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Ilpeducnoasue k nepsomy u3daniio

Asnactpoenne 6asupyercs Ha HOBEHIIMX JOCTHKEHUSX HAYKH M TCXHHKH,
KOTOpHIC HEOOXOOHMO YMEJO WMCTIONB30BATH MPH padpaboTke, CO3ZaHHH H BROAE B
SKCIUTYATAIMIO HOBRIX OOpA3oB asuaumponHoi Texpwkd., Bee 5710, ocoBenno B cosian
¢ OhICTPEIM nporpeccoM B PSAE HAYMHO-TCXHAUCCKMX OONacTeil, pesko noBHIAET
Tpe6ona1—m51 K KaUECTBY NOATOTOBKH ABHAUMOHHBIX CTICHMATHCTOB, B TOM YHCIE 6}’)1'_‘,’-
ImHX KOHCTPYKTOPOB.

Hago moMBHMTB, 4TO KOHCTPYMPOBAHHE — 3TO HE MPOCTO TPOLCCC HMHTErPALHA
PAINMUHLIX, KAK MPABA/IO, NPOTHBOPEUYMBEIX TPEOOBAHMH, KOTODHIM JO/DKHB YAOBICTBO-
pATh KOHCTPYKLUHHA JCTATCARHOIO annapara. 310 TBOPYCCTEO, OCHOBAHHOC HA H3YUCHHH
TEOPHH B Pe3y/IbTATOR NPOBEIEHHBIX JKCOEPUMEHTOB, 4 TAKXKE HA KPUTHUCCKOM AHANM3E
NPEALIAYIIMX KOHCTPY KM,

B sacrogmee BpeMa B CTPARE MPOMCXORNT NEPECcTPOHKA BHCIICH KO/, CONPOBOXK-
NAIOMANCH YMEHBIIEHHEM YHCIA JIEKIuiA ¥ 1a60paTopHBIX 3aHATHI M NEPCHOCOM LIEHTPA
TERKECTH TIOATOTOBEH CHOCHHAMHMCTOE HA CAMOCTOSTCABHYI) paGnTy 310 uOBBIWACT
3HAUCHNE YUeOHON U yucOHO-METONMUECKOMH JHTEPATYPh, B NPEKIC BCEr0 OCHOBOMONA~
raomux yueGHHKOB.

OnanamM 13 Takux nocobMil A9 NOArOTOBKM ABMAUMOHHBIX CTIEMHATACTOR SBJISETCH
yueBHMK 1O KOHCTPYKUMM camonctos. B npouecce mayuenmst kypca ”Koscrpykous
camosieTor” 6)’11}4'11[146 CHEUHATICTEl JOJKHEL NOAYUHTE YETKHC JHAHWS 0 HA3HAYCHUN,
BHEITHHX CbQPMﬂx M NApAMETPAX CAMOMETOB M WX OTAENhHBIX ATDErATOB; O AGHCTBYIOUIHX
HA HUX HATPY3Kax W paBoTe Moj HATPY3KOH, O HAZHAYCHMH M KOHCTPYKIMH INEMEHTOB
M ¥3JI0B; O KOHCTPYKTHBHO-CHJIOBHIX CXCGMaX aTPCTATOR CAMOJICTA M MX CPABHUTETLHOM
OUEHKE; O TPEﬁUBZlHHﬂX K CAMOJIETY H €ro arperataM W O BO3MOXHBIX OYTIX W KOHKPET-
HBIX NPUMEPAX Peafi3aumu oTUX TPeGOBAHMIA B KOHCTPYKUMAX CAMOJETOB PA3aMuHOI0
HasHaucHuA, B PC3YABTATE MIVUCHHUSA KOHCTPYKIIMH CAMOJIETA HAJ0 HE TOABKO 3HATH,
KaK YCTPOEHH CAMOJIET, TOT WM MHOW ATPEraT WM J/IEMEHT €ro KOHCTPYKLHH, HO,
MIABHOE, HAYYHTHCH NOHMMATH, MOYEMY HMMEHHO TAKHE KOHCTPYKTHMBHEIC PEIIEHAS
BEIBpAHEI VIS CAMOJIETA JAHHON0 KOHKPETHONO HASHAUEHHS W YCIOBMIE €ro MCrmoahaona-
HMS M KAKMMH OHH JOJIKHBI GHITB 1Sl CAMONCTOB APYIOro Tuna. Ilpu sToM, KOHEUHO,
JIOAXKHBL OBITH YUTEHB! COBPEMEHHOE COCTOSIHAE H NMEPCNEKTHBE PA3BHTHS ABHALMOHHON
TEXHUKH,

TakuM ofpazom, yueOHUK JODKCH HE HPOCTO MANATATH CONCPHKAHME YKA3AHHBIX BhILIC
BOITPOCOB, HO M CBOMM MCTOOOrHYECKHM NMOCTPOCHAEM M M3T0XKCHACM CnocoGCTBOBATD



rnyGOKOMY TOHMMAHHIO W AHAAH3IY 3THX BONPOCOB, MPHBHBAS HAYANBHEC HABLIKH
KOHCTPYKTOPCKOTO MumLteHns. OTCIona upesBHYaiHO BHCOKHE TPeGOBAHWS K TAKOMY
yueGHUKY, B TIPexae BCEro K ero HHGOPMATHOHRON HACKINEHHOCTH NPUMEPAMU COBpE-
MEHHBIX KOHCTPYKTHBHBIX DEIICHMIH,

Kak n3BecTHO, MHOTHE ABHALHOHHEE KOHCTPYKTOPH MOIYYM/IH HAUABHEIC 3HAHHA
nz yueOumka "Komcrpykmma camomeros” M.H. IHlymexenko, OgHako mnocicaree
HagaHue 9Toro yuelHHKA, BRINYLIEHHOND H3faTenscTsoM "MawmaocTpoenne”, oTHOCHTCH
K 1971 r., ero mogroroBka — K 1960-M rojam, a MCHIONB3YEMEIE B KHHIE MATEPHANB —
K 1940—50-m romam. Bce smo npuseno x ToMy, uto GoraTeHmmii OTEHYECTECHHHA 0
3apyBeXHBIl OMBIT CAMOJETOCTPOEHHS, CBS3AHHBIN ¢ HECKOIBKMMH TOCTSIHUMH MOKO/IE-
HUSMH CaMOJIeTOR, DOMEe TPEX AECATKOB JIET He CHCTeMATH3HpoBaics 1 He obobwancs
B yueGHAKE 1O KOHCTPYKUMH CAMOJIETOB,

Hacrosmuit yuebHuK BocnoTHSET 06pasoBaBmuecs Npobersl i JA6T CHCTEMATHIUPO-
BAHHOE H3JIOXKCHHE OCHOB KOHCTPYKIIHHM CAMOJICTA B COOTBETCTBHM € TeMH Tpefosanma-
MH, 0 KOTOPBIX NOBOPHJIOCH BhIE, Bricokas mihopMaTHBHOCTS, MCTIOIbIOBAHME JOCTHIKE-
HUA OTEUECTBEHHOM WM 3apy0eXHoi aBMALMOHHONW HAYKM M TexHMKH, GOAbIIOE yMCa0
MLTIOCTPALNI KOHCTPYKTHBHKIX DEMICHAM, MOATBEPRIAIIINK TCOPETAYECKAC MATEPHA-
Nbl, TPOIYMaHHAd CHCTEMA HENPOCTHX BOTIPOCOB IS OCMBICAMBAHMH WM3A0XKEHHOTO
MATEpMAna, YOAYHOE METONONOrMUESCKOE MOCTPOCHME KHMMM — BCE ITO COBAAET
XOPOIIHE NPEANOCHIKH A YCNEMHOr0 HCNOIb30BAHNA AAHHOT0 yueOHMKA HE TONBKO
B yuefHOM Mpollecce B ABMALMOHHEIX By3ax, HO W yXe paboTaiomMMA aBHALHOHHEIMEA
CACHHATNCTAMH.

Fenepansusiii xoHcmpykmop,
axademux I.B. Hosoxunoa



Ilpeducnoaue Ko 6Mopomy U30AHUIO

[ocie Brixona 1-ro mapanns (1991 r.) yueGuuka "Koncrpykums camone-
toB” mpomso Gonee YETHIPEX JIET, W MIAAHME ONPABAAI0 BO3JATABIIMECS HA HETO
HANEHKIBL

AsmacTpoesne gBaseTcsa ofHOH 13 HauGonee GHCTPO pasBHBArOmMXCH obnacreil HAyKM
M TPOMBIIILTEHHOCTH, TPeBYIOMEH MOCTOSHHONO COBEPIIEHCTRORBAHMS M HCHOIBE30BAHMS
HOBEHIIHX JOCTHXEHUN TCOPHH KOHCTPYKIAH, TEXHOJIOTHA ¥ MATEPNATIOBCICHHS.

EcrectBeHHO, YTO 3TOT MPOLECC AOJKEH CONPOBOXIATHCH M COOTBETCTBYHOUIMM
copepmeHcTBOBaHMeM yue(HoH nauTeparypsl, obecneunBas MOATOTOBKY ABHALHOHHKIX
CNEIMAaIHCTOB,

B nHoBOM M3maHuM 700aBAEHEl MATEPHAIS MO KOHCTPYKIMH CAMOJIETOB MOCACAHETO
TMOKOJEHUA, CBCOCHUS MO npmeﬂm H DCOGEHHDC‘TS!M HCNOAL30BAHHA COBPEMEHHBIX
KOMIO3HIMOHHEIX MATEPHAJIOB, YCTPAHEHK BEISBICHHEE MOTPEITHOCTH H HETOUHOCTH.

D10, 6e3yc/0BHO, TIOBBICHIO OEHHOCTE YYEOHMKA KaK AN CTYAEHTOB BY30B, TAK H
JUIS COENMANHCTOB ABHAUMOHHON TPOMBILLTEHHOCTH.

Tenepanbhbii KoHcmpyxmop,
akademux PAH I'.B, Hosoxuros



Om asmopa

Kuura gsngercs BTOPBIM, NOJHOCTBI NEPepaboTaHHLIM W HONOIHEHHBIM
uanawueM yuebuuka "Komcrpykums camoneros” (l-e mam, 1991 r). YueGmpuk Gbin
HANMCAH B OCHOBHOM M0 MATCpHANAM JeKUWH, YHTAEMHX aBTopoM B Mockosckom
anuanyonnaoM wuerutyte ¢ [980 r. [Tpw moarotoeke ydeGHMKA YUMTHIBANOCH, YTO
CTYACHTH B COOTBETCTBHM C yueOHEIM IUTAHOM K Hauamy maydeHus kypca "Koscrpykius
camoseTos” yxe nofayuuiad U3 Kypca “Beeaenne B CIENMANBLHOCT” HAVAMbLHEIE MPEN-
CTABJICHMS O KOHCTPYKLIMHM CAMOJETA, O3IHAKOMMJMCH C TEPMAHOJOTHEN, OCBOMIH
ODIWEnHKEH EPHBIE AMCLMITHHBL, HAUAIA H3YUaTh CTPOATETEHYIO0 MEXAHHKY, A5pONMHA-
MHKY M AUCHHAIUVIHHE TEXHOJOTHYecKoro mukna, Ilosromy Oonemee sBHMManume Gvuio
YAENeHo BompocaM paboThl KOHCTPYKUMH TION HATPYSKOH, aHAIH3Y M CPABHUTEALHON
OUEHKE pa3JH4YHBX KOHCTPYKTHBHBIX DEIIEHMH C YYCTOM HA3HAUCHMS CaMOJET4,
YCIOBAN €r0 WCTOMh30BAHAS M JIPYrHX (AKTOPOB, ONPEAENSIONIMX KOHCTDYKIIMIO
camonera. Orciona BOSMOXKHOCTE COAEPKaHHMeM yuelHMKA He TOMBKO OTBeuath HA
BOMPOCH, KX YCMpoeH TOT WM WHOM arperar Wid 3JIEMEHT KOHCTPYEUHMH camoJeTa
TOrO A/IH HHOTO HA3HAYUCHHS, HO M HOYEMY HMEHHO MAaK.

Tlpn pewieemd 3TOM 3aJaud ABTOP OMApancs Ha paboOTH, YKA3aHHBE B CHMCKE
MCIOMb30BAHHON MTEPATYPH, OCOOEHHO HA MATEPUMA]b W3BECTHBIX YueOHHKOB mO
KOHCTPYKLMKM JieTaTeNbHeix annapaTtoB npocdeccopo K. 1. Typknra, J.B. Mumkuua,
B.A. Tuxonpasopa u P.}. Bunorpanosa; no KOHCTPYKUMH M TPOYHOCTH CAMOJIETOB —
B.H. 3aiiuesa u B.JI. Pynakora; no korcTpykmmn camonetoe — M H. Ilymexenxo; no
npoekTApoBanmio camoseros — C.M. Erepa n np.

Boapmoe BEAMAHME BEIO YASTEHO CHCTEMATU3ANMA MATEPHAJIOB M0 KOHCTPYKIIH
CAMOJIETOB PA3/MYHON0 HAIHAYCHHS H monbopy MH(MOPMATHBHO HACHINCHHBIX HILTIOCTpA-
umit. [lpn peweHum 3Toil 3agauyd  IIMPOKO MCHO/Ib3OBATHCE MATCPHANHL PAna KHMT,
TAKMX, HAODPEMEDP, KaK "Ouepky Mo MCTOpMM KOHCTPYKIME | cucteM camoneros OKb
M. C.B. WaslomuHa”, BHITYIICHHEX H3AaTeabcTBOM " MammeocTpoeane” B 1980-¢ rr.,
W ONUCcCaHud KOHBprKILHﬁ COBDEMEHHBIX CAMOJIETOB, HAXOMAIMAXCH B sxcnnya'mmm.
Y706k NOBHICHTE WHOOPMATHBHOCTE PACYHKOB M H3JHIIHE HE 3arpOMOXIaTe WX, HA
HEKOTOPHIX MTIOCTPALMAX YCI0BHO OBLTH COBMENIEHEI BH/IE JEMEHTOB KOHCTPYKIHE
€ UX CEUeHHSIMH.

B koHue xaxgol riasbl chOPMYMPOBAHEI BONPOCH-3ANAHAN YMTATENIO AT TBOpPUEC-
KOTO OCBOCHMS M3IOKECHHONO MATEPHAa M KOHTPOJIS DOMYUCHHEX 3HAHMIL,

OEHOEHOE BHUMAHHE TIDH MnoaroTOBKE BTOpPOr0 HM3JdHMA y‘{eﬁHlﬂ(a 6HJ'[0 y]]EJ'JBHD
YTOYHCHHIO TCPMAHOIOIMHN, TIOHATHNA M ONpeaenenwil; KOPPEKTHPOBKE C EMMHBIX METOIN-
YECKAX NO3HUMI, XAPAKTEPHBIX W IS DEPBOro wananns yuebawka, onucaHui XoHCTpYyK-
UMif KOHKPETHHIX ATPEraTOB CAMOJETOB H H/UIIOCTPATHBHOND MATEPHANA; BBEACHUIO
HOBBIX pasfe/a0B M0 KOHCTPYKIMSM 3/ICMEHTOB M ATPEraToB CAMONETA H3 KOMIIOIHI[MOH-
Hux matepuanos (KM) » onecasuio B WLIIOCTPAUMSM KOHCTPYKUMA ArPETaTon camose-
TOB MOCAEAHUX TMOKOEHHH; nepepaboTke CHCTEMBl KOHTPOTEHEIX BONPOCOB A 3aNAHMI
C BKJIIDUEHHMEM B KAYECTBE HCKBHHOﬁ m—;dmpnarmn KOMMNOHOBOK CAMOJIETOB PA3NHYHOID
HASHAUEHHUS ¥ PasHEX mokoneHud. Kpome toro, Bruta yurera 6Omsmas 4acTs sameua-
HAH W HDXEHﬂﬂ'Hﬁ, nﬁﬂy‘[EH’HHX ABTOPOM NOCTE BHIXOZA B CBET MEPBOr0 H3naHusd
yuebHrKA.

ABTOp NpH3HATEJICH KOMIEKTHBY Kadeapsl KOHCTPYKIMH M MPOSKTHPOBAHMS JETa-
Temsabx ammapatos KI'TY um. AH. Tynoneea sa moneaunie saMeyaHmns, CHCAAHHKIC
TPY PELEH3NPOBAHHN PyKOMHCH,

AsTop Graronapen TakKe NpenofasaTeasm Kadeaps KOHCTPYKIMMA M NPOEKTHPOBA-
HAs camosxeToB MAM, ¢cnocoBCTBOBABIIMM CBOMMH COBETAMHE M TIOMOIIBI) V/IYYILEHHIO
KHHI'H,



rnaBa 1

DAKTOPBI, OITPEJE/IAOIIUE
KOHCTPYKIIHIO CAMOJIETA

§ L.1. CTPYKTYPHAS CXEMA
CAMOJIETA

Camonem — 310 nerare]sHbl annapar (JIA) Tsoxenee BO3AYXA ¢ APOAMHA-
MHYECKHM TNPHHUHNOM moseta. Ilpu moneTe MCNOAB3YIOTCHS HECYUIME MOBEPXHOCTH
caMosiera (KphUIO M OMEPEHME) [T CO3MAHMS € TIOMOMIBI0 BO3AYIIHON CPENbl MOXBEMHOM
H YOPaBIFiONIMX CHJ1 H CHJIOBAd YCTAHOBKA — JUT CO3NAHHN JBMXYIIEH CHIIH 33 CyeT
JHeprEHM Haxopsmerocs Ha Gopry camonera romnmea. g NepeBMKEHUS MO 3eMIe —
paabera, npoBera i py/JeHHs, 4 TAKKE AJS CTOSHKH CAMOJeT CHabXKeH cHCTeMoi omop
— maccu. B cOOTBETCTBHM ¢ HA3HAUCHHEM CAMOJIETH MMEIOT ONPEAEICHHYIO LENEBY0
Harpyaky, of0pydoBaHHE M CHApsKeHWe, cucTeMy ynpasnenus. Taxmm obGpasom,
camoaembl NpedCmasnsion Cofol CROKHbIE MeXHWHECkue Yempoucmaa, CoCmosiyue us
3AUMOCBAIAHHBIX 1O HAZHAHEHUIO, MecmY U (PYHKYUOHUPOBAHUIO azpezamos, Yacmed
u anemenmos, Ha puc. 1.1 npeacrasiena ynpomeHHas CTPYKTYPHAS CXEMa CAMOJIETA H
HEKOTOPBEIX €r0 OCHOBHEIX ArperaTos H YacTed.

PaccmaTtpusas caMoeT KAK CTOXHYH CHCTEMY C DA3BHTOH HEPARDXHYECKOH CTPYKTY-
POi, B HEM MOXKHO BBUICAHTH NOACHCTEMBI CO3AAHMS MOABEMHON M IBHXYIEHR CH,
obecnedeHns YCTOHUMBOCTH M YOPaBASEMOCTH, Xu3Heobecneyenns, obecneueHus
BHIOIHEHHS LeneBok dyHkuuy 1 1p. Bce OHH B COBOKYIHOCTH UEPE3 3HAUEHHS CBOHX
NapaMeTpoB M XapaKTEPHCTHK Z ONpENensiorT MOJE3HHE CBOHCTBA caMOaeTa — Ero
atdexTunnocTs 3, & Taxxke crommocts C: 3 = F(Z }; C = Fy(Z). 3nech Z{zy, 2y, z3,
wus Zjy any 2y} — BEKTOP, KOMIIOHEHTAMH KOTOPOIO SBJASIOTCS NAPAMETPHI M XaPAKTEPHC-
THKH caMo/ieTa (Hanpumep, napaMeTpsl, onpenensiomue opMy U pasMEPH €ro OCHOB-
HEIX YACTEi W arperaTos, CROWCTBA MATEPHATIOB, XaPAKTEPHCTHKH CAJIOBOH YCTAHOBKH,
MAacCy TOMIMBA M TMEPEBO3UMBIX I'PY30B, JETHO-TAKTHUESCKHE M TEXHHUCCKHE XapakTepuc-
THKH, XapPAKTEPUCTHKA 0G0PYAOBAHMS W BOOPYKEHHS M T.0.).

Ecm K — mokasatesb, yuuTHBAOMmHA kak adxbekTMBHOCTE 3, Tak M TE MaTepHanb-
Heie saTpatal C, nenoi xoropuix ara adpekTHBHOCTh Aocruraercs, n K = @(Z ), o,
KOHEYHO, FHAYEHUs NApaMempos dexmopa Z, onpedensioujie KOHCMPYKUUIO Camoiemd,
caedyem ewibupame nymem onmumusayuu noxazamens K no napamempam Z. B
maTeMaTHueckoi opme Takas 3ajgaua, KOTOPYK MOXHO CUMTATH OJHOM M3 OCHOBHEIX
3ajay MPOCKTUPOBAHAS CAMOJIETA, MOXKET OhiTh NMPEACTAB/ICHA B BHAE

K =®(2Z) - opt,
Zel



Myemad flomnag
camosen HAZPYIKG

[ k| 4[ Il Zl
IAGHE Jdopydobare teaedga || Fnunak
W P |u;ﬁ%&mw_] Irmm!ﬁ |h7ﬂm, crapaNe
EaTI8]
—_l_ﬁr%%?x%'] Dazament A %’ﬁgﬂﬁ:fﬂf ‘ 2
Onepenue Bradiue & Borog-
-—.—L_,a__l 18, Yempodemte I-“VZWW":/”” |

ol o)
cucmena

CUCTIENE Yr0a878;
HUa DBUGITER

Jaekmpoodopydodanue |

] anomasio-sabueauuonmoe odanydofamie |

H (unglore cucmenss |

H Cucmess wuswesdecoevenun |

mempoﬁwa-umepmfﬁww odaaydobanue)

Puc. L.1. CrpykrypHas cxema camosera

e U — orpaHMYECHMS HA 3HAYCHHS NAPAMETPOB BEKTOpa Z {(Hampumep, orpa-
HUUCHWS [0 YPOBHIO DASBATHA HAYKM W TEXHUKH, MAaTCDHANBHEIM  3aTparam
u T .

§ 1.2. IOHATHE OB ABHALIMOHHOM KOMIIJIEKCE

Hecmorps Ha Goabmyd ABTOHOMHOCTh COBDEMEHHBIX CAMOJCTOB, OHH HE
MOPYT MCTIOIb30BATHCA M30AMPOBAHHO U ISl CBOET0 HOPMAJEHOIO (hYHKUMOHUPOBAHNS
HYKAAI0TCH B TEXHHUECKHX CPEACTBAX CHCTEM ympasjenus W obecnieuenus, B whhopMa-
uun 06 yCnoBHAX NMOJAETA ¥ T.A. DTO 3aCTABASET PACCMATPHBATH CAMOJICT KAK OAMH M3
2NEMEHTOB BOJIEE CAOKHON CHCTEMBL (CHCTEMBI Goyiee BHICOKOTO YPOBHS) — ABHALMOHHOTO
KOMIUIEKCA.

ABvmandoHHHU koMnaekc (AK) npegcrasaser coboi (hyrxumonamsno
B3AMMOCBSA3AHHYH) COBOKYITHOCTh CAMOJIETOB M TEXHMYECKMX YCTPOHCTB CHCTEM YIIpaBJe-
Hus | obecrieyeRms, YIPABISEMBIX JUOABMH, TPEAHASHAUCHHYIO WISl BHINOJTHEHNS 3a1ay,
onpeAenseMbXx HasSHAUCHHEM CaMONeToB, Haxoasmmxcd B ocuose AK. Ha puc. 1.2
npeacrasaena dynknaoHanbras cxema AK, B KOTOpO# CAMOJETE SBNSIOTCH OCHOBHBIM
HCTIOMTHATENLHBM SeMeaToM AK — ero "MCTIOTHHTE bHbM 3BCHOM”

*
Bonpocs  aipexTMBHOCTH M NPOSKTHPOBANMS CAMONETOH SBASIOTCH [PEIMETCM  CITEIHANBHBIX

AMCIHILIHH,
Cam camoner npeacrasuser cofoi AK Gonee nuakoro ypoeus ¢ GYHKUMOHAIBHON CXEMOW, NOROOHOM
TIOKASAHHON Ha puc. 1.2,

8
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Puc. 1.2. Crpykrypa asHauMOHHONO KOMILIEKCA

DyBKIAOHAIGHAS BIAHMOCBHIG CAMOICTA M TEXHHYUECKMX YCTPOHCTE CHCTCM YNpaBfe-
Hud (CBS3b, HABMIALMS, HABEACHHE, TIOCANKA) M 0beCTeUeHNS (MHKEHEPHO-ABNALHOH-
HOE, A3PONPOMHO-TCXHMYECKOE W PYIUe BHAb 00ECTIEYeHNs) O/KHA GHITh OUEHb TECHOM
— HEoOX0ANMO COOTBETCTBAE MAPAMETPOB M XAPAKTCPUCTHK CAMONETA M TEXHAMECKAX
yerpoiicrs naseMusx cucrem AK. Tak, manpumep:

JUTMHA BaJNCTHO-TocanouBHo# noaocw (BITIT) onpenenser tpeGosanus K 3HAYEHHAM
B3/IETHO-MOCATOYHEIX XaPAKTEPHCTHE CAMOJCTA, BAMACT HA BHIOOP Yia CTPENOBMIHOCTH
H OTHOCHTE/ABHOH TONIIMHNE KpHU/IA, B3JETHO-TIOCANOMHON MEXAHM3ALMH, YIENLHOM
HArPY3KH HA KPLUIO H TAroBOOpyxexHocTd camosera. Koporkas BITIT pewesne. Tpn
9TOM YNPOINACTCH M YACIIEBAETCS M ADPOAPOMHEIH MAHEBP, 4 N/19 BOGHHKIX CAMOJIETOR
— 310 e M CHHXXEHHE MOTeph HA demuic. Ho caMu camoneTs cranopaTcs TaXenee H
Hopoxe. D10 OGBSCHAETCH TeM, YTO [/l YMEHBINEHUs! JUIHHbl pasbera TpeGyercs ymeam-
YEHHE TATOBOOPYKECHHOCTH M (M/IM) YMCHLIICHHE YACHLHOA HArPY3KM HA Kpsiio, U 1o
H APYro¢ BEAET K YBEIHYEHHIO MACCH CAMONECTAa (MACCH CHJIOBOH YCTAHOBKM M MACCHI
KOHCTPYKIMH) ;

NPOYHOCTh TPYHTA A3POAPOMA ONpeNeadeT PA3MEPH H THN BANETHO-NOCATOYHBIX
YCTPOMCTB (HANPUMEp, Pa3MEpPhl KOJEC H NABJACHHE B NMHEBMATHKAX, PA3MEDHI JIEDK H
)5

HANWUME B KOHCTPYKUMH JETKOCHEMHBIX SKCIUTYATALMOHHBIX JOUKOB W JIOKOB
YMCHBIIAET TPYNO3aTPaThl HA TEXOOCTYKHBAHME, HO OCNAGIAET KOHCTPYKUMI M NpHBO-
AMT K €€ YTSXKCASHHIO H3-33 HEOOGXODHMOCTH KOMIICHCHPOBATh B CHJIOBOM OTHOMICHHHN
BBIPE3H;

ceueHHs TPYOOIPORO/IOB TOMLIMBHOM CHCTEMEl H €€ YCTPOHCTBO AOJIXKHBI COOTRETCTBO-
BATh MPOH3BOAMTCABHOCTH HACOCOB TOMIHBO3ANPABIOAKOR M T.M.

Yuer nopobrOrO poga chakTopos HeobxomuM NS AHANH3A H CPaBHUTEIbHOH OUEHKHA
PA3THYHBIX KOHCTPYKTHBHHX Pemiennit, MaTemaTiueckad MOCTAHOBKA TAKOH sagaum
npusofmnacs 8 § 1.1. Ho 8 orom cayuae nokasatens K ZOMKEH yke OTHOCHTHCH KO
sceMy AK, a BexTop Z noaKeH BOYaTh B cefd eme NapaMeTphl M XapAKTEPHCTHKA
HageMHBIX Hacred AK. Drumu o6CTOATEIBCTBAME ¥ ONpEAENseTcs HeolXoauMOocTs
paccMoTpenms 3nech nonstag AK,

§ 1.3. KIACCHDHKALNG CAMOJIETORB

Muoroobpaane THIIOB CAMOJIETOB, HCIOAB3YEMBIX B HADOAHOM X03giicTse 1

B BOCHHBIX 115X, 00YCIOBAI0 HeoBXOTUMOCTE KIAcCUUKALAN CAMOIETOB U MPEXAC
BCETO 110 HX HA3HAUEHHIO.

Xapakrep W pasMepsl UEJ€BOH HATPYSKW, JETHO-TAKTHUECKHE M TEXHHUYECKHC

XAPAKTCPHCTHKM CaMOJIETa, Er0 KOMTIOHOBKA, MPHMEHAeMoe oDOpyaoBaHHE, a Takxc
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Puc. 1.3. Knaceubukanms rpaXiaaHckux CaMONeTon Y P ‘35;:7";; e,

KOHCTPYKIIMS OTHAEHBHKIX ATPEraTOB M YACTEH ONPENeNdioTcd BO MHOTOM HAa3HAYEHHAEM
camoneta. [To aroMy npHsHAKY BCE CAMOJIETH PASAENSIOTCA HA CAMOJIETH IPAXIAHCKON
ABMALMA H BOGHHHIC,

1.3.1. Camonets rpaxmaﬁcxuﬁ asnauny (IA) npepHAsHAYEHH IS NEPEBO3KH
TIACCAXKMPOB, TPY308, NOYTH ¥ o6CAYKWBAHKS HEKOTOPHX OTpaciell HAPONHOTO X0asii-

. Knaccudukauna camoneros I'A mpeactasnena wa puc. 1.3, 3gecs npuseneno
Je/leHHEe CAMOJIETOB B 3aBHCHAMOCTH OT XAPaKTepa BRIMOJHAEMBIX 3ajau, JaMbHOCTH
nonera L, UACIA TIEPEBOSHMMIX TIACCAXHPOB M., KOMMEPHUCCKOH HATPYSKH M.,
pasmepos u tuna BIITL.

1.3.2. BoeHHble CamMOJEThl NPEAHAIHAYCHB /IS BHINOAHEHHS DPA3TAUHBIX OOEBRIX
sajay: YHWUTOXKCHHS BOSTYWIHEIX Lened (McTpeuTenbHas ABHANMA), YHHUTOXKEHHS
ueaei B THTY MpoTHBHEKA (GoMOapAMpOBOYHAS ABHALNA), NONYYEHAS MHAOPMALHA O
NpOTHPHHKE (pa3BefLBATENbHAS ABHALHSA), TEPEBO3KH BOWCK ® GoeBOll TeXHHKM
(BOBHHO-TPAHCIOPTHAS ABAAIMA).

BoeHHeie caMosxersl Mcnoaeayiorca [8] B BoeHHO-BosgymHHX cumaax (BBC), =
ABAANHMA BOCHHO-MOpckoro ¢torta (BM®) 1 mpotueososaywHoit obopors (I1BO).

B cocras BBC sxomaT:

thpouToBas apmanms {vcrpeburemd, werpeburesn-GoMGapIMPOBIIAKH, (POHTOBEE
GoMOapIMPOBIIHKH H PAKCTOHOCHH, CAMOJIETE-PAdBENuMKH M AD.);

AanbHEs ABMANAS {(JAJBHNE PAKETOHOCHH M OOMOAPAMPOBIINKY, JATHHAE PASBEIHUKH
uap.);

BOEHHO-TPAHCHIOPTHAS ABHALAS (rPy30BHE CAMOJETH PAZHOH IDYIONOTLEMHOCTH).

B cocras BM® Bxonsr:

Gasopas asmaums (Geperosas) [8] (paxeTOHOCHE, cAMOMETH-PASBEIMAKA | IP.);

kopalbebHas ABAAUMS,

ITBO menombayeT s CBOUX e/l HCTPEOHTEM-TIepeXBATHHKH.

HWcrpeburensuas asuauus (MA) obnagaeT BHICOKMMU JIETHO-TEXHEUECKMMH Xapakre-
PHCTHKAMH, BBICOKOH MaHEBPEHHOCTHIO M BOODYXKEHA pakeramu kiacca "B — B" pas
JansHero ¥ GmxHero pakersoro Gos, mymkamu. s BosAeficTBHS O HASEMHBM LEISIM
MA MoxeT mcrmoab3osaTh GoMOEI, YNpABAsEMBbIe W HEYNPABASEMEIC PAKETH, MYIIKA A
APYTOE BOOPYXCHHE.
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BombapompoBounas ardaums  (uctpeburenn-GomGapampoBmmkn, Ty pPMOBHKY,
6oMOapIMPOBIIMEHM BCEX THTIOB) 0baanaeT GoAbMUMH JANBHOCTBIO OAETA W TPY30N0NE-
EMHOCTEIO, BRITIOTHSAET CBOM 334Ul HA A03BYKOBOH B CBEPX3BYKOBOM CKOPOCTAX, HECET
na Bopry pasnoofpasHOe YNpABISeMOE M HEYIPABISEMOe BOOpYxkerne, Gombel, mymEn
H ,‘mee BOODYKEHHE B COOTBETCTBHH C xapak'repom ﬂ@leﬁ. KOTDP]:IB HAA0 nopaxarhb.

PHSBBJIhlBaT&HhHaﬂ asdaumus DﬁﬂMaET BBICOKMMH JIETHO-TAKTHHYECKHMH XapaKTepuc-
THKAMH W HECET Ha GopTy pasauuHOe 0BOPYIOBAHME VIS BENCHHS BCEX BHIOB PA3BEIKH
M Mepeaavn JAHHKIX HA 3eMIT0.

BOeHHO-TPAHCIOPTHAS ABMALIMS MOXET MCHONB30BATE LIS CBOMX LEseil rpakiaHcKue
rpPY30BBIE CAMOJIETH, 06OPYI0BAHHEE CIIENHATEHEIMU CPEICTBAMM 3AIIHTEL

1.3.3. Knaccudmkauus caMONeToB no agponHHaMHYecKo# cXeMe M KOHCTPYKTHB-
HbIM MPU3HAKAM (puc. 1.4) OPEACTABACHA C ONPEAENCHHON CTCHCHBIO NETANH3ATIHH B
BHAE MATPHIB KOHCTPYKTHBHO-KOMITOHOBOUHBEIX CXCM OTAENbHBIX ydcTell M arperaros
camMoneTa, oTpaxawmei Maoroodpasue ux (OPM M CXEM B SBOMIOLHOHHOM PASBHTHH.

Hcnonssys nocneposarensHo naGopMaumo kaxnoro yposas (1.9, cm. puc. 1.4),
MOKHO TOAYUHTE (COBPaTh) KOHCTPYKTHEHO-KOMIOHOBOUHYIO CXEMYy MOuTH /106010 ua
CYLIECTEORABINNX Y CYIUECTBYIOIMAX CAMOIeTOB. UMTATEISM PEKOMEHAYETC [OTPEHAPO-
BATECSL B COOPKE KOHCTPYKTHBHO-KOMIIOHOBOUHBIX CXEM M3BECTHBIX UM CAMOJETOB,

§ 1.4. B3AMMOCBSA3Db CBOHCTE CAMOJIETA

Jns aHasM3a W CPABHATEIbHOH ONEHKW PA3MHMHEIX KOHCTPYKTHBHBIX
peIICHEH YAOGHO MCTIOMB30BATL YPABHEHNS CYIICCTBOBAHMS CAMOJICTA M BHIPAXKEHME IS
ONPEIEACHHS ET0 B3JICTHON MACCH.

BaneTHY0 MAcCy CAMOJIETa MOXKHO MpPEACTABHTL B BHAE

My = My 4 Moy ® RUE Mo+ (LD

0.y LH

3nech (B COOTBETCTBHMM CO CXEMOM, CM. pHC. 1.1) M, — MACCa KOHCTPYKIMH (TIaHepa):
Kpeuta (m, ), (hrozensixa (my), onepenns (mon), WACCH (mm), CHCTEMB YTIPABACHHS
pyAsMu B dneponHaMu (m ; m,, — Macca CunoBol ycTanoRkH, obecmeumnBaromeii
HeobxomMMy o rmaoopy»(cnnucm 75 MOJIeTa CAMOJIETa Ha peKuMax, ofyCI0BIeHHERX
NpeTbABACHHHEMY K HEMY TAKTUKO-TexHHueckuME Tpebosanmsamu (TTT); m, — macca
TonTHBA HAa GOpTY camMosiera A8 0OECTICUEHHS [OETA HA ONpPEAEISHHOM pemmme HA
SAlAHHYI0 JANBHOCTDB; M1, . — Macca obopyaosanus B ynpasaenus ana ofecneuenus
JKCILTyATAUMH CAMOJICTA B 3aNaHHHX (B COOTBETCTBHMH C HA3HAUEHHMEM CAMOJICTA)
VCNOBHSX; M, — MACCA IENEBOH HATPYSKH (WIS MACCAXKHPCKHUX CAMOJIETOB — MACCA
TACCAKHPOR, i Garaxa, MOYTHI; [T rPY30BEIX — MACCA NEPEBO3MMONO rpysa; s
BOCHHBIX — Macca GOeTmpHmacos); mi., — Macea CayxefHON HArpyskH, BKIKOUANOWAS B
cefs Maccu akumaxa (m,,) u cnapsmemu{ () (A8 MACCAKMPCKUX CAMOJIETOR CIOIA
BXOIHT, HAMNPHMED, MACCA CHEMHOTO oﬁopynnnaﬂnﬂ 6yderos, rapaepofos, TyaneTos,
nocyasl 1 T.01). Ypasuenne (1.1) Haswisaerca ypasHeHueMm daaanca mace. [lomenns B
HEM BCE YJICHBI HA mo, NOaAy4YHM

1, P (1.2)

3
=
s
3
+
3

310 ypasHeHue Ownio noayueno Bnepswe B 1945 r. M3BECTHHIM ABMAKOHCT-
pyktopoM u  yuenmim  B,®, Boaxopwrunosbm,  Ypashemme (1.2)  Haassmawor
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YPAOHENUEM CPUECTBOBANILI CAMONEMA WIH YPAGHENIEM 63QUMOCOATL €20 cgolicma @
HEAGHOM eude .

Camoiem — 370, NPEXAe BCEro, MaTepuan, CoOTBETCTRYIOWMM ofpasom ofpaboran-
HBIH YEIOBEKOM /1S IPUAAHHY EMY HEeo6X0OMMBLX CBOHCTE B COOTBETCTBAM C THAIOM H
HaaHavenwmem camonera. Ha oeemecTBieHMe BeeX 3TAX CBOMCTE 3aTpaunBacTes onpene-
JIEHHAs CyMMapHasi Macca m,. B TO Xe Bpems npn BHOpaHEOM Crioco0e OBEMIECTBISHHS
moboro crofcTa ... OKBMBANCHTOM KOAMYCCTBA PACCMATPHBACMOIO CBOKCTBA ABNACTCH
T4 MAcca BEECTBA, KOTopas mogsepranack opmuposarmio” [5]. a koaddmumeHT
MPONOPIHORAABHOCTH OTPAKAET TOT YPOBEHb HAYKH H TEXHHKH, NPH KOTOPOM MPOHCXO-
ast paspaborka W cosgaHue caMonera. Takum ofpasoM, ypasHEeHme (1.2) B3aMMOCBS3EI-
B4ET HE TONBKO MAcCHl ArperaToB M 9YACTEH caMoneTa, HO M 4Ueéped HOX BCE CBOMCTRA
CAMOJIETA M HAYMHO-TEXHHYECKHH YPOBEHb, HA KOTOPOM OH pa3pabaTHBaeTcs.

[Tpn naHHOM YPOBHE DASBHTHA HAYKH M TEXHMKH KOJMMUYCCTBEHHOE YBETHUCHHC
106010 i-ro cBOHCTBA TIPHBOAWT K YBE/MUCHHIO OPH M, = CONSt OTHOCHTELHOMN 10.TH
MACCHL, /M, OOMeAmed Ha QopMupoBanHe maHHOTO i-ro cBoiicta. Ho Tak kak mu3

ypassenns (1.2) ¥/, = 1, To yBenmueHHe 0AHOrO M3 CIATAEMBIX /7; MOKET POM3O-
TH TONBKO 34 CUET YMEHBIOCHHS KAKONO-TO APYroro WM KaKHX-TO APYrMX CNAracMmbix.
Kasioe n3 oTHX ClaracMBiX CBABAHO C ONPENCICHHRIMM CBOMCTBAMH camouera. [Tooromy
€ KO/IHYECTBEHHBIM BO3PACTAHHEM ONHHUX XAPAKTEPHCTHK KAKHE-TO IPYTHE XapaKTepHCc-
THKH CAMOJIETA HOJDKHBEL KOJHUECTBEHHO YMEHDBIIAThCS.

370 NONOKERWE NPOHHTEPIPETHPYEM rpaduecky HA OXHOM W3 npuMepos, [lag sToro
npeABApHTENBHO packpoeM Beipaxkerue (1.2) Tak, uroBbl B HEr0 BXONMAM IHAUCHHS
maxkcuMansaoi ckopocra V. w nansnocrn L nonera. s camonera ¢ TypGopeakTns-
aem geurarenem (TPJ]) wua ycnosms ofecneveHHs €ro nosera Ha MaKCAMATBHON
CKOpOCTH Ha BRICOTE H M 118 NojeTa Ha IaJbHOCTH L HANO 3aTPATHTh MacCy, PABHYIO

@ V;M + ay L. Torga suipaxenne (1.2) MOXHO NPEACTABATH COOTHETCTBEHHO B BHIE

1 =m, +ayl + My, 4y, ¥ (1.3)

2
ey Y 18] cn?

K max

e a; ¥ a; — KoahHUUMEHTE, CBA3AHHEE C XapaKTEPUCTMKAMM YPOBHS PasBuThs
HAYKA 1 TEXHUKHA (HANPUMED, BHAMEHWSME YXCTHHON MAaccH FBHIATENs Yoy gy YASABHONO
pacxona TOILMBA ¢,  HA H = 0, aspoauHamMuueckoro kauecrsa camonera K m r.a.),
Ypasnenne (1.3) B xoopaunarax m;, V.. TpemcTaBaser cofoll ypasnenne napadoss,
Tpuias B oToM ypapHenuyu suavenns /i, = 0,25 w i, = 0,1, a m, , + M, = 0,15
[15], nomyumm u3 BEpaxenns (1.3)

0.5 = q V:Iax + ayL. (L.4)

Ha puc. 1.5 noxasanst napaGonsl @, b, ¢ ansi pA3HBIX YpOBHEH DAIBMTHS HAYKH M
TEXHAKH (a — "BUEPAIIHMA AcHb”, b — "ceromHsmmmiA”, ¢ — B ONpEe/ICHHOI Nepcrek-

Tise B OyAymem) | 3HAuEHMs #i;. B coorrercraum ¢ Bhipaxennem (1.4) momsm, + ey
cocrasnsier (,5. B 10 e spems w3 puc. 1.5 suaHo, yTO 3HAYEHHC Vinax» KOTOPOE MOKHO
TOIYUHTE CErofiHs, ONPEE/MTCA HA TIEPECEYSHNN JIMHUH /M o1 = const ¢ napaGono# b

(touxa I) u Gyner pasHo V. JansHocTs nosera L Gyner onpeneasTses B 3ToM CryUae

-
HacTHbIe CTYUAH OTONO YpaBHEHMA, TAC B3MMOCEA3s CBONHCTH JTA BRIDAXNEHA B SBHOM DHIE, NPEACTABIE-
bl ypassenmamn (1.3) u (1.4),
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Sang ;. ﬁ:, 2 Puc. 1.6, 3aBMCHMOCTH OTHOCHTENBHOW  BSACTHON

MACCH CAMONETA M, OT CYMMbI OTHOCHTENBHLIX Macc
Pue. 1.5, I'padwmseckas MHTEPIPETALIMS OTHOH M3 ero uacrei (63 Macce! HEAEBON HATPYSEM E}ﬁ' (@) uor

¢hopM  ypamHeHHS CYNIECTEOBAHMA —CaMOJeTa OTHOCHTE/ILHOM MACER! KOHCIPYKIUWN 7, (6)
[ypassenns (1.3)]

auauennem M., [Ipn Tom xe spaveniu 'Ec.yl B MEPCHCKTHBE MOMHO NOAY4YHTH Gonbinee
auavenne V... — Touka 3, nepeceuenue napabos ¢ ¢ THHUCH ’Ec.yl = const, Anano-
IMYHO MOXKHO OUEHHThL HA NepeceueHynn napabonsl a u AMHUA rr_au = const (touxka 4)
HpOlICHHEN B HAYKE 1 TEXHAKE STATL

Ecam "ceromHsa” mpH COXpaHCHMM YCI0BHH ypapHeHHA (1.4) HAO YBEAMYMTH Aa/ih-
HOCTb moniera L Ha AL, TO SHAUCHUE 1, BOPACTET HA A#i,, & M) YMEHBUATCH HA
Ty KE BeNMumMHy. 370 MPHBENET K TOMY, uro 3Eavenme V.  yMembmmtes w Gyner
Tenepb ONpeAeNsTECA yxKe Toukoi 2(V, < V(). Ecm B aTHX yeioBHAX (MpH YBEIMUSHHH
HaNLHOCTH 10JIeTa) CTABHTH CIIE 3afady COXPAHMThL M sHAaueHme Vo (V.. = V), 10
HAIO MCKATH TCXHHMCCKUE PCIICHUS [/18 YMCHBIICHAS HA TY XK€ BEAMYNHY JOMH MACCH

KOHCTpYKIHH M, (Am, = Am.) WM YMEHBIIAT HA Ty e BETMYMHY A, JOMH Macc
KOHCTDYKIHH, LEIEBOM HATDY3KH, 000pYAOBAHMA, CHADSKEHHS Tak, 4Tobm Am, =
=Am, + Amy, + Am,, + Ame,, Te0 yrobu HE Hapymaaochk ypaeHcaue (1.2).
Ecnm cusith orpasMuenue my = const, TO TOMA@ MIMEHHTh MAPAMETPHL M XApaKTepHC-
THKK CAMOIETA MOXHO GyAeT He TOIBKO 3a CUET TIEPEpaCTpeneneHys Macch (R3MeHeHs
JHAYCHMS F1; TIDH My = CONst), HO W 3a CYET MIMEHEHHS CAMON BEJMUMHL B3ICTHOMH

MAaccel M.
3HaueHMe B3JCTHOR MACChI MOXKHO ONpeaeanTh na supaxenni (1.1) n (1.2):

Lyl

mu,‘n + My \ (1.5)
=m0 = Ao, =M, =M,

Mgy =

Mamenenne m000# A3 COCTABISIONAX 71; MIPH NPOYNX PABHEIX yCIoBHSX GymeT npuso-
AATh K M3MEHEHMIO B3JIETHOR Maccul . Ha puc. 1.6, @, 6 nokasana uyBCTBUTEARHOCT
3JHAYCHAN rity K W3MCHEHHIO TADAMETPOB M XAPAKTEPHCTAK CAMOETOB PASIMYHOIO
HAZHAYCHMY, NPABOAMIICMY K HIMCHCHHGM SHAYCHWI ., M. y+ o, muy. COCTABNSIO
WYX BeNMUMHY L, W oTAensRO Hid i, . CpPeNHECTATHCTHUCCKME SHAMCHWS ITHX
BEJTHUMH 718 CAMOJIETOB PA3MYHONO HASHAUEHMS npuBejxeHn 8 Tabn, 1.1 [27],

Kak swmo w3 rpacuxos Ha puc. 1.6, ¢ 1 6, 1axc HEOQIHILOE YRCIHYEHWE SHAYSHMI 7,
n Yri; TPHBOAMT K DE3KOMY HENPONOPUMOHANBHOMY YBETHUEHHIO OTHOCHTETHHOM



B3NCTHOM MACChl Mg . 3nece Mgy = rno“p/moﬁ, Tae mosap = 3HAYCHHUE BIJICTHOH MACChl
OpH W3MCHCHUH NMaPaMETPOB M XAPDAKTCPUCTHK CAMOJICTA; M., — SHAYCHHAC B3NETHON
MACCHl TIPH CPEAHECTATHCTHYECKHX 3HAUEHUAX rﬁ‘-, p3aThix u3 Taba. 1.1. Bee ato nano
YUWTBIBATh MPH AHANM3E M CPABHUTEILHOM OLEHKE PA3JIMUHBIX KOHCTPYKTHEHBIX
PEeIIeHHH,

Ha puc. 1.6 | — cpegHuil TPAHCTIOPTHRIN camoner; 2 — CpefHuil MarMCTPaNbHEIE camoner; 3 —

uerpefuTens.,
Tabauna 1.1

CPeAHECTATHCTHYECKHE SHAYCHHS 1T ;

Hagunauenue caMonera i, Ry e m,,
CpegHue rpy3osbie 0,26...0,28 0,10...0,12 0,25...0,30 0,12..0,14
Cpearne MAruCTPANLHEIE 0,28..0,30 0,10...0,12 0,26...0,30 0,10...0,12
NACCAMKHUPCKHE JI0FBYKOBKIE
Manespenunie 0,28...0,32 0,18...0,22 0,25...0,30 0,12...0,14

Kakue Xe BHIBOAE MOXHO CIENaTh M3 MPHBEIEHHOTO BHIIE AHANH3A YpaBHECHMI
CYmecTBOBAHMS camoneTa?

Jlns AAHHONO YPOBHS PasSBUTHA HAYKH M TEXHWKH SHAUEHWs NaAPAMEmpod i Xapaxme-
PUCIMUK camoema He Mozym Oblme KaKuMu YZOOHO; UIMeHeHue IHaideniil oonux
RAPAMEMPOE 1 XUPAKMEPUCIMUK OOJKHO RPOUCXO0UMb ODAIAMENLHO 3d CHEM USMeHe-
HUS OpYeUX WAM 30 CHEI U3MeHeNnuss aiemmol Maccel, KoMmmiekcs mx aHaueHmi
JO/KHEL 00S3aTEILHO YAOBAETBOPATE ypaBHeHHAM (1.2) cymecTBoBaHMS camoneTa.

YpapHeHHS CYHMIECTBOBAHMS CAMONETA TO3BOJAAIOT ONPCACNHTh, KAKHE HMEHHO
KOMTUICKCHI CBOMCTB CAMOJIETA MOXHO PCATM30BATh TIPH JAHHOM YPOBHE DA3BATHS HAYKH
u Texuukn, Ogpako ans BHOOPA PALMOHAIBHOTO KOMILIEKCA CBOWCTB CAMONETA HAID
HCIO/I30BATE IIOCTAHOBKY TAKOH 3anaum B Buae, omucanHoM B § 1.1. B pemenwn 3anaun

K=@(Z) - opt ypaBHCHHS CYUICCTBOBAHMS CAMOJETA HTPAIOT PoJb OrpaHMueHUi [,
Zel

Kpome Toro, 3HAUCHMS BINETHOH MACCH 71 M PACTIPEAECHAE MACCH CAMOJIETA MEXILY
OTAETLHEIME €10 arperaTamd (#1,) MoryT OHTE MCHOIBIOBAHBI I/ NPUOTMKEHHON
oneHkn cronmocta camonera C

C=m}y qm; (1.6)
i

3aech 4; — CTOMMOCTh 1 KT MAacchl {~ro arperara.

§ 1.5 KPATKHMHA MCTOPHKO-TEXHUYECKHMIH
OYEPK PASBUTHSH CAMOJIETOB

Ipougecc passATHY cAMOETOB OOYCIOBACH B3aMMONECHCTBHEM MEXIY Henpe-
PHBHO Pa3BHBAIOMMMMCH HAYKOH, NPOM3BOJCTEOM M DKCIAyaTALMEH CAMOJETOB, HX
B3AMMHLIM BiAnstHUEM. POCIM CKOPOCTH W [4JBbHOCTH TOJETOB, LEACBHIC HATPY3KH,
MEHSLTMCh THIBL M YAYYIIAMHCE XAPAKTCPHCTHKH ABHTATENCH, BOSpacTaiw macca o
pasnooGpasue yHxuui G0ProROrO 0HOPYAOBANNS, VIVUINAINCE Er0 XapPAKTEPHCTHKH,
HIMCHSATHCH SKCHJTyaTﬂHHOHHTﬂE CBOMCTBA CAMOMCTOB,
Kak yxe nspecTro, xaxdoe us caoficme caMonema npoROpYUOHAABHO MACCe Geuiec-
mea, 3ampauennozo na dopmuposanue dannozo céolcmaa, a KodbUIMERT PONOPINO-
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Puc. 1.7. FaMeHeHHe OTHOCMTENLHON MACCK! M, UYACTEH CAMONETA M MAKCHMALHOK cKopoctH ¥, mo
LEPHofaM (rofiam) PAIBMTHE ABHALHN

HABHOCTH OTPAXKACT YPOBCHD PASBWTHS HAYKA W TEXHUKK. 3TO NOZBOJGET B KAUECTRBE
KPHTCPHCE OIS HMCTOPUMKO-TEXHWMECKOTO AHANM3A PASBHTHS CamMoneToB BHIOGHpaTh
IHAUEHMS OTHOCHTENBHEX MACC ATPETATOB M HACTEH CAMOJIETA M, TAK KAK OHH HEMO-
CPEeNCTBEHHD CBSALIBAIOT BCE €ro CBOWCTBA C YPOBHEM DPAZBHTUS HAYKH H TEXHUKH.

Ha puc. 1.7 nokasasel o6pafoTaHHEC [0 MHOIMM CAMOJETaM 3aBHCAMOCTH 3HAUEHHA

OTHOCHTE:IEHOM MACCH! TUTAHEPA My, , OTHOCHTE/BHOM MACCH CHJIOBON YCTAHOBKH i, .,
OTHOCHTE/IBHON MACCHI TONINBA /i, M OTHOCHTEABHOM MACChl C/TyxXeGHOH W ueteBol

HACPY30K m, , OT BPEMCHH T, HAUHHAA C 1903 r.". das VIPOIIEHNS AHAMNEA MACChl
000pYAORAHMS M CHADYKCHMS OTHECEHB! K LENeBoil narpyake., B masectHoii mepe oo
ONpPAaBAAHO TEM, YTO OHH OBECHeurBAIOT ONPENCACHHK YPOBEHE BHNOIHEHAS ENEBBIX
thyakupmit camonerom. Ha 9rom ke puCyHKE NORASAHLL POCT CKOPOCTEN MOJIETA 10 TOAAM
M TPAHMIIE NEPHONOB, KOTOPHIE, GYIVUM CBE33HK C CEPHE3HBIMM M3MEHEHMSIMHA B YDOBHE
pasBATHA HAYKM M TEXHUKH, @ TAKXKE VMIMEHEHVSIMH B HASHAYCHAM CAMOJETOR M B
COTIEPXKAHMA PEIIAEMBIX MMH 3a1a4, KAK NPABHJIO, COBNAJAIOT C MIMEHCHHEM TPaIMEHTOB
Ka3KI0ro u3 Kpurepues m;. [locnensee, coBCTBEHHO, M MOSBONSET, AHAMMSHPYS (IPHYMHEI
HOBEJCRUS KpHTecpHeB (CM. puc. 1.7), JaTh KpaTKylo XapakTCPHCTHKY KAaXIoro Ma
NEPHOLOB B PAIBATHY CAMOJICTOB.

1.5.1. Tepuon I (10 1903 r.) xapakTepusyeTcs MOMBITKAMA MHOMMX HMCCIEHOBATE/ICH
MOCTPOMTh ANNAPAT TSXKENEE BO3MyXa M HA HEM TIONHHATHCA B Boadyx. Mcrokn aroil muen
yXonaT B Tiy0e Bexos. MasectHo, uro sty wneio paspabateman B cpegame Bexa Jleomap-

' FaruCHMOCTH 'Tr, = f(r) ua puc. 1.7 nonyuens: C.B. KypmunonsiM.



a0 aa Burum, satem yxe B XVIII crosernn ~ Beamknit JJOMOHOCOB, MOCTPOMBIIHIN W
HCMHTABIIMA Momens mpoobpasa sepronera. OnHako Toneko B 1881 r. mam cooreuec-
reerrnAx Anexcanap @egoposny MoXadCkuii NOAYYWI MATEHT, a4 3ATEM MOCTPOMI H
WCMBITAJT CAMOJIET, MMEBIIAH ITPAKTHYECKH BCE NEMEHTH COBPEMEHHOTO camosera. Haty
MCTBTAHAS 3TONO CAMOJIETA ¢ YeNOBEKOM Ha GOpTy, BepBHe OTACNHBIIEIOCS OT 3EMITH,
¥ NPHHSATO CYMTATH HAYAJIOM DASBHTHSA aBManuu. 1o O nmepssiit B MMPE CAMONET, B
KOTOPOM ObLIlU NpaKkmuMecku YO0anremeopenst YCaoaus cyujecmaoeanus camoaema
|ypasrenus (1.2)], xoTs caMu ypaBHeHHs OGN MOJYUYEHHl SHAUATEILHO MOIKE.

TonwTka codganuda caMonera B KoHue XIX cToneTHs HOCHAH 3KCIepPHMEHTATbHBLH
xapakTep. TeopeTHueckue OCHOBH A9POINHAMHKH, TEOPHM MONETA ¥ PACUCTA camMoneTa
TOTfiA TOAbKO CLIE HAUANH CO3AABATHCA B peayaerare pabor 3aMEUaTeNLHOTO YUEHOTO
— orua pycexoi asuwauun H.E. XKykosckoro, a 3aTeM u €ro yueHHUKOB.

1.5.2. Mepuon IT (1903 — 1920 rr.) XapakTepHayeTCcs roCIOACTBOM SBPUCTHUECKOrO
HOAX0AA K CO3JAHMIO camosiera HA Gase METONOB MpaMoit W KOCBEHHON aHamorwii, urto
OTPAasniIoCh B BHAOBGM MHOTOOOpA3MH CAMO/IETOB, OTCYTCTBHH YCTONUHBLIX dHAUEHMIT

OTHOCHTE/IBHBIX MACC /1,

Tanenue anaweHmit ﬁ * ¢ 0,610 0,4 (cm. puc. 1.7) cBa3aHO C HAKCIUIEHHEM ONLITA MOCTPOUKM caMoue-
08 M e METOJIOB, MATEp M KOHCTPYKTHBHBIX PelneHuit u3 apyrux obnacredt
TEXHHKH (xcpaﬁnec'rpneum, ABTOMOGHIECTPOBHMS, MOTOPOCTPOEHMS M T.J1.).

YMeuseHue m ¢ 0,31 go 0,25 cea3aH0 ¢ NPHMEHEHHEM JBHTATENEH BOIAYUIHOIO OXJAMIEHMS,

ccnepmenmonameu crocoBoB BONSHOTD OXJMANCIEHWS, YACTOTHI ABMraTENei,
COINAHMEM CTIEIMATHAMPOBAHHKIX ABHAIMOHHEIX MOTOPOB Ha Gage aBTOMOGHABHRIX.
Tlorpe6HocTs Bonee JIBHBIX TONETOB, & TAKXKE HCNOIb30BAHWE JBUIATENEH ©

BOJAYIUHBIM OXJAAKASHMEM, CHHKAIOUWMX w3-38 GONbIIEr0 CONPOTMBIEHMS A3PONHHAMHHYECKOE KAYECTRO
CAMO/IETA, OTPASMIIMCH HA YBEIMHMEHWH M .

Teprop 11 XAPAKTEPHIYETCS. YBEAHUEHHEM TIONEIHOM DTAAUM M, B CRSIH ¢ TPEOORARMEM MMETH HA GopTy
BTOPOTO uieHa skunaxa (muaora-gabaogarens), yCTaHoskM opyxus wa Gopry u Goenpunacons Ans seaeHms
poaayuroro 6os.

CpeiM KOMNOHOBOYHBIX CXEM 3TOM0 MEPHOIR — MOHOILIAHBI C THHYIIMM BMHTOM HODMAIBHOH CXeMbl,
GUNAAHE! ¢ TOAKAIOMHM BHHTOM, PACTIONCKEHHBIM TIO3AM KPbLILES, DHNAAHL! € TAHYIMHMM BHMHTOM M XBOCTO-
HEIM ONMEPEHHEM, CRAIAHHBIM C KPhUIBAMH NPY NOMOIY CTEPKHEBLIX (depM.

[aavep camonera npeacrasasa cofor aepessEnbii depmennbiil kapkac, O6TSHYTRIN MOXOTHEHOH

i, C IMPOKHM )BAHMEM pacuanok. Jleranu kapkaca aufo cxnemsaamcs Mexay cofoi, auo

CKPENASIHCE METAJLTHYECKMMH HAKJIAAKAMH.

Tepuog Il — 510 Neprox CTAHOBICHNS IKCTICPHMEHTATLHON Ba3kl AIPOAMHAMHYECKON
HAYKHM, HAKOITEHMS MATEPHAJIOB O CocoBax M METONAX KOHCTPYMPOBAHAS M MPOCKTAPO-
BAHKS CAMOJIETOB. DTOT MEPHON CBA3aH C MUIOAOTBOPHOH AESTEIBHOCTHIO TAKHX YHEHBIX,
xax H.E. Xykosckuit u ero yuenuxu: C.A, Yamnsrun, B.H. Beruunxnn, B.H, IOpses,
AH. Tynoaes u ap,, yIBepIMBLINX MPHOPHTET PYCCKMX YYEHHIX B PaapaboTke MHOIWX
BONPOCOB ABHALIHOHHOM HAYKH M TEXHHAKH.

ITocTpoiikoi camM0IeTOB 3aHAMANOCH TOTAA MHOIO 9HTY3anacTos, MuTepecas paGoTs
ILIT. Tpproposuua, B.A. Cnaecapeea, SI.M. Takkensa, W.M, Cukopckoro (ocobenno
ueTeipexmMoTopasie GomGapamposmuku "Pycckmit sutass” B "HMass Mypomen™). Wa
MHOCTPAHHBIX CAMOJETOB B CEPMIHOM TpOM3BoAcTBEe B Poccum torga Geutm camoseTh
"®apman”, "Byasen"”, "Hpionop”, "Mopau”, "Baepno” n ap.

1.5.3. Hepuon I (1914 — 1935 rr.) onpegenser Hayan0 NPAKTHYECKOTO MCTIOIb30RA-
HHs ABMAOMHM B HMHTEPECAX YAOBNETBOpeHHs moTpebmocredt obmectsa. [IpumencHue

. -
B MTEpaTYpE MHOI@ BMECTO TepMHHA "OTHOCHTE/THHAN MACCA KOHCTPYKUMM" i, MCNIONB3YIOT TEPMHE
"OTHOCHTENbHAS MACCE MUIAHEPA" M, , MOHMMAS IO STHM OHO M TO 3 ~ OTHOCHTEABHYIO MACCY KOHCTPYK-
LMK NRHEPA,



ABHALIMH B NEPBOH MHPOBOH BOWHE BHISBMIO BO3MOXKHOCTH €€ YCHEIIHOIO MCIONB30BAHAS
B BOCHHLIX Uensx, Onpeneamnuck ¥ Hauasu GHCTPO COBEPIIEHCTROBATHCA TAKHE THTTH
CAMOJIETOR BOEHHOND HABHAYEHHS, KaK DasBequuKky, ncrpefurenn, Sombapauponumky,
TPAHCNIOPTHRIE. B'K) NEPHOR I(a..'l:bBEﬁ]I[E]‘D PasBuTHS BKCHEDPMEH'I'd.ﬂhEOﬁ AIPOAHHAMHMKH,
COBEPIICHCTBOBAHM A HBHrﬂTMEﬁ, KORC‘prKIIHF[, paﬂpﬂﬁD’TKH MCETOAOB MPOEKTHPOBAHHSA
na Gase nepecuera kodhPUUMECHTOB WIH METONA NPOTOTHIIOR.

VaeAuuenue M, CHM3AHO ¢ MepEXONOM OT JEPEBAHHLIX KONCTPYKUMH K CMEIIAHHLIM, & 3ATCM W K
LEMbHOMETAANHYECKHM. B IEpeBSHHBIX XOHCTPYKUMSX npeobnanany dhepMenHo-pacuanounsie (prosescn n
KPbiibs € OGWIMBKOM HOCOBBIX uwacTed smcramy auwepsl. JIns CMEWAHHBIX KOHCTPYKUMH XapaKTepHbl
chepmMerHbIe CBAPHLIE KAPRACH! (CTansHbie TPyl OKA341MCh JEMERNe K MPAKTHUHES AEPeBIHHbIX GPYCKOB i
IIAHOK, OCOBEHHD TPH MHOTON yanax) u chanep OBIMMBEN 00 KADKACY M3 MCTATIMYECKMX H
opasessx Tpyh. B nepsoi nonowmae 1930-x rr. nOSEHAMCH UENRHOMETALTHAECKHE CAMONETH C XOCTROH
MeTanmaeckoi ropuporanHoi oduekoi. 1llacc & 0CHORHOM HeyOHPAKOIIEECH C CHETEMOR OBTeKaTEICH,
HIHYPOBOW PESHHOBOM M MIACTHHURTOR BMOPTHIATIHER.

Bogpactanue i, Gr0 ofycnonteno yaonneTeopenyen tpeGosamui sietats Guictpee M prmme. Xapaxrepen
NEPEX0Jl HA BRICOKOODOPOTHBIC MOTOPhI — 0T 1400...1700 06/mis 80 10poit noaosuue 1920-x rr. 10 2400
ofi/mun 8 neproit nososuae 1930-x rr. B 310 BpEMSE HATMHAKT HCOOILIOBATE BOZNYITHAIC HUHTHI CHAMANA C©
JICPEBAHHBIMK JIONACTAMY, 3ATCM C IHOPANCELIMM ¢ (prrcHpoRaHHbM marom (BT,

Jlns yKa3aHHOIO NEPHONA XAPAKTEPHA HEKOTOpas CTalMabHOCTD SHauenwid M., uto ofycaosaveaerca, ©
OHOM CTOPOHBI, BO3pacTAHMEM Tpedosasuin k ObccneueHH) GONCe NPOIONIHTENLHOIO IIONCTA M, C JAPYroi
CTOPOHKI, — CHYMKCHHEM XAPAKTCPHCTME VAEALHOMG PACXOHA TOIUIMBA JRUTATENCH,

Hexoss 13 TOrO, 9T0 VBCIHUMBAIOIIMECH JHRUCHHA JICTHO-TEXHUUeEKHx xapakropuerak (JITX) camonera
{cM. puc. 1.7, Vm_, = f(t)) ywe camu no cefe noveNNAOT AEKTHBHOCTE CAMONeTa, OHUTH HECKOJLKD
CHHMKEHB] TEMOBb] OCHAIIEHMS CAMONIETOB CIELMATbIBIM ARHALMONHBIM BOODYKenrem. Bee 910 0Tpasuiocs »
KOACGAHMSX HEAUHH T, .

TMoneansivu ana passatusa appanun B Poccnun B savane 20-x ropos Obuta pemenns
0 COBJAHMM B CTPAHE MOWHOMO BO3AyIHOMO duiora, 00 oOBeAMHEHWH MEIKMX ABMATPE-
npEaTHi ¥ OpraHWZAUNH NEpBHX KOHCTpyKTOpckmx Owopo A.H. Tymoaesa u H.H.
IMoaukapnosa, o cospavun lleHTpansHOro aspormpomMHAMHYCCKOrO uHcTHTYTa (LTATH)
A paga yucOHHIX BY30B W aKaJcMMi /IS MONTOTOBKH Chemmaincrop Bosmymmomy dory
M TIPOBEJICHHA HAYUHBIX MCCAESIOBAHMI,

Jins 9TOro mepuosa XapakTEpHH! OUILIAHB Kaccuueckol 6anaHncHpoBOYHOM CXCMBI
# ¢BOGONHOHECYIIHC MOHOIUIAHH, 4 TAKXKE MOABICHUC W IIMPOKOC MCHOMh3OBAHHMC
rHAPOCAMOIETOB (B CBSSH CO CJAONKHOCTAMH obecmeucHHs 6asMpoBaHHMA CKOPOCTHHIX
CAMOJICTOB M3-33 YXYAMCHWS WX B3JICTHO-MOCANOMHBIX XapakTepuctuk). Camonerst AH.
Tynonesa AHT-1, nepeeit memsroMeTanmvecknit camorer AHT-2, nepesii B Mupe
TSOREIBIH  ABYXMOTOPHBIA Gombapaupoemuk TB-1 ceofomHOHECYIICH MOHONAAHHOMK
cxemel, camoneTu-uctpeSuremn H.H. TTonmkapnoea, seameHRTHH ero yueGHEN caMoier
¥-2 (ITo-2) u paseemumk P-5, cMeamBmmii camoner P-1, werpefurenn w ragpocaMosieTs
I.I1. I'puropoprua — BCE 3TO CAMOJETH TOTO MEPHMOAA, KOTAd HANIA ABMALMOHHAS
MNPOMBIIICHHOCTD ACAANA TOMBKO CBOM mepeblc marn. M3 sapyBexHEX cAMOTCTOB,
ncronb3oapmmxcs B Poccm B atw roant, — "Helonopu”, “toAKepesr”, “dokkeps” u ap.

1.5.4, Tlepnoa TV (1930 — 1950 rr.) xapaktepusyercs Gopsboii 3a a3pOIMHAMEMECKOC
COBCPIIEHCTBO CAMONETA, 33 VBEIMMEHWE MOIIHOCTEH MOTODOB A/ POCTA CKOPOCTH W
BHICOTHL II0JIETA; CO3TAHNEM CAMOJIETOR C 3aPaHCe 3aJAHHBIMH CBOUCTBAMM, IIPUAAHNEM
1M CBOHCTB GoeBOM XHBYUECTH M HATEKHOCTH; COBCPIICHCTBOBAHHEM CXEM CAMOJETOB
TIpA TEPEXOIe C NOPIIHEBEIX HA TA30TYPOHHHBIC IBUTATCNH.

TIprmesenne YOMPAIOINENOcs B NOAETE CHAYAIA YACTMMHO, @ 3ATEM M NOJHOCTBIO WACCH CAMONETd, & TAKKE
MCNOITB30BAHME DESHI‘I’IBH MEXAHH3ALMY 3a[HEH KPOMEM KDbUIE Gbum OIHUMH W3 MEWITDHH’!HV‘. OTPAIMBLITAMIA-
cSl HA yBeAMueHuK M, . YGopka macck MossosiMAn NOBRICHTH CKOPOCTH nioneta Gonee uem ua 50 km/u.

CHIKEHHID I‘].)ﬂ,"(ﬂ-ett'l‘ﬂ pocra ﬂ-’lm crnocofcToBANO VBEIIHUCHHC y,uem.unﬁ HATPYIKH HA KPLLID. | o POCTOM
y,un:m-mﬁ HAIPYIKH HA KPHUIQ HAMETHI/DACH TEHAEHUMM K PEIKOMY YXYAUESHMIO BIICTHO-NOCANOUHLIX XApaKTe-
puctik (BITX) . JLms komnmencamss Hano Geu10 ya Th HECYLIVIO C Th KPBLTA — KO3GHDHITHERTET
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HOMLEMHOH CHTBI HA BANETE €y, 5py M TOCAIKE Cyypg . 10 AOCTHIANIOCH MEXAHMBAIMEH 3AHEH KPOMKH. KPbLIA,
TIOSBISIOTCS UTKM, TPOCTHIE SAKPHUIKH, Wenensie, 3axpbliki Mayaepa. IPoncXoIMT Nepexon ot ofmHBKY
THIA rodp & cMemannoi (rodp, CBCPXY NMOKPLITHI NOJIOTHYHOM AHD0 (axepHOi oBmMBKOM), 4 38TEM M K
HENMKOM PAANK0H MeTasuMueckodt obmmnke, ofecnicaurarmeit riagkocTs 068008, TMpoko MenoassyoTes
FAKASTIKK € MOTAHHBIMH FOAOBKAMM, JIHKBHIALMS YCTYIOB, BMATHH M T.4. B koHctpykime duosensxei
crpemarcs wafiemars GoapuMx BLpesos, Gpons GoEBLIX CAMONETOB BRJTIOUAETCH B OOLLVIO CHIIOBYIO CXEMY,
AMKBMAAPYIOTCH PAVIMIHLIE KOHCTPYKTHBHLIE HAACTPOHKM, nogsasiores (onapu kabuy karureoSpasuoit
(hOPMLI, PAIBMBAETC KANOTUPOBAHHE JIBMTATENEH.

Besmunna rE” NPOIOKART BOIPACTATE, ¥ BETMUEHHE MOITHOCTH ABMraTenc# 6uuo ofycaonneno yeenmie-
HHEM WM LWATMHIPOR, MCTOTB30BAHHEM ICHTPOOCKHBIX HATHETATEEH ) cmecw, Typl COPOR.
Jina nopstuenna K1 8MHTa HAMMHAIOT MENOIR30BATE BUHTH waMensicMoro wara (BHILD . Ha camonerax ¢
NOPITHEBBIME JIBHMRTCIME MCTIOILIYIOT PeaKTHBHLUE BLOUION, TYHHENLHBIE PATMATOPLL ORHAKO BOSMOHHOCTH
110 YMEHBIIEHHIO VASABHDA MACChl MOPTITHEBLIX ABATATENEH GBUIH HCHEPIAHBI, NABHEHIErD POCTA CKOpOCTEH
34 CUET ¥ 5 MOTIHOCTH ABMARMPATENEH YKe HENIB3S OhiI0 HOIYUMTH, 9T0 NPUBENO K

HEOGROIAMOCTI IEPEXOIA Ha ly[vﬁo'peawmnﬂhle JBHTATENN.

3navenne ll-!v BOAPACTANO CHAMANA M3-34 OFICPENKAIOMWICTO POCTA MOULHOCTER MOPIIHEBLIX ABMIATENEH no
OTHOIIEHHI) K CHMAEHWH) YAEAbHBIX PACXOI0B TOMAMBA, & 3ATEM CTANO PACTH EIIE pesue C NepexonoM Ha
ryplopearTususie pauratenn (TPII). Tepssie ucnommayevnie va camosietax TPJT umenn ouess seicokue
FHAYEHME YICABHON PACXONA TOILIMEA, llD{-}I‘OM_\-“-,L'tﬂ)K_B npy _Vﬁ TNONETHONO ||UI'D€6HNH 3anac
TOILTHEA DE3KO BOAPACTAN. Poct anauenmi ﬂ'm. m" o M‘, < OJ_HUII"I CTOPOHbI, HE MO HE TIPHBECTH K
CHVOKEHMIO JI0JTH LISEBOIN HATPY3KK ;i“__ C apyroft ropoHsl, 3aMeTHO BO3POCTA 3GeKTHBHOCTS BOOPYKEHHs
M MOKHO GbUI0 YMEHBIIMTE €F0 MAcCy Ha camoJdere.

CXeMB CAMOACTOR YETREPTOND MEpHosa — MOHOMAAHBI KAACCHYECKOR CXEMBl — TOMTH
MOJHOCTHIO BBITECHUAH camosieTsl Ounnannsix cxem. Komnonoska nepswix TPJL (npura-
TEAM TIOMEIIATA B HIGKHEH yacTu (io3ensdxa) NpUBoauaa K usMeHennio obmeil KkoMmo-
HOBKH camonera. Kpelno pacmonarazock Hag Bo3Tyxo3abOpHHKOM (IBHraTe/ICM), AAHHA
CTOCK LUACCH H3-32 OTCYTCTBHSE BHHTA COKPAINANACH, HAMCTHNIACh TEHOCHUMSI K [PUMEHE-
HUIO TPCXONOPHOM CXEMBI € HOCOBBM KOJECOM BMECTO TOCHOACTEYIOWIEH ZO HTOMO
TPEXOTIOPHON CXEME! ¢ XBOCTORBIM KOJECOM,

Mpuuarsie nepen vavanom Benwkol OTevecTenHOM BOHHLL MEDH MO YIYYIICHHIO
KAYECTBA M YBEJIWUEHUIO YMCIEHHOCTH NMApKd CAMOAETOB NPUBEAH K CO3IAHMIO HOBBLIX
koucrpykropekux Giopo A.C. Skosnesa, A.M. Mukosna, C.A. Jlasoukuna, [1.0. Cyxoro
W Ap. YueHsIC B TE IOABI YCICHIHO PCIIANH BONPOCH!, CBYSAHHBIE ¢ obecneveHnem
[IPOUHOCTH ABHALMOHHBIX KOHCTOYKLMIE (paspafoTka METOnoB pacuerta cROGOIHOHECyIe-
10 Kphiaa C KecTkod OOWMBKOMH), YJYUYLIEHHEM AIPOAMHAMMYECKMX XAPAKTEPHCTHK
camoneTa, Gopelioi ¢ diaTTepoM, Co3AAHMEM M yAyulleHWem xapakrepwctak TP,
nossosssmx noseicuts JITX camonera.

Cpenu camoaeToB 91010 NEpaoaa: npeapoennsie nerpedurenn W-15, 1U-16 u M-153;
Gombapanposumkn TB-3 -— nepsbie B MMpe UYETHPEXMOTOpPHHIE CROGOAHOHECYIIHE
MOHOILIAHBl, ONPEICAMBIINEG PAIHOHATBHYH) CXEMy Takoro tuma camosera, Th-4 u
TB-3; camoserst AHT-25, Ha kotopeix skunaxe B.I1. Ukanosa m M.M. ['pomosa
COBCPIUMJIN PEKOPAHBIE MO AANbHOCTH mepesieTel B CeBepHylo AMEPHMKY: CaMoneTs
socHHBIX et Ak-1, Ax-3, Ax-7 u Ak-9; Mul-1 u Mul'-3; saamennTsiii GponHpoRanHbIil
mrypmosuk Mn-2, In-10; Jla-5 n Jla-7; Ie-2 u Ty-2. BoMbINHCTBO M3 ITHX CAMOJIETOBR
NPEBOCXOMMIH MO CBOMM KAUECTBAM CAMOIETH MPOTHBHAKA.

Ha puc. 1.8 noxasausl caMo/IeTHl, MOJTYMHBIINC HaubOMBIIee mpuMcHenue B Beawkoii
OreuecrseHHOi BoiHE. B 1942 1. Ghun BEpBBIE OCYIIECTBIAEH MOJET HA PEAKTHBHOM
nerpeburene BH ¢ JKPI. K camoneraM 570ro nepuoaa OTHOCATCS TAKKE NOCICBOCHHEIS
NEPBBIC peakTuBHbie camonerst Ax-15, Mul-9, Jla-15, Wn-28 u ap.

1.5.5. Tleppoa V (1945 — 1965 rr.) xapakTepHayeTcs PasBHTHCM CKOPOCTHBIX
camoseros ¢ TPIl; GopsBoii 3a ymeHblIEHNE ADPOAMHAMITECKOTO CONpPOTHB/ICHHS M
0BeCeUeHHE YCTOMYMBOCTH M YIIPABASEMOCTH MPH NOTETe Ha BOILOMMX OKOTO3EYKOBEIX
CKOPOCTAX; MEPEXOA0OM K KPBUIbSIM MANBIX YINHHEHHN, TPEYTONBHBIM ¥ CTPETOBHIHEM
€ Masioit OTHOCHTCIBHOM TOMUIMHON, K (DIOFENSKAM ¢ YBETHUECHHBIM YITHHEHUCM, K
UENBHONOBOPOTHBIM CTabninsaropam.
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Puc. 1.8, Camoners: Bemmkoit OTeuecTsensOM BOMIbI:
a— HAg-3; 6 — Un-2; 6 — [le-2; ¢ — Jla-§; 0 — Ty-2

YMeHbIIGHHE SHAYCHMA M, BLIABAHO YBEIMYCHHEM YICALHOA HATPYAKH HA KPbIAO, BEIGOPOM MATEPHAIIOE
C IYUIIMMH X3PAKTEPHCTHEAME YIEIBHON NPOMHOCTH, OTCYTCTBMEM MAIMIIHMX JAMACOB MPOYHOCTH B CASAH
€ YTOUHEHMEM PACYETOR HA [POUHOCTh, OPHMEHEHHMEM TPEYrONLHBIX KPLUILEB, 06MAAAIONIMX [PHU HPOUHX
PABHRIX YCHNOBMSX, B TOM YMCIS ¢ 110 HPOMHOCTH M JKECTKOCTH, MCHBINIEH Maccolt, mmibopom Boniee parmoHan-
HBIX KOHCTPYKTHEHO-CH/IOBBIX CXEM arPEraToB [LIAHEPA M T, DHHEXD NPUMCHEHHE PEPMETHUECKMX kabun ©
BLICOKUM M3BBITOUHEIM JAABJIEHHEM, TOHKMX CTPEJOBMAHLIX KPLLILEB, PAIBUTOMN CHCTEMBI MEXATTHIALIHH 3amHel
KPOMKM KDBLTA 3AMEISET CHHKEHHE SHAYEHUH ﬁu

¥ i 'inw 1pc 34 Cuer OnbTa. paspaloTRy, COAMARMSA M IKCIUTYaTa-
nun TPJL, cHMXKEHHME MX YACABHON MACCH] HCAGACTBUC YAYUUIEHWH CXEMbl, MATEPHMAJION ¥ KOHCTPYKIMH,
NOBBITICHUS 3HAYEHMA NapaMeTpoR pabodero npouecca, NpuMesterys Gojiee CODEPINEHHBIX PEryIMPYEeMBIX
BXO/THBIX M HhIXO/HBIX yLTpﬂﬁCTﬂ‘ CHHZKAKOIHX. NOTEPM THIH,

Ypenuyenue 3HAUCHHIH Y;lY CBA3AHO C TAKHM YBEIHHEHHEM JAJLHOCTH H NMPOAOIAHTEALHOCTH nonerd,
KOTOpGE He nepekpeinaercs coananuem Gonee sxonomuamsx TP,

B aror nepdoa yenemHo npono/kanT paborate CO3IAHHKE KOHCTPYKTOPCKHE B1opo.
Hx npopykums — nepssiif peakTuBHb naccaxmpekiit camoner Ty-104, TypbopmATORLIC
naccaxupekue camonerss Ma-18, Ty-114 nns MexKOBTHHEHTATLHEX NOAETOB, AH-8 ¥
An-10, Bcenmorogmsii ucTpeburens Sk-25, Gombapauposmux Ty-16, mctpeburemn
MnI-15 u MnI’-17, ceepxasyxonsie Mul'-19 @ Mul'-21 u apyrue camoneTs.

1.5.6. Mepuon, YI (c 1960-X Tr. 70 HACTOMMIErD BPEMEHH) XAPAKTEPUIYETCSH TMOMbIT-
KdMH AHAJTATHYECKOIO pEIJ]EHHﬂ 3aga4y ONTHMATEHOIO NPOEKTHPOBAHHWE, PA3BATHEM
CHCTEM ABTOMATH3MPOBAHHONO NPOEKTHPOBAHUS W KOHCTPYMPOBAHHUS C NIMPOKMM MCHOJb-
30BAHHCM DIICKTPDHHD-BH\IHPJII/ITEIIBHDI‘i TCXHUKH TPH paapaﬁo’rxe H CO3IaHHuM caMoae-
TOB. JT0 MEpPHOA AAJMBHEHIIEr0 NOBLIIEHWAS BECOBOM OTAdYM CAMOJIETOB — TOBBILE-

HUSl BHAYEHWA My, + m,. [ns 5TOr0 NEPHONA XAPAKTEPHO CHWXKCHUC 3IHAUCHWN
B n?c_y M, HECMOTDS HA YBEIMUEHHE JAJTBHOCTH NOJIETA, CHUKEHNE JHAUCHUS M1, .
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Puc. 1.9, DreqecTrEHHLE CAMONETS! TIOCAEAHETO EPHMOKA PASBHTHS ABMALMONNON NAYKHM M TEXIHKM!
a — Ty-160; § — Ty-22; ¢ — Cy-27; ¢ — MuI-29; 8 — Cy-25; ¢ — 5Ik-38; x — Ty-144; 3 — An-124; u —
Mn-96-300; x — Ty-204; » — Cy-29
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JIOCTHAKENHA HAYKM M TEXHWKH TIOSBOJSIOT MCOOABI0BATE: WHTErPa/bHble (DODMBI MIAHEPA € HECYLMM
IOAETIKEM W MEHBIISH TUIOLLAIBIO KPHUTA (CHHAKCHHE Mo )i AKTUBHBIE CHCTEMBI YIIPABEHNS L8 YMEHLIIE-
1M BAIACOB  YOTOHUMBOCTM M YMEHBIGHHS BLAGACTBHE 5TON0 NOTEPh HA OAiaHCHPOBOMHOE CONPOTHRIEHME,
110} KOMO Kauectsd m) ny e TUIONLANN Olepenus (CHIKEHHE
iy ). DTH HE CHCTEMBI HCTIOIILAY OTCH A1 CHIKEHHS BONTAHOUHBL NEPErpyaok (Camenne m,, ). Vcnomao-
ngnMe nepegnero  onepeuns  (cxema "yTka") WM TDMNAHA NOIRONMIO CHMAWTH IUIOMALL Kpbuia W
VMEHBITATh P,

Bumomienue "npaswna rnomaned” obecr caMonery ABHOE BOJMHOBOE CONPOTHRIEHME,
Gonee BHICOKOE KAYECTBO U cHIpKenme m,,. Boifop Gonee pAUMOHAIILEBIX 3HAYCHIMI NAPAMETPOR KOHCTPYKIMI
Kpua W ONEPEHHA, X KOHCTPYKTHBHO-CHIOBOI CXEML] MOGB0ASET CHHMIHTL 3HANenue M, . Mcnonssosanne
CHCTEM YOIDABSHMS LMPKYISIMER MOKET CIGMIATH NPAKTHYECKM HOHYMKHON MEXAHMBAUMIO KPLUIL, UTO (PMBEO
ik cumacennio anaugnns my . CHnKeMS M, MOIHO A0CTHE M OPHMEHEHHEM AIANTHRHOTO KPLLIA A8
NEPepacpeieeHs HATPYa0K HA HErO M YMCHBIIEHHEM BCIEACTBHC ATOr0 Harubarommx MomenTos. Monosao-
BAHWE B KOHCTPYKILUAH ANHOMMHMEBO-JIHTHEBAIX CILIABOB, A TAKKE KOMIOZHIMOHHBIX MaTBpKﬂJlﬂﬂ ~— HOBRIX
KOUCTPYKUIHOHEEIX MATEPUANOB C MOBLULEHHBIMI XAPARTEPHCTUKAMM YASNBHOU MPOUHOCTH @, [p W ¥ASIHHOR
KecTkoeTH Efp — NpHBEO K CHAMGHMIO JHANEHHS M, .

oBsineHHe CTENeHH TYPHOCTH TYpOO HBHLIX VPHBIX nnmmeﬂ (lPIUl) NO3BONSET
NOUIYHUT JIYUIIHE XAPAKTEPHCTHKA MX YIEJIBHOH MBCCH W YAeTBHONO pacxu:m (cHMaMTE m ] m,l TMepexan,
1A BHIFTOREHTIIATOPHEIE MIHTATETH N03BONSET eme GoMbme cHuauTs M, wa-3a Gonee BBICOROH IKOHOMMEIOCTH
STUX ILEI'SI‘&TEHEI'I HenonbzosaHue IlllKl"ﬂTEJ'lﬁﬁ c P OM CﬂOCUﬁCTB\CT y)W‘HHBH“iD
HX XADAKTEPHCTHEM M CHMMKEHMIO 3HAMeHnR n—lw H Ji! H:nm.pe,ucmeHHue YNPABNCHHE NOTBEMHON K
GOKOBBIMK CHUIAMM NOIBOASET PACIIMPHTH BOSMOMKHOCTH MAHEHPCHHBIX CAMUIETOB W DOBBICHTE SQIDEKTHBHOCTL
HX HCTIOTBIOBAHMS.

JIns rpaAJEHCKMY CHMOMIETOR CHUMKEHME 3HATEHMH mm .m w m APUBOIAT K MOBBINEHHK) MX TOIUTMBHOM
adexTmHoCTH — paBoTsl, MPOMABOTHMON CAMONETOM HA e;ml-mw uaccm BATPAYEHHONO TOIVIMBA, SIRJIFIOMEro-
€8 OJIHAM M3 BAXKHEHILNX NOKA3aTenel, Onpeaeasiommx uenecoodpasHocTs (C Touxm apennd adiperTMBROCTH
M MATEPHANBHEIX SATPAT) NPUMHHMAEMBIX KOHCTPYKTHBHBIX PelieHHid npH paspaboTke cAMONETOR rPasIaHCKoi
AHHBIMN.

Boawmoi ymepl passnTHIO BOEHHOM 8BMALMM B Havane 60-X rO10B HAHEC0 HENPABHALHOE OMpENeseHme
[IPUOPHTETOR B PRIBHTAM PARIMYHBIX BHAOB H0EROH Texnmkn. OAHAKD BCKOPE NOCE MCHPARAEHHS J0NYLIIEH-
HLIX 3TeCh omuﬁmc HACTYTIMA NEPHOL, C KOTOPAIM CHI3ALILE Hﬂl{ﬁoﬂbmﬂe JOCTHIKEHHA B PaspHTHH B crpane
FOMTA  BCEX  BHUIOR BOCHHOR M IPAKAAHCKOH ARMAIIMKI TIOHEICHHME M COBGPLICHCTBOBAHMNE CAMOJICTOR CHEPXARY-
KOBOW BCEMONOLAHON mueTpeduTensiof, uerpefurensno-Gome: MHOH # GoMORPAMPOBOYHONA ABHMALIH
(camozersr Mul™-21, Cy-7, Mul-23 u ux Muoroaucaessnie mogudmkanuy, Cy-15, Cy-17, Mul™-27, fAx-28§,
Mul-25, Ty-22 u Ty-160; camoner: Mul-29 u Mul-31, camoser Cy-27 u ero Momudukaumy, 1o CBoMM
MAHCHPEHHBIM 1 (DYHKITHOHANBHEIM BOSMOKHOCTSM BO MHDIOM NPEBOCXOASIME 3apyGesxnne ananorm F-15 n
F-16). K 510My 0epHOTY OTHOCHTCA COSAAHHE CAMOJIETOR BEPTHKATLHOND Bajera M nocajxkm (CBBIT) Sk-36,
Ax-38 W ap., & TAKKG CAMOJNETOD BOCHHO-TPAHMCIOPTHON asmaumy Ma-76, An-124 u camoro Gonsworo
camonera 8 mipe "Mpua™. 3vH CAMONETE 0 CBOMM TPAHCTIOPTHBIM X4PAKTEPUCTHKAM NPEIOcX0asT 3apybes-
Hue ananord. Cpepd Naccammpekux CAMOJCTOB — XOPOWo 3apekoMennosasume celn camoserst Ty-154,
Ty-134, Ax-42, azpobyes Un-86 w0 uayime uM Ha cMeny camonetst Ty-204, Ma-96 u moxmdmkauim Ax-42,
Ocrasun CBON AR B HOTOPMH M CEEPXIBYKOBORA naccaxupeknit camoner Ty-144

JLOCTUrHYTBIA B CTPAHE BBICOKMI HAYMHO-TEXHWHECKMA YPOBEHDL ObLT MCTIONLAORAH TAKMKE W TIPH PAIBHTHA
BHICOKG KOHKYPEHTOCTIOCO0HbIX croprusHiix camoneror(Ax-5, Cy-26, Cy-29 u ap..

Ha puc. 1.9 npeacTasnensl CAMOIEThI 3TOTO NepUoaa.

1.5.7. Pabotel crynendecknx KB aBHANMOMHBEX HHCTHTYTOR BHECAM ONPEJGNEHHbII BRIAL B DASBMTHE
@TEUECTHEHHOTO caMonerocTpoerny. Tak, 8 Hauane 1930-x rr. B XapeKOBCKOM ABHALUMOHHOM HHCTHTYTE ObLn
NOCTPOCH [IACCAMHPCKHI CemmmecTHin camoner XAM-1 (pue. 1,10, a). B oxradpe 1932 r. cocrosics nepeki
NOAET JTOM0 CAMOETA, CORNAHHOM cTyaeHTaMu XAHW noa pyxosogcrsoM npodeccopa XAM 11asHON KOHCTPYK-
ropa camonera VLT, Hemana. Dro 6w nepssii 8 CCCP camoner © yOMpalonmMes WaccH — OjMH M3 HEMHOMAX
& mupe B Havane 1930-x . Camoner MMen MAKCHMATRHYIO CKOpOCTh 324 kv/u, KOTOPAS NPEBLIIIATA CKOPOCTh
MHOPHX BOEHHBIX CAMOJIETOR Tex Jer. CaMoseT CTPOMACs CEPHITHO M BKCHIYATHPORIICH Ha JIMHUAX IPAMIAH-
cxoro Bogaymmnoro duiora go 1940 r.

B koucTpykropekom Giopo cnop: A anmaing K o o wicTuTyTa B 1960-% rr. Geuim
nocrpoens: nuancpst KAM-11 u KAM-12, KOTOpbIE BLIMYCKAMHACH CEPHIRHO W HECKOABKO AECATHIETHH
ARCLYATHPOBANNCH B aspokaybax JIOCAAD. Pexopuusie mnakepst KAH-14 1 KAM-19 wvem ommaamsie JITX
A NPEBOCXO/MAK sapy0eskible MIANEPs MAMHONO KNACCA B T€ TOMBI, DHH BLINYCKAJMCH MAA0K CEpHEi.
Pykosoxma KB cnioptusHoil asnanmun M.T1. Cumoron.
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Puc. 1.10. Hexoropsie paborsi cryaesuecknx KB asMauMOHHBIX MHCTHTYTOB!
a — XAM-1; 6 — "Ksaur"; @ — "dmd"; ¢ — MAU-89
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YuebHo-Tperuposounbii camoner "Jupep” ¢ o JIETHO-TEXE XAPAKTEPHCTHEAMK Dbl
nocTpoes B 1985 r. n0j1 PYKOBOACTROM rAABHOTO KOHCTPYKTOpa I1. AnbMypauna B cryaendeckoM KB Kyii0ni-
MEBCKOrO  ABMALMOHHOND MHCTHTYTA. Tam ke Obui MOCTPOSH DIl CHEPXJISFKMX CAMOMETOB, OTBEMAIOMIMX
COBpEMEHHEIM TPEGOBAHMAM K METATENLHBIM ANTIAPATAM 3TOMD KARCCA W BHINONHEHHRIX HA YPOHHE Jydimmx
sapybexkusix ofpasios CHEPXMErkMX CAMONETOR.

B 1977 r. cosepunin nepeeit BhUET ﬂlvﬂﬂmpmmm-ﬁl 1 nocrpogaskii B crynenteckom KB Mockosckoro

MHCTHTYTH 3KCT 14 CropT noraxkee camosier "Keant”. Ha camonete Guina
IPHMEHEHA CHCTEMA HOMOCPEACTREHHONO YIPABAEHHS MOIBEMHON CHIIOH KPhUTA, PACITHPHBIIAS MAHERPEHHbIE
XBPAKTEPHCTHEM camonera (Hayunbil pykosoamress tembt C.M. Erep, rasusifi kouctpyxTop camonera K.M.
JKuposenxuit, paGora BLTIONHEHA CTYABHTAMM-, M BBIITY v MAID. Camoner "Ksant”
(cwm. puc. 1.10, 6) yCTAHONMN ISTE MMPOBLIX Pekopnos. B cryzenueckom KB MAI nox pykosoactsom K.M.
JKuposeukoro Bum HLI SKCMEPHMMENTALHEIE JMCTAHIMOHHC THaoTHpyemse JIA "Omsd-1" u "Dmd”
(cm. puc. 1.10, @), yisrpaterkui camoner "HOHWOP™, KOHCTPYKUMS XOTOPOTD MO3BONANA MCTIO/IL3OBATH
MATEPHATH] 1 TEXHOJIOMME) OBBIMHOID CAMOJETOCTPOSHIS. 3/iech e Obul CORIAH OHOMECTHLIH camonier MAK-89
(em. puc. 1.10, &), koTOpsiit B [:rpyx'rype AQ "AsuatHxa” GAArONAPS CROMM BRICOKHMM TEXHONOTMUCCKUM,
MHIOTAMKHBIM ¥ SKCILIYA cran YOKATRCH KPYITHOH OepHEel, noaywHs Gomsmoi
PHIHOK 38 NPEAenaMy CTPaHbI. LL[npuxue PACTIPOCTPAHEHME TIOAYHAIOT M MHOMOUMCIEHHBIE MOTM(HEALK
camonera MAM-89.

Koneuno, 870 JaJeK0 HE NOTHEN NepeueHb JocTmXeHmH cryaenuecknx Kb asmanu-
OHHEIX BY30B. Jl18l TONOMHEHA CBEACHUI B THX BOIIPOCAX YMTATENIO PEKOMERIYETCH
nosaakomaTtecs ¢ xaurok K.C, Topbeaxo u 10.B, Makapora "CamoaeTsl cTponm camu”
(M.: MamurocTpocHIe”, 1989).

B 3ak/10MCHHE MCTOPHXO-TEXHHYECKOTO OUEPKA PAZBHTHS CAMONETOB HeobxomuMo
OTMETHTh, UTO MPOBCACHHBI BHINC AHAINA CAMOJETOR W MX KOHCTPYKUMMH ¢ HO3MLmMi
BECOBOTO COBEPINGHCTBA OyZeT NPOAO/DKCH W PA3BHT HUXE IIPH AHANASE M CPABHH-
TEABHOM ONEHKE KOHCTPYKTHBHEIX DEIICHHM ArperaToB M YAacTel KOHKPETHHX THIIOB
CAMOJIETOR.

§ 1.6, KOHCTPYKLIMOHHLIE MATEPHAIE]

B COBpeMEHHHIX ABHANMOHHHX KOHCTPYKIMSAX HAHGOILIIGE IPAMEHEHMC
HAXOAST BEICOKOMPOYHKIE ATHOMWHNCEBIC, MATHHEBHIC H THTAHOBEIC CILTABEL, CTANIH, B TOM
YNCAE BHICOKOMPOUHEIE JIGIMPOBAHHEIC ¥ KOPPOIMOHHO-CTOMKHE, W KOMIOZHIMOHHKIC
MaTEPHAJTHL
Ipasuabnnii BuBOp MaTepRAna HIEMEHTOB KOHCTPYKUMHM MOXKET CYUIECTBEHHO
YIAYUYLIHTH BECOBBIE H JETHO-TAKTHYECKHE xapaxTepm:mKn €camMoneTa, a TAKXE CHUIHTL
MATEPHABHBIE 33TPATH HA Er0 MPOMABOACTBO ¥ SKcrutyataum:o. Ipn smbope Marepuana
YUMTHBAKOTCH Cro MCXaHWUYECKHME CBOMCTEA (IpPEHe/sl MPOUHOCTH Oy, TCKYYECTH O,
COMPOTHBICHMS YCTANOCTH NpPH PA3NHUYHBIX UMKJIAX M3MCHEHMS HANDIDKEHMH, MOAY/b
ynpyrocti E, M3HOCOCTOMKOCTb, BA3IKOCTH M Ap.), TenaohHINUECKUE M XHMHYECKHE
cBoMCTBA (KOMPHUMEHT NTUHERHOIO PACLUMPERMS &, TEIUIONPOBOJHOCTL A, KOPPOZHOHHAS
CTOHKOCTE ¥ Ap.), MJIOTHOCTE p, CTOMMOCTb H ,\:[Ett)HII,HTH{)ﬂTh ChIpbH, CTENEHD OCBOCHHSA
B IIPOMBBOICTRE, TEXHOJOTHYECKHME CBOHCTBA (MJIACTHYHOCTh, CBAPUBAEMOCTS, JTHTEHHEIE
KayecTsa, oBpabaTHBAEMOCTh PE3aHMEM), ONPENESIONME BOIMOKHOCTL MPHMEHCHHS
Hanbonee NPOM3BOIUTENLHBIX TPOH3BOICTBEHHEIX MPOIECCOB — MITAMIOBKHA, MPECcoBa-
HUA, JATHS, cBapkm W ap. Ilpn seiffope MaTepmasna sl 3MEMEHTOB KOHCTDYKIAU
YUHTHIBAIOTCH TAKXeE MX (DOPMa M pa3Mephl, BEMYHHA M XapakTep HArpyaxku (MoCTosH-
Has, yOoapHas, UMKJIAYECKas), TEIUIOBOS HATPYXCHHE, HAMWYAC B O/CMCHTAX KOHCTPYK-
1AM OTBEPCTHI, NMEPENANoR CEYEHMH M APYrAX KOHIEHTPATOB Hanpsxeswh. Oxpako
raubonimee BHUMAHKE NIPpU BHIGOPE MATEPHAIA YASASETCH YAOBAETBOPEHMIO TpeGonarns
obecneyenns HEOGXOAMMAIX TPOYHOCTH M JKECTKOCTH KOHCTPYKIMM NPH HAMMEHBIIEH
Macce, 0BecneYeH 0 BECOBOH BHIIOAHOCTH WM BEcoBOl ek THBHOCTH MAaTepnana.
Becopas adibexTHBHOCTE MaTepHasa, ONpEAEnseMas €ro YAeJbHOH MPOTHOCTHIO
am,‘/ p {OTHOmEHHEM NONYCTHMBIX HANPSKEHMHA K IUIOTHOCTH) M YACTHHOH JKECTKOCTBIO
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E/p (oTHOWeHAEM MOTYJS YIOPYTOCTH MATEPHAJIA K €TI0 IUIOTHOCTH) IS PA3IHYHBIX
sunos pedopMmanmil pagmuuea. Paswme w xpurepnu [21]. Tak, npm pacTsOKCHAH —
210 0,/p, npu ofmeil moTepe YCTOAYMBOCTM TpH CXATHH — £/p, OpH capure —

3
t,/p, Tpm TmOTEpE yeTOHUMBOCTH npyM casure — \E /p, mpu warmbe m kpyuewun —

Gz'fafp u r:"‘a/p, npM MOBTOPHHX HArpYsKax — o, /p (3HaueHus Tpon TPHM 3a-
AaHHOM YCTAJIOCTHOM PECYPCE KOHCTPYKUIMH MPHHUMAROTCS DABHEIMA o, ).

BeirogHOCTE MATEPHAIA C YUCTOM CIO CTOMMOCTH ONPCACISIcTCd OTHOMCHACM YICTh-
HOH TPOYHOCTH "qun/ p K cTouMocTH 1 Kr Matepuana ¢, HanpaMep o,/ pa. Kaknmu xe
XapaKTePHCTHEAMH 061anaroT KOHCTPYKIHOHHEE MAaTepHaTs?

1.6.1. AmOMHHMEBLIE CIJIABBI — ITO CIUIABH, OTIHUAIOIIAECS BHICOKAMY, CPABHMMBI-
MH C JICTMPOBAHHEIMH CTAIAMA 3HAUYCHAAMH O,/ p B E/p, BHCOKAM COMPOTHBICHHEM
YCTAZI0CTH W XOPOIIMMH TEXHOJOIMYECKHMA Xapakrepuctakamu, [locneanee no3soaser
NPHMEHATL K HUM npu 0OpaboTke WTAMIOBKY, TMPOKATKY, KOBKY M DE3aHME, 4 K
HEKOTOPBIM M3 HUX W cBapky. Onm nogpasaessiorcs Ha nedopMupyemMsie (U8 NpoM3BoI-
CTBA JACTOB, Mpodmaeci, MTaMIOBOK, MOKOBOK MYyTeM AchOpMALHH) U TATCHHBIC (075
hACOHHKIX OTIMBOK) CrIaBhi, VX OCHOBHLIE XapaKTCPHCTHKM TIPHBCACHH B Tabm. 1.2.

TaGawmua 1.2

CpapHuTeIRHLE X2PAKTEPHCTHKHE MATePHATOR, TP B HBIX KOHCTPYKITHAX
M 7 1073, . MTT E, 11 5 ,
aTepuan pr;'m3 a, a a o 0, ‘E 107, a, py6/xr
et e? em/e)?
AnOMEHHEBBIE
CIIABBL: -
nedopmu- 2.7 400...550 2 14,8..20.4 2,65 La3
PyeMBIE
aurTeinse 2,7 200...500 72 7.4...18,5 2,65 1o
Maruuensie
CTMABh:
Jechopmi- 1.8 200...340 45 11,0...18,7 2,50 2 I
pyeMbie
MUTEHHBIE 1.8 200...270 45 11,0...15,0 2,50 2.4
Turanossie
CINABLI:
nedopmu- 4,5 500...1300 120 11,0...29,0 2,68 .10
pyemuie
AMTEIHBIE 4,5 630...860 120 14,0...19,0 2,68 5.10
Cranu: !
yraeposuc- 7.8 420...650 210 5.4..8.3 2,70 0,1..0,2
THE
JErHPOBAH- 7.8 800..1600 210 5,4...20,6 2,70 0,2...0,4
HBIE
BLICOKON- 7.8 1600...2400 210 20,6..30,6 2,70 5...10
POUHME
Kommnoanumon- 1,4..2,6 500...1300 35..250 40...60 2,5...10,0 -
HEIC MATEpPHA-
JIbl

JdecdopMupyeMHue aflOMBEHHACECBNE cnaasn. Coaas 116 —
mopamomua cucteMsl Al — Cu — Mg. TlpuMeHserca ana marotoeaenus ofmmBok,
CTPHHICPOB, JIOHXCPOHOB, INNAHIOYTOB, HEPBKOP, AETANel CHCTEMBbI YNPABACHMS.
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MMeer xOpomyo nAaCTAYHOCTD, UTO ¥ NO3BOISET MIMPOKO MPAMEHSTh INTAMIOBKY U1
HATOTOB/IEHMS CHJIOBHIX 2J€MEHTOB maanepa. CBApHBAEMOCTH IL10Xad, Xopowo obpaGarni-
paerca peaaamem [1].

Cnnae 119 coxpaunser paborocnocofnocrs go Goaee Bricokux, yem [I16, temneparyp
(¢t = 250 °C) nm uMeeT HECKOIBKO GOJIEE BHICOKHE MO CPABHEHMIO C HUM XAPAKTEPHCTHKA
o,/ p. Mcnomsayerca nig marorosnenns ofmaBKe A 3AKJIENOK.

Cnnas AK4-11 — xaponpounsii kopounsii (¢ 1o 350 °C), ucnonsayercs aas waro-
TOBJIEHMS MOHOJMTHEIX NAHENEH CBEPX3BYKOBEX CAMOICTOB.

Cnnas AKG6 — KOBOYUHMN aMIOMMHHEBHH, NPUMEHAETCS 1158 U3TOTOBJAEHMS ropaye-
ITAMIOBAHHEIX ¥ KOBAHKIX NETANEH, KPOHIITEHHOB CAOKHOA (DOPMBI, PHIYATOB KAYATOK,
MOHOJIMTHHIX TNAHE/EH N03BYKOBBIX CAMOJIETOB,

B95 — suicokonpoussi crias cucremsl Al — Zn — Mg — Cu, npumensemMblii a1a
ofmMBOK M JeTaseil cutosoro Habopa mnaHepa (HOACOB JOHXEpoHOoB). CRapuBaeMOCTh
nnoxas.

Cnnasst AMn, AMr2 u AMr6 cucrem Al — Mn 1 Al — Mg oTaius0 CBAPABAIOTCH M
NPHMEHSIOTCS [7151 M3TOTOB/IEHMS eMKocTell, TonanpaeX Bakos # TpyGonposoaos,

Crnasst B63, 1811, 1911 u AMrS npuMeHsSIOTCH A/ H3TOTOBJIEHHS 3AKJIENOK.

CreyeHHBIE ATIOMHUHUEBBIE CIIAB, TIOMYYAEMBIE METONAMH MOPOMIKOBOM METALTY -
[HH, MO3BOJISIOT ACTANSM M3 3THX cmaasoB pabotats go f = 500 °C. Ot criass
XOpOIIO CBAPHBAKTCA M 00pabaTHBAIOTCA PE3AHMEM, Y HNX BHICOKAS KOPPOIHOHHAS
cToltkocTe [1].

JuTelHHE aNOMUHEHAECBH e cnaas b Ald, AJl9 — KoHCTPYKIHMOH-
HEIC CIUIABhL IS OTVIMBKH JETatel CIoXHOH KOH(Mrypannd, paboTarmux npyd TeMiepa-
Type ao 200 °C. |

AJL5, AJI19 — XaponpouHbIe CIUTABH VIS JMTHIX AeTajeH, paboTalonmx mp| TeMme-
parypax mo 250 i 300 *C.

BAJIS, BAJI10 — BHICOKONPOYHEBIE CILIABE JUIS JTHThS BHICOKOHATPY KEHHLIX IETANICH,
paSoTarommx npu Temuepatypax ao 200 u 250 °C.

Cnaass Al — Li o61anaror MeHbIIEN NIOTHOCTHK, OOIbIIMME JHAYECHHSMH 0,/p K
E/p, xopomieit cBAPMBAEMOCTEIO, UTO, KAK MOKAIBBACT OMBIT NPHMCHEHUS 3THX CIUIABOB
B CBAPHBIX KOHCTpyKumax (mampmmep, drosemspk camoneta Mul-29), nemaer mx Beckma
NEPCIEKTABHHIMI B ABHACTPOCHAN.

1.6.2. Marsu1essie cTuiassl B 1,5 pasa nerue anmOMHHHEBBIX, OTIHUHO ofpabarsBaior-
Sl PE3AHMEM, MOTYT CBAPMBATHCH, MMEIOT XOpommMe JNuTeiiHbie kauecrsa, HegoctaTku:
Majasi KOpPPO3SHOHHAS CTOMKOCTh, HEJOCTATOMHAS IUIACTHUHOCTh NPH HOPMAJLHON

- TEMmepaType, HM3Kad TEMIEpaTypa IiasieHns (N0KApOONacHOCTE).

MAZ-]. NPUMEHAETCH T8 H3roTOBJIEHHY KOBAHHX H IITAMIIOBAHHBIX gETaJ'[Eﬁ CI0X-
Ho# thopmal, paGoraiomux opu remnepatype g0 150 °C (KpHIOKH JHOKOB).

MAS npuMensieTcs U1 MBTOTOBJEHHS JTUCTOBRIX ODIIMBOK S7EPOHOB, py/iei, 3aKphul-
KOB | 1p.

BM65-1 npumensiercs j/is HATPYXKEHHBIX AETANEH CHCTEM VIPABNEHHS, IITAMMOBAH-
Hbx GapaGanos KOJEC, KPOHIITEHHOB, KAYAI0K.

MJI5 — muTeiiHLil CONAB IS M3rOTOBIEHAS 6apabaHOB KOJeC, UITYPBATOB, Memated,
KapKacoB KpeceJ.

1.6.3, TuraHoBLle criasbl 06/1a7aK0T BEICOKOW YAENBHOM MPOYHOCTHIO, JKAPOIpou-
HOCTBID, XOPOIIEH KOPPOSHOHHOM CTOMKOCTEK) (MOBCPXHOCTHAS OKMCHAS ILTEHKA YCTOM-
upBa 10 ¢ = 550 °C). OHu NpUMEHAIOTCA 119 HATOTOB/ICHHS CBAPHEIX Y3JI0B M LOITAMOO-
BAHHKIX JcTanci, paborarommx npu ¢ = 300...500 °C, ofmusox (OT4-1, BTS, BT20),
CHJIOBLIX gerajiedl kapkaca nnauepa, aeranei maccd (BT22), tar, kauanok. Cnnasm
0T4, BTS5, BT20 — ceapusacmuic. OHM npUMEHAIOTCA TNPCHMYIIECTBEHHO B BHAE
mucros. Crnnasm BTS, BTG, BT16 — nosbimnedHoi NPOUHOCTH, MCMOAL3YIOTCH A7S
ofsemHolt mramnoskn. Crnasw BTSJ, BT6JI, BT20JI — mureiiunie.
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Marepuanos o fp or paryper T (8 x) (KkpH- B JETANMX 0T Wdcid  IHKIOon
Bhie J...6) ¥ TeMnepatypsi or yicaa M (kpusas 7) HArpYIKeHus

TuTaHoBHE CNAABE MMEOT 3HA4eHAE E, B 1B pa3a MeHLINEE, YeM Y CTAMH, | TaM,
TAe BaXHEe TpebOBaHKME XKECTKOCTH, OHM YCTYHAKT JETHPOBAHHEM CTAIIAM,

1.6.4. Cramm — cnnael kenesa ¢ yraepogoM. JInd M3roToBAeHHs MATOHATDYAKEHHBIX
AeTaneil Kapkaca M BHYTPEHHEro o0OpYIOBAHMSA NPHMEHSAETCS YIJIEPOAMCTAS CTAMTh Md-
pok 20, 45,

Cramm 30XT'CA u JOXI'CHA otHOCATCS K A€rdpoBaHHbLM, M3 HMX M3rOTaBIMBaoTCs
OTBETCTBEHHEIE CEAPHBIC Y3JIB, XOMOXHO- H TOPIUEIITAMIOBAHAKE NETANH, IITAHTOYTH,
JIDHXEPOHBI, Kayaaky, peyary, xpowmmreinsl, nerana maccr, Cramp 30XICA ncnoaway-
eTCH TAKXKE IS MaroTopaenns Gonros m saknenok. Crame 30XTCHA ouens uyscTBA-
TEAbHA K KOHLEHTPATOPAM HAIDIKECHHMH.

Crane 12X18H10T — xpoMOHHKeNERAs, 1 CBAPHBIX M INTAMOOBAHHBIX Oeraneil ua
JIACTA, MAET HA WaroToBneHne ofmuBKku. CBAPHBACTCS BCEMM BHIAME CBAPKA,

Crama BHC-2 u CH-2 — BHCOKONPOUHBIE KOPPOIMOHHO-CTORKNAE, /15 CBAPHBIX YA/I0B
¥ IMTAMNOBAHELX AeTanedl w3 aucra, paboTaromux npu Temmneparype a0 400 °C.

Crane CH-4 — kOpposmOHHO-CTOHKAS, 18 W3TOTOBJAEHMS DJIEMEHTOB COTOBHIX
naHeaeH M3 TOHKMX JIUCTOB, JIEHTH H (DOJbIH, XOPOIO CBAPHBAETCS, INTAMMYETCA H
nagercs.

Crane BHC-5 — snicokonpouHas KOppO3SHOHHO-CTOMKAR, LIS CHAOBHIX MCXAHMYCCKH
obpafaTriBaeMBiX aeraiell (IOHKEPOHOB, WNAHIOYTOB, MOAMOTOpHEX pam). Crans
MIACTHYHA, XOPOWO cBAPHBAETCH M 001a1aeT BEICOKOH YAapHOll BY3KOCTEHIO.

Craae A1T — obnagaetr BHICOKOH XAPONMPOYHOCTBE), WAET HA MATOTOBJEHWE
obmuBKNA.

Crane 35XI'CA — nwreiinas, A9 M3rOTORJIEHHMS LINAHIOYTOB, KPOHIITEHHOB, BHJIOK.

B 7a6n. 1.2 npuseseHs MeXaHWYECKME XAPAKTEPUCTHKA KOHCTPYKUMOHHBIX MATEPHA-
o8 npu ¢ = 15 °C. Oguako ¢ HEKOTOpOi TeMOepaTyps HAYHHACTCH WHTEHCHBHOC
CHIXXEHNE MEXAHWYECKHX XapaKTEPUCTHK, B TOM uncne o, (puc. 1.11) u E, tpeGyio-
mee IS KOMMECHCALMM YBEJIMUEHUS MACChI WM nepexofa Ha Gonee TepMocToMKHEe
MATEPHAIEL

3nad, uTO TEeMme aTYPA MpPH a3POIMHAMHYECKOM HATPERE H3MERAETCH Mo (opmye
T'=Tyu( +0,18 M") ", rae A — BHCOTA MOJETA, MOXHO HAHCCTH HA TOT K¢ rpadmk
{cm. puc. 1.11) sapmcumocts T = /(M) (kpusas 7) u BHsBUTH paGoume obnactw /...1V
JUISL pasnMYHBIX MATEPHAJIOB B 3ABMCHMOCTA OT CKOPOCTH moseTa (umcaa M).

*
T— TEMITEPATYPA B KEJABBMHAX.
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Ha puc. L.11: 1, 2 — amoMunnessie criaser B95 u /I16; § — turanoswifi cias BT6; 4 — neruposansas
crans 30XT'CA; 5 — kopposuonno-croiikas crans BHC-2, 6 — xaponpounas craib; 061acTH npuMenenms:
T — amoMUBEHEBBIX CIUIABO8; /] — NErMPOBAHELIX CTANEH ¥ THTAHOBBIX CILIAROB;] 1] — KOPPOIHOHHO-CTOMKIAX
crazed; IV — xaponpounsix ¢inases, sgnouas Ni u Co.

Ha puc. 1.12 moka3aHO CHWKEHWE MPOYHOCTH NMPH MOBTOPHKIX HATPY3Kax (COMPOTHB-
JIEHWsl YCTANOCTH) [Jts Pasnuuebix mMarepuanos (! — cnnas [116; 2 — craas JOXTCA,
o, = 1200 MIla; 3 — crias B9S; 4 — cramn 30XI'CA, o, = 1800 MTla), a Takxe
BAMSIHEE KORUEHTpaTopa Hanpskermid (5 — mna cram 30XT'CA ¢ o, = 1800 MITa). Ina
TOBLIUECHUS CONPOTHBACHAS YCTAAOCTH B OTBETCTBCHHBIX IIEMEHTAX KOHCTPYKIMH
TMPUXOINTCSH }‘MCHBUJEI.TB HCﬁCTHyKJmHE B HHX HANPSKCHHASA, XOTHd 3TO H CBH33HO C
YBEAMYCHMEM WX MAcchi, B HEASX TOBBIICHWS CONPOTHBACHMS YCTAJOCTH WIMPOKO
TMPHMEHSIOTCH PasTHYHBIC BHIOB TOBEPXHOCTHOTO YOPOUHCHHS (Hﬁ.KJ‘[E!‘l, Sal0ATHRIC
TIOKPBITHSA) .

1.6.5. KomnozuuuoHHbie Matepdaisl (KM) — 370 KOHCTPYKIHOHHEIE MaTEPHAL,
COCTOSIIAC M3 MATPHLBL (OCHOBEI) C PACOPENEACHHKIM B HEH APMHUPYIONIMM MaTepPHANIOM.
B kauecTse apMupyIOmMero MaTepHala MOTYT HPHMEHATLCS BOJIOKHA CTEKJa, yriaepona,
Gopa, OpraHAuecKHe BOAOKHA. B KauecTse MeTammuueckoi ocHosm ans KM, paGoraio-
umx npa ¢ ao 250...300 °C, npaMeHSK0TCH ATIOMHHHEBLIE H MATHHCBLIE CraBhbi, TPH
Gosee Buicokmnx Temmeparypax (450...500 °C) — turanosse criasw, npu eme Gostee
BBICOKMX — HUKE/IEBHE crviasel, B kauecrse ochopst B KM OIMpOKO MpHMEHSIOTCS CMOJTEL,
B HACTHOCTHM, STIOKCHIHAS CMOJA,

KoMmoauiuorHbe MaTepraIs 00afaloT IMMPOKHM MANA30HOM CBOHCTS, MPeBOCXOs
MO YAEABHON MPOUHOCTH, JKECTKOCTH M CONPOTHB/IEHHWIO YCTANOCTH PACCMOTPEHHBIC BEIIIE
matepuansl (cM. Taba. 1.2). D10 no3soAAET CHHIATH MACCY KOHCTPYKLMH caMOIETa Ha
20...30 %. KM uMeior HUSKYIO UYBCTBHTENBHOCTh K KOHLEHTPATOPaM HAMPSKEHHI,
XOPOUIYI) KOPPO3HOHHYKO CTOMKOCTh, PajMONpo3pauHocTs W Ap. Bee aro mpuseno k ToMy,
uto u3 KM cranu usroTaBavBaTh OOLIMBKY KphiJId, ONEPEHHS, pyJedl W INEPOHOB,
NPeAKPLUIKOB, PaAHONpOo3pauHsie o0TEKATEeNH, TPEXCJAOHHEIE NAHETH, NEPeropPofkH B
CANIOHAX, KATOTHI, CTBOPKH uacch, obrexkaTtenn m ap. 3apybexuuMa dmpmamMy npeinpu-
HHMAKOTCH TOMBITKH paspaoTku camoseros uenukom u3 KM (cm. noappasn. 1.13.2).
Opmako KM ofnanaior 1 psnoM HEIOCTATKOB: HECTAGMIbHOCTHIO 3HAYEHMI XapaKTepHc-
THK ¥ AHW3OTPONMEH CBOWCTB, MAJOH MPOYHOCTHE) MEKCAOEBOTO CABMrA, CAOMXKHOCTHIO
BARCAKHA.

Croiicrea KM MOXHO CHHTE3HPOBATh, M3MEHHAS THNE MATPHILE M APMHPYIOMHX
BOJIOKOH, MX OOBEMHOC COOTHOMICHWE, UMCIO CJIOEB, OPHEHTALMIO APMHPOBAHMS OTHOCH-
TEJAbHO ACHCTBYIOOIMX HArPY30K, CMEIIMBASI PA3JIMUYHBIC THIMH BOJAOKOH, H JIp.

[Mpu ananuse mareprana KOHCTPYKIHHA HANO YUMTHIBATH, UTQ:

A0 aneMeHtos, paGoTalOINX HA pacTskeHue, Hambonee uenecoolpaaHsl CTEKISHHEE
WM OPraHAvuecKHWe BOJAOKHA (OEPBHIC €I M JELIEBJAE, 4 BTOPHIE MMEIOT MEHBIIYIO
TIIOTHOCTH) §

Ha cxkarue Gomee BHICOKOH NMPOYHOCTLI0 061a1a50T BOPONAACTHKH, OHH Xe M YIVIEn-
nacTHkH obaanaoT GONBIICH KECTKOCTHIO;

HAWBOMBIIAE MPOYHOCTh M KECTKOCTh NPH CABHTE AOCTHIAIOTCS HATIPABICHAEM
APMHPOBAHNS BOJOKOH +45°;

HAMOOTBIIAE YJAPHAS TIPOUHOCTh, BAIKOCTh M TPELIMHOCTOMKOCTh — Y OPraHOILIACTH-
KOB (Haunbonee XpyNmKEW — YIICIUTACTHKM) ;

naubonee TEPMOCTOHKUMY SBAAIOTCA YTOJIbHEE BOJOKHA ¥ Goposonokna (1= S500...
..900 °C);

Gonee serkme koncrpykuni u3 KM moryr okasathes Gonee BEITOTHBEIMA IAXKE TIPH
Gomburoit croumocTn camux KM, Tak kak, CHWKAad Maccy IAHEpa, OHHM TNO3BOJSIOT
CHM3UTh DACcXOl TOMNJIMBA, YBEJAHYMTH LCACBYIO HATPY3KY HJAH AAJBHOCTH TOJETA.
[Tocneanee BegeT K yBeaHucHHIO 5(hCKTHBHOCTH CAMONETa.

31



§ 1.7, CHJibl, IENCTBYHIUUE HA CAMOJIET
B NOJIETE. TIEPETPY3KW

B mpouecce SKCIUIyaTalud CaMoJeT, €ro arperaThi M OTAENbHBIC YacTH
NOABEPraloTCs BO3AEHCTBHIO Pa3HO0OPasHEX HArpy3oK. [1pH 3TOM A/1sl ODHAX arperaros
M uacTedt caMonera HaubOMEe ONACHHIMH MOTYT OKa3aThCd CHJIRI, JEUCTBYIOMIHE B TIONETE,
AA% APYrHX — npu Bazere n nocagke, Pafota arperaToB camoneTa IOA HATPYSKOH,
ONMPEAEAIOMAS BO MHOTOM KOHCTPYKUMIO STHX ArPEraTtos, SBJISETCH NMPEIAMETOM AETATb~
HONO pPACCMOTPEHMS HOCACAYIOWAX INAB, 31eCh XE OCHOBHOC BHUMAHUE YIOEISETCH
OTNpeAeeHHnIO HATPY30K.

Harpysku, aekcTByiomme Ha camMOAET, Pa3ANYAIOTCS:

N0 XApakTepy BO3AEHCTBHS (CTATHUECKME — HE M3MEHAIOMMECH B TEUCHHE ANMTEIb-
HOTO TIEPHOA BPEMEHH M JHHAMHYECKHE — ﬁmcrpa M3MEHAOIINAEC) ;

No pacnpefeieHnio (COCPEAOTOUEHHBIE, PACTIPECICHHEIC N0 UTHHE, NOBEPXHOCTH 1
06beMy KOHCTPYKLIHH) ;

Mo BEIMYHAHE M HANPABJICHHIO,

Yno6uo Bee cuitsl, AelCTRYIOIME HA CAMOJET, PASHEsINTh HA JBE KATEODHH: CHJIBI,
CBA3AHHBIC C MACCOM CAMOIETA B €r0 YACTEH, — MACCOBBIC CHUTH M CHJIBI, HE CBA3AHHBIE
C MAccoii, MOJIyYMBIOAE HA3BAHHE TOBEPXHOCTHHIX.

Maccospie cunbl — 3TO CANA TSKECTH Mg W WHEPUMOHHBIE CWIBL Mj, W Mj,, Onpene-
nseMble HOPMAMBHEIM j, W TAHTCHUMATBHHM j, YCKOpEHHAMH, MaccoBbie CHIH 1po-
NOPIMOHANIBHEL MACCE W PACTIPEAE/IEHEL TI0 BCEMY 00BEMY KOHCTDYKIIUH.

K nosepxnocmHeim cunam OTHOCATC AZpoamHaMuueckue cuael X, ¥ u Z, Tara
Asdraresein P, CAbl PEAKIEKM 3eMaM R, CWJIbl B3aUMOJEHCTBHS HacTed camonera R;.

Ha puc. 1,13 nokasansl Bce 3TH CHTH B CKOPOCTHOM cucTeme koopmumar O0X, Y 2,
koraa ocs QY 1V, a OX,|V (V — Bextop ckopocTn).

3ameHuM MOBEPXHOCTHHIE CHJIB MX PaBHORNEHCTBYIOWEH Ry 4 MACCOBRIE CHITHL —

ux papHojeiicTylomei R, . Tak Kak yuTeHBl BCE CHJIM, ACUCTBYIOIIME HA CAMOJET, B
TOM YMCIE M MHEPUMOHHEE, TO B COOTBETCTBMM C NpHHUMNOM a'Anambepa mon meficTsm-
€M ITHX CHJI CAMOJIET HAXOAMTCS B PABHOBECHH, M PABHOAEHCTBYIOIAN MOBEPXHOCTHEIX
CHJI PABHA PABHOACHCTBYIOLIEH MACCOBBEIX CHLUT!

R e (L.7)

D10 crpasen;MBO M AAs MOBOTo i-ro arperaTa caMoneTa: fmaf = -Ii_m.
1.7.1, Monsatue neperpy3kd. Ouennsas HATPY3KH, NEACTBYIONME HA CAMOJET, €TI0
arperartsl ¥ vacTd, yaoOHee creneHb Mx
HATPYXEHHOCTHA XaPaKTEPH30BaTh Oe3-
Pa3MEPHON BEIMMHHON NEPETPYIKA 7,
NOHMMAS TIOA NEPEerpysKoi OTHOMIEHME
PaBHOAEHCTBYIOMEN BCEX MOBEPXHOC-

THEIX CHT R .. K BECy camoneta G:

fopusonmant
Geosd SN now /

fn

G (1.8)

Puc. 1.13. Cuapl, neHCTBYIOIMHE HA CAMOJET B
KPMBOJIMHEAHOM TIONETE B BEPTHKAIBHOK TI0C-
nenema KOCTH
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B monere i = (R, + P)/G, npn nocanke (sanere) n = (Ea + P+ R_w)/G, rae R_a —
paBHOREACTRYIOWAS a3popMHaMuueckux cun X, Y, Z. Tleperpyaxa A1 — memwumea
BEKTOPHAY, M CC HAIPABJIOHUC B oﬁmeu CAyudac HE COBMAAET C OCHMH CKUPQCT’HDI"’[
cacremul  koopauHart. [TosToMy OBEIVHO MOMBSYIOTCS MPOEKIMAMA TIEPErPYSKH HA ITH
OCH — iy Hy, M, TAE

T e pr‘Rnnn_ 3 npanDB‘ A 1-[[;"""r"nm;_
% e g ’ E— (1.9)

P 2 2
m=gn, +n, +n, ,
M HASHIBAKTCH OHM COOTBETCTBCHHO TAHIEHIMAJABHOH (MPONOIBLHONM), HOPMANBLHOH H
Gokopoit neperpyakamu, Ipoexunn R wa ock 0X,, OY,, n OZ, ofosHaycHn 3aecs
kak ITpxR, .., TIpyR ., TIpzR, i n — No/HAs MEPErpy3ka B LUEHTPE MACC CAMOTETA,

BuipaxxeHus s ONpefenenns neperpy3ok npu ABMXKEHHM CAMOJETA B BEPTHKAIbHOM
TIOCKOCTH TOJYYHM W3 YpasHeHuil nsuxenus camonera (cm. puc. 1.13), xoropuie s

CKOPOCTHOH CHCTEME KOODAMHAT 3aTMMCHBAIOTCH B BHAE
Pcos(e + @) - X = Gsin® + mj; j, =dV/dt; (1.10y
Y + Psin(a + @ = Geos® + mj,; j, = V2/R,

e R — pamuyc KPHBH3HBI TDAEKTOPHH ABMXeHMs camonera (npuw M > 6..7 mano
YUHTHBATh HEHTPOOEXHYI CHIY M3-3a kKpuewamst 3eman mV-/(R, + H); snecs R, —
paguyc 3eEMHOrO mapa).

Pasgenus ofie uacti B supaxennsx (1.10) va G, nonyumm

Ry = SCOS(EL X cirin ¥ L i‘:;
i § o (L1D
- YaPaimlmegd . g L ¥
G g R
[Ipn MaIbIX YEAAX & W (@ COCTABASIONME NEPETPY3KH 10 OCAM My, Ny, M, NPAMYT BUL
Y P=X Z
n, = E; My = % iong = 5" (1.12)

Beipaxenns (1.11) 1 (1.12) nossonsior onpeneists 3HAYCHAS NEPEIPYIOK M, Ny,
ﬂ.z :mﬁo ‘IB]JEEI H3BECTHHIE CHJIBI, }JEF!CTB)I!O]]IHE HAa camoJer, .le[ﬁl‘,l yepea I'[il'paMeTplﬂ
asuxenus ¥V, R u 0, eperpyska n, onpeaeaser BEIMUMHY YCKOPEHHS 110 TPAEKTOPHH
J; M HE MOXET NpEBOCXOAMTH 3HaueHun THrOBOOPYKEHHOCTH Camonera P/G, Tak Kak
n,= [(P— X)/G] < (P/G) (y coBpeMeHHLIX MAHEBPEHHLIX CAMOTETOB MAKCHMATLHEIC
aHauenns P/G = 1,2...1,4). Tleperpyaka n, Moxer GHTH i OTPHIATEILHOIM, HANpAMED,
MpH APOCCETNPOBAHMA JBATATENEH N muycxe Topmoankix murkos. [eperpyska rn,
OMPEIENSET MAHEBPCHHKIE BOBMOXHOCTH CAMOZICTA — BENHUMHY HOPMATLHOTO YCKOPCHH:
1P MICKPHBIEHHH TDPAEKTOPHM €ro JBIAKEHMs j, = V2/R B mockocTn X,0Y, (u, gax
6yleT noKasaHo HHXKE, B [UIOCKOCTH X,0Z). B axcruryaraupy M, MOXET IOCTHTATh
3HAYEHWH, HA NOPSAOK GoMBIMNX, M n,. ITleperpyska n, OmpencigcT BeqHUHHY
YCKOPEHHSA [PH MCKPUBJICHAH TPACKTOPHH mamxcnnn caMoieTa B IIOCKocTH Y,0Z, u
anbo soofme paeHa Hymo npu Z =0, anbo npH NOAETE €O CKOABKEHUEM (z >0
n.>0.

2 3ak. 1148
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Tl aBMALMOHHBIX KOHCTPYKUMI B GOMBIIMECTBE CTYUA€R MX MPOUHOCTh H KECTKOCTh
ONPEAESIOTCH BEJMUHHON TMOXLEMHON CHIbl Y = n,G WM Npd ONpPeIe/ICHHOM 3HAUEHUH
& — BOTHUHHOH Ty HMEIOMIEH M3 BCEX COCTaBISIONMX NEPErpysoK hanboinuiee 3raue-
uue, [Toaromy wacto, roBops O Neperpyske, NOAPA3yMEBAIOT MEPEerpysKy My, WHOEKC vy
npH 9TOM MPOCTO OINMYCKAOT.

1.7.2. Cpa3b neperpysok ¢ YCKOPEHWAMHM MOXHO BBISIBUTh, PA3/Ie/IMB UHCIATCAL W
anaMenarens seipaxenus (1.8) ma maccy camonera m:

/ m - ;’_
G/m g

Orciona neperpyaka Moxer OHTh ONPEeJeHa KaK OTHOLICHNE YCKODEHM S, BHISRAHHOMD

paBHOAEHCTBYIOMEN MOBEPXHOCTHRIX CHJI, K YCKOPCHAIO CHJIBI THXKCCTH £.

M3 ypapuenmit (1.11) cneayer chash COCTABNSIOWIAX TIEPErPYaOK 7, ¥ My € TAHNEHIN-
anbHBIM J, ¥ HOPMATBHBIM J,, YCKOPEHHAMA:

o Ruon

, g .
n, = 8in@ + = , j. =g(n_ - sin@),
* gei s = (1.13)
ny =cos@ + %" v Jy = gy~ cosf),

§1.8. MIEPEINPY3KH B PASJIMYHBLIX YCIOBULEX MOJETA

1.8.1. YCTaAHOBHBIIHACH NPAMOJIHHERHBIA M0JET B FOPU3OHTAILHON 1I0C-

KOCTH MOXKHO PAccMOTPETh, MCnonbays puc. 1,14, a, rie moxasausl cuabl, ACHCTBYHOILHE

HA cAMOnET B 9ToM eiyudae. Ma yciomii ycranosuswicrocs nosera ¢ ¥ = const nomyumnm:

P = X; ropusoHTaneHoro noxera: ¥ = G; npamoaureiHoro noaera: Z = 0, Torpa us
ypasrennit (1.12) monyunm

P-X

R ™ = = {J; nyzﬁzl, Z =0,

1.8.2. KpuBOJMHEAHBIA MOAET B BEPTHKAABHON NIOCKOCTH MOKasam Ha puc. 1.13.

3xeck npHBeAeHH CHIHL, AeHcTBYomue Ha camonet. Ms ypasuennit (1.10) npn manmix
3HAYECHUAX ¢ H (@ TOTYUHM

P-X= GsinB +m£; nx=sin6+lﬂ;
5 s FauR (1.14)
Y=chse+mv 3 n=cosﬁ+L.
R ¥ gR

Quernano, B HIDKHEA TOuke Tpaektopuu npu 6 =0 noayumm MakcCMMansHoOE nng
maHHeXx ¥V u R 3HavYenwme me-
perpyaku

v2
y - EE = Rymax-

Puc. 1.14, Cuipl fieficTsyiomme Ha caMoner:
4 — B TIOPUM3OHTANBHOM YCTAHORMBIIEMCA
noaere; 6—Ha BUAPAKE
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1.8.3. KpHBOJHHEHHBLIA NOJET B NOPHIOHTAILHON NNOCKOCTH (HA NpPHUMEPE caMonera
¢ OOBIMHEM KPHUIOM) JAOCTHTAETCA 34 CueT KpeHa (yroa y va puc. 1.14, ) u noryuaemo-
10 HPH 9TOM HMCKPUBJIEHMS TPAGKTOPHM JBMKEHHS — 3a CUET TOPU3OHTAILHON COCTABISA-
omei Ysiny mogsemuoi cuns Y. [1pn npasaasHoM Brpaxe Ges ckonsxenns (Z = 0),
Be3 cnmxenns (H = const) U C MOCTOAHHOM CKOPOCTRIO (P = X) MEPErpysku n, w n,
Gyayr pasabt mymo. M3 yciosna Yeosy = Guny, = Y/ G noayuam

ny, = L/cosy. (1.15)

LlenTpobexnas cnaa va supaxe mV2/R (R = Ry, — PAqMyc BAPAXa) ypaBHOBCIIMRACT-
ol COCTABAAIOIICH TOABLEMHOA cuaml Ysiny, Toraa, Beipaxas sin y uepes cos y u
NEPErpyaKy n, [cM. ypaBHCHHC (1.15)], moxHO mOMYYHTH

Ry V2/(gynl -1 ). i)

Oueswano, uem Gompie Neperpy3xa s, HA BUPAXe, TeM MeHbie mpy V = const anave-
HAE R, ¥ TEM BHINE 3HAYEHNE YITIOBOH CKOPOCTH passopora ® = V/R_ . 1.e. Bhime
XAPAKTEPUCTHKH MAHEBPEHHOCTA camosera. OIBAaKo C YBEAHUCHUEM R, BOSPACTAET MAcca
KOHCTDYKILHM,

1.8.4. MakcHMalkHbIE 3HAYEHUS NEpPerpy3oK Ny, pay B HANDABICHHM OCH Y, TEOPETH-
YECKM OMPENETAIOTCS 3HAUEHHEM Yo 0

2
Yo PVoax 1
ymax _G yamax —3— _G/S

(L.17)

- B
Pga Mmax 1 . 1
= CyamuT = = F¢yamaxr Hy Vipaxs F)r

me p = G/S — yne/pHAs HATPY3KA Ha KPhLIO; €y g max — MAKCHMAJBHOC 3HAUCHHE
k03ahpHUHEHTA NOTLEMHON CHIIBL.

Anamus sepaxenns (1.17) mokassiBaer, 4TO 3HAYCHHS My g max PO3PACTAIOT C YMEHb-
mWEeHUeM 3navcHuit / H.D H pOCTOM 3HaucHnit Vo .

Tipn p = 300 xaH/M%, ¢y 4 gy =1 1 M = 1 Benwumna ny, o, MOXer gocTurayTs 23
[17]. B peanbHBIX YCHOBHSX TAKOH BENWUHHB NOCTATHYTh HE YIACTCA, TAK KAK TEPEXon
HA €y 4 gy MPOMCXOIMT HE MIHOBEHHO, A 33 BPEMs NEPEXONd CKOPOCTh TIOETA YCAEBAET
noraauTees. OQuesuano, yem GHICTPEE CAMOJICT MEPEXOAAT HA Cy o max» TEM Gosbmee
SHAYEHHE TIEPErpyY3KH MOXKET ObiTh JOCTUTHYTO. 3HAUMT, 7/ MAHEBPEHHBIX CAMOJIETOR
HAN0 TIOHMXKATH CTENEHb TPOACABHOM CTATHYECKOH YCTOHUMBOCTH, HMHCPIMOHHOCTH
(pa3HOC Macc OTHOCHTEABHO OCH Z;), NOBHINATH IGKDPEKTHBHOCTH pYJEN BHICOTHI,
LEMbHONIOBOPOTHOTO TOPH3oHTANLHOTO onepenns (LITITO) (yBenmunBaTe MX MUomAaas,
YIJIB B CKOPOCTh OTKJIOHCHHS).

MakcuMaabHEIe 3HAYCHHS TEPErpy3oK OrPaHHMYEHB TAKkKe (H3MOIOTHUSCKMME
BOMOXKHOCTAMH JeTunKa, CoocofHOCTD ue/0BeKa NepeHoCcATh YCKOpeHns (Meperpy3xn)
onpejesserca B OCHOBHOM BEJHYMHOH M HATIPABJICHWUEM MEPErpy3kKH, MPOJOIKMTEIb-
HOCTBIO M YACTOTOM ce JeidcTBHs, cocTosHiem opraduama. Ha puc. 1.15 (17] nokasaum

9+
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@
oot or 449 198 5e

Puc, 1.15, Yposiu neperpysek, nepe- Puc. 1.16. ITeperpysku =
HOCHMBIX JIETUMKOM, B 3ABMCMMOCTH  TOUKAX, HE COBNANAKIMMK C
OT BANPABAEHMS WX JeHCTBMs W ueHTtpoM macc (LIM) camo-
HPOARIKHTEALHOCTI Jera

Neperpysku, KOTOPHE B COCTOSIHUM NMEPEHOCATE YENOBCK B TCUCHUC BpeMenu T. IToBm-
CHTb BHIHOCJAHMBOCTb JIETUMKA MOXHO, H3MEHAd €I0 noioXkeHue B kabmHe camonera,
IpUMEHsSL NpoTHBoneperpy3ounsie kKoctiome ([1TTK). HanGobimie meperpyskH yesoBex
MOMKET TIEDEHOCHTH B HAMPARJEHHM CHWHA — TPYAb, MOITOMY YXE €CTh MPAMCPH, KOIma
KPEcsI0 JICTUMKA MOXET OBITh OTKJIOHEHO OT Bepruramm ao 30°, urtobsl cozmars Goee
BHTOAIHOE, C TOYKH 3PCHHS BOCTIPMHATHS NEPErpY3KH, TONOXKEHHE.

[orsTre neperpysku snepssie 6uto Bsenero B.I1. Berunukuuey B 1918 1., 1M xe
oHA ORUIA BUCPBEIC M 3AMCPCHA C TOMONIBI) MPYXXKHAHHEIX BecoB. Celuac mns Tex xe
uesICH PUMEHSOTCS AKCEIEPOMETPHL

1.8.5. Ileperpy3gu Macc, He JeXalmHX B LEHTPE Macc, MOXHO PaccMOTPETH Ha
NPAMEPE BPAIICHHS CAMOJICTa OTHOCHTENLHO HEHTPA MAcC C YIVIOBOM CKOPOCTBIO w, A
YCKOPEHHEM €,. B 3TOM cnyuae JuHeliHEE YCKOPEHHS, 4 CICIOBATE/BHO, H NEPErpy3KH
B PA3JMYHBIX TOUKAX camoseTa Gyayr pasmuuebima. Tak, B Touke A, aexameil Ha
paccrosiaum X or uentpa mace (IIM) camonera (puc. 1.16), k meperpyskam n,, u )
B LIM poGapares neperpyskn An, w Any M3-33 BOSHMKIIMX TAM YCKOPEHHWIH OTHOCHTEIb-
HOIO JABHKEHHAS Aj), nAj:

Any =£AL ley An, = 1Ajy/g
2 .
Aj, = VT = wi'x; Ajy = g,X;

(ecmx An, u Any HATIPAR/ICHE! B TY XC CTOPOHY, YTO H 7. H My, TO 3HAK "+, ecom B

ofpaTrHy10 cTOPOHY; TO 3Hak "—"). B peayasrare meperpyska s Touke A, orcroameii oT
IIM Ha paccrosuuH x, Gyner onpeneasTscs o dopmyae
2
2. % ,
fy = fyg % 7} Ry =Ry + Tf" (.18

1.8.6. TypOynenTHOCT: arMoctepsl. BonraHounsie neperpyskd. PaccmaTpusasmmecs
BHIOIE MEPErPY3KA MPH MAHEBPE 3afAI0TCH JETUMKOM M IMOTOMY HMEIOT CYOBEKTHBHEIN
xapaxtep, OQHAKO B MOJETE MOTYT ROZHMKAThH HAUMTETHNE MEPETPY3KH, OOBEKTHBHON
NPUYHMHON TOABIEHHS KOTOPHIX HBAHIOTCH TOPH3OHTAJIBHBIC W BEPTHKAJLHBIE TIOPHIBEI
(nepeMernenns) Mace BO3AyXxa. MHTEHCHBHOCTh TAKHX NOPHBOE W MOXET AOCTHIaTh
15...20 m/c (8 rpososom chporTe 1o 50 M/c). Boagymasie MOpsBE MOryT GHTh OXMHOY-
HBIMA M [HKJIAYECKHMI ¢ TPMMEPHO ONMBAKOBOM yactoroil. [Tpu BcTpewe © Takumm
TOPHIBAMEA CAMOJET MCHETHBAET GONTAHKY M, BCICACTBHE 3TOT0, SHAUHTEIBHBIE HEpe-
TPY3KH Mgy, KOTOPHE HASLBAIOTCA GONTAHOMHHME, H HATPYSKH, KOTOPHE MOTYT OKa-

36



Puc. 1.17. Hamenenue yria aTaky ops rnosere s
HECTIOKOMIIOM BOJMIYXE DM BEPTHKATBHOM MOpPhI-
BE BOAXYXA CO CKOPOCThIO W

3ATHCH OMACHBIMHM C TOUKM 3PEHHS
npounocry. CaMONET MOXET MPH 3TOM
BRCTPO  YBEIMUHMBATE WA TCPSITH Bbi-
cory.

CKopocTh rOPU3OHTAJIBHOIO IOPEIBA
W 0BBIMHO Mana mo CPABHCHMIO CO CKOPOCTHIO NO/ICTA, TOITOMY W NCPErpyaka Mq
Mana. Bonee onacHsl BEPTHKATBHBIC TOPHIBBL, TAK KAK NPH JTOM MOTYT PE3KO W3MEHHTH-
€4 YrOJ aTAKM W BEJIMYHHA MOXBEMHON CHibl (neperpyaka). HMcnonbayem masecrnoe

BHPAKEHHE 171 DNOXBEMHOH CHIHL Y = c_.,,aSpVZIZ H Cyy = c;;a. Torga, kak 370
caenyer us puc, 1.17, nonyumm
10 BO3ACHCTBHMS MOPHIBA
2

N -G
Y"ya“OTS'G’,

MOCAE BO3ACHCTRAS TIOPHBA

2
o pV
= *

4 cya(ao + Am) 5 S+G.
3necs cy':( — rnpou3soauas xo>PdUIMERTa HOPMANbBHONH A5POAMHAMHYECKON CHIIBI
CAMOIETa N0 Yoy arakH; oy — HAYATBHEI ¥TOa aTakd; p — IVIOTHOCTE BO3ayxa (po —
¥ deMnu; py — HA BRCOTE H); Aa — npHPANICHME YIIA ATAKA 33 CUCT BEPTHKANBHOTO
NOphiBA BO3AYXAS V= CKOpPOCTE NOJIETA; §— NIOIWAane KpsLia.

Packpuie ckobkn u nopeams Ha G, noayunm

2
B « p¥e o
My = 1+ CWAG Senae

Tak kak Aa = W/V, T0

a
¢, p¥Ww (119
bl el e t
TS

Tako# MeTOl OLEHKH Ry Guin npeanoxen B.C. IsimHoBbiM.

Onnako HapacTauue BOANEHCTBMS NMOPHIBA BOSAYXA HA CAMONET NMPOMCXOMMT Yarme
BCEFO HE MTHOBEHHO (yros aTakd ¥ NOALEMHAS CHJd MIMEHSIOTCS HE CKAMKOM), H
HGHCTBHTE/IbHBIEC BHAYCHHS TICPETPY3KA My TOIydalorcs MeHbme. TlocienHee yuuThisa-
erca kodhduuuentom K < 1:

o
Subll (1.20)
o T K .
e < 5T

Kax sunao wa dopmymst (1.20, nye, = fley,, H, ¥, W, p), npuuem  semnumin ek

M p 3ABACAT OT 3HAUCHMH NAPAMETPOB Kphiia, a c;; — CIE W OT CKOPOCTH mNoneTa.
SipexTHBHAS WHINKATOPHAS CKOPOCTh BCPTHRANBHOTO mopusa W ne Gonee 20 m/c npu
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H < 10 000 m [21]. TTopuBe Bo3ayXa BH3BBAIT AeopMALMN KPhLIA, NSMEHTIONHECH
1O BPEMEHW, YCKOPCHUS W MHEPIMOHHEE CHLL B pesysiprare BIanMMONEHCTBAS YIIpyrux
M MHEpIMOHHHX CH TIOABAsIOTCH Konebarng. OcoSerno HEOTATOMPHATHEIE YCAOBHS
BOIHMKAKT TpM COBNAZICHMA YACTOT BHEHIHCH HATPYSKM C WACTOTaMu COGCYBEHHBIX
koneBannit koucrtpykumyn. Hauboasmyio onacHoCTh NMKIHUECKHE HATPY3KW BRISHIBAIOT
y TSKeABX camoneror (Gosee BEPOATHO BOSHMKHOBEHME PE3OHAHCHBIX xoaebanmit) .
Pacuersl MOKASKBAIOT, Y4TO 3HAUCHWE MEPErPy3Ky HA KOHIE KPbLTA MOXET MPCBHIIATH
CEMbB.

§ 1.9. HATPEB CAMOJIETA

TloaeT CBEPX3BYKOBOIO CAMOJIETA COMPOBOMAACTCS 3HAUMTEIBHBIM HATPEROM
ero koncTpykuuu, VCTOUHMKH HATPEBA KOHCTPYKIMA CAMOJIETA:

CHJIOBBIE YCTAHOBKH;

asponMHAMMuECKMA Harpes, Bo3aymHEGA MOTOK BOAM3H TOBEPXHOCTH 00TEKAEMOrO
TEA TOPMO3ATCS BCAEACTBME TPEHHS M CXarths, ocofEHHO CHABHO B pailoHe morpa-
HMYHOTO CJIOS, OTKYA4 TEIVIOBOM IOTOK NYTEM KOHBEKUHMH MOCTYMAET B KOHCTPYK-
1M10, BEBHBas ee Harpes. TEMIEPATYPA TOPMOXKEHWS NPH amkabaTHueckoM rponecce
MOXKET CTYKHTh NOKAZATENEM 415 ONPEETeHus TeMnepaTypsl BOMH3n obmmekn: Tyg =
=Tyl +0,18 M%), rae Ty — TeMmepaTypa BOSIyXa B KeIbEMHAX HA BhCOTE )

npsMas CONHEYHAS M OTPAXKEHHAS DATMALKS!, 3ABHCAIAS OT BBICOTH MOETA, BPEMEHH
rofa, CyToK | reorpaduueckoil mHpoTsL.

B peaymbrare HArPEBA MPOMCXOAUT HEPABHOMEPHOE PACTIPEAEICHHUE TEMOEPATYP MO
NEMEHTAM KOHCTPYKUMA (Gonee CHIBHBGE HATPER HOCKA KPbUId M3-33 TOPMOXCHHS
MOTOKA BOBAYXAa HA HOCKE Kpbuia M craforo oTBOAa Temia OT HOCKA TOHKHMMM E€r0
CTCHKAMM, MEHEe CHJIBHEIL HATPEB — B MECTax moAkperuterms o6MMBKYM N3-3a OTBOAA
Tenna moAkpemsnomuM HaBopom). Bee 5TO BEISHBACT TOSBNCHME TEMIEPATYDHBIX
HANPSKEHKNH ¥ MOXET NPUBECTA K MOTEPE YCTOMUMBOCTH HMEMCHTAME KOHCTPYKIHN
(IpH  JONOTHATETBPHOM CRATHN) M K YCTATOCTHRIM PA3PYIICHWIM [TPH UACTOM MOBTO-
penmw, CaM MaTepHas NPH HATPEBC TEPIET CBOM (PMBMKO-XMMHUECKHC CBOMCTBA
(MPOYHOCTH, XKecTKOCTh {cM. puc. 1.11), BaskocTs # T.1.).

! Z 7 Hionauua

aatataratatateretetele;
e tatatatetatetataety;
FreTe et totatytetatatate)
etetate et atatetolele’

Hecywud caod

Oxpaxdaersid
odvexm

e

Puc. 118, TIpumeps: KOHCTPYKTHEHBIX Mep Gopsbbl ¢ HArpesoM
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Mepwm Gopn0ne:

sl MPENOTBPAICHAS KOPOO/ICHHS W Pa3pyMIEHHH SEMEHTOB KOHCTPYKIMN TIPAMEHS-
10T Goslee KAPONMPOHHBIC MATCPHANE, MATEPHANHI ¢ MATHMH 3HAUCHASMA Koadxbuimen-
TOB JIHHCHHOTO PACIIMPEHHS o}

npuMeHsOT Termnodamuty (puc. 1.18) B Bume okpackm Wim noKpHTHH OBWHBKH
TEIUION3ISIAEN (OKHCIMH ANFOMHMHNS, IIHPKOHNS, abnaunonHoi 00MAa3KOI, HCNAPII0-
HIEHCst IPH HATPEBE, IUTHTKAMH M3 KBAPLEBOTO BOJOKHA, MATAMH M3 CHHTCTHYECKOrO
MaTepuana), >KapornpoyHLC META/UIMUECKHE JKpaHBl 7, TPEXCAOMHYIO OOMIMBKY €O
CTepXKHEBEIM 6, 9 wam apyrHM 2, 3, 4, 5 M30MHPYIONIAM 3aMOTHATENEM, BKIIOUAS HX B
CHIOBYIO cXeMy (119 yMEeHbOIEHWS Macchl KOHCTPYKUWH);

WCMOAB3YIOT MPUHYAUTENLHOE OXJaXIeHue orcekoB (ofbekTor) § (cm. puc. 1.18)
BOIOM, TOUIMBOM, (DPEOHOM, CKMKEHHBIMH TA3aMM, @ TAKXKE CEUHATLHBIC CBI3H MEXIY
JNEMEHTAMH, JOMYCKAXMUMEA cBoBoRy TemmepaTypHHX AedopManmii (MCcnoan30BaHHE
CTATHYECKH ONpPENETMMEIX (DEPMEHHBIX KOHCTPYKUMH 9, ro)pMpoBAHHBIX CTEHOK,
COEOHANBHBIX KOMIIEHCATOPOB, YMEHBIIAIOMAX BAMSHHE HATPCBA HA TPOUHOCTE M
xecTkocTh koHcTpykumm). Ha puc. 1.18: J — nogxperiennas obmmeka.

Ipofnemy GopslBl ¢ HArPEBOM PEMIAOT KOMIUIEKCHO, A00HBASCH MHHMMAJIBHBIX
3arpaT Macchl.

§ 1.10. HOPMbI IMTPOYHOCTH CAMOJIETA

OpHiME M3 BAXHEHIIAX ye/oBAil Ge30NacHOCTH TOJETOR SIBJISIKOTCS AOCTATOU-
HEIE MPOYAOCTH M KECTKOCTh KOHCTpyKimm JIA, xotopeie Hopmmpytorcs B "Hopmax
MPOMHOCTH” W APYIMX PErTAMCHTHPYIOMMX AokyMentax . Caenano 910 ana Toro, 4robhi
YCTAHOBHMTL EAMHEIA MOAXOM K ONPEAEICHHI0 HATPY3OK, AeHCTBYIOIHX HA CAMOJET, EI0
wactn w arperatel. Hopmmi npounoctn cospasamuck koanektmamu LIATH u KB
npn yuacrmm yuensnix B.II. Berummkmua, A.M. Makapesckoro, C.H. lumkuna,
B.H. Besisera 1 npyrix Ha OCHOBE Y4E€Ta ONBITA NPOEKTHPOBAHMS, MOCTPOHKH H SKCILTY-
arauuu camoaeTos U cnenuaasHeix HUP.

HopMmm mpouroOCTH 3agaor odumi ypoBeHb (HOPMY) NPOMHOCTH CAMOJICTA,
HATPYKEHHE Er0 OCHOBHBIX YACTel M ATPETATOB M YCJIOBHS NMPOBEPKH MX NMPOYHOCTH NpPH
HCTIHTAHMAX.

Hopmul mpouHOCTH yCTaHABINBAKOT:

@) JOCTATOMHYIO CTENeHbh MPOYHOCTH JJ5 PAa3jHYHKIX THIOB CAMOJETOB, KOTOpas
obecieunBaeT MPUEMIEMO MANYIO BEPOATHOCTb Pa3pYIICHHS ANmapara npH 3aJaHHEIX
ANS HEr0 PeXMMAx TOJMeTa, B3neTra, nocagku. OTa cTeneHb MPOYHOCTH 3a7aeTcd 4eped
APEIENBHAIE MAKCHMAIBLHO AOMYCTHMBIC B SKCILTYATAUMH MAPAMETPH HATPYKCHUS!

i S L ; .
Rnaxs Mmin = o'jnm.u! 9max’  Ymaxmax’

6) SKCONMyaTAUMOHHYIO, T.6. HAMGONBUIYIO JOMYCTHMYE B DKCIUIYATALMM HATPY3KY
HA OCHOBHEIC YACTH CAMOJIETA;

8) xoadxpunuenTsr Ge30MACHOCTH f, KOTOPHIE MOKA3LIBAKOT OTHOUICHHE PA3pyAtOIe
HATY3KH P, K SKCIIyATAUMOHHOH P, .., M1 OCHOBHBEIX 4acTeH M arperaTon
camonera.

.

Exminie rocynapereeHabie TpefoBains K JETHOW FOAHOCTH MPAKIAHCKMX CAMOJETOR, MX JIBUraTeNei u
ofopyaomanus, Hanmpasienmsie Ha obecnieyenue GE30MACHOCTM NONETOB, YCTAHABAMBAIOTCH, HANPHMED,
"Hopmamu netoi roasocT camoneron” (HITC) [14].
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- a
C yBesuenHeM 3Ha4eHni n . W f PACTET MACca KOHCTPYKITMH, HO TIDH TOM MOXKHO

VJAYYIIHTE MAHEBPEHHBIE CBOMCTBA CAMOJIETA M CHM3UTH BEPOSITHOCTh PA3pyMIEHHS €ro
B [OJIETE.

Hopmet NpoyHOCTH 10 MAHEBPEHHBIM XAPAKTEPUCTHKAM PASNEIMIOT BCC CAMOJIETHI HA
TPH KAacca:

xaace A — MAHEBPEHHBIC CAMOJETHI (MCTPEOHTEIH, CIOPTHBHEIE CAMOJETH), K HAM
He npexpaBagiores TpefoBanna GOMBIION JANBHOCTH U IPY3OTOABLEMHOCTH. 3HAUEHHs
n:lu onpeneasores rpeboBaHnIME MAHEBPEHHEOCTH M OPPAHHYMABAIOTCS (PRaBosorHuec-

a

KHMH BOIMOXKHOCTSMK JeTunka — n_. = 8..0;

kagce B — OTPAHHYEHHO MAHEBDEHHBIE CAMOJETH, 00JANAIIIME OTPAHMYEHHBIMHK
MAHCBPCHHBIMH CBOMCTBAMM ¥ MMEIOIIHC MO CPABHCHHI C caMoaeTaMu kmacca A
TOBBIICHABIE JATBHOCTE H TPY30NOMbEMHOCTE ((PPOHTORKIC GOMOAPIMPOBIINKE, IITYPMO-

a
BHKH, TAKTHUECKHE pasnenluﬂ(n). 3ﬂech ﬂ.mﬂ MPHHAMAETCH ﬁbﬂ'b]]]lfl'M M3 3HAYEHHH

i

n:m( NpH MaHEBPE WK B GOATAHKY;
xaace B — HEMAHEBPEHHBIE CAMONIETH, CAMOMIETH OOTBIIONA AATBHOCTH W rPY30NONh-
emMHOCTM (BOEHHO-Tpancnoprame camoaetst — BTC, nansave OomGapamposBimky,

PA3BETUMKN W MACCAXKHPCKHE CAMOJETH). JI1s HTOr0 KIACCA CAMOIETOR ONpPERe/AIONTMH

a

T 1 i)™ 2,5...3,5;
MﬂKCHMaJThH'HH CKOpPOCTHOH Hal’lop qmax " MAaKCHMAJBHO nonycrmrhm EKQpIK.']"HOﬁ

HAMOD Gy max OMPEAEHSIOT HATPYSKM HA YACTH M ATPETATH CAMOMETA: KPBUIO, OTEpe-

HHE, KATOTH, BO3LYX03a00PHAKA ABUTATENEH, KPLIIIKA JIOKOB, PYJICBHE NOBEPXHOCTH,

TOPMOSHLE TIATKM M T.I. M MCTIOAB3YIOTCS MPH PACYETAX WX MPOYHOCTH.

Jlna Xaxmoro caMoieTd B 3aBHCHMOCTH OT €r0 Macchl, KNacca M BeTMMMHE g,

a
MPOYHOCTS ABJSIOTCS HATPY3KH B GONTaHKY W np, = N

3ATAIOTCH MCXOTHBIE NAHHBIE JN% OUDEAENEHMS Ry . Moty Mooy Mg 3HAS
2., MOXKHO ONPEAENHTh MAKCHMANEHHIC 3HAYCHHUS TOXBEMHON CHIIBL Y;ax = T O
Ho 3TOro HegocTaTOUHO A/MSl pacueéra Ha NpodHOcTh. s Toro urofbl B mpomecce
IKCIUTYATALMA B KOHCTPYKIMH HE BOSHMKJIA OCTATOYHHIC Ne)OpMALIAHM, TIPENSTCTBYIOLME
ee ganbHedmed HOPMAIBHOH paboTe, KOHCTPYKUMIO PACCYHTHBAIOT HA' PA3PyLIAIOMME
HATPY3KHM, OO6ABIIME, UeM SKCIUTyATANIHOHHHE, B f pas. O6wuso f=1,5...2,0 (6ose-
niee 3HAYECHAE A% HAMOO/JEE OTBETCTBEHHBIX 3JEMEHTOB KOHCTPYKLMH H IS HacTo
HOBTOPAIOINMXCH HATPY30K, NEHCTBYIOMAX NPOXOKATEPHOE BpemMa), Takue sHAueHIS
xoadbunnenTa 6e30MACHOCTH MEPEKPHIBAIOT BOMOXKHLIE HETOYHOCTH B IIPOM3BOICTEE,

2

OnpeaeeHnH FHAUECHUH I‘t:lax, B BBIJIEPKHMBAHHH TPOYHOCTHRIX XdPAKTEPHCTHE
MATCPHAJOB A T.4,!

oo Ligispiong B
R e |
Poxenn P

rie nP — 3HAuEHHE PACYETHON NEperpysku.

Odnus U3 8aXHEUWUX KPUMePUed NPOYHOCHI CAMOJEIA SEICMCA €20 Pacuem Ha
deficmaue paspyliQiowux Hazpyox. 3mo noseonsem obecneulmb HeobBXOAMYIO
nadexnocmy konempykyuy. OTHAKO B Ipomecce SKCIUTYaTalMH HA CAMOJIET W M0 YACTH
AeHCTBYIOT Pa3TAYHEE N0 BEJIMYHHE H NOBTOPAEMOCTH HATPY3KR, SIBJASIOLMCCH MPAYW-
HOIi GONBIMOr0 YMCNA PAaspyIICHAUN KOHCTPYKLMH B DKCIUTYATALNM,
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Y5 Tpaexmomm

ke

Prc. 1.20. Ocuopnuie pacyernnie
CAYMAM HATDYXEHHS Kpbiia W
COOTBETCTBYIOUIHE HM BOIMOXK-
HBIE TPAEKTOPHU TIOIETA

Puc. 1.19, Pacnpenenenve BO3TYUIHOH HATPY3-
KH BIOJIb XOPIbi KPbLIa 18 PARTHUIBI CIyHa-
€8 HATPYXKEHHs

[TpouHOCTE KOHCTPYKL(HH MPX [OBTOPHBIX HATPY3KAX ONMPENEFeT TPONO/KHTEIBHOCTS
paboTH KOHCTPYKIMHA 70 Hauama ee paspymenns [21], ee ycranocrasii pecype. Ilosro-
My emie OmHHM M3 KPHTEDHEB IPOYHOCTH SABASeTcd ofecneueHHe YCTaaoCTHOTO pecypea
(HaneT B 4ACAX M YMC/IO MOCAAOK [0 PaspyIIeHHs).

Ing pacuera camonera HAajO 3HATH He TOABKO BEJMYHHY, HO H PACIpege/eHne
HATPY30K N0 PAsJMUYHEM €10 YACTAM B PadTHYHBEIX NOJOXKEHHAX CAMOJIETa B NoJeTe U
npu nocagke. B CBA3M C 9TEM HOPME MPOYHOCTH TPEIyCMATPHBAIOT PAA PACYETHHIX
CIYUAEB, COOTBETCTBYIONIMX MNOJIOKEHNAM CAMOJICTA, NPA KOTOPHIX BOSHUKAKOT Hanbonee
TSRENHE CIYYAH HATPYXXCHMS CNO OCHOBHEIX YACTEH W ATPETATOB, B TOJCTE W MpH
nocagke. Ha puc. 1.19 B kauectse npuMepos NMOKAsaHO pacnpefeseHHe HArpy3oK Mo
xopae Kpeina ans cayuaes A, A’, B u C, a ma puc. 1.20 — nonoxenns camoaera B
MONETE, COOTBETCTBYIOMME pacueTHhiM ciyuasm A, A, B, C, D, D'. Kak BugHO u3
CPABHEHHS DPACTpElcAcHHS HArpy3ok, B cayvac A’ kpyrsmmit MOMeHT Kphina Gymer
Bonsire, ueM B cayuae A, n3-3a Gosee 3amHENO PAcTONOKeHNs HeHTpa aasackus (LU,
a B cayuae B (npM OTKIOHEHHEIX aneponax) LIIT cmemen eme Gonplle HA3aR; 3mEch

Gonapmmne kpyTamAe MoMeHTH Kpuita, Cayuait A(n® = n’ 20 ) HMEET MEcTo
max }a ymnax
OpH BHIOJHEHWH Topkd (cm. puc. 1.20), BhIXOmE M3 rUTAHHPOBAHMA, NPHU AelcTBHAM

BEPTAKAILHONO BOIAYXA B FOPUSOHTAILHOM monere; cayual A'(n” = n 1 4= gpa,) —

NpH BHXOAC M3 MHKMpOBAHM®; cayuair B(n® = 0,51 . ¢ = gu,,) — npu nozere ua

MANKIX YTIAX ATAKYM C OTKNOHCHHBMK sncporamu, Cayuai Cle,, =0, n’=0) — mkn-
POBAHME ¢ OTKJIOHCHHBIMM 27cpoHamu. Kak Bmano ua puc. 1.19, xpuino B atoM ciyuae
HArpyXeHo GOMbLINAM KPYTAMMM MoMeHTOM. [Ing ciayuaes D w D', XapakTepHux ans
BXOMA CAMOETA B NMKMPOBAHME M MOJETA CAMOJIETA HA OTPHUATETBHBIX YI/IAX
araxw, n, = —0, Sn

Pacuernnie cyuan II[)E nocagke camonera OyayT paccumpeum B T T.

HopMn XeCTKOCTH pPEIIAMEHTHPYIOT AONYyCTHMHE medopMamun yacrei
CAMOJIETA: JOMYCTAMEIE MPOrMGHL, YI/IH KPYTKM H T.J., 4 TAKXKE BETHUMHB KPHTHUECKHX
CKOpPOCTEH A2POYNpPYrAX SBJICHWI,

Henwmranumsg camMoneta IIpounocrs KOHCTPYKIHH NPOBEPSETCS CTATHYUEC-
KHMH, AHHAMHUYECKHMHA M JIETHBRIMH HCTIHMTAHASIMHE CaMQOIeTa.

Cmamuueckue ucnsimanus. Lens:

ONpee/ATh BETHUHHY Pa3pylnamnmeil HarpysKH;
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TIPOBEPUTH, HET JIM 3AMCTHBIX OCTATOMHBIX Aecpopmaumit mpu peiicrsnn Py, = 0,07
Ppagp
ONpPeac/IuTh KECTKOCTh KOHCTPYKILMH;

BBEISIBUTH PACIIPENCICHAE YCUIHI B OTACABHEIX JJIEMEHTAX,

CTaTHUECKHE MCTIHITANAS TIO3BOMIOT CONMOCTABATD BEAMUHHEL P B Py Wcnwira-
HHS HA NOBTOPHBIE HATPY3KH IPOBONATCH /1M OLEHKM PECYPCOB CAMOJIETA.

Aunamuveckue ucnvimaus TPOBOASTCS A TPOBEPKH MPOYHOCTH KOHCTPYKIMA MPH
AMHAMWYECKHX HATPY3KAX (KONPOBHIE WCUBITAHMAS WACCH, ONMPENETEHHE YACTOT COBCTBEH-
HBIX (cBOOOAHBIX) KOMeOaHui A T.4.).

Hemupie ucnbimanus CoyXaT [ns ONPEAENCHHS B NOAETE BCEH COBOKYMHOCTH JIETHBIX
XAPAKTEpPUCTHK, OTCYTCTBUS ONACHBIX BHOpaumii u T.1.

§ 1.11. OTPAHMYEHHSA CKOPOCTH MOJIETA MO YCJIOBHAM IMTPOYHOCTH.
OBJACTB NMPUMEHEHHSH CAMOJIETOB

CoBpEMEHHBIE CAMOCTH, 0ONATAIOLIHE BHAUNTEABHON TATOBOOPYKEHHOCTBIO,
MMEIOT OrpaHnYEHHs:
4) Mo CKOPOCTHOMY HATOPY pay. [1PM TMPEBBINEHMH CKOPOCTH, COOTBETCTBYHOMIEH
Gyaxy MECTHHIE HATDYSKM MPERHIIAIOT OMYCTHMBIE SHAUCHHS. DTO 0COGEHHO OMACHO TS
MeXaHM3anuu, JOKoB, doHaps u ap. (kpusas 2, puc. 1.21):

Vo ™ qumu/pﬂ .

3HAYCHAS ., AA4 COBDEMEHHEIX MAHEBDEHHHX CAMONETOR MOryT aocrurats 7500...
10 000 naH/m? u Gonee;

6) no neperpyske B GOnTAHKY (CyIMECTBEHHO 115 HEMAHCBPCHHBIX CAMOACTOR, KPUBAst
3, puc. 1.21):

[:3
3 cyap”VW‘
Mopxy =1+ K ~3G/5
9 2G/S
Vior = Vmaxey ~ “u—’
KcmpW

B) MO TEMOCPATYPE (HATPER W TMOABICHHC TEMIEPATYPHBIX HATPSDKEHUI, CHIMEHUE
(PH3AKO-XUMAYECKAX CBOHCTE MATEPUANIOR HWIKE AOMYyCTHMEIX, KpuBas [/, puc. 1.21).
OTH OrpaHMUEHHA ONPEAe/AIOTCA NPH HCOOb30BAHKH AaHHEX puc. 1.11. Ha Gonbmmax
BEICOTAX CKOPOCTh, KPOME TOM0, MOXeT OrPAHHUMBATECA uMcaoMm M monera no ycioBmsm
ofecrieuenusl YCTOIUMBOCTA | ynpasasemMocTi camonera. Ckopocts V. MOXKET OrpaHu-
UHMBATHCH M0 YCIOBHSM HCKJIIOMEHHMS ONAacHbix aeopmaumil m pubpanuil uacrei camosne-
Ta (dmarrepa u Gadyruura, cm. r. 10), MO NPOYHOCTH MOABECOK M MX Y3/IO0B (KpHBas 4,
puc. 1.21), HirpuxnysxTapom (kpueas J Ba puc. 1.21) nokasasa rpaHHna no MHHA-
MAJTBHOH CKOPOCTH,

O6GnacTh NPAMECHEHHS CAMOJETA OTPAHWYMBACTCH 3HAUCHHEM G,
HArPEBOM MOBEPXHOCTH CAMONETA 10 npeneisHoi remneparypet T, (K), onpepensemoi

.
Touree, Pyyepy = Pousp//-
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Ham Huhm
20
40
15 /
10 5k
5 a
/ 20
g 7 2 M
0
Puc. 1.21, Orpanuuenus JManas’oHa CcxopocTedt u
BBICOT OOJETH

M
Puc. 1.22. O6aacts npumenesuns JIA

MATEPHANIOM KOHCTPYKUMM M €ro Hecymmmy ceoictsamu. Ha puc. 1.22 nokasansi rpaHu-
bl obmactu npnmeueum CAMOJIETOB, HOCTDOEHHHC no paEHbEM [17] npn sHaueHHAX

=10 000 naH/m? G/cyaS 3000 naH/m? Bepxsssa rpapnna of6macTs Moxer
ﬁg'rh OnpefeseHa U3 ypaBHeHUS

2 2
i A )4 (1.21)
L ] R +H

Pemast 970 ypaBHERME OTHOCHTEBHO V= V., noJyuum

CyaPiS (1.22)
Viper = Yo/ | =5 ¢

2m

e V,; — snavenme 1-i xocMmueckoit ckopocTH,

Vi = Jg(R, + H);

R, — pamuyc Semm (R, = 6 378 000 m).

§ 1.12. ®AKTOPBI, BJIHAIOIIME HA
KOHCTPYKLWIO CAMOJETA

Hapsany ¢ HASHAYCHHEM CAMOJICTA M YC/IOBMAMH €ro (hYHKIHOHMPOBaHKS,
YPOBHCM Pa3puTHd HAYKH H TEXHHKH, KOHCTPYKLHS CAMOJIETA ONPEIENsAeTcs PAfoM
TpeboBanmii, BHPaGOTAHHEIX HA OCHOBE MHOTOJIETHETO OMKITA MPOEKTHPOBAHMS, TPOH3-
BONCTBA W OKCIIYaTaUHM CAMOJETOB, M TEM, B KAKOH MEpe M Kak oTH TpefoBanus
PEANH30BAHM B KOHCTPYKIHH KOHKPETHOIO CamoJeTa.

Tpebocarus — 9T0 ONPEAEICHHAS COBOKYNHOCTh NO0XKEHNIH, KOTOpas A0/IXKHA OhTh
Hanbosiee MOTHO YAOBJACTBOPEHA NpU pa3paboTKe, COSMAHMM W IKCIUIYATAUMH CAMOJIETOR
© TeM, uToOkI Mx XDEKTHBHOCTL HA EAMHMILY MATCPHATLHBIX 3aTpaT Obina HauGoAbIIEH.

Yacte TpefoBaHmii 1715l PASTMYHBIX THMOB CAMOJICTOB, HMEIOMMX JOCTATOYHO CTa6mIb-
HEliE /LIS ONPEAEEHHOTO NIEPHOAA BPEMEHN XapakTep, OOBEAMHCHE! PAIOM HOPMADYIOWNX
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JOKYMCHTOE W HA3HIBAIOTCH HOPMUPOSaHitbimu mpebosanusmi. Hanbonee BaxubivMu ua
ITHX JOKYMCHTOR aBaqtorcd "HopMel setHo# rogrocTH camoneros”, "Hopmer npounoc-
a" n ap. B orux JOKYMCHTAX obobruen NPEAWIECTBY 0NN ONBIT NPOCKTHPOBAHKS,
CO3IAHHA M FKCIIYATALANA CAMONCTOB, AOCTHAKCHUS HAYKH # TCxHHKA. OnA HCIONB3YHOT-
ca npH paspaboTke HOBHIX CAMOJICTOB, OJHAKO OCPCUCHb 33434 11 BHOBb paspabaThisac-
MEIX CAMOJIETOB, YCJIOBHA, B KOTODKX OHM AO/DKHE paborats ((hyHKUWOHMPOBATE),
YPOBCHb HAYKH W TEXHUKH MCHAIOTCS 3HAUNTENALHO OhICTpEC, UeM HOPMHPYHOMC
gokymeHTH, I8 KaXJoro BHOBE paspabarslBacMoro caMoseTa HYXKHO ONPEIciuTh
HA3HAUCHME, XAPAKTCPHHE 337auW, YCIOBHY NPAMCHCHHS M SKCIUIYATALMH, COCTAB W
xapakTepucTikn of0pyAOBAHME W UCI/ICBOH HATPY3KH, TAKTAUCCKHE M TCXHHUCCKME
XapaKT@p“ﬂﬂKﬂ. 91'3. HacTb Tpeﬁusa}m:‘i, OTHOCHUIMXCH TOJBKO K KDHK]}CTHOM)«', BHOBbL
paapaﬁa'rhmacunmy CBMQJ]CTY, HA3BIBACTCH MAKMUKO-MEXHUYECKUMU mPEﬁ()GﬂHILRMH
(TTT). Onu paspabateaorcs sakadunkom [21] ¥ SBATOTCH UACTBIO TEXHMYECKONO
sagaams (T3) nns ONEITHO-KOHCTPYKTOPCKOro GIOp0 HA MPOCKTHPOBAHHE, NOCTPOHKY W
HCTIRITAHME ONLITHBX obpazuos. Kak u Hopmupyemsie tpebosanms, TTT spasiorcs
thakTOpaMH, KOTOPHIEC B 3HAYMTEJIBHOH CTCICHH ONPEACASIOT KOHCTPYKUHK CAMOIETA,
(hopmy ¥ paaMepsl €ro ArperaTtos W YacTeil, MaTepuasl, KOHCTPYKTHBHO-CHIOBYIO CXEMY
(KCC), KOMNOHOBKY 1 T.1.

Pagnmuaor ofiwue mpefodanust K CAMOJACTY B €r0 KOHCTPYKUMH B LEnoM, ofa3arens-
HBIE J/1 BCEX ATDEraTOB M HACTEH, H CReuudibHble mPefosaius, CBA3AHABIC C HA3HAYEe-
HUEM M OCOOEHHOCTSMM HATPYXKEHMA W paboTHl M0 HATPY3KOH OTACJABLHBIX ATPErdTOB
(xpuiia, onepenns, (uosensxa, WaccH, CHCTEMBI YIPABJEHNS M CHUIOBOH YCTAHOBKM),
Tocaenaue paccCMATPHBAIOTCS HMXE B COOTBETCTRYIONWIMX PAIAELNAX KHMTH.

OcropaniM Tpeboranuem k caMonery (x AK) ssnsercs mauGonee nmonHoe €ro cOOTBET-
CTBHE CBOEMY OCHOBHOMY HAZHAYEHHID (ﬂﬁEﬁHE‘IﬂHHE BHEDKUﬁ PE3YIBTATHBHOCTH
BRIMOTHEHWS XAPAKTEPHRIX 3a7a4 340aHHBIX YCIOBHAX 3KEI'UI}‘HT31.[H'H I[pl‘l onpeacyieH-
HBIX 3ATPaTax Ha ero paspaboTKy, COINAHME M IKCIUTYATAIHIO),

1.12.1. HasHayeHHe CaMOJIETA, ONpeenss ero BHEnMiT 061nK, ypoBeHs dHaueHmii
OCHOBHBIX XapaKTCPUMCTHK, CYIIECTBEHHO BJIMSET M HA KOHCTPYKIHIO camonera. Tak,
rPY30BOif CAMOCT [T NCPEBOIKH ONPENETEHHBX TPY30B NOKEH HMETH COOTBETCTBYIO-
mpif KX pasMcpaM rpy30BoM OTCEK, CPEACTBA A/ MX NOrpY3Ky, BRTPY3KH M IMIBAPTOBKA
(tpan, nebemky, Tenbthep, YCUNCHHEIH MOM, BO3MOXHO, MOBODOTHYK) HOCOBYIO UacTh
iosensoka w ap.). Bee aro morpefyer YCHICHHEX CHJIOBHIX 9/CMCHTOB, CTIOCOGHBIX
BOCHPUHHMATE H MEPeIaRaTh ACHCTRYOMME HATPYIKM,

Ecin camoner npefHa3HAUCH s YHAUTOXKCHMS 0OLEKTOB NPOTHBHOKA, TO 14
KPCIUVICHHS] BOOpyxeHMS (paker, GoM0, mymek H T.J.) TOTPeOYIOTCS CHOCIHUATBHBIC YAIBL
HA KpBIC H (PIO3EIAXKE, YCHICHHLIE HCPBIOPH M INMAHIOYTH, YCHIAEHHBIE TPOIOIbHEIC
37ICMEHTEI (KECTKOCTH) IUT8 BOCTIPHSITHS CHUIBI OTAAYA OT MYIIEK, CHIEHHANBHBIC KPEIic-
Hus a7 00opyAoBaHHs, urobE NpEIOTBPATHTE BO3ACHCTEBHE HA HErO CAMB OTAAUM H T.J.
Jlna noseiuerns GoeBOM KMBYUCCTH HA TAKOM CAMOJIETE JO/KHA NpPHMEHATBCA GpoHesa-
WMTa, BKAIOUEHHAR B CHAOBYIO cxemy (osensxa. KCC kpniia — MHOIONIOHKEPOHHAS
HJIH MHOTOCTEHOUHAN, KECCOHHAd; arperathl Hauboiee BAXHBIX CHCTCM AOKHBL IKPAHH-
POBATHCH, PEIEPBHPOBATLCA; NOIKHA NPHMEHATHLCH CHCTEMA TYIIEHHA NMOXapa; TOMTHB-
HBIE 631“‘1 AOEKHBI MPOTEKTHPOBATRCH, JANOIHATHECH MHEPTHBIM ra3oM WM MEHOMOAHYDE-
TAHOM; JOJIKHBL npenycma’rpnna’rbcal MEpHI N0 CHHXEHHIO 3AMETHOCTH CaMOJsIeTa, uTo,
B CBOKO OuY€pesb, nopamsieT Ha (hopMy M pasMepsl ArperaTos, WX KOMIOHOBKY W T.A.

Ha snibop hopm ¥ napameTpoB arperaToB CAMOAETA W WX KOHCTPYKIHIO BJAHSIOT W
Tpefosanng nosmuwicHus G0cBOW aspogMHAMHUECKOH xmeyuecTn camonera (AK).

*
A3POXMHAMNYECKAS KMBYUECTh — 3T0 CIOCODHOCTH COXPANATS NPM GOCEBIX NOBPEXKIEHUSX B AONMYCTH~
MBIX HPEIEIaX NOKASATENM YCTOHUMBOCTY W YIPARISEMOCTH CAMOIETA.
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Hamune GomBosroka Ha camonere (Gonbmoi Bwipes B diosesske) TpebyeT A8 cuiosoi
KOMOEHCAUMA BhIPE3a YCTAHOBKM M0 Er0 TOPUAM YCHJICHHHX IIAHTOYTOB, & BAOJb
BHPE3Ia — Er0 OKAHTOBKM MOLIHEIMY IPOJO/ILHEME /CMEHTAMU — BuMcamu,

B cooTBeTCTEUMM C HASHAUCHHEM CAMOJETA JOJZEHE HAXOOWTHLCS €10 JIETHHIE Xapakre-
pHCTHKM, COCTAB JKHNAXa, 000OpYAOBAHHE, LEICBAd HATPY3KA, 3HAYCHHS NETHBIX
X4PAKTEPUCTHK, B CBOID Ouepedb, GYIyT ONpeie/isTs BHEMHAN 06IHE M NapameTpsi
camoneTa: (pOpMy M IHAUCHWS NAPAMETPOB KPBUIA M ONMEPEHWs, PASMEPHL IPy3I0BOrO
orceka (Iacca’kMpCcKoro CajioHa), THCI0 MOIBECOK BOOPYXKEHHS, THIL M XaPAKTEeDACTHKM
BIAETHO-NOCAAOYHBIX YCTPOHCTE W T.4.

Cama KOHCTPYKLHS CHIOBBIX 3JIEMEHTOB ONPEHEISCTCS B 3aBACHMOCTHA OT HX HA3HA-
ueHMd, HATPYAOK M paboTs noj Harpydkoi. Tak, Ans BOCHPHATHS H3rAGAIOMIEIO MOMEH-
Ta M ¥ NonepeyHol cwibl (J B JIOHXKEPOHHOM KPBUIE M WX NEpejaud HA V3JIbl KPerUieHus
KPHLIA CAYXKAT JOHKEPOHB, MMEIOMKE A8 TOT0 NOSCA H CTCHKY, B KCCCOHHBIX M
MOHOGIOUHKX KPBUIbAX — NMAHETH U CTCHKH.

1.12.2. Ycaopus (HYHKIMOHVNPOBAHMSA CaMOJNETd TAaKXE BO MHOTOM OMpPEAEasioT
KOHCTPYKLHIO CAMOJICTA H 3HAUCHHS XAPAKTePHSYIOMHX CE MapaMeTpoB.

(DyHKUHOHMPOBAHUE CAMOJIETA NPOHCXOAHT B ONPEHCACHHOH cpene, ¢ KOTOpoii OH
Bsaumogeticreyer. Cpena MoxeT GHTH €CTECTBEHHOMN, CO3TAHHOM MPAPONOH, M HCKYC-
CTBEHHOM, co3pannol uenosekom. Tak, moner B BO3OYINHOM CpeAe BHIALIBACT HArpyaKu
Hi ATPETaThl ILIAHEPA, UTO B COOTBETCTBHH C MX XAPAKTCPOM M BCJIHUMHON Tpedonpene-
aser sefop Gonee pauMoHabHBIX (HOPM, pasMepOB, KOHCTPYKTHRHO-CHIOBOH cxembi
ATPEFATOR M 3HAYEHMH MX NMAPAMETPOB, BHOOD MATEpHANA, TEIUIOBOH SAIIHTH, CO3NAHMSA
CHCTEM xuaﬂ{:aﬁacneqenun, MNpPUBOIHT K HeobxonuMocTH TePMETH3ALNH kabun (macca-
KHPCKHX CMDHUB) H T.A.

Hexyeemaennas cpeda — 910 1 aspoapomuas cete ¢ BIIIT ¢ mckyccreeHHBIM MOKpPEL-
THEM M FPYHTOBRIMM aspoppomamu, mmeromymy BITTT pashoit mmasst Ly ® IpoysoCcTR
TDYHTA 0, BAMSOIMMA HA BHIOOP XAPAKTEPHCTHK BANETHO-NOCAAOYHBIX YCTPOHCTB 1
CHAOBON YCTAHOBKM. 3TO M CHCTEMA NPOTHBOBOIAYIIHOA 00OPOHBI MPOTUBHMKA € Ompee-
JIEHHBMH XAPAKTEPUCTHKAMM CPE/CTR NOPAXKEHHS, KOTOPYH HAAO NPEOA0IEBaTh, H IS
9T0r0 00ECNEeuMBATh PASTMYHEIME MEPONPUATHAMHA (B TOM YHCIE M KOHCTPYKTHBHO-
KOMIIOHOBOYHLIMH) BHICOKYEO BEHDKHBAEMOCTh CAMOJIETOB, DTO M CETh BOAMYITHBIX TMHAI
€ £€ TPY30TIOTOKAMA H IMPOTSKCHHOCTEI) — BINFET Ha PasMEpE TPY30BOIO OTCEKA (umcno
MECT B MACCAXHPCKOM CAJNIOHE) W HA TOTPeOHEIC 3aNMACH TOIUIMBA (6TO OOBEME M KOMIO-
HOBKY). DT0 M TCXHHUECKME YCTPONCTBA HAZCMHEIX CHCTEM YNPABJICHHS, HHJKEHEPHO-
A9POAPOMHOIO M MHKCHEPHO-ABMALMOHHOND ObecneyeHN s, BXONMMNAE B COCTAB ABHALMOH-
HHIX KOMIUICKCOB, C ONPENC/ICHHBIMH XapaKTCPUCTAKAMH ITHX TEXHHUECKHX YCTpOWHCTS,
HanpuMep, TOUHOCTHHIC XAapAKTCPHCTHKH HA3CMHHX 4YacTel CHCTCM HABHrauus,
HABEJEHNS, [OCAJKW BJAMSIOT HA MACCY COOTBETCTBYIOMETO ofOpyAOBAHMS HA Gopry
camonera, notpefHue 06bemMbl 414 HEMD, KOMIIOHOBKY; IPOMABOAHTEIBHOCTh 3ATIPAROY-
HEX CPEACTB BJAMAET HA XAPAKTCPHCTHKHM CHCTEM (HA AmameTp TpyGonmposojos, B
YACTHOCTH) ® T.J. BAxsHHE HA KOHCTPYKUMIO CAMOJIETA 3HAUEHHE me " Ul‘p yEKe
PACCMATPHBAIOCH BHILIE.

CyuniecTeeHHOE BAMSHAE BCEX ITMX (haKTOPOB HAa KOHCTPYKUMIO CaMmosiera, Ha
SHAYEHMS MAPAMETPOB €r0 ArperaTos M YACTEH PACCMATPHBAETCS B COOTBETCTBYHOWMX
TIABAX HACTOSINEH KHHTH,

1.12.3. TpeGosanus k camoneraM paanuuds, OCHOBHEIM 'rpe605anueM ABALCTCH
ofecnieuenne Hanbogee BHICOKONO YPOBHS WX I(XDEKTHBHOCTH TIPH ONpPEACICHHBIX
satparax Ha paspaGortky, codnanue u akcmayatauxio, Ono nomxso ofecneunsarnes
BEICOKHMH YPOBHSIMHM COBCPIICHCTBA A3POMMHAMAKY CAMOJICTA, CT0 CHIOBOH YCTAHOBKH,
ABMALMORHOTO M PajMOINCKTPOHHOTO 0BOPYAOBAHMS, AOCTATOYHKIMH TIPOYHOCTHIO W
KECTKOCTBIO KOHCTPYKIMH, BHICOKMME HALCKHOCTBIO, JXKHABYUCCTHIO U Ge3onacHocTsio
TMONETOB, XOPOIIMMH SKCILTYaTAIHOHHEIMH KAYCCTBAMM, A4 TAKXKC BHICOKHM YDOBHEM
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PCMOHTOTIPHTOTHOCTH M TCXHOJOTMUHOCTH KOHCTPYKUHA. Bee o TpeGoBanus JODKHE
BHIIONHATHCH TPY HANMCHBIICH Macce KOHCTPYKLUEH.

TpebopaHuE a2POAHHAMAKH 3aKIOUAIOTCS B BHOOPC TAKAX BHEII-
HUX (POpM, PA3MCPOB W 3HAYUCHWH NAPAMCTPOB ATPETATOR M WX B3ANMHOIO PACIIONONE-
HHS, KOTOPHIE MO3BOTHIN OBl MOIYYaTh ICTHO-TAKTHYCCKAC XaPAKTCPHCTHKHE CAMOJICTA,
onpepensemsie TTT, NpH HAHMEHBIIAX SHCPrETHYCCKAX 33TPATAX.

Taxk, HAa CBCPX3IBYKOBHIX CAMOJIETAX /18 YECAMYCHHA CKOPOCTH MOJICTA HCTIOMB3YHOT
KPELThSl CTPEJIOBAXHON WA TPCYNOABHON (DOPMEL B [IAHE, YMEHBIIAIOT OTHOCHTENLHYIO
TONIAHY ¢ ¥ YMUIMHCHHE KPEUIA A, YBCTHUHBAKT YACTBHYI) HATPYSKY HA KDPHUIO Pg.
OIIHHKO HA COBPEMEHHBIX CBEPX3BYKOBBIX caMoneTax € MOBBIIUICHHBIMHA TpﬂﬁDHaH“HMH
K MX MaHCBPCHHOCTH HAI0, naoBopor, YMCHBIIATE SHAUCHUS [, YBEAHUWBATH cu
TATOBOOPYAKCHHOCTE CAMONETA, MCHOIB30BATE HHTEIPAIBHYE) CXCMY Kphuia ¢ drojensokeM
n 1. Jas yMEHbWIEHAS IUIOWAAM KPbLid MCHOAb3YIOT Hecywmi chroscnsek. Ins
NACCAKMPCKMX MATMCTPANBHBIX CAMOJICTOB € LCABKD YBENHUCHHS AA1bHOCTH TOJCTA
YBEJHUHBAKT YANMHECHAE KPBUTA, NPAMCHAIOT CyNEPKPUTHUCCKUE npodwim (CM. X, pHC.
2.13), yMEHBIIAKOT Yroj CTPEIOBMAHOCTH j, YAYUWAKT KAUCCTHO MOBEPXHOCTM arperaTo
[UIAHEPA ¥ YMECHBINAKOT BPCAHOC CONPOTUBICHHUC OT BRCTYNAKMMX YaCTC.

TpeGoBaHma K CMAOBOH YCTAHOBKE CBOIATCH K YMCHBIICHHIO
FHAYCHUA TAKHX XAPAKTEPHCTHK ABHIATENH, KaK €ro }'IICJ'IbHaH macca YJ-I.E' [)0062HHO s
CAMONETOR C GOMIBIIOH TATOBOOPYKEHHOCTHIO, H YAEIbHbIA PACXOA TOILIHBA C 5, OCOGEHHO
VIS CAMOJIETOB € BOMBINOH AATLHOCTBIO MOJETA, K NOBHLINEHMIO VAESTLHOK TArH JBHMraTe-
5ifl, €r0 HAAEKHOCTH M pecypca. Bxogmsie ycTpoHcTBa (BO3ayxo3alOpHMKM) MO
obecneunBaTh YCTOHYMBYIO paboTy MBHIATEIS HA BCCX PEXKMMAX TONETA, MPEAYCMOTPEH-
meix TTT, BEXJOMHOE COMIO HE JO/KHO YBETHUMBATL OOMIEE CONPOTHRICHHE CAMOJIETA.
YcrpoiicTBo pesepca TATH A0MKHO GuiTh ahdekTHRHEEIM (BHCTPO cpalaTHBATL M CO3AA-
BaTh GOMBIIYIO OTPHUATEALHYIO TATY), KOHCTpYKIms, KOH(DHIYpAUHMS H MECTONONOKEHHE
BXOAHBIX M BEIXOAHBIX YCTPOWCTB HE AOMIKHBI CHIOCOOCTBOBATH YBEIWUCHHIO 3AMETHOCTH
caMoJieTa.

TpcboBaHMA K ABMANMOHHOMY H PAAHOSNCKTPOHHDO-
My oGOpPYANOBAaHHMK SBAMIOTCA NPCAMETOM HIYUCHUS CTCUMATBHBIX THCLIAI-
JIHH. 30eck OTMETHM, UTO OHHM JOKHH 0OecreunBaTh BENIOMTHCHAC 333au, NPELycMOT-
perHsix HAagHauennem camosera 1 TTT k Hemy, a4 TAKXKE BRICOKYIO HANCKHOCTH paboThi,
yaobeTBa B OKCIUIYATALMM NP Mol Macce u ofbemax, comectumocts B paGore ¢
JApYTraMHA CHCTEMAMH camoJieTa H HE YXyaumaThk UxX xapax'repncmx.

TpeGoBaume NOCTATOUHB X NPOYHOCTH M KECTKOCTH
1PH €10 yAOBJCTBOPEHUH B cooTBeTCTBIM ¢ Tpefosannamu "Hopm npounoctn™ aonsxkno
ofecneunTs KOHCTPYKIAK CHOCOOHOCTH BOCOPHARMATE 03 pa3pylenus i YpeaMepHbIX
nethopManmit DKCIAYaTaAUMOHARE HATPY3KH, YpeamepHsie nebopMalumu ONacHb TEM, 4TO
MOTYT NPUBECTH K M3MEHEHMIO BHEIHMX (hOPM arperaTon naanepa, yXyImeHHI0 yCTor-
YHBOCTH ¥ YNPABASEMOCTH CAMOJETA, TMOTEPE YCTOWYMBOCTH CHJIOBHIX 3JICMEHTOB,
BOZHHKHOBCHHI0 ONACHBIX KOMeOAHMU KpuUia, diodeaska, oneperns. KoHCTpyKTHRHEC
peIlcHns, YAOBICTEOPIIOMAE TPeSOBAHMAM IOCTATOUHHEIX TPOYHOCTH M KCCTKOCTH,
paccMaTPUBAKTCA HUAKC B COOTBETCTBYIOWMK PA3aciax yucOHHKA.

Tpebosanua HAajexXHOCTH H HE30NACHOCTH NONCTaA.
Hoq HADEHKHOCTBIO KOHCMPYKWUL NOHAMAKT CC CﬂQCOﬁﬁGCTb BBINIOJIHATh 33JaHHLIC
(YHKIMH C COXPAHCHMCM 3HAUCHMH DKCIUIyATAUMOHHEIX MOKA3areici B TCUCHHE
YCTAHOBJACHHOTO CPOKa ciyxOn. HagexHocTs KOHCTPYKLHM OLEHUBACTCS BCPOSTHOCTHIO
ee Geaorkasnoil paboTsl B TCUCHME ITOTO CPOKA. 3ABHCHT HAMEKHOCTH OT CIOXHOCTH
KOHCTPYKIHHM, KAYECTBd H3TOTOBJIEHHA H yCJ'[(]BHﬁ IKCILTYATAlHH. [ToBbicHTE HaAEXKHOCTh
MOKHO ITYTEM YMEHBIUCHHS YHCIA JeTaNeil KOHCTPYKUHH M peicpsupoBaHueM naubonee
BAXKHBIX £€ DICMECHTOB,
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Tak, u3 yenopnii ofecneyeHus HANEKHOCTH PAGOTH THAPOYCHAMTENECH B CHCTEME
YTIPABAECHWA UX ACNAKT JBYXKAMEDHHIMH, C ATAHKEM OT PA3JUUHBIX TMAPOCHCTEM CO
CBOMMY HCTOUHHKAMM NATaHUs. M3 ycnoppil 6e30nacHOCTH HA B3JAETE W B NOJETE TIPH
OTKA3¢ ABMraTeNd BHIOHPAKT UHCIO ABHTATENEH HA CAMOJIETE M UX TATY.

TpeGorauwus xusyuecrtn. Kuamecmbs — 310 CHOCOGHOCTS CAMOIETA
NPONOMEATH BHINOAHATE 3a7duy NPW HATHYMM noBpexienuii. B monpasx. 1.12.1 yxe
paccMarpuBanucs TpeGoBanua, ceA3AHHHE ¢ GocBOW KuByuecThio. MuorHe M3 BTHX
TpeboBanmMil OCTAIOTCA B CHAC W N4 CAMOJICTOB FPAXIAHCKON aBHALHN.

JkenayarTauumoHHwe Tpebosanuwa w Tpeboeanns pe-
MOHTOTNPHTFOAHOCTH TNPH UX YIOBICTBOPEHAH JOKHH OdecneunsaTh
BHCOKYIO OKCILTYaTALMOHHYHK TEXHOJOMHUHOCT KOHCTPYKIHH, e¢ NpHCHOCOBAeHHOCT
K TEXHMYECKOMY ODC/IYKMBAHMIO M PEMOHTY B MPOLECCE IKCIIYATALMEA NPH HAMMEHD-
wux TpyAosaTpaTix. B aTHX Lenax Ha caMONETax WCTOB3YIOTCH CHCTEMB BCTPOCHHOTO
KOHTPOMS, NOZROASIONINE GHICTPO BBHIABAATE OTKAIB B CHCTEMAX CAMOJAETA, HAXOMHTH
MECTO OTKA34 W YCTPAHNTH ero. [lasi 9T0ro B KOHCTPYKUMH CAMOJIETA JOJKHO ObiTh
NPeIyCMOTPEHO AOCTATOMHOC YHMCAO DKCIUTYATAUMOHHBEIX JIIOKOB € JICTKOCHEMHBIMM
KPHIIKAMA H PA3heMoB, KOTOpEe obecneunBany Ohl XOPOMME MOAXOMb! A8 OCMOTPA W
NpoMsBOACTBA BCeX paboT, CBABAHHBIX C TeXHHYCCKHM OOCAYKMBAHHEM Camosera.
Tomxkaa OniTh 00CCNEUEHA BIAMMO3AMEHACMOCTS OCHOBHBIX V3JI0B M ATPEraTOB KOHCTPYK-
UMM, JErKOCTh AOCTYNA K HAM. Bripessl B KOHCTPYKOMH TOA JIIOKM JOJKHB MMETh
YCWICHMA B BHUIC OKAHTOBKH [0 CHJOBBIM JJEMEHTAM MM 3AKPHIBATLCA CHNOBBIMW
KpBIIKaMu, TPeOyOmMMH 1S TEXHHUECKOrO OOy KHUBAHAS MUHAMYMA HWHCTPYMEHTOB.
Ha rpanmpax Gonbmux BHIPE3OB B JOHKCPOHHOM KPBUIE JOMKHBI ObITH YCHICHHBIC
HEPBIOpLL, B (DHO3EAsKE — YCHACHHBIC IMOAHTOYTH M NPOAOabHBE 0anku, GuMchl (CM.
pic., 6.17). B keconHsIx B MOHOGIOUHBIX KPBUIBSX GOMBIIME BRIPE3bl TPEOYIOT AOTOMIHI-
TENBHO GOABIIHX 3ATPAT MACCH W NOTOMY HEHEaecoobpaauul.

TpebGopaHue BHCOKON TEXHOAOPMHYHOCTH OOpenenser
TAKHE CBOMCTBA KOHCTPYKLMH, KOTOPHIE NO3BOJXIOT CHM3WTH TPYHO3aTpathl Ha ee
WarOTOB/IEHAE, COKPATHTL CPOKHM OCBOCHHS IPOM3BOACTEA, MOBHICATH ARTOMATH3ALNIO B
MEXaHM3ALMI0 NPONM3BOACTEEHHBIX TIPOLECCOB TIPH MMHMMANBHOW CTOMMOCTH, 3T0
JOCTUTAETCA:

MPHIAHMEM CTANAM Hambonee MPOCTHIX (POPM, KOTOPbie AOMYCKAIOT BHICOKONPOH3BO-
IUTELHBIC MPOLECCH (IITAMIOBKY, NPOKATKY, CBAPKY, JHThHE ¥ T.1.);

PACWIEHCHHMEM KOHCTPYKUMH HA ArPerarTsl, OTCEKM, NAHENW IS paciuMpenns (pomnTa
pabor, ofecricyenus yo00CTBA NOAXONOB ANSl MEXAHAZAUAH TPYIOEMKHX ONCPALWH;

NPUMCHEHNCM TAKHUX MATEPMAZIOB B KOHCTPYKIMH, KOTOpbie fomyckamn Gsi ofpaborky
BHICOKOIPOM3BOAHTCLHBIMH [IPOLECCAMM;

IHPOKHM NPHMEHEHHEM CTAHAAPTHBIX H HOPMAJH3OBAHHELX eTaNei;

obecneueHneM MPEEMCTBCHHOCTH W MCIIONb30BAHMEM YK€ OCBOCHHBIX Y3/IOB M
ATPEraToB OT MPEABLIAYLINX CAMOJIETOR W Jp.

TpebosaHnme MUHMMAAbLHONW MaccCH., YIOBICTBODEHHE BCEX
MEPEUHCACHHBIX BbiIE TPeOOBAHMI [IOMIKHO OCYMIECTBAATHLCS NPH BOSMOXHO MCHBLIEH
MAcce KOHCTPYKUMH, TlepersKeneHne KOHCTPYKIMM MPHBOANT K YMCHBIICHHI) MACCh
HENCBOH HATPY3KH MM K PE3KOMY YBCIMUCHWIO B3ICTHOM MACCH camonera (cm. puc. 1.6,
@, @) n ero cronmocTd [cM. Bapaxkenne (1.6)]. CHIKeHMe Xe MACCH KOHCTPYKLMN
nogsonger yayummre JITX camonera (cm. puc. 1.5) ¥ cHmauTh ero croumocth. [lns
COBPEMECHHBIX TSXKE/IBX CAMOMCTOB /1, paeno 0,22...0,25, 4 nns AETKMX MAHEBPEHHBIX
CAMOJIETOR CO CTPENOBMAHBIM Kpbiaom poxopnt Ao 0,32, [IpuMmeHeHHe B KOHCTPYKIMA
KM ¢ yayumenHbiMH XapakTEePHCTHKAMH MO3BOMAET CHHIHTh MACCY KOHCTPYKUMH HA
20...30 %, a MPHMEHCHME HOBBIX AMIOMWHMEBO-THTHERRX ciasos — Ha 10...15 % [31].
CHUXEHME MACCH KOHCTPYKIMH, TAKMM 00pasoM, MOXET GbTb JOCTHIHYTO NMPABH/IHHBIM
pubopom marcpuana (cm. § 1.6). Kpome Toro, ma maccy KOHCTPYKIHM OKA3HIBACT
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bompmoe Bausaune pubop KCC arperatos camonera, 4mcao CTHKOB (ocoBenHO momepeu-
HBIX), PACTOJOXEHHME MATEPHAIA B CEUCHMSX KOHCTPYKUHMH, TOYHOCTE OMPEREJCHHS
HATPY30K, KAUECTBO M PALMOHANBHOCTE TEXHOMOIMUECKNX npouecco. Kak 6uuio nokasa-
Ho B § 1.4, passmTHe CaMOJETOCTPOCHHS CBSSAHO MOCTOSHHO ¢ Gopnboil 3a cHmXenne
MAacchl KOHCTPYKIHH,

AHANA3 M3N0KEHHBIX TPeOOBAHMIA NOKAIBIBACT, YTO HEKOTOPHIC M3 HUX JOMOTHAIOT
Apyr apyra. Tak, Ranpumep, YBEINUCHHE TONUMHK ODIIMBKH YAYYINAET XECTKOCTHHE
XaPAKTEPUCTNKH KOHCTPYKUWM ArPETATOB, HOBHIIAET CE NPOYHOCTH, CHHXKAET BEPOST-
HOCTh BO3HMKHOBCHHs BHOpAumii, yJAydumaer KauecTBO TMOBEPXHOCTH M TEM CAMBIM
asponuaamMuky. OgHako 6osee XapakTepHa NPOTHROPEYMBOCTE TpeBoBanmii, Tak, mourn
BCe TpebOBAHKS TIPOTHBOPEYAT TPeBOBAHMIO MUHMMAILHOM Macehi KoHCTpyKumu. Kakoit
Ke momKHA GBiTh KOHCTPYKUMS, Kakum TpeSosaumsam ormasath npeanourenue? Quenug-
HO, KOHCTPYKTMBHBIE PEIICHHSA JOAKHBL ObITh KOMIPOMACCHBIMM W ONPEAEISTHC HIs
KaXKI0T0 KOHKPETHOID THOA CAMOJIETOB NIPEXIE BCErD €r0 HAJHAMECHHEM, PEIIACMBIMEH
3ajavaMu U ycnosuaMa GyHKUMOHUpPOBaHKMS, BrOupaeMble KOHCTPYKTHBHbIE PEIICHWS
NOJDKHBL OTBEYATH YCJOBUIO TIOJYYCHHS MAKCHMANBHOrO yposHS a(deKTHBHOCTH NpH
oTpefe/eHHEX MATEPHANBHEIX 3aTPATAX HA €e JOCTHXKEHHE.

1.12.4. YpoBeHb PasBUTHS HAYKM W TEXHUKH U TPeOOBAHME YCKOPEHMS HAYUHO-
TEXHHYECKOTO MpPOrpecca NOCTOSHHO BIAHAIOT HA:

BHIGOP CXEM CAMOJICTOB M MX COCTABHBEIX uacTei (BOMBIION MHTEPEC NpeacTaBafoT
cefiuac MHTErPAILHEIE CXEME CAMOJIETOB, CXEMBl C KPHLIOM 06paTHOI CTPEeJOBHAHOCTH,
afanTHEHOE KPhUIO, KPHUIO C YNPABAsSeMOH UUPKyAdumed | ap.);

MPHMEHSIEMHIE MATEPHATH (COBEPIIEHCTBOBAHME YXE MODHMEHAKMUXCHA CIIABOB,
sueapenne KM p nossfieHue HOBBIX, B YACTHOCTH AMIOMWHHMEBO-TATHERKIX, CIUIABOB C
NYYIIMMH YAESAhHBIMHA XapaKTEPHCTHEAMY) ;

3HAYECHHME YAEJBHBIX NMAPAMETPOB TEXHMYECKOTO YPOBHS (Ymv Cpr Oy B ap.);

COBEPUICHCTBOBAHHE HAYYHBIX METONOB pacuera;

paspaboTKy M BHEIPEHHME CHCTEM ABTOMATHIMPOBAHHOIO NPOEKTHPOBAHHS M KOHCTPY-
HPOBAHMS

W3BICKAHKE, paspaloTKy ¥ BHEAPCHNE HOBBIX MPHHUMINOB ACHCTBUS HA TEXHAUECKHX
YCTPOHCTBAX, BXOASIIAX B COCTAE KOHCTPYKIMH CAMOJIETA M BCETO ABMALMOHHOIO
KOMILTEKCA, B MHTEPECAX TOBHINEHHS er0 HPQEKTHBHOCTH U CHHKEHHS MATEDHAIBHBIX
3aTpar.

§ L.13. BECOBOE COBEPIIEHCTBO KOHCTPYKLIMH
M MOBBIIIEHWE PECYPCA CAMOJIETA

Pa3suTHe caMOJETOCTPOBHHASA CBA3AaHO MOCTOAHHO ¢ Gopuboil 3a cHMAEHmE
MACCH KOHCTPYKUMH CAMOJIETA M HOBHIUICHAE PECYPCa ero KOHCTPYKHHH, ABATATENEH,
obopyaoeanua u cucteM. Muoroofpasue KOHCTPYKTHBHEIX DPEIICHMEH, BCTPEUAIOMEECS B
KOHCTPYKUMSX caMosneroB, TpebyeT mid CBOEro aHANM3a W CPABHHTEIBHON OLEHKA
3HAHWS OCHOBHBIX NPMHIIATIOB, KOTOPHIMH ONPEJE/ISETCS BECOBOE COBEPIICHCTBO ABMALM-
OHHOH KOHCTPYKUHH. BecoBoe COBEPIIEHCTBO KOHCTPYKIHW ONPENE/ISETCH MHOTHMH
taxropamu (BeiGopom mateprana, KCC, KyneTypoil mPOM3BOACTBA, TOYHOCTBIO OTPEe-
JIeHus AeHCTBYIOMMX HATPY30K M TOYHOCTBIO CAMAX PACYETOB HA MPOYHOCTH M T..).
Hmxe paccMATPHBAETCH JIMIOb BJHSHHC HA BECOBOE COBEPHICHCTBO KOHCTPYKLHHM BHIODAH-
HOW /711 HEEe CRUIOBOM cxeMul | criocofos nepenaun can. B monpasa. 1.13.3 pacemarpusa-
H0TCS MEPHI, TIO3BONAIONIAE YBETHUNTh PECYPC KOHCTPYKIHMH.
1.13.1. Cunogasi CxeMa KOHCTPYKUMH mioforo arperara (kpeuia, omepenws, drosens-
*a u ap.) coctout u3 ocHopHO# KCC arperaTta ¥ aN€MEHTORB, CAYXAIUMX 118 HEpefaun
MEcTHOH Harpysku na snementw ocHopHON KCC. Ocmopnas KCC socnpuaMMmaeTr Bce
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Pic. 1.23. Cxema pafoTel TOHKOCTEHHOM 06OTOUKK Prc. 1,24, Smopsr varmbarommx MoMenTos M, wis
{nosensKa OT HAPPYSOK Ha OTEpeHHE JIOHMKEPOHA OTHOOHKEPOHHBIX KDBLTHES € TIOAKOCHOM
Gankoit u Ges nee

| OCHOBHBIE CHIOBEIE (hakTOpPBI (IONEpeuHse ¥ NPoxoasHLe cuas @ u N, uarnbaomme u
 KpYTHIIHE MOMEHTE M u M) M COCTOHT H3 JIOHXEPOHOB, CTEHOK, CTPHHIEPOB, 06NIME-
KH, CHIOBHX naHenedl m T.a1, [lna nepesaun MECTHOH HATPYSKH MCHOIb3YIOTCH HEPBIOPH,
MOAHTOYTH, CTOMKH, KHHIb M T.IL

Ha nomo ocrosno#i KCC arperata mpmxogwrca no 60 % (m Bonee) ero maccwi.
‘Orciona cTeneHs Peasua3alii OHOIO M3 OCHOBHBIX TpeGOBaHHMH, ONPENETHIONIHX BECOBOS
mepmc’}[mo KOHCTPYKUHH, — OﬁECIIE‘IEHKQ A0OCTATOYHBIX ]TpO‘]HGCT]ZI H XECTKOCTH
KOHCTPYKIIMA TIPH HAMMEHBIICH Macce — ONPEeTIercs CTENeHplo HerecoofpasHocTa ee
. CHJIOBOH CXeMBI,

Tax, npuMeHeHue B ArPETATAX IUTAHEPA TOHKOCTEHHBIX MOAKPEIUIEHHBIX MPOOIBHBIM
A nonepevssiM Habopammy ofonoyek, CHocobHKX BOCIPHHUMATE B MOGOM CBOEM CEUEHHH
peicteyiomye B wux Q, N, M u M, , asnmomeecs XapakTepHol ocoBeHHOCTEI0 COBpe-
'MEHHOTO CAMOJIETOCTPOEHUS, MO3BOJAET HANOOMEE MOJHO YAOBJETBOPATh YKASAHHOMY
- Bhme TpeGosarimo. OCHOBHEIM 3/IEMEHTOM Takux o0O/MOueK SBAAeTCH xecTkas paboraso-
mas ofmmeka, BKUTIOUEHHAS B OGIIYIO CHIOBYIO cXeMy arperara. Ha pmc. 1.23 nokasana
‘exemMa paboter (brosenska, BHIOJTHEHHONO B BHAE TOHKOCTEHHOH NOXKPEIUICHHOM
 0B0n0uKH, OT CHT, AEHCTBYIOIMX HA ONEPEHHE B TOPHIOHTAIBHOM (P, ) M BEPTHKATLHOM
(P,) miockoersix. OT STHX CHI B CEYEHMSX hrosensaxa sosHukaior (), M u M, B Buze:
- DOTOKOR Kacame;HEIX ycuii B GokoBmHax guosersxa gp = P /(2°2/3 H) ot P,
B conax drosenaxa gg = P, /(20 2/3 B) ot Py ;
- ocemwix cmn § = P, L /(2/3 H) B cBojax ¢nosensaxa oT MaruGAIOmIEro MOMEHTa
Pyl ¥ ocesnx cun 8° = Py L, /(2/3 B} B Goxonunax iosessxa or maraGaiomero
MOMEATA Py oLy o
| MOTOKA KAcaTeqbHHX YCHIHI 1O KOHTYPY ceueHus (mromamsio Fo.) g ;| g
=P, k{2 F, ) or xpyramero momenta Py k.

Or xacarensunx ycuamii ofmmeka Gyger paboraTs Ha cIBHT, 4 OT OCEBHIX CHJ — Ha
PACTSREHME—CHATHE (BMECTE C NONKPENNISIONEAM ee Habopom).

Macca ofmmeku cocrapaser 25..40 % or Maccst kpeia m 25..30 % or maccs
nxa. [ToaroMy deM MeHbINE e TOMIIMHA, TeM MEHBIIE MACCA arperata. ¥YmMeHbie-
f TOMIHHG OOMIMBKY 8 c MOXHO JOCTHTHYTh, YMEHBINAS MeHCTBYIONTHE B HEH yewms

Atb, YBETHUMBAA BhIcOTY H M mmpHHY B (iosenska (omamsk ero KOHTYpa Pk
[pn 310M BO3PACTAXOT TAKXKE MOMEHTH WHCPIMA CEUEHWHA M KEeCTKOCTh KOHCTPYKIHH.

B kpeuie wam B ONEPEeHHH NPH ONPENENEHHOM FHAYCHHH M3rHOAIOMEro MOMEHTA
M= SH ysesnuenue BRCOTH ceuenns H . = H 9THX arperatos NpUBENET K YMEHbIIE-
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HHIO CHJI S, AeHCTBYIOMMX B MX JOHXEPOHAX M NAHEAAX, W OTCIONA — K YMCHBIICHUI
MACCH TOHKEPOHOB M oBmuBKK ¢ nogkpersonmm ee nabopom [eM. dopmyny (1.23),
me H, (z) opeacrasaser coB0ii MAMCHEHWE BHICOTH CTCHKM (CCYEHMS) 110 pasMaxy
Kpeina (onepewns)].

Bxmouerne 8 KCC 0OHOJORXEPOHHOTD KPhUTAa HAPYKHOTO HJTH BHYTPEHHErD NMOAKoCA
CHM3NT MAcCy JIOHXEPOHa, NpA 9TOM TeM Oombme, uem Goasine Gyaer paccrosnme @
Mexay onopamu kpeita (puc, 1,24, 6). Kak suano, ans cayyaes KpeUla © MOJKOCOM
YMEHBIIAETCSH TIOIIANL STIOPB ﬂsmﬁalommc MOMEHTOB

172
j M(2)dz
0

[UIS TOHXKEPOHA, 4 9TO BEAET K CHIDKEHMIO MAcChl €ro mosicoB M MAacChl JOHXKCPOHA B
LEToM.

IMokaxem 3T0 HA NpHMEPE ABYTaBPOBOrO JoHXepoHa [21]. Macca nowxkepora m,
OTPEAENAETCH MACCOM ETO IBYX MOSCOB 1, M Maccol crenkn m . [To pasmaxy pr!a
or Hyad a0 [/2 nnomanm ceueHwi rmacon F,, m BHICOTA CTEHKH H HE TIOCTOSHHEl |
sasucar ot z (0 < z < [/2). Torna, f— epes p M Py ynem;mc MACCHI MATEPH-
ana mosSiCOB W CTEHKM M YEepes a, H T, — Paapylalolne HANPSXKCHHS, MOTYYnM

1/2 /2
a=2my v my =2 [ pFy(dz + [ erberHep(2r dz; (1.23)
0 0
e
M Q(Z)
F @) = e, orHer (@) = Fou(2) = -
4 112 - " 1/2 (1.24)
n Z CT
=2 _ d (2)dz.
o o Iy -[ -

W3 suipaxenus (1.24) u pac. 1.24 uano, uT0 YeM MEHBIIC MIOWAnM op M(z) u
Q(2), TeM MEHBINE MACCA JIOHKCPOHA, KOTOPHIN MOXHO DACCMATPWBATL B NEPBOM CIydae
(cm. prc. 1.24, @) kax KOHCOABHYK GATKY, 4 BO BTOPoM cayuae {c. puc. 1.24, ) — kax

y Ha AByx onmopax. Otcropa KOHconbHAS 0aiKa NpA MPOUHX PABHBIX YCIOBMax Gyzer
BCETAa Taxenee, YeM Danka Ha ABYX Onopax. AHAJIOTHYHBIC BHBOIOB MOXHOC CAERaTh M
Ans KOHCOJTBHBEIX CTOEK IIACCH M CTOEK C MOAKOCAMM, OJHAKO NepBhe Gomee KOMNAKTHLL
Banka, pafomaiowas na uzeub, npu nepedaue CUi, XaK NPAasuin, MsuKeiee CmepxHeaol
cucmemsl, nepedaiowjel me Ke cuabl, u mem maxeice, em boawue ee dauna.

Anasmma seipaxennit (1.23) u (1.24) nokassBacT, YTO €C/IH IIOWANb CEUCHMS TOSICA
F, ¥ njiomans ceYeHus CTCHKH F, IOHMKEPOHA M3MEHSIOTCH 1o sutuie [/2 nponopuyuo-
HaJ'leO anropam M(z)/H(z) u Q(z). TO KOHCTPYKIMS JIOHXKEPOHA BYACT PalnoHanbHO#
€ TOYKH 3PEHHS 34TPAT MAcCHl.

Tlps GonpMX 3HAYCHASX WIrMOAIOMEro MOMEHTA M W MAasibX OTHOCHTE/ILHBIX
TOMIMHAX KPbU1a ¢ (MA/IO# BRICOTE CCYCHMIA) OOBUHOE JIOHKEPOHHOS KPBUIO MPOMTPHIEA-
er no Macce kpuabsy apyriex KCC, sanpuamep KecconHoMy U MoHoOnounoMy, Keccon-
HOE KPhUio uMeeT crabhie Modca JOHXKEPOHOB, H OCHOBHAS HACTH H3TMOAIOMIEN0 MOMEHTA
BOCMIPHHAMAETCA B HEM MOIIHEIMA mnanensmu. B moHobiounom Kpeute Boolme mer
JIOHKEPOHOB, H Bech HArHOAIOMMii MOMEHT BOCIPHHMMACTCS TONBKO NaHensmu. Oanako
kpoiaps Takux KCC oba3aTenbro TpeGyioT LeHTponiana.
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Prc. 1.25. TpeyroNbiHEIE KPLUIbS CO CXONAMHMUCS o=
(@) n papaenbHLMA (6) JoHAKEPOHAMH [

d
OBmMBKA H TOHKOCTEHHHIE ITEMEHTH

CHIOBOM CXEMBI HE JOKHEL TEPHTH yC-
TOMUMBOCTH TPH CKATHH W casure, [Laa
| 3T0M0 OHM TIONKPEIUTAOTCS: OOIWmMBKA —
NPONOIBHEIM W TIOTICPeuHBIM Habopamu, 2
. CTEHKH JOHIKEPOHOB, HEPBIOP ¥ NIMAHIOY- ﬂ

o8 — croiikamu, OTGOPTOBKAMM W T..
‘l«m BUIIIE YACTOTA NOCTAHOBKH NMOJKPC-

JMIOMEX 9ACMEHTOB, TEM BHINE MOXCT a g
1 BBk YPOBCHB HANPSIKCHAN OT ACHCTBYIO-
WHX CHT B KORCTPYKIAH (B mpeaene o, ¥ t,). BuATDHI B Macce mosydaeTcs mpw
MEPEX0ZC K MAHCIAM C COTOBRIM WM md;puposannum samonawreneM. Ilpr arom
TOIYYACTCS TAKXKE BHIMTPHIT B JKECTKOCTH KOHCTPYKITMH,

Jlra nepegaun kpyTsurero momesTa M, Gonee pANMOHANCH N0 3ATPATAM MacChl
BAMKHYTHIH TOHKOCTEHHEI KOHTYD. Bmﬂrpu.m B Macce Gyaer rem Somsmie, yem Gonbme
wiomanh KoHTypa Fyo. npn 3aganHoM sHaverun M, . Tlpa Hamruns Gonboroe skipesa
B Kpeuic win (prosensixe (HApYIueHWH 3aMKHYTOCTH KOHTYpa) M, Tpamcdopmupyercs
Hd PAHAUAX BHIPE3d YCHJICHHBIMM HCPBHODAMM HAM WNAHTOYTAMH B NAPY CHJ W aajaee
nepepacTes marnfoM NOHAKCPOHOB B KphuUlec Wi MarnGom GoxosuH drosensxka. Fro
' gpefyer JONONHUTEBHEX 3aTPAT Macchl. OcOGEHHO BE/MKH 3aTPAaThH Macck NP BHIPE3AX
B KCCCOHHBIX (MOHOGJOMHEIX) KDHINBAX.

Harpyakn, SeficTBYIOMME HA arPeraThl, HO/DKHEL IEPeAaBaThe K yaaaM UX Kpere-
'HHE KpaTuadmmuM nyTeM. TpeyronbHEE KPHUBS ¢ MEPIEHIMKYIAPHEIMEA K OCH dirode-
a [apa/LIeaEHEMA MeXay cofoi Jomxeporamy (puc. 1.25, 6) OGyayTr npm mpouux
PABHBIX YCIOBHAX Jierde Kpuiibes apyrax KCC, Tax Xak HATPY3Ka ¢ MPHJIETAIOMMX K
JIOHXEPOHAM yACTEi Kphiia Gymer mepezaraThCs HA VBB KPCILICHHS KPEUIA KpATdaii-
MHM YTCM.

- Uroler cHM3UTH MACCY YCHJICHHHIX DJCMEHTOB KOHCTPYKUMH — YCHICHHBIX LINIAHNOY-
M HEPBIOP — JKCJIATEIBHO, YTOOH KAMIHIL H3 HHX HCOOMB3OBANCA CPA3y IS BOCHPM-
H Tepesaun AByX 1 Gojee COCPeIOTOUCHHBIX CHUT.

Boee MOTpoGHO 3TH ROMPOCH PACCMATDHBAIOTCS HWXC B COOTBCTCTBYIONTHX PaSc/ax

KoHCTpyKUMH H3 KOMNO3ULHOHHBIX MaTepuanos. B mompasn. 1.6.5 yxe
Ch OCHOBHHIC XapakTepucTeke KM u oTMeya uce BOSMOMKHOCTH CHIDKCHMA
xoncrpykmen Ha 20...30 %, npu mx npamencEun. Ouemn sdipextusso B8 arOM
€ MPUMCHCHAE YT/IC- W, OpraHoracTikoe. OQHAKO, rOBOPA O BECOBOM COBCPIICHCTBE
CTPYKIAA, CACAYCT OTMETHTB, HTO HAUOOAbMEE CHUXEHUE MAccsl KONCMPYKUUL
HAEMCSL @ MOM CIMae, ecau KOHCMPYKYUSI CAMOREMA CReUUAThHO RPOCKmMUPYemcs
ucnoassosanue KM, a ne apucnocafiusaemcs X ux UCHORbIOGAHUIO 34 CHEM
eHbl mpaduyuonislx mamepuaioe ha KM, Tak, B OIHOH W3 NMEPBEIX CHIOBBIX
pykumid w3 KM — uensHonosoporsoM ropusonTassHom onepenun (LIITTO)
onera F-111 amomunnesas obwmeka Owia samenena Ha GoponnacTukoRyo ¢
1 CTEKJIOTLTACTHKOBEIM 3ATIOJIHATCACM H ﬁopm:'rexnonnacnmosmmn JOHXEpOHA-
D10 noasoaun0 yMmenemuTs maccy L0 ua 21,5 %°. Onmaxo paspymenne

.
Mo marepuanav B.H. PegauucHko.
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Puc. 1.26. Cxema wieHeHMs TPAHCNIOPTHONO CaMOnera ¢ arperatamu w3 KM

KOHCTPYKIHH TIDH CTATHHECKHX HCOHTAHMAX NPOM3ONLI0 B MECTE COSAMHEHWS (cKieiikm)
ofmmBKH ¢ THTAHOBEIM Bajom LITITO,

Celfuac ye HMEETCH JOCTATOYHO MPHMEPOB MPOEKTHPOBAHMS, CO3AAHMS M MCTIOIBA0-
BAHNS B CCPUITHELX CAMOIETAX HECHJIOBBIX M MAJOHArPYXEHHBIX KOHCTPYKIUMA (0bTeka-
Teel, KPHIIEK JTI0KOE, CTBOPOK IACCH, BO3ayx03abopaukos A ap.). Hemamo npumepos
MCTIONB30BAHMS W BEICOKOHATPYXEHHEX CH/IOBHX KOHCTpYKUmi u3 KM: crabunusatop
camosiera F-14 (nOHXEpOHE! M3 CTEKJIOTEKCTOTHTA M TPEXCICHHAS COTOBAHS KOHCTPYKLHA
ofmmBKH ¢ Henonb3oBanmeM Gopa), LITITO camonera B-1 (o6mmexa us Gopoyrme-
IIACTHKA, JIOHACPOHEL H3 YIVICIUVIACTHKA H HEPBIOPH ¢ TObPHPOBAHHON CHHYCOMNANLHON
CTCHKOM, JomycKawmeit Goee BHICOKHE YDOBHW KDHTHHUECKMX HATPAXEHWE MECTHON
HoTepH ycToiumBocTH), KBab camoaera L-1011 » gp. Ha pue. 1.26 nokasama cxema
TPAHCIIOPTHOIO CAMOJIETA € arperatTaMH, KOHCTPYKUHA W TEXHOJMOrHE NPOU3BONCTBA
KOTOpEIX IpoekTHpoRamice mon KM, Obmee cHuKeHME MAcchl KOHCTPYKIMH S76Ch
mo 25 %.

Hcnomsaoparne KM 1mo3po/mio SHAMHTENBHO YMEHBIIATD YACAO SAEMCHTOB KapKaca,
a 0TCIAa — W uncao coeamHeHni. Bce 3TO NO3ROMMIO0 YMEHBIIATE MATCPHATIEHEE
34TPATH NPH NPOK3BOJICTHE B KOMIICHCHPOBATh TEM CAMBIM BHICOKYH) CTOHMOCThL HEKOTO-
peix Bugos KM, manpumep GopoyrieniacTakos.

1.13.3. Mepnl, NO350J510UIHE YBEIMIMTE PECYPC KOHCTPYKLWH, T.€. YBEJIHUHTE €8
CONMPOTHBIEHUE YCTANOCTH, CBOANTCS B OCHOBHOM K CJIGHYIOWEMY:
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YMEHBIICHHIO ACHCTBYIOIBX HANDSXKEHWH o, (cM. prc. 1.9) mpum moBTOPHEIX
HATPY3KAX 34 CUET YREJWUCHWS IJIOLWANel NOnepednsiy ceucHmit anemenros, Oqaako
TAKOH MyTh BEAET K YBEAWUEHMIO MACCHI KOHCTPYKLIHN;

HCIOMh30BAHAK0 XMMHUECKH B0Jee YHCTHIX KOHCTPYKLUMOHHKEIX MATEPUATIOB;

YMEHLINCHHIO KOHIEHTPALMH HAMPAXKEHUH B anemenTax KoHcrpykuan. OrsepcTis,
VCTYTIRL, M3MEHERnE auamerpa (moboi mepenan JXECTKOCTel) SB/ISIOTCH KOHUEHTpaTopa-
MH HANPSXKEHWH W MPUBOAAT K CHHXEHWIO KPHBOM BRIHOC/AMBOCTH (cM. moapasn. 1.6.4
¥ puc. 1.9) — K CHMKEHHI) CONPOTHBJAEHHS Yycranoctd. IT03TOMy B KOHCTPYKIMH
- BeofXOAMMO CKPYIVISTH TEPeXoNsl, MCMOML30BATh IITAMIIOBAHARIE JETAMA, 3 BMECTO
BAKIENOYHBX COEIMHEHHI — KNeeBhle WM CBAPHBIC KOHCTPYKLMH, YNPOUHSA MOBEp-
XHOCTB H He gomyckas rpy6oit ee ofpaborku.

Bo3HMKHOBEHME TPEMINH B MOHOJNHTHHIX NaHenax Gosee omacHo, wem B COOpHBIX
KACNAHEIX [AHETAX, TAE OTBEPCTHE [10 3AKJIENKY MOXKET OrPAHHYMTh PACIPOCTPAHCHHAE
TPENIKH, HO CAMA OTBEPCTHS AB/SIOTCS KOHIEHTpaTopamm Hanpsokenni. [TogpoGro atw
BOTPOCH PACCMATPUBAIOTCH B CHCHHMATBHBIX IUCUATUIMHAX: KOHCTpyMpopamue [26] u
- npoekTAposanue [27] camoaeTa, MPOYHOCTH CAMOMETa.

 KOHTPOJIBHBIE BOIIPOCHI H 3AJAHHA

1. Haobpasure HYIO CXEMY CAMONETA ¢ ASTANUIAUMEN ALPErATOB NIAHEDA M MOKAXKUTE HA Hep-
w CAMONETA SIEMEHTL! KOHCTPYKIMM, EOWERIIME B CTPYKTYPHYIO thopMy.
2 Ofmsicrnre cMbick ¥ cymect JIA. T GOpMYTY IS ONpEnEneHNs BIAETHOM
MACCHI CAMOMIETA USPE3 OTHOCMTENLHBIE MACCH 8ro uacTedi, Kak MsMeHuTcs auavesue my npy i, = 0,3,
0.3, M‘OZKW%CWWNHWM% S'DDDxruyMem.u.ler-mu My JI0
QfbacHUTE MONYUSHHBIE PEIYIBTATEL
3. HasosuTe OCHOBHBIE XPHTEPHM 118t BHIGOPA KOHCTPYKIMOHEBIX MATEPHANOB,
& Haofpaaute cxemy o, JeHCTBYIOMHX HA \ W jaiTe orp neperpyskd, Onpexenure
TEPErPY3OK N, M M, 1S OPAMO, JALHOTO NOJETA € TOC CKOPOCTBIO M
IMHEHHOTO nonm B a:pmmhum TLIOCKOCTH B uumeﬁ TOUKe TPAEKTOpHM mpH ¥ = 900 km/u, R =
w, dV/dr =3 m/ct,
Hanumure Bhipaxenye JUis NEPerpy3ky B HECNOKOMHOM BOJIYXE W NPOAHANMAHDYHATE BIMSHHE HA
IPYSKY NaPAMETPOB KPhLTa.
6. Hasorute ocaoBEEIS DAKTOPH, BIMSKUIME HA KOHCTPYKUMK. Tlpuseaute npuMepsi. Chopmymupy#Te
a
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rnABA 2

KPbLIIO

§ 2.1. HASBHAYEHHUE KPBUIA 1
TPEEOBAHHWA K HEMY

2.1.1. Hagnauenwe kpoiia. KpsLio — Hecylnas MOBEPXHOCTH CaMOJIETA,
NpegHA3HAYCHHAS ISl CO3JaHusl ADPOIMHAMIYCCKON TIOTBCMHOM CHABIL, HEOOXOMMMOM st
ofieclicueHAd MOJIETA M MAHEBPOB CAMOJIETA HA BCCX pexuMax, npeaycmorpenssix TTT.
Kpsuto ofecneunBaeT moNepeyHyo YCTONUMBOCTE H YNPABAAEMOCTh CAMOIETA M MOXKET
GBITH HCIOB3OBAHO A8 KPEMICHUS WACCH, ABATATEACH, PA3MEIIEHAS TONANBA, BOOPY~
xedna u T.n. Kpeimo (pue. 2.1) mpepcrasnser coboif TOHKOCTEHHYIO TIONKPEINICHHYIO
0BOJIOUKY M COCTOMT M3 Kapkaca u oBmMBKA 6; KAPKAC — W3 JOHXEPOHOB /, CTEHOK M
crpuArepos 2 (opogosbHE HaGop) m Hepsiop 9 (nomepeunsii HaGop). Ha kpeuie
PACHOJNIOKEHH CPEZICTBA MEXAHU3AIMN (OPEIKPLUIKHM 7 M 3AKPRUIKH §) ANd yAy4IOEeHHS
BIIX camonera, 31epoHs! § H HEHTEPHOENTOPE 4 — IS YIPABJICHHS CAMOJETOM OTHOCH-
TENbHO IMPOAOABGHON OCH, THIOHH 8 ~— /19 KPEIJICHHS ABUTATE/ICH.

Puc. 2.1, Kpryio COBPEMERHON0 MACCAMHPCKOTO CaMOneTa
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Ha 204110 KpbUIa MPUXOAMTCS 3HAYMTEILHAS YACTh Maccel miasepa — ot 30 o 50 %
# ot 30 mo 50 % nOAHOro CONPOTHRIEHMS CAMONIETA; m_Kp =0,08...0,15"

2.1.2. TpeGosanns x kpbiay. Kpome ofmmx nna scero camonera Tpebosanmii (oM.
noapaaz. 1.12.3), & kpbuty NpeTbaBAsoOTCa TPeGOBAHHA 0GECTICUSHHS BO3MOXKHO Bostbime-
0 3HAUEHHS A3POTHHAMMYCCKONO Kauectsa K | npupamenus kox(phuupenta mogpeMHoi
CHITBE 33 CUET MEXAHMIALAHN KPBIAA Acy, o . BO3MOKHO MEHBILETO H3MCHEHNS XapakTe-
PHCTHK YCTOWUMBOCTH M YNPABIYCMOCTH CAMOMETA M €r0 ADPOAMHAMMYCCKAX Xapak-
TEPHCTHK [PH TEPEXOJE OT HO3BYKOROH K CBEPX3BYKOBOH CKOPOCTH MOIETA, BO3ZMOXHO
MEHBIIEND MOCTYTVICHHS Tenaa B KoHCTpykuwio (cv. § 1.9), Boamoxno Go/bmmX oGbeMos
A5 PASMCIICHMS Pas/JIMYHBIX TPY308.

Kak camw ofmiue TpeGoBaHUA K cAMOJETY, TAK M COCOUANLHBE TpeBOBAHHS TOMBKO
K Cr0 KpeUTY BO MHOTOM TMPOTHBOPEUHBHL. B KDBUIBAX CYNIECTBYIOMIMX CAMOIETOB
PeanMs0BAHEL KOMIPOMHUCCHEE PElICHHAs, KOTOPHE Hauboiee MOMHO OTBEYAIOT HASHAUE-
HUIO CAMOJIETA H MPEgbABIeHHbNM K Hemy TTT.

Ynornersoperre TTT nrs pasHeX THNOB CAMOJETOB JOCTUTACTCH NPEXIE BCEro
NPUAAHMEM KPBLUTY COOTBETCTRBYIOMEH (hopMBl H pA3MEPOB.

§ 2.2. BHEIIHHE ®OPMbI KPBLITA

Buemuane GoOpMH KpPpbHJa XapakTepH3YIOTCH €10 BHAOM B
miaHe, npoHiIeM MONMEPEYHOr0 CEUeHHs M BHIOM criepeay (YIJIOM momepeuHoro V),
DopMbl KPLUIGEB B TL1AHE NOKasausl Ha puc, 1.4, Oxsako HanGoabmee pacnpocrpakeHne
TOIYUH/IN JTHIOE KPHUThS, MPEICTABICHHBIE HA PHC. 2.2: MPAMBIE KPbUIbS — TIPAMOYIOIb-
woe (puc. 2.2, @) w rtpaneuuesuauoe (puc. 2.2, 0); Kpuuibs mpamoil (puc. 2.2, o),
obpatroii (puc. 2.2, ¢) u namensemMoi B oaere (puc. 2.2, €) CTPENOBUAHOCTH, KPhLIbS
KAK YaCTh WHTErPATBHOM C (progenstkenM cxembl (puc. 2.2, %), TPeyroibHHE KPBUlha (puc.
2.2, d). Ha oToM e puCYHKE NPUBEACHBI H MX OCHOBHBIC IEOMETPHYECKHE NAPAMETPRI.
[TapaMerps KOpPBHAa XAapaKTePUSYIOMME KPLLIO NPU BHOE B TUIAHE:
WIOWans Kpsuta S, pasmax [, OeHTpajIbHAS
xopra by, Goprosas xoppa bg, KoHuCBas
xopaa b, yroa CTpelOBHIHOCTH — yrO7I
MEKAY NEPACHOIMKYASPOM K TJIOCKOCTH
CHMMETPHY CAMOJICTa W JIMHWMCH NepeancH
KPOMKH Kpblid ¥ WM JUHWEH OIHON yer-
BEPTH XOPI X)/4 YATMHCHHMC Kphiia A =
= /8, cyxenue kphia n = bg/b,. B coor-
BETCTRUM C TIONOXKCHHEM W HAZBAHNEM XOPI
b, bs M b, HASLIBAKOTCH CEUECHNS KpbLIA ¥
(enTpanbioe, OOPTOBOE M KOHLEBOE) M 4
HEPBKIPB! KPbLIA B 3THX CceucHusx, Yacrs €
(]

P 2

Uiaphup

Aobgpomuasn
Yarms xpalad

Aupis 174 xopd
@

Puc. 2.2, ®opmer kpbumes B naane. FeoMerputieckue

TAPAMETPII KPBING X1

T— M, — OTHOCHTENBHAS (110 OTHOMIEHHIO
K Macce BCero caMoneta) macca kpbuia. B pasedeimem H L
B3/, — OTHOCTEBHAS (110 OTHOMEHHIO K Macce
BCERO CAMOJICTA) MACCR f-ro arperara. 7
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Kpeina y passbema (rme 6bi om W Gbun), ofpamernas K och (PIO3eNIxKa, HAZHBAESTCH
KOPHEBOI YACThIO, & HA MPOTHBOMOIOKHOM KOHIE KPHLIA — KOHIEBOH YacThio.

[lepeuncneHHpie NApaMeTpsl BMECTE € OTHOCHTENLHOM TOMMMHON mpoduns kpei-
a4 ¢ = cpo /b (e, — MAKCHMAIbHAS TONIWHA Tpodwis, b — Xopaa) ONpefensioT
A9POAMHAMMUYCCKHE XAPAKTEPUCTHAKM KPBUIA M CYLISCTBEHHO BAMSIOT HA Er0 BECOBHIE M
KECTKOCTHBIC XAPaKTEPUCTHEM,

2.2.1. AHAJW3 BAMSHMS reOMETPHYECKMX NAapaMeTpoB Kpbild HA ero BecoBhie W
HKECTKOCTHBIE XapakTepucTHkH, CpaBHEHME M0 MAcce W JKOCTKOCTH KPBUILEB, OT/IMUAN-

HIMXCS 3HAYCHUEM ONHOIO M3 TEOMETPHYECKHMX TIAPAMETPOB A, m, ¥, ¢ NPH TMOCTOSHHEX

SHAMCHMSX OCTANBHEIX M TPH 3aJlaHHOM HATPY3KE Gnmxf M IVIOIATM Kpbina S, mOKashi-
BAET, YTO KPHIO € MEHBIIMM 3HAYCHHEM YAJMHEHHWS A WIM CTPEJAOBHAHOCTH X, C
GONBIIMMEA 3HAMECHUAMH CYKSHHMS 1) MJIM OTHOCHTENBHON Toammue & Gymer obnapath
MEHBIIEH MAccoil U BONBIIEN XKECTKOCTHIO.

