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IMPEQUCJIOBUE

MHOro3BEHHEE MPOCTPAHCTBEHHbBE MEXaHW3Mbl HaxXO4AT MpH-
MEHEHWE B pa3/iM4HbEX 06NacTAX TexHWKW. OHW clywaT OCHOBOH,
HanpWMep, YHHWBEPCalbHbEIX MaHWMNyAATOPOB, WarawwMx MaWwuH,me-
Xa8HU3M0OB pexabunNuTaumu v T. M. HacTo TaHWe MexaHu3Me pa-
6oTawT B HANpPAMEHHOM AOWHEMHYECHOM PEWWMMEe, B CBA3M C 4HeM
BaGWHOE 3Ha4YeHue npuvobBpeTaeT aHanu3 ux AuHaMuku. OgHaxko B
HaCTORWEE BPEMA MOWHO HAa3BaTb J/MWb HECKONbHO Hay4YHbX CcTa-
TeH MOCBAWEHHEIX 3TOMY BOMPOCY.

Takoe MonoweHue OBBACHAEBTCA CEPbLE3HBMW TPYOHOCTAMH ,
MPOMUCTEHAWWHMH M3 B60NLWOFO0 YMcNa 3BEHLEB W CTEMEeHBW CBO-
6odbl. YWe cerdac WM3BECTHH MNPUMEPM MEXaHWM3MOB C OECAThbH W
Gonee cTeneHAMH ceBo6odb, M MOWHO MPEAMNONOWMTL, 4Y4To B BAu-
Wanwem B6yayueM MOABATCA euwe 60Nee CNOKHBE CHCTeMs . [Jna ux
aHanM3a HeoOxOo4WMe CMNeuuaNbHee MEeTogde y4YuThiBawwue ocobe -
HHOCTH 0ObeKTa.

Cama cTpyHTypa NPOCTPAHCTBEHHLIX MEX8HW3MOB MOACHA3LI -
BAeT NYyTk MX MCCNenOoBaHHA. [IOCKOABKY MEXaHH3M npencTas-
naeT coboW UEMOYHM MNOCNenosaTeNlbHO COEBAMHHEHBIX 3BEHbEB ,
ECTECTBEHHO B OCHOBY MeETOOa aHanu3a MNONOMHTb HEHOTOpPYH
wPDEHYPPEHTHOCTL"”, MO3BONAKWYHK MOC/AEf0BaTE/bHO ABUraTbCA
BOOML UEMNel oT O4HOrO 3BeHa H APYroMy.

Takno¥ mMeTon o6rnagaeT BawWHbMM NpeumywecTtsamu. Bo-nep-
BblX, PEBHHYPEHTCOOTHOWEHHWA JErKO MNOA4aKTCA anNrOpHUTMU3aUMH,
M 34ecCb 300EBHTHMBHO MOryT 6bTb MPHUMEHEHH BEIYHUCIHT ENbHbIE
MalluHbl . Bo-aTopr, MCMONL3YA HEHKOTOPLE CMNeuWalbHLE MNpPHEeMbl
MOMHO OCYWEBCTBMTb MalWWHHOE COCTaB/eHHE AHddEepeHUHanb HblX

YPE8BHEHWH OBHUHMEHWMA Ha UMPPOBLIX MawuHax. [locneaHee 0O4YeHb
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BEMHO, MOCHONbHY 3TH YPaBHEHWA HMMEHNT WCHONKYMTENLHO rpO-
MO3OKHMHA BHMA. BuiBOL ypasHeHHH, 3aHUMalWMxX gecaTiu (eciu He
COTHH) cTpaHWlU, nepecTaeT BbTb YMCTO TEXHHYESCKON 3agadel
M 348Cb KONNWYECTBO ABHO nepexoguMT B OTpHUAaTe/lbHOE Haye-
CTBO.

