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TSDKeJIOrO rHpOCTaTa rrpH YCJIOBHSlX KOBaneBCKOU 
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A structure of integral manifolds is considered, and an analytic description of a bifurcation set 

in the case of integrability, which generalizes the classical [{ovalevskaya 's solution, is given. 

PaCCMOTpHM 3anaqy 0 nBIDKeHHH TlDKeJIOrO rHpocTaTa, nOnqHHeHHOro CJIenyIOlllHM yCJIOBHHM [1, 
2]: rJIaBHble MOMeHTbI HHepuuH ynOBJIeTBOpHIOT COOTHOIUeUHHM A = B = 2C, ueHTp Macc JIe)f(HT 

B 3KBaTOpUaJIbHOU: IIJIOCKOCTII 3JIJIHnCOHna HHepUHH, rupOCTaTHqeCKHii MOMeUT uanpaBJIeH no 

OCM nHHaMHqeCKOU: CHMMeTpHH. YpaBueHMH nBH)f(eHHH 

2p = (r - oX)q, 24 = -(r - oX)p - V3, r = V2, 
(1) 

V2 = PV3 - rVI, V3 = qVI - PV2 

H1ieIOT. HHTerpaJIbI [3] 

2 2 1 2
H = p + q +2r - VI = h,
 

I{ = (VI + p2 ~ q2)2 + (V2 + 2pq)2 + 20X [(r - oX)(p2 + q2) + 2pV3] = k,
 (2) 
L = 2(pvI + qV2) + (r + oX)V3 = I, 

2 2 2I = VI + V2 + V3 = 1. 

IloCTOHHHaJI oX xapaKTepu3yeT BeJIHqHHY rHpOCTaTHqeCKOrO MOMeHTa. IlpH oX = 0 nOJIyqaeM 

KJIaCCHqecKoe perneHHe C.B. KOBaJIeBcKou: [1]. Torna CJIyqaJIM 3aBHCHMOCTH HHTerpanOB (2) 
OTBeqaIOT KJIaCCbI AnUCJIbpoTa [4]. IloJIHoe onHcaHHe HHTerpanbHbIx MHoro06pa.3HU: If HX 6u­
tpypKaUHU: nJI${ perneHlfH KOBaJIeBcKou: naHO B pafioTe [5]. . 

Be3 OrpaHHqeHHii. 0611.1HOCTH MO)f(UO CqHTaTb, qro I 2 0, oX > O. 3aq>HKcHpyeM npOH3BOJIbHOe 

3HaqeHHe oX. l.1ByMepHaJI nOBepXHOCTb ypoBH${ 

Jh,k,I = {H ~ h, K = k, L = I} C M = S2 X R3 
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HHBapuaH1'Ha O1'HOCSTeJIbHO lPa.30BOro IIOTOKa (1). Ee TOIIOJIOrH'IeCKOH 1'HII MeHJleTCJl TOJIbKO 

Ha 6ulPypKauuoHHoM MHO)Kec1'Be E..x, COCTOJImeM 03 TO'IeK (h, k,l) E R3, Ha.,n K01'OpbIMH 01'0­

6pa)KeHSe • 

J,,= H X J( xL: M ~ R 3 (3) 

He JlBJIJleTCJl JIOKaJIbHo-1'POBUaJIbHbIM. IIo TeOpeMe nSyBOJIJIJI MHOr006pa.3He Jh,k,l J(JIJl (h, k,l) E 
R 3 \ E..x - ec1'b 06'beJ(uueHoeJ(BYMepHbIx TOpoB. 

B uarneR 3a.na'le MUO)Kec1'BO E..x COBIIa.,na.e1' C MUO)Kec1'BOM KpH1'O'lecKoX 3Ua'leHOH o1'06pa­

)KeUUJl (3). II03TOMY J(JIJl uaxO)KJ(eUHJl E..x HCIIOJIb3yeM CJIeJlYIOUlee YCJIOBUe Ha paur Ma1'pHUbI 

HK06u D <l>yUKUHH (2): 

rank D < 4. (4) 

IIYC1'b 

q= 0, (5) 

TOrJ(a YCJIOBHe (4) BbIUOJIUlIeTCJl 1'OJIhKO B J(ByX CJIy'laslX: 

(r - >.)p + /)3 = 0, (6) 

D(H, K, L, I) 
V2 = = O. (7)

D(p, r, /)1, /)3) 

113 (2), (5), (6) HaXOJ(HM, 'ITO IIOJIOHOM R(p) = _p4 +p2(2h - >.2) + 2lp + 1 - k HMee1' KpaTHhIft 

KOpeHh: 

R(p) = R'(p) = o. (8) 

CJIy'laft (8) RCCJIeJ(OBaH B pa601'e [6], me ypaBHeHSJl (1) CBeJleHbI K 3JIJIHn1'UqeCKHM KBaJ(paTy­

paM 0 KJIaCcH<l>HUHpoBaHbI B03MO)KHbIe 1'HnbI J(BO)KeHHH ropoc1'a1'a. 

