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ABUKEHUE PEJISATUBUCTCKOI'O HEHTPA MACC
CUCTEMBI IBYX TEJI B CPEJE

AHHoTanus. BoiBeneHbI B 1eKapTOBOM CUCTEME KOOPAUHAT B HBIOTOHOBCKOW TEOPUM TATOTECHUS YPAaBHEHUS JABUIKCHUS
CHCTEMBI U3 JIBYX TeJ, ABIKYIUXCS B cpene. CucTeMa KoOpuHAT OapuIleHTpHUecKas, T. €. B HeH [IEeHTP Macc JBYX Tel He-
nozBrkeH. C IMOMOIIBIO aNMpOKCUMAIIMOHHON Tponeypsl DifHmTeliHa — MH(penbaa 3 noneBsX ypaBHeHUI DHHIITeHA
HalICHO TPaBUTAIIIOHHOE TOJIE, CO3/IaBaeMOe CHCTEMOMH «J1Ba Tella — Cpejia», a 3aTeM IOy YeHBI YPABHEHUS JBIKCHHS TEI
B 3ToM moze. [TokazaHo, 9TO B MOCTHHIOTOHOBCKOM ITPHOIIKEHIH 00IIeil TeOPHH OTHOCHTENEHOCTH IEHTP Macc ABYX Ted,
JBIDKYIINXCS B Ta30MBIICBON Pa3peKeHHOH cpefie MOCTOSHHOHN MIIOTHOCTH, ONPEACICHHBIH M0 aHAJIOTHH ¢ HBIOTOHOBCKHM
HEHTPOM Macc, CMEIIAETCS M0 IUKIIOU/IE, XOTSI B HBIOTOHOBCKOM MTPUOTHKEHIH OH HETIOABUKEH, T. €. IBIDKCHUE IO IUKIION/IE
MPOUCXOIUT OTHOCUTENHHO OapHIEHTPUUIECKON HEIOTOHOBCKOH HETIOABI)KHON CUCTEMBI OTCUeTa. JlaHbI UNCIICHHBIE OL[EHKH
JUTSL BEIIMYMHBI 3TOT0 CMEILICHNSI, KOTOPOE MIPH MOMYJISIPHOM 3HAYCHUH INIOTHOCTH cpeasl p = 1072' rcm ® MOXKeT JocTHraTh
nopsiaka 10° KM 3a 0AMH 000POT ABYX TET BOKPYT HX CMEIIAIONIErocs LIEHTPpa Mace. B ciydae paBeHCTBA Macce TeN HX pelsi-
THUBUCTCKHI LIEHTP Macc, KaK ¥ UX HBIOTOHOBCKHII LICHTP MAaCC, HETIOABHIKEH. BbIIBUHYTA TMIIOTE3a O TOM, YTO JJIs JIIOOBIX
IIUIUITHYECKUX OPOUT JBYX TEJI U HEOJHOPOIHOTO PACIPEACICHUS ra30IbUICBON CpeJibl KaUeCTBEHHAs! KapTHUHA JIBH)KCHHUS
PEJISITUBUCTCKOIO LIEHTPa MacC JBYX TeJl HE U3MEHUTCSL.

KuroueBsle cjioBa: o0masi TeOpHsi OTHOCUTEIBHOCTH, IPOOHOE TEJIO, YPaBHEHUS IBUIKEHU S, ICHTP MacC, MOCTHBIOTO-
HOBCKOE NMPHOJINKEHUE
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MOTION OF THE RELATIVISTIC CENTER OF MASS OF THE TWO-BODY SYSTEM IN THE ENVIRONMENT

Abstract. The motion equations for a system of two bodies moving in a medium are derived in the Cartesian coordinate
system in the Newtonian theory. The coordinate system is barycentric, that is, the center of mass of the two-body system is
immobile. Using the Einstein — Infeld approximation procedure, the gravitational field created by the “two bodies — medium”
system was found from the Einstein field equations, and then the equations of motion of the bodies in this field were obtained.

It is shown that in the post-Newtonian approximation of the general theory of relativity, the center of mass of two bodies
moving in a gas — dust rarefied medium of constant density, determined by analogy with the Newtonian center of mass, is
displaced along the cycloid, although in the Newtonian approximation it is stationary, i.e. the movement along the cycloid oc-
curs with respect to the barycentric Newtonian fixed reference frame. Numerical estimates are given for the magnitude of this
displacement. Given a popular value of the medium density p = 107! g-cm™ its order can reach 10°km per one rotation of two
bodies around their center of mass. In the case of the equality of masses of the bodies, their relativistic center of mass, like
their Newtonian center of mass, is immobile.

