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104 A. B. Bopucos, U. C. Mamaes

BBenenue

Sajiava 0 JBUXKEHUH TBEPJIOr0 TeJia C MOJIOCTSIME, 3aIll0JJTHEHHBIMU YKHUJIKOCTBIO, COBEPIIAiO-
eil MOTEeHIUAILHOE [IBUZKEHNE B CJIyvdae HEeOIHOCBI3HBIX ITOJIOCTEH U OHOPOIHOE BUXPEBOE JIBU-
JKEeHUEe B CJIydae IMOJIOCTeH 3JLIUICOnIaIbHO0M (hopMbl, BrepBble Oblta pazodbpana H. E. 2Kykos-
ckuMm [6]. B pasimunbIx moctaHoBKax 3Ta mpobJeMa IoJydnia JajibHeiiinee pasputue B paborax
A. Tlyankape [14], B. A. Creksiosa [17, 18], B. Boabreppa [21] u ap. C 0630pom sTuX Kiiaccude-
CKUX MCCJICJIOBAHUI MOYKHO O3HAKOMHTHCsS 10 pabore 3| u HemasHo Bhimememy cbopauky [11]
(cM. rakxke KHUTY [9], comeprkalyo 110ApoOHYIO GubiHorpaduio Mo JAUHAMUKE TeJl, UMEROIIIX
HOJIOCTH C YKUJIKAM HAIOJIHEHHEM ). TeopeTnvyeckue UCCIeI0BaHusI 110 9TO npobjieMaTuke ObLIn
00yC/I0BJIEHBI HEOOXOIUMOCTBIO 0OOCHOBATD SIBJICHUE MPEIECCUOHHBIX JIBUYKEHUN HeOeCHBIX Tel,
B YACTHOCTHU, 3E€MJIH, B IPEJIIOJIOKEHUN, UTO TEJIO COCTOUT U3 TBEPION OOOJOUKU-MAHTUU, 3a-
KJIovamomieil B cebe kujukoe syipo. 13 coBpeMenHbix paboT ykaxkeM [16], rie paccmarpuBaercst
MoOJIe/IbHAS 3aJiava JJIsi uccjieoBanus Jubparuit Mepkypusi.

OTMeTnM TakzKe, YTO UCCJIeI0BAHNe TUHAMUKN TeJIa C HEOHOCBSI3HBIME MTOJIOCTSIMU, 3AIT0JI-
HEHHBIMU UJICAJIBHON JKUJIKOCTHIO, SBUJIOCH OJIHON U3 MPUYIUH BBEJICHUS MMOHSTUS UKJIUICCKIX
[epeMEeHHBIX U CO3/aHus mporerypol pegaykiun Payca— Kenpeuna. Kpome toro, 3amada o jiBu-
JKEHUU TeJla C JUIAICOUIAIbHOM nojiocThio npusesa A. [lyankape K mosydeHuto HOBO# (hopMbI
ypaBHeHuil B KBasuckopoctsx [15] (ypasuenus Ilyankape wa rpymme Jlu).

