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I/ICTOI)I/IH Pa3BUTHUA aBHAIIUH

C He3anamAaTHBX BpeMeH nwagN
eTaTb. TbcAvYenNn@auEAT pcnBream M
O Wwnawnm cToOnNeTwnsda, a Me4yDbl OCT
peTaTenun nNblTanAnuMcb CcoO03j[gaTb K
b YyenoBeKa B BO34VyX. Ho BcCe
nexa.
nNoBEK Bcerga cTpeMuncs npwu
YVHYTbCA B HeGaouuaMaudnwma s Ny s
oco3HaBa”N: 4yT06b NeXWATHsb, H
ke JleoHappago pja BUHUYM npoek
napart bl, rnaBHbLM aTpunubéy-TOoOM K
a . Mocne Hero wnmsobpetvTaTtenwu
bilN1b A, CNoCOOHbBE J/I@AB &KEeB 0B 3O .
Tb. KOHeuHO, He TO/NbKBG KPphbl
XHOCTDb CONPUKOCHYTbLCHA C H
obpeTeHb nNneTawwme wapmk AUP
TOCTpPpOEeHMUA, B3IABWaAaAg 3a O0OCHDO
paB/leHNUdA B CBOWU PYKWUW, YTOLBY
npunxaoneimn.
B mctopum pasBUTUA MH@F UX B
alwT pABa nepwunopa: nepumelp BOS3
Ma 39TON TeXHUKUW U nepumopg ee
MepBbLIHN Nepunmops pasBUTUAT-CaMO |
A CcCO3paHMUEeM KOHCTpPYKLUWKH, cn
eBaBO3AYyX M ob6ecneyunMTb Hape
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Mo B blWeEe HH bl MNHTepec K ne
BO3HMK BO BTXIEB@Kapipaang
MHTEHCUBHOINIO MNoOMCKa TeWMHMu
3ayumm  3aMbiCNnoOB MNepBbLX U3
annapaToB.

B 1882amomegT . CO34aHHBbW
HaTypalbHYW BEe/IUYUHY, C MQ
4yenNoOoOBeKOM Ha ©O6o0pTYVY. 9T 0
ynpaBnsgemMOor OHa®MKRMPMODT &, M¢
TAT @IC,LHOBAHHEBLIN H a asapoaguH
nertTaHwmna. PoccvAaegrF@m@ BOO KX
nerTa, MMeBLWETrNro BCEe O0OCHG@BH
cTaB/neH COBpPEMEHHGBbINR cammo
onepeHwune, waccunm, cumnosasd
mMxya TFTPOMO3IAKOWNW CIMPUEOIBTH
camMoneT OTEemMBaMjJCsHaAaGBPRAMAC
BpeaouB KPpbao. JO KOHUa ¢C¢B
M He ypaanocb 3aKOHUYUUTDbL ap e
HUWIO camMonerTa.

B KoMXMIX@ B HXM@mEeneTunsa 06t
PUHATbB MHOTITOYMUCNEHHbBIEe NO
NOXE UMUMEBWMMCSHS TeXHUYECKMNI

TeoperYecKkKne OCHOBbLB asapoq.
neta JTA o6bn1Kn pa3paborT aHBb
CKWUM.

XX BeK nonoxumn Hadvano coO
6Gbl Nerko ynpaBnaem kauacmy
MacCOBbE 3KBE NE@MaMETHIT blp a3 p ¢

B1903 ropRaiwmp,atTsanocunepq
co3pgpann asponnadH, KOTOPGbLINR
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B 1904 roay AfAwmepTocy@ant oa
eM asl3ponnaHe cpenaTtTb HecCcKONb
rogy nponeTten 200 MeTpoOB.

B 1909 ropy dGupma " bpaT-bsa Be:
MOOUMUNBHOT O roOHLWMKa AHpwu dap
HECKO/ITbKO asponnaHoOoOB, req-e B I
HAKWTCA 3N1€epPOoHEbl.

B 29T0 Xe BpemMsa HECKONBKO MO
ratboim dpabpumkaHT Jlym bnepwuno.

B 191lpyrcocmymiie Hep T[akKkkieib fe
pyeT runappocawmMm®o/oeT Mo BBl dgleT LA
Hbl -23NnNeTHero KOHCTpPpYyK.Topa W. WU
BecHonw 1913 roxmaTowmBmaePyga

Burtdasp" CnKkopckoro.asBonaamaHt
cBOOGOAHO pa¥yBawamwwmysia, bIET ONLI
BanbHMWUK, rapagepoob. BaH®@a®BoOlW
Annca OTKPLTbLOH baomeepwNn 53

nonetTBocne Her o CWukxopPMKTIOIP HILOIC
camoneTtr noAd Vmaxns dywpweome D", K O
NOXWAYANO pas3BUTUI TSHAXES-0N act
Ba/icsd B BOEHHbBX p[feUCTBUAX.

C 1914 ropga Hawamc XV BROBPOHAM:
oBnNnepunog MUX WUPOKOT O IMPpUMEH:E
OBaHMUA WU pas3BUTMUA, KOTOPp bl
op. Q9T OoOT nNnepunmopsg € CcaMOr o Ha
6opbbOM 3a ynydyvyuweHuUe J1eT-HbIX
T a, yBenmyeHunme cCcKoOopocETwwunone
AaNbHOCTWNW N NPOAONXKUTEIPb-HOC TV
TabenbHOCTMW.
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B nepumopg ¢ 1918 no 1922
ycOBepwWeHCTBOBaAaHHbBE HawWwWUmm
MHOCTPAHHBIX KOHCTPYKLMWIWH -
Hble aBUMWaKOHCTpPpYKTOpamwm pHo
C KMA
1922 rog 9BnaeTcsd Hauan

oTe4vyecCcTBEHHHDBIX camMonneTOoBK-K
TnNBammu, BO3rnasenaemMmbmn e fli
B bl M.

MepndP26& no 1927 repAKOBP
O3 aHus4 MHOT ONOPLUWHE B blX

ropaOHmawe nM cCcpaBHWUTENb WO
Yy Macwlyo nNo03BOAMAO Y BEI
amoneTta co 180 po 280k m/
B cepepmHreog300B ypganocbu-y
MHWYecKOoOe CONnNPOTMWUBIEHLUEL-
own ec A wacecwu, KOHCTPpPYK
cebda Bce O6O0NbWe Hapjge&XH.]
MX 91eMeHTOB W Y3108,

CTpyKUMM oOKasanumcob mpel
HbIX OPYCKOB UM MN/aaHDOoKkKbl-
m dqrosenaxa 3aMeHNIU xXe
MHOT nabwPalMBEBANINYECKO.
K o4yepejgHOMY CKauyKy J/1eTH
eTa CepwunimHBbIX ncrTpeodunrten
BOEHHbB®5@ooM/S5VD0M yBenmamuy
MonetToB ao 11000. . .12000
[MfepBbIM COBETKKMMWETalnaune-e
TOM AHTR, CKOHCTPYUWPOBAHH BbI
pykoBoagcTtBoM A. H. Tynones
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KONbYyyTl a/IMOMAHWGT O anmwMuHMU
aBa, pa3p&@a@rt arHoHooyr oHHaB  Klo N1 |
MME@MHoOO6aTbHBAKWEM3aBoge. Ch |
wmn cBOW nNei@Biblil 92d a0 A6 U
uenbHOMETAaANAINYeEeCKNX oOTeye
1941 ropay NOABNAKWTCAC -HOBBbIE

bunrtenun HAk, Munr , -2po0oMm0ypmnp
2.4 n

1942 ropy co3paH oOop[gWVOH W3
OHd BWMOHCTDPpPYK TMO p/bC abeeBp)e. 3 H A K
KOHLY BOMWHbB MaKCWUMAaAJ/CbHbLE
bnTtenem cocTaBnanwu 600.

etToB 12000...13500 wm™m.
3gaHnetTypbokomMnpeccopHbIX
KTUBHbBIX ABUlFraTenem HABUIMOCHSH
BUT N A camMoneTosB NMWHMP WY U H
4K a MaKcumMarnbHOIMW CKopocCcTM
OKM/ 4.

3gaHNnNe N panbHeWweew-coBeEDP
peakTUMWBHbBX ABUTFTaTenem, n
EpPpWEHHBX as’pogMNHAMMUOE-CK N X
nunu K 1953...1956 rogawm
yXo®BOro nonertTa, a K 1960.
BbLICMUTb CKOPOCTbL 3BYKaAaA.

OroyunmcineHHSLBE mccneagoBaHMAd
oaMHaMMn4yeckKme CbOprI camMoIe
aTb coOo CBEeEpPX3BYKOBbBMMU CKO

OWHBIX Typb6GOpPEeakTMUB HCbRXK HBLIBUMT a 1
KamMepamu obecneuyunno BO3 MOXHDO
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nonertTa camMoneTa co CKOJpeocC
Bblwa OWN MU CKOpPOCTH®D 3 BYKa.

PasButunue camMo/IeTOoOCTQ]pPOEpH-U
WeHCTBOBaAaHWIW WU ApPYTux aun,
T OB: BepToeTOaMMW/I T KERTNO
HOBbLle WU HOBble KauyuecTBa,a- (
AMNTbCA BepTUWKaNnbHO U C aB-0
MO/TeThol) .

BXXIlBeke TaraHporckwun AB
TexHMyeckunmm KomMnnekc umMm.
rnaBHbM oO6pa3omM eingpeaelakble

PaspaboTka HOBbLX camMonenr
npekpawaerTcS4da, npm a9T0M 60
bdhbek TMBHOCTN camMoneTa, Y
akcnnyaTtauuMuum U pemMOHTa W

w

KpaTtkas uctopusi pa3BuTHs a3pOAMHAMHUKH

AapogmmWKkas TO HayKka o] 3 ack
Bo3gyxa W CUAOBOM BeAaMD-A
eKatwuwem er @ BepeBo@e( C
«agspoBMW3[qyx, «—@ummammc »

AspoagnHameioopeTnyeckKkasa ocC
AaKeTHOMN TexXHUKkK~". Uer o 6Hb1a -p |
OCThb, mccnepgoBaTb er o Ty-C
bl € cBOWCTBaA A, HeobG6XoaunNMO
MAbl U MOMEHT BbI, KOTOQp bleos-0
eTa. TONbKO C nNOSAB/MEHIBEN
OXHbBM pauMOHaANbHOE KOHCT

—
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B BB@CUMMOCTMNW OT MeToOoga wuU3yye
nenaT Ha TeopeTunuyeckylw U 3Kcn

B TeopeTnmyeckoinmw aspopagveH-aMuK e
HWUMR MCNONb3YyHT cpepacTtBa MarT
ABNEHNWHA cXemMaTuaIumpyrwtTca u“U ynp

dKcnepummMeHTanbHaa a‘’3pROHEIMHAMU
neHnMAa Ha OCHOBe HabnwpeHWNN,
TOB UWUAXW MOAeNnNupoBaHWUA HABNEHMUI
nabopaTtopwusax.

O6ba HanpaBfneHuna ob6or aupa-LT WU
ra M cnyxaT OCHOBOW ANnga pacuye

BenmnkomMy wMnTanbsaHCKOHWYK By-4/le H O |
OHapmmo BnuuHuwn ( 14 5m2p nH a glnsSex@artr n
TPYyAbB O CONPOTMUBANEHUN XU-AKOCHT
Ay Mancs o] co3aHuUMu Nno AVb-e MH O I
BawlWwem BecCc NTMKULUDHLI.

BoO3MOXHOCTbL Nnoneta neTtaTtenbH

Bo3agayxa oTBeprleddcaad)y HOBODOH
pPpbIi NpuW onpepgpeneHum noapb-e MHO I
NYCKYNSAPHYW « ypagapHyw » Teo
cpeagmnpaBegnNnDBYE IO npwu A BWNXeEeH
B CMNbHO pa3pexeHHOW aTmMocdep
BnepBble JOKa3a/ONBO AMARHMNHTbIb
Xenee B oB/mpywoaH oM.oB (rlyx7 11 . . . 1
OH npoBoOAWA ONbLITbBL MO KOHCTP
B MMUpe BepToONnNeTapdBneAABWAHRRAOpaA
Hayu4dHbX Uenewun.
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B npotTokone o1 1 wnwndaw-l:
wasa 3anumMcb Ha NAaTUHCKOM
M3ob6peTeHunAa: « BblC OK OY BOaBa
COB nNokKas3a/nl MaAaWWHY UM WNUB-0
poaopoMHONW («BO3AYyXO06€eXHOMW
ynotTpebndaema, 4yTO0OOGHB C XO
pa3/iTMnyHble CTOPONbL ORpPBLHEA
YXMUHB oOT6pacbBaThb BO3 )

oocooIw
O rmo

AeT nNw@aHuumBep X, cC Ton u
I N nocpeagcTBOM MEeTe O puo-/
eAVWHEeEHHBX K 3TOW asapoa,j
BarT ycnoBus BO3gyxa BBep
OcHOBONO/NMNOXHMUKAaMU asapopgwu
Poccuinckoihn AKkepeapga HaAaWReE

AHAnNna bepHynnum (170

|_\

\l

(0]
XRESOowWO I oTh O

B BOeM 3HaMelobmreo Ml pTMpHMME
XeHWNA XWupgkohcnteepih »8lblB € 1 O&-H
peHUMANIbHBbBE ypaBHeEeHMUH /
XN AKOCTMW.

4 . BepHynnwn BbIBEen O0O[JHO |
rmapoaspo/jpraHoale ek u,pocT 0 e -C
pa3oBaHMUA NOABEMHOW CWABLI.

Bonbwytw paaepdHyemammn aap
npogenan . W. MeHpgénedl®o el
unmatTmsee B 1880 ropy B Pyc
OblN coO3agaH cneumanbHbBW BO
Ao KOXEXBaka aspogunHamMukia
He MefAg/eHHO, T. K. He Ha&X«(
HeHMNnaAa.,
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nosB/eHMWEM aBMmaLUUKN BIG3 HWUK ]
cunol. HEE. pXKwwoBcKkun) (1847
oporo B. n. JleHuMH Has3Ban
».cywen pacKpbTb npupoepgy o
cunel mM cos3pgaTtTb M&TO0pn e
peweHnMe 3TOMW 3apgauunm 6
: BnocneagcTtTBUN NaKapge\
9. .. 1942 1) .
EropoBu T aKy& 0B IK B B
aradHaguct aBumauyumoHHOI
yuynTtTenb WU HaAacCcTaBHMUK
BYW Teopuw Kpblla U BUHTa
napeHUUM NTUU» 3anoxunn ocCt
3aHumancda npobébnemamnr ycCT
TU C PMMB/BEOTEM,O B b€ PHAKMEIH T alb HO
OOWHAaAMUKN.

A. YannoeliruH (akapemiaaw- c 1C
Py KOBO AAT M, Feponn Jgouyutpy
nmKkoBan 6o0NnNbwWOe Konait-yecrTB
aspoguMHaMUKeEeE. 3apgponro Ao
TUBHBIX CcaMONAT @B UNXBHWME CB
npwu 60Nnb WM X 403 BYKOBBbIX
poCcCTAX WU 3a10XUWN—DODE83O0BOGIN H
aMWnuKkKu

: H. Opbes jleéede. B8 1B22T7T opm
nmKkoBan pab6boTb O MeToOpgax onp
3a KPpbAOM N pacuyeT&OMpP YL J/Ob H

- < I IODODE XTI
T EO
iy ~ (S
Scp 9 00O
0 SO =2

MSA<OXITOQOYDASOLITELEDISOON
DI HFO—~S 0D =

OX 30 SO0 ST 5 - =
T o I X

T O~

T OoOXPVOoOo =~
D X SOV

UmMBOCTMU camMmonerTa. AKapgewmMmunck A
Ewe B 1912 ropy KpbeB moecTpoOl
Tep. BRA mT@yTeopuwun BO3 AYy)WwHOT O
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M No TNe OKPMHIC TPY U POBAHMWNI) B
ypoctoeH [TocypapCTBEHHOMW
C umumeHedmMm HKlmonkosBckoro) (
cBA3aHa uMcCcTOpMA pas3sBUTUA-
HoOBan BO3MOXHOCTSbL WCTNONab-3
HeTHblX coobuweHwmnm, B blB €/
npeagnoOXUA MAew MHOrFrocTyne
MHTepec bl LnonkoBCKOT Obl.
OH 3aHWMManca Teopuem wn 6kKO
nemn, paccuu T-bIB@HIO IC/AaMHD,/1 E@ O
BYyWwW B Poccuunm aspogunmHamMumye
Bonbwon BKNapg B pa3BUTKE
naHH 3apyb6exHbMU Mmccnepgas e
nem, N. NpadvHagwmpef@, PEWNHDANEA
McTopwns+ pas3BuUuTMA a3apopnH
bonee cTa nerT, HO 3a 93TV
MHOT O 3HAaAHWM, 4YTO COBGPpes3ue
AendeTcd Ha HECKONbKO @ahl
BUCUMOCTM OT TeopexamyeckKo
lTvopoaspognHamMunmk a
2la3zoBada .AMNHaAaMMUKa
33CynepaspogunHamMunk a.

4 nnepaspognHamMmnk a.
o>.MarHmnTtoaspogmHamMmnk a.
T'uopoaspoounamuka 3y YaeT 3 akoH bl
Ha HebOoONnNbLWwWUX [ 03 BHYaK OKBObITXG PCt
AYyX BepeT cebAa KakK XuUAKOC
lazo6as ounamuka —3 T O Hla3yKwWwg touwa 4
ABUXeHNMA BO3IAyXa Ha 0K O00I-0
TOPbLIX NMpoAB/AAETCHA CXXUMMaem

"
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Cynepaspoounamuka W3 y4YyaeT LBUXEeHUEe B

ONNbWKMX BbLCOTAax, T Ae BO3AOYyX O
Tunepaspoounamuxa W3 'y 4HaerT [ B N M e HH/ae B
KoOpoCTSX, B NjpeBblbdHOBEX PABO P
BYKa.

Maenumoaspoounamuka U 3 Y Y a i@ XX € HOMBe Bo3 Ay
a4 OYeHbTr@aoagprRIBY KOBbLX 0KOPOC:H
bl X WNCPX00 A N T MOHM3 AL WKO /Ue Kyuc c
o3agyxa MU BO3AYyX CcTaHoBUTCSH N

XapakTepkdDysHowB@DET NOKOAEeHUE

bIX Y4Y@avRoe¥agMHaAaMUKOB, cnepyer
bl MNpoBepfeHb Cepbe3Hbe wuUcece
pblna, Teopuun HeycTaHOBUBLWET |
OrpaHuMyHOro cnosqa, MO BUXPEB.
onpocamM CBepX3BUMYyKTO.BbLOX. CKOpPOC
Teopuna —«Kepklanme MU KU Kenpagblw un Jl
podpeccopb HyXumuH wn TymatesB,

oB, CTpyMUHCKWUNK, CepebpuUumcekmu
HeycTtTaHoBuUBLeeecsmaKagpamakmne Ke
bl L, Kou#nkoppaeRrnoHageHT AH CCC
Teopunusa nor pa+wwHHeHrbiced gmeiA i,

OPOAHMULBIH.
Teopunsa smpeeeiccop KocmMopgewmbHA
CeBep BYKOBGUbBeEKpakKvpiealmMikK 0 B, r
pucrt HOBMWUUY.

B O Or mx AOPpYyT nmix o6bnacrtTsaxX T

X 3
na
Hapsagy ¢ 92TuM aspoagumHamMumka
M H
pubopocTpoOeHUM, gapTunnepumun wu

12
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PA3JEJI 1. OCHOBBI AODPOJIUHAMUKU

I'1aBa 1. OcHOBHbBIE IOHATHSA
U 3aKOHBI 29POAUHAMHUKHU

Ammocpepa— 3 T O razoobpasearys
Xawlweawdg BpawatwuwasacaB Wea-n
BaHMWe COCTOSAHMA aTmMoc e p |
MHTepec A[NS acBoucaTUOUAVH, U AT . ak¥. I
BUCAT -T/TEeXTHHAIH € C KM e XapakKkTenp
Jo BbicoTb 100 KM coCTasB
Tak KakK pas3fgefneHuntw T a3 oB
Ty pbeyH THO e e[ BBIOXBEL Y X a . T 0T
romoc gepoi (0OAQ4HOPO MH bANB) N. 4
TONKKOQEEepXaHUe YT NeKUCNOTr C
M nolnun. CogpepxaHne yrnekxKkmwuc
aTMocdepbl MOCTOAHHO YyBenwu
TonnmBa WU XUW3HepeAaATeNnNbHOC
B
n

MoTC e py ¥ C N O B3P BXGIDHETIN

YCTObiHMU, BY/NKaHb) WU U3 KO
KocMnueckasa nbinb ob6pa3sye
cropaHwmnmwu MEeTeopoB. ExXegH:e

1000 T KOCMMUYEeCKOW nNnbinwu.
Bblwe 100 KM pacnonoxeas-a

POAOHbBIWN CcNon) . 3necb noa A
paAvnauyunun ConHua MO/M€eKYnb.bl
atTomb. CocTaB BO3Agyxa nso-
eTcCa4a.

Ll,aBneHme n NMTOTHOCTHDb B O .
YMEHDbLLWaAaWTC A.
———————
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AT MOC(Ornempeae T CcCNnomMcTOeEe CTpPpOeHn
MeXaAyHapoagHOT O reogesaunyeckKkor
CoO®@3 nNpuHaToraTmot®hBpbaraoangy xar
M3MEeHEeHNdA TemMnepaTypb Cée-BblCO"
CKNUM cBOgpaamensaertTcsa Ha 5 cn
1) Tponoc gepa
2)CTtTpaTtoc gepa
3)Me3o0oc pepa
4) Tepmoc thepa
59k 30cCc pepa
Tponocgpepa( O T tIOE-4YN OB OPOT, #3 MEHE
noi aTmMocC depbl, Henocp&AagCTBE
eM/E®. BblCOTa Krnopleegbenearxc 10 mB 7 |
onwcamMm pgo 16..18 KM Ha@- 3K B a
a 3TO0ro c¢nosa Bc orcproansoscadeerp el 1c Ok
O4YeHO oOoOKono 80% BCcenw Maccbl
TOM TcenwreepaTtypa noHmMHMBKE-TCSH H
bl £000 m.

Ee Has3sb@d@prnKk dith, T OW/PALK'0O B 3T
cneabnwgawTcd MeTeoponndrewpy ec.t
€3HYlW onacHOCTbL ANnN8 noneTtToB
T

N w-H-43wo

akunme aTMocdepHbe SBAEeHNSA, K
rpo®kjegeHeHNe, MNOPbLBUCYT-ble B
PUOHM MOTYT Bbi3BaTb «O6O0ANTAaHKY
camMonerTa, HapywnTb eroe-yctTol
MOCTHb.

Cmpamocpepa( OT NnaT—C gbmppacutTnmpaeTc
O o BbicOoOTb BO0c.5Spaitwxaic hep e cocp
OKOoOnNno 2% Bma@gymac pe pdso. H=2 5 K N
TeMnepaTtypa ocTd256a95C0¢cT@aaBe

14
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NoBbLWAaeTXEH aH ak alxvalbioiB bKL € Wit €
nepaTtypb o0ob6bAcCHAeTCSHdS akKTMmn
(©Q nopa ByYImsEHmM&G@MONETOB MK

U a . B cTtTpaTtocdepe HeT o0or6n
BYyeT oOnacHOCTb 006/1egaunaHIU
PUHOW B COTHY N MKEWILMMEE T [T

150 .53 0a6nwpawtTca TONbKO
yac

BepXHNX colao 90x6 pyaHsoyriot ¢ 4 @ e |
nacka.

Mesocghepa( O T rpeuy. mes oS ) 4YE |
HblMppacnonoxeHa Hapjg cTparTo
0O BbcOTBMBOBp@BWmMPTDO®NY ME M @S
cA B cpeyepems HaaB]bllia KmMe1w>

rpaHuuLe oHa CT-®ICoBIBT (e 3goa
bnwpawTCcAa KpacuBble cepebp
M3 nNepgssHbBX Kpucrtannos.

Tepmochepa( O T  fteme 4 T e N N O T & € 11 OKIE
aTMocdepb 0T 8&ngpaRBR@ask v

WwaeTcCc AOHA®UE nNpuMEGH@mo K ak gobt U
MeTpa BbcoTe 15C, kma=8R6o0.

t>500"C. Ho Tak Kak MNAOTHOCT
TaX O4YeHb Mana, TO BbCOKMWU
HafBEEAH NS HaxogAuwerocsa Tawm
Bbl3blBaeT MOHMU3IaAaLWUIW U pguUCC
BHMUXHEM cnoe TepmMoc denpbsl,
C/MO Ha3blBakwT MWOHOChepon. |
NONAPHbBIE CUSAHMNSA.

15
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Oxzocghepa( O T EXP-€BiH €, H—aC pdyyevip \a )
ceaBunsa, nNneamexvoepdnuaHeTHOEe NPO

OHa Mano wu“u3y4yeHa, BepXxHaa ee
HOB/MleHa. YCNOBHO 3a BepXOH-0 T |
Tbl 2000k.Mm300fQe NNOTHOICTPE 3B 03 [
MEeHDbLWe, yemM Yy 3emMBuBOlIpmUouEeperT
2000°C .

ATMOoOCcCchepa nnaBHO nepexxoeawurt
cCTpaHCTBO.

MexXxany cnodamMum B aTmMOoe@dmegrpe cy
Hble @BN-8K M, Ha3 blBaaMbl e TD@ODYI 0N a
cTpaTtTonays3a W Tak pAganee
Hanb6onbuwmn MNHTepec AN aBWuEe
TponocdepaTac depa.

Meowcoynapoonas cmanoapmuas ammocgepa

B3HayYyeHMA paBnNneHwUA, Tewmrnrepart)
pakTepusywouwmnatweochops me n3 MeHSs
3aBMCUMOCTM OT BPEMEHWU en KOO |
AeNnax3amMpYygHSseT asspPp@agBrREMNY ecC
HereXHMYEeCKNX XapakKTepUCTMUK C:
U obGbl NpPpoOM3IBOAMW bNP@E KT BIO B
camMoneTtTa VE@ABHMBAE BB E& A KWEO-N

TOBPOBOAB MBIX3 HblIX N OT O/ HCAOX3 Ay C N
Ha Yy C/BOOB3HAQYSWH aAaEpammas ge XAy H
HOMCTaHAapTHONMG@AOWMCCTPSAROUAE K O
poi cooTBeTCTBYET cpepaeropo
MeTBpOBO3 AYyXa ANA CpefHUX WUPO:

16



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

MCA uvmMeeT BMAK OTa@pibix] MUt 4
COTbl 3ajgalwTcsd OCHOBHbDBE na
B kayecTBe HauvanbHBbBX YIC-/
MOocCcdepb nNpmeTpPhHl BapayXor;
wme YCNTOBMUSAM HaAa YPOBHE MO
P,=101325MNgpa7&0MM

T,=288K'e. 15
Bo30dyx, e2o ochosenvie napamempuol

Bo3sagy®TmexaHMyYyeckasd asomp .
OYMLWEHHBIN OT NblAU BO3 [ YoX
CTUW No 06%bBe B BATHY,0 MKTWMGBEA O
2095 %, 0, 93 % ,0,63¢0r - Hyar ne K n can-o
3a. KonnyuecTtBooOCTanbHBLBX e€er-a
nvasa, KpuMNTOHa, KCeHOHa,

O3 O0OHAa, HWENTTaHKaH)0O Ma o .

KOCHOBHbBM nNnapamMeTpamM BOS3,
DP-paBngHwUeE
2, T-TemMmnepgaTypa
) p-NNOTHOCTHLb
Jasnrenue—3 T O Ccuna, C KOTopo#w
eoNHNULYMOMNOIGBEPXHOCTMN 3amMmep
nNoBepxXKWOOBMWADayxmBOMN P, eq
peHWla=1H/ m
ATMOC(hpepHOe pfaBneHUe nepun
CKMUX aTmoc depax

latTm = 76=AQ0M325Ipar . c T

n




Ocnolin AP OGAMAMAMANs Ly MMM

B TeXHMWKEe MO@OHsHBIENMCHE XOH-U 4 € C K

Cc pe:p bl
1T=aKr’fFcM35mMm. 98B0OD MNa

Temnepamypa—3 T O CcTeneHb HleHra@exrocT
pakTepusyert CKOpPOCTb X&6TMuye
Kyn.

CywecTBYyeT ABe MeXAYyHapo,Hble
TYyp:

1Me XaoyHadp ongpHaak T U1 4 € C K aad- WK a n

Tywnu uwidemmC MEHA T-1D68).

2T evpo A MHaMMWKeCUIKaa AT e MmeapaTyp

WwKkana KenbBWHa.

B wkane Uenbcuga TemMbDeyEaTypa
Hunuya w3 MEpeHuns 1
B TepmMogMmHaMMmyecKoONn wx-ane Te
aeTBedaHd3blBaeTcsa TepMOAW-Ha MK Y
poi. EamsHweupseisimsmae T Cc A(K)k e nb B UH
Mo pas3sme'@HeCtIH 1

3a HONb NO UeArRCE®W WPpMAREpPAT
HUSA nNbpasTeavanelpaOrypa KunNneHUS |
3a Honb No KeNnbBWUHY MNpPUHUMAE
KOTOp@PRKpPpauwaerTcA TenJnokeyose 4B
(TemMmnepaTtTy.pa BakKkyymwma)

MexaAy 3TuMWMU TemMnepaTygamMun cy
was 3aBUCUMOCTHD

T=t+273.

L

18



Ocnoli AOOGMAMMAS LA OMERAMAMAS
Ilnomnocmo

CywecTBYKOT NOHYTMA MBOKL OB
NMNI1TOTHOCTW.

Becosas nnomnocms (yoenvnuoiii sec 6030yxa)—B € C
BOoO3ayXa BOaeamaAaNLUye

7/=V

Maccosass nnomnocmp—Ma Cc Cca B O3 Yy X a
o6bemMa
~m
Y
3aBNUNCUMMOCTb NI€E A CEOEBWOAIB Al

TaKafXaxe Mme XAy BeCcoOM H" MacC

7=

r 0oe9,81w/cex® —ycrkopenue c60600H020 nadenus.

Mapam™Mpbl BO3 A4y Xa C B sy3paatBi €l
eM COCTOSSHMS Tasa:
P = pRT

r [Re-yuusepcanvuas 2az08as NOCMOSHHAA.
Qu3uueckue ceoiicmea 6030yxa

K ocHEB®M3IMYECKNUNM CBOTHOTLBBH
1. BA3KOCTHDb;

2. CKMMaemMoOCTHb ;
3.7TennNnoemMKOoOCTHb.

19



Ocnolin AP OGAMAMAMANs Ly MMM

Baskocmb— 3 T O CNOCOOHOCTbL &#NAKOC
3blBaTb COMNPOTUBNEHMUE OTHOCMUTE
cnoes. MpMUYNMHON BA3IKOCTWU ABANAS
TpeHWSH.

BA3KOCTb BO3AgYyXa nNposaBal-aerTcC A
HMWYHOT O C/NOSA, €EKTO TBOOPKbPIAY B O/BHHGMCKTA
ABUXylweroca B BO3Agyxe unum ob6T
Corcumaemocmp — 3 TO CNOCOOHOCED B O3
HATb O0O6BEM U MNNANOTHOCTbL nNpwu v
TeMnepaTyapbl.

Cunbel cuenneHnda Mexagy MO-NT€eKYyn
KW, a paccTOSHWUSA bBUMHEBKAW FHMNMKO 3
MEHAKWTCA NPWUW U3IMEHEHWUW [JaBhne.t
YTO WU Bbl3blBaeT U3IMeHeHUEe o06bDBE
XKnpgkocTunm npakTMUUYeCKMU HTe- C XMWl
BMEM BHEWHMWUX CcCUA MOTYT MU3MEH
He o006beM.

Tennoémxkocmv— 3 T O cnocobHOCTOb- BO3
waTb Tenno NPWU HarpeBaHwW-U U O
AEeHNNn.,

XapaKTepUCTUKON 3TOrNro CBOMUCT
e N N1 o e .WMideBHaimanioémkocmb— 3 T O ke nuny
TBO ,HemMSxoagmmoe ANsA Harpesa
K. OHa 3aBUCUT OT XWUMMUYECKDO
o3 pgyxa wu npouecca Ccoo0Ob6uUWeHNS
o3ayxa HarpesBaTb NEW BEETIO S |
afa TennoémMKocab @®06BRBY-APNCS

HHOM paaBbp.eHWNm

N I W wWwEO -




v Cp

&\\\l\\\\\\

Wil iy

Puc. 1.1 Venosus nacpesanus 6030yxa

6,>C,, T .IKpBFconstT ennoTa 3aTpady
TONbKO Ha HarpeBaHue rasa
HMNYyecKoOn paboTbnNo@LWHepPeEeMEe

KonnmyectT,BaTpaumadaemMoe Ha
NOPUWHIMC/TEHHO P aBy-a, )pHaa33abeBC
€ T CHAsepcanvHOoU 2a3080lU nocmosaHHou R.

R=C,-C,,

T. gasoaaear oaHHaa R npeperT
TY pacwmpeHunma 1lkr BoO3pagyxa

EaAnHMyenhn msmMepeHunusa ypea@nab

%?/
e T Cc arK;
OTHoOWE KA BA3bIBaeTCAa K azapd

©OarT bl
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Ocnolin AP OGAMAMAMANs Ly MMM

OcHo6Hble yacmu camonéma u ux Ha3HauyeHue

|

K OCHOBHbBM YacTaM camMoneTa o
KPp bl 1 O

b3 ensax;

onepeHne

wa c c u

cMmnoBasa y,cTaHOBKa

cMmcTemMa ynpaBaeHUSsN.

Kpviio(l) npepgHa3HauyYyeHO A[nd co3pa
cumn¥m obecneyvyeHMd nNnonepeyvyHOMW
9NepoHb, pacnoloOXeHHbe Ha KOoH

22



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

er o ya@awmneyumBatrwT nonepeuy
camMonerTa.
Ha Kpblnae P ag n aweaxraaHen 3 a U u

WnTKM, npepKpPpb ynyudywatuda
nocapjgouyHbe XaPpaipmsbagn CMONEKEN
maTtTbCcHAa TONNKWUBO, K KPpPblayu-m
ratenwu, noaBeCcHbLEe TONMUBH

Qzensioc 2JnpegHa3HadYyeH aAnda p
3KuMnaxa, naccaxXxumpoB, HOPBNG
CMNOBOW YacTb.l0 K ameOME TP €
TanNnbHbLE YyacTu camMonerTa.

Onepenuen o fpas3 gensgertcsa Hear arbo
nnsa@dpw no BEcwTBIEPT NK & MBI
G)m pynbHan@asneHnsd

T'opuzonmanvnoe onepenue (I'.0) obecneac#
AONbHYIW YyCTanibwmuwsanopt T w1 (Y& P
M O C PyBb 6blcombl).

Bepmukanvruoe onepenue (B.O) obecnewns
BYW YCTOMWum)BOWK T ¥ N [{ aBpid aM O
npasienust).

Hlaccu(7-3 T0O cucrTemMa ONOp ae:
UeHHIA ycToOMWumBoOor camepen
3eMJ/CET 0O AHKMN, B3 /MleiAma yme A O alt
NPOTMUBNEHNA HaAa COBPEMEH b
Te ybupaertvcs4a.




Ocnolin AP OGAMAMAMANs Ly MMM

Cunosas ycmanoeéxka(8)B K no4y a e T B ceba A
TONNVMBHWMBC/TAHHYUW TMEgEaMDBHAY e H
co3pgaHnsa B, NOROOEFO AWM @€ pPpeMe
HMa camMonerTa.

Cucmema ynpasnenua M 0O A pas3 gengaeTtcsd Ha
BCNOMOTaTenbHYI.

OcnosHnas cucmema ynpaejleHusA n p e ﬂ, Ha3 HauueHa
ynpaBneHwmnsd 0 B N X e Hdtrembeamera MO J1 € T
Has—OA, N A ynpaBNeHUWA OTLeNNEHbMMU
MW .

B OCHOBHY IOY ICMaBI/EeMHyU A BXOAAT

ynpaBneHumna (wtTypBasnan C KEO-/1OHEKC
T ax m nepanwu, a TakxXe nNnpoBO
coeAguHAseT pyympaBpBHBEAAMMU
CncrtemMa ynpaBI eBHbUNAO /1G & M @ J1 ETTAOK
o6b6paszomM, 4YTO0O6bL BO3Ag€eWcCT®BUSA Ha
OTBEeTCTeECOBRL/TIBEHHBM pedreKkcam

ynpas/
KONOHKKW) Bnepepg («o0oT ceba») g
BHM M HOC camMofneTtTa onyckKkaerT
PYYKUN «Ha cebdaA» pPpynb BbBAC-OT bl (
MO/TeT BeLHMWBMC BBepX.
OTKNOHEeHWNEe Ppynda HanpamREeHMUSH
e

M nepganen. EcnNuWU nNuWen-oT He
, TO PYynNb Hanpasnewnsa oOT

a
)
il
C
a
e
Mpn OTK/NOHEeHMUMN pPpyudykKkwmu
o]
3
K
e
K
n
b
e noBoOoOpauyumBaeTCcda BONnpaBO MU

—
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Ipunyunost nonréma men

Tn6boW nmoneT OCHOBAaH Ha n
G=mg. Cnna, npeoagoneBatwad
eTcsa nNOoOABbBEWHOWNW CUMNOIN
MpumHUMN noneTa onpepgendge
3a cYeTusHeTmda noagbeMHasa C
N3 BeCTHSG ILKET EMYUWOH LL U N bl CMO-3
HO WM NGl :

l.L.éannucTuruyeckKunmn

2. a3 poAavHaAaMUYEeCKMUI

. pakeTmwHaMnuyeckunuinm,; (peakxrt.l
4., mdmpocTaTtTmnmyeckKkmnin.
bannmuemuueckui— 3 T O noneTtT CcBO6O/
Tenmapouncxopngsauwmni ncoaan bl A €T IOk
MogbvremMHaa cuna onpepensae-t
ro T/msa C OB e plueerHanm 4n on 06 a n n |
NnpUMHUUNY Teno 40 XHO3 anbance
BbLICOTbl MW CKOPOCTMWU, noaT
Ha3blBaklwT TaKXe nNaccWuBHLBM.
Aspoounamuveckutn P U HO D M@ CH OB aHb H
eM 3 aHwowTOHa. MnacTtwmnmHa,a-nN
KN-MO YT BOMABWHBIA NOTOK,O-H
TOK MU uMCNbTbBaeT OTBETH®DE
K a.

[ B 1 Xycufa 1B BNO/BaACYTRIEHOAP, a C bl B a
Bo3 Ay X, aBmm@andyageTtT UCNDLTWBa

yAY
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T OKa

nyy.

Ycno

nencrtBue, H-AmMm@ /@ B & MUWH-\H 10 € C E

BUEMAWIOPAaROPOJMNHAMKYECK

HOUW camBUbBAEeT CSA Ha/lWyunme OET-HOC UT
weHme@na MU BoO3AgyXxXxa WU HecUMMeEeTD)p

| METATENBbHBIE ANNAPATGDI

——

T

CAYTHUK
JEMNN,
MIEDK LA -
HETHBIN
KOPAB/b

Bannucru-
“ecKui

AIPOCTAT,
CTPATOCTAT,
ANPHOKA BN

PAKETA

“

Paxeroawn-
HAMUHOCKHA

AspocTarm-
HOCKUA

r

Punc.

1. 2. Knaccumdnkauma netTaTenbHbX ar

Peakmusenoiy N p N H L WM nonertTa TakxXe
TpeTbeM 3 aokHoaH, e HHb B3 anme genc
TenNbHOINIoO annapaTa C OKPpPB-XxatwLwmn
ndaetTcda o6a3aTenbHbLM A8 Hero
CywHoOCTHDb peakTUuUBHOT O NPUHLUMWN

TOM,

YT O HeobOXoAauMasa ANFA- NOE
————————

2%



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

faeTcd B pes3ynbTaTe CToOM :
obpasytwTcsda T asbl, obnapgatiwu
rasbl, BbiTekasd Cc 60/1bLwoue-c
N HapyxyawT peakKTUBHYB-C
HOro HanpaB/eHWSA.

Aspocmamuueckuti T PUHLUN NOJTETao -0

He Apxwumepa, N O HKaoOXTooApSOIRY B
30BOWW cpepe, AeNncTByeT N
BbTeCHeHR@QB@. MmmMo TakKomMy |
AvgKabnn, aspocTartbl, BO3 A4y

B cooTrTBEeTCTBUU C peanmus
MOXHO nNpPpoOM3IBEeCTWNU KJacc napu
paTtosg. fhun?2

OcHoBHbIE 3aKOHBI IBHKEHUS JKHIKOCTEe U ra3oB
OcHogHble NOHAMUA U npunyunbl aapoduuamuku

PeanbHble dA9BNeHUA Npwupoes bl
TMYEeCKOro aHanusa, NMO3TOM
BO3AYyX B Buage cxem (cxema
[MfoTeXaTO BO3AYyWHasa UANP XK
watwuwasa LABBMXEHME&Le/TeHHOMT-H
HOCUWTEeNbHO paccMaTpuBaemMo
Takoe onpepgeneHume BO3 fay-w
eT, YTO OTHOCUTEeNbHOEe KBYV
CcCMaBpBTCSHA He3aBMWC UTMCOA BOOTS AT)
OTHOCMUTENbHO HEeNnoOABUWXHOTO
OTHOCMWUTE/IbHO BHOE3NAOYAXBaU.)XH O T O

2]
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NNeTAWNNK C HEeKOTOPMNOM EATKIOTP O C T
€T CO CTOPOHbB BO3AYyXa cuno
MO/leT OCTAHOBMWUTHSLb n 3acTasBy
MrTraTbCA OTHOCUTENbHO caMOIe
KapTuMHa o6TeKaHMUA U C-MNO0BO
Ta C BO3AOYyXOM oOcCcTalNnuohb O6b T
BodamH aMVm@e YTBepXaeHMNe H ¢
MHUMWNOM oOOpaweHws NBUXEHMNSH
pPMMUMUND obGpaweHUs AOABUXEHNUSA ¢
HOCUTEeNbHOCTWN N 3 aKntbi-aeTc4d
aemMoe OB UXY WM MC A BEO-3 1 Y X (
ABUXYylLUeecaAB Hennmopis N XHiPp O MB &
HbIX YyCNnOBMUAX O6yAyT [0e-WcCTBOCO
aMmyeckKkume CMWIMbl.

OPbLIM NPUHLWUNOM ad3poBmUAUHAMMU,]
CNAOWHOCTMWN CcpeaAagbl, KOTOpbI
BO3A4YX paccMaTpuBaeTcsd Ka
ca C HenpepbBMbLBE ppOoOCpPPARC
He y4YyuTbBaeTcsd MONekynap

oS -H4o0o-H4O0=zS9ARO0w
P

O ASIPSVDODAVDTSODOW®®

< =
PO O34 T W™

MoTOKNW ObIBAIWT:
l.L.yctTaHoBMUBLWLUMMC A
2. HeycTaHOBMUBWMMMMUC A .

Ecnu B OQaHHOW ToOUYKe nNpw-CTpa-t
TOK,CMKOPOCTbL WU nNapameTpel; xap
TORE TeUYeHWEM BpPpeMEeHKOWEenomveaR:
Ha3blBaeTcs WECsST.aHOBMWBLWN

28
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Mpwn BbiBegeHUNN ypaBHEHUNN
UYNTMBIML)XXEHMUE TMNMOTOKME AY, C TXEDHT
NbHOW XW3HW S9TO He Tak.

Jlunus moka— 3 T O N UHMWSA, KacarTe.
axXagon TawmeTCO®N HaBPAaABOE
KOpoOCTW B 3TOW TOYKeE

Puc. 1.3. Jlunus moka (a) u mpybra moka (6)

CmpyukoiiH a3 blBaeTcda 4YacCcTb TMMOOT
€ P X HOPCCOTTLOKA We il M3 NUHUNNYET O
€3 HEeKOT BmbLWK Hyar/beiii K 0 8 T Yop)

Ecnnm B NoOTOKEe BbAENUTb I
oHTYyp C, TO 4Yyepes TOUK MK
p OBeBGCeTcuk OHe YHOe MHOXeca-B
EpPXHOCTHb, ob6bpas3oBaHHaAaAdAa-3
TcCAa TpyobkKkouWn TOKa, a Xwunpapek
HYTpPpUW TaYyOKMNEeTDK CTpPyMWkKka
MOKO YyaoOoOBGBHO npepgcrtTasunurT@Bp)
M TOKa.
CtTpydvi@maagaeT cnegytoowmmm
e yepes3 O0O0KOBY T MKy@EEEXXOK @ C
KOCTUW WNUNUN OCTRSH, HEBI 3 M:
CKOPOCTWN KacaTenbHbB K E€

29
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pyika ccoBxopa HP@@EMY ”U pasn

CT
B P

e CKOPOCTUNU MNOTOK&XTEBERWH-OIEETPPY
K 1 Hanj
p a

Ypaenenue nepazpvienocmu cmpyiiku
OJ1A1 CHCUMACMO20 U HECHCUMAECMO20 2a3a

QT 0 ypaBHeHMUE 6 blnO BN@P B ble
HapaomM JWN/bBomM MB NnpeagcTaoBNaeT
XeHMne 3aKoHa O COXpaHeHWUN Ma
CTpynke.

Puc. 1.4.K 61600y ypaeHenus Hepa3pvl8HOCU CIPYIKU

PaccMoTpuMmM pfBa CeUYveoHIVESs € e H Bl
ceueHihmnien

CornacHO 3aKOHY <COXpaHeHMUS4d
BpeMeHW 4yepes3d STKU ceyvyeHUuda [O

Xe Maccam™m=a3 a, T. e.
Maccyms3a MOXHO onpegenuTb NO
m= p-V-f

320
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raéf= o6bemM MBpPOBEKRa®W@EeTr O
yepes ntobéoe nonepevyHoe ¢
1.4)).

Cneposaldeledb unu

p-V - f =const
YpaBHeHUE Hepa3pbBHOCTMWN
ras3a UMnrtTaeTC4d T aKk:

CEKYHOHbIU MACCOBBLU PACX00 2a3d 8001b CMPYUKU—
BEIUYUHANOCMOAHHASL.

ONsA HecXWNMapesamsty wp a BBMRApH-U e
HNnNMaeT B WA

Vlf1=V2f2’

f .V =const.

QT 0O ypaBHeHWe ynmTaeTcsa T
00BeMHbILL pacxo0 HcuoKocmu depes aoboe nonepeu-

Hoe ceuenue cmpyuKkyu — GeUYUHA NOCMOAHHAA.
CnepfcypmiBei:e H e Y COr6apHaaTsHAYBI®B
CUMOCTb MeEeXAy CKOPOCTHbO-N
nepeyvyHOT O ceyvyeHNAA.
CnepoBaTeNnbHO, 4YTOOGbL Y,BE
cCnepfyeTt YeMeoH bMOMMTED € @ i 10 @ .

Ypaenenue bepuynnu ona necorcumaemozo 2aza

QT 0 ypaBHeHUEe O6BbAO onY6 N
Hynnun B 1738Tr1. OHO npepc-
3akKoOHa O coOXpaHeHUWUU 3HeprT

21
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PaccMOTpPpMUM MNONHYHKW O3SHeprumw ce
pacxopn®A5r r asa
E:EKHH+EH0T’

LA B AT A A A

Puc. 1.5. K 6b1600y ypaenenust bepHyniu 015t HECOHCUMAEMO20 2a3d

EHOT = EG + EP + EBH

FAEG—ZBHepI'VIﬂ NOoONOXeHWNA, 3aBuncsdiuas

EP—3HepI'l/IFI AaB/eHNa: a,;
EBU—BHyTpEHHFIFI A HepPpr n4d rasa.

E; =mgh

ana 3apad angCOHﬂ,MH'Ia.MVIK(.VIGCpr
TeKawwme BC aINQUEEEX O0OA4ATCAp-Ha O
retTmnmyeckomcogtpoBHe (

7
i

DQHeprmsa paBANeHUSA PaBGembnbp OKn 3
N aB/1ePHinBabln 0 N Wie HidHao C e K Maeocon r

(cm. pwuc. 1.5

E, = PfV
BHYTpPeHHSASa 9Heprmsa mMem-aeTcCHd
nepgm rasa:y HesENBEEeMOLEUEA:!

22
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CTPpymiKmT Howmmt, CcNegomMae@Ab |
paTy¥Ppa@o nsd ., T

Es FConst.
KnHeTtTnueckasa 3Hepruma cexk
monpegenntcda no dopmMmyne:
mv?

EKI/IF|'2
MpocymMmmMumpyem BCe BUAbL 23H

E; +E, +E;, +E;,, =cCoOns

2
const + PfV + const + mv

= const,

mvV?2

PfV + = const.

Odna HecXumMaemMor o rasas3co
pbiBHOCT W fVecomety NRai3 e N M BB-C ¢
HeHMuda Ha 3Ty KOHCTAaHTY:
PfV mv?  const,
fv = 2fVv fv '

m
T.—fi\(;.:p,(Macca rasa, pene
TO ypaBHeHMUWUE NpPpUHMUMaeT B
VZ
P+£2_ = const.

roeRrtaTnmyueckoe pgaBneHue,;

pV? o
, —CKOpOCTHO/ Hanop ( AVH

UnrtaeTc4d YypaBHeHMNE T aKkK .

Cymma cmamudecKkoco u OUHAMUYECKO20 0aB/IeHUs]
800.1b cmpyzZKu — BEJIUHYUHA NOCMOAHHAA.
———————
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Ocnolin AP OGAMAMAMANs Ly MMM

YpaBHeHNne ycTaHaBnuBaeT o6pa
MEeXAy CKOPOCTbLI NoTOoOKa M pgaBn

CnegpctBue: 4YyemM O60NblWebeEKOpPOC
e pQaBANeHWE B HEM.

dPn3mnMyeckKkKuMmM CMbICN UYUTEeHOB ypas
P—noTeHUManNnbHaAsaA 3 HepTrodsp eqvaas N e
rasa.

pV?

—KMnNHEeTmyecikKats I Hepr mn4da eanHMU

Ypaenenue bepuynnu ona cocumaemozo 2aza

PaccMOTPWUM NONHYI 3HEPruiw ce
pacXxopga a3 a
E= EKHH+EH0T:EG +EP+EBH+EKHH,

E I'T]V2

KUH =

; Eg=const; E,= P-f.V

Ana cxXummMaemMor o ras3a nNNOTHOCT
CTpynnkunu O6ypeTtT pasHON, CneposB:
TeMnepaTtypa CcCOrnacHO ypaBHEHMU
(P=pRT). [fToaTOMY NO CpaBHEaH-MIWO C
30M [ANd CXMMaeMOoOro ras3a-Heob
MEeHeHWe BHYTpPeHHen a3HepwT-uu BA
peHHAA Q9Hepruma aBnaetTcsa QYyHKLU
N3 TepmMogMHaAaMUKWN U3BEe@PFHO,
ra 1 Kr rasa npun HarpesmA-HUUN e

peapenaeTcda: no GopmMyne
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u=C, T

Torfgamac c bimp aasgsHa

Ec#U-m=C, T-m;
M3 ypaBHeHUA (REpRIyYodaHwua r

_P
PR
EBH:Cvi'mz C_V.E.m: CV .E.m:
PR R p Ce-C »p
S

& P 1P
G G p K-1p
G G

MogpcTaBnum B ypaBHeHMUep-no
MYy nbl OoNda onpepeneHuna BCeX
EcwitE.+ E+ Econst;

2

+const- PfV+i-E- m= consi
k-1 p

2
mvV +P-f-V+ 1

P :
-—-Mm=consj,

K-1p
Pasagenunwm BCE€ 4yacTMWU YpPpaBH

3



Ocnolin AP OGAMAMAMANs Ly MMM

2
V—+(1+i)-E=const
2 k-1 p
V2 K
—+4——-—=cons
2 k-1p _
YpaBHeHne begpunyaamopaW- asa
nmnpyeTtTcsa Tak:
NOJIHAA SHEP2UA eduﬂuubl MAcesl 2ca3d eejiuduHa no-

CMOAHRHAA.
Mpeobpa3syemM BToewpapRaypely0 d
BOCNONMNb30OBaBWMCbL yYypaBHeHUEM C

P=RTp,0 T K y—P,q:eTR.
Yo,
[Mfocne nopypaBOaBKme NpPpUMEeT BMU
2
V—+L-T-R=const
2 k-1
T .0kna BO3 ,quRxZS?,l«ftl—l\lL,. Hop M mMe H
TEe/NbHO Ky pBaoB3HAEYyHXMye TnNpPUHUMaAaeT B
V # +2000T=const.