It has been hypothesized that for any elliptical orbits of two bodies and an inhomogeneous distribution of the gas — dust
medium the qualitative picture of motion of the relativistic center of mass of the two bodies will not change.
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Beenenue. benopycckas mkona mo npodyiemMe pefsiTUBUCTCKOTO IBUYKEHHUS TEJI B KOCMOCE TIPUCTY-
nuja K pa3paboTKe TEOPUH JIBUKECHHUS TEJI aCTpOHOMHUYecKoro Tuna B cpene B 1983 1. B paborax [1-4]
OBbLIM PELICHBI CIECAYIOLIUE 3aauu.

PaccmoTpena MaTepuaibHas CUCTEMA: TOUEUYHOE TEJIO MAacCOi M M ra3onbUIeBOH MIap pagnycoM R,
IIJIOTHOCTH KOTOPOT'O p = const U LIEHTP COBIAAAET C TOYEUHBIM TeJIOM. B IOCTHBIOTOHOBCKOM ITpUOIIH-
skeann (ITHIT) o6mieit Teopun orHOCcHTEeNnbHOCTH (OTO) ¢ TOMOIIBIO aNITPOKCHMAITHOHHOMN TTPOIIEAY PBI
OitamTeitna — MHpenpaa U3 MONEBRIX ypaBHEHWH DWHINTEHHA HalleHa METpPUKa IICEBIOPHMAaHOBA
MIPOCTPAHCTBA-BPEMEHH, OITHMCHIBAIOIIETO I'PABUTAIIMOHHOE T0JIE pacCMAaTPUBAEMOM cuCTEMHBI [1].

B [2] Ob11u BBIBEZICHBI M TPOUHTET PUPOBAHBI ypaBHeHUs ABMxkeHus (Y /) mpoOHOTo Tena B rpaBu-
TaIlMOHHOM TI0JIe, MOTy4YeHHOM B pabote [1]. [IpenckaspiBaeTcsl CyIIeCTBOBAHUE HOBBIX PEISTHBUCT-
ckux 3(dekToB: 00paTHOE CMEIEHUE ITepracTpa (IIEPUTEIInsl) U YBEIUUCHUE IKCIICHTPUCUTETA OPOUTHI
MPOOHOTO TeNa B MOCTHHIOTOHOBCKOM MPHUOIMKEHUH 001IeH TEOpUU OTHOCUTEIBHOCTH.

Bonee cioxuble 3amaun pemeHsl B uccnenosanusx [3, 4]: 8 IIHIT OTO npu p = const nomaydeHo
IPaBUTALMOHHOE I10JIC Ta30MbUIEBOrO LIapa ¢ AByMs NPUTATHBAIOIIMMHU LEHTpaMHu (Tenamu). B atom
I10JI¢ BBIBE/ICHBI YPABHEHHS ABM)KCHUSI LICHTPOB U MPOBEIEHO HHTEerpupoBanue 3Tux Y. Paccmorpen
TaKKe BONPOC O BIHMSIHUU JOOOBOTO COIPOTHBIICHUSI CPEIbl HA ABIIKYILUECs B Hel Tena. CaenaHbl yuc-
JICHHBIE OLICHKH BCEX MOJyUYEHHBIX PENATUBUCTCKUX 3(dexToB. OnHAKO HE BBISICHSUICS 3aKOH ABHIKE-
HUS TIeHTpa Macc nByX Tel B cpene B [THIT OTO. B upronoBckoM npubmmxernu (HIT) o6meit Teopuu
OTHOCUTENBHOCTH YPaBHEHUS ABMKEHUS IBYX Tel A u B umerot Buf (cM. [4, popmyna (13.1)])

- d%d a'—-b' 4 ;
dl = :—ymb———nypal, (1)
dt? ‘a_ *‘3 3
. d?b b'—a' 4 ;
b’ =——-=—ymy——5——mypb’, @
dt a_b‘ 3
rae m , m, — Macchl TeJ A n B, KoopaAuHATBI KOTOPBIX ai, bi; i =1,2, Tak KaK IBUXKEHUE TEJ IPOUCXO-

JUT B OJIHOM IUIOCKOCTH, B KOTOpPOH BBEJCHA MPSMOYTOJIbHASI JIEKApTOBAa CHUCTEMa KOOPJMHAT
xlox?; a= (al,az), b= (bl,bz) — paanyc-BeKTOPHI Tel A U B; ¢ — BpeMsi; Y — HhIOTOHOBCKAsI IIOCTO-
sTHHAsl TATOTGHMS; p = CONst — IUIOTHOCTh Ta30IbUICBON CPebl B IIApe, IIEHTP KOTOPOrO0 HAXOMUTCS
B Havase koopauHat O.