B-TpeTbux, Takol MoaAxoh MNO3BOAAET MOCTPOWTL YHWBEp -
CaNbHEA aNropHTM ONA MOLENWPOBEHWA MPOCTPAHCTBEHHHX Mexa-
HH3MOB Ha UHOPOBLIX BHYHMCAMTEALHLEIX MaWHHAaX. Takol alropuTMm
nojay4yaeT HWHGOPMaLHI B HEKOTOPOM LUWOPOBOM KOOe O CTPYKTYpe
H MapamMeTpax [LaHHOro HOHHPETHOrO MeXaHHM3Ma W XxapakTepe pe

waemo#d 3ajadd. Mo 3ToH MHOOPMALWKM OH EBTOMATHYECHKH:

1) ,cobBupaeT mMogenb” gJaHHOro HOHHKPEBTHOrO MexaHWM3Ma;
2) ocywecTBNAeT aHalM3 KHHEMaTHKH, CTaATHHH W OHHAMHHH ,
B 4a@CTHOCTH ,COCTasAReT” W HMHTErpupyeT avobepeHuualb-

HEE YpaBHEHHA OBHMEHHA.

©

HeTpyAHO BHOETbL HKakHe BO3MOMHOCTH TaumT B celfe Takxo
MOoAenHpoBaHHe. JoCcTaTOYHO CHasaTb 4YTO NWbbe ,HOHCTPYHTH -
BHole” H3MEeHEHHMA MexaHusaMma (B TOM YHUCNE H3IMEHEHHA B KHHE
MaTH4YeCHOW CxeMe) 34ecb AOCTHrawTCA C MaKcuMalbHOM npo -
CTOTOW--"HYHHO TONbHO 38MEBHHTb HECHONLHKO 4YWCE/n BO BXO4HOW
HHOOPMAaLUHKH .

HacToAwas HHWra noceAuweHa pa3pab0THE yHAa3aHHOro BhHWE
MeToda. [lpy 3ToOmM paccmaTpWBaETCA HWHHEBMaTHHa, CTaTHKa H
AHHAMHHKa MexaHW3MoB WM pas3pabaTHBaeTCA YHWBEpPCa/lbHbBH MOAE-
NHPYWWHH anropuTM. Takum o6pasom, COLEPMaHHME HHHMIMH Hig =
CHONbHKO WHPE ee Ha3BaHWA, OA4HAKO B 3ar0/lIOBOH BHIHECEHAa TOJb
HO [OWHaGMWKka, HaK Hauvbonee BaMHaA 4YacTb.

MpH OUEBHKE TEX HAM HHBIX METOA0B aHanNuW3a pewawwum, nNo
MHEHWI aBTopa, ABNAETCA HPHTEPHH MPaKTHHH.[IO3TOMY B HHHIY
NPUBOAMTCA 3HAYHUTE/NbHOE YHYWUC/IO BbBYUCAHTENbHBEX aNrOPpHMTMOB ,
‘HOTOpbBE MOMHO MPaKTHHECHHW HCMNONL30BaTb ANA PEWEeHHA Pa3nu4
HBIX 3afja4Y CTaTHMHH, HHHEMATHHH H AHUHAMHHH HDDCTDBHCTBEHHHX

MEXGHHU3MOB . DTﬂa,ﬁlHa H MpoBepHa a/ropuMTMmos ocyuecTsnA/1achk
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6 f0.A. CTenaHeHKoO

BBEIEHUE

B HacToAwem BsefeHWH MDPUBOLATCHA HEOBXOQMMbE
CBEOEHHA M3 TeOopuH MEXaHH3MOB, [AWTCA OCHOBHLE OMnpe-
ABNEHHA "M 06CYyMAaKTCA 0COBEHHOCTH MPUHATOrO MeTOoda aHanysa.

UCHOBHLIM B CTPYKTYPHOM aHalM3E MEXaHH3MOB ABNABTCA
MOHATHE HWHEMATHYEeCHOM napel. [log HWHEMaTHYecKol napol no-
HHMAEBTCH QBa 3BEBHA MeXaHW3Ma, COEMWHEHHHE nPyr C APYroM C
NOMOWbBLKW HEBHOTOPOro YCTPOWCTBAa, JAOMYCKAKWEro HMX OTHOCHTEb-
Hoe nepemeweHne. Cnocobel COEAWMHEHWMA 3BEHLEB B HMHEMATHYE -
CHHE napbl MOryT ObiTe pasHoOOpassuiMW. [lpoCTEHWHMH NpuUMepamMw
MOFYT CAYHHTb UMNWMHOPWYECHHH WAPHHWDP HAW MPAMONAMHEHHEE Ha-
npasnAlWHE .