C yMEHBIIEHHEM )\ YMEHBIIAOTCH M3raGaiomme MOMEHTE B GOPTOBOM CeYeHMH KpbLia
M = Rb (yMEHBIIAKOTCS IUICUH b 10 TOYEK NPUIOKEHHS PABHOACHCTBYIOMIECH A9POIHHA-
MU4ecKHX cui R, oM. puc. 1.24, @) u Bospacraer Bhicota GOPTOBOIO CEYeHHS KPhLia, TaK
Kak ypennumBaercs auauna Boprosoi xopasl. TlocaenHee NPUBOANT K YMEHBIIEHHIO CH
S B mosicax JIOHXKEPOHOB H MAHENSX KPhLIa, UTO MO3BOMYET YMEHBINHTH uX maccy. C
VBEJIHUEHAEM BLICOTH! CEUSHMIE BOPACTAIOT W MOMEHTH HHEPLHN CEUCHMIT, Onpeaeso-
mue XKEeCTKOCTh Kphiia. Bce 970 M MPHBOIHT K YMEHBIIEHUIO MACCHI KPBUIA H TTOBBILIE-
HHIO €r0 XKECTKOCTH.

C }"MEHB]HEHHEM x yMCHhIIiaETCS! CTPOMTENABHAN NAWHA KPBUIA B BCJIEACTBHE 3TOr0
VMEHBIIAOTCH M3rHGAIOmMe MOMEHTH. Macca Takoro Kpbula YMEHBIIABTCS, a4 KECTKOCTh
— BO3pacraer.

Tlpu yBeAnueHMH v YMEHBIIAKTCHS M3rubalolime MOMEHTH B GOPTOBOM CEuCHHH
Kpbiaa (YMEHBITAKOTCH TUIEUH 10 TOUEK MPHI0XEHHS PABHONCHCTRYIONIEH 49pOINHAMM-
UYECKMX CHJI), @ XOpPAd M, CNEXOBATENBHO, BHICOTA 3TOrO CEYEHHS BO3pactaloT. Macca
KPhiTd YMEHBIIAETCH, @ HKECTKOCTh BO3PACTALT,

Tpu yBenuueHrHn ¢ BO3PACTAET BHICOTA GOPTOBOrO CEUYEHMH KPBLUIA, YTO MPHBOJHT K
YMEHBIIEHHIO CHl S OT M3rHOAKMEr0 MOMEHTA M, YMEHBUIEHMIO MACCH KpHUIA M
BO3PACTAHWIO ET0 KECTKOCTH.

2.2.2. AHanu3 BAMSHKSA TEOMEeTPUYECKHMX MapaMeTpoB KpblUla HA a3pOIvMHAMMHECKHEe
XapakTepucTMEM. Bruwanme ynanmHEEeHH A HA KOIPHUUKMEHT NMOTLEMHON
CHIbI €y, TOKA3AHO HA puc. 2.3: ¢ yMEHbllJCHHCM A yxy,uma;o'rcs HECYIIHMEe CBONACTBA

KphL1d — DAaeT 3HAUYCHHAS dc /t.im = ( 3m najgeHue (. o MOXET OBITH KOMIICHCHPOBA-~
HO HB0 yBETHUEHHEM cxopoz_m nnncTa nubo yne.nm{e}meu ILIOMAAA KphiIa S, uTo
noTpefyer AOMONHATEbHBIX 3ATPAT MACCHL

Brnguue yamuuenns A Ha koadpdunpeHT 10608010 CONPOTHBIEHHL €y, CKA3BIBACTCH
HA [03BYKOBOA CKOPOCTH 4epes Koo((pHOMEHT MHAYKTHBHONO COMPOTHB/CHHS C,,; =

-0 fu/ {n13¢), HO €r0 7018 HA CBEPX3BYKOBBIX CKODOCTAX PE3KO YMEHBIIAETCH, YCTYras
MEeCTO I'IUJ'IHOBOMy CONPOTHRIIEHAID, HOCJIBHH&E YMEHBIUAETCH C yMCHth‘,H[/IeM A.
[ToaToMy KpuLIbs MATLIX yAAMHEHHE (A < 3) HAILTH OCHOBHOE NPUMCHEHHE HA CBEPX-
3BYKOBHIX camoyierax. [I1s yMEHbIIEHHS COTPOTHBJICHUS ITHX CAMOJICTOB MX KPBLUIBS
HaOpaHbl M3 TOHKMX CBEPX3BYKOBEIX mpodmneii, umerommx snauenns ¢ = 0,03...0,05.

Ilns TSKeNBX MACCAXKMPCKMX H TPY3OBBIX CAMOJIETOB, JCTAIOMMX HA OOIBIIAX
BLICOTAX M J03BYKOBBIX CKOPOCTSIX, NOTPEOHBIC [/ MOJETA 3HAUECHHS C,, BEJHKH,
NOITOMY JUISl CHUXKEHNS €y W YBEJMUCHNS A3POAMHAMAYECKOTO KavecTsa K = ¢, /¢ .,
ONPeNeNFOmEero KOHOMHYHOCTE H NANBHOCTE MOAeTa, HA STHX CAMOMETAX NMPHMEHSIOTCH
KpbUihl ¢ BONbIOMMH  yANHHEHHSMH H GOnbwoi oTHOCHTENBHOM TOMmMHON (A = 6...9;
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Cya Cqa x=0
A=70
0 45°
2.0 X=60°
Lo
40,3
1 ] 1 CSv 1
of,° 20 o2
g 10 20 ¢ 0 "(A‘p 10
Puc. 2.3. Basucumoctn Cpp = floc, A) Puc. 2.4, 3asucamocts ¢, = fla, x)

¢ =0,12...0,16). ITprmencune KM, cHmxkas maccy KOHCTPYKIHH KpBUEI, TO3BOSET EIe
GosBIre yBETMUMBATE A, KOMIEHCHPYS CBASAHHOE C HTHM VBETHUEHME MACCH M CHUKE-
HHE XECTKOCTH KOHCTPYKUHH KDPbLIA,

Baruwsnue yrana cTpenoBHAHOCTH X B Cyy M Cy, TIOKA3AHO HA

puc. 2.4 u 2.5, Hecmorpa Ha cHibkeHue C;a! C VBEITHYEHNEM 3 OYEHb CHUIRHO CHHXKACTCH
HA CBEPX3BYKOBRIX CKOPOCTAX HAMEHHE C,,, YTO M MPUBOIHT K NPAMEHEHHIO HA G0Mb-
IMHMHCTRE CBEPX3BYKOBHIX CAMOJIETOR CTPEIOBHAHLIX M TPEYTOIBHBIX KPHUTBEB C© BOsbIoi
CTPETOBAIHOCTEIO. CTpCJ[OBHHHOCTb KpPBLIa SIBJASCTCH CPEOCTBOM N8 TOBBIINEHHA
sauchmii M, (cm. puc, 2.5). Oapako HEpaBHOMEPHOCTb PACTIPEAETCHAS BOJIYMIHON
HArPY3KW 1O pagvaxy Kpouia (sa puc. 2.6 npuBeseHBl 3ABMCAMOCTH UMpKysmmn I ot
1 ¥ ¥ 0O pasMaxy Kpbila z) ¥ MEPETEKAHHE MOrPAHHYHOIO CI0S OT CEPEIMHBl KPLLIA K
€ro KOHIaM MPHBOIST HA CTPEJOBHIHOM KDhiIE K BOSHMKHOBEHMIO KOHLEBBIX CPHIBOB HA

YIIax aTakH, NOTEPE TONEPEUHOH YCTOHUYMBOCTH M TONMEPEYHON  YIPABISEMOC-
TH CAMOJIETOM, TAK KaK 3EPOHB OKA3HIBAIOTCH B 30HE CPhiBA. [I0MBJICHHE KOHIEBHIX
CPWBOB HA KPBLIE BHI3HIBAET MOABJACHHE KAGPUPYIOMMX MOMEHTOB, UTO BJIMSET Ha
NPOAOABHYI0 YCTOHUMBOCTE camonera. IIpu ymenmuenmm. ¥ BO3pacTaioT yriam aTaxw,
COOTBETCTBYIOMMME Cyomay: UTO SATPYAHSIET peaamaauiio GOMBIIMAX Cy, TIPH BITETE
NOCANIKE CAMOJIETa, Tak Kak TpeOyeT yBeaMueHAs AMMHEL CTOCK IIACCH,

Bauwsuue cyXEeHHS 1 CKAauBaeTcs HA NONEPCYHON YCTONYHBOCTH M
YNPaBASEMOCTH CAMOJETA, TAK KAK C YBEJWYEHMEM 1 30HA KOHLEBONO CPHIBA CMEMIAETCS
K KOHUAM KpHIJIA B 30HY, TAE HaXOAATCA anepoHH (cM. puc. 2.6, @). ¥Yseauueuwe n
OPHBOZHT K TOBBILICHHIO BOEBOH aspoaMHAMUYEcKoit XuByuectn camoaera. Kpome Toro,

Cra x=0
30°

——
I 'ME 3 , a > Y2z 0 : 2 z
o 0.4 08 K2 e M

Puc. 2.6, 3amncumocty T, = flz, ) (@ u T, = flz,
Puc. 2.5. 3asucumocts ¢, = fM, x) x) (&
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Pac. 2.7, 3aBHCUMOCTS ¢, = f(M, ©)

npy YBEIHUEHWH 1) YBEAMYMBAETCH TJIOWATL Kphiaa, 06-
CAYXUBAEMAs MEXAHHIADMEH Kpeiia, M BO3pacraer ee
NPEKTIBHOCTD, YMEHBIIAKTCS TU1EY0 M M3ruOaonmit Mo-
MEHT.

y‘{ﬂ‘!’h[.'ﬂﬂﬂ CKa3aHHOE BbIIIE, MOXHO CUHMTATH 3HAUCHHA
1 = 2,5 6imskrmn K ontuMatbasM, OIHAKO ¢ YMCHBINEHN-
€M X M YBETHUEHWEM A SHAYCHWSH T) BO3PACTAKOT M MOTYT
6wiTh Gonpwe 2,5,

0 0608 K0 12 1% M BAusHHE OTHOCHTEAbBHON TOAMH-
Ho npodguas ¢ Hac,, nokasamo ma puc. 2.7. C yBequueHHeM ¢ Bospactact
HECyumas CIIDC(}GH(]CTB ﬂquJ}IJ'.[E BO3pacracr \'.' H YMEHBIIAIOTCH 3HAUCHHI M y IpH
KOTOPHIX NMpH OOTEKAHMM KPHUTA TOSBAAETCH MeCTHAS CKOpOCTB, PABHAs cxcpoc*m 3BYKA.
B kphisie y Gopra yacTo crasaT Hecymme npodian ¢ Gombinoil OTHOCHTEIBLHON TommmHoi
¢, K KOHILY KpbJd JHAYCHUA ¢ YMCHBIIAIOT, DTO CHHXKAET MACCy KPHUIA H €ro conpo-
THBJIEHWE,

[TpoTHBOpPEUMBOE BIMSHAC IEOMETPMYMECKMX NapaMEeTPOB KphIA HA €r0 Maccy H
KCCTKOCTh, HA A2POIHHAMHYCCKHC XAPAKTEPHCTHKH H XADAKTEPHCTHKH YCTOHUMBOCTH
W YNPAaBASEMOCTH YCIOKHACT BHOOP PAUMOBAIBHBIX 3HAUCHHN JTHX MAPAMETPOB, KOTO-
pulii 10/DKeH OBITH NOAYMHEH YAOBJETBOPEHHIO NPEXbIBAsSeMbx K camonery TTT.

2.2.3. @opMel Kpeiaa B nuiane moryt OwiTh pasmmussiva, Muoroobpasue dopm
KPBLTHCB B TUIAHE, KaK MOKA3BIBACT OMBIT CAMOJCTOCTPOEHHMS, CBOANTCH, MO CYIIECTBY,
K TPEM THTAM: [PSMBIM, CTPEIOBHIHBIM B TPEYroAbHEM. DOPMBI KPhUTHEE B IUIAHE GhLTH
nokasaHsl #a puc. 2.2,

IpaMbie KPbLIbs (MPSMOYIOJBHEIE M TPANCIMEBHIHEIE),

MNMpaMoyronbHEHE KPBhHJaba WMCKT 0Nee BEICOKAE HECYLUME CBOMCTBA
(C-a i < cy ) u Gonee mMpOCTYI0 TEXHOJOrWIO MponasoncTsa. I1pw oIMHAKOBEIX MO
paaMnxy npudm;mx CPHIB TIOTOKA HA GOMBIIMX ¥IaX aTAKM ¢ HACTYNACT PAHLIIE B
LEHTPE KphUId, YTO MECHBINE CKAFBBACTCA HA MOMEPCYHOH YCTOMYMBOCTA M YNPABASEMOC-
TH, TAK KakK pdekTHBHOCTE 371epOHOB NpH 9TOM coxpanserca. HepocraTkammu siisiorca
MeHbIIee 3Havenne M, BeICOKOE 3HaUeHne K03(hUIHEHTOR MHIYKTHEHOTO COMPOTHE-
JIEHNS €, IpH M < ] n, 4TO OCOGERHO BAXHO, OUEHD BHICOKUC CONPOTHBACHHS ¢, , TPH
M > \4 (cM. puc. 2.5). Tlosromy Takwe KpeUIbH Lenecoo0pasHBl B DCHDBH{)M nas
CAMONETOB ¢ HeGONBIIOH N03BYKOBOH CKOpoCTBIO moneTa. JLas camoneroB © Gonbmoi
TIFOBOOPYXKEHHOCTEIO, O0ECMEUMBAIOWIEH BBICOKOE 3HaueHHe V... MpPSIMOE KpHLIO

NO3BOMISICT MOAYYATH TIPA MPOYMX PABHHX ycaousx (G/S = const, n,:“ = const)
JIYUIINE B3AETHO-ITOCANOUHBIC W MAHEBPEHHBIE XAPAKTEPUCTHKH, Boaee BHCOKOE Kauec-
TBO M JaAbHOCTb MOJIETA HA AO3BYKOBO#M ckopoctH (camoner F-104). Tlpu M > | otn
XAPAKTEPUCTHKH ¥ TIPAMOTO KPHUTA XyXKe, YeM ¥ APYTHX KpbUibes. [L1d CHMKEeHHa Macchl
KPBUIA CAMOJIETH C TIPSAMOYTOTBHBIMH KPBUTBSME JE1210T JH00 ¢ BHEITHAM TOZKOCOM (CM.
puc. 1.24, §, mabo GAMIaHHON CXeMBI,

TpaneuuweBNIHBE KPHJbSA WMEKOT MEHBIIYIO MACCY, HEM MpPAMEIE,
MoaTOMY ueMm GOMbIIE CyXEHHWE, TeM MEHBIIE MPH NMPOYHX PABHBIX YCAOBHSX Macca
KpsU1a B Gobie ero xectkocTs, OZHAKo Tpy GOMBMIMX 3HAYEHHSX 1) nanaer axpekTus-
HOCTh DJIEPOHOB M3-3a4 KOHIEBHIX CPHIBOB M YMEHBINAETCH 3HAveHME Cy.o.... Takue
KPBLIBS IIHPOKO NPHMEHSIOTCH HA JOIBYKOBEIX camoserax. HeGompmoin yroa crpeso-
BHAHOCTH O0/IErYaeT PemeHne BONPOCOB HEHTPOBKA.

Kpoinhs, npaMoyroisHpie y 60pTa ¥ Aance K KOHCOAH TPANCUMCBHAHBIC C 3aKpyrie-
HUAMA HA KOHUAX, GAMAKH K 2JUIMITHUCCKMM MO0 CROMM A2POAMHAMUYCCKMM Xapak-
TCPUCTHKAM, HO 3HAUMTEILHO MPOIIE B M3TOTORICHWA.
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Kpono sanumnruucckod dopmMum B nmaave (oM puc 1.4)
MMeeT JYUIICEe O CPABHCHHIO C KPHIILAMM APYTHX (DOpM pacnpenencine UMpKy s,
O10 obeCOEYMBACT TAKMM KPBUTBAM BHICOKHE FHAUCHAS A9DONMHAMHYECKMX XapaKTepuc-
THK (MCHBIIME SHAUCHWS MHAYKTHBHOTO COMPOTHBIAEHHMS €, H3-34 MEHBIIErO CKOCA
notoka M B HenoM Gonee BHICOKOE FHAYEHHE AIPONMHAMUUECKOro kauecrsa). Opmako
TAKOE KPHLIO OUCHB CACKHO B MPOM3BOACTEE M3-31 CBOMX HEIMHeHHHX (opM, Tpebyer
MEPCMCHHON TI0 Pa3Maxy KphLla KOHGMMrypaluy CEYeHWH NMpONONLHEIX anementos. B
TAKOM KPHIJIE TPYAHO PEANH30BLBATH CTHKM OBIMBKY C CHIOBBIMEA 3MCMEHTAMM.

Crpenopuanbie Kpblibd. CTPEIOBHIHOCTD TAKMX KPBUTBEB MOXET OMTH mpaMoi,
obpaTHOl B MaMcHSEMOH B monere. JIad HUX C YBEJMYEHHEM CTPEIOBHIHOCTH YBETHYA-
Baeres M, !

L 2
Mxpx>0 ’ Mup;;=0 Tocosg | @.0n

B nmanasone asmaucemii M = 0,8..2,0 raxme KpHUIBS WMECIOT BIOJIHC NPHEMAEMBIE
a3pogMHAMHYECKME XapakrepucTuky., Ho mo cpaBHEHWIO ¢ OpSMBIM KPHUIOM Y CTPEJio-
BHAHONO Kpblid MCHBIIMC HECYIIMC CBOMCTBA MNPH TOW Ke CKopocTw monera (Y =

= chS(Vcnsx)z/Z) B coszx pas (puc. 2.8), MCHbBIIHE B3HAUCHAR Cyomax B cy"ﬂ (cMm.
puc. 2.4), Hmxe 3(GEKTHBHOCTE MCXAHMIAMHMA (OHA ONpPEIENHeTcd CKOpocThio V) =
= Vcosy, MeHbLIei, YEM CKOPOCTB I0/IETa), YTO BMECTE C YMCHBIICHUEM Cypy,y TIPHBO-
T K yxvamenno BITX.

Kpoino ¢ npamoi cmpeaodudnocmero. JIna Takoro kpeiia Ha GOMbIINX YIIax aTaku
ONACHEL KOHIEBHIC CPHIBHI, TMPHPOIa KOTOPHIX OHUIa OnmucaHa BHmIe. ITO yXyAmacTt
YCTOHUMBOCTL M YIPABIACMOCTh TAKMX KPHUIBCB Ha OOMbmIMX yriax aTakd. Urtobm
ocnabuTh 9TO ABJACHAE, HA BEPXHEH NMOBEPXHOCTH KPHJIA CTABAT APOAMHAMHYCCKHE
“rpeGHN" M AenaT 3anmas (cM. puc. 2.8), MpendaTCTBYIOMEAC NEPCTCKAHMIO MOTPaAHHY-
HOTO CIOS, N0 HATIPABJICHMEO COCTABISIOMEN CkopocTd V. i YMCHBIICHHS ONACHOCTH
CPHIBA HA KOHUAX KPhiia CTaBaAT npoduin ¢ Gonee BHICOKMMH HECYMIMMH CBOHCTBAMH
(Bonee BHCOKMMM SHAUCHWSMH o, ) W PA3BOPAUMBAIOT OTH NPOQMIN HA MEHbIOME Yribl

= A-4
[ — [peders

W s

s

Januq

A
F

Puc. 2.8, Crpenosunoe kphuio

Puc. 2.9, K nonpocy nonepeuHoi yeroiumsoctu V. ¥,
CTPENORMANOTO KPLINa 3 5 2
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aTakd, NPUMEHNs TAK HA3KEBACMYIO A9POAMHAMMUCCKYH) M ICOMCTPHYCCKYIO KPYTKH
Kphuid. BMecre ¢ TeM MOTOXKHTEILHAS CTPEJOBATHOCTH KPhA YBE/MMHABACT NONCPEYHYIO
ycroifumeocrs camonera. Ha puc. 2.9, a mokasakm cHIE, AeHCTBYHOMIME HA CAMOIET TIPH
cayuaitHoM Bo3HmMKHOBeHHH KpeHa [11]. Ilom meiictemeM cmnml £ caMofler HauHET
CKO/IBEATH CO CKOPOCTBE ¥, B CTOPOHY AcHCTBMst OTOM cwibi. Packiagumas sektop V Ha
¥y n ¥, (em. puc. 2.9, 6), nepreHARKY/ISIPHBC # NAPAIC/IBHBE TEPEIHMM KPOMKAM
KPBLIA, OTYYHM A5l ONYCKAIOIEroca KPhiia ysemueHne ckopocra (V) + AV)), a ans
MOAHMMARNIErOCs. KPhlld — YMEHBIIEHHUE CKOPOCTH (V, —_ AVl). Boaumkaomasa npu 3roM
PasHOCTh MOABEMHBIX CHJ BOCCTAHOBAT HAPYIIEHHOE pasHOBecHe. T10NOMHTENbHBIA yroa
monepeuroro V kpeta () > 0) npm Bune cnepean (oM. puc. 2.21, 6) cnocobcTeyer eme
GosbIIeMY MOBBIMICHAI MONEPEYHON YCTONYMBOCTH CTPCJIOBMIAHOIO KPEUIA. PackiamuiBas
BEKTOP CKOPOCTH CKOMbXeHUS V, (cM. puc. 2.9, @) HA CKOPOCTH, NEPHECHIMKYTAPHBIC
wiockocTH xopa (V) u V) n napajaienbHble 9TOM IUIOCKOCTH, AJs ceueHdi [ m 2
KpbUIA, PABHOYAAJICHHBIX OT MPON0JLHOMA OCH CAMOAETA, MOMYYHM A8 OMyCKaoImerocs
KPEUIA VBEAVMCHME YIVIA ATAKA & HA A, 4 478 NOIHUMAIOMICTOCH — YMCHBIOCHWE HO Ao,
BOZHMKAIOIAS PAZHOCTh TOTLEMHBIX CHI CO3JAET BOCCTAHABIMBAOIIMI pPapHOBECHME
MOMEHT.

nDBhl]]]eH.Haﬂ nonepeyHas yCTDﬁ‘IHBDCTh NPENATCTBYET AOCTHXREHHIO BBRICOKHX
MAHEBPEHHKX XAPAKTEPHCTHK CAMONETAMH CO CTPENOBHAHLIM KpPbUIOM, JLAs yay4mieHus
MAHCBPEHHBIX XAPAKTEPUCTHK CTPEJOBHANBIM KDEUTLSM APHAAIOT OTPHUATEILHBIN Yroa
nonepeusoro V (cm. puc. 2.12, e ¢ < 0).

HepocraTkoM CTpPeOBHAHOIO KpHiIA SBIACTCH YBCAMUCHHE MAacChl B YMCHBOIEHHE
JKCCTKOCTH KpLUTA TIpH yBemrucHmA . [Tocncaace MOXeT mpuBecTH K morcpe adderTun-
HOCTH 37ICPOHOB BILUIOTH A0 KX pesepca (06paTHOM YNPABIACMOCTH OTHOCHTEILHO
NPONOABHON OCK CAMOJICTA) M caMoBo3byRaaomuMca KoneOarmay THia (aarrepa (oM.
. 10).

Kpoiao ¢ obpamuoll cmpeiogudnocmuio. Ina Kpeiibep ¢ 00paTHOH CTPEIOBAIHOCTHID
Gonee Hecymel SBASETCS KOPHEBAs YACTh Kpbiia, TaM mpu yBCAMMCHHH YIIOB ATAKUA
MECTHOE BHAUCHHC Cy, PAHBLIC JOCTATACT 3HAYCHHH Cyory,y, NOITOMY CPHE HAUMHACTCA
paHblIe B KOPHEBOI wacTH Kpeid. Taxoi
CPHB HE TMPUBOOHMT K TOTCPE NONEPEHHOM
VIIPAENSEMOCTH CAMOJIETA, TAK Kak 06acTh
CPBIBA HE 3AXBATRIBACT IJICPOHEL. IO MOBLI-
maer Ge300acHOCTh MOJCTOB M MO3BOJIAET
CBEPX3BYKOBBIM CAMOJICTAM WCTIOAB30BATE
GoxpmMe YIIHL ATAKHM, IOBHIIAS AX MaHCR-
pennnie BO3MOXKHOCTH, Kpmno ofpaTHoii
CTPENOBUAHOCTY OONEMYACT BECOBYI) KOMIIO-
HOBKY camounera, cvewas LIM snepen. Oa-
HaKo I}pHMEHCHJIE TAKHX Kph])]hﬂﬂ orpaHu—
YMBAJIOCh M3-33 WX TOABEDKEHHOCTH YBEIH-
YMBATH YIOJ 3aKPYYABAHMA () HA YBEIHUE-
HHW Yraa ataku npu uarmbe xphuta noj
I[Ei[C‘TEMEM AJPOIMHAMHYECKHX CHUI (DHC.
2.10, 8). IMocaexnee TpuBOAMT K e1e Hosib-
HIEMY YBEITHUYEHHIO NOTLEeMHONA crsl. W Tak
BIIOTH 70 MOTEPM CTATHYECKOH yCTORUMBOC-

Hieanymas
hAOCKDEME Xgp8

Haeznyman N
naocrocme xXopd
Puc. 2.10. Mamenenue yrna ataki ceuenmi Kpsula
npsmoi (@) w obpatHoit (H) CTPEAORMIHOCTH NpPH
warube kphina
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TH KpBLIA — Queepzenyul W ero paspylicHus Ha ONPeNEIeHHON CKOPOCTH nosera (eMm.
. 10). (Cpasaure: yBeanucHue yrna @ Ans KPEUIA npsMOil CTPesIOBHIHOCTH (CM. puC.
2.10, @) npuBOAMT K YMEHBLUCHHK) YIVIA ATAKH W, CACAOBATCILHO, K CHWKEHHI) BEPOAT-
HOCTH BOHMKHOREHWS 5TOTO AB/IcHHs.) TT00H BOPOTHCH C SBACHHEM JHBEPreHUMM HA
Kphinbax 00pATHOW CTPENOBHAHOCTH HANO VBEAHUHMBATHL JKECTKOCTH KPBUIA, 4 310 A0
npumenctns KM Gbu1o CBS33HO C TAKMM YBCIHUEHHEM €0 MACCH, KOTOPOS HE KOMIICH-
CHPOBANO NOAYUAEMOID BHHMIPHIEA B MAHCBPCHHLIX EOSMOXKHOCTAX caMoiera. Ilpumene-
ane KM co cneumaneHoi yKI1aaxoif BOJOKOH, CO3faimell "MOATArABAIOMYI™ chiy W
MOMEHTHl Hi YMEHLIUEHME VIVIA ATAKH NpPH Npornbe Kpmiaa, No3BOASCT PEUIMTh ITY
npOﬁJ'[CMy, a TAKXE CHHIATH SH.T]JBTH MAcChl Ha OGECHEHB}{HC HE[ﬁXDJIHMOﬁ JKCCTKOCTH.

Kpolio ¢ uzMensemoll 6 noaeme cIpenosudnocmplo TIOIBONSET OFBEANHUTE B OFHOM
KpPHUIE MPEMMYIIECTBA MPAMOro Kpeina (xopomme BITX, BhicOKOEe aspoaMHAMHUECKOe
KauecTro ¥ GOMBINAY JATKHOCTH MOJICTA, XOPOMAS MAHCBPCHHOCTB) M KPBUIA CTPENOBMI-
HOPO (MCHBLICE CONPOTHBICHHE MPH TOTeTe HA GONbIIMX CBEPX3BYKOBEIX CKOPOCTSX).
Oanako AONOAHHTENBHBIC 3ATPATEL MACCH HA TAKOe kpuio cocrasiaor 3.4 % or
BSNCTHOM MACCH CAMOJETA, [03TOMY OHO HenecoobpasHo, ecau BHHTPHM B JITX B
COOTBCTCTEHY C HAZHAUCHHEM CAMOJICTA KOMIIEHCHPYET 9TH 32TPaTHL.

VHTerpamsHan cxeMa Kphuia ¢ diosemsukeM. 3mech 03K, IWIABHO TIEPEXOASIAN
8 kpruto (cM. puc. 1.9, @ v g, camoneta Cy-27, Mul'-29), uMecer B nPOJOIBHEIX CEuSHH-
ax hopmy Hecymx mpotunei, uro mossoxser R3caKKY B TAKOH CXEME CO3MaBATL 10
40 % nogbeMHOl cHaBl, DTO AAET BOZMOXKHOCTD CACNATH KPHLIO MEHBLIAX PAIMEPOR M
maccel, Kpeiio WMEeT NepeMEeHHYI0 CTPEJIOBMAHOCTh MO MEPeaHEd KpoMKe (Y KOpHS
BosbIlas CTPEIOBHIHOCTL — HAMIME' W YMEPEHHAR CTPENOBHMIHOCTD ¥ OCTANBHON uacTh
kpana). Bonbwas kopresas xopaa obecneunBact GONLIIYIO BRICOTY B GOPTOBOM CEMEHMM
Kpﬂ,ﬂa Hce‘;. 3TD CO3A4ET AOCTATOYHAIC NOJC3HBIC Dﬁ’bﬂM]:l Ang pasMCeuICHUS TOMJINBA,
TONE3HOH HATPY3aKH, arperaToB CHCTEM W T.4. Bocupuatne wmarmGaromero MomenTta B
EOFTOBDM CEYEHHH NpHA GDJ'JBIEICIM JHAUCHHH HCE:‘{ Aaer BBHIHIPBIIT B MACCE. I/I, HAKOHEN,
HATWYME "HANALEA” 0OECIEUMBAET MPH NEPEXOAE HA CHEPX3BYKOBOH NOJET 3HAUMTETHHO
MCHBIICE YBEITMUCHHC TIPOJOILHON yCTOHUMBOCTH CAMOJICTA M3-3d MEHBIIEN0 CMENCHHS
Haaaa ero dokyca.

TpeyroasHple Kpbutbs, OCHOBHBIE NpPEMMYIIECTBA: MEHBIIAd Macca W Ooapas
KECTKOCTh KOHCTPYKIL[MM; MCHBIICC MOBHUICHHE C,, NPW NEPEXOAE K CBEPX3BYKOBOM

M
s
\.'.ulb -
ey uan’ ta a =0
/\ 6
N\
a | ¢
"""J S F Lad']

g ot

@

Puc. 2.11, K s00pucy cpasHMTEIsHONA OTICHKM 10 MACCE
Tpey o CTpe. 0 KpbiIben ROk
TUIONIAAHN, PAIMAXE M YAEIBHOH HATPYIKM HA KPLUIO

Puc. 2.12, DOpMEl KPHITHER TIPH AHAE CNICPEAU s
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CKOPOCTHM M3-3a OOMBINOIA CTPEJOBMIHOCTH M MANBIX YIJIMHCHHN KPBUIA; BO3MOMCHOCTh
npuMeHeHusT TOHKEX npotdmie ¢ ¢ = 3.5 %; Gonpmas 11MHA KOPHEBOH XOpan H
Go/bIast CTPOMTCIBLHAS BHICOTA; MO TEM X€ MPUMMHAM BO3MOXHOCTH HMCHOOIL30OBAHMS
66MBIIIX BHYTPCHEUX 00bemoB. [1pH 0AMHAKOBEX C KpbUThaMu ApyTHx (OpM B miane
3HAYCHHAX S H Harpyakax (HAnpuMep, CO CTPENOBMAHBIM KPhiJIOM) TPEYTOAbHOE KPhLIo
MMCET MCHBIIME 3HAUECHAS marubaiomero MomeHTa M = @R W3-33 MEHBMIEIO IUIEYA
@) M0 TOYKM TPHIOKCHWS PaBHOJEHCTBYIOmEH AJpOXMHAMMUECKHX CHa R — I1J1
(puc. 2.11, @) u MeHBIME 3HAYCHHS OCCBHIX CH S MPH BOCHPHsSTHH waruBarouero
momenta M = SH ., npu Gonsmreil anicote Soprosoro cevenna H ., (em. puc, 2,11, 6).
OTciona MCHBIIAS MACCA TPEYTOMLHOrO Kphia, BOABIIAY Ero MecTkocTh ODLACHIETCS
Gonbuicll BHCOTOM GOPTOBOTO CCUCHHA W, CACAOBATENBLHO, OGONBIIAMA MOMEHTAMK
WHEPIHH, ONPCACTAOMIME XKECTKOCTD KPBLTA,

TTepeuucICHHEEIME BBITIE OPERMYTIECTBAMH ONPEAEseTcs 60IbImas PACTPOCTPAHEH-
HOCTB TPCYTOALHBIX KPHLILER HA CBEPXIBYKOBKX camogerax. ONHAKO 15 TPEYIONLHOIO
KpbLIA M0 YCAOBHSM KOMTIOHOBKM TPY/HO DearTH30BaTh BOMBIINE 3HAUGHNA ¢, (Gomsime
VIIBL ATAKH) HA B3jiete W mocagke (cM. puc. 2.4); orpanmuena n xhdhekTHBHOCTE cpercrs
MexaHnsaumn (Go/TbImast CTPENOBHMIHOCTL MepeaHedt kpomkm V| = V. x, a wmenno,
ckopocTsio ¥ onpeaensiercst APPeKTMBHOCTS CPEACTE MEXAHM3ALMH, MAMT TAKXKE PAIMax
7151 MEXAHH3ALAA TIO 3a7HCH KPOMKE), a 1718 TPEYTONLHOTO KPHJIA M3-332 MAJIMX FHAUE-
HUH Cyauzn M Cpampg OUEHB paxna umenno odipexTHBHag Mexanusauna. Bricpbic
TPEYTOsibHOE Kpu;‘[o[’émnu ucnoassosano 8 1937 r. wa camonere A.C. Mockanesa.

2.2.4. ®opmMa kpbiia npy suite cnepemy (puc. 2.12). Yron § Mexay miockocTsio Xopn
KpHLIA H IJIOCKOCTHEO, MEPICHINKYIAPHON K MJIOCKOCTH CHMMETPHH CAMOJIETA H NPOX0-
asmedf yepes GOPTOBYI Xopay, Xapaktepuayer nonepeusoe V kpmna. Ha puc. 2.12
NpeacTABACHE KPHUIBS C PA3HBIMA 3HAMeHHSME nonepeunoro Vi a) =05 6) § > 0;
B) y <0 w1 r) ¢ geoliHEIM YIIIOM monepeuHoro ¥ tema "waitka”. [Nonoxarrenshoe V, kak
ORI MOKAZAHO BHIWC, YBCJAMYHBACT MONCPCUHYH YCTOHUHBOCTE, OTPHIATEAbLHOE V —
yMeHbmaer. [as yMCHBIICHAS YCTOWUMBOCTH KPBUIbCE ¢ GOABIIOH CTPEADBMAHOCTHIO
nenator obparaoe V. Ha camonerax ¢ npamem kpeuiom 1§ = 0..47°, 415 CREPXIBYKOBBIX
camoneTos ¢ Bonsmoii crpesosuaHocTsio 1 = 0...—5° u Goaee.

2.2.5. @OPMBI MONEPEYHbIX CeYeHH — POpHIEH KPLUIA COBPEMEHHMX CAMOJIETOR;
MIOCKOBHIY Kbt (puc. 2.13, @), ApOAKOBENYKABH HecumMeTpuunsiid (puc. 2.13, 6),
cummerpuunbnt (puc. 2.13, @), S-ofpasusnt (puc. 2.13, 2), pomGosuausit (pue. 2.13, d),
KTMHOBMIHEN (puc. 2.13, o) m cynepkpaTiueckmit (puc. 2.13, ). Ha a1oM e pucyake
NOKA3aHbl NAPAMETPE NMPO(HIL: MAKCHMAJBHBIC 3HAYCHWS TOMIMHE M KPHRWUSHE
(sormyTocTH) npodmast ¢y, ¥ [0, XOpaa b, panuyc sakpyricHus Hockd. OTHoCHTE b~

HBIE NAPAMETPhI: OTHOCHTC/IbHAS TOJMIMHA TIPOPHAL & = ¢, /b # OTHOCHTENbHAR

KpuBHaKa npoams [ = foo /b, 0..430°

Ll e

:1,: g, \
e i B et Mo e
5!- 7

0.,.;5" Ymensuenue M

ik

r" ——
— =
P’ Omunonaouics OomKAONRID Ui CR
HotoK 4 I0KDBINOK
Puc. 2.13. Dopme npoduaeit kphuia PHC. 2.14. Mamesenie dapyr npodhiicii ananmsroro

Kpbuia
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MaockoBBOYKAWHA nNpodnab npome B H3TOTOBACHWH, MMeeT Gonb-
e 3HAUCHUS Cypny W koathuumenTa NpoUILHOTO COMPOTHEIEHNS Crap: IMpume-
HAETCA HA IUTAHEPAX, MAJOCKOPOCTHEIX CAMOJETax.

NBOSKOBBMNYKNAHW HECMMMCTPHUHBH nNpodAab wmMpoKo
NPUMEHSETCH B KPBUIBAX CAMOJMETOR PA3MYHONO HAZHAYCHWH, TAK KAK NPH BHICOKMX
JHAYMCHHUAX Uyﬂmax HMEET MAJOE 3HAUCHHE Cxap W CPABHHUTEABHO L‘Taﬁu.ﬂbﬂbe NOJOXKECHHE
L [11g.

CurMMeTpHUYHHNE npodwnab WUMEET MEHBIICE 3HAUCHUC ¢

yamax®
MPHMEHSAETCS B KPBUThAX CBEPX3IBYKOBBIX CAMOJIETOB U AN4 ONEPEHUd.

S-o6pasubii npoduae — OGCIMOMCHTHEIN, C TIOCTOSHHEIM TIOIOKEHUEM
L[)l,nye TI0 SHAUCHUAM Cypnpy H Cypne Tpumenserca Ha camonetax tuna "Gecxsoc-
T

Pnuﬁonnnnue M KIHHOBUIAHHE npod WU HNOAbIYIOTCH
1718 KPBUTLEB CAMOJIETOB € GOMTBIIMMH CBEPX3BYKOBEIMY M HIEP3BYKOBHMHA CKOPOCTSMA
[1].

CynepkpuTHUECKHH NpogHAb CIykuT 115 NOBBILEHAS KPUTHUCC-
kux anauenmit M, . On mveer Gonbwioil paguyc HOCKA, MOYTH IUTOCKYIO BEPXHION 1
BHNYK/JTYH) HIDKHIOK TNOBCPXHOCTH H TOHKHHA M30rHYTHIA XBOCTMK. Pacnpenenenme
ZABAEHWI O nPOdQMII0 NPHBOANT K YMEHBIIEHAIO CKOPOCTEH B CCMEHNAX C MAKCAMAL-
HOM ToAMmMHON npoduad, 0TC0Aa M yBeauucHAE 3Hauernit M, (wa 0,07...0,08). Tax
kax LIl B TakoM npoduie CMEMEH B €ro XBOCTOBYIO UACTH, To on coanaet Bonswoit

| mukHpywomnii Moment, Tpelyommi ans GataHCHPOBKM OTKJIOHEHHS PyAel BHCOTH
(cTabunsaropa).

Bhiwe yke paccMaTpHBAJIOCh BIHSHME ¢ HA MACCOBHIE, KECTKOCTHHIE M A9P0aHHA-

MAYECKHE XAPAKTEPHCTHKH (cm. puac, 2.7). YBeauueHue OTHOCHTEIbHOU KPUBM3HEI

npoduas f BBISBIBAET POCT Cypmgy - VMeHbIEHUE € 1 f NPUBOAHT K YMEHBILCHUIO ¢,
u pocry M, .

B pasHbIX yCTOBHSIX IOETA HYXHE PASHHE COOTHOWIEHUS Cyy B €y HAIPHMED, HA
Banere u nocagke O0nvmas kpususna f (puc. 2.14, a, ), a B nonere Ha KpeicepckoM
pexnMe, HAOBOPOT, — MEHBINAA; HA MaHespe (A1 NOBBINEHWS HeCymwed cnocobHOCTH
Kphia) — onate OOabmas kpususna (puc. 2.14, @) m 1.4, Pewennem 91oro Bonpoca
MOXET CTATh NPUMEHEHHE adanmusHOz0 KPLid, XOTOPOE B COOTBETCTBHH € PEXHMOM
noJeTd MOLTO Oh W3MEHNTH CBOIO Kpmeuany (cMm. puc. 2.14 [21]) w mpueoautsh X
NEpPEpACPEACICHUIO AARJICHHS HE TOJBKO B CCUCHWH KpbUA, HO W no pasmaxy. [locnen-
Hee MOXET HCIIO/IbIOBATECH, HANPHMED, A8 YMCHbIOEHUs H3rnGalomux MOMEHTOB Ha
Mmanespe (cm. § 4.5 u puc. 4.16, 6, korga CMEIWACTCS K KOPHEBOMY CEYEHMIO TOUKA
TPUAOKEHUS paBHoneﬁcrnymmcﬁ AJPONMHAMHUECKHX CHJI), AN YNPABNCHHA YITaMH
BAKPYTKM CEUCHMIH KPBLIA C LETbI0 HEAOMYUIEHHS KOHIEBHX CPHIBOB HA GOMBIIMX yryiax
aTak® ¥ T.O.

§ 2.3. HATPY3KH, NEACTBYHIIHUE HA KPBLIO

B nonerte Ha KpHJID AEHCTBYIOT PACTIPEAENCHHEIC aPOAHHAMAUECKHE CHITHL,
NPHIOKCHHBIC HEMOCPEACTBCHHO K ODIIMBKE B BMIE CHA DASPEXKCHUS W JABICHWS,
MACCOBEIE CHJIBI KOHCTPYKUMH KpHIIA, paclpedelieHHWe no BceMy ofbemy Kpeiia,
COCPEAOTOUECHHBIE MACCOBBHIE CHIIBI OT ArPEraToB H IPDY30B, NPHIOXKCHHBIC B Y371aX WX
KPCIUICHHS K KPBLTY.

ITH CHTH YPABHOBEIIMBAIOTCS PEAKUMAMM Ry B yamax KpEnIeHus Kphiaa K (iose-

sy, Peaxuun dirosensixka PO3SHAKAIOT BCISACTEHE TOTO, YTO A9POIHHAMHYCCKHE CHIIB

.~ KPHUTA YPABHOBEWMBAIOT HE TOILKO MACCOBBIE CHIN KPBUIA, HO M MACCOBHIE CUJTH BCETO
caMosIeTa.
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Puc. 2.15. Pacnpenesieaue 1o xopae BOALYIIHOH Puc. 2.16. Pacnpesencive BO3IYUIHOA HATPY3KW
HATPYIKH A8 TPEYTOABHOID Kphija

OnpeaesuTs BHENIHIO HATPY3KY KPhUIA O3HAYAET HAWTH CE BEJMUMHY, HATDABICHUE
¥ PACHpeeTcHne 10 XOPAe W PasMaxy Aas KaXioro PAacueTHOro C/yyas, YKasaHHOTo B
"Hopmax mpounoctn” (cm. § 1.10).

PacueTHY0 a3pDOJMHAMMYECKYIO PACHPEAECNECHHYIO
HAarpysKy HaCIAHAYHYIO MOJOCKY M/IOMAAN KPBUIA ¢, MOXHO BHPAIATL KAK
gy/cos B (puc. 2.15), rie P = arctg €.,/ ¢y, a cyy 1 €y, GepyTes MO MoNAPE KpBUIA AN
yI7Ia ATAKH, COOTBETCTBYIOMIErO PACUETHOMY CAY4ai0 HArpyxeHws. Jas wHXeHepHHIX
pacueéTos, umes B Buiy Majsoctk yraa (B, MoxHO npmHaTh: cos f=1wug = ay=
= L‘ychb' 1+ gf. 3nauenue ¢ MOXHO OnpegenuTsh U3 Bepaxesns Y’ = %G = cﬂpqS.
Torna, samenss S Ha bcpl, TIOJVYHM

R cyceqb'l‘fn °G _ nG i an i

dy = —

cwpbcpl I
3nece n = n’f — pacueTHas Neperpyaka sl PACCMATPHBAEMOTO PACYETHONO CaydAs;
Cyepu M Cyyp — KOIDDHIUEHTH MOXBEMHOI CHIIB B COUCHUH KPEUIA H IS BCCrO KPhUIE;
b — Xopia B CEYEHHH KpPBLIA; bcp — cpepHsia xopa; [ — paamax kpeutd; nG/l — cpennsa
paCTIpEeIERHAs IO pasMaxy Kpelia Harpyska; I' ) = cyce,,b/ {c, bc ) — koadhumuent,
YUHTHBAIOWAYA HEPABHOMEPHOCTh PACHPEAE/HCHHS BO3AYINHOA HATPYSKH TO pasMaxy
NI0CKOro Kpeuia (cM. puc. 2.6). B npudamxeHHEIX pacuerax MOJATAKT CKOC MOTOKA
NOCTOSHHBIM 10 PASMAXY KPBUIA (Cycoy = Cyyp), TOTAA 3 (2.2) mosyumM

nG
@ = - b. 2.3

PacnpenencHue aIpoOIMHAMHYECKOR HATPYSKH MO XOpHe KPbUld HA N0SBYKOBOH CKOPOCTH
NoJIeTa /18 HEKOTOPBIX PACUETHRIX CTyuaeR NoKasaHo Ha puc. 1,16, Ha ceepxasykosoit
CKOPOCTH TMOJIETA MPH HEOTKMOHEHHBIX OJEPOHAX MOXKHO CUMTATE DPACHPEAEACHME
HATPY3KW 110 XOPIEe PaBHOMEPHBIM.

Onas TpeyroabsHOTOo KpHJaa npd3Hauenuax M < 1 koabduoment

I, npu cymb - nypbcp pasen emuauue (pac. 2.16), uto, ucxonsg w3 Bupaxenns (2.2),

MPUBOIHT K
g, = nG/l = const. (2.4)
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Puc, 2.17. Mamenenne nosokenns Gokyca kpsuia s 3y

3aBHCHMOCTH 0T wncna M noaera ?@
O5F  ToeyeossHOE Xpsiag
Tpa M > 1 o
A

4y = (WG/S)b. @5 43¢ -7
PagHomedcTBYIOIWAd aJpOAMHAMHYECKOH (25 ~
HATPY3KM B CEYCHHM KPBUIA MPHJIOXCHA B
[1J1, monoxenne KOTOPOro no  xopac x, = Cmpenobudroe
= ¥,b onmpeensercs BHpaKeHEM ‘ i e

3 g 2.9 12 M
i ,E=-( mz-o.m"‘ﬂ)_ 3 (2.6)

B h de, O W

TAE Mg — KODPHUMEHT MOMEHTA OTHOCHTEIBHO OCH Z NIPH Gy 0. st cHMMETPHYHBIX
npodmaeit m o = 0 u LI cosmagaer ¢ dokycom kpeiia (x; = xp). [onoxenne dokyca
MOAHO npubIHAKCHHO Onpeae uTh M3 rpaduka, npuscgerHOTo Ha pue, 2.17.

MaccoBB E CHAB O KOHCTDYKIHH KpblTa cocTasaaior 8...15 % or aspomm-
HAMMUYCCKHX CHJ, B MX PACHPEAESTTIOT MO TOMY K& 3aKOHY, YTO H A9POAHHAMHYECKAE
CHUTBL

g EC%) @D
Kp S

Toukd NPAIOAKEHHS MACCOBHWX CHJ g, MO Xopae X, cosnagact ¢ LM ceuenns n
| naxopurcs Ha paccrogaum 40...50 % xopam or HOcka.
PacnpenescHHEIC A9POAMHAMHUYCCKHE W MACCOBHC HATPY3KH KpPbLIA MOTYT ObiTh
3AMEHEHRI OJHON SKBMBAJIEHTHOW HATPY3KOH

=g -0 - 0 -,
OPUIOKCHHON HA PACCTOSHHM X, OT HOCKa:
O S P (2.8)

TOAYUEHHOH U3 YCIOBHS PABEHCTBA MOMEHTOB BCEX CHJ CEMEHWA OTHOCHTETHHO HOCKA.

MaccoBrse cuJIH OT arpera-ron M rpy30B, pa3MCICH-
HBIX B KPBUTE MW NOABCHICHHBIX K Hemy, P, NGy TRE Gy — CHIAA THXECTH
ArperaTa M rpysa. Dy o M PHAOKEHBI nﬁuM ArperaTon mm rpygnn 4 Hd KpBLIO
NEPENAIOTCH UCPES Y3Bl NX KPENJIEHHdA K KpPbLiaY.

§ 2.4. OBIAS KAPTUHA PAGOTDI KPbIIA
MO HATPY3KO#

[lpencrasum 175 yIpPOMIeHAS HATPY3KY KPEUIA B BHIE PACOPCACACHHOIO MO

pasMaxy Kphiid MOTOKd CHJ ¢, AEHCTBYIOMIETO B BEPTUKANBHOH ILIOCKOCTH (puc. 2.18).
Torga oTCeMEHHAS MBICICHHO YaCTh IUIOWALH Kpbijia Scmc Nof ACHCTBHEM pABHOAEH-
mymmen Qa-rr. Ha Smc cOaynynacs Ghl BECPX M MOBEPHYJACH OTHOCHTENLHO OCEH @ —

amz— 2" (cM. puc. 2.18) nox peltcreieM Momentos M u M,, mak kax cuma Q.
XOQAT HH YEPE3 OCh @ — a (OTCTOWT OT HEE HA PACCTOSHUN (), HH Yepea och 4 — z

.
Ock z — 2 COBITAJIET € OChE) JKECTKOCTH .

3 3ax. 1148
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Puc. 2,18. PacnpeieacHue BOSYIIHON HATPYIKH Puc. 2.19. Jledopmaimst kpoiia 10 jeHCTIMEM BO3-
10 PASMAXY W N0 XOPAE KPbiia AYUIHOR HArPY3ku

(oTcTOMT OT Hee Ha paccrosamu ¢). Ha camom nene otux nepemeienuii Her, Kpbuio
OCTACTCH TEIBIM. A 3T0 0IHAYAET, YTO B HEM (B €r0 DIEMEHTAX} BO3HWKAIOT BHYTPCHHHE
CMUTHI, TIPETSTCTBYIOMAE TIEpeMemennaM, IT1o;

nonepeunas cuna Q (ora BHakBaeT paloTy HMEMEHTOB KPblid — CTEHOK JIOHKCPOHOB
W CTEHOK KPHIA — HA CABMT);

napa cua B NIOCKOCTH, NEPHEHIMKYISIPHON CeueHnI0 @ — a. MomenT 910l naps M
HAIWBACTCH u:zzu()aluu;cuu MOMEHMOM. ﬂun }lcl‘v‘lETBHEM JTOr0 MOMEHTA KPbLI0 MCITHITH-
paet aedopmanmio naruba — paboraer na uarud (puc. 2.19, nporut ), a ero npono-
JBHBIE JTEMEHTH — Mosica JOHXEPOHOB H MaHEaH KpbLid — paﬁﬂTam'r Ha PACTSXKCHHC
M CRATHE]

napa CWI B IUIOCKOCTH cedenns @ — a (nepnesamkyaspuo z — z). Ona we nonyckaer
PaseEoOpOTA OTCCUEHHOM UACTH KPHITA OTHOCMTEALHO OCH z — z, MomenT o7Toi napm
HASKIBAKT Kpymsilem momenmom M. Tlon peiicterem M, KpHUIO MCOBTHBACT OOLLYIO
peopManmo KpydcEns (paboTaer HA KpyueHWE, 3aKPYMMBASCH HA YIOA ¢ (CM. pHC.
2.19)), a ero AEMEHTH — ODWMBKA M CTEHKH JOHKEPOHOB, 00pasyionmne 3aMKHY Thiil
KOHTYP, — pafoTalor Ha CARMT.

Tak Kax pacnpeaesieHHas HATPY3IKA HA KPBUID ¢ HA CAMOM Jeie JEHCTBYET B HANpPaB-
REHHH AIPOTHHIMHYECKHX Cu nog yerom Bk ocw ¥ (Y 1 ¥V}, 10 nonepeunas cuna Q
B HAMNPABIEHHM CHA ¢ W BeXTOp Marnbaromero momenta M 1 Q GyayT uMeTh COCTABAMIO-
mue o seprakaan (Q, um M) u no ropuaontasn (Q, n M. Oanako BBHAY MaIOCTR
yia 1 CyLWECTBEHHOH PasHMUE B MOMEHTAX MHEPOUA J, U J, HAUPSKCHUSAMM B
ONEMEHTAX KOHCTPYKUMM Kpslia or ) m M, MOXHO MPeHEOpedub M CUATATh, 4TO B
CCUEHMSIX KPhULd JEHCTBYIOT TOJBKO TP CHIOBHIX (hakTopa

0,0 M,=M u M,.

§ 2.5. AMTHOPLI MOMEPEYHLIX CHI, H3rMBAKIIIIMX
M KPYTHINUX MOMEHTOB

Jlna pacueTa MPOYHOCTH KPbUld HEOOXOMHMO 3HATH BEIHUMHA TIOMEPEYHBX
cant (), uarnBAOMUX W KPYTSUHX MOMEHTOB M u M, B OTAETBHBIX €10 CeYeHNnsX, T.C.
HEOOXOMMMO MMeTh MX HMmIopsl. TIpH NOCTPOCHHM HMIOP KPHIIO PACCMATPUBACTCS Kak
aApyxonopHas Ganka (¢ onopamu Ha (PIO3ENSZKE) ¢ KOHCONAME, HATPYXEHHAN PACTIpeIe-
JIEHHON A2POAMHAMMYECKON HATDY3KOH §,, MAcCOROH HATpy3Kkoi Gyp M COCPENOTOUCHHBIMH
cunamma P, VPaBHOBCIIMBAKOTCS 9TH CHAB peakmmsmy dodcaska Ry (puc. 2.20).
Omopst Q W M CTPOST OT Pa3HOCTH PACHPENENEHHIX HATPY30K ¢, M Qypt
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Puc. 2.20. dmopw Q v M ans kpeuia

éﬁ
=5
)
=
B

-Dnap Rpjr Fazp
#/
']T Faapa &
.
RS
dnrapa M
m Puc. 2,21, K onpegenennio TpHOAMKEHHBIX SHANEHMIT
@ u M B CedeHMSX CNPIMIBHHONO CTPEJIOBHAHOND
KpbLId
-G
B, g, - _l"" nl (2.9)
WM IpUGIMAKEHHO
G -G, G
s P e o (2.10)
=" nb = - m)b.

Benwuwnwua Qor pacnpeneneHHOR HArpyaKH ONpeAeaseTcd CyMMHPOBAHHEM
HArPY3KH, PACrONOXCHHOH MO OHY CTOPOHY OT PACCMATPHBACMOTO CCUCHUA!

z
Q- ;",[ qdz + EPm.p. 2.1
2

Harubawmuit MmoMenrt

: z
M= [ Qdz. 2.12)

/2

[loctpoesue SMOp A% CTPENOBHAHONO KPBUIA MPOM3BOAUTCS TAK K€, KAK M AU NPAMOTO
Kpblid, HO MPEeABAPHTE/BHO Er0 CHPAMJISIOT BAOIh CPEAHCH THHMH M PacnpenencHue
i |

. HATPY3KHW BEAYT MU MCTHHHOMH N/THHBL CTIPAMIEHHOTO KPbLIA lx = = — (pmc. 2.21).

2 cos
Mpu6anxeHHOe ONMpegeNcHHE BeAuunu Q u M?'c BCceue-
‘Huu K pb na Ecmm warpyska pacnpenensercd no paMaxy KpHUTA TPONOPLHO-
HAMBHO XOpAaM, To 3HaueHus O u M B mobOM CEUYEHHH MOXKHO ONpEIeuTs 623 nocTpoe-
HAH OIIOP.
B arom cnyuae B ceuenun z (cu. puc. 2.21) monepeunaa cuna

3
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Gl s )
0- qdz - “___S_"fi 25, (2.13)

A, .,

a usrubaromHin moment M = Qc,
2 %
g / Vg0~ 2 b+2bx; (2.14)
3 b b,

b — x0pAa B pACCMATPHBAEMOM CEUCHUM Z,

Jnowpa KpyramuEx MoMeHTOB M, YToSe onperenuts 3HaAUCHES
M, OTHOCHTENTHHO OCHM XKECTKOCTH, KOTODHC ONPEIENsioT YIVIbl 3AKPYMHBAHMS KDhLIA @,
CHAYAA CTPOST SIMIOPY KPYTSIIMX MOMERTOR M, OTHOCHTEMLHO NPOM3BOIBHO BhIGpAH-
HOTO MOJOXEHHMA OCH 2z, 4 3aTcM, MMeEsd (M3 IOCTPOCHHHIX 3MIOP) A/ KaXA0ro |3
ceueHMA KPbLIA 3HauCHUS () U M, ONpeensioT il HAX 3HAaueHus M. [l1s nocrpocHus
SMIOPHl M, CHAYANA CTPOHTCH OTHOCHTEABHO NPONM3BOJALHO seifpanHoi ocn Z amiopa
PACHPENCACHHBIX KPYTAMMX MOMEHTOB m, (pac. 2.22, a).

[MpuAsie (kak 910 yXe OHIO CAGAAHO BHEINE) YIOT P PABHEIM HYJIIO, pacupenc-
JICHHEN KPYTSIIHI MOMEHT OTHOCHTC/ILHO OCH Z OT PACTIPEAECHHAIX CHIL gy 1 gy, (CM.
puc. 2.22, 6) onpegensicM B3 BHPAKCHAR

m, = agl%, ~ %) + g (x; - %), 2.15
Warerpupys amiopy pACHPEACACHHELX MOMEHTOR /., IOy 4MM SIOPY MOMEHTOB M, o1
PACIDEAENEHHON HATPY3KH

z

M, = [ m.dz + TAM,,, @.16)
12

Z=Fe~Txp
ok Rp % £o g Pezp 7o)

T Vawm,

’ z

e

r = !

‘w f P oz |
N Fagd

a 4

Puc, 2.22. K nocrpoenyio Smopsr M a1a kpuiia

AMzA
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Puc, 2.23. K onpefienenmnio Kpysimero MoMeHta M

me TAM,,., — CyMMa MOMEHTOB OTHO- é

CHTEJIBHO  OCH Z 01* cocpe,uomqeunux

CHI arperaTog; — Ph;
X Mh— pacc—msmnn Por Lﬂl?‘l arperaTa
J0 ocu Zwu oT ock Z fo ocu apmrartens (cM. puc. 2.22, ¢); P — Tara gpurarens.

Mosyuns smopst M, B Q, MOXHO aas mo6oro ceueHns HAUTH paccrosHue b TOUKM
MPWIOKEHHS CHIBI m ocu Z: b=M_J/Q (pnc. 2.23). 3Has NoM0KEHUE OCH KECTKOCTH
(paccrosHne o), MOXHO OTPENETHTR prmmmr MOMCHT

= dQ.

§ 2.6. PABOTA KPBLIA TT0JL HATPY3KOH
(ITOCIEAOBATEJIBHOCTh MEPEJAYM AEACTBYHOIMX
HA KPBIJIO HATPY30K K ¥3JIAM ET'O KPETLIEHUS)

Onpenenus HArpy3KkH, OGHCTBYIOIOME HA KPBUIO, PACcCMOTPHM, B Kakoi
NOCAeIOBATENFHOCTH H KAK 3TH HATPY3KH BOCTIPMHHMMAIOTCA 3JIEMEHTAMKA KOHCTPYKIHH
KpHJIa M NEPEeAAIOTCA HA Y3kl ero Kperuienud. ITociegnee MOSROMANT Jyulue VACHAThH
HASHAUEHHE KAXK/AOIO M3 KOHCTPYKTHBHHIX OJIEMEHTOB KphLia.

OO0 musBKa, OMAPASCH HA CTPUHTEPH H HEPBIOPH, KAK HA JHHEHHBIE ONOpHI,
HENOCPEJICTBEHHO BOCIPHMHHMAET BO3AYIIHYIO HATPY3KY B BHAE CHN JABJCHHS WIH
paapexenns (puc., 2.24, @). Daement oBumMBKM npu 9TOM paboTACT HA PACTSIKCHME (pHC.
224, 6) (ecnm obmmBKa TosicTas — oHa paforaer u HA nonepeuHnt M3rHé). DTa
sarpyaka [17] B chopMe nmonmepeuHbIX PACTIPEACAEHHBIX CHJI Yepea JaKsenkn, paboraw-
EHC HA OTPBIB, NCPEAACTCH HA CTPHHTEPH U HEPBIOPHL

CTpuHTrep b, ONAPAIOIIMECT HA HEPBIOPH, KAK MHOTOOMOpPHBIE Gasouku (puc.
2.25) BOCIPMHHMAIOT PACTPEAESCHHYIO HATPY3KY OT OOWMBKA M NEpefalT ¢ B BHAC
HEGOTBIIMX COCPEAOTOMEHHKX CHA R, HA HEPBIODHI.

Puc. 2.24, Harpyxenne ODIUMBKH M DEpeaua Jmor
HArPY3KK HA HEPBIOPHL M CTPHHTEPH

Haepyaru
CIIpUHZEpE
om phteBry

/ Pana Prann ~

Puc. 2.25. Harpyxenue CTpuurepa or o8umsky 1
Hepe/ata SToi HATPYSKH HA HEPHIOPH
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PHc. 2.26. BapuanTsl COSAMHCHIH 0OIMBRY, HCPBIOP M CTPHIICPOR MEXTY cOB0M

Ha puc. 2.26 noxasadsl pasIuuNBC BAPHAATH COSAMHEHWH OOWMBKM (nameacii),
CTPHHTCPOE ¥ HCPBIOP, 4 TAKXKE MEpPenata HArpy3oK OT CTPHHIEPOB Ha HepBlopsl. Bonee
NoApoBHO 3TH BONPOCH PACCMATPHBAKOTCS B moapasa. 2.7.5.

3neck e BAXKHO OTMETHTD, UTO BO BCEX GIYWARX, KOMAd CTPHHTEPH M HEPBHODHI Kpe-
OSITCH HEMOCPEACTECHRO K 0OIIMBKE (ITAHCSM), HATPY3KA CO CTPHHICPOE HA HEPBIOPH
NEpeAacTcs HE TONBKO ¥ He CTONBKO YEPe3 ONHY COMHCTRCHHYIO 32KJCIKY HA yroJkax
(cm. puc. 2.26, a, 6, ¢), CKOABKO 4UEped 3aKACIKH HA DPHCOCTHHCHHBIX K HEPRIOpAM
yuactkax ofumsxu (cm. puc. 2.26, @) BOMA3M CTPHHEIEPOB.

Hepsiophs Harpyxawrcs cuiaMy, KOTOPHIC NEPEIAKOTCS HA HUX ¢ ODLIWMBKH ¢
u co crpunrepos P, (puc. 2.27). Dry marpysky B Buge peayaprupyoumx cua AQ,
HEPBIOPHI MEPEJAKDT Hd CTEHKH .'IOH)KEPOE{[!EI ﬂp(]ﬂ[lﬂ[ll‘lﬂﬂaﬂh}{ﬂ HEI‘H{&HD“ XKECTKOCTH
nocieAHnx FJ, a4 MOMEHT HArpyaku A(Q); OTHOCHTENbHO HeHTpa kecTkoctm (LIXK)
ceucans AQ X ¢ — HA 3AMKHYTHI KOHTYD CEUCHHS; TO U APYIOC NCPEAACTCA NOTOKAMH
CHI — pACNpeAeICHHBIMU CHIAMHA BIOMbL WBOB. CaMH HEPBIOPH OT BOSAYIUHOM HArpYIKH
pafioraior Ha usrub B CBOCH TUIOCKOCTH K HA CHBHT. 3aKJICrKH, CBASBAOIHE HEPRIOPH
€O CTEHKAMH JIOHXCPOHOB M ¢ oBIumBxoif, paboraioT mpu aToM HA CpPea.

11 PUMETAHKE. B TORKOCTEHHLIX COOPYKEHMHX OOH3ATEABHO COBIAKITCS NEMEHTEL, CTIELIMATLEAL |

3anaua KOTOPLIX COCTUOMT B PACTIPEACTEHMH, "pa:maqe" MO TOHKOCTEHHOMY COOPYKEHHIO NPHIMKCHEBIX CHIAL
TakuM#t 91EMEHTAMK B KORCTPYKLMH CAMOJETA ABISIOTCA, FIABHLIM OOPAI0M, HEPBIOPE! H WNAHOY TH.
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Puc. 2.27. Harpy:xenve Hepeiops! o1 ofummku v
CIPMHPEDOB ¥ MEpPeaata ook HATPYIKK Ha CTen-
kit JOHKEPOHOB 1 OBIHEKY

08l HEMOCPEACTEEHHOTO BOCTIPUSTHS COCPe-
IOTOUEHHBIX CHA M MX PA3gau NPUMEHRSIOTCS
VCHIACHHBIC HEPBIOPE] ¥ TINAHIOYTEL, PARTHUHLIC
CYOMKH, KHMILhl ¥ 1.7,

Bee anementsl, pasnaomme (rpanchopMIpy-
I0UME) CHIbl, CHAGAHBL ¢ TOHKOCTCHHBIMM YACTS-
MH KOHCTPYKIMH PACODCACACHHBIMH (THHEHbI-
MH) CHR3AMM: 3AKICITOUHBIMM, CHADHBIMM, KIEE-
BhIMH LITHAMH.

Hepeiopa ceoel CTCHEOH CBa3aHa j
3AKNCMOYHEIMM  WIBAMH  (CBAPKOH, Aidri g % ]
CKJICHKOI) CO CTCHKAMH JOHXCDOHOB,
4 mosicaMm — ¢ OGLIMBKON 1O KOHTYPY e¢ obBomos. Jmo ee onopet. QHu HE 30T
HEPBHOPC cOGiiiyMbCH BBCPX NOO ACHCTBMEM BHCIOHEH HAIPDYSKH W ROGEPHYMbCs OTHOCH-
reapro 112K, CreHka Heprlopsl npu 9ToM paboTacT Ha CABMT, @ NOACA — HA PACTSIKC-
HAE—CKATAE,

Harpyskn or /-ii HCPBIOPE TIEPEAAIOTCA HA ©C OMOPH B BHAC PACHPEACHCHHBIX CHI
Agy; n cnn AQy. Tlpu v10M Ag,; — HArpysKa OT i-i HEPBIOPK! HA OBWIMBKY

Aq,iz_A’E‘i i @17
ZFKUHTF 2qum’£

AQ; — HATDY3KA OT i-# BEPBIOPH HA CTEHKH j-X JTOHXCDOHOB (cM. puc. 2.27, 06, canul
AQ); 1 AQ): Fl . — TUIOMAITS 3aMKHYTOTO KOHTYPa (oM. puc. 2.27, ), ofpazosanHoro
OBIIBKON M CTEHKOM 3a7HET0 JIOWKEPOHA WIH 3aTHCH CTEHKOM; ¢; — DACCTOSHHE MEKTY
10K u 11T ® paccMaTpuBacMOM i-M CCUCHUH.

[Toa acHcTBrEeM nonepeunoil cuak ) npoMcxoanT W3rnd Kpbiaa. 3a cuer cMEeLieHus
CRucHWh mosyuaeTed npornG kprna. Ecaw npu oToM HET NOBOpoTA CeuEHWii OTHOCHTENb-
HO OCH KECTKOCTH, TO nporufsl 000MX JOHKEPOHOB OMHAKOBBI, M OHH HATPYXKEHbI
cuaavu AQy; n AQ,,, NPONOPHAOHANLHBIMK X JKECTKOCTAM Ha H3rnd:

AQy;  (ET),
e = ——— AQ. = ACKH .+ ADs; (2.18)
0, ‘:E*')z’ Q; QA

EJ)
AQU = AQ !

. f 2.19
(EJ); + (BEJ),
Moaoxenne [IXK xy OTHOCHTENBHO CTEHKH MEPEAHETD JOHKEPOHA MOXET OmTh
oHpeaencHo 13 HopMysibl

ke 2.20

X e i
& ED), - (ED,
e B — PAcCTOSHUE MEXAY JOHKepoHaMu (oM. puc. 2.27, ab.
3uas monoxerne 112K, MOXHO ONpemcauTh ACHCTBYIOWMI B CEYEHMM KDy TSLIMIL
MOMEHT AM
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AM ;= AQ; (xp - xy) = AQ;c. (2.21)

Peaxups JIOHAKCPOHOR HA HATPY3KY OT i-li HCPBIOPHI PCATHIYCTCA B BHAC NOTOKOB Agy

AQ,

B HX CTCHKAX (Ag; = — , d PEAKTUBHBEI MOMEHT CO CTOPOHBI OOIIMBKM HA i-10

't

HEPBIOPY — B BHIE BBMKH)I’NJ';ID noToka Agys; = —Ag,; (cm. puc. 2.27) & obumske.

3HaumMT, BCE PEAKUMH ONOP HA HEPBIOPY SB/SIOTCH PACOPEACICHHBIMH M PCATH3YIOTCH
B BHAC NOTOKOB CHJI, CPE3AOIIMX 3aKACTKA B IIBAX KPETUICHHS HEPBIOPH K OOINHBKE H
CTCHKAM JIOHKCPOHOB. DTH PEAKIMM HA HEPBIOPY, OYyuu HANPABJEHHBMHE B OOpPaTHYIO
cropony (em. puc. 2.27, 6), SBAAIOTCA delicmsueM Heparopbl Ha CHMEHKL JOHKePOHOE U
OBUGKY — HAZPYSKOL, nepedatonietics, "Crexaroued” Ha Imu SAeMermol ¢ HeParopst
|nooToMy 9TH dACMEHTH M JOAXKHEI OHTb CBASaHH Mexay coboh (puc. 2.28, 6,
cM, Takxke puc. 2.20)].

Jdonxepon s CHIOBHE NOTOKH, MEPEIAHHBIC HEPBIOPAMH Hia CTEHKH JIOHKEPO-
HOB, CO3AAI0T CKAYKOOOPA3HO HAKATLIMBAIOLIYIOCSH OT HEPBIOPE! K HEPBIOPE NOTEPEUHYIO
cuay B creHkax aonkeponos. Ha puc. 2.28, @ nokasans HarpyxeHue n patora creHku
nepeanero (Mepeoro) JIOHAKEPOHA KpbUid. AHAIOIMUHAS KAPTHHA MMEET MECTO H Aas
CTEHKM 3aaHero (BTOPOro) AOHMKEPOHA.

CTEHKH JIOHKCPOHOB HATPYKCHBI CH/IAMH, CTCKAMIMMKU C HEPBIOP B BHIE NOTOKOB

! !
Agy; = —Agy u Agy, = —Adgy)

AQy; AQ,;
Ar,']fj = _H“ u qu"[ = HZI

1f 2i

U ypPABHOBCIIMBAKOTCA PEAKUMAMH R, B Y3IAX KPCIUICHNS JOHKCPOHOB K IINAHIOYTAM
drogenska (em. puc. 2.28, a): ;

Rg = )!:,AQJ,-,-,

rac AQ; n AQy; — NPUPAIICHAS NONCPEYHBIX CHJI B CTCHKAX j-X JIOHXEPOHOB OT KaXkKI0H
i-ii HepBrOpul; H; 1 H,; — BBICOTH CTEHOK j-X JIOHXKCPOHOB B i-M CEYEHHH,

Ha puc. 2,28, @, 6 NOKasaHO HATPYKEHWE CTEHKH M PABHOBECHE 3JCMCHTAPHOM
NOMIOCKH CTEHKH JNoHXepoHa wmpuHoi Az (cM. puc. 2.28, ), BHPE3aHHON MO JIMHHH
SAKJEMOUHLIX BOB C NOsCaMu aomwkepona, [lo mpasoli KpoMKe 270l MOKOCKH AcHCTBYET

i x
NOTOK Ag;, HAKOILICHHBIN OT KOHUA KPBUIA /10 paccMaTpHBaemoro ceuenns. [lo mesoi
KPOMKE (TaK KaK BeHYMHA Az Mana) or oTOPOLICHHON uacT CreHkn Oyaer neficTBoBaTh

2 ! "

TAKOH K¢ MOTOK Ag);, HO HATIPABJICHHBIT MPOTHBONOMOKHO. (IHAKO NONOCKA CTEHKH OT
AciCTBAS TOMBKO 9THX MOTOKOE CHI HE Oymer B paeHosccud. Jlns pannonecus mno
BCPXHEH W HIDKHEH € KPOMKAM JOJKHEL ICHCTROBATH CHAIK B BWIE MOTOKOB ¢, €O
CTOPOHBI 34KJCTOK MOACOR.

!

M3 ycnosus paBHOBECHY HONOCKH CTCHKM ¢ AzH = Agy;AzH cnenyer, uto g, =Aql"i
H UTO CTEHKH JOHXKEPOHOB OT TAKOH HATDYSKH padomaiom na cOsuz, 3aKACNKA HA
HOACAX JOHKCPOHOB — HA CPE3 B rOPM3OHTANIBHOM HANPABICHHM.
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Puc, 2,28, Cxema HATPYIKEHHS CTEHOK W (0SCOB NOHXCPOHOB (NAHENEH Kphuid)

B moscax uepes 3aKAENKH, CAISHIBAIONIME WX CO CTEHKOH, BOJHMKHYT MOTOKH OCEBRIX
cn S, (cu. puc. 2,28, a), KOTOphIE, HAKANIMBASCH K KOPHIO KPBUTA, YPABHOBEMIMBAIOTCSH
# KODHCBOM CCUCHWHM peakuusaMu §; B y37aX KDEMJCHHS NepenHero (neporo)
JIOHXCPOHA W PeakUMAMH S, B y3iax KPErVIeHHs 3a7nero (BToporo) gouxkepoHa (o,
puc 2.28, 2, &.

[Moroku, mepenasHbIe CTCHKAMHA JOHXKCPOHA HA TOACA, HArpy>KaloT NAHETH HAKAILTA-
BAIOINENCA K KOPHIO KPBUIA OCeBOM HArpy3koM, 4eM M ofecneénusaemcs socnpusimue
useubaiowezo MoMenma. Tlpu a10M OCeBast HATPY3KA PACHPCACTSETCH MEXKLY DICMEH-
TAMM NIPOAOILHOTND HADOPA (IOHKCPOHAMM M TIAHENSMHM) NPONOPLHOHANBLHO X HKECTKOC-
i Ha narub (cm. puc 2.28, 2, d).

3amkHyThIC IOTOKA, HCPEIAHHBIC HEPBIOPAMY HA 0BIIMBKY, CO3JAKT CKAUKOODPA3HO
HAKATLTMBAOMIWICS OT HEPBIOPHE K HEPBIOPE KPYTHIINA MOMEHT, KOTOPLI BOCTIPAUHMMA-
€TCH 3AMKHYTHIM KOHTYpoM o6mnBkn u 3agHcH creskd. Ha pue. 2.27, 6, @ nokasaHo
HATPYCHAC OOIIMBKA KpLUTa OT i-if HEPRIOPH KPyTsimmM MOMEHTOM AM,; = Ag,2F, .
3aMKHYTHIH TIOTOK Ag,;, "CTCKArOmMMNE" ¢ KaXoil (-t HEPBIOPK HA OBIIMBKY, CBOIMTCS
K AM_,, cTpemsmemycs nosepayTe sokpyr LK passoc i-¢ ceucHMe OTHOCHTENBLHO
coceannx. OTcoa ora Harpy3ka suasmaer 06wy aedoOPMALMIO JaKPYHHGAHUSR KDBLAG.

Hakannusascs or KOHIA Kphlid K KOPHIO, KPYTHIIHH MOMEHT B GOPTOBOM CeueHun

kputa M, ¢ craser pasuaiM EAM,; (puc. 2.29). 30T MoMenT fomxen Ghts ypasto-

5
BecH & GopTOBOM CedCHAN KphiIa napoi cain R, wa twicue B(R, = M, o/B).
Ofwnsxd Kpeia oT OCHCTBHSA Mx pabomaem ha cdauz, KAK H CTEHKA JOHXCPOHA.
Y1o6u noka3aTh 3TO, AOCTATOYAO B3ATh HMEMCHTAPHYIO NOAOCKY OBWIMBKH, Kak 310
AeNaAoch CO CTCHKOM JIOHXEPOHA, M PacCMOTPETh YCNOBHMs ec pasnopecus. Takum

73



Puc. 2.29. Cxema HAIPYXREHHS KPhLIA KPYUEHHEM

ofpazoM, ofmas aedopManua KpyueHus
KpPhUIA CKJAABBACTCS M3 DICMEHTADHBIX
nechopmanuii caBMra OONIMBKM KPhLA,

OBIMBKA CABMIOM BOCTIPHHHMAET KpPyTsi-
mwit Moment M. Urole kpyrsumi mo-
MCHT MOr NEpefaBaThes 00 OOMIMBKE B
BUIE 3AMKHYTOrO MOTOKA g, HCOOXOAUMO
cofmonaTe creaylomme KOHCTP ¥ K -
THBHBE YyCIATOBHS!

1) ofmueka HO/DKHA ORITH 3AMKHYTA, HE HMETh PA3PC30R, HADYMAKNMX 3AMKHYTOCT
KOHTYPa H TIepeAauy KacaTeTbHBLIX YCHJIHHA 1O KOHTYPY. Bnipessl 1o/kHM GHTH KOMITEH-
cupopaun (cm. § 2.11);

2) ana mepesauy KPYTAUIET0 MOMEHTA B BOPTOBOM CEuEHHMH KPHUIA HA Y3/IB €ro
Kperyienus K (rodensky OOLIMBKA JI0KHA OMMPATBCH HA YCUNEHHYK OOPTOBYK) HCPBIO-
py, cnocobuyio TpaHcgopMupoBath M, s B napy cua R

3) npu AeHCTBAM JKCILTYATALMOHHON HAIPY3KM OOIWMBKA HE A0KHA TEPATH YCTOM UM~
BOCTH (NOCTENHEE 3ABMCAT OT TOTIIMHE OBIMMBKY & ¢ M PACCTOSHHI MEXAY €€ OmOpaMu
— HEPBIOPAMH @ W CTPHHTEpamMu ) ;

4) ofsizarenbHa HOCTATOUHOCTH TOMUMHH ODMMBKYM Ijig Toro, uroBm B moaeTe
M3MEHEHMS VIVIOB ATAKM KPBIIA 1PH Gr0 3aKPYYMBAHAM HE NPHBOIAIM K HEAOOYCTHMOMY
HAPYIIEHHIO YCTOMUKMBOCTH M YNPABASIEMOCTH CAMOJETA.

Bufop snauenmit 85 @ M b CBH3AH C KPUTHUCCKHMH HANDSKCHUIMH B OOIIMBKE 1IPH
CHATHH M CABUTE Oy o M Typ o U JIOIKEH ofecneunsaTs A0CTATOUHBIE (HE MAIULIHHE)
MPOYHOCTH M KECTKOCTH KPBLIA NP MMHHMAJIbHBIX 33TpaTax Maccel. PemeHue orux
BOOpoCos ceaszano ¢ Bebopom KCC kpeina m paccMarpuBactcs HAXKE.

PazoGpas paSory KpbUia 1oj HATPYSKOW W BHISCHHB ydyacTHe B 31oit pabore ero
OCHOBHBIX CHJIOBBIX 3JIEMCHTOB, PACCMOTDHM Tcmeps Dosice moapofHO HAzHAuCHHE W
KOHCTPYKUWIO 3THX DICMCHTOB.

§ 2.7. HASHAMEHHWE UM KOHCTPYKLIHA
OCHOBHBIX CHJIOBBIX 3JIEMEHTOB

2.7.1. OBmMEKa 06pasyerT NOBEPXHOCTh KPBLIA, MPHAACT CMYy OBTCKACMYIO
B COOTBCTCTEMM ¢ BHOpanusim npodmacy ¢opMy, HECNOCPEACTBCHHO BOCHPHHHAMACT
AIPOAHHAMHUECKYI0 HATPY3KY W NEPENAET €€ HA INCMEHTH MPOAOIBHOTO W NONEPCUHON0
nafopos kpeina, paboTaeT HA CABHI OT KPYYCHHsl KPbLld, NPHHMMACT YuacTMC B BOCTIPH-
STy Marnbaomero MomMenTa M, paGoras npu 9TOM BMCECTE CO CTPHHTCDAMYM HMA PACTIHKC-
HHUE MM CKATHE.

Orromcane MaccH obmuBkm K Macce Kpeiia passo 0,25..0,4 B 3aBmCcAMOCTH OT
CHNOBOH CXEMBL KDBLTA.

Haubonee npocroif mo KOHCTPYKIMH W HambOICe pPAcIPOCTPAHEHHOM SBIACTCH
oflMEKa W3 JIHCTOB MIOPATIOMMHA, AN CAMOICTOB ¢ BOsBIION CBEPX3BYKOBOH CKO-
POCTEK — OOMIMBKA M3 CTANM MAM THTAHOBbIX cnsasos. M3 KM pas ofiwmsxky Hawam
npumensTe yrae- v Goporviactuku. Tomuuna obumnkn 8, MOxes GurTh OT HECKO/Ib-
KHX JecaTsix MaaaaMerpa a0 10 My n Gonee, JINCTH OBIIMBKY COEMMHSIOT BCTHIK (pHC.
2.30, @ n 6) wam suaxaecrky (puc. 2.30, 6 1 2) npu noMomM NOTANHLIX 3aKJCTOYHBIX,
KJIEEBHX WIH CBAPHBIX mWBOB, C A2POJMHAMHYECKON TOUKH 3PCHHA JYUIIE COCAMHEHHE
BCTHIK. CTHIKA mpuxoastes oObIYHO HA 27EMEHTH Kapkaca (cm. puc. 2.30, a u 6). B
MOCAE/IHEE BPeMs NOJYUHIH PACTIPOCTPAHEHME TPEXCroiHas obmmeka, obmmeka Bades-
HOTO THNA H MOHOJHTHEIE IMaAHEIH,
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Pafora ofmuBKM HAa pacTaxXeHHE,
cxarme ¥ casur. B cnyuae pactskenns o6
IHBKA PASPYIIACTCS NPH HANPSKEHHAX Op, ., = K0, TIE
k=0,8... 1,0 — xoadxpuumenT, yuMTHBAIOMWIA KOHLIEHTPA-
U0 HATDSXKCHHA B MECTax coenuHenwnid, 3nauenne k
BABHCHT OT THMA COEAWHEHHS, HANPDHMEP, /149 3aKJENOY-
foro coeqmuenns k = 0,95,

IMpw cxxarm |1 casure oBIMBKA TEPACT YCTOHUMBOCT.
Jlas anementa o0MIMBKH — IUIACTHHBL, ONUPAIOMWEACS HA
HEPBIOPHl W CTPHHICPH, — KPHTHYCCKUC HANPSUKEHMS NOTC-
PH YCTORUMBOCTA Oyp M T B IPEAEIAX YIPYTOCTH ONpEre-
JMIOTCH M3 BHIPAXKCHMI:

PH CKATHA Oy, o6 = k,op;

TPH CABATE Tyep o5 = koag;

e UOF 2.22)
b /8%

me k, u k. — xoabduuuenTa, sapucanme ot ycnonmii  Puc. 2.30. Tunomwie copmmmenms
SAKPCTLICHNS TMIACTHHKH 1 COOTHOMICHUS €€ CTOPOH @/b  COmmmi

(puc. 2.31). Tlp\ mapHUPHOM OMMPAHMA CXATOM IIACTHH-

KM 10 ueThIpeM TpaHaM ¢ a/b = 1 xoaddmummenr k, = 4, a npn casnre k. = 5,6 +
+3.8 (b/a)”. TIpn samemncHAn (IBYXDSZIHELL 3AKTCTIOUHBIA 1HOB, 3aKPHTHE CTPHHNCPH)
smaverms k u k. npumepro B 1,7 pasa Gomeme [17]. Tlocne moteps yeroitumsocta mpu
okatin ofmmeka BOIM3W crpuHrepos paboract goctatouHo dxbextneHo. B npubmuoken-
HBIX PACYETAX CUMTAOT, Yo ofmueka paGoract HE BCeH cBOCH MIMPUHON b, a TOaLKO ee

uacTbio, paswoil 2¢ (puc. 2.32). Ipu 910M @5 = 2¢/b = /0., o5 /0py,  Ha3mmaeTCH
penykumonarM kKo huorentom obmMBKH; Oy — HANPSKCHAC B CTPHHTEPE.

Tlauens paspymacTcs NMpH paspyUieHWd CHJIOBOIO JJCMCHTA, ONPEACASIOUIETO €¢
NPOUHOCTH (CTPHHTED — B MOHOBAOUHOM KpPhUIC, JIOHMEPOH — B JOHKEPOHHOM). B
CIYHAE NOTEPH YCTOWYMBOCTH OBIIMBKH NIpW cABArE 0DpPasyloTcs HAKJOHHLE Bonnel [Tpu
JANBHEHIIEM YBETHUEHHN HATPY3KM TAKAN CTEHKA HaumHaer paboTaTh Ha PACTIKCHUE
(pue. 2.33), [ns yBeamueHus KPATHUECKWMX HANPSOKEHWH ODMMBKH YMEHBIIAWT wAar
TIOCTAHOBKH HEPRIOP @ W CTPHHTEPOR b, YBETMUHBAIOT TOMMMHY 0OWHBKH 8 6 Oanako
310 CBA3AHO C YBEAHUYEHUEM MACCH OOIIMBEN ¥ KDPHAA B LENOM.

O6mueKa CAOMCTON KOHCTDPYKIOHH COCTOMT H3 JABYX TOHKMX
METALTHYCCKIX JIACTOB, CBSISAHHBIX MeXIy coboil seexum (p = 30...100 xr/M*) sanomum-
Temem mopuctoil (puc. 2.34, @) wan coteBoi (puc. 2.34, 6) KOHCTPYKINH.

10773

* - T
¥ T
e
Pnc. 2,31, Cxema warpyxe- Puc, 2,32, Pabora nanem Ha OCeBLle Puc. 2.33. Pabora anementa
HMS 97eMENTOB OOmMBKM CHMMAIOWME CHaLl.  Pacnpesescnue NAHEAH HA CABAD

CHMATHEM H CIEHTOM HANPEHEHHHA B ANCMEHTAX NAHEAH
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Pue. 2.34. Tpexcaoiinas ofumska

Hp}l YCJIOBHH OIHHAKOBEIX MPOYHOCTH
¥ JKECTKOCTH MaHelb € S3anoJHHTEeM
NOPUCTON CTPYKTYPBL (NEHOWAACT, Oasibaa,
npobka u ap.) obaanaer Gonburel MAcco,
UYEM € COTOBBIM BATIOTHHTEIEM,

CoTsl M3rOTaBAMBAIOT U3 TEKCTO/IMTA,
CTEKJIOTEKCTOIMTA WM METAIMYECKO#H
GOsIBTH U3 AMIOMMHHCBBIX HJIH CTAJBHBIX
CILIABOR C TOMIIMHON cTeHok 8., = 0,03...
0,1 MM. B nomepeunoM ceveHMM ITO ualne
BCErQ IMECTHIPAHHMKW C PA3MEPAMU CTO-
pos 3...6 MM (cm., puc. 2.34, 6). C Brem-
HUMH JIHCTAMH 3aN0JHUTENbL CKACHBAIOT
MM CKPEILISIOT NAaWKOW WIW TOUEUHOH
cBApKOil, 3anoaHATE b O0ECNEUHBACT COBMECTHYIO PabOTY BHELIHUX CJIOEB.

[Tpu HATpYKEHUH MAHEIN CHIOH, NEPHNeHNUKYIAPHOH K e¢ I[UIOCKOCTH, CTEHKA COT
BOCHPHHHMAIOT NONCPEMHYIO city (), @ HeCYIME CJI0H — PACTSMMBAIOIME (CKAMAIOMINC)
yenans, [TooTomy Tpexca0inyio nameab (cM. puc, 2,34) MHOIAA CPABHMBAIOT C KOH-
CprKLI,H(')ir'I ﬂﬂyxl‘lﬂﬂc!{oﬁ 63.}'[1([»], TOJIBKO 34N0OJTHHATETh _V_C[B])FKBBECT HECYHIHME CJIOH Ha
3aIAHHOM PACCTOSIHMM A W NOAKPENJHECT HECYIME CAOM TO BHYTPEHHEH TOBep-
xHocTH. [lamens nmomyyaercs OUSHb JKECTKOM. PacnpengaeHHBl 00 AJTHHE MAHETH
MOMEHT WHEpUMHM Takoil namemu J = 28[(A/2) + 0,58]% (cm. guc. 2.34, @ ™oxeT
Hd ONMH-IBA MOPSAKA NpPEBLINATH MOMEHT mHepumu J = 2/38° obwiunoii obmmBKH
TOJAMMHON 28.

Takas ofmmBKA HMEET BHICOKME IHAUCHMS KPHTHUECKMX HANPIKCHMA o, W T, .
(/LeiicTBME BATONHMTEIS YBEAMYHBACT MECTHYH YCTOHUMBOCTD HECYIIMX CJA0EB MO
CPABHCHMIO ¢ HMX H3ONHPOBAHHBIM COCTOAHMEM. 3anonHuTens, paboras Ha caswr,
obecieunBaeT COBMECTHYH paboTy BCEX MEMEHTOB CJAOMCTON OOWMBKH.) D70 MO3BOAAET
YMEHBIIATE 8 ¢ M CHHXATh Maccy oGIIMBKH, YBEANUHBATH WAT HEPBIOP & M CTPHHIEPOB
b, uTO TaKKe OymeT cnocoBCTBOBATE CHUIKEHUMIO MACCH Kpbaa. [1pu aToM moayuainoTtcs
XOpOmias MOBEPXHOCTh KPHila (HET 3aK/ENOYHBIX WBOB) U GOIBLIAS KECTKOCTh, XOPOIIHE
TEN0-, 3BYKO- W BAOPOM3OIHPYIONIME CBOMCTBA, XOPOMAs CONPOTHBIAEMOCTE PACIIPO-
CTPAHEHHIO TPEMIMH ¥ APYTHX NOBPEXICHWH,

OnHAKO TEXHOMOrH HIrOTOBNCHUS CIOMCTOH ODMMBKM BCE EINE CAOKHA, 0COOEHHO
B YACTH KOHTPOJY KAYECTBA COCAHHCHHA HECYIIHX CJI0E€B C 3aN0/IHUTCAEM. KpOMﬁ TOTO,
pemonT odwMBKK Tpefyer crneunansHoro 0bopyaoBAHMSL.

Hcﬁﬂﬂblllaﬂ MCCTHAA NPOUHOCTH MPH CXRATHH COTOROTO 3ANOJHHMTENAS 34CTABJISNET B
MECTAX TMPHAGKCHHS COCPENOTOUCHHBIX HATPY30K CTABATH B ODIIMBKE CNEUMANTbHBIE
BKAAJBULN WM BTYJKM M3 METANna mwmm mnacrmacce (puc. 2.35, 4, e, %), Ha Kpasx
naHej e TAKKe JOKHB OBITh KECTKHE OKAHTOBHIBAKMINEG JJEMEHTHI A8 BOCHIPHATHS
COCPENOTOUCHHBIX CWI U NpefoXpaHeHns sanoaHuTens (oM. puc. 2.35, a, 0, 2). B mectax
CTHKOB COMCTON OBWHBKM Mexy coboi (cM. puc. 2.35, 6) M € DAEMEHTAMH CHIOBOTO
Habopa Kpuia (. puc 2.35, 2) HCOOAB3YIOTCH OKAHTORKH, COCAMHSCMBIC TAHKON MM
CKABHKON ¢ HECYIIHMK CI0SMH OGIIMBKH 1 ¢ sanonHureneM. [laa coeannennii nenois-
3yHTCH BONTH MAW BHATH ¢ AHKEPHBIMHA TAUKAMM, BKAAALILIN, BTYIKK (CM. puc. 2.35,
0, e. s, u, k). KOHCTPYKIMM THMOBRIX Y3JI0B NAHENEH: [MAPHUPHBI Y3€/ ¢ UCIOIb30Ba-
HUEM CTIELHAIBHOTO KPOHIITENHA, 3aKpenieHHoro na Z-06pasHoii 3aK0HIOBKE NaHe H,
W HAKNagke (cM. puc. 2.35, 5); CTRIK XBOCTOBOH UACTH PYJICBOA NMOBEPXHOCTH C COTOBBIM
FANOTHATEAEM CO CPEIHEN YacTeio (cM. prc, 2.35, u, &) [16].
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Prc, 2,35, KOHCTPYRTHBHGE BAPHAHTLI 33[€70K KPOMOK M 33KOHLOBOK TPEXCNOHHOH OGIIMBKIE M KOHCTPYKIMH
THNOBLIX COEMHEHMH nanencih

PassoBAIHOCTBIO CIOMCTOM OGIMBKYA SIBASETCS PA3HCCCHHAS 0DIIMBKA C 3aTIO/THUTE-
sem B Bune ropa (puc. 2.36) ma Toro ke MaTepmana, uTto W BHCIIHWE CJIOW, HATIPAB/ICH-
HOro B0AE 00paayiomux o600YKH B CIOCOBHOTO BOCTIPHHHMATE TPOAOABHBIE Csl N.
Takas KOHCTPYKUMS 06/1afaeT OueHb BHICOKON JKECTKOCTHIO W BHIFOAHA B BECOROM
OTHOUIEHHH.

Mouoauraume nanenu CrpeMiesde yMEHBIIATD YACIO COSTHHIEMEIX
Aeraneit ¥ IOBHCHTH TEPMETHYHOCTH KPBUIBEB, 3aNOIHACMBIX TOMIMBOM, 3a CueT
YMEHBIUEHHSA YHCA IIBOB, @ TAKXE CTPEMICHHE NOIYYNTH PIAIKOS KPHIIO JOCTATOMHOM
TMPOYHOCTH M JKECTKOCTA NPM MEHBIIEH MAcce NPMBEAH K pasdpaboTke W BHEAPEHHMI
MOHOJMTHBIX TAHEJEH — KOHCTPYKIMH, rae obmmska m nogkpenamiomue ee pebpa
*kecrkocrn ofpaayior equHoe uesoe (puc. 2.37, a, 6, 6). [lanesau ¢ NepeKpemMBAOIH-
MHca peGpaMu HaswiBaOT naneasMu sadensHoro Tana, [Taneas Ha pac. 2.37, 6 npome
B OPOMSBOACTEE, HO MEHEE JXKECTKA M MPH TAKOIH NAHEAN (JIOKHEE OCYMIECTBATh CBS3b C
Hepsiopami. Kpbuibs ¢ MOHOIATHBIME HAHEIAMH, HMEIOIAMH, KAK OPABIIO, B0AbIIY0
TOMHHY 0OMMBKH, 06IAKAIT MOBHIIEHHOH JKECTKOCTHIO HA KPYYEHHE (YTO BAXHO L1
Gopel ¢ TAKAMH SBJICHHSMHA, KAk PEBEDPC IMEPOHOB, AMBEPreHums u daarrep,
oM. 1. 10}, obecneunsator Gonee rIAAKYIO HOBEPXHOCTh KPHUIA M BOBMOKHOCTD NOJTYYC-
HHS MAHETHN MEPEMEHHOID ceuenns (B COOTBETCTBMM C ACHCTBYIOMMMH HATPY3KaMu). D710
TOZBO/IET MOMYUYATE PABHONPOUHYI) H IOTOMY 6oxee GbIZ0OHYI0 6 6eCcOB0M OMKOULCHUY
nepe.u cO0pHO-K/IENaHEIMKI KOHCTPpYKumiD, Macca namenm TeM MEHBIIE, YEM MEHbIIE

Bide; = F[B, rae B — mmpana nanemu; F — miomams ceqesns) .
Yro6sl BHIMIPAT B MACCE KPBUIA, YAYUIOATH KAYECTBO €10 BHEHIHCH MOBEPXHOCTH
TyTEM YMEHBIICHHS YACIA KPENMEXHHIX ACTAICH W COKpPaTHTH 00meM cBOpOuHO-Kiaenatn-
HBX paboT, CTAPAIOTCH ACAATh NAHEINW KAK MOXHO AMMHHEE (MCHBINE HATPYXKEHHEIX
nonepevHsIX MBOB, TPedyOmux GONBIIAKX JATPAT MAcChl). »
OnHako WSTOTOBACHHC TAKMX MaHencH TpeGyeT CAOXHOro u T

Pue. 2.36. Tpexcaoiinas obumpka ¢ rodypHPOBAHHEIM 3ATIONHHTENEM
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2 Rpo@uns
passena

8 Hawens
Cmpixofoud donm Kpoing x

Puc. 2.37. Tunonsie ceuenus MOHOAMTHBIX manenei (g, 6, a). Monoanrhas manens ¢ npodgsaem pasnema (¢,
@ . Hanem wa KM (g, &)

AOPOrOCTOAINErD OOOPYIORAHAS, OHO TPYAOEMKO, CBI3aHO € GOABWMMH OTXOMAMY
matepuasa (ocobenno npw (ppeseposariinix nanesisk) # ¢ Sonbmicii ONACHOCTHIO (YeM B
PACWICHEHHBIX KOHCTPYKUMSX) PACTPOCTPAHCHMS YCTAJOCTHRIX TPEmAH (MX 37ECH
TPyAHEE NOKaAM30BaTh). M3rorosnenme aammEOMepHBIX  (Goaee 20 M) namenei
npeccosannem Boee NepenekTHEHO (MEHBIIE OTXONOB TTPH MUHNMATLHOM MPHTIVCKE HA
JATOTOBKE, MCHBINE TPYAO3ATPATH HA MEXannueckyio odpaborky n ap.). Ipumenenne
ATMHEOMEPHBIX (0k0z0 28 M) manescH B Kpeuie camoneTa Al-124 TOZBOAMAO YMEHB-
HIHTh m".,I camonera Ha 4100 kr MPEXKAE BCETO 3a CUET COKpAIICHHS 4YHciId noneped-
HBIX WIBOR.
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OfHAKO H3TOTORICHUE Takux nanencit Tpebyer paspaboTKY CHEUMANLHBIX TEXHOIOIH-
YCCKMX TIPOLCCCOB ¥ crienmanbroro obopynosanus. Ha puc. 2.37, ¢ nokasan ropen
MOHOMMTHOM MARCAR ¢ npoIemM pasbeMa IS NONCPEYHONO CTHIKA NAHECH W CaM CThIK
[AHECH ¢ TOMOMIbIO CTHIKOBLIX Goaros (em. puc. 2.37, @) no npodmasm pasvema. Ha
puc. 2.26, 1, K MOKABAHO COCAMHEHAE MOHOJWTHBIX MAHENCH 4 C JIOHXCPOHOM 2, HEpBIO-
poil 7 M MpOAOABHBI CThIK naHeacid. Kax BUIHO M3 OTHX PHCYHKOB, HEPBIOPHI ¢ TAKHMH
NAHEASIMI COSMASIOTCH € TIOMOLIBIO KHHLL, 5.

Manean MoryT OBITH M3rOTOBJICHBL MMPECCOBAHMEM, MITAMMOBKOH, XHMHUECKAM
TpanaenneM, hpescposanneM, anthem. B pabore |7] noapoGHo paccMaTpHBaTCs
HPEHMYIICCTRA M HEAOCTATKH KaXJI0ro U3 HTHX CrocoboB.

Manenw M3 KOMNOAWUMOHHBX MaTepunanaos (cM. nod-
paag. 1.6.5) NO3BOMSIOT MOMYYATH BHICOKOMPOUHYIO M HECTKYEO KOHCTPYKLMIO KPbUia MpH
SHAYMTEABHO MeHBILMX 3aTpatax Maccel. [Manean w3 KM H3rOTaBAMBAIOT B BHIE MAAKHX
CNOHCTRIX UGLUHBOK‘ Uﬁl—l—‘HBOK CO CTPHHIEPHDLIM TOOKPEILICHHEM WIH T]JCXC."IU]:[HHX
0GUIMBOK € COTOBBIM 3AMONHHTEACM € HCTIOIL30BAHUEM ABTOMATHIN POBAHHBIX /15l ITHX
UENeH NOTOYHBIX THHHHA.

Caoucmas 2AOKAs NAMEb COCTOMT M3 HECKOMBKMX COEB JCHT M3 BOJOKOH, MPOrH-
TAHHKIX NOAUMEPHOH Marpuued, wapuroi no 300...400 MM, yknagsiBaeMmbix Ha yKaanou-
HYI0 MALDTHY MOOUEPCIHO © opueHTaumci: na xopae (90°), non yrnamu K xopae (+435°)
W nepnerankyaspro x xopae (0°). YiaoxkenHsle TakaM o0pazoM cion obmuskn ofecie-
HHBAKOT HAWBLICWIWE TPOUHOCTHHIC xapakrepuctdkm namenw [22]. [laaee namens
NPENBAPATEABHO OOKUMACTCH M B HCOTBEPKACHHOM COCTOSTHHM 0BPE3ACTCH MO KOHTYPY.
[Mocae ororo naxvens nomeriaercs B npecc-hopMy, BAKYYMHPYETCH W OTBEPXKIAACTCA B
ABTOKNARC.

Tanens co cmpunzepisim nodkpennenies W3rOTARINBAECTCS W3 NPEABAPUTEIBHO
otthopMoBaHHbIX OOIMBKA M CTPUHICPOR ¢ MOCACAYIOLIMM MX OTBEPXKACHHEM, B NPOLECCE
KOTOpOro UﬁmHBKE] COCONHACTCA (ckaenBaeTca) co CTPHHI'EPAMH.,

TIpouece USrOTOBACHMS MPeXeAONHOL NANCIN ¢ 3AROANNMEReM BRIIOYACT B ceba
ONepaLuy NpPeABAPHTEILHOTO (hOPMHPOBAHNS O0EeNX ODIIMBOK, N3rOTOBACHAS B PAIMED
OBIIMBOK 3ANOAHNTEAS, COOPKM BCEX ITHX 2ACMCHTOB A5 CKACHBAHUSA — OTBEPKACHMS
¢ DaaupoBaHMEM HA HAPYXHYIO OOGUIMEKY B CHELMATLHON (DOPME, BAKYYMHPOBAHHA W
OTBEPXKACHUA.

Ha puc. 2.37, ¢ nokasansl Buasl namencit co crpuarepamn (1, 2, 6), opebpennsie
naenn (3, 4, 5), B TOM UHCAE W C CHIOBHIMH BCTABKAMM [() MEXKIY COSMH, TPEXCA0H-
HBIE TAHEAN (€ COTOBBIM 3anonuuTeaem 7 u rodpom 8, 9). Ha puc. 2.37, x npusenena
KOHCTPYKIIMA KECCOHA C OPCﬁpEH_HHMW NMAHEASIMH H MNOKA3ZAHO CCUYCHHE Mo OG[UHBKE c
peﬁfﬂm # € CHAOBOH BeTARKOW [0,

7.2, CTpUHrepsl — NpOSOIBLHBIC DASMCHTH, ToAKpensowye obmmexy. Ouu
HATPYKAIOTCH OCEBBIMA YCHUIHAMH OT M3rubaomeno MOMEHTa KpPbiid W MONePeuHBIMA
CHAAMH OT MECTHON BoanyumHol Harpysku. Ilpw 5TOM OnpeaensiomIMMM IPOUHOCTEH
CTPHHTEPA SIBASIIOTCH NPOAOJABLHBIC YCHIWH, ACHCTBYIOIUME B HEM TPH BOCTIPHSTHW
M3rubAIEro MoMeHTA Kpbiaa. Beawumna ortux yewnwin sasment or KCC kpema w
onpeaenger chopmy U TOTPEOHYIO NAOMATL TONEPeuHOr0 ceueHns crpunrepa. OTHome-
HME MACChl CTPUHTCPOBR K Macce kpblna coctasaser or (,04..0,08 s nomwxepoHHBX
kputbax 1 a0 0,25...0,30 — B KeCCOHHBEIX KPBUTBSX.

Mo dopme cevenns crpuHrepst GuBAIOT OTKPHTOr0 W 3akpoitoro [1-o6pazaoro
ceucHnd, no cnocolly Marorornenns — rayreie (puc. 2.38, ¢, nos. /...7) n npeccosaHubie
(puc. 2.38, 6, nos. 8.../7). Ha puc. 2.38, ¢ nokazaum hopMbl CTPHHIEpa AAS NPHIAHIS
KECTKOCTH 3amHei Kpomke Kpbuia. [lpuseaennsic 3neck npoduam MoryT Gbith HCMOTH30-
'BAHBL HC TOJBKO B CTPHHICPAX, HO M B KAUECTBC MOSACOB HEPBIOP (WINAHTOYTOB) M
JOHXEPOHOB, 4 TAKXKE — HO}IKPCI'IJ'IH]OLL[HX CTOCK.
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Prc. 2.38. Tunonsie npocuam CIpMHIEpos

Fnyrne nmnpoduau HITOTOBAMIOT M3 JUCTOBOTO MaTepuana, OTKpeITHE
npoduaHM NOAATAMBEL, XOPOIIO NPHIETAIOT K ODMIMBKE, OBEPXHOCTE KPhLIA NOAYYAETCS
[AAKOH, JIETKO Kpemarcs K oflmBKe M K APYTHM S7eMEHTaM Kapkacd., [HyTole 3akpei-
toie npodea (cM. puc. 2.38, o3, 6, 7) HOBHIIAKT Oyp CHKATHS npoduas 1 oBmHBKY
(pacrer 3nauenne k, [cM. Beipaxenue (2.22)], Tak Kak MEHSIOTCS YCJIOBHS ONHPAHHS
OOUMBKH — MAPHMPHOE HA 3AIIEMIEHHOE), HO MX TPYAHO KPENHTh K APYTHM JEMEHTAM
KOHCTPYKIHH, 3 ABYXPS/AHBIA 3aKJENOUHBIH HIOB NOPTHT NOBEPXHOCTE KPHUIA.

IIpeccosanune npodgwuan #Meor obbuHo GO TAJICTYIO CTEHKY, YEM
THYTHIE, U NPH NPOYHX PABHLIX YCIOBMAX KPMTHYECKHE HANPHMEHMS O, CRATHE Y HAX
BbIlIE, HO HX TPYAHEE KpenuTh K obmmske (ocofenHo ¢ Gonbmon l(pmmaﬂoﬁ) Takue
npoc]:mn JIyynie NPHMEHATh B CHAJIBHO HATPYXCHHHIX NMAHEASX KPBUIA, ONEPEHHS M
throsensixka.

[las nomwmenws o, CKATMS NPO(UACH OTKPHTOTO CEYEHMA HA MX JANKAX €O
cBOGOIHBIM KpPAEM BHIIONHSIOT YTOMUEHus — Gyanbnl (cm. pre, 2,38, moa. 9, 10, 13) wm
HA KOHIAX JANOK HexaioT orrubel (cm. puc. 2.38, noa. 3...7). OBeuno shaycaue o,
CTPHHICPA, CKPCIUICHHOND C OOMIMBKOMH, BRONE SHAUCHMA 0, HSOMMPOBAHHOIO CTPMHTCPA
— ofmBKa MemaeT CTPUHTEDY 3AKPYMMBATECH M ODHEHTHPYET ILTOCKOCTh BLITYYMBAHMA
CTPHHTEPA 10 HOPMAIH K CBOEH MOBEPXHOCTH,

Ipn pactsokenin o, -, = (0.8..1,0)0,; npu cxatmn oy, = k,0q; 0p = 0,9E(5/b)7%,
e b — mupuHa; & — TOMIIMHA CTEHKH CTPHHTEpa.

B cayuae cxaThs CTPHHTED PA3pymacTCs MpH MOTEPE YCTONYMBOCTH (BBITYYHMBAHUE
CTCHKW — MECTHAsl [OTCPS YCTOWYABOCTH, MCKPHB/ICHAE 0CH — 06MIas moTeps ycToim-
BOCTH CTPHHTEPOM).

ITo pasMaxy Kpeula K €ro KOHOY [uis oBecreueHus PaBHOTPOUHOCTH KOHCTPYKLHH
MJOIAZA HONEPEUHBIX CCUYCHUH CTPUHIEPOB (MM UYMCIO CTPHHIEPOB) YMEHBINAKOT,
Nepexons Ha Apyroil copraMenT, niu )pesepoBanrem.

2.7.3. JIOHXKepoHbl — MPoaoAbELE GAJKH, COCTOSIINE U3 CTEHOK / B moscos 2 (pHC.
2.39, a, ®. lMosca BOCTPHAMMAIOT MarnBaLMA MOMEHT M Kphita, paboTas HA PACTSXe-
HHE W CXaTHE, CTEHKH, TMONKPEIUVIEHHEIE CTOHKaMU J, BOCHPUHHMAKT HONCPEUHYIO CHIY
O 1 MOIYT Y4aCTBOBATH B BOCIPHSTHM KPYTAIIErO MOMEHTA M,, 3aMBIKASl KOHTYD KphUIa
o paGoran B o60MX ITHX CIYYAUX HA casul. JacTh NONCPeuHOM CHIB MOXET YPABHOBC-
MBATHCH BEPTHKANBHLIMH NPOEKLUSMH OCEBBIX cui S (cM. puc. 2.38, 2), ecym nosca
NMOHXKEPOHOB (MaMenH KEecCcoHa) He NApaaiejbHel M CXOASTCs mof yraom y. B asrom
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Puc, 2,39. Jlomxeponst 6anousod 1 depMEHHON KOHCTPYRUME, VpasHOBEIHBAHKE nonepeyHol cuas @ u

HIrHBAKOMEr0 MOMEHTA M B CEHEHMAX NOHKEPOHA

cIyuae cuta (% B CTEHKE j-I0 JOHAKEPOHA GyAeT MEHBIIE HA BETHUHHY

M
—1 . Orsomre-
H

nJ
HHE MACCH JIOHXXEPOHOB X Macce Kpsiia cocrasiser or 0,07..0,11 & KecCOHHBIX KPBUIBSIX
n a0 0,23...0,28 8 soxxeposHux [27]. B 3aBHCHMOCTH OT KOHCTPYKUMY CTEHKH PA3/IA~

HAIOT JOHXEPOHH Harounozo (eMm. puc, 2.39,

Jloexepornwm Ganoumoro
THDOA BEIIQJTHAKOT B BHAE COCTABHBIX
(puc. 2.40, a, 6) WIH MOHONMTHHIX KOH-
crpyknmii (puc. 2.40, a).

Tlosca A0OHXEPOHOB WITOTABIHBAIOT M3
BHICOKOTIPOYHBIX cranei win aTIOMAHHEBRX
CIUTABOB, YAIIE MPHMEHSIOTCS OTKPHTHIE
TOJCTOCTEHHEIE NPECCOBAHHBIE  npodmmH
(cm. poc. 2.40, 6). Ipu swmbope thopms
CEUEHWS MOSCA PYKOBOJACTBYIOTCH 3apavedt

@ W hepmenrozo (cm. puc. 2.39, @) THNOB.

Puc. 2.40. Koncrpyxuus cocraszoro (g, 6) u Mo-
HONMTHOTO (8) NOHXEPOHOB
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Puc. 2.41. Ceuenus JOHKEPOHOB

NOMYYCHAS MAKCHMAJTGHONO MOMEHTA MHEDUHM JIOHKEPOHOB J .. . NPOCTOTOH M3roToB-
AeHus, yaoGCTBAMM BHIJEPXHBAHMS TPOPMAA 1O JIHHE JOHKEPOHA, YA0OCTBAMH
kpensienns obmmsku U creHok. CeueHns JIOAXKEpPoHOB Ha puc. 2.41, @...x B OCHOBHOM
yaoBneTBOpsOT oTuM TpeborammaM. Buranytas no mupuHe (opMa ceueHus nosca
CTIOCOBCTBYET YBEIMUEHHIO MOMEHTA HHEPIMH JIOHKEPOHA J ; M CHIKEHHIO NOTpe6HOH
MACHIAZH €10 TNOSCOB F;, ANst BOCIPUATHS OCEBHIX CHJI S, & OTCIONA M YMEHBLICHUIO MACCH
somkepona (sospacraer pabouas seicota H, — paccrosnmne mexay LIM noscos nonxepo-
Hd W YMEHBWAKTCH npu M = const OcéBwe CHabl S OT H3rubawomero Momenta M =
= SH ). Bnarogaps nankam Ha mosicax (cm. puc. 2.40, @ u 2.41, 3, w) ynpomaercs
KpenaeHue oDWMBKA M CTEHKM K NOSCY, CTAHOBATCS MEHBIIE JOTEPH CCYCHHS 107
orseperus. Dopma nosica gonxHA 0BECTEUHBATE TONYYEHHE GOTBIINK SHAYCHAN KPHTH-
HCCKAX HATPSUKCHWH Oy, @ OBM ONPEXEAIOTCH BHAYCHUSMI G, JANOK, 3ABMCHIUME
OT COOTHOIIEHWH WX [JIMH W TOMmuH, T.e. ot (6/8); (cm. Bua A ma puc. 2.41).
Jas seepxusaEns npoduas Kpeuia Mankywores mpoduan noscos (puc. 2.42, a, 6),
HA WX JANKW WJIA HA MONCA CTABATCH JONOMHATETbHBIC HaKaaaku (puc. 2.42, g, 2, d).
B KOpHEBOI1 wYacTW KphIIA . IOHXEPOHH 3aKAHYABAIOTCS MOMEHTHEIMHE V3jgaMu (CM.
§ 2.10) nns KpenseHds Kphila M TEPejayd Ha CHJOBHE WOAHFOYTH (irosensxa
Q, MuM,.

B uensx JKOHOMHMH MACCH JIOHXKCGPOHOB CTAPANOTCH MAKCHMAJBHO DPAsHECTH 00
BHICOTE WX TIOSICA, YPEAMUKMBAS NpPH ITOM 3Hauenne M (oM, puc, 2.42, a, 6. Ojgnaxo
MA4JIKOBKY MOACOB TEXHOJOTHYECKH O4eHb C/I0XKHO BHITIONHHTh. Ha ManoHArpyKeHHBX
KOHIAX KPhUIA CEYeHMe NOHKEPOHA U3 ABYTABPOBOTO NPodiis MOXKET OLITE 3AMEHERD
HA IIBE/IEPHOE, OTIITAMIOBAHHOE M3 JINCTOBOTO MATCPHAJA, /IS YMCHBIICHHS MACCH
norxeporos. Tlnomaan ux ceucHWH K KOHILY KpPblJid YMCHBIIAIOT, TPHMCHSS DasHEIE
copramedTs npoduiei. Ecnu Mexay nosicamu JOHXKCPOHOB 1 00MHBKOH YCTAHABIHBA-
I0TCH HAKJAnKM (cM. puc. 2.42, a8, 0), TO yMCHBIICHHE DAOmMAACcH TAKMX COCTABHMX
NOSCOB K KOHUAM KPUIA MOXET JAOCTHIATHCS YMEHBLINCHHEM IUIOMATH CEYCHHS HAKJIANOK
(de Tporas caMu nosca), 4TO sHauMTeasHo npome. Ha pmc. 2.42, 2 nokasam nosc
JIOHEPOHA € BBIPABHUBAIOIMIEH HAKJAAKON, HO MpPA TAKOM PEIIEHNH YMCHBLIIAETCS
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Pue. 2.42. Tunosble coegmuenus OGMMBKM C NOSCOM JTOHMKEPOHA

SHAUEHHE Hﬂ' IIJ'lﬂ YMEHBLHEHHR MACChI JIOHAKEPOHOB HAKJAAOKH HA 1nosca MOI'YT BhI-
MOAHATHCS U3 HOPOMLIACTUKOR C BHICOKOM YACTbHOH OPOYHOCTBIO.

Tlpu pacrskenuu nosica paspymawTcs MpH o,,., = ko, rae koadxpaument & yuwrs-
BAET MOTEPSHHY TUIOMAIL TOA 3aKAenku u GonTh (NpH pacTsxXerAm nosca Goars u
3AKNENKY He padoTalT). KpATHueckWe HANPSXCHHS MECTHOH MOTEPH YCTOMUMBOCTH
Oy OMPEAENAIOTCH TAK XKe, KAK M ANS CTPUHTEpA, a4 ofmeil notepu ycToluusocTs
JOHXKCPOHA rlponani-i'ru HEC MOXET, TAaK KAK NOSC NMOJKPENJCH B ABYX IUIOCKOCTAX
JKECTKHMH B CBOCH N0CKOCTH OGIIMEKOMH M cTeHko#. Paspyuwenne (epMeHHBX nomkepo-
HOB NPOMCXOANT YPH HAMMCHBUINX 3HAUCHUAX O, MECTHOM wan 0DWEeH norepy yerofun-
BOCTH.

CrTeHKH A0HXKCPOHOER BHIOIAAKICH M3 JHCTOBONO Mareprana. Tonkue
CTCHKH TOAKPEruIAioT croiikamu (puc. 2.43, @), uyanie yrofKoBOro CEYeHus, ¢ TeM, uToOH
pBSIlﬂJlIIIT'h CTCHKY Ha OTACJbHBIC NAHCAM M TEM CAMbIM NMOBLICHThE 3HAUCHHS UKDM'
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Prc, 2,43, BapuauTsl KOHCTPYKIIMM CTEHOK JIOFME-
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3aBHCANUINE OT COOTHOMEHMS h/@ W oTHOCHTEabHOH Tomumnsl 8/b, rae b B dopmyie
(2.22) — MeHBIIMA M3 pasMepoB /i WAM @ miacTuHKH (cM. puc. 2.43, 6). Poas croek
BHIMIOTHAIOT MpodhisH yroaxoBoro ceuennsa (oM. puc. 2.28, 6 u 2.43, @, 6) u orBoproBkE
CTEHOK HEPBIOD, MCTOJB3YEMBIE NS KPEMJIEHHA NOCAETHUX K CTEHKAM JOHXKEPOHOB.
CreHka MOXKET BHIONHATHCA B Buae rodpa (cm. puc, 2.43, 2) AaM TPeXcIoHHOM (CM.
puc. 2.43, ). B KOHCTPYKUMH JOHXEPOHA MOXeT OHTh OJ[HA WJIH JBE CTEHKH (CM.
puc, 2,43, @), HO NPH NMPOYHX PABHHIX YCJAOBHAX OFHA CTEHKA TOMMMHON 28 umeer
3HAUEHHE 0, B HETHIDE Pasa Bostbilie, 4eM NP ABYX PA3HECEHHBIX CTEHKAX, KAXAAS M3
KOTOpHX ToMmmuo# & [cM. dopmyny (2.22}], Orciona mociegHne NPOMIPHIBAIOT MO
macce. Onnako ase cTenky obecreyuBaoT GOABIIYIO KABYYECTh (ECAH KaXKas W3 HUX
ofecneunBaeT BOCOPHATHE NPHXOASIIEHCS Ha CTEHKY JIOHXEPOHA HATPY3KM) H, KpOMe
TOro, PAdHECEHHBIE CTEHKH CO3JAIOT JOHKEPOHY MKECTKOCTh HA KpyyeHwe, obpasys ¢
nosicaMu’ 3AMKHYTEI KOHTYP, 4TO MOXKET OHTh MCIOILIOBAHO B JOHKEPOHAX pyJe,
ynpasagemoro crabuauaaropa, nogkocHoi Gaaku,

PaBora creskn Ha casur nokasasa Ha puc. 2.33 n 2.44. Kak yxe oTrMeuanocs, npu
noTepe YCTORUMBOCTH CTEHKA pafoTaeT Zajnec Ha HOPMAJIBHEIE HATPKEHAS o. UTOOH
HE JOMYCKATE TIOTEPH YCTONMHBOCTA CTEHKOI, B HElf, KpOMe MONKPCIVIAIONIHNX E¢ CTOCK,
nenator auru (ceuerne B — B, puc, 2.45), Ec B cTEHKE €CTh OTBEPCTHS /T8 TPOKIAIEH
PA3NTMYHEX KOMMYHHKAI[HOHHBIX JHHWHA, TMPOBOAKA YMPABNCHAA M T.O., 4 TAKXE I
oficcreueHns MOAX00B NPU KJIENKe, 3TH OTBEpCTHS OTOOPTOBRHBAOT (ceueHme A — A,
puc. 2.45), B peayaLTaTe YETO TOBHINACTCH KECTKOCTh CTCHKM U CHIPKACTCS KOHIICHTPA-
[Hs HATIPSKCHMUN,

Depmernabe NOHXEepPOoHHN (cm puc. 239, a). Yame scero onm npea-
cragnaoT coboil CBAPHYID HWAM KICIAHYK KOHCTPYKIMIO, OCHOBHBIMH DIEMEHTAMH
KOTOPO! SBAAIOTCA TPYOhl H COCOMHMIOMME MX Moakockl. Ha pucyBke mokasane nosca
Tpybuaroil depMsl, BOCOPHHHMAIMME DPACTIKCHACM—CKATHEM OCCBHIE CHNH S OT
narubaromero MomeHTa M, W NOAKOCH, PACTSXCHHEM—CHMATACM BOCIPHHHUMAIOLINE
nonepeunyo cuny (. MepMel, Kak MPaBUIO, CTATAMECKH ONPENCAMMEE, U 9TO HOJLKHO
G0 6w obecneunBaTh MEHBIIME 3ATPATH MACCH HA BOCTIPUSITHE ACHCTBYIOWMX HArPY-
J0K. OﬂﬂaKO c }'ME:HI)]]IEHHEM CTPOMTENBHBIX BBRICOT JOHXKCPOHOB 2TO l'lpCHMymECTBD
BmcTpo manaer. Kpome Toro, B TAKOH KOHCTPYKUMHM TPYAHO ODECHEUHTH BHICOKYIO
supyuects, Cratuuecku Heonpenesumuie epmn Beerna umewr Goabmyo maccy. B
COBPEMEHHOM CAMOJIETOCTPOEHHH CTAAM DPAMEHATh MPEMMYIIECTBEHHO Gamounbe
koncTpykumys, OTkas or depMeHHNX KOHCTPYKIMH, IMHPOKO MPHMEHSBIIHXCS BIUIOThH
a0 cepennbl 1940-x T, B KOHCTPYKUMSIX CAMOJETOB € TONOTHSIHHON OBIMMBKOMN, Kax pa3
H OMpPEAeNMc] B OCHOBHOM BOMBIIMMH 3ATPATAMH MACCH HA (hEPMEHHBIE JIOHKEPOHH M0
CPABHEHMIO ¢ BX BaJOYHON KOHCTPYKIMENH TpPH MagbiX CTPOMTENbHBIX BHCoTax. Ilpm
MAJIOH CTPOMTENIBHOM BHICOTE (PEPMBI KOCHIHKM, COSIMHSIOMME CTEPXHM, HACTOILKO
G/M3KO TOAXOAAT APYr K APYTY, UTO CYMMAPHAS MACCA KOCHHOK M MOJKOCOB OKA3BIBAET-
ca GoMbIIE MACCH 3AMEHSIIONIIEH MX CTEHKH Bankm.

JTounxepouns w3 KM MOryr MMETh CIVIOMIHYIO WA TPEXCIOHHYIO CTCHKY
M CIUIOIIHEIE WM caoucThie nosca. Crenka mMoxer Obith M0 NpaMOMHHENHHOM, 1ubo
ro)pUpPOBAHHOM BAOAB €10 MPOAOABHON ock (cM. puc. 2.43, e). TodpupopanHas cTeHka
no3sonseT nonyuate Gonee BEICOKHME YPOBHM KPHTHUCCKHX HATPIKEHHA MECTHON noTepu
ycrofiuneocTdH. MaTepHajioM A8 JIOHKCPOHA YAMIe BCETO CAYAKHT VIVICIVIACTHK HIH
CTCKIOTEKCTONHT.

Tlpouecc maroTosnerns nomxkepona us KM [22] skmouaer B cebst: npeasapHTesbHOE
thopMHpOBaHHE CTEHEM H3 OBYX CHMMCTPHYHHIX IIOJIOBHH, TOSCOB M CHJIOBOH BCTABKH
IS YCUIEHAs! CBA3H MPOJOIBHEX CJIOCE C MATEPHAIOM CTEHKH (00ecmeunBaeT Henpe-
PHBHOCTBE CHJIOBOTO NOTOKA); cOOpKY NpeaBapHTEIsHO OT(OPMOBAHHEIX 3JIEMCHTOB
JIOHKEPOHA B OrPAHMUMTEIBHOM TPHCIIOCOO/ICHMH; ABTOKIABHOE (DOPMOBAHHME M OTBEpAE-
HHE.
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Pic. 2.46. BapnauThl KOHCTPYKIIHMH CTEHOK

Ha pmc. 2,43, s moxd3aHo CEY€HHE JIOH-
xepoua na KM. 1lpu coepuuenun JOHKeEpO-
na w3 KM ¢ ofmuskoit u3 KM ucnoasayer-
s I'[p(lHIHBKﬁ CTEKNSIHHBIMHA, OpraHuyeCcKn-
MH HJIH YIOALHEIMH HHTSMH; MOXCT HC-
N0/1B30BATECH NOCTAHOBKA THTAHOBHEIX HIO-
JIOK B MECTE MEpexopa OT NMOMKM K CTCHKE B 30HC 3aKPYIICHHd, 3 HHOMMA W TO M Ipyroe
smecte. ek THEHE IPOAONBHEIC CHIOBBIC BCTABKH, MOAOOHEIC MOKA3AHHEIM HA PHC,
243, x.

2.7.4. Ilpoaonsusle cteHkH exoxat B KCC kpeira, 3aMeikagd B €10 nonepeuHmx
CEYEHMSX KOHTYpH KPELIA HA KpyueHuce U paboras npu 5TOM HA cABAr OT M, a TAKXe
BOCOPHHHMAS U TICpefaBas HA Y316l KPCIUICHASA (1718 CTCHKH — IIAPHHPHEIC) TPHXOMA-
WyIOCs HA JOJK CTEHKM ToNepeuHylo cuiay (), paboras npu 9ToM Ha CIBHT o7 Q.
TIponosbHEIC CTCHKY OTAC/SMIOT OTCCKH KPBUIA OT MepedHell u samHed mexanwsanpm. [lo
KOHCTPYKIHH TIPONOJILHEE CTEHKH AHAJOTHYHE! JOHXKEPOHAM KPHLIA, HO HMEKT OUeHh
cnabuie mosca. CTenkH, Kk npasuio, Oe3 obaeryaromux oreepeTuit. [1g mOBMIIEHHS
KPHTHYECKAX HATIPSDKCHHMI CTCHKY MOFKPCIUIEIOTCH cToifkamm, K KOHLYy Kpbuia ruioniaih
NONEPEUHOr0 CCYCHHUS CTEHKH M ee mosacos yOusaer. HawBonee pacnpocrpaneHnbie
KOHCTPYKTHBHHIC BAPHAHTH M CCYCHHA TPOAOIBHEX CTCHOK MOKA3aHH HA puc. 2.40.

2.7.5. HepBiopsl 0 CBOCMY HAIHAYCHHIO H KOHCTPYKIHH PA3ACAAOTCA HA HOPMA/Th-
HBEIE M YCHJIEHHEIC.

HopMansHHEe HCpPBWPH obccneunsanT 3ajasHyo hopMy npobris
KPHUIA M TIEPEJAlOT MCCTHHIC BO3NYIIHBIC HATPY3KH HA JIOHXCPOHH M oOmMBKY (oT
obmmBKH ¥ cTpuErepos). Tlonaepxupas OOIIMBKY W CTPHHIEPE, HEPBIOPH YBETHUMBAIOT
HX KPHTHYECKHE HATPIKCHHS.

Or Bo3aymHON HATPYSKHM HEPBIOPH paboTAIOT HAa MAarMb B CBOEH TUIOCKOCTH M Ha
CABHMT, OMMPASCh HA JOWXEPOHH M OOIMBKY; Tpn aedopManuax maruba Kpeaa — Ha
cxkarne. BreimonasioT HepBiops B B 6anok (puc. 2.47), pu 3TOM T0SCA € MPHCOEH-
HeHHOM OBmuEKOH pafoTalT HA OCEBHE CHIBI, CTEHKM — Ha cABMr. MaroToBisorcs
CTEHKH M3 JUCTA INTAMIIOBKOM, M0ACa — MHOTAA 0ThOPTOBKOM CTEHOK, ualne — IpPAKIe-
nusaEneM npoduned Takoro ceucHus, urobe G0 yaofmee kpenmts OGWIMBKY H
CTPHHICPHE, DPOMIE MArOTABIHBATE HEPBIOPY. OTHeNbHEE UACTH HEPBIOPH (XBOCTHK,
HOCHK M MEXJIOHKEPOHHAS 4acTh, cM. puc. 2.47, a, ) cTeKyorcs Mexay cofoii uepes
CTEHKH JIOHXKepoHOB ¥ ofuwmeky. TIpy paskeMe HEPBIOP BAO/L IIOCKOCTH XOPA KAXKIAs
YACTE BHINOAHAETCH B BHAC AByxnoacHod Ganku (puc. 2.48), obecneumsas pabory na
HarHO kaxmoii monosHHE. CTEHKHM HEPBIOP NpPH MX OOMBIIOHA BHICOTE NOAKPCILIAIOT
CTOHKAMH, A OTBEPCTHS B CTCHKAX KPYIVIOND MM OBAJBHOTD CEUCHHS OTOOPTOBBIBAIOT 1N
NOBRICHHS] KPHTHUCCKAX HATIPSOKCHUM T, &0 crenkn . Macca Hepsiop Mo OTHOMIEHHIO K
macee kpeuia coctasaser 0,08,..0,12.

Ha puc. 2.26 Gbuid N0KA3aHBI PAITMUHBIE BAL COSQUHEHAN HEPRIOP €O CTPHHIEpPAMH
# ¢ ofwuskofi (nanensmu), B CTeHKaX HOPMAMBHHIX HEPBIOD AETAIOT BHpE3Is (npH
WTAMIOBKE CTEHKH), YTOOH NPONYCTHTHL CTpHHrepH (cMm. puc. 2.26, a, 6, 8, 2), Wi
HEpBIOpa BOOBIIE pACTONAraeTcs HuXe (BhIme) cTpuHrepos (cM. puc. 2.26, d, e, X, 3).
Coepunenne ux Mex/1y coboi OCYIIECTBASETCS C MOMOMIBI0 YTONKOBHX HAKIAAOK (CM.
puc, 2.26, a, 2, 8, 3), oTorHyTOH Janku (cM. puc. 2.26, 6), HEMOCPEACTBEHHO Wepes
odmunxy (cm. puc, 2,26, @), yepes KomneHcaTops (cM. prc. 2.26, ¢). Ha puc. 2.26, x

-
B kphuIbaX JIEFKUX CAMOCTOB MOXKHO BCTPETHTH HEPBIOPH! (DEPMEHHOM KOHCTPYKLIMM, COCTOSIIME M3
A0SCOR, € KOTOPBIMM C MOMOUIEH) KOCKIHOK CRE3AHBI CTepaHM (DepMbL.
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Puc. 2.47. BapyaHThl KOHCTPYKIIMH HEPBIOLI

NOKA3AHO KPCIUICHUE MOSCA HEPBIOPHI, HAXOAMINEHACH HIDKE CTPMHICPa, K HIKHCH NOKE
Z-06pa3Horo CTPUHTEPA M BEPXHEH MOJKH CTPHHIEpa — K OBMMEKE.

Brilop TOro miax MHOro crocoba COEAMHEHMS MEXXY CoB0l HEPBIOD, CTPUHTEPOR H
obumern onpepeasiercs KCC kpeiia n TexHonorueit nponssoactsa (cbopkn) kpuuna, B
keccoanbix (mMonoBaounnx) KCC ¢ toactoit obmmMBKoi, NOAKPENJIEHHOH MOIIHBIMHA
ofbiuno I1-, Z-, T-ofpasubiMi CTPHHTEpPAMH, NEPEAAIOIIMMH OCEBHIE CHJIK OT Haruba
kphiia, Hanbonee XapakTepHO Kpenaenue, rokasannoe va puc. 2.26, @, 3 ¢ noMommio
YIOJKOBHIX HAKIAJ0K. BOBMDKHU HEH[}CPEEC‘I‘BEH’HUE (GEE VIOJAKOBBIX Hal(..'la]:l[]l() cocom|-
HEHME HEPBIOPA — CTPUHrep — ofmmMBKa (cM, puc, 2,20, 8) MM Uepes KOMIeHcaTophl |
(cm. puc, 2.26, e). B nonxeporax KCC ¢ ToEkoi oBWmBKO#A ¥ CIabkMu CTPHErEpaMH,
rae ofmmEKa KPenuTes K cobpaHHOMY KAPKACY KDELTA, HANBOIEE XAPDAKTEPHO COCHHE-
HHE HEPBIOP CO CTPHHTEPAMH, NOKasaHHOe HA puc. 2.20, a u 6. IIpu HMcnoabsosanuu
MOHOIMTHBIX TAHeaeH 4 (cm. puc. 2.26, 1, k) CTEHKA HEPBIOPHI 7 COCHMHHCTCH C MAHENS-
MH IpA NOMOIIM KHMLL 5, 4 MOSC HEPBIOPH O TPHKJIENLIBAETCH K CTEHKE HEpPBIOPHL HUKE
npepeaeit o pebpa 3 mamenedt. Ha puc, 2.26, 4 noKa3aHO KPEMUICHHE CTCHKH HCPBIODH
7 €O CTEHKOM JoHXepoHa 2, a Ha prc, 2,20, K — CTHK 8§ MOHOJATHBIX MAHCICH 4.

Ha cBopky kphuia obmmBka celyac MOCTYIACT YAINE BCETO C YK TIPAKICTIAHHAIMA
crpuarepamu. Toraa, NPHKICHEBAS K TAKOW OOIIMBKE MOSiCA HEPBIOP, MOXHO obecne-
UMTh CBH3h CTPHHTEPOB H HEPBIOP HENMOCPEACTBEHHO Yeped obmusky (cm. puc. 2,26, 4).

Ilpn cBopke kpeia ¢ GasupoBanueM Mo OOMMBKE MPHMEHAIOT PA3PE3aAHHKIE BAOAL
OUJIOCKOCTH XOpA HepBiopel (cM. puc. 2.48). OTo mossonser NPUMEHHTh NAHETLHYIO
chopky Kpeiia, pacmuputh (poHT paboT, WCIOAL30BATH BEICOKONPOW3BOLHTENLHYIO
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Puc. 2.48. KOHCTPYKIMS HEPBIOPBI C PASHEMOM BI0:Th TLIOCKOCTH XOPT

TPECCOBYIO KJETKY, MOJYYHTh BHICOKOE KauecTBO 00BojoB Kpuina. Ha pumc. 2.48, a
uuchpamMy noKasaH Nopagok cOOpKH OTAeNLHHX NaHenel Kpslia, Tae Kaxaas naHedb —
310 0DUMBKA, KOTOPOil B CMEMHANBGHOM MPUCTIOCOOACHAH YKe TIpraana ¢opMa, cooTReT-
CTBYIOINAS TEOPETHUECKHMM OOBONAM KpPhUIA ¢ NPHKJIENAHHBIMA K HEH CTpuHrepamu,
NOJOBMHAMH JIOHXEPOHOB H HEPBIOP.

Yrofel Kakaas M3 YaCTell HEPBIOPBl MOT/Ia paboTaTh HA WArMO M CIBAT, OHM BHITIOIHS-
10TCst B BUAE ABYX NOSICHBIX Ganok (cMm. ceuenne B — 5, puc. 2.48, @).

Ha puc. 2.48, 6 nokasan eme OJMH BHJ HEPBIOPHI C paspeanoil crenkoit, COopka
KPBIA C TAKMMH HEPBIOPAMH NPOHM3BOIMTCS B CENHAJBLHOM CTamene, rae CHAUAIA
YCTAHABIMBAIOTCH JOHKEPOHB! KPBJIA M TOYHO O0T(OPMOBAHHAS BEPXHAS NAHEIb KPbLia
{(06WBKA, NPUKIENAHHBIE K HEHl CTPHHIEDH M BEDXHHE NOJOBMHH HEDBIOP), 4 34TeM
NPHKNENHIBAIOTCH HHKHHE TOJIOBMHB HEPBIOD M HWXKHAA NAHEIb KPBLIA.

CoegnHenue CTEHKN HEPBIOPH! € MOMOIIBI0 YIOAKA CO CTEHKOM JIOHXKEPOHA NOKA3aHO
Ha puc. 2.28, 6, CoenuHcHAE CTEHOK M MOACOB HEPBIOP CO CTEHKAMA M [OSCAMH JIOHMKE-
POHOB mpeAcTasneHo Ha puc. 2.49, a..e.

Ha puc. 2.49: | — nosca XBOCTOBOH M MEACIOHKEPOHHON HACTEH HEPHIOPBl, 2 — KHML, COCANHSIONUC
TI0SCA HE e it 3; 4 — nosc 3 J — CTEHKA NOHKEPOHA; 6 — YTOJIKH, COEIMHAIOMME
CTEHKHM HEpBIOPHI W J0IDKEpPOHa; 7 — crenka Hepwiopbi; § — wakaanku (hutHErH), coeuHsONME nosca
HEPHIOPHL C NOACOM JIOHXEpoHa.
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Pue, 2,49, Bapuastsl KOHCTPYRIIMH CTHIKOBLIX COEWMHCHMH NMOACOR M CTEHKWM HEPHIOPRI C TONCAMM M CTEHKAMH
NOHAEPOHE M NAHENHAMM KDbLIA

HenocpencrsenHoe coenMHEHNE MOACOB M CTCHKYM HEPBIOPH C MOSICAMM M CTEHKON
JIOHXKEPOHA Mokadano Ha puc. 2.49, @, na puc. 2.49, 2 nokA3aHa BEPXHAS YACTH HEPBIOPH
M £€ CBA3N C MaHensMHu Kppiaa 9,

Moscaele HepB®opH (663 CTEHOK) YCTAHARTABAIOT HA YUACTKAX KPHLIA,
3AHATHIX TOMIMBHEIMM OakaMu, HUMIEH TOR waccH # T.n. Jis YBCAHUCHHY JKECTKOCTH
TAKME HEPBIOPhI OOBYHO Nenaor ui 3akpuTex [T-ofpasnwmx npodwied, wHoma coeavmss
MX CTOMKaMH, NPENSTCTBYIOMMMM JCHCTBHIO CHJI, OTPHIBAIOMIHMX BEPXHIOW MOJOBHHY
KpBUIA OT HIDKHEH.

YVecuacHHBE HEPBHPH CIYXAT A9 BOCOPHSTAS COCPEIOTOYCHHBIX CHI
M MOMEHTOB OT arperaTos, KPemsIUXcd K KphLly (CTOCK mIaccy, MBMTATE/CH, Y308
HABECKH D/ICPOHOB M APYTHX MONBMXHBIX YACTCH KPHLIA), M NEPENAYM MX HA JOHKCPOHH
¥ ofmMBKY, & TAKKC /IS NCPePACTIPCACACHAS CHJI MEX/Y NAHEIAMM W CTCHKAMH Y MECT
nepesoMa oced mposoabHEOre Habopa, Ana TpancdopMauMm M, B mapy CHI B MECTax
pa3seMa Kpelia ¥ HA rpaHnnax GONbIIMX BHIPE3oB. YCAMEHHBIE HEPBIOPHL OHOBPEMEHHO
BRINOMHAKT H (QYHKIWH HOPMAa/ThHEIX HEPBIOP.

V ycuneHHBIX HEPBIOP GOBIIHE TUIOMATHA NONCPEUHBIX CCUCHMM, NOSCA W3 MPECCOBAH-
HBIX mpodmieli, CTeHKH [IyXue, MOAKPCIUICHHEC CTOMKamu. CTpHHrephl Ha Takux
HCPBIOPAX NCPECTHKOBHIBAIOTCH, HC Mepepe3ad noaca Hepsiop. Huorga Takue nepsrops
[EAal0T H3 MOKOBOK, HCIIOIB3VIOT ¥ (PCPMEHHBIE KOHCTPYKIHH.

Ha puc. 2.50 nokasaso ypaBHOBLIMMBAHME M SNIOPH OOMECPCUHKK CH M MOMCHTOB
/19 YCHJIEHHON HEPBIOPHI, HATPYKEHHOH cunoi P, (peakuuei B yane HABECKH anepo-
ua), Utolkl ONpefeanTh CHAL B CTCHKAX JIOHKEPOHOB (O 1 Q,), YPABHOBEIIMBAIOMHE
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P2 Pl a Puc. 2.50. KoHCTPYKIHS, HATPYKEHME 1 YPasHOBe-
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HEPRIOPHI

cuty P, H HOTOK KacaTebHbiX YCHIWH ¢, YPAPHOBEIIMBAOMUH KPYTAIMA MOMCHT
M,, mago: 1) mnepenecr: cany P, B IIK (mpu zrom gobasutcst moment M, = P, a);
2) pacnpeenuts city P, MEXAY JOHKEPOHAME TPONOPHAOHATBHO MX XKECTKOCTH HA
usrub (EV), ucnionbays suipaxenns (2.18) u (2.19), onpepeants Q) u Qy; 3) onpene-

K

BT e B u H — paccTosHue MexIy JOHXEPOHAMK

JATH TOTOK g, OT Kpyuewws: g, =

M BX BHICOTA. *

Boprosas wHeEpPBIODpA NPIMOTO KPeIA CAYXKWT s Tpancdopmamn
KPYTHIIETO MOMCHTA M, M3 MOTOKA KACATENbHBIX YCHIMA 0 3aMKHYTOMY KOHTYpY
KPhUIA B MApy CMJ B yanax cro KpemwicHns (puc. 2.51).

§ 2.8. KOHCTPYKTHBHO-CHJIOBBIE
CXEMB! KPLLILER

COBDK}'[THOCTB QMEMEHTOB, CAYXAMHX 18 BOCNPHATHS CHAIT H MOMEHTOB,
JEHCTBYIOMMX B CEUCHUSX KPhLIA, COCTABISIOT OCHOGHYIO CUA0AYIO cxeMmy kpbiia. Jpyrae
SNEMEHTH KPhLIA, CAYXRAME A4 MEPEAAUN MECTHOH HArPY3KH HA JJIEMEHTH OCHOBHOM
CHIOBOH CXEMHI, AOTOAHSIOT e H 06pa3dyioT BMECTE ¢ HEH MOMHYH CHJAOBYK CXEMY
KPhLId, HTH TNPOCTO CUAOBYI0 CXEMY KPblid.

Warubaronmin MmomenT M SIBISETCH OCHOBHBIM CHJOBHIM (DAKTOPOM B TONEPCUHBIX
CEUEHMAX Kpma (HA ero BOCIPUATHE 3arpaumBaercs Haubonswas macca — no 50 %
obmelt Maccu Kpuiia). B 3aBHCAMOCTH om cmeneny ywacmus OOUIMBKHA, CTPHHIEPOB U
TOSCOB JIOHXKEPOHOB B BOCNPUATHH HS]‘HG&K)H.[CIO MOMEHTA KPhLIBH no,a,pas:ge.rmm'rcn Ha
JIOHKEPOHHHE M KECCOHHBIE (MOHOONIOUHBIE).

KPH,,T[O, B KOTOPOM uamﬁa}oumﬁ MOMEHT BOCHPDHHHMMAETCHA B OCHOBHOM MOACAMH
JIOHXEPOHOB, HASKIBACTCH JAOHKXEPONHLIM. 31eCh CPABHMTEALHO CIabLIe CTPHHrEpH M
TOHKASA OEDIHBKB. ﬂonepeqﬂax cHiIa BOCNIPHHHMAETCH CTEHKAMM JIOHXKEPOHOB, prTﬂLI.LHH
MOMEHT — 3AMKHYTHIM KOHTYPOM OBIIMBKM M CTEHKOH 347HEre JOHXEPOHA (3aaHeil
crenkn), Cuna Q w mMoMeHTHl M 1 M, IEHCTBYIOIME B CEUEHHIX OTHEMHON uyacTu
kpuina (OUK), ypasHOBEWMBAIOTCH Yy KOpHS Kpwiza Ha yanax kpermnenns OYK k
yeuneREsIM mranroyram duosenska (oM. noapasa. 2.10.1) wan ¥ JOHKEpPOHAM, NPOX0-
ASUIAM uepes (Hro3esk M CBA3AHHMIM C CHIOBBIMH IIMAHTOYTAMEA,
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Kpbuio, B xoTopoM marufalonimid MOMEHT BOCIPHHMMAETCS B OCHOBHOM OBIIMBKOMH
COBMECTHO € NOAKPEIISIONIAMHA & CTPHHTEPAMA WAN TOdPOM, HASKBACTCH KECCOHHbLM
( monoBaonubty). Takue KpPBUIbS HMEIOT TOJACTYIO OOMIMBKY, PA3BMTHIC CTPHHTEPH H
crabeie JoAXepons (creHkm). Bee DaeMeHTHI CMAOBOrO Habopa MMEOT NPUMEPHO
OIMHAKOBBIC KPATHUCCKME HANPSOKCHAS 0. Bmecto mcrosoi OOUIMBKH B KECCOHHOM
KPHIJIE MOTYT MCIOAbL3OBATHCH TPEXCaoiHas obmmBKa, oOWwHBKA, NOAKPEnseHHas
rohpoM, wm MOHOTHTHEE Nane . Takoe Kpeuto TpeGyer 0ba3aTENBLHO EHTPONIAHA,
cBs3aHHOTO ¢ o3enskeM, g NMEpefaudM M ypaBHOBeWMBAHMA Harpydok or OUK,
Mexay OUK u ueHTPOILIAHOM — KOHTYPHBIN Y361, CBA3BBAIONIMII BCE CHJIOBBIC SIEMEH-
et OUK ¢ menrpornanom (cm. puc. 2.62 u puc. 2.64).

Ecnm nosica Ha CTEHKAX 8 KECCORHOM KPBUIE HE MMEIOT MyCTh JaXe CAalbix MOMEH-
THRIX y3a08 s nepenaun ¢ OUK wa uenrporian xors Obl vacTd Marubajomiero MoMeH-
T4, TO TAKAS PAZHOBMAHOCTH KECCOHHOTO KPHLIA HASBIBAGTCS YKCHIO MOHOGAOHbLIM (WK
NpoCTO MOHOOAOWHBIM) KPBLJIOM. BMECTO JIOHXKEPOHOB Y HErO NPOAOILHBIE CTEHKH,
paboTarompe Ha CIBHT OT monepeuHoi cuasl Q. Kpyrsunmit MoMesT M, BOCIPHHHMACTCH
KOHTYPOM OOIIMBKH, 3aMBIKACMBIM HA 3amHei crenke. Cuna Q w MOMEHT M, ypaBHOBE-
IMBAKTCH HA y3Jdax KPCNJICHAS OEHTPOIJIAHA K CHAOBEM IIITIB.HI"OYTEIM liJlOSCJTSURB.
Warubatomue momentsl M ¢ naneneit obenx OYUK camoypasHOBEWIHBAIOTCS HA LEHTPO-
maane (cM. moppasa. 2.10.2), Oasaxko B BECOBOM OTHOIIEHMH YHCTO MOHOG{0umbE
KPBUIBS. HE BEHIPOAHBL, H OHW BCTPEUAKOTCH KPANHE PEAKO.

J'lyume HUMETh BMECTO NPOAOABHBIX CTEHOK JOHXEDPOHBI, MYCTh JIAXE C OTHOCHTEILHO cnaleivm nosScaMu
M MOMEHTHBIMM YalaMK, HO CHUMAIOUMMI YacTh U3rmGAIONero MoMenTa ¢ naneredl. Hefomsume nononurem-
HBIE 32TPaThl MACChl HA MPEBPALIEHHE CTCHOR B JIOHXKEPOHBLI MNEPEKPLIBAIOTCH YMEHBIIEHHEM nm“peﬁuux
nomaneil cevennit naHeneH KPeUIA M OTCIONA — YMEHBIIEHHEM MX MAcChl. Takue Kphuibs, 3aHUMAIOUIHE KAk
ﬁh! NPOMEXKYTOUHOE TMOAOMEHME MEMIY JOHXEPOHHBIMM M HHMCTO MOHD&HD‘IIHJMM, NOJIYHHITH  [APOKDE
PacrpoCTpaHeHMe v Ha3LIBAIOTCH KECCOMHbBIMU.

2.8.1. JlonxepoHHbie KpbUibf (OOHO-, ABYX- M MHOTOJOHXKEpoHHbie)., B raxmx
KPBUIBSIX CTAPAIOTCS PACTIONOXKHTH JIOHXKEPOHB! Tak, wrofbl Jyume HCrnoab30BaTh CTPOH-
TETBHYIQ BHICOTY Npodiiis KPHUTA M OOTYURTH AOCTATOUHYI0 0asy fns KPensieHns Kphiia
x (brosensxKy, VUMTHBAS IIPH ITOM yA00CTBA KPEIUIEHHS M PA3MEINEGHHMS HA KPLUIE W
BHYTPA HErO MIACCH, JBMTATENCH, TOMMBHEX GAKOB M IPYTHX rPY30B, 4 TAKXKE MOIBAXK-
HBIX HacTCH Kpbina (9J1EPOHOB, 3AKPHIJIKOB, NPEAKPLIIKOE A HHTEPUENTOPOR).

B 0oAHOZOHXEPOHHOM Kphae (Ha puc, 2.52 nokasaH ofuH W3
BAPHAHTOB TAKOro Kphiia Npn Buae ceepxy (@ M cHu3y (6)) JOHXKEPOH pPA3MEIIEH B
MecTe HanbOABIIEH CTPOHTENBLHOM BhI-
cOTH  mpoduas, uTo ODECTEeuMBAET
TOIYUEHAE MHHMMAIBHON MACCHl KB~
aa, Momps# MOMEHTHMA y3en [ Ha
JIOHXKEPOHE J Y KOPHS KPhIA CIYXHT
A4 nepenada paru0aiomero MoMeHTa
M n monepeyHoM cuanl () HA MOMEH-
THBUA Y3CT YCHJICHHOTO [UIAHTOYTA
dprosensora, dns obpasoBanus 3aMKHY-
TOr0 KOHTYPa, 00ECIeHMBAIDIICTO JKEC-
TKOCTh HA KPYUEHHE, B ONHOJOHKE-
POHHOM KPBUIE NPENYCMATPHBAIOT OJHY
WIK JIBE CTEHKM (B Kpmsie Ha puc. 2.52
— ABE CTCHKM) C MIAPHMPHBIMH V3JIaMH

Puc. 2,52, KOHCTPYKUMS OHOAOHXKEPOHHOMD
OPAMOrD KPBUIA C NEPEAHeH K 3aaned CTeHKaMu
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Puc. 2.53. KOHCTPYEUMS IBYXI0HKEPOHHOIO NPIMOr0 KPbUIR

2 B pasbeMe KpPhiJa IS NEPejauM KPYTSINero MOMEHTa M, HA WADHUPHLIE Y3IbI
VCHJICHHBIX WTanroyTos hrodensxa. K ycuIeHHEM HEpBIOpaM (Y MX CTHIKOB C 3aamei
CTEHKOH) Kpenarcs KPOHWITEHHH y3JO0B HABECKM 3aKPHUIKOB M aneponoB. Mexny
JIOHKEPOHOM M 3a7HEH CTEHKOW B AaHHOM KOHKPETHON KOHCTPYKUMM DPACMOJOXEHA
CTOHKA OCHOBHOM ONOPH CAMOJETA.

B AByXNOoOHXEpOHHOM KpHAe (HApuc. 2.53, a nokasan opud U3
BAPMAHTOR KOHCTPYKLMH TAKON0 KPEUTA TIPH BHJe CHU3Y) NepefHiil JOHXEPOH pacrona-
raior Ha 20...30 % xopom, 3agnmit — Ha 60..70 % xopnme. Ha JoHXKEPOHAX B KOPHEBOR
YaCTH KpPHLIA HAXOAATCA MOMEHTHHIE yaan /. Bonemad niomanb cedeHHs W BHCOTA
HepesHero JOHKEPOHA 2 M COOTBETCTBEHHO CoAbInuii MOMEHT HMHEPIMH N0 CPARHEHMIO
€ 3a7HMM JIOHXXCPOHOM HPHBOAST K TOMY, UTO HA HEr0 MPEXOIMTCH OOJMBIIAS HACTH
nonepeusod curm O v uarmbatomero MomerTa M. [To3TOMY TONMMEA CTEHKH, MIOMATE
[OACOB M pasMephl MOMEHTHOTO V3/1a HA NEPEAHEM JOHXEpoHe, mepenaomue Q n M,
3HauMTenbHo Coapmie, uem HA 3ajgHem somxkepone 4, B moxasamsom wa puc. 2,53
BAPHAHTE KpPBLIA B CﬂCuHaJ’[hHDﬁ HHLIE pasMEINaceTCH B yépam{cm MO0 CHHH C[Dﬁka
€ KOJECOM OCHOBHOH onopui camonera. Ho npm 3tOM BHIpe3 nop mumy Hapymaer
UEJOCTHOCTD KOHTYpa, paboraiomero Ha kpyuenue. IlosTomy Ha rpasmue Bhipesa
(Humw) CTOMT yewnerHas sepsropa 3, TpancOPMUPYIOMAS TOTOK KACATEIBHBIX YCUIMi
10 KOHTYPY OT KPyHCHHS g, B MAPY CHJ, JOTPYXAIOMMX M3rHOOM W CIBHIOM JIOHXEPOHBI
2, 4. Ha 510l Xe CHIOBOW HEPBIOPC HAXOOMTCH Y3€1 TIONBECKM 3AKPWIKA, ucpea
KOTOpBI HA HEPBIOPY NEPEJAETCs COCPENOTOUEHHAS Cuia P, oT szakpeuika. Takam
0bpazoM, 9Ta HEPRIOPA COBMEUIAET BRINOTHEHWE NBYX (YHKUIWH, YTO BETONHO & BECOBOM
ornomenun (cm. § 1.13). Ha ocTanpHex ycuaeHHBX HepBIOpax KpPhia CACTAHEL Y3IH
HABECKH 37CPOHOB W 3aKpbutka, B Kphute paaMemaroTcs TonnvsHEE Gaku, 4To 3acrap/is-
€T B MECTAX HX PACTIONOXKEHHA BMECTO [ANOUHHX HEPRIOP MPUMCHSTH MOSCHRIC (CM. PHC.
2.53, 0). Ha puc. 2.53, @ noxasaHo cOCTHHEHWE CTEHKW M TIOACA HEPRIOPH CO CTEHKOH
M MOACOM JTOHKEPOHA.

Topkpenienme ToHKko# 0GMHMBKA TOHKEPOHHEIX KPEUTheR MACCHBHEIMH CTPHHTEPAMU
He apieodio & 6ecoaoM OMHOWERYY (OCHOBHAA 347244 CTPAUHTEPOR B TAKMX KPBHLIBAX —
TIONKPETUIATE OOIIMBKY, MOBHINAY €8 KPUTHUECKHE HATPAMEHWS MPH CRATMA W CHBArE).

MHoOTOnNOHXepPOHHHE (MHOTOCTEHOUHHE) KpHaba Tak
K4K Ha oBecTicucHWe BOCIIPHSTHS OCEBRIX CHI OT W3ruba Kpuina aatpauwsaerca no 50 %
MACCHI KPHLIA, TO 479 CHUKEHHA MACCH KPHJIA CCTECTEEHHO CTPEMAECHHE YBETAUMBATH
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Puc, 2,54, KOHCTPYKIIHA MHOMOJIOHKEPOHHBIX KPLLIBER

UHCAO CHIOBEIX SJIEMEHTOB B KPBUIE, BOCOPHHMMAKIINX warnbawowmit Moment M, a
YHCJIO HE YUACTBYIOMNX B BOCHPUATHN M IJEMEHTOR (HAMPUMED, HEPBIOP) — COKPATHTE.
[Npamenesre B nocieAHee BPEMA MHOMOJIOHXEPOHHBIX M MHOMOCTEHOUHKIX KOHCTDYKLGHIA
KpPLLUTBEB B ONpee eHHON CTENEHH HANPABICHO HA pemerne 5Toi 3agaun. Kpome Toro,
OpH 9TOM TIOBRIIAETCS JKECTKOCTh KOHCTPYKLUHMH HA KPYUEHHE, YTO OUEHb BAXKHO KaK
Mepa Gopbfbl ¢ OmMACHBIME aspoynpyraMn ssjienmsMu (cM. 1. 10), ¥ noemmaercs
XKHBYUECTH CAMOJETA, UTO OCOOCHHO BAJKHO 474 CAMOJIETOB BOCHHOTO HASHAYCHHMS.
Ha pme. 2.54 nokasannl MHOFOJIOHKEPOHHEIE M MHOTOCTEHOUHKIE KOHCTPYKIHW
KEpPBLTEEE HEKOTOPHIX BOEHHBIX Sapy6exmﬂx CaMOJIETOB. l"lpvl AOCTATOYHO KECTEOH
ofmmBke TaKMe KOHCTpYKUmM MoOryT obxogursca 6es mepsiop (cm. puc. 2.54, 6, a),
MCKI0YAs, KOHCYHO, YCHJIEHHEIE, HeoOXOIMMBbIE IS BOCTIPHSITHS COCPEAOTOUEHHBIX CHIL
VmeHbmas ToamMHy OGMIMBKM M CTAaBs YANIE JOHXEPOHB MMM CTEHKA (Amn m TO M
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Jpyroc), HOOKPEILTAIOMAE OGIIHBKY, MOXHO NOJYYHTh B TAKMX KPLLTHSIX HE TOJBKO
Gosiee KECTKYI0 H KHBYUYIO KOHCTDYKIHIO, HO H BHHAIPHII B MACCE: TOHBIIE obmmexa
{a ee nons B Macce kpua 10 40 %), Her HopmansHmx HepBOp (Mx goas — ao 12 %).
Ha puc. 2.54, a moka3aHsl TPEXJOHXEPOHHOE, @ HA puc. 2.54, 6, 6 — MHOrOJIOHXKEPOH-
HHIC KPHUTES YMEPEHHOH crpenosuanocTa. Kpsio (em. puc. 2.54, @) mMeer Bcero nsrh
HEPBIOP, A4 B KPBUTLAX, NpUBEIEHHKX HA puc. 2.54, 6, @, ux Her coBcem. JIOHXEPOHEI
YEPe3s MOMEHTHEIE YA/Isl MEpefaoT nonepeddyo cuwry O u marnBaromme MoMentsel M Ha
Yans KPCIUIEHHS KpPhUIA HA VCHISHHBIX mmanroyrax osensxa. Ha puc. 2.54, 6
nokagasa TpanenuesAaHol opmel B niane OUK ¢ nanamsom. OYK no koHCTpYKUMK
MEOTOJIOHXKEPOHHAS, COCTOSINAN W3 1]1-TH JOHXKEPOHOB, YCHJIEHHHX HEPBIOP, BEPXHEH
o HIKHEH naseneit obmmeky, [lenTponaan npeacrarsaser coboli ennuyio ¢ (rosensxem
H YTO/ULCHHBIME 32/H3aMI KOHCTPYKITHIO M3 YCHUJIEHHKX MNauroyTos, IlpuMencane B
KOPHEBOI wacTH Kpbuia “rpefeHku”, ¢ KOTOpOH CBH3AHHI BCE €r0 JIOHKEPOHBI, MO3BOJIS-
6T YMEHBIIHTH 0 INECTH YMCAO YCHJICHHHWX WNaHroytos (Bmecro ll-ti mo umcry
JI{!HJKEPOHOB) Ang KPCHJICHHH KpBL1a u nﬂ-pe,!raqn Ha V36l KPenjcHHYI HAa YCHACHHBIX
mmarroyrax Q u M ¢ O4K.

[Mepepauy KpyTsimero MOMCHTA M, 15 MEOTOJIOHXKEPOHHEIX KPBUILEE (DM MAJBIX
yraax Mx CTPEe/OBHIHOCTH) MOXKHO DPACCMATPHBATD NPMOIMAKCHHO 1O AHAJIOTHH C
ABYXJIOHXKEPOHHBIM KPBUIOM, Koraa M, Tpanc)opMupyerca B mapy CH HA Onopax Kpsuia
H NEPEAAETCS Yepe3 HWX HA YCHJICHHHIC Wnadroyth (rosensxa. B kauectse omop —
Y3/ KPETJIeHWs Ha KpaiiHWX JIOHXepoHax, uTo ypennumpaer Dasy B (paccrosume
MEXITY KpaitHAMM JIOH>KEPOHAMY)} 118 BOCUPHATMS. M, ¥ YMEHBITAET AEHCTBYIOMNE CHIThI
R (M, = R B). Ha xpuibax (cM. puc. 2.54, a, 6, 6) NPCACTABASIOT MATEPEC HAIIHIBL
Bonpmoit crpestopuaHocTH, C OHOM CTOPOHBI, TAKAE HATIIBBH YMEHBITADT CMEIEHne
(oKVC KpBUIA HA3AA W TIOBBULIEHHE CTATMYECKOH YCTOWMMBOCTH CAMOJIETA MPH TEPEXO/e
HA CBEPX3BYKOBBIE CKOPOCTH MOJETa, C APYroH CTOPOHK, CHEUMANLHO nonobpasHsie
dopMa 1 napameTpe HArUTeBA {pasmephl, yroa x) ofecneunBaoT GE30TPHIBHOE BHXPEBOE
ofrexanue kpoina Ha Gonbmux yraax araku. [locieanee nossoiseT yayuuInTh MAHEB-
PEHHOCTE CAMOIETA M MOBBICHTH GE30MACHOCTH MOJIETOB Ha BofpmmMx yriax araku, a
TAKXE YMEHBIUMTH IUIOMAND KPLLIA B CHA3MTH €ro maccy Ba 5.7 %. Pakers Ha xoHuax
KphiABER (cM. pue. 2.54) pasrpyxawpoT Kpeuto (ymeHbmawoT Q u M) u crocoBCTBYIOT
YMEHBIIEHAIO MHTEHCUBHOCTH KOHIEBHX BUXpEH,

2.8.2. Keccontbie (MOROONONHDBIC) KPbUibS HaWGONEE NONHO OTECHAIOT COBPEMEEHEM
TpefoBanusM K Kputy. [eso B TOM, uTO ¢ yMEHBIICHWEM OTHOCHTCABHOMN TONIIMHE ¢
npoHad KphIA M YBEJHUEHMEM MACCH CAMOJETA BO3pacTacT moTpeGHas naomanb
CeYeHus KphbL1a, HEUﬁX(J,[ﬂ[MElH And BOCOPDHSTHH namﬁayomero MOMCHTA. HDI!T()MY,
HMOObl RVHIUE UCHOABIOAANS MAMEPURR, €20 PAGHOMEPHO PACAPEdensiron no nepuMent-
Py cewenus (yAAnsIOT OT HEATPANBLHOM OCH), YTO M SBJSETCS XAaPAKTepHOH 0cobeH-
HOCTHI) KECCOHHBIX (MOHOOIOMHBIX) KphUTheB. TakOe KpHUIO Goaee XKECTKO, MMEET
XOPOMIYI0 MOBEPXHOCTE, Bosee xusyue (paGotaer Bee ceuenme). [Ipm onpeneeHHBX
YCTIOBMSX TAKAC KPBUTBS MOTYT OKA3aTHCH BHITOJHCC B BECOBOM OTHOLIEHWH, YeM
JIOHXEPOHHEIE,

Ha puc. 2.55 nokasaHa KOHCTPYKUHS KPhiiA KECCOHHOTO THNA, COCTOMMIErO H3 JBYX
JomxepoHoB 7, 8 (cM. puc. 2.55, ¢, 2, ), HOpMansHbIX 4 W ycunennsix 13 Hepriop,
OBUIMBKN ¥ CTPUHTEPOB, ofpasyiomux namenm !, HOCOBMX 5 M XBOCTORWX 6 vacTeii
Kphiia 1 KoHUEBrX ofrekarenedt 3. Kpwino coctomt us newrporiama (oM. puc, 2.55, ),
AByX cpepumx (cm. puc, 2.55, 2) u aByx KoHCOAbHHIX (cM. puc. 2.55, @) wacreir.

Lentponan u cpenHue 4acTH Kphuiad HecyT Ha cebe ueTsIpe BLIIBIDKHBIX IBYXIE/Te-
BHX 3AKPHIIKA, A KOHCOMBHBIE YACTH — 10 JBE CEKOMM 31cpoHOB (oM. puc. 2.55, a).
CriikoBka 4acTel KphUtd MO KOHTYPY: wepes mpodmwmm passema 2 (oM. puc. 2.55, 6 aas
CoeaMHEHNS maHened / W croek [ Ha KOHUAX NOHXCPOHOB (cM. puc. 2.55, x) nnaa
COEMHEHMS JIOHAKEPOHOB,
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Puc. 2,55, KOHCTPYKIIMS KECCOHHOO KPhLid CO CTRIKOBBIMM yanamd kpemnemus OUK memty coboi u k
uesrpornany (a, 6, 8, 2, 6), mAHENEH KPRUTA K CTO TPOIOJILHEIM CHADELIM 2EMEHTAM (€, X, 4, ), ueHTpoma-
na ¥ rogenswy (4, k). Yau kpertenus aeuratenst (1) uowacey (1, M, i), saxosuosxa kpeita ()
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Keccon xphuia ofpazosad AoHXepoHaMu W nanensmu | obmusku. B keccone nen-
TPONAAHA PACHONOKEHB UETBIPE MATKHX TONAWBHEIX Gaka. Ero BHyTpeunss nosep-
XHOCTh, ODIHUOBAHHAS CTEKJIOTEKCTOMHTOM, 06padyer KoHTelHeps aas 6axos.

Ha nentponnase: ysjisl Aas CThIKOBKM €ro ¢ dirosensskeM (K KamiaoMy JIOHXKCPOHY
(PMETICHAKE] TIO JIRA YCWICHHBX KPOHMTEHHA 9 MNa CTHIKOBKM ¢ YCHUNEHHEIMYU WTAHTOY-
Tamu (progenska 14 (cm. puc. 2.55, 4, ©, x); yaan /2 Ha ycuaeHHbX HepBoopax [3 ans
Kperuiesnst guraTencit (cM. puc. 2.55, ) u I5 H 16 — jns KPEIICHUS CTOCK OCHOBHBIX
onop camoneta (cM. puc. 2.55, M, 1); npocuan pasbema 2 (cMm. puc. 2.35, 0).

Jlomwxkeponst 7 1 8 nentponsana (cM. puc. 2.55, %) — NEILHOMPECCOBANHBIC, YCUAEHK
CTOHKAMH M3 NPCCCOBAHHBIX Tpohuici, CTHKYIOTCS C JOHXKEPOHAMH CPEHHX vacTeit
KpRLTA T0 CTOHKAM [0, 3aKPEmIEHHSM HA KOHIAX JOMKCPOHOE M MMCIOINAM CBA3H C
npohuagAMH PATHEMOB.,

Hepeioper 13 Kpengarcs K CTEHKAM JOHXKCPOHOE NIPH NOMOLIH MPECCOBAHHBIX CTOCK
TaBpoBOro ceuenus /7 (cm. puc. 2.55, #), a X nasensM — npA nomomu Kuun, [/ (oM.
puc. 2.55, 5). Ilavesm / UEHTPONIAHA — MPECCOBAHHEC O crpudrcpamu T-ofpasnoi
thopmur, JLma NoAXORA K ArpEraTaM 4ACTh NAHENEH — CHEMHAS, KPEMHTCA K HECHEMHBIM
nanensm u HEpBiopaM BonTamu ¢ radkamu (eM. puc. 2.55, @),

Kecconn cpenrux uacrei kpeuia (cm. puc. 2.55, 2) — repMmernanposanane Gakm-
OTCEKN — MMEIOT JIOHXKepoHs! 6anouHoro Thnd, WX CTHIKOBKA ¢ JIOHXCPOHAMH LEHTPOM-
JAHA W KOHCOM OCYIIECTBASETCS NMPH ToMomy croek. [Tnomazn ofpafoTaHHex Mexarm-
YECKH NOACOB YOBIRAET K KOHCONMH KphiAa. [lanenw BHINONHEHB M3 NOPALTIOMHHHEBKIX
JIMCTOB M MPUKJICTIAHHKBIX K HUM CTPHHTEPOE TABPOBONO CEYEHHS, MEPEMEHHOM MO [UTHHE
IS SKOHOMUW MacChl. B HOCKe MO pasMixy Kphila — KaMmepa BO3ayIIHONO MOZOrpeea Is
Gapsin ¢ obnepenennem. Konconsnsie wactu kpsiaa (M. puc, 2.55, 6) M0 KOHCTPYKUMH
AHANIOrAYHBL CPCAHEH.

Korueeo# obTeckaTeap Kpeula nokasaH Ha puc. 2.55, o. B ero Topuc mmeerca psn
QTBEPCTHI 15 BRIXOAA TEMJIONO BOZIYXA U3 CHCTEMB poTHRoobaenenenns, Kpennenue
offrekaTens N0 KOHTYPY — MO N08CamM HEPBIOPHL.

Ha puec. 2.56, ¢ mokasaH ofmwuil PHI KDHJIA AAJABHENO TSZKCJAONO TPAHCIOPTHONO
camoneta AB-124 co panernoit Maccoit 400 v. Kpeo ¢ HeGomsomm yIaoM CTPeIoBHIHOC-
™ (x = 28%), ynmsenwem A = 8,34 u pasmaxom { = 73,3 M, kecconnoit KCC ¢ uerhips-
Mi aoHxepoHaMy. OHO COCTOMT M3 JBYX KOHCONEH M UEHTPONJAHA, COSTMHCHHBIX
tnanuessm creikoM. Ha kpeute (oM. puc. 2.36, a): | — npeakpsuikn; 2 — aneponsi;
3 — 3aKpLUIKY; 4 — HHTCPLENTOPLL

KeccoHn kOHCOIBPHOR YaCTH KPbLIA NPEACTaBieH Ha puc. 2.50, 6.

Bnecn: | — cuaosas mepmiopa; 2 — BepXuAd nanean, § — repMonepuiopa; 4 — THNOBAH Hepmiopa; 5 —
CHI0BAS Hepriopa;, 6 — nomxepon N 4; 7 — aowxepon Ne 3; 8 — aomxkepon Ne 2; 9 — nukunas navenn, 10
— nonxepod N 15 1] — KpORHINTERH KPEIUIEHMS PEILCA MEXAHHIMA HABCCKH NPEAKPLIAKA; 12 — neperopoika
PACXOMHOTO Oaka; J3 — KPOHIITEHAH KPEIUICHUS TOTREMHMER, ¢ — KPOHIUITEHL KPEIUIRHMS ITIOHOB CHIOBOR
YCTAHOBEM.

Boabwme BHyTpeHHHE OOBEMBI KECCOHA MCHOAL3YIOTCH KAk OAKM-KECCOHBI 778
pasmemenns Tormmea, [lag obecneueHnsi BHCOKOH repMerHuHocTH GaKOB-KECCOHOB,
KpoMe o0bIYHBIX FePMETHKOR, MCIOALIYIOTCH 3AKAENKH MOBHIMICHHON0 HATSTA, 4 TAKKE
FEPMETHIANNA W KPEIIEHAE KPLIIEK AI0KOR 0aKOB, KAK 3T0 MOKA3aHo HA puc. 2.56, 2.
Bee 970 MOSBOAAET CHHIWTL MACCy KPHd 33 CHET COKPAIMICHMS MACChl IePMETHKOB
npumepno Ha 600 xr,

CrpeMicHne YMCHBIINTE MAcCy KpBUIA, COKpAallas YMCHO MONCPEUHBIX CTHIKOR,
OPHBEJIO K MCHOMLIOBAHMIO B 3TOM KPhLie ITMHHOPA3ZMEPHHEIX MPECCOBAHHBIN MAHENCH
(1o 28 M) ¢ ux (hopMHEPOBAHMEM TI0 TEOPETHUCCKOMY KOHTYDY.

Keccon uenrponaana npeacrasaes Ha puc., 2.56, o.

Bpeen: | — ripohunn; 2 — nepxuss nanens, 3 — HEPRIOPA; 4 — A0HKEPon NO 4; 5 — HIOKHAS nanein; 6 —

sowkepon Ne 3; 7 — nomxepon No 25 § — nowmepor Ne 13 9 — kpowwreding 1O — ayra; 1] — Boar; 12,
13 — nanenw; /4 — repmetHk; 15 — naknangka.
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| Puc. 2.56. Koncrpykigns X MHOTOK KPBUILER:
@ 6, 8, ¢, @ — kphu10 camoxera An-124; e — kpeiio camonera A-10

Kpennenne neaTponiana K dosensoky camoaera Au-124 noxkasano Ha puc. 2.64, o
M e, @ CTHIK KECCOHOB LEHTPOIIAHA H KOHCOJIEH — Ha puc. 2.56, d.
3neck: | — nomxepoH N¢ 4 xomConapHOH wncTH Kpeina (KYK); 2 — nepxuga nawems xeccona KUK; § —
BepxHsS TIAHEAL LEHTPOnnana; 4 — nomkepon N¢ 4 nenTpornana; 5 — mepmiopa Ne 5; 6, 7 — Gonren & —
epmernk; 9 — upuxkem; 10 — npodus; 11 — mnuaska.

O6neryeHHnl IBYXPAAHWA CTHK UEHTPOMUIAHA ¢ KOHCOALHOH UACTHIO KpHUIA
BCIIOTB30BAHAEM B CTHKS BMECTO JBYX TOJBKO OAHOH YCHICHHOW HEepBIOPH § obnerauns
NOTHYI0 MEXAHH3ALMIO MPOLeccos 00paloTku CTHIKOBLIX noBepxHocTei, Gonee npoctyio
CTBIKOBKY Arperatos u samrpein B macce. Ceucaus 5 — B n A — A na puc. 2.56,
MOSICHAROT KOHCTPYKITHIO CTHIKOBHIX COCTWHCHHMH OCHOBHEIX CHJIOBHIX JICMCHTOB KECCOHOB
KPLLTA ¥ LEHTPOTIAHA MeXay coboi,

Ha puc. 2,56, ¢ nokazana KOHCTPYKITHH NPAMOrQ TPEXJOHXEPONHOTO KECCOHHOTO
KpBiia caMo:!c’ra—mTprn;mxa, COCTOSIIEND H3 UEHTPONIAHA M JBYX KOHCONEH W MMe-
H0MEro MOIIHYE) MEXaHM3ALAK N0 mepenHeld W 3aguei xpomkam. CHU3Y MOA KPEUIOM
_KPENMTCS TOHAOMA IDACCH, B KOTOPOM MHEBMATMK B YOPAHHOM MONOXKEHHM HAXO-
AUTCH B NMOMMYTOMAEHHOM COCTOSHHH H3-33 MaJone MHICAS TOHAOJIBL. K(]H]LH KphLia
OTOrHYTHl BHM3 18 CHWKCHMS MHTEHCHBHOCTH KOHUEBBIX BMXDEH (WHAYKTMBHOIO conpo-
TURJIEHHS ¢ ).

B KECCOHHBHNX KPHJAObBYX (4 MaHEITAMH CﬁDpHU-KJ]Cf
smaHOo# KOHCTpPYKUOUHH OapaMETphbl MaHC/IH A/ AYYUIIEr0 HCNoAb30BaHHA
MATEpPMANA M YMCHBIUCHAS MACCH BRHIOMpAKOTCS U3 YCIOBMS PABCHCTBA KPHTHUCCKHX
. BAODSCKCHAN CTPHHTEPA Oy o0y B OBmHBKH @, s, BHIIOTHEHHKX K3 OJHOTO U TOO Xe
MATEPHMATA, BPEMCHHOMY HATPSDKEHMIO Oy M DABEHCTBA CIMHMIE PEIYKIMOHHOTO
akoapymuenta obmmen (95 = 1).

B XecCOHHNX KPHABSX C NAaHEAAMH CAOHCTON KOH-
CTPYKOMHA OOMABKY HC MOIKPEIIISIOT CTPUATCPAMH, TAK KAK OHA W TAK HMECT
| BhicoRME 3HAUEHHS O ; TOSCA JOHKEPOHOB 37€Ch C1a00 PAIBMTHE, WAT HEPBIOp Goh-
moi (400 MM B 6011::0? B nesoM panmoHANBEHO CIIPOCKTHPOBAHHOE KPHLUIO CO COMCTOl
obmmskoit ma 10...20 % Jgerue, ueM KpBUIO ¢ MAHEAAMH COOPHO-KICHAHON KOHCTPYKIHH,
mMeeT GOIBIIYI0 JKECTKOCTL M TYYIIYIO NOBEPXHOCTh, B YCIOBHAX a3pOAHHAMMUCCKOTO
HATpERa caouMcTas ofmMBKA OBECHeuHBAET YACTHUHYIO TEMIOM3ONALMIO BHYTPCHHMX
ofbEeMOB KphIa (4TO BaXHO NPM PASMEIIEHWMH B HCM TOILTHBA), ¥ TAKOrO KpHUIA
NOBHIIEHHAS CTOMKOCTh M K AKYCTHYECKHM HArpyJKaMm.

2.8.3. B GeccTpMHrepHBIX KPhLILSX HEPBIOPH CTABST uame, uroln He Guio moTepn
YCTORUMBOCTH ODIIMBKM OT CABMIA MPH IKCIIYATAUMOHHON Harpyake. OrcyrcTBac
WBOB KPENJeHns OOMWBKH K CTPHHTEPAM YJAYUNIAET MOBEPXHOCTh KPHUTA C TOHKOU
obmuBKoOi,

2.8.4, Kpeiibg M3 CTAJAH 119 BRICOKOCKOPOCTHHIX CamosneToB. KoHCTpyKmus W3 cram
NpH OTHOMIGHWM MORyJeH ympyroctu E cramm K amoMuBHMO, Kak 3:1, momyuaercs
‘NJKKUL‘I‘EHH()ﬁ MO pACYETY, HO TEXHOJIOrAYECKHW HE BCETAd OCyH_'lBCTBM'MOﬁ TIPH OYCHb
MATBIX SHAUCHHAX 606’ bﬂ. Yeennuenue xe 605 H ﬁm MPHBOTHT K YXYIUIEHHIO BECOBBIX
xapaktepucrik. Kpome TOro, ToHKMe OOILMBKH M CTEHKH TPe0yIOT NonKpervieHus, wTobk
HE MOTEPATh YCTOMUMBOCThE MPH CKATHM M CABWTC, YMCHbBLIEHHS MIArd CTPHHTEPOB W
HEPBIOP AJis oOmuBKY, YMCHBIICHNS 1Ara Mexay CTOMKAMH JIId CTCHOK. Do Toxe
OPUBONAT K YBCAMUYCHHIO Maccel. TT0-BHIMMOMY, B CIOHCTBIX KOHCTPYKLHSX NMAHENEH,

| FAE HAPYXXHBIC CAOM M3rOTOBJCHBI M3 TOHKOND CTAABHOIO JIMCT3, MOXKHO YCTPAHHTh
MPOMIPEIL B MACCC, KOTOPHI CBH3aH ¢ HEOOXOIMMOCTBIO NEPEXOdA K CTANBHON KO-

4 4ok, 1148

o7




Monosumyas nawens & Puc. 2.57. CroikM, COBAHHSIOUME DEPXHHE M HHMKHHE
o MOHOJIMTHBIE MNaHEH Kpblia

CTpyKuuH (HanmpuMep, npH paborte B ycio-
BHAX BHICOKHMX Temmeparyp). Coenunenne
2NEMEHTOR KOHCTPYKIMH M3 CTAJH [IPOBO-
NAT, KAK NMpaBHJIO, TOYCYHOH CBAPKOM.

2.8.5. BeaHepBlOpHbIE KOHCTPYKUHH KPbUILEB MOTYT GhiTh HE TOJBKO B MHOTOJOHXKE-
POHHBIX M MHOTOCTEHOMHKIX KPBUIbSIX (CM. pac. 2.54, @, ), HO M B KPBUIbSX H3 MOHOJHT-
HHX OaHeneit. OTCYTCTBHE INBA MO HEpBOpaM (OTBCPCTHA MO KPEMEXkK) YAyulmaet
YCTAJMOCTHBIC XaPAKTEPHCTHKY NAHCJEH ¥ BO3MOXKHOCTH /% TEPMCTH3AIMH OTCEKOB
KphiJia 1on TonsinBHbE Oaku. OQHAKO B MOHOJMTHBIX MAHENSX TPYAHEE OCTAHOBHTH
pacnpocTpaHenne obpasosapmaxcs TpemmH, [Tpy GOBIOAX PACCTOAHMAX MEXIY NOHKE-
POHAMM MEXKIY IAHEISMH CTABAT CTOMKH, coeauHsronme obde manenn. Croiiku paBorawr
HA PACTSCKEHWE MPW Harpyake, "oTAupalmiei” BEPXHIOK NAHENb OT HHXXHEH MaHemn
KpbUia, a npu uarnbe Kpeuia — Ha cxatne (puc. 2.57).

2.8.6. Koucrpykunsa kpbiibes n3 KM paccMatpuBaeTcs Ha MPHMEPE KOHCTDYKIMK
JBYXTOHKEPOHHOTO KpElaa crnoprusroro camoaera Cy-29 (puc. 2.58).

Kpruto camMoneTa TpanenmesuaHoi (hopMbl B IaHe, CBOOCAHOHECYIEE, ABYXIOHKE-
pornoit KCC, Ha puc, 2.58 nokasas ofmmi Buj KpsUld, €r0 OCHOBHBIE CHJIOBBIC 37IEMEH-
THl B CEYEHUS, MOSCHAIOMME KOHCTPYKIMIO KPBLIA,

Jlowxepon 3 (No 1) sBjsieTCS OCHOBHBIM JIOHXKEPOHOM KpBLTA M BOCHPHHMMAET
OCHOBHYHO 4acTh HIrHOAIOMET0 MOMEHTA M HEPEPe3BBAIOMY0 cruty. JIOHXKEPOH Hepaa-
peaHo, ABYTABPOBOTO ceveHus, CTEHKA JOHXCPOHA TPEXCAOWHAS, MATOTOBJIEHA M3
YIJIEOPraHonIacTHEA M COTOBOro-3anoanuTead. K cTenke Kpenarca BepxXHuil H HHKHUH
TeACca, H3roTOBJECHHEIC H3 OAHOHANPABJACHHOTO YIICHIACTHKA. B CpEI{HL‘}“‘[ HACTH MC)K}Iy
uepsiopamu 5 (Ne 1 "A") nowxepos umeer KOpoGuUATOE CEYEHHME 3@ CUET YCTAHOBKH
JOMOJIHUTE/IBHBIX CTEHOK W3 A0PaJeBoro cniasa. B MecTax ycranoBKy KpOHIITEHHOB 2
u /9 HABECKW KpPbLIA ¥ KPOHIITEHHA KPEIUVIEHHS WACCH CTEHKM YCHICHBI ONOHHTE b~
HBIMM HaKJazakamu, Ha KOHUE JIOHXepoHa YCTAHOBJCHB! KPOHIITEHHB 1/15 TIBAPTOBKH
caMonera,

Jlomxkepon [5 (Ne 2) — HEepaspeaHOM, MIBEAJICPHOTOD CEYCHHA M WM3TOTOBJCH M3
yraeoprasomracTika, Ha noHXepose KpensTcst KPOHIUTEHEN /4 HaBECKM 21¢poHOB. B
MECTAX YCTAHOBKH KPOHIITCHHOB HABCCKM JIOHXKEPOH YCHICH (DUTHHraMu,

Ha kpeine mmerorcs BoceMb HEPBIOP J... /0, OHHM COCTOST M3 ABYX QacTeH W M3IOTOBJE-
HBl M3 JucTa u npodmned W3 amoMuHUeBoro ciuiasa. Hepeiopu 4 — GopToBhie, yCHIEH-
uuie. Mexnay Hepsiopami 4 u 7, JoHXepoHaMi § 1 /5, BEPXHAMA M HYGKHHMH MAHETAMA
pACHOIOXKEH TOMANBHKI Gak.

O6umBka kpbiia cocrout u3 aobosmka 3/ W masesneil Kpouia, KoTopeie ofpasyior
naagHee ero ofsogsl. [lanean Kphiaa TPEXCI0NHOH KOHCTPYKIMH W H3rOTOBJICHE! W3
Ué].l.'lHBDK M3 yT;Ienpraﬂonnac‘mxa M 3AN0THUTEAS W3 NOJMMEPCOTOMIACTA. B MECTax
KPEIUVIeHHs. HEPBIOP B OOIIMBKAX MPOJIOKEHH NONOJHHTEIHLIE CI0M YIACMIacTHKA.
Mecra ycTaHOBKHM 0OATOB B COTAX 3ANOJHEHBL KJICEBOH KOMNOZHIHEH.

JloGosrk 3/ KphuId H3MOTORJIEH M3 YIEOPraHOWIACTMKA W 0OpasyeT OOBOABL HOCOBOK
gacTi kphiia. JIoGOBHK KPErmuTcs HA BEPXHION H HUXHIOK MAHETH KPbLTA HA KJIEC H
OZIHOCTOPOHHEM KPerexe.

Ha nomrsKepoHax Kphiia B CPEOHEH YACTH YCTAHOBJIECHBI nepenHue 2 | 3aguue /9 yam
CTBIKOBKH Kpeina ¢ depmoit drosenska. B yanax MMeErOTCS OTBEPCTHH, B KOTOPHIE
Berapasmiores GoaTel kpenienus. Ha wmxknux yanax 2 nomxkepona Ne 1 umeiorcs
chmannsr 30 AN KpensieHns NOJABECHOTO TONIMBHOIO OaKa.

Ha kpoine (Ha kaXxmoil KOHCONM) MMEETCS HeThipe KpoHmTeHHA /4 B /6 HABeckH
aneposos 2/ w3 amoMuHAeROro crtaea. Ha nomxepoHe No | Kpbina no ocd CHMMETPHH
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Puc. 2.58. Kprino Cy-29 ug KM
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YCTAHOBJIEH KPOHIUTEHH KPETICHHUS OCHOBHEIX ONOP. KpﬁHlﬂTEﬁH HMEET MPOYINHHEL, B
KOTOPBIX NIpH MOMOINK BoaTos KPENATCS pecCoOpBl OCHOBHBIX ONOP.

Ha JJCPOHE MMEIOTCH OTBETHBIE Y3/l 26 HABECKHA SJIEPOHOB, H3TOTOBJICHHbLIC H3
AMOMHHHEBOrO CIIABA C 3alPECCOBAHHBIMY MOAIMTATTHHEAMH.

Kpome ykasawemix spimme He puc. 2.58 npusenenst cneayomme nosuumm: [ — kpeuo; /1 — yien
KPENIEHHS 3aKORTIOBKY Kpbiaa; /2 — 3aKoHUonKa Rpbuid; 13 — suaupnas pamka; 17 — mok nogxona x yamy
16 nasecku snepona; 18 — octexnerme; 20 — mouok; 2/ — anepon; 22 — yaen WBAPTOBKH camoneta; 23 =
Cepbra HABECKM SMEPOHA; 24 — KOMIIEHCATOP Ha 35sepoHe;, 25, 28 — raliku;, 27 — Goar; 29 — peiuar ynpasie-
HUS AIEPOHOM.

§ 2.9. CPABHUTEJIbHASI OLIEHKA JIOHXKEPOHHBIX
H KECCOHHBIX (MOHOBJIOYHBIX) KPbLLILER,
OBJIACTH UX NMPUMEHEHHS

3Bneck, KaK ¥ paHee, MoA KecCOHHBIM (MOHOOMOUHBIM) KPBUIOM TIONPA3yMERd-
eTCs MPEKIAE BCEro KPhUIO, MMEIOMIEE KECCOH, NMAHETH KOTOPOrO BOCHPHHHMAIOT BECh
narubaomwmi MoMenT Wi HAIBIIYI0 ero yacts, CpaBHEHHE NPOBONMTCS TPH YCIOBHH,
YTO KPhUIbS BHINOJIHEHA! M3 OJHOIO MATEPHANA, HMEIOT OJHHAKOBHIC DA3MEPH M HATPY3-
KH.

2.9.1. Cpaenende mo Macce. Tak Xxax OCHOBHOE PAa3jMuHe KPHUILEB 3AKIIOUACTCS B
cnocobe BoCTIpUATHS M3rHOAIOMWET0 MOMEHTA M, TO ¥ pasdmuume B Macce Oyner, riaaBHuM
ofipasoM, 3a CHET pAsSHUIG B MACCE DAEMEHTOB, BOCIPHHMMAIOmMX M, a Macca ITHx
9/IEMCHTOB MPONOPIHOHAARHA TUIOWATH WX MONEPEUROro ceucHus &, B:

o Ean+nfCTD FEETey S M (2.23)

cp B o6 P B v
p~ “pasp.cp

3peck 8, — CpemHss NPHBEACHHAS TOMIIMAA OGIMBKW; B — PACCTONHAE MEXITY JIOHXC-
PpOHAMM (IIMPUAA KeccoHa); Fy, — MOWARh NONEPEYHOrD CEuCHUs TOfCA j-ro JOHKEpo-
Ha; A W f_ . — UMCIO CTPMHTEPOB H IUIOMAAL MNONEPEUHOTO CEUEHHS CTpHHrepa; H, —
paGouas BricoTa (paccrosaie Mexay LIM noscos nonxepona win mexay LIM nanenei
KECCOHA); 000 ¢ — CPEAHEE PA3pyIIAIOMIEE HANPHKCHNE nasemd; M — narubaommi
MOMEHT,

Ipu sapannoi Bernunae M 3HAYCHME O, S8ABMCAT OT BCAMMMHB Opaqn o M OT H,
{uem Gonbmie o, o ¥ H, TeM MCHbIIC By M TEM JICTYE KPBUIO TIPH 34TAHHOM 3HAYE-
HaE M), ¥V KecCoHHOro Kpbina M, Gonbuie, 4eM v JIOHKCPOHHOTO, TAK K4K B JOHKEPOH=
HOM KphLTe BECh MaTepnan COCPeA0TOYEH B OCHOBHOM B moscax (puc. 2.59).

Tlpn yBesuueHMH Macchl camojera (yBeAHUeHMe M3THOAIONMET0 MOMEHTa M) Hajo
YBEIHUMBATE &, UTO JUIS IORKEPOHHBIX KPHUTHES NPHBENET K EMe GosbuieMy yMeHbIe-
Hu0 H_ (cm. puc. 2.59), a ang KeCCOHHHIX KPHUILEB (34 CueT yTOnmeHws ofmuekn) —
K MOBHIICHMIO 0. BOT mouemy ¢ HEKOTOPOTO 3HAYECHMS MACCH CAMOJIETA KECCOHHOE
KPBUIO CTAHOBHTCH DOJIEE BBITONHBIM 10 MAcce, ueM jomkepontnoe (puc, 2.60). Bumrpsim
B MACCE JIOHXEPOHHOrO Kphiia nipu g < 20..25 T 1 8 < 5...6 MM OGBICHAETCH TEM, UTO
C YBE/IMUEHMEM 3HAYCHUIT F) BO3pacTaer Typnosca ¥ KOMIEHCHPYET HEKOTOPOE YMEHBIIIE-
ane H, [21]. Ho npmu Oypmonca ™ %a JanbHEHIIEE YMEHBIICHAE H, ¢ pocrom my yxe He
KOMITEHCHPYETCSI.

Ananus pansans ga seifop KCC kxphina Maccel camosieta W DApaMETPOB Kpeuia ¥, 4,
N K € (BIMAOMAX HA STOT BLIGOP UEPe3 3HAUCHHS M) NOKAIBBACT, UTO C YECAULCHUEH
nanenutl My, X, A U ¢ YMEHBIUCHUEM FHAMEHWE € W 1) GO3PACIACM IHAEHUE 6L.P, u npu
8., > 5... 6 MM Gospacmaem GuiZ00HOCb KECCOHROZO KPbLAG.

Tpeyrofbebie KPsUIbS C MAIBIMH 3HAUCHASMA A 1 OOIBIIMMA 3HAYEHHSMH 1) MMEIOT
MEHBIIME 3HAUCHUS 8, B KOPHEBHX Ceuenmsx (Gonpmas KOpHEBAS XOpAd, @ OTCIONA 1
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: mmmrmem=  Puc. 2.60. Ofmcm i sl

| nenecoofipagnoro  (mo G
Hpa ot ”p:’ﬂaz MAcCCE KpblAa ¥ IIPUBe- s Mowodnaioe

| I HEHHOE TONIAHE 1ARE- 151 xpsino

A1) NPUMEHCHUSE KPhi-

6 8
* PHC, 2.59, K CpHBHUTEARHOM OUEHKE HOMKEPOH- o PASTHUIbIX K

WX M KECCOHHBIX (MOHOAOMHBIX) KPbLIBEE 0 m”ﬂ

- Bomemee swauenue H ) BeencTBHE STOM0 KECCOHHBIC TPEYNOIBHBIC KPHUIBS MOTYT CTATH
" BOJee BETOAIBIMM TOTHKO TP GOABLIMX MACCAX camoerd. Tak, HANpAMED, 1S TPey-
| MABHOTO KPhLIA NPH ¥ = 60° u ¢ = 0,05 kecconnas KOHCTPYKUMS MOXeT ctath Gonee
;nmunnoﬁ Janiik npa Macee nopsaka 100 T u Gonee.
2.9.2. CpaBHeHME O FReCTKOCTH HA M3TMO W Kpyuenme. JXKectkocrs nma Harmd
onpejeasercs npouspeaenneM EJ. C npornGom KpBiia ¥ XKECTKOCTh HA M3rub cBa3ana
YPABHEHHEM YIPYIOH OCH KpPhLIa

. M 1 224

S22 e D

mie p — pamayc Kpusmasn ynpyrod ocu. Tak kak J = kaz. TO nporndsl ¥ KECCOHHOTD
KphTa GyoyT MeHbIme, WeM Y JIOHMKEPOHHOrO (MporndE Hi KOHIE KOHCOMM KPhiTa TIPH
| KCIIYATAUMOHHOM HATPY3KE MOTYT ZOCTHIATH ¥ COBPCMEHHBIX caMoneTos J...10 % or
paaMaxa Kphiaa). Bosisinas xecTKOCTh KECCOHHOTO KPHUTA Ha Kpyyenue, a Takxe Gonee
| BHCOKad CTO MECTHAS XKECTKOCTh 0ObsicHaerca Gonee Toncroii ofmmekoi. Orcroga ans
| TAKOTO KpHifd XapakTepHa Gosce r1agkasi MOBCPXHOCTh M MCHEE BEPOSTHH TAKAC
MBACHHS, KAK DEBEpPC 3/ICPOHOB, AMBEPTCHOMA u dhaTTep, 0 KOTOPHX peub MoiaeT
s 0.
- 2.9.3. CpasHeHMe ¢ TOUKH 3PEHUA KOMMOHOBKH H SKCILTYATALMOHHOM TeXHOJIOTHY-
" HOCTH. B 9TOM IU1aHC JOHKCPOHHBIC KPBUIBS MMEIOT s IPCHMYINCCTH, TAK KAK B HHX
| MoxHO penate Gonbwmne Bhpeanl B OOIMBKE Ansi MOHTAXA M OCMOTpA PA3JTAYHBIX
| arperaTos {OOMIMBKA ¥ CTPUHIEPhl TPHHAMAKT CPABHATEIEHO MAN0C YUACTHE B BOCOPHS-
| i M), [lst COXpAHCHHS NPOUHOCTY HA KPYYEHHME BHIPE3H! 3aKPHIBAIOTCS pafoTaiommmu
| Ha CHBHP KPHIIKAMHK, KOTOPHIC JOMKHE KPENMTHCH BMHTAMM 1O WX KoHTYpy. Ecian
| MOCTAHOBKA KPHILECK HE BO3MOXKHA, TO BHPE3 KOMICHCHPYCTCA NOCTAHOBKOI
é@m&mux HEPEKD N0 KPA9M BRIPE3a ¥ YCHJAEHHEM JIOHXKCPOHOB HA YYACTKE BRIPE3d ¥
HETQ (MK 5ym:'r BOCIPUHEMATLCS AOMOIHHTENBLHLIM H3MMOOM H CABHTOM JOHMKE-
© POHOE).
{ B xeccoHHoM Kphite GOJBIIME BEIPE3H AOJDKHL ODA3ATEABHO 3AKPHBATHCS CHIORBIMH
| KpHIIEaMM, cnocobHBMM paloTaTh HE TOMBKO HA CABAT, HO W Ha GOJbIMEC OCEBBIC
| younus, yTo norpefyer MomHoro {(uepes dmrTHATH, rpefenku) GONTOROTO KpEILTCHMS
 KPHUICK II0 WX NOMEPEYHBIM CTHKaM, Bce 970 Beger K yTSKCACHAK KOHCTPYKOMH W
| BATPYMHSAET €€ IKCIIYATALMIO.
.~ CTHKOBKA OTHEMHOM YACTH KECCOHHOTO KPHUIA TOPASNO CAOXKHEE — COCAMHEHHE MO
BCEMY KOHTYPY KCCCOHA (M MO CHIOBBIM NAHENSM, W 1O CTEHKaM), B TO BpeMs KdK y
imuxepomom KPBLId — TOABKO 1O Y3/1aM HA JIOHXKEPOHAX.
2.9.4, JKMBYHECTH KECCOHHBIX KPhUIbER BHINE, HEM Y JIOHKCPOHHHX. Bosee BrICOKas
* KHBYUECTR (M HAZCKHOCTB) Y MHOTOJIOHXKECPOHHBIX M MHOTOCTCHOUHBIX KOHCTPYKLMI
mnm:es o0LACHSIeTCA TEM, UTO OHM 00JajalwT M3-3a MHOTOKPATHOH CTATHYCCKOM
CAICHHOCTH NOBBIHCHHBIM YHCIOM HYTCH nepeiayd OCHOBHBIX CHJIOBRIX deKTDpOB
‘lpn M ua y31B KPEIUICHHA KPbind.
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2.9.5. CpaBHeHMe C TOYKM 3PEHMS A3POSHHAMMEM M JHHAMMKM noxera. 3aeck
raaBHOe — obecrneyeHHe XOPOMICro KauecTBa MOBEPXHOCTH, TOMHOCTH BEIACPXKHBAHHE
npoduas Kpsiia 1 MCHbITHE AeiOpMAaniy nporuba B 3aKpyMHBAHKS KPHUIA, T.C. HAIH-
UMe AOCTATOUMHOM XecTKocTH Kpeuta. Bce aro onmpepensercas subopom KCC kpeuia,

3HAUEHMAMH ETO OCHOBHEIX TIAPAMETPOB A, X, 1 ¥ €, SHAYCHUAMH OCHOBHHIX XaPaKTe-

puctuk camonera Gy, Go/S, n;ax, Vs @iy s OCOOEHHOCTIME €10 MCTIOMBIOBAHHE.
(HArpYKCHHS), BHCIIHMMEA YCIOBMAMH H T.0. Tonkas ofMMBKA, NPONOJBHHIE MIBH
TMOAKPENJIEHHBIX CTPHHTCPAMM OBLIHEOK 3ATPYAHSIOT MOAYUSHNE XOPOIIEro KauyecTsd
NMOBEPXHOCTER KPBLIA. 3/1eCh Jy4ile MCNOMb30BATE MOHOJMTHBIC NMAHEIM C MEHBIIHM
xonuyecTsoM kpenexa. [Ipn arom nyumwe n kauectso npodmas (Bonee rounsie 06BoaH
KphiJia).,

Bonee xectkne Ha M3rub M KPYUCHHUE KCCCOHHBIE WM MHOTMOJOHKEPOHHBIC KPHLTBA
ofecneunsaror noayuchre OGosee CTAGMIBHBIX XAPAKTCPHCTHK YCTONUMBOCTH M ynpas-
JISIEMOCTH CAMOJIETA M MEHCEC CNOCOOCTBYIOT TPA NpPOuMX PABHBIX YCJAOBHSIX BO3-
HAKHOBEHHIO camoBo3Byxnawmuxcd konebanmii Thoa duiarTepa W sSBJCHWIA Pesepea u
AMBEPrEHIAN,

§ 2.10. MPMHUMIBL CThIKOBbIX COEAMHEHHA
KPBIUTBEB PASJIHYHBIX KCC

Kpuuteg mo pasmaxy, Kak TpaBuio, UMelOT passemil, CoequHCHME uacted
KpEUTa Mexay cofoi, ¢ HeHTPONIaHoM WiH (DI03ENKEM OCYINECTBASETCH TP NOMOLIH
CTHIKOBEIX coenuHeHMM. [IpHHIANH COCTMHEHHE YacTel KpEUIA, a TAKKE PACTIOIOMKEHHE
W UNCAo y3n0B HX KperteHus sasucar o1 KCC kpuira m ero paamepos.

CoegnucHust (puc. 2.61) MOryT oCymIECTBASTHCH: IMaPHAPHEIMM Y3JaMA (Iepegant
TO/MBKO CHIBI), MOMCHTHHIMH Yamamu (TNEpesaloT MOMEHT H CHAB) H KOHTYPHHMH
yanamu (NepesaroT W CHJIH, ¥ MOMCHTHL).

2.10.1. JloHxkepOHHOe KPBUIO COCOHHACTCS CO MIMAHTOYTAMH (DIOIENSKA WIH JIOHXKE-
poHaAMH B (DIOZENSIKHON YACTH MOMEHTHBIMU Y3/IAMH HA JIOHXKEPOHAX KPBUIA (CM, DHC.
2.61, a, 6, 6, 3 n mmanroyrax guosensxka (puc. 2.62, @, a). On nepeaawor ¢ OUK
YCRITHS Sj or Harnbaomero MoMenTa M, CHIBL Qj OT IONepevHol CAmsl Q U napy cul
R, B KOTOpYI TpaHC(hOPMUPYETCS 6opToBoit HEPBIOPOH KpPHUIA MOTOK KACATEABHAIX
yemmit o7 KpyTamero MoMmeHTa M, (oM. puc. 2.61, o). Jing nepexaun 8, QuR.c
OYK Ha CTHIKOBHC Ya/IH (DIO3EIDKA CTHKOBOH Y3€/1 JIOHXKCPOHA NODKCH COCTOSTH HG0
H3 BEPXHCH M HHXKHEH BHJIOK, MO0 npoymme (oM. puc. 2.61, 2), CBA3AHHBIX 3AKIENKAMH
uan BoaTaMu C NOACAMEA M CTEHKAMA noHxepoHos. Ha puc. 2.61, @ noxasan cTHKOBOR
V3es, NIe BepXHHii Nosc JOHXEPOHA 3aKAHUMBACTCH BWIKOH, a4 HYMXHMHA — ymxom. B
TAKOM CTHIKOBOM Y3J1€ CANH §; NEPeaaloTcs W BAAKOH, H YIOKOM, a chiaa Q — ToJBKO
HWKHHM VKoM, [lns ofneryenns yCTAHOBKM TAKOTO KPHIIA B YIIKW JOHXKEPOHA ¥
CTCHKM 3aMpeccOBHBAIOTCS 0B0HME ¢ mapoBmMu BrAagemmami. Ocu BENARIUEH
COBOANAIOT, 4T OOCCTICUMBACT TOBOPOT KPhLTA IIPH €ro YCTAHOBKE W CHATHH. CrThKOBHE
Y3/IE B TOHKHX KPHUTBSX C MATOJ CTPOMTCIRHON BRICOTOI MENAloT MHOITA CO CKBOIHBIMA
BEPTHKANIGHO PACHONOKEHHEIMH CTHIKOBEIMH Gomtamm (em. puc. 2.62, @). Cpenmas,
HEHATPYKEHHAS YacTh TAKHX BOJTOB MMEET MEHBIDHN AMaMerp, ueM pafoune BepxHue
Y HHXKHHE YacTH.

Wuorpa pns nepenaun cwisl O B CTHIKOBOM Y3JIE JOHKEPOHA JEIASTCH AONOTHUTE b
HO TPEeTh MPOYIIHMHA C TOPH3OHTATBHOM OCHI0 MEXAY Er0 BEPXHAMH H HIKHHMHA
NPOYUIMHAMY JUIS WX pasrpyaku or cuasl O (cm, puc, 2.61, @, Ecam B xphne ects
TIPOJIOMLHEIE CTEHKM ¥ OHH MMEIOT B KOPHEBOH YACTH IMAPHMPHLIE Y3/1bl, TO Yepes HAX
Gynyr nepenasathes cHas Qi R, (cM. puc. 2,61, 8). IllaprupHEie ysibl B BHIE yurka
nokazanst Ha puc. 2.61, 6, ¢, e.
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lrm 2.61. KoHCTPYKLIMS ¥ HATPYXKEHME Y30 KPETUIEHHS! JOHKEPOHHBIX KPbLiben

HPMRO

. 8

3&& 2.62. BApUaHTRI HATPY)KCHHS M YPABHOBEIIMBAHHS YCUIEHHBIX [INAHTOYTOR OT HATPY30K Kpbina (a, 0).
- BapHanT KOHCTPYKUMH Y3108 KPerieHns kpeina (6)

~ [lps BaTMUMH BHEIIHETO NONKOCA KPHUIA HA JORXKCPOHE YCTAHABIMBAIOT [BA IHADHHD-
BEX vana A m b (cm. puc. 1.24): yaen A — B KOpHEBOI 1 y3en 5 — B cpeiHei YacTsax
DEXEpOHA. DT0 NO3BOMSMET CYIIECTBEHHO YMEHBIIMTH ACHCTBYIOIIHE B Kphiie M3arHOaio-
 MOMEHTH ¥ CHM3WTh €ro Maccy.

Ha puc. 2.62, a, @ nokasans y3as kpenaesns OUK Kk yCMAeHHBIM mImaHroyram
mmﬂ. Uepes aTM INNAHTOYTH MNPOMCXOAHT YDPABHOBEIIMBAHHE HArnOarOmux
EHTOB OT NPABOM M JEBOH KOHCOMEH Kphuta, Macta KOHCTPYKUMHM MOJyYaeTes B 9TOM
yae Gosbine, wem B Cayvae, MOKA3AHHOM HAa puc. 2.02, 6 (Macca KOIbLEBOTO WIMAHTO-
, BOCTIpHHMMalomero warmbarommii MoMeHT M, okasmBaercs Gosibiie CymMMapHOI
bl IMAHTOYTA, BOCHPHHHMAIOIIETO TOMBKO CHAY (), ¥ JOHKEpOHa B (hrO3e/DKHOI
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Puc. 2,63, KOHCTPYKI[MS CTHIKOBOTG COBAMHEHMS HeHTpoiasa ¢ QUK

YACTH, BOCTIPHHMMAIONIEro M), HO BHYTpeHHHE ofnembl (roaensxa npu 3tom Bonee
cBOBOAHEL A1l KOMIIOHOBKM DPA3JMUHBIX IPpy30B u obopyaosanus. Ha puc. 2.62, 6
2.64, 6 noxkasaHa UEHTPANBAAs YACTh KPEUTA B Buae Ganok (IOHKEPOHOB), MPOXOAAIIMX
ueped dioseask. Ha 9TuX NOHXKEPOHAX NPOMCXOIMT CAMOYPABHOBEIIMBAHUE N3THOAK-
IHX MOMEHTOB,

Jina sroro nowkepornl QUK u dirosenaxHoi yacTh AoNKHb GHITh CBA3aHH MOMEH-
THHMH y3namm. B ciyude XOHCTPYKOMH, NPUBENEHHOE Ha puc. 2.64, 6, arumu xe
Y37aMu EPEfaoTCs Ha wnanroyThl (iodcnsxka cuast O u R, or M. Ecm crak QUK
He no Gopry drosensxa, To ana nepenawn can Q u R, (or M.} JOCTATOMHO MAPHAPHBIX
Y3/I0B HA CAJIOBBIX INMAHIOYTaxX (MIO3ENSNKA ¥ JOHKEPOHAX (DIOIESIKHON UACTH caMosie-
Ta. BuMrpeim B Macce mOnyuaercd H3-3a DPASTPYSKH INMAHMOYTOB OT MArdbarommx
MOMCHTOB M 34 CHET YBEJIWUCHHS BBICOTH CTCHOK JIOHKEPOHOB K OCH (Drodensika (cMm.
puc. 2,62, 8), MO3BOASIOUINX TIPA TOM XKe BETMYHHE M MOAYYNTH MEHBITHE CCUYEHHS W
MACCY TOACOB NOHXKEPOHOR. OAHAKO TPH ITOM FATPOMOKAAIOT(H BHYTPCHHHE OOBEMS
throaensxka.

2.10.2. KeccoHHO® KpbIIO COGAMHACTCH € LEHTPOIMIAHOM C NOMOLIBK MOMCHTHBIX
Y3JI0B HA JOHXKEPOHAX ¥ KOHTYPHOTO Y373, CBAALBAKIIEIO NAHEIN ¥ CTEHKM KECCOHOB
OYK u uentponnana (puc. 2.63, 2.64, a u 2.65). UarmGaiommi momenr M B8 OUK
BOCIIPHMHAMACTCS TAHENSIME KECCOHA M TIOSCAMH JIOHKEPOHOB H CAMOYPaBHOBEIIMBACTCS
Ha uerrporane, Ilonepeunas cuna Q w kpyrsuumii moment M, nepegatorcs c OYK ma
nenTponaan: Q — cpeaoM Goaros, coepmamommx crenkn OUK u newrporiana; M, —
nubo cpeaoM GOATOR, COSAHAMIONINX NAHETH M CTEHKH KecCOHA (ecam GonTh B FHe3fax
naneneit (cm. puc. 2.63, 1N nocrasness: Ge3 3asopa m paboraloT Ha cpea), aubo cHIAMI
TPCHUS MCZKI[Y HEPBOpPAMH paabema, CTAHYTHIMHA 6DJ'ITaM_H MNpH COCAMHCHHH MaHeaeH
kpoind. CTEHKM JOHXKEPOHOB UEHTPOMIAHA JO/KHE OHTh CBA3AHLI CO LIMAHTOYTAMM
(hrozensoka s mepepayn wa gux Q u M, B BUJE Dapst cut RK; Ha puc. 2.64, a, 6, 6,
2 TMOKA3AHBL PA3JAYHBIC BAPDHAHTH CTHIKA KPhUIA C (DI03EAsKEM .

.
Yuraremo TPEIAraeTCs CaMOCTOITETEHO NPOAHATMINDOBATE JUIH KAMKIOTO H3 BADMANTOR NEpejady cui
Q u momentor M u M, OT kpeuta na drodensxk.
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Puc. 2,65, BapHaHT KOHCTPYKIIHM CTBIKOBOM) COG/MHE-
HUS KOHTYDHOTO Ya7Td KECCOHHOTO Kpbita

OcoGeHHOCTH KOHCTPYKIHH CTHIKOBHX
VANOB LEHTPOILIAHA ¢ (MO3EITKEM CAMOJIETE
An-124 nokasann Ha puc. 2.64, 8, e. 3nech
peanMaoBan OONeryeHHEl MAPHWPHLIA CTHE
(yx0 — BuiKa) no JoHxepoHaM Ne 1, 3 u 4
UEHTPON/IAHA C TPEMSI YCHIEHHBIMH INMAH-
royraMs 5 droaensxa. Ha suae A u ceve-
A — A (o, puc, 2.64, e) nokasasu
Tosica JOHXKEPOHOB 7 € Haknagkamm § B
CBA3AHHBIE ¢ HUMM GOATAME 9 KPOHINTEHHE
INAPHUPHEX y3708 6. Bontamu /0 ocymecTBISHA CBA3h DTUX KPOHIITEHHOR C MPOYIIH-
HAMA HA KpoHmTeinax /J/ mnarroytoe 5 drozenaxa. B Takoit KOHCTpyKUUH Harubam-
mue MOMEHTH M 0T KOHCOJMEH KphuUla CaMOYPABHOBELIMBAIOTCH HA MAHENAX KECCOHA
UEHTPOILTAHA M HA MOSICAX €ro JOHXXEPOHOR, TIPH 9TOM NONEPeYHAd CHIA CO CTEHOK [,
J n 4 noHXKepOoHOB LEHTPOILIAHA Yepe3 MAPHHPHEC Y31kl HATPY3HT ﬁnxnn}mu‘ycnneﬂ-
HBIX HITAHTOYTOB 5 ¥ YPABHOBECATCS HA OOMMBKE (Kak 510 GBUIO nokasaHo Ha puc, 2,62,
a). Kpyrauuit MoMeHT M, OT KOHCOICH KpBia GyIeT BOCIPHHAMATHCS JBYMS KPAHHHMH
yanamu (no jomxepopaM / u 4) B Bune napul cun R, HArpysAT BOKOBMHB HINAHTOYTOR
OTHMM CHJIAMH M TAKXE YDABHOBECHTCS Ha obmmBke (rosensxka, Kax M or cnn Q.
Onucannas KOHCTPYKUMS CTHIKA HEHTPOILIAHA C (PIO3EIsIKeM NosBojsIeT noyynth Gonee
JIETKHA CTHIK M OOIEr4aeT TEXHONOrHK cOOPKH ITAX arperaTos,

Ha puc. 2.64: 2 — credka nomxeposa N2 2.

2.10.3. MouoOaounoe kpbiio. OYK Takoro kphuta COSTMHSETCS C LEHTPOILIAHOM
KOHTYPHBEIM COGAMHEHHEM, CBA3BBAIONIAM MAHENH LTS NEpefayy Marubaromero MoMeHTa
¥ NPOIO/ILHEIE CTEHKH — JUIS MEPEJayd TONepeyHol cimhl Q u KpyTsimero MoMmenTa M.
[lepemaua Q u M, ¢ DEHTPONIAHA HA (JIO3ENSIK MPOHCXOMMT TAK Xe, KAK M Y KECCOHHO-
TO Kphisa,

[llns KeccoHHHX (MOHOGAOYHKIX) KPHUIBEB, 4TO(H IEHTPOILIAH HE 3arpOMOXKAAN
thiozensK, JyJnie MCHOMb30BATh KPHUIO BEPXHETO WM HMXKHENO PACTIONOKEHHS.

2.10.4. Bjusarue XapakTepa CTHIKOBBIX Y3108 HA pabory kpbina. [Las onHomoHxe-
POHHOTO KPLiAA C ONHOH NPOAOALHOM CTEHKOH KPEILIEHHE KPHUIA TPEXTOMEYHOE (pHC.
2.66, @). Ha puc. 2.66, 6, 8 nokasaHo MIMEHECHWE HOPMA/JbHHX HAMNPIXKEHHA O B
MEXJIDHKEPOHHOH YACTH KPHJIA W OCEBHX YCHIWIt B MOsfcax JOHXEPOHOB BIOMbL MO
pasmaxy kpeuia. HanpskeHHS o B MaHENH OT KOHIA KPHUIA BO3PACTAOT K KOPHED
KpPHUIA, 4 HA YUACTKE AMMHON B (B — paccrosHAe MEeXIy JIOHXEDOHAMM) [0 pashema

q = ¢

3 [ o(z) o
- —-..: Ny ,/dﬁ‘f < |

G oy M -
t} o R T M,“ M: P
= g=0 o= B

b M s i o 3
@y T A s i

a, "

Puc. 2.66. Biusuue THNA Y3Z0B KPENeHMS KPBLTA HE Xapakrep narpymenws (paGotst) ero CHnossIxX
DAEMEHTOB
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HAYMBAIOT TAZATH W B pagbeme o = 0, kax B cBOOGOMHOM Kpae, IIE HeT MPEnsSTCTBH Aas
mpoponbHEX mepememenuit nameneit (ofmmeku # crpunrepos). Ha srom yuwacrke
BOBPACTAIOT OCEBHIE YCHIMS B NOSCAX JIOHXKEPOHOR, M BECh usrubaoumii. MoMenT B
p!mue Kphuta M, + AM BOCTIPHHUMAETCS TOMBKO MMU. [JONOJIHWTETBHHIE OCEBRIC CRUTH
B TOFCAX (-TO NOHXEPOH2 AS; BOSHMKAIOT 33 CUET KACATENBHBIX VCHIMA B MAHENX,
 SBIHIONIHXCS CIEACTBAEM WSMEHEHMS 0 HA KOPHEBOM Y4acTKe Kpbina mmuHoi B. Ha puc.
2.66, @ MOXAIAHO MIMEHEHNE METHOAIOMIETO MOMEHTA B0 MPOROTBHOM CTEHKR M. Y
| pasbemMa KphuIa, IIE HA CTEHKE [APHUPHBH y3en, M., =0 (3gech TOIBKO rmnepmman
‘cwra @). Ha yuacrke xpwna y paseeMa AJamHOE B ucenne canl 0T AM mpogoabHOR
CTEHKHM caBmroM OOMMBKM TEPENaloTes HA JIOEXKEPOH, KOTOPHIA B PAIbEMe KphLa
| BCOPHHUMAET W TEPefdeT 4eped MOMEHTHHIH y3en Ha YCHICHHBM IMMAHTOYT BECH
uarnbarommii MomMeHT Kpbia M, + AM [17].

JIns KecCOHHEIX (MDHOGJIO'-]‘H‘HX) KpsutheB kKoHTYypHOE Kperenne OUK k nearpornna-
~ HY ¥ HEHTPOILTAHA K YCHUAEHHBIM IINMAHTOYTaM (Plosesisxka He BH3BIBACT, KAK NPABHIIO,
 CEPBEIHBIX MIMCHCHHHA B XapaxTepe pabOTHI CHIOBHIX SIEMEHTOR KPHUIA ¥ PasbeMa.

§ 2.11. KOHCTPYKTHBHOE O®OPMJIEHHE BLIPE3OB
B KOHCTPYKLIMH KPBLIA

e Ilns MOHTAXA M JEMOHTAXKA TOLTHBHEIX GAKOB B KPHUIE, PA3MEILEHNS MACCH,
obecrevenna NMOTXONOR X PAiJMMHBIM ArDEraTaM CHCTEMEl VIIPABICHAS W Arperatam
APYTHX CHCTEM B KOHCTPYKLMM KPhUTA NPHXOAATCS NENATh BHPeast. [Ipn aroM mapyma-
etca esocTHOCTE axemenTos KCC Kpbiia, TPOMCXOAMT UX OCTAGIeHne, MOKeT HApy-
IWATHCS caMa KCC kpovira. YTobs KOMTIEHCAPOBAT: BHIPE3bl, MPHXOANTCH YCHIRBATH

B paifoHe BEIPE3a, 3ATPAuMBATE HA 9TO IOTOJTHHTETBHYIO MACCY, BETHUMHA
*tumpaﬁ aapucut o1 KCC xpeia, Mecra  pasMepoB BHIPE3a, OT XapakTepa AelcTByo-
HEX CHJIL

B NOBXEPOHHHNX KPHJbSX CTOHKOK obmuskoi, paborawomei »
|OCHOBHOM HA CHBAT OT M,, He0ONpIME BHPE3H, HATIPAMED TIOA 3ANMBHBIE TOPIOBHHE
(aKoB, 3aKphIBAIOT JErKOCHEMHEIME KPHIIKAMH, & CAM BHIPE3 OKAHTOBBBAKT HAKIAAKA-
B BHAE paMbl WAM IITAMIOBAHHONW pamoit. Bmipess mofoabime, K mpumepy ans
'pa ArperaToB TOIIMBHOM W JPYTAX CHCTEM CAMOJIETA, HAXONSIIMXCSA B KDHLIE, W
AT MPOBENEHASA PETNIAMEHTHBIX paboT, TpebyioT CHIOBOH OKAHTOBKH M CHJIOBHIX KPHIEK
BHTAX, 4TGB! KPEIOKA Morna paboraTh HAa CABHT Tak Xe, Kak paborana 68 ofwmeka
B 91OM MecTe, ecan Om Beipe3a snech He Owuto0. Haxomen, mpu ouenb GOIBIIAX BHpesax
(15 YCTAHOBKY TOTUIMBHBIX OAKOB WM ANs HUIIN WACCH) OHU OKAHTOBBIBAIOTCH 0O
TOPUAMHM YCHUIEHHBIMH HEDBIOPAMH, 3a0aua
KOTOPHIX -rpanu:hopmnpusau MOTOK Ka-
CATENBHBIX YCHIME OT M, B mapy cma
R, =M,/B ma ommom xom:.e BHIpE3d,
wmeu OT KOpHSl KpbUta, 1 ofpaTHo —
mapy cwn R, B TOTOK KACATETBHBIX

mj“ HA JpPYroM KOHUE BHIpesa,
By K kopH¥© kpeuta. Ha pninse Be-
i PE3a L NOMXKEPOHH KPBIIA COOTBETCTBEH-
JOrpysaTcs (pasrpysaTcs) monepedHoi
ool u marnBaromum MoMesToM M r, OT

Puc, 2,67. Kongrpyktuanoe oopMIeHHE BLIPE3OH
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cun R, (puc. 2.67). B Mecte f0rpy3Ky mosica M CTCHKH JIOHXKEPOHOB ycHinBaoTca. Huma
1071 IACCH 3AKPHIBACTCS CTBOPKAMM M IMTKAMM. FIX NMpPOYHOCTH M KECTKOCTS AOJIMKCHE
00ECTIEUMBATE BOCHPASTAE MECTHON HATDY3KH.

B xeccoaBEBX (MOHOONOYHBX) KpPHABAX npa OOAbIIHK
BBIPe3ax mpuxomuTes obecneuynsaTs paboTy KPHILICK HE TOABKO HA cnur ot M, (kpe-
MUTh KPBIUKY 10 MPOAOJbHBIM IBAM BHHTAMH), HO M HA OCCBRIC CHJIbI OT uam6anor.uem
MoMeHTa, A 9TO norTpefyeT HA TPAHMIAX BHPE3A MO TOPUAM CoeauHeHms Bosramm
OOIINBKY M CTPUHIEPOB TIAHENCH ¥ KPHINKA (MO NMPAMEPY CTHIKOBBIX KOHTYPHBX YBJIOB).
Kpbimka npeBpamaercs, TakuM 00pazoM, B ChEMHYK CHIOBYI NAHEb, CIOCOGHYK
paboraTe HA CHBMT OT M, W HA OCEBHIE CHJIEI OT M. D10 NPUBOIUT K GONBLIOMY yTaxe-
neHdl0 KoHeTpykomu, [ToatoMy, eciu Hago Aenats Gonblume BHPE3H, JAYUIIE MCOO/b-
30BATH, JIOHKEPOHHOE KPhLIO0.

§ 2.12, OCOBEHHOCTH KOHCTPYKLIMH HOCKA,
XBOCTOBOHM M KOHUEBOHW YACTEH
KPBIJA, OBTEKATENEA

OcobeHHOCTH KOHCTPYKIMH HOCKA W XBOCTOBOH YACTH KPBUIA ONPEICIsStOTCs
TEM, UTO B DTHX 30HAX PACTIONATAIOTCS MEXAHM3ALNA KPHUIA (MPEAKPLUIKH, OTKIOHAE-
MBIE HOCKH, LIMTKH WJIH 3aKPHUTKH) M DJIEPOHSL, 4TO OOYCIOBIHBAET HEODXOIHMOCTh
MOCTAHOBKH NEpefHed M 3afgHeil CTEHOK A MNOAyueHHH , 3AMKHYTOTO KOHTYpa Ha
kpyuerne. Kpome toro, Gosbmie HATPYySKM HA HOCOK KPbUIA BHIHYKIAIOT CTABATh B HEM
NOMOIHATEMbHEE HEPBIOPE — AMadparMel A ¥ToAWATs 00MMBKY HOCKA.

Hocok kpenarcs K nofcaM JOHXepOHOB OOHHYHO GOITAMH C AHKePHRIMH TalKaMp
{puc. 2.68, 6), Tak kaxk TPyAHO obecneunTs MOAXOABL Aad KIACNKH.

Ofssarensinm 000pyA0BAHAEM HOCKOB KPHUIA M ONEpeHdd sBisiercs nportusoobuiene-
HATEIRHAS CHCTEMA (TOMIMHA JEIA HA NEePeTHAX KPOMKAX MOXKET JOCTHTATH HECKOIb-
KHX I:B.HTI/!METPOB, VBCIHYHABAA COTIPOTHBACHHC HCCymKX HDBQpXHOCTEf[ H CHHXasa ux
NogBEMHYI0 CHity). [IpHMEHSIOTCS TEPMHUCCKHIH, XMMMUCCKHI W MEXaHHUCCKHH crocolbl
33IMATH OT cOACICHCHKS.

[pu mepuuneckonm cnocofe 3awumol om ofsiedenenus NEPEARUE KPOMKH KPhiia W
OonepeHnsl HaTPEBAIOT DO rOPSUMM TA30M OT KOMIPECCOPA ABMTATENS, JUbO JNEKTPH-
UECKMM TOKOM (B 9TOM CJIyuac HOCOK AENACTCS MHOTOCJAOMHBIM: 0DIIMBKA — 27EKTPOM30-
JATOP — TOKOMPOBOASAMIAN CI0H — oaekTponaonsarop — obmuska). [Ipn xumureckom
criocofe saujumsl om ofiedeHeHys TIEPETHION KPOMKY MOKPHIBAIOT NMOPHCTHIM MATEPHA-
JIOM, MPONHTAHHBIM HE3AMEP3AIONIEH KHIKOCTHIO, STOT Crocod NPUMEHSIIOT HA MAJOCKO-
pocTHeIX camoneTax. [lpu mexanuneckom cnocobe 3auumer om obaedeHenust B HOCKE
KPBUIA M ONEPEHHs YCTAHABIMBAIOT PE3MHOBBIA NPOTEKTOpP (MUIAHr), B KOTOPHI momaor
BO3AYX, Pa3AyBalolui NPOTEKTOP, M TeM CAMBIM B3JAMBIBAIOT JIEA; B ITHX XK€ LEAAX
MOPYT TPAMEHATECS M PASTHUABIE THITH
sulparopos. M3 scex arux cnocobos Han-
Gosibliee PACMPOCTPAHEHAE MOTYHUI Tep-
muueckuit criocob. Ha puc. 2.68, a noka-
34aH HOCOK ¢ ABOHHON obmuBKo#, o0pasy-
olIei BO3AYIIHY0 KamMepy BAOJb TI0 paa3-
Maxy Kphiia, B KOTOPYIO 1O ULIAHTY MO~
BOAMTCA TMOAOTPETHIA BO3YX OT KOMIIpEC-
copa asurateas. Jtor Boagyx oborpesact

Prc. 2.68. HocOK KpsLIA M KOHCTPYKIIHA CTHIKOBBIX
CCIEIIVIHCHMP’! HOCKa C JOHXCPOHOM K[’lh‘[.l'[a .
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Jagwew vacms 3an03a

= Curobie wacmy
3aRusa

Bepewved mowe
cuneboi yacmy

Hunwud newe cunpliod vacmy

fepedsee vacms 3am3a
Puc. 2.69. K sonpocy npuMeHEHUS HA
KPBUIE KOHIERBIX KPBUTKIIGCK Puc. 2.70. KOHCTPYKIMS 31308 KPBLIA

NEPEAHME KPOMKHM HECYLUHX MOBEPXHOCTEH, HE gaer oOpa3nBLIBATHCS HA HUX JAbLAY M
cOpachiBacTCH YEpPE3 WEsH HA 3AKOHIOBKAX ITAX MOBCPXHOCTEH.

Bricokyw (peKTHBHOCT HA COBPCMEHHHIX CAMOJETAX AAeT 3CKTPOHMIYIbCHAN
cucrema Gopelar ¢ obaeacHCHUEM.

B 30HE Y3N0B MNOABECKH MEXAHM3AUMH H DACPOHOE AOJIKHbBI GHTH pasmemennt
VCHJIEHHBIC HEPBIOPHI IS NICPEIAYM COCPEAOTOUCHHBIX CHJI M MOMCHTOB C OTHX drperatos
HA KOHCTPYKUMIO Kphiia (oM, puc. 2.50 u 2.53), a rakxke Ang KPEIUICHHS CAMUX KPOH-
MTEHHOB HABECKH.

Ha KOHUEBHX YacTAdX Kphijdd aad D(L'laﬁnclﬂ{ﬂ HHTEHCHBHOCTH L'GCFHK)LL]HX nuxpeﬁ
MOTPYT MCIOB3OBATECS PATAYHBIC YCTPOHCTBA, WIPAIOIIME POJTh KOHUCBBIX asponuHaMH-
yeckux mait. OHM NO3BOMSIOT YMEHBITMTH MHAYKTHBHOE COMPOTHBJCHAC CAMOJETA €
KOTOpOE NS YCAOBME Kpeiicepekoro nojgera moxer cocrasastes 0,35...0,45 or no:mum
CONPOTHBAEHHA W PE3KO yxynma'rh TEM CaMbiM JKOHOMHYCCKHE xapax-repucrmm
camonrera. QYHKIMIO TAKAX WAHG MOrYT BHINOAHATH TONAHMBHHIE GAKM WIH DAKETH,
NOABCIICHHBIC HA KOHIAX KPbUId HA CHEOMATBHEX Oankax (npu 9TOM B NOJETe moayua-
©TCS IONOTHATEILHEH BHIArPLIN B yMeHbmenun O w M (cm. puc, 2.54) u3-3a pasTpysku
KPHUIA MONBEIICHHEIM HA €10 KOHIE TPY30M).

B0o3MOXHO NpUMEHEHHE CIEMHATLHLIX KPHUIHINEK, YCTAHABIHBACMBIX HA 3AKOHIOB-
KaxX KphUIA, NOMYUHBIIHX HASBAHMC KPeUIHMICK Yurkomba (puc. 2.69, @) m npencrasns-
joux cofoit pPASHOBMAHOCT KOHIEBBIX A9pOAMHAMIYECKHX mait, Ouanueckuit cMbic

'AX TpPHMEHEHMA B TOM, uTobbl mpeobpasosath oguH cleramommit pUxps Gombmoll wHTCH-
CHBHOCTH, CO3AAOMUil BOMBIIOE COMPOTHBICHUE, B CUCTEMY ABYX WIH HECKOTBKUX
BHXPCH ¢ MCHbOICH WHTCHCHBHOCTBIO, BEISHIBAIOMINX MEHBIICE COMPOTHRACHHE (OTCIONA
BHIMIPHIN B C,,). Kak sugso w3 puc, 2.69, 6, 6, mpu 970M COBJACTCH CHIC W COCTABISIO-
mas tard AP, Bee 910 monesHo, HO OpM 3TOM PacTeT MArMOAIOMMI MOMEHT B KOPHEROM
CEYEHHM Kphﬂla, MOABJISETCH MOMEHT HA ITHKM[X)BBHHE or APn ApYyTHE, MOKa MaJIouceae-
noBaHibe sBAcHMS . [TOMCK pemesuii Ans CHIKEHWs J0OH 3HAYEHNH ¢, B MONHOM
COMPOTHRACHHA CAMOJETA NPOAO/IXKAETCH (RHINE yXe pAcCMATPHBANCH Bonpoc ob
YBEJTMUEHNH B OTUX LENaX YA TMHEHAS KPhima A).

Jng yayumenng ofTexanus Kpoia u CHAXERUH HHTEP(EPEHIIMOANOTO CONPOTHR/IC-
HAS B MECTE CTHKA KPHUIA ¢ (DIO3EISDKEM CTABATCH CENMATILHBIC 00TeKaTe M (3aamant).
MaroTapamBaior MX M3 TAKOIO KE JMCTOBOTO MaTEepuasa, yto u OOMMBKY, W MOJKpEruis-
0T MONEPeYHHIMKM AHA(DParMamMi W MpoaOabLHEIME (BA0AL pagneMa) yronkamu. OHE

*

Tewm He MeHee, NPeHMYTHEcTd, NOAYHACMBIE O NPMMEHCHHA KPblinilek YhTkomOa, noasomswr yxe
CefiYac UCOALIOBATE MX HA TAKMX CAMOJETAX, kak Wn-96-300, Ty-204, a taxsxke Ha APYIHX COBPCMEHHBIX
CAMOJETAX L NOBBILCHHA X IKOHOMHKSIHOCTH.
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Tonaubnent dar

Tonnulnae dpxn
k. Cucmens) PAY wu 8p.
Bordsi

Paremst , Bosdyr-semia”

Coegueanskoe Soopyxeive

Puc. 2.71. KoudopMuoe pacno;ioenHe T
TIDABECHLIX TONAMBHLIX Gakos Puc. 2,72, BapuanTsl BHEIIHMX TIOIBECOK

npupaor ofrekaremo (opmy w xkectkocrs. B ofrekatese ecrp AOUKM Ans ocMoTpa
CTHIKOBBIX y3108 (60a10B), CaMH OHH COCTOST U3 CheMHBIX ¥ HECHEMHBIX YacTei (puc.
2.70). Tlepesie HA BAHTAX KPEMATCH KaK K (DIOZEISIKY, TAK H K KPLUTY, BTOPHIE 3AKJIEN-
KaMu TpucoeanHEns K BokoBoi nosepxuocTy (nosenska, Ha coBpeMeHHBIX ManeBpeH-
HHIX CAMONETAX B PAUOHE CTHIKA MEXAY (MIO3CNSHKEM W CPEIHE- WM BHICOKODACTIONOMKEH
HBIM KPBLIOM pacrofaraior Tomausasic Gaku (puc. 2.71). Takoe pacnonokenue nosyuu-
70 HAzBaHHE KoHopmrozo. OHO NOIBOAIET HECKOMLKO OCTAONTh HHTEPDEPEHIHORHOE
COMPOTHBJIEHHE W CHU3HTH PAAHOJOKAIMONHYI) 3AMETHOCTh CAMOIETA MO CPABHEHHIO CO
cayuaem nomeeckw Gakos Ha nwaomax. Ha puc. 2.71 nokasam Gwicrpocsemnnit Gak [31]
aruroi noutn 10 M u ¢ pasmepamu mugencsoro ceuerns 0,6 x 0,9 m va 2,25 v Tormsa,
cocToAmMA ¥a OOMIMBKM, TIOAKPEIJIEHHOH CTpHHrepamm W mmanroyramu, Kpenures
rakoit 6ak Beero npyma Gontamu. 1o nepuMerpy cTika ¢ (QIO3CASKEM UMCETCH YIIOT-
HCHWE.

B kphiuie ¥ Noa KPHIIOM CAMOJIETOB BOCHHOINO HAZHAYCGHWS DA3MEMIAETCS BOOPYKCHHE.
Tak, Ha camonere F-16 B 1eBOM HamIBBEe KPLUTA YCTAHOBJICHA INECTHCTBOMbEAR 20-MM
nywka "Bynkau” ¢ GoekoMmiektoM 515 cHapanoB, a HA MHJIOHAX BHEWIHCH NOaBecKn

7]

Mpogusy

a

Puc. 2.73. KoucTpyKuus 3aKOHUOBOK KPBUILER
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(o uerpipe HA KAXXIAOM KPBUIE) MOTYT NMOABCHIHBATHECH KaK MOABECHBIE TOMJIMBHLIE
Dakm, Tax M BOOPYXEHME B pasnuunbix Bapuantax (puc. 2.72). Ha camonere F-15 Taxaa
xe, kak u y F-106, mymka BCTpoeHa B NMpaBwil HAamibWE Kpeiia. Macca mymku — 120 kr,
amiaa — 1,87 M, Boekomnnekt — 960 cuapsapos. IMTop kaxpoi KOHCOMBI — MO BA
MUIOHA T8 BHEINHEH nmoapeckw Boopyxkenmsa. Ha camonere A-10 ma gecsimm muioHax
(M0 MITH MOA KAXKABIM KPBUIOM) MOET OHTh pASMEMIEHD PasIMUHOE BOOPYXKEHHE
maccoit a0 7,2 T.

Jlas yCTAHOBKM TMJIOHOB IO KPHUIOM HCHOIb3YIOTCH Crienmaibneie rueaaa ("craka-
HEl") ¥ CTHIKOB YCHJICHHBIX HCPBIOP C JOHXKCPOHAMM WM CTeHKaMm Kpeuia. Kpennenne
MUIOHOB BONTAMM B 9THX CTAKAHAX MO3BOAACT TICPEAABATH HA CHJIOBBIC SMEMCHTH KPBiid
BCE HATPY3KH OT TIONBEIIMBACMBIX TOTUTMBHEIX 0axoB mmu Boopyxenus. CrakaHos
obpruno aBa. Tnnos Moxker GbiTh cnomHbM wan 663 cpeaneit yacTn (MeXAy Crakana-
MA) A0S YMEHBIICHHS OOKOBBIX HATPY30K.

Ha puc. 2.73 nokasans BAPHAHTH KOHCTPYKLWA 3AKOHIOBOK KPHLIA H WX OCHOBHHIC
anementsl. Ha puc. 2.73, 6 u ceueHnn A — A MoKasaHbl XaM03u IS BbIXoaa orpaboran-
HOTO BO3IYXa W3 CHCTEMBI MPOTHBOOGACACHCHHS W TOK 9TOr0 BO3AYXA OT HOCKA uepes
xamosn I (cm. puc. 2,73, @) B atmocepy. Ha 3akOHIOBKAX KPBUTBEB YCTAHABIHBAKTCS
WETOUKH Ui “CTEKAHUa™ CTATHMUECKOrO sjekTpauecTsa B nonere. Ing 3roro mee
METALTAYECKHE STIEMEHTh KOHCTPYKIMAH CaMOJeTa COSQMHEHB MexXay coboil MeTamim-
UECKUMM nepeMblukaMn (MeTaanusauned). Ha 3aKoHIOBKAX KPBUIBEB YCTAHABIHBAIOT
ﬁDpFFDBh]E aapuHamrrarmunnmc OrHM.

KOHTPOABHBIE BOIMPOCHI H SAJAHHS

1. Onpenenute nasnaucHue kppuia. Mepeuwciute suemnue dopMer ¥ mapamerpsl kpeuta. [ponemure
AHAIMS ATHSIMS 3HAUCHMIA MAPAMETPOB KPbLTA HA BCCOBbIE, HbIE M a2 XapakTep:

KM KPhLIA.

2. HasoBute HATPY3KH HA kpuiio. Kax pabOTaior 31eMEHTH! KPbLIA NOI HATPY3KOHT

3. OnpeneanTe HAZHAUEHHE CHIOBHIX DIEMEHTOB Kpsiia. Crenalite ockuasi ceveniit atux anementos. [To
paaMepaM MaobpaKEHHbIX Ceuennit aneMentos u sxbpannomy macuraby onpenemure spauenns O M, M,
ROTOPBIE OHK MOPYT BOCHPMHATL. Marepuan noscos aomkeponos — B9S, a ocraasueix snementon — J116.

4, CpansuTe mexty cobodt pasume s obmunox. Caenaiire sCknan PA3TMIAEX BAPMAHTOR COETHHERNT
OBUIMBKK CO CTPHHATEPAMM M HEPRIODAMM, COEAMHEHMI CTEHOK HEPBIOP CO CTEHKAMM JOHKEPOHOB, [I0SCOH
NOFKEPOHOR ¢ OBMMBKOH.

5. Tlo xaxkomy npuauuny onpenexsiores KCC kpuumes? Cnenafite sckmant kpeumses ¢ pasuont KCC,
rrpouuanmupyﬁre MX NOCTOMHCTEE M HENOCTATEH.