H3BectHO (cM., HaTIp., [5, § 8; 6]), 9TO B HETOHOBCKOM IPHOIMIKEHUH 00IIEH TEOPHH OTHOCUTEIHHO-
CTH KOOPJMHATHI ¢' IIEHTpa Macc (LIEHTpa UHEPIHUHN) C(cl,cz) CHUCTEMBI ABYX Tl A(al,az), B(bl,bz)
B IIYCTOTE ONPEACAIOTCs (HopMynoi

- maa' +myb'

=" ©)

mgy +myp

n3 xoropoit s Y/ (1), (2) mpu p = 0 u ipu p = const # 0 HEMEIJIEHHO CIIeTyeT, 9TO

s madl +mbb’

¢ =0, ¢'=0, ¢'=0, )

mg+my

€CIIM B IIYCTOM MPOCTPAHCTBE BBEJCHA OapHIICHTPUYECKAs CHCTeMa KOOPMHAT, OIpeeisieMas paBeH-
CTBaMH

maa’ +myb’ = 0. ®)
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Bynem B nanpHelIIeM IpeAnonarath, YTo paBeHCTBA (5) BBITOIHSIOTCS.
B IIOCTHBIOTOHOBCKOM IIPHOIIIKEHIH 00LIel Teopun oTHOCHTenbHOCTH tentp mace C(é',¢2) BBo-
auTcest o (opmyJie, aHaJoruuHol Gpopmyne (3) HbBIOTOHOBCKOW TEOpUH TATOTEHHUS (CM. [6, (23.46))):
~ s o~ T
- Mga +mpb
4 a
=, ©)
my +mp

TJIe 3HaK «~» (THIIb/a) HaJl OyKBaMH O3HAYaeT, 4TO ATH BeMWIHHBI paccMmarpuBatorest B [THIT OTO, B wacrt-
HOCTH, @', b' MOTYT GBITh PEIICHUSIMU CHCTEMBI PENIATUBUCTCKUX Y /I

. d*al _a-b 4
a =— =—ymb —3 —;rPd +fa(g)+fa(gp)a (7
dt =~ -*‘ 3
a->b
= d%h! _bi-a 4 - ;
b' =———=—yi, —3 5 TPD + foe) + foep)- (®)
dt (:1*._5 3

B (7) u (8) byHKUMH f4(q), fb(g) ABIAIOTCA PENSATUBUCTCKIMY YICIBHBIMU CHJIOBBIMH I00aBKaMH, KO-
TOpBIC HAWJICHBI C TIOMOIIBI0 alIPOKCHMAITMOHHON poreaypsl DitHmTeliHa — MH]enpaa (cm. [6, (6.22)])
¥ HE 3aBUCAT OT I'PaBUTALMOHHOTO OIS Ta30MbLIeBOro apa. CTPYKTYpa fy(g) CACAYIOMIASL:

fai(g) =ym—2b [dsds +%bsbs —44°p° _4Vm_b_5Ym_aJ(Lj i
c .

Yab Yab Yab

. . . .. 1 1
+(4asbs—4a1as+3a’bs—4b’bs) —_— + rapsa’a®a'bSb* )
Yab 2
IJI€ ¢ — CKOPOCTh CBETA B BAKyyMe; TOUKa HaJ OYKBOM 03HaYaeT NIPOU3BOAHYIO II0 BPEMEHH 7, a 3aIls-
Tas — 4aCTHYIO IPOU3BOAHYIO 110 @', @° U TPETHIO YaCTHYIO IPOU3BOIHYIO 10 @', ¥, @’ COOTBETCTBEHHO;

Vab —‘a b‘ \/(a —b*)(a® —b*); unnekcsl s, k, | NPUHUMAIOT 3HaYeHHs 1, 2, TaK Kak aBkeHue Tei A, B

IUIOCKOE; MO MOBTOPAIOMIMMCS MHJEKCaM IojapasyMeBaeTcsi cymmuposanue. CunoBas no0aBKka fb(g)
TIOJIY4aeTCs U3 fy(g) C HOMOIIBIO EPECTAHOBKU 3HAYKOB & <> b; f)( ) HA30BEM aHAIIOTOM fy(g).