B sasucuMocTH 0T cnocofa coefWHEHHA 3BEHbLEB Ha HX
OTHOCHTENbLHOE NBHMEHWE HaKNafbBAWTCA OMPEAeNeHHEe OrpaHd -
HEHHA MM CBA3W. 3ITH CBA3W MOryT OTOBHPaATbL Pa3NHYHOE YHCAO
CTeneHex cBOGOAE B OTHOCHTENLHOM OBHMEHHH Tei, W No 3TOMYy
MPH3HaHY KHWHEMaTHYeCKHe Napel OENATCA Ha MNATb HKNaccos.HuHe-
MaTHYE€CKWE Napbl pasfiMYyHbIX KnaccosMNpefcTasneHs 8 Tabnuye I,
83ATOH W3 [1]*. HunemaTuyeckue napsl MATOro Hnacca ocTas-
NAKT OAHY CTeneHb CBOGOAE B OTHOCHTENLHOM ABHMEHHH 3BEHLES
napLl MEpBOro Knacca - MNAThb.

HpoMe neneHWna Ha KNacce KHHEMATHYECKHE napsl nogpasge-
ANTCA TakMe Ha BWAs. [lapel MepsoOro BMAa OOMNYCKAawWT MaKcH -
M3NbHOE YMCNO BpawaTefbHEX OTHOCHTENLHEIX ABMMEHHH (B napax
I-III wnacca gonyckaeTcs TPH BPaWEHHWA OTHOCHTEANbLHO MNepneH-

OHKYNADHEIX oced, g napax IV wnacca - gsa, s napax V HKnacca

* bubnuvorpaogun NPUBOOMTCA B HOHUE BeBengeHun.
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- 04HOo) . [lapsl BTOPOro BMga MO CPaBHEHWK C MapaMw nepBoro
BMOa HaKNagbLBawT OrpaHW4YeHWEe Ha O4HO W3 BpawaTeNbHbX OBH-
HEHWM, Mape TPETbero BMAa HaK/aAHBalT OrpaHHYeHHA Ha A4Ba

BpawaTensHelx gBHHeHuA (cMm. Tabauuy 1) .
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Momumo nap, Yy HOTOPLIX OJONyCHaeMble OTHOCHUTEe/NbHbEe OBH-

HMEHMA 3BEHbEB ABNAKTCA HE3aBWMCHUMBIMH, CYWECTBYHT napeol CcOo






























































































































































































































































































































































































































158 0. A. CTenaHeHHO

[a ] =3 oty (5.22)

rAe W -coCTasnAowan YCN0BOW CHOPOCTH, MEepneHiuvKynNApHaa OCH
CTEPHHA.

w = w
N (s x W) x s

W3 /5.22/ cneayeT, 4TO [AM]'BBHHHHHG nepeMeHHan: 0OHa
paBHa HYy/W, HOrga BBHKTOP Yr/10BOW CHKOPOCTW cOBMafaeT C OCkW
UMAMHADPA WAW MepfeHavkynApeH er. MakcuMmanbHOro 3Ha4YeHwus | AM |
NOCTHr@eT, KOrga yron MEewWay W W 0Ckl UunuHapa pased T/4.

MHTepecHo 0TMeTHTL, 4To AM sasecHT Tonbko OT yrnosoH
CHOpPOCTH. Bunuwem M3 ypasHernud Ddnepa /5.13/ cocTasnqauouwyio
MOMEHTa CHA HMHEePpLUWH, 3aBUCAWYK OT YyrNOBOW CKOPOCTHW; 0003Ha-
4yum e

Moo= (3, - Js)ml(w3q2 - w2q3) (5.23)

w N

Torga OTHOCHTENbHYH omwﬁHy onpegenrdMm Hak OTHOWEBHWE

AM]

6:%

M, T
MNoacTasnaAa cwga 3HadYeHWs AM W Mw w3 /5.22/ w /5.23/

H Yy4HdTbIBAAR, 4H4TO AR UdiadHOpPa

R

Puecs 5.3

NONYHYHM ONA OTHOCHMTENLHOW OWHOHH
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18]

