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Uccnenyrorca cuvmerpuanbie nepuogmaeckue apmkenus (CIIJI) obparnmbix mexanmde-
ckux cucreMm. Jlaercsi pemeHue 337129 O JBYCTOPOHHEM IIPOJIOJI?KEHUU HEBBIPOXKIEHHOIO
CII/L mo ryobanbaoro cemeiicrsa takux CIIJI. Pesynbrar mpumeHsieTcst K 0BIIEMYy CJIy-
qaio 3a7a49n Jitjiepa O TSXKeJIOM TBEPJIOM Tejie, B KOTOPOM IapaMeTphl TeJla He CBS3aHbI
ycioBusiMu paseHcTBa. HaxonsiTcst gBa ceMeiicTBa MasiTHUKOBBIX KOJIEOAHUIl, COEIMHSIIO-
X HUKHEEe U BepXHee IOJIOXKEHMsI PABHOBECHSI.

Kmoueswie caosa: obparnmasi MeXaHIMIECKasi CUCTEMa, PABHOBECHE, CAMMETPUIHOE TIEPUO-
JIMYECKOe JIBUYKEHNE, IPOJ0JI?KEHNe, TJI00aJIbHOEe CEMENCTBO, 3a/iada Jiljiepa, MasiTHUKOBbIE
KoJIeOaHmsI.

1. Bexenwne. Teopema JIsimyHOBa O IIEHTPE HAXOAUT MHOTOUNCICHHBIE TPIIOZKEHUS
B HEJIMHEWHOM JIOKAJILHOM aHaJn3e KOHCEPBATUBHBIX CHCTEM. Beraer BOIIPOC O IpaHUIle
CYIIECTBOBAHUS JISITyHOBCKUX JBUKeHui. [Ipo6ema permanach B [1]: momydensr yeaosust
Ha TaMIJIbTOHMAH, TapaHTHpylomme B KoMmakre () € R?™ mpojio/mkenne JIsmyHOBCKOTO
cemeiicTBa Ha rpaHulyy Of); pe3ysIbTATHI BIIOCIEICTBAN Pa3BATHL B [2].

B Mexanmke nCrob3yoTCs pasindHbie (hopMbl YpaBHEHU: ypaBHeHus Jlarpamxka,
yPaBHEHUs B KBas3ukoopaumHaTax u japyrue. Ha cucremy zeiicTByior pasubie cuibl [3].
Oka3pIBaeTcst, ITO JJIs CHCTEM, O0JIAJAIONNX CBOMCTBOM IIPOCTPAHCTBEHHO-BPEMEHHOM
cummerpu, copaseus (cM. [4]) ananor reopemst JIsinyHoBa. B ofparumoii MexaHnue-
CKOM cHCTeMe JISITYHOBCKUE JIBUXKEHUS Oy/IyT CHMMeTpHIHbIMI. Ha HuUX niepror MeHsieT-
Cs1 MOHOTOHHO; B 9TOM CMBICJIE JBUYKEHUS SIBJISIIOTCS HEBBIPOXKIeHHBIMU. VIHTEpEecC mpe-
CTaBJISIET HEJIOKAJIHHOE MTPOJIOJIZKEHNE JIIOOOTO HEBBIPOYKJIEHHOTO CHMMETPUIHOTO [TEPHO-
qraeckoro jkenns (CIT). B [5] mpoGsema usydanach JUisi MEXaHUIECKOH CHCTEMBI,
HAXOJSIIECsT IO TeHCTBIEM MO3UIMOHHBIX CUJI — IIOTEHIINATBHBIX U HEKOHCEPBATHB-
HO TO3UIMOHHBIX: B OTCYTCTBUU BhIpOXKIeHHBIX CIIJI 1ano JByCcTOpOHHEE TPOIOIKEHUE
CII/I no rpanwui, obsactu cymecrsoBarus CIII. B wacTHOCTH, IpOAaHAIU3UPOBAHBI JIsi-
IIyHOBCKHUE CeMeiCcTBa W JlaHa WHTepIpeTanus 3akoHa llyaHkape o cMeHe pDaBHOBECHi
JIIsT MHOI'OMEDPHBIX crucTeM. B HacTosiieit paboTe Jijist 00IIero ciaydas obopaTnMoii Mexa-
HUYIECKON CHCTEMbI KPATKO M3JIAraloTCsl PE3YJIbTATHI IO IIPO/IOJIZKEHUIO HEBBLIPOXK IEHHOTO
CIII mo rmobaanHOro cemeiictsa HeBbIpoxkaeHHBIX CIT. Takxke HaxoasTCsa rimobaabHbIE
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ceMeicTBa MasITHUKOBBIX KOJIEOAHUI TSI?KEJIOTO TBEPJIOTO TeJia ¢ HEMOABUXKHON TOIKOIM,
B KOTOPOM ITapaMeTpHhI TeJjla He CTECHEeHBI yCJIOBUSIMU PaBEHCTBA.

