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AHAJIOT UHTETPUPYEMOCTH C. B. KOBAJIEBCKOI
B HEHTPAJIBHOM HBIOTOHOBCKOM ITIOJIE TAT'OTEHUA

Annotanmmsi. Halinen HOBBIN ciyuait mHTETpHpYEeMOCTH A ((epeHINATBHBIX YPABHCHUH BPAIIATEIHHOTO JBH-
JKCHHSI TBEPIOTO TENa OTHOCHTEIBHO IIEHTPA MAacC B IIEHTPAJbHOM HBEOTOHOBCKOM Ioyie TaroteHus. Ciaydan
HHTETPHPYEMOCTH HOJNYHUCH I OCECHMMETPHYHOTO TBEPAOTO TENA, IJIABHBIC LECHTPAJHHBIC MOMEHTHI MHCPIHH
KOTOPOTO CBA3AaHBI MEXAY Co00H paBeHCTBOM A = B = 2C, mpuueM xc = 0, yo = 0, zo = 0, tae C — 1eHTP Macc
TBepHOTO Teha. Touno ¢ TakmM ke pacmpenencHueM mace C. B. Kosamesckoit Obuma pemeHa Apyras 3amada o
BPAIICHUH TBEPAOTO TEa BOKPYT HEMOIBIKHON TOUKH B OJTHOPOIHOM ITOJIE CHUIBI TshKeCTH. OOI1ee pencHue B 3TOM
ciayyae ObIIO 3aIMCAaHO B THUICPIUHMNTHICCKAX (PYHKIMAX. JTO pemenne Obuio monaydcHo B 1889 r. Henmoasmxaasn
TOYKA OBLTA PACHOJIOAKCHA B 3KBATOPHATIBHOM MIOCKOCTH, T.C. Xg = 0, V5 # 0, z5 = 0, tme G — TOYKA MPHI0KCHASL
cuibl TsDKecTH Tenma. OKa3amock, UTO 3Ta 3a7a4a TECHO CBS3aHA CO MHOTHMH AKTYaJIbHBIMH IPOOJIEMAMH MaTe-
MATHKH M MEXAHHKH W C KKIBIM TOJOM BCE OOMBINC PACIIUPSIOTCS TCOPETHUCCKHUE WM IPAKTHUYCCKHE MPUIIOKE-
HHUSA JOCTHTHYTBIX PE3yJIbTATOB U METOAOB, KOTOPBIMH OHH MOJy4cHSHI [1]. B Hamel 3amade, B OTIHYME OT 3a0a4H
C. B. KoBanesckoH, IEHTP, OTHOCHTEIFHO KOTOPOTO COBEPIIACTCS BPALIATECILHOC JBIKCHHE, COBMEIICH C IIEHTPOM
MAacc Tela, CICA0BATEIbHO, MOMEHT CHIbI TSDKECTH OTHOCHTEJIBHO LIEHTPA MACC PABECH HYIIO, W JBIDKCHHE TENA
MIPOMCXOJUT B IICHTPAILHOM HHIOTOHOBCKOM IOJIC TATOTCHUL.

B mamem ciyuae monHas cucreMa Ju((hepeHIMATBHBIX YPABHEHHH BPAIIATCIBHBIX JBH)KCHHH OTHOCHTEIBEHO
LEHTPA MAcC TEJIA B HBIOTOHOBCKOM IOJIC TATOTCHHS JOIYCKACT YETHIPE HE3ABHCHMBIX MEPBBIX MHTErpana. Cormac-
HO OOIIEH TCOPUH HAJNHYHE 3THX YCTHIPEX HHTETPATOB MO3BOJLIET MMPOMHTECTPHUPOBATh MOIHYI0 cHcTeMy au(epeH-
[OUANBHBIX YPABHECHHUH MOCTABICHHOM 3a1aun. [10TyCHHBIC PEIICHNUS SBISFOTCS MOJCTbHBIMY PELICHUSIMH, KOTOPBIC
MOTYT OBITH HCIIOJIB30BAHBI IS TPOTHOZHUPOBAHUS BPAIIATENBHBIX JBH)KCHUH HEYTPABILIEMBIX KOCMHYECKHX
00BCKTOB (CIy THHKH 3¢MJTH B HCINTATHBIX CHTYALUAX, KOCMHYCCKAN MyCOpP H T.1.).