6. YpanHOBECHTE B KOPHERLIX CEUEHMSX HATPYIKY HA Kphied pasubix KCC. Caenadite 5CKM3bl Yanos nx
KperieHuii Kk iosensry.

7. Kak goRCTpYKTHBHO 0hOpMARIOTCS Maskie H Boabimme saipesst b kpeuie? Caenaiite ackmanl, ofbacHuTe
TIGPENAYY CHA M MOMEHTOR B PAMOHE BRIPE3a.

8. Ccbopmymmpyiime Tpefosanms Kk Kbty ¥ OfbSCHHTE, KaK PEASMBYIOTCH 9Td TReGORANMS B KOHCTPYKIMAX
KPhUIBEB,
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FTABA 3

OCOBEHHOCTH KOHCTPYKIIMH
U PABOTBI CTPEJIOBU/IHbIX
U TPEYT'OJIbHbIX KPbL/ILEB

§ 3.1. OCOBEHHOCTH CHJIOBBIX CXEM M PABOTBI
KOPHEBBIX YACTEM CTPEJNIOBHIHBIX KPBIJTHEB

3.1.1. CHAOBBIE CXEMBI KOPHEBBIX YACTEH CTPEJOBWIAHBIX KPbUibes. CTpenoBnIHke
KPBUThS COCTOSIT M3 TEX XK€ CHAOBBIX JAEMEHTOB, YTO W IpsMbie Kphibs, Onu moryr
6ute Mo KCC ionxeponHbiMU WA KeccoHHbiMu ( Monobnounsimu). OcobeHHOCTH
CTPEIOBHIHEIX KPEUILCE TIDH TEPEIate HATPYSO0K CBA3dHbI ¢ KOHCTPYKIMEH MX KOPHEBBIX
uacTeil, HenOCPEACTECHHO TPHICIAmuX K (rosemsky (yuacrku ! — 2 — 3 Ha puc. 3.1
1 3.2). 3a npenesamu TUX YUACTKOB B HANMPABJCHMHM K KOHUAM KPHLUTHCB MX KOHCTPYK-
uug 1 paboTa NPAKTHYCCKH HE OTJIMYAKOTCS OT IPAMBIX.

B 3aBucHMOCTH OT CAJIOBOH CXEMBI KOPHCBOM YACTH CTPCJIOBMAHLIC KPBUIBS TOApasie-
JFH0TCH Ha:

KPBUTbSL € MEPENOMOM OCEH [TPOAOABHEIX CHAOBBIX 27emenToB y Gopra drodensxa
(OMHONOMXXEPOHHBIE — PHC, 3.1, @, ABYXJOHKEPOHHbE — pHc. 3.1, 6, MBOTOIOHKEPOHHBIE
— puc. 3.1, @ KpBUIBS, KCCCORHBE (MOHOG/IOUHEE) KpHbe — puc. 3.2, @ W, B UACTHOC-
™, xphmm € BHECIDHEH II0 OTHOIUCHHMIO K KeCcCOHY 0aikoii B IIOCKOCTA KPHLIA — PHC.
3.2, 6) u B nuIOCKOCTH CHMMETPEK camoneTa (cMm. puc. 3.1, 2);

KpHUTbs Des mepenoma OCell MPONOJBHEIX CHIOBHIX SJEMEHTOB — JIOHXKCPOHHHE
KPbUTbsl C BHYTPEHHEH NMOJKOCHOW Gankoii (cM. puc. 3.2, a).

Taxue xe CHNOBBE CXEMBl MOrYT OBITh H Y TPEYIOJbHBIX KPhLILEB, HO Y HHX ECTh B
CBOM CHCHHCbHHECKHC CXEMBl, Haan‘MEp, C JOHXEPOHAMH, NEPHNEHIHKY/IAPHBIMA K OCH
dJ!OBEJUDKEl {()JJHOJ[OHXEPOHHHE CO MHOI'HMH BCOOMOIATEIbHBIMH .numxepcmawm WA
MHOFOJOHKEPOHHERIE C NAPANAEAbHRIMA JOHXeporamu, cM, § 3.6).

3.1.2. OcoBeHHOCTH PalOThl KOPHEBLIX YACTEH CTPEJOBHUIHBIX KPLUILEB OMpENeIsoT-
¢ OCOOCHHOCTAMM TICPENaYH HA YA/ KPelUICHHS KPHUIA TIonepedHol cuibl (), HaraGaio-
INETO ¥ KPYTSMIEr0 MOMEHTOE M ¥ M, , KOTOpHIE TOIXOAAT K KOPHEBOMY CEUCHAI 2 —
3 OT KOHIEROH YACTH KPhiAA. T 0COBEHHOCTH CBAZAHBI:

1) (% HEOEXOZ[HMD(.‘I‘]’IU HMMCTh JONOMHUTEIBHBE CHNOBEE JJEMEHTH 09 ﬂEpBI[alﬂl
narnfaiomero MoMeHTa M: Sopmoayio curoayio neparopy | — 2 B Mecte mepenoma oceil
MPOAOIBEHONO cAnoBoro Habopa (oM. puc. 3.1, @, 6 u 3.2, a, 6); nodxochyro baiky 2 — 4
¥ Kpeuibes Oe3 mepenoMa ocel MPONONBHEIX S7cMEHTOB (cM. puc. 3.2, @). Boprosas
CHNIOBAS HEPBIOpA [ — 2 HYXHA O/ BOCTIPHATHS COCTARJSIOMICH HArHOAOINX MOMCH-

TOB MI’ 2= M sin ¥, BO3HMKAIOMX W3-33 TOTO, YTO TUTOCKOCTH AGHCTEAS MATHOAIOMMX

*
BBII,‘I)’ ACMMHMDYIONICTO PACTIPOCTPAHCHHSA KeCCOHHBIX KDLUILEH jJanee ﬁyﬂcM HCNOAL3OBATL TOMLKO

TEPMUH "KECCONHBIE KpuLTbs”, Omyckas MoHobnoumbie.

112



PRV
= 4
7
a
ﬁ, 5
| 6
1
Z 7]
4 4
8
I ! &
Her 4 et i) 7
7
2 | 2N
8
—
{
o~

(4

Puc. 3.1, CTpEenoBMgHBLIE KPLULE © Puc. 3.2. Crpenopuiubie KECCOHHBIE KpbLibS C
TMEPESIOMOM DO MPONOLHBIX CHIIOBBIX 1EPEIOMOM OCEF NPONIONEHAIX CHICHbIX AJIEMEHTOR
anemenron y Gopra duosenska u B y Gopra dnosensoka (@, 6). Kpeuio © sHyTpenseit
NAOCKOCTH CMMMETPHM CAMONETH nozRocHoH Bankoi (8)

MOMEHTOB, NEPeJaBaeMbIX J-MH JIOHXKEPOHAMM WIH MAHEIIMH KPELUIA HA CHJIOBRIE 3J1e-
MenTsl drodenska (Wa cuoBbie WmAHNOyTR | — 1, 2 — 2, ... {f — /), MM HA JNOHXEPOHSI
1=1,2~=2, .. (— ), npoxoggmue uepes (PIOZENSXK, WIH HA NAHETH LUEHTPOILIAHA),
HE COBMANAIOT, KaK B MPSMOM KpBUIE, C HATPABJCHUEM ITHX CHIOBHIX 3JJIEMEHTOB,
Boprosas HepBIOpa MOXET NMPHUHALIEKATH KAK KPBUTy, Tak u (iosensky. Onmpasics B
2TOM Caydyae Ha yCHneHl{h‘le umaﬂmy'm, OHA ABJIACTCH YacThI) Sop-ra dJlBSCIIa)Ka.
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Prc. 3.3, Cxema HArpyKeHHs NaHE M KOPHEROro Tpey-
FOMBHHKA JOHKCPOHHONO Kpbijia

Puc. 3.4. BapuauTsl pACOOAOKEHHE HEPBIOP B CTREA0-
BMAHOM KPhLIE

Toaxocnan Gaaxa 2 — 4 (cm. puc. 3.2, ¢) HyXKHa KAk BTOPas OHOPa A/ JOHKEPOHA,
uToBH NOTYYHTH HYJAEBOH MArHOAIOMME MOMEHT B TOUKE J M TEM CAMBIM — BO3MOMKHOCTh
na0asuTeCH OT yeuTenro# Gopropoi Hepsiopel | — 2 (M) 5 = 0 sin x = 0), Mewarouiei,
HANPHMED, PA3MEIIECHHMIO B KPHUIe 1 yOopke B (DIO3EMsK CTOMKH MIACCH € KONECOM;

2) ¢ HeoBXOOUMOCTBIO MMETh 05 JOHKEPOHHBLE KPbLIbea KOPHEGYIo Hepaiopy 2 — §
— 4 jis mepefayM KPYTAMEro MOMEHTA M, B BHAC MApHl CHJI B TOMKAX 2 M 3, TAK KAk
Y TAKMX KDPHUTHEB KOPHEBOH TPEyroabauk | — 2 — 3 pabotaTh Ha CABAT OT NMOTOKA Kacd-
TENBHBIX YCHIMHA g, HE MOXET (€ro HeweMm ypapHOBEecHTh B Gopropom (cmoGomHOM)
CEYEHHH KPHUTA), NOTOMY YTO HOPMANBHbIE HANDSXKCHAS O B ITOM CCUEHMM DABHLI HYJIO
(prc. 3.3).

Y KECCOHHBIX CTPEJOBMAHBIX KPHUILEB KOPHEBOM Tpeyrobauk [ — 2 — 3 paGorath |
HA CABHT MOXET, MOITOMY ¥ TAKMX KPBUIBEB YCHIEHHOW HEpBIOpH 2 — J MOXET H HE
6uiTh (cm, moapas. 3.2.4 u puc. 3.11);

3) ¢ nepepacnpeneneHHEM HOPMATBHBIX HATIPSDKEHHH 0 MEXAY JOHXCDOHAMH [0
WHPHHE MAHEIN M3-33 PA3HON JTMHBI JIOHXEPOHOB M, CASIOBATENBHO, HX PA3JTMUHOM
JKECTKOCTH (Y JIOHXEDOHHBIX KPBUIHEB) M DPA3NHYHON [UIMHBL BOJOKOH NAaHead [ ¥
nepeaHeii 1 3ajHedi CTEHOK B KECCOHHOM Kphute (oM. puc. 3.2, @). I1pn omoM npomcxomut
JIOTPYKEHME 3aAHEr0 JOHXKEPOHA 34 CYCT PASTPYSKH NEPENHErO B JIOHXKEPOHHOM KpHLUE,

A4 B KECCOHHOM KpBLIE — POCT O B MAHCAW Y SAJHETO JOHXKEPOHA (CTEHKM) 34 cuer
PasrpysKu NMAHEIH Y TEPEeNHEro JOHXEPoHa (CTEHKH).

B CTPe/IOBHAHEIX W TPEYTOABHBIX KPBUIBSX HEPBIOPE MOTYT OBITH PACTIONOKEHEI KAK
10 MOTOKY, TAK H NMEPNEHAHKYIAPHO K OTHOMY M3 JOHXEPOHOB, K OCH KECTKOCTH H/IH
NpocTo K cpenseil mand Kpewia. C TouKk 3peHnst paGoTsl Kpsuta 910 Gespasanuno. Ecm
HEPBIOPH PACTIONIOKEHH TIO TMOTOKY, TO JErde BAEPXKAaTh MPOdMIbL KPHUIA, HO CAMH
HEPBIOPH TIPY 3T0M HOIYYaoTesa 60ee ATUHHBMA B TIXEIBMH, CAOKHEE TEXHONOTH-
YECKM OCYIIECTBMTD CTHIKM HEPBIOP CO CTEHKAMH JOHKEPOHOB M OOIMBKOM — Tpefyerca
mankoBga. Kpome Toro, ofmmBka B 3T0M CTyYae MMEET MECHBITNC 3HAYCHUSA KPHTHYEC-
KHX HANPAXEHNWA 0, 5 M3-34 Gonpmeli BEMUWHBL AHATOHANA 3/ICMEHTA ODMIMBKM
MEXAY HEepBIOpAMM M CTPUHTCPAMHA NPH ODNMHAKOBOM miare Hepmiop (puc. 3.4). Yame
HCPRIOPhl PACTMONATAIOT N0 HOPMAMH K OCH JKECTKOCTH KPHUIA WIH K ONHOMY H3
JIOH3KEPOHOB.
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§ 3.2. CTPEJIOBEMHLIE KPbijIb C NIEPENOMOM
OCEW 3IEMEHTOB NMPOJOJIBHOTO HABOPA

3.2.1. OnHONOHXKepOHHBIE KpbinbA. CHIOBAS CXeMma TAKAX KpbUihes (oM.
puc. 3.1, @) coctomt M3 nowxepona ! — 3 — 5, 3anHed creHkn 2 — 6, CAIOBEIX HEPBIOp
KOPHEBOW uacTh kpeuia: Goprosolt /| — 2, KopHeBeX 2 — 3 — 4 u | — 7, obmmuBKu,
NOAKPETUIEHHOM CTPHHTEpaAMM, W HABOpA HOPMANEBHBIX M YCHJIEHHBIX HEDBIOD B KOHCOMb-
HOM wacTh Kpswia, Kpsuio cTeIKyercs ¢ (io3ensxem MOMEHTHHIM yajom (Touka 1) u
mapHUEpPHEIM yaa0M (Touka 2). ITosica Gopropoil HEPRIOPE B paioHe TOUKH / CBA3AHL
naknagkamu 8 (puc. 3.5) ¢ noscamm aoHkepoHa, utobm GOpTOBas HEPBIOPA MOMIA
BOCIPHHATH TIPHXOMSIYIOCA HA HEe om0 warmbaromero momesta M , = M sin x.
Iosromy B Touke ! CBsiab GOPTOBON HEPBIOPH C JOHXEPOHOM MOMEHTHAS, 4 B TOMKE 2
0 cTeHKOoM — mapeupHas. CTeHKa 5To# HEpBIODH CBY3aHA INAPHMPHO CO CTEHKOMH
nomxkepona. Kopresasi Hepeiopa 2 — 3 — 4 cuMTacTCd WAPHUPHO ONEPTOM B TOUKAX 2
# 3 {#a CTeHKE JOHXEPOHA ¥ B yane 2 HA 3agHed cTeHKe Kphuia). KoHCTpYKTHBEO 3pech
CTEHKA 9TOH HEepBIOPH COGIMHAETCH CTHKOBEIM YIOJBHHKOM HJIH CBOHM OTOTHYTHIM
KPAaeM CO CTEHKOI JIOHXEepPOoHa H 3ajHel creHKoi kpeula. Hepsiopa / — 7 paccmarpu-
BAETCH KAK KOHCONbHAs 0ajka, sameMicHHAs B yane I, ee nosca HAKAagkamu §
(cM. puc. 3.5) COEMHEHBI C MOSCAMH JIOHXCPOHA B TOYKE [.

Co cTOpoHBI KOHIIGROH YACTH KpBLIA K €r0 KOPHEBOMY CeueHwuio 2 — J — 4 momxogar
nonepeusas cuia , HIrubaoNii MOMERT M TI0 JIOHKEPOHY [ — 5 M KpYTSIIHA MOMEHT
M, B BUZE MOTOKA KACATEIPHBIX YCH/IHIA g, 10 3AMKHYTOMY KOHTYPY, 00pasoBanHOMy
oﬁxmrsxoi"r KPBUIA ¥ €r0 3aiHEH CTEHKOH (cM. puc. 3.5).

ITepenava marpysok (Q,MuM,) CHAOBBHMHA 3NEMEH-
TAMH KOPHEBOH 4YacTH KPBHaa J[lonepeunas cuia Q nepenaercs B
yaen ! yuacTkoM noHxKepora [ — 3, paGoTarmuM HA CABHr M MArHO (HONOAHWTEABHEE
H3rnb M, ToHKepoHA OT cHIn () MOKasaH Ha pHc. 3.5).

Hseubaiowud momenm M B TOUKe [/ pPaCKIagbBAETCH HA ABE COCTABASIOMIME
My, =M sin x u M, ; =M cos x. Momenr M, ; (napa cua §,_,) nepesaerca Ha
(DrosesKAYIO YaCTh JIOHXEPOHA (chnoBoil mmarroyT) / — I u ypasHOBemmMBaeTcs (npw

1 Imopa 1
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Jnopa M I
i i Myz3-4 &
IN= sy
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4 4
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= M
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B * dmapa § h?"
Inrapa M UIEIII] Miq
i ]
Puc. 3.5. KOHCTPYKTHBHAS CXeMA KOPHEBOT Puc. 3.6. Cxemur Harpyxenwuit:
TPEYIONbHHKA W HATPYIKEHHE ero JNeMeH- @ — nowkepoHa -1 B dosemsokHol sach; 6 — Gopro-
TOR Boit nepeioper [-2; 6 — xop peiopsi 2-3-4; ¢ —
nepniopst 1-7
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Puc. 3.7. KOHCTPYKIMA OQHOJOHKEPOHHOTD
CTPENOBMAHOID KPhLia

CHMMETPHYHOM HATDYXKCHAH) TAKMM K€ MOMEHTOM C APYTof KoHcoNmH . B o10M cryuae
YUacToK joHxepona I — / paSoraer Ha yMcTEH marub (puc. 3.6, a). B npuHmune 310
no3somuo O caenaTh yuacTok moHxepona ! — [ Ges cremkW, Tak kKak Q. = 0.
OpHAKO NpH HCCHMMETPHYHOM HATPYAKCHWHA KDPHUTA, HATIPHMED MPH OTKJIOHCHAH 271E]0-
HOB WM WHTEPUEnTopos, (., _; * 0 u CTeHKa Ha yvacTKe JOHXcpoHa /| — | HyXHa.
Moment M, , (napa can §;_,) socnpuamMaercs: Goprosoil Hepeiopolt | — 2 u nepenaer-
Cil 80 B BHJE Napsi Cua Ry 5 HA yaanl ] W 2 Kpervtennst Kpina K prosensxy (npH 51oM
Goprosas Hepsiopa paboraer Ha monepeuHs Warub, oM. puc. 3.6, 6). C yBennueanem
YIIIOB CTPEAOBUAHOCTH ¥ PACTET 3HAYEHHC M ;.

Tak, wanpumep, npu x = 60° sesmumaa M, ; no GopToBOH HEPBIOPE MOCTHraeT
anauennd 0,86 or uarnGarowero MomMenTa no JoHxepouny. [loaromy Goprosas Hepsopa
HMEET TOJACTYIO CTEHKY, NMOAKPEIUIEHHYIO CTOMKAMHA, H MOIIHBIC 10SCA, COM3MEPHUMEIE
€ MOSCAMM JOHAXEPOHA, KOTOPHIE JOJKHEL, KAK 00 3T0M yXKe roBopuioch, ObiTh cBA3aHE
nosicamMu nouxkepona (cM. puc. 3.1, a w 3.5) ana socnpuarus Goprosoit HepsiOpoi
momenTta M| ,. Koncrpykrusao Goproas HEpBIOPA MOXET NMPHHALIEKATH KPLLTY WK
(hrosensixky,

Kpymawuldl momenm M, B BHIE TNOTOKA KACATEJBHHIX yCwamd g, =
= My 3 4/ 2F, 3 , N0 3aMKHYTOMY KOHTYDY (cM. puc. 3.6, @) ypaBHOBemmMBaeTCH
peaknHsSMu B yanax 2 m 3 KpemteHns KOPHEROH HepBIOpH 2 — J — 4 H mepejaercs co
B BHIC NApH ¢ R (M5 5 4= R B, e B — paccTosHne Mexay Toukamu 2 H 3) Ha
yaen 2 4 Ha OEXcpoH B rouke J (cm. puc. 3.5 m 3.6, ¢). Cuna R, u3 TOUKH J CIBHTOM
# narmbom yuacTka nomkepona ! — 3 nepegaerca B yaen . Jononnutenshnit  uarnban-
wuif MOMEHT MR‘ OT cuIEl R, B Touxe ! moxasas Ha pmc. 3.5, Kopaesas mepsiopa 2

— 3 — 4 pabotaer mpm 3ToM Ha W30 B COBUT: B ec CeucHHAX delicTByior Q u M,
NOITOMY KOHCTPYKTHBHO OHA BHINIOJHAETCH B BHAE ABYXNOACHOH Ganku.

B KOHCTpYKLMM KOPHEBOIH YACTH KPBUIA KPOME KOPHEBOM HEpBIOPH 2 — 3 — 4 Moxer
6HITH enle ofHa ycumeHHas Hepaiopa ! — 7 (cm. puc, 3.5 m 3.6, 2) nnn crarHs M, ¢
HOCOBOH uacTyt Kpeuia (M, _,). DTa HEPBIOpA 3aMEMICHA B yane [; ee CTEHKA COCTHHC-
HA yIOJKOM CO CTCHKOI JIOHXKCPOHA, A nofca — Haknaakamu 8 (cM, puc. 3.5) ¢ nosicamu
AoHxKepoHa u Goproeoil Hepeioph. Ha puc. 3.6, ¢ nokasaHo pasnomcHHE M) 5 Ha |
cocragamommne M) 5 1o Goprosoii Hepsiope u M | 1o cuaosomy anemcaty I — I B
thiosensmxe. Or M, nepsiopa | — 7 paboTaer Kak KOHCObHAS 0asKa HA W3rub u capur.
B ee ceuenmax aeicteyior @ M M, no>TOMY CHA BHNOJHAETCH B BUAE JBYXTOSCHOMN
Gagkn.

Taxum 06pazoM, B PE3yabTATE NPOBEJEHHOIO AHAIHAA BEISBJICHBL T€ JOMOTHATELHEE
CHJIBL M MOMEHTBI B Y3/IaX KPEIVIEHHS KPhUIA, KOTOPHIE NMOPOXAAIOTCH OCOBEHHOCTIMA

*
PaGora (ypaBHOBEIIMBAHAE) CHACHOO INNAHIOYTA, HArpyxenHoro Q w M (s sune nap cun S) ot ofesx
KoHCcOned, nokasana wa puc. 2.61 1 noapofino paccMaTpUBaeTcH B I 6.
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paboThl NMoJl HATPY3KOH KOPHEBOrO TPEYrosibHMKA kpeuia | — 2 — 3. Ha puc. 3.7 nokaza-
HO QIHOJIOHKEPOHHOE CTPCJOBMIHOC KPbLIO C ABYMS CTCHKaM# (MecpeaHelt u 3aiHcH) C
WAPHUPHEIME Y371aMd Ha HuX. BoproBas HepeiOpa B 3TOM Kpeiie, uMeromeM x = 45°,
socnpuaamaer 0,71 ot uarubaromero MoMerra kpeina. Ilosromy ota Hepsiopa umeer
MOIHBIE TOSICA, COCIMHCHHBIC HAKJANKAMM C NOSCAMH JOHXCPOHA, 4 CTEHKY — (hepmen-
HOil KOHCTPYKIMM M3 CTepxkHCH Donbhworo monepeunoro ceucnns. Kopresas uepsopa
Toxe hepMEHHOH KOHCTPYKIMH MO HATPY3KaM M paboTe He OTAMYACTCH 0T ONMMCAHHON
BBIIIC KOPHEBOH HEPBIOPH 2 — 3 — 4. B 3TOM KphL1¢ BCe HOPMAJhHBIE HEPBIOPH! (PepMeH-
HOM KOHCTPYKIHH. CTHKOBOH MOMEHTHEIH Y3e/1 HA JOHXEPOHE OYEHbh MONIHLIN, TAK KAk
uepes HEro MEpefaeTcs Ha YCHICHHHI wnakroyT (hiozenska u GOpToByio HEpBOpY
U3rHOAIOMMI MOMEHT M BCEr0 KpPhIIA M 3HAUYATENbHAS YACTh NMONEPEUHOH cuasl Q
kpuna. [pumencane Hepsiop EPMEHHOR KOHCTPYKUMH B 9TOM Kphuie 0BbscHSeTCs
LWIMPOKHAM PACTIPOCTPAHEHHCM (DEPMEHHBIX KOHCTPYKLMI B NEPHOX PaspaboTEM caMonicTa
€ TAKMM KpeUIOM, GOJBIIOA CTPOETC/ABHON BEICOTON CCUCHHI KpHLUIA, OTCYTCTBHCM B
Kpeute TonausHbX Oakon. Ha puc. 3.7 BUAHB CTRIKOBBIC YIOJABHMKH, CBS3BIBRHOLINC
CTEHKH HEPBIOp CO CTEHKOH JIOHAXEPOHA M C NEPEAHCH M 3adHEH CTCHKAMM KpPbLid.
[MoaBMKABIME UICTAMA B OTOM KPBUIE SIBJISKOTCH WATKK H JICPOHEL.

3.2.2. JIpyxnoHxkepoHHbie KPbiibs (cv. puc. 3.1, 6). B cinosoit cxeme anech yRe aBa
JomkepoHa / — S M 2 — 6 4, CIENOBATENBHO, A0/KHO ObITh M BA MOMEHTHEIX Vana
Kpemnnenns Kpeiia k drodensxy. Boprosas Hepsiopa / — 2 B Toykax / ¥ 2 MOMEHTHO
(HAXTafKAMH HA NOSCAX) CBY33aHA C JIOHXXEPOHAMH, a KOpHERas Hepmiopa 2 — 3 — 4
HIAPHAPHO OMEpPTA HA HHUX (ee CTEHKH CBA3AHB CO CTEHKAMM JIOHXXEPOHOB) B TOUKAX
2mn 3.

Mepemaua marpysoxk {(Q, MnaM). Bramm or KOPHERONO TPEYTONLHIKA
1 —2—3 (Z > ly/3) HOPMATHHBIC HATIDSKEHUSA B JOHKEPOHHON YacTH KPLUTA @ = const.
[Tonepeunas cuta Q w warmbaromuii MOMEHT M BIAIu OT 3ajeNKH PACTPEACARIOTCH
MEKAY NEPETHAM H 33THUM JOHXCPOHAME NPONOPUHOHATLHO MX JKECTKOCTAM HA Harnb
EJ. Tlpu npuGnuKeHHH K KOPHEBOMY CCUCHHIO HAUMHAET CKASHBATHCS PA3HOCTh WIMH
JIOHXEPOHOB, W 3anuuit, Gonee kopoTkuil W noaromy Bosee kecTkuil AOHKEPOH HAUMHA-
€T JOrpyXkKaThcd HONEepeuHoM cuiod O m narpbalmuM MoMmMeHTOM M, a nepeaHuit
nomxkepon — pasrpyxkatees. Cuna () nepeiier s yaen /, ononuuTespio narubad
JOHKEpoH Ha yuactke ! — 3, cuna Q, Gyner nepenana B yaen 2 HENOCPENCTREHHO.
MoMeHTH [0 JToEKepoBaM [ n 2 B yanax / u 2 pocnpuMyTca GopToBoit Hepsiopol / —
2 H CHNIOBHIMH INIDAHTOYTAMA MM (DIOSEASKHBIMH YUACTKAMA JIOHXCPOHOB [ — [ n 2 —
2 (cm. puc. 3.1, 6). Tloctennue, KaK ¥ B ONHOJOEXEPORHOM KpbUIE, SYAyT paborats npr
CHAMMCTPUUHON HATPY3KE HA KOHCOMHM KPEUIA HA wHCThI warub (cM. puc. 3.6, @), a
Hepriopa | — 2 — na nonepeunsii marnG (puc. 3.8). C yuerom pabors Goprosoii
HEPBIOPH HA CABMT M Wark( OHA AO/KHA MMCTH MOIHYIO CTEHKY W NOSCA, CHSAHHKE C
MOACAMH JIOHXCPOHOB MOUIHRIMH HAKNANKAMH 118 OCYIIECTBACHHS NMEPEIAYN HA HEPBIO-

i 72
25
Y mope @

(I I
Inpa

Puc. 3.8. Cxema warpyxchus Goprosod  Puc, 3.9, KOnctpykuus ABYXTOIGKEPOHHOM CTPEAOBHAHOND
HEPRIOPB! /-2 ABYXNOHMCDOIHON) KPhina KphLIa
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Puc. 3.10, KoHCTpYKIMA MHOTONOHIKEP cTpe. xpeuiben (@, 6), Cxema Harpyxesus Goprosod
HEpHIOpE! (&)

py ! — 2 mMoMmeHTOB Mll_z u M,2_2 ¢ mepeguero | W 3anHero 2 JOHXKepoHoB. Kpyrsmmii
MOMEHT M, Tepefaercs Tak Xe, KAK ¥ Ha ONHOJOHXKEPOHHOM KpHLIE.

Ha puc. 3.9 moxasano ABYXJOHXEPOHHOE CTPEJIOBMAHOE KPHUIO. Boabmoi yroa
crpenorugaocTE {x = 60°) onpemesser cremers HArpyXeHROCTH GOPTOBOH HepRIOPE

I —2 {(cm, puc. 3.1, 6) marnGarommMu MoMEHTAMHA le-z- M,"v2 = M sin 60° =
= 0,86 M (j — somep nomxepona). [loatoMy Hepsiopa | — 2 HMEET CTEHKY 4, HOKPEn-
NEHHYI0 CTOMKAMH J, ¥ MOUlHEe mosca 2, 3, CBA3aHHMIE HAKAaikamp 8 ¢ Moscamm
JIOHXEPOHOB 7, 3aKAHYMBAIOIMHBECS MOMEHTHEIMH yaaamu [, 6 € IrOpPM3OHTANILHBIM
PACTIONOMKEHAEM MPOYIINH [TO ABA BEPTHKATLHBIX 00/Ta, 3amMHuil JOHKEPOH, JOTpYXKEeH-
HBI TIonepedHoH cHAol Q ¥ M3rHOAIOMAM MOMEHTOM M 3a CueT pasrpy3KM TEpeaHeno
JIOHXKEpoHa, wMeeT Bosee TOJCTYIO, YEM y TEPEeJHEro JIOHXEPOHA, CTEHKY H mnosca
GoBIIEr0 MONEPEYHOr0 ceueHHs. MEXTy 3aZHMM JIOHAXEPOHOM M 3ajHEH CTEHKOM B
JAHHOM KpBUIE PACTIONIOKEH OTCEK, IIe PASMEIAeTcs CToiKa macch (OCHOBHAS Omopa) .
Ha ycnneHHBIX HEpPBIODAX W 3afHEH CTEHKE 3AKPETJIEHB PEIBCH 3AKPHUIKOB M Y3kl
HABECKM 3/IEPOHOB, Y37l KPEIUICHHA CTOMKH IACCH, 3AKPHUIKOB H /ICPOHOB TIEpEaatoT
HATPY3KYy OT 9THX arperaroB Ha YCHJCHHHIE HEPBIODH M DasfalOTCH AMH HA CTEHKH
JIOHXKEPOHOB M HA OBMIMBKY Tak e, Kak 370 Gruio mokasano Ha puc. 2.50, mamoctpupy-
omeM paoTy YCHITEHHOH HEPBIOPH OT COCPEAOTOUEHHRIX CH. J1d 3T0r0 CTEHKHA M nosca

"
KOMNOHOBXE OCHOBHBIX OMOP HA APYTHX CAMOJIETaX, ECTECTBEHHO, MOXKET BLITh 1 MHOH.
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HEPBIOp B Kphlie (cM. pHc. 3.9) CBASAHH C YajaMH KPEIUIEHWS CTOEK MIACCH, 3aKphUIKOB
¥ 3IEPOHOB MPHHUAMHMANEHO TAK Xe, KaK 310 GeUTo nokasano wa puc. 2.50.

3.2.3. MHOroJ0HXepOHHbIE KPbLTha (cM. puc. 3.1, @ 1 puc. 3.10) no KOBCTPYKTHBHOM
CxeMe ¥ Nepefaue HArpY3OK BO MHOTOM AHANOTMUHEl ABYXIOHKEPOHHBIM CTDEIORMIHBIM
KpbUtbsiM, UHCI0 MOMEHTHBIX Yanos, cBagbBaommx OYK ¢ yCHICHHBIME IINAHTOYTAMK
hiosesrKa WM ¢ JOHKEPOHAMM, TPOXOOSUIAMA UEPE3 WEero, JO/KHO GHTh PaBHO uMCTy
NOHXEPOHOB. TTponopIHOHAIEHO XKECTKOCTAM HA MArHb JOHKEPOHOB BAAINA OT CEYEHHS
2 — 3 (cm. puc. 3.1, @) pacnpeaensioTcs no HAM nonepeunas cuna ) u marnbGarommit
momenT M, Tax Xe, Kak ¥ B Ciyyae ABYXJOHXEPOHHOrO KpHJia, Tepennne, Goaee
ATAHHBE JOHXKEPOHE COPACKHBAIOT HA 3ajHue, BOJEE KOPOTKHE JOHKEPOHK YacTh O u
M (a1a vacte Tem Gonbre, uem GOBIIE YO CTPETOBHIHOCTA KPLIA ). DTO NPUBOTHT
K TOMY, 4TO B HaWbOJCe HArPYXXEHHOH KOPHEBOH YACTA KPHUIA NEPelHHE JIOHKEPOHH
OCTAlOTCS. HENOTPYKEHHBIMH, YTO HEBRINOTHO B BecoBoM oTHomenwm. [Tonepeunas cuna
(Q,, Topomenmag IO CTEHKE J-ro MOHXKEPOHA K KOpHeBOl Hepeiope 2 — 3 — 4 (cMm.
puc. 3.1, @), GyaeT nepenaBaTeCd K Y3ay €ro KPEnsICHHs, BHA3BBAS AONOTHATENbHBLH
n3rab STOro JOHXEPOHA, CTEHKA NOHKepoHa ot cust Q; Byger paborate ma crsur.
Warnbaromue MOMEHTH TOHKEPOHOB B yanax ux ernneuun ¢ 6oprosoi Hepslopok | —

2 GyAyT HArpyXaTh ee MOMEHTaMH M -3 (cm. puc. 3.10, @), o7 KOTOPHIX 5Ta HEPBIOPA
6yner paborate na nonepeuns uarub. Ias ororo nosca 4 (cum. puc. 3.10, a) Goprosoii
HepBiopsl J — 2 Ao/mKHB GBITH CBASAHBI C MOSCAMM JIOHXKEPOHOB Haknaakamu /. Hepsio-
pa | — 2 npeacrasnser oGO MHOTOOMOPHYIO CTATHHECKH HEONpEAeauMyio Ganky.

Onraxo MpuGAMXKEHHO MOXHO CHYHTATDH, YTO NOA AeHCTBHEM ):Mfiz Hepeopa | — 2

J
Gyner crpeMuThest noBepHyThes orHocuTensHo LXK, a yaepxurats ee or nosopora Gymyr
KpaiHue Onophl, HA KOTOPHIX BOSHMKHET PEAKTHMBHEIM MOMEHT

ij-zsl =EM/,,
i

e R:L'f_2 — peaknpd B ya3nax / v 2, a B’ — DpACCTOSHME MEXAY HuMHK (CM.

puc, 3.10, &), Kpyrsmuii MoMeHT M, NOAXOIKT K KOPHEBOH Hepsiope 2 — 3 — 4 (cm.
puc, 3.1, 6) B BuAE MOTOKA KAcCATENBHBIX YCWIHMiL TO €€ KOHTYPY g, MoXHO cumrarts 1o
AHAJIOrMK ¢ Hepslopol / — 2, uto M, BOCTIPHMHMMACTCH HA 0mopax 9TON HEPBIOPH
MOMEHTOM R, B, rie R, — peakuna onup B Toukax 2 u 3 Ha M,; B — paccrosane
MEXTY 'roqxam[ 2n3.

Ha puc. 3.10, @ nokasaHo TPeXJNOHXKEePOHHOE CTPEAOBHAHOE KPHIO McTpeluTens
PACMIOIONKEHHEM HEPBIOP MEPNEHAHKYIAPHO CPEAHEMY JIOHXKEPOHY, NONOXEHHE KOTOPOro
TOUTA COBNAJAET C MOMOKEHHEM OCH KECTKOCTH Kphiia, B 3ToM Kphule CBEgeHO 10
MHHEMYMA UMCI0 S7EMEHTOB, HE YUACTBYIOIOMX B BOCTIPHSTHA M3rnbalomero MoMeHTa
(unc0 HepBiop), DT BBITOAHO B BECOBOM OTHOMEHWHM M MO3BOJSET NOXyumTh Gonee
JKECTKOE KPBhUIO C MOBBINEHHON XHBYUecThIO, JIOHKEPOHE | MOMEHTHBIMH Y31aMH B
smje rpefeHOK J COEOUHEHH! ¢ YalaMy HAa CHJAOBHIX wmmaxroyrax duosenska 2. Ha
VCHJICHHEX HEPBIOPAX 3AKPENUICHH Y3NH HABECKM 3aKPHUIKOB, EPOHOB, HHTEPLENTO-
POB, 4 TAKXKEe MHJIOHEL TOABECKH BOOPYXKEHHMS,

Onucasne kpoina camonera Mul-29 (om. pue. 3.10, 6 u3-3a ocobennocreit ero KCC
BEIZE/ICHO M NpUBOAMTCS B moapaan. 3.3.3.

3.2.4. Kecconnbie Kpsutbsi (cM. puc. 3.2, @) wMeloT nenrponsiad. OHM Kpenstcs
06BIYHO K CHIOBBIM InaHroyTam diosenska / — / u 2 — 2 1m0 JOHXEPOHAM LEHTPOMA-
Aa. OOHAKO LEHTPONJIAH MOXKeT OBTh BCTPOEH B (DIOZENAXK TAK, UTO EN0 NAHEAW W
CTEHKH COEAMHSIIOTCH ¢ GOKOBHHAMY (prozesska (naHroyTamu) (PNTHHPAMM ¥ HAKAAA-
kamu, OYK kpennTcs K HEHTPONAAHY MO KOHTYPY KECCOHA W MO MOSCAM JIOHXKEPOHOB.
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Puc. 3.11, Cxema narpyxennd 1 pafora MeMEHTOB KOPHEROH HACTH KECCOHHOTO CTPEIOBMAHOTO KPhLId

Ha puc. 3.2, @ nokasaHa cXemMa KECCOHHOTO KPBHUIA C JOHXepoHamu [ — 5 u 2 — 6,
Goprosoit | — 2 w KOpHEBOH 2 — 3 — 4 HEPBIOpAMM, BEPXHHMH W HUXKHHMH NAHEISMH,
Keccon no kowTypy Kpenures K uedtpornany y Gopra duozenspka. Kax u oy JoHKepon-
HBIX CTPEIOBHIHBIX KDHJSBCB, HOpMBJ[bHHC Hal’l'pSDKEHHﬂ O B NaHCIIX KECCOHa pacrrpme—
NEHbl HEPABHOMEPHO. 3HAUEHMS © Y 3AAHErO JOHXKEpoHa Gosbiie, YeM y NCPeaHero, H
ueM GOTbINE YTO CTPEJIOBAIHOCTH ¥, TeM Gombiue pasHuua B HATpsXKEHMsx o. [Toatomy
B KOPHEBOI 4acTH KpbUTa B maHesu crassat Goaee ToacTyio ofmmBKy BOM3N 3ajHero
JIOHXEPOHA M MOJKPETVIIOT € Tam 0o/ee MOIHBIMI crprHrepamy, Jluamerpsl GoaToBsx
COENMHEHHN NaHeael NpA NOCTOSHHOM mare 60AToB yORBAIOT OT 3AJHENO JOHXEPOHA
K TIepefHeMy.

HepasrHoMepHOCTE pacnpefe/ieHus o B MAHEASX MPHBOIHT K TMOSBACHHIO OCEBBIX
PACMPENENEHHBIX CU ¢, HEPABHOMEPHHIX MO BEJMUMHE B 3ABMCHMOCTH OT IIWDHHK
nmanenu. Ha puc. 3.11, @ nokasano pasioxeHHe CHJ ¢, HA CUABL g, _p 10 GopToBOi
HEpBIOpE / — 2 W CA/I, MEPNEHARKY/ISPHEIC HEPBIODE, ¢, HepasnomeprocTs sTax cun
nokasana Ha smope puc. 3.11, 6, . W3 puc. 3.11, a caeayer, uro Goprosas uepswopa
1 — 2 paboraer B oCHOBHOM Ha cawr. Marub ec BbI3BAETCH HEPABHOMEPHOCTRIO G, ,
u ueseauk. Iloatomy Hepeiopy I — 2 MokHO 6m10 661 Aenarh co c1abhMM MOsICAMM,
ecam 6ut He Hago OsLto creikoBaTh nanemu OUK ¢ nerTponnaHoM.

KpyTammii MoMeHT M, mepenaercsi ABOSKO (KaK W A4 JOHXEPOHHHIX KDHITbER):
u3rnfoM KOpHEBOH Hepsopsl 2—3 (cM. puc. 3.11, 2) ¥ CABANOM KOPHEBOIO TPEYIOILHAKA
I1—2—3 (cm. puc. 3.11, &. TIpu atoM M, pacnpenensieTcs NPONOPUMOHANBHO HKECTKOCTAM
Ha KPyuCHME HEpBIOpH 2—3 W KopHesoro Tpeyronbauka [—2—3, Cama kopuesas
Hepeiopa 2—3 mpu stom paboraer Ha coewur (cm. puc. 3.11, e). YpasHosemmsa-
HHE TOTOKOB ¢33 M g3, (cw. puc. 3.11, ) npomcxonut 3a CcueT MOTOKA g g
pA3BHBAEMOTO gop'mnoﬁ HepBopoit /—2 | yewnusmu oT hIOZENAKHOR uacTh na-

HeJel g;d,.
Anasns paboTel KOPHEBOH HEPBIOPH MOKA3LIBACT, YTO MPH OMPEAEICHHOM COOTHOUIE-
HHH JKECTKOCTEH HepBIopsl 2—3 # maneam [—2—3 cyMMapHasi DACTPEACACHHAS HArpy3ka
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G B ‘7?:,—2 = — g, 5 (or nanenu /—2—3 Ha mepsrOpy 2—3) MOXET OKA3aThCH PABHOH

Hymo. B oroM cayuae (Wim B caydadx, Gamakux K ITOMY, Korga g, — r,'z"_s MaIo)
MOKHO 0Bolmuch 6e3 Hepsiopbi 2—3. Tak XaK KOPHEBOW TPEYIOJMBHUK [—2—3 B KECCOH-
HBIX KPBUTbAX (B OTJIMUME OT JIOHXEPOHHEIX) paboraer ua casur (oM. puc. 3.11, e), To
KPYTALIHA MOMEHT, NEPeAAOmUAcs CABHIOM CTCHOK JIOHXEPOHOB, BOCOPHHUMACTCS Ha
onopax [ | 2, 3arpyxad npu IToM NaHens /—2—3 no cropone 3—I notokoM g, = gs.;.
Vpasuosewmnsanne navenn /—2—3, paGorawowmei #a caur, nokaszaso #a puc, 3.11, e,

x. 3aecs 0{'4 — YPaBHOBEIIMBAIONIKH NOTOK OT HEPBIOpH [—2, a qﬂ"g — YCHIHS OT
(hroseKHON YACTH MaHe eH KpHna.

INonepeuras cina () Bganu oT KOPHEBOTO ceuenms (Z > [, 5) pacnpeaeserca Mexny
JIOHXEPOHAMH MPONOPLHOHAIBHO MX XecTKocram #a uarmb. Ho npm mogxone k Kopueno-
My ceueHnio (Z < [, ;) ronepeuHas CHAA NEPEPACHPENEaseTcs, AOrPYyXKas CTCHKY
33/IHEr0 W PasrpyXxasd CTEHKY mepeanero Jowxeponos. Jorpyska AQ npu x = 50...60°
moxer aocturath 30 % or Q npu x = 0. Tak, HANpHMEP, TOMIMHA CTEHKH B KOPHEBOM
CeYEHHH ¥ SafHero JoHXepoHa camonera Ty-114 passa 12 MM, a y nepemnero — 6 .
Cuna Q, nepenaercs Ha onopy 2, a cuia Q3 nepeiaeTcs ABosiko: uacts Oy = Oy , Oyner
NEPENABATHCH CABMIOM Hepmiopsl 2—3 Ha yaen 2, a uacte (0 = Q3 Gyzer nepegasaThes

/
CABHIOM CTEHKH NEPEFHETO JIOHXEPORA HA yaen /. VIcxoas M3 3aKOHA NRPHOCTH, MOTOKH 43

" q;-z oan Q, = q;_]H it AN q;_zﬁ = 0y, B TOUKE 3 nanean [—2—3 NO/DKHE
6rire pasmsr (cm. puc. 3.11, e). Torna @, = Q,, = Q3/2 mu (uro To0 Xe camoe) Oy 5 =
=05, = Q3/2. 3aece O, O, — COOTBETCTBEHHO MOMEPEUHBIC CHUTHI, ACHCTBYIOMNC HA
CTEHKY JIOHKEPOHA ¥ HEPBIODH, Y paBHOBemMBaHue manenn J—2—3 B cayuae nepenaun

CHJTBI (b AHANOMMYHO YPABHOBEHIMBAHMIO CE IPH TICPEdaye KPYTSIIEro MOMEHTa (MOTOKH 1’,"1"72

u q;é,). CymmapHbie HANPSKEHAS B KOPHEBOM UACTH KPHUIA Onpenensiorcs amrefpan-
YECKMM CYMMMPOBAHHEM Hanpsxesuit or meicrsus Q, M n M. Obwmit HenoctTaTok
PACCMOTPCHHOI CXEMBI KPBUTA COCTOMT B TOM, YTO B HEH HC MPCACTABASCTCS BOAMOMKHBIM
panHOHANBHO C TOYKH 3PEHHA MACCH HCIOJIB30BATH HEpCEHHﬁ JIOHZKEPOH H TEPCAHIOID
YacTh KECCOHA, KAK, CKAXCM, JTO BOIMOXKHO B OJHOICHXEPOHHOM KpPbUIE, TAE PALHO-
HATBHEE HCHIOAB3YETCS CTPOMTE/BLHAS BHICOTA.

Ha pnc. 3.12, a—¢ NOKasaHO CTPEIOBMAHOE KECCOHHOE KPHLIO AAIBHEIO MATHCTPATh-
HOM NACCAXKMPCKOTO CAMOJIETA © TPems JomxkepoHamu ([, 3, 4, puc, 3,12, 6) B kopHesol
H CPETHCH HACTAX KPhUIa W AByMH JoHxKeponamu [, 4 — k konny kpeuia, CocronT oHO
w3 Henrpowiana B gsyx QUK. BoapmeHcTBO HEPBIOP COCTOAT M3 HOCOBBIX, CPEAHAX W
xpocToBhix uactei. Illar nepsiop 400...500 mm. Hepsropsl 0eHTPONIIANA YCTAHOBIEHE
no HampapieHuio moaera, a B OUK — nepnenawkymspHo 3aameMy JOHXepoHY. B
nenTponiane u kaxaoi QUK somxeporaMy M BEPXHHMA W HIKHAMH (hDpPe3cpoBAHHBIMH
MOHOJIMTHEIMH DaHensMy ¢ pedpamu (cTpuurepamm) o0pasoBanbl KECCOHBI, 3ANOTHACMHE
TOMAHBOM. ['epMETHRHBMIA CPETHHME YACTSMH HCPBIOP KCCCOHR ACTATCR HA OTAEAbHBIE
NOJHOCTEI) TEPMETHYHBIEC GBKH“UTCEKH. 11)'[5{ 34I0HTEL OT KOPpPO3HH, BDSHHKalﬂmcﬁ oT
KOHJIEHCATA B TOIUIABE BO BHYTPEHHEH IMOJIOCTH TOILTMBHBIX GAKOB, HIDKHSS MOBEPXHOCThH
KEeCCOHOB nuxpma CIJIOIOHBEIM CJI0CM TEépMETHKA. CT)EMHB[C OaHeIA 718 OCMOTpa ™
PEMOBTA BHYTPEHHEH IOIOCTH TOILTHBHBIX GAKOB repMeTnanpyiorcs puhacHol peanHo-
BOil JIEHTOH W PE3MHOBBIMH KOMBIAMYM MOA roioskamu Gontos. Hocosas wacth kpsiia
(BIIEpENA MEPEHEro JOHKEPOHA) ChEMHAS H CHAOKEHA NPOTHBOODIENEHMTENBHBIM
ycTpoiicTeoM. B Hell pasMemiensl roproBMHE! 3ATIPABKH TOIVIMBOM, TIOCATIOYHO-PYIEXHEIC
thapni. 3a 3aIHMM JIOHXCDOHOM B XBOCTOBOH YACTH KDPHJIA PACTIONOMKEHB SAKPHUIKH,
MHTEPLENTOPH, 3/IEPOHbI, OTCEKN KPEIUIeHM CTOHKHA OCHOBHOM omophsl. B 3akonnoske
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Puc, 3.12, Koscrpyxums crpes hiy KPBLILEB M CT) coeauHeEHk tenTponaana ¢ OUK

Kpeuta — Tpyba asapmitHoro camea Tonadea. [lns ofcayXMBaHME ArpPErATOB CHCTEM
€aMO/IETa B KPhIJIE HAXOAATCS GONBIIOE YMCIO JIOKOB C GHICTPOCHEMHBIMH KpEIIKAMH,
ceeMuEle nasesn. Keccons nearporiana u OUK (cwm. puc. 3.12, 6, @) coeauHAIOTCS
CIENVAabHEMI CTHIKCBBIMK NPO(HISMHE padbeMa 2 Mo BepXHeH NaHeam KeccoHa (ceves
HAE 1o MecTy /), CTHKOBBIMM JEHTAMH 6 — M0 HMXKHEH maHean (ceueHue o mecty 1)
B IUICCKOCTH PasheMa H YTOJNKAMHE 1O CTEHKAM JOHXKepoHa (ceuenme no mecty i, KCC
HNEHTPONJIAHA NoKa3aHa Ha puc. 3.12, 6.

B cunosoit cxeMe 3TOrO KpHUIA B KOPHEBOH €ro YacTH HET KOPHEBOM HEepBIOPH, 4TO
TIONTBEKAAET CHENAHHHN BHINE BHIBON O BO3MOXHOCTH obxoauTbes Gea KOpHEBOH
HEPBIOPEL B CTPEJIOBHIHOM KeccoHHOM Kphute. [lanemm xpeuia paborator Ha cusmr ot M,
KOTOpBIA ypaBHOBEMMBAeTCd HA GOPTOBON HEPBIOpPE MAPOW CA B Yanax KpensieHds
LEHTPOIVIAHA K CHJIOBBIM MMaHroytam rosesska (cM, toukw /, 2 Ha puc. 3.2, @ Ha
KpalHUX JOHMKEPOHAX) .
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Ha puc. 3.12, 2 npuBeaesa cpeguss 4acTh KECOOHHONO KPhUIA APYTOTO MACCAXKMPCKOTO
CAMOJIETA, COCTOSIIEND M3 LEHTPOIUVIAHA, IBYX CPEJHMX uacted W ABYX KoHcosmeh. Keccom
ofpasosan AByMs JOHXKEPOHAMH, HEPBIODAMH M maHenamu, K Hemy kpenarcs ceeMHBIE
HOCOBBIC W XBOCTOBHI€ YacTH Kpbijia, ABA 3AKPHIKA, ABHIATEH, OCHOBHME OMOPE ¥
ofTexaten CTOEX OCHOBHHX omop B yOpamroM nomoxenun. CTEHKH JIOHXEDOHOB,
HEPBIOp ¥ HMXKHME NaHend, ofpasylomue OTCEKM TOIUTHBHEIX Gakom, obaumoBaHm
crexaomnactakom. Ceemunie manemw obecriedmBaror noctyn k Gakam. Jlomxepons:
nepenawii u3 conasa 16, sanamil — wa cnmasa B9S, rommnmHEA CTEHOK B KOPHEBOH uyacTh
¥ TIEPeHEero JOHXEpoHa 6 MM, y samHero — 12 MM, uTo, Kak YXKE 0TMEYAnoch, CBE3aHO
C HEPABHOMEPHOCTBIO HATPYXeHns U paborsl kpsta takoi KCC. IMTanean — u3 obmms-
KH, TIOIKPENIEHHOH CTPHHIEPAMH 3aKPHTOr0 mpodmns. I1pononbHEIe CTHKA ofmuBKy
BHINOJHEHE! HA CTPHHTEPAX JBYTABPOBOIO CEYEHMS, MONEPEYHEIE CTHIKH — IPA NOMOLILH
nent, CTHIKOBKA C UEHTPOIIAHOM M KOHCOMNSIMYM — TIPW TOMOIM mpoduniell passema (oM.
puc. 3.12, @), x xoropuiM KpensTcs naHean. KoHcomsHas 4acTh KPHUIA MO CAJIORBOI CXeMe
AHAJOTHYHA CPefHEH YacTh Kpsina.

3.2.5. KeccoHHBIE CTPENOBMAHBIE KPBLIbS C BHEwWHel 0aKoi B NI0CKOCTH Kphijia,
HO MPOXOJAINell BHE KECCOHA, TMOKa3aHl Ha puc. 3.2, 6 m 3.13. B makux kpeumbax Gasixa
CBH34HA OJHMM KOHLOM C 3aTHMM (MIH NepejHHM) JOHXEPOHOM KECCOHA, a JAPYTHM
KOHLIOM — CO IMAHTOYTOM (DIOSeNsxKa ¥ HeoOXONUMA B OCHOBHOM JIjisi OPraHH3aLuu
HEIIA A5 CTOWKY MIACCH W Y374 e KPEIUIEHHs. Y3ea KpervieHns Oaqkw K Cuaosomy
mmarroyty (touxa 3 Ba puc, 3.13, @, 6) WAPHUPHENL, TAK KAK IMNAHIOYT CHU3Y BHIPEIaH
s yOOPKH CTOHKH C TEJeXKOH ¥ BOCOPUHATh Marmbaiommit MoMenT He Moxer. C rouku
3PEHUS VMEHBIUCHAS Macchl ¥ nopeimenus dhexTHBHOCTH PaboThl MEXAHH3ALHH
BHIOZHEE NMEPIEHAMKYISPHOE K OCH CHMMETPHH CAMOJeTa pacmoaoxenue bankm I—f
(cm. puc. 3.13). Opnako Gonpluas CTPEJIOBMAHOCTH 3agHEH KPOMKHM Kphuia Bomsmx
CAMOJIETOB MPUBOJMT K TOMY, 4TO AaXe IpH €€ HEKOTOPOM CTPAMJICHMH HA VUACTKE
BHYTPEHHHX 3aKpPhUTKOB Ganka J—4 uame Bce-TaKM He NMepHeHIMKY/IApHA K OcH diosens-
xa. Koncrpykrusro 6anka 3—4 Moxer GHTh M HE CBA3AHA HEMOCPEACTBEHHO B TOUKE 4
C 3aJHHM JIOHXKEPOHOM KeccoHa [—2 (Takas CBS3h MOXKET OCYIECTBASTHCA, HATIpHMED,
yepes npoduan passema OUK u menrporniasa).

Ha puc. 3.13, @ nokasan KOpHEBOH OTCEX Kphwia ¢ Hume#d maccn 2—/—4—3, obpaso-
BAHHOM 3aIHUM JIOHXEPOHOM KeccoHa /—2 u 3anueit Gankoh 3—4. Kak BuaHo, B atoMm
KPhIJIE HET HEIMOCPEACTBEHHOM XKECTKOMH CRA3HM CHIOBRIX 31eMeHToB /—2 n —4. Ognako
Ha puc. 3.13, 6 nosca 6axky 3—¢ HaKNanKaMy CBA3aHH C MOSCAMH 3aJHENO JOHXEPOHA
keccona /—2. Bee aro ofecneunsaer Gonee BHICOKYIO KECTKOCTh HE TONBKO KOPHEBOMH
YACTH KPHLIA, HWIIM M Y3/I0B KPEIUIeHHs CTOMKH INaccH, HO ¥ KPHJIA B LEN0M.

Ha puc. 3.13, @ nokasana KCC keccornoro kpsina camosiera "Xayk” ¢ nepexomom
OCEA MPOROIBHBIX SMEMEHTOB CHAOBOTO Hafopa B IUIOCKOCTH CHMMETDHM CAMONIETa M
nepenHel BHEMHEN 110 OTHOMIEHMIO K KECCOHY 6ankoh /—6 115l KOMIIOHOBKH OCHOBHEIX
onop camoneTa, OcobeHHOCTHIO ITOM CXEMBI SBASIOTCH CBS3AHHBIE MEXay coboit mpomo-
abHast Ganka (0—0', nonepeunas Ganka 6—6 w nepeanue Gaaxm J—6, obpasyiomue
BOEPET MEPEIHEH YACTH KECCOHOB KPHUIA XKECTKWE OTCEKM IS KPErUIeHMs W DasMemme-
HuA B yOpaHHOM MOMOXEHHH CTOEK IIACCH C Kosecam#, B Touke 6 maxomsrest Ba nepen-
HHX IAPHHPHBIX Y314 KPeTieHus 0asok [—6 K CHIOBBIM MIAHTOYTaM (DIosensKa s
MepenaYn Ha HUX TONEPEYHBIX CHJI B OCHOBHOM OT croek maccu. Kpemmenwe keccona
Kphiia K CH/IOBEIM [UNTAHTOYTaM (PIO3E/IfAKa OCYMIECTBISETCH C IMOMOIIBIO BCETO YETHIPEX
6OTOB.

Ha puc. 3.13 noxasans KOMIOHOBKH CTOEK OCHOBHBIX ONOpP CAMOJIETA C TOIKOCAME
H OHIMHAPAMA yOOPKH, MEXAHNIAUMS M [THJIOHB MOABECKM TOHIOM C ABHTATE/ISMH,

3.2.6. Kpbibs ¢ TEpeioMoM Oceil TpofosibHOro Halopa B MI0CKOCTH CHMMETPHH
caMozieta (eM. puc. 3.1, &) moryr uMeTh (DIOSEISXKHBIE YACTH, BRIMOTHEHHLIC MO JIOHXe-
POHHOH MM KeccOHHOH cxeme. B ofomx atmx ciyuasx Jo/kHA OHTH YCHIEHHAS LEH-
TpankHas Hepsopa 0—0'.
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Phc, 3.13. KOHCTPYKIHS KECCOMHBIX CTPEJIORMITHBIX KPRUIGER C BHEWHCH (aaKol, JeKAEH B II0CKOCTH KphUE
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Puc. 3.14. Cxema HArPYIKEHHE KECCOHHONO CTPENOBMIL-
HOMO KPbUIA € NEPENOMOM TIPOACBIOND CHITOROND Halbo-
P4 B IIOCKOCTH CHMMETPHM CRAMONETA

B cayuae JIOHAKEPOHHOH CXEMbl (pHC.
3.14, @) nosca nepsops 0—()’ sarpyssarcs

OCEBBIMA CHJIAMH Sy, Sn’ oT narubamonmx
MOMEHTOB TI0 TICPCOHEMY H 3ATHEMY JOHMKE-
poram. Ilon meHCTRHEM STHX CHJ, YPABHO-
BEIHBACMBIX PCAKIHAME JIOHXKEPOHOB Ry
(cm, puc. 3.14, &), mepsiopa 0—0’ Gyner
paborars Ha warub u casur. Peaknum Jon-
HCPOHOR R . M3TAGOM W CABHIOM JIOHXKE-
POHOB B (DIO3CTEKHOM HACTH KPHUIA MEepeta-
OTCS HA yaiael | M 2 KpemIeHHa Kphula K
YCHUIGHHBIM LIIAHIOyTaM (hrose/sxa, norpy-
Kad Ha 9TOM YMACTEe TCpegHHA JOHAEPOH
H paarpyas 3agHHN.

B cnyvac KeccoHHOI cxembl (hrosemsx-
HOft uacTu Kpeuia (cM. puc. 3.14, @) mosica
HEPBIOPEI 0—()' HATPYXAIOTCA PACTIPEALICH- 8
HBIMH KACATE/IbHBIMH YCHAMSAMHA ¢, OT HOPMAJLHEIX YCHAMI B navenax ad. Ycuans g,
VPABHOBCIIHBAKTCA HA ODMIMBKE H CTCHKAX KCCCOHA B (DIO3C/IMKHON UACTH MOTOKOM
0= o5 = Gy = 0,25g, [17] (pasenctso ¢ = 0,257, nomyuaercs us PaBeHCTBA MOMEHTOB
B ceucHusx 0—0' m [—=2: My, =2M) 5 My o= g BH; M| 5 = qoBH + g HB =
= 2g4BH, otkyna q, = 4q.¢ u g = 0,25g,). Casurom oOUMBKM H CTEHOK MOTOK ¢ Nepe-
naercs Ha GOPTOBLIE HEPBIOPb /—2 W OTTYAA HA YCWICHHBIE MITIAHMOYTHL (VATBL KpErLie-
wna | u 2) v GoxosMHBI (POZETIKA.

§ 3.3, CTPEJIOBHHBIE KPBLIbA BE3 IIEPEJIOMA
OCEM NPOJOJIbHLIX CUJIOBBIX 3JIEMEHTOB —
C BHYTPEHHEH NMOJIKOCHOM GAJIKOHA

3.3.1. OaHONOHKEPOHHOR CTPEAOBHIHOE KPBLUIO ¢ BHYTPEHHEH N0/IKOCHO!
Oankoi. KCC crpenoBsIHOrO KpLLIa © BHYTPeHHEH noakocHoi Gamkoii (cm. puc. 3.2, @)
COCTOHT M3 JIOHXEPOHA /—5, MMEIOWEro JBE ONopsl B Toukax / u 4, nonkocHoi Gamxn
2—4{, MOMEHTHO CBS3aHHON C CHJIOBBIM WINAHTOVTOM (DI03EASKa, 3aTHCH CTCHKA 2—0,
KOPHCBOH HepBHOpsl J—7 (Ccam B HMAKHEH DAHEIM KPBda cOeaaH Buiped [—2—4 noa
maccH) i 2—7 B Kpelie , rne HeT Buipesa. KopHesas Hepsiopa 2—7 B oToM cayuae
OMUPAETCS HA 3ATHION CTEHKY 2—06 B TOYKe 2 M MPOXOAUT NAPAIENbHO HEpBIOpe J—4.
Bropoit onopo#t 210l HEPBIOPE ABASETCA CTCHKA JOHXKEPOHA B Touke 7. B cunosyo
CXEMY KPhIIa BXOAAT OOMIMBKA, DOJKPEMACHHAS CTPHHIEPAMH, ¥ HAGOP HOPMANBHKIX W
YCHIEHHBIX HEPBIOP,
Ioakochas Ganka MOXET NPHHAANEKRATH KPblly WM (pexe) — dioseasxy. B
NocAeTHEM Cyuae OHA He MMECT pasbeMa Y GOPTa W He cBasana ¢ obwmMBKOi KpHLTA,
Pabora kpwaa Ha uw3rub nokasama smopei M ma puc. 3.2, a.
Hanbompmmit narnbarommii MOMEHT M N0 JIOHXEPOHY B TOUKE 4, TIE OH ONMMPaeTCs HA

*
Ha puc. 3.2, @ vepewopa 2—7 TAKOPO KPbiAd NOKAIAHD TYHKTHPOM,
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Puc. 3.15. KOHCTPYKIHS CTBIKOBOIO YA/1A JIOHKEPOKL,
TOZKOCHOH BaNkyU ¥ KOPHEBOH HEPBIOPHI

noakocayo Ganky. 3aece goskHBL GBITH 0
HAMDO/IBIINE CEYEHMH MOSCOB JOHXKEpPoHA, B
Touke /| MomeHT M| = 0, u noaromy 3aeck
— mwapHupHBH yaea. He ayxsa B atoM cay-
4Ae W YCHUNCHHAS GopToBas HepBlopa [— 2,
T4k Kak M, , = Msin g = 0. Ilomkochas
KOHCOTbHAS Oanka 2—4 Harpyxaerca Gonb-
MM M3rHGAOIIM MOMEHTOM OT Cuthi R, 8
MECTE 3AMCMICHKS B TOUKE 2 HA CHJIOBOM
MINAHTOYTE AR (DIO3C/ISKHON yacTH Bank
4—2—2—4. TloaroMy yses 2 — MOMCHTHBIH,
Tak kak noaxocras Ganka neprneHIuKyIap-
Ha ocH (hI03ensxa, TO NPH CHMMETPHUHOM HATPYXeHHH usrubaiommue MoMeHTH M, o1
ofenx NoI0BHH KPhUTA CAMOYPAaBHOBCIINBAIOTCH HA CANIOBOM deMenTe drosenaxa 2—2,
Takum 06pasom, BHpPe3 B HAXKHEW naveaw Kpbna /—2—4 1on 1WaccH HAKAK He BAHGET
Ha pabory kpsiia Ha warub. B ciyuae, korna nogkocHas Ganka 2—4 He NepHeHIMKYIAp-
Ha ocH (hHO3eNAKA, HYKEH CHIOBOH 2/MeMeHT B GOPTOBOM CEYEHMHM KPhLIA, KOTOPLIH MOD
OBl BOCHPHHATH COCTAB/SIIOUIYIO MErMGAIOWEr0 MOMEHTA M, (M,sin B, rae p — yroa
MEXKIY MONKOCHOH Gankoil M NepneHanKyIapoM K ocd caMmMerphn chiosenaxa) . Takum
aneMenToM MOKeET OhiTh YCHIEHHAA 4acTh GOPTOBON HEPBIOPHI, HE MEPEKPHBAIOLAL
BHIPE3 NOJ IACCH M TEM CAMEIM HE MpengTcTaylomas ero ybopke.

PaGora KpmJAa HAa KpPpyueHMHE ONPEACHIETCS HATHUMEM WIH
OTCYTCTBHEM BEIpesa [—2—4 B HUKHEH NAHEMH KPbUIA, HAPYIIAIOMIETD 3AMKHYTOCTh
kouTypa. Kopuesas nepsopa j—4 MOXET ONMMpaThCs WMAPHHPHO B TOukax J M 4 Ha
CTeHKY 2—6 ¥ noakocHywo 6aaky 2—4 (cm. puc. 3.2, @) wim Moxer ObTh MOMEHTHO
CBfI3aHA (3aIMEMJICHA) HA TOAKOCHON Ganke W JOHXepoHe B Touke 4 (puc. 3.15).

Ecnu Het pepe3a /—2—4 @ KOPHEROH HEPBIOPOH SBISETCA HEPBIOPA 2—7, ONMHPAOLA-
4CA [IAPHUPHO HA JIOHXKCPOH B TOUKE 7 M HA MOOKOCHYH 0ANKY B TOuKe 2, TO KpYTSulHil
MOMEHT M, B BHIC NOTOKA KACATEAbHBIX CHJI ¢, 110 KOHTYDY HepBiops 2—7 npeolpasy-
ercs B mapy cua R, B toukax 2 u 7. Cuna R, B Touke 2 nmepefaercsl Ha ysea 2, a CHId
R, B TOUKE 7 MEPENAETCA JOHKEPOHOM HA €r0 onops B Toukax / m 4. Tlpu Haxmuun
BEHIpE3d /—2—4 B cAy4de NIAPHEPHOTO ONWPAHMS KOPHEBOW HEPBIOPH B Toukax J u 4
napa cun R, B X0TOpyI0 TpanchopMupyercs M, Nepenaercs Ha CTEHKY M HA NOAKOC-
iyt Ganky, JonONHHTENbHO warmbas mocaenuiown. Crenka 2—3 Sarpy>aercs MOMEHTOM
My = R, l3 5, KOTOPHH MAPHUPHHIM Y30M €€ KPEIUICHHS K TONKOCHOH Gasike BOCIPH-
HATBCS HE MOXET. JTOT MOMEHT 3arpy’kaerT HNPMMEIKAIONIAN K KOPHEBOH HEPBIOPE OTCEK
KOHCO/IH 3—3 —4—4* (cM. puc. 3.2, ) NONOTHUTENBHBHIM CABHIOM, YTO 3ACTABMAET MO~
KperisTh B 9T0M MecTe o0mmeKy. M, HAKOHEN, NpH KOHCOJLHOM SALICMICHMH KOPHEROH
HEpBIOpHI B Touke 4 (cm. puc. 3.15) (Haknankamu 5 CBA3aHBI MOUCA HEPBIOpH J—4,
MOAKOCHOM BaKn 2-—4 1 JIOHKEPOHA) OHA TpaHChOpMUpYeT M, B napy ropusONTANBHBIX
cun R, = M, /H ¢ nievoM H, paBHBIM PACCTOSIHMIO MEXAY Hakaazkamu 5. B touke 4 or
OTOH mapsl CHA moaKocHas Oanka (nm.6) u AoHXepon (1) GymyT HATPYXKEHB COCPEAOTO-
UCHHBIMA MOMeHTamMu M, o= R, oH w M, = R H. Moment M B Buge napu cua Gyaer
BOCIIDHHST B y3ne / W B TOuke 4, 10rpyxas narubaOmmmM MOMEHTOM MOAKOCHYIO Gajky.
Bo MHOrMX KOHCTpYKUHSX B CAyyae Buipesa [—2—4 mon CTOMKY ImACCH KOPHEBas
HEPBIOpa J=—4 4ACTO KPEMHUTCH MOMEHTHO B TOUKE 4 M LIAPHAPHO — B TOuke J, B
PE3YABTATE YETO TMOBBIIACTCH KECTEOCTH KPbIAA HA KpyueHwue u uarul, HO cHCTEMA
CTAHOBHMTCH CTATHYECKH HEONMPENETUMOM,

126




Puc. 3.16. Konctpykius CTPenoBHgHOTO KPhiia ¢ BHYTPeHHed nogkocHol Gankoi

Omnucannas swime KCC npuMeHseTcs TOrAAa, KOMIa TO YCJAOBMSM KOMIOHOBKH
NPHUXOJMTCA Pa3pesaTh GOPTOBYIO HCPBIOPY, HATPWMED, TIPA HeOOXOMAMOCTH PA3MEILECHAs
CTOMKN OCHOBHOJN OTOPHI B KPBUIC M YOOPKU €€ B HUIIY, 3aXBaTHBAIONLYIO W (DIO3ENAXK.

KOHCTpYKIHH CTPEIOBMAHKX KPBUIHEB ¢ BHYTPEHHEH NOAKOCHOH GATKOl mosmyuaorcs
Gonee MErkUMH, TAK KaK B KPhile HET MOMHOA DOpTOBOH HepBIOPH [—2 M JIOHXEpoH Ha
yuactke 4—/ paarpyxkaerca or uarufa, uTo NOIBONAET YMEHBIIMTh IUIOMALN CEYEHMIT
ero noscos. [Tosromy sosmoxno npumexenue rakoid KCC u ans Kpeimbes, rae HeT
HEOBXOAMMOCTH ASTaTh BHIPE3 MOM WACCH.

Ha puc. 3.16 mokasana KOHCTPYKOMS CTPE/IOBHAHONO KPhLid C BHYTPEHHEHN MOIKOCHOH
Gankoi. Ero ocoBeHHOCTBIO SBASIETCH W3TOM J0HXepona 3 B Touke 5. D10 mossomsieT
PacnonoxuTh BOMBIIYIO HACThH JIOHKEPOHA B 30HE ¢ GoabmIeH CTPOMTENbHON BHICOTOMN
(BHIUTPATH TIPA 3TOM B MAcCe JIDHXEPOHA) W VAOBNETROPHTH KOMIOOHOBOUHKIE TpeboBaHAs
0 MECTE PACTIOVIOKEHMS Yana Kpervienns croiku maccH. Koucrpykrusno, urolm obecrie-
YWATH MEPeAady CAJ OT INACCH HA CHIOBBIC SJCMCHTHI KPBUIA, ITOT Y3E€J JYUIIE pacnosia-
raTh MEXIY JOHXKECPOHOM M TIoAKocHOH Gankoi. OnHaxo, kak u npu JT0G0M HaioMe ocel
TPOAOABHEIX CHIOBBIX /EMEHTOB, M3JI0M JOHXKEDOHA B TOUKE 5 Tpebyer Momenmnuo
COAZAHNBIX € HUM IAEMENMOS, KOTOPHIE MOrTH OBl BOCIPHHATE MPHXOAAMIYIOCH HA WX
ROMIO YacTh MAIrMOAOmEro MOMEenTa. TakMMH SIEMEHTAMHA B JAHHOH KOHCTPYKLHA
SBAIOTCH TofKocHas Banka 5—6(M; ) n yuactox nomkepona I—5 (M ). Moment
M) 5 ¥310M 2 BOCHDHHATECS HE MOXET (y3ea 2 — WAPHHPHBI), nooToMy M, s Tpamc-
copmupyercss B mapy cui Ry ¢ B Touxkax / u 5. Cana Ry ; B touxe 2 Gyaer socnpunsra
HEMOCPEACTBEHHO Y3I0M 2, 4 B TOUKe 5 — moakocHoil Gankoi, morpyxad ee nonepedsoi
crnoi ¥ u3rHbaWUM MOMEHTOM (CaBMroM 1 warnboM). Yanmr KperteHds Croiku maccn
HA JIOHXEPOHE M NOJKOCHON Ganke pacnonaraior BGAM3N TOUKH HX COCAMHEHHUS MEXAY
cofoif. Huma nox macen ceepxy orpannueHa oSmNBKON, MOAKPEIUIEHHON HepBrOpaMn
4 ¢ (purypHBIMM BHIPE3AMH TMOJ CTOHKY LIACCH, & CHH3Y 3AKPHIBAETCS CTBOPKAMH,

3.3.2. KeccOHHBbIE CTPEJIOBMIHEIE KPbUIbS ¢ BHYTPEHHEH NoarocHol Gankoit (mo
TAMY PAaccMOTPEHHOTO B moapasm. 3.3.1), B koropeix mogkocHas Ganka w3 Touku J
nepecekana s Bech KECCOH A0 MEPeNHEeTo MOHXEPOHA, HEe MOMYYAIH pacTipocTpaHeHus
i TOTOMY 371€Ch HE PACCMATPHBAIOTCS.

3.3.3. CrpejioBHaHOE MHOTONOHKEPOHHOE Kpwiio cMewanHoii KCC. Ha
puc. 3.10, 6 nokasaHa KOHCTPYKUMS CTPEIOBHIHOM TPEXAOHXEPOHHONO KPHUTA camoneTa
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Mul™-29 ¢ MOIHEMK TOAKOCAMHA 7, KOTOPEIE MEPENaloT OCHOBHYIO YACTh H3rnbaromero
momeHTa M ot noHxeponos /0 Ha ycunenswe mmadroytsl 9. Ocrasssas uacre M or
JIOHMKEPOHOB BOCTPHHUMACTCH YCHJIEHHOW HEpBIOpOit 5, MoSTOMY OHA WTPAeT B ITOM
KphIJIC TAKYI XK€ poJb, HATPyXaercd M paboracr, Kak W Goprosas Hepeiopa /—2 Bo
MHOTOJIOHKePOHHOM CTPeJIOBHAHOM Kphuie (cM. puc. 3.1, a u 3.10, a). K atoif nepsiope
4Epes THe3Aa 6 KPEMUTCS MIJIOH MOABECKH BOOPYXeHud. Bec nogBecku B 9T0OM ceueHun
kpbita Hanbompmmit, OnucanHAS BHINE KOHCTPYKIIMS NMO3BONSIET MEPENATh €r0 KpaTdadii-
WEM TYTEM NOZKOCAMM 7 HA rpeGeHvaThIe MOMEHTHBIE Y3/bl § KPEIUICHAS! KphUia K
hrosensxy.

MNonepeunas cuna Q m KpyTamui MOMEHT M, 1O HEPBIODH J OT KOHCOJIM Kpsia
BOCIPHHHMAIOTCS M TEPEJAIOTCH TAK XE, KAK 9T0 PACCMATPHBA/IOCH YK€ BHIE (CABATOM
CTEHOK JIOHXKEPOHOB — (J, CABMTOM OOIOHBKYM B KOHTYDE MEXIY BEDXHEH M HUKHEH
MAHEJISMH KPBUIA U CTEHKAMM TEPEIHEN0 M 3aiHEro JIOHXeponos — M,). Or ceuenns mo
Hepeiope 5 caa Q OT NOHKEPOHOB KpaTYalImHM HyTeM TIO IMOJKOCAM 7 CABHTOM CTEHOK
NoAKOCA M JOTIONHHUTENbHEM H3ruboM NOAKOCOB NMepesaercd Ha yaanl 8 KpenneHus
MOTKOCOB K YCHJICHHBIM maHroytaM. Kpyrammit Moment M, ma Hepsiope S Tpanchop-
MHApYETCS B TApy CHA B y3NaxX ee KPErICHHS K MEPeHEMY M 3aJHEMY JIOHXKEpOHAM H
nepegaercs KpaWHMMH mogkocaMH 7 HA yaam 8. CnenuaibHOE MPOCTPAHCTBEHHOE
OQUEPTAHWE KPhUIA TO3BOJMIO TMOJIYYHTh HA CAMOJETC JOTONHHTEILHOE Y/IyulleHHE
ADPOIMHAMHYECKAX M JHHAMHYECKHX XapaKTEPUCTHK. DTH BONPOCH PACCMATPHBAKTCH
B KYPCax aspoJMHAMMKH ¥ JHHAMHKH 110JIeTa.

§ 3.4. KPBLUJIO OBPATHOH CTPEJIOBUIHOCTH

Kprea obparhoil crpenosagnocr (KOC) moryr mmers taxue xe KCC, kak
¥ KPBUThs TipsiMoit cTpestosugroct (KIIC), m Tak Xe, KAK OHM, OTIMHAIOTCS MO KOH-
CTPyXuuu ¥ paboTe OT OpPSMBIX KPBLTBEB, HO TOJBKO B KODHEBOW wacTH, B cunoshx
cxemax KOC, kpoMe OTHOJOHXKEPOHHOTO KpPELUIA, B OTJAHYHE OT cHaoBmX cxem KIIC
Bonee HATpYXKEHHBIMH B KODHEBOH uacTH GyayT nepennuit 10HXEPOH M naHe kb BOIHSH
nero. Ouu GyayT JOTPYXKATBCS 34 CUET PAsTPysKM 3ajHero, Gojee AIMHHOTO (MeHee
HKECTKOND) JoHXKepoHa H naHemy. OrauuaTthes OyayT Takke YIibl CTPEOBHIHOCTH ¥ 110
nepearelt w sagnedl kpomkasm: 8 KOC pemuunsa ) no nepegHeH KPOMKE MCHBIE, 4 1Q
sagueit — Gonbme, uem y KIIC. Jlna KOC Her HeoOXOOMMOCTH B PeOMETPHUECKOM
KPYTKE HA YMEHBIIEHHE YIVIOB ATAKH KOHLEBHWX npodgmnei kpenma (kak y KIIC), a
nonoxuTeababe yrae kpyrkn kounos KOC no abcomoTHolt BenuuuHe MEHBINE, YyeM ¥
KIIC, uto ofecneunsaer um MeHbee conporusnenue B moxere, [locnemsee obbscaserca
Tem, yro gua KOC sona, rie HauMHAETCS CPHB TMOTOKA, CMEMAETCS € KOHOOB KPHUA K
xopHio. [Ips 9TOM NONEpeuHas H MYTEBAas YCTOWYHBOCTh COXPAHSETCH A0 GOIBIIKX YI/IOR
ATAKYW, 4 OMACHOCTH CBATMBAHWS HA KPHUIO yMeHbmacTcs. KOHIEBO# cphiB oTonBHraetcs
10 yrra ataxd, GOJIBOIEN0 COOTBETCTBYIOMIENO Cyupmyy. IIpuMenemme KOC moxer obecne-
UHTh YCTOHUYHBOCTE M 3thdeKTHBHOE nor:epeuuue YIIPABJCHAE 10 YIVIOB ATAKH MOPSIKA
80° [31]. MoaroMy CKOPOCTHEIE CAMOJETEL € KPHUIOM O6paTHON CTPEIOBHIHOCTH MOTYT
nMersb 60see BRICOKHE, UEM CAMOJETE ¢ KPhUIOM MPSMOM CTPEIOBHAHOCTH, MAHCBDPEHHLE
XAPAKTEPHCTHKH HA Oonpmmx yraax arakd u Gojee BuICOKuMit yposeHb GeaonacHocTu
MOJIETOB.

Manas cKOpoCTh 3aX04a HA MOCAAKY MOXer Owrth aocTurayrta 0es mpUMeHeHus
CJIOXHBIX CPpeAcTs Mexanusannd. [Tocagousas cKOpPOCTh MOXET OniTh yMEHbIEHA HA
20...25 %. D1o aenaer nepcrnextusHmM npumenenne KOC ma camonerax Koporkoro |
sasera u nocagkn (KBID),

Tpumenerne na camonerax KOC moxer aars 6émbmyio ceoboay npra paapaborke

xommouosku camonera. Lenrponnas KOC maxogmrces mozazm [IM camonera u He |
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Puc. 3.17. CpapHuTensHad OUEHKA

10 3ATPATAM MaCCEI ¥ 110 KPUTHUEC-

KOl CKOPOCTHM AMBETEHUMY KBUILEH "
npsMoH 1 08pATHOH CTPENORMITHOCTH i f

Puc. 3.18. KCC xpunsen ofpaTHoik
CTPENOBKIHOCTH =

MemaeT paamemenum B q:uu:-leruuxe NACCAKHUPCKOr0 CAMOHA (sa NACCAXMPCKHX caMosie-
Tax) wam oTceka Ans cOpackHBaeMeix rpysoB (Ha caMonerax BOCHHOIO HasHauehwms), Ha
camoaerax ¢ KOC nerue yposnersoputs TpeboBanne cofmogcHns npasiaa miomane,
ur0 MOXer ODEeCneudTh CHHXECHHME BOJHOBOTO CONPOTHEACHHS HA OKOJO3BYKOBHIX
CKOPOCTSIX TIOJIETA M MEHBINEE 3HAYEHWE moTPeBHOM Tard Aad TAKOMo nosera. 3to Moro
Bu NO3BONMTH OTKA3ATHCH OT (DOpCaKHBIX pexXmmop paloTel asurarens. Boamoxmo
camkenne conpotusaerus KOC no cpasaenuio ¢ KITC ¥ noBICHHE a9pOAHHAMUYECKO-
IO KAYEecTBd, TAX KAK MEHBIIC MOTEPH, CBS3AHHEIC C KPYTKOH kpbuta. OnHAaKo manse
KPHTHYECKHE CKOPOCTH A3p0YNPYIof TUBEPICHURH ¥,y o (DHC. 3.17, @ KOC cacpxu-
BAJA passuThe paboT mo TAKMM KpeUTbaM, TpefyeMHe JONOTHATE/IEHBIE 3aTPATEL MACCH
IS YCTPAHEHAS ONACHOCTH AMBCPIEeHIMH (YBEIMUCHHC TPOYHOCTH, @ TIABHOE, XKECTKOC-
TH METAIMUECKOrO KPhLia) TAK BEJIMKH, YTO CBOJWIH HAa HET Bee mpemmymectsa KOC
(em. puc. 3.17, 6, me NOKA3aH POCT MACCH KPELIA My, IUISL KOC no ymy crpenosugnoc-
t# ). Kak smaEo ma puc. 3.17, @, smauenme V, ik KOC 3mauntenbHO menbie
snavenns ¥, .. KIIC. 3o oﬁhnmsmﬂ TEM, 9TO [IPH “ismbe KOC 3aKpYUMBAETCH HA
yBenMuenue yria arakm (em. puc. 2.10, 6), coocoberByomee MOMBAEHWIO HAOTOIHATE -
HOM MOABEMHOMN CHABl HA KOHLAX KPHUIA, YBEMHUMBAIOWEH ero narud u eme Goasme
YBeMUABAOMCH YTOI ATAKH, H T.0. BIUIOTH N0 PA3PYINCHHS KPELUIA TPH CKOPOCTH nojeTta
L Hpenmaymr Pa3BHTHIO 3TOTO ABJCHNS, HAZBBAEMOrO AMBCPTCHIMEMH, HA
cxopncmx nonera ¥ < Vo .., YIPYIAC CHJIH KOHCTPYKOHMH KPEUIA. B KPBUIBAX npsmoi
CTPEJIOBHIHOCTH TPH HSTHHE 3aKPYUHBAHAE KPHUTA TID TK V! ) YIVIa aTaKn
(cm. puc. 2.10, g), uTO CIEPKHMBAET M OTONBHTACT HA GOMBIIHE CKOPOCTH MOMCTA HACTYI-
JICHAE AMBEPrEeHIHA.

Ipumenenne KM ¢ onpenenennoit opuenTanmeii sosokon (moa yraom 0 = 90...180)
B kKoHCTpykupn ofmuekn KOC (cm. puc. 3.17, a) BH3nIBacT 3aKpYUHBAHHC KPELIA TIPH
ero marnbe B MOJETC HA YMCHBIICHHE YIVIOB ATAKH, YTO NPHBOAHT K YMCHBIIEHHIO
HArpyso0K (MOABEMHO#H CHIBL), 06YCI0BAEHHBX a3poynpyoit aedopManueii Kpsua, U K
peakomy yseamueHuo V... K tomy ke, KM nmeror Gonee BHCOKHE ynenbuuie
XAPAKTEPUCTHKM MPOYHOCTH M KECTKOCTH, MOITOMY 3aTPAThl MACCH HA KPLUIO na KM

5 3ax. 1148
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ans KOC 3HAYMTENbHO MEHbIUE, YeM AIS KPBUIA M3 AJNEOMHHHEBLIX CIUIABOB (CM. pHMC.
3.17, 6, n nourn He sasdcar or yraa crpesosugrocta KOC. Bee 210 pokaaesaer
BO3MOXHOCTS cosnanns koucTpykumit KOC us KM, criocobusix cOnpoTHBASTLCS AMBEP-
PCHIIAH.

Ha puc. 3.18 npusecncas Boamoxubic KCC KOC w camoner ¢ KOC [31]. Ha
puc. 3.18, @ mokasano asyxnorxeponsoe KOC, norxepons:, o0MABKA M KOHUECBAN
HEPBIOPa KOTOPOrO BEIOJHCHE M3 YINMCIUIACTHKA ¢ ONpPEcACHHON OopneHTAaLMel
BOJIOKOH, O KOTOpO# rosopunock seimie. Ha pumc. 3.18, 6 nokasaHo AByxXIOHKEPOH-
noe KOC c nongkochoit 6ankoii. JIOEXCpOHE!, OBIMBKA, HOCOK H XBOCTOBAS YaCTh
ITOrO KPhUIA BBIMOJIHCHE H3 CTCKJIOITACTHKA ¢ ONPEACACHHON OPHEHTAUMCH BOJOKOH,
Ha pmc. 3.18, @ naEa KOHCTPYKTHBHO-KOMMOHOBOUHAS cxema camoaera X-29 [31] c
KOC w nepeasAM ropH3OHTANBHEIM onepenueM. Kphiio — KECCOHHOE ¢ METALUTHYECKMMA
JIOHKCPOHAME M OSWIMBKONM M3 yraemwracTnka, Yucno caocs B obmmeke npumepno 150
€O CTICIMATLHON OPHEHTALME!H YIIEPOIHEIX BOJOKOH, PAa3BOPAUMBAIONIMX CEUEHMS KPhiTd
OpH M3rkbe Ha YMCHBIICHHE YIVIOB aTAKH, cnocoGCTBYIOMEE MOBKIICHIIO L

Kpmao K-o6passmo#h cdopmMm B nanaxe Taxaa topma
onpencaseTes TeM, 4To KpuTuueckod 3omHoM KOC sBaserca KOpHEBas 4acTh, H
OPUIAHME € NPaMOH CTPEIOBMAHOCTH JIOVIKHO NPEnsSTCTBOBATE NEPETEKAHMIO MOrPaHHY-

!
HOrO 7109 OT CPEAHEH YACTH KPhiia K KOPHIO 33 CHET cocrasisioumei ckopocrn V, (oM.
puc. 3.18, 2). Konuenug KOC nonyyaer peaashHOE BOMIOMEHAES,

§ 3.5. MIOBOPOTHBIE KPBIIbS

K noBOpoTHEIM OTHOCATCS KPHUIBS, KOTOphIC mesmkoM min ux OUK moryr
NOBOPAUHBATECS JAGO OTHOCHTCIRHO BEPTHKAIGHOM OCH — KPBUTbS M3MCHACMON B MOJIETE
CTPCAOBHAHOCTH, A0 OTHOCHTCIBHO TONEPEYHOM OCH — KPBUTH C M3MCHSEMEIM B
HOJICTE YIVIOM YCTAHOBKH, 4 TAKAKE KPHUIBA C TIOBOPOTOM KOHIEBHIX UACTEH OTHOCHTETE-
HO [pOROILHOM ocH, B TAKMX KpPBUTBSX IUTOMANE MOBOPAYMBACMON YACTH COCTABJISCT IS
KDPEUTLCB U3MCHACMOIT cTpeaosraHocTy o1 40 mo 70 %, mromanu Kpeuia, and  KPBUIBEE
C M3MEHSEMHIM B mosere yrnom ycrasnoskd — 30...80 % (somors no 100 %), a aaa
ckaanpBarommxcs kpeubes — 30,..50 % u Gonee.

3.5.1. Kpbiabsi H3MEHSIEMOH CTPEJIOBMIHOCTH COCTOAT M3 HEMOABHMKHON KOPHEBOH
yacTu — uentporana (puc. 3.19, @), nooporHo# uacta kpeia (puc. 3.19, 6), ysna
nosopora (puc. 3.19, 6) m cucTeMbl ynpasseaus nosopotom kxphita. Ha pmc. 3.19, ¢
MOKA3aHA CXEMA CHJI, JeHCTBYHIUX HA NMPOYHIMHY, a Ha puc. 3.19, @ npuecacHA OUCHEA
MPEHMYINCCTE KPEUTCE MAMCHSICMOH CTPETOBHIHOCTH.

Ha puc. 3.20, a npercrasneHbl KPRUIO M3MCHSEMOH CTPEJIOBMIHOCTH TSRKENOTO
camonera B-1 (my = 180 1)  ompessro nosoporsas yacth kphia (ITYK) ororo camosne-
Ta (puc. 3.20, 0, a ua puc. 3.21, a — kpeuo camoaera (mg = 30 1) ¥ OTAENLHO ero
uenrpaneuas vacts (puc. 3.21, 6). Hecmorps Ha Takoe fonsmoe pasamuue B Macce,
KCC Kph[JibEB 060]{)( CaMoJIETOB B I'MIABHOM OJWHAKOBHI H B Ol'lpE;ﬁEJleHHcﬁ CTENeHn
THIHYHBL, TaK Kak Takue xe KCC u y Kphuibes, npejcranienHnx Ha puc. 3.19 u 3.22
(mo a0 20 7). Tak, HemogBMAKHAY YACTH KPhUIA ITHX CAMOJETOB — HEHTPOIIAH —
M3IOTOBJICHA CBAPKOH MAHEJICH M3 TATAHOBOIO CILIABA M NpPEaCTan/sier cofol TOrTHBHbIA
Bak-orcex. K aromy Baky-orcexky ¢ ofieHX CTOPOH NPHBAPEHH NPOYIIHHB NOBOPOTHBIX
y3nos (rIaBHOTO IIAPHHPA) ¢ NOAKpenasomuMy ux auadparmamu (cM, puc, 3.19, an
3.20.,.3.22), ITYK camonera B-1 (cm. puc. 3.20, 6) KeccOHHOM ABYXJIOHXCPOHHON
KOHCTPYKIMH ¢ ODmMBXOH W3 MoHOMMTHEX nadenel. Keccown seimiorcs Oakamu-
orcexamu, Tomnuna MOHONMMTHLIX NaBenel pospactaet k kopuwo UK, nepexons saecs
B MougHbie npoyuas. CoeuHenue maHenei ¢ IEATPOTLTAROM OCYIIECTBIICHO UCPes OAuH
TAABHBIA MAPHUD,

130



R &
a
2
o !
=
! ‘
LR
N
u Aa
r RE
a
S
,C),,"’ e Mo
/AN 3
- /
')
3

Puc. 3.19, KoHCTPYXUMS KPBIIA MAMEHAEMO CTPEIOBHTHOCTY W €10 IMIABHOIC wapiupa. CpanHenue KpLumen
C PASHBIMH YITTAMY CTPENOBHIHOCTH

Ha pue. 3.20, ¢ nokazan rnasuslil MAPHHP KPbUIA ITOFO XKe CAMOETA, UMEIOUEno
BTYyAKY 2 u ciheprueckue CTAABHBIC NOAIIMIHHKA 5, 3akpennennsie Gontamm 4 Ha
NpOymMHAX HenTporiana J. BTyaxa riaBHoro mapHupa SampeccoBBIBACTCH B TPOYIIMHBL
UEHTPOMJAHA, @ KOHCOAb / MOXET MOBOPAYMBATECY HA HEH, ONMUPAsch HA MONMIATTHAKH
5. [InanasoH yIiIoB CTPeMOBHAHOCTH Kphina 15...65° [31], BpeMs Ha mOBOpPOT KpELIA OT
13 mo 65" — mopaaka ogHOW MAHYTHL. [10BOPOT KpHUTA OCYIECTRAACTCH MHAPOMCXaHIYEC-
KAM TIPUBOJOM C BMHTOBEIMM MIAPHKOBBIMA mpeoBpasoBaTeiaMy MO TNy npusoga /,
npenctapacanoro wa puc. 3.22. Tlpusoa passusaer ycwnmms (), TAKOH BEJMUHHE, UTO
mMomeHT (.d (M. cxemy Ha puc, 3.25, a) aonxen OwTh Goabme (paBeH) MOMEHTY,
ASUCTBYIOIEMY HA KPWIAO B ILIOCKOCTH ero xopa. Cucrema ynpaBacHus TOBOPOTOM
KpoLLia OGE_‘.'C]'JC‘-[VIBHET Hannumﬂi{cﬁmce MOMOXKEHNAE KPbLIA IJ1 OCHOBHBIX PEXHMOB
noseTa ¥ (PUKCALMO KPbiia B M0GOM NPOMEKYTOYHOM NOJOXKEHHA.

5
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Puc. 3.20. KouctpykTHaHad CXeMa Kpblia M3MEHAEMOH CTpeIomMamocTH caMonera B-1 W ero mmsHON
wAapHHpa

Ha xpuinsax, nokasanusix Ha puc. 3.19, 3.21 u 3.22, MUK umeor KeccoHHYyIO €
neyms nonxeponamun KCC u ssngiorca TommersiMy Gakamma-oTcekamu. B ocrarsroM
koHCTpyKTHBHBIE cxembl TTUK 5THX KpBUTHCE HE OTIHYAIOTCA OT ONHCAHHELX BHIIE. Y
ITHX KPBLIBCB CXONHBIC H TPUHIMIIE NMOCTPoeHHS cucTeM ynpaencHua ITYK. Tak, Ha
KOMTIDHOBOYHOH cxeme camonera (cM. puc. 3.22) Bnepegm LEHTPOIUIAHHOM Kopobka
BHIHBI CHJIOBRIE WHMHAPH  cucremsl mosopora kpsina (CTIK), cosnalomue neobxonu-
MHE A8 TOBOPOTA KphUIA CHIBL OTH CHJIbI, NPWIOKEHHHIE K PhiMATY 2, 3AKPEIUIeH-
nomy Ha [IHK, ofecrieyvBaior NMOBOPOT KOHCOJEH KpPHJIA OTHOCHTENBHO TIVIABHONO
mapaapa (CHD.

Bo BCex pacCMOTDEHHBIX BBHIIIE CXEMAX KPhUILER ¢ M3MEHSEMOM CTPEOBHIHOCTRIO ANH
monopoTa Kphia uenoasayercs ogu NI Onucanne xoucrpykuwn I camonera B-1
6eL10 mpuBeneHo Bume (oM. pmc, 3.20, ¢), Huxe npusogurca eme OfHO AOCTATOYHO
THMOBOE onucaEne KoucTpyxkuun ', nokasamsxoro Ha pmc. 3.19, &,

Ha puc. 3.19, 6: | — npoymmss nenrponnana; 2 — quxcarop; 3 — suar-thukcatop cueMHOr0 guiasig
Ha crsokioM Goare; 4 — pepxHME CheMHEF Quiasen cTKHEOO Bosra; § — NOMUIMIHUKK CKOMBIKEHUs; 6 —
BTYAKA, cessaunas duxcaropom 2 ¢ ITYK; 7 — npoywwmer [19K; & — craxuoi Goar,

OcofenHOoCTh KOHCTPYK-
il | ONHMCAHHBX KPHJABES
OMpeJeNseTcs TeM, YTO NMEpeaaya Harpyaok.
Q, M u M, c ITHK na HeNOABHXHYIO KOP-
HEBYIO €70 YACTh{UEHTPOMIAH) OCYIIECTBS-
€TCH HE HECKOJbLKHMH CHJIOBEIMH 3JEMEH-
Tamp (KK B JIOHXKEPOHHOM KpPHIIC) HIH
BCEM KOHTYPOM CEYCHHS (KAK B KECCOHHOM
MM MOHODJIOUHOM KphLE), 4, FAanukIM of-
pasoM (uma Toneko), odium T Yaen THI
PACTIOIATAIOT HA PACCTOAHEM [, 0T Bopra

Puc. 3.21. Cxema (OHM KPbUIA
CTPEA0BHAHOCTH M M0 KOPHEBOH (HENOABMIKHOK) HacTi
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troscsispka, TPHUEM YEM  MEHBINE [, ., TEM Gomme pons mwiomams [TYK S, mo orxome-
HMI0 K IJIOMANM S BCErO KPHLIA MOBOpaUMBACTCH W TeM Goxpmie adibekt 0T nosopora
kphiaa. OZHAKO NPH 9TOM YBEIHMMBAIOTCA Harpysku Ha yaen Il m soapacracr ememe-
HEe (oKyca WpH MEPEeROAEC KpWJAA M3 OHOrO KpaWHero MOMOXEHHS B ApYroe,
yeroxusierca GanaHcuposka camonera, Ha cospemenmnx camonerax [, = (0,1..0,25)1/2
(puc. 3.23).

B camonerocTpocun cneuuduka nepegaun Harpyaok ot ITYK Ha xopHesywo uacrs
KphiTa npeacrasicia B ocHosrom aeymsa KCC: 1) sce Harpyskn (Q, M m M,) nepeparor-
cf monsko depea T, Taxkne xpuines umeror s TTHK monomribie naneau (8,5 = 12...
15 MM, a 18 TEKENHIX CAMONETOB — M 3HAUMTENIBHO OOABIIC), NEpexoasume n palone
yaTa TOBOPOTA B MOMHbIE npoymmas (eM. puc. 3.19...3.22), ofecneunsaompe nocTaTou-
HEE MPOYHOCTH H KECTKOCTH Y3714 nosopora; 2) marnbarommii moMentT M nepenaercs
yanom 'L, yvcTaHOBAEHHBIM HA OCHOBHOM JIOHXKCPOHE, d Moncpeynas cuaa Q0 g KpyTa-
mmit MoMeRT M, nepeaalotcs He tonpko Tlll, HO ¥ ¢ NOMOMBIC AONOJHHMTETBHOIC
CKOJIB3AMIETO 10 pestbcam [ monmayna 2 (puc. J.24), yCTAHOBICHHOTO HA JOMOMHUTEILHOM
JIOHKEpOHE 3.

B nepsoit cxeme ¢ T'I merpme ofbem ang yana mosopora. Cam ysen mpoct, ofecnie-
UHBAET AOCTATOMHYH JKECTKOCTh. 9 BTOpOM CXeMbl HYXHE GONBIOMC BHYTpEHHHE
obnemMu (pesibChl [, AONMONHUTENBHBIE CHIOBBIE SMEMeHThl 4, onopa 3 ¢ nonaysoM 2 u
T.I{.), HO 3AECh MpOLE W IKOHOMHEE B BECOBOM OTHOIIEHHH BOCOPHATHE CHJIL QB H MK‘

5 i 4-4
1A
9 4
O
4
it
Puc. 3.23. Honokenve m@asuoro wapus-  PAC. 3.24. Kpuiio MaveHseMoi CTPEIORHAROCTH € ION0IHHTE Th-
pa (I'LLD HOM ONOPO#H JU18 BOCTIPHSITHS TIONEPEHOi Ciiibl () | kpyTamero
momeHTE M,
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¥ Puc. 3.25. Cuinl 4 MOMENTBI, JEACTRYIOIME HA TI4B-

HuTH WAPHUD
TOM X
3 LT
F]
g X N may]
o z

g 20 40 60X°

Puc. 3.26. Mamencrue MAKCHMAILHO JIOMYCTIMOR

SKCIIYATALMUHHON Neperpyskn n;m, M0 yTUIy CTPEJio.
BWIHOCTH X KPhLia

Harpyxenue u paGora rmasnoro wapuupa. Hapue
3.25, @, 6 MOKAa3aHO HAUPYKEHWE MIABHONO WApHEpa cHiamp (Q, = Q Q, =0
MoMeRTaMn (M, M, u M) or [THK. Oanako npu noBopoTe KpLiza BETIMHA ¥ HA-
NPAaBJICHHE CHI n ‘MDMEHTOB II‘E“ETB)H(]H}HX Ha BTYIKY mapm:pa ¥ MEpe3 Hee HA ULH-
TPOIAAH, HAMEHAIOTCS TAK, 4To M, = M cos x (cm. puc. 3.25, 6) ¢ yMEHBIICHACM YrIa
CTPENOBMAHOCTH ¥ YBenuumsaercs, a M, = M sin y — ymensmaercs. Tak, npu yMerb-
mennn x ¢ 70...65 no 18...15" pemmmma M ymennmaercs B 3,0...3,6 pasa, a senmuuna
M, sospactaer & 2,1...2,5 pasa. Urobu yMem,umn BECOBBIE JATPATH HA BOCNPUATHE
uamﬁammero MOMEHTA M, HA MATHIX YIJIaX ¥, PANMOHANLHEE BBECTH OTPAHMMEHME 10

neperpyske. 3aBHCHMOCTE nmX = [(x) npuBenena Ha puc, 3.26 [17]. D70 Tem Gonee
HENecoo0pa3HO, YTO CAMOMETAM ¢ KPBLIOM M3MEHSEMON CTPEIOBAIHOCTH NPAKTHYECKH

HE HYXHB GONbIINE 3HAUCHWS NEPErpys3kd ns HA MANBIX YIAaX CTPEJOBHAHOCTH,
MCTIOB3YCMBIX HA BaJICTE M HA MOCAAKE, A TAKXKE MPH N0JeTe HA GOMbLIME ZATBHOCTH.

Ha puc. 3,27 NOKa3aHH SMOPE NOMEPEYHBIX CJ1 H MAMOAIMAX MOMEHTOB, JEHCTEY-
omux Ha Bryaky ['1II. B OCHOBHOM B COOTBETCTEBHH C 3MIOPOHl M3TMOAIOMAX MOMEHTOR
pacnpencieH W MATEPHAT 10 CEUEHHIM BTYJIKH.

Hepenauy cuan O, = Q, o1 npoymwms ITYK sa npoymuHL KOPHEBOI 4acTH KPELIA
MOXKHO MPOCACAHTS, HC]'[OJ[I:Eyﬂ puc. 3.19, a. Or pepxHeit mpoymuaw 7 TTYK uepes
BEPXHMC NMOMWMITHHER J§ cusa Q NEPEAAETCs JABICHHEM HA BCPXHIOW npoymusy /
KOPHEBO#H uacTH KpbLTA. I’l:ﬂ'ﬂﬁaﬁfb BBEPX, T4 MPOYMIMHA yepe3 sepxuuii aawen 4
Goara 8 nepenacT HArpysKy pactskeHuem HomTa 8 Ha ero mKEME duasen. Onmpascs
HA HHXHIOK NPOYMMHY / KODHEBOH YacTH Kpsiia, HWOKHIH (hranen Gonra 8 nepenaer
NPHIIEAITYI0 HA HCIO HATPYSKY HA HWGKHIOK NpoymHHy /, marafas ee spepx. [anee
HAIPY3KA MEpeAcTCs HA YCIICHHEIC HEPBEOPH KOPHEBOM YACTH KPhUIA W YDABHOBEIIABI-
eTcs wa HEX cuaamn R, Trofpl MekmouaTe NONCpeyvHsti Hernb mamenci KOpHCEOHK

vacru kphina, BOaman Il craesr ape He-
3";;";0*7 3?;".”’-7 priops 9 (cMm. puc. 3.19, a).

Marnbaroumii Mmoment M, B Baje naps

ocesux ¢ma S, = adB noaxomur x [IIL

Puc. 3.27. Cxema narpy:xenus TTIT kpeiia maMenaemMon
CTPENOBMAHOCTH
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WsmeHenns B pacnpeneieHHH HOPMAIbHbIX HANPSCKEHUH ¢ B MEXJIOHXEPOHHOH uacTh
KpEIA mokasausl Ha puc. 3.19, 6. B coOOTBETCTBMM CO 3HAUCHHAMH O M3MEHAETCS W
TONmMHA OOMIMBKH B NMAHEANX, NEPEXOAMUIcH B MOIIHBE NpoyIMHE B paiione '
Brynxa 6 [l or cun S, = M, /H (rak Xe, Kak u oT cun §, = M,/H) paGoraer na
nonepeuHsit narud (cm. puc. 3.27).

Pasmepn yana T'Ill suibuparorcs M3 veiaoBus ofecrneueHHd NPOYHOCTH NPOYIIMH M
BTY/IKH, 8 TAKXKE ODECTIEYCHAs HOPMAJIBHOA PabOTh TMOAUIMIHUKOB CKOMBXKCHAS, UTo0s!
obrerunts paboTy NOAUIMNHHMKOB, (PHKCHPYIOT BTYJIKY 6 otHockTensHo ITHK ¢ nomompio
tmkcaropa 2 (cm. puc. 3.19, ) — BTy/IKa BPAIIACTCS B MOAUMITHMKAX BMECTE C MPOYIIA-
Hamu ITUK (ana sroro Mexay Bryakod v dmanuama Gonra 8 gousxus! OHITH 3a30ps —
(ranue Gorta 8 HE NODKHBI 3A0KMMATH BTYJKY M IIPENSTCTBOBATH €€ BPALICHNIO BMECTE
¢ [TUK). Ipu srom Harpysku S, m S, o M, u M, Ba TONUWANEAKK YMCHBIIAKTCS BO
CTOABKO pas, BO CKOJABKO BHICOTA MPOYIIAH HEHTPONUaHa Goabmie BRICOTH MpOyIIHH
IMYK. Ins yMeHBIIGHHS HATPY30K HA TOAUIMITHMKHM YBEJWUMBAIOT AMAMETD BTYJIKH,
NPAMEHSIOT CHCHAATLHBI CMAOYHBIA MATEPHAT, OrPAHMYMBAIOT MEPETPYSKM B Mpouecce
H3MEHEHMS YIia CTpenoBuaHocTH (cM. pue. 3.20). Huxaue nmpoymmesl paGoraior Ha
PACTSIKEHNE, W TMOTOMY OHM MMEKOT GOJbINYIO TOMILMHY, UeM BEPXHWE, KOTOpHe pabora-
K0T HA CKaTHe (CMSATHE THUTBHOM CTOPOHE! MPOYIIMHEI) .

lNpevmMymecTBa ¥ HEJOCTATKH KPHJIbEB HAMEHAEMOH
crpeaosmanocTu, Ha pue. 3.19, @ nokasaHo KayecTBEHHOE WMIMEHEHWE
A9POIMHAMMYECKHX M JIETHHIX XapAKTEPHCTHK CAMOJETa NP MIMEHEHHA yraa y. M3
3TUX rpacMKOB BUIHO, 4TO TP MaMeHenun yraa x or 60 no 30%:

SHAYCHHE Cyprngy YECTHUMBACTCH TIPAMEPHO B BA Pa3a, YTO OYCHb BAXKHO HA B3NCT-
HO-TIOCAZIOYHEIX PEXMMAX;

MaKCHMajkHOE KauectBo K. CTAaHOBHMTCA BEIIE moutH Ha 1/3 B gnanasone
(0,3...0,7) M, uT0 noBHImAET HDKOHOMAYECKHE XAPAKTEPHCTHKN CAMOJIETa — BO3PAcTaeT
HA J0SBYKOBBIX CKOPOCTSX SHAUCHME mapameTpa JaisHocTh moneta KM/c,;

YBENHUMBAETCA HECYLLAd CTIOCOGHOCTL KPHUIA, UTO MOAOKHTENBHO CKASKIBACTCH HE
Toneko Ha BITX camonera, HO ¥ HA €r0 MAHEBPEHHOCTH — MOYTH B 1B PASA YMEHBILAET-
¢4 pagayc Bupaxa R

[oner npy ¥ = ¥y a MOSBOAET YMEHBIINTE GOATAHOUHKIE NEPErPY3KK An, o

Bce 310 mpHBOAMT K TOMY, UTO NMPMMEHEHNE KPHJIA H3MEHAEMON CTPENOBMAHOCTH
paciupsier BO3SMOJKHOCTH CBEPX3BYKOBHIX CAMOJIETOB, NCIAS MX MHOZOPEKUMMBLMU.
TponcxoauT 310, KaK BAAHO M3 rpacukos puc. 3.19, 9, sa cyeT yAyUWICHMS HECYIINX
CBOHCTB KpPHLTA HA MAJIBIX CKOPOCTSX Moiera (mpH ManoM SHAYCHHHM ¥) TPH YMEHBIIE-
HHM E10 CONPOTHRIEHAS HA CBEPX3BYKOBBIX CKOPOCTSIX Mojieta (mpy GObIIMX 3HAUCHHSAX
%). B pesynprare camoner momywaer xopomme BITX, BEICOKYI0 MaHEBpPEHHOCTh W
BHICOKOE AJPOAMHAMMYECKOE KAuecTBO Ha KpeficepckoM pexuMe ana obecneuenns
fonbuieil JaJBHOCTH MOMETA TPA COXPAHEHHM BHICOKOTO 3HAUEHMS MAKCAMAIBLHOMN
CKOPOCTH.

Kakoii ke neHol "nokynaerca” MaMeHAEeMas CTPeJOBHIHOCTE!

1. ¥BenmumBaeTcs OTHOCHTEIBHAS MACCA KOHCTPYKIMH M, Ha 3.6 % B ocHOBHOM
32 CUET MEXAHW3IMA MOBOPOTA Kphuia, ycmmenns kopuesodt [TUK (mpoymwn, orcexos
BO/IM3H NPOYIINAH), YCHICHNS KOPHEBOH YACTH KPbiIa M TIPAJIErAIOMHNX K HEH YUACTKOB
trosensxa (cm. puc. 3.19...3.22).

2, YenoxHAETCHs KOHCTPYKUMS KPhiIa, HYXKHBI JOMOJIHATEIBHAS CHCTEMA YIIPABIEHHA
MOBOPOTOM KPHLTA, MPHBOL.

3. TlosopoT Kphina YCNOXKHSACT KOMMYHMKALMM DA3JMUHEIX CHCTEM Camoiera,
pasMEmAEMBIX B KPHLIE.

4, Jlna mopseckw Tomauexwx Gakor uw rpysos Ha TTYK Tpebyiorcs nosoporauie
nuioHsl Gonee C0KHON KOHCTPYKIAH 1 GONLIIEH MAcCHL.
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5. CHMWXKACTCA KECTKOCTh KOHCTPYKIHMH Kphiia (0COGCHHO MpH MONETC HA MAJbX
3HAYUCHHAX YI/IA X), OTCIOAA OrpaHAYEHMS CAMOJIETA MO MEPErpy3kamM Ha MaJhX 3HAYC-
HHUSX YTJIOB X,

6. CHMXAIOTCH COTMPOTHB/CHHS YCTANOCTH KpbUia, pecypc u GeaonacHocTs nosaera.

Bce otu obcrosTensersa ("3a” m 'npoTus”) yUMTHIBAKOT NP NPHHSTHA PELICHHS O
BrfOpe THOA KPHLIA MCXOAS TIPEXJIE BCETO H3 HASHAUCHMA CAMOJETA M YCJIOBHMM £ro
MCTIOMB30BAHMA,

3.5.2. Kpbiibt ¢ H3MEHSEMBIM B MOJETE YrIOM YCTAHOBKW NPUMEHSIOTCH UL
namenenns yraos atakn [TYK npu HemamenHom monoxenun drosensxa. 310 MOXKET
OHITH MCMOMB3OBAHO A1 HEMOCPEACTBEHHONO YIpPABICHUS TogbemHON cuoi (HYTIC)
KPHTA, KOrAa NpH HEM3MCHHOM TOJMOXKEHHMH (DIO3e1sKa CAMOJIET MOXET M3AMCHATH
BBICOTY TIOJIETA WIH TPH HEM3MEHHOH BBHICOTE TOJIETA M3MEHATh YTOJ HAKJIOHA (hrosemsaka
(MAW ¥ TO W Apyroe oaHOBpeMeHHo). [ToMUMO pacmmMpeHHs MAHEBPEHHBLIX (BOCBHIX)
BO3MOXXHOCTE! CAMONETA B 3TOM C/IY4ae MOXHO YMEHBIIMThH TIOTEPH Ha BanaHCHPOBKY
camoera, IoIHAAb rOPU3OHTANLHOTO ONEPEHHS M BRIATPATH B Macce onepennsd. Ecam
CHCTEMA YTIPABACHHS MOBOPOTOM KPBUILCE OTHOCHTENLHO NOPH3OHTAILHON OCH AOMYCKAET
audbdepeHuMa bHOe yNpaBIeHne uMH, T0 npr srom BMecre ¢ HYTIC BosmoxHO none-
PEuHOC YIpasAEHHUE CAMOJIETOM.

CHIOBHIE CXEMBI KOHCTPYKOMH NOBOpoTHHIX y3g0B n KCC noBOpPOTHHIX KOHCOMEH
KPBLIA AHAJIOTHYHEL COOTBETCTBYIOLHM KOHCTPYKTHBHEIM CXEMAM YpaBageMux cTaln-
AM3aTOPOB (CM, IV 5).

OnHAKO NIMPOKOMY MPHMEHEHMIO TAKHX KPhUIBEB MPEMSTCTBYET MPEKAE BCENO TO, YTO0
HENOCPEACTBEHHONO YIIPABICHASA MOBEMHOM CHITOlH MOXKHO A0BHTHCA APYTHMA DY TAMH,
TPeOYIONHMH MEHBIIHX JOMOTHHTCIBHBIX 3ATPAT MACCH B YCAOXKHEHHS KOHCTPYKIIHH,

Kpsires ¢ nosoporom OUK oTHOCHTEIRHO NONEPEYHOA OCH MOTYT MCIIOJIB30BATHCH B
CAMOJIETAX BEPTHKAIBHOrO Bazneta u nocankn (CBBID), ecnn asurarenu pacnonoxenH
Ha KpPHUIE M NOBOPAYMBAIOTCA BMECTE C HMM 18 CO3JaHWS BCDTHKANBLHON TATW NpH
Banere W nocagke. OgHAKO INHPOKOTO pacnpocTpaHeHus Takag cxema BBIT me monyumia
n3-3a ﬁﬂﬂblﬂﬂm yC’IDKﬂEHHH " y'rﬂxcnenun KOHCTPYKIMKE CAMOJICTA, CBHS3AHHONO C
obecrneyeHneM MOBOPOTA KPhUla C ABHraTeasmMu (y3Jkl [OBOPOTA, NPHBOM, CHCTEMA
YNPaBACHUS NOBOPOTOM, KOMMYHHKAUHH K ATPEraTaM ApYIMX CHCTEM B NOBOPOTHOM
4ACTH KpHIA M T.0.) 1 ofecreuenneM HeoOXoAMMON mpouHOCTH M xectkocTa [THK.

3.5.3. Kpbuibsi ¢ NOBOPOTOM KOHCOJIBHBIX HaCTeH KPbUId OTHOCHTEIBHO MPONOILHON
OCH NPUMEHSIOTCS B OCHOBHOM HA CaMoJeTax, GasupyIommMXcs HA ABMAHOCUAX, A8
yMEHbIICHNE UX ralapuTHBIX PA3MEPOB NPH PAIMELICHUA HA Naayde Win B TPIOME.

Ha puc. 3.28, a nokasan suz cnepend Ha namybuwii camoner F-18 BMC CLIA co
CKAAfBIBAKIINMCS KPBIZIOM W BUI CBEPXY HA KPHIIO 3TOrD CAMOJETa C OChIO TOBOPOTA
kpelia J—! (puc, 3.28, 6), OTHOCHTEALHO KOTOPOHA € NOMOLIbIO THAPOLHINHAPA TPOHCKO-
JMT NOBOPOT KOHLIEBOH 4ACTH KPhiia HaBepX. Kpuiio camonera — MHOMOOHKEPOHHOE,
TpaneunesnaHoil dopmul B naade. Ha nanyGe Kphiio CKAaIRBASTCA € NOMOIIBIO THIPA-
npusona. Ha puac. 3,28, 6 naercs npunnummanshasi cxema yana nosopora [THK orsocss
TENILHO OCH, MPOXOASAIICH YEPE3 BEPXHUE NMPOYIINHB J MOMCHTHBIX Y3/I0B HA JIOHXKEPO-
Hax /. Ha mmxeux npoymmeax 2 stux yanos [MTYK dukckpyercs B BHOYIIEHAOM
nojioxkennyd 3aTpopamu. Cxema ¢MKCAIMA TOBOPOTHOH YACTH KpPBUIA ¢ [OMOWIBH
3aTBOPOB (€C MOMEHTHOE 3AKPEIUIEHHC) BK/MIOYACT B ceds ruaponpusoabl J, KOHIH
HITOKOB KOTOPHIX CBA3AHbI CO CKOAB3SIIAMH B HANDABASIOMMAX IITOKAMM 3aTBOpOB, [lpn
COBMECIICHHM HHKHMX MPOYIOMH MOMEHTHHIX y3/70B Ha [IHUK u HenmonsumxmO# uacTH
KpPhlIA IITOKM 34TBOPOB BXOAAT B DPOYmMHE 2 yanop u xecTko cdumkcupyior MUK,
Youpasneane nosoporom ITUK ocymecrsasercs ¢ noMOmbIO rHAPONPUBOAa 4.

Ha puc, 3.28, 2 nokasano cxnanmsapomeecs kpuino camonera Cy-27K nanyGroro
Gazuposanna. Kpeuto KeccOHHOM KOHCTPYKUIMM € TPEMS JIOHXKEpOHaMH. BCkpeiThie OT
DGIIJEBKH YACTH KPBLIA M JONOMHHATEILHEIC CEUCHMS MO3BOJISIOT YMTATENIO CAMOCTOSTE b=
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Pic. 3.28. CxaaipinalOnHecs Kpblibi
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HO pa300paThCd B KOHCTPYKUHMH 5TOMO KPhUIA: BEPXHAS M HIDKHAA NAHETH, MOZKperuieH-
Hble MOIHEIM CTPHHTEPHEM HaGopoM, HepBIOPH MO MOTOKY, KOHTYPHHH THIOBOM yaed
KPEI/IeHHs KOHCOMH KPEUIA K IEHTPOIIAHY, BHIOIHEHHOMY 3A0HO [E/10€ C UeHTPab-
HOH uacTeio drogenska (camoner Cy-27 cienaH Mo MATErpajJbHON CXeme), 3aKPHUIKH,
SMEPOHH M OTKJOHSIOMMECH HOCKM. B ornuume or Gasosoro kpmina camonera Cy-27
kpuio camonera Cy-27K — ckaagmsatomeecs va nanyGe asuanocua aas yBETHYCHHT
UMCAEHHOCTH ueTpebureneii Ha ero Gopry.

Ha cevenmax I'—I", J—1 v E—E puc.3.28, 2 nokasaHu: och CKIAARBAHAS KPHLIA 10
BEPXHEH €ro MAHCAH B BHAC IMOMIOJBHONO COCAMHEHWS 6 MPOYIIMH TOBOPOTHOH H
HenoasuxkaO0N vacteit kpeta (HUK); saareopHsii MexaHH3M, 3aMAPAOMMIA ¢ MOMOIIEI
THAPONPHBONA M YIPABASCMBIX MM MITOKOB 7 NpoywwAasl 8 HA Huxeux nanensx MUK
1 HYK; rugponpuson 4 MexaHuaMa CKIANEBAHUS KPHUIA ¢ NOMOMIBK) MPOMEKYTOUHOTO
asecHa 9 M ONOPHOIO KpoHINTEHHA [(); COCAMHECHAE MPOMEXKYTOUHOND 38eHa 9 © ruapornpi-
Bojom 4. Ilpym cxJansiBAHWM KphiIad SATBOPHBIN MEXAHWSM BBIBOIHT M3 TPOYMIHH §
HUXHHAX NasencH mToku 7, cammas TeM cameiv TTHK ¢ samxos, dmkcupyrompax ITYK
B BHINYIIEHHOM nonoxenud. [Nocne uero rupponpuson 4 yeped NMPOMEXYTOUHOE 3BEHO
9 HAYMHAET CKAAABIBATH KPHIIO OTHOCHTENBHO ocH 6, Ms-3a Gonemoi anums MUK #
yTOBK YMEHBIIATH BEPTHKAIBHBIC PASMEPH CAMOJNETA YIOJI CKAAABIBAHAS KPBUIA —
nopaaxa 120°,

§ 3.6. TPEYTOJIbHBIE KPBLITbS

B TpeyronbHEX KpPBUTBSIX MOXHO noay4uts HeGoasmme (3.5 %) oTHOCH-
TEJIbHBIE TOJIOMHBI ¢ KPhUia H Gosbione BHYTpeHHHE 0ObEMBI Jjis PAZMEIICHNs TOIUIHBI
n3-3a GobINO MIOmMAZM MONEPEYHOro CEYEHMS Y KOPHS Kpeiia (Gonpmas KOpHEBas
X0pAd, ¥TO AdXe MpPH MAJIBIX ¢ mo3BONsET OOy YATH BONBIIHE CTPOMTETBHBIE BBICOTH
B KOPHCBOM CeueHHH Kpbina). [Ipu npounx paBHBIX YCAOBMSIX TPEYTOABHBIC KPLUIRS M0
CPABHEHMIO € KPHIBAMHA Apyrofi (hOpMH B NAAHE MO3BOASIOT TOMYUHTH BREHTDEID B
macce, orn obnagaor Gonbmell XecTKOCTHI0 M MEHee MOIBePXKEeHkl W3-33 HTON0 HETPHAT-
HHIM A9POYIIPYrIM SBACHHAM, 4 TAKXKE UMEIOT BOBIIYI0 XUBYUecTh (0cobeHHO MHOMO-
JIOHXEPOHHEIE TPEYToIbHEE KpEUTLA). Bee a1o mpueeno ® ceoe Bpema (8 1950—70-x m)
K IIHPOKOMY PACHPOCTPAHEHHIO TPEYTOAbHEX KPhUIbEB HA CBEPX3BYKOBHIX CaMOJETax,

OnHako ¢ yBeMMUEHHEM CTPEIOBHIHOCTH MepenHedl KPOMKH TPEeyToJbHOTO KphUid
o PEKTUBHOCTD MExdHM3AUNH HOCOBONM YACTH KPBUIA YMEHBIDAETCS, a HeGoMbImol
pa3Max 1o 3agHell KPOMKE KPhLia OrPAHAYHBACT BOIMOXHOCTH MEXAHA3AIMH H XBOCTO-
BOW YACTH KPHUIA, YMEHBIIASTCS HECYIAs CHOCOOHOCTS KPhiia M BO3PACTAET 3HAUCHMS
- Bce 910 npensrcreyer ynywmenwmo BIIX camoneTos ¢ TpeyroshHEM KpPHLTOM,
OrpaHMYHUBACT MAHCBPEHHHIC XAPAKTEPUCTHKH, IIpPeanouTHTE/IbHEIM MOXET OKA3aThCH
B 9TOM IIAHE KPHLIO C YMEPEHHOI CTPEeI0BHAHOCTHIO,

Ha puwe. 3.29 npeacrasnens uaubGonee pacnpoctpanendnie KCC TpeyrofbHEX
KpPBLTBEB: d — MHOTOJOHXEPOHHOIO C Napasic/IbHEIMK JOHKEPOHAMM; O — ONHOJIOHKE-
POHHOIO ¢ BCHOMOPATEILHEIMH JIOHXEPOHAMHE; 6 — CO CXOASUAMHACH JOHXEPOHAMEA; 2 —
KECCOHHOIO CO BCOOMOTATEJBHBIMA JOHXKCPOHAMH; 0 — JIOHXEPOHHOTO C NONKOCHOR
Bamxoii.

3.6.1. MHOrONOHXEPOHHOE TPEYTOJIbHOE KPbUIO C TIAPANIIC]BHBIMHI JIOHXEPOHAMH.
KCC kpnina {cm. puc. 3.29, a) cocronT us Heckombkux (1...n) JOHXEPOHOB, NEPNEHIN-
KYJNSIPHBIX TUIOCKOCTH CHMMETPHM CAMOJIETA, MOMEHTHO CBS3AHHEIX JIHOD C JIOHKEPOHAMI
iosenszkuoit vactu (I—/, ..., i—i, .., n—n), 60 C yCHIEHHHIMH MNAATOYTAMH
drosenaxa, nepeaneit crenku 2—3, Goproeoil Hepsoph 2—n, OOUIMBKH W HEPBIOP,
NMOAKPETUISIONIAX OGMIMBKY M NEPEIAONiX BOITYUTHYIO HAPYSKY ¢ OOIIMBKA HA JOHKEe-
POHBIL
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Pacnpenesenayio BOSIYIIHYIO HATPY3KY
Ha [-ii JOHXXEPOH MOXHO TIPEACTABHTH B
BUIE gy = ga/b, TC ANA TPEYTONBHOIO KpEi-
na ¢ = Gn/l — pacnpeneseHHAS BO3AYIIHAS \
HArPY3KA HA TPEYTOIBHOE Kphimo (puc. [ PHa] N
3.30); a — paccTosHME MeXIy JOHXEepPOHA- L\
MA (IIMPHHA TOJIOCH MEXIY JNOHXEPOHAMH, |7
HATPY3KA € KOTOPOW NPMXONHTCS HA ONHH 3
JIOHXXEPOH) ; b — TeKymiee 3HAYEHHE XOP/LL.
Torna or ro#t Harpysku B BoproBoM ceue-
HUH [-r0 JIOHXKEPOHA MOSBATCH PEAKIHS a ¢
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u MoMeHT Q c. (puc. 3.31) [21]. Oxnako
1ax Ob10 Obl, ecim Obi IOHXKEPOHSKI C HpHie-
FAIOIMMMA K HUM YYaCTKAMH KPBUTA MIHPA-
Ho# g/ 2 GBI M30IMPOBAHEI 1 HE CBA3AHHKI
Mexay coboii B enmayio KCC kpsuna. Bsan-
MOCBS3b JOHXEPOHOB PUBOIKT K Nepepac-
NPEAETCHAIO CHJI M MOMEHTOB B GoproBom
ceueHHn — 3anuue, Goee JUTHHHEIE 1 MCHEe
KECTKHE JNOHXEpoHn (cM. puc. 3.31, & ne-
pepaioT uacth cBoei Harpysku (AM,) Ha me-
peanne, Bonee kopoTkme, a moromy u Bonee
KECTKME JoHKepoHH {(cM. puc. 3.31, a).
D14 HAarpy3ka mepejaeTcs TOTOKOM Kaca-
TEJBHEX YCWIHA @,; TO KOHTYpY (BIOIH
pasMaxa Kpeuia), oOpasoBaHHOMY CTEHKOH GOpPTOBOM HEPBIOPH (NOJTOMY B TAKOM KpLUIE
HyXHa 60pTOBasi HEPBIOPA), OCIIMBKOM M NEPEAHEN CTEHKOM:

Gy = AM/(2F, ). @a.n

Puc. 3.29. KCC pey-
POJIBHBIX KPBLUIBER

3nece AM‘. = Mm- —_— Q.u;"':xi; Mni — HeHCTBUTETLHOE 3HAMEHHE W3rHOaIomero MOMEHTA (-ro
nowxepona y Gopra; F,; — nOManae KOHTYPA i~I0 JIOHXKEPOHA BAOTh €TI0 Pa3Maxa;
Ouien — narubaomuit MomerT y Gopra i-ro JomHxepona, ecim paccmarpusats KCC
KpbUIa KaK COCTOSILLYIO M3 M3O/MPOBAHHBIX JIOWKEPOHOB (Qc = M, ). B coorsercrsmm
¢ xapaxtepoM pafors KCC Takoro xphuia J0HXEPOHB B HEM JO/IKHBI HMETH HanGob~
WIYI0 nyiomans ceueHwi noscos y Gopra duosensxa (cM. amopsl M Ha puc. 3.31) n
TOHKHE CTEHKH, a BOPTORAs HEPBIOPA — CIVIONIHYIO CTEHKY /18 CO3IAHMA 3aMKHYTOTO
KouTypa. Paboras Ha cABHT, OHA HE HYXJAeTcs B MOMHEX noscax. O6mmeka paboraer
HA CABMT M BBHIY CPABHUTCbBHO MAMHX 3HAYCHUH NeHCTBYIOIHX B Hell MOTOKOR
KACATETBHEIX YCHIME goq(z) — ToHKas (gus(2) = BAM(2)/ [2F(2)], tne F(z) — nnomams
TIPOZIC/IBHONO CeueHms Kprna; B AM;(z) — cymma pasHocTeit MomeHTOB M ;(2) — M, (2)
B CEYEHMM Kpbia z). Hepsiopsl, 3a WCKIIOYEHWEM YCHJICHHEIX, MOryT OETe Gea
CTEHOK — TIOSICHHIE,

Macca xpeuna paccMorpenHoit KCC npm npounx paBHBIX YCIOBHSX MEHBIIE, YEM IS
TpeyronsHex Kpeutbes apyrux KCC: marpyska Kpeuia mepefaercss Ha Yajsl €no Kpemie-
HUs K (prosessKy Kpamuaiuium nymeM KOPOTKMMH nomxkeponamu, B KCC ner mMonmoi
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Puc. 3.30. Cxema pacupejesncins soagym-  Puc, 3.31. CxeMa NMarpyienMa JOHKEPOHOB TPEYrQabHOND
HOM HATPYIKH 110 TPEYTOMLHOMY KPLLTY KPLUTA C MAPALTENTBHLIMK TOHKEPOHAMH

GopTOBOH HEPBIOPH!, HOPMANLHEIE HEPBIOPE — Des crerHok. OHAKO B TAKOM Kpbine moscd

0 AJIMHE JOHAKEPOHOB KPHBOIHHEHHE H TPeGYIOT MANKOBKH And KPEILUICHHS OBmUBKM,

uTO CO3AAET TexHoAOrMueckHe TpyaHocTH. O6mHBKA MOXET GHITB M3 NPECCOBAHHBX

naneneir. OTCyTCTBAE CTEHOK Yy HEPBIOD MOXer ObiTh WCTONbIOBAHO s NAHENLHOH

cBopkn Kphuta (mopsmox cBOpPKH TAKOTO KphIA aHanordden cOOPKE Kphiia ¢ PagbeMoM

BIOG TJIOCKOCTH XOpa, oM. puc. 2.48). HemocTaTkom MHOMOJOHXEPOHHONO KpPHUA
SBAFETCA 3aTPOMOXIICHHE (DIOIETEKA YUACTKAMHE JIOHXKEPOHOR (/—/...n—h), uTO 3aTpyl-
HAET PeIICHAC KOMIOHOBOUHBX BONPOCOB. EC/TH BMECTO HUX MCMIONBIOBATD YCH/ICHHHE

IOTAHTOYTH, 3TO MPHBEAET K 3HAUMMTENLHOMY MOBBIIEHHIO MACCH CAMOSIETA.

Ha puc, 3.32 nokasaHa KOHCTPYKUMS TPEYIOJALHONO KpPhia € NAPALIETBHBME
JIOHKCPOHAMM C TIDUJIETRIOMIEH K HEMY HACTHIO (DIO3ETSKA CREP3RYKOBOND TACCAXHPCKO-
ro camanera "Konxopn™ © maccoli mg = 180 . OcoBeHHOCTH KOHCTPYKLMH HTOMD KpHAA
BO MHOTOM OTPEACASKOTCH 3HAYCHUSMH Er0 MAapaMeTpos: maomans S = 360 M2, paaMax
l= 25,5 M, oTHOCHTENbHAS Tomumed ¢ = 0,03, yumnenne A = 1,7, yaensnas warpysea

= 540 gaH/m>. B xpeiicepckoM pexmMe moneta Ha shicote H = 11 000 u HpH
c:;epx‘axymson ckopocre M, = 2,05 Temmeparypa o0MIMBKE HOCKA KPEUIA TOCTHIAGT
130 °C, uro Tpebyer cncum.nm-mx MEp 10 YMCHBILCHWIO TEMICPATYPHHIX HANPSKEHWH!
MCMONBLIOBAHMS B KAYECTBE MATCPHAIA JIOPANIOMHHA TIOBBILIEHHOH TCPMOCTONKOCTH,
NPUMEHCHAS TO(PUPOBAHHBIX CTCHOK M NOAKPEIVICHHON OGWMBEKM, JCTANCH PCIIETUaTOl
KOHCTPYKLMH, YMCHBIICHHS YHCIA COCAHHCHHMI Garopaps Menoie30BaHHi0 Kpynworaa-
PUTHRIX ACTANCH W Ap.

B kpeuie Bhigendercd MOIIHAA Hamboace HATPYKCHHAA 3agHAY KOPHCBAH YACThH,
COCTOSWAA W3 MHOTHX JIOHXKCPOHOB, NEPICHANKY./IIPHEX ocH cumMMerprd. Tacrs Htux
JIOHXKEPOHOB MpeacTasaser coboil B NONEpeYHOM CeucHHMHM KECCOHHEIC Oajikn. Mexay
TAKAMH NOHACPOHAMH M YCAJICHHON HCPBIOPOH PACTIONOMEH OTCEK /1S OCHOBHOM ONOPH,
K xopHEBOH uacTH KPhUIA MPUMKIKACT W OTCEX Kperenns asurarencii. Bee o1o moasons-
et Hanboee SKOHOMHO (KpaTuaiiinM myTeMm) MEPCIaBaTh HATPYSKA KPBUIA, @ TAKKE
HATPYAKM OT MACCH M ABHTATENCH HA YA/sl KPCIUieHns Kpeuia. JIOHKEpoHKl B 97O qacTH
KpBUIA MPOXOAAT yepes (rosensx, 4to ofecneunBAET PasrpysKy YCHIEHHBIX IIMAHTOYTOR
OT M3rHOAIOIMX MOMEHTOB (OHW NPH CHMMETPHYHOM HATPYXKEHHH CAMOYPABHOBCITHBA-
IOTCS Ha JIOHXKEPOHAX B TUIOCKOCTH CAMMETpum camoneta). Ha puc. 3.32 supmst younen-
HBIE WNAHTOYTH (PIOSEANKA, CTHKH MX C JOHXKCPOHAMM KPbUIA, @ TAKKC JIOHKEPOHN,
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Prc. 3.32. KOHCTPYKIHH TPEYTONEHOTD
KPBUIA C TIEPAJLICABHBIMI TOHKEDOHAMM

Opoxoasmue 4Yepea (diosensK. YCHNEHHBE MNAHFOYTH BOCOPUHMMAIOT YEPE3 Yanel,
CBASHIBAIOIIHE MX C JOHXEPOHAMHM, TOJBKO MOMEPEYHHIE CH/IH B BUJE PEAKLAN OT
Kaxnoro noHxepoHa R;; (cm. pmc. 3.31), moaromy omm nerue mo macce. Tak kak
JIOHKEPOHHl B 3TOH YacTH KPHUIA MPOXOAST HA YPOBHE MOJA CAJIOHA, OHM HE MEIAOT
KOMIIOHOBKE CAJIOHA.

3.6.2. OcobeHHOCTH KOHCTPYKLMW OJHOJOHKEPOHHOTO TPEYTOJLHOTO KphLIa CO
BCTIOMOTATEIBHBIME J0oHEepoHamu. Ha puc. 3.29, 6 npeacrasnesa KCC Takoro Kpeiaa.
OHa COCTOAT U3 OCHOBHOIO JOHKEPOHA 4—5 M HECKOJIBKHX BCOOMOraTEIbHBIX JOHKEPO-
HOB i~i, BOPTOBON HEPBIOPH 2—n, NepeARed cTeHKH 2—3, OOMMBKH W MOJK PETISIONMX
E€ HEPBIOP.

BcnomoraTebHBEIE JIOHXEPOHB HMEIOT WapHUPHBE Kperienns y fopra. Harpyska
NS HEX B BHIC TIOTOKA gy; = ga/b ypasHOBCIIMBACTCH HA YanaX KDEIUICHHS DPCAKITHA-

!

al

M R, =0, = _[qm-dz A NOTOKAMH KACATEJbHHIX YCHIMNA MO KOHTYPY JOHKEPOHOB
0
Tt ™ Q',,,-CJ,,-/(ZF_,,‘-), CTPEMSINIAMHACS HMX HOBEPHYTH. YAEPXKHBAIOTCH JIOHKCPOHBI OT

MOBOPOTA YPABHOBCUIMBAIOUHMKI OTOKAMH ¢, ; CO CTOPOHB 3AMKHYTOr0 KOHTYPA BAO/Ih
pasmMaxa KpbuUia, COCTOSIIEr0 M3 CTEHKH GopToBoil HepBIOpH, OOWIMBKM M nepegHei
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Puc. 3.33. Cxema HAIPyREHHA OCHOBHBIX 1 BCIOMOR-
TEABHBIX NOHXEPOHOB TPEYIOILHOND KPbUa

creHkd. Tlpyn 9TOM KaKaeid i-H NOHAEPOH
paGoraer Ha casmr B maru6 (puc. 3.33). B
COOTBETCTBHH C JMOpaMu Q W M BcmoMora-
TEIBHHE JOHXECPOHH JIOMKHE HMCTh Hau-
GOIBIIYIO IUI0MATR TOSCOB B CPEHEH 4acTH
(cm. puc. 3.33, 6), a crenkm y Gopra —
] nogkpericane [21].
[lororm yemmuit g ; OT Kaxmoro i-ro
1 I BCIIOMOTATE/IBHOID TOHXKCPOHA CYyMMUPYIOT-
€5l M OCPefaloTcs HAa OCHOBHOM JIOHZKEPOH
(cu. puc. 3.33, a). Takam ofpasom, B nan-
Hoit KCC TpeyrosbHOro Kphijia IomnepevHas
CAia Kpeia () nepeaacTes Ha yaus Kpere-
g HISL BCCX JIOKOKEPOHOB B BUAC peakuuit R,
a WMarnbalommii MOMEHT — TONLKO 4YEPE3
OOHH OCHOBHOM JIOHIXKEPOH.
Ilo ananoruu ¥ B CPABHEHHH C NPEHbIIy-
Gat wHM KpeioM Boprosast mepsiopa, paboraio-
10ad Ha CABHI, 31CCH TAKXEe He Hy)xﬂae'":ﬂ
qu B MOIIHBIX mnogcax, a 06]]]“]“(3 B TaxKkoM
KPBIIE A0JKHA OriTh TOMWE, TAK KaK Aeh-
CTBYIOIIMH B HCH CyMMApHBIA MOTOK Kaca-
TCARHK X _\_/CHJI]{ﬁ CKJNaApIBAETCH W3 TIOTOKOB
k) 2 BO BCMNOMOTaTEAbHBIX JOHXCPOHAX q” H OH
2opa A‘fﬂqﬂ' NpH MPOYHX PABHHX yCroBwax Bosbime no
BCAMUMHE, YEM Y KPhUIA MPEXBIAYILCH Cxe-
@, MBI
3.6.3. KOHCTPYKIIHS TPEYTrOJBHOTO KPbl-
. Jarapa M 72 CO CXONSIMMMCH NOHREPOHAMN Kak
KCC ¢ nepesomoM oceit miponossRoro caio-
Boro Habopa yxe pacCMATPMBAMACH BEIIIE,
3peck B coorsererenn ¢ Takoit KCC ByxHa
d yeunennas Goprosas Hepmiopa, KoTOpas
paGoraer na usrub u casur. OBIIMBKA OIMK-
paeTcsa Ha JOHXKepoHsl {cM. puc. 3.29, @) ¥ HOAKpEniIeHA HEPBIOPAMY, KOTOpEE (KpaMe
yeunenHnix) MoryT Guth 1 6ea crenok. Takas KCC kpsiia TEXHONOrHUECKH BHITOIHA,
M JT0 CBS33HO € TEM, uTO NOACA JOHKCPOHOB NpoXoaar kak (sl 0o 00pasyomwmM Kpeuia
H COXPaHSIOT [03TOMY NpSIMOJIAHCHHYI0 (hopMy cevenmit. Kprito n3-3a Gosbmoro yHena
NOHAKCPOHOB MMEET NOBBILICHHBIC XECTKOCTE H XKuByuecTs. HO B BeCOBOM oTHOIICHAN
rakas KCC kpeiia menee Burogna, dem apyriae KCC rpeyrofbHBEIX Kpsiibes (CM. DHC.
3.29), u Opexae BCEro NOTOMY, UTO B 9TOM CIYMAE HAPY3KW OT KPHUIA NEPCAAOTCS Ha
Y37kl €10 KPEIVICHHS HC KPATUANIIMM myTeM. 37ech — IIMHHBC JOHXKCPOHBI, YCH/ICHHAS
&)p’l’ﬂBﬂﬂ HCPBIOPA, AONOJIHHTCIABHLIC norepyu MAcchl, CCIHM BMECTO LlCHT[.X!IU]ﬂHﬂ. HCHOE~
aywoTca yC]‘UlCHHHC u:manmy'nﬂ 1—1I ... n—n (a MpH HAJTHYHHA LCHTpONIana ¥ CPCIHEM
PACTONOKCHAN KPhild — 3arpOMOXIEHHE (DIO3CIAXKA EHTPOIIAHOM) .

3.6.4. KoHCTpYKLMS KECCOHHOTIO TPEYrOJhHOIO Kpbijd CO BCHOMOTaTefbHBIMH
nowkepoHamu (cM. pac, 3.29, 2) npeacrasascr coboii ananoruio co cxemoi puc. 3.29, 6,
TAE BMCCTO OJHOIO OCHOBHOIO JIOHMXCPOHa — KCCCOH. B HM3BCCTHOM CMBbICAC MOXHO
paccmarpreats B oroit KCC KeccoH Kak JIOHXEpoH KeccOHHOTO Tema. OH apaserc

n Imepa @

Inropa M

/// .,/ﬂ
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Prc. 3.34. KoncTpyKuma TPEYTOALHOrD KPLITA ¢ BEYTPeHHeH NoakocHod Gamcoi

OCHOBHEIM CHJIOBHIM 37EMEHTOM Kpbild M BOCIPHHUMAET BECh MArHOAIOMMH MOMEHT
KDHiTd, YPABHOBEUIHBAS Er0 NPH CAMMETPHYHOM HATPYXEHHA OCCBHIMH YCHIMAMH B
NaHeNsiX LEeHTporaHd. [lis mepegaus MONEpeuHOM CHAb C EHTPOIUTAHHOM YacTh
KCCCOHA OHA COCAMHCHA WAPHHPHBIMA Y3laMM CO IUTIAHTOYTaMu (hrodenska, Taxas xe
CBA3b H ¥ BCOOMOTATE/IBHBIX JIOHXKepoHOB. KeccoH criocofeTeyer NOBRIICHMIO XKECTKOCTH
kpbiid, Mcnonbayercs KECCOH KAK TOIUIHBHEI 6aK-0TCEK.

3.6.5. KOHCTPYKTMBHAS CXeMad TPEYroJbHOr0 JOHXEPOHHOTO KPblla ¢ MONKOCHOH
faakoit (cm. puc. 3.29, d) mMOXer paccMATPUBATBCA NPHOIHKEHHO KAK COCTOAIAS H3
JIBYX KPHUIbEB: OJHOJOHXEPOHHOrO CTPEIOBHAHOIO (0T noHXKepoHa [—4—7 K HOCKY) W
MHOIOJIOHZCEPOHHOTO  IPIMOro (0T NOAKOCHOM Ganku 5— x saanein KPOMKE), COENMHCH-
HBIX B MECTE CTHIKA JIOHXKEPOHA W NOAKOCHOH Ganxu B Touke 4, B wume /—4—5 xpenutcs
A pacronaraeTcs B yOpAHHOM NMOJOXEHMM CTOHKA wmaccd. Pamu pasMemenus yanos
KPCIUICHMS CTOMKM INAcCH M CAMOMH CTOHKH H NPHMEHACTCA Takas cxema Kpeuia. Konmeca
CTOMKR OCHOBHOM ONOPH MOIYT yOWpaTecd M B (MIO3C/SK, TAK KAK B KPwUIC HET (HE
HyxHa) Goprosoil HepBOPH 4—5, npenarcreywomei ybopke konec. Hanuume muorux
yanoe xpeienns Kpoa genact KCC Kpeuia MHOMOKPATHO CTATHYCCKH HEONPemeinMoil
{B CIyyae WApHUPA B TOUKE 4 — ONHAXIH CTATHYCCKH Heonpeneanmon). [loaromy Takas
CXCMA OTAMYACTCH JOCTATOYHO GDJIBIJJDI.;] KCCTKOCTBIO H KHBYUECTHIO MPH Heﬁonhmoii
macee. Koporkue J0OHKCPOHB! NCPICHAMKYISPHE K OCH CHMMETPHM CAMOAETa M KparJai-
WHM DYTCM NCPCAAOT HACPY3KY HA Y3kl KPEILICHMS KPbLIA; noikocHas Ganka pasrpy-
KAET NEPEAHMEA NSMEHAE JOHKEPOH; HET YCHIEHHOH GOPTOBOH HEPBIODHI; KPHUIO HMEET
JOCTaTOuRbLIE O0BLEMBI TS TOIMBHEX 0aKoB, pasrpyxaiommx ero. [losromy rakas KCC
KPBUIA MOJKET OKA3AThCS PANMOHAIBHOM B BECOBOM OTHOMICHHM ¥ TPH KOMIOHOBKAX
CTOEK OCHOBHBIX OMOP HE B KpHUE, 4 B (DIO3ensnKe,

Ha puc. 3.34 nokasassl kpeuto, Gruskoe k onmcadro KCC, w cpepAfs uacTe
ro3enuka CO MNAHIOYTAMH, K KOTOPHIM KPEnaTcsd JOHXKEPOHH M nogkocHas Gaska
kpbiia. TTpyu rakoit KCC kphina, mMeIomeii XOPOINe BECOBKE XAPAK TEPHCTHKNA, MOXHO
JONYCTHTE CHUKCHUE YACTLHOM HAPYSKM HA KPLUIO, YTO MO3BONMT [OBBICATH MAHCBDCH-
meic 1 BITX camonera. HecrpenosraHas 3aiHg9 KPOMKA Kpeuia Aenaer Goaee adpex-
THBHOW MCXaHH3AUMI0 KPRUA, UTO Takke cnocobereyer ynywmenno BITX.
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§ 3.7. COMJIEHEHHOE KPbILIO

Ha puc. 3.35 npueenen onMH M3 BAPHAHTOB CAMONETA C COUEHEHHKIM
KDBLIOM, TMPEACTABIMOmEn0 co00i HOBYH0 KOHLEMIMIO CAMOMETA C HOBEIMM KOHCTDYKIH-
OHHBIMHM ¥ 29POAMHAMMYECKMMH XapakTepucTHKaMH. CaMOsIeT ¢ COMIEHCHHBIM KPBLTOM
TAKOH CXEMBI MOKHO DPACCMATPHBATh KAK CAMOJIET C TAHAEMHBIMM KPBUTBSMH, MMEHOIIH-
mu opMy pomGa B TNaHe M OpH BAAe coepeam {cM. puc. 3.35, 4), Tak kak aagHee
KPBUTO 2 KPEMMTCH ¥ BEPIIMHH BEPTHKANHRHONO ONEPEHMS M CKPETUMETCS ¢ NepeaHnM
KpBUIOM / ¢ MOMOIIBi0 o0TeKAEMOro Tena J (RampuMep, CHenuATHOO TOIVIMBHONO 0aka)
HA KOHCOMAX KPHUIBEB.

CxeMBl CAMOJIETOR C COWICHEHHBIMA KPEUTBSMH MOTYT OTIHUATHCS OT TOKA3AHHON HA
puc. 3.35, a, manpamMep, BH6OpoM MecTa cowleHeHMsS Kpbutees (cM. puc. 3.35, 6),
KDPEIIEHHEM 3aHEr0 KPBIa K BEPIIMHAM PASHECCHHOTO BEPTUKANBHOIO ONEPEHMs {cm.
puc. 3.35, 6) u ap.

B cuny ocoBeHHOCTEH CXeMbl CAMOJIETA € COWICHEHHBIM KPHITIOM MOXKHO OXKHIATh 0T
€€ NPHMEHEHHS PHfia OPEHMYIIECTE:

YMEHBIICHHMS MACCH CAMOJIETA KaK 3@ CUeT Hecymmx nosepxsocreil (ofa kpuina
CO3JAIT NONOXKHTETLHYIO MOTBEMHYIO CHITY), TAK M 33 CueT (hiosesiska M3-3a JOTOTHA-
TEABHEIX OMOP, YMEHBIIAKIIMX UArMOAIONHE MOMEHTH B KPHUTbAX ¥ (DIO3ensKe;

YBEIMUEHHS A9POANHAMUAYECKONO KAYecTBa 33 CUET CHIMKCHUS BOMHOBONO M MHIYK-
THBHOTO CONPOTHBJICHHS (Tydilee pacnpeAeseHHe IIomajgell NONEepevHEX CeveHwui,
BO3MOKHOCTh HCITOIB30BAHMS OYEHb TOHKHX KPBUIBCE C Onopamu HA o60MX KOHUAX),
BO3MOKHOCTH YBEJHYHBATE V/IMHEHHE KPhUIA 34 CUET BHMIPHIA B MACCE COWICHEHHOTO
KpPHLIA;

YBEJMUEHAS CKOPOCTH MOJETa B PE3y/IbTaTe MPHMEeHeHns G0Mee TORKOTO KphLia;

VBEINUEHHS KECTKOCTH KPRUIA (3AKPYYMBAHMIO ONHONO KpPhUta GyAeT MpensTcTBoparh
Haral ApyTOTO KphUa);

yBenucHA 6e30MacHOCTH NPH BEIHOCE BIEPE B PAHOH KaOMHLI SKAMAXa KOPHERok
YacTH NEepefHero KPsiia, Mrpalomero posik aMOpTA3ATOpa npy aBapuifHOM TIocajke;

YBEAMYEHHS JAJBHOCTH IOJMETA MM KOMMEPUECKOH HArpY3KM 34 CUET YBETWYEHHS
A3POIMHAMHYECKOTO KAYECTBA W TpUMeneHus Gonee JIErkoro niasepa;

BO3MOMKHOCTH HENOCPENCTBEHHOIO YNPABACHNS NOTBEMHON M GOKOBEIMM CHIAMH,

Y TAkmx KpHUTHEB ECTH MHTEPECHAA OCOOEHHOCTh B KORCTPYKIIMA KPHUIA, CBI3AHHAL
€ HAKJIOHHOM [UTOCKOCTBIO ero uarmba 5—35 (cM. puc. 3.35, 2): urobel panHoHABHO

@««:%
é

_/—"‘17

a
Pue. 3.35. Cxembl COMNEHEHHBIX KPBLIBER
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BOCHPHHMMAICH M3rHBaromuit MOMEHT, HANO MATEPHAN CCYSHHS KOHLEHTPAPOBATH OKOJIO
BEPXHEH YACTH NepenHed B HUXHEH YacTh 3ajHeH KpOMOK Kphiia.

,D;J'[H YMEHbBLIICHHSA HHI[YKT]’IBB{)m CO]'[pOTHBJIeHH_ﬂ Ha KOHLAX KPBLUTHEB MOTYT ﬁb[']'b
VCTAHOBJIEHH KPEUTHIIKH Yurkomba (oM. puc. 3.35, ). Ha o10M Xe pucyHKe NoKasaHbl
IOBUTATENNA 4, YCTAHOBJICHHHIE B MECTAX CTHIKA 34JHETO KPEUIA C KWIAMH, YTO TO3BOJISET
Tpome pemiaTh BONPOCH KPEenJIeHMs JABHTATENEH M Mepejaun HATDY3OK OT ABMraTesneh
HA CHAOBYIO CXEMY,

Bce 210 nenaer uesecooipasHuM JanbHelione uccaeqosanus B odnactu paspaborku
¥ NPHMEHEHMS COYJICHEHHRX KphUIbeR [31].

KOHTPOJBHBIE BOITPOCAI H 3AJAHHA

. B uem pcoleHHOCTH KOHCTPYKIHH CTPEORMIHBX KPhuthen? CIaiTe HCKM3kI KOPHEEBIX TPEYIOVIBHUEOR
crpam!mnﬂbzx Kpelises pasHeix KCC.

2. Goproso# CTPEJIOBHHONO KPBLIA, €& HAFPYXEHHE W YDPABHOBCIIMBAHWE JUTS
D’ly‘lﬂa! OIHO- M ATYXNOHIKEPOHHAIX Kphinbcn. CAENAMTE SCKWIbI KOHCTRYKTHBHAX CBSSeH MOSICOB JOMKEPOHOR
¢ moscom 6opTosoit HepaIODsI.

3. Cnenaire 5CKM3 CTPENOBM/IHOTO JIOHXEPOHHOTO KpPbLia ¢ BHYTpPeHHEN noakocHo Gamkol, O6wacimre
NPEMMYINECTBE TAKOM CXeMbl, HAZHAUCHME W PaloTy ee cwnomeix snemeHTos. TToCTpoTe (KAYECTREHHO) SIMOps!
M no nowxepouy M noaxkocHoh Ganke.

4. OxapaxTepuayiiTe NOBOPOTHEIC KPLUIBS, PAITHUAKIHMECH HANPABICHMEM OCH BpALIEHMS, 00NACTH WX
npuMenerss. Koncrpykrusroe odap Y3108 Kp WS TIOROPOTHBIX KPhUIbER (CABJIaNTe 3CKM3bI).

5. Kakue XapaxTepuMcTMKM M 34 CYET Her0 MOXKHO YIyWIIMTh Ip KPbiIbEB L]
CTPENOBMAHOCTH M Kakosa "ruiata” 3a oTH yayumernna? Kakossl 0co6EHHOCTH NEPeNAuH CHA K MOMEHTOR OT
xouccumﬂ KPbIA HA HEMOTBMIKHYIO HacTh Kpsiia?

6. Obocayiite BrGOp GOPMLI M NRPAMETPOB KPLLIA JUIS CBEPX3BYKOBOMO MBHEBPEHHOIO CaMOIeTa MACCOH
Mg AOp 12..151H # HArpyakoi Ha kpeiio Gy/S nopsaka 300 aaH/v®. Crenaiite 9cku3 atoro
KphlIa € NPOCTAaHOBKOH pasMepos, BmbepuTe u uzolpaure HA ackmae kpsiaa ¢ro KCC,




r1ABA 4

NMOABHAKHBIE YACTH KPbLITA

§ 4.1. OBLIHE NOJOXXEHHS

K kpouieam, umewomum aobyio KCC w dopmy B nuane, NOBOPOTHEIM il
HENOABMXHBIM KPEIAUTCH BIEPEAH TEPEAHEero JIOHKEPoHa (CTEHKM) W NO3aau 3ajH
JIOHXKEpPoHA (CTEHKH) pAjl PAa3MYHEIX N0 HAZHAYCHHIO W KOHCTPYKIIWH TIONBHIKHE
uacreit. [To yHKOINOHANEHOMY HASHAYCHMIO 9TH YaCTH MOKHO PA3NCAATh HA:

CPEACTBA MEXAHM3AUMK KPBUIA [UIS YOPABACHMS €ro MOAbEeMHON CHMIOH U €O
HUEM;

OPTaHbl YIPABJCHAA CAMOIETOM MO KPeHY ([0 KPeHY M TaHraxy);

ycrpoiicTBa (pyJIEBHIE TOBEPXHOCTH) AN YMEHBIOCHHA HATDY30K HA KOMa
PHYATAX YIOPABACHHS CAMOJIETOM;

Oprasbl, B KOTOPHIX COBMEIIAIOTCH NMEPEUHCICHHBIE BHILUE (DYHKUHOHATHHEIC HAZHAYE:
HAA,

§ 4.2. MEXAHHW3ALIME KPbLIA. HASHAYEHHWE W TPEBOBAHUSA

4.2.1. HagHaueHHe MeXanu3alMn. M e X aHn3anu g K peaa
crapaser coBoit CHCTEMY YCTPOHCTB (3aKPBUIKOB, MIMTKOB, NPEIKPBUIKOB M AD.), NP
JHAMCHHEIX [JIS YIIPABJACHAS MOTLEMHON CHION H CONPOTHBIEHMEM CAMOJIETA TNIAB
obpaszom aas yayumenus ero BIIX. Dra xe ycTpoiicTBa MOTYT OPHMEHATHCA ]
MOBHIMIEHAS MAHEBPEHHLIX BO3MOXHOCTEH JETKHX CKOPOCTHHIX CAMOJICTOB, d 4acTh
HUX, HalpHUMEpP NPENKPEUIKA, — A/ YAyUIIeHus NONepPeYHOl YCTOHYHBOCTH B YIIPas
€MOCTH camoJIeTa NpH nofiete Ha GOJBIIAX yriaax arakw, ocofeHHO Ha camonerax o)
CTPEOBHIHBIM KDLIZIOM,

Ha puc. 4.1 mokasaso pacmos0XCHUE HA KPLIJIE M NPWBEACHBI OYCPTAHWSA CPEICTR.
MEXAHM3ALNA B OTKJAOHEHHOM TOMOKEHWH, NOIYUMBIIMX HamOONbIIEe pACOpOCTPaHe
HA COBPEMEHHEIX caMojierax. 37eck B HOCOBOM YACTH Kphiia — NpPEAKPEUIKH | B
OTKJIOHSIEMBIE HOCKM 8; B XBOCTOBOM YACTH KPbUIA — 3AKPBUTKHM (IOBOPOTHHIE W
BBIABHXKHBEIE 9, OXHO-, ABYX- WA TPEXmenessie 4), SnepoH-3akpsunok 10, racwrem
NOALEMHON CHIBL (TOpMO3Heie wurkn) 2. Bee 9T cpeacTBa mOIBONKIOT YIIPABIATH
NOTBEMHOM CHJION M COMPOTHMBIEHMEM Kpuuia, ynywmas BITX camonera. Opmako
VOPABASTE TOTLEMHONM CHJIOH KPBUIA HA PEXUMAX BIJAETA M MOCATKH MOXKHO M JHEDIETH-
YCCKMMH CPEACTBAMM 3d CUCT CH/IOBOW YCTAHOBKW — CWCTEMbI YIDABICHHMS TOTpAHHYHE
cnoem (YIIC), cucTeMB ympaBAeHHS LHPKYJIdOAciH W Apyrax cucreM (o, oz
paan. 4.3.6). KpoMe cpencts Mexanu3auus, Ha puc. 4.1 nokasaHn pHemHAE 5 ¥ B
peHHMe 6 SMepOHbl, UHTEPUENTOPH 3 W TPUMMEDSEI 7.

4.2.2. Ponb CpeiicTB MEXaHH3ALMK KPbINA no MEPEe PASBUTHS ABUALIMEA BCE BPEMI
BO3PACTAnA, 10 OOBICHAETCH TCM, UTO YIAYYLICHHE JETHO-TAKTHYCCKHX XapaxTepw
CAMOJIETOB M, B YACTHOCTH, YBE/JMMECHME ckopocTelt monera {(cm. puc. 1.8), c oam
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TTopemsKHEE HACTH KpLlid

, ONPEACILIOCh PA3BATHEM CHIOBEIX YCTAHOBOK (MEPEXOAOM HA rasoTypOHHHbIE
, POCTOM THATOBOOPYKEHHOCTH) W NPHMEHEHUEM CTPE/IOBUAHBIX KPBUTHEB, a C
CTOPOHBI, COMPOBOXAANOCH YBEJIMYEHHEM YIEALHON HATPY3KH HA KpBUIO p =
H3-33 TOIO, YTO uame P3JCTHAS MACCA CAMOJICTA ML, DPOcia OBICTpEE, YeM
Kphiia S, H YMEHBIIEHHEM OTHOCHTEIBHON TOMMIMHB KPHAA ¢, KOTAa YMEHB-
M HECYIAs CrocoGHOCTB Kphuta (YMeHbWA uch 3HaucHus koaddpuumenta
CHUTBI Cyﬂ" YBeMUCHHE P M YMEHBIIEHHE Cy TIPHBOIATIO K. YXYAWCHHIO BIIX
K YBE/HUCHMIO CKOPOCTEH OTPHBA U NOCalkn Voo 1 Vi, M K YBEIHUCHMIO
Gera n mpoGera camonera Ly 1 L.

f pﬂm’m MOABEMHBIX CAJI HA B3NETE H NOCAJAKE BIANETHOMY M NOCANOHMHOMY BECY CAMONCTa
15 (B3 yueTa niMsAg 3eMIH)

Pk 4.1

L, 1 L, MOKHO BLIDA3HTL uepes I’:,, M V;,,c M CPEIHME JHANEHMS YCKOPEHUS Ha B3jeTe f, W
‘Ha nocaake |, ):

MBS
g )
Cymonple (4.2)
g - K
B 3
3 chopmyn (4.1) m (4.2), yxy BIIX AsHcT € TIPOHCXOASIIAM

M = Mg/ § ¥ YMEHBIIEHUEM Cy, H3-34 YMEHBIIEHHS T .
e BITX caMoneros, CONpoBOXAaBIIcecs YBEINYEHHEM PA3MEPOR B3NETHO-
noAoc L, MPMBOIAJIO K NOBHINEHHI) MATEPHATLHBIX 3aTpaT HA ofecreue-
1 W A3POJPOMHOT0 MAHEBpa 174 CAMOMETOB BOCHHOTO HA3HAUCHMS,
noTeps HA 3emiae U cHkeHHo dexkTaBHocTH camoneros. s camoneron
#i asManmy 5TO eie 3ATPYAHSA0 ¥ OCBOCHME TPYAHONOCTYNHHEIX paitoHOR
Haao GrI0 MM CO3AABATL CETh adpoApoMoB ¢ Goabmoit anunoi BIIIT (a0
¢ KIJIOMETPOB), MM MCTIONB30BATH A9POAPOMEl HH3IMAX Kareropui. Bonbiome
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SHAUEHHS i Vi, SATPYIHSIOT BRIOAHEHWE BaneTa u ocobenso mocamkm. [Tpu 9
CHHXKAeTCs gr%onacxoc'rb NOJIETOR; YMEHBIIACTCS PECYPC IIAHEPA ¥ OCOGEHHO Uyt
TETBHOIO K yJApHEM HATpy3kaM obopyposarus (Gosbine BeposTHOCTH rpyOBIX MOCAT0
cpoku cayxGel konec ¥ OCOGEHHO NHEBMATHKOB YMEHBIIAIOTCA. [/ COKpaiy
3paveHmit L, (yBe MdYeHAd 3HaYCHUM |f,|) B HOMOIHEHME K TOPMOSHBIM yCTPOM
KOJIEC HAYATA TNPHMEHSTH TOPMO3HEIE MAPAIIIOTE, PEBEPC THIH JBMTATENEH B
MEphI, 4 A8 COKPAIEHHA Lp (yBenHuenud j,) — YBEAMUYHBATH TATOBOOPYKEHHOCT
CAMOJIETA, MTPAMEHSATE YCKOPHTEIH.

B orux ycnoBugx pa3sATHE M NpHMeHeHMe Bee (0/iee COBEPINCHHBIX CPEACTE Me
3a1MN HA KPBUIC, MOSBOJSIONIAX CYIIECTBEHHO MOBHIIATH CrO MONBCMHYI0 CHIY
peXHMAX B3JETA M MOCAAKH, CHMAKATH OTPHUUATEIBHHIC MOCACACTBHS, CBA3AHHME
VBE/IMUCHUEM YACGTHHOM HAIDYSKM HA KPEUIO M YMCHBIICHUCM OTHOCHTCIBHOM
KPELUTA, H TIOSBOJISUTH TIOMTYYATH MPHEMJIEMEIE /IS KAXKIOTO H3 STANOB PA3BHTHS ABHA
sHauenus BIIX,

OT MPOCTHX IHMTKOB ¢ OTHOCHTETBHO MAaNO# MO OTHOMICHHIO K KPHUTY ILION

Sy = 0,1..0,15 M? Ha CAMONIETAX C MATBIMM CKOPOCTAMM TMOTETA 7O CHIOXE
CHCTEMBI CPEACTE MEXAHHMIANK HA COBPEMEHHEIX caMoneTax (cM. puc. 4.1), 3a
mux mo 35...40 % nnomamm kpevia 1 go 30 % maccw kpeuia [24)]. [lromaxns sakph
§, BO3POCTA [NF TKETHX CAMONETOB ¢ Gy, A0 400 T 1o 60...80 M* u Gosee, mon
2
npe:{xpw:xoa Spp — #o 30...40 M”, Macca 3akpEUTKOB M, — 10 4000 kr 1 Gonee,
MpeAKpLUIKos M, — 1o 1300.. 1500 kr. Takos myTh paaawmﬂ CPEACTB MEXAHUI;
4.2.3. Tpeﬁosamm K MeXaHusauMu kpeina. K mexaHmsammm kpeDia, TOMHMO
TpeboBaHMi, TPEIPIBIAEMBIX KO BCEMY CAMOJIETY B [ETOM, IMPETbSBISIOTCS CIEHY
CHenEaIbELE TpeboBaHAs:

MAKCHMAJIBHOE YBETHUEHUE C,, MPA OTKJIOHEHHMM CPECTE MEXAHH3AIMHA B [I0CA
TIOJIOXKCHAC NPH TOCATOMHEIX YINIAX aTAKW CAMOJIETa;

MEHAMAIEHOE YBEIWUEHHE ¢,, B YOPAHHOM TIOJOXEHUN CPEACTE MEXAHN3ANNN;

MAKCHMAJBHOE 3HAUCHHE aaponnaamuuecxom KauecTBa mpu pasbere camoIeTa |
HefoAbION TArOBOOPYXKCHHOCTEI) M BO3MOXKHO GobIIEe YBEIHUCHAE ¢, MPA OTKJION
HHAW MEXAHM3IAIHHA BO BIJICTHOE MOJOXEHWE A1 CAMOJIETOB C &)ﬂbﬂlﬂl‘i Tmﬂﬂﬂpy d
HOCTBIO;

BOIMOXKHO MEHBIINE HAMEHEHWS 3HaueHmi m, (cvemenwe LIJ] kpnita) npw o
HHH CPEICTB MEXAHHUIALHH B paﬁouee HUJ‘[OXEHHC,

CHHXPOHHOCTh AEACTBHIA MEXaHH3AUMHM HA 0DEHX KOHCOMSX KPHA, MPOCTOTA KON
CTPYKUHM M BHICOKAS HAAEKHOCTh paborh.

4.2.4. @axTOphl, YBEIMYMBAOWME HECYLIYIO CrOCOOHOCTL Kphiaa. Pem
OCHOBHOMH 3a7auM MEXaHHIAUAM KPhId — YBEJIHYEHHE HECYIIEH cnocofHOCTH KpHIA
¢,.5 |, TeM cambiM, yryumenne BIIX camomera [cM. BepaxeHms (4.1) m (4.2)
NOCTHTAETCH:

yBeauucHHEeM 3(beKTHBHOH KPMBHIHH NPoHIA KPHUIA NPH OTKIOHCHHH CPEIQ
MexaHMdaumy B paouce nomoxeHuE (cM. puc, 4.1, ceucAus A—A u 5—B). Ilpu
BO3PACTAIOT CKOPOCTh NIOTOKA M PA3PEXKEHHAE Hal KPEUIOM, BCICACTBHC YET0 VB
H0TCSL SHAUCHHSL Cy,y CEUCHUH KPBINIA, 3AHATHX MEXAHHZAUMEH, H TPOUCXOIHUT CME
SABMCHMOCTH Cyy = f(a) BBEPX HA Ar: o (puc. 4.2).

Ha puc. 4.2: ¢ — yron ataks; / — Kpsuio ﬂ:s MEXAHMIALMY,; 2 = KPBUID C BEITYIIEHHBIM NIMTROM;
EpbLIO € BLUIBHHY THIM MHOIOWIE/IERRIM 3AKPRUIKOM, 4 — KPbLIO C BbIABMHYTHIM MHOTOUICACHBIM 3AKPLLA
NPEAKPBUIKOM.

Tpupocr sravenwi ¢y, Gyner Tem Goxbmmy, uem Goabiue KpUBH3HA npodwd (i
GosbLIe Yryibl OTKJIOHEHWS CPEACTB MEXAHHIAUHM | uem GOJbime MX OTHOCHTEIbHE
XopHa ¥ pa3max);
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3ABACHMOCTD €, OT YIJIA ATAKM 0 NPH PAIHOM MCXAHMSAIWA <
™
£ 4
7]

IMMEHHCM NAOMATKM KpBELNAa IIPA NpAMEHCHWM -~
OIATKOB HAM BBEOBHXHBEIX 33KPBUIKOB 2

KHE
pac. 4.1);
M MOTPAHHYHEIM CIOEM Ans obecneucHus
E30TPHIBHOIO OBTCKAHNMS BCPXHEH MOBEPXHOCTH KPLUIA
| JATATMBAHNUS CPHBA HA OObIOME YIVIH ATAKA 3a
YBETHUEHHS DHEPruM (CKOPOCTH) MOrPAHMYHONOD

L4

dly,

YBETHUEHUS HECYMEi CrocOBHOCTH KPhild MO-
Th MCHOMb3OBAHBI TAKKE PA3TAUHBIE KOMOHHA- /
10TpEHHBIX (DAKTOPOB. a o
YEHME CKOPOCTH TOTOKA HAj BEPXHEH mo-

KpBId W YBEJHUEHHE Cy, MOXHO NOAYYMTh, HMCHOAB3YSH;

KT e s YCKOPEHHS MOTOKA, 00TEKAMErD BEPXHIOK MOBEPXHOCTD KPHid,
MMPOBAHHAS iekb 00pa3yeTcs MpW BHIYCKE NMPEKPHUIKOB | B HOCOBOH uacTh
¥ MPH BHIDYCKE WIEJEBHIX M MHOTONIENEBHX 3aKpuskoB 5 (cum. puc. 4.1, B
cayuae Gonee adhheKTMBHO MCMONB3YETCH ADPOAMHAMMUECKHMH MOANOD mon
NOBEPXHOCTBIO KPHUIA TNEpe] OTKJIOHEHHBIMH 3akpeiikamu. KomGunanus
KOB H MHOTOLIENEBOND 34KPhLIKA ()6&(2[]6‘![‘]]!3.&1‘ 3HAYEHM A Cya MOpSAKa Tpex
20° [31];

AUEHHE KPHBHAHB OPOHIS, KOTOPOE MONYYAETCH MPH OTKAOHEHAN NPETKPhLI-
3aKpsUIKOB (oM. pue. 4.1, @, ceuenne A—A), nocka u 3akprskos {(cM. puc. 4.1, 6,
B—B);

[0 COPBAHHEIX BHXDEN OT PACNONOMKEHHBIX BNEPEIH KPhIa TMEPETHEro rOpHI0H-
oro onepeEka (I'0) Mamoro yITMHCHHWS, HATUIBBOB M OPYTHX SJACMCHTOB 1715
9HEPrHM MOTPAHHYHOIO C/I0F HA KDLUIE M 3aTSTHBAHMS CPhiBA MOTOKA HA
e YIJIEl ATAKH.

§ 4.3. BUJBI MEXAHW3AIIHN KPBLTA

4.3.1, Ilurxn (puc. 4.3). Uumkos BA3HBACTCH NOABMAKHAS YACTh HUXHEH
i KPbLIA Y Er0 33HCH KPOMKH, OTKJIOHSEMAS BHU3 1S VBEJHYEHHS NOThEM-
KpPhLIA ¥ €10 CONPOTHBJACHMAS. PasMuyaior mMUTKA C (DHKCAPOBAHHON OCBIO
{cM. puc, 4.4, @) u suaBrxabe (cM. pac. 4.3, 6). [TpapocT NoTBEEMHON CAIH
f 34 cuer ynenawueHus dPEKTHBHOM KpPUBM3HE Npodhuas TpPH BHITYCKE
B K OTCOCA MOFPAHMYHOTD €108 C BEPXHEH MOBEPXHOCTH KPHUIA B 30HY PA3pPeXcHUS
KpuTHueckue yranl aTaku KpeUTA © BRIMYMEHHBIMA W yOPARHBEIMU IMMTRAMA
MeXKy coBoiA. JI15 BRIBMIKHBIX IMTKOB MPHPOCT TOTHEMHON CHIIE HOTYUaeTCs
CHET YBEJMUEHMS NIOLIAIN KPhLIa,

MIEHHE JUTAHB XOP/BI IATKA K X0pae Kpuia b, /3 B npenenax 0,25...0,3, yrus
am Ha Banere go 20°, Ha mocagke A0 50...&]". BOnsmue yIIe OTKIOHEHHS
HE JAl0T OPHPOCTA Cy,, HO OUCHB YCIOKHSIOT HX KOHCTpYKUMio. Ha mocamke
aeT GOJBIIOC TOPMOKCHHE, UTO TIO3BOJSET YBEAHUHTL KPYTHIHY TIMCCATH
AHUH A YMCHBUATH L. OTKJIOHCHHE IUMTKOB HA BINCTHEBN yron Moseoas-

b Vm.p H .Lp. Ha cTpenoBumsbix KpPbUibsX INMTKA HE NPUMEHSIOTCH M3-3a

C YMCHBIICHUSI Acw C YBENHYCHUEM YI/a CTPEAOBHOHOCTH X.
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Puc. 4.3. KOHCTPYRIIMA UWIMTKOB

KoncTpyxnusa mutka (cM. puc. 4.3, @) coctonT u3 kapkaca u obmmekm,
Kapkac murtka ¢ ()MKCHPOBAHHOH OCBHIO BPANIEHNS COCTOMT M3 OIHOro JoHXepoHa [
ofuua0 3akperroro [1-o6passoro ceucHmd, mepenHero J W 3amHero 2 CTPHHTEPOB H
paspeaunix Ganouek-nepswop 6 I1-ofpaasoro wim Z-obpasHoro ceuenmit, CHusy K
kapkacy kpenurcs obmmeka. Kpensieaue K KPRy — np MOMOMIN MOMIONA H NeTelh
HA cnenMaTsHOM npodmnie 4 B repeHel YACTH IIMTKA ¥ HA 3a7HEM JIOHKepoHe (cTenke)
Kpeiia. YrpasieHue OT CHIOBOTO LJUTHHAPA — Yepe3s TATy YNpPABJACHHS 8 M TATH-TAHZe-
pHi 7 TIEPEMEIEHHEM TATH & B0k CBOEH ocu B onopax 5. TIpu mewxennn Taru 8 B ogry
CTOPOHY IIMTOK MOBOPAYMBACTCH OTHOCHTE/IBHO OCH (IOMIONA) HA BBUTYCK, TIPY JXBHXKC-
HuH B 06PaTHYIO CTOPOHY — WMTOK yOupaetcs, JIyulue BApHAHTH KPENIEHMs IUTKA —
€ MOMOWIBIO MIAPHAPHBIX y3708. [Togsecka u ynpasicHME TAKMM UIMTKOM OT CHJIOBOID
uuauHApa (Tara /2) mokasanwl Ha puc. 4.3, 2, ceuenuss 5—B5 u B—B, 2

Kapkac BeBHKHODO mutka (cM. puc. 4.3, d) MOXeT colepXaTh [Ba JIOHXEPOHA 0.
ofMMBKY CHH3Y M CBEPXY Kapkaca, YToObl MMETh 3AMKHYTHI KOHTYP A5 BOCTIPHSTHI
kpyuenns. Il[urox ycrasasamsaercs HAa KpHUE HA MoHopenbcax 9 (oM. puc. 4.3, ¢),
3AKPEIICHHBX HA YCHJICHHBIX HEPBIODAX M 3ajHeM JOHXepome (3agueit cremke), W
NEPEMENAETCS N0 ITUM PE/bCaM OpH NOMOIM KAPETOK C poaukamu [0 wim npu noMomy
CKOJIB3SAIIHX ONOP — MOA3YHOB. Il JOTMOJHATENLHON (DHKCAUMH MOHOPEThCA MOCYT
OHITh HCITOTB30BAHEI CTEPXKHH — moAkocel /1. TIpw BEIMyCKE MUTOK TATOH OT CHJIOBOM
OMIMHIPA CMEMAeTcs HAs3al M OTKJIOHAETCS BHM3. JI19 CHHXDOHHSAIWM OTKAOHEHHS
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4, TlosopoTaniit (), BeiBMKHOR (6), meaenoi
MHOrOmenesnie (2) saxprukn

TUTEOB INTOKH HX CHJIOBBIX [[H-
B COCAMHCHBI TPOCOBOH TIPOBOAKOM.
OM TIOTOKEHRH OIHTKA 3aHPAIOT-
amu RO m3bexaHme MX OTCOCA B

2. 3axpuiaky (puc. 4.4). Jaxpeiikom
eTCsl MPOhNIMPOBAHHAS NMONBUMKHAS
, PACTIONOXKEHHAS B €10 XBOCTO-
W OTKJAOHAEMASN BHHI3 I YBEJTHUYEHHS IIOT,['bBMHDﬁ CHJTHI KPR, an aToM
ETCH ¥ COMPOTMBIEHME camonera. Paanwuaror:
POMHBIE 3AXPHLAGK — 3AKPBUIOK, NOBOPAYMBAEMBIE BOKPYT CBESAHHON C KpPBLIOM
imerns (puc. 4.4, @);
10aukHOU 3aKPbLIOK — 3AKPLUIOK, TOBOPAaUHBACMBI OTHOCHTE/IBHO OCH BPAaWIEHHs
JBPEMCHHO CMEIIACMBIA HA3aN BIOTh XOPAH KPHUIA IS YBENWUCHHS €r0 [UI0mamu
4.4, 6);
Ol FaKpeLIOK — 3AKPBUIOK, NPH OTKJOHEHHH KOTOPOrO MEXAY €0 HOCKOM U
1 oBpasyercs npodmanpoBanHas wesas (eM. pac. 4.4, a);
HOZOWLEACA0N 3QKPBLIOK — AAKPHITIOK, COCTABEHHAIN 3 HECKOTBKHX TMOJABMAKHBIX
OTKJIOHSIOMMXCA HA PASHHIC YIVIBI B PA3Je/ISiOIHXCH NpohHIHpOBAHHEIME
{cM. puc, 4.4, 2),
ENMYEHAS NOABEMHON CHTbI KPHIIA C TIOMOIBI0 PA3HEIX THIIOB 3AKDPEUIKOB
# PACCMOTPEHHHE B monpasn. 4.2.4 dakrops. HanGoasmmii mpapoct i S
mmmenenue BHBHXHEE 3aKpEUTKE. OrHOmenwue b, /b xOpHHE 3aKpPhUIKA b K
b cocrapnger 0,3...0,4, &, = 40...50° — ana ﬂOBOpO'l‘HHX 3akpeuikos u 50 607 —
OPOUIENERBIX aaxphmxus S,/5=0,15...0,25.
HCTPpYKUHS nosupo'rnurn 3AKpHAKA noKasaHa Ha
, OHa TANAYHA V1S KOHCTPYKUMHA HE TOJTBKO BCEX THIOB 3aKPHUIKOB, HO M LIS
[HH ﬂpmHUB prﬂMEH_Hﬂ. HCT[OJ'LI:HyC‘.MHx B CMCTEME YNpaBJIEHHS CAMOJIETOM,
B, PY/eil HATPABJIEHHs M BBICOTHL,
CTPYKIMS 3aKPHJIKA COCTOMT M3 Kapkaca m obmmeku, Kapkac ofwuHo coctomT
JIOHAEpOHA (MHOTAA TPYOUATOTO CCUEHMSI U1 BOCOPUATUS M, ), CTPHHIEPOB
Ha norxkepoHe ycTaHABNMHBAIOT V31bl HABCCKH 3AKPHUIKA H ynpa.maann K
{y KPCTATCSA TATA CHIOBOTO LMIHHIPA /IS OTKJIOHCHHA 3aKphUIKA. 3agHeas
3AKPHUIKA MOMKET MMETh COTOBYI0 KOHCTPYKIMIO, YTO MOBLIIAET Er0 JXECTKOCTh
bliaer Maccy. Hasecka Takoro 3aKkphiiiKa OCYIIECTBASETCH NPU MOMOLK KPOH-
2, yCTAHABIMBACMBIX HA CTHIKAX YCHICHHBIX HEPBIOP W 3aHEr0 JOHXKEPOHA
CTEHKHM) Kphiia.
;C'I‘pyKl’.[P.lﬂ M BHCIWHHHR BHJO BHABHXHOID 3d4KpPHRAKA
bi Ha puc. 4.5, 0. KCC 2roro sakpeuika nojolna paccMorpennoi. Oanako ans
WKEHMS] HA33] [0 XOPAC M OTKJOHEHHMs BHHM3 HMCHOABIYIOTCH CHEUMATHHO
IHPOBAHHBIE HANPAB/IAIONINE PebChl /{), 3AKPETUIEHHBIE HA YCHJICHHBIX HEPBIO-
¥ OMUPANIACCS HA 3TH PEAbCH (CKOML3MIOHE MO HEM) poxmkH 20 u I8,
€ HA TOPIEGBHX HEPBIOPAX 3AKPHEIKA HA XpoHWTeiHAx /9 u 2/ {(ceycHue
puc. 4.5, &) . Ha JjiorxepoHe 3aKpeiika 3aKpeiuien KpOHmTein /7, ¢ XoTopsm

0 YCTPOMCTRO BHINOIHSIET (DYHKUMIO KAPCTOK, C NOMOMIGI) KOTOPBIX 3AKPLUIOK NBMMKETCH 110 HATpARns-
am 10.

151



Puc. 4.5, KOHCTPYKUMS NOBOPOTHOND ¥ BEBHIKHOTO 3aKPLUIKOBR, KOHCTPYKIHE MOHOPEIBCA M KAPETKH
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tBg3aHa Tara 9 CHAOROrD NpWBOJA BeMycka M yOOpEH 3akpeitkos. Ha ceuenmax 5—B u
I—I" (cM. puc. 4.5, @) npuseneHa KOHCTPYKUMS PoauMKoB 20 1 {8, COCTOSINMX M3 BTYJIOK-
ocelt 27 W BACAKEHHBIX HA HHX NOAWHOHHKOB 25. BTyJIKH 3anpeccOBHBATCA B CHCIH-
aTeEBE THeana 24 HA TOPUCBRIX HEpBIOpax 3akpenka. Ha cevenmm J—/7
(cm. puc. 4.5, @ nysxtapom 22 nokasaHa TPAGKTOPHS NBHXKEHHS poMHKoB /8 mo
perscam 10 npa seinycke u yGopke 3aKpeuiKa.

KoHcTpyKuus mMEACBOro 3aKpHJAKa AaHajlorduHa ONMHCAHHON
puime. Quepranmus HOCKA 3aKPEUIKA M 3afHCH YacTH KpHUTa, NMONOKEHNE HETOABMAHOM
0CH BPAUICHMA 3AKPHUIKA BHIGHPAIOTCA TaK, YTOOL MPH OTK/TOHCHHH 3aKPBUTKA 00pasoBbl-
panace NpoWIMPOBAHHAS MEAh, YCKOPAIOMAS ABHXKEHHE NPOXOASMIEr0 4epes Hee
BOSNYXa M HANPABASIOMIAN €ro BAO/Ib BEPXHEH MOBEPXHOCTH 3aKPBUIKA. ITO NO3BOALET
NOAYUHTH 6(L'IEE! BBICOKHE 3HAUYCHHS L'ya Ha B3JCTC M NOCAIKE,

KoHCTpyKUuns WMeneBOTro 3aKpPHJAKA € nedaexTopomM
(cm. puc. 4.5, 6, ¢) BKIOUACT B ceOS KOHCTPYKUMIO COOCTBCHHO 3aKpHUIKA [, meduieKTo-
pa 4, kdperok 5 u nogpemMuukoe 8. Jdeghaekmop — 570 NPUPHIHPOBAHAAS YACThL 3AKPhLI-
Kd, YCTAHOBJACHHAN HCNOABHIKHO NEPel HOCKOM 3aKPHEUIKA B ofpasymiomas weis nepen
wam. [1pH OTKIOHCHHH 3aKPBRUIKA MEXIY XBOCTOBOM YACTBIO Kphula, JediaexTopoM H
3AKPBUIKOM 0OpasyeTcd JBOHHAA NpOdMINPOBAHEAS MIETh, YEM B IHAYATCTLHON CTEMEHA
1 O0BACASCTCS BHICOKAN PEKTHBHOCTE TAKHX 33KPLUIKOB ¥ BOIMOXKHOCTE TOJYUYEHARA
BHICOKWX SHAUCHAH €y g,

ITEMEHTH KOHCTPYKIMHM 3dKPbUIKA NoKa3daHol Ha puc. 4.5, 6. Jlomxepon — B suae
,m;yxnos]cuoﬁ 63J1Kl‘l. Ha HEM, KaK OCHOBHOM CHJIOBOM JJIEMEHTE 3dKpLLTKA, yCTaHaBIW-
BAIOTCH KPOHINTEHHB 119 KpPEnJCHHs Kapetok 5 u nogsemuukos § Ha puc 4.5, ¢
noKa3aH BUJ CHU3Y C3aJH HA 3aKpuiIoK / ¢ neduekTopom 4 M KapeTkoit 5, MOHOpEILC
10 ¢ noakocamu 6, /1 ero kpervieHus K 3aaHemy JIOHKEPOHY KPhUld, Y3ea 7 KperieHus
NOThEMHHKA HA IOHKEPOHE Kpbiia [2.

‘Kapemxu 5 (cwm. puc. 4.5, 4, ) COCTOAT M3 ABYX WITAMNOOBAHHHIX DaM, COEIH-
HEHHBIX 6()JlTaMM. ME)E,E[_V HHMH Ha OCHX YCTAHABJIMBAKTCH HIOMBYATHIE MOOILIHIT-
HHKH, KOTOpHLIE NPH BLHJIBHXECHHH 33aKPLUIKOB KATATCH MO0 NMOJAKAM MOHOPEIbCd 10
(em. puc. 4.5, ¢). Ha puc. 4.6 noka3aH onuH W3 BAPHAHTOR KPEILIEHAS KADETKA W €e
KOHCTPYKIIHH.

3neck: | — 3akpuUIOK; 2 — KPOHWITEAH KpPenieHWs KapeTk; 3 — paMa xapetku; 4 — peanc; 5 —
HIOMBHATHIE TOQIIHITHHEHR.

Muouopease 10 (em. puc. 4.3, 6, &) npeacrasager coboit wsoray T B dopme ayru
OKPYKHOCTH  CTANILHOA JABYTABPOBKIA npothuab, [1OBEPXHOCTH MONOK MOHOpETbCa
wmadyrores 1 xpomapyiorcs. Ha nem (em. puc. 4.5, 2) umeercs npoymmna 15 noa Gosr
A48 KPEIIEHUS K KPOHINTEHHY /6, YCTAHOBACHHOMY HA CTHIKE YCHICHHOM HEPBIOPHL B
34]IHETO JIOHXXEPOHA KpHaa /2, u ysen /4 115 KpenieHAs MOHODEILCA K NOJKocaMm 6 u
11 (13 — npoymuHa O18 KPEIEHAS moakoca 6).

Onucannbiec KOHCTPYKIMH KAPETOK W PETHCOR TIOTYYMIN IIHPOKOE PAcnpoCTPaHEHHE
KdK HaﬂﬁDﬂCB TIPOCTHIE M HANEKHBIE.

HAedpaexmop 4 (cm, puc, 4.5, 6, a) coctonut u3 nuadparM, oOMHBKH ¥ KOHLEBOro
crpunrepa. JuadparMsi — W3 JMCTOBOND MATEPHANA B BHIE CTGHOK C MOACOM 7O KOHTY-
py. Onopm fecnextopa 3 (cM. puc, 4.5, 0) COCTOAT M3 CTEHOK C YTOIKOBEIME TIPOMHAIMH
CHEPXY M CHM3Y M CAYXaT A8 Kpenvienns aediekTopa Ha 3aKpRUIKC,

Bunmoaste nodvemnuxu 8 (cM. puc. 4.5, 6), DOAyva0MAEe TPHBOA OT TPAHCMHCCHEH
H CBISAHHBIC C 3AKPBHLIKOM YEPE3 KPOHIUTEHHB HA €r0 JIOHXEPOHE, CIYKAT s YOpasic-
HAS BRINYCKOM WM yOOpKO# 3aKpeLikoB. BTopoil onmopoll moabeMHWKOB &8 SIBASHOTCS
yaiH 7 HA CTHIKC YCHWICHHOH HCPBIOPH M 3aJHEN0 JIOHXEPOHA (CTEHKH) KphLid.
Banel rpaHCMECCHH TIPUBOAATCA BO BPAIIATENbHOE ABMKCHME OT rugponpusoaa. Ilpame
[0 KOHCTPYKLMH HABECKA 3aKPBUTKA € AedICKTOPOM HA BRIHOCHBIX KpPOHINTEHHAX (CM.
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PHC. 4.6, KOHCTPYKIMS KAPETKH W Y3JIOB €8 KPENIEHHS

puc. 4.5, %), HO AOTOMHATENRHOE COMPOTHBICHAE (TaXe C OBTEKATENSMH HA KPOHIUTEH-
HAX) YXYAWAET SKOHOMAYHOCTH CAMOJETA HA KPEHCEPCKOM PeXHME,
KoHCTpykumns BHHTOBMX MOTREMHUKOB Byaer paccmoTpena Huxe (oM. puc. 8.14),
KUHCTP}'KH![H TPEXMENEBOTO BHIBHXHOIr0o 3aKpHAKaA
3aKpBIIOK COCTOMT M3 OCHOBHOTO 2 M XBOCTOBOrO [/ 3BeHbeB W jedaextopa 4
(puc. 4.7, a, 6). :
OcHoanoe 36eH0 9BNFETCA UEHTPANBHON HECYMEH YacTelo M TIABHBIM CHJIOBEIM
9MIEMEHTOM TPEXINENEBOr0 3aKPHUIKA, HA KOTOPOM MOHTHPYIOTCH XBOCTOBOE 3BCHO I
aedextop. Cmopoit HaBOp S5TOro 3BEHA COCTOMT H3 ABYX JIOHXEPOHOB 5, 7
(cu. puc. 4.7, 6, ceucHne A—A), naHenci 6 ¢ COTOBBIM 3ANOAHHTENEM, HEPBIOp 8,
ofmmBKYM HOCKA W XBOCTOBOM uacti. Ha puc. 4.7, ¢ nokasaus onopusie yaias 9 kpenne-
HHUS Kaperok [/, Ha puc. 4.7, ¢ — mWKEopeHs /2 BUHTOBOIO MOTBEMHHMKA, & Ha puc. 4.7, @
— KpOHIOTEUHBI /3 M pesibChl /4 HABECKH XBOCTOBOIO 3BeHA. TpexcioiiHeie maHe d B
KECCOHC OCHOBHOTO 3BCHA 3aKphUIka paboraior npm m3rube Kak BIOME G0 pasMaxa, Tak
M B IUIOCKOCTH XOPH, MOBHINAS XCCTKOCTh 3aKPHITIKA H CHHXAas ero Maccy.
KoHCTpyKIHS OCHOBHHIX CHJIOBHLX 3JICMCHTOB 3aKphiika Tunosas. Hocku Hepsiop, &
KOTOPHIM KPETIATCS Y3/Ibl KAPETOK M YNPaBICHHSA, YCWwicHs npodwisvu. Hasenmsaercs
OCHOBHOC 3BEHO 3dKPBIJIKA HA PE/IbCAax, N0 KOTOPHIM OHO NEPEMENIACTCA HA KAPeTKax ¢
NOMOMIbI0 BHHTOBBIX MEXAHM3MOB (N0 OOBIUHON cucTeme pesnst — Kaperka). Ecm
xaperku [J] xpemdarcs K 3aKpeRIKY € NOMOWIBK KAPAAHHOIO Mexanuwama [
(cm. puc. 4.7, a) ¢ BEPTUKANBHON W FOPM3OHTANBHON OCAMHA (CPABHMTE C KPEMICHHEM
KApPEeTKH HA pHcC. 46). TO 2TO NO3BOIAET [)CYI'I[EL‘['BJ‘IHTB MNPOCTPAHCTBEHHOE ABHXEHHE
3AKphUJIKA € MOMOLIBKY TMJIOCKHX penskCoB M MPOCThIX KAPETOK; MOAYYATh PA3ITHYHBIE
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Puc, 4.7. Kouctpykums TPEXIENEBOr0 3aKPLUIKA H BrO NIEMEHTOR

(HeoGX0AMMEIE) 3ABUCHMOCTH MEXAY XONAOM 3AKPHUIKA W YIVIAMH Er0 OTKJIOHEHHS;
ynpomark TpeGoBAHNG K B3aHMHOU CTHIKOBKE PENIbCOB, YCTAHOBJICHHEIX HA KpHUIE, M
KapeTok 3akpeuika. CTakaH rOPA30OHTAILHOR OCH KAPAAHA YCTAHABIMBAETCS B ONOPHBIX
y3nax 9 OCHOBHOTO 3BEHA 3aKPhUIKA M KPEOHTCH dnanuem,

Ysen xpenacHUs BHHTOBOIO nmogbeMHMka (Ha pac, 4.7, 2 OH BHIOOJHEH B BHAE
IIKBOpHA /2) COSAMHSET OCHOBHOE 3BEHO 2 33aKPBRUIKA C raMKOH BHHTOBOTO MOABEMHMKA.
ITpu pabore TpaHCMHUCCHM OT THAPONPHBOIA MM IEKTPONPHBOAA raika (cm. puc. 8.14)
TEPEeMENIAeTC MO BPAMAIOMEMYCst BHHTY M YEpe3 IIKBOPEHb [2 MEpEeNBUraeT 3aKphLIoK
2 mo penscam I8 (cm. puc, 4.7, ) ¢ nomompo kaperok /J. [lns  nosplieHAs
HAACKHOCTH KaX[as CEKUMS 3aKphlIKa NPUBOAHTCH B ABHXKEHME ABYMS BHHTOBBIMH
TIOABEMHUKAMH,

Xasocmoaoe 3aero 3akpeika I (cm, puc. 4.7, a, 6, @) COCTOMT M3 Kapkaca (J0HXEpo-
HA ¥ HOCKOB Hepsiop) ¥ odmmpku, OHO MOXKET HMETh COTOBYIO KOHCTPYKIIHIO, TOBBIIA-
IOULYI0 €ro XKecTKOCTh W YMEHBIIAKOULYHO Maccy. JIn8 BEIBHKCHUS M OTKJIOHCHHS 3TOTO
3BEHA IPH BHINYCKE 3AKPHUIKOB MOXKHO MCHO/Ib30BaTh OBHUHYIO cucTeMy peabc {4 —
xaperka /1 (cu. puc. 4.7, 9).

Ha puc. 4.8 [24] mokasaH MexaHuM3M OTKJIOHEHMS XBOCTOBONO 3BEHA 9 TPEXILIEIEBOrO
3AKPEUIKA C MOMOLIBI0 AONOJHATEILHOTO PHIYAXKHOND MEXAHHAMA, YNPABILIOMETO Cro
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Puc, 4.8, KoHCTPYKIHS XBOCTOROIO SBCHA TPEXINEGNCHOTO 3AKPLUIKA

BEABIKeHHEM. TIOBOPOT YHpPaBILiomero peyara 3, 3a0ar0mero ABHAKCHAC XBOCTOBOM)
3BEHY, OCYWECTBASETCS OT POAMKa 4, 00KATHIBAKIMENO CHENHATBHEIN JKCUEHTPHY

YAPABASIOWIETO PhIYArd J MPUBEAET K NepeMemenuo Taru /0, KHHEMATHYECKH CBA3a
HOIf ¢ puigaroM J. B pesyabtaTe XBOCTOBOE 3BEHO 9 HAYUHET OTKAORATHES TATOH
OTHOCHTEIBHO (hPMKCHPOBAHHON OCH BPAMmEHHA § HA CIENHATBPHBIX KPOHMTEHHAX 7, D
KPOHINTCHHEL BEIXONSAT 34 KOHTYD Kpeuia (cM. puc. 4.8, a, 0). [Lna ymennmenus mporuta
XBOCTOBOTO 3BCHA MCMOMB3YeTCS MpoMexyTousas omopa [/ (cw. puc. 4.8, 4).

Korcrpyrumna aednexropa onucwBanack eemme. Ecmm aedaexTop BHIBRXHOH, TO 4K
€10 BHIABMXCHMSI MOXKHO MCIIOJIb30BaTh CHCTEMY pelbC — Kaperka. B atoM coayuae pens
cBf3aH ¢ gehaeKTOPoOM, a KAPEeTKa — ¢ OCHOBHHIM 3BeHOM 3akpeitka. Ha puc. 4.7, a
MoKasaHa onHa us onop 3 ne(tmck.mpa.

Penvcnr aaxpotixos (cM. puc. 4.7, €) — KOHCOMBHBIC BANTKN W3 BECOKONPOUHON
ABYTABPOBOIO CEUCHUS C MOJNKAMM M AOPOXKKAMM ISl TONIIMITHAKOBEIX Y3/I0B Kape

¥ 3AHEro JOHXKepona /6 B XBOCTOROM uacTh kpeuta, Jlpyrae, Bosee pacnpocTpaHenn 3
BAPMAHTHI YCTAHOBKH PEBCOB € MOAKPENNIEHHEM MX MOAKOCAME TON0GHBL NOKASAHHOMY
Ha pHC. 4.5, 2.

4.3.3. TacuTe M NOABEMHOMN CHIbI (TOPMO3HbBIE LMTKH) H MHTEPLENTOPbl — MNOIBKR-
HHIC YACTA KPHAa B BAAC NpodmIAPOBAHHLIX IMHATKOB (TLIACTHH), DACTIONOXKCHHHE HA
BepxHeit MOBEPXHOCTM KpPHUIA BOCPEAH 3JAKPHIIKOB M CAyXaliue s YTDABJICHH.
nogbemMHOM chnoit (em. puc. 4.1). OHA UMEIOT CXOOHYH KOHCTPYKLMIO H NpH B @
OTKJIOHSIOTCH BBEPX, BBI3BIBAS CPHB MOTOKA (puc. 4.9, a), NagcHAC NOXbCMHON CHITH 0
VBETMUEHHME CONPOTHBIEHMS, 4 B YOPAHHOM MOJOXKCHHA — YTOIUICHHI B KPhino. [Ipd
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Pric. 4.9. KoHCTPYKUMS MHTEPIUENTOPA K Y3JI0B €10 HABECKH M YNPABIEHUS

BKJIKOUEHUH TAacCHATENIH NOTpEMHOH CHikl (TOPMO3HEIE MIMTKH) OTKAOHSIOTCH BBEPX
CHMMETPHYHO HA O0EHX NONIOBHMHAX KPBLIA, A NPH BKMIOYEHHH MHTEPLENTOPOB BEEPX
OTKJIOHSETCS MHTEPHENTOP TOMBKO TOH NMOJOBAHBI KPEUIA, B CTOPOHY KOTOPOA HA{O
cosnath KpeH. [IoamoMy MHTEpPUENTOPH SB/SIOTCH OPraHoM TONMEPEYHOM YMPABIAEMOCTH
camonera. Jas nossiuerns HbHEKTHBHOCTH YIPABNEHHS OTHOCHTEIBHO MPONCIBHOA OCH
caMoIeTa MHTEPLENTOPsl PasMemaloT Ha GobIieM yaaieHd: OT 9TOH OCH, KAK MpPABKIO,
BHOEPENH HAPYXKHOrO 3aKPhITKA, YBETAUMBAS TIEUO MOMEHTA M, racuTe n NONBEMHON
CHJIHl  PA3MEIAIOT BHEDPEM BHYTPEHHETO 33KPhUIKa, HaofopoT, YMEHbAs nuieyo
MOMEHTA M, Ha c1yyall HECHMMETPHYHOINO OTKJIOHEHMS TOPMO3HBIX IIMTKOB.

Hcnomngosanme racuTeeit mombeMHONM CH/THL (TOPMO3HBIX NIMTKOB) MPH 3aX0Ne HA
MOCANKY TMOIBO/ISET YTOUHSTH 3aXOA, YBEIMUMBAS KPYTH3HY IIAHMPOBAHWS, TAK KAK NpH
OTKJOHEHHMH 3THX CPEACTB MEXAHM3ANHWA YMEHBIIAETCA MNOXBEMHAS CWAIA KpeHJA A
YBEIMUMBAETCS €r0 COTMPOTHB/ICHHE (YXYNIIAETCH A3PONMHAMMUECKOE Kauectso). Mc-
NOTE30BAHME ITHX CPENCTB NPH Npodere nocie NPH3EMICHNAS TIO3BOMISET COKPATHTH Lo
TAK KAK OHH HE TOJHKO YBETHYHBAIOT €., HO H TyTeM CPHBA NOTOKA, ofTeKawomero
JAKPHUIKH, PEIKO YMEHBIIAIOT TONBEMHYIO CATY KPbUIa, CAMOJIET TPOCEAET, 4To
TIPHBOIMT K YBEJIHUEHHIO CHJI CHEMIEHHN Koaec ¢ mosepxHoctsio BITIT u mossonsmer
Gonee addeKTHBHO HCOOB30BATh TOPMO3a. B oTOM Ciyuae BEMOUEHHWE racHTeNeH
HOTBEMHOI CHIBL GIOKMPYIOT € HAUANOM OOXATHA AMOPTHSALMH OCHOBHBIX OTNOP [UACCH.

IpamMeHenne HATEPOENTOPOB BOIMOXKHO KAK COBMECTHO C S/IEPOHAMH, TAK H BMECTO
HHX, HanpuMep ¢ TuddepeaIUanbHO OTKIOHIEMBIMH MOJOBHHAMH LIEIEHONOBOPOTHOTO
I'0 (korma B XBOCTOBAS YACTh KPBUTA 3AHSTA 3aKphUKamu), BrmoueHne mHTEpuenTo-
poB GNIOKHDPYIOT A5 TIOBEIICHNS HDGEKTHBHOCTH YTIPABAEHHS MO KPEHY C OTKIOHEHHEM
mTypeasa (pydKH) Mocie OTKIOHEHAd TMocAefHuMX Ha 2...3° oT HedTpaJbHOro nmomsoxe-
EHS. YT/l OTKJIOHEHHS MHTepuenTopos &, = 60°. CepheaHsiM HEAOCTATKOM MHTEpIEN-
TopoB sBafercd bgexT sanmasgHBAHMA B MIMCHEHMM NOTBEMHOM CHJIM, MPHCYIIHHA
HAYANBHOMY MOMEHTY B OTKJOHCHHM HHTEPLENTOPOB, YTO YXYQINAET MaHEBpPEHHEE
XapaKTEPHCTHKH CAMOJIETA.

Koncrpykunsa Ha pac 4.9, 6, ¢, ¢ nokazana TAnosasi KOHCTPYKLMS TACATE-
Jid TMOABEMHOM CHUIHL M HHTepmenTopa camonera Mn-86, kaxnsii M3 KOTOPHIX COCTOMT M3
HECKOJIBKHMX CEKIIHi, OCHuny CHJIOBOH KOHCTPYKIMHM KaXIOH CEKIHH COCTABISIOT ABE
nMaHen| /, COCTHIKOBAHHBIE CO CPeAHMM KpoHmTedHOM 4. [Taneas cOCTOHT M3 JOHXKEpoHA
H [OBYX TOPUEBBIX HEPBIOP 6 MIBEJUIEPHOTO CEYEHWs, BEPXHEH M HIDKHEH OOWIMBOK,
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XBOCTOBOIO CTpMHIEpa 7, COTOBOMD MCTAJIMYECKOrO SANOMHWTCASA, nwa(bpa.m i
HOCOBOH wacTh W npocduns repMeruaanmn. Cpemumit KpoHOITeRH HABeCKH 4 npeq s
er coBoil MOHOMMTHYIO GANKy ABYTABPOBOIO CCUCHWS, PACTIOJOKEHHYIO N0 BCER JLIH
xopael npouas. Ha mem namerorca ymko 9 {cm. puc. 4.9, 2) aas HABECKM CEKIMN |
KpOHITEHH /0 HA 3aOHEM JIOHXCPOHE KPBLTA & M mpoymmHHA {2 119 KPEricHES i
umanEapa / /. Takoe KOHCTPYKTHBHOC PEIICHUE CPENHCTO KPOHITeHHA 4 (coBMenm
B OJHOM yaue ABYX (DyHKINIE) BMCCTC C KJICCHOMN COTOBOIH KOHCTpPYKIHEH Beeil ce
ofecneuneacT pACCMATPHBACMBIM ATPEraTaM BHIMTPHIN B MACCE H HEOOXOmmMyH
TKOCTE. JIONO/THUTEIBHEIC V3L 18 HABCCKH HHTCpHENTOpa (Yane 5 W 2 Ha JIOHXE
KphUIA 8) HAXONATCS HA JBYX TOPUEBHIX YCHASHHHX HCPBIOPAX 6 MHTEPHOENTOPA.

Ha serkux MaHEBPCHHEIX CAMOJICTAX MHTCPUCOTOPE MOXHO KOHCTPYKTHBHO Bl
HATH JUO0 B BHAC MOHOJHTHHIX KCCTKHX MPO(HIHPOBAHHBIX TUTACTHH HA IHOMIIO
KPCIUICHAW, JIMOO B BHAC MAHCAH (MOAKPEIUICHHON OONIMBKM), HABCHIMBAEMON Ha
HA IMAPHHPHBIX Y3714X. i

Ha puc. 4.9, 0 nokasas eme ONHH BHA TOPMO3HLIX INMTKOB, NPUMCHABLIHXCH H
JNETKMX MaHeBPeHHBIX caMonerax. IlluTkn Ha BepxHell u HIKHEN NOBEPXHOCTIX KP
CBSI3AHBL CHHXPOHH3HPYIOMWEH TAro# /3 M BENTYCKAKOTCS B MOTOK CHIOBBIM LIM/IMHI
14, Onvcannsil npocTeHINl NPUALHN YIPABJICHAS UWIHTKAMH, PACKPHIBAIOLMMHC
PASHBIC CTOPOHEL, NPONO/DKACT NPHBJICKATE BHUMAHHE KOHCTPYKTOPOB [IPH HEOOXOIHMS
TH YCTAHOBKH HA CAMOJIETE TOPMOIHEIX IHTKOB .

4.3.4. MexaHW3a|s HOCOBOI YACTH KPBUTA TPCAHASHAYCHA [UIsl 3ATSTHBAHMS
ofTeKaromero KPLUIo MOTOKA Ha GOMBIIAC YIiikl ATAKH ¥ YBEAHYEHHHA BCICACTRHE 3
FHAUCHHH ¢ R K cpeacream MexaHM3aum@ HOCOBOM YACTH KPBUIA, IO/YYHBI
nanboNbIIeE PACNPOCTPAHEHNE, OTHOCATCS TAKME NMOABHKHBIE YACTA KPHIa, KaK 0pe
KPBIJIKH ¥ OTKJIOHSIEMBIE HOCKH (CM. puc. 4.1).

Ofecneunsasl 3HAYMTENBHBIA 3AMAC N0 KPHTHUECKHM YIIAM atakd (cM. pHC.
TPENKPHJIKH W OTKJAOHAEMBIE HOCKH SIBJAAKOTCH TEMH CPEACTBAMH, KOTODHIC MOl
VBEMUEHHS ¢y, 00ECTEHUGAIONM GOTMOKHOCS PEATUIAUUL RPUPOCIRA Cyy, T
CPeNCTBAMH MEXAHW3IAMWH. Hpu pPa3MENEHHN MEXAHUIANWH HA KOHIAX KPBUIA 3
HHE CPHBA MOBKmAET HDEKTHBHOCTD HMEPOHOB Ha DOMBIIMX YRIAX ATAKK M 10
HYI0 YCTORUMBOCTH camoneTa. OcoBeHHO TO BAKHO NS CAMOJIETOR CO CTPEJIDHI
KDBUTBSMH.

ITpedxpuiaku — NpoMANDOBAHHAS MOABMAKHAS YACTh KPHIA, PACTIONOXKEH
HOCOBOI ero uacte (puc. 4.10, a, 6, @, ¢). Ilpn BHIycKe NPEgKPHUIKOB [ B 10
MEsIY HAMH M HOCOBOWM UYACTRIO KphUIA 6 obpasycrca npodMaupoBaHHAs LIETL,

unsatowas Gonee ycroiumsoe ofTeKaHue xpHAa Ha Oofbwmx yraax ataku (B
- p/b =0,12...0,18, 5““ = 20...30%). Ipenkphinky HA KA’I0M IOMYKPELUIE COCTOS
HECROMBKIX CEKIHH, COCTMHSIOMMXCA ¢ KAPKACOM KphLIa Jub0 MOCPEacTBOM pe
BMHTOBEIX MCXAHH3MOB, COCOMHCHHBIX C TpadcMmccmei (oM. puc. 4.10, a, 6),
NOMOLIBK) KPOHIOTCHAA [2 HA NpeakphiIKe M KYJIMCHOrO mMexanmima /I B HOCOBOH
KpeL1a 6 (cm. puc. 4.10, @).

Kowcrpyxuwg kaxgod cekuwn Opepkpmika [, w3oBpacnnoro #
puc. 4.10, a, 6, cocTONT M3 NOHXKEPOHA 3, CTPUHrepon, Hepsop 4 W aaacparM 2
OBMIMBKH, PEMbCOB § M KAPETOK € POMKAMH 8, 4 TAKXKE KPOHIMTCHAHOB 7 KPCIUICH
BUHTOBBIX TIOXHCMHMKOB 4 PenbeoB. [Ipu pafore TPAHCMUCCHE CC MEXAHHIMBI (BAHTC
TNOFEEMHUKH) MEPEMEINAIOT NPEAKPRLUIOK PEABCAMH [0 KAPCTKAM 8, 3aKpEILTCHHBM
nepeAHeM NoHKepoHe 9 Kphina. B yOpaHHOM M BHIYLIEHHOM NOJOKCHHNX NPEAKph

*
Hanpuvep, PacKphIBaOIMECH DYIH HATIPARICHHS — TOPMOSHBIE IMTKM HA BEPTHEANBHOM ODE]
"Bypana”, TOpMOINLIE HiHTke HA Kpsuibsx Cy-25.
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5 PHC. 4.10. KOHCTPYKLMS 2NEMEHTOB MEXAHH-
Bud A i 3aLUHK NEPEIHEH KPOMKH KPbLIA

(bukcupyeTcs TOpMo3oM TpascMuccHB. TIpuBOIOM A8 NpPEAKpHIIKA, MOKA3AHHOTO HA
puc. 4.10, @, cnyxuT Tara /0 oT CM0BOrO UMJAMHADA.

Jlng ofecrieueHns BHICOKOTO KAUECTBA MOBEPXHOCTH HOCKA KPHUIA CTHIKM MEXIy
CEKUMAMH MPEAKPHUIKA TEPMETH3MPYIOTCA JEHTAMW W HAKJAJKAMM, PeryJmpyercs
NOIOKEHHE POIMKOB, [0 KOTOPHIM JBVZKETCS Pehc, M CAMO MECTO KPCILIEHHS MPEIKphUT-
KA K PEbCY, OCYWICCTB/IACTCA MOATAT NPEAKPLIIKOB K KPHUTY B YOPAHHOM MOOXKEHHUH.
Onnako H3-3a pasHOro Mporuba KpLiia U MPeJKPEUIKOB TPYAHO YCTPAHATE YCTYIUATYIO
WeTh MeXIy NPeIKPEUIKOM B HOCKOM KPhUIa B YODAHHOM MOJMOXKEHHH. 3TO YBETHUMBAET
IHAUCHUE €, M CHIDKAET A3POIMHAMMUECKOE KAYCCTBO.

Ha maneBpensHbix caMoneTax NPeaKpPhiIOK MOXKET GhiTh MOHOAMTHON KOHCTDYKLMH
(em. puc. 4.10, ) nan cocTosuTs M3 OOMMBKY, MPOAOABHBIX pedep XKeCTKOCTH U HEPBIOD,
CHCTEMBL PEJIC — KApeTKa (10 aHAJOrMH ¢ KOHCTPYKLIMEH, nokasanuoih Ha puc. 4.10, &)
H TATHA OT CHIOBOTO OMIMHIPA.

OTKAOHAECMBE HOCKH TPHMEHJIOT HA CAMOJICTAX C MAION OTHOCHTEILHOM
TOMIEHON KPhUIA W TOHKOW mepemHelf KpoMkoi, 3aTpymHAIONIEd paaMemcHAe MexXaHwa-

nos. OHM JA0T MEHBWIMI IPUPOCT Acy, nay, YEM NPEIKPEIKH.
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OnMH M3 BAPMAHTOB KOHCTPYKLMM Hocka 13 mokasar Ha puc. 4.10, &. On orkionser-
Csi OTHOCHTE/IBHO MAPHUPOB /4, YCTAHOB/JEHHBIX HA HIDKHEM MOSCE MEPETHEro JIOHKEpo-
HA Kpbina 9 wm nepepseit crenku. T1pn moBopoTe HOCKA OTHOCHTEIBHO OCH €r0 BEPXHAL
KPOMKA CKOJIB3UT MO CHEUHasbHOMY Npothumio, 3aKPenJeHHOMY Ha KPBUIE, NPeAoTBpa-
mas obpasosanne mean. [puMenenne rubkoii OGMMBKY W3 CTEKJOBOIOKHA NOIBOIAET
YTIPOCTHTh KOHCTPYKIMIO OTKJIOHSEMOTO HOCKA.

Markwmw Kprorepa (cm puc. 4.10, 0) ycraHaBampaloT B KODHEBOM YacTH
KphuIa Ha ero Hocke. OHM NPEMERSIOTCS B COMETAHMH ¢ NPEAKPHUTKAMM HA CTPE/IOBHI-
HHIX KPBUTBSIX IS TIPEAOTBPAIICHAS BHIXONA CAMOJIETA HA 3AKPHTHYECKHE YIJIB ATAKH,
IInTku Kpiorepa obecrieynsaior 6e30TpuiBHOE 0BTEKAHNE KPHIIA TOJIBKO A0 ONpENe/IeH-
HOMO YIVIA ATAKH, [OCTE YEro HaumHaeTcs peskuil cpuie noroka. [loaromy Gonee pammmi
CPHIB TIOTOKA B KOPHEBOH YACTH CTPENOBMAHONO KPHLIA NPH OTCYTCTBHM CPHIBA HA Cro
KOHIEBHIX YACTAX CO3AAET MAKMPYIOMMAH MOMEHT HA YMCHBIICHWE YT/IOB ATAKH, YTO
nossimaer Gezonacaocts noseros. Ha puc, 4.10, e nokagano ceuenue Kpoiaa 17 MaHes-
PEHHOTO CAMOJIETa, B HOCOBOM YACTH KOTOPOTO HA penbcax J u xaperkax /6 ycTaHOBJIEH
[PEAKPELIOK 15, 4 B XBOCTOBOM YACTH KPEUIA — MOBOPOTHHIA 3akpeutok 19, IlpenKphiiok
M 3aKPEUIOK CBS3aHBI TATOM 21 ¥ PHYAXHHM MeXaHHZMOM 20 [7isi CHHXPOHHOTO OTKJ0-
HCHMS, YTO BAKHO HE TONBKO HA B3JIETHO-NOCATOUHEIX PEXHMAX, HO M /IS NOBEINEHHS
MAHEBPEHHHIX XAPAKTEPHCTHK CAMOJETa .

Ha puc. 4.10, e: I8 — uarepuenrop.

4.3.5. HarpyxeHue CpeICTB MexaHusauuu. B yOpaHHOM NOJOXEHMH CPEICTBA
MEXaHW3ALUWH HATPYXKAKTCA KAK YacTH Kpeuia. PacueTHas BO3AYIIHAS HArpY3Ka A8
OTKJIOHCHHEIX B pafouee NOJ0KEHNe CPECTB MEXAHMAALNHA YCTAHABIMBAETCS HOPMAMH
NPOYHOCTH ¥ BHIGHPACTCH I/18 KAXKIOTO M3 HUX KAk HaubONbIIas AN1si PAIHEIX PEXHMOB
nosiera. Ora 3aBUCHT OT MIOMAAM {-rO CPEACTBA MEXAHM3AUMH S; M OT CKOPOCTHOIO
Hamopa g. [Ins peXxuMa MOCAZKM, HAMPHMEP, 3HAYUCHAE ¢ ONMPEAEIHETCS CKOPOCTHE)
saxona Ha mocagky V.= (1,25..1,3) ¥, rmme V, — cxkopocth CBANMBAHES ¥
seman [14].

Harpyska nmo pasmaxy g; (ecad HeT MPOAYBOK) PACTIPEAE/ISETCH TPONOPIHOHAIEHO
XOpHaM q; = ¢,b4f, a M0 XOpAe — mo 3aKOHy Tpameumu, 3aech: ¢, — Koadduuuenr
HOPMAJIBHOI CHJIBI, OMPENETSEMBIN U3 TIPOIYBOK mm 0 HOPMAM NMPOYHOCTH; b; — Xopia
{-TO CPEACTBA MEXAHMSALMM B TEKYINEM ceuchmm; f — koxbdmuuent Gesonackocra. g
OPEAKPELIKA MPUHAMAIOT ¢, = ., KPHNa Ha pacueTHoM pexume [17].

PaGota nmoa A r PY3 KON CHIOBEX DIEMEHTOB MEXAHW3AUHMM (IINTKOR,
JAKPHUIKOB M 7Ip.) aHanormysa pabore mox HATPY3KOH OTHOMMEHHBIX CHIOBBIX SVIEMEHTOR
Kpbisia.

Ilepeagava HarpyaoK COMATKOB (3AKPHIIKOB) HA Y3/ WX KPEOVIEHHS
ONpeAe/aSeTcs XapakTEpoM 9THX YanoB (XapakTepoM onop m ux wmcnaom), Tak, am
paccMoTpeHHOro Beme B mompasi. 4.3.1 mmrka ¢ QEKCMPOBAHHON OCHKO BPAIICHHA
(cm. puc. 4.3, @, 6) HArpy3ka oT ero Jomxepona Gyaer mepegasaThes ueped neran 4
[ATKA CPE3oM LIOMIIO/A HA METIH HAa JOHXKEpoHe (CTEHKe) Kpbuia. Taru-TaHmepst 7,
TAKXKE SBISIOMIMECS ONOPaMH uTKa, OGyayr paboTaTh HA CXATHE H IIEPEIABATH CBOK
HATPY3KY u€pe3 Onopsl 5 TATH YNpABJEHHS & HA CHIOBhIC HEpPBIOPH Kphlia. [Lis BH-
ABMKHOTO MIMTKA ONOPAMH SBASIOTCHS POJMKH KAPETOK M TArM ynpasienus. Ponuks
KApeToK Yepes yassl KPenjeHns MOHOPENBCOB MEPENAlOT HATPY3KY OT IMTKA HA YCHMICH-
HBIE HEPBIOPHl M JAJEe HA CTEHKM JIOHXKEPOHOB Kphiia M obmmeky, Harpyska or Tar
YNPaBACHAS TIEPEAACTCS HA TE CHJIOBBIC SJCMEHTHI KPbUTA, K KOTOPBIM KPCISATCSH CHIOBBE
TIPUBO/BL.

*
KoManasl HA OTKJAOHEHWE NMPEAKPHUIXOB M 3AKPBLIXOB B ABTOMAT HOM PENHME ¥
CAMONETOM BhIIAIOTCS ABTOMATH3WPOBAHHOMK GOPTOROI cucTemoi ynpanaenus (ABCY).
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Puc. 4.11, DHEPreTHUECKHE METO/B! MEXAHHIALNK KPbLIA

Jna 3aKpHIKOB B 3aBHCHMOCTH OT YMC/A M XapakTepa onop (ya/l0B KpemieHus
SAKPRIKA W TAr YNpABJcHAS) OMPEACIMIOTCS OMOPHBIE PCAKLMK M CTPOATCA IMIOPH Q,
M u M, no BemuMHE KOTOPBIX nonGupaiorcs cevenns. llepenaya cun peaxium B yanax
Ha xonc'rpyxnmo KPhi1A AHAJOTHYHA PACCMOTPEHHOM BHIIE 7151 BHUIBHKHOO IMTKA.

4.3.6. DHepreTHUecKue MeToMIbl MexaHu3aiun kpbuia (JCM)* npeaHa3HadyeHsl 14
YTpaBIeHNs MOABEMHOM CAZION KPHIA HA PEXUMAX BIJCTA M MOCAIKA AAA YIyUIIEHAS
BITX camonera sa cuer sHeprum cuioBod ycraHoskn. Ha puc. 4.11 npencrasnens
METOOH YTNPaBACHHS MOrPAHHYHHIM CJ0EM, KOMOHHMpOBAHHEIE METONH M CHCTEMA
ynpaeaenss nupkyasuueil (CYII) kpeina.

Ynpasienme NOTPAHUYHBM CA0EM NPETHAIHAUCHO s obecrieve-
Hus Gea0TpuBHOr0 06TEXKAHAR KPhila npH GONBIIAX Yraax atakd 3a cuer Gomee 3HAUMA-
TENTHHOTD YEGIMUEHHS SHEPTHH MOrpaHAYHONO CAOf, YeM 3T0 HONYUACTCS MpPH HCHOTb30-
BAHHH 3KPHUIKOE H (PEAKPHUIKOB.

TlpakTHYECKM 3TO CTA0 BOSMOXKHBEIM [IPH BBOIE B SKCILIYATALMIO TYpPGOPEAKTHBHBLX
meurareneit (TPI), mogsoasiommx otupats or Hux Heodxomumoe ans YIIC komuuecrso
BO3Ayxa 0e3 CyWecTBeHANX NOTEPh TArH. JTOT BO3AYX C GOMBIION CKOPOCTHIO BHULYBACT-
CSl TOHKOH CTpyeil uepea NpOACABHYIO MIe/b B PAiiOHEe HOCKA KPhUTd M HOCKA 3aKPBUTKA
(30HB. HAHOO/ICE BEPOSTHOrO OTPHIBA MOTOKA) N0 KACATENLHOM K WX TIOBEPXHOCTH,
Apdexrurrocrs YIIC tem Gonbime, yem Gonbuie TaBACHAE BO3AYXA B NOABOAAWAX K
measM Kananax u uem 0OMbile CKOPOCTb ro MCTEYEeHHH., JTO MOBHINACT 3HAUEHHE
HAMITYJIBCA CTPYM M 3HAYCHHAE Cya max» KOTOPOE MOXET OCTHIATH 4...5. Ha puc. 4.11, a
NpKA3aH BB HA 3akpeliok B cucreme ¢ YIIC. YIIC myrem ero orcoca BOBHYTPh

.
ICM — IHEPreTHYECKUE CPEACTRA MEXAHM3ATIHH.

6 Bax. 1148
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Kpbula uepe3 mephOpApOBANHLIE OTBEPCTHS B ODIIMBKE KPHUTA MPHMEHSAETCS SHAMHTE
HO pexXe M3-3a TPYAHOCTEH Ero peanusanus, J

KoMOMHMpPOBAHHHE METOAH YECIHUCHHIE NOABECMHONH
cuxw Kpona c nomombioo 2 CM ocHOPAHL HA BHENIHEHR M BHYTPCHHEI
obyBkax gakpeuikos crpyei or TPI, Ha OTKAOHEHWH BHM3 CTPYM OT BHHTOB C o
MOLIBI0 3AKPEUIKOE M CO3NAHWM TEM CAMBIM DEAKTHBHON CEUTHL, HATIDABJCHHON BHEPX, HA
MOBBIUEHHM HECYINEeH CcnocolHOCTM Kphind € NOMOMIBED CTPYHHOIO  3aKphulkd
(cM. puc. 4.11, 6).

@DaKTopaMH, KOTOPBIE NOBRIMNAIOT MOTBEMHYI0 CHJIY KPBLIA MPH HCOOIB30BAHAN ITHK
MCTOAOR, SBASKIOTCH: NPELOTEPAMEHAE CPLIBA IOTOKA Opa GoNbmmx yraax cvrunnem
JAKPHIUTKOB 33 CUET SHEPIMM BOSAYXA OT CHIUBOA YCTAHOBKW;.yBesmueHue SherTunHol
ckopocTH ODIYBKM KpbUIA; NMOBOPOT BEKTOPA TATW; SBJACHAC CYNCPLMPKYJISIMH (pacnpa-
CTPAHCHHC BIWSHMS TOTOKA, oﬁny‘nammem 3AKPHUIOK, HA BCK) MOBEPXHOCTh KPhid)
adpexr Koanpa — "npuaunanne” cTpyd K 06ayBacMoil KPUBOIMHEHHON NOBEPXHOCTH
(B 9TOM C/IyUAC HCMOMEGYETCH M MOBOPOT BEKTOPA TSITH ARMIATCI, M SRMCHHC CYNCpuHp-
Kynnuuu). nepepacripeneacHie EKDPOL‘.I‘BH 15} ,mannemm Hd MNOBEPXHOCTH KpPBLIA
BOZHHKHOBCHHC BCPTHKAILHOH COCTARAMIONICH OT HMIYThCA BHTCKAWOMEH CTpymn (Crpyils

HEH SHKDHJ’[OK
Ha puc. 4.11, ¢ mokasanm ceuemwus Kpeaa J ¢ CYII, noasoasiomed noyuarn

Goapliue 3HAYCHHS €y po (10 CEMM 1 Goasme) ™ Ges CpencTB ofhuHO# MEXAEWIANHH
Kphuid, HO MMEIOIEH OONbIIOE 3HAYEHHE C,, Ha KPEHCEPCKOM DEXHME 1TOMeTa Ha-3a
BHICTYNAIOMENR 33 0OBOAE XBOCTOBOH UACTH KPhUIL KAMEpH! BRCOKOro nanienus 3. Ha
puc. 4.11, ¢ mpEBEACHA XBOCTOBAS YACTH cymepkpuTHueckoro npodwns ¢ CYL, xoropsd
HMEET XOpOIIHC AJYPONMHAMAYECKAC XAPAKTEPHCTHKH HA KPEHCEPCKOM DRXHME H
BHICOKHE SHAUEHMS Cy, HA POXMME TOCATKA.

Konuenuna xpeuia ¢ CYI] pcanmayerca ¢ MOMONIBIY TAHTCHIHAIBHOTO Bb
BO3Ayxa, oTéMpaeMoro OT ABHTaTeNd, Yepes meib 2 Haj CKPYIVICHHOM MOBCPXHOCTHIO
aapsei kpomku. Mcnons3osanue CyNepKPATHICCKON mpodmng / ¢ GoMbImoll oTHocHTe
HO# Tommmaoi (14...17 %) nossosser BnMcath B HCr0 Kamepy nasineHns 3, a saryn
HBli HOCOK — 0GoiiThch Gea mpeaKphIka npl moneTe Ha Gombmmax yrnax araku. Ck
JCHHAG 3aaH44 KpoMka (Bcero B ABa pasa Goace toncras, dem Ha oSwuHOM hpodm
€O HIC/BKD HAZ HCH NS BEIIYBAEGMOTO BO3AYXA MO3BOJSET MOJYYHTh MOBCPXHOCTH
4 (oM. puc. 4.11, g) B TCX cIyyasx, KOrga IS YBCAMMCHUS MONBEMHOH CHIBL HCNONBAY
0T 1 HOBOPOT BCKTOPA TATH, H SBJCHAC Cynepumpkyasoun [24].

4.3.7. K cpeacTsaM, NPUMEHSIOUIMMCS JIIA YAyqilieH!s 00TeKaHusl Kpbijia
CAMBIM NOBBIIIAIOIMM €O HECYIIME CBOMCTEA, OTHOCHTCH TAKXKE ADPOIMHAMMYECKAR
reoMeTpuucckas KPYTKR KPBUIA, DAsACAHTENH NOTOKA B BHIE Aa9pOTMHAMHUEC
rpefHeit HA KpLUie, HATUIMBOB, TYPOYAM3aTopoR u Ap, MxX sajaua — OTOABMHYTH
Go.IbIIME YIUTHI ATAKH HAYATD KOHLCBOIO CPEIBA HA Kpbuie (OCOGCHHO HA CTPENOBH

AJpoauBaMHuUECCKAad KPYTKAa — YCTAHOBKA HA KOHLAX KPELia o
HECYIMX npothriei.

Feomerpuueckas KPYyTKAa — YMCHBUICHAS YINOB YCTAHOBKH KOHIE
npodunei.

AspoguHaMuucCckKAe TPEOHM M HAaNJ blBh (3AMAIL WM, HEQ
MECTHEIE KTIOBBI — CM. PHC, 2.8) MpenaTCTBYIOT MEPETEKAHNI0 MOMPAHHYHOND CI0s Bj
paaMaxa u Dosee paHHEMY HACTYIUIEHMIO KOHIEBOTO CPHIBA, OCOOEHHO OMACHODO |
HCCHMMETPMYHOM HACTYILICHHM CPHIBA, TAK KAK NPH OTOM BOZHMKAKT Goabmme Momel
M., KOTOpEIE TPYAHO HAPHPOBATE.

o)

[‘mma SHAUSHMS €,y MOKHO NOXYHUTL NPK SHRNEHIH KODDDMIMENTA HMITYILCR BRIy BAEMON ¥
Oy = 0,35...0,4, A0CTHTAEMONO NpPH ELICOKOM RARTEHHH BO3AYXA 8 Kamepe J w Boawinmoit ckopocti en
MCTEHEHMS YepPes NpodHAMpoBaHaYI0 Wean 2 [34].
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§ 4.4. DJIEPOHbBI

4.4.1. HasHa4yeHue B3JIePOHOB. Jneponbl — TONBHXHBIC YaCTH Kpbuiad,
PACTIOIOKEHHBIE Y HHJ_IHEﬁ KPOMKH KpPblId HA €10 KOHUAX W OTKJNOHAEMBIC OOHOBPEMEHHO
B TIPOTHBONIOJIOXKHBIE CTOPOHB (OAMH SJIEPOH — BBEPX, APYTOH 5/€POH — BHM3) s
CO3NAHHSA KpeHa. O NPEAHAZHAYMCHB A1 YIIPABAEHHA CAMOJAELTOM OTHOCHTEABHO E€ro
npogonsHOi ocH X.

TpeGoBaumsa K 3J¢po0HAM, KpoMe 00MMX 415 BCEX ATPEraToB CAMOJICTA
rpebosannii, BrmouaoT obecneucHue I(XDEKTHBHOrO YIPABJICHAS MO KPCHY HA BCCX
peXHMAX MoJgeTa camoaera, npenycmorpenanix TTT,

VIIOBACTBOPEHHE 3TOT0 OCHOBHOMO TPEOOBAHMS AOCTMTACTCS: WMCKITIOUEHWEM 3aKITHHH-
BAHHS SJCPOHOB MpPHM MarmOe Kpwija B MOJETe; BEecoBol GataHCHPOBKOH 57CpOHOB;
YMEHBIICHHEM ITAPHHPHEIX MOMEHTOB; YMEHBUICHHEM JONOMHHTENBHEX CONPOTHBICHHIH
B OTK/JOHCHHOM M YODAHHOM MOMOXEHWSX; YMEHBIICHMEM MOMEHTA DPBHICKAHMS TIPH
OTKJIOHCHHM 3JICPOHOB | AP,

DK THBHOCTD HTEPOHOB JABHCAT OT OTHOCHTENLHBIX PAIMEPOB XOPIAkl HTEPOHOR
b, = b,,/b, oTHOCWTCIBHOTO pasMaxa 3MepoHOB [, = L./l u yrnos oTknoHCHUS
anepona &, 3HaueHMsl ITHX NAPAMCTPOB Haxomarcs B mpeaenax b,, = 0,25..0,30;

I,, = 0,20...0,40; orksonenns &, oreporon ssepx 257, pama 15..25°, TIpn oTkIoHCHMA
QNEPOHA BHM3 YBENMUMBACTCS YTOJ ATaKW KPBUIA, YTO NPH NOAECTE HA DOMbLIMX yraax
4TAKM MOXET NPHUBECTH K CPBIBY MOTOKA C NAHHOH MONOBMHBL KPhid ¥ k obparHoi
ynpasasemocry: [logroMy yIhl OTKJOHCHHS 5CPOHA BHHS OIPAHMUMBAKOT (IEAAKOT
OTKJIOHEHME 3/ICPOHOB BECPX Oonbiic, ueM BHH3, T.¢. audepenuuansanm). Bonswero
OTK/IOHEHMS NEPOHOB BBEPX TPeOyIOT K GOMBINAS, KAK NMPABHAO, KPUBM3HA BEpXHER
NOBEPXHOCTH KpPbLAd, H BO3HMKAOOIAY PA3HOCTh B COHIX]TPIHJ'[E.‘HP!H KPBLIREB [1PH OOHHA-
KOBOM OTEKJIOHCHHH JJICPOHOB BBCPX M BHM3, NPHUBOASIIAS K NOABJICHHID pasBOpauMBaiO-
wero MOMEHTA M\’ HEXENAaeMOro 3HakKa (K CKOJIBXCHHK CaMOJIeTa BMECTO paﬂsopnra).
C ysesmueHneM TUIOWAKN KpHIA, 3aHATOM MCXaHHMSAUWEN, 8 TAKKE C NOABJICHACM
MHTCPLENTOPOE PAsMEPHl SJICPOHOB CTANH YMCHBIIATHCA. Tak, OTHOCHTEALHAA ILIOMAE

aneposos §,, = §,,/8 ymenpmaercs ¢ 8.9 no 3.4 %, a swavenwe I,; —c 0,4 50 0,2.

Crpemacane yayuwure BITX Ha JerkMx MaHCBPEHHBIX CAMOJETAX MNPUBEIO K
NOYBJICHAKD "3aBHCAIOIMX HACPOHOB” ¢ NPOHANPOBAHHON LIENLIO NEPE]| INEPOHOM —
paaineponoa, paboTAIOMMX KAK B DAEPOHHOM PEXAME, TAX H B PEXKHMC JAKPLLIKOB.
Jlas yMeHbUIEHHsT BEPOITHOCTH BO3HAKHOREHHS 00PATHON YIPABASIEMOCTH MO KPCHY —
pesepca ancponoB (cM. § 10.4) — HavanM NPHMEHSTL BHEIITHHE W BHYTPCHHHUC /ICPOHb!
cm. puc. 4.1) u mATepuenrtopu. [IpryeM BHEIIHHC 2/1CPOHH NPHUMEHAIOT TOMBKO HA
B3JCTHO-MOCATOUHBX PEXHMAX — Ha HeOOJBLIIMX CKOPOCTAX MOMETa, 4 BHYTPCHHMC,
pacnonokeHnasle B 0osee JKECTKOH YacTH Kpbijid, MCIOMLIYIOTCH B TEYEHHE BCETO
nonera. Muarepuentopnl na-3a adpexra sanasgbhiBaHUs B H3MEHEHWH TIOTBEMHON CHITH
NpH UX OTKJIOHEHWH (CPEIB MOTOKA HACTYNACT HE CPady) MCOONB3YITCS COBMECTHO C
aneponamu, ytobs nossbicATh MpdexTHBHOCTR NonepeyHoro ynpasaenwns.  OnHAKO
CTPEMJIEHHE MEXAHMINPOBATE (0CODEHHO HA MAHEBPEHHBIX CKOPOCTHBIX —CAMOJIETAX)
BCIO 3AHIOID KPOMKY KpBUIA NMPHBOIMT K TOMY, YTO BMCCTO 3JCPOHOB COBMECTHO C
WHTCPUENTOPAMHE MCTOAB3YVIOTCH AAGEpeHIHAIBHO OTKJIOHACMEIC MOJOBHHE cTadn-
JH3aTopa.

Ha camonetax 6e3 I'O oprans ynpapienns Ha KpPLUTC, OPAMERACMEE 115 obecmeue-
HAS NONCPEYHOH M TPOJOMEHOH YyNpaBaseMocTH, paboraioT Kak B 7CPOHHOM PCIKAME,
TAK ¥ B PCKHAME PYJCH BHICOTH M HASHIBAIOTCH Aredonami. B 5TOM cayuae MX miaomans
M VIUTbL OTKJIOHCHMSI GOTBINE, YCM Y CAMOIETOR OOBIMHOM CXCMEl, TAK KAK MCHBIIC TUICHO
or [IM camoneTa 70 2/MEBOHOB,

o*
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Prc. 4.12. Koncipykiius 21epoHOs ¥ Y3N0s MX HABECKH

4.4.2. Koncrpykuuns onepoHoR (puc. 4.12). JnepoHsl, KaK W APYTHE OPraHbl YIpanie-
HHS CAMOJETOM (pY/IM BHICOTH ¥ PYJIHM HATDPABJEHAS), MO BHEMHWM (HOPMAM H KOH-
CTPYKIWM (MO CHAOBHIM JEMEHTAM, 0OPAsyIOUMM CHAOBYIO CXEMY, HX HA3HAUCHWO,
KOHCTPYKIMA M paboTe Npu nepenave Harpy3ok) awanorvunsl Kpeiny . Kak m KOHCTpYK-
M KpBIA, KOHCTPYKIMS DJCPOHA COCTOMT W3 kapkaca u obwmsxd. Kapkac cocront ud
JIOHXCPOHA, CTPHHTEPOB, HEPBIOP, AHadparM, YCHAHBAIOMIMX BRIPE3B B HOCKE 3/71CPOHA
{cm. puc. 4.12, @) noa yanw KPEVICHAS ¥ NPHBOAK YOPABIEHHS, YCTAHABIHBAEMbIE HA
nomxepore. [ yMeHbmenna AedopManuil S1epoHa YBEIMUMMBAIOT YHCIO €10 OMop {(Kak
MEBEEMYM 10 Tpex). OaHako npu uirnGe Kpeuia W HNEpPOHA M3-33 PAIHBIX WX JKECTKOCTEH
Ha W3rKd M HATPY30K BOZHMKAIOT CHJIK, WATIDABJESHHLIC BIOL Y3JIOB HABECKH DNCPOHA, |
Jro6h He GBI 3aK/TMHMBAHUS DJEPOHOB, CPEIH YS/0B HABECKH AOXHB GhiTh OfnH-gga |
Yina, Aonyckawiux ﬂEpEMEmEHHE JJIEPOHA BAONE pA3MAXd OTHOCHTENABHO YINOB Hi
Kpeute. 310 vaael ¢ nByMa cTeneHsMu ceobonsr: nnbo kapaaw 17 (cm. puc. 4.12, &), anbo
TOopueshe yaas [—J' thna xoncoasworo Goara 17 (cM. puc. 4.12, 6), och KOTOpHIX
COBHAJACT C OChH0 BpaweHws dnepoHa 4 (cm. puc. 4.12, @) u BOOIbL OCH KOTOPHIX AJMEPOH
MoxeT cBofonHO nepeMemaTses. B To ke BpeMst xors Gbt OfHA M3 ONOp 3MEpoHA JODKHA
(pMKCHMpPOBATL ErO MONOKEHWE TO Pa3Maxy Kphid W OpencTasasth coboi ofsmiuyio
MapHEPHYI0 OMOpY ¢ OfHOH cTemeHbio cBofomm (oM. puc. 4.12, 6). B cammux yanax
HABECKM VIEPOHA AOJKHBI YCTAHABIMBATHLCH NOMIUIMNEWKH, o0eCreuHBaomme cBoBOTHOS
OTKJIOHCHHC 3/IEPOHOB.

