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Ob OJTHOM MHTEI'PUPYEMOM CJIYUAE
ANHAMMKHU TBEPJIOI'O TEJIA
B HEHTPAJIBHOM HBIOTOHOBCKOM ITOJIE TAT'OTEHUA

Annotanmmsi. HalineH HOBBIH HMHTETPHPYEMBIH CiIydal Iu(@epeHINATbHBIX YPABHCHUH BpPAINATCIbHBIX IBH-
JKCHHH TBEPJOTO TEJa OTHOCHTEIBHO IICHTPA MACC B IICHTPAIFHOM HBIOTOHOBCKOM IIOJIC TATOTCHUS, KOTAA TJIABHbIC
MOMEHTHI HHEPIUH TEIIA CBA3AHBI MEKAy cobor 4 = B =4C.

[Nomas cucrema audepeHIHATHHBIX YPABHCHUH ABIKCHHUS TElA OKOJO LEHTPA MAcC COCTOMT M3 TPEX AWMHA-
MHYCCKHX M TPEX KHHCMATHUCCKUX YPABHCHHN DHIIepa, a TaKkKe W3 ACBATH ypapHeHHIT [Tyaccona. OTH ypaBHCHHS B
cayuae 4 = B = 4C [0myCKaroT YEThIPE HE3ABHCUMBIX NEPBBIX HHTETPAIOB, COTIACHO OOINCH TCOPHH, ITOTO JOCTA-
TOYHO A TOJHOTO MHTECTPUPOBAHMS BBHIIICHA3BAHHBIX AU((hepeHIHATBHBIX YPABHCHUH BPAATCIbHBIX IBIKCHUH
TBEPAOTO TEJIA OTHOCHTEJILHO €TO IEHTPA MACC B HBIOTOHOBCKOM TOJIC TATOTCHUS. [10TyyUeHHBIC TIEPBBIC HHTETPAIIBI
TIO3BOJLIIOT 3aIMCaTh KBaAPATYPHI I YIJIOB Jiepa.

[NonyueHHBIE KBAAPATYpPhl AAIOT OCHOBY A Pa3pabOTKH CIOCOOOB HAXOKACHHS OPOMTAIBHBIX IAPAMETPOB
JBIKCHUST KOCMHYCCKAX O0BEKTOB B MOCTYMATEIFHOM M BPAINATECIBHOM JBI)KCHUSAX B IICHTPAIBHOM ITOJIC HHEOTO-
HOBCKOTO TITOTCHHS. Pe3yipTaTsl MCCIETOBAHUH IIPEACTABISIOT LEHHOCTH NMPH Pa3pabOTKE MOJCIBHBIX 33134
HEOCCHOW MEXAHUKH U JTUHAMHUKH KOCMHYECKOTO MOJICTA.

KioueBnie ¢/10BAa: THMHAMHUKA, TBEPAOC TENO, CHIOBOC IOJIC, HHIOTOHOBCKOE IOJIE TATOTCHUWS, LEHTP MAcc,
BPAIIATCIBHbIC ABIKCHIUS, MOMCHTBI HHEPIUH TEA.
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Ilycte TBEpAOE TEIO B LEHTPAILHOM HBIOTOHOBCKOM ITOJIE TATOTEHHS COBEPINAET ABHKCHHE OKOIIO
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rae (1) — nuHaMuueckue ypaBHeHMs Jiiepa, (2) — kuHeMaTHUecKue ypaBHeHus Jinepa, (3) — cooTHo-

L
mennsd [lyaccona, € = F , WL — rpaBHTAIlMOHHAA TIOCTOAHHAA, R — pacCTOIHHE M0 LIEHTPA HPUTIKCHAA,

(4) — HampaBISMOIINE KOCUHYCHI MOABIKHBIX oceH, (5) — coornomeHus 0. A Apxanrenasckoro, 0, @, y —
yrael Diinepa, p, (, T — NPOCKIMH YIIOBOM CKOPOCTH () HA TOABHKHBIC OCH X,),Z, KOTOPHIC HAIPABICHEI
O TJIABHBIM LICHTPAIBHBIM OCSIM WHEPIIMH TCIA ¢ HAYAIOM B 1HeHTpe mace, 4, B, C — rjaaBHbIC MOMCHTEI
WHCPLIUHU TeJa.