DYHKUUH fy(gp)> fi(gp) B (7). (8) BOHUKAIOT G1arofaps y4eTy BO3ACHCTBHS CHII IPABUTALHOHHOTO
TMOJISl TA30MBLICBOTO 1Iapa Ha JBMKEHUE Tel A u B, Ho 0e3 ydeTa I000BOro COMPOTHBIICHHS Ta30Mblie-
BOH Cpelbl ABHKEHUIO dTHX Tl (cM. [3, 4]). Umeem:

2 i
P ) u(m Bl—a )2 8a'—7b"
Sa(gp) 2 3nmb‘ﬁ_b +|a|H |a +3Ttmb ‘ —b‘ +
#5mlho =malin =mylip +5mylis |, (10)

rae uarerpainst Ig, (v =0,1,2,3) BEIYUCISAIOTCS 110 00bEMY V. Ta30IbIIEBOTO 1Iapa, U BBIPAKECHUS LIS
ATHUX WHTETPAJIOB cleaytomtue (cMm. [3, 4]):

i i i| i

éo:j{_fde” ZI —dl,
VR|r'—a| I=lyp ‘R; ‘ —a|
ZJ‘ 1 l dV', 1‘1'13: I X —a V/ (11)
uVR‘ b‘ |7~ ve|F ~al’ |7~ |
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— ! o v
B (11) 7 — paamyc-Bekrop Touku M'(x'"), mpuHapiexaiiei ra3onsIIeBOMY mapy, KOTOPbIi 3aHH-

=g = ! ! ! !
MaeT o001acTh VR; BEKTOpPbl R; HMMEIT KOOpAUHATBHL: R = [i\/R2 —(x2 )2 —(x3 )2,x2 ,x3 j,

Rz—(x \/R2 (x3') , X )Rg—(x x> \/R2 (x 9 ) [loaTOMY KOHITBI BEK-

2 2 2
TOPOB R Bcera OTIPENeIISIIOT TOUYKHU Ha JBYX MOJOBHHAX CQepbl xUax? X% =R, OrpaHUYMBAIO-

e Ta30MbLUICBOM IIap, KOTOPBIE HAXOASATCS Ha KOHI[AX MEPICHANKYISIPOB K COOTBETCTBYFOIIUM KOOP-
JMHATHBIM IJIOCKOCTSIM x20x3, xle3, x'ox>.

Cunosyio N00aBKY fp(gp) U3 (8) IONTydaeM Iy TeM 3aMeHbI 3HaUKOB a <> b B (10), (11) 1 ee Ha3bIBaeM
aHaAJIOTOM fy4(gp)-

OTMeTHM, 9TO TIPH BBIBOJIE CHUJIOBBIX JOOABOK fj(gp) u f;f(gp) ObIIa NCTIOTB30BaHA HE TOJIBKO af-
MIPOKCUMAIIFOHHAS Tporeaypa JiHmTelina — MHdenpaa, Koraa BeMUYMHBI pa3iarajuch B PAIbI IO Ma-
JIOMY TIapameTpy A ~ Vv/c, HO ellle OCYIIECTBIISIOCh U Pa3jIoKeHHe 10 MaJoOMy IapaMmeTpy p ¢ y4eToM
€ro TOJIBKO B IIEPBOI CTEIICHHU.

Cuctema ypasaeHus n1uxenus (7), (8) mpouHTerpupoBana, HallIeHbl TPAEKTOPUH ABHIKEHHS TEI
A n B, 3¢ dexTsI pocTa SKCUEHTPUCUTETOB OPOUT, 3(h(heKTh 00paTHOro CMEUICHUS IEPULICHTPOB OPOUT
u npyrue aedopmanuu opour (cMm. [4, § 13]). Ho aBmkeHue neHTpa Macc MaTepHaIbHONW CUCTEMBI M3
ra3onbUIEBOrO Mapa U IByX Tell A U B B MOCTHBIOTOHOBCKOM MPUOIMXEHHH OOLIEH TEOPUM OTHOCH-
TEJBHOCTH HE UCCIIE0BAJIOCH

IHocTaHoBKa 3a/1a4M M ee pelieHne. byeT pemaTtbes ciaenyomas

3anaua. s onucannoit Bo «BBenenun» marepuanbioi cuctemsl B [THIT OTO naiiTu B cooTBET-
cTBuH ¢ (6) KoopauHATH HenTpa mMace C'. OTMeTHM, 4TO cOPMYTHPOBAHHAS 3a71a9a, HACKONBKO H3-
BECTHO aBTOPaM, PEIIAeTCs BIIEPBEIE.