*
B cuny yxazansod ofmHocTH B yueGHHKE KOHCTPYKUMR PYAEd OTAEIBHO He PACCMATPHBAETCS
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Ha puc. 4,12 noxazana KOHCTPYKIIMS 37CPOHOB 9, COCTOSIIHX M3 ABYX OAHOTHIHBIX
cexumii, coenMHeHHuX cepbramu. OHM HABEIIMBAIOTCH HA KPOHWmTENHH /, 3, ycTAHOR-
JICHHHIC HA CTRIKAX XBOCTOBBIX YACTEH YCHIIEHHBIX HEPBIOD 5 KpbLIg, 3a0He20 JOHXKEPOHQ
kpbiia 6 B Gankm 2 XBOCTOBON YacTH Kpeiaa. 3meck Bocems onop [, 3 ma Kpeje
CTOMBKO e Y3108 Hanecknm {(J' m 1) ma onepoHax. B kavecTne Topneswix omop ais
ofcHMX CeKuMit 3JICPOHOB MPHMEHeHH onmopsl [ w /' THRA KOHCOJBHOTO Goara
(cs. puc. 4.12, 6). OxgHa u3 onop Takoro TMna (cpeanss) saserTcsa obmel aas obenx
cexnmit, Ha puc. 4.12, 6 cnpasa — 2/1€pon 9, HAa TOPIEBOH HEPBIOPE KOTOPONO YCTAHOB-
JICH KPOHIITCHH C FHE3AOM ¥ ohepuyecKkuM NMOMMUNHEAKOM y3aa 17 mojg KOHCOABHHIN
Gonr /1, Cnesa Ha 9TOM Ke PHCYHKE MOKa3aH Kpoumreis /0 HA YCHIEHHOH HEpBIOpe
5 KpHUIA, B THE3ZAE KOTOPOTO (y3en /) sakpenied KoHCOAbHuH Goar /1.

Tpu Garako pacMONOXKEHHEX KPOHIOTCHHA ¢ YaNaMu J HA KPhUIC M TPA CPeIHMX Y314
HABECKM 3 HA 9AEPOHE MMEIOT TOIBKO OAHY CTereHh cBobomnt v (MKCHpYIOT MosoxKeHHe
H7EPOHA OTHOCHTENBHO KPhUIA. DT yann HA onepone (cm. puc. 4.12, @) BemoaHeHn B
BHAE K]JOHI[ITEB“IHOB I4c ABYMHA npuymunamn, BdKPCIICHHBIX HA JIOHXXCPOHE JJIepoHa
15. BepxauMu npoymuHamMu /3 21EPOH ¢ MOMOIIBI0 MPOMEXKYTOUNHBIX ceper /2 HaBemm-
BAETCH HA KPOHIOTEHHK J KpHIId, 4 K HMXHHM NPOYIDMHAM KpEnsarTcs npusogml /6
ynpasneads 2NepoHaM#. Hﬂ ABYX yCI‘UlCHHHJ{ HCPBIOPAX, NOBRILIAKOIIMX XECTKOCTh HA
KPYUCHME 31€POHA, BNCPCTH €r0 HOCKA YCTAHOBJICH COCPENOTOMCHHEIA (anaHCHpOBOUHBIH
rpy3 7 (cm. puc. 4.12, @), obecneunsarowui 100-npoueHTayI0 Becoryo GanancHposKy
anepona (cosnagenuc ero LIM ¢ ocklo BpameHns) . 10 HeoOXOOMMO NS IPEAOTRPALLC-
nud uarnbHo-aneponnoro haarrepa (cm. moapasn. 10.7.3). Bmcokas xectkocts Ha
Kpydenne HeOOABIIONO 10 paaMaxy o7epoHa ¢ GOJBIMAM YHCAOM (BOCEMB) OMOp
(cm, puc, 4.12) ymensmaer ero mnedopmaimm, B ToM uMcie u 3akpyunsanue, [Tocrcomee
YMEHBIIACT ONACHOCTh BOHHKHOBEHHS dhaTrepa,

3agaua secoBoii HanaHCHPOBKH 9/epoHa (Kak M APYrHX PYJAel Ha CaMoJeTe) yacTo
PEmIaeTCs PacrioioREHNEM B €10 HOCKE PACHPE/IeSEHHOr0 10 pa3Maxy rpysa (Meraaim-
Yeckoro npyTka I8, oM, pac, 4.12, d). D10 B BECOBOM OTHOWIEHMM XYXE M3-33 MEHBIIENO
('-IEM B paACCMOTPEHHOM BHIIIIE c.r[y‘{ae) TIeyda OT OCH BPAINEHHH JJIEPOHA N0 rpyaa. HO
npyd ITOM UﬁﬁCHB‘IHBHE’ﬂ:H HE TOJBKO CTATHYCCKAA 63-’18.“(25{])08!(3, HO H JIHHAMHAYECKAR
) mty-nmaye'r MKWWBQHHB SnepoHa OT HHCPUHOHHBIX CHJI ﬁa.naﬂcupa H JJONOJHHATE b~
HOE CONPOTHMBJIEHME NpPH €r0 OTKIOHCHHH. Becomoit Ganamcmposku anepona (pyneit)
MOXHO JOCTAYS YACTHYHO 33 cYeT O0NeryeHus XBOCTOBOM YaCTH /IEPOHA NPAMCHCHHEM
coToBOrO samosmHATens (oM. puc. 4.12, ). B 970M cryuae, KpOME TOBRIIICHAS KECTKOC-
T@ 3ACPOHA, MOXHO HOJYUHTh M 9KOHOMHIO B Macce 9ICPOHA MPH €0 BEcOBOIH BanaHcu-
POBKC.

Ha puc. 4.12, a: 8 — nuauna L.

4.4.3. A3poavHAMHYECKas KOMIEHCALMS IPHMCHACTCH U1 YMEHBIICHUS! IIAPHUPHBIX
MOMCHTOB B CHCTEME yOpaBieHus sneponamu (pynsmu) M, = Th=Y_ a (pac. 4.13).

Ha coBpeMCHHEIX cAMONETAX MOMYUMAM PACHPOCTPAHCHWME OCCBAN KOMIEHCALMS
(cM. puc. 4.13, a), BHYTPCHHSS KOMICHCAUMS ¢ MArkoli auadyparmoit (cm. puc. 4.13, 6)
M cepBokoMneHcauus (puc. 4.14, o).

Ilng oceBoidf KOMMENCANHHA YMEHBIANT WIEH0 @ CAAK Y, , OTHOCH
och Bpamenns dnepona Hasap k LI, Cumraercs HOPMATBHLIM, CCIH BIEPETH OCH
spamreaus Gyxer 25..30 % nnomamm anepoma (S, /S, = 0,25..0,3, puc. 4.13, a).

OceBast KoMnCHCALMS HACPOHOB, MOKA3AHHLX HA puc. 4.12, cocrasaser 31 %. 3necs aa
CUET CMCIIEHHS HA34[ JIOHXCPOHOB /5 ¢ KpoHWTCHHAMK [4 y3anoB Haseckn /3 onepoHos
och Bpamenns 4 HnepoHOB CMEmena Hasaj no xopae (em. puc. 4.12, a, 6).
BuyTpeununas KoMncHcaunuwsa ¢ Markoi amadparmoi
NO3BONSET MOJYYHTH JIONOJHUTENBHEN MOMEHT AM, (cm. puc. 4.13, 6), ymeHbmaomumi
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PHC. 4.13. AJpOaMHIMHUECKAN KOMIEHCAINS

aHauenne M, 3a CUET PA3HOCTH JaBje-
Huit B monoctsax A m B, Ha KOTOPHE
NEeNAT MIACTAHA B HOCKE 271EpOHA H
MATKasi AuadparmMa mosocTh MeRAY:
HOCKOM DJIEPOHA ¥ 3afHUM JOHXEepo-
HOM KPbLTA MPH OTKJIOHCHHH BIEPOHA.
D10 MO3BOJSET MPU TOM K SHAUCHHH
Y,,a ymcHbIIATE ycuane T B cucTeME
YNPABJICHHS H HA KOMAHIHBIX Phiyardx
VIpaBICHMS.
CepBoxomMpeHCanud
OCYIIECTBJAAETCH 34 CYET PASTHYHHX
BUIOB CEPBOKOMIEHCATOpoB, Cepao-
KOMAEHCAMOpP — YACTh NOBEPXHOCTH
anepoHa (pyas) y 3saxsei KPOMKH,

JIOHIBPEH HOHEOSHDL
ey KHHEMATHYECKH CBH3AHHAL C KPHLUIO!
(crabuamaaTopoM, Kuaem) TAroi }J
HOHREDOH (cm. puc. 4.14, @) Taxum obpadom, w

AR NPH OTKJOHEHWH d1epona (pyss) 5 ona

OTKJIOHACTCE B MPOTHBONOJAOKH

H MOMEHTA OT 3TOH CHJIbl IIAPHHP
MoMeHT M, . CpasHuTE CXEMBI CHI HE
puc. 4.13, an 4,14, a.
Bemruuna M 3aBHCHMT Kak OT YV
OTK/IOHEHHS BICPOHA &, TAK H OT CKO~

anepona pocTHOro Hamopa . [lpi masmsix anaues

1HM$ HE HYKHA, TAK KAK 3HAUCHHC
W YCHING HA KOMAHIHHX pudarax u Ge3 Hee maanl C yBeqHueHneM Xe IHaYeHdi ¢
6 HAUMHAKOT PACTH 3HAUYCHMS M|, W CEPBOKOMICHCALMS CTAHOBHTCH HYXHOM, npn
tem Gombuie, uem Gonbure 3navenns ¢ w 6. BKAOueHne ynpyroro anemenTa (mpyxuHiy,
HMMEIOIIETO. MPEBAPMTEILHYIO 3ATHXKY, B CHCTEMY YNPABIEHHS SMEPOH — cepmmmml
catop (cm. puc. 4,14, 2) TO3BONSET MOBHICHTH "UYBCTBHTEIBHOCT” CHCTEMBI a
K g1 &, [Ipn ManeX yCHIMAX HA PHlYATAX YOPABICHWS (MATH 3HAYCHUS ¢ W 6) CH
27€POH — CepBOKOMIEHcATOp paforaeT kak COQHHOE [enoe (YCunud HA TPYKUEY
(cm. puc, 4,14, 2) MeHbmIe, UeM yCHIHS €€ NpeaBapaTeasHOM saTskku). C pocTom
O BO3PACTAIOT YCUIUA B CHCTEME YNpABAeHus (B Tom uwmcie u 8 tare /1), Koma yen
HA MPYXAHY CTAHYT GO/bIIE, YEM YCHIHS €€ NPEIBAPHTEIBHON 3aTSKKH, ABYIUIE
peruar /2 ppoBepHETCd M ueped Tary /3 OTKAOHHT CepBOKOMIIEHCATOp 9 B CTOPOHY
MPOTHBOMOJOXHYIO OTKJIOHEHHIO 9J€poHa 5, yMeHbluad 3aauenns M, . Takoll kommenc-
TOP HA3BIBAETCH APYXUHHBIM CEPBOKOMREHCAMOPOM. Hpnueusercs OH OOBIYHO BMECTE
€ ApYrAMY EUJAMH KOMIEHCALHN (HanpuMep, ¢ oceBol koMmneHcanueit). Hegocrarkom,
TAKOH KOMTICHCATIMH SRASETCH YMCHBIICHNE XDeKTHBHOCTH 2MCpOHA, TAK KAk mmpa:'
nenms yomnnit Y, w Y, nporasononoxus (cM. puc. 4.14, 6). Kpome 1oro, ceprokom-

.
Ha puc. 4,13, 6 monocti A I nokasassl 14 Ciyuas, KOraa a1epox oTkaoHen srya. Ipu otkaomenn’

3/EPOHA BEEPX NOJOCTH NOBBIUEHHONO AaBnenus A OyAeT CBepxy, a NoaocTs NOHMAEHHONO JABNEHHA B

CHH3Y.
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Puc. 4.14, Kouctpykiys TprMMeEpa W yanon
€0 HABECKHM M ynpasnenus. KoHcrpykius
CEPBOKOMIIEHCATOPOB

MEHCATOP MOKET TIOC/AYKUTh TPHYMHOA BOSHHKHOBEHUS OMACHKX Bubpaumii (0cobeHHO
NP HeJOCTATOYHON 3aTAXKE NPYXWH [0 W NIOXOH pPEryJHPOBKE AAMHB TATH [.3).
Koncrpykuus ceppokoMneHcatopa nofo0Ha KOHCTPYKUHMM TPHMMEDA, HA3HAYEHHE W
KOHCTPYKIHA KOTOPOIr'O paccMaTpHBAKTCH HHAKE,

4.4.4, Tpummep 1 (cwm. puc. 4.13, 6 w puc. 4.14, @) — BcriomMoratenbHas pyaesas
TIOBEPXHOCTR, PACTIONOXKEHHAS B XBOCTOBOH 4acTW anepora (pyas) § u npenHA3HAUCHHAS
LTS YMEHBIICHNS (CHATAS) YCHJIMA HA PRIYATAX VIIPABJCHHA CAMOJIETOM TIPH M3MEHEHHN
pexuva nonera. Cuna Ha TpumMepe Y, Tax Xe, Kak ¥ cuna Y., CO303ET MOMEHT
M, = Y b OTHOCHTEIBHO OCH BPALIEHHMSI PYJsl, YMEHBIIAKIM MAPHUPHLH MOMEHT M, =
= Th. D10 NPHBOANT K YMEHBIICHAK NOTPeOHKIX ycHauA T B TATE MPHBOAA YNPABICHHS
H, B KOHCUHOM CUETe, K YMEHBIIEHHIO YCHIHH HA KOMAHAHHIX PRYATAX YNpasieHws. DT

167



Puc. 4,15, Harpyzkn Ha sacpod »n smoput (), M u M,

yeunug MOryT ObiTh CHHXCHE BILIOTH J0 Hy.aa npH
M_ = Y, a (cu. pac. 414, @). Tlocaeanee moasosser
MCHOAb30BATH TPHMMCP KaK CPEACTBO A2POAMHAMNYEC-
KOif GanaHCHPOBKHM caMomeTa,

KoHCcTpYKUHS TPHUMMEDPA NOKAZUHA
Ha puc. 4.14, 6. OHa THIMMHA VIS PY/EBOH TOBEPXHOC-
TH, B TOM UHCJIC 91 [UI5i CEPBOKOMIICHCATOPA, M BKAKYA-
er B cebg kapkac u obumeky. Kapkac coCTOHT w3 fioH-
KepoHoB 3, Hepsop 2, nuadparm 4, Y3108 HABECKH 6,
KPOHIITEHHA C NPOYWHHOR § Ast THIM YOPABAEHHS 7.
,ELJ'[SI JErKux MaHEBpBHHh‘[K CaMoJIETOB KOHCTPYKIHE
TPAMMERA MOXKET ﬁhl'rb BBITIOJTHEHA U3 MATHHEBOIO JTH-
Thbdl B BOIC JIBYX CKJICTIAHHHBIX TOJIOBHMH, PA3PC3aHHBIX
1o xopae. BuyTpu aas obaerdenns YAaaeH HeHyXHbIT
(no  ycnosuam o0ecneyenusl NPOUHOCTH) MaTepHan.
VYnpassienne O0BIMHO SNEKTPOMEXAHHUCCKOE M3 KaGHHBI
MHUA0Td, CaM DJIEKTPOMEXdaHusMm ynpasiaenus (3MY)
MOKHO pacnonaraTh 8 HOCKE pyJas, YMCHBLOAS TEM Cd-
MBIM 34TPATHl MACCH HA BECOBYK) OANAHCHPOBKY PYJISL,

4.4.5, Harpyxaerca s1epoH (pyJib), KaK M Apyrae
MOQEMAKHBIC YACTH Kpbiid (ONEPeHHS), AIPOAMHAMAUCE-
KHMH CHIaMH M CHNaMH peakunmit omop. Pacuernas

HATPY3Ka daepoHa (pyas) Y'P MPONOPIHOHALHA €10
naow@aam §; M ckopoctHomy manopy ¢. Ilo pasmaxy saepona (pyml]* 9TA HArpy3Ka
pACnpEnengaeTcs nponopuHOHATHHO XOPAAM, M0 XOPAE — MmO PE3Y/IbTaTaM mpomyBOK.

Lnst aneposa YP = Y2 = KfS, 4, a pacnpenencuuas narpyska q; = ¢,, = Y5 b /S,
3nech K — koadHIHENT, 3a0aBaeMblii HOPMAMH IPOYHOCTH; [ — Knﬂdﬂmuucuf 30—
nacuocri. Ha puc. 4.15, ¢ nokasann peaknuu 8 onopax: R, — OT BOSMYIIHOH HATPYSKH
# R, — or cua B Tarax npusoa ynpasacEES. OnpenesnTh 9TH PeakIlH 418 MHOTO-
OHNOPHON (AJKH — 3NEPOHA MOXKHO, MCNOIb3YS METOJ CM WAM  YPABHEHUC TPEX
MOMECHTOB,

Ha puc. 4.15, ¢ npuseaena cxema cun, a Ha puc. 4.13, 6 — smopet Q, M n M, nng
CeKUMIA 9J1EPOHA, KOHCTPYKIMS KOTOPOrO paccMarpusanace Beime (M. puc. 4,12). Ma
CKA3AHHOTO CJIEAYET, HTO HJEPOH KaK MHOTONpPO/IETHAS Gaaka OT BO3AYIIHON HATPY3KH
W peakumii Ha onopax R paboTaeT Ha M3THO B MUIDCKOCTH, NEPHEHIMK Y. IPHON TITIOCKOC-
TH XOpA JAEPOHE, d B IIOCKOCTH XOpR — o peakuuit R .. Ha kpyucHune aacpon paboraer
kak Gaika, 33aWeMICHHAS B IUIOCKOCTH TSIT IPHBONOR ynpasicHAd. CKaukn s omope M.,
pamaRie R;x;, BH3BANL HecoRnanenuem ocn xectkocth (OXK) ¢ ockio spanienms, Taxol
XAPAKTEp HATpyXKeHus W paboTel 21ePOHA IO HATPYIKOH THIMYEH 15 MHOTOOMOPHBIX
KOHCTPYKUMHA DJICPOHOB.

Mmes smope Q. M u M, MOXHO nogo0paTh CEUeHms CHJIOBBIX JJIEMEHTOB 31EPOHA.
Pacnonoxenue Ha 6AM3KOM DPACCTOSHEAHM Y3108 Hapeckw 3 (cm. puc. 4.12) ¢ Taramu
TIPMBOAOE YIPABAEHHS H COCPEAOTOUS8HHOND BEIHOCHOTO PY3a NMO3BOJISET DAUHOHANLHEE
MCHOB30BATL MATEPHAA B OTON 30HE, TPeByIOWEH BONBINOH XECTKOCTH HA KPyuCHHS.
Cuanl qu Ry GyayT HATPYXATh YCHWICHHBIC HEDBIOPH KPbiad H PA3AaBATHCH MMM HA
CTEHKH MOHKEPOHOB M 00WMBRY (cM, noapasna, 2.7.5).

¥
Jlange To/ibKO DAEPOHA, HMES B BMIIY, YTO BCE CKAJAHHOE OTHOCHTCA M K PYJaM.
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§ 4.5. AIATITHBHOE KPBLIO

Brime GbUtH PACCMOTPEHB BOMPOCHL, CBS3AHHBIE C HAZHAYCHMCM M KOHCTPYK-
YHeH TOABMXKHELX YACTEH Kpbiia. XapakTepHoW 0coOCHHOCTHIO PA3BATHSI COBPEMEHHOID
caMOJIETOCTPOEHHS gBsercs Bee Gombiiee 1 Gonbee OObEAMHEHHE PASTHUHBIX TIONBIK-
HEIX YACTCH KPBIIA B IHHYI0 MHOTOMYHKIMOHANEHYIO CHCTEMY, HCOOAL3YEMYIO MOYTH
HA BCEX PCXRUMAX TIOJIETa, Ifle OfHH H T€ XK€ NOABMXKHBIE YACTH NPHMCHHIOTCH /s
pemenys pagubix 3agay. Tak, HampuMep, DACPOH-3AKPHUIOK ((hrafinepon) npuMeHscTcs
KaK 2epOH TS NOMEPEUHOND YIPARIEHHS CAMOIETOM, A KAK 3aKpPhUIOK — UL yBEawue-
HHsl TOALEMHOM CHR KPBUIA HA BRAETC W TIOCANKE; TACHTEIN NOAbEMHON CHITLL IPHMEHS-
JOTCH KaK AJ8 PE3Kor0 YMEHbIIEHUs MOIBEMHOMN CHIBI KPBUIA MPH 34X0[e HA Nocagky
(OpM MBMEHEHMH TVIMCCANBI MUIAHWPOBAHMS) M Opn mpobere camonieTa, Tak W IUId TOPMO-
JKEHHS CAMOJIETA (YBEJTHUEHHS €10 COMPOTHBICHNASN) , KAK MHTECPUENTOPE OHM MPHMCH -
10TCH 418 NOMEPEUHOTO YIPABACHHSA; CHCTEMA 3AKPBUIOK — MPEIKPLIIOK HCHOIb3YeTCs
Al MOBBILICHHAST MAaHEBPEHHBIX ‘BO3MOKHOCTEH camoJsietra, a KDHIJ,EBOﬁ MPENKPLLTOK
NOBHINACT AOMEPEYHYE) YCTORUHBOCTE M YIPABMACMOCTE CAMOAETa HA Bonbmumx yriax
aTaKd ¥ T.A.
OaHAKO NOCTOSHHO pacTyuiue TpeOOBAHMS YIyUIIEHHs XAPAKTEPUCTHK CAMOJIETOB,
0 MAHEBPEHHEIX, A1 KOTOPHIX paloune pPexHMbl NOJCTA HIMEHSIOTCH B IIHPOKHX
npegeax, He MOTYT YXKe ObITh MNOJHOCTBIO YAOBAETBOPEHb TPAAHLUHOHHBIMH CPEICTBAME
MEXAHH3AUMH KPbLid, 370 o0bACHAETCA TeM, UTO TPAAULMOHHbIE CPEACTBA MEXAHM3ALHH
O0CHYKMBAKOT, KAK NPABAAO, HE BCE KPHIO; WX OTKJOHEHAE HAPYIIAST HENPEPHBHOCTh
(r1aaKOCTE) TOBEPXHOCTH KPhUIA; CKOPOCTH OTKJIOHEHHS (BHCTpOnelCTBHE) CpasHHTE/Nb-
HO HEBEJIMKW; (DYHKUMH KAXA0IO U3 CPEICTB MEXAHH3ALMH OrPAHHUEHBI, HO TP ITOM
KaXA0E CPEACTBO MEXaHH3anum Tpebyer cBOel CHCTEMbl YNPABACHHA, HCTOYHHKOB
oHepruH ¥ T.1. Kpyr permaeMblx cpeacTBaMM MCXAHHW3ALMK 33144 OrpaHuucH (Heabas
M3MEHATh B NOMETE, HATPHMEDP, FeOMETPHUECKYI0 KPYTKY KPhina; NEpepacnpeneiuTh
HATPY3KY HA Kpbino, capuHyR LIJ1 kpeuia Gmioke K €ro KOPHIO; HegocTaTouHoe GhicTpo-
AeicTBHE He mo3sossieT 2(EKTHBHO NAPHPOBATH BO3MCHUCTBHE TOPHIBOB BE:pa, NOMYYATH
MAKCHMAILHOC A3POANHAMMYECKOE KAYECTBO, YBEJWYHMBATH NEPErpy3Ky MPH BHLITIOJHEHHH
MaHeBpa W T.4.). TIpHMCHeHHEe ajanTMBHONO KphUIA C HM3MEHsoWEeics ¢ Goabomoi
CKOPOCThK) KPHBH3HOM Npodhwas KphIa BOOAL MO BCEMY €r0 pa3Maxy, B MPHHILAIE,
MO3BQIACT yc‘rpann‘rh HEOO0CTaTKH "rpaymu.lmuﬂux cpcm:m MEXAHHUIANKA,

Ha puc. 4.16 B kauecTBe npumepa moKasaHo aganTHeHoe Kpeiio [31], umeouee
MOLIHBIH KECCOH, OJHOCCKUHOHHBIA OTKJIOHSEMBIH HOCOK M OTKJIOHSCMBIE CCKUMH
xBOCTORON wactn. OBIIHMBKA Kpeuia BHINOJHCHA M3 cTexkaomnactuka. Ha puc. 4.16, a
NOKA3AHO TOIOXKEHNE CEUEHHI Kpbina: | — g yBeNWueHHsS MOTLEMHON Cwibl; 2 — st
AKTHBHOTO NICPEPACTIPEACACHAS HATPY30K HA KpbLIE.

B nocneasem ciyvyae Ba KOHUAX KDbLAd XBOCTOBEIE €10 YACTH MOryT GbiTh, HAMpHMED,
OTKJIOHEHBI BBEPX /118 YMEHBIUCHHMS NOTLCMHON CHABI, 4 Y KOPHS KPhUIA — BHHS3 Ii9
VBCTHUEHHSR TIONBLEMHOH cuabt (oM. puc. 4.16, ). B peayawrare nonoxenme LU
KpbLTd, KaK 3TO BHAHO HA PHCYHKE, ONPEAENSIOMICEcH PACCTOMHHEM OT KODHS KPBAA a
(cm. puc. 4.16, @), cMemaeTcs K KOpHIO Kpblia (a° < @), u usrubamomuii MoMent M B
KOPHCBOM CEYCHHH YMCHBIIAETCH. DTO MO3IBOMAET YBEIHUHBATh NCPErPYSKH HA MAHEBPE
Gea yBenuueHns H3rnbarnpX MOMEHTOB M. ACHMMETPHYHOE OTKJOHEHHE XBOCTOBBIX
yacTeil Ha 0BeHX NONOBHHAX KPBLUIA MOZBOMSIET OCYWECTRIATh MONEPEYHOE YIPABICHHE
camonerom, Ha prc. 4.16, @ nokasad peryaxsasii MCXAHA3M KAK OIMH M3 BOBMOMKHBIX
BAPHAHTOB 1715 OTKJOHEHMA XBOCTOBOM .YACTH KpbUId. 34CCH — CHETEMA DPHYATOB,
CBAIAHANX KYJTNCHBIMH MCXAHN3MAMM, TATAME M KAYAJTKAMA C CHAOBBIMH JJICMEHTAMH,
MOAKPEILISIOMMMI 00IIMEKY. BpamarensHpii IpHBOI Yeped Ky IMCh NPUBOINT B ACH-
CTBHE PHIYAXKHBIA MEXAHAIM W CHCTEMY KAYAJOK H TAT, CBA3AHHBIX ¢ CHIOBBIMHM 21CMCH-
TAMH XBOCTOBOH YaCTH Kpbiia W OGIIMBKON, OTKJIOHAS HX BBEDX M/IH BHM3 H H3MCHAS
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Puc. 4.16. AZanTHBHOE KPSUIO W 3ASMEHTHI €0 KOHCTPYKIIMN

TEM CAMBIM KpuBM3HY kpblid. CHCTEMA yNpaBacHNs KPUBM3HOH NPOAIS aBTOMATAZHPO-
Baua u cesdana ¢ ABCY.

HauGonpmwue TPyaHOCTH B CO3NAHMH AJATITUBAONO KPHUTA IPEACTABAMIOT: rHOKad
oBABKA, NAHEIH KOTOPOH MOMKHB MOJROJATh M3IMEHSTh KPABM3HY (3 MIMCHCHNA
AAMHBI KOHTYPA MOBEPXHOCTH; DA3MEIICHHE PHYAKHGLIX (M JPYTHX) MEX4HHIMOB B
TOHKOM HOCKE M XBOCTOBOH YACTH KPbind; 00ECHEUEHHE IUTABHOCTH M3MEHEHNS KDUBU3HH
mpoduag Kphiia BAOAK N0 PA3MAXY; O0ECNeueHHe BRICOKOro OhiCTPOaeHCTBIS; CONpPIKE-
HHE CHCTEMBl YIPABJIEHHA KPHBM3HOH npoduns ¢ pexxumamn nonera. Oanako soamok-
HENE BBIMIPHII B XAPAKTEPHCTHKAX M 9(EKTHBHOCTH CAMOJETOR TIPH PEAH3ANMH
A7ANTHBHONO KPhUIA 3aCTABISET HCKATH MYTH €10 datbHeimei paapaborkm.

KOHTPOJBHBIE BOITPOCHI H 3AJAHHS

1. M3ofipasuTe Ha SCKMAAX KPLUILEB 103GYKOBOTO MACCAYKMPCKORD M CBEPX3BYKOBOMD MAHEBRERHON
CAMONIETOR W JIOMOAHMTEALHBIX CEMeHMAX BCe NONNMKHLIE YACTH Kphuia B yOpamHOM ¥ B OTKACHEHHBIX
NOJIOHCHUAX.

2. Onpenemate Hasuaueue v oFLACHNTE KONCTPYRIMIO KaKI0MH M3 NOSBMIKHLIX 4acTel KpLian. Cnenaine
SCKMABI € CEMSHMAMM, NOSCHSIOMMMHA KOUCTPYKUMIO ITHX HACTEl, @ TAKIKe KOHCTPYKLMIO YAIO0B MX HABECKH
# YIPARACHHS.

THaCHHTE (Pr3HUCCKME OCHOBBI KMAMEHEHMS HECYINE CIOCOGHOCTH KDL TIPA OTKIOHEHHH [OBIKHbIX
wACTEN kphiia B pafouee noaoKenHe.

4. [lavre CPaBHMTEABHYK) OLEHKY 1O CTENEHM YBEAHUEHMS c.WS PASIHYHBIM CPEACTEAM MEXAHHIAUHH

KpBUTA.

5. [aie onpesenenHe mApHAPHONG MoMenTa M, . Hasomure cpeactea, nodso Th
M, Chenaiire ocxmdnl, NOACHMIOMIME noncrpynunm ITMX CPEACTH, KOHCTPYKUMK) ya.nun X HABECKH K
ynpuwlcl{ml.

6. OGPSICHHTE HAZHANCHUE, KOHCTPYRUNKD, HATPYXCHHE W paboTy noji HArpysKol Oprancs yrpaies,
KOHCTPYKUMED Y3008 MX HOBECKH M YTIPABICHHS.

7. OxapakrepusyiTe SHEPICTMIECKUE CPLICTRL YBCAHICHUS NOTLEMHON CiUTbL KPbIJd.

8. Kax Bui npencrapisere cefe aJaNTUEHOE KPLLIO, Cro BOSMOKHOCTH 110 NEPEPACHPEsENEHHI0 HAPPYAOK
HA KPLUID M MIMEHEIHIO €10 HECYUeR CnocoDHOCTH, OILACHMTE CYTL MPOiEM MPH MANOTORICHMH AJANTHEHOM
Kbl
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FITABA 5

OINEPEHHE

§ 5.1. HASHAYEHHE OIIEPEHHA ¥ TPEGOBAHMSH K HEMY

5.1.1. HasHauyeHHe H COCTABHBIE YACTH ONEPEHUA. Oneperiie — ITO HECYLIHE
NOBEPXHOCTH, SBASIOOIACCS OPTaHAME YCTOHUMBOCTA ¥ ympaBaseMocTi camonera. Oxo
COCTOHT M3 [OPH3OHTAJIEHOIO H BEPTHKAMTLHOIO ONEPCHHIL.

TopmsouTaapHOe omepenne ([0) npenHasHAueHo mia obecmeveHms
NpoJONEHOH, 2 BEPTHKAAbHOE oneperne (BO) — myresoft yeroinmmocTn
M YUIPaBI4CMOCTH CaMosieTa, OJTH 3aJaud pemaooTcs o0pasoBaHHEM HA ONCPCHHH
NEPEMEHHBIX MO BEAHYMHE H HATIPAB/ICHHIO A3POIHHAMUYCCKUX CHJI, HeOOXOIHMBIX A%
ofiecneucHus 3AJAHHEIX PEXHMOB HONCTA.

Ha puc. 5.1, @, 6 nokasad BHCIUHWA BAN Onepenns HopManbxol u T-olipa3soi cxem,
COCTOSLIEI0 M3 HENONBMXHOTO | HIH NEPECTABHOTO 5 (C HIMEHACMBIM B NOJCTE YIIOM
yCTaHOBKM) crabuimaaropa ¢ pyasMu BecoTH (PB) 2 u HemonsmxKHOIO Kiia 3 ¢ pyacm
nanpasncaus (PH) 4. D1y cXeMEL onepeHAS XapakTepHEL 1/ GOABIINHCTEA COBPEMCH-
HEIX CAMOJETOB C JO3BYKOBOH CKOPOCTEI0 MOMeTa (CM. CXEeMH onepeHmi Ha puc. 1.4). Ha
CaMO/IETAX CO CBCPX3BYKOBOH CKOPOCTBIO MOIETA M3-38 HEAOCTATOMHON 3ddexTHBHOCTH
PB npm noserc Ha CBEPX3BYKOBOH CKOPOCTH NPUMEHIIOT O C1bHONOBOPOTHOC
ropusorTanabHoe omepenne (LIT0) 6 6ea PB (cMm. puc, 5.1, o).

[Tpu NpesBINCHYA B M0AETE CKOPOCTA 3BYKa BOIPACTACT CTATHYECKAS YCTONUMBOCTh
H COOTBETCTBEHHO YXYAIIACTCH YNPABISEMOCTh CAMOJICTA M3-3d cMEmCHMs Hazan okyca.
Jlng UAPMPOBAHMS JTOMO SBACHMS W OOCCICYEHMA BHICOKMX MAHCBPCHHBIX BO3MOMKHOCTEH
CBCPX3BYKOBRIX CAMOJETOB HANO NOBBIWIATh 3(PPCKTHBHOCTE MX OPraHOB YIIPABICHAS
oTHOCHTENBHO OcH Z. OpHAKO NPH MOAETE €O CBCPX3BYKOBOH Ckopoctei (M > 1)
ofpexTuekocTs PB cHMXxaeTcs, TAK KAK M3-33 CKAYKA YIUIOTHEHMSI HA HOCKC Pyns
(puc. 5.2, 6) naMCHEHHS JABJACHHS NPH OTKIOHCHHM PyJs HE PacnpoCTPAHAIOTCH HA BCE
N0, kak 9r0 WMCET MECTO NP NOJETE HA A03BYKOBOH ckopoctd (cMm. puc. 5.2, a).
Mepexon wa LIITINO nossonser pesko yeenuwumrs pdexkrasaocts 'O, ocobenno wa
CBEPX3BYKOBRIX ckopoctsx  (Od(EKTHBHOCTD ONEPEHHS ONpEAEASeTCHs BETMUMHON
NPUPAIIEHNS Er0 NMOXLEMHOH CHIBI NMPH M3MEHEHMM YIia aTakd HA OOMH Tpamyc).
3uauuTensHo pexe nmo TOH XKe npuuMHe (M3-3a cHMxeHns dddexrnsHoctn PH npu
CBEPXIBYKOBOM TIOJIETE) TIPHMEHSIETCS mebHOnopoporHoe BO, Tak Kak ocTawmelics npu
aroM oddexTusiocts PH B GossimuucTse CIyuaes eme 10cTaTouHo g obecneucHms
HOPMANLHO YIIPABISEMOCTH CAMOIETOM,

Ias nossnuenns adpextnsrocrn BO npumensiores noadrosensokase kuam 7
(cm. puc. 5.1, @), smouaonme B pabory diosensx B patione BO. [Tpumercane Takmx
KMel CHIKAET BAMSHHE HA MYTERYIO YCTOWUMBOCTL satenenns BO xpouiom n drosens-
xeM Ha Gompmwmx  yraax araxy. [lossimaer addextusaocts BO wu opknm 8
(cm. puc. 5.1, @),
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Puc. 5.2, Kapruna oﬁwuauun ro:
a—M<li6—M>

OTHocuTenBHAS MACCA  ONCpennsd
m,,, = 0,015..0,025.

5.1.2. OcuosHoe TpeOosanue X
onepennio — adxbekTHBHOCT onepeHus
— 3ABMCAT OT CKOPOCTHOTO HANOPA,
ILI0INANM OnepeHus, ero ¢opm u pac-
NOJIOXKCHHS, XCECTKOCTH OICpEHNAE H
JKECTKOCTH OMOp, K KOTOPRIM OHO Kpenurcs. Ofecneueriue 6blcoxoll agihexmuaiocmi
onepeHust Gas ROAYMEHUS HeODXOAUMbIX XAPAKMEPUCMUK YCMOUMUGOCMU U Yipagane-
MOCMU caMmonema Ha dcex pexumax norema, onpedensemotx TTT x camonemam a
ZGOUCUMOCHII OM UX HASHAYEHUS W YCAOGUL RPUMEHEHUS, NPU HAUMEHbUEN MACCe
onepenus AOARCMCR OCHOGHBIM mpeBosanues Kk onepenyro. BumonHerse 2roro Tpebosa-
HHA JOCTHTAETCS NPEXxae Beero srbopoM paunonaisabix (hopm, snavenuii napamerpos
W PACTIOJIOMEHAS ONEPEHWS.

5.1.3. @opmu oneperns. Ha puc. 5.3 1 5.4 npusenenm aspormuHamuucckne (Ganan-
CHPOBOYHEIE) CXEMEl CAMOJETa, a Ha pHC. 1.4 — cxemul opepeHns, pasTnuaAoNINecs:
paanmusM pacnonoxeauem O u BO; wiciom, dopmoit (mpu Buze cBoKy) M pacnonoxe-
muem BO (wa drosensxe, wa 'O unu Ha kpeuie) ;| GOPMOiE B 1UIAHE W PACIIONOKEHUEM
TO (mosanm KphUd — HOPMA/BHAS CXEMA, BIEPEIM Kpbuia — cxema "yTka”, Boobme Gea
I'0 — cxemnt “Jcralomee XKpwuio” winm “6ecxsocTka’”, BIEpPEAM W MO3agd Kphiia —
TPUMAAH) ; BUAOM onepenus cnepenn (V-o6pasHoe onepeHue) M AP. AHATAI DTHX CXEM
¢ TOYKH 3PEHAS BX BIHSHHS HA 3(DeXTHBHOCTH M MACCY ONEPEHMS JACTCS HAXKE N0
XOZY HINMKEHHR MATEPHARA JARHOH LIaBRbL.

5.1.4. Iapamerpsi, xapaxrepusyiomme I'O n BO kak Hecyuue nOBepxHOCTH, &
OCHOBHOM T€ €, UTO M i Kpwina (A, ¥, M, €), @ TAKKE [UIOWAAH B OTHOCHTENRHEIX

Y,
' /7

Puc. 5.1. Cxemur one-
peHns

X
g~
Medra Lra Mrro
&
a
Vi
Yo 4
o
Lra Wix =X
Mrdro I .
£ Zro
)
PHC. 5.3, ASPOAMHAMHUECKHE CXeMBI CAMOICTA Puc. 5.4. Cxema o, ASHCTAYIONIMX HA CAMONET TpH
€ pasnuuHBIM pacnionoxennem T'O pasroM pacnoackenin 'O
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BeMumMHAK: Spo = Spo/S # Spy = Spa/Spos Spo = Spo/S U Spy = Spy/Sgos tae S
— mwiomwans kKpiuta. Hwmxe nmpuBeaeHsl CTaTHCTHUECKHE AAHHBIE NO BHAUCHHAM DTHX
napaMeTpos.

Hna TO: Apg = 2,0...4,5 (MeHBIICE 3HAUSHWE — AN CKOPOCTHHX CAMOJIETOB C MAJBIM
YIATHHEHHEM KpPhiid, DOnbiee — A8 HECKOPOCTHRIX CAMOJCTOB ¢ GOJILINAM YILTHHEHNEM
kphina); Mpg = 2:0..3,3; yro = 0..60% épg = 4..10 % Grop 2 Rupr fro S Expy wTOOH
BOJHOBOIH KPH3HC HA OTCPCHHM HACTYNAN HE PAHEE, YEM HA Kphie); Sy = 0,15...0,30;

S-],;B =(),2...0,4 (MCHbOIHE 3HAUEHHA — A8 CBEPX3BYKOBHIX CAMOJIETOB).
Has BO: Agg =0,8...1,2; nyg =2,0...3,5 (ana T-ofpaasoro onepenns ngq = 1,0);

1o =.0-.60% &y = 4.8 %; Spo = 0,08..0,2; Spyy = 02..0,45 Gommee smaveame Sy
H MCHBHIICC 3HAUCHHE S‘PH — 014 CBCPX3BYKOBOIO caMonera).

Bausinue anaueHnil 1apaMeTpoB YacTel ONepeHUS HA HX MACCOBHIC XAPAKTEPUCTHKH
AHAJTOTHYHO PACCMOTPEHHOMY BHIIE BJAMAHHI) TAKHX JXE NMapaMeETpPOB HA MACCOBBIC
XapakTepUCTHKE KPBUTA. Bompocsr BrBopa panmoRanbabix (hOpM W 3HAMEHHH MapaMeTpos
onepeHus PaccMarpuBaxTcs moapobHo B xypee "Ilpoexkrapoparue camonera” [27].

5.1.5. PacnosioxkeHue 4acTei OTIePeHHs CyICCTEEHHO BanseT Ha odekTnprocTs M
maccy onepennd. B 30He coyTHOM cTpyH, ocoSCHHO 3a KPBUTOM, HMCIOT MECTO Gosblume
CKOCHL MOTOK@ ¥ 3HAYMTENBHO MEHBLIME CKOPOCTH MOTOKA. 10 yMeHbwacT odexTns-
HOCTb ONEPCHHS NPH €ro NonafaHuK B Takywo sony. OueHb OmaACHO HAMMYME B TAKOI
goHe BOMBIIOND KOMMUCCTBA BHXPEH, MOTYIMX BH3BATh BHOPAUMM wacTcit oncpenws. Bor
nouemy BhOMpaeTcd TAKOE PACHOJIOKCHAC YACTEH OMCPCHMS, NPH KOTOPOM OHM NpH
,'l'lOéOM PEXRMME MOJETA HE NONARaIH 6[11 B ONACHALIE 30HEIL. H{JCK(lﬂhKy KEDK,Hlﬂﬁ BapﬂaHT
pelmeHns O PACHOJI0KCHHY ONEPEHMS CRA3aH C ONPECTEHNEIMHE 3ATPATAMH MACCH, TO
OKOHYATEABHOC PCIICHHE A0JKHO NPUHUMATHLCH € YUCTOM 3aTPAT MACCHL

Dns TpeOOBAHME O PALHOHATLHOM DPACTIONIOXEHHHM YACTEH ONEpeHHs Moxer Gwite
yaoBaeTBopeHo b0 BeHOcOM 'O BHUS (B HIKHIOI MacTh (hroscasoka, oM. puc. 5.3, @)
WM BBEPX OT coyTHOH crpym (T-o6pasnoe oneperme, oM. puc. 5.3, 8, mibo pacnomoxe-
aneM I'O nepen kpuutoM {(cxema "yrea”, cM. puc. 5.3, @), nubo NPAMCHCHHEM CXEMBI
"netaromee kpeo” win Gecxsocrka” Boobme Gea IO (em. puc. 5.3, 2).

[Tpu T-obpaanoit cxeme onepennst 'O BuHECEHO BBEPX OT 30HM cuyTHOH Crpym, Ilpw
aroil cxeme yBeauumsaetcs naedo Lyg or UM camonera po 1] 'O, uro nossomgeT
VMEHBIHTE Spq M €10 MACCY Mo, B Takol cxeme onepenns 'O urpaer ponb koHueBo#
maiibrr ans BO, ysenmumsas ero ogxbexTnsnoe yaauneHue. 3TO MOIBOAHET YMCHBLIIHTL
MIOManh KHAS M CHW3HTh €10 Maccy. Bomrpnm B Macce omepemnss Am,, or atmx
MeponprsTail MoxeT cocrasaaTh 10 20...30 % or m . Onnaxo KOHCTPYKUMS OnepeRns
VCIOXKHACTCH, 4 TEpPefdaua Harpy3oK, ocobeHHO HecumMmMeTprurnx or 'O, uepes kuns na
chiosentsox TpefyeT GOBIONO YCHAEHUs KMAS ¥ NOTONHUTETLHEIX 3ATPAT MACCH Am, Ha
Kb (A, Moxer coctasnstk 40...50 % u Gonee oT Macch ks, 3ta cXeMa noayunia
MAPOKOE PACHPOCTPAHEHME HA TACCAMKHPCKHX CAMOJCTAX C CHIOBOH YCTAHOBKOH B
XBOCTOBOM vacTh (DHOAenska, XOTd NPH TAKOA KOMIOHOBKE W He ncerma obecnevmpaercs

BEIUTPHILL B ALy,

IMpu pacnonoxenw 'O snepenv kpeta (cxema "yTka”) Her ero sateHenws. B Taxoit
CXEME MOKHO MOJIYYATh BRIMIPHIL 34 CHET YMCHBIICHHS MJIOWAAHA KPHiIA H EI0 MAcchl,
TAK KAK NMOTBEMHAY CWIA KPeind Y, npi GanaHcupoBKE CAMOMETA CKAANBIBAETCH C CHIOH
Y . Ha 'O, peiicTByome# B Ty XE CTOPOHY, 4TQ M Yxp, H TIATOMY YKP MEHLIIE BEca
camoaera (B HOPMAABHOHK cxeme cuna Ha [0 yMeHbIIAET NOALEMHYIO CHAY CAMOJIETA,
H MOFLEMHAN CHna Kpeta Gosblme Beca caMojieTa HAa BenuuuHy caiasl ma [0,
cM. puc. 5.4). B cxeme "yTka” MOXHO TOJYYHTH BREIMIPEIN B AJPOAHHAMHYECKOM
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kayectse. OAHAKO 3aTEeHEHE KPhUa Boepean pacnoaoxernsim 'O n 60abmne norped-
HbIC SHAUBHHS Cy, HA BSNETHO-MIOCANOUHBIX PEXHMAX (DY BHITYIICHHOH MEXAHHIAILIT
Kphiia), a H_'EIDI'IIa u B6AbIIHE NOTEPA HA ﬁmaucnponxv (HAmpHMEp, H3-3a MEHBIIEN
niaeua Lpg) CHIKAIOT MPEMMYIIECTBA Takoi cxembl. Ha puc. 5.4 nokasans cxembl cua
H MOMEHTOB mpH (AaNaHCHPOBKE CAMOMETOB HOPMANLHON cxemul (oM, puc, 5.4, @) o
cxembl yTka” (e, puc. 5.4, 6) NpU BHIIOJAHCHHH YCIOBHH PABHOBECHS: EY =

Yrobpl KOMMEHCHPOBATH HenocTaTku nepegrero O, ocoGeHHO HA B3NETHO-NOCAN0U
HBEIX pexmmax (Manpl 3HAYEHWS Cia ), BO3MOXKHO NMPUMEHCHUE TAK HASHIBACMON TPExs
NIAHHON CXeMbl ¢ nepesHuM 1 xBocToBkiM 'O, Torna wenoms3osaume xBoctosoro [0
MO3BOANT CO3RABATH HEOOXOAHMBIC KaOPHPYIOIIME MOMEHTH HA BAAETHO-NMOCAJOUHME
pexHMax, nﬂpﬂpylﬂmﬂt‘ NMAKHUPYIOWHE MOMCHTHI OT NPHMEHEHMS MEXAHHU3AUNKA KPLUI,
Yol nabexkars B TAKON aspONHHAMMUECKON cxeme smmsus nepennero ['O Ha nomoxes
Hue (POKYCA HA AO3BYKOBBIX PEXKMMAX TOJETA M TPENOTBPATATH CMEmeHHe (POKyca HA3A
Mpy NEPEXOIE HA CBEPX3BYKOBOM NOET (BCE HTO HEOOXOMMMO A1 uﬁccneuwns Gon
umﬁmwux XapakTePUCTHK VIPABASieMOCTH camonietoM), nepennee 'O aenaer B
oumEM” HA AO3BYKOBBIX CKOPOCTAX TOJETA W YNPABASEMBIM — Ha LBLDKBB)’KGBMX‘
“laasaromee” 'O He COAAET MOABEMHON CHAB M MOITOMY HE BJAMSET Ha TNOJOXKEHHE
¢okyca. Ha secoBeie, reOMeTpHYECKME W APYTHE XAPAKTEPUCTHKH CAMOICTA TPEXIIaH-
HOW CXCMBI OyAeT BAMATH HE TOAbKO Besiduuna BaiHoca 'O snepea u Ha3an no oTHOMIE
oa ¥ LM camonera, HO Taxoke W CTENCHb CTATHYECKOH YCTOHUMBOCTH (Heymmm
TH) CAMOJETa, OTpPEefefomas BEIUUHHY NOTPeOHBIX yPABHOBCIIMBAIOWINX U YIIPAR
X TPAEKTOPUEN ABMXKEHWS CAMOJIETA CH M MOMEHTOB. JTH BONPOCH HM3YUAHOTCH B
CNeuya bHBIX AUCHHTUTHHAX.

Yrobu 'O ue satensuto BO, ero pacnonaraioor nosanu BO. Pacnonoxenune £AMHOTO
BO na drozenszke MOXET 0KasaThes meHee abexTHEHBIM, yeM pasHecenHoro BO, ni-aa
saTeHeHns ero drosenskem Ha OombumX yrmax ataku, [Tpu Goabwol naowamm n BHEOTe
BO na dirosensok Gyaer aeiictBosath GOABLION KPYTALWHE MOMEHT, 4TO TOTPeGyeT
VCHICHUA XBOCTOROH yacTh (Dro3ensiska M AONOAHUTCABHBIX 3aTpaT Maccnl. Bricokoe BO
OyzeT OTPULATENBHO BAMATH HA TIOMEPEYHYI0 YCTOHUMBOCTE camosera. Pasnecendoe BO
BO MHOIOM YCTPAHSET 5TH HEJOCTATKA.

Pacnonoxenne BO na xonuax 'O (cm. gance puc. 5.7) ysennumsaer adpexrnnuoe
yaanaenne O, MO3BOAMET YMEHBUINTE €10 TIOWADL 1 Maccy. OpdexruprocTh padne
cerroro BO mipn ofiyBe ero crpyeit oT BHHTOR mBMTAaTencH Bospactaet. Pasnecennoe BO.
He memaer obaopy u crpensbe B 3agHOW noaycdepy. OHO MOXET IKpaHHpPOBATH
uA(PaKpaACHOE NINYUEHHE NPH PACNOIOKEHAH ABMraTenel Haa (rosemskem (camoaer
A-10 CIIA).

BBIMTpBIlI B MACCE CAMOJICTA MOXKHO NOJyuuTh B cxeme bea O — “neraiomee kpolio”
(em. puc. 5.3, ¢). B orofi cxeme MEHBIUC 3HAUCHWE €, ECTh BHIMTPBIL B MACCE, TAK
uer ['O, menbme nHTepdepeHINOHHOE BAHSHAC KPhUTA H OOCpPeHUs. Oﬂuaxo MATHE
/IeYH 0T Opranos ynpasieHus 10 UM (Lyg B Lyg) caMonera yxyamamT ynpasieHne |
¥ (GanaHCHPOBKY, YBETMUMBAIOT TIOTEPH A2POIHHAMMUECKOID KAYECTBA HA BANAHCHPOBKY,
DnesoHbl, BENOIHsIOMME hyHKIHN o1eponos u PB, umeior 601buryio niomann, uem 31
O7IEPOHOB CAMOJIETOB OOBIYHOR CXEMBI, M OTKIOHSIOTCH Ha 6Onbiume yrmet, T1pw oTKIOHE-
HUW TAKHX 2/1EBOHOB am.px HA YBEIWYEHHUE YIVIA ATAKH KPbLTA HA KPBUIO OT DIEBOHOB
Gyner AeHCTBOBATH CHIA HATIPAB/ICHHAS BHH3 M YMEHBIIAOMAs BCICACTBHE DTONO.
NOABbEMHYI0 CHTY KPBiia, I‘fpm SHEPTHYHOM OTKJIOHCHWH JJICBOHOB BBEPX MOXKCT BOZHH-
KHYTh IAXe MPOCANKA CAMOJIETA, YTO OYeHb OMACHO, ocoleHHo Ha nocanke. danee npy
BHIMYCKE MEXAHH3AIHMA KPBLIA HA TIOCAAKE BOHMKACT MUKHPYIOWMI MOMEHT, KOTODHI
OUCHb TPYHO MAPHPOBATH B CHJIY YKA3AHHHIX BHIIE NPHYMH OTKJIOHCHHEM DJCBOHOB
BBEPX.
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1{1061,[ co3nars Kﬂﬁpl{py]ﬂmﬂﬁ MOMEHT H BBIBCCTH CaMOJICT Ha NOCAJOYHKLIC Yran
ATAKH, MOXHO HCNOJAB30BATH maycxaemoc B MOTOK TONBKO HA BAJNCTHO-NOCATOUHBIX
pexumax nonera nepeanee [0 ("yew™), KaK 910 CIENAHO, HANPHMEP, HA CAMOJICTE
Ty-144. Kabpupyomuit MOMCHT HA B3/JICTHO-IOCZAOUHKIX PEXAMAX MOXKHO CO3AATH M
pacKpHBAOMMMUCE cuMMeTpuuHo B 00e croponnt PH pa kmigx, pacnosioxeHHwix Ha
xpuine. B arom cayuae npogosnabie cunbl Ha PH Gyayr cosgasate kabGprpyrommii
MomenT ornocureasno 1M camonera, Tak Kak 3rH CHmb OyIyT npmioxcHsl Bhune LM,
B rakoii cxeme camonera BO — pasHecensoe (cm. puc. 5.3, 6).

[Ipu cTpenoBuAHOM ONEPCHHM YBCIHUMBAKOTCA 3HaueHusd Lpg M Lgg, uro Baaro-
TBOPHO CKA3BIBAETCH Hd YNPABIAEMOCTH CAMOJICTA H MOXET JATh BHIMIPHI B MACCe NMpH
YMEHBIICHHH Spn B Spo.

5.1.6. TpeDoBaHMA K ONEPEHMIO, KPOME YKA3aHHKX B noapaax. 5.1.2 TpeGopanmii,
BEJTIOYAKOT B Cﬂﬁﬂ CAEAYONINE: BOIMOXHO MEHBITAE NOTEPH A2POAMHAMHYECKOTO KaAYeC-
TBd Ha GBJIHHCHPDBK}' caMoacTa; HCAOMYUCHHE OMACHHMX KUJ’[EEHHHI"‘S OneEpeHug THITA
daatrep wam Gacrunr, a Takxe obmwMe ana Beex uacted camonera rpeGopanus
{cm. . 1),

§ 5.2. HATPY3KH HA OINEPEHHE H PABOTA ONEPEHWA MO HAIPY3KOH

5.2.1. HarpyskaMn I'Q aBasiorcs pacnpencicHHBIE A2PORHHAMAUECKHE H
MACCOBLIE CHJIbI. ABPDHHHHMHIH'!CKEIH Harpyaxa HA FO CKJAAALIBAETCH H3 ypaBHOBEujMSa-

IoncH HRArpysKH Y;;I, oBCCIIeuMBAOICH PABHOBCCHE CAMOJICTA MPH €10 MOJeTe ©

NOCTOSIHHOM NeperpyskoM (cMm. puc. 5.4), MaHEBPEHHOR HATPY3KN YMiu‘ BOIHHUKAOOICH
Ha T'O npu orknoHeHwn pynei Ha BeawunHy GOnbwyio, ueM aro neobxogumo

YPABHOBEIIMBAHWS CAMOACTA HA ONPCACACHHOM PCXHME (KOI‘;IH. BOZGHHUKAKT YIJIOBLIE

YCKOPEHHS &), ¥ HATPY3KH MPH TOJETE B HECTIOKOMHOM BO3AYXC Y53 KaK MPHpPALeHne
HAUPYSKH NP JCHCTBHM NOPEBA BeTpa. MACCOBRIMM CHAAMH OT KOHCTPVKIMH OMEPEHUs
BBHAY MX MAJOCTH npeHeGperaior.

AJponMHAMHYECKAS HATPY3KA PacnpejenseTcd B COOTBETCTBHH C Pe3y/IbTATAME
npoaysoK wian pexoMenfaunamn "Hopm npounocta”. [IpnbauxeHHO HarpysKa pacmope-
ACASIETCS IO PaaMaxy NponopUHOHAIBHO X0pAaM, a mo xopae ans [0, cocrosmero 3
crabunmsaTopa 1 PB, Tak, Kak 3710 nokasaHo Ha puc. 5.5 [17, 21], u ana LIITO npu
M > 1 — paeHomepHo. PacupenencHHas Harpyska no pasmaxy crabunusatopa oy =

= ¥ fb/Sppn @ PYNA BHCOTH Gpp = Yppfbpp/Spp. Bemumy pacuctHoit ypassoneim-
saomeit Harpyskm Y,h = Y;pf MOXHO ONPEHCIUT, MCHO/Ib3YS YCIOBME PARHOBECHS

My = M, (on puc. 5.4). Toma Yy, = My (L = m, aSpobs/Lyo, TeMyg,

!
W m, — MOMCHT i KOXpHLHEHT MOMEHTA OTHOCHTENBHO OCH Z U1 PACHETHOTO Cyuas
6es T'O; b,y — cpeanas ajponmHaMMUECKas Xopad. Benwumpa pacucTHOll  MaHEBpEHHOI

o
Y 0167p
Puc. 5.5, Pacopenenenne BOAAYIIHOH HATPY3KM =
BACTE XOPALL | )
a—-M<l;6—-M>1 g
a - g



HArpyskm YM';H = YMLf. (D1y BeJMUMHY ONPEASISIOT NPH PACUETE ONEPEHHS HA Npo-
YHOCTE TS ABYX Chyuaes no (hopMysiaM, PeKOMCHIYEMEIM "anuam{ npounocth”. Tam

XKe YKAZHIBAIOTCH HEOOXONUMBIE OTKIOHEHHs pyis) Bemsumny V..

wan MOXHO ONPEAETHT

. a
M0 YTJAOBOMY YCKODEHHIO g: meu - efz/I.To, rae J, — MOMEHT MHEpIMM CAMONETd

OTHOCHTE/IBHO OcH Z., PacueTHyio HATPYSKY NPH NOJETE B HECTIOKOHHOM BO3AYyXe Yﬁp =

- Yﬁaf MOKHO onperesiuTh [21] 3 BrpaxeHAs Y63 - Y + Y, oe Y — YpaBHOBEIIH-
Bawomas Harpyska Ha ['0 B rOpPH3OHTAILHOM MONETE CO cxopocrmo Vi Yﬁ — TpUpATIEHHE
narpyskm Ha 'O or mopesos Berpa. Suauenue Yg MoXxer GBITh OMPEAENEHO H3 BHIPAXE-

Hnsg ¥g =0, 04‘-'ym Vi WiSpgs W = 10...20 m/c; "'ym — OPOHIBONHAR ¢, O YITy ATaKd
« ana O [21].

5.2.2. Harpysku BO onpepensiorcs asanorwuno sarpyskam I'O. 3pecs mms caMonetos
€ HECKOIBKMMH JABMTATEAAMH MOryT ObiTh OCODEE Cayuan HATPYXEHMS, HATPAMED, PR
OCTAHOBKC ABHTATEIEH 10 OJHY CTOPOHY OT IUIOCKOCTH CHMMETDHM camoserd. BosHMKaw-
WA MOMEHT M|, OTHOCHTENBHO OCH Y HM3-3a OCTAHOBKYW ,mnm'a'reneﬁ TIApAPYETCT B
ocxosxoM BO, HA KOTOpOM AO/UKHA BOIHUKHYTE CHAd Pgo = M, /Ly

5.2.3. PacueTHbie HArPY3KH HA PYJH M 2JepPOHBI pauma'rpnxamm, Bbime. B coorser-

cTBuM ¢ moapasa. 4.4.5 pacuernas Harpyaxka Ha PB: Y?B = KfSppg, a pacnpejencHuas
10 pasMaxy adpOJMHAMWYECKAS HArPY3KA Gpy = Y[?B bpg/Spy, tae K — xooddmrment
nponopumoHaTsHOCTH (o "Hopmam npousocru’). Amamormuso gas PH: YlfH = KfSputh

dpy = YPprPH/SPH- Ora Harpyska MmO XOpAAM pyfel PacTpeaendercd no  IAKOHY
Tpanenun.

5.2.4. Pabora uacreil onepenus noj Harpyskoi. CrabuimszaTop, cocrosumii H3 IBYX
NoJAOBMH, W KUk (oM. puc. 5.1, @, @ npeacranasior cofoli KoHconbHBE Banky, a
HEpasbeMHBLH CTabHIH3ATOpP — ABYXONOPHYIO banky ¢ kKouconsmu (cM. puc. 3.1, 6). Omn
HATPYXKCHBl PACTIPENE/ICHHON A9pPOANHAMUYECKOH HArpyakoid ®W COCPENOTOYCHHEIMH
CHIAMA B y3/ax HAaBeckw pysei. OT 310 HATPYSKHM B CHNIOBBIX MEMEHTAX CTabMan3aTo-
pa ¥ Kujasl BOSHHKAIOT nepepeswBaiom@as cuna Q, usrnbamwmuin M u kpyTsmi M,
momenTs. [To KCC crabuimsaTop m KHIB MOXKHO KAacCH()MIMPOBATh TAK XE, KAK i
KDEUIBS, OHH HMEIOT T€ JX€ CHJIOBHIE 3JIEMEHTH], YTO M KPhUIO, W ATH HIEMEHTH BHIIOT-
HEIOT T€ XKE 3aJa4YH, YTO W CAJIOBBIC DJEMEHTH Kphuia, [1oaToMy HArpy>KeHHMe CHIOBHX
aneMeHTOR cTabuansaropa w xuwisg | ux pafora nox HArPY3KOH OPH Iepegaue Cujl Ha
onophl {ya/hl KPEIUICHNA) aHAJOMHYHBL HATPYXKEHHA0 H pag,me MO HATPY3KOH CHJIOBHX
9NEMEHTOB KpPhLIA.

§ 5.3. KOHCTPYKLIMS NrOPH30OHTAJIBHOIO ONEPEHHA

5.3.1. KoHerpykuua v xoMnoxosxa 'O ¢ pa3seMHBIM YCTAHOBJIEHHbIM HA
(hrozensoie crabunusaropoM. Ha pac. 5.6, @ NOKasansl AOCTATOMHO THIMUHAS KOHCTPYK-
1M ¥ KOMIOHOBKA TAKOTO OMEPEHHS, COCTOSLIEr0 M3 PA3BEMHONO (M3 ABYX MOJIOBHH)
'O u BO, ycTaHOBACHHEIX HA XBOCTOBOH uactu diodensxka. 'O — rpaneunesuaHol
(hOpMBL B IIIAHE € ABYXJICHXEPOHHEIM cTabHaM3aTOpoM /| M ogHOMoHXeporsasM PB 2 ¢
TpAMMEpPOM J B KOPHEBOI uacTH py.as. KoncTpykuma 91oro crabuansaropa aHANOrAIHA
KOHCTPYKIMA ABYXJIOHAKEpPoHHOTO Kpbuid. B mecre [T yana naseckw PB ana socnpustas
COCPE/IOTOUEHHOM HATPY3KHM OT pyns (peakumuit R, m R)) B crabunusarope CTOMT yCW/IEH-
HAS HEPBIOPA C MOIUIHLIMYA ToScaMi /5 U rayxoii cTeHKol /7, NOKPEILICHHON CTOHKAMH.
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Pue. 5.6. Koncrpyxkuus IO u yanos ero kperinerus k (uogensny. Y3en HABECKH PYIIs BBICOTH

BocnpMHUMAEMYK) HATPY3KY 972 HCPBIOPA NEpelacT HA CTEHKH JIOHKCPOHOE 5 @ ofumms-
ky 7 crabunmsatopa (cm. puc. 5.6, 6), paGotas Ha cOBAr n M3rub B CBOCH ILTOCKOCTH.
Crenku noHxeponos, pafoTas Ha CABHr OT NEpepessBAOLICH CHBl J, mepenanyT ee na
yanel kperienns crabuam3atopa 8, koropeie MOryT GITh MG0 Ha JOHKEPOHAX €ro
UEHTPONIAHHOA YACTH, BCTPOCHHOH B KOHCTPYKUHIO XBOCToBOM vactu diosensxa
(ceu. A—A na puc. 5.6, @), b0 HA YCUICHHHX DIMAATOyTaX dhroseasmea (cM. puc. 5.6,
), ecn crabunuaarop 6e3 uenrpomwnana. C yanamu 8 cTCHKA COCTHHACTCH C TIOMOIIBIO
turunros 11 w maknagoxk 4, 6, I0. OBGmmeka crabuansaropa, paGoras HAa casur ot
kpyuenns (npu marube Hepsop), nepenaer M, HA YCHIEHHYI0 KOPHEBYH) HEpBIODY
crabuamaaropa 9, rae M, TpamchopMmpyeTcs B napy cua Ha yamax 8 Kpensenms
craGunuaaropa. Marubaomuii MoMenT OT cTaGumnaaTopa B BUIE NAPH CHI HEPEIAETCA
noscaMH J'[OH)KEP()HOB 13 ma Y3aanel €r0 KpEeriacHHus & n CEMD)«'paHHUBEL]JHBaE’TCH Ha
JOHKEPOHAX WEHTPOMIAHHON yacTh crabunuaaropa wiu e apyrux KCC crabunmsaropa
— HA YCHNCHHAIX WMAKroyTax hrozeasxa.

Ha puc. 5.6, ¢ nokazan yaen If uasecku PB 2, cocrosumil u3 kpoHinreiina 2/ na
nouxepone PB, cessamnoro Gosrom ¢ ceperoii 20 KpoHmTeiHA [4, 3aKpenuieHHOro
Gosramu Ha nosucax 13 saamero gonxepoHa crabuwamaaropa /. Ha sune IJ noxazanst
CEueHMe mosca JIoHKepoHa crabuimaaropa 13 co CTEHKOM 5, mMosca Hepeopel I5 u ee
CTEHKA /7, 4 TAKXKE YTOAKH J6 ¥ Haknaaky 18, COeqUHIIOUME NOUCA W CTEHKA HEPBIOPH
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Puc, 5.7. Koncrpykims onepenus cavoncra A-10

C NOSCOM H CTeHKoi JomkepoHa. Ceue-
Hue I'—I" caenaHo uepe3 KPOHINTENH HA
PB 2/ no ocn spamenns PB, npoxons-
weii uepes 6oar 24, prynxu 22 u cde-
puueckuii nogmuneEnK 23 B cepere 20
KpoHWTEWHA /4 yana vaeccku PB Ha
crabuausarope.

Vaen HaBeckw TpuMMepa J aHamo-
TMYCH OPHECACHHOMY Ha puc. 4.14, 6.
Ha puc. 5.6, ¢ noka3ano ynpaBjicHHE
TpuMMepoM PB oT aneKTpoMexaHH3IME
25, pacnonoXKEHHONO B XBOCTOBOM vac-
TH crabunnzaropa, uepesa kauanxy 19,
TAMM M Kavankd 26 w 28 B PB, po-
var 27 na tpummepe 3. KoHcTpykuus
TPUMMEPA HE OTJAHYACTCS OT OMHCAH-
HOM BRIIE (CM. nogpasa. 4.4.4).

5.3.2. KOHCTPYKUHMS H KOMIIOHOBKA
T'O ¢ HepasweMHBIM CTA0KIM3ATOPOM
NPAMOYTOABHON (OpMBI B MAaHe, He-
MOJBHXKHO YCTAHOBICHHMIM HA (hrode-
JSIXKC, peAcTaBicHa Ha puc. 5.7, Cxe-
Ma TAKOrO ONEPCHWA C PAIHECCHHABIM
BO wxe paccmarpuBanach spime. Ilo
KCC TO npeacrasnsier coboii TPexI0H-
JKCPOHHEI CTAGHIN3ATOP € MONTHEIMH
NAHEASMH J, TOAKPENICHHBIMHM HACTO
PACTIOOKEHHEIMH CTPHHTEPAMHA W HE-
peropamu 4 (cm. puc. 5.7, 0). Takas
xe KCC » y BO (cm. puc. 5.7, @). Ona
COBMECTHO C YCHJIEHHOM JIOHKEPOHAMA
XBOCTOBOH uacTsio drosensika obecne-
UMBACT BHICOKYIO GOCBYIO KuByuecTh onepenwio, Ha saamem jgomxepone crabunmaaropd
YCTAHOBNCHH yann Hasecku PB, cocrtosmero w3 jsyx wacreir, Ha kaxioi w3 wux
yCTaHOBJEH TpHMMep. KpenmuTest cTabmiM3aTop K BYM YCMICHHHIM MmaHroytam ! Ha
XBOCTOBOU yacTH (oacnsxa, Yaisl KPEmIeHus no KOHCTPYKIMHA TAKOTO XKe TAMNA, KAk
W y37sl KPEIUICHHS [CHTPOIUIAHA Kphina K (prosensxy (oM. puc. 2.64, @), — MIapHEDHHE.
Yepes 9Ti yaasl NepegacTcs Ha MINAHTOYTH [/ € JOHKCPOHOB 5 cTaOMIN3ATOPA TOTRKO
nepepesmBaomasn ciuaa () (#3rmbarommit MoMeHT M or 06CHX MONOBMH ONCPCHHT
CAMOYPaBHOBCIIMBACTCS B MOACAX JOHKEPOHOB cTabnnusatopa) . KpyTammuit MoMeHT of
cTabRAM3ATOPA B BHAC NAPH CHJT MEPERAETCH YEPE3 TC XE Y3/l HA BOKOBHHEI yCUIIEH-
HEIX IINAHTOYTOB.

OcofienHocToi0 Hepenavn cul 0T crabman3aTopa Ha (rosensk aBAfeTCH TO, UTO
JIOHZKEPOHOB B cTabuiamsaTope TPH, a Y3J0B KPCIUICHMS K YCHJCHHBIM IUNAHIOYTAM —
ABa. D70 NpUBOAMT K ToMy, 4TO () M M, NEPEAKTCH KPaHHMMH JOHXepoamu. [Toaromy
KOHCTPYKTHBHO MOKHO Ohiio Gbi cpefHmil JoHXKepon geaars Gea crenkn. OgHako
MOBBILEHHS KECTKOCTH KOHCTPYKUWH H Goesoit JKHBYYECTH CTCHKY B CPCHHCM JIOHMKEPO-
He ocrasuid. OCTABHIM CHIC M NMOTOMY, UTO CHJIOBBLIC SJEMCHTH CTAGIIH3ATOPA HMEIOT
JAONOIHATENbHYIO CBA3b C CHIOBBIMA D/ICMCHTAMH (DIO3CJSKA B BHNC YIOJBHAKOB 2,
KOTOPBIMH MOLIHLIE CHIOBHIC MAHCAH cTAOHAN3ATOPA NPUCTHKOBHBAKOTCA K GOKOBHHAM
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rosensxa. [Tocneanee Takxke cnocobCTBYET MOBHIICHAK KeCTKOCTH M GoeBoil KuByuec-
T4 XBOCTOBOTO OMEPEHHs CaMOeTa.

5.3.3. Koncrpykuns 'O crpenosnanoit dopmbl B nnaxe (rak xe, kak u BO rakoi
Ke (POpPMBI) HAUEM HE OTJMYAETCH OT PACCMOTPEHHEIX BEILNIE KOHCTPYKUMH CTPEJIOBHA-
Heix kpeutbes pasmaussx KCC (cm. r. 3). HekoTopsie M3 3THX CXE€M, MOJTYUYHBIIMX
HAnbosbIIEE PACHIPOCTPAHEHME, PACCMATPHBAIOTCS HHXKE.

5.3.4. KOHCTPYKUMA ¥ KOMIIOHOBKA CTPenoenaHoro I'0 ¢ uaMeHseMBIM B noJere
YIII0M YCTAHOBKM crabummsaropa’ ¢, (pac. 5.8, 5.9). CraQunuaatop, yCTaHORICHHHNA
B XBOCTOBOM wacT (DI0desiska, COCTOMT M3 LEHTPONNAHA W JBYX KOHCOMEN, COEHHEH-
HBIX MEXAY coB0i, Kak H B KPBUIE, TEXHOJOTMHMECKMMU CTHIKAMMU M0 HEPBIOPAM paszhema
(cM. mogpasn. 2.10.2).

Koncrpyktuero crabunmaatop (cM. puc. 5.8) cocToMT M3 CHIOBONO kKeccoHa 9, K
KOTOpOMY KpensTcsa HocoBas 8 m xBocToBas 3 vacth (ceu. A—A, puc. 5.8, a). Keccon B
CBOI0 OUEPEAb COCTOMT M3 CTEHOK — MEPENHEero 6 H 3aaHero 2 JOHKEPOHOB M BEPXHHX
H HIDKHAX NaHesned 4, MOOKPEerUIeHHBIX CTPHHrepaMu ¥ Heproopama [. JloHxXepoHs u
HEPBIOPEl MMEIOT THIOBYIO KOHCTPYKIMIO M COCTOST M3 MOACOB W creHok. Hepmiopm
pageema 7 (cm. puc. 5.8, @ m d) u Te HEPBIOPH, K KOTOPHIM KpEmaTcs ys/asl Haseckn PB,
yCWIeHb W uMeroT 0omee MOMIHKEIE Mosica W CIAOHKE CTeAkH. OCTATBHBIE HEPBIOPHI
OGJ'IEFLICHHHB. HDCOBHE ¥ XBOCTOBHIE YACTH KOHCOJEH KpEnATCH COOTBETCTBECHHO K
nepedHeMy M 3aAHEeMy JoHXepoHam crabnnnaaTtopa. Konneswe ofrekarenn 5 kpenarcs
K KOHLEBOH HepBiope. B HOCOBONM wacT, COCTOSWIEH W3 CTEHKW, HOCKOB HEPBIOP,
Juathparm 1 oGLIMBKH, PA3MEIIAIOTCS SIEMEHTEI TPOTHBOOOIEACHHTEIBHON CHCTEMBI.

Ha puc. 5.8, 6 B XBOCTOBOM HacTH cTalMaN3aTOPa NOKASAHE OHXEPOH 2, XBOCTHKH
HEepeIOp, AnadiparMa MexAy KpoHiutedHamu naseckm PB 10, camu atu kpoumreinas 12
H 1pofobHBE GakH /4, CKPEIUSIIOMME KOHIbl KPOHIOTEHHOB, — BCE 3T0 18 YBEIHUe-
HH JKECTKOCTH KOHCTpyKumy, Ha KoHUE Kaxaoro KpoHmTeiHa /2 HAXOZWTCH MPOYIIMHA
¢ nommMnENKOM Ansi Haseckw PB. Ha uerwmipex Gonee XecTKMX KpoHmTedHax [2
napeckn PB B mmoxuel wactn kpenurcs pysaesoii npusoa /3 ynpasaenus PB. Crusy n
CBEPXY KapKac XBOCTOBOH YACTH B3aKPWIT MNAHEASMH COTOBOH KOHCTpyRumM. Ha
pic. 5.8, @ noxasan kponmredn Hageckn PB 10, ycranosneHusii Ha JOHKepore {1 pyas
10. B ceyenun 5TOro KpoHWITEAHA yepes npoywHAny (ceyenue b—B) nokazamw: /1 —
aorxepon PB; /5 — nommunauk; /6 — sryaku; 17 — Goar.

Ha pmc. 5.8, 2 nokasana monoumea PB /0, cocrosiiero M3 YETHPEX OTHEIBHO
yApaBAsSeMBlX CEKIAH 15 MOBBIIIEHUA HamgexHocTH ynpasneaus. Kapkac PB cocromr
M3 JIOHXKEPOHA M Hepsiop. K JIOREXepoHy XpemdaTcd KPOHIITEHHL! ¢ OFHOK [POYIIMHOM
HABECKH PYJisl M KPOHIUTEUHH C JBOHHON mpoymmrHOM Haseckn PB u kpernenus pyneso-
o npuBoaa (ceuenue J—A), a TAKKE HOCOBBIE UYACTH Pyas ¢ GANAHCHPOBOUHBIM TPY3OM
18 (ceucnme K—K). XBOCTOBAS 9acTh PYJAS BHUIOJIHEHA M3 COTOBOTO 3ANOJHHTEMS
(ceuenne I'=I),

Ha puc. 5.8, @ (Bupst 5...[ u ceuenne E—E) NokasaHbl Y3l YCTAHOBKA LEHTPO-
naana 35 crabuamsaropa B dosensoke. On yeraHapnuMsaeTcs B BHPE3E 3agHel yacTw
hio3easka M KPemuTes K €ro CHAOBHM MIMAHTOyTaM ¢ MOMOUIBI0 TPEX Y3moB THOA 5 U
I. [Iga yana I" (saa [) c yHMBepcasbHHIMA mapHupamu (Bug J n ceuenne F—E,
puc. 5.8, &) pacnonokeHb MO 3aAHEMY JOHXKEPoHY 2 UeHTponnaua craGuimaaropa u
ofpasyior oce Bpamenus crabuimszatopa, OHM HABEWIMBAIOTCS HA OTBETHHIE V3B
(rogenska HA YCHACHHOM MNadroyre. Kaxaet ua y3noB [ COCTOMT M3 IBYX IEK
meesviepaoro cevenns. Crepeny yaen 3aKAHUMBAETCH NPOYIMHHON (BUA J) ¢ OTBEpCTHMEM
ans (‘AjJEDK‘JBCKDIY] TNOJIOHNHMKA, IBASIOIIENoCHd OChI) BpameHus CTaﬁHJlHHa'[‘Opa. B

*
Takue cTalHIM3ATOPE! HASHIBEIOT NIEPECTRBHBIMM
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Puc. 5.9. Koucrpyxuus I'O 1 yanos ero kpenne-
Hust

ceueHHH E—FE NOKA3aHE 3JIEMEHTH
yana It 33 n 32 — ocHosHOM m gyGmn-
pyiompi GonTe; 24 — waiiba ¢ raikoi;
25 — xponwmrTeiH diodeasxa; 29 —
CTakaH NONIIHNHMKA; 28 — IEKH yaia
I 27 — waifa; 26 u 30 — HapyxkHas
H BHYTDCHHHAY raiikm; 3/ — maposoi
nomumnnuuk; 34 — chepuueckoe Ko-
B0 nopmMnHuKa, Tperwnii ysen xpen-
nenns crabwmm3aTopa B ycTanoBeH no
OCH CHMMETPAW CAMOMETA HA MEpeiHem
JIOHKCDOHC § TICHTPOILIARA, JTOT Y3E
BHINOMHCH M3 JBYX BHCIHHX W JBYX
BHYTPCHHAX OOKOBMH IIBEJICPHOTO
ceuenus, coGpaHELEIX B TR KPOHIITEH-
Ha € NpOYWMHOM B mepeaHel vacry,
0ba KpOHITEHHA COEMHERRI TTEPEMBIY-
Kol 20 B oBmmii y3eq, K KOTOpOMY
NPHCOEANHEH BUHTOBOM MEXaHUIM
nogbeMHUKA 2] A% MAMEHEHHS YDA
ycraHoBKHM crabmiam3aaTopa B mMOJICTE.
[lepecranoska crabiwiHsaTopa B HOIETE
HeobxomuMma IS GanaHCUPOBKY CaMO;
JCTA NMPH W3MCHCHAHM €TI0 LEHTPOBKH
H A7 CHHXKCHAS NOTCPb a3pONHHAMEA-
YECKOTO KauecTsa mpw OanancmpoBke
CAMOJETA HA PeXHMMax, Tpefyonmx
BONBIAX FHAUECHMI YDABHOBEIIMBAI-
mei CHnB Yy (C TOUKH 3PEHMS TpU-
pocTa NOEHEMHOM CHITHI M YMEHBIIEHHS OPHPOCTA COOPOTHBICHHS BHTOZHEE OTKAOHATH
crabunmsarop Ha HeGOTBIIAC YUk, YeM OTENOHSTH PB Ha 3naunreasno GOanmme yrmy).

Crabunnsatop pHKCHpYETCS OT NONEPEUHBX NEPEMELCHHHA ABYMS KPOHINTERHAMY
€ HANPABASIOMMMH posnukamu [9 (sapg B, cM. puc. 5.8, d), yCTAHOBICHHKIMH HA TEpE-
AHEM JIOHKEPOHE 6 ueHTponaana 35 crabwimaatopa. PONMKM ynHpAlOTCH M CKOMH3AT TIO
BEPTHKATbHKIM CTOWKaM 23, 3aKpervieHHLIM Ha MNaHroyTe diosenska 22.

Yeranoska Ha ¢hrosensxe w pabora mog Harpy3akol  crabunmsaropa, NpEICTABICHHO-
0 Ha puc. 5.9, a, 6, B NPUHUUNE HHYEM HE OTAMYAETCH OT OMMCAHHON Bmme. Ha
puc. 5.9, @ npeacTapAeH OAHH M3 ABYX THIOBHX Y3708 (KPOHMTCHH ¢ ONpOymHHON),
3aKPENICHHbIH HA 33/1HEM JIOHXEPOHE IeHTponiana crabunusaropa. Opa Taxmx yana
COBMECTHO C OTRETHBIMA y3namu ma (hosensxe obpazyioT ock BpalcHHS crabmmazatopa.
Kponmreitn ¢ npoymmmoi (cM. prc. 5.9, 2), YCTAHABIMBAEMEIA HA NEPESIHEM JOHAKEPOHE
NCHTPOILIAHA CTabMan3aTopa B CPeAHEH ero YACTH, CBA33H C BHATOBHIM NOIBEMHMKOM
Ao ﬂCpB(}TaHDBKH craﬁlmnaampa B NOJIETE. L!P[TEITEJTK] OpeqaaraeTcd CaMOCTOATCIbHO
HA3BATh BCE JJMEMEHTHl KOHCTPYKILHHM 3TOTIO CTﬂﬁMHSﬁTDPa.

.
IMepectannoit cTabuan3aTop NOIBOIAET TEM CAMBIM YREHUNKTE AMAMAION SKCTUIYATAUMOHHLIX IEHTPOBOK
CAMONIETA.
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Puc. 5.10. Konctpykums uacrein T-06pasHon0 oneperns n yanos kperviennst kst k (uogensiay, crafrmsy
K KWK, PYJEH K KPOHINTEHHAM MX HABCCKH
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5.3.5. Koxcrpykuus 'O crpeaoeuaHoro T-o0pasHOTO OnepeHHs npeacTasicHa Ha
puc. 5.10. Bee onepenme (cm. puc. 5.10, @) cocronr w3 I'O (crabunmsaropa ¢ PB),
YCTAHOBJICHHOTO Ha BepxHeH uacty kuns, u BO (kuna ¢ PH u dopkwns), sakperieHHO-
T0 HA XBOCTOBOH uacTH (hrosesxKa.

CraGunuzarop (cM. puc. 5.10, 6) mByxnoEXepoHHOH KoHCTpyKumn., OH cocrout u3
ABYX CTPENOBMAHBIX KOHCOJIEH, COCTHKOBAHHBIX MEXTy COOOH IO OMOPHBIM HEpPBIOPAM
6 HAKnAagkamw 4 10 MEpeaHeMy W 3agHeMy NOHXepoHaM 2. Kaxgas KOHCOMs, kpame
TOr0, BKAKOUACT: CHJIOBHC HEPBIOPH J (mo umcay yanos HaeeckH PB) M ofwmiunsie
HCPBIOpHI, KOHUCBOH OOTCKATENB, CHEMHBIA HOCOK [ C NPOTHBOOONCACHATENLHBIM
ycrpoiictom (10 TAIY, NOKA3aHHOMY Ha ceucHwn B—B, puc. 5.10, &), sepxuue n
HIXKHUE MAHENH 7, XBOCTOBYIO yacTh /1 n kponmreidnn /0 naseckn PB. Koncrpykmua
OCHOBHBIX CHJIOBBIX SJIEMEHTOB — THIOBAS A/ Hecyummx nosepxmocreit, Onopras u
CHJIOBLIC HEPBIOPHL MMEIOT GOIEE MOIHBIE TOACA, M MX CTEHKH TOIKPEIVIEHB! CTOMKAMA.
Onopras HEPBIOPA CRY3AHA C JOHAKEPOHAMU TIOCPeACTROM (MTHHIOB M HAKMAnOK, CreHky
CHIOBEIX HEPBIOP 3 ¥ 3aTHET0 JOHXKCPOHA MOJKPCIUICHE JACTOBHIMA Haknankamu 19 u
MMCIOT (DMTHHIH, K KOTOPEIM 4CPE3 MOSCA 3aJHErO JIOHKEPOHA KPEIATCH MITAMIOBAHHBIC
KpoHITedHsl Hasecku /0 PB (cm. ceucHne A—A Ha puc. 5.10, 0).

B nepeaneit uacti crabuau3aTopa HA JOHXKEPOHE 2 MEXIY OMOPHEIMH HEPRIOPAMH
6 ycramoBaeHsl KpoHmTEeRHE 5 (cM. puc. 5.10, 6, @) [asi KpPeruieHus CepbiH YIpasaeHns
crafunuaaropom /3, 8 HA XBOCTOBBIX YACTHAX HEPBIOP 8 — KPOHIITCHHH NMONBECKH
kapaansoro sana 9. Coemuwii Bocok crabnamaatopa | Kpemurcs GOATAMH C AHKEPHLIMH
raffkaMy K TOSCY MepefHero Aowxepona 2 (oM. puc. 5.10, e, x).

Kpennenue crabmmmiaropa K KWK NokasaHo Ha puc. 5.10, 6 n ¢. @uruarn ¢
npoymmHamMu 135 TEPEAHETO JOHXKCPOHA KWNs COCOMHSAIOTCS C KPOHIITCHHAMM 5 HA
ONOPHLIX HEpBIOpax 6 y nNCPEeAHAX JIOHXKCPOHOB KOHCOMCH cralWiMaatopa no-
cpeacTeOM cephry /3 WM KAuankM € pu4aroM ynpasnenms crabuamsatopom [4.
DOUTHATH ¢ TPOYIIMHAME /6 33/JHETO JIOHXKEPOHA KISl COBJIMHATOTCH C KPOHINTEHHAMM-
xopoGkamu /8 3aauero JomxepoHa crabuiuzaTopa nocpencTsoM Goatos /7, spaso-
IMXCS OCHIO BpaIenus CTabuIM3aTopa Npy MIMEHEHMH Y313 ero YCTAHOBKH, 3amus,
NpUKpPErIcHEbI K crabmimaatopy, obecneunsaer miaBubili nepexof  crabwmasatopa
HA KWJIb,

Kaxnas nonospua PB mmeer THnoayno KomCTpykimmio {(cm. mozpaza. 4.4.2). Obe
nonoeuHel PB coeanHEHR KapAaHHEIM BajoM 9 ¢ priuaroM ynpaenceua 20 (cm, supn /,

Puc. 5.11. Koucrpykuua vanos
HEBECKM ¥ YNPARJICHUS PYJITMH
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Puc. 5.12. PoamvuHnle CXEMBI YCTAHOBKM #
YNpaBJicHHs TIePecTABALIM CTAbHIHBATOPOM
KOHCTPYKILHA BUHTOHBIX NOTBEMHHKOR

puc. 5.10, ). PB mMeer Becoryw
JAHCHPOBKY, NOCTHTAEMYIO YCTAH
KOHTpPrpy3os /2 Ha memGpaHax H
PyJIsL, M OCEBYI0 KOMIICHCALMK, B
HCBOM UYACTH pYJS HAXOOUTCH K]
WITEIH [T KPEIUICHAS BIJIKA Kap)
HOTO Bana 9.

Ha puc. 5.11 npencrapaennt
PHAHTH  KOHCTPYKTHBHBIX  DEIIE]
npuBona ynpasnenus PB, omm
ImMAecd OT PACCMOTPEHHBIX BHIIE (¢
puc. 5.8, 6, 2 u sux / ma puc, 5.10

[Npueon ympaencans PB 1 (cm.
5.11, @) ocymecTBaseTcss OT TSIH 3
uepes phiuar ynpasiaeHus 6 Ha sany 7
CBSI3AHHOM OAHHM KOHUOM (uiaHig
uepea Goprosyw uepsopy 3 PB ¢
JOHXKEPOHOM, @ APYIAM KOHIOM = ¢
KpoHmTeHHOM HABecku 4. Ha ceuenns
A—A nNOKA3aHO COCAMHCHHEC BAMA J

¢ Tpy0oit 8, och KOTOpO# COBNAA
oceio Bpamenns: PB, Cama tpy6a
COEAMHAETCH ¢ ToHKeponoM PB,

Ilpuson ympaenenua PB
puc. 5.11, 6) ocymecrBasercd oT B
LATOIMXCS BANOB YEPE3 DEHTPA
yaen /2 ¢ KOHHYECKMMH LIECTEpPHS
OTKYJd BPAIIATENHLHOE JIBHKCHHE B
mu [0 w kapnaram® 1/ nepegaercs 1
PB TaknM xc ofpa3oM, KaK 3T0 TOKd:
3aHo Ha ceuenmu A—A. Ha pnc. 5.11,8
NOKAIAHO COSAMHCHUE /9 ABYX NOJOBMH cTalHAN3aTopa B IJIOCKOCTH OCH CHMMETD
CaMOJIETa H Y3/l €r0 YCTAHOBKH 9.

Ha pwc. 5.11, @ npusesien THoonoi yaen uaseckn PB. 3necw: 13 — kpommredin papeckn PB na crab
Tope ¢ npoymuHoin 15; 16 — nomxepon PB ¢ kponmmeinoM uaneckun (7, 14 — nepmopa PB; 18 — noms
crafumuaaropa.

Ha pmc. 5.12 (sup J) noka3an THNOBOM Y36/ C BAHTOBHM MCXAHWIMOM TOIhCMHH
U151 ASMCHCHAS YT/IA YCTAHOBKHM crabmansaTopa. BUnTopoi Mexannam J mpuBOIATCS
BPAILCHHE OT MMAPO- WM 3JeKTpoMoTopoB J. [1pn 9T0M mepeMemeHne raifke yep!
6, CBY3AHHOIA ¢ KpoHUrTeiinamMu 7 crabiius3aropa 8, NPUEOIHT K OTKJIOHCHUIO CT3
Topa. BUHTOBOH NOIBEMHHK MOXET KPEITHTHCS HENOCPEACTBCHHO K KPOHIITCHHY
muzaropa (oM, puc. 5.12, g, 6) WM yepea cNeLHANbBHBN MUNI-ITAPDHHPHBIH ME!
4 C KMHEMATHUYECKHMM 3AMKOM, DPAsrpyXawmuMm mnombemuuk (cm. puc. 5.12, 2).
puc. 5.12, 6, 6, @ NPHBEAEHH PA3NMUHHLIE BAPMAHTH CXEM NEPENHEro yana mpH
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crabunuaaTopa ¢ MaMeHsIeMBIM YoM yeranoskn. Kak suaHo u3 puc. 5.12, 6, B kpaitinax
PacTIpAMAEHHBX TMOJOXEHASX INIMI-UAPHAAPa 4 NEpefuss onopa AEeHCTBATEIBHO
BOCTIDMHMMAET HArpyaku crabmiuaaropa, He 3arpyxas NOXBEMHMK. 10 yiy4maer
YC-’!UBRH €ro 3KC1’IJIY3TBEHH.

KCC crpenoBuaHmx CTabMnamsaTopoB, paccMoTpeHHsie B noapasa. 5.3.4, 5.3.5,
ananornunhl KCC gy XIoHKCPOHHBIX CTPEIOBMAHEIX KPBUIBCE € IEPEAOMOM oCed
npogoakHOro cuIosoro Habopa no Gopry drosenmxa (mna 'O — Ha CTHIKAX DEHTPONUIAHA
crafesmaaropa B ero xouconed). Orcioga paGora CHAOBEIX 3ieMeHTOB cTabmmsaropa
NpH [epejade HATPY30K HA Y3/IH €T0 KPEIUTGHHS M KOHCTPYKIHS STHX CHJIOBHIX 3/IeMeH-
10B B NPUHLUANE HEYEM HE OTIRYATCE OT PACCMOTPeHNHIX B § 3.2 1719 CTPE/IOBMAHBIX
€ IBYMS JOHXKEPOHAMH KDLLTHER.

Ins mepecTaBHbix cTabmamaaTopos (oM, puc, 5.8...5.10) nonepeunsie cuan Q ¥ napa
cwl oT M, TIEPEsAIOTCS C NOKKEPOHOB KOBCOJEH Ha 3ATHAE y3/u Kperienus crabuisa-
T0pa K' CHIOBOMY IMAHTOYTY (prosenska (cm, puc, 5.8, 5.9) nam x sagnemy JOHXepoHy
xuag (B T-obpasrom onmepenuu, cm, puc, 5.10), a uepes mepeanwnii y3en, cBE3aAHHKN C
BHHTOBBIM MOABEMHHKOM, — Ha YViJdhl KPENAECHHHA NMOAbBEMHHAKA. OTCIOHH — HCOGXU,‘Z(M-
MOCTh B MOHIHBIX OTIGPEX A8 NOABEMHHKA (HZ YCHACHHBIX umaumy'rax H HNONEPEYHBIX
Gankax B (PIO3ENSKE WM HA CTHKE [EPEIHEIO JIOHXCPOHA KWIS 2 M YCHIICHHOH HEpBIO-
pot 1, em. puc. 5.12, @). Harmbaommii MOMCHT OT KOHCOJIH cTalAIHsaTtopa caMmoypasio-
BEIIMBAETCA HA Cr0 LEHTPOILUIAHE, TP HCCHMMCTPHYHOM HarpyxcHuH 'O uarpysmur
throsenax (cm. puc. 5.8, 5.9) nonoNRHTEIRHEM KpydeHACM, a s T-oSpasHoro onepe-
HAS — JOMOAHATELHLM HarnGoM Kuas (oM. prc. 5.10) gepes Te Xe yans Kpemiacaus
craluan3aTopa K KuIk.

§ 5.4. KOHCTPYKIIMA BEPTHKANBHOT'O ONEPEHHSA

5.4.1. KOHCTPYKUMH cTpeaosuanoro BO obbianoro u T-00pa3Horo onepe-
HHA npaseneHs Ha puc. 5.10, 2 u 5.13, a. BO cocronr u3a kuna u PH. Ha puc. 5.10, 2
NpEACTABACH KHJIb CTPEAOBAZHBI JBYXJIOHKEPOHHON KOHCTpykKumA. O cocrour u3
JoHXepoHOB 22 m 28, GoproBoit 35, Topuesoii 26, CHIOBEX 25 B 0OBMHBIX 29 HEpBIOP,
ABYX maHeseh 34, cwemuoro mocka 23, xowuesoro obrexarens 27, Ha puc. 5.13, a
cooTBeTCTECHEO 0BOSHAvCHE: 7OWXCpoHMW J m 7, Goprosas Hepswopa 8, KopHesas
HEPRIOpA {, 0OHUHBIC HEPBIOPE 2, MAHEAH 5, 4 H 6 — HOCOK W 3aKOHIIOBKA KU,
KoHCTpyKuss CHIOBEIX 9AEMEHTOB 060HX KHIeH THIOBAd, OAHAKO H3-34 JONOIHM-
TENLHBIX HArPY30K HA KWnb T-obpasHoro onepeHns o1 ['0 BCe €ro CH/IOBHIC 3ACMEHTHI
YCHAEHBE (yBCﬂl{l{EI{H CEYEHHS NOACOB JIOHXEPOHOB, CTCHKH YCHJIEHE HaKJanKaMe ¥
CTOMKAMM N0 JAJHHE JOHXEPOHOB ¥ ap.). B kopHeBOH uacTh JOHXKEPOHOE Ha Bonrax
YCTAHOBJAEHK! [ITAMIOOBAHHBIE M3 CTAJH CTHIKOBhE yiaw 21 (cm. puc. 5.10, 2} aas
Kperuienns Kust k (prosensky. B BePXHNX 4ACTSX NOHKCPOHOB HA BGONTAX YCTAHOBJEHH:
HA MEPeNHEM JIOHKCPOHE KHIS — INTAMIIOBAHHLIE M3 CTAMN (PHTUHTH-NPOYINMHBI 15
{cM. puc. 5.10, @, 2) Ang KPEIUICHAS KAYAJIKH ¢ peMarom /4 ynpasncHas crabunusaro-
poM — HepeaHNe Y3k KPEmIcHHs cTabninsaTopa; Ha 3aJHEeM JOHXKCPOHE — uTHHIH-
HPOYIOMHE /6 Ans 3agHUX Y3J0B KpelicHus cTabwnnaatopa. YcmiacHHEC Goprosas w
TOPUEBAS HEPBIOPEI MMEIOT MOSCA TABPOBOIO CEYCHHS, CTCHKH, IOAKPENICHHBIC CTOHKA~
mi. OcobeHHocTa HATPYKeHHa 1 paoThl GOpPTOBOH HEPBIOPHE B CTPCIOBMIHOM JOHKEPOH-
HOM ONCPEHAM TAKHE e, Kak # B Kpeuie Takoit xe KCC (om. § 3.2). Crnossie nepsiopn
B XBOCTOBOH uACTM YCWICHHI HAKJIAIKAMHM M HMCIOT CHCOMAThHEC (DHTHHIH (CM. ceuenme
b5—F ua puc. 5.10, &), KOTOpEIMH 9epe3 nosca 3aJHENO JOHXEPoHA 28 NPHKPErUIent K
Hepriope kpounmreinn 33 naseckn PH. Asanornuso caenass yiusl Haseckn PH u na
kune (cm. puc. 5.13, @). Tlawenn 34 xmns (cm. puc. 5.10, 2) KpengrTcsi K CHIOBBIM
HEPBIOPAM YEpe3 KoMneHcaTops (oM. mo3. 3, puc. 2.26, u, «). B Hocke kung (cm. ceve-
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Puc. 5.13. KoHCTpYKUHS K8 W Y3408 ero kpennenus k Quosensmy

muc B—B na puc. 5.10, o) Mexay sHemme#d obmmekoit u rodpom 24, membpanamn 38
1 CTeHKOH 39 00pa3oBAHHLIC M30TMPOBAHHBIC MONOCTH A H B 1 Jywimero pacupenene-
HHS TOPSMETO BOZAYXA NPOTHBOOOACACHUTEABHON cucTeMEl. Topsvmii BO3xyX BHXOIMT
yepes AKANO3H B KOHUCBOM obrekaTtence 27. AHATIOIHYHO BHINOJIHEH 06Orpes mepemHeit
KPOMKM KW/, NIPEACTABNACHAONO HA puc. 5.13, a.

Koncrpyxkuus PH 30 (em. puc. 5.10, ¢ m 5.13, @) — tanopas wig pyacii. OHE AMEKT
OCEBYIO M BECOBYIO KOMICHCADMKO B BANEC PACIPENEICHHOIO IPy3a BIOJIL HOCKA PY.sl, KAK
3710 cnenaHo, Hanpumep, va PH BO (cm, pac. 5.10, e, mos. 32). B HukHEH yacTy a1om0
PH noHXCpOH IBYTABPOBOTO CCUCHHS VCHICH TPyOOi, Ha KOHIE KOTOPOH SaKpErUIeHa
onopHas BuaKa 41 ¢ masuem 42, PH, cBasasAbi ¢ omOpHEIM (rianueM 42 BHAKKE 4/
(Bua [1), ycraHaBAMBAETCA HA OMOPHEIC KPoHmTeHHN 40 Haseckn PH. Yepes Buaky 4/
ocymectsaercs yupasncawe PH. Ha puc. 5.10, 0 nokasau ewe o u3 BaApHAHTOR
vana ynpasacaus PH ¢ puivarom 37, k KOTOpOMY MOAXOOHT TAra yopasienus, Ha
puc, 5.10: 3/ — Tpummep; J6 — YCHIEHHAY HEPBIOpPA PyJis.

5.4.2, BapHanThl KOHCTDYKTHBHOIO BHIMOJHEHHS V308 KpenyeHus Kkunei k (ioge-
AsKy nokasaHel pa puc. 5.13. HanGosmee npocTofi BHA ITHX ¥3J0B, COCTOAUIMX M3
KPOHIITEHHOD ¢ MPOYIIHHAMH HA NOSCAX JIOHXKEPOHOB BYXJNOHXEPOHHOrO KHAS o
OTBETHHIX KPOHIITEHHOB C NMPOYIIMHAMH HA WNaHroytax rosenskd, NpUBCACH HA

186



Puc. 5.14. KCC crpenosuauoro BO

puac. 5.13, 6. Bnecn: ma sune [ v coueHum
£—F nokasan yaea Ha BCPXHCH 4acTe cuio-
BOTO mmaHroyTa /! B 3a7HEM JIOHXepoHe
xuas 7; 8 — pmTHEr ¢ NPOYIIMHOA HA JOH-
xepone 7; 9 — Boar; 10 — dwmrusr ¢ npoy-
mUHONH Ha mnanroyrte /1.

Ha puc. 5.13, ¢ npusenens 1OCTATOYHO
PACIPOCTPAHCHHKIE (THMOBLIE) Y3/sl Kpern-
NEHVS KM K JIOHAKCPOHAM. Yaau cocToaT
W3 CTHIKOBHX (MTHHIOB C MOPOYIMIMHAMHM,
CBA3LIBAIOIMMK T0SCA NowxkepoHos 3 (7) ¢
nosicaM® GOpTOBO# HepBIOPH §, W YrOAbHU-
KOB [2, CBA3HIBAIOIIKX, B CBOK OUEPEnb,
cTenkn GOPTOBOI HEPBIOPH CO  CTEHKAMM
JIOHIKEPOHOB,

Ha puc. 5.13, ¢, 0 n0xa3an ewle OOME TUM CTHIKO-
HHIX YAN0B Ku/14 10 nepenHemy 3 u sagueMy 7 nomKe-
poxam. 3necn: 8§ M /3 — nosca; /4 — CTEHEM JOHKE-
POHOR; 19 — CTRIKOBRIC (DUTHATH C FHE3AMI 07 CThl-
KoBBIE 00aTh 17 10 MOSCAM M CTEHKAM JOHKCPOHOB H
mnanroyTos [8; 20 — naxnanky; 15 — nosc xopHesod
HEPRIOPET; /6 — KPBIMKA CMOTPOBOID JTOWKA.

5.4.3. Koncrpyknus v (hopMa (npu suje
cBOXY) KMJIEH MAHEBPEHHBIX CKOPOCTHBIX CAMOJETOB, MMEIOIIAX CTPEIOBMIHYIO (opMY,
nokazausl HA puc, 5.14, Koncrpykums onpeaensercs Temu xe KCC, xoropsie xapakrep-
HH 1715l CTPEJIOBMIHBIX KPLUIBEB, M COCTOMT M3 TEX XKE CHJIOBHX IJIEMEHTOB, KOTOpPHLE
npucymm konkpernoit KCC. Haswauenwe, warpyxenwue, pabora noj HArpyskoinr u
KOHCTPYKIHA TAKHX JJEMEHTOB TAKHE XKC, KdK H B KDPBLUIE, W ONMPEAENHIOTCH OMATH-TAKH
KCC.

Ha puc. 5.14, a npuseaens koHcTpykuus 1 doopma (npu supe cO0KY) ABYXAOHAKCPOH-
noro crpenosuanoro kuas ¢ PH. KCC rakoro kuis, noayunBmas J0BOJIBHO MHPOKOE
pacrpocTpa’eRue, BKAKYacT B ceba orxeponsl 3 u 4, creHky 6, 60PTOBYIO 7, KopHe-
BYK0 2 ¥ CWIOBHE 5 HEPBIOphL KHIh KpEmHTCA K BEPTUKAIBLHO PACTIONOKEHHBIM CHIIOBBIM
MITAHTOYTaM II)}DSE‘J'[H)KH. Tax KdK K ¥3JgaMm KPENIeHng Kuias JIOHXEPOHRE NOAX0IAT OO
GonbmwmM yraiom, T0 GOPTOBAs HEPBIOPA, BOCHPHHHMAOWAY GOABIIYI0 UacTs Warmbarome-
TO MOMEHTA OT JOHXEPOHA, JETAETCS OYeHb MOMIHOM, KaK MPABHIO, C IIYyX0# CTeHKOM,
TOAKPETIEHHOR CTORKAMM, 4 8¢ NOoSCA HAKAAAKAMH | CBH3LIBAIOTCH C NMOSCAMM JIOHXKEPO-
HOB H MOMCHTHBIMH Y3/IAMH.

B KOHCTPYKIMHM KHJIEGH CBEPX3BYKOBHX CAMOJETOR MOAYYMaM pacnpoctpanenne KCC
€ OZHOM MM HECKONBKMMM NMOAKOCHKIMEA Bankamu (M0 THNY CTPEAOBMIHBIX JIOHXKEPOH~
HBEIX KPHITBEB C [OAKOCHOH Ga/KOM), 1O KOTOPHM HATPY3KH KIS KpaTuaifmum myTem
NEPeaTes Ha Y3/Ibl KPenJieHus Ha mnadroyrax groseasska, Takue cxemsl, namomue
BHIMIPBII B MAcCe Kuid, ueaecoobpasnnt ang paawecennoro BO. Jlas rakux cxem BO,
HMEIOIMX HeBOMBIIYI0 BHICOTY (KOPOTKHE JIOHXKEPOHBI), MOMKET OKA3aThCH LEnecoobpas-
Holf 1 MAorosorxeporHas KCC (cm. puc. 5.14, 6).

5.4.4. OcoDeHHOCTH KOHCTPYKUMH HEKOTOphix cxem BO, suananmne weobxomm-
MOCTBIO Pa3MECTHTDL BO3NyX03abopruk GoBILOIO NONEPEUHOND CEUCHMS MEXKTY KHIEM
A hrosenmKreM, MoKasaHel Ha puc. J3.15.

Ha puc. 5.15, @ gpuraTens B TOHOONE PACMONMKEH MEXAY KWIEM M (DHO3EIsKeM.
Koporkwit 6¢3 mckpueacHuH Boaayx03alOpPHHK CEBOIUT 0 MHHHMYMA TOTCPH HAmoOpa Ha
Bxofe B asuraress. Knne — muoronomxkeponsoit KCC. Yazamu Ha KaxiIoM w3 ceonx
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Puc. 5.15. KOHCTPYKIMS OlePeHMsl C IBUrATeNeM, PACIIONOKEHHBIM B XBOCTOBOM HacTH (Pro3e/snka i R
XBOCTOROH HACTBIO (hiosesiKa

JIOHXKEPOHOR OH CBS3AH CO MNAHTOYTAMH NOHIO/ T ABHTATENS H HEPE3 HHX — C YCHICH-
HBIMH [INAHTOYTaMH ro3densxa. 3a CueT ITOro Kwib monydaercs Gonee KOPOTKHM,
ﬂsmﬁammne MOMEHTH B €ro KOpDHCBOM CCUCHHH MCHBIIE, ¥Y3JBl KPEILICHUS Jerye, c
CHJIOBHMH IIMAHIOYTAMYH CBSSAHB M JIOHXEPOHB CTAbWIM3aTOPA, COCTONILIETO M3
LEHTPOIIAHA M IBYX KoHcosed, Ha puc. 5.15, a nokasannl CHIOBHIE SJEMCHTH ONEPEHHS
1 (PI03eJIKa W CHIOBAS 3aBN3KA MEXTY HUMH.

Ha puc. 5.15, 6 nBuratens PacTIONOXEH B XBOCTOBOW 4acTd (MIO3ENsSxXa, ¥ CATHHO
M3OTHYTHIA AIMHHBIA BO3AYX03aDOPHHK K HEMY AacT OOMBINME NIOTEPN HATIOPA HA BXOAE
B asurarens. [INaHTOyTH XBOCTOBOW 4WacTH (plo3ensika CWIbHO PasBATH B BEPXHEH
gacTH, uTo0H pasMECTHTHL Bo3ayxosabopank. Kumb ¢ CHABHO passuThiM moa 10608y
4acTh BO3yXo3abopHuka copkwiem aeyxnomkepornoil KCC kpenwtes K ABYM YCHIEH-
HBIM MITIAHTOYTAM MO JIOHXKEPOHAM H CTHIKOBBIMA YTOJThHUKAMH — TIO NAHEISM K
Ham ¢hrogensoka. B aTom coyuae pasmepsl Kuns, AcACTByomue narabaiommue MOMEHTH
B HEM H MAacca y3/J0B KpelvieHHd nonyuaiorcs mensme. Ha puc. 5.15, 6 noxasass
CHJIOBHE 37IEMEHTH cTabmamsaTopa, Kuag, XBOCTOROM uyacTw (lo3ensxa HW CHIOBAS
33BA3KA MEXKAY HUMH.

§ 5.5. KOHCTPYKLM# LEJbHOTIOBOPOTHOIO
FOPH30HTANBHOTO OMEPEHUSA

5.5.1. Cxemul LIIT'O. Koncrpykrupso-cunosue cxemut [IIIT0 Bo MHOrOM
ONpeeaoTcd CXeMaMi Pa3MEIeHHs NONIMIHUKOB ocH Bpamemns ['0, uepea Koropyio
HATPY3KH OT HEro MepearoTcs Ha CHIOBHE WHaHroyTsl duosenska. Ha puc. 5.16, a, 4
nokasaHo pasmemenne mommmnHuKoB J ockn 'O Ha curoRHx mmanroyTax dioserTsKa,
a cama ock /0 B 3T0M Cayuae GorTaMH HENOARMXKHO CBA3aHA C KOHCTPYKUHEH cTabmim-
saTopa. ITa cxema moNy4ymna HadsaHue cxemst eana. Ha puc. 5.17, a nokaszauno pasme-
merne nomuuneukos 4 0 [5 B LITITO, a cama ock 17 HENOABMKHO 3dKpENieHa ueped
Ganky /2 ma canoseix mmanroytax /0 (rozesnsxa. IT1a cxema noayunIa HAIBAHHE
cxembt ocu, Peuar ynpasaenns /J T'O B cxeme Bana pacmio/IoKeH, Kak MpaBmio, MExy
nopmunEMkamMu [ (cM. puc. 5.16), a B cxeme ocM Takoi peiyar /6 HaxojMTCH HA
ycrieHHol Goprosoit wepsiope /9 (cM. puc, 5.17).
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Puc, 5.16, OGmmit sun, KOHCTPYKUMS, Harpysxesue w pabora nox Harpyakoi LIITNO, BsmoaHesHON0 10 cxeme
BanA

B cxeme sana sce suan marpysox or LIITO » supe nepepesnsaxomei cunst Q,
H3rOaIOmEero ¥ KPyTAWEro MOMEHTOR M w M, nepeaaiorcs Ha drosensK oIHUM TOIBLKO
Basiom 10 (em. puc, 5.16). Ipu arom Q w M nepenaoTes HA ONOPH BANA HA INNAHIOYTAX
B BHJIC pEaKUuH Ri H Rz (Ban ot gescrena Q u M paBoraer na cpea n narub), a M,
YPaBHOBEIIMBAETCH MOMEHTOM Ha phiuare ynpasneunns // (cm. puc. 5.16, @), coenuuen-
HOM C CHJI0BBIM TpuBofoM, Ot aedicTena M, san pabotaer Ha KpyuyeHHe, NOITOMY OH
BBIOMHAETCS B BHAE TPYOH. [L15 YMEHBIIEHHS MACCH H YBEIMYEHHH XKECTKOCTH Baia
TpyBa mormkHa GeITh Kak MOxHO Gonbmero guamerpa. Jlaa ayuwei paborst Ha uarnb xa
yuacTtke crabuin3aropa nenecoobpasHo HMeTh ABYXToacHYI0 fanky. Onnako, 4robsl He
Aenarh CIOXKHOMO TEXHONOrMUECKONO nepexoma ot TpyOH k 6aike, B KOHCTPYKLHMH
MHOTHX CTAOH/IM3AaTOPOB TPY6a MPONOIKAETCH M B CAMOM NMOBOPOTHOM cTabMIH3aTope
(cM. puc. 5.16).

B cxeme ocum (cM. puc. 5.17, @) oce /7 paboraer Ha cpea u uarnb or aclictens Q
W M, a M, BOCOPHHHMAETCH NAPOM CHJL HA TJIEUEC OT OCH A0 TOYKM COCOMHEHMS
npuBoga ¢ pervarom ynpasnesds LITITO. Pasrpyska ocu crabnimsatopa oT KpyueHud
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Puc. 5.17. OGmuit B, KOHCTPYKIMS, HATpyXeHue M padota rof narpyskoi LITITO, BRIIUIHCHHON 10 CXEMS
ocH

NO3BOMAET BHIONHATH €C B BUAS ABYTABPOBOH Gajkm, xopowo paboraomeit u ot ()
M oT M.

5.5.2. TloaoKeHHe 0CH BPALLEHHS CTAOHIN3ATOPA ONPENEACTCS YIIOM CTPEIOBH-
HOCTH OCH %, ¥ TOJOXKEHUEM 30HH HanOOMBINWX CTPOMTENLHHX BHICOT HA Gopronol
HEPBIOpE CTAOMAM33TOpa, MOCKOJABKY CTPEMIEHME YBEAMUATL AWAMETD TPYOBI-Batl
TpebyeT WCNONB30OBAHMS MAKCHMANBHOH BhicoTH npodmns crabumnaaropa. Ha
puc. §.16, ¢ MOKA3AHO MOMOXKEHHE 30HB MAKCHMAJBHBIX CTPOMTEAbHBIX BHCOT /4 0o
Goproeoii Hepsiope LTITO u no ero paaMaxy, a TAKXKe MOAOXKCHHS HEHTPOB JaBJICHH]
NpH HOJETE HA A03BYKOBOIN M CBEPX3BYKOBOM cKopocTax. Kak BAIHO M3 9T0r0 pucyHKd,
npamas och (., = 0) npoxogar nanexo or LI, uTo npusoanT k Gombmum SHAYCHAIM
WapHAPHEIX MOMEHTOR M, npu ynpaeacamn 1LITTO. Haknonras ock (., > 0) nosso-
JSET YMEHBIINTh 3HAUEHUs M, . OCOGEHHO, eCiH 0Ch MPOXOAMT Mexy Toukamm LI npi
M <1 u IIJT npa M > 1. Takyio ok MOXHO TIPOMYCTHTS, KAK 9T0 BAXHO 3 puc. 5.16, &
uepes ceuenus crabunmaaTopa ¢ gocTatounoi sricotol. Ho ¢ yeemuenwem crpenosui-
HOCTA OCH (¥,,) TIANACT 3DEeKTUBHOCTS ONEPEHAs, YMEHBITACTCS €r0 A3POIHAAMHYEC:
KOE KaueCTHO, TAK KAK MPH GOMBITHX 3HAUCHHSX X, OMCPEHAC MOBOPAYMBAETCH HE
CTOBKO MAPALIEABHO HAGETAIOWEMY MOTOKY BO3AYXA, CKOJABKO MOMEPEK MOTOKE, Y10
BEeT K CHHXKEHMIO €r0 MOXbeMHON CHJIBI M YBEIWUEHHIO conpoThsierns, Kpome toro,
KAK TI0Ka3aHo B pabore [27], MuHuMyM noTpeGHON MOIHOCTH MPHBOAA HA YTIPABJICHHE
LIT'O nexnr B npegenax smauenni x,. = 15..40° (mwknee smavenne — ana [0 ¢
MAThIM YIJIOM CTPEJIOBMIHOCTH N0 nepeaneit kpomke). C yBeAHuEHHEM X, BOSDACTAIOT
TPYAHOCTH C PASMEIICHAEM INPHBOJOB YIPABJICHAA HA KaXAYIO TONOBMHY CTaGnIn3aTopa
(\a puc. 5.20 Taxoif NpUBOR — THAPOYCHINTENhL /| BHIHECEH JAJEKO HABCPX M KPETHTCH
k Ganke kmng 2, YTO YCAOKHACT NPOBOAKY YNpPaBACHWS OT NpuBoga A0 peuara 11
(cm. puc. 5.16) na sany crabunusaropa).

Tlpome BCEro NPUBOA KOMITOHYETCA NPH HPAMOiE OCH (X, = 0). Yuer rcex nepeunc-
JIEHHBIX BHIIE OGCTOSITE/NBLCTE MPUBOAWT K TOMY, UTO H2 COBPEMEHHHIX HCTPEOMTEIAX,
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nanpumep Cy-27, F-15, F-16 1 HekoTOpHX ApPyrux, CAeMaHbl NpaMue ocH (cM. Janee
puc. 5.19, @). YtoOk yMeRbImHTE M, npx npaMoit oc, npuMensior 'O TpeyronbHOM
AN TpaneuueBHTHOM (DOPMEL B IIAHE MAJIOT0 YATHHEHAS.

5.5.3. Kouctpykuus HIITO, BHNOJIHEHHOrO MO CXeMe Bajia, NpeacTaBjieHa Ha
puc. 5.16, @. CTabuausaTop COCTOMT M3 ABYX CHMMCTPHUHBIX MOJIOBMH MOHOOJIOYHOM
KCC. B KOHCTPYKUMIO KAXAOH NMOJMOBMHBL BXOZAT nepeadsis 8 v 3agnsas 4 CTEHKH,
BEPXHAS W HIKHAS (PPEICPOBAHHBIC NAHEAK 5 ¢ pedpaMK XKECTKOCTH, KOPHEBas Hepsiopa
3, nBe GOKOBEIE CHAOBHIC OasKu-HEPBIOPEL 2, HAGOP HEPBIOP 9, HOCOK 7 M 3AKOHLOBKA
¢ NpoTHBOINATTEPHEIM TPY30M 6. XBOCTOBAS YACTH CTAGMINAATOPA COCTOMT M3 OOMIMBKM,
IBYX YIOJAKOBHIX CTPHHTEpOB, Haopa Hepeoop ¥ KoHueBoro Hoxa. CraGuamaarop
NpHKpensien Kk cransHod TpyGe-sany /0 (cm. puc. 5.16, 6, @), xoTopuii Bpamiaerca B
nopmMnHUKaX [, 3AKPErUIEHHBIX HA YCHICHHBIX [IMAHTOYTAX XBOCTOBOWM uacTH (prodess-
KA OIHMM TOPUBOHTANBHLIM /3 ¥ ueThipbMs BepTHKANBHEIMK 2 Gonramu, [Toqmunauk
3anumit (Ha KOHME BAJIA) — PATMANBHO-YIODPHBI, YCTPAHEHNE NPOJONBHONO (BACAL BAJA)
modTa NPOU3BOANTCS TAMKOH 33 3aIHUM HORITUTHHKOM,

Or aspogmuaMuuyeckoi Harpyskm va 'O B €ro cuiOBBIX DACMEHTAX AEHCTBYIOT
nepepeaspaomas cuna Q, narubaommit u kpyrsmui MomenTet M u M. Tlepenaua
okl O m MomenToB M u M, mokasana Ha puc. 3.16, 0, e.

IMonepeunas ciwna Q NO CTCHKAM MPHMEPHO PABHOW M3THOHOH XECTKOCTH nepesaercs
CABMIOM Ha aBe GOKOBHE CHIOBHE GaTKH-HEPBIOPH 2 H CIBHTOM H Marubom aTux Ganok
— Ha TOpPH3OHTANBHBIA BOAT 13 coepnuaomui sajg 10 ¢ sramu Gaakamy, B BUIE CHA

= Q/2 (cm. puc. 5.16, )",

Hamémoumu MOMEHT M PAcTSDKCHUEM-CKATHEM Taresedl crabmmsaropa nepenaeTcs
Ha ueThipe BepruKanbHbiX GoaTa. Yrobn Bech usrmbanommii MOMERT OT crabuamaaTopa
HC BOCTIPHHMMAJICH TOMBKO OAHHM TIEPBBIM OT KoHUA crabuinsatopa Goarom, KpemsiihM
BMECTE € OCTAMBHBLIMH TPEMA €10 CHJIOBLIE NMAHEAW HA BAJY, HA KOHUE Bana ceYeHue
Tpy6m {ee xecTKOcTh) ocnabaeHo BepesoM (cm. puc. 5.16, @), a XKecTKoCTh (TOMMHA}Y
obmweku mauenei pesepoBaHneM pacnpenencHa TaxK, 4To0bl HArpyska oT Hee Ha
Kaxabiit w3 uerhipex 6oaToB ObNa OPUMEPHO PaBHOM.

Kpyrammit moment M, 70 KOPHEBOM HEpBIOpH J BOCNPUHMMAECTCS KOHTYPOM M3

7 = /
CTEHOK M NMAHE/CH B BHAE MOTOKA KACATENLHBIX YCHIMM ¢y, UaCTh ITOTO NOTOKA ¢, HA
Kopresoi nepeiope 3 TpancthopMupyeTcs B mapy cua R, KOTOpHE, KAK B CHAbI RQ,

nepeaaoTcs Ha ropu3oHTaneHe Goar /3. pyras yacTs noroka q‘:" CABMIOM masenei
KOPHEBOH YacTH HArpy3uT BEPTHKAJBHBIC GOJATH CHIAMH, NAPAIIEIBHBIMA KOPHEBOH
HEPBIOPE, KAK DTO MOKazaHo Ha puc. 5.16, e [21]. Bepruxamsusie Gonta or M u M,
Bynayr paboraTh HA CPE3 B ABYX TUIOCKOCTSAX.

YnpasieHue CTabHAMSATOPOM OCYIMECTBASETCH 4epea pwvar /! wua samy 10
(cm. puc. 5.16, ) OT rHAPOYCHIMTENS YEPE3 CHCTEMY TST M Xauanok (cM., Hanmpumep,
puc. 5.20).

5.5.4. Konctpykuus LIITO, BINOJHEHHOrO M0 CXEME OCH, ¥ €10 NPHHIMITHATBHAS
cxema npaseaeHnl Ha puc. 5.17, a, 6. Kapkac I'O coctout ua noHxXepoHa 2, CT€HKH 9,
nanemy ¢ pebpamm xectkocTn [, Ganox 6 m /4, KOPHEBOH HepBiOpH 5, ycuneHHOMH 20
¥ 0ObIYHBIX Hepsop 3, 7, cTpHHrepos /8, ocw /7, HA KOTOPOW HA MOAMMIHEKAX [5 m
4 yeranassmsacrcs LITITO, Hocka 8 u xBoctosoit uacTh crabunnsatopa 2/, Oce 17 v
fopra ¢rozenska umeer daanen 13, ¢ MOMOWBK KOTOPONO OHA KPEMHTCS K MPOOIBHON
Ganke /2, ycTAHOBACHHOH HA ycunenumx mmanroytax /0. Ha Goprosoit mepsiope 19

.Ha puc. 5.16, 6 nokasan kopuesoit orcex 1O ¢ panom 10 w Gorramu, cesawBaonivy CcTaGHIM3ATOD
€ BAIOM,
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Puc. 5.18. KoHcTpykums Bang, CBM3aHHOIO C JIOHAKEP-
HoM IO

ycTaHoB/eH pwiuar {6 ynpasaesns LITITO.
O6sierueHEas € COTOBBIM  3AMOTHHUTENEM
KOHCTPYKIHA XBOCTOBOM vacTh cralmin3a-
TOpa, 3aHEMAaKmas GONLIIE NONOBMHHE ero
TJIOmAAHE, @ TAKXKE KOCOW Cpes ero KoHme-
BOM vyacTh obECHeUMBAKOT BECOBYIO GaiaHcH-
poeky craGunmsaTopa Ges cnennankHEX MPOTHBO(MIATTEPHHIX TPY30B.

Ha puc. 5.17, ¢ nokasaso Harpyxeuue paccmorpensoro LITITO pacnpenenenasivu |
A9POAMHAMAYECKUMH CHIEMH g, Pedkuuu B onopax 15, 4 u smopu Q, M u M, no
crabumsaropy [18], no ocu u Ganke /2, Ans KOTOPOIl MPUHATO, YTO ONOpPA B yaae 13
— MOMeHTHAd, a B yane /! — mapraupuag. [lonepeunas cuna (), MPHXONSINAS HA CTEHKY
JIOHKCPOHA OT CTEHOK HEPBIOP HOCOBOH M XBOCTOBOM uacted crabmamsatopa, nepepaercd
yepes onopst /5 u 4 Ha yaen 13 kperienns ocu 17. CoThl XBOCTOBOW uacTu crabunmsa-
Topa, paboTas HA CABMC OT A3POJHHAMHYECKOH HATPY3KH, NPHXOASIILHCS HA 9TY YACTH
crabunmaaropa, MepeqaloT ee HA CTEHKY JOHXEPOHA 10 MPAMEIKAOMEMY X Hell Kpaio
HEMOCPEACTBENHO, & TI0 APYroMY Kpal — uepes yCHJIeHHYI0 Hepsiopy 20. Marnbatommi
MOMEHT BOCTIPHHHMAETCH MOACAMH JOHXEPOHA H NAHENSMH H YPABHOBCHIMBACTCS
MOMEHTOM OT peakumit B onopax ocu. CaMa och Kak KOHconbHas Gaika ¢ 3anenkoi B
onope 13 Ha mmauroyre J( OT 9THX peakuui HArpyXaeTcs MIrHbAKOIIMM MOMEHTOM.
Kpyraumii MOMERT [0 KOPHEROH HEPBIOPHI § OT KOHCOMH CTabMIH3aTopa BOCIPHHAMAET-
C KOHTYPOM MEXIY CTEHKOW JIOHXEDOHA W NEPEaHEl CTEHKOW, BEPXHEeH W HEXHEH
NAHETSIMH M YDaBHOBEMIMBAETCS HA KOPHEBOH HEPBIOPE 5 MOTOKOM KACATETBHEIX YCHIMI

. Kopueras Hepsropa TpancopMHpYET 9TOT NOTOK B napy can R, , KOTOPHIE CABUTOM
u wsmﬁou Bankm 6 M JOHKEPOHA NEPEAATCs Ha GOPTOBYIO HEPBIOPY, THE W YPABHORE
HIMBAIOTCH MOMEHTOM HA phiMarc ynpasjcHus /6 OT CHAbl, PA3BMBAEMON TPHBOAOM
ynpasnenns LIIITO. Harpyxesne w smopw Q w M s Gaskm /2 TOKA3aHsl Ha
puc. §.17, a.

Onopul /3 1 4 npeacrasnsioT coboil MOAMMIHAKY, B KOTOPEX YCTAHABIHBAETCH OCh
spamenns crabunnsaropa /7. KOHCTPYKIMS MONMIMITHUKOR ONOpeL /5 (CM, ceueHue Ha
sune A \va puc. 5.17, @) npepoTspamaer 3akJIMHMBAHKE CTAOHIM3ATOPA HA OCH TIPH €r0
aedopMaLmax 0T A9POAHHAMMYECKOH Harpyskm. [alika 22 modsoisfeT YCTPAHHTH IPOAO-
AbHEG a0dT nps ycraHoBke crabunnsatopa Ha ock. Ha puc. 5.18 npuseaes sapuant
koHcrpykuan ocu LTII'O, uMewmed WWIRHAPHYMECKYO MEAKy J TOJ TOAIIAIHUK
KOHWYECKYI0 MOBEPXHOCTH I8 Kpemienus ocw B duosenske. Jlanee ock nepexomur B
Banounbli nomKepoH crabunamzatopa 2. 3aeck ke NOKajaHA yCHICHHAS HCpBiopa J, HA
KOTOPO#N OCYIIECTBASETCS MCPCXOA Baaa B Basnky.

5.5.5. Koucrpykuus IIITO ¢ npamMod OCkH0 BpAWIeHWs NPEACTABJCHA HA
puc. 5.19, @. Crabmamaarop 13 amech TpanenneBHAHOM (DOpMBEL B MiaHe, HeSOIBIIOND
VAJHHEHUS! ¥ CTPEJIOBHIAHOCTH /IS YMEHBIICHHSA IDAPHHPHBIX MOMEHTOB, KOTOPHIE A1
LIITO ¢ npsamoit ockio AOCTHrAKT OOBYHO Gonbimx 3HaueHHH. KOHCTPYKTHBHO-CAIOBAS
cxema LITITO asyxnonxeponnas. [Tepeanuit nopxXepon kax 6bl AMEET MEPEJOM HPO0=
ApHOM ocn / B paiioHe omopsl 3, rae A8 BOCOPMATHS COCTABASIOWEH MaruOaiomero
MomeHTa M ¥ TpaBc)opMALME KPYTAINErO MOMEHTa M, B Tapy CHA NOCTABJIEHA KOpHE-
Bas HEpRIOpA 2, HA HEW Xe HAXOQHTCA BTOPOH y3en KperjeHHs NOJHIHKKA ocA. B
koHeTpykimio grora LITITO exogsaT KpoMe MOMIHEIX MPOJOIBHKEIX SJEMEHTOB — JIOHKEPO-
HOB, BBITIOJHEHHHX B BHAE ABYXMOSCHHX Ganok, HEPRIOPH ¥ AuadparMel B HOCKE
crabummaaropa, obmuska. XBoCTOBAS UACTh CTABMAM3ATOPA BHINMOIHEHA B Buje ofner-
UEHHOM KOHCTPYKLHH C COTOBRIM 3anoaanTeseM. [Tocientee yenosue mwie Hebo/buon
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Puc, 5.19. KOHCTPYKUMH OJHO- M ABYXKMJIEBOID oepenus ¢ LITTTIO

MO MAcCe KOHTPIPY3 B HOCKE KOHUEBOH YaCTH CTAOMAM3ATOPA MO3BOJISIOT OCYIIECTBHTD
ero BecoByio Ganancuposky. Ha puc. 5.19, ¢ nokasana Takxe KOHCTPYKUHMA XBOCTOBOM
gacTH drosenska ¥ kuaa [/, y3ah KPENJIEHHS KAAA K YCHASHHBIM mmanroytam, Kak
y&e oTMeuanock seime, B cxeme LITITNO ¢ npamod oceio aerye KOMIOHYIOTCS CHIOROM
npusog § ynpasnenns LIITO, xauyankn 7 H TAMM YOPABICHHA 6 K PHIUATY YOPABICHMS.
TMoawwunHAky ONOP A8 OCH, B TOM UMCAE M MONIIMIHHKEA ONOPh 3, HMEKT KOHCTPYK-
LMI0, CXOAHYIO C MOKa3aHHOH Ha ceucnnu Bupa A sHa puc. 5.17. Jaa sapenkum ock
crabuamnzaropa B OICAEKE MCOONBIYETCH COBOCHHKIA YCHICHHHIL HAKNAAKAMM
WNAHTOYT J.

Ha puc. 5.20 noxasaH cme OJMH M3 BAPHAHTOB YCTAHOBKH TIBAPOycdaurens [
yapasaenns LITINO Ha 6aake Kwie 2, KAK 3TO HCNO/B3OBAHO, HAIPHMEP, HA CAMOJIETC
MuI-21.

Ha puc. 5.19, 6 npueenesa KOHCTPYKUWMS DBYXKHJICBOTO OmepeHus camonera Mul-29
¢ LITIIO ¢ xocoit ockio. OcobeHHOCTH KOHCTPYKUMM ITOT0 OnepeHus ofyclIoBieHH
BHHYXIcHHOH KomnioHoBKol BO Ha xBocToBhix Gankax J7 ¢ HeGONBIMIOA CTPOHTENBHOM
BEICOTOH (Manoi JKecTKOCTBIO) NPH HE3AMKHYTOM CHJIOBOM KOHTYPE XBOCTOBOH yactH
camonera (CHH3Y — CTBOPKM Uil MOHTAXA W AEMOHTaxXA asurarcacii). Dmn ocobennocrn
coctosT B pasnenchni BO HA KOHCONBHBIC YaCTH KMICH 14
keccornon KCC ¢ PB 12, pocnpurumaromme 606w0yo uacrs
HArpy3ok HA BO, u kOpHEEBHIC YACTH KWICH, MPEICTABISIOMHE
colioil HagcTpoiiku /6 HA XBOCTOBHE OANKH CAMOICTA, HA
KOTOPBIC KOHTYPHBIMK yanamu /5 nepegarorcs Harpyskm BO.
ITpu 5ToM 10 KOHCTPYKUHH M paboTe Non Harpyakol KOHCO.Tb-
HHIC YACTH KAJICH HUYUEM HE OT/IMYAKOTCS OT KCCCOHHEIX KPH-
nbeB. OgHAKO [ BOCOPHSTHA HArpys0oK OT KOHCOJIBHEIX
yacTelt Kuiel OpHILIOCh 3HAUMTEILHO PA3BHTH 1O BRICOTE W
JIMHE KOPHEBRIE YACTH KWJICH — HACTPOHKM /6 HA XBOCTOBRIC
Gankn /7 W JAaXC BKIOUMTh B CHJAOBYIO cXeMmy dopkunn /5.

Ha puc. 5.19: 4 — ocs LIIIN0; 9 — obumpxa diozensa; 10 —
INAHTEYT.

Puc. 5,20, Yeranorxka Ha BepTvkamenod GAfKC KM THPOYCHIUTENS B
cucteme ynpapnesws LIIITIO

7 3ax. 1148



§ 5.6. CXEMA V-OBPA3HOT'O OTIEPEHHS

Cpeon pasnuuHHIX CXEM ONEPCHHS, MPEACTARAEHHNX HA puc, 1.4, ecTh M
V-ofpasnoe oneperme. OHO COCTOMT M3 JBYX CMMMETPHUHO DACTIONOKEHHKIX HECYIIHX
HOBEPX_HOCTeﬁ, BRIODOJIHAIOIHX 3aa4YH NOpH3OHTAIRHOTO H Bﬂp’l‘lﬂ(a.l]l:HDl‘D Oﬂﬁpel{ﬂ'ﬁ
OJHOBPCMEHHO, T.E. H3 Kamﬂﬁ H3 HHX CCTh maﬁmuaupy[om}m HEMOABHMEHBIC YACTH A
MOABIDKABIE YITPABAIONME uacTn — pysm. [pu oTkaoHeHnd 000MX PYJIei TONBKO BBEPX
WM TONBKO BHM3 OHM AedCTBYWOT kak PB (cm. cxemy cmn Ha puc. 5.21, @), a npa
OTEJOHEHHHM PyJIel B pasHble CTOPOHB oHu aelcrsyior kak PH (cM. cxemy cun Ha
puc. 5.21, 6). Opsako B 5TOM Cayuae Qs MAPUPOBAHMSI BOSHHKAKIOMIETO KPCHSIIErO
MOMCHTA HAID OTEJIOHATH BJIEpOﬂhl. KE.K BHjIl‘Ih M3 CXEMBI CHJL, B NOCACAHCM CJ']y‘-lH.E Hd
trozeasx AeHcTBYIOT GOABIIHE KPYTSIME MOMEHTH, uTO TPEOYET AONOIHMTENLHBIX
34TpAT MACChl HA YCHJAEHHC XBOCTOBOH YACTH d)mmam. KpDME TOr0, KOraa OJHH B TC
HKe PyJn YIPasAsiOTCH OT PA3HEIX KOMaHIHHIX peruaroB (kak PB — ot pyukm pyunoro
ynpasaenus, a kak PH — or nepaneil HOKHOTO YNPABICHNS), 9T0 YCIOKHACT KHHCMATH-
Ky [POBOAKH YTPABAESHHS, AEIACT TPYAHO VCTPAHHMBIM MOMT B MPOBONKE, YTO ONACHD
H CBA34dHO C BO3MOXHOCTHK) BOSHHKHOBCHHSA KDﬂUﬁaHﬂﬁ OOCpeEHHUs THUNA {IJJTBTI‘ED. BU‘I’
noyeMy, HCCMOTPS Ha DﬁﬂCNCHHL‘- NJaHepad n3-34a COKPAWCHHS YMcid cro Hccym;nx
I'IOBBPXHDCTBI'J‘!, TAKdHd CXemd ONEpeHHusa He nmyqac‘r WHPOKOro pacnpm:'rpanct-mﬁ.

Puc, 5.21. V-ofipasnoe ouepenve. Cxema cui pl
ONEPEHHN [IPH CHMMMETDHUHOM M aAHTHEHMMET-
PUUHOM OTRIOHEHUH PYJei

KoHeTpykuuu caMux HeCymmx nosepxuocrei V-o6pasHoro onepeHns v ux CHAORHX
onementoB onpejesiores npuanmaemod KCC m B npuunune He OTauualorcs OF
paccMaTpUBAEMBIX U181 KPBLIA M APYTHX CXEM ONEPeHHsl.

KOHTPOJBEHEBIE BOITPOCHEI H SAJAHHS

L. OmpezenuTe HAIHAUEHHE H CAEAAATe DCKMALT PRATHUHLIX KOMNOHOBOYHLIX cXeM onepenwns. [Tposepune
MX AHATM3 W J2ie CPABHMTENILHYIO OIEHKY BIMSHWS HA BECOBBIC, KECTKOCTHRIS M AIPOIMHAMHUSCKHE
XAPAKTEPHCTHKH ONEPeHHS M BCETO CAMOJIETA B UEN0M.

2. Hazosure KCC arperatos onepeins. [lepesic/nme HAMPYSKM Ha Oneperme W o0bachmre pabory OnepeHns
107, HATPYIKOH.

3. Ofmacuure weofixomumocts nepexona k LIINO wa coepxasykornix camonerax. Hazoure cxemu LITNO
OBLACHHATE KOHCTPYKLMI0 M Hepefady Harpysok anementamu LIITNO wa yanw ux yeranosen 8 Qosensxe b
Kaxaok wa cxem LITITO.

4. OOBECHMTE HASHAYCHHE W KOHCTPYKUMK) CTATHAMSATOPA C MAMEHNEMBIM YIIOM yeTanopkn. Caenadine
ACKM3hL KOHCTPYEUMM VAT0B €10 KPEIIEHNS W YIPABJIEHHS B PAATHUHBIX CXEMAX KOMIOHOBKH ONEPEHHA.

5. Chenaitie sCkuBel VANoB KperuieHms ks, crafiimsatopa u pysedt, paanmmionpoies KCC o KoMnonos-
KOWH.,

6. Chopmyaupyiite TpefoBaMa K ONEPENHIO h NPMBSAHTE NPHMEPL PEAlMsaluy atux Tpeboranui &
KOHCTPYKUMH OI'IEPCIMR. .

194




FTABA ()

DHO3IEAXK

§ 6.1. HASHAYEHHWE ®HO3EJSXKA H TPERGOBAHHUSA K HEMY

6.1,1. @io3easx camosera NPEAHA3HAYEH A8 PAMEIICHUS JKMIAXKa,
obopyaosanus B ueesoil Harpysku. B duosenske MOXeT pasMEIIaTeCs TOTUIMBO, LIACCH,
ABuraTean. SBagsch CTPOMTEIBHON OCHOBOH KOHCTPYKLMH CAMOIETa, OH o0beNHHseT B
CHJOBOM OTHOLIEHMHM B GAMHOE LEJ0E Bee ero uactn (puc. 6.1, @, 6).

OrrocuTesbHAs (IO OTHOIEHWIO K MACcCe camosieTa) macca drosensxka rﬁd, =0,08...

115,

6.1.2. OcHoBHBIM TpeGoBaHWEeM K (IO3ENAKY FBIACTCA BBHIOJHEHHE MM CBOErO
qJYHK].[HOHBJIEH(’m HAIHAYCHHY B COOTBETCTBHM C HA3HAUCHHEM CAMOJIETA M }'CJ'(OEHSIMH
£r0 MCTIONKLIOBAHMSA MPN HAMMEHBIIEH Macce KOHCTPYKOmu (iodersxa. BumosHeHwne
atoro TpeGOBARMA JOCTHTASTCS:

BrIGOpOM TAKHX BHEIHUX (POPM M 3HAUCHMIA MapaMeTpos (hro3ensxa, mpu KOTOpPhIX
NOAYUAIOTCS MUHHMAJILHOE €ro J060BOE COMPOTHBJACHHE M HAMOOMBIIME TOACIHBIE
ofwembl npyn onpeaenuBmUXcs rabapuTax;

MCTIOTB30BAHKEM Hecymux (hrosemskel, cospalmmx jxaunrenbuyio (o 40 %)
NOTBEMHYIO CHTY B WHTErPAJbHBIX CXEMAX caMonera. ITO MO3BOMSET YMEHBIIUTH
NI0WANL KPbUTa B CHASATH €10 MACCY;

PAMOHATBHEIM MCTIOIB3OBAHHEM TIOIC3HBIX OOBEMOB 34 CHET TOBBIUCHAS [IOTHOCTH
KOMIIOHOBKH, @ TAKXKE 3a cuer Gonee KOMOAKTHOrO pasMemenus rpysos sGmuan LIM.
Tocaeanee cnOCOOCTRYET YMCHBIIEHAIO MACCOBBIX MOMCHTOB MHEPLHME M Y.TyYHICHHIO
XapaKTEpPUCTHK MAHCBPEHHOCTH, 4 CYXKEHME IMANA30HA W3IMCHEHMS LCHTPOBOK IPH
pasTMUHLIX BADAAHTAX 3ATPY3KH, BEINOPAHMM TOIUMEA, pacxone Goenpunacos obecreun-
Baer GOMLIIYIO cTAOMIBHOCTL XAPAKTEPHCTHK YCTOWUMBOCTA M YNIPABASEMOCTH CAMOIETA;

COTIACOBAHMEM CHAOBOM CXEMBI quac.usxa C CHJIOBBIMM CXEMAMH NMPHCOETUHEHHBIX
K Hemy arperatos. [Ipm srom HeoOxommmo ofecneumTs: HANEKHOE KpEIUieHWE, Tepenauy
¥ YPABHOBCIIMBAHME HATPY30K OT CHAOBHIX OJCMEHTOB KPBUIA, ONCPEHMS, LIACCH,
CH/IOBOI YCTAHOBKM Ha CHJIOBBIX DIEMEHTAX (DIO3CTIKA; BOCOPUSATAE MACCOBBIX CHI OT
uesiesoil Harpyskn, obopyNOBaHEs ¥ OT KOHCTPYKIMK (IO3ENsKa, 4 TAKKE OT 45POfMHA-
MUHMECKOH HATPY3KM, NEHCTBYIOMEH Ha (OIEAsXK, W HATPYIKMA OT M3OBITOMHOID JABJICHHMS
B repMokabuHe.

Homiro 6ETH obecneueHO ya06CTEO NOAXOAOB K PASJWUYHKIM ArperaTam, pasMemeH-
HbiM B (IO3ENsKe, A% WX OCMOTPA M PEMOHTA; YAOOCTBO BXOJA M BEIXOAA SKHOAXA H
MACCAXKMPOB, BHIOPOCA AECAHTHHKOB ¥ BOOPYXKEHMS, yA0OCTBO MOrpy3Kd, MBAPTOBKY U
BBIFPY3KH MPEIHASHAUCHHLIX A4 NEPeBo3Ky rpyaos. [Taccaxupam n 9KHnaxy A0KHB
GBiTh 06eceuensl HEOOXOAMMEIC XKHIHEHHBIE YCAOBHS W ONpPEACACHHBINH YPOBEHH KOM-
topra npu mosete Ha GOABWION BHICOTE M BOIMOXKHOCTH ObicTporo u GeaonacHOro
ABAPMITHOTO NOKMAAHMS CAMOJICTA, SKHMAXKY — XOpommii o30p.

7
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Puc. 6.1. Ofuipi Bz, KOHCTPYKIMA M KOMAOHOBKA (rosesspEa
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K ocHoBHBIM TpefoBaHuaM (KaK M IS OCTAIBHBIX ACPErATOB CAMOJICTA) OTHOCHTCH
ofecneueHre AOCTATOUHBIX MPOYHOCTH M JKECTKOCTHM KOHCTPYKum® rosensxa npa
MHHHMAJIGHOH €€ MACCE, BHICOKON TEXHOAOMAYHOCTH KOHCTPYKUHH, A A/18 BOCHHEIX
CaMOJIETOB — £I¢ H BRICOKOH GOEBOMA KHBYUECTH.

§ 6.2. BHELUHHUE ®OPMbI M NAPAMETPBI (DHO3EAXA

Bremnne copme dirosenska xapaktepusyrorca opMoli  nomepeuroro
ceuenus 1 BaOM (rosensxa cboky.

6.2.1, @opMbl MCNEPEIHOND CeYeHHA (HO3LJAKA 3ABACAT OT HAZHAYCHWS M YCIOBHIE
NpUMEHeHWs CaMOJaeTa U ero KomnoHosku, Ha puc. 6.2, @ npeacrasBiacHbl pasnuyHbie
thopmbl monepeuHbix ceueHuil (rosensxka. Haubonpmee pacnpocTpaAHCHHE NOLYYHIIH
Kpyraas (hopma [ monepevHOro ceucHus ¢nosensxa u hopmer 2 M 3, COCTABACHHBIC U3
ABYX NEPECCKAKIIHXCA OKPYXKHOCTCH PadHbiX IHAMETPOB, DT0 OOBSCHACTCH TEM, UTO
hi03eTsK ¢ KpyrsioM (hopMoii TONEPEUHOIO CEYSHHS HMEET MCHBITYIO NOBEPXHOCTH MPH
sagannoM 00beMe M, CJACAOBATENLHO, MEHBINEE CONpOTHBACHHE TpeHus. Kpome Toro,
ofmmBka (hosenska KPYDJIOro CeueHHs NpH M3DBITOUHOM BHYTPEHHEM JABICHUN
paboTaeT TOABKO HA PACTSKEHME, HE MCIWTHBAA Marnbubix Hanpsxenwnit. Owoaenskn
¢ chopmamu ceueHmit 2 M § 3aHMMAIOT TIPOMEXYTOUHOE TOJOKCHHE: Y HHX MCHBUICE
CONPOTHBJCHNE TPCHKS, YeM NpH dopMax 4...7, HO B MECTE TEPECeUeHMs OKPYKHOCTEH
ORE OT RAOLITOMHONO AaBAeHNs Ap HArpyxaiorca uarnbom. Ecam ot Mecta Ha npoTHBO-
noxoxHbx Goprax hrodensxa coefuHATh TOPU30HTANBHEIME XECTKOCTAMH (HANPHMED,
Gankamu nona, cm. (opmel ceuenns 2 1 J), To OHM pasrpyaar (roaensxk or narnba, a
camn GyayT paborats ma pacrsukenue (hopma ceuenns J) wm cxarue (hopma ceuenus
2). Dio3e1sK ¢ MPIMOYTOALHEIMA (hopMaMK ceueHHH THNA 5, 6, 7 C OBANBHEIMM CBONAMM
yaobHee ans pasMemeHus rpysos (ocobeHno B komteiinepax), Takue rosessxn
c03naT Gonbinee A3pOAHHAMHYECKOE CONPOTHR/ICHHE W OHHM HATPYKATHCH Obl H3rubom,
ecin OBl MCMOAK30OBAIUCE JJisl BHICOTHHIX MONETOB ¢ M3OHITOUHEIM JABICHHEM BHYTPH
twosensxa, M, maxonen, ceuenne 4 — spmmnruyeckoe, OHO MMEET MEHBIIEE COMPOTHB-
JICHHUE, YEM ANs cedenuii 5, 6, 7, u ynobree ang 6omee MOAHONO HCMOAL3IOBAHMS BHYT-
pennux obwemon. Dopmul ceuenmii /.7 Ha pac. 6.2, a, KOHEYHO, HE MCUEPIBIBAIOT BCEMO
MHOr00Opa3nsa BO3MOXHBIX ceucHHH diosensxeil, ompegengeMbiXx OCOGEHHOCTAMH WX
komnoHoBkH. Tak, Ha puc. 6.2, 2 noKkazaHb MONEPEYHBIC CeUEHH:A (DIO3E/AKA CaMONIeTa

Jau AR

60601 es FIE

é 1z

Puc. 6.2, Dopmer nonepeunsix ceuenmit (Brogensora, napaMeTpsl 1 GopMe! er0 HOCOBON W XBOCTOBOMH “aCTEH
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F-4. Ux "HeTHOMYHOCTE" ONMpEAENseTcs! PasMenieHneM B (DI03esKe IBYX ABuraTeieh
(ceuenms 1] w 12) u BoagyxosaGopaukos (ceucHne [0). Qopmur ceuenmit 8 u 9 obecre-
YHBAIOT NETUHKY Jydimnii 0630p. '

6.2.2. Bun dnosensxa cOOKy onpegensercs HAZHAYCHUEM caMoieTa, TpebopaHHey
HANMCHBINCTO CONPOTHBJICHAN, KOHKPETHBIM pPagMEIIEHHEM B JaHHOM (rodensxe
Ixmnaxa, obopyNoBAHAS M LENEBOH HATPYSKH, A Takxe (JOPMOi B IUIAHE KpHUIA, CXEMOI
¥ Pacmo0XCHHEM ONEPeHHs, CHOBOM YCTAHOBKM # T.71. TpefoBanuio HayMeHbIIENH
CONpPOTHBACHHA COOTBETCTBYET (DIO3CASK B BHUAE OCECHMMETPUYHOTO TEJd ¢ TLIABHM
CY2KCHHCM B HOCOBOH M XBOCTOBOH uacTax, OnHAKO [AS TPAHCTIOPTHOTO CAMOJIETA THIA
"Bounar-747" ¢ TPY30BHIM JIOKOM B HOCOBOM YacTH (DIO3E/IsxKa M NOJHATONH H3-3a IT0N0
KabuHOM 2KMMAXA B BHAE HAACTPOUKH HA® (HIO3E/IKEM OT INABHHX (DOPM OTCTYMAK
panu ynoGeTe MOrpyskH M BErpy3ku. C ApyToit CTOPOHEI, TIDH TPY30BOM JHOKE B XBO
BOU uacTH (MHO3ENIKA €0 CTAPAKOTCS BITHCATH B IUIABHBIC OOBOMNE! ITOH uacTh dhosens
NS YMCHBIICHHS CONPOTHBACHHS, XOTH BHIPES TMOA JIOK TMOJYYAETCH B ITOM CIy4ae
Goree IVIHHHBIM, UEM PE3KO CKOMEHHBA JIOK ¢ Gombmmm yrioM P, kak, Hanpumep, ¥
camozera C-130E (cwm. puc. 6.2, ). [Ipn Goaee nMHAOM BRIPESE MO TIOK NOTYHAIOTE
GoMblIme AOTIONHATENHHEIE 3ATPATH MACCH HA KOMMEHCAUMIO BRIPE3d. YTMHEHHAS
310CTPEHHAS HOCOBAS YaCTh, HE MEMAOMAS 00I0pY M3 KabWHBI (Texamas Hwke
BH3NPOBAHMA OT IVIA3 JIETYAKA YEPE3 HIXKHHK Kpal OCTEKJIEHHS), NOSBOAYET YMCHDIIM
COTPOTHBICHAE W PA3IMECTHTH YacTh OOOPYIOBAHMS, HATIDHMED, AHTEHHY DPAIMOJIOKATOPA
1 GOpPTORYIO PamHOMOKAUMOHHYIO CTaHmmIO {cM. puc. 6.1, 6).

CTpenoBHAHOE KPBIIO YANMHAET XBOCTOBYIO HACTH (DIOSEAAXKA, YKOPAYHBAA HOCOR!
uacte. IIpu aToM Bo3pacTaloT H3rAbaKOIIHE MOMCHTH XBOCTOBON WACTH, HTO TIPMBO
K BO3PACTAHMIO MAcCH (DIosciaska. YANUHCHMA HOCOBOH uacTH (iogensxka Moryl
noTpe6oBATL YCAOBHS KOMIIOHOBKM TEPeAHeH OMOpH macck mis obecrnedenust Heodxom
Moif 6a3sl HACCH, @ TAKXKE TICPEHOC ABMTATE/IEH B XBOCTOBYIO uacTh (poaemsxa. B moboM
cnyuae eubopa dopMu drosenaka pemeHHe NPHHAMAKOT HCXONd, NPEXIe BCEro, i
VAOBACTBOPCHUS TPEOOBAHWH, CEAIAHHEIX C OCHOBHBIM HA3HAMEHHEM CAMO/ICTA,

6.2.3. TapameTpsl (iozensoka. Ha puac. 6.2, 6 npHBeeHsl OCHOBHEIE TEOMETpHUE
pasmepsl dozensixa: [y — anuna, dy — guamerp, L, , — JIMHA HOCOBOM yacTH, L,
[TMHA XBOCTOBOM wacTH, B umcio napaMerpoB (DIO3ENsXa BXOAST TAKXKE ILIOM
MuAEneroro (HaubOABIIETD) CeueHHs — Sn.dv ynnurenne diodensxa Ay = I /a'q, H
YIUIMHCHHE HOCOBOW M XROCTOROH HacTelt Ay, = k. /dg B Ay, = Ly /dy, ‘PI -
n0#t dhopMe MoNepeynoro ceveHHs SKBHBAICHTHEN AHAMETD (iosensika

dpo = 2\Sug /™

4 XapaKTcpHEIMH pasMepamiu drodensoka Gyayr Hambonemme ero Beicota H
mmpuHa B,

Jlas MHOTHX THIIOB CAMOZIETOB dy W §,, 4, MOTYT ONPENENATECS DAHOSHAYHO. Hanpi
Mep, aaa uerpebuTencii — mo pasMepaM JBUTATEAS (IBHTATENEH), PACTIONOXEHHOID B
drosensxe, pasMepaM KabWHW SKMIAXA, 414 DOMOADAMPOBINMKOB — IO Pa3MepaM
HomGooTceka, A8 TPAHCIOPTHOTO CAMOJIETA — IO MAKCHMAAbHHEM rafaphtam Tpase
NOPTHPYEMEIX TPY30B, M8 HACCAXKMPCKHMX CAMOJIETOR — 10 YMCITY MACCAXKUPOB B OIHOM.
pany | T.0.

Inuna diosenaxa [y npu ONPEC/HCHHOM 3HAUCHHHA dd: CBSI3aHA ONHOZHAUHO €
yOMHHCHAEM (hrosesxa ?dr BrusEme Ay, HA XapAKTEPHCTAKH (JIO3CISDKA [POTHBOPE
Bo. C TOUKE 3PCHUS CTPOHTEABHON MEXAHMKM (DIO3C/SK MOXHO PACCMATPHBATH K
IBYXOMOPHYH asKy ¢ AByMa KoHCOMaME. OMOpH — YanH KPEIUICHHS KPBUIA K (iose
xy. ToaroMy yBENWUEHHWE JJIMH KOHCONEH NPU YBEAMHCHMM Ay (A, . wmd (u) A
NPUBOJHT K YBCIHUCHIIO M3ru0arommx MOMCHTOB Ha (DIOIC/SKE W Er0 YTHKCICHUIO, B
TIPY  YBEJIWNUCHAH 14, YMEHBLIAETCH COMpOTMBIEHME (IO3emska (LI CBEPX3BYK
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CAMOJIETOB YBETHUCHAE Ay WIN TAKC TOMBKO A, , BHSHBACT YMCHBIICHAE BOIHOBOIO
CONPOTHBIIEHHS). YMCHBIICHHE A4 38 CYCT YMCHBINCHUS g, WA YBE/THMEHHS dda TPHEO-
JMT K YMEHBLICHHIO HAIPY:KCHHOCTH (DIOSC/SKA M HATIPSKCHMIA B CTO CHJIOBBIX O/ICMEH-
Tax OT MaruBaroUIer0 MOMEHTA, HO C YBE&IMUCHHUEM oy OYEHb GRICTPO paCTyT HANpPSLKCHAS
B repmokabuse ot mabrTounoro gasaenus Ap. ITpu nocraTounoM yseauwuenny d, (3 M
u Bosiee) B ACCAXKHMPCKOM CAMOJIETE MOSBISETCH BO3MOXHOCTh MMETH JIBE NaXyDHl 1ns
pasMCIICHHA maccaXxupoB. CTATHCTHKA NMOKA3BIBAET, YTO AJS J03BYKOBBIX CAMOJICTOR
M < 0,7 Agp = 6...9, a1 okoaoapykoBmx camonetos (M = 0,8...0,9) A= 8.13 n gna
CBEPX3BYKOBHIX CAMOJIETOR Ay = 10...23 [27].

§ 6.3. HATPY3KH HA QHSEISK
W UX YPABHOBEIIMBAHWE

6.3.1. OCHOBHBIMM Harpy3kaMH Ha (IO3eNfK SBILHOTCA:
CHJTBI, MEPEAAIONIHECs HA (IO3CIX OT MPHKPCIUICHHLIX K HEMY arperaToB camosera
— KpbL1a, ONEPEeHMd, CHUIOBOM YCTAHOBKHM, maccH. OTh cwmsl (Ha puc. 6.3 onn obosnaue-

HBL Wepea R ‘,', rhe ¢ — Ompenesser arperar, a [ — HOMEp y3aa €ro KpenieHms) ama
KdKAOro M3 Cyyaes Harpyxenus n06oro w3 i-x arperator camosera GyayT pasHBIME,
Mooromy npounocts (rosenska AOKHA MPOBEPATHCH HA BCE CAYYAM HATDYXKEHHS,
onpeneaseMhIe }[OpMaMﬂ ﬂquHOCI'H pimi s Kﬂxﬂ[}ﬁ A3 YaCTCH camonera, KpCﬂHLﬂP{XCH K
roseTaKy ¥ MEPEAAiOMMX HA HETO CBOM HAPPYIKH;

BEC TPY30B M ATPErATOB, PACHONOXKEHHHX B (DIOIENSKE, A TAKKE BEC IICMEHTOB
KOHCTpYKIHE (hrosensxa, Dmh cuasl P; {cm. puc, 6.3, @ and Kaxaoro /-ro arperara
{rpyaa) OmpenensioTCs € YYETOM 3HAYEHWH TEpErpysok M koodibuumenTon BesonacuocTH

p 9 i a

TaK, uTO P; = mygn,, tAe n;= n; = n;fj m; — Macca i-ro arperara (rpysa); u, n f; —
SHAUCHMS HKCIUTYATALHOHHOM TEpPerpyskH u KoadxbimmeHTa Ge30MACHOCTH NS KAMKAOTO
M3 CTYYaEB HATPYXKECHHS {-r0 arperara ¢ yYeroM Toro, uto neperpyska sue IIM » touxe,
yAaneHHON OT Hero Ha paccrosume X; (rae pacnonoxen LM arperara wawm rpysa),

ormmuaercs ot neperpyaku B LM camonera Ha BemmumEy +e, X,/g (oM. TLl); n!’ -
pacueTHaR Meperpyska AIf -ro arperata {rpysa). Inavenwne pacopelexeRHoil Harpysku
OT MACCH DIEMEHTOB KOHCTPYKIM (DIO3CISAKA ¢y MOKHO NPUG/IIKEHHO PEACTABUTE
B BHIC BHIPANCHUS Gy, = MyeH P/ Sgp, the my — Macca drosensa; Sy, — miomans
Goxoeoii npocknun Qrosenska; My, — BrCoTa (rosessnka; n’ — pacuerHas neperpyska
8 IIM ans KaXgoro caydas HArpyKeHH:;

A3POAMHAMMUECKHE Chakl (PA3PEKCHAS MM JABICHAL), PACNIPEACIEHHBIE TI0 NOBEp-
xpocTH (Pro3ensxka. ITH CHibl HA BRHCTYNAWMKX 4acTaX (O3enska MOryT JOCTHTAThH
Gonbmmx sHauenwi (Hanpumep, Han (OHADEM CHJIA PA3PEKEHHS MOXET JOCTHTATh
80...10 kH/m?). Oanako aspoaMHAMMYECKUE CHIBL MPAKTHYECKH CAMOYPABHORCIICHE! B
ceucHHsX (prosenska (cM. gance pmc. 6.10, 6) B MOryT SBASTBCS PACUCTHRIMH a8
MPOBEPKH MPOUYHOCTH KPEIVICHUS ODMIMBKH ¥ KDHIIEK JIOKOB M JIOUKOB K KapKacy
droaesoka. Tak, Hampumep, A MOYKA g@aMmeTpoM 250 MM MpPH MHTCHCHBHOCTH
aspopuHaMMUCCKON Harpyskn 40 KH/m? CHAA, CTPeMAMAsca COPBaTh JOYOK, P =
= (40 10~H=25%/4 = 2 kH;

cuiel M3GHITOUHONO [ABICHWA B TepMeTHUeCKMX Kabmuax (rosenska, xamanax
BO3AYX03a00PHHKOB M CEUMAIBHBIX OTCEKAX. DTH CHIH SBAHIOTCH PACUETHHIMH ANs
MecTHO# npounocTy roaensoka. Maburounoe aasneane Ap B repmeTHUEcKux KabuRAX
BEHTHISTIMOHHONO THNA (CM. noapa3s. 6.8.6) Moxer HOCTHraTh 115 BOEHHKIX CAMOIETOR
0,03...0,04 MIla, a y naccaxupckux camonerop — ao 0,06...0,07 MIla. B kabumax
pereHepaunonnoro tama Ap = 0,1 MIla.
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Puc. 6.3. Harpysku na (nosemsok. Omopsr @, O, M,
My, M,

Kpome HArpy3ok, BCTPEUAKIMXCSH NPH HOP-
MAJNBHOH DKCIUIYATALMH CAMOJICTA, HOPMAMK
OPOYHOCTH PacCMATPHBAKTCH Takke ocolsie
CAYMan, CBA3AHHKE, HATIPUMED, C BEIHYAKACHHOH
NOCAKOH camonera ¢ YOPAHHKIM INACCH HA rpyHT
HJIH BOAY W Ap.

OTHDCH‘TEJIHHUC 3HAUCHHE TEPCUMCICHHBIX
BhIIIE HBFDYEDK onpeacnscTCsl HA3HAYCHHEM
caMoJIeTa H YCIOBHAMH Ero HCNOJAb30OBAHUS,
topmoit kpelia B maaxe, cxemon u dopmoii B
mrane (cGoKy) OnepeHns v T.A., 4 TAKKE TeM, B
KAKOM [0JA0KCHHM HAXOAUTCH B PACCMATPHBAC
MBI MEPHOA CAMONICT (BRINOIHACT MAHCBD, JIETAT
FOPH3OHTAIBHO C YCTAHOBMBINCHCH MJIH HEYCTd-
HOBMEBIUEHCH CKOPOCTBED, CO CKOJBXKCHUCM MJIM
Bes ckonbkeHNA, HAGMPACT MM CHUAKACT BHICO-
TV, B3JIETAET MJIM COBCPIHAET MOCAAKY, PYJIWT
7.4.). Ilpu pacuerax onpenensionimM MPOYHOCTh
dirozenska npu ero pabore Ha Warnd MOXeET OKa-
34ThCH PACUETHHWNA chnyuait A’, a npn paGore Ha
KPYYEHHE — HECHMMETDPHUHOE HATDYXKEHHE CTd-
Guamusaropa (ocobenno T-o6pasHoii cxems) @
rarpyxerne BO.

Ot BHemHHX co/ (peakumii B yanax Kperuie-
HHAd KpHUJIA, ONEPEHHS, CHJIOBOH YCTAHOBKH M
WAacCcH) , MACCOBEIX CHJT KOHCTPYKIMH (hrosensxa
M IDY30B, PACHIONOMKEHHRIX BHYTPM (hrosenska,
(roaensx paGoraer kak Ganka Ha cpea u uarnb
B JBYX MACCKOCTSAX H HA KPYYEHHE. OCCBHC CH-
JIBI, HATPYKAKMKC (PIO3ensx BaoaL ocH X, Kak
npasuao, He oucHb Beaukn. Onu MoryT Gmth
yuTeHH B pacuerax Ha npouHocTs. Ileperpysky
R, BOOMb OCH X MOXKHO OTpPETeTHTh MO (opmy.ae
fy = [P— X) /G, ecom HanpaeacHue tara P co-
BOAJAET ¢ 0Chio X,

6.3.2. Ypasnosewmsanve wozensxa. Ilpn
YPARHOBEIIMBABNY  (DIOGENTEA  MCTIOTBIYCTCH
npuHAn A’ AsaMOepa, B COOTBETCTBHM C KOTO-
PHIM BHCLIHME CHAE, IPHIOKEHHHE K (Drosens-

Y, W MAcCoOBBIC (HHE[JE[HOH'HHE) CHIIBI JOJIKHBI HAXOAWTBCH B PABHOBCCHH.

Ha puc. 6.3, ¢ 1 6 nokasausel Cwisl, AcicTyOmme Ha Qrosenax s aockocrax XOY

1 XOZ. 3nece Ry w0 R, — peakuun B yanax KpemICHUS Kphlia K (IO3ensky Ha TOThEM-

HYIO CHIY KphLia Y,q, (KDBUIO CTPEJIOBHTHOC); le " sz — PCAKLUH B Y3Nax KpersieHns
kuna k (uosensxy na cuny Yoo, npuaoxernyo Kk ['O (cxema oneperna T-oBpasnas,

" “
CTPEAOBMIHAS, KIb /IBY XJOHKEPOHHOH KOHCTPYKIMHMA); R, ¥ R, — peakmun B ysiax
Kpenjaenus Kunas Ha cuny Ypg, aAeiicryiomas sa BO, manpumep, npu cKOMbXCHHK
camonera; Py = mgn; — MaCCOBKE CAMB OT i-X arperaTos W TPY30B, PaCTONOKEHHBIX B
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(roSENAKE; gy, — PACTPEACHCHHAS MACCOBAA HArPY3KA OT DICMEHIOB KOHCTPYKIMH
hrozenska.

6.3.3. Omopw Q, M, My n M, npepcranienst 5 puc. 6.3, a w 6. U3 cxemu puem-
HHX CHJ, ICACTBYIOMMX HA cbmze_uﬂx, H XapaKTepa SIop MOXKHO YCTAHOBMTL CACAYI0~
mee.
1. Buavenns peakudil B y3JAax KPENAcHNS KpbLia M onepenns K (proseisky mMoryr
GuTh HOMBIINMM, YEM CAMH 3HAUCHNA MOTLEMHON Cuabl Kpbina (Y, ) u onepenns (Y

1 ¥g), HAIpHMED, CRAR Ry > YKP. sz > Yror RZH > ¥pg NpH CTPEAOBHAHOM KpbLIE
u T-o0pasHoM CTPEJAOBMIHOM onepenun, B aToM ciyuae monepeyHble HATPY3KH B
CCUCHAAX d)lOSCJIHKa, TAE NPHAOXKERK ITH CHAL, NPEBOCXOOAT CHIR, HCﬁCTBy!Qll[ﬂC Ha
KDHUIO M omepenue, Tpelyst YCWJACHWS KOHCTPYKUMH (DIO3e/suka H OTIOTHHTETHHBIX
garpar Maccu. B wactnocrn, npn T-o0pasnoM CTpPEIOBHIHOM OICPSHAN HANO VCHIHBATE
XBOCTOBYIO 4acTh (PHO3CASKA HA YyUACTKE MEKAY JOHKCPOHAMM KWwif (cM, Toukwm [, 2
Ha puc. 6.3, a, 6), rae 3saucHus O v Q) sHauuTeTbHO GOMBIIHE, UEM HA NMPIICTAIOMMX
vuacTkax (rodenska. Ha caMoneTax ¢ HECTPENOBHAHBIMH KPBLTHAMU M HOPMANbHBIM
HECTPENOBUAHBIM OICPCHHEM, Y KOTOPEIX mpoeknun 111 Kpuima u omepesns HAXOATCS
MCHKAY Y31aMH KPSIVICHHA 3THX ATPEraToR X (Prosenssky, TAKONO NpeRbILCHHS MONepey-
HOM HArpysKW B CCUCHHSAX dJKJSﬂ)‘lSl)K.ﬂ Han ﬂﬂﬁ(,‘]‘ﬂyi{)ﬂl}[MH HA KpbUID H ONEPEHHE CHIIAMH
HET,

2. PasMemieHye ABUraTe e B XBOCTOBOH YACTH NPHBOJHT K 3HAYMTEIBHOMY VBEIHYC-
0 w3rubaromero MomedTa M, (CPABHATE NONOKEHHE MYHKTHPHOH M CILIOWHOA JHHMH
H4 omope Mz Had pdC. 6.3, a: CIJIOMIHAN JTHHHH — ABHIATCAH pasMElcHbBl B XBOCTOBOW
yacTH (hrosensxa, NYHKTHPHAS — ABHTATENCH B XBOCTOBOH YACTH (PHO3CALXKA HET).

3. Apanornunas KapTHHa — yBeAMUCHHE M, — NONYUAETCS NPH KOMIOHOBKE (hrose-
naxa ¢ Gonpwmm pazHocom mace otHocuTeapHo M Bnons ook X, a TakKe npu yBean-
HEHMH A (A, o M Ay, ) NIPH ONPENCACHHOM SHAMCHHM dy, (S, 4).

4. Yseanucuue Beicorsl BO OpHBOANT K YBCAMMCHWIO 3HAMCHMI M,. Ha yuacrke
MEXIY Y3JaMH KPCIUICHWS JIOHXCPOHOB KHJIS K YCHICHHHM mnaﬂmyram (MEXIY

Toukamu [ w0 2) M, = 0.5d, R ” + ¥goft. @ Ha yuyactke smepeam yana | M, =

= Ypolh +0.35d,, ), med, -—JIﬂaMBTp XBOCTOBOM yacTy diozennxa.

§ 6.4. KOHCTPYKTHBHO-CHJIOBBIE CXEMBI GHIS3ETAKEH
1 X PABOTA MOJ, HATPY3K0M

Diozensx HarpyxeH B rmockocTsx XOY 1 XOZ noncpeuHbiMM CHAAMKA 2
1 O, 1 MIrubQIOMMME MOMEHTAME M, 1 M, a TAXKe KPYTALUIAM MOMEHTOM M,. Ha aotu
HATPY3KHM XOPOIO PabOTAIOT JKECTKHE TONKOCTEHHWE 3aMKHYTHIE oﬁom)-um — npo-
crpascTBeHHbie Oanka (oM. § 1.13 v puc. 1.23). Oo3ensry, BENOTHCHALC B BAAC TAKAX
Oanok, HaswBalTCA Oanouubluu (puc. 6.4, ¢, 2, 0. B arux droscasxkax obonouxy
HMEIOT TONKPEIUICHHE B BHOE KAPKACA, COCTOMLICrO M3 MPOAOABHEIX (CTPUHTEPBL M
VCUNCHAWE CTPHHTCPH-/IORKCPOHBL) M TONEPEUHBIX (HOPMAILHBIE M YCHUICHHbBIE IITAHTO-
YThi) CHAOBHIX 9memeHToB. TMonkpernssnommit 060MIOUKY KapKac MOXET BKIHOUATH B cebd
BCE OTH SNIEMEHTHI WIH YACTH W3 HHX, MPHBOAA K GOMBITOMY Da3HOOOPAZHIO KOHCTPYKIIHI
1 KCC rakoro tuna iosensokeit. ObecneunBas NOCTATOUHLIE MPOYHOCTH W XKECTKOCTD
KOHCTPYKLMH (DIO3E512Ka NPH HAMMEHBIINX 33TPATaxX MACCH, KOHCTPYKIIHS Oa/I0UHBIX
(iosensiKeit MO3BOMET: NPHAABATL MM HAMGOIEE BRINOAHHIE AIPOTHMHAMHUECKHE (DOPMEL
DSEC.I'IE‘JH'BBT]: HGJ]Y'-IEHHE ma,::xm“a HOBEPXHDCTH; NOAYYATh HAWITYUIIHE YCAOBHS A0
60118& MOJHOI0 HMCMOJAh30BAHHS BHYTPEHHHX ﬁbeMDﬂ dJIanJ'[SDKﬂ; PasMcaTh B HHUX
repMeTH3npoBaHHBe KaGuun u ap. Bee 510 w npenonpenemno mmpokoe paseutie KCC
throzenskeii Ganounoro THna.
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Puc. 6.4. KCC dnosesoxeit

Opnako paHble, 4eM TOSBHIHCE M CTAMH COBCPIICHCTBOBATECA Danounbie diosen
B KOHCTPYKUMSIX CAMONETOR NPUMEHLTHCE (hepMeHHbE (ro3e/sku, cnocobHbe, K
Ganounne (roseskn, socnpurmMare Qp, Q,, M, M, m M, u paborats or on
Harpysok (cM. puc. 6.4, «). Bor noueMy @rosenaxu no céoum KCC pasdeasromes (o
NOAXOANTh XPOHONOMHUYCCKH) Ha (Hro3ensiku depmennol i BRROMHON KOHCMpPyicyil,
6.4.1. @ozenaEu GepMeHHOW KOHCTPYKIMH TIPEICTABAMIOT coboi mpOCTPAHCTH
(hepMbl, COCTOAMAE 3 ABYX BEPTHKAIBHBIX (60KOBHX) H ABYX TOPH30HTAAbHBIX (BEp
Hell B HIKHEH) ¢epM, SneMeHTH KOTOpHX (cTepkun) pafoTaloT Ha pacTaXeHmHe -
THE, 2 O0ABKA — HA MCCTHYH) BO3OYIIHYR HATpY3ky. B Taxom diozensxe cinosl
DJICMEHTAMN SBASKOTCH JOHXEPOHH / (cM. puc. 6.4, a, 6) (mosca depm), croiikn 2
packocsl 4 B BEPTUKANHLHOA [MOCKOCTH, pacnopk 3 W pacuanku (rubkue cransHi
JNEHTH) 5 B TOPH3OHTANBHON [JIOCKOCTH, PACYANKH 5 MM PACKOCH Mexay dhepmamn
ofnmeka., Ha supge J nokasaw TUNOBOH Y34 COCAMHCHMS DTHX DIeMEHTOB, O
OBRIYHO CTATHYCCKH Onpene/MMule (TOrIa oHm noayvatorcs jerye). Onpenenchue y
B CTEPXKHAX qJBprl oT ):leflCTBHSI BHCIOHHX CHJT NPOM3BOAMTCHS HIBCCTHBIMH M’
CTPOMTEIBLHON MEXAHHKHM M, B YACTHOCTH, METOAOM BHIPE3AHWS YAJIOE C AAJbHEI
PasokKCHHEM CHJI [0 HANPABJACHHAM cTepkHell, QepMeHHLE KOHCTPYKUME (hiogens
MLUPOKO NPAMEHSINCE B TONL NEpPBO# MupoBoit BoiEL. OxHako u BO Bpems Bew
OTeuecTREHHOH BOWHBI CINE WMCTOTRIOBAMHCH CAMONCTH ¢ drodensxkamu depmen
KOHCTpYKUMH (HANPHMEP, KOHCTPYKumH camoncros Sk-1, Mul-3 u ap.). Ce
chepMenanie (DIOZEAIKA MOKHO BCTPETHTE HA HeDOMBIIMX NOPIIHEBRIX CAMOTE
JETAIOMMX HA MATKIX J03BYKOBBIX CKOPOCTSX, M HA BEpronerax. BosmoxuO npamen
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Prc. 6.5, Koncrpyrums (nosemoxa:
& — JOHKEPOHHOTD; § — re0fIesuueckoro

(hepmerHEIX (DrO3EMDKEH HA KOCMHYECKAX JETATETbHKX annapaTax, rae onu obecmeun-
BaOT G1Aaronaps WAPHAPHEIM CBSASM B ysiax (epm ayumme yciopus paboTsl KOHCTPYK-
My mpu Harpese. B camonerax mpm yBeNMYEHHM CKOPOCTEH nojera (yBenuuycHHn
pV2(2) meobxomamer paGoTaiomas of a, Gonee ofrex: dopme drosersxa, D
3aJAUM CTATA PEIIATH BKAIOYEHHCM B KOHCTPYKIMIO (DIOZE/ISXKA CIEUHANBHEIX HANCTPO-
ex-obrexarenein (raprporos). Opnako Macca (epMbl ILTIOC MACCA CBASAHHBIX ¢ HE#
#ancTpoex ¢ paboraromei oSIMBKOA H YaNOB WX KPEIUIEHHS YK€ He MOIYT KOHKYDHpPO-
paTh Mo sarpataM Macch ¢ Ganounsivm droszensokamu. Kpome Toro, depMentsie tiosens-
xH 001ATAOT MEHBIIMME BOIMOXKHOCTSIME JI/ISl MCTIONL30BAHMS BHYTPEHHNX OOBEMOB M3~
33 X 3arPOMOXICHUS NONEPEUHBIMA JIeMeHTaMm (depM (pacuaikaMyu U Packocamu),
470 3aTPyAHSET KoMOoHOBKY (rosensxka m Bcero camonera B nenoM. (Pepmerabe
trosensxu 001a7AI0T IHAUMTEIBHO MEHbLIEH, ueM y Basounmx ¢uosensxeit, Goesoit
AHBYUECTBIO, YTO O4EHb BAXHO i Goeseix camoneros. Bor nouemy 0GAaCTh npamere-
nus pepmennbix (hrosenaxen peako OrpaHMUNIAC.

Ha puc. 6.5, @ nokasaia KOHCTPYKILMS ¥ KOMIOHOBKA chepmeHHOro (rosensxka,
CBAPEHHOTO M3 CTANBHEIX TPYOE.

3aece: | — Moropama; 2 — NONEPedHbIE PAcnopkM; J — kapkac dosaps; 4 — pepxaue nosca (epma
(10EKEpOHBLI); 5 — raprpoT; 6 — CTOAKH BEPTHKANBHOM (epmbl; 7 — HiokEKe 10aca (epmbl (I0HXEPOHBI) ;
# — sieHTOuHEE pacuaskM; 9 — yanml kpemneHua kpuoia; 10 — packocs:.

Bepxuwit u HmxEEE ofrexarenm (raprpors) .5 B XBOCTOBOH uactd diosensxa
npepcrasnaior coboil AepeBsHEbE Kapkackl, obmmrhie danepoit. O6muUBKA B HOCOBOH
yacTH (PIOICAEKA — U3 JTHCTOBOTO AIOpATS.

6.4.2. B (hepMenrom hio3elske Ha OCEBBIE CWIBL OT Maruba (oT meicteus M, n M)
pafioraior B OCHOBHOM TOsicA JIOHXEpoHOB. Tonepeunsie cunst O 1 O, nocnpmuamsr
IAEMEHTAMM BEPTUKANLABX (GOKOBHIX) M rOPH3OHTAIBHEIX (BEPXHEHl W HILKHEH) depm
— CTOAKAMH, PACTOPKAMHA M PACKOCAMH; KPYTHINHI MOMEHT M, — NPOCTPAHCTBEHHOIM
thepmoit, cocTosIg U3 ueTHpex (bepM, COSTNHEHHRIX B 3AMKHYTHIH KOHTYD.

6.4.3. @sesk reoResHueckoil KOHCTpYKUMH. PasHosmarocTsio (hbepmenHoTO
drosenska spasercs (ro3easK Teogeswdeckoil koueTpykimn. OcoGeHROCTh Tako#
KOHCTPYKIHHN 3aKJIIOYACTCS B PCOICSHYCCKON CCTKE, KOTOpAS 3aMEHSeT paﬁu’.ra!omy'm
obmueky. Ha puc. 6.5, 6 npeacrasnesa yacTs QrO3ensxa Takoll KOHCTPYKIMN, COCTOS-
mas W3 WMAHTOYTOB, JOHXEPOHOB M Ie0fe3WuecKol CETKH, COCTABICHHON M3 KPHBOIA-
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HCIHBIX 3MEMEHTOB PAINIAMHON [UTHHEI M KPUBHIHLL (yans 1, 1T w IV). Cama reon
yeckad ceTka nﬁ'rarrma.nach lIOJIUTHjIHOﬁ WAH TOHKOW METATHUYECKOH 061]][151{
TCXHOJ]D['H‘{ECKP!E TPYAHOCTH H3rOTOBJIEHHHA (b]()SEJ[H)KH I"E{J)JCSH‘ICCKDﬁ KOI!C!‘py
(reone3nueckoil ceTkn) u BOMBIAR €ro Macca (CeTka ¢ BobIMM YoM CBABYHOMIMX ¢
y3n08 nuac O0WMBKA) HE NO3BOAMAH TaKuM (DHOIC/HSKAM KOHKYPHPOBATh C GhicT
COBEPIICHCTBYIOMAMHCA KOHCTPYKIHSMN Ganounbx droscnaxei.

6.4.4. Banounsie IO3eNAKH COCTOAT W3 TOHKOCTCHHOM paGoTamomeit samxuyrol
06010uKH ¥ IOIKPEIUIIONIEro e¢ Kapkaca, Pasmmaior 6a0MH0-/IOHKCPORHLIC, i
crpuarepEbc B Ganouno-obmmeounHe (rozensxkn. B Takmx Ganounnix (roacas
MATEPHA] HX KOHCTPYKIHMH PacHpemc/icH JOCTATOUHO DPABHOMEPHO MO TEpHMe
ceueHMi (MAKCAMANBHO PA3HECCH OTHOCHTCABHO HEATPANLHON OCH) W MCTIOAh3yercd)
nosroMy Hawbonee menecoo6pasHO NP BOCOPHATAH PA3IMTHEX HATPY30K.

BanoOYHO-TOHKCPOHHHENA bowoaengx (cM. puc. 6.4, a
puc. 6.6, a). B Taxom (roaensoxe OCHOBHBIMU CHIOBHIME 3IEMCHTAMH SBIHIOTCH MOL
JIOHXKCPOHBI, BOCTIPMHHMAIOMNAE M3rnbatompe MoMenTrl. O6mmnka TOHKAS, MOAKpEricH
Has CTPHHrEPAMA M IMAHTOYTAMM, YTOOW HE TEPANA YCTOWYMBOCTH MpH paBore H
CKATHE OT M, U M, 7 HA COBUT OT IOMEPEYHBIX CHI O, W O, N KpYTALIEr0 MOMEnTa M.
JlomKepoHL B TAKOM (DIO3EIKE OTIMYAIOTCA OT JIOHMAKEPOHOB KPLLIA TEM, UTO HE HMEIOT
CTCHKM ¥ TPEACTABAAIOT COGOM T€ Ke CTPHHTEPH, TOAbKO 3JHAYMTENbHO Bobmen
MOMEPEYHONO CEYEHHs, BHIMOJHEHHHIE MPECCOBAHMEM WIH NpPOKATKOA. Yamge
T-0BpasHoro ceueHus W paboTaioT TOABLKO HA OCenne cuanl. [ToITOMY TaKHE CHIOB
B3MCMEHTH HAJHIBAKIOT CUIE M YCHICHHBIMM CTPUHIEDAMH.

Ha mepprrx GanouHbX (IO3CITKAX NOHKEPOHB! (YCHIEHHKE CTPHHIEPH), KAK KOmds
TO mosAca depM B (hepMeHaBIX (PIo3ensKax, pASMEINAANCh N0 Beel umHe dioaenska 14
uTOOH PAUHOHANLHEE MOXHO OHUIO HMCHOAB3OBATH €r0 CTPOMTETRHYI0 BHICOTY.
puc. 6.0, a moOKasaHA KOHCTPYKITHS TAKOTO (hrosensxa. 3nech M 2 — NOHXKEPOHE! B
seero ¢rosemska. OgHAKO KAK B KPEUIC ¢ YBCIAUCHACM HATPY30K (RO3pACTAHHEM
raBHEIM 06pa3oM HATMOAIOMMX MOMEHTOB) CTAHOBHJICH IEGTECOODPAIHLIM MEPexon Ha
KeCCORHYI0 (MoHOBmouRy10) KCC, Tak m B hiosensske npu 9THX YCIOBHAX CTAM
uenccoobpasnee Gamouno-crpunrepras KCC. TMoaenmiores cuewannbie KCC diose
Jell, KOrga JOHXEPOHBL MPUMEHSIOTCH TOABKO B TON yacth drodensaxa, rae ecrh
BhIPE3BI, KOTOPRIC HANO KOMIEHCHPOBATL B CHJIOBOM OTHOIICHMH (BRIPESHI MO chonaph
repMeTnyeckol Kaluesl, non orceku o6OpYIOBAHMS, BHIPESH! AT HAIIM INACCH,

Hple GaK|, ANS OTCEKA ABHIATEAS M T.O.), OO JOHXEPOHH (MPORONBHHE B

Puc, 6.6. Koncrpykuma duozensxeil fanouno-nowxeponnoii KCC
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Ha puc. 6.6, 6 npusenesa cvemanuas KCC dirodenska, npu KOTOpoi B XBOCTOROM
£ro uacT npumenserca GarouHo-cTpuHrepabii hrosensx (sug A}, a B paione Kpensic-
HHS CHAOBOM YCTAHOBKM M3 ABYX ABuraTenei 3 nom roaenskem ITOT 0TCEK OKAHTOBAH
nomxeponamu 1. Uepea 9y JIOHKEPOHB nepeaactes Ha rosensk (Ha obmumeky) M Tsra
asurareneit {ofluMBKA OT 9THX NpPOJONbLHEX cun paboraer ma cpsur). Ha yuacrke
Gonbiumnx sepesos B drodensxke (HANPAMEP, NOA OTCEK HENEHOH HATPY3KH, NOA HAUIIY
CTOMKHK 1MACCH ¢ MHOTOKONECHOW TENEXKOH) HPONOABHDIE CHIOBHE JIEMEHTH, OKAHTORRI-
BAIOIIHE BHPE3hl H HATPYXeHHbe GOJbLIMMH OCEBHIMH CHIAMH, BHINOJHSIOT B BMAC
npocTpancTReHHbX Dajsok — Gumcos (oM. § 6.7).

Baanouno-cTtpuHrepHsne @G0 3eaAsXa COCTOAT M3 oBwMBKM,
NOAKPEIVIEHHOH CTPHHTCPAME ¥ IINAHToyTamu, paforawomelt COBMECTHO CO CTPMHICPAMHE
Ha OCEBHIE CHTH (PACTSIKCHME — CKATHE) MPH BOCOPHSITAR HArAOAIOmMX MOMERTOB M,
u M, u Ha CABAT OT mepepeswBalomwmx can , u Q) ¥ o1 KpyTEWEro mMomenta M,
(cm. pac. 1.23 u 6.4, @). B § 1.13 Genu npuseaenn hOpMyIbl 118 BEIUHCIEHNS OCCBRIX
can § ot aeihcreus M, 1 My, PACTIPEAENEHHBIX KACATEIbHBIX CHA gy OT aelicTena O, n
(., TOrOHHHIX KacaTeNnbHHX CHA g, OT aefictena M. Kak mokasano ma puc. 6.4, 2,
3HAVEHAS OCEBBIX CHJI NPy u3rnbe Qrodenska B BEPTHKATBHON TUIOCKOCTH OT MOMEHTA
M, jocTuraor MAKCEMyMa B OOIIMBKE H CTPHETCPAXx, HAnbOICe YNANCHHEIX TI0 BCPTHEA-
M OT HEATPAALHON OCH, M YMEHBIIAKOTCSA 10 HYJS HA 3ITOH OCH. AHATOTHYHA M KAPTHHA
socnpusitna MomenTa M,. ITosromy npuGMKCHHO MOXKHO CUHTATH, UTO M, u M,
BOCMPUHMMAIOTCA B COUCHAAX (DI03CIIXA MAPAMU CHJI COOTBETCTRCHHO B BEPTUKATIBHOMN
H TOPHBOHTANBHON IUIOCKOCTAX S, M S, ¢ nievamu, pasEbBME 2/3 BricoTs H u LMPHHE!
B dunosensxa B paccMaTpusacMoM ccucHun. B GanouHo-cTpHHrepHbix drosensixax
WMAHTOYTH CTABATCA Yame, 4To0sl MOBBICHTh YCTOMYHBOCTE PAGOTH CTPMHTEPOB HA
CKATHE ¥ OOIIMBKY — HA COBMI H CKATHE 33 CUCT YMEHBIICHMS PACCTOSHMN MEXIY HX
onopamu. lar cTPEHIEPOB B TAKMX KOHCTPYKUMSX, SABECAITHY OT TOMIUMHE ODIIHBKY
8.5, npuaumaercs & npeaenax 100...200 mm, a war wnanroyros — 200...500 MM B
3ABMCHMOCTH OT 3HAUCHMHA O ¢, KOH(DUIYpPAUMH W PA3MEPOB CCUCHHS CTPUHTEpoB. Tlpn
HCTIOMB30BAHEH 118 ODIIHMBKH (DIOJEAKA MOHOMMTHEIX NAHENCH [IAT MEXKIY INMAHIOYTA-
MH YBEJIHUHBAETCH.

Macca ¢rozemska Mg, COCTABSIOMAS 8...15 9% OT B3AETHOH MacCH caMONeTa M 10
40 % or Macchl NJIAHEPA, PACTIPEAEASETCS MEXY HJEMEHTAMM KOHCTPYKIMH (Drodessika
caenyionpm ofpasom: Ha obmmeky — 25...30 % or Mgy Ha cTpuErepn — 12.,.20 %, Ha
mnanroytel — 20...27 %, noast — 6...12 %, honaps MMAOTOB — [Tl NETKHX CAMOJIETOB
10...12 %, nna msokenwx — 2...3 9%, ABEpH, Tpammbl, JIOKH, MEPETOPOIKH H TIpoYyee —
13...17 »n 12...15 % cOOTBETCTBEHHO A5 NETKMX M TSXKeasx camoneros [27].

BasouyHO-CTpHHTEepHHNH ¢GHO3ENTXK NACCAXKHUDPCKOro
caMoneTa nokasad Ha puc. 6,7, a. TexHOTOrMYECKUMH pPasheMaMA (PIoac/ssk IToro
CAMONIETAa PA3ACAEH HA HOCOBYIO, CPETHION M XBOCTOBYIO YACTH,

B Hocoeoit yacti drosensbra / pacnonoxcena kabuHa sxmnaxa 2, nepeHee GaraxsOC
oracnenne, Gyder n nepeqHss CTORKA MACCH.

B cpeaneit uacTn diosenska 8§ HAXOOUTCH NepeAHAN BecTHOIONb, KyXHH, NACCAXKHP-
ckad kabmHa, TvaneTs ® sagHec GaraxHoe oraeneHunc. CHA3Y, cuepenu, 396Ch BCTPOLH
uenTponnas /0, a B 3aJHEN YACTH — DHJIOHB C y3JaMM KPEIVICHAS TOHAON JIBATATCACH
7 ¥ NEPENHUE V3iTbl KPEILIEHUS KHIIS.

B xBocrosoi uyacta iosensika 6 pasMEemATed KOHTEHHED TOPMOAHOTO NAPAIIIOTA,
BRICOTHOE, HEKTPO- M MMAPABAMYECKOE 0BOPYAOBAHME, NPOBOAKA YNDABACHAS CAMOJIE-
ToM. CBEpXy VCTAHOB/IEHB 3a/Hue ya/nl Kpenienns kuas 5. [To nparomy Gopry cnepeau
— cayxetnas nsepb J (om. puc. 6.7, @), mo aesomy GOpTY — ABEph [/ anu nacca’kupos.
Ilas aBapuiiHONO NOKMOAHKY ECTh UCTHIPE JIOKA 9, MO ABA ¢ KAKAOH CTOPOHBI, C BBIXOZOM
HA KPHUIO B CYUAC TIOCAAKH HA BOAY wau Ges wacck va rpynt. Hocosas w cpegnas
uacTy Gro3eIska BEINOMHECHB IEPMETUYECKMMA M HBHYTPH OOWIMTHI TEIUIO-, 3BYKOM30/M-
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IPCKONO. CAMOMETA, COE/MHERME oOIIMREY, WOAHIOYTOB M CTPHHIE-

Puc. 6.7. Koucrpyrinm progensuka naccasm|

poB Mexty coboit
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pylomamy Marepuanamu. QozensK pasgeneH IUIOCKOCTBIO MO 4 HA BEPXHIK M
HUKHIOIO YacTH. B BEpXHEH yaCTH HAXOINTCH MACCAXMPCKAs KaOWHA, TOg MONOM
BOEPENH — PAgnoNIOKAaTOp, MEPEAHAN CTOHKA ACCH, B CEPEIMHE — TATH NPOBOJKHA
ynpasieHus, pasTudHOE 060pyAOBAHME,

Kapkac drozenska cocTOMT W3 CTPMHIEPOB, JIOHXEPOHOB  (OKAHTOBHIBAIOIIAX
BEIPEaH nof (OHAPE M LEHTPOIUIAH), HOPMANBHHEX [6 W yCANCHHWX /8§ mWNaHrOyTOR
(cm. puc. 6.7, 6), BOCIPHHUMAIINX COCPEJOTOUMEHHEIE CHIBL OT aPPETaToB Camoera,
Kpenanmxcs K (Po3enazKy, NOMepeuHEX ABYTABPORKIX Gaqok /2 HA KaXIOM INOAHMOYTE
cpeaneit uacti (prodensixa, COCTABAMOMMX KapKac mona kaGueel (cM. Bup B Ha
puc. 6.7, @). Crpunrepst /7 n ofIMBKA B MECTAX TEXHOMOIMMECKAX PAFBEMOB (hroaensika
CTHIKYIOTCS 110 CHJIOBWIM HINAHTOYTAM pasbeéma Gonramm J4; oSmmBxa — 1o KOHTYpY 10
CTHIKOBBIM YroneHHKaM /3 Ha HOCOBOH, CpemHEl M XBOCTOBOW uacTax dhrodensoka
(cM. ceuenne B—B ua puc. 6.7, @), a cTpuHrepsl /7 NEPECTHIKOBHBAIOTCH C MOMOMIBIO
(uTMHIOB /9 uepes CTHIKOBHIC MTAHIOYTH TOCPEACTBOM BoaTOB (oM. puc. 6.7, 6).
OfIKUEKA M3 MIOPANEBHX JUCTOB TommmHo# a0 1,5...1,8 MM coexmHsIeTCst CO CTPUHTEPAMU
HETOCPE/ICTBEHHO 3aKJIENKAMH, @ CO MMAHTOYTAMHA — TIPH TIOMOIIM KHAL, 20 M Haxianok
2], CrpuHrepsl co mmaHroyTaMa /6 COSOHHSIOTCS NpPH NOMOIIM YIOJKOB /5.

Ha puc. 6.7, ¢ npnBeneHa KOHCTPYKUHS LEHTPAJIBHOH 4YAaCTH (DIOIEAKA THXKEIOTD
JANBHETO TPAHCHOpPTHOrO camoaera An-124 Ganouno-crpunrepuoii KCC. Buyrpu
HAXOAMTCS IPY30BOM oTcek pasmepamu 36,5%4,4x6,4 M. KoHcrpykuus a1oro HanGosee
HATPYKCHHOTO OTCCKA C MPOCMOM 48 JUTA 3AIHErD IPy30BOTO JIOKA, TPY3OBRIM noaoMm 47,
VCANIEHHBIMY IINAHTOYTAMH, 6A7KaMKU H CTPMHTEPAMH TIOKA3AHA HA DTOM XK€ PUCYHKE.
3necy mnanroyTel 22, 43 M 40 ¢ y3naMu B BCPXHCH YACTA CIYXaT A8 KPEILIEHWs
crabuanaatopa (oM. Takxke puc, 2,64, d); mmanroyTsr 43, 40, 39, 38, 37 u 35 ¢ MowHb-
MA KPOHIOTEfHAMM B HMXKHCH YacTH (JIyXAT 414 YCTAHOBKM CTOCK OCHOBHBIX OIOp
camosieTa (o METH ¢ KaXaol cTopoHE!); NmasroyT 33 OrpaHWuMBAET [PY30BOW OTCEK —
33 HUM 3A0HHH TPY30BON MIOK (HA Buae B MOKAa3anbl y3/iel KPEIICHHS JIOKA M €ro
TEPMETHIAMS) .

Ha puc. 6.7, 8 kpome Toro npusesess: 23 — nojuenTporannas 6anka; 24 — HANCTPOHKA UEHTPOIIANA;
25 — repmowmnanroyt; 26 — CTyneHsxa; np JKCIUTYAT 27, a BhIxOAHEIx 28, 29, 32
n pxoguoro 30 mokos; 31 — movok; 34 — KPOHINTEHN KPEIICHHS PACKOCA CTOMKM OCHOBHOW Onopui; 36 —
npogomsnas Ganka; 41/ — npononbHas anxa kapkaca rpy3osoro nona; 42 — nogkoc; 44 — Ganka orceka
OCHORHOR ONOPBl HIACCH; 45 — HE[CTPOHKE 3afHEr0 NOpord; 46 — QErTyIKd [T TePMETHIAINK rPYI0s0ra
OTCCKA.

XBocrosas yacTh GAIOUHO~CTPHHNCPHOIO (DIO3E/ISKA JErKOr0 MaHEBPEHHOTO camosieTa
nokasana #a puc, 6.8, Koncrpykuus — samMkHytas obonouxa (06mmeKa), Moakpensien-

Puc. 6.8, KoncrpyKigHg CTRIKOBON COEAHHEHMA XBOCTOBOH M HOCOBOH yacTed (iodesmsoxa
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HASl CTPUHTEPAMH M ININAHTOYTAMM, HEKOTOPHIE M3 KOTOpHIX — [/, 4, 5, BOCH|

marpyaka or LIINO u xwid, — ycunedsl B BumoaHess 3 crann J0XT'CA. Ha cinosux
WNAHNOYTax 4 M 5 PACHONOKEHB y3/sl ¢ nommunnkamu sana 7 LITITO, a va nmasroy-
Tax / M 5 — yajsl KPEIUICHHS! JOHKEPOHOB M BEPTHKANBHON Oamky 2 ks, [lnannoyms
J0 — ycuneHHBIE CTHIKOBHIE, BHIIIO/IHEHH W3 HpeccoBanHoro npoduns. Marepuan arax
¥ ocranbHBIX mnaroyTos J116. Ceuenne mmanroyros Z-obpasHoe. CrpusHreps —
YTOJIKOBOTO CEMEHHS M3 TOro >Xe Mmarepuana, Bayrpu crosendika yCTaHOBRIEH ABHTATENb,
a 3a HEM K xBocTy — chopcaxnas kaMepa. Ilon kuaeM HaxXoguTCs OTCEK TOPMOIHOMD
napamiora 3, CHM3Y 0]l XBOCTOBOM YaCThIO (DIO3E/sKA — A9POAHHAMAUECKHI rpebeHn
8. D3ensk 3aKAHIABALTCS XBOCTOBHIM KOKOM 6.,

CrbiX HOCOBOM M XBOCTOBOM uactei (hiozeasoka 1o wmanroyraM /0 duianuesoro THid
noka3ad Ha puc. 6.8, Creikossie yaasl Tpex Tanos (suaw /, /1, 711, puc, 6.8). Ha suge
I NoKa3aHn TPH HANPAB/SIOMMX [UTHPL 9 B MECTE CTHIKA 18 HHBEHPOBKH XBOCTOBOMH
uacTH (MIO3EHKA OTHOCHTEABHO HOCOBOW, CTHIKOBOUHBE cTanbHEE GoaTh 17 (sug 1)
u 13 (sag /1D w3 cramm 30XT'CA coeAHHMIOT [0 NepMMETPY CTHIKOBHIE WNaHroyTh (.
Taiixu Gonros 15 KoHTpaTcH cKoBaMu HA KPHIIKAX JOUKOB /6, 30XKPHIBAIOIMK THESMA
nox, 6otk

Ha pnc. 6.8 /] — srynxa; /2 — pxnanein; /4 — waiifa; /8 — kopoloukH-rHeana CThIKOBRIX YSIOR,

Banouno-obmusounbe GHO3ENTRKH COCTOAT M3 OOIIMBEH,
MONKPEIUIERHON HabopoM HOpMaJlb}Eblx " ycuncmmx mmaxroyTos. OGMHBKA BOCTIPHHE-
Maer BCe BUIBL HArpyaok: Q., O, M, u M, u paboTacT Kax Ha HOPMAJIBHBIE, TaK
¥ HA KacaTelbHHE HANPIKEHHA. rodh og muEKa He Tepsia yCTOHUMBOCTH, YBCIHUHBA-
0T ¢ TOJUIHHY, YTO MPHBOAMT K YBEIHUSHHIO MAacchl OOmMBKHM H Beero dirosensxka,
CHusnre Maccy (PrO3eAsSKY M NOBEICHTH OJHOBPEMEHHO €rO JKECTKOCTh MOKHO, MPUMEHHB
MHOTOCIOMHYIO OOIIMBKY C sanonHHTEeM. Banouno-obmmeounse dioaenspkn ¢ paborai-
weil HA BCe BHAB HATPY3OK TOJACTOH OOmMBKOMA 061aaaior BHICOKOH GOCBOM XHBYUECTHIO,
Takas KCC npumensnace B KOHCTPYKIMH XBOCTOBOW 4acTH (DIO3EAsKA 1ITYPMOBHKA
Win-2, roe obmMBKa BHIKAEHBANTACH M3 MHOIMX CJTOEB TOHKOrO (hanepHoro mmona, OpHako
cettuac trosensoxn takoit KCC B unctom suae we serpevasorcs, ORM yorynaor Ganouso-
CTPMHTEPHEIM (DIOZENsKaM B CAMOM T/IABHOM — MO MAcce, Tak Kak Bombmoe 4ueio
BHIPE30B B (DIO3EISKAX COBPEMEHHBIX CAMOJIETOB, HEOOXOmMMEIX A/ OOIEervyeHus Hx
TEXHMYECKON DKCIUIYATALMM M 33KPHITHX BBICTPOCKEMHBIME HECUTOBRIMA JIHOUKAMH WL
CHJIOBBIMM JTFOKAMHA {KpBIIKaMu), Tpefyer BONBIINX JOMONHUTENLHBIX 3ATPAT MACCH HA
HNOAKPEnJeHHe MecT BHpe3a. OTa 3ajgada PemaeTcd NpPH MEHBIIMX JOMOTHUTCThHAX
sarpatax macchl B (hiozensxkax, rae B KCC yxe BXOAAT NpPoJodbHEIE W MOMEPCYHHE
CHJIOBHIE S7EMEHTHI: CTDHHIEPH (YCUICHHHE CTPUHIEPH) M INOAHTOYTH (YCAJTEHHHE
LIMAHTOYTE) ¥ TAE 3TH € CHAOBHE SAEMEHTH HCHOMb3YIOTCH UIs Nepeaud Ha OOLIHBKY
(hrO3eIsrKA COCPENOTOUEHHEIX MONEPEYHBIX W OCEBBIX CAT OT TIPHKPEILIEHHLIX K (io3es-
ky arperatoB. HauGonee paumonamsasnvu B s1om wiane KCC dnosensmxeil n aBasiones
6a10uHO-CTPHHTEPHBIE (DIO3EsKH,

Ha puc, 6.8 noxasan xBocToBO# KOK 6 (DI03ensika, BHINOJHEHHBH 10 Ga104HO-
obmmsounoi cxeme. Takas xe KCC MOXET mpuMEHATLCS W B HOCOBOH uacTh (hroaens-
HKeil ¢ HOCOBBIM BO3IYX03a00PHAKOM, T.€, B TeX yacTax diozcnsxa, 20¢ nem GOLbUIUE
COCPEdOMOUEHHBLX CUAL U BbIPE30E. ]

Dro3zendku CMEIIAHHON KOHCTPYKUMH, ¥ KOTOPHX OTAE/bHEE YACTH BHITIOAHEHH M0
paaanm KCC, uanie BCTpeualoTcs Ha JIEKHX MAHEBPEHHBIX camonerax (cm. puc. 6.8),
OHAKO ¥ HA DOJBIIMX TMACCAKUPCKUX H TPAHCHOPTHBIX CAMOJETAX C (Dro3e/sKaMu,
BHINOJIHEHHEIMH B OCHOBHOM 10 Ga/IQMHO-CTPMHTEPHON CXEME, MOXKHO BCTPETHTH JIOHHKE-
POHEI, TIPOQOMLHEIC BanKu M GHMCHl B MECTAX, TIC B OOUIMBKE ecTh GONBIINE BHIPE3HI, T.C.
serperuth kombuHanun KCC.
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§ 6.5. HASBHAYIEHME M KOHCTPYKLIMH
OCHOBHBIX CHJIOBBIX BJTEMEHTOB @IO3EISKA

PaccMOTpPEHHBIE BHILE BOMPOCH HATPYXEHNS ¥ paGOTHl MOA HATPYIKOH
Banounnx drodenskeit NO3BOAKIOT CAETATH BHIBOA, YTO HAZHAUEHHE OCHOBHHX 3/TeMEH-
TOB MX CHJIOBOH CXeMHB Mogo0HO HASHAYEHHMIO COOTBETCTBYIOMMX DIEMEHTOB KPLUTLER,
TAK KaK GEUIOHTIHIB (bme;mxﬂ, KdK ¥ KDHJIbH, OT OCHOBHAIX BHEITHMX HATPY30K ]:H&H‘Hﬁ
0T OAMHAKORBO,

6.5.1. OGwmBKa B (hrozenske BHINOTHAET TE Xe (PyHkuAM, uto U B kpeue, Ona
npunaer hopmy hiozensxky, 3aMMINAET dKANAX, NACCAXKUPOB, 060PYNOBAHME W rpY3bI
or Haberawomero noToka Bo3nyxa. O6mueka paGoTaeT COBMECTHO C MOAKPEILITIOMUMH
8¢ CTPUHICPAMH HA PACTEKCHHE — CXaTHe (HA HOPMATLHEIC HATIPSKCHHA) OT AcHCTBHS
H3rmbaloMmAX MOMEHTOB M HA COBAT (HA KACATC/NBHHIC HANPSKCHUA) OT ACHCTBHS
TIOMEPEUHBIX CUJT ¥ KPyTamero momenta. OcoberrocTH B paboTe obmusky B iose/sKe
0BYCTOBACHBI TEM, UTO FEPMETHIHPOBAHHEIE €0 OTCEKH (KaGHHB) HArpyRaioTcs 3IHAUA-
TCIBHEM M3OBITOYHBIM naBaeHueM Ap,

OBImMBKY MOMKHO BHIMOJHATH M3 JMCTOBOTO MATEpHAJa, NaHen el ¢ MponOALHEIM
HabopoM, MAHEeH ¢ COTOBHM (MUK APYIHM) 3anoHuTeaeM wam MoHoxuthoi, Ocoboe
BHUMAHME yaendercs cruxam olmmeku (puc. 6.9), rie BO3MOXHE IPOTHBOpEUUs
Tpefosanuil aspoauHaMAKH (MoayueHHe raagakoi obmmekn) Tpebosannam obecneyenns
BHICOKOIO PECYPCA, MUHNMAILHOMH MACCH M T.0. 370 MOXET MMETh MECTO 48 Gosbiicpas-
MEPHEIX CAMONETOB C KABHHAME, HATPYXECHHBIME BOMbIIHM M3OHTOUHEM AABICHHEM.
Kag nokazanu nccacgosanns [24], sanbonee paunoHANBHEIM THIOM CTHEA KAK OPO0-
JBHOTO, TAK M TOTEPEYHOTO 7S (Mo3estsoked TAKWX CAMOTETOB OKA3AJICH CTHK BHAXJIEC-
TKY HA 3JIEMEHTAX CHIOBOTO Habopa (cu. puc. 6.9, 2, d). D10 obBACHAETCS TEM, UTO
COCMHEHHE BHAXJICCTKY, MMCIOMIEE TPW MM YETHIPE PSAA 3AKACTIOK C HNEeHTPANLHEM
PACTIONOKEHUEM CTPAHTEPA ¥ "MATKAM”, CBHCAIONMM CO CTPHHTEPAa B 08¢ CTOPOHHI
HAYATOM CTHKA B BHJIE HAXJECTA W3 JBYX JIHCTOB, BRIMOJHHETCH 6€3 CTHKYIOMEX
naxnanok. CoepmHeHne TEXHOIOTMYMHEC B HArOTOBIEHUH, TOCTYITHO 1% KOHTpoad, Goace
BHHOCTHBO M ODECTIeYHBAET BHICOKME pecypc. ONHAKD 18 JErKMX CAMOMETOR DATIMOHATL-
HEIMA MOTYT OKA3ATHCH CTHIKM OBmIMBKAM, nokasanueie Ha puc. 6.9, @ — BCTHE Ha
anemenTax canosoro HaGopa, puc. 0.9, 6 — BHAXJECTKY € NOjceukod w puc. 6.9, ¢ —
BRAXNCCTKY Oea nofceuky.

6.5.2. CTpuHrepbl ¥ JOHXEPOHH (YCHJEHHBE CTPHHTCDH) HM3rOTABIMBAIOTCH H3
_MPECCOBAHHBIX WM THYTHX npodumiei (cM. puc. 2.38). HanBonee uyacto npuMeHsoTCs
crpusrepn yronkosoro, Z-o6passoro i T-cGpasnroro npodwwicit. [lns moseiucsus conpo-
THBAEHHS YCTAAOCTH B pAHOHAX ¢ BOMBIIMME 3HAKOMEPEMEHHRIMA HATDY3KAMM, HATIPH-
MEp, B PAiiOHE AKYCTHUECKMX HATPY30K, crassr crpunrepst [1-ofpasnore npodmas ¢

MOJIKAMY LIS MOBBILIGHUS KECTKOCTH 3aEIKN ¥ YJIYUINCHAS YCIoBui paboTs!
ofumBku. Ha yuacTkax GONBIIMX BHIPC30B YCTAHABIMBAIOT YCHJACHHEIC CTPHHIEPEL,
BOCTIDHHHMAROIIHE 60JTB[IIHE OCEBRIE CHIBI OT Hﬂmﬁa (1][0361[5)}23. Kpﬂl‘lﬂ'.l‘ CTPHHI'EPRI K
ofmHBKE W WIAHTOYTaM. PasiMuHEle BAPHAHTH KPCIUICHMI CTPHHIEPOE K OOLINBKE M
MTAHrOYTAM TIpeacTasaenst Ha puc. 6.7, 6 u 6.12.

6.5.3. MInauroyTel B (hozensixe BHNOAHAIOT T K& (PyHKUMH, YTO W HEPBIOpH B
kpaute (puc. 6.10, a, 6). Ilo HASHAYEHMID NMINAHTOYTH PASAENSMIOTCH HA HOPMAIbHbIE
(cayxar pns npupanus Qopyer QRICIIKY B nogkpenickns o0MKBKM 1 CTPHHIEPOB)
W Younenusle (A8 BOCTPHSTHS TOMEPEYHEX
COCPEAOTOYENHBIX CHJ OT KPbLnd, OnepeHusd,
1WACCH, JBUTATEICH M FPY30B M NECPEAAYH ‘HX
Ha obmmeky). lInanroyTe, HMcs BHCOKYIO

Pac. 6.9, Bapuants coejmuennit mctosok ofumeky
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H IINEHT0YTON

paboTanT HA NONCPCUHBH M3rub B cogi
IUIOCKOCTH, OUMPAaschk Ha obmuexy. Tunmy-
HEIC CCUCHHMS LINAHIOYTOB NPUBEACHB HA
puc. 6.10, 6. Hannune geyx noscos u cres-
KH B CEUCHMSIX LINAHIOYTOB 0becHeumpaer
ux paBory Ha M3rMO M COBUT, 4 TAKXKE N0~
BHIAET CONPOTABJICHAE YCTAAOCTH NPl
AKYCTHYECKHX HATpY3Kax. [Lns nonsmcHug
JKHBYUCLTH MINAHTOYTHI 4acTo AEJA0T C0-
CTABHBIMHA H3 HECKObKHX YACTE.

uacTo B BuAe pam {puc. 0.11, a, g, x) nm
pam ¢ rayxoi crenkoi {puc. 6.11, 6, 3 —
OTCIOfA ¥ HAIBAHAE PAMHBIA WK CTEHOUHBIL
mmanroyT. OHH OTAHYAIOTCS OT HOPMA/Th-
HBIX MINAHTOYTOB MOIIHOCThX) MOSCOB M TOJMINMHON CTEHOK. M3roTaBiuBanTes ¢ mo-
MOIIBK) FOPHUEH IMTAMIOBKH (IINAHTOYTH MOHOJIMTHOW PAMHON KOHCTPYKUMH) HIH H3
OTHEABHEIX 3ATOTOBOK (WMauroyTh COOPHO-XJIENAHOH PaMHON W CTEHOYHON KOH-
CTPYKIMIA) .

Ha puc. 6.11, 6, & nokasaHbl KOHCTPYKIHS H CXeMa paBoThi CTCHOYHBIX INTIAHTOYTOR.
Onn cocrodaT M3 creHku J7, NOAKPEIVIEHHON YIONAKaMe & AJs MOBBULCHMS €€ KPATHYEC-
KHX HAnpsxeauwi npu pabore HA CABMT, M NOSCA 1O NCPUMETPY, BHIIOAHCHHOIO JTulo 3
BHEe OTOOPTOBKM cTeHxu, aubo B Buac cneumanbHoro npodmns, Takue WHaHTOyTH
mpakThueckn He paforaior na warnd. Ot cwnm Q, OpuaoKeHHOH K cTOHKE
(cM. puc. 6.11, 9) man k croiikam (yroakam) 10 (cm, puc. 6.11, 6), cBI3aREBIM 3aKAEN-
Kamu wiu GoATaMn CO CTEHKOH WINAHTOYTA, CTCHKA pafoTaer HA CABHI, YPABHOBEIINEA-
sch HA OOIUMBKE MOTOKAMH KACATENBHBIX YCHIHHA Gg. Heemorpa sa npocroty Komcrpyk-
MM W MEHBIOYK) MACCY, TAKHE IWONAHTOYTH CTABAT ODBIYHO WM B XBOCTOBOM uacTH
thiosensizka s OpraHM3anny Y3JH08 9 KPEIJICHHA JTOHXEPOHOB Kuist (CM. ceucHue B—B
na puc. 6.11, &), wim wa rpanuue BGonbuiix BePe3oB (cM. § 6.7). Jro obwiachsacTen Tem,
YTO 3arpOMOXIEHME (DROIENSKE IYXHMH NONEPEYHBIMK CTCHKAMH 3aTPYAHSIET MCIOALI0-
Banue ero payTpennnx oobemos. OTCIOna MIMPOKOE HCNOJIB30BAHKE PAMHBIX 1UTIAHTOYTOB,
XOTH BCTPEUATCH M KoMnpomuccHsie pemenns (cM. puc. 6.11, ¢, e).

Ha pnc. 6.11, @ mokasan pamHbiii CHJOBOA IIMAHMOYT C MOMEHTHHIME Y3IAMH
KPCIUICHAS JOHXCPOHOB KpHita, I1o fomxeponaM HA TIPOYmANE OTHX y3708 J nepena-
10TCs nonepevHas cwia 0 u narmbarommit MoMenT M KpBLTAa, OOCHCHAM — B BIAIC napsl
can SH, OT DeiicTBHSI 3TAX HATPY30K B CEYEHHSX TMIMAHNOYTOR BOIHMKAWOT O B M,
SIIOPH KOTOPHIX OPHBeACHB! Ha puc. 6.11, @ (oniopsr moCTpOEHB! NMPH AOMYIEHEH, 470
B BEPTHKATLHON IIOCKOCTA 06e GOKOBHHBI IMAHIOYTA COCTAHEHB MAPHUPHBIMU V3TaMA;
OpPH MATON TUIOMAZK CEUCHMH MIAHTOYTA R BEPXHEH W HHXHEH Er0 YacTHX MPHHATHE
TAKOTO JOMyImeHns onpasaano). [onepeunas cuna nepepaercs GOKOBMHAMM UINAHTOYTA
Ha OOMMBKY, CBA3AHHYIO C HUM 3AKJENKAMH, W YPARHOBENIMBAETCH MOTOKOM KACATEMb
HEIX YCHIAN dg- Marnbaromuit MOMEHT OT obeHX KOHCOoIeH KPLTa P MX CHMMETpu-
HOM HATPYXCHHM CAMOYPABHOBRCIIMBACTCA HA mmamToyre. [Ipm HEecHMMETpHUHOM
HAIPYKCHUM KOHCO/ICH KPhUIA ITAHTOYT HATPYXAETCS KPYTAIIAM MOMEHTOM, KOTOPHH
TAK KC, KaK M (), uepes 3aKICnKH NCpPeiacTcd MMAHIOYTOM Ha OOIMMBKY, IIe M ypaBHO-
BEIIVBASTCS MOTOKOM KACATENBHEIX YCHIMA ¢ M, O6mmeKa, HATPYXEHHAH MOTOKAME ig

210

Puc. 6.10. MopMbl CeueHMH M HATPYKEHUE HEPBIO]E

. |
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Puc, 6,11, BapHantsi KOHCTPYKUMH YCHNEHHBIX INAHIOYTOR (DAMHOIO M CTEHOMHOTO), MX HATDYIKCHHE W
JPABHOBEITUBAHME

B gy OT KPhUIA, YPABHOBCHIMBACTCS MOTOKAMM KACATE/MbHBX yewmaii OT CHA M MOMeH-
T0B, MEPEAAIONIAXCS Ha (MO3ENsAK OT APYTHX YAcTeA CaMOJIETa M TPY30B,
Koncrpykuus pamuoro mmanroyta (cm. puc. 6.11, a) coctonT n3 uersipex uacrei,
COEAMHCHHRIX Mexay coboii MoMeHTHEIME yanamu 2. Bepxusa / w HIDKAgS 6 Mexee
HATPYXCHHEE YACTH IMAHNOYTA BHMIOJHEHH M3 Mopand, 2 GOkoBMHE 5 W 7, Hecymme
Ba cebe MOMEHTHEIE V3l § KpersieHHs Kpulad, — M3 cTanu. 3aech, XaKk 570 BHAHO M3
amop O w M, naxoaaTcs Hanboaee HArPYXKEHHHE YacTh wnanroyra. Ilpoymuas yana
J MBOMHBIC, DACTIONOXEHB FOPHADHTAIBHO C ABYMS OTBEPCTHSIMM T0[ BEPTHKAIBHBIE
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6[).1’[’1‘}1‘. HJ]SI yne.’mueh'mn HX XECTKOCTH HA HSI‘]’[6 ME)K.E[y BHYTPECHHHMH OPOYIIHHAMH,
nojKperigd WX, moctasicHo pefpo kectkoctdH 4. MomenTHmi yaen 2 rpeberuaroro
runa. [lupuHa npoyIny CTaasHOM YACTH WINAHTOYTA PHMEPHO B TPH pasa yixe, ueM|
AIOPANEBOM YACTH, B COOTBETCTBHHM C COOTHOLIEHHEM NPEACIOB MPOYHOCTH CTAMH
AP,

Ha puc. 6.11, ¢ nokasassl HArPY>XEHWE PAMHOIO WIAHIOYTA CHJIOH () M €r0 ypanHO-
BEWIMBAHME HA ODWIMBKE MOTOKOM ¢p. Ha puc. 6.11, 2 npuBeneH BAPMAHT KOHCTPYKTHB-
HOI'o pelicHAS CHJIOBOTO H:Il'[ﬂH]le'l'a pitiE: HOCHI}HHTHH CHIIBL Q B BHIC I[OIIDJTHHTE.-‘[])}THI‘
MOAKOCOB M PACMOPKH H YDABHOBEMIMBAHHWE CHJIKI Ha Dﬁlﬂld'BKE MOTOKOM ¢, w

Ha puc, 6.11, 6 (cm. cevenne B—B) NoKAsaH y3ea KPErjIeHHS KUas 9, NOAKpenies-
HElL huTaETOM /2 M Haknankoif /3, Croitka 8 B Bune yroaxos (cm, puc. 6.11, €) cuyxar
1T MOBHIIEHHMS YCTOHYMBOCTH CTEHKH MIMAHrOyTa npu ee pabore na cusur. Ha atom
IMAHTCYTE MO0 BHYTPEHHEMY TIEPHMETPY CTEHKH PACHOIONKEH MOsC 14, BHINOTHCHHEN
B BHIE OTOTHYTOTO Kpasd CTEHKH,

Ha puc. 6.11, x mokazaxs ceuenns (ro3easxka camoneta An-124: pamusiii ycnnes-
HEL IONAHTOYT € Ya1aMu /7 KPEIVIeHAs IEeHTPOIUTAHA | MonepeyHoi 0ankoi rpyaoson
nona 16; HOPMANBHEIL WOAHTOYT C OONCPEUHHMHA OaTKaMH TPY30BOTO mosaa J6 B
nepxHei Gankoi 19 2-it nanyGe /8 1 yCHACHHBN MIDAHTOYT B XBOCTOROM UACTM B BHAC
MOIIHOH ECTKOi APKM C yaJaMH KPEIUIEHAS KR/s, cTabHIA3aTopa I CTBOPKH 3aJHEN
rpysoBoro Jioka, Ha 91oM ke pucyHKE noKasaHsl penbesl 15 Tenbthepos (KpaHwos) pug
ofiecncucHus NOrpy30UYHO-Pa3rpysouHbiXx paGoT H OTCEKH BCHIOMOTATETBHOM CHIIOBOR
yeranoskn (BCY).

6.5.4. CoeiMHEHNEe CHIOBKIX 3JeMeHTOR (DI03enaxka MeXTY cof0M, OCYMeCTBIsMEMOE
NPy NMOMOIIM KJCMKH, CBAPKH, CKJICHKH, nokasaHo Ha pmc. 6.12. Uepes HOpMA/bHEE
IINAHTOYTH | MPOMYCKAOT HEPA3PC3aHHLIMA CTPUHIEPHl 2, COCAMHSM MX CO IIMAHTOYTA-
MM C MOMOLIBKO OTOCHYTOM JIANKK, YIOAKA MK KOCHEKYE 3 (cM. pHc. 6.12, a...e, ¢). Ha
YCHIEHHBIX MIMAHTOYTAX CTPHHIEPH PA3PC3AKOT M NCPECTHIKDBHIBAIOT MX UEPE3 BEPTH-
KAJLHYI0 CTEHKY MOSCA IMAHTCYTA C NOMOWBK Yrokos win (mruero 4 Gosrame
(cm. puc. 6.12, M, u, n, p, m). Haubonee uenecoobpasnoe COeAMHEHHME OOIIMAKH
d}iOBCJ‘lSDKa € MOAKPENIANNM €€ HBGDPOM — HEMNOCPEACTBEHHOE €€ COEAMHCHHE KaK 0
CTpHHrepaMu, Tak M co mmanroytamm {cm. puc. 6.12, a...e, M, 1, 0, n, p, ¢, m). lpn
ATOM TMOBRIIAIOTCH KpHTIll‘IBCKHC Hanpsmccnns oﬁmmnm. OTBCPCT’HH o4 3aKJICHKH §
COENMHEHHSX HIMAHTOYTOR ¢ OOIMMBKOM MrpatoT POJb OrPAHHYMTENEN PACNIPOCTPAHEHNS
tpemun, Ho Moxer Guth 1 Tax, uro obmmeka kpenutes anubo K CTpuHTEpaM, aubo K
IMAHTOYTaM, 4 TE COEAMHAIOTCH MeXay coboi menocpeacrrento (cm., puc. 6.12, x, 3,
4, K) MM Yepe3 KOMIEHCATOPs 6 (cM. puc. 0.12, 7)), KOTOphIE KOMIEHCHPYIOT HIMERE-
HAC J/IMH COCAWHSEMBIX 3/EMEHTOB npu Harpese. Ha puc. 6.12, m nokasas CTHE
WMAHTOYTOB MO ToscaM (yroakam [) ¢ NMOMOMIBKO HAKNAAKHM 7 M MEPECTHIKOBKA CTPHHIE-
pos 2 ¢ nomompio GaTaHros 4 (3aeck 5 — CTEHKA WINAHIoyTa).

6.5.5. CTBIKOBBIE COeiMHEHU B DaI0MHBIX (ro3enaxax GuBaOT PagbCMHBIMH, HIH
SKCILIYATAUMOHHBIMK  (CMm. puc. 6.8), W HEPAZLEMHBIMA, WIH TEXHOJOTHYECKAMI
(cM. puc. 6.7, @). TlepBeie npUMEHSIOTCS, HANpAMED, Aas OBecHeucHWS MOWTAXA W
ACMOHTAXKA ABHIATEICH, EC/A OHW PasMELiaroTcs B rosensaxe, ¥ pPagHOIOKAMOHHO
CTAHLMM, BTOPHE — OAs MOBHLIUCHHS TEXHOJOTMUHOCTH Mpou3soacTea. B Gamouwo-
JIOH’KEPOHHBIX KOHCTPYKUMSX (DIO3E/sKa PagbeMHBIC COCAHHEHWS! OCYIIECTBISIFOTCS Mpi
NOMOMIH [MAPHUPHBIX Y3708, YCTAHOBAEHHEIX HA JOHKEpoHax. ¥aanl MoryT Geith THRA

*CM‘ TaxKe puc. 2.62.

Las
YUTATEMO NPEAIArdETes CAMOCTOSTEMHO pasobpaTses B 3TOM npuMepe.

212




213



"yxo-punka” u "BMKa-rpeferka” wiM (PUTHHTOBEE, NONOBHEE PACCMOTPEHHEIM BHILE
ANs CTHIKOBHIX Y3NI0B KpPhina, B 6a104AO-CTPMHTEPHBIX W (a/09HO-06IINBOYRLIX KOH-
CTPYKIHSX (hrodeska PasbeMHBIC COSTHHEHNS BHNOMHSIOTCA N0 KOHTYPY (cM. puc. 6.8)
[Py HOMOIIA (PHTHHTOB ¥ GO/TOB 1O AHAJOMMH CO CTHIKAMM B MOHOB/IOMHOM KpHUTE.

Ins ynobeTea NPOBEIEHNS CTHIKOBKA B KOHTYPHOM COEAMHEHHH 00S3aTEIBHO Mpeyc-
MATPHBAIOTCH HANPABIMIOMME WITHPH 9 (0BBMHO HE MEHEe TPex IITHIPEH, KOTOpsE
crassTea mog yraoM 120°), noaposisiomme UEHTPHPOBATL COETMHAEMBIE YacTh droaemska
nepea CTHIKOBKOM (cm. Bua 7, puc. 6.8).

TEXHOTOTHUYECKAE HEPAIBEMHBIC COSNMHEHNS B (PIOse/IaxKe OCYECTBANIOTCS OOBIYHO
M0 CTHIKOBBIM WINAHTOYTAM 10 KOHTYPY TaK, Kak 9T0 MOKA3aHO HA ceucHun B—B
(cM. puc. 6.7, @) w Ha puc. 0.12, #, #, p, m. IIpA COENMHERNH CTHKOBLX MITAHTOYTOR
NpOM3IBOXUTCA W TEPECTHIKOBKA CTpuHrepos 2 mpm momomm ¢utaaros u Gonros 4.
Braroaaps nepecTHKOBKE CTPRHTEPOB HA YCUJAEHHBIX mnanroyTax (oM, puc. 6,12, m, u,
Py R, M) CTPHHTEDPH TIO BCEH AMMHE (NO3ensKa COXpaHsior cnocobrocTh paboraTe Ha
OCEBHIE CHJTHL

§ 6.6, KPETIJIEHHE AIPEFATOB K GHO3EISKY

6.6.1. Kperuienve kpbuid. KoBcTpykumst yanoB KpeneHns Kpeuia K crosens-
xy onpepeaserca KCC kpwina. Tax, Ans KECCOHHHIX (MOHOGIOYHBIX) KPEUTBEB Y3.IH
KPeMJIeHHs LEeHTPOIIaHa ¢ (ProdeasKeM J0JKHBI Mepefasarh Ha (R3Enax oT Kpsuia
TOMBKO NMonepeunyo cuny O i napy CHA OT KPYTSIIEro Momenta M., uto ke rpebyer
MOMEHTHBIX Y3/J0B HA CHJIOBHIX [UNMAHIOYTAX (hiosenska. [Las KpersieHHs JOHIKEPOHHBIX
KpbUibeB {(eC/M JIOHXKEPOH He MpomycKaercd ueped (pro3essxk) CHAOBHE IMTAHCOYTH
J0JKHBl MIMETH MOMEHTHHIE Y316l TS KPEIJIEHNd JOHXKEePOHOB Kphiia. Ecau nowsxepon
nponycKaercss 4epes (ro3essK, T0 MIrHOAOmMi MOMEHT 1O JIOHXEPOHY YPaBHOBEmIHBA-
eTCH HA ero (hIoseNSKHON YACTH M HA CHUIOBBIX IITIAHNOYTAX HYHKHBLI TOJBKO MIADHUDHHE
V3Bl A5 BOCTIPHATHS [OMEPEYHOM CHAEL W MAPH CMA OT KpPYTAIIero momenra. B
CTPENOBHAHBIX JIOHKEPOHHEIX KPHUTbSX BO3MOXHBI, XOTS M KpallHe PElKo, ciyuam, koria
yeusenHas Gopropas HEPBIOPA, HATPYXEHHAS HATHOAIOIIAM MOMEHTOM, NPUHAIIEKHT
HE Kpeuty, a iozessky. Torma Ha Helt YCTAHABIMBAIOTCH MOMEHTHBIE YaNhi KPETUICHUS
JIOHKEPOHA KPhiJA, 4 CAMA HEPBIOpA 3aKpervisercd no Sopry ¢uosenaxa, onupascs Kax
MHOroonopHas 6ajka Ha MIAHTOYTHL.

B nonpasa. 6.5.3 yxe paccMaTpPHBAIMCH KOHCTDYKIAH, CXEMA HATPYXEHHS M yPABHO-
BCIIMBAHNE YCHJICHHOTO DAMHONO IIMAHIOYTA, K KOTOPOMY KPENATCS JIOHKCPOHB
KOHCOJIEH KpBiia, Mepefaomie Ha (hiose/ax HATPY3KY OT Kpsuia (nomepeunyio cuy
n usrubaomuit Momert M), Tam JKe paccMaTpHBajcs W XapakTep omop Q u M s
CEUeHHIX WIMAHTOYTA OT ITHX HArpysok (cm. puc. 6.11, a),

Ha puc. 6.1, 6 610 MOKA3aHO KPETUIEHHE MHONOOHKEPOHHONO KpPhUIA K DHO3ETDEY.
Ilnst Kpemenns: Kphiia MCTIONB3YIOTCS MOMEHTHEIE Y316l HA [IECTH YCHJIEGHHBIX MIMaHTOY-
tax. K oTum yanam kpenwrca rpeGenka, ofbeUHAIONAs B CHJIOBOM OTHOIIEHHH BHYT-
PEHHHE JIDHXKEPOHHK], A JBA KPAWHHX JIOHXEPOHA CTHKYIOTCS HENOCPENCTBEHHO ¢ YCHIIEH-
HEIMH IOMAHTOYTAMA,

Ha puc. 6.13 nmpuBeess yais KpemieHns K (DI03ensXKy TPeyroakHOID J0HKEPOHHOrD
Kpblaa ¢ noakocHoi Gankoit, Hanbonee HApYXEHHEIM Y3JOM KDPEIUIEHNS KPBUTA 9BASET-
€l MOMEHTHBIH Y361, CBI3BBAIOMMI NOAKOCHYH0 GaiKy KPBUIA C YCHJICHHAIM INAHTOYTOM
osenaxa (sua II). 3aech mMeeT MECTO CTHIK rpebeHuaToro TANA ¢ ABYMS BEPTHKAb-
HEIMY CTYIEHYaTHMA CTHIKOBEIMA Gonramu, rae B Hepabouei yacti amamerp GonToR
3HAUATENBHO MeHsIme, ueM B pabouei, Aaa obnerueHMs HX KOHCTPYKIMH. Mexay
BEPXHEA M HAXHEH TOPUSOHTANLHBIMA NPOYIIHHAMH CAEIAHA BEPTHKANLHAS CTOHKA,
yayumaomas paGory MpOyIIMH HA MECTHH M3arub npH mEpefaue nepepesnsaomei
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Puc. 6.13. BapuanT KOHCTPYKIMK YANOR KPEIUIEHHs TPEYIOABHON0 Kphuia K hiosensky

cuapl oT Gaskn Ha wnarroyT, CTHKOBOH Y3e1 1o JOHXEpoHY kphuia (Bwa II) wMeer
BEPXHIOW M HHXHIOK BHJIKM, PACHOJIOXKEHHHIE B TOPH3OHTANBHON DJIOCKOCTH s
BOCOPHATHS M3rMOAIONIET0 MOMEHTA, W CPEAHEE YINKO B BEPTHKAMLHON NJIOCKOCTH 715
BOCIPUATHA Tepepessbaomeii cnnp, CTHK KaXxaol BAMKH C TMPOYIIMHOE HA TOsicE
JOHKEPOHA MPOM3BOANTCS CBOMM BEPTHKANBHBIM GOJTOM, 4 C MPOYIIAHOMN, CEA3AHHON
€0 CTEHKO# JIOHXKEePORa, — ropusonTaababM Goarom, Creik (Bua [V) — BHIBMATONO THOA
€ ONHHM BEPTHKANBHEIM CTHIKOBBIM O0TOM, AHAJOTHUYEH MO KOHCTPYKIMH M CTHIKOBO#H
yaen (sug ). Cruk (sug V) npeacrasnser cofoit TeaecKOMMUECKHA (TiepecTaBHOIM)
rpefeHuaTHil y3en Ha MNAHTOYTE, (hHKCHpYyeMuili G0ATOM, KOTOPHIA BBEPTHIBACTCH CO
CTOPOHEI HEPBIOPH KPHLIA.

Ha puc. 6.14, @ noxasana cpegHss uactb (DIO3eskKa NACCAXMPCKONO CAMOAETa C
NPOXONAIMM YEped Hee UCHTponianoM / M ycuaeHHeMM mnanroytamu 2. Yepea
NepenHMii M 3agHMI JIOHXEPOHB IEHTPOMVIAHA C KPBUIA HA YCHICHHBIE WINAHTOYTH
drosensxa nepeparorcs cuna Q u kpyramui moMmert M. llnarroyter umeror diopmy
4pOK, pACIIMpSIONMXCS KHu3y. [as obecneveHMs WX KPEMJIEHMs C JIOHXKEPOHAMH
HEHTPONJIAHA MCTIOb3YIOTCH INTAMNOBAHEEE QUTHHTH,

Ha pmc. 6.14, 6, ¢ npuBegeHo COEIMHEHHME YCHJIEHHONO ImmaHroyra 2 diosensxa
ApYroro camosiera, BEITIOJHEHHOTO TAKXKe B (hopMe apkH ¢ JOHKEPOHOM LEgHTpon1aHa /
M MMEIONIEro AAs 9THX ueneil cneumanbabie purtHArn-kanikn 5. [naaroyr cobpan na
ABYX MOIIHBIX HITAMIMOBOK 4, MMEIOIMX CTHIK B IJIOCKOCTH CHMMETpHE camoneta J. Ha
puc. 6,14, e npencrapacRa CXOAHAS KOHCTPYKUMS CTHIKA MEHTPOIUIAHA KPBIIA C YCHJICH-
HEIMH INMAHToyTaMu 2 (hrosensxka.

Ha puc. 6.14, 2, 0 nokasaHs BAPMAHTE COCOMHEHMS LEHTPOILIAHA C (DIOSEIKEM TIPH
roMOIKM MOIHEX (puTHEroB-6ammakos 7. C noMompio s1ux BAMMAKOB COCAMHSIOTCS
JIOHKEPOHB! 6 ¢ ycuneHHsMA mmanroyramu 2. Ha puc. 6.14, @ — nomxkepon 6 kpsiia
(hepMEHHOH KOHCTPYKIIMH.
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Puc. 6.14, BapuaHThl XOHCTPYKIHH CTHIKOBBIX COSMHEHUH NCHTPONIANE ¢ (hIodenskem

6.6.2. Kpenaenue npurateneil x (prosensky MOXET NMpOH3IBONMTCS KAk BHYTPH
ioseasika, TAK ¥ CHAPYXKM B HOCOBOW YACTH W HA THIOHAX HAN (lojenskeM ¥ B
XBOCTOBOM YacTH (rozenaxa. Kpenaenune asuratencii BHYTpH (DIO3ETAKA NPOHIBOTHTCE
HENOCPEACTBCHHD K S7IEMEHTAM €ro caaosoro Habopa. Yame Beero KpensieHue ABuraTe-
Jieil OCYIIECTBISETCS € MOMOMIBIO PErY/IHPYEMBIX MO JUIMHE TAT (CTEPXKHEH) M IITHIPCBHX
Ya/I0B, MEpeNaioliuX HATPYIKH OT ABHTATenci (CHNy T4rd W Bec, OOKOBHIC CHITH,
I'HPOCKOMHMECKME MOMEHTHI) HA YCHNEHHBIE MIAHIOYTH W NMPOAO/ILHBE CUJIORBIC BaJIKH
(hrozensoka M ganee yepes HuX — Ha oBMBKY (IO3eNsKa, IIEC W MPOMCXOIMT YPABHOBE-
MIMBAHHUE HATPY3O0K OT OBHTATENEH, HHH MOHTAXKA JBUTATENCH MOTYT MCIIOTh30BATHCH
TaKXXe pa3d,MMYHEE KPOHIITEHHLI, PE/IbCH C POIMKAMHA M IP.

KoHCTpyKumst yanoR KpervieHus JBATATENEH W UxX padoTa OT CO3NABAEMBIX ABMIATEIH-
MH Harpy3aok noapofuo Gyaer paccmoTpena B moxpasn. 9.5.3.

6.6.3. Kpenienue onependsd K (Io3esKy He HMEEeT MPUHIMIHAILHBIX OTAHUMH o7
KPCTUIEHHS KPBLIA, TAK KAK CHJIOBBIC DTEMEHTH (DIO3E/ska B yanax KPenjicHus JOKHH
BOCTIPHHAMATL OT ONMEPEHAS TE XKe cunosnie daktopsl O, M u M, uTo ¥ OT KpHa, B
3aTeM ypaBHOBemmBaTh MX. Kax u B yanax XpenacHMsS KpPHUIA, KOHCTPYKIMS Y3loB
KPETUICHAS OMCPCHUS BO MHOTOM ONpPEACAAETCH THTIOM H PACTIONOKCHHEM ONEpEHNMd, E1o
KCC, koMmoHOBKOH ¥ CHIOBOH cxemoil dhroaensxa.

Buime, B 1. 5, GEUTH pACCMOTPEHBI PA3IMYHBIC KOHCTPYKTHBHBIC DCHICHHSI YA/0B
Kpensieans onepenus (cM, pac. 5.6...5.10). :

6.6.4. Kperuilenue maccy B (hro3ensxe OCYyIICCTRISCTCH, KAK NPABIIO, K YCHJICHHEM
WNAHTOYTaM M (MIM) K TPOAO/IBHBIM BEPTHKAMBHLIM Gankam (YCHJICHHEIM CTCHKAM) A4
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Puc. 6.15. Bapuant KOHCTPYKIMM ¥370B KPENJICHHA NEpeaHet
ONOphl B HOCOBOM wacTH (DIOZE/INNKA, HAIPY3KM O1 OHOPhl HA
DI03ENK H €€ YPABHOBCUTMBAHUE

TIEpesayM Ha HMX OT CTOEK IIACCH, CH/IOBBIX [IHJIHH-
JPOB M MOAKOCOB CHJI H MOMEHTOB, ACHCTBYIONINX
MJIOCKOCTH OTHX CHIOBHIX dnemeHTos. [las kpemie-
HUS CTOEK, NOIBEMHMKOB, NOJIKOCOB M 3AMKOB LIACCH
MOTYT MCHOJIB30BATHCA TAKKE OTCEKH (HHIIM
maccy), 0OpasOBAHHKC BEPTHKAJILHEIMA CTEHKA-
MHM ¥ TOPH3OHTANBHHMY XECTKOCTSMH, OrPaHAYCH-
HBIE M0 TOPIAM YCHIEHHBIMY WINAHIOyTamMu, Bripess
TIOA OMOPbI OKAHTOBKBAIOTCH YCHACHHBIMU JMEMEH~
TaMu (NPOUAIMA — MPH MAJEIX BEPE3AX, JOHKE-
poOHAMM WM MOWHLIMH Oumcamu — npm Goxbmmx
BHIPE3AX).

B hrozenske o6HUHO KPEMATCH MEPEIHIN OMOPa
macch (Uig BCEX THIOB CAMOJIETOB C MEpegHeid omo-
POl TPH TPEXOMOPHOM MJIM BEJOCHMIIEXHON CXEMe
maccu), 4 TAKXKE MOryT KPCHTBCS H CTOHKH OCHOB-
HHIX ONOp WAaccu (Yale Y CaMOJCTOB C BRICOKHM
pacrofoXeHHEM KpbLTa).