PaccMmoTrpum ciayuaii, KOraa riiaBHBIC LICHTPAIBHBIC MOMCHTBI MHCPLMU TEJIA CBS3aHBI MEKAY COOOI
COOTHOIIICHHEM
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[Toncrasum (8) B mepsbic B YpaBHEHHS cUCTEMBI (7)
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Haiinem unterpan suepruu. i storo nepsoe ypaBHeHHE U3 (9) YMHOXKHM Ha p, BTOPOE HA ¢, 3aTEM
CITOXKHUM
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¢ Apyroi cTopoHsl, mpoaudepeHIMPOBAB, HMEEM
dy ' 3 & dp  ,dq

—p+—Ltg-Zr Y yyLiyL=-0,
a P Tl T  a

TO €CTh ¢ yueToM (3) umMeem
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OTCIOAA HAXOJUM UHTETPa IIOMAaIcH
14 "
AP +Y'Q+rey” =405, (14)
rae (; — IOCTOSIHHAS HHTETPajia MIOAaCH.
Taxum 006pazom, y HaC €CTh YCTHIPES MICPBBIX UHTECTPAJIA!

r =¥, = const,
4p*+q*)-3ey" =20,
Ap +Y'q) +rpy" =40,
v2+y? 49" =C, =1
TpoBepuM UX HA IMHCHHY IO HE3ABHCHMOCTB!
spece 1y # 2C) #4C, # C; # 0, nosromy (16) BBIIOIHUMO TOIBKO MPH YCIOBHH
TO ¢CTh HANICHHBIC YETHIPS MEPBBIX MHTErpata (15) IMHEHHO HE3aBUCHMBI, CICAOBATEIBHO, UX HOCTa-

TOYHO [Jsl TIOJHOTO HMHTErpupoBaHus AuG(GEPCHIMATIBHEIX VYPABHCHHH BpAIlATCIBHOTO JBHIKCHHS
OTHOCHTEIIEHO LICHTPA MAcC B LICHTPATIbHOM HBIOTOHOBCKOM IoJie TArOTeHU npu A = B =4C.

(15)
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OPTAJIBIK HBIOTOH KYIII OPICIH/IE KATTBI JIEHE TUHAMUWKACBIHBIH
BIP MHTETPAJITAHATBIH KE3I TYPAJIBI

HEIOTOHHBIH KYII 6pICIHACTI KAaTThl ACHCHIH MACCANBIK IICHTPIHE KATHICTHI aHHAIMAIBI KO3FAIBICHIHBIH JKAHA
HMHTETPATIAHATHIH KE31 AaHBIKTAIIBL.

Byn miemmiMae opramslk 0ac WHCPIMAIBIK, MOMCHTTCP e3apa Obumaii Oaitmambicamsl 4 = B = 4C. Tomsik
ma(p(epeHINATIIBIK TCHACY ISP Oy sKaraaiina DWICpaiH YII JHHAMHKAJBIK, YII KHHCMATHKANBIK >koHE 9 [lyaccoH
KaTeiHacTapbiHaH Typansl. Omap 4 = B = 4C 6oxranma 4 Toyenci3 OipiHII MHTETPAXIAp OPHATYFa MYMKIHIIIIIK
Ocpeni, Oyt skambl Teoprsa OOHBIHINA AWTHUFAH TH((CPCHINATABIK TCHACYJICP TOMBIK MICIIIICAl ACTCH TYIKBIPBIM
’Kacay 3aHJIbl CKCHIH OLmaipesi.

Byn xBamparypanap apkplisl OWnep OYpHINTAphIH AWKBIH TYPAC AHBIKTayFa MYMKiHIILTK Oepexi. Omap
FAPBIITHIK HRICAHJAPABIH 1ITCPIICMEIT KOHE AHHAIMATBI KO3FAIBICTAPHIHAA KAKCTTI MAPAMCTPIICPAl AHKBIH AN TbL.

Tipex ce3aep: IMHAMHUKA, KATTHI ACHE, KYIITIK ©PIiC, HHIOTOH TAPTHUIBIC 6PICI, CATMAK OPTAJbIFBI, Ai{HATIMAIBI
KO3FaJIbIC, ICHCHIH HHEPIMSUIBIK KYHI.
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ABOUT ONE INTEGRIRUEMOST CASE OF THE RIGID BODY DYNAMICS
IN CENTRAL NEWTONS-RUSSIAN GRAVITATIONAL FIELD

Found a new integrable case of the differential equations of rotational motion of motions of a rigid body about
the center of mass in the Central Newtonian field, the burden of when the principal moments of inertia of the body
are linked 4 = B =4C.

A complete system of differential equations of motion of a body about the center of mass consists of three
dynamic and three of the kinematic equation of Euler, as well as of the nine Poisson equations. These equations in
the case 4 = B = 4C allow four independent first integrals, according to the General theory, this is enough to fully
integrated of the above differential equation of rotational motions of a rigid te La relative to its center of mass in
Newtonian gravitational field. The first in-tegral allow you to record quadrature for the Euler angles.

Received quadrature provide a basis for developing ways of finding the orbital parameters of motion of space
objects in translational and rotational movements in the Central Newtonian field of gravitation. The research results
are of value in the development of model problems of celestial mechanics and dynamics of space flight.

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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