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CJ1yqaH HHTerpHpyeMOCTH, 06HapY)l(eHHbIH C.B. KOBaneBcKoH [1] B romaMHKe 

TBep,o:oro TeJ1a, H3yqeH aHanHTHqeCKH' ,o:OCTaTOqHO rro,o:p06HO: ,o:aHO 06mee perneHHe [1], 
HCCJ1e,o:OBaHbI Bce qaCTHble perneHHH [2-4], cOOTBeTCTB YIOIIIHe KJ1aCCaM [3] Bblp0)i(,[le­

HHH YJ1bTpa:mJ1HrrTHqeCKHX HHTerpanoB. 3a,o:aqa 0 ,o:BH)I(eHHH rHpocTaTa, pacrrpe,o:eJ1eHHe 

Macc KOToporo rro,o:lffiHeHO YCJ10BHHM KOBaJ1eBCKOH, a rHpOCTaTHqeCKHH MOMeHT Ha­

rrpaBJ1eH rro OCH ,o:HHaMHqeCKOH CHMMeTpHH, TaK)I(e ,o:orrycKaeT ,o:orrOJ1HHTeJ1bHbIH HHTer­

pan [5]. O,o:HaKo ,0:0 HaCTOHmero BpeMeHH He rrOJ1yqeHbI 3aBHCHMOCTH, CBH3bIBalOmHe 

B 3TOM CJ1yqae OCHOBHbIe rrepeMeHHble co BpeMeHeM, KpOMe HeCKOJ1bKHX paHee HaH,o:eH­

HblX qaCTHbIX perneHHH [6-8]. B HaCTOHmeM co06meHHH aHaJ1HTHqeCKH HCCJ1e,o:OBaHbl ,o:BH­

)l(eHHH rHpoCTaTa, 0606malOIIIHe HaH60J1ee CJ10)l(HbIH (B TepMHH0J10rHH [3] QeTBepTbIH) 

KJ1acC BbIp0)l(,o:eHHblx ,o:BH)I(eHHH rHpOCKOrra KOBaneBcKoH. 

YpaBHeHHH ,o:BH)I(eHHH TH)I(eJ10rO rHpoCTaTa 

dp
A -	 = (B - C)qr +A2r - A3q +(e2v3 - e3v2) r,

dt 
(1) 

(123, pqr, ABC) 

rrpH YCJ10BHHX A = B = 2C. e2 = e3 =0, e) = 1 H rrpH OrpaHHQeHHH rHpOCTaTHQeCKOrO 

MOMeHTa AI =A2 =°3arrHrneM B 6e3pa3MepHblx rrepeMeHHblx: 

2p =(r - A) q, 2ti =-(r - A) p - ;. =V2 ,v3 , 
(2) 

r,o:e A = A3 (c/r) 1/2, a TOQKa 0603HaQaeT ,o:H!p!pepeHUHpOBaHHe rro 6e3pa3MepHoMy Bpe­

MeHH. I1HTerpanbI (2) H3BeCTHbI [5] : 

p2 + q2 + Jh r2 - VI =h, 2(pv) +qv2) + (r + A) V3 =g, 

(3)	 vI + v~ + v~ =1, 

(VI +p2 _ q2)2 + (V2 + 2pq)2 + 2A[(r - A) (p2 +q2) + 2pv3] =k. 

IlpH A i= °3aMeHa rrepeMeHHbIx [4] 
p=a-xM- I , q=_yM-1 , r=2z+A+4x')'M- I , M=x2 +y2,
 

VI =-20: +4(x2 - y2) ')'2 M-2 + 2ax(1 - 2ax)M-1 +4AX')'M-1
,
 

V2 =-2~ + 8xy')'2M-2 + 2ay(1 - 2ax)M-1 + 4Ay')'M- I
,
 

V3 =2(1 - 2ax) ')'M- I 
- 2az
 

(rrapaMeTp a rrOKa rrpOH3B0J1eH) rrpHBO,o:HT COOTHOJIIeHHH (2), (3) K BH,o:y 

X=yz, y =-xz - ')', i = ~ - yR'(a)/4, 

(4)	 0: =(2z - A)~ +nR(a) + AyR'(a)/4, ')'. =yo: - x~, 

~=-(2z- A)0:-x')'R(a)-a2z- AxR'(a)/4; 