Ha puc. 6.15, @ mnokasaHa HHmA nepenHel
OMOpHl IMIACCH, OTPAHHYEHHAS ABYMS NMPOXOABHBIMH
(BepTHKANbHEIMK) OankamMu /, CBS3AHHBIMA 110
TOpUAM C YCHJACHHWIMH IIIAHTOYTAMH H CBEPXY C
TOPU30HTANEHON XecTkocTeio 2. Huma npenHa-
3HaueHa anig yOOpkW B Hee TepegHeil croliku mac-
cu B nonere. ITpogonbHee BeprHKaAbHHE banku |
(em. puc. 6,15, &) cocTOST H3 BEPXHEIO H HUKHETO
NPECCOBAHHKIX MOACOB J, CTCHKH 4, BEPTHKAIbHBIX
CTOCK 9, NHATOHAMLHBIX 6 H BEPTHKAIBHLIX 5 OpO-
tuneit. [Mocnegunmu Ganka KpemuTcs K INAHTOY-
tgmM. Ha npogomshbix 6ankax pasMEIIEHBL Y3/bi
KPEenaeHns cToliku 8 ¥ nogkoca 7 nepenHeH crodku
MAcCcH. YWIel COCTOAT M3 OTHITAMIOBAHHOTO KOPIYCA
C 3anpeccoBdHHHM B Hero nojmmunHakoM. Ha 5
puc. 6.15, @, 6 1 8 NOKa3aHO HATPYXcHHE MEpETHEH
CTOMKH IIACCH chiaamu P, Py, P, v UX ypABHOBELIMBAHHE B Y31aX KPENISHUS CTOHKH
H NOAKOCA B Ja7e¢ HA CHIOBHIX SAEMCHTAX HHIIM (HA BEPTHKANBHHX CTEHKAX M TOpH-
JOHTANBHON KECTKOCTH), HA CHJIOBHIX IMNAHTOYTAX M OKOHYATEABHO HA OBmMBke
(progensxa NOTOKAMK KACATCIBHBIX H OCEBRIX CHI Gy @ Gy M,

Ha puc. 6.16 nokasausl pacnioI0KeHWE YETHIPEXONOPHOTO WACCH Ha camonere {a),
OTCCKM CTOEK WIACCH W YAkl MX Kpennenns (6, 6). Ha puc. 6.16, 6 nokasaHo ouepranme
OTCEKA (HMINK) TEpeAHeH CTOWKM MmaccH, MO TOPHAM ONUPAIOIMIErocs Ha YCHJIEHHEIE
WMAHTOYTH | ¥ AMERUIEro 1pe GOKOBHE (BEPTHKANIBHEIE) CTEHKA-0ANKH, YCHICHHHE
MIMTAMH B 33Hell yacTH, H BEPXHIOW GaJKy, ONMPAKMYIOCHd HAa 9TA cTeHkd. B none-
PEUHEIX TIOCKOCTAX OTCEK MOAKPENUIeH apouHbMu pamamu. OTCeK repMEeTH3IMpOBaH CO
CTopoHBl KaGKHBI 9KUNAKA K MpeacTasageT cofol XKecTkyo KoHeTpykumio. Ha mmrax
GOKOBHIX CTEHOK MMEIOTCd MOIUHBIE BepTHKAILHHE pebpa c raeagamu nand 2 kpemienns
Tpasepcs nepemHei croiku. B maockocty uand ofpasosaHa MOmMEAS paMa ¢ BKIIOUSHH-
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Puc. 6,16, BapHanT KOHCTPYKIMM Y3108 KPENJACHHS OCHOBHOM OMOpPKI # (BIOSEMSHKE

©M BEpXHEW DOPMAOHTAMLHOM MITAMMOBAHHOMK 6ankm. DTa paMa M BOCIPHHHMAST HATPY3-
Ky OT nepeaHeill CTOMKW, MEpefasas €e HA CTEHKHW M DAJKM OTCEKA, HA YCHICHHHE
TOpUEEHIE WINAHTOYTH W, B KOHEYHOM CH4CTEe, HAa obmuBsky. B ySpaHHOM monoxesun
nepeanss Croika yAepKusacrcs 3amkoM J Ha sepxuei Ganke oTceka, HA KOTOPYIO H
TnepefaeTcas Harpyaka OT CTOMKH, B BRITYUIEHHOM TOJOMXKEHHM — 3AMKOM HA CTEHKE
3a[HENO YCHJICHHOTO HIMaHroyTa [/, OrpaAHHYHBAIOMIEr0 HWINY CTOMKH csamd. (KoHcTpyk-
Mo croikm M. Ha puc. 7.10, a ce onncanne — B nogpasa. 7.5.3.) Cunay orcex nepe-
MHENW CTOHKN OrpaHMYEn CTBOPKAMM IHACCH.

Ha puc. 6.16, ¢ nokasankl OUCPTAHAS OTCCKA CPCHHCH OMOPHEl WIACCH M Y3/hi KpPCILIe-
HEs CTOHKM oT0# onopsl. Orcex oBpasosan AByMS GOKOBEBIMU NPOAOABHBIME GATKAMM I
BEPXHUM TCPMOTHANIEM, TOAKPENICHNEIM €O CTOPOHK KaGWHE NonepedrsiMy GankaMm
noia. B Mecte cTHKA NpoA0/IbHELX GAaNOK ¢ YCHICHHEIM MINIAHTOYTOM / B 3aqHeH 4acT
OTCEKA YCTAHOBIEHR BEPTHKATLHBIE MOHOMMTHBIC Bankm 6 ¢ rHeafamMu 7 KpErvieHuns
nand Tpasepchl cToMKM (BHn 7). DM rAeana DONKPEIVIEHB TOPH3OHTATLHBIME KECTKOC-
Tamu 5, Ha sepxHem repmojHuie OTCEKAa pasMeriena Ganxa ¢ npoyurmHamu & (sug 1),
K KOTOPHIM KPENHUTCS LHHIHHAD MOAbEMA CTOMKH maccd, W (epMa KpemicHHMs 3aMEa
yOpansoro nonoxenns croiiku 4. Ha sammseil cTeHke 0TCEKA — KPOHIITEHHRB!, K KOTOPHIM
KPEMMTCA 3AMOK BhITYLEHHONO NoKoXenus croiku (sua [11). OxanTosxoli supesa and
HHIIHM CPeHEH ONOpH CTyXAT MOIIHELE MOSCA MPOTONEHBIX Banok (GuMcel), a Ho Topuas
— ycuAcHHBE wnaxroyTel /. BEpes nox cTodky maccm 3aKpPhBACTCS CTEOPKAMH |
(cM. puc. 6,16, 2). 1

§ 6.7. KOHCTPYKTHBHOE ODOPMJIEHME BBIPE30B B MIOZEISKE

Yaosaersopenne TPeBOBAHMI IKCILTYATALMOHHON TEXHONOMMUHOCTH CAMOIETd |
(c y4eroM PeMOHTONPHIONHOCTY) IIPHBOTAT K TOMY, UTO B (hrosessoxe Jenaerca Sorbmoe
YHLIO PA3NMUHAIX BhIPE3OB, OOECTIEUMBAIOIAX JOCTYH K ATPEraTaM CAMOJIETa W JRMTATe-
7151, PACTIOIOAKEHHBIM B (DIO3ENsAKe, 118 KONTPOIS MX COCTOSHMS, TEXHHYECKOro obemy-
AHBAHHSA ¥ DEMOHTA, 4 TAKXKe O14 TMOAXOJA K SaNpABOYHEIM TOpAOBHHAM. Bhpean 3
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(rosenaxe HeAaOT TAKKE AR PA3MEIIEHHS CTOEK IIACCH, TPY30BHIX OTCEKOB, (oHapa
JKHMIaXa, BXONHHIX ABEPEH M JIOKOB, OCTEKJIeHHs Kaluu u 1.1,

KoncrpyxTusroe oopmiaenue Taknx BHPE3OB SABHCHT OT K%C trosenska, pasmepos
BHIPE30B, OT TOTO, MEPEPEsAOTCS WM HET MPH STOM CHJIOBHE INEMEHTH (iosensxa u
MOXKHO JH M0 YCTIOBH_HM sxcm(ya'raunn JAKPBBATH BHIPE3ElI CHJIOBBIMK KPBIMIKAMM.

Taxk, nanpaMep, B depmeHanx dro3enaxax
BEIPE3bl, HE HAPYINAWOMHE UEJOCTHOCTH (hepmal,
He TpeOyIOT CHIOBOIO TNOAKPEN/ieHdd, 4 MOpH
HAPYIIEHWA IEJOCTHOCTH CHJIOBHIX TOB
thepmul {(kpome noscoB (bepmen) ocnalieHMe KoH-
CTPYKIHMA KOMIIEHCHPYETCS YCTAHOBKOM [0Mmo-
JIHATEABHAIX SAEMEHTOB, ODECHEUMBAIOMHX €6
NpPOYHOCTh M JKECTKOCTh B paifoHe Bepesa, Pas-
pesaTh nosica hepMbl HEAOMYCTHMO.

B GanouHex (PHOIECKAX B 3aBHCHMOCTH OT
YKA3AHHBIX BhIIE (PAKTOPOB BEIPE3H KOHCTPYK-
THBHO 0hOpMAISIOTCS CAGAyIoIUM ofpasom:

MAJBIE BBIPE3BI [0A HeBGOMBILME CMOTPOBHIE
JMIOYKH, 3aIPABOMHEIE TOPAOBWHHE M T.IL, €CTH
TIpH 3TOM HE HAPYIIAETCH LENOCTHOCTD SIEMEH-
TOB CHJIOBOTO HAGOPA, OKAHTOBHBAIOTCH (TAK KE,
KAK H B KPBUIE) JONOTHATETLHEIMH AKECTKOCTAMH
B BAZE paM. 3aKPHBAIOTCA TAKHE BHIPE3H Jer-
KOCHEMHBIMHM KPHIIKAMHA HA 3aMKAX THTA 331BH-
KEK;

HeGOIBILIME BHIPE3Ll MOA JIOKH TS TEXHHUEC-
KOro 0fC/TyKMBAHMAS ATPETATOB, PACIIOMOKEHHBIX
B (hrogensKe, HapyWAOMHE LEJIOCTHOCTh ETO
CHJIOBBIX 3/IEMEHTOB, 3AaKPHIBAIOTCA CHIOBBIMH
KPBIIKAMH, BKIIOYAEMBEIMH B OOLIYIO CHIOBYIO
cxemy rozensoxa. Kpemsrenme Takux KpHIIEK
BHHTAMMH 110 BCEMY KOHTYPY K MIEMEHTAM CHIIO-
Boro Habopa (nosenska obecmeumpaeT MX CO-
BMECTHYI0 ¢ of0mmBko# paboTy Ha CABMC npu
BOCOPHATHH KPYTHIIEr0 MOMEHTA M Ha pacTaxe-
HAE (CXAaTWE) NpPH BOCTIPHATHH H3IrmOAIOMEro
MOMCHTA;

Gonpmue BRIpe3sl, Hanpumep noa doraps
IKMTAXKA, BXOAHBIE ABCPH, OTCEKH MOA CTOWKH
IIACCH, [PY30BBIC OTCEKW M T.[,, KOTOPBIE IO
yCJIOBEHM SKCHJIYZTBI.[KK HC MOTYT 3AKPBIBATECH
CHJIOBBIME KpHIIKAMH, paGoraomamu B ofmei
KCC diosensixa, orpaHMumBaoTcs 1m0 TOPHAM
CHJOBBIMH CTEHOYHBIMHM OIDAHroyraMm J
(puc. 6.17, @, a mo KpasM — JOHXEPOHAMHA
(YCWJIEHHBIMA CTPHHIEpamMu) wau OGumcaMu 2.

Ha puc. 6.17, a npuBenena cxemMa KOHCTPYK-
THEHOrO ocdopMaeHus GoibWIOro BHIPE3a TNOA

Puc. 6.17. Kouctpyxrusioe oopmienne Gobaioro sspesa
1 (nosenske. Cxema paborsi drosesska v paione 6oas1or0
abipesa mpu nepeaate cua @y, @, u momentos M, M, n M,
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rpysosoit orcex. Co CTOPOHEI XBOCTOBOH wacTw (hO3EJisxKa K MECTy Bepeda B obuiem
Clyuae NOAXOmsT mepepesnBarmue catnl O i Q,, narnbarmue MomerT M, n M, 1
KpyTauui MOMeHT M, . MoxHO npusaTs, B neproM npubaHxennn, wTo cuas Q, uQ,
BOCTIPHHMMAIOTCH M YDABHOBCIIMBAIOTCHA CcooTBeTcTBeHHO: (), (oM. pmc. 6.17, 6) —
MOTOKAMH KaCATEbHLX YCuauii B BOKOBHHAX qg, = Q/2(Hg,,), a Q, (em. puc. 6.17, @)
— NOTOKOM' gy B BEPXHEM CBOAE WQF = Q/B.,). Yrobm ma rpanuue swipesa 1/2 Q, ¢
HHXHETO CBONA MOT/IA NMEPEAATHCH CIABAINOM Ha ueJ[hlﬁ BEPXHHI.:I CBOMl, KAK pa3d ¥ HYXEH
YCHAGHHBIA WMARroyT / ¢ rayxon pafoTalomieil Ha CABMr CTEHKOM,

MHT‘HEB!OH_‘[HE MOMEHTHI Mz uM BOCTIDHHAMAIOTCH H YPABHOBEIIHBAKTCH COOTBET-
cTREHHO: ‘M {cM. puc. 0.17, 6) — B BepxHeM cBOAe K Ha Gumcax napoi can P, u 2P;
ua naede Hg,., a M, (M. puc. 6.17, @) — ua Goxopmmax mapoit cunm Py, Ha mneve B,

Kpyramuit momedT M, Ha rpaEnue Buipesa TpancopMUpyeTcd YCHIEHHHIM ITAHTOY-
TOM B mapy cux Q. Ha mieue B = 2R (Gonee TowHO B; — pACCTOSHMC MCHITY LEHTDA-
Mu kecTkocti Gokoens). Kaxmas GokopmHa kak asyxnosceas Gaaxa Gymer paborars or
cna Qg = M, /(2R) ma cnsur u warub. Tlpn sroM or cun (g, GyayT meiicrsosars B
GokOBHHE (o = Qgou/ Hpox ¥ n3rabaonmit Momerr AM [17, 51], MMCIOMIMN MAKCH-
MAJIBHOC SHAUCHHE HA TPAHWUAX BHpeaa AM . = 1/2 (Qﬁnxlaup) W 3aTyXalommii B obe
CTOpOHBL OT IPAHMLL BEIPE3a Ha AnwHe B (cMm. pic. 6.17, @), paeHol mnupHAE BRIpe3a B.
Ha puc. 6.17, 2 mokasans smopst 1 M. OT JONOIHATEIRHON H3rMGAOILErD MOMEHTA
AM B Gumcax Bynyr nobaBasTsea HANPSKEHHS Of = AM/(Hﬁoxfﬁ), e fﬁ — MIOM@ENAhL
ceueHus GUMCA, 4TO C YHETOM EIIE W HaNpSKEeHuid oT cua Py npu socmpusTad M,
(cm. puc. 6,17, 6) moxer nDTpEG[JHZITh GOABIION NAOWEAM MOMEPEYHOro CedYeHus
aneMeHTOB OmMca, YTobn OmMC He TEpAa YCTONUYMBOCTH NPH CXATHH, €r0 JKECTKOCTh
NOBHIIAIOT BEIOOPOM 3AMKHYTOMH (hOPMBL MOTEPEUHONO CEUCHAS ¢ GONMBINMMI MOMEPEYHEL-
ma pasmepamu. Dopma ceucHus 6umca, oOpa3oBaHHAS TPeMs TPOdHIASME [0 YIIaM
Gumca, 3amuThiME OOMABKOH (cM. puc. 6.17, a), geagerca gocrarouno Tunosod. Ona
Tpi HeOOMBIONX 3ATPATAX MACCH OOECUCTMBAET HEOOXOAMMYIO JKECTKOCTh TOMO BAKHOI0
3/7IEMEHTA, OKaHTOBHBAIONMEro Gosiblioi Bhpe3. B COOTBETCTBMM C XapaKTEpOM DTIOPH
M pnmHA 6EMca HC MOXKET OTPAHHYMBATECS DA3MEPAMY BHpe3a, GHMC MPomoIKACTCH B
ofic cTOPOHEL OT Bhipe3a ‘HA AAHHY B (oM. puc. 6.17, @), Ha koropoM 3HaucHHE M
YMEHBIIAETCS [0 HYJ.

Bripea non doHapk METYMKA HA JCTKHX MAHCBPEHHBIX CAMOJIETAX OrPAHHUHMBAETCS 0O
TOPUAM YCH/ICHHRIMM WNAHTOYTAMH, NiprucsM 00a OHH (MM OHH M3 HHX) MCNOJIBIYIOTCH
NS BOCTIPHATHS HATPY30K Ry OT NEPEnHCi CTORKM M Win 06pa3oBaHus TOPUCBHIX CTCHOK
HHIIH 19 HEE W TOPLIEBBIX CTEHOK Aas DEDBBUBHHEH CaMon n:pmnxaﬁrmu, 4 B Ipoao-
JBHOM HATPABAECHMA — JOHXKEPOHAMHA (YCHJIEHHBIMH CTPHHrCpaMH), 0DpasyiolmuMn
nopdonapryio xkecrkocre. Crepxy BeIpe3 sakpumaetcs (honapem, paboTaomum ToabK0
Ha MECTHBIE HATPY3KH OT HHﬁh{TD‘-!H[)m AABNCHAS Ap H OT 43pOIHHAMHAYECKHX CHIT,

Bripeael noa (oHAph NACCAKMPCKUK, TPAHCHOPTHBIX M APYTHX THIOB CAMOJIETOB C
IKMNAKAMM, KAK 0paswio, Gojce ABYX 4CIOBCK OKAHTOBKIBAKTCH KCCTKMMHM PAMAMM W3
JAOHXEPOHOB M MONCPeUHbX Hanox.

Bripc3bl noj HULM CTOCK 1WACCH W rpPy30BRIC JIOKH, PACCMOTPCHHLIC BBIUE, SAKPhiBA-
H0TCH CTBOPKAME, PAaBOTAIOMMMH B OCHOBHOM HA MECTHBIC ADPOJHHAMMUCCKHE HATPYSKH.

§ 6.8. KABMHBI
Kaburamu B ro3e/smKe HASKIBAKTCS OTACTBHBIC CHCUIMAILHO 060pYIOBAHHKE
Cr0 OTCCKH, NPEIHASHAMCHHEIC A/I4 BHINOTHEHHS ONPeIcicHHHX (yHKImi:

Kabuna sxuraxa — 408 Pa3MELICHUs WICHOB 9KAnaxa (ux pabounx mecr), KoMaH-
AHBIX NOCTOR YOPABICHAS CAMOJICTOM, PIMATOB YIPABICHWS ABArATCAIME, PYKOSATOK H
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KPaHOB YIpABJASHHS DASIHUHKIMA ATPEraTaMy M CHCTEMAMM CAMOJICTA, @ TAKXKE CPEACTB
KOHTPOAA 34 ux paboToil;

RACCAXUPCKAsn Kabkna — 151 pA3MENICHNS NAacCaXHpoB {(NaccaXXMpcKkux Kpecea) u
HeobxoauMbiX  GETOBRX momemennii (Gyderos, rapaepofos, TyameTos), a Takke
nomemenui nus Garaxa;

2py306as Kabuna — [ pAIMENICHAS NEPEBOSAMBIX TPY30B, CPEACTB UX NOTPYIKH
BRITPY3KH, WBAPTOBKHE M T.J,

Orcexn (rozensoka Aas Takux Kabue nas GoABIIMHCTBA COBPEMEHHHX CAMOJETOB
repMETH3HPOBAHEL H HATPYKEHB JOTIOTHATE/IBHO H3OKTOUHNM Aasichacy Ap. Kaburs
SKMIAXKA M MACCAKMPCKHE TEIVIO3BYKOMIOMHPOBAHE M OOODYIOBAHM CACTEMAMH JKHIHE-
obecneyeHH,

6.8.1. TpebGosanns K kaOMHAM ¥ NyTH MX yaoBjeTsopednsi. Kabuna skmmaxa
aoskHa obecmeunBars skunaxy Hamboree OJArONPHSITHEIE YCIOBAS J5 BEUIOMHEHUS
3ajad moJAETa B COOTBETCTBMM C Ha3HAUEGHMEM camonera. Kabuua anst maccaskupos
J0/KHA OBECTIEuHBATh NACCAXKUPAM YAOOHOE pasMeiieHHe H KOMMOPTHHIE YCJAOBHS B
TeueHue noiera, ['pysosas kabupa AonxkHA OOECHEUABATH BOSMOXHOCTH OBICTPOI
NOrpY3KY ¥ BHICPY3KH TPY30B M MX (DAKCAUMIO BO BPEMS NOJETa. DTH OCHOBHHE TPeOOBa-
Hus K KAOMHAM B COOTBETCTBMM € HMX CHEHMBHUSCKMMH OCODCHHOCTSME YAOB/ICTEO-
PSOTCA:

spifopoM MECTA Pacno/oxeHus Kabuuel oxumaxa 1 pabounx MECT YEHOB IKUNAXA,
pasmepos kabus u ¢opM MX NoncpeyHHX ceueHwuil, yrios obsopa;

PANMOHATEHON KOMIIOHOBKOH PabOuMX MECT WICHOB HKMITAXA, NACCAXKHPCKONO CAOHA
H TPY30BOTO OTCEKA;

MCTIOTh30BAHMEM TEPMETHUECKHX KAOMH M CHCTEM XHaHeobecneyenms;

MCIIOAb30BAHUEM TEILTO3BYKOHIOISIHH KaOnH;

PAUMOHAILHBM YCTPOUCTBOM CPEACTB, MCIIOAB3YEMBIX NPH TIOCAAKE B CAMOJIET M NpH
BHIXOZC M3 CAMOJIETA DKMIAXA M MACCAXKMPOB, CPEACTB NOKMIAHMS CAMOJIETa B ABAPAI-
HBIX CATYAIMax;

BHOOPOM PA3MEPOB M KOHCTPYKIMM JIOKOB, CPEACTE MEXAHM3AUMH 115 NOTPYSKH
BHIIPY3KM TPY30B, YCTPONRCTB IS WX IIBAPTOBKHA,

6.8.2. PacnionoxeHne KADMHBI 3KHNAXa ¥ pabouMx MecT wieHoB sxunaxa, Kabuun
JeTYMKA ONHOMECTHOrO camosiera (puc. 6.18, @) ¥ JKuna)xa MHOrOMECTHOTO CAMOMeTa
(puc. 6.18, 6) pacnonaraloTcs B HOCOBON BEpXHEl vyacTw droaenaxa, obecneunsanomei
HAWTYYIAE YeIoBra 0030pa JeTunky (1eTuukaM u mrypMany). B diosensxe 8 91oif ero
UACTA [eNAeTCs HAACTPOMKA, 3aKPHIBAEMAas OCTeKAeHHEM orapem. Jlas yMeHbIIeHnAs
Ji0BOBON0 CONPOTUBIEHNA 3Ta HAACTPOMKA [UIABHO BIMCHIBACTCH B 0OBOABI HOCOBOM uacTh
throsensxa. Qopmbl ocrekncans oHAps, NoAOKeHHe pabounx MecT akunaxa (neTumka)
W OuepTaHWA HOCOBOM uactu (rosenaxa (ocoSeHHO HA GOKOROM NMPOEKLMH) AOMKHE!
ofecrieunBaTh SKUNAXY Kak MoxHO Gonbiume yris of3opa B nepemnedt momycdepe

0

§

Puc. 6.18. Koncrpykuma HOCOBOH yacTu drosenasia ]
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Puc. 6.19. Hutepbep xabuubl 9KMIIAKA M KOHCTPYKLHS CHACHHHA

(cm. puc. 6.18, @). [lna mocaakm B kabury MOXET MCTIONB30BATHCS ckoba J WM npHCTas-
Hasl JECTHALA.

6.8.3. Paamepn kaOuH u dopMB X nonepedHsix ceweHnid. Ha ocHOBe npakTwn
MPOEKTHPOBAHAS CAMONETOB PA3/MYHONO HAGHAYMCHMUS B 3aBUCHMOCTH OT YHCIA UACHOR
OKMTAKA M MX (DyHKOMOHANLHBIX Ofg3anHocTel, ofopynopakns B Kabuue W T.1. BLpabo-
TaHbl PEKOMEHJANNHA N0 PALMOHANEHEIM IS KaXI0n0 THIA CAMOJCTOB PasMepaM KalmH,
pa3sMEeLICHHI0 B HHX WIEHOB 9kunaxa u ofopynoeanma [27]. Ha puc. 6.18, ¢ nokasano
paamewmeHne B Kabure pabouero MecTa neTymka, a Ha puc. 6.19 — paamemenne akunaxa
B kabuHAX COBPEMCHHRIX MAaccaxkupckux camoneros, B pabore [27] npusogstca peko-
MEHAALAN W TI0 PA3MEPAM MACCAKHPCKWX canoroB. [aGapurasie pasmeph diozensxa
MACCAXKMPCKONO CAMOJIETA AO/KHE! YAOBRICTBOPATE TPEGOBAHMIO MMETh OOBEM HA KaXKI0N
naccaxupa B canone ue mesee 0,9...1,2 M”, a 119 naccaxuMpCKHX CAJIOHOB C YPOBHEM
komdopraocTH nepsoro knacca — 1,8...2,0 w2, Jlomxab VUHTHIBATBCS TAXKKE PasMepsl
OHTOBEIX TOMemenni 1 OydeTos, TyaneTos u rapaepoba.

Hmeercqa psaa 3aBUCHMOCTEH, KOTODHE MO3BOASIOT ONPEAENATh PALMOHAILHHE (0
TOUKH 3PCHMS CTOMMOCTH TMACCAXKMPO-KMIOMETPA) pasMepa (Iodeaska B 3aBHCHMOCTH
OT UMCIA MACCAXKHPOB M. W PACYCTHOH AambHOCTH momeTa L. Hampuwmep, pacuerh
NOKA3LBAKOT, YT At A, = 300 npu L, = 2000...4000 kv OKaabBAIOTCS BHITONHBIMH
onHonaryOHse IO3EMKM KPYIIoro cedcHus, uMeomme 7...8 Mect B psay © asyms
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npoxonamu (dg = 5,0..5,5 m), a npn Ly = 8000 KM BHITOZHHIM CTAHOBHTCH DA3MEIIEHHE
WIECTH MECT B pﬂny C OIHHM HPOXOAOM |27] Tpn nofetax Ha GOABPMYIO AAILHOCTE HA
KPMTEDHH CTOMMOCTH NACCAXKHPO-KIIOMCTPA HAUMHAKOT CHUILHCE CKA3HIBATHCA A9DOIMHA-
MUUECKME XAPAKTCPUCTHKH, UEM BCCOBHC, JTUM M ODLACHAIOTCS MOMYUCHHBIE BhITE
PE3Y.IRTATHI,

OaronanyGrble (PIO3eNstkn MMEIOT MEHBIIEE A9POAMHAMUYECKOE COIIPOTHBICHAE, HO
OHM ZLMHHCE W TSUKEee ABYXnanyOHux (hrozexskeil paspoi smectumocty, [Tocrennmne
MOTYT MMCTH KPYIIOE CEUEHHME HTH CeueHHe, OMAKoE K KPYry, CCUCHHE HATIOMHBAKOWEE
BOCBMEDKY.

@opMl NONCPEUHNX CCUCHMN KaDuHb OKMnaxa ONPeNeIdiorcs KOMIOHOBKOU u
pasMepaMu HOCOBOM uacTw duosensxka. Tak, ma puc. 6.22 mokasaHa koudHIypaums
kabMHBL JeTunKid, KOrfa cnoxuHas (opma e ceueHHH OMPEAeIseTcd pasMEelcHHEM
kabuHL Mexny Kadanamu Bosayxozabopuukos asurarens. QaHAKO KAOMHBI JKMNAXKa
FEPMETHUECKHME W HATPYXEHB H30LTOUHBIM fasncHuem. [TooToMy € TOUKH 3pCHES
BOCIPHSTHS HATPY30K OT M30BITOYHOIO NABACHHS H TEXHOJNOIMH H3rOTORJISHMS JyULle,
korna ofBoabi KAGHHB MMEIOT KPYTAOE CEeYeHHME W COBNAAIT C obpogamy (rodenixa,
UMCIOMIMMH TAKXKE KPYII0e uian Gauakoe K Kpyry ceHcHue,

6.8.4. KomMnonoska pabounx MecT wieHos sxunaxka. O paumoHANLHOCTH KOMIOHOBKH
paGoumX MECT B KaGHHE 9KMMAXKA MOXKHO CYINTH N0 HATPY3KE HA YICHOB SKHIAXKA NPy
BHINONHEHNN 3anay nomera, Harpyskwn (manueckas u, 4To HE MEHEE BAXHO NPH YNpaB-
JCHAW TIONETOM, SMOLMOHATLHAS BO MHOMOM 3ABWCAT OT YCJIOBMH paGoTH, HAUWHAS OT
HATIUMs yAoGHOro Juist paboTh (M OTIBIXG) Kpecia M KOHYAs yAo0CTBOM HCMO/IBIORAHNS
(pACTIOAOKEHMS) BCEro TOra 0fopynosanns B kabuue, KOTOPoE HEOOXOTMMO HA KAXKIOM
M3 OTANOB NOJCTA.

Ha oanomectHom camonere, monoOHOM npuseiacHHOMY Ha puc. 6.18, g, neruuk
JOCTATOMHO YAOOHD pASMELIAETCH Ha NAPAWIIOTE, YIKSHHOM HA PErYIHPYEMYI0 [0
BHICOTE MAINKY KATATYIBTHPYCMOTO Kpecia . [IpH 3TOM y JCTUHKA XOpOmmil 0G3op
nepeaHed noxycepsl, ¥ OH MOXKET, HCNOJB3Ys HeobxomuMoe 0bopyaoBaHue B kKabune,
BHUIOMHATD 33Jaud, OnpeaeaseMbie HaszHavenwem camosera. Cucrema dmxcauun s
KPeCe JISTUHKA NO3BOJIFET MY HAKJIOHUTHCH BIEPEd M CO CBOEIO CHAEHbS AOCTARATh
cBOBOIHD BCE PHIUATH, KPAHBI M APYTHE CPENCTBA YNPABAEHMS CAMOJIETOM M IRMTATENS-
MH, KOTOpHIE paamewmiennl B kabune naubonee yao0HbIM M8 MX MCMOML3OBAHMS 00pasoM
(o rpynmaM, ¢ YUETOM YACTOTH HCIOALIOBAHMA, C DA3THUMAME Mo BHCIHEN dopme,
usery # r.4.). Co ceoero paGouero mMecta AeTuMk XOpoWwo Buant MpHGOPH ¥ PASIMUHBIE
CPEACTBA CHIHANM3AUMM, HEo0XOAMMBIE ANS KOHTPOAS pPabOTH JBMTATENS M CHCTEM
camoaeta, [1pubopsl Mo HAHAYEHKIO TAKKE PACTIPEAEIEHb HA CPYINLL M YCTAHABIMBA-
10TCs Ha npuGopHOi A0CKE M HA MPABOM H JICBOM MYJIBTAX ONpEIesieHHsM ofpasom (s
LEHTPE — MHAOTAXHO-HABUTALHOHHIE PUBoOpHI, npasee — npubopsl KOHTPOAA paboTH
JBHIATENCH, CHH3Y — NPUO0PHI JHEPIOCHCTEM H T,J0.).

Ha MHOrOMECTHBIX CAMOJIETAX C IKHNAMNKEM OBA HEJ0BEKd U 00ICe PN KOMIOHOBKE
ux pafounx MecT n oBOpPYAOBANHA B KADHHE TAKAC BHIACPAXUBAKTCS ONMCAHHBIC BhIIIE
npunnuns, Ha puc. 6,19 noxasams ynobHble iy paGoThl M OTABIXA MAIKHMC Kpecia
WICHOR IKHMaXA. Kpecma peryaupyloTcs 0o BeCOTE, MOTYT NEPEMCIIATECH N0 HANPABIS-
UMM PEBCAM B0/ KabuHBI, CIMHKA — OTKIOHSEMAsn OT Beprukam. Kpecna mrypma-
Ha 1 BOPTHHACHEPA MOCYT BPALIATHECH OTHOCHTEIBHO BEPTHKAILHOI OCH M IPH HEobX0-
AMMOCTH CKNaaniBaThes, Ha Takmx camoncTax, Kak NpaBmio, ABa JeTudka. [losromy y
KAKZOM W3 HAX CROM TIOCTH YTIPABJACHMS CAMOACTOM (WUTYPBAT M NENa ), MEXIY HAMA
— KOJIOHKA ¢ PhIYATAMEK YIDABJICHHS [ABHATC/SIMH, Hd TOPHOOPHOH AOCKE M My brax

.
[Tapauwnor Ha HEKOTOPBLIX THTIAX CAMOETOD MOMKET PASMENIATLCE M 34 CTIMHOMN ¥ NETHHKA.
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Puc. 6.20, Komrionosxa dhrodenska NACCAMKMPCKOTO CAMOAETA M MHTEPLED NACCARMUPCKOTE CANOHA

NEPeA HAMM MHOTOUMCAEHHBE NPUOOPHI, CPEACTBA YIpPABJAEHMS M CHTHAIM3anun. B

COOTBETCTBAN €O crenudmkod paboTs mrypMasa u GopTusKeHepa — NEpes KaxasM U3 I

HMX CBOM CPEACTBA YNPABJCHWS H KOHTPONS,

OHAKO YHMC/0 CPEACTS YIPABJICHHS W KOHTPO/S B KaOMHE K HACTOAWEMY BPEMCHH
BO3POC/I0 HACTOABKO (3TO, KCTATH, XOPOMO BMAHO M u3 puc. 6.19, @), uto BHUMaHWs,
0cOOEHHO ¥ JeTUHKa OJHOMECTHOr0 CAMOJETA, YXKE€ HE XBATACT HA OJHOBPEMEHHOC
BHNIONHEHNE 33744, CBI3AHHBIX C HASHAUCHAEM CAMOJIETA, YIpPABIECHUEM CAMOIETOM H
KOHTposieM 3a paboroii ero cucrem w apuratencit, Bmxon ma cloxuBIIeiHcs CATYAIMH
3AK/IOYACTCH B MOBHIIEHAN CTENEHH ABTOMATHIAIMM YTIDABJICHUS W B 3AMCHE MHOrO-
YACAEHHBIX NPUOOPOR KA OTPARHUYEHHOE YACAO TUCIUIECE, CBETOBEX Tab/No, HA KOTOPHE
BHBOAMAACH OBl TOMBKO TA MHMOPMALAS, KOTOpas Ob CBOCBPEMEHHO NpPEAYTPEkIAad
NETUMKA O BO3MOMKHOM BHIXOAE 33 AOMYCTHMBIE TIPEe/ bl AKO0T0 W3 KOHTPOIMPYEMEIX
paboumx NApamMeTPOB ABMTATEAS M CHCTeM camoaera, Ceifyac BOMpOCam#, KAKYIO U B
KakoMm BHae WHOOPMAUMIO O MOJAOKEHHH Camoiera, pafore Asurarenel W cHCTEM
camoaera, o pabore obOpPYJAOBAHMH, O NPOTHBHMKE M T.1. HAJO BHJABATE DKHAAKY
(rerunky), wrobel OBGAErYUTh €My YIPaBIEHHE CAMOJIETOM W BHIMOJHEHAC OCHOBHBIX
34744 B COOTRETCTBHM C HASHAYCHMEM CAMOJIETA, 3AHMMACTCS HAYKA DPrOHOMMKA.

6.8.5. KoMmoHOBEa NaccaXWpCKoro canoHa na 32 naccakmpa mOKaszaHa Ha
puc. 6.20, @. 3nech ke NpPABEACHA W KOMTIOHOBKA kabWHBI SKWNAXa, OTACIEHHOH OT
CaNOHa MEPETOPORKOM ¢ ABEPBI0. Y06CTBA NMAcCaXXupoB BO BPEMs MOAETA B TAKOM M
nogobHOM emy canoHax (cM. puc. 6.20, 6) AOCTHraeTCs MCHONBLIOBAHMEM yHOOHEIX
KpPECces, MX PALMOHATbLHBIM PASMENIEHACM B CAZIOHAX, HAMMUMEM GLITOBBIX NOMEIEHHH
{rapaepobGos, GydieToB, TYAAETOB) H MOAOK HIH CTCHHAALHHIX KaMep A8 XpaHEeHH:
PYUHOH KJaaM NACCAXMPOB, WCTIONB30BAHNEM CHCTEMBl KOHIMIHOHWPOBAHNMS, WHAWBHIY-
A7TbHON BEHTHASLOMH W JOTOJHWTETBHOTC OCBENICHWS, BHIOOPOM IBETA M KavyecTsa
JCKOPATHBHON BHYTpeHHell OOMMBKYM caloHA, 3aBEpMaouiel oSInee BNevaTHAeHHe oT
BCEr0 WHTEphepa canoHa B uedom. Kpome Toro, B ofmuit MHTEphEep MACCAKKPCKOA
KaBuHBl BXOIST ABEPH M OKHA, & TAKKE ABEPH M JIOKW JLUTA BHIXOXA M3 CaMOneTa npu
asapmm.

Kpecaa YromagemMocTh naccaxupa, CHASIET0 ANATEALHOC BpEMs B Kpecne,
JABHCHT OT PA3MEPOR W YIPYrocTd mopyikw 7 (oM. puc. 6.19, @) cumenss, dopmer u
YIPYIOCTH MOAYIIKA COHHKH. YTOMISEMOCTh YMEHBIIAETCH, ©CNH YTOM HAKJIOHA CITHHKH
5 Kpecesi MOXKHO M3MEHSTh B MONETe, &CIM ECTh YIO0GHO PAacroNnOXeHHEIE NONOKOTHHKH
6, 1 T.4. Pasmepnl kpecen, MX KOHCTPYKUMS M Pa3MEMIEHHE B CAJIOHE 3ABHMCAT OT KJAacca
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Puc. 6.21. MHTEpBED NACCAXHUPCKD-
10 canoHa, rapaepal u Tyaner

casona. B maccaxmpekoii xabune moryt GbITh CaIOHBI pasnoro xiaacca. Tax, pasmepst
MEXIY NOLTOKOTHWKAMEA Kpecesn mamensiores or 400 zo 500 mMm, a mar mexay kpecia-
mu or 750 go 1500 mm.

Kpecna moryr 6HTh OAMHOUHBIMH, HO uame B Buae GJ0KOB M3 ABYX WM Tpex Kpecen
(em. puc. 6.19, 6), Basa kpennecrua Kpecen K 101y, pacCTOgHAE MEXAY HANPABITHOLH-
mu pesncamu 3 (cM. ceuenne F—b Ha prc. 6.36, 6) ana moloro Knacca cajJoHOB CTaH-
HAPTHHIC, 4 CAMA KOHCTPYKIHSA KPEILTEHHI KPECE/l K HANPABISIOUMAM pestbeaM § 103Bo-
ager BricTpe MpomM3BOAMTL cmeny Kpecea. Ha puc. 6.19, ¢ nokasaHm OCHOBHEIE YaCTH
AOCTATOUHO PACOPOCTPAHCHHON KOHCTPYKuMH G1oka xpecen.

3meck: | — HANPABSIONME PEIbCHI; 2 — KPOHIITERHB {CHIOBOH KAPKAC, HA KOTOPCM YCTaHARMIHBACTCS
Tpy0a 10); 3~ yannl KpenicHMs kpecen K TpyGe; 4 — OTKMIHOMH CTOMMK;, J — OTKMIHAS CITMHKA C YrIaMH
oTkonenHs J10 30%; 6 — NOATOKOTHHKY; 7 — MSTKAH B OCHOBHOM H3 NOHYPETRHOBOD NOPONIACTA TOAYIIKA
CHIEHBS, & — xnonga FOPABRJCHHS MEXAHMAMOM, OTKJIOHSKIOUIHM CIHHKY; 9 — TIPMBN3HBIE PEMHM, 1o —
OCHOBHOM CHIOBO# dnement Gnoka kpecen — tpyGa; /J — Goarsr; /2 — (DUECATOP NOTOMEHMS Kpecia Ha
nanpasasomel,

MOakcarop 12 Bmecte ¢ Gorramu /] No3BONMIOT YCTAHABINBATE KPEecia ¢ JHOOHM
MHTEpBATOM Ha perbcax /. Ha crmEKe Kpecia, ero ofMBKe CAGAAH KApMaH LISl NAKETOB
M OTKHIHOTO cronmka 4. Ha Kpecnax sakperuvicHbl NPHBASHBIE PEMHM 9 ju1s (DMKCATIAH
naccaXXmpoB B Kpecae BO BPeMsi BANeTa, MOCANKA B B apapuitHEX caTyaumrax. Kaxnoe
KPecio CHabKeHo HHANBHAYATEHEM BEHTHASTOPOM, ABAPHITHEIM KUCI0POAHEIM GI0KOM,
4 B KADMaHe TOJ CHAESHBEM HAXONWTCA WHAHBHAYAILHEIN COACATENLHEI KHIET.

BurTorwe noMmeniedua Haopac 6.21, ¢ u 6.27, 6 nokazan uaTepbep
[HPOKO(I03ENMKHOIO IBYXNAMyOHOTO caMoneTa. B MHTEpsep Naccaxmpckux CANOHOR
sxonar Gydern, rapaepobs u Tyaners. Pasmeps rapaepobos (em. puc. 6.21, 6), yncio
Tyaneros (cM. puc. 6.21, @) n Gyderos, paaMepsl NONOK Han KPECIAMH MACCAKHPOB HIH
CHENHANBHBIX KaMep A8 PYYHOH KJIAJH ONpeAesisioTcsl NCXOAS M3 4YHCIa MaccaXupoB
¥ aabHOCTH MOJeTa.

8 3ax. 1148
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CucreMa KOHAMUOHOHHPOBAHRKA BO3/JAYXa {(CACTEMA XH3HE-
ofecieucHHS HAa BHICOTHHIX CAMOJETaX) onMMcHBaeTcs B moxpasa. 6.8.10.

ManwmeuwayansHags BEHTHANS N A S YEPes ynpapaseMue Hacaaky /7
Haa KPECaaMH MOABOAHTCA K KaXKIOMY maccaxupy (cM. puc. 6.33).

HWuepuBsuayanbane nmaadoHb AIM JONOJHATENBHOIO OCBEIICHHSA
0OLIYHO PACTIOAATAIOTCH B ITHX XKE MECTax.

JekoparusHas OOGMBEKA CANOHA JENAETCH M3 JIETKAX, XOPOMO MOKOUIHX-
€S MATCPMAIOB ¢ XOPOMIEH 3BYKONOIIOMAEMOCTHI) M OPHECTOHKOCTHIO, MPHSTHONO 1IBCTA,

Hanbonee nmonmo nepeuncieHune Baime TpeGopannd K KOMIOHOBKAM MACCAKMP-
CKMX CANIOHOE Y/OBJCTBOPEHB B KAOMHAX COBPCMEHHBIX MACCAKHPCKAX CAMOJIETOB
(cm. puc. 6.21, @), rae naccaXxupckue CAMOHK PasMelieHsl Ha BepxHel nanybe. 3nech
¢ ABYMS NMPOXOJAMH pa3MemeHnl TpH G70Ka Kpecen mo TPH Kpeciaa B Kaxnom Groxe,
Gyderst 3, kamepsl 2 1S PYYHOH K1am| 110 000MM GOpTaM HAX KPECAAMA 5 MacCaKupos,
rapaepobul, TyaneTe, asapumiibie geepu. Ha Huxsedl many0e pasMenieHsl BXOAHEIE
nBepH — tpansl [, Garaxusie ornenennd 4, kyxuau. [Ias 0poxona B casioHb HA BEPXHEN
nanybe umerorcs yaobHBE JeCTHHLE 6.

6.8.6. Tepmernueckie kaduusl, Ha pac. 6.22, @, 6 nokazans BHEIIHUE OYEPTAHHS
M CCUEHME NEPMETUYECKON KaOWHbI OXHOMECTHOIO camonaera, a Ha puc. 6.22, z — ouepra-
HAS TEPMETHUECKOH KaOHHH (repMEeTHSHPOBAHHBIX OTCEKOR) COBPEMEHHOID MACCAXKHPCKO-

TO camoJIeTa.
H3BHITOUHOND AABNEHNA ODIMBKA TEPMETH3UPOBAHHKIX OTCEKOB B 33BHCHMOCTH OT

WX KpHBM3HH (cM. puc. 6.22, 6) HATpy>KAaeTCs PACTATHBAKMIMMA MITH CKAMAIOMIAMA

P
@%

o
=0

Puc. 6.22. lepmetiueckue xaluus camoneros. Cxema
HAPYIKEHHS HNEMEHTOB TEPMETHUECKOH KaGuHBL Malnl-
TOUHBIM JaBIEHHEM

Lt

Puc. 6.23. Konctpykums cepHueckord repMojHmma
PEPMETHHECKON KabUHET
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pacnpeae/cHHBIMH yonnnamu ApRf (oM. puc. 6.22, 8). 3pech R — pajguyc repMeTHInpo-
BanHoOrO orceka; f — koapdmumeHT GesonacHocTH; Ap — WIBHITOUHOE NABNEHAE B OTCEKE.

B nonepeunom ceuernun dosenska {cm. puc. 6.22, 2) B obmueKe OT AEHCTBHA ITHX
CHJl BOSHMKAIOT HANDSKEHus o, = ApfR/ 86 B cayuae MpIMHAPAYECKOTO OTCEKA CO
ctheprueckam aammeM (cm. puc, 6,22, d) Barpyxenue fHHINA HAOLITOUHBIM JABJICHHEM
Ap BBISORET B OGIIMBKE NIPOAONEHEIEC HANPSKERNS O = ApfrR%{ (2nRB) = ApRf/ (25),
KOTOpBIC NMPHMEPHO B [IBA PA3A MEHBIIE 0,. 37cCh & — IKBHBANEHTHAS TO/IIHHA OOIIHB-
KM C YYETOM COBMECTHO paboraiommx ¢ Heil cTpurrepoB., OnHAKO 9TH HANPSKEHUS B
BEPXHEM CBOIC MOTYT CKJAABIBATHCH ¢ HANDPSDKCHUSAMH, BOSHUMKAIOWAME npu pabote
trosenska Ha Maru® (BepxHMI CBOA NP 3TOM paGoTaeT yale BCEr0 HA PACTSREHHE),
O1 H36HITOUHOTO AABAEHHSA (B OCHOBHOM OT HANPSXCHMI a,,) JOMOJHATE/IBHO HATPYXKa-
JOTCH PANMATBHEIME CHJIAMA INAHTOYTH (CM. puc. 6.22, ¢). JTH CUB B CIyHae Uu-
JuBApHYecKoro (ro3esKa (TepMeTHUEcKOro OTCEKA) 118l INAHTOYTA CAMOY DABHOBEIE-
us. B Mectax nepesoma obpasyomux repMoorceka (puc. 6.23, @), BanpuMep B cTHKAxX
€€ WMIHHAPHYECKOH yacTh / ¢ gHMmeM 2, HArpy3KH MOCYT OKA3aThCH BECHMA CYLIEC-
TBEHHBIMH, YTO TPeOyeT MOCTAHOBKH 3ECh YCWACHHBIX mmaHroyTos 3. Ha puc. 6.23, 6
NOKA3aHA KOHCTPYKUHS CTHKOBOTO COCOMHCHHS CHEPHUECKOrO AHMINA C LHTHHIPOM
repMOOTCEKA, TIEPECTHIKOBKA CTPUHTEPOB 4 ¢ MOMOMBIO (DMTHHIOB 5 HA YCHICHHOM
WNAHTOYTE M KOHCTPYKIIMS OTAEAbHBIX CTHIKOBBIX Y3J0B TAKOr0 COCAHHEHWUS,

KoHCTpYKI#s [UIOCKOTO JIHHINA ZJIS FEPMOOTCEKOB TPeByeT TpH CPABHUTENBHO TeX Ke
VONOBMAX W pasmepax 0ojiee MOIHOIO MOAKPENICHWS CTCHKH QHAMA (YCHICHHOTO
MMARTOYTA), M CAMA CTEHKA 3AECh TOMIIE, TAK KAK MOCKOE JHMIIE OT M3BHITOUHOro
nasienns Gyaer paboraTh CUIE W HA H3rHO.

FepMeTmsaumuum B repMokabMHAX NONTEXAT 3aKJACOOUHBIE M GOATOBHIE
COSIMHEHMS DTEMEHTOB KapKaca ¢ ODIMMBKOM, JTHCTH OBMMBKY M MAHETH MEXY coboil,
PHBOTH M3 KAGMHBI TAT M TPOCOB NMPOBOAKHM YNPABJEHHS CAMOJETOM M JIBMIATEISMH,
TpyOONPOBOIE JHEPTETHUECKAX CHCTEM CAMOJIETA (THIPABJIHYECKON W THEBMATAYECKOH)
H CHCTEMBl KOHAMIMOHMPOBAHMS, XKIYTH 371CKTPONpPOBOAKH. ['epMETHINDYIOTCA TaKXe
mﬁap}[, BXOOHHIEC H ﬂﬂapﬂ_ﬁﬂﬂc ABCPH M JIXOKH, OKHA, B KaqyeCTBE FEPMCTHKOB Ond
BHYTPHILIOBHOA ¥ MOBCPXHOCTHOM repMETH3ALMA KAGHH NMPUMCHSIOT JKMAKME TCPMETHKH,
FEPMETH3NPYIOMHE JTEHTHI, 3aMaskH. 33KHEHD‘IHHE HOIBhI, KAK NPAaBHIO0, HEC MEHEE YEM
ABYXPSIHEIE.

Ha puc. 6.24, a nokasan (ro3es ¢ NONCPEUHBIMA CEUCHHSAMU FEPMETU3MPOBAHHBIX
OTCEKOB MACCAXMPCKOro camonera. 3ueck repmerusauns (prosensxa (obmusku n
repMOTHMIN) OCYHIECTBASETCH 3d CUCT TOTO, UTO HA FEPMETH3NPYEMBIX yuacTkax drose-
A8%a BOATH H 3AK/IENKH YCTAHABIMBAOTCA C HATATOM (MPHMEHSIOTCS 3AKICIKH TIOBBI-
WIEHHOrO HATSATA (CM, prc. 6.24, 6) MM 3aKACNKH ¢ KOMIeHcaTopamu) . Mecra BoamMox-
HOIf YyTEUKH BO3AYXaA 4Yepe3 NPORONBHBIC W MONEPEYHBIE CTHIKH N0 GOATOBHIM COCAMHEHN-
fM HA BHCIIHMX M BHYTPEHHHX TOBEPXHOCTAX (DIO3EJISkKA MOKPHIBAIOT CIIELHATBHBIMU
KATKUMHA TEPMETHKAMH. FB])M(:THaprIDmaSI JIEHTA. NCTIONB3YETCS TPH 9TOM KAK Cpel-
CTBO OT MPOHMKHOBEHMS BJATH BO BHYTPEHHME OOBCMBI HErEPMETHUHBIX uacTeil drosens-
xka. s obecrieueHHs repPMETHYHOCTH MPOJOALHEX M MONEPEUHLIX 1IBOB KPEMJIeHHS
obmuekn ! (pesepoBAHHBIX MaHe el 6 K NPOJOABHEIM J§ ¥ NMOMEPEYHBIM 4 CHIOBBIM
oneMeHTaM (rosenska TPEMEHSTIOTCS COCTMHEHNs!, NoKadaHHsie Ha puc. 6.24, 6. Ha atom
pucyHKe: 2 — FepMeTHK; 5 — YIUIOTHATENbHAS JICHTA.

Jlnda ynnoTHeHMs OTKPHIBAEMHIX KPHINEK JIIOKOB H ABEPEH NPHMEHSIOT PE3MHOBLIE
npodia (C WX TOMOIIBI0 OCYMECTRAACTCH TEPMETHIAMA U 3BYKOM3OI9uAs Kabun), a
wig hoHaAPEH — PE3MHOBBIE HANYBHEIE NUTAHTH, YKIAJLBAEMEIE B CIIEUHATLHBIE KOPOOB
no obsogam mnox homaps kaluHB, B TOM umWcjie W Ha nNOA(OHAPHONI XECTKOCTH
(cm. puc. 6.26, ceuenne A—A). B muranrm 6 nonaercs sosgyx ¢ pasacamem 0,15...
0,20 MITa, wianm paCIUMPSIIOTCS M YIUVIOTHSIOT CTHIKM Mexny donapeM u noxdyoHApHO#
HKECTKOCTBIO.

8*



Puc. 6.24. I'epmoxaBuua ¢ cevennsiMy. BapyanTh! FEPMETH3ALMK CTLIKOBLIX COBTUHEHMHA

HawnBoasmmue TPySHOCTH npeicTasiseT IePMETH3aUusd BEBOAOB M3 Kabuum Tar H
TPOCOB NPOBOAKH YIPaBicHAS camonctoM (puc. 6.25). 3xece mns T4r ¢ BossparHo-
NOCTYNATEBHBM [ABHXCHACM HCHOMB3YIOTCH TodprposanHbie (CM. pHC. 6.25, @) pesuHo-
BHIC [LTAHrH 3, Kpensdmmecsd OgHAM KOHIIOM 4epes (iaHen 2 K cTeHKe kabuum [, a¢
Apyroit croporsl — K Tare 4. Takoe yiioTHeHHE TAT 06eCMEUHBAST JOCTATOUHO HAEK-
HYIO IepMeTH3anui0 kabuHel B MECTE BHIBOJA TSI, HO HA TArY, a CTAN0 OHTh, W HA
KOMAHHKIE PhYArM YOpasieHus npubasnsercs ycwiume Apf, rie f — miomags nonepey-
HOo ceuenus rod)pHpOBAHHOTO LIMAHTE, HA KOTOPYIO AeHCTBYeT H30HTOUHOE JaBNeHRE
B kabune Ap, CHADYXH ULIAHTA — CTATBHBIE KOAbLA, TIPENATCTBYIOWME €r0 COAB/IHBA-
an0. HeobXoauMoe nepeMenieane THr YpaBIeHAs HE J0KHO OrPAHMUMBATLCH BOSMOX-
HBEIMH AeopManmaMu rodpuposastoro maanra, [pu GonsmomM nepeMeniensy Tar wiH
TPOCOB YNPABAEHHS NPAMEHSIOT BHBOABL TS HJIH TPOCOB 4epe3 PesuHOBLIE mpobKH,
34XATHIC B KOPHYCE, MO THIY TEPMOBHIBOAA, MOKA3AHHOrO Ha puc, 6.25, 6. Ha aroM
PUCYHKE TAT@ YOPABACHHR 4 NPOXOANT 4Epes 3aXartylo HakHanoil raikoil § rpadmroBo-
acOectoryro HaGuBKy 6. QyannemM 2 Taxoli TePMOBHIBON 3aKPEIUIEH HA CTEHKE ! KabuHbl,
Ipm Takol KOHCTPYKIMH TePMOBHEIBOZIOB TOBHIIACTCS TPCHHE B CHCTEME YIPaBICHHI,
APHYEM CAJIBI TPCHUS W KAYECTBO FEPMETH3ALME ONPCAC/ISIIOTCS BO MHOTOM COCTOSHHUEM
HAOUBKH 6 ¥ CTCNCHBIO e¢ 3aTsxkkn ratikoi 5. TTosromy, yUuTHBAS HEAOCTATKYN repMo-
BHIBOJIOB N8 TAP € BO3BPATHO-NOCTYNATCAbHBIM ABMXKEHMEM, CTANH MCIIOAL30BATH B
MECTAX FEPMOBBIBOAOE THIH C BPAMATEABHEIM ABXenneM (cm. puc. 6.25, d). Ha artom
pucynke: /6 — xauanku PH u PB B repmernunoii sone; J7 — xopnyc repMoBhBoga; /8
— kavankuw PH m PB sue repmerdunoit sonsl; /9 — yNIOTHATENLHBIE TPOKIANKH,
Iocnepnme mMoryT ObiTh B BHAE CANBHHKOB WAH CHICUMANBHEIX VIUTOTHHTCIBHEIX MAFIKET,

Ha puc. 6.25, 6 NoKasaH repMOBRIBOI HIKHETO KOHI@ PYUYKH yOpasjieHns. 3mech
MCO0Ab3yeTcs "uyJjok” M3 HENPOHMLAEMOW NN BOSAYXA TKAHW 9, 3aKpemieHHbni dan-
uamun 7 w8 Ha pyuke v Ha nony kabuasl. Brsons TpyBONpoBONOB PasIMUHBIX CHCTEM
PEPMETHIAPYIOT CNENMATLHLIMA MEPEXOTHAKAMM TaK, KAK 3T0 NMoKasaHo Ha puc. 6.25, 2.
3nece: 7 — tpyGonpoeoan; /0 — HATMENH, YIUIOTHAOMKAC NPH 3aTSXKe rack [/ tpyOu
7 B nepexopauke /4, sakpennensom duianuem /5 W raikoi /2 HAa CreHKe repMokabHHL
1. Mexuy crenxoi u (p1aHUEM, CTEHKOH U Taiikol yCTaHaBIMBAIOTCS YINOTHATEIbHKE
anacruunble wanbne 13,

DuekTponpoBogKa B BUAE cOPMHPOBAHHEIX N0 (DYHKUNOHANBHOMY HASHAYEHHI
JKIYTOB BHIBOAMTCH 33 OPEHENbl TEPMETHYECKHX KaOMH C HOMOMIBIO CHEUMANBHEX
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Puc, 6.25. Bapnantsl répMOBLIBOA0E DJIEMEHTON NPOBOSKH YIIPABIEHHS

mrencemsHEX pagbemon (LIP) ¢ konmpoBaHHEM s yaobeTBa JKCIUIyaTaunn wmmhpoM.
OTH PasHEMK YCTAHABAMBAIOTCS HA CTEHKAX KaOwH.

Kauectso repvernaaumy KaGuH OUEHMBACTCH [0 YTCUKE BO3AYXA MPH PACHETHOM LISt
kabuenl nepenane gaBnenwii. Yreuka Bo3ayxa He ao/pkHa npesbimarh 2...10 kr/u ma
1 M obnema kabunst [17]. Tlpuyem Gonblime 3HAYEHHS OTHOCATCH K CAMONIETAM C
MEHBIDMM 00BEMOM KabuH, 4 MEHBIIME 3HAUEHHS — K OGONBIIMM NACCAKUPCKAM M
TPAHCIOPTHHIM CAMOTETAM.

6.8.7. Koncrpykums ponapeii. Konerpykunn osapeit kabunisl ieTunka va uctpedu-
TenaxX nokasans Ha puc. 6.18, ¢ m 6.26, ¢. Koncrpyxumy stux dorapell oTnuuaoTcs
B OCHORHOM KOHCTPYKUMei # (hopMoil nepeaHero HemoABIKHEOro Kosuphka. Ha donrape
(cm. puc. 6.18, 6) HA NepeaHeM KOSHIPEKE HET META/LTHYECKHX HEPEILIeToR Wik ioloBora
ocrexnenus, W obDBOgBE CAMOID KO3HpPEKA Oosiee IUITABHO COMETAIOTCS C 0OBORAMYT HOCOBOM
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Puc. 6.26. Konctpykuus donapeit, 3aMKOB MX KPEIJIEHHS M YAJI0B 3AKPEIIEHHSA CTEKO

yacTh (rosensxKa, UTO CHHXAET ADPOAHHAMAMECKOE CONPOTHBIACHHE BCero (oHaps.
Crpemaeane oco0oIuTh (DOHAPh B MEPETHEN ET0 YACTH OT META/JIMYECKHX MEPEIIeTOR
75 OCTEKJIEHHs], Memalomux 063opy nepexseit moaycdepsl, MPUBENO K TOMBJACHAI Tak
HASKIBAEMBIX KAIIEBAAHLIX (QoHApEl, ¥ KOTOPHIX MEPeTHMil KO3HIPEK M OCHOBHAS MACThH
OTKMIHOTO WIH CABAXHONO (hOHAPS BHAOJAHEHH KAK OJHO LEoe.

DoHaph COCTOMT M3 META/LIHUECKONO KAPKACa, B KOTOPhI BMOHTHPOBAHO OPraHMuec-
KOE WIH CHIMKATHOE CTEKIO. ['epMerHsaius OCTEK/ICHHH, KAK DTO BMIHO M3 CEYeHHH Ha
puc. 6.26, OCYIECTBAAETCH ¢ MOMOMIBIO 3/ACTHUHKIX PESHHOBHIX MPOKNAA0K, XKIYTOB H
repmernka, Meranauueckuil kapkac donapeii ofianaer BHICOKOH KeCTKOCTbIO, uTOGH
cTeKk0 npr ero aedopmanuax He norpeckasock. CaMo CTEKI0 B KAPKAce AOJIKHO
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KPENHTHCH HE JKECTKO (C MOMOMIBIO YIOMAHYTHX BHIIC 3TACTHYHBIX TIPOKTANOK) € TOH
XK€ UENbH0 — COXPAHUTE UE/I0CTh OCTCKJACHM,

Heaapucumo ot ouepransit 1 Gopmsl GoRaps ns KaGHHEL OTHOMECTHOTO HCTpelHTess
(HerpebuTens-0oMOAPIMPOBIIMKA, WITYPMOBUKA) OH YALIE BCETO COCTOMT M3 OTALABHOIO
NEPEHHETO KO3BIPbKA o OTKMAHOM WJIWM CABHXKHOM OCHOBHOH 4acTW, CAyKaoie nas
HOPMANLHOTO BXOZA TETUMKA B KAOWHY, BHIXOAA M3 Hee MOC/AE 3aBEPIIEHHY TIONETA W
NOKHZAHKSE CAMOJICTA B ABAPHITHBIX CHTYALMSX C MOMOMLIO KATAMYJBTHPYEMOro Kpecna.
Il1a npenoxpanenus TEPEAHETND OCTEKIEHMS OT 3ANOTEBAHNA M OOMEP3AHUS MCHONb3yeT-
¢f MOJOTPERB TETLIBIM BO3AVXOM HJIH 3JEKPONOAOrpes.

Koamipek (noBosoe crekno) [ (em. puc. 6.20, ) nomkeH BHICPKUBATD MAKCUMATHHOC
uIbnTOUNOE AaBAeHMe Ap.. WSHYTPE KaOWHBI, COOTBETCTBYIOIIMH OrpaHWuEHHSM
CKOPOCTHO#M Hamop pV=/2 CHAPYXH, 4 TAKXKE YAAPHHE HArPYSKH OT CTONKHOBCHHSA €
nTHUeil B nosere y seman npu ckopoctn V= 1200 xm/u. Ha mrypmosmkax Wn-2,
Ma-10 u HEKOTOPBIX HPYIMX CAMOIETAX B KOZHIPHKE 3aKPEIIfnoch GpoHECTeKIo,
APEAOXPAHSIOMCE JIeTYAKA OT MYJb M MEJKHX OCKONKOB mpH ofcTpene camonera ¢
nepeaneit momycheps.

OTkuanas wam casvsxnas uacth 2 oraps (yansl ee KPensieHns!) JOJKHA BLIIEpKH-
BATH HATPY3KH OT H3OHTOUHOTO NABJCHAS M3HYTPH KaGMHH HA 9Ty 4acTh OHApPS M OT
paspexkenus Hajx HUM npu obrekanun (onaps MOTOKOM Bo3nyxa. Boabmas peapumna
ITHX HATPY3OK (MMES B BMAY MUIOLWALL MOBEPXHOCTH (DOHAPS) HPEHBSIBASIET NOBLILIEHHEIE
TpefoBasny K KOHCTPYKUHM Y3710B KpemicHus (osaps k duosenaxy — samkam 8,
PacnoNoKeHNLM B MoAdOEAPHON XecTkocTH 5 (oM, ceu, A—A, puc. 6.20, @) n dukcupy-
ouM (POHAPh B 3AKPHITOM [OA0KCHHA. [IONONHUTE/IbHbIC HATPYSKH HA O9TH Y3Jbl
kpericHus (hoHaps K nogOHAPHOH KECTKOCTH 5 CO3JAeT H JAB/ACHAC B WLJIAHTAX
repMernaanan osapa 6 {cM. ceu. A—A n B—B ma puc. 6.26, @). OTKHgEBE yacTH
(boHAps, KAK MPABHIO, OTKPLIBAIOTCH C/ICBA HAMPABO (MO MOETY), BPYUYHYIO C NOMOLIBIO
CHGUAANLHBIX BHEIIHEH MM BHYTPEHHEH pyKosSTOK J (4), YCTAHOBJISHHKX HA Kapkace
tonapy. [pn nosopore (hoHAPY OCHIO BPALCHHS 19 HETO CIYRAT NETIH 7 3aMKOB 8 (MX
184 o TpapoMy GopTy), a mna dukcanum GoHAPA B 3aKPHITOM NOM0KCHAH — netnu 7
samMkos 8 mo mesomy Gopry (ux Toxke ABa). B oTH metam BxoAaT mwTHpM 9 3aMkoB
(M. ceu. A—A Ha puc. 6.26, @), ynpaBndeMeC PYKOSTKAMH J u 4.

Ipu asapudnom copoce honapa nernn 7 3amxos 8, coemnusiomme hoHaps ¢ (rose-
aker 1o oboum Gopram, 0cBOGORAARTCH OT KpemIcHAN ¢ QOHAPEM M OCTARITCH B
rHesnax noadonapron xectkoctd. Cam ke oHAPh BHTAIKHBACTCH BREPX HAA KaOWHON
cucTemoit mopbpoca onaps ¥ RAGETAIONIAM MOTOKOM BO3AYXA OTHOCHTCA B CTOPOHY, HE
MEMAs KATany sTHPOBAHMI0 aeTunka, COpocy PoHADS NOMOTAKT ¥ CHUTBI PA3PCKEHMS
ACHCTBYHILIHE HA HETO.

Koncrpykums s3amkor 8 npusenena wa puc. 6.26, 6 — B nonoxexnnn "3aMok s3akpeT”,
a ma puc. 6.26, ¢ — B NonoxkeHHn "3AMOK OTKPHIT” OT ampapmifHOM cHCTeMm cOpoca
tovapa. B kopnyce samka /2 na conape neras 7 cBouMM (DUTYPHEMK BHIpE3aMU B
BEPXHEH wacTH yAepxuBaeTcs puivarom [0 v sanukom 6. Huxnas ke wacts neram 7
npH 3aKPHITOM (hOHAPE CAYHKAT ANF ero (PuKcAnvd B 3aKphiToM nonokendd. Ha ceuennm
A=A (e, puc, 6.26, ¢ u puc. 6.26, ) NOKAAHO NOJIOKEHHE, KOTHA WITHPL 9, ynparise-
MBIl OT CHCTCMBI OTKDBITHS — 3aKpuITHa (DOHApPA (B TOM uMcie W OT pyuek § wam 4),
BXOJAT B oTBEpcTHE /5 B meTae 7.

XpocTopuK puiuara /() yaAepxKHUBASTCH Kavyanakoi /J, W 0HA HEe MOXKCT TIOBEPHYTHCH [0
TEX TOP, NOKA ¢e aanupaer ock Kauanku [7, [pu apapuisom copoce donaps cuerema
TAP OT NHPOMEXAHMIMOB NOBOPAYMBALT Kavanku [/ m ocu 14 Beex 3aMKOB no ofonm
Gopram KaOWHB B NONOXEHHE, KODIA MPOPE3H Ha ocsax [4 ocBoGOXIAOT (MPOmyCKAT
Uepes Npopesb) Kauaakm 13, sannpaiomme puvarn /0§, TeM CaMBIM, NETIH 7 B KOpHyce
samMkoB [ wa cdouape. [Tetnn 7, yaepxurawmue GoHAps Ha (QIOZENLKE, TAK KAK B
oTBepeTHa /5 DTHX meTesb BXOAAT WITHPH 9, OCTAOTCH B THE3AAX 3aMKOB Ha drozensxe,
a cam (hoHAPH OTAEAAETCH OT HErv.



Ha ceuennax A—A, 5—8, B—B w I'-T (cM. puc, 6.20, @, ) NOKa3aHO 3aKPENICHHEE
CTEKON Ha kKapkace (oHaps, MAAHTA repMeTH3ammMM 6, mTHPh 9 daMka § aakpuiTHd
thoHaps.

Ha pumc. 6.26, ¢ npuBegeHa ZOCTATOMHO PACHPOCTPAHCHHAS KOHCTPYKUMS oHaps
[IMJIOTOB IACCAXKHMPCKOro (rpancroprhoro) camosera. Kapxac domaps eeimoases w3
OTAEABHBIX pam 17, COEAMHEHHBIX MEXK1Y coBoil GonTaMK 10 BEPTHKAIBHAIM CTEIKHAM.
Huskime CTEpKEM Mosca Kapkaca onupaores Ha noadoHapusii gomwxepon 19 u obox
mnauroyta /8 W kpenarcs K HuM uepes huruara. Bepxume crepxkuu pam ofpasyior
RepXEMI NoAc kapkaca (onaps, K kotopoMy (uTHHraMH 1 BOATAMM KPENATCH HNEMEHTH
kapkaca "kpeimm” honaps. Ocrexnenue (POHAPS COCTOMT M3 TPEX JO0OBHIX CHJIMKATHHIX
crexon ¢ oforpepalomumMy oneMentamMu (atk crekaa (eM. ceuenue I ua puc, 6.20, 2)
CrocobHb REAEPXATE YAAD OT CTOAKHOBEHMS C MTUIEH), ABYX GOKOBKIX OPraHMuecKux
CTEKOJI, UCTHIPEX BEPXHHX ONHHAPHEIX CTCKON H ABYX caBmxubIX doprouck 20. Bee
CTEKJIA BCTABJSIOTCA WSHYTPH KaOWHE M Epenarcs GOATAME Yepe3 NPIKAMHEIE SICMCH-
ol 22 x kapkacy (OHAPH ¢ MCNONBZOBAHMEM ICPMETHKOB 2] M PE3HMHOBHIX NMPOKAANOK
23 (cwm. ceuenws T—I" n J—/7 na puc. 6.26, 2). B srom cayuae naburousoe gasncane Ap
CTIOCOBCTRYET NOBLIIEHHIO TEPMETHYHOCTH OCTEKEHMS,

6.8.8 KoHCTpYKIMS ABEPEH M JIOKOB 0/kHA ofecneunsars Obictpyio n ynobuyio nis
MACCAXKHMPOB NOCAAKY B CaMOfJET, BhIXOJ H3 CAaMOJCTa MOCJIC OKOHYAHHA NoJeTd M
Gh[CTp(]B NMOKHIAHHE CAMOJETA B HBBFHHHHX CHT}'aI.IHH.K (:TBaKyH.LlHﬂ NacCaKMpos H
JKMTAXKA M3 CAMOZETA B TAKAX CAy4asX [O/KHA NPOUCXOauTH He Gosee wem 3a
1,5 mun),

Jna obecneuenns aTHx TpeboBaumil NOMKHO BBITH AOCTATOUHOE WMCAO jBepeil W
JIOKOB, B TOM UHCJIC ¥ ABAPHITHBIX; PASMEpPH ABEPCH M JTIOKOB I0/KHB BBITH A0CTATOU-
HBIMH [/ TIPOXOAA NMACCAKMPOB; KMHEMATHKA ABHAKCHHS JBePei JomkHa obecnieunsarh
npu mefombmmx yowmmax Geictpoe oceobOKICHME TPOEMOB ABCpei M ux 3akpuitue. Tlpa
JTOM HE JONAKHBL 3ArPOMOKAATHCS BHyTPeHHKE obbeME (iosenaxa, Heobxogumeie ana
paaMelleHs rapaepoboB WK KPEcen, W AOMKHb 00CCHCUMBATECS HANCKHAS IepPMETHaa-
OHH H IBYKOH3IOIALHSA Kaﬁﬂ'ﬁ, HagaexHad d}HKCEuHH m!epei'i B 3AKPHITOM TOJIOMKCHHHA.
AB&]pMﬁHh]E ABEPH H JIIOKH OOJIKHBI oﬁcmctmna'rh BBBKyaI.[IﬂO NACCAXRMPOB NPH NOCAZIKE
camonera Ha BoAy WiH Ha (osensk Ges maccn.

BhIXOaHBIE JBEPH /IS TACCAKMPOB OORIUHO PACTIONATAIOTCH 110 AesoMy Gopry dirosens-
*:, 4 moxu (pesxe JABepH) An norpyskm Oaraxa — nio mpasomy Gopry. Ecnm naccasmp-
cKas KabuHa pasneseH:a Ha Casonbl, TO HA KAXALH CAJOH NPEAYCMATPHBAETCH OHA
mecpk. Ha pmc. 6.24, ¢ oKasaHo pAcIOIOXCHUE TPEX (MO MMCAY CAJIOHOB) ABEpCH Ha
aopobyce Mn-86. Tak kak paamcpel aeepei B cpeaneM cocraeasoor 1700%800 mm, Takue
BoabIMe BHIPE3K AAs NPOCMOB OCNAGNEOT KOHCTPYKUMIO ¥ Tpelyior GonbluMx J0n0aHH-
TC/ABHBIX JATPAT MACCHl HA YCHJICHWC MPOEMOB (YCHJICHHBIC IIMAHNOYTH M0 Gokam npoema
H NpoJoJbHBIE GANKH CBEPXY W CHM3Y npoema). ITHM M 0OBUCHHETCS OrPAHMYEHHOE
HuCao ;[HCpC‘V‘L STU XKE NOJOXKEHHE MOJTHOCTBEID OTHOCHTCH W K ABEPHAM 1718 ElBa]J}[ﬁHCIl'U
nokupanns camonera (ux na aspodyce MUn-86 weTnpe), v K J0KaM, Pa3MEPhl KOTOPHIX
obhuno Haxonsres B npepesax 1100x500 mm. Isepn Ha aspofyce pacnonaralorcs Ha
nepxneit naaybe no oboum Bopram camonera, a JIOKH — Ha HMxKHER nanybe.

BricTpas B ynoOHAs [ NACCAXMPOB NOCAAKA B CAMOJIET ¥ BHIXOA M3 HETO AOCTHTA-
I0TCS IPUMEHEHHEM JBepeil Hal OTKMIHBIMH TPANAMH, 3aKPEIUICHHBIMH Ha CAMOJICTE,
WIH KOHCTPYKTHBHO CBASAHHLIX OTKHIHBIX ABCpeiff-Tpanos. 3T0 yNpomAcT a3poApPOMHYI
BKCﬂleaTaEl]‘llﬂ CaMOJIETOB — HE HYKHBL HEPEHBHX}HIIE CAMOXOAHBIE Tpanbl, AENAET
camoner Gonee ABTOHOMHBIM, DPEIKO COKDAIIAET BPeMs OxHaands, OCo0EHHO mpH
HEXBATKE NEPEABHIKHBIX TPATNIOB HA A9POAPOMAX AN MOCANKM M BHICAAKH MACCAXKHPOB,

Ha puc. 6.27, a npuBefeH OOHH H3 BAPHAHTOB PA3MEINCHAT OTKHIHOTO TPANa-IBCPH
HA CaMojeTe. Ya3/as KPeIUIeHHs TAKOIO TPala PacToNoKCHBL HEMOCPEICTECHEO V HIKHEIO
npoeMa BXOTHON IBCPH H O0CCTICUABAIOT €0 MOBOPOT — BHIITYCK B pabouce TOMOXCHHE.
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Puc. 6.27. KOHCTPYKUMS ABEPH CO BCTP TpANoM, pacn
@ — B XBOCTOBOW uacTH (hiosensxa; O — B HIKHEH uacTv Gopra (iosesska

Tpan ybupaerca B (prosensx, 3akpeiBas B HepaboueM NONOXKEHHH TPOEM B XBOCTOBOMH
HerepMeTHYHOM uacTH (rosensxka. MAKTHUCCKH s PEATHSALIHH OMHCAHHOIO TEXHMYEC-
KOro peleHHs WCIoab3yerca HeGOABINONA OTCEK CHH3Y XBOCTOBOH uactn (iosenska.
Onmako HebosbInas MPONYCKHAS CIOCOOHOCTh OrPAHHUMBAET MPUMEHEHWE TAKHMX ABEpeil
ans camMoneTon GOMLIIOH MACCAKHPOBMECTHMOCTH,

Ha puc. 6.27, 6 nokazaHo pemicHNe, NpH KOTOPOM KOHCTPYKIHS TPand COBMEIIACTCH
© BXOIHOMH IBEPbI0. 3A6Ch ABEPh OTKPLIBAETCH HAPYKY CBCPXY BHH3 M NPH 3TOM NPOHC-
XO[MT PACKJANBIBAHME Tpana BMECTE C MOPYYHHMHM, @ NPH SAKPHITHA ABEPH — WNX
cknaabiBanne. [IBeph COCTOMT M3 KPhIMKH / C NPHKPEILIEHHBIM K HCH CKIAJHBIM TPATIOM
4, MEXAHH3IMOB OTKDHITHS W 3aNMPaHHd ABEPH, MEXAHH3MOB PACKJIAABIBAHMS TPana
nopyuneit 3, 3aMKOB, (PUKCHPYIOMMX YaCTH JBCPH-TPATA B BHIMYUIEHHOM MOJTOXEHAH.
Kpeimka nBepr MMeeT KJENaHYE KOHCTPYKIIHIO, COCTOSIINYR0 M3 PAMBEI, MOMNCPEYHBIX
Gajok, HapyXKHOI H BHYTpeHHEH obmmuBok. Tpan cocTOMT M3 MOABMKHHX H HENOABHX-
HBX JiecTHAL, ¥ nopyuHd. HenogsuxHas necTHANA XKECTKO KPENATCA K KPHILIKE JBEPH,
4 MOABHAKHAS MECTHULA — [APHAPHO B TOYKE 2 K HenomsmxHOi. [Ipn oTkpsitun nsepn
NOABHIKHAS JIECTHHIIA PACKIA/BIBACTCH (TOBOPAYMBACTCH HA IAPHUPAX) B ONHY JAHHHIO
€ HEMOABHXKHOM, oOpasys eaumHbi Tpan. ONHOBPEMEHHO PACKIAALIBAIOTCH W HOPYUHHA.
PaBouee nosoxenne gBepu-tpana (OpH OTKPHITOH JBepw) mokasaHo Ha puc. 6.27, 6.
Ynpasncaue ABEPLIO-TPANOM SAEKTPOTHAPABINYECKOE C NOMOILI FHAPOLMIHHADPA.

Ipepu, OTKpuBalOIIMecs BHYTPh diosenska (puc. 6.28, 6.29), npu sakpwrnd
HPHKMIOTCH Hﬁﬁhﬂ‘ﬂ'{lﬂﬂhﬂ MABJIEHHEM K YVILTOTHHTETBHBIM HMMHM, YEM H NOCTHTa-
eTCs XOpoWAs TepMeTH3auMs IBCPHHIX NPOEMOB M SBYKOM3ONAUMS [ACCAXKHPCKON
kabunnl. OIHAKO NPH 9TOM H3-3d GONBIIMX PA3MEpPOB NBEPH TPOMUCKOLHT 3arPOMOXKACHME
BHYTPeHHEX 00heMoB (Dlosensxka, ocoGEHHO ecM ABEPh NPH OTKPHITHH TIPOCTO TIOBOPA-
YMBAETCH BOKPYD METENb ee¢ moaBecKH. MeHbhree 3arpoOMOXIEHUE NPOMCXOAWT IPH
NepeMeiennsx IBepr no pesscam { Baonms Gopra (cm. puc. 6.28, 6.29). U tem me menee,
utobnl MalesxkaTh aarpoMokacHus (rO3eska, HA COBPEMEHHBIX CAMONETAX UALIE NENAT
TaK, uToGH JBEPH OTKPHIBAIMCE HAPYXY W CABMramucs Baoas Gopra. Ha puc. 6.30
NOKA3AHA KOHCTPYKUMHE TAKOW mBepw, cocrosmed w3 dpeacpopanHoi ofmmeku 7,
NOJKPEIJICHHOMH TI0 TIEPAMETPY ITAMNOBAHHOMN Yamei 6, BEPTHKAALHRIMY U TOPH30H-
TankHbiMp Gankamu /1. [Ipeph NOABELICHA HA KPHBOWMNE 2, PACTIONOKEHHOM B HHMHEH
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Puc. 6.28. Bapuanmst fpeped, OTKPLIBAIOHIMXCH BHYTPS
diosenska

Puc, 6.29. Cutosas OKAHTOBKA TPOCMa IDEPH

yacTd ABEPH ¥ 3aKPEIUICHHOM OJHNM KOHIIOM Ha KpoHmTeHHax /0 Ha nBEpH, a ApyraM
KOHLOM — Ha KPOHIITEHHAX ! HA OKAHTOBKE BHIPE3a B (DrO3easKe mon gBepb. Bepxuis
YACTH ABEPH MOANECPRKMBACTCS ABYMS TaramMu 8, obecneurBAOIMMH P OTKPBITHH AREPH
ee NapaniensHoe W IuiasHoe nepememenne. Ha oxanroBke nBepH MMEIOTCH 1BA PE3UHO-
Beix npocwns 4 w5 gas repMeTHsauHH JBCPH M SBYKOH30onsSUMH Kabune. Ha asepu
CMOHTHPOBAHBI PYUKA U MEXAHWSM [UIs €€ OTIMPAHWY W 3anupanus. B aakpsitom no-
JIOKEHHY JIBEPbL YAEPKMBAECTCHY NBEHANUATHIO MTHpPeBhMH 3amkamu 3. Illteipw arux
3aMKOB MpY 3AMHPAHHH ABEPH (PH BXOJIE B FHE3AA B OKAHTOBKE JBEPH) NPHTSTHBAKT
€€ K PE3NHOBEIM mpohuaaM OKaHTOBKH, ofecreunsas Tyulmue yeaoBHs A5 repMeTnaa-
IIMH B 3BYKOH30IAIHA KabuH,

Ha puc. 6.30: 9 — oxHo.

Kowcrpykuns asapuiiHEX J110KOB COCTOAT M3 OTIITAMIIOBAHHON
yamM ¥ mofkpemTnomux ee Ganouex n memOpan. [ITnipesoii MECXAHN3M 3amMpanus
JOKA MOXKET OBITh OTKPHIT KAK M3HYTPH KalWHBI, TAK W CHAPYKH, YTO OUCHB BAXHO TPH
BHIHYXEHHOU nocasxe camosera. Takwe mokn pacnonoxkennt obhur0 no oGoum Gopram
cbmaanm, 4 MHOrAa ¥ B ENO Eepxmiﬁ YAacTH (BAXKHO 19 CAMOJETOR TIPH NX BREIHYKICH-
HOM mocagke HA BOAY).

Ha puc. 6.3]1 moxasan oauK u3 BAPHAHTOR 6a2aXK020 /F0Ka HEOOIBIIONO TTACCAXHp-
ckoro camoxera. KOHCTPYKIHS JIOKa COCTOMT M3 OTITAMIOBAHHON uamy ¢ Ganouxamu
JKCCTKOCTH B cpemHelf uacth. JIIOK MMeeT INTHPCBHE 3AMKH H TATY, YACPAKHBAIOLLYIO B0
B OTKPHITOM MOJI0KEHUH.

Jdnsg onHOMECTHOro caMoaera )_mnaxonasxaﬁnﬂynpnmcus{erm
oTkuaHas (capmKHAN) ¥acTh (honaps. OAHAKO, YUHTHBAA BHCOTY OT 3EMIAH 0 (hoHAPS,
IUIS TIOCafKH B CAMOJIET JIETYHK HCIOMb3YET YA BCEro NPHCTABHYIO AecTHHuy. [na
MOBHIIEHNS ABTOHOMHOCTH CAMOJICTA B 9TOM ILTAHE OYUINC AMETh CTYIEHBKH, 3aKper-
JICHHHI® B HOCOBOH YacTH camonera (cM. pmc. 0.18, 6 moa. 1). DTH cTyneHsKH Moryr
GriTh kax yOupaommUMHCS, TAK W XKECTKO 3AKPEeIUICHHEIMM.
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Puc. 6.30. KoHCTpYKuMS JBEPK C KPHBOLIMITHEIM MEXa-
HMAMOM, 00CCTICUMBAIOIIMM CMEUIEHHME [BEDM MPU ee
OTKpPBITHM BROJML Gopra (hiosensika C BHEMHEH €r0
CTOPOHEI

6.8.9. KoHeTpykuus okoH. OCTEKJICHAE MACCAXKHMPCKHK CAJIOHOB CO3JAET HOPMATBHLIC
VEAOBHS TSt TpeORBAHKA NaCCAXKAPOR B camonieTe, obecnednsas 0G30p H AOCTYM CBETa
» xabuny B guesHoe Bpemd. OcrexaeHne KaGMHK COCTOMT M3 psana okoH (puc. 6.32, @)
W OCYIUECTB/IACTCS NPH NOMOIIA JBOMHKX (4 MHOTAZ M TPOMHBEIX) CTEKOJ C BOSXYIIHOMK
npocaoitkoi Mexay HuMH. Ctexno60K (nakeT H3 ABYX CTEKOI) COCTOMT H3 HAPYXHOTO
fomee TO/CTOr0 OPraHMUECKOrNO CTEKAa 5 ¢ KOMbiesol BHGOPKOM Noj WTAMIIOBAHHYIO
OKAHTOBKY OKHA 7 M BHYTPEHHErO TOHKOIO oprammueckoro crekna 6. Ha puc. 6.32, 6, e,
A NOKa3aHH TOCTATOYHO TUMOBHE NMPOAOJBHHEE, 4 HA puc. 6.32, ¢ — BEpTUKANBHBIC
CeueHrs MO CTEKNOOIOKY, B CTeknob10K MOXET BXOIMTH M TPETHE CTEKNO, MPEIOXpaHs-
OmEE CTEKTOOM0K OT CAYUARHKX NOBPEeXACHUA usHYTPH Kabumbl, Crekno6ioku vera-~
HABAMBAKOTCE CO CTOPOHH Kabwabl W paGoTAT KAK 3ArMYLIKA NPU CO3AAHWH B xabume
13bBITOYROTO AABJIEHHS,

Bripea noJ OKHO NPOMBBONMTCS MEXAY AByMs mmanroyramu. Ceepxy #H cauay
BEIPE3 OTPAHMYMBACTCH OATOYKAMM M YCH/AMBAETCS INTAMIOBAHHON OKAHTOBKOH 7
(cM. prc. 6.32, 6, 8). Ha ofonax mmaHroyToe, MpOAOAbHBIX Ganoukax W OKAHTOBKE
YCTAHABINBALTCS HA 3AKJENKAX vama 2, B KOTOPOH M 3aKpenisercs CTEKIo0noK
NPHXAMHBIM KOMbUOM 3. CTEKNa COEMHAKTCA B eAMHBM BJ0K C HCHONBIOBAHAEM
repMeTnka /0 yepe3d MPOMEXYTOUHOE KOMbHO 4 ¥ OrpaHMUMTEIbHEIN PESUHOBKIL mpo-
thas 9. Bosaymisas Mpocaoika MeKAY CTeKaaMH § npefHa3HauyeHa J/14 NpeaoTBpame-
HMS 3A00TEBAHMS CTEKOJ, & TAKXE [J8 YAYUIIEHUA TENI0BOH M 3BYKOBON M30aMuMH.
ln% ypaaenws BIaru MeXAy CTeKJAaMH BMOHTHPOBAH INTYUEP BAAronoraoTHTens [/,
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Puc. 6.32. KoucTpykums 0KoH

Ha pnc. 6.32, @ moxasanm OGaraxsee nomkw /. Ha
puc. 6.32, ¢, 0 NOKA3AHO KPENJIEHHE BHEIUHENO W BHYTPEHHEN
cTekoa K Kapkacy (oHaps Gonramm M CrieUMANBHEME TIPOdH-
asmu 13 1 16 ¢ MCNDNB3ORAHKMEN DNACTHUHLIX NPOKNajox 12
© npobok 5. Brynka /4 coofmaeT MEKCTEKOILHOE [POCTPaH-
CTBO ¢ KaOHHO# 1719 NPeNOTBPAIICHAS 3AMOTCBAHAN OCTERIE-
HHU4A.,

6.8.10. Cucrema xu3HeoGecneuenus. [loner na meicorax
10 kM u Gonee nporekaer, kak npasuno, s Hosee Graronpu-
ATHBIX (CTAOHJABHBIX) METEOPONOTMUECKMX YCIOBMSAX, MPAKTH-
YECKH NpH OTCYTCTBHH OMNacHOCTH UsﬂBﬂEHEHMﬂ " ﬁl]Jlﬂﬂ
ue:lmuoﬁpaaeﬂ OKOHOMHYECKH HW3-33a MEHBIIWX YAENbHBIX
pacxonos Tormea. OQHAKO ¢ MONHATHEM HA BHICOTY YMEHb-
waercs armocheproe gasnenne Boaayxa (xpusas MCA wua
puc. 6.33, a, 6), BeAEACTBHE YETO NAmACT MAPIMAILHOC AAB-
JeHAE KNCIOPOAA — Ha BECOTE 6osee 2 KM BAUMHACTCS KHC-
JIOPOTHOE TONONAHHE; YMCHBIACTCA TEMOEPATYpa BO3TYXa;
pacTeT mepenaj IaRACHUN MeXTy OpraHM3MOM UEN0BeKA M BHEIMIHEH cpemoi, RHInBag
GoneaneHnmHe OMYmEenus, notepio TpynocnocobnocTn. He Menee omacHmEMM MOTYT
O0KA3aThCH BPEAHBIE NPHMECH (OKHCh YPIepoja, OKHCIBI a30Ta, NMAPH TONAWBA W 1p.),
KOTOPBIC HAKANMIWBAKTCA B repMDKﬂﬁHHE npH MHTCJ'[I‘:HOM moneTe.

Jlna noaaepkKaHud HOPMANBHEIX JXKMIHEHHBIX YCIOBMHM, HeoOxomumux m1a paboTH
JKMMAXKA M KHIHENESTENLHOCTH NACCAXMPOB NP nojere Ha Gonsmmx BECOTAX, KaGHHE
IKMMAXKH W NACCAKAPCKUE KaOWHEI rEPMETHINPYIOTCS, M B HAX MCKYCCTBEHHO TOAICPAKA-
BAKOTCS. HCOOXOOHMEIC NABJEHHE, TEMIEPATYPA H BIAXKHOCTE BO3AYXA, 4 TAKXKE IPOH3BO-
IHTCA OMUCTKA (BEHTHIAIMSA) BO3AYXA OT BPEOHHX npuMeceit. OTaenbHas KHCIOPOIHAS
CHCTEMA HCMOMIB3YCTCA [/ MHTAHuS KucaopomoM. Cucrema, ofecrncUHBAKILAS HOPMATL-
HEIC JKM3HCHHEIC YCAOBMS 9KHNMAXI M TACCAXMPOB B NOJNETE, 0COGCHHO HA Gosbmmmx
BHICOTAX, HASHBACTCS CHCTEMON »Rm3HeobecreueHns. B sty cucreMy, KpOME repMeTHyec-
kol kabwHE, OOOpynoBaHWS, O0ECTICUMBAIOMICIO HANAYB W DETYJIHPOBKY NABICHAL
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Pac, 6.33. Cxema cucrembl HIp I nanjenus B Kafune N0 BLICOTE nONETA

Bogayxa B kabwHe, KOHIWOMOHAPOBAHAE BO3AYXA, BXOOAT TAKXKE KHCJAOPOIHOE H
aBapuiiHO-cnacaTenbHoe ofopynosanue. Hawbonee nogpoGro BOmpoce ycTpoiicTea w
paboThl IEMEHTOR CHCTEMBL KH3HEODECTIEUEHWH pACCMATPHBAKOTCH B [IMCIMILIHHE
"CucreMul oSopyaoBasus JeTarensHEX anmapatos” [28]. Huxe oceemarTcs ammb
HARGONEE MPYHIMIHANEHKE BONPOCH STOH TEME, CBY3AHHHE ¢ KOHCTPYKIIHEN camomera.

Tlo HASHAUEHWIO, COCTABY OGOPYNOBAHMS, BHIMOIHAEMBIM HMA (DYHKIMIM H YCTpO-
CTBY CHCTEME! KM3HEOGECTEYCHUA PA3IMYHKX MO0 HAZHAMEHWI0 CAMOJETOB BO MHOTOM
cxoxu. TomoBusl w0 OcHOBHBIE TpeboBaHms K MM cucTemam. OJHAKO HA TIACCAKHPCKHX
CAMOMETAX B HOPMAJIBHOM MOJIETE MACCAXKHPHI M SKANAXK HE MOMb3YIOTCS KUCAOPOTHBIM
oBopyAOBAHKEM (NOJB3YIOTCH TOABKO B CIY4AC PAsrepMETHIANMHM KAOHH Ha GoIhIIHX
Bricorax). [Moaromy nasneswe Bosgyxa B repmokalnHe, 9To0E HE ONIYIIANOCH KHMCIOPOI-
HOE TOJION@HMe, AOKHO COOTEETCTBOBATH OADOMETPHUECKOH BHICOTE B Hed He Gosee
2400 m [14, 28] BOo BceM BOIMOXHOM AWAMA30HE BHICOT mosiera (cM. puc. 6.33, @).
Mexona w3 970r0 yCIORHS BEGMPAIOT BETAUMHY MAKCHMATBHOMO M3GHITOUHOIO NABIECHHS
Apyax B TEPMOKAOHHE M CAM 3aKOH M3MEHEHHS Ap 1O BHICOTE MONETA WIH P, ¢ = [(H).
Tax, ecn no Mepe BHITOPAHMS TOILTHBA, uTo0mn H3GexaTs NoTepu TomTHBHONK SdxbekTHR-
HOCTH, BHCOTY NOJETA MACCAXHUPCKOTD CAMOJIETA LENEecoDBpasHO yBEIMUMBATH 110
11 000 M, TO MAKCHMAILHAS BETHUMHA HEOOXOMMMOrO M3GHITOUHON IABEHUS B Kabume
APy ax OMPEIESTHTCS OTPEIKOM AB, MOTYUEHHBIM HA NEPECEYECHUH TOPU3OHTAIH, TIPOBE-
aenHol ot Toukn Ha MCA, coorsercreyiomeit sHavenmio H = 2400 M, ¢ BepTHKaAbIO M3
Toukn H =11 000 m (cm. puc. 6.33, @). Bemmumma Ap,,, B 21oM cryvac Byaer nopsixa
55 klla. YVeemruenne Ap,.,. NpH TeX Xe aHavennax H , Gyner IPHBOINTE K CHUKEHWIO
BapoMETpPUYECKON BHICOTH B KAOHHE, TYYIIEMY CAMOYYBCTBUIO MACCAXMPOR | DKHUNAKA,
Ho Ha obecrievyenne npoyHOCTH KaGuHb B 3TOM Cayuae morpebyerca Gonpmas macca.
Morpebyrorca u G0MbiuwHe packoisl BO3RyXa uepes kabury ana nogaepxauns Gorsuwero
SHAUCHUS Ap ...

Jlng BHICOTHBIX MAHEBDEHHHIX CAMONETOB, TAE JKHMMAXK MONB3YETCH KHCIOPOIHBIM
000PYIOBAHMEM M SANIUTHBIM CHAPSDKCHMEM (B 3ABHCHMOCTH OT IUTMTETLHOCTH M BRICOTHI
HoNeTd — repMOLLTEM # BEICOTHO-KOMIIEHCHPYIOMMA KOCTIOM HJIM JKHICT, BHICOTHBIH
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ckathanap), "seicora B kabuee” Moxer GuITe GOMIbIIE, YEM TS MACCAPKHPCKOTO CaMose-
T4, HO DoJbIIOE 3HAYEHME Ap OTPA3HTCH OTPHNATE/BHO HA MACCe KAOHMHBI, a Mpd
BHE3ATHON TMOTEPE FEPMETHUHOCTH MOXKET BHIBECTHM M3 CTPOs JKHNax. Bor nouemy
"BBICOTA B KaOmue” 1% TAKHX camosieros He npeswwmact 7.8 kM, a Ap. = 30 klla.
Ha puc. 6.33, 6 nokasaso m3MeHEHNe JaraeHns B KalWHe no BhicoTE nOseTd. 3pech npi
shicore noaera or 0 go 2000 M (yuacTok AB) MMEeT MECTO CBODOAHAA BEHTH/IALNA
kabunn (Ap = 0). 3atem Ha yuactke BC Ap = f(H) BO3pacTaeT A0 suavenus Ap,.. =
= 30 x[1a, naxec BeamuMHA Ap OCTAETCS MOCTOAHHON [0 MOTOJAKA CAMOJETA,

Ha pne. 6.33, 6 nokasas crpeakamu "kmiou” aas onpenenenns no kpuesiM MCA 1
Pyag = fUH) DapomeTprucckol EHICOTH B KabmHe mpn BEIcOTE moneTta H. Tak, ana H =
= lﬁl 000 M Bwcora B kabune Gyger scero 6000 M. BemepRupanEe 3ATAHHOTO 3aKOHA
MIMEHEHHS AABJIEHUS B repMOoKabuHe CaMoicTd N0 BRICOTE P ™ SUH), a rakxe noguep-
JKAHME APYTHX YCIOBHHA B kalOuHe B npefeniax, HeoDXOmMMbIX LS o0eCncuCHnS HOPMATh-
HON JKHIHEIEATENMbHOCTH DJKHIAXA W naccaxupnn. pCa.J'[FlayKYl‘CSI Ha ﬁﬂﬂhLIJHHCTBC
COBPCMCHHBEIX CAMOJIETOB ABTOMATHYECKH — HAIYBOM KAOHH CXATHM BO3AYXOM 0T
ABAraTe/acl ¢ TpeOYCMEIM IUIS STHX LENel PACXONOM W TEMNEPATYPOH, A TAKXKE BEHTHII-
uueil kabue npa cfpoce M3 HAX W3JUMIHCTO BO3AYXa (MpH 3HAYCHUAX Ap B KabuHe
Bonpmux, uem Ap .. ) BMECTC C BPCAHBIMH MPAMECAMM.

Mo cnocofy OYHCTEM BO3AYXA TAKMe KAOMHBI HASHIBAKTCH KaOMHAME BEHTHISIMOHHO-
ro tina. Yepes oth kabwHB 118 obecneuenns HOPMATLHON paboThl CHCTEMB KnaHeo(ec-
neveHus wano mpomyckars me menee 30...40 xr/u Bosgyxa M3 pacueTa Ha OJHORD
naccaxupa (He mMeHee 12 kr/u B ABaPHIAHEIX CATYAUMNX), A JUIS BRICOTHBIX MAHEBPEH-
ueix camoseros — 100...200 kr/u sosgyxa.

[TpuHOMNHAIBHAS CXeMA CHCTCMBEI MIPHBENCHA Ha puc. 6.33, . Boanyx ana Hapmyea
KaOMHbl ¢ NOBBLILICHHBIM JABICHACM M TEMICPaTypoi 3abupactcs 0T OAHOH M3 CTYNCHEH
KoMIpeccopa ABurareas / (ang repMokabHH NaccaXupCKHX CAMOJIETOB C LEIBH NOB-
IWEHHA HAACKHOCTH paﬁﬂ'l‘hl TAKHMX CHCTEM aaﬁnp BO3AYXa NPOM3BOANUTCH HE MCHEE YEM
oT ABYX ABMraTesiei). Bosgyx npoxogur uepes pacnpesenauTeabHbIi KPaH 2, MEXAHHIM
KOTOpOro yupams[m‘cﬂ TEPMOCTATOM 5 na xaéuuu. B 3aBHCHMOCTH OT TEMIIEPATY PH
BO3ayxd B KabuHe (3a HopManbHOe npuHumaercs suauenue (= 20 °C) kpan 2 wanpasns-
et GOABIIYI0 WM MEHBIIYEI) YACTh BOZAYXA OT JABMCATENS YEped BO3IYXO-BOZAYUIHHI
paguatop § u TypOOXONOAMABHMK 4 ANS OXNAAKAEHHS M MOCJAEAYIOUIErO CMEMEHns ¢
TOPAYHM BO3IYXOM OT ABHMraTes mepen kpanom [0, MsMeneHre MpOMOpIEAH ropsyuena
U XOJ0AHONO BO3AYXA MEpe3 KpaH 2 no KOMAHAEe TepPMOCTATA 5 NOZBOMMCT MONNCPKHBATH
B KaOHHC 3aJaHAYI0 TeMIEpaTypy. 3a BeAMuHHON HA0KTOUHOrO JaracHua Ap B kabuue
caeanT peryasTop pasacaug 9. On BBNOJHSET 3aJEHHYIO NPOrPAMMY PErYIHPOBANHS
Prag = FUD (em. puc. 6.33, @, 0, cOpacwBas BO3AYX NMPH WAIWIIHEM AABJICHUH 34
npeneas repMokabumnl, [IpenoxpannrenbHpii Kaanan 8 M BAKYYMHBI Kjaanas 7
coemmusOT KabuHy ¢ arMoc)epoli, KOrma JABACHAE p B KAGHHE 3HAMMTENBHO OTIHMASTCS
B TY WIH [APYTYIO CTOPOHY OT PACYETHOrO (HATIPHMEP, NIPH OTKA3¢ PEryJaTopa JABJICHHA
9 WIM TPH PEIKOM CHHZKEHHH CAMOIETa), uto0n kabnHa n3-3a 06pa3oBLIBAIOIICTOCH
BAKYYMA HE HCTBITRIBANA GOMbIIMX CxmMaronmx sarpysok. [Tpa crpasnueanvm mammmka
BOGYXA YEPE3 PEryJATOp NaBNAEHMs B aTMochepy MpPOMCXONHT OUHCTKA BO3AYXA B
KAOHHE OT BPEIHBIX MPUMECeH — BEHTHIAIMA KabuHbI,

Ilas Goprber ¢ ofneaenenneM ocTekneHAs QOHADPS TOPSYHI BO3OYX, NOAABACMELL B
xaﬁﬂﬂy, BBIXOZUT 4CPE3 CHCLHATBHBIC HACAAKH 6 (prﬁunpﬂsou C OTBEPCTHYMH) HA
ocreksieHne. YJacTe ropsauero BO3ayxa BhIXOZMT B Kabnay B paiione neganeil pam oborpe-
sa Hor. [TepexpuiBHOA Kpan [0 ciyXnuT n14 NepekpuiTHY BOJAYXA B CAYHAE €I0 3aTpss-
HEHWS (HANPUMED, NAPAMM KEPOCHHA, MACHA, MPOAYKTAMHM CTODAHHS TPH MOXAape H ap.).

B kaluHax naccaMpckux CAMOJETOR WCMOALIYETCH CHCTEMA WAXWBUIYATBHOH
BEHTHIISILMK € MOIBOIOM BO3AYXA K KAXIOMY MACCAXKUPCKOMY MECTY uepea Hacamku 17
Han cuaennamu (cM. puc. 6.33, 2). B canon RO3ayX TOCTYMACT depes CICUHAIBHBIC
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penretky /6 y mosa, a orpaboTaHHbIA BO3AYX BRIXOAMT B BO3AYWIHENA Kanan Il mexay
MonocTAMM BHewrHed J3 w BHyTpewHe# [4, 15 tenno- m asykomdomaumn. Ha
pic, 6,33, 2: 12 — obwuska.

Tak kak BOSAYX A1 BeHTHIALHM Ka6uH Gepercs OT KOMNpECcopa, 4 HA BHICOTAX
fonee 23...30 kM cxxaTME RO3IYXA KOMMPECCOPOM JBHTATEN| CTAHOBMTCH Helenecoodpas-
HHM 13-38 G0nBIION MoTpeGHOI 118 ITOM0 MOMHOCTH, TO TPHMEHEHHE BEHTHISIMOHHBIX
KabHH OrpAHNUHBACTCH STUMH BRICOTAMM.

Ha smicorax Ganee 30 kM npuMenaioTcs KaOWHLL PErcHEPALMOHHONO THIIA, TIOMHOCTHIO
H30/IMPOBAHHHE OT BHEWIHEN CpPedsl, rac HeobGxopumoe M3BHTOUHOE AaBICHME Ap =
= 100 xI1a cospaetca Bo3ayxoM U3 GoOpTOBHX GA1I0HOB, B KOTOPHX HAXOQHTCA M 3amac
xicnopona. Ot BpeAHHIX NpUMeced M WAJHIIHEH BAAKHOCTH BO3YX OUHINALTCH CrelH-
ansaevu perenepatopamu. Takme kaOuaE uMetor Goawliyio Maccy W Gonee onacHbl B
NOKAPHOM OTHOINEHHH.

6.8.11. TenaossyKOH30NSAUMS KaOMH NPUMEHSIETCS LTS YCTPAHEHHS IIYMA M COXpaHe-
s TCNAA B KAGMHE JO3BYKOBBIX CAMOJIETOB M, HAoOODOT, [T YMEHBIICHMS KOINUECTBA
Tend, NOCTYNAKMEro B KabHHy 0T HATPETOr0 MOTPAHNYHOTO CI0S, UTSl CBEPXIBYKOBBIX
camoneros. [UnaTeabHbii wyM ¢ yposreM mopsgka 100 1B u Gonbme cwisHO yToMmser,
a npu yposse myma 120 1B u Gonee Bosaukaor Goaesne omymenus. Merounukamu
myma sBASEOTCsl paboTAIOMNE ABHTATEH, YAAPS! TIOTOKA BO3AYXA, COPBAHHOIO C BHHTOB
7 JPYTHX YACTEH CAMOJETa, TO C33J| PACTONOXKEHHBIM HACTSM, a TAKKE 10 (DIO3essTKy,
BMOPUPYIOmHE YACTH KOHCTPYKIMH CAMOJIETA M ero 000pYAOBAHHS M3-3 HEYPaBHOBE-
WEHHOCTH ABuraTenci, suaToB ¥ ap. IIym nmepenaerca B kabuHy ueped 9acMEHTH
KOHCTPYKIMH H MPOHMKACT YEpes mesan,

Jlns yMCHBUICHWS UIYMA BHYTPH KaOHH HEOOXOZMMO TIPHMEHSTE IACTHUHBIC HEMCH-
TH B Y371aX KPEIUIEHHs NBHTATE/ICH, 3BYKOMIOISIMIO W YCTPAHATh menn. JIna sByKonso-
JSUHH TPAMEHSIOTCS TE XK€ MATEPHANLL, U9T0 M TEIUIOM30/SIHNHA, — KATIPOHOBAS BATA
6 (puc. 6.34) ¢ ynensEmM BecoM y = 500 H/m?, pamymemi’l aclect, MUHEPATLHAS
Bara 4, creknaosara 5, umeromme y = 1000.. 1500 H/w. MMaxerst ¢ Taxum TEIIOIBYKON-
S0THPYOLIMM MATEPHAIOM YKNAJEIBAIOTCS B SUCHKH MEXY MPOAOTBHEIM | W moneped-
#bM 2 Habopamm, BHYTPEHHCH ACKOPATHBHON § M BHemHel paboraromeit 7 obmmekamu
(rogensxka. 3neck xe WA repMeTH3anMKM KAGHHbI MEXIY CHIOBEIM HaGopom M oBmMBKONR
MPOMOKCHN YIIOTHHTCABHEC KAEAKHE JICHTH, YACTHYHO (PHKCHDPYIOIIHE, W MAKETH C
Tennoasykonsonsauued. Ha puc. 6.34 mokasaH ofuH M3 BAPHAHTOB KOHCTPYKTHBHOM
CXEMBl TEIUTD3BYKOM3OALMA KabuHel, B aTHX Xe nenax okHAa KabHH JeaiT ¢ ABOHHEM
OCTCK/ICHUCM, PASHECEHHEIM HA BO3MOXKHO OOJIbIIEe PACCTOSHHE.

6.8.12. AmapwitHo-criacaTe/ibHoe 00OpPYI0OBAHHWE VCTAHABJIMBAKT HA CAMOJETAX B
KOMIEKTALMH, OTBEYAKMEH HasHAuennio camonera, Ha maccaxmpekmx camonerax oHo
H0KHO 0BECTIEUMBATE CBEICHHE K MUHHMYMY BO3MOXHOCTH TPABMHPOBAHMS MACCAXNPOB
¥ WICHOB SKMNAXA W MX JBAKYALHIO B Cyuae aBapuitHoi mocaakm camonera, C oo
HeABH Kpecna B KabMHAX MMERT rpuBsa-
HHE PEMHH I8 (DHKCALHA B HAX NACCAXHA-
POB ¥ wicHOB Dkumaxa. B kabwwax B pafio-
HEe CHACHWA HE AOMKHO OHITh IAEMEHTOR
KOHCTPYKLIMH © 000pYIOBAHUS, KOTODHE
Mormi OB TPaBMMPOBATH JEOnEH, 3admKca-
POBAHHBIX B KpecJax, NpH aBapHitHON mo-
cagke camonera. Ha cayuail BHesamHOR
pasrepMeTH3IanMH caMmojeTa Ha Gosbmoi

Puc. 6.34. KoucrpykTusHas CxeMa TENA0InYKOH3IONs-
kK kalunb
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BhiCOTE npegycMorpeHo Goprosoe kucnoponHoe oBOpynOBAHME © MHAMBHIYAILHEIMH
mackamu, B xabuse oKwnaxa caMonera, KaKk OPAaBWI0, HMEIOTCH JIErKOJOCTYIHbE
apapuitHbIe BREIXOAH 00 Gopram (iosensxka Wik sepxaue Joka. UHCi0, pacnonoxeHHe
M THII ABAPHIHBIX BEIXONOB ONPCACASIOTCH YHCIOM IMACCAXHPOB H KOMIIOHOBKOH Camone-
ta [14]. ITpocMel 15 aBAPHMIHBIX BRIXOMOB PACTIOIATAIOTCHS MEXIY YCHICHHBIMH ITIAHIO-
VTaMH M YCHJIMBAIOTCS NMPOOJBHBIME CHJIOBRIMH aeMeHTamu {(Dankamm), urofn
TIPENOTBPATATh 3AKTHHABAHUE ABAPHITHEX BLIXOJOB B pe3yssrate necopmaum drosens-
Xa [Mpy aBapuiHOM mocajke camoneTa. YacTs aBapMitHEIX BHIXOAOB Ha CAMOJIETE HAXO-
AMTCA BHILIE BATEDAMHAM, YTO BAXHO NpH mocajke Ha soxy. Ha Gopry camonera ma aror
Caayyai I0KEBE ORITh HAMYBHBIC HEAWBHIYANBHBIC W PYNIOBHIC IUIABCPEACTBA. ABApMii-
HBIE HAAYBHBIE TPAMbI, 3aKPEIVICHHBIC OJHMM KOHIOM Y ABAPHIAHOIO BHIXOAA, A APYTHM
ONUPAIOMIMECT HA 3EMJK0, NO3BOAKIOT GBHICTPO IBAKYHPOBATH JIOAEH M3 CaMoJeTa.
Hanyersie Tpansl GOMbMNX CAMOJIETOB MOXKHO HCIO/IB30BATH KAaK TUIOTHL

Ha maHeBpeHHHX CKOPOCTHHIX CAMOJETAX ABADMIHAS CATYAlls B BOILYXC MOXKET
norpefosarh NOKHAAHAS CAMOJETA JKHMIIAXKEM BO BCEM BO3MOXKHOM [/id JAHHOTO THDE
CAMOJIETOB IMATAI0HE BHICOT M CKOpOCTEil nonera, skmouas pasber u npober camonera
Ha 3emne. [Laa obecnieueHns 3KUNAXY BO3MOXKHOCTH NOKMIAHMA CAMOJIETA B ABAPHMIHKIX
caTyamuax npa GOABIIMX CKOPOCTHRIX HATMOPAX, HA MAJBIX BHICOTAX B CJOXKHEIX TIOMOXKE-
HHAX CAMOJICTA H MOBRIUIEHNA NpH 2ToM 0E30MACHOCTH JKHIAXA HCIOABAYIOTCA KaTa-
nyabTHeEe ycraHoskd. ITo pammwiM paGotw [31], mo 75..80 % cayuaes nokwnasns
CAMOJIETA C MOMONIBI0 TAKAX YCTAHOBOK 3aKAHUMBAIOTCH ceffiuac GaaromonyuHo.

6.8.13. KatanynaeTHas yeranoeka. CoBpeMeHHAs KATAMYIbTHAS YCTAHOBKA COCTOHT
U3 KATANYJILTHPYEMOTO Kperia, oBopyNOBAHHOND CPEACTBAMH (DMKCAUMA B HEM JIETYHMKA,
M COGAMHEHHOMO C HAM KOMOMHMPOBAHHOMO CTPE/ISIOIEND MEXAHM3MA, 00ECTieuMBaIoMmErD
HEeoBXOIMMON IHEpPrueil TPOLECC KATAMY IbTUPOBAHMSL.

Ha puc. 6.35 npusesensl NPAHUMNIHATBHAA CXEMA TAKOR KATANMyJBTOH YCTAHOBKH HA
OHOMECTHOM CAMOJIeTe W TOCAENOBATENBHOCTh OMEPALNMH NpH KaTanyThTHPOBAHHH,
KaranyasTapyeMoe Kpecio cocTonT ua cuHks [ (cM, puc. 6,35, @) w yamm 5 cagenes,
COEAMHEHHBX MEXAY coboi TakuM 00pasoM, YTO MOJOKEHHE HALIM CHACHRS MOXHO
pEryMpoBAaTh MO BHICOTE (MO POCTY JIETUMKA), & NMPH MHBIX KOHCTPYKTHBHBIX DEIICHUSX
Kpecia MOXKHO M3MEHATh M YTOJ HAKJIOHA TONOKCHAH JeTdnka B KabuHe nepex xara-
nyneTaposanueM. Tlocaennee no3songeT 061erYnTh NEPEHOCHMOCTS JIETHHKOM BHICOKHX
BEPTHKANBHBEIX [EPErpy30K ., ¥ GOJTBIIOH CKOPOCTH MX HAPACTAHHS B MPOLECCE KATa-
nynbTapoRanmns. CuaeHbe ¢ 34KPEIUICHHBIMY HA €r0 CIMHKE PONMKAMY 4 YCTAHABIMBAET-
5 HA HATPABJSONIMX PETbCAX 2 HA YCH/ICHHOM IMNAHTOYTE J (DIO3ENSKA, OTpAHHYMBAK-
HIeM repMOKalHAY C 3aJHEro TOpua,

Cupenbe cHafXkeHO:

CHCTEMOIl PYUHOrD MM ABTOMATAYECKONO (OT JATYMKOB KPATHUCCKHX DPEKHMOB
No/IeTa CaMoIeTa) BK/IIOUCHAA NPHBOAA KATAMYILTHPOBAHHS;

cHcTeMOl (hMKCADMK B KATamyNbTHPYEMOM Kpecie NeTUYMKa [ 3aluTH ero ot
YAAPOR 0 MpeAMeTH B KaluHe MpA BHHYXIECHHOH Tocagke camoneTa, Ang obecneucHns
NPABHJILHONO TIONOMEHNS JETUYMKA NPH KATANYJbTHPOBAHWH M NPEAOXPAHEHHS OT
pasfpoca pyk i HOP OT ACHCTBUS MHEPUMOHHBIX CHJ M CKOpOCTHOrO Hamopa, Mukcaums
JETUNKA B KpPEcae TPOM3BOANTCH C MOMONIBI0 OPHBS3HOM cucTemsl, ofecneunnaromei
medesoit w noscHol npursr. [Ipn aToM npuBf3Has CHCTEMA CBA3BIBACT JCTYMKA HE
TOIBKO C KPECIOM, HO M CO CTIACATENLHBIM NapaunotoM. JIns orpanmucuns pasbpoca pyk
W HOT UCTIOJIb3YIOTCS! OrPAHHYNTENBHBE CETKH MM DHIYArH, 3aXBATHIBAIOUHE U TIPHXKH-
MAIMME K KPECTY PYKH W HOMHM JIETYMKA C HAYAJIOM JBIKCHAS Kpecaa. T'onosa neTumka
thukcupyetcs B ryBOKOM 3aroJIOBHHKE, NMHIO 3amumastes anbo repMouLteMom, anbo
CIEHAATLHBIME NITOPKAMHE;

NapAIOTHON CACTEMOM, COCTOAIIEH W3 BHITSKHOND, CTAGMIHIHPYIOmMEro 7 M craca-
TENBHOTO 8 NApAIIOTOB, CPEACTR, ODECTEMMBAIONMX MX NPHHYIUTETbHHI BEIIYCK B

240




Panc. 6.35. KaranymsTeas yCTAHOBKA M CXEMA KATa-
NYALTHPOBAHMA

241



BO3AYIIKGIN MOTOK (MYWEK, CTPEISIONAX MEXAHW3MOB) M packpeitde, DTa CHCTEMA
ofiecnieunBaeT cTabWIMBANHIO KPEC/IA B IPOMECCE KATANY.IhTHPOBAHHUA M CTIYCK JICTUHKA
HocIe oTAeAeHus Kpecaa. KomBuHuposasHsiil CTPEISIOMMHA MEXAHASM § MOKET BEIIO-
YaTh KaK TPOCTEHIOMI TEACCKOMMYECKHI CTPS/ISIONIME MEXAHN3M, TAK W PeakTHBHBL
aBuraTenk (apuraTean). 3agauaMy CTPENSIOWIET0 MEXAHM3MA ABJASIOTCA BRIBOI KPeta
110 HATIPABJISIONIMM PEJIBCAM 34 TIPETICTH KAOHHE! B PASTOH €0 [0 CKOPOCTH, 00eCrcu-
patomell Ge30macHOe MOKMOAHME caMoseTa (MepesieT Haj XBOCTOBHIM ONEPEHHEM).
Hcnonan3osakne peakTHBHONO ABHraTend (IBUraTencif) mosBoJIsIET, YIPaBasis BEKTOPOM
Y, yuemma'm MPOJOABHYIO MEPErpysKy i, Kpecia C JETYHKoM, uMeromero sec G .,
Tak kKak n, = (X — R)/G, _  (cm. puc. 6. 35 3), 4 Takke obecrneynBaTh yCTOHYHBOE
ABIKEHHE xpema M, UTO HE MEHEE BAXKHO, KATANYJbTHPOBAHHE HA MAJBIX BHICOTAX WA
C/I0XKHONO TOJOXKEHHMS CAMOJETA M HA 3emae npa ero pasbere m mpoGere.

C xaranyabTHOH YCTAHOBKOH CONpsKeHA M CACTeMa aBapmimoro cbpoca domaps
(eM. mogpasa. 6.8.7).

Ha puc. 6.35, 6...5x B KAUECTBE NPHMEPA NOKA3aHA MOCASNOBATENLHOCTE HOTOXECHHH
Kpecaa ¢ AeTyMKoM npH cpaGaThiBAHHH BCeX NEPedHCIEHHBIX BEINE CHCTEM NPH KaTa-
MYABTHPOBAHHA.

JlanpHeHmme TIEPCTIEKTHBE PA3BMTHS KATANYJBTHHX YCTAHOBOK 3aKTIOUAIOTCH B
YMEHBIICHHN MACCHl YCTAHOBOK (ceifuac ona go 140 kr) 3a cuer npameneans KM; »
YAYMIWICHHM SaIIMTH JIETUMKA OT CKOPOCTHOrO HATIOpA (HANPUMED, COEUMAJIBHBIMH
IMTKaMA) | OT HHEPUHMOHHBIX CH/T YMEHbUICHHEM ACHCTBYIONHX TIEPErpyaok § B yIyu-
IICHUM XAPAKTEPUCTHE YCTOWUMBOCTH MO BCEM TPEM OCEM TIPMMEHEHHEM PeaKTHBHHIX
nBAraTesiedl ¢ ABTOMATHUECKHM YOPABACHAEM BeKTODAMH HX TArd OT CHEUHATbLHEIX
JATUMKOB; B MOBHIICHWH GRICTPONEHCTBIS YIPARIMIONINX MMITYJILCOR TIPH KATAMYIBTHPO-
BAHMH Ha MaJbIX BBICOTAX H3 CIOXHBIX I'IUJI[)XEHﬂ'ﬁ.

6.8.14. KOHCTPYKLMSA M0a COCTOHT M3 NPOAO/ILHHX M MOMepeuHsix Ganok, obpaayw-
mAX €ro KapKac, H YJIOXKEeHHEIX HA 5TOT KAPKAc, KAK HA OMOpH, naHened 4 moaa
(puc. 6.36, a, 0). IMonepeunsie 6ankn 2 oGKYHO JBYTABPOBONO CEYEHHS W3 TPECCOBAHHBIX
npouaeii. Oun onupaloTcd Ha mwmaHroyTtsl ! (cM. puc. 6.36, a..2). Heorna (mpm
BobImX VACABHBIX HATPY3KAX HA 1M071) 5TH GAIKH MONMHPAKITCH NPOIOTbHBIME GaaKami
2 W BEPTHKAAGHBIMH cTOWKamm 12 (oM. puc. 6.36, 6, ). [ponoapnsie 6anku 3 Kapkaca
OIHOBPEMEHHO MCTIOB3YIOTCH KAK PEbCH 1A YCTAHOBKM M KPETUICHHS Kpecen (oM. ce-
yenne 5—B #a puc. 6.36, 6). CaM¥ TOMH BHINONHAIOTCY W3 OTAEALHLX Nanench,
KOTOpHIE KpemaTcs K Kapkacy Oontamu. Passas kecTKoCTh mosia W iosenska npu
[eHCTBAM HA HUX IKCTUTYATALMOHHBIX HATPY30K NPHBOTMT K HX PATHYHEIM AeOPMAIH-
am. 3710 TpelyeT pasaMuHLIX KOHCTPYKTHBHBIX MEPOTIPHSTHIM [ KOMITEHCAIAH B3AUM-
HEIX gedopmanuit. TTpocreiimee peweHne — WCNOAB30BAHME PE3HHOBON AMOPTH3ALINH,
[Tpu 5ToM Ha nonepeurnie Gajku 2 HA WNAHTOYTAX HAKACHBAIOTCH PESHHOBHIC JEHTH
6 romumEOi 1,5...2,0 Mm (cMm. ceuerne A—A Ba puc. 6.36, 6). Boaee ciokBoe TEXHMYEC-
KOC pelmeHne — IaPHAPHOE KperLienne JJ Kapkaca moja K IMmaHroyTtam drosenaska |
(cm. puc. 6.36, d).

KoucrpykTusho naneny noja MoryT npeacTaBasTh cobol CAOHCTYIO KOHCTPYKIMIO
M3 ABYX JMCTOB OOWIMBKH C JIETKMM 3aMOHUTENEM 7 W3 MeHonnacta, 6aisss u Apyrux
MATEPHANOB, APMHPOBAHHBIX CMICUMANBHEIMEA pefpaMu 118 NMOBHINEHHS KecTkocTH. Tak,
wa puc. 6.36, 6 (ceucnns B—B n 5—5) NOKasaHbl MAHEIN MOJA TAKOH KOHCTPYKIHA,
TNanene KOHCTPYKTHBHO COCTOMT M3 ABYX JMCTOB paHepwl 10 rommmuoi 1,5...3,0 mum,
MEXTY KOTOPLIMM HAXOMMTCS 3amnOMHUTEIb M3 MEHOILTACTA 7, APMHPOBAHHBIA (haHepHbI-

*
ECTh npuMepsl MCMOABIOBAIHS B 9TMX ue/iax (OHADS, KOTOPBUA B NPOLECCe KATAIYALTHPORAHWS,
CHETUIRACH ¢ KPECHOM JETHHKA, SAKPEIBAI 810 CHEPeAH OT HADSIMIOWErD NOTOKA W YMEHBIIAN NePErpysKy i,

TaKk K@k K pecy kpecna G, npubasasaca npn atom u sec donaps Gy, e, 1, = X/G, , + Gy).

242




AT ATaY |-\? r\'r'\J\ﬂ
.
0

9 7 i

l Pre. 6.36. BapuaHTel KOHCTPYKIIHA 102

243



mu peBpamm /1. TlaHeab OKAHTOBAHA ACPEBSHHHIMEH peitkamu 9 u Gobpimkamm. K
KADKACY TAKME NAHEIH KPEIATCS CHEHHANBHEIMH 3aMKAMH §, 4 OTAC/bLHEIC MAHETH Nod
coequasioTcs Mexay coboi no Bankam 2 Gonramyu 5 ¢ NONIOKEHHEIMHA TTOA HX TOJOBKH
WUPOKHME mAakbamu (cM. cevenne A—A), Aukepunie raiki NPUKACNAHE K KaPKACY
moJIa.

§ 6.9. OCOBEHHOCTH KOHCTPYKLUWY ®IO3EIEKEN,
CBA3ZAHHBIE C HASHAYEHHEM CAMOJIETA

KSK y}KC SICHO M3 NPEABIAYINEND MINOKEHHH, HAa3HAYEHHE CAMOJIETA Cymec-
TBEHHO BIUACT HA paEMEpHOCI'b caMoJeTa ¥ Ero CCHOBHBIX '-lal.'l"ﬂfi, B TOM YHCHE H
drozensxa, Ha opMy dro3ensxka npu suge c6oxy M Ha (DOPMBEI €ro NONEpedHHE
ceyenuif, Ha KOMIOHOBKY B {HA) (DIO3easKe IBMrATENEH, TOIUINBA, LEeBOl HArPyaKH,
Ha BHIGOp cocTaRa M pasMemende ofOpyAOBAHMS, HA BEJIWYHHY M DACHPENEICHHE
HArPY30K M, B KOHEuHOM cuere, — Ha seifop KCC uacteli caMosera, KOHCTPYKIMIO B
CHJIOBYED YBAJKY CHJIOBHIX SJIEMEHTOB. HMCSI B Bﬂ.ﬂy MOCNICOHEES, PACCMOTPHM OCHOBHBLIE
0coBeHHOCTH KOHCTPYKUMH (hrodesisKa, CB43AHHKIC ¢ HASHAUEHMEM CAMOICTA.

6.9.1. OcHOBHBIE OCOOEHHOCTH KOHCTPYKLHH (DIO3ensnKeil TPAHCTIOPTHBIX CAMOJIETOB
TECHO CBS3aHBl ¢ 33Ja4aMM, KOTOpHE pemaeT TpaHcmoprHas asmamus (TA). Sanauu
passuTHS HAPOAHO-X03sHCTBEHHOIO Kommiexca cTpads tpebyior or TA He mpocro
NOBBINEHHS O0BEMA MEPEBO30K, HO M M3MCHEHHS WX KAUCCTBA — MEPCBO30K KpymHoraba-
PHTHOTO NPOMEILILIEHHOrO, SHEPreTHYECKOT0, CTPORTEILHOIO B TPAHCIOPTHOTO 06opyio-
BAHWSI M TSDKENOBECHOW TEXHHKH [UIS OCBOCHHS TPYIHOJOCTYIHBIX OTHATCHHHIX PANOHOE
crpansi, Tpelyomux GoabmOi ABTOHOMHOCTH AeiicTeri camoneTos TA. Pemenue orux
sapay Gosbime KacaeTes THREABX Jambnux camoneror TA, pfs yero nocneaHue AoMKHE
uMerh BObLIME PPY30BBIE OTCEKH, OOECHCUMBAIONIMG PASMEIICHAC KPyHHOrabapurHsx
rpy3os B duosensike, GONLIIHE TPYOBLIE JIOKY (HE TOIHKO XBOCTOBHIC, HO W B HOCOHOM
uacty dhrosengxa), ofecrneuHBaOMMe COBMECTHO € KOMIUICKCOM GOPTOBOIO MOrpy 30UHO-
Pasrpy3ouHoro o0OpYAOBAHMS, TPHCETARONIHM INACCH, M3MCHSIONIMM YIOJI HAKJIOHA paMil
JIIOKOB, GHCTPYIO ¥ ABTOHOMHYIO TIOTPY3KY M PA3rpyaKy camonera. TsDKEsle rpyss ¢
GOBIIMM yiIe/bHEIM JABICHHEM Ha MO TPefyioT ero ycHieHHs.

YBenuuenne no BHICOTE W LIRPAHE IPY30BOI0 OTCCKA, & TAKXE HAMHURE Gonbunx
BHIPE30B MO rPy3OBBIE JEOKH, CTORKHM maccH jenator Goaee uenecoobpasroit Gasouno-
crpunrepryo KCC dnosensska, TaK KK 9T0 mMo3BosigeT Hambosnee paupMoHANBHO WCHOMb
30B2Th PACTIPENENCHHEI 10 NEPUMETPY ceduenns (DIO3eNsKa MATEPUAN KOHCTPYKIHH i
70CTATOYHO TIPOCTO YCHAMBATH KOHCTPYKIMIO B paiioHe Gonsmmx seipedos (cm. § 6.7).
YBeaudeHue pa3MepoB IINAHrOYTOB MOIBONASET NMPU TEX XKE BEMMUMHAX HATPY30K,
JKECTKOCTH ¥ MPOYHOCTH MOTYUYHATH MEHBIIHE IOINAAH MONEPEUHBIX CeUeHHIA CAJIOBHIX
anemenToB, [InaHroyTsl AENAKTCH DO BHICOTE H3 HECKONBKHMX uYacTeM, CTHIKYEMBHX
mexay coboil naknagkamu. Bonee tonkas o6mmeka Tpefyer Gosee uacToro nogkpenie-
HAS I:Tpﬂ'ﬂl"EpﬂM_ﬂ.

YaenuuenHse pa3MepEl XBOCTOBOTO H HOCOBOTO JTIOKOB TPEBYIOT MOIIHOIO yCHaeHus
GoabluHX BEpe3os paMamu i GuMcamu. 14 OPraAM3anui HOCOBOIO MIOKa Heobxonumo
OTKJIOHSTHL B CTOPOHY MJTM BBEPX HOCOBYIO acTh (DIO3ENISKA, BBIHOCHTH KAOWHY SKHMAXA
BBEPX HAJA JTIOKOM, AEnaTh yOHpAOmuecs pa3sfABHKHBIE DAMIK A8 WCNOML3OBAHAA
HOCOBOTO JIOKA IIPH MOrpyskKe.

B xoMnziekc G0PTOBONO NOrpy304HO-PAIrpy30uHOr0 000PYAOBAHMS BXOIST MOCTOBHE
KPaHEL BEICOKOH TIpPy3ONONLEMHOCTH, Je0emKH ¢ GONMbIIMMH TSTOBHIMH  YCHIHSIMH,
PONILLAHTH, PASNBHXHEE MOTPYSOUHHE PAMITEI, WBAPTOROYHOE ObopymoRanme. [as
YCTAHOBKH KPAHOB HCHONB3YIOTCS, MOMIHBIE TMPONOJBHBIE ABYTABPOBHE Oankm 15
(oM. puc, 6.11, %) B BepxHe#l uwacT (DIOIEnsTXKa, ONMMPAIOIIMECH HA YCANEHHKIE ITAHTOY-
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Pic. 6.37. KoHCTPYKUMA MMAPTOBOMHBIX [PHCOOCOG-
aeiih 12

. CBash Mexay GaTKAMA W WINAHTOYTAMA
OCYIMICCTBASETCS C HOMONIBIO KPOHIITEHHOR.
[lmaaroyTsl HACPYXaOTCH  MONEPEUHOH a BRIWOSE 8T 6

CHIOH — peaknmmMsMu OT rpyaa Ha bGanke 14

MEXLY AByMs Omuokadumimu onopamy (mmanroyramu). Jns nepenaun yowmii ¢ nebexku
Hd CHNOBRIE JIEMEHTHI d)]‘()3ﬂ-ﬂﬂ)ﬂ.ﬂ ]Jall“D}ﬂU’leD HCNOJAb30BATE TPOAOABHBIC JIEMEHTH
yc}me]—mom noja, Hﬂ HETO yxna,nuua[orcn " pOJle‘aHFl’l.

Ha puc. 6.36, @ npeacrasnen Kapkac noma rpy3osoi kabwnnl, a va puc. 6,36, 2 —
KOHCTPYKLMS YCAIEHHOMO MO TPAHCOOPTHON) CAMOJETd, KAPKAC KOTOPONO MONKPEMLIeH
BCPTHKANBHEIMA CTOMKaMu /2,

Jng mBaproBkM rpysos, pasMEIIEHHBIX B TPY30BOM OTCEKE, HA MOJY K Kapkacy
KDENATCH CCUMATbHEBE WIBAPTOBOYHBE yans (puc. 6.37). Obwmii sua msaproBouHOt
OCTAH, 3aKPCIUICHHOH Ha TPY30BOM moOny, Mokasam Ha pmc. 6.37, @, a ceuenwe no
HAKIAAKe 4 C KPIOKOM, YACPAHBAIOMMM meTao J, — Ha puc. 6.37, 6. Haknapka c
KpIOKOM 3akpersiensl Goatamum 7, 2, 9, raiikamn 6, 8 u 11 K Kapracy noja rpyaosoil
kabpan 7, k Gaixe mosa (foscy /2 co crenkoi /0). Ha arom pucynke /3 u 3 — nactun
noja.

Ha puc. 6.38 nokasasnl oSmmii BRY TXEI0r0 AaibEEro camoaera AH-124, ero
XBOCTOBOI W HOCOBOM JIFOKYM, M B KAUCCTBE NMPHMEPa — TEXHHMKA, KOTOPAS OTHOBPEMEHHO
MOXET MEPEBO3UTECH HTHM CAMOJICTOM.

6.9.2. HexoTopbie 0COOEHHOCTH KOHCTPYKITMH (DI03eSKel CKOPOCTHBIX MaHeBpeH-
HHIX CAMOJIETOB CBS3AHE! C MOJBECKOM HA CHCHUATbHHX OATOUHKIX AEPAKATEIIX CHUIY
o (PIO3ENSKEM MOIBECHRIX TOILTMBHBIX Gakos WM LENEBOH Harpyaku. Tommasasm Gax
NOBEMIMBAETCH HA CAMOJET A/ YBEAWUCHNS JAMBHOCTH MOJETA W NOCKe Bhpaborkm
TorMBa M3 Hero — cipackisaercs.. Yasihl Kperuermst Ganousoro gepxarens Ha guosens-
xe OoOBYHO PACHONOKEHH HA YCHICHHHX INNAHIOYTAX, HA KOTOPHE M NEpefaloTca
Harpy3kH ot Gaka. EMKOCTH momBCCHEIX GAKOB MOTYT JOCTHTATE HCCKONBKMX THICHY
aurpok. Orciona GoBIINE MACCA W JOTIOIHHTEPHOE CONPOTHBACHNE GaKoB B noaere, a
TAKKE JONOTHATEIBHEE BEPTHKATBHHEE W NPOIOJIBHEE CHITH, TIEPEAAOLIMECS OT TOABEC-
Hux GakoB Ha KOHCTPYKUMIO (hrosenska. [Lns WX BOCHPHSATHAS OIHHX WINAHTOYTOR
HEOCTATOYHO {(OHA paﬁo’raro'r HA CHJIBl TOJILKO B CBOEH MMIOCKOCTH M BOCTIPHHUMAIOT
TonekO Bec Gakom ¢ Toruimeom). [TodToMy MeXXDy YCHJACHHBIMM IINAHIOYTAMM T4
BOCTIPHATHS OCEBHIX CHJ YCTAHARAMBAIOTCH NMPOAOTBHBE BatK¥ WAM VCHIMBAGTCH M
nofikpenaseTcs 601ee MOUHBIME CTPUHTEPAMM 00IMBKA. Y PABHOBENIHBAIOTCH HATPY3KH
ot nofBecHKx Gakos Ha obwwBke drodenska.

Ananorsunas CHTYAnMs | 1pH noasecke non (rosenskeM uenesoil Harpyskn (Gom6
n paker). [Ipn ycranoBke B (pO3ensKe MyINKW B HEM NPEIYCMATPHBAIOTCH TIPOOILHEIC

Puc. 6.38. Camoner Au-124 ¢ OTENOHRIOMENACS HOCOBOM YACTHIO, HOCOBBIM H XBOCTOBBIM JHOKAMM
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CHJIOBBIE 2JEMEHTHI Ul BOCHPUATHS GOIBINON THHAMUYECKOM HATPYSKHM =~ CHJI OTAAUHN
npu crpeasfe (1o 60...80 xH). Ouenb BaxHO, uTolH 3Ta HATPY3KA KAK MOXKHO MeHBIIE
pausia Ha npubopHOoe M apyroe ofopynoeawme. [sim 3TOTO B KOHCTPYKUMAX Y3JOB
NOIBECKH M B CHIOBOM CXeme, 3aeiiCTBOBAHHON [/ BOCTIDHSTHS HAIPYSOK OT BOOPYXKe-
HHS, IO/KHHE OBTH aAMOPTH3APYIOMME dieMeHTh. Boaee nogpolHO 9TH BOTPOCH pac-
CMATPHUBAIOTCA B CNIELMAIRHON IHTEPATYpe.

KOHTPOJBHBIE BOITPOCHI H 3AHAHHS

1. Pacckaxuie 0 HasHAYeHMH (rosensxa v Tpefiosannax k Hemy. Kak peanuayiorcs stv tpefosasms s
KOHCTPYKUMSX (MOaeasKei, NPEncTARNEHHbIX HA puc. 6.1, 2 n 67

2. Kax § CH/I0BOM OTHOIIGHMH YBS3AHEI MEXITY COBOM OCHOBHRIE CHJIOBBIE SEMEHTRI KOHCTPYKIMHA Arperaros
CAMOETA, NPELCTABNEHHOTO HA puc. 6,17

3. Oxapakrepuayiire KCC duogenssia, aaire Mx XapakTepUCTHKY M ONpejennTe o01acTi MX NPHMeHeHHd,
Hasossre Harpysku, aedcTByiOmume 1a Grosensx fanouro-cTpunreproi KCC, n omuumire padory diosenska
noa Harpyakoit, Cresaiie 5CKMa Taxoro (DIO3ensiKa, NOKAXKHTE HAMPYIKH, JeHCTBYIOUHE HA HEer0, M YPABHO-
HECHTE STH HATPY3IKH B TP ALHO BBIG) X ce

4. OnpezaesmiTe HAZHAYSHHE K ONUIIHTE KOHCTPYKUMIO CHAOBLIX anemenTos drosensxa. Crenaire ackussl
CEUEHHI OTHX DJIEMEHTOB M MX COaMHEHHN Mexay coboi n ¢ ofwmpkoi. CpasuuTe PAIMUNBIE BaPUAHTL
coenunenni (oM, puc. 6.12),

5. Ha cagaaHHOM OCKm3e (MIOBE/SDKA NPOCTABLTE PASMEP! M BRIMMCIMTE 3HAYEHMS napaMerpos diosenmd,
Tipoanamanpyiime nmyqeunbze SHANEHMA (18 KAKOIO TMNA CAMOJETA OHH MOTYT OKASATLCH MPMIOIHBIMH HIH
COBCEM HEMPHI pasMephl ¥ CResaiTe 5crva 3aHoB0. OPHEHTMPOBOUHO HAMETBTE Ha SCKUSE
[ON0KEHHA ycn-meu:-mx WIMEHTOYTOB [151 KPEIVIEHHS KPbUIA W ONEpeHks B COOTBETCTBHMM C BhIOpaAHHbLIMY 118
wix KCC. Onpepeanre npubakesno notpeduyld ToaudHy obmmskn (Grosensxa 8 patioHe YCHIEHHON
mnanroyTa aas socupuaTis ciast O = 100 000 zaH, npuxonsueics Ha ysen KpenaeHus KpeUia k STomy
wnanroyty. Marepuan ofwmmkn 116, pasMepst BOSLMHTE W3 HEPTEXKA.

6. OnuummMTe HAIHAMEHME TEpMETHUECKUX KaGuH, MX KOHCTPYKIpIO, cnocolibl repmeTwaanyy. Caenaiire
3CKM3bI CHCTEMBI KHIHEOOECTIEH MY 118 SKMNaxXed W naccaxkmpos, Onuimure cpeicTsa Aas asapuiHoro
HOKHI@HHS CAMONETA,

7. OnuumTe KOHCTPYKLMIO hoHAPer kaliHbl, OCTEKNEHHS, NBEPEi U NOKOR, 11004 B PPY30BLIX kafuHAX
1 KAOMHAX [IACCAKMPOB, KPECE] M Y308 MX YCTAHOBKM.




TIABA 7

IMACCH

§ 7.1. HASHAYEHHE H OCHOBHBIE TPEEOBAHUS

7.1,1. Haauavenne waccu. [llaccn npeacrasnser cooii cucremy onop
(puc. 7.1), HEOBXOMMMBIX A8 B3JAETA, TOCAAKH, TIEPEABYIKEHAS H CTOSHKH CAMOJIETa Ha

| semse, nanybe xopabas wia Boge.

KoHCTpyKIMs Onopsl COCTOAT M3 ONOPHBIX HICMCHTOB — KOJIEC, JIBUK WM JAPYTHX
JCTPOIfCTB, MOCPEACTBOM KOTOPHIX CAMOJET CONPHKACAETCR C MOBEPXHOCTBIO MECTa
GasnpoBarus (a3pOAPOMOM), W CHJIOBHIX 3JIEMEHTOB — CTOEK, TPABEPC, NMONKOCOB M

| ApyTMX, COGAMHSIOMMX OMOPHEIE HIEMEHTH ¢ KOHCTPYKIMeH (hioaensxka win Kpuaa, B

KOHCTPYKIJMIO OMOp BXOAAT aMOPTU3AUMOHHAN CHCTEMa W TOPMO3HHE YCTPOMCTEA,
KOTOPEIE MO3BOJIAIOT:

BOCTIPHHAMATE C TIOMOIILE) [IACCH BO3HWKAIOIIHNE MPH COMPHKOCHOBEHAN CAMOJIETA C
29pOApOMOM CTATHUECKHE M AMHAMMYECKHE HATPY3KH, TPENOXPAHAd TEM CAMBIM KOH-
CTPYKIMIO ATPETATOB CAMOJIETA OT pa3pyllcHHs;

paccenBarh TMOTMOLIAEMYI0 DHEPTHI0 YAapoB CamoJeTa TMpH MOCAJKE ¥ PYJICHWH 10
HEPOBHOMH MOBEPXHOCTH, YTOOE NPENOTBPATHTh KOJIeOaHNS CAMOJIETA;

OOMIOMATE ¥ PACCEHBATH 3HAUHTENLHYI0 UACTh KHHETHUECKON SHEPrHH MOCTYHATENb~
HOr0 JBMKEHHMS CAMOJIETA TOCE Br0 TPH3eMJICHHS A8 COKPAMEHHs LTAHE npobera.

B pemennm 9TMX 3a1au ¥ COCTOMT OCHOBHOE HASHAYCHHE MACCH.

Ha pue. 7.1, a nokasan coBpeMeHHBIT HCTPEOHTENS ¢ TPEXOMOPHEIM WACCH ¢ Tiepe-
JHe#k omopoit, a Ha puc. 7.1, 6 — maccaXMpCKMil CAMONET ¢ MHOTOOTIOPHBIM HIACCH.

OrtHocHTEMRHAS (N0 OTHOMICHHMIO K MAcce
camosrera) macca maccn g, = 0,04...0,06.

7.1.2. OcHoBHHIE TpeGOBaHMS K ILACCH,
Kpome ofmux KO Beem arperatam Tpefosa-
HAl (HATIpAMEp, BO3MOXKHO MEHBINAS Macca
TPM JOCTATOUHBIX MPOMHOCTH M JOJNTOBEY-
HOCTH), BKIIOYAKIOT W Pan coenuduyueckux

. Mlacen camonera nosokso obec-
TNEYHBATH B OXHMIAEMBIX VCJIOBHAX IKCIUTya-
Tanpn (MMEIOTCS B BHAY KJ4cC aspoapoma,
paamepsl m coctosiame BIITT, morogesie yc-
JIOBHSA M T.O0.):

YCTOHYHMBOCTE M YTIPABISEMOCTh CAMOJTE-
Ta npu pasdere, npobere, pyJCHHH, MaHEB-

Pac. 7.1, Obumit Bua maccH camonera

247



puposaruu 1 Gykcnposke. HeoBxonuMele 3HAYEHUS XAPAKTEPHCTHK YCTOAUMBOCTH |
YOPABJASIEMOCTA CAMOJIETA [IPH Er0 JABMXEHAH 10 A9PONPOMY JOCTHrAIOTCH BO MHON
BHIBOPOM CXEMBI M NIAPAMETPOB WIACCH, XAPAKTEPHCTHK AMOPTM3ALMOHHON M TOPMOZHO)
CHCTEM;

AMOPTH3ANNI0 AWHAMUYECKHX HATPY30K, BOIHMKAIONIMX MPH IMOCANKE M PYJIEHHN
AMOPTHBaMOHHAS CUCTEMA — MHEBMATHKHA KOJIEC (CC/IH ONMOPHBIC DAEMEHTH — KO
M AMOPTH3ATOPRI A0KHH OHITH PACCUMTAHHL HA MOMIOLICHKE BCEH HOPMUPYEMOil SHep
yaapa mpu TIOCAAKe, YToOB! YCHIAS B 3/IEMEHTAX KOHCTPYKIMH CAMOJIETA HE TPEBEIC
pacueTHHX. ITa IHeprusd JOJKHA OBITH PACCESIHA AMOPTH3AUMEN;

BO3MOKHOCTb pasdsopoTos camosiera Ha 180° na BITTT aspoapoMos 3aganHOro Kaaced
(onpeneneHHO| MIUPHHLD), DTO AOCTATAETCA NPCKIE BCETO MCTIONB30BAHMEM YIIP;
MBIX ONOPHBIX 5JIEMEHTOB , ek THBHOCTRIO TOPMOSHEIX YCTPOMCTB, AOCTATOMHON
SHCPTHYHONO PAa3BopoTa CAMOJIETA, M MCTIONB3OBAHMEM TATH JABHIATENEH, A TAKXE BhbG
pOM MAPAMETPOB INACCH, THIA, YMCAA M PACHIONOKEHAS ONOPHBIX 2IEMEHTOR;

COOTHETCTBHE OMOPHBIX S/IEMCHTOB HAIHAMCHNIO, YCIOBHAM IKCIUTYATAINN U BECOB
XapaKTEpPUCTHKAM CaMosieTa, DT ZOCTHTaeTCst BHOOPOM THNA ¥ 3HAYEHMI TapaMer
onopubix aneMentos. C MX NOMOWIBIO A0/GKHA OGECIEUMBATHCH BOMOXKHOCTh M3MEHCH
B IIHPOKOM AuanasoHe koahduauueHTa CONMPOTHBICHHS ABVKCHUIO /i OCYIIECTBIE
CTPATMBAHMA CAMOJIETA C MECTA HA TAre COOCTBEHHBIX ABMraTecH, paibera ¢ yCKope
npu Basnere W npobera ¢ sameneHneM npu nocanke, Bee 910 B mpemenax onpenee
amuent BIIT, gonycTuMoil HATPY3KH HA €€ MOBEPXHOCTH U ryGuxel kosen, 3nauel
NapaMeTpoB ONOPHEIX DJIEMEHTOR JO0/DKHL ONPEAeNSTECH ¢ yueTom obecnevucHns B3
CaMOJIETa C MAKCHMAJIBHOM JUIS HETO MACCOH M MOCAIKH ¢ MAKCHMATHHON paspemel
MACCOH;

HANEKHYIO (PAKCATMIO ONOP W CTBOPOK UIACCH B BRIMYIICHHOM ¥ YOPAHHOM 100
Huax. JomxkHa GhITE HCKIIOUEHA BOIMOXHOCTE CAMOMPOM3BOILHOID BEMANAHUA
B TOAETE W CKJAZBIBAHMS er0 HA 3emie. [lis 910ro kpansi yOOPKYM M BhITYCKA
NOAKHEL HMEeTh GnOKHpoBKY. Bemyck W yBopka Imacc AOKHBI NPOM3BOTMTHCH
BO3MOXHO MeHbmce spems (me Gonee 10...12 ¢).

Illaccu camoneTa AOKHO: HMETh BOAMOXKHO MEHbIIME rabapuThl (MeHbIee Jofo
COMPOTHBIEHUE), OCODCHHO B yOPAHHOM MONOXEHMM; OOECTIEUHBATE CAMOETY HEOD
MBI MOCANOYHBIN (4 15 HEKOTOPHIX CXEM INACCH M BANETHHIN) yros; ofseruars morp
KY W pasrpysky rpy30BHX CAMOJIETOB HIMEHEHHEM BHICOTHI ONOP; HMMETh BHIC
nonroeurocts (20 000...30 000 mocanok) W XOPOUIAE MOAXOMbI A8 OCMOTPA W PEM

Ilpn subope snauennit napamerpos maccn u KCC onop Heo6X0AnMO CTPEMHTHES K
MOJYHCHHI0 MHHHMAJBHOW MACCH IIACCH TIPH BOCTIPHATHH BO3MOKHBIX B JKCITYATAIL
HArpy3oK Ha HEro. 1

Taxam o6pasom, peanvsauns NEPeuMCICHHBIX Bhimie TpeboBAHMA K mIaccH
IKCIUTYATALAM CAMOJIETA B OMPEACTEHHBIX YCJIOBHSX JOCTHTAETCS NPEXKAE BCETO BBIDO
CXEMBI M 3HAUCHWIT mapamerpos waccx, subopom KCC onop, nonBopom (pacuerom)
¥ XapaKTEPUCTAK ONOPHLIX 3MEMEHTOB, AMOPTH3AIMM H TOPMOSHBIX YCTPONCTE.

§ 7.2. CXEMBI IIACCH

Beibopom cxembl ¥ 3HAUCHMIT NAPAMETPOB WACCH 0DECTIEUMBAIOTCH HE
Heo0XOAUMEIE XAPAKTEPUCTAKH YCTOWUMBOCTH M YIPABASEMOCTH CAMOJETA NPH
NBYXKEHUM TIO 29POAPOMY, HO W ONPEAEISIOTCH HATPYKEHME ONOp H BECOBBIC XAPAK
THKHM WIACCH, CHJIOBAS CXEMA W BECOBHE XAPAKTEPHCTHKH TEX 4YacTei camoJera,
KOTOPBIM KpPEe[msaTcd ONOPHE M Ha KOTOPHIe MEpefarTcs oT HuX Harpysku. Hexoropi

.
B 0CHOBHOM — OEpeHeR ONopsl, a 8 caMeieros GOMLWON PAIMEPHOCTH — M YACTH OTIOPHBIX
MEHTOB DCHOBHBIX OMOp camoneta (camonet Au-124).
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cxeMBl macch TpedyloT nopwmerHoh adibextusHoctr PB (LIIIIO) ana ofecneuenns
B3sETA cCaMosieTa |1 CHED,HMhHDﬁ KOHCTPYKIIHA CAMHX OMOP.

7.2.1. Cxembl waccd. Pasmaumbie BapuaHTH pasMellcHHS ONOP HA CAMOJETE
(cm. puc. 1.4) crogaTCH K C/AEAVIOMHM CXEMAM INACCH: YETHPEXOMOPHON CXEME; TPEX0-
MOPHOI CXEME C XBOCTOBOW OMOPOH; TPEXOMOPHOH CXEME C NMEPEAHci onopol; JByxonop-
HOM (BENOCHNENHOM) CXEME CO BCOOMOTrATENbHBIMH MOJKPHLTEHBIMA OMOPAMH; MHOTOONOP-
Hoit {(Gonee Tpex OmOp} CXeMe.

M3 amux cxeM HambobImec PACTPOCTPAHCHHE CCHYAC MOMYMHJA TMOYTH HA BCEX THIAX
CAMOJICTOB CXeMa IACCH ¢ MepeaHed 0nopoi, OJHAKO B nocJAeqHee Bpems cTaio Gonbwe
MOSABAATECH CAMOICTOB € YHCJIOM omop Goabme Tpex, ocoGCHHO HA TAXKCABIX TPAHCIO-
PTHHIX M TTACCAXKHPCKAX caMoneTax, TpexoonopHAS CXeMa IMAacCH ¢ XBOCTOBOH ONOpO,
MHPOKO OPHMEHABINAACH BIJOTH A0 KoHma 1940-x rr., BcTpeuacTcs ceitgac TOIbKO HA
HEKOTOPBIX THOAX CHOPTHBHEIX M CEIBCKOXO3ANCTBCHHHIX caMoneToB. OrpasiticHO #
OPEMEHGHUC JBYXONOPHOH (BEJOCHNETHON) CXEMBI MACCH, B OCHOBHOM OHA NPHMEHACTCA
HA CAMOJETAX BCPTHKANLHOTO B3JIETA W TMOCAAKHM ¢ €THHOU CHIOBOH yCTAHOBKOW M HA
camoserax ¢ GonpM BLIpE3oM B (DIOZETSDKE MO rpys30Boit oTcek. YeTwpexonopHas
CXeMa MACCH, moxa3anHas Ha puc. 1.4, npumendaace Ha camonere A.@, Moxaiickoro
H BCTPEYANACH B MPOCKTAX JAPYIHX CAMOJCTOB B KOHLE MPOULIOTD CTOJETHS.

7.2.2. TpexonopHas CXeMa HIACCH ¢ XBOCTOBON ONopoii mokaszana na puc. 1.4 u 7.2,
Kak BrgHO ma puc. 7.2, OBC OCHOBHHE ONOPH camoiera Haxogarcs sucpegu 1IM u
Gau3ko K HeMy. [103TOMY HA OCHOBHKIC ONOPH HA crosunke npuxogurcs g0 90 % Beca
camosieTa. Tpersst XBOCTOBAasi ONOpa BeIHGCCHA Janeko Hasax or I[M mog xsoctomoe
onepenne (cM, puc. 7.2, a). Ha vy onopy npuxoaures a0 10 % crosnouHoit Harpyaks.
ITo ceoum reOMeTpPHUYCCKHM paSMCpaM OHA rOpasio MEHbIIC OCHOBHBIX onop. BCE aro
no3BOAKET TMOMYuUNTh Donce KOPOTKYIO, AErKYH W yao0HYio ans yGOpKM XBOCTOBYIO
anopy. .

OnHAKO TPEXONOPHAY CXCMA IIACCK C XBOCTOBOH ONOPOH MMEET PSj HEAOCTATKOB!

CKJIOHHOCTh CAMOJIETA C TAKOH CXeMOH 10ACCH K KANOTHPOBAHMIO, OCOGEHHO TNpH
mOCAKE HA MOBEIIEHHON CKOPOCTH;

CAQKHOCTE CAMOrO TPOHECCa NOCAAKH,
TAK KAK MPY MPEBBIIEHHH MOCAA0YHOMN CKO-
POCTH TPYAHO M3GEKATH BIMBIBAHHS CAMO-
JeTa NPH KACAHMH NOBEPXHOCTH A3pOnpomMa
CHaAYaIa TOJBKO OMNOpHBIMH JJEMEHTAMH
ofenx OCHOBHLIX OMOpP, a4 MOCAAKA HA BCE
Tpu onopwt ("ua Tpu Toukn”) OnNHOBpEMEH-
no Tpefyer xopowed JeTHOH MOANOTOBKY,
Barpyasser nocagky ¥ naoxoi obaop sne-
pen MpPH NOCAJIOYHOM NOJOXEHHUM CAMOJIETa;

MI0Xas MyTeBas YCTOHYHBOCTD;

paspywenue BIIII cTpyamu BEIXIOMHEIX
rasop NPH YCTAHOBKE HA CAMOJCT BMECTO
nopmAeeNX geurarench ([10) peakTHBHBIX
asurarencit (PI).

IMpn HHTEHCHBHOM TOPMOXEHHH KOJEC,
HAC3/C HA MPENATCTBHC W TIPH 3aPHIBAHHH p.'.wpuuu

KOJIEC B MTKHH TPYHT BOIMOXHO KarnoTHPO- Momia
BAHHE CAMOJIETA. YC/IOBMHA KANOTHPOBAHMS. ‘
Puc. 7.2, Tpexonopeas CXeMa INACCH C XBOCTOBOWH 5 Mgmm

ONOPOi, HAPAMETPHI INACCH, ITYTEBAN YCTORHHBOCTE



BOZHUKAIOT, KOTAd ONPOKUIBBAKIIAN MOMEHT M, OTHOCHTEJBHO OCH, ITPOXOXAMEH
yepes UEHTPH KOHTAKTHEIX IUIOMAJ0K KOJIEC OCHOBHBIX ONOP, CTAHOBHTCS OOMbmIe
BOCCTAHAB/IMBAIOIETO MOMEHTA M . OTHOCUTENLHO TOH Xe OCH.

Buipaxas ssauenns M., KaK NPOM3BENCHHE CHIThl MHEPLMM (MACCHI caMo/IeTa Glg
HA Ero YCKOpeHWe (B JaHHOM Ciydde — daMennenne) dV/dp \a maeuo H' (H' = H —
BBICOTA HIACCH TP OMHPAHHA CAMOJIETA HA BCE TPH OMOPH), d 3HaueHue M, . — Kak
npoussBefcHne Beca camonera G Ha maeuo e (cM. puc. 7.2, @), MOAYYHM YCIOBHE
KanoTHPOBAHMA CAMOJIETA B BHIE HEPABEHCTRA

G d¥ iy g a1

g dt

IMpeBbiueHne CKOPOCTH HA TOCAAKE TIPA MONMBITKE NPUAATE CAMOIETY TPEXTOUYEUHOE
(MOCATOYHOE) NOJOKEHUE NMPHBOSUT K B3MEIBAHMIO CAMOJETA, TAK KAK [PH 3TOM
YBEAHUMBAETCH YIOI ATAKK CAMOJIETA B BO3pacTaeT nogbeMuas cuna. CaMoaer oTXoauT
OT 3eMJIH, HO ras yopau A0 “Maaoro”, B pesyabTaTe UEero OPOMCXOAMT OhicTpasi moTeps
CKOPOCTH (MOTbEMHON CHIBL) M ONYCKAHME camonera ¢ Goabmiol BEPTHKAILHON CKO-
POCTBHI) HA 3IEMIIO. Tal( Kdx OCHOBHBIC ONOPHI HAXOOSATCS 6.’1]'&)1({'1 K HM caMoneTa, 10
caMosier npuaemasiercda Ha oti onopsl. [Tpoucxogur ynap. AMOpTH3AUMS HE YCrEBaer
pacceaTh MOMIOMACMYI0 DHEPIHIO YNapa 3a OAWH X0, M CAMOJET BHOBb OTHEASeTCs OT
3EMIH, TAK KAK B mponecce oﬁpamom Xoga (pacnpsMICHHAS) AMOPTH3aLHM IPOMCXOTHT
BHOBb YBECNWUCHHME YI/Ia aTakw CaMoaeTa H T.4, AMnmy,:Ia {BBHICOTA) TAKHX CKAYKOB
camonera MoXxer soapacrarh. CaMo 510 aBneHHe nomyunno nassanue “koznenns”. Tlpu
masioi dpexTMBHOCTH pyJell HAa Majolf CKOPOCTH JIETUMKY TPYIHO CIPABHTHCH €
OOCANKOM CaMOJeTa npd "KO3JeHHH”, B 9TO MOXKET NPABECTH K IOJOMKE HIACCH WIH
KANOTHPOBAHHIO CAMOJIETA.

B mioxol myTeBoi YCTOHUMBOCTH CAMOMETA € XBOCTOBOH Onopoi npu npobere MOAKHO
ybemuThed, paccMarpuBas ACHCTBYIONIME HA CAMONET OT OMOPHBIX 9AEMEHTOB IIACCH
CHJTEE B MOMEHTHI. Tak, Mpn cIyyaiHOM OTKNOHeHWH camonera or ock BIIIT (manpemep,
TIpA BETPOBOH HATPY3Ke — AEHCTBHM MOMeHTa M, ., CM. puc. 7.2, 6) Ha OMOPHEIX
gneMeHTax (Komecax) OCHOBHBIX ONOpP BOIHUKHYT CHAM 7, NEPNEHIUKY/IAPHBIE TUIOCKOC-
T 9TEX anemento. Cuasl T GymyT coagasate momeHT M, = 2Te, ycyryGasiommi
JaneHeHIMi pa3BOPOT caMoseTa M ero oTkAoHeHue ot ock BIITI,

CronopensemM XBOCTOBOTO KOJECA Nepel BANETOM H MOCAAKONH MOXKHO yJ/TyUIIHTH
MYTERYI0 YCTOMYHBOCTh CAMOJIETA C PACCMATPHBAEMOM CXeMOl WACCH, CO31aBad BOCCTA-
HaBAWBARMMA MomeHT M = T'a. Ho ans 5toro Ha camonere HyXHa CIEHMATBHAL
CHCTEMA CTOMOPEHMs! XBOCTOBOIO KOJIECA.

W, HakoHell, K HENOCTATKAM IIACCH C XBOCTOBOM OMOpPOI HAJO OTHECTH paspyIICHHE
BIIIT noa ne#cTBueM CTPYH BHIXJAONHEX ra3oB PJI u3-3a HaKJIOHA OCH caMoJera B
CTOSHOYHOM TIONIOKEHHHA,

TepeyncacHHBIE BHIIIE HENOCTATKH TPEXOMOPHOH CXeMbl [ACCH ¢ XBOCTOBOI Onopoi
peaK0 OrpaHMYMTH &€ MPHMEHEHHE.

7.2.3. TpexonopHoe WACCH ¢ NepesHel Onopoi, nokasadHoe Ha puc. 1.4 u 7.3,
JMIIEHO HEAOCTATKOB, NPHACYMMX CXEME INACCH C XBOCTOBOH Omopoif, rak kak LM
€aMONIeTa PACMO/IOKEH BIEPEAH OCHOBHBIX ONOP, 4 NEPefHdd ON0pa BEHECEHA AATEKO)
prepes nmo orHomenwo K LM camonera.

Yenosue kanoruposanus (7.1) nng camoneta ¢ Takoh cxemoi maccu Gyner uMers
B
S 4V ps Ga. a2

g dt
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Oce 80

MWK/?

Puc. 7.3, Tpexonopuas cxema
maccH ¢ nepenwelt  onopod,
napaMeTpel  Waccu, myTesas
YCTOWIUBOCTH

Y70 NPH 3HAUCHWMH &, TOPA3A0 DQABINEM, UEM 3HAUCHAC €, CBOXWT K MHHHMYMY BEpOsT-
HOCTh KAMOTUPOBAHNS JAKE NP HATCHCHBHOM TOPMOXKEHHH KOJIEC HA OCHOBHLIX OMOPaX.

IMpn mocagke HA OCHOBHBLIC ONOPH [AXKE HA NOBBIUEHHOW CKOPOCTH CAMOMET C
nepenHei ONOPOH MMeeT TEHACHIMIO K onyckasmo Hoca (IIM mHaxonmrcs snepenu
OCHOBHBIX OMOP) M K YMEHBIIEHMIO YI1da aTakM W TOTLCMHOM CHABL. DTO cBOAMT K
MHHHMYMY BO3MOXHOCTh B3IMBLIBAHHA camosera.

Ipu raxogf cxeme waccH ayyrnre 0030p w3 KaOHAB, MEHBIIE MTOPTUTCSE MOBEPXHOCTH
BIII1 non peficreHeM CTPYH BHXJIOHHBIX T'R30B JBHATEACH.

Tpexonoproe mWaccH ¢ nepemHed onopolf ofiianaeT xopoweH NYTEBoH YCTONYNBOCTLIO,
Ha puc. 7.3, 6 npuseneHa cxema CHA M MOMEHTOB, AGHCTBYIOIIMX HA CAMOJIET OT
ONMOPHBIX 37eMEHTOR. BOCCTAHABIMBAKIMA MOMENT M, ., BOSHUKAIONIMI NPH OTKIOHE-
HUR CAMOJICTA OT NEPBOHAYAABHOTO HATIpasienus (Bposb ocu BITIT) npn orcyrctemu
cutel TV, cnocoGeH BEPHYTh CAMOJIET K NPEXHEMY HANPABICHHIO

MBDCK‘.’!‘

=2Te = 2P, fope = 2 %"i i Eb‘f o 7.3
3necy Ga/ (2b) = P, — Harpysxa Ha OCHOBHYIO OTIODY: fgo, — KOXDPULUMCHT CKOMBKE-
HUS BAOAb ocH Z, pocturarmomuit snavenmit 0,7..0,8; ocranbHee napametpel maccu
nokadannt Ha puc. 7.3, a, 6.

s yayumenus nyTepod yCTORUMBOCTH KOeCd NEPeHeii omopsl ACHAKT CROBOAHO
OPMEHTHPYIOIIMMMCS, YTOOH HA HHX He BO3HMKANA cwia T’ (Npu TOPMOXKEHMH MEpEeTHIX
KOJIEC), yeyrydasiomas oTKIoHeHMe camoseta or ook BITI. das obecneuewnus ynpasis-
EMOCTH MPH JREKEHHH CAMOJIETd MO 3eMIE KoJeca NepeqHeid Omopsl ypasisembie.

Ipoaoabpas yCTOHUMBOCTE CAMOJETR NPH €T0 ABWACHHH HA OCHOBHBIX OnOpAx He
MOKET OhiTh 00ECTIEYEHA CHIAMYM HA FOPUIOHTATHHOM ONMEPEHUH, TIOITOMY NAXE ABMKE-
une no BITIT ¢ MCKycCTREHHBIM MOKPHITHEM MOXKET BBI3HIBATH NMPONOIBHEE KoAehaHHa
camonera. TIpaunHK 5TOro — AONOJAHKTEBHBIC CHJIEl HA ONOPH OT CTHKOB naut. Kak
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Puc. 7.4. [IpyxonopHoe BeNOCHIIEIHOE INACCH M EN0
napaMerps

OPABWAIO, JETYHMKH AOCTATOMHO cBOBOIHO
i CNPABJANIOTCS C TAKOH HEYCTOMUHMBOCTEHIO Ha
r~ %  pasberc u mpoGere. BaxHo TombKo, urobh
YacTOTa KonebaHmil OT ITHX CHJ HE COBNA-
ale mana ¢ yacToToll coScTBeHHHIX KoseBanui
i caMonera.
Fnep FPocu HenocTaTkoM paccMaTpUBACMON CXEMH
maccy aBageTcs Goabmas (o CpaBHEHHIO C
IDACCH C XBOCTOBOH OMOPOH) MAcCa IIACCH,
TAK KaK paaMepsl (BBICOTA) NEPENHEH Onops
CPaBHHMB C PadMcpaMl OCHOBHEIX OMOp.
Kpome toro, mepeoHsia omopa camoacrta
nogBepxkeHa koacGaumaM THoa "wummn”
{cm. nogpasn. 7.14.1), uro Tpebyer coeuu-
A/IbHBIX KOHCTPYKTHBHBIX MEp /U1s MX CAIE-
HUS.
d 7.2.4, JNisyxonopnas (BeJOCHICIHAN)
CXema I1accH npuseneHa wa puc. 1.4
7.4, a, 6. Tlpa Taxoit cxeMc HA camoaeTe mox (FOIETKEM YCTAHABIHBAIOT JBC NpPHMEp-
HO OJMHAKOEBIE MO BOCTIPHHMMACMBIM CTATHYCCKAM HAarpyskam omopsl. IIM camoaera
HaxomuTcd uyTh Gmvake K 3agHel onope. N8 NpenoxXpaHeHUs CAMOJIETA OT CBATMBAHMS
HA KPbUI0 HA HEM YCTAHABIHMBAKT ABC NMOAKPHITHHBC ONOPEL. JTH JOTIOMHHTEIbHEE
OHOpE B ClIyuae KACAHWS MOBCPXHOCTH a3pPOAPOMA MOrYT- BOCIPHHHMATE a0 S %

Baal

CTOSTHOUHOH HArCPY3KH, HMCHT MATKYH A4MODPTH3IAOHK H obecmeunBaoT CaMOeTy

JOCTATOUHYH) TIONCPCUHYIO YCTouHBOCTE. [lepepnss onopa ynpasnsemas, yto obecmeud-
BACT YMPABASEMOCTL CAMOJIETA TIPH €0 JBHXEHWM N0 aspoapomMy. [lng yreswueHWs yria
aTaKW Ha B3ACTE NpH Manod3dbekTHEHHX Ha Mmano# ckopoctw PB (LIIINO) mepennss
onopa MOXeT YaaHHATECH (”BagmbnmBaTRCA") MM OCHOBHAS ONOPAd — YKOPAUMBATHCS
("npucenars”). D10 yAyUmMAET BAACTHHE XAPAKTEDHCTHEN CAMOJIETA.

JeyxonopHas cxema macch mu3secTHa ¢ 1950-x rr. Ec mpuMCHSIM HA BOCHHEIX
camoserax B-47, B-52, camonerax KB $kosneea, Macumesa u ap. Ilossacune orom
CXEMBI EHJID BbI3BAHO HEDGXUJI]‘!MOCTB!Q ynnaa'rh B KDM]’[OHOBD‘-!HO]"‘[ CXEME camonera

rpysoarcek (BomGooTeek), nonoxeHHe Koroporo csgsano ¢ [IM camonera, Beicoxopacno-

JIOKEHHOE KPBUIO W macck. B Takoil cxeme [UIMHA CTOGK INACCH NPH HX yOODKE B Kphiao
MOXKET 20X0AMTh 10 3 M 1 Gonee, a B rozensx ux ybpaTs HEKyAa, TAK KAK LEHTPA/b-
Has uactb ¢rosenska 3amaTa rpysootcekoM. Takas ke npobraemMa BOSHHKAA npH
KOMIIOHOBKE CAMOJICTOB BEPTUKANBHOIO B3/CTA M NOCAAKM C EIWHON CHNOBOH yCTa-
HOBKOM, IIOJOXKEHHE KOTOPOH TaKXe CB#3aH0 ¢ noaoxennem L[IM camonera. B
JTOM CMBICIE JBYXOMOPHAs CXEMd LWAcCH npeicrasaser coboil esninyxdenioe peuie-
Hue, ¥ TPH €€ peald3anyA Ha CAMOJCTE OOLYHOrO B3JETA M TOCAIKM TIOSNBJISHOTCSE
TPYAHOCTH B TEXHUKE NHIOTHPOBAHMS, CBA3AHMBIE ¢ HEOOXOTMMOCTHIO MPU3EMJICHHL
TOUHO HA 00¢ ONOpPH OZHOBpEMEHHO. [IpM3eMIeHmE CcHAYAnA HA 3AOHIOK OHOPY
BEI3EIBACT:

BO3HHKHOBEHHNE JHAUMTEILHOTO MOMENTA M OTHOCHTEIBLHO 3ajHEH OMOpE, paBHOND
Ge (cM. puc. 7.4, a), n BoBIINX THHAMIICCKHX HArPY30K HA NCPETHIOW OMOPY W yaiu
ee KpervIeHUs,

YCJIOKHCHUAC KOHCTPYKUMH MEPEIHCH ONOPE 33 cueT MexaHWaMa "B3gsbimeanus”,
HEeOOXOOUMOTO s YBEAMUYCHHS YIJIA ATAKH CAMOJCTA IPH B3ZcTe. DTO YBCIMUHBALT
MACCY NCPCOHEH OMOPH M YCAOXKHAET €€ KOHCTPYKINIO;
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Puc. 7.5. MHOTOOMOPHOE 1IACCH

NOYB/ICHAE MYTCBOH HCYCTOHUMBOCTA NPH
TOPMOKEHHHA KOJEC TMepenHeH omops H3-3a
nossACHHS HA HUX cma T7 (cwm. puc. 7.3),
COSHANONIMX Pa3BOPAYHBAIINMN  MOMEHT
orHocuTensao LIM Toro ke 3Haka, uro H
My, e D70 yCyTYGASET OTKNOHERHE CAMOIIC
ta or oca BIITL. Ilpu oTkase oT TOPMOXEHHS KOJEC MEPEAHEH ONOPEl YBEIHYHBACTCSH
AnuHa npobera;

yTHKeACHHEe MEXAHA3MA PA3BOPOTA KOJEC NEPEnHEd ONOpsl M BO3PACTAHHME TPYIHOC-
Teif passBopoTa, TAK KAk HA NEPeNHION omopy npmxommTces ao 40..45 % G BMecto
10:..12 % @, KaK y TPEXOnopHOH CXEMHEI OIACCH C IEPETHEH OMOpoii;

yraxencade ¢osemska Ha 10..15 %, Tak Kak A9 BOCTPHATHH MOBHIIEHHON
HACPYSKW OT MEPENHEH OMOpHE HYHb 6018e MOIHKE CANOBBIE DIEMEHTH (B YACTHOCTH,
Go1ce MOIIHBIE CHAOBBIE MMAHrOYTH). Boabmme 3arpatel maccs Tpebyworcd u Ha
yeumeane G0ALIIOro BHIPE3d B HOCOBOH YacTH (IO3EIIKA MOA MEPEAHIOID ONOpY;

OOMOTHHTEMBHBIE 3aTPATHL MACChI HA TOAKPHUTLHBIE ONOPH H yCMEH’HE K[)HC‘!‘pyKLLHH
K]JHJIa a8 BOCOPHATAN JOMOMHHTENBHRIX HATPY30K OT 3THX ONOp.

OnHako B ABYXONOPHOH CXEME IIACCH MOKHO caenars Gonee KopoTkoit, a crano Guirs,
u Gosee JErKoi OCHOBHYIO OTIOPY, YCTAHABMBAEMYIO B MAOCKOCTH CHMMETPHH (hiosens-
#a. Ho 370 He KOMOEGHCHPYET PACCMOTPEHHEBIE BHIIIE HENOCTATKM JBYXOMNOPHON CXEMBI
maccy. Bee 370 CHMXAET BOIMOXHOCTH 60/1ee MMPOKOr0 MCNOMb30BAHMS IBY XOTIOPHOM
CXCMEI ITACCH HA CAMOETaX 00BIMHOIO B3NE€Ta M NOCARKH,

Ha CBBIT HenocTaTky IBYXONOPHOH CXEMBI [IACCH, CBH33HHBIE CO BAICTOM M MOCAI-
KOI caMonieTa oBRMHOW CXeMBI, PACCMOTPEHHBIE BHIIE, CKASKIBAIOTCS TOPA3N0 MEHBIIE,
TMpn Tako# cxeme MACCH OTOPHBIE IMEMEHTH (KOJEca) Jydlle, Y4eM TNpH APYMMX CXemax
MACCH, 3AIIAINEHKI OT BO3AEHCTBHMS IOPAYMX ra30B OT JBHTATENEH. D olicToarenseTna,
IJIHOC HEKOTOPBIN BHIMTPHII B MAcce 3a cuer Gosiee KOPOTKON OCHOBHOM OMOPHI CAEAIN
uenecoo0pasHEM TPUMEHEHHME JBYXOTIOPHON (BenocuneaHoi) cxems macch na CBBII
{HanpuMep, Ha camonere "Xappuep” A ero MOTHMUKALHSX),

7.2.5, MHOroOnOpHLIe CXeMbl lAccH (cM. pHC. L.4 1 7.1, 6) HaUamH MOABAATHECH HA
TAXEAEIX TPAHCTOPTHHX H TACCAXHAPCKHX camonerax (Maccoir 200 T m Gozee) xak
JMOTHUECKHI PesyARTaT AATbHEHIIErO PA3BATAS MBOTOCTORYHBIX MIACCH ¢ GOBIINM unc-
JIOM KOA€C, KOrdda B COCTAB OCHOBHBIX ONOP CTAM0 BXOOATH 60,’!1:].”6 O,CI.'HO‘F! cmi'l:m,
COCTHHSIONIEH OMOPHBIE 3MEMEHTH ¢ CAJOBHIMH AJEMEHTAME (DIO3EISXa MAH KpbLia
(puc. 7.5). 3agunMe CTOMKHM C KOJECAMM HA CAMOJETAX C TAKAMH MHOTOCTOCYHBIMHE
OMOPAMM HAYAIM CMEIATH K TLIOCKOCTH CAMMETPHH (DIOSeIsKa /U1 TIOBBIICHAS NpOX0-
AMMOCTH caMoneTa (CHWXeHns u 0osee PaBHOMEPHOTO PACTIPEAENCHHS HATPY30K HA
nosepxrocts BIID w Bo mMmormx cayuasx ana o6neryeHus KOMOOHOBKH 1ACCH B
ybpaHHoM nonoxeHun . Ha camonere Mn-86 BMecto AByX CMEINEHHWIX K OCH
€aMOIeTa 3aAHMX CTOEK DCHOBHBIX ONOP, KK 3TO ¢enaH0 Ha camoaere " Bounr-747",
MCMOABb3YETCH LEHTPAILHO PACNOJOKEHHAS TPEeThb OCHOBHAS WIM [JIABHAS ONOpa
(cm. pue. 7.1, ). Ha camonere C-5 (CIIA) MCrionb3yioTesi MHOFOCTOSUHBIC OCHOBHBIE
onopsl (cM. puc. 7.5), YeTBEpTag OnOpa BEHECCHA N0 OCK CAMOJIETA HA3AA M HCIOIB3YVET-
Cf KAk XBOCTOBAH MPEOOXPAHHMTCIABHAS Onopa. Ha camonerax c MHOTOCTOEYHBIMH
OIOPaMH WK ¢ MEOTOOIIOPHOMH ¢xemoit wacck LIM camosiera MOKEeT HAXOHMTBCH MEXTy

* ° o -
He myTath nokaTHe "MHOrOCTOSUHAN ONOpa”, FIe B COCTAR OIHON OCHOBHOM OIOPKI BXOMAT HECKOIBKO
(BoabIne OIHOIE) CTOBK C KOJECAMM, C MTOHATHEM "MHOTOONOPHAA CXEeMA”, FIe HHCAD CAMHX onop Gonee TPEX.
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HEpEHHEﬁ W 3aJHHMH CTOMKAMH OCHOBHBIX 0nop, 4TO CHUXKAET HATPY3IKH Ha MEPEIHIOKN
0Hopy ¥ YMEHBIIAET MACCY HOCOBOH uacTh diosenska BMecTe ¢ nepeaneit onopoi, Jna
YAYYIIEHUS YIPABISEMOCTH CAMOJIETOB ¢ MHOTOCTOCYHBIMH OMOPAMH MPH MX ABHXKEHHH
Mo 3EMJIE KPOME MEPEAHHUX YNPABJIAEMEIX KOJEC ACa0T YNPABASEMBIMH KOJIECA HA BCEX
WM TOJBKO HA MEPEAHEN W 3a/IHEH CTOMHKAX OCHOBHBIX OMOP.

VBopka macch B (DIO3EAsK W KPEIUICHUE CTOEK WIACCH K CHJOBHIM SJEMEHTAM
(hrozensxka NO3BOMAKOT B PAAC CAYUACE YMCHBIIATE rabapaTa M maccy onop (ocobenHo
NPy BRICOKOPACHOI0KEHHOM KPBUIE), YTIPOCTATE KOHCTPYKUMIO ONOpP, NPOWE PElarth
3a1a4 BOCTIPHSITHS NPAXOIMIIMX HA ONOPhI HATPY30K M PASMEMEHMS WACcH B YOpaHHOM
nosoxennd, OaHAKO B 9TOM Cryuae TPYAHO 00ECneunTs HEOBXOAMMYIO WMPHHY KOJEH
B maccu {cM. puc. 7.3), BIMSIONIYI0 HA XAPAKTEPHCTIKMA YCTOMYMBOCTH W YIPABISEMOC-
TH CAMOJIETa, KPOME TOTO, YBETHYHBAIOTCH TIOWAL MANEICBOTO CEUCHHS (DI03CamXKa 1
T0mALs OMBIBAEMOH MOBEPXHOCTH,

§ 7.3. MAPAMETPBI IUACCH

7.3.1. OcHOBHbIE reOMETPHMECKHE TADAMETPhLl INACCH TIPMBCACHEL HA
puc. 7.2...7.4. O1o npogonbeasa 6asa macck b — paccTosHEMe MEXIY mepenHel (XBOCTO-
BOH) M OCHOBHBIMH OTOPAMH INACCH, IDMPMHA KOJCH IIACCH B — pacCTOSHHC MEKIY
OCHOBHBIMH ONOPaAM#. TH PACCTONHHS 3AMCPSIOTCS MEXZY LEHTPAMH KOHTAKTHRIX
IJIOMIAI0K € MMOBEPXHOCTRIO a9PONpoOMa KOJIEC NEPEAHEH (XBOCTOBOMH) W OCHOBHBIX ONOp
— TOUKAMH NPHJIOKEHHS PABHONSHACTBYIOUHX HATDYSOK HA STH ONOPBE Py, B Ppy (P
(cM. pue. 7.3, 7.4). K reoMerpHYecKknM napameTpaM OTHOCSTCH TAKJKE BRICOTA Imacch H
— paccrogHue ot [IM caMoneTa 1o MOBEPXHOCTH &3POAPOMA, BHIHOC OCHOEHBIX ONOP ¢
M nepeanen (XBoCTOBOI) onope a orHocHTeabHO [IM camonera — paccTosHMs OT NpPOEK-
uur [IM go pasHOREHCTBYIOIIMX HATPY30K HA OCHOBHEIC H NEpefHOn (cM. puc. 7.3,
7.4), xsocropyio (cM. puc. 7.2) omops. Kpome Toro, 9To mocagouHENE Yroa — yrod
MEXKIY TIPOAGNBHONH OChE0 (DIO3E/IIKA TIPH CTOSHKE CAMOJICTA M KACATCILHON K OCHOBHKIM
onopam (8 TOUKE KacaHWd KOJEC) M X MpeJoXpaHHTCabHOM onope HA droacnnxe. Kak
suHO |3 puc, 7.3 n 7.4, ator yron ofosHaueH uepes ¢j. DTOT yroa HAZHBACTCH CIE
yriaom ()np(lKP[jIhlBﬂHHH, TAK KakK OH CB3aH C yCﬂOBHH_MH nnpuxm:(bmauns[ caMoacTa Ha
"xpoct”. M, HAKOHEN, CTOSHOYHBIH yronm @ (yroa Mexnay ocbio (O3ensxka npH CTOSHKE
CaMOJIETa M TOBEPXHOCTHIO A3POAPOMA), yroa BrHOCA oTHocuTeapHo LIM camonera
OCHOBHHIX OMOP B MPOJOABHOM ¥ (cM. puc. 7.3, @) ¥ B NONEpPeYHOM & HANPABICHUAX
(cM. prc. 7.3, @).

3HaucHNa NAPAMETPOB INACCH BO MHOTOM ONPEICISIOT XAPAKTEPHCTHKH YCTONYMBOCTH
M YIpaB/ISCMOCTH CAMOJCTA, €T BAJICTHO-NOCANOYHEIC H BCCOBHE XaPAKTCPHCTHKY, T.6.
HE TOMLKO BCCOBHIC XAPAKTEPUCTHKM CAMOIO IIACCH, HO W MACCYy TEX arpcraros, K
KOTOPBIM KPCIHTCS TIACCH.

7.3.2. AHATN3 BJINSHWA 3HAYEHWH NAapaMETPOB WIACCH HAa  XapaKTepuCTHKH
caMonerTa.

BausHue napaMeTpPOB MACCH HA YCAOBUSE KANMOTH]O-
BaHMg camMouaerTa Bume s nmogpasa. 7.2.2. u 7.2.3 yxe paccmaTpuBanuch
YC/IOBHS, MPH KOTOPLIX BO3MOXHO KANOTHPOBAHHE CAMOJETOR C TPEXOMOPHOU CXEMOH
IACCH.

Jlam caMoNeToB ¢ XBOCTOBOH onmopoii ato dV/dt > eg/H' [cM. Bupaxerue (7.1) m
puc. 7.2, a, 6]. Ilpa e/H = tg v, y = 14...16° u tg y = 0,3 xanoTupoBasue camocTa
MOXET HACTYIATh TIPA

dV/di > 0,3g, (1.4

254



UTO YKE BOZMOXHO Npu (xpexTHBHOM HCIOAR3OBAHHH TOPMO30B Kosiec, Orciona —
OTpaHHYEHMA B NPUMMEHEHUH TOPMO30B HA CAMOJIETAX C TAKOW Cxemoil macch, Kak BuiHO
us Beipaxkenus (7.1}, ypennuenne H' CHHXAET KpUTHUYECKHE 3HAUCHNUS  V/dl n genaer
KanoTuposanue 6oee BEPOATHBIM, 4 YBEJAHUEHME ¢ — HAoOopoT.

Ilna camoseTos ¢ nepemsei omopoit dV/di > (a/H)g |cm. smpaxenue (7.2) n
puc. 7.3]. [1pu cymecTByIOMUX HA COBPEMEHHBIX CAMOJIETAX COOTHOWEHMUX ¢ = J¢ (na
nepeAnion onopy npuxoantces no 10 % ot macce camonera), a/H = 9e/H, e/H =1g ¥
uy=14,.16" KANOTHPOBAHME CAMOIETA MOTIO Gbi HACTYIATH TIPA

avide > 2,7g, (1.5)

UTO NPAKTHUCCKH UCKIHYACTCH AaXKE MPH MHTEHCHBHOM TOPMOXEHHH KOJIEC HA OCHOB-
HBIX onopax. OTciona oYcHb BAXKHOE MPCHMYIIECTBO CAMOJIETOB C NMEpeaHeH Onopoi —
BOSMOKHOCTh HHTEHCHMBHOTO MPHMEHEHHs TOPMO30oB npH npobere.

BauwsHue mapaMeTpoB WMACCH HA MYTEBYI YycTOohun-
BOCTh CAMOJETOB ¢ TWepeaHeid onopoil MOXHO DPOCHENNTS,
ucnonbaysi Buipaxenwe (7.3) W CAOKHBIINECH COOTHOMICHWS 3HAUCHHW TAPAMETPOB
waccn @ = 9e = 0,9b. Torna auauenue M, ., BOSHUKAKLIETO NPH CTYYANHOM OTKJIOHE-
HHH CaMOJICTa, ﬁyI.lCT OMPEACAATRCA B OCHOBHOM 3HAUECHWUEM BHIHOCA OCHOBHBIX OINOP &,
T.C.

Ga
Moygeer = T Sooxe = 0.9G e e (7.0)

# vem BObIIC 3HAUCHUE ¢, TeM BRILIC TIYTCBAA YCTOMUMBOCTH camonera. [las camone-
Ta ¢ MHOMOOMOPHOH cxemoil macch (cM. puc. 7.1, §) B MHOrOCTOBYHHIMA OMOpPaMK
(. puc. 7.3) myTeBas yCTOHUUBOCTE M3-34 GOMBIIOTO, KAK MPABH/IO, BRIHOCA TABHON
OMOpEL WA IeHTpa KoHTakta ¢ BITIT oCcHOBHKIX omop Bhime, YeM Y caMOIeTos ¢ O0BMHOM
TPEXOMOPHOH CXEMOM 1HACCH.

Baimauwe Ha XapaXTEepPHCTHKHN CaAMOAETa:

ablcombl waccu camonema H. C ypenuuchHwem H yBeanuMBAeTCA BEPOATHOCThH
KATIOTHPOBAHMS CAMOJIETA C TPEXOMOPHON CXEMOM MIACCH C XBOCTOBOH ONOPOH, YBENHUM-
BACTCSI IOTPY2KEHHE MEPENHEH OmOPhl NPH APYTHX CXEMAX WIACCH MOMEHTOM OT MHEpLn-
OHHBIX CIJI (Y0 TIPMBOAMT K YBEJMUEHMWIO MACCH HOCOBON uACTH (IO3esIKA), BO3PACTA-
JOT MACCA OMOP M HATPY3KH HA Y3Jhl HX Kpemnenns B (nosdesske (OTCIOA pacTer u
Macca (ro3ensaka)l, BO3PACTAEST ONPOKMABIBAIONINN MOMEHT HA KPhIIO OT HHEPUHMOHHOM
cuant G, A (em. puc. 7.3, 6), BO3pACTAIOT TAKXKE TPYAHOCTH M B Y(OOpKE wmaccw.
Onuako yMeHBIIEHMIO H YACTO MpPengTcTBYeT HeobXOAMMOCTh O0ECIeYeHUs I0CTATOMHOTO
NOCATOYHON0 YIa ATAKW & (MOCAZIOUHOTO YIIA (g, CBA3AHHONO C & . COOTHOMIEHHEM
@ 20— oo, A€ @ — YCTAHOBOUHELH yroa Kpblia) M Tpeboarme, uTobsl OTACTH-
HLIE YACTH CAMOJIETA MPH JABMKEHHN MO a9pOAPOMY HE KACATHCEH ero mosepxHocTh. Jas
camoneros ¢ I wiuw TBJ paccrogaue ot KOHUOR Jonacrei a0 rpyaTa npu o6xaroi
AMOPTUBALMH A0/UKHO GuiTh He menee 160 mm;

guoca e ocHoanblx onop omuocumensno I[M. C yBenMyeHWEM ¢ BOSpACTACT
OyTeBAs YCTOHUMBOCTh CAMOJIETOB ¢ MEPEAHEH ONOPOM, HO BO3PACTAT TAKXKE MPOA0-
NbHAH HEYCTOMYMBOCTD M HCAOCTATKH, CBASAHHMIC C VBEJAMYCHHEM NHKHPYIOLLErO
mMomeHTa Ge (MOXKET HE XBATATH PYJei BLICOTH HA BINETE U8 OTPLIBA NEpeaHel omopsr,
BO3PACTAET HArPY3KA HA NEPENHION ONOPY M HA yaisl e¢ KperuieHus:; obeuno e = 0,15);

yera eoroca y. Tlapamerpsi e, H n y ceg3anp Mexay coboit: e/ = tg y. Yron y u3
YCAOBHSI HCONPOKHABIBAHNS CAMOJICTA HA XBOCTOBYI) OMOPY AOMXKEH OuTh Goblie yraa
@ XoTa On1 ma 1...2°, C apyroit cropomsl, pn GOMBIMX 3HAYCHMAX YIIA y TaK JKe, KK
M NPH YBEJIMYCHAM 3HAUCHNS ¢, 3aTPYAHACTCH B3JICT CAMOJETA (BO3PACTAOT HATPY3IKM
HA MEPEIHIO OTOPY M MOXKET HE XBaTHTh PB);



nocadounoeo yeaq . 3HaueHns 9TOr0 yraa B npexenax 8...14° nomxup obecneyn-
BATH NIPH NOCATKE CAMO/ICTA SHAUCHHS Cyy, GmusKne K Cyq maxs TAK, UTOOBL caMOJieT 1pH
ITOM He KACaJCH TOBEPXHOCTM adpoApOMa XBOCTOBOM uacTeio duosensxa. [lma ororo
® 2 G — Gy Boabme sHayenns @ OTHOCATCH K TPEYTOVBHBIM KPEUIBSIM, TaK Kak
¥ HHX €, oo JOCTHTACTCS Ha BOMBIINX yriax atakm;

CHOHOWRO20 Yena ., Bubop smauenuit @ n H onpepenser nonoxenue och
CAMOJTCTA OTHOCHTETHHO TOREPXHOCTH aspoupoma. [Lis caMoseToB ¢ 60bmoi TaroBoopy-
KCHHOCTBIO, 00ECTIeUHBAIOMEH BAET ¢ 3ANAHH0N Ly, IS COKPAMEHWS ATHHB npobera
AcnanT @ < 0, uro6H YMEHBIIMTH YIO/J ATAKH H MOTBEMHYI) CHIY CAMOJETA Ha
npobere. D710 noseoageT pHEKTHBRCE HCMOABL3OBATH TOPMO3A (CHA TOPMOXKEHHMS KOJIEC
T, =f, (G — Y) B3pacraer ¢ yMeHEHMEM ¥) W TEM CAMEIM YMEHBIOMTH AUTHHY npobera
(camomern Cy-7, "Bypan”). Obwsiuno ¢, = 0

xoneu B (cM. puc. 7.3, 8). PaccTogHue MexTy OCHOBHBIMH ONOPAMA ONpeaesser
XAPAKTEPHCTHKM MOMEPEYHON W MYTEBOH YCTOHYMBOCTH M BAMMET HA YNPABASEMOCTH
CaMOJICTa TIPH Er0 ABUXKEHHH MO a3poApomMy. Yenosue HﬁQﬂp()KHjIHBBHPIH caMoJieTa Ha
KpLIIO OT DOKOBOH CHABI Gy, (oM, puc. 1.3, &) moxer OuiTh 3aNMCARO B BUAE

Glogu < 0,5GB; foue < B/ QH) = tge. 1.0

Mpu zeavernn g, = 0,7...0,8 yron e noaxen Gurh ne mennme 35...40°, B = 2H tge.
VeeauucHue x0acH B menaer caMoner donee wyBCTBUTENBHBIM K JEHCTBHIO TOPMO3OB
KOMEC, HO ONHOBPEMCHHO TIOBEINACTCH YYBCTBHTEIBHOCTh CAMOJIETA K HAC3AAM KONECAMH
HA HEPORHOCTH. PACCTOSHME ME1y OCHOBHBIME OIOPAMH ONPEACTACTCS KAK PeayapTar
YBAZKH B KOMMOHOBOUHOH CXEME CAMOJIETA Y3/10B KPEIUIGHMS Onop K (rosenssky wam K
KPBLTY C CHJIOBBIMH QMEMEHTAMA DTHX ArPeratos, CHOCOGHBIMM BOCIPHHSTb HATPY3KM OT
onop, U 00eCTIeYEH S NPH STOM HEOOXOAMMEIX 3HAUCHMH YA @, BHHOCA ONOp & W YIVId
BHHOCA ¥ M, KOHEUHO, obecneuenus Heobxopumbix 0fbemon ans yGOpKH OCHOBHLIX OMOP.

§ 7.4. HATPY3KH HA IIACCH M PABOTA LUACCH 1101 HATPY3KOW"

BHemHue HATPY3KH HA IIACCH B BUAC PE4KIHE IMOBEPXHOCTH A9POAPOMA HA
OCHOBHBE P W HAa mepemmon P onopsl (cm. prc. 7.3, a) noBossix P, u GOKOBRIX P,
cun (puc. 7.6, 7.7) BOSHMKAIOT B MOMEHT NPH3EMJAEHHS CAMOMETA, B MpPOLECCE ero
OBIDKCHHS 1O a9pOTpoMy M npu crosHKe. [ToatomMy 5TH HATPYSKH MOIYT OHTh Kak
OHHAMMYCCKHMH, TAK H crarHucckumH. OIHAKO, KOHCHHO, OCHOBHBIMH (PACUETHHIMH)
HATPY3KAMH, ¢ YYETOM KOTOPHIX ONPEIeISeTcs MPOYHOCTh HE TOMBKO CAMHX MEMEHTOB
KOHCTPYKIHHA WACCH, HO H TeX JJEMEHTOB, K KOTOPBIM [MIACCH KpEﬂﬂTCH, ABASOTCH
JHHAMHYECKHMe HArpyskn. Mx BenwuWHa W HANDABICHHE OMPEASNAIOTCH B OCHOBHOM
YCTOBASMU 1 XAPAKTEPOM MOCAIKH (HMESTCA B BUIY rpy6as nocagka OTHOBPEMEHHO Ha
TPH ONOPE — BCPTHKAILHBIA YAAp HAH HA JBC OCHOBHEIC OMOPHL, TIOCATKA CO CHOCOM HIH
Ges cnoca, COCTOSIHAE TOBEPXHOCTH aDPOAPOMA, HAC3A HA HEPOBHOCTH M JODOBOH ygap
M3-3a 9T0ro u Ap.), a Takxke BITX camonera, KCC onop ¥ THIOM OTNOPHBIX 3JEMCHTOB,
XAPAKTCPHCTHEAMH AMOPTH3AIIMOHHON CHCTeMBI M T.1. Jl14 TAKHMX 3MCMEHTOB KOHCTDPYK-
UMH WACCH, KAK, HATPHMEP, MCXAHWAME YOODKH W BHITYCKA C 3aMKamd yOpanuoro u
BHIMYIIEHHOTO NOJOXKEHMH ans CTBOp[!K M UIHTKORB, JAKPHBAOUIMX HHAIIH IACCH,
PACYCTHHIMH MOTYT OKA3ATHCS AJPOIMHAMHUYECKHE H MACCOBHE (MHEPIHOHHBIC) CHIb,

B . 5

PACCMATPHUBAEMBIE HMME BONPOCH OTHOCHTCH K TPEXONOPHOW C HOCOBOH ONOPOR CXeMe mWaccH ©
KOUECHBIMH ONOPHBIMK AIEMCHTAMH, NOIYYMBIMMH Hanloubmee pacnpoctparesne. OCO0EHHOCTH IpYIMX CxeM
TOALKO OTMENAIOTCH.
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Puc. 7.6, Cumi, a
ABHCTBYIOMME
HA onopy Puc, 7.7. Harpyaxu, pefictzyiomme Ha onopy, ¥ smopsl @ v M 10 BeICOTE CTOMKH

ACHCTBYIOINME B NOJETE HA STH JJEMEHTH NPH JBOMIONHYX CAMOJETA, 4 TAKXE OpH
Bumycke ¥ yGopke waccn.

Harpyskm Ha mmacc, MPHJIOXKEHHEC K ONOPHBIM Ero SJCMEHTAM (KOJecy, Jibike
ap.), MoxHO B ofem cayuae MpeACTABHTS B BHAE COCTABSIOMMX CHI P, Pyu P, no
ocsm X, ¥ u Z (cwm. puc. 7.6). HamBoxee xapaxTepHsie s sxcmya'raum: myqan
HArpyXCHAS HOPMHpPOBAHEL. HopMaMy IIPOYHOCTH 3a7al0TCH SKCIIIYATATHOHHLIC 3HAYUE-
HHA HArpy3oK — cuaI P,, P Pz, AEHCTBYIOMMX HA ONOPHEE SACMEHTH CO CTOPOHBL
aspogpoma B uanpamem occn X, Y, Z, MOMeHTOB M|, OTHOCHTE/ILHO OCH 'Y 1 OTHOCK-
TEABHO OCH Koneca M. (MOMEHTA TOPMOXKEHAH).

MaxkcamanbHas Beprnxanbnan HATpYy3Ka Ha KoJeca MOMyyaeTcs NPy mocamke Ha Bee
OIOPH OAHOBpEMEHHO — Ciryuait “rpyboit” nocankm E . Pacuersas BesMUMHA HArpy3Ku

HA OCHOBHYIO' ONIOPY B 3T0M cyuae Po, g = Z, Py oy Mpf, TAE Z, — YMGIO KOMec Ha
o — CTOSHOUHAS HATPY3KA HA KOJIECO TIPA MOCATOUHOH MACCE CAMONET; R j
— JKCTUTyATALMOHHAS neperpyaka g cayuae E; f — xoadipuunent GesonacHocrn ans

a
cnyuas Eg, sagasaempi Hopmamm npounoctu. Bemmuuna ny onpenensierca npu
]JaCl{eTE aMDPTHSauHH H3 YCJIOBHA TOrAOLEHHN A HOle’lpyﬁMoi‘[ 3KCT[.IlyaTﬂllHl)!ﬂ{0ﬁ

paborul {cm. moppasn. 7.12.1). Tlo HopmaM npovHOCTH 3HAUCHHE n; HAXOAWUTCA B
npeaenax 2,5...3,5 (MeHnbuee sHAYEHWE B OCHOBHOM IS CAMOJIETOB HEMAHEBNEHHBLX 1

onope; P

2
OTPARMUCHHO MAHEBPEHHHX ¢ HeSonpmuyM sHauemweM no. ). B cayuae B, Harpyskamm

no ocaM X u Z npenebperaior.

HaubBonbmue nobossie HAPPY3KH NEHCTBYIOT HA WIACCH NMPA TOCAIKE CAMOJIETA C
HEPACKPYUEHHBIMH MM 3ATOPMOXEHHBIMH KOJECAMH M HAE3NE HA HEPOBHOCTH ~— CIydadk
nepenrero {(noGosoro) yaapa G,. Pacuernas BEJMYMHA HATPY3KH HA OCHOBHOM omope

P o™ Ly P or 2 Gf HATPY3Ka OPOXOAHT YEPE3 OCh KOJIECA ¥ HANPAB/ACHA IIOR VIJIOM
- o - -
& = 45° x ropusonTy. 3aech ‘Px.r:r CTOSIHOYHAS HArPY3Kd HA KOJECA NPA MAKCUMATL

HOH BaneTHOH Macce camonera, ng=l ,J— DKCTITyaTanMOHHEAs Eperpyska B cayuae G,

HauBonsmme Gokonsie HATPYIKM HA WIACCH BOIHWKAIOT NPH NOCAAKE CO CHOCOM M TIPH
passoporax camonera — cayuaii R . B orax cayuasx Ha Komeca AcHCTBYET nomMmmo
BEPTHKANBHON HAIPYSKH ELE U BokoBas CUTa. Jna ocHOBHO# ONOPH 1O OCK Y pacyeTHas

HArpyaka Py oca R ™ Fx_n nﬂf H [0 OCH £ pacyeTHas HATpysKa P, .. p = fﬁwa ol
e n; = 0,7 n;, a fox — XoahdEuueHT TPeHNS Npy GOKOBOM CKOMBXCHHH.
0 3ax. 1148
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JelicTByIOMAE HA MIACCH HATPY3KHM BH3KWBAIOT B IEMCHTAX IMACCH OCCBHIC YCHUINS,
cpe3 u m3rub B ABYX TUIOCKOCTSX, Kpyuenne, Ha puc. 7.7 mokasaum smopu O, M n M,
OT CH/IBL P, € COCTABISIOMHMU (P P,) m OT cAE P, HA KOJIECO B IIOCKOCTSX XOYH
YOZ nna cmihm OCHOBHOI ennpm camone'ra. Cmnxa B IVIOCKOCTH XOY mpeacTaeaser
coboit KOHCOMBHYI0 BANKY ¢ MOMEHTHOMH 3aNIe/KOl B BepxHEW yacTh, A B IUIOCKoCTH YOZ
— banky Ha IBYX OMOPAX — MIAPHWPHLIX Y3744X KPEIUICHHS CTOMKH ¥ MOIKOCA K HCH,

Ha puc. 7.7 cxemaTHyecku MOKaiaH MTOK C ABYMHA ONOPAMH BHYTPH LWIHHIDPA
aMopruaaTopa ¥ cam uunueap. Mmes smopst O, M u M, no shicoTe cToitky A, MOXHO
ONMpEAESHTh l'IUTpEﬁHHE CEUEHHsl CTOMKH JAJIE BOCIIpUATHA 3THX CHIOBLIX (pax'mpoa H
ONPEJETHTh BEJHYHHE CHJ H MOMCHTOB, OCPEAAIOMHXCS Ha ¥3JIbl KpPENIEHHSA CTOHKH K
CHJI0BEIM DaeMeHTam kpoiia. B § 6.6 B kauecrse npumepa yxe paccMATPUBAIOCH
HATPYXEHME CTOMKHM NEPEejHEeil OMOPhl NACCAXWPCKOrO CamoneTa cunamu P, P o
(cM. prc. 6.15) » mepenaua 9TMX CHA HA Y37abl KPErUIEHWS CTOHKHM M xchprlcum
HOCOBOH uyacTH (DIO3ENSKA BIVIOTH 0 YPABHOBEIIMBAHKMA HAIPY30K HA obwuske iosens-
ka. B npuHUMIE aHANOrHYHA NEPEJAYa HATPYSOK M MX YPABHOBCIIMBAHHE M OT CTOEK
OCHOBHHIX OIOp, Kpemsmuxcs B dosensxe (cM. pac. 6.16).

[Ipy KperLIeHUH CTOEK ONOP K YCHICHHLIM HEPBIOPAM B KPHULE, HENOCPEACTBEHHO K
JIOHKEPOHAM KPHUIA W K TIOOKOCHBIM GajkaMm Harpyaku OT omop (0T y3J0B MX KperJie-
HHS) B BAAC AOMOTHUTETHHEIX TIONEPEMHKX CHJ1, M3arnbatoNux i KPYTAIINX MOMCHTOB
BymyT MCPCHABATECH HA Y3MBl KPETUIEHMS KPBIIA M TAM YDABHOBCIINBATHCS.

Mo XpakTepy JMIOP H BCIMUMHAM CII W MOMCHTOR B SJICMCHTAX QUOP W, [JIABHOS, \
B CCUCHMSIX CTONKHM MOXHO CyauTh o memecoobpasroctn KCC onopwr . Tak, gaxe ui
amop #a puc. 7.7 suanO, uro BKmoueHue noakoca 8 KCC onopw 8 nnockocrn YOZ
no3poasieT Cy]]:lCCI'BEHHO CHH?-HTB. JHAUCHHE nsmﬁamm:m MOMCHTA B CEUCHHSX CTOHKH
BbIIIE y3/4 KPEIUIEHMS MOIKOCA M CBECTH €O A0 Hy/sl B Y3/1€ KPENACHAS CTOHKMA. ‘

w

§ 7.5. QJEMEHTBI KOHCTPYKIIMH OINOP CAMOJIETA
M UX HASHAYEHHUE

7.5.1. OCHORHBIMW NEMEHTAMH KOHCTPYKLMM onop caMonera (cw. puc. 1.7
u nanee puc. 7.8...7.12) ssasorca:

OMOPHBIE EMEnTsl [, OGECNEYMBAIOIIME CONPUKOCHOBEHHE CAMOMETI ¢ MOBEPXHOCTHIO
aspompoMa — KOJIECO, JBDKA (PpyHTOBAS, CHEXHAd), TMOIUIABKH, JOJKH, TYCCHHIIH,
BO3AYIIHAS TIOLYIOKA}

croiika 3, ofecncuMsaOinas mepenaty HATPY30K C ONOPHBIX JIEMCHTOB HA KOHCTPYK-
LMK CAMOETA YCPes yaunl nopsecku 4. Ecmt BHYTPCHHSS NOAOCTD CTORKH MCIOMh3YCTCH
A4 pa3MELNIEHHE AMOPTHIATOPA, TO TAKAad CTOMKA HA3KIBAETCH AMOPTHIALMOHHOMN;

Y3Jbl NMOABECKH 4, CBA3RIBAKLLIAC C'K)I'FIK)’ ACCH € CHJIOBBIMH JIEMEHTAMM KOHCTPYK-
uHy (QIO3EeNTKa WM KphLId;

NBVX3BEHHNK (MUIHI-IMApHEDP) J, COCTOSIMHA W3 ABYX IWAPHHPHO COCAMHCHHBIX
3BCHBCB, CBA3BBAIOIINAX MTOK AMOPTH3AIMOHHON CTOMKA ¢ IIIHEAPOM, 4cM # ofecmeyu-
BACTCA nepefaua M, OT WTOKA HA UMIHHAP aMopTHs3aTopa M QMkcaums mwroka ¢
KOnecaMd o1 r[ponupma;

AMOPTH3ATOP, COCTOAIIMI M3 ITOKA ¢ MOPINHEM ¥ umauHapa (cM. puc. 7.42 u 7.43),
CAYXRHAT /15 TIOTVIOMIEHHS M DACCEMBAHMSI KWHETHYECKON DHEPIMH CAMOJIETA TPA TOCATKE
¥ ABVKCHAH CAMOJIETA TO HEPOBHOMY TDYHTY;

UHTHEIP-NOTbEMHEHAK 7 118 YOOPKH M BHIUTYCKA CTOMKH IIACCH;

*
KCC onop fynyr pacemorpess: s § 7.8,
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3AMKM (MEXaRHUECKne Wan (M) ruapasauueckue) And GHKCAMHA CTOEK IIACCH B
yOpaHHOM M BHIIYIIEHHOM NOJOXEHANX.

B sasrcuMocTH OT ocoleHHOCTEH KOHCTPYKUMH IIACCH OMNOPA MOXET BKIouath B ceba
elIe H CAEAYIOUHE 3EMEHTHI

racatenu Konebanmii (memndeps) pas ramenus camosoalyxaaromuxcs KoneGaHmi
Kak Bceli OMOphl B UeoM (B OCHOBHOM MepeaHeid onopsl) — oM. no3. /8 na puc. 7.10,
103, 6 HA puc. 7.11, Tak 1 ee OTAGNBHBEIX MEMEHTOB (HANPHMEP, TEAEKKH ¢ KONEcaMu)
— cM. no3. 5 Ha puc. 7.8;

TOAKOCH M PAacKOCH B BHJE CTEPXKHEH, NpeacTasnsiomux cobod AONONHMTENBHEE
onopel croiiku. Mx ¥cnons3oBaHWe NMO3BOASET YMEHBUIMTH ACHCTBYIOMME HA CTOMKY
HarnGA0IIMe MOMEHTHL W YBEJIHUMT €€ XecTkocTb, C mOMOMBIO MOAKOCA CTOHKA MACCH
VAEPKUBACTCS B BHIMYLIEHHOM NOJIOKEHHA M (DHKCHPYETCH B OTOM NOJOXKEHWH 3aMKAME
nopkoca. [Tomkoc moxer GuTh MCNONLIOBAH Ans YOOPKA CTOMKH, €CTA K HEMY IHPHCOEITH-
HASTCH UUAMHAp-IOAbeMHMK (cM. mo3. I, puc, 7.11). B xauecrse nogkoca MOXET
WCMONB30BATLCA W CAM OWIMBAP-TIOTBEMHMK (CM. mo3. 7 Ha puc. 7.7 u noi. 7 Ha
pac. 7.9);

Tenexkn (cm. puc. 7.8, 7.22, 7.23) u Gaakn (cM. puc. 7.24 mos, 7) ans KpeniaeHHs
K OIHOH AMOPTH3ALMOHHON CTOlKe ueThipex W Gonee konec;

Tpasepcn (cM. mo3. ! Ha puc. 7.8 u no3. 2 Ha puc. 7.10) ana Kpensendsa CTOCK K
Y3RaM NOABECKH HA CAMOJIETE, 4 TAKXKE APYTHE DIEMEHTEHI, ONpPeAesiolHe KOHCTPYK-
umio, pabory, y6OpKY M BHINYCK (o/nee CAOXKHKIX ONOP CAMOJETA.

Ha puc. 7.8, 7.9 npeacrarneHs!l JOCTATOUMHO THITHUHBIE KOHCTPYKUMN OCHOBHEIX OTOP
[acCakMPCKOro (TPaHCIOPTHONO) M JIETKOTO MAHEBPEHHOTO caMosIeTos, a ua puc. 7.10,
7.11 1 7.12 — KOHCTPYKUMM NEPEAHHX ONOP TAKOTO THNA CAMOJIETOB.

7.5.2. KOHCTpYyKUMs OCHOBHbIX onop. Ocmopaas omopa (puc. 7.8) cocrour w3
amoprusaropa (aMOPTH3ALMOHHON CTOHKH), TEJEXKKH C KOJECAMM, TPABEPCH, MEPEAHEro
packoca 1 GOKOBONO CK/IANBIBAIONIEIOCH MMOAKOCA.

AMoprH3anMoHHas cToMKa 3 npoymmHamu 20 B BepxHelh ceoeil wactu Gonrom 22
KPENUTCH K Tpasepce /, YCTAHABTHBACMON C TIOMOLIBIO OCH BHYTDH HEE B MEpesHeM yane
kpervienus croiku 2/ (cm. puc. 7.8, 6). B Gpon3oBsie BTY/IKA 3JATHET0 Y31a KPEILUICHES

Puc. 7.8, KOHCTpyKUME OCHOBHOA
Onopsl C TEACKKOH, TPABEPCH M
V0B ee KpPericHHs
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crofiku 23 sxomur uanda 2 croiiku, K npoyimsaM nepeiHei YacTH TPABEPCH KPEMATeH
puigar /9, K KOTOPOMY IUAPHHPHO TPHCOSTWHMETCS MITOK IHJIMHAPA-TOTheMHEHKA [§
cToiikn. Tak KOHCTPYKTHBHO ¢ MOMOMIBI0 HUAMHAPA 8 0GecneunBaeTcs BO3MOXKHOCTh
NOBOpPOTA CTOMKH B yanax 21 m 23 npu ee ybopke — Buimycke (/7 — mpoyIIEHA HA
uunuHape I18).

Tpasepca | — csapnas ¢ npoymmraamu 20. K Befi kpennrca packoc /6 u npueapes
puruar /9. Bayrpn mee maxonarca GPOHEOBEE BTYJKH IS YCTAHOBKHM OcH TpaBepcsl. K
BTYJIKaM MOOBOAKTCS CMA3Ka YEPes Mpecc-Mac/JeHKH,

Tlepegnnit packoc 16 semonuen B Buae TpyOsl ¢ npoymmHAMA HA KOHUAX. Huokami
KOHEI, COETHHASTCS €O CTOMKON 3 Gosrrom, obIumM U tsi BEPXHEND SBEHA IUTML-IIADHHPA
11, llnuu-mrapHEp COCTOMT H3 JABYX 3BEHBEB, COCTAHCHHBIX IIAPHMPHO TIOCEPEIMHE
GositoM, A IPYTMMA KOHOAMM 3BEHBEE C TIOMOIIBI) NPOYIIHH DUIHI-ITAPHHD COETHHIETCH
€ UMIMHAPOM ¥ INTOKOM AMODPTHIALMOHHON CTOHKH., B TIPOYIIMHEL BCTABACHH GPOH3OBHE
BTYJIKH, K KOTOPHIM MONBOANTCST cMaska, Bee Tpy ock mapasie/bHel ¥ NepHeHInKYIapHN
NPOAOALHON OCH aMopTH3aTopa. Ha mamu-mapHupe YCTAHOBJIEH ykasaTesab 0BxaTHg
LITOKA AMOPTH3ATOPA [/I5l KOHTPO/S NPABILHOCTH 3apsaku amoprusaropa. Ha yxasare-
AE ecTh KOHTPOBKA, 06phiE kOTOPO# mpr rpyGoil mocagke mOATBepxAaer (hakT Takoi
nocamKm.

Bokooil ckaansBAIOWMACH TOAKOC 4 COCTOMT U3 JBYX 3BEHLER, MAPHUPHO COSNMHEH-
HBIX MesKay coboit GoaToM ¢ pacmopHO#M BryKol. Ha BepxseM 3BeHE NOIKOCA CMOHTAPO-
BAH 3AMOK BBITYLIEHHONO nonoxeHus /3, a4 HA HIKHEM — GOJT, KOTOPBI Mpu pacnpaM-
JIEHHOM TTOAKOCE BXOAWT B 3€B KPIOKA 3aMKa, SanMPaeMoro 3amesnkod. YcrpolcTso
TAKOrO THMA MEXAHWUYCCKOTO 3aMKa pacCMaTpuBaeTes ke (CM., noapasn. 7.6.3 n 7.15,
7.16). Ono ofecneunBaer (PUKCAUMEIO MOOKOCA W, CAGAOBATENBHO, CAMON OMOPE B
BHIOYIIEHHOM nonoxeHun. B yOpamHOM nonoxkeHHn CTOMKA C TENEKKOH 3amupaercs
3AMKOM, KOHCTPYKUHsI KOTOPOTO NpHBOAUTCS HA puc. 7.16. B 3eB Kpoka Takoro samkd
BXOJMT Cepbra 3aMka /2, 3aKperuieHHOro Ha HHXHEM KOHIE UMIMHADPA AMOPTH3AIHOH-
HOHM CTOVKH 3.

B BepxHeii uacTH BEPXHErO 3BeHA TMOAKOCA (cM. puc. 7.8, @) MMEIOTCS NPOYIHHEE 18
Kpenaenns puiyaros /4 rupoudavHApos nogkoca /5 (OCHOBHOTO W aBapuiHOTO),
CAYXAWMX /IS CKIAAbBAHAS MOIKoca npu yGopke croiikwm. Bepxned npoymmsod 4
TIOAKOC MPUCOCAMHEH K Y3y HA HEHTPOMIAHE, HYDKHEHW MPOYMIHHOW B — K YXy OCH,
YCTAHOBAEHHOH cOOKY HHXKHEH YacTh HMIHHIDA AMOPTH3ATOpa, Y3en B KOHCTPYKTHEHO
BHINOTHEH B BALE KOHUUeCKoro GonTta (WKBOPHS) ¢ NPOYIIMHON (AHAZOrMUHO NOKA3AH-
womy Ha puc. 7.9, 6, no3. 6), cBofoAHO MOBOPAYMBAKMIErOCs B TOAITMIHAKAX 1§
(cm. puc. 7.9, & mnpu ybopke croiikn, Ochs ueuTpasbHOTro mAapHupa nogxoca C
(cm. puc. 7.8, @) pacmOJIOKEHA HMXKE TMPAMOM, NPOXOAMIMEN YEpes OcH BepxXHero A u
HIDKHEro B mapaapos, olpasya "crpesy npormfa” y pacnpsMIEHHONO NOAKOCA, YEM H
ofecrieunBaeTcs (B JOMOJHEHHE K MEXaHMUECKoMy 3aMKy) Gosee HamexHas duxcauus
CTOMKH B BRINYIEHHOM HOJ0KEHHH.

Temexxa (cm. puc. 7.8, @) npemHasHaveHa I KPENJIEHWs Koaec 6 M nepeaaun
BHEUIHMX HATPY30K Ha amoptusarop. Kopomeicno tenexks [0 CBADHOE C MIOCKAMH
NPHARBAME 10X NPOYIMIMHEL B UEHTPAJIRHOH YACTH IS COCOMHCHMS C MPOYIIAHAMY B
HUAKHEH yacTi wroka. CoenHHEHNE NPOM3BOIUTCA TYCTOTEABM G0ATOM, SB/ISIONIAMCH
OCHE) 1151 MOBOPOTA KOPOMBICIA TENEKKH ¢ KonecaMu. B npoymmuel mToka ais 3Ty
ueseil BeTaBaeHBl GPOHIOBHIE BTY/JIKH CO CMA3KOH OT MpPECC-MacacHOK. BOaMOXKHOCTH
HOBOPOTA TEJAEKKH HEOOXOOMMA AJs NAABHOND ABMKEHMS CAMOJIETa NPH TEpeeane
HEPOBHOCTEH M BHIDABHWBAHHMS HATPY30K HA TIEPEAHME M 34aHMe Koneca Texexku. (B
HEKOTOPBIX CXeMax IIACCH BO3MOJKHOCTH TIOBOPOTA TEAEKKH OTHOCHTENBHO OCH €e
HOIMRECKN MCHOMBIYETC IUISI PA3BOPOTA TEJIEXKKM Npn yOOpKe B MOMOXKCHWE, MAPAIICTh-
Hoe ocu cTolikn.) Ha kosnax kopomeicaa /0 06pa3oBaHsl naTpyOKH ¢ OTBEPCTHIME LTS
KpenJieHns oceit 9 koaec, KOHTpAmMUXCH GOATOM OT IPOROPOTA B KOPOMEICHE.
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Puc. 7.9. KOHCTpYKUME OCHOBHOH ONOPhI ©

LATHHP M, BBITO.
yHKIMM NOIKOCA, M V3NAMU  KPErLICHMs
CTONKH

Ha ocax xomec na GPOHAOBHIX BTYNKAX MOCAXEHB YETHIPE TOPMOSHHIX peivara 7,
CBA3aHHEX, ¢ OMHOH CTOPOHH, MIAPHUPHO TOPMO3SHHIME TATaMH § ¢ npoywHHaMu 24 Ha
HIpKHCH uyacTH wToka aMopruaatopa (cm. puc. 7.8, @, a ¢ apyroil cTOPOHH — HUTHIAMH
€ TOPMO3ZHHMHE GI0KaMM KOJeC. DTO MO3BONSCT NEepPeHaBaTh NPH TOPMOXEHHA KOJEC
CHJIH, VP3aBHOBCIIMBAIOMIHE MOMCHTH C TOPMO30B KOJEC, HETOCPEACTECHHO HA INTOK
AMOPTH3aLHOHHOM CTOMKN M Jajec HA € ONOPHL.

CBepxy HAll KOPOMBICIOM YCTAHABJMBAIOT [ABA MMAPOA30THHIX aemmepa 5, coeamHso-
IHX MMAPHKPHO C HYJKHEH YACTHIO WTOKA 3anHue nmatpyOkw oceit xonec. [lemndepn
racsiT MPOAOABHEE KoncOaHus TENeKKH nocae oTpsipa camonera ot BITII u veranasmm-
BAIOT €€ B HEWTPAIBLHOC MONOKEHHE (MOYTH NCPNEHAMKYAIPHO K OCH aMOPTH3ATOpA),
A TAKXKE TACAT KONebanusa TENeXKH OTHOCHTENLHO HERTPAIBHOTO TONOKCHUS OT HATPY-
40K npu gpmxeHun camonaera no BII. Jemndeps orpanuuuBaroT # npefe/bHbC
HAKJIOHBI TEIEXKKH BHU3, HE JOTYCKAd &¢ 3ABMCAHMS IPH BHIIYCKE CTOMKH M obecreyun-
BAd £€ NOCTOSHHYIO TOTOBHOCTH K BOCIPHATHIO HATPYS0K.

Mo ceoeit KCC paccmoTpenHas onopa NPUHATNERAT K (HePMCHHO-0aT0MHABIM KOH-
cTpykumsaM. 31ech Packoc, TPABEPCA M MOAKOC B PA3HHIX TJIOCKOCTSIX MPEACTABISIOT
coBOJi IOMOMHATETLHEIE OTIOPH ZUTS AMOPTHIAMORHOM cTOMK: (6anxm)”.

IpencrapacHuas Ha puc. 7.9 KoHcTpykuust ocHorHOM onopsl no KCC orrocATes X
GanoussiM | npeacTasnger coboi B mI0CKOCTH XOY koHCOABHYW Ganky — aMopTH3aiu-
OHHYIO CTOHKY /, 3aKPENVICHHYI0 MOMEHTHO BEPXHHM KOHIOM C MOMOIIBIO Tpasepcsl /2
Heeocn I/ B yanax 9 u I3 (cMm. ceuenne A—A Ha puc. 7.9, @) \a. nomkepone /4 u
nofkocHoi Ganke /0 CTPEnOBMAHOTO Kphid, a B niaockoctn YOZ — Baiky Ha AByX
omopax: och TpaBepchl [/ u ysen 6 xpemtenns mopkoca 7. Komeco ycTaHaBImMBaeTcs Ha

‘Fm.'me nojipotino sonpocst KCC onop pacematpusasorcs s § 7.8.
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Puc. 7.10. Koucrpykupms nepesueil oropsl

OCH puIYAra 5, 4 CaM pHYar BEPXHUMH 1po-
VIIAHAMY § KPENHTCS K MOIIHBIM TIPOYIIH-
HAM BEPXHETO 3BCHA 2, B CBOK OUEPETh
MIAPHAPHO JAKPENJIEHHOrO Ha cTolike 1, 0
eme ONHOH NpPOYIIHHOMW Ha pLYare — K.
ITOKY aMopTH3aumnontoil crofkn. K croiike
! koHycumM Goxrom 6 (cM. puc. 7.9, 6)
KPEIATCH MITOK HMIAHAPA-TOTheMHHKA 7
WACCH. 3TOT ITHHAD OJHOBPEMEHHO BEINO-
aager ¥ GynkumMa nogkoca {(omops) AT
CTOMKH, UTO BHIIOJHO B BECOBOM OTHOLIE-
aun. Ho B raxoit KCC (kak u 8 KCC, no-
KasaHHbIx Ha puc. 7.7, 7.29, 7.30 u 7.32)
LWTHHAP 7 BMECTE ¢ HAXOASMIIMMCSA BHYTPH
HETO 3aMKOM Bbﬂl’ylllﬁﬂ}[ﬂm MONOKEHHS
croiiku (cM. puc. 7.17) Gyaer HaXONUTHCH
10j HATPY3KOH BO BCE BPEMSI JBUKECHHS
caMosera no aspoapomy (cpasaure ¢ KCC
na puc. 7.8, 7.11, 7.12, re unannap-nogs-
EMHMK HArpYyXAeTcs TOJIBKO B TPOLEce
sumycka wiM yOopku croiiku). INocneanee
NOPHIACT HAAEKHOCTH W PECYPCc paborh
UWINHAPA U 3AMKA BHYTPH HETO,

Ceuenne E—B (cMm. puc, 7.9) cnesano mo
BEPXHEMY KPEIUIEHUI0 TIOTbEMHAKA 7. 37ech
{7 — OpOYIIMHA DOTKOCA o cdeprueckny
nopurAmHukoM 16, Bont 6 (cm. puc. 7.9, 6)
onupaerca HA GPOHIOBHEIC BTYJAKHA [5 B Tpo-
YIIMHAX WEIMEAPA amopraaatopa 1. Komye-
nas ¢opma GoaTa 6 W WMPHHA TPOYIIHH
BEOpaHs ®3 ycnoBmi paborsl GonTa Kak
KOHCOBbHOM Gajiku Ha NBYX OMOpax HA H3-
b (rae M = M., ram Gonbwe auamerp
Gosra W wMpEHA npoywuas). Boars §
(cM. ceuenne A—A va puc. 7.9) cryxar gg
(hukcauma ocu Tpasepent /7 B ysnax 9 u 13,
Ha puc. 7.9 noa. 4 — cepbra samka yGpaHHOTO MONOXKEHHS CTOHKH.

Bce nogsuxkHbIE COEAMHEHHS, KAK MPABAI0, MMCIOT GPOHIOBBIE BTYJIKH, CMA30UHEIH
MATEPHAJ K KOTOPHIM MOABOANTCH OT NPECC-MACIEHOK (CM, MoA0GHYI0 KOHCTPYKIHIO HA
puc, 7.13, ceuenust A—A u B—B, nos, § u ua puc. 7.23 ceuenne B—B, noa. 12).

7.5.3. KoHcTpykuns nepensux onop. [lepensss omopa maccakmpckoro CaMoIcTa,
npencTaBiacHHas Ha puc. 7.10, cOCTOMT H3 AMOPTH3AUMOHHOM CTOMKH | (UMJIMHAPA
amopruaaropa W mrroka 9), tpasepcs 2, GOKoBhIX PAcKOCOB 4, BEPXHEH 6 1 HKHEHR [§
WEK MEXAHNIMA PA3BOPOTA KOEC, TMAPOLMIMHIPOB YOPABJICHUS PA3BOPOTOM Kosec I8,
UHIMHAPA MOABEMHUAKA CTOMKM J, MOBOPOTHONO XoMyTa 8, Kamika /4, peuara /3 ¢ ocbio
12, Konec 1) ¢ arperaTom nonTOPMAKMBAHMS Npu yBOpKe WACcH.

Tpasepca SBASETCA CHIOBHIM YAIOM, 0GECHCUHBAIOMNM KPEILIEHHE CTOMKH K CHI0-
BBIM OPOAIOALHEIM ankaM B HOCOBOI uacTh roaensxa. I1pn yBopke crofika moBopaum-
BAETCH HA GPOH3OBBIX BTYNIKAX OTHOCHTENTBHO ocH mand 3 Tpasepcst 2. Tpasepca cocTouT

|
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M3 ABYX IITAMIOBAHHLIX TOJIOBMH, HA OHOM KOHLIE KOTOPhIX Haxomdarcs uamde 3, a Ha
APYIOM — OpPOYIOWHBL A5 CTHIKOBKH € [MIMHIPOM amoprusaropa. Ilpu ycranoBke
cToiKM mangsl MOXHO nepeMemars mo peasbe TpaBepcsl ¢ (pHKCAUMER B KpaiHHX
nookeHAsx, yro obseruaer MOHTAX CToWKM. Ha Tpasepce ecrh mpoymudHh 1Sl Kperie-
Hus Goxoprix packocos. CHU3Y 5TH PACKOCH! KPEMSTCH K WHJIHHAPY AMOPTH3ATOPA.

B BepxHe# uacTH UMAHHAPA AMOPTHAATOPA HAXONMTCS NPHIMB JUIS KPEILIGHWS
HUIMHAPA-TIOTLEMHMKA 5, HIDKC — Nemia 6 3aMKa BRIIYIIEHHONO mosoxenust, umsap-
MOTBEMHMK BHIMOJHAET OMHOBPEMEHHO (hyHKLMIO nogkoca croliku [. OaHaKo HATAUME
OTAENBHOTO 3aMKA BRITYIICHHOTO TIOAOKEHAA CTOMKH 6 paarpyacT 9TOT LHAWHAP OT
HAarpys3oK 1pH OBHXECHHH CAMOJIETAa Mo aspoapoMy. IlocaefHee HOBHIMAET HAAEKHOCThH
K pecypc ero paGoThL.

Ha sepxmein /6 u wokseit |5 mekax (oM. puc. 7.10, 6) MexannaMa passoporta KoJIec
YCTAHOBJACHH LAIMHAPHL 18 yNpaBicHns passoporom kojec, [Ipn xoje mroKa 0gHOTO
W3 THAPOLMITHHIPOBR YCHIHME OT HEro uepes xauaniky /9, tary 20 u 3BEHO ¢ ymopoM 7 Ha
XOMYTE § TMOBOPAYMBAET XOMYT M CBASAHHLIA C HEM YEPE3 KABK [4 phiyar (KOPOMBICIO)
13 smecte ¢ xonecamu /], Ynpasnesue runpolWIMHIPAME PasBopoTa Kosiec Ha pasfere
H mpobere caMo/ieTd NMPOM3BOAHTCS OT Nemasici HOXHOTO Yrpasienus. YnpasjicHuc
PasBOpPOTOM KOJIEC MPH PYJICHHH OCYIIECTBASETCH OT CNEHMANBHBIX IITYPBAIbYMKOB HA
nyJAbTAX yTpasicHns muaotoB. Ilpnm ¢BOGONHOM OpPMECHTHPOBAHMM KOJEC  (PEXKMM
PasBOpOTA OTKJIOMEH) ONMcAHHAs cwcTema paloraer B pexume AemrdupoBasms
(cM. moapasa. 7.6.6 u § 7.14), T.c. npu BO3HMKHOBEHHMM caMokoacGaHuii Konec THNa
"moMmu” passopor xonec Gyaer nepesasaThed uepea Te xe onemeHTw (7, 8, 19, 20),
HO yXKe B 06pATHOM MOpsSAKE HA WITOKM CHAPOUMIHHAPOB 18, paboTalommx B aTOM
cayYae yxke Kak racuresm kojgebanuit (nemmdepsi),

B passaic umnuwHapos /8 yCTAHOBAEHA KAauaom@ascs cepera 3amka ybGpawsoro
nonoxenns /7. Kauanwe ceper B mpeaeaax +10 My neobxonumo s Gonbmei BEpOAT-
HOCTH €e TOnajaHNg B 3€B KPIOKA 3aMKA M CAMOOPHEHTHDOBAHMS CEPRIM B 3€BE KPIOKA
[pU ero roBOpOTE Ha 3akpeiThe (Mo cTpeske M, oM. cxemy Ha puc. 7.13, a).

Itok amoprusaTopa ceperoii /() ceasad ¢ peiyaroM (KopomeicioM) 13 mo rtumy,
nogoSHoMy nokazaaHOMyY Ha puc. 7.34. Ha orom pucyHKe MOKa3aHbl TAKXKE BAPUAHTEI
KOHCTPYKLIMM COMJICHEHHS Phiuara J cO MITOKOM aMOPTH3ATOPA MPH MOMOIIM CEphru /.

TlosopoTasiit XoMyT 8 Ha GPOHIOBHIX BTY/IKAX MOBOPAUMBAETCS HA XPOMHMPOBAHHBIX
MOHCKAX HMAHEH uacTH URIHHAPA aMOpPTH3aTOpa M CHM3Y ROAACPKABACTCH TaMKOM
(cM. Taxoke puc. 7.18, moa. /0), aakontpeHHoi Gontamm, a cBEPXYy — YNHpaercd B
Gyprux Ha crofike /.

Ock konec 12 (cM. puc. 7.10, @) BHINOJAHEHA W3 TOACTOCTEHHON TPyOH M COenMHEHA
Bonarom ¢ prruarom 13.

Ha puc. 7.11 nokasaHa repejHssi ONopa Macca’kKMpcKoro CAMOIETa, BHIMOMHEHHAS M0
tepmenno-Ganounoit KCC. Onopa cocToMT M3 aMOPTH3ALMOHHON CTONKH 5, K BEpPXHEMY
KOHILY KOTOpOil npuBapensl Kasika 4 ¢ nandamu 3, drumu nandamu cTONKA KPEnHTCS
K yanam 20 Ha BepTHKAJbHRIX NpomonbHEX Gankax B HOCOBOH wactu drozensxa. Ha
BEPXHEM KOHIE JIEBOTO K/KKA YCTAHOBICH DHYAr 2, COSAMHEHHHIA C LHJIHHIPOM-
NOABEMHUKOM { croiikn, CKIansBamMics MOIKOC GBAETCS JONOTHUTENALHON Onopoii
115 CTOMKH, OH COCTOMT M3 HHXKHEND /2 m BEPXHEro /4 3BCHBER, COCAMHEHHEX APHHD-
Ho B Touke C. Ha noaxoce mMeeTcs 3aMOK BRITYHNICHHOIO NOM0XKeHud 1.3, 3anupaiomuii
NOAKOC B BHIOPAMICHHOM MOJOMKEHHM. DTOH X LEIH CIYXAT W cTpesa nporuba,
06pasoBaHHAs MOAOKEHUEM APHHPOR nogkoca A, B u C: Touka C pacniono)eHa Huxke
NpaAMOM, COEAMHSIOMEH OCH WAPHUPOB A ¥ B (CM. aHANOrHYHYIO CXEMY HOAKOCA Ha
puc. 7.15, @, rae TOUKA 6 JEXKUT HEXC NPIMOi, cOeAMHIIOmEd Touku 7 u 5).

Bepxuee 38€HO NMOOKOCA BHINOIHEHO B BHAE (hePMBI M COCTOMT M3 OBYX packocos /6,
COETMHEHHBIX CBCPXY Tpasepcoi /8 co ceoumu uandaMu /5 Ans KPemicHns NogKoca B
yaaax /7 BEPTHKANbHBIX NPOAOIBHEX Oanok tiosensxa. Ha tpasepce I8 cnepa mpusa-
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Puc. 7.11. KOHCTPYKUMS IEPEAEei ONopLl C Y3TaMK ee KPEenienns B (DIosenmKe

peH peiuar 19 ans coeadHeHHS TOAKOCA C LAMHHAPOM-TIOFbEMHAKOM 1 cToiiku. Tlpu
pabore oToro umnuEApa HAa YOOPKY CTOMKH (NOCAE OTKPHITHSI 3AMKA BBHITYIICHHONO
nosoxeHds /3 HA MONKOCE CTOMKHM) HAUMHAET CKJAAJALBATHCH MOAKOC M OAHOBPEMEHHO
NOBOPAYHBATHCS Ha yBOPKY caMa CTOMHKA ¢ KOJecoM 8.

Koneco nOBRIMIEHHOH MPOXOAMMOCTH C MIMPOKMM MHEBMATAKOM # HeGOIbIINM
nmasaeaueM sapsiaku. Och Koeca 3aKpenuieHa B BWJIKE 7, KOTOpasi, Kak ¥ peidar I3 B
KOHCTPYKUMH DACCMOTPCHHOH Bbimie mepeaHed omopsl (c. puc. 7.10, @), BepxuuM
KOHIIOM IIAPHUPHO KpemuTcs K KAuiKy [0 (oM. puc. 7.11, @) Ba nosoporHom xomyre [1
IHJIMHAPA AMOPTH3ATOPa, 4 NPOYIIHHAMK 9 — K Cepbre MITOKA AMOPTH3AaTOpA.

TMosoporusiit xomyT /] BepTHKaNLHBIMA 0OATAME HA KPOHIITEHHAX XOMYT4 CBS3aN
€O ITOKAMH JBYX LHJIMHAPOB 6 yNpaBneHud passopotoM koseca. Camu JKe UMIMHIDH
6 CBH3AHB [MAPHMPHO C WHJIMHAPOM amoprusaTopa 5. Bee aro nossosnser mopauei
THAPOCMECH TION JABJICHHMEM B OfMH M3 IHIMHAPOB 6 4epes xomyT I/, kanik [0 ¥ BHIKY
7 OCYWECTBASTh NOBOPOT KOJIECA B COOTBETCTBYIOMIYIO ITOMY UHIHHADY CTOPOHY. JTH
KE UHAMHAPH 6 HTPAIOT PoJTh racHTeAcH KonebaHuii Npy BOSHUKHOBEHUM HA CBOOOIHO
opHeHTUpYOIEeMea konece konebanmii Tana "muvmu”, Ha BepxHEM KOHIE BAKM CHUIY
PACTIONIOAKEHA TIET/IA 3aMKa yBPaHHOTO NOTOXKeHus CTORKHA. BHYTPH W TAHAPa-TIONbEM-
HHKA | CMOHTHUPOBAH 3aMOK BEIIYIIEHHOIO MOJOXEHHMs CToiku. Ero KOHCTpyKums
nopobna nokasanHoii wa puc. 7.17. Kax sugmo n3 puc. 7.11, uunusgp-nogbeMHEK
HArPYXACTCH TC/IBKO B NPOLECCe YOOPKH M BHITYCKA CTOAKM S5, UTO NOBHIIAET HAJERK-
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Puc. 7.12. KoHCTPYRIMS NEepesHeil onopsl M 34MKOB
ERIYIEHHOTD 1 yOpasHoro noxoxennit

HOCTh W pecype pabOoThl HTOr0 LMTAHAPA
W gaMka BuHyTpm Hero. Ha pumc. 7.11, 6
NOKA3aH y3eJa KPeIyICHHS CTOMKH PACKO-
camm 4, uandoit 3 B KpoHIWITEHHE y3aa
20, kpumxoil 23, Gontama 2/. BpoHzosniit
TOAUMIHAK 24 CMA3BIBACTCH 4YEPE3 MACTeH-
Ky 22 (25 — cTeHKa HMIIH [OEpeaHen
Mophl) .

Ha pwc. 7.12, ¢ npusenena nepenHsst
Qnopa NEerkoro  MaHeBpPEeHHOro CaMoJeTa,
punonaeHHas no Ganousod KCC. B oroi
0N0pe AMOPTH3AUMOHHAN CTOHKA MPEACTAB~
Aget cobok Ganky, 3aKPErVICHHYI0 MOMEH-
THO B IAOCKOCTH YOZ € NOMOMIBIO TPABEPCH
(BTysKM) J HA BEPTHKANbHBIX NPONOJABHBIX
CTEHKAX B HOCOBOH wacTd (uozensxa moa
N0OM KaOMHB TETYMKA M HA JBYX OMOpax
B maockoctH XOY: Ha ock Tpasepcw [ m B
[HE3[AC 3aMKa BLINYMICHHOTO TIOJIOMXKEHHS
CTOHKH C TOMOIIBID ynopa /5 Ha BepxHEM
KOHIIE AMOPTH3ALMOHHON CTOMKK (CM. ceue-
ane A—A na puc. 7.12, a, 8). K sepxuemy
KOHIY UHJHHAPA AMOPTH3ATOpA NpHBRPEH
por /8, BHYTPH KOTOpOrO PpAacrof0XeHsl
NACTH 33aMKA BRIMYIICHHOTO HONOXEHHS
CTOMKH C CEPLIoi 19, CBA3LIBAIOMICH WITHIPh
{4 3amMKa, NOANMPAEeMOro MpyxuHoit /9, ¢
UATHHAPOM-NOOBCMHHKOM /3 CcTolKH 2.
YnopHoe Komblo {5 BOKpYr mThips /4 BXo-
AT B rHE3A0 3aMKa 23, SBASIIOMErocs BTO-
poil onopoi crodku B miaockocTH XOY u
PACOONOXKEHHONO CHM3Y noj noaoM K?16PIHH
HA BEPXHEM CBONE OTCEKA MOA NEPEAHION
onopy. Ilpy BeIXONE IITOKA DMIHEAPA-TONb-
emunka /3 yepea Gonr 20 cepera /9 W cBa-
“3aHHBIA C HCK WITHPb /4 3aMKa HAMHYT
JBHTATHCH BHH3, TIPECAONEBAH COMPOTHBIE-
HHC npyxuHbsl /6. Ilpm sToM mrreipe /4
BHUANET M3 THE3Aa 3aMKa 23 U Npu JaNbHEHR-
meM JIBHXKEHHM HITOKA LHIHHAPA-TIONbEM-
Hka /3 CTOMKAa HAYHCT NOBOPAMMBATLCS HA
y60pKYy OpPOTHB MOTOKA OTHOCHTEIBHO OCH
(rpasepcel /—1). Takoe manpasnenne yGop-

KH cTofika coocoberByer Gomee HagexHomy ee BHITYCKY KAK HOPMAJIBHBIM, TAK H
apapuitEbiM cnocoboM, Tak Kak HaGeraroumil NoToK BO3Ayxa Oy/er NOMOTaTh BEIYCKY

CTOHKH.