KimoueBbie c/ioBa: AWMHAMAKA, TBEPAOE TEJNO, CHIOBOC IOJIEC, HHIOTOHOBCKOE IIOJIE TATOTCHHWS, LCHTP MAcc,
BPAIIATCIBHbIC ABIKCHIUS, MOMCHTBI HHEPIUH TEA.

Tipex ce3mep: TMHAMHKA, KAaTTHI ACHE, KYIITIK 6PIC, HEIOTOH AyBIPJBIK 6PICI, CAIMAK OPTAJBIFbI, alfHATIMAIBI
KO3FaJIbIC, ICHCHIH HHEPUHSIIBIK MOMCHTTEPI.
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IIycTe TBEPOOC TENO COBEPINACT ABMKCHUC OTHOCHTCIBHO ILICHTPA MACC B HBIOTOHOBCKOM TIOJIC TSTO-
TCHHS, TOTAA MojHAs cucTema aupHEepPeHIMATPHBIX YPABHCHUN B MOJABHIKHBIX OCSX, HAIMPABICHHBIX 110
TTABHBIM LCHTPAIBHBIM OCSIM TEIA, UMCIOT BUA [2]:
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rae 0, ¢, ¥ — yriasl Jiijiepa; L — MPABUTALHOHHAS IOCTOSIHHAS, /X — PACCTOSHUE OT IICHTPA Mace A0 LCHTPa
NPUTSDKCHUSL, P, , T — MPOCKIMHK YIJIOBOM CKOPOCTH Tela (0 HA TMOJABHKHBIC OCH; ¥, Y/, Y — Hampas-
asiorme KOCHHYCh, A,B,C — TTIaBHBIC LCHTPATBHBIC MOMCHTHI WHEpIUH Teaa; (1) — KHMHEMATHYCCKUS
ypaBHeHus1 JHnepa; (2) — auHamMudeckue ypaBHeHust Jinepa; (3) — cootHomenus Ilyaccona; (4) —
cootHomneaus 0. A. ApxaHreasckoro.

Paccmotpum ciyuaii, koraa rmaBHbIC MOMEHTBI HHEPLIHH TENa CBA3aHBI MEKAY cOO0H COOTHOIICHHEM
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U COCTaBUM CJICAYIOMIYIO THHCHHYF0 KOMOUHALIUIO
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Bripaskenus (24), (25), (26) onpeaemnsror yriisl Jinepa B KBaApaTypax.
Pesynprartel nccneaoBaHui BRXKHBL 71 Pa3pabOTKH MOACIBHBIX PACUCTOB 33434 HEOCCHOW MCXaHHKH
U TUHAMUKH KOCMHYECKOTO TIOJIETA.
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C. B. KOBAJIEBCKASHBIH MHTETPAJIJAHY KE3EHIHE ¥KCAC
OPTAJIBIK HBIOTOH ©PICIHJEI'T MHTETPAJIJAHY KE3EHI TYPAJIBI