Jlpyroii KpyT BOIIPOCOB, TAKKE CBSA3AHHBIX ¢ 0O03HAYEHHON 3a/1a4deil, OTHOCUTCS K JIMHAMITKE
BOJIYKA M BOCXOJUT K Yuibsimy Tomcony (nopay Kenbsuy ), yBiiekaBieMycsi KOHCTPY UPOBAHUEM
U 9KCIIEPUMEHTAMHU C PA3JIUIHBIMU MOJIE/ISIMI BOJIKOB C HMPUCYIITUMUA UM JUHAMUIECKAMEI -
dbexramu |19, 20| (Hanbosiee usBecren oOHAPYKEHHBINH UM HEOObIUHBLH 3(DhEKT mobeMa BoIvKa,
TIOJTy9MBITer0 HazBaHne «BOjT9Ka ToMcoHay ).l Pasimdmbie SKCIepUMEHTBI ¢ BOJTIKAMH MOIpO6-
Ho ommcanbl B kaure JIx. Ileppu [13]. Tak, BceM m3BeCTHO, YTO €c/i BapeHOe siiill0 NPUBECTH
KaKUM-JI00 CrocoboM B OBICTpOE BpAIeHHe, TO OHO IOJHUMETCsl BJIOJIb OOJiee JIMHHON OCH;
OJIHAKO €CJIM 3aKPYTUTH TaK ChIPOE S0, OHO HUKOIJIa HEe OOHAPYKUBAET HU MAJIEHIIETO CTPEM-
JIEHHsI K TOJ/beMY U BPAIEHWIO BJOJb JUIMHHOW OCH. DTOT HAIJISIAHBIA IPUMEpD eCTECTBEHHO
[TO/IBOJIUT K BOIIPOCY O MOBEJEHUN HA ILJIOCKOCTU TeJIa, MMEIOIIEro 3all0HEHHYIO YKUIKOCTDIO 110~
soctb. 13 nocseaux pabor B 9T70M HanpasseHun orveruM |7, 8, 10, 12|, B KOTOPbIX uccieLyercs
3aJla9a 0 KAUEHUH 10 IJIOCKOCTH TeJIa C JUIUICOUIATBHON TOJIOCTHIO, 3AII0JTHEHHON UIeaIbHON
JKUJIKOCTBIO, COBEPINAIONIEH OJIHOPOJHOE BUXPEBOE JBUXKEeHHE. B yKa3aHHBIX paboTax UCC/IeLy-
eTcsl yCTONYUBOCTD PA3/IMYHBIX CTAIIMOHAPHBIX JBHXKeHUi cucreMbl. Kpome Toro, B patore [12]
paccMoTpeHa JuHAMUKA Iapa JaljbIruHa ¢ 2KUJIKAM 3aIll0JTHEHHEM B CIydae HAJUYIusd B TOUKE
KOHTAKTa, CUJIbI TPEHUS, HE CO3/IAIONIEl MOMEHTa, U TOKA3aHO, 9TO COXPAHICTCS BEJININHA MOMEH-
Ta OTHOCUTEILHO TOUKN KOHTAKTA U UHTErPAJI IJIOIAJIEH, B TO BPEMsI KaK SHEPIUs He BO3PACTAET.
B pabore [7] Takzke mokazaHo, 4To B ciydae chepruueckoii 060J0UKI U OCECUMMETPUIHO T10J10-
cTU coxpansiercss nuarerpaj Jlxkeserra i MPOU3BOJIBHOIO 3aKOHA TPEHUS MEXKY 0DOJI0UKON
U TJIOCKOCTBIO, IIPU OTCYTCTBUU MOMEHTA TPEHUSI.

B nmammoit pabore Mbl paccMaTpuBaeM 3a/1aqy O KadeHU! 0 aDCOJIIOTHO MIEPOXOBATON ILJIOC-
KOCTH TIapOBOil 0OOJIOUKHU € SJUIUIICOUIATBHON TOJIOCTBIO, COJIEPKAIIE UICAJIBHYIO KUIKOCTD.
MpbI oKa3bIBaeM, 9TO B CJIydae, KOTJA IEHTP MAaCC CUCTEMBI COBIAJIAET C FEOMETPUIECKUM IIEH-
TPOM 000J10UKH (TO eCTh Jyist mapa JarIblriHa ¢ XKUJIKUM 3al0JIHEHUEM ), YDABHEHUsT JIBUKEHUST
JIOIyCKAIOT WHBAPUAHTHYIO MEPY; €CJI, KPOMe TOr0, PACIPE/Ie/IeHIe MacC ODOJIOUKNA U OJIOCTH
OCECUMMETPHUIHBI OTHOCUTEIBHO OJHOW U TO# Ke OCH, TO MMEETCS WHBAPUAHTHOE IOIMHOT000-
pasmue, T/ie ypaBHEHUs JIBUKCHUSI HHTETPUPYIOTCS B KBaIpaTypax.