Wl
,b
[S] N

d

Ha puc. 5.3 npelcTaB/ied rpadHH 3aBUMCHMMOCTH OWMBHM § OT ATHO-
WEHHA ONWHB UMNMHOpa H guaMeTpy. M3 rpaguuxa, HanpuMep, cne-
AYET, HTO MpH OTHOWEHWM ONWHE K AHAMETPY 60ONbwe NeTH, 3Ta

owrMbHa MeHbwe WEeCTH MNPOLUEHTOB.
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roe: n = (1—621, l-£22, Sl 1—£2n)’

Torna BbpaMeHua ON8 CHUN Fi W MOMEHTOB Li MOMHO 3anu-

caTb B BUAeE

Y .
= z Y sed =
L ™ e @ag i Hrlgr® Dyl
Yy o UF
r, = L Pis¥ By - Tie,
i J=1 -
roe: a, = al + zzaz 2 + G
it - . e i
?z Z ]
= _ .8 b?.2d + M, (5527)
bl bi + j=1 1y 1

3aH0OHE OTHOCHMTE/NBLHOMO OBEBHEHWA B WAPHWPAaAxX C HHHEMAaTH-
4YBCHHWM MPUBOLOOM W3BECTHbLI, MNO3TOMY 4YJ/JeHH 3asudcAwMde OT Z BHNHO-

HHUHBl B BhIpa@mMeHus ai H bi.

Mog pevcTtewvem [, L W peakudi NpyvBOoLOB P UeMb A0NMHAE
HaxoOWMTbCA B paBHOBECHW. bynem 3ajaBaTk BUPTyasbHbE CHOPOCTH
5 y-wapHwupax. [lpW 3TOP MPHMMEM, YTO BHPTyalbHbEX MNEepeMeweHHH

B WapH4pax C HWUHEMaTHHECHHUM nprvBOAOOM HE MPOMCXOLOMT.

J

MycTb 3ajaHa CHOPOCTb Y- B J-0OM wapHupe. ANCOPHTM

CHOPOCThb no3eoflAaeT pacc4YMTaTbk CHOPOCTW UEHTPOB Macc V.. H“

ij
j 3BEHBLEB UEMH, a TaHwme 008 3aMHHYThX Ue-
. i

rMmev OTHOCHMTE/IbHBIE CHOPOCTH Xj

yYr/ioBele CHOPOCTH wi

B S-wapHupax. lorga AO0AMHO Bbl=-

MNMONHATBLCAH

S, (5.28)

rne BTOPOM MHOEHC J MPH MEPEMEHHEX V, W WM HHMHWNA WHOBKC MpH
X yKassHBaeT, 4YTO 3TM CHOPOCTW 0O6ycnoeneHs TONLHO BWPTYyanb-
HOM CHOPOCTbLH 9];

YpasHeHWe /5.28/ crnpaBennuBo HKAaK ANA PESOMHHYTHIX Tax
M ONAR 3aMHHyTex uenew. OgHako, [41A Pa3OMHHYThIX Henen ero

MOWHO 3anvcaTe nNpowe. B pas’oMHHYTOW UENM OTHOCHTENbLHOE nepe-
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164 0. A. CTenaHeHHKO

b v _ -1 -1 -1
roe, A= H BSH Hp €©=H0"Hgy g=H"C

MaTpuusl A, B, C 4MMEWT pasMepHOCTb COOTBETCTBEHHO nyxﬁ, nyx3,
nyx3. Ecnu pasoMHHyTad Lenb MPHCOEBLWHEHA K HEMOOBHMHOM CTOM-

Ke, TO MOAYYWM YacTHbH cnyda#n
Y =2Ap + g (5.38)