Penren ue. B HbTOHOBCKOM IIpHOIIMIKEHNUU OOIICH TEOPUHM OTHOCUTEILHOCTH 3aj1a4a YK pelicHa
cootHomenusimMu (1)—(5). st pemenus 3anaun B [THIT OTO emie nyxHbI #1, U mp, BXOAsAMUE B (0),
KOTOpbIE HAalIeHHI B [3]:

g =ma+L lmac‘zsds+ym"ﬂ—%typma(l|ﬁ|2—Rz) . (12)
2 Vab 3

CZ

Bripaskenne nnsa mj noxydaem u3 (12) 3ameHoi 3HAYKOB a <> b; 711, Ha30BEM aHAJIOTOM 7.
PaCCMOTpI/IM cnyqaﬁ Kpy2o8blx MBWKCHUH Tel A U B énympu Ta30nbUICBOrO Imapa. Toraa BeInan-

HBI |a| ‘b va =a‘a’ va b*b* S Vab = ‘5 —b‘ =1y, My, Mp NOCMOAHHDL, 9TO YIIPOIIAET PEIIeHUE 3aa4H,
B YACTHOCTH Cpa3y IMO3BOJISIET COCTAaBUTh B COOTBETCTBUH ¢ (6) cuctemy Y/l s ieHTpa Macc:

O -
ol = w. (13)
my +mp
[oxncrasus B (13) 3HAYCHHSI a' b us (7), (8), m, u3 (12) u ananor iy, fa(g) fa(gp) u3 (9), (10), (11)
W UIX aHAJOTH fi(g), fi(gp)> HAXomMM cuctemy V]I nentpa macce C':

s _ y2p 2nmmp

T R (s[alp’ +5[pla’ ~3[ala’ - 3[B|" )+ 5(m2 10 +m3 1} ) -

~(maris +mi1i )= mamy (152 + 152 )+ Smom (143 + 135 ) | (14)

BBIYHCITHB WIH OCPEIHHB BXoAsue B cucteMy (14) murerpanst Ik, Ih, (HEKOTOpbIC U3 HUX BEI-
YHUCJIeHB! B [4]) ¥ TIOMHS, YTO paccMaTpuBaeTcs Ciaydaid KpyTroBbIX JBHKEHUH (|Zi| u TI; ‘ — HE paBHbIE
HYITIO TIOCTOSTHHBIE BEJIMYUHBI), TIOCJIE JOCTATOUHO JTMHHBIX H YTOMI/ITGJH)HI)IX BBIYMCIICHUH HAXOUM
penienne 3anaun Komm muist cuctemsl (14) npu HauanbHbIX yeaoBusax ¢’ (0) =0, ¢ (0) 0:
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) 2
~1—Lj\[2(1 cos (), 52=LNZ(¢ sing), ¢ =wof, (15)

c (ma +mp )

(9

c (ma +mp)mp

y(mg +mp)

%

B HBTOHOBCKOM MPHONMKEHUH OOILEH TEeOpHH OTHOCHTEIBHOCTH. Bennuuna N = const u onpeaemnseTcs
BBIPAKCHUEM

e oo = SIBJISIETCS] YTJIOBOM CKOPOCTHIO OOparmenus Ten 4 u B 1o KpyroBoi opOute

v 3[2R Rl R-lal) ar® | s 2_R+R2+\z;fln -
I U e ) A e 1 N TR
4R’ RP 1
+W +2mgmy (| ~[B))| —>— |a| H (16)

OGCy:KIeHHe Pe3yabTaTOB, YHcaenHbIe onenkn. CornacHo ypasrennsm (15) uentp mace C 1Bu-
KETCsI TI0 IUKJIOU Ie ¢ 0a30ii Ha MOIIOKHUTEIBHON YaCTH KOOpAHHATHOW ocu Ox*, eciu N > 0, 1 Ha OTpH-
uarenabHoi yactu, ecnu N < 0. B cinyuae m, = m, AMeeM |5| = ‘I;‘ u N =0, T. e. UEHTP Macc MOKOUTCS
B Hauajie KoopauHaT. Eciii HavajbHBIE YCIIOBHS PACTONIOKEHUS Tel A U B M3MEHUTb, TO OpUEHTAINS
[UKJIONIBI TAK)KE H3MEHHUTCSL.

