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Cui10B0Oi aHAJIN3 YPABHOBEIIEHHOT0 YAAPHOI0 MeXaHU3Ma
NepeMeHHOH CTPYKTYPbI
Jprewos B.T. - KKAT'Y

B cTtaTthe npuBeneHbl pe3ynbTaThl CHIIOBOTO aHAIM3a CYIIECTBYIOIIETO U YPAaBHOBEIIEHHOTO
MIIC. Ananu3 npoBefieH ams uaeansHoro yaapuoro MIIC, T.e. 6e3 yueTta 3a30pOB U CUJT TPEHUS
B KMHCMATHYCCKUX IIapax W B MPCATOKCHUH, YTO 3BCHbBA MCXAaHHU3Ma a0COJIIOTHO JKECTKHE.
Pacuerbl cun JeHCTBYIOIIMX HAa MIAPHUPBI YAAPHOTO MEXAaHU3Ma MPOBOJIUM, HCIOIb3Ys
npuniun /1’ Anmambepa. Ha puc.1. npuBenena pacuetHas cxema ais ynapuoro MIIC.
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Puc. 1. Pacuemnas cxema yoapno2o mexanusma.

rae P,— cuibl uHepuuu 3BeHbeB, H, i =1,2,3... ,;
M,; — MOMEHT uHeplUu 3BeHbeB, H'M;
G — CUJIBI TSKECTH 3BE€HLEB, H;
R, R, —peakunu B onopax Mexanusma, H;
@: — QYHKITUY TIOJIOKEHUS MEXaHU3Ma, TPajl.
Pacuer HaumnaeM ¢ Beaymero 3BeHa (puc.2). 3uech Py, ABWKYyIas cuiia ompeaeseMas
M,
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KakK Pge - K paBHasd 110 BEJIMYMHC BO3ACUCTBHUIO CO CTOPOHBI 3B€CHA 2.
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Puc.2. Cxema cun 0elicmayrowux Ha KpUGOUIUN CYUeCTNBYIouje2o Mexanusma
Kaxk Buaum u3 puc.2, mociie mpoerupoBaHus BCEX CHII Ha OCH X U Y MOXHO ONPEeIUTh
peaxuuio Ha omope 1:

R, = v R12x ¥ Rlzy
R, = Psing, - P, cosf, (1)
R, = G,- Pcosp, - P, sing, (2)
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rae G, - cuna TshkecTn KpuBoInumna, H.

[lepexomuM K OMpeneNeHHI0 CHIIBI WHEPIUH BTOPOTO 3BeHa(maryHa). s sToro Ham
HY)KHO TIPEJICTaBUTh 2-TO 3BE€HA, coxpaHss macmrtadsl [, u [, (puc.2). Kak u3BecTHo macmrad
TJIaHa YCKOPEHUH MPUHUMAETCS KakK:

o=l
B cootBercTBHE ¢ [1], nuiiem cineayroliye BEKTOPHbIE YPaBHEHHUS:

n T
az, = azta, 3)
TaK KaK KpUBOIIIMII BPAILAaeTCsl pABHOMEPHO, TO TAHI'€HLIMAJIbHOE YCKOpEeHUEe Touku B Oyner
v - - 2
PaBHO HYJIIO, @ MIOJTHOE YCKOPEHHE ITOM TOUKU OyAeT paBHO HOPMAIbHOMY: dp, = d, = 0, 1;

- n T
Ac = agtacgt gy 4)
HopMasbHOe OTHOCHTENIBHOE YCKOPEHHE
n - 2
acg = 0,1,
TaHreHHI/IaﬂbHoe OTHOCHUTCIIbBHOC YCKOPCHUEC

T -
Acp = é‘212
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Puc.3. I[Inan ycxopenuii wamyna.
Kaxk BUJUM U3 PUCYHKA 2 YCKOPCHUC CHTPA TAKECCTU

ag, = ag t ag,
Otcroma ag, = S,E = VA
I/I3 TpeerHBHI/IKa BKC HUMECM, €CJIIN ueHTp TSAXKCCTU Sz HaXOIUTCA B CepeI[I/IHe HIaTYHa, TO

GD1I,
I,- CG
_ dep _ dgg

Orcroma CG = u—, GD = ,u_ - YepTEeXHBIE  BEJIUYMHBI  HOPMAIBLHOTO |

TAaHI'CHOUAJIbHOTI'O OTHOCUTCIIBHBIX yCKOpCHHﬁ.
CHeﬂOBaTeHBHO, n3 yCJIOBUA TOXICCTBA
rc2

S,F=*2CK
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0 = arctg T NK = CK - GD
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Orcrona r., = BS,
Torna
HF = 2 Nk
h
HF
sing
U3 tpeyronsuuka EFH nmeem

n
=—-q
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Tenepb MOKHO OIpeNEIUTh 3HaUeHUE A TI0 TeoOpeMe KOCUHYCOB
A=S,E*= EF0S,F? - 20EF [0S, F Ocos