Ternepb NepexoduM K cocTasBneHwn AubdepeHudanbHeX ypas-
HEHMM ONA 3aMHHyTHX Uened. [na 3Toro BEpHEMCA H ypaBHEHHAM
/5.25/. Ecau pnn paBOMHHyTux gene# mHomecTsa X MOMHO Obifio
pasfenuMTb TONLKO Ha fBa HeNycTeX MogMHowecTBa Y W Z, TO Te-
nepb MOMHO BLAENWTHL euwe 04HO, TPpeTbe, MNOAMHOMECTBO [OMONHW™
TenbHbX HoopgvHaT S. OcHOBHHE KOOPAWMHATH OTMEYalWCb XapaxkTepH-
CTUYECHHMM 4Yucnom &5 /£5i=l 0AR OCHOBHBIX HOOPAWMHAT, CM.[ /.
II/. AHanorW4YHo TOMy, KaKk 3To genanoce 8 /5.26/ BoAenvM W3

ypaBHeHu# /5.25/ 4neHe 3aBMCAWME OT S, MPUMEHWB OMNEpaTop

g8 = U(x, V)i

a® = U(a, ¥); (5.39)
b” = U(b, ¥);

(1-85,, 1—552,..., l—£5n)’

B peaynbTaTe BbpaMeHun /5.27/ ans cun [ 1 momenwToB L

Tenepb 3anuduwyTCcH B BuOie

n, n
Favs, Yoar.g? + 3 a.8d +a, - mw
174271 JEIES A o
ny n (5.40)
S Ah St el
L PN, Y buis b, - T,e
L 4oy i3 521 13 i o

rae bi H 5i ONpenenAlmTCA TakKe Hak paHbwe /el 5 271 «

s s
CocTtaeum mMaTpHubl A{, Ai’ Bli,,Bi M3 aeHTopoe—CTonéuoa

y " _s Y S
B aij’ bij’ bij cneayowKdm obpasom

ij
S S S S
A = llady adyeeeoady (15 85 = lafysadar e oal I s
7 . o . (5.41)
BY = Hb{l,b§2,...,b{ny|\; B = Hbil,biz,...,binsll;
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Torna /5.40/ MowHO 3anvcaTe B BHAE

Vier S, =
I ALy + AZs + a. = M.w
i i i St i“o (5.42)

By + BoS '+ b, = .k
P I

L ; .
T o)

al
NoBaB0O04YHLIE YCKOPEHWA MOWHO HaWTH C MOMOWLK CBA3H A,
2 CornacHo /3.21/ umeem

s.=ha 4+ AW, = W T n,) +742§§n/— €y ~— 6,) (5.43)

Mpumenum &k A v 4 onepatop U c Tem, 4To6u pasfenuTb
MepeMeHHHe ¥ WM 2 . HoopAuHaTe 2 OTMEYawTCA 4YMcaoM £2;: OCHOB-
Hele KHoopguHaTe - 4ducnom E5. o ycnoBMIK BCE HWUHEMaTHYEeCHUE

HOOpOWMHAaTH BHAHKHYEHB B 4YHCIO OCHOBHBIX « TDFAB

=

%

U(x, €2);
U(x, £5-£2).

I

B maTtpuue A onepatop U npumeHwum K Kawmgon cTpoke. [lpeg-
BapuWTensHo CHOPMMPYEM BCMOMOraTensHbe BexTope nl, n2 pasmep-

HOCTHK IN__.
= u

U(g2, £5);
Utn , &5).

nl
n2

Tenepb C MNOMOWbLID MOJAYYEHHHX BEHTOPOB BbAEAWM H3 A
CTPOKM, COOTBETCBYWWHE Z W Y HOOpAWMHATAM, W W3 HHWX CHOPHPY-

eM OBe MaTpHubl Az m A

A;* = U(At* , nl); e ity
Ae = yats , n2).

YpasHeHue /5.43/ Teneps MOWHO 3anucaTe B BWOe

0}
Il
=3

v - Alwo - Aze + A + o, (5.45)

Yy o 1 n 2%n

roe
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. n
j — ° = e =1
i z (v.lj et Wy 5 d;) (5.49)
i=1
(J = 1,2,---,ny)
3,5,8(3!: npy YMHOHMEHHWH HAa ManHLI,bI BBHTprI Vij, wij cne=

LY8T paccMmaTpuBaTb Haw MaTpuusl 1x3.