113 (2), (5), (7) CJIenye1', 'ITO BeJIHqHHa u = p2+>.r+vl JlBJIJle1'CJl Kpa1'HhIM KopHeM nOJIHHOMa 

F(u) = (u2 - 2>.2h - k)2 - 8>.2u + 4>.2W - 2h _ >.2): 

F(u) = F(u) = o. (9) 

B npe.nnOJIOJKeHHII q i= 0 yCJIOBHe (4) BbInOJIHJleTCJl TOJIhKO, eCJIO BenH'IHHa 

(10) 

yJ(OBJIe1'BOpJle1' paBeHC1'BaM (9). HenOCPeJlc1'BeHUo 03 (2), (4) nOJIyqaeM HHBapHaH1'ubIe COO1'­

HOrneHHlI, YKa3aHHbIe B paOOre [2] J(JIlI qaC1'Horo perneHOJl CHC1'eMbI (1). Jl1'aK, B MHO)Kec1'BO E>.. 
BXOJ(H1' 1'a 'IaC1'h nOBepXHOC1'O (9), KOTOpaJI O1'I}e'la.e1' J(eik1'B01'eJIhHbIM perneHHlIM II.B. Xa~ 

JIaMOBa [2]. 

TeopeMa. EU!PyplCat4UOHHOe .A-tHOJICeCm60 E>.. C R3 R6ARemCR nOdMHOJICeCm60M o6"'beduHe­

HUR n06epXHoCmett, 3ada6ae.ublx ypa67/,eHURMU (8), (9). 

IIoBepxHoc1'h (9) B R 3 (h, k,l) COC1'OH1' H3 J(ByX Henepece'KalOlllHXCJl KOMnOHeH1' (HM COO1'­

Be1'c1'BylO1' 3HaqeHHlI U < 0 H u> 0). EcnH u> 0, TO B 1'O'lKe (h,k,l), yJ(oBne1'BoplllOllleft (9), 
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PHC.1. 

p 

CYlUecTBYIOT nHWb H30nHpOBaHHble peWeHHlI nma [2]. IIpH 1£ < 0 Ha MHO)l(ecTBe (9) cYlUe­

CTBYIOT acHMnTOTH'1eCKHe, nepHO,llH'1eCKHe H KBa3HnepHO,llJl'1ecKJle peweHHJl ypaBHeHHH (1). 

IIpn mo60M 3Ha'1eHHH ,x MHO)l(ecTBO ~A neJIHT R3(h, k, I) Ha 0611acTH, BHYTPH KOTOpblX 

TOnOJIOrH'1ecKHH THn Jh,k,l He MeHlIeTClI. YCTaHOBHM '1RenO TOpoB B Ka)l(,llOH CBJl3HOH KOMnOHeHTe 

R3 \EA• IbBecTHo [5], '11'0 npH ,x = 0 MHO)l(eCTBO R3 \Eo COCTOHT H3 nllTH o6nacTeH (1­

5 B TOOJI.1) , B KOTOpblX HHTerpanhHble MHOroo6pa3HJl He nYCTbl. TaKoe pa36HeHHe R 3 \EA 

COXpaHJleTClI nnll Bcex ,x E (0,2-3/ 4), T.e. HenpepblBHaJl neqJopMaUHlI 3THX 06nacTeH He BIIHJleT 

Ha COOTBeTCTBYlOlUlIe THnbl MHOroo6pa3RH Jh,k,l(,x). IIpu ,x > 2-3/ 4 06nacTb 5 Bhlp0)l(,llaeTCJl, 

HO MHO)l(ecTBO R3\E A CHOBa COCTOHT H3 nJlTH CBJl3HblX KOMnOHeHT (CM. Ta6n.1, 06JIaCTH 1-4,6), 

Ta6nnua 1. 

06naCTh 

B R3 \ E A 
1 2 3 4 5 6 

Jh,k,l 

CTpoeHHe HHTerpaJIhHblX MHoroo6pa3HH: H3YQeHO C nOMOlUhIO HX npOeKI{IiH Ha 3KBaTOpHaJIb­

HYIO TI.TIOCKOCTh 3nllHllCOHna lIUepUHH. HarrpHMep, nnJl 06nacTH 6 MHO)KeCTBa R3\EA 06pa3.h,k,1 

rrOKa3aH ua pHc.1 (OCh q BepTHKaJIhHa, Pi - neIlleCTBeHHble KOpHH nonHHOMa R(p), ,x = 1,31). B 
Ka)l(,llYIO BUYTpeHulOlO TOtfKY 3aUITpHXOBaHHblx 06nacTeH npoeKTHpylOTCJl TO'1KH MHoro06pa3HlI 

Jh,k,l' COCTOJlIllerO H3 tfeTblpeX HHBapHaHTHblx TOpOB. ~ 
1.	 K06alle6c"aR C.B. 3allaqa 0 BparueHml TBeplIoro TeJIa OKOJIO HenO.llBHlKHOH: TO'IKH II Hay'IHble pa60Tbl. 

- M.: lbll-BO AH CCCP, 1948. - C. 153-220. 
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llBHlKHYIO 'IO'lKy II MexaHHKa TBeplIoro Tena. - KHeB: HayK. nyMK3, 1971. - Bbln. 3. - C. 57-64. 
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- 1987. - N 4. - C. 88-90. 

4.	 Annellbpom r.r. He Bnosme CHMMeTpWIHble TlllKeJIble nq>OCKonbl II nBWKeHHe TBeplloro Tena BOKpyr 

HenOllBHlKHOH: TO'IKH. C60pHHK, nOCBlIII1eHHblif naMllTII C.B. KOBaneBCKOH:. - M.; IT.: iblI-Bo AH CCCP, 
1940, - C. 61-155. 

5.	 XapJlaM06 M.n. BH<PYPKaLlHll COBMeCTHbiX ypoBHeii: nepBblX HHTerpanOB B cnyqae KOBaneBcKoil11 IIpmm. 

MaT. H Mex. - 1983. - 47, Bbln. 6. - C. 922-930. 
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