2. CumMmeTpuvHbie pelnenusi. PaccmarpuBaercs riiajikasi obpaTuMasi MEXaHUIe-
CKagd CUCTeMa,

i ="U(u,v), v=V(uv), uwcR,veR" |l>n, (1)
U(u,—v) = =U(u,v), V(u,—v)="V(u,v).

DazoBbIit mopTpeT cucteMbl (1) CHMMeTpPHYEH OTHOCUTENHHO HEMOJBUKHOTO MHOYKECTBA,
M = {u,v : v = 0}; nocrosiuubie perenns cucremsl (1), npunasexarmue M, HaA3bIBAIOT-
Csl pPaBHOBeCHAMHU OOpaTUMOi MexaHudeckoii cucrembl. Ha nux v = 0,V (u,0) = 0. Ius
[IPOCTOTHI U3JaraeTcs ciaydait | = n.

Yepes roukn muoxkectBa M, riae BekTop V # 0, IpOXOAAT CHMMETPUIHBIE PEICHMUS.
Tt raxux Touek u® oraucisercs marpuna A = ||0vs(u®,0)/ 8u? ||. O6paTumcs K ogHOMY
u3 cBaA3HBIX MHOXKecTB A§ Towek u’, mis koropeix det A(u’, 0) # 0. Ecom det A(u®, 0) # 0
B HekoTopoit Touke u’ € AS, TO 3TO HEPABEHCTBO CIPABEIMBO B OKPECTHOCTH JIAHHOM
rouku. CirenoBaTesbHO, TOUKH MHOXKecTBa A 06pasyior obiacts. Obsacts Af He comep-
JKUAT paBHOBECUI.

Bmecte ¢ obsacteio A§ paccmarpusaerca obsactb AL € M, BlojHe aHAJOTMYHAs
o cBoiicrBaM obactu Ag.

CuMmMerpudHOe pereHre MOYKeT, B 9aCTHOCTH, [epeceKaTh MHOXKecTBO M B JIBYX
pasmumaabix Toukax. lorma momydaercs CIIJI. Heobxomumble m mocTaTodHbIE yCIOBUS
cymecrsosamns CILI ¢ magamproil Toukoit u’ n momynepuonoMm T’ JaroTCS paBEHCTBAMMI

vs(ul,7) =0, T=0,T; s=1,...,n, (2)

KOTOPBIE BBITIOJTHSIOTCS U B CJIydae PABHOBECHUsI, HO TIPU STOM YUCJIO0 1 He OIpPEeIeIsieTCs.

Veqosust (2) cBoggTest K N paBeHCTBaM, ToaydeHHbIM pu 7 = 1. OHu comepkar
mapamerp 1" u npuBogsar K cemeiictBy CIL/ o napamerpy T'. BBoauTcs oHsITHE HEBBI-
poxennoro CITII.

Omnpepenenne. Ciyuait

Ovs(u0, T
wea g0, ot
ou;

j
HA3BIBAECTCST HEGBIPONHCICHHBLM JIJIsT CUMMETPUYHOTO MEPUOMIECKOTO JIBUYKEHUS, & CAMO
CIII — nesviposcderHvim.