Creocmeue: Yem bonvuie ckopocms nOmokKa, mem
MeHbule memnepamypa 6 Smom nomoxe.

Hapamempor mopmorcenusn

NMpun o06TeKaHUn TTpeyiiak B oayeadyoxpoVVA
TCA , B pPeXK/OPUWTTEA BYIELTHM en K a )

%



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

TOYKE Ha NMoBepXHOCLCA DeaoJta
CTwmMm gaBReBA3IMYyLWeHHOT O NMoTH«C

—_—

| Vsl T
Fa®Po -

P

Puc. 1.6.I1lapamempuvl mopmosicenusi nomoxa

B T AAu(kpen c), Ha6bBaeMONn K-
KOW, CKOpOCTbL NOTOKa CTa-
MeTpb BO3Agyxa (JAaBneHwune,
6yayT MakcuMmaIib H bl Mmapameripivu

P
H

MOPMOIHCEHUAL.
BoiBepgdoMp My nbl 404 onpepaper
TOPMOXEHMUA. Ana 3T1T0ro 3an

ANS ABYX CeYeHWUNM CcTpynkmn

V2 +2000T, = 2000,

V2
To=T.+ 2000
V2
I‘p,e—zooo—p,MHammqecKaammo@asyp
Boipa3uUM 3Ty GopMyny:uepe
V.,
M —
a




Ooud%tA#wgmaamuaaa407¢anwzauua

r f@=20T—CcKopocCcT\W, —BRYPpACceT-b Hab
ratwoumwer o noTokKa.

2 2

” 2000

M3 TepmMoOagMHAMWUKUN U3BEeCET-Hbl CN
Hume XAy nNapamMeTpamMum BO3AyXa:

K K
K1 2 \k1
&: L Po:FC),J 1+Moo
P, T, 5
2
Po _ Py = p s Mayia
(P) pO pco( 5)

o0 o0

Ana Bo3pgyxa KoadgohbnmumepT apgMu:
MYy bl ANS9 onpepjgeneHnsa nm-pamMerT |

obpeTatwT cnepgytwwunnm BuAa:
2

T,=T,1+ NEISOO)

2

P =P @1+ %)3*5

M2
Po = P, (L+ ?)2'5

B3anmopaeiicTBHe BHEIIHEH cpebl
¢ 00TeKaeMbIM TeJIOM

Cucmemul Koopounam,
npumeHnsemble 6 aIpoOUHAMUKE
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Ana wM3yyeHMA asapopwnHawmaum-u
Ja4dy aspoagumHamMmyeckKkoMy pTa-c
C SKOpoCMHAs cucmema KoopouHam (nomouHasi)

B cKoOpacwmTH®Me KooOpAaAMUHAT
0 COMG, KoTopas+d HanpaB/neHa-T°
netTa (ckopocoOMaapmoewn K yox
OXM nNexXxnmTtT B NNOCKOCTMU EOh;MI
nepneHankKynap X®Y, ma OHCaknopcarBu
CTOPOHY nNnpaBOro Kpbna.
Oc®BY,Has3bBaeTcda OCbi NoAaAb
Oc@Z,—60KOBasd OCHb.

Mp wn M3y4dYyeHNmU XapakTtepuc
npaBnaemMocTnN camMoneTta u
POYHOCTOb Tc@Haa ¢UENeVTKOOROUHAM.
ayano KoopAuMuHAaAaT pacno aosr
eTa, a ocCun XecTKOoO coefawunH
r

y
n
H
n T

e 0] r’"aBHDbBMMUN oCcAdAMM MHepLUWN

Puc.1.7. Ckopocmuas u céa3aHHas1 CUCMeMbl KOOPOUHAM
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O 330 13X

S

OcOGXHanpaBneHa BAOAb NpPpOoOAONb
er o Hocy #u Ha3bBaeT®OY npop
epneHan®Ymw a/pe@n T B NNOCKOCTMU
amMonerTa. OHa Ha3bBaeT@Z HOPpPN
epneHANKYNApXA@¥YIN NTHOTEDETHMHHaA
TOPOHY nNpaBoOrlro Kpbna, Ha3blBa
3emuas cucmema koopounam M P UME HAEeTYE A npwu
€EHUUN LABUXEHUNA COldMEON e3Tead AMT. H OH
O KooppawuHart bepeTcsda BO-NpPpoOMKUS3
epxXxXHocTunu 3emMnun.
OcwprHanpaBneHa NO HanpaB/eHMWU

GoaHOT O N afjgoxXwogaH armp aoBCveH-bl N p

(o9)

O/lb HO, HO TakKkgTaBlnefOW OPRABYI
FrOTbHYW CUCTeMy KooOpAuHAT.
TflonoxXxeHMWe camMoneTa B MNOTOKE
rnamMmm CKO/IbXeEeHMWHA U aTakwu,

Yenom cronvorcenuapH a3 biBaeTca YyI®BJT MeE X
eHnemM NOTOKAaAa WU NNOCKOCTbW CWU
Venom amakua Ha3 bilBaeTcCcsa Yron Mexnay
Cbl camMonéTtTa U nNnpoekKkuyuwmem BeE
a NAOCKOCTbL CUMMETpPWUNU camMorne
MonoxXxeHWe campaAaaTaABB RP-PpakKTtTe
A YyIp/bECKMAHBbL A, TaHTlFaxXa, KpeHa.
Venom pvickanvbaiy Ha 3 blBaeTCca YT OUF M€ X/

en TpaekTORMU3I MBI CUCTEMeE K

A

numewt nNPpoOAONbHOWN HAC U a@@ain @ ¢
aANbHYW NNOCKOCTGHBb.

Yenom maneancav Ha 3 biBaeTcCcsa YT Ob/i ME€ X/
O OCbIO COPUBO®HA OM.
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Yenomkpena yHa 3 biBaeTcCcsa Yyron MEe

NNOCKOCTbLIO, nNpoxopgauwein o-e
néta, MU HopManbHOMN (XN ocko
CUnbl MU MOMEHTEBHLI, BOS3HMUEKEEI

Ta B CHiOgMTTTHEME KoOOoOpAaMUHAT
Ha3BaHA:

X ,— cuna 106068020 conpomusieHus,

Y ,— noovémnas cuna,

Z ,— bokosas cuna,

Mx ,— momenm xkpena,

My . — momenm pvickanvs (nymegou MomeHm);

Mz . — momenm maneasica (npoooibHbILL MOMEHM) NU-
KUPYOWULL U Kabpupyouutl.

Aapodunamuueckue cneKmpol

Aspoounamuueckum cnekmpomH & 3 biBa e T C A [
nasy KapTuHa obTekaHusa T
Ana nonydmpEHMAm™MMNYEeCKOTrT o TCnN
BywtTnegywowmne ™MeTOL,bl:
l)yBepgeHne B NOTOK BUAWUMEBIS
2) Me T &ume /1 K O BX M H O K
3y MeTon BA3KUX NOKPbLTMUR,;
4d)onTunyeckmMnm ™MeTOpq,
MepBbLIWN MeTOn NONyYeHUNUA I
cneuyuuvanbHBbX A bl MO B bl X K @
oO3BoOWMG@®ATEefoBaTbL NaMUHAaAPH
EYeHNAROMNMETPWIBYHOTI O CNOA;
MYHBIM C/0€EM.

_

I 4 3w

Ly
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MeToOn «we 1K OBMWUWHOK» no3sBondaerT

NnnaBH®ORK a®G 1 A . Mpwn ©6Ge3 EF-pPbIBH:(
HUA WenKOBUHKMU, NMPWUEKPENH-eHHBbE
TeKaewMOeEp XH@CT U, OpMeHTUMpPpOBAH
NOTOK a. Mpun cCcpbiBEe NOTOKAa OHMN
HanpaB/eHMUE.

Ha BA3KOM NOKPLTUN O0O6TE-KaeMO

HOW nNpoayBKe ero B aspPAUHAaAM
ymBawTcAa NUWHUMUKM TOKa, BBIABI/SA I
Hus.

OnTunyeme&mMalg NO3BONSAET encchner
me NNOTHOCTW BO3pgyxa Tmwepun 60.
a. MNpwn M3 MEHEHMUMN NMAOTHOETMN B
eNbAMMUOK CcBeTa OTKNOHSAeTCSd,
BeT/Nble MWNAUW TeMHble NOoJoCbl.
CnekTpb o6TekaHuUa ©O6bBawT cne
a)niasHvie;

0) suxpesoie;,

8) cuMMempuyHbvie,

2) HecumMmempuyHsle.

O o4 x

- - X
ST - .0
N ) —
——rl
E) r)
e
— ——— _| —b..,
) T et _/T" W gfzn-. 35
__.--‘m . )
ST e is) = Xn“‘ﬂ-—- —

e i e - —




Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Puc. 1.8. Cnexmpur obmexarnus

Puc. 1.9. Hecummempuunwlii cnexmp

Hanumunme nNnoBbLIWEHHOT O 4axs-N
PpAXEeHMNA 3a HUM NpaBmdmn BO-B
ro COoOnpo,TUBOIRHMAE chHy@BuBLBIA €
em 0aeJleHUs.
UemMOO/NNbweBO3M-YyLWEHNENOT
Ka, TemMmbonbweconpoTUBNEeHMUE
MHWHMUMaAaNbHOE CONPOTWUBNEHNE
NNaBHbBM CNEeEKTPOM O0O6TeKaHHM

Tena HennaBHOW d¢OpP MBI, B b
M3rmMb6 NUHUKN TOKa N aMaBRBeaeE
now, H a 3epbBoaoéniertieMbLMUY.

Taa C NMnasBHBbLM C N eHKar3pLoBvia ¢
y00600OmMeKaemMbiMU. CnekTpb o06TexKa
bopMb M pas3mMepoB Tena, bop
HO NOTOKa BO3jgyxa, CKopocC

UemM6ONblWEBOBWMY e HUETN
Ka, TemMb6oNnNbweconpoTUBAEHMNE
MUWHMManNbHOE CONPOTWUBNEHMUE

MaaBHDbBM CnekKTpOM ob6TeKaHMu
———————
43
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NMpn cuMMMETPUYHOM O0b6TerBaHUNMN
HNKaeT TO/NbKO OAfAHA ad5QOMAEMaHaM
no6osoro conpoTtTwmuBneHunma X

Mpn HEeCUMMMETPUYHOM @l KaHMWI
aspoounamudeckascuia R ,, KOTOPYKW MOXHO p

Ha gBeTaB/AgwWMe N0 gddm@m - KO O P,
npomuénenue X , u noovémnyio cuny Y .

Takum ob6pasowm, nogbeMHasa CMUJ
TONbLKO NPWUW HECUMMMETPUYHOM 06T
AapogmHaMmyeckumm cnekTp paert
PnsmyeckKkyrw CYyWHOCTb HABNeHUA O

MccnepoBaHMA asapogmMmHamMumyeck.l
BO3MOXHOCTHWb BblOpaTb e KHaaenvobDen e
dopMbl, onpepenntb p[pedeKkTb B
onpepennMTb XapakTep B3 am-M0pfe
XeHHbBX YyacTen MU MHOrNroe pagpyroe

T
V

Hozpanuunwtit cnou

AsapoagMHaAaMMUUYECKNUN CcNeKTP- NHO6C
LeNnNnTb Ha HEeCKONbKO Yacbrei, ;
TekKaHne O6yaeT-pEEBHMLOMYQLMNT b NO

Ha 6onbwomM paccTOSdaHKUDNEM Te/
poBadH, CTPYWNKU TekyT npsamMony
CKOpPpOCTb. Tak 0 WHesdz0yiycaHblv. H @ 3 bl B a

B6nmsm Tena CTPYMNKWU MU3IMEHSHAIT
nnowaagbs nocdepyewmmdr oOT 3TO0Tr o
CKOpoCcTKM BO3pgyXxa B CTpyhnkax.
AedPopMMUpPOBAHDB NPUCYTCTBbY- WU M
B a € @ovfiyeHHbIM.

U
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Puc. 1.10. Tpu xapaxmepuvie obnacmu nomoxa

BBO3 MY LWE HHMWUT oikaa& TMO X H30 668 t
nacrTwu:

lBHEWHBBA3KNN NOTOK (NoOT
2n0Or paHWYHBIA CcNnoin,;
3cnytTHada cTpysa. (s

ABUXeHnMe BO3IfYyXa B TNOBE.I
Hoe, JNUWHeWNHOE.

lloepanuunvim cnoem H @ 3 biBa e T C 4 T OYH-K
xXampumner awwmim K TNOBEPXHYE:”
werocsa B HEeNOABUXHOM B OM3-[
Xywmnmmcsa BO3AYXOM, B K O TH0-p
eTcd OT HYynNnNsda Ha
0O CKOPpO3Y uUle HHaHo
TOKa Ha HEeKOTwpro
eBapes3ynb HYT gee-@
O TpPpeHnsa Meop Py
MYHOT Oa CCTIWLAbLI 4B O
e
n
c

M Me 0T MICETHpYEE & -
0 . Mo 3 Ta® MY H HIID A
er ga 3spmun.x.plke.Hll

Puc. 1.11.Ilpuuuna 3a-
BUXPEHUS NOSPAHUYHOO
cnost

4s
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B cnyTHOW CcTpye 3aBUXPEHHOCTE
yaaneHumsa oT Tena.
Buxpesviv Ha 3 bilBaeTC S HTMAaEK OMEO TAOBKVAX e
KOTOPOM 4YacTuub BO3AYyXa, [l BV
OAHOBPEMEHHO Yy4yacTBYT BO Bpa
¥

oo

Y

T~ =S

Puc. 1.12. Cmpyxmypa noepanuunozo cnoa.l — namunapusiti nO2paHuyHbll
ciotl, 2 — nepexoouwiii; 3 — mypoyienmubiil; 4 — IAMUHAPHBIL ROOCLOU:
X — KOOpOUHAmMAa MmoyKu nepexood JaAMUHAPHO20 C10s 8 MypOYIeHMHbLU

O6bpas3oBaHMe nNOrpaHMYHOT O CnN
4YTO BCNepcTBUMUE NpPpoOAB/eHUA BHA
pacno/ioXeHHBble K Teny TeENOoMWU
ca. CkopocTb 4YacTwnuy, HenocpeAac
Teny,opummamM paBHPGe KHTY anop m(nmna
Mo mMepe yjgpaneHuma OT MNOBEepPXHO
yacTuLy BO3gyXa nNoCTemneHH-0 Y ME
pPOM paccTOSHUWUM nNpekpawaeTcsa n
XapakTep ABUXE HMBH MHAHOMU-LE N € |
nnyaetTcsda pa wWwapmasEw®ewuwasl- OCHC
BadcChb Ha pe3ynbTarTax MHOT O/

[
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KappHTbMm 06 TeKaHuWsa pasnunyHHIKD
MpaHAT Nb npeanoxXur YyUY4unTbl
TONbKO B NOrFrpaHWUYHOM chNnoe
HeBSA3KMWUM.

Mpn ABUXEeHUU Yy 406 ecacbkmavkaae
pefpe TpeHWe B NOTFpPaHUYHC
PUUYMHOM OCHOBAHMUA CUAbL N
Tomyuna noepanuunozo cios 03 a B U C ¢ 0 P 10ad-
na, NONOXEeHNdAa ero B MNOTOK
CoCTOSHMSA NOBEPXHOCTHN TelJ
Bo3agyXxa W yBenunuumBaeTcsa O
K XBOCTOBOIW.

Ha «Kpbine GmamwsowiemapenHelun
TO/MWNHaA MOrpaHMWYHOT O CK/100
MUNAMUMETPOB, K @O WK 13 aaiodtariim r
m 6o0onee

UemM poBHEee NOBEPXHOCT®W- -
pocTb NOTOKa, TeM TOHDbLWeEe

XapakTep TeyeHMUNH B nor p:
yucna Petinonvoca

a3 0

Re="
v .
r AVe-cxopocmo nabezarouieco 8030yxa,
l—xapaxmepuwiii pazmep mena;
0— KUHemamuieckuii Ko3gpuyuenm ea3xocmiu.
Mpun HeobonbuPeEX HOWGL/AEXAa [ Y 1
ByerT Heb6GO/NMTbWOW CKOPOCT & - |
HUYHOM C/NO0O€e CMmawacliakeed nor

C/noi H a JiliBi@piin.C A

§
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XSO ™
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MpwonbwmMx 4Yymcnax PenHonbAaca,
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T 00 30 O
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FPAaHMYHOM Cnoe, pABUT asfdceb
nepemMeuwatTcd B nonepe
b NOrpaHWUYHBLIKN cnona-6ecn -
OFf paHMuuyHb N mpapenknsd.a 3 biIBaeT
cpepaxwx Peneonbpgca,a-ctpy!l
O cnoa TakosBa, yToO Yy n
pHOEe, KOTOpoOe 3aTeM nep
NMOTF PaHMWyYH bl Aveutad®Ml H a 3 blB a
epexoae OT nNaMMUHATP-HOT O
Haudyane N PyocuUTCOXOYOMBTO CNTOUT €Jf
a 3aTemM pas3BuBaeTcCcsa Yyoc
e. Ha n p,arR ®UpKHEEX 0COY IATPa0ENTCC
€3 aflHOH &3 B BekaNepexola.

HMe TOoOUYXaB UCeMpre X@@a 4 c n
a Re.

B dGopMynwag MHwm coimp ePoeeirHeot
M B KayecmBpanwaoepysgoaHAaTY
prexXama 3aTO 4Yuunmcno Pe®e-"HONDb
A KPMUTUWYECKMUM
VX,

| 4

BOOOAH@® aTmMoOC (he

Re,, =10°

no Pe Remevn HMCIa We, 4Y&8M Nyudul
Ha nNoBepPpXWHON TMeHbme Typoy
b BHeWwWHero NOoOTOKa.

0 X

r
a

St O

@ 3

O 0D T =
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Oawdm 4WMMMM w%a/wm;wwu
Ompbwnoepauulmozo (& 11}/

Mor paHMYHBLIA CNOW BO3HMUXK-A
ro Tena, ob6TekaeMOoro norTo
Tena C KPUBONWUHENH®IANP DB E
bunna kpboBaiMMmayboax aTakwu,
ompwie noepanuunozocos ( pwunc ). 1 13

Puc. 1.13. Asnenue ompuiea nocpanuunoo cnos

QT 0 o06bBACHHAeTCHA Tewm, WF C
HeWMHOW NOBEPXHOCTMW [AaBibeH
BaeTcCHA pasHBbLM. B ¢ acvmropw, 1 |

OO6TekalOpPpNBONMHENHYW NoOBep
OYyAUT MUHUMAPRBBIO.CTWU3 [ alB
KaBk m CBO3HMUKaAaWT ob6paTHELBE
NMOrpaHMYHOT O cnoas. O6parti
MOT P abHAM YCHMM ONMIOT YT N puBecOK
pbiIBpUMBOAWNUT K Ob6Gpa3oBaHWUW
OT pbIB MU BUXPeaap as aBfapmmpe
HbIM 3 chexmonm, TaAaROKE@@BHOE ABMNEHI

C A B o n. dYthgdssopp-© T 0 paciuwmup:
KaHarn, B KOTOpOM MPOMKnCXC

4
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MBoO3pacTaHWe [aHg/erBsD.4mikn gdyHs
YeCKYl 9HeprumwonoTokKka B MNOTeHL
OT pblB NOrpaHMYHOT O peBreOMYNp
MEHbWEHMWIK HEecCYyleimnw , &N oICooTGeHpoeC
CTOMNYMBOCTM U ynpaBnAaemMoCTMWU
TypObyneHTHGBWR NOr paHMWYHBIN CnN

OT PbIBY, YyeMWMTODaMBbDRHEATHBIE.T C A
p u MHTR® HCGCIEPIME WMNBAHMWNMYACT UL
TPYNKaAaMTOD AHOMWANHNUTENbHAaH K
He pdTmoa . npenaTCTBYETNOABI/EHYV
evYyeHUnII n obpaszbDepampmwy , BUXNDP®SO
MEHbLWUT b ONacHOGCMHPNKEEWHIBRAT CAY
MUeM a TbHble BbLICTYNb HaH®GBBEPXH
B a e Miuppéyruzamopamu.

Ha B 3-TeoTcCHAQG O Y HbIX pexXxummax npu
nax aTaKW CpblB NOTMOKTagpmsP € 4,0 T &
nenust noepanudnvim cioem (Y NC) .

y
y

O 4 00O 3O =X

OcHoevl IKChepumenmanvbHou aIpoOUHAMUKU

Kak BCdaKasa Heay Ka3 0o OIVPHARPVOUOK a
3yer 4B a MeTOAa TROPRT MOIEI KW
M 3KCNepuUMEeHTanbHBLR, KOTODpH®blEe
npoBepawT [Apyr Apyr a.

QkcnepumMeHTanbHaa aspogunmHamu
obTekaHuMa Tena BO3AYXOM NO OC

e HabnwgeHnm
HaTyYpPHBIX 3KCNEepuUMEeHTOB
MOgenNuVpOBRARGMMNA B asapoguHaAMI
ycnosumax nabopaTtopuu.
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Llenbtlo asapogumHamMmyeckKkumx 3
e ONpepgeneHne pgasBneHmMa nc
e N3 MEepeHMUe asapogumHamMmyec
AeNCcCTBYWWMNX Ha ob6TeKkaeN
e U3yyeHNe MGU3INYECKUX H[BIJ

|_|0'Iy'-IeHHbIe OaHHLbE mcnomil

HaMMYeCcKOro pac4yeTa C ahiHo-N
HOCTb, pa3paboTKKMU HOBBbLIX C
MX XapakKTepucTtTuk, onpepgen

©T O30T T

£ -4 @ -

0 30 W W 3

OCHOBHbBLM OoO6OpyAagOBaHME MO -a
aTopBRAAKATCPIO A M HA MUY ECKIWe
bIX NpoAyBawecaT MOEIRBIX T
eTaTeNbHbE aMMEPAaTN bHYH -B
e NeTNcisto X aspoaAgMHAMMUYECK]
MpoayBKa Ten UAWU UX MOAIAE
py6ax u1cCnonpbesayBearpcuiT eHlab B bl »
KTUPOBAHMURACNObLITAHNA MHOH-0
OB €eWwe He MNOCTPOEHHOT O
acTemn.

Ilpunyun pabomet aspoounamuyecKkoi mpyoot

Aspoounamuueckot mpyoori H a 3 biBaeTC A y
pefgHa3HayYeHHOe Andg co3fja
034Y83Xax OHOMEPHOCTHDb npoBe
aapogmHamMmyecKkumx Tpyoax
bpaweHmnsa OBUXEeHMUA U Ha 3
opob6bwusa, MO3BO/IA WY Da Ty-u
OK wMopgenwnm K HaBy WmHE®MWO CCT:

B
$1



Ocnolin AP OGAMAMAMANs Ly MMM

nocTaBNeHHaspsAWYHaUMN Y e CEMNEe T
pa3genawTca Ha:

DTpy6b ManbiXx; CKOPOCTE®EIMW

2) IPYyO6bl 60NbWNMX [ O0O3BYKOBBbBIX CK
3) TP YyO6b CBEepPX3BYKOBbBIX CKOpOCT
4)Tpy6bH NepemMeHHOW NAOTHOCTMWU
55mraHTtTcypBeba@aatTpy o bl

6) Py b6b Ccneuy. Ha3HaudyeHNnma (wWToO
KaHan ;un T.4.)
Nimneps3sBYKOBbIle Tpyobl
) TPy 6 bl YawBHpE®X T a3 0B, B -KOTOp.I
T CHA B KayuecTBe pabouyero Tena
[MepBasga asapogMHaMuMmyeckasd TPy
B Posk&7mmrap eae Kalmyornek okB c K U M.
Mo npuHUuMNY paboOTb aspoegunuHal
BaltlT:

e OT K P bIKT@H OY p a;

e 3AaMKHYTOIo KOHTYpa.
OCHOBHbBIM OT/IMYMem TPpPpyOW 3 amMK
6bl NpPpAMOro pgeWcTBUA HABJ/AFe€TCH
Hana, co3pawwero AnNyTBO3AYXa
Y Tpyobb 3aMKHYyTOro Twuma pab
XeT BbMNOMNHATbLCA OTKPbLTON.

S2
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PaccMoTpum MPUHLKXN pabo
TPy O6bl:

I Z2 Jd ¥ J 7 g 9
S'b.:#_\_ J_ 1/ :
ﬁh"‘“ - ! — T
‘___'____..-r - —

SSSs s -
6

R T T T T
Puc. 1.16. Cxema aspoounamuyecxoii mpyool

MpuBKYEHUUN 3NEeKTPUYUYECKBSDF
Top) (HHAYMHaAaEeBOGEYMABIAT Bl OT
nonapgaert B CyXawwy omHBAa Y eyce
T pYy,6wla 3 blB a o Weuidktispom(2) . Konn
npegHas3Hayewe HOWNSS CYKBOEIONC T U
TOryor,06 bl BO3 4YX B KOJMNEKT
3aBUXpPeHUWda, KOoONnekOaPOmem
BXOAOHOW MW BbLXOAHOW NAOoWang
(5:1 n 6o0onee). Ana dQopmupo
MOTOKE PB Yy cyec T@EM)aB a wpsardowue
peweémku ( 3) . B pabouye) Hac omreE
H bl Xapoounamuueckux eecax (6) y C TaaBH1 U B &Ce-T
cnepyemasda ) Mloges/xb B(0B oy xa,
MOAaenb B P arbpoywoewsMn simecerm P-a
byszop (7). OAvddhpy3sop Yy MesH-b

S32



Ocnolin AP OGAMAMAMANs Ly MMM

Ay Xa 3a pab o34aeTiio pUMBOCKTELHI® GBIEE M O T
nagasda Ha nona,amB bBEAETA Jesd 100 Kdl

B TpyMkeHy3sTabr o KOHTYypa - obpa
T a H a B N1 NiBapomnaesionamxu, KoOTOpble CnYy
ANA YyMeHbWEeHNA noTepb KUHETMUL
B MecTaXxXx NOoOBOpPOTaA.

Puc.1.17. Aspoounamuueckas mpyda 3amMKHYmMo20 KOHMypda

Mponpa 4Yepe3 MNOBOPOTHbLBAE pe LW
Hane, BO3AYyX nNonapjgaeT B caMyt
3aMKHYTOrIo KOHTYypa, Has3blBaewMmy

OCHOBHbBMMU XapaKTepunciTiBWwK aMMn P
nNAKT C 4.
e MaKCUMalbHaAaA#¢

CKOpPOQCTbL B pa
e pa3zmMepb paboue

K
M YyacTwu.

S4



AapoauMHaMumuueckunme T
M3MepuUTenbHBIMU NpPpuUo

Ocnoli AP OGUMAMMAs Ly OMNAMAMA

pyo6b o
opamwn.

ana Mn3IMepeHMUNA cun n MO M
nomMelweHHOe B TpYyobuwn atnes/HOBL€
ANHaAMMWYeCKNe BeCb, ORK AT QHBLY
TPEeUX WEeCTUKOMMNOHEHTHGHbIE.

Ocnoevt meopuu nodoous

3KCI'IepI/IMeHT OONMTXEeEHDb TAERK

TO
pwn
a H
on
e H

n
bl 11
[ B
e H
rn
B
e C
Uuuo
A8

O =S Sh 34 3 c

< W

6bl NoOonNb30BaTbCAaA pes3ynb
MEHUTENbHO K HATYPH®BMY
n 4 mMopaenem npoBoOAAT,

ob6wua. M3 Teopunm nopgebwu
MN McnblTaHUR Moaenem H

HaTypHBLWR O6bexKT 6 bl 1N [
OAMHAKOBO OpuMueHTUupOBAH

OTOKMW®, o6btTeKkawwme mMopae
7] KMWnHeMaTnyeckKMU” n AOnHa
a  PeevAnguuecku noooOHbI, ecnunm TuU-x
Hble pa3MepBbMEPONapogaoH
bl paBHBbl.

a NMOoT O K a KuReMamiiueaxd RoOoAHbIMU,
7] B CXO0OACTDB®EeHHVLBbBIX T O YpK-a
HaJ/lb H bl n oagnMHaKOoOBO Harll
T eHWNn4d 00T eK aH W Aounavueudeku H

nooobuvimMu, € CNUN a3 POAUHAMUYH-C

H bl e
norT

K Bblge€/eHHbBLM Ob6bemam,
oOokKka OAMWHAaKOBO HanNnpasBT-e

SS



Ocnolin AP OGAMAMAMANs Ly MMM

BEHHbBX TOYeck HaXxoaAaTCcH B Mmo ¢
Takoe nopobue Has3bBaeTcsda NOMH
Kak mnoka3s3bBa@decnmpeawmT e an o 1 H
HaMMUuyeckOoe MopgoobHNeeB OB pae&A B Y e cl
3TOMY MUCNbTaHMA MoAaenem npoBoC
YACMU4YHO20 OUHAMUYECKO20 NOO0OUSL.
B cnyudae, Korpga o6TtTeka@Hne T1e
pa3oM OT BSA3KocTwu cpeanw-(Hebb
Kahpurtepumemm nofuncwkRsl ABRAETCA
Re mMopgpemnaTypRe
Mpun ©OGoONbWNMX CKOpPpOCTAXTHONET
BEeHHOEe BINWAHME Ha XapakTtepwuc
CXMMaeMOLHLT,b ICEPIPMA MYUWaRBCMT WY HOT O
NOAOB®UATOMAEMyE@BE@®A YMCA0Maxa
MMo genmnasoy b

Bonpocwl 0ns noemopenus.

l. UYTPpasbiBaeTcda pgaB/leHWEM BOS3
Pnsamyeckasda CcywHocTb? EpgunuHWMLYDBL
M COOTHOWEHMA MeXAY HUMN.

2. UT O Ha3bBaeTCH4 TeMnepaTypoc
CMcTemMb UM3IMepeHWMA TemMneparTypbl
3. Kakos bnsmyueckunimn C MblC N no
Bo3AayXaBUNak mMenoTHOCTMN Bbl 3 HB
3aaBUCUMOCTb? MEXAY HUMMU

4 KakoBa npunpopga BA3KOCTMWU r
BA3KOCTbL ras3oB OT TewmMneparTyphbl
5. Kakune obwnme <cBOMUCTBA Yy XWn,
yeM UX pas3nunywune?

6. UTOoO Has3biBaeTCcd yagelNMbHON Te|

6



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

7. KakoBa (W3 KNUe&C Kraai3 0B )yHIH
on-?

8. Mo KakKoMy npuHUMUNDY CHO-C
apTHOW aTmMoc depb?

9. YTo Has3bBaeTcCcsd CTPYyWMUKOTI
6napaerT?

10. Kak une NPU3HaAKMW ycTaHoO
o3ayxa Bbl 3HaeTe?

11. Y70 Takoe nnas3ma? KakKko
aspompWPHaAMUNEK

12. Kak une HepgocTaTKMWM nMme
openb HbwTOHaAa? [Ae BO3 MO
13.Mpun M3ydyeHUW KaKoOM 4Yac
nekKkTpa nNonNb3ywTCd MOAeNnb
14. YHe m Bbl3 BaHDO ABNEeHNe
noaqa?

15. T pe mcnonb3yeTcsoOCTMUHL.L
16. 3aBucurt nn CKOpPOCTHD M
onepeyHoOro cevyeHnma?? Kako

17. Ka K MOXXHO M3IMepunurThb C
oToKa?
18. Kak oBa dnsnmuyueckas cCy.L

anopa? Kakumm ob6pas3omM ero
19 KakoWw 3aKOH YBAQHEBCTNB
aBNeHMEMMU CKOPOCTbK NOTO
TONro 3akoHa A/n1da noToKa #
20 Kaknm ob6Gpas3oM NAOTHOCT

oaBneHuMms U TemMnepaTypb -t
AenswoWwWyw 3Ty 3aBUCUMOCTH .

Y]



Ocnolin AP OGAMAMAMANs Ly MMM

2. YT O Ha3biBaeTcsd b bBeOMBHObYMX a [
UemMmy OoOR paBeH

22.3annwumnte ycnoBuda Hepas3pbBH
aNnbHOW XuMmpagkKkKocTwn?

23. Ha3oBuUTE ABNEHNA, nN@ATBEDpP:
NnBOCTbL 3akKkoHa bepHynnwu.

2. KaK nmwu cpeagcTtBamMmu MO XHO C
KapTMHY o6TekaHMWa Tefna NOTOKO
25. C KaKkKoim LuenbampoayHamMmnyec
CNnekKTpPbL?

26 YeM nNnaMMWHapPpHOEe TeyeHwm-e 0T/
NeHTHOT 07

2. NMpn KaKoOM—-—JT&EMEHMMHOMY -u 1N
NeHTH®M NOIFrpaHMUYHOM Cnoe paHb
cpbiB noTtokKa? I[loyuewmy

28.4eM nNorpaHMYHBLIA CNOW OTNWNUY
yacTn noTokKka?

29.3anun aeopemy bl AN A onpegenedHdt
CKOW 23Heprumumu w”nu 9Heprumum paseH

%74



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

I'naBa 2. AspoauHaMu4YecKHe CHJIbI
U A3POJAMHAMMYECKHE XAPAKTEPUCTUKH KPbLIa

Feomempuuecxue xXapakmepucmukKu Kpoljia

C reomMeTpMNUYEeCKON TOUYKMU 3pE
HdgopmMpDpao dund

2)JopmMoin Kpblna B nNnaaHe
3yBngoM Kpblna cnepepgwun.

IIpoghuns xkpvina
Ilpogpunb—23 T O C e Y e HUe K pPrblenmnd
AWKYNAPHOW NUHUKU XO0OPpA4g.
Mpodcdmnmnm O6GbBLBAIWT:
1) p[O3BYKOBbBLRYKJIGOEADH ble .
CMUMMETPUYUYHBIE U HECUMMETQPMU
2)CBEepPpX3BYKOBbBIe: KJ/TIMWHOBMUA
pPpOMOGOOBMWAHTLbIE.

Puc.2.1. @opmer npoghuneti

$9



Ocnolin AP OGAMAMAMANs Ly MMM

OT GopMb npodduna 3aBuUCAT er
XapakKTepuncTtTunkKkmn.

Cummempuunvie npogpuau (1 1) ¢ Manomnm OTHOC.I
TONWMHOW NPUMEHSKWTCSHA Ha KPp bl
camMonerTOB.

Boinykno-6oenymoie ( 2) Ha COBPEeMEeHHBbBX

npunmnmeHARKTC A, HO Ha B3 /1erTe 7
obecneynmBaeTcCH OTK/NMNTOHEHWEM 3 a
Heosikosvinyknvie npoguiu (3 ) Hanbonee LI

MPpUMMEHAIRKT C A H a coBpemMeHHBblX CcCa
ITnockosvinyxnvie npoguru ( 4) M P O C T3bB OBY CIM[B@U
n MOT VYT npunMeHATDbCHA H a HeCKOoOp
S-o6pasuvie npoggunu ( 5) NnpMNMeHAKLTCA Ha
cxemMb « 6ecxBocTka». OHUKU camMo
Jlamunuszuposannvie npoguiu N PN ME H A NTE-A9 Ha
PpOCTHDBIX 0 O3 BYKOBbIX camMonerTaxX
MaKCMUManbHaseUWeHMBWIKH L ePM AU HE I

X= 0,5 b)), 3a cuyeT 4Yyero ypgpgni
yacTb NOTrpaHWUYHOT O CnNO0S4.

a) c_

e T S

—_—
~=

2N
7 e

T"‘ =
(- -]

Puc. 2.2. Ilpogdhunu kpvina: a) ooviunbwlil, 6) 1aMUHUSUPOBAHHYLLL

Yeuesuyeodpasmuvie (1), pombosuonvie ( 8 Yenvma-
suonete( 9 ) nNpodumnunm Cc oOoCTpouint- nepe/l
MeHAKTC A Ha CBepPpX3BYKOBHLbBIX Cawm

60



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

OCHOBHbLE T eoMeTpUuyeckKkumue
nNoKa3aHBbR3HaAa pwuc.

Craxe famme  cPEAHRR AMHMA
S,
m_——'
Xe 5

Puc. 2.3. [Napamempor npoghunsi kpviia

b— xopoa npopuis— O T PpE€3 0K nNpsAaAMON,
ABranbonee ypganeHHbBE TOYK.I
Xopaa pgennt npodpunab Ha B
C raxMAKCUMAIbHAL MOJTWUHA }’lpO@u/l}l— p acCTO:!

MeXAy KacaTeNnbHbMU K Bepx
npodwunasa.

-_C
a= % 100%—omnocumenvraa monwuna npoghus.

OTHOCUTEeNnNbHAaHd TONWMHA C
mnameHaetrcsa o1 3.4% po 20 ..

8% —TOHKUIE MpDIPPM-Aepe gHNIN

@12% —TONCTbLIW NpPpoduIb

MO OXGd WE P € [JEC/AA € OTHOCV
Kooppau:aTtol

X .100%.

XC—F
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Ocnolin AP OGAMAMAMANs Ly MMM

Cpeonss aunus npogunas— N U H wp@xposawasn yepes
cepemDmpHpnHaT npodunsea.
Kpusuzna unu eéocnymocms npoguisf —ma K C M Ma b HO
paccToeXKag XopagomumwmumeipeagHelMl
OTHOWeHMWE KPWBIK3 HXbD pPragpeoHd veibLAp a
HOe B NpoueHTax, Has3bBaeTcHd O
npodwunasa:

f =1 .100%.

b
Monoxemueor Hyfmaxcomw e g e noi-eT C A

op,qle&f%X&bil‘/iaO%

Mpodmnnun, wumMewWNa1dG, 8 48 BIE BB bl e
cemeticmeomn P 0 b ne .

Yeon yecmanoexu kpviia (npogunst))—3 T O Yy T OJ1 Me X,
NPOAO/OKCHANA CaMONETa m(go)xopp,oﬁ r

Puc.2.4. Yeon ycmanoexu npoguns

Yron ycTaR@BHMN XP&ITICA HWK-akK, Y
3enNAaX pgaBan HaWMeHbllee CONpPOT

62



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

aTakKkm, Ha KOTOPpPbLX Yalwe OBC
netMlao. cTtTampwrbdTMKB8°®
B KpbinbaX COBpPpEeMEHHLbIXe-Ca
H A T be@uBmpuueckas VN a3poounamuieckas Kpymxa.
Ecpr pasHbBX ce4yeHUudax KBPpbl

KPpbiNO Has3. T eoMeTpuyecKm
yecKkas KpyTkKka Kpbana co034g
npoduAM B PpasHbLX CeuyeH unaa-x
Y4eHWams. KpyTka nNpuMeHSET:
a3 poOAMHAMUYECKNX XapaKkTep
Teomempuuecku  niockoe kpvlio— 3 T 0 K p
cocTodwee wu3 npodunen, NI

YyCTaHOBKMU.

AsapoagnmHaMnyecKune—mmoOC Kipe
Yy KOTOpPbX mM@gbONMHURIMN Ccunie
noagabéemMHasd cuMmna BCEeEX COCTa
TOXe paBHAa HYNW.

Yron wmMexAay Xopaoow Kpblnoa
MoOTOKa Has3blBaercsa yrnom a

\EL
s

S

-2 T
Y= —=0 - m
oL

T
k/'

-

e 7

///

Puc. 2.5. Yeon amaxu npoghuns
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Ocnolin AP OGAMAMAMANs Ly MMM

Yron artTak Ul OCTHOWKINaTeeT/ICbsH biIM, € C /1 |
HaberaeT Ha HWUXHIWI NOBEPXHOCT
Ana o6nervyeHma BbibopaaRpodgun~n
Cbl npodunnenm KpbljbLMEXBE O Nl RTRP MYP M B
CKMe U aspoagunkamMmuyeckKkume xap

Kpuvino 6 naane

Kpuvinom 6 naane Ha -
7 ' 3blBaeTCH npoe.
Kpblaa HaH-T opw
TanbHYW MNOBepXH
<> BK/1Yas eropngdro
NAXHYWO 4YyacThb.
Kpblno B omrnaHe

| XeT nMeThb pas
r bopfpuc:. 2. 6)
IIpamoyzonvhvie

kpouibsi(1)C 0 3 pa0T
6oNbWytw NOAbBEMI

cuny, H O 7 6 0/
nob6osoe eenpor
Hue. Ha coBpewmt

camMoneTaxe-OHW T
HAKTCA KpaWhnHe p
Tpaneyuesuonoe
Puc.2.6. Popmer kpvina 6 naane Kpbl]lO( 2) npuwMeeH e
wnpokKka®o Hd& - HeCK

CTHbBI XN E&BMX .
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Dnnuncosuonoe kpwviio (3) C 4 N T aHearcAo ne -e
ONHaAMMUYECKW COBeplleHHDOoIo-d
POCTHIBIX C a MQ@3J/lae TCO/BQ X HHOOC TmM3 |
OHO no4yTMwun H e npnmMmeHAaAeTCA.

Cmpenosuonvie kpoiivsi () UM POK O MUCNOIL
CKOPOGOWT KX P X 3CBayMKOOIBELTXa X .

Tpeyeonvhoe kpoiio( 5) TpeyronbHOeE®E
rotTmyeckKkoe (7) n 0O XM@BM & t
BEPX3BYKOBbLIX caMOneéTax.

(@]

K OCHOBHbBLM nNnapamMeTpam, (
Kpblaa B M/ aHieno upatiH0o CKApTbhLiga:
LeHTpajgwHKGOHIMexOgpPgE bl K pbIaa.

dopMa Kpbna B NNaH@KKBR/P®E
CTpenoBuMpgHOCTWU, YANUHEHWNE
Ilnowaos kppitaS-N PO eEeKUyUnMa NoBepXH
OpPMU3OHTAaNbHYW NNOCKOCTHb,
acTb.

Pasmaxl—paccTOdHME NO T Opun3
HUMUWU KoOHULaMU Kpblna.
Yonunenueoi—X apakTepumsyert cCTel
Kpblna pBagsoMiabXx a U onpepengert
|2

S

Ona Kpbl/besB [, 03 BYyX=0BG6Ix.1
CBepX3ByYAKkDB2AX3.

Yeon cmpenosuonocmu y-y 1 0 N Me XAy VYAN
coB KO.mM25SnepneHANKYNAapomw-
puun camMonerTa.

L -

A=

¢S



Puc. 2.7. @opma kpvina 6 nnane

bO

— KOpHesas (Ui YyeHmpaivbhas) xopoa,
b bopmosas xopoa;

bK
— KOHYesas xopoa.
OTHOWEHNE LEeHTPaAanNnbHON axopabl
e T Cysicenuem KpulLia:
b

UZE-

BenmunmHua cyxeHuna usduwmenH-a1eT C 4
MOYT ONBHKPb/a CYyXeHUWURBgN Pea-B P O
Yyr onpb+Hb®ICK OHEeYHOCTMWN.,

66
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Ocnolir sspogumbmnss cngpometsmms
Buo kpwina cnepeou

dopmMa Kpblna npwu BUJe c3M-e
nNoMOM, Ha3blBaeMMM KipHI/Eg.C Y

&)

Puc. 2.8. Ilonepeunoe «\\» kpvira:
a — RONOJNCUMENbHYLIL Y2OorlY | 6 — ompuyamenvHulil yeon |/

YromonepeVWHoGpa3syeTcsa UH
npun BULEe cCcnepepjyoMmn K INepioe
CUMMETPUU YC a&aMw®B/PpETME.H H bIX C
yron Kone®»nedc#H5 or

IIpsmoe NV (+y)K pblna nNpUMeHAeTCHA

NOoONepeyvyHOMW Yy CTOWNYdmupnoeT y) C
—ONA eeé yYyMeHblueHNH.

A3poounamuueckue cunvl, Oelicmeyouiue Ha Kpolio

Kpblno, HaxogAaweecssmerpo o™
erT ob6TekKkatwwme. Vesrmoe H eCHEfHSEIH |
CTpysxmpoBOXagaeTcsa UW3IMERRE.
BeTCTBUMN C ypaBHeHMNUEM He
ckopocTwWn, CoOrnacHO IYPOBHEA
K M3MEeHEeHWIWw paBneHUAa B Ppe
Kpblna.




Ocnolin AP OGAMAMAMANs Ly MMM

I 4 T T I O

—

KpomMe TOTrmXHGT U OKB[EbI/Tan -0 6 p a =
bl TpBHMP®B3YyNbTaTtTe Ha KAbNo 4
aMnmyecskas Har pyska, KoTopa
acnpepgeneHHblX no ero MOBEDP X
OpMainbHbIX cun LAaBNEeHNSH 7 T
peHRMR&ABHOOAENCTBY HILQansy 4 @ Maa-X CH/A/B
Meo NHOM a3 pCoKIpWIH BEMmwbEe a .

Ecnu o6TekaHWe Kpblna KmeeT
ep, NpPp@BHAE@HNWE COBNB KB BAE HaT
MemM HEeBO3MYyLWEHHONIo NOTOKa.

B ob6bwemM chnydyae npurteeammmerT
anpaBneHwWgdec c/obLB NRRagapeatlB N@® HHU € N
e BMoyawe HHorona9.oka(pwuc

e

Puc. 2.9.1loanas aspoounamuyeckas cuna

§
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Toyuka nepecevyeHUAa JRKWCH NPKHo
40N H acmmsnpo® dasienus (y. 0.)

Ana npakTunuyeckux pacyeTo
3HayYyeHMaIaMm nonHonm asRpagAaH
cocTaB/sO@MmORERKLNAMM Haa OCMU
CBSA3aHHOM cumcrtewm KoopnaWwuH
CKONbXEHWUSH.

[Mpoekuyuunua aspon RaHMM Y0EgHK
CKOPOCTHONW CUCTeEMbl Kudobd o U
bo6ozo conpomuenenus X,. OHa Bcer ga Ha

NMOTOKY 7 npenaTcTBYyeT 0T

Kpblla M BO3AYWHOW cCcpeaAjbl.
MpoeKkuyuunua aapopgunRaMU YECLHK

Ha3 blB a@we:mudll cunou Y _.bnar opgapsa

npeopgponeBaeTcCH cumna Taxec
HbIM OTpPbLIB camMoneTtTa OT 3eM
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npoAayBKax Kpbnaa B asapoaguvmHamMmuy

F'pahmnkn 3aBucummMocTen &3 dPhwu
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

QT 0 ABNeHMUE, NMOMTYy4YunsLlWwege
ca,blno wuccnep-a%earo K ® nh edr2 E
mnuem XYKOBCKMWUM.

B 1906roay B CBIpRa@dO0@MmmOBH
BUXPAXIYWOOTMKYET 3HaMeHUTBYK
KOorl o», obbdAcHsAwLWYy L ob6pas
BaXHbM NOHATMUWEM, Nexaluwunm
TeopewmMb XyXKp/BL&KOTCD BUXPDb
MM LUPpKYNAUNKS.

PaccMoTpum obTekaHUe Bp
(pnc.. 2.10)
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Puc. 2.10. Dppexm Maznyca HWUXHEWn NnOo B ¢
(8pawarowutica YuruHop) —BblUMTAWTC 9
N33 a HepaBeHCTHBa CKOPOCT ¢
BO3HMWKAaAaerT Ppa3HOCTHDb O a B J/me H
HYHO Cunny.
BCI'Ie,EI,CTBI/Ie BA3KOCTMW BHD -3 |
wn MmcCc 4 umwinaiwH @SB 4 aeT BOKpPYT
BuxpeM6y,£|,eM Ha3 blBaTab MacCcCcy
BOKPpPYT Tena.
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Ocnolin AP OGAMAMAMANs Ly MMM

Buxpb BOBNekaeT BO Bpaake HMWUe
C bl BO3 A4y Xa n MHAYyLUpYyEerT (B
B OKpyXawuwem cpepge. DT H- OKpY
B a 0 TuMD)KmMuUHbIMU.
OdnanpepgpenenHuna pei
HaMMWyYyecKnMUx cun ero
TO Xe none ckKopocTenw, 4yTO0O U L
3 aMeBHpaa Wa wouwer oc 4 L, MHAaopPpa BN
H. E. )XyKkoBCKMWIKN Has3IBan npuncoeanqn.
H. E. XYy KOBCKOMY coppla T K P BMX.P
CornacHo sop¥emeapua@antIa Kpblna
BCneagcTBWE HaAaNoOXeHMA TMNpcM-c oe g
HOBHOMW NOTOK.
MHTEeHCMBHOCTbLBO34EWUCTBUA BN
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MOXHO 3 aMEe
7
"

cpepgya 3Hauwunurt, M B e J1vounupaeas n o g
naetTcHa UUMPKYynNaAUMEN CKOpOCTM.
o Ona NoOHUMUMaOHKMA C
\ — — = CTWN UMPKYyNAUMUN C
Jo s . npoBepgewm BB- yCTa
— S — e lIEMCHA NOTOKE MNPpPO
M .« HbIN KoHD y(pp n 0.
L S . 2.10). Boigenunwm g
: STOrTOYPROHTKOT OPp bl
D BBMAY e€ero ManocT ]
Puc. 2.10. K nonwsamuro NPMUWHATDBPE3IDR-T NP
CYUPKYIAYUSA CKOPOCIU Y MO |7| O 6 OC 3K I-DaJLIOI/CIVI' b
nooka B Touyuke C, HaxopgAauencsa |

p e\4c, a nNpoeckKkunt 33T/10eM €CHKTO PKOOCHTTI
yep¥s3 IllpeapesBe OAWUHB 3NeMeHTa
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

NPOEeKLNI CKOPOWHA@S3 BIMA & TOCHST
TaAapPHOW UMPKYNAULUEN CKOPOC
ULnpkynauvmaneckepabDppgyme © p
CYyMME 3NeMeHTapHbLX UWPKYI

D
VA

Bolumcinamm UUPKYNALUIK CKO,|

KOHTE pyuage OKPYXHIOCWVIHAY&S

CKOpOCTM B KaXagoim TOoOUyYKeE

BUXpPpEM, H a NKpaacBa/TTEEH/lbb HMOOA @ -

CTWM NOCTOAHHB NO BEeJ/IMWYUHE.
r =§u-AS:u-§AS:u-27r-r

UemM OGO/NMbwe UMWPKY M MOS /3G K
HOCTb CKOpOCTen ©“U paBngHI
NAPHOINO MNOTOKAa Ha OCHOBH
nogbeMHas cwuna.
ULnpkynauma CKOPOCTWU BOKF[
TONbLKO nNpu elwp KByprasuenHan Ne o
BO3HMKaeT caMOCTOATE/NIbHO,
B pacuyuéTHOWN cCcxewme3s aKytss)
BUXPEMNMOKpPYT K OT O Dupkpisyusi Ok0-p ¢
pocmu.

