Hayunvie cmambu u 3amemxu

M. JI. LHIMHUBAEB, C. A. )KAIIFAPOB, H. M. YTEHOB

UCCJEJOBAHUE YCTOHMUYMBOCTHU KPYT'OBBIX JBUKEHUM
INPOBHOI'O TEJIA B ITIOJIE TATI'OTEHUA CXKATOI'O COEPOUIA
N BHEHIHEI'O TEJIA BTOPBIM METOIOM JIAITYHOBA

Huddepennmanbueie ypaBHEHHS IBUKECHUS POOHOT0 Tella B TOJIE TSACOTEHUsT CKaToro cdeponya u
BHEIIHEro Tella B cepuueckoii cucreme koopaunat B. I'. Jlemuna umeror Bug [1]:

p 2 e 2fMz, .
dd—f—py/ — p=cos’y —%— p32° siny +vp—3vpsin’y,
d( 235
m p-Acos’y |=0, (1
2
. . . fM .
%(pzy/j+pzi cosy siny p22° cosy —3vp’ siny cosy,

rae M — Macca cxaroro cepousa; M — MpousBeNeHUE MOCTOSHHON TATOTEHUS HA CYMMY Macc IICHTPaJIb-
HOTO U MPOOHOTro Tena; N — mocrostuaas Xusa; f — nocrosiHHast Tarorenus; Z . = 209,9 kM — anmnukara
mapoBoit Toukw; I, Y, | — chepuueckue koopaunatel B. I'. Jlemuna [2]

CHCTEeMbI KOOPJMHAT CBA3aHBI CICAYIOIIUMH BHIPAKCHUSIMHU:

X=¢& = pcosycjsA,y=n = pcosysinAZ -Z =¢ = psiny .
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Juddepenunanbhbie ypaBHeHus (1) gomyckaroT HHTErpaj S3HepTuu

: : ¥y 2 Mz .
F o =p°+p°w’+p? A cos’y _2H ————siny — vp? +3vp®sin’y, )
P P

Y MHTETPaJ TIIOIaIeH

F, =A% p’cos’y. @A)
VcmoBus CyHICCTBOBAHU S KPYT'OBBIX ,I[BH)KGHI/IfI
P=Po V=V, A=0 4)
HUMCKOT BU

u= pg[(—Qv—Sa)z)Sinzylo +v+a)2], fMz, = pg(3v+a)2)sin V- (5)

IMpunumas (4) 3a HEBO3MYIICHHOE JBUIKCHUE, UCCICIYEM €ro YCTOHUUBOCTD, MCIOIB3YsT BTOPOH Me-
tox JlsmyHoBa.

Jis noctpoenus GpyHkuu JISmmyHOBA MCIIOIB3YyEeM METOJI CBS3KH MEPBBIX HHTETPAIIOB, MPEIIOKCHHBII
H. I". YeraeBriM.

V= Fl - F1(0)+ A[Fz - Fz(o)]+ Z[Fzz - FZZ(O)], 6)

rae F,(0) u F,(0) —3navenus F, u F,mpu p=p,, v =y,, A=0.

BBenem 00o3HaueHUS:

P =Py + X /;:xz, V=W, + Xy, W=X,, i:a)+x5- (7)
[MoncraBum (7) B (6):

Y ={X22+(po+xl)2 X2+ (o +%) (@+% )" c08? (o +%; ) - —2szcw—
Po+ X% (po+x1)
—v(po+X1)2+3v(po+)<1)zsin2 (Wo + X )—2—+2sz WO 20 yp? =3vpl siny, |+
Po po
Jrﬂ{(poerl)2 cos” (wo + X, ) (@ + X ) — pier oS’ yy |+
X [(p0 +%,)' cos* (o + % ) (0 + %) = piw? cos’ Wo}- ®)

Paznosxum 4iensl B mpaBoii yactu (8) B psg Makinopena 1o cTenessm X,, X,, X,, X,, X; B OKDECTHOCTH HX

HYJICBBIX 3HAYCHUM U COXpaHUM YJICHBI pa3HO)KCHI/Iﬁ B pAA BIJIOTH 1O BEIIMYMH BTOPOI'O MOpsAAAKa OTHOCH-

TCIBHO BO3MyH.[6HPII>i:

2,2
X, = X5,

(o) o PN+

(o +%) (@+%) cos*(yy +%,)  pZw?cos’, — pta* X, Sin 2y, — pea’ X c0s 2y, +
+20 X PpECOS* W, —2m X piX, SN 2y, + pEXE COS® Yy + 2X, py” COS yry —
—2X, Py X SIN 2y + 4%, X, COS” yy + X w” COS® y, +

2p
Po X
—B° pyX, SIN* W, +6w> X SIN W, — 2VpZ + 2VpuX, — 2V — 207 pi +20° pyXy — 200° X +...,

18vpzsin® y, —18vp, X, sin’ v, +18vsin® y, + 6 piw’sin® y, —
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2fM . . . .
“axy Z°)2 sin(w, +X;)  —6vpy siny, —6vp; Siny, COSy, - X, + 3%V, sin g +
PotX