LCwm. crarwio V. Tomcona u npeasapsiomuii ee pparment n3 Kanru «2Kusnb gopaa Kenbsumas B sTOM
nomepe — Ipum. ped.
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1. YpaBHeHUus ABUKEHUSI

Pacemorpum obobienne 3aaun C. A. Halibirnia 0 Ka4eHUd JIUHAMUYECKH HECUMMETPUY-
HOT'O ITapa 10 NOPU30HTAJIBLHOI IIJIOCKOCTH. BylieM mpeinoiararb, 970 BHYTPHU [Iapa KMEETCsT 9J1-
JINTICOMTAJIbHAST TI0JIOCTh, 3aIl0JTHEHHAST MJIeaIbHOM KIUJIKOCTHIO, COBEPIAOIIell JIBUKEHUE C O/
HOPOJIHOI 3aBUXPEHHOCTHIO. BhibepeM MOABUKHYIO cucTeMy KoopAauHaT (GaqTeT3, HAYAJIO KOTO-
POii COBIIQJIAET € IEHTPOM MACC CUCTEMBI, & OCU HAIIPABJIEHbI BJIOJIb IVIABHBIX OCel mHepImu (cM.
puc. 1). B 970ii cucreme KOOpIMHAT ypaBHEHUE HOJIOCTHU MIPEJCTaB/sieTcst B hopme

(x — :IJC,B72(:B —x.)) <1, (1.1)

rie B2 — cumMerpuueckast MaTpuia, COGCTBEHHbIC 3HAYCHHsT KOTOPOH COBIA/IAIOT C KBA[PATAMM
IIABHBIX TIOTyocedt ojioctn b2, b3, b3.

Canenys A. Ilyankape, npejctaBuM B CUCTEME KOOD-
quaatr Gxixors pacrpesenrenne abCOMIOTHON CKOPOCTH
TeueHUsl JKUJIKOCTU B TOJIOCTH B Bujie [5]

v(z,t) =V +wxz+BEB ' (z -z, (1.2)

rae V', w — CKOpOCTH IEHTPa MacC U YIJI0Basg CKOPOCTh
mapa, = — KOCOCUMMEeTPUYHAs MaTPHUIIA.

VeioBue OTCYTCTBHS IPOCKAJIB3LIBAHUS B TOYKE
KOHTaKTa () 3anucbiBaercs B popme

V4+wxr=0, r=a—Ry, (1.3)

rIe T — BEKTOp M3 IEHTPa MacC B TOUKY KOHTaKTa, @ —
BEKTOp M3 IEHTPa Macc B IEHTP Macc Imapa, 7y — OpT

BEPTHUKAJIH.
Onpepesum BeKTOp &, COOTBETCTBYIOIIUIT MaTpu- Puc. 1
e =, KOMIOHEHTHI KOTOPOTO B CUCTeMe KOOpAUHAT (Gr1XoX3 3a/1al0TCsl COOTHONIEHUEM
§k = —€kijSij-
YpaBHeHUsI JIBUKEHUST TON CHCTEMbI IIPeJICTaBIIsIIOTCst B hopme |5

8—T.+w><a—T—— + N a—T'%—wxa—T—rxN
oV ov MY T 5. dw ’

oT'\ oT
(%) ¢ o

rie N — peakiust cBsi3u, T — KUHETHYeCKas SHEPIHsl CUCTEMBbI (BbIUUCIIEHHAsI O€3 yueTa CBsA3M),
™M — Macca Iapa ¢ KUJKOCTBIO, § — YCKOPEHUe IO0JIs TAKECTH.