MaTpuua H4 > CTOAWan Mepel BEHTOPOM peaKkuWH NPHBOLOS
BHP3MABTCA TaKMe KaKk W B ypaBHEHWAX 4IA OTHKPHTHX uenel /cM.
{5 35/ fss /5. 3B/ .5

Tenepe pewan /5.48/ OTHOCHMTENBLHO ¥ nony4vdm okoH4YaTenm-

HO OWdOEPpeHUMaNbHEE YPaBHEHWA ABHMEHWA B BMOe

Y = Ap + Bwo + Ce  + Dw_ + Een + g (5.509
— -l . = —l e = —l °
rae A = H5 H4, B = H5 H6' @ft= H5 H7,
g I o e _ -1
D=HHg; E=H. Hy; g H "5 (5.51)

34ecek MaTpuus Npu P, Wor €45 M BEKTOP g o603HadveHw Te-
MW He OYKBAMW, 4TO W B YpPaBHEHHH 4R PasoMHHYTOM uenu /5.37/.
UoHaro, Tenepb OHW BHpamawmTcH APYT UMK bdOpMYyNamMu.

Byaem cuutarts 4to /5.50/ mendwTcs OBWHMKH OubddepeHLH-
BNIEHEIMK YDEBHEHUAMK HAK ONA Pa3OMHHYTOH, TaKk M ONA 3aMHHY -
ToW uenu. B cnyyae P330MKHYTOM Uenu mMaTpuusl A, B, C 4 sex-
TOp g onpegenawnTtcA /5.37/, a maTpuus D u E pasHul Hyswm. B
Cly42e 3aMHHYTOH Uenud MmaTpuus A, B, C, D, E v BexTop g onpe-
nenawTca /5.51/.

B nony4eHHoMm ocHoBHOM AvbdepeHuransHoM ypasHeHuu /5.50/
MaTpuusl A, B, C, D, E aAsndwmTCH CNOMHBIMH HEJNHWHEHHBIMH DYHHLUMH=
AW OTHOCHTENbHBEX HOOPOWHAT X, & BEKTOP g 3aBHCHT KpoMe Toro
OT OTHOCHTENLHLIX CHOPOCTEH X, YCHOPEHWU B Z-WapHupax W BHe-
WHeH Harpyswu /G, M/. 3Ty 38BHCHMOCTH MOMHO MPpOCAEAWTL, &C-
M NPOCMOTPETL BCE MONYYeHHHE paHee anropuTMel. 0gHAKOo, OKOH-
HaTeNbHbe dO0pMyNel ABHO BLpamawMe YHa3aHHLe MaTpHlUbl H BUHK-

TOpE 4epe3 X, %X, G U M y4ypesguyaiino rpoMosaku. B AaHHom cay-
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4ae OHW W HE HYMHBE, MOCKONbHKY ANA OMNPEedeNeHUA 3HaYeHWH HOM=-
MOHEHT 3THX MaTpHLU B HKawpgbd MOMEHT BPEMEHH MOMHO MOCTPOHWThL
anropuMTM. PaKTHYecHHW 3TO ywe OblJ0 B OCHOBHOM BBMOJHEHO paHb"
Wwe, W Ternepb OCTan0Cb TONbHO 400aBHTL CPABHHWTENBHO HeBonblwyw
H43CThbe

BaWHO OTMETHTL, 4TO anropudTm gna pacdeta A, B, C, D,
E 1 g He BegeT pacyeT MO 3apadee Mojy4eHHbM gopmynam, & haK-
TUYECHW MNOBTOPAET Mpouecc BelBOoAa 3THX $OPMYyn, OCYWECTBAR
NpocHeT BCEex MNPOMEeMYTO4YHbBX peayneTatos, [losTomy ORHCaHHLI
CMOCO6 MOMHO Has3BaTb MaWWHHEM COCTaBNEHHEM YPaBHEHHH.

Bnok-cxema anropuTMa N8 MawWWHHOCO COCTas/fieHkd ypas-
HEHWM MOHasadHa Ha pHc. 5.4.