CorutacHo oripeiesieHuIo, KoylebaHus JTHHEHHOTO OCIUIIIATOPa Oy/IyT BBIPOXKIEHHbI-
mu. Ilepuosn Ha cemeiicTBe Kosebanuii MaTEMaTUIECKOT0 MasITHUKA PACTET C yBeJIMIeHHEM
AMILINTY/IBI, TIO9TOMY KoJiebaHus Oy/1yT HeBBIPOXKieHHbIMA. OHI 00pa3yioT 1y1odaibHoe
cemeiicTBo HeBbIpOXKAeHHBIX CIT/I.

JIlemMma 1. Hauaavhas mouka oasn neswvipooscdennozo CILT npunadaestcum obaacmu
A§, wonewnasn mowwa CILJ — obaacmu A%

JIOKA3ATEJBCTBO. Yciosue det A # 0 B omnpegesrennu HeBbipoxkieHHOr0 CITJT
ozHavaer, 410 KoHeunasd touka CII/l npumamtexur obmactu A%. C npyroit cTopoHE,
u3 pasercrBa det A # 0 ciegyer, 9To cucreMa ypasHenuit B Bapuanusx qius CITI we
UMeeT TIePHOITIeCKAX PEIeHNH, CHMMETPIUYHBIX OTHOCUTEIHHO MHOKecTBa M (eMm. [5]).
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Yucs1o TaKuX peIIeHnii He MeHseTcs OT BpeMeHHoro ¢asura saosb CIIJ. 3umagut, ycsosue

det A # 0 BeimostHsteTcs 1iig HadaabHOi Touku CILIL, npunaniexarmeit obmactu Af.
Yepes M+t € M (M~ € M) obo3HauaioTcs HavdabHbe (KOHEYHDIE) TOUKH st

uesbipoxkieHHbix CII. ITo nemme 1 muoxkecto Mt € A u M~ € Aj.

3ameuanne 1. Heobxonumbie yciioBus cyiecrBoBanus HeBbipoxK ieaHoro CITJI xa-
1orcs HepasencTamu V(u,0) #£ 0, dV (u,0) # 0.

3. JIBycroponnee mnpogoJikenue HeBbipoxKaeuuoro CII. IIpomosnkenue
CIL mpoBouTCs IO HAYAJIBHBIM TOYKAM, KOTOPBIE BBITUCJISIIOTCS 110 HE3ABUCUMOMY I1a-
pametpy T'.

Jlemma 2. Heswipoorcdennoe CIL/T donycraem dsycmoportee A0KaAsbHOE NPOJosdCe-
Hue no noaynepuody T.

JIOKABATEIBLCTBO. Kax ciencreue (2), mpu 7 = T ana du’ u §t BRIIUCHIBAIOTCS
paBeHCTBA

as1(u®, T)oud o+ s (U0, T)0ud + bs(u, T)6t = 0,
A, T) = | SJ(u )|, asj(uo T) :3 s(ul,T)/ouY, s,j=1,...,n, (3)
b(u O,T): [|bs(u®, T)|], bs(u®,T) = 0vs(u®,T)/0t; s=1,...,n.

st wespipozktertoro CITIT det A(u®, T) # 0, b(u®, T') # 0. Pasencrsa (3) pacemat-
pUBAIOTCA KaK CHCTEMA JINHEHHBIX YPABHEHUI C OIIpeieIuTesIeM, OTJIMIHBIM OT HyJs. 11o-
9TOMY 110 TeopeMme 0 HesiBHOH dynkimu cucrema (1) Bmecre ¢ ganubim CITI comepxur
cemeiicrso CITJ or npoussosbuoro 6t [6]. Camo npuparienune 6t OrpaHUYEHO TOJIBKO
yenosuem (u® + du’) € A§, a mpom3BONBHOCTD 3HAKA Ot NPUBOJUT K JBYCTODOHHEMY
npogosizkeanto CITJT.