(1.4)

3AMEYAHHUE. Ilo ussectHOlt 3aBucumoctu £(t) TPAEKTOPUH TACTHIL JKUJKOCTHA B MOJOCTH OTHOCH-
TEJILHO €e MEHTPA MOYKHO TIOJIYyIUTh, T10Jb3ysich cooTHOImeRneM (1.2). JleficTBUTeIbHO, BBIIOJHIM JINHE -
HYIO 3aMEHY IIepEeMEHHBIX
' =Bz —x),

KOTOpast mpeodpasyeT JLIAICOUIAIBHYIO TOJI0CTh B cdepy. I[Ipu aToM B cucTreMe KOODINHAT, CBA3aHHOM
¢ 000JIOYKO#, COOTBETCTBYIOIINE CKOPOCTU OIPEIEISIOTCS COOTHOIIIEHTEM

vV =B lv-wxz)=€xa,
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106 A. B. Bopucos, U. C. Mamaes

TO €CTh BUXPEBOMY TEUEHUIO YKIJKOCTH B [OJIOCTH COOTBETCTBYET BpAIlleHne HEKOTOPOii (BooGpazkaeMoii)
cdepnl (z',2") < 1 ¢ yruosoit ckopocrbio &(t).
Borunciisist KUHETHYIECKYIO SHEPIUIO CUCTEMbBI, HAXOIUM
1 1 1 _ _ _
T =gm V24 5@ Tw) + 5 Tr (BEB 'J(BEB)") - Tr (BEB'JQ), (1.5)

KOMIIOHEHTBI MaTPHUIT Q, J OIIPEJICJIAIOTCA COOTHOIMICHUAMM

me
Qij = —eijrwr,  Jij = / (x — xe)i(x — z)jpdV = = E Bk Bj,
Cavity k
Ijle MHTErPUPOBAHUE PACIPOCTPAHACTCA HA BCIO IOJIOCTH € YKUJKOCTBIO IIOTHOCTU p, U Bjj —
QJIEMEHTBI MaTPUIIbI B, mMe — MacCCa 2KHJIKOCTH B IIOJIOCTH. BCJIe,H,CTBI/Ie CUMMETPUIHOCTHU B,

m
nmveeMm J = Tch, OTKYy/da MOy IIM

1 . c
T=2(mV?+ (w,Lw)) - T—O Tr(E2B?) — m? Tr(BEB2Q) =
1 1
= 5(mV? + (w.1w)) + (£, B'w) + 5(¢,B"9), (1.6)
gl — 2medetB :etBBfl, B" = %((TrBz)E ~ B?).

B CJIydae, KOor/la IJITaBHBbIE OCH IIOJIOCTU U IJIaBHbIE OCHU MHEPIIMU CUCTEMbI COBIIQ/IAIOT:
2 2 2
B' = diag <gmcbzb37 = Mebibs, gmcb1b2>7 B" = diag <%(b% +83), %(b% +83), %(b% + b%)).

Uckimouas: peakiwio csst3u N ¢ nomornpio nepsoro u3 ypasuenuii (1.4) u csssu (1.3), mo-
JIYYUM CJICIYIONLYIO CHCTEMY yPaBHCHMIA:

ory or or © (0T .
<8_£> 7£X8_£’ <%+m7’x(w><r)> = <%+m7’x(wxr)> Xw+mr X (wXr)+mgrx-.
(1.7)

st Toro 4TOOBI OJIYINTh 3aMKHYTYIO CHCTEMY ypPaBHEHMIT, HeOOXOIUMO JT06aBUTH COOTHOIIICHHE

Y= xw. (1.8)
3AMEYAHUE. ITokaxkem, Kak neppoe n3 ypasHeHuii cucrembl (1.7) cBsizano ¢ ypaBHenuem [esbM-

rOJIbIIA ISt 3aBUXPEHHOCTH KUJKOCTH W, VIcnob3ys coornomennst (1.2) u npeacrasienue (1.6), MOXKHO
[OKA3aTh, 9TO 3aBUXPEHHOCTD B MOJIBIZKHBIX OCIX 33/IA4€TCS yPABHEHUEM

1 or
c=—rotw = TrB?)E - B*)B¢ = (B') ' —.
we = 5 1ot v w+2detB((r ) )B¢ = (B) o€
Orciofa, ucnosbsyst oupesenenne B, naxomum
oT 5
-1 — —_ = — = . 1
B lw. =k 9 . doi B const (1.9)