(0: +a2)x + ~y + ,),(z -- A) - MR'(a)/8 =a12, 
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(5)	 0: + MR(a)/2 - (z - "A/2)2 - xR'(a)/2 = (a 2 - h)/2, 

0:2 +(32 -),2R(a)+a2z2 - "A)'R'(a)/2+a2xR'(a)/2 =(1 +aR'(a))/4, 

0:(X 2 - y2) + 2(3xy - )'2 + a2x 2 - "AzM - 2Ax)' - M2R(a)/4 = 1/4, 

rAe R (a) = _a4 + a2 (2h - "A 2) + 2ga + 1 - k, R' (a) = _4a3 + 2a(2h ~ "A 2) I- 2g. Orpa­

mm1M rrapaMeTpbI h, g, k, "A yCJIOBHeM cYIUecTBoBaHHlI Y MHOr04JIeHa R (a) KpaTHOrO 

KOpHlI: R (a) =R I (a) =0, yrrpoIUali TeM caMbIM ypaBHeHHlI (4), (5): 

x=yz, y=-xz-)', i=(3, ci:=(2z--"A)(3, 

~ =-(2z -"A) 0: - a2z, 1- =yo: - x(3, 

(6)	 (0: + a2)x + (3y + ),(z - "A) = a/2, 

0: - (z - "A/2)2 = (a 2 - h)/2, 0'2 + [32 + a2Z2 = 1/4, 

O'(x 2 __ y2) + 2{3xy - )'2 + a2x 2 _ "Az(x 2 + y2) - 2Ax)' = 1/4. 

vb (6) HaXOL\lfM 

dz
dt =..)/(z), 0:=(z-"A/2)2+(a2 -h)/2, (3=..)/(z), 

(7) 

fez) = ~ - a2z2 - [(z - "A/2)2 + (a 2 - h)/2 r. 
B	 06meM CJIy4ae I1epeMeHHali z KOJIe6JIeTCli MelK,o:y ,o:eHCTBHTeJIbHbIMH KOPHlIMH / (z) . 

0603Ha'IHM 

L. = (2h - 2a2 - "A2)/16, L 2 = (2h - 6a 2 - "A2)/4, 

L 3 =4(a2 +"A2)L 1 -l/4, F(z)=(Z-"A)2_L 2. 

Tor,o:a H3 (6) CJIe,o:yeT 

(8) P(Z)(~)2 +L2L 3 1/2 =L 1 , 1/=yF-V,(z). 

.Onpe,o:eJIHB 1/(z) H3 (8), (7), HaH,o:eM 

y = 1/F'I2(Z), x ;':-(YzaLi l +1/{3F -v, (z) +i]F '12 (z)(z - "A)/L 2), 

)'=YzazL2-
1 +"A1/(3F-V,(z)+.qF v, (z)(0:+a 2)/L 2. 

ITPH perneHHH ypaBHeHHlI (8) ueJIeco06pa3Ho BbI,o:eJIHTb CJIe,o:ylOIUHe B03MOlKHOCTH: 

I. L 1 > 0, L 2 > 0, L 3 > 0; II. L 1 > 0, L 2 < 0, L 3 < 0; III. L I > 0, L 2 < 0, 
L 3 >	 0; IV. L I > 0, L 2 > 0, L 3 < 0; V. L I < 0; VI. L 1 = 0; VII. L 2' = 0; 
VIII.L 3 =0. 