Mpwn B3HAQ@WMBBAMXCPp AN/TOCKOMNAaRp :
MOTOXKOOMp OC T MU WX .C yHangu pkyposr s
POCTb YacTMuLly Y BKepIbM/HOYME &H a@alic
etca (pwnc. 2. 11
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Puc. 2.11.Co3z0anue noovemuoti cuivl
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HNKaeT CUGWMPERYCHWNMNA
COOTBETCTBUN CpaBAKO®HDEM G
M NPUMBODOABNEHMWIO pPpas3HOCTMN
oA Kpbnowm, T. e. K CO30aHWLK
E. )KykoBcCKMUM BblBen dbopmMyny
MYMUHBL NOLBEMHOMW CWUIMBLI.

MoagbeMHas cuna enwwelelKHHOHR M IMH b
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pa3mMaxa paBHa nNpounu3BeneHUH
PYyr npo@unsa KpHilac K3 erT/TkT |
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

rgebdvpky CKLPPAB © B MBYyXKKAP Y TN - T
nsa Kpeonaa;
Y=-NOAbEéEMHAaA cuna aAnsS enn

Teopemy H. E. XykoBCKOIFo MO
Iloovemnasn cuna eOunuysl ONUHBL KPbLIA OECKOHEUHO20
PasmMaxa pasHa nPou38e0eHuUio YUPKYIayuu cCKopocmu 60-
Kpye npo@uiisi Kpulid HA NJIOMHOCHb U CKOPOCHb Habe-
2awe20 nomokd.
A AonAa Kpbaa lnog b@EaiHN aox ocw N
onpepgpenunTtTb No dQopMyne:
Y,=V:l.p-I'

N3 dopmynbel BUAHO, yTO AOn
CUANbl Kpblna nNpu [JaHHON CK
umpKkynayuumw ckKkopocTwul. 2TvO0
KPUBU3IHB nNnpodguna, ynpasie
Uunpkynauwns4 ckKopocTM r n
npdgumnsa Kpblna b N Dpepegasna

bopmyne:
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2
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Ocnolin AP OGAMAMAMANs Ly MMM

KoasdphpunuyumeHnrt NOoOADbEOGADPH@ALeEqIARH
3aBMCMUMOCTbL NOABEMHOW CUNb O
NOoONoOXeHNMA B NOTOKEeE.

Frpadua&&kBunNCUMMOCTUN KO3 (phnmuneHnrta
neCy, 0T yrna aTtTakunoa umeetT cnep'
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Puc. 2.12.I'pagux 3aeucumocmu Cy , om yana amaxu a

XapaKkKTepHbe TOYKUW T padpuka:
a—Y T HHJyneBoWw NOABEMHOW CWABbI;

npPpM KOTOPOM KO3 (dPhduuy ke patB €MHO A b ¢
HY 1110,

a,—~YT Ol aTakKunu, CcBaWBAYCTPpY DHL
06TeKaHNSOHK HEAB&IL.BaeTCcsa Yr nowm
neTu4ymnk HauyunMHareaT pAXIVRBAHMKeE op

ynpaB/l1eHMWA npwu BblXO0O0A4e Ha 3 TOT
aKp—KpI/ITI/I‘-IeCKVIVI yr on aTackKkum,

MakKcumManbHOMY 3 Hauy€HMioOx-08a Ppdv
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

3 biIBaeTCHA KPpUTNMyeckKnNWmMm, Tha- K
e HNMM 3 TAIMPONYXoANT OTPpP©bIB
cnoasda, camMonerT CTaHOBMWT CHA-

HbIM K CBafNlMBaHWI HaAa KPbAO
Fpadpuk 3 aGy@mwmowoeon paspgern
yyacTKa:

Dnpun Manblx yr/HAaXHamakgmoi
NMPWNE&r aneoTB € p X HO C T UC MKMPOBE (@
JHOCUT nNpavMoapae?epin
2)e,,-..a,—B 3TOM AMaNna3 OHEe-Y
HMX CNOAX NOTlFTpaHYRHOS 0 0e@ |
TeuyeHNSH, KOTOpble pa3pbiXxins
NblITAKWTCHA OTaPBERPXKHPEHMO DT
yyacTKeTeuye@wye) TagHaamkacui-
H

€ NHBbIM.

Jo>az,— HaA TUX QWITAAN NPOMNCKX:!
MOT pPpaHWY HOT ON CCRIEOEFX H,0 CIT M [ KE
cumnYa,,cnepnoBamn&owHNAN LNVOELHbTE M |
My, pe3 KO TN apgato

Ana cnMMeTpPUUYHOT O KpmBy@
(x)npoxopgnT Yyepes3 Hayvano K
Ecnu yron H&EkJoOHTAH KCPMWTBEON
abcumccec ob6opHAaHMHMTbL uYepes

A

tg<o=—CYa=Cw“,

Ax
ro&c—nponsBofgHAaaA KO3 dpdhpwuuyl
CMNbl NO Y NYa@aaarmRerpunsyila
HMA KO3 Pdwa nesHmeaeHeHnewm yr J
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Ocnolin AP OGAMAMAMANs Ly MMM

bonKye TemM YYyBCTBUTENbHee KPpb
yrna aTHHIME HEEMyoUutaosso HOC Tb K P blfS

Jlo0oBoe conpoTuBIeHHE KPbLIa

MpMymMmHamMm BO3SHUKHOBEHUSA n06O
Kpblna SBAKTCHA PpPpas3HOCTb AgaBret
KpPpblaowMm, JeVNgamBumm EMUMOMPAHMUWUUH
MW CROTOKa BO3AgyXa Ha KoHUuax K

No6oBOe CcoONpPPBIABNOMEET Chef
cocTaBnawwme:
X, = axp+ a>§+x

a ail
rge.p<conpotusneXyL-CcDDEBO-M A,
neHune paBNeWWMBEYKTHMBHOE conpor

Kpblna.

ConpoTuser/peeMpmeB O3 HUK-a@T TP HMUNA
yacTuy BO3IfgyXa O NOBEepPXHOCTH
3a nNpoABAeHUA BA3IKOCTW BO3LAY:
BennunHpaXnmcnt O0T Xapaka-epa T
HWYHOM CJ/oe. B Typ.6yooebTHeg M
yeM B J1laMMUWHaApPHOM.,

Uem 60nbwe wepoxoBaToXGTyb Npod
ConpoTwuBnneH WXe , BOHDBBH/MEKHABAB P & 3
HOCTW QpAaBneendmanmpmeirgs n Tem 60
yemM ©OO/NbWe OTHOCWUTENbHaS TONI
dbuns
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

X, oM X1 pakKkTuUuHecXaBuNcaT 0T

B nNnaaHe, a onpepgensawTCA[ - T
TOMY 006beagMHAKWTCA MNOPAO douar
oe conpoTwuBNeHUE KPpblna

Xanpo'_cb axp-l- a%
ConpoTwus/kegcHmcer adnaet 80%

cCcCoOonNnpoTuMuBAEHNUSA Kpbina.
HaH e 6 0 N1 b W naxtyamk/jma xp U /ICbOHMOPeceT- U
HMe OT yrzmaBACAXKN HEeeEe.
X, n = const.

Ha yr naa3cae, X7.aKe1CKONbKO Ty-B

cCMmBa HauyuMmHawWMXCcsa CpbBOB
MpodpnnbHOEe coXL,ppOTIPBEBAECHAE

dbopmyne:
X,ng C

I o

p-V?
Xananp ’ S 2

o CTaTNMCTMWUKE an4d K PblJ/be
Cx, n = 0,007... 0,01,

Fpadunck 3aBiGPMmmo)crme eCG CJ
BUA:

M



Ocnolin AP OGAMAMAMANs Ly MMM

Az,
AC
—_'-"'/ _ 4 7
[ Czq_
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(e A le 7
d’a D d'-rp Kp

Puc.2.13. Kosgppuyuenm npogunvroco conpomueénenus
NHayKTUBHOE CONPOTHBJICHUE

MHOYKTWBHOE CONPOTWBAEEHA-BP B (
TeKaHWNn BO3AYXa HIWXHKEIMH LLIAEMB & ppPXb
CTW Ha BepXxXHIWW.

y Takoe neperTexk.

\°° o6bbAcCcHAeTO4A p ¢

CTblo AaB/eHNn4d

Kpbl1TOM UM nop Kp

\E\‘Kly/) M nNpuBOAUD- K O

) BaHMUI BMUXYP-eBbIX

= TOB, OTKNOHSAI

\\ NnoTOK oTa- neps

\\\ HanbHOTNTO e-Hanpeé
Hinse.

Puc. 2.14. Obpazosanue suxpeswix sceymos

BekTop VWCROUPGOMMU NOTOKTA- OK a:
KNOHEHHBM BHMW3 Hea H &I GB@-@ BIib i1y
NOM CKOCa NOTOKa.
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Ha KoHULaXx Kpbllla WeT,MHRBBII

paseMbii Mexpay Xopagounw unu dal
BO3 Y LWHOT QQnNKOaB3abR & C ¥ M € Hab-LU
KW, C KOTOPbLIM NeTunT CcamMo7s
NoT @K a

a =a—&

ucm

Yr on CKoOoCa MOTOK a 3aBMuC.l

noag WU Hapjg Kpbnom, dQOpMbBH-K
eM MW onpependetTca no Qopwm
6‘:6Ya
A

Cioc noToKa MNPUWBOLIWKTG @GP
TUHHOMW NOABEMHOM HKMPIWA Y C
Mpn 39TOM NoABNAeTCHd COCTa
HanpaB/ieHHasa N0 MNOTOKY TH,
Bywuwasa ABUXeBMal KPGITI@B NbLA-10
BaeTcd UHAYKTUBHBM coNnporT

Ya Yﬂucr

g Vo

—}V,
\ Vucr & cf

Puc. 2.15.Cxema 6031uUKHO8€HUsL CKOCA NOMOKA

2
Xai =C:Xai's'&
2 —hbopmMyna ana Bfape

OYKTWBHOT O conportTwmneneHUA.
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Ocnolin AP OGAMAMAMANs Ly MMM

MHOYKTWUBHOE conpoomBII@&HNEYET

6GoNbyreoNn aTakKOMHBARBBE TMIbIXN ay3hsa O B .

bnuyune€Exranpepnpenaerca no dGopmyne
2

Cxa=—7 (ypaBHeHue napabons) .

CnepoBaTtTenbHO, rgcaleom Kk n m@aesmcC
Buag napabonb, CMeWwWeHHQW BBepX
CXa = CXaza + CXai
Elﬂj

{‘E.Ii Mcxﬂfﬂﬂ
i | |

-Cy I
Il 1 0 JI |

o o o
o 0 . %xp

2y

Puc. 2.16. I'pagpux 3asucumocmu C, ()
Kak BuagHo @ygOrpaepaKka@®gHOM ”3

aTakkms dpmnumeHT NobBOBOINo yconpo
,He paBedTdHYygi@bACHAeTCANTEM,

g2



34T O

=S o 4 3

I 0T X

3
n
K

"

Cc
n

Ocnoli AP OGUMAMMAs Ly OMNAMAMA

HT NpPpoMUNbHOT ACXEERBP MDIKB I

ABHbBM HYIIO, TakK KaK OOFE€E
MBNEHWSA HHAa B OMBaWDOLXKXKd O yarlT /B Ken-
Aownmm A6 /mgenc fa6béolyp WnX

ManblM yrnam aTakKW COOTBE:]

onerta, No3aTOMY AN COBe-e
OB o0ocoboe 3HadyeHWe npuoob
ro nNnoBepxHOCTUW, TakKk Kak-

€T OCHOBHY®BHOAOTIE OMP @ &uniJ
IHoasipa kpbLIa

Monapa aBnNaAeTCH4 BaxXHeiu
apakTepUMCTUKOWMWKDPpPSbLIAA. Ece-
eTmnmyeckKkom aapoagnHaAMUKUN »
KcnepuMeHTanbHONW aaspoam-H
aMmyeckKkytw Tpyoy).

Honspou kppitaH @3 blBaeTCcAa T padumk
dbnumnmeHTa nNOADBEMNMHONK 0@ WL
o6oONMPOT MEENHAN Ap a 3 T U Y HbI X
U puc)2. 18

Ana Tmeoe n S BINocoNn AP padpuy K aEa m
Cy.()pg n 4 KaxXpagor o yr na a

ooTmHE®8BY WN e a EQKoias H X 10 1B ¥ g
OTKNapfgbBPHPAHAD DIGMY @H UMKAC

abcu#@c Kaxpasnonsaga €aorT

o

npefgeneHHOMy YT Ay aTtakhm
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Ocnolin AP OGAMAMAMANs Ly MMM

Ecnmw nocTtTpownTb nNonaApy B OA4V
ana nC,d pnc. ,2.1Tb7 ee MOXHO pac
Kak nNonapHY punar pagambyr me K o0
B—yr on HaKqQadpmwianm ek anpiaiB o e
CKOPOETMORHAAOWLET O NOTOKa.

MoaTOMYy Cr, paduKk
( €) n Has blBae Tk § g N
pou. Cymax [+ -

Ho, Kak npas iylo B = n
CTPOEHUM nNonsap bl i(c T a 6
no CaBwobunpatld G
pa3 O6onbuwe, Ciuem 7
(pnuc. 2.17) '

Q910 o0o6bBACHAE 4yToO

O3 ppnuyyeadobuG o

HECKONbKDO pas
emy,.dlonapa,H-noc

7.
ana B Op,VIHaKOBbIC%MHOCM%ﬂ%bmpLMa6aX,
MeeT MaleHbKYl KPUBUIHY,

TO 3aTpyaHaAeT OMNxprepive Nregi-mee m

00BACHCHUIO

T € ST £ W R

MmaspoagmHaMMyYecKNUX pacuyeTos.
KaXagpas Toyka NONy4yYeHHOTro rpa
onpepeneHHoMy Yyrny aTakwu.

Mo nNnonape Kpblla MOXHO a-npeje
pakTepHble Yyr bl aTakWu:

ToOuyuR@peceyeHMda NONAPbL T- 0CbK
CTBYEeT VYHYI)YyeBROTBKMOBEMHON Ccwun
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

(a,=-2 ...0).

vl Touyuka Kaeaal
C p bl Cc q-T
Yamax - <

ah MO Ma,pra nnenbH
opaAanHaAarT, yc-0
[ erT yrny -7
" MEHb LW®IT @O TeN B
Hus: d

A 0 ( a=1..0.
O.. HanBbir ogHeENI
\%o > aTakmaxoagnrtTec
Cy i Cv. Touke KacaH

C npamMown, np
M3 HayanaldRoOOPOoWKWATOPDIM aa 3
MMWYeEeCKOEe K
Kpbnaa MakKC

Mo cTaTuy=d.8'nKfE15..25) .
Kputunuyeckunin yooapegpaegagseT o

KacaHuWsa nonsaspb € NpsasMmoiun,
(o 7 1 2187).

He cnepyer 3abbBarThb, Y
B pa3HbX Macuwrtabax, OK @3 b
93TOMYy Ha HeWw Henocpepjgcse
bnuyumeHTbl NONHOW a3 pCaamn Hyar v
HaKNnoHAa 3TUX Ko3dhpuaaneHto

Puc. 2.18. Ilonapa kpvina

A3pOIlI/IHaMI/I‘leCKOC Kav¢CTBO KpbLjIa
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Ocnolin AP OGAMAMAMANs Ly MMM

AspognHaAaMNUYEeCKOEIR@HEE@H B® K P
NOABbBEMHOKIPE/UATbIK €r ocompe&EBIBRMY
HUWI WU OKITHOJURMHIMEE WK @E AHI-4 a
HOT O ayrrajka .

QT 0 OTHOWEeHWEe nnNokKas3blBawke-T , B O
HOM VYT ne aTakKkwmu noagbeMHas cCun
no6oBOro conpoTWUBNEHWSA, T. e.
aapoagMHaAaMMUYecKOro coBeplweHCTSB
AVL:
.. C,-s” c
K_ - 2 =Ya
- 2
lCXa'S'p;/ CXa

BennunHa aspogmHammyeckKkoro
Tex Xe @Mak Kopaeh LMEMHT BIMEH-a M N Y
cCKuxCenwlg( ot yrna aTakn, b-Popmbl
na, bopMbl Kpbllla B nNnaHe ”NU O
Kpblna) .

Mo nogﬁimpgareegﬁ: Kcnepnposak=¢ g®H O
Xa Xa

Kak BMAOHO M3 nongapb, nNpu HauB.
YyIr ek ClhnepjoBam@EobmwaMmnyeccKkoe
MakKcumManbHO:
K max=tg8d max
Ff'padpnkKk 3aBucuMmMocCcTWN as3ploagunmHam
oOoyrna @ammeaeeT BWUA:
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Puc. 2.19. I'paghux 3asucumocmuK(a)

OnpepenntTb BEeTMYUHY aapo
no dQoEKmygMoXHO B TOM MNCP/UY N
ctTpoeHun nonapwmCwyagurakss

BennmuamsmogmHamMmmnyeck oo K &a
3aBUCUT OT T eomMeTpuyYeckKUmUmx
CyBenmyeHnmem OTHOCWUTE MbH
TenbHOMW K @RIBPWIAHMBE aMNy ecCKaO
K yMeHbWwWaeTTKKO.3 ppnuymnmneHrt
conpoTug/paccmeC ,GrRwmOPapabn L |

noabeMHOOH,. CWUABbI
C yBenuiANeme e viukaoestdodan U M & H T

2
TUBHOT OO coN&@%ﬁ?M%mmnnpmw
TT.

NOBbLIWEHNI aA3POHAWAGMUB & C KO
Uem nyoubupea 6 0T aHa noBepXH
6onNble aspogMmHamMMmyecKoe K
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Biusinue yria cTpesioOBHAHOCTH HA HECYLHYIO
CIIOCOOHOCTH KpbLIa

ecywme cBoMmcTBaAa CTpenoBuMAHOT
paMOT O. QT 0 0o0O6BbBACHSAeTCSHa TewMm,
CTPEenoBMNOHOT O K|
NOTMXXHOOPaAaA3N
XNTb Ha BA-Be COC°"
nAawue/ .

Ha BeENUYM-HY n
€EMHOW CUNbB OKas
BNUWAHMNE TPO-Tb KO
ManbHasa cCcoOoCTasin
cCKopY,cTM

Puc. 2.20. Kocas 060ysxa kpbiia TaHT eH LmanbH
ocTaBNawaapaBneHa K KOWH-4y KPp
OAMT K HabyxaHNWWw N nNpexpnesp
pPaHMYHOTIO CNOA HAaAa KoHUAaX Kpl
PbIB NOTOKAa Ha KOHUaAaX CTpenos

e TonNnbkKoOo GyMeHbBHUBHMEOBONBE paHt
max

EHM@pPAaTHBLX TeUYeHWUN B HMKHMUX
O cnoasqa. [TOoO3TOMY Ha CTpPenoBUu/.
a npamMoMm, HauyunHawTCHA 0T K

Cy, (9) OT NPAMONMHEWNHQOWK,Nea T
Cy, npumcxopgnt MegneHHee, 4YeM Y
max
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Ue m 6onNnblwe Oyr

CY CYamaxI
‘ =0 BUOAHOCTMN, T epy -
CY“"’M waeTcs NPSAMOMUH
Ya max3 B 0 iy, (@) M TeM 3N
% MeHeHU e B e yBY |
3o@e .
o max
Puc. 2.21. Bausinue yana cmpeno- N3 meH é:\Ha rlr/1|axe p namew

suonocmuna kpusyio Cy _ (o) He HWUW YT B LG D E
noaga4vYynmnHAeTCHd YC R E
JTOBWMIHO:

CYamax;(>0 = CYamax,(:o -COSy

M. exanuszayus Kpolia
MexaHuszauunmem Kpbla Ha3MKBE
TUBHbBIX YCTPOWCTEB, C nNom®mo.l
ckasd KOoOHGuUTIrypauyumsga, CcnekKkumw-p
HaMMmyeckmnme XxXxapaKTepucrTuk-u
AAaHHOGMI paB/leHNNU.

B 3aBucmmocTuM OT BbHINONHSHAE

cnepgytwowmne BUMAbB MexaHWU3aLUM
e N/N1A yBe/IMYEeHNHa HecCcylLlweim
(ona ysewhpyueHnnma C

e N NA yBe/IMYyeHUWA NO06BOBOT C
yBennmnuyepna CXx

e ANWNYyUYlWeHNA NonepeyvyHOW
ynpaBnsemMocTWU Ha 60Nb Wy

89



Ocnolin AP OGAMAMAMANs Ly MMM

Mo MecTy pacnonoxXxeHusa ArHa KPp
cTBaAa MexaHMW3auumum nepegHeun wu
3agHeNn KPOMOK Kpbliaa.

CoBpemMeHHbBIe CKOpPOCTHBE-CamMo)/
BUAHBE KPb/bsH MABADHN TNEVDbUHA 4 U
dunamun MaH/DCM T /1 bHOMN T 03/1-W 1 H bl
Hbl Takune KpbNnbdA He MOrym-o06ec
EMHOW CWUNbl Ha B331g@dleH T O OC @K
NOoTOK a. Ana yMerH®oawkeHWWH B3 NEea
LUWU HaAa KPbANbSAX YCTaHaBHTKW-BAIKT C
PYKTUWUBHbBE 31€MEHTbI, Mo 3mB-0 /14 oL
HY KO3 (MpdhdumyumnmenHtTa NLOABEMHON C U

Puc.2.22. Mexanusupoeanroe Kpbwlio:
1 — mypbynuzamopot, 2 —npedkpoliok, 3 — HeuHUll 3aKPbLIOK,
4 — unmepyenmopbul, 5 — 6HymMpeHHULl 3aKPBIIOK, 6 — MOPMO3HbBIEe WUMKU

Ana yBenmuyeHuMAa HecylLwetwure-cnoc-
CcTBYeT ABe T pynnbl cpeagcur-B Me)
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ne " SHepreTmnyueckKkune.
lbuaeTcsa B CTeneHWU BO:
ANSS yMeHbWeHWUS WUHTEH
e pB YK TIBXYINMOYALWT:
npeakpbNK N

HocoOoBble WNTKKW (WNTKMU K
OTKNOHSEeMble HOCKMW KPpbITS
WKW TK WU

3aKkKpbinKkwM
SHepreTmnyeckKkmMm cpepacTr-B

csycTponcrTBa, KOTOpbeB m3pme

CTB
K H
oT

ynp

Me
H a
wn e
Mpn
K OH
noas
yny
nax

me Ha NOT PIPHN YTHOLMAD LA N ONA
EMWM IIBHERPY WHBLIX UAUN T a3 ol
M ycTponmcTtBa nonydymnwu
aBNeHWA NOrpaHMUMYHBIM CN

Mexanu3zayusa nepeoneii KpOMKuU Kpolia

XaHM3aumsa nepepHemnm Kpoc
ycTpaHeHUue UKW 3 aT8aTlbU-B
Yyraisi @aTtTdaemM CaMblM v
pa3MewWwWeHNN MexaHMs3alwly
uax Kpbna 3aTArmBaHuMe
blfwweHMe O6OKOBOW ycTOWYMN
yweHne 3PPeKTMUMBHOCTMUN -3
aTakmu.
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Ocnolin AP OGAMAMAMANs Ly MMM

K MexaHuszauyumum nepepgHenm Kpowm
npeagKpPbLAKN, HOCOBDbLIE WNTKHMU 7
Kpblna.

MpeagKpPbNTKOM HHEAG30bIBLAULOTIC SA3K-P bl /1 O C
HblA 3 /,€ MeaHCTN O NEDOKE /R M@ X a a4y nep
M KPOMKIWHUK MODT&.T OblITb:
e PUKCUMPOBAHHEBbIE
e ynpasBinasaemmble
e apIMaTMuUeECKMUe

— — T
—~ & e —

"l" ”llﬂ’”—-"—" ):)D(-) 5

Puc. 2.23. Ilpeokpsinox

Mpwn BbBABUXEHUN NpPpepKpPbAKA ME
obpas3yeTcsda cyxawwasacsda nop-ocdwunv

TekKkas yepes KOTOpYyl nNoT oK
CKOPOCTbL, W pas3pexeHWe Hapg Kryp
TOT O, C K OCH PreqqTKopKbiann K @ T N paa-iK@ M a €

HMWYHBIN CNO M OK OKPIH /UBOTI @OKYyW fHae 4 a
eMy oToOpBaTtTbCH4.

Mpun OTKINOHEHMW B pyNnBpeenaMKupmbBrakear c A
10-15°, CamxyBe€nunuyumBaetTcsa Ha 50 %.
Tak KakK npeagkpbakKm no BCeMy
H&BONb WKUX Yy roERs ...30akkoIT 0 pele H e
rga MOXHO O0O0®el@mey T bn oHcaa AK * ,
NMNPUMETHSHIO KOHLULEBble NpepgKkKpebakKu,

92



Ocnolir sspogumbmnss cngpometsmms
NNUYNBGRITHEG pgenawtT 6e3o0nmcC
Ky Ha Ma/blX, YOrnmasXK Bsreackkm M .

CY [Ipenkpeuiok

a
| KO BCEMY pasMmaxy

Konuesoii
MpeAKpPbLUIOK

bes npenkpeinka

0, O a

Puc 2.24.Aspoounamuneckuii 3¢hpghexm omrioneHust npeoKpulLiKa

WLt okptoK epatTo nNnnacTtmHUYaAT b
KOTOPbLIN nNpumeHsaseTcsds Ha TO
Mna eyn me npeagKpPpbLAKNW yBeny
o6bTeKkaHMWAa U yBenNunyumsBalwTo-N
AnityskenunuyueHunmtio C

LWntTkn Kprorepa obecneuyiesas
KaHMWe TONbKO [JO onpepgenedd
HaynHaeTca 6o0onee pes3kKum c
KPOMKMW M CO BCero Kpblna.
B LeNAX nNpeguaxXepaweamane-T
BUAHBM KPbANOM Ha OMNacHLLe
K 1. Mpun ycTaHOBKEe B KOPH
Kptwrepa, a B CpefaHemMp e1f/Kepc
KOB CpbB NoOoTOKa NpuWU YyBEm-HU
Cd Yy KOpPHS KpbnadyutTd®dcBeg®
M Ha KOoHULaX Kpbla ewe wnpae
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co3paeTcsa NUKWPYyLWWKA MOOWe HT ,
neT Ha MeHbWWe yrabl aTakKkwu.
OTKNOHAEMbIH HOCOK Kkp3bBa1ac YesTe N

YyBenNnyYeHNA KPUBUI3IHDB npodguna.
OTKNOHSAEMbDBIKPbHIOAC KIMPUMEHAIKT H a
KPpbiIbAX € OCTPOW nepepnHoe-Nn K poCc
PbIX HeNb3a BOAUCATb O6BLIMHBLIWK NOPp
MX Ha 60NbWMX Yyrnax aTaok-u Tnpe
Ka C nepegHem KPOoOMKMU
OTKNnNoHAeMble HOCKMW [ AGFx MEHb U
eM npeMgKkKpbLmMKT KN Kporepa, n
ageHwypro«€ne Hauyana CpbBa.

O c

Mexanuzayusa 3a0Heil KPOMKU KpPblia
K MmexaHnsaumm 3afQHEOMT HO P AMK A
Wn T KW n 3 aKpblnkKwm
Wn Tk npepgcrtaBnawT cob6®d®-N NNo
CSS BHMW3 YacCBRPEHMDBKHEPb ma; pac
XEe HHB|IFO b pa3Maxa Kpblna Yy ero
MO KOHCTPYKTWMUBHOMY BbIMOJHEH.]
MOBOPOTHTUBbLIE 7 co CKOJ'Ib3F|LLI,€I7I OoOcC
Yyenunuepnenpty oTKJAOHEHMUN NPpoO
obbAcCHAeTCa:
e YBENVNYEHMUEMPIEMBIMS3 H bl
e ynpaBJ/sieHNeEM nNor paH”MWyHLBM cn
OTKNOHEHUN LWmWT Ka KN&MKYDWM HID p
eTcCH 3 0OH a pa3pexxeamwmBaOTE AK O
CTPpYWKKN. BOPAYRKA NOTOKa Hapg
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BO3 pal TWHEG/I N Y N BXEEHTUCEA Hpaa
KpPbl/loM.

Y wWuTKa CO CKOOBGA MW B

yuBaeTvcO NNEropnapa yBenkwmpESHa ¢
MpunmMeHeHNE WNTK g, NMypBreMIeMpPHHA

S0% nNPMHaAaH NTPEPMEeHBMEeHUMN K p
yr na oagrHxR )

Cy,
20 §,=40°
154 3150
1,67 N3
1,44 "'r*gfg
1,27
1, 0H
0,81
06
cA
G2 Ayp | | Lup -
| =TT I T T
Je ¥ b 2468101214% <

Puc. 2.25. Bausinue svinycka wumkog na kpugyio Cy, (o)

Mo cpaBcHemMMyw memmcTBaAMU M
3agHelW KPOMKWU WUWTKMWU He3edH-a
Cywytw CcnocoOOBGHOCTb KPpblna,-
BaltlT er o nob6oBo.e ITOON P Y MA
asapoagvMHaMunyeckpsenaadbéetcBe
6GoONbWYKW KPYTWU3IHY nNJaHWBOB
HOe TOpMOXeHMWE camMonerta H
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T

n

3akpbnkaMnu Has3blBaeTcCs OX-BOCTC
opass MOXeT OTK/NOHSTbLCSH BHMUS3.
3ak pbliK 1 NOGBLOBPAOIKTTIHELIEE B bie € - MHOT O
€Bble WU BbiABMUWXHDEBIE.

Nﬂ Budburnod nodwpsion

He. i v . .
WERANG Senpiinen Aboinel Budbumnod weathod sanpimon

BuidBumnad wenebod sanpsimox

(ocs

Uenelod sanpsinox
(008 Jpauenih puncupodansas)  fpapwpsipon

JOQUENUR HEDUNCUDOBANNAR) Tobgpammsid wocor

W 30 w < 1O

Y

Puc. 2.26. Mexanusayus kpviia

YBenmnuyueHnume KOoagrpapy umpem T@aT KJyo H

OBOPOTHOT O 3 aKkKBEbp&AY POMNEKS [y
EHUN KPUBUIMHDBN NEOKIMTIHKE HU N  LLE
akpbnka MeXAY KPbAOM UT-HOCKC
A9 NpodunuesEpPrasT OpPpy I ABUXe
OTOK B 0630Q/lybXLIAO,/i CCKOPOCTbW BHLT
EPXHWIW NOBEpPYMHOCBTEL UK P BALWN A
eXeHnue Hafg KpbAoOM
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UleneBble 3akKpbnkun 3 dhpeckTwn
T. Ky,B&€3pacTtTaeT He TOWMBIAWK

BMW3HbB Npodunsa, HO M 3a c\u
MHOroweneBonW 3aKpPbAOK €L
cyeT AONONHWTENbHOTNO wene
BolABUXHBE 3 aKpb/KNW [atmr-
yeHuUue KO3 Py ure.HKT.a 0oCr K 10 H

copnoBOXfpaeTcHa yBe/inyeHUewMm
cABMUTra OCWU 3aKpbAKa.

Mpun BbBINYyCKEe 3akKpb/lKOoOB O0kO
NPOTUNBNEHBME NTMYNBAaeETC sH e MH-TK

d(pdomMymeHT nNOADBE,MBH OPIE 3CYWIUBbT

C
apo AN Y ecCKOoe KaKe—CgiﬁchlvnapHH
xa

eTcsa. T[oxdBBOIBY e pwKOTga Me:c
HO BbiCOKOEe K,noHaEKTE/MAK NH ao
yron, wemampe.

Mo cTaTwuncTuUke, yrnbel O0TK

B3/1eTe g alsoofe aa np us=Tnmaa gk
O6blHHAO CHOBpPEeMEHHDbBX T@aMed
bIp b M# A B MU VAPTOCKNCGAI MM P U M€ HASA K
pexueneshsble BblJBMWXHBble 3a
punpowao Cee, yewm wMa HBO Oc% |
BYMM I @, Be ABMPBUNXKXKHBE O0[RA6 L
PbINLK U.

<X a4 4




Puc. 2.27. Cxema obmeKkanus Kpolia ¢ 3aKPbLIKOM.
a) 6 pabouem nonodicenuu, 6) usMeHeHue YaKmuyecKo2o yeia amaru;
8) nepepacnpedenenue 0asieHus NpU OMKIOHEHUU 3aKPLLIKA, 2) GusHUe Yeid
omxnonenus 3axpuinka na kpugyioCya(U)

K MexaHwusauyuwunu, npegHaxsHayYeH.
KoadpdpuuyumeHTta nobosBA MO KAOAMXO T v

BpPpeMeHHOT O YyMEeHbLWEeHNSA K03 ddwu
cmndy,0THOCATCHA TOPpP MOABPHILMES HLAUOTT KC

OHWN yaENeAT MY eHNAI KPYTU3IHDB CHMNXE
NOBbIWEHNUA 3PPEKTMBHOCTUO-TOPMO
capke, ANnA ynydyweHuAa MaHeBpEeH
Ponb TOPMOS3HBIX L
MOT YT UTPaAaTOP bLINHTE
(puc)nRePRABT asngiouwy
C o601 Y3KMWUBTUINOCI
cnerka MWCKpaBNeHH
CTMWHBbI, pacnmnonox
BAOO/MNb pva 3BMEAEBERNT a
M bl € yepes e nu B
NPMMEPHO NO HOpMa
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o |

HOCTMW. Mp oHvise | g noa «CpEn-
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pu,enTopbl OTKpbIBaltTac-4
OM 3eMnNun npunaoocka AX-e|
Kpblna. MoagbeMHasd C
waeTcAa, 4TO obecnee-u
co3gaHunme 6o0nbWON ToOPp
r cCamMoneTlaH TceqKupeanls aepT
€ Has3bBalkwT cnonnepawm
MHT e e Tacepr CBbl B N O
HWYHOIDO® rCcpaoesar, proonb T
A9 XapakKTep TeuyeHWUNHd
CTBEHHOWMNAY RDUYEMS @t
OCTb NOAB/NEHNUA OTPHLB
puenTOpMOXeTA /M MWeW4W
0
e
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e

OO0 IT=
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XD ZO0OSTOWOMODTYZTOOSOD®O

Os <O

M ynpaBnsaeOMXUITOMH 96 & k
C 3/1epoHOM Ha O0p[BHO
npaBAAKWNIA MOMEHT n
ACTBAaM, y 1y Y wa oL BM
CTb camMonera, OTHOCH
PlLiIcIKMNOHAEeMbe RAOCHKDC
3, Typbynnsatopb4.
EHTbl KOHCTPYKUWUMN, ko p
TBYyHWNe nNnepeTeKkaHUWHH-N
KpBaBAapapAMHaAaMUMyeckme rp
3N10Mbl 7 nNepepgHNX KPOMO
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Puc. 2.29. Cpeocmesa ynyuwuwenus ycmouuusocmu u ynpasisieMocmu

MHorga pA[n4 nNonNyudyeHMDCa@naHH
HbIX XapaKTepUCTWUK NPUXUENTCA
MEHHBKE KONbLKO pPpas3/IMUYHBIX BWOOB

Ynpaenenue nocpanuunvim cnoem (YIIC)

BbiCOKWNE HUFAHY

max MOTYyT OBTDb
npwu Hanumuum ,
Kpblia NO BCeE MY~
BUAe npepnkpbLI-K OB
KOB.

Ho 60neev3¢@eky
XaHunsauneinh, uvewm
M3aKPbLINAKMN, ABAAKTCSH
neHune NOrpaHMUYHBIM CNoOeM
MAUN peakTUBHDLBE p3B@KuPibll1 KU  C
BbIAYBOM CTPYMW veBupa@umeyoia U 3
3agHen KpoMKU KEHoys e
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CytTb YINC 3aknwyaeTca B®B-0
O ob6bTeKkaHMUsa Kpobia B [AO0CT
rfoB aTaku 3a cYyYeT py@apHaI/HH
nos4a.

M3 pas3snumuyHbx cnoco6oso-YIl

o 7

CcCTpaHeHMWe nonydymn cnoc 6,
pe3 wenb MW CcUCTeMy uwene
BbiTeKawwem ¢ 601NbWON CKOP
nNoBEeEpPXHOCTW Kpbaa. MecTO
Hanmbonee BEePOATHOTNIO NOSABAN
palnoHe HOCKa Kpbnaia uMau 3a
B KauyuecTBe npumMepa oT aled X
BblayB CcTpyh (pmwanpasBOmwHb
HOW K NOBEepPXHOCTMW Kpbaa 0
3aKkpbnke 2 X G X aoTTbbiN pBace3MOBNH
copa ABuUTraTensa, no BO3 aay-wWw
Hanel 3 un 4, naoyuwme BAONMDb
wenesBble conna 5, obecneuyvy

yBeNnNun4yYeHUE K UNSHPEITMIM €8 @ D oK &
wer o Kpbnao

YMNC ¢ NOMO Wb KO MOMTHCOOr coa CRIeord
HAeTCSHA -3paeXlepWMBHOCTEW er o
CTpyuwHbn B-(
Hblh) 3 akKkpbBho |
npeagcsT&aD 6 04a -
CKYW CTpy#w

a3 0B, OUB/LKT €
6G0NbWON CHMAB([
Yy3KON waamo 2
X € H HBo/ioPiad3 M a X

Puc. 2.31. Cr1p 101
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He KPpPpOMKMU Kpblaa.

pysa 3aTpygHsaeT o06Tekba-Hue k
€ 4Yyero nNopg KpPpbANOM nNnoBblWaerT
Xe BpemMsas 3a c4yeT nopfec
CKOpPOCTb MNOTOKa Hapjg KPp
HMNEe YMEeHbWaeTEAN ©OB@-KYKA T
KpblAKa.

e ToOor o, 3a cuyerT peackxuym.
HbIW 3 aKpbl/TOK CcO03a4AReT pAoOT
B NAYIOKU@ATHO POMN yBenNnmymBaerT
Kpblaa, a APc ocerasseaimaodala g8 o n
HOW CcUNOW ANA NpPeomeo-T1eHNS:s

o

T< A< 0w o<
O S(=Z O DS

KTUBHbBIEe 3aKpbNNlKW MOXHO T:
CTBEe 9N1epoHOB WU pynae-hn BbIC
TOM.

peTKKIPYHIMHAasaA MexaHMscaumsa I
OY4YeHb BbLICOKMUX 3 HAaHAGHMUI
emaoa L OYHbBX( @ exnmwaxts5) , HO
KTMYecKOe nNpPpUMEeHEeHWMUeH-npeAma
epHYtl npobnemy, CBA3aHHYI
TOKOB, maonauuneimn, HapylLweHwu
OTbl BOAM3IN 3 eMMu

T O D® 0D D -

Pacnpeodenenueoasnenuanonpoduarokpoiia

pPpOAVMHAMMUY EEKMTEO CCMWI/bbl [ aB N
pdimsH.ans asapoagumHaMuMmuyelckas
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cTaBnaeT cob6boiw paBHOAEIHGT
TaAapHbBX CUN faBNneHUWa U Tpe
Mpun M3IMEeHeHUWUUW YycnoBUN o0FC
M3MEHAKWTCHA B 3HauuT ewlebM oC
TpeHN4a. o awmoyWwmwe HNp a3 pad
pakTepunepuna TnNpPpBXEKBO BOOGHSHO
pacnpepgendeTtTcs pAgaBieHWUe
MnNnun WUWHOM CNydyae. Pacnpeage
nw Heob6GXOAMMO 3HaAaTb nNpwu p
PacnpepgeneHune pgaBneHNMda e
bopmMauumamMmM BO3AY LWHBLBX CTypy
3nnnmceceb, CKOpoCTb BO3pacTa
roe CTPYWKW pacwmpunucbe-
Hue nNoBblWaeTcCAHa.

Ana nonyuyeHWMsa KapTMuWHBbB npa
KpblNly B aapojgMHaMWU4YecK OG-

BaAaHHYl MopAgenb. Ha noBe pix-H
na pacnonaraeTcda pan npue
1.5 . .. 2 MM. OT 9TUX OTFE
XeHb TpPpyoékwu, naoyuwne K M a

M3 06bITOoOQUAHBOIEAAR N8 KaxXpon p[pe.
M3 6bITOYUHOE aOaB/leHWNE
AP=P-P

amm
1

r b e—wkPcmuoe oasnenue 6 dannot mouxe npopus,

amn —cmamuyeckoe 0deleHue 8 Ha6eea;0u;ezw nomoke.

Ha npakTunuke 06 blY H30M EPOHDLbNS
shpunumeHTOoOMW. faBneHNHd
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Ko
OblT

e H

Pa
6pa

K OO

4O n

eTcC

shPpunumeHTOM AaBeHUNSAB-HA3bIB
OY4HOTIT O pfaBNeHWUSHIA K CYK-OpoOCTH
HOTFTo NOTOKa:

i _ PV

qoo'q 2

cnpegeneHune pgaB/AeHUOI- N0 Np
XawT Trpad@uueckum B BUAe Bek

p,Ll,MHaTHpof/’lxsnropbl
A9 NOCTpPOEeHNUA BeKTOpHON AOWu
A npodumnb Kpbna, pasoMmeyaloT

TOpbMEmMSBANOCbL W36 bLTA-APuMoOOTe saramexn e
TOYEeK NO HOpMaAnNWU K nNo&EHXHOC:
TCSA B MacwTA®OGbLIBEWHWAUEb BaBIe
BMUALEe BEeKTOpOB, nepneHANKY AP
[MoBbIWEe HHOe APp amB3nceHmaex a o - CT|
KOW, Hanp a&B /INEPHOHJDUIAN @ H M@ TH G P
bnna. BHewHBE K KOBGB COeAUWHAIWT
KpunuBOM.
,ML
a——
78 ‘ ""
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Puc. 2.32.Bexmopuas ouacpamma pacnpeoeieHust 0aeieHus Ho RPOPUI0

BekTopHaa pAaguarpamma BecCht
MOCTPOEHMUA HYXHO MHOT O KBP
TUKEe ypobHee nNonNb3oBaTbCA

p:f(z.OHa npeagc cabosie r paduk
K03 dgdwwan egHa BPNeTH MAIT A8 @D W enk 0
- X
X=—
HaTb ToOuYekKk Pnpoduns

MpMHATO oTpuuartTePieHkrRa 36k
BBEpPX, a MNONOXUTENbHbLE BH

B aToOM cnyQ%lf&Ampelpsmmeﬁxep
ocTuK npocdhmna npoxoaguntT B bl
NMXHEI NOBEePMHEOTW UT aeTC:

paduka.

- I T

)

1
Cpmen

Puc. 2.33. Koopounamnvie u 8eKmopHule sniopsl pacnpeoeneHus 0aneHus.:
au6—npua=0, 6uz—npu o>0

PacnpepeneHuwune AgaBneHNH4Hd 3
n yrnanaa aTackKkn.
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Ocnolin AP OGAMAMAMANs Ly MMM

O6uwme 3aKOHOMEPHOCTMU TMNEO-CTPOE
NeHMWA paBNeHNSI

1.

MakcmAamMmaasanonoXxmnrtewkxesagededsen
muneHtTa HM=aBlNEHMHETBETCTBYET TO
TOpMOXeHMAV=BOKBDTBPOMUWYMHA N3O
JaBNeHNWSHA paBHaA CKOPOCTHOMY Ha

2 2 _
pop +eap_p_p e _g p_AP_0. 4
2 2 9. 0.
2. MUMHUMUMaANbHBN Ko[aBIMmepmie s H a

AOnTcCA B MecCTe®e MUWHUWMaNnbHOT O c e

MOXEeT AOCTUTRT-H.-BHaUYeHNSH
3. 0kono xBOCTMUKaAa npodununga cT1p
MNP WU MEMPCHXOOKT, HTYO TWM HY , CKOPOCTb C

6nNM3KoOMm K cKopocTwu HP=BO3IMYLWeEH
MoNb3ysacb a3nNpaMiaBpaeaiKBe/[eaeoe
O onpepenuTb aspoaguMHaAaMUYyecK
PUNTOXEeHPbLIAY K & TaKxXe LeHTPp

opfieplAkTnuyuecramopabeaeoro copge
yneTtT S8SBBHOMHNOCNEe wusipeAr@asa p

NMOTOKEe HaxHF MaemMor O

Lle HT poM [ aBRIEeHTUCAS HTaB4wbK a nep
ONNTHOW aspoagMHaAaMMYeCKOMWO-CWINBbI
noxXeHuwe L4. A. NPUHATO XApakTe
KOOp/OOWHa aT

W o\ X O

|

- Xo a
Xo o= b -100%,
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

I KEr—paccmosnue om HOCKa npoduis 00 yeHmpa
o0aeeHusl.

[fonoxeHwne u. A4. 3aBUC YT N
aTackmu.

Mpn wn3IMeHeHUW YyTr na arT ae-u
AeneHne pgaBneHMmda no npoedwu
HMWEe MNONHOW asapoagMuHaAMMUYeECEK
LUeEHTpP AaBAeHUSd.

e ) UeMTD aamne
: MEeTPMWMUWY HDBIX n
ne reel 0 npn ememnu |
— - aTaku npakrT.l
- we] nepemMeuwaeTcCH4
LY . X|_|' ECOHSt.

Puc. 2.34.3asucumocmeo Y Hve cnMmmeT
nonoscenus y.o. om hopmol np-gunen yBem#

nn()fbu/]ﬂuv?flﬂ amarxu n a a 'I'Ca\/”(em-l-"a e T

AaB/ieHNWA K HOCKY npodgwunsa,
NPUWBMOT K CMeWweHNIK ULeHTpa
npodwunasa.

Y -&6pas3HbIX npodumunen uyead-T
eTcsa nNo o6bpaTHOMY 3 ak O Hoy-,
bnnm camMoycTOMWYMBL WU N@AKNM
MO1TEeTOB CXeM «becXxXBOCTKa a»

3aKoH nepeMele HNS MNOUXEOHPTAL
pothRBASETCHA BaXHOWBREADP @K
a YyCTOWMUYMBORODGTHW YapmaBAaAN
Apyronm xapaKTeEepPHOMW TOUYXK-O
MHaAaMMUMUYeCcKUm GHokKyc npoddurn
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Ocnolin AP OGAMAMAMANs Ly MMM

AsapoagnHaMmyecKkumMm QPOKYyCOM
TOYK a, OTHOCUTENbBHDO K @mMaip o
AaBNnNeHWMS 3NaOBTUOCKATY R @ a aTakwu.,
MccnepoBaHMa nokKkas3anunm,o0-4T O ¢
Kyc npodgunsa pacnofaraeTtcsa Ha

T . x;=,25.

np
7

A3pOIMHAMHUKA CAMOJIETOB
IMoabemuas cuiia

Moaobe MHasH cuna camMonera C 0 3
Kpbanowm, NMO3TOMY OHO Ha3sabBaeT«
MoneTa.llogbeMHasas cununa HeHecCy.l
Teh camMoneTa KpomMe Kpblna) cp
asapogMmHaMnmyecKkoM pacuyeTe el
paBHOW HYANIO.

MoaToOMy nNOADbBEMHYIW CUNYy CcamMon
NoOABbBEMHONW cuUunNne Kpblna

Y,cam Y, kpona
A TakKk KakK as3apoguHaMMWya&cGKMWMe
Hbl CEK®OWMpMymeHtTam, TO W

CYcam Qx}b
CnepoBaTtenbHdq) AEpPpABRBPLILCHE W Ca
byapeTtT oAHOW N ToOoN Xe.
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Puc.2.35.3aeucumocmn Cy , (@) 014 Kpoina u camonema

JloGoBoe cOMpOTHBIIEHHE CAMOJIETA

CoBpeMeHHBN camMoneT nme./
ayuuniw drosensaxa, Kpblna, Xxo-n
ocTen. Okas3bBaeTCS4, CYy MN
cex 9TwWUX arperafTtoB camMO0]/J
e paBHa no6oBOMY C BN METIW
lo6oBoe conpoTwuBNeHMeEe ca
ocTaBnsawwme:
XacaM: C,Xp"' aXEHLE.t. aXHTep(b.

X hengecC ONPOT UBETHEEAHAMELW N X aowa C

ETOA @ ONpPOT MBBOUIEXH Uea C T & IPp oM
p bl a

Xoun1ep@TOONPOTUBANEHNE UHTE
MKawwea B3aMmmogemcTBUA T
a3Hble YyacTwnu camMonerTa.
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Ocnolin AP OGAMAMAMANs Ly MMM

B cucTemMabx3 R DB KGO OKHEELD/VIoe f1 € p
Hu-Pro3 enaxX UHTephepeBAN P aB 6l BIKY
CKoOopocTehn TeuyeHWSA CTPYyeok- B M
cegHMe YyacTwnm camMoneTa, Xr-akK Ké
PEeEHWIK MU OTPbLIBY MNOTFrpPpaHMUWUYHOT O C
ConpoTmnmBNeEHNE HeHecCcyWMX 4YyacT
MHTep@epeHIHA IOD 6 Bled O 006 Wn m H
«BpeapHoe coONPOTUBAEHUNE»:

XaBp: aXeHe't.QXHTepcp.
Torpa nob6boBoe conNpoTUBNEHNE
peacTtTaBuTb B BUAe chneppgytwein

Xiocam Lpt %o
M COOTBETCTBEHHDO

Crocam xGpt xGop

3

c

a
camoasem

Kpuiro

| C,

asp

>

. o
Puc. 2.36. I'pagpux 3aeucumocmuCx, (U)

Ona nocTtpoeHHUAcCapPame k@, ICpunusy
(OKpblna cMewawT BBEPE. Ha Bent
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Honapa camonema,
aapodunamuuecxoe Kauecmeo
UT o0o6bl NMOCTPOUTbL NONApPY (
Kpbla CMecTWUTb BINpPBAPB.O Ha

PaccMoTpuumM XapakTepHbe T

\
Gy Yoee Yy Y%_g 10 yron
Ha KOTORXOWNV
Xaxp - xXoanTtT O TuB- €
h KWpPpOBaHMUEE-
He Kpoira ACXMKI! T a p
o
/ w— yron a
f Ha KOTOPOo M
"N g waeTcs BO3/
l cajgkKka coBDp
GO | C‘ camMoneToB.
Xa
Xagxp Nagep 3 H a. LI e H VI H
Puc. 2.37. Ilepecmpoenue nonspel Kpviia aTackKku oW
6 nonapy camonema Ol 9 npepens

no rpag@xykKk €T opbln A8 KPblJ

M TOT Xel v} PalMYRpkpona
HanBblr oQgHENWN N yron atTa

60nb e HauWuBbTIOAHWalEW O K
aueca,w = aHBKp + 2 " '3A
N3 punc. BU.AHD, 4T O Mamrecy

MMHn4yeckK~OoeEe KadyecTHBO camMone
aapoagmMmHaMnNnyecKOlL OTK&KYeCTSB

Kiaxca vt Gk asm Kmax « poimd Ghafx p b/ a
& Bmaxc aSPmax« p sen a
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Ocnolin AP OGAMAMAMANs Ly MMM

Bonpocwi ons noemopenus

XOSPOPW<KDODNZODOEADIOOADDWRNS P

Ha KakKkoM 3aKoHe OCHOHBRaH a»?3
N co3JgaHMUA NOABEMHOW CWANBLI.
Kakoe npemmMyuwecTBO oO@ecneuy
MA NPpUHLULWUND CcO3J4aHMA NoLgbeMH
KakoWw npuHuuMun co3pgaHwMsA n0opq
eTcAa aspoAavHawmmX eno & mam®e Bb H bl
Tax OH uMmcnonbs3yeTca?
Kakne HepocTaTKuUu UMeWwWT /nerT
HOBAHHDBIE Ha as3pogMuHaAaMMyecCKdoa
NbEMHOW CWUNB?
HUemM o0o6bACHHAeTCSHd wWupoeoe pa
N b HblX annapaToB mMcaeonbsy
NPpUHALMHIN S NOABEMHOW C WU NbI
B Kakux neTtarTternbHbX annap
AKTUBHbBIN NPUHLUND CO3MaHNA |
Bbl pu3myeckKkasa CYWHOCT&- 3TOT
yuwecTtBa?
Kakoe Ha3HauyYyeHWe wunmMme®mI OCH
a: Kpblno, brozenaxwp, SRAMGH
M BbLICOT b, pynb 0NO0BOPBO-T a, L

T e
n

T
n
?
KakoBa ®@ui3ImyeckKkasas CYWHOCTH®b
nol?