Jlemma 2 j10Ka3aHA. O

Bameuanue 2. B pesyasraTe npojoskenns nomydaercs kpusag I'(a) @ u® = u®(a),
dT(e) # 0. @axT JIOKAILHOrO IPoosKeHust HeBbIpoxk aenuoro CIIZT ormeden B [6).

Sameuanne 3. Jocrarounoe yciosue npojosizkenns Kpusoii I'(a) maercs nepasen-

creavm V (u® (), 0) # 0, dV (u®(), 0) # 0.

4. Tnno6anpuoe mponosikenne CII. CoriacHo jemme 2, HeBbIpoXK deHHbIe CIT]T
obpasyror cemeiictBo. Yepes Y. obo3HavaeTcs 1y106aIbHOE CEMENCTBO HEBBIPOKICHHBIX
CII/T mo mapamerpy T', comepakaiiee Bce cBOU JBuKenHus. 1o jieMMe 2 OHO CyIecTByeT
U 3aII0JTHSET IByMEPHOE MHOroobpas3ue .

JIemma 3. Mnozoobpasue ¥ nepecexaem obaacmu Af uw A}, I'parnunoie mowru X
u obnacmett A§ u A5, cosnadarom.

JIOKABATENIBCTBO. Ilo nemme 1 mst cemeitcrsa ¥ M+ € A§ , M~ € A%. Suaunr,
MHOT000Opa3une by nepecekaeT obsacT Aj 1 A%, a rpaHHYHBIE TOUKH 3TUX 0OJAcTel U )y
COBIIA/IAIOT.

Jlemma 3 ;tokazana. O

Teopema 1. ITycmv obpamumasn mexanuveckas cucmema (1) donyckaem neeovi-
pootcdennoe CILI ¢ noaynepuodom T. Toeda CILI npodosscaemcs no napamempy T
6 06e cmoponv, do 2406041020 cemelicmea X, Ha Komopom noaynepuod T mensem-

ca monomonno. Jlocmamounoe ycrosue npodoadicenus CII/I daemcs mepasencmeamu
V(u®,0) # 0, dV (u®,0) # 0.
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CuaencrBue. B cayvae HaToocoenus Ha eparule X suposicdennozo CIL/T neobrodu-
Mo, wmobwv, dT'/doc — 0.

JOKABATEJILCTBO. U3 jeMMbl 3 ciemyer, UTO MPOJOKEHUE HEBBIPOZKJIEHHOTO
CII/T o mapamerpy T’ 10 1yI06aIbHOTO CEMEHCTBA Y MPOBOIUTCS C MPUMEHEHUEM JIEM-
Mbl 2 K ToukaM kpupoii I'. Cucrema (3) comeprkur napamerp 1. Ha kaxKom 1mare mpo-
JoJzkeHrs T’ 1ojiydaer JBYCTOPOHHEE IPUPAIIEHUE. DTO IHPOUCXOJUT 0 TEX IOP, HOKa
kpuBag I' € A§; Ha rpanune Af HOIyYaOTCA IpeesbHbIE IS Y 3HAYEHNS MOHOTOHHO
Memstorerocs ua Y nmapamerpa T (messipoxkaennoe CIIJT ae npomoszkaercs ). Hakonern,
nns mesprpoxkaennoro CILT V(u®,T) # 0, dV (u®,T) # 0. Torma mo semme 1 Taxue
YCJIOBHSI BBLIIIOJIHAIOTCS U B obsracta Af.

Teopema 1 mokazana. O

Sameuanmne 4. Pesynbrar Teopemsl 1 06o6maercs na cucremy (1) ¢ pazmepHocTsamu
[ > n. B aTom ciry4dae jist MaTpuiibl A pasMepoM 1 X | UCIOJIb3YeTCsl yCJIOBUE HEBBIPOXK-
nennoctu rankA = n.