06IUHM ,o:JIli Bcex 3THX BapHaHToB lIBJIlIeTCli ABHlKeHHe, I10JIY4alOmeecli I1pH x ~OO, 

Y ~OO, )' ~OO. OHO rrOJIHOCTblO H3Y4eHo B MOHorpaqmH [6] : 

(9)	 p=a, q=O, r=[_r4/4_(2a2_h)r2+2"Aa2r+l __ (a2_h)2_a2"A2]'I2. 

PerneHHe ypaBHeHHlI (8) B HeBblpolK,o:eHHblx CJIY4alIX I-IV I1pHBO,o:HT K KBa3HIIepHOL\lf ­

lJeCKHM ABHlKeHHlIM (BapHaHTbI I, II) JIH60 K aCHMIITOTH4eCKHM ABHlKeHHlIM (BapHaHTbI 

III, IV), cTpeMlIIUHMclI I1pH t ~ 00 K ABHlKeHHIO (9). 
ITpoHHTerpHpyeM (8) B KBa3HIIepHOL\lf4eCKOM cJIylJae. JJ.rr1I 3Toro BBe,o:eM BeJIH4H' 

Hy 8 - MOHOTOHHylO epyHKUHIO BpeMeHH: 

iL 2L 3 1 '12 
8 = >0. 

F(z) 
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L] 
nycrb b 2 

:: , rorna 
IL 2 L 3 1 

y:: bFY'(z) sin 0, x:: -(1,6 aL;1 + b(3F - Y'(z) sin 0 + 

+ Li'L:;1 F-'h(z) (z - A) cos 0),
 

'Y:: 1,6azL;l + M(3F-'h(z) sin 0 + Li'L;1 F-'h(z)(a: +a2) cos 0.
 

ACHMIIrOrnqCCKHC j:\BH)J(CHHH H3yqaM B CJlyqac III. B IIpC)J(HHX 0603HaqCHliHX HaXO):\HM 

y:: bFY'(z) sh8, x:: -(1,6aL;1 + b(3F-'h(z) shO + 
+ L;'L;1 F-'h(z)(z - A) ch 0),
 

'Y :: 1,6 azL;l + Ab (3F -'h (z) sh 0 + L i' L;l F- y,(z)(a: +a2 
) ch 8.
 

B CJIyqaHX VII, VIII ypaBHcHHc (8) rpHBHarrbHo, ABH)J(CHHC mpocrara aCHMIIrOrnqCCKH 

IIpH6JIH)J(acrCH K ABH)J(CHHIO (9). B cJIyqac V pcarrH3YIOrcH ABH)J(CHHH TOJIbKO Blfj:\a (9), 
a B CIfMMCrplfqffOM CJIyqac VI B03MO)J(HbI ABa Blfna j:\B1f)J(CHIfH (9): p :: a > 0 If P :: -a < O. 

llrrH IIorrHoH KrraCClf(pHKaU;1fH ABH)J(CHlfH mpocrara Hco6xOARMO pacCMOrpCTb 

crryqalf KpaTHbIX KOpHCH MHOrOqrrCHa f (z). Ecrrlf z. - KparHbIH KOpCHb f (z), rorna 

IfMCIOr Mccro HfmapHaHrHblc coorHOIUCHHH 

(10) Z::Z., L 2L 3y2 +(L2x+a/2)2(z. -A)-2F2(z.)::L 1F(z.). 

HCIIocpcj:\crBcHHOlf IIpOBCpKOH y6c)J():\acMcH, qro IICPCXOj:\ K IICpCMCHHbIM p, q, r ITpHBO­

ARr coorHOillCHIfH (10) K qaCTHOMy CJIyqaIO pCIIICHliH, ~l3yqCHHOrOB pa60rc [8]. 
ABrop 6rraroj:\apcH n.B. XaprraMoBy 3a U;CHHbIC 3aMCqaHliH If BHIfMaHliC K pa6orc. 

HHCTHTyT npHKJlaAHOH MaTeMaTHKR H MeXllHHKH fIOCTYnHnO 

AKlIJl:eMHH HaYK YCCP 9 X 1990 
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