Kak Ha3bBawTCAH COCTaes-n5 oLV
O CcuMunNnbl B CKOPOCTHOW CcUCTEM

10.Kakune napamMeTpb onpeapenatrwT

P

11.Ha
BaNlbHDO

blna?
AaK@BReTcaaXM NpPUMEHSAKe-T C 4 |

K
n GopMbl?
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

122Kakum o6b6bpas3omM MU C Ka@o.l
ANHaAaMMyeckKkKaaunm reomeTpunyec
134T0 HasbBaAawWT yraom ag-a
eTcd cnekKTp ob6TexKkaHus npo
aTakmn?

l4Ha Kakux caMMnaTea on €@
eT yron ob6paTtTHU¥IF?® nonepeuy
15 KakKk co3pgaeTcsda nNoAgbe MHaH
16.MMpnuymnmHa M nocnepgcrtTBuAad A
17.7Kakune nNPUYMUMHB B b3 blB aoo-T
6GOBOro COnNpPOTMUBJEHNSA KPblN
18. Kak asqd Be/TNYNMHa onpepen
COBEepUKPGTRCLE

199KakoBa 3aBUCUMOCTH®Db K023
cCunbl OT yrna aTaka&y a)s3 @6k
3aTb XapaKTepHbe TOYKM 3T
20 Kakylw 3aBUCUMOCTHD nok a
Kakune xapaKTepHbe yrnanb artT
nonape?

21.He m nonapa OCaMOA@ETCA
Kpblna?

22. K a K MOXHO YMEHbBWNTb N0
camonerTa?

23.UT O Has3blBaeTcsd UHTepeadae,|
Ta? O6bACHWUTE ee NPUYNKY
Hne camMonera.

24 Kak cnepyeTtT U3IMEHMUT bbl-N

Nac,c,f M papgunyc 3akpmyryeooost
WMNNTOCb NPOMPUIBbHOE COMNPOTMU
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Ocnolin AP OGAMAMAMANs Ly MMM

25.Ka kK nmwu cpeagcTtBamMmu M OO¥-H O y |
TUBNEHNA TpPpeHWMAa?
26Ha KakKoM yrne aTtTakwnm wuc-osepu

=

MpoBaHUe?

2,MeMy paBHO aspoguHamMB4YecKO
Ta NUW OTBECHOM NUKWUPOBAHUMN?

26Ha3HayYyeHMne MU NPUHULUKUN AfeNnNCT |
29. KakKkoe OCHOBHOE® 3HayYeHNe n
epegHNX KPOMOK Kpbna? oHa3s3Ba-
bIX NMPpUMeHeHa MexaHMU3ayuuga nep
30.Kakoe OCHOBHOEe Has3HauyueHMUE
3afHUX KPOMOK Kpbna?

31.3 a cyueTBeyisAMMBEeTCHaA @G-ecyula
HOCTb KpblJla NPU OTKNOHEHWUN B bl
322.B noneTtTe BO3HUWUKNO obnepeHe
oTpa3unutTca Ha nonape camonerTta?

© 3
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Ocnolir sspogumbmnss cngpometsmms
I'nraBa 3. OcHOBBI ra30B0i THHAMUKH

TeopeTunvyeckKkwue OCHOBHBbI Foa 3

e nm 3 gAKBOMHKEE H M S B O 3 [BY K @ B HOXA

P

Swoa= 49

(@) W sSX 30

o=

oI

oCTSHaX, 6blNnK 3 anmak@eCsoAsn -1
bira«eH O T as3oBHla CKOPYPDXF A X,
bIX CO CKOpPOCTb 3BYKa, B
poAB/AET CXMWMaeaM 0o6CoT/bb. ULTOX3
T aX noneTtTa POIIHWDESBHKIMM C
nmawowmm Ha obGpa3oBaHMW®B -a
aeTcd CXMMaeMOCTb BO3AYX
CBOMCTBO CXMMaemMoCTMuU BOS3
TO BCHAKOEe BO3MYylUWeHWNUE Be-H
THOEe nNOoOBbLWEHWE [aBJ/eHMe-
pocTpaHdaeTCH B BOBMY 0@ @
oneb6baHWNn pgaBneHMWA W 0 J00-T
CXO0OAAT CO 3BYKOBbBLMM YyacT
BMAE BOJIH CO CKOPOCTHbLI
Takum ob6Gpasowm, CO CBOIWCGT
TMU UM Tas3a TeHWMHA EBRLTIPHLE
BYKa.
Ilpupooa u ckopocmo 38yKa

Mo 3BYKOM MnNOHMUMaeTcC4d 3Pp.
YWHOW cCcpepe Manble U3 MOHE
TNn.

MCTOYHMUKOM 3BYKa ABNAeTcC
OTOPOTro YyacTwWuub BO3AYyXa
BUXEHBEOCTbL Koneb6aTenbHO
HeHb Ma/sa,a CKOPOCTb pac

M"s



Ocnolin AP OGAMAMAMANs Ly MMM

BbI3BAHHbBIX 3TUMWU KoNneobaHa-aAMMU,
HnNe KaxXpgounmw OoOTAE€NbHOW Yaxx-T UL bl
MyuweHwmne nepepgpaetTcda Ha 6onbuwune
CKOpPOCTDbLI 3 BYKKaO P& 3 i B apeaTccnsap o
HeH# AKX MOMBLMY WRHaM KON pPpegendeT
bopmMyne, Has3blBaeMoOln @GOpMYynoi

a= /K-E,r ne—kKos pdpnmuyumnerwr agunaba
Yo,

TakK CKKAaoKp O C Tab3 a3BBAyckMaT O T dl-ap aMe
TOpble XapakTepuUs3yloe&. CKVEMA 6 DD E

HMNA ONaBNEHUATM OCHDTHBLIMTCSH X
CTUKOW CXMMaeMOCTMWNW T a3l a.
AHanunsunpysa dGopmMmyny, NEmwx oamnn
bonee cXmmaem T a3, TEM MEHGbLE
rase.

BoiBegemM OCamBMIT M MC TMO T3 BTy& M € P
TYPbl

Ans 3To0oro BoOCNO/Nb3yeM@sypas.!
3a:

P=pRT=>E= RT=> a=+/ KRI1
p .

<

Ana B o XaEp\WRx287,14 m copmyna noc

n £N
noAacCTaAaHOBKMW npuobGpeTaeT BUA:
a=20JT
Kak BMUAHO M3YyeopmgmbllueaT emne
3 a, TeM Me Hb e CKOpPOCTH®Db pacnp

|

ase.
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

IlousTue o uncjae Maxa

Kaxpgasqa TOYKaa noBepxXxXHOCT
B BO3AWBE@AEeTCSA WUCTOUYHMUEKW-M
XeH@BaBNEeHNSA, NAOTHOCTMW 3U-
AyWwWHOro noTtToKa, T.e. MNCTO

CnepoBaTroOme&DE ®aMONETHN-N
Ky 3BYyKa co3gaeT BOJIHb CI
Mpn ManblXx CK O pPoOO3CMIydUKE HIVMAA €
Hble ABUWXeHWeM camMoneTa, 3
pa3ABBOaBKIYNROITOMY CXaT vag-
MOnneToOM nNpakTunmyec¢cpucus8. ap

V<<a V<a V=a Vsa
el
a) 6) 6) 2)

Puc. 3.1. K nousmuro wucia M norema

Mpun OG6GONbBWKMX CKOPOCTAX nNO.
BO3MYLWEHNSA VYBRTIWCO&BQuoUe pEatE
MoOoneToM o6pa3syerTcsa( BuwcHa 3.X
Mpn ckKopocTwWM nonerTa, p as
cnabbXx BO3MYWEHMUN He MOTY
M @OWPWT NMTOTHO CXaTylw B3
BaeMyll CKaukK om uny nyngoarpHHeOHRAMNSE
3. 1.. B )

Mpun ckKkopocTu nonetva ©601b
cnabbXx BO3MYyLWeEeHUWN OTCTawT
rawTca 3a HuUuM pmmceuBe 1K aHy

M



Ocnolin AP OGAMAMAMANs Ly MMM

Takum ob6pasom, npoAB/ieHNE C
OT COOTHOWEHNSA CKOPOCTWM BGBYED
OTHOWEHMWE CKORXTXKXOIPW CITUN/BLEBTBY KA
BaeTcsa MavecBltockMr o Mawa ymc ABNEA e
Kpnrtepumem CXuMumMmaemMocTHn T as3a.
Vv

M=—
a
.

CuntaeTcasa, YT O CXMMaemMmMeCTb B
a8 namphM>d0., 4

B TponocydgeepieMmyeHMEM BbICOTHb T
NOoOHMXaeTCS4, NO3TOMY Yy MEHbLLWae
CnepoBaTenbHO, npm ofAHON wn T

C yBenunyeHwreaw @ biMaoxTal 6yaeT yBe

IMosryyeHnune 1 0COOEHHOCTH CBEPX3BYKOBBIX IOTOKOB
BnepBble cBepxBmBg KODB8DE GWMO 0
B KOHBe@KBlEOACKNUM MHXeHepoM Jlas
nepeMeHHOTIo ce4yeHWNd, Ha3BaHHDO
NaBanaga.

Conno JlasBangda npepctaBAdeT CO
AWNN N3 KOPOTKOM cCcyxawuemcsa \
Heiln O6ONeeeac/UMHHAOLE NC A 4YacTWu.

Ji I

Puc. 3.2. Conno Jlasans
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Conno JNakemansgpawoTaTb BCPpa
HeTHOM pexXxunmax

Ecnwu BM CYyaBMKOOM CeYeHUU MC (
KPUTHNUNYECKUM, MEeECTHGEA ale @B
PaBHOW MeCTHOMW, CTHIATKUNTPIA 3
yacTMuW MNCcooTnoslka C T aHOBMWT C sa KCOBY
pexXxumm paboTb conna Ha33bBA
Ecnwu yepes conno Jlasagaq
CThb IO, MeHbWEN CKOPOCTMU 3E

(@)

onna CKOPOCTb Hapaewamm
TUER MAaKCUMyMmMa WU B BbIXO[OH
CBepx3BYKOBOe TeyeHWe or-a
OGEeHHOCTMW:

Dona yBenNnuMmyeHMA CKOpPpOCEMW
HyeHMWE HeOoOOXOBIWBMO YBENUYMU
2BONNHBIT CnabbX BO3MYLUEHIAHA
HATbCA BNepeagun T aEMEBXY KD@BTF
OCT BPHKA,C M@ O CTTCRA&AH SHHA M B B A A ¢
blBaew®mHYCOM Maxa

3)np w TOPMOXeEHMNUMN CBepxX3BY
BO3HMKAKWT CKayvYkKunWu ynnoTHEH

w T

Ilepsas ocobennocmo
MflepBad ocob6beHHOCTb O06bBAC
pacXxofpvCcayaennmnyeHnem CKOPp
Ananas3oHe CKOpoCTen YyB®@AMU
BOMYy MEHbLWaeTC 4.
Kak cnepgyeTt U3 ypaBHeHMUA
CXMWraemMor o ras3a nnaouwaapgbin-n

19



Ocnolin AP OGAMAMAMANs Ly MMM

KW Oo6paTHO TnNPONOpPHABEEWBDOEIHIDTHA
CTM TrTas3a Ha e o CKOPOCTHb.
- f

Il

p-V= f .

[Mpowns3B&AEMM LB e
eTcqa yaAaenbHbLM pac rasa
T ak K akK OHO ap-asB cce r
3ap0TeKammdmce&/
eaAVHNLUYagumoal g p e
HOIr O ceyeH I/I.G:I p VIC%C.p.SbekywHMﬁMaccoebld
33) pacxoo m

PacMoTpum, Kak MU3IMeHdgeTCAa VY

C M3IMeHeHMWUEM CKOpPOCTMU BAONbL C
N3 TepmogMmHaMMKM M3IBeCcTHa 3a
BoO3agyxa OT CKoOppeBdu ero TeuyeH

o Y

v Vv
Puc. 3.4. Hamenenue niomuocmu Puc. 3.5. 3asucumocms yoenvnozo
€ pocmom ckopocmu pacxoda 2aza om cKopocmu
Ecnwn, I'I0ﬂb3a§2bﬂEBM,3TI7ICTI/IpOVITb
MO CAVW), TO OHa @ymemprBrRHEHGEGIWNHABI/E

Ha punc. 3.5
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Koe TedyeHue T padpuka D6
0 B bl X CKOpPpoOCTSX C poCH
HbwaeTcsa Mefag/NleHHEE, ye
pounsmsepgepaeTaerT, a Hoa-

OCTHAX NpPpoOMCXOAUT pe3sK @Be-

ny
Ma
n M
K O
Chn
ny

on

O n
ap
0B
ac

nAa.

0 H
ocC
Mp
bl .
0T

EHUN CKOPOCTMWU VW MPEMHNUBA L
KCUMYMY yaAeNnNbHOTO paced
aNnbHOE CceyeHUe <CcTpPpyMm.
pocTun V, paBBROW CKOpOC
efpoBaTeNibHO, Ha [03EBEeyK
EHWNSA CKOPOE Tae UNeoHnveep e+H
MWMO YyMeHbWaTb, —ABEANEB

Bmopas ocobennocmo

A O6bACHEHMNA BTI@AITETIMO T
TUHY pachnpoEHYPAaAaBO6HAHWSIAYB3
OM TmMOOTT MKCET.0 M HMW KA BO3 MYL
MPOCT P aBHCAEK TCCTAO PBOOH bl C O (
Bupe cPepunyecKkunux BE@AL
B HenoaBWXHOMW cpepge
bl ABAAeTCHA pacuwumpsawnmas
Tb C LULEHTPOM B UCTOYHMU
M paBHOMEPHOM T €Y e HBUIM-
Bos3HukKkawwme B MUCTOYHMU
OKOM B HanpaB/leHUU CKO

11



Ocnolin AP OGAMAMAMANs Ly MMM

3apesmMAa t papgunyc C (enpcrxyoeacakupeii
B®MYy watwuwem TOYUYKMat ,c Ta HILEETH TPR BH

Z) V<a

1) 6)

©E )«
<, < ?

V Vzv e

Jv

V>a

bypeT CHeceH NOTOKORMTHaACPAaAEOS
TOMW Xe TOYMKW. BONHBDB,N MBEOKBTH N K a K
MEHbLWUWN pagnmyc UM HaxogaTca 6n

Puc. 3.6. Pacnpeodenenue 36yK08biX 801

[fToBEepPXHOCTHb, ormbatwwasd-c gep
pa3yeT KOHYC BO3MYyUWeHUN C BE
B®MY WWe HUIN. CnHyc yrna npwun Be
MOXeT ObTb NpepgpcTaB/AeH B Bupge

. at a 1

sinpu=—=—=—;

Vt V. M

1 —y2oi ciabwix eosmyuienutl (5mo yeon mexncoy iunuerl

CAOBIX 803MYWEHUL U TUHUEL NOMOKA).
KoHyc cnabbXx BO3MYyLUWeHMa- Hasb
Xar,ak yKk@gmasmncumTt OT 4Yywnmcna M.
KoHMyeckasa NOBEepPXHOBBRAE YT J
cCA T paHWUuemn, B MN@RE®aRAXa HKAOKITC
Manbe BO3MyauE HmPge ge Ibl KoiloT Op O W
Xopart.
UemM 60 b WVen owmetTeame Hb WHe o/ 0N |
TBOpPpa KOHYCa, TEeM MeHblWe BO:

12



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

YMEHbBIWEHNN UYyBRA MM YBEAGEMC T
yBenmumneaeTcsas BO3MYyLUEHHas

H

B

A
T
M
C

- OO X X

(@]

C

B

P
T

Ko
oW
(V=

rgoa T a30BbA NOTOKTHBWN
CKOpoOCTMHW 3BYKa

a; M=1) , yron cnab6mwmx0" 8

93TOM <Cc/ny4vyae T paHuyencss

OoOC

Mp
B N
arT
oe
TB
OB
0B
0 N
p e
e n
Ck
X a
B €

Tb, HOPManbHasa K( pHmacnep)ax
Tpemwvs ocobenHocmb

M TOPMOXEHMUU CBEPX3 BYK
AKTCA CKaudYkW YNAOTHEH-U
OM HanoxXeHusa cnabbXx €eBoO
NOTOKOM BO3pfgyxa, 4Bel-4
a TOYeUyYHbX UCTOYHMUK OB
OM NOoOTOKe <cnabble BO3MMY
KOHYC3BMYBUEHUYIMMUPY T C A,
ee CuUunNnbHOe BCOCERYWDEHNKEN
AcCTaBnsaetrT Cco6O0OW T paHMLU
oM.

A4YKOM yYN/NOTHEHMUSA H a3 bl
TbIW CNOW B O34 W¥pao pModHear
PX3BYKOBOIo nNOTOKa.

TonwmHa CcKaudKa nNpPpUMEeP/HWH €

B O
Mp
on
e 3
en

6oAaHOT O N pro.6€e.roay evHob/1 enkay’s
mepexoage YEMP/EBT HEKHAVMAD K C
NOTOK TepsAaeT 4YacTb CB
ynbTaTtTe npeobpasoBaHMNH4
NoBYW [[FoHETPOrMmyo. 0 L HO B ple-M

MYyMeEeHDbBLWLEHNEM cCkopocTunvVv B
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Xe pe3kKoe MNOoOBblWeHWNE piVa BWIE H U A
nepaTtypb T.

Ckaykum ynnoTHeHNUA ObIBaWT:
efp 4 M bl €
®KO C bl €
KP MBO/NTMUHEWHEBbIE
MpAMbBIM Ha3blBaerTcCH CKaxXok yr
HOCTb KOTOPOTINo nNepneHOWKYNAPE
KY. Mpu nNnepexopge 4Yyepes3 TakKolv
CTaHoOBMUTCSA (pPMB & k30 B/bl M
KocbiM Ha3s3bBaeTCs$s ,C KNao4YBOEKP XYHMOJTC
KOTOp@ma®no/JioXeHa nNnopjhg YyrJ/MOGM K
ToKypywuc, .63). 7
Mpn Repe Yyepes3 KOCOM CKayok
MEHbLWEe HaAaAPYMOIMAK KaKyMeHbLWaerT
HOpMaJ/cboHCaTdsa B N dowaa CKoOpHwreEaun n
umanbHad <coOocCcTagpawAes V¥VsBoe 3

QT 0 Bbil3blBaeT MVW3IMEHE@H@®KAAYE-R AP AE
KOM. 3a KOCbM CKayYKoOM @kopoc
BaTbCHd CBEpPX3BYKOBOW.

Mpn ob6GBTekKkaHMWM KoHYyca ¢ ©6o0nb
MNNUN T 3aKPYTrTrNEHHOMOBOEOXBO®TH
ckayka oTX0oAMUT OT Tena uU Npuc
bopmy. TakoMm CKauyoKICWN KepTMHBE H
NUVUHENHGBbBIM.




Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Puc. 3.7. Crauxu yniomnenus.:a) npsamoi,; 6)Kocoi; 8) KpUeoauHelHblil

KpMBONMHEWMWHbBIA CKawuok M O X
Cepuw KOCbX CKayYykKoB C pa.
HOCOBOMWT ew@ac TMa kK OM CKaduyox-

MOTCOK auk a, a KaxXnaoblih nocne,
nmeeT BCe 6O0NbWWIK yron Ha
Mo pacnonoc

1 2 /f CKauyka OTHOCMU

é—_:—;\_<: ObIBIOT CKau4yke-
HMNHonoBgY,Me wcT

Bbl@),mMmecT@ble

Puc. 3.8. Crauxu ynnromnenus

Bonnoeoii kpuzuc kpuina

C yBenuncikeapmemtTun Haber aoodiy
AMNHAMMUYEeCKUNe X apaa KM peepTUecpsnme

MEHEHMWA, KOTOPble HauUYUuHam.T
0, 5..0, 6.

Mpn ob6TeKkaHUNMW nNpodPUuNAa NKY
pyeTcsa, €ee Cce4yeHWUe BAO NdbK
pV.-f=cons( COT nacHO ypaBHEHMUI

CTpPpYy,ioun)un CKOpPpOCTHSb B/AONb
CKopocTb NOTOKAaAa B Kaxpagon
MECTHONW b@CRPPOTTN NOTOKaAa
Kpbllia MOTFIyT 3HauuTenbHOa-oO
beratwuWwer o NoTOoOK a.
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MpM OKOMO3BYKOMBIXT HCaKso P@ I O 1 X C
Kak-embyab npedmeXXxeT oOKa3aTbcCH
M € C TCHKOOMp O CKTau. 3 B Y

Uncs/Mi HEBO3 MY WEHHOT O N0 O3BYKDO
NMPW KO TAao PrioovVB €HIKXpHLORCaGr™ma 6 bl B 0 [
TOYKESIBMSAETC AC KNOQOTH & 5 paBHas
3BYyKWa3bBaeTCH4 KpunrtunmuyedcM,nm 4y
) .CKOpOCTb CODOMBE Mc HRAIIBIBASE T C A
KPUTMUYECKOMW CKOPOCTGHbIO.
UncMecea gMeHblWEe egUMHMUbBA-U €T
BUTUT GopMb npodcdmna u ero yrn
Mpwn panbHelWwWeM YBEJSNY EH-UUCKQ
CTU npoduna obpasytwTcsayebnac
K O B bl X ckopocTehMn, KOTODpBblEe 0
MECTHbBMM CKayvykKaMW YN/OTHEHMUSH.
PaccMoTpumM PU3INYEeCKYIW UGCY LWH O (
3unca.

Ctrpyihka, ob6Texkawuwas npoddunesb
conna Jlasanas4a.

Puc. 3.9. Obmexanue npoghuna 0kon1038yKo8biM NOMOKOM

MpMo.<M,mMOTOK B CTpPYyWKe A0 TOUYK
a 3aTemM 3.amMepagnaeTcHd
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

MpuMMI BpaiM"moOHEAMOAEBRBNANAETCR-
3BYKOBDbBLIX ,CKR@ORLE €MOYKMN JA-
XaeT PHBC3Ar,0OH3MaIT emM BO3HUWKRAE-
NOTHEHMNSA, NnPU3 NIEEEXDHLE OMG
BUT C31B YAKOO B bl M .

Mepepn nNpsaMbMCOCKRAMX/MWAL adear
CKa4vyoXeHora ¢ b3 M 6] I H 0 6 paabtdayoe T
pa3HuiliC K @ 4 0 K .

B pe3ynbTaTte B3aumMopgemcT
NOTHEHMWSA € NOTpPaHWMUYHBIM C
CpblB NOTF0aKk anpoli30 1 b HblX K O
BONMNHOBOIO CpblBa NOTOKa BO
MpnyBennyYeHUAL K@AMEMa oMo B

3agHeNn KpomMKe npodguna, Xu
3BYKOBbIXCBOpBpAcC ™Mak.CuMManbHO
Hapg KpbAloOM cMewaeTcs K 3a

M=10,75 M= (0,86 M=102

@ X/
J N
Puc. 3.10. Pazsumue 601108020 Kpusuca

ABneHne ob6pas3oBaHWMA Ha-I
HbIX CBEpPX3BYKOBbBIX 30H -1

Hus, NPUBOAALWNUX KCMELWE HWIO
WleHNW ycToOMWMYMBOCTKN KN Yyropa
payumnmam, Ha3bBaeTcCcHd BONHOB

BoanoBoe COIMPOTHUBJICHUEC KPbLIa

12)



Ocnolin AP OGAMAMAMANs Ly MMM

BONHOBOW KPU3INUC KauyuecTBEHHDO
Kpblla W Bbl3blBaeT Nepepacnpepje
npodguniKMakcumumanbHOE pas3pexeHu
XBOCTOBYKW 4YacTb nNnpodunsay-m BO:
wme npodunedlM)aszapng (puc

Puc.3.11. Ilepepacnpedenenue dasienust no NPOGuUIO npu GOIHOBOM KPUUCE

QTOPVNBOANWABKEHMNI AO0ONMAMHMTENb
TUWB/NEHaN3BIBA EMOT O 0OBGCRBIO@B blM.yMHO
BOMTHOBOE® COMPOT@BCR®HMEONPOT B

AaBneHWAa, T.-Ba BOpPBEPRaBBE-epne e
nenvda no npodunio.
Takumum ob6pasowm, Ha OKOIpe 3 BY K ¢

PnuyneHrt nob6oBOro CcCoOnNpPpoOTMWUBAEHI
BoO3pacTaerT n MO XeT B H®EGKOINMb
HU Gy CUMetWwee MMEMC.TO nNnpwu

Bo3sHUKaerT BonHoBoe MgcovlipoTusB.
Mo ™Mepe BOABEHPETH®EBHMEA CON@EOTUBIN
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nnmynmBaerTcC4d, 4TO Oo6bsACHSSBET
HOCTW n Nnp o TCAKIEHYHKHOOBC T Wy M J

M cTaHOBUTCSHA MaM,t U mMallp HIibLR
WemoCcurec ey TM N HaK /10 H aT HcekHal
yBenmumeaeTcsa U BOJHOBOTe-
c Aa.

Bausinue c;KkHMaeMOCTH Ha AIPOAUHAMHUYECCKHUEC
XapaKTepUCTHKHU KpbLIa

[MpodaBneHwUue CXMmMaemMoCTMN
obTeKkaHuUusda Tena NOTOKOM BB-O
neHnWAa No NpPo@uU M K pUbB/VEE, H ABK
aapogvMHaMMyecKkune xapakTtep

Ha pucopiBseRxeHb KpwWBbip-
bnymeHta nN06GO0OBOT O, U C &IDP @pihun

e

el | 2 et/
\

|//,~'

A &= |

0,25 05 M, 10 125 1,5 M

CXaL 3
\\
4

\h-
- 0 —j)l—-—-’; .
= 2

M
Puc. 3.12. 3asucumocmo aspoounamuueckux Kos@p@uyueHmos
om yucna Maxa
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TROAObEeEMHOWBCBARBMEMNMOCTANDT Yl
npPpAMOro Kpbnaa pgocTaToO4vyHOBGONDb
NOCTOSSHHOM Yyrne aTtackWu.

0-1 ¢,=const, T . K . He nNposBAAEeE:
ka (npu M<O0. 4)

1-2¢,yBenunuumBaeTcsa, T. K. enm3 3a
MOCTMN yBe nNyMoHmMaB apacs pexXxeHNMd Ha
(ponmanas3oH yunmcen M ot 0.4 po O

2-3 ¢, pe3 kKo Bo3-pacDdHeRr3BBaAaHUA |
CBEPX3BYKOBOIW 30Hb WU YyBenuue
KpPblaowMm.

34 G, YMEHDb Wa eesTac AN O3B 1€ H U RHE -3 0 H bl
HNWA nojg Kpbnowm.

4-5—Cy_ Yy B € /TN Y U B aHEUTHCHAN, I TC.KKa @ -0 K Yy I
HWA OGbiCTPO CcMewaerTcH K 3apjpHe
CKayYyoK pfoOoOCTWUraeT 3ajHen KpoMK
5S6npmnm M=1 MecCTHbBE CKauduKun ynnoa
y 3apgHeWnm 4YacTun KPD/HMM 90 6 pra 3Mnyes
FO/TOBHOW CKayvYyoK YNNOTHEHMUSA.

Mpn ApAanbHeWWeM YBKANPEWHIMME H
nNoabeMHOO{,HEICAK NTb KO Y MEyHBb-LLA € T C
nMmymnBaeTcsd HaAaKNOH KOCbLIX CKauk
Ha kK pG@p(oMi) MOXHO Bbigen@aInb cn

nacTwn:
0-1Cx, =consme MPEABNAETCSHA CXUMaE

1-2CxmeaneHHO Yy B e BlAay NyBBAEETRICHSE H WM 3
Hbl MOBbLIWEHHOTIO AgaBnNeHWs nepenp
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2-3 &, pe3K
ro con
npu M=
3H4CXyMeHbLWaeIT&A YMBHDbLLWEHUSH
CONPOTMUBNEHNA.

0) Yy B € J1 Bl Blla0eATBUIA B3
paT KP/eIlann " CTaHOBMWT
1.
H

Becb pgumanasoH umcen M no
Tpnm ob6bnacTtwn.

1) 3ona 0038yK08bIX cKOpOCHEl.

B aT1T0M o6GnacTtTun B WNKENGPUEIC
eHT B, NCx,BbipaXaeTcsa cnepyiou

CYone
Cy — yHeC. 2
1-M? .

cofc
o0

Koaghgpuyuenm npogunvrnoco conpomusnenus
Cxanp:f Xg:npecb'k,w
v —amo koaghuyuenm, 3asucawuit om yucia M no-
I€ma, OMHOCUMENLHOU MOAUUHBL NPOPUAAU TMOUKU Ne-
pexooa om HamMuHapHo20 NOMOKA K MypOYIeHMHOMY.

Kosgppuyuenm unoykmusnoeo conpomuenenus
2 2

oYaF'z &l

A

2) 30Ha 0KON038YKOBLIX UNIU MPAHC3BYKOBBIX CKOPO-

cmetl (30Ha 80JIHO8020 KPU3UCA).
MpnMMM,Ha NOBEepPXHOCTWU KYbl
KOBble N CBepXxX3BYKOBUbLe3 B

B bIMW CKOpOCTAMMU TeyYyeHNns-d H
OOCTUMXEHUNUMN CBerSByKOBOIZ

Cxaic &
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3aBuMmcummocTnN OT GopmMbl npodg
m yYyumeanh,x2 M, 4. Pexum 06TekKa
M B NOTOK e, ob6bTexkawwem np-
3BYKOBbLEe UM CBepXxX3BYKO®Bble 3
YKOBbBIM (TpPaHC3BYKOBbBIM) .

3) 3ona ceepx38yKo6vix cKkopocmel.
B saTomazamme CcKopocTeunCk os thdownu

onpepgenawTCcHa No cnepaywwmm dop
4.

Cyas=m?

40.’2

Cx.8= m

YroBs pajgunaHax.
bPopmMyYmHpABIBBBA TOHKOT O KDpbaa.

Mepbl 10 CMATYEHUIO
U NPEO0J0JICHUI0O BOJTHOBOI0 KPpU3Hca

BONnHOBOW-AKBPIvE3HMICE ONnacHOe U”n g
B nonerte Henb3s3a.

Ona yBeNnunuueH U AC KMOapPKOCCUTMAa- NObOH30BIAY |
BbIX CcCaMONeToB U aAnsa 6ew-onacHO
3BYKOBbLE CKOPOCTMU C BHEPM®WBXBY K 0B
ANMO yBenumuMBaTb 4uMCANO
AkagemMmnkom C. A. XpUucTunmaHOBMUY E
YT O,3MBUMCUT T OWMBIKHIbI Opra 3Bpee/XK € H U
KpbiMmMeM O601bwWwe, 4 exvie HWMeSH bHiBe[
———
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KpbinG@GmepgoBaTenbHO, MjgRS®2 068
ANMO YMEHbWAaTb BENUYUHY |
MosaToOoMy Yy B a/oOKTeAHOESTACYSIO LLLA M |
cobamu:
l.L.nonéT Ha Manblx yrnax-a
nbl fgedopmMayumm CTpPpyekKk F
pas3pexasrleme Kie
2. NPUMEHEeHMNeEe T O HCK UxKa /morm g
CUTEeNbHOW KPWUBU3HOWN,;
3.yBenmuyeHme CcTpeyioBUOHC
4, yMeHbWEeEHNE YANUHEHUSA K

YBenmmMHe CTPEeNOBUJHOCTMU K|

Ha3blBaeMbli S dhdhek T CKOI/Mb X
CKOpPOCTb pas3naraeTtcsd Hab-[
HY MW TaHT eHY#MmanbHYIO

O My Mgy lo M,
Puc.3.13. Bausanue cmpenosuoHocmu Kpblia

B o6bpasoBxeHnuHmapasppesn xen

T O0OM npMHNMNMaeT vy4d4acCcTMune Br -0
———————
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nawwasa CcKopWwdYILmo Wpw.@LHOW U
CKOpPOCTMW NP1 EnTpao Ym X paBBbBIX YyC
pEgeHuWe Hap CTpPenoBUAHBM KPbAo
4 YMeHbWeHUE YyONUHEHUWAUKPDLNaA
neHnwesBopn 3ddekTa U XewenmHdb We |
Hap KpblloM. Mo g TOpPLUEBGLBM 3 d
Yy MHEb WWE H M eKepHarFHApPeH a g -X@P blimepe MK
HMSA BO34yXa a0 CK OHWU@AHVE VK PIbIOIB € [
Ha B e X HI

LIRS

Puc. 3.14.Topyesoii s¢hgpexm

Takum obpasowm, Yy Kpbnae-manor
HeHWItWw ¢ KpbllioM ©O601bWwWOT O y 4oni
P aBH blX yCcCnoBMUAKX paspaxeHMUe
MeHbLWe.

Ona kKaxporo camMoneta Mputunu

nmmeeT onNpejgenneHwW@e eR alea MPAMHNHE &,
Ana camdysr=a0,By8, -dMg04a AH

Honapwer camonema na paznuunvix yuciax M

UTo6b paccuyunmTtaTb JNeTHble Xxapeé
B WMPOKOM AundMlaxecwd Xomuaero U N
CeTKy,nNonNAp CXMMaeMOCTb BO3][
BANMSAseT Ha as3poaguvnHaMICWHWe CKMeE K
Cxa. KaXxpgpoihh KOHGUTYypPaAaUuuUum camMone
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M noneTa (ODONTPBEEATEC/TTEBHYH a A € 11 (
T a
Ao 4yung=n0O,M..0, 6 CcCXMMaemMOC
He nNpoaBNsenNpaMMIBH/OFA NHAMI
XapakTepunucTtTukKk camoneTta [OC
Mpuneo™ 0, 7..0, 8 Ha ©60A1Nb WX
eTcsd BOMNHOBOW KpuUswunc, noo- 4
NPoTwuBXgHIBAS biBaeMOe BO/MTHOB
bonbumynmpomcxoagnTtT oTBAanN Non

Mpuno.™ 0, 9..
Cya mM<ay los 0B

§ ' 67/ pa3 BWNBaltouymi
m;rz///\ /
7/74E.Hosom K p K3 n

B
0.5
? CMeLlalTC 4

f/
/ 9T 0 CBULOETE
0] 3HaAaUYUT eNitb
0 0,04 0,08 0,12 0,16 Clu e HUMN as pm_p'
CKOT O TBKaa uae-a
nerTa.
MpM>l,lnonapb HaudYMHAKWT CME
BO/THOBOE conpoTunuBNeHUNe |
A Taky radaweCymMeHbWaeTCqa,0-T

AOoONnNXaeT Bo3pacTarThb.
B Ounana3O0OHE NeéTHblX YT not
MOXeT SapaBareHU®E MY

Cx:CxO"'AC\Z(

,g// s AaeT B O/ HOO-B
o 05 T VB 1 eHHan €B C e )
L b7 -

tuss— 1/ —T | naxakaTtT u no

3.15. Cemxa nonap camonema
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I AcCe —xoagpuyuenm 10606020
conpomusnenus npuCy , =0.

A— koaghghuyuenm omeana nonapuol.
SHavegpmmadepyTCHd n 3 rpadukoeE

cTpoAaTCcCd Ha OCHoOBe o6paboTkwu
MpumMepHbBIW BUL 3TUX T palhnkos

Cyi !t

a

Puc. 3.16. 3asucumocmu CXO u A om wucna Mnonema

KoadpdpuyumeHtT A B OCHOBHOM 3¢
CBOMNCTB KPOIBI®MOMHOCTMN 0606ep-a30B:
XeHNAa Ha nepeagHenmn KpomMkKke npod
3HayeHMe A TeM MeHbWwWe,Nn-yuem ¢
CTBAa Wpwbea Bbllle pa3pexeHue y T
Ha [ 03BYKOBGBbBX MeciMop®TIimr AOKH a1 pw
SphhunuyumeHTa AVMORPRARB A &YT-C A N (

ne.:
1

2
Ha CBepX3BYKOBDbLXHEKGEID®EThw X

JM? -1
eHTa A ysenmqmsaeT—e—g—nponopu,m
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BenunwuysekniwyaeT B ceba paBe
Cxo= G(aT ] QaB:
raoeGekKkoadPdpnyumeHT CcuUuNbl TP
CXge— KO3 (PP IGOEAHPDTMUBAEHNRA-
peapensaemMbn no dopmMyne:

NMpM.< MosdpdpuuvmeHT nN060EQFO
const.

npM.> McnepgcrtTBue BO3ZHWUKAOI
ro conpoy,wmBTI&HUNIABHOBTLHO aan-1
eT MakKkcumMyudd. . In,pM, Ma Blae& e@-o

paTHO nNponopuungmM’anbHO Benwu

4B

Cxy = ———

JMZ-1
npMe< MyyMeHbWaeTCcs nNywpen
el HblX aspogMuHaAaMMyecCKUE oampc
6GO0OTKMW nNoBepxHOCTeNn My>aMm g
MEHAKWT Mepbl NO CMAT YEeHUI
Ecnnm nongapa camMoneTa 3Xapg
CMManbHOEe aspogunHKMOIMEPREK® .

eTcsa no dopmMmyne:
1

2,/A-Cx,
KnaxdBnaeTcsa OAHOW W3 ra/eaEs
ANHaAaMMWYeCKOrocoBeplweHCcTBaAa

Kmax=

1%



Ocnolin AP OGAMAMAMANs Ly MMM

Bonpocwl 0ns noemopenus

1. YT o Takoe 3BYK KakK Gusunyyec:
2. OT Kakmnx napameTpoB cCpeaAabl
3ByKa? Hannwunte dopmMyny.

3. Kakne @MakTopb BAMUAKT Ha CXI
4. YTO0o TakKkoé 4yumcno M

5. HUT O Has3ypilB@amrRBEIIM pacxXxogoOoM B(
6. 3annuwunrte ypaBHeHMNEeE H1Ee-p a 3 p
MaeMOro nNOoOTOKa.

7. Kakune dopmMb wunumeer ypaBHEH
CXumMmaemMor o notokKka?

8. 3annwuTte dGopmMyny ansgae-onpenpj
CKOW pob6GaBKWU paBAneHWNS.

9. Kak N3ImMmeHAaAeTC 4 TeMneparType
CXMM@amem noToKa? 3anwunuwunrte- dopil
NneHMA p[pUHaAaMMUYeCcKON pJobGBaBKWU Te
10. K a kK M3IMeHAeEeTE, a9 TaeaMIIeeHaUTEY P 8
NAOTHOCTbL P U CKOPOCTbLb 3BYKa
yBe/IMYeHUN CKOPOCTW NOTOKaAa.
11. Kak asd CKOPOCTb CIHOTIORBIRT NHA 3
cKomn?

12 Kak uM3MeHSseTCHd yaenbedblil paea
HUWUM CKOpPpOCTMWU NoToKa? HavyepTwurt
13. YT0 npepgctaBndeTrT cobownw cor
er o Has’HauyeHwWMe

14 Kak pacnpocTpaHAKWTCAYy -BO3 MY
KOBOM NOTOKE®E?

15.4YT 0 npoumcxoagunTtT nNpun OYWF eKadt
nNoro yrna CBepX3BYKOBbBLM NOTOK
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16. MoyuemMy npu ob6bTekKkaHWUUN B
BEPX3BYKOBbLM NOTOKOM BOS3
17.Ka Kk wue M3 MEHEeHNSH npowuc X
OTOKEe nNpwWm nNpoxoxXpeHMm ye
184T O Has3bBaeTCsd BOAHDGMI
oBa ero npumpopga?
19.MMoyemMy TrpaHuUMUEN MeXAOY-
YKOBbLM NOTOKOM BCerpga cn
20 KakoBa gu33nmuyeckasas CVYLUHC
puns3unca?

21 Kakoe yumcno M HasbBaerTcC
22.lloyuemMy C yBenumyeHmemmasnt
TCHK QMM MaNnbHO pgonycTtumasna
23.4eM onacHO A9B/NeHWUE BOIMH
24 KaK BO3HMUKaeT N K KakKMWuWN
B/leHMe BONHOBOIO CcpbBa n
25,C KaKoOWn uenbtk AO0OOUBABTOC
Koro uumcna M?

26Kaknmm cpepctTBamMunm 40 CUT V
MAT YeHWNWE KPU3IUCHDBIX ABNEeH
2. Kakon BuMupgp npuobpeTtTaed-
mMa paBNeHWN NOo npodunie -K
THOW CBEPX3BYKOBOMW 30 Hbt
eHna?

28Kakon BuUAo wMMeeT pagunar pal
eEeHMMm no npocdmniw KPpBIMA @O I
nu?

2999 Kakune HepocTaTKWN unumMeerT
30.KakunumMum cpepcTBaMuU MOBKH
eHNe KOHLUEeBbX CpPpbBOB nNOT
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Ocnolin ABPOGAMAMMMA. LUGPOMLAM A
PA3JIEJI 2. IMHAMMKA I1OJIETA

Kaaccudpuxkanus ckopocreii moJiera

B AunHaMuke nonerTa paccwMaTpwu
BoO3A4yXa, aH@ge NgeEBXgRM® aC-aMOo e
MYy BMECTO CKOPOCTMU HeBOS-MYy ue H
3ylnTCSa paBHOW e No Be/mAWKYUHE
npaB/ieHHOMWN MCTWUHHOI CKoOpoC
V. CooTBeTCTBYUWE eT KNk ey n@ympe MM =
3blBaTb 4YyumcnomMm M nonegrmes eCK 0 p C
MYy WLe HHOT O NoTOK a, C MblC N KOTHC
ABUXEHNA He wMeHdAeTCSAa, nmMo aHa
yncnom M noneta 6ypaemM o0603Hauy
Mpun pacuyeTax MexmWBAMXEEX-AP BAKC
PUCT MUK camMonerTa MCNONb3yIT [
XapakTepusywume CKOpPOCTb CcamMo
MCTMUHHAA CKOPOCTHDb,;
MHAOWKATOPHAaAA CKOPOCT b ;
npunobébopHasa CKOPOCTG®Lb;

ymcno M nonertTa.

MX nNpuMeHeHMWE U NpakKTMUMUYeCKDOE
nocob6oB M NpMOGOPOBOBBMEPORAHN
MpuHUMUNB OonNpefgeneHnMa c&Kk-OpoOCT
€ O0OCHOBAaAaHB Ha WU3IMepeHWUN p[as
OTOKa M cTaTuMuyecKOro maBNneH.]
oK a. QT paBnNeHWAa NU3IMepATCA
PUEMHMKOM BO3AYWHDBX p[JaBneHWUmR
MBA w3sIMer CKOPOCTb U BbLCOTY I

(@]

-4 3 4
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

ana M3 MepeHWH CKOpoOCTMNH

be

r
ro

PHY N W,

p-V?

=P- Py;

pB—nonHoe paBnedHwne ( poa-B .
noTokKa) ;

Ph—cTaTtTunmyeckoe pgaBneHuUue

p-V?

—CKOPOCTHOMW Hanop.

N3 dopmynel BUAHO, YT O "3

n a
C K
p o
Ec
p o
C K
nn

p e

B/NEeHWN nponopuuMoHannbHa
OPOCTHOW Hanop 3aBMuCMKUI-
CTM NONevV,&oC &MOGUDECTITaMO T O 3
nn 6b NANOTHOCTbL BO3Jyox-a
CTHOW HaNnop OAHO3HA4YHO
ocpToM . Tack K a K npwu N3 me
OTHOCTb MEMHIRYX&EH, NI 0 YK:
r’MmcTpupyeT UKYH HGEK GOp GBHOB3H

NPMOpPMAanbHbBX aTmMOCdepHblX

nn
na3

OTHOC Tpb/IMpeaHBHHOA N P U 3T UX
BOAMUTCA T pajyupoBKa WK a

B Apyrux ycnoBusasx ykaszart

BaeMYyaom KNWaHT O P HY 1OV, € B D paMApRat e
eTcs no dakTuUyecKOMWM aKor
C Tpy

(L7



Ocnolin AP OGAMAMAMANs Ly MMM

CnepgpoBaTenbHO,

_POV?_pV’
9=—75 =73

OTcwpa HaxoaguM CBSA3b aM-eXAay U
TOPHOMUC TSKMIWP:O

V-—'_—"V[ —%9“.

T 0 COOTHOWEHMNE mcnonb3yerTc
WK a bl HACCIT MHK OPOCTMW NONeTa.
MO3HAYEeHNIK MUHAMKATOPHOGM- CKOfF
BEHHO MOXEeT CYAWUTb O BEHTMNYMUNHE
TaNlbHOM nNnonerTe.

B neTHOW nNpakKTWUKe BMECTO WH
VNnonb3ylTCH TakKHas3bBaemMonnpwm

nonefg,.a Q/p a 4 HeCKOJ/JIbKO oa-nunyae

TOPHOW 3a CcYeT MNOrpewHocTeENMWN
Hanopa.

I'taBa 4. YcranoBuBIeecs IBHKEHNE CaMOJIETAa

AvHaMukKka—maomayaa, UW3Yyuwallas
me nNneTaTenNbHOrNo annapadl-a 0o,
biX HEMY Kaukn, B YyCTaHOBMWBLWEMC S
nNpuM HeycCcTaHOBUBIIEMCS [ABUXEH
YCTaAaHOBUBWNUMCS Ha3blBaea-cs TEé
nerTa, NPU KOTOPOM BC EH ecrvon bl,
B NOBBRAE@GMHO YpaBHOBEIWEHbL WU Cé

pPaBHOMEpPHOEe NPAaMOITMHEeWHOE [ABMU

ST T
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

B ycTtaHoBMUBWEMCH nonerTe
MHepLUKUMU,

K ycTaHoBuMBWLEMYCSHA NOoOnNerTy

ef OpPM3OHTAaNbHbBIN nNnoner

eHaboOp BLCOTHI

CeCHWUXEHMUE.

Bce ocTanbHbe BUAbL ABMUXE
K HeycTaHOBMUBWLeMYyCSA noner
B NpAMOTMHENHOM MNONETE eHe
Aytwuwme CWUIbl:

e TATa CUNOBOW yYyCTaHOBRKMW
noMmoTHocuTenbHo ocu OX
KoopAuWHAT ;

e cuna TaxecTtun G = mg;

eNOAbeMHas aasapopun¥v,amuneei
Bywwasa nNo HOpMa/aAW K BeKkK

e a3 poagMHaAaMMyeckKkasa cuna J
X,, HanpaBneHHasa nNpoT un®B-0
pocTuKu nonerTa.

O6bIMHO yT O yc:Tam(;MKmfﬁn
NO3TOMY C JOoOCTaToO4YHOM CT
npwnH#HE=D.b

Mpun wnccnepoBaHWUN LB U XETH-U
cd cneppgywwme pgonyuweHm?sda:

e BCEe CUANbl, pfeNncTBYyWOWNeE F

MPWJ/OXEeE HEHrupe WeT M A C C a M (CJt €

cMaTpwWuBaEBrLHMy lHaAaskc 9 MaT e
TOUYK a;
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Ocnolin AP OGAMAMAMANs Ly MMM

eCHUNAa TATWMW cUYMTaeTcCcsd @é-anpas.
HWNI AOABUXeEeHWS caMonera;

e ypaBHEeHMUSA ABUXeHUA camMonert
B CKOPOCTHOW cuMmctemMe KoopA

I'opusoHTAJBHBIN MOJET CaMOJIETA

FopM3oOHTAaAaNbHBM NONeTOMMH-a3 blB a
CPaBHOMEpPHOE NpPpAMONMUHEWNHOE [OE
NOCTOAHHOPUBLICOT
4.1) .

an4a paBHOBeECMUA

CKoOMW CUCTEMB
AAWwnmxca cun Heoob
n JOCTaTO4YHO,

CyMMa Tnpoewayunum
KaXagytw wnusp-ocen
Puc. 4.1 Cxema cun AnHarT pﬁil:Bfl'Vcﬂ- H

6 2OPU30OHMAJIbHOM noJjieme
nio

ZFR,=Y,-G=0;
>F,,=X,-P=0.

Mocne npeob6bpa3oBaHMUAd ypaBHEH
1Y =mg—ycnoBune NOCTOAHCTBA B

2. =X-PycnoBBwnmue nocTtTogaHCTBaA C
BoiBegewm bopmMyny aAna onpezae
NoTpPpebOHOWMW ANSA BbLMNONMHEHUA T OpPMU
Ana 3T0ro BoCnoONbY¥ym@MCAaA Yypas
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Ocnoli A OGMANMMUs. Ut OMR AN

2
Y =cy, 2V CYSPV—

mg;

— 2mg
p-S-Cy,

AHanusunpysa ypaBHEHMUE, M O
CKOpPOCTG®Db, noTpebHasd anA-
TanwHoOIToONerTa, 3 a EMJ/COATTH OOCHT -b
XapyMeHblLaeTCcHd C yBenunuyeH
camoneTtTa M OT KOoOadgppuGmeHrt
An A KOHKpPpeTHOT OO camMone:-
=const, CKOPOCTb T OPU3OHTAINDbHI
KOO¥,, CKOTOpPbLIA MOXHO W3 MEH
Q.

MHMHMManNnbHaAaa CKOPOCTb T OpY
COOTBETCDB@BFYFT K AaMO /e g HIaE

KOT 0Q@uM

— 2
Vmin— &
P+ S CYumax

Ana onpepeneHnsa MakKcuman
TallbHOmTAa BOoOgABO/Nb3yeMXa=Pyp
AN PV
X,=Cx,-S 2 Cx,-S 2 =P;
2P
Vimax = pSCXamm
rgeg, M-k odpdPuymnmeHT noboBOT

npmnnongmae HA.T a K U
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Ocnolin AP OGAMAMAMANs Ly MMM

BoiBegem 3aBUCUMOCTHDb CKXK-OpoOCTMWN
neTa:

\/ 0= 2mg v, = 2mg ;
\ o+ S-Cy, \ pn - S-Cy,
Vo _ [P
\ Po

Be]'IVI‘-IIr/‘ll)—HHHaaBbIBaeTCﬂ OTHOX-NTeENDL

Po
CTb BO3agyXxa my kopo@iBHMa aeTC 4
Y/
V, =—2.
H \/Z

£ 430w

K .
o3agyxa ywmMeHbwaeTca (cwm. Tab.
OTpebHasa 4N AC TBABHMOOB/UHBELHEVHS® CYH T
aNlbADTEOT & YBeNNYeHRBRER /H-BEOTb
nBaeTcCA.

Cc vyBenmyeHmew B blIC OT bl oT

PaccmMoT @M B /1WA EMyn HVga YCBK-0 P O C T
nNnnmyeHmMe BLCOTHL NoOnNerTa.
MMWHMUMANbHANMIITXK Oy pOELC/TWYEHNEM B

yBenumunsaeTtcsa, T.K. 3aBmMCuUT
Ay Ya KoTopas CTOMWUTYBEBIHAGEIHEAN
BbICOTb YMeHbWaeTCs.