+12vpy X, Sin® w, +12X,vp X, Sinyw, Cosy, —18vx? sin®y, — 2w’ p} sin’ w, — 2x,0° p? siny, cosy, +

+@® pEXZ sin®y, +4w® pyX, Sin® w, + 4X,0° pyX, Siny, CoSy, —B6w’X siny, +...,

3v(p0 + Xl)2 sin’ (l//o + X3) 3vpZ sinay, +3vpl X, Sin 2y, +
+3vpEX. €S 2y, + 6 p X,V SiN? y + 6 v X, X, SiN 2y, +3vxZsin® y +...,

2
A[(po +% ) (@+X%)cos® (v, +x3)} =
= [pga) COS* Wy — Pew X, SIN2p, — pee X2 COS2Wy + PiXs COS* Wy — Pl XgXs SIN 27, +

2Py % COS” Yy —2py® XX, SIN 27 + 290X, Xs COS° Yy + X @ COS” yrg | A +...,

)([(po +%,)" cos* (y, + %, ) (@ + xs)z} X| poe’ s yro + py?X; sin? 2y, + pyxE cos* yrg +
+ApZxiw® cos’ y, — 2 py X, COS” v, SiN 2y, — 2 psw* X2 COS” y, COS 2/, + 2 pg X, COS* y/, —

—2P50 XX SiN 2y, COS” w, + 4 pow® X, COS* wy — 4 pE X X, COS” Y, SIN 2y, + 4 X X COS” y +
+2p50° X, C0S* Wy =25 XX COS o SIN 2y — 45 XX SN 201 COS” Yy +4 05 XX COS” Yy |+,

2 Mz,
Po
B 3THX pasiokeHusAX B CTENEHHOM psifl yuTeHbI yciaoBus (5).

IMoacraBuM 91U pasnoxenus B (8) U mpupaBHsIeM KO3 GHUITMESHTHI TIPU TIEPBOM CTEMICHH BO3MYIICHHUH,
Torga HanmeM l:

siny, = 6vpZsin’y, +20°pZsin®y,.

A ==20— ypi®cos’y,. 9)
C yuerom (9) dynkuus JlsmyHoBa nmeer BUA:

V =[-2w* —3vcos’ w, —w* Cos® y, + 4Xpiw® cos’ w, 1X; + X5 +[(Bv +»” +4xplw’ sin®y,) x

xpg €oS% y 12 + pX; +[(L+ xpf cos® w,) pZ cos” w, IxZ +2[2(3v + @® —

—Xpo@® COS” W) Py SIN 29/ 1%, X, + 2[(—X g SiN 247, €0S* 1) IXs X + (4X Py COS” ) X X (10)
22
—Czj, umeeM ¢ ydetom (5)

OcraBiss B Beipaxkenuu (10) BeTuunHbI BILIOTH 10 O(
Po

2

Po
A yplo’ Il X + [(po2 - zf)+ pe (pj - 225)] X + [(coz +3v)+ Xow® (zf - ,oj)]Szcx?,xl

2
v :{—S(a)z+v)+ Z° (3v+a)2)+4xa)2(p§—2262)}12+x22+p§x§+[3v(p§—zf)+a)2(p§—zf)+

+4[;cpocozc (zc2 —Pé)] X, Xe +4[}(poa)(p§ _223)] XX+
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[Tpu mo6om € > 0 umeer MecTo

2

{ 3 ) +v +— 3v+a) )+4)(a)2(p02—22c2)}>0, [3V(p02—zf)+a)2(p§—2 )+4)(p02a)222] 0,

[ pe-1 +)(p0 sz)]>0, pe>0, 8z, [(a)2+3v)+;(a)2(zf—p§)]<0,
[;(poa)z (Z —po)]<0, 4[;(p0a)(p§—2202)]>0.
Hcronb3ys 5TH HepaBeHCTBA, pa3odbeM (yHKIuIo JIsmyHoBa Ha 3 4acTH:

V=V, +V,+V,
rae

Vl:%{ S(a) +v)+;—:(3v+a) )+4;(a) (p§ 272 )}Zf+X22+

e +%[(p§ =22)+ 203 (P§ —222) |3 + 4] poor (P —2X2 ) [ X%,

2

VZ:%{ 3(a) +v)+;—o(3v+a) )+4;(a) (pg 22 )}xf+

+2{4zc[(a)2+3v)+xa) (zf—pgﬂ}xlx3 l[(,oo—z ) af(pg—z )+4xp§wzzz}x :

VS:%[3v(p§—zf)+a)z(p02—z )+4Zp§w222xf]x +
12 27py02, (22 - ) i + [ (5~ 2) 0% (o3 -22) .