Coriacio ypasHeHuto ['elbMrosiblia, B HOABUKHBIX ocaX Grizors (cm. [9]), Bpamaonmxes ¢ yrjaoBoi
CKOPOCTBIO W, UMEeM
We+w X w, = (we, V)v(z,t) = Qu. + BEB w,.
TTonp3sysick coorrOmennsamu 2a = w X a, 2a = £ X a, rJe @ — TPOU3BOJBHBIA BEKTOD, IOy ITUM
YPaBHEHUS JIBUKEHUs I W, B hopme

(B 'w.) =€ x (B lw,).

Coruacao (1.9), OHO ¢ TOYHOCTBIO JIO MHOYKUTEJISI COBIAJIAET C MepBhIM ypasHeHneM B (1.7).

),'L) __ HEJIWHEWHASY JUHAMUKA 2012. T. 8. Ne1. C. 103-111
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2. IlepBble mHTErpaJ bl 1 HBAPUAHTHASA Mepa

B obmem ciyqae cucrema (1.7), (1.8) pomyckaer odeBnaHble TPH IEPBBIX HHTErPAJIA

eeomempuueckuis  Fy = (y,7v) =1,

BEAUNUHG or oT

306UTPEHHOCTIU 1= 8_5’ 8_5 ’

oHEP2UA E= T(E,w) —mg(r,7),
rae Tv(évw) = T( V’£’w)‘ V=rxw"

Eciu nonosuresibHo nostoxkum a = 0, To cucrema ypasaenuit (1.7), (1.8) monyckaer unsa-
puarmuyro mepy p d€ dw d-y, Tjie IOTHOCTD 3a/1A€TCs YPABHEHUSIMI

Y

Y

or
Mﬂz(M’

3ZZ' azj

rie z = (&, w) — mecTuMepHbIi BEKTOD.
Kpome Toro, kak ciemyer uz (1.7), npu a = 0 BeKTOp MOMEHTa CHCTEMBI OTHOCUTE/IHHO
TOYKHU KOHTAKTa _
or 0T
=—=—+mrx(wxr)
ow  Ow
OCTaeTCsl TIOCTOSIHHBIM B HEIOJBUXKHON cucreme koopuHar (tak kak M = M x w). Cueno-
BaresibHO, y cucrembl (1.7), (1.8) nmpu a = 0 mosiBjsieTcst erre napa JOMOJHUTEIbHBIX TEPBbIX

UHTErpaJioB

keadpam momenma  Foy = (M, M),
unmezpan naowadets  Fy = (M, 7).

Amnajiornunbie MHTErpasbl B cilydae, KOTa UMeeTcsi 6e3MOMEHTHOEe TPEeHUe MeXKLy 000104~
KOI U IJIOCKOCTBIO, yKa3aHbl B padore [12].

Ypasuenust jpsukenns (1.7), (1.8) cxomubl 110 GhopMe ¢ YpABHEHUSIMU JIDYIUX U3BECTHBIX
HHTErPUPYEMbBIX HEIOJIOHOMHBIX CHCTEM |4, JUIsi KOTOPBIX MHTEIrPUPYEMOCTH yCTAHABJIMBAETCSI
npu moMmoru 06001IeHHOl TeopeMbl Ditiepa— fdkobu [1], a cooTBeTcTBYyIONIE UHBAPUAHTHBIE
MHOT000pasusi — deymeprvie mopv.. TeM He MeHee, MO-BUMMOMY, B JIAHHOM CJIydae MeXaHU3M
UHTErPUPYEMOCTH JIOJIZKEH ObITh JpyruM. JleficTBuTebHo, moaoKuM a = 0 U paccMOTPUM BeJId-
quHy m B ypaBHeHusxX (1.7) Kak He3aBUCHMBIIl ITapaMeTp, MOJI0KHUB €ro paBHbIM Hysto — m = 0;
HOJTY YUM

K=¢txK, M=M X w,

K_B//E / _ ! (21)
= +Bw, M =I1w-+DB¢&.