Mp

T

W wooO 3o
=- 40 3o

0]

O o0 0O -+ o0

oaHanuanpyem QOPMY foy Bna
W dQopmMyne OT BbLICOTbHL 3aBMuC

THoQC KKEOT OpPas-s YMEHDLLWa®&ITCHA C
bl W” cTounrtT B BH&OTGOPBHT & M@t
sBeEedIMNHEHNMEM BblICOT bl, HO CTOlI
MY N3 MRH eHBMIeeNn WU eHMneMaBbLICOT
€Tb oOT COOTHOWEeHMNWHA 3T NMX na

146




Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Kak npasBwunno, 0 & BIE D M BIHE
a NOTOM YyMeHblWaeTcCS4d. 3 Tbo-
COT bl 11kwm TAr aaetTe@§g M B g
a Bblwe 11km O6bICTpee, yewm

TdAra u MOIIHOCTH TOPU30HTAJBHOI'0 ITI0JIETA

Tar a, HeobGXxXoanmmasa CcamMoate
HOBMWBWETNIocsa T OPWU3OHTAaINbLOHO
Tpe 66@GwaAlHyMC/NTEeHHO paBHaA nNo6
camMmonertTa:

PnonaX
An 4 BbiBOAa dGoOpMy/abl NOTPp
ypaBHeHNnNe lH@cwypapcerGBIEeA 2|

Yo _mg. Y, _

X, P’'X,
rpk—asapogmHamMumyec K o e . Tkoaryaeac
- Mg
I'IO'I_DK_

[floTpebHaa THAra 3aBucCcuUuTeE -0
cTBa, KOOKHOOD O3 ME HU T b, MEHSFS
Tara |, noTpebHasa A[n8a  ybC-T

HOro nonetva, 6yageT MWUHWUMAIT
aTae, M Ha KadITIPEHWHAaAMNMYeckKko
MaKcuMumanbHO.
m
I:)nonnipz—g

K

max

(L



Ocnolin AP OGAMAMAMANs Ly MMM

Mpwn pacuyerTe nerTHbIX XapakrTe

C TYpO6bOBUHTOBBLMU ABUT AaTE-NAMMNU

HAaTMEM NoTpebHOW MOWHOCTMK.
NHOT:an)Vpn

[MoTpebHBLbE TAT WU onpepgendawTcA4

B 3aBUTWM M®T BbLCOTWH/TRTAKOPOCT MU

Ana nocTRpG¥HIMMaBRo 3HATHDL:

e B3/1eTHYI Mamgy camMonerTa
e NAOWangb Kpblna S;
e UMb CEe€TKY nonap Ana pasny
e CETKY BbCOT noneta,um-gn4a «k
B ble .
PacueT npousBoguTtTcsda A8 Kaxapg
cneagytowumm obpasom:
l3apaeTca psaVg FHAYKWOWTIOPbLIX UM
nongp sl
20npepEe/Aa CKYpoOoCTCaHNTBET@-TBY HOLWN
AaHHBMO dopmyae rVae= sMi@d4yeHUNe
CTKV 3aHewwaeTcda u3 Tabnmy CA.
3PaccuntbeBakwTCAa 3HayvYeHMHsA KO3
HOW Cyyaopna KaxXxpgokMnok@ppmyne:
_ 2mg
PNAVES
4o nonapamM gna cdouvmee HOTBY 1O
onpegxosphbnymneHT nob6os@r o con
50npepgpenampoagnHamMumnmyec Koe K a

dop M:b(mgé“:.

¢

148



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

6.llpons3sBOAAT pacye@msan & B pKe
3ajaHHbBIX 4Yyucen M:

m

PnonK—g-
XapakTep TKppoMTBera,Vibm 13 aB s &
POAMUHAMMYECKONW KDaMNOHOBEKMU

g
] / N,

l /
Uk Y,
N %He ~ =

Voin Vis Y
g)
Puc. 4.2. I'papuru nompebnou mseu u nompeOHou MOWHOCMU:

a) mseu, 6) mownocmu. CniowHas IUHUsL — 0038YKOBbIE CAMONENIbL,
NYHKMUPHASL — CEEPX38YKOBbIE.

XapakKTepHble TOYUYKMU T padgunk
Vin—MWHMUMaAaNTbHAaAa ,CKOMABEH C
noneTty camMonewg Ha yrne a

Vig—CKOPODOMCTOBO T BETC TnBmptoa g8
VipercKPpPeincepckasa CKOPOCTHD
coBepuwaeTcsd nNoneT Ha Makec
Vok—mCKOPOMGTCBOTBETCMBAY OMA AL
noTpeobHON NM@siuHO C T 1"
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Ocnolin AP OGAMAMAMANs Ly MMM

Cosmewyennulil epagux
nompeoOHOU U pacnonazaemol mse

MfpnaspogmHaMNyecKOM pae-4yerTe
AeneHNd O C HTOSBKHTLINXWIERCTKHMIDOX X a pa K T

camoner
TpebHOMN

cCMMoCcCTNW OTnNnerRap&cTtunm no
PacnonaraemMoin Ha3bBAaerToC-4
Ppyw MOXeT pas3BUTHL cunosas

OB NoONb3ylTCHA COBMELE
M pacnonaraemMom-TaAar

A aHHbIX BblCOTE€ H nu cKopwmw-cTMU
MannbHO gonycTuMOM pexume pabo
Ha aHanmse KpuUBBLX NoTpebGHOMN
H. E. XykoBcawmii @adDELaTPHPUHAMUNYECK.V
camonerta no MeTopny TAr.a-MNoaT

T CSA KPUBbLMMU XYKOBCKOT O.
MeTopa TAr, OCHOBAHHBLBIK sHa

rv, noTpeb6GHOW ANS NPAMONMUH
AOBUXEHNUS Ha HEeKOTOoOpoOM Vy3r-ne

BMNBAEOMDMOBOWN Yy COTbLAMHDEK/OGIX € H

KoBCKuUumM B 1900

o) N
aP

Vi min menu

Puc. 4.3.Cosmewyennulii cpagpux nompebHotl
u pacnonazaemou mse (a) u mowrHocmeti (0)
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KpnmBasa noTpeb6GHONW THArmMm no
eob6bxopamma camMoneTy Ao -B

0
0
A
bl
T
T
A
0
T
a
T
E
e

n
r

C
0]
B
X
n
0)
e
B
C
K

noneTtTa Ha AaHHOW BLICOT
eT a, a pacnonaraemMasa T
M p[JONXHA CcoO3pgaBaHa [STaiH
oTe nNpu TOW MANWNW MUHON C
YUKW, nNexauwme Ha KpwuBTO-U
WKRTB TMYHBMNPRKMMa®a MO /1€
MOXHO OCYyWwWecTBUTbL, CMme
araemmMyto T AdoYy plRPaK , YT OO
yKaM nepecevyeHUsa KPpuasb
MOW TAT COOTB &JrePLBry €0r-o
eTCTBYET T OpP W 380MOT/BENTbaH.O
NV BMBPAIMO THEHWUNW T OPU3OHT
OTOpPOI [Ce&KBOHDMECET NN € cCun

pPeTaHeT RO pbTUE CaMO/le -t

C

OO0 M3

B
Cc
K

M N [JaHHGMY HEBIOaI paT &K |
X e yaepxXxunusartThb cammo/J
lMe Hyurena aT akKHie, T TYOB eOlH
CThb nonerTa. [Mp nno)pBE N
eT COT Nae{p\) .1 pRagBnaxryH
pocTwn, Ha KOTOPOW nNnosa-p
pacnonaraemMoimn, cCammo nee-T
Wwer OXHHTHPWMHOT 0O nosnerTa.

AN NPW HEKOTOPOHWL.sRKQPTO
0Oe HapylleHUe pPpaBHOBEC/

- T I s -
QO U

MOnerTa. YBenumuyeHunew VLRI
MOneT oT CHMNXeHMWnHA " CHO-X

r
b

O noneTtTa Ha [gaHHOUA CBHBC
10 .
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Ocnolin AP OGAMAMAMANs Ly MMM

PexXxunmgne Vaxr a0 O T B € TTOTUEK Y@e-Tn € p
cevyeHUa KpwplgRMBANHOCTbLIO OTKDpP
ApOCCEenNbHOMB Braammei@k e npn Mak C U
BO3MOXHOMN TAT @clh YBI&HIBWIABEA PO T
HeEHMWEM pPYJNT OBIbIATBMMXHO nNepenrt
P € X WV nax.

PexymMmnoneTta VagmogogeBaTeaaByerT
KacaHWAa BepTUKaAaNbHOMN dachATeENSb
Bee 9TOWN NWHMUKM ycTaHoOBMUBLWLENCH
Mo CcoOoOBMeWeHHOMY IropcaTqpokyT bM O
bnkaBmcmnmMmMmocTmM CKoOpocCcTenw ropus.
3aBucummocTun (aH) . B bCCc OyTBbE WMh4Y € H I €
yBenmyneaaTCysMe HBE MO ARHUO® BT IH A

6omU BblCOHamoxXerT OKa3aTbCH4 CB

Viax 4 O H = 11 kKM yBenmyumpgaeTcHd
cAaA, parcmonar aRkgMRaAY M@ eaT Y M€ H b Wl
MHTEeHCUBHEE, yeM NANAOTHOCT®Lb.

Ha onpepgeneH @ gpo=iMVyRabCamem ¥
XeT neteTb TONbKO €C OAQHOW CKO
Ha ©601b WN X miBOHN@ @ TIEIAS ETC. eewl e p e
HNS Kpu&omeBoih 8T BbIK P
O6bnacTtb CcKopocTeun V mBBBbLCOT
MO XXHO B bl MyC/THASHTOEB UB QUMW T GIH T a N1 b H
nonerT, Ol P a HyM, Y4 ecHBae payenean -\i 0o T 0
KOB W -mpHamBealidl Ma K C/MMIMaaKIChHMXT W«
HeLonyCc TCUKMOBPXO C T € i .
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Huanazon ckopocmeii
U 8bICOM 20PU3OHMATLHO20 Nolema

O6nacTb 3HAYeHUN CKOPDGCT
PEeETUNYUYSEHK BB MAKCUMG AW HOBD NbAC
coT noneta o1 H=0 papgo Teap
KOTOpPbIX BIBAXYycCcaOA BO3 MOXE®E€H,
nmewwer o onpegesieHHY wMac
HeCKMUM AMana3 OHOM CKOpPOC:H
CpaBHEHWIW C TeopeTunuyecKa-m
30H CKOpoOoCTeWhw N BbLCOT NOJ
Ma/bHDO 7 MaKCcuUuManbHDO A O |
moonycrtTunumoimoswao@ar qpuc. 4.

MpakTNnuyeckn novNm3IaRpe @ae

ycnoBunui 6GeszonacHOCTMU, Y - K
yahHOM yBenNmuyeHunuunm yrna ar-t
n cBannumBaHWIO camMonerTa. I

MUHUMamOMy CTMNWMON C KTOOPPOOCHT- U
peweH nNoner:

Vmindan: ﬂ’

p.S.Cya()on
Fr' A€y, ;GnAO0ONYCTUMBINRA K03 dpdhpuLu
C W bl, KOTOPbLIN onpepensea-

HUWIA W CcoOOTBEeTCABY &P MUY MIUDyte

TOPOM HauymHaeTPAXMBAKDEN-C
HUManbHYytlG6e3o0MNnacHYMDONY(CN Mt
CKOpPOCTb, AOCTMWTIHGYITH T0A HBUEMR |
Ta, H aBcBnasi.
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Vmax 3 np

5
g
<
5
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=X
E
L
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X

Vmax don npr)

7
Vmin don n

Vr Tin np
ra

Vmax don np(G)

Vmax don () N \ Vmax dannpl™; don)

ax
=
=

0

v 0 Vap

Puc. 4.4.Oxcnayamayuonuvie oepanuierus cKopocmeti U blcOm nouema.
a) ucmuHHbvle ckopocmu, 6) NpUbOPHbie CKOPOCMU.

Ma
aH
K O
OB
Ma
rp
O H
an
a x
Y KO
K O
3Ha
oT
ypa,
NeTHa
Bbic o
Teope

Ow 4 =2 X0 SO0
o 0O 999 X SO = X
L 0OW W IS4 ITOMNMNO Lo

|

-1 O

"
"

(@]

O OT = =

ManbHasd CKOPOCTb T-0pM3oO0
BaeTcsa M3 ycnoBuda npouy
THOMYHOPMa@aPYHON ne-perpy
YyCTOMYMBOCTKN N ynpasBnsae
ManbHasad CKOPOCTb NoOonNerT:
UNBaRAEIAIN NEECYTCKOCT MU n

yKULUUN camMoneTtTa WU M3aBWuC.I
ro ckKopa@gTHHaoOOG@GA®m-MP R B
TynaeTtT B CuUAYy .HNnP3a-4@ Y et
X CcaMpsae T 9B /12 AR MIAaeadyp o

Harpesa AONS CBepX3BYKOB
TEeNbHOE BAUSAHNE Hlxd A[guar
neTa OKa3bBakwT ycal-0oB US4
NANOTHOCTbL BO3AYyXa®d-(BbIC
mMmacca, 4uumucno M nonerta
a nonetvd¥w=Wagn, KPaABDRBAET (
MYyecCKMUM TMNOTONTKOM CamMonrn
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camMonertT MOXeT coBepuwarTthb
TONbKO CO,CI,HOI\/II onpeageneHHDO

Ha6op BbICOTHI

PexMmmoM Habopa BbLCOTH®b eH-a
c A PpaBHONSIMDOIAHENHOE [OBMU

BBEpPX NO TpaekTopum, HaKkKI
B Habope BbLCOTbL Tak Xe,-
nerTe, C Wb, NeNCTBYLWNED -H

X € H bl B UeHTQpE MacCcC.

Halbop Beicomer

Puc. 4.5. Cxema cun, deticmsyowux Ha camosiem npu nooveme

PaBHOMeEepPHOE nNPAMONMUHEWHDO
TONbLKO NpPW paBHOBEeCUU CuUn”
MoaToMYy YyCNnOBMUSH yCcCTaHOBM
MMmewT chnepgywowum BUL:
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Y . =mgcos 8 — ycrosue npsamonunetinocmu nonéma.(1)

P=X , +mgsin 8 —ycnosue pasnomeprocmu nonéma.(2)
Y. usY,mTakay paBHOBeWMNBaAaeT TONbK
MQcos 4.

TaBaHabePeTb O60NBPPNR3IDATHAMNDbLHDO
noneTtTa Ha BeNUWUYUHY N3O6BITKA T4
AP=P-X,=mg-sing-.

CKoOpoCTb HaWORPEP BWTOTYHLA GO P M

nNowm:
Ve /2mg'cosé’
p'S'C‘(a

XapakKTepUcTMUKOW MaHeEBPo-HHOCT
Tblh ABNsAetTcsa Yyron GHAKeI@MBN LT p a

AP=mg-siné B U A H O, W OB WTWTI OD-Macec
netTa M MNW3ObBITKaAa TAa4r un.
. AP
sing=—
mg

CoBpeMeHHbBe uncrtTpebUuTenan MOTr
6op BbLC®MHB. nfimna camoneTtTwm-B [ A
pa BbLCOTbH He fpesBbiwaltoT 6 ..8
OoAHOW M3 BaXHeWMWnUmx JNeDHLBX X
nerTa ABnNgaerTcHd BepTuUuKanbHaH#Hg
BbiCcOJHuMcneHypaBWVWa BbCOTEeg- Haobyf
MoneTtToM 3a 1lcek.

156



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Vi a7V
Vy -~ 9H ab

Puc. 4.6.K 6v1600y popmynvi eepmuranvhoti ckopocmu\Vy

N3 TpeyronbHWR/BINECKOPOCTE

BoiBegem 3ab¥Mumcmmas ©blOK gla

3TOrO BCE Y eyHVvbH OYNSB HHEeaH U A
P=X+mg sinB|V

P-V=X-V+mg-V-sing,
V-sing-mg=(P-X)-V;
Vy-mg=AP-V;

APV

Vy=—
mg

MpownsBel\A\VeHHam3ebiB a e T C A U3 ObIT

(AN). Ana camoneToB ¢ TB/

v =N

mg

Mpn yBEeNMYEHUWN BHLCOTHL NO
MOUWHOCT WU n No3TOMY N3 M@&H
poc b V
Takum obpasowm, BepTukKkanb
cyeT N3ObITKA TArun (e[ eupde:
XUM OABUXEHWMA camMonerTa::APH) I

npu Habopme>@,bICOEW 2A°KR0M XKEe H U U

15
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ANna  T4OTroo6, bl O M P @AHEeTMETX0 MW MO N
CTpouTb BCcNnomoT afVe, b ABING 3 YA ChK
BMeUWeHHbBM rpad@Pukom noTpebHOW
3apaBascb CKOpoCTAMWU nonerta,
rpadmibdpPV) CHUMa@Ne MBEOWIET K a T

P.V
AP N O qoquaﬁm—g%ﬂep(eﬂenﬂemy,qam;aqem
m

KaXagonw M3 3ajgaHHbX CKOPpPW-CTeMW
HOBAHMUWN NONYYEHIHHMDX afgbpaHinbt X3 a® M|
MOCTMVN ponAa KaxXpfon) BblCcOoOTbl ( pwu

ERRN

—

vy, {
M\c

12 F—

|2 \ |

=

/

H=1ZKM "
| /
200 400 500 600 700 800
V, KM/Y

Puc. 4.7. 3asucumocms pacnonazaemou
8EPMUKATILHOL CKOPOCHU O CKOPOCTU HAOOPA 8bICOMbI

CHumMasda c rpaukKka N @efy UMEOHKHEDE
NnocTpoOUTDbL T padpu HQpBAOrcH MO C TNV
Mo a3ToMy rpad@uky onpepgensawnTc

BbicoTa, H §maxX00, T O @ 31 BVB a eer-c 4 T ¢
CKUmM nnwu cTaTunyecKremcmaBsBaoARD
co6bonm npepen, K KOTOpPpOMY <cawm
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

abopa BbLCOTHKA, N PIOO /MOICATEMT
BIG. 11N 3 U V@ T@eRMaM T C 4§ IC /ae M
€/1bHO, BpemMatHTapdeOMWIBT CBALHCKO

oc@#¢
Vy

BoicoT &,0T®B a,a#05Wc GmM\c g na xc-B
BY K OB blX camMmoneTtToB) , Has3t
ONKOM camMonerTa.
MpakKTMWyeckKkKMWim NOTONOK COB
aMoneTtToB cCcooTBeTCTBYET E
BpemMa ero Habtbopa t=20..6
Bbolwe /N MHMUKW T enoogpTear/UKiIae C/KEOX |
MHaMMUUYECKNUX BbLICOT.
AnHaMMyecKnMM NOTONKOM Ha
biICOT a, KOTOPYW MOXeT moc
MBwWemMcsHa ynpaBadgemMoM MNOoe
BOEW KMUHETMUWYEeCKON 3Hepru
O4OHOW M3 BaXHbX Xap &K BBe-M
AaeTcda CKoOpoOnogbeMHOCT be -
oM nwboMm 3afgaHHOMN B bl COO-T
OABbEMHOCTHDb MeToagOM T padv
padub HNV. [ nBse cabT ogrmoa n a3 o+
OppHa3sd®@BCA Ha NPAMONMMRBNAK

XgoyweacTka onpepgensiomeyw m
dbopmMy ne

Hnn Hnn
=2 At=3% ﬂ
0 0 Vycp

onpepgenaeTcC4d cKoponoagbewm
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PesynbTaThb pacyeTa CcBOASATCSA

BbicoTa H
AH =Hi—Hi4
VY. +Vy
Vycp:szl’
At MW H
t=>At, MU H
Mo pJgaHHBM Tabnumubl cTpoOoMTCA T
BpeMeHMW noagbema OT BbCafTb, KO
porpamMmMoin H a(bporpca. BAbLC80.T)bl

m\c

P
Hf;ﬂ,Mr ItH
H"p' ",_yrnaxH 777y
npz T
10 \‘1 > i
Hnp3s my‘
77T\, 77Ty
77
J
5 A \\ -
a. 70 20 30 t,mun
o g 0 75 l?,mn_x_m/c

Puc.4.8. Makcumanvhsie gepmukaibHvle CKOpOCHU U CKOPONOObEMHO-

CMbONLA CAMONema ¢ pasIudHbIMU 631emHbIMU Maccamu (M, <m , <m,)

Ecnu Ha 33TOoOM rpadguke nmp-oBecT
HW, CoOOTBETETB@TIOMWAE NOTONKY
MOXHO YyBmMQpaeGaporiypamMma amab o p a
NTOTMYEeCKMN nNpubnmxaertTcsaea&, 3TO
T.e. BpeMsSs AOCTUXEHUS @®amMone:

TONKAa paBHO .6eCKOHe4yYHOCTMN
————————
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MonAaApa CcCKOpOCTEeW pexunwma-
nNnaenbon KpuUuBYIO, Ol N 6 a 1oL K
Kaxpaa TouykKa nNnonsaspb COOT
yrny aTtakmu.

Ana ypob6cTBaAa nNonapy nepe
cmcrtemMy KoopawuHa(tp e .£r4e.7%,0

! e 8 A
iy NS
,{/ )( \ 3
Wt Fl 0
v / //x\\ // ]0
/'A\ /\'y\,

00+ va L R
k- ‘/,;*‘ n;{ N
150 // v..,/.r/;\h\l .. T \ e
/antY] AN
0 600 400V,

y.*' max

Puc. 4.9.Ilonapa ckopocmeii npu Habope bicombi

C NOoOMOLUWbI N O/ SAMOLK HCOK OMPOO CUT:
CKoOpog.pmp¥aenaamak Xe CK,mp

Vy. dna 3T1T0ro wn3 Hadvana K
paguyc KOTOPOW ByadakamMpkass e
YeHMA 3TOW [Jyrm ¢ nonsgapo
yrny aTtTakun, Ha KOTOpOoOM np
BeKToOopa ckpwapococw &bcuwumcec
rOPMU3OHTANbHYI ,O0@T dIP/OSEH L,

OpAVHEBIEPTUKANbBHYIW CKOPOGT.!
MacwTt abyuayidrse pe 1 ca O[O WNHEAOK O E
pepnenaeTtTcsda rpauueceskmu.
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Ha nonAape cKopocCcTen XxXa&pakTe
Aytuwne (Tpomdck.um 4. 9, 6)

l1-ToyuKa nepeceyvyeHUNa nomapsb C
BeTCTBYEeT roOpn3IoHT&EOPOGEMY NO.
(9:0; Vy:O; AP :0)’

2—-TOYKAa KacaHudg nongapb Cc n0Op:
ocwu abcuywmcec, cooTBeTCTBYET |
ckoponopgbgmmocTun (V

3—-TOUYUKaAa KacaHud nonaps Cc npa4a
Havyanagumao@mpoTBeTCTBYEeT PpexXwum
KpyToro agQ)abema

CHuoicenue camonema

CHMXeHwue cCamMOon
TeopeTunuyuecskKmu oTn
OT Habopa BbLCOTHI
Tewm, 4yToO yr on F
TpaekToOoOpumnm abypager
TEe/ibHbBIM.

PaccMoTpum cCcXxemm

AeAcTBYUWMX Haa C
NPUW CHUXEHUN, MW ypaBHewwns Yyc
Hus.

Puc. 4.10. Cxema cun, deticmeyrowux
HA camonem npu CHUNCEHUU

1.Y,=mg-cos¥k—y CNnoBMEe NPSAMONUHBRNHOCT
X,=P+mg-snd—y cCnNnoBUE PaBHOMEPHOCTHMWU
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

M CHUPRKEHUMN

M fQOCTaAaTOYHO OONbWOK 0
XeHne camoneTa Has3 blBoa-e
THOM CHMWUXEHWNMU nepenj n
MOXHOCTbL yXopga camMoner
ocobGObxXnongvwagaxkorpga ©6e
b obecneyeHa TONbKO 0O-bl
nonertTa, npumMeHAaeTCc DHO
ONNHAEeTCSHdS € MaKcuUumManbHO
poCT®bIH, KoTopasa pAgocTwur
a HakKnoHa THWMEKITI OQPHMIPp @
TpaekKToOpuUM.

Inanuposanue
aHMWPOBAMH-UNEM % N .
aeTcCsHA menor oe ( 7,
me camorretTa npwu
CT8MUML TAT U,

C B blKAM+OY € HH blM
pa6oTatwWwmmmn AN
biIX O060pm@mOTax :
AMN .
na TaxegT
NNaHNWPOBE@HMUMN ypaBHOB
aeTcsa N oHame il PaBlipCergcu npu

[9) (v niarupoearnuu camoiema
Kounw cwunon R.
3/TOXMUB CUNY TAXeCcTMU uc-a
MyecKyYywW CcMnAy nNo oCHaAM C
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KoopawumHart, NONYyUYUM CNEOREY HOLWMN ¢
BUBLLEMODTMMNPOBAHMUNEA:
Y, =mg-cosd,
X, =mg-sing,

Mp w nnaHMWpoBaHMMU PONBLB-TAT U
nawuwaaG,gmgig(punc.) 4. 11

Yrogmexay TpaekTopuemnm m-naHuUp
30HH@M bIBaeTCsd YTIr/ioM NNaHWUPOBE

Yron nnaHuWpoBaHMWA paBewH:
MO0 _ g6 X =tgh; 1=
mg cosd Y K
T.yor,on nnawBEBMTHWNA BO WMeIKO O
HaMMmuyeckor okn KaeecsBauvneaeicca OT
camMomgerTa
MpmnaHMWpPOBAHWMU «f, YH &l OKVB TaoTpPaokm

POAMHAMUUYEC K@ HUAKEEBHIEBT C a M bl M
nonor m .

1

K max’

CKOpoOCTb NNaHUpPOBAaHWUA onpepqe

V, = /2mg-cos¢9Ni.
p'S'CYa

Kak BUAHO n3 e nNpo pbvo/ TELRIE Y
caMomeTdeM COKoo/pbolUCET b NMVAA H U P OB a
fanbHOCTHLb NralenE o PaAKIKLT 0SS HUNeE
OPWU3 OHT acha MKOOJSTTEOTP OB PO NTeTaeT +
NMOBEPXHOCTbLIW NPWU NNaHUPOBAHUM

tg G ni =

(<



Puc.4.12 Jlanvnocms nianupoganus

danbHOCTDbL N /LagHMppPeoBea/HANEAD -C

wmm obpasom:

I T

Hnan
— =tg0;
L}’l,'l g

1
tgf =—;
g K
L,=H, K

MakcumManbHasa pfalbHOCTW-3
OBaMW NGO OT BET C TKNIEPTU MNOVBAEHTN)
M Ha HauWuBbLITOAHeWWeM YT e
Ln‘ax:Hm'Kmax
KpyToe nnaHupo®amdied ac brg-m
A NnUMKMUNDNOBA@HWBME NPUMEHAETC
oTepun BHLCOTHL M pas3roHa c
MMKNPOBAHMP &B HPSPVA @ B bl B aTe-T
€ C HIbHWK M p 0 B@GOHIM/EaMC HO Yy paBHEHEG

aome.nux. '

X =mg

adome.nuk
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CKkopoCcTb NPW OTBECHOM TMNUKMUNP:H
no dGopmyne:

_ |_2mg

omg.nux—m
Monapa <CcKopocTewW npwu nnaHup
cobon KpusBylto, ormMmb6atwwy KOHL
nNNnaHNPpOW¥gaHUIIOITOMY Kaxpgas T O
cooTBeTCTBYeT onpepeneHAoMy Yy

MOW, COeAMHSAKWWNIA TOYKY nMNOMAAPpHL
— BEKTOpP CKoOpoOC Wy, nihpHaerppBsa H AN 1
BeKTOpa Ha-nDecpunadKLagTiEHaa CcOC
Ckopaoauunpogammaipvekuyuma—-Ha oc
BepTMUKANbHYW CKOPQECTb NNaHWUPO
Yron M Xmyocbil abcuyuwncec 4B N4
nnaHunpesaHUH

MonAapa cCcTRPOWMTICHAB BX OMacuT a b ax
Vy( pundas ) 4.

C noMowbi NonNApb CKOpocCcTen |
CKoOpoOCTMU N NGPOMPEBLEHMWMAT b a,y T 0N

yron HakKk”noH@®, TcpkaoepkatcoYypuues 3 1

ro M3 Havya/la KOOPAWHARODMAPOBO
poin B MacwwVa,6eTopyakBae HNnepeceuye,|
C nondapon 6GypaeT cooTBeTCTBOBA
a eeeHmipmun Ha C O COTCBME TKCOTOBOY AONLHAGET
KaXyT 3H@muyegHnma V

CoegVMHMB NONYyYeHHYW TOYKY C
onpepgenumMm yr oJsp(NyJTOHN pMEBKEOH U ST O ¢
Hawwenm nNnpamMonm M oOoCbtk abcecuywuncec)
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d)o

‘\\\ i / Ve
2, 10 20 00 Ve 5004k g / T %t
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700 e
8004
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Puc. 4.13. Ilonapa ckopocmeiti npu nianuposaHuu

Ha nonape ckKopoc®Hgixalpam
ABNAKLTCA cneagywwme TOYKMN:
l-ToykKka nepeceyvyeHUda nNomsa,|
BeTcTBYyeHa npymed,yam@ak nk @ o

V=0, Vyma, 6= -90", T . e. camoneT B
NUKNWpPOBAHMUE,;

2—-TO4YKa KacaHug nonapsb c
Hayana KoopAWHAT, HaooOyBRE
npwu KngoTLRD @aND € KU M  MaKCWu
AAaNbHOCTWN NNaHUWPOBAaHMWSANA;
3—-TOYKa KacaHMWUHA nonapsb cC
ocwu abcuyuwmcec, cooTBEeTCT®BYyE€

npu KoVymmpGem apema naaHpupos
PeXuHva mn 6 o b Wwe i npoagonxXunda-e
H WA

o

1€
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nepeceyvyer

(

y
y

I I T 3

XOOK X 9 43T O

Ecnwu

puc.

nTtT, CcCaMOoOnerT

4 .
abcuyumcece

Peorcumpwr NJaarupoeanusl

M3 Havyana KoopagumHaT npoc
nonsapy CK@mplw e,Telu B
14.6). A Tak KakKk yron
ABNAeTC S yrnom- nnat

MO XeT

rne c@aM@K UOAHOM U

FpaHUyem

T aok .1

MepBbN

naHuMpoBaHMe Ha
oCTSAMM.
aTakm
MpoBaHME

rna

bl MD.T O
BTopo#
ONb WM X
eXunme

NaHWpPOBAHMSH
Kpowme
Ha K OB @pPbbEKD I 03

bl M .
aok> @

T
Pbl/KaO 3 pPmumeHTtT
MEHbLWaeTC4a.
a
a

"

xp !

camMonerT

MO n1eT

pblNo

"

0BY X

pexunm

Ha 3 TOM
yron

yr nax

TOTlT O,

OYeHb
nepexonpy
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BUPAXK

Bupasxxe =3 T O noneTtT camMonerTaa-n
EeKTOpPMUU B TOPU3OHTANbHOW
360, Bupax, BblnoOHSAEeMbN 6ce-3
AHHOMW CKOPOCTMWU C NOCT O ATH-H
C SApasuibHbIM. acTb B WP apizsopomoar3 bl
MpaBUNbHBW BUPAX OTHOCMKT
BUAY ABUXeHUSA camMonerTa.

B 3aBucummocTMU oT yrna K
Me nkKwes?) ( m 1 nyodb*xk me (

Ana BBNONHEHMWSA BMUPaNXRAA HDed

neTtT papaencTtBoOBana cwuna, neac -K
npaB/neHHas+ nepneHAWNKY T P
414, ) Takoihw cunomn «aBNa=YTSIONMN O
(rye-yron KpeHa), KoTopas
CUNOW NpPpU KpeHe. MosT o M-

paXe ONMWCbBaemWReANTPIEMANIY®
Ha ogM¥,uX Ha 60KOQBYW O0OCb Z

Takum o0o0OPAGBMS WaBHOBEE |
BYyWWNX Ha camoneT npu BUP
1) G =Y _l=Y_cosy— ycnoBwue ropwus
MaHeBpa,

2)P=X_,-ycnoBue nNocCTOAHCTBA
. . mVv?

3) Y_siny = —HeypaBHOBELWe HeH-a
r

MUTenbHasa cwunia, coo6uwatwaa :
———————
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KoOpeHMne " MmMcKpmeaIAOLWa A

14

Puc. 4.14. Bupaoic

B roOpuM3OHTanbHeMmacigi@aceasmone { a
CKOpPOCTbL -—-pBagpayea, Bupaxa) .
M3 ypaBHeHNa 1

G

Y, = —,

cosy
T.e.nNoagbeMHasa cumna nNpu BUPpaaXxe
BennuynHua, nMokKka3s3bBatwwasa BO CK

cuna camMoneTta 60DnNb leepeepy30 BeEC
. Y

koicamMoneTa. 3aBUCUMOCT®-MeXAY
G

MW yr oM UKEeHra cnegywowmnim Bua:
n=_1_
Y cosy
UemM ©6Go0Nnblle Yyron KpeHa npwu |
TemM 60NblWle nNeper pys3ka.
dnsmnmonormyeckunue npepenek nep
4yecKOTlZO oOopraHms3mMa 3aBncartTd oOT

MX BO3JeiNcTB&MMAbL HbLIEO NDEKMEU-P Yy 3 K V

10
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Mawwne 4yeymoBeKa K CULEHDbEK
oTpuyaTtenbHGLBE, OTpblBatwWMe
NONOXMUWTenbHasa neper pyaskKm|-
HOM BO3geWwcTBMUU paBH&OL.9
4 G6.
UeM O6O0Nblwe KHEWHB H ET& MB ON1BHHT
rpyska npum ero panbHennwewm
Mpn BUpaxe C “YHIY/HHOHMD KCPOEBHAA:
py3 K=y 2n, a npwun -§0rkmoes hrpm ey H
eper py3#ki.nC npubdnunxenne

r
n
per pysecka, noTpebHaAasaA L[150-E
HeyHoOCTW.

Ckopocmb eupadxca M O X H O onpefnennrtTet
G=Ycosy:

V —_
\/ ,oSC cos;x cos ‘/7

Kak M CKOpOCTb T OPWMU3OHTa a
BMpaxa 3aBUCUT OT NONeTHO
Bo3agyxa, Koathpdpuymnmenta nopg

Tsea, nNoTpebHaanpagenpaxeaq
P=X,

2

V2
P sup:Cxa S p - _Cxa
P.. -P n,

2e.n.

T.Dgra Ha Bmpame HY XHa - €
TaNnbHOM NonerTe.

K OCHOBHBLM napamMeTpamM B/
BUpaxa, BpemMs Bupaxa u yr

™
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Pagnyc Bupaxa onpepgenmrtca wus

r=mV2=V2_ V2

Ysiny g-tgy g1
N3 dopmynbel BUAHO, YT O pajgwny
KBagparta cKopocTM nonerTa. P
YMEHbLLWNT b, yBenumuymBe neperpyst
camonerTa.
Mpwn nNpaBWNb kKkOCHStUByUA (DB € MOO-3 T
MYy =r const, T. e. TpaeKkKTXpuelim
HOCTHDb.
MpoAONXUTENbHOCTHDb npaBuUu/IbHO
HanmtTwu, pas3fgenusB LNWUHY) TpaekTo
Ha CKOPOCTHWb:

_2r-r

t=

\" 27
=064—, 1 Ae 0,64
v gy 9

Mpwn BbIMONMHEHNMWU BuUpaxa CcamMoIl

CKOPOCTHDb
Vew gvn* -1

= =
r \Y

sup

Ha 60NbWMWHCTBE COBPEMEHHSBIX C
NoNHsSseTCss C NOMOLUWbI 3N1€xh0P-0HOB
HMS pyns HanpaBNeHMUSIN.

(7
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I[aJIbHOCTI) U NMPOAOJIZKUTECJIbHOCTD noJiéra

NbHO@/TA)JAa3 (0 paccTOAHLME
3eMHOMW nNoBepxXHOCTMWN, KO
WpyTy OT MecTa B3Nn1eTa
OAO0ONXNTenb I)-ed B 0N 68 p esma
ma camMoneTta B BO3AaAYyXe
Ta N p nc3aecMO/INeeHTHNas.

NbHOCTbLb WU NPOAONXUTE@RDb
A ANa noneTa B LenoMm.
nepgoBaTtenbHO C-IBb3 /ITEUTN, ObBHbE
bl , Kpencepckun nonert,
oclAxnkme p ey u c 1 e8HSH.bHXS Y% BCcao
T Kpeucepckunuin nonert

Anda pacyeTa JanNnbHOCTMW en

Ta Heobxoagmmo 3apgaTb Mapuw
nonerta. Mpodmnu noneta 6bl
a) noneT Ha 3ajaHHOWBHLICO
6) nonet llno nmoTtonkawml
A /

V=0 V=0,
"s I

A
-_-——]Lnnﬁ LKC LC" noc
L

Puc. 4.15 Ipogunv nonema na oanrbHocms

3
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danb
CTasB/

HODOmM®eT a BKAOKKYaeT BO-Ccebd
[aowWwm e :
L=Liat Li ¢t cn

B aspopguvuHamMmuke pas3nunyawt Te:

YeCKYll ganNnbHOCTb Nonera.

Mo TeXHWUWYEeCKONn AaNbHOCTDbLIW N
nNo TOpuU3OHTanN, KoOTOpoe 40X
B ycnosunaxxeassanpna npwu n3pad
BCer oa 3B0@EAN B/AC K 1104 e HOBernl B e B bl
MOro ocTaTkKa.

HeBbipabaTbBaeMBTHOOTODaTOwK 1NBC
TOpoOe IO KMEKWWINHE He MoXeT 06 bl
baka AnN8a nopgavynm ero B Kamepy

MpakTunyecwaehwbiwamaB biBaeTC A p
No ropusoHTanNnuU, KOTOpoe npone
NONTHOrNro 6e3BeTpuA NPU UB-pacxoa
ro 3anaca TOnRNn/nAuMBaA.

Mopg pacnonaraemMbM 3anacemM T
TONAMUBO 3a MUCKAWYEHUEM HEBDLP
rapaHOuiBHGiaca TOoONnnNuWBa.

Gp a nGr—G; a_pGH eB

FapaHTUWNHBIA 3anac nNpemwyycmar |
yaimn, Korga HYXHO O060MWTM T po3
BTOPMYHO 3aWTKM Ha nocapgkKy un T

Gay3 (0,07%..0,1) G

JanNnbHOCODHOMXMITPE TbHOCT bA-NOMET

T C A N0 C AP pWH Llew :

L - Gpacn . T Gp(u_'n
qx qqac

i
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q,—KMWnNoMeTpPOBbLIN pacxopg TOo

Tonnmea, pacxopgpyemoe Ha 1
q.,—4YacoBoOin pacxopn ToOonMN/AmM-B

ayemoe 3a 1y nyTwu.
MpocToOoTa 3TUX GOPMY T Koa X
nnmBa 3aBUCAT OT yaenbaeol
HAeMOro B nNoneTe Beca caw
M CKoOpoCcTwW nonertTa.

acoBOW pacgw@w@En@eeme msBem-C
MYy ne:

(C
q vac = P=e Gkg_l‘,

o Gy
' €—¥A€eNNbHblii pacxzo-K,ErL—vamJa

HeobGxogunumasda A8 BbiNOJAHEHMU
T a,;

Gepg-N O /1 e T(HCHPpe BHEC )C a MO NneTa.

—GO+Gnoc

Cor ™"

rneG,—B31€eTHEbMN Be —oamapneHw
0 oc

Bec.
KnnomMmeTpoBbin pacxoaghbomip\e)
q Ce-G
Q=" <

V = K-V
Torpga d@ampmMy JOH1 P € [ EHNIOECHTUNSD -U[
AONXNTENbHOBEWM: NPUMYT
G KVWZG-R

pacn pacn

Ce-G, - Ce-G,, - .

(I



Ocnolin AP OGAMAMAMANs Ly MMM

Ona camoneToB ¢ TBJ XxapakTe,|]

TalKMB ABNAeTCcCHA MOWHOCTbL, a He
N=P.V

OAna TBJA wiakcmw/BOOMIE T POBbLIN pacxo

onpepgendartrcda:no dpopmMynawm

Gc
qwac :Ce'N =Ce-P-V=Ce-V- K‘p’

o Ce- GCI’

b =T TR

[MosTO®MP MYPTblO MPIesige neHusm manbt

NPOAONXNUTENBHOCTNW nNonNeToa CaMi

BbIMM ABUTFTaTenamMumu npeobpasyrwTc
_G,.-K G, K

pacn LT — pacn

~ Ce-G,  Ce-G,-V

BaXHbMNW XxXxapakTepucTunukam# cawm
CuMManbHbBE Ja/iIlbHOCTbNO/T@P® 40X

Onpepjepiensin M bl MaKcumManbHOIMW il
NPOAONXUTENBHOCTMWN, aHanenm-3 npys
neneHma L wn T.

Hanmb6bonbwytw nNnposao s MVBTHEIRWbHO C T |
MOeT OyademawmmEmT e HHMe@MUMHIB CK Op
Tak TIKpw YT e, amT@akunnonerte Ha
obecneynMBaeTCaAIPOANIKANIPED-ECT KO E
cTBOCamMawKxemm®ma AbHO.

Trmax= —GL i C'Emmax ;

6 Gy, '
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MakcumManbHasa nNpoaoONXWUTEDN
oyper obecneynmnBaTtbCH npwu
T.H28KOHOMMWYECKON BKoepFOMT IL

G G.
Trax= - -

- =
Ce-€-V ,,, Ce N,
MakcCuWMagpuitbaHIMaMTete T Me C T O

V.K
nonerta, npwu KGEPOI/DI\DGVIETBGI\[IH/IKLN

e

HOe 3HaudueHMWe.

PacuyeTb nNnoKa3bBatwT, 4yToO

S9TONW BENUWYUYUHDB HHeKPeN o eOp:e

CTHQTOpPAasA HEEKOAWMBOIT B e I
L max= % . [u)

G, Ce ) o
HamBbrogHeWmwasa BbCOTa n0p
eXMUT HEeCKONbKO HMWUXe T0npeaxk
a. Tak KakK npakTuUu4yYecCcKMUIn
onnumea BCe BpewMs BO3pasiCT
NTUMaAaNbHOIO pexuma npu I
AaNbHOCTb HYXHO nNnocTenea-H
KOW pexumm Ha3bBawT «wnone
4.15)

Mpnm NoNnyTHOM BeTpe AaNlb-H
Ca, Npun BYXM@PHBIHDMT C A .

O - —H 3




Ocnolin AP OGAMAMAMANs Ly MMM

Bonpocuwl 0ns noemopenus
1. Kaknme npumsHakKknm uMumMeer-ycCcTaH
Hnue camMonerTa?
2. Kaknm ob6pas3omM ypaBHOB€ WNBa,|
Bywuwme Ha camMoneTtT B T OPMU3OHTaA
3. OT Kakux ¢GakToOpoB 3aB-MCuUuT |

3OHTanbHOTI O nonertTa CKoOpocCcTb?
2

Vinin
4. Mpun KypKoOeMm aTakKW TATran- NMOTPE
3OHTanNnbHOIO nonerTa, MUHUMAaANbH
MHeHWNUEe GopmMmynom.

5. UTo Has3bBaeTcsd MU3OBITKOM CMU.
6. Kak M3 MeHAWTCA yron gatTaKkmnm |
ru, ecnun nNpum NOCTOAHHOM pexXnmw
CKOpoOCTb nonegavdys®AdumnBaeTc
7. UT0 Has3bBaeTcsd MU3OBITKOM MO |
OH OT MU36bBITKA CUABl TATrun?

8. Kakoe BNIuMAHMWE OKa3blBa-eT U3
OBbITOK MOWHOCTW) Ha pexumm none
9. Kak BnAnmdaeT Macca camonerTa |
poCTb WU nNoTpebHYywW cuny TArun?
100Kak BAMAeDNREI@C & ac @aHP-0 4 0 1 XMN
HOCTb UM pJanNnbHOCTbL nonerTa?
11.YemM pas3nnumyarwTcsa nNepoObLNAn U B
pPpuU3IOHTanNnbHOINIoOo nonerTa?

12Kak BAmMaeT BbCOTAa nNnoneTta H.
AP, M3 06bITOK NOWHMHU™MME N HY K CKO,|
VpinW AManas3oH CKOpPOCTEeNn T OoOpu3c
AV?

8



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

13.Kaknm o6pas3omM ypaBHOS-eLU
XnmMe nopgvbema?

4 0nAaKk B E@ N eHreorpam 3 OHT a/ibHO
nogbeMgKXKHa O6o0nNbwaa CcKOpOC
15B kakoM noneTte HeobXO0n4MW
cmna? IJTloyuewmy?

16,MTO Has3blBaeTcCcsd BepTWKar
neTa npwu N o puweerwoe ?0 H3aa ccoysenra
177Kak BAmaeT BbICOTa nNo@mLeT
pocCcTb?

18 Kakoe pas3snmuyume B TMNOHATMU
nNpakKTMyYyecKOro M fguHaMuyec
19.4em pas3sinmyawTca nNnepBsBbN
nopvremMa? [Aoe TrpaHuya 3TMUX
20 Kor gpa wuvMcno/nb3y eHTUCAA Op eprau
Tawwummm aABUT aTenamum? Tloue
2. Kakum ob6bpa3om ypaBHOB=<L
Bywwme Ha camMoneTtT npun nna
22 Kakne dGakToOpb BANWUAKTA-H S
Hua?

23 Kakne dakTOpb BAWMWAIWTAaAHSa
Hua?

2. Kor pa camMoneT uMmMeeT Hal
nNAHMWPOBaAHNUA?

25.,UemM XxXxapaKTepHb O0CO0OO6ble [

napawwTHLE, OTBeTCTBEeHHOE
26UemM pas3numyawTcsa nepsBal
HUMpoOBAaAHMA, roe rpaHumua mMme

27.Kak o06ecneyHraomstBy T JO (@ BIHB-E |
HOM noneTe?

9



Ocnolin AP OGAMAMAMANs Ly MMM

266Kak obecneuynBaenstcpgn yeaoeme
BbBICOTb MW NpuW nNnnaHMWpoBaHUK?

29 Kak o6ecneyvyunpVaoermste AT PH)-NG B N e
TaNnbHOM NnonerTe, npm Habope BHb
30.Kak M noyemMy MU3IMEHAWFCHA ”N3 |
cMmManbHaa CKOpPOCTb T opme3OHTaAaAnN
nnyeHmMm mMaccb camonerTa?
3lHa3oBuTe ¢akTOp®bI, BAVSAOWNe
TenNnbHOCTb W pfanNnbHOCTbL NoOoONerTa.
322Kak U noudyemyP, NAMABRUuTwBEE A
yeHWNW BLCOTH NnonetTa?

333.Kak HanpaBneH BeKTOmM-nNnoAwbe |
30HTanbHOM NnoneTe, npwm-Habope
HUMM?

34.KaK ypaBHOBEe LW BCAaTKBTYCKAL, UICEN JHbA,
camoneTtT npwm Habope BLCOTHhb?
3b.Kak cnepyetT U3IMEHWTbL Yyron
TpaekTopwuwu, YT OOB nNp HeunsmeH
ABUT aTene obecneyunrt pas3r oH
BbICOTHbI?

36.Mpn KakKoOoWw N3 NepeyvyunmcneHHbX
noneTta HaboO[B MBOBKEM®T, bl NHa&IB 0
len’vaK’VHB’VmaX rl oyewm y ’)

377417 0 Has3bBaeTcsd neperpys3kKkomu
38.Korpga BO3HWUKAKWT nNeper pyskKwu
39 Kak co3pgpaeTcd HeypaBoHOBeELWe |
AnmMasa ANA BbNOMHeEeHWMA BuUupaxa?
4003anvmwnte dopmyny Kosdphpunuywume
npu BUpPpaxe.

n n
W b
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41.KaK MOXHO by pDaaHIHIWYILT B UMp-a :
Te dopmMmynomn.

42.NMMoyemMy aANnd BbNOAHEeHWSA T
nogpgbeMHasa cuna [JoNXHa CTa
UT o Anga aTO0ro pgenaeTtcda?
43.BnmnaeTtT nu BbCOTAaAa NOoON@Tad
KaXurte.

I'naBa 5. HeycranoBuBeecs

JABHIKE€HHME caMoJieTa

ABUXeHNE camMoneTtTa cuyuTtTae
ecn1nm Ha Hero AelWcTBYIWTH HHE
3blBallime M3IMEHEHMWE CKOPBOC
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neHWHW.0 CBSA3aHO C peanws-auunmeim
Topuii noneTtTa camoneTa, UKOTORP b
yecKauMaBNEM Ha nNpoeKTUpoOBaHUE
CNOXHble TpaekToOpuuMm peawm#3yitT
POBAaHHBE U NOCTPOEHHLIE chneuywuna
ABMALMWOHHBLM CNOPTOM.

Ha pucyHKe 5. 1. nNnoKas3aH KomMn
NnMNoTcaXa NeTa ANAK BOGATY MIKHIO A
T .
& :

e 1 ot A

|[’

|"'>‘|”

Puc. 5.1. Komnaekc ¢uzyp svicuiezo nuiomasica

Ha TpaekTopuum noneTta nNnokKkasatH
BbiCWero nNunoTtTaxa:
l-ynpaBnsemMas T OpU3OHTAaANbHaAaS8“
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2—-TpWN 4YyeTBEPTMU NeTNN @-NC
AAWNX Noa' NyHMEAK ;45
3-NepeBomPKeHa T

4-neTna HecTeposBa,
S—-nonyneTnasa,

6-04MH BUTOK wWwWTonopa,
7-BOCbMepKa C nonyob6GoporTa
Yy T 110 KM ndHsm a X ;

8—-noBOpPOT Ha BepTUKaAanNK,
9-pocxofgAwWan ynpasnsemas
10-nepeBOpPOT;

l11—BOCbMeEepKa C nNonyo6ouYYKOI
y r 1o\ vndHsn s x ;

12-nonyb6oykKka Ha BOCXO0A44AWwe
13-pmkcmpoBaHHaAA OO0OYK aMA-Ha
HUW,;

l4-oaHa 4Y4yeTBepTb OBOYK M -HaA
AAWBE@PTUKANbBHBX NUWHWSAX.

B T3 pna camMoneToB pasdtru
Ha UMW TakKk Ha3bBaemMasa «HOMEe
OLHAaKO AN1A BCexXx CcaMOJ/ie HOE
HTCA pexXwumbl B3jieTa W NocCa
BanetT M nocapgkKka d9BNAKTCA
M HanpMmKewHERNaAaMW nNnoneTa-
pakTepucTmnkamM nNpegbaBansanT

ycnosmam ©6es3onacHOCTM, a
XeCTKO pernameHIMmp.oB@AGH@EP o (
TaHUUMWU, XapakTtTepunsywowmne ™

onpeagenawOT BEEIMOIXRAT@ILMHM NO -C
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ro mnnun MHOT O Paccmmi

camMonertTa.

asapogpoma.