PacemoTpum cucteMy AByX Ten A 1 B, G1M3KHX 10 CBOMM XapaKTepPUCTHKaM K chcteme ComHie —
IOmmrep. [punumaem: m = 2-10° r, m, = 2:10° 1. |a| 7,78-10"cm, [b|=7,78-10" cm; mBrokenns e —

KpPYTOBBIE; MIJIOTHOCTh ra30nbme}30ro mapa p=(10""% +072?) r-cm™>; ero pammyc R = (10'% + 020) CM
Ckopocth cBeta ¢ = 3-10° cm'c”!, HBIOTOHOBCKAsi MOCTOSIHHAS TATOTEHHUs Y = 6,67-10°% cm®r!-c?
Paccrosinue mexnay tenmamu A u B ry =|Ei|+‘l;‘. Jns HaOmiomaeMpIX IJIAHETAPHBIX TYMaHHOCTEH,
B 4acTHOCTH COJTHEYHOW CHCTEMBI, HanboJjee MOMYJISIPHBIMU SIBIISIOTCS CIEAYIOIINe 3HaYeHU s TIII0THO-
ctu p = 102 r-cm® u paamyca R = 10" cMm (em. [7, ¢. 61-80; 8—10]). Toraa mpu ykazaHHBIX 3HAUCHHSIX
BEJIMYMH UMEEM MMapaMeTPHUECKUE YPABHEHUS IIMKIOH IbI

¢l =-6,316-10"(1-cos¢), &% =-6,316-10"(¢p—sin¢). (17)

3a oiuH 000pOT cHCTEMEBI Tel A—B, T. e. ipu u3MeHeHuu ¢ oT 0 10 27T, YTO COOTBETCTBYET BO BpeMe-
HU TIpuMepHO 12 rogam, ee MeHTp Macc nepemMecTuTcs 1o rukionae (17) u3 Hayana KOOPAMHAT B TOUKY
C 1(0,—4- 10“), YTO JIOJKHO BBEI3BATH «OITYCKAHME» CHCTEMBI Tell A—B Ha pacctosuue 4:10!" oM.

UToOBI CyTUTh 0 3aKOHAX ABIKEHUS Tl A 1 B, Hy»HO e1ie (KpoMme 00CyKIaeMOro 3/1eCh BO3ICUCTBUS
TPaBUTAIMOHHOTO TIOJISI TA30MBUIEBOTO IIapa Ha ABMKCHHE TEIN) OIEHUTH PESITUBUCTCKHE TIOMPaBKH
B MIOCTHBIOTOHOBCKOM ITPHUOIMKCHUHN 00IIEH TeOPHH OTHOCUTEIIBHOCTH, KOTOPBIC HalmeHHl B [6, § 30].
Otu nonpasku Aa', Ab' K HBIOTOHOBCKMM KOOPIMHATAM TeJ @', b’ IIpy BBINOJIHEHUH HAYaIbHBIX YCIIO-
BuH (ipu ¢ = 0 (wu ¢ = 0) ¥ UX TPOU3BOHBIE 110 BPEMEHH (MJIN TI0 ¢)) paBHBI HYJIO) HMEIOT B

3,5 2 3,5 .
Aa' = %(cos oot —1), Aa’ = ﬂmb—[]z(mot —sinwqt), (18)
¢ (mg +mp) ¢ (mg +mp)
3,5 2 3,5 .
Ab! = —M(cosmot— 1), Ab? = —L]z(mot—smmot), (19)

c?(mg +mp) c?(mg +mp)
TIe [3, 5] =3m 3 +S5m myp +3m ,%. st paccmaTpuBaemMoil cucteMbl Tel A U B 1erko HaxoJuM YHCIICHHbIE

orneakn kodpdumumerTos B (18), (19) u oneHkH ‘Aa", ‘Abl‘ 32 OIMH 000POT, KOTOPHIC HAXOASATCS B MH-
tepsaje ot 5:10% 1o 7-10° cm, T. €. MaKCHMaJIbHAs PENATUBUCTCKAS MOMPaBKa Ha 4—5 MOPSIIKOB MEHBIIIE