Sameuanme 5. 19 MEXaHUYECKOH CHCTEMBI ¢ TO3UIMOHHBIME CHJIAME TeopeMma, 1
ycTanoBJeHa B [5]. Bersos 0 MonoTOHHOM M3MeHeHU™ T’ Ha TII06ATEHOM CeMeHCTBE HEBBI-
poxaennbix CITJI u3BecTeH KaK 3aKOH 3aBUCHMOCTH IIEPHOJA KOJICGAHUNA OT OJHOrO IIa-
pamerpa (cm. [6]). Crenapmit yxoza cemeiicTBa Y. ¢ GECKOHETHO BO3PACTAOIIMM TIEPUOIOM
Ha3bIBaeTCsl KaTacTpodoii rosyboro ueba [7).

5. MagTHUKOBbBIE KOJIEOAaHUS TAXKEeJIOTO TBEP/IOTO TeJia C OAHOM HEIIOIBUXK-
HOI Toukoii. Vcnonb3ytores ypasuenust dittepa — [lyaccona

Ap = (B — C)qr + P(2072 — Y073); Y1 = Y2r — V3¢,
B¢ = (C — A)rp + P(xoy3 — z0m), Y2 = y3p — N7, (4)
Cr = (A — B)pg + P(yom1 — 2072), Y3 = 119 — V2P,

rie A, B, C — ryiaBHBIE MOMEHTBI MHEPIMHU Teja, P — Bec Tesa, xo, Yo, 20 — KOOPIUHATHI
LEHTPa TsiKecTn, w = (P, ¢, T") — yIyIoBas CKOPOCTh, ¥ = (1, Y2,73) — €IUHAIHBINA BEKTOD
BEPTUKAJM, HanpaByieHHbIH BBepx. Cucrema (4) MOIyCKAeT mepBble MHTErPAJIBI

H = Ap? + B¢? + Cr? + 2P(x0y1 + YoY2 + 207y3) = 2h(const),
K = Apy1 + Bqyz + Crys = o(const), =73+ 73 +~2 = B(const).

Pagencrso [ = 8 > 0 aBAsSe€TCS MEPBLIM MHTETPAJOM HE3ABUCAMO OT CMBICTIA, TIE-
pemennoit v; npu [ = 1 BexkTop v npunamiexxut chepe Ilyaccona. Cucrema Ditepa —
Iyaccona MHBapUAHTHA OTHOCUTEILHO IipeobpasoBanus (w,y,t) — (—w,y, —t). [losTomy
cucrema (4) sammcbiBaercst B ugie (1) ¢ BekTopamu u = v u v = w. Torma CII/ npn-
HaJIexkaT yposHio o = 0. Paccmarpusaercss obImuil ciydaii, Korja napaMeTpbl Tejia He
IO TIMHEHBI YCJIOBUAM PABEHCTBA.

TTooxkennst paBHOBECHST PACCMATPUBAEMOTO TeJja IPUHA IeXKaT MHOXKeCTBY M ™ =
{v,w: w =0}, aua aux

LBy )

(70 — smauenust 5 ma pasrosecuit). s 3 = 1 noiywaerca x = +1/1, rae | — pac-
CTOSIHUE OT HEMOJIBUYKHON TOYKHU J0 TeHTpa TaxKecTu. s Bepxmero pasnosecus Y > 0,
st HpkHero — x < 0. XapakTepucTudeckoe ypaBHEHHUE JJIs PABHOBECHIT COIEPKUT B
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HyJIeBbIX KOPHs. OcTajgbHble KOPDHE HAXOJATCS U3 OMKBaPATHOTO YPaBHEHMST