B3nem camonema

TpaekToOopwus NMOJTHO MW B3/1eTHOI
npeagcrTaBneHa Ha pwuc. 5. 2.
Cob6CTBEHHOITB3 NYeCTK OpeHHAae [f[BMU
MofleTa C MOM®GBWmMaHTaapTa Ao
OALHOBpPEMEHTHIWDXOH N ETocper namMme HT |
3HaAaYeHUN RBICORBPEIG TAO e/aorre yu nB a
wmx 6Ges3onacHOCTbL B31erTa.
BEe3onacHOMU BbICOTOM no Me XAy
cuyunTtTaeTtTcHsEObTOomaHNT C

¢ e _ 1fjofir:nnmo Baner, Lasn Haﬂag:u;f abop _, 14=400 m

S P o T T Y o o Kt

s ~E—— a3ber, L pas6 LTS = o

_ e L7 -

iy | —— -:-_-.:—T-_ﬁ-__s_ﬁ,_,_A—__.h-n_%

et o o R e

Puc. 5.2 Tpaexmopus e3nema

BEesz3onacHOW cKoOopoOope®TEB/IABTEK

poin camMoneTtT ob6napaeT Yyoc-TOMWYUB

CTbH U MOXeT nNepeunTHH KWwbEMEAY K

HOMY HaboOpy BbLICOTHbI.

Ana camMoneTtToB npumeHspHwmre: gbe 30
e KNaccunmyeckytw gnga camMonerTosB
ABUTaTenaMunu, TnNEUBREMEPOPOH
BOAMUTCA HaAa MNOCTOAHHOWM BbLICO:
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nocine
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Bs3net ¢
ManbHOMN
Ha Tpex
TUXEHMNM
NBUXEHMNUE
nepepgHem

Ocnoli AP OGUMAMMAs Ly OMNAMAMA

NbHYW ANA camMoneTc
MX 60NbWOMN WN3OLTOK
XMNBaAaHMUE HEe BbIMNOJMHSE
OTpPpblBa NPON3BIANT

OBpPEeEMEHHBbBIX Cdaoph®
cxemme. MpakTunMnueck
CTCTOFHO YHDIM o) I Jleo - g
CKopocTW nNnoAapbIBa
M wWrTypBasa Ha ceb
onopbl Hapag BTN on

oM caMoO/leT Ha B3NeTHBLIRW oyr
CTAX nNnoagbemMa Konec nepeesH

BblwaertT 1

a)

5..20 KM/ 4yac.

e G oy Gl G i o g o v v
Pailee ———eta—BudepmubanLE —ete— ToG3EM

0)

|

|

|

W ]
Pa3lez ———=tw— Mod3EM 3

Puc. 5.3. Cxemvl 831ema camonema: a) knaccudeckas; ) HopmaibHas

Mpn pBUXEeHUWKMPp aiwe BuUlBNIBec TH

cun, nem
BYKT Ccwun

C T BY KLUMBX NHOAN eCTaeMTo -/t
bl peakuyuumm onop N
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PesynbTupywuwasa cuna peaKuyuummu
BUCUT OT COOTHOLWEHMNA MexXAay Cv
G M noagbvemMMHDWN cunNom

N=Y,—G.
MpyBEeNMUYEHUUN CKOPOCTMU BLABUXE
eMHaa cuna pacTeT, a cuna pe:

Mpn paBeRrFEGTBRA peakKkyuumum onop
paBHOW HY~NIO.

PesynbTupytuwasa CcUAb Tpoe-HUA I
SphPmumnmeHTa TpPpeHNperauwemmnoanbpmn

F=1N.

KoasdpdpuuyunmeHnrt f 3aBucur 0T M
BT, ee cCoOCTOoOAaHMWSA, MeTea-ycJnos
TUKax n 1. 4.

- Y;

) Oﬂfzxa 0) ¥

RN KT/ £ P ,vg

i — A e
x 7 o7 /777777, 7 Ve 7 7777777777, 7777777
Ny, FTD-" Ne Frp.r ; 7

Puc. 5.4.Cxema cun, deticmeyrowux Ha camoaem npu pazoeze:
a) peanvras, 6) NpUeOeHHAs K YeHMpPY MAcCC

O6blM4HAA MeToOAWKAaAB3NeTac -TakKaort
KaeTcs BO B3/1eTHOELMWIHo /10 pKig M & €
MonyuyunsB pas3pelwleHne Ha Bwm3nertT,
raTtTennm Ha B3NEeTHLIA pexipm, OT
MO3acamoneT HauyuMmHaeT YCKOPpPEHI
B3NEeETHOWCTOMBOR HBM N @AQXKEH U U

Mocne AOCTWUXEHMUA CKOPOCTWU MNO[L
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Vo er TP KOTOPOWUW PYynNunu c TKA-H
TUBHbBMN, NPON3IBOAUTCS nn
CTOMWKWN waccum Cc yBendwyeHIi
CKopogqmoagMbemMHaa cuna ypa
TAXecTNW camMoneTtTa WU 0 PpoO KKCX
HocTwu BII. Janee camMoneaor-
TBC pPas3roOHOM OT GKkHPo@amon
CKopoCcCTuUugR@QNé&®vaoWacHkhOn Bbl
Takum obpasowm, ANA COBP:¢
CoOCTOMT M3 cneagywwmx 3Tan
l)aspber

2)orT pbilB 0T mwpBBPKHOC
3Hab6bop BLCOTHLC pas3roHOM /[
nonerTa.

Pa36edT7T0 yexepgBUuXeHMUeEe C
3emMnae 4O CKOPOCT MH eooTOpxsDBOAN.
o3g4aHWa NOABEMHOW C WIBbLO,-
neT OT 3eMNu.
Ny T b, npoxXxoAauMbiA camMoner
KOPOCTUH DI PBLIBAT C A A /TN HID
pepeerT pa3mMep BTIMNanwHpyn 6 pa
MOXHO onpegenuntb No @Qopmy
_ 1 Vo, Vo,
pasé :

(@]

(@]

29 0g5p—f 2l

- P
rprP@:m—;—CTapTOBaﬂ TH8 C DB OO P

f-KoosppmmumeHT TpeHUda Ha p
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j*—CcpepnHee YCKOpeHMune Ha pas3o6be

AOdnwnHa pasbera camonetosB ¢ T
dopmMyne

Ana yMeHbwWeHWMA ANWMHB pa3ber a
nocajgoyYyHy®aueKx,aHPeaKTMUWBHEBbIEe )
B3neTtTa, @Gopcax ABUTaTenemn.

B KkoHUue pa3bera camoneTt p[oOCT
Vornp MPU KOTOPOAACHMOXHT OPBRAT b (
OT 3empimgmnxaTb B3n1eT.

OTpbIBOM Ha3blBaeTcHa oOoThpeneHwune

CkopocTb OTpbiBa onpepengeTtcaA

2mg
p~S~Cyomp’

r Cepmp— KO3 PPMuyumeHT NOA[DbTE-MHO I
BeTCTBYWOWUIA yrny atvakwu
2, M@ TaTneg,7=0k.el 1

Ha6op BbLCOTHL nNpeagcTasBVpid-eT CC
MONTMUHEVNKE® B@ABRB/TIeTa BBepinx No
K MGPHTY TpaeKkKTopuUMmU
BaneT CcANTBad® pPHI@ HAMaWCeaT H a
BbicoTe 10, 7mM Hapg YypqeoH &we 3BT1T1
NMacHOMW CKoOpPOCTW

Ve &l,2 Ve g
ra\=MMHMMaAaNbHaAaA CKOpPOCTb, CO
noneTy Haoyrl /A1 aa BBKILTHON KOHC

198
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camMmofeTa&. C BbNyuweHHON BO
MeXaHMUW3aULuuUueWln Kpbana)
2mg

VC = o S'Cyr‘rmxes,v

PaccTodHME NO T OPU3OHTaAIT
3a BpempaH@e3szonNaCHDe ] 6 /bIT O T

(*)OpMyne 1 [ Vﬁis_ofn}
I— i A (7(33_—1)

nao sing 29

CyMMapHBLN NyHwdampoeiTmeEm C
cTapTapmo OHeHB@IO aB H@AGBHIB a €T C
B3/1€eTHONW pgucrtaHuunemn.

Le s n..qulepratlon as
3a B3netTomM cnepyert Hauya
H=400 M CO CKOpP®GTBHOXOBEE VN
ybunpaertcHd wacecwu, nepesBoAyvV
NMONOXeHnNe MexaHMUW3Iauwna4da. Ha
AOCTWUT &M A3 Ha;R5 V
Mpu nNnopacuyeTe MNOMNHOWNL, B3R E
yynTbiBaeTcd TakxXe agaibmwoc
coTbl A0 H=400 ™.

ITocanka camojiera

MocaagkoMWHa3biBaeTCcsa 3aweq
nerTa, BKAYawlee B Ccebal-C
COTbl NOOGRPAKOCHOBEHMWE {03
3emMqi® NONHOW OCTaAaHOBKMW.
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3axo4g Ha nocamwwH@emcsa §. B)

Bbic oH-el 0 0O M B rnmccapny. CHwUuXe
(yyacToOoK 1 Ha TpaexkToOopuun) wnpe
nocapgky YVipaBneHune nmopcva &y X aipe
mcxoagnT NOoO pajgunmocur Hanam 6nn;
anomasaka (BMNPM) m rnpEedMphpHor
n obecneynBaerT BbiIXOoagCcamMonerTa
6e3onacHON BblEHIr®e Mmocapgkum H

0 Nocagka (nonnan NOcanouMan ancTaHyms), L n.g
3axon na nocanxy, L a.n | CobcTeenno nocana, L noc e ey

Fm—— 3, 4 {) — =S -"'xu_: -
== oz - A _._-_f.lg

e 4

Puc.5.5.Tpaexmopus nocaoku

Mpun 3axopge Ha nIGLHQW yBCHMY B bl
KaeTcaawaacBb-200m®m 21&0pbnkwu.
CobcTBEEAQKA HAYMHAETCH- Ha E
ToOpasda NO HOPMaATWUBHLBM [OCK-YMEH:T
HOMW BbHLCOTOW NocCcapfgkwmu.

V=0




W W

Sk T H

W £ T O
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Puc.5.6. Cxemol nocaoxu

Bo unu3b6exaHuMUe <cpbiBa MNOTOK
AKPUTMYECKNUX YT OB aT ak U
eHT LOCTMUXEHMNSH BbICOT b

5..30% 0601 b W¥yi,CCYKHICEPraOMT VB bl N
nocajoyYyHOe NOJIOXeHNe Me

V6e3 :rlo,c 25 \/4-—2§L

»-S.C
Mocaagka BKAWYaeT B cebA
1.CHUuXeHNe.
2 BoipaBHMUBaHMME.
3. BoioepXunusaHm
4 . MapawwTMpoOoOBaHUE
5 Mpober

YamaxN "~ (

fpenocago4YyHOEe CHWUXEHMnec-C
bIM nNnaHWfOD8apBbDmIT eyeo araa
a-08 KpyrcHumxeHume BbLNONH.
BUratenamMum. 3aKaBaBwmMB@ed C|
AnnHa yyacTKa CHWUXeEeHMnAa o
Levm Hee K,
rpoe—abpogmHamMmyeckKkoe Kaude

Kak BUAHO U3 dopmMmMy nbl, il
HnxXebdyaspogmHammyeckoe K
eob6XxXoAMMO YMeHbWwWaThb. Ho
TO Npun ymMeHbweHuun K nnoaH

mntca 60 n(erﬂ;;arctgléy T bl M

11



Ocnolin AP OGAMAMAMANs Ly MMM

BolpaBHUBRBAEMUWBONMUHEMNHBIA yudyacToao
HXOTOPDG@G/I HARPAOK®OpPHMHPTUKANDLH
KOpPOCYyTMbe Hbylla T C.A FDK aHHYWIHAB a € T (
a Bbleag 15e M1 H 30m3de MB/bEPiA B HM B a H U A
eTa nunoTp YOUTKKY owTAYepTB a nla- Ha C
neBaa yron aTtTamma ClogmemHnadad
OCTaB /A ouUgoesd, sig3@eac TaBnaerT cal
BUTaTbCHd KPUBOJ/NUHENHDO.
FOpPUM3OHTaAnNnbHBLN yyacTOMK- BbIpE
enNBeEBEeMNIMOKKET HBayLOgdbNpErn onp:
MN NoCAMCT AGIH NN .
BoioepXunspaHmHipa K TNYeCKMU ropunso
yacTOK nocapgkKumn, npeagHa3Haye
KOPT WrollHba 3 TOM yyacTKe aAnd n
aBeHY=Ig/AaeT4YNK NOCTEeneHHO YyBeE

Takun, posopAfa ero p[o
OAnvHa BbigepXumBaHUa onpepensa
dopMyne:

Kmax g, ,2°

LB bl E Zg " ez noc _

DO £ oOxT O

I -

O T O

JOCTNMIOYEYBRLOYHON ,,6KORATEBHK np
Kpawaemmuesame yrjga aTtTak@a, noj
HOBMWTCSHA MeHble Beca WU cva-MOoONerT
nwyyacTOK nNapawwTMpOBaHWMUSA O0MYE
npu onpepgeneHumMm nocapfgoyvyHOW An
Mpo6eaT®amMegNgABHUEEHMNE CcamMone
eMne AONONHOW @e8TAaRCTBRAUN-3 AK N
bIM 3TanoM nocapjkiwu. Mo cal-e K ac a
epwaerernpHe rnNaBHbLX Kojlécax, |

W I W

192



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

onyckaeTcHd Ha nepepjpgHee
K TOPMOXEHMUWIWNTO@CHOBHBX KO
Ha canwmxnkedl TipummMeHAWT poe-B

BbIX OABWUFaTenemn, K OT Olebl Te P
rgdnmHa npobera onpepgendgert
V2
an05: -
29f >

r nfe0,25—kKk oas PP umMeHT TPEeHwuSAa.
MocajgoYyHaAaSCKIOPDEAT®BbL CaMOo
KacaHuson@emrAaeTcsa no dopmy
Vm:ﬂ
p-S-CY,

r o evnoc— KoapdhumymeHT no0A4bTe-m
BeTCTBYWOWNNa, Yyr Ny atTakwu
Ans coBpeMeHHd®Xx=qgc/MD2ed o

MEeHbLWe .
Ana yMeHLNWEHBN ANPOo6Eer a ol-p
cagovyHam3ImEWaA, KOoONecHbe T
MocapgouyuHOM ANCTaHUWEeNHas3
ropumsaoHTanun, KOTOpOEe n poo-X
oTBeTcCcTBYytlWen 6Ges3onaegsmdbm
NO NONHOW OCTAaAaHOBKMWN.

OAnNnunHOOICafgO4YHOW ANCTAaHLRBHK

CTKOB CHUXEeHMNSA (nnaHunpo
M npober a:

Lioc hedlevtiblnpos
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Ocnolin AP OGAMAMAMANs Ly MMM

Mo cTaTucTunukKke ANMHA N@GeagoOYH
netTca B npepgenax.

Lnoc Emc( 1, 2,536 5)

B HacTOsawWee BpPeMSHAC agwiosy1 eTTPoaBH C N
NPMUHATSDB ABe qXweawbl S1.04)a.fgK u

Mo nepBoWn cxemMe (cnnNnowHasa nl
COTbl BblpaBHMUBaHMUA CHUNa=eTCSA4
V; . Fconst. Ha KpWBONMHEMNHOM ydyacT
CKOpPpOCTb CaMONYLL [YMEHBLASEHPEe
BEPTUKANWPWECA UCICHUXEHNA yrrpakT.I
ns. TpaekTopusa BbipaBHMWBCAHMNA |
capy Cc TpaekoTpueimn, no4yTwKn naliy
BITM. BoipaBHMBaAaHWE 3aBqpaaeTcs
OpON HauyuMHaeTCcCd 3Tan BbgepXl
KOpoCTb yMmMeVWpla€eBmMD/TIED COBE
pnsemMneHune u npoober

60 -+

Mo BTOpoONn cxeme ( NYHWFUPHAaS
COThbiodBUXeTCSA no KPUBONTUHENWH
conpar atwwen rnmccanjy CAVNXeHMU
nenbHOM noBepxHoOocCcTwWU BMNM,- ¢ n
Hnewm YT yaMemRlmeakKme M BbLICOTHb MU
noneTtaVyoed O CHUXEHMNE 3aBepuwaerTc
Konec TrnasBHbBX onop BTN wnu noc
Takaada cxeMa nocajfgKnm xapakKkTenp
noNHAWWMX MNocapfgKy B nNnoJjay-aBT 0N
TUYECKOM pexumax.

BonpocmommeapeHUs4da
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

1. Kakoe ABUXeHUE cCcaMONE@-T a
MmBwmMmca?

2. UTO nNnoHmmMaeTcsda noAag NOINH
3. Kakne 3Tanbe BKNnwyaeT B
4, YemM oT/nNMyaeTcda B3NeT pe
3fneTa nopwHeBbLX? C yewm 23
5. UemMy paBHal 6BesBcOOMmMaac HBa3 11 €
6. OT KakKkux GakToOpoB 3aBuC
/7. Kak BnmaeT Macca Calo0eE
aKTepucTunukKkm?

8. Ha Kakoin BbCOTEe Npwu B3I
9. UT 0o pmgenaeTcsda ANA YMEHGDbLLU
100.Kakune aaTanb BKAWYaeTns
a?

11.TfToeiMy He pas3pewaerTcsabl-no
NIWYEeHHBLIMUW ABUT aTenamu?
120na 4Yyero NPV NoOCapKe HE
epXmBaHMa?

13.Kakne dakTopb BAUWAKT Ha
KopocTwu?

44T 0 penaeTcda E{ALIJYyWMEBE b
er a?

15 Kak umu3mMeHAaWTCSHA CWINMbLbI, n €
npoyecce pa3s3bera?

16 Kak noBepeT cebsa CamMoO-NE
MM 3anycTunuTb ABUTaTenn?
177Co3paeTca nNun nepesarop-ys
anpke? Ha Kakunmx cT1apgmnax?
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Ocnolin AP OGAMAMAMANs Ly MMM

18 Kak uM3IMeHAeTCAaA OABUXeHMMe Cal
3OHTaAaNbHOM NoOoNeTe BO3HWMK-aeT K
HUTb BbLCOTY nonerTa?

19 Kakoe pagBUXeHUMEe 6ypeT coBep
NP BbLNONHEHNE pexuma T0OPWU3OH
msompgeT oOoTKas3 ABUT aAaTensHA-, pacn
xe?

Paznen 3. YCTOMUUBOCTD
U YIIPABJSIEMOCTb CAMOJIETA

I'1aBa 6.YcTOMYMBOCTDH CAMOJIETA
OcHOo6HbBIE NOHAMUSA
YCTOWUYMBOCTHDb n ynpaBnsemocT.l

OCOB6EeHHO BaXHbX (MUW3INYECKUX CB
B 3HauyuTenbHON Mepe 3aBBPeEAT O
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

cToTa W TOYHOC Mb MNMOWIJHATAN PPO
NeTYNKOM TEXHUYECKNUX BO3MC
Mpn M3IyyeHUU yCcTOMNYMBOX-T
neTtTa ero npepagcrtaBngaT Ka-K
TeNbHO Nopjpg AencTBUMEM BHE.L
noa AeWcCTBUEM MOMEHTOB 3T

ana yCcTaoeos VHBILEIETa HeobO
CUNbl U MOMEHTHL O6bAKM B3aUM
Ecnm norToxakmmymHamMm 3TO0O - |
waerTc8a, TO LEeHTpP Macc ceaw
paBHOMEPHOE ABUXEeHWE NO K
a caM caMONeéT HauyYHeT BpaLuw
OcamMmawBpMnga camoneTa npwm-H
3aHHOMN CUCTEMBb KoopAauHart
B LeHTpe Macc camoneTa.c-O
KOCTMW CUMMETpPUNU CaMmMoe Toa
AONbHOW OCMHU. Ocb OY nepne

OZ nepneHankypgpwma XOYo wu
B CTOPOHY nNnpaBOro nonyekKka§pb:s
MO MEHT bl, Bpauwawuwne camMmo s
MMewWT chnepgywwme Has3BaHMUA:
Mx — MOMEHmM KpeHa Uiu nonepequlﬁ MOMEHmM,;
MY — MOMEHM PbICKAHbA UU nymeeoﬁ MOMEHmM,
MZ — MOMEHM maHaasca uiu np000ﬂbelIZ MOMEHM.

MOMEH,T WiBenumuymBawWmMm yr o
Kabpupyrwowmm, , a BMWIBMEHTHO WM i
4

(/
Mr - Mz —_—
2 o 19
Z
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Ocnolin AP OGAMAMAMANs Ly MMM

Hue YrnNnanakKBapYOWN M.

Puc. 6.1. Momenmul, oeticmsyrowue na camonem

Ana onpepgpeneHmMsa MNONOXMUT-€ b HC
MEHTOB MCNnoONb3yeTCcAa cnepgytwuwee
eciau U3 Hauaila Koopc)uﬂam Hanpaeumos 63271510 6001b
NOJIOHCUMENIbHOCO HANPABIIEHUA coomeemcmeyiou;ed ocu,
mo epaujerue no 4acosou cmpelike 6ydem nojlocumeilb-
HbIM.
Takumum obpasom,
e MOMeHMOMOXMNTeEeNeH B CcnAnydvae |
e MOMeHTTONMOXMTeEeneH B caydae
BOe NONYyKPpPbANO
e MOMeHTMmoOoMOXNTENEH nNpuePpassBo
Ta BNeBO.
MoNOXNTENbHOMY OTKNOHEHMUW P
oTpuyaTtTenbHbBA MOMEHT W HaobOfF
NONOXUWTEeNbHOE OTKNOHeHUWUE pyne
e PYNnb B-bBCHOAT3b)
e pPynb nNoBOPAB®,
e NpaBb -=WB/HAEBAQA H
flonoxXxeHMe camoneTa B NpocCcTp
TpemMda yTamMaXa, KpeHa WU pbCKa
Venom kpenay Ha3 blBaeTca YyronumMe xnagy
30HTa M ocbtw OZ,
yenom ckonvocenus f —Y T O N1 Me X Oy BOe-KTOPpPC
CTW VKOMJTOBCO CUMMETPUN CaMONET:
yenom maneaxca$ —y r o1 Me XAy XopAaoin
ocbtl d¢g3endaxa U NUHUEN T OpPpU3O0
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Yron k¥wpeH@QXWTeneH, ecnu
npaBOM KpeHe.

Yron CKOAIBXKRGMXMT €/1eH npwu
a npaBoe NONYKPHbAO.

Yron TadHYmDKaae T CA NONOXWUT
amMmoneTtTa nNnoAaHAT Hapjg ropuns
PaBHoOBecunuem Ha3bBaeTca T
PU KOTOPOM BCENEINTBIB W@
o, B3aAaMMHO YypaBHOBELWEBH bl
oOoMepHOEe nNpaAMONMHEeWHOEe 4B
M3 MexaHWKWU U3IBEeCTHHB 3 B

a) yctobyweaea@asd /TMYHOEB) HE)

N

G

o)

Puc. 6.2. Buoul pasnosecus mena

B Takwux X e BuUAax paBHOB
camMmoner.

IIpooonvroe pasnosecue— 3 T O COCTOA®SaMnE¢
OM CcaMO/éT He wunumeeT <CcTp
Takwu.

Ilymesoe pasnosecue—C a MO NeT He uwme
M3MEHEeHWW HanpaB/IeHNa T
Ilonepeunoe pasnosecue— C a MO N e T HeM-un
EeHNA K MU3IMEeHeHWtw yrnana Kp
PaBHOBecune camMoléeTtTa M@xe

149



l)HapyweHMUAa pexXmmoB pam-0T bl /[
kKas3a B nonerTe;
2)ob6bnegeHeHnsa camMonerTa;
3)noneTa B HeCcCnoOKOWHOM BO3 AV
4) HECUHXPOHHOT O OUWKUIOHEHNSA M
5)pas3pyweHns vYyacTen camMonerTa
6) cCpbIBHOITO o6TeKkKaHWUs Kpblaa,
n

e onpeagenéeHHOT O n
camMmoneTta nNoO OTHOWEeHWK K Tpae
M OTHOWEHWIK K 3 EeMHbM apegme
nNnaHCUPOBKOW camMonerTa.

B nonerte 06aaaH/TeMTpaO BK@AC ITcMrlr aeT
HeHMeM OpPpraHoOB ynpaBneHwns .

Yemonwusocmoro camonéma H a 3 biIBae T C F|6 -er o
HOCTb CaMOCTOSATEeNbHO 6es- BMeLU
TaHaBnNuMBaTb CNyyaWHO HapyluweH
Mo cnosawm H. E. XykoB€womoo y
POYHOCTb [ABUXEHMWSH.

Om nNnpakTWKKWU NeTHOW a3aKcnnayart

YyCTOWMUYNMBOCTbL CamMoneTa He pa
a KoToOpoM He obecnevyeHa ©6ana
orga Kak Ha HeycTOWYMBOM cCcawm
OueHKa YyCTOWUMMBOCTWNU [BOKWXEHLMUNS
ANWTCNA0 MCO Wb 0 NoOoKasaTenemmetTartTwu
yecKoOW ycToMmuymBoOCTMN.,

10 gmamuueckoti ycmotiuueocmvio M O H U Ma € T C 4 e
TEHAEeHUMA K BOCCTAaAaHOBAEHUIW WnC
COCTOSHMSA nNnocne CcnAnyyYamHor o H
Ecnwu npwu HapyLlweHNU paBHOBEC]

o

(@]

|

A

-1 I
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

MEOHMT bl, CTpemMsawmecsa BOCC:"
aMoneTtr cTaTMmyeckKkum ycToWnu
[Mpun 0N p e guesueeskdti wemouuusocmu O B -
mMBaeTCcCHd YXe He HavyanbHas
O3 MYy LlweHMUSA, a XxapakTep M
BUXeHNA .cddaiMo @G e&c N e Y4eeHCHKAC
CTOMUYMBOCTNU BO3IMYLUEHH OK
O O6bITb O6BLICTPO 3aTyXxXxawWwWnmw
Takum obpasom, camonerT Yy
e CTATMWYECKON ;yCTOMNYUYMNMBOCT
e XOpPOWKMX AemMNnpupytwmnmx cE
CNOCOOCTBYWWNX WUHTEHCMUE
Koneob6aHWN B [BEIBXEHWEM.H O N
K KonumyecTBEHHBM NOKasarT
MBOCTM CcamMoneTtTa OTHOCSYT-C
€eBOMW MU nNnonepevyHOW cTaTwnuy
K XapakTepucTunukKkam AWUHAaMN

ocATCS nokKkasaTenmu Kauyec:
3 aTy XBACH3UMAY)WE H N I : Bpemsae -3
nmn, MaKCuUMalsnbHBbIE 3 HaAvYeHI
BUXEHMNA B nNpouecce YMEHbDLb
Mo pynpasnsemocmvro camonéma N OHUMaeTC
NOCOOBHOCTHDb MCNONHATHb A o
eBp, NnpeaycMOTpPEHH bW MmMe x

adaHHOT O TNMNa camMonerTa.

OoT vynpaBiadaeMOCTWM camMonerTd
aBuMncumMT n ero MaHeBpPEeEeHHOC
Manespennocmolo C @ MO 1€ T a Ha3bBak
OCT®Db M3IMEHATHDb 3 a onpeagen
KOpPOCTHWDb, BblICOTY n Hanpasb
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Ocnolin AP OGAMAMAMANs Ly MMM

<K< X 4 T W MO T IT O £
DO TOSITIASOMY KO 2

DT -

M
"
6
e
y

n
B
e
o)
0]
T

O X O Ww

S O0O-®-HcxwoOo

= X 9 3w

paBnseamocmeTa TeCHO iL-BSA3aH
OCThbI0. YnpaBnsgemocTb npu >
cneynmBaeT NeTHYUKY MNPOCTOTY
6X0OAMMOCTMNW MNO3BONAETA-0bICT |
ownobky, AONYUWeHHYW B np
aKXe J1er KaoM OB/IOE3TB pKa Tanaryiba HCH bl M
GanaHcuUupoOBKUNpPMU BoO3gencrTBs
MYy LLe HWR,
TOMYNMBOCTH 7
ogontTbCcAa B 0N
nu camoner
ycunmna npun vy
n NnMNorT np
MAATbCSA. O 7
aBneHunun.
NnMwWHe J1erkoe ynpaBJ/ieHUe T
Kak 3aTpyagHdAaeT TOoO4YHOe AC
aroB ynpaBneHua U MO¥eT B

ynpaBnsemocT
LEeENeHHOM CcO0O0
napaert 60NnbL
a B /1 EOH VvBYE /IC a M C
MaHeBpuUpOBaA
KOM camMonerTe

p e
06
np
n
a

aHCMpoBKAa, YCTOWYMBOCTbL V
pa3genaetrTcsa Ha NPOAONbHY
oBas ycToOMuYyMmMBOCTDbL - Yynpa
CH9 Ha nonepevyHYyw U NyTeBY

Ilpooonvnas ycmouuueocma

IIpoodonvuott  ycmotiuusocmeio H a3 biBae BeACnN o
HoeBTCcamMoneTa 6es3 BMelaTBenNbCTl
nmnBaTb HaAapPywWeHHOEe NpPoOagOUtbHOE
BOCTb OTHOCMUTenbHO O0OZ)

202




Ocnoli AP OGUMAMMAs Ly OMNAMAMA

MpoagonNnbHaAasaA YCTOMUYUMBOCTHD

1) cooTBeTCTBYOWMMMN pasN
onepeHns . o0., nnowapgb KO
K p/ba ;

2) NTeyYyoM TOPUSBSOHTAI/Tb HAF C
HnemM OT ULeHTpPpa Macc camMorne

3) Llenmposkoti, T. e. paccT @ueoned e
aspoounamudeckou xopovt (CAX) , O L EeHTDpa -N
netTa, BblpaXeHHbLM B nNnpoue-H

Xt = 2110006
b,
bumey b

P |
™= Ochk CHMMETPHH

X

s

CaMOJIETa

™~ ba

b xon b rome
—> < v

Puc. 6.3. Onpedenenue cpedneii aspoouHamuieckol xopovl
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Ocnolin AP OGAMAMAMANs Ly MMM

CAX)b— xoppga HEeKOTOpPOrw-ycno
YyronbHOTINOoO Kpbna, KOTOpo®- npw
ro Kpblna,naowagun wumMeeT 3T-akue
pooMWHAMMYECKNUX CUMT U MOMEHTOB
BennunHuy n nNoNnoXeHMWUe CAX 4a
rpadpunuecckmu.

[MToNnoXeHMUE LeHTpPa MacccaMOo ¢

LEHTPOBKW 3aBUCUT OT:
l)s3arpys3kn camonetTa WU U3 MEH
nonere;

2) pa3MeweHnNds naccaxmpos U B bl

MpM YMEHbLbIWEeHNN LUVEBHaTEPTOCEFK NY CYTBC

UMNBOCTb, HO yMeHbllaeTCcss ynpas
NMpun yBEeNWYEHUUN LEeHTPOBMKNU yM
BOCTb, HO yBenuumBaeTcsa ynpas

MosToOMYy nepepgHuMm npepgenr ueH
eTcCA n 3 YCNOBUANONYYEHMUSH 6 e:
CKOpPOCTW W [ OCSATeaM CHTHW,ia ey3napmHBw
LeAn3 ycnosuma obecnevyewmunsa o0
BOCTW.

Obecneuenue npoooIbHOU YCMOUYUBOCMU NO YTy AMAKU

HapyweHMNe NPOAONbLHOT O paBHO
B M3MEHEeHuWUun yrna aTakum ”NU CKOC
yron atTakKn UWU3IMEHSBSETQPRE30HAEMT ¢
pPpOCTHDL. MoaToOMy B MNepBbIA MOME
paBHOBeCWUA nNpodaBnNsgerTcsHa Iy-ctoiu
ny aTtakun (no neperpyskKke).
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Mpn HapyweHWUNW NPOAOAbHOT

yron aTtTakKunu W3 MeHMNENCSBbLA Aall

M3MeHeHNWe nopgbemMHORY,c vkobr

CKnapagbBaeTcs M3 npupauweHwmn

M TOPU3OHTANBHOIO ONEPEHM
AY = AYrp + AVz.o.

Kpblno M cavMo@/aa AR OO0 e /B @k H

BOM, 3akKknwyawwmmcsa B TOM,
atTaknm npoumcxoaumTtT Takoe ar-e
MMUUYEeCKOWM Harpyskm, YT O P

pocTa nNpoxoAWT 4Yyepe3 O0OAHY
OT HockKa CAX Ha paccTOfAaHMU

A4,

Puc.6.4. Obecneuenue npoOdosbHOU YCMOUMUBOCIU CAMONEMA

Touka NPUNTOXEHMNH npupa L

AY BbI3BAaHHOTIO MU3MEHEHMUEMW
HOW CKOPpPOCT Weorkycama 3 biBa e T C A
CTeneHb NPOAONbHOI cTar
camMoneaipe genaeTcs B3auWMH b
LeHTpPa Macc U GoKyca caMo
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Ocnolin AP OGAMAMAMANs Ly MMM

fonoxXxeHne GokKkyca npu 6e30TpPI

3aBMCKUT OT yrna aTakKkmu.
[TonoxeHMUE LeHTpamMacc, - €.
Ta,onpegenaeTrTcsda B nNpouyes-ce nf
KOW camMonerTa, Va4 3napmmp adBKKCBN Yyyasm va
pa6boTkKkoin ToOnNnnNuMBaA, 3arpyskoin |
camMonera, MOXHO W3MEeHHATbL CTe
cTaTuMmyeckonm ycTtounuyumBocTu. Cy we
Ananas3oOH ULEeHTPpPOBOK, B M3p-epfen:
MewaTb LEHTpP Macc camMonerTa.
Ecnmnu rHpay 3 elamMmonerTe pa3mMecTuNT
LeHTpP MaAacc camMoneTtTa coBnRmagan™r
oypnert 6e3pas3nmyet K H aHp-y We H v
TPOBKAa B 3TOM Geimpduw®. Ha3bBaerT
CmMmeweHne uyeHTpa Macc OTHOCMW
LEHTPOBKW BNepe nonoedreyc nnepyouasoasiebT
cTaTMyecKyrw YyCTOWUYMBOC Te-, a
naeTtT ero cTaTMWyecKMU HeycCcTONnYM
Takumum ob6bpasowm, Ansa ob6e<cnevye
TOMYMBOCTNMW cCcamMoneTtTa ero- LeHT
AnNTtTbca Bnepeagun GoKycCa.

B aTOoM cnydyae npuMm CN@9ad9alKHOM
noABNaAeTcC s cTabunus3sWpeyown i

a, BO3 BpauwatweemHia caanpalH H bl i yr on
(puno. 6. 4

Ana cMeweHMa Gokyca 3a UEeHT
ropuM3oOHTanNnbHOE ONepeHMUeE.
PaccTodHME MeXAY LEeHTpPpAaO-M Ma
XeHHOoOe EKAXpnaas3bBaeTCcsa o03amnac(
CTW N0 N e psenucPwydump@skud 11 N
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o,=X;—X;

CywecTBYEeT -MORYUBMMHIBD R al
BOCTWU, KOTOPbLIA [JONXEH ObLTLE
[fTonoxXxeHne . M. , npun K oT-0
Ma N pjHoOT Yy C T3MaMibldAC L, € HT P O BHpeH ,
0eIbHO 3a0Hell YeHMPOBKOU. Mpun Takoia-y
MOoneT ewe ob6GnapgaeT ycToOoWu
be3onacHOCTHSb nonertTa. Pa
KcnnyaTtTayuunmoHHas+ LEeEHTPOB.!
npeagenbHO AOoOnNycTWUMOWN.
JonycTumeasne vag WM. camMeaene
aensaeTcs4 no YyCNOBUSAM 0 «
HamxypwnmsB cCcMbicCne ©6GanaHC.l
3axopga Ha nocapjpgky npwun wMa
AONYyCTWUMBIX yranax aTtTakunm nu
Mo 3 T epwoyrbHO nepeouss yenmposka O M P € O, € N .
M3 ycnoBunga obecnevyeHnma d-a
cajoO4HOM pexunme.

A n s HeMaHeBpPEeHHBbX camon
LEHTPOBKMU A0 X+#HlaZz %6 oGCAXa.B N1 4
Mpn nNnepexope € [03BY K 00B-b

Bble (GOKYC CcaMoneTa C MepLDaBek
yBenmumnBaeTcsa B HECKOI/ b&-0
ckass ycTOWYMBOCTbL pPe3kKo B

BaﬂaHCMPOGOllele Kpuesle

Bennummpa@apa o MbOHMOETHOE, @ BN 3 H 1 K
nNPpMW HapPYyWeEHUWUNU NPOAONbHOT O
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Ocnolin AP OGAMAMAMANs Ly MMM

M3 MEeHEeHNA Ar NAT aa TAXBMN C UM MOCTHb
OananHcupo8oyHol KpUsol.

Ha pwuc. 6.3 nNokKas3aHb @anaHCcC
TOWMUYMBOT O, HeycToWuyuMmMBOro un 6e

Puc. 6.5. Banaucupogounvie kpusbvie:
a) ycmouuuebslil camonem,0) 6e3pasiuiHblil Camoemn,
8) HEYCMOUYUBHI Camoiem

Yron aTtakwun, pp u0 ,k oHreoBGpaomvia eMr Cc 4
CUPOBOYHBLIM Y,LTOM aTakKkunm a

Ha 6anaHCUMpPOBOYHOM Yyrnae artTack
COCTOSHUNW NPOAONBHOINO paBHOBE

Ha yres@axyctTonuyumBbell CcamMdIIeT C

6MNNN3NpYyOWNHAMM (MOEBMEETHT TNWUKUPOB
HeyCTONUMmMaGTIabdbunnnsiaNzy LIGERB p &

NUYHBIN CcaMmMoO/B8ME, HTe. €.0 3AMEaT MH
GanaHCMpPOBOAYTHALKXN .y T 1 O B

Ilymesas ycmouuusocms camonema

Ilymesas (¢pmocepnas) ycmoiuueéocms —3 T O G RO C O

HOCT®Db caMonertTa 6es BMelWwWaTenb
CKO/NMbXeEeHMUue, T . e . yCcCTaHaBJ/1NB
CoOXpaHaa 3ajaHHOe HanpaBNeHWUe
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Puc. 6.6.Ilymesas ycmouyusocms camoniema

ObecneuynmnBaeTcCcHd nyTeBas -
BY WU MM pa3mMepamMu Bep Tel K
M NNeyYyoM BEepPTMWK ags HTO.T€0. VoMM
eM OT ULUeHTpa JgaBneHWSA B. O

Moa penceglomeio NMT Bpawaert

OY, HO ero u. wm. nNo MHepuumn
NBUXEHMNSA n camoner 00TE
Yyrnom CKONMbXeHusa BB. B pe:

ob6TeKkaHMUs BO3HMWMKZeTN OWIKOM
B O6OO0OKOBOM @dGokycecTEKEAa@Q /e
cTpeMuMTCAaA Ppas3BepHYTbCA nNo
Kpblla, Ha KOTOpOEe OH CKOIJ

B. o. cMmeuwaeT 60KOBOWN (oK
obecneynBaeTcCcsas wpyHmaAaene
MO MeE H TvaZb.A M
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Ocnolin AP OGAMAMAMANs Ly MMM

CTeneHb NyTeBOW cCcTaTunuye-CKOM
naeTcs4 B eipbwkédonol Qcdbgduyuenma mo-

MeHmMa PblICKAHRbA NO Y2y CKOMbIAHCEHUA m€ .
dPnsmuyuecompengensdaeT BeAWKUHY |
sdhpunumeHTa MOMEeEemRA PHBORABEKS®SINbL
pn3mMeHserca wHa 1

Y camMonerTa, obnapgawwer o nyT
OH oTpuuarteneH. Takum ob6paso
npaBoOeE Kpblno( B)O,NMOCKUBT/EANETHCOSE N |
MOMEHT, Bpawawwnm camomeT BN
eHT /enTpunuuatenbHBbN.

M3 MeHeHNE yrna aTaKkKwnu, asbinyc.|
MTEeNbHO BAMAKT Ha NyTeaByllw VY.
OHe 4yunmcen M o1 0,2 po d-, 9 cT
TUW NPakKTMUYEeCcCKW He MeHAeTCSd.

O W

ITonepeyHasi yCTOMYMBOCTH CAMOJIETA

Ilonepeunoti  ycmotiuusocmovio Ha 3 biBaeT 64 cnec
HOCTb CaMonnéTtTa 6e3 BMewaTeI b
3afaHHbBW Yy rwmn KYPEMHm@BaAaHATH- CAYy Y
HUKIWNIAN KpeH.

ObecneynBaeTcCHd nonepedyHasa Yy
M BepTUKaAaNbHBLM ONepeHNnEM.

Mpn co3paHUWU KpeHa HapYywaerT
m G M NoaBnNAeTCHd HeypaBe-OBeWwe
ca,GuckpuBnawuwasa TpaekKkwka-opuit
wasa CKONbXeHWe camMonertra Ha on
O6bTekaHMne camoneTtTa CTaHOBMUTC
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Ana ,T4yotTrooc0 bl caMoneTtT caMocC
BO3HMKaAaWWMN yron KpeHazs- |
nancsa nonepeYHbBbMe®mawmn M
camMoneTtTa B CTOPOHY OTCTeak

obxopagumo, LIM'",Q6bI ; (7/
GOKOBOMN aPo K y=Cy; H ,
X0oaAunncs 5)5‘?

M

L BT pa ac-c c a
nea " cosfasain-
BOCCTawaB/ausa
wum nome HT Mx =
Zy. G G

Puc.6.7. Ilonepeunas ycmotiuusocms camonema

Kpome TOT O, noAaHATOE ndo-n
Xewm, nogbeMHada cuna Ha H
ONyuweHHOM NONYyKpPpLIE, 4y TM-

NMOMTHUT eFNGHOT OHaBNMBAtWeET O
CTeneHb nNonepeyvyHOW YycCwmoMn
BaeTCS$s B®IuBIIHOTHVOMWEHMA KpEeHA NO Y2y
CKObIICEHUs MY
dnsvmueckompenmenaer Benuuy
KO3 QM me HT a MOMEHTAaA eKpPpBHA

CKONbXeimh s
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Ocnolin AP OGAMAMAMANs Ly MMM

Y yCTOWUYMBOYHOMBOTNBABPBUUN C
K .

mZ< 0, T .

Puc.6.8. Bausnue
CMPenogUOHOCHU KPbLid
Ha nonepeunyio yCmouduueoCcms

YMeHbWaAaWT

HOT o Kpblna,

HOe V.
Batwler o

212

Mpwn

n

H
H

T O I3IJ3WO0O W oOXO0I31T=s

bnonoxuntenbaeoe

ne), B O3 Harikuate T

bIW MOMEHT KpeHa.
CTpenoBUuagHBLIE K p
Me T BbICOKYa- cTer
epeyHon ycTOMYNBO
KO/NbXEHMUMu cTpeno
p blMa HoOpMamBb H a A
awouwaa cKQpoe-tTn V

TOMY n noagBH@MHa S
NyweHHOM [@&l-y K P bl /J
bIBaltlTC 4 60nbuwe,
OAHSMONIOSABIANFH-€TC A
OnNHUTenbabUmmMsicT

y owun in MOMEHT
mc))o6. 8

a
npu CKO/NMbXEbH-UNMN H
C
0]

nonepeydyHyYyw YWETOMWAN

npumpapaBas KpbAy o0
3T OM Y MBEOHCLCLT &REHTaCBs

MOMEHT a.




Puc. 6.9. Buusinue oopammnozononepeunozo V na nonepeumyio ycmouuueocms

MpamMoe nonepeyvyHoe «V» ekf(
PeYyHYH YyCTOWUYMBOEYIMEHBG P&
T. o. cTeneHb nNoOnNepeyYHOIm
camMoneTa ®aBWPEMUHMa NO0NeTa
CKMWNX napamMeTpoB, n 3 KOTO
OKas3bBawT y I bl CTPEeNnoBMU[L
V Kpblna, yANTUWUHEHWE KPpblna
onepeHwunsa.
bokoBasi ycTOMYHUBOCTH CamMoJIeTa

MyTeBasa MW nonepevyHasdAB@H
PaccmMoTpum, K npunmepy, {
Kpblna npwm pas3BOpoOoTEe caMoOn

Puc. 6.10.06mexanue cmpenoguo-
HO20 Kpblid

Hop mManbH asda-
nAwWwas C K,H@o
| OMepexXa ol eym
&Lﬁﬂm Kpbine 60/blWE

)
¥ ¢ ()(‘ﬁ
r73d

213



Ocnolin AP OGAMAMAMANs Ly MMM

oToome €nepnoBaTesbHO, moneenbem
Xalomwme nonykKphhyphbabyYpetr ©O601bwe nc
CUNBbl OTCTaWWET QM NY&KPWIBAT &T €
neT HayYHeT KPeHWTbCSHA B CTOPOH
Mp wn HapyuweHMNMNU nonepevyHOTr o p
HaYMHK@/Tb3NTDbL Ha onyuwhedd-oe 1
BOE€ CONPOTMUBNERMOGAY KNPObIYHAA T O K & X
MEHbWe NOGBOBOINOo CONPOTHWBANEHMN

Kpblna, T. K. noAHATOE NONYKDPHLIJS
B pe3synbTatTe camMoneT Ha4lvYHeT f|
KpeHa.

Takumum ob6pasowm, NnPpwW Hapoy-WweHU W

CTM camMoneTa Hapyuaasde TY @&@TF O€eiryo
BOCTb MU HaoboporT.
COBOKYNHOCTbL NyTeBOMW M none,
H a 3 bl Bb@kedai ycmouyusocmplo C @ MO 1€ T a .
BokoBasa cTaTwmueckasa YCKT-0MYNE
TepuMsyeT paBHOBecCcMEe MOMEHTOB
Ana ob6ecnevyeHnda xopouwewnw 6OK

BapbupywT TaKuWMKU napamMeTpamu,
Kpblna, yron nonepe4vyHoro V, nn
HopmanbHaa ©6o0oKoBasad yCcTOWYKMB
onpepgeneéHHbLM COOTHOWEHNEM M
M NyTeBOW YCTOMYMBOCTHDbIO.

Mpwn 60/1b WO I nonepeyHoOW YyCTO
nytTesaMmonert nMeeT CTpPpeMNeHNe
C Kpblla Ha Kpbao.

B o6bpaTHOM Ccnydyae camMoneT AB

Bonpochb pgnda NOBTOPEHMWA
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

1. Ocm KaKoOW cucCcTemMbl KOORp,
paweHna camMonerTa?
2. Korga MOMEHT bI, AencTmBy |

anTCcd NO/IMMWKMTENTbH LI

3. Kakmmm yrnamm xXapakKTeap
onetTa B npocTtpaHcTBE?

4, UT O Has3blBaeTcsd YCTOWNYNE
OMEeHTHbL Has3bBawTCcAaA cTabun
5. Kakunme BUuAb ycToOWUYMBOCT
TaTMUYeCcCKON ycTonWwumBoOCTWN
6. Kak co3pgatwTcsda NEMAEHIMEY
amMoneTtTa obecneynBawT AewM
/. UTOoO Has3bBaeTcCsH4 npopgpoab
oneTa?

8. Kak obecneynBaeTcCHd npo
amMmoneTtTa? 4MTO 4aBNAeTCAa VO-p
ocTn?

9. Kak BAmMnAaerT Ha MNpPoOpjo J/HbH
poBKa ac?2amMmonert

100MOXHO N nNeTaTb Ha Heyc
l1.Kakyw 3aBUCUMOCTHb nowx-a
ble Kpusble?

122Kakoinw yron aTtakunm camMmpil¢
OBOYHBLIM?

13.KkakoBO ycnoBue nNpoAaODObE
eTa? 4YUTo0o Takoe @OoOKyc cawm
4. 0ante onpepgeneHmen enoyoanTen
eTa. KakoBO ycnosBue nyT:
yTeBOW yCTOMWNUYUMBOCTMU.
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Ocnolin AP OGAMAMAMANs Ly MMM

15.K a K obecneuyunBaerTcCH4 nonepe:
camonerTa?

164T0 nNnoHummMaeTcsa nopag O6akKkoBOMW
MoneTtTa? YemM oHa obGecneyumBaerTc
17N306pa3unte 6GanaHCUPOBOYHLbE
YNBOINIO MU HeycTOWYMBOIO CcCamMorne
18.Heob6xopagunumo YMEHbLWNTbU-NONEC[
BOCTb CcamMoOonerTa. Kak Ans-3T0T
waagb Kpblaa, nnowapagb BepTUKAaAnN
cTpenoBugHocTun wunVkpgwmahonepeu
19.9KakKk cnepyetT MNW3IMEHWUTHbL bnaouwa
eEepTNUKaAaNbHOINIO onepeHNAa, ONUNHY
acTelnn dr3endxa, UTOObL Ny-BeNnNunv
ocTm camonerTa?

20 KaK M3IMEeHUWTCAa BenNnuyumwm-a npo
sMmpywwer o MOMEHTa, ecCnibl-yMeH
na? TJTloyuemy?

21 KakKoe BNUAHMNE H a nNpPp®AaoNsbH
OKaXeT YMeHbWeHWEe LEeHTPOBKMU C
22 Kakne wmns3obpaxeHnmda onpepens
TUMbIX LEHTPOBOK?

23.BnunaeTtr nAnM OTK/IOHEeHUE 3akKpbl.
yctTonuymBocTb camMoneta? Tlloyemy
24Ha3oBUTEe NPUUYUMHY KoneHbarten
CTMW camMonerTa.

25, Kakoe pencTBROENANME OP Y QG T
MeHTB? [TIlpn KaKuUX YCNOBUAX OHMU
26 Ha3oBuUTeE NPUUYUNMHY cCcnNUupanbHDO
camonerTa.

W @
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

I'naBa 7 YunpasiaseMocTb camMo0J1éTa

YnpaBndaemMoCTbll Has3bBaeTcC
pearmpoBaTb Ha OTKI/NOHE®H ML
BONe nNunoTtTa BbLNONOAHATbL MaH
HUMW, ycTaHaB/1NBaeMbIX nee:i
nnyatTaumum camMonerTa.

yal



Ocnolin AP OGAMAMAMANs Ly MMM

Cmamuueckas ynpasnsemocms — C N O C 0O H®GT b C
netTa nopjg AJAeuWcTBUEM pynecid- ypat
CTAaHOB/EHMUA UCXOAHOTIO pexunmma

Hunamuueckas ynpasisiemocms —C MO C OO H®CGTHb C
netTa nop pAJAenWcTBUMEM pyneunw Hap
M3MEeHEeHNd pexumma nonerta MM B

B oTBeEeT Ha OTKJ/JIOHeHWne opr atH
noa A[AenWcTBUEM ynpaBansawure-r o M
CA OTHOCWUTE ENHLH.0 BepapyanewaaT e

C A y I nbl aTakKkwm, CKONbXeHns n
paBHOBecCMUe C W n MOMEHU GO B, C
HeBp.

YnpaBnawwme, Nn\PpeEMEJHTILE Ba s - conp
HINne MHEepPLUWOHHBbBIX, AemMn dupyoWwn .
WMnx MOMEHTOB, BpawawDZ, 0MdmMoner
nn ox. B cootrTBeTCTBUNM C B-TUM Q
AONbHaASA, nyTesas Mnu norepeuy.l
NMNyecTBEHHO ynpaBnaemocCcThb M O
cTeneHbW ynpasndaemMocTun,0-T. e.
BepHeTCHda camMoner npl}i, OUTTK#1 OV € t
nNnoBOWKWOpPOCTbLIW BpaweHMa. BBONb W:
naemMocTwn penaert camMoneTt-B y n
rnwml

OTKNOHEeHWUS OopraHoOB YynpeaB/aeH.V
MW YyCUNUS Haa pblyaraxm-ynpaet
Ma nonerTa.
B NpoAaoONbHOM ABUXeHUU B Kad
pexXxmparEg cmMaTpuBaetTcsas BUMDH yCT
netTa camMonerTa.
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

B 60KOBOM /JABUWXEHWUU B Kuau
MOB MNPMUHATO paccmMaTpuBaor-b
BaHHOE NBUXEHMUE KpeHa,
39NEepoOHOB WU pPpyns HanpaB/AeH
M3 0NMPOBAABUXEHMNE PbICKaAaAH-b
HEeHuWneM pPpyns HanpaBNeHUSH.