B faHHLIM anrOpyMTM KaKk COCTAaBHbe 4acTdv BXOAAT MOHTH
BCE MONy4YeHHbe paHee anropuTmel. [nA HEKOTOPOro MOMeHTa Bpe~
MeHM t ocywecTBnAWTCA chefylude onepauuu:
B 6none I pacyuTeBaeTCA MONIOKEHWE UEMH, TO~-ECTH ONpenenfunT-
CA BEKTOPH €, T, . B cayyae 3aMHHyTOHM uenu B ONOKE I nposo-
OWTCA pacyeT ONf 2HBHWBANEHTHOM UENW W 3aTem uens "3amMblHaeT -
cA” /To-ecTb yTO4HAETCA ee nonowmeHve/ B 6noke 3. 3T onepa-
UMM MOryT ObTeb BHMONHEHH NPW MOMOWM ABYX aNropyTMOB, NONY~
JeHHLX B ra. II: MONOKEHWE w 3AMHHYTAA UEMb. B 6noke 2 ocy-
WecTBNAETCA MpOBEpHa THNa uyenu: Pa3OMHHYTAR WKW 3aMHHYTan.
B npouecce BLIMONHEHWA MEPBHX Tpex G/NOKOB 3aMONHAKTCA MACCHBH
BE, RR, QQ. B cny4ae 3aMHHYTOW UEMNW PacCYWMTLHBAKTCA Takme mMa-
Tpyub ceAsun A, Al’A2 W nmomewawTcA B Maccus AA,

Cneaywui aTan - pacHeT yrnosbix CHOpPOCTEH BCEX 3BEHLESB
W; M AHHERHbIX CHOpPOCTEW UBHTPOB Macc Vi/i=l,2,...,n/. OH
ocyuwecTenAeTcA 8 6noKke 3 c MNOMOWbK anropuTMa CHOPOCTH, no-
nydyeHHoro B rn.III,§I. B pesynsTaTte BLMNOJHEHHWA 3TOCO 6noka
3anoNHAlTcA maccues QR W VV,

Danee B Gnoke 5 ocywecTsRAeTcHA pacdYeT YrnoBbIX YCHOPBHHH
BCEX 3BEBHbEB €. W AWHEWHBIX YCHOPEHWHM WX LeHTPOB Macc W,.

HDH 3TOM -paccHy4MTLIBAKTCA HE CaMH YCHOPEHHSH, d BEHTOpPHbIE KO3~
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<0 |

15
¢ap/vulp05aﬁde A¥ e AL’, 5{ 5 5?
coztaero (5, 40)

@ wem

CZ'AL, ﬂ;-5f

Pacvern Ci, D¢
coengeno ( 5.47)

/8

| J

9
Pdcvem J 0u empoxy H5

‘

HJ*Vt C[*Cd’z]c

"

Ciz-m.T; =1l

Pacvem C i .ﬂ {
I coaAgcHo (5 47,
1 p

Pa:vew / ol cmpaxu Hs
H5 -//5+ Z/'/ C“)‘wyﬂL

—

[/adcvam CL D8 cosnacno (5. //7)r

C-=0 "
Z)L. =-T; ngm J ov cny:om/ H7
/‘/7 -'H7*%/C;*ﬁ)f/ ﬁl
27
Mem 28
Lpdcvem Cta,ﬁf coanacqo (5. I/Z)I
' 2

/Dacvem / -ou cm/ooﬁu Ha
7 1// f # O.)y ]L

a0
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B T O o i

Pacyem CF | 7!

Pacyem  j-00 empony H 3

#* -
Hy:=H$ + #'é/'cfﬂ‘a);/ 7t

: — 2
(Pa:vem ¢, d coeraero (542]
i = .

| ; = il
| Prcyem 400 Komnanenme, 3.

L S8yt w;}.‘g

Qs
RS
Y .

; Hﬁgu(i},q)

coe0cHa (5.35)

= 4
‘LOa/'odu/eHue Mampuqb//”ftjj

4
A=y, Bt He) c=mi'y; 9= it S,
4 ] “
S i
W [7=H3 Ha; £=43 #s |
L ’ J
ABC,DE g

Puc. 5.4. Bnox-cxemMa cocTasneHyna fudpepeHiHanbHbX
ypasBHEeHHWM ABHHEHHA UENH








































































































































