M — PbxA? + P?cx? =0,

Bl B B
C B A
oo Axd + By + Cz4 + (A+ B)adyd + (A+ C)x222 + (B + C)y2z2

ABC

Beraucaserca D = b? — 4c. Tloryuaaerca D > 0; D = 0 11 paBHEIX MOMEHTOB HHEDITHIL.
HukneMy paBHOBECHIO OTBEYAIOT JIBE HAPhl 9UCTO MHUMBIX KOPHEH Ag, [A1] > |[Aa|, st
BEPXHEr0 paBHOBeCUs KOPHU zeiicrBuresbubie. K cucreme (4) npumMensiercda Ha ypOBHE
o = 0 anasor [4] teopembr JIsmyHoBa 0 TieHTpe: pu I = [ K HIKHEMY DaBHOBe-
CHIO TPUMBIKAIOT JIBA JIOKAJBHBIX CUMMETPHUYHBIX JISIIYHOBCKHAX CEMeHCTBa 110 IMapa-
merpy h. VckarounTebHOE MHOXKECTBO MTApaMETPOB BBIIECISETCH KPATHOCTHIO YaCTOT
A = k)\z, k € N.

Cucrema (4) ornuuaercs juHeitHoit o v dbyunkuueit V (v, 0). [ostomy dV = 0 B
Toukax, rje V = 0. PaBeHCTBO BBITIOJIHSIETCS TOJBKO i Touek pasHoBecus (5). Cremo-
BATEJILHO, 10 TeopeMe 1 JISIIyHOBCKOE CeMeHCTBO CUCTEMBI (4) IPOJI0IZKAETCsT BIUIOTh 10
BepxHero pasHoBecus. [Ipu stom na M* ¢ yaerom uaTerpana H mapamerpom Ha KpUBOit
I'(«) maganbubix Touek ajist CIIJ cramosurces o = h/P: « = xoy1 + Yoy2 + 2073 Bepx-
HEMY PABHOBECHIO OTBEYAET I'PAHUIIA IVI00AJIBHOTO ceMelicTBa HeBbIpoxKaeHHbx CITII.

Takum obpa3om, HUKHEE U BepxXHee PABHOBECHUsT COETMHSIIOTCS TJI00ATLHBIMU CeMeti-
CTBAMHU MasITHUKOBBIX KOJIEOAHUI, TOJyIaeMbIX MTPOJIOJKEHNEM JBYX JISITYHOBCKUX Ce-
MelicTB. BBIBO OCTaeTcst ClipaBe/IMBBIM U s PU3NIECKHU peau3yeMoii 3aiadu Jitaepa,
B KOTOpOii f = 1.

DopMyIUpyeTCs CIIEYIONUil Pe3yIbTaT.

Teopema 2. Tsaowcesoe meepdoe meno ¢ 00Hol HENOISUNCHOT MOUKOT 6 0buULeM
cayuae, 6 komopom napamempos A, B, C, xq, Yo, 20 He NOOUUHENDL YCAOBUAM DPABEHCMEA,
UCKAIOUAA MHONHCECTLBO KPAMHBLT %acmom, donyckaem 084 2A00aAbHVT CEMETCTNEA Ma-
AMHUKOBT KOAEOAHUT, COCOUNHANOUUT HUNCHEE U BEPTHEE PABHOBECUA; OHU TLOAYHAIOMCH
NPOCOAHCEHUEM AANYHOBCKUL CEMETUCTNE, NPUMBIKAOULUL K HUHCHEMY PAEHOBECUIO.

3ameuanue 6. Pesysbrar TeOpeMbl 2 0CTaETCS CIIPABEIJIMBLIM /IS TeJIa, B KOTOPOM
LEHTP TAXKECTU Tejia NPUHAJICXKUT IVIABHOMN IJIOCKOCTH djututiconaa uuepuuu (yo = 0).
IIpu sTom oxHO rytobaabHoe cemeiicrBo CII/I m3BecTHO Kak KojiebaHUsi (PU3UIECKOTO Ma-
SITHUKA [8], Apyroe — HAXOJMUTCsI IPU IPUMEHEHUH TEOPEMBI 2.