IIpoxoabHas ynpasjisieMoCTb

IIpooonvuas ynpaensemocms —3 T O CNOCO6@-0
Ta UMU3IMEHATbL Yron aTtTakKkun oo
AONbHOW ynpaBnsasemMocCcTWuU caa-M
T bl.

Ana yBenunmyeHunda yrana aTrak
cAa BBepXx, a AnsBENB. yODeHW
pyna BbLCOTb MWU3IMeHHAET C Nbe-K
HOIFro onepeHMWA U BbI3bIBaerT

MOMEHT a
A'\/Izynp = Rco.Leo

Mo meAM, ,,J1 p €0 [oumEeemun o no -4
BaHne capamwarda, er oOZBO WP WE
yron aTakime WamMeaHeaTaKUUWH €
He B dopkuypcaell@m@ e e MHONW C U N
AY

M cTabéunusunp yiadilyziYam o m p eall- 0
eTcd 0O ORAEA OYEMaAaNnNnpopnoInl
gencTBYyOWUX Ha camonert, H

*Mz=AMz, -AMz, =0

cmab "~

boxoBas YHpaBJad€eMOCTb
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Ocnolin AP OGAMAMAMANs Ly MMM

Co3pgaHuMe KpeHa Bbl3blBa®ea BA&O.
onyuweHHOEe -Xgprepdrw., WMispn HaAMYUN
BOCTMWU, noaABUTERoGopamasgoogcpAaearT
CUWTEenbHO ULeHTpa Macc @awMONerT:
MocnepHnunmn 6ypetT U3IMEHSATbL YT O
pa3BopaymBas ero B CTOPOHY K|
C nonepeyvdyHOWN aymepadlnpadiseMoane T C A
camoJjiema.

MPUT KOMOHEHWNUN PynNsa HanNnpaB/eHMN
nawWwnin MMayMe HW3 MEHSAOWKMA yron c

camMonera, T. €. ocywecTBNnAaerTcC:s
camMonerTa. M3 MeHeHNE yrIrJ/ea CKDO
CMUMMETpPUYHOE oOOTeKaHuUe caMon:¢
naepeyHOW yYyCTOMWMUYMBOCTMU OM-PMUBOY/Y
M € HAMA, Hapyuwawuwer o nonepevyHoOe
OOHOBpPEeEMEHHO C NyTeBmikpeddY [ €T
Haa Yy MpaBnNnaemMOCThb. Mpun K Oeo-paounHY
HUW S3/TepoOHOB WU PpPYynsda CHaWDpPIEBI/RE |
coBepwawTcsda 6e3 CKONbXeHWNHa.
OCHOBHObBIMM da K T OpamwgrkosyB-11 U A 10 L
ynpasisiemocmp C a MO N1eTa, daBngeTtTca: yr
rpys3oB, CKOpOCTb nonertTa.

Ha OG6Gonbwmx yragax aTakayp-MOXe
WweHMWe OOKOBOIW YONMTpPoOgOBO/EA €3VKC /T Y, a
B e€eMpmeHUNW camMoneTa K pas3BoOpoOT
OTKNOHEeHWe 3/TepPpoOHOB MNYyMEHSAE
KpPpbllbes. Mpu OT KB/BOGHPEXH NWIT 0311 €3]
M3 MeHAaZ,C ARQAMN OTKJ/TOHEHA&N B HMU
B pes3synbTaTte 3T 00raod qwmlnmeg H S 18IT C/l
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

G0OBOro CONMPOTUBMAEHWAAMYM  TH

6GoNbWMX YT TAX DIBREMEHWMS N
nNepoHa, 3TOT MOMEHT OKoa-3
MB KpPpeHa. UTO0Obl Yy /TyuywnrTeE
a 6onNpbWNX WPMEBEHADBKAWHJ
oe ynpasBnevmn e lxps/me pOTHAM € 6 T
OHa BHMWU3 nNpousBOAMTCAHAY
PasHoc mMacc, yBenuyunsas
Meuwabe T Yyr /JioBble CKOPOCTM-
AaeT ynpaBneHWe, Tpaeka r mmaky
TKNOHEHUWA pyneimn. YBenioy e
blwwaeT 9dPPekTMBHOCTbL pyne

T I T -

W oI

Oc00eHHOCTHYCTOMYNBOCTH HYIPABJIAEMOCTUCKO-
POCTHBIXCAMOJIETOB

HapyweHwnsda paBHOBecCUaA, eycC
MOCTMU nNpPpun OBGONbLWUX YWKNCIN aux-
eMcC XMmMaemMogmyma BW3 yBenmyeHd
gencTBYyOWMX Ha camoner.

3amﬂeu6aﬂueenukupoeaﬂuec B O |7| CTBeHHDO
AO3BYKOBbLIX dopmM (npamMoe K
PasBurtwue BONMTHOBOT O Kpunswu
cMeweHne LeHTpa pfJaBesHMA®LT
MUKWNWPY WK MMzMO MEEHKTOT OP bIX C
HacCcTO/NbKO BenNuKk, 4T O N pun-B
poBafHmec. . 7 Mepblapoopbbb C
CBOOA T CA K  YKBPEWITUMHYEEHCUKID T ™,. Uy u
Pesxoe kabpuposanue C B OMWCTBEHHDO C
CTP@BUWAHBM UTPpeyr onbHbBME K
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Ocnolin AP OGAMAMAMANs Ly MMM

AN WWOTIT © SS9

I X O I I I T TT3d

OBUOHO@TAMH UMMH bBIA CNOW CHBeEeKaerT

a, YT O NPUBEMUCPpKBEXMHME@T OK a
T ack ¥, . [Mpun 3TOM B cCcpepgHen Yaoc
g CuMna BO3pacTaeT,eTx&dHa Poay
amMonerTa cMeuwaeTcCH4 Bnepeazg. E
nepeagun MaemwwTTpa caMoOnNeT U-TaHeT
bl M . Mp wn YyBe/TNnYeHUMU yr na

ecTabébumnunsanpytwmnmi MOMEHT, Bt

abpupdmpaie e 7. 1,
Mepb 60pb6ObB CO CKJ/TOHHOCTUbLI

abpmHmaB ac oCTOAT B ycTp@aHeHUMU
oKa K KOoOHUaM Kpbna (nesp-emedHt
OAMHaAMMUYEeCKNEe HAMAUNBGIEIL,K a B 3 KL
pblna WU T. A4.) WU B C@AO®3 PayHIEM .O
3axknunusanue pynei. YBenunyeHune CKOPpOC
pBAO A M T K BO3pacTaHWUIW WaOPHUPHL
OpPpbIX T@BIOJIIBO CcO3JgaeT BNHeyvarTn
yneiw (9nepoHOB) U Tpeby-eT np
oycumnunutenemnpamsneMILT eav@&M o/me T 0 |

Obpamuas peaxyus no kperny 3 a K 1oy a e T C 4 B T
PpW OTK/NTOHEHWUWNW Ppynsa NOBOCPOTaA
OHY, NPOTMBOMNONOXHYIW pas3BOp
eakumsa CBOMWCTBEHHAaATO/NbIK-0 Cal
bBIM KpblnoM. OO6©DBSHCHA3eaT CCAr GINTbOK T
n A Shhek TCVmMOMY K 0 {HiN® © B OKas
€eo0AMHAaAaKOBUbLHWHa MEHGHIE® W N+ We

a BHY @B HwoeM oMy npu nenerTe
TAaXx, KorMpd+, mozdhprndiyg e a mHer o
pblla OKas3blBaeTcCcsd 3HAaUYUHT-eNbHO
e(@unc.. 7.1, B)
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

«Barexwmwrxay—CaMONPOMN3IBONbHD=E
eTa NPU HeWTpPpanbHOM NO0ONO
TOToOo ABNAeTCHA reomMeTpunuy
ECUMMETPUYHOCTHDb Kpblaa. |
KOPOCTHOTINIO Hanmnopa BO3HMWUK
PYYeHMNA U paamaun an @n WK pl
onneTe Ha O6O0ONbLWWMX BbLCOTay
poMcxoaunT HeoaAMHAKOBOEe P
Ansa O6o0opbb6bL C «BaNlexXkKoiun»
OHCODPKYMK MNOBbLWAKWT TOYHOE-T
OHT a, NPUMEHAKT «O0CBCTL
obecnevyeHNUN HBEAPATBRIESH HID
6GTeKaHMUAa Kpba N 0 @WMUENTTE
NbHBX HOXeW, BKJAeNaHHbIX
Vmenvuwenue s¢ppexmusnocmu pyneti u 31epoHo8. Mp
OAB/IeHUMN 3 0H CBepXxX3BYK
bIK alOEMN XCCK a YK IR HYANTOY MEHD
JHOE HNUSA pynenw WU 3NepoOHOB,
OTOKEe WN3IMeHeHWeale & ) e Howso
OKa He pacnpocTpaHdaeTCSH.
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Puc. 7.1. Ocobennocmu ycmouuusocmu u ynpagisaemocmu
CKOPOCMHBIX CAMONIENO8

Pesepc oneponoe—3 T O obpaTHOe afeuncTB
BO3HWKa AlIE e 6 OB b WK X ynpyr unx /
KpydyeHnsa Kpblna

OTKNOHeHWEe 3/TepoHAa BbIakiBaeT
TEeNbHOW as3pou HA MK YOeACHKOOBID € o118 A
nepemMeuwaerTcHd LEeEHTDPp LaBneHWA

Aaedopmayuma KpydyeHusa (pwuc. 7.
M3IMeHAET er o, yron aTakKkwu, |
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aspomguwackay. cMaapaBneHms

HUTE@NbHLX CUWN NPOTUBONONO
Ha Manbx cCcKoOpoCTAX nNnonert
HeBenkwim,a Wu

AY, > AY,, . Mpwn 6G0NbWKMX CKOProC

HbIX CaMONeToB C TOHKWUM KQ
AedopmMauLnun KPHWYERAROBIKLMNOIMA
AY,, W 3 N1 e peoa®T O ®eamTCHTOBEN € .

CKkopocTb NoO.aemNnGsAY, N pHaAKBGIB

KPTMMHEeCKOMW CKOPOCTbLI penBe,jf
eTV¥Ep. peBepca.

A3poauHAMHUYeCKAsi KOMIICHCALUS
pyJieii v 3JIEPOHOB

YnpaBnaemMoCTb CaMOTIewmaw-o

A M, KOTOQpPS®LbIE MpuMKMTamjgblB aee€r-
HWA. BenunuynHa 39T NX ycun
oT KUWNHeMaTMnUYeCKOMW C X €& M bl
HO n oT Be/1TWNn4ywunmHBbI al’3apoagil
OTHOCWUWTEeNbHDO oCwm B pPpaduwe HIn-4
KatwnwnmX mMXW OMHXe HOA U .

llonsamue o wapnuprnom momenme. Wa p HMg-H bl
biBaeTCH MOMEHT a3 pojgwn Hra-mM
HOCUTe/NNbHOWEeRBDA DCMN Bpa

w

M, =R-a
ropk—aspoagmHamMmyeckKkasnas Har [
a—paccTOdAHME L. 4. pynsa o
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Puc. 7.2. Ulapnupnwtii momenm

llapHMWpPHBE MOMEHTHbHL BCerTga nNpo-c

KNOHEeHWNWw pyns4a, M NO3TORMY BbLIS3
MaHAHBIX pblYyarax, KOoOTopble npeo
Wla pHMWPHLIN MOMEHT cuyumrtaeTcsH4
ecnmn OH cTpemMuTcsH4 O K/NOHMU
POHIOBTIOXMNUTE/TbHOM HanpaBAEHNMN
BHMUS3, Py b -HEM@pamBOol,eHAPaBbNA 3
BHMW3) .

BenmyunHna Mw 3aBucumtT OT GopmMm
(anepoHOB) , yr nos n X OTK/NTOHE

MW NNOTHOCTW OKpYyXatuwelh cpeAjobl

bopmMyne:
My=m, b, q,,

roe—KosPPMumMeHT WapHUPHOTNO MO
S,—nnowapab pyna B M,

b—cpeaHaa reomMeTpuueckas Xopi/
_p V-

o a R
q, —CKOpPOCTHONW Hanop- o6nat
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Yy COBpPEeMeHHbIX CKOPOCTHBbI
bonbwne pasmMepb OpPpraHom®-
wu X nonert o 60M1bWKMMNU C K
WapPHWPHDBE BMOINMEKHT. bl

AapoagunHamMumuyeckasd KOMMNOEeHC
CANYXWUT [ANA YMEHbBLWEeHMA yacu
rax nNoOcCpeACHBOMUWARE@WMPWO®Tr O

MpuHUMIN nwooéoun aspoaguvnHam
3akKkfnwyaeTcda B TOM, 4T OO bl
NMPW OTK N OIHHEe Hanaup oaM Ha MU 4 e C |
BpalweHwuwa pynsa.

CywecTBYIT cnepgyiwwume B U,
eHcaumnm:
oceBasf KomMneHcauwuasa,
poroBasa KomMneHcauwsa,;
BHYTPEHHAA KOMNDEHCaLUM
C e peBHOCKaouwns ;
) TpumMmmenp.

Ocesas komnencayusi C O C T O U T B T OLUAe,-
Huna pyna (Mmnanum 9snepoHa) €M

wa g b, pacnonoxXxeHHasa Tnnepse-q
na 2B8% oT nnowapgwun pynsa. K
yacTblo pynsa, pacnoioXeHHO

L >0 I
\'/.J

Puc.7.3. Ocesasn xomnencayus
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ég
|

M CMelWweHMUN OHCau3 a@mp aouTe HMe p e
MKW 4YyacTbpynsa, HaxogsauwascH
mMneHcaTop) , co3pgaeT wWapHUCP
K a. Q9T 0 nNnpuBegeT K WPMEHb L
HOTIT o MO Me,Har)a. (Bawen ofc.-b3 B p a
CTUTb C LEHTPOM HOMPEH/HEAH VA [
T CTaHeT PRABALIMOVWEAEAT TMNONH
MMNEeHCUupOoOBAaAH. Mpwn AanbHenLuU
n A pyns Ha3afjg nNoOSaABMUTCA
Oro 3HakKa. aBOeHBOENARG I
nepeKkoMneHcauunem -pyn«a.
KeMNnepeaunmsa He [001-yCKae
nNoAB/eHNWI OoO6GBpPpaTHBBX YyCMU]J

ST OWOWO=Z2WIw—X
I NI T

OCTOPS—TYDOT XDZISIXDT

as KomMneHcauumsa WUMB®@KO P

OT bl KOHCTPYKTWMWBHOTIID- BbINO

MMNYeCKMUKX XapakKTepuncrtTWnmkK.
/ Pocosass  komnen-

h‘-—_._‘_-
el TR 0cs fpagenss. COYUAC OCTOMUT B T
‘ UTO Nepejf O0CbLI

weHmsa comw-gatT
N O ITHENN b H1YOO

wa gopor , asapoagMmHaMmyeckasa Har |
KOMMNUP N @LWKN i MOMEHT. Axpmolm|n H a M
BO3HOMI@A Ha pPOroBOM KOMIpeHCaAT
HUPHBIHN MOMEHMOXHIPIOTMSG 0BpE-aKYy L
HOMYOMEVH T Y oT OCHOBHOT OO pyns4
YMEHDLUREMb PUPY OWMIA WapPHUPHDLIK

DOOI-AT DODTYPOIDT ®»OOTDT
E
®

© 3
SO0 =
QD

b

J

Puc.7.3. Pozcosas komnencayus
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Ha COBpPeMeHHBblX camMonerTa
pumMeHAEeTCHaA CpaBHWUTEINb HBO-
OMEepHbLIN 3dPPhekT KOMMNDEeHCal
pm 6 0NbWKUX YyTranax OTK I ObH-€
y NOTOKa OT €ero noBepXHOC
Buympennsaa xomnencayus, WwnpokoO npuuw
nepoHax, ocywecTBNdAerTCcCel-
Myeckomn neperopojakwu (o
OMEHT YyMeRBmLagapa 6GomeawT
y 0wmn x HakoMneHcaToOp, p a
Yy3IKUMN WwWenamMumu BHYTPU on

Puc. 7.4. Bnympenuasa komnencayus

BepXxHAasd yacThb nonocTMwn r
MxHem Tmnb6KOMW p[gnadpar Mon.
OTOKeMObOTekKkaeTCS4a, a Hax-o
OCTW aOAaBNeHWn, BO3HWNK awLLU
eHunn pyns (anepoHa) . N
oMneHcauuMmn 3aKnawyaeTcsa B
HOCUT HWUKAKUX BO3MYLEHMUI
aXHo npu O6xNMMwMXx 4ywucna

HepocTtTaTkoM TakKoOW KOoOMmMeEH
eHune AvMana33oHa OTKNOHEH
ocobeHHOCTWNW, NPUW TOHKOM
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Ocnolin AP OGAMAMAMANs Ly MMM

Cepsokomnencamop —3 T O LONONHWUT @ADL HbINR
HeMaTundeckKH” CBSA3aHHGBbIMN @d- OCHO

BUXHOM waIEPEwE N 4 : Mpwn OT KO
B OLHY CTOPOHY CepBOKOMMFeHCaT
TUBOMNONOXHYI, BCnepgcTtBue 4yer

LeNncCTBYWT aapognHamMmyeckKkmue Cc
WapHWUPHBIAW MOMEHT pynsa.
AsapogmnHamMmyecekas KoMnaHcauwm
BU/IbHO H&®dLJO0OYPP@HbLWAET WapHWPH Db
He CBOAWT ero K HYy-”"nw.

Mpu NPOJONXUTEI b HOG/M OGNnooOWipeerie
Me uenecoob6pas3HO WaAapPHWUPHBIK MC
Ana 3TOW yenum NpUMEeHAKWTCHA Tpwu
Tpummep — B CNOMOT aTeNnNbHasHs pynesa
KoOToOoOpasad Yy oTaH &aB /B/aBjaHee I wa C T U
poOHa, He CBA3aHHad KUWUHeMaTMUY:e
nasa. leTuyunk ynpasnaeT TpPpUMMED]
KabwuHbl. OCHOBHOEe Hadbrhaweiue
poBKa camMonerTa.

{ ~ i ‘.,'
P gy —F f_!'

.ﬂl 1 A O - Puc. 7.5 CepsoxomnencamopPuc. 7.6. Tpummep

nydyeHmns4d

Hy/1Teeo WwapHWMWPHOT DN MMENIE HO TaK J1 O H
H a COOTBeTCTByI'OLIJ,I/IVI yron, nporT
yrny OTKMNTOHEHMNAHA OCHOBHOT O Ppyn
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

YMEHbBWNTb WapPHUPHBIA MOME
TakXe OTK/NOHeHMUEeM (nepeecT
pecTaBHOrNo) cTabunnusartopa

llepecmasnoti  cmabunuzamop, yCTaHaB/J
B nNoneTtTe Ha HEKOTOPbLIW yuw-o
TEeNbHBLX NoNnNeTax Ha onpepge
Heob6XxoauMble yrabl OTKI/MOHE.I
B 3HAUYUNTENbHOWU Mepe CHRX:
Mble NeTUYUNROMNPaAPWMEKMNSA.

Mpun ©OGoANbWNMX CKOpPOCTAXP
HUPHOT O MOMEHTa 3HauYunTen
CXMmMaeMoOCTb BO3AYXa.

Mpun nepexopge OT [03BYKYOB
K OB blM npoumcxoanrt cyuwecrTB
WwapHMWPHBbIX MOMEHTOB, Tara
ynpaBneHmns4a. YnpaBneHune 1<
BYHWMNX YCTPOMCTBB CUCTEME
HEeBO3MOXHBbIM.

YcTponcTBaA, BOCNPUHNUMALIOL
ycunmga Ha pblyarax Yy duppayBufl €
aumensimun N Bycmepamu. Mpwn Hanwnyiune -
N$+BCNOMOTaTeNbHOTIoO MeXaHHu
namMm, nNeTyYMK ynpaBnaeT VY X
YTO ropasppgo ner ye. Uem vyn

Ha ©O6onbwmx camMoneTax T Hu
B HacToOodlWee BpPpemMsA efWHCCTB
YynBawWMM NPUEMME@MBDEY AT I@X MW
HunA.

2%



Ocnolin AP OGAMAMAMANs Ly MMM

aelod Komnescgyus

1
buympenyas  Komrerecoyus

Puc. 7.7. Buost aspoouramuueckoli KoMneHcayuu
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Bonpocbh ANnNA NOBTOPEeHMUSH

1. UT O Has3biBaeTCcCsd CcTaTuyec
2. UT O Has3bBaeTcsda OUWHAMWUUYE
3. Mpun 6O0NbWOWR W NNy NVPAABOMA €
camoneta —cTporll B ynpasBn

4 YT O nNnoHmMMaeTcsda nopg CTern
5. Ut 0 obecneuynsBaerT npoaAaoc
camonerTa?

6. UTOoO Has3bBaeTcd NpPpoAObH
7. Mouyemy npw OTKNOHEHMUMN
pa3BOpPOT CcamMopema?B CTOpoO
8. UTo HeobGXOA4AMMO 4YTOOL n
He BO3HUWKanN KpeH?

9. Korpga 1M 3ayeM nNpumeHAdae

OTK/TOHEHNEeE 31epoHOB?
100MT O nNnoHumMaeTcd nopag Ao
HeHuemM 2N1epoHOB?
11.MMepeyncnunTte OCOOBEHHOOTYV
CTHbBX CcamMoONnNerTOoOB.
124To03BBmaeTCcsda paBeHCTBOM
13.4n 4 yer o NPUMEHSAETC AM- a
neHcauuwa pynenw U 3Ne€epPOHOB
44T 0 Has3biBaeTcsd ynpaBbigae
15. K a K KONMMnNYyecTBEHHDO MO X |
ynpaBngemocTb?
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Ocnolin A OGMAMMAs LG OMRENAN S
PA3JIEJI 4.0CHOBBI I'H/IPOABUAIINN

I'naBa 8. OcHOBHBbIC MOHATHS THIPOABHALIMH

O6bwme NOHATUS T UAPOMEXAHMUKMN

[MapoMe xHIB KLE N rmappomMexaHMuK
wmm B3ammopgemcTBUMEe BOAObL U nNe
npun MUX ABUXEHMUM NO BOAE MUAWU H

fMmaopoCc FPRABKIE T T NALPOMEXAaHUWUKMNU,
paBHOB@EMIEMXM NeTaTeNnNbHBLBIEK- anna
CTBWUE HaAa HUX BOAHLI.

FvmaopoAvHpMmBKIE N T NWAPOMIEXAaHMUK
uwem BO3genWcTBUMUE BOAbL Ha-MOpcC
paTb NPV UX ABUXEeHWUU NO BOAE.

MnaBaHyBENXKEeHNE MOpPCKUXa-neTarT
paToB no BOJje Ha MablX CKOPp
netTaTtTenbHOrNoO annapaTta YpaBHOE
YyeCcKOW CUNOWNW noagpgepxXxaHwmsa) .

MnaByYyeCMBGCOOMOPTEK U X neftarTe]/
annapme/tromBaTb NpW 3ajaHHeM Bec
AeNeHHYIW BaTepAUWHNI NOAKMN.

OcTOMUYBMHBOIRACOOHOCTDbL MMO/EHKa tOLULE
ro netartvennbH@MO OAKMOMHEHMA N B
npepenax oOoOfT MCXOAHOTO JI-00Xe
BpawaTtTbCcsa K HemMmy.

HenoTonnsemOoOOTBOMOPTEKUUX- NeT

TenbHbBX annpnua paartodn TeHMWNU 3apjadt
NOAKWN CaOXI@BHHEE Tb U OCTONWYMB I
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

T NUWCCWPOEBIBHIDKEMUEC KN X NeT
annapmao OBOBEPXHOCTMWN BOABI;
Ka Ha BOAOY YpaBHOBELWW B ace-T
AVMNHAMMWYEeCKON NoagbeMHON cCwu
YCTOWMUYNMBOCTHDb r AU CC 0L @ H &
MOPCKMUXNBLIHEBLTXa T@NBI@PEBAT DIBAC b
XOOLHOMY YyCTaHOBWUBLWEMYCSAe-T
KpaweHunsa penmcrtBuMA BO3MYLWa
MopexoagHoOooD606HOCTDbL NW@I-0
CKOro netvaTenepar eaapganapa
BO/NTHEHUUM N BeTpe K O6e3o0y,a
MaHeBpuUpoOBaHMWI Ha BOAe, B

BOoAOY .

OcHogHble I1emeHmbl KOHCmMpyKuuu zudpocamwzema

Jlooka — 0 o H a ns3 OCHOBHBIX Yy ¢
MOPCKMWUX eTarT e TbpHebOxH aasHmadpe
obecnevyeHNsd er o nnasyu

yCTBBAOUCOTRMN XEHUS NO BoOAe MU
Ilookpobinbhbiil noniagok— N O M J1 aMBOOPKC K 0d& -O
TenbHOT O paancnnaoplaoT™ae,H H bii N 0 [
npegHa3HayvYeHHbBNW aAnsa 06 eic-n
UNBOCTMWU.

Ilanyba nooku—B € P X HSA S N O0BeE PP PA-E
ro netTartTenbHOTNO annaparta.
Bopm n0ooku—b6 0O K OBasi MNOBE MOHEKT
netTarTtTenbHOTI O annaparta.
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Ocnolin AP OGAMAMAMANs Ly MMM

JHuwe 100ku— H N XH A A NOBEpPXMBPX-Kb /NC
ro netTaTtTenbHoOAB®NA®OLAAPATAagQCHDO
ONOPHOMW NOBEPXHOCWMSO6 WC KIPaI0 AB&T
TenNnbHOronanBsapearT a

Peoan nooku—y cTyn Ha [AHULWLEe aA0AKMU

UWeHHbBA ANSA oTpbiBa NOTOKe&a- BOAb
H WS CMOYEHHOI MOBEPXHOCTMN r
MOPCKOTINoO neTaTtenbHOro annapart

NanyGa

i 2\

2

/

[Cxynosan nuHuA  [HKuwe Bopt  Kunesan nunwa  Pegad MoakpbiNEHBIA Nonnasok Kopma

Hocosan vyacte Kopmosan 4acts

Puc. 8.1.OcnosHule s1emenmovl KOHCMPYKYUY 2UOPOCAMOaema

Hocosas wacms 100ku—4 a C T b noagKmWKHa@mac n
Bnepeagwn pepgaHa.

Kopmosas wacme n100ku— 4 a C T b noaokKka- MeXn/
HOM MU KOPMOMW.
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

DopMa o4YepTaHUH KOPIyca JOAO0K U NOIVIABKOB

Anawme
Had np
OcHOB
NMNTOCKDO
HOCT MW
KOoOCTMW.
HunXH 4
NUHMNA
KocTem
[Mnock
NJTOCKDO
MOPCKDO
HUWXHEMWn
Knnes
nopkwu
Ckyn
mn o6o0opT
Me XAy
OnwuHa
HCI wme
OnwuHa
HCI wme

TpanNnbHasa MNNOE€EOPTHWK
OAONbHAXa NNOCKOCTHSb
Has NNOCKO-€EM®GP WIB00OHKTK
CTb, npoxoasuwasa uxep
NoAKW nNepneHAWNKY Ns-p

9 cTpouTenbHasa T o6Ppwu
nepeceyeHNsa OCHOBHO
NoAOKMW.
OCTb AancTtTaHuUUUTLGHO
CTb, nNpoxopgAauwasa 4yep
ro nerTarT e MBEHNOIEoH [ & K
CTpPpOMNTENbHON T OoOpwuUa3
asg JNUHMAHWSS AKApeECeEY
C AnameTpanbHOW nNno

OBas J1#-HWSH NUMO MK PIEHCUELL

allovoHiaksm . A NNy ap O @K N
HOCOBbLIM WU KOPMOBGbBIM
HOCOBOMW LH-=aTa e1c T/10004H
XAy pepgpaHom n 040.
KopMoBOil)4+“pateT o9 @
XOYy pepaHoM MU KOpPpMO




Ocnolin AP OGAMAMAMANs Ly MMM

FmoppoagvHaAaMUWUYeEeCK  EPI—aAIVNEHTAO FTH VI
no HCI wMexXxAgoy HOCOBOW TOYKOM
M CKYNOBOW NMUHUN N KOPMOWN.
WnpmnHa noak#pBAATOBHMNE - Mme X[
NOBbLIMNU NUHUAMU JNTOAKU M@PCKOT
patTa B NonepeyHOM Ce4yeHUU nNo
BoicoTtTa HHemawuc{odaHume oT1T HCI p
BoicoTa pe-ABbHcao T(a pepgaH@- 104K
neHaunkynapy «k OIT, nexauge-my B
KOCTMW.

Ye
¥ i L ™ t o/ s |w
L L :
L [opusomwnionk o3

NAOC Ko TL

Puc. 8.2. 'eomempuueckue napamempsoi 100KU
YANVMHEHNON OIA)OR M OLWEHNE UTONMHOI
Hbl NOA4KMN K}\mg:e% WnpuHE
FmMmaopoAaVHAaAaMMyeCKOe—OoyTHDNHeHHIVree
rmagppoaMHamMmyecKoim p,nthsz]%f nomaekKkwu

BHYTpPEeHHMUNW yron mnonepeyHOMW
nogpgkn y ppegyawa( pMmexagy npamMonl
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

yyacTKOM nonepevyHOT 0 pceeavaet
M nepneHankynapom K ATl.
BHe WwWHNR yr on nonepe4vyHOW
noagkn y(@peyawar MeXpy Ka@ce
NepeyHOMY CeuYeHWNWw AHWWa
pepnaHa, npoxopnsaiuwei yepes
M nepneHamnkynapom Kk OO.
YronmpopdgombkHWNeBaTOCTUNW HOC
(y—yron wmexpy HCI unu kKkaa@art
HUNM Yy pepgaHa.

Yron npoponbHOW KuMunesarTo
nogwm—ron w~vMexagy HCI wuwo-n
wem KuMunesble TOUYKM pepaHa
YONn nNpoaoONbHOW K WN=.B-4TO0C

Yemanosounwie ceomempudecKkue
JleMeEHRMbl I’lO@KprleOZO nonjaexka

Pas3HOC nopgkKp blag2BEnp-p aicocntica:
MeXnay AMameTpalsbHBbBMMU nno
nonjaBkKoOB MOPCKOIo neTarTe
BblHOC nopgk p blab(iNo—+Fpoa crncornosAaH
HCI nogkwnu oT UT ™MopcKOTroO
KOPpMb NOAKPbLABHOINO nNnonaas
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[MamETPaNEHER ANOCKOCTS
nonnasxka

Puc. 8.3. Yemanogounvie ceomempuueckue pazmepsi NOOKpbIIbHO20 NONIAGKA

BoicoTa ycTaHOBKW noghmpblibHOT
paccTOAHMUE oT OlN nopgkwu n o K
NOAKPLIIBHOTNO nNonJjiaBKka.

Y@ aHOBOUYHbBIA YT o/l NO/A3AK)P-bIJIbHOT
yron mmMexAay KacaTe/NlbHOMW bk KWnN
HOro nonnaBKa Yy ero pepfjgaHa #u

Kuaaccupukanus ruipocaMmosieToB

PaboTbh Nocam®dagemnd®, NPUCNOCDO
ANnNs B3NnNeTa C BOAHOW NOBa-pXHOC
yanmcb NPaKEBMeMEKHWMO O@H@a-6 0T aMm

JaHWIW camMoneToOB, 6as3upyrWwmxc s
————————
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

28 mMapTa 1910 ropRaopepaw
(o1 hydoedB O a) N C O BBRETH/HEOTIT - K
pykKuumn coBepwmn ppaHuyys A
McTopnueckmnm cCcnoxXumnocsb Tr-a
BEeHHOTI O BBO&3HOAMYSX oMl NaBunauymnun
BOeEeHMmH@CKOro @dnortTamMuP o cMmmp
pa3paboTanunm TaKTWUKYy MOPCK
C ByYyBaoOMOaAapAMPOBKY Bpaxeck
NPpoOeKT aB BadHIOC LIE,0 NMEET@® NN B
Ffreorpadgduueckunme u cTpater
aTpoOB BOEBHMHX TQEWCBPEMEH/
MOpPCKMWE TpaHUMUbL HBAOMBAaAMOTP-A
CYyTCTBMWEb HCON eaymaaply 4 0 B @ H H bl X
sKicnyaTtauuMum CYyXONYTHBX e€ea
MA. obunue KPYynHBbX pex, 0
NnpoCTpPaHCTB O00OYyCNOBUAU PAC
CKOro camMonetTocTpoOoeHMNdA B
PasBurtwne T MnagpoaBmUaLl NN YHCA
XONyTHOOMEeTCaa Ha MNOMNmMaB Ko&B
Bblé nagpoCamMocn®&dy uimeg/pm pgBa
nonnéameKa gomlm-O .
Tenba(bBICNOMSGT
HblA PN M BOK OB
BOWMW WMUNWN HOCOB
[flonnaBKOBEGIe
MNPUMEHSAWTC A -
uee BpPpeMdA @AAS

Puc. 8.4. Cxema mpexnoniaskosozo MOnerToB, XO0TH
euopocamonema rogpycoBsepuwwnn
nonert WMo T I[P e

yiy]



Ocnolin AP OGAMAMAMANs Ly MMM

TAXenbnn camMoneT ,k¢Imasn MyHpwime
nonnnasBlkpue XMo@ N /I@B&MM@B 0@ XBOCTOB
nnasBkKOoOM.

Mo XapaowTa@mPIMOTHOTI O Yyiac-T PO C
pocamMo/ieTb MOXHO pas3fjgemwnTb H;
Mol : 1) nonnasBKOBbLeaM®EBWO WMW.40YH
MepBble ABe T pynnb uMe@®T BOS3
ANWTb nNocapgkKy ©WU OTPbLB MUCKANKYMN
B OJbl, annapaTtb Tpe)mnb@/m W3 YyTHATNCAS
KakK CYyXOoOnNnyTHbBMWUW, Tak U MOPCKMU
Ilonnasxoevie camonemeul.

Mo BHewWHeMy BMUAY MnNonJjiaBK OB b
HOpMaA/IbWMBMM CYXONYTHOTINO CaMOoI/l
pasnnyunem, 4YTO MecTOKONnecCc 3aH

a) 5) |

I

l
e —:_,EQ/P}—:‘:T_TL“: e

Puc. 8.5. Cxembi nonnagxoguix euopocamonemos:
@)OOHONONIABKOBbIIL, 0)08YXNONIABKOBbIL

B ogHononnaskKoBOM  pmmapagp o&.am,c
npakTMUnyecKNW BCK TrTunagpocmaTtTunmye
MNUWYECKYW Harpys3sKy BOCNPMHNUMA
pedyHasd OCTOMUYMBOCTHDb co3pgaerTc
nonnanaBKaM/n MPAON O @P&BWHAMN H a
Lax &Pp bl

Oonononnaskosvie camonemst N1 € T K n, Manor aba
M NPUMEHANUWCbL A[ANA KaTano-TbTHDO

pabtbns. OH M npounmsBOAUNNMN noca)
e
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M nopgHMManuMmcobL Ha 60pT KOPp
B bIMW €C/iTa M U .

B osyxnonnaskoevix camonemax ( p N C . 8 .-,
naaBKa BOCNnNpMHMMaHKT B CH F
NPOAONbHYIW MU NoONepevYHyHwe-0
MA OHW ObLIAN pacnpocTP@HES

TCA peakKko, TaK Kak uUMetwT
COMNMPUOB N € H U e .
Tpexnonnaskosvie camonemovr ( P U C . 8. 4a-

cTosfswee BpPpeMsS NUWb UCTOPMU

Jlooounwvie euopocamonemsi. P O C T pas3smMep
rmagpocamMosieT OB IPACT K[@& 3 MOSADE
aBKOB no3BOUAN pa3vMelWwarTt
e, Y1TOO KN pcuoBleg aH UL T 1A
amuas 104K acX e MAiBOYIXOA1e0,
e MH# aTamM@mpaHa MU JKbaCTKTOyr Moa
a-A6BM3aHHbBIEe 6peBHAa).
awumwasas noagKa BCnejgc ®BMU
bIX CBOWCTB WU aAoOocCcTaTouy
eTcCcH OCHOBHDBbBIM TWNMNONM-T
aBumayumn. OOHOMOJOUYHBIE
X pas3HOBUAOHOCTEIN:

1) remarowue 100Ku ¢ ONOPHLIMU NONTABKAMU,
2)100KU ¢ Hecywumu (6000UMeuaouumMu) NONJIABKAMU,
3)100KU ¢ NIaBHUKAMU.

I'IepBaﬂ Pa3HOBUWMMOTaTD Bl O B
BpemMsas Haumbonee pacnpocCcTps:E
BOCnNpMHMMaceT BCIH rmagpocur-a
HecKYylo Harlrpys3s«ky. ONnopH b
vyCTaHaB/aAnBatwT C A H a K OHUCa X

- T ¥ X

T O W O 9 0 09 o

O (OB ®© X =D T
NI H4wX-=s
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neyeHNs nonepeuyHOo i OCTOMYNUBC
B npaMoM nNONOXEHWUU NOAKWNU O
KacawTcsa BOAbl MAW UMEWT He
noBepxHODarReWw. ruagpocamonert
C HeboNbWMM KpPpeHOM, onwunmpasdceob

no
0 o0.
0 0

f
i

u_,_

]_ - —_

Puc. 8.6. Cxemul nemaroweti 100Ku:
a) ¢ ONOPHBLIMU NONLABKAMU, 6) ¢ HECYWUMU NONJABKAMU

B nopgkax ¢ Hecy uvpwuc . B e80. /i7a) B k
rmppocamMonerTa ypaBHOBewWnBaerT
noabeMHONW ,cMONAb.RARSITOIM®- C WA bI
TCA H a nonnaa«K n. \
C 4 B Aym@IM3EMEN O N JjiaBK |
BIMHO NOJA4 KOH@GNAMMU

n wunumMmetwT 6oNbWwWMin
OpPHEBLE nonnigsBUEL E
60/1b WK X pealsmme peB MOT Yy
yobunmpatTbcd B Kpbato WU
MeTHOEe LOMNO/JTHOTTBE 1b H O «

Puc.8.7.Cxema J1 € H WU € . [MfoaTOoOMy B Hac:’
aemaowen 100k 3 T g cXemMa /NOoOfPBEMKYCTaf
C NJadBHUKamu
UeCcCKW He npumMeHseTcCSsa.
Ocob6yl Ppa3HOBMAHOCTbL JTOAOYH
cocTaBASAKWT NoAaKW C TakK Hasbll
MNaBHWKMW MOXHO paccMaTpmBaTh L
PUHEe HecywWwWMme nNnonnaBKWU, AkOTODP.L
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TBEeHHO K ©6opTtam nopjkwulmas
M B NONEPEUYHOM CeyyeHNI-MU
a u B noneTtTe co3pgawTtT Ao
nny, pas3rpyxasa Kpbno. abB
BeeBNnNAagHYW QPOpMYy BEeHRO6mMNDL
HecmMoTpaAda Ha HeKOTOopblee -&¢&
My wecrTBa nola EPBKBHE H WMIO C
nonnaskKamMum, 3Ta cxemMa He

NBYXNnNoAdOoUYHbte cC a 1]
To(pucB BT@E&puyune Iall

0 39X 0

=

0T dhr3ensaxa.
uc 8 8. CxeMa 06yxﬂ0001m020

paacann XeHOo HE N 0 C R85 H:%mema
BEeHHO Ha nopagkax. NNopkwn

C NNy »oautra pa3MeweHNa 3 KUNDaxX.
naccaXupoB UK TTUT emMA3II®GB OT O
OHM BYCUMTBOBI W B [ OMNONHUTENb
XaatwTtcsa.

MpumMeHANUnCDbL 3TUW TuUmappocawm
TopnegpoHocuyueB MU 6omMOGOapawup
Camonemuvi-amghubuu.
CamMo-amdmnopnerT
r p e amphibios— Be -
Ay wu i 0 BOWNH
X3 HN) npunc
Puc. 8.9. Cxema camonema-ampubuu eMnn 7] B O | bl

/
Te/NbHDbBM nNPHMBHAQOTKOM HalTM4dne

C Konecamu, YKpenneHHOT O T
MonepevyHasd OCTOMYMBOCTHSDb
ONOPHBLIMM NonNnnfaBKaMu, pacno
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HecmMoTpda Ha cBOM OONbwWMe MNpe
BO3MOXHOCTMW ©6Oas3uMpoBaHMUAgIHaA CYy
poapOMbl, BcCeM amMpumnbumam HRpUCYL
fonondKMODen noboBoe cpnpafunsiie
TEeNbHBLW BeC KOHCTPYKUWMUM-WACCV
PnobébumMnm NpmMmMeHAKWTCHA B HacTO4dLuUee
B 3aBMcmMmMoCTM OT TOlFIoMm-Kak#m
BaeTca 6as3umpoBaHMme ©N 3x-cNnnya
BEPXHOCTMW akKkBaTopagua —€@ga)inartTmu
rmapoapomMoRB, MOXHO nNnpoBecCcTMW -
rmappocamMoneToOoB:

FrMAPOCAMONETHI

MNONNABKOBLIE CXEMbI

CNOoCOB OBECNEYEHWA BASPOBAHWMA HA BOOE
{ xnacchdmikalpoHHeR ApAIHEK )

[. CHEMBl THNA <<NETAILLME NOOQKW=>

TrTMMAPOCAMONET bl I

Puc. 8.10. Knaccughuxayus eudpocamonemos
no CNOCOBV obecneueHusdA3UPosanUs Ha 800e

246



T< H

D O w

W=ZTSWODT o STO WS

I

Ocnoli AP OGUMAMMAs Ly OMNAMAMA

MHTer panb HR&EN 6oxiea L efiec
AXe 1blX 0 LUMEH/De B bl X OKeaHETKuBs
aAaCTUYUYHO NOoOr pyYlYeHH@ODEN OB T
MeHbWpras3 Mepbl NO0A4KMWT Wi prneo,
aMmyecKkoe coBepweHCTBO T
Takumum ob6pas3oM,pemeNHdAY R O
awun e BObaaH3mWeEp 0 1" akcnnyart
BOAHOW MOBEERPXKHA@EC &ICAKIOT O @r
MHaMMUeC K WKL pcoxceamyo e T a .

I'nmaBa 9. MopexogHOCTh r'HIPOcCaMoJieTa

MopexopaHbe KadyecTBaMApPaEEF
eTa X ByaKTT e p@3 MOXHOCTHb
akBaToOopuAax C onpepenedt
KUMUW JYNEAMHOEBDPOCTbLIO U HPRAP
anpaB/eHnem, CKOpPpOCTbl A
ONBOGK BOAbLI.
MopexoagHOCTbL T UALPOCAMObI-€
bIM BOEIMEeBKBaATOpPUMU, npwu
e3onacHaa a9kKcnnyaTaumunsa.
AHaANOrMYHO TOMY, HKbaxKk XIS
MCTMUK acpMosEH@TCH M e
TaHpgapTtHep@MGAN0,c 414 X af
ONNHEeHMUSA akBaTtTopuwm ncna-n
a(mMaTemMaTmnyeckKkasamopmge /cB)A,3
eXny C/NoBeCcCHOW XapakTepwu
ONHBamm( T I)—mLaeneHbLI BOIN
BcooTBeTCTBUMKCIT OCA/LLEK CAGIED -1
eHBC oTa BONAHBL A0 06a&himrdao

24
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3HaAaJYuNTBMHEHOMee ( BblCc 07la 2®Ho0emH bl 0Qu,
HnBaertTcallLgammseooedi e HNe (BbBICOTa
20-3, 5 M) TOCUde HMSB/a/e KN FOIEb H B @ -
HeHuMue (BbCOTAa BOAHbL IX1IM) oueH!

MopexoaHble( M@apexamwaop OeaMOoI
Ta BKAOHea@G@AK BEe XapaKTepwu-CTUKMU
neTtTa,nNkaeKky4YeC MHBO®OITEB,OoNYyNpasBIN4
HenoTon/Am emo CIT.b

ar un KayecTBa onpepagengwrtcsH4 d
HaXxopnsluweic aB ongoan 3svoeupaito(Lypod 4 a C

K " nnn noni/aB./Ken) pagppearae
Macc ruppocamosneTta nNO [LNUWUHE U
B AanbHeWnwemMnpwu paccMOTDpE

XapakTerpgpcorclakmo fetTa poce o6 W BX
BPKW B pPaBHOWN evMETPE KIOMKMHEK @ TIH
Ky, ©OypemM umcnonb3oBaTb TEepPMUH
MnaBy4“&«€OKOOBHOCTbL rupgpocamMor
3afaHHOM NO/TOXEHUN DOBEP-KMAEINL
cCTWun.

fTMaopocamMoneT,/pKyarko en MNUKROBOAEO L e €
Hanweipy,B0¢ noagpepxXxmBaeTtTca- Ha 0
BOW Ccunoi

P=W , &0 = G,
risve—o 6bemM BOABbI, BbITECHSAEMOMN N
obbeVMHOa#3IBVE MO KA, M
pe—MN/TOTHOCTb BOJAbl, BbLTECHSAEMO,I
Wyos—Ma CcE@Ab, BbLTECHA®MHROBOBOA/KKDO

BOAOM3IMEDABKNE KT ;
g—ycKoOpeHMUe CcCBOBGBOAHOINO nNnapgedHMU
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Ocnolir sspogumbmnss cngpometsmms
G—cunna TAXeCTMu rmagpocamMorn

Cnuna T4axecTwn GNMpAMprooCHaEVHOT €
Macc neamdo Cw.aml. )nod@&pXame
cumna, C VWC/TaB MBSO 3BOBETE C H € H H @A
Ky runapodcapoumeK&Ha B LUE&EHT
HEHHOTIo /oAKOW oOo6bemMa HBWG,
TepMuHonorumuum (KOTOPOWN wKp
POBLWNKMU T UAP ouceaHMropsiee TBOESRM) NBY. U

Puc. 9.1.. T'uopocamonem na niagy

OueBUAHO, YyTO AnNa o6 ecele
Ta Ha ns/pa)BYycC /P CAL O N XHBI /1€
npamMown, coeagunHswwen U. Ma-
AONbBHOWMW NMOCKOCTMWN 0OR WROEAT-P
MeTpanbHOWMW NNOCKOCBWAHMDO ATK
4yToO OCHOBHAaH NMNOCKOCFb

ropuMs3oHTaNbHaAaSEMMAMOMUAKO CIEW . 3
TOYKY MNOBEPXHOCTMW NOAKMWUT-M
panbHOWN

NMNOCKOCTMWU, n, COOTBETCTBE
ropmsoHTanb nopgkun (HCI) ,

camoneta (CICl—Brepxamwo an ok
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nopgkKkwu B 06 wem arRyibLae HWMeocKm@
BOOHOMW NOBEPXHOCTMW n NIAN-H N " (
BeEpXHOCTMN B OAbI C Kopnycowm n
WolLo.

NTNHUA CONPUKOCHOBEHMUNHA CnokKO

BOAbl CCXMPMoyg npagpowWavmopme/mr@ao
HOW B3NE€ETHOWK TWAECEHEE bIXM BBUTI ATeE
rpysosasa BarT e pwaterHumsdao g@gn r o a1
AUHNMA) . Fpy3oBas BaTepnuHuA
B TpM®A BOJe He coBRhnapjgaeT ¢C
B MOPCKOWIKKBOAEE)YC M OMMHOCHON PpeE
mnumn o03epHon BOAabl pB=1000 «KT1/
BoAb pB =.1025 «Kkr/ m3
CooTBeTcCOrcBaeMHKap AT cTOAHMNE OT
caMOWMW HUXHEWNW YyacTu nNOAKMNU, X a
XeHunue nNopkKwuU HILe YIPMB HAL UBI@ K
B3/eTHOMMmpOCamosieTa B MNpPpecH:
6onNnbwe, 4YemM B MOPCKOIWN.
3HayYyeHNMa ocapgock HOCOMNOW KOPp

cagXxooknm rumppocamMoneTtTa OTHOCMU
Boaboundphpepopngx n (didferetisA~pm3 HMLYa)
—HaKNoOH ee BV M/POGE@AKOAIGTHID,B -K O T O |
Mespe TCA YT NTOMoepda N PPEE@ESHODaM e X 4 Y
ocagkKkamMm KOPMbl U HOC a. Ecnn
rosopar, YTO ANoOAKaAa «Cuaunrt H
ocapka KOoOpMb Oontuome®gwaagicwmin
C AnddepeHTOM M@K XDPHQOPRH d K P K
ecnaum MeRABpRAa «CUMAoUT C Aundphepe
OcToMumeaaaBOr TEepMUHa «ycC
B MOpPCKHMHOMOPMUMN) N{p-1C NMOT-D B a H U
————————
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HOCTHDb rmappocaMmeneovan 6 H
BO3 MY LWaWNU MU cumnammu e e CcIm
BO3BpaLWAaCTXbOCOAH OBE M 0O 1O X e H lee
HNAa A[AencTBUSA BO3MYLUALWK X
OueBNnpgHO, 4YTO NpPuW NaaBaH
(MONHOCT®DL ) NOTr PyXeHHOT O
APYyrumx cunun [JNna BO3BpPpPAR O
cunsa, KpomMe CIUBImMbl PABKEB T UE
noppaepPlCaneypro BaTEeNbHO, T @Ob
XeHune S9TUX CcuUuN onpepenmm-
BOCTb NnaBawuwer o T1Tenaz 4UTCc

LAM=0

Puc.9.2. Housmue ocmotivugocmu niasarowezo meia

Ecnm uULeHTpP Macc Tena gac
NNUYUHB @pPmEuM 9.0XKANOHEHUMN
paBHOBECMUSH B@BMMXIARY IOLWB Ml ¢
AM=Gl,Bo3Bpauwawwmim Teno B I
OCTOMWYMBOTIO paBHOBEecCMUSd.

Ecnum nonoxeHune uyeHTpPpa OMa
NoXeHnepayue®e TMYMHB ( pPUCT-
cA6@3pas3 /1N yYBHEOOVMM P.a B H O

yAYj
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Ecnmn uyueHTp Macc Tena pacnoin
NNYNHB EBPMEKM I O KANOHEHNUMN oT
paBHOBECMUSH BTO@3 OHUA/KVA3eUTp v M aLa i M
MAM=GlL,m Teno He MOXE@D ea-BmepPToO
TUTbLCHA B UCXOHAROETD AIAABKEDHED €
cwuaa.

CnepyeTtT OTMEeTMUTGHb, UYTO MNOIJIOXE
CyuecHTbBMM HOOGpasoM 3aBuUCUA- OT (
HOW 4YacTWU TenaHeMHWST nNnar coT0T U
NONMNOXEeHnUA paBHOBecCwHUSA.
OcTOoOMYymMBOCTbL K(KAEOOWAMDOITEO AY U
CYyAHA) TAIP VAP E JEWIMAHTGLM BMBO /1 0O X € H |
LeHTpPpa mearcacy eyepia pa K pP U B U 3 H bl
no KoTopo#w cMeuwaerTcsH4 lee-H T p
wawwer o Tena nNpwuw BbBefgeHUuM er
MeTaueHOTTp rmea4 mMe xagy, nocne,
—CcocCcTaBHafa 4YyacTb CJ/OXHEX CNnoO
XY THOGHC T b, cCnepomdowye nePpexoem K
nnoéo Apyromy, nepemM@rRaYle HC/IOEC T
M n-acenfrumc pepgoTo4vymMme, LEeHTp.
PasnunyawT nonepevyHyw U nNpojgo
rmpponcearMa0 (MpuM HAaAK/JTOHEHM#N cahm
BEHHO B NOMNEeEpPeyYRpDACKOOPO®XPAbH
[fTonepeyHasd OPaOCMOBPIB MOb-C 1Y Y ¢
NepevyYyHIOMO@OHEGHBO AK TOHeHNWEe AuMamMerT
NMAOCKOCTMWU NOAKMU (4nmn) oT BepT
Bo3geWwcTtTBMeM nopoiBa BeTpa.