CMeIIeHus eHTpa Macc corsacHo (17): 3a omuH 000poT ‘52‘ ~4-10'cm.
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BennuuHna cMemieHns eHTpa Macc CUCTEMBI JIBYX TeJl B Ta30MbIJIEBOM IlIape MOXKET OKa3aThcsd Ha
HECKOJIBKO MOPSIAKOB MEHBIIIE, €CJIN paclpeieieHUe Ia30IbICBON cpeibl B mape OyAeT HeoOHOpOOHbIM
1 BeJINYMHA MJIOTHOCTH p OyAeT yObIBaTh K ero nepudepuu.

HccnenoBanue 1o BBISICHEHUIO MTOJOOHOM CUTyallMy aBTOPBI MPEAIOIaralT IPEeACTaBUTh B CIEAY-

foreit pabdore.

Cnucok ucnoJjib30BaHHBIX HCTOUHHKOB

1. PaOymixo, A. I1. 'paBuTaninoHHOE M0OJI€ TPUTATUBAIOLIECTO IIEHTPA, OKPYKEHHOT'O IBIICBHIHBIM 00JIaKOM, B TIOCTHBIO-
TOHOBCKOM NpHOIMKeHu# o01iei Teopuu orHocutenbHocTr / A. I1. Pabymiko, M. T. HemanoBa / Jokn. Akan. nayk BCCP. —

1983. — T. 27, Ne 10. — C. 889—-892.

2. Psbymko, A. I1. PensituBucTckue 3pQexTsl IBHKEHHs TPOOHBIX TeJl B Ta30MBIJICBOM LIape C MPUTATUBAIOIINM IICH-
tpom / A. I1. Psbymko, M. T. Hemanoa // Joxn. Akan. Hayk BCCP. — 1984. — T. 28, Ne 9. — C. 806-809.

3. PsaOymiko, A. I1. 'paBuTalInOHHOE TOJIE FA30MBIICBOTO IIApa C IBYMsI IPUTITUBAONIMMH [ICHTPAMH B 00IICH TCOPHH
otHocutenbHocTH / A. I1. Psioymiko, U. T. Hemanosa // Jlokn. Akana. Hayk BCCP. — 1987. — T. 31, Ne 6. — C. 519-522.

4. Hemanoga, U. T. PensiTuBuctckoe neuxenue ten B cpene / M. T. Hemanosa: qucc. ... kaua. ¢pus.-mat. Hayk / U. T. He-

MaHoBa; benopyc. roc. yH-T. — MuHnck, 1987. — 152 1.

5. Jlanpgay, JI. 1. Mexanuka / JI. [I. Jlangay, E. M. Jlupmrum. — M.: Hayka, 1965. — 316 c.
6. PsOymixo, A. I1. /IBmkenue e B o0mieit Teopun oTHOcuTenbHOCTH / A. T1. POymiko. — MuHck: Beicmr. mik., 1979. — 240 c.
7. Pagsuesckuii, B. B. Conneunas cucrema / B. B. Pagsuesckuii / ®usnka kocMoca: MajieHbKast S3HIUKI. — M.: CoB. 3H-

nuki. 1976.

8. Maptsinos, /1. f1. Kypc obmeit actpodusuku / [1. S1. MapTseiaoB. — M.: Hayka, 1988. — 640 c.

9. Unarog, C. . Murpanwus HebecHbix Ten B Conneunoit cucreme / C. Y. MmatoB. — M.: Dnutopuan YPCC, 2000. — 318 c.

10. Nieto, M. M. Directly measured limit on the interplanetary matter density from Pioneer 10 and 11 / M. M. Nieto,
S. G. Turysher, J. D. Anderson // Phys. Lett. B. —2005. — Vol. 613, Ne 1/2. — P. 11-19. https://doi.org/10.1016/j.physletb.2005.03.035

References

1. Ryabushko A. P., Nemanova I. T. The gravitational field of the attracting center surrounded by a dust cloud, in the post-
Newtonian approximation of the general theory of relativity. Doklady Akademii nauk BSSR = Doklady of the Academy of
Sciences of BSSR, 1983, vol. 27, no. 10, pp. 889-892 (in Russian).