DTH ypaBHEHHsI MOTYT OBITH [IPEJICTABICHBI B TAMUJIBTOHOBON (DOpME ¢ BBIPOXKJIEHHON CKOOKOI
Jlu—TIlyaccona, coorsercrBytomieii anrebpe so(4) = so(3) @ so(3); u3BeCTHbIE UHTErPUPYEMbIE
cJIydan 9TOH CHCTeMbl IPUBEJICHBI B KHUTe [5]. B MHTErpupyeMbIX CiIydasix HHBAPUAHTHBIE MHOTO-
obpasus cucremsr (2.1) — JAByMepHBIE TODBI; CJIEIOBATEIBHO, JJTsl IOJIHON CHCTEMBI, COJIEPIKAITE
TaKKe ypaBHEHUe JIJIst

Y= Xw,

HUHTErpaJibHble MHOI00Opa3usi MPEJCTABIIAIOT CODOI mpexmepmvie mopo.

HEJIMHENHAS ITUHAMUJKA 2012. T. 8. Ne1. C.103-111 #)



108 A. B. Bopucos, U. C. Mamaes

TakuM 06pa3oM, eCTeCTBEHHO OXKUJaTh, 4TO B ucxojHoii cucreme (1.7), (1.8) npu m #0
B CJlydae COXPaHEHUs] MHBAPUAHTHON Mepbl HEBBIPOXK/IEHHBIE NHTErPAJIbHbIE MHOIOOODA3Hsl TaK-
7K€ JIOJIZKHBI SIBJISITBCSI TPEXMEPHBIME TOpaMH. B 9acTHOCTH, Jyisi HHTEIPHUPYEMOCTH CHCTEMBI
npu a = 0 He XBaTaer OJHOIO JIONOJHUTEJHLHOTO [EPBONO WHTErpaJia, I10J00Has CUTYallus BO3-
HUKAET B HEMOJOHOMHBIX CHCTEMaX, PacCMaTPUBAcMBIX B pabore [2].

3. NuTerpupyemslii ciaydail oceBoii CUMMETPUN

By,ZLeM IHoJjiaraTb, 9TO BBIIIOJIHEHBI CJIC/IYIOIIUE YCJIOBUA:

1. TIEeHTp Macc CHCTEMbI COBIAJIAET C TEOMETPUIECKUM IIEHTPOM ODOJIOUKHU, TO €CTh
a = 0;

2. 000JI09Ka U IOJIOCTh OCECUMMETPUYIHBI OTHOCHETILHO OJHOM 1 TOM 2Ke 0CH, & CJIeJI0BATEIbHO,
B cucTeMe IJIaBHBIX oceil

I:diag(Il,Il,Ig), B:diag(bl,bl,bg);
3. KBaJapaT MOMEHTa CUCTEMbI OTHOCUTC/ILHO TOYKH KOHTaKTa paBE€H HYJIIO

M} + M3+ M3 = 0.

O4eBUIHO, UTO MOCJE/IHEEe COOTHOIIEHNE BJIEUYeT 3a OO0l paBEHCTBO HYJIIO KasKJ0¥ KOMIIO-
HEHTHI BEKTOPAa MOMEHTA TI0 OTJIEeJTHbHOCTH:

My = My = Mz = 0. (3.1)

OrpanuduM ypaBHEHUS JIBU2KEHUS] HA WHBAPUAHTHOE MHOI00Opa3ue, OIpEJIeIEHHOE COOTHO-
menusmu (3.1). luist sT0ro BeipasumM 3aBuxpeHHoCTb € 1 MoMeHT 3aBuxperHocTr K 110 hopmysiam

€= —(B’)_l(Iw + Dy x (wx7)), D= mR?,

oT
K = % = B'w - B"(B') ! (Iw + Dy x (w x v))
1 IIOJICTaBUM B YpaBHCHU A
K=¢(x K, A=+ Xxw. (3.2)
[Tosryuennas cucrema ypaBHEHHUI JIOMYCKAET BEKTOPHOE I0JI€ CUMMETPHUI
_ ) ) ) )
Vs = W9 W= +t7— (33)

wr  owy | Poym Moy

Boibepem cucTeMy MHBApHAHTOB (IIEPBBIX HHTEIPAJIOB) STOIO BEKTOPHOIO 110Jis B opMe 3, Y2,