EF =

CrengoBaTenbHO
= arccos(T)
Orcrona
- S,E*+ S,F* - EF’®
208,E US,F

3Ha§1 BCHI/ILH/IHy asz nu yFJ‘Ia 'Y MOXHO OHpeI[eJH/ITB 3HA4YCHHUC U HaHpaBJ'IeHI/Ie CHJIBI I/IHepLII/II/I
BTOPOTO 3BEHA, pa3laras ee 1o 3BeHy 2 U IepHeHIUKYISPHO eEMY
P, = -mag,
. )
B}, = P,siny {
|
B, = P, cosy

u
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AHaJOTMYHO U3 3THUX K€ PAcCyKIIEHUHN ONpeAeNAoTCs 3HaYeHUe cuil 1 Juist 3BeHa 3 (puc.4.)

Puc.4. I[Inan ycxopenuii kopomovicia
3Hag BEIUYHUHBI U HaIlpaBJICHHUA CHII I/IHepI_[I/Iﬁ BCCX 3BCHBCB, MOXKCEM IIPUCTYIIUTH K
ompenereHUI0 peaknuu B 1mapaupe D. [[ns 3TOro mocTpowMm IUTaH CHJI Ha OCHOBAHUE
BEKTOPHOT'O YpaBHEHHUs CUJI, IEHCTBYIOIIMX HA 3BeHbs 1,2 1 3

R+ R+ Pt Pyt Pyt Pyt Gt Gyt Gy= 0 (6)

Kak BuauM w3 pucyHka | mocie TpoeHUpOBaHUS BCEX CHJI HA OCH X M Y MOXKHO
OIPEICTUTh PEaKIIHIO Ha MIapHUpE 3:

R3 = V R?azr + R32y (7)



- T . n n T b .
Ry, = B,sing, - Fjco8f, - Ry, - Bcos, - Picosp,+ Pysing ;- Fsing,
- - T - n . - - : _ n : T -
Ry, = G+ Gyt Gy- Fycosf, - Pysing, - Ry, - B, sing, - Fisingy+ Pjcosfy- Pcosd,
rie G,,G,, Gy - cuiibl TSOKECTH KPUBOLIUIIA, IIATYHA U KOpoMmbicia, H.

Pe3ynbTarhl pacyeToB IpHUBEICHBI HA PHC.S.

ABTOpamu [2] &7 yMEHbBIIEHUS 3HAYEHUH JAMHAMUYECKUX HArpy3ok (peakuuii) B
KHHEMATHUYCCKUX ITapax, a COOTBETCTBCHHO U BI/I6paHI/II/I PYYHBIX YAapHBIX MAalllMH Ha OCHOBC
MIIC, Obina mpennokeHa HOBas cxema ypaBHoBemieHHoro ynapHoro MIIC, pacdyernas cxema,
KOTOPOT'O UMEET CIEAYIOIIHI BU (pUC.6).
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Puc.5. Peaxyuu 6 wapnupax cyuwjecmgyouje2o MexaHusma
Kax BUJUM U3 PpUCYHKA, ICHTPLI MACC 3BCHLBCB YPAaBHOBCIICHHOI'O MIIC PACIIOJIOKCHBI Ha
MPOAOJIKCHUAX 3BEHBCB U CMCIICHBI HA HCKOTOPYIO BEIMUUHY OTHOCHUTCIIBHO OIIOP.
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Puc.6. Pacuemnas cxema ypasHogeuieHH020 YOapHO20 MeXaHUu3Md
CoOTBETCTBEHHO, U PACUETHBIE CXEMbI UIMEIOT, HAllpUMep, cleayromuil Bu (puc.7,8).



Puc7.Cxema aul DeficTEVIONHMY HA KPHEOIIINI
VPAEHOBSIIIRHHOTO MEXaHI3Ma

Puc.®. [lnan vCxopeHMH KOpOMEICTA
Ornpezenenrie UICKOMBIX BETUYMH IPOBOAUM aHAJIOTUYHO BBILIECITPUBEACHHOMY CIIy4alo.
Pe3ynbrathl cuioBoro ananusa ypaBHoBemieHHOTo ynapHoro MIIC npuBenens! Ha puc.9.
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Puc.9. Peaxyuu 6 wapHupax ypagHoseueHH020 Mexanusma

Kak BuauM M3 pUCyHKa JMHAMUYECKHE HArpy3kd (peakiuu) B KHHEMaTHYECKUX Iapax
CHIDKEHBI B 2 pa3a. COOTBETCTBEHHO YMEHBILAETCS U BUOpalUs PYyYHBIX YIApHBIX MAllUH Ha
ocHoe MIIC, T.x. pe3ymnbTaTbl paboThl [3] MOKa3bIBalOT, YTO OCHOBHBIMH HCTOYHUKAMHU
BuOpauuu B ynapabix MIIC sBisiroTcst AMHaMUYeCKUe HArpy3Ku OT HHEPLUOHHBIX CUJI.
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