KaTTel meHeHiH Maccaiblk IICHTPIHE KaTHICTHI OPTANBIK HBIOTOH OPICIHACTI KO3FAIBICHIHBIH AH()(DePCHIHAIIBIK
TCHJICY IEPIHIH KaHA WHTETpaNIaHy KE3€HI aHBIKTANAbL. MHTEerpangaHy »KOIBI 6CTIK CHMMETPISIIBIK ACHETE Oaiina-
HBICTBI KOPBITHLIIEL. MyHIa 06ac OpTajblK HHCPUHUIBIK MOMCHTTSP OalIaHbICH ObUtal epekmencHenmi: 4 = B = 2C,
xc=0,yc=0,zc=0,, C — maccansIK ueHTp. Typa ocbiHaal Macca xaibity xarpaiteraga 1889 xewmst C. B. Ko-
BAJICBCKAS KBUDKBIMAMTBIH HYKTEI€ KATBICTHI KATTHI JCHCHIH AaWHAIMAJbl KO3FAJBICHIHBIH JH((epeHImambK
TECHACYJICPiHIH Oip MICIIiTy Ke3CHIH amKaH eai. MyHAA KbUDKBIMAWTHIH HYKTS G ICHCHIH HKBATOPJBIK KHMACHIHIA
OpHaNacKaH 0onareiH X # 0, yg # 0, zg = 0 KOHE ACHC KO3FANBICH (G HYKTCCIHCH OAFBITTAIFAH ayBIPIBIK KYIIiHIH
ocepiHeH aWHanmMambl KosranarsH. llemmiM »Xanmel TypAe THICPIILIMICTIK HHTETPANJApAbl KOJIAHBII Ka3bLFaH
0onaTeH. YakeIT 6T¢ OyII OICOnM KONTEIeH 63€KTi MATEMATHKA KOHE MEXAHHKA ECENTepiMEH OalIaHbICThI OOJbIIL,
KYHHEH KYHTE KCHIHECH KOJJAHbIC TanThl. OCBI KYHIE JCHIH OHAAFbI 9AiCTEp MEH Ol 6piCTep KYHIBUIBIFBIH KOHMAIbI
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[1]. Bi3 C. B. KoBameBckas eccOiHaCTI ACHCHIH AHHATY HYKTCCIH MACCAITBIK ICHTPIC ayBICTBHIPBIK, JKOHC KO3FAIIBIC
HBIOTOHHBIH OPTAJNbIK KYHI OpiciHae epOwmal aem aniblk, OWTKEHI »acaHiabsl JKep cepiriHiH KO3FaNbICHI €Ki
KOBFATBICKA IKTCIICIi: OPOHTATBIK (MACCAIBIK HCHTPIMCH 0ipre) skoHe alHATIMAITBI MACCAJIBIK IICHTPIS KATHICTHL

Bi3min xargaiga mudQepeHIHATABIK TCHACYJICP TOYCICI3 TOpT OipiHINI HHTCTPAIIapAsl KOPBITYFa MYMKIHIIK
Oepeni. JKammbl Teopms Heri3iHAE Onap TOJBIK memnMre anbm kenedi. Illemrim kBaaparypamap apKeUibl JHiep
OypoimrapeiH  epHekTedi. [llemimaep OacKapbUIMAWTBHIH FAPBINITHIK HBICAHAAPIBIH KO3FAIBICHIH KaJarajayfra
MYMKIHIILTIK OPHATAIBL.

Tipek cezaep: mUHAMHUKA, KATThI JCHE, KYIUTIK ©piC, HBIOTOH ayBIPIBIK 6pPICi, CAIMAK OPTAJbIFbI, aHHAIMAJbI
KO3FaJIbIC, ICHCHIH HHEPUHSIIBIK MOMECHTTEPI.
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SIMILAR INTEGRABILITY S. V. KOVALEVSKAYA
IN THE CENTRAL NEWTONIAN GRAVITATIONAL FIELD

Found a new case of integrability of differential equations of rotational motion of a rigid body about the center of
mass in a Central Newtonian field cha-gathania. The case of integrability of the obtained for an axisymmetric rigid
body, the principal Central moments of inertia which are connected by equality 4 = B = 2C, and xc = 0, yo = 0,
zc = 0, where C is the center of mass of a rigid body. With exactly the same distribu-tion of mass C. V.
Kovalevskaya was solved another problem of rotation of a rigid body around a fixed point in a homogeneous field of
gravity. A common solution in this case was recorded in hyperelliptic functions. This decision was received in
1889 Fixed point was located in the Equatorial plane, i.e. x5 # 0, y5 # 0, zg = 0, where  is the point of application of
force of gravity. It turned out that this problem is closely connected with many topical problems of mathematics and
mechanics and every year are increasing theoretical and practical application of the results and methods, which they
obtained [1]. In our problem, in contrast to the task C. V. Kovalevskaya, Central, regarding which comes rotational
motion, combined with the center of mass of the body, consequently, the time of gravity about the center of mass is
equal to zero, and the movement of the body occurs in the Central Newtonian gravitational field.

In our case the complete system of differential equations of rotational motion of objections about the center of
mass of the body in the Newtonian gravitational field allows four independent first integrals. According to the
General theory is the presence of these four integrals allows you to integrate a complete system of differential
equations is set objective. The obtained solutions are model solutions that can be used to forecast the rotational
motions of unguided outer space objects (the companions of the Earth in emergency situations, space debris, etc.).

Keywords: dynamics, rigid body, the force field, the Newtonian gravitational field, the center of mass, rotational
motion, the moments of inertia of the body.
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