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Ipunoun I'aycca aiist cucteM ¢ HeuIeaIbLHbIMH CBS3SIMU B
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TomckHi TOCyJapCTBEHHBIN YHUBEPCUTET

AHHOTanmMs: B 53Toil cratbe paccMaTpuBaEeTCS BOIPOC PaCIPOCTPAHEHUS
PACHIMPEHHOTO0 METO/Ja KOMOWHUPOBAHUSI CBA3EH Ha HETOJIOHOMHBIE CHUCTEMBI C
HeuJeanbHbIMU CBsI3sIMU. [lomydeHsl nuddepeHiraibibple YpaBHEHUST JBHKECHUS
MEXaHUYECKOM CHCTEMBbI, KOTOphIE€ O00JaJal0T TeM CBOHCTBOM, 4YTO U3 JTHX
YpaBHEHUI MOXXHO TMOJYYHUTh SIBHBIC BBIPAYKCHUS CUJI CBA3EH, HE 3aBUCSIINE OT CHJ
Tpenust. J[a€tcs 0000IIeHHe MPUHIIMIA HAUMEHBIIEro NMPUHYXKIeHus ['aycca s
CUCTEM C HEHWJCaJIbHBIMU CBSI3SIMU (Vi1 CHUCTEM C TPEHHMEM) B Ciydae, Korja
BO3MOXKHBIC TEPEMEIICHUSI YAOBJICTBOPSIOT YCJIOBUSM PAaCHIMPEHHOTO METOja
KOMOWHUPOBAHUS CBS3EH.

KarueBbie cioBa: mnpuHiun l'aycca, HeuJeajdbHbIE CBS3HM, IEPEMEILICHUS,
KOMOWHUPOBAHHbBIE CBSI3U
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Abstract: This article considers the issue of extending the extended constraint
combination method to nonholonomic systems with nonideal constraints. Differential
equations of motion of a mechanical system are obtained, which have the property
that from these equations it is possible to obtain explicit expressions for the forces of
bonds that do not depend on the forces of friction. A generalization of the Gauss
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principle of least constraint for systems with non-ideal constraints (for systems with
friction) is given in the case when possible displacements satisfy the conditions of the
extended method of combining constraints.

Keywords: Gaussian principle, non-ideal constraints, displacements, combined
constraints
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Tak kak Kaxjgoe cliaraeMoe ITOCIEIHEr0 COOTHOIICHHS HCOTPpHULATCIBHO, TO
AOJIKHBI BBIITOJHATHCS YCIIOBHA
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Btopoe u3 3THX HEpaBEHCTB MpEACTaBISET CcO00M 000OIIEHUE MPUHIIUIIA
HAaMMEHBIIIETO TPUHYXJeHUs [aycca mii CUCTEM C HEUJCaIbHBIMH CBSI3SIMH.
CorynacHO ATOMY TMPHUHIIMITY, CPEId BO3MOXHBIX YCKOPEHHH JIEHCTBUTEIbHBIC
YCKOPEHHUSI TOYEK CHCTEMBl C HEHJCaTbHBIMH CBS3SIMH OOpAIIalOT B MHHHUMYM
(GyHKIMIO

2
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Takum o00pa3omM, COrTacHO MOMy4YeHHOMY MpHUHIMMIY [aycca, cpemu Bcex
MBICJIUMBIX YCKOPEHHH, JCHCTBUTEIbHBICE YCKOPEHHMSI TOUYEK CHUCTEM C TpPEHHEM
oOpamaroT B MUHUMYM (GyHKIHIO (21) 1 HA000pOT, yCIIOBUS MUHUMYyMa (PYHKITUU
(21) mo yckopenusim, yaoBieTBopsitome ycimoBusim (10) u (11), mpuBomsar
muddepeHnaTbHbBIM  YPABHCHUSAM  JIEHCTBUTEIBLHOTO  JBIDKEHUS CHCTEMBI C
HEHJIeaTbHBIMH CBS3SIMHU

5% o(m,X,)
="
m oo Pi ). (22)

Takum oOpa3oM, B JaHHOW TJIaB€ PACHIUPEHHBIM METOJI KOMOWHHPOBAHUS

CBA3EH pPACHPOCTPAHEH HA HETOJIOHOMHBIE CHUCTEMbl C HEUICAIbHBIMU CBSI3SIMH.
[TokazaHo, 4YTO JUIsi TaKMX CHUCTEM HMEET MEeCTO OOIllee YpaBHEHHE TUHAMUKH,
KOTOpPOE MO3BOJISIET 0000LIUTH MPUHIIUI HAMMEHBIIIETO NpUHYX AeHUs ['aycca.
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