K37 Kn; K27 rue

D(If(I — Is) — IS(If — If))

2 _

n

m
saece If = ?c(b% +b2), IS = %mcb% — IJIABHBlE MOMEHTBI MHEPIIUH II0JIOCTH OTHOCHTEJIBHO ee
IEHTPA.

SAMEYAHUE. @yukiwmst J,(y3) TOXKIECTBEHHO 06paIaeTcst B Hy b JAIIb DU yCJIOBUH
Is =I5,

9TO BO3MOZKHO TOJIBKO B CJIy4dae HEBECOMOII 000JIOUKM.
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ypaBHeHI/IH JABUZKEHNA B 9TUX IMEPEMEHHBIX ITPUBOJATCA K BUIY

('72). = (K2)' =0, 3 =mw2—wo,

Ky = (nws = wﬂl)J_Km Ky = (mws — wz’h)J—Kg,

5 BIJs + 2071505 — [T 1 Js — (I$)?(J3 + J1)
I5(J5 — I5) ’

rie Jjisl KpaTKOCTH BBejeHO obo3nadenue J; = I; + D.
[Tonenus mociemnue 1Ba ypaBHEHUs Ha Y3, TOJIYIUM CUCTEMY

dK. D dK,, D
=3 = K,, —=—-——Ks. (34)
dys  Jn(73) dys  Jn(73)

KoncranTer naTerpupoBanus 3TuX ypaBHEHUN OIMPEIe/ISIOT [Tapy JIMHEHHBIX 110 YTJIOBOH CKOPOCTH

[EPBBIX MHTEIPAJIOB UCXO/IHOM cncreMsl (3.2).

3AMEYAHUE. Ypasuenus (3.4) JOIyCKAIOT IPOCTOI KBaJIPATUUHBIN [IEPBbI HHTErPaJl BUIA

F = DK? - DK2.

Beiparkast maTerpast sueprun uepes dbyHKIuu s, 3, K3, K, noaydnm

4 1 - C C C C C 2
€ = Semebibi(E —mgR) = 5 (1 —73)"" [Jl (If(Jh = I§) = I5(IT — I5)) A3+
Js (217 — I5) oy NI —I5) — T~ I5)) 5\ s
oL 81— K
( J3 o I3c ( 73) + (J3 — I§)2 3 3_|_
DJ J173Jn
+ <J1 ~D(-9) — 5 }7?%) K2+ 271]3 §Z3)KnK3].
3 — 13 3 — 13

[Mopcrasmsist ciona obee perierne ypasHeHuil (3.4) u BbIparkasi U3 MOJIYIUBIIEIOCs BbIparKe-
HUS "y%, [TOJTy IUM TUPOCKOIUYIECKYIO (DYHKIIMIO PACCMATPUBAEMON CHUCTEMDI.

SAMEYAHUE. B ciydae oceBoii cummerpun ypasHeHust nBuzkeHnst oomeit cucremst (1.7), (1.8) Takske
JIOITYCKAIOT T10JIe CAMMeTDPHii, aHasornvroe (3.3), reM He MeHee ypasHenust (3.4) ae obobmatores. [Tosromy
MHTErpUpyeMOCTh JIAHHOW CHCTEMBI B ODOIIEM CJIydae OCTAeTCs OTKPBITOH IIPOOJIEMOIA.
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The dynamics of the Chaplygin ball with a fluid-filled cavity
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We consider the problem of rolling of a ball with an ellipsoidal cavity filled with an ideal fluid,
which executes a uniform vortex motion, on an absolutely rough plane. We point out the case of
existence of an invariant measure and show that there is a particular case of integrability under
conditions of axial symmetry.
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