Ha puc. 7.12, 6 cxematHueck n3ofpaxen 3aMok yOPaHHONO MONOXKEHHMdA CTOMKH.
OcHOBHOI UACTBIO 3aMKa SIB/SICTCS yHOpHas Tuiomanka 2/, moanupacmas npyxuuoin 22,
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B kxoHue yOOpKM CTOMKWM WTHPh /4 3aMKA HAYHET CKOAIBSMTH MO MUIOWAIKE 21, orxuMas
ee W npyxuHy 22 go Tex nop, NokKa, Npoins ILIOWAAKy, WTHpe /4 HE OKaXercH B
NMONOKEHHN, NoKadanuwoM Ha puc. 7.12, 6. 3amok saxpwr. Tlpu paBore uuamumpa-
NOTLEMHHKA /3 HA BHMYCK CTOHKM IITOK LAIHHAPA uyeped cepbry /9 BhBeaer wiThips /4
13 gauenyienms ¢ ynopoM (romankoit) 27, 3amok orkpwr. Croiika Gyaer BhmyckaThes,

Ha H¥OKHER wacTH UWIMHAPA aAMOPTM3IAaTOPA Ha OPOH3O0BBIX BTYJKAX PACTIONOXKEH
TOBOPOTHEIN XOMYT 4, KOTOpPHIE yepes 3eH0 /2 ¥ BUIKY 6 CBAI3aH C KOJECOM TAK, UTO
Pa3BOPOT KOJECA MPHUBOAMT K moBopoTy xomyta 4. C xomyTom 4 uepes T4rd M KauaIka
CBSI3aH TPHBOY racATend Konefammii 3, YTO M MCHOIB3YETCH AIS ramenus konebarmi
THNA "HHMME” cBOGOHO OPHEHTHPYIOMErOcH KONEca mepeaHei onopu H, saoGopor,
TpA YNPABACHMM Pa3BOPOTOM KOJECA OT MeaNedl HOXHOrO YMpaBieHHH TacuTelh
xoncbaHnii 3 MCTIONB3YETCA KAK CHJIOBOM LMIMHAP ANd pasBopoTa Yepes TMOBOPOTHHIH
XOMYT 4, 8BCHO /2, BHIKY 6 Koncca 7. Bropoi omopoii Bk sBaserca ock I, nocpes-
CTBOM KOTODOH CBA3AHKI BHJIKA 6 CO IITOKOM 5 CTOWKH 2,

Ha puc. 7.12, @ nokazano saseMmnenve § ans OTHOIA B 3EMITI0 CTaT KT
C B METAJUTMUECKMX 3NeMEHTAX KOHCTPYKIMK camouera. JIag 310/ nce SaeMeHTH xnucrm’xuuu caMOozIETH
COEJIMHEHB] MEX/LY CODOP CHEIMANLHBIMH METALTAUCCKHMM NepeMpisramu (Metannmsaimeit). Ha puc. 5.8, ¢
yoke GbU1 NPHBE/IEH TIPHMED COBIMBEHHS TAKHUMA MEPEMBINKAMM SICMEHTOB yR1on Haseckn PB ¢ roHCTpyKimed
crafimsaropa. Hagexnoe coenuuenue Mexay coboit (mera BCEX METAS DIEMEHTOR
KONCTPYKUMHM CAMOJETA TOJBOJSET YAYMIINTL paloTy anexTporHoro ofopyACBAHMS CRMOJETA M IOBBICHTL
TIPOTHBONOKAPIYIO (e30MACHOCTE.

Ha pre. 7.12: 9 — oce xoneca, JO — MHAMKATOp Harpesa Koneca;, /7 — 3apagHemil mTyUEp.

§ 7.6. BAPMAHTBI KOHCTPYKTHBHBIX PELLIEHUH
OTAENBHLIX 3JIEMEHTOB [IACCH

PaccMOTpeHHBIMM  BRIILE KOHCTPYKIMSAMH OCHOBHBIX M NEPENHMX ONOp
CaAMONETa M MX OTAC/IBHBIX VICMCHTOB, ECTECTBEHHO, HE MCYCPNLIBAETCH BCE M.Hnmoﬁpa—
34C BAPMAHTOB KOHCTPYKTHBHBIX DCIICHWHA 3THX 3NICMCHTOB M OMOP B umenoM. OmHako
YACHCHHC HABHAUCHAMH OTACABHEIX ICMCHTOB H AHATH3 KOHKPETHEIX (hOPM HX peanwia-
UMH B KOHCTPYKLMHM WACCH HO3BOJIAT NPABHIBHO Pa3bHpPATECA W B IPYIUX BAPHAHTAX
KOHCTPYKTHBHHX PEIIEHHH TEX € CAMBIX [0 HASHAYEHMIO JICMCHTOB MIACCH.

7.6.1. BapuauTel KOHCTPYKUMH TPABEPC CTOEK M KPENJIEHMH K HHMM DACKOCOB
npencrasacHsl Ha puc. 7.13. Ha oToM Xe pHCYHKE MOKA3dHBl Y3716 KPEIUIEHHS TPaBEpc
! aMOPTH3AUMOHHLIX CTOEK /6 K CHIOBBIM 3JIEMEHTAM KOHCTPYKUMHM (hrozensxa. Kak
BMHO, KOHCTPYKTHBHOE BHINOJHEHHE TPABCPC KAK nonepeuHmx DANOK, CRA3aHHBIX ©
BEPXHEH YACTBIO AMOPTH3AUMOHHBIX CTOCK, PA3JIMUHO.

Ha pnc. 7.13, @ — aro npocro tpy6a /, na ofoux koHmax 3 KOTOpOil 3aKperiieHH
packocel 2. BuyTps Tpy6sl BecTasieHa och 7 Tpasepesl. 3Aech XKe NOKa3aHhl KPOHIITCHHE
5 yana KperuieHMsS Tpasepchl J (ocH 7 TpaBEPCH) K BEPTHKAMLHON Oaske 4 orcexa
CTONKM mAaccH B (h1o3e/ske, cama ock 7 Tpasepchl, 6poHsosas BTy Ka 9, kpeimka 10,
chukcHpyomas ock Tpasepck HonramMu 6 B KpoHmTelHEe 5 y3na. CMa3ka mogBoauTes K
Oporsosoit Bryake (mogmmnanky) ¢ or npecc-macnesku 8. Bee 2710 no3sonser croiike
(rpasepce | BmecTe ¢ packocamu 2) NOBOPAUMBATLCH BOKPYr ocH 7 npu ybopxe n
BBINYCKE [IACCH.

Banako, B npHHUHNE, ¥ KOHCTPYKTHBHOC PEIICHUE Y3708 KPEIVIEHNS CTOHKH (Tpa-
BEPCHI, PACKOCOB W Y3/I0B KPEIUICHMS OCH TPABEPCHI), nokazansoe HA puc. 7.13, 6. Muoe
KOHCTPYKTHBHOE BRIMOIHEHHE YA1O0B NOABECKH CTOHKM UIACCH NMPUBEIEHO HA puc. 6,135, 2
u na suae I7 va puc. 6.16.

.
Moxpobeo KoHCTpyKIMa racuTeas konefanmii paccMaTpusacTca B noapasy. 7.6.6.
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Puc. 7.13. BapManuThi KOHCTPYKIIHIA TPABEPC CTOSK IMACCH H YAJ0B MX KPeruieHus

l'l]:m YCTAHOBKE OCHOBHHEIX ONOP CAMOJIETA B KPBLIE HCMOIL3IYIOTCH KPETUICHIAS CTOCK
IDACCH MO THITY, MOKAJAHHOMY HA ceyenud A—A wa puc, 7.9 (910 B OCHOBHOM ISt
JETKUX MAHCBPEHHKIX CAMOMIETOR), H O THMY, NOKA3aHHOMY Ha cedcHuIx A—A u 5—F
ga puc. 7.13 u 3.13 ans maccu Taxensx camoneTos bomemoi pasmepnoctu. Tak, B
KOHCTPYKIOMAX, MPUBEACHHEIX HA puc. 3.13, Gaskamu, Ha KOTOPHE YCTAHAB/IMBAIOT Y3JHI
KPEILICHNS CTOCK IACCH M KOTOPHIC BOCITPUHHMAIOT HATPY3KW OT HHX, CTYKAT JIOHKEPO-
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Puc, 7.14, KoucTpykignn yauos KpEnieiHa CTORKH AaccH W IBHTaTeas

HBl W TogKocHbic Gankm (cM. puc. 3.13, 6, ) wim nonepeubic GaJkH (YCHICHHBC
HCPBIOPEL) , OMMHPAIOMINCCS HA OTH CAOBHE anemedts. Ha puac. 7.8, 7.10 n 7.11 nokasa-
HBl BAPHAHTH KOHCTPYKLMH TPaBepc, a Ha puc. 1.11, & — KOHCTpYKUMA y3ia KpeILTCHHS
CTOMKH € momowpo nand Ha Tpasepce, 06pasyOIMX 0Ch BPAMIEHHS CTORKH IACCH.

MHTEepecHo KOHCTPYKTHBHOE PELICHHWE TPABEpCH, IPHBEIeHHOEC Ha puc. 7.13, 6, 2. Ha
puc. 7.13, ¢ chynkumu TpaBepchl Beinoguaer dhepma w3 crepxueid /, I’ w pwuara 1Y,
MPUBAPEHHOTO K BepXHEl vactu croiku /6, Llandamu 15, obpasyiommmu och BpALIEHHS
cToiikn npu ee yGopke—sbinycKe, Tpasepca 3apMKCHPOBAHA B y31aX NOJBECKH CTOHKH.
3aecn: 2 — packoc; '[!, 12 — kappaumi; 13 — nonkoc; 4 — upameap-nogbeMuauk. Ha
puc. 7.13, ¢ Tpasepca / o0pa3soBaHa’CTEPXKHSIMH TOPH3OHTATBHON (hepMbl, KOTOpas
nantamu 5 hukcupyercs B yanax 5 KpenjieHns CTOHKH CheMHBIMH Kpbimkamu [0
Goaramu 18, nogobHO TMOKA3AHHBIM HA ceueHmsx A—A u 5—F. Qepma TpaBepcH [
CBH3AHA CO CTOMKOW /6 NPOYIMIMHAME HA KpOHIITeHHax /7 m packocamu 2. KoHCTpyk-
TUBHOE PelicHKC TPABEPC B BHAE (DePM BHI3BAHO CKOPEE KOMIOHOBOUHBIMH M BECOBBIMU
coOBpAKEHHIMH, KOIA MAOCKOCTh PACMONONKEHHA CTOCK /6 HE COBNAJAET C IUIOCKOCTHIO
PACHIOIOKEHHS OCHOBHBIX CHJIOBBIX JICMCHTOB, K KOTOPHM LEACCO00PA3HO B CHIOBOM
OTHOWECHAY KPenuTh CToiKky. CKAXKEM, HAZ0 NPH MHHUMAIBHOR BhICOTC Oonops obecne-
uUTh HEODXOIMMBIC 3HAUCHNS €C NAPAMETPOE €, ¢y, ¥ (cM. puc. 7.3). 1o onpepenser
noaoKenue croiiku. Ho niocKocTe ¢¢ pacnosoKeHHS MOKET M HE COBMACTH C II0C-
KOCTBIO PACTIONOKEHNS OCHOBHEIX CHJIOBBIX OJICMECHTOB B (DIOSC/SKC MM B KpRUIE.
Torga-to 1 npuberaioT K PCHICHMsIM, MOKA3dHABIM Ha puc. 7.13, @, ¢

B CTPEOBHIHOM MM TPEYFOJABHOM KpHLIE € MOAKOCHOH GasiKO# HAWAYYIIMM B
CHJIOBOM H BECOBOM OTHOINCHHAX MECTOM TS PACMONOMKEHHSA Y3TO0B KPCIUICHHSA CTOHKH
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ABJMETCH MECTO MEXAy JOHXKEPOHOM M TOAKOCHOH Gankoff BGMm3m mx crexa. Ho
onpeaesMBIIcecs TaAkuM 06pasoM MecTo KPEILIEHNS CTOHKH MOXET HE COrACOBBIBATHC
¢ ApyrUMH TpeSoBaHHAMA, HARPHMED, MEHHMATLHON BRICOTH CTOMKA npe ofecneyennn
TpeGyeMBIX SHAUCHMI APYTHX OapameTpos macck (ocobexro sHAvCHME @g, v, €, B).
Yrabsl MPAMHPATE STH OPOTHBOPEUHS MEHSIOT, B YACTHOCTH, MECTO CTHIKA JIOHXEPOHA
¢ MOAKOCHOH Gankolf, HIMEHSIOT YTOI MEXTY MOAKOCHOMH Gankoit KpHIa B mpojoabHOMH
OCBI0 CAMOJIETA ® T.A., BIUVIOTh A0 H3MCHEHHS NEHTPOBKH CAMONETAa M CMELICHHMd KPhLTa
BA0/Ib MPOJOILHOM OCH caAMOsIEeTa.

Ha puc. 7.14, a, ¢ nokasassl nepegane 2 1 3agHUE 6 yasisl KPEIUICHUS CTOEK TTACCH
B BHJE MOLHBIX KPOHIITEHHOB ¢ MPOYIIMHAMH, YCTAHABIMBACMBIX HA CTHIKAX YCHJICHHEIX
Hepiop 4 ¢ nepenpuM | M 3a7HEM 5 IOHKEPOHAME KPhUTA, Yaisl ycwieHs DamMakamu
7 (cmy puc. 7.14, 2), CBE3BBAIOMMMH KPOHIITEAHK 2 C NOSCAMH H CTEHKOH JIOHXEPOHA.
Kpome Toro, ans BocnpusTas cu P,, AeficTBYIOMMX HA CTOMKY, MEXTY KDOHIITEHHAMA
2 nocrapieHH nogkock J. TAkoro THNA yasisl KpEeryieHds CTOCK INACCH HACTO MCHONb3y-
0TCH TPH VCTAHOBKE OCHOBHBIX OMOP CAMOJETA B TOHAONAX mWaccH Ha kpmie. Ha
puc, 7.14, 6 mokasan ysen KpErIeHHS JBHTATENS,

7.6.2. BapuanTsl KOHCTPYKTHBHBIX peieHni noaxocos. [Toaxocs croex obecneunsa-
0T TEOMETPHAYECKY IO HEHIMEHIEMOCTH CMUBUﬁ CXEMHEIL OTIOPHL B BHIMYIMEHHOM TOJIOXKE~
HUHA H (DMKCALMIO CTOEK B BHIMYMIEHHOM MMOJIOXKEHHH, d B HEKOTOPHX KHHEMaTHYECKHX
cxemax orop {(cM. puc. 7.11, a, 7.24, a n 7.31, 6) — noBOPOT CTOEK B YOPAHHOE MONOKE-
mue. CoafaBasi OMOpy QI8 CTOMKH, TOAKOCH DasTpPyAlOT ¢e, YMEHBIIAKT ACHCTBYIOIME
HAa Hee HMArm0alOmMe MOMEHTH, NOBHIIAKT KCCTKOCTE cTOCK. (DMKcanmua cToeKk B
BHOYIICHHOM TOJOXeHAM ofecmeyHBacTcd cTpenod mpormba B SACMCHTAX IOAKOCH,
MEXAHHYECKAM M THAPABIMYECKHM 3JaMKaMu, sanmparmmmu nogkoc. [Tomkocs yOupaio-
MEXCA CTOCK AeIaroT 60 H3 ABYX CKIANEBAIONMXCA 3BCHBEB, IIAPHHPHO COSMHEHHBIX
Mexny coboi, co CTOMEOH mACCH W C y370M KpeIUIeHHS NOAKOca B (hoaeiske wim
KphUIe, MO0 TENECKOMMYECKAMH, 3BEHBS TIOAKOCA MOTYT BEINOHATHCH B BHAC CTEPIKHEH
Tpy6uatoro (cM. puc. 7.8, 7.13, 2) wim ABYTaBPOBOTO CEUYCHHA (HHXKHEE 3BEHO MOJKOCA,
oM. puc. 7.11, a, 7.33 n BepxHee 3BexHo mogkoca, oM. puc. 7.13, 6). Bepxsee win HEHXHee
3BEHO MOAKOCA N0 YCJIOBMAM KOMIIOHOBKH (CHJIOBOM 3aBS3KHM) MOTYT BHIIOIHATHCH B BHAC
thepm, uame U3 TpyBuaThIX CTEPXKHER (CM. BEPXHEE 3BEHO noakoca ma puc. 7.11, a, 7.33
7 HIDKHEE 3BEHO mojxoca — Ha puc. 7.13, a).

B kpennenun IBEHLER TOAKDCA MOTYT MCTOALIVBATLCA MAPHAPE C OOHOW WM C
IBYMS OCIMH — Kapnausl (oM. [/ wa puc, 7.13, €). VeemmucHne uncia ocell — creneHei
cBoGOIE B KPEIUICHHH 3BEHLER MONKOCA YIPOMAET TEXHONOTHIO cOOPKM moakoca H ero
KpEeIJIeHMs K CTOMKE M K y37aM B (prosessxe WIH KPHUIE, A4 TAKXKE B ONpEdescHHON Mepe
NpEefOTBPAIIAET 3AK/IMHHBAHUE 3BEHBEB MOAKOCA,

Kpennenne sepxnero seeHa MOIKOCA, BHIIOAHEHHOTO B BHAE (epMel, uandamu 15
(ca. puc, 7.11) peanuayerTcd KOHCTPYKTHBHO HO AHAJOMMM C KDPEIUICHMEM TPAaBEPCH
cTolikM maccy B yanax, mogoSHEX ysiay 5 Ha puc. 7.13 (ceuenns A—A m 5—b) nnm
yaaam 7 (cM. puc. 6.15, ¢), B KOTOPHX BEPXHEE 3BEHO MOAKOCA YCTAHABAMBAETCH NP
NOMOMIM OCeH, 3a(MKCHMPOBAHHEIX B TOPH3OHTAILHOM CTepXHE (epMbr mogkoca. B
KOHCTPYKUMK, MOKasaHHOM Ha puc. 7.13, ¢, KpensieHAe BepXHErO 3BCHA MOAKOCA B BUIE
CTEPXKHS ABYTABPOBOTO CEYEHHS C KAPIAHHBIMH Y3JaMH HAa KOHLAX OCYILECTBJICHO C
noMompko ocu — Goara {2 xapoasa [/ (GoxroM /2 nopkoc 13 CBOMM BEPXHMM KOHIIOM
COETHHSIETCH C MPOYIIHHAMH B Y3Ji¢ KPeIvicHAd B (losenaxe).

B paccmoTpeHHBIX KOHCTPYKTHBHHX CXCMAX TMOTKOCOB M3-34 WX IHAPHHPHOIO KpEmic-
HH$L O[HMM KOHIOM K CTOHKE IIACCH, & JPYTMM — K CHJIOBHIM 3JieMeHTaM (rosensxka win
KPEUIA OHW PabOTAOT TO/LKO HA OCEBHIE CHJTHI B IUIOCKOCTH PACHONOXEHMSI NOAKOCA (B
miockoctw XOY, com. puc. 7.11, 7.13, 7.27, 7.31,6, 7.33 m B maockoctn YOZ,
cm. puc. 1.8, a, 7.24, a, 6). Ecm Heo0xoIMMO YBEJIMUNTh JKECTKOCTh KPEmjieHns CTOUKH
¥ HECKOJILKO PA3rpyanTh BEPXHME Y3/H ee Kpennenus ot Gokosoil cuinl P, mogkocoM,
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I 2
Puc. 7.15. 3aMKH (PMECATTHH CTOSK B BGLITTY u yop {TOTKOC €O CTpeon nporuia,

3AMOK THNA KPIOE—3AIIEIKa)

PaCcHOIOKCHHBIM B IUIOCKOCTH XOY, TO B 3TOM CAyuac MOOKOC MOMKeH paborarts HA
HM3rnNd W B MIOCKOCTH OEHCTBAS Hd HEro MaruGAIONLIET0 MOMEHTA JO/KEH NPENCTABIATh
coboit ZByxnogcHy 67Ky ¢ MOMCHTHHIMU Y3naMu Ha 060MX koHOAx (cM. pmc. 7.28).

1151 TIOBBINICHHS HAZCKHOCTH (DHKCAIIMH INHCCH B BHITYIICHHOM TOJOXKEHHA HEOGX0-
auMo ofecmeunTh PUKCAUMIO SBEHBEB CKIAANBARNIErocs Mogkoca Mexay coboit. Iro
JOCTHTACTCH HCOONb30BAHAEM MOJKOCA CO CTPENoi mpornfa 1 MeXaHHTECKNX 3aMKOB B
MECTE COCITHHCHIS IBEHBCE MOAKOCA.

Ha puc. 7.15, @ nokasana npuHUMNHAIBHAS CXEMA NOAKOCA CO CTpenoi nporuba H
MEXIY NpAMOH 7—5, COETUHSIOMEN OCH WapHHpos 7, 5 (cM, Toukd A, B ua puc, 7.8 u
7.11), u ocero mapeupa 6 (cM. Touky C na otux xe pucyskax), Crpena nporuba e
JACT MOAKOCY CIOXNATECS (TIO cTpesike A), a ynopsl 3 Ha 3BCHBSX MOAKOCA HE TOIBOISIHOT
CMY CIOKHTBCS B MPOTHBOTIOIOKHYIO CTOPOHY (1o crpesike 5), YTobu cIOXHTE Takoil
nogkoc mpu ybopke CTOMKH, HAJO MPUHYTHTCILHO MOBCPHYTH 3BCHO mogkoca 4 no
cTpenke A, NCHOR3ys B 9THX LENSX, HANPAMED, Phiyar /9 Ha BEPXHCM 3BCHE nojkoca
{cm. puc. 7.11), na koropwii Bo3aelcTBYET UHAMHAP-nogbeMHEMK | npu y6opke crojiku
5. B Taxoii cxeme uMJIMHAP-NOABEMHMK [ HCOOIB3YETCH CHAYANA 118 OTKPhITHS 3aMKa,
oBpazoRAHHOTD CTPEe/Ioil Mporuba NOAKOCA, a 3ATeM JUIS CKIAINBAHNS NOJAKOCA M TIOBOPO-
Ta caMoli cToiikm maccw Ha YOOPKY ONHOBPEMEHHHIM BO3TEHCTBMEM Ha phiuar /9 mHa
NOAKOCE M phiuar 2 §a crofike. B APYruX KOHCTPYKTHBHBIX CXEMAX LWTHHAD-TIONBEMHAK
HEMOCPEACTEEHHO 33 BCPXHCE 3BEHO NMOAKOCA HE TONBKO OTKPHIBAET 3aMOK MOAKOCA B
Bue CTPekl nporuba, HO M MOBOPAUMBACT CTOMKY HA yBOpKY M yOMpacT cc ucpes aBeHbs
nogkoca (e, puc. 7.31, 6). 3pech UMAHAAP-TIOTBEMHHK HE CBA3aH CO CTOMKOH IIACCH
HEMOCPEACTBCHHD, KAK 3TO CAEIAH0 B KOHCTPYKUMM omop Ha puc. 7.7, 7.9, 7.10 u 7.11.
Boamoxns cxemul {cM. puc. 7.24, 6), rae cncumanbHBA THAPOUMAHBAD 16 CAYKUT
TOMBKO 1Sl OTKPBITAS 3aMKa NoaAkoca /8 1 ero CKAANNBAHNS OJHOBPEMEHHO ¢ YOOpPKOI
CTONKH WIACCH OT APYIOr0 OCHOBHOTO IIWTHHIPA-TIONBCMHHBKA [7.

AHajiorMuHAY KOHCTPYKTHBHAs cXema yOOPKHM CTOHKH, HOKasaHa Ha puc. 7.33.
B oroif cxeMe MexaHMUecKMe 3aMKW mnogkoca [2, J4 OTKpBIBAKOTCH LMAHHApoM I3,
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a cToWka 4 yOMpaeTcs UMIHHAPOM-TIOALEMHMKOM /8 uepes pwiuar J na TpaBepce
CTOMKHA 2.

s nOBHILICHMST HATCKHOCTH (QHKCALMM B BHINYIICHHOM NMOJOKEHMN 3BEHbS CKIIAIL-
BAIOWICTOCS [OJKOCA 3ATHPAIOTCH MEXAHHYECKHMH 3aMKaMH,

7.6.3. MeXaHnIecKne 3aMKH BHMYIEHHOTO M YOPAHHOIO NOJOXEHHH CTOEK LIACCH.
Ha puc. 7.15, 6, ¢, ¢ noOKA3aHA NPHHEOATHANGHAS KOHCTPYKTHBHAS CXEMA MEXaHMUECKOTO
samxa. OCHOBHBIMM UACTAMH TAKOTO 3aMKa Kak and yGpaHHOIO MOJOXEHHA CTOWKH
{em. puc. 7.15, 6), TAK W Aad BHITYMICHHOTO MONAOXEHHSA (CM. 3aMOK HAa TOAKOCE,
puc. 7.15, 2) gpasrores Kpiok /| ¥ 3amenka 2, 3aKpENICHHNE MEXIY IEKAMH 3aMKa 6
Ha ocax 7 u 5, opyxmunl 3 u /] u upaunap 8 otkpuTa 3amka. 3amenka B pabouem
NOM0KCHUK (3aMOK 34KPLIT) CBOAM BHCTYNOM HAJ XBOCTOBMKOM KpIOKA [ He
JACT MY NPOBCPHYTHCA HA cBoel ocH 7, 3akpemscHHON mmbo B Kopmyce samka 6
(cm. puc. 7.15, 6), anfo Ha BepxHedt yacTH nogkoca 9 (oM. puc. 7.15, 2), u Bunyctute
H3 3€BA KPHOKd COOTBETCTBCHHO B 3dMKC yﬁpannom NMOAQKCHHS BAJMK CCPBI'M 3aMKA 4
(cm. puc. 7.15, 8), b0 naneu 4 HUKHER YACTH NMOAKOCA 3AMKA BHINYLICHHOIO MOAOXKE-
nus (cm, puc. 7.15, 2), uroBe 3ancpeTh NOAKOC B PACHPAMICHHOM IIOJOKCHHH,

Tlpyxuna 3 ynepxusacT 3amenxky 2 HA XBOCTOBMKE Kpioka [, mpenorspamas
CAYUAIHOE OTKPHITHE 3aMKa (TAKOH MOBOPOT KPIOKA [ B MONOXEHWE, NPH KOTOPOM BATHK
CepBIM 3aMKa WIH NAJel MOJKoca 4 MOMCT BHIITH M3 3cBa KPIOKa). 3aMOK OTKphIBACTCH
OT YCHJMI HA IITOKE FMMAPOIMINHAPA 8, PasBOPaYMBAIONMICM 3amMCAKY 2 HA e¢ ocn 5 (no
crpenkam A ua puc. 7.15, 6) u oCBOBOKIAMEM MPH 9TOM XBOCTOBHK Kpioka [. 3amok
OTKDHIBAETCH, W BATMK cephru samka 4 (em. puc. 7.15, 6) wim nanen, 4 B HvKHCH yacTn
noakoca (cm. puc. 7.15, 2) MOXeT Teneph cBOOOAHO BLIATA M3 3ALEMICHAS C KDIOKOM.
THAPOUMIMHEAPH 8§ HA MEXAHWUCCKMX 3AMKAX CAYXKAT, TAKMM 00pasom, TOMBKO' sl
OTKPHITHSI 3AMKOB BOSNCHCTBHCM HA 3amenky 2 (mo crpenke A). ITocae oTkprTia samka
npyxuna 3 (cm. puc. 7.15, ) wm I/ (cm. pue. 7.15, &) passopaumBact kpwk [ B
NONOMKCHUE, KOIA JUIHHHEIH CKOC Cro 3¢Ba rOTOB NPUHSITH BAMMK cephra 4 npu yGopke
croiikn {cm. puc. 7.18, 6) M npH BRINYCKE CTOMKM — nanew 4 MOJKOCA MpH ero
pacnpsmaesny, [1pn 310M BATHK Cepbri WM DAnCy, 4, BXOAS B 3B KPIOKL, CKOMB3HT MO
IUTHHHOMY €70 CKOCY W, JaBS HA HEro, CO3AET MOMEHT M OTHOCHTENHLHO OCH 7, passopa-
UMBAIOOIMH KPIOK [ Ha ero ocu 7 (cM. cxemy Ha puc. 7.14, @) 1o Tex mop, noka Baauk
cephru wiu naney 4 NoJHOCTHIO HE BOUAST B 3CB KPIOKA, A 3amenka 2 noa AeicTeuem
Npy>KHHK 3 HE FACKOYHT CBOHM BHICTYTIOM Ha XBOCTOBHK KpIOKa, Jjanupasd 3aMOK.

Tlpy 3axphITOM NOJIOXKCHAM 3AMKA BHITYHICHHOIO NOJOXEHHS CTOHKH 1accu (mogkoc
pacnpsaMacH H 331‘[3]}1‘) B KasMHE JKHNAXAa HA IMHUTKE WACCH 3aropacTcs 3ciicHas
JAMMNOYKHA BRIMTYIMEHHOMD MOMOKEHHHA CDD’I"BB‘!‘C]‘B}’IO[L[Eﬁ CTOMKM 10ACCH, Cﬂma_}]ﬂ Ha
NAMIOYKA TMOCTYNMAKOT OT KOHUEBHIX BuiKgOuarene# /4 (e, puc. 7.15, &), wrokn
KOTOPbIX 5 yTAIUIMBAIOTCA B KOPMyca BRKmouatenedt perdarom 0. [Momoxenue poiuara
10 xecTko CBR3aHO © nonoXeanem auwenku 2. Korpa zawenka 2 3anper noanocThio
KPIOK [ (CM. pHC. MOJOXEHAE KPIOKA M 3amenkn ua puc. 7.135, 2), pwvar 10 yromur
WITOK KOHIEBOND BHKAIOUATENS ¥ TOMLKO B 9TOM L‘lel[ae JAMKHETCH INEKTPHYCCKAY LCIh
senenoit xamnoukn, Ha puc. 7.15, 2: 12 — ock (6oar), ceaammatomas oba 3scna /13w 9
rogkoca (na puc. 7.8, a n 7.11, a ocu 12 coorercTeoBama Touka C, NONOXKEHNE KOTOPOI
ONPEAEASI0 BEJIMUMHY CTPean nporuba mopkoca); // — npyxuHA, Pa3BopauMBalOmIas
KpPIOK Ha OTKpPLITHE 3aMKa.

AHATOrHYHO YCTPOCHBL JATUMKA CHIHAIM3ALNH HA 3aMKax yOPaHHOIO MOMOXKEHHH
wacen. Korpa samenka 2 (e, puc. 7.15, 6) 3anper nosHOCThIO KPOK [ 3amka yGparsoro

*
B rufipOIpMHape MoeT GbiTh CMOHTHPOBAH IMAPOGAMOK, TIOBIUAIUIMI HANEKRHOCT: DUKCAIMA CTONKK
B BLITYHICHHOM TIONOMCHHM,
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Tooc amwpsimun 3aMRa
om alapudnod Cucmerty

Konuedod
Byixprosarmens

Pezynupyensid ynop nod wimox
KoHuedoes Swxaovamens

llexa

Posur-yntd nod wmox
2UBLOUURUHERG

o™ KOOK  Posynupyensni ynop o0l
P WMok KoHUEB0ED BbikH0vamens

P Cepser

JgmMra

Puc. 7.16. Konctpykuus u paBoume MOJ0KeHUS 3aMka yOpanHoro (BuiymeHHOro) DOJOMKEHHS CTOMKE
maccH

NOJIOKEHUH CTOMKH, KOHLEBHE BRIK/IKYATENM 3AMKHYT UENb KPACHOH JaMIOUKH
COOTBETCTBYIOMIEH CTOMKH HA TOM XK€ HIATKE WACCH B Kabmpe skunaxa, Mexanuueckwii
JAMOK OMHCAHHON cXeMsl cTas TanoskiM, Ha puc. 7.16 TNOKA3AHA KOHCTPYKUHS 3aMKa
yOpAHHOTO MOMOXKEHHUS CTOSK MIACCH COBPEMEHHBIX CAMOJIETOB . 3AECh MPH 3AKPHTHH
3aMKa B 3eB€ KPIOKA 3aNMpacTcs BajJHK CEPhI'H 3aMKa, 3aKPEIUICHHON Ha CTOHKE maccH
(cM. noa. 12 ma pmc. 7.8; noa. 4 wa puc, 7.9; mos. /7 wa puc. 7.10). Ha puc. 7.16
Jamenka Kpika BRINOJIHEHA B BHIE ,ILByIIJlEqEI‘D priyara ¢ ynopam«n: A Kpl()Ka (na
puc. 7.16, 6 NoxazaHO NOMOMKEHME KPIOKA W 3AWEIKM, KOAA 3aMOK OTKPHIT, HA
puc. 7.10, ¢ — nonoxeHue Tex xe AeTaneil, Korna 3aMoK 3aKPRIT); AUIE MITOKOB KOHINE=
th)& nuumua’reneﬁ 3:!EKTp]‘l‘JBCK{]ﬁ CHIHAM3AUMH DONMKEHWS CTOEK WACCH W Ang
HITOKOB THAPOIMIMHAPOB OTKPHITHA 3aMEa (CM, MOJAOXKEHHE INTOKOB W YIOOPOB HA
3AUIENKE TP OTKPHITOM H 3aKDBITOM MOJOXEHHSX 3aMKA).

Ha pnc. 7.16, a nokasaHs TPoc W pHMAr OTKPHTHA 3aMKa OT aBapHHHOM CHCTEMBi,
YOPABJACHHE KOTOPHIM DPOM3BONHTCA M3 KaOuHE pykoatkoid. [Ipm mepesoge pykosTka
HA BRIIYCK TPOC PA3BOPAYMBACT PHIUAT M CABMIAET 3amenKy (ee ynop) ¢ XBOCTOBHKA
Kpioka, ocoboxaas TeM caMeiM Kprok. Kpiok pasopaunsaercs HA CBOCH OCH, TAK KAK
BAJMK 3AMKA CEpbIH MEPEAET HA CKOCH 3€BA KPIOKA HA HEKOTOPOM ILIEYE OTHOCHTEIHHO
€ro OCH MOABECKM CHJY OT CTOMKH maccw P, paBHY® m.gn (1 — neperpyaka Ha
maccy), ¥ BHIIYCKAeT BAJMMK CephIM M3 cBoero sepa. Crofika macch nop AefcTBHEM CHIH
P, sumyckactca ("BEMAzaeT”) W, eCTA OHA yOWpanack TPOTHB MONETA, NOMMMACTCH

.
Uuratear) NpeiaraeTes CAMOCTOSTENBHD, MCTIONL3YS NP BBILE OMHCAH] hCH B
KOHCTPYKIMH 3aMKa Ha puc. 7.16.
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Puc. 7.17. KoHcTpyxnus nuausapa y0opxy CTORKH ¢ MADHKOBBIM 1 IAHTOBLIM 3aMKaMH. KOHCTpyKins
BHHTOBOTO MOXLEMHMKA

CKOPOCTHEIM HATOPOM [0 MOJOMEHAS, KONIA 3aKPHBAIOTC 3AMKH BEINYIICHHOIO MOIOKE-
Bng. Tak, HanpaMep, BHNOJTHEHA KAHEMATHEA yOOPKH M BRIIYCKAa CTOMKH THEpemHei
onopsi Mul-21. [Ins croek ¢ ofpaTHsiM HATpAaBAcHHEM YOODKHM CKOPOCTHOM HAMOp
NPENATCTBYET BHITYCKY CTOEK, UTO 3aTPYLHSET WX ABAPANHKINA BHITYCK.

C yuerom GonsIHX HATPY30K HA 3aMKH YOPAHHOIO NMOJOXEHHs OT ONOP CamoieTa
(oTHOCHTETRHAS Macca maccw m,, = 0,04..0,06, a pacuetHmie meperpyakd n MOryT
gocturats 12 u Bonee) WX KPEIUICHNE MPOM3BOAMTCS K YCHACHHHM 3JIEMEHTAM KOH-
crpyKuny hio3enska HAM KPhTA, HANPAMED, HA CTHKAaX OPOJOALHEIX CHAOBHX Banok
€O IMMAHrOyTaMA MAH K YCHICHHEIM MINAHIOYTaM B OTCEKAX MMAccH B (hiodenske, K
yanaM Ha CTHIKE YCHJICHHBIX HEPBIOD H JIDHXEDOHOB B Kphine. ONHH H3 TAKWX V3JI0B
DOABECKHN 3aMKa YOPAHHONO TIOVNIOKEHMS K MPOAOIbHOM ABYTABPOBOH Ganke orcexa maccw
nokasas Ha puc. 7.16, 6, a.

7.6.4. UuaMHAP-NOXBEMHAK M MeXAHNHECKUI 3AMOK BHYTPHW Hero. Ha pauc. 7.17, a
NOKA3aHA TUMOBAS KOHCTPYKUWA IHIMHAPA-TIONBEMHHMKA M MEXAHHUECKOro 3aMKa
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BHYTPH HETO, HCMOMb3YEMOIO KaK JOMOMHATENBHOE CPENCTRO (DHKCAHM CTOCK MIACCH B
BRITYIIEHHOM NONoXeHuH, [IMauaap-noaseMHMK COCTOMT M3 unsmnapa I, mroka /3 ¢
NopmHeM 2, B KOTOPOM N0 OKPYKHOCTH CIEAHB THE3AA TON MIADHKA 3aMKa 5, 3amupac-
MBIC B KAHABKE KONLUA § uyHkepoM 8 mon aeficTBHeM NpyXHHE 9, onmupalomencs Ha
raiiky 10, koHTpsuIytocsi komsnoM [/ (/2 — prynxa). [Topmenb Ha mToKe (hHKCApYeTCH
KOHTpsIIeiica raikoi /6 w komsuom /5. Kopnyc /4 mayrxepa 8 ¢ mpyxuHamu 9,
WTYnepoM 7 TONBOAA THAPOCMECH W KONBHOM 6 raiikod 4 sakpemsieH Ha Kopnyce
wwmaapa /. YICIOTHEHHS 3 — PE3wHOBHE KOMbLA KPYIVIONO CeueHHs OfecrneunBant
rePMETHYHOCTE TOJOCTEH MIIAHAPA-TIOTLEMHHKA.,

Tlpu BHIMYCKE CTOMKHM OIACCH WITOK C NMOPIIHEM ¥ INAPAKAMM ICPEMEIIAcTCs B
Kpaiiiee NOJOXKEHHE MOoJ AeHCTBMEM CHN JABJACHHS THAPOCMECH, ACHCTBYIOUIAX HA
nopmenb. K KOHIY xoaa miTOKa IIyHXKep 8 cKOCAaMHM Ha CBOEH MOBEPXHOCTH BXOIHT
BHYTPb MOpHIKS 2 ¥ BCTpeuaeT mapuku 5. OTruMag mapiky B KAHABKY KOJbUA 6 0
[OAIMpas WX TaM, IUIYHXep 8 3aUMpaeT TeM CAMBIM MOPIIEHb CO WITOKOM BHYTDH
ouanHApa-nogbeMunka. Ha puc, 7.17 nokasaso mojoxeHMe, KOraa 3aMok sanepr. B
STOM MOJIOKEHMY CABMHYTHCH TODINHIO CO INTOKOM HA YOOpPKY CTOWKM (BAEBO) WHe
NO3BOSIOT 3AKPHITHINA 3aMOK (MOPHIEHs — MAPHKY — KOJBLO — MJYHXEP) W NaBJCHAE
rHIPOCMECH B OOMOCTH 5 OMIMHApPA, a B JPYIYIO CTOPOHY — kopmyc /4, B KOTOpEI
yrnupaeTcs NopmieHs 2 (1naMeTp xopnyca /4 Meneme awamerpa nopuras). [Tpa suny-
UICHHOM MOJ0CHAYM CTOEK IIACCH THAPOCMECh 3aNepra B MOJOCTH 5 rHApo3aMKaMy B
rufipockcTeMe yOOpKK M BRIMYCKA wacch. TIpH 9TOM yNop mTOKA ¢ NOPUIHEM B KOPILYC
14 ocrobokaaeT OT HATPYSKH INAPHKOBHIN 3aMOK, YMEHBINAA H3HOC KAHABKM KOMLLA 6
¥ TIOBBIAS TEM CAMBIM HAJEXKHOCTH M pecypc paboTh 3amka.

Jlas OTKpHTHA 3aMKa Yepea WTyUep 7 MOJaeTcd THAPOCMEck B monocte C mog
mayaxkep 8. B To xe Bpema raapocmech m3 mosocTh B uepea apyroi mTynep Gyamer
Bul b Bud A

1

13

16 Puc. 7.18. KOHCTPYKI(HS NEPeIHer
onoper ¢ l.ll(..'lﬂH,Z[pOM yﬂpﬂﬂ_‘lellﬂ!‘l
passoporoM (nemMndiepoM "mHMmMA’}
NEPEIRHX KaTec
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Puc. 7.19. Koncrpykipua racatens ronebammit (nem-
ndepa mEMMEHT)

yxoanTh Ha cams. [loa aeicrereM cun nas-
JIEHHY THIAPOCMECH HA IUIYHXKEP OH HAYHET
nepeMeIaThes (BNpaso), OTXKUMAS MPyxI-
He 9 BHYTpb kOpnyca 14, ocsoboxnas ma-
PHKH B KaHABKE KOJBOA 6 OT DAAMATLHONO
mogropa. Llapwku BHIIYT Ha KaHABOK
KO/bIE, 3AMOK OTKPOETCH, 4 NOA JABICHUEM
THAPOCMECH B TMOI0CTH C MOPIIEHs BMECTE
€O IITOKOM HAYHET NEpPEMeIarses (BASBo)
Ha y6opky CTOMKM IHaccH. YTOIMUIEHHHE B
rHE3TAX TMOPWIHS mWapuky He Gyayr sTomy
APENATCTBOBATD.

PazHOBHAHOCTRK TAKOTO TUNIA 3aMKA SIB-
JIMETCH LAHTOBBIE 3aMOK, TAE BMECTO IIapH-
KOB MCHOMB3YIOT 3aKPCIVIEHHBIC HA INTOKE
npyxuHsmue uaurn 18 (em. puc. 7.17, 6)
¢ npohunHpOBAHHBIME NOJ THE3Aa 3aMxa
gnemeHTaMd /7. B OCTANBHOM KOHCTPYKUHS
# pafora TAKOro 3aMKa aHAJOIHYHA OMHCAH-
HBEIM BBILIE.

lna y6opkm ® BHIOYCKA CTOCK [MACCH u—

MOIYT HMCTIONMB3OBATECSA M BHHTOBBIC TIONHEM-
Hukn (cm. puc. 7.17, ). Takol noxbeMHAK
COCTOMT M3 UHIMHApa 2/ ¥ BHHTOBOM Mapsl BudA 15 5
(euHTA 20, TOAYUAKMENO BPANIATEAbHOE /QULHIR KOUMPOMSHER | | | Pufipyds Kamepd
NBHXEHHE OT TPUEBOAA Yepes peayktop /9,
o raiikn 23, mpeoSpasyiomell BpaIATETLHOE
IOBMXCHUC BMATA B IOCTYMATEABHOE IBHKE-
e WToka 22 nomecmBmKa). lakka 23
BHIMOAHCHA 33 OHHO LEA0E CO INTOKOM IOTb-
CMHMKA, CBH3AHHOTO CO CTOMKOM MIACCH.
s YMCHBIICHAS TPCHUS B BHHTOROI Mape M CHEKEHWS! MOTPeGHOM MOIIHOCTH NpPHBOAA
MOABEMHUKA B KAHABKAX MEXAY pPedvboil BMNTA W ra¥kyM pasMemalorcs mapaku.
[MonokeHne IMTOKA MOTBEMHUKA MOXET (PEKCHPOBATHCH B THOOOM TONOKEHHM (1pu
OTKJIIOUCHHA TPUEONA) 3IAKIMHHBAHHEM IMADHKOE B KAHABKAX NPH BOIHNKHORCHHM
HATPY3KH HA rafiky 23 co cTOPOHB! IITOKA MOTbeMHEMEA 22, DTH BOIMOXKHOCTH BMHTOBHIX
NOXBEMHMKOB [IACCH MOI'YT MCNONB3OBATHCH, HANPHMEP, B FPY3OBRIX CAMOJETAX A4
HAKJIOHA CTOHKMA ("npucenanna’ macch) ¢ NEILI0 YMEHRIICHAS PACCTOSHMS OT TPY30BOTO
nona o aemau (cm. puc. 7.36).

7.6.5. BapHaHTEl TIPHBOJA OT CHJIOBBIX LHJIHHIPOB Pa3BOPOTAa KOJNEC nepenHei
OTOPbI K KOJECAM m, HAO0OPOT, OT KOJACC K LAIMHIPAM, HO YKE BHIIOAHAOUMM B ITOM
cayuae hyHKuHi0 gemidepor — racuTescll koneGaHmil, OMUCAHBL BEILE W I0KA3ANE HA
puc. 7.10...7.12.

Ha pumc. 7.18 wa ofmem suae nepenseid onopsl, HA BUAE CPETHEH UACTH CTOWKH ¢
KHHCMATHYECKHMH 3BCHBIMH MPHBOJA M HA JONOMHMTC/IbHHIX CCUCHHAX MOKA3aH eme
OIMH JOCTATOUHO PACHPOCTPAHCHHEI BAPHAHT KOHCTPYKTHBHOTO PEUICHHS NMpPUBOAA K
racuremo KoneOanmit: 0T Koaec 4 HA OCKH WTOKA 5 uepes numi-wapanp 3 Ha xomyT [/,
38eHO 9, puuarn 12 n 14, naxomuumMecs Ha ocu /3, HA WTOK § UMAMHADA TaCHTENd
kosebanuii 2, 3akpenienHoro npoymvHamy 20 Ha BepxHell M HIKHER WEKax 7, npusa-

Besas KONTIPORBRAS PUCKT
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PeHHBIX K MHAPY-amoprusaropy (. Xomyr [/ yCcraHasmBaeTCs HA WHIHHAR-AMOPTH-
sarop | ua GpOM3OBRIX BTYNKAX-MOAMIMMHWKAX CKoMbxkeHWs, CBEPXY M CHM3Y XOMYT
(hMKCHpPYETCS OT NEPEMEIIEHHS 3AKPANHAME BPOHI0BHIX BTYJIOK, YIMPAIOMMXCS CBEPXY
B GypTHK HA UMNMHAPE-AMOPTHIATOPE, 4 CHWAY — HA KOALUO W raiky [0 Ha uwmMHgpe-
amopruzatope /. Ha smpax-ceuennsix A...[J (cm. puc. 7.18, 6) nokaszana koHCTpYKUuS
Y3JIOBRIX COYJIEHEHWH NPHBOJA, OCYIDECTB/ISEMBIX C NMOMOIIBbI0 PASJHUYHOrO THNA OCei-~
Gonros 15, npoymue HA pumuarax /2, /4, ssena 9, wroka §, uuauHApa 2, nexk 7,
kpouurreiina 2/, B cevennn yana (sua B) nokasan xpoHmTedH /7 €O ChEMHOM KpHILIKOH
18 ans xperenna ocw 13, puvaros 12 m 14,

To puc. 7.33 nepenueil onopsl caMoieTa MOXKHO MPOCAEANTb, KAK OCYIMECTBIAETCT
HA 3TO¥ OMOpe pasBOPOT aMOPTHIALMMOHHON CTOMKH 4 BMECTE ¢ KonecaMu 9 BHYTDH
wnuHEAéns / ¢ NOMOmbH UWIMHAPOB padBopoTa /5, YCTAHOBNCHHLIX B BEPXHEH uacTH
WMHHACTH # CBA3AHHBIX €O CTOMKOW npoymuHamu /7. Llwmmap-aMoprasarop 4 crodkd
YCTAHORJICH Ha GPOHZOBEIX BTY/IKAX (NOOIIMITHEKAX) BHYTpH Kopmyca mmmepens [, Tpu
nopaue rMAPOCMECH B ONMH M3 LAIMHAPOE [5 GyOeT npomMcXoanWTs passopoT BHYTPH
IMTHHAEIS CTORKA ¢ KOJICCAMH B COOTBETCTBYIOMYIO paoraiomeMy HUIHHAPY CTOPOHY.
[pn BoarnkHOBEHMM KoneGaHWi CBOGONHO OPHEHTHPYHOMMXCH KONEC TAKON mepeaHeit
Onopel pa3eopoT KOJEC K caMoil croiiku Gyger nepemasaThCd Ha IRAPOL A APED 15,
KOTOpHIE B 9T0M ciyuae GyayT semoxasaTh (DYyHKOMIO racuTenei KoneGannii .

Ha puc. 7.18: 6 — rpasepca; 16, 19 — sryakn.

7.6.6. Tacurens KoneGaHuil CIyKUT 118 TIPEAYNIPEXRNEHNS BOIHHKHOBEHUS HEZATYXA-
romux konebanuit ("maMMa”) KOJEC mepenHed onopsl, BOSHUKAIOIMX TPA JBHKEHHH
camonera no semae (Ha npolere n pasGere). Muanueckas cyTs IToro asneHus Gyner
pacemorpena noapobno B § 7.14. 3gecs Xe paccMaTPUBRAKOTCS BOMPOCH KOHCTPYKUWH H
paboTsl racaTens KoneGanmii.

lacirens koneBannit 2 (em. puc. 7.18, a) ycraHOBNeH HA UMIMHADPE-AMOPTHIATOPE
! ¥ knHeMaTHuecku (3seHpsmu 9, 12, 13, /4) cB23aH C NOBOPOTHRIM XOMYTOM CTOHKH
11 m manee wepes MUIMN-IIAPEMP J €O MTOKOM J AMOPTH3AUMOHHOA CTOMKH M KOJIECAMH
4. Tacurens koneOaHWH NMOPIMIHEBONO THNA COCTOHT M3 IMMIMHAPHYCCKOrO Kopmyca 2,
TIOPIIHS €O INTOKOM 8, PASAENSIONMM Kopryc 2 Ha ABe pabouyne KaMepH, 3aN0IHCHHNE
paboueit xuakocTeo (Mactom AMI-10). Kamepu cOCOMHSIOTCS! CKBO3HRIM KAHAIOM C
*kuKaepamu (npobkamu ¢ KATHOPOBAHHLIMH OTBEPCTHAMH AHAMETPOM MEHbIIE | MM Ha
ofoux KOHUAX KaHana BHYTpu nopwas). [lopmess cO IUTOKOM, ABMTasich BHYTpH
Kopriyca, NMepeMellaeT KUOKOCTh M3 omHOH paboveil Kamepsl B APYIYIO UEPE3 HKJICPH,
npecfoncead npu toM Gonelnoc rMApaBIAMYEcKOE CONPOTHBAcHHE. TakwM o0pasoM, mpH
BOSHHKHOBCHHMH KonebaHmil 3Heprua KoneOnromeiics Macck (KOJIEC H SJICMEHTOB NPHBOJA
(cum. puc. 7.18, @) or xonec k gemndepy) pacxomyercd Ha MPEOJOJIEHHE IMAPABINYECKON
CONPOTUBJIEHUS NPH NEPETEKAHNH XKHUAKOCTH BHYTPH WuymHApa 2 racurens xonebanmii
u Ha ee Harpes. IIpH 5TOM reApPABIMYECKHE CONMPOTHBICHWS HAPACTAIOT NPHMEPHO
NPONOPUHONAALRO KBAAPATY CKOPOCTH MEpeMENIERNA MopHg 8 racutend koaebamni 2,
Havapmuecn KoneGaHus BCAEACTBHE STOTO JATYXAIOT.

Ha pme. 7.19, a nokasas eme OOWH Wa BAPHAHTOE Acmmdepa "mHMMR” M ero
TMPUBOJA: OT KOJEC, peivara 7, 38€Ha § uepes MOBOPOTHHIMA XOMYT 6, KMHEMATHUYECKHE
3BCHBSL MEpPeAauM oT Xomyra (cepbry 5, kauanky 4) x nosoaky [/ nemndepa 3. B
kopryce aemndiepa 3 HaxoamTes nopmweds [0, paspensowmii kopnyce Ha ase pafouue
kamepsl (A u B), sanonuennue paboueit xmakoctsio, [Morocty A m B coenuBsiorTcs
KanaaoM /6, Ha KOHIAX KOTOPOro BBEPHYTH MPoBKM ¢ KaJMOPOBAHHLIME OTBEPCTHIMA
— xukneppl 15. Tlopmens [0 nepeMemaeTcs B KOphmyce MNOBOAKOM /[, KHHEMaTH-

*
Bonee IeTansHO KOHCTPYKIMS 3TOW ONops! paccMarpusaeTce B noapaan, 7.9.2.
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Puc. 7.20. BapranTs KOHCTPYKIHH TILIHTL-MapITA-
POB H Y3JIOB HX KPENICHHS

YECKHM CBS3AHHHIM C TMOBOPOTHHIM XoMyToM 6. [Ipm moBopoTe moBomka 1o cTpenxke M
(cM. puc. 7.19, 6) mopmeRs HAMHET MCPEMEMIATECS B CTOPOHY KAMEPH B, BHIABIHBAS
M3 HEE KUIKOCTh UCPEs JKMEKJIEPH B Kamepy A. Tak e, KaK W B ONMCAHHON BBILE CXe-
Mg, IPA NMEPEMELICHHY MMOPITHA H NEPETCKAHAM XHULKOCTH YEPE3 XKHUKJACPHE BOZHHKAKOT
Gonpmme THAPABIHYECKHC CONPOTHBIEHWS, HA MPCOAONCHHE KOTOPHIX pPacxoayercs
9HEpPrHs KoncOaHui, ¥ OHA 3aTYXAloT.

Ha puc. 7.19: 1 — aMopTH3auMONHan CTOiKA; 9 — gonnnuky xopnyca aemndepa 3; /2 — yomw ero nop-
BECKH;, /4 — XOPNYC KOMNEHCAITMOHHON KAMEPBI C KPhiTkon /3.
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Prc. 7.21. BapnanTsl KPenienns KOXec K INTOKY CTOHKH

B aemndepe, nokasarxom Ha pac. 7.19, g, kpome pabounx kamep 4 u 5, B Kopnyce
€CTh eme KOMIEHCAIHOHHAY KAMEpA CO CBOMM MOpIIHEM 2, MONAABIMBAIONINM 10X
AeficTBHEeM NPYXUH /4 HAXONAIIYIOCA B 3ToH Kamepe xuakocts, OHA HAET Ha BOCOON-
HEHHE YTEUEK XuAKOCTH U3 Kamep A m 5. Tlo BeiCOTE BEIXORA MTOKA IMOPIIHS 2 HAX
KpHIIKON Kamepsl /3 (MO MOJOKEHWI0 KPACHOH KOHTPOJBHOW puckm, ¢M, BUI A Ha
puc. 7.19, 6) MOXHO CYAMTH O AOCTATOMHOCTH JKHMAKOCTH B Kamepax memmdepa (o ero
3apamKe) W CBOEBPEMEHHO Moj3apskaTs gemndep,

7.6.7. MByXx3peHHMKM (LLUTML-IIAPHUDB) CIYKAT T8 Nepeaaum KPYTAIET0 MOMEHTA
M, OT WTOKA K IAIMHAPY aMOPTH3AUMOHHOHK CTOHKM M (PUKCAUMH INTOKA € KOMECAMM
or passopora. HekoTopsle BADHAHTH MX KOHCTPYKTHBHOTO BOIUTOMIEHHS YKC DAcCMATPH-
pamch Bemme (cm. puc. 7.7, 7.8, 7.18).

Ha puc. 7.20 npuBeseHsl TATIOBEE KOHCTPYKTHBHBIE DEMICHHS M HATPYXKEHHE JBYX-~
SBEHHMKOB M HX 37IEMCHTOB CHJIAMM, YDABHOBEHIMBAIOIAMY JcicTBMe M, a TAXXKE KOH-
CTPYKIUMS Y308 KPETUIeHHs ABYX3BEHHAKOB K MITOKAM M HATHHAPAM AMOPTH3AIMOHHEIX
CTOEK.

Ha pnc. 7.20, @, 6, 6: | — pepxHee 3peH0; 2 — HHKHEE 3BEHO; J — NPOYLWIHHLI HA UITOKE; 4 — NPOYIIMHLL
HE HWIMHIpPe-aMopTHaaTope; 5 — Gonrel, QHKCHpYIOmMe HONOKEHHe oced-60nTOB 6 KPENIERHs 3EEHRER K
vanaM Ha mrroke (sun B), mweEnpe-aMoprsatope (aug A) w mesgy cofoit (sun B); 7 — Gpon3onsie BTYITM-
TIONIHNHEAKH,

Kondurypauus 38eHBEB H MX KOHCTPYKTHBHOE BHINOJHEHWE B BHMIE JABYTABPOBLIX
60K, BHICOTA KOTOPhIX BO3PAcTAET K Y3/1aM HX KPelsieHus K WTOKY WM K IHIHHADY,
onpejensercd AedcTBYOMMMY B HHX Harpyakamu, Ha puc. 7.20, 2 nokasasm cunsl T o
Q u marnbaomue MOMEHTH! (3mIOpsl M) B 37EMEHTAX IBYX3BCHHHMKA OT JEHCTBYIOMETO
HA WITOK KPyTAMEr0 MOMeHTa M.

7.6.8. CxemMbl KpenjeHns Kojec K croiike (puc. 7.21) pasmmuarorcs anemenramu, ¢
NOMOIUBK KOTOPHIX KOJECA KPEMSTCH K TOKAM AMOPTHZALMOEHBIX CTOGK maccH. Ha
puc. 7.21, @ NokasaHO KpPEIUVIEHHE Ko/leca NpPH NOMOIIM KOHCOIBHOH MOyoCH, HA
puc. 7.21, 6 — NONYBUIKA C KOHCOJIBHOM TOIYOCHIO, Ha puc. 7.21, 6 — BHJIKM C OCBIO HA
AByX omopax, Ha puc. 7.20, ¢ — KpenieHne OBYX KOJEC HA KOHCONbHBIX TOIyOCAX HA
HMKHEM KOHIE [ITOKA.

Kax sugHo w3 3Tx pUCyHKOB, Haubojee KOPOTKAs ONOpPA HPH NPOUMX PABHBIX
YCAOBAAX (OAMHAKOBHIC AHAMETPHI KOJIEC M BEJIHUMHBL CTOSHOUHKIX HATPYSOK HA ONOpPY
Py ¢r) MOKET OHITH IIOTYYEHA NPU CXeMaX, MpuBefeHEsx Ha puc. 7.21, a n 2. Ommaxo
croiika (cM. puc. 7.21, @) B 3T0M Cayuae ot cua P, n Py, IPHI0KEHHLIX K KOJecy, Byner
JONOTHUTENBHO HATpYXarhes warnbaromum M = Pyya H KpyTammM M, = P.a MOMCHTaMH,
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B cxemax, mpuseneHHBIX Ha puc. 7.20, 6 u @, ONOPH MOJYYAIOTCH ATHHHEES, HO 3ATO OHK
paarpyxeHsl oT u3ruba orT cham P, u kpyyenus (nneuo ¢ = 0). Opuako Gonvmas
(WMPHAHA OTIOPHL 3ATPYAHAET ee YGopKY, 0cobenHo B Kphiio. [TooToMy BHIRUATOE Kperuie-
HHC KOJICCa MPHAMEHAETCH B OCHOBHOM Ha ncpcm-mx onopax. Oﬂopbl €O CNAPCHHBIMM
KOJICCAMH MMCIOT TIOBHIIEHHYIO MPOXOAMMOCTb, MEHbIIHH AMAMETP KOJIEC M AyumnHe
BCAGACTBHE 3TOTO YCJIOBMS At BX YOOpKH, VX YacTo MPUMEHSIOT B KAYECTBE TTePeHnX
onop.

Takum 00pazoM, BEIGOP TOM MM MHOH CXEMBI KPEILIEHHS KOJEC K INTOKY aAMOPTH3A-
UMOHHONR CTOHKH ONPEAeJsieTCs, MpeXac Bcero, rabapuraMy omop, KWHEMATHEOH HX
yBOpKM, KOMIOHOBOUHBIMH COO0PAKEHHAMH,

[Monyoce, npeacrasasiomas coboit cransRywo Tpy6y (cM. puc. 7.21, @, 6), npusapu-
paercs Kk famMaky HA HUAKHeH YacTH WTOKA WM momyswakd. IMonysuika um Buixa
(cm. puc. 7.21, @) ofmunO cBapHOH KOHCTpyKumu. [IpH mogsecke Kojeca HA peiuare
(em. puc. 7.31) peiuar genaloT cBApHON KOHCTPYKIMM KOpOGUATOrO CEMCHMS /1A BOCIPH-
sTMS M3rHOAKOIWIETO ¥ KPYTSMEro MoMcHTOB. Ecam peluar npu Takod mnogBecke
KONeC AeMaeTed B BHAC BHAKH AW MOMYBHIKM, TO HA HUX ACMalOT TPOYINUHE
(cm. puc. 7.21, 0) ans uX KPenscHWS K MTOKY M UIHHADY AMOPTHIATHOHHON CTOMKH.

§ 7.7. MHOI'OKOJIECHBIE OIIOPBI

MHOrokoAecHHE OMOPHl MCOOJALIYIOTCH HA caMoserax Goabmol Macch,
anMEHeHHE 50JI17LIIDI'[] YHACAA KOJIEC MEHBIUEro AHaMeTpa Ha UﬂHOﬁ onope BMECTO
OTHOMO ﬁonbmom KoJstieca Cl'[OC(ﬁCl‘Byﬂ’[‘ MOBBILIEHHID MPOXOGAHMOCTH CAMOAETd, YMEHbBINE-
HAK MAcChl OMOPHl M MHJENS HHIIH, HeobXonuMoil ans ee yGOpKH, YMEHBIIEHHIO
BHIPE30B B KpbiAe WK (DIO3E/IsKe A1 HHIOW W TUIOMAAM CTEOPOK, YTO B CBOK OUEPEIh
CBA3AHO C YMEHBIICHNEM BECOBhIX 3ATPAT. YBEJIMUEHHE YMCIA KOAEC HA ONOpe TPHBOIAT
K MOBHINEHHK) GE30MacHOCTH MOJAETOR B CAYYde PA3PYMIEHHS OTHOTO W3 MHEBMATHKOB
M MOXCT JATH HEKOTOPOE YBENHUCHHE IHEPrOeMKOCTH TOPMO30B.

YBeqMueHHEe YMCTA KOJEGC HA ONOPE PEATH3yYeTcd KaK YBEIMUYCHHEM UHCAA KOJIEC B
pady M 4MCAA PANOB KOJEC HAa OOHOH CTOMKe, TAK M YBEAWUCHHEM unCia CTOCK B
MHOTOCTOCUHBIX omopax. [Tocnepnee ofecneumBaer ayumec Konuporauwe penseda w
Goee MIABHOC ABMAKCHMC CAMOMETA NPM [CPEE3AC HEPOBHOCTEH aspoapoMa, uto ocober-
HO BAXKHO NP SKCILTYATALMM TSOKEThIX CAMOJETOB C FPYHTOBBIX aspoapomos. BriGop
YMCIA KOJIEC B PAIy M YHMCAA PAIOB HA CTOHKAX ONOP ONPCAE/SETCH B OCHOBHOM KOMMO-
HOBOUHBIMH co0Bpaxenusmn (ofnemMamm ¥ KoHpurypammell Hum mus v6opkn croek
MACCH ¢ KOJECAMH).

HanGonpimee pacrmpoCTPAHCHHE HA COBPEMCHHBIX TSDKGABIX CAMOJICTAX MOXYUMIH
CTOMKH ¢ MHOTOKOJMIECHEIMHM TENEXKAMH, [Ie KOJAeca KPEnstcsl K HpogoabHO# Oanke
TEAEKKM — KOPOMBICTY HA OCAX B ABA (pexe — B TPU) Psiad no ABa (YEThIPE) KOJEca B
0aHOM psiay (cm. puc. 7.8). KOHCTPYKTHBHBIE BAPHAHTH YCTAHOBKH HA CTOMKE YETHPEX
KOJICC B ONHOM Py MOKA3aHel HA puc. 7.24,

Tenexkkn ¢ Kosnecamu 0BECNCUMBAIOT CONPHKOCHOBEHHME CAMOJIETA C A3POAPOMOM H
l'IEpCJJB‘{y BO3HHKARKMMIMX ﬂpM OTOM CTATHYCCKHX H JHHAMHUYECKHX Ha]"pyaol( I{a aMopThA-
3AUMOHNYIO cTojiky. KOHCTpyKium Tenexex npusencHsl Ha puc. 7.22 n 7.23", B kon-
CTPYKLMIO Tesiexkek (cM. puc, 7,22) Bxopsr: npogonsHas Oanka /5 (KOpoMBIC/O),
IIAPHUPHO CBA3AHHAN CO INTOKOM 2 AMOPTHSALHOHHOM CTOHKM mpoylWHMHaMu /4 c

*

YraTemo PEKOMEHIVEICS (IPH SHAKOMCTEE C OIHCAHMEM SIEMEHTOB KOHKPETHOW KOHCTPYKIMA HA OMHOM
13 puc. 7.22 u 7.23 paborarh cpaay ¢ o6OMMH DHMCYHKAMM W YACHMTh PASNKHMA B YCTPOHCTRE SAEMEHTOB,
MMEIONIMX OIHO M TO JKE HAZHAYEHHE.
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Puc. 7.22. Bapuantsl KOHCTPYKLHH
MHOTOKOJECHBIX TEJEKEK H HX OTie/b-
HbIX Y3JIOB

3aKpEN/EHHBIMH Ha €€ KOHUax ocamy § B BMaKax 2/ xonec 6; TOpMO3Hbie puvarn 7 u
TOPMO3HbE TSrd /3, 4, nepeaiMe Ha ITOK 2 CHJIB, YPABHOBEIINBAIOMNE MOMEHTH
OT TOpMO30B Koaec, u geMndepn /7, COSAMHAIOMME CO INTOKOM 3ajHIOKN OCh KOJEC
Tenexku. Jemmbepn CoyKaT B OCHOBHOM ISl NPHAAHHS TEJEXKKE ONPEIETICHHOMO
MOJOKEHHUS TIPH nocanke (MEpeaHHe KOAeCa NPUNOAHATH Hajl 3aJHUMM) W TAUICHHA e
xonebanmii, KoHCTpyknms Tenexkek, mokasamHmx Ha puc. 7.8 m 7.22, mocraroudo
THTAYHA 9 TAXEAEX CAMOIETOB.

Ha renexke, mpeacTaBneHHOR HA puc. 7.22, a, KOPOMKICNO /5 BHTOJHCHO B BHAE
nycrorenaod TpyGul, cocTosmed W3 Tpex cBapeHHHmX wactel, Kaxpas 3 uacreil kopo-
MEICJIA CAENAHA METONOM ropsueil WTAMIIOBKM M3 BRICOKOMpOuHO# craam. B cpemmeit
YACTH KOPOMBIC/IA PACMOJIOREHB! MOIIHBIC NMPOYIIHHE! /4, KOTOPHIMA TENEXKA KPEIATCH
MAPHUPHO X HMXKHEMY KOHIY IITOKA 2 AMOPTH3AHOHHOH CTOHKEA / OCHOBHOH ONOpHL.
Ocu § Konec BCTABASIOT B MATPYOKM Ha KOHUEBBIX YACTSX KOPOMBICTA M KPENST Tam
xaxaywo asyms Gonramn. C obenx CTOPOH TEIEXKN HA OCH KOJEC HAAESBAIOT PHIYATH 7,
KOTOPhie MOryT CBOGOIHO MPOBOPAUMBATBCH Ha HHUX. Puvaru 7 dmaHDamm kpensr x
KOpIycy TopM03a Konec. Peiuaru nepegseit v 3agneii nap Kosec CBA3aHm Mexay coboi
TopMO3HOM Tarol /3. Kpome Toro, BepXHWE KOHIBI PHIYAroB 7 nepenHed mapel Kosaec
CBSI3AHEI TATAMA 4 ¢ MPOYIHHAMHA HA HAXKHEH UACTH IITOKA amMopTHsaTopa. Bosamkaro-
My B TOPMOSE KOJAECA TOPMO3HON MOMEHT HEpe3 phluard TOPMO3HBIMK Taramu 4 U /3
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Puc. 7.23. DaeMeHTEl KOHCTPYKIMH
TEJAEREK

nepejaceTcd HA YaAs J HA HMXKHEH 4acTH IITOKA CTOHKW. TOpPMO3HBE TATH SBIAIOTCA
OJHHMH H3 CAMBIX HATDYXEHHHX 3J€MEHTOB IIACCH, TAK KaK 3@ BPEMS TOJLKO OJHOMH
MOCANKH C TOPMOXXEHHEM KOJEC HATPY3KW B HUX MOBTOPSIOTCS COTHH pad, NOCTHras
IHAYMTETBHEIX BETHYMH.
3nauenne 9TOH HATPY3KH MOXKHO ONpPENEanTh, 3HAS MAKCHMAJbHBIA TOPMO3ZHON
MOMEHT Komeca M, CXeMy M TeoMeTpmio TenexXkd. Tak, HampuMep, ATf TCAEKKH C
uncIoM Kojiec Z, = 4, pmamerpom D, mmpunoi B u DxB nopaaka 1000x300 MM npu
JHCPTOCMKOCTH TOpMO3a Komec M, = 107 H- , npn cXeMe TeekKH, mofobHo npea-
crasicHHOM Ha puc. 7.22, a, younme Sy B KaXKAOH M3 ABYX TOPMOSHEIX TSI 4 MOXHO
npub/HOKEHHO ONpPEAENUT, PHHAB PACCTOAHHE d MEXKTY OCHIO TATH 4 H OChIO 8 PABHEIM
0,2 M, U3 BhIpAXKCHHS
7
e = S5 s B ) 1-108H. (7.8
Za 2:2-107" _
Ha zagseM KORUE KOPOMBIC/IA YCTRHOBJICH peivar 16 jua kpenncHus aemudepa 17,
KOTOPBIH B OJTOM CXEME CJAYXHT CHIE M XECTKOM TArod As passopora TEACKKH C
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KOJecaMu npd yDopke maccH B TOIOXKEHWe, MApaiensHoe och cToiku /. B amhx uensx
OCh KPEIJIEHHS TEAEKKA [4 HEeCKOABKO CMEIAT MO OTHOMIEHHIO K OCH CTOHKHM | B
CTOPOHY TOH uacTW KOPOMEICNA, KoTopas nmpH yGopke Oyner nemraThca BBepx (Ha
puc. 7.22, 0 cMELICHAE OCH TEJIEXKH [4 1m0 OTHOUIEHMIO K OcH CTOMKH [ Gosee 3aMerHo).
3710 nosBosseT B cxeme Tenexkw (oM. puc. 7.22, ) gienark MeHbINEH BHICOTY NpOyIIHH
noa ock /4 M COKOHOMHTE B HX Macce.

Ock 8 xozmec 6 {c. pac. 7.22, @) COCTOMT M3 ABYX TOJBIX KOHCOJTEW, BHITOUCHHEX M3
BhicOKonpoyno# cramm. [na duKcannn koneca Ha OCH MCMOMBIYIOT BTYJKY 9, KOHTpO-
BOuHyYI0 maiby /0, crakan /2 ¢ KOHTPOBOUHBIMA BUHTAMA ¥ raiky [/,

[MapaupHas TMOABECKA TENEXKH K AMOPTH3AUMOHHON CToiike B mpoymmHax [4
ofecnieuHBaET €8 MOBOPOT OTHOCHTE/BHO OCH OABECKH W MEPEPACTIPEIEIEHNe HATPYIOK
MEXKAY KOJECAMM MPHM MOCAAKE CAMOJIETA M TIPA Er0 ABMXEHUH IO a3POApoMy, TpH
Hae3[e KOJEC HA HEPOBHOCTH, @ TAKXKE PA3BOPOT TEJEXKKH C KOJECAMH B HEKOTODBIX
cxemax omop npu ybopke macch. OfHAKO NMpH HCHOAB30BAHHH TOPMO3OB KONMEC TpPH
npoere ¥ pyneHua camonera cwisl cuervieans T Kojaec ¢ nosepxocTaio BIITT cogmaror
MOMEHT OTHOCHTEIRHO OCH TOZBECKH TEJIEXKKM, YBEIMUHBAIOMNA HATPY3KY HA HEpesHue
KOJIeca ¥ pasrpyaromuil sagane Koneca. Benaunna gorpyaku (pasrpysks) IS ueThl-
pexkoMecHol Tenexku +Ap = 4TH/B, rne H — pacctosaue ot nosepxsaocta BIITT xo ocu
14 moaBeckm TENAEKKH; B — pACCTOSHME MEXAY OCAMH NEPEIHUX W 3aJHUX KOJICC,
[Meperpyska mepeqHuX KONEC MPHBOJAT K WX TOBHIIEHHOMY W3HOCY. UTOGH YMEHBINATS
neperpysky MEpeaHHX KOJec MPH TOPMOMXEHMH, MCHOMBIYIOT PACCMOTPEHHBIC BHILE
CHCTEMB! M3 TOPMOSHBLX PHUATOB 7, CBH3AHHBIX C KOPHMYCAMH TOPMO30B KOJIEC, M Tar 4
u /3, KOTOpEIE TIEPeaaloT CYMMAPHBI (OT BCEX KOJIEC TEJAEKKH) TOPMOIHOX MOMEHT Ha
mTok 2 AMOPTH3ALUMOHHON CTOlKH J (caMH Kosieca TIpH Takol cxeme croGOHO yCTaHoB-
JIEHBL HA OCHX § TeAeKKH).

VCAoBHE  pABHOMEPHOIO HATPYXEHMS KOJEC TENEXKHM B DTOM  ciayuae
(cM. puc. 7.22, @, 6) MOXHO TIOAYYUTH, COCTABAB YPABHEHME MOMEHTOB OTHOCHTE/ILHO
ocH /4 noneeckn Tenexkn (touka 0):

Z.S;b = HZ,T. 1.9

3peck S, — ycuaus B TOPMOZHOA (TOPMO3HBIX) Tare 4; Z, — 4MCIO TOPMO3HELIX TSI
(obpuno Z, = 1 — cm. puc, 7.22, 6 mim pexe Z, = 2 — cm. puc, 7.22, a. DA TarH
PACMONOKEHBl MEXAY TICPEAHAME KOJIECAMA W IITOKOM 2 CTOMKH / Tak, wroOni paborath
HA pacTsReHue); b — paccTosuue or ock /4 Texexku (cM. puc. 7,22, @) 1o Tarm 4.

Kak snano us cxems (cM, puc. 7.22, @) u ypasrenus (7.9), nonoxeHnue TopMoaHO#H
T 4 ponxuo Guith BHOGpaHo Tak, uTobH pasHOAEHCTRYIOMAS CHT Sy u T npoxoania
yepes och /4 MOJBECKH TENEXKKH.

Ha pmc. 7.22, 6 n 7.23, a nokasans Giuakue K paccMoTpeHHOMY (cm. puc, 7.22, a)
BAPUAHTH KOHCTPYKTUBHOIO BHIIOJIHCHWS TeNeXeK. [IpHHunnmuansHoi ocobeHHOCTHI0 MX
KOHCTPYKLHH SBJISETCA TO, YTO OCH Konec (cM. Hampmmep, mo3. 5 Ha puc. 7.23, @) He
¢puxcupyioTca snecs GoaTaAMH B KOPOMHICIE TEEKKHA J, KAK 9TO CAEIAHO B KOHCTPYKUH-
A% Tenexex, mogo0HBIX NOKAdaHHEM HA puc. 7.22, @, a nocaxeHw Ha GpoHIOBHIX
BTYNKAX (mogmmmHuKax) 14 (cm. cevenwe I'—I" ma puc, 7.23) B npoymuHAX BHIOK 4,
NPUBAPEHHKIX K 00OMM KOHHIAM KOpommbicia Teaexkd. Ocu Komec moaroMy moryr
¢B0GONHO MPOBOPAYMBATLCS B MPOYINMHAX BHIOK 4 KOpoMbicaa. Mexnpy mpoyluramu
ITHX BIJIOK HA OCH KOJIEC MOCAXKEHbI TOpMO3Hkle phiuary 7. [TooMeHne peMAIOB HA OCH
5 ¢pukcupyercs Gonramm mepeMeHHOro amamerpa 8 W BTYJKOH (cM. ceuenme A—A Ha
puc, 7.23) ang yBesMYEHAs TIOMAAM cpesa GonTos, AHAJIOIHUHAS KOHCTPYKIMS rOKasa-
Ha Ha cevewnu J—/ Ba puc. 7.22, 6. Iepeannit Topmoauoi pervar 7 na puc, 7.22, 6 —
asymieunit. Ceepxy oH Kapnaxom /9 cessan Gonramm 23 ¢ TOPMO3HOM Tsro# 4 (oM. BH-
ol A, B n 2K ma puc. 7.22, 6), a chuay — xappasoM 24 ¢ TOpMOsHOU Taroi I3 (oM. BH-
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ael B u E w ceuenne —I" Ha pumc. 7.22, 6). B cxeme Temexxn (cM. puc. 7.22, 6) B
OT/IAUHE OT PacCMOTPEHHOH BHIIE (cM. puc. 7.22, @) BCErO OOHA TONBKO TOPMO3HAH THrA
13 n ogsa ropmosnas Tiara 4. 3agHmii TOPMO3HOM pHYAr 7 — OJHONIEYHMH M CBS3AH
TOMBKO C TOpMOSHOM Taro¥ /3 (cu. puc. 7.22, 6). 3pgech ceepxy Ha 3amdeil BuAKe
KOPOMBICA CAEIAHE IPOYLIMHEEl [6 Ui Kpererns nemmdepa /7, KOTOPHIL MCIOMb3YET-
S TAKXKE M A pasBopoTa Tenexkw npu ybopke maccw. [Ina ofecrieueHust KOMIAKTHOM
vOOPKH TEJIEXKKA B NOJOXKEHNE, NapaebHOe OCH CTOHKHM /, OCH DPOYIIMH HA HIDKHEH
YACTH IOTOKA 2 3HAYHTENBHO CMEMEHb OTHOCHTEIBHO OCH MTPKA.

[ns nepegaum TOPMO3IHONO MOMEHTA OT TOPMO30B KOJEC HA AMOPTH3ANMOHHYIO
cToliky ucnonsayiorcs dnaausl I (oM. puc. 7.23, @), nocaxeHHwe HA ocu 5 Kojec Ha
OLTMLAX W CBISAHHBIE C KOPIYCaME TOpMO3oB 9 Borramm 10 (cm. ceuenmus 5—b5 w I'—I
na puc. 7.23, @). TopmosHO# MoMeHT, TakuM oBpasom, mepenaerca Ha och 5, a ¢ Hee
ueped Goar 8 — Ha Topmo3HOl prvar 7 (cM. ceuerme A—A wa puc, 7.23, @). Topmoauoit
MOMEHT, KaK 3T0 MOXHO MPOCACANTh TO puc. 7.22, 6, OT 3agHE mapsl KOJEC ¥epes
3agHMit pelvyar 7, tary 13, nepepHmit peivar 7 W uepea Tary 4 nepegaercd Ha ysena 3 Ha
IMTOKE AMOPTH3ALKOHHOM cToikn. OT mepeaneit naps Kojgec TOpMO3IHOH MOMEHT cpasy
TepefaeTcd OT nepeaHero peryara 7 yepes Tary 4 Ha cToHky (ysen J). B ceuennn B—B
(cM. prc. 7.23, @) MOKa3aHo COEAMHEHHE TOPMOSHOTO peYAra 7 ¢ TOPMO3HOH Tarof 2.
Jins ycrpaHeHus 3aefaHdit B 9TOM COGAMHEHMN HCIONL3YeTCs ChHepHUecKMil MONMIMITHIK
13 co cmaskoit ot npecc-Macneskn 12, B ceuenun 5—B (cm. puc. 7.23, a) nokasana
NOCagKa HA UUTHIAX HA 0Ch Xosec (aanua I ¥ KpereHne 51oro (praHna Ha ocH Konec
5 raiixoit /1. Bonrm 10 u 6 (ceu. B—B) dwmxcupyor tary 2 Ha peiuare 7.

Tenexka, mpeAcTaBicHHAs HA puc. 7.23, 6, N0 KOHCTPYKTHBHOM cxeme Oim3ka x
Tenexke, nokasanuoi Ha puc. 7.8, 3nece ocn konec 5 wenomsmwxHo Gorramu 15 3admk-
CHPOBAHK HA KOHLAX KOpOMEIC/IA J, a ¢hmanusr / ¢ TOPMOSHBIMM phryaramy 6, CES3AHHBIE
€ KOPNyCaMH TOPMOZHLIX KOJIEC, MOCAXEHHl HA OCH KOJEC HA OPOHIOBBIX BTY/IKAX M
4epes TOPMOSHHIE TArA 2 MEPEeAAloT TOPMOSHON MOMEHT KOJIEC HA MpPOYIIHHK /7 HEKHEH
YACTH INTOKA. Bombmuas BHCOTA NPOYIIMH B LEHTPE KOPOMEICAA J MO3BOIACT pagBopavm-
BATH TEJEKKY C KOJECAMA NpH YOOPKE IIACCH B MOJOXKEHNE, NAPALIENBHOE OCH aMOPTH-
JALMOHHOK CTONKM. CpaBHEHHE KOHCTPYKTMBHBIX PEIICHMHA U1 oDecriedeHus pasnopota
TEJIEKKN NpH yOopKe CTOMKHA IIAaccH, MOKA3aHHkLX HA puc. 7.22, 6 u 7.23, 6, B BECOBOM
OTHOLIEHAH TOBOPAT B HOAB3Y CXEeMH HA puc. 7.22, 6, rae swicota npoymud [4 ¥ ux
TOMIIHHA 3HAUMTENBHO MEHBINE, UEM Y NPOYMMH /6 B KOHCTPYKUMM HA puc. 7.23, 6.

Ha puc. 7.22: 5§, 20 — dnanups; 18 — wamn-mapuup; 22 — wasoer; 24 — kapgau; 25 — foar.

Ha puc. 7.24 nokasassl aMOPTH3ALMOHHEIE CTOMKH OCHOBHBIX ONOP TSKEIBIX CAMOJIE-
TOB C YETHIPhMS KOJNEcAMH, DPacroJIOKEHHHMH B OoguMH psg. Ha croiike camonera
(cM. puc. 7.24, a) uermpe Koneca B OOMH PSi B BHAC ABYX CNAPEHHLIX YCTAHOBOK
CMOHTHDOBAHB HA KAXI0# H3 CTOEK OCHOBHBEIX OMOp JTOro camonera (oM. puc. 7.5).
Kaxpas u3 Taxux yCTAHOBOK COCTOMT M3 [BYX Kosec | HA ocu 3, 3aKpervieHHON mocepe-
JAMHE HA peryare 5. DTOT pHYar CBS3aH C AMOPTHAATOpOM 6 uepea pudar 2, Pervar 5 u
AMOPTA3ATOP 6 Yepes puuar 4 KpensTea K monepeusoi Ganke 7 crodikm &8, ycraHOBREH-
HOH HAa NONMIMIMHAKAX B Kopmyce mmuHAens 9. K mnunagemo npusapesa Tpasepea /3,
€ MOMOIIBI0 KOTOPOil OMOpa YCTAHABJIMBAETCH B HUINE M OTHOCHTENBHO KOTOPOH oHa
nosopaunBaerca npa yGopke ¢ moMomblo pevara 20 a wrmHzene u nogkoca 0. Takoe
YCTPOMCTBO ONMOPHl MOSBOMYET NOCPEACTBOM peiyara /[, CBA3AHHOIO C BEPXHUM KOHIIOM
cToliku 8, m Taru 19 paasopauMBaTh Ganky 7 ¢ Komecamu | OTHOCHTENbHO BEPTHKANBHOH
ock croiikm @ Ha 90° Bo Bpems YGOPKH MIACCH, PA3BOPAUMBATE C MOMOMIBIO LMTHHAPA /2
KQJIECA OCHOBHBIX OTIOP CAMOJETa 1o spemst passopora #a BITIT (npm mocazke ¢ GoKoBEM
BETPOM) (cM. HA puc. 7.24, @ CXeMy BOZMOXKHOIO TOJOMKCHAS KOJEC W LEHTPA BPALICHAS
camonera O npu ero passopore Ha BIIIT). MakcumaneHeii yron passopora Koaec
OCHOBHBIX OIIOp TpH paseopoTe camoteta Ha BITIT u npu HeolxomuMocTy HAa mocaake —
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Puc. 7.24. BapuanTél KOHCTPYKIHMH ONOP CO MEOTHME
KOJecaM# B OTHOM PALY

o 20°. Do mMecre ¢ pasBOpPOTOM KOJEC MepenHed omopsl ofecnedymBaeT CaMoJieTy
XOPOHIYK) MAHCBPCHHOCTH HA A’POJPOME TIPH CHYDKCHHM CONPOTHBACHHS DA3BOpOTY
CaMONETA ¥ YMEHBLINEHNA M3HOCA MHEBMATHKOB, BoNbiee WMCIO0 aMOPTH3ATOPOR (1o aBa
Ha Kax/o# CTofKe IIACCH BMECTO OJHOTO) TOSBOJISICT CHM3MTh XKECTKOCTb AMOPTHIALNH,
naasHee (MArye) KOMHPOBATE pesibedh NpH JABHKCHHH CAMOJIETA [0 AIPOAPOMY H CBECTH
K MHHMMYMY OTKJMK CAMOJIETA HA HEPOBHOCTH 3toro penveda. [Nocnegnee yayumaer
yeaorus paboThl ofopyaoBaHmsS caMoneTa.

Ha puc. 7.24, 6 noxasad EWe OAMH BAPHAHT CTOMKH OCHOBHOW OMOPHI CAMOJETA,
TOpasfo MEHbWEH, YEM B NPEABAYIIEM IPHMEPE, PASMEPHOCTH, C YETHIPbMS KOJECAMH
gnongﬂom pany, ybupatoweiics npu yfopke maccy ¢ pasBoOpoOTOM CTOMKH C KOJECAMH Ha

Buifop Takoro KOHCTPYKTHBHOTO pemeHHs (N0 4eTHpe Kojaeca B OJHOM pagy)
NpPOAMKTOBAH B OCHOBHOM CTPEMJIEHHEM NOBHICHTh NPOXOAMMOCTE CAMOJIETA W YCIOBASMH
KOMIOHOBKH OCHOBHBEIX €I0 OmOp B yﬁpﬂﬂHﬂM TOI0XKEHHAH.

HenocraTks MAccH ¢ MHOTOKONECHBIME TEJIEKKAMM:

CIOXKHOCTh MX KOHCTPYKHHMM M YOOPKH;

GonpIMol KpyTammit MOMERT Ha CTOAKY IS3cCH OPH PasBOpoTe CAMONETA BOKPYT
OZHOM M3 CTOEK, KOTAd HA MEPEJHHE KOMEeca TeJeXKH AEHCTBYCT BoxoBas cuwna OHOTO
HANpPABACHUS (MPOTHB Pa3BOPOTA), 4 HA 3aJHME — OOPATHOrO HANpPABICHHA;

*

YMraTemno NpeiaracTcs, MCNOLIYS AHATOMMM B KOHCTPYKOMM Onop Ha puc. 7.24, a ¥ 6, CAMOCTOSTeh-
HO QNPEIeTHTh HAZBAHME, HAZHAYEHME ¥ PAGOTY BCEX DJEMEHTOR ONOpI WA puc. 7.24, 6 npu ee yhopke 1
BRITYCKE.
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YXYIIICHAE MAHEBPEHHOCTH CAMOJIETA NPH JABMXXEHHH TI0 a3POApoMY.

HCHOJ[];SOBHH_HC passopoTa KOJEC OCHOBHBIX lJIK)p, Kaxk 9710 COEJIaHO Ha CTOMKAX
maccH (cM. puc. 7.24, @) yayvmaer MaHEBPEHHOCTH CaMOJETa HA aspoapome (camoner
MoxeT pasBepHyThca Ha BIIIT na 180° npu cranpapraoit wwpnae nonocs). Boamox-
HOCTh pA3BOPOTA THXEAOrO caMoJieTd Ha ESPUHPDME c HEﬁOﬂhﬂIHM paJIH)'CDM npu
passopoTe nepeaHux M xoTs Okl ACTH KOJEC OCHOBHHIX OHOP, KAK NPABHJIO, YCTpaHseT
HeoOXOTMMOCTh PAa3BOPOTa CAMOJIETA BOKPYT OfIHOA M3 €ro CTOEK M €6 HArpyXeHus
BONBITHM KPYTAIHM MOMEHTOM,

§ 7.8. KOHCTPYKTHBHO-CHJIOBBIE CXEMbI IIACCH M UX AHAJIH3I

Tlo cnocofy BocmpusiTHS W nepeaaud Harpysok, T.e. no KCC, maccu pasaensiorcs
na hepmenane, Gasounne u (epmenno-Ganounnie.

7.8.1. MepMeHHOe LIACCH IPEACTABASET COBOM COBOKYIHOCT CTEPXKHEN — MPOCTpaH-
cTeeHHy0 (bepMy, K KOTOPOIf NPHKPEIUIEHE ONOPHHIE HJEMEHTH (KOJEca, JBDKH),
Crepxan thepMbl IpH BCEX BMAAX HATPY30K Ha mwacch paboTaoT HA PACTIKEHHE—CHKA-
THE, TOITOMY WACCH, BEMONHEeHHOE mo Takoi KCC, okasmsaerca Hambonee nmerkmm,
Tunosse KOHCTPYKUHK (JEPMEHHEIX ONOP CAMOJETA NpHUBENeHH HA puc. 7.25.

Ha puc. 7.25, @, @ nokasaso nupamuiansHoe (pepmennoe maccd. Crepkun croek
9TOTO maccH, ofpaaylomue NUPAMUIY, KPEmSTCH K KPhUTY W K (DIO3ensxKy,

Ha puc. 7.25, @ npuBeaeHsl KOHCTPYKTHBHAS CXeMa (PePMEHHONO IACCH CAMOMIETA
AH-2 ¥ XOHCTPYKITHS €0 OCHOBHHIX Y3noB [..V m counemenmit. 3necs I — yaen kpere-
HHA K KPEUTY amMopTH3aTopa; I — yaen KpensieHns 3agHnX OOAKocos K duosensxy; 117
—yaea KpeIyICHHS NEpegHAX TONKOCOB K diosdemaxy; [V — y3ea KpemwIcHHs 3agHero
nogxoca X NepegHeMy HOTKOCY; V — y3el KPEeIUICHHS MOTYocH K TEpeHeMy DOgKocy;
1, 7, 9 — coenMacieHkH; 2 — BepXHEe ymko moakoca; 3, 15 — oboivm; 4, 16 —
IMAPOBHE BEJATHIMN; 5, § — KapjaHH; 6 — YIOKO nogxoca; /0 — BHAKA aMOPTH3ATOPA;
1! — ymxu nonyocw; 12 — rpefenxa noakoca; /3 — BHIKA 3amHEro momkoca; /14 — ymko
NEpesHero mogKoca,

Ha puc. 7.25, 6 nokasan apyroii sapuant thepMessoro macen. 3uech niockas depma,
00pazoBaHHAs OCBIO KOJEC, ABYMS CTEPXKHSIMH C AMOPTH3ATOPAMM M IByMs OOKOBEIMA
NORKOCAMH, NOATMPAETCA TBYMH 3ATHEMH NOJKOCAMM,

HepoamMoxHOCTh YOOPKH TAKHX ONOP B MOJIETE OTPAHMYKMBAET UX NPAMEHEHHE JCTKH-
MH CAMOJIETAMM ¢ HEBOMBIION CKOPOCTHIO MOJIETa,

7.8.2. Banouroe waccu. B rakoi KCC maccu OCHOBHBIM CHJTOBBIM 2JICMEHTOM OMOPE!
sB1geTca Gaaka — aMOpPTHIANMORHAS CTOMKA, paGoTAIOmAs Ha BCE BAAL HATPY30K, OT
KOTODHIX B €€ CEUEHHAX BO3HHEAIOT OCEBHIEC H TIOMEPEYHBIE CHJTHI, Hsmﬁamume M pr’[’ﬂ-
e MOMEHTHI, AMOPTH3ALUMOHHAS CTOWKA npenctasaser coboil aubo KOHCOMBHYI
MOMEHTHO 3akpenyiennyio fanky, nufo Ganky Ha ABYX onopax B MAOCKOCTH YSOpKH M
€ MOMCHTHOM 3agenKoil B Apyroif (mepnesgukyNapHO) TIOCKOCTH.

B mepeom cryyae BepxHMit KOHel, CTOMKM INACCH COETMHEH XKECTKO (MOMCHTHO) ¢
KOHCTpyKIHel caMonera (Kpeiia win Gro3esxa), a K HIKHEMY €€ KOHIY Kpenures
Ko/eco (nb%a), 3neck HeT MOAKOCOB, CTOMKH He yOMpPAloTCs, OHH NPOIIE MO KOHCTPYK-
OHH ¥ KOMIOHOBKe, OHAKO Harrbaomue MOMEHTH, CACTEYIOIHAE HA TAKYIO CTOHKY,
NpONOPUMOHAMBHE €¢ BEICOTE, YTO NPH YBEJMYCHAN BHICOTH IIACCH MPUBOTHT HE TOALKO
K YBEITHYEHHIO MACCH IMACCH, HO M K YBETMYEHHIO MACCH TEX CHACBBIX DIEMEHTOB, K
KOTOpHM OHO Kpemurcs, Bce 5710, ocobenHo To, wto cTodku mHe. yOupaioTcs, peako
OrpAHMYHBACT NPUMEHEHHE TAKOH CXEMBI INACCH B YHCTOM BHIC.

C mzpecrasM npubmmxernem K trakoit KCC maccn MoXxHO oTHEeCTH yGupalowmecs
CTOMKH, MMEIIME BTOPYH (KpPOME OCHM TPaBepchl) OMOpY, PACHOJONKCHHYK) @bllde
mpasepcet u Ha Baugkom & el paccmosuuu. TlocnegHee o6CTOATENBCTBO Kak pas m
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Puc. 7.25. BapBanTel KONCTPYKIIAH (HepMEHIOT0 maccH

MO3BOJISET CUMTATH B CHAOBOM OTHOLIEHHM TAKME CTOHKM KOHCONBHBIMM Oanxamm,
BAMEMIEHABIMEA B BEPXHEH wacTn. Dmops Marnfaomux MOMEHTOB ISl TAKMX CTOCK 0T
can P (P, Py), TOPIIOKCHHEBIX K KOICCAM, MOA0OHb amiope M, na puc. 7.26, @. Xapak-
Tep onopL M, obBACHIETCS HAMMYACM HA BEPXHEM KOHILE CTOMKH BTOPOi onopel. 310
#au ynop 3 ans CTORKH 2 B SAMKE BHINYLICHHOIO rojoxeHnd 4 (cM. pac. 7.26, a, yaen
0, wom peryar 20 (em. puc, 7.24, @) x nogkocy /0 na mmanaaeae 9 CTOHKW B MIOCKOCTH
ee ybopkm, wru puuar /6 (cm. puc. 7.33) ma tpasepce 2 x mogkocy 14. Ilponrpeeas mo
BEMUMHE H3rAGATOMEro MOMEHTA M, CIEA0BATE/NLHO, H3-33 3TOTO ¥ M0 MACCE CTOHKAM
¢ KPCIUICHHEM TOAKOCA Huke ocu mpadepcst (oM. puc. 7.26, @), Takme croiikm moryr
0KAa3aThCsd PANIOHAIBHLEIME TOTBKO IPH HEGOMBION BHICOTE CTOGK M MPH Apyrux
TIOTYUACMBIX TIPH 3TOM NPCHMYIECTBAX (HANPHMED, B MPOCTOTE KHHEMATHKH yGOpKH
H KOMIOHOBKH ONOPH! B BHITYINCHHOM ¥ YODAHHOM MOJOKEHWSX).

Bo sropom ciyuac — 6anka HA JByX ONOPAX — CTOMKA KPOMC OCH TDABCPCHI HMEET
ele ONHY PACHOIOKCHHYIO HIKE TPABEPCH OMOPY MO0 B BHAC YIOPa B 3aMKe BHITY-
UWIEHHONO MOJI0XKeHus (CcM. nos. 6 puc. 7.10 u aror ke 3aMok Ha puc. 6.16, 6), aubo »
BHIE NOAKOCA B IUIOCKOCTH yOopku croikm. (em. puc. 7.7, 7.9, 7.26, a, 7.29, 7.32 u ap.).
Ho npu T0M cTOMKA MOMENTHO 3a7IE/IAHA C NOMOMIBIO TPABEPCHL B NEPIEH/ MKy ISPHOK
naockocTH. Bropas onopa mossoASeT CYWECTBEHHO CHHANThL AEHCTBYIONIME HA CTOHKY
M3rnGAIOIME MOMEHTBI (CM, JMIOPH MOMEHTOR Ha puc. 7.7, 7.26, 6) W HArpysKy HA yaIs
€& KpernJaeHus, YBEIHUHTh JKECTKOCTh Beel onopsl. Ecau sropas onopa aMopTH3IanmoH-
HOW CTOHKM BHINOMHEHA B BHAE NOAKOCA WM LWIMHAPA-TIOAbEMHHKA CTOHKH, TO OHH OT
cuasl P Ha kojeco paboTAOT TOMBKO HA OCERME CHLL, TAK KAK M K CTOHKe, M K
CHJIOBHIM JNIEMEHTAM KOHCTPYKIMM Kphina (drojensxka) kpenarcs waphupno. Ecmm
BTOpPAs ONOPA CTOHKH — YIOP B 3aMKE BRITYIICHHOIO TOJOXKEHHS MM CEPhra HA CTOHKE,
3anupacMas B 3aMKe, TO HA CTOMKY B DTOM MecTe OGyaer JefcCTBOBATL CHJIA Peakiuu,
pasrpykawmas CToiKy ot narnda smuwc 3amka (cM. nod. 6 Ha puc. 7.10).

286



Puc. 7.26. KonctpyKipst ¥ HAFpY)XeHue nepe/ueit onoper Saiowuon KCC. Dmophl narufamommx MOMEHTOR,
BOusiHHe MOAKOCH HA BEJMYHAY HIrMOM0NEro MOMEHTA

Haunbonbuiee pacnpocrpanesue noayunia Ganounas KCC croek ¢ ogHaM nogkocom
8 wanpasncunyu yGopku. XapakTepHHC KOHCTPYKTMBHHEC OCODCHHOCTHM OCHOEHEIX M
NEPEAHNX ONOp CamoneTa, BhmoAHcHHLX 10 Takoi KCC, onncansl seiwe B noapasa.
7.5.2 u 7.5.3. 3nccs npopoaxaerca paccMorperne DTux sonpocos ¢ noauuun KCC srax
onop. Hanpumep, B onope, npeacrasaennoit va puc. 7.12 (7.26, a), UWATHHAD-NOTLEMHEK
HE MTPAeT PO TOAKOCA ¥ BooBme He mpencTapaser coboil JONOTHUTENLHYI OHOpY A8
CTOMKN. 37ech NONOMHMTEALHON (KPOME OCH TPaBEPCH) OMOPOi SBAACTCA ymop J (M.
puc. 7.26, @) B 3aMKC BHMYIICHHOTO MONOXKCHHA 4, B KOTOPHIl ymHpaercs (npu aeli-
CTBHH CWTHL P, HA KOJIECo) BYprHK 6 BOKPYT INTHPS 5 3aMKA HA BEPXHEM pore 7 Croiku
2. B Taxoll KOHCTPYKUMH 3aMKd CTO IOTHIPE 5 NPSNOXpaHAercss OT AeHCTBHE NONCPeuHBX
(cpesaroiux) cHA npd nOGOBOM YRApe HA MOCANKE CAMOJCTA M IPH ABMAKCHHH 10 HEPOB-
HOMY TPYHTY (ITH CHIN NEpepawnTca uepes 6YpTHE 6 4 ynop 3 Ha KOPHYC 3aMKa BbIY-
IEHHOrO MOJOXEHHS 4 mu y]}ﬂBHOBCH.[HBZ}DTCH Ha mpHSﬂHTaﬂb}{Oﬁ JKECTKOCTH HHIIN
waccw), HITeips 5 3amka, BXoasmmil B rHeano 3amMka 4, (GUKCHPYET CTOMKY B BHINYIIEH-
HOM TIOJIOKCHMW, [IpH TAKOM KOHCTPYKTHBHOM DCINCHAM LFUIMHIAP-TIOTBEMHUK | CTOMKU
(cum. puc. 7.26, @) He BOCIPHHAMAET HATPY30K OT CTOMKM OPH TOCAAKE M ABHKCHAN
camosieTa o aopoapoMy. Pasrpy:XeH oT cui, BOCIPHHHMAESMEIX ONOPOil B BBULYLICHHOM
MOJIOXKCHAN, W OUIMHAP-TIONBEMHAMK [ B CXEMaxX CTOGK THOA, MPEICTABJCHHHX HA
puc. 7.11. 3nece HArpyaky OT CTONKM KPOME YAJIOB €€ NOABECKH € MOMOIILIO TPABEPCH
BOCNPUHHMMAKOTCHA noakocom [2.

PBCCM(]TDEH'H.HC KOHCTPYKTHUBHEIE PELIEHHS, DCBOﬁUmE{ﬂ OT HArPY3oK UHTIHHIP-
MOABEMHUK CTDﬁKH TPpH MOCAAKE CAMOJETA H Er0 ABMIXXEHHMM 10 a3pOJAPOMY, NMO3BOAIIOT
NOBBICUTE HAAEXHOCTE paﬁo’ru IMAPAKOBHX WA DAHMOBHIX JAMKOB BH’y’I.'pH ATUX HATHH-
Apos (cM, puc. 7.17) ¥ mOBBICHTH pecype ux paboTsl, a B cToMKe (cM. pac. 7.10) mosso-
ngor Boodme obolfiTece O3 CKIAABBAKOMICIOCT NOAKOCZ (BTOPOM OMOpOi Ans Hee
SIBISETCS METJs 6 3aMKA BRINYIICHHOIO MOJIOKCHUS HAa CTOMKE).

Ing onopel, paccMorpenHoi Ha puc. 7.12, va puc. 7.26, a noxasaHo Harpyxenue
croiiku cunnoit P (py, py), Nausl CXeMa €& yPARHOBEIIMBAHMS W Jmiopa M, or cunnt P,
B nnockocTn X0V, Ocugenuocm KOHCTPYKIMA 3aMKA BHITYIIECHHOTO TOI0KCHNS TAKO!
CTOHKHM MPUBOASAT K TOMY, 4TO OT ynopa J oToro samxa (ysen ) Ha cTOHKY meHcTByeT
TOBKO TOPM3OHTANLHAR chnd peaxmmm. Ha pre. 7.26, 6 IpUBeIcHBl CXEMEL yPABHOBCLLIH-
BaHMs cuakl P, W dmiopa M ais oroi ke croiikw. Ha puc. 7.26, 6 nokasana s
CPABHEHMSI cTOWKA ¢ noakocoM. TTpn ONMHAKOBBIX PCOMETPUHM M HATPY3KAX CTOEK,
NpeacTaBIeHHbIX Ha pac. 7.26, @, @, M, CIEAOBATEARHO, PABEHCTBE MArnbAONHX MOMEH-
TOB B CCUCHHAX @—B, PABHO OTCTOMIIMX OT LCHTPOB KOJEC ONMHAKOBOTO OHAMETPA,
croiika 2 Ha puc. 7.26, ¢ MeHee HarpyxeHa umarmGarommm momecntoM. Tlomkoc 8—9,
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Puc. 7.27. Koncrpykius W Harpyxenne nepejanei onopsl depmero-Ganounoi KCC

SUBJLSLACH AOTIOVIHATEAbHOM ONOPOi IS CTOMKM, pasrpyxaer ee ot uaruba (nyHKTHpHAS
nunng bd Ha smope M, ana cayyas, ecan Ow cTofika Onia Ges nojKkoca u saleMICHa
& rouke (). Cpasuwre opouHATH cd Ha smope M, Ha puc. 7.26, a u 7.26, 6. [Tosromy
CTOHKHA € TIONKOCOM MpH NMPOYMX PABHBIX YCTOBHAX (ITH YCIOBHS YXKE OMOBADPHBAIHCEH
shime) Beerga gerde, Ho Ans Takwx CTOEK HYXHB yainl /I8 KPEIUIEHHS MOJKOCA H
CHJIOBBIE SJIEMEHTEL B KPhUie WK B (DIOSE/ISXE /18 BOCTIPHSTHS CHIbI Sg_o, PUMXORSIIEH
Ha y3ea (y3asl) KPErUIeHHS MOOKOCA K arperaram IaHepa.

[Toakock!, KAK 3TO BUAHO W3 PACYHKOB PACCMOTPEHHBIX CTOEK, MOTYT MOAKDETUIATH
CTOMKY (HAXOmHTHCH) Kak B niockocTd XOY, Tak u B nyockoctn YOZ B 3aBMCAMOCTH
OT TOr0, Kaxk pemeHsl Ha CAMOJIETE BONPOCHl KOMMNOHOBKW ONOP B BRITYIIEHHOM H B
yOPAHHOM MOJOKEHAAX M KAKOBA KMHEMATWKA npu ybopke croek wacch. Pemenme srax
BOMPOCOB LIS OCHOBHBIX W mepeanux onop camonera C-5 u Ma-76 yxe paccMaTpHBasoch
(cM. puc. 7.24 u 7.33).

7.8.3. ®epMenno-GanouHOe WACCH TakXe ToIyunao GosbINoe PacnpocTpaHeHHE HA
COBPEMEHHBIX CAMOMETAX, TaK KAaK OHO MPH OTHOCHTEJBHO HEOOIBLION Macce MMeer
rabapuTel, He HAMHAOTO OpeBhinamue rabaputi croek Gamounoi KCC, B rakoit KCC
Gasika — aMOPTH3ALMOHHAS CTO¥KA — paboTaeT Ha BCe BHOH HATPY30K, 4 MOOKpPENISI0-
mHe ee CTepKHH — PACKOCH K ROAKOCH, paboTas Ba OCEBHIC CHJIBI, HO3BOJISIOT CYIREC-
TBEHHO CHM3WTh ASHCTBYIOMME HA CToMKy marmbaromme momeHTH. [lo depmento-banou-
Hoit KCC puino/sHEeHs! CTOMKH 1WIAacCH, MpeAcTaBiacHHEe HA puc. 7.8, 7.18, 7.27. Kon-
CTPYKLHS 2ieMeHTOB (bepM — Tpasepc, packoCOB M NOAKOCOB — OMHCAHA BhILC, @
BAPHAHTH KOHCTPYKTHBHOTO BHITIOJHCHHA 3THX 3AEMEHTOB NPCACTABNEHEL HA PHC.
7.8...7.13, 7.18 u ap. Kak BMAHO M3 STHX PUCYHKOB, KOHCTPYKTHBHOE BHIIONHEHHE H
CaMM CXEMBl CTOEK IIACCH, BBINOJHEHHKX 10 (hepMenno-Banounoin KCC, cymecTpenHo
OTMMAIOTCH APYr OT Apyra, Pazamuus B KOHCTPYKIMM ONPENENsAIOTCH NPEXAE BCETO
PACTIOIOKEHAEM CTOEK M Y3/10B MX KPEIJICHHSA HA CAMOJIETE, HANpaBJacHuEeM YOOpKH H
camoil KuHeMaTuKol yOOpKH CTONKH H Ap.

Ha puc. 7.27 npUBOAATCH CXEMATHYECKOEe M300paxecHME MEepeaHel OmOpH, paHee
npeacrapschroi Ha puc. 7.18, @, ee Harpyxesue cunamu Py, P, n P, cXema ypasnose-
MWBAHASA DTHX CWI B y3JaX NMOABCCKM CTOHKH M SMIOPE MOMEHTOB OT atux cwi, Onopa-
MW /1Sl CTOMKA, KPOME TPaBEPChl 3, SBASIOTCH Y3/Ibl KPENacHMsi CTOMKM K Tpasepce J,
K packocam B TOuKax 2, 2° B miockoctn YOZ u x nongxocy s Touxke / B miockoctn YOX.
Ot cun, NPUIOKEHHRIX K KOJECAM: Px(‘p_v Pl n st B CTOMKE BOJHMKAIOT OCEBHIE CHJIH,
NEPEpeaLiBAIOIINE CHIK U HArMOAIOmKMe MOMEHTR B IockocTax XOY u YOZ, a Takke
KpyTamui MmomeHT. [To xapakTepy 2miOp STHX CHJIOBHIX (PAKTOPOB MOXKHO ONPEAEHTh
Haubonee HATPYKCHHEIC CCUCHHS CTOCK M M0 BETMYHHE JeHCTBYIOIIHX B STHX CEMEHMSX
CHA M MOMEHTOB — Hamnpskcau#a. Kak BugHO u3 sniop (cm. puc. 7.27), packocs u
MOAKOCH, MOAKPENASIOMKE CTORKY, padoTas HA OCEBHIE CHJbI, JEHCTBHTEIBHO CYIIEC-
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Puc, 7.28, M0AKOC ¢ MOMEHTHEIM Y3NOM KPEITCHHR K
crofxe

TBEHHO pa3rpyXaioT CTOHKY OT Marufaonmx
MOMEHTOB B ILIOCKOCTHX, IIIE OHH CaMu
pacnonoeHsl. Bo BCex PaccMOTPEHHBIX
BHIIEC CAYYAsX KOHCTPYKIHMN (hepMeHHO-
Gan0uHBX ONOP LWACCH PA3THYHEX CAMOMC-
TOB PACKOCH M MOXKOCH KPEIMANACE K CTOM-
K¢ U K CHAOBEIM 3JCMCHTAM KOHCTPYKITHA
naHepa mapHupHO. TloaTomy camu packo-
CHl M MOOKOCH O ¢ P (P,, P,) u P, paGoTatoT TOXBKO HA OCEBhIE Chmh. TTomKocE B
iockocTH XOY ¢ MOMEBTHBIME 3aKPEIICHAIMHA Ha 060mx Kornax (pac. 7.28) pewator
COENMATBHBIE 3a71a4H, CBA3AHHEE C KOHKpeTHRIMM ocobennocrsmu omopu. Paboras,
KpPOME OCEBBIX CHJI, eme 1 Ha mmﬁ, OHH MOBBILAKT XKECTKOCTh BCEH Onophbl, 4TO MOXET
nabasuTh ee or koxefanwmit THna "mmMMu”. CaMu NOAKOCH B 9TOM CTYMAE HA KOHIAX
HMEIOT MOMEHTHBIE V3an H npe}:{mannﬂm Cﬂﬁﬂﬁ ABYXITQACHBIE SBJIKH B MIOCKOCTH
neHcTBrs MaruOAKOMIEr0 MOMEHTA.

Ha puc. 7.26, 7.27 n 6.15 noxasans s, NEPESAROMIHECS OT IIACCH HA YCHIEHHEIE
SNEMEHTHI [(DHCTp)ﬂ(U'ﬂ'H naasepa. Y:urm NOABECKH CTOEK IMACCH (K'PE'I’!J]B]THR TPABEPC,
TLOAKDCOB) AOJIKHBI ﬁﬂ‘l‘h paccumamﬂ Ha BOCNIpHATHE PACHETHBIX BEJWYHMH ITHX CHA C
YUETOM MX HAODABJICHWS W JAIBHEMIIVIO MX TEpesauy no CHIOBEIM 3JeMEHTaMm dioess-
*&a (KPbLIa) 4O MX MOTHONO YPABHOBCIIWBAHHS.

7.8.4. llpuMeHeHne Ha caMonere Toi wan uHoW KCC onop onpegessercs THIoM |
HAIHAYMEHHCM CAMOJIETa, Ero pasMepaMu, MeCTOM PACIIONOXCHHS INACCH, KHHEMATAKON
yBOpKH ¥ BRITYCKA U pacrionaraeMeivMy ofsemMamu 1na yBopku maccs. Bee atr Bonpock:
TECHO B3aMMOCBSAaHE. MX pemerme noxH0 obecneumsaTh yAOBJETBOPEHHE TpeOBAHMIL
KOMIOHOBKH MIACCH HA CaMosiere — TpefyeMble aHaueHns napamerpos macce (cm. § 7.3),
HE YCI0KHATH CHJIOBYEO CXEMY ATDETATOB, K KOTODHIM IMIACCH KPEMHTCH, M HE HAPYIIATH
HX CHJIOBYIO CXeMy npu yOOpKe W BEIMYCKE INACCH, KPATUAHIIAM MyTEM MepeiaBaTh
HATPY3KH OT IIACCH HA CHAOBEIE JEMEHTH ATDETATOB MJAHEPA A8 MX BOCHPHATHSA W
VPAaBHOBCINIMBAHMS (CM. MIPUMEPH KPEMJIEHHA CTOSK B KPBUIE C MOAKOCHOH Oankoit —
cM. pac. 7.29, 7.32 u B orcexax diosensxa — cm. puc. 7.30, 6.15 » 6.16), Tak, gaa
JIETKMX MAHEBPEHHBIX camoaeTos Hanbonee pacnpoctpasenno KCC croek maccn mns
OCHOBHHIX W TIEPEOHHUX OI0p ABI9ETCH 63-’10‘{Ha§[ *r 68.2'[](3 C OOOKOCOM. B KauecTne
nogkoca B arux KCC wacTo McrnoiesyioT ammHap—aoabemMank (oM. puc. 7.9, 7.29, 7.30,
7.32). Onnako Gauakne k rakum KCC CTOMKH MCOOJB3YIOT W HA TAKKMX CBEPXTAKEABIX
camonerax, kak C-5 (cm. puc, 7.24, an 7. 33%), XOT5 NOAKOCH Ha STHX CTOMKAX pacno-
JI0’KEHBI BRIIE TPABEPC H CTOMKH MOTYT PACCMATPMBATHCA KAk KoHCOAbHEE Danku, Dro
ofbacHseTcs HEDOBLUIOH BHICOTONH CTOCK W OTHOCHTE/BHO MAMKMM BCJACACTBME ITOTO
HaruBaromUMH MOMEHTAMH B Y31aX uxX KperuicHns. Jnu camoneros Gonswoil pasmMepHoc-
TH M ¢ BONbINGIH BHICOTOM CTOCK IIACCH MCMOJB3YHOTCH B OCHOBHOM CTONKH (hepMeHHO-
Ganouwnoit KCC (cm. puc. 7.8, 7.10, 7.18 u ap.).

Ha puc. 7.20 noxasars:: ocHoBHas onopa Gasounoit KCC nerkoro MamesBpeHHOTO
camosmera (cm. pac. 7.29, a), ysen ee xpersienus (oM. puc. 7.29, 6, 6), Mexanusm
passopora 5 xoneca 4 npn yGopke crofiku u noakoc /. Y3es kpervienus crofiku (Tpasep-
ca croiikn 2 ¢ ockio 9 u KponmwTeHas 10 v 8 Ha JgonxkepoHe 6 W noakocHo# Danxe 7

‘Onm:auue CTOiKM, noKAsaHHOM A pue. 7.24, &, b0 pasio B § 7.7, & KOHCTpYKIMs cTofkm va puc. 7.33
paccMaTpuBaercs 8 mogpasz, 7.9.2.
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Puc. 7.29. KoHCTpyKIHs OCHOBHOM onopsl Ba- Puc. 7.30. KoHcTpyKitnn OCHOBHOT OTIopE1 fanounodh
nounoit KCC ¢ nonkocoM KCC ¢ noikocoM H pPeIMAKHOR TOABECKOR Koneca

Kphi;a) PACTIOIOKCH PHAOM €O CTHIKOM // JOHXEPOHA ¢ MOAKOCHOH DKol 1 nepeaact
MOYTH BCK) BEPTHKATBHYIO HATPYSKY OT CTOMKM J A nogkocHywo Gasky 7. 3o mossoas-
eT KparuaifiiliiM MyTeM Mepenarh OCHOBHYID HATPY3KY OT CTOMKH IIACCH HA Y3ihl
Kpeniennsi NOAKOCHOH GaikW K CHIOBOMY MIMAHIOYTY H YPABHOBECHTh €€ MOTOKOM
KacaTenbHbX ycuauii Ha ofmmeke Gokosun drozenska. lpn orom mogkocHas Ganka
paBoTaeT HA CABMT ¥ M3rMD OT BEPTHKANBHEIX CU (peakumil B ya71e NOIBECKH CTOWKH),
4 OT TOPU3OHTANBHBIX, 3HAYHTEIBHO MEHBIINX TI0 BEIHYMHE, YEM BEPTHKANLHBIC, CHI
CTEHKA NOAKOCHOM Bankyu paboraer A CABHMI, MEPeJaBas ero Ha Tmosca Bagkm B BHAE
OCEBBIX CHJI.

Yaauasiil BH00p B 9TOH KOHCTPYKIMH TOUKH HOABECKH CTOHKH Y CTHIKA JIOHKEPOHA
M TIONKOCHOM Oasku, a Takke BEOOD [UTMHBL CTOHKH € KOJIECOM 00ECTICUHBAIOT TOUIyUEHAE
NPHEMIEMBIX 3HAYEHHMA NapaMeTpoB MIACCH NPA XOPOIIEM COPIACOBAHMM CHIOBLIX CXEM
Kphuta ¥ drodenstka u obecneueHnn HeobxonuMBX obemoB i ybopkm maccw. Ha puc.
7.30 moxasaH eme OOMH BAPHAHT KOHCTPYKIUH CTOMKN OCHOBHOH ONOPH, BhINOIHEHHOH
no Ganounotit KCC B sigre Ganku [ ¢ mOgKocoM 2 — IMTMHAPOM-NIOAbeMHUKOM. [oprsoH-
TANLHOC PACTIONOXKEHHE GankM NMPOSUKTOBAHO XEMAHMEM YBEMWUNTE KOJCK MACCH.
Crofika 31eCh C BHHOCHHM AMOPTH3ATOPOM 5 M KOJCCOM ( HA PHIUANKHON NOgBecKe 7
(cm. § 7.9). Bee 970 Mo3BoASET YAOBAETBOPATH TPEGOBAHNS MO 3HAYCHMIO TAPAMETPOR
LIACCH HA CAMOJICTE ¢ TAKAMM ONopaMu. Bossmioil guaMeTp roprsoHTanbHOM Gankn /
CTOMKH OOBSCHAETCS GONBIIAMA ACHCTBYIOMMMA B HCH TONEPEUHBIMA CHIaMU M Marnba-
0MEMH MOMEHTaMH. Banka — nycToTenas, 3anoJHeHa CKATHM BO3AYXOM KK EMKOCTh
BOSAYIIHON CHCTEMBL. Phiuar 7 ¢ mogBCLICHHBIM HA HEM KOJIECOM 6 MMEET CHCTEMY
nopTara 4 Koneca ana obecneuennst ero yGOpKM MEXAY CHAOBBHIMM LINAHIOYTAMH
thrioaetska, CunoBas cxema (rose/sDka npw 3ToM He Hapymaercs., Kpensenmne Tpasepest
J BasKM M BEPXHEIO KOHUA LMIMHAPA-TIOOBEMHUKA 2 K CHAOBLIM 21eMcHTaM B dioaens-
ke (K CHJIOBBIM INNAHTOYTAM M CHELMATBHBM JKECTKOCTSM) 00CCTCUMBACT nepetavy cua
OT CTOWKH INACCH HA 3TH DJEMEHTH M HX YPABHOBCIIMBAHHE.
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B . 6 (cm. puc. 6.15 1 6.16) paccmarpuBaiocs kperuieHHe croek (hepmerHo-Ganou-
Hoit KCC TsoKenbix cAMOIETOB H YPABHOBENIHBAHHE BOCTIPHHAMAEMEIX MMM CHJL

Takum o6pa3soM, pacCMOTPEHHBIC NPUAMEPEI TIOIBAJISIOT CYAHTE O TOM, KAK YIOBRIETBO-
PHIOTCH YKAJAHHBIE BHINE KOMIOHOBOUHHE TpeboBanms, ofecneunBaioTcs HEOOXOIUMBIE
3HAYEHWS MAPAMETPOB MIACCH M O0BEMH Ans YOOPKH CTOEK H NPOM3BOAMTCH YES3KA
CHJIOBOM CXEMBI CTOCK IACCH C CHJIOBOM CXEMOil ATPEraTor riaHepa, K KOTOpPEM CTOMKA
kpenmres. Untareso npeanaraercs caMOCTOATEBHO NPOCIEAHTh, KAK YIOBJAETBOPSIOTCH
KOMIIOHOBOUHHEC TPeGOBAHHA MO OTHOIIEHHIO K IIACCH CAMOIETOB, KOMIIOHOBKM KOTOPHIX
npusoparcs 8 TH LIATH.

§ 7.9. CXEMBI KPEITZEHUS OMNOPHBIX 3JIEMEHTOB
K CTOMKAM IHACCH M MX AHATIN3

ITo cxemMe KpPCNACHHS ONOPHBIX OJIEMEHTOB (KOJACC, JbK HJAH ONOp-
HBIX OJICMEHTOB IPYTHX THINOB) K CTOMKAM INACCH CTOHKH pasgeasior HA Tene-
CKOMUYECKHE W PhIMANXKHBIC, "

7.9.1. Teaeckonuueckwe cTofkW. Ha Teneckomuueckux CTOHKAX OMOPHHC MEMEHTHI
VCTAHAB/MBAIOT HA OCAX, 3AKPCTICHHKX HEMOCPEACTBCHHO HA HITOKE AMOPTH3ATOPA.
Takue crofiku (cM. puc. 7.7, 7.8, 7.18, 7.24, 6, 7.27, 7.29) amMOpTHIHPYIOT HATPY3KH,
ACHCTRYIONIHE TOMBKO BAOABL WX ocd. OT Cil, HOPMANGHBIX K OCH CTOWKH, AMOPTH3ATOP,
HAXONSIIMIICA BHYTPH CTOHKH, He obxumacrca, B peayabrarte n06opoil 1 GokoBOi yaapst
BOCIIPHHAMANOTCS H3THOOM CTOWHKM (cM. smiops Ba puc. 7.7, 7.26, 7.27). Kpyrsmmii
MOMCHT OT IITOKA K HWIHHADPY aAMOPTH3ATOPA MEPEAACTCS C NMOMOINBI0 ABYX3BCHHHUKA
[wanu-wapaupa (cm. puc. 7.20)]. g cmsruenus aoGosoro yzapa CToiKY HHOrAa
YCTAHABJMBAIOT C HAXJIOHOM Briepen mox yraom 10...12° k seprukann. B reneckonnuec-
KAX CTOHKAX YILIOTHEHWs! AMOPTH3ATOPOB MCTHITHBAIOT GOILIINE PAIMATBHBIC HATPYIKA
W paboTaloT B TPYAHBIX YCAOBHSX, UTO BO M30EXKAHME TEUM XHIKOCTH M3 amMopTM3atopa
HE MO3BOJSIET OJHAMATEH B HUX OABJEHUE 3apsakd Bo3nyxom Goaee (30...40) - 10° Ma.
Orciona GOBIIME NMONEPEYHBIC PASMEPBI AMOPTHIATOPOB HA TENECKOMMYCCKMX CTONKAX.
Ho T4k Kak mpH NOrAOIICHUA DHCPrHA CAMOJIETA TIPH NOCAJKE A8 CHUXKCHHS Teperpy-
30K KEAATCABHO NMETh GONBUIOE BEPTUKANBHOEC NEPEMELIEHHE KOICE {a OHO B TENECKO-
NHYECKAX CTOMKAX PABHO NEPEMEIICHHIO INTOKA AMOPTM3aTOPa M MOXET JOCTHIAThH
400 mm w1 Gonee), To u rabapuTHBIE PAIMEPH AMOPTH3ATOPOB B TEICCKOMMYECKMX
CTOHKAX NOIYYAIOTCH AHAYATEABHO OOMBIINME, YCM TIPA APYTMX CXEMAX MOABCCKH
OMOPHBIX JsieMEHTOB. BCe 9TO NPHBOAMT K YBEIMUCHMIO MACCH TAKHX CTOCK.

7.9.2. Poimaxubie croiku. Ha peruaxunx croiikax (puc. 7.31) onopusic anemeHTH
(Koneca S5, AbKM) 3aKpPEnAfioT HA phuare 6, W HATPY3KH OT KOJECA MEPefaloTcs Ha
CTOHKY YCpE3 puiyar, CBA3AHHBIA OJHHM KOHIOM IHAPHUPHO JHOO0 ¢ HHXKHHM KOHIOM
croiikn [ (cM. puc. 7.31, a), mmbo c kauikom & Ha.croitke I (oM. puc. 7.31, 6), aubo
IAPHUPHO YEpe3 NPOMEXKYTOUHOE 3BEHO 7 Ha croike (cM. puc. 7.31, a). Bropoit toukoi
KPEIUIEHH] PEIUArA ¢ KOJECOM K CTOMKE SBJISIOTCS IUAPHWUPHBIE Y37Ihi KPEIUICHHS: INITOKA
4 BBIHOCHOIO amopTHaaTopa 3 K peiuary 6 (cM. puc. 7.31, @); npoMexyTouHOro 3seHa
7 K pmvary 6 (cm. puc. 7.31, 6); mroka 4 k peyary 6 (cm. puc. 7.31, @) n mrroka 4
amopruaaropa 3 k peuary 6 (cm. puc. 7.31, 2). Haumenbiueil BHCOTH PUAKHON CTOMKA
MOXKHO JOCTHYb, 3AKPEIUISLs MAPHHPHO pBYAr 6 U aMOPTUH3aTop J HENOCPEACTBCHHO HA
CHIOBBIX dyieMeHTax naanepa (cwm. puc, 7.31, 2). B aToM cayuae cuaoBas CToiKa He
HyxHa. Kax BMaHO, CTOMKKM € pHiuaXXHO# MOABECKOH KOJEC M0 KOHCTPYKTHEHOIM CXeMe

.
Jlanee ans yNpomeHus BMECTO TepMuHa "onopume anemenTe” Gynem npumenste tepmun "kogeco”,
MyipasyMeeas, uTd BMECTO KOaeca MOryT ObiTh | APYTHE OTIOPHBIC IEMEHTRI, HAMPHUMED Jhixxa
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Pm:| 7.31. KOHCTPYENHHE OTIOP C PHMANHON NOABECKOH Koaeca

amopr a (M &) ¥ AMOPTH3ATOpAMN
un;mm crofikm macea, n-mmammuecn crnocofioM kperiesns
peivara K CTORKE ¥ mToKy 6 (4 a)

MOXHO TIOfPABAENUTE HA CTONUKH ¢ BEHOCHHM (cM. puc. 7.24, a, 7.30, 7.31, a, 2, 7.32)
W BHYTPCHEMM (BHYTpU cTo¥ikm) (cm. puc. 7.31, 6, 6, 7.33) amoprusatopamu, B arux
CTOWKAX HATPYSKHM, OCHCTBYIOMIME B MJIOCKOCTH KOMECA W NPHIOKEHHBIE K KOICCY,
BBI3BIBAIOT MOBOPOT phIMATd W UGXETKB amnpmaa-mpa, T.€. TAKHE CT(!!‘I‘TKH C['IDCDGH];]
AMOPTH3NPOBAT YAARPHLIE HATPY3KHM TOZ YIVIOM K CTOMKE, Ha 9T0 HE CROCOOHSI TEJICCKO-
OHYECKNe CTOHEH. CAocofHOCMS SOCHPUHUMAMb HE MONBKO GEPMUKAAbHBIE, HO I
copusonmansisie (10606ble) HAZPYIKU — 8AKHOE NPEUMYUIECIE0 CIOSK € Pbiuaxnoil
nodaeeckoil xoaec, 0COBEHHO TIPHA TBUKCHHH TI0 HEPOBHOMY TDYHTY.

Bcecrofikax ¢c BHHOCHBM AaMOPTH3ATOPOM NOCACKHHNA NOnBE-
WEH [MAPHUPHO BEPXHMM KOHLIOM K npoywineae 2 Ha crofike [, a HKHUM (IITOK 4) —
K puyary 6 B nosToMy BOCHPHHUMAET TOBKO OCEBHIE CHJIhI BAO/Mh CBOEH OCH (CM, pmc,
7.31, @. Takol amMOpPTH3ATOP PA3rpykeH oT uaruda. D10 crocoBCTBYET YMEHbIICHMIO
CH TPEHHS, YIYUILACT YCAOBMA PaboOTH YMIOTHEHMH B AMOPTH3ATOPE M BCJAEICTBHC
ITOTO MO3BOJNSET NOJHATH B HEM ABJEHAE JAPAAKA MO CPABHCHMIO € AMOPTH3ATOPOM B
TeNeCKomueckoi croike. Tlocaeanee Mo3BOASET NOAYYHTE MEHBIIME DAZMEPH JTHAMETPA
amoprraatopa. OnHaxo u rafapuTHHE pA3MEPHl AMOPTHIATOPA B DHIYAXHEIX CTOMKAX
(mmuna L) noaydalnTed SHAYMTENRHO MCHBIINMH, YEM B TEIECKONUWYCCKHX CTOMEAX. 1o
ofbacHSIeTC MCHBIICH ITHHON XOJd INTOKA B PHYAXKHBEIX CTOMKAX MO CPABHEHMIO C
TEJECKOMANCCKIMI CTOMKAMA TIPH OINHAKOBHIX MEPeMEIEHUAX Konec (CM. CXeMy puc,
1.31, a).

OCHOBHEIMH TIapaAMETPaMHP PHIYAXKHOM CTONKHM SBAMIOTCA HAYATHHHEA (10 obxarna)
YTO71 HARJIOHA PHIYaTa o W MepefaTournil koaddpuimenT ¢, ONPEJETIOmMIica OTHOmE-
HUCM CHJTR P, ., ICHCTBYIOMEH B AMOPTHIATOPE, K cuie P, ICHCTBYIOMEH HA KOJIECO.
Kak sugmo u3 puc. 7.31, mapametp ¢ = P, /P, npn nepememennn kojeca Gyaer mame-
HATHCH, W €ro 3Hauenue OyJeT OnpegensThcs PA3MEPAMH M TIOJIOKEHNEM peYara 6, a
TAKXKe naedoM / 10 OCH aAMOPTH3ATOPA OT TOYKH KperUieHHs peryara. B peruasxmmix
CTOMKAX COBDEMEHHBIX CAMONCTOB o, = 40..45°, ¢ = 2..3.

Ha pmc. 7.31, a nokasaHw CHABL, TeHCTBYIOMIME HA 3MCMEHTH PHIMAXKHON CTOMKH OT
cunbl P, oHa koseco, omopw Q, M, N u M, TO pasMaxy ph¥ara ¥ PANHOHANBHOE
nnnepcunoe CCUCHAC PEHVATA IS nocnpms! VKA3AHHHX CHAOBHX (aKTOPOB,
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Puc. 7.32. KOHCTPYRIMS OCHOBHOH omopm  Pumc. 7.33. Koncrpykius nepexsei onope Ganounoi
Ganounoi KCC ¢ noakocoM u peiuaknoll  KCC ¢ moAKOCOM BRIME TPABEPCH M PEIMAKHOA 1O~
HOABECKON Koieca BECKOM KOnec

PriuaxxHas CTOMKA ¢ BRIHOCHRIM amopru3atopoM (cM. puc. 7.31, a u 7.32) noayuaercs
Gonee rpoMoO3IKOI M TSKENOH, YeM PhIYAKHBIEC CTORKH C BHYTPEHHHM aMOPTHAATOPOM,
# noaromy Tpebyer Gonbmux obbemos s ybopku, Llpmmwap / rakoii croiikn mMoxer
GHTH MCMONB3OBAH KAK EMKOCTh 8 CKATOr0 Bo3ayxa. [IpemmyniecTsa BBIHOCHOTO
AMOPTH3ATOPA CHMXAIOT YKASAHHBIC HENOCTATKH,

Ha puc. 7.32 nokasasa cToiika 6 ¢ peiMa>kHOM MOABECKON Kosecd /0 ¢ BHIHOCHBIM
aMOPTH3ATOPOM [/ M NOAKOCOM 5 B BHAE LIMHAPA-TIONLEMHMKA, 371ech Ke n3obpaxeHa
JAOBOJIGHO YACTO BCTPEMAIOMASCHS KOHCTPYKUMA y3aoB J, 2 KpenaeHms CTOMKM (ec
rpasepest 13) BOAMAN CTHIKA JOHXEpoHa /2 W noakocHoi 6anku 3 B Kphite.

Ha prc. 7.32: 4 — samok yGpaHHOrO nonoxerust; 7 — GYKCHPOBOMHOE YIIKO; § — Cepbra NOJBECKH CTOMKN
8 yOpanuom nomoserny; 9 — peivar; /4 — MEXAHHUSCKHI YKA3ATE b MOJOKEHHA CTONKH 1ACCH.

[puemnemsie ofbmue rabapuTsl TAKOH CTOHKH, MPOCTOT KOMIOHOBKA M KHHEMATHKH
MO3BOTHIN MCIIOAL30BATh CE B KAYCCTBE OCHOBHOH ONOPH HA JIEFKOM MAHEBPEHHOM
camonere,

Ha puc. 7.24, a Geuna NpUBeREHA MHOTOKONECHAS CTOMKA OCHOBHOMN ONMOPHI CAMONETA
C-5 ¢ suiHOCHEIMA amMopTr3atopamu. [1pH BEPTHKATLHOM NEPEMEIEHAN KOIEC NoPaIKa
500 MM npw Takol cxeme YAAN0Ch MOAYYATEH JOCTATOMHO KOMTAKTHYIO OMOPY C XOpOuIA-
MH AMOPTH3HMPVIOIMIMMHA CBOMCTBAMM, MOZBOJNSIOMMMH XOPOmO (MSIrKO) KOMHPOBATH
HEPOBHEN pebed rpyHTOBONO asponpoma (onmcanue croiikm cm. B § 7.7).

Ha puc. 7.31, 6, s mokasaisl CTOHWKH C BHYTPEHHUM AMOpPTHSa-
TOPpOM. Kal( BHIHO U3 CXEMbl I]Eﬁﬁ'By}ClIm HA INEMEHTH CTOHKH CHJI, aMOPTH3ATO-
PH B TAKMX CTOMKAX OT 3ruba HE PAsrpyXKEHbl, XOTS CAMH CHUTHI P ACHCTBYIOUIME HA
AMOPTH3ATOP, HANPABACHH MoA HefonbmuM yraom K ero ocu (M, puc. 7.31, 6, a). B
TAKMX CTOMKAX AABJCHHE 3APAJIKM MCHBIIE, @ PAIMEPH AMOPTH3ATOPOR GONbLIE, YEM B
CTOMKAX ¢ BHHOCHBIMH AMOPTHAATOPAMH, HO OHH (07ee KOMIAKTHRI W HX YACTO TIPHME-
Bsor Wis nepemnux onop (oM. puc. 7.10, 7.11, 7.12 u 7.33), tak Kak B TAKHX KOHCTPYK-
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THEHBIX CXEMAX CTOEK CPABHHUTCIRHO HE CJIOXKHO OCYIIECTBISTh YOPABJICHWUC NEPETHHMA
KOJIECAMH [PH PA3EOPOTE CAMOJCTA M rameHue KoseSarmi Tuna "movvm’” (M. [0Apasi.
7.6.5 u 7.6.6).

Ha puc. 7.33 npeacrasiena cxeMa OfHON M3 ABYX mepennux omop camoierd C-5 ¢
PHIUAXKHOI TNOABECKOM KOMEC M BHYTPCHHHM aMopTuaatopoM. [IpH cpaBHHTETbHO
Hebonbionx rabapurax Onop MaKCHMATBHOC BEPTHKANBHOE NEPEMCIIECHHC KOAGC HOCTHra-
er 660 MM, 8 MCOOTHL30BAHHE HA CAMOJIETE OBYX TAKHX MCPEAHUX CTOCK C Bonee MATKOM,
ueM [pM OJHOW CTOHKE, AMOPTH3ALMEN NO3BOMAET 3HAMMTCIEHO CHH3HTh HAIPY3KHM OT
NEPEIHNX ONOp Ha HOCOBYIO uacTe diosenska. Ha puc. 7.33: 1 — wmwmnaens ¢ TpaBepcoit
2; BHYTPM IOMHAECAS Ha OPOHIOBLIX MOAUIMITHAKAX VCTAHOBIEHA AMOPTHIALMOHHAL
cToliKa 4 co WTOKOM [/, KJALKOM § W IPOMEXKYTOYHEM aBeHOM 6. Peiuar 7 ¢ xoaecamu
9 Ha ocH /0 KpenuTCH IMAPHWPHO C OHOTD KOHIA K MPOMEXKYTOUHOMY 3BEHY 6, A BTOPOI
TOWKOH €r0 KPSIUICHHA SRASETCA OCh § Ha peuare HMXHeH wacTH mroka, Kak yxe
OTMEUaJI0Ch B TOApa3d. 7.0.5, BEpXmss uacTh AMOPTH3AUMOHHOW CTOWKM CBSI3dHi
peuaraMy /7 ¢ CHIOBRIME IMJIHHAPAMH /5 YNpAaBieHHs PasBOPOTOM KOMEC TIPH PYJIEHHH,
OTH Xe WHIAEADPH TpH cBOBOIHON OpPHEHTAINH KOTEC UTPAIOT POtk TacuTenel koneba-
wnit, Croifka ycTanasameaercs ¢ MOMOWIBK MIMHAEAS / ¥ TPasepchl 2 B OTCEKE IMepe-
aHel omopsl. Poiyar 3 Ha Tpascpce 2 M HWIMHAP-TIONBEMHHK 8 cayxaT ans y60pl<m "
BEMYCcKa cTofkH. [logkoc, pacmonoXeHHKHE BRIIEC TPABEPCH, COCTOMT W3 JBYX 3BCHBEB
14 w 12, #3 KOTOPHIX BEPXHEE 3BEHO, BRINOJHEHHOE B BHAE (hepMul, MMeeT 3AMOK,
3ANMPAIONIAN TIONKOC B PACHIPAMICHHOM (BBIMYUICHHOM) MONMOXKEHAH. 3aMOK YIIpaBIsSCT-
ca uuamEApoM saMka [3, Ha puc. 7.33: 16 — puuar nogkoca; /7 — puvary pagsopora
CTOWMKH 4 BHYTPH mnuHnens | nunuuapaMu 15,

KoHcTrpyknuus npoMeXyTOoOuyHOTO 3BeHa Kak suaHo u3
puc. 7.10, 7.11, 7.31, 6, a, 7.33, ans obecneveHns MOBOPOTA PHIYATA C KOJIECOM MpH
OJHOBPEMCHHOM TICPEMEIIEHHH CBR3ANHONO C PEMATOM INTOKA BHYTPH CTOHKH HedOXOmm-
MO TpOMEXyTo4HOE 3BeHO {cM. mos. 7 ma puc. 7.31, 6, @), XxoTropoe B OXHOM Cayuae
CBS3BIBACT INAPHAPHO KOHECL PHYATA ¢ NHTMEAPOM-aMopThaaropoM (cM. puc. 7.31, a m
7.33), a B apyrom cayuae — peiyar co mrokom (cm. puc. 7.31, 6, 7.10, 7.11). Ecan &
MEPBOM CAYYAE MPOMEXYTOUHOE 3BCHO MO KOHCTPYKLMH H0A00HO ONHOMY M3 3BCHBCE
IJIML-I0APHMPA, TO BO BTOPOM CAYYaeé NPOMEXYTOUHOE 3BEHO mpenacrasnsier coboi
warys-cepery ! (puc. 7.34) ¢ gByMs NpOyIIMHAMA HA KOHLAX.

Ha puc, 7.34 nokazans BAPMAHTHL COYJIEHEHWH PHIYATA CO IITOKOM AMODTH3ALMOHHOI
CTOMKHM npH noMoum Takoil cepsrn. Ha puc, 7.34, @ npusenen oOmmit Bun cTOCK, Hi
pufax / n I’ — BADHAHTH KOHCTPYKUMHA CEPHIH M €€ KPEIUICHNS K PEIUATY M SICMEHTAM
BHYTPH INTOKA, CeUeHUM b5—B — KOHCTPYKIHS MPOYINHH Ceperd, Ha puc. 7.34, 6 —
Cephra, INTOK ¥ JeTaMH KPEIUICHAS CePhrA K MTOKY A1 BAPUAHTA KOHCTPYKILMH, TTOKa-
sanHoro Ha supe ['. M3 AByx BapMaHTOB KOHCTPYKLUHM CepbrH ! M e KperuIeHMil
Haubonee THMHUHON SBASETCS KOHCTPYKUMS Cephru Ha suge I B ceucEmu 5—B.

3niech: | — cepsra u3 JBYX 9ACTEH, COSAMHCHHBIX HA Peabie; § — KAMATLI 18 NOZBOAA CMA3KH (POHBONBIX
BTYIOK 9 (nopmumnuukon) ¥ mWApossix xaaxsiued [/, 7 — nopwens ¢ NpyRUHON Z78 COIAAHME NOANOpA
CMadKy s BRAAnbIet; J0 — Gosel ¢ rafkaMu, SEKPerLITIONIME BEPXITION NPOYIUMIY Cepurn & uarnde 5, a
HIDKHIOW NPOYIKITY — B KPOHIITEHHE HA puwidare J nofnecku kojec; 6 — ravka, Gukcnpyromans uandy J
BHYTPH WITOKA CTOHKM; 4 — JOHBIIKO WITOKA,

B ceuenmn 5—F5 mokadaHsl npoymmHKE / CePhIE H ee KpemwicHne Sonramu 10 K uande
5 B WTOKE ¥ K KpoHmTeHhHy 2 Ha pevare J. Llanda onupaercst Ha HOHBINKO WTOKA H
thuKcHpyeTcs BHYTPH HEr0 OT NPOBOPOTA. B NpoymMHAX CephId — WAPORKE BKAATBIIH
Ha OpPOH3IOBHIX BTYJKAax, Kyma moasomurcsi cmaska, Takoe coegmnenwe ofecnevyuBact
Tepeaauy cHakl P, OT pHUAra Ha WTOK NpH JMOGOM HAKMOHG PHIYATa H CEpyrA TPH
00KATHH AMOPTH3AUMOHHON CTOMKH.

B PHYANKHBIX KOHCTPYKLHAX CTOEK LaccH, rae Komeca KPENATCH K BHIKC (CM. pHC.
7.11, 7.12) nnn nonysunxe (cm. puc. 7.9), mociaeaave BRNOAHIOT posk peara. Osiuno
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Puc. 7.34. Bapuantsl KOHCTPYKLHH
CEPbTH KPEMJIEHHN prMara & IITOKY
aMOpTH3aIHOHHO) CTOHRKH

PHYAXHAA TONBECKA KOJIEC C PH¥aroM B (JOopMe BHIKH MCTIOAB3YETCH A8 NEPEAHMX
OMOp, KOTJa HA CTOHKE TOJBKO OZHO KOJEco. 9TO M NOATBEPXKAAETCA KOHCTPYKUHSIMH
NEPETHUX Onop, nokaszasHEx Ha puc. 7.11 u 7.12. Kak suaHo, Ha crofike (oM. puc. 7.11)
nepesHnit (BEpXHUHA) KOHEL BWJIKM MMCET DA3BUTHIE MPOYLWIMHBI JUis LIAPHUPHOTO
KperieHus K kasiky 10 croitkm 5. TTpoymimHel HA BAJIKE 3[€Ch PasHECEHL i NMepenayun
H3 KJIBK MOMeHTa OT Gokosol cums P,. B xomcrpykumu sroif croiiku (cM. puc. 7.11)
APOMEXYTOYHOE BBEHO — CEPhra CBASHBACT KPOHIITEHH 9 HAa BHJIKE 7 CO ITOKOM
AMOPTHZAUMORHON CTOWKH, KK 3T0 BHUI0 OMUCAHO BHIUIE W TOKA3AHO HA puc. 7.34. Ha
crofike (cM. pac. 7.12) Bwika qna KperieHus Koneca 7 o0pa3oBasa AByMsl KpMBOTHHEM-
HHMH PHMATAMA (, BEPXHHC KOHIB KOTOPHIX COCTMHAIOTCH DOATOM HA MPOMEXYTOUHOM
3BEHE /2, HIDKHWE — HA OCH KOJeca, a JUIS KPEIUICHHS BIIKKA 6 K ITOKY 5 WCIOMh3yer-
¢ och /1. Paumonanenas dopma peiuara npu sune c¢BOKY A0/KHA MOBTOPSTh OMIOPY
n3ruGaomux MomenTos {cm. puc. 7.31, @), a ceuerme puiyara JokEO uMeTh dopmy
3AMKHYTOTO KOHTYPA A8 BOCTPHATHS KpyTsmero moMenTa, Hambonpimee pacripocrpane-
HHE B KOHCTPYKUMSIX CTOCK C PHYAXHOH MOTBECKO KOJeC MOMyuMsIa CBApHAS KOHCTPYK-
uns peiuara xopouaroro cevenus (cm. puc. 7.31, o).

.
Tlp# Buze B nuaHe panmonanbpas GOPMA PHIYATA JODKHA TOETOPSTH HTOPY MArUGAIOIIMX MOMEHTOB,
JIEHCTBYIOUIMX HR PBIMAT B rOPHIOHTANBHON MIOCKOCTH.
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§ 7.10. OCOBEHHOCTHM KOHCTPYKIIMH MEPENHHUX OTOP

Tlepenpssist onopa Moxer ObITh B TPEXONOPHOH, ABYXONOPHOH (BENOCHIETHOIT)
¥ MHOPOONOPHOI ¢XeMe maccu camonera, OcobeHHOCTH KONCTPYKIMKY NEPEAHNY Orop B
DTHX CXEMAX INACCH CBS3aHB ¢ OCOOCHHOCTAMH PACTIPEE/ICHHS HAIPYSOK MEXJIY onopa-
MH B MPOIECCE B3JIETA H MOCANKH CAMOJETA H NPH €r0 NEPEIBHKEHMH MO A3pompoMy.
Pacnpenenenne HATPY30K MEXLY ONOPAMH B 3THX CAYYASX ONPECAseTcs napaMerpaMu
maccn (cm. § 7.3), HEHTPOBKOM cAMONETA, XAPAKTEPOM M KAYCCTBOM TOCANOK, HEPOBHOC-
TIMH a3pOAPOMA, HEODXOAMMOCTEIO YAJIMHEHH: TIepeNHel ONOphl A1 YBCIHUCHHS YA
aTaky NpH B3JeTe CAMOMETa C ABYXOMOPHOH cXeMoili macck u ap. 3aech mobbic oTkaone-
HM# OT PACUCTHBIX 3HAUEHHI MOTYT NPHBECTH K 3HAUHTC/IBHEIM H3MEHEHHAM HATDPY30K
Ha nepeaHiow onopy. Tak, Hanpumep, A8 TPEXONOPHOH CXEMbI MIACCH H3MEHEHME
LUEHTPOBKH B BO3MOXKHOM A/ AAHHOTO KOHKPETHOTO CAMONETA MHATIA30HE MOXKET
NPUBECTH K BO3PACTAHHIO HATPY3KH HA MepefHioN omopy Gosiee ueM B nBa pasa. D1o
0CODEHHO CYIECTBEHHO J5 MACCAXKMPCKHX CAMOJCTOB C PACHOIOKEHHOW B XBOCTOBOMH
YACTH CH/IOBOM YCTAHOBKOH M BCAGACTBHME 3TOTO ¢ GOMBIINMM AMANA30HOM EHTPOBOK.
CyIecTBeRHO 1 JMHAMAYECKOE JOTPYXKEHNE NepeaHei Onopsl NPU TOPMOXKEHHHN KOJEC
OCHOBHBIX ONop. Bee 910 Hanaraer ocobwie TpPeGOBAHMS HA KCHCTPYKIMIO Y370B Kperic-
HAS nepejHeil OMOpH M nepefavy Harpyaok ¢ 3THX Y3JIOB HA CHJIOBBIC JJICMEHTHI
¢rogensika, a TaKXKe HA XAPAKTEPHCTHKH AMOPTH3IAUMHM. 31eCh MOJE3HO YBETMUCHHE
BEPTHKAIBLHONO MEPeMEIieHHS KOJEC NEpelHeld ONOpH W YMEHBIIEHME JKeCTKOCTH
aMOpTH3ALHA (MPHMEHEHWEe AMOPTHIATOPOB C ABYMS BO3AYIIHBIME KAMEPAMH WA [/
TSOKEABIX CAMOJETOB — ABYX NMEPEJHMX CTOEK C MEHEE JKECTKOM aMopTHIaumed Ha
KaXxXaon).

OcofeHHOCTH KOHCTPYKIMHM NIEPeAHUX ONOp ONpefensioTcs eme H TEM, 9To Koaeca
2TUX ONOp AC/KHH OhITh CBOGOAHO OPUEHTHPYIOIMMACH A8 OfCCHEYeHNs myTeBoH
YCTONUMBOCTH camoeTa (M. puc. 7.3, 6) M yHpaBaseMulME — /18 00ECTIEUEHNS pas3Bo-
pora caMonera. DTO IPHBOAMT K TOMY, YTO Juis ofecreueHns YCTONUHBOCTA ABUKEHHS
CAMOJIETA 110 A9POAPOMY OCh KOCE AOMAKHA OBITh CMEIIEHA HA3AN 10 OTHOMEHMIO K OCH
croitku. Yem Gonwwe semumna Bwinoca konec ¢ (pue. 7.35, a), Tem Gomsme moccra-
HABJMBAIOLMYA MOMEHT M, = tPg ., HO TeM Bombiie u noTpelHbIc 00BEMbl ANsL yGOpKH
CTONKH € KOJECAMH, UTO NP OYEHb CTECHEHHHX YCIOBHAX KOMIOHOBKH HOCOBOH UaCTH
¢osenska obecneunts Tpyamo. [TooromMy orpaHHuMBAIOTCA BHIOGOPOM 3Hauenus I,
6IM3KOT0 K pagmycy Kosieca R.

Buiue, B mogpasa. 7.6.5, yXKe paccMaTpHBAIACH PA3THYHBIC BADHAHTH MPHBOAOB OT
UAIMHAPOB YNPABICHHUS PA3BOPOTOM KO/EC NEPEAHMX ONOp K Konecam u, Haobopor, or
cBOB0IHO OPMEHTHPYIOMMXCS KOIEC K IMIHHAPAM — FACHTESM KoaeOanui.

B nepenseii onope mrok csof0AH0 MPOBOPAYMBACTCA BHYTPH aMOpTH3aTopa, Urobn
HC YCAOXKHATh YCA0BMd pafoTel ynioTHeHuH, WHOIMA NTOK AENAlT M3 ABYX uacTeh ¢
LIADMKOBBIM 3aMKOM, COCAMHSIONIMM HUXKHIOI M BEPXHIOK UYACTH INTOKA M NEPEIAIOIIHM
HA BEPXHKK YACTh IMNTOKA C NOPIIHEM H
VILIOTHCHHSMH TOJBKO TNOCTYNATENLHOE
aemxeHue, COSQMHEHHE YACTEH IWTOKA ©
MOMOIIBIO MIAPHKOBOTO 3AMKA (KOHCTPYKLMS
nmo00HOro 3aMKa nokasaHa Ha puc. 7.17)
MOIBOACT CRECTH J0 MUHMMYMa CONPOTHB-
JICHHC TPEHHUS TIPA BPAICHHA HUXKHEH uac-
TH IITOKA OTHOCHTE/IBHO OCH CTOMHKH,

Puc. 7.35. BuiHOC koJiec nepeaHei croiku, Kynagko-
BB nag y H KoJec i ono-
PBI IO NOJETY NOCAe uxX OTpeiea or BITIT
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Puc, 7.36. Korcrpykums nepejneii onopsi ¢ BHATO-
HBIM NOIBCMHHEOM

OcobeHAOCTBI0 KOHCTPYKLHHM TepenHen
ONOpH #BTASTCH TAKKE HAIHYHE KYJ14dUKO-
BOTr0 MEXAHMIMA B AMOPTH3AUHOHHOHA CTOMH-
K€ Ui YCTAHOBKH KOJIEC TICPENHCH ONOPHl B
HelTpanLHOE (MO MOJETY) FOJOKEHHE Nocie
OTPHBA KOJIEC OT NOBEPXHOCTH a3poapoma
npu sanere (cm. puc. 7.35, 6). Kynauok 1
WITOKA BXOAMT B 3aUEILICHAC C KyJaukoM 2
B UMJHHAPE, nonajgas B €ro BBIEMKY I[IPH
pacnpsiM/ICHHE CTOMKN Cpasy IOCHC OTAese-
HAS KOJXCC TMCPEIHCH OMOpPH OT MOBEPXHOCTH
aspoppomMa. IIp\ 3TOM Ky1auoK | CKOABIHT
CBOMMH CKOCAMH IO CKOCAM Kyjaauka 2 M
pa3BoOpauMBACT IITOK BMECTE C KOJECAMH B HelTpaiabHoe moaoxkesme. I1pu ofxatom
aMOpTH3aTOPC KyJaauky / 1 2 HaxoasTcs HA OOABIIOM PACCTOSHUA APYT OT APYTa U HE
MCIIAMOT PA3BOPOTY KOJEC TPH PYJIEHHH CAMOIETA,

Ilng ABYXOMOpHOH CXEMbl WACCH mepefHss omnopa genaercs "Bagmbameaemon” ¢
HEbI) YBENWUEHHS BRICOTH NCPEAHCH CTOMKH M YIVIA ATAKH caMoneTa nas obaeruenns
€10 B3JETd, HPHHLIHEM.HJIBHU CXEMad TAKOH OnoOphl MOXKET BEJIIOYATH AMOPTH3AUMOHHYIO
C‘K}ﬁK}‘ C H3MEHHACMEIM ypOBHGM 3anNpaBKyd dMOPTH3IATOPA XHIKOCTHIO C LETLIO yBeanue-
HHS BRIXOAA INTOKA (YAJIAHCHHMY CTOMKH B OPOLICCCE BIJICTA) MNIH COEJMHEHHE B OJHOM
arperaTe aMOPTUSAUMOHHON CTOMKH H THIPOIMAMHAPA. YIIMHCHHE TIHAPOUMIAHAPA
YEEJW!HHBH.CT UGII.()’}D AJHHEY Ucpe)ll'{eﬁ Onopel ¥ MPUBOAMT K ¥BCJIHYEHNIO YIJId dTAKH
CaMOJIETA HA BANCTE.

¥ rpancnoprHmx caMONCTOB C GOMBLINOH Ipy30BMECTHMOCTBIO Ans yaoDCTBA MOrpy3ku
yepes MepedHMil M 3agHAH TPY30BEE JIOKA (cM. puc. 0.38) cToilkm waccw Aeaaor
YKOPauMBAOWMMHCS. ITO OTHOCHTCS KAK K NEPEHHHM, TAK H K OCHOBHRIM ONOPAM.
VYxopaunmeaHne ONOpP MOXET IPOH3BONATHCA KAK 32 CUET CAMBA UYACTH KMAKOCTH M3
4MOPTH3ATOPOB B CHOEIMAILHLE MEDHME Pe3CPBYADH C MOCACTYEOMEH NOA3apsAKoi us
HAX AMOPTH3ATOPOB [0 HOPMAJLHOMO YPOBHS TOC/IE OKOHUAHMS TOrPY30uHbix pador, rak
M 33 CYET HAKJIOHA CTOMKM. [locaemuee a9 mepenHeil OMOPE MOXET OCYILECTEASThCS ¢
NOMONILIO BHHTOBOTO NOABEMHUKA, NOA0BHOr0 NpEeACTABAEHAOMY Ha puc. 7.17, 6. Onun
13 BAPMAHTOB TAKOTO KOHCTPYKTHBHOIO PEMICHHS NepemHel Onopsl NpPeicTasjicH HA PHC.
1.36. Coegmmerue mombeMAMKA  CO CTOMKOHR 2 UenecooBpasHo MPOM3BOAMTH TAK, UTOOB!
B HAKJIOHHOM IOJIOKEHHH CTOMKH IVUIHHAP-DOXBCMHMK padoTan Ha pacTsKeHwe,
Hcnonb3opaHue MAPHKOE B KAHABKAX BHHTA J CHUKACT TPEHME npu pabore nombseMHMKA
H OGQCHC‘IHBBCT CaMOTOPMOXKEHHAC MPH Cro OCTAHOBKE B J‘I'K)ﬁDM MNPOMEXYTOYHOM
TOIOXCHHH,

§ 7.11. ONOPHEIE 3JIEMEHTLI

7.11.1. THunbi ONMOPHBIX JIEMEHTOB H 001aCTH HX npuMenenna. B kauecree

ONOPHEIX HAEMEHTOB (CM. PHC. 1.4) HA COBPEMEHHBIX CAMOIETAX HAMDOIbIIEE IPUMEHE-

HHE TONYYHIH Koaeca, OOECIeunBAIOIINE HOPMAJHRYIO SKCIUTYATAAK CAMOJICTOR KAk

¢ BTIIT ¢ uckycereeHHBIM TIOKPRITHEM, Tak M ¢ rpyrToBsx BIIIT (TBIITT) ¢ npouHOCTbIO
rpynra o, = 0,45...0,55 MITa u snie.

Jina noswinenus npoxoauMoctd camonetos Ha IBIIT B, miaBHOe, NpH SKciviyaTamus

CAMOJIETOR €O CHEXHBIX (€10BHIX) A9PONPOMOB TIPUMCHHIOTCA Jibixu € HEOOABUIMM
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YAENBHBIM JaBjaeHneM qo. s cuerosoit mhiku gp = 0,02...0,04 MIla. [lns meok-camose-
TOB, MCnosbayroummxest Ha [BITIL, 3naucHus yOCTbHAIX JABICHUIN JBDK HA [PYHT NOJOKHBL
6bith Menbme 3uaueHus o, FBIITL. Koaecno-nbiknbie onophsie anesmenmet, COYETA0-
mme B cefe xkoseco W HeBOMBIIOND pasmepa JBDKY, SBASHOTCH KOMIPOMHCCHBIM PCLUICHMH-
€M, CIYIAXKHBAIOIIAM HEAOCTATKH KONEC W JhIXK B AMANAIOHE 3HAUEHWH ul_p =0,4..
0,7 MIla.

Tycenuunoe waccy ¢ ONMOPHEIM JJIEMEHTOM B BHAE TPAKOB WM CILUIOMIHOW JEHTH,
HaTAHyTOI Ha Gonsmoe uucno Bapabanos — rycenuus!, 0BECHEUNBAET MEHBIIEE, YEM MPH
KOJECE, YAESAhHOE AABJICHUE HA TPYHT ¥ 00Nee BHICOKYIO npoxogumMacts. Pacnpocrpane-
HWE TAKOE [MACCH HE MOMYUMIO M3-33 HEIOCTATKOB NPUHLMITHANBHOIO Xapakrepa
{OorpaHMueHHI MO CKOPOCTH OTPHIBA, NMOCANOYHON: CKOPOCTH, HEZOCTATOMHOIO NPOTHBOACH-
crTeus GOKOBhIM CHIAM, HEBHICOKOH HAZeXHOCTH, TPyAHOCTeH B yGopke M ap.).

Aodku, nonaasku, ¢udponeisu ¥ CHEUAATIBHO CIPO(AIAPOBAHHAS HMXHAA UacTh
Kopmyca (drosenaxa) caMoneTa MPHMCHSIIOTCH KAK ONOPHHE SICMCHTH HA THAPOCAMO-
nerax.

Hiaccu na gozdyunod nodyuixe PA3TAYHEIX CXEM M IPHHINOOE CO3TAHNS BOIXYITHEIX
DOZYMICK MOX CaMOJICTOM, KAK W HA APYIUX TPaHCHOOPTHHIX CPeACTBAX HA BO3NYIIHOH
MOAYIIKE, AC/OKHH 0OCCIEMHBATh TPOXOAMMOCTh H IKCIUIYATALMED C MAJOMPOYHBIX
IPYHTOB. DTO XE OTHOCATCA K BO3TYINHO-NHIKHHM H KOJCCHO-BO3ZYIIHO-TTEIKHKIM
onopam.

7.11.2. TpeGoBaH1s K ONMOPHLIM 21eMeHTaM. OCHOBHHM TPeOOBAHHEM K OMOPHBIM
SNEMEHTAM CAMOJETOR JI0BOr0 HAZHAUEHHS FBAMETCH ODECTIEYEHHE HOPMANBHON IKCILIY-
aTAMK B ONMPEACTAEHHOM (XapAKTEPHOM U1l KOHKPETHOTO THIA CAMOJETa) IHanasone
YCAOBHIL TIpH NpueMaeMbIx rabapHTax, Macce, HANEKHOCTH M PECYPCE ONMOPHBIX SJEMeH-
TOB.

YooenersopenHe STOT0 TPeGOBAHMS JOCTHIAETCS Mpexae Beero ofecnedeHueM HeoOx0-
AMMOI MPOXOAMMOCTH CAMOJCTA, Er0 B3NETA, TIOCAAKH | NEPEABUAKCHHUS 10 A3POIPOMY
C OMPEHC/CHHKLIMH NPOUHOCTLIO TPYHTA @, i pasmMepamu Ly 6e3 paspyureHHs ToBep-
xunocrn BIITI, [lpu orom awauchaue koahduimenta CONPOTHBAEHMA NBHXKEHHIO [,
DH;IE}J&.TIHEMOE TANOM ONOPHBIX DAEMEHTOB, HMX YAENbHBIM [JABASHHEM HA I'DYHT n
cocrosaueM nopepxuocty BITIT (snavenne arp), HE J0JXKHO NPENATCTBOBATH CTPArHBA-
HHIO CAMONETA C MECTA Hi COOCTBEHHOM TSre ABHIATENEH ¥ BIIETY CAMOJIETA C 33JAHHON
anuHo# pasbera Lp Ilepeoe ycioBME — YCNOBHE CTPATHBAHMS C MECTA ONPEAETSETCH

COOTHOLICHHEM 3HAUCHWIA THTOBOOPYKCHHOCTH camoncta P = /G u koadipuumenTa f

U NPAHAMAETCSH P > 1L4f; BTOPOE ONpenendercs ycnosueM L, < Lyrn/k k= 1,4).
Jnwua pas6era L, 3aBUCHT OT 3HAUCHMN KoddbdrunenTa corrpomnneumx OBHXCHU f,
TAK KAK 3HAUCHWS ITOr0 KOoX(XDHIMEHTA ¥ THTOBOOPYKEHHOCTH B SHAYMTEIBHON CTENCHH
ONpENeNTIOT JOCTIDKIMOE 1pu pasfere yckoperme dV/di m B KOHEUHOM CueTE 3HAUCHMS
L W3 ypasHeHuMs ABMAKCHHS camosera npu pasbere

mdVidt =P - X -f(G -1 (7.10)
nochne JeJeHus Ha G - mg HOﬂy‘lﬂﬂM
o X X
dv/dt = g|P - Z. - | SRS | (7.11)
g{ G f( G”

Yem menbie paganna (P - f), TeM MEHBIDE PACHOJIATAEMOE YCKODEHHE A8 B3JETd
dV/dt u Goneme snauenue Ly Tlpu 3uauenusix P, GM3KNX K 3HAUEHMIO f (HApYLIEHH!
yeaoua P > 1,4f), caMoner Moxer BooOme HE CTPOHYTHCH C MECTa HA COGCTBCHHOM
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TATE, HE FOBOPH YK€ O HEBOSMOXHOCTH B3JIETA € 42POAPOMA C ONpeneneHHol Ly
O1ciona saxHOCTE vAOBAeTBOpenns Tpefosanns 0 ToM, utolk 3HaueHus f BHGparRAOTO
THIA OMOPHBIX JEMEHTOB B ONPEAENEHHBIX YCIOBMSX SKCILTYATALMA camonera ofecne-
unsam 61 yemosue Ly < Ly /-

OnopHbie H1EMEHTH HCHOAB3YIOT TIPH B3JIETE, HOCAAKE M ABHKEHNM CAMOAETa mo
aspoapoMy. Pasmmie peXHMBl HX HCTIO/Ib30BaHHsS TPeGYIOT M3MECHEHHS B IIMPOKOM
AMATIA30HE 3HAYCHMN KOXDPHIMEHTA CONPOTHBICHNA ABYMXKEHMIO f, DTO AOCTHTAaeTCs
TMPAMEHCHUEM B TEX ONOPHBIX SACMEHTAX, CE 3TO BOIMOXKHO, YIPABICHHS IHAUCHUCM
xoacpdmumenTa f, Tak, HanpuMep, B KOJIECHOM IIACCH MCTIOIB30BAHME TOPMO3ZHEIX VCT-
policTs modBoAseT MoMyYaTh 3Havenus £ ot 0,05...0,10 npu cBoGOTHOM KaueHNH KOJIeC
10 A9POAPOMY € MCKYCCTBEHHBIM (GeTORMpPOBAHHBIM) CyXuM nokperrnem BITIT u go 0,8
NPy TOPMOXEHHHM KoJjec, Mcmonm3ylorT TOPMOSHBIE YCTPOHRCTBA M A8 JBIXH B BHAE
KOCTHIISI HUTH CONTHMKA, KOTOPHIE MPH 3arTyO/IeHIH B TPYHT YBEIHUMBAIOT COMPOTHBIIE-
HUE TBAKEHWE, HO TAKME YCTPOMCTBA MOPTHT NOBEPXHOCTH A3POAPOMA,

Eciu mpm BO3AEHCTBHA OMOPHOTO 3JIEMEHTA HA TPYHT SHAUCHHS €ro YAEJbHOIO
JABJICHHS ( TMPEBHINAET Oy, NPONCXOIAT BHEAPEHHC ONOPHOTO IEMEHTA B TPYHT C
ofpazopanmem konewm. iybwea h kosnem Gyser Tem Gospme, uem Gospine pagHuua
MEXTY SHAUECHHSMH gy H O .

s xoneca gy = pg (pg — NABACHHE 3aPAIKH [HEBMATUKOE), Orciona npu py > O
CAMOJIET € KOJIECHBIM IIACCH GYAET OCTABISTH KOJIEK HA TPYHTE M PAPYINATH TEM CAMBIM
MOBEPXHOCTEH A9POAPOMA, eJIaf e HENPUTOTHON s naneHelmeh akcryataunn. Teio
B TOM, YTO NpH YBEIHUEHMM TAYOMHBL Kosed f, BO3PACTAHMM MX YMCTA HA TOBEPXHOCTH
49pOIPOMA W OTBEPACHWH 3AKPANH KOJIEH BO3PACTACT OMACHOCTh BOSHUKHOBCHHA (OB~
WX MEPEMEHHBIX HATPY30K HA CTOHKH INACCH, BOIHMKHOBEHMS KoseDaniii camonera npa
€ro ABMKEHHH MO TAKOH MOBEPXHOCTH, DTO MOXET MPHBECTH K ABAPWM CAMONETa M3-3a
HOJIOMKH CTOMKH, OCOGEHHO NMPH €ro JABMXEHWH M0 A2POAPOMY Ha GOJBIION CKOPOCTH.
Tpn Gonbmioii riy6mHEe KOJAEH A BO3PACTACT 3HAYCHHUE f, M ITO MOXKET NPUBECTH K
VBEJTHUYEHMIO L, W AaXe K TOMY, 49TO camoseT (upm HeGOABImION TSrOBOOPYRKEHHOCTH)
Boobme He Baserar. [1oaToMy OAHMM M3 TPeGOBAHMIA K ONOPHBIM ICMEHTAM ABISETCS
HEpasPYIICHHE HMU NOBEPXHOCTH A3pogpoMa. Jlna Kosiew OT KOJIEC AOMYyCTAMOE 3Haue-
Ene A = 5.8 cM.

Jlasnesye 3apajky THEBMATHKOB KOJIEC Py MHOTHX COBPEMEHHBIX CAMOJETOB, ocofeH-
HO JIETKNX MAHEBPEHHBIX, MPUMEHSIOMMX MagorabapHTHRE KOJeca C MHEBMATHKAMM
BHICOKONO IABJICHAS, HAMHOIO NPEBOCXOINT 3HAYEHWS 0, CAMBIX NMPOYHBIX TPYHTOB. Tak,
SHAUCHMS Py Y TAKHX camoneros Moryr gocrurats 1,5...1,8 MITa u Goaee, a o, ans
pesKo BCTPEUAICHIETOCS CYXOro TVIMHHCTOrO TpyHTa goctarator scero 1,0..1,2 MITa, a
uame toabko 0,4...0,7 MIla (naa ysnaxxenroro rpynta go 0,2...0,3 MIIa). Toaromy
g BOJBIIMHCTBA COBPEMEHHBIX CamosieTos Heolxogumu ans dkcmayatamua BITIT c
HCK}'CCTBCHHIIM MOKPBITHEM,

BaxneM TpeGOBAHMEM K OMOPHBIM 3/IeMEHTAM ABSIOTCS BHICOKHE AMOPTH3ALMOHHBIE
CBOWCTBA W MX YYACTHE BMECTE C AMOPTHIATOPAMM OMOP B BOCHPUATAH KMHETHYECKON
SHEPIHH CAMOJIETA NPA TOCAIKE W JBHXKEHAN N0 HEpoBHOMY rpyHTy. Takme amMopruanpy-
fomue ceoiicTea {(1a W TO MpakTHYecKH nourH 6es pacceMBAHMSA MOMJIOMIEHHON JHeprin)
NPACYINA U3 BCEX OMOPHHIX SIEMEHTOB TOABKO KOJECY.

Koseco ofagaer 1 BricOKMM conporueieHnes Goxosomy Asmxermio: fg, = 0,7...0,8,
HTO OUEHb BAJKHO AJIsl COXPAHEHHA NPSIMOIMHEHHOTO IBHXEHMS camosaera U B Gopsbe co
caocoM. JIbDKa ¢ mpogoabHEIMM pefpaMe HA NOAOMBE, JOAKW-TIONIABKH U xopmyca
THApPOCAMOJIETOB C npod}mmponaﬁﬂbmu JHUIIAMY DO3BOJSKOT PEINATDH, XOTS ¥ C MEHb~
mei adbekTHBHOCTBIO, TaKAE Xe dagayn. Ha camonerax Ha BOAAYWIHOM MOAYIIKE B
ATHX LECIgX HCTIONB3YIOT 1€ H JONMOJHHUTEIbHEIE OOPH C KoJecamu.,

Jins waMeHeHMs HANPaB/ICHUS ABMXKCHWS CAMOJETA, Ero passopoToB Gomee MpUrogHo
KO/IECHOE IIACCH € TOPMO3HBIME YETPOMCTBAMH B Koecax, CaMOJeTsl ¢ JIKHBIM - LIACCH
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TpebyIoT ANs ITHX UEneH npuMeHeHus GyKCHPOBOUHBIX CPEICTB, a4 CAMOJIETH HA BOZAYII-
HOM MOOYIIKE — AOMOJHUTEIBHOIO KOJECHOID MIACCH.

Kak BuaHO M3 NPOBENEHHONO AHANA3A, HECMOTPS HA MHPOKOE Pa3HOOOpadne THIOR
OMOPHRIX 9AEMEHTOB, HH OAMH M3 HUX NOJHOCTRIO HE YAOBACTBOPSICT NEPEUMCIACHHBIM
sbiie Tpebosarmsm, M TosbKO Koneco ymosaersopsier athm Tpefopanusm HamGosee
HOAHO, YeM ¥ oGBACHAETCA CTO/b IIMPOKOE PACIIPOCTPAHEHHME KOIEC B KAUECTBE ONOPHBIX
anemenToB y abcomoTHOTO GOBIIHECTEA COBPEMEHHRIX CAMOICTOB,

7.11.3. KoHcTpykumns Kojeca. Koneco cocToHT M3 TpPex OCHOBHEIX 3JIEMEHTOR
(puc. 7.37, @): nuesMarnka 2, Gapabana I/ wa ocu 5 (ua puc. 7.38, noa. 1) u TopMoza
3. Ornocurenbias (MO OTHOMEHAK K MACCE camosiera) macca Koneca m . = 0,02, Ha
KaX7AVIO M3 TPEX OCHOBHHIX uYacTelt Kosjeca mpuxomnutes npumepHo 1/3 ofmeit maccu
KoJsieca.

IInesmartnk OONBIIMHCTBA KGJEC COCTOMT H3 MOKPHIUKH 2 W Kameps [
(cm. puc. 7.37, a). On ycranasnusaercs na Gapabane Koseca ¢ UEnbIO NOBHILEHHS Er0
MPOXOIUMOCTH ¥ AMOPTHIALAH YAAPOB CAMOIETA MPH BIJACTE, MOCAAKE U ABMKCHHH 10
HEPOBHOMY TPYHTY.

[THeBMaTHKM PASAHYAIOTCA MO rabaAPATHEIM pasMepaM: no HApYXKHOMY Auamerpy D
(or 0,2...0,3 a0 1,5 M) u makcumarsrOl mupuae B (mo 0,6 M); no dopme nonepeyHo0
cevenns:: kpyrnoe (cm. puc. 7.9, 7.12, 7.37, @) ¢ orromennem B/D go 0,3, "apousoro”
Tvna ¢ umpoknM npodmnem (cm. puc. 7.11, 7.24, a, 7.33) npn orHomenun B/D no 0,4;
N0 AABJCHHIO 3apSAKM p, (HW3KOro, CPENHEro W Bhicokoro nasnenwms: or 0,3 ao
2,0 MIIa); no pucyHKy Ha Derosoif JOpoXke MHEBMATHKA — NPOTEKTOpE, CHocobCTBYI0-
mieMy NOBBIICHHIO CLEMICHHA ¢ moBepxuocTeio BIIM; mo matepuany W TeXHOJOTHH
M3rOTOBJACHHS W, HAKOHEN, MO TOMY, BXOAWT JH B COCTAB NMHEBMATHKA KAMEDA WM
NHEBMATHE GECKAMEPHBIIL.

Bopmobue
Honsya
s

=

Puc. 7.37. KOHCTPYKIIHS KOJAECA H HarpamMma ero paborsi
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TenaeHIAA B PASBHTAM KOHCTPYKLMHA KOJAEC H MTHEBMATHKOB, B YACTHOCTH, CBHAE-
TEABCTBYIOT O TOM, UTO AMaMerp [ Konec-MHEBMATHKOB YMEHBIIAETCH (4ACTO 3a Cuer
VBETHVEHHS [MMPHHE NMHEBMATAKA B WM HA TSXEIHX OONBIIEPAIMEPHEX CAMOIETAX
33 CYET NPAMEHEHHS MHOTOKOJECHBIX TEIEXKEK C KOJECAMH MEHBIIEro JuaMerpa), a
AaBICHAE 3APIIKH P YBEIMUABACTCH.

D10 o6bACHAETCE MPEXKE BCETO KEJAHHEM PA3PEIIATh KOMIOHOBOYHHKIE TPYAHOCTH,
cea3anEBe ¢ yOopkok konec, W ari TpyaHocTs Tem Gonbine, uem Goasime ofbem Koneca
npy ONpeNeseHHoN CTOSHOUHOH Harpyaxe P, .. Ha Hero. Tax xax ornomenue ofmema
KOJIECA K €TI0 CTOSHOYHON HATPYaKke

2

k13
Yutgp

- (0,27..029 2, ™ - ®
K.CT Po

TO OTCIONA M [OHSTHH YKA3AHHEIC BRIIIE TEHAECHIMA K YMEHBIICHHIO BEMWuMHH D A
yBeHUeHHI0 py. Kpome Toro, nprMeRenne yimupeRnasix (4pOYHOI0 THIA) MHEBMATHKOE
TMO3BOMAET HOONYUHTH 5én:h|:|1y10 YEeM Y NHEBMATHKOB KPYIJIOr0 CEYEHHS, IVIOWEih
KOHTAKTA M MEHBINEE VAEAbHOS NABJCHHE ¢p HA TPYHT, YTO NMPH MPOYMX PABHEIX
yeropasx 0GECHeumBACT KOMECY C TAKMM NHEBMATHKOM GOJEe BRICOKYIO TPOXOIMMOCTS -
BOMpImas WMPWHA MHEBMATHKA MO3BOJSET MOJAYYMTH NPH TeX Xe rafapurax xojeca
Bonpmme OOBEMB 1151 PASMELIEHAS TOPMO33, NOBHICHTH SHEPrOEMKOCTh TOPMO30B KOJIEC
U YMEHBIOMTS J/iHY npobera camonera. Bosiee paBHOMEPHOE PACTIPEACICHHE NABICHN
Ha FPYHT Y YIIMPEHHBIX THEBMATHKOB ofecneunsaeT uM GOmbmmi pecype.

Bomnpoc 0 pecypce NHEBMATHKOB — HE TOJBKO M HE CTOJIBKO BOMPOC HKOHOMHUECKMIA,
CBABAHHBLA C PACXOAMM HA M3roTOBJeHne GONBIIOND YHCIA MHEBMATHKOB NPH MAIOM X
PEcypee, CKOJBKO BOMPOC, CBA3AHHHA € TOTOBHOCTBIO CAMOJICTOB K HHTEHCHBHOMY
HCTIOB30BAHMI0, Pecypc MHeBMATHKOB JOCTMIA BCETO HECKOJIBKHMX AECSTKOB MOCAZOK
B TIEPBBIC TOH DA3BHTAS PEAKTHBHON apmanyw, norpebosasmeit BITIT ¢ MckyccTREHHBIM
TMOKPHTHEM [18 KOEC He00IBIION0 AMAMETPA ¢ BHCOKHM JABNCHAEM 3apsaku. Ycuans
B pa3paboTKE HOBBIX MATEPHA/IOB ¥ TEXHOMOMMH HBTOTOBJICHMS NMHEBMATHKOB MO3BOITH
CYIECTBEHHO YBEIUYHTH PECYPC THEBMATUKOB,

CnioBoit KApKAC TOKPBIIKHE 00pa3yioT HECKOBKO (JIOEB BBICOKONPOYHKIX TEPMOCTON-
KHX KanpoHOBHIX HHTeH (kopma) (cM. puc. 7.37, 6), yJOXKEHHHIX TIOJ ONPEAETEHHEIM
YIVIOM X TUIOCKOCTH KOJIECA W 33KPEIVIEHHHX HA DOPTOBBIX IPOBOJIOYHBIX (ApMATYPHEIX)
KO/TblAX, BOCTIPHHAMAIOUINX JIEHCTBYIONME HA THEBMATHK Harpysku. [Lng sammarsl HuTeH
KOpIa OT MEXaHMYECKHX MOBPEXIESHHH NMOBEPX KapKaca HAHOCHTCH SAMMTHENA ciol ua
H3IHOCOCTOHKOW pesnHbl — mpoTexTop. Tonmuea nporexTopa HamGonbmas Ha Gerosoi
JOPOKKE TOKPHIIKH, JTOT C/I0M H H3HAIIHMBAETCS B NMEPBYI0 Ouepedb MPH ABHXKCHAM
kosec mo BIITT co ckombXKeHNEM B 3aTOPMOXKEHHOM COCTOSIHHH.

PHCYHOK HA NPOTEKTOPE VJAVYIIAET YCIOBMH OKCIUTYATallMu KOJIECA HA MOKPOH BIIIT npu Hefonbuiom B
HECKOJIBKO MHMILTMMETPOB CIOS BIAMM, TPEAOTBPAILAS TIMCCHPOBAHME  KOMECH. [IpH MIMCCHPORANMM KOABCO
nepectaer chncpcnmeuua CONPHKACATLCS ¢ MOBEPXHOCTRIO BITI1, 4TO MPUBOJHT K HAPYIUIEHMIO MMYTEBOH
YCTORUHBOCTH C H I THCS TOP MM, CaMoner CTAHORMTCS HEYTIPARIHEMBIM.
O/IHaKO TIPOTEKTOp C© pucymnu B NPOUECCE SKCIUTYATAIMH KONECA MCTMPAETCH, M BEPOSTHOCTS BOTHMKHOBCHHS
IMCCHPOBAHHS BO3pacTaer. Xopouwve peaysibTaTei 418 Bopslbl ¢ 3TMM ONACHLIM SBIEHMEM JaeT “pHucyHOK"

-
ITonATHE NPOXOAMMOCTH CAMOJIBTA JABTCH HHUIKE,

L
P up M, WIW BKBAL HA3BIBAIOT CK KOJEC 10 BOASHOMY CJIOI0 Bea

[ c PRHOCTBIO BIITT NOA EACTBMEM TMAPOJIMHAMMUECKMX CHJI, BOHMKAIOIMMX M3-33
TOBBILIEHHOTO JABNEHUS B BOJIHE TIEPEA XONECaMM.
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Ha camoli BIII b nHie kasanox CayOMIoN W LIMPHMHOH B HECKOJLKO MMILIMMETPOH C HEBONbIMM mAroM
20...30 mm. TTpr arom aaxe Ha mokpoin BITIT noayuaores anauends f, kak u Ha Cyxom Oerone. 3naueune [
COXPAHSETCH W P NOAHOM M3HOCE NporekTopa. TTpH 910M fae Npu CHACIIHOM A0t BOABL 10 2,5 MM He
BOZHHKAET [TUCCHPORAHME KOMEC, TOrAa kak Oes pucynka Ha BITIT omo 8 atom cayuac nossunock Gm. Pecype
MHEBMATHKOD BOIPACTAeT.

WHTEpECHBI TAK HALIBAGMBIE PAAHATLHLIE NHEBMATHIM ¢ HHUTHMH KODJA, PACTINIOACHHLIMH NCDIEH/IAKYIs-
PHO OKPY)KHOCTH mHeBMATHEA. (HM NMOIBOIMIOT NOAYIMTE MEHLINYI0 (Ha 5..20 %) Maccy THCRMATHKA 3 Cuet
MeHBINEN) uKMeAa cnoen kopaa (1...3 amecto 16...20 y ofbiNEbIX MHERAMATHKOR) M APMATYPHEIX KOJELL.

HM3H0c MOKPEIIKK JOMYCTHM 0 MOSBJEHAS MEPBHIX CIOCB KOPAA.

Ceifuac MUPOKOE NPAMEHEHHE CTAMH HAXOOHTH GECKAMCPHBIE THEBMATHKY C HAKAY-
KOif BO3QyXa B IePMCTHUHENT 00BeM, 00pasycMblil NOKPLIIKOR u odomom koneca. Takme
TNHCBMATHKA JICr4e, HaAeXHee (HeT OMACHOCTH PaspHBA KAMCDHL WM CPE3a sapsagHOrg
HUNMEAS TPA NPOBOPAYHBAHME Kameph). OTCYTCTBME B MHEBMATHKC TAKONO, MEHCE
HAEKHOrO B NPOYHOCTHOM OTHONIEHWH JJICMEHTA, KAKMM SIBJISETCA KaMepa, OueHb
UyBCTBMTE/NEHAY K TEMICPATYPHEIM YCJIOBASM 3KCIUTyATANMA, HOBHMACT He30macHocTh
HOJIETOB.

OnHuM B3 OCHOBHHIX TPCOOBAHHIA K IMHCBMATHKY SBJISIEOTCS €10 BRICOKHE AMOPTH3HPY-
ionme Bo3mMokaocTH, OHM ONPEAC/SIOTCH BEAWUMHON TOMOMEHHOH JHeprd A npn
obxarum nuesmarkka. Ha puc, 7.37, ¢ nokasana rpachmueckas 3aBHCHMOCTS HATDY3KA
P, Ha KOJIECO OT BEJMYNHBI 00XKATHS MHEBMATHKA 8, KOTOPAH HA3BIBAETCH MATrPaMMOR
paboThl THEBMATHKA. 3aBucHMOCTh P, = f(8) nourn mwmeinas, [liomans, orpandueHnas
OTOW KpUBOH ® ocbio abermce, onpenenser paGoTy, TOMOWAEMYK) NMHEBMATHKOM B
nponecce ero Harpyxenws (ofxaTas). Jln% MAKCHMAIBHO JOMYCTHMOTO oBxKaTs
nHeBMaTHKa 8,

Amy = Ay = 045..0,5) P o 7y 0 (7.12)
3nauenna A, ; AN OHCBMaTHKOB B 3aBHCHMOCTH OT WX PA3MCPOB DxB u pasncHus
sapankm p, MoryT 6uth or (1,5...2,0)- 10° xo 100- 10° Ix.

3'[‘3 SHE]}[ME MIET B OCHOBHOM HA CXATHE BOGI(}'XB B INMHEBMATHKE H JHIIb Hcﬁﬂﬂh]ﬂaﬁ
€€ 4acTp — Ha HE[‘K)DMBHH}O TIHEBMATHKA. HusTumy paccemaaﬂne BHCpFHH HEBCJIMKO, H
nocae I'lDEl(pall.EBHHﬂ uﬂﬁmﬂﬂﬂ HaI'l]y:iKH NorIOIICHHA A HHE})['HH BO3BpAILACTCH CH.M()J'IEI'Y.

paux P, = f(6) xapakrepuayer ynpyrue ceoiicrea muesmaruka. Ero sxectxocrs,
onpeenseMas NPOU3BOHON dPK/d&, MOXET ObITh TIPHHATA PABHON MOCTOAHHON BENHME-
He (uMes B BN NOUTH OpPAMONMHEHHBIH xapakTep saBucumoctd P, = £(8)). Kecrxocts
NHCBMATHKA, ©CTCCTBCHHO, 3ABHCHT OT AapicHMdA 3apankm. [Tostomy, uem Goabme
3HAYEHHE Py, TEM GoMBIIe KECTKOCTh MHEBMATHEA M TCM KPYUue 3aBUCHMOCTh Dy = J(8).
OpnEako paBfeHHEe 3aPAAKH MHEBMATHKOB p, OUCHb CHUIBHO BJMSET HA NPOXOAMMOCTh
CaMo/IeTa IO IPYHTY.

Hpoxedumocmb camonema no spyHmy — 910 cnocobHOCTh CAMOJIETA. HA COBCTBEHHON
TSTE TPOrATHCS C MECTA, COBEPIIATL Pasder ¥ BINETATH ¢ MOJ0CKH ONPEAETEHHON TUHEL,
He OCTABJISA HA €€ TOBEPXHOCTA Koew rnybuuoit Gonee 5.8 oM.

KecTkuit THEBMATHK TIPH JBHXEHMA N0 MATKOMY TPYHTY OCTaBAdeT Koaeo. Brmme
VIKe OTMEUANIOCh, 4To TTy6una konen Tem Gonsme, ueM Gonble yACAbHOS TABICHHE gy
MHEBMATAKA HA TPYHT MPEBOCXONMT NPOYHOCTE IPYHTA o, HopManbHO 10/5xHO Ghith
gp = Pg = O, TaK KaKk y JICrKHX MAaHCEDEHHBIX CAMOICTOE JAABJICHHUC 3apAaKM py
NHEBMATHKOR KOJEGC HAMHOTO MPEBOCXOOHMT npousocts rpyRToserx BIIIT (IBIIIT), to
aKcTUTyaTanus Takux camonetos ¢ IBIIIT nmpakTHUeCKn HEBO3MOMHA, YTO 3HAYHTCIbHO
YCTIOKHSICT W YAOPOXACT MX SKCIUTYATALMI0 W a9POApPOMHLI MaHeBp. Paspymenue BITIT
€ MCKYCCTBCHHEIM (GETOHMPOBAHHKIM) TOKPHITHEM HE MOSBOJSET MCNOAB30BATH ABHALMIO,
Gasupyromyocs HA TAKHX AsPOAPOMAX, N0 MX BOCcTaHosnenus. Hekauecrseunoe
soccranosnenne BITTT npusonur k GonbminM HATpY3KaM HA ONOPHl ¥ HA BECH CAMOJET
H3-3a }Eep()!!Hle.l‘EI';l MOKPhITHS BHH €O BCCMH HC!‘[pHSITH]i:M'H NOCACACTBHAMH, CBA3AHHLI-
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Mu ¢ atuM (cM. § 7.14). Orciona BaxnoCcTh pewicHns npodieMsl MOBBUNCHHS TPOXONH-
MOCTH camosneros M ofecnicucune ux axcrnyaragun ¢ IBIIIT. Huxe npa paccMOTpeHHN
APYrHX THOOB ONOPHKIX DAEMCHTOB AHANH3UPYIOTCH HX BOIMOXHOCTH MO MOBHIICHHIO
NPOXOAMMOCTH CAMOJICTOB, XOTS TIOWCKY IYTel TMOBHINCHAS MPOXOAMMOCTH KOJEC TAKOKE
yaeasercs 6DJ'[[:II]UB BHHM3HHC.

MHTEpecHo B 9TOM MAAHC NPHMECHCHHE HA MHCBMATHKAX BBICOKONO NABJCHHI CHCMHBIX
TPAKOB, 0BECTEUMRAIOMUX CAMOIETY BHICOKYIO MPOXOAMMOCTE 10 MATKOMY IPYHTY, TaK
KAK YCTAHOBKA TPAKOB YREJIHUMBACT TUIOWALB KOHTAKTHOM moBepxHocTH kosec. Hng
camoaera F-16 macca Tpaxos ma koxecax cocrasiager A0 60 kr, a pasacnue Ha rpynt
koneca ¢ tpakamu — 0,55 MIla smecro 1,9 MITa Ges Tpakos. M3yuaiorcs BOZMOXHOCTH
HCIOJIB30RAHMS TPAKOB HA KOJIECAX W Apyrux camoncros [31].

Kouwcrpyknna GapaGanma xoaneca Kak swgno us puc. 7.38,
GapaBan / Komeca mpeacTaBaser coboi AETAb TOBONBHO CIOKHOM (POPMBI, YCTAHABIHBA-
eMyio Ha ocH 23 komeca (cM. puc, 7.38, 6 mHa OBYX ONOPHO-VNOPHBIX POTHKOBBIX
NOAIUMIHMKAX 20, BOCOPHHMMAKMMX KAK DATHANBHLC, TAK M OCCBEIC HATPYSKH Koneca.
Waroras;meaercs 6apabas W3 MATHACEHIX MM ATIOMHHHCBEIX CIUIABOB JNTHEM . KOH-
turypanust 6apabaia 1 MATCPUANH, U3 KOTOPHIX OH M3roTaBaHBacTcH, obccneunBaT
NOMVUEHAE JKECTKOM W JOCTATOMHO JIETKOM KOHCTPykomm. OIHaxo © yBeIWwuCHHCM
JHEPIOEMKOCTH TOPMO3OR, KOTOPHE MOHTHPYIOT BHyTpH Gapabana, ¥ pocToM temueparyp
HX HArpesa MAarHHcBhiE CILJTABBI, MMEIOIWIHC HEBHCOKYIO TeMl'leaTyp)‘ IUTABJICHHSE, H
noromy HeGEIONACHBIE B NOKAPHOM OTHOMICHMH, IEPECTAIN NPAMCHSITh JJI5 H3TOTOB/IC-
uns GapaGanos. [lepcnek TMBHB CILIABEI HA THTAHOBOH ocHOBe. OHM 061a3a10T BHICOKOH
TENJAOCTOWKOCTHIO H OTHOCUTENBHO Ma0M TENNONPOBOAHOCTRIO, UTO NO3BOJIAET CHHIHTDL
TEMUIONOTOKM OT TOPMO30B Yepe3 6apadaH K NMHEBMATHKY M K JACTAASM BHYTPH CAMONO
fapafana, MaxcuManbHo AOMYCTHMAs TeMIepaTypa narpesa Gapabana M3 AMOMHHHEBHIX
cnnason 120...130 °C [21] onpepensercs HAYANOM YMEHBIUEHHS €10 CONPOTHBICHAY
YCTATOCTH W HOMYCTHMON TEMOEPATYPOH HATPERA MHERMATHKA H YIIOTHATETbHBIX
aneMeHTOB BHYTpH Hapabana.

JIOCTHXERME B MPOLECCE IKCTUTYATALMH TEMOEPATYPH, OAMIKOH K MAKCHMATIHHO
JOMYCTUMON, (UKCAPYETCH COENHAIHHBIMM CHIHATA3ATOPAMM U8  TOCASAVIOLIErD
KOHTDO/ISL COCTOSHMS Koneca, ocofienno cocrognus yruiorHermit, Hopmasbuaa pabora
TIONUIMIIHUKOR 3ABHCAT OT YHCTOTH CMA30MHOTO MATEPHAIA, OTCIONA POJb YIUIOTHEHMI
19 (cm. san £, puc. 7.38, @), 3aWLMIAIMEAX BHYTPEHHIOK OOJOCTH KOJICCA OT NONAZAHMI
rpa3n. PAciiop NOJIIMITHUKOE OCYIIECTB/ACTCS PACTIOPHEIMHE BTYJIKAME 18, COSAMHSCMEI-
mi peabfoii. OOHMHO TAKOE COCAMHEHME TAPAPYCTCH A8 ONPEACACHHON 3aTaXKM
MOALIHITHAUKOB.

IuesmaTuk moaTapyerca #a obon Oapabama / m (MKCHPYETCs Ha HEM ABYMs
pefopnamu, U3 KOTOpwX oama (17) — cwemuas. Ilocre ycramoBXM NMHEBMATHKA HA
6apabasre craButcs Ha ofon ceeMHas pebopra # (DEKCHPYETCS HA HEM 3aMKOM (HAanpu-
MCp, B3 ABYX MOJYKOJICL, COCTWHACMBIX HAKIankoi Ha suHTax). Ha puc. 7.38 ceemuas
pebopua /7 coctont M3 ABYX noaypelopd, COCAMHSEMBIX TOCAE YCTAHOBKH MHEBMATHKA
3amMKoM 22,

Buyrpu Gapabasa ycTaHABIMBACTCA TOPMO3. B 3aBHCHMOCTH OT TMIA TOPMO3A K

pabany K BHYTPCHHEH uacTH ero oboga Jubo Kpenamces CTanbHeIe TOpMOaHbEe pylamkn
7 (em. puc. 7.37, @) B cayuae MCNONB3OBAHAS KAMEPHBIX TOPMO30B, MO0 HA BHYTPEHHEH
yactn oboga BapaGana nenawrcs wmMubl 28 AAS AMCKOB, ECAH KOJCCO ¢ JTHCKOBHIMH
TOPMO3aMH,

Topmosa xoxec NpcIHASHAYEHH s COKPAUICHMS AMMER npolera camonera

Ly W ABASIOTCH Hanbosee XbeKTHBHEIM CPEACTBOM TOPMOXKEHHA CAMOJETA HA MOCATKE.

.
HMosprmores Gapabansl, COCTORMIME U3 ABYX WTAMMIOBANNEIX NOJOBMH, COBNHICHHEIX BonTamMm.
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Puc, 7.39. DpeMenTs KOHCTPYRIIHA TOPMO30R KOJO-
JIOMHOTO M KAMEPHOro THIIOB Hanpabnenue

Bpawpruy 2 1

Ha camonerax 6e3 TOPMOZHBIX NAPAUIIOTOR
H PEBEPCOPOB TACHM TOPMO3a KOJIEC MONVIoma-
o1 ot 60 g0 80 % kmwernueckoi sHEprum
camozera Ha mocanke E .., @ Ha camMonerax
€ TOPMOIHLIMH TIADAITIOTAMY H PEBEPCOPAMHE
Tard — 70 (0,3..0,E, . (senmunna E =

2
=0,5mV_ . [1% COBPEMCHHHX CAMO/ECTOB
MOXET COCTABJ49Th JECATKH MHJIJIHOHOB
mxoyaedn). Topmosa WCIONBIYIOTCA TAKKE
A7 YNpaBJICHAS CAMOAETOM MU €ro MBHKe-
HAN 70 A3POAPOMY H YAEpPXaHHS CaMOJeTa .
HA MecTe Ipa onpofOBAHHA IBATaTeNcH H mepen BAAECTOM MPH MOMHON Aaue ra3a .

B cea3m ¢ aTEM TOpMO03a AODKHE HMETh OYEHDb BRICOKYI) SHEPrOCMEOCTh, JOCTATOY-
HYK0 JIsl IOIVIOMCHHS YKA3AHHOH YACTH KWHETHUCCKON SHCPrHM CAMOJNETA IIPH NOCAnKe,
n obecrieunsaTh GHCTPOE PACCEMBAHKE TOTVIOWIEHHON SHEPIMM; CO3TABAEMENA TOPMO3AMHA
MOMEHT TOPMOXEHHS JO/KEH H3MEHSTHCH TIO BOJIE JIETYMKA B 3ABHCHMOCTH OT YCHIHI,
TMPHKITANBBACMEIX K TOPMOIHBIM MEAATAM WM K TOPMOIHOH ramieTke HA PydKe yrpassie-
HAS, UTOBE MMETh BOSMOXHOCTh PETY/IMPOBATH MHTEHCHBHOCTH TOPMOXEHHS KOJEC Ha
MOCAAKE M YIPABAATE NBHXEHHEM CAMOJIETA MPH PYJEHHH M pA3BOPOTE.

DHEProeMKOCTh TOPMO3OB ONpPEENSeTCHs KOJMAUECTBOM KHHETHUECKON DHEpramM,
KOTOpYH0 OHM crnocoBHe NpeolpasoBaTh B TEMJIOBYIO H YACTHUHO PACCESTh, HArPEBANCH
70 MAKCHMMAIBHO JONYCTHMOIO 3HAUeHMs. [l1s KOMEC. COBPEMEHHBIX CAMOIETOR IHEPIOEM=
KOCTh TOPMO30E MOXET A0CTATraTh sHaueHu# or (2,0...2,5) 10° 7o (10...20)+ 16° Dx.

Knrernueckaa SHepris B TOPMO3aX KOJIEC IIPEBPALIALTCS B TEIUIOBYIO W3-33 TPEHMS
BO (DPHKOMOHHKIX [APAX TOPMO3a, KOTOPHE B PA3HHIX THIAX TOPMO3OB PEANMSYIOTCS
KOHCTPYKTHBHO No-pasHoMy. H3BecTHH TOpPMO3a KOMOA0YHOIO, KAMEPHOIO B AHCKOBOIO
THnoB. OnHAKO HAWGOILIIEE PACTPOCTPAHCHHE NOTYYHIN TOPMO3a JHCKOBOIO THIA KAK
obsanaromue HanboIBmeH IHEPrOEMKOCTRIO TIPH TEX e rabapurax konec (Gapabanos).
Onrako ¥ Macca JUCKOBHIX TOPMO30B GoJbIe, YEM TOPMO3OB APYTHX THOOB. B T 0 p-
MO3aX KonopgouHoro Tumna (pac 7.39, @) TOpMO3HOH MOMEHT COSHAETCH
canaMu 1' MpH TPEHHH KoMook / 0 TOpMO3HYH pybamky Bpamarmmerocs Gapabana
xoneca. [las pacnopa komomok (oGpasopamms cui R M R) HMCHONb3yercs CHIOBOM
MUIMHAD, Ky/Ja TpH BKIOUEHAM TOPMO3a (HaKATHH TOPMOSHBIX IEAANEH WM TOPMO3HOMK
FameTKkA HA PyuykKe YNpaBJACHHMA) HOJAcTCHd NOJ JABJCHHEM THAPOCMECh MJIM CKATHIH
BO3AYX. 3aKpereHbl KOJOAKH | KOHIOM 2 K phiuary 5, HEHONBHKHO CBS3aHHOMY duian-
nem 4 ¢ oceio koneca. [Ipy:XHHBL 3 cIyKar 418 pacTOPMAskKMBAHUS KOJEC. -

B ropMosax xamMepHOro THnona (cMm. puc. 7.37, a u puc. 7.39, 6)
TOPMO3HOH MOMEHT CO3AETCH NPH TPEHHM Kojomouek 8 (cM. puc. 7.37, a) o topmoauy
pybamky 7, Bpamarowmyiocs BMecte ¢ Gapabanom koseca. [ns pacnopa kosjogouek
HCTO/IB3YeTcsl KaMepa 9, B KOTOPYI0 NPH TOPMOXKEHMM Kojec uepes wmryueps 4 u 10
TOJAETCS CRATHIA BO3AYX HJIM MEAPOCMech. Pacmmpsscs paguansio, 91a KAMEpE OTHKH-

*
l'[pn 3TOM HA CTALHOHAPHBIX A3POAPOMAX MOJ KOJECA CTARATCH CIIC M KOJOIKH.

"Ha puc. 7.39, 6 noxkasan parMenT KAMEDHOTO TOPMO3a. 3pech 6 — TOPMO3HBIE KOAOpOuKM; 7 —
kaMepa; 8 — wrynep.
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MAET YAOKEHHHE HA HEE B CNEMMAILHRIX Nagax TopmosHoro 6apabawa J xomomouxw 8,
¥ MPWKHMMAET WX K BpAIaromeics TopMoanoi pybamke 7. Jl1s pacTopMaXxHpanus KOec
HCOOJIB3YIOTCA BO3BPATHHIC TPYXKHHE, OTXAMAIIIAC KOJOOOYKH & OT TOPMOSHOH
pybarkn 7, BHYTpEHHSS NOMOCTE KOMECA 3aKPHIBACTCH KPHIIIKOH 6.

TopMo3a AHMCKOBOTro Tumna KoHCTpyKnuA TOpMoza TpeacTaBjIeHa HA
puc. 7.38. B Gapabane koneca /| HENOABMAKHO paiMemen kopryc Topmosa 5. Henomemx-
HOCTh KOpryca TOpMo3a obecrieumsaercs Jubo Ero mTMIERHM COETMHERAEM ¢ HETIOA-
BHKHON OCBXO Koseca 23, nmfo KpensieHMeMm Koprnyca Topmo3da Kk duianmy, XecTko
CBS3AHHOMY C OCHIO KONEcA ceapkoil mnW Bonrossiv (oM, puc. 7.38, 6) coemumenmem, no
THOY paccMorpeHnsx B § 7.7 u nokasanaux Ha puc. 7.22 w 7.23 coepnnenunii. (B § 7.7
5]7])1!‘! PACCMOTPEHE PAITHYHLIEC KOHC‘TP}’KTMBHHE PEIIEHUA BONPOCOB 066(3118“](31{“
HEMOBMAXHOCTH KOPMYyCOB TOPMO3OB M TIEPEIAYH OT HHX TOPMOZHOND MOMEHTA HA CTOHKA
ONMOP B MHOIOKOJIECHHIX TeNEXKax.) B kopnyce TopMo3a pasMemaercd Naker Ha CTaiib-
HBIX M YYTYHHBIX (M3 JErMPOBAHHOID UYTYHA) MM METANIOKEPAMWHECKAX AMCKOB /4,
15 (cm. puc, 7.38, @). Ilpn BRIOIOUEHHA TOPMO30B NPHXKAMHON AHCK /3 mopx aelicTereM
ycuauit, paseuBaeMux Gnoxom nununapos 3 (9) ¢ nopmusMu 4 B rHaR3ax 2, pacnono-
KEHHBIX TI0 HNEPUMETPY KOpTyca TOpMoaa (Mo nmepuMerpy jgucka /J3), HauuHAET mepeme-
WATHECH B OCEBOM HATIPABIACHWH W, MPEOAONCBAS CONPOTHBIICHUE BO3BPATHRIX TIPYXUH [2,
HAYMHAET CXHMATEL NAKET AuckoB /4, /5, Iuckn {4 CRA3aHH DUTHOECBHIM COCIMHCHAEM
¢ spamarompuMca Bapabanom koneca [, a Aucku 15 — ¢ HENOABMKHHM, CBAZAHHBIM ¢
OCBI0 KoJleca Kopmycom topmoada J. Pacnonoxenst auckm /4, /5 uepes ogma w obpasyior
NPy CHATHA (PPUKLIMOHHKE Naphl C BHICOKUM Kod(xpunuentom Tpenns p . Boasmoe
UHCAO TOPMO3HBIX MOBEPXHOCTEN, PARHOE YABOERHOMY QUCAY AHCKOB 21, C MIOMATEED
KOHTAKTOB y KaXmoro Fn‘ OTPaHAYHBACMON PAsMEpaMH TOPMO3a (gasmepawm KoJseca),
a TAKXE BEICOKOE JABAEHUE CXATAS JUCKOB ¢y (grma, = (6..7)- 10° Ila [21]) noasoas-
10T TOJIYUATE OYEHB BHICOKOE 3HAYCHHE MAKCAMANBLHOTO MOMGHTA TOPMOXKCHMS KONEC

M max: DA3BUBAEMOrO TAKMMHA TOPMO3AMH,
FI
&5 713
M’r max nn, L qu'r max f rd‘Fn L] ¢ )

TIE 7 — PACcCTOSHHUE OT OCH KOJECA 10 SAEMCHTA TLIOMATH nucKa dF) .

[Tpu c6poce naBIenws K3 WHIMEAPOS J mpyxmen /2 (cM. puc. ’f.JSB, @) OTHKUMAKT
MPIKAMHON 7pck [3 B oBpaTHYIO CTOPOHY, BCGIGACTBHE HErO KOJGCO PACTOPMAXKMBACTCS,
TAK KAk Mexay guckamm 14, 15 obpasyercs 3asop.

Beuay Goabmoro pasorpesa AMCKOB MPH TOPMOXECHHH RX ACHAIOT U3 OTACHbHBIX,
CBSSAHHKIX MExKAY cOBOR ynpyraMm aneMenTamMi (4acTo npyxuHaMu) Cekumii (CeKTo-
pos). Fro nossonser wabexars KOpoOnEHUs AMCKOB NP Harpene. Harpes auckos csepx
NONYCTAMOM MAKCUMATBHON TEMICPATYPH Lo o, MPMBOIHT K YMCHBIIEHIO Koot~
EHTA TPEHMS |1, ¥ MAICHHIO IHEPrOCMKOCTI TOpvoda. [lns auckos u3 cram wim jerupo-
BAHHOTO uyryHa fy.. ... nopzaka 500..600 °C, ans NEpCHCKTHBHHX MAaTEPHATOR,
GepuianHeBsIX CIUIABOB, HANPUMED, 5TA Temiepatypa moxer Geitb B 1,5 pasa nnune.
[TonaraoT, 4To MEPEXOn HA NHCKH W3 GCPUUIMCBHIX CIABOE € GONBIION YAETHHONR
TEIUIOEMKOCTHIO MUIH M3 KOMMNO3MOHOHHBIX MATCPHATIOB HA OCHOBC BOJIOKOH Yriepond
NO3BONIAT CHH3NTh MACCY TOpMO30B Gosee ueM B aBA pasa. JMCKOBEIC TOPMO3a C mpHMe-
nennem KM na ocrose sonokon yraepopa Ha camonere "Bounr-747-400" noasonwam
yMeHbmATE Maccy Koaec na 820 kr. Jinckw ¢ npumenennem KM Ha ocHose BOMOKOH
yraepoaa (MaTpuie, YIPOUHEHHHE YTIEPOIHBIM BOJIOKHOM) NO3BOISIOT KOMIEHCHPOBITH
HEAOCTATKH YrAepoad (Mayi NJOTHOCTh, NMOPHCTOCTH, MATEHHE 3HAYEHWS |, NpH
VBJIAXKHEHHH)
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OueHp BaXHBIM OCTAETCH BOMPOC NPHHYINTEIBHOTO OXTAXKICHAS TOPMO3OB, TAK KAaK
OHM HE YCIEBAKT OCTHIBATH, 0COBCHHO Npu HeGOJABIIOM BPEMEHH MEXAY MOCANKOH N
OUEPEAHBIM BAMETOM CAMOMCTA. JLag npUHYIHTCIBHONO OXNAXKICHHS NPAMCHSIOT BOAY,
NPOAYBKY BO3AYXOM OT BEHTHANTOPOB, TOPMO3d BHHOCAT M3 KOPNyCa KOJECa B MOTOK
Boamyxa (koseca Ha ocHOBHKIX omopax Ty-144),

HuTepecHO KOECTPYKTHBHO B THCKOBOM TOPMO3C PEMIEH BOMPOC 06 ABTOMATHMCCKOH
PCTYJIMPOBKE BETMUMHE 3330pa & MCXKAY NPHKHMHBIM JTHCEOM /J M MAKETOM TOPMOSHBIX
mackos /4 m 15 (em. puc. 7.38, @). TlonoxcHEe NPIEHMHOIO ZHCKA B OCCBOM HAIPABJIE-
HAN onpeaensiercs crepxHeM [/, ¢ KOTOPBIM OH JKECTKO cBa3aH raitkoi. Ho crepxens
11 canamu Tpenus, 60ABIIAMKA, UEM YCHJIHS CKATHS BOZBPATHHIX NpPYXHH /2, CBA3aH
emwe ¢ ynopom /0, sapersiM Ha crepxenn /1. Tlpn mctmpasuwn guckos 14, 15 w
YBEHUECHHMM 3a30pa & npu ouepeanom cpadarTBaHWE TOPMO30E CTepxkens [J, npeopone-
Bas TpeHue B ynope [0, NpoaBMHETCd HA BEAMUMHY 3330pa, HA CTOABKD XK€
MEPEMECTHTCA ¥ NpHXAMHOM auck 13, Taxum o6pasoM, MEX/TY NPHKMMHEIM JHCKOM
13 ¥ maAKeTOM TOPMOBHBIX [OUCKOB ABTOMATHYECKH NOAAEPAHBACTCS MOCTOSHHBIH
3asop 4.

Ha puc. 7.38, a noka3zan MHCPUMOHHBIHA AaTuMK 6 C IIECTEPHEH 7 M NPHBOAOM OT
pefymiei wecrepan Gapabana koreca 8. 3anaua UNEPUMOHHOIO JATYMKA KAK UYBCTEH-
TETLHOTO IEMEHTA CHCTEMB! ABTOMATHUECKOTO PETYJIMPOBAHHS TOPMOKEHUSA BAMEYATH
no 3aMCIICHAD yl'd‘IDBOJ‘:I CKOPOCTH KOJeca mx MPEBRINIEHHE TOPMO3HOIO MOMEHTA HaJ
MOMCHTOM CHJI TPEHWS, TIPHBOASINEE K TOSBICHHIO MPOCKAIb3HBAHMS TOKPHIIIKA 1O
nosepxaoctH BITIT m BO3pacTaHMio e¢ ME3HOCA, M BKTIOYATH CHCTEMY DACTOPMAXWBAHNS
KDICC TPA Pe3KOM YMEHBIICHHH ®, IUTa cOpoca nasichus w3 Groka wmmmeapos § wepea
9ICKTPOMArHATHRIA KJIanaH, DTHM CaMBIM JO/DKHO NPEA0TBPAIMATHCS MOMHOE 3aTOPMa-
KMBAHME KOJEC H HX ABMMKEHHE K030M (T.e. CKOMbhiaecHUE no nosepxHoctH BIIIT), xors
JETUMK B HpDIJ,ECCE TDpMDKEHHﬂ KOJEC MOXET M HC MCHATh CTENCHB HAXarTHs Ha
TOPMO3HBEIE NeAann (Ha rameTky TopMoson). [Ipy YMEHBIICHHH TOPMO3HOTO MOMEHTA
YIIOBAS CKOPOCTh KOJECA ), HAYHET BO3PACTATH, MHEPUMOHHHH JATYUMK OTKIIOYUT
SNEKTPOMATHWTHEL! KJIATIAH, TPEKPAINAS CTPABIHBAHHME JABJACHAS M3 TOPMO3A, W JAaBjc-
HWC B HCM CHOBA BO3PACTACT 10 BCAHUMHEL, COOTBCTCTBYIOMIEH CTCHCHH TOPMOMCHHS,
saganHoi seTumkom. [BMxcHME KOZEC 1H030M NPHBOJZAT K NOBHIICHHOMY H3HOCY
NHEBMATHKOB M CHMKENMIO kKoodpuunenTa Tperms, UT0 YBEINUHBACT AMMHY npobera
caMmoaeTa. le’d H3€ OTHOIMN0 M3 KOJIEC BO3MOXKCH pESKMﬁ PassopoT CaMoJCTa ¥ CX0f ETO
¢ BITL, IToatoMy MpUMMEHEHHE CHCTEMBI ABTOMATHYECKOID PEryIHPOBAHNS TOPMOXEHNS
NOBRIIIACT 6E30MACHOCTh MOMETA, YBEMUMBAET PECYPC MHEBMATHKOB M YMEHBIIAET
sHaucHue Ly, OnHAKO cpenHee SHAYCHME KOIMHIMEHTA TPSHHS [ ., HA TOPMOSHOM
YUACTKE MpUMEPHO HA 25 %, MEHBIIE, UM MAKCHMATBHOE 3HAUCHHUC j: max (3HAUCHHE
f; max Ha cyxom Gerone moxer Gwrs Gossme 0.8, a smauenne fr.cp HE TpEBBINAET
0,5...0.6), uto OBBUCHAETCH B OCHOBHOM HEBHICOKOW UYYBCTBMTEABHOCTBIO AATYMKA K
NPOCKATbIBIBAHHID KOMECd W WHEPUMOHHOCTBID JATYHKA W IPYVIAX JAEMEHTOB CHCTEMBI
PEry/IMPOBAHMNS,

Ina mopManesoll paGoTe mogmmmeEmKos 20 (cM. puc. 7.38, ¢, 0) BAXHE NpaBAIBHAS
3aTSCKKA, XOPOLIHH CMA3OUHEI MATCPHAJ M OTCYTCTBAC 3arpasHeHmd. N4 5T0ro Hapyx-
HEIC KOJIbUA MOAWMIHMKOB 3anPeccOBWBAOT B rueaga Gapabana, a sHyTpeHHMc oBofiMbl
C POJIMKAMA MOHTHDYIOT M 3aTArdBAIOT raikod 24 ma ocu koseca 23, Mexny oBoiimamu
CTABSAT PACTMOPHYIO BTYJKY /8, JTMHY KOTOPOf MOXHO peryaupoBath. [Tosoctn mommmmn-
HHKOB ¢ HABHTOH B HMX CMA3K0H H30IMPYIOT KpemkaMu 2/ ¢ cansawkamu 19, Ha puc.
1.38, a: 16 — 3apsausiid Hunens. Kpennenne konec Ha ocu 23 ocymectsnsercs aubo ¢
NOMOWBIO pACTOPHON BTYakK 25 (cm. puc. 7.38, @), xouTpoBOUHOM Wabn 26, cTakana
27 Hs rafixu 24, ombo Tak, KAK ITO MOKA3aHO HA Buiae b5, rafikoli ¥ KOHTPOBOUHOMN
manboif.



7.11.4. KOHCTPYKUMS JbiX W ONOPHBIX 3JEMEHTOB APYTHX THIIOB.

JI m1 k m. PasaumuaioT JeDK@ A8 SKCIUTYATAIME ¢ A3DOAPOMOB CO CHEXHBM TIOKPO-
BOM M JbDKH g rpyHToBEiX BIIII. Jina ABX DO CHEXHOMY MOKPOBY MOXHO HCTIONB-
30BaTh KPOME METAIMYECKHX TAKIKE M JCPEBSHHBIE WM TUIACTHKOBLIE KOHCTDYKIWH,

HHO 71l CaMo/ieToB Hebonsmmx pasmepos. Jlia camoneros, paborarommx ¢ TPYHTOR
MaJION MPOYHOCTH, MCTIOMBAYIOT METANIAUCCKHE JIHXKA C YAETBHEM fasnenueM or 0,15
10 0,3 MITa, uro ofecreunBaceT HTAM CAMOETAM JOCTATOUHO XOPOMIYIO NPOXONUMOCTh
Ha Takux rpyATax. OOHAKO ¢ yBendueHHEM JHAUEHWH 0, BO3PACTAIOT M FHAUCHHY
koadmunenra compormenenns gemkenmio f. TIpumepsanme nwok 3umoi Tpelyer
GOMBIION TArOBOOPYRKEHHOCTH CAMOJIETA /LISl CTPATMBAHMS €10 ¢ MECTa HA COGCTBEHHOM
THITE,

HepocTaTKOM JIbDK SBASIETCA OTCYTCTBME Y HHX AMOPTHSAIMOHHEIX CBOMCTS, Graromi-
psa YeMy BePTHKATBHEIE M TOPH3OHTANBHEIC HATPYSKHM HA Y3Jbl KPEIUICHHS OMOp ¢
JIBIKAMY TIPH TMOCAKE JOCTHIAIOT SHAUATENbHSIX BeTMunH. [leperpysky i HarpysKd Ha
YaiBl KPETIEHHS ONOP C JIkI’KAMH NpH nocaake camonera #a 20..30 % suime, ueM npn
kosecHoM maccu [21]. JIuka He MoXer 06ecnedHTs BHICOKYIO NYTEBYIO YCTOHUMBOCTH.
caMo/ieTa W XOpOIIYH YIPaBIsSeMOCTh MPH ABMXEHWH MO A3POAPOMY, TAK KAK HMEET
Gonee HWBKOE, YeM Y KOJIeca, BHAUEHHE fg,, (15 IOBHIIICHNA SHAYEHHH f5, TON JTHIKGH
aenawr rpeGHA-kuaH 5, ceveHue A—dA Ha puc. 7.40). [ns ynpasnenus 3aavucHueM [
MCTIOMB3YIOT BIPHICK TOJ JIBIXKY XKHAKOCTH (YMEHBIIAKT f) U TOPMOAEHHE C MOMOUILK
KOCTHLIA MaW mayra I6 (cM. puc. 7.40, 2) ans ysenmuenus f Ha mpolere caMonera,
Macca JBDKE IPHMEPHO PAaBHA MACCe KoJsieca.

Korcrpykups MeTanmmueckol JBDKM s IKCIUIYATALME JIETKOTO MAHEBPCHHON
camonera ¢ I'BIIII nokasana ua puc. 7.40, a. Kopnyc aspku | M3roTapjvpaiorT dame
MOHO/IMTHKIM, JIHTBCM MJIH [ITAMNOBKOM M3 aMOMMHHCBOID CIUIABA, C MPOMHIHPOBAHHEM
HOCKOM 4 (1151 yMeHbINeHus f) M nogomsok (1as 601ee pABHOMEPHONO PaCTIPENEIEHHS

Puc. 7.40. KoBCTPYKIHS ABUKH ¥ OTAEJBHBIX ero sacrei
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Aasnesns non snokei). [Tpogonbasie w nonepeussie pefpa (anadparMsl) NPHAAIOT JIbIKE
HEOBXOMHMMYIO JKECTKOCTh M OBCCTIeuMBai0T HEoOXOIHMYKO NMPOYHOCTE. ITH KE JIEMEHTH
HCTIOJIB3YIOT /18 OPTraHW3AIMM Y3/10B NMOJBECKH JBDKH K CTOWHKE IMACCH, KPEIUieHHs
CTabuaHaMPYIOMIEro AMOPTH3ATOPA 2, IPHAAIONIErO JBUIKE ONPEAEEHHbIA HAKAOH Mepen
nocagxoit, ¥ mumuaapa 3 (ia puc. 7.40, 2 — guanmnpa /4) ynpasnesus TopmosoM J6
(kocTEUTEM WM IwyromM). [Tofos JsDKK 6 AenaiorT M3 COCHMATBHEIX KAPOTPOMHLIX CTATCH
(ero TemmepaTypa OpY ABAKEHHW JBUKM HA HPODEre Camo/leTa MOXKET NOCTHIaTh
400...500 °C). Jna Gomemiero pecypca JBRKH N0I03 I8 HEE ACIAKT ChEMHEIM, TaK KAk
OH GRICTPO MIHAIMBAETCH U TOMVIEXKHT 3aMeHe. Yumuenue maixu A, = [/b, = 4.6, e
{, m b, — COOTEETCTBEHHO [/THHA W OIMDHHA JLDKH, YBeIWUEHWE A, YAYUMACT MPOXONU-
MOCTH [0 HEPOBHOMY IDYHTY, HO YXYIIIAET MAHEBPEHHOCTH CaMONETa.

Jljs moABeCcKH MBDKH K CTOMKE IMACCH CTPEMATCH MCIONb30BATh YHA(GHIMPOBAHHEIC
VB/IH, TOSBO/LIIONHE OHCTPO B SKCIUIYATAIHH MEHSTH KOIECO HA JBDKY W HaobOpOT HpH
nepexone ¢ rpyHTa Wil crera Ha BITIT ¢ mckyccrsensnM noxpuitiem. [Ipn noaeecke
JBDK BMECTO KOJISC K CTOMKAM € PHYAXHOIN MOTBECKOH KOJIEC CHHMAIOT PhMMAD C KOJIScoM
H HABCIIHBAIOT HA TE XK€ Y3/hl peMar 9 ¢ mmpkelt (oM. prc. 7.40, 6. Och noaBeckn bEKH
pacnonaraioT Bo3MoXKHO Gimxke k nofomee ¥ modagu LIM nepkw gna nonyuenus Goace
PABHOMEPHOrO PACTPEE/ICHHS HArpy3K¥ ¢, MO JUIMHE JBDKW [, OPU ACHCTBHE  Cuil
TPEHUS BO BPEMY €C JIBHJKCHHS. Cxema cui, ACHCTBYIOWAX HA JBEKY, NPUBEACHA HA
puc. 7.40, a.

Ha puc. 7.40, 6, 6, ¢ nokasann OGIIAH BAX M CEUYCHAS ONHONO M3 BADMAHTOB KOH-
CTPYKUMK JILIKA IS CHErOBOTO MOKPOBA CAMOJIETA MECTHEIX JIMHMMA, JIBDKA — MeTannu-
YEecKas cﬁopﬂo-mznanoﬁ koHcrpykun., Ona nogsewmsaercs Kk ocu 7 (ceuenne I'—T,
puc. 7.40) na koHue prryara 9 ¢ MOMOMIBID MpoyWKnH /), YCTAHABAMBACMBIX HA CrIEIH-
amsHOM cHoBol KopoGke /7 (em. puc. 7.40, @), cBA3aHHON C KAPKACOM JIBDKA YIOJKAMA
13 » Taramu {2, Bepxamif KoHel peyara 9 UKCHPYETCd HA HIDKHEW YacTH CTOMKM OCHE0
17 (cen. B—b). Crabwmsnpyrommii aMOPTH3ATOP 2, 3aKPEIUIEHHEN HA XBOCTOBOH uacTn
ek (cMm. puc. 7.40, 6), ceusan uepes pwuar § ¢ OCHI 7 yijia HABECKH JIHKH M
ynpasaser yraom HaknoHa sabokd. Llwnwepp 14 (em. puc. 7.40, 2), saxpernenasiil
BIEPEAd V314 HABECKH JIBDKH, YIPAB/ISeT Kauaakoi [5, HHKHHH KOHEN KOTOPOH npen-
crapnger coboi Topmoa 16 ("mryr”, BHIXOASLIMIA TPH TOPMOXEHMM 33 rabapuTsl moa03a
aspku). KoHCTpYKIHS npodhMAMPOBAHHOIO HOCKA JBIKH 4, CBEMHOTO NOA03a 6, a Takxe
H Opyruax yacreil JbIKH C y3J1aMH KpENnJieHud, CBA3bIBAIOIIMMH HMX, MMOKA3dHA HA pUC.
7.40, 6, 8, 2

KoHCTpPYKUHE KONECHO-AHXKHON ONMOpPH OTAHYAETCH OT KOH-
CTPYKUHH OOGHMHOH ONOPH C KOJECOM COYETAHMEM B KAYECTBE ONMOPHHX 3JEMCHTOB
Koneca u HeGoIbmoi o rabaparaM meDER (cM. puc. 7.40, 9). JIBHXCHUE 1O TPYHTY C
BEICOKOH NPOUHOCTBIO 0, TPH TAKOM IACCH OCYMICCTBICTCS HA KOACCAX (IBUKA B 9T0
BpeMﬂ NOAHATA HAA NOBEPXHOCTHIO, HE Kacaercd CC | HEe MEIIAEST HCNOAb30BAHHID pac-
CMOTPEHHBIX BHINE NperaMymects koseca). OnHako npa cialom rpyHTe W NOrpYXeHnn
KOJECa B FPYHT JIbIKA, COMPUKACANCh C NOBEPXHOCTBIO FPYHTA, YMCHBIIAET BMECTE C
KO/ICCOM YACIBHOE JABIEHNE HA TAKOH PYHT M MOBHIUACT NPOXOAMMOCTE CAMOJIETA.

JIkKa KpemuTcs K OCH KOMECA NOCPEACTBOM AMOPTH3ATOPA, XOA KOTOporo noalupaer-
¢4 Tak, 4To0m HE JOMYCTMTh MAKCHMAIBHOTO 00KaThs Koneca.

HepocraTkoM KOMECHO-JIBDKHBIX OHOp siBasercs ux GObluas CIOKHOCTb, MACca
TPyAHOCTH YOOPKH, eciayM AeAaTh JBDKH HA NPHCMICMBIC UL BEICOKOH MPOXOAMMOCTH
YAeJAbHBIC AaBAeHHS (T.e. AOCTATOMHO Goapurnx PasMepos}.

FycenwuHnoe maccwu—cMm, nogpasa. 7.11.1.

Joaku, nonaAaBKH, FUAPOJB XA NPEMEHSIOT HA IHAPOCAMOJIETAX,
KoHCTpYKIHS 9TMX ONOPHBIX JJEMEHTOB COCTOMT M3 Ha0Opa MINAHIOYTOB, CTPHHTEPOR
# oBmMBKH, KOTOPHIM NpPWAAHA onpefenenHas opMa (KMIEBATOCTh) IS MOBHIICHAS
nyTesoi ycrofuusocT. MaTepuasoM Ans MX M3arOTOR/IEHMS Yalle CAYXAT PasNuuHbE
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nnacrmaccel, Tpruem M3 HUX WaroTasnuBaercs u cuiaoBoi Habop. Oanako Gonwmas
macca ¥ GOTbIIOe A9POIMHAMHUECKOE CONPOTHEICHNE B NOJACTE TAKAX ONOPHRIX EMEH-
TOB, onpeaensemoe GOIBEM NOTPESHEIM HX OOBEMOM HA COWHHMLY MACCH [MIPOCAMONE-
Ta, coagacT onpeaesieknyro npobaemy npu BEGOpE OMOpP MIS TEIPOCAMONETOR.

BoanymHO-AMXHBE M KONECHO-BO3AYMWHO-AH XHBHE
OMOpH NOPENYCMATPHBAIT NMPUMEHEHHE HAPSAY C KOJAECOM W JBIKEH KaMep MEexay
NOAOIIBOM JILIXKH M FPYHTOM /I8 CO3AAHMS BOIYIIHOH NOAYIIKM, ¥PABHOBEMHBAIOMEH
BOMBIIYIO YACTH MACCH CAMOMETA, DTO NOIBOMAET PAIrPY3NTH BIKH (KOIECA), YMEHb-
mHTh KOaPGAIHEHT TPEHNS W MOBMCHTH MPOXOTAMOCTh TAKHX ONOpP. ABTOPH TAKHX
npoexkToR (B.H. Koxoxmn u O.B. JIMHTpHEB) CYMTAIOT, YTO OMOPH, MCHOIL3YIOMUE IO
JHKAMA BOAYIIHYIO TOXYIIKY, 1m0 rafapuram GyayT comaMepumal ¢ OBBHUHEME Onopa-
MH, @ 3ATPATHL SHEPIHM HA CO3NAHME BOAYIIHOW MONYIIKHM M ABMXKEHUE CAMOJETA 10
IPYHTY MOTYT OHITBH JaXKe HUXKE, YeM NPH ABIKEHHA Ha obnuHbLIX onopax mo BIII ¢
MCKYCCTBEHHBIM TIOKPHITHEM,

§ 7.12. AMOPTH3ALIMSA LIACCH

7.12.1. HazHayeHne aMOPTM3AUMHA IACCH — TMOIVIOICHUE W PACCCMBAHHC
SHEPrHA YNapoB IPH MOCANKE W JBHKEHHMHA CAMOJETA MO HEPOBHOMY A3POIPOMY C IEIBI0
YMEHBIIEHNS ACHCTBYIOMHMX Ha HEro NMpH 9ToM Harpy3ok. Ilpm mocanke xumHeTHHECKas
SHEprus ypapa A, ONpencisemMas Maccol camoseTd NPy MOCAIKE My, ¥ BEPTHKAb-

2
HOM CKOPOCTBIO CHIDKEHEA ¥y 10 dhopmyste A, = My, V. /2, MEPEXOonuT B IHEPrHK
nechopmanau A . Jlna camoneros smauenna ¥, — ao 3,0...4,5 m/c. 3navenne A
p%‘o" i ! o
OnpegenseTcs it cun IP,, AeHCTBYIOWMX CO CTOPOHBI BIII sa onopsie amemMenThl
(koseca) mocie ux kacanus nosepxuoctd BIIIL, npm nepememennu (omyckanmu) LIM
camoneTa Ha BeAHuHRy Hipg

Hym
Awg = | BPydH = PHyy, (i
0

rae P — cpemnee agauerue IP, — HATPY30K HA Onoph (HA camoner) mpu omyckarmy [IM
camMoneTa or Hyxst 30 Hyp,. azee MOxHO 3anmcars

2
PHipg = MigocVy 12, (1.15)

Kax supno ma cootHomennms (7.15), HATPY3KM HA Y3/IM KpPEIUICHMS CTOEK IIACCH K
2MEMEHTAM KOHCTPYKIMH IUIaHepa OyayT Tem MeHbme, yem Goreme Gyaer Benuuns=a
onyckarms 1IM camoneta npu mocagke Hyyy M YeM MeHpIIE GYIyT BOIHHKAIONIHE Nph
9TOM IEPErpy3KH Ha macch ny, = (TP . /EP, . 3necs (EP)) .. — MaxcuMmaisHOE
3HAUCHAE JEHCTBYIOWMEH Ha maccw (Ha camoner) HArpyskd mpu nocagke; LP, .. —
3HAYECHHE CTOSHOUHON HATPYSKA Ha MACCH.

Onyckanne IIM MoXET nTpoMCXONHTS 34 cuer aepopMannyM KORCTPYKUMH HAAHEDA U
rpyRTa. Onnako pedopmanun miasepa HEBEAMKM, A JonycTuMeie aeopManin rpyura
(rybuna konew h) He AO/OKHE npesmmaths 5.8 cu. [losTtomy nna anaumrensHOrO
yBEMYCHAS 3Hauennil My ¥ yMeHbIeHus asadeHudt (IP).. ., AcHCTBYROMAX HA
CaMOJIET TIPH ET0 NMOCAfKe, B KOHCTPYKIMIO ITACCH BBOAST ynpyrue (aecopMupyembie)
9JIEMEHTH — MHEBMATHKH M AMOPTA3ATOPH (OpPH KOJECHOM IIACCH), MPH APYIAX THIAX
OMOPHBIX DIEMEHTOB — TONBKO amMopruaaTopsl. Eciam ofxaTHe MHEBMATHKOB OCHOBHBIX
ONOP TPEXOMOPHOID MACCH C MEPegHEN Onopol Mpu Mocaike o003HAUNTE 6 @ AMOpPTH-

33TOPOB — B, TO JUIs TEJECKONMUECKAX CTOEK MOXHO MDHESTh Hypg = 8, + 8,,, A
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Prc. 7.41, Iuarpamma pabors oHoxa-
MEPHOTO aMOpTH3aTopa A

CTOCK C PHYAXHOH NOXBECKOH
Kojiec HIlM » 6nﬂ g haep'r,x' rae

eprx — BEDTHKAIBHOE mepe-
MEIEHHe KoJeca Npa mocagke
(om0 cBssawo ¢ O, mepe-
AaTovHBM KoadduuEeaTOM @),
Jlns KONECHOTO INACCH 3HAYE-
A Hypy MOTYT COCTABISATE
or 250...400 MM Ba nerkmx
MAHEBPEHHBIX CAMOJIETAX M [0 :wdmr ] W H
600...700 MM — Oasl THKEIBIX a &
HEMAHEBPEHHKIX CAMOJETOB.

Bossiiue snauenus Hypy A0S TSUKEIBX HEMAHEBPEHHEX CAMOJETOB MpPH MUIABHOMA
sasucumocta EP, = f(H) (puc. 7.41, 6) MOIBOAANT YMERBIINTE BETMUUAR cut P, 0
NEPErpyaok M, MEPENABAEMEIX OT INACCH Ha (BIO3ENISK WM KPEUIO MPH MOCAAKE TAKMX
CAMOJICTOB, 3aTPATH MACCH HA YCHJIEHHE KOHCTPYKIMH JITHX ArpPEratoB ¥ BIPAGOTKY WX
YCTAJIOCTHOIO Pecypea HpH JIBVKEHHHM CAMOJICTA MO HEpPoBHOMY asponpomy. IlpuMeHerne
PHIMAXHON MOABECKH KOJEC ¢ OOMbIIMMM 3HAUSHMSMH Ay, (PK HEGOIBIION BHICOTE
CTOEK IIACCH HA TAKMX CAMOJIETAX, YBEJHYEHHE YHC/IA AMOPTH3ATOPOB HA MHOPOKO/C-
cHBIX onopax (cM. puc. 7.24, @, 7.33) u uncia CTOEK B ONOPE CO CHIDKEHHEM JKECTKOCTH
aMopTM3anuH (YMEHBIIEHHE NPOR3BOHON dEP,/dH) NOoIBOASIT B DA CIyuacs nomy-
wnTh Gonee JIETKYH KOHCTPYKImio miamepa. Opnako ysemmuenue Hyp, NpUBOZuT X
yBenMueHno rabapuTHLEIX PA3MEPOB ONOP M UX MACCH

Jlns HeGOIbIINX. MAHEBPEHHBIX CAMOJIETOB NPH KOMIAKTHOM, yao0HoM ansa ybopku
ACCH PASMEINEHHMM CTOEX TpyaHee obecmeunts Gompuime suauenus Hyyy. ITootoMy mis
HUX YPOBEHb TEPErpysok A, SHAUMTETRHO BHINE, a aMopTHsammns — xectue, Ho mia
3TOTO THIIA CAMOJIETOB CAM IIAHEP PACCYMTHIBAETCH HA GOMBIIHE MEPErPYaKH B MOJIETE,
¥ NOTOMY ero arperathl Ge3 JONOJHMTENLHBX 3ATPAT MACCH CNOCODHB BOCTIPAHEMATE
TOBHINSHHSIE HATPYIKH OT WIACCH,

I'padux sasucumocty P, = f(H) (cm. puc. 7.41, 6) Ha3uBAKOT AHATPAMMOI pabors
amoprusauuy waccu camonera. [Liomaxs Mexay kpusoit TP, = f(H) u oceio abcumce

7

onpegenser paBoTy, BOCIPHHMMAEMYX AMOPTH3AUMEH, Anedl . S

Koadxpuumentsr nommorsr auarpamm 1, = nw/(EP:HﬁM) BO MHOTOM ONPENeNSHoTes
XAPAKTEPOM M3MEHEHMS XeCTKOCTH dX P, /dH aMopTHIAMOHHEIX cuctem mo H.

ITHeBMATHKY MOUTH BCIO SHEPTHIO, BOCIPHHMMAEMYIO MMH, BOSBPALIAIOT CAMONETY,
uTo BH3BAN0 Ou ero Konefanma. Ho aMoprusaTopH, BXONAMME B AMOPTHIALHOHHYIO
CACTEMY INACCH, HE TOJBKO BOCHIPUHMMAIOT SHEPrHi0 YAApOB, HO W 3HAUATENRHYIO ee
YACTH MPEBPAINAOT B TEIUIO W paccemsaroT B atmoctepy. D10 npuBoaRT K GHICTPEIM
saTyxaHuaM konefanmit caMosera npu nocagke. ITHEBMATHKH BOCTIDHHMMAIOT [0
15...20 % xwuneTHueckoif SHeprmu caMonera Ha nocanke, ocranehbie 80..85 % —
aMOPTH3ATOPH!, MO3TOMY AMOPTH3ALMOHHKIE CBOMCTBA INACCH ONPENETHMIOTCH B OCHOBHOM
XapaKTePHCTHKAMH aMOPTHIATOPOB.

Jns aMOPTM3ALMOHHON CHCTEMBI MIACCH YCTAHABIMBAKOTCH OKCILUTYATALMOHHBIE

3
JHAYCHMA Vy O HOPMAM TPOYHOCTH M MAKCHMAJIBHOE 3HAYCHHAE MACCH CAMOJETA M.,
c Ko'mpoﬁ MOXKHC TpOH3BOAMTE NOCAAKY, T.€. TEM CAMBIM 3aJdETCA 3HAUCHHME IKCILTYyaTa-

LHOHHOI HOPMAPYeMOit paboTsl A: = Mol V;)2/2, KOTOpas A0/KHA OhITh MOrIOmEena
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AMOPTH3IAUMEN IACCH NpH HATPY3KaX HA Arperarhl MidHepd, HE NPCBBIMTAOMHY IKCILTY=

ATaUHOHHOIO 3HAueHHs I P: .
MaxkcumanbHas 1019 ITOM JHEPIHM, NPAXOASILEHCS HA AMOPTHSATOP OCHOBHOH OMOP

a 2 .
Tpexonoproro macen, A, =0,5A; . Tpuxopsmasca HA aMOPTHIATOP NEPEHEH ONOPE

MAKCHMAJTbHAS OIS JHEPIHM A: MOKET JOCTHraTh 3HAYCHUH O,ZA: i

7.12,2. Tpebosanus k aMmoprusaTopaM. OcHOBHBIM TpeGOBAHHEM K AMOPTH3ATOPAM
KaXaoit U3 OmOp mWAccH SB/ASETCS MOMIOMICHHE H PACCEHBANME MPUXONAMEHCH HA HX
JI0JI0. HOPMHPOBAHHOM SHEPrHK MPA NOCATKE CAMOJIETA NMPH HATPYSKAX HA YAl KpPErue-
HAS AMOPTHAALMOHHLIX CTOCK K ATPEraraM IUTAHEpa, He NPEBHIIAINHX SKCIUIYATAHDH-
HEIE 3HAYEHHS, NPH MUHAMAIBHBIX rafapaTax M Macce AMOPTH3ATOPOB M AOCTATOYHOR
MX TIPOYHOCTA ¥ HO/TOBEYHOCTH.

Jlng peand3anuy 3TOr0 OCHOBHOTO TpeGOBAHMS:

aMOPTH3ATOP A0/KeH GhITh PACCUMTAH HA TOMIOMEHHE MPUXOAMIICHCS Ha Cro J01K
HOPMHPOBAHHON JHEPIHH Aa‘;;
YCWIMS B aMOPTHIATOpe P, AOMKHBL HAPACTATH TUIABHO, MOCTHIAS MAKCHMYMd

P;w B KOWIE ero ofxkatusi (CM. JuHMIO ced Ha amarpamme paBoTsl aMOpTHIATOPA,
puc. 7.41, a). py 9TOM NIABHO M3MEHSETCH W JKECTKOCTH aMopTusatopa dP,,/dd, ..