6. 3akaodyeHue. Muorue 3a1au1 MEXaHUKHU MPUHAIEKAT K KJIACCY OOPATUMBIX
MeXaHWIeCKNX cucreM. B Hux Hajmuue B cucreme HeBbIpoxkaennoro CII/T omroBpemento
MIPUBOJIUT K CYIIECTBOBAHMIO ryiobasibHOro cemeiicta takux CIIJL. YcmoBue mpomoske-
uust HeBbipoxkrenunoro CITJI mayaraeTcs Ha TpaByIo YacTh ypaBHEHMIT cucTeMbl. B 3amade
Ditnepa, KOT1a mapaMeTphl Tela He CTeCHEHBI YCJIOBUSIMUA PABEHCTBA, MCKITIOYAsT MHOYKE-
CTBO KPATHBIX YHUCTOT, 3TO ycjoBue BbimosHsiercs st CILI isimyHOBCKOrO cemeiicTBa
BILUIOTBH JI0 BEPXHEro paBHOBechs. TeM caMbIM yCTaHABJIMNBAETCs CYIIECTBOBAHME JIBYX
CeMeiCTB MasTHUKOBBIX KOJIeOaHUil, COeNHSIIONNX paBHOBecus. [ljisi Tena ¢ meHTpoM
TSZKECTU B TJIABHOM IIJIOCKOCTH JUIATICOUIA WHEPIIUU OHO CEMEHCTBO MEPEXOIUT B KOJIe-
GaHUst (PUBNIECKOTO MASITHUKA, IPYTO€ — TOKA HE OIMHUCAHO.
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The paper investigates symmetric periodic motions (SPM) of reversible mechanical systems.
A solution is given to the problem of bilateral continuation of a nondegenerate SPM to the
global family of such SPMs. The result is applied to the general case of Euler’s problem on
a heavy rigid body, when the body parameters are not bound by equality conditions and
two families of pendulum oscillations are found connecting the lower and upper equilibria.
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XPOHUKA

19 mag 2021 r. Ha 3acedaHUU CEKIIMM TEOPETUIECKON MEXAHWKHU WM. IIPOd.
H. H. [TonsixoBa B Cankr-Ilerepbyprckom Tome yuenbix PAH BwicTymma kanm.
dusz.-mar. mayk, gouent, Bezx. Hayd. corp. M.3. Jocaes (HUU wmexanuku MIY
um. M. B. JTomonocosa, Mocksa) ¢ jokiazoMm Ha Temy «O6 0COBGEHHOCTSIX CKOJIb-
JKeHHs TabypeTra Ha YIPYTUX OMOPax IO IIEPOXOBATOM IJIOCKOCTH .

Kpatkoe conep:kanue nok/aaa:

B nokaze paccMOTPEHO CKOJIbXKEHNE TBEPIOTO TeJIa Ha JBYX HEBECOMBIX TEJIECKOIH-
YEeCKHUX YIPYTUX OMOPax MO MEPOXOBATON FOPU30HTAIBHON ToBepxHOCTH. KOHTAaKT omop
C IJIOCKOCTBIO OMMCHIBAETCS ¢ MOMOIIbI0 3akoHa Kymona. O6cyxmarores pasindabie 3¢-
deKThI, CBA3aHHBIE CO B3AMMOJCHCTBUEM TPEHUs ¢ cujiaMu yrupyroctu. Haiineno uso-
JINPpOBaHHOE II0JIO2KECHUE PaBHOBECUA CUCTEMDI. ECJII/I HavaJbHBIA HaKJIOH TeJjia, He OTBeE-
YaeT STOMY PABHOBECHIO, TO, MO KpaifHell Mepe, OJHa OT0Opa JIOJIKHA MPOCKAIb3bIBATS.
OrmpeieteHbl TPAaHUYHBIE 3HAYEHUS KOIDDUITMEHTa TPEHUsI, MEHbBIITE KOTOPBIX HAUNHAIOT
CKOJIB3UTDH 06€ Omopbl. YUCIIEHHO MCCIIeI0BAH MPOIIECC TIEPEXOIa CUCTEMBI M3 33JIAHHOTO
HavaJIbHOT'O ITOJIO2KEHU A B IIOJIO?KEHNE PaBHOBECHI.
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