2. Ryabushko A. P., Nemanova I. T. Relativistic effects of motion of test bodies in a gas-dust ball with an attractive center.
Doklady Akademii nauk BSSR = Doklady of the Academy of Sciences of BSSR, 1984, vol. 28, no. 9, pp. 806809 (in Russian).

3. Ryabushko A. P., Nemanova I. T. The gravitational field of a gas-dust ball with two attractive centers in the general
theory of relativity. Doklady Akademii nauk BSSR = Doklady of the Academy of Sciences of BSSR, 1987, vol. 31, no. 6, pp.

519-522 (in Russian).

4. Nemanova L. T. Relativistic Motion of Bodies in a Medium. Minsk, Belarusian State University, 1987. 152 p. (in Russian).
5. Landau L. D., Lifshic E. M. Mechanics. Moscow, Nauka Publ., 1965. 316 p. (in Russian).
6. Ryabushko A. P. The Motion of Bodies in the General Theory of Relativity. Minsk, Vysshaya shkola Publ., 1979. 240 p.

(in Russian).

7. Radzievski V. V. Solar system. Space Physics: A Little Encyclopedia. Moscow, Sovetskaya entsiklopediya Publ., 1976.

(in Russian).

8. Martinov D. Y. General Astrophysics Course. Moscow, Nauka Publ., 1988. 640 p. (in Russian).

9. Ipatov S. 1. Migration of Celestial Bodies in the Solar System. Moscow, Editorial URSS Publ., 2000. 318 p. (in Russian).

10. Nieto M. M., Turysher S. G., Anderson J. D. Directly measured limit on the interplanetary matter density from
Pioneer 10 and 11. Physics Letters B, 2005, vol. 613, no. 1-2, pp.11-19. https://doi.org/10.1016/j.physletb.2005.03.035

HNudopmanus 06 aBTopax

Psadymko AuTon IlerpoBuy — 1oxTOp prznko-marema-
THYECKUX HayK, mpodeccop Kadenpsl BbICIIS MaTeMaTHKH,
Benopycckuii HallMOHANBHBIA TEXHUYECKUH YHHUBEPCUTET
(mp. HezaBucumoctu, 65, 220141, r. Munck, Pecmy6nnka be-
napycs). E-mail: tatyana-zhur@mail.ru

HemanoBa Unna TumodeeBHa — kaHAMIAT (U3HKO-
MaTeMaTHYEeCKUX HayK, JOLEHT, JAOLUCHT Kadeapsl (H3UKH,
benopycckuil rocylapcTBEHHBIH arpapHbli TeXHHYECKUIH
yausepcuret (mp. HesaBucumoctn, 99, 220023, r. MuHCK,
PecnybOmmka Benapycs). E-mail: tatyana-zhur@mail.ru

Kyp TarbsiHa AHTOHOBHA — KaHIUAAT QUIUKO-MATe-
MaTHYECKHUX HayK, JOLEHT, JOLEHT Kadeaphl BEICIIeil MaTe-
MaTHKH (paKynbTeTa IPEeANPHHIMATEILCTBA U yIIPABICHHUS,
benopycckuil rocynapcTBEHHBIH arpapHbIi TEeXHHYECKUIH
yausepcuret (mp. HesaBucumoctn, 99, 220023, r. MuHCK,
PecniyOmnmka Benapycs). E-mail: tatyana-zhur@mail.ru

Information about the authors

Anton P. Ryabushko — Dr. Sc. (Physics and Mathema-
tics), Professor of the Department of Higher Mathematics, Be-
larusian National Technical University (65, Nezavisimosti Ave.,
220141, Minsk, Republic of Belarus). E-mail: tatyana-zhur@
mail.ru

Inna T. Nemanova — Ph. D. (Physics and Mathematics),
Assistant Professor of the Department of Higher Mathema-
tics, Belarusian State Agrarian Technical University (99, Ne-
zavisimosti Ave., 220023, Minsk, Republic of Belarus).
E-mail: tatyana-zhur@mail.ru

Tatyana A. Zhur — Ph. D. (Physics and Mathematics),
Assistant Professor of the Department of Higher Mathematics
of the Faculty of Entrepreneurship and Management, Belaru-
sian State Agrarian Technical University (99, Nezavisimosti
Ave., 220023, Minsk, Republic of Belarus). E-mail: tatyana-
zhur@mail.ru