Haa NPEAOTBPAIIEHHS MPH ofxxaTun AMOPTH3aTOpd HATPY30K Bobine IKCIIyaTalHoH-

HBIX (P, > .P;;) B €ro KOHCTPYKIMK JO/DKHB GuTH YCTpoicTBa, “cpesaromme” TuKH
HArpy3ok {(cM. Jmwuio ¢fd Ha puc. 7.41, @), HManpuMep, TPOTHBONEPErPY30UHBIE YCTPOH-
CTBA; CAM @AMOPTH3ATOP MOXET OHITh ABYXKAMEPHBIM;

aAMOPTH3IATOp ACMXKEH OBTh MHOrOpa3oswM. Bpemst npamoro u ofpaTHOrO XOI0B He
JOMKHO NPeBHIAaTek | ¢, a pacceMBaHAe TONOMEHHONH JHEPTHH TIPH DTOM A0JDKHO OHTH
TakaM, uTobbl AMOPTH3ATOP GLUI TOTOB K BOCHPHATHIO CAEIVIOUIMX YAAPOB M ITPH STOM
He Grino Gl Bospacranus komebaHuit camonera (oM. § 7.14). Xapaktepucrikn aMopTH3a-
TOpA AOJKHE KAK MOXKHO MEHhIIE 3ABHCETh OT YCJIORWH BHemHed cpens;

AMOPTH3ATOP AO/KEH MMETh XOPOIIHE IKCIIYATALHOHHBIE XAPAKTEPHCTHKH H He
Tpeboeats GosbKX TpyAosaTpar Ha ofcnyKUBAHEE.

B 3aBMCHMOCTH OT MPUMEHSEMOr0 B AMOPTA3aTOpax pabouero Tena oy MoryT GuiTh
KHIKOCTHO-TA30BBIMH,  XUIKOCTHBIMH, NPYXUHHO-(OPUKUMOHHEIMY, DEINHOBBLIMH
(mIacTHHYATHIMM WM IIHYpOBEIMM) ¥ aAp. HamGospluee pacnpocTpaHecHue B INACCH
COBPEMEHHBIX CAMOJIETOB TIOYYAIN KUAKOCTHO-TA30BhIE AMOPTHIATOPE! Kak Hanbonee
HOJIHO OTBEYAIOMME NepeunCIeHHEM BEINE TpeGOBAHHIM K AMOPTHIATOPAM.

7.12.3. KoHcTpyKuMa M paGoTa XHMIKOCTHO-rasoBOTO AMOpPTH3aTopa. B kauectse
pafouero Tena B TAKOM aMOPTH3aTOpe MCHOAL3YIOTCH Tad ¥ XMOKOCTh. as sBasercs
VIPYTHM 57EMEHTOM aMopTH3aTopa. JKHAKOCTE HCHOB3YeTed A CO3MAHMS rHIPABIIH-
YECKMX CONPOTHBJICHHHA W PACCEHBAHMS MMOMIOMACMON SHEpruyM npu pafore amopTH3ATO-
pa. KoHCTpYEKOHE XHAKOCTHO-TA30B0OI0 aMOpPTHIATOPA
OCHOBHOM OTOPHI CAMOJIETa oKasaHa Ha puc. 7.42. AMOPTH3aTOP COCTOMT M3 CTAKAHA-
LMIMHAPA 7 M IITOKA &, ONMPAIOUIErocs B OMMHAPE HA aBe Oykcw 9 u 4 ans mepenaun
HA IUJIMHAP MEepepesHBAIIIAX CHI M H3rMOarnmmx MoMeHTOE (cM. pue. 7.7). Bykca 9
HENOJBMXHO 3aKPENJIeHa B HIDKHEH YACTH IWJIMHAPA (cM. puc. 7.42, 6), a BepxHas 4
(cM. puc. 7.42, a, 6) — DOgBMXHAS, CBA3aHHAS CO INTOKOM raiikod 3, mrpaeT poib

.
HopMal DPOMHOCTH NPEIYCMATPUBAIOT TIOMIONEHHE AMOPTHAZTOPOM MAKCHMANEHON patorer A", A" =

] E] .
- AH Gt T & l.SAH . 3necw G, v G . — COOTBETCTBEHHO BINETHBIA M NOCAA0UHBIH BEC CAMOJETA.
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Puc, 7.42, KOHCTPYKUMA THIOBOIO OfIHOXAMEPHOTO
amopraaaropa, Cxema paborTs! ApyxXKaMepHOro amop-
THIATOpA

nopmHs. B nopmue caeaans orsepcras bompmoro auamerpa. BOBHYTPb MITOKA BXOIHT
nayHRep 2 ¢ npodMIMpOBAHHEIM OTBEPCTMEM B NEHTPE W KaHABKAMHA Ha DOKOBON
NOBEPXHOCTH JUTH NMPOTOKA KHAKOCTH TIPK ABMAXEHWH WITOKA C mopmHeM. J[oHKImKO 6
OrpAHMYHMBAET CHH3Y KaMeEpy BHYTPH INTOKA, 3aN0HEHHYW Xugkoctsio AMI-10.
Bepxuuit ypoBeHbs XHAKOCTH HAXOZATCH Bhime nopwrs 4. CBepXy cTakaH UMWIHHAPA
3aKPHT BEPXHHM AOHMWUIKOM [, 3aKPENMACHEHNIM B crakade radiko#. B gommmxo [/
BBEPHYTA M 3a()MKCHPOBAHA BWHTOM BEPXHSS uYacTh mayexepa. Crepxy B JOHBIIKE
HMEIOTCH fIBA 3aPSAHEIX MITYIEPA IS a30TA M THAPOCMECH. A30T, BHINOTHSIOWMN (hyHK-
UHMI0 YNPYIoro SAEMEHTa B aMOPTH3ATOPE, SATOTHAET BCKO BEPXHIOW TIONOCThH LMJINHAPA,
OrpaHHYCHHYIO CBEPXY AOHBIIKOM [, @ CHM3Y — BEPXHHM YPOBHCM XMIKOCTH.
BaXHBIM 37eMEHTOM B aMOPTH3ATOPE ABIAETCH IUTABAIOWMYH KJIATMAH TOPMOXEHHS
KUAKOCTA HA ofparHOM Xone 5 ¢ HECKo KauTHOX ! OTBEPCTHAMM MaJIEHb-
Koro muaMerpa. CHu3y OH ynmpaercs B Yrop Ha mrToke (cM. puc. 7.42, 6, 2), B BepxHEM
NOA0KEHAH — MPHKMMAETCS K MOPIWHO 4, nepekpuiBas GOIbMYI0 YACTh €ro  OTBEPCTHI
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H CO3AaBas TeM .CaMbiM GONMbIIME rMAPABIAMYECKHE CONPOTMBIECHHS TPH MEPETEKAHMH
JKHIKOCTY M3 OXHOMN TOJ0CTH IWIMHAPA B APYTYIO.

YonorHesus IITOKA, ﬁyKC, JOHHIIEK HANEXHO NPEROXPaHAIOT AMOPTHIATOP OT TEUH
SKMAKOCTH ¥ 3aIIHINAKYT BHYTPEHHIOK IOJOCTh AMOPTH34TOpa OT MONANAHAS B HEEe IPASH.
Tunossie BAPMAHTH KOHCTPYKIAHM IEMEHTOB YIVIOTHEHHS H CEUYEHUH ITHX IJIEMEHTOR
nokasasel Ha puc. 7.42, 6, 0 u HA Buje 1.

Huxwuas 6ykca 9 (cm. puc. 7.42, 0) ¢ ynoTHeHusMA GUKCHPYETCS CHH3Y ralikama
12, 14 n xpumkoit 13 Ha puATAX 15. Ha puc. 7.42, g Gykca 9 ¢ ymwrorHennsvu akcn-
PYETCH TOPLEBOM raidkoi 10°,

Ha puc. 7.42, 6 npuseaeHa THNHYHAS KOHCTPYKIHS BepXHEH MOXBHAKHOA Gykce —
nopHs 4 ¢ OTBEPCTHIMH M KaHAJMAMM [/18 MEPETEKaHns rMAPOCMECH: HA MPIMOM XOJie
— M3 NOIOCTH BHYTPH IITOKA B NOJIOCTH HAN M MOA TOPIMHEM (MEXIY CTCHKAMM ITWIMH-
Apa ¥ mWTOKa), a Ha DﬁpaTHOM X0oAe — W3 NOJOCTH MO NOPITHEM B MOJOCTh HAJ MO-
PLIHEM H BOBHYTDB IITOKA.

Ha puc. 7.42, 0: Il — sodnoussit cansHuk; 6 — MaHXeTa M3 KanpoacHa; !7 — yNiOTHHUTEIbHRR
peaunoBsie Kosbaa; /8 — HapyxuHoe Konbio ma Matepuana JI16T; /9 — crarsHoe CTONOPHOE KOAbLO; 20 —
KOMBUA KIHMHOBMAHBIE M3 (moponnacta; 2] — npecc-mMacnenka; 22 — yIUIOTHHTE/IBHRIE KOThLA s YASPHKaHUs
cMagkm; 23 — Koabua nA0CKME Koxanbie. Ha puc. 7.42, &: 24 — npodmanposanHas Mraia.

Pabora XHAKOCTHO-Ta30BOr0 aMOPTHAAaTOpa AMoprusa-
TOP AOJPKEH NOIMNOMIATh H PACCEMBATH NMPUXOAAUIYIOCH HA €0 AQTIO HACTh KMHETHUECKOH

SHEPIHH CAMOJIETA Aa‘;. TIpn CONPUKOCHOBEHMH € MOBEPXHOCTHK) A3POAPOMA BO BPEMS
nocankM CamoJieTa HaumHAeTcs obxaTtme amoprmsaropa — npsmoi xox. Ilpm arom
yposerb XugKocTi (0Gpramo AMI™-10) BHYTpH MWIMHZPA NOJHAMACTCH — OHA TOXIHPA-
€TCH CHMAY JOHBIIKOM 6 (cM, puc. 7.42, @), ABHraOMMMCS BMECTE CO IITOKOM BBEPX.
Ipn arom coxpamaercs ofbeM KAMEDH C A30TOM B BepxHed uacty wwmmHapa, Jasnenne
a3oTa BO3PACTAET TIO CPABHEHMIO C JABJCHNEM 3apAfKH, BO3PACTAIOT M YCHINS B AMOPTH=

sarope P,,.. Ha cxarue rasa (asora) pacxomyercs 4acTs DHEPTHA Aw, pasras AA. Ha
nwarpamMme paboTs: amopTusartopa Py, =f(8,,) (cm. puc, 7.41, a, 6) AA, onpenenserca
NIOMIAABIO - MEXKAY TOTHTPONOH cxamn rasa ab ®m oceiO aﬁcuucc. l'lpn ABVXKEHHH
MOABMAHBIX YACTEH AMOPTHIATOPa BBEPX HA NMPEOAOJIEHHE CHJI TPEHHMS MEXIY HHMH H

Gykcamu ¥ TPEHMS B YIUIOTHEHMSIX Pacxofyercs eme npamepHo 10 % smnepram As:; (na
amarpamme Ha puac. 7.41, a ora gons AA_, onpefensercs TIOmMansio abde). W, naxonet,
HA TMPEOf0/ICHNE THAPABNMUECKHX COMPOTHE/CHHUN NMpH NEPEeTeKaHUH XHIKOCTH uepe3
HeGo/bIIAe OTREPCTHS B ILTYHXKepe (B APYTHX KOHCTPYKIHAX AMOPTHSATOPOB — MEXIY
OTBEPCTHEM B IOHBINKE TLIVEXKepa 2 # npodwinposanHoit urmoit 24, oM. puc, 7.42, )
PacXOIyeTCsl OCTABIANCH HYACTh NOMMIOMIAEMOl AMOPTAIATOPOM KMHETHUECKOH SHEPrum
camonera AA, (Ha amarpamme 10 miomams cedc). Takum obpaioM, morsomaemas

AMOPTH3ATOPOM DHEPTHA Aai. HA [AMATPAMME OMpPEAEAseTcs MIOMAILID MEXAY KPHBOl
ced u ocsro abecumcec.

DHeprus CAKATONO rasa, HAKOIJIEHHAS B AMOPTH3aTOpe NpH ero ofkaThH, B KOHIE
NPAMOrO XO#a NOCIE NPEKPAlieHns ACHCTBHS BHEIIHEH HATPY3KM MCHONBSYETCH AAf
ofpaTHOro Xona W BO3BPAIIEHHS BCEX MOABMKHEIX YacTel AMOPTH3ATOPA B WCXOAHOE
NOJOXKEHUE 151 BOCTIPHSITAS NOCIEAYIOMUX yaapos. Juarpamma paforTsr aMmoprusaTopa
npyn obpataoM xone onpeaeasercs paGoroi can Tpenms (abd c) u paboroit xuaKACTH
(cde’c). .

.
Ha puc. 7.42, 8, d npuseenbl PA3HLIE BAPMAHTLL KOHCTPYKIMH GYKC M YIIOTHENMI AMOPTH3ATOPOR.
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Ha ofpaTHoM xone mpu PACHIMPEHAH Iasa XHAKOCTh, MEPETEKAS M3 NOJOCTH HOX
nopmeem 4, ofbeM KOTOpOH NPW 9TOM YMEHBIIAETCH, B MOJOCTh HAX MOPIIHEM (CM.
puc, 7.42, 2), NONHUMAET MJIABAIOWEE KOMBUO J(KJIANAH TOPMOXeHUs HA obpaTHoM Xoae)
H NPIKAMAET €r0 K NOPWHIO 4, COKPAIAs TEM CAMBIM YHCIO H TMAMETD OTBEPCTHIL 1s
npoxona xuakocra. [uapasiuueckue CONPOTHRICHHS KUIKOCTH PEIKO BOIPACTAIOT W
TOTNIONIEHHAS aMOPTH3ATOPOM KHHETHUYECKAS JHEPIHS YACTHYHO NMPEBPAMIASTCA B TEMJIO
H pacCcEMBAETCH CTEHKAMH UHIAHADPA B a'rMocc]Jepy. Takum xe NYTEM paCCCHBAETCH W
Tenno or pabore cust Tpenus. PacceMBaHMe NOMIOWEHHO HA NMOCAZKE SHEPrUM NPABOIAT
K 3aTyXaHHio KoaeGaHmii caMoNeTa npH mocamke.

Bun nmarpamser paGoTel aMOPTWUSATOPAa M, MPEXIE BCENO, BUA 3aBUCHMOCTA cedc,
XapAKTEPHAYIOWER XECTKOCTh AMOpTHIaTOpa dP,, /dé,  (ypoBeHs mepesaomuxcs Ha
MJIAHED HATPY30K OT CTOEK INACCH), OOPENETAETcs 3AKOHOM MAMCHEHWS IUIOWAACH
HPOXOIHBIX CEUEHMM [UIS KIMAKOCTH [0 XOIy NBMXCHMS LITOKA amoprasaropa. KoHcrpyk-
THBHO 370 pemaercd noa6opoM AMAMETPOB M UMC/IA OTBEPCTHi B ILIYHXEPE # MOPHIHC,
npohuaemM MPOXOAHBIX CEUEHHA MEXAY TUIYHKEPOM 2 W nopuHem 4, Mexuy npodumpo-
BAHHOI MC0i 24 W oTBepcTHEM B mTyHxkepe 2 M T.4. ONHAKO B AMOPTHIATOPAX NPHXO-
JMTCS MPEXYCMATPUBATh PA3IMYMHBIE JONOMHHTEILHBIE xcrpoiima (npoTMBONEpErPy30U-
HBIE KJanaHbl) AJIS HEAOIYHICHHWS TMHMKOBRIX HArPY30K , ANsd CMATUEHMS aMOPTH3ALKA
H CHHXXEHHS TEM CAMBIM YPOBHS HATPY30K HA ATPEraTel NjaHepa, K KOTOPhIM KPEnsiTca
onopst camonera. ONHAKO YMEHBLICHAE XECTKOCTH aMOPTM3aTOpa MPUBOIMT K yMEHBIIE-

HHIO KOXpMUMERTa 1) — MOVIHOTHL AHarpaMmMbl (n = A;; /P&é:hl} M HEJOACTIONB3OBAHNIO
BOSMOXKHOCTEH AMOPTH3ATOPA.

Ha puc. 7.43, a nokadana XOHCTPYKUMS AMOPTH3ATOPA COBPEMEHHOID MACCAMKMPCKOrO
camonera, a Ha puc. 7.43, 6.k — CXEMH NOJOXKEHHSA JJEMEHTOB AMOPTH3ATOpPA Ha
npaMoM u ofpaTHoM xomax, AMOPTH3AUHOHHAS CTOMKA OCHOBHOM OMODHL BHIMOJHEHA
KOHCTPYKTHBHO B BHIE aMOPTH3aTopa, MMEIOMIErO JBE M30NMPOBAHHEIE APYT OT Apyra
BOIAYIIHEC KaMcphl. Takme aMOPTH3ATOPH CTANH HA3KIBATHCH dgyxkamephbimy. OHM 3a
cuer Gosee MSTKON aMOPTHIAIMHM CHWKAIOT YPOBCHb HATPYS0K HA KOHCTPYKIIWK) TpH
nepenpmkcHEEM camoaeta no BITIT, ofecneynMBaloT IIABHOCTh XOAa M YBEAWYMBAOT
3aNac X0#a aMOPTH3IATOPA MPH MOTHOCTRIO 3ATPYXKEHHOM CAMOJCTE,

Bepxuss xamepa B s a3oTa HAXOAWTCH B BepxHed yactm rumssw /8. OHa BCTasie-
HA B UMTMHAP-Tpasepcy 4 (oM. puc. 7.43, @, 6) W pasrpyxaeT WHIMHAP OT BHYTPEHHETO
nasnedus, [ToaroMy UMIMHAD HMSTOTABAMBAETCS M3 ATIOMHHMEBONO cruiasa. Hukass
KXaMepa g azota H HAXOZWTCH B rmik3c [2 BHYTPH IOTOKA 8 M OTAGIMETCS OT CPegHEH
vyact /J aMOpPTH3aNMOHHOMH cToliku, rae Haxomurtcs xumkocrs AMI-10, maasaromum
nopmHeM 7.

B runnae 12 (cm, puc. 7.43, @) B BepxHEi yacTH ycTAHOBAEH KOpnyc /3, B KOTOpOM
CMOHTHPOBAHbI NMPOMUINPOBAHHAS WA § W KJamaH 6 C OPYXHHOH TOPMOXEHMS
ofpaTHOro xona mopmus 7. I'map3a 18 B nuIMHApPe-TpaBepce 4 3aKperUiena Taikon /9.
BHyTpE rumh3sl BREPHYT 3apsanHbit kaanan /. Ha meoxHed uacrd rth3sl /8 yCTAHOBICH
KofoKon /7, B KOTOPOM HaXOZUTCS TMOpmeHs /5 ¢ npyxuron 20 (cM. sua f, puc, 7.43,
@). B Bepxwmeit wactn mopmEg /5 mMeerca Oykca 16 ¢ Bocembi0 KinanaHamu 3 ans
AEPEeTeKaHNS XUIKOCTH B MOMEHT TIePEKPHITAA OTBepcTHd. B BepxHE! yacTH K0I0K0MA
17 ycranoenen knanag 2. [mabaa {2 BcTaBneHa B HO WTOKA § W 3aTAHYTA raikoi /1.
B yromsruk TpyGKH [0 BBEpHYT 3apagHEGL KnanaH 9.

PaGora amopruaatopa A Hauawhoe nonoxerue TEPS TIOCATKONR (CM.
puc. 7.43, 6). 3a cuer pasnenns asotd B Kamepe B 1TOK 8 BHIABMHYT [0 YyHOpa BHAM3.
Wraa 5 ceomm rpubkom /4 oTTArEBaeT BHMS NOPIICHb /5, cxmMas npyxuny 20. Ilpn

‘l'lynnmpHasl kpunas cfd ua puc. 7.42, a.
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o1om orsepcrus 22, 23 B nopmme IS5 ® B xonokome 17 obecnewmsaior ceoBogroe
NepeTeRARMe KHIKOCTA B amopruaatope. Iliasaompii nopmess 7 NOx AaBIEHAEM A30Ta
B Kamepe H Haxomatcs B Kpajinem BepxueM monoxernn. Kmaman ropmoxerma 6 mox
AeficTBHEM CBOEN TPYXMHBL HAXOAUTCH B BEPXHEM {3aKPHITOM) TNOJOXCHHH.

B. Hpamoli x08 npu ydape (cm. puc. 7.43, @), IlITox 8 smecre ¢ wrviolt 5 asusxkercs
BBepx. B nomocru J BoamMKaeT HIGHTOYHOE JABICHWE, TAK KAK KUIKOCTh TPOXOTHT M3
HEe TOJBKO HEPed KOJBUEBYK MPOTOMKY MEXAY MIIoN 5 u OTBGPCTAEM B JOHBIIKE
nopuas 5. OtBepcTas 23 NEPEKpHTH, TAK KAK H3OBITOUHOE JABJICHAC XMIAKOCTH
npeofoaesaer HaTsxkenue npyxun 20. XKnakocrs nonagaer s nosocTh B uepes orsep-
crua 2/, 22. Knanan 2 orkpuisaercs. A30T B BEDXHEH Kamepe CKuMaercs. Ycunde B
amMopTH3aTOPE P, NpH ITOM CKAAJKWBAETCH H3 CHJIhl CARATHS A430TA, TPEHMS H THIDABIH-
YECKQTO CONPOTHBACHHMA XHUAKOCTH MPA €€ MEPETEKAHWM YEPed KOABUEBYH MPOTOHKY
MEXKIY MIJI0H M AOHHIIKOM mopuss /5.

Tlpn ABMAKEHWM WTOKA ¢ OOIBION CKOPOCTHIO BBEPX NABCHHE XKHUAKOCTH B KAMEDE
A noctHraeT BeqMYWHE 3apPAAKM a30ToM HUXHeR kamepu H. CosgaBaemas 3Tum
JABNECHAEM CHJA, TMPEOIoNeBad CONPOTHRICHAE TPYXHHE XKJanaHa 6, OTKPHBAET €ro (oM.
puc. 7.43, ) B Depemyckaer XHIKOCTE B NMOJOCTh E HAJ maapalowEM NopmHeMm 7,
Topmens 7 omyckaeTcs BHH3, CXuMas a3oT B Kamepe A. OMHOBPEMEHHO YDPOBEHH
RMIKOCTH B Kamepe B NMPAQDKACT MONHAMATHCH. YCunue Py, Temeph CRIAIREBALTCH W3
CHJIBL CKATHS 330Ta B Kamepax B n I ¥ APOCCEAMPOBAHMS KHIKOCTH YEPE3 KOJIBLEBYIO
TNPOTOUKY MEXY MrJA0H M JOHBIIKOM IOPIIHS.

B. Hpamoi xo0 npu yoape ui oGXK@MOZ0 NOAOKEHUS Ui NPU MEONEHHOM O0XKaAMLU.
[Tocne mornomenus SHEPruM NOCAAOYHOIO yOApa M OCTAHOBKM LITOKA & NABICHHME BO
BCEX MOJIOCTAX, 3AMO/HEHHBIX XHAKOCThIO, BHPABHUBAETCH, MpyXuHA 20 nepeMemaer
nopmeHsb /5, BEMOIHAOMENL (YHKIMH NPOTHBONEPETPY30UHONO KJI4NaHa, B KpaliHee
BEpPXHEE TOJ0XKEeHHe A0 ymopa (cM. puc. 7.43, 0), oTEpmBag orsepcTus 23 u 24 s
cBOBOIHOTO TIPOTOKA KHAKOCTH B TonocThk B. Octaetes m csoonnoe MpoTEKanue XuIKoC-
TH B nosocts E. B atoM nosnoxkeHuun B Clyuae Haesna va meposHocrn BITIT paGoraer
TOABKO MHEBMATHKA aMOpTH3atopa, Benuumsa P, ONpENensieTcs CTENeHhio CRATAS
asora B o0enx xamepax B u H, wvem u docmuzaemes OOMbUQS MAEKOCTIb GMOPMUIQUUUL
8 npoyecce pasbeza, npobeza u pyrexku camorema (CM, ApATPAMMY PabOTh IBYXKamep-
HOrO aMOpTH3aTopa Ha puc. 7.44, rae Bmano, uro npm pabore cpasy ofemx kamep
KECTKOCTh AMOPTH3ATOPA YMEHBIIAETCH) ,

I. Ofpamueii x00 (cM. puc. 7.43, e). IlITox moa BO3AEHCTRMEM CXATOIO 430Ta B
KaMepe B mepeMemaercs BHM3, YBeqMunBas o0beM MONOCTH J M 3aNOMHAS €€ Xui-
kocTsi0. Knanan 2 saxpesaercd npyxuHaMu. JKuIKocTh NPOXOAAT M3 N0ACCTH B BHYTDh
KOJIOKOIA M B nonocth A M3 monocTu E yepes ApoccebHBIE OTBEPCTHA B NOPIIHE J W
Kaanane 6, NPHBOAS K TOpMOXeRmio obpatroro xoma mroka. Onmmako paccenmsanmue
NOMVIOMEHHONR JHEPrHH OKAIHBAETCS NPY 9TOM HEAOCTATOYHEIM.

B kouue ofparHoro xona mroka (cM. puc 7.43, &) rpubok umm saxsatemact Gyprak
nopmys 15 u, cxuMas npyxuaHy 20, onyc~

kaer ero BHM3. [lpW 3TOM XHMAKOCTH M3 Kawepa#  Koweoa 8 Komeow 8 uH
nosocTh K BEOKMMAETCH Uepe3d CTYNEeHYATo pfm

PACTIONOXKEHHBIE OTBEPCTHS, 34 Ccuer uero ‘av[ 7~ j

obecrieyMBaETCS MUIABHEIA NOAXOA [MTOKA & P

X ymopy 25. 7

Ha puc. 7.44 nokasama crarmueckas
JuarpamMma paboThl ABYXKAMEDHONO AMOpTH-

Odnoxgmepend
t R
Pac. 7.44. IuarpaMma paboThi ABYXKAMEPHOTO aMOp- 0 LI
TH3ATOpA
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saropa. Kak BuaHO M3 aAMarpaMmsi paGoThsi, KECTKOCTh AMOPTHSATOPA NPH BETYILICHHN
B paboTy BTOPOM KAMEPHI CHAYANA PE3KO MANAET, UTO NO3BOJMSET CHUXKAThH HATPY3KHM HA
waccyH (HA TMIAHEp) NMpPH HACIAE HA NMPEMSTCTBAA, A 3aTEM TOCTENEHHO HAPACTACT BHOBb.
ITormomaemast 9Heprus NBYXKAMEPHBIM AMOPTHIATOPOM TPH CKATHHA Taja (3ammTpHxo-
BAHHAS MUIOMANL HA Auarpamme) 60pIe, YeM A OAHOKAMEPHOTO, MPH OZWHAKOBHX

AHAUCHHUAX aEM u Pai. TIpu sTHX YeloBHIX AyXKaMepHBIH aMopTraaTop ofecneunsaer
BGOMBITYI0 TOMHOTY NHATPAMME, HYEM OJHOKAMCDHBHIH. YBEJMUCHWEM YACHA Kamep B
aAMOpPTH3ATOPE MOXHO "HACTPOMThL” AMOPTHIATOP HA CHMIKCHHE HATPYSOK HA LFACCH TIDH
HAE3[C HA HEPOBHOCTH PA3JMYHOH BCIMYMHEL C PA3JTMUYHEIMH, BCTPEYAIOIMMHCH B
3aAHHBIX YCAOBHSAX SKCIUTYATAUMH CKOPOCTAMH.

Ha puc. 7.42, ¢ npuBencHa ynpoIeHHAd CXeMa ABYXKAMEPHOIO aMOpPTH3ATOPA C
npoHIMPOBAHHON HIVION 24 M BEIHECEHHLIMH CHM3Y PUCYHKA TIOJOXEHMSMH KIATAHA
TOPMOEHMS XKHAKOCTH HA 00paTHOM xoae 5, MOSCHAOMMMA ero paboTy npu npamom
1 06paTHOM Xo#ax mToKa. UHTATENO PEKOMEHAYETCS CAMOCTOSTEIBHO pasofparses B
pabore 2Toro AMOPTHIATOPA HA MPSAMOM M OOPATHOM XOAAX.

7.12.4, Npyrue Bunpi aMopTi3aTopos, KpoMe onucaHHbIX BBIMIE KUIKOCTHO-ra30BbiX
AMOPTH3ATOPOB B KOHCTPYKIMH ONOP MOIYT NPHMEHSThCH PE3MHOBHIC, NPYXKHHHBIE
(DPHKIMOHHBIE) WIH AKUAKOCTHRIE AMODTH3ATOPH M MX HEKOTOPHE KOMOMHALHM,

Pesumosse aMmopruiarops. [lpn paccMorpennu hepMCHHBIX KOH-
CTPYKUM [mAccH YXE YNOMHHAMACH PE3MHOBEIC TUIACTHHUATEIC AMOPTHM3ATOPH, B
KOTOPHIX TIPA MIPAMOM XOAC AMOPTH3ATOPA MPOMCXOTAT O0KATHE PE3MHOBRIX MIACTHH H
nx pebopmanms Mexay npoknankamu. PaGora cuii, BOZHHKAOMIMX TPH ITOM, YACTUUHO
npeo0pa3oBBBAETCS B TCIUIO W paccemBacrcs B atmoctepy. M xora 8 Takux amopruaaro-
pax Ha 0OpaTHOM XOE BOIHHKAET TPEHHE MEXKIY MAACTHHAMH ¥ TPOKJANKAMA, OIHAKO
MAJTAS BEJHUWHA THCTEPE3NCA PEIKO OrpaHAUMBAET 0O1ACTh MPAMEHEHAS TAKMX aMOPTH-
32TOPOB JIerkMMU camoseramn. HenocrarkoM seasercs W noreps pEawHOM CBOMX
YTPYTHX CBOHCTE NPH HASKHX TEMIEPATypax.

B peanHOBHIX aMOPTHIATOPAX M3 NTHYPOBOH PEIMHEI TUCTEPE3UC eme MeHbe. 3aech
peaura pafoTaeT TOMLKO HA PACTSKCHHE, UTO eme DOsbHIE CYAMBACT NPHMEHUMOCTh
TAKHX aMOPTU3aTOPOB.

Mpyx xvuBEHO-DPHEKNHMOBEHHNE AaMOPTHIATODPH COCTOST M3
Habopa CTANBHHX BHEIIHHX M BHYTPEHHHX KoJIell, KOTOPHE BXOJST IPYT B Apyra npn
ofxkaTun amoprusaTopa. Pabora BO3HHKAWKX [IPH STOM CHJI TDEHHS NPEBPAMIACTCS B
TEMJIO ¥ paccemBaeTcd B OKPYXAKIMYIO cpeay. Manag yaesbHas SHEproeMKocTs, 6as-
mas KECTKOCTh, HEM3MEHHAA 10 Mepe ofkaThd, W GOnLIAS MAcCA TAKONO AMOPTH3IATOpA
CAEAATH er0 NPAKTHYECKA HEMPAEMICMEIM HA COBPEMEHHBIX CAMONETAX.

}KHJ]KDCTH}-]E aMOpPTM3aTophH. [Ipn OUCHL BHICOKMX JABICHAIX
(3...5)- 102 MITa) XMAKOCTE MOXET W3MEHAThH CBON NEPBOHAYAMLHBIH OObeM Ha
15...20 %. D710 oOCTOATENBCTEO MCHONB3YETCH B XKMIKOCTHEIX amoprH3atopax (puc,
7.45), npencranamomux coboi TONCTOCTEHHKWIA UMANHAD | €O ITOKOM 7 W mopmHeM 2
¢ oreepcTrsvy 3, 8. YIroTHeHMA 00ecieqMBAOTC KOTBUOM 4 M CANBHHKOM J, 34TArUBa-
eMBIM TaHKO# 6.

Oneprus yaapa NOrMOMEAETCH CXATHEM XHIKOCTH B TONOCTA IwauHAapa u paboroi Ha
NPEoN0CHHE CAJT THAPABIRYECKOro COMPOTHBACHMS XKHAKOCTH NPU NEPETEKAHNH yeped
kanGposannsie orseperns J, 8. Ha oparHoM XOne B Pesy/bTaTe PaclumpeHws >KUTKOC-

1 7345 57 TH 4aCTh OTBEPCTMI B MOPIIHE OKAILIBAIOTCH
MEPEKPHITHIMK, HTO YBEIHYMBAET CONPOTHB-
NEHAE TIEPETEKAHMIO XKHIKOCTA HA OOPATHOM

Puc. 7.45. FKWIKOCTHLIH aMOPTH3ATOP
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xode. ¥ Taknx aMOPTH3ATOPOB OYEHB BRICOKMH KOXP@MIMEHT NOMHOTH AMArpaMMBEL (n =
=(,9), onn Gosiee KOMOAKTHEL ¥ MEHBINE N0 MACCe, YEM XHIKOCTHO-TAS0BHIE AMOPTH3A-
topel. OAHAKO OMEHB BHICOKAS JKECTKOCTh TAKHX AMOPTHIATOPOR PE3KO CHIKACT MX
MpAKTAYECKYI0 IPHMEHAMOCTh Ha COBPEMEHHHX CAMOMETAX, TAC OTHOM M3 BAKHEHIINX
npofaeM ABJISETCH CHHXKCHME HATPY30K HA [IACCH, A OTCIONA M HA IUIAHED CaMOjeTa,
0co0EHHO TIpA JBMXKCHHM CAMOJETOB MO HEPOBHOMY IDYHTY.

KomBunanum paccMOTPEHHLIX BHAOB AMOPTH3ATOPOB MO3BOJISUIH YAYUIIATE XApaKTe-
PUCTHKHM OTAEABHEIX HX BHJOB, HO OUEHb YCJIOXHSIM HPH 9TOM KOHCTDYKLMIO AMOPTH3A-
TOPA, Er0 KCIUIYATALMIO M CYXKamM 061acTh NPHMEHESHHS.

§ 7.13. KWNHEMATHYECKHME CXEMbl YBOPKHW INACCH

B camonerax, seramommx Ha ckopocrax Gonee 250 km/u, mpHMeHsIOT
yOupajomeecs B TMOJETE IWACCH. DTO MO3BOINET CYMIECTBEHHO YMEHBLIIHTL J060ROE
CONPOTHBJICHHE CAMOJIETa, MOAYUHTH JYYIIAE 49DOTHHAMHUECKHE, A CJAEA0BATEILHO, U
JIETHBIE €TI0 XapakTepucTHkH. HecMoTps Ha HEKOTOPOE VBEJIMUEHME MACCH M YOIOKHCHNE
KOHCTPYKIMM ¥ SKCITyATAIAA CAMOJIETA C yOMpaoImuMcs WaccH, B nenoM ero axbdek-
THBHOCTh Bo3dpacraer. [1pu 9ToM, KOHEYHO, YEM NPOIE KAHEMATHYECKAs cxeMa ybopku
1 BBIIIYCKA INACCH, YEM MEHBIIE YCIOXKHEHHE KOHCTPYKIIMM CAMWX OMOP AONOIHMTEIBHE-
My 37CMEHTaMH, OBecneunBalmnME uX YOOPKY ¥ BBINYCK, M, HAKOHEL, YEM MEHBIIE
YCAOKHEHMI CHJI0BOH CXEMBl Kphizia, (DIO3enska WM TOHAOA ¥ MEHBIIE TOTPeOHbIC
o0beMBl, B KoTOphie ybupaerca maccd, Tem Ooabpiie BRArpHI o7 yOOpKH WACCH B
nonere.

Buifop KHHEMATHUECKOHA CXeMbl YOOPKH M BHIMYCKA INACCH — QIOXKHAS KOHCTPYKTOP-
ckas samaua, [Ipu pemenmu 510l 3anaun onpenensroupamy aeagiorca KCC n KoHCTpyK-
UMsi CAMAX OIOP, pa3MepHOCTs M Kommnonoska camonaera, KCC ero arperatos (npu
yBopKe He J0JKHA HAPYIATHCS LEJOCTHOCTh OCHOBHBIX CHJIOBHIX S/IEMEHTOB arperara),
pacnonaraemsie 0GbeME! B T (KOHEUHO, JIErYe peudTh BONPock YOOpPKM CTOMKH 1AccH
¢ onaam xoaecom Ganouroi KCC, uem croiikn ¢ MHOrOKOIECHOIM Teaexkoil depMenHo-
Gamounoit KCC, na eume ¢ pagsopoToM TENEKKH).,

OnsiT camMONETOCTPOEHMS MOKA3EBAET, YTO HaMDOJNEE NMPOCTHIMH N0 KHHEMATHKE
ABAMIOTCH YOOpPKa OCHOBHHIX ONOP WACCH B KPHIO TIO Er0 pasMaxy Mid B FOHAONY Ha
Kpbiie npu y6opKe OCHOBHHEIX ONOP BOOAb XOPAH, YOOpKAa MEpENHHX ONOp BHEPEd Hiau
Hasaja B HOCOBOM yacTH doaeasxka. B oTom cnyuae noBOpoT OMOPE MPOHCXOIAT TOJBKO
BOKPYT OfHOI OCH, 4 HEOOXOMMMOE MOJIOKEHUE Komeca (Koaec) B YOPAHHOM MOJIOMKEHHH
nocTHracTcd BHOOPOM HAKJIOHA OCH TPaBepchl (OCH BPALIEHWS CTOMKH mwaccy npn yhop-
ke) (e, puc. 7.9, noa. I1I; puc. 7.29, oce 9; puc. 7.32, noa. /3 na sune A). Ha arax
PHCYHKAX MOKA3AHEL CTOAKY IHACCH, YOMPAKOLMECH BAOAb PA3MAXA KPBLIA B €10 KOpHE-
BYI0 uacTe. Ho Tak nomyuaercs He Bcerga: npy AUMHHON CTOHKE (CPEAHEepacrONoXeHHOM
no BHICOTE (DrO3ENAXKa KpPHUIE) YXKEe NPHXOAHTCA YCIOKHATh KMHEMATHUECKYH) CXEMY
BBEACHUEM JOMOHATENbHBIX TeMEHTOB. Tax, TONOIHATEIBHBIN ONpene/IeHHON IHHE
CTEPKEHb, CBASAHHLIA C BEPXHHM KOJBLOM PHIMATA CTOAKM C PHIYAXHOW MOABECKOH
K0JIECA, NO3BOASET NpH yOOpKe passepHYTh DEIYAT € KOJECOM B CTOPOHY YKOPOUEHWS
cToiikn 1 yGpaTh KOJIECO B KOPHCBYK) YacTh Kpbuia. [IpuMenenne mapanie orpaMMHOrO
mexaHmama | (puc. 7.46, g), CBA3aHHOrO cO CTOMKON 2 U € NOABMXKHOM OckIO J KOJeca
5, nossonser npu yGopke CTOHKH VAEPXKATH KOJECO B BEPTMKAJLHOM MOMOKCHHH M
yopars ero B GokoByio uacth duosenska. 3aece (cm. puc. 7.46, a) 4 — crepxens,
TPHHYIHTEIRHO Yépes NapauieoTpAMMHBIN MeXaHH3M | PasBOPAYMBAKOIIMI B TPOLECCE
yOopKn ock 3 ¢ KOJAECOM 5 B MOJoXKeHue Aas yGopku B (rosenax.

Ha puc. 7.46, 6, @ nokasana KMHCMATHUECKAS cXema yGOpKM ¥ BRIMYCKA NEPeAHUX
Onop JIErkoro MaHeBpeHHOro camonera {(cm. puc. 7.12 u onmcamme rtaxkolf ONMOpH) M
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camonera C-5, Y60opka arux CTOEK MPOMCXONMT Bnepen nmo noaery. [IpemMyimectsom
TAKOTO HanpaeieHus y6opku no cpasHeHmIo ¢ yGOPKoN HA3aM NPOTHB MOJIETA ABIETCS
Gonee HAZEKHBIE BRITYCK nepegneid onopl. Tak, Jake npu OTKase OCHOBHOM W aBapwii-
HOM CHCTEM BRIMYCKA IIACCH M OTKPHTHH 3aMKa YOPAHHOrO MOJOKEHHS BDYYHYIO C
moMomBIo Tpoca (cM. puc. 7.16, @) mepemHss onopa mop AeHCTBMEM COOCTBEHHON MACCH
BRIXOAHT B Boanymmm NOTOK H CKOPOCTHHIM HAIIOPOM AOXHMMAETCH OO BRIMYIIEHHOTO
MOOXKEHAN, CTAHOPHTCH Ha 3AMOK BBITYIICHHOIO IOJIOKCHHS.

Ha puc. 7.46, ¢, 2 nOKa3aHkl OCHOBHAS ONOPA CAMOJETA C UETHPEXKONECHOH Tenex-
KO#, nogsemennas pamo# 20 k yanam O—O Ha 3aJHEM JIOHXEPOHE KECCOHHOTO KphLia,
¥ MEXAHM3M, MO3BO/SIONIH npH Y6opKe ONOph HA3AJ M0 XOpAe B CHEHMATBHYIO MOHZOTY
Kphiia pa3BOpAUMBATH TeNEXKY ¢ Konecamu Ha 180°. ITpn yGopke croiiku pama 20, no-
BOPAYMBASCH OTHOCHTENBHO Oc O—0 NON NeHCTBHEM CHIOBHIX LWIMHIPOR &, 4epe3 phi-
yar 6, Tary 7, apymieumit pervar 9 W cralHIMSHpYROmuE amopraaatop /0 passopaumsa-
er rtenexxy. Ha puc. 7.46, 6, & 19 — nogkoc; 271 — WITOKHM EAIMHAPOB-TIONHEMHHA-
KoB &,

Henocratok xumemaTHyeckolt cxemsl yOOPKA OCHOBHON OMOPEI, TOKA3AHHOH HA 3TOM
PHCYHKE, B TOM, yTO YOOPKa TEIEKKH HASAX B roHA0ny Ha kpsute cvemaer LIM ceuesns
KpHUTA HA3AN, yxynmas OpoTHBO(AATTEPHHE XAPAKTEPHCTHKH KPHUIA M YCAOQKHSS
BHITYCK CTOEK, OCOBEHHO OT ABAPHHHON CHCTEMBI.

Ha pac. 7.46, 5 npuseseHa KWHEMATHUECKAS cxema yGODKN OCHOBHOH OMNOpE! camone-
Ta Ty-154 Cama KOHCTPYKIHS 9TOH ONOPH TPEICTABISET HMHTEPEC TEM, YTO 910
H; B OPOCTP TOR AEHCTBHEM HATPY3OK HA Oonopy mexauus, Mexanwam
00pa3oBaH MAPHHPHO 34KPEIUICHHBIMM HA CHJIOBBIX SIEMEHTAX KphLIA AMOPTHSALMOHHOMN
croikoit 58 n nogkocoM A/, COENTMHEHHEIMH YEPe3 CPEOHMI Y3esa OLTHI-mapaupa I
Mexay cofolf. Jro mo3dsongeT pasrpysUTh AMOPTHIAUMOHHYK cTodKy 5B oT naruba.
Beiroga B CHJIOBOM OTHOMIEHWH TAKOM CXEMBI OMOPH €IIE W B TOM, YTO MOZKOC —
LHTHHAP-TOTLEMHNK CTOMKH AlJ paboraer Tonbko Ha pacraxenwe. Kax Buano m3
CcxeMnl onopel (cM. puc. 7.46, 3}, crolika 5B OTKJIOHEHA HA3aJ OT BEPTHUKANBHOW OCH M
TpH YBEIHUEHHH HATPYSKH HA ONOpY npH cOMHAXeHHM Touek HuTHU-mapamupa J u I yron
HAKJIOHA CTOMKYM HA3a] YBENWUMBAETCH, 4TO W OBECHEuMBAET PAasrpysky CTOHKH OT
narnfa u paGoTy nomKoca HA PACTSKEHHME,

Kunematrueckas cxema yOOPKH TAKOH OMOPH! BKTIOYAET B ce0S KPOME PacCMOTPEH-
HBIX SJEMEHTOB TEJAEKKY C WICCTHIO KOJECAMH, cTabuinaupyomui amoprusarop EX,
kavanky EK, Tary H/. TlonoxeHne TENeXKN Onpeneaserca nonoxernem Toukn J. [Tpu

yGopKe OCHOBHOW OMOPH MOAKOC-UMTHHAP Al CHMMAercd ¢ DARTOBOTO 3aMKa (CM, pHC.

7.17, 6) W HauMHAET YAIMHATHCS, TOBOPAYMBAS AMOPTHIANHOHHYID CTOMKY BB u
npuBoAd ee B yOpanHoe nosoxenne. Tenexka MOCPENCTBOM CTACHIMIHPYIOMEND aMOpTH-
saropa E2XX, xavanku EK u Tard H /] NoBOpaYHMBAETCS OTHOCHTENBHO TOYKM B, 3ampoku-
JBBARCE KOJecaMu nepx. B mayme}mom MOJIOXKEHHA Onopst TENEXKA HAKJIOHEHA
nepeaHelt YACTBI0 BHA3, UTO NPH NPU3EMICHHH CAMOJIETA C NOJHATON nepenseit onopoit
MNPHAAET TeJEXKe MOpPM3OHTAIBHOE MonoxeHne M ofecneunsaer Gonee paBHOMepHOE
pacrnpedeneHHe HArPY30K MEXKIY KOJNECAMH TEIEXKKH,

Tocne yG0pKy OCHOBHEIX OMOP JIOKM WX HAII B TOHIONAX MIACCH HA KPEUTE 3AKPHIBA-
I0TCH IMUTKAMH 1 GOKOBEIMH TIEDEIHHMHA ¥ 3aJHAMA CTBOPKAMHM.

Ha puc. 7.46, e, % npuseneHa KMHEMaTHUECKad cxema YOOPKH M BEITYCKA OCHOBHOM
ONOPH CAMONETA C 5. Koncrpyknusa Takoil onopet 6uina onncana Bame (M. § 7.7) n
noxasa#a Ha puc. 7.24, a'.. [pu ybopke Takol omopsl monepeunas Ganka I] (cm.
puc. 7.46, e, x) mi’mz 12 BMecre ¢ ueTHpEMa Kojecamu /3 m amoprusatopamu 4

‘llm*a-rum uenecoolpasHo BEPHYTHCS K ONHCAHMIO 9T0H onopst B § 7.7.

11 3ax. 1148
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Puc. 7.47. KOHCTPYXIWS FOHIONE! ANACCH M CTBOPOK

PazBOPAUMBAETCS ¢ NOMOWBK prdara J6 B UMAMEZPOB /7 B KOPNYCe CTOMKE 15 (uums-
aene) Ha 90°. Croiika yOGupaercd B romosisl Qo03ciska TWIRHIPOM-TOTECMHUKOM 18
BECPX KOACCAMH, 3AHHMAN MHHHUMAIbHEI obbeM.

Ha puc. 7.47, a noxazawa roHaosa Ans pasMEUIEHMsE OCHOBHOW OMOPH IHACCH B
yOpanHom nonoxeHwd. [omaosa pacnonaractca sa 3agHMM JOHKEPOROM Kpeuta. Ee
ﬂEpEZ[HBS[ YaCcTh 3aXO0OUT HA BEPXHIOKW M HMXKHIOID TIAHCTH KCCCOHA KPbUIA U COCAHMHSACTCS
€ HMMM TIpH TIOMOILH YroIbHAKOB, CHIOBAS CBE3h COHO/K C BEPXHEH MAHCIbI0 KPhiTd
OCYIIECTBSETCH TAKXKE TIPH TIOMOIH nosca cuaosoi barke J, Caosoi nabop rosnoms
COCTOMT M3 MMNAHTOYTOR, JIOHXKCPOHOB, OKAHTOEHBAIOMIHX BHIPE3 TOI ONOPY, CHJIOBOI
GanKn, CTPUHTCPOR ¥ OOmEEKH. K JOEXCPOHAM KPEMsTCH Y37hl KPErIeHHs CTBOPOK
OCHOBHOH OMOpH,
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BC](]JHTHH OGHIHBKE Ha rOHAOJAE HDO3BOJIET onpeneMThE €€ OCHOBHBIE CHJIOBHIC
JNEMEHTEL, YTO ¥ MPEANATAETCH CAMOCTOSTENBRHO npoaenats uaratemo. Creopku (cM.
puc. 7.47, 6, 8) MO KOHCTPYKUMH npeacrasnsior coboit xopoOky W3 BHemmHEH W BHYTpeH-
Hell OBUIMBOK, MOAKPENACHHBIX NPOAOILHEIME NpobuasvMme ¥ Auadparmamy, Yrpasienue
CTBOPKAMH OCYINECTB/SIETCH MOCPEACTBOM TAT, CBI3AHHKIX ¢ AMOPTH3AMMOHHON CTOHKOI
M ¢ MAIMEIpaMM YOOpKR M BRINycKa creopok. Ha pue. 7.47, 2, 0, e mOKa3aHH BADHAH-
THl Yy310B 2 KpPEeILICHHA CTBOPOK J K OKAHTOBKAM HEIN 7S MACCH, KPOHIITGHHOB HA
CTBOPKAX 4, Y370B KPEIJICHUS THAT A CAJIOBHX IIMIHHIPOB YTIPABJICHAN CTBOPKAMH 5,

§ 7.14. KOJIEBAHHS, BOSHHKAKIIIHWE NMPH IBVKXEHHKA
CAMOJTETA ITO ASPOAPOMY

Tlpm paccmoTpeRmAn 0coGEHHOCTEN KOHCTPYKIEE nepesaux onop (oM. § 7.10)
OTMEHATOCH, UTO CBOGOZHO OPMEHTHPYIOMUECH KOJAeca NEepeXHcH OmOpsl BMECTE CO
CTOUKOH ABAMIOTCA MOTCHIHATLHO OTACHBIME C TOYKH 3PEHHA BO3MOMHOCTH BOSHHMKHOBC-
HIM Ha OOpeIe/cHHON CKOPOCTH JBMDKCHHS caMosera caMoBos0yXxmatomuxcs xonebammi,
Jror Bua xoaebaruii NoMyUAI HA3BAHHME "mMMMMH” W ORI CBY3aH B OCHOBHOM C Mepe-
nwell onopoit, KoJeca KOTopoit BMECTE O CTOHKOR MMEIOT HECKOIBKO cTeneneit cobons
HEB npouecce JBMOKEHHA caMonera MOTYT MOABEPraThHCH !{ecmme'rpulmmuy mryyacf:mm}
Onnrako B nocaennee spems spaeHus "wummu” HAGMIOJAMTUCE U HA OCHOBHKX OMOPAX
THRKEABIX CAMOJIETOR NPH HCI[OCTaTD‘lHDF‘i 061]151-;! KECTKOCTH 0nop, HCCHMMET]}H‘IHUC‘I‘H
HATPYKEHUS M PACHPENEIEHHS MACC W XKECTKOCTEH B KOHCTPYKIMM OMOD.

Bosumxknonenue xoneBanmii THNAa "WMMMH”T BBISBIBAET MHTEHCHBHLIE BHOpaumuH
vacTell (Prosensika M Kpuiad, K KOTOPHM KPENATCS CTOWKM MACCH, ¥ MOXKET NPHBECTH
K CPHBY MHEBMATWKOB, 0OPHIBY JAETANEH CTOEK M PA3pyINeHHIo MU KOHCTPYKIHHM PACIo-
JOKEHHBIX BOMW3M ArPEraToB M, HAKOHEL, K MOJOMKE CAMMX CTOeK u camonera. Orciona
TO BHMMAHHE, KOTOPOE VAEMSMETCH HAYYEHHIO sBfAeHus “mmmu” 1 Mepam Gopslnl ¢ HEM.

Ouenn OnacHIMY SBASIOTCS TAKKE KOMEOaHNs ¢ BHICOKMM YPORHEM JMHAMAYECKAX
HArpy30K Ha ONOpH (A, KAK CAEACTBHE, HA CAMOJIET B IE/I0OM), KOTOpHIE BOIHHKAIOT B
npouecce pasbera, npofera W pyJCHHS CAMONETA [0 HEPOBHOH MOBEPXHOCTH AIPOAPOMA.
Tipr aroM aMmanTyasl kKosneOaHWit uacTell camMoneTa (HANPHMEP, KOHLOB KPHIA H
hio3e1Xa) MOryT HAMHONO TIPEBOCXOMNTH KONEOAHHE HTHX UACTEH B MOJETE W BHIIBIBATE
B HMX NEPErpy3kH, Npesocxopsuiue mneperpyzkm 8 LIM camonera B HECKOABKO pas,
DEDﬁEHHU TS TEKENBIX CAMOJIETOB C KphIHhﬂ'MH 60![11]1[}!)( yﬂJ‘[HHEHMﬂ. Bonhlll HE 3HaAUYEe-
HHUY OAHAMHWYECKUX HATPY30K HA Ql‘[()phl H 4epe3 HUX HA NIAHED BO3HAKAOT NpH
Goprmux HepoBHOCTAX mopepxnoctn BIIII, korna amopTM3AUMOHHAG CHACTEMA Ha
OOpENEIEHHBIX CKOPOCTAX MBAKEHHS CAMOJIETa YiKe He ofecneunBaeT miaBHONO IOTI0-
MEHHA ¥ DACCEHBANMS OHCDIAH YAAPOB 0 HEPOBHOCTH A3PONPOMA.

Hioke paccMaTpHBalOTCH (PHBHUYECKHME OCHOBHI ITHX ABJICHHMH W KOHCTPYKTHBHEIE MEpHI
Gopelnt ¢ HETMA.

7.14.1. Inmmu. C gapaeaneM QIMMMH CTOJKHYIACH MPH IKCILTYATALHH CAMOJIETOR
¢ nepexued onopoit 8 Hauane 1940-x rr. [Tpupoga ororo senerns u Mepsl Gopslsl ¢ HuM
Ouutn mceneaosann akapemukoM M.B. Kenpsmuiem B patore "Illummn nepennero xonecia
Tpexkonecworo maccu” B 1945 r. Kax noxasanwo Ha puc. 7.48 [17], xoneco mepex-
HEA ONOPH MMEET HECKOMBKO CTeneHei cBoBob!: MOBOPOT OTHOCHTE/IBHO OCH CTOMKM (HA
yron 0, puc. 7.48, @); Goxopyio pedOpMAIHI0 MHEEMATMKA (CABMrA HA BEJIMUHHY A,
puc. 7.48, 6); sakpyUHBAHMEC MHEBMATHKA (HA Yroa ¢, puc. 7.48, 6) OTHOCHTENBHO OCH
KOHTAKTHOM MIOMMALKH MTHEBMATHKA H3-33 10 YNPYTOcTH, M3rud cTofKK OT NeiCTBYI0-
HX HA HEe HaI‘py30K.

[Ipu cayyaiiHOM HCCHMMCTPHYHOM MNPHIOXCHHHM HArpyska k kogecy (cuna F ma
puc. 7.48, 6) ¥ ZOCTATOUHOW KMHETMUCCKONW DHEPrMH MOCTYHATENLHOIO ABMMKCHHA
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Puc. 7.48. K ofsacHennio anienna xonebaHmni Tna mmsvu’

camoseTa, Nepenasaemoii kosaecy nepeaHell onops ot nosepxuocra BIII, eosruxaior
camonoaﬁyx.qamm}iec:ﬂ xonebanns koneca (cToikn), BRIPAXKAOMHECS B kosnebarensaoM
B3AAMOCBS3AHHOM Mamenenud (cM. puc. 7.48, 2) meauums 0, A B @ OT Hyas A0 BMX
MaKCHMaJBHOIO 3HAYEHHS CO casuroM (bas, Kak npasuao, pasabiv m/2.

Baanmocaass KonefaTeasHoro HaMEHEHHS NAPaMeTpoB A, O M @ NpOCIEKHBALTCS HA
puc. 7.48, 2. Tak, ecam npH HOPMATLHOM BpAINEHHH Kojaeca Toukm A m B Ha Gerosoit
JOPOXKKE HAXOTHIHCH B IUIOCKOCTH CHMMMETPHH KOJIECd, TO NPH BOZHHMKHOBCHHM GOKOBOI
negopmanEy Koneca CMECTHTCS KOHTAKTHAS IUIOMIANKA M TOUKA A DOMYUYHT CABHI Hi
BenWuMEYy Ay, & TOuKa B — ma penmuMHy Ay < A, TAK KaK TOUKA B HAXOAWTCH BEHIIE
TOUKH A, 1 OHA NMOZOWAET K KOHTAKTHOM mnomanke ¢ MensmuM casarom [17]. Tlpu
NOBOPOTE KOJCCA HA yron o ToukH A' B B’ HA xoHTakTHOH mromazke GyayTr onpeaensts
HOJOKEHME 66 OCH, KOTOpas HOBCPHETCA HA YIOA ¢, PAasBOPAYMBAS NPH ITOM ILIOCKOCTh
Koneca Ha yroa B (echm npeanonokHTh, KOHEUYHO, YTO KOJECO HE MPOCKA/Ih3BBAET
OTHOCHTENBHO MOBEPXHOCTH aspoppoma). TouHO Takxke B3aMMOCBU3b KoscGaTensHoro
HM3MEHCHHS ITHX XE NapaMerpoB MOXHO MPOCTEINTh HA MPHMEPE CIyJYAiHOTO passopora
KOJIECA HA YTOJ 6 M OOCAEAYIOmMEro CMEMIEHAS KOHTAKTHOM wiomanky Ha A. Tlo mepe
YBETHUEHHS CABHIA A M3-3a CHJ CUEIUIEHHMS NMHEBMATHKA ¢ nosepxuocTeio BITIT Gyner
YMEHbIIATECS IO Gro passopora B, moxa He goiner A0 Hyasa (mpa A, ),

Haneme (Kak B NPeabAYIIEM NPUMEPE) HAKOMMBIIARCS CABMT KOHTAKTHON MUIOmA/-
KN TOBEAET K PASBOPOTY KOAECA Ba yron 8, KOTopeil no Mepe ymennmienus A Oyger
BO3pACTaTh 10 aHauenus O = B ., HO yXe B NPOTHBONQIOXKHYH OT HAYAJILHOTO NCROPO-
Ta cTOpPoHY. B paccMaTpMBAEMOM MPAMEPE CUMTANOCH, YTO CTOHKA ABCOMIOTHO XKECTRAS,
Ho peanbHo aro He Tak. KonebarensHuil nponecc, COBEPIIAEMEL KOIECOM, BHAIBBACT
u3ruGHbie Konebauus croliky M Tem GONbIIME, YEM MEHBIIE e¢ XKEeCTKOCTs, [[oaromy
TPAEKTOPHS! KAYCHHN KOJIECA ¢ YUeTOM T0r0 noayyaercs 6osee CI0KHOMN,

AMIUIBTYA OMMCAHHEBIX KOAeOaHMH YMEHBWAETCS, BCAW DHEPTHS, NOABOAAMAS K
KOJIECY, MEHBIIE YHEPIHM AeMNMUPOBAHES, IIABHLM 00pA30M, 34 CHET MCIIOMLIOBAHHS
racuTenel xoneBanuit (oM. moapasa. 7.6.6), a Takke 3a CueT CWJl TPEHWMSA M TIPOCKATh-
3HIBAHHS DHEBMATHKA,

CkopocTh IBHXEHHS CaAMOIETA, NPH NPEeBLINCHAN KOTOPOil BOHAKAKT KoeSamus
Tand "meMME”, BA3HBAKOT KPUMUYECKOU CKOPOCIMbIO LALLMML Vipe Ecnu He uenommio-

BATPH TACHTEA Konebanuh, 10 Lo Vet/ (JR) , rae ¢ — koa(hhHIHERT, YURTEBATOWHH
JKECTKOCTh CTOMKH C MHEBMATHKOM; { — BHHOC OCH KOJIECA OTHOCHTE/NLHO OCH CTOAKH;
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R — pammyc komeca; J — MaccoBbii MOMEHT MHEPUMM DAEMEHTOB NepenHei onopw,
BPaMIaIOMIHMXCA OTHOCHTC/IBHO OCH CTOHKH,

KOHCTPYKTHBHEE MCPH NpEexoTBpamenus koneba-
HuHW ruma "mwuMMu' BKIOYAKT B cebd TIPEXIC BCETO MCMONB3OBAHAC HA
nepesHnx ONMOpax CHCHHATLHEX THAPABIHYCCKHX TacuTencii konebanmii (nemndepos),
KMHCMATHYCCKH CBA3AHHKX ¢ KosecoM (komecamu). Koncrpyknun nemndepon mmmmy,

OB K HEM OT KOJCC, & TAKXKC NPUHIMIE paborst neMmdbepoB GEUM OMMCAWE! BHINE
B noagpasx. 7.6.5 n 7.0.6.

SBrennst MAMMY MOKHO N36EXKATh, CCTM NAPAMETPE, BXOAANINC B BRIPAXCHHE Kot
obecrneuHBAT TOIYUYCHHE 3HAYCHWH pr GOJBIIAX, YEM CKOPOCTH JBIKEHHS CAMOIETA
Ha pgabere n npobere. YBETHUCHHIO 3HAYCHHH V) CIOCOOCTBYIOT: YBCNUCHHE BHHOCA
{ Koseca (HO TPy TOM BO3PACTAIOT NOTPEOHEIE - s yGOPKH KoJee ¥ TPYAHOCTH
yOopku nepeaHeil ONOPH); YBEJIMUCHAC KECTKOCTH OMOPhl H KOJIEC; MPHMEHEHHE KOJEC
MEHBLIETO PAAMyCa; YMCHBIICHAC HCPABHOMCPHOCTH PAa3HOCA MACC {M CAMOr0 pasHoca
MACC) DAEMEHTOB ONOPHl OTHOCHTENBHO OCH CTOHKW. YBENMUCHWIO 3HAueHMi V) crocob-
CTBYIOT YMEHBIIEHHE HATPY30K HA ONOPY W CHIDKEHHE KOXPHIMenTa TPEHMS THEBMATH-
xa 0 nopepxuocts BIITL. Yeenuuenwe >XECTKOCTH OCHOBHEIX OMOP W YMEHBIIEHHE
HEPABHOMEPHOCTH paanoca Mace S7EMEHTOB CTOWKM C!TUCDGC'I‘ByKYI‘ TPEIOTEPALEHMEQ
nogsaeHus “mMMMA” HA OCHOBHEIX DIOPAX TAXKEIBX CAMOJICTOB ¢ Bosbmoi HATPY3KOi
na onopy. Ilokasannoe Ha puc. 7.28 MOMEHTHOE 3aKPEIUIEHHC HA CTOHKE NOZKOCA TAKOM
ONOpH CNOCOBCTBYET YBENHUEHHIO €€ KECTKOCTH.

7.14.2. Koaebanus, BOSHHKAIOLWE NPH JBHKEHHA CAMOJIETA N0 HEPOBHOMH MoBep-
xuoct BINIL, Gyns To meposnas rpydtosas BIITT mwnu weposras Getommponannas BITIT
(HampHUMEp, NOCJAE ee BOCCTAHOBIEHMS OT MOBPEXAEHNH GOEBRIMU CPEACTBAMA), XapaK-
TEPHL BOSHHKHOBEHHEM BOMBIIMX JHHAMHYECKMX HATPY30K HA ONOPH W BECH CAMOJET
B IENOM TPW HAG3AE HA HEPOBHOCTH M KoxeDamwii camonera u ero wacred, Hambonnmyso
ONACHOCTh TAKME HATPYIKY NPEACTABAAIOT AN% KOHCTPYKIUM IIACCH W Y3/IOB NOARECKH
HADYXHHX TPY3OB A% CAMOAETOB ¢ HEBOMBINON BIAETHON MACCOM M BHCOKOH Xec-
TKOCTHIO KOHCTDYKIMA, 4 /1S CAaMOsIeToB Bosibmoi maccsl ¢ Goaee ympyroi KOHCTPYKI-
el HﬂHﬁOﬂCE ONACHBL A8 KOHCTPYKLIHH IWACCH — VAAPHHIE HATPY3IKH, a4 114 Kphlia |
HB}[P&TEJ]E[:] noa KpbLTOM — KOGIEGERHSL

KoncrpykTunsHue Mmepo G0pb0n ¢ oravu konefanuamu camonera
npH ero ARKEHMH TO HeposHOH nosepxnoctd BITIT sakmiouaorcs npexae Beero B
YIYUIIEHAH CBOACTB AMOPTHIAIMOHHON CHCTEMBI IIACCH MPH NEPECeveHnN HEPOBHOCTECH
BIIII 3a cuer yBeqMuEHMS DACCEMBAHWS JHEDTHH AMOPTH3AUMEH IIACCH, MOBEILICHMS
AECTKOCTH KOHCTPYKIIMM I/1AHEPA Ha Warub ¥ KpyueHHe, NPUMEHCHNS AMOPTH3ATOPOR
€ AKTMBHON CHCTEMOI YOPABJICHUS, TIOSBOJISHOMICH B 3aBHCHMMOCTH OT BEJIMUMHBL YCKOpE-
HUH XONA MTOKA AMOPTH3ATOPA M3AMCHATH NABNCHHUC B AMOPTH3ATOPC, HAMCHAN B HCM
YPOBCHb KHAKOCTH. JIIS 3TOr0 HCIONBAYETCS MONOIHHTCABHAS CHCTEMA CO CBOMM
HACOCOM, BAYKOM ¢ XEMAKOCThIO, CAGASIIEH DICKTPOHHON CHCTEMOM, pearnpyromcit Ha
RTOPYI0 TPOM3BOMHYEY MEPEMEMEHns MTOKA aMOpTH3ATOpa. Bymyum coeamHeHHON ¢
NOAOCTHI0 AMOPTH3ATOPA, 3ANOMHEHHON XHAKOCTHIO, JOMOMHATENLHAS CACTEMA TIO3BO-
JHET HIMEHATH YPOBEHL XHUAKOCTH B AMODTHIATOPE W JABJIECHHE B HEM [31] ¥

HuTtepecno Mcnoab30BAHWE 118 YMEHBIUEHHMS JIOTOJTHHTEILHHIX HATPYSOK HA mepe-
JHIOW OMOpPY, BOHHKAIOMMX IIPH HAE3NC OCHOBHHIX ONOP HA HEPOBHOCTH (OpH HToM
nogegeTcd GOMBIIOH NHKAPYIOMMH MOMECHT), H3MCHEHMS BCKTOPA TATH JBHTATENS.
OTKAORCHWE COTIA B TMpcAenax Ao +5° Mo KOMAHJAM CACAAMCH CHCTEMBI, CRA3AHHON
ONATh-TAKH C YCKOPCHHSMM WTOKA aMOPTA3ATOPa, MO3BOSICT 3HAUMTENBHO CHHIHTDH
HArPY3KH HA TIEPERHION onopy, B takod cHcreMe BO3MOXHO WM NPUMEHEHHE CPENCTR
MCXdHH3ALWH Kpblid. XUPDIHHE peaym:ram AAET 30ECH HCMOTb30BAHHME MHOMOKAMEPHLIX
AMOPTHIATOPOR, OOACIUAIWIMK NPEOAOACHAE HCPOBHOCTEN AIPOIPOMOB NPH COOTRETCTRY-
OWEH HACTPOHKE KaXIOH M3 KaMep.
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KOHTPOJABHBIE BOINPOCHI H 3ATAHHA

1, Onpeneante HasHadenue waccH, TIPOAHATHIMPYATE PASTHMUHBIC CXeMBbl WACCH (CAenaiTe MX acknan),
[MokaxuTe HA CALNAHHBIK SCKM3AX NMAPAMETPH MACCH, YRAXKHUTE MX BOIMOMKHBIE 3HAUCHHMS W OT uero ol
3aBMCAT.

2. Crenattre SCKM3 OCHOBHOMH W MepemHefl ONOp, YKAXKUTE HASBANME K OTACBHBIX 0B,
BXOJHLLHX B KOHCTPYKUMK) OTIOP.

3. Hasosure marpyskm sa macck. KAk 9TH HATDYSKM YPAaBHOBCINMBAKIICK HA SEMEHTAX KOBCTDYKUMH
nnancpa? ONMIIKTE KOHCTPYKUUWK YaN0s KPEIIeHHs CTOEK WACCH,

4. Haszosure u npoananusupyire KCC croex maccu. TTOKaxKMTE HA ICKH3AX BTMX CTOCK HATPYKEHHE,
YPARHOBGIIMBAHME ¥ XapaxTep amop M.

5. IlpoanamvsupyiTe W JaHTe CPABHUTEIBHYIO OLEHKY CTOCK C Te M p I
xonec (cuenairTe wmx 9CKM3L). JIOKRKMTE HATPYIKEHHE 3/EMEHTOB ITHX CTOSK, MX YPABHOBELIMBAHWE H
xapaxktep amop O, M u M,.

6. HaaosuTe 0COBEHHOCTH ROHCTPYKIIMHM NEpeinix onop. Kak KOHCTPYKTHEHO PEANH3YeTcs yTpasieHus
PA3BOPOTOM TIEPEIHUX Kosec?

7. OxapakTepuayiiTe MHOTOKOIECHBIE OOPbI, MX NPEMMYILECTsa 1 HegocTaTkM. Crenadte 9CkM3 Onops! ¢
WETBIPEXKONECHOH Tenesxkol M 0OLACHUTE HA3HAYEHME BIEMEHTOR TAKOH OMOPLL

8. ONMIIMTE KOHCTPYKIMIO [MIHHAPOB-TIONBEMHHMKOD CTOSK MIACCH, JAMKOB YGPaHHONO W DBITYIIEHHOM
TONOMKEHHH.

9. Of H THITL OMOPHEIX 2NEMEHTos (crenadime MX ackMann). Oxapakrepuayime
KOHCTPYKLJAIO KOJEC, THITHI mpmmm; W JaiTe MX cpnummm-lym ouenky. Kakos ypoBeHb SHEPTUH, HOMIOIIAe-
MO TOpMBIaME npH ocajxe? K34 1P| TOpM KOIEC M PYKTHBHBIE

Mepbr 00psisl ¢ BTMM SRASHHEM. Hapucyum W 0fbsiCHHTE JHarpamMy paboThi NHEBMATHKA.

10. OnpeneaMTe HEIHAYSHHMC M HRIOBMATE THOBI AMOPTHAATOPOB. Caenaiire HCKMABI HX KOHCTPYKUMM ¥
cxemsl paborsl. Hapucyitze u ofvacaure guarpammy pabotsi amoprusatopa. Hasosute KOHCTPYRTHBNBIE
PEUIEHHS, BAXSIOMME HA B AMArPAMMLL {XAPAKTEPHCTHKY JKECTKOCTH AMOPTM3ATOpA).

11. Ofnacuute apieHue "mUMMH" ¥ HRI0BHUTE KOHCTPYKTUBHEIE Mephl GOpEOE! C STHM SaNeHHEM.

12, Chopmyaupyiite TpefoBanms K IIRCCH H TPHREIMTE TIpMMEPhI PEAAMIAIMH 3THX Tpelomanui §
KOHCTPYKIIHM INACCH,



FTIABA 8

CHUCTEMEI YIIPABJIEHUSA CAMOJIETOM

§ 8.1. HASHAYEHHE CHCTEM YTIPABJIEHWA H TPEEOBAHMH,
MNPENBABIASEMBIE K HUM

8.1.1. Bunml ¥ HasHa4enwe cucreMm ynpapjaenus. CucTemsl ynpasneHus
CaMOJIETOM MOXKHO TIOAPA3ACTHTD HA!

OCHOBHYIO CHCTEMY YNPABJICHHMS, MPEAHASHAYEHHYIO, TIABHBIM 00pasoM, i HaMeHe-
HMS TPAEKTOPHIL OBIOKEHUS caMoseTa, ero 6arancupoBkm u cTabuwanaaunu Ha samasae-
MHX PeKHMax MOJIETa;

JOMOMHUTENBHEIE CHCTEMBl YIIDABJIEHHS, NPETHASHAYEHHBIE 1T YIIPABJICHHS JABUTATE-
JSMM, IIACCH, 3AKPHUTKAMM, TOPMOSHBIMA IINTKAMH, BO3TyX03abOPHUKAMM, PeaKTHBHBIM
COTLIOM M 7P.

3TH CHCTEMBI YIIPABJACHHS PACCMATPABAIOTCH B CHENMAMBHLIX KYPCAX NPA H3YUEHAH
CHJIOBHIX YCTAHOBOK M JHEPreTHUECKHMX CHCTEM CAMO/ICTA KAK HCTOUHMKOB SHEPrUM JJist
BHITYCKA ¥ yOOPKH maccy, 3aKpeuikoB i ap. TloaroMy Huoke s YIPOLIEHHS M3T0KEHHS
repmun  "Crerema ympasjaeHus camoneroM” GyAeM OTHOCHTb TONBKO K OCHOBHOM
CHCTEME YTIDABJIEHHSL.

Cucmema ynpaerenus COBDEMEHHbIM CAMONEIMOM TIPEACTABISET cODOM COBOKYITHOCTD
9/1CKTPOHHO=BBIYHCIMTEABHBIX, HIEKTPHYECKHX, TMAPABJIMYECKHX M MECXAHWYECKHX
YETPOHCTB, 00eCneuMBAOIIMX PEIEHHE CASTYIONHX 3anany:

NWIOTHPOBAHMS cAMOJIeTa (MaMeHEeHHe TPAEKTOPUM MO0JIeTa) JIETYMKOM B HEABTOMATH-
YECKOM H MOIYaBTOMATHYECKOM DEXHMAX;

aBTOMATUYMECKONO YIIPABJICHHA CAMOJETOM HA PEXMMAX M 3TAnax Moferd, MpemycMor-
pennbix TTT;

COSJAHMS JOCTATOUMHOH MOITHOCTH IS OTKJIOHEHHS OPTaHOB YTIPABJIEHWS;

pEaIN3ANAK HA CAMOAETE HEOOXOMMMEIX (3afAHHEIX) XaPAKTEPHCTHK YCTOMUHBOCTH
H YIpaBASeMOCTH CAMOJIETa;

cTa6HIASALEY YCTAHOBICHHKEX PEXKHMOB I0JIETa;

MOBHINEeHHS G£30MacHOCTH MOJETa MyTeM CBOESBPEMEHHOIO ONMOBEIICHHS DKAMAXA O
TOAXONE K ONACHHIM (N0 CKOPOCTH, BHICOTE, MEPErPY3KaM, YIVIaM aTaku, CKONbXEHAS 1
KpEHa M APYTHM [ApaMeTpaM) peXuMaM MOAEeTa M BHOAYM KOMAHI HA OTKJIOHEHME
OPraHos YNPaBJIEHMs!, MPENSTCTBYIOMMUX BRIXOAY HA 9TH PEXHMBIL

[lng nm3MeHEHWs TPAGKTOPAM [BMKCHHS CAMOJETA B MOJNETE HYKHO HM3IMEHSTH
ACHCTBYIOMIME HA HETO CHIB ¥ MOMeHTH. TTporecc M3MeHeHns JEHCTBYIOMMX HA CAMOJIET
CAZl ¥ MOMEHTOB, COSIABAEMBIX OTK/JIOHEHWEM B IOJIETE OPraAHOB YNpPABJIEHWs, HASKIBAECT-
CSl LPOUECCOM YRPABACHIL.

B 3aBuCMMOCTH OT CTENEHHM YYacTUs B IMPOLECCE YNPABIEHWS UYEJOBEKA CHCTEMEI
VOpaBIeHAd MOryT GHITh HEABTOMATHYECKHMH, MOTYABTOMATHUCCKMMM, ABTOMATHUECKH-
MH ¥ KOMOMHMPOBAHHEIMH.
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Puc. 8.1, DreMeHTH CHCTEMb] HEABTOMATHIECKOrO YNPABAGHHS CAMONETOM

CucTeMbl, B KOTOPHIX denosek {(eTumk) BeipalarsiBaer HEoOXOOHMBIE YIIPABNSIONME
MMITYJIBCH (CHTHANBI) M MOCPEACTBOM TOJIBKO CBOCH MYCKYJIBHON 3HCPIAH IPABOAHT
JelCTBAC OPraHbl YNPABACHWs, ODECTEYMBAd OTUM CAMBIM HM3IMEHEHHE TPACKTOPHR
JBIKCHUS CAMOJETA B HYIXHOM HATIDABJIEHWH, HABKLIBAKOT Heeomomamuuecxumy, Taxne
CHCTEMBL BKJIOUAOT; phivard ynpasacung (PY) — pyuky wum wrypsan 2 (puc. 8.1),
nepaau I, OTKAOHEHMEM KOTOPRIX JIETUMK BEONWMT B CHCTEMY YIIPABJISIOMME CHIHAMN
OCYIIECTBAACT MX JOIMPOBKY; OPraHH ympasaewns (anepons 3, PB 4 u PH 5), orkione-
HUC KOTOPHX B COOTBETCTEMM ¢ YNMPABASIONIMMM CUMrHazamu (oTknonendem PY) cosnaer
HEOOXOIMMEBIE U1 WAMEHEHNS TPAEXTOPHH NOJETa CAJIBI M MOMEHTHI; NPOBOAKY YIIpaBie-
HHS, coeguHaomyo PY ¢ oprasamu ynpasicHus.

CucTeMBEL, B KOTOPHX HCOGXOXAMEIC YNPABASIONIMC CHTHAIH BBOASTCH JETUMKOM
MOCPENCTROM OTKJIOHeHHS PY u B koTOpeX, Kpome PY, OpraHoBR yrpasieH#s W mposoi-
KM YNpapJeHus, AMEECTCH eme [IBH])I'[';I paa MCXaHWYCCKHX, MAPABIHUYCCKHAX W ﬂﬁelf.'l‘p}{‘
YECKHX YCTPOHCTE ¥ CHIOBHX npHBOUOB pyach (Bycrcpos), npeobpasyiomyx ynpaniso-
LLME CHTHAMEL B OTKJIOHCHAC OPraHOB YIIPARJCHHS, HASHIBAITCH AOAYAEMOMAMULECKUMIL
3rn cucreMel 06MErYA0T TETYHKY YIPABJICHHE CAMONETOM H MOBHINAIOT KAUECTBO
VIIPABJICHHS.

B cemomamusieckux cucTemMax ynpasagionMe CUrHansl (popMUpyoTes KOMILIEKCOM
ABTOMATHUYECKHX YCTPOMCTB (ABTOIMIOTOM WIH APYIMMH ABTOMATHYECKMMH CHCTEMAMH,
O0ECHeYMBAIOLIMMA B ABTOMATHYCCKOM PEXKHME BHINOTHEHHC OTACTLHEIX 3TANOB MONETd,
— HANpHMEep, 3Tan HABCICHHUS H CONPOBOMICHHUS ICTH, NMOJET N0 3aJaHHOMY MAPWpyTy,
33X0J HA MOcAnKy w Ap.). Jasbme 9TH MMOYABCH, KaK M B MOTYABTOMATHHYECKHX CHCTC-
Mix, npeofpasyrTes CHIOBRIMH IPUBOSAME B OTKJIOHCHUC OPraHoB YIIPABICHHS.

Ha coBpeMeHHEX CAMOJICTAX YAIIE NPMMCHSIOT PASIMYHEC KOMOMHALMM 3THX CHCTEM
yopaeaesus. Tak, HATPAMED, HA CAMOJIETAX C HEDOJPIIMMA A03BYKOBEIMH CKOPOCTAME
MOJIETA XaPAKTEPHO NMPHMEHEHUE HEABTOMATHYECKONW CHCTEMBI YNPABIECHHA B COUCTAHHA
C ABTONMHIOTOM, OCBODOXKIAIOIIHM JECTUAKA OT HEH[}CPEHL‘[‘BEHHOI‘D ynpannmmn caMomue-
TOM [MpHA AJHTEABHOM MOJETE. Ha CKOPOCTHHIX CamoJeTax xapaxrepﬂo HACBIIEHHE
CHCTEMBL  YTPABJEHNAS PA3/JHUHBIMM ABTOMATHUCCKHMM YCTPOHCTBAMH W MOUIHHLIMH
CHIOBbIMH TIPEBOAAME, 00CCTICUNBAMAMH PCIICHKE Beero (unu Gosbmieit uacTu) nepe-
YHCACHHOTO BHIINE KOMILICKCA 3a1ad.

OnHAKO YCNEXH B PA3BUTHH INEKTPOHHOH TEXHUKH U PaspaloTKa MHOTOKAHAIBHBIX
NPHBOAOB BRICOKOH HagexHocri [27] B MOCACGAHME rodbi CO3AANK TEXHMUCCKYKX Gady g
3aMEHBl MHOTOUHMC/ACHHHX ABTOMATHUECKMX W TOJYABTOMATHUECKHMX CHCTEM C HX
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JAATUMKAMM, BHIUHCIMTENAMH H WCTIOMHHTEIBHHMH MEXaHHIMAMH EIMHOH MOIIHOH
MHOTOKPATHO pcsepmposa:-moﬁ aBTOMATHYECKOH BopToBoil CHCTEMON yrpaBreHus,
seinonEsiomed sce nx dyuknun. Ho # B 31UX cACTEMAX He MCKIOUEHH uenosek, PY,
OpraHH YOPABNEHNS H MPOBOAKA ympasieHus (cM. gance puc. 8.20).

Ecam Bce yCTpOWCTBA CHCTEMBI YIPABJICHAS HAXOAATCS HA GOpTy camosera, TO Takue
CHCTEMBI HA3EIBAKOTCH AGMOHOMHBIMU. HECMGTPH H3 ABHBIE JOCTOMHCTEBA CAMOJETOB C
TAKHMH CHCTEMAMH, HA MHOIMX THTAX CAMOJIETOB YACTH YCTPOMCTB CHCTEMBI YOPABACHHA
(ocoBerno Te, uTo TPEBYIOT MOLIIHBIX MCTOMHHKOB 3HEpriy, GO/pmono 00beMa i CBOErO
pa3MEIERHS, UMEIOT GOMBINYI0 MACCY, A TAKKE MOIYT OAHOBPEMEHHO OOCTYKHBATH HEC-
KOJIBKO CaMOJIETOB) MEPEHOCHTCS Ha 3emmo. B arom ciyuae uacts dysrmmi Goprosoi
CHCTeMBbl YNPaBIeHHA NEPEIaeTcs TAKMM HA3EMHBIM YCTPOHCTBAM (HANPHMED, YCTpPOM-
CTBAM CACTEMH HABGIEHHWS, HABATAIMM, CAEMOi mocagkum M gp.). Takme pemeHws
nesiecoobpasHbl 118 CAMOJIETOB C TOUKH 3peHHS SKOHOMAH MACCHl, o6beMa, a rnasHoe,
— noBeEHAT 3(H)EKTHBHOCTH MX HCTOAL30BAHAS ¥ CHUXKCHHA CTOMMOCTH,

8.1.2. Ponb ueioBeXa B CHCTEME YNPAB/eHHsS CAMOJETOM ONpEAeIdeTcs TeM, YTO OH
ABMISETCS OJHHM M3 HJEMEHTOB 3AMKHYTOIO KOHTYpA ynpaBicHus “JETUMK — CACTEMA
vopasacHHA — camoeT” . XapaKTePUCTHKH CHCTEMBI YIIPABJCHHS, CAMO KAUECTBO ITOH
CHCTEMBI ONPEAEISIOTCS XAPAKTEPHCTHKAMH BXOAMIMX B KOHTYD YIPABICHWUS OCHOBHBIX
DEMEHTOB — YE0BEKA, CHCTEMB YIPABJIEHHS B CAMO/IETA KAK OOBEKTA YUDPABICHHMS, MX
B3AMMOCBS3bE0 H B3AHMHEIM COOTBETCTBHEM. BOT moueMy XapakTEPHCTHKH BOIMOXKHOCTEH
YeIOBEKA KAK DJIEMEHTA TAKOTO KOHTYPA HApsay ¢ THMOM M HAIHAUCHHEM CAMOJICTa
ONpefesioT B, CTPYKTYDPY, @ TAKKE BO MHOTOM M XAPAKTEPHCTHKH CAMON CHCTEMBI
YOPAaBJICHHA, YCTAHABTABACMON HA CAMOJETE.

¥YnpouenHo yenosexa (1eTunKa) MOXKHO PACCMATPHBATE KAK CHCTEMY aBTOMATHUEC-
KOTO PEry;JMpOBAHAS, COCTOSIIYI) M3 TPEX B3AMMOCBA3AHHEX onementon (puc. 8.2):

OPraHoB UYBCTB, BHINOMHAOMAX (DYHKUMA JATUHKOB, BOCTIPHHHMAOMINX TIPH H3MEHe-
HuH (huanueckux omymennd (ycwmuit ma PY, monoxenmst ropusonTa M mokasanmi
npuGopoB) CHIHAIE PACCOTVIACOBAHMA &(7) MEXNY 3aJaHHEIMH © IeHCTBHTEIBHBIMN
3IHAYCHWAMH Tlapamerpos monera V, H, n, o, v, B, ...;

UEHTPaILHOH HepBHON cHcTemnl, ofpaarniBaiomeii MH(OPMANAIO OT OPTAHOB UYBCTE
(OUEHMBAIOTCS BEJIMUMHA M 3HAK PACCOMIACOBAHMS NAPAMETPOB MOTETA) M BupabaThiBaiO-
e HA OCHOBAHWM ONBITA MHJIOTHPOBAHHS PEICHHS, HANDABICHHBIC HA YCTPAHEHHE
paccornacoBaHni e{r) (KOMaHIHBIE CHTHAAB IS IBHXCHHA CKEJETHO-MBIICYHBIX
MEXaHWIMOR) ;

CKEJIETHO-MBIIEYHEIX MEXAHW3IMOB, BHINOAHAIOWMX (YHKUAH HCTONHATEIBHEIX
OPraHoB ¥ SHEPTETHUYECKO CHCTEMBL, TIPeoOpasyIONMX KOMARIHKE CHIHAME B TIEPEMELe-
aug PY X(f) ¢ ycnmmamna P(f), DOCTATOUHEIMM 1715 OTKJIOHEHHS OPraHOB YNPABICHHS
HA yrasl 8, HEOOXOMUMBIC A/ HAMEHCHHS MAPAMETPOB MOJETa H YCTPAHEHNS 3aMeueH-
HBIX PACCOIMIACOBAHMMN,

LleATpanbHas HEPBHAS CHCTEMA MOXET BHTOTHATH TAKKe (YHKUMA 3a4aiOmero
yerpoiicTsa no WEGOPMALAN, MOAYUCHHOH W3 MOJETHRIX AOKYMEHTOB, MO KAHANAM
CBA3W, BH3YANBHO W/IH OT APYTHX OPraHos YYBCTB.

Brictpora M TOUHOCTH YNPABASIOWMX YCHIMN M HX COOTBCTCTBME YOPABASIOMIMM
MMMY/IBCAM NANA0T ¢ YBEIMYEHHEM TIEPETPY30K B MOJETe, NPH KHCIOPOTHOM FONONAHHH,
€ YBEMUCHHIEM YACTOTHl IIYAbCA TIPH YCIOKHEHHHA BO3NYIHON 00CTAHOBKY, TIPH YBEIH-
YEHMH CKOPOCTH M3MEHEHHS BHICOTHI, KPEHA, KypPCA W APYTUX MAPAMETPOB NMOJNETA, NpH
ONHOBPEMEHHOM H3MEHEHHH CPady HECKOJIbKMX MapaMeTpoB. Bpems sanasgrBadus
peaknun gerunka cocrasaser 0,2...0,3 ¢ B HOpManBHBIX yCI0BHSX noaeTa u go 3.5 ¢
— NpA HEOXKHIAHHOM [/ HEro MaMeHeHwn obcranosku. Bee 910 orpanAuMBaeT BO3MO-
AKHOCTH MCTIO/Tb30BAHMS JIETYHKA I8 HENOCDENCTBEHHON) YNPABJIEHHA HA CBEPXIBYKOBHIX
camosieTax ¢ 60aBION OKOJO3BYKOBOR CKOPOCTEIO B TPeOYET BBONA B CHCTEMY YTpaB/ie-
HHS PA3JIMHHABIX ABTOMATHYECKHX YCTPOWUCTE, OCYIECTBAMIOMAX (DYHKIAM YIPABICHMS
camoaeToM Bosee ueTko w Oca orpaHAueHMi, TpUCYINUX uenoseky. Kpome Toro, Hexo-
CTATOUHAS MOIIHOCTb MBIIIN K WX DHICTPas yTOMASEMOCTH TPeGyIOT BBONA B CHCTEMY
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Puc. 8.2. Kouryp ynpanienus "qe yTpas. camoner’

YIIpaBJCHAS DA3JIMYHEX YCHIATEEH MOIMHOCTH C IHEPIETHUECKMMHM M CSHSIHME
CHCTEMAMHA, HO ITHM NpPHYHAHAM HEHEEPE}ICTEB'HDQ ynpasnerme CAMOJIETOM JIETHHKOM
B HEABTOMATHYECKOM DEXHME [enecoo0pasHo TONBKO HA CaMOJETaX ¢ HeSosismol
J03BYKOBO CKOPOCTHIO TIo/ieTd, Bo BCEX APYrHX cayyasx HaJauyue JeTudka (muTypMaHa)
Ha Gopry camonera moasoager Gosee SEKTHBHO HCNOJAB3OBATH CAMOAET B GHICTPO
MEHSIOmEHCH, HE MoANAWEeHcs MPOrHo3aM BOAYINHOH 08CTAHOBKE, KOTHA ABTOMATHYEC-
KOE YIIPABAEHHE CAMOJIETOM, C OJHON CTOPOHKL, NOIBOAAET IKMATAKY BOTBINE BHUMAHNASL
YAENATH CKAAABBAIOIIMMCS YCIOBHSM NOJIETA, & C APYroid CTOPOHE, SKMIAX MOXET
BOBPEMS 3METUTh H YCTPAHATH HEMCIPABHOCTH B ABTOMATHKE CHCTEMEL YIIPABICHMS W ‘
OTKJIOHEHHMS OT HOPMAJBHOTO pexnma moserd. Bee 91o mozsonsier nosmicuts Gesonac- i
HOCTH [OJIETA,

8.1.3. TpebGosanusa K cucreme ynpasjenus. Cucrema ynpasnesusa noaxxa obecneun-
BATh B ONPEAEICHHBIX NPEAEAX SHAUEHHAS XaPAKTEPHCTHK YIPABISEMOCTH H YCTOHM-
BOCTH CAMOJICTA B 3ABHCHMOCTH OT €10 THIA, BECOBOH KATCIOPHH M AMATIA30HA CKOPOC-
Teli ¢ TeM, YTOOB CAMOJIET MOF BHINOJIHATH B 3AJAHHAIX YCAOBMAX JKCILIYATALMA BCE
JanauK, NPEIyCMOTPEHHBIE N0 HASHAUCHHWEM. 310 OCHOBHOE TpeloBanue (KOHKPETHaupy-
EMOE B CHEUMAIBHKIX HOPMUDPYIOMAX JOKYMEHTAX, HampuMep, B [14]) DoakHO BbUIOL-
HATECS TP coBmoeHmy OOMMX KO BCEM HACTAM M ATPEraTaM camosera TpeGopamufl
MHHHMYMa MACChl CHCTEMBI, BEICOKOH HAZEAKHOCTH M HE30NACHOCTH NONETA, KUBYUECTH,
yAo0CTE OCMOTPA, SKCILTYaTALMA M PEMOHTA,

Crenududeckne 47158 CHCTEMEL YIpapaesns Tpebosarns:

YIJIh OTKJIOHEHHS OpPraHoB yl]paB."[eHHSl AOKHBI Oﬁﬁcﬂemﬂ'l'b € HEKOTOPhIM 3ATTACOM
BOIMOXHOCTH MOJICTA HA BCEX TPEOYEMBIX MONETHHIX M BAJECTHO-TMOCAAOYHBIX PEKHMAX
(PB eeepx 20...35°, saua 15...20°, PH 20...30° 8 obe cToponsi, 2aeposs seepx 135..,30°,
sana 10...20°, Gbm:mne SHAUCHMA YIVIOB OTHOCHTCH K MAHEBPCHHBIM CAMOJIETAM,
MEHBIIME — K neuanenpcanmu) . Kpaiuue non0Xenus OprasoB ynpas/ieHus J0IKEN
OPPAHMUMBATHCH YIOPAMHM, BRUIEPKHBAOIMMH PACYETHBIC HArPY3KH;

nechopmanus droaensxa, KPEUTLES, ONEPEHAS U IPOBOIKH MEXAHAUECKOTO YIpas/ie-
HAS HE JO/DKHA NPABONHTE K CHIDKCHAID MAKCHMAJBHO BOZMOXKHEIX YIJIOB OTKJIOHCHMS

-
DTi XapaKTEPUCTHKK MayualoTes B aucupnanHe " unamuka nonera”.

-
B OTHX JMANAZ0HAX YIVIOB OTKAOHEHWS OPIAHOE yNPARACHWS Ouy Haubosee adhdexTrsHhL
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opranos ynpasaeHdas ¥ ux 2Q(eKTAHBHOCTH HIA BHSHEATHL XOTS Ol KPATKOBPEMEHHOE
33K/IHHHBAHHE CHCTEMH YIPABICHHS;

BEJIAYMHA MAKCHMATEHEX KPATKOBPeMEHHEX yemmmit Ha PY, norpefusix gna nunoru-
pOBAHHMA CAMOMETA, 3ABACHT OT THNA M MACCH CAMOJIECTA W HE JAOMKHA HPEBHINATH
500...600 H s npononsrom ynpasmeann, 300...350 H — » nonepeunom ynpasnenus,
900...1050 H — & nyrtesom ynpasacHun [14]. Yenma na PY aosmskeBl HApAacTaTh niasHO
u GBITh HATIPABJICHEL B CTOPOHY, IPOTHBONOAMKHYI0 mpmkemuio PY. Ha nponomxwuresns-
HHIX PEXAMAX MOJETa N0KHA obecneunBaThcs OANAHCHPOBKA CAMOJIETA HE TOMLKO IO
MOMEHTAM, HO M 1O ycusmmaM Ha PY;

cHCTeMa ynpaenenus ponxua palorats nuiasro, Ges saemammit, asTokonebamuit
OMACHBIX BUOPALMI, YIPOKAIOMMX IPOYHOCTI H{1IM) 3ATPYAHMIONKX NHIOTHPORAHME,
B mpoBOIKE CHCTEME YTPABAEHMS HE JO/KHO Gbith mi0thTOR;

pa3MEINEHHE MEXAHMBMOB TAT, TPOCOB M JAPYIMX AETAMEH CHCTEMBI YIPABICHHS
JOTAKHO HCKJIIOYATH BO3MOMKHOCTh COMPHKOCHOBEHMS MX C APYTHMH AETANSAMM, TPEHHS
TNONBHXHEX YacTEd CHCTEMBl YhpaBieHmsi of 5MEMEHTH KOHCTPYKUMH CAMOJIETA,
TOBPEKIEHHS WIH 3AK/IMHHBAHHS B NMPOLECCE IKCILTYATAUMH (TPY3aMH, MACCAKHPAMEA
u r.0.). CHIE TpeHns B MPOBOAKE YNMpaBJeHMs, nepemammuecs Ha PY, Taxke sapmcar
OT THIIA ¥ MACCH CAMo/IeTa u He Ao/okHu npessuuars 30...70 H, [pu 6omsmmx asavenw-
AX OTHX CAJ1 B CUCTEME YINpaB/JeHHs HAJ0 NPeTyCMATPHMBATH KOMIIEHCATODHI CHI TPEHMS,
CHUMAKOLIME ATy HArpysky ¢ PY;

JO0JIKHBL 61:[1.'5 HpE,lIyCMD’I‘pEHH MEpkhI, HCKJIYAINHE BO3MOXHOCTh pﬂCCDEHPH{E!THH
JNEMEHTOB NPOBOAKH MEXAHHUECKONO YIPABJACHHS, O0ECTOUHBAHHE HAM CHHKEHHME
JABJICHHS B JHEPreTMUECKHX UACTSX CHCTEMBI;

aoKkHO BeiTh NpegyCMOTPEHO pE3epBHPOBAHKME W AyO/MPOBAHME OCHOBHHIX KH3HEHHO
BAaXXHEX DJEMEHTOB CHCTEMEl YITDAB/JEHHMS /14 NOBHIICHAS B¢ HANEXKHOCTH;

ana obecneucHus Bhicokol GesonacHOCTH nOseToB HeobXomMMO, uTOOM CHCTEMA
ynpameﬂﬂﬂ BKJTHOYAA yCTpDﬁCTBﬂ, HE ﬂOI[}'EKELID[]I]{E BRIXOOa CAMOJIETA HA OMACHHIE
PENKMMBI MOJIETA ¥ CBOEBPEMEHHO CUIHAIMANPYIOMNE O MPUOIHKEHNH TAKMX DEKHMOB;

AOJIXKHO ﬁh['Tb HMCK/JIIOYEHO NONAJaHHe B CHC']'BMY YOpasJjeHHS NOCTOPOHHUX TIpEAME-
TOB;

AomkHA GeTh ofecreyeHa He3aBACHMOCTh ACHCTBHIA OPraHOB YIPABACHHS 1O KPEHY
H TAHTAXKY NPH OTKJIOHEHMH PYYKH ITH INTYPBaja.

B CKCTEMY ynpamex-mn COBpEMCHHBIMH CAMOJIETAMHM HE3ABHCHMO OT CTENEHH ee
CIOKHOCTA M HACHILIEHHOCTH ABTOMATHKON M [PUBOJAMA B KAUECTBE OCHOBHBIX M 00s3a-
TeJbHEIX 2JIEMEHTOB BXOAST OPraHbl YIIPABJICHMS, PACTIONOXKEHHBIE HA KPLLIE M Onepe-
HMHM, KOMAHAHKIE HOCTHl YIIPABJACHNS C PHIYATAMH YHpABJSHUS, HAXOASIIMECH B KaDuHe
2KHMOAXKa, W MPOROAKA YNPABJEHHS, COSAMHAIOMAS DHYATH YIDABJACHWS W Apyrue
IMEMEHTH] CACTEMEl YOPABIEHAS C OPraHAMH YIPABJIEHHS,

§ 8.2. OPI'AHLI YIIPABJIEHUSA

VYerpoiicrsa, MOCPEACTBOM KOTOPHIX B MPOUECCE YNPABAECHHS CAMOJETOM
CO3MarnnTCH HBOGXUHK‘MHE Ang 3TONO CHJIbl H MOMEHTHI, HA3LBAKTCSH opzaqamu ynpasie-
nuf. X OTKJIOHEHHE BHI3LIBAET HAPYINEHWE PABHOBECHY AJPOJMHAMUMECKHX CHJ H
MOMEHTOB, B PE3y/IbTaTe YEro BOIHMKAET BPANIEHHE CAMOJIETA C YIJIOBEIMHA CKOPOCTAMM
©,, Oy, ©, OTHOCHTEIBHO CBS3AHHOH cHcTeMH ocelft OXYZ (puc. 8.3) n uamenenne
TPAEKTOPHE ABWAKEHNS, WK, Haobopor, bararcupoexky (craBminusaunmio) camonera Ha
3a7aHHBIX pexuMax nojaera. Takum o8pasoM, OTKS OPrdHOB ynp s obecne-
UHBACT!

NOTEPEUHY0 OTHOCHTENABHO ocn OX ynpaeBasemocts {(3neponnl, (uainepons,
ANEBOHEI, WHTEPUENTOPH, TH(hDepeHIHANLHO OTKNORgeMEIe ososuaR LITINO);
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Puc, 8.3. Oprans! ynpasJieHust CaMoieTom

MPOAOABHYIO OTHOCHTEMBHO OcH OZ ynpasasemocts (PB, aneronn, LIIITO, nuockue
YIpPABASIEMBIE COMTA PEAKTHBHKIX JBHTATENEH);

nyTeBy10 oTHOCHTEARHO ocn OY ynpaensemocts (PH, LITIBO). Oxsako s passopo-
Ta caMoseTa — M3MEHEHHS €ro Kypca — HYKHO OJHOBPEMEHHO ¢ oTKaoHeEneM PH eme
W cosaars cuny Z = Ysiny (y — yron Kpena), MCKPHBIMIOIYIO TPACKTOPHIO JBHXKCHHS
B TOPH3OHTANBHON MIOCKOCTH (cM. puc. 1.14 u 2.9). TTocnenHee AocTHTAETCS CO3NAHMEM
KpEHa caMonera B CTOPOHY KE1aeMoro passopota. Yrobm nmpH passopoTe camoJieT He
TEPS BHICOTY, HAJ0 VBEJIMUYATH €10 HOTBEMHYIO CHIY (BeIMuMHA YCOSY J0/KHA pas-
HSTHCS CHJIE TSXECTH CAMOICTA) YBEAHUCHHMEM YIJa aTAKM B (M) CKOPOCTH moJjera,
JJ1st DTOr0 HAZO YBEJWYNMTH TATY ABHTATENIEH.

Ha pmc. 8.3 mokasanm opraHsl yOpPABIEHAS CBEPX3BYKOBOrO CAMOJETA: SIEPOHH,
LJIIMO u PH B OTKIOHEHHBIX TOMOXEHHSX W BOSHMKAMOMME BCIEACTEME HTONO PasBopa-
UHBAIOMIME MOMEHTEI H YIVIOBHIE CKOPOCTH PA3BOPOTA @y, Wy, W, IPH OTKJIOHCHUH DyuKH
ynpaeaenns smeped (ot ce6a) u BaeBo, a megagedt — aceoit smepen (ot cebs). Ilpu
TIPOTHBOTIONOXHBIX OTK/IOHEHAsX PY OpraHbl yNpaBneHHd TAKXKE OTKAOHATCH B MPOTHBO-
NONOKHY cTopoHy. KOHCTpYKUMs OpraHoB YNpaBneHHs, HX HArpy’keHue u pabota mog
HArPY3KOH paccMaTpuaBaamch B 1, 4, 5. Kpome nepeyncieHHbIX BRINIE OPraHOB yripasie-
Hus, Ha opbHuTadBHEIX camosierax u camonerax BBIT mcnonsayior crpyiHbIe pyn.

Ha MHOTMX COBPEMEHHHIX CAMOJCTAX, OCODEHHO HA JErKMX MAHEBDEHHBIX, A4
CO3JAHUS BEPTHKATRHBIX ¥ OOKOBBIX YNPABASIOIIMX CHJI, M3MEHSIOMAX TPACKTOPHIO
MOJIETA CAMOJICTA NP HENOCPEACTBEHHOM YIPABJIEHHH TOTbEMHONR M GOKOBBIMM CHJIAMH,
MOryT GBITh MCMOIBH3OBAHE B KAUCCTBE OPraHoB ynpasacHus 3akpeuiku n PB (LITIT0),
CHHXPOHHO OTKJIOHSEMBIC HA 0OCHX KOHCOSAX KPBIIA MHTCPUENTOPHI, NOBOPOTHOE MEpPe-
aaee I'O, aganTHBHOE KPHUIO, CHCLHMAIBHBIE AONOIHATE/BHBE BEPTHKATLHBE TIOBEPXHOC
TH W Ap.

§ 8.3. KOMAHIHBIE MOCThLI YIIPABJIEHHUH

Komandnblie nocms: ynpaérenus COCTOST W3 DPHUATOB YIDABACHWS H
9JEMEHTOB HX KPEIUICHHS B KabuHe oKumaxa. Peiwazu ynpasaeHis — 910 YCTpPoicTsa,
NOCPEACTBOM KOTOPHIX ([TPH OTKJIOHEHHHA KOTOPBIX) JETYAK BBOJHT B CHCTEMY YNpapjie-
HHS YIPABISIOMME CHIHAAL W OCYIECTBISET HX JNO3HPOBKY.

*
B [35] BMeCTO TepMMHA "phMAr YNPARNCHMS” MCOOABIYETCH TEPMMH "kOMaHmHbl pemar”. B coverarmn
€ TEPMMHOM "KOMAHHBIH NOCT YNPARICHWA" STO MAIMITHE,
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a Puc. 8.4, KOHCTPYKLHE K 0 1OCTA YIIp

PaamuaioT KOMAHZHBIE NMOCTBl PYYHOIO YIPABACHMS C PhiYaraMH YNPaBJCHHS B BHAC
PYMKH WJIH KOJMOHKH CO IITYPBAJOM M KOMAHTHHC NOCTH HOXHOTO YNpPABICHHA C
phiuAraMH YNpaBieHHa B BHIe nepancii. TTepBee MCHOIB3YIOTCE B KAHANAX NONEPEYHOIO
H TIPOAOIBHOTO YNIPAB/ACHHS, BTOPHE — B KaHA/E YIPAB/IEHH:A TIO KYPCY.

Ha puc. 8.4, a nokasaHel KOMAHIHEIE MMOCTH YIPABICHHS JIETKOTO MAHEBPEHHOIO
caMoneTa B BHE pyuku [, mepanei 15, ycranosaeuunx Ha nony !/ kabuant netunka.
Ha puac. 8.4, 6 npuBencHA cXeMa YCTAHOBKH oCH 25 pyuxu / B NOTIDHNHHKAX KPOHIITEH-
HOB 4 ¥ I6, ycTaHOBKa caMoif pyuku / B MPOYMIMHAX BMJAKH 24 Ha KOHIE ock 25, a
TAKXKC pbMard 6, 7 u Tarm J, /7 B mposogkax ympasnenns k PB m oneponam. Crpenka-
MU Ha puc. 8.4, 6 NOKA3AHH BOIMOXKHEIE IEPEMEIICHHS PYYKH YIPABJICHHS M PHUATOB
H TAr NPOBOJKA YNpaBacHAs. Jas M3MEHEHAS TPACCH DPOBONKH YIODPABICHHS K 271epo-
HaM Mexay taramu 2 u 17 (cM. puc. 8.14, @) mocTasicHa NEymacuas kauanaka /9.

Ha puc. 8.4, @ noKasansl KOHCTPYKIMS PHUAKHO-NIAPALIEAOr PAMMHOIO MCXAHHEMA
8, 12, 13, xpoHwTedH [0 KPEIICHHS TOr0 MCXaHKW3MA K TNy KAOMHK, KOHCTPYKIMS
nenganeit 15, puvar 9 w tara 5 ynpasnenus PH.

8.3.1. KomaH/HbIe NOCTH PYYHONO YMpageHHs npencrasicusl va puc. 8.4, 8.5 u 8.6.

Pyuxka ynpasaeunusa ciyxker ana ynpapaenus pyied sricorst (LIITO) n
3/IEpOHAMH (MHTEPUENTOPaMH) B OCHOBHOM MaHEBDEHHBIX CAMOJIETOB ¥ MPEICTABIACT
coboit peMar, HMeIOmEl JBe cTeneHH cBobomkl (cM. puc. 8.4, 6 u 8.5, a..2). Ilapauproe
KPEIUICHHE HIDKHEH YacTH pyykd Ha ocH 25 (oM. puc. 8.4, &) wim x oo 2 (cm. prc. 8.5,
Q...¢) W MAPHAPHOE KPCIUICHAWE CAMHX ITHX OCel K mony KabuHH (KPOHMTeHHE 3 HA
puc. 8.5) no3BONHIOT OTKAOHATL pyuky: "Ha cebs” mo 400 MM m "ot ceba” mo 180 mm
Tipy ynpasaeHuH pyaeM BeicoThl (LITITO) n "Bnpaso—eaepo” go 200 MM npu ynpag.ie-
HHMH 3/1EPOHAMH,

HesasdcumocTh ynpasienus B NPOAOJLHOM M [OMEpevyHoM KaHamax B moboll 3
KHHEMATHYCCKMX CXEM YCTAHOBKH PYUKH (cm. puc. 8.4, 6, 8.5, a...2) mocTHraercd Bhi-
NOMHEHHEM onpenesieHHplx ycaosui. Hanpumep, B cxeme, nokazannoi ua puc. 8.4, 6,
TOUKA A HA OCH TIPOYLIHHEI TATH J NO/UKHA HAXOJHTBCH HA MPONO/KEHWN OCEBOM JIMHMM,
npoxopsmei yepes ocs 25 noasecku pyuku /, B cxemax, nokazauumx Ha puc, 8.5, an
6, Touka A Ha KOHIE TATH 5 N0/DKHA HAXOOHTECA HA TIPOJO/DKEHWM och Baaa 2. B cxeme,
npusejeHHOM Ha pHE. 8.5, 2, A3 obecHevenus HE33BMCHMOCTH YNIPABIGHHS B Touke O
TOMXHE MepecekaTbhes ock [ M 2, a B Touke A — Tara 5 ¢ npopojokeHues oca 2, [lpn
YNpABICHMHA SjepoHaMu Tsra 3 (cM. puc. 8.4, 6) wm tara 5 (cwm. puc. 8.5, @) ynpasne-
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Puc. 8.5. CxeMbl KOMAH[IHBIX NOCTOB PYYHOTO YNPARJICHHH

aag PB (LITIN0) onmceBAET KOHHYECKYK MOBCPXHOCTH C BEPWIMHON B TOuKEe A ¢
HEH3MEHHOH AnuHOM ofpasylomed (anuua Tarw 3 wam 5), uem u ofecnevHBaeTca
HE3aBHCHMOCTDb yrpasiacHus dTHMu opranamu. Ha puc. 8.5, a...2 peiuar 6 cayxur ana
YTIPaB/JACHHS 3/1EPOHAMY,

Kak eugso w3 puc. 8.3, @..c, pyuka I npeacrasaser coboit ABynueusii (OTHOCHTEN b~
HO TOYKH () peiyar — TpyOy ¢ PYKOATKO# B BepxHei uactu {(cM, Takxe puc. 8.4), Pyuxa
KPErmuTCs K IPOAOABHON TpyOe — ocH 2, YCTAHABIMBACMON B KPOHINTEHHAX HA MOIIIAN-
mnkax J (cwm. puc. 8.5). Ha puc. 8.4, 6 910 ock 25 B NOZWMNHEMKAX KPOHIITCHHOB 4, /6.
KpoHIITEHREL KPENATCs K MOy KaOuHsL,

Tlonepeunrie TPyOH-OCH /IS YCTAHOBKH PYYKH BCTPEYAKOTCS 3HAMHTEIBHO PEXE,
TaK KAK TAKHE YCTAHOBKHM XYXE KOMIOOHYHTCH ¢ KATAMYJIBTAPYCMEIM CHACHBEM H €
YCTAHOBKOH Teaaneil, a TakXKe MOryT MEMATh ABIKEHWIO HOT TpA  YIPABACHUH
negangaMu.

Eme onua cxeMa YCTAHOBKM DYYKW NpHMBeAeHA Ha puc, 8.5, 6. Pyuka ! umeer anech
och Bpamenna O—0 B npoymmHax 7 mpoaoabHoro sasa 2. Ilpu oTom Tara 5 k PB or
HUXKHErO KOHIA PYYKH NPOXOAMT BAOML OCH Baja 2, 4eM M 00CCIeumMBACTCH HE3ARHCH-
mocTh ynpasnerus PB u oneponamm. [TocneaHue ympasnsioTca oT peuara 6 Ha eany 2,
4 caM BaJ MOBOPAMMBAETCS B MONMIMOHMKAX 3 pyukoii, ¢ KoTopoll Baa cea3an Goatom
4Yepe3 NpoymmuHE 7.

Ha caMonetax ¢ 51eKTPONHCTAHIHOHHEIM YIIPABACHHEM HeGOIBIIOrO pasMepa pyuka
ynpasiewust (cM. pac. 8.5, @) ycramaBnaMBaeTcs, Kak NpaBMio, HA npasom Gopry
{camoner A-320). Droit pyukod 3aJa10TCH YNPABASIOUWME CHTHANK B TPOACABHEIX H
NONEPEYHBIX KAHANAX YIPABJICHAS CAMONETOM.

Pykostkm pyuex obnaumuosanm maactmaccoit ¢ npoduauposannoit (pebpucroin
NOBEPXHOCTBIO 715 yAoOCTBA 00XBaTa PyYKW MambuaMu pyk. CTaHZApTOB 37€Ch TOKA
Her. Ha pykoaTkax 23 (cm. puc. 8,4, @) ycranaBanBaoTcs rameTky 20, 21 nnsa ynpas-
JieHHs TOPMO3aMH KOJIEC M BOOPY’KEHHEM M KHONKHM M NMepekmodarent 22 BKAKYeHAd
Y yOpaBicHAd pasTHUYHEIMK YCTPOHCTBAMH, HANPHMED [/ YNpPaBACHHS TPHMMEpaMH,
BKJIFOYEHHS ABTONMAIOTA, CAMOJETHOrO meperosoproro ycrpoicrea (CI1Y) m T.a. Ha
COBPEMEHHKIX MCTpebUTENaX HA PYKOSTKAX PYUeK MOrYT YCTAHABIMBATHCHA, HATIPHMED,

334



KHIONEJb W KHONKA 3aXBATA LEIH JOKATOPOM, TAMIETKA YNPABJEHAS BCEMHM BHAAMK
BOOPY>KCHHS U JIp.

Pykoatka 23 (cm. puc. 8.4, @) pyuxu moxer ObiTh CBSI3aHA ¢ BEpXHEH HACTHIO TPYOHI
| npM nOMOIIM KAPAAHHOIO yCTpOCTBa, odecneunsalomero ce "nepenoM” (OTKJIOHEHUE)
B MPOAQ/ILHOM M TOMEPEMHOM HANpAReHHsX. TAKOA NEPEIOM PYKOSTKN HEOOXOmMM LTS
SKCTPEHHOTO MNMEPEX0Ja HA PYYHOE YNPABIACHHE IPU BKAIOYCHHOM ABTONMAOTC TIPH
BOSHHMKHOBCHHH ONACHRIX U180 T0/CTa cuTyaumil. PyKkoSTKa BO3Bpamactcs B HEHTPATLHOE
NOAOKCHAE NPYXHHAME, DPAa3MCIUCHHEIMH BHYTpa Hee. [IpH 9TOM OIHOBpEMEHHO K
NPOBOIKE YIPABJICHAS CHOBA MOAKJKYACTCH ABTONWIOT, TAK KAK OTKIOHCHWE PYKOATKHA
M e BOJBPAIUCHHE B HEHTPATBHOE NOJIOXKCHNAC CBN3AHEL C BKJIOUEHWUEM M OTKIIOYCHACM
MHKpOHHKJIlO‘{aTMEﬁ IUIEKTPH'-ICCKHX ILC]'[EI“‘[ ABTOMAIOTA.

IlrypsaAbHOE YNPABJAEHHKE — KOIOHKH YNPARICHMH, NOKA3AHHBIC
Ha puc. 8.5, e, x m 8.6, cayxar nna ynpasaenus PB memasespeHHbIX camoieTos
OTKJIOHCHHCM KOJIOHKH YIpasjacHus "oT ceba” m "Ha ceds” m a1epoHaMu — nosopoTom
wrypsana ! (cm. puc. 8.6, @) "Baero—snpaso”, ITypBas pacmonoXeH B KaOHHE BLIDE
KOJIEH JIETUMKA ¥ HE TPeBYET NPH YOpaBIeHAN CAMOETOM TAKOr0 BOABIIOND IpoCTpaH-
CTBA MEXOY HOrAMH JCTYHMKA, K4K pyuka ynpaejicHus. Bce 5To mossonsieT mpu mityp-
BAMBHOM YIPABICHHH YMCHBIIATE PACCTOSHHE MEXIY MEAa dMi HOXKHONO YHPABACHWS
(cpaeHnTE paccrosHEe Mexay nejansmu Ha puc. 8.7, @ u 8.8) u ynmpocTurh KOMNOHOBKY
kaOMHL SKUTAKA.

Ha puc. 8.6, @, 6 npencTasieHO AOCTATOMHO THIHYHOC INTYPBANBHOC YIPABICHAC
camonera Ty-134. Kononka ynpasneHds COCTOMT M3 INTYpBana [, JMTON roJoBKH 2,
Aopanesoit TpyGu 3, nutoro konena 4 w cextopHOi xavankd /3. B ronoeke 2 Ha
A PHKOTIOAIINITHAKAX YCTAHOB/ICHA CBOOOIHO BpAIIdIOmAscs cTanapHas och 8. Ha ee
KOHLEG HA WNOHKAX 3aKPEILICH WTypsan / ynpasicHus sneponamu. OT nepeMeuIeHus
BAOUIb OCH & OH 3a(MKCHPOBAH C ABYX CTOPOH railkaMy, HABEPHYTHIMEA HAa HAPYXKHYIO
pesnby ocu 8. Ha 2710 xe 0CH HA LINOHKAX 3aKPEILICHA 3BE3A0uKa @, uepes KOTopyio
MCPEKHAYTA 3y6‘{a'ras[ uenb /0. K BUAbYATHM HAKOHCUHWKAM [/ 1ENH NMpPHCOSTHHEHBI
Tpocel 12, criyckawomupecs BHYTpH TpyOh KOJOHKM B KOJMEHO, I7Ie OHM 3aKPEerUIIioncs Ha
CCKTOPHOH Kauanke [3.

ITypras / BRINOJHEH M3 MArHMEBOro crutasa, Ero pykosTka of/MuoBAHGI macTMAac-
coii ¢ peBpucToi noBepxHOCTHIO. HaKMMHBIE KHOMKH HA PYKOATKAX MTYPBANA CAYXKAT
ang ynpasaenua Tpummepamu PB, pxmouchus astonmaora, CITY, pammm, puimycka
racateneit noreemuoi camkl, (Ha mrypeanax opyrix cambaeToB HASHAUCHWE KHOMOK
Moxker GeiTh MHBIM.) Phiuar 7 Ha KOAGHE 4 CHYXHT ISt DPHCOCAMHEHMH HPOBOXKM
ynpasnenus PB. B npuinee konewa HA NONMMIHMKAX VCTAHOBAEH CTAALHON Ban 14, na
KOHILE KOTOPOro 3aKpPenena KOpOMBICIOBAS JATAS Kauaaka 6. Bepxawil mapaup ol
CKAYAJIKH CAYXKHT A4 NPACOSAMHEHHS NMPOBOAKK YNPABJICHHA JJTEPDOHAMH, a HAXHUNA —
A% CRA3W C KOMOHKOW YMpaBAEHWA BTOPOro aeryhka, KonoHkm ynpaeienws obomx
METYHKOR YCTAHABIHBAIOTCH HA omopax 5 B KaGHHE 9KMTAXKA ¢ MOMOIIBI0 NOAYOCeh Ha
NONIMIHOHAKAX W 3aKpenieHH raiikaMu. HesaeucumocTs ynpassieHus PB u oaeporamu
B PaccMOTPCHHOM CXeMe ITYPBAILHOTO YIPABJCHWS JOCTATACTCS TEM, HT0 OCh BCPXHEIO
WAPHAPA KAYANKM 0 MCPECEKACTCA € JIMHWCH, MPOXOASIICH 4Yepes OCH [APHADOB
Kpc]’lﬂﬂHHH KOJIOHKHW ynpanncnmﬂ Hd onopax '

Ha puc. 8.5, ¢, & MOKasaHul CXEMATHYECKH KOHCTPYKUMA IITYPBATGHONO YIPABICHU,
NO3BOASIONIHE TPOCAEANTD, KAK PEMAKTCS BOMPOCH HE3apNCHMOCTH yrpasacuns PB u
ancpoHaMH B 3THX cxemax. Ha pmc. 8.5, % npmBeacHa XonmoHka ynpasiacamst [7 co
wrypeaiom I5 B BuAe xodeca Ha ocu B ronoske /4 xomowkn. Konouka ceasana c
FOPHAOHTAIBHBIM BAAOM 11, YCTAHORIEHHKIM B NOAUIAMHUKAX onop J wa noxy B kabuoe
oxunaxad. B ronoske [4 (tak xKe, KAK U B PACCMOTPEHHON BBULE KOHCTPYKIMK) HA OCW
SAKpEenJicHa 3Be3104Ka C anEKHH}'TBﬁ' HEpE3 HEEe LEIbIO, L[enl. CBA3AHA C TPOCAMM Q'
KOTOpBIE uepea postnky [ NMpomycKaloTcs BHYTPb TOPU3OHTATRHOTO Basza [/ @ mpoxoast
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g X aneponart

Puc. 8.6, KOHCTPYKIIHS [OCTOB PYHHOTO YIpaBieHus

TaMm BOL OCH K PoaHKaM 8 (cm. puc, 8.5, e) u janee K HneMEHTaM NPOBOAKH YIIPAB/E-
HHA dacpoHaMu. Jlpymaeune pervark 3, OCh BPANICHWST KOTOPHIX COBMANAET C HANpABJe-
HHEM TPOCOB 9, CBSI3AHEL TPOCAMM /6 C SIEMEHTAMM NpoBOXKW yrpasiaerns Kk PB. Drum
w ofeCneuwBaCTC HE3aBMCHMOCTh YITPARICHHS B NPONO/IBHOM K NMOTEPEYHOM KaHANAX.

KoRcTpyKTHBHOE BOIIOIEHHE PACCMOTPEHHOM HA pHC. 8.5, % CXeMBl WTYPBATBHONO
ynpasieHus nokazano Ha puc, 8.6, 4. Och BpaleHWs KOMOHKHM YTPABJIEHWA 30€Ch
[POXOAMT Yepes WTHpH 27 HA BEPXHHX phuarax 34 u 26 ympasnenauna PB, xoropmie
BXO4T B PHE3NA ¢ NONIIMNHHKAMM HA KPOHIITEHHAX KPEMieHus KONOHKH B Kabune. C
HATIPABICHMEM OCH BPAIICHWS KOJOHKH COBIAJAET HATPABICHHE TPOCOB 36 mMOCAE MX
€xona ¢ POAMKOB 37 HA HIDXKHEH yacTy TpyOm J KoM0HKM ynpasjaeHus. DM n obecre-
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UMBAETCH HMOCTB YTIf PB u sneponamu. KonoHKa ynpasieHus BHTOTHE-
Ha M3 TPy( M3 AMOMHHMEBOTO CIVIABA M JIMTHIX Y3/I0B M3 Marauesoro cnnasa. Illrypean
Taxke qutoit. Ha ero ocm sakpenena 3pesnouka uenHoi nepepayn. Konum nenw
COEnMHAIOTCH ¢ Tpocamu 36. [ GecnpensaTCTBEHHOTO MOKHAAHMS JETUHKOM CAMONETA
BO BpeMs KATAamy/IbTHPOBAHHSA B 9TOM CXEME HCTIOMBAOBAJICA MPYRHHHBN MeXaauam 30
OTKHABBAHAS IITYPBAIA K OpHOOpHOH jocke, BKmovaonmiics npu copoce domaps. [Ipu
oroM nanen, 3/ aamka 2, sanuparnii KONOHKY YNPaBJEHHS HA TOPMIOHTATHHOW TpyGe
33, BHIIEPrMBANICS M3 MHE3NA 3aMKa 32, W IMTYPBAT NPYXKHUHOK J0 OTKHIIBAICH BREpCH.
Ha ropusonTansHoi TpyGe 33 yeraHaBAMBaIMCh NPOTHBOBEC 5 1S YPABHOBEIIHBAHMS
cacTemsl ynpasaenns PB u puiwarm 29, 34 k Tpocam mposomkm ynpasienus PB. Ha
puc. 8.6, 0: 28 — Tpocs x PB; I/ — tpoc ynpasaenus nameueM 3/ samka J2.

Ormupe KOHCTPYKUMH KOJOHKM YUPaBjeHds, NOKasaHHOM Ha puc. 8.5, e, or
KOHCTPYKLMH, NOKA3aHHOM HA pHC. 8.5, x, COCTOMT TOMBKO B TOM, WTO 37IECh HA BAMY
11 BMECTO JBYX ABYIIEUMX PhI4aroe /3 HAXONUTCH OOMH peyar /2, oT KOTOPOro jansire
HAYT 3J1E€MEHTH MPOBOAKH ympasnenus Kk PB.

Ha puc. 8.6, ¢ noxkasasa oxHa W3 JBYX KOJOHOK ynpaenenns camonera Mn-76,
COCTOSIMAS W3 BEPTHKAALHON Tpy6e 3, rosoBkd 2 m HKHEro Koaesa 2/. Bayrpn
TOMIOBKHM 2 W HIJKHErO XoJeHa 2/ Ha OocaX YCTAHOBJAEHHW 3Be3fouku 20, CoeNHHEeHHhIEe
uenHol ¥ TpocoBoi mepexavamu 15 mexmy coGoi. [Tpu Bpamenny wWrypsasa |/ Ha oc
rONOBKA 3TO BPAIICHME MEPEfALTCH YEpes ABe30YKN HA BAJ YIPABICHUS INEPOHAMY
18 ¢ noMomp KapgaHa /6, OEHTP KOTOPOrO COBMAJAET C OChI0 BPAMEHHMA KOAOH-
ka O—0. KonoHka Bpamaercsl OTHOCHTE/IBHO KpOHMTEHHOB /7 mon nosoM kabuHE
seruukos., K pevary /9 Ha HAOKHEM KOJMEHE MPHCOCOMHEHA THTA NPOBOAKH YOpPAB-
neaus PB.

B paccMOTpEHHKIX BRIME KOHCTPYKLMAX KOMOHKH YNPABIEHHS PA3MEIIATHCh BEPTH-
KambHO Mexay Hor nerumka. Ha puc. 8.6, 2 nokasana ogHa M3 JBYX KOMOHOK LITYPBATE-
HOro ympasaexus camonera Ha-62, rme mrypsansl ! 3aKpenieHsl Ha FOPHOHTAIBHEIX
1pybax 25 KOJOHOK, BHIXONSINX B KabuHy uepes npulopryio Kocky. Braronaps stomy
MPOCTPAHCTBO TOJ TOPH3OHTATGHEIMH TPyOaMM H IITYPBATaMH MOTHOCTEIO ocBoGoxaaer-
5l A5 HOT JIETUHKOB. TOpH3OHTANBHBIE TPYOB COEMWHENH 3a MPGOPHOMK NOCKOH ¢ ro-
MOMIBIO KapaaHos 24 ¢ BEPTHKAARHLIME TPybamu 3, YXORAMMMH MOR 107 KabWHB K
NpoBOAKE ynpapnenus. B ronoske pHYTpH TpyOhl 3 YCTAHOBJICHA HA OCH 3PEANOUKA C
uenHol nepeaavell ¢ ApHBOAOM OT Kapdara 24 u zasee Tpoca 23 X YNpamaeminio aiepo-
HaMu, Ha ocHOBaHMYM KOJOHKM YCTAHOBJICH KPOHIITEHH 22, K KOTOPOMY KPEMHTCH T4ra
ynpasaenns PB.

1lITypeansHoe yNpaBeHHE HA CAMOIETAX C SKHMAXKEM H3 IBYX JETUMKOB AyOmmpona-
HO H COCTOHT H3 ABYX OMHAKOBHIX 110 KOHCTPYKITHH KOJOHOK VIPaBJACHHS, CRASAHHBIX
mexay coboit raramu (cM. puc. 8.6, e n ganee puc. 8.17, a). Tak, Ha konoHKe ynpaene-
HHA jeBoro jerumka (cM. puc. 8.6, @) HWXHSR npoymHHA pudara § ynpasneHus
9NEPOHAMH CBSI3AHA TATOH C TAKAM ¢ PHYATOM HA KOMOHKE YOPABJCHHUS TPaBOrQ
netyrKa (cM. Tary 42 ma puc. 8.6, €), a pervarm 7 ynpasachnsa PB cBA3aHE KHHeMATH-
YECKH C MOMOMBI0 Tar 38, 40 u kauanoxk 39 ¢ mporomkoil ynpaeaeaus ¥ PB. Ha arom
XK€ PHCYHKE TOKA3aHKl MeJa ¥ HOXHOTO yhpasjiexud 4/ o60HX JETUMKOB M HX CBA3b C
nposoakou k PH,

Tlpn Haawuu\ OTAETBHHX OPOBOZOK K PY/ASM OT KaXH0# M3 KOJOHOK YIIPABJCHWMS
OHU COESMMHSIOTCS Mexay coboil paspylaeMEIMy TepeMbIukaMy, YTo0s MOXHO Bhito mpu
neobxoammocTH ot mobofi 07HON KOJOHKH YpaBaars pynamu. Takoe pesepsupopaHue
MOBHINIAET HAZEKHOCTH YNpanaeHnd camoneroM. [1py saxnunusanmy moGoit 13 napan-
JIRNIBHEIX TPOBOJOK YIPAB/JIEHAS MOXHO PA3PYINATH NEPEMBIYKY (HATPUMEDP, C MOMOIILID
NHPOMEXAHUIMOB) , OTCOEAHHMTb 3THM CAMBEIM HEHCTIPABHYIO YACTh MPOBOAKH M AANbIIE
YHpaBAgTh CAMOJIETOM TOIBKO 4Yepe3 UCHpaBHyio ee uyacth. CoueTanne pesepBHpoBARMS
[pOBOJOK YIPABJIEHHS C MCTIONb3OBAHHEM MEXAHMIMOB MX PadbeldUHEHHS MO3BOINET
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Puc. 8.7, KOHCTPYKIMA OCTOB HOYKHOrO YNPABNGHHA ¢ NEJA/HMH HA Nap JOTPAMMHOM "
€ KauAI0MHMHACH TeIANsMA

COXPaHATh BOIMOXHOCTh MHJIOTHPOBAHNSA JaXe MPH OTKA3aX THNA 3AKIMHABAHUS WK
paspymIcHHS DAEMEHTOB B KAKOH-1A00 YacT CHCTEMB! YIIPABACHNS.

8.3.2. KoMaHnHble 1ocThl HOXHOTQ YNPABAEHHS NPEACTABIAIOT CO00H pasanuHbe
mexanuambl (oM. puc. 8.4, a, 8.7, 8.8), acnonsayemele 41 yCTAHOBKH nmeganici ynpasme-
uug PH. Pagmmuaror neganu, YCTAHABIHBAEMBIC HA PHIYAKHO-TIADALIEIOrDAMMHOM
MEXAHMAME, KAYAIAECS NEJAMH C BEPXHEN W HIDKHEN OCAMH BPAIIEHHS, CKOTb3sIHE
nenasam,

[leganu Ha pPHUAXHO-MApPAANECAOTrPAMMHOM MEXa-
H¥3Me nokasaws Ba puc. 8.4, a u 8.7, a. Mexanuam (cum. puc. 8.4, @) cocront u3
prﬁl{a'rum poeiyara /2 m Taru §, 3aKPEIVICHHBLIX MOCEPENHHE HA BEPTHKAIBHOR OCH B
KpoHmITEHHE {0 KperuieHns MexaHusmMa nesaei K oy Kabuamt {7/, Ha srxHeM KoOHUE
oce HaxoguTca puvar 9 yonpasaeaus PH. Kaperku neganeit 13 ¢ negansym 15 (I8) n
3aMKAMH DEeryJHpOBKM nejanel no pocTy JeTunka /4, yCTAHOBJAEHHEIE Ha Gonrax Ha
KOHUAX pouara /2 u Tarw &, obpasyiorT BMECTE ¢ HAMH NAPALTIENOrPAMMHBIH MEXAHUIM,
210 00eCcTCUUBAET NOCTYNATEIBHOC ABWKEHHC Nenanch (Ges mx passopota) Tpu yrpas-
aesnn PH .

Mexanuam, NpuBeAcHERH HA puc. 8.7, @, NPHHUMIMAILHD HE OTAHUYACTCH OT ONHUCAH-
Horo Beime. OaHaKo BMecTo peiuara 9 w Tarm S5 (cm. puc. 8.4, @) XecTKoM npoBoaKH
ynpasiaenus Xk PH agecn (oM. puc. 8.7, @) mcnoapsyercss Tpocosad MPOBONKA C 3aKperuic-
HHEM KOHIIOB TpocoB 2 Ha TpyOuaToM puruare /.

MNocTw HOXHOTO YyNpaBAEHHS C KAUAWMHEMACS mMejga-
J4MH CBEpXHel ¥ HIKHEH OCSMHA BpAIEHHS NOKasdausl Ha puc. 8.7, 6 u 8.8,

*
HuTaTeno npempiaraercs yGemuThCa B 3TOM, WS00PAIHE CXEMY NAPAILIENOTPAMMHONO MEXBHMAMA
KAPETKAMH NMEAIeR TP HERTPATEHOM M OTKAOHEHHOM MONOKEHHSX Neaanei.
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Puc. 8.8, KOHCTPYKIHA HOCTOB HOMKHOIO YOPABJIEHMS ¢ KAYAIONUAMMCH NEJANSME ¢ BepXHed u mpmmei
OCAMH BPAUIEHHA

[Tocr ¢ BepxHeil ockio 7 BpauieHNS MexaHusma nepanei (cwm. puc. 8.7, 6) co cmonty-
POBAHHBIMH HA OCH NofBeckaM 9 menancit /J/ ycTaHABIMBAEGTCA HA JWTHIX OmOpax 3, 5,
12, 15 nynura, sakpeniennnix Ha noxy kabuns. [Toxsecka nepanei 9 cOCTOAT M3 ABYX
IITAMITOBAHHLIX JIOPAJIEBHIX TOBOAKOB, COCAMHECHHBIX B BEPXHEH YacTH OChlO 7, 4 B
HMKHEH yacT — TpyBoil ¢ WAPHMPHO YCTAHOBIEHHOH Ha HEd Jwroi nejamsio 1),
TMogseckn ¢ menaaaMu CBOSOTHG RPAAKOTCA BOKPYr OCH 7 Ha NOJITHOHAKAX B MOBORKAX.
Bayrpn HmkHe# TpyGhl CMOHTHPOBAH CTONOPHLIH MEXAHMSM C DyKOSTKOH [0, coemmHsmo-
it mogBecky 9 ¢ OQHMM M3 WIECTU OTBEPCTHH B cexTopHOl kauanke /3. 1o obecneun-
BACT PEry/MPOBKY MEAasaeii noj PocT neTurka i npeobpasosaHue oTKIOHCHHH nepanei
B NOBOPOT BEPTHKANBHONO Phiuara Tpexmicuci kavanku /6 ynpasicaus PH. Tpexme-
yad Kauasaka 16, saKpeneHHas MAapHApHO Ha onopax 3 u /2, npn OTKJOHCHWM megasnei
1! noBopayuBaeTcd, TAK KAK HA [BA ¢ pHYara yepes TAra 4 nepenaloTcs YCuams or
BEPXHUX KOHIOB CEKTOPHBLIX Kauasox I3, cBA3aHBnX ¢ nogseckamu neaaneir 9. Ha
Kaxnaoi nepanu I/ vMeeTcs peiyar /8, OTAMTHA 334 OJHO HEJAOC C HEIO W COEAMHEHHBIN
Taroit 19 (cm. pac. 8.7, @) ¢ phryaroM Tpexmseveil kavaakn 6. [lpn HaxkaTiy Horo# Ha
BCPXHIOIO YACTh NEHAMH Kavanka 6 MOBepHETCH M HATABAT POMKOM /7 HA PEXyKUMOH-
HE Kaanan 22 BKIOUYCHASI TOPMO3HOM CHCTEMBI KOJIEC OCHOBHHX onop. CTosHOYHbLA
TOPMO3 BKIOUAETCH OTTATMBAHHEM KHonku & Ha cebs. Topmo3snas ckoba 2/ smnsercs
JNIEMEHTOM CHCTEMBI TOPMOXKEHHS camosiera Ha crossake. Ha puc. 8.7: /4 — xronka;
20 — npyxuHa.

[Mocr ¢ mkEed ochI0 BPALIEHNS NeAaael, pacnoJoXeHHOH BHH3Y Noj NoaoMm KaGHHE!
IKHTAXKA, MOoKasaH Ha puc. 8.8, @ Ilejanm BRITOMHEHR M3 DAEKTPOHHOIO AHTHS ¥ HMEIOT
PEryAMpOBKY MO pocTy sgetunkd. Kaxnas napa neaanedi (o60MX JETUMKOB) COCTOMT M3
JBYX KAYAIOMMXCS MOAHOXKEK 4, YCTAHOBNEGHHBIX HA xponmreiine /2, Oun CBASAHEL IpyT
¢ APYTOM MOCPCACTBOM TAT | M Bajna HOXHOro ympasncuns /4. Ha xaxnoit nomHoxke
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CMOHTHPOBAHBI TOPMOSHBIEC NOTHOMXKH 6, TIpM HAXXATHH HA KOTOPBIE BKJAROUYANOTCH
TOPMO3a KOJIEC OCHOBHEIX onop. Ban HoxHOro ynpaegnenus /4 BpALIAETCS B NOJIHITHA-
kax. Ilpn HaxaTHy HA OQHY M3 TONHOXEK 4 OTKJIOHEHHE phiuara 2 yepea Tary | u san
14 Gyper nepeaano ua rary 15 ynpasnenns PH.

Ha puc. 8.8, @ | — tama mejanedt, 2 — puiuar NogHoMKM, 3 ~— TOPMO3AHAY TArA; 4 — OCHOHHAS NOJHOMKA,
5 — pykodTka PEryAMpOBAHMA MEJANEHA NOJ POCT JeTumxa; 6 — TOPMO3HAS MOAHOKKA; 7 — TOPMOSHHIE
xmananey, § — peryamp Tara; 9 — perymup JUIS MEPECTAHOBKM Menanedt mpyu ux
peryauposke; 10 — npyxmea, 11 — xaganka; 12 — xpunurreku. 13 — HAKMMHBIE DOTMKM 18 BKIOUEHHE
TOPMOIHBIX Krananos; J4 — sam; 15 — tara k PH.

Ha puc. 8.8, 6 npusefeH ewe OJRH ¥3 BAPUAHTOB NMOCTOB HOXHOIO YOPABICHAN ¢
BEPXHEN MOABECKOH Kaualomuxcs nexatei, Sruakui no KOHCTPYKIMA NOKASAHHOMY Ha
puc. 8.7, 6. Yuraremo npeasaraeTcs CaMOCTOATENBHO, UCTIOIb3Ys OnMcaHue K puc, 8.7,
6, pasoBpaTecs B KOHCTPYKIMA B paboTe 2TOr0 MOCTA HOKHOTO YITPABIEHUS,

MMocTw HOXHOTO YnpasJacHBAATS COCKOABP3IAMHAMA Mexga-
AaMA TpebYRT CHIEUMATbHOM MIaTghopMEl ¢ HATPABMSIOMMMA TPYOKAMM ISl TICpeMe-
1NEHHS N0 HUM KAPETOK C MOAHOKKAME menasci, Jisrxenve KAPETOK JO/DKHO CHHXPOHH-
suposaThes Tpocamu, TPocsl Yepes CeKTOp MO/KHBI OBITH CRI3AHE! C TATOH YIPABICHAS
PH wm wenoss3osarscs B kauectse nposogxu ynpasnesns k PH. Tlonyuaercs cnoxuoe
rPOMO3KOE TPYAHOKOMNOHYemoe B kalmHe ycrpoiictso. [loaTOMy NOCTHL HOXHOTO
YHPABJICHUS CO CKOJBANMMME NEJANSMA UCOOIL30BANUCh KPAWHE peaKo.

§ 8.4. MIPOBOOKA YITPABJIEHHSA

8.4.1, O0mas xapakrepucTika. OcHoBHbie nouaTHA. [lepenaua ynpasaso-
WX CATHAMOB OT JETYMKA WM ABTOMATHYECKOW CHCTEMBI YIPABAECHUS K JIEMEHTaM
CHCTEMBI YNIDABJEHHS M, B KOHEYHOM CYeTe, K OPraHaM YTPaB/JIeHMS CAMOJIETA TIPOM3BO-
AMTCS C MOMOIIBK) MEXIHHYECKOH HJIH JMEKTPHYECKOM MPOBOIKH YIPABICHHS,

OnrexTpuuecKas NPOBOAKA YNpPaBJjeHMs npeicraanser coboi
COBOKYITHOCTh MCTOUHMKOB TATAHWS, DIEKTPONPOBOAKH, KOMMYTALMOHHRIX M IPYyTAX
YCTPOHCTB, OOECNEeUHBAOMKX NEPefauy YNPABMAKIMX CHIHANOB OT JETUHKA WIH
ABTOMATHYECKON CHCTEMBL YOPABJICHAS K OprasaM ynpasjiennd. Panee takas nposojka
AOCTATOYHO IHPOKO NPUMEHSIACH VIS YIIPABNEHUS TPUMMEDAMM M BIUTIOYEHHMS DIEKTPO-
MEXaHW3IMOB PAaIMYHBIX arperatos asTomatmkw, Celfiyac ee HAYMHAKOT NPUMEHSTH B
CHCTEME 2JEKTPONMCTAHIMONHOrO YIPABJIEHHS OPraHAMM YODABIEHNS caMojera. JTo
OBBACHAETCS HACHIIEHUEM CHCTEMBI YIIPABICHUS S/IEMEHTAME ABTOMATAKY M BHIMUCTH~
TEMBHON TCXHAKH, WCTOMB3YIOIMAMA B CBOEH paoTe SMEKTPHUECKHC CHTHATH; BO3DACTA-
HHEeM TPeOOBAHMMA K TOYMHOCTHHIM XapaKTEPHCTHKAM YIPaB/ISIONMX CAMHAIOB, KOTOPHE
BCE TPYAHEE M TPyAHEe oDeCTeuMBaTh C MOMOIIBK MEXAHAYECKAX MEPenay; MOBHIICHHEM
HANEXKHOCTH PabOTHl CACTEM 3JMEKTPONMCTAHUMOHHOTO YIPABAEHUS; CPABHUTENBHO
GOMBIIAM TIPOCTOPOM I1PH BHIBOPE KOMMOHOBOYHKIX PEIIEHHH MPH NPOKIAIKE KOMMYTa~
LMOHHBIX CETE:R MpOBOAKM U T.1. ONHAKO NPH OTKA3E OCHOBHON 21EKTPONMCTAHIMOHHONK
CHCTEMB! YTIPABIEHAS HA 3TMX CAMOJIETAX B KAYECTBE PE3ePBHOr0 (aRapmMitHOr0) KaHama
YIpaBAeHHS HCIOAb3YETCH MEXAHWYECKAS MPOBOAKA YTPABACHHUSA, XOTS ¥ NPHXOIATCS
OTOBAPHBATH TPHM 3TOM TC PEXKHMME MOJETA, HA KOTOPHX XApPaKTCPHCTHKN MEXAHWUECKON
CHCTEMBI HE MOTYT OBCCHICUHTE NMPUEMIEMHX XAPAKTEPHCTHK YCTONUMBOCTH W yIIpABJse-
mocta [27].

Xopowo sapekoMenjoBana cefd 27CKTPONMCTAHUMOHHAS CHCTEMA YIIPABIEHHSA
(31CY) Ha BHICOKOMAHEBPEHHBIX HEYCTOMUHBHIX (C OTPALATEIBHEIM 3AMACOM YCTOHUH-
BOCTH) camoseTax (Hanpumep, Ha camoserax Mul-29 u Cy-27, rme ans noBeiueHMs
Gea0nacHOCTH TOJETOB 974 CHCTEMA MHOIOKPATHO PeacPBHPOBAHA) M HA TAKOM TSIKEIOM
TPAHCTIOPTHOM CaMOJIeTe, KaK AH-124 ¢ MaJkM 3aIACOM YCTOWYMBOCTH,
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Mexanmueckas npPoBOAKA ynpasraeHns npeacrasnser coboii
COBOKymﬂCTB JJAEMCHTOB, oﬁccneuukaroumx ,U,'HCTBH]{HUHHY!O HCpBRa'-[}' CUrHaI0B OT
JAETYMKA WM ABTOMATHYECKON CHCTEMBI YNPABACHAS K OpraHaM ynpasieHus. B cucre-
MAX YNPABJIEHMS C THAPOYCHANTENSMHK MOMHOCTH (DyCTepamMu) yUACTOK MEXAHHUECKON
NPOBOAKH YrpasaeHus or PY 10 ruapoycHAMTENs COCTABNAET £€ HECHIOBYIO YacTh C
OTHOCHTEIRHO HEéGJ'[h]].IKM YPOBHEM Harpyaux ':CHJ'[I:I TPEHHA B NPoBOAKE YnpasJaeHus
M CHJIBEL OT 3arpy304HOT0 MEXAHMAMA), A OT THAPOYCHAMTENS [0 OPraHA ynpasjieHud —
CHJIOBYI0 4acTh ¢ HATPY3KAMM B JECATKH THICTY HBLIOTOHOB. MexaHWueckas OMCTAHIMOH-
Haf repesaua CMrHaj0B B CHCTEME YNPAB/ACHMA MOXET OCYIIECTBAATHCH rHOKOMN, Kec-
TKOW ANH CMCHIAHHOA IPOBOSKOMH.

8.4.2, 'mbxas nposoaka obecneunBaeT mepegauy ynpasisonn CHrHATOB NOCPea-
CTBOM BO3BPATHO-TIOCTYNIATE/ILHEX NEPEMEIICHHA TPOCOB, CTANLHEIX NPOBOMIOK, JCHT MM
ucnei&. Takas npusomca AJid OTKJOHEHWS OPraHoB ynpannemm BBCPX MM BHH3, BJIEBO
HJIM BIPABO COCTOMT M3 ABYX BETBEH BBMJ[Y TORO, UTO KAXAa9 H3 HHX MOXET pﬁﬁDTETb
TOABKO HA pacTaxenne. Ha npambix yuacrkax rubkoil HpoBogkd TpPoch MOryt OwTh
3AMCHCHBL HA CTAJAhHYH) MPOBONOKY WIH JcHTH. [IpuMeHeHwWe B HPOBOAKE TPOCOB
amamerpom 2.4 MM nossosager npu noMomn poankos (puc. 8.9) Gonee csoboano name-
HATH HANPAR/JACHNE NPOBOAKH M BECTH ¢e B yuoOHmX u OGesonacHeix (mis obecneuenus
paboTocmocofHOCTA CHCTEMBl YIPAB/ICHUS) MecTax, HANPUMEp Tof mosiomM, mno Gopry.
Tubkas mpoBomka MMeeT HeDOMBIIYIO MACCY, HO €€ HEOCTATKOM SBJIIOTCH TOBEIICHHOE
TPEHHE M M3HOC B MECTAX IEPErnda TPOCOB H MX BHITSXKA B IPOLECCE JKCIIYATALMH,
HECMOTPSl HA TO, YTO TPOCH NPEIBAPUTEIBHO MEPEH MX YCTAHOBKOH BHTAIMBAIOT NOA
Harpy3koi ao 60 % or paspymamome# Harpyskd. TTOBRIMIEHHBIE M3HOC M BRTIKKA
Tpocos Tpeby 0T WX YACTOrO OCMOTPA M peryanposki. Konusl TpocoR sagenwsanrcs B
CHENUANBHME HAKOHEYHWKW, PaHblle B 3THX LEASX MCMOMb3OBAMUCH CHENNATHHLIE
koyum (cM. puc, 8.9, 2) — HAKOHEYHHKW 6 C neTiel 7, BHYTpPh KOTOPOH TS Mpesoxpa-
HEHHMS OT MCTHPAHMA TPOCOB BCTABJISETCS METALTHYECKas mnpokaanka 8. Perymmpopka

B
i

Puc. 8.9 DaeMesTs ¥T
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Puc. 8.10. Peryaarop Tpocon, K Kauanka

HATSDKEHHS TPOCOB OCYHICCTB/ISETCS CHEHMATBHEIMH Tangepamu (cM. puc. 8.9, @) —
mydramu I0 ¢ rpasoii B JeBON BHYTPEHHEH HAPE3KAMA HA KOHUAX, KYOa BBOPAUMBAIOT-
€4 HAKOHEUHMKH TPOCOB 9. DTO nMO3BOMsSET Npm nposopaunsakmu mydrwm 10 B OnHY
CTOPOHY YBEJHUMBATE HATSKEHHE TPOCOB, A NPH MOBOPOTE MY(ITHL B HPOTHBOMIOIOKHYIO
CTOPOHY — yMEHbIIATE. JIIs KOMIIEHCALHA OTHOCHTENbHBIX JHHENHEIX xedopmanmi
KOHCTPYKIMH CAMOJIETA H [POBOMKH M3-32 MIMCHEHNS TEMICPATYDH, NeHCTBAS HATPY3OK
# H3BRITOUHOrD AAREHAS B TROKOM MPOBOAKE YCTAHABIMBAIOT CHEUMATBHBIE PEIYASTO-
pul HaTskerus Tpocos (pec. 8.10, a). Bea npumenenns Takux yeTpoicTs (KoMmrieHcaTo-
POB) BOIMOXKHO MIMEHEHHME B IKCIIYATAIMM YIIOB OTKIOHEHMS pyneld, uero Hennds
NOMmyCcKaTh,

Ha pac. 8.9, g, 6 B 4 NOKa3aHLL pa3/IMUHLIE BAPAAHTE YCTAHOBKA POJHKOB [: Ha ocax
J HENMOMBMXHBIX KPOHMTEHHOB J ¢ orparuunTenamu 2 {cM. puc, 8.9, @), He moasoaaio-
IIAMA TPOCAM BHICKOYHTh H3 KAHABOK POJIHKA; HA MOJBFUKHEX C ogHOM (oM. pmc. 8.9, 6
unm ¢ geyma (cM. pac. 8.9, @) crememamu croboam mepexonHukax 4. IlpmMenenne
HANPABIMIOIHY KONOAOK (cM. puc. 8.9, &) Ha npaMonuHEHHEIX YYacTKax TpAcchl
VMEHBIIACT NPOBUCAHHE TPOCOB.

Perynwrop natskenns (cM. puc. 8.10, ) coctomr M3 qyx cektopor 2 u 5, CORTHHEH-
HRIX ¢ Tpocamu [/, 6, npyxuH 4, 3, COSNAKMINX B TPOCAX HATSKEHME, M MEXAHHIMA
3ATMPAHAS CEKTOPOB NPH YIPABISIONIEM NEPEMEIICHHH OXHONO U3 TPOCOB. 3anupanHne
CEKTOPOB OCYIIECTBASETCS TOPMOXEHHEM IEHTPAILHON mMTaHTH 7 H3-3a ec Mepexoca B
HANPARAMOMMX § npH HEONHHAKOBHX YCIIHAX B Tpocax. [IpH BhIPABHMBAHAH YCH/IHA
B Tpocax /, 6 nepexkoc MTAHIHA 7 YCTPAHMETCS, U CBE3b MEXIY CEKTOPAMA OCYIIECTRIIS-
ercs uepes npyxumry 4. (B xecrkoit npoBojAKe B ITMX LENSX HCIOIBIYETCH KOMMEHCALH-
onHas Kauaika 9 (cm. puc. 8.10, 6), xoropas npu orHocuTensHoN aedopmanum droses-
Xa H ﬂpDBQiJ;KH paﬂmpama.{m:ﬂ B TY WA JAPYTYVIO CTOPOHY, KDMJ'ICHCH]J}'Z H3MEHEHHEM
AJIMHBL DPOBOAKKA pazHocTs gedopmansii nposoaxkyu 1 diodeasxka.) Tpocs MCHOIRIYIOT
W 118 NOAKJIYEHUS PYJIEBRIX MAINKMH ABTOMHAOTA K TATaM XECTKOro yopasiaeHas (CM.
nanee puc, 8.17). B uenom Tpocosas mpoBofxa Moxer Ghrb nenecoobpasHa B HECH/IOBOR
W HENPAMOJMHEHHOH YaCTH MEXaHHYECKOH MPOBOIKH.

8.4.3. JKectkas TMpOBONKA oDecleuMBaeT MEpefauy YNpassioumMX CHTHAJIOB TIOCPEd-
CTBOM BO3BPATHO-TIOCTYTATEIBHBIX MM BPAMIATEIbHLIX JBMKEHHIA THAT.

Ha coBpeMeHHEX caMosieTax HAaubOJBIIEE PACHIPOCTPAHCHWE NOMYUATH JMKECTKAE
NPOBOAKH YNPABNAEHHS ¢ MOCTYNATENbHBIM ABMKEHHEM TAT, THrH BLINOTHAIOT B BMAE
TOHKOCTEHHBIX [IOPAICBBIX, CTANBHBIX MM THTAHOBHX TpyD Anumoi we Gomee ABYX

.
Hamencnue pimant QHOSCIaKa THREIBIX CAMONETOR TTON ACHCTRMEM STUX (PAKTOPOB MOXKET AOCTHIATE
100 MM w1 Gonee.
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MeTpoB (K3 YCIOBHSA OOECHeYer s YCTOMMMBOCTH Tpy0 MPH CRATHA) ¢ HAKOHCYHMKAMH
Ha KoHOAX., HAKOHEUHHKN CAyXKAT Jid NPUCOSTHHEHMS TAT APYT K ADYTY, K KauaJkam
H K JAPYTHM arperataM CHCTEMHl YNpaBleHHs (K pyJieBEIM NpPHBOAAM, K pelMaraM Ha
MOCTAX PYMHOIO M HOXKHOIO YIPABACHHS M K KPOHIITCHHAM HA OPraHaX yrpaBacHHS).
Ha puc. 8.11, a...e, ¥, 1 NOKa3aHh KOHCTPYKTHBHHE BAPHAHTHI 346K KOHIOR TAT B
HAKOHEYHMKHM, TUIH HAKOHEYHHKOB M IIAPHUPOB, MCIO/Ib3YEMEX JIHTEALHOE BPEMS B
camoneTocTpoeEnH (10 BBedeHms nocaegnero OCT 1 12791—77 Ha tpyGm rar ynpase-
Hnst) . HakoHEUHMKE TAr MOTYT GHITh PEryTHPYEMBIMHE JUIS M3MEHEHHS ANMH OTASIBHBIX
YYACTKOB TPOBONKH, YTO YNPOIIAET PEryJIMPOBKY BCEH NPOBOJKHM YrpasJaeHHS, M
HeperyupyeMhivMe ((pukcHpoRanHEBME). B perympyeMBix Hakopeusukax (cw. puc. 8.11,
6, 2, €) YUKOBHE ! WIH BUILUATEE 4 GOATE BEEPTHBAITCH B CTAKAHK 2 HA HYXHYIO
ryGuny u xonTpaTcs rafikoh 3. Crakans 2 yCTAHABIMBAIOTCE BHYTPH Tar HA pesnbe u
KOHTpATCH Goaramu. B HeperysmpyeMpix HakoHeuHMKax ymkossie / (cm. puc. 8.11, 4,
6) wm Banpuareie 4(cM. pac, 8,11, 0) HakoReyHMKH crakasamm 2 (DHKCHPYIOTCS BHYTPH
Tpy6ni smbo ceapko#, mubo GoaTams.

Ha pwuc. 8.11, M npuBeaeH OXWH W3 BAPMAHTOB HAKOHEYHMKOB THT C ABOHHON 1mpo-
VIIAHOMH /4, BHIIOJHEHHLIX YK€ B COOTBETCTBAHM ¢ yKasaurkiM Beme OCTom Ha Tpy6s
TAr ynpasjaennd. 37eck B 00KATOM KOHIE THIM CAENAHA BHYTPEHHAA pessda, B KOTOPYIO
W BEEPTHIBACTCH HAKOHEUHHMK /4, HO ye 0e3 BCAKMX IPOMEKYTOUHEIX CTAKAHOB 2, Kak
910 6Ro B Tarax (cM. puc. 8.11, a..e). Onpaa (oBruHO BHYTpeHHsS /2) MPOYIIMHA
TAKOTO HAKOHEYHMKA MCMOIb3yeTcs NI COCHUHEHMS TAIH C MOep KHBAlOmEl Kauamkoit
(cM. no3, 9 va puc. 8.26), a puempsa /3 — ana coepuuenns Tar mexnay coboi. Ha
puc. 8.11, x nmokasaH eme OIMH W3 BAPHAHTOB TATH, BEMOMHEHHOM no Hosomy OCTy.

3pech | — HEKOHEUHHMK YIIKOBBUA DEryaHpyeMbit; 3 — rafika; 4 — HAKOHCHHMK BIIBYETHIH HEPEryiaHpye-
mbiit; 5§ — Tpyba; 6 — matifa; 7 — npososnoka (koHTpOBKA).

Puc. 8.11, DeMenTs RECTKOH NPOBOJIKN YNIPABACHAS ¢ HOMOMBIO TSI
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Ha puc. 8.11, » moxasana Tsira ¢ BAMBYATEIM HAKOHCUHHKOM 4, 3AKPETICHHBIM B
FOJIOBKE THTH HA JABYX [MAPHKOBRIX NOATHITHHKAX 19 Oﬁpa:i(]BaHVlSl KapﬂaHHDm coean-
uenna. Tonoska /6 coequrena ¢ Tsroi foaramm 15,

Eme onHH ¥3 BAPHAHTOB COCIHHEHMS TSI noka3ad Ha puc. 8.11, w. 3xece 7 — rubKas:
MEPEMBIYKA META/UTH3AIHMHA, KOTOPHIMA TO/PKHEL GHITH COGTHHEHB BCE DNEMEHTH NPOBO-
KH YTpaBIeHMs MEXay cofoil ¥ C 97EMENTaMy KOHCTPYKIAN TUTAHEPA [/ YCTPAHEHNS
paspsAoB CTATHYECKOTO aeKTphHyecTd. B 9TOM coeqnHaeHAN HCNO/IB30BAH ClHEPHYECKHH
nogmuneuk [0, OfHAKO 3aKOHIOBKM TAT B ODTOM CAYYAE HE COOTBETCTBYIOT HEIHE
aeitcrayiomemy OCTy (cpasrnre puc. 8.11, u u 8.11, ).

Ha pmc. 8.11, 3 nokasano PeryJmpyeMoe COSMHEHME TAr YNpaBiICHHS, KOTAA A7s
MOBHIICHHS HAJEXHOCTH THAI yn'panem TATH BHRIIOTHAIOTCHE W3 uapyxnax S5u
BHYTpEHHRX 6 Tpy6. CoenvHeHme BHYTPEHHRMX TPYD C VIOKOBEIMH M BHABYATHIME
HAKOHEUHHKAMM TMPOR3BOIATCS BOATOM 9, 4 HAPYXHHX TPYO — LUTMLEBEIM COSTMHEHNUEM
8. Ipm paspymenun moboit 13 TpyO MpoROAKa He HAPYIIAESTCH.

JLnst CHUKEHMS TPCHHS! B MPOBOAKE YOPABICHHS GO 6CEX COCOUMEHIUSIX sl UCNORb3Y-
wom mapuxunoamunuuxu. BUEMO)KHDCI‘!: HCKOTOpPOT0 H3MCHCHHS 'rpaccm FKECTKOM
nepejauy, B TOM YACIE M M3-331 TEXHONOTHUCCKHX M IKCILTYATALMOHHBIX MEPEKOCOE (NpH
aeopmanmgx wacTel wiasepa), obecneunBaeTCs MCNOTbIOBAHNEM CICHMANLHEIX TIAPHH-
poB, a npu Gorsmmx nepekocax — Kapnanos (cM. puc. 8.11, ) u chepaueckux mopumm-
aukos /0 (cm. puc. 8.11, w).

s obecrieveHns BBIACPXKUBAHUS HEOOXONMMOID HANPABICHUS TPACCH, OrpaHMYEHMS
cTenenn cBoBOIBI TIr B TIPOBOAKE YNPABACHHS UCTIOAB3YIOTCH HATIPABISAIONIAE YCTPOH-
CTBA C TPeMs WM YeTHIPeMsi ponmkamu B ofolimax xopmyca (cm. puc. 8.11, k, 2,
ofecneuMBaONMe TOIBKO BO3PBATHO-MOCTYIIATEIbHOE ABHKCHHE TAT MEXKIY POTHKAMH.
st pery/MPOBKH 3330P0B MEXKAY TSTOH M POJHKAMM TONOXKeHMe ocw /] 0HOM M3 Tpex
poswkos (cM, puc. 8.11, &) perynupyercs.

JKecTkas NpoBOAKA YIPABNEHMS BKIIOYACT B ceb# nogepRupaionme Kauankn (puc.,
8.12, @, 6, 6, ¢) nns NONBCCKW M TIOANEPAKKH TAT YIPABJCHAS M KAYAIKW JUT8 HAMEHEHHH
HATIPABJICHAS TPACCH MPOBONKH M YCAIHMH B OTAGABHEIX ee yuacTkax (cm. puc. 8.12,
KpoMe @, 0, @, ¢). 3[ech TIOKA3AHH PA3/TMYHBEC BAPWAHTH KOHCTPYKTUBHBIX PEHICHWN
TAKHX KAYAJOK, BHIIO LIX W3 AT X MM MATHHEBHIX CILTABOB [ITAMTIOBKON,
Bce OHM MMEIOT MOAIIHTHUKH B CTYMHUAX M B TPOYIOWHAKX A8 CHUXKEHUS TPCHUL.
Onsako He BCE NOKA3AHHEIE HA OTOM DHCYHKEe KAuaJKW PALAOHAJLHBI C TOUKH
3peHMsl JKECTKOCTH M BOCHpHSTAS u3rmbaomero MomenTa (kawasiku ma puc. 8.12,
M, #, 0, p). B 3TOM mname myvme Kauyasjkd, nokasaHesie Ha puc. 8.12, x, 3. Bmecro
kavankn 8.12, 6, ¢ ;mywme nopmepxuBaomue Kauaaku {(cm. puc. 8.12, @, @), coe-
JMHEHHBIE C TITaMK Yepes BHYTPEHHIOK npoywuiy /2 HakoHeunwka /4 Ha tare (o,
puc. 8.11, x).

Ha puc. 8.12, m nokasaHo COMETAHME KAYANOK, MpeacTaBasomee coboit ogun H3
BAPMAHTOBR MEXAHW3MA HEIMHEHHON mepenaun. Ero BKIIOUAIOT B NIPOBOAKY YIIPABICHAS
JUTA M3MEHEHHST NIepefaTounBiX OTHONMEHHH OT pHYaroB ympasaesus ¥ pynsm. Ocymecr-
BASEMBIA TAKMM MEXAHHAMOM 34KOH X, = f(X,) mossonser "3arpybuTh” yrpaBacHuE B
paone HEWTPA/TBHOTO MOJOKCHNS PHIYATOB YIPABJEHHS W PYJICH U TeM caMbM uabexats
PedKMX IBOMIONMI caMonera Ha OOMpIINX CKOpOCTSX moseTda npd Hebonbmux (T10x0
3aMevaeMblX JICTUMKOM) OTK/JIOHCHHSX pHYATOB YNPABJAEHUA OT HEWTPAJIBLHOTO 1O-
JOXKEHAS.

Ha pmc. 8.13, ¢ mokasas ¢parMeHT XecTKoi TNPOBOAKH, BXKIIOUAOMMHA B cebd
KPOHIOTEHH | KPEMACHAS KAYaaku 2 ¢ peryaraMu J U 8, KOTOPHIE COBMECTHO C PeryMpy-
eMBIMA YNOpamu 6, 7 OrpaHMYMBAIOT Tepememenue TAT 3, 4 B 06e croponn. Ecam B
CHCTEME YMPABJACHHUS €CTh TMAPOYCHIATEAH (pyneBke Tpueoms), To paboumii xon
NPOBOAKH VIPABJCHHS HE JOKEH TPEBRINATh X0a PYJAEBOTO NPUBOAA, uTobH He GhiI0
VAAPA TIOPIIHS PYJEBOTO MPUBOAA O Er0 AOHBIIIKO.
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Puc. 8.12. Bapuantel KONCTPYKIHATH
KaYaN0K YAPABIEHus

Tsrn NPOBOAKM YIPAEACHHS TIPH YIPaBJSIOWAX NepeMeueHnsx pafoTarnT HA pacrs-
JKCHUAC WM CkaTue. D10 no3soiser B ommuue oT rulKoi nposoakn 060RTHCE TOABKO
onHOH BEeTBhI0 npoeonku. Takas NPOBOJKA HMECT MCHBUICE TPCHHE B COMJICHCHWAX,
obecncumneact GONBIIYE0 UYBCTBHTENLHOCTE YOPABACHUS, HO OHa Bombire Becnt 1 Gonee
TPYAOEMKA B MATOTOBACHMM.

Kecrkas npoEoaxa ¢ nepefavei KOMAHTHEIX CHTHAIOB C TIOMOIIBIO GPQUAM EAbHO20
denxenun aaacs noaywuna 6OabLIee PacnpoCTPaHCHHE B KAUCCTBE CHUIOBOMN Mepejaun
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Puc. 8.13. MparMenTsl ROBCTPYKITHH NPOBOACK YIPABIEHHS

TPAHCMHCCHH B CHCTEMAX YNPABICHWS 3aKPHUIKAMH, npeaxpeuikamu (em. puc. 8.14, a)
u crabmmuaaTopom (cM. puc. 8.14, 2), TaK KAK uEPE3 TAKYIO CHCTEMY MOXKHO NEpeiaBath
Bomimme MommocTd. OCHOBHBIM J/IEMEHTOM TAKOM NPOBONKA SBJISHOTCH Bamsl, paboraw-
mMe Ha KpyueHue, u npeobpasoBaTenH BPaIATEIBHOTO IBHKCHHS B IOCTYIATEIBHOE,
Ha puc. 8.14, g nokasausl KOHCTPYKIMH Takux npeolpasopaTenedl HA NpAMEpe BHHTOBO-
ro NONbEMHMKA B CHCTEME YOPABACHUS 3aKPEUIKAMH H CTA0MIMBaTOpOM.

Ha prc. 8.14, a: [ — saguuit noHxKepoH Kpuina; 2, 7, 8 — KpoHmTedusl; 3 — Bas TPAHCMMCCHH; 4 —
FAKPHLIOK; J — OTKHMJ(HAS naHenb Kpbuid; 6 — BHHTOBOM nogsemuuk. Ha puc. 8.14, ¢ noxasas OTAENEHO
BHMHTOBON MONBEMHMK, @ CEYEHHME NPHBOAR NOTBEMHMKA, 80 ronoska I3 — ua puc. §.14, 6. 3nece: 9 —
BEAYUIME BATHK ¢ KOHWUECKOR wecTepued npurona; [0 — cronopuoe npy#uuHoe konsuo; (1, 16 — raikn;
12 — YyNNOTHHTEILHOE PEAHHOR0E KONBLO; J3 — ron0Bka norbeMHuKa; J4 — n0SIHNHHK; 15 — cronopHsit
puuT; 17, 35 — Goorey; 18, 31, 34 — yuopsi; 19 — pesunoneift Gydep; 20, 30 — orpaxarean wapuxos; 2/ —
maprk; 22 — xonosoi eunt; 23 — mapukosas rafika; 24 — tpyla; 25, 26 — samurTHbe KOMyXH; 27 —
VIAOTHHTENLHOR KOMBLO, 28 — BeOMAS WecTeprs; 29 — camsbuk;, 32 — xoMyT, 33 — HAKOHEUHHK KPeIVIGHNS
K 3aKPBUIKY.

Ha puc. 8.14, 2 npMBeiel DHHTOBOM MEXAHMAM yNpanneHus crabummsatopom. 3nece: J6 — cralummsaTop;
37 — sunT0BOA MexanuaM; 38 — ks, J9 — anektponpusoa; 40 — pemyktop.

Jlxs yschenns paboTH TAKONO BHHTOBOTO TNOABEMHMKA 0Enecoo0pasHo eme pas
BCPHYThCS K puc. 7.17, HA XOTOPOM MOKasaHa YMPODIEHHAS KOHCTPYKTHBHAS CXeMa
BHHTOBOIO INAPMKOBOTO MPeo0pasoBaTeNs BPALIATENBHOTO JBIXKEHAS B NOCTYNATETLHOE,
Hcnons3opanue WMAPUKOB B KAHABKAX NpPeoOPajoBATEIS CHHXAET TPEHWE MEXIY
XOMOBBIM BHHTOM H raifko#, nepexopdmwei 8 cusiosoil wrok. C Apyroi cropons, Te xe
IIAPMKH HAEKHO 3AKAMHMBAIOT CHIOBOM IITOK M PYJEBYIO MOBEPXHOCTL NP OTCYTCTBHA
NEPEMENIEHNA KOMAHAHKNX DHYATOB YNpaBJeHHS.

B cucremax YOPaeJCHUS C BPAMIATCABHBIM IOBHXKCHHEM BAJOB NPOWIC PeliarTCs
BOMPOCH. KOMIOCHCALHHA :(edmpuaumi yacTen IaHepa 8a CUET UCIOAL30BAHUS TCIECKO-
MHYCCKUX BAMOER €O MIMICBRIMKE COCAMHCHHAMYH H KapaaHOR. Onnam Yanu 4 gerany
TAKOH NPOBOJKH B CHCTEMAX YIPABJICHMSA CAMOJIETOM IPHMEHSIOT Kpaite peako. Onm
CNI0XKHBL B H3MOTOBJICHHH, Tpeﬁym'r 6OMBIIOTD BHHMAHHA B SKCOIyaTtaudu, HX Macca u
noTpelHBe YCMIMg HA PHUATAX yOPABACHHS GEICTPO PACTYT € YBEJMUEHMEM DAIMEPHOCTH
caMogera.

8.4.4. CmeliaHHast MPOBOJKA YNpapJeHus npeacrapaser coboit xoMBuuarmm, Kax
npaBwio, HOKOH # JKECTKOH MPOBOJOK WM KOMGHHALMH MOCTYNATENBHON M BpPALIATENh-
HOIT TTPOBONOK yrpaBacHud. TIpuMcHeHHe KOMOWHNPOBAHHEIX BHAOB TMPOBOAKH, HECMOTPS
HA €€ YIORKHEHHE MPH 3TOM, ONPABABIBACTCS TEM, UTO KECTKAN NMPOBOIKA C MOMOMILID
Tar obecneunsaer GOABWIYIO NPOCTOTY OSKCIUIYATAUMH H MEHBLICE TPEHHE MPH MHOTO-
KPATHBX M3MCHEHHSX HANPABJICHNS NPOBOAKH, A ruOKAs TPOCOBAS NMPOBOJKA WMEET
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Prc. 8,14, KOHCTPYKIHS DMHTOBBIX [IOBEMHHKOB, MCHONBIYEMBIX B CHCTEMAX YIDABIZSUHS 34XPHLIKAMK,
ITPEAKPLLIKAMH i DOIBIKHELIM cTabHIn3aTOpPOM

MERBIIYIO MacCy ¥ rabapursl, 0Bnervas KOMOOHOBKY CHCTeMB ynpanienus. Ilpu ome-
IMAHHOA MPOBOJKE YTPABICHHMA XAPAKTEPHH OEPEXOXHI C TPOCOBOH MPOBOIKK HA KeCT-
Ky10 # Haobopor. OfHO W3 KOHCTPYKTHBHHX DEIICHMH, 0OECIEUMBAIMMX TAKHE NEPExO-
1Hi, mokasano Ha puc. 8.13, 6. Huxe \a puc. 8.17 noxasaso noakmoueHne ¢ moMonsio
TPOCOB Py/EBHIX MAUIAH ABTONWJIOTA ¥ APYIHX ATPEraTOB ABTOMATHKH K JKECTKON
NPOBOJKE YrpaBIeHHS.

Ouenb BXKHBM MOMEHTOM (1Sl TIPOBOJAKM YNpaBjieHus siasiercd obecneuenme ee
TEPMETHYECKOTO BHBOJA 33 MPEACTEl repMOKAGHHLL. STH BONPOCH YKE PACCMATPHBATHCH
summe. Tax, Ha pmc. 6,25 Geuto mokasaHo, a 'B mogpasa. 6,8.6 ommcaHo verpoiicrso
TEPMETHMECKHX BHIBOACE PSAA 3/EMEHTOB MPOBOJKH YNPABJCHAS H3 TCPMETHUECKO
KabmHer,

§ 8.5. CHUCTEMA YITPABJEHHS CAMOJIETAMH
C N03BYKOBOH CKOPOCTBIO MOJETA

8.5.1. TIpocreitne cuctemsl ynpasieHus. Cxema npoctefmeidl cucTems
YTpABJCHHS CAMOJIETOM, COCTOSIIEH M3 DHIYATOR YNPABJEHMS, OPrAHOB YIPABJACHAA W
MEXaHWYECKol npoBonku, paccMarpusasacs B § 8.1, Ha puc, 8.1 6um cxemaraveckn
MOKA3AHE JAEMEHTE TAKOM CHCTEMBI HA caMOJIeTe ¢ HeOoIBIIOoN I03BYKOBOH CKOPOCTHEY
M JAABHOCTRIO HOJETA.
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Puc. 8.15. CxeMa CHCTEMBI YITPABICHHS J03BYKOBBIM CAMONETOM

Ha puc. 8.15, a npuseacHa cucTema ynpapacHusa camosieTa Ma-28 ¢ makcaManbHOiM
ckopocThio monera V. 1o 900 KM/ 4, JaTRHOCTRIO TIOeTa Lpax = 2500 km 1 Maccoi
nopsinka 20 r. HecMOTps HA CPABHWTENLHO BHICOKOE 3HaueHue V. (Bonemme sarpysku
HA OPraHbl YNPABJCHAS), CHCTEMA YOPaBJCHAS 9TONO CAMOJIETA mpencras/isia coboi
CMCIIAHHYIO TPOBOAKY YNPAaBJCHMS, CBA3WBAIONIYIO PHIYATA YNPABICHHUS C PYJSIMH H
aneporamu 6e3 MCMOMP3OBAHNS THAPABAMYECKHX WM JJCKTPOMCXAHMUECKHX [PHBOIOR
— ycHAWTeNeH MOIHOCTH YIPABRAMIONIAX CATHAJOB OT JETUMKa MW aBTOMATHYCCKHX
yCTpOMCTE (37eckh — or aBTomuaoTa). McrouHrkoM SHepruM IS OTKJAOHCHWS OPraHos
YIpaBACHUA B 9TOH CACTEME OCTABANACH MYCKYJbHAS CHIA JETUMKA WA YCHAMY
pyaepnix MameH (PM) asronmaora.

Ynpasneane PB ocymecTsAsa0Chs OT mITYPBATIBHON KOAOHKH [ € MOMOIIBIO TPOCOBOH
NpPOBOJKH, OPONGKEHHON HA poankax 7 mo oboum Gopram.iosenaxa (ans NoBEILEHAS
AKHBYYECTH CHCTEMBI YIPABACHMY) A0 Kauanok 8 um tar 2 k PB. B xsoctomo#t uacru
(rosenska cnesa Ha Gopry Geuia pacnosiokeHa pyaesas mamwuua 4 asronmnora (AT,
coeaMHEHHAS Tpocamm /0 ¢ nposoakod ynpasienus PB.

YnpasaecHue 51€pOHAMA OCYLIECTBISUIOCh OT INTYPBANA (JETANBHO KOHCTPYKI(HS 2TOT0
TYpBasa nokasaHa ua puc, 8,6, @) ¢ MOMOMBIO CMEMTAHHON NMPOBOIKMA YIPABICHHS:
TPOCAMM HA POJHKAX OT IITYPBAJBHOH KOJOHKH 0 3aJHENO JIOHXCPOHA NCHTPOILTAHA
U TATAMW B POTMKOBHIX Hamnpapisiomux (cM. puc. 8.11, k) BOo/b Kphina A0 97C€POHOR.
Tepenaua ABMKEHHS OT TPOCOB HA TATH OOECHEUMBANACK KPETUICHHEM TPOCOB K IEH-
TPAILHOM TATE 5 ¢ NOMOIIBI) XOMyTa 6. 371eCh Ke ¢ NOMOLIBIO TPOCOR K TATe 5 TIOMKII-
uanace 1 PM 4 ynpasnenus sneporamu or ATl

Yopasnenue PH ocymecTs/asioch oT neaatei 3, Kotopee uepes san 2 moa mojioMm
KaOHHBL JIETUMKA COSIMHSIMCH TPOCAME B HAOPABJISIOMMX POJMKAX 1O npasoMy 00pTy
(rosensxa ¢ kayankon m Tarol ¥ PH B xsoctoBo# uacta (rodensxa. 3aech xe k
NpOBOIKE ynpaseHus nogcoeanasiacs 1 PM 4 AIT

Tprmmepst PH 1 271epoHOB OTKJIOHSUTHCH € TOMOIIBIO 2JIEKTPOMEXAHMAMOB C NEKTPO-
AMCTAHOMOHHEMIM ynpasaeHuem. Tpummeps: PB 15 (cm. puc. 8.15, 6) ympasasanch u3
KabWHEL WTYpBaIbUMKOM /2, CBS3AHHBIM TPOCOBOM TPOBOJKOM € UEHTPAILHLIM MEXAHHI-
MoM /3 Ha 3ajgHeM JOHXepoHe crauam3aropa, W jajgee BanaMu {4 ¢ BUATOBHIMH
vexaumamamn 11 tpammepos PB 15, Asromunor obecneumsan crabwimzanmio caMoneTa
HA 337ABAEMHIX JIETUMKOM ([ITYPMAHOM) DEXKHMAX MOJETA W UCnonb3osacs npH Gombo-
METAHHHA.

8.5.2. PassuTHe CHUCTEM YTIPABJEHHS CAMOJETOB C BBICOKON [03BYKOBOH CKOPOCTHI)
nonera. Pa3zsuTHe MATHCTPAIbHBIX MACCAXKHPCKAX M TPAHCTIOPTHBIX CAMOJICTOR, CONpPO-
BOXAABUICECS YBEIWUEHHEM MX TIOJIE3HOM HATPYAKHM M B3ACTHOW Maccel mpw V.. =
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Prc. 8.16. IpHHOHIMANLHAS cXeMa KOHCTpYKumH Y. A B ¢ TV, Brarouen-
HEM 00 HeoOpaTHMOA cxeme

= 900 xM/4, NMPHABOTHIO K 3HAYMTETBHOMY YBENWYEHHI0 WADHAPHKIX MOMEHTOB Ha
opraBax yopaexesma M. 3mauenwe M = Y a (a1s saepoHos M, = Ys_na, M.
puc. 4.13, a) HeB3E yXKe %wm cymecrnem-m YMEHBIOHTH 34 CHET YBEIHMEHHS OCCBON
KOMIEHCAIAH (YMEHBIIAIOCh 3HAUCHNE ) M YMEHBIICHWS ILTOMAIM Pyas (YMEHBIIANOCH
sHauesne Y.). Ha camonerax Ty-134, Ua-62 ymenbmenne miomany pyas J0CTHIAI0CH
34 cueT Bunoca 'O Ha BEPXHIOW YACTh CTPETOBHAHOIO KW/Is, NPHBONALIETO K YBeIMue-
HMIO TLIEYA A0 PYJs BRICOTH. YNpasidaTe BPYUHYHO TOIBKO 34 CUET MYCKYJIBHOH CHAB €
VBETHYCHHEM M, CTAHOBHIOCH BCE TPYAHEE W, HAKOHEL, CTAT0 NPAKTHYECKH HEBO3MOMX-
HEM. JTO IPUMBENO K TOMY, YTO B CHCTEMAX YNPABIEHHS CAMOJIETOM HAYATH NOSBIATHCSH
THAPABAHYECKHE YCHAMTCIA MOLIHOCTH YOPABASIOMMX CUIHANOB — TrHAPOYCHIHTETA
(I'Y). Bueapenuro I'Y B cuctemy ynpasichus cnocofCTBOBANA Takke HEoDXOTUMOCTH
YAYUIIEHHS XAPAKTEPHCTHK YCTOHUHBOCTH W YTIPABISEMOCTH CAMONCTA. ABTOMATW3ATMA
CHCTEMBI YIIPARACHHUS B OTHX LENgX TAKXe noTpeboBasa MCTIOMB30BAHNA THIDABIHUEC-
KMX WM JNCKTPOMEXAHHUCCKHMX YCHTHTCIEH MOITHOCTH.

Ynpowennas cxema I'V* nokazana na puc. 8.16, a. T'Y cOCTORT B3 CHAOBOMO HHTHE-
apa I, B OfHY W3 TMOJOCTEH KOTOPOrO B 3aBMCHMOCTH OT TOJIOXEHHS TIOSCKOB 5 ynpasas-
HOLIEr0 300THHKA 4 MOABOAMTCA OT MMIPOCHCTEMB UEPe3 TOT 30M0THUK IMAPOCMECH C
nasaexneM nopsuka 21 MITa, TIporHeomonoxHas TOAOCTh OPH ITOM coobuaercs c
JAMHHEN CIMBA THIPOCMECH Yepes KOpmyc 3onoTHHEA 4 B ruapobak. [IItok 2 nuaunnpa
'V HemocpencTBEHHO (MIH PeXe Mepe3 TATH M KAYa/IKH) COCOHHCH C PyJeM H, nepeme-
Wasch Nox AABMCHHEM [MAPOCMECH B UMIMHAPE [, OTKAOHAeT pyib. ITpu nannenuw
runpocmeck 21 MITa ycmmne na mroke I'Y gocraraer gecatkos kH . Kopnyc umami-
apa ['Y ycraHasIMBAaeTCs HA YCHICHHBIX S/ICMEHTAX KOHCTPYKUWH 3 ¥ mepemaer warpys-
KH OT py/is Ha 3TH 3MeMeHTHl, ecii ['Y BKIOUEH B CHCTEMY VIPABICHAS MO HeobpaTH-
Mot cxeme (oM. puc. 8.16, 6). Tepmun "no neofpaTamoii cxeme” kak pas u 03HAUACT,
YTO MPH TAKOH cxeme Bmouenns ['Y Ha pelvard ynpasieHds HATPY3KA OT PyJch He

.
Konerpykiym 4 paboTa rMIPABTMYECKHX M O/EKTPOMEXAHMMECKHX TIPHBOIOB M3YHAIOTCS B CHELMANLHBIX
Kypeax.

L1
TlpeanonaraeTcs, 910 JAANEHWE B TUAPOCHCTEMAX MEPCMCKTHBHBIX CAMOETOB GYAET SHATUTEARND
Gobumm.
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nepenaercs (npu “obparumoii cxeme” srmouenna I'Y, oM. puc. 8.16, ¢ — nepenacres).
Ha puc. 8.16, ¢ cTpeskamMm mokasaHo nepemenienue saementos 'Y npu ynpasasiouem
NEPeMELICHAM 30JI0THHKA HA AX OT phMara yNpaeJcHHs HIA OT CHCTEMB aBTOMATHUEC-
xoro ynpasacaus (CAY). D710 mO3BOMACT MPOCACANTH, KAK OCYMIECTBASETCH NPHHLMT
cnexenns (CoOTBeTCTBHA Xoa mToka 2 I'Y nepeMEemeHHD MOsSCKoB J 30/0THMKA 4 OT
PY (CAY)) B cucreme ynpaeacaus ¢ I'Y. Tlpm ofparumoit cxeme skmouenns I'Y netumk
COXpaHs1 OLIYIICHHE HATPY3O0K OT PYJACi, HO M HMET BOIMOXKHOCTH YITPABJISTE PYyISMH
npu orkase I'Y. Takas cxema raoverna 'Y MCnoah30Basach Npu CpaBHHUTENBHO He-
Gonprunx sHavennsx M, u ofecneuusana GesonacaocTs momera npu orkase I'Y. Omnaxo
¢ yseqnuenneM Hagexdocrd paGors I'Y @ yeennuenvem gHauemuli M, HA pyaax
neolpaTnMas cxema BxioucHns 'Y B cHCTeMy YNPABACHHS CTaaa NPAKTHUECKH CIOHMH-
CTBEHHOH.

Boapacranme CNOXKHOCTH CHCTEMHM Yupashnenns [lpn
HEOGPHTMMOfI CXEME BEKJIOYEHHA FS’ s HMHTALUHHA Hal‘pyBUK Hd ppivarax yﬂpﬂﬂﬂcﬂl‘lﬂ,
BO3PACTARIIMX ¢ YBEJHUCHHEM YI/IA OTKIOHEHMS PyJed M CKOPOCTHOTO HAMOpA ¢, B
CACTEMY YNpaBneaus Hago ObIO BROAMTL 3arpysounsie mexanusmbl (3M) 8, a ann
CHATHS OTHX HArPY30K C PHIYATrOB YNPABJEHHA TPH OTKJOHEHHBX PYJISX — MEXaHH3IMbl
Tpummeproro adpekra (MTD) 10 (cm. puc. 8.16, 2). 3aece: 6 — rara 3M; 9 — wapuup-
Helii yaen mexay 3M, MTD 1 nopnepxkusaoueid kavankon [1,

Ilpyn psMeHeHMH PeXHMOB NoJeTa (M3MEHEeHMH JHAYCHWH CKOPOCTHOIO HAMOPA) HAno
M3MEHATH MePeIaTOYHBIE OTHOLIEHUS OT PHUATOB YNPABISHMS K DY/IAM M 3ATPY30UHBIM
MEXAHH3MAM, BBONH B CHCTEMY VIIPABJACHHMS ABTOMATH DErYJMpPOBKM yrpasierus (APY)
M (WIH) ABTOMATH PeryMpoBKH 3arpysku (AP3) mna mamcHeHus miev @ u b Kk 3M u
T'Y (cm. puc. 8.16, 2, roe dyaxnma APY 7 u AP3 coememens B ogHoM arperate). M,
HAKOHEL, A8 YAYYIWICHUS XaPAKTEPHCTHK YCTOHUMBOCTH H YNPABAMCMOCTH CAMOJICTA
B CHCI‘CMy ynpamenm: CTann BBOOHUTH ﬂﬂMﬂd}CpH, HCNOJIHHUTC/IbHBIM MCXAHH3IMOM
KOTOPBIX SIBJSIOTCS PYJCBEIC (pASIBEKHBEIC) arperathi ynpaeacxusi (PAY). OcobenHo
BAXHO 3T0 OBLIO AIS YIYUIICHAS GOKOBOH YCTOMUMBOCTH (1S MAPHPOBAHHS KOPOTKOTIE-
puopnuccknx Gokoseix koaebanni camoiera).

BospacraHue CHOXKHOCTH CHACTEM YOPABACHMS CAMOJCTAMH ONPEACsIOCh TAKKE H
T2M, YTO OHHM (Iyis obecneveHns paboTel cHeTemel) 06pPacTadl MHOKECTBOM AATYHKOB,
‘BRIMACANTEICH, IICKTPOMCXAHNAMOB M APYTHX MCTIOIHUTENbHBIX MEXAHM3MOR, @ TAKKE
npoBoikamu, o0ecneynBAIOIIMMA UX NUTanue sHepriaed. MHuorne M3 a1EMEHTOR CHCTEMBI
VApaBAeHHA HAN0 OBLIO0 MHOTOKDATHO PE3€PBUPOBATE /18 MOBLIIEHHS £¢ HAZEKHOCTH
M NOBHIIIEHUA OE30MACHOCTY MOAETOR, YTO TAKXKE BEAO K YCAOKHEHHI CHCTCMB! YTPAR-
JIEHMH,

K ycroxHeHnI0 CHCTEMBl YMpDABJCHHS BEA0 TAKXE MCMNOJb30BAHUEC: ABOHHBIX KOM-
M/IEKTOB PHIYATOB YIpPaBaeHus; O10KMPOBOK M pasfIOKMPOBOK PA3THUHBIMA cnocobamu
NPOBOAOK YIPABNEHMS OT 00OMX JETUMKOB K PA3AENEHHBIM HA CEKUMM PYJsiM; YIIpaBJje-
HMs Kﬂmﬁﬁ CEKuMEﬁ HCCKOIbKHMH FY, MHTAKIHAMHUCH 0T PasiHyYHBIX BHﬁpI'ﬂCP[CTCM
(cm. puc. 8.18, a, 6, ¢); npoBonky ynpasaenus no oboum Gopram diozensxka u ap.

Peanusauns HOBBIX NPAHIMAOB Pe3epBupoBanus [27], KOraa CyMMBPYIOTCS YCHAMS
pe3epBUPYEMBIX HCMOMHMTCABHBIX MCXAaHH3MOB npuBoga (cm. puc. 8.16, d), a He
CO3JaBACMBIC KAXABIM M3 HUX nepememenns X/n (em. pac. 8.16, e) n npounasopurcs
NEepPecHIHBAHHE OTKA3ABLIEND MEXAHM3MA OCTABIIMMMCH MCHPaBHBIMH (7'roAOCOBAHME
GoneimasacTeom”), eme Gosee moBpicHAa (Ge30NACHOCTE NMONETA, CBOAN K KpaiHe Matose-
POSTHBIM (]’l.‘]H OPAKTHYCCKH E[CBEp()SlTH[ﬂM) CDﬁNTMﬂM BO3MOXXHOCTh BbIXOAd M3 CTPOA
CHCTEMEL Y'ﬁpaﬂf[eﬂ]‘!ﬂ CaMOJICTOM. OTE[OI[H. — anaB,U,EHHDCTI: YOUIOKHEHHS CHCTEM
yﬂpaﬂﬂeﬁﬂ_ﬂ Ha CDBpEMEHHI:[X caMosieTax.,

CucremMa ynpapiaeHHWs CAMONETOM C BHCOKOW 103BY -
KOBOWH CKOPOCThLI NMOJETA HANPHMEPE CHCTEMB YTIPABISHHAS CAMOIETOM
Ty-134 npencrasnena va puc. 8.17. IlpononsHOE, DyTEBOE U NOMEPEUHOE YIPABICHHE
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Prc. B.17. KOMNOROBOUHAR CXEMA CHCTEMB YNPARICHHAR CAMONETOM ¢ (PparMenTaMit OTIENbHRIX YIACTROR CHCTEMbI (BEOYCHAE

B TPOBOIKY YUPALICHAS PYIEBbIX MANTHA, AeMIpepas)
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camosnetTom ocymecrsaserca PB 22, PH 18, anepowamu /2 u warepuentopamy /3 (cum.
puc. 8.17, @). PB u anepoHbl NPHBOASTCH B ACHCTBHE BPYYHYIO MOCPEACTBOM IITYPBAJIbL-
HBEIX KOJIOHOK [ 1 mryppanos. KoHCTpyKiusa OTAeMbHOM MITYPBABHOMN KOJIOHKH NPHBE-
nena Ha puc. 8.6, @, a BCEr0 KOMAHAHONO CABOEHHOTO (AJIs ABYX JETYMKOB) MOCTA
ynpasieaus — Ha puc. 8.6, e n puc 8.17, @ (cm. ysen [ ma srom pucyske). PH ynpasas-
10T € TIOMOMIBIO OAHOKAMEPHOTO ruapoycharens 19 (cm. puc. 8.17, 6 n yaen II), BRmo-
YEHHOrO 10 HeoBpaTHMOR cxeme M paBoTAIomero OT OCHOBHON MJW TPH €€ OTKA3e OT
ABTOHOMHOM ruapocucTemsl, ITpeaycMOTpena BO3MOXHOCT mepexona Ha GeabycrepHoe
(c orkmouenmem I'Y) noxuoe ynpasaesme PH. KoncTpykums oraensHOro mnocra
HOKHOTO YNpPAB/ICHAS NO0KA3aHa Ha puc. 8.7, 6. Ynpasnerne PB u aneporamu Gesbycrep-
Hoe. B cucreme ynpasieHHS S7EPOHAMM IS YUIYUMIEHAS XaPAKTEPHCTHK yNpaBIeHAs
10 KPEHY BKJIOYEH MPYXKUHHKIA 3arpy30UHBIi MEXaHNAM 8, YBETHUNBAIOMINAIN HATPY3KY
HA WITYpBaje npa ero nosopore. Harpyska ma nepansx 2 npw exmouenun ['Y coagaercs
BaneTHO-nocagounkM 3M 3. Jlna orpanmuesus yrios otkionenus PH ma Gombummx
CKOpPOCTSX MOJEeTa BBEAeH nojeTHeit 3M, cBasaHHHEM C TATaMM OT mejasiei HOMHOIO
ynpaeiesus. Brmouenne 3M nponcxoauT asroMatHueckn npr Brmouenun Y u yBopke
3aKpBUIKOB. [l yMeHbIIEHHS HArpyaok oT moaerdoro 3M HcnonesyroT MexaHH3M
TpuMMepHOTo adibexTa, BKIIOYEHHEM KOTOPOTO M3AMEHSIOT JAMHY NpyXue B 3M u Tem
caMbiM — Harpysky Ha PY. Ha camonere npumenen asromunor. I1pu paccoriacoBanuH
INCKTPHYECKHX MOCTHKOBBIX CXeM AaTaukos All (rupockon ¢ Tpems crenexsma cBobo-
aer) u pynessix Mammy All mocnejEMe ¢ NOMONIBIO CBOMX 9JEKTPOMOTOPOB COSAAIOT
KpYTSIIHi MOMEHT Ha BhixonHOM Baxy PM. Pyaessie Mamwne: sneponos 7, PB 2/ u PH
29 npu nomowmw Tpocos 40, 34, 28, cexTropon 38, 20, 16 n aBymaeuux pevaros 36, 27
CBASAHBL C BIEMEHTAMMA KECTKMX NMPOBOAOK CHCTEM YMPABACHHS 57EPOHAMM (CM. pHC.
8.17, e, Taru 4), PB (cm. puc. 8.17, @, Taru 6, 35 u 24) u PH (cMm. puc. 8.17, 6, Tara
5 u gemndepn (PAY) /7). Buxogusie Bans PM cassanm ¢ noreHumomerpamm oGpaTHOR
ces3u Al ¥ NpH COrMAcOBAHHM MX MOCTHKOBHIX CXeM asiekTpoMoropsl PM ocranasmmsa-
10TCA, 8 YNpasIsSiOIIne NepeMEmeHns B IPOBONKAX yTpasaeHus oT PM npekpamaiorcs
70 HOBONO MOMEHTA PACCOIIACOBAHMSA B MOCTHKOBHIX cxemax All mi-aa uaMeHeHHS B
MPOCTPAHCTBEHHOM [TOJIOKEHHH CAMOJIETa.

Ias obecnicuenns saTyxanui GOKOBEIX KoneGaHWH caMoieTa HA BCEX PEXKMMAX
nosera (npu BKmioueHHOM All) MCTIONB3YIOT ABYXKaHANbHE Aemmdep pHICKAHHA,
MCTIOAHUTEIBHBIE MEXAHN3MBl KOTOPOTO — PYJEBHIE ArperaThl ynpasaeHns (cM. nos, /7
Ha puc. 8.17, @, 6). Jlemndep pearnpyer Ha n3MeHeHUe YITIOBEIX CKOPOCTEil camoseTa,
XOJ €ro IITOKA [POMOPIMOHAIEH YIVIOBOM CKOPocTH .. [emipep anToMaTHuecKH
skaouaercs npua paboraromenm I'Y 1 otkmouenHoM Al 1 dTKTIOYaETCS ABTOMATHYECKH
npu skmouennn All u Baxmouenan 'Y,

Pynu n anepons cHabxens: Tpummepamu 15, Tpummep PB uenonsayercss TOMBKO npu
BaaHCHPOBKE CaMOETa OTHOCUTENBHO ocH Z, a TpumMepsl PH u anepoHoB, KpoMe Toro,
CAYXKAT ewe A5 pasrpyaky MyTEBOTO U NMOTIEPEYHOT0 YNPABICHAS CAMOJIETOM OT 4Ypes-
MEPHBIX 29POIMHAMHYECKMX HArPY30K. YTpasicHWe TPHMMEDAMH S7eKTPOMEXaHMUEcKoe
(cm. puc. 8.23, o).

Pynn ot pasbaaThBAHAS BETPOM HA CTOSHKE CTOMOPATCHA Mexanmueck, [11s aToro
UCTIONIB3YETCS CHCTEMA ¢ MEXaHMaMaMmm cronopexus pyaei. Ha puc. 8.17, 6 (nos. 30, 31,
32) npencrasien obuuit BRI MexaHuama cronopesns PH m orpanmumres s yIioB OTKiO-
aernus PH, Cucrema cronopesns c60KMPOBAHA € CEKTOPAMH YNPaBIEHUs ABAPATENCH,
YTO TIPEAOTBPANIALT BIJET C 3aCTOMOPEHHEIMH PYJISTMH.

Bee xecTkue TATH NPOBOJKH ynipasneHnud (mo3. 4, 5, 6 #a puc. 8.17) nponoXeHsl HA
MOMIEPXKUBAIOMNX KAYANKAX M B POJMKOBHIX Hanpasaswommx (cm. pac. 8.11, k, a).
3azop MeXIY TArAMM W TEKCTOMMTOBLIMEA POJMKAMM HANPABASIOMMY, NOCAXKEHHARMA HA
ocu Ha mogmmnaukax, He Gonee 0,6 MM, Kauamku — qutHe ¢ nogmunHEuKamMy BO BCEX
COWICHEHMSX W BHYTPH CTYIHIL. TSy — w3 MIOPAZessiX AHOMHPOBAHHBIX M 3arpPyHTOBAH-
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HBIX PEryHpyeMBIX 1o pmHe Tpy6 240...45 M. TpPOCH OUMHKOBAHEI C TIPENBAPHTENBHOMN
BRTSKKOHR TpH Harpyske o 60 % or paspymaromedl, PeryMpoBKa TPOCOB ITPOM3BOXMT-
ca taHpepamu (cM. pmc, 8.9, d). Bce BuAm NMpPOBOAKM YNPAaBACHHS M3 repMOKAGMHEL
repMeTHIHpOBAHE (cM. puc. 6.25).

Kpome yxe pacCMOTPEHHbIX BRUILE NOGHUMH, HA pHC. 8.17 9~ e s oAy 10 —
Taru; 11, 25 — geynneumne xavanaky; [4 — repMoBsBOaKY 23 — SAEKTPOMEXAHMAM yTipaBaeHus crabunmaaro-
pom; 26 — bapaban; 33 — sanuuit nomKepon xuns; 37 — npoymmaa Ha peruare 36; 39 — posaMk Jus Tpoca

40 or PM x cextopy 38.
Ha puc. 817, 6 CXeMa TS PM PH, ua puc. 8.17, 8 — cxema nogxmouenus PM PB,

Ha pic. 8.17, ¢ — cxema noakmoneums PM aneporoa.

Cucrtema ynpasnenuss camMmoaerom Hn86. B cucreme ynpanrerus
2TOrO camonera HamBoaee NOJHO BOIVIOMIEHE! T€ TMOJOKEHUS, KOTOPHIE GhuTH PasBATH
B noapaan, 8.5.2, Ynrateso peKOMEHAYETCS €mE Pa3 BEPHYTBCA K YKASAHHBIM MATEpHa-
JIaM M B MPOLECCE HAYUEHWS CHCTEMBl ynpasaenus camonerom Hia-86 npoanammanpo-
Barh, YTO u KAK U3 2Tax NONOXKEHHH BOMIOMEHO B JAHHON CHCTEME YIIPABICHHSL.

CucreMa ynpasjieHus CAMOJETOM N0 BCEM TPEM KAHANAM CXEMATHYECKH MOKasaHa
Ha puc. 8.18, a, 6, a [ 24].

¥npaanenue no manzaxy (cM. puc., 8.18, a). ocymecrsagerca PB (nns puinosnenns
MaHEeEpOB) B CTaGUIMaATOPOM (114 TIPONONEHON GasaHCHPOBKY HA 3aJABAEMBIX PEAKMMAX
nosiera) ¢ MOMOIIBI0 PYMHOTO (eTYMKoM) WM asToMaTHyeckoro (¢ momommio CAY)
ynpaeneHud, Ynpasneune PB mponsBoguTCa ¢ MOMOMIBIO IBYX MTYPBANBHEIX KOJOHOK
1, coeuHeHHBIX MexIy coboit ¢ T'Y 10 PB mexanuueckoif nmposonkoi, I'Y BrIiOMeHE!
no meobparaMolt cxeme, VX mTOKM MpECOSIWHEHH HEMOCPEICTBEHHO K cexumam [/ PB.
B nposoake ynpasieHus — ABA 3arpysouHEIX MEXaHM3MA 6, MMEIOMMX OGMmMi 3neKTpo-
MEXAHM3M TpUMMepHOro 3dxpexTa 4 1 MexaHHsMbl 5 ¢ SJICKTPONPHBOIOM & aBTOMATHUEC-
KO# CHCTEME Pery.THpOBAHHS MepeJaTOYHKX OTHOMEHHH OT MTYPBATBHKX KOMOHOK K
'Y 1 K 3aTpy3ouHHIM MEeXaHHAMAM IYTEM M3MCHEHHS IUIEY KAuanok J. DneKTpomnpasox
8 aBTOMATAMECKOM CACTEMBI PETY.IMPOBAHMS TEPEAATOMHEIX OTHOmEHWH paboraer or
JATYHKOB, YUHTHBAKOINX CKOPOCTHOM HATIOP, LEHTPOBKY CAMOETA, IONIOXKEHHE BAIET-
HO-MOCRA0YHON MEXAHHIALMH KPBUIA H YTOJA YCTaHOBKA crabunmaartopa. K nmposoake
ynpasaenas nopkmodera PM 3 or AIl Tlposoaks ympaBaeHns pasHecensl no 6opram
throsensxa: oT JeBoil ITYPRANLHON KOJIOHKM — K JEBEIM JByM cekuusm PB ¢ nsyma I'Y
Ha KAXKAYI M3 CEKLMH; OT NPaBoil WTYPBAAbHONH KOJOHKM = COOTBETCTBEHHO K JIBYM
npassM cexuuaM. [IpoBOTKH COETHHAIOTCS APYT € APYTOM ¥ INTYDPBaJIbHEIX KOJOHOK K
B XBOCTOBOH uacTH (rosenska. Ha cryvall sakiMHMBAHMS OHOM M3 MPOBOAOK YTpaB/ie-
HA§l MPOBOAKH PAa3beIMHAIOTCS NupoMexanmamamu 2. B mposogkax ynpasnenws B
cTafHaA3aTOpE YCTAHOB/IEHH YeTHpe (MO yHcay cexumii PB) "passsasmBaiomue npyxu-
HE” §, NO3BOJISIONTHE B CIYYAE 3AKMHHHBAHHA ONHON M3 cexumii PB ynpasasTe nenpas-
HBIMH CeKuuamu. [Ipm otkase onHoro ua 'Y mepemyckHOM KJlanaw BHYTPH HEro 3aKo/ib-
uossiBaer ofe mosocrm 'Y, CHMXAs €ro CONPOTMB/ICHHE OTKJOHEHMIO cekuuu PB
ncnpasHuiM I'Y, Ha puc, 8.18, @: 7 — npeofpasopaTe/n Bpamare/bHOTO ABMAKEHAS OT
MT2 4 k Mmexaauamam 5.

Cucrema ynpasserus crabumsaropom 2 (eM. puc. 8.18, 2) nonobHa paccMoTpeREbmM
B 1. § m Ha puc. 8.14, ¢ M BKAOUAGT BHHTOBOM MEXAHWSM J ¢ AByMs raiikamu,
BPAMAONIMMACS OT ruaponpuBonos /. Bepxuas rafika cessana co cTalMmMaaTopoM M pH
e¢ BPAUIEHHA W THepeMelieHHH Ha suHTE 3 crabwmsarop Gyaer orxnonstses. Crabmmn-
SalAsl CAMONETa YIpPaBAsSeMbiM CTa6MIN3aTOPOM TNPOM3BOAMTCS MPH HEHTPATLHOM
nosoxenun PB,

B cucmeme ynpasnenus PH (cm. puc. 8.18, 6), cocrosmero ua apyx cekumii, Kaxnas
M3 KOTOpHIX ynpasngercs Tpems I'V: | — nepamu; 2 — PM All; 3 — BUHTOBBIE MEXAHH3-
Mbl; 4 —3M; § — MT3; 7 — xauanka; 8 — UEHTPHPYIOMAY NPYXAHA; § — MEXAHU3M
OrpaHHYeHns Xona nejasneil ¢ anekTponpusoaoM 10,

12 3ae. 1148
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B orqmume oT arperaTos, BKIOYEHHBIX B KAHAJ NPONOJIBHOIO VIIPAaBNEHHS, B CHCTEMY
ynpasnesns PH sxmouen eme nemndep peckanns 6 wis yayumenus GOKOBOR ycTolium-
BOCTH CaMonera. Pearnpys Ha W3MEHEHHE YIVIOBOH CKOPOCTH ., CAMOJIETA, 3AMEUAEMOE
CHEHMMATLHEIM JATUMKOM yrioBeix ckopocreit (IVC), aemudep caonm rupponpusonom
ynpasaser PH uepea I'Y 15, orknonss PH B CTOpoHYy, Napupyiomyio OTKIOHEHHE
camonera. Yernpe momyas npusona memndepa, Kak g Tpu I'Y, BKIOUEHB! B yripanienve
PH napannensso @ pe3cpBHPYIOT HCIOJHHTCIBHBIC MEXaHHIMB IPUBOAOR YIOPABASHUS
PH 1o npusuumy cyMMApOBAHAS YCHauA M "rosocoBanus GossmmHcTBOM” (CM. puc.
8.16, @, uro BMecTe ¢ pPasBASHIBANIIHMHA NPYXAHAMH [4 B*NPOBOOKE YNPABJICHHS
BMECTO KECTKMX TAT NOBHINAST HAZexkHocThk ynpasacHus PH. Ha puc. 8.18, 6: 11 —
3Arpy30OYHLIH MexaHuam; /2 — MExXaHmsM HSMCHEHMsS nepenaum or memaned x PH ¢
aleKTponpuBOaOM 13,

Ynpaanenue no xpeny OCYMECTBASETCH ¢ NOMOWBIO J/EPOHOB M HWHTEPUEIITOPOB.
Wirypeans ! (cM. puc, 8.18, @) ofionx feTUMKOB CoeMHEHH Mexay cobod u ¢ TY
27epOHOR /2 M MHTEpmenTopos /3 mMexamwueckoi nposoakoi. [Itoxu I'Y (mo Tpm Ha
anepod w o ogHoMy I'Y 14 Ha MHTEpUENTOp) KPEmarcs HEMOCPENCTBEHHO K CEKIMAM
aneporoB /2 m mETepnenTopos 3. [ns npeosoneHus CHA TPEHMH B NPOBOJKE YIPAB/IC-
HHHA U B 30JIOTHHKAX Fy, a TaKxe aaa npecumnem }'Cﬂn}lﬁ Pa3Ba3plBAIOLIAX NpYXHH
& B MpOBOAKY BKMIOYEH BenomoratenbHeuid I'Y 7. BayTpenHde Cexuud WHTEpICNTOpOB
(Mo TPH HA KAXIOM KPBHLJIE) MOPYT MCNMOJb30BATHCH B KAYECTBE BO3AYIUIHHIX TOPMO30B
H racuTenell moFLeMHON cuabl Ha npobere (oM. noppasa. 4.3.3) m ynpasaaTees ucpes
CMECHTENbHE MeXaHusM /8 Kak OT mTYpBANOB, TAK M OT CNENHANLHOTO peyara 5,
yeranosacHnoro B kabuHe sxvmaxa. K nposogke ympaesicHmS MOSK/TIOUEH THAPONPHBOL
nemntpepa kpena 21 w PM 6 ATl Hemmdep cryxuT oaa yryumenns G0KOBON ycroiumn-
BOCTH camoneta. B oCTANBHOM B CHCTeME YNPABJACHHS N0 KPEHY MCHONBIYIOTCH TE Xe
NPMHUMANLL, YTO M B CHCTCMAX YIPABICHHA 1O IPYTHM KaHATAM.

Ha puc. 8.18, ¢: 2 — 3M; 3 — MTD, 4 — BHHTOBBIE M s 9 — nud JIBHBIC KATANKH;
10 — anextponpupon mexauusma [9; 11 — pynersic npusossy; [5 — :Dmlﬂ'muxﬁahlc YCTPOHCTHA, YIIpABAHIO-
mue I'Y 14 wurepuentopos 13; 16 — nposogka; 17 — 3arpysoussii 5 20 — nap

PASLEAMHEHMA NPOBOTOK.

Ynpasnenue 3neB0HAamun Ha camonerax Gea ['0, BunosHenasx no
cxeme "BGecxBocTka”, MONEPEUHOE M NPONOJBHOE VIIPABJICHUE OCYUIECTBISETCS TPH
DOMOIIM SAEROHOB, PACHOJATAOWMECH Ha mecre osnepoHos. Ha puc. 8.19 noxasama
KHHEMATHUECKAS CXEMA YNPABICHHS S1EBOHAMH OT KOMaHAHOIO PHIYATA YNPABIEHUA B

Puc. 8.19. Cxema ynpasjcHAN 31eBOHAMMA
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puAe pyukd. [Ipu ZBHKEHMM PYYKH BOEPEn 9/1EBOHE Kak PB Do/mKHb OTKJOHATHCH HA
ofenx KOHCOMAX KPHJIA BHU3, @ NPH ABMXKEHMH PyYKH Ha3ag — Beepx. [1pn apwxennn
PYYKM BIPABO—BJIEBO JNEBOHB! OTKJOHSIOTCH Kak oaeponst. Ha pmc. 8,19 crpenxams
o003HAYEHA KMHEMATMYECKAS CXEMA OTKJIOHEHWS JBEHBER TPOBOAKHM YNpPABJAECHHS
37ICBOHAMM TIPH OTK/JIOHEHMH PYUYKH: CIUVIOWIHEIMMA JIMHMSMH TOKAZAHO YNPaBIEHHE
anesoHamu kaxk PB, a mynkTEpoM — kak aneponamm (@ — s cBoky HA pyuky, 6 — Baj
B ILIAHE).

IMpy MCNOAL3OBAHMK HA CAMOJIETE SIEPOHOB-3AKPBUIKOB, UTOOHI YBEJIMUWTh ILTOLANL
Kpblia, 3aHATYH MEXaHu3anued, ¥ TeM CAMBIM MOBHICHTD é¢ dexTHBHOCTD, 31EpOH-
3akpuUIoK paboraer or pyuks (IITYpBana) KAk S71epoH ¢ 00BMHON CHCTEMON yrpasie-
HHS, a A5 3ABMCAHMS 3IEPOHOB (HCNOIB3OBAHMS MX KAK 3AKPEUIKOB) AOJDKHBI MCTO/h-
30BATHCS NOMOTHUTEbHBIE KHHEMATHUECKHE JBEHBLS,

Janbuelimee PpasBMTHE CHCTEM YyNpaB/eHus moker Gum
CRHZAHO C YMEHBIIEHWEM 3A0ACA CTATHUECKOH yCTOWUMBOCTH camonera, obecneunnaio-
MM MOBHIEHUE €10 AIPOANHAMHYECKOI0 KAYECTBA H3-84 CHUKEHUS ToTeph Ha Ganan-
CHPOBKY CAMOJETA W BHIMIPHIL B MACCE 33 CYET CHMEHWS IIOmagy u maccs [0,
Opunako 510 norpefyer BBeAeHMA B CHCTEMY YIPABICHHS ABTOMATOB MPOAO/IBHOH
yeroiursoctd. TIpencrasaser TakKe HHTEPEC BBEISHHE CHCTCM AKTHBHOTO YIPABJISHHS
AN nepepacupese/icHHs ¢ MOMOIIBIO MIONBMKHEIX YacTel KPHUIA BOSHYIIHEIX HACPY30K
HA KPHUIE /IS YMCHBIICHHS A3arubaiommx MOMEHTOB (cM. pac. 4.16). Ilocaeanee moxer
6biTh HCOMb30BAHO A4 YMCHBINEHMS MACCH KPHIA WA YBCIHUCHAS IEperpyaok Ha
MAHEBpe 1.

[TepcnekTuBeH NEpexos HA SAEKTPOLUCTAHIHOHHOE HACHILIEHHOE KOMMBIOTEPAMH ¢
6oBIION CTENEHBI) Pe3epBMPOBAHAY YNpaBieHHE ¢ GOKOBEIMA PYUKAMH YIPABIEHHS
BMECTO TPAAMUMOHHBIX IITYPBAABHEIX KOJOHOK. 9T0 nodsoauT BHCBOGOAMTL BoaburoH
obwem npocrpancrea B kalMHe SKMOAXKA U MOJ [OJOM, SAHMMAEMON0 OOKUHO MEXAHWYEC-
KHMH ArperaTamm, TOTyunTh GoNee BHCOKAE TOUHOCTHHIE XapAKTEPACTHKH [pPW nepesaue
VIPaBISIOMMUX CATHAJNOB, MOBHCHTh eme G0Jee HAJEKHOCTh CHCTEMBl YIPABJIEHMS M
GesomacHocTh MOMETA.

§ 8.6. OCOBEHHOCTH KOHCTPYKUHH CUCTEM YTIIPABJTEHHS
CBEPX3BYKOBBIMH CAMOJIETAMM

8.6.1. OcoGeHHOCTH YNpaBleHHs CBEPX3BYKOBBIMH camojietamu ofycnosne-
HbI TEM, YTO C POCTOM CKOPOCTEH MONIETa MHTEHCHBHO YBETMYMBAIOTCS SHAUCHUA M.,
NMPHBOAY K BO3PACTAHHIO HArPY30K HA pydky (mTypBan) M HefasH; BO3pacTaHue
JMANAZOHA CKOPOCTEH M BRICOT TMOJETA BHIABIBAET MIMEHEHHME TOTPEfHBIX YIVIOB OTK/IOHE-
HI OpPrasoB ynpassienRus A8 6a1aHCHPOBKYM CAMONIETA B 3ABMCHMOCTH OT CKODOCTHOTO
HANOpa; NPH NEPEXOAEL K CBEPX3IBYKOBBIM CKOPOCTAM TOJIETA nu’rpeﬁmﬂe ¥TJIEl OTKJIOHE=
HUS pyJiei pis GagaHCHPOBKM CAMOJETA YBEJAMUMBAIOTCH WM3-34 BO3PACTAHMSA CTATH-
uCCKO# yCTONUMBOCTH camoneTa (M3-3a cMemenns (okyca Hasajy U yseanuenus | o -

- %p|), a odxpexrusrocTs pyaeit manaer (cM. . 5); MEPEXON HA YNPABIAEMOE ETBHO-
TOBOPOTHOE OIEPEHHE, YTOOH MOBHCHTE S(XPEKTHEHOCTE OPraHOB YIPABICHUS HA CBEPX-
3BYKOPOH CKOPOCTH NOJIETA, TPEOYET SHAUHTEIFHOTO YCHJICHHS MOMIHOCTH YIIPARJISIOMIAX
CHTHAZIOB OT PHYATOB YmpaBacHud. Bce 5T0 NMPHBODMT K TOMY, UTO 3KCIUTYaTaums
CaMOJICTOB HA CBEPX3BYKOBEIX CKOPOCTAX moneTa Gea MOMHKIX NPHBOAOB (ruapasanuec-
KHX HJIH JIeKTPOMEXAHWYCCKHX YCHIMTENEH) M NPYrUX CHOCLHMAIBHEIX MEXAHHIMOB B
CHCTEME YOPaB/ACHHS, YUHTHBAIOMIAX VKASAHHEE BHE OCODCHHOCTH, CTAHOBMTCH
HEBO3MOXKHOM,

8.6.2. CucreMa ynpaB/ieHUA CBEPX3BYKOBLIM CAMOJETOM TI0 BCEM TPEM KAHANAM C
KOMAHAHBGIMH TIOCTAME YIIPABJICHEAS, B KabuHe, TOToSHHME pAacCMOTPEHHLIM Ha puc. 8.4,
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Puc, 8.20, CxemMa ynpanieHns CBEPXIBYKOBSIM CAMOJIETOM

nokasana Ha puc. 8.20. Jl1g noscHCHWI OTAEBHBIX (DparMEHTOB CHCTEMBI YTIDAB/CHUS
MCTIOB3YIOTCS YXKE PA3o0paHHBE BHIIE KORCTPYKIHH (pucynxm)

Ynpaesnenume mo kpeHy. Ilpy oTkionenrn pyuxy / BNEBO HJIA BOPABO
IBIDKCHUE pyukd veped perdar 7 (cm. puc. 8.4), mary I7, xawanxy 19 w Tary 2 nepepa-
erca yeped 3M /4 (cwm. puc. 8.20) Ha meHTpanbHBI y3en /3 pasnaud ynpasiaeHas K
3/IepOHAM HA MPaBYIO M JIBYI0 KOHCOMH Kphina. Jlanee 970 NBHOKCHME MEpefaeTcd ueped
MEXAHM3MB HEJMHEHHON nepenaun 5 (MEXaHmA3M MOKa3aH OTAEBLHO HA puc. 8.12, m),
Tara w Kavankn /2 k sonormakam [Y 6. Tlepememenne BieBo 0T HEMTPAILHONO MOIOKE-
HAg mToKAa 3omoTHEKA 4 ¢ mogckamu 5 T'Y I (cm. puc. 8.16, a), nepexpuBapmux 10
3TOr0 JOCTYN TMAPOCMECH H3 JMHHH HATHETAHWdA B M0n0CTH wwimHApa I'Y, coobmar ¢
aroif anumeit Teneps npasyio nogocrs I'Y, Hltok 2 T'Y BMecTe ¢ KOPIYCOM 30J0THHKA
4 HAUHET ABMraTHCA BACBO, OTKJIOHAS SiepoH. B 910 Xe Bpemsa raapocMech ua JeBo#
nmonoctn I'Y uepes kopnyc 30/0THMKA OyJeT CTPABAMBATECH HEPE3 JAHHIO CIABA B
ruapobak. [Tpu ocTamopke pyuks [ OCTAHOBMTCH H ITOK 6 307I0THAKA, 4 CAM KODITYC
3on0THAKA 4 GyAeT MponoaKaTh ABATATHCS, MOKA MOSCKA J 30/0THAKA HE TIEPEKPOIOT
KaHANH B KOPIyce 4 M HE 3ampyT rMApOCMEch B MOJOCTAX 3onorHuka 1 'Y — mrmok TV
W 3NEPOHBI OCTAHOBATCH, TaK Peasmayiorcs ynmpasacHue dneponamu ot I'Y n npuwuym
C/IEXKEHNs B cucTeMe ympasaeHus ¢ I'Y.

Yopasaneuwnnme no Ky pcy. Orxknonenne nepaneii 2 (cM. puc. 8.20) wna /5
(cm. puc. 8.4, @) vepes pwuar 9, ces3aHHBIE Yepes ock /0 ¢ mapanncaorpaMMHbIMH
Mexanuamamu 8, 12, 13 nogsecku nejaned, nepegaercs Ha Tary 5 uw panee uyepea 3M
3 (cm. puc 8.20), repMOBHBOIE 4 HA 3aTHEH CTEHKE TEPMOKAGHIEL, TATH B HANPABJISIO-
IHUX pONMKax B BepxHel uactw drosensoka k gemndepy /O u kponmreiny na PH. Tak
oTkji0HeHne neganed 2 (cum. puc. 8.20) npusoauT k orknonenuo PH.

Ynpasnenue no Tanraxy Omosenne pyaku (eM. puc. 8.4) ynpasne-
HHA | Briepes WM HA3AN Yepe3 peYar 6 Ha HHXKHEM KOHIE PYYKHM W TATY J, TepMOBHBO-
aul 4 (cm. puc. 8.20) nmepemaercsa B XBOCTOBYK 4ACTh (DIOsenska, rae B paoHe Kuas
pacnonoxeH KoMOGMHUPOBAHHKIN ABTOMAT PEryJMPOBKH YNDABACHHA ANA MIMEHECHHS
nepenatouroro otHomenna or 3M u LITITO k pyuke. [Moeopor APY orHOCHTE RO OCH
ero mogsecku 6 (cm. puc. 8.21, @) nepesaer ABMXKEHHE, C OFHOU CTOpoHH, k 3M 8§ u
MT2 9 (cm. puc, 8.20), a ¢ apyroii croponn — k aemmdepy (PAY) /I u x I'Y 15,
BBHIXOJHOH BAJ KOTOPOIO uepe3d TArd M KAYAJKH COSIMHEH ¢ xomyrom /1 (cM. puc. 5.16)
Ha Bany [0 LITITO. Bce aru arperats Bxopgar B cucremy ynpasaesns LIITO. Baok arux
arperaros, BXOAAHX B cucremy ynpasaeRus LIIINO # HaxomauHxcs B OCHOBAHUM K4,
nokasad xa puc. 8.16, 2.

*
YnTaTenio NPEVIATAETCH BEPHYTLCA K ONMMCAHMIO KOHCTPYKUMH TIOCTA YNPABNeHUs HA puc. B.4.
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B npooaky ynpasaeHus o moboMy M3 KAHAJIOB MM IO BCEM TPEM KaHAJIAM Cpasy
moryT Oute nogkaouesl PM ATl, kak ato 6mno nokasado Ha puc. 8.17. Uepea PAY
(cM. puc. 8.16, 2) B cHCTEMY yNpaBIEHHS MOIYT NOCTYNATH YIPABASIOMME CACHAIE OT
Goprosoit nuchpposoii BuuncTHTENbHON Mammusl (BIIBM), xoropas moxer Gmrs CBI3aHA
€ CHMCTEMOH HABEEHMS | NPHUEIBHO-HABMIAMHOHHBEM Komiviekcom (ITHK), ¢ cucremoit
OrpaHMYCHHS NPEAENbHAIX PCXAMOB TOJIETA M C CACTEMOM ABTOMATHYECKOH IOCATKA,

8.6.3. ABTOMATHKA B CHCTEME YNPABJEHHS BEJIFOUAET NEPCUMCIEHHBIC BRIE YCTpOii-
crea (cm. puc. 8.16, ), OCHOBHEIM HASHAUCHUEM KOTOPHIX SIBJIACTCA YIYYIICHWE XAPAK-
TEPUCTHK VCTOWYMBOCTA H YOPABASCMOCTH CaMoneTa B mojere Gea BMemiaTeqbCTBA
JIETYHKA,

MexauusMbe (ABTOMATH) H3IMCHEHHS MEpPEeNaTOYHEX
OTHOMm € Hu il orpyaei k puyaraM ynpaeaeHus u or 3M x peuaraM yrpapiIeHHS
MOryT OBITh BHIIOJIHEHE B BHIE PA3IAYHAIX BAPHAHTOB MEXAHWIMOB HEAMHEHHON nepe-
Aaum (cm, puc. 8,12, m) wnm asromaros (puc. 8.21, ). Ilepenarounoe ornomenae K
OT pyne# (7CPOHOB) K PHIYArAM YNPABIEHHS XADAKTEPH3YETCH MEPEIATOMHEIM YHCIOM
(kopdupunpenTOM NEpesaun), PaBHEIM bpjxpy (rne ﬁv — OTK/JIQHEHME pyas, pad; X, vy
AWHEHHOE NMEPEMENIeHAE Phiuara ynpasienus, M), 3uauenwe 8./X, . MOXKET ObiTh
Onpeeneno ua paseHcTBa paboTh, COBEPIIAEMON JETUMKOM TPHA OTKJOHEHHH PEYAra
yvnpasaeHus PX pafoTe NpyM OTKNOHEHHH PyJst HA yroa a (Mmb X

Py
PXpy = Myby, 8.1)
OTKYaa
8, /X,y = PIM,,. 8.2)

B mexanmsmax menmvelnod nepegaun (MHIT) moxro nonyunTts Masisie 3HAUCHAS
db /pry = K,dX,/dX, (cM. puc. 8.12, m) npu meSomburux OTKIOHEHHSX DYAS
Gofhune Snavenns 26 / Xpy TPH BOoBIINX OTKIOHEHHSX Pynst, VIHKIMA CTOBAMH, OZHO
O e MAMEHEHME B OTKIDMCHMR pyas (onepoHa) B nepsom ciydae tpebyer GOIBIIOND
NEPEMEINEHHA phiYara ynpa.nneﬂnn H COOTBETCTBEHHO ﬁumamero npw{oxeaml CHJIH K
HEMY, BO BTOpoM — Manoro. Mamenenne ycwimii seTunk uysctsyer xopomo. OfHAKO OH
Xyxe omymaer orkjaonenne PY, ux nepememenns, ocobenno BOamMan HelTpajgbHOTO
nonoxenua pyneit, u pocromacrso MHIT kak pas u coCTOMT B TAPUPOBAHMM 3TOTO
HEJOCTATKA JIETHHKA,

B papmaHTax KOHCTpYKTHBHOrO Bortomenns MHIT (cm. pmc. 8.12, m), xpome
Ka4aJ0K, MOTYT OhITh TAKXKE HCHOOMbL30BAHE 3y0uaTHe nepegaud B Buge peikn & (oM.
puc. 8.21, 6 Ha kopnyce // M ImecTepHE 9, 3aKPEIVIEHHOM HA KOHUE KAuadku [0,
OcrosrbiM HegocratkoM onucansoro MHIT seasercs o, uro Benmumna dd /.:l){!;,_y
M3MEHSCTCS. B 3ABUCHMOCTH HE OT PEXMMA MOJIETAa, 4 OT NEPEMEIEeHHs PYUKH, 21010
HEJOCTATKA OCBOGOKAEHH ABTOMATH HIMEHCHHS [EPeAATOYHBIX OTHOWEHUH WIH HHAUC
— ABTOMATHL PEryJMPOBKHA yrpasieuus (cM, cxemy APY na puc. 8,16, 2 n xoBCTPYKUHIO
APY wua puc. 8.21, @), TaK KaK OHM PEATHPYIOT HE TOJBKO HA W3MEHEHME PEXAMA
NONETa — CKOPOCTHOTO HANOPA ¢ M BICOTE MofeTa H, HO A HA TEHTPOBKY CAMOMETA Xy
BoamoxHA TAKXKe KOPPEKTHpOBKA ¢ momombid APY nepegaTouHelx OTHOIICHHHE B
SABMCAMOCTH OT TOJOXEHHS CTAOMIA3ATOPa W BIJIETHO-NOCATOYHON MEXAHM3AIHH.
Koncrpykuma APY, npencrasnennas Ha puc. 8.21, g, cocront u3 snexTpomeXaHH3IMA
1, KOTOpHI BK/IIOUAETCS TIO KOMAHNAM OT AATUHKOE ¢, H, X1... (NpH paccoriacoBaHUM
AIeKTPHYECKON "MoCcTMKOBOI™ cXeMhl APY # cOOTBETCTBYIOWErD aaTuuka) M mepeMena-
©T ITOK 2, CBSI3AHHHIE ¢ MOTEHIMOMETPOM OOpATHOM CBSIGM 3, A0 MOMEHTA COMTACOBAHMS
COMPOTHBICHWA B "MOCTHKOBOA” cxeme. 3pece 4 — srynxa. Ilpu 5TOM BHIKIIOUAETCH
OACKTPOMEXAHK3M [, M IITOK 2, CBA3AHHBIA OaHMM KoHuoM ¢ 3M 5, a apyrum — C Taroi
7 k PAY, ocramanmusaerca. [Ipn nepememessy mrmoka 2 M3MCHAIOTCS TUIEUM OTHOCH-

358



25 C 25 X, rim 350 2 40 30 X, pp

H ucnanwiumensiamy ; 1
mexawusmy APY-38Y i) bl 7

Prc, 8.21. KoBCTpyRINS 37EMEHTOR ABTOMATHEH CHCTEM YUPABJIEHHA COBPEMEHHBIX CAMOJIETOR

359



TenbHo ocH 6 nogsecku APY mo oce 3M 5 (iewo @) | o ocu Tarm 7 wam ocn PAY k
PB (ITII'O) (mwreuo ) (cm. mmeun @ ¥ b Ba puc. 8.21, a n Ha puc. 8.16, 2). Wconomsso-
sanue APY nossonser gobmearecs Gonee enmHOOOPAINEIX XAPAKTEPHCTAK YIPABIAEMOC-
TH B ﬁO.'I!)mﬂM OHATIA30HE CKOFOCTCﬁ H BBICOT noJeTa, yBem[‘-l.ﬂBaH YCEJI}IE Ha peYarax
ynpasnesus ot 3M npu BoABIINX 3HAYCHUAX ¢ W MATHIX H (YBETHMUEHHEM TIIIEYA &) H,
Ha060pOT, YMCHBINAS YCHMS NPH MAJIBX 3HAYCHHAX ¢ ¥ Gombmux A (Mpn yMeHbIICHAR
naeya @). I1pe 3TOM Yepes M3MEHEHHE TUTeYa b COOTBETCTBEHHO W3MEHSAIOTC H Tepefa-
TOUHHIE OTHOIICHHS K pynsM. [1pm yBeTuucHHH ¢ W YMeHbIICHEM H Tuieuo b ¥ mepena-
TOUHOE OTHOIICHHE K PYJIaM YMEHBIUAKOTCA W, HA0B0POT, NMpW YMCHBIIEHAH § 1 YBEJIHUC-
auM H niedo b w mepesaToyHoe OTHOMEHHE BO3PACTAIOT.

Ipn HaMeHEHMM LUECHTPOBKH Xy M3MEHSETCH CTENEHbL CTATMUECKON YCTOMYMBOCTH
camoneTa, uro rpebyer uameneHus orkaonenns PB (LIIII'0) gas mpomenenus ogHOro
M TOro e MaHespa. Takoe M3MCHEHHE TEPEJATOYHLIX OTHOMEHHH MOXCET MPOH3BOMMTHCS
apToMaTHueckn uepes APY, BKIIOYEHHBIH B KaHAN TIPOJOJIBHOTO YIPABJCHHS CAMOJIETA.

OyHKIAM HIMEHEHHWS TIEpejaTouHHX oTHomeHHlA or 3M u or pyne#t moryT GmTh
pasnencsl Mexcay aeyms arperatamu: AP3 m APY nim o0beInHEHH B OJHOM arperare,
Kak 370 BBUIO PACCMOTPEHO BHIIE.

3arpysouHBEe MEXAdHHIMH NpH NCnoTb3oBanuu I'Y, BKIIOUCHHBIX B
CHCTEMY YNpaBaeHAd IO HeoOpaTMMOH CXeMe, CIYXaT 419 HMATALMHA AJPOfAHAMHAYCC-
KMX HATPYBOK HA PHIMATAX YNIPABJCHMS, M3MEHSS YCHIHS HA HUX B 3dBUCUMOCTH OT
BEMUMHBL MX OEPEMEICHHUA.

Tpyxunuasit 3M (cM. puc. 8.21, ¢) npexcrasaser coboi uuauuap J co wrokoM 9 ¢
yumkoM J(), TyCTOTENBIM IITOKOM 5, AByMA CTakaHaMu [ u 6 c npyxuaamu 2 (KOpOTKast)
u 4 (nnmueEHaq). B cxeme nposogkm ynpaeaeHud (cm. puc. 8.16, 2) 3M ymgom 6 Ba
ITOKE KPEMmATCs K BEPXHEMY KoHny mroka 7 APY, a ymxom 9 na ummmaape 8 uepea
noaaepKuBaomyo kavaiky /1 —x MT3I. BoamoxHb 1 apyrae cxembi yeranoskn 3M
B npoBogke ynpasneHHs (cm. puc. 8.17 u 8.18). B HelrpansnoM mnoaoxenun 3M
HMEET TIPeNBAPUTENBHYIO 3aTsXKy (yuactkm OA m OC na nuarpamme paborsr 3M,
oM. pac, 8.21, 2), urolsr "sarsxenuTs” pHUAr YNIPABACHWS B HEHTPANBLHOM MONOXEHUH.
[Tpn oTkAOHEHWM pHivara ynpasneHns 3M pacTATMBACTCS MM CRMMAETCH, PHYEM B
Hauaj e OTKJIOHEHMs paboraer KopoTkas npyxuHa 2 (cM. yuactkm AB u CD Ha puc.
8.21, &), a panee — AAMHBAYK NPYXWHA 4, WMEIOWAS NPEABAPUTENBHYIO 3ATHXKY,
paBHYIO CAUTE CKATAS KOPOTKOM mpyxnausl. [lpyxuuasii 3M (cm. puc. 8.21, x) umeer
TPH NPEABAPHTEIBHO CXATHIE NpyXuHb 6, 10 m 13 B unamuape 5 mexay oceio 12 u
MYCTOTEBIM TOKOM 8. B HEHTpansHOM NOMOKEHMA YCHIMS NMPEIBAPHTEILHO ONHHAKOBO
CKATHIX MAJTHIX TpYXuH /3 u 10 Baaumuo YPABHOBCIIMBAKOTCH W YCH/IME HA IITOKE 3M
pasHo Hymw. [Ipu ABMKeHnH MTOKA 8 OT HEHTPANGHOTO MONOXEHNS OJHA U3 TPYXHH
10 nam 13 HauMBAeT CKUMATHCS, a APYTad B 3TO BpeMs pasxumaercs (yuacrkn OA u
OB na puarpamme pabotst 3M, puc. 8.21, 8).

Ha yuactxax AC » BD paGoraior OQHOBPEMEHHO OAHA M3 MATHX Tipyxkus [0 wim I3
W Boaplias 6 (BTOpAas Maaas MPYKHHA TPA ITOM NOAHOCTBIO padxumaerca). M, Hako-
e, Ha ywactkax 3a roukamu C @ D paBoraer Tofbko ogHa Gonbmas npyxHHa.

Ha puc. 8.21, x: | — BunT; 2 — sryika; 3 — Kpeiuka; 4 — madka; 7 — cemapatop; 9 — OnOpHOE KOJIBLO;
11 — maiiba

Mexawuam TpuMMepHOTO 93¢ d ek Ta npenHasHAYEH A8 CHATHS
Harpy3ok or 3M Ha peuar ynpasnenus. Ero 51exTpoMexaHu3M PeBEPCHBHONO ACHCTBHS
JIETUHK BKJTIOYAET HAXKHMMHBIM NEPEK/TIOUATENIEM HA DYKOATKe pyukd ympasnenns (MTD
B MPOAOALHOM KAHAJC YNPABJEHHA) WIH HA OJHOM M3 My/NBTOB ympasnenus. [Ipu
BKTIOYEHHA 2JIEKTpOMeXanuama (cM. puc, 8,16, &) mrok [0 MTD yaammsercs wim
YKOpauuBaercd, mepeMemas Touky A #a cruke MT3 u 3M snpaso win Baeso, gasas
TeM CaMBIM TIpyXHHaM B 3M npH nojaHOH ero pasrpy3ke BepHYThCd B HeWTpaabHOE
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NONOKEHHE W3 PACTAHYTOIO WM CXKATOTO MONOXKeHHs. IIpm 3TOM pHYar ympasJcHAS
ocsofoxgaerca or Harpysox or 3M. Crenens pasrpyskm peiyara ynpamnesus or 3M
ONpeieNsIeTCs ACTINKOM M DCAIA3YETCH MM NMYTEM NEPHOTMYECKHX BIJTIOYEHHH BIeKTPO-
smexanuaMa MTO.

PyneBsoW arperaT ynpasiaeHHs NPEICTaBser coboil PasppuoKHyio
TATY H dAekTpoMexannam (cm. puc. 8.21, 6, 3), OPU BRIOUCHHHA KOTOPOTO NPOMCXOIHT
NepeMEIenne BUX0ArOr0 3ena PAY (JC wa puc. 8.16, 2) n mamensicres aanua lpo
PAY. Ipu nepememenun mroka PAY (toukn C) NpPOMCXOIMT HEPEMELUCHUE 30/I0THUKA
I'Y u orxkaoncuue oprava ynpasacans wrokoM ['Y. [Torenunomerpu obpatHoi casan
12 (cm. puc. 8.21, 3) B PAY npy BOCCTAHOB/ICHHH PABHOBECHS B ONCKTPHUCCKOM "MOCTH-
xosoit cxeme” PAY ® gaTumka orkmouator anextpopsuratens | PAY, sonoruax I'Y u
ero mMTOK OCTAHABJMBAKOTCS, MPEKPAIIAT OTKAOHATE pysib. Paccoriacosanne "MOCTHKO-
BOit CXEMB” TATUMKOM CHOBA MPHBENET K BKIOUCHWI0 PAY 1 HOBOMY mCpEMEmeHunio
pyna uepes I'Y. Bucrpoaeiicreue Takoi cxembl PAY n Gonbinie yormud, pasensaembie
T'Y, nosBoAsiOT HCNOJMB30BATH €€ I8 YIYUNICHAS XaPAKTCPHCTHK YCTOHUMBOCTH M
YOpaBasSeMOCTH CAMOJIETA B KaUecTBE MCTIOMHWTENIBHOTO MEX:MHM3aMa, TOCPEACTEOM
kotoporo uepead I'Y cHCTEMA aBTOMATHUYECKOrO YNPABJASHMS Camonera (CM. moapasm.
8.6.2) mosaeiicTByer Wa nonokeHue pyneh. - [Jng napupoBAHMUS BBEICOKOYACTOTHEIX
KOPOTKONEPHOAMUECKIX Konebannii camMo/IeTa Mo TAHTaXY M PHICKAHAIO, € KOTOPBIMA
JNETUMK BCAEACTBAE 3anasfbiBAHUS Ero OTBETHHIX PEAKIMH ¥ HHEPUHOHHOCTH MEXaHu-
YECKOM CHCTEMEl YIPAB/JGHHY HE CTIPABNSETCH, B CHCTEMY YNPABNEHHS BBOIAT ARTOMATHI
nemnpuposanns (nemnceps). delicreue geMnd)epoB OCHOBAHO HA M3MEPEHHH CIIBLIMATL-
HWIMH JATHUMKAMH YTIORKIX CKOPOCTEH NBMKEHMS CaMONETda M npeobpasoBaHHM MaMepeH-
HEIX BETHYAH @, @, ¥ G, B PONOPIHOHAILHEC AM OTKIOHEHHS PY/ICH, Napupyomue
xoseanus caMonera. ]‘Ipu oroM cpabarueanT PAY, BKIIOUCHHEIC B KAHAJIEL Ynpans/ie-
HHH KaK HCIOTHUTENbHBE MexanusMbl aemidgepos. INepememenns HX WITOKOB [/ (cM.
puc. 8,21, 2) uepes I'Y orkaonaior coorsercryomue pyma. [Ipy ynpasienun pyasmm
OT puuAroe ynpasicHus PAY, BKMOUCHHEIC B NPOBOZKY yOpaBincHHS, paboranr xak
JKECTKHE THTH.

Ha puc. 8.21, 3 noxaszana koncrpykums PAY. 3pece: | — snexrponsurarens; 2 — mydma npegensnoro
MOMEHTd; 3 — Beayllee Koieco; 4 — BeioMoe Koneco: J — MEXaHMHeCKHH He3aKIMHMBAIOUIHE ymop; 6 —
gybuartas mapa; 7 — HATPADIAIONME MTOKA; § — MMKPOBBIKIIQUATENH, OTPAHMUHBAIONHME X0 WITOKa; 9 —
Kynauax; 10 — yiuxossit 8oir; 11 — mrok; 12 — notenunametp; 13 — seayupit ng; 14 — IneKTpOMarumT-
HBIA CTOHOP.