FmaopocamoRgTa) ( pHMacx.ogn T C 4 H a
BCOCTOSAHMHWIBED QBT XKECIBMAACMKM/ma NO
AepXaHwmda P paBHbB, nexaTt B [AMWE
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pasmMeppejgenseT BO3BbLILWEeEHWM-E
TPOM BeNWUYUHBDI.

Puc. 9.3. Heocmotiuusas 100ka

oT ©GO0OKOBOHI COCTaAaBIASA OLULE
Ve( pA3 .6)HIBIOBET KPEHSH A Wysd M O

Cauwni oT CKOPpa@c T HIOMrOOLWW, a i, & M
HaBeTpeHHOW (obOpawWeHy@mAa g
BeTep) KOHCOI/MMU Kpblna, n
rvpgocamMonerTa. Moa pencTBMUE
HaKpeHMUMTCHa Ha HEeKOTOpb# I
Oec@OWHO Mansbn) yron y un
onpepennrt HOBY I T pWdi0myce
KOCTb KOTOPOW HaAaKNOHeHa-H
n v H Wolo.

dopma nopgBoOoOAaHONK (BOAOMUI3M
M3IMeHNTCHA: o0b6bemM, OTF paHrmry
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HOM cem@Biuwump By npgemoms3Boabl,

a paBHbBW emMy ob6bewm, oreaHunye
PEeEYHOM CcevyeHUN 20pMmxKenT dvmay pb a
Tavwm ob6Gpasowm, BenMyYynmHa nopgpe

M3MEHNT Wi,0f B),0s5aHaKO LEeHTpP Be)
cMecTMunTCAH n 3 MCcXECABH 0T 0G.KNIYO N1 0O X
Toyka MO nepeceuyeHUdA [BYX CME
apXxXmmepgoBbX CUN Npu 6GeCcCKOHEUYH
HUMU M HEBMABAGDHBHDBM MeTaUueHTpPOM.
MeTaueHTpUnUYeRgxmMmMe Jpaa/osme/T Haua
KPUBU3IHY JNUHUKM CMeweHMUSA LeHT
NnpuW KpeHe.
Me p o nonepe4vyHoOm ocToOMNYmMBOC
ABNAEe HEsHMERaALEeEHTPUNYEeCKON BbLICO
hozro-a,
e echm0O—nopagkKka oOocCcTOWUYMBA;
eeclmm0—paBHOBecCcHne 6e3pas3NmMmyH:I
eeclmw0—noagka HeocTOWUYUMBaA.
[ J
BpaccMoTpeHH&EO npumepe
HeTpyaoHO BUugegWwK Y JHATPOH bMee PKI1 €M O
HOCTMUW BOpAb WUPWGAR B KBIET £BAMSHIT b N a
C nnleyompuuem MOMEHT kgD T O
GlcoBnapgaeTB /IlEH NHOA ICP @B 0 3 MW HLaA O WK
TOMK,BM M yBenunmumBaeT YTron KpeH
Takunum ob6pasowm, rmapopepaapagerT
9.3, 6, npu penwcTBUUM BHeWwWBAWMX BO
waertTcsa K MUCXOOLHOMY 1NOJOOKEHMUI,
NepeyHON OTHW.AMYUNBO

n o
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OueBUAOHO, YyTo ANnN4a ob6eadne

7

"
o)
o)

—

WOWIOROSOOIOOIT £
O == 4 9o

ru

BOCTW LEeHTP Macc MEKOeNxXam
3KOro nonoxeauwsa MeTaluyeH
NbWMHCTBO COBpPEeMEHHbIXe-rT

MO C WK4Yseacck O 1 asapogunHan
d 03 e A-Moeqwk 0 1, KOTOPOWTRA |
BY UMK e bopMb AnNns B blN O/
nocaagku Ha BOKPHHIBMCGEGE
y CT aHHbOMBWI €HHa HeM WA UnU Ha
9 MaAaKCUMaAARAWBMRAOMX Y/Jga /BeDA H
M C ULEeNb MCKANKWYNUNTb NaP-u
e Kpbna BOJpOW W nonapfga
HTbl CaMONnNeTOB C BMWHDBHKOI
9TEeOVMOyNb LUIWHCTBE CcNny4vaes

bllue MeTaueHTMPAE6) 0 K DOKIHD N P L

apocamMoneT B NOMNMEPEeYHOM

Puc. 9.4. Ilookpulavubili noniasok
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Mpob6bnemb nNnomep@gawBod@TB@CIUNApPpOC
OAHOMABKOBOMW nnu OOLHONOAOUYHDOC
OblTb pelwWeHBNEIPUUM@EFHIPbLIAbHBX M
(punc. 9. 4)

M@KpPpbIAbHBIN NoRABB@BabTyeaanl
2 NOoO BOIIMMX 61MXe K KOHUuY Kp
(noaaepXWnB akkpupWieb)H bIRO A1 O N A a B K U
TCA BPEPARAbL AOBUXEHUUTANHARPO POMBMHI/D
Boaoe 4 n ob6ecneynmBawT ®@CGTOMWNYI
camMoneTta ¢C yI°nampupersad daakK e,
NOAKPbLIIbHBIENON/TAaBKNW YacTWUYHO
obecneynmBawT CTOAHKY 6e3 KpeH
BopounsmeweHunme nonsaskbap-BbIO U,
30M, YyTOObB NOABO3IAENCTBHEM B
CKopoWgmuogpocamonert, Haxogsa wu
BO/THBL 5, cooTBeTCTBYWWeKW- npeaAg
BaTopuwu, 3agaHHoMy B T3 Ha T
HuUnec Ha onpeneneHHbBNn yr on

p
sl
B oaToMmecawaHaB/IMBalUWNIWB-MOMEH
o)
C
o)

~
o]

npepensaeMbninogpnepxXynsatwuwe
CTPAMH MEBMWMa NDe T palbHOBRANOCK

AMnameTpanbHOW NAOCKOCTW
dMRaoonxeH napwpoBROBE€UTDb)

X =X
©
"= o

jum |

e M O Mkgs H TObT N eT pgo TN - HM

mnuywuaWll,, noakwu

OCC T poeMHeN/BSOECTT Cb A T ak

, KakK UMW nonepea-Hasd.
BHelWM§gWeE@ H MBO3 Trumagpoca

5) NONYYNMT NPOJOQAl-bHOE

—~ X o
T o0 3Jo0oxn Z9
Sy oT HE
0 Q@ OO0 O =
S, =
©n O
. n 9
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ro NONOXEeHuasaa, onpeppwalg e MHO:
npumep YyBenunAgmmwmded eHpae HyTrao JH
onpepgennmT HOBYW T pPYy30BYI
1 BpiMgemom3 BOSbI, a paBH
2ynpetr nopg BOAY, npu 300
e n C W bl He V
=Wp g = G),ogHakKko |
BeNnNuuuwuH bl CMEEH
X0OOHOT O Mo §l BX ¢

.5 m I!

=

o

”Ill.:'lmh...-_ ‘m- /——

, LT oK y 1. C  Touk
MgnepeceyeHMUR-
Puc. 9.5. K obwsacunenuio H bl X N HMWN W ane- 7

NnPOOOILHOU OCTNOUYUBOCTNU

0 exmBawWmx Ccaum-n
KBEeUYHO MasnomMyy HUWeM M e @ & @

XeHH&4YanbHOTHO TN OMIEOTIabL, € H T [
MepapogonNbHOW OCTOMYUMBOC
npoponbHaa MeTaueyIR-1aY e C K
O6becneynTb NPOAONbHYIW 006C
netTa npouwe, y4e M BN O MaVp € Yl C
HO pas3BMUTaa B ANWUHY /NO0oa&-a
CTBEHHOW nNpoponbHQQW). ocTOMN
OTmMeTuUM, UTO MNUKWUPpYOWKR
ABUT aTemAa, LABUCTBUA KOTOPO
BblWe LeHTpaTmacsacag®BIy@ie T
nopkKwu, yMeHbWwWaeT Yyron Haw\y
3acTaBnaeT N0AKY MNPUHATHSLb
HOC, UTO onNpepgenumT HOBYW
TOpasB HATB®GA «YNOPHON»

FmaopocTaTnyECck/mme CTUmbe @K
neynmBatwWMm e TB I aAB YOUCET O 1 4 N B © (
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CTOAHMWUMU NOKOSH, ecTecTBEeHHDO, E
Mepe npodABNgwTCA W B npouyecce
Becbwma BaXHOol XapakTepucTMWuUK
onpepenawnwemn ero MopexObGaHOCT
HOCTb TnNpPpeojo/ewBlada bBICAPHA[B G B BT ¢
HeobGXoOA4UMYI CKOPOCTb ABIKXEHMUS:
ManbHBX 3aTpaTax MOWHOCTMWN.,
fMmapoAVMHAMU WCOAIKROT NBMBRAMKHEA B O,
XeHWNKW NOoOAKW B PpPexmme TnpmwaHB a H U s
eM BOAbl B NOTrpP@acimp ®OWB JTEIHOEE T
mpacnpepjye/veqHpoeoM H a MM yielc K00 N o0 4
TOKa wBaoagmoaKy (conpoTunuBAeHMUE
C @m@®3 0BaHMWEM B WU XPEETBObI XN HT@@FIOLaH NHA:
BaltlT BOALOBOPOTMWUBLIMCOT
€M) N3aBUCUTOTCKOPOCTULBUXEHMUNHA
pV?y
> ,
340€eCb YHWEICOTMHWNT b, UTO poiNOTHDC

60NblWeEeHOMC/TUT BO3 AyXa Ha YpoOBHE
B 800 pas!

K 3TOMY CONPOTUBNEHMNI Ao6a
ONPOTUBNEHMNE, KoTopoe,0o-B OT.
POTWB/MEHURANLO COHPBRAHMMBIMNU NOTeE
Heprmm B CKaudykKe yYyNAOTHeeE-HUSA I
KU MM CKOPOCTAMU, XEHMNWMNKRAEITA
6nmM3mnm CcBOOBOAHOW MNOBEPXHOCTMU
TW pas3pgena BOAbL W BO3AyXa).
BonHoBOE CORPWAMNBHIEHMBP-04UHaA
K Or 00 TCymoenHpu 1 , XapakTepupyiwua s
MNn Ha obGBpas3oBaHWEe BOMH.

PopMb N QOXCHTOCATHIN 91 OMAXK BME

O w O 0 3d0

e

258



Ocnoli AP OGUMAMMAs Ly OMNAMAMA

BonHoBOE CONPOTUBNEHWED-E
cTNn) BO3HMUKaerT npwu O B U XE
nonynor pyxeHHoro Tena (a-o
6oAHOMW MNOBEPXHOCTMU XUAKOC
meBo3agyxa). ABnxXxyuweecsa Ters
AaBneHme Ha cBOO6OAHYW [MGB
pasa nNOoOHINEBWIUGIO B CTBEHHON C U
CTPEMMUTDbLCHA BXEOPOHHYOTMBYC SN OK/T GIKCE
nerT B KonebaTtenbHaae . B6oHoO
M KOoOpMaOBGBM MNMOLKKM oO06pasy-0T
mme Mexagy <Ccob6OMN CUCTeEMbLE -B
CTBEHHOEe BNWSAHME Ha coNnpo
B pexmme nnaBsaHUWUA paBKWo/[
ANHAMMWYECKONo COMNMPOTMWBIHEH
TanbHa.

dopmMa BOAOM3 MEeUWatwwe n (4kaacl
m cdopmMa cypagHa) [AOoNXHa o6 Ee
XEeHWNWA Nno Bvoagieb HCbl MM ICHOMT P O T U E
cnepcrtBue, c MW Hal MaMIb H BMN
( XOA4KOCTIEO CMOMPHEK,0 N TEepMUHO
Mpn nNnpoekTuUupoBaHUNM T UALPO
ANS BblOoOwau aromW T MAPOAOUNKH-a
TEPUCTUNUK MCNONbL3YyKWTCHA pes
BYKCUPOBKMKU ( «npaTKamc Knmo»a) o 6
aenemn B 0N blT o{BrbmMxa pOOAKCHACAEAATHBR)
KPbITbIX akKBaToOpKus§aXx.

OapHako, B OTAMUYME OT Ky,
CTUK MO@PEXWAruMmagpocamonertTa
OCHOBHOMW ©NU3 HUX AaABNdAeTCH
be3onacHbe B3N1eThb HOBAaBvBBa;
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BeEpPXHOCTNW C onpepgenneHHOW BbIC.
KopocTW xXxopga nNno BoOAe rwupapoc
NMpPpeBbWAaT CPKCOKPUMOXC TCUY OMOOB .

Bnaropapda ocob6onn dopmMe AHMWLWa
BO3HMKA NAPOAMHAMMUYECKWUNEO-CMUIBLI,

(@)

COBYIW 4Yac3TbbBaltlwmebs o06LWee 3 Hau
BCNNblTUEe NOAKIMUN.
CnepoBaTenbHO, ABUXeHWNEe T uppp
OT cyjAHa, npoucxoautT nNpun nepe
m yrne punpdpepenta nogkunm ( pakr
BO/ASAHOTIK® T[HAT O4 HIvouLe,Yy H&@dma yr ny
Kpblna). Ha <ckopocCcT4axX [ BUXEHYV
K CKOpOCTMW OTpbiBa nNnpu EB3neTe
TUNERWN PpPaBHOI WHIypIKC aMO/TeT uUAagerT
rnmccupoBaHMsaglisereTC KOPIaBH.T b )
CKONbXEeHUNUsHa 1o Opf blBpeagaHEOpIHFaNA BO C
6 eHHOCPTELXK U M a I 1 N C C3vapKOoMBIAYHAVEAT C §
B TOM, 4YTOT- paBH
Bywuwasa CuUN W-nagpo;
4 e @Ko conpoTwuBIae
B O [ bl nvmeert HacT
60NMbWY BepTWUKaAar

cocTasBnAwuyms o 4
HaMMWyecKytw pc-uny |

XaHunusayo N o bK-a 60
wenw YvyacTblagoeBoer
M3 Melwatwuer obl-06 ben

Puc.9.6. Jlooka euopocamonema:

1 — noc n0oku, 2 — Onuwe, XxXoonTtT n 3 Bb® W Bl n
3 — 6opm,4 — ckyna, 5 — kunw, no ee MOBEPOX-HOC T U

6 — nepeviil peoan,

T — mesxcpedanHas yacme, MYy 06BO A bl (aO-‘-I €EpPpTec
S GO ——
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OMWM 4W4M.M4»Ma WWW

PYXHOW nNORBEegu@HaOMIANNY OC a MO €
CywecTBEHHO OoOTnNnuMyawTca OT
OCHOBHOEe OT/NMYUME COCTOKHT
HAS8 MNOBEPXHROOCT®P AIO,A4KABNSE
ONOPHOW NOBEPXHOCTbLW NpPMU
no BOAE) nMmeeT opeAa(mdgnmaH
redan—y C Ty nNB bl NIEP KOTOPBLIXC - |
nonaraeTtTcda BONMW3KU L eHT poa
p ou B KOpPpMOBOMW yagauWwap
Hbol( pna . 9c.o8 gawT B MnNonerTve-
eEecCoOnNpPpoOTMBMEHIBEA,0CTPPEHHblEe,
OXMWBANbHBLE) pe/HAHDB T N@mpo g v
conpoTuBneHMe N OBPBL3T OOTO-P
BEHHO MEeHbLWwe. C o smow® Medanae N
NOCMeneHHo YMEHbUANACH, Meofc—peaaHHa A 4UacCTHDb
CTanmguUTXe@HHOBN TOYKEHFEPWKO I
nop,Km.

npouecce

| “ “ i r ,u,po Bualumu
M GopMpeETNIO®EC
yeHUAa noA|MWun (

|

i | [ [ NNopgkn ¢ nmo
N S wem (puc 907,

0 e

LONbHBMMU M Up
(pnc. 9. 7, &)
T ble
(1. e . c -H €
Puc 9.7. Dopmei
nonepeuro2o cevenus K1TOHOM y l‘lva CTK
UBT palbHON KU
HUwu K bopFfampuc. 9
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M Cr HByOoT biIM AHWWewMm (puc. 9. 7, 7T1)
MEeCRBANeBaTbLMC NM/OXCKMO K M/TeBaThblM
(puc. 9.7,p40) MAN ccOaferPABOX
HeWHBbBM) nNnpodumnemM KunesaToOCTMH

3neceob cnepyert OTMEeTMUTHb, y T
MnMe T aMOpTM3IaHBIXOB,NOTgOAAET

n pacceumBaTb O3Hepr ni yaogya.p o s
[MToCcCKONbKyNpBaganmuyecekHm He@ecXNnma

KOCTHb, TO cumna ypapa 0 BOpfy
O 3emMnti. OcHeBHEeRE HBEB HGEWN
HNUTb cob6oiu amMopTtunsaTtoP 7

H OMOPry Xe H N un B BOn4YyY KUFWN H O B (
TOM)BEPXHOCTMN NPpWK TMbO CA@® & 4 OCYM
yagap, a TakKkxe ypagapbs BO®RH 0 4

HUMW Ha B3BOJIHOBAaAHHOW NOBEPXHDO
XapakTepHbe o06BOAb /10[aK-U COI
MONneTaTRBAEZLHBL Ha puc. 8- 8. J]

pPpeyYyHyw U NPOAONbHYW KMnesaTocC

MonepeyHass ThRageBatannm eyr on,
MbIW KMnNnem WU CcKynamu) Bbibupaert
obecnevyeHnd npuemMiemMblx -neper
nocapgouHblX peXunmax MUNUYEBE&OMe Y
nNyTeBOW OCTOMYUMBOCTMN. Yron n
HOCOBOMW yacTMu NOABIOS O HPEWMAHS
BpH, NnNnaBHO yBe/NunYMBaeTCEH- K HC
pepurA -AManoxXxXeHHEble ceyeHUd no
nopgkKw”) Takumum ob6bpasom, 4yTO (o
HOCOBOMW yacTWu noagwy,
WNMU»BCTPEUYHYIWBOJJTHY N WM eOHIbbL3Ar 10 L U
obpasoBaHMeE.
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CkKyffanma nepeceyvyeHNns OHMN
npenaTcTBYET nNpuaumnadHuMia-B
HWS npuemne monr o 6 BHDINTHWDO 6 p
npPpuUuMe BBIOM G HOC OTB.bl X€ .C KAYQIB) K]
AHMUWLA HOCOBOW 4YyacTWuWu N0 OK-U
HbIM MNOBEPXHOCTSAM

Hocosas 9acTs 103k MexpeanHas 9acTs J03KH 'ﬂl tlm € ME K p €
P 2 3 4 HOMWU 4yacTMNu
= - L —— BULAe c-baawu
" — Yu
7‘// //"'»/mr HaMOHHDbBLE C:¢
n

/ 0 KOPpMOBO
@ m(@P gé nopkn) o6 bl

KOKNnNneBadUO ¢
Puc. 9.8. Xapaxmepnule 0660061 100KU
eudpocamonema: 1 — noc 100ku; 2 — 6opm, 3 Heune yrouwa
— nanyba; 4 — xopma; 5 — Onuwe HOCOB0 MOCTOHAHHDO -
uacmu; 6 — Ku1b; 7 - CKy1d HOCOGO Hacmu; nem eOMin N1 ®B a
8 — nepeuiil pedan; 9 — cxyna 3apedannoi
yacmu, 10 — medxcpedannasuacme onuwa; 11 CTMWN H a p $®©e -0

— 8mopoti pedan HO nop-@ﬂka
MpopgponbHaAaH#A KMONEKBKa T @ @ L e N .
yrnom nNpoagoOIbHON KMWIIepBuan C
Yyrninom nNPOAECBRA@IC TN Me XPL 4
OnwnHa, dopmMa ©“U NPOAONDbH:
yacwmiE @O..+3°),BAauvsawwme #a
UBOCTb WU YT O/ HEeiHwATIa&d,H OB k&b
TakKumum, YTOObB UCKNWYUNT b
nmnBaHme nanyo6bs BOAOWN Nnpwu
MpofgoNnNbHAA KMUNeBATOCT k= N
6..9°) BbObnpaetTca Tak, 4yTO
rrnmccupoeagueg, Haocyuwy ng-u

nyctTmnmmMmomM yrne aT akKkwmu n C-X (
———————
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aMm@punobéunn) no cg/uyewaas glimay s .
— CKO/NMbXeHYyY®)a4AWNM B BOAYyY H a
beper oBbNKamaoguass cxopga amdpwn ol

"

M

BbiIXoga Ha 6eper
pun AOooMaTmMHALONbHONW Ken-neBart

JAaHHOWM 4YacTW OTPbLB Npunu cB3NEeT
X0OO4AWUTHLb « C NnoAagpbLBOMD» (yBenunue
MaKCMUManbHO AONYEHMBOMOEK®Ee (e
C N N bmaxC Y

OTpbLIB C BOAbL NpPpu B3/N1eTe O0CIN(
CUN CaUBP@EGAHRA BBUXEHUWIW TOAKMU,

PeHHbX BblWe, MeXAYy AOHWUWe-M N0/
T CUNbl cuenneHunmda (nopgcacbobBadt
yacTun no[kKwWN.
Ha3sHayeHWeypRrRAaaa@xRUNTb NOACACE
aencTtBune BoAabl (nopgcoc) npu| pe
conpoTuMBNeane BOZMOXKXWMOCIT-b 0L
HYTb» OT BOJ/AHBbI.

PepgpaH, Hapywasa nnaBHOOTb 06
BEHHO, CTBYeEeDOBUXPeobBpasew-BaHMUEK
HUM CKOpPpOCTW Xopga NO BOGAAE WUH-
30BaHMA BO3pacTaeTss HHbBXY NHTA R YT i
C pepaH@n enq C KKkaBKE T (aQ ™ Kavidkas—
nycTeTHa)pyweHMWe CNAOWHOCTMWN BH
C oO6paesswmBMREHMOCTEN, 3anoa@HeHHbl
BUTAULUMOHHDBIX MNY3blpbKOB). 9T a
cnocobcTBYyEeT OT pPbIBY BOAb OT
AHMWA, 4YTOoOOBWEeMYJBHAKMNTIETbHON
TUI NeMKRAQMUHAETTA UTEMPNW BaHUS
ponnaHupoB@eMmaNn ,6er anHaado preaea H
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biT O/4HBbBWR nNo BeNTNWYUMHE T[4
MBNEHWNSA.

Mepepn BbIXOAOM Ha pexunm
3ammMmoagencTBMUA @G C BBAIH e (
bl X

OOKOW Ha N @ble p XMHPOOCUTCUX @EAa
e aAunddepeHTa Ha KopHME,-0
HUs, A HWWe HauyunHaerT
pManbHbBE paBAeHUWA, yBer
HanbHOT O HMOT POWU 3MMH/TEMIEH T A
bwas cuna T Map o A uHIaBMIEHHENC
ABNAEeTC S BepTuUuKanbHasa-
yeckas cununa noagAgepXaHu:
AKY 13 BOAbI, YT O Yy MEXHb
OCTb AHMWaAa N O6OOPTOB.
Takumum ob6GpasomMm, r'Mpaopocamoc
BIXOAUWTbL Ha pepgadH, COXpaH
YO YyCTOWUYNBCGUPWOWBABPUMNT BHC
aTbCsd OT BOQSbI.

B pexwuwme rnmccupoBaHMH4
XeTCcCHd Ha OTHOCMWUT e b HH-
) N OB e€Ep XAHOONC THMaA 1T pce yEadd O
BOro pepjgaHa, pes3kKo yawe
B
a

O SO 9092 = 3o

nawiugpsaBHOQLEeNCTBY OWe #
M U
CThb

€ecCKOro RxoM pPBC 3B AE-H
opna.
Bropo peagaH (
CTOMUYMBOCTDL nNp

Cnnaetctsakwk ca&ypaenaBelLlWn BYa-e
O TNHPOKWMECKONA CWNMO AN, THO@

oOpM™Ma noak

Yy
X
n K
n mnobere Ha n
e
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TAaKTHOW MNOBEePXHOCTMW AHMKNUWa, a

CUMNOW C 8HMeNeFl o

Cunna T1T4aren- [gBWU

newndbHPAbWe CyMME

cCun aH 3PMOVEY € C

K 0 X0 rvmaop-onnH
MMWYeCcCKOT O

Xas £gO M POTUBIMEHMN

Puc. 9.9. 'uopocamonem — runpoppaoMmonerT B

6 pestcume cauccuposanus p e XU M e - T n U C C
pPpOBaAaHWA [OBUEHUNE MLCY BYEC/KMOY NB a A
ABUXeHNWd [O CKOpOCTMU OTpbIBaA.
XapakTep M3IMEHEeHWMA O0CHOBHLBX
Hna T nmepa@as8M@eaTe B 3aBIWEWUWMOC
CMTenbHON cKooVp=oVc+TVy( PMBH 1 a
CKOpPOCTb OTpPbLIBaAa T uMuApOCaTMONIeTE
pupoBaH pwuc. 9. 10.

B pexXunme nnaBaHWNSS= (0P,26) cKop
pCMNNa TaxecTun rumapocawmvo-1eTa
TbMWpaBHOBewWNBagTCIAMApa@acCcTaT N Y
ooAepXaHwunsa, 3HavYeHNnEee MH@ID 4 U F
n n bl

obweamH ®& CUWUN HEeBENTUKO.
Cuna rmaopogm@ArRaMMneaenporumBNeH
efpendaeTtcsd B OCHOBHOM -conpoc
OCTHOT X TupespimmHOO O Xa@BI30aBaGwmeaT
€e3KMX yCcTynos Ha BOLO#®3 MeLUa
Kyn wn pepaHa). M pxkmmwieap Haca YBA HC ¢
T yBERERaAIMHMA yron AundpdpepeHta o

prVI B O A bl C peagaHa, TEOISHKAKA €
————————
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

rmagpoagmMHamMmuyeckKkas CWMBEAETR(
Bywuwaegumpa CcCONPOTUBNEHUS T .

o ey

/ 198
——
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/‘- /-,+Xr
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i Tha

N
X, [ X )
oy
1 X T V

b E_ —_—

04 0.6 08 1,0
_ | (epexoarmin Pexim

o -
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=l

T?&\ iC I5l-
!37

Puc. 9.10. 3asucumocmv napamempos 08udicenus: 2UOPOCaAmonema
npu e31eme om OMHOCUMENbHOU CKOpOCmu pazbeza

Ha nepexogHomMm pexVime(0@Y) n
Vp WHTCEMHB HO pacTepenyTa, @i
cTaTnmyeckKkoH@AN@apgpgepxaeTcCcT
CONPOTUBINIEHNSH XKansmAdoc gipa B ap
BCNnnbBaerT, 60 pBTALLBOGIX@TEGT
YyMeHbWaeTC4d conpoTunuBNEeHNE
Xa BO/pHBOBEHHMEIM He MBMglae
XnumMe cuna T WKPTDU HAMUMHE]T M
AoCTuUlraeT MakKcumManbHOTIO 3
rvmagpoaguMmHamMumyeckKkor o CoOnpoo-T
AVMHaAMMUWYeEeCKUX cuUun B ob6Wewm
HeBenumko.

Ha pexXxunme rnmccupoBawvusg
(0, 3@, yron aunddepeHTabHR:
waeTcCAa, COOTBAURBET E&H HCOM AN
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TUMUYEeCKOro noagagepxXaHuwsa wun-cumna
poBaHMA, NMOCKO/NbKY C PpPOCTOM
pejgaHe BoO3pacTaeT aspoguHaAaMULC
NoONHIOC YyPREBHMPBaAaWWUWaAA CUAY-TSHAXEe
camMoneTtTa Ha CKOpOCTW oOTpbIBa.
OrTmMeTuM euwe pas3, YT O MmMAdA 06
pocamMonetTa cuna TArun ABUTaTen

MakKCMUMaNbHOT O MBHZWAHNAI POYIM H a
CKOro “u rumagpogmHamMmyeawoHe CO

«ropba» Ha KpuWuBON T UApPpe@AUNHAM
Huna) .

XapakTep MW3IMEeHeHWMA O0CHOBHDLBX
HNUAa T nmEeo@amMm@n N o eangkie @(-0Tcony H |
nocapjgoyHOM N pvMoebHerrae , K acctTa H MmO p
BOAbl Ha nocapad®ypolimoiKoOo@BE-TaAamMO
K¥ B 3aBUCUMOCTWU OT OTHOCMWUTET
V=VN,aBNsseTcsa, ME PERULSABIBIY ,0T
XeHnewm puc. 9. 10

3pecb cnepyeT OTMEeTUTbO-TONbK
MHaAaMIKOE OCONPOTUBAEHMUA TREPU T
MyaTbCcHA OT 3HaAa4YeHWW TMEPMo,noc
TO Harpyska Ha Bopagy ©O6yaggeT ME
TCHA camMoneTtTomMm ¢C Maccoi Me H
npakTuMnyecKkun oTcyTcCcTBYeT npil
bepeHT&aamepamM cocTaBngtakas Cv
Tenemn, nNocCKoOBBpWaaeapoder geunr
paoTawWwMMMm Ha pexumme «MaNnoro
3HauYNnTenbHON cune THATr KU,

SO £ o
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

FmaopoagMHaAMMNYEeCKOE MW TDBEPM
apakTepusyeTcsa MWUHMMNMEAPIHI
MyecKOro KayecTBa

K =AT X0,
rfAe—-HarpyskKkauvpa s, TOX
aMonepajgawwasacda Ha BORY
EHHTCKOpoOCTMHW, paBHAas« pas3H
MNOUTAXEeCTNW WU NOAbEMHOMN
OMe AT &—Yupaar virT M OPOAUHAMIWY
poTMBNEeHNE camMoneTa B Aa
HavyekKyeoctaBnaerT 4,5 ..6,
3455 mmsaBK®B.
bBesonacHoOCTb npu B3/1eTe
CnNnu: camMm@gpeT He3apbBaeTCcH
MN, ocCobBEeHHBAMWIAO IB3IBOB E&DX H
bBIXOAWT Ha T /MnccupoBaHUe,;
YCTOMNYNBOCTbLHCHA®M BC @M X
aHuA 7 rnmccumpoBaHmTs«, T
CaMBOPIGWHWDN NPOAONbHOM-
awnuwen amMnNnIMOYNOM3IBRNEBERAOM
KpeHy.
PeXummM TrnanumccumpoBaHuUg ABANA
TOYKMNSA 3PPOAONbHOVN Y H IO
pU T AUNCCUPOBAaHUU MeXpeag-a
TOPLI3TOBOWMTCTIEYBBRA. pAyYN
aBneHma B CcTpye MOTYyT B
rnoBble U BepTUKaNbHBE K
OBEepPWeHHO T NagkKoW N OBeEe X
nmMmccupoBaHuMe BO3MOXHO anf
nAax yrna AndcdphpepeHTRAN AN L
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3afaHHOW dQopMbl NOBEPXHWUMGETMU T .
UNBOCTHDb rnmccupoBaHMHd obecn
paUuVMOHANbHLXK  WOBO@ODBA GadMXbIBaeET
HaMMW4yecKU MD@EAGEHDI X

Kpowme TOTr o, rmppocamMonerT n
BecCcbMa pimeammn e TpeboBaHMUA K

YyCTOMNYMBO [ BWINETEb CBI BHEAT PGYHKY 10
M pas3BoOpauYymBaTbCsd HOCOM NPOT.I
K BeTpymp e viideen rdojvenri— n naBarTb,
[HaTHw)C MeWeHNNM C 3afaHHOO-0 KY|
Tawwem ABWUraTene nopjg BoOo3jfgencrt
YnNpaBnaeMoOTWOHOCTb BHEIMTOJ/MHEAT
bl Ha nNnaBY MNPW HanNnW4ynmuno-BerTp pa
amonerTa MO >XkyMpec y N NHaas a 1 le 4 0
becneuyuBBAaaPEMEBOAOPY T EYM, [ n
emM), ycTaHaB/IuBaeMbl M, Kak n
BTOpPpOW pepgaH), UNW C NaO-MO Wb K
enenm (AnNnAa [ABYXABUFa@ma&3IIkbMHOT O
3MeHeHUWA TArunm pBUTratTenem np
Ha pexmme T /INCCBREOEBEAEGUYNP KB/
rmgpocamMonetToM NO KYypcyo-u yr J
Wb asapoagmMHaMMUyYecKNUx pynem.
Mpnemnemoe OGpbI3Toob6paBpBaHMeE
KOTOPOM MOXHO 3aWUTMUTb 0-T NOMN

S 4—~3500 4

3abopHUKN aABUT aTeneimn, BOo3 A4y uWw
M APYT Ne BYaWSHHbEEH HAOF— M elMHaT M3 B a
HelnwnMx XapakKTepuUucTMUk, onpepge;.
rmgpocamonerTa.

Kak yXe oTMe4yanocs, ABUXY LA !
Lo6GaBOYHOe pJaBfneHMWe Ha cBob6GoOA
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MnkoBoe (ypaprneepr MpDHBIAECT
PeEOHUX NOAUHAK C BOAOWU BbLIOUE

Kannun BOAbI, pas3nerTaltowmn ec 4
B bl X CTpy#Wn. MHTEeHCMUWBHOE 6
npouMcCXoaWUTb YyXe Ha mMainblix
Ha B3BO/THOBROGEGDW BOBKP X
dopwma nonepeyvyHOTr oo CaBEH
BNnumaer H a -
pakTepopb@aFoOoOOGpasos

Hna. MMpunnanocKOKMWNRIA aar)o M@ mMbn:
CTpPpyM

NOAHMWMABHKAT CGHIONb WY K BbLICOTY,
CNOXHbM (B HaOoOmMHOdRnuWh /xepl

8

KumneBsaTtocTtTu (pwuc. 9.11, 6)
y MewmmwT b 306 prwopaszoBaHue.

Puc. 9.11. @opma onuwa u xapaxmep 6pvize006pa308amus

OQPPeK TMUBHDBM CpepgcTBOM ay-w
30BaHMa HPBS3ODOT paiXpbe rmzo
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Xawwu e Wn T KM , Bpwc. yc9audben
B nanockocTtwnm 60pTa.

Puc.9.12. Bpvizeoobpaszosatue npu enuccuposanuu

Ha pexumapoBaikuna) (popmwc.nePehn
NUHWWUT aKkOTHH O MpaBagpRAYUNBalT C A
[ OB ble CTpywWu CNOXHOMW NnpoCTRPa
OTHOCUTENbHO cnabble 2AI(PSHME /1 U H €
TOYHWERIBHKOPOCTHYR) cTenwrtc4d M
Yyr1T@ M NOBEPXHOCTMWU BOAbI.KY MO LWH bl
Nonbwmbné@,ncMt e pfele alster-Any 3 bipb) ,

cTpdymmbib6pacbBalwTCa BBepXxXew Has
Ma 9TUX CTpPpyhn onpepgenmme-nono
nenm M onepeHuMa rumppocamMonerTa.

HenoTonnrawmoopba WUWBTXKKEPEDDE,|]
XO0OAHO®HAMHae3T , UTO Trumppo@amMorne
ByyecTb M OCTOWYUMBOCTbL nNpu Y
M 3aToON/JIeHMU NOABOJHON YyacTwn
ana ToOr o, YyTOb6bH O0O6EecneyYynNTbL C
nnaBy4dyecTun nNpPpuU NOBpPEeXO@HUSAX,
La e Mo nm yacgkun (nonnasBla) mezat
6onbuwe, yemw NMOTpPeOHBbI obbewm
B3/1TeTHOW Macce rumpgpocamonerta.

MoaoBOAHYW 4YacTb JnoagKuunm-paspge
uaembMnu (repmMeTuUMUYHBIMN) neper
Takumm obpa3sowm, UT 0O q@@oken HB/aX
OTCEeKOB He nNpuBOAWMNO K MUAROTEDP
BOCTMWU MUANMW K NOSAB/EeHWI Bepgony
peHTa U KpeHa, 3aTpyAaHALWM X
rmpgpovoneTta, U TemM 6onee K 3a-

4/
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UTOo0OGb nNoOBpexXpgeHWMe UMTUN OO
nasBkKknapme @8 K nNnoTepe nonep
ONPOKMWAbLBARBMB®BNeErTMaLp O K 0 H
pblia BbLMNOMHSAKWT BLU BaIMEXO B(C
3Mewawuwmnx) OTCeKOB.
Takum ob6bpasowm, obecneyvyeH
a asMOUgeI & YO KOMMNOHOB KOy,
MYecKY KYy—KHAVCNTOOH/DLBK O € €
M9 MOpPpexopgHOCTM CKas
poB 7 B3aWMHOT O pac
OB rmgpocamMonerta.
ouecce pas3BuUuTUA TuUap
e O6b/10 CcCO03JaHO &IK AT
Cnocoo6HBLX MCNOJ/NMb3 0B E
ytO NOBEPXHOCTHLb.

OBeM ewWwe O[AHO TpaHcNoO
bBIM NpaBOM MOXHO pasbe.l
annapart.

paHoORKIE@ABHIATbLIA nNeTaTenbl
Wwawwnmim KpewncepHa&maoic preqq/
30CTU OT NOBEPXHOCTMHU 3
aBumayumm Cc NpPOSABNEHUNOM
BOmEET X ID2n0 X : npun B:
Henocpe/ac3TOBCETH/H ONT O63nenM N U
aKoHaM KJaccuuecKDDH 1 Kaaespa
ONHUTEeNbHasaA nNopgbeMHas cu

Q

w
Q0= DO
Ioc 4 oxIT=2

I W I -

ST XSSO W

—

AONWHY nNOCafAO4YHOW AMCTAaHLW

3

(

B

bdpekTa npwu nocapke npwuh
C M. D26)c,. K OT OKOG®bIM KBa 4yTeac T Bl e
alT cnovnepspo-un @ TY BBIY N .
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9K

P &HHOIPPYBEINYEHNE adPOAMUNH:

I'IOp"beMHOI\/’I C 1N N bl " YMEeHDbL UDe-H U € C
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0 ocC
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MBNEHMW

bllie H e

A KWemacAagBagy 39KpaHOM
beMHOW CUNbl Kpblna BO6KW-FN3 MU =

M AaBNeHMWSA Ha eme HUNX
mMyeckaaBoOwB-AgywHasanopapy
, AaCHMUXeHMecoOoOnNpoTuUBNER NS 0 |
M MWHAYKTMUBHBIX CKOCOB MNOTO
Hopie MoeK paHHbBIW 3 (dgprdeaKk TB bICDO sEB
MeNmmun BOALI, p a B HOO, 12 @3pHManvHe p
CAX «Kpblna, X0TA BAMAHWME
OT bl mMoopisemkaa 1, 0 3HadyveHwua C
poAMHaMMyeckKkoe KauyecTBO K
TUuraemnmkKeEd@o), CyuwecH-B€e€HHDO

Wwawuwmnx Te, KOTOpPbLIBITEBOCHBEDPEWEL

H bl X
Kau
on
a /i

X0

B

bl X
e
ep
K P

O O wWw +H I

K C
bo
a3
e H

<O

camMone®n . (lOaH&A KO asapoagmunt
€ecCTBO annapaTBHG HIER® M3 &Y (
POTUWB/MEHNWA HEeHecylWWUmx 4yyacrTe
AaHCUPOBKY. Ana MOCTPOEHLE

=1 3 16.

HacTofAwWwee BpPpeMA MU3IBEETHO
NMPOEeKTOB  33KKPPAaHHOOHFEATEEOBBE U
bHbBX annapaTtoB, [APBHIOKY-LU X C A
XHOCTHbI H a BbiCOTAax,CAHa K
aHHbLIN 3dhek T, Tak W Bpanwu

e Xnum) . OCHOBHYW WX Maccy <CcoO

nepumMeHTapIdHBLE an
NbWOW BKANapg B nonynapunsauywu
pabboTKy C X &MHNMbPXO BeeqleedHien 9 K
Ta/llbHbBIX MCCnepoBaHMWe-M0Opge.
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Ocnoli AP OGUMAMMAs Ly OMNAMAMA

Tpy6axx BHeLa X WMIIB/OT T |
op P. . BapTuHum, pao
Bepunesa.

A coO3jgaHWMeM annaparTa-B
e eI Ppea o BsjTvepw MLOP € c
€EHb paB@M/TMHO BB KPp@e I e
PHOW N poOTr parvemiobic KMmcexc, N er
T M CcTpouTenbcTBAaA WpY
HHOMW B HaweMn CTpaHe,
BKONBKY TakKkyHe NPT Q@M
CcCTpaHa B MUPpeE. NH UL
nporpammb 6bi1 P. E.

palbHOE KOHCTPYKTODPpPIE-K
bIX Kpbnabax B —+FUKDB ompe K
P.E AnekceesBa, B O3 VK/Fa
M B.nBo.Bbl@)KO B peanwuse
BHOE€ yyacTURNamMPTHI N
akagemMunmka A. H. Kp®wooas
XyKoBCKOT O, nmnmnm wnwm.

cc/BaAgENbCKUX U YyUYeObHbX #u
QK paHonnnaHb 6 o(nébounoene mlalcOc

a

E.

K

OCTpPOEHHbl TONbKDO B CCCF

Anexceesa. C amM sl M>600-(n

aoMmakemM) , « KR/t TMMACKMUKN M)OHC

Ha3Banhwun erao MHOCTPpPAaAaHH

QkpaHonnaH «KM», McnblTaaH
auungporooronpoBoagmnacehb H a

19

66 no 1980 ropg, n M e-A

onee 20 M, -pazmar HKpPL-bI/Ma
acca B pekKkopasdmOmomre,T ey
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B P
MU
c

np

eMs aAnsa netarTtenbHBbBX annap:
P OBDbLKOPE®MT OP ki 6 bl N nooGwurt
co3gaHunem -Z2aAamo eMpan 9 AH Mo
oBOAMAMUCBL Ha BbCOTaAXTHNX 3

400-450 KM/ 4.

N
B a
ne
« K
C Yy
oy
B O
ne
Uymn

3 p € X vam
HMA Hao -
Ta BONMKU:
M » BblXO
erT no B a B O

X a K rpﬂ:llﬂffg y 0 ‘E’uc. 9.13. Oxpanonnan « KMy

CbMWU KTYWEOHOHXeMmB U T aTenenm, pas
pegHEeM NUWUJMTOHE. Kpenceep-ckuin
BanAun ABa TaKuUX Xe A[OBUTaTend

OnblT, NONy4yYeHHBLA nNnpu paspab

K

IS £ 7 A

WX 30
O sSTJoY9T sSMOoOY-H s

M>» | nan BO3MOXHOCTbL ®o3pgarTl
0 KRPpBPOBAHMWUA U CTPOUTENbLCT
O nossBonuno UKB no CHBK wuwm.
Tb BnocneagcTBuUMU uenytw T aMl
NNaHOB MOPCKOINo 6Gas3upoBaHuSH
CTecTBEHHO, NnpakTuMWyeckn He
Tb BCBeaHMPme OMWOpPpEeEXOQLHOCST U, H
M 9TOM B ad3apogUuHAMUYENW-KNX I
X, NO3TOMY TMnNpuUHUMAKRTCHA KOM
NPOCOB asapoguMmHaAaMUKN N MOpeEKX
epeyYynNnc/ieHHb e BbllWe HeKo-TOpPH-LIE
A XMOpROCTW YyBenumyumBatlwer- CJ0)>
B O npob6bnem, KPTENLLPAOEBMLLUXK & M P O eI
3faHUN TuUuppocamMonerTa.
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B HacToOoOsawee BpemMAa pas3pab
HUMMalwTCAd BO BCEeM MWUPE MHI
TPUW KPpYynNnHbEe aB W atkKmaoHaHmcex ad
H a a3 Lanadair) , ANOHCKA aH4 « $Him H
Meiwa) n Tar aHp O rOCHKHUbIR aHBal
TEXHMYECKMUN KOMNDNEKC UNUM.
bonee WemHIWBO oOoNbIT CO3gaH]I
npwu AKTWUBHOM COT P YHIbHWW e El t

3acNnyXeHHO 3aHUMawWMim
MUPOBOWN ruppoasBumaynmn.
XapaKTepHbW [N, usic eim aran [
ocneoBiTaMunpoBOhn BOWUHBL I0-C
€ aBumauunuHYHK@ Tpserayk TWMIOBX H O - (
nmun NMPUUYMHAMNU, HIHEOM HMEO TYPM
rmappoasunaymnn.
FfmopocamMonerT bl BOEHHOT O
«be», Co3spaHHEEMX S)@pP CO
OOpPYXeHUm N ndHMEK BIAKRAG U |
pebywT MUMEeHHO MoOpPpCcKoro 6
MocnepHNne pa3paboTkKwWu 3T
HMUMAaHWE MHOT UX CTpaH. C
aeTcCHd BbBICOKWUM WHXeEHEPH bI
akK, ogeamapwm o) AdAeannsosal
akcunmmManbHOT O a3 ponun HKMN L
6 1.7, 4yToO npakKTuMUnyeckwu
m&@YXONYTHBX CcaMoONeToOB,W-u
Kune xapdKapFepn BONUK MM T @ - T
aTmpoBaTb CamMOB&TOPIAH-M
on BONHe [JO 2 M.

n
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C Apyromw CTOPOHBI, 3TO0OO06bBAC
HUMaHMUWEM TOTo;aM@pVoOnaamonegThbl p
MHOT Me akKkTy a//lubeHebl e B pBe MH a gefaogda Y v
hbeKTMBHOCT Db IO, npakTunyecKkuMm Heq
camoneTtam.

Mepedyncnamble e ® T3TNUX 3apgay:

nwéom wmMecTeE, rne ecTb [
ocecpBrea (KoOTOpOEe K ®BOMY X
aAaNbHO CTPOUTDbL U TNO@-AEPXMN
OAHNUM) .

BonbumaeeHCTNOPTHBIE BO3MOXHOCTMN
o6bAcCHHOGWE U Tewm, ytTo 3/ 4 nc
wapa MNOKPbLTbH BOALOWN. Q1 o0a-06cCcTO
eT npepnocbLAKW pas3BUuTUuFAa-U 3 P(d

218

e NPOTMUBONOJOYHASHA oOob6boOpoOHa,
ABYXCOTMUNbHON O3KOHOM#MYECK
CTBOM Ha nnasBy, a Takxxe nj
cnacaTe/ibHBbIX onepauywuim B K
M Ha O6o0NbWNX yAganeHWMAaX OT
e 3KONOTMNYEeCKNUN KOHBRGOK OMKE
nNpo6 BOAbl MW AOHHBLX OT/NOXEH
e TYWeHME JNeCHbBX MNoXapoB C
6nuns3nexamrexmag o B pexiame rn
HuS;

e 3aWNTa B O /A H blX NMOBEPXHOCTE]
pa3numBwencsa HedPT bW ca-onep:
umemw pas3nNnunuBa;

e OCBOEHUE U OOETPIWTKUBMAIMHUE HE,|
TOWN CceTFeMHBIXA aBTOMOOIWADBHbIX
[ 0P O XHbIX MarumcrTpaneun ¢c B 3.
B
n
L
C
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Hus FrmapoaB B NPUuGPENXHO.
MOKeaHOB, B ®KBBO@DKPX MM JF
HblX pecx.

Bonpocsl 1ist noBTopeHus.

1.

2.

Kakune paspagenb BKAKKYUYAET
K A

UT O NoOHUMUMaeTCH4d nopna pHe
pocamMonerTa?

Kakoinw BUA TBI/pIOECHMSD /ae T
eTcda rnmccuMmpoBaHmem?
UT 0 Ha3blBaeTCcCH4 onamertT
nokan ?

Kak cTponmTtcsda OCHOBHAH4
O6BbACHMUT €K MJDEHBIOTM AN C K Y
nopnkK#wu.

[flepeyncnmnrte OCHOBHGEbIA-
MeTpbl NOAKWUN?

Ha Kakwue rpynnbe gensar
XapaKTEPYIOERAMO®HMOTI O Y (
Kakoin Tun T ngm@eacam /TeH

~

B COBpeMeHHOW aBumauyuumn?-

l10Kakasa M3 pas3HOBUOHOLT

pocamMoneTa Hanboneea-p
cTodlWllee Bpewmsa?

11.B yewm 3aKnwyaerTcd O C H

ocobeHHOCTaMMpEaMOMZT a

124 e m OTAMYyYyarwTC 4 no H a

M BOoOJOM3IEeONMaMMmMBABIKMN?

21
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13T 0 npepgcTtaBngwT coadb-0M n.
MoneTa?

14Kak ouyueHuBaeTcCsda BOJIHeHMWUE
15T 0 noHumMaeTcsa nopn Z#UNNOMN
pocamMoneTa?

16U4T 0 Has3bBaeTcsa rpysoBoin B
1706 bAaCcCHUTE NoHATHUE «andodyp
18UT 0O NoOHMMaeTCcd nNnopao@E@T Oy
MonerTa?

1941 0 onpependeT cTene@eHb OC
camonerTa?

20.MMp n KakKoM B3aWMHOM pacno
MaccC W LeHTpa BeNnNWYUHB C
B COCTOAHWUNM OCTOMWUYMBOTIO p
21lKakohn napameTp 4a9BnseTtTcsda |
OCTOMYMBOCTN camonerta?
22Kakogaopgwe HeobXopgumo g4
nonepevyHOW oOocCcTOWUYMBOCTMU T
2ZKakumnm ycnosumamMm onpepensd
OCTOMYMBOCTbL CcamMonerta?
2MeHAeTCHd NN 3HayvyueHWe nopgAa
P npuw yBenuuyeHuwnmn yrna aguag
25 KakKasa TOouKanoomoiegrwa €mp o
HoOM@TaueHTpa?

26T 0O aBNdAdeTcHa Mepon npopgon

rvmagppocamoneTa?
2 YemMm onpepenaerTtca4a

conporTwuuBneHuMHA B O A bl

cumna T u,
0 BUXEH

28emM oOoT/nuMmyaeTcsada LOBUXeHMUE r

BOAOHOW NOBEeEpPXHOCTW

OT ABMU
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A 4Yero nNpepfHak3M aMi@alf
neTta?

e, K a K npaswunno, pea c
H ?

A 4Yyero npummMmeHdaeTcCcad- |
camonerTta?

M onpependeTcsd none
oK n?

My no cTaTuUCTUWUKe pa
NneBaHTao cptemgaHe nogkKmu?
M onpepenAaenasd RP O
oK n?

A 4Yyero nNpummMeHsaeTcCcsa E
K ocywecTBngaeTcH4 B
XUM TnumccumpoBaHMa?
KOW napamMeTp O0npeele
Oe COBepweHCTBO T UACF
O NOHMMaeTCsda nNnopg oy-n

mMonerTa?

e 006 blYyHAB N1 WEaKTHC 9 a -6
owune wWNMTKMN?

K obecneyunmBaerTcCH Co
aByyecTun?

O NOHMUMaeTCsd NOA I3KIC[
KoOW BUA nNnetTaTenbHOT
paHonnnaHOM?

M OT/iMYyaeTCcHa 3KpaHOT
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