3neck V, onpeseneHHO NONOKHUTENbHA, Tak kKak X, >0, X, >0, X, >0, X, >0, x; >0.
Wcnone3ys kputepuii Cunpsectpa, uccnenyem V,:

2

A %{_3(@2+v)+%(3v+wz)+4xwz(pg_225)}o,

0

A, 4z, [(a)2 + 3v)+ ;(a)z(zf — pt )]

A2 = 420[(a)2 +3v)+ ;(a)z(zf —pg)] %[(3v+a)2Xp02 - xf)+ 4;(p§a)zzf] >0

A, %{:—S(a)z +3v)+/z)—°zg(3v+a)2)+4;(a)2(p§ —2202)}

x[(3v+a)2)(pg ~7 )+4)(pga)222} ~162; [(a)z +3v)+)(a>2(202 —,05)]2 >0.

[Tocne Hagnexamux npeodpa3zoBaHuit
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2

4 2 2
A, = a)fo {%|:12V +4w® + (104a)2 +336v)z—°2 + )(a)ZZC{Z—CZ —48}}} >0,

Po Po

2
12v + 4or” +(104w? +336v) %5,

1.>0, 2, > Po 50,

ZZ
0’z [48—;}
Po

Taxum obpaszom, ipu € > 0, V, onpezieeHHO MONOKHUTENbHA.
Uccnenys V,:

A = %[SV(pg - Zf)+ a)z(pg - Zf)+ 4;(p§a)2202]> 0,

npu r00om € > 0.
Beimmmem D, nis V.

%[(3V+ W)(pg—22)+4xpe’zl | 2xpyoz. (22 - p})
=(>0.

2upgr (22 -p8) [ (i -2 )+ ok (0} -22)]

PaCKpLIBa)I OIpeaACIUTCIIb, 6y,I[CM HUMCTb
6 6 252
16wz 0z
A2=& (— 4CJ%—(3V+602+ 2°J;{+a)2 >0.
4 Po Po
6

Po
3n1ech T >0, ocraercs pemmuTh BTOPOE HEPABEHCTBO

16 2° 272
(— a)4 : sz —(3v+a)2 L2 =~ Ix+w® >0,
Po Po
Pemas sto HCPAaBCHCTBO, UMCCM
po |1(3p5v , 3p5 Py 305V ps
> — + +1|+ +—+1|>0.
d 422J2(a)223 2 322} | 02?7}

c C

c

Hcxons u3 msnoxennoro npu ¢ > 0 kaxjaas u3 vacreid Gpynkuun Jlamynosa V,, V,, V, onpenenenno
MOJIOKUTENBHA, CIEA0BATENBHO, OyIET ONpeaeeHHO MOoNoKUTENnsHOU U hyHkuus Jlamynosa. C apyroii cro-
ponsl, pyakuus JissmyHoBa sBisiercs nHTErpaioM nuddepeHnnanbHbBIX YpaBHEHHH IBUKEHUS TACCUBHO
TPaBUTHPYIOLIETO Tena, T.e.

V =F-F(0)+A[F,-F(0)]+x[F’ —F}(0)]=const,

CJI€aA0BAaTCIbHO, V = 0, T.C. BBIIIOJIHCHBI BCC YCIIOBUS TCOPCMBI HHHYHOBa 00 YCTOfIQHBOCTH HCBO3MY-
IMICHHOI'O ABMXXCHU .

Takum 06pa3aM, HEBO3MYIICHHOE JBUsKeHKe IpHu C > 0 ycTOHYHMBO OTHOCUTENBHO P, P, Y/, W, A .
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Pe3rome

CrirpUral cepor eH CHIPTKBI ICHEHIH epiciHaeri Ko3-
FaJIBICTAFbl [IACCUB IPABUTALMSUIBIK JICHEHIH MeHOepiIik Ko3ra-

JIBICTapBIHBIH OPHBIKTHUIBIFbI JISITYHOBTBIH CKiHIII 9iCiMEH 3ep-
trenreH. lllenOepiik KO3FalbICTapAbIH OPHBIKTEI OOy IIapT-
Tapbl aHBIKTAJFaH.

Summary

The stability of circular movement of tested body in the
sphere of gravity of compressed spheroid and exterior body of
the second method of Lyapunov is researched in this article.
The conditions of existence and the stability of circular move-
ment of testing body not in the central field of gravity is found.

VJIK 531.1
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K. X. KVILIYKBAEB, Il. M. TEMEPI'AJIHEBA

TEXHOJIOT' MYECKU TPOIIECC
NEPEPABOTKHU KPYITHOTOHHAKHBIX KOHTEMHEPOB
HA OCHOBE JJOTHCTUYECKHUX ITPUHLIUIIOB

TexHomornueckuit mponecce nepepa60TKH KOHTCﬁHepOB MOXHO IMPEACTAaBUTh B BUJIC rpaq)a BO3MOXHBIX
Z[I/ICHOBI/IL[I/Iﬁ KOHTCﬁHCpOB: BCpIIMHA — MMO3UITUN KOHTCfIHCpOB, AYTH — IIPOUCCC MECPEMCIICHUA U3 O)_IHOI71

MO3UIIMH B IPYTYIO (CM. pHC.).
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I'pad BO3MOXKHBIX AUCIIO3UIMN KOHTEITHEPOB