Kak cnenyer ua omucarus KoHCTpyKiuH PAY, €ro ocHOBHBEIM 2/EMCHTOM SBISICTCS
BHHTOBOH MpeoGpa3oBaTesb BPAmATEIbHONO ABHXKEHAS OT ABUTATCAS | B MOCTYNATE /b~
HOE MEPEMEMEHHE BRIXOAHON0 WToka [/, npuHumn pafoTsl KOTOPOrD PaccMaTpHBAICH
BHIIIIE,

B MHOMOKpATHO peieprUpOBAHHON aBToMaTHueckoil Boprosoil cucreme ynpapacHAs
yakuun PAY BRINOJHAIOT MHOTOKAHAJIBHBIC WCHOJHUTEIBHAIE MEXaHUIMBI IDHBOIA,
monobHo nokazapauM Ha puc. 8.16, d, 8.18, 6 (nos. 6), 8.18, @ (noa. 21) B cucTemax
ynpasaenus camoserom Mn-86, Tpuaian paborst 9THX arperaTos aHATOMHYEH OMICAH-
noMy Buime s PAY,

8.6.4. KOHCTPYKTHMBHbE MEpH N0 OGECNEYEHMI0 HANEXKHOCTH PabOTHI CHCTEM
YIpABNeHUs W NOBBILIEHHS Ge30MacHOCTH NOJETOB YXe PACCMATPHBATHCE BHILE NpH
OMHCAHUM CHCTEM YNPABJEHHS CAMOJIETAMHM H BXOISIIMX B HUX arperates (cm. § 8.5,
8.6)°. Ha noswimenme HAagekHOCTH CHCTCM ynpapaenus u Oe30MACHOCTH NOJCTOR

-

Hurateno PeKOMENIYETCH SHIe Pa3 BEPHYTHCT K OMMCAHWIO CHCTeM yrpasneins camoneramu Ty-134
1 Ua-86, crenan ynop sa PACCMOTPCHHE KOHCTPYKTHBHEIX MEP [0 NOBBINIEHHK) HAACKHOCTH OTHX CHCTEM M
Be30nACHOCTI NOMETOR.
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paboraer 1 1o, uto B PAY XOI IITOKOB B ABTOMATHHECKOM PEXEMME ero paborsl OrpaHH-
UCH W OH MEHBIUE BO3MOXKHOTO mepememenna PAY Kak KecTKOM T4rM B CHCTCME
HeaBTOMATHYECKOTO YOPAB/ICHHS CAMOJIETOM OT PHYATOB YIIPAB/ICHES AA obecneyenns
BO3MOXHOCTH MAPAPOBAHMA OTKA30B (3axmuusanms mrokos) PAY. Ilopmimaer Hagex-
HOCTB CHCTEM YTIDABICHHS CAMOJIETOM HCTO/Ib30BAHME MHOTOKAHAJILHELX MCIOTHHATE b
HEIX MEXaHWHIMOB mpmponoB. B komHcTpykuum 'Y ans noBBUIDEHRS HAAEKHOCTH HX
pafoTh NCIONB3YIOT MHOMOKAMEPHBIE LMITHHAPHL, paﬁm'aloume HA OOHH ODIWMi BRIXO-
HOi WITOK, € NATAHKWEM OT PA3NMUHBIX THApockcres; B I'Y ucnousayior Bonee HANEXKHEE
B pafoTe IUTOCKHME 30J7I0THMKA BMECTO TOPIIEHBKOBHX; B mummHapax 'Y ycramasinsaior
KNanaHbl KOABLEBAHWS, KOTOPHE COOBMIAIT MONOCTH LUNMHAPOR Mexay coboil mpw
orxasze I'Y, urobm ymenpmmts ero conporusiaenne teM I'V, koropee ocrawres paBoroc-
nocobuemvi. Momuocts kaxnoro ua I'Y npu ux mapaiie/kHOM BKJTIOUEHHH HA ONMH
pyib (cekumio pyns) smOupaetcs Takod, urtobm mpH oTkase omHoro (amyx) TY y
paboraromero I'Y XxBaTi/a0 MOIFHOCTH 15 OTKJAOHEHHS py/d. [ToBumeHni0 HATEKHOCTH
1 Ge3aonacHOCTH MOJETOB cnocofeTeyeT Takxke W OOECTICYCHHE MPOYHOCTH AJNEMEHTOB
MPOBO/IKM YNPAB/ISHHS M MPEAOTRpanieHHe BuOpauwnii ee dacrel, 3Havenue Koadxpuum-
eHTa 6e3omACHOCTH f B PACUETAX HA [POYHOCTH HNEMEHTOB CHCTEM YOPABICHMS NPHHATO
PABHHIM NIBYM, 4TO OOMBINE, YEM [ JPYTHX ArperaTos.

8.6.5. Pacyernbie BEJWYMHBI CHJL, NPHJICKEHHBIX K PhIMAraM YNpaBJeHHs, onpenens-
10TCS HOPMAMM POYHOCTH W BAHHCAT OT TUMA CAMOJETA. DTH CH/IH OrpaHHYNBAIOTCH
npeneaaMu;

1270...2350 H nast pyuks, WTypBaisHONl KONOHKH Npu ynpasieaun PB;

640...1270 H s pyuks, WITYpBaaa MPH YIPABJAEHHH HNEPOHAMHA;

1760...2450 H nns nenaneir npm ynpasnenun PH.

Bﬂfﬂ{‘mﬂﬂ cHn P 3, r[pm(.uam:l:aaemtx JIETUMKOM K phluaramM YTIpaBJICHHSA B BKI:MYE-
TAUMH, ONPEACHAAIOTCS BEAMMMHON [MAPHUPHBIX MOMEHTOB M| . yraamu OTKJIOHEHHS
pynein Bp ¥ MEPEMEILICHUAMA PHIYAT0B YNIPABJIEHMS Xp_y:

(8.3)

a
u

3 _
PR Mo, (X, v

Bennunaa BP/XM MOXKeT GTh ONPEIETeHa NP 3A0AHHBIX CXEME M DASMEPAX IEMEH-

2 2 o 8 3
TOB NPOBOAKH yrpasnenms, Bemiumna M| = Y '@ ONPEAENSETCS BEAMUMHON Yy Vo),
nocruraeMoli B 9Kcnyarauus (cM. mogpasn. 4.4.5, puc. 4.13 m 4.15). Ora semuunna
TAKKe 3a7aeTcsl HopMamy TpouHocTH. 3Havenue P 7 He NOJDKHO NPEBOCKOAMTE SHAUCHHE
PPy

§ 8.7. KOMITOHOBKA M KPEMJEHHE 3JIEMEHTORB
CHCTEMBI YTIPABJIEHH S

3nece B AOMOMHEHWE K OMHMCAHHLIM BHINC PACCMATPHBAKICS HEKOTOPHE
BAPHAHTH B3aHMHOIO DACTIONIO/KEHHS, DASMEINCHHS H KPCIVICHWS DA3TMUHBIX IEMCHTOB
CHCTEMBl YTIDABJICHHA K CHJIOBHIM 3JCMCHTAM KapKaca MIaHepa.

Ha puc. 8.22, @ moxasaHO TOMOXCHHE PHIUATOE M KAUAIOK NpA HElTPALBHOM
TIOAOKEHHH PYUKH, KOTOPHE BE3ie C TsAraMu cocraBagior yron 90°. IIpm takom Hx
B3AMMHOM TIOJIOXKEHHAN NPH CHMMETPHYHOM OTKJIOHCHHA pyukH (memanett) mocTUraercs
CHMMETPHYHOE OTKJIOHEHHE B 06¢ cTopoHsl 1 py.eir. Ecau aro npasuao ne cobmonars,
a Mcnosib30BaTh AuddepeHuaMbEYI0 Kauaaky ! (cm. puc. 8.22, 6), TO CHMMETPHUHOIO
OTEJIOHeHHE pyncH He Gymer. Takme Kauajku NpUMEHAIOTCS B CHCTEME YNpPABJICHHS
ICpOHAMH 2 IS DOCTHXKeHHs MX mutdepeHumMansHOro orkioHenns (arepx Ha Gosbimmii
VIO, BHH3 — HA MEHBIOWA). DT0 HEOGXOXMMO Ayisi TOTO, YTOOE YMEHBIIHTh BEPOSTHOCTh
BEIXOZIA TOH MOJOBHHE KPhLIA, HA KOTOPOM 3/1EPOH OTKJIOHSETCS BHH3, HA 3AKPHTHYCC-
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KHE YTVIB ATAKH, ©CTA YTOM aTAKW BCErO KPHJIA M Tak yxe Gsul GM30K K KPHTAYECKOMY.
OTknoHgEMB# BHA3 DJIEPOH YBENMYMBAET YIOJI aTAKM CBOECH MONOBMHE Kphina. Kpome
Toro, GonbIM YroA OTKJOHEHHS 916POHA BBEPX NO3BOJAIET YBEHUATh ek TuBHOCTS
ero neficTBrs TIpu GONBIION KPUBHMIHE BEPXHEH MOBEPXHOCTH KPHIIA,

Ha puc. 8.23, a nokasan (hparMeHT KOHCTPYKUMH XECTKOH TPOBOAKHA YIPABICHHS
x PH 0T mocTOB HOXKEOIO yNpasaeRus 0B0MX JETYHKOB TaraMu /, 2 HA BRIXOMHYIO TATY
3 x PH uepes cMecHTe bHEH MEXaHH3M, YCTAHOBJCHHKI HA MMAHTOYTE. DTOT MEXa-
HH3M COCTOMT M3 TPEXIIEYEH Kauajky 6, ABymaeveil xauanku 4 ¥ NepexogHoro 3BeHA
5, WTO MO3BONSIET MAMEHSThH TPACCY TPOBOAKH.

Ha puc. 8.23, 6 npuseieHa KOHCTPYKIIHG Yana C NOAACPKUBAIONIAME KAYATKAME 15
Tar nposoaku ynpasneaus Kk PB 7, PH 8 u oneponam 9, YyCTAHOBNEHHOr0 HA CTHIKE
BEpPXHEH YACTH YCHISHHOrO MOAHTOYTA C NAHEbI0 O6mMEBKH (hrodensxka.

Ha puc. 8.23, ¢ nokadaHa KOHCTPYKIMSE YUACTKA TPOCOBOM MPOBOIKM YEPE3 POTHKH
10 ¢ orpasmumTenavy s Tpocos 13, Ponuks sakpervieHs Ha KpoHTelne 1/, ycTaHoB-
neHHOM B (progenske Ha nonepeuHoi Ganouxe 12,

Jlns u3aMeHeHNS TPACCH KECTKOH IPOBOIKH YTpPABJEHHS HCMOMB3YETCS KOHCTPYKTHB-
HOE pelueHne, moKasarHOe Ha puc. 8.23, o

3neck: 14 — nosc nomkeponn; /8 — crenka NOnxepoHa; /6 — KAYANKA HA KPOHINTEIHE, YCTAHORISHHOM
HE CTeHKe ]& noHxepoHa, ceaaniBaiomas tarv 15 v /7 nposonky ynpasnenws,

Ha puc. 8.23, 9 nan (pparmenT kommnoHoskd PB 20 ¢ TpummepoM 19 u HEKOTOPHIX
2/IEMEHTOB CHCTEMBI YTIDABJCHHS DTHMH OPraHaMu,

3nech: 2/ — dnanew xpernenua sana PB x pymo; 22 — kapaamsstid san; 23 — perar; 24 — onopa sana;
25 — kavanka; 26 — saawx; 28 — TPOCEI MPOBGAKM K TpuMMepy; 29 — tara k PB; 27, 30 — xopnyca
MexaHuaMa ynpasaenus tpumMepom; 31 — cTabunmsatop; 32 — Tarv K TpumMmepy; 33 — kauanka; 34 —
KpoHMmTEHH HABeCKH PB,

Ha puc. 8.23, ¢ mokasan eme OOWH M3 BAPMAHTOB KOHCTPYKTHBHOINO DEIICHHS
YTpaB/IeHNS TPEMMEpoM 35 oT anekrpoMexaHusMa 38 uepes kauanky 37 u tary 36.

Ha puc. 8.23, % » Bngax A...]' nOKasaH OJWH W3 BAPHAHTOB MOHTAXA MEXAHMU3MA
YIpaBJIeHHS 31EPOHAMA HA 3aAHEM JOHXEPOHE KphLa,

3neck: 39 — kponmTEH MEXAHUAMA C poruaramu 40; 43 — BTyaxa HA ocH © GonTom 44 s yeTAHOBRKM
puiuarcs 40 HA KpoHITelHe; 45 — NpoymmMHe! HA Bady 42 s Kauanku 41, 46 — cepbra o7 xauanku 41 x
puivary 47 Ha JIOHKEPOHE 57ePOHA; 49 — Tdra OT peiuara ynpasieHus aneponamu; 48 — rara k Kavanxe 41,

Ha puc. 8.17 Gsuto npencTaBaeHo pacnoJoXeHre Ha caMogere H noakmouenue PM
ATl k ynpasaenmio PB, PH u aneporamm.

Ha pmc. 8.23, 3 nokasanw moHTax PM PH 5/ u PB 50 na ycuaensoM mnasroyre
droae/ska ¥ MX NONKTIOMCHAE Yepe3d CEKTOPH-KAYANKYM JJ K TaraM npoBOKM YIIPaBjie-
mng PH u PB. Ha ceuennm A—A noxazaHa KOHCTPYKIMS Kponmredina 52 W yCraHOBKA
HA HEM CEKTOPOB-KAYaJoK 53.

=25

J; e Fop= +15°

X % : [ ]

Puc. 8.22, KuneMaTuka 31eMEBTOB CHCTEM YTpasJieHns, o0eceTHRalomas CAMMETPHaHOe  Jaddepenm-
ansaoe ( ) OTK. pyaeit
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Puc. 8.23. dparMeHTsl KOMIIOHOBOK 3JEMEHTOB CHCTEM YNPABJICHHA HA camojere
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Puc. 8.24. TopMo3nbie OIHTEM ¥ HX YCTAHOBKA

Ha puc. 8.24 npusenennl KOHCTPYKTHBHAS CXEMA YNpPABAEHMS BO3AYLIHBIMA TOPMO3A-
MH, PACTIONIOKEHHBEIMH B XBOCTOBOM uacTd (DIO3ENSXKA, M MX KOHCTPYKUWS.

Ha puc. 8.24: ] — KpoHMTEHHE! HABECKH WMATKA; 2 — TAra; J — Kauaika; 4 — KOIOHKa; 5 — mutok, § —
YABA KPENAEHMS MWIMHAPA K WHTKy; 7 — Obrexatens; & — wwuenpp yGopks murka; 9 — Kpowumreiin
Kpenaenust wnauHapa; 10 — npodnab KPemieH!s KONIOHKH.

Ha puc. 8.25 noxasaHa MOHTaXKHAS CXEMA MO 3aJHEMY JOHXCPOHY KPELIA CHCTEMEI
YOpaBICHAA 3aKPEUTKAMA B 1CPOHAME.

30eCh: ¢ — MOHTAX B LEHTPOUNAHE ¢ JIBYXUIEAEBRIMW 3AKPHIIKAMH; § — MOHTAX B LUEHTPOMIAHE C
OAHOMIENEDbIMK 3AKPBLIKAMM; & — MOHTAXK B KOHCOJLHON WACTH KpPhUIA, | — pYMesas MAWIMHA ABTOMATOTA;
2 — repMOY3en M MEXAHHAM CTONOPEHUS 3Neponon; 3 — ru. P m; 4 — KOHIIEBBIX
BRIKTHONATENEH 3AKPBLIKOB; J — ONOpPA TPAHCMHUCCHM 33KPLUIKOB; 6 — BMATOBLIE TIOMLEMHMKH ABYXIIEICHOr0
BaKPbUTKA; 7 — PEJBCH HABECKH 3AKPBLIKA; 8 — IMTOK OJHOLIENEH0NO 3AKPELIKA; @ — KPOHIITEHHb! HARECKH
3akpeutka; /0 — BMHTOBOH NOXBEMHME ONHOUWIENEBOrO 3axkpuiika; [ — opmomesnesod saxpeuiok; J2 —
BHHTOBBIE MOOLEMHHKH; 3 — PEnbCH HABECKM 3aKpbUIKOB; 14, 16 — OTK pona; 15,
2] — yanul HA JOH CeKIHH p ; 17 — IBYXUIENeBOi 3aKpeUIOK; 18 — cepRokoMrencaTop; 19,
20 — KOPHEBAN H KOHLEBAR CEKIMM DIEPOHA.

Ha pumc. 8.14, a xak ogux u3 dparmMeHTOR prc. 8.25 mMokazaH OTACABHO MOHTAXK
BHHTOBOTO NMOXbEMHMKA YIPABACHAA 3AKPHUIKOM Ha SaJHEM JOHXCPOHE KPHJA H €ro
KoHCTpyKIHa (cM. puc. 8.14, 6, a).

Ha suge [ u ceuenn B—B (cM. puc. 8.25) BHHeceH y3en ynpas/iCHUS 3MCPOHOM,

3aeck: 2/ — xpoHmTeiin ¢ puivarom 28 ans o7k ye i Ha noHKepone 22
aneposa; 23 — PLINATH HA OCH 24 MEXAHMIMA OTKJIOHEHMS 3MEPOHE, JAKPEIUIEHHOTO HAa Kpommmeine 27; 25
— JIOHMEPOH KPLLUIR; HA CTEHKE JOHMKEPOHA — CTOMKA 26, HA HEZKHEM KOHIE €8 rHeago 29 Kperienus ccum
24,
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Puc. 8.25. Ko VIPABJIEHHA B KPBLIE CAMOIETa

OpureHaTBHOCTb NOKA3AHAOT0 HA DTOM PHCYHKE Y374 YIPABJIEHHS! JEPOHAMA — B
KMHEMATHYECKON CXEME MEXAHM3MA OTKJOHECHHS J/IEPOHA, Y3/0B HABECKH JJIEPOHA W
KpemieHns peaaros 28,

§ 8.8. BO3MOJKHBIE HATIPARJIEHHSA PASBUTHA CUCTEM
YIIPABJIEHHS CAMOJIETAMH

8.8.1. BO3MOKHbIE HANPABIEHWS PA3BHTUNA CHCTEM YTIPABIEHUA CAMONETaAMH
ONPENENsIOTCH B OCHOBHOM YCTICXAMH B DA3BHTMHM DNCKTPOHHON TCXHMKM M B paapaloTke
MHOMOKaHAJIBHBIX ]'IpHBD,E[(}B BBRICOKOM HAACKHOCTH, "CHOHBSYIOH.]HX ONMMCAHHBIH BRILC
TIPHHILHN PE3EPBHPOBAHMA MCIIOTHATEThHBIX MEXAHW3MOB npmmna, Koraa CYMMHDYIOTCH
HX YCHJIMH W NMPOHCXOOHT NEPECAJIMBAHHE OTKA3aBUWIEND MCNOMHHTEABHOIOD MCXaHHU3Ma
HCHDBBHHMH. y)KE! CC““[‘[BC I[DC[']’U'H)‘THC 3JEchk )’CIIEXH TMO3BOIAIOT HAYATHh HEIMCH)’
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Puc. 8,26, CTpykTypHas CXeMa CHCTEMB] YTIPABIEHHA

P s OBBIM CAMOJICTOM
MHOTOUMCICHHBIX ABTOMATHYSCKHX H NMOJYABTOMATHYECKAX CHCTEM C MX arperataMs u
MCNOHUTEIBHEMA MEXAHHIMAMA COWHOM MHOTOKDATHO PE3epBHPOBAHHON ABTOMATHYEC-
Koii Goproeoii cucremoii ynpasacaus (ABCY), sunoassiomei see nx dynxunn [27].
Cxema Takoi CHCTEMBL B IIPONOJBHOM KAHAIE YNPABJCHHS NMPUBOANTCS HA puc. 8.26,

3aech: | — poimar ynpasaenus; 2 — 3M; 3 — MT3; § — muorokaMepastid pynesoit npusog (i
HAPAIIEALHD BRI OfHO- W JIBY py-iessie )y 6 — opran ynpasnewms; 7 —
audibepentiuanpias CyMMUPYIOIIAN KAUATKA OT MHOrOKaHajbHOro npusoia ABCY 4 § — mexanuueckasn
MPOBOZKA YTIPABJCHHA, 9 — TOJAGPIKMBAIOIIAN Kavanka; 10 — OMIOTAKHO-HABUTAITHOHHEIE Bp}tﬁﬁphl “
CHrHATMSATIME

B rakoit cxeme yNpaBIeHHS CAMOJIETOM TCKYINME 3HAYCHMS MAPAMETPOB NOJAETA
nepepabarnisaiorcs 8 BIIBM ABCY B COOTBETCTBHME ¢ 3AJI0KEHHBIMH B HEE MPOrpaMma-
MM HA KAXIBI M3 STANOB TOAETA OT B3META N0 MOCAJKH M B BAJE KOMAHJ MEPEAoTCs
uepes npusos ABCY 4 na pynesolt (pynemnie) NpuBOAEl 5 418 OTKJOHEHHS OPraHos
ynpasnaeHus. ¥YsenuucHue pabouero AaBaeHus B rugpocacreMax (Goneme 21 MIla, kax
310 NPUHATO B BONBLIIMHCTEE IHAPOCACTEM COBPEMEHHEIX CAMOJIETOB) TMOSBOJIAT MOBBICKTH
MOIIHOCTh MCTIOMHATENEHEX MEXAHH3MOB W CHUSHTE HX MACCY M rabapuTsl.

Bce Gosnpee BHMMAHHE NPHBIEKAKOT CEHUAC H/EKTPONMCTAHIMOHHLIE CHCTEMBI
yopasaeaus (DIACY), Tak Kak B TAKMX CACTEMAX MOXHO NOAy4dTh Gosiee BhICOKME
TOYHOCTHBIE XAPAKTEPACTAKH MEPENaBAEMBIX YIPABASIOMMX CHIHAMOB, YEM B MEXaHH-
YECKOH NPOROAKE, A MHOTME AaBTOMATHYECKHE M BHIYNCIMTENbHLIC YCTPOWCTBA JA4 CBOEH
pafoTsl ye JABHO MCOOMBAYIOT OSACKTPHYMECKME CHrHAMBL B 9TH chcTemMax aHaum-
TEJbHO NpPOILIe PELIdTCA TAKHE CA0XKHBIE BOTNPOCH, Kak ofecnedeHHe COOTBETCTBHS
B3aMMHBIX feopmalmii KOHCTPYKLMHA TUIAHEPa W TMPOBONKA YIIPABJACHUSA (37ECh NPOBOA-
Kd C NOMOWBH 3/EKTPONPOBONOB), Goppda ¢ TPEHMEM B NPOBOAKE YIPABJICHHS,
NHTAMEA B T.1.

8.8.2, DaeKXTPOAMCTAHUMOHHAS CHMCTeMa ynpasieHus. [lepshie onwmTe 1O
pazpaborke 3JICY ornocsTcs K camonery M-52 m k ceepxasykosoMy paketonocuy T-4
{Cy-100). B 70-¢ rogu JCY Geina ucnonbaoBaHa B KAHAJIE TAHTAXa HA ucTpeburene
Cy-27, xoTopmiii M CTan NEepPBHIM OTEUYCCTBEHHBIM CepHitHhM camonetom ¢ DJICY.
Ax{ano_rmmue paborer Besqmcs M 3a pyGexxom (F-18, "Konxopn”, "Mupax 20007
unp.) .

Ha pwuc. 8.27 npusenena npuaumummansuas cxema 3ACY no ogHomy w3 KaHa/IoB.
3nech MOCPEACTBOM MEXAHWUECKON NPOBOAKH YIPABASIOMEE YCHAME MEPenaeTcd OT
pyukH ynpasiaenas / Ha patuuxk 2 monoXeHHs pyuku ynpasieams (OITP). ATTP
BHpaBaTHBALT 7EKTPHYECKMI CHIHA, COOTBETCTBYOMMIL TIO/IOKEHMIO PYUKHY YIpasie-

.I]o marepuagam M.IO. Kynpuxosa.

367



1 2z Vel v
§ =5~ #lper)
@

k|

B

3
ol o) =
-
Ay, @

n T T Oepars—~

Cmandopmisie YEHHR
PEXUMS!
nonema :

o

Puc. 8.27. Tpuanunnanmsaas cxema 3ACY 0o oaHOMY H3 KaHATOB

HHA, KOTOPHIA dareM noctynaer B auupcanrens 3 SJCY. 3xech nocTynMBIgi curnax
npoxoauT 06paborky (IponssoaMTes MMGO COTTACOBAHHE C OrPAHMHEHMAME 110 PEXUMAM
noJieTa, COTNACOBAHME C TEKYIMMHM napamerpamu nosera (cm. puc. 8.27) u coorser-
CTBYIOMUM MM 3HAYCHUEM MEPEJATOYHOrO OTHOMIEHWS K., WM C NAPAMETPAMM CTAH-
AAPTHHIX PEXMMOB moJsieTa) ¥ mpeobpasyercs B ynpasjsioninii curaan. Taknm obpa-
30M, B BRMHCAHTENE Be3 BMEMATE/ILCTEA JTETUMKA MPOH3BOAMNTCH 06paboTKa nocTynam-
meil Texyuiei 1 xpasasuieics B ero 6aze qaHHEX MHGOPMAMA, YIPABISIOMMI CHIHAT,
nocTynas B PACNPEAeNMTEBHOC VCTPOMCTEO 4 pYJAEBOTO TNPHBOAA, RBEIBIBAET
MepeMEIEHHe 30J0THHKOB H COOTBETCTBYIOIIEE NEPEMEIIEHHE INTOKOB MCTIOMHUTE/bHBIX
YCTPOMCTB, KOTOPHIE, B CBOI) OMEPEQb, MPHBOJAT K OTK/IOHCHWIO OPTraHOB yrpan-
neHus 6.

B kauecTBe MCIOIHATENLHBIX YCTPOMCTE MCHOIbIYIOTCH THAPOYCHIMTEIN 5, anekTpo-
IBMTATENH U ABTOHOMEBIC py/essie npusoms (APID). Daapoycumaresmy obbumO npmvens-
OTCS A8 COSAAHMS GONbIUMX YNpABNSIONHX YCWIMA, HAUPAMED IS YIPaBNEHHS
LIITO, a anekTpogBHraTes M — mis cospasns mansix yemmwit, APTT npencrasmser cofoi
SAEKTPORACOC H HAPOUHARRAD. ABTOHOMHOCTE no3songeT pasmemars APIl ra xorue-
BHIX YUYACTKAX B A5POYNPYrod 30HE KOHCTPYKUWH M MCHOTH30BATH ANH YTPABIEHAS
mobsiMu opranamu yrpasnaenns, Yeranoska ueckomskux APIT wma IV npu cexunormpo-
BAHWH OPraHOB YNPABJACHHA NMOBHMIAET Ge30MACHOCTL TMOJETOB M MO3BOIHET MOBHICATh
KECTKOCTB cHcTeMEl  ['Y— OpraH yrpaBjeHHs IPH HENOCPEACTBEHHOM COETAHEHUHA
IITOKOB FHAPOLUMAMHAPOB C OPraHaMK yrpasaeHns, nabasuTsca ot npotusodaaTTepamx
rpy3sos, Ha camonere Ar-124 570 Mo3Bosimzi0 TOMBKO TO HTON NPHUMHE CIKOHO-
muthb 10 800 kr.

Ing MMHTADHH PEXAMA TOJETA € PYYKOH VOpPABJICHWS MEXAHMHECKH CRISAHEI
3arpy30uHbl MEXaHu3M 9 1 MexaHusM TpuMMepHoro adipexTa 8.

Ceituac npuMeHsiOTCs Kak obwunsie noctsl ynpasnedus (Cy-27, Mul-29), tax n
Gokornie pyukn ynpabienusa (A-320). Bokosaa pyuka ympamaenna (cm. puc, 8.5, d),
COKpamas pOCTPAHCTBO, HEOBXONUMOE A1 [OCTA YIPABJIEHNS, MO3BOAIET O0LEIMHNTD
B OJHOM arperate pyuky ynpasaesns, [IITP, 3M u MT3.

s nOBBINEHHS HAZAEKHOCTH CHCTEMBl yrpasneHus ¥ (E30MaCHOCTH MOMETOR (HA
camonere Cy-27 BepOATHOCTH OTKA34a, NMPUBOAAIIETO K NOTEPEe YNPABISCMOCTH CaMOe-
tom, pasna 1077 s DICY NPEAYCMOTPEHO TPEXKPATHOE PEICPBUPOBANME IIPH HATHUEA
MEXaHMYECKOH MPOBOAKM ynpasjeHna (manpmmep, X dnatineponam w PH, xak na
Cy-27) wau 4eTHIPEXKPATHOE PE3cpPBHPOBAHME M0 TAHTAXKY. B cHCTEMe MCTOAB3YeTCH
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npuHUEn "ronocoBaHnd GOMBIMMHACTBOM", YTO MO3BOMSET COXPAHHTh YTIPABJAEMOCTh NMPH
TPEXKPATHOM MPONAJAHMH CHIHAJIA HJIHM MPH OTHOM JIOXHOM.

Tpumererne Goprosoi DBM no3soseT BKAKYATL B EAHHYIO CHCTEMY YODABICHUA
TAKXKE KAHAIL YIIPABJIEHMS CHIOBOH YCTAHOBKOM, BoopyxenneM u ap. Mx maTerpaumo
B emueyo ICY nossonser HamMune eIMHONO MEGBOPMALMOHHOIO NOMS (BEMMCTATEIS) .
Beaencreue 3TOr0 NOSBASETCHS BOZMOXKHOCTD YIPABASTH BEKTOPOM TSTH ABHTATE/1eH (HA
CBBI1 — ynpaeasTe CTPyAHEMH pyismu) H ofecnievnBaTs 63 BMEIIATENLCTBA JIETYMKA
CTABHIMIANMIO CAMONETA M ero ynpasasemocts. Bee ato ocobemso meobxommmo s
HeycToiunBeX cxeM camoneroB (Cy-27 u ero Momudukauun, Mogntdakanns Mul-29).
Ha srax camonerax craGuimsandio NMPOBOSAT ABTOMATHKA, YTO NO3BONMET 3HAUMTENILHO
CHM3HTH 6ANAHCHPOBOMHKIE NOTEPHA. ABTOMATHUYECKH cpabaThIBAET M CHCTEMA OPpaHKUC-
HAS TPEJETbHEX PEKHMOB 10 YOIy ATAKH o H Teperpyske n, BEMOYANMAT JATHHKH o
U 71, BRYMCAMTENL M cepsonpuBox 10 (cm. puc, 8.27), TIpn AOCTHXEBMH NPEIENLHBIX
3HAYEHMI ITHX DAPAMETPOB cepBonpuBoA /0 Buibupaer dasop d (7), orpaHMYHBaOLM
meuxenue pyuku /. [Ipyxmnna /] B cepBONpPHBONE NO3BOIAET JETUMKY NPH HEoOXOIM-~
MOCTH TIPEOIOMEBATh 9TH OrPAHMUCHHS W MCIOIB30BATH CBEPXMAHCBPEHHBIC BO3MOMKHOC-
TH CAMOJIETA. £

IToMumO 3HAUMTENLHOIO pacmmpenus (YHKIHOHATLHEX BOIMOXHOCTEH, DICY
TI03BONSET CYNIECTBEHHO CHM3UTD 3ATPATH OIE3HONO 00beMa M Macch! camonera, OnHaxo
KAK BEUMCIHTENb, TAK W 3NEKTPHUECKAS NPOBOIKA YNPAB/ICHHAS MOABCPKEHH BOZHEH-
CTBHSM SMEKTPOMATHHTHBIX TOJIEH (MOTHAA, snepusii Bapus, anrenna PJIC u ap.), uro
He06X0AMMO YUMTHIBATE npH padpaGoTke Takod cucTeMbl (HAMPUMEP, TPUMEHATH
osxkpaasl), IlepcnekTHBHA BOJOKOHHO-ONTHYECKAS NMPOBOMKA YIIPABJICHUS.

KOHTPOJIBHEIE BOITPOCH!I H 3AJAHHS

1. OfBACHMTE HRAIHAYEHHE M MCPSUMCTMTE BHABI CHCTEM YIPABNEHMS CAMOAETOM, xufTe hx ofuwyio
xapakrepuctuxy. Cpenafite sckMa W JaiTe OUpeJENEHME  IEMEHTAM CHCTEMBI  HEABTOMATHHECKOO
YTIPARNEHUS.

2, OnMmmMTe HASHAUSHME M BAPHAHTHI KOHCTPYKIMM TIOCTOB PYHHOIO M HOXHOIO YNPaBAEHHS.

3. Hagomure TMNBI NPOBONOK ¥IIPARAEHMS ¥ Jaiie ux xapaxrepucriky. Oxapaktepusyiite HAsHauenwe u
KOHCTPYKITHIO DTEMEHTOB NPOBOKM YNDPABACHUS, CAEARHTE SCKHIBI ITHX BIEMEHTOB.

4, OnuuMTe CHCTEMEL YIIPARIEHHS COBPEMEHHBIMMU I03BYKOBLIMH CAMONETAMM, KOHCTPYKTHBHBIC MEpLI 110
TIOBLILIEHHIO HALEKHOCTH CHCTEM yrpanienus u GesonacHocTH nojeTon.

5. Oxapakrepuayiite OCOGEHHOCTH YIPARAEHHMS CBEPXIBYKONBIMM CAMONETAMH TIDH MIMENSIOWMXCH B
UMPOKOM JMANAIOHE BHAYEHHUSX CKOPOCTHONO Hanopa. [lepedmcimTe COCTAB TAKOH CHCTEMBI YHDARNEHMS.
OfnacHATE HESHANEHME W KOHCTPYKIMIO 3/IEMEHTOB CHCTE! Tlep pa
CHCTEM YTIPABAEHMS CAMONETOM.

6. Cepopmynupy#ite TpeGOBAHNE K CHCTEMAM YNIPABJICHHS CAMOMETOM K NPKBEAMTE MPUMEPh! PEATHIAUMH
aTHx TpefoRanui.
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CHIIOBASI YCTAHOBKA

§ 9.1. HASHAYEHHE H COCTAB CHJIOBOH YCTAHOBKH

9.1.1. HasHauenue cua0BOH ycraHobku. Cunosas ycramoska (CY) mHa
caMoseTe mpeacTapngeT cofod COBOKYIHOCTb JBHTATCACH C arperaraMu, CUCTEMaMH M
yerpoiicreamu, ofecnieurBaIOIHMH MX HAJEXKHYIO paboTy B 3aJaHHEIX YCJIOBHSX DKCILTY-
aranun. Camu JBHTATENH CAYXAT A5 CO3JAHMS CHIHI TATH, HeoOxoauMoil 14 monera
camoJIeTa Ha BCEX PEXUMAX, ONPEJENSEMEIX 11 KAXIOT0 KOHKPETHONO THIA CAMOETA
npegbaeasembiMa K Hemy TTT. Kpome Toro, ABAraTenn MCMOMLIYIOTCH AN IPHBONA
IeHEpPaTOpPOs, HACOCOB TOIUIABHOM CHCTEMBI W SHEPIEeTHYECKMX CHCTEM CAMOJIETA, a4 TaKxKe
/15 TATAHUA CAKATHM TEITHIM BOSAYXOM CHCTEMB JKHaHeobecneueHua W npoTHBoobae-
JICHHTETBHOMN cHCcTeMBl camoniera. Ha camonerax c cucTemoit ynpasaeHHS NOTPaHAYHEIM
CI0EM WIH ¢ PCAKTHBHBIMH 3AKPBUIKAMHM (U1 NOBHINEHWS HeCymeld cnoco0HOCTH Kphina)
MATAHAE CKATHIM BOIAYXOM STHX CHCTEM 00ECTIEYHBALTCS KOMIPECCOPAMH ABHTATEICH.
JIBUraTenu BCIOMOTATEIbHBIX CHAOBbIX yeTanoBok (BCY) obecneunsaior aamyck ocHOB-
HBEIX JBATATENCH, NPHBOJ MEXAHNSMOB YIpaB/IeHHS CTAOMIM3ATOPOM U Ap.

9.1.2.'B CHJOBYIO YCTAHOBKY BXOXAT:

aBaraTesn (OCHOBHBIE M BCIOMOTATENBHEIE) C arperaraMy M CHCTEMaM# 3amnycka,
YTIPaB/ICHUS ¥ KOHTPOs paboTs;

BO3AYIIHBIC BHHTHE C KOKAMH JJif CAMOJIETOB € MOPOTHEBHIMH H T‘ypﬁﬂBHHTOBHMH
JABHTATENIMH;

MOTOpPaMHl, MPOCTPAHCTBEHHHE CTEpXKHEBHE (DEPMBI, V3Bl HENOCPEICTBEHHO HA
CHJIOBHIX d71eMeHTax (DIO3esISKa, TOHAOA, NMIOHOB M KPhLIA U1 YCTAHOBKA M KPCILTCHMS
ABUTATENCH;

BXOZIHLIE ¥ BBIXOJHBIC , CTPOMCTBA [BHPATEIECH;

MPOTHEONOXAPHAS CACTEMA;

CHCTEMA OXJIAXICHHS ABHTATENICH U HX ArPEraTon;

npoTHBOOGIeAeHATEIbHAS CHCTEMA;

CHCTEMA MUTAHMA TOIJIMBOM M JIPYTHE, HATIPUMEDP MACTOCHCTEMA.

9.1.3. Tunwl aBuraTenei 1 WX pasmenieHne Ha camonere. Ha camonere MoryT Gurs
YCTAHOBICHBI:

nopmHeskie Asuratean ([111) ana yueGHHIX cAMONETOB B CAMOJIETOR CO CKOPOCTAMH
nonera a0 300...400 xm/u;

typGosnaTrorsie (TB/I), TypGOBEHTHASTOPHEE W TYpOOBHHTOBEHTHIIATOPHEIE ABUTATE-
s (TBBI) ans camoneros co ckopocramu noxera 700...800 km/u n Bonee anst mepenek-
THBHEIX camoneros ¢ TBBII;

rypbopeaktusrne asuratemn (TPI) Ges dopcaxuoii nmm ¢ dopcaxsoin (TPIMD)
kamepol, aeyxxortypusie TP (TPIJ) ¢ paamagHOi CTENCHBIO JBYXKOHTYPHOCTH Bea
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Puc. 9.1. BapnanThi KOMIIOHOBOK JIBHTaTe/iel Ha camonere

topcaxa u ¢ dopcaxem (TPOI®M) ans ycTaHOBKH HA NACCAXKHPCKAX W TPY30BHIX
camosnerax ¢ 0abImoN J03BYKOBOH CKOPOCTBKO TIONETA M HA MAHEBPEHHBIX CBEPXIBYKO-
BHIX CAMOJIETAX;

NPAMOTOUHBIE BO3AYIIHO-peakTHRHEE ABurateny ([IBPJI), KHAKOCTHO-PEAKTHBHEIE
aeuratema (KPJI) u Apyrae TUNG PAKETHBIX ABATATENEH I8 YCTAHOBKM HA CAMOIETAX
co ckopocramu nioneta Goxee 3000 km/u.

Boamoxuble BADMAHTE YCTAHOBOK JBMTATENEH HA camonerax npueenens Ha puc. 9.1,
a...m. AHasims aTax Baipuanros Gyaer gan & § 9.2 w 9.3,

9.1.4. XapakrepucTHKN JBHrareneil. HamGonee BaHBIMM XapakTEPUCTHKAMM,
ONpeAenMIONMMA TAMOBHE (MOMIHOCTHHE), MACCOBHIE M FEOMETPHUECKAEe XaPAKTEPMCTHKN
ABATATENIEH M MCIOIB3YEMEIMH /18 CPABHEHMS PA3MUHEIX THIOB ABMTATEICH, SBISIOTCH
YAETHHBIC XAPAKTEPHCTHKH: YNEABHBIH Bec nBuratens y,, (y,, = m, .2/ Pg), ynemsumii
PACXOJ TOIUTHBA €, M YACABHAS THIA Py.; CTENCH IBYXKOHTYDHOCTH /M W BKCOTHO-

CKOPOCTHEIE XAPAKTEPUCTHKY JBUTATENS.
3nauenue y,, = 0,10..0,18 (vennmme snauenns — ans TPAI®D); Py — craprosas
Tgra asuratens aocruraer sHavenmit 25 000...26 000 zaH u Gonee; pe = 0,3...

0,6 xr/ (maH- w) (Mempmme sHauenus — ans TP ¢ BRCOKOW CTENEHBIO ABYXKOHTYp-
HocTH m). CremeHp ABYXKOHTYPHOCTH M BMECTE CO 3HAYCHHEM CTAPTOBON TArd Py
omnpeneAseT AnaMerp meuraresnd. JLns CBEPX3BYKOBHIX CAMOJETOB SHAMEHWE m, Kax
NPABAJIO, HE TPCBHIIACT CAWHKIE, a IS TPAHCTIOPTHBIX M MACCAXKAPCKAX CAMOJETOR
— 2...4 v Gonee. 3nauenue yaensHO# TATH ABMratens P, (Tara Ha 1 Kr nporekamomero
4epes IBHraTe b B OHY CCKYHIY BO3yXa) Xapakrepusyer sxoHomuaunocts CY, snuser
HA SHAUEHWS C,, W Maccy mewratens. 3mavenns Py, moryr xocrurath 40..60 xaH/xr/c
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n Gonee. BHICOTHO-CKODOCTHHIE XapAKTEPHCTHKA gemratens P = fi(H, V) n ¢, =
= fo(H, V) NoaBoMIOT MPH HAJHYAH TOIAPEL CAMOJICTA ONPERE/IATE ANATIA30HEl CKOPOC-
Tell mojera caMosieTa mo BeicoraM V= ¢ (H) B JaTBHOCTH MOJETA HA PA3HEIX PEXHMAX
noseTa.

Bce 9TH XapakTepHCTHKA ABArATE/S, KAK W er0 rabapuTsl, ONPEAEASIOTCS, MIABHBM

o6pasoM, SHAUEHHSMY TEMICPATYPH TA30B Meped TyPOMHON T), M CTEMCHBED TOBHIICHNS
JABIENHS B KOMIPECCOPE T, . SHAUCHHS STHX NAPAMETPOS /1S COBPEMEHHEIX ABMraTeieH
nocraraor: T, = 1500...1600 K; =) = 20...28.

§ 9.2. TPEGOBAHHMSA K CHJIOBOM YCTAHOBKE

K C¥ npegpasiasior caeaymomue TpeboBanuns:

CV¥ pomkHA CO30ABATE MUHHMAIBHOE NOMOMHHTENBHOE CONPOTHBCHHE (3AECh Iydime
NPUMEHATH PACHONOXKEHHEe ABHraTesaeii BHyTpH diosemskelt, Kak aTo JesacTcs Ha
MAHCBPEHHBIX CaMoOJIeTax, cM. puc. 9.1, a..d), Jlns yMeHbIIEHHS MOTEph OT MHTEpdEpeH-
UMM KPHEUIA B TOHAOJ ABHTATE/IEH NOCAENHME YCTAHABIMBAKIOT ¢ DOBIIMM BEIHOCOM
OTHOCHTE/RHO KPHUIA HA MIIoHAaX (cM. pmc. 9.1, k)3

KOMIIOHOBKA BO3AyX03a00pHKKOB HODKHA ofecreuwBaTh BO3MOXHO GOsbIIce 3HA-
uenne koadpuuneHTa BOCCTAHOBICHHS TIOMHOTO JABACHHS NCPEd BXOAOM B JBHIATE/h

04 = Palpy (oM. puc. 9.9, @, Tne p, — MABAEHME BOIYXA HA BXOIE B KOMTPECCOP

ABHMraTens; p ;} — noAHOE JaBjeHAe Haberalomiero NOTOKA BOaayxa). 3to Tpebopamue
YAOBAETBOPHETCH OpraHAsaumed oTeofa (CAMBA MAM OTCOCA) NOTPAHHYHONO CNOs,
obpasyiomerocs Ha nosepxuocTd (Pro3ensxa (WM KPHAA) NEpen BXOOOM B BO3NYyX03a-
GOpHMK ¥ NPHBOASILLEND K HAPYOICHNIO PABHOMEPHOCTH OIS CKOPOCTEH nepen ABurare-
JIEM M CHHXKEHWIO Berenctsue 37oro koddduumenra oy, Jas OpraHMsaumu cimsa
MOrPAHUYHOTO CJ0s MEXAY BO3AYX03a60PHMKOM ¥ (DIO3ETsKEM ACAAIOT CANBHYIO METh
(cm. moa. 1 ma puc. 9.1, ¢; 8 — ma Bune A, puc. 9.9, 2 u 9.9, & mmpanoH Gorsme
BO3MOKHOMN TOIIMMHEL TOrPAHMYHOIO C/I08 MJIH NOCPEACTBOM MHJIOHA OTAEAIOT TOHAOIY
neuraTens (Bosgyxo3abopHEK) or Kphuta HiM (roensxka (cM. puc. 9.1, x, 4, »). Ha
CBEPX3BYKOBBIX CAMOJIETAX NOBEPXHOCTH (DIOSENAXKA MM KPHUTA BIEPETA BOamyxosabop-
HAKA (cM. puc. 9.1, 2), 3aTOpMaXkMBas NOTOK, CMOCOBCTBYET CXATHIO CBEPX3BYKOBOIO

' TOTOKA W NOBHINEHHI0 3HAYSHAS 0,.. T 06CTOATEIBCTBO HCTIOIB3OBAHO HA CAMOJIETE
F-16 ¢ Bo3agyxozabopankoM mon (MO3eNsSkKeM Noaaan KabuHE neTunka (cMm. puc. 6.1, 6
H KOMIIOHOBKY camoneta F-16);

pasMelIcHue BO3AYX03a60PHUKOE HA CAMOJIETE He [0/DKHO YCJIOXKHSTH €10 KOMIIOHOB-
xy. Tak, pasMelncHHe BO3NYX03aBOpHMKA B HOCOBON uacTd chiosemspka — noboBEE
B03gyxo3abopuuky (cum. puc. 9.1, 6, 2) — IPHBOOKT K TOMY, uTO GONBITHE BHYTPEHHHE
o6beMbl  (DHO3E/SKA OKA3KWBAKOTCH 3AHATEIMA BOSAYIIHRIMA KAHANAMH, 3JATPYAHAS
KOMNOHOBKY (prozenska. Pasmemenue BoanyxosaBopaukor mo Gokam broaenska
yNpoIIAeT KOMIOHOBKY caMoseTa, ocsoB0Xkaas HOCOBYI0 4acTb (uosensxa, HanpuMep,
sl pagMoNOKANMOHHON CTAHUIMK, W COKPAMIAeT JIMHY BO3AYIIHBIX KAHAIOB;

TSra JRAraTese JOMKHA KAK MOXKHO MEHBIIC BJNATE HA XAPAKTEPUCTHKH YCTORUM-
BOCTH H YIPaBASEMOCTH caMoneTa. B mueansHOM cayuae Tara P A01KHA NPOXOAMTH
uepes IIM camonera. C 510l TOUKM 3PEHAS JIYUINE CXEMBl, MPUBEAEHHbE HA puc. 9.1,
a...z, xyxe — cxemnl Ha puc. 9.1, x, 1, M;

nomkHo OwiTe ofecnedeno yaoGCTBO TEXHWUECKOrD OOCTyXKMBAHMS, DTO A0CTMra-
€TCA J0CTATOYHOCTBI) YMCIA KamoTOB, WX JIETKOCHEMHOCTHIO (PACKPHITHE ABHTATENs),
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y;(oﬁcrnanm MOX0A4 M, B YACTHOCTH, BHICOTOW YCTAHOBKHM ABuratened. B cxeme x aro
Tpebopanme peaandyerca ranbosee npocro;

nomkEo BETE 0BecTieueno NPEOTBPAERHE NONANAHMS YACTHL, IPYHTA BO BCACHBAIO-
mue yerpolicTea. 310 TpefopaHue Npome YAOBAETBOPHTH B CXEMAX 3, 3, M, TH€ JBUraTe-
JH pacmOIOXKEHK BRICOKO, IJKPaHHPOBAHLI KpPBUIOM HIH Cb]OSe.HHKEM. O,I[Hil](() H B
HH3KOpaCOON0EeHHBIX ABHTATEAIX 3TO Tpﬁsoﬂaﬂﬂe MOXXHO VADBJIETBOPHTD, Hﬁﬂﬂﬂh3yﬂ
CreuMAThHEE 330IMTHHIE YCTPONCTEA i BOSAYX03aB0pPHMKOB (IIEPCKPHITAE MX BXOQHOMO
yCTpOCTBA NEpen HAYAIOM BA/JETA M OPraHM3alHs BXOJA BO3AYXA uepes CICHMabHbe
KNATAHE B BEPXHEH uacTh 3aGOPHMKA; 3AIMTA NPEIOXPAHHTEIBHEIMH CETKAMH BXOTHOTO
yerpoiictsa 1 y0opKa Wx TIOCAE B3JETa CAMOJIETA; 3AMMTA ¢ MOMOIIbI0 OTCEUHOM CTPYH
BOZAYXA W /p.);

nomxHa GuTe obecnevena nporHeonoxkapuas Gesonacrocts. B cxeme x 910 Tpefoma-
HHE YJOBNETBOPAETCH Hanbonee MPOCTO, TaK KAK IJIaMsi B CAYMAC NOXApPa OTHOCHTCS 33
XBOCTOBYI0 uacTh Cam0jeTa H HE FPO3HT TOIUTHBHEIM Oakam, maccaxmpaM, a Takke
arperatam CaMoJIeTa, KaK 9T0 MMCET MeCTo B cxeme u. Jad arToit cxemu TpeGyrorcs
CHeUHaNbHEE MEPEL SAMMTEL OT NOXApa B OTCEKAX [BHraTeici H oBphBa JOnaTox —
momHkse GPOHHPOBAHHKE MPOTHEOMNOXAPHHE ICPErOPOOKH MCEAY ABHTATCASMH W
rosensxem. Orcexn gsuraTeneil JOMKHE OHTH 3AMANICHE TPOTHBONOXKAPHON CHCTE-
MOif, 8 TonHBHbE GakM — CHCTEMOH HeATPaIbHOTO rada WM NEeHONOAHYPETAHOM;

Yyanw KpemneHus pasuratesiel nonxkHH obecneumBaTh NOCTATOUHYIO TPOYHOCTH
KpemjIeHus JBUTATENS NPA AX MHUHMMANbHOH Macce. OHH JOKHBEI BBITH CHADXKEHB
AEMNMUPYIOIAME 3JEMEHTAMHE 18 TOMJOIEHAs Bnﬁpaunﬁ ABUraTe s, a TAKXKE UMETh
BO3MOXXHOCTh KOMIIEHCHPOBATH TEIsopsie AehiOpMALMY NBHIATEAN M IEPEKOCH NPH €ro
yc:ranunke;

nomxHbl GbrTh OfeCHeueHsl MOHTAXK W JEMOHTAX JABHIATE/S ¢ MAHHMAIBHEIMA TPYIO-
sarpatamua. B cxemax 6 M ¢ 3anaua saMeHsl JBHTATE/S PEINACTCH OTCTHKOBKON XBOCTO-
BO# uacTH (PHO3ENSKA N0 YCUICHHRIM INAHTOYTAM, KaK 5TO NOKA3aHO HA puc. 0.8, naa
oflecneuenns MOAXOAOB K Y3/aM MOABECKH ABMraTens. B cxemax a, ¢, %, Kk, & Takas
3a7aYA PEINAETCH C MEHLIIMMH TPYA03ATPATAMM: NP OTKPBITHH HHXHHX KPHIOICK
KAMOTOB ABUTATETN C VaJaMM MX NOABECKHM INOJHOCTRIO ODHAXAOTCH, 3aMeHa IBura-
Teneil B CXeMe X, 3aKPEIUIEHHHIX BCETO B TPEX TOMKAX HA MHIOHAX TOA KDPBUIOM
(cM. puc. 9.8, 2), Tpefyer 3HAMMTEIBHO MEHBIIAX TPYAO3ATPAT M3-33 MPOCTOTH Y3J108
kpensenns. [BaraTenn ¢ AerkOCEEMHBIMIA FOBIOIAMH HA HUX B CXEME K PACOON0XKEHH
Ha HEOGONBLIONH BEICOTE, ¥ K HAM HMEKTCS YIOSHEIE B CBOGOHKIE TIONXOIEL.

§ 9.3. AHATM3 PABJTHYHBIX BAPHAHTOR PAZMEIIEHWSH
JBHTATEJEH HA CAMOJIETE

YacTruHO 9107 aHAmn3 Gun gaH B § 9.2 npn paccMorpernn TpeGosannii K

C¥. Kpome Toro, mesiecoo6pasHo OTMETHT!
B CXEMAX &..2 (cM. puc. 9.1) MHHMMANBHO AONOAHUTENBHOE conpoTuBieHue or CY
u HeBoaBINoe £€ BAHSHHE HA YCTOWYMBOCTH M YIPABISEMOCTh camonera (laxe mpu
OTKA3¢ ONHOIO M3 JIBHTATENIEH B CXeMax 4, 6, ¢), Kpennenue npurarencii oCymecTeagercs
HENOCPEACTREHHO K CHJIOBBIM IIMAHIOYTAM M MPOAOALHEM Gamkam drosenska (oM. nance
puc. 9.3) npu HeGOMBIMIMX 3aTPATAX MACCH HA Y3nu kpemwnenus. Kpuuiba 3necs asponn-
Hamuuecky yucThie (cBoGopusl o1 CV), uro nossonger ux HphEKTHRHEE MEXaHHIUPO-
BaTh H MCIOMb30BATE 11 MOABECKH LEAEBOH HATPY3KHA M JONOJHHTEABHHMX TOIUTHBHEX
Gakos, OfHAKO BOIAYIIHBIE KAHAIB B 3THX CXEMAX MMEIOT GONBIIYIO TMPOTSKEHHOCTh H,
KaK ClEACTBHE, — GOMBInMe NOTEpH CKOPOCTHOrO Hanmopa g = pV*/2. Boasmme obbemar,
JAHATHIC BOAYIIHLIMK KAHANAMM, 3aTPYIHAIOT Pa3aMEmEeHue B (DI03ENIKE TOMTHBHAIX
Gakos u obopynoBanus, 0coGCHHO B cxeMax 6, 2 ¢ 106ossM Bosayxosaboprukom. [lpn
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TAKO#H cxeme rafapuThl AHTCHHE paguoaokanmonHOM cTanmu (PJIC) orpanmunBaTcs
CPABHUTEABHO HeGoMbIIMMA pasMepamMu Koryca 2 (M. puc. 9.1, 6) Boazyxosabopruka,
YTO NPUBOANT K YMEHBIMECHHIO gansHocTh Acticreus PJIC. TIpn GokoBrx BoagyxosaGop-
HHKAX BAMAHWE STUX HENOCTATKOB CYINECTBEHHO yMeHbmaercda. CV ua dayx dauzamensi
foaee nadexna. OHA IPH CPABHUTENBHO HeGOMBIINX NOMONHHTEILHHX 3aTPATAX MACCH
MOxeT 06ecne uTs NTOTPEOHYI0 TArOBOOPYKEHOCTE IBYMS ABATATEIAMEA BMECTO OFHONQ
H BO3MOXKHOCTH TPOJO/DKATH BAJACT NPH ONHOM OTKasapmem apmratene. Takas C¥Y
MoxeT ofiecneunts B GOMBIIYIO JKABYYCCTD, CTH OFHMM PA3OPBABIIMMCH CHADANOM He
MOryT GEITh BHEBEICHH M3 CTPOS cpasy o0a JABHTATENs (IBMTATETH PAasHECCHH B (O3ens-
#e — CXeMBl @ ¥ ¢ HA pac. 9.1 — | MeXOy HHMA €CTh MEeperopoakn-akpann). OnHako
YABOECHHBI KOMILIEKT ABHTATENCH HA KAXABH CAMOJET 3HAUATENBHO YCIOXHSET MX
IKENNYaTauno 1 oBecrneyueHNe W NOBRIUIAET MATEPMANBHEIC 3ATPATHI

CXEMA ¢ C PACTIONOMKEHMEM JABHTATENEH B KPHUIE BEMIPEIBACT 10 CPABHEHHIO CO
CXEMAMH @...2 B HAYEHHAX o, (obecrmeunmBaeMBIX KOPOTKEMW J0OOBMMEA BOITyX03abop-
HUKAMMA) H PAaarpyskoil Kpsiia B nojeTe 3a cuer Beca asararteaei. B ocranrsnom cxema
€ TPOMTPHIBAET, B YACTHOCTH, 33 CYeT GOJBIONO PAIBOPAUMBAIONIETO MOMEHTA TIPH
oTKaae ogHoro asuratens, Kpome Toro, mepepesniBanue OCHOBHBEIX CHJIOBBIX 3/1EMEHTOB
KphUTA ABMTATENSAMH B CXEME ¢ YCIOXKHSET 9TH 3JEMEHTH (HANpMMep, HYXHH YXe
KOTBLEBLE JTOHXEPOHE!) M TOBHIIIAET M3-3a 3TOIO MACCY KPbLTa;

pasMeineHue gBHTATesel B KOPHEROM uacTW KphUia (CXeMa i) HA TARETIBIX JO3BYKO-
Buix camonerax "Bymkau”, "Bmkrtop”, Ty-104 nossoaser yMEHbIINTE 3HAUCHAS
PasBOPAYMBAIOMIET0 MOMEHTA IPH OTKAase ABAraTens u ¢, ,. OxHako yxe ormevanocs,
4TO OPH 3TOl cxeMe cymecTsyer Goibloas OMAcHOCTH MOCACICTBMIL MoXapa, KOTOpIi
JIETKO MOMKET MEePeKMHYThCS HA MACCAXKHPCKYI0 KabMHY U TOIIHBHEE GaKH B KPEUIE, M
ONAaCHOCTDh OT uﬁpma JIONATOK ABHTATENd KaK Jansa naocaxnpnﬂ. TaK M 0a8 TOILTHBHEIX
Gakos. B maccaxupCKUX CAJOHAX BEICOK YPOBEHb WIYMa OT paloTalomuX ABMraTeseH,
MOAXOd K ABATATE/ISIM 3aTPYAHEH, TPYAHO OCYIIECTBATE UX peBepcHpoBadne. Kopaesyio
UACTh KPELUIA HEJb35 HCIO/IB30BATh A/ MEXAHH3ALHH;

B cxeme k — camozersi B-52, C-5, Ma-76 n Vn-86 — kpeino paarpyeHo B nonete
NBATATENAMH, YTO MO3BOMSET yMeHbIMTS ero Maccy na 10,..15 %. Ilpn taxoif cxeme
xomrioHoekn CVY yBesTHUMBAGTCS KPHTHUECKAS CKOPOCTE (DIATTEpA — MBHIATENN SBJISIOT-
ca nporueodnarTepEsvy Ganancupavm, casuras [IM cevenmit xpeuta Buepen. smrare-
JM B TOHAOMAX HA TH/IOHAX MMEIOT KOPOTKHE JI0G0BHE BO3IAYX03a00PHNKA H MEHBIIHE
MOTEPH CKOPOCTHOIG HATOPA, MX Jierde oBCIyKMBATh, YNPOIIAIOTCS MX MOHTAX M AEMOH-
Tax. Henocratok cxemul x: GOBIIME PASBOPAUMBAIONIAE MOMEHTH IPM OTKA3E ABMTATE-
Jeit, BansocTh 3eMIM 3ACTAB/IAET NPUHMMATL MEPhL VIS 3AIIATH BO3NYX03a00pHMKOB OT
NBLTH, TECKA U MEJKMX KAMHEH. 3aTpynHeHa B 9TO# CXeMe u Mexanm3aumsa kpeuta, Ha
camonerax Mn-76 m Ma-86 aro saTpyaEEENE npeoaoneHo GONBIIAM BRIHOCOM TOHAOA
ABMTATENEH HA MUJIOHAX MO CPABHEHWIO C MepeaHeii KPOMKO#A Kpbiia, BHOOpoM thopmel
H PACTIONOXREHUS Y3/I0B KPENJIEHMs ITHJIONOB HA Kphite (cM. aasee puc, 9.8);

B CXeMe X KpelUIeHHs JBWraTesedl B XBOCTOBOH uacTH (hroZenspka — CaMOnIeTH
Ty-154, Ty-134, Ax-40, Un-62 u gp. — kpeio cBOSOAHO ANA MEXAHWM3ALMU, OHO
A9POAMHAMHYECKH YHCTOE M ET0 KAYECTBO MOXHO 34 CYET 9TOrO NogHsTh Ha 6...10 %.
[puratem pacnonoxeds: 6/IM3K0 X OCH M NAPUPOBATH OTKA3 MIOOOTO M3 HUX JErue, YeMm
B cxeme x. Ilym B kabuHAX W NOXApHAY OMACHOCTH YMCHBIIEHH, pecypc pabotw
JIBUTATENEH BHIIE, AKYCTHUCCKOE BO3AEHCTBAE BRIXJIONHON CTPYH Tas0OB HA KOHCTPYKLMIO
menbime, GesonacuocTs nocaaku ¢ yGpannsM maceu Beime. Munycw — nago yeunusats
XBOCTOBYIO uacTh (MIO3esika A/is BOCTIPAATHS HArPY3OK OT [ABMraTeseif, pacryr warubaio-
[IWE MOMEHTH Ha (rozensxke ot aeurareneit. Orciona Macca (prodesiska BO3pacTaeT Ha
10...15 %. Macca kpruta takxe soapacraer Ha 10...15 %, Tak kax HET ero pasrpysku
oT aBuraTeaei, B Takoi cxeMe HEHTPOBKM MYCTOTO M 3ArpyKEHHOI0 CAMOIETOB CHIBHO
pa3nMyarTCd, YTO NMPHBOANT K YIWIOXKHEHHIO JKCIUTYATALMH CAMOJIETA KAK HA 3emie, Tak
W B BO3OYXE;

374



IS CXeM 3, M (PACOIOXKEHHE OBHTATencH HAan (Pro3eskeM HJIM HAD KPhLIOM —
camonersl A-10, AB-72 n An-74) mpUCYIIA TPEMMYINECTBA M HEJOCTATKM CXEM C
BHICOKMM DacroIOKEHHEM ABHTATE/eH, HO B 3THX CXeMax ABHMIATE]H DKPAHHPYIOTCH
KpBuUtom, ioseaskem u BO oT nopaxeHns oCcKOJKaMH CHAPSAOB M CHHKAESTCS TEIUIOBAS
33aMETHOCTh CAMOJIETA, YTO 3ATPYAHSET €ro oOHapyXeHue. B cxeme 3 BOSMOXHO MOBEIIE-
HHE Cy,; 33 CUET TAK HAILIBACMOTO adexra Koanna (nosopota BHM3 CTDYHM M3 TUIOCKOTO
conzid ABUraTens, "TpUIHNAImER” X BepxHemy OOBONY KPHUIA W BHITYIIEHHEIX 33KPBLUI-
KOB, H CO3JAHHE 34 CYET 3TOr0 PEAKTHBHOM CHJIBI, HANPABJIEHHON BBEPX);

B cxeme i — camosers XB-70, "Konrkopa”, Ty-144 — uacts kpuina, sansras CY,
He MOXeT GHITh MCNOML30BAHA And Mexaumaaumn. [Ipu monere Ha GOABLIIMX YIIAX aTaku
BO3MOXHO HAPYIIEHAE PARHOMEPHOCTH MOJS CKOPOCTell mepen ABHMraTeseM, a npH majere
¢ GonbloMME OTPUUATEIBHEIME YIVIAMH ATAKM — 3aTeHEHHe Bodayxosabopuuka. B obomx
9THX, TMPABIA, OUEHb PEAKWMX, CYUASKX BOIMOXKHEI CPHIB TMOTOKA HA JIOMATKAX KOMOPECCO-
pa, TOMIAX WM MOJHAS OCTAHOBKA ABMraTens. B rakoil cxeme passopauMBaoumImil
MOMEHT TIPH OCTAHOBKE ABMTATE/sl (IBMraTeseil mo omHy CTOpoHYy OT 0cH X) HeGOMbIoi,

§ 9.4. HATPY3KHM HA ¥3Jibl KPEIUIEHMH IBHTATENER

Ha yansl kpeniienns ABMraTens OedCTBYIOT TATa, MACCOBBIE CHJIBI M PEAKTHB-
HHI MOMeHT. BenwuwHa, HanpasleHMe M PacUETHOE 3HAYCHHE KAXAOW M3 ITHX CHA
aapucar or: tana meuratexed ([10, TBI wim TPI); pacnonoxkenus JBMraTeinci Ha
camonere (1.e. or paccrosung Mexny LIM camonera m asurateneif u OT TOro, yCTaHOB-
JIeH ABATATENb B (DIO3ENAXKE WIH B TOHAOJE); MAHEBPEHHBIX XAPAKTEPHCTHE CAMONETA
(3HAYEHHI MAKCHMAMBHEIX SKCILTYATAUMOHHHIX TEPErpysoKk H YIIOBHIX CKOPOCTEM
camonieTa @, ¥ ©,) ¥ PACCMATPMBAEMOTO PACYETHOTO CYUad HATPYXKEHMA.

9.4.1. Tara -P. 3uavenve CTApTOBOM TArM mBMraTens P, mis coppemenHuix TPIL
MOKET COCTABJIATH OT HEeCKONBKHX coTeH go 25 000...30 000 maH.

9.4.2. MaccoBbie CHJIbl BRTIOUAk0T B cels Bec asuratens Gy, = m, 0, AHCPUHOHHLE
camst m_ dV/dt u m, V2/R W CHIbl OT THPOCKOMIUECKHX MOMEHTOB, BOIHHKAIOUIAX TIDH
MaHEBPax caMosieTa (BpameHHH CAMOJIETa OTHOCHTENbHO ocelt Z, X, 1.

Pacuernas cuna, pelicTRylomas Ha yaal KpeneHHs OBHTATENd OT ero Beca, P =

= M8 W MOXeT focTurats 25 000...30 000 naH. 3xech 1y W f COOTBETCTBEHHO

— MakcuManbHas neperpyska B 1M mBurarens’ u xoathduumenT GesonacHocTd A8
KaXKI0TO M3 PACUETHBIX CIYYAEE, NPEIyCMOTPEHHRIX HOPMaMK MPOYHOCTH,

PacueTHBIE CHIEL OT MMPOCKOMUUECKUX MOMEHTOB My = J, @, 6, OTHOCHTEIBHO
ocu Y unn Mz =Jy 100 o @y OTHOCHTEIBHO OCH Z S3BMCAT OT PACHETHBIX JHAUCHMIE
YIIOBHIX CKOPOCTCH BpamieHNs CaMOJETa W, M Wy, OT TANA ¥ YMC/IA Y3108 KPENIcHus
NBHTATENA, MX PACMOIOKCHMS W PaccTosHmit Mexny Humm. 3xecs J, B
COOTBETCTBEHHO MOMEHT WHEPIMH BPAAIOMMXCA Macc (poTopa) ABMrarTens (s ’FBI[),
Bpamalmuxca Macc gsuratens W suHTa (mas [1]] wmm TBI) oTHOCHTENBHO OCH HX
BPAMIEHNS, KI* M2, H YIVIOBAS CKOPOCTh BPAINAIOIIAXCH MACC, €. 3Havenns M.y u M,
moryT mocrarars 10%...1,5- 10* Ix u Gonee.

9.4.3. PeaxTvBHbIA KPYTSILMHA MOMEHT M, ACHCTBYET HA Ya/IHl K] eHWS IBATATE/S
or spamawnomerocs suATa 111 wim TBH. Benwunaa M, = 5,1- 10 N/n Ox, rme N —
MOWIHOCTb JBHraTeNs, passMBacMas HA Baly BMHTA; KBT; n — uacrota BpameHus
BHHTA.

.
Neperpyaku B LIM asuraTens MOryT CYMECTSEHHO (HA HECKONBKO BAMHMI) OTAMHATHCH OT NEPETPYSKU
B IIM camonera (cm. noagpaan. 1.8.5).
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9.4.4. AgpoMHAMMYECKAS HArpySKa HA TOHAOMB ABMraTens Heseauka. Opmako
GokoBas cuna £, BORMKAIOMAS TPH CKOJIEKCHAN CAMOJIETA, MOXKET BHISHBATH Oonsmme
CHJIHl B IEMEHTAX KOHCTPYKIMH IHJIOHOB, K KOTOPHIM KPEISTCH TOHZOMEL YUHTHIBASTCH
AIPONMHAMHYECKAS HATPYSKA TPA PACUETAX MECTHOH MPOYHOCTH TOHAOM, MHIOHOB,
BOBAYIIHKX KAHANOB, KaNOTOB H JIOKOE.

MaxkxcuManbHOE 3HAUYECEHHUE BEPTHKANBHON CHAHN P, =
= Pyay ACHCTBYET HA VS/IBI KPEMJICHAS ABMTATENS B KPUBOIHHEHHOM NOMETe B BEpTH-

KTbHOH TUIOCKOCTH € MAKCHMA/ILHON NEperpyskoi ny = n;’mu. Haunbonsmee
3HAYECHHE NPOJOABHOMK CHAN PX=mem1yqammupﬂmrpoﬁ.mm{HM
ABMTATE]s HA CTOSHKE HA MAKCMMAJIBHON uyacToTe Bpamenus, Bosbmwe meperpysku
ACHCTBYIOT HA YaJbl KPEIVICHHS ABHTaTeAei npr rpyboii nocaake camosera (ocoberno
onacesl GOKOBBIE CHJIBI HA TOHAOML JBHTATEICH, BOSHMKAIOUINEG TIPH TOCAIKE €O CHOCOM,
18 37EMEHTOB KOHCTPYKUMH [MHJIOHOB, Ha KOTOPHIE 3TH CHB NCPEJAIOTCH), MpH
PYJEHHM CAMOMETA N0 HEPOBHOMY TPYHTY, NPH BOSHHKHOBEHMHM BHOpaumit uacreil
camMoNeTa, K KOTOPHIM KPEMUTCs ABpraTens, Huke HA paaTMuHbIX CXEMAX KpPEIUICHHS
aeurareneidl GyaeT paccMOTPEHO BOCHPHSATHE HATDY3OK, AGHCTBYIONMX HA Y3/AB HX
KPENJIeHAs K arperaTaM Ijascpa.

§ 9.5. KOHCTPYKIIHS Y3JI0B KPETUIEHWSA ABUIATEJIEA

Jns KperuteHns BMTATENS K CAMOBEIM 3NEMEHTAM KPhUia mim ¢hrodenska
OPUMEHSTIOT CHEUMAIbHBIE PAMBL, CTEPXKHEBBIE NPOCTPAHCTBEHHBIE CBAPHBIC (DePMEHHBIE
¥ OpYrHe BHIbl KOHCTPYKIHM, KOTODPHIC MO3BOJSIOT HANECKHO COSAMHATh ABHAPATEID C
MIAHEPOM CAMOJICTA W MEPe]aBaTh HA HEr0 HArpy3km or asurarens. CHIoBeE CXeMbl
TAKMX KOHCTPYKIMH OUPEIEASIOTCH THOOM JBMIATENS M €ro  PACNOJOKEHWEM HA
caMmoaere.

[BuraTesib MMEET MECTH CTencHel CBOOONB (MEPEMEUIEHMs H NOBOPOT OTHOCHTEALHO
ocel X, Y, Z), nosromy B obuieM cay€ae Ha0 HE MEHEE WIECTH CTEPXHEHN, HATPAB/ICHAS
KOTOP&IX HE Tiepecekany Ghl OmHY MpsMyro, YTOOb PEMMTH 3a5ady KPEIUICHHs NBHTATENS.
Yacto ang noskinenud xueyuectn CY umcho crepkHE! KperieHnd ABUTATES MOXeT
GuiTh ypenmdeno. Beicoxas HATPYXEHHOCTh SJEMEHTOB KPErUICHMS JBMTATENS NpEegonpe-
JendeT UCHOMh30BAHKME B ITUX LEiaX BEICOKONMPOUHHIX crane# (Hampmmep, 30XT'CA co
aHauernsMu oy 1o 12...15 MIla). Oru crepxun pacnonaraior OGKYHO B ABYX MIOC-
KOCTSIX, TIEPNEHIAKYAIPHKIX TPOJOARHON OCH ABHTATENs, NPHUEM OCHOBHEIE Y3JhI
KpeluleHHs ABATATENs pacnosaraior s6imsn 1M, scoMorare/lbHEE Y3IE — BOZMOXKHO
aameme or LIM.

9.5.1. Kpenuienre Ha camonerax Il KMAKOCTHOTO OXJAXKIEHHMS OCYIECTRISIOCH
HA [OAMOTOPHEIX PAMAX, OCHOBHMBIM SJIEMEHTOM KOTOPHIX OLTH ABE mponoabHse DAk,
33KPEIUICHHBIE HEMOCPEACTBEHHD HA CHJIOBHIX /IEMEHTAX MUIAHEPA WA 4Yepea TIPOCTPaH-
CTBEHHYI0 CTEPARHEBYIO cucTeMy, JLns Kpensieans asuratens Ha Gazkax mogMOTOPHOM
paMBl MCTIOJB30BANCA DA CUENHMANBHBIX yanoB ("zan” ¢ npoymwmaamu) no obemm
CTOpPOHAM CHJIOBOM YacTH IBMraTend — Kaprepa M COOTBETCTBYWILNWE HM THE3Aa TOJ
ALK Ha BANTKax paMbl.

Kpennenue apeagoobpaanoro 171 Bo3AYIIHOIO OXJIAMAEHHS YACTO OCYIIECTBIIAETCS
Ha TpyGuaToi cBapHON MOTOpPHOU pame, cocTosmed us TpyGuaroro Koisla, K KOTOPOMY
KPennTcs Kaprep ABWTATENs, ¥ NPHBAPEHHEIX K HEMY CTEpxHEH. Ysae KpenieHds
MOTOPA K (MOZEISKY WM K KPHUTY MPEACTABIAIOT cO00# BBADEHHBLIC B CTCPXKHA NPOYLIN-
HE 1 duTuHrd, OTBETHRIE Y3/hl AOMKHE OHTh M HA YCHAEHHOM MmmaHroyte (hrosesns-
KA WM HA JIOHXEPOHE KPHUIA B MECTAX CTHKA C YCWieHHHMM Hepsiopamu. Ha puc. 9.2,
@ TPUBEACHA KOHCTPYKIMS MOTOpamsl 3BesmooOpassoro I1J1. Kaprep apurarenst mmwin-
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kamu [0 Kpenmres K paMe-Koablly, K KOTOpOi MpueapeHtl Brynku J (oM. ceuenne 5—5)
W YIIKH KpEerieHus KanoTos asurartesns. Bo BTyJIxn 3 BCTARAAETCS PE3HHOBKIA AMOPTH-
aatop. CTepAKHA NpoCTPAHCTBEHHON (hepMEl MPABAPEHE! K KOJBILY € IOMOIIBI0 KOCKIHOK
(cM. cevenne B—B), 3agaue KOHIBI CTEPXKHEN NONAapHO COSAMHEHH W CBAPEHEI CO
CTAKAHOM C AMOPTH3AaTOPOM Y3713 KPEILICHHS PaMhl K KPBLTY.

Ha puc, 9.2, a: ] — BepxHue Yansl ¢ aMOPTH3ATOpaMY; 2 — VaIIsl € aMop (KOHETpYK-
uMd AMOPTMAATOPOB, CAYIKAMIMX 18 TOrAOmenus BHOPALMOHHLIX HATPY30K OT ABMTATENS, NOKA3AHA HA
puc. 9.2 na suge A u ceuenvm 5—F); 4 — pacniopumé uamxu; § — mafta ¢ npUBYIKAHMIMPOBAHHBIMKH
peauHonsviA maifame; 6, 1/ — pacniopubie sryiKe; 7 — Brynka; 8 — mwmuateit GoaT; 9 — aamsokHas rafica;
10 — wnmaexa Kpennedus aeuratens; /2 — peanHOBas BTYIEA.

9.5.2. Kpenienre TBJI K CTHKOBBIM Y3/1aM YCHJCHHBIX HEPBIOP C NEPCAHMM JIOHAE-
pOHOM KphLIA MoxeT OHTh OCYWIECTBIEHO C TMOMOIILID MPOCTPAHCTBEHHON hepMbl,
coemmEsIomenRcs ¢ GoxopbiMi DATKAMM HA KOPITYCE KOMIPECcOpa ABMIATEJS ¢ MOMOMbIO
nemmichepos. Jlse ocHoBHEIE OMOpHI-UATIhEl ABHraTes s, pacnonoxkennse BGmman ero LM,
nepesarnT OCHOBHYI 00 HATPYSKH OT OBHTATCAS HA CTEpKHH (epMBl, a namdu Ha
KOPNyCce, PACTIOJOXKEHHBIC 10 APYTYIO cropomy or LM asurarenst m aHauMTeabHO
YIAJICHHBIE OT HETO, HIPaloT BCTIOMOTATEMbHYIO ponb, B Takmx depmax paa perysamposa-
HAS TIONOXKEHAS OCH JBHTATENS BIIKH HA BEPXHHX ¥ HEPKHUX MOIKOCAX MMEOT peasbo-
Buie Hakoneunwuku. Ha pue. 9.2, 6 nokasanc kpennenue TBJ x ronmosic Ha Kpuuie
camonera Ma-18, KoTopoe OTAMYAETCS OT ONMACAHHOTO BHINE JIMIOB TEM, 4YTO 30€Ch
ocymectsaenao depmenno-fanounoe xperierne TBI, KoHCTpyKums KpersieHMsi COCTOMT
u3 AByx Ganok 8, ABYX BEpPXHMX 9, ABYX BHYTPEHHMX 7 W ABYX 3aJIHMX 5 MOAKOCOB.
Banku & m monkocwl 9 kpensarcd B y3nax 6 ¥ J HA CTHIKE TEPETHErO JOHKEPOHA KPhUIa
C YCHJICHHEIMH HepBiopamud. [Jlsurarens | kpermuTcs Ha werhipex nandax. [Tepexnme
vancu 2, /2 (OCHOBHEE OMOPH JBHTATE/IA) BCTABIAIOTCA B AMOPTH3ATOPH (AeMndepn)
11 6anok &8 (ua puc. 9.2, 6 nepenrnit gemndep // oBLMHOK THIIOBOH KOHCTPYKIMA —
cMm. B A Ha puc. 9.2, ¢ — ycIoBHO He mokasaH). 3agnue uampu 4 COCANHEHH
¢ monkocamm-memndepamu 5. Ha pmc. 9.2, 6: 10 — ysen xpensieHHs nogkoca 9 x
Ganke 8.

Bubpaunonssie Harpyaku or [T u TBII Ha yaasl HX KPenaeHus BOIHMKAKT M3-3a
necGanancuposanHOCTH BHHTA, a And [1]] eme H #3-3a HEPABHOMEPHOCTH KPYTHALIETO
MOMEHTd, KoTopas Tem Gonmbine, YeM MeHbIIe UMCA0 HWIHHAPOB. [Ipu comnagenwm
BOAMYINAOMMX KoneGauui OT aBATaTeNd C uacTOTOH cobcTBeHHnx Konebanmwmit uacreit
€aMOJCTA BOIHAKAET Pe3OHAHC C YBETAYEHHEM aMIUTHTYAH Kodefauuil i paspyueHuem
KOHCTpYKUmu. JIs CHHXEHHd yacToThl KoneGaHuil, mepefapaeMuiXx HA KOHCTPYKUHIO, B
KPETUIEHUH JABUTATENEH TPUMEHSIOT YIIPYTHE 3JIEMEHTH — AMOPTH3ATOPE (nemmdepst) .
AMOPTHIATOPBI-AEMII(DEPSl CHIDKAIOT YCTAJIOCTHBIE HANPSDKCHAS B JIEMEHTAX KOHCTPYK-
UM KPETICHNS JBATATECH ¥ B KOHCTPYKUMHM CAMOJETA, @ TAKXKE CHocoOCTBYIOT CHUMKE-
HHIO HCMPHATHRIX OMYIIEHWH y 9KHNAXa M NAcCaXXMpOB, BHIZLIBACMBIX BHOPALHAMA
camoaera.

Koncrpykuua nogkoca-gemndepald (cm puc. 9.2, 6 noxasana
Ha puc. 9.2, 6.

3necw: 1, 5, 6, 9 — srynku; 2 — cronopHsid suuT; 3 — Kopnye; 4 — madka; 7 — auckosbiit aemndep;
§ — xonsuo; 10 — wrok pemndepa; /] — nepexonHas aTyaka; /2 — yxo.

Ha pme. 9.2, 2 noxasan OuH 13 BAPMAHTOB Y3J0B KPEMJIEHAS PAMEL — CTEPXHEBOH
depmu (crepxuu 4, 3, 2) k ycuaensomy mnasroyry I (posenska, a ma puc. 9.2, @ —
BAPMAHT KOHCTPYKILMH Y3714 J OCHOBHOTO KPEILICHMS ABHraTess. 3gech uanda meuratens
BCTABJSETCH B IKCUEHTPHKOBYIO IAPOBYIO BTYJAKY [/, KOTOpasi 3aKpemnsisieTcs Ha paMe
ABMrATENS B yane J KPHIIKOA 2 Ha BUMHTAX 7 rakamu 8, DKCUEHTPUKOBAS BTYJIKA /
MOXET PasBOpauMBaTLCA B Yaie, Peryampys mojoxenue ocw asarateas. Ha puc. 9.2, &
4, 5 — crepxun depmsr; 6 — rafka.
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9.5.3. Kpenaenwe TPJI Ha camonere mMeeT ocOBEHHOCTH, CBHIAHHBIE € TEM, UTO HA
camom TPJI ¢ 0ceBEIM KOMITPECCOPOM ECTh ZIBA CHJIOBHIX MOsAcA (Ha KOPIYCAX KOMIIPecco-
pa i m 71ypGunu [l}). DT0 NMO3BONAET KPEMHTh JBHTATENb B IUTocKOCTAX [ m [ ortax
nosacos (puc. 9.3). OgHAKO ecTh BApMAHTH HOIEE MPOCTOTO B TEXHOTOTHUHOIO TPEXTO-
yeunoro kperienms TPJ/l, xorna apa yana xpennenms pacnonaraiorcs sbamanm 1TM
ABMrATENs, 3 oaMH (BCNOMOraTENLHELA) Y3eu pacronoxen Ha GombmoM yaanenwn ot [IM
Mo ApYTYI0 OT Hero cTopoHy (cm. panee puc. 9.4, 9.8).

Kpennenue TP/l BuyTpu dro3enqdxa XapakTepHo WCNOTb30BAHA-
€M CHAOBEX INNAHIOYTOB M MPOAOABHEIX Ganok B (ro3ensike Ans HENOCPEICTBEHHOrO
KPEMJIEHHS KPOHIITEHHOB OCHOBHBIX Y3N0B noaseckd Asurarens. Ha puc. 9.3 moxazan
OIVH M3 BAPMAHTOR KPEIUIEHMs ABMTaTens BHyTpw (hroaenska, B atoMm coyuae nemraTtens
3aKpensieH B AByX miockoctsx J m JT no obe croporm otHocHTensHo LM asurarens wa
YCHICHHEIX MOaHreyrax 2, 4 crepxasmu (taramm) /, 3 (cm. ceuenna I, 1, sugm A, B)
¥ HAa TPOACIBHON Ganke BEPXHAM y3noM (cM, Buf B u ceuenne J—/). Bepxamit yaen,
BOCTIPHHUMAIOIAI TATY ABHTATENs ¥ BMECTE CO CTEpXHEM J BOKOBHIE CHIIBI, TIPENCTAR/A-
er cofoiff mTAMMOBAHHEN WTHPL 9, OKAHUMBAIONMACA masbueM 8, KOTOpHE mpn
MOHTAE BXOOWT B INAPOROH yaes1 7 ®a apurarens, IIThips KpemuTcs K BEPXHEMY MOCY
npomoabHONE 6asku 5 drosensxa GonToM 4, 4 K THE3AY HA HIKHEM MOACE 5Toi Gaikn

Puc, 9.3, KOHCTPYKI(HA Y3108 kpersienns TP B diosensxe

379



Puc. 9.4. KONCTPYEIHA Y3108 Kp JABHTaTes B CXeMBl FX HATPYKCHNA A YPABHOBELIHBA-

HHA Ha CAJODLIX JJIeMenTax ¢|03e.1ma

OPMKAMACTCS CTATbHEIM KauHoM 6, Cxoabafsinas nocanka nasibliad MTHPS B WIAPOBOM
vane 7 ofecnieuusaet cBOOOIHOC NIEPEMELICHHC JBMrATEIS B BEPTHKATEHOM HANPABICHHH
¥ MOBOPOT OTHOCHTEABHO MIAPOROH NMOBEPXHOCTH IPH TEIUIOEOM PACHIMPCHUYM WM TIPH
nuseanposke gsuraread. Ultups 9, 3axaTnil 8 noucax npogoasHoin Ganku roseanxa
5, or Taru asuratens paGoraer Ha nonepeuHs W3rnh Kak pByxXomopuas Gamka ¢ KoH-
COMBI0 — mAnbleM 8, BXopsaumM B waposoit yzen 7. [lpu srom npononsuas Baika 5 (ee
nosica ¥ CTEHKA) HATPYXAeTcs OT THTH OCEBOH CHOH, KOTOPYI0 OHA NEpeRaeT Ha
obwmeky, W marufaiomum momentom. [losromy npogonseas Garnka 5 seOOIHEHA
JBYXTIOACHOM.

Bokoseie crepxumn [ nepeanero kpemienus paloTaidT HA CRKATHE—DACTSIE CHHC,
BOCHPHHAMAS BEPTHKATLHBLIE HATPYIKHM OT BECA JBMTATENS M CHJ OT MHPOCKOITHYECKUX
MOMEHTOB M,y . M 5. CTepken | BHINONHEHH K3 XPOMAHCH/IEBON CTAIH, KPENATCH K
KPOHIOTCHHAM HA OBHTATCJC M Ha YCHJICHHOM INTIaHTOyTC 2 B ceucHum [. JlnwHa Tar
MOXCET HM3MCHATBHCA I8 HHBCAMPOBKH MOJOXCHHMS ABHTATENA. 3agHec KpenncHue
JBHTATE/IS 10 YCHJICHHOMY ININAHTOYTY 4 B ceueHWM /I BOCOPHHUMAET BEPTHKAIBHBIC
(crepsken 1) n Gokoseie (crepkenp 3) narpyakd (em. eng B). Crepxaum I u 3 —
XPOMAHCH/IEBBIC, TAHACPHBIC C PETYIHMPYIONIMMUCH HAKOHEUHWKAMH, COCAMHSIOTCS C
KPOHLITEHHAMH HA ABMTATENe M HA yowiensom wnanroyte 4. Ilo Gokosunam dnoscasixa
U MOHTAXA ABMPATENS OT SKCIJIYATALMOHHOIO PasbeéMa MPOJIOXKCHBL PEILCHL, [0
KOTOPHIM JBATATENL BKATHBAKT HA MECTO YCTaHOBKH. PeryampyemMoe comio KpemuTcs
K JIBUTATENIO TEJNECKONMYECKMM COSAMHEHHEM W PEJTbCAMM ONMMPAETCd HA POJHKH 10 B
thiogenske (em. sux [IT). DTo MO3BOASET COMTY CROBOAHO NEPEMEIATHCA OT HATPEBA B
TIPOAOALHOM W TIOMEPEYHOM HATPARNEHHAX (DONHMK C OAHOA CTOPOHH COMIA HE HMEeT
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orpanuynTenbHON peGopan). Harpysku, npuxosmuecs Ha YCHJIEHHHE MNAHIOYTH OT
Tar J, 3 nomseckn ABMraTEas, YPABHOBEIIMBAKTCS NOTOKAMM KACATEABHBIX YCHIMN HA
obwmpKe, a OCEBHIE YEHIAS C NPOAOALHON GATKH 5 — OCEBHIMM CAaMu HA OOmMBKE,

Ha puc. 9.4 nokasan ogMH M3 OCHOBHEIX Y3JOB BIIE OXHOTO BAPHAHTA KPENICHUS
aBurarens BEyTpH drodesska [17], Osurareas KPENUTCS TPEMS YEIAMHE, H3 KOTOPBIX
nepeaHuil MPEeACTABASET COBOM pEryaupyeMylo Tary {(CTEpXeHb /), COENMHEHHYIO C
KPOHINTEHHAMH B HIDKHEH YACTH JBMTaTeId W HA YCHICHHOM IOTIAHTOYTE; ABA OCHOBHBIX
GokoBbiX vana {cMm. Bua /) OXMHAKOBE MO KOHCTPYKUMHK — KaXJIBUA M3 HUX COCTOMT U3
MAPHUPHO 3AKPENJIEHHOIO HA MINAaHroyTe 2 KpoHmTeHHA J ¢ PACHOpPHON THroi 7 u
nando# 4, ssasomeiics OqHON N3 OCHOBHEIX Omop apuratens. Tsara 7 gpyruM KOHDOM
KPenmuTcs K KpoHmTeiHy Ha mmanroyrte 5. O meficreua cuan P, npaxonsmencs Ha
onutH u3 yanos u pamsoi 0,5P, (cwm. puc. 9.4, Bun A), Tara 7 paboraer Ha cxarue, a
YPABHOBEIIMBAETCS CAJA OSP HA TPOAOALHON 53.’1KB 6, CBA3AHHOW ¢ OBWMBKOI,
MOTOKOM ¢, ¥ Napoi cHit T,a = 0,5P h, pelicTBylOIMX HA WHAHTOYTH 2, 5 (@ —
paccTosiHME MeXxay mmaHroyTamu)., Cxema BOCTIDHATHS W YPABHOBCIIHBAHHS BECA
0 S(Gmnmuf) = 0,5P,, npuxonsmeics HA OMME M3 Y3708, MOTOKOM YCWJMH gy M mapoi
cun Tb (b — paccrosuue MEXIY ONOpaMH KPOHMTElHA J) MokasaHa Ha puc, 9.4 (o,
sun B), Bokosas cuna R, BOCTIpHHMMAETCS KPOHINTEHHAMH J, & CHJIB OT TMPOCKOMHYEC-
KHX MOMEHTOB My U M 1z — TApaMy CHT B OCHOBHBIX 6mconmx Yanax KpemieHus
JIBMTATE/I., Hepmss omopa ] waxomutes naneko smepenn LM peurarens, moatomy
HECET O4YeHb HeGOoMbIIMe HATPYSKH M SBASCTCH BCIIOMOTATENIBHON ONOPoi, ¢ NOMOMLID
KOTOpOM MOXKET MPOH3BOIMTLECH HUBEIHPORKA MOJIOXKEHHS OCH ABATATEAS B BEPTHKATh-
HOM TIOCKOCTH.

Kpennenwe TPl Ha nHa1o0HAaX XBOCTOBOM vyacTn ¢dw-
3 e dXKa nokadaHo Ha puc. 9.5. 3neck! @ — cxeMa KOMIOHOBKW ABATATENEH HA
caMosere; 6 — KOHCTPYKTHBHO-CHJIOBAS CXEMA XBOCTOBOH uacTH (DHO3ENEKA C cCueHMSMM
A—A no drosensxy, B—B no canosoMy mmanroyty 3, 5—b5 no cua0Boi monepevHol
Ganke 4 mnanroyra 3 ¢ ysnamu ! nogseckw Gokoseix roumon (sma I); ¢ — ogun ua
BApHAHTOB KOHCTPYKOMA yana [; ¢ — BUA B NMUAHE TOHAOAE /2 JEBOTO ABMrATEAS C
TMHAOHOM 2, MPOROABHOK CHA0BOK Bankoil /I, BOCIPHMHHMAIOMEH TATY OT [BUTATENS,
noaxocamu /0, CHAOBKIM KpoHIOTENHOM /6 Kpemuieaus rospoan (ceyenue I'—I) k yamy
1 Ha canosoM mmaHroyte (hroaenska J ¥ Taramu {J NOJBECKA ABHTATENS B TOHmoAE; d
— KOHCTPYKTHBHO-CHJIOBAS CXEMa MOABECKH ABYX GOKOBHIX IBHTATECH C BRIHECEHHBIMEA
OTAEALHO Y3JaMM KPEIUIeHHS ABHTaTenclt B romnonax (smaml I, I7 m A) u yanamm
KpEIIeHHs TOHA0A K CHNOBEIM ImaHroyTaMm rosemsxa (suasl [, IV) ¢ ceyennsmu
A—4 n E—E, noscHAIOMUMNA KOHCTPYKIMIO CTHIKOBHX Yanoe [1, IV, Ha puc. 9.5, ¢
NpHBEAEHA KOHCTPYKTHMBHO-CAIOBAS CXeMa NOHgoa /2, mpejcraBasiomas cofoi Tonkoc-
TEHHYI0, MoAoOHYI0 (DI0ICTIRKY, KOHCTPYKUHIO, BOCTPAHHMAIOIIYIO A9POIAHAMUYECKHE
HACPyaKH, W oBwmil Buj rongonst 12 ¢ HOABEIICHHEIME K Heil cTBopkamm 15 (oM, puc.
9.5, x).

Tonmonsi GOKOBHMIX ABMrATENEd pPACTOAOKCHB CHMMETPUUHO OTHOCHTENBHO OCH
camomera (cM. puc. 9.5, a) ¥ pasBepHYTH HOCOBOH HACTHIO B CTOPOHY (iodenaxa n
BBEPX, YTOOB YMEHBIOWTb BJAMSHHE TATW JABMTATEIEH HA XAPAKTEPUCTMEHM YCTONUMBOCTH
H YOpaBIgeMOoCTH camoneta. Mexxny ronnonamu /2 M XBOCTOBOH YacTeiO (hiosensxa
HAXONSTCH THAOHB 2, OMMPAKOMIAECs HA yaakl /| KpEMJeHNs TOHAOA ABUTATENEH K
cunosmM mnarroytam J drosensxa. Taxum obpasom, ¢ 0gHOM cTOpoRS!, 0Gpasyetca
AOCTaTOMHO HANEXKHEIH CTMB NOrPAHMYHOIO CIOS OT Bhepeny Aexamei 60kosoil nosep-
XHOCTH (PIO3en%Ka, a ¢ APyroi CTOPOHH, 974 MOBEPXHOCTh, TOPMO3d BOAYIWIHKA MOTOK
nepes BXOAOM B BO3AyX03aB0pHHK, criocolCTBYET MOBHIIEHMIO B HeM AaBncuua. [lna
KPEIUIEHHS TIOHJOJ JBHTATENS K EIJ!OSQJIF!X)’ HCHU.‘U)BYIGT CTaNBHBIE IITAMIIOBAHHKIE
KpoHmTeliHe | HA nomepeuHmx Sankax 4 YCMAEHHBIX WINAHPOYTOR (haenmxa 3 m
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Puc. 9.5. KOUCTPYKIHA Y308 KPEILIEHNS ABATATENCH Na MHAOHAX B XBOCTOBOW wacTH (rosenmxa. Kon-
CTPYKIMS TOHON
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KPOHITERB! /6, CBA3AHHBIE CAJOBEIMA apxamu [4 ¢ romgonamu asurateneit (cm.
ceuenne [—I, puc. 9.5, ¢ n @). [lepeanue ¥ 3aJHUE CTHIKOBOYHBIE Y37B FOHAOIH K
trosensxy (cm. suawt JII u IV wa puc. 9.5, d u ceuenne J—A n E—FE) Gauska mno
KOHCTPYKIIHH KdK MO BEPXHHAM CTHIKOBBIM BGonram 24, Tak W MO HAKHAM CTHIKOBBIM
Gonrram 25, J1ng HEHTPHPOBAHMSA MECT CTHIKA N0 BepxHNM Goxtam 24 (oM. cevenme J—I0)
B CTHIKOBHIX ¥37aX MMCIOTCS 3aBATBIOBAHHLIE IMAPOBHE ONOPH 23.

Cunosrie mnanroyte 3 (cm. ceuenns A—A W B—B wa puc. 9.5, 6) cocroar na nabopa
JIOPAJIEBBIX JUCTOB (CTEHKH 5) M MOMHEX npodmneit (noscos 7), KpoHmTeinHos | Ha
CTHIKE [IMAHTOYTOB ¢ nonepevntiMy Gankamn 4.

Jlns nependum Ha (hlo3ensH CHIBL T ABUFATE S MCIO/IB3YIOT: NPONOILHYI0 Batky
I1(cm Bua A ma puc. 9.5, ), Hecymyio Ha cebe KpoHmTeHH /8, CBI3aHHLNL TArOh {7 C
npoymuHoi /9 yana KpelvieHus aBurarens; mnoakoce /0 (cu. puc. 9.5, &, d), ceaskBaio-
wue Ganky [/ ¢ xponmrTedHaMu I6 TOHAOAE ¥ 4Epea HUX C KpoHWTeiHAMH | HA
cuioBBIX nanroyrax 3 (rosenska. Tara asuratesns NepejacTes Uepes BCE 9TH MIEMEH-
Thi Ha lt]()ﬁ&ﬂﬂx H ypanﬂnacun«maemﬁ TIOTOKOM KACATEJIBHBIX CHJT qx Ha ero ﬁnKus}max.
Harpysku ot Beca ABHIaTens U CHJ OT MPOCKONHYECKMX MOMEHTOB M n M » uepes
rary 13 (sua A) nepeanero ysna xpensieans nsurareas M Tara 22 sangEero vana (oM, Bum
I na puc, 9.5, @, cuioBsie apku 14 v KpoHuTeiinst /6 npuxoasT Ha yane [ va 6aakax
4 CHJIOBHIX IIMAHTOYTOB 3 (DIOGETSKA B BALE MONEPEUHEIX CHJI W M3rHOAONIMK MOMEHTOB.
HarmBaomme MOMEHTH YPABHOBCIIMBAKOTCH HA 6ankax 4 (NOOTOMY OHM MMEKOT ABYTAB-
poroe ceuenue, cM. cedenue F—5 ua puc. 9.5, 6), a nonepedHne CHIK MEPENAOTCS
ouMA GanKaMK HA CHJIOBHIE IMMNAHTOYTH J Hakaazakamu 6 (cMm. Bax [ ma puc. 9.5, 6),
CBAZLBAIONIMMH UX, W YPABHOBELIMBAIOTCS HA ODMMEBKE (DIOSE/SKA MOTOKAME KACATCTb-
HHX CHA ¢, Bepxmamit samemii ysen KpennieHuS NBHTATeNs Ha CHioBol apke /4 (cM. BEN
I Ha pue. 3.5. d) WrpaeT B BOCIPHATHA CHJ DPOJIE BCHIOMOTATCALHOM omopsl. Mame-
HCHHEM JJIAHBL TATH 22 MOXHO perynnpnna'rb TMONOXKEHHE OCH IBHMTATENS. Cama THra
22 (hvkcHpyeTcs B THE3E apku I4 ¢ NMOMOUIBIO 1UApOBOM onopsl 200 W NONOMHHTENb-
aux tar 2/. K cwiosum apkaMm 4 KpensTcs Vanel CTBOPOK 15 TOHmonsl (CM. puC.
9.5, 2.3,

Ha puc. 9.5, ¢ npuseAcH e OJWH BAPHAHT KOHCTPYKIMHA CHJIOBOTO KPOHIITEHHA J
KpenieHns rouao Gokosmx asuratenci. Kpowwreitn / nonepeuHsIME KOPHITOOOpasHbI-
Mu onopamn @ casgan BOATAMM € YCUIEHHBIMH mImanroytamu (rosensska § mia nepenavun
HA HUX TIOMEPEYHEX CHJ OT IBHTATENS,

Koncrpykoms roagon 12 cocTOMT M3 BHEIHEH u BHyTpeHHEH 06MMBOK, MOAKPEN/eH-
HuX auacparmamu 26 ¥ npononsHEME Gaskamu 27 (oM. puc. 9.5, e). K atam Bankam
KPENATCH Y3/ KPEIICHWS CTBOPOK, KOHCTPYKIMS KOTOPHX ToAo0HA KOHCTPYKIHMA
rounoisl, CaMu TOBZOIB CHIOBHIME apEaMu 14 (oM. puc. 9.5, d, €), 3aKAaHUABAIOMMMHCS
kpoHwrehnamu 16, kpensarca Gonramu 24, 25 k kpoHwTelhHaM | Ha Gankax 4 wmanroy-
Tos J iosenaxa, B nepeadeit 4acT roHgonml PacnonoxeH BosayxosabopHuk 28 c
n03ByKOBOH reomerpueit. Ha rompnone mmeercs Gombmioe 4MCIO JIOKOB M JTIOUKOB,
oBecreynBaOMAX AOCTYN K ATPEraTaM ABMCATETS M YalaM €ro mogseckd. Mexzy
drosensxeM B GOKOBEIMA TOHIOAAMH DACTIOJOXEHH THIOHH 2, OMAPAIOIMUACCS HA
cunoseic kponmrreine /, /6. OBwMBKA NHJIOHOB YroJKaMu CBs3aHA ¢ ODWMBKON
chrosensika.

Ha puc. 9.6 nmokasan ewe OZWH BAPHAHT YCTAHOBKM TPexX IBUrATENCH B XBOCTOBOW
yacTh dprosenska. KoMmoHOBKa mBuraTenci, CHIOBAS YBASKA 37CMEHTOB KOHCTPYKLHH
drosenska ¢ yanama KPCILICHAS ABUrATEACH NOsCHaoTCS HA ofmieM BMAE XBOCTOBOM
uacty ¢rodensxa ¥ AONOTHHTENBHO HA BHAAX A, B, 1, 11, 111

3neck: 1 — muxuuil Goxosolt kpormreiis; 2, 6, 10, 14 — tpasepesl; 3 — sepxruit GokoBo xpoHwWTERH;
4 — nepeanas Ganka nunona; 5, 12 — wranrw;, 7, 9, 11, 13 — xponwrredns, § — 3aauas Ganka nunona; 15,
17, 18, 23 — ceporu; 16 — tara; /9 — puaka; 20 — sagnee peanfonoe rHeano mrranry 5, 27 — MONIIMITHHK,
22 — nepeance pessfoBOe rHegNO mranry 5, 24 — nanen; 25 — TAKENANKHBIA Y3CJI.
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Puc. 9.7 KONCTPYKIHS CHAPEHHBIX TOWI0N H Y3JIOB KPEILIEHus ApMrarened camonera Hn-62

UuTaremo npesnaraeTcd, noib3yach NPHBEASHHEIMA 0003HAYCHHIMEA ¥ AHANOTHIMH
B KOHCTPYKTHBHBIX PEIICHHIX M B Mepenaye cHA W MOMEHTOB OT JBUTAaTens (CM. pHC.
9.5), 0OBbSCHUTH KOHCTPYKIHIO Y3/I0B KPETUIEHHA ABHTATEACH B OTOM CXEME W Tepeaavy
CHJI H MOMEHTOB OT ABHTATENICH HA KOHCTPYKUMIO (Do3easka.,

Ha pwc. 9.7 noxasaum cnapennsie rorgoas TPIJ, pasmewensbie mo oboum Gopram
B XBOCTOBOM uacTn osensxa camonera Mn-62. CuioBoii OCHOBOM TOHAOJ ABHrATENCH
ABAAIOTCH Keccorbl. OHH npencTaBasior coboi CHIOBHIE TIPOMEXYTOUHBIC 3BEHBS MEXIY
aBuratensaMu B (ozensxeM. B KOHCTPYKUMIO KECCOHOB BXOASIT ABE ITAMNOBAHHBIC W
MEXAHHUECKH 0OpafoTAHHKE CTATBHBIC apouHbie Gaaku J W 6, MOMEHTHO 34KPEIUICHHEIE
HA CHIOBBIX LIMAHTOYTAX (DIO3ENHKA, HEPBIOPK, BEPXHSS 1 HKHAS nauenn, O6muBKy
HEKHEH NAHENW AEIAK0T H3 THTAHOBBIX CIUIAROB [T YBOTHUCHHUS TEIUIO- H OMHECTOMKOC-
TH KOHCTPYKIIMH.

Ha puc. 9.7: | — soanyxosaGopumen; 2 — manon; 3 — nepennas Gwka; 4 — nepmiopa (MPOTHEONOKAPHAR
FEPETOPOKA); 5 — Bimmit yaen Kpernenus mmuratens; 6 — saausa Gankay 7 — sanms rosaon; 8 — "Golponnii
xpoct™; @ — Buipeanl mox pemerku pesepca; [0 — wmnanroyteli; [/ — CTBOpKM; (2 — MEXTOHNOAbHAS
neperoponka; 13 — NOAKOC-AMOPTH3ATOP TIEPEAHEND KPEIVIEHUSA ABUTATENS.

Kpenaenne Kaxaoro ABHTATENd OCYMECTRISETCH B YETHIPEX TOYKAX: TIO TPH OCHOB-
HBX y3aa [, 11, I1] na nepenneit apounoii 6anke J u no ogHoMy 3anHeMy yaay 5 (IV)
Ha 3apHed apoyHoi Ganke 6, HrpalomieMy pofib BCIOMOraTeIsHOH onopel. Ha nenTtpasib-
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HOM yanae {I: /6 — IMAPHUPHHINH KPOHMTEHH, BOCOPHHUMAKIIKA TATY ABMPATENS M
nepeamuii e HA MAHEIb KECCOHA TOHADAHL. JTOT JKe y3ea BOCHPHHAMAET chay Z.
Cuia TSTH COBATOM TIepexaercs Ha OGOKOBHHY (DIO3enska, e H ypasHOBEWIMBALTCS
IOTOKOM OCEBHX CHIT ¢,. KOHCTpYKOma uenTpainnoro yana I7 kpennenus asurarens (Cm.
Bud [f) ¥ ero CHMOBAS 3aBA3KA ¢ KPOHIITEHHOM /6 dAHANOTMYHBI PACCMOTPEHHBIM W
moKazagHeM Ha puc. 9.3 Ha sune B u cevenun J—17.

Ha puc. 9.7 (supn I1): 18 — reeano co cpepuueckus nommmnuukom /7. B kpormneine /6 aakpeivies
rafikoit 22 WIkIPs, KOTOPBIA BXOAMT B rHEZN0 /8 1 GuKCHpyer Takmum 00PA3OM JIRKHIATENL 0T NEPEMEICHIH
noocam X u Y.

Ha swaax [ w [i npegcrasnens1 GOKOBRIE Yaibi KPerUieHds apuratens. 3aecs: {3 — MOIKOCKI-aMOPTHAATO-
pei; 14 — KpoHmTEliN KpenicHHs aonrarens; /5 — chepuueckne mopmHmHMKKA. Ha 5TH yaant nepefaeTcs sec
JRMTATe S,

3 Ha sapsem yane kpemienus asuratens (sup IV): 19 — gpommredn ua sajueh apke 6 rowfomsi; 20 —
TNPOMEKYTOUHAR Kauanka, 2/ — KPOHITeHH HA guuraTene.

BanHuii Y3671 COBMECTHO C Y37aMHM HA apKe J BOCHPUHHMAET BEC NBHTATEIS, CAUIEL OT
I'MPOCKONNYECKOTD MOMEHTA M., B GokoByro crmy Z. K Keccony roRIo; TIPHCOETHHSHTCS
BCC OCTATBHBIC UACTH TOHZOM M MWIoHA. BHTaTeNM B UEnsx npoTMBONOXAapHoi Geaonac-
HOCTH HM30JIHPOBAHH JPYT OT APYTA meperoponkoit /2 w3 KapompouHHIX MaTEpPHANIOE.
BoaayxozaGopasil kaHan / ChbEMHEIH, CIIEPEIH OH KPEIHTCS K HOCOBOMH WACTH WICCTHI)
(DUTHHTOBEIMM COCAMHCHMAMM, a 1O 3aJHCH KPOMKC IONBIKHO COGOUHSACTCH C MEPeiHHM
uianuem gBMraTend NPH TOMOIMM KOJBIEBOTO PE3MHOBOTO MPOMIIs, CTATHBACMOTO
xomyramu. Ilepeqaye W 3anHME CTBOPKH TOHIONLI COCTOAT M3 INTAMIIOBAHHOTO JHCTOBOIO
kapkaca w ofmmekn. 3akoHOosKa roHgon B suae "GoGposoro xsocra” mnbpana s
pe3ysbTate NpOaYEOK MONCAEH NOHZON Kak HAWIYUIAs 1O aspONHHAMUKE.

Kpenaesmmwe TPOJ BEa nENOHAX ODOJ KPHJAOM paccMaTpu-
BACTCH HA MPHMEPE KPCIUICHHS IBHTATENCH Ha camonere Mn-86 (puc. 9.8). 3aeck: a —
obmmit sux camonera Ma-86, rommonm » mwaosa. Kaxmgent ma wermpex TPII ma
CAMOJIETE KPEIHTCA K Y37aM HA THAOHE, THI0H — K CH/JIOBHIM 3/JICMEHTAM KpPHUIA, 4
KAPKAC TOHOOIB BMECTE ¢ BO3AYX03a60PHHKOM — K JBMTATENIO; 6 — KOHCTPYKUMS
TOHAO/IB ABHIATE/S C BO3NYX03abOPHUKOM, CTBOPKAME ¥ Y3TAMH KPEIUICHMS K IABUTATE-
JH0; 8 — KOHCTPYKUHSA NUAOHA C NEPCAHHUMM M 331HUM yanamm xpcnm:mm ABHTATCAH
K MHJIOHY M NMEPEAHHMH H 3daAHHM Y3JaMH KDENJIEHHH MHWIOHA K KpPLUTY; ¢ — CXeMa
TOABECKH JBHIATENH K MAJOHY H KOHCTPYKUHHA Y3J0B KDEIVIEHHH NBHraTensd ¢ CEYEHHS-
MU 1O Y3naM; @ — CXeMa NONBECKH MUIOHA K KPBUTY W KOHCTPYKIHS Y3/I08 KPEIIeHNS
MAI0HA ¢ CEUEHHAMH MO Y3JaM.

B paccmaTtpuBaeMoif cXeMe KpensieHHs JBHTATENeH NUAOHbL S6ASIOMCH CUN0BLIMU
NPOMEKYMOUHBIMU 36eHbAMU MexDy dauzamensmi © KpulroM, obecricunBas BMECTC ©
TeM BhnojgHenwe TpeGosanwil mpormBonoXapHoi GesonacmocTH. JETAM OCHOBHOTO
KAPKACA NMUIOHA NOSTOMY OTBEYaoT TpeDOBAHMSM RHICOKOH NMPOYHOCTH M OTHECTOMKOCTH
H H3rOTABJHBAKOTCH H3 THTAHA H BhICDKDHp[]‘-{HDﬁ cTaam,

Koucrpyxkuus nuaona coctont ua pam No 1, 2, 3, 7 (ma puc. 9.8, g cooTBeTCTBCHHO
noa. 34, 48, 46, 44), Ne 10 ¢ npoymasaMu 37 nepeiHero KperuieH!s MHIOHA K KPhUIY,
Ne 15 ¢ npoymuHoi 39 3aJHETO KPEILIEHHS IMHI0OHA K KPbUTY, CKPEIUIEHHKIX CBEPXY M
cHH3Y TpojoabHEIMA OGankamu 35 u mpodmasvu. C GOKOB KAPKAC MHJIOHA 3aMIMT
naHenamu 40, ceepxy — ofrexaTtencM [ u sanmsom /2. Pama Ne 1 (nos. 34) umeer asa
BoKOBHIX KpoHmTEHHA 49 nns GOKOBEIX NEPEAHMX V308 5] moaseckw ApuraTens (cM.
puc. 9.8, 2). Kporwreins 49 BOCIPHHHMAIOT BEPTHKATLHBIE HAIPYZKA OT ABMraTens &
uepes aMopTHaaTopsl 52 (cM. BHA ) C BHILYATHIMM PE3BOOBEIMH HAKOHEYHHKAMM 68 1ns
PEryMpOBKH NOJOXKEHWS OcW Asuratens, Ilepepuwil nenTpaiabHbIH y3en KperueHns
neurarens non pamamu Ne 1 (34) n 2 (48) (xoHcTpykums ero nokasasa Ha puc. 9.8, 2
na cevenun I'—I" m Ba Buae B) nmepenaeT Ha MHIOE TAry AEHraTens, Goxoeywio cuay Z
W HarpysK# oT My u M. B EwxHell yacta pamsl mwioHa Ne 7 (nos. 44) pacnonoxen
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389



KPOHIITEHH 45, a Ha ABuraTesae — ysen S0 ans 3amHei mogseckm asurarens (cm, sug 5
u puc. 9.8, 2, ). 3T0T y3en B BOCTIDUSTHHM BECA ABMTATENS UTPAET POJIb BCIOMOTATEb-
HOii onopel. OH Xe BOCTIPHHUMAET CHTEL OT FMPOCKONMYECKHX MOMEHTOB My, M, n
BokoByi0 cuy Z, BEIHUMHA KOTOPOH HA TOHAOIY ABMATATEIS NPU MOJETE CO CKOMbIKEHH-
&M MOKET JOCTHraTh OOMBIIMX 3HAYEHHI.

KoHcTpyKiMa Y8108 TOABECKH ABMIATENS K MUI0HY, NOKadanuas Ha puc. 9.8, 6, ¢ (cenenue I'—I) u na
punax B, B, I', kpoMe OnuCaHHbIX YiKE BRINE SNEMEHTOR BKM0YAET: 59 — nepeanuil UEHTPANLHBIA yaen
TNOJIBECKH JIRMTATENS C INAPOELIM BRIanbiueM 63, waiGol 62 u wrepem 58 ¢ dukcaropom 6. Hlteps 58
ITOM0 VAMR BXOAMT § MAPHMPHBIA KpoHwTews J7, sakpernenusis Gonrom 56 B Kpowurmeine 60 xapkaca
THIOHA, M KPENMTCH B 9TOM KpOHIITElHE rafkoi 54 ¢ KoHTpoBOuROH maiGol 55, Jerams Kpernenus 3aHent
vana asuraTens 50 a xpounmeiine 45 Ha pame muiona 44 GoaroM 85, radikoi 87 €O IIUIMETOM € MCTOBaoHA-
HHeM ynopHeix sTyaok 83, 86 w mand 84 noxasaus wa puc. 9.8, e.

B sepxmeit uactu pamm Ne 10 manona mMerorcs gee opoymHHs 37 (cMm. pac. 9.8, g,
) 119 MOOBECKM IMUIOHA K KPOHLUTEHHAM 72 MEPEAHErD JOHXKEPOHA Kphlia 74 (cm. prc.
9.8, @. Mexny npoymmunamm 37 ycranoBaeH Kpoumrein 43 (cM. puc. 9.8, 9, x) ¢
BEPTHKAMbHBIM IITHPEM 79 [Uist Hepejaus TSrd ABMratens W GOKOBBX YOIl ¢ muioHa
Ha kpuuto. Ha samgneit pame manosa Ne 15 (cum. puc. 9.8, 8) mmeerca kponmreitn 39 aias
MOABECKH TIMJIOHA K KPOHmTEeAHY 82 HA HMXKHEH NOBepxHOCTH Kpsuia. Bee pamsl nwiona,
HECYIIHME Y3J1bl MOABECKH — INTAMOOBAHHLIC H3 TATAHOBOIO CIIABA.

KOHCTPYRUME YAIOB NOJBECKH [TANOHA K KPLUTY, NOKA3AHHAR ua puc. 9.8, 0, x, ceuermu A—J v nunax
A, E, kpoMe yKe ONMCAHHKIX 31EMEHTOB, BKIOUAET Cneayioume anementsl, Ha puc, 9.8, & 36, 38, 41 —
NIEHTHI KPEMIEGHHS 3ATH3A XBOCTOBOM M HOCOBOM uactedt manoua; 42 — crpumrepst. Ha puc. 9.8, & 72 — muwion
€ YaJIaMM ero Noasecku K kpuuty; 80 (kak 1 40) — Goxonste naneny muioua, Ha sune J: 35 — npononsuas
Ganka munoma; 71, 76 — nycrotensie (OnThi, CBMSABAKINIME NPOYIIMHE! KpoHWTedHa 37 Ha nunome C
MPOYUTMHAMM KPOHTITEAHA 72 HA MEpPEHEM JOHKEPOHE KPbUIa; 77 — cephry; 78 — PesHHOBOE YIUIOTHCHME;
92 (cm. puc. 9.8, %) — mapumpHLLi yien 52 Kp 72 nep 0 JIOHKEPOHA 74 KU, KyJa BXOMMT
wThips 79 kponmrefina 43 wa pame Ne 10 manona (oM. puc. 9.8, 4, x).

Jleranm Kpervienus NpOYUMH KPoHIUTerHa 37 NMJIOHA K MPOYIIMHAM KpPOHWTEHHOs 72, 73 nomxepona
kpbuia: 71 — Gonrel; 90 — sryaku; 77, 89 — ceperu; 88 — rafiku co wmanramu 33, Ha sune E noxazaust
NSTANH KPEIIeHus TIPOYILMEHbI KpoHTekH2 39 Ha nuIoHe K nNpoymHHaM KpoHmTeina §2 ua kpsue: 56 —
onr; 81 — wrynxa; 53, 54, 55 — maita u raiika co wEHTOM, Ha ceverun J—/: 93 — ofmmexa kpaua;
84 — pama Ne 15 munoHa ¢ kpormTedtHoM 39; 96 — wapoeas onopa.

Jeranu KpervieHus NpOyUMH KPOHIITERHA 39 — ¢ npoymMHAMK KpoHmTeina 82 na kpeire: 56 — Goar;
55 — manda; 54 — rafika. Ha suge I amoprusatop 52 GOKOBBIX NEPeHHX YAIOB NOBECKM JBMTATENs. 3xecs:
67 — wamap; 70 — mWTOK; 66 — AMOPTHIAUHOHHEIE naKer; 69 — rafiky; 68 — peryaupyemsii no paune
HAKOHEYHHK AMOPTH3ATOPR; 65 — Bont; 64 — Macnenka.

Ha nunose uMerorcs yans 47 KpersieHHs ManorabapuTHOrO MOTEEMHHKA ABArATES
¢ nebenkoil Ang MOHTAXA M AeMOHTAXa psurarend. [TuwioH 2 3axkpeBaercs sammaamu J2
(8ua A). Hng npeaoTBpameHns pacnpocTPaHEHHs HA KPHUIO MOXAapa, BOIHMKIIErD Ha
JBHTATE/E, MAJIOH 3AIMMOIEH NMPOTHBOMOXAPHRIMHE neperopoakamu 3 (cm, puc. 9.8, a).

KoHcTpyRnMs yanos KpervieHns AsHraTens mpoctas (cm. puc. 9.8. ¢ 2, cevenme —I"
v BuAn B # B) M mO3BOMMET AOCTATOYHO GBICTPO MPOMBBOANTH MOHTAX H AEMOHTAXK
nearateneit. TTAAOHE 1 rOHAOAK ¢ GOBIIAM BBIHOCOM OTHOCHTEIBHO KPBLIA (CM. pHC.
9.8, @) ofecneunBaT MUHMMYM MHETEPEPEHIMM MEXIY HUMH H XOPOIIME A2POIAHAMA-
UECKHE XAPAKTEPHCTHKH.

Koucrpyxuus ronzon geurareneit nokadana ua puc. 9.8, a, 6, 3 u ceuennax A—A,
5—5 n B—B. Oua BKmioyaeT B ceBs OCHOBHON KAPKAC 151 KPETUIEHHS CTBOPOK M KPBIIIEK
TOHOOJH H BOSHYXUSH.ﬁOlJHHK- DnemenTH Kapkaca u BOSIIYXUS&SDDHHK KpEnsiTcda K
chuTHETAM 7 gBATATENS MPM NOMOUIM KPORIITEHHOB 9 M PEryJIMpYeMEIX 1o AauHe tar 10
(cM. ceuenne A—A), Kapkac roHaoas cocTonT M3 WmanroyTos 15 u 16, B BepxHei yactu
KOTOPBIX MMEKTCH Y376l MOABECKH NCPCAHAX H 3ATHHUX CTBOPOK 5 TOHIONMH ¥ NOJKH C
3aMKaMH 1 KpenneHnd kpsimex /3 rosgomaul. Bee rosgons B3anmosaMensaemst, lna
YMEHBIIEHNHA MACCHI NNAHEpa M NOAYUCHHS aA3POAHHAMHYECKH rAagKoHn TOBEPXHOCTH
TOHMOA CTBOPKHM W KDHIOKH CIEIaHB COTOBHIMH (CM. ceuennme B—B Ha puc. 9.8, 6).
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[Mromans cotossix 06muBoK cocrapaser 100 w2 [is yAEPXKAHMS CTBOPOK B OTKPEITOM
NOJIOKCHMM OHK CHAGKEHB! mrTasraMy [/ TENeCKOMAMECKOro THIA ¢ MIAPAKOBEIM 3AMKOM
W B 3aKPBITOM COCTOSHUHM 3aIMMPAOTCH HATSKHLIMEA ynoﬁm:mn B SKCILTyaTauuH 3aMKaMA.

KoHCTpyxumMa TOHOON JABMrATENeH, KPOME OMMCAHHBLIX BLUNE 3MEMEHTOB, BXmouaer B cefin: 4 — peauHOBbIF
YIIOTHUTENLHL npodHias ua croopke 5, 6 — npodwns; & — meuratems; /4 — soanyxosafopuux; 17 —
onopHblit npodin; I8 M 23 — CHAORBIE ATEMEHTHI CTROPOK TOHAOAL 19 — YHUBHMIIHPORAHHLIE 3aMKH; 20
u 22 — corosete sanonuuteny; 21 — obumexa; 28 — OTBEPCTHS B NPONOIBHBIX AUAPPArMAX.

§ 9.6, BO3AYX03ABO0PHUKH

9.6.1. Hagnavenne Bo3nyxosabopHuxor H TpeboeaHus ¥ HHM. OcHOBHOH
3apavcii BO3AYx03a60pPHHKOB ABASETCA MONBO K ABMIATEI0 ONPEAEICHHOr0, 3aNaHHOr0
B XAPAKTEPHCTHKAX NBATATENs KOJMMYCCTEA BO3AYXA B CAWHHLY BPEMEHM (m,, Kr/c)
ofecrieucHne YCToRUMBOI Be3 MoMIAXKA (CPHBOB IOTOKA W IIy/IbCALMY AaBicHAs) paGoTh
ABMrATENS HA BCEX PEXMMAX MOJETA.

Boagyxoaabopankn 10KHE 00ECHEUMBATE CHKATHE NPOXOASIICID YEPE3 HWX BO3AYXA,
npeobpasys KMHETHUECKYIO SHEPriio Haleraiouiero noToka B Aasienne. B oTux nensx
HX CTIEUMAIbHBIM 06pasoM npodmARpyIOT, CO3AaBAN A1 A0IBYKOBLIX CAMOJIETOB BO3IY-
xo3abopueil Kapan B uge audxbysopa (puc, 9.9, ), a Ang CBEPX3IBYKOBBLX MHOrOpe-
KHMHBIX CAMOJICTOB — KAHAJI C M3MEHAIONMMHCS DEryIHPYEMbIMH CEYEHHAMH H CHCTE-
MOW OpraHU3AIIA CKAauKoB yruiorHenus (puc. 9.9, d). B ofonx smux cayuasx posayxosa-
BOPHUKH JOJDKHBL OOECTIEYMBATE MOMYUEHNE 3aJAHHBIX XAPAKTEPUCTHK ABMTATENS MYTEM
AOCTHXKEHMA BOAMOXKHO BONEE BHICOKMX 3HAUEHMHA KOI(pdMUMEHTA BOCCTAHOBIEHHS

Sie .
TOTHOTO JABAEHHS Oy, = P, /Py (CM. puc. 9.9, a, 6), mae p, — naBnenmue BOAYXA HA

BXOAE B KOMNPECCOD ABMIATess, 4 P ;, — DNOMHOE JanIeHne HAGETAIOMErD MOTOKA
BO3AYXa.

Bo3MOXKHOCTE MOAYUEHNS 3aJaHHBIX 3HAUEHMH PACXON0B BO3XYXA YEPe3 ABMraTeNh
m,, obecreuHBAeTCS PACYETOM NOTPEGHOM MIOmATH BXOTA B BO31YX03a60pHAK.

Bo3MOXHOCTE MOTYUCHHS 3a0aHHHEIX XAPAKTCPHCTHK ABMTATEH NMOCIE Cro YCTAHOBKH
Ha CAMONCT ONpeNendeTcd COBMECTHMOCTHIO BOSAYX03a00OpHMEA W HBWTATCA% — COOTBET-
CTBHEM PACXONOB BO3AyXa Uepes BO3AyX03aBOPHHK W ABMraTelb HA YCTAHOBMBLINXCH W
NEePCXOAHEIX PEKUMAX.

HecooTBeTCTBHE PACXOIOB BOIAYXA MOXET BOSHHKHYTE of jnoboro w3 aecrabmmanpy-
JOMUX HOPMAJIBHYH0 COEMECTHYIO pafoTy BO3IyX03aGopHHKA M OBHraTend (hbakTopor (mpu
M3MCHEHNW MaCTOTH BPAIICHHS IBHTATEIA, BHIXOAE caMosiera Ha Gonbiue yrisl aTaku
WM CKOMBXEHHS U Ap.). DT0 MOXKET NPHBECTH K HEPABHOMEPHOCTH Mojs CKOpOCTe
neped BXOAOM B JABHraTeqbh W OTCONA — K CPHIBY NMOTOKA C JIOMATOK KOMOPCCCOpa, K
BO3HMKHOBEHWIO WX BuGpanmin u ofpemy. Heycroitumsas mynscupyiomas pabora
asuraTens (NOMNAX) NPUBOAHT K DANEHAI0 JHAYCHWH Oy TATH M YBETMUECHHMIO YAENBHO-
0 Pacxojd TONAHBA ABMraTens. Ecau ng [oaByKOBEX BO3TYX03a00PHUKOB XAPAKTEPHO
ABTOMATHHYECKOE COTVIACOBAHME PACXOOB BO3AYXA YEPEa BO3AYX03a60pHUK M ABUTATEND
(A18 HUX BAXHO NpaBwibHO cipodmmmposats audxbysop [27], no6MBAACH MAKCHMA/TBHO-
ro o,), T0 f1s 3a00DHUKOB CREPXIBYKOBBIX CAMOJIETOB ¢ GOJIBIINMM AMANAIOHOM CKOPOC-
Teil nosieTa, NOABEPKEHHBIX BIMAHMI0 YKA3AHHLIX BHIOE AcCTAOHARIUPYIOmMUX GakTo-
POB, HEOOXOANMBI CHENMATLAKE ABTOMATHYECKME CHCTEMBl DeryampoBasusd. 3anadei
TAKAX CHCTEM SIBJSIETCH YAEPXAHWE CHCTEMBI CKAYKOB HA CBEDX3BYKOBHIX CKODOCTAX
NOJETA B 3ANAHHOM NOJIOKEHHH, YTOOI MOMYUMTh MAKCAMATEHOE 0, . 9TO KOCTHTACTCH
HM3MEHEHHEM IUIOMANH TOpaa (CAMOT0 Y3KOro CeueHH) Bo3ayxo3abopHuka, IepeMerne-
HHEM KOHYCA [/ BOCPe] HJIM HA3aj NPOTHB TOJIETA (KPYIVkic BO3Ayx03aBOpHMKH, CM. PHC.
9.9, 6) Wi nepeMenIeHNEM MOABMAKHEIX pamn 4, § (minockue BosmyxozaBopHuUKH, CM.
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ROGAOWEHUU

Puc. 9.9, Cxemul u KOHCTPYKITHA BO3AYX03a00PHHKOB PAIIATHBIX THIIOR
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puc. 9.9, 2, @. [lns JONONHATEILHOTO BCACKIBAHWA BO3NYXa (HA BANETE NMPH €r0 HEXBAT-
Ke) WK NEepenycka Bogayxa (npH noMnaxe) MCIoab3ylOTesi CTBOPKH 33 IOPJIOM BO3TYX0-
3a60pHUKA, COENMHSIOMME N0 BOAYWREN Kanan ¢ armoctepoii. CTeopkmn pacnonaraior
HAg KaHAI0M Wik cBOKY OT HeEro.

Tpebosannem K Bo3nyx03alOPHEKAM SBISETCS TAKXKE MEHBIIES SHAYCHWE MX ASPONH-
HAMHYECKOro CD]]pUTH'EIIEHHII. 3'1'0 JOCTHATAETCH IMIABHOCTBRIO U&rEKiﬂﬂlﬂ BO3AYUIHBIM
NOTOKOM BHEHMIHHX 0BBOAOB BO3NYX03aBOPHUKOB H YIYUIIEHHEM KAUECTBA UX TOREPX-
HOCTH.

9.6.2. KOMINOHOBKA BO3/1yX03a00PHHKOB HA CAMOJIETe M MX KOHCTPYKUMS. B sasucu-
MOCTH OT MECTA PASMEIICHAA HA CAMOJETE BOSAYX03aB0pHHKA MOryT GhITh CAEAYIOMIX
Tanos (cm. puc. 9.1): a060BRIMH (B OCHOBHOM KDPYIVIONO CEUEHHS) B HOCOBOH uacTn
(hio3enska NErkHx MAHCBPEHHBIX CAMOJIETOB, B KPBUIE HJAM B HOCOBOH MACTH TOHION
CPEAHHX M TSKEABIX CAMOICTOB; GOKOBHIMA; TIOAKPHUIGHBIMM; TIO- HIH HAXDIOSET Kb~
MH (IAOCKOTO MM KPYT/IONO CeHeHMs).

Ilpn anamm3e paamuuHbIX BapuanTos komnoHosku CY ua camonere B § 9.2 u 9.3 yxe
PACCMATPHBAIACH NPEMMYIIECTBA ¥ HEAOCTATKM BO3AYX03a00PHUKOB, PasaIHUAIONIAXCS
pacnonoxkenMeM Ha camonere W Thoom. llpm molmx BosgyxosabopHMKax XODKHA
obecrieunsarscs Gonee BHICOKAS PABHOMEPHOCTH MOJS CKOPOCTEH NEpes BXOUOM B
OBMraTeNh, HO Ha GOMBIIMX YrIax ATaKH 9Ta PABHOMEPHOCTh MOXET HAPYIIATHCH M
BO3MOXHO BO3HMKHOBEHHE mommaxa. Ha puc. 9.9, a nokasana koncrpykums so6osora
HEPEryMPYEMOro BO3AyX03aB0pHUKA ¢ BOSAYIHMIME KaHATaME | B HOCOBON 4acTw
(brozensxka, nogkpenieHHsMu guadparmamm 5 u nponoasuuMu Bankamu 6. Bxoxabie
KPOMKA J — 3AKpyTVICHHBIE C J03BYKOBOH reomerpueii, Onpako Takue Bo3myxosaGopHu-
KH MOKHO MCMOJb30BaTh A0 3HaueHnid M = 1,4...1,5. B #ocosoit yacTn nMeeTcs BEPTH-
KAJBHAY TIEperopoka 2, pasfessionas NMocTyNaromuil BO3AyX HA [JBa KaHAMA. Bremmss
ofmuBKa BO3ayx03aB0pHHKA 4 C NOAKPEILIAIOMMAM ¢6 HalopoM NpoNOIKACT KOHCTPYK-
upio (PrO3eaaKa B HOCOBOM €ro YacTH.

Ha puc. 9.9, & npusenen 106080M BOAITYXC C perynmy o koHyca. 3aece: { —
PEIMONPO3PAYHEI KOHYC TPEXCAOHHON KOHCTpYKuwHM, 2 — onopa KoHyca; J — nogkockl; 4 — fuek; 5 —
Tpyla; 6 = rMAPOUMIHIZIP YNPABEHHS KOHYCOM; 7 — INTOK THAPOUMIANAPA YNPARTEHMS KOHYCOM; 8 —
KOHUEBOH BBIKIKMATETs CHTHAMM3ALHY TIONOKEHHA KOHYCa; 9 — coToBbiii caoi, 10 — aBa 08 CTEKJIOTERCTO-
muTa ToamHnEoi 1,2 M. Ha 5TOM e pHCYHKE NOKA3aHa CXEMa MEepeMeiieHHs KOHYCa, KOTOPOE MOMKET
TIPOHMCXOAMTL B ABTOMATHMECKOM PEKHME 0T CIISSHANEHON CHCTEMBT MM BPYUHYIO (Ilp“ OTKAJE ABTOMATHEM)
OT NepeKTouaTens K Kabuue.

Ha puc. 9.8, a, 6, 3 n ceuennn B—B nokasaHa KOHCTPYKI{HS J000BOrO BO3pyxosabop-
HUKa /4 B HOCOBOH YACTH TOHAO/IB NOA KPHIIOM camosera. 3aeck Hanbonee KOPOTKHI
BOBAYIUHBIH KAHAJ W HAMMCHBIUME MOTCPH CKOPOCTHOrO Hamopa (o, = 0,97...0,98).
BoanyxoaaGopHuK cBOMM ONOpHBIM npotbuneM /7 (cM. puc. 9.8, 6, 3) ycranasausaerca
Ha Gonrax 95 Ha nepegHeM duianne 94 aBuraTena 8 M COCTOMT M3 KAPKACA C MONEPEYHbI-
Mu 9/ u npogonabHeiMu 33 anadparmamu, saguei crenkoil (onopeeiM npodmnem) (7,

KecTkocTH 29 ¥ obumBkol 25 Hocka W BosayxosaGopHoro Kamana 30 Knena-
HOM KOHCTPYKUMM, cocadHeHHHX Gonramu. B rocke mmeercs matpybox nns moapoma
TOPAYEr0 BO3AYXA OT MPOTHBOOGIENEHUTETBHOM CHCTCMBI CHAYana B kamepy A (moa. 26),
4 3aTeM B KONBOEBOH KaHan B (no3. 24) oborpepa mocka. Orpaboranmmii BOsAyx
cOpacuBaercs uepea mend. Ha cevennm B—B: 25 — napyxuas oburmeka HOCKA BO3IYX0-
3abopuuka; 27 — pybamka, pasgensiomas kameps A u 5; 3/ — CTBIKOBOUHBIA TPOdAITE;
32— rennonsonsung. Bosayxo3aGoOpHENA KaHAN MMEST ANMHY, PABHYIO IHAMETPY
Asuratens (Ha BXOAE B HEr0), uTO AOCTATOMHO IS CO3NAHHS PABHOMEPHOTO MOAS
CKOPOCTCH Tepej] BXOAOM BO3AYXa B KOMNPECCOp ABMTATENA M OOECHEYEHHS ero yCToium-
Roii paGotsl. B kawaze Ha Gombmol wiomam (10 4,5 M%) PASMEIICHE SBYKOMOMIOMAG-
mue koucrpykuun (3I1K), cocrosmue u3 cor 1 nepdoprpoBaHHOH HEMETANTHYECKOM
obmmekn 2 (puc. 9.10, a).
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Puc. 9.10. Cxembl PEBEPCOPOB THIH HA ABANATENE

Jlos cHmoxenus wiyma camonera Mn-86 no yposas, cootsercrayiomere Hopmam UKAO, na gsurarensx
camonera ¢ Goabinoft Taroik (P = 130 000 H) ¥ HeSOMbIOH CTENEHsIo ABYXKOHTYPHOCTH (772 = 1,15) BO STOpOM
kouType yeranosuim 311K ofwel nacmaaso ao 11 M2 (Ha TP uem Gonbllie 3HAYCHUE M, TEM MEHBIE
myM.)

FOHJI0ABL AEMrATENef CeaHsl N0 CXEME CMEWIEHWS BHYTPEHHMX W BHewHmx noroxos TPHJL, wro
MOGBONSET MOBBLICHTH TOMIMBHYIO SeKTUBHOCTL . Mp YIVIer w apyrux KM 8
KOHCTPYKUMM TOHZOM NOZBOMMT CHU3NTH MACCY FOHAOA N0 25 %, B PeayJbTaTe Her0 NoBbICHTCA TOIUIMBHAS
atpexTusHocTs camonera [24].

B xBOCTOBO# 44CTM TOHZOIBI PA3MEIIEHO PEBEPCHMBHOE YCTPOWCTBO A4 CO3NAHHS
OTPHUATENRHON TATYH JBATATENs, HEOOXOMUMON /15 COKPAMEHNS JTHHEL npobera camorte-
ra (cm. puc. 9.10, a, 6).

Bokoesie 3a00pHMKH 3HAYMTENBHO COKPAIIAOT [UTMHY BOJAYINHEIX KAHANOR, YIIPOMa-
0T KOMTIDHOBKY (blo3esszka, 0cBob0XKas ero HOCOBYIO YacTh, HO IIPH TOETE CO CKOIb-
JKEHWEM BOSMOKHO 3ATCHEHME OZHOMO M3 3aboprukos, O6paaosasye NOrPAHMYHONO CIOS
HA BHepeam sexaumein OOKoBoi moBepxHOCTH (hosenska Tpebyer OpraHuaandy ero
CaMBa, YTOOB OH HE MOTaJa B BO3AyX03aB0pHAK — o0pasosauus meaen 8 mexay dioae-
JEKEM W BosayxosaboprukoM (cM. Bua A ma puc. 9.9, &), # 0TCOCA HOTPAHHUHON CAOS
HAa HENOIBHXHOM KInHE 6 uepesd nepgopanuio Ha HEM W KA BHYTPEHHEl moBepXHOCTH
BO3AYIIHOTO KAHAIA.

Ha cpepx3ByKOBEX camoieTax GOKOBHE BOZTYX03a00PHHKM B OCHOBHOM MpPSIMOYTONE-
Hoit thopmer (cM. puc. 9.9, 2). KoHcrpyknuda mx coctonT M3 ofeualixn (BHEIIHEH u
BHyTpeHHei ofmmBok ¢ nogxpernigonmmy muadparMamu 10), MTAMIOBAHHBIX KIHHbE-
BhIX TIOBEpxHOCTEN 6, 7 ¥ pamn 4, 5 (cM. ceuenue B—B Ha puc. 9.9, 2), sakperieHHbIX
€ NOMOLIBI0 IMOMIIONGHEIX COSIMHEHMI M YIPABISEMBIX CHIOBBIM LWHIWHIPOM § CHCTEMBI
ABTOMATHYECKOrO YIpaBicHus Bodayxoaabopemkamu. Ha puc. 9.9, &1 | — donapn
netunka; 2 — NpOTHBOMOMNAXHLE CTBOPKH; 3 — obeuaiika BosnyxosaGopuuka.

Boaayxo3abopHuks mMOa KPHUIOM MAH MOA hiosenskeM HMET GAHIKYI0 KOHCTPYK-
M0, MOKA3AHHYIO HR KOMIIOROBOUHON CXEME TOHZO.TH JBHTATENS THKEA0I0 CREPX3BYKO-
Boro camonera (cM. puc. 9.9, o).

3peck: ] — WEeNb 118 CIMBA TIOTPARMYHONG C108; 2 — HENONBHIKHAS TUIOCKOCTE KJAMHA, § — [Hean s
QMBS NOMPAHMUHOND CNOK C IUIOCKOCTH KA, 4, 5 — Nofsiukasie pamiist, § — ofeuaika; 7 — BCOOMOTaTe. s~
Has BINETHAN CTBOPKA, § — NPOTMBONOMIAMXHAS CTBOPKA; 9 — crenka noj asuratenem; 10 — comuo; 11 —
aonommmTeabEbe 3a60pHMKK B03ayxa; /2 — creopkmM pesepcopa Tarm; /3 — pervampyemoe corso. Ha puc.
9.9, d nokA3aHA CXEMA CKAYKOB NPM CBEPX3IBYKOBOM NOJETE.

Ha wcrpeburenax uenecoobpasHo MEPEAHION YacThb BO3AYX03alOPHHKA [EIaTH OTKIO-
HHIOUIEHCST BHH3 0P NoaeTe HA GOJIBIIAX yriax aTakd ¢ Tem, urobBl He TepaTh B
anaueHnn koadpuumenta o, Takag KOHCTpyKOmS BosmyxosaBopHMka chenana,
HanpueMep, Ha camonxere F-15,



§ 9.7. CHCTEMA BbIXJIOITA

Ha coBpeMeHHBEIX CAMOJIETAX HA ABATATENSX YCTAHABIMBAIOTCS BEIXJIONMHEE
COITA € PEryJIMpyeMOoll TeOMETPHEH B YCTPOHCTBA 1IN PEBCPCHPOBAHHA TSTH ABHraTeneil.

9.7.1. Buixnonusie corna. [lns perynupoBaHms comia (IIOINAmH €ro CCUCHHS)
MCIOMB3YETCA ABTOMATHKA, KOTOPAS B 3aBUCHMOCTH OT PEKHMA MOJNETd (pexmuma paboTst
JBMTATENS) MOCPEACTBOM CHUIOBBIX IMUTHHIPOB OTEJIOHSET CTBOPKH COIUIA, YMEHBINAS HIH
VBEJHUMBAS IIOMATb ero ceucHus, OueHb CYIECTBEHHA /1S MOMYYEHHS BEHICOKHX
JIETHHIX XAPAKTEPACTHK T/IABHOCTh BHEMIHMX OOBOIOB XBOCTOBOM uacTm chrosensaxa
(rOBAO/IEL), TAE PACTIOAOXEHB! comaa (commo) asmraTenelf, BenwumHa AOHHOTO CONpPOTHB-
JIeHUS TIPA MAKCHMATBHOM CYXKCHHH COTIA MOXET AOCTHTaTh 1/3 moiHOro ConpoTHBAe-
HAS caMoeTa. YToSH YMEHBIUMTE JOHHOE CONPOTHR/IEHNE, UeecoodPasHo VIPAE.
CTBOPKM comvia nesarth Gompmed anumsl, B atoM ciyuae omu GyayT OTKJAOHSTHECH Ha
MEHBIIME YIIH 1 He GyAyT HAPYMATSH IIABHOCTH O0TEKAHNS XBOCTOROM yacTH (rosensxa
(roEnonm),

9.7.2. PepepcHBHBIE YCTPONCTEA HA ABHTATENAX CAYXKAT BMECTE C TOPMO3AMH KOJIEC
¥ TOPMO3HBIM MAPANUTIOTOM U1 YMEHbLIEHUs UMbl npobera camonera. DpdexrusrocTs
TIPAMEHCHHSA PEBEPCA TATH 3AaBUCHT KaK OT BEJHYHHBI COE}JEBBEMUﬁ MpH 3TOM OTpHIA-
TebHON TATW JIBMTATENCH Ppo,, TAK W OT BPEMEHH #, HA JOCTHXEHWE P, o, moCTe
BK/TIOYEHHS pesepea (0Ho cocTapaser S...10 ¢}, or TATOBOOpYAEHHOCTH camosieTa Py,
€ro mocanouHoi ckopoctn V) . ¥ o1 3HaueHus KoadupUIMenTa TPEHHUS KOMEC O MOBEPX-
uocta BIIIT fTP'

BCbeEKTuBHGCTb KOHCTPYKLHH DEBEPCABHOID y{:‘l‘pﬂﬁc‘l‘ﬂa onpencesseTcs OTHOCHUTE -

HOM TArOM pesepca "Epea - Ppu/Pu, e Py — MakcHManeHas Tara zasuratens Ges dopea-

x4, 3Hayenne ‘Epen st cospemennnix TP cocrasnser 0,3...0,6. Onnako na pamay

npobera an CAMOJIETA KpOME le CYIIECTREHHOE BIMSHHE OKASHIBAET TAKIKE BEITHYUMHA
t,, onpegeaseMas B OCHOBHOM (ecam mpexcOpeus peakumell 3anaifbiBaHHs JETURKA)
NPUEMACTOCTBIO ABATATENs (BPEMECHEM MEepPexona ABUTAaTes ¢ PeXUMa MAIoro rasa Ha
MaxkcHMansHyto Tary). Tak, OKBHBATIEHTHOE COKPALICHHE an MOXKHO [OJYUHTH npn

p“=03nx -4cunpaP s = 0,6 m f, =9 c (cpaBHCHME NPOHZBONHIOCH NPH PO

=0,25... 0,3, V.= 250 xM/-; u fry = 0,2 [27]). [Tpakriueckn noayuuts Pl > 0,6
HEBO3MOXHO, nos-mmy TIOBRIIEHAE 3c1:cbex'ruanocm PEBEPCHBHONO YCTPOMCTBA BOIMONK -
HO, TJIABHEIM 06pa3oM, 3a CUET YAYUINEHHS NPHEMHCTOCTH JBHrATEeNd.

ITo KOHCTPYKUMH BCE PEBEPCHBHBIC YCTPOHCTBA PA3NENsIOT HA YCTPOWHCTBA, OCYINECT-
BJIMIOINE NOBOPOT TA30BOH CTPYM JBHMIATENS A0 WIM TOCAE cpesa comwid. B Tom u npyrom
CIYy4Yae MOBOPOTOM CHENMAJBHEIX CTBOPOK NEPEeKpHIBAETCH OCHOBHOW NyThH rasa u
OCYIIECTBASETCH TIOBOPOT Ta30BOH CTPYHM K oTkjMoHsomeiica pemerke. Ha puc. 9.9, 4
MOKa3aHO YCTPOHCTBO peBepcopa Tarm /2, CTBOPKHM KOTOPOTO IIPH HOPMATbHOM padore
JBHTATENS HE MEIIAIOT BEIXONY TA30B Yepe3 BHIXJIOMHOS COTIO ABATATENS, A MPHA BKJIH-
YeHHH PEBEPCOpa €ro CTBOPKHA IEPEKPHBAIOT TOT NMyTh, OTKJIOHAA rAadoBHE CTPYH K
HANPAB/NAIOIIAM DEIIETKaM B XBOCTOBOH wacTh dirodensxa wnu roHmonsl. Otmeabro
TAKOE YCTPOHCTBO € PEBEpcOpoM [ B BHIKTIOYECHHOM (@) M BIUTIOUEHHOM (6) TIONOXKCHMSX
nokazano Ha puc. 9.10, a, 6. B pesepcopax BTOPOrO THIA €I0 CTBOPKH MPH HOPMATBHOM
pabore NBUTATENS PACTOJATAIOTCA HAl COIUIOM, 00pasyda HADYXHEC OOBOTE rOHIOIK
JABUTATEIS, & NPH BETIOUEHHH PEBEPCOpa €ro CTBOPKH Pa3BOPAYHBAIOTCA, 3arpamialoTt
OyTh Ta30BOM CTPye M3 BHXIOMHONO COMIA M OTKJIOHAIOT e¢ IS CO3JaHusl PeBCp-
CHBHOM THTH.



§ 9.8. TOTITUBHAS CUCTEMA U CHCTEMA
TIPOTUBOTTOKAPHOH 3AIIMTHI

9.8.1, Hasuauenne M cOCTaB TONJMBHOM CHCTeMbl. TONIHBHAS cACTEMA
0BecreuNBACT MATAHKC TOMIMEOM IBATATECH HA BCCX PCXMMAX MOCTA, PEAYCMOT-
pesanix TTT ana gaHHOTO THRA CaMo/eTa, B HY/KHOM KOJHYCCTBE M ¢ HCODXODHMEIM
JABJICHHCM.

Tlepekaukoii Tonusa (ONpPENeAEHHOM MPOrpaMMoll BHPaboTKH TomInBa U3 Haxkos)
MOXHO BAHATh HA nonoxcEne LIM camonera. Ha CBEpX3BYKOBBIX CAMOJICTAX MEPCKAYKON
TOIUIMBA MOXKHO NAPMPOBATH BIMAHMC HA CTATHUCCKYI0 YCTOHUMBOCTh cMemcrus dokyca
HA3a7 NpPH Mepexofe HA CBepPX3aByKoBol moster. IIpm [LIHTCABHOM CBCPX3BYKOBOM MOJIETC
TOIUIMBO MOXHO HCTIOML3OBATE [JIS OXJIAXJICHHS PagnoaICKTPOHHONO | gpyroro obopymo-
BAHHSL

Ha puc. 9.11, @, § noka3zaia cxema TOIVIMBHON CHCTCME JICTKOTO MaHCBPEHHOTO
camoneta Mml-21, BraOMAOmAas BCE IMCMCHTH, NPHCYIIHE TOIUIMBHBIM CHCTCMAM
COBPCMCHHEIX CAMOJICTOB pas/MMYHOrO HasHauenns. PaccMaTtpusacmas —cucTema
COCTOHMT H3;

mecT GI3E/IKHBIX, YETHIPEX KPhiTbEBLIX TOTUTMBHEIX SAKOB-OTCCKOB /, S5 M OOHOTO
nogBecHOro (rmop dioseskem) Gaka 6;

ABYX TOIUIMBHEIX HacocoB 8, /3 mmg mepekauku TOIUIHBA W3 3ajHCH TPYNOLE B
pacxonHsii HExHEA Gak Ne 3 1 a719 mogauy TOIUIHBA M3 pacxogHoro Gaka K mogKaum-
BAIOWIEMY Hacocy Asmrarcas [1;

TpybOnpoBOIOE 9, APEHAXHEIX TPYOOOPOBOIOB 4, TPYOOMPOBOIOE 1S 3anpasku GAKOB
TOIUIHBOM 3, COCAMHUTEILHBIX TPYOONPoBOnoE 7 ¢ cucTemoi ofparHbix KianaHos 10,
OTKJIIOUAIMX (aK, MOTEPYBIIHEA TePMETHUHOCTb, OT CHCTeMEl, u TpyGonposogos /2
nogaaeIMBaAHH A 58KDB BO3£YXOM 0T KOMIOPECCOPa ABMIATENS. nﬂMaMHBBHHE TONIHBA
1eo0XonuMO 1S BRITABIMBAHMS TOIUTHEA BO3AYXOM M3 KPBUIBEBBIX OTCEKOB M MOABECHOTO
Gaka, a Takxe nas obecrneueHus yeroiuusoii (6es kasurauum) paboTh TONIMBHEIX
HACOCOR HA BOBIIMX BHICOTAX;

komanaHoro (yopasngiomero) tpyGonposoaa 14 co CienmaibHBM TOMIABKOBEIM /6
M ApeHaXHLIMA /5 knanavamu (oM, puc, 9,11, 6), NpeTEAZHAYCHHEIME 0708 aBTOMATHAYMEC-
KOrO yrpapaenus BHpalbOTKOH Tonnmpa w3 GAKOB B 3ANAHHOM MOCHCAOBATENLHOCTH,
obecneumBarmell TpedyeMyK IEHTPOBKY CAMOIETA B IONETE;

CHCTEMB KOHTPOIS BHpPabOTKH TOMAMBA W pabOTH HACOCOR;

OTCEKA OTPHIATETHHLIX neperpy3ok B Gaxe No 3 (pacxommom), obecneumsaiomeno pa-
GOTY NBATATENS B TIONETE C OTPHALATEILHOM NEPErpy3koi (TaKue OTCEKA HYKHB TOABKO
AN MAHEBPEHHEIX CAMOJIETOB).

B npmsencrHoit Ha puc. 9.11 TonnmBHOMA cHCTeMe 3aIpaBKa TOIIMBOM GaKOB (3a
HCK/IIOUEHAEM TIONBECHOTO) TPOMSBOINTCA MOJ JABJICHHEM [EHTPANHA0BAHHO UCPE3 OOHY
ofwyio ropaosuny 2 8 Gake Ne 1. TTogsecHoi Gak 3an0aHSCTCH OTACABHO,

Macca tonsmsa moxer nocturars 40...50 % or BaaerHoii Maccw camonera, 4 OTHOCH-
TEIBHAN MACCA SJEMEHTOB M ArPCraTtoB TOIMBHOM cuctemer (Ges torumsa) — 1,5..3 %.

9.8.2. KOHCTpYKUMs TOMJAMBHEIX 0axkos (cm. puc. 9.11, @) moxer GuiTh pasanuna,
Bak Ne 1 — merannmuecknii ceapuoii, 6akm No 2...6 — Markne ¢ BHYTPEHHUM PE3MHO-
BbIM CJIOEM H HAPYXHBLIM, CO3aar0mMmM K4apkac pE3HHOTKAHEBHM CJIOEM. B KpBL1E
PacHoNararTes TOMIMBHEIEC DAKU-0TCCKM.

Bax No 1 pacnonoxecH cBepxy 34 KaGwHHEIM orcekom. Ero obwmeka nopkpersicHa
nomepevHsMA  AnadparMaMy, TPACOCAMHCHHBIMH POIMKOBOH MM JAYTOBOH CBAPKOM.
Ceepxy Daka maxonumrcs 3anmsBmas ropaosmua 2. B Bake ecth monjaskossiit 16 1
apenaxnnie /5 knamams. Jlpenax Bcex OGakos mpowssomarcs ucpea Gak Ne 1 (cm.
cxeMy rtomamBHOH cmcreMm Ha puc. 9.11, §). Kpermmrca Gak K mnaHroyram
throdenaxa.
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Puc, 9.11, Tonmesas cacrema camoaera. Cxema nupaGoren Crnocobst rep
OTCEXOB B Xpbine 1 (hroseiske

Markue Gakm cocToaT M3 rubKoi 06010uKH, BKIOUAIOWEH B cebF 10 KepocHHoC-
TONKON pesMHEl BHYTpH Oaka, C/iof HaGyXamomeid pPesWHM M KaTPOHOBOE IOIOTHO
cHapyx# 6aka ¢ NPUBY/JIKAHHAWPOBAHEON K HEMY apMaTypoi. ¥YCTaHABTHBAIOTCH MATEHE
6aKu ¢ MOMOMBIO 3aKPEMUVICHHEIX HA HUX INTHIPEH B CremmambHbIX KouTeihnepax. IToaro-
MY MX MACCa BMECTE ¢ KOHTEHHepamu GOJBIIE MACCH KECTKHX METAMNHUECKUX Gakos.
Ho msarkre Gaxu NOZBOASKOT Jyuine MCTONB30BATE BEYTPCHERE 00beMEl, Boce TexHoo-
ruvHE 1 ynoBree B SKenyaTaumn (MX MOMKHO MOHTHPOBATE uepes HeGoIbne JOKH),
onn He GosTes BUOpauil, He AA10T PBAHKIX KPAEE NPA NPOCTPese, a4 Heboabmue oTBep-
CTHS MOTYT aXe 3ATATHBATHCH 33 CUeT C108 HAOYXAIMEH PEeauHBL.

Kphinbesme Gaku-orcexn npeacTaBafior coboil repMETH3HPOBAHHEIC OTCEXKH B
dhrosensie UK B KPhUIE, TOKPHITHE H3HYTPA KEPOCHHO- M TEPMOCTOMKHM IéPMETHKOM.
Bomrpeimn B ofmeme 3a cuer OTCYTCTBHS DAKOB MOSBOMNSET YBEJAHUHTE O0BEM TOnAHBA HA
CAMOJIETE ¥ YMEHBIINTh MACCY TOIUNMBHOM cucremsl. Tax, ua camonere Wa-18 npu
nepexone or Gakor k fakam-0TCEKaM B KPBUIE YAANOCH YBEAHUATh 00bEM TOMIHBA Ha
5000 x u ymenbmuTh Macey eucremu Ha 500 xr. Ognako Goesas KUBYUECTh M HAJCK-
HOCTH TAKMX GAKOB-OTCEKOB HMXKE, 3AeCh TPYAHEE 06ECNEUHTh BHICOKYIO rePMETHIHOCTD
M OCYMIECTBISTH PEMOHT TOBPEXIEHHEX GakoB-0TcekoB. B Gakax-oTcerax 1d nopmie-
HHAS UX TCPMCTHYHOCTH HEJ'[ECO06D335G OPHMEHATE OIHHHBIE MOHOJUTHBIC NaHEIH
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(pasubie piuHe (AKOB-OTCCKOB) W € BOSMOXHO GoaplicH mupuHOH, utolbl YMEHBLINTh
YMCA0 CTHIKOB W oTBepeTil noa kpencx. [sm a0nKHLE OHITH MPOMA3AHB FEPMETHKOM,
a BCY BHYTPCHH$Y DOBEPXHOCTH OTCeKA 06iuta . JIOHKCPOHH Jyume MOHOIHTHON
KOHCTPYKUWH. PaajMyHbIC BAPMAHTEL IEpPMETH3ALAM CTHIKOB YXE pPACCMATPHBAIACH
B 6

Ha puc. 9.11, 6, 2 NOKA3aHHI BAPHAHTEL ICPMCTHAALINN GAKOB-OTCCKOB, NCHOMbAYCMBIX
Ha CKOPOCTHBRIX JIETKHX CAMOJIETAX, € I'lpld]\n{EHE[{llllEM PESHHOHH_X yl'UlU]'HHTlL’thh]X KIYyTOR
19 no nepuMeTpy KPHIIIEK JIOKOB GAKOB, MHOTOPSHKIX 3AKJICNOUHBIX ITBOB HA CTHKAX
€ MCTIONH30BAHMEM TIOBEPXHOCTHOrO /8 1 BRYTPHIIORHOrC 17 cnoes repMeruka, Ilpume-
HCHHE 34KJICTIOK, TIO3BOJIAIONIAX OCYIIECTBASTh Kpenmex ¢ Hatarom (cm. puc. 9.11, d),
obecrneunBaeT JOCTATOMHO BHCOKYIO FepPMETHMHOCTE ¢ MEHLIIHMHU 3aTPATAMN MACCHl Ha
repMETHIATIHIO,

9.8.3. BuIpaboTKa TOMIMBA C COXPAHCHWEM MEHTPOBKM CAMOJIETA B 34JAHHEIX
npenenax obecneumBacTC ABTOMATHYECKOM CHCTEMON, BKIIOUAIOMEH, KaK MpaBumo,
pACXORHbIA 6K W SNEMEHTH, CASASIME 3a BHPaBOTKOH TOmIMBA B pacxogHom Gake u
M3 OCTANbHELIX 6aK0B, DTH DAEMEHTH IO Mepe BLIPABOTKH TOMMBA 13 GAKOB B COOTBET-
CTBHH C 3aJAHHON IIPOrPAMMOIl CBOCBPCMCHHO BKTIOYAKT TMCPCKAMMBAIIMC HACOCH /N
(B APYIUX CXeMax) JMHHH KOMAHIHOIO NaBJICHHS COOTBCTCTBYIOmEH rpynmu Gakos, u3
KOTOPOI TOIIMBO IOCPEACTEOM HACOCA HJIM MOJ JABJACHHCM OT KOMOPECCOPA HAYMHACT
ucpes pacxogHEl 6ak MOCTYHATE K ABHTATCIN.

B kauecrse npuMepa HUKE PACCMATPMBAETCS CXEMA BHIPAOOTKA TOILTHBA, HMEIOLIAN
gocrarouso obmuit xapakrep. B cxeme Tornmmeroi cncreMsr (cm. puc. 9.11, @) pacxon-
M Gakom aeaserca Gak No 3, coequHEHHH CO BCCME OCTATBHEIMHM BakaMu kak
coobmatommecs cocyasl. M3 Gaka Ne | Torsmeo B pacXogHE 6aK MOCTYNACT CAMOTEKOM.
3a pacxogom Torsmea u3 Gaka Ne | ciegur nommaskopsilt Kaanan /6. Omnyckasacs no
Mepe cHuxeHds Tomthea B Gake Noe 1, oH mociegoBaTeapHO ueped G0k kianaHos 15
NMEPEKPLIBAET NPEHAKHRIE KJIANAHK MOABECHOTO U KpHJ[bEBHX 63KUH-OTCCKDB, H EDﬂJIyK
0T KOMMpECCopa NBHTraTens (KBMHHJ:[H(]B HHBJIEH'HE) HAYHHAET BBIJIABJIHBATE TOILTHBO W3
arux Gakos.

Ma saaneii rpynns Gakos nocae suipaborkn Tonmea n3 Gaka Ne 1 tonmso sacocom
8 B Gaxe Ne 4 mepexaummaercs B pacxonuuni Bax Ne 3. Korma tomnamso wua sagmei
rpynnst Gakon Gyaer swipafoTaHo, HAuHETCH BHPABOTKA TOMAMBA M3 PACXOAHOTO
Baka No 3.

[1poTuronoxapras Ge30MACHOCTE TOMAWBHON CHCTEMBI JOCTHTAETCH MCIOMBIOBIHHEM
BOPTORBIX CPEACTB TYWIEHMS MOXKAPA, MPOTHBONOXAPHAIX NEPETOPONOK T8 JOKATHIAIMH
noXXapa W CHCTEMB C HEﬁTpHJI'bHHM rasom, KﬂTﬂprl 3anonHaeT NMPpOCTPAHCTBO HAajA
TOILTMBOM B Gakax, NpensaTcTBYS OOPAZOBAHMIO MAPOB TOMTHBA U MX BOCILIAMEHEHHEO
(HATpHMEp, TIPH TpocTpeie 6axos). [aBIcHUEM HEHTPAIBHBEIX [A30B 0OCCOCUMBACTCS H
HeoBX0AMMAS BEICOTHOCTh TOIUTMBHOMN CHCTEMEI, T.e. HEOOXOAMMOE IABJICHUE TOILIMBA
meped BXONOM B TOILTMBHEIE Hacockl Ha cOBpeMEHHEIX CaMOJIeTax B MHTCPECAX TPOTHBO-
noxapuoi Gesonacwoctn B Gakax moxer GuITh MCIONB30BAHA MCHOMONHYPETAHOBAS
ryOka. Haxogsce BHyTpr TOnmMBHEX (AKOB-OTCEKOB, Takas ry0ka XOPOLWO NPOTMBOCTOHT
ruapoyaapy npu npocrpene 6aka w ymenbwiacer paspymedns. Oguako ofiseM Tonnmsa
B Dakax cauxaerca Ha § %.

B TONMBHBIX CHCTEMAX MHOTMX CAMOJICTOB MPEAYCMOTPCH ABAPMEHBIA CIMB TOIUINMBA,
arolier O0CCOCUNTD NOCAAKY CAMOJICTOR C MACCOi m,, . He Boce PasperucHHoil Ans noca-
KH.

Hﬂﬂ YBEJTHUYEHHA JANBHOCTH NOJETA CAMOJIETOB H HpCME}ﬂ?I AEXYPCTBA CAMOJIETOB B
BO3JYXE MHOTHE COBPEMEHHBIE CAMONETH OBOPYAOBAHBI CHCTEMOI J03ANPABKH TOMIHBOM
B MoneTe.

9.8.4. Cucrembl NPOTHBONOXAPHOIH 3aLMTE CAMOMETd, KPOME YKA3AHHBIX BRILIC
CPCACTE [0 3AIIATE OT MOXAPA TOIUTHBHHIX OTCCKOE (B OCHOBHOM TOTIMBHEIX GakoB),
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HMEKWT CMCTEMy MOXApOTYLUIEHHA B OTCEKAaX mmramneﬁ. BTﬂ CHCTEMA BEAKUAET
CPEACTBA MPeAyTNPERAEHHS 0 NoXape (CHTHANH3AUMIO 0 NOXAPE) B OTCEKe JBHrareici
1 OOPTOBHIC CPEACTBA MOXKAPOTYUICHHS.

Ha coppemeHHBIX cCaMOJICTAX YCTAHABIMBAIOTCH WMOHM3ANMOHHBIC JATUMKH CHTHAIH3A-
MK O BOJHAKHOBEHWH NOXKapa B oTcekax asurarened. Oum cpabaTiBaioT MIHOBEHHO
NPy BO3HHKHOBEHHH TIAMEHH, 3AMBIKAS HJEKTPHUECKYIO LENb CHIHAILHOH JaMIOUKK
"[lToxap” B xabuHe JeTUMKA,

BoproBsie CpeaCTBA MOXAPOTYIIEHWS BKAIOYAKT GANTOHN € MUPOrONOBKAMEH MEM-
GPAHHOIO THIIA, 3ANHPAIONIAG OTHETACAIIYO CMech B Gajione, TpyGOmpoBoan W pachbi-
JIATCTBHBIC KOJUICKTOPEL BOKPYT IBHTATENCH, SAKPCIUICHHEIC HA INMAHTOYTAX (HO3ensxa
WJTA TOHZOJ.

[Tpu saropasmn carBansHOR namnouky "IToxap” ¥ HAXATAR HA KHOMKY TYWEHHE
noXxapa cpabarsBacT NUPONATPOH HA OAJUIOHC M yIapHHKOM npobusaeT memOpany.
Orneracamas cMech mox GompmiMM AABICHMEM HAUYMHACT TOCTYNaTh u3 Gansosa k
PACTBLTATENFHEIM KOATEKTOpaM (OGBIMHO MX 7IBA B HOCOBOM M XBOCTOBOM YACTIX ABArA-
Tens) M uepes OTBEPCTHS B KOJJEKTOPAX 3aMOMHHCT OTCCK ABHTATENS, MOJABMASS BO3-
HUKIIAN 1oxap.

KOHTPOJBHBIE BOITPOCHI H 3AJAHHS

1. Onpenenstre naswauenMe M COCTAB CHIAONOR ycTanomku. Coemaiite DCKM3BI CXeM PACTIONOMKEHMS
MBMTATENEN HA CAMOJIETE, JAMTE MX AHAIM3 M CPABHMTEALHYK) CLUCHKY.

2. HasopuTe Cuibl, AEHCTBYIONHE HA Y3IL] KPEILTeHMS AvraTe e, OXapakTepHayiTe BapHaTLT KOHCTPY-
KUMH Y30D KPENAeHus AnHraTeael b (hiosenske H B rongonax ua maionax. Creanfive Sckmant ITHX Y3108 M
NOKAHHTE CHCTRYIONIHE CHABI, CXEMBI MX nep M YDaBHC HHA Ha X KOHCTPYKIHH
NAAHEPE.

3. Onmuvre KOHCTPYKIMM TORION M THIOHOB, Y&Tbl MX KDEIUICHHMA K OANIOHBIM SieMeHTaM (iodennma win
kpeina. Hagorute cpencrra 60pslnl ¢ wymom psuratened. OnyuunTe NPOTHBONOKAPHYIO CHETEMY

4, Onpegevie HAIHAEHME M OXADAKTEPHIYIITE PATMUHbIE BUIB BO3AYX03a60pHMKOR (caenaiTe sckust),
OBAACTH MX TPHMENENHS, KONCTPYKIHIO, CHCTEME] YIIPABIenHs.

5. OnMImmMTE KOHCTPYKLHH BLIXJIOTHBIX YCTPOHCTE M PEBEPCOPON THIH.

6. Onpezenmie TOI i . HagoBuTe ¢ OCHOBHBIE DIEMCHTBI M DXapaxTepuayre
ux HaskaucHue w pabory. Kak ofecnicuvsaercs sanannbifi 3axon peipaborku tonnmea? Kakwe Bwel anaere
KOUCTPYKuMy Tonaueupix Gaxes? Kax ofecneunpaetcs TepMETHUROCTL OaKDB-OTeekon?

7. Chopmyanpyiite TpefioBaing X CHAOBON YCTAHOBKE M TP e f1p PBi HX pea
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FTABA 10

KECTKOCTb KOHCTPYKIITHH.
KOJIEBAHHS AI'PET'ATOB
IMITAHEPA B TIOJIETE

§ 10.1. MOHATHE NOCTATOYHOM JKECTKOCTH KOHCTPYKLIMH

Cpenn TpefoBaHME K arperataM caMoJeTa OJHAM M3 OCHOBHHX SIBISETCH
Tpebopanne obecmeyeHAs NOCTATOMHBIX IPOUHOCTH M ZKECTKOCTH KOHCTPYKIMH TpH
HaHMeHbIel Macce. 18 OOEHKH YCIEMHOCTH PEeATHIANMA 3TOro TpebOBAHWSA B KOH-
CTPYKIIMH HYXHH EpHTcpHd. Ecam 3a KpHTepHit NOCTATOYHON TPOYHOCTH KOHCTPYKITHE
MOXHO HOPHHSTE PACYCT KOHCTPYKINH HA DA3pyINAIOMMC HATPYSKH (pAUMOHATEHAS
KOHCTPYKIMS pPaspymacTcd NpH HATpPY3Ke, PABHOM PACYETHOMH) , TO 714 ONpPEACIACHAS
J0CTATOYHOTO YPOBHS JKECTKOCTH KOHCTPYKIMH TAKOIO AWHOr0 KpPHTEpMs HeT. D10
00BscHIeTC PASHOCTOPOHHEHM NPOSIBICHACM BIHSHNAS JKCCTKOCTH KOHCTPYKUMH IUIAHEpA
M Cr0 YACTCH HA XAPAKTEPUCTHKM BCETO camoscra B uenom. Tak, manpumep, npu gocra-
TOUHOM YDOBHE XECTKOCTH KOHCTPYKIMM NpW €€ HArpyXXeHww nedopMaluyu arperaTos
IUIAHEPA HE JOUIKHBL IPUBOJUTE K TAKOMY MCKAXKEHMIO (hopM caMonera, np KOTopoM
H3MEHEHHE aJPOAHHAMUYECKHX XADAKTEPHCTHK M XaPAKTEPHCTHK YCTOWUHMBOCTH H
VIIPaBISEMOCTH CAMOJETA BHIXONWNO Okl 32 NOMYCTHMEIE NMPEAE/IE; HE JO/DKHA HAPY-
MATHECH KHHCMATHKA MCXaHHUCCKUX 3JCMCHTOB YNPABACHHS HOABIDKHEIMHM HACTAMMN
naasepa (MexaHM3auWed KpeIa, pyASMHA, CTBOPKAMH JIOKOB W Ap.). Jad aroro B
HOPMaX JKECTKOCTH DErNaMCHTHPYETCS 3HAYCHHEe TAKMX KDHTEPHEB JKCCTKOCTH, KAk
momycTaMble fedopManEE, — npordde Yo, . ¥ YOVl KPYTKH @, (cM. puc. 2.19) opn
JHMATHPOBAHHKIX BEIHUAHAX HATPY3OK (IPH 9THX HArPY3KAX HE JO/DKHO GBITh OCTATOY-
HEX AeOpMALAE, TOTEPA YCTORUMBOCTH ODMMBKA M Ap.).

OucHP BAXHO BAHAHHE MKECTKOCTH KOHCTPYKUHH HA BO3MOXXHOCTB BO3HMKHOBCHHHN
B JIETHOM AMANA30HE CKOPOCTEH MOJETA ONACHHIX a3POYyNpYrHx ApieHHi — xonebaumi
camosiera u norepn sdipexrusrocTy pynei. B kauecTBe KPUTEPHER ANS OLEHKHN YPOBHA
JKECTKOCTH KOHCTPYKUHH 3[€Ch HCNOML3YIOTCH JHAYEHHS KPHTHYECKAX CKOpOCTE
BOIHUKHOBEHUS ITHX spaenmit V, .. EcrecTBenHo, npy Z0CTATOUHOM YPOBHE JKECTKOCTH
NO/DKHO BHIOMHSTECH YCIOBHE Vo, » Voo THE Vg, — MAKCHMATEHAS CKOPOCTE HIONIETA.

MHOTOKpATEPAANLHOCTE OPH OOPEISNCHHN JOCTATOYHONO YPOBHS JKECTKOCTH KOH-
CTPYKIIHH OYEHh YCIOXHSET PEaNHianuio 5Toro tpefoBanus B KOHCTPYKIHM, TAK KAK
BO3MOXHEE NYTH MOBHIIEHMS JKECTKOCTH KOHCTDYKUHMH MOYTH BCCrAAa CBS3AHEL C
YXyAOICHAEM ApYTMX XapakTepucTux camonera. (Tak, sanpwmep, yBenuuenwe JKECTKOC-
T Ha Marul EJ mioforo arperara npu Tom ke matepuane (E = const) cpaaano smbo ¢

L

Muns paorsl koucTpykLmK Ge3 pa3pymenns B TeHCHHE 3AJAHHOTO Pecypea Bajo ofecneumts Cnocob-
HOCTH MOCHEAHEH COMPOTHBAATEC PASPYLISHHMIO MOA JCHCTBMEM MHOTOKPATHO TOBTOPSIOUMXCE HAIPY3OK
(em. § 1.10).
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VBE/IMUEHUEM BRICOTH CEUEHHS, T.€. YXYAMAET APOIHHAMHUECKME XdAPAKTEPUCTHKH,
/mbo ¢ YBETMYEHNEM MIOMAeH CEUeHU A CH/IOBRIX 9EMEHTOB, BOCOPUHMMAIOMMX W3rnb,
T.€. YXYMIDAET BECOBHIE XAPAKTEPHCTHKH. AHANOTHUHO BIMSIHME U JKECTKOCTH HA Kpyve-
nue GJ,.) Pemennem mopoOnoit 3agauu SBASETCH HAXOKICHHE KOMIPOMUCCHRIX pemie-
HUl, HO nuumnenne YCHOBHIA, 33JABAEMBIX HOPMAMH XECTKOCTH H, B MACTHOCTH,

YEROBHSMH Viep; > Vi, SBIAETCS 00S3aTENBHEM.

§ 10.2. ASPOYIIPYTHE ABJEHMA

Aspoynpyrae SBJCHHS CBS3aHH C B3AMMONENCTBHEM ASPOIMHAMUMUECKHX,
YNPYTHX H HHEPLIHOHHEIX CHJI KOHCTPYKUMHA camonera. OHM BOSHMKAKOT B NOJETE H3-3a
YHpYrocTa 1 AeopMHPYEMOCTH ATPEraTOB CAMOJIETA MO AEHCTBAEM HArpY30K,

Tlpn medopmamun moboro arperata rIaHepa B NOMETe MAMEHSIOTCS NeHCTBYlomme Ha
HEro a9pOJMHAMMYECKHE HATPYSKH, NPHBOAS K HONOJHHTEIbHEIM AeOPMALMIM KOH-
CTPYKLMH (YBETMYEHMIO ¥ A1 ) M JONOJHUTEIBHOMY YBETHUEHMIO HArPY30K, UTO MOXET
MPHBECTH, B KOHEYHOM CUYETe, K MOTEpE CTATHYECKOH YCTOWUMBOCTH M PA3PYIICHMI
KOHCTPYKIMH (sidnenue dueepeenyuu). lehopmanum arperaTos [AIAHEPA NPH OTKIOHE-
HHH 3JIEPOHOB (pyJieil) BHBHIBAKOT JONOJIHATEILHEIE A9POTHHAMHYCCKAE CHJTE, KOTOPHE
MOryT CHM3HTH 3PEKTUBHOCTD 31EPOHOB (pyneh) i npesectd K o6paTHOMY ux fei-
CTBHIO HA CAMOJIET (RGAEHUE Pesepca).

Ec/H BOSHMKAIONINE JONMOJHUTEIBHBIE CH/IBL 3ABHCAT TOIBKO OT BEJIMUMHED fedopma-
Uit M He 3ABHCAT OT HX MAMEHCHHS BO BPEMEHH, TO TAKHE ABJACHHS, 00yCI0BIEHHBIC
B3AUMOJIEACTBHEM TOJBKO A9PONMHAMAYECKMX ¥ YIPYIMIX CHJI, OTHOCHTCH K CTATHUECKHM
aspoynpyrHM sSBJEHMAM (PEBEpC SNIEPOHOB W PYyJeif, IMBEPrEHIAS KPHLIA, ONEpeHus,
[HJI0OHOB ® T.0.).

KoneGanus KOHCTPYKUMHA B TOJETE BOSHUKAKT B npomecce ee AediopMaiam, eciw Ha
HEE, KPOME YNpPYIHX W a3pOJHHAMHYECKHX Cir, GymyT AelicTBOBaTH eIIE W CHJIEL,
M3MEHAIOIHECS. 10 BEHYAHE H HATIPABAEHHIO BO BPEMCHHM, — MHEPHMOHHEIC CAUIEL DTi
KOe6aHAS IPH ONpENeeHHBX YCAOBHAX (HapymeHus ycaosus V, o > Viax) MOryT
CTaTh TPAMMHON JWHAMHYECKOH HEYCTOMUMBOCTH KOHCTPYKUMH. SlBnenws, oéyu:oa—
JIEHHBIE B3AHMOJEHCTBHEM A9DOTMHAMHYECKHMX, VIIPDYTHX M MHEPIMOHHKIX CHJ, OTHO-
CHTCA K FHHAMHYECKHM AIPOYIPYTHM SBACHUAM (ghaammep arperaroB TLIaREpa,
Baghmume A gp.).

TloTeps KOHCTPYKIAEH CTATWYECKON HAM ANHAMHYECKOH YCTOWYHBOCTH MPHBOTAT K
paspymICHHIO KOHCTPYKIHH, A BO3HHKHOBCHHE DEBEpca JJEDOHOB WIH DyJled — K
TOABACHAIO 06PATHOMN YNpaBAgCMOCTH CAMOIETOM.

§ 10.3, JE©OPMALIMSA KPBLJIA

Benmumast npornba y ¥ yria KPYTKY (p MOXHO ONPENEANTh MHTETPHPOBARAEM
avdxbepeHIMANEHBIX YPABHEHHH YNPYTOH JHHHM KPha, COBMATAIOMEN C OCHIO €ro JKecT-
KOCTH, ¥ OTHOCHTEJIBHOTO YIVIa KPYUCHHS.

Tax, Ans NPSEMOr0 KOHCOMBHONO KPELIA

d%(2) . M) | de@@ _ M, () 0.1y
A2 Eln dE GI, @ '

e M(z) u M, (2} — nsrubaomme 1 KPYTSUIME MOMEHTH B CEUcHHH 23 EJ(2) u GJ (2)
— JKECTKOCTH Ha Marnb M KpyYcHUS B CeyeHHH z; E n G — MOIY/IH YUPYTOCTH,
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Ipm onpenenesny craTHYecKX AediopManmii CTPEAOBMAHBIX KPBIZIbE HAZO YHHTHI -
BATH, 4TO M3rMO TAKHX KPBUIKCH MPUBOANT K HAMCHEHME) YLIOB ATAKH [OMNCPEYHBIX
CEYCHMI KB, HANPABJSHHBIX O NOTOKY (cM. puc, 2.10), ITpu marnbe xpwuta ¢ 3 > 0
(cm. puc. 2.10, @) BBEpX NEPEMEMIEHHE Y| TOUKH | MEHBIIE MEPEMEMEHHS Y, TOUKNA 2,
Mo3aTOMY Yo ataxkm cevenns /—2 ymensmmTes Ha semunny ¢ (@ < 0). Marnb kpeua
¢y < 0 npUBOAMT K TPOTHBONOJOXHEM pedyabratam (cMm, puc. 2.10, 6). Dra oberos-
TeabeTBa (Kak 910 GyneT MokasaHo HUDKe) CYUIECTBEHHO B/IMSIOT HA SHAUCHHE KPATHYCC-
KO# ckopocTH auseprenumy (cu. puc. 3.17, a).

§ 10.4. PEBEPC OPTAHOB YTIPABJIEHHS

Peaepc 0pzanoé yRpasaenus — 10 dBIeHde noTepn SdxpexTUBHOCTH OpPraHos
YTpaBAeHMS H HACTYIIeHus o6paTHOro Mx AelCTBHS HA CAMOJET, KOTOPOE MOXET
NPOM3ORTA ¥3-33 3AKPYUMBAHNA Kphuia (crafmimaatopa, Kuas) mog AelCTBMeM aspoamn-
HAMMUECKHX CHJI, BOHMKAIOLIMX I1PA OTKJIOHEHWH 3;epoH0B (pynei). Cxopocrs nosera,
fp¥ KOTOPOH Opradkl yNpaBieHWs HE CO3ZAT YOPaBRAKIEEN0 MOMEHTA, T.e. ux Xdxbex-
THBHOCTh CTAHOBATCH PABHON HYJIO, HA3KIBACTCH KPUMUYECKON CKOPOCMbIO pedeped
Vip.p- Tlpy sHavenun V, o o, MEHBIIEM, YEM CKOPOCTh MOMETA, HACTYNAET PEBEPC DAEPO-
HOB (pysed). ITpn oToM M3MeHAETCH 3HAK CO3AABAEMONO HMH YIPABASIOIICTO MOMEHTA
M BOIHMKAET HECOOTBETCTBHE OTKJIOHCHHS CAMOJICTA OTKJIOHEHWI) PHIYATrA YOPABICHHS
JIETUMKOM, T.€. 0fpaTHOE ACHCTBHE OPraHOB ypascHus Ha camoner. Haubonee xapak-
TEPHO 9TO ABJACHME /IS HEPOHOB, VAAJEHHBIX OT NPOTONBHOM OCH CAMOJETA M Pacmo/o-
JKEHHBIX B KOHIEBOW, MEHEE JECTKOM YacTy KPhLla, OCOOEHHO HA CTPEJIOBMAHBIX KPBUIb-
% GOMBIION0 YA/IMHEHAS M CTPEJOBHAHOCTA ¢ HEGOABIION OTHOCHTEBHON TOAUHHON
npoduas xpeuia, 910 ofbICHIETCS TEM, YTO MIMEHEHHE YIVIOB aTAKM Y CTPETOBHIHBIX
KPBUIBEB MPOMCXOTHT HE TOIBKO M3-34 3AKPYYHBAHHS KPHLIA NMPH OTK/JIOHEHHH 3/1CPOHA,
HO ¥ 3a cueT uarnba kpsia (cM. puc. 2.10). [Tosromy smauenne Vip.p ¥ CTPCIOBHIHBIX
KPHUIBEB TIPH MPOYHX PABHLIX YCJAOBASIX MEHBIIE, YEM Y NPAMBIX KDPhIIbES,

10.4.1. ©u3HYECKYI0 KAPTHHY BOSHMKHOBEHWSI PEBEPCA PACCMOTPHM HA NpUMEpe
pesepea 9neponon. OTKIOHEHME 3N1EPOHA BHH3 HA A6COMIOTHO XEeCTKOM KOHCOIH KpPHia
BCErga ﬂpHIBO,IIElT K y'BEJ'IH‘IEEl]{[D ee }I'[Oﬂ'hEMHOﬁ CHJIBI, 4 OTKJOHEHHE 3IEPOHA BBEPX —
HaoBopor. Ha ynpyroM xphute OTKIOHEHHE 3/IEPOHOBR MPHBOIHT K 3AKPYUHBAHMIO OTCCKA
KpLLJIA C IEPOHOM HA YIOX ¢ MOMEHTOM OTHOCHTENBHO OCH XKECTKOCTH KphUIa OT
A3POAMHAMHMECKOH Ciuthl AY, . BOSHUKAIOMIEN NIPH OTKJIOHEHHW 91EPOHA. 3aKpyuuBaHue
KphL1d HA YTOJI (o BHIZBIBACT M3MEHEHME yria arakn Ha Ao (puc. 10.1) » BosHMKHOBEHHE
BCIEACTBAE 3TOro B ¢hoxyce Kphina (B TOUKE F) JONMOTHATENBHON a3POAMHAMMHYECKOI
cunl AY ., YMEHbIAIOWEH cuny AY,, u cRrxaomed adxpexTHBHOCTD ACHCTBHS DEpO-
HoB. Yem Menbme semumna AY,, - AY, ., Tem mMespme adxpextuHoCTh 31eporos. ITpu
AY =AY, ¥x aibekTHBHOCTD paBsHa HyaK0. CKOPOCTS, OPH KOTOPOit (o el e
onpezesisieT KPUTHUECKYIO CKOpocTh pesepca. T1pu aroM MoMerT ot mapsi cunt AY, u
AY,, YPABHOESIMBAETCH MOMEHTOM YNPYIMX CHIT M.

10.4.2. Kpuruueckas cxopocts pesepca. Ompegemm pr_p AJS OpSIMOro yriia
GOLIMOro YUTHHEHAS C NOCTOSHHON M0 PasMaxy MECTKOCThIO H NP OTCYTCTBMH COCPE/I0-
ToueHHHIX rpy3on’ . Mcnonsays upaxenns AY, = ¢ AaSp ¥2/2 nns otcexka Kpria,
3AHATONO S/ICPOHOM MIOWAREIO S, U My, = (Aa/L,)GT,, NOMYUBHHOE MHTETPHPOBAHHEM

*
[lpy 9TMX Ke YCAOBMAX CENaHBl TAKXKE RRIBOMbI (HOPMYT 218 KPHTHUECKMX CKOPOCTEH AMBEPIEHITHN
(10.6) u dnatrepa (10.8), utolnt mOAYUMTH MPEACTABACHME O NAPAMETPAX, BAMSIONINX HA SHANSHWE L
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Puc. 10.1, K NOSCHEHMIO MBACHHA 1n0Teps APOEexTHBHOCTH 31CPOHAME Wi
pyasMu (pesepca 3JepoHes, pyJieH)

seipaskenns (10.1) npu ¢ = Ae B mpepenax or z =0 mo z = [, rae [, — paccroasue or
3apCAKHA KPRUJIA 0 OTCEKa KPHUTA TOCepeauHe anepoHa (CM. puc. 10 1), momyumm

oV Ao,
AV, (x,, = Xp) = oy Aus) _i""_" gy = %p) = ZG,. (10.2)

OTkyna KpuTHUYECKAd CKOpocTh pesepca [21]

G5 (10.3)

Vo s St st St
®pp ,,
igpey (X5 = Xp)S)
3nech x,, — TOUKA MPHACKCHHS TONOIHWTCIBGHON A3POXHHAMUYECKON CW/IBL, BOIHHKAIO-

men npn OTKJIOHEHHH 3NepoHa (CM. ceucHue A—A Ha puc. 10.1).

Ananmnz 2706 GOPMYaE NOIBOMSET ONPENEIWTh NYTH NPEAOTBPALICHAS DEBEpPCa B
JAHATIAS0HE BO3MOJKHBIX CK(![]DCTE[';I noJjera. CI())I& OTHOCHTCH BCE TE MEpOle}U{TH_H,
KOTOphIE MO3BOJAAIOT YBEJIHYHTH 3HAYEHHE VKPP M BBINOAHNUTE TEM CaAMbIM yCJ]DBHE
pr.p > max*

10.4.3. KoncrpyktveHbie Mepsl Bopslbl ¢ pesepcoM 31epoHos. OCHOBHEIM YCIOBHEM
HETOMYMCHAA PEBCPCA ABNSETCH BHMoTHERue Hepasenctea Vo o > V. . Kak crepyer
n3 BuipakeHEns (10.3), omHMM M3 OCHOBHBIX MyTEH HOBHINICHNS xp.p ABHCTCS MOBHIIIE-
HHC XECTKOCTH KpbLTA HA Kpyuenne GJf,. 310 Moxer GHTH AOCTHTHYTO YBEIHYEHHEM
TINOIIATA TIONEPETHOTO CCUEHNA KOHTYPOB KpPhiia, paboTalomuX Ha KpyueHHe (yTomame-
HUCM OOMIMBKY M VBEJIAMEHUEM MIMPHEL CEUECHMS HOSCOB M BHICOTH CTCHOK JIOHXEPO-
noB). Onmako, kak 210 yxke ormeuanocs 8 § 10.1, Taxme pemenns NpUBOIAT K yXyame-
HAIO A2POINHAMITUECKHX ¥ BECOBHIX XAPAKTEPHCTIK KPELUIA, 3AECh IyHIIC HCHOAB30BATE
MATCPHAEL C MOBHINCHHEMK 3HAUCHMSAMA MOV YNPYrocTH G npn Heboubinom 3Haue-
HHHM yJACABHOO BECA MaTepHaia y. Ha TpeyroibHEX KPhUIbaX HeGObIONO yaMUHEHHS

u3-3a Mx GOABINON JKECTKOCTH M MEHBIUIMX 3HAYEHWSX c; PEBEpPCA HEPOHOB TPAKTHYCC-
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k# He OniBaet, IIpy MAIBIX OTHOCHTE/ILHBX TOMIMHAX NPOGAIS TAKOTO KPLLTA 2MEPOHBI
pacnonaraior 6amke K DPOOABHON ocH camosera B Go7ee XecTKO# YacTH Kpeuia.
Opmako mpy 3T0M YMEHBIIAETCS IUIOWMAah Kphia, oberyxusaemas mexaanaanuei. Ha
caMONETax ¢ KphuibsME GOJIBLIONO YIUTHHEHHS AEIAIOT BHENIHNE M BHYTPEHHUE HICPOHEL
Brewnme 2/1€POHE MCTIONB3YIOT HA BAAETHO-MOCAAOMHEIX PEXAMAX M HA MAIHIX CKOPOC-
TaxX noseTa. borsmol ynpasasiomui MomenT M, IpA MAJIBIX CKOPOCTAX 31ech obecie-
yupaeTcs GOABIIMM IJIEYOM MEXAY BHEIIHHMH S/1epOHAMH. BHYTpeHHHWE 571ePOHEI
NPHMEHSIOT HA BCEX OCTAJABHBIX pEeXAMAax moaera, [ad nonepeyHol ynpapaseMOCTH
caMosIeTa KCIONb3YIOTCS TAKXKe M MHTepuentTopsl, Ha COBpEMEHMEIX CaMOJETaX CO
CTPEIOBMARLIMY KPBUIBAME Gonbioro ymameerns (V. . MEHBINE, YEM Y KPEUTBEB
apyrax OpM B I7aHE) MPAMEHEHHE 18 NONEpPevHoM YIPABISEMOCTH HHTEPIENTOPOB
nogroser nabexaTs GONBIINX JONOTHATENLHEX 3ATPAT MACCH HA YBEIMYEHHE XKEeCTKOC-
TH KOHIEBHX YACTEH KPHUIA, IA€ PACHOJ0KEHH ICPOHH.

§ 10.5. IMBEPTEHLIASA

Ausepzenyus — 310 ABJCHHE MOTEPH CTATHUECKOHA YCTOMYHBOCTH (paspyme-
HHE) KphIA, ONEpeHns, MAJIOHOB KPEIUIEHHS ABHIATE/AEH H IPYIrUX uyacredl miaHepa B
BOJVIIHOM MOTOKE, KOTOPOE MOXKET NPOHSOHTH NPH VB&IMUCHWH YIVIA MX 3aKpYUHBAHHS
A9pPOAMHAMMYECKAMHA CHIAMH, BEJMUMHA KOTOPHX BO3PACTAET C YBENMUEHHEM YIia
3AKPYUHBAHUS.

10.5.1. ®u3H4eCKYI0 KApTHHY SBJEHUS AUBEPreHUHH paccMOTPUM HA mpuMepe
JHBEPreHIHA NPSMOr0 KPhLUIA, KOTOPOE B MOJETE MOA AeHCTBHEM Aa3POAMHAMHYECKHX CHJI
narubaercsd M 3aKpYYHMBACTCS, M3MEHNS YI/Thi ATAKA KPhLIA M BCAGACTBHE 3TONO AEUCTBY-
IOI[ME HA HEro A3POAMHAMHYECKHE CHJIEL IIpH PAacmofoXKeHHH OCH XKECTKOCTH KPHLIA
nozagn sk Gokycos (pac. 10.2) asponMHAMAYECKHE CHUIBL CTPEMATCH YBEJIHUHTH VIO
ATAKH, 4 YBEJMYEHHE YIVIA ATAKW NPUBOAMT K YBEIHUCHHIO ADPOAMHAMHYECKHX CAJI W

T,

Ha puc. 10.2 [21]: &y — HAYATBHBIA yron aTakd; Ao — M3MEHEHWE YI/IA aTaky MOf
NeACTBHEM CHahl Y; AY — npupamesue aspoaHHAMHUECKON CHUIBI 38 CUET YBEAMHUCHMS
yoia araki Ha A Py, — YUPYIHe CHIbL KOHCTPYKUME KPhUTa; M, — MOMEHT ynpyrax
CHJ1, ONpefeNseMblil TAK e, KAK H NPA DACCMOTPEHMH SBJICHUS PEBEPCA; X Xy — COOT-
BETCTBEHHO PACCTOSHME OT HOcka mpodmas 1o dokyea 1 LK (o - xp= Ax); M., —

M asp

$ Y1 Pynp

Y\h\ r%"
2 V:M/S, b2

o S : - = et

dptda

Puc. 10.2. K noacHeHHio ABJEHAH NOTEPH CTATHYECKOH YCTOHYHBOCTH KPELIA
(auBeprexuAn)
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MOMEHT aspoamHamMuuecknx cua (Y + AY), Mnsv =(Y+ AN (xy - xp) Sl — TUIOMAAh
OTCEKA KPHUTA HA PACCTOSIHMY [/, OT 3a[€KA KPhUId.

Kax cnegyer ua puc. 10.2, npn paBeHCTBE MOMEHTA yHpyrax cua M., momeHty
A9pOAMAAMMMECKHX CHT M, (MoMenTy maps can {V + AY; P, p}) 6yner UMers MecTo
ynpyroe pasHosecue. ITpn nansueifuem yBeTMUERHN CKOPOCTH SHaueHme M, = craHer
Gonbime, yeM My, ¥ YOpyrHe CHIHI YAKE HC CMOTYT CONPOTHBISTLCS HA/TbHEHImM
netopManuam kpbiia. OHO NMOTepAET YCTOHYMBOCTR M pa3pymmrcs (yron Aa HauHer
HEOrpaHWYEHHO BO3PACTATS).

10.5.2. Kpuruieckas CKOpPOCTh JWBEPIeHIMH ONPEACIICTCS H3 YCIOBHS My ™ Mo,
H cAeMaHHBIX B mogpasn. 10.4.2 nonmymermit

¥ + ANk = xp) = e)'mg £ S r— A.zﬁ;’_s Ax =%GJ (10.4)
X
Orkyna
2
%
c;cuwslﬁ\x
s SUCQLT o0 K e (10.5)
G

K o pVK'p.n
i Cy 3 S5y hx

K

U3 suipaxenna (10.5) MoxHO onpepennth Haucaune V=V, x» TIPH KOTOPOM Aa — e
Jlna 3TOTO AOCTATOYHO NMPHPABHATE HYJIO SHAMEHATe b Bupaxenus (10.5). Torma npm
L=Iln 8§ =8 [21]

T s , 10.6)
Ly - Xp)peys

10.5.3. KOHCTPYKTHBHBIE Mephl GOpbOn ¢ NMBEpreHupei. Ocmnmm ymomem
MPEAOTBPAMICHMS AMBEPTCHIMM SBINETCH BHINONHERWE ycrnosas Vo o AR R
cneyer u3 supaxenns (10.6), KoHCTPYKTHBHBIE MEps GOpBOBI C nmeprenuncn BETIOUA-
10T B cefs MEpH MO YBEIMYCHMIO KECTKOCTH KOHCTPYKUWH ATPErdTOB MUaHepa. DTu
MEpH yXe paccmMaTpuBaTack B nofpasd. 10.4.3. Amanms sawanus wa sHaucwume V 4
BXOASIMX B BHIPAXKCHHC (10.6) BenMuMHE NO3BOIHCT OMPEIETHTH W APYrHE Mephl 6o)
¢ museprenumeil. MeHee NOXBEPXEHL TMBEPreHIMM KPEUThS MAILIX Y/UTMHEHHA ¢ Ta_‘lCEM
pacupene/ieHHEM MATEPHANA KOHCTPYKIMH IT0 KOHTYPY CEMEHHMS ATPEraTa, NPH KOTOPOM

Xg — Xp ~ MiN, a TAKXE CTPEIOBHIHKIC KPbUThst € % > 0, Tak Kak y HAX MEHbuie c; "
OHHM DOpH Hﬂmﬁe ﬂﬂ.prHlﬂ!alﬂTCH Ha YMEHBIIEHWE YIJd aTakd, 4YEM 3HAYHTCEIBHO
yeemuuusaior V., (M. pre. 2.10, aun 3.17, @). Kppuissa ¢ oTpHUATENLHONR CTPETOBAI~
HOCTBIO, Haoﬁopm npu u3rnbe 3aKPYYMBAIOTCS HA YBEAHUEHUE YIVIA ATAKH H, KAK 3710
smmu u3 Tex xe rpaduros V, o = f(x) (cm. puc. 3.17, @), AMEIOT HUZKAE AHAUEHUY
Vipne D70 LTHTENBHOE BPEMS CAEPKMBANIO MPHUMEHEHNE TaKMX Kphuthes. Celfuac wenos-
mnaﬂﬂe Ha Takux kpeibsx KM ¢ onpepeniennoli opueHTANMER HECYIMX CJIOEB, OCYILIEC-
TBASIOMMX NOATST HUXKHCH NCPEAHEH YaCTH NOBEPXHOCTH KPhLIa W NPENSTCTBYIOMMX
TEM CAMBIM YBEIHYEHHIO YIJIOB ATAKA KPBiA OPH €ro narnbe BBEpX, NoaBoIfaeT JIMKBH-
AMPOBATH OTOT HEZOCTATOK.
SlBaeHnd peBepca M JMBEPreHIMA MOTYT BOIHHKHYTh HA arperatax IUIaHEpa npH Bx
Harpese u Goesom MOBpexaeHHH, OCIAGMIOMEM XECTKOCTh KOoHCTpyKuuu GJ,. Ipu
HArpeRe CHEXKAIOTCA 3HAUCHHH MOAYJed ynpyrocTd E u G H NOABASIOTCA TeMnepaTyp-
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HBIC HAOPSKCHMS, 4 Tpn BOEBHIX MOBPEXIACHHMSIX HAPYWAKTCS PaboTocnocobHocTh
CHJIOBHIX J7EMEHTOB TPH BOCHPHATHM HM3rHba M 3aMKHYTOCTH KOHTYPOB, KOTOPHIE
AO/DKHE BOCIPHHMMATE Kpyyenwe, [103TOMY KOHCTPYKTHBHEIE MEDHI, CHHKAOLIHE
TeMmeparypHbie Hanpsokenns (cM. § 1.9) B KOHCTpYKUuM, ¥ MEphI, NOBRIIAINIHE €€
GOEBYI0 XKHMBYUECTh, TOJOKHATENLHO CKA3HBAIOTCS HA NPENOTBPAIEHMH MOSBICHUS B
NoIeTe TAKAX OMACHBIX A3POYIPYTHX SBJCHAMN, KAK PEBEPC M AMBEPreHIms,

§ 10,6, BEIHYKJIEHHBIE KOJEBAHHWS ATPETATOB CAMOJETA B NIOJIETE

Konefanusa arperaToB camosieTa B MONETE BOJHMKAIOT MOJ BOdaeciicTBHEM
BosMymaomEx cun. Mx mcrousmku: KoneSaHWS CHAOBOL YCTAHOBKM, aKyCTHUECKHE
koneGanms, crpensba wa mymek, TypGyaenTHas aTmocepa, COPBAHHEIA MOTOK OT
BIEPEIH PACTIONOKEHHEX yacTell camoneTa, BosHMKAOmMe NpH 3TOM CHJIHl BH3HIBAIOT
kone(anua arperaTos IiaHepa (KpHUIA ¥ ONEpeHHs) M HX OTASIBHHX YacTed (HANpAMED,
nanexeii), Cosnaaenue uacror coGCTBEHHBX ¥ BRHYXKIACHHBIX KONeGanuit NpHBOIHT K
PEeJOHAHCY M YBENHUEHNO aMiuTya Koxebanmit, Camu xonebanuns (Hanpumep, DUKIH-
yeckue BofeicTeus TypOyaeHTHONH aTMochepH Ha TsXKe/bie J03BYKOBbie HEMAHEBPEH-
HEE CAMOJETH) NPHBOAST K YCTANOCTHOMY M3HOCY KOHCTPYKIMH W £€ CTAPEHHIO, K
BHIXONY M3 cTpos ofopyaosaHus, npubopos u T.1. BuHyxieHHEE Konefanus MoryT
BOSHMKATh B PE3Y/ILTATE BIAHMMOACHCTBHS ASPOIWHAMHMMECKHX, YIPYIMX W HHEPUMOHHBIX
cun (aaTTep KpHNa, onepeHus, nanenbHsl daaTTep u Ap.). TpPaHC3BYKOBEE BEHYX-
nenHbie konebanma pyaeil (37€pOHOB) MOTYT BOSHUKHYTh M3-33 HETOUHOCTH OOBOAOB
arperaTos IJIAHEPA W pyaed, HECAMMETPHYHOCTH CKAYKOB YIUIOTHEHWS #W JO(TOB B
TIPOBOZIKE yNpaBieHus pynasamu (aneponamu). Tak, HanmpuMmep, W3-3a NMEpepacrpeacICHUs
HATPY3KM HA NOBEPXHOCTH pynedl (371EPOHOB) HEPABHOMEPHOCTH CHJI, NEHCTRYIOMIHX HA
PY/b TPH HECHMMETPHYHOM [TEPEMEIIEHHH CKAYKOB YTUIOTHEHHMS 10 ONepeHHio (KphLTy),
MOXET BHIZBATh £r0 OTK/IOHEHHE M NMPHBECTH K KoneGaHHsM onepeHHs (KpeLia).

10.6.1. Badruar onepeHnst — 510 BHHYXICHHBE K01e6aHus ONEPEHns Mox Bosneli-
CTBHEM COPBAHHOIO 3aBMXPEHHONO MOTOKA OT BNEPEIM JEXAMEro KPsla, HAACTPOEK HA
(hrosensoke, MHAOHOB ABMTATENEH, NoaBeCHHIX GAKOB, OTKPHITOTO TPY30BOTO JIOKA M T.1..
TTpu BOSHHKHOBEHHMM PE3OHAHCHHIX kojefaHuii BOIMOXKHO GHCTPOE paspywieHHE KOH-
crpyknua. B apyrex cayuagax MOBTOPHBIC HAYPY3KH HA ONEPEHME MOTYT CO BPEMEHEM
NPUBECTH K Er0 YCTAJIOCTHOMY Pa3pyIIeHHIO,

Paanmualor ckopoctHoll M HeckopocTHoOl Gadruar. Cropocmuold Bagmunz BOSHAKAET
HA OKOJIO3BYKOBRIX CKOPOCTSIX TOJIETA MPH OTPHIBE NOTPAHWYHON CIOS NPH BO3HAKHOBE-
HHA CKAYKOB YIUIOTHEHHS, HecKopocmuol fadhmuns — NpH CPEIBE TOTOKA Ha BOMBIIMX
VIIaX araku. JHeprus BAXped npu ckopocTHOM BadTHHTE B JECATKH pa3 MPeBOCKONHT
9HEPIHI0 BUXPEH NpH HecKOpocTHOM Dadruare.

Mepum Gopnobu c 6adh THHIOM 3aKIOUAITCH B YIYNNEHHN AIPOAMHA-
MHuYecKHX (hOPM caMoneTa, CHHXKGHHH HMHTepdepeHLMOHHOTO BAHSHHS ATPETATOB B
MECTAX MX CTHIKOB, B BHIHOCE OMEpeHMs (rOPMIOHTAILHOIO) M3 30HEL CITYTHOW CTPYH (CM.
puc. 5.3) 1, HAKOHE1, B HEJONYLIEHNA TEX PEXHMOB MOJIETA, MPH KOTOPHIX TOJIHOCTHK
npegoTepaTTh GalTHHT He ygaeTcs.

§ 10.7. ®IATTEP

Dagmmep — 3710 camoro3abyXAAIOMAECS HEdaTyXaOmMMUE Konebanus yacrel
€aMOTeTa, BOIHUKAIOMME B PE3Y/ThTATE BIANMOACHCTBHA A9POIMHAMMYECKHX, YIPYTHX
u muepuuonHbx cwr. C mpobnemoit natTepa kpeUia, ONEPEHHS W APYIHX HacTed
CAMOJIETA CTATIKHBAJIHCEH KAXBIA Pa3 MPH PE3KOM CHHXKEHWH JXECTKOCTHEIX XapakTe-
PHCTHK KOHCTPYKUMM (MEPexos X MOHOIUIAHHOMY KPBUTY, CHHMKEHHE OTHOCHTEThHBEIX
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TOMIWE TpodUIeif, Nepexoa] K CTPEJOBAIHNM KPBLIBSIM) M MPH PE3IKOM YBEJIWUEHHH
ckopoctedl nonera. PaapymmTesnmwie nocrieacrsus hraTrepa NpPUBEKTN BHHMAHHE
Takux yuensix, kak M.B, Kemmsim, E.IT. poceman, B.H. Benses u ap, DmuMu yueHsmvm
Grna paspaboTaHa TeEOpHs, MPOBENEHBl OJKCTEPHMEHTATBLHEIE WMCCACNOBAHAS 9TOTO
OMACHOrO SBJCHWS ¥ MOAYMEHb OCHOBHBIE COOTHOMIEHWS 718 OmpeAeneHus Vi, ..
Cetiuac Gea MOATBEPAIEHHS TOTO, YTO KPMTHYECKME CKOPOCTH, MPH KOTOPHIX HACTYIIAIOT
pasmaunse dopMer daaTrepa, pr-tbl > Vyax» HY OIHH CaMoJeT He cepraduuupyerca.
3anac mo V., HOMKeH OWITe TAKMM, urabE comonanocs venosne Vi, > (1,25...
1,3) Vypaye B Hacrosmiee spems masectdHo Muoro iopm duiarrepa uacred camonera,
OTMHYAKOIIMXCS pﬂﬂﬂ}l‘H{HMl{ COUETAHHAMA REd)OpMaHHﬁ KDHCpr'KI_I}W] BO BpeMs
konelGanui. Hanbonee pacopocrpaHeHHBIMA H3 HAX SBJISIOTCS:

WArMOHO-K Py TH/ILHENA (hAATTEp KPEUIA (ONEpPeHNs), CONPOBOXIAIOMMICS Harnbom 1
3AKPYUMBAHMEM KphiAA (ONEpeHnd);

HarubHO~ (Wim (M) KPyTWIBHO) BepoHHbG duiarTep, npa KOTOPOM MPOKCKXOANT HArMD
{KpyYeHHE) KpPHLIA WJIH H TO M APYIOE BMECTE ¥ OTKJIOHEHHME DACPOHOB;

AarubHo- (Mm W3ruGHO-KPYTIIBHO) PYJeBOi (haarTep ropH3OHTAIBHOND ONEpPeHus,
COMpOBOXAATOMMACT MaruboM (MarmboM M KPY4YEHMEM OAHOBpEMEHHO) dioaenaxa u
CHMMETPHYHBIM OTKJIOHEHHEM pYyJei,

3aKOHOMEPHOCTH BOSHHKHOBEHHMS M DA3BHTHS PA3TMuUHBIX Buaos daaTrepa obumme.
Huxe B xauyecTse npumepa Goaee noapobHO PACCMATPHBAETCS H3THORO-KPYTUABHAI 1
marnbHO-21epoHRbH (aTTep.

10.7.1. MarnGuo-kpyTv/ibHbIH (hIaTTep KPhUla — 570 Takas (OPMA HE3ATYXAOMINX
BEHYAKACHHHX Konebanuit Kpriaa, KOTOpas XAPAKTEPHAYETCA COBMECTHOCTBIO HarnbHo-
KPYTHABHBIX Komefauuil Kpeia u HanwuueMm Bo30yxpawmux u gemnbupyommx
A9POAMHAMIYECKHX, YAPYIHX H MHEPUMOHHNX cwit, Jas Toro utobnl Konebanua et
HE3ATYXAOMEAMA, HANO, yTobE padora Boabyxaaoummx cun Omia paBHEa wim Obuia
Gonpime paborsl AEMIMAPYIONNX CHJT, A caMy KoaeOaana OLUTH COBMECTHEIMY MarnGHo-
KpPYTHIBHEMA. COBMECTHOCTh MBrMOHO-KPYTHIBHEX KOJeOaHUM KpLUTA TPAKTHUECKH
BCETAA HMEeT MecTo. JTo OOBACHAETCS TCM, UTO BHE 3ABHCHMOCTH OT TOro, Kakos
HAYANBHBI MMITY/IBC, BHI3BABIIAN Koae0aHUA KPBUTA, — HATMGHEIT WIH KPYTRIRHEN, 1a-
3a HeconageHmit muaEmit LM u LI2K ceuenmit xoneSarus n aed)opManum Kphlia Beeraa
COBMECTHEL. DT0 HOJOXKCHAC WLTOCTPAPYETCH [PX PACCMOTPEHHH (DMAMUeCKOH KapTuHb
thaarrepa.

DPusnueckag Kapruua uarudHo-KkpyruarHoro Gpaar
T e pa Ynpouensas (HAAUCCKAS KAPTMHA TAKOIO (uUIATTEpPa MUTIOCTPUPYETCS HA DUC.
10.3. TTycTh KpBinO CIYUAHHEM NOPHBOM BETPA HJH OTKIOHEHHEM IEPOHA OTKJIOHHIOCH
OT HEWTPAJIBHONO NOAOKEHMS BBEPX WM BHU3 (HA BEIMUMHY Y 19 PACCMATDHBAEMOTO
OTCEKA Kphina, mwiomageo 1:5). Kpwuio ympyroe, m B cAcaylommii MOMCHT MOcnc
IPEKPAIICHAS BHEITHErO BO3IEHCTBNA OHO HAYMHET JBHTATLCE K CBOGMY HEHTpAIBHOMY
nonoxcHuio, Habupas ckopocte. MiMes npum nogxone K HeHTpanbHOMY MOJOXKCHHIO
MAKCHMANTBHYIO SHCPrui0 (cM. smiopy ¥ Ha puc. 10.3, @), KpeUIO TPOCKOUAT 910 MOJIOAKE-
HHE W JoMdeT 40 ympyroro KpalfHero motoxenud. Tak HAYMHAeTCA Ko/elaTefbHIl
npouecc. Ilpm sToM amiopsl ¥ 1§ Ans paccMATPHBAEMOTO OTCEKa (ceuenms a—a) Gyayt
MMETh BUA, mokasasHmH Ha puc. 10.3, o. Ecma xapakteprsie Toukn [IM, 11K u F B
CEYCHWN KPELUIA PACTIONIOXKEHH TAK, KAaK 3TO MoKasaHo Ha puc. 10.3, 6, To npu xoneba-
TEJLHOM M MOCTYNATE/ILHOM ABMMKEHHMSX KPEUIA 3T0 ceucHMe Gyaer nepemMemarscs Bepx
1 BHHZ (MsrubHBle KoneDaHns), BOeped o NONeTy, 3AKPYUMBATECH HA YBEJIHUEHHUE WIIH
VMEHBIICHHE YIJA ¢ (KpyTHAbHBE KOIeGAHAN).

Ha puc, 10.3, 6 noxasaus npoMEXYTOHHHE MOIOKEHHS OTCEKA (B CEuCHHEM a—a)
KPHUIA 32 OfuH nepuop koaeSanuit, B nosoxennn [y =y .. ¥y =0, ¥=3 ;¢=0,

CHIa MHEpOHA P, HMEET MAKCHMATBHOE 3HAYEeHHe, Tak Kak ¥ = ji ... Ilpu gerxerm
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Puc. 10.3. K noscHeHHI0 SBJIeNus BOSHEKHOBEHHS H3rHOHO-KPYTRALHOTO (hAaTTepa KphbLia

BBEPX W3 nonoxexnd [ B nomoxkende /T nox AHCTBHEM MOMEHTA OT CAAL HHEpUMA P
Ha naede (X - Xy) KPHAO (ero oTCeK) HAUMHAET 3aKPYHMBATHCH HA MOIOXKHTEILHEIH
yron ¢, BCICACTBHE UErO MOABHTCH MPHJIOKCHHAd B (OKyce F MONOMHHTETBHAS A3POnH-

HAMHUYECKay cwna P, = c;tp' 1 bp V2/2. Bra cuaa cosnajaer no HANPABJAEHHIO C
NCPCMEIIEHHEM OTCeKa npH msrmbe Kphuia, M mostomy cina P, Gymer mrpath pomb
B0aOyxuaiomeid curst (poabp Kamana, TpaHchopMUpYIOWEro SHEPrHI0 Haberawuero
NOTOKA BOdAyxa B sHeprurd xonebanwii). OQHOBPEMEHHO NpH NEPEMENIEHHH OTCEKA
KphUId BBEPX HA HErO HAUHET ACHCTBOBATH MOTOK BO3AYXA CO CKOPOCTLIO —Y (CM. pHC.
10.3, ), uro mpUBEKET K MEMEHEHHMID €0 YA arakm Ha Ao = -3/V. Beaeacreue aroro
MNOYBHATCA SIE ONHA NONMONHATENhHAS npnnoxermaﬂ B q)oxyce AIpOAMHAMHYECKAN CHAa
P, = cyAo-1:bp¥*/2 = -cf-1-bipV*/2)y/V. 3ra cuna (co smakom MmHYC)
HATIPABIEHA TIPOTHB MEPEMEIEHHS OTCEKA TPH Marube Kphiia, ¥ mOITOMY HIPAET Podh
nemochupyromeit cuns. B nonoxenun (I yron sakpyyHBAHAS ¢ M CHIA £, nocTHraT
Makcumyma; cuna P, = 0, Tag kax ¥ = 0; cuna ‘F‘J1 = P.': max> TAK KAK ¥ =Y., .

Ilpn nepememennn OTCEKA KPHUIa H3 mosoxkeHms [V B monoxerme V sHaku § (a
crano OuTE, ¥ CHAH P,) H3MCHSIOTCS HA 0OpaTHBIC, W MOMCHT OT CHiel P, Ha TLIeve
(xp - Xy) HAUHET DASBOPAUMBATL OTCEK Kpbula (CEUEHME g—d) HA YMEHBLIIEHHE yriaa
¢. Cuna P yMCHBIOWTCSH, A M3-32 YMCHBIICHHS ¥ YMEHBUIATCH W CHJIA P,. B nosoxennn
V=0, ¥ =-Fnu ®=0. Orciona P, =0, P, =0, rax xax y = 0.

OpuenTanis OTCEKA Kphina B monoxennsx VI..IX TOBTOPAET pACCMOTDEHHYIO BhINE
kapruHy B ofpaTHoM mopsake. UMTaTeno NpPeanaraeTcs CAMOCTOATETBHO B TOM XKe
NOpsAKe NPOAHATMAMPOBATL HTH MOJ0KEHHS.

[Tpw nBHKEHUY OTCEKA KPhLIA BHH3 B Ty K€ CTOPOHY OyIET HAaNparjIeHa ¥ cuia P,
Caeposartensro, cuna P urpacT pons Bo30yRAammel CHibl B TCUEHHWE BCErO NEpHoAa
konebanmg, Bcero koneGaTeNsHOrO mpomecca. AHATMAMPYS H3MCHCHHE B TCUCHHC
nepuoga Koxebaswit gechopMaimn u3ruba M 3aKpyuUBaHU, YOCALACMCH B COBMECTHOCTH
uarnBHo-KpyThabHex KoneGanwmid, Capur das mexay nedopMaumsmu e uaruda y u
saxpyuusanus ¢ pasen /2. Ilpa y =y, wmeem ¢ = 0 u, naobopor, npu y=0: ¢ =
= . Ecm & # /2, 1o P, aums acte nepuoja GyieT HANDABICHA B CTOPOHY HBUXKE-
HuA. OgHAKO B 3ABHCHMOCTH OT CKOPOCTH TIOJAETA MOCTYNAWMEH B Koaeboniyiocs
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CHCTEMY DHEPTHH M B O9TOM CAyYae MOXET XBATHTh A8 nogacpxanus konebamwuii.
OcroBHY10 posib B 0Bpasopanmy casura a3 e HIpacT A9POINHAMHYECKAN MOMEHT OT
Boabyxpalomed cuiibl Py, 3Hauenne 9Toil CHIIB HPONOPLHOHATEHO KBAIPaTy CKOPOCTH,
a smavenme P, — cxopocm B nepsoi crenenu. OTCIONA ¢ POCTOM CKOPOCTH 3Hauerne P
Gyner pactu Bmcmec uem P, padmx namencrns pabotel otix cwn A, u A, 10
cKopocTH nokasad Ha puc. 10. 3 a. Ipu V= 0 nonyuaem A, > 0 sa cuer paﬁm‘m )mpymx
cun (cua Tperms). Ckopocth, npn KoTopoit A, = A, HAIHBAETCS KPUTHYECKOH CKO-
pocteio narrepa V e 7 '=" Ko:leﬁamm KpPBIJI4 HOCHT T'dPMOHHYECKHI
Xapakrep. Ipa V > I}:p o Ay <Anm xonefaHns NPOHCXONST ¢ HAPACTAIOMIEH AMILINH-
TYN0.

10.7.2. KOHCTPYKTHEHBIE MEpbH N0 NPeAOTBPAILCHHID ﬁamﬁﬂu-xpymnwom
(hnaTTepa BKIIOYAT MEPH, MOIBOISIOMIHC BEIONHNTS yerosne Ve, ¢ > ax: KpuUTH-
HecKas CKOpocTh haaTTepa MoXeT OhTh OpHBIHKEHHO ONpeacicHa u3 yEJ'lOBHSl pane}l-
CTBA MOMCHTAa A9PONVHAMIUECKOI BO3OY:uaromeit CHrbi J'% MOMCHTY YTIDYTUX CHJI M

Wcnomssys suipaxense (10.1) u crerassse s nopasa. 10.4.2 nonymenns M, =
GJ,
= ¢, MOJVYHM
IK
GI V
Ko P g - xp) = e i BB e S (10.7)
5 o 2
10.8
pr.d; w- ( )

= .xF)pc;b

KoucrpykTHBHBE Mepw mo npegoTepamennio duarrepa skaouaiotr B cels yke
PACCMOTPEHHBIE BHIIE MEPHI 10 NMOBLUNCHMK KECTKOCTH KPBUIA HA Kpyuchue GJ,, a
TAKXKE MEPHI, NPEIOTBPAILAIIIME HWIH CHIKAWMIME B3AHMOACHCTBHE A2POIMHAMHUECKAX
W VHEPLUHOHHBIX CHJ 34 CYeT YMCHBIICHHS [UICUa MOMEHTOB 3THX cui. (Mnartrep He
BOZHMKHET, ECHIM Xp = Xp WM Xy < Xy < Xp (0AHAKO npu A, < A, thaarrep HE BO3HH-
KHET M NPH X < Xy < xp). Chmoxenne nonoxermi xapamcpﬂux Touex cevenust KpPbijia
LM, LK n F nocruraercs: TaKMM pasMEINEHNEM CHIICBEIX JJEMEHTOR TPY30B BAOME
x0pas KpeLia, koropoe emeraer LM cevenns xpeuna snepen. Jaxke Hebonsmoe cMeme-

, wue [IM Briepen NpUBOIAT K YBETHUEHWIO 3HAYEHHIA Vo o TAK KAK TPU STOM YMEHBIIA-
eTcd mwedo (Xp - Xy} MHEpUMOHHOH cuam P, sakpyuwsatomeit xpuao. Ilpn xp -
- Xy = 0 cmarTep npocTO HEBOSMOXKEH, TAX KAK OPEIOTBPAINACTOS COGMECHIHOCMb

HEIX ¥ KPYTHILHWIX KoaeOanwii Kphiia, SBAAKMASCS BaKHCHIIEM VCIOBHEM
BOSHAKHOBeHHS (hrarrepa. 3Ty Xxe menb (xp - Xxy) ~ 0 mpecmeayer ycramoBKa Ha
KPRJIE NPOTHROGIIATTEPHEIX TPY308, YCTAHOBKA TAKMX IPY30B B HOCKE KOHIIEBOW YaCcTH
KpPBLIA, 76 YCKOPEHMs § AOCTArAT HAHOOJIBLIEND 3HAUEHMS, NOJBOJSIET PEWIATH 3ajauy
Bopebul ¢ ¢narrepoM NpH HAMMEHBIIHX 3aTparax Maccel. [TOMOKHTENBHYIO POib B
PCHICHHA TAKOW 3ajauyd 4Urpact )’CF&HDBKQ Ha Kphh'lc JJBHI‘aTEJIEﬁ € BBRIHOCOM TIOHDJ C
ABMTATEASIMH BICPEA MO OTHOWICHWIO K XOpae Kpeura. [IpumeHeHue TpeyronsHex v
CTPEIOBMAHBIX KPbLTheB ¢ ¥ > 0 # Gombmmm CyxeHueM, ¥ KOTOPEIX M3ra0 COmpoBOXKIaeT-
Cd 3aKPYUMBAHWEM KPhLIA HA YMCHBLICHHAE YIVIA ATAKH, NO3BOJISET YMEHBIIATD JHANA30H
H3MEHEHHWH JCTIOJMHHATEMBHBIX 43pOAMHAMHYECKHX CHWJ, BOJHHKAKOIHX B [OpOLECCEe
koneBaHni, ¥ OTOABHHYTh TEM CAMBIM 3HAUCHHE VKP-‘P B CTOPOHY BOJBIIMX CKOPOCTEH.
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Puc. 10.4. K noacHeHIIO a8ICHAS BOZHRKHODE-
Hpst H3rBGHO-31ePORHOrO (aTrepa

10.7.3. Warubno-aneponnsii daar-
TEP Kppliad — 310 Takas Gopma Heda-
TYXAMNX BhIHY KASHHBIX Konebanni,
KOTOpasd XapakTEPU3YETCsl COBMEC-
THOCTHIO M3rMOHBIX KoMeGaHMi KpbLId
M OTKJOHEHWI H1EPOHA ¥ TAKHM COOT-
HomendeM Boabyxnawommx P, n aeM-
nupyonmx P cwi, Korga paSora
BoabyKIAROmHX cwt paHa wim Goabue
paﬁom Aemiupupylonmx cmn (A, =

. Onguueckas kapTHHA BO3HI-
X Knonenﬂﬂ naru6HO-91epoHHOTO (hat-
t:__,_ Tepa NPHHUANHAIEHO HE OTAMYACTCH
OT PacCMOTPCHHON BhIMIC (PH3AUECKON
KapTHHR MIrHGHO-KPYTHIBHONO (hraTTepa. OTKIOHEHHE HecOANAHCMPOBAHAOIO D7CPOHA
nof neicTBMeM COGCTBEHHEIX HHEPUMOHHBIX CHJI, BOSHHKAIOWEE NIPH Cay4aliHOM OTKIO-
HEHHH KOHILEBON YACTH KPbLIA OT HEHTPATBHOTO NOJIOXEHUS , IPUBONHT K BOSHHKHOBE-
HMo Boa0yxaamux 1 geMndupyomux asporraamuieckux cia (puc. 10.4). Ha atom
pUCYHKE TOKa3aHBl MOJIOKEHNS KOHLEBON MACTH KOJeG/IOMErocs KpuUia W DXepoHa B
TeUEHHE TOTYNEPHONA TP NEPEMEIICHHAX KPhiJia B3 HIXHEro noaoxenus [ (y =y, ..,
¥=0, ¥ = Jay) & Heltrpansaoi mama 7 (p=0, ¥ = Jp.., ¥ =0 (om. pue, 10.3, @)
H jasee K BCpxHeMy nofoxedmio V, w camst Py, , P, u P,. B monoxennn / cura
unepumn, npanokednas K 1M aaepoHa Ha paccrosHMM @ OT OCH BPALICHHS W paBHAS
Macce S/CpOHA, YMHOXKCHHON Ha ¥, CO3JAET MOMEHT, OTKJOHSIONIMA 3JEPOH B CTOPOHY,
TPOTABONOIOKHYIO JBMXCHHIO KpEUTa (monoxenne 10, Tlpm aToM HA KpeUTE, OTBHXKY-
meMed B BOINYIIHOM IIOTOKE, BOSHUKAKIT JONMOTHUTEILHBIE AIPONMHAMHYECKNE CHILL P
A P, NPHIOKEHHHE COOTBETCTBEHHO! P, — B LGHTPE JABACHHS CUJL OT OTKJIOHEHHS
anepuna, P, — B doxyce xpbiia (cM, p}rc. 10.4) M3-3a €ro BePTHKANLHOIO MEpEMeLICHHS
€0 ckopocteio ¥. B nmome}mu 111 OTKJIOHEHWE SNepOHA AOCTUIAET CBOErO MaKCHMAILHO-
ro smavcams (3, max) - COOTBETCTBEHHO MAKCMMYMA AOCTHTAKT M SHAUCHHS
BO30yKAAKOLEiH " ,ueunmnpylomen can. Kpeiio s konebarensnom TPOLECCE MPOXOANT
HeWTpaIbHOE NOJAOMKEHHe, NOCAE UEero CKOPOCTs ero BEPTHKANBHOO NEPeMEelleHHs
HAYMHACT NANATh, 3HAK YCKOPEHHS MEHSETCS, M3MEHsS HATIPAB/JICHHME NEACTBHS MHEPUW-
OHHOM CHAIBL. YTOJ OTK/IOHCHHS S1EPOHA 8, HAMMHACT YMEHHILATHCH, YMEHBIIAIOTCS 1
cunst Pyn Py, B nonoxesun V &y, =0, y=yp.0, =0, §= g, Py =Po=p =0,
,ﬂﬂ.ﬂhﬂ.[e I[pﬂ NBMJKEHHHM KPbLIa BHHM3 BCE NOBTOPAETCH B OﬁpaTHOM mopsinke.

Uuraremo npeataraeTcd CaMOCTOSTENBHO AON0MHATS (PUIMUECKYI0 KapTHHY M3rnGHO-
SCPOHHOTO (hAATTEPA PACCMOTPEHHEM TIOOKEHMIT KPBLIA 33 BTOpol noaynepuon. Kak
BugHo u3 puc. 10.4, Bo Beex nmoaOKeHMsX CHAa P, OKa3HBACTCH HANPABJISHHOM NO
BEPTHKANLHOM CKOPOCTH JBHXKEHHS KpEUIA ¥, M DOITOMY OHA SBASCTCH BO30YXIaK0-
meii. Cna £, HATIPABJICHA TIPOTHE M3TMOHOTO NBHKEHWS KPhLIA W SRANETCS Aemiupy-
toweit. 0T cooTHOMmeHMs pador 3THX CAi 3aBUCHT, GyayT Ju BOSHMKawWMe Konebanus
KPBLUIA 3aTYXAOMMMA uinl Hesaryxawmmmi. Kak w npu apyrax topmax dmartrepa,
CKOPOCTh MOJIeTd, TIPH KOTOPOH Ay = A |, HAIBBAETCA KPUTHUCCKOA CKOPOCTHIO
Qnarrepa Vy, 4

.
Y necfanancuposannioro anepona LM ero cevenuit HAXORETCA NOIATM OCH €10 BPATHEHHE,
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10.7.4. KOHCTPYKTHBHBIE MEPLI MO NPEIOTBPALIEHHI0 M3HOHO-a1epoHBOro (uatre-
Pa BKTIOMAKT MEPH, MO3BOJSIOMUE BHNOAHMTE yenosue Voo > Vi D1 Meph
BKTIOUAIOT MPEXAe BCErO BECOBYIO OAJAHCHPOBKY 9€pOHA, YTOOB CHA MHEPUMH
JIEPOHA, MPHIOXKEHHAA B ET0 HM, HE Cco3gasana MOMEHT P“"a, ﬂTKJlO!lﬂlOlﬂ[tIﬁ 34'.[2]]0!3
B CTOPOHY, NPOTHRONONOKBYIO BEPTHKANBHOMY ABYKEHMIO Kphia. Becoraa Ganamcnpos-
ka aneposa (a = (), yBeMYEHME JKECTKOCTA TPOBOJKH YIPABJCHAA H YCTPAHEHAE B HEil
AOGTOB NMPAKTHYECKH HCKIIOYAIOT BO3MOXKHOCTh TMOSIBACHAS HM3THOHO-51EPOHHONO
aarrepa.

Banancuposka snepora — 310 cMmemende 1IM anepona Ha OCh ero Bpamenns
(100 %-pas Ganascmposka). OHa OCYINECTBASETCH C NOMOMIBKY PACCPEROTOUEHHBIX
TpY30B, 3aKPEMIAEMBIX B HOCKE anepoHa (c. 718 na puc, 4.12, 0), WK COCPENOTOYEHHKIX
]"pySOB - HAa KpUH]]]TeﬁHe BIOEPEAN OCH BPALIEHHH 3JIEPOHA. l_[pl?! HCNOb30BAHHK
PACTIPENEIEHHON0 IPY3a B HOCKE EPOHA BAOJIL M0 €10 pasMaxy OanaHcMpoBKa SNepoHa
NOJYUAETCs JOCTATOUHO PABHOMEPHOW 0 ero JUIMHE, HO M3-3a MAJION0 BRIHOCA IPY3a M0
OTHOMIEHMIO K OCH BPAIIEHHs] MAcca rpysa nosmyuaercd SOmbiueit, YeM s cocpeioToueH-
HOTO TPy34, KOTOPHIA MOKHO BHIHECTH BIEPEA HA KpoHmTeine Ha Gonbmee paccToaHne
(cMm. puc. 4.12, a — Ganancup 7 B uenTpe paamaxa anepona 9). B arom cayuae mMoxHO
npu BOBINOM PAIMAXE IEPOHOB TMOJYUHTH BRIMTPHIN B Macce DajlaHCHpOBOUHOIO TPysa.
Eme SOJIIJIIXE YMEHBIIATH Maccy GaﬂaHCHpa MOZKHO, YMEHbIIAA Mar.cy XBUCTDBﬂﬁ YacTH
3/IEPOHA, MCOO/Ib3ys B KOHCTPYKLMH 9TOM YACTHM 3/CPOHA JIETKMH COTOBHINA 3anOJHHTETH
(cm, puc, 4.12, ¢). Oanako npw MCNOAb30BAHMM DanaHCHpa BOSHWKAKOT TPYAHOCTH,
00 yCIOBNEHHBIE TEM, YTO NPA OTKAOHEHHH S/CPOHA M CBASAHHOrO C HAM (anaucHpa HAZO
Eﬁecﬂe'ﬂ{‘]‘b LEJIOCTHOCTE Kmn'ypa KpHJla n Irpﬁnmpa'rm 60-1]11]1[1(: YIiIel aa.xpyllnbaﬂnn
snepord. Unratemo pekoMenayercs BEpPHYThcd K nmoapasa. 4.4.2 m nocMoTpeTh, Kak
PELIAIOTCY TAKHE 3a1a4d B KOHCTPYKIIMH 3JICPOHA.

Kpurnueckas ckopocrs (hnarrepa YBEJNUHBAGTCHS MPH YBEAMUCHHH KECTKOCTH
MPOBOAKH YNPABNEHMS, PH CMEIEHHH NOJOKEHUS MEPOHOB K oCH (rosensxa (yMenb-
WAKTCS 3HAYEHUS ¥, ¥, ¥ ¥ COOTBETCTBCHHO il Py, Pyu P). Jodyrer 8 MpoBOIKe
)'HIJEBJ[EHPIS HE AOJIKHBL npesocxonﬂ‘rb I[DﬂyCTPLMHE npeaens,

10.7.5. DaaTTep ONEPEHUS H3-3a APXHTCKTYPHOTO M KOHCTPYKTHBHOrO monofus
OnepeHMs KPEUTY AMeeT Taxkue xe dopMel, uto # y kpeuia. Ognako us-3a aedopmanmit
narnba M KpyueHHd caMoro (hrodenaxa, K KOTOpPOMY KPenuTcs onepeHHe, uucao dopum
xosefanni ageck BOIBINE M ONPENESIOTCH OHA UHCJIOM BOSMOXHHIX COUeTAHHH Aethop-
Mauuih rodenaxKa v onepeHus.

KOHCTDYKTHBHEMY MEDaM[, NOBHINAKNNMA SHAYCHRE V., 4
uTOGE OGECHEMHTE Vyp gy > Vi, SBISIOTCH Mephl 10 YBEAHUEHIIO JKECTKOCTH (PHO3e/iKa
H QOEPEHHs M BECOBAK %ana}[mponxa pyneit u LITITO. Tak, na LITIT'O, BeicOKYIO XecT-
KOCTB KOTOPOTO Kak B "cxeme Bana’, Tak u B "cxeme ocu” (cm. puc. §5.16, 5.17, non-
pasa. 5.5.3, 5.5.4) wennas ofecneunTs, YCTAHABIMBAIOT HA KOHIAX KAXKAOH MOJOBHHEI
Ganancuposoussie nporudnarrepunie rpyast 6 (cM. puc. 5.16, @). B stux xe uenax
HMHOIAA CPe3axT HA YIoJ YACTh MEHEE Hecyuled KOHIEROW MOBEPXHOCTH ONEPEHMs
(cm. prc. 5.14 u 5.17, @) w MCHOAB3YIOT COTOBYI0 KOHCTPYKIMIO B XBOCTOBOM YACTH
LIIT0. 210 nossonser cmectuts LIM KOHUEBBIX CEUEHHIT BMEPES W YMEHBIINATb TEM
caMbiM mMaccy BaraHCHPOBOUHOIO rpyaa Wim gaxe oboiruce 6ea wero (camoner MuT-23).
KonerpykTHBHO GanaHCHPOBKA pyseii HMYEM He OTiMyaercs ot GANAHCMPOBKM HJIEPOHA.
[lng ymeHbIDeHHS Macchl 6aaHCHPOBOYHOTO MPy3a 06/1eruaioT XBOCTOBYIO YaCTh Py,
WCIIO/B3ys. COTOBYH KOHCTPYKumiO. [IpM BBICOKOH JKECTKOCTH CHCTEMEI ''pyJeshie
NPUBOAR — PyJib” MOXHO 060#THCH Ge3 GANaHCHPOBOYHBIX TPY30B HA Pyasx (MEPOHAX),
ure Ha GOMBLIMX CAMOJIETAX MO3BOMSIET MOJYYMTh 3HAUMTETRHYK) JKOHOMHMIO B MACCE.
(Kak yxe OTMEUAIOCH, HTO MOIBOINIO YMEHBIIMTSE Maccy camonera An-124 wa 800 kr.)
IMoseaHo NCNeIb30BAHME B CACTEME YIIPABICHAS AeMI(EPOB CyXOr0 TPCHHSA A8 MOBK-~
werns Vi, g,
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Puc. 10.5. K ABAEHHS BOSHMK konedaunii
XBOCTOBOIO H3-38 0 B PN
npa fAedopManmsx guoseasoKa

Hanuuue pynessix NPUBOIAOB B CHCTEME YOPABJICHAS
pyasmu w OIT'O npu senpaBuibHOM B3aHMHOM HX
PACTOJOKEHMH MOMKET NPHBECTH K ewme OgHol dopme
konebanmit "pysae (HUIIN0) — crodensx — pyacBOi
npueon (PID”™ (puc. 10.5). Tak, npu cayyadHoM OTKJIOHEHME XBOCTOBOM uacTd (DHOses-
Xd OT HEHTPAABRHOIO nonoxenns (oA AchcTeueM M) ¥ HAUABIIMXCS €ro koeGaHmsIx
CBOMBL (DIO3ENAKA MCHKITHBAIOT 3IHAKOMEPEMEHHbIE AehOPMALIMH CRATAS W PACTSDKCHHS,
BOZACHCTRYS Y€pes 3aKPEILIEHHYI0 HA HUX MPOBOIKY YIPABACHHS HA 30J0THHK PYJIEBOIO
npusomsa (PIT wa puc. 10.5). Ecan B3auMHOE NOJOXEHHE NPOBOJKM YNPABICHAN K
somotauky PII, xuHemarnka mepefaun ynpasasiowero carnana Ha pyas (LTITO),
CTOpOHA, B KOTOPYIO OH (0HO) OTKNOHHETCH, CHOCODCTBYIOT BOSHMKHOBEHHIO HA pyJae
BO30YKAAIOMWEN CHAB, TO KOJAE0aHHY HA ONPEAEIeHHOMH CKOpocTH noaera (Vo o) MoryT
cTath Heaaryxaomumi, Torna Bosnukaer haarrep. Kak nokasano na puc. 10.3, rakoi
B30V KAAIOLIEH CUN0i 9RASeTCH A Yiiprg, BO3HMKAIOMAR HA HEM BCAEACTBME €ro
orknorenns PI1, YToBu HE AOMYCTHTH BOIHMKHOBEHHS BO3DYXAAIOMEH CHTBI HA pyae
(LII1T°0), nocraroyHo "paccoryiacoBaTh” TAKYH CHCTEMY, H3MEHHB KOHCTPYKTHBHbIE
cBu3H Mexay asyms ee onementamu (PTI — pyae, nposogka ynpasicHus — 30J0THHK
M T.1.) WIM [NEpeHecTH Tpaccy npoBogku wix cam PIT Ha mpoTHBONOIOXHBLE cBOX
(ozensxa. Ynrareso npegiaragrcs CAMOCTOSTEbHO [POAHANHAHPOBATE BOIMOXKHBIE
BAPMAHTH KOHCTPYKTHBHBIX CBsisedl B cucreme “pyss (LTIT'0) — dwosensk — PTI™,
HPEsOTBpAAOmAe (UIATTED TAKOH CHCTCMBL, H CHAEAATH COOTBETCTBYIOIINE ICKHABL,

KOHTPOJLHLIE BOINPOCLI H SAAAHHA

I. Onpepesre noWsTHS AOCTATOMHON JKECTKOCTH KOHCTPYKUMH M SBAEHMS aspoynpyroctk. B uewm
ONACHOCTh BOSHMKHOBEHMS A3pOYIPYIUX SBICHWI Ha camoneTe?

2, OnumsTe penepe s1epoHon (pysei) n KOHCTPYKTHOHBLIC Mepbl GOpHDBI ¢ DTHM HBICHUEM.

3. Yro takoe ausepresiss Kphita? Kakoss! 0COOEHHOCTH IPOTEKAHMS STOTO SEAEHHS HA KPLUIBIX NPIMON
w o0parHoi cTpenosuaHocT? Konerpyktaaubie Mepsl G0puibl C IMBEPIEHIMEN KPBLAR,

4. Camop0slyaal0uyecs BulHyKIeHuue konefanms uactelt mnanepa. Kakopa dhuanueckas KaprTHaa
BOBHMKHOBEHME MAPHOHO-KPYTWILHOMO 1 MArHOHD-DAEPOHHOTD GAATIEPA KPBUIA M KOHCTPYKTHRHBIE MEDHI
Gopelet ¢ mim? [pyrue sunbl rraTTepa M KOHCTPYKTHBHLIE Mepbl SopLbsl ¢ duiaTTepoM.

5. Onuimre GadyriHr ONEPEHNS, B0 BB H KOHCTPYKTHBHEIC Mepbl G0palsl ¢ Gadirunrom.

KOMITIEKCHOE ATONOBOE KOHTPOJNBHOE 3AAAHHE

JIis CAMOKOHTPONS CTERNEHM YCBOBHMSE MATEPHAIOBR AAMHOND yuelnuka u yrayienust sHaist no KOHCTPYK-
LHK CAMOJIET UHTATENIO PEKOMERTIVETCH BhiIIONHHTE KOHTPOJSRHOE Ba/IAHUE, OPHEHTUPOBAHHOE HA MAYHEHNE
W AHATHE KOHCTDYKUMH KOHKDETHOTD THITE CAMOJETOR (N0 0JIHOMY — BOEHHOIO M FPAKIAHCKOrD HASBHAYEHMA)

HMcnoasaysn ONMCaHusl KOHCTPYKUMH CAMOJETOB, B TOM UMCIE OMMCAHMS M KOMIIDHOBKH CAMOJIETOE,
IIPMBOTMMBIX B Texuuueckod undopmaumm LIATH [31]:

1) caeaarh 3CKMaL 0BMEND BUAA BHIBPAHHBIX ABYX CAMOIETOR;

2) onpeaesuts no pucynkam ux komnonosox KCC arperator camoneros (kpsiia, onepemnws, grosesxa,
maceu) u gate onucanue atix KCC, HAIBAB NpH OTOM JJEMEHTE KOHCTPYKIMH, BXOASIIMX B CHIOBYIO M
HECHMIIOBYIO CXeMBbl ArPErATOR, M ONPEie/iMy MX HAFHAUCHME,

3) cpesaTh DCKMALI ArPEraTOH CAMONCTA, AAB BMA B naase (COOKY) HA ATPEraT CO CHUTOM YACTHUHO
OBIMBRON 1 NONCHUE KOHCTPYRLMK) HECKONBKHUMH HANGO/ICE XADAKTEPHLIMM CENCHHAMM M BHAAMM]

4) TEPEuHCANTL HATPY3KM, NEfCTEYIOUIME HA4 ATPETATH! CAMOJETA, W OULECHATH, KAK B KIKIOH KOHKPETHOH
KCC arperata 3TH HAPPYSKM MEPEAAKOTCH HA YAJIbI HX KPCIICHKH, IAE M KAK YPABHOBEIIMBAOTCH,

5) chaenate SCKMabl YSI0B KPEIUICHHS arperatos caMosieta K (Iosensiky, B TOM HMCIE CTOEK INACCH M
aBMraTesnen;

6) OFHACHMTL, KAK NPOMABONMTCH MOHTAMK H JISMOHTAXK JIBMIATEEN;

7) 0XapAKTEPHIVBATH CHCTEMY YIPABACHMA AM8 BRIOPAHHBIX CaMoaeTop. M300pasurt CxXeMul yNpasienus
N0 BCEM TPEM KABANAM, NEPEUMCIMTS BXONAUIME B HUX NCHOBHDIE DAEMEHTHI, YKAIAB MX HAZHAUCHWC,

8) copmynMpoBath OCHOBHBIE TPEOOBAHMS K CAMOMETY M [IPOAHAJM3MPOBATL, kax 9T TpeboBanms
BEIMOJHAIOTCSE B KOHCTRY KUK EblﬁpﬂHthx CaMoneToe.

Llenecuoﬁpaauo 0 uaaane paboTui HAA BAJAHMEM KPATKO OXAPAKTCPH3OBATL HAZHAUCHWE CAMONETRZ M
NEPEUHCINTE EM0 OCHOBHBIE MCOMETDHUYECKME, BECOBLIE W NETHLIE XAPAKTEPMITHEM. Sa;(aHVle PBhINQJIHATE W
ohOpMASTE A1 K&KI0TO M3 CAMOJIETOB OTAEIBHO.
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