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AnHoTtammsi. B Hacrosmeit paboTe mpoBeJCHO HMCCIICIOBAHHE JHHAMHKH JBOMHOW TaJaKTHUECKOH CHCTEMBI
(mampmMvep, MecTHAg TpyIma TaTakTHK) HA (POHE TCMHOM CyOCTAHIHH, BKIFOUAIOMICH KAK TCMHYIO SHCPTHIO, TaK H
TEMHYI0 MaTepuro. [Ipu 3TOM HaMU MOCTPOCH JIArPAHKHAH TAKOW JUHAMHYECKOU CUCTEMBbI, HAMICHA €€ TPACKTOPHSL,
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1. Beeaenue. CornacHo actpoHoMuuecKuM JaHHbIM, Beenennas coctout muz 4% oObraHOTO (GapuoH-
HOTO) BemecTna, 23% TeMHOU Matepud U 73 % TeMHOM SHEPTUU.

TemHas 3Heprus — HEBHOUMAs aHTUIpaBUTHpYOWAs cpeaa. Ee du3udeckas npupoga U MHKPOCKO-
MHYCCKas CTPYKTYPa OCTAIOTCA HEH3BECTHRIMH. TeM He MeHee, akT CYIIeCTBOBAHHUS TEMHOW SHEPTHH U
ce BKJIaJ B HaOMOAAacMBIN SHepreTHueckui Oananc BeeneHHOH Hane:)kHO yeTaHOBIECHBI. TeMHas 3HEPrus
ObLIa OTKPHITA B ACTPOHOMHYCCKHX HAOTIOACHHAX HA CAMBIX OOJBIINX KOCMOJOTHYECKUX PACCTOSHUAX
MOPsAKA ThICIIN Meramapcek. B atom rmobameHOM MacmiTabe cO3IaBacMoE €10 aHTUTATOTCHHE CHIIBHEES
TATOTCHUS, W OHO 3aCTaBISICT AAJICKHE TaNaKTUKU pasberarscs ¢ BO3pPaAcTaOLICH CO BPEMECHEM CKO-
pocteio [1].

Bonee toro, uzyucHue remuo# 3Heprun B OamkHeH BeeneHHON CIOCOOHO CTaTh CTOMb K& BAXKHBIM H
MEPCICKTHBHEIM, KaK W HAaOIIOACHHS HA II0OATBHBIX PACCTOSHUSX, TAC TEMHAs HEPrusl Oblia BIICPBBIC
obHapyxeHa [2].

3a mocneAHee BpPEMs MPOU3OLICI PE3KUH MPOPHIB B HAOTIONATEIBHBIX HMCCICIOBAHUAX OMKHETO
oobeMa BceneHHON. DTO cTano BO3ZMOXHBIM, MPEKAC BCEro, Onaroiaps KOCMHUYCCKOMY TEJICCKOIY
«Xab6m», TO3BONMMBLIEMY JOCTHYb BBICOKOM TOYHOCTH OMPEACICHHMS PACCTOSHHHA OO TalaKTHK.
[ToxpobHee Bcero B HAOMIOACHUSX HCCICAOBAHO HaIe OIDKAHIIEEe TalakTHICCKOS OKPYIKCHHE M0
paccrosamit 3 Mk, 1 B yacTHOCTH, MecTHas rpynma rajJakTHK.

ITommmo Muneunero Iyt B MecTHyrO TpyIIly rajJlakTHK BXOJWUT M THTAHTCKas rajgakTHka [ymaH-
HocTh AHapomensl (M31). Bokpyr Hux B 06beMe ¢ monepeunnkoM B 2 Mok HaOmromaetes 50 ranaktuk-
kapnukoB. Bee BMecTe 3TH 0OBEKTHI COCTABILIIOT MOIHYI0 MECTHYIO TPYINY TaJakTHK — TPABHTALIMOHHO

CBA3AHHYIO CHCTCMY € Maccol emectsa M =(2-4)-10"M,.

Juaamuky MECTHOH rpymbl ralakKTHK, Kak MOKA3bIBACT aHAIN3 JTUTCPATYPbI, MOKHO PacCMaTPHUBATh,
O KpaiiHEeH Mepe, B ABYX HOBBIX ACTEKTaX.

Bo-miepBBIX, peup UACT O BIMSHUN TCMHOH SHCPTHHM HA JABIKCHHC OCHOBHBIX KOMIIOHCHT MeCTHOM
TPYIIIEL, OPUBOAALICH K UX Pa30CraHHo APYT OT Apyra (MECTHHIM MOTOK raiaktuk) [3]. Dddexr pasde-
raHus rajakTuk B MECTHOH rpymre MPUBOIUT, B YaCTHOCTH, K M3MCHCHHIO €€ MOBEPXHOCTH HYJICBOTO
YCKOPCHHUSL.

Bo-Bropeix, fuHamMuky MECTHOH TPYIINBI raJJAKTHK MOYKHO PAcCMaTpPUBATh B ACIICKTE VUCTA BIMSHHSI
TeMHOHN Matepuu [4, 5].
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Tak kak nHama [anaxkruka u TymMaHHOCTh AHAPOMEIBI COCTABISIOT MPABUTALMOHHO CBSI3AHHYIO ABOM-
HYIO CHCTCMY, TO UX LICHTPHI ABHXKYTCI HaBCTpedy Apyr Apyry. [losromy B knaccuueckoit Mmoaenu Kana n
Boaree auHamMuka ABOWHOM CHCTCMBI OIMHCHIBACTCSA B PaMKax MPAMOJMHCHHOM 3amaud aByX Tea. U3
CKa3aHHOTO BBIIIE CIEAVET, UTO A COBPEMEHHON KOCMOJIOTMH BEChbMAa aKTYaJIbHBIM ABJISIETCSA HUCCIEA0-
BAHWC BIMSIHHS HA JUHAMUKY MECTHOM TPYHNBI TAIAKTHK HC TONBKO TCMHOM SHCPTHH, HO U BTOPOHU
BAXKHCHINECH KOMIOHCHTH TEMHOW CYOCTAHLIMM — TEMHOW MaTCpUH.

Llensro HacTOSIIEH PabOTHL SBISICTCS UCCACIOBAHUC AUHAMUKN JBOHHON rajJAKTUMCCKON CUCTEMBI HA
(hoHE TEMHOM CYOCTAHIINH, BKIIFOYAIONICH KaK TCMHYEO SHEPTHIO, TAK H TEMHYIO MATCPHIO.

2. luHaMHKa ABOiiHOI rajakrudyeckoii cucrembl Ha GoHe TemMHOI cyOcTaHuuu. [[Be yKa3zaHHBIC
NOArPYHIbI TaJakTHK — noarpynna Mueusnoro [lytu u noarpynna TymanHOCTs AHAPOMEIBI — MOTYT pac-
CMaTPUBATHCS KAK CUCTEMA JBYX TEJI C OJU3KMMHU MO MACCEe 3HAUCHUSAMU. [akas MOACIh HCOTHOKPATHO
HCTOIB30BaIachk B COBPEMEHHOM acCTPOHOMHH, B YACTHOCTH, IS U3YUCHUS AUHAMUKHU ABOWHOM CHCTEMBI
Ha ¢oHe Bakyyma [3].

Ho xoporno u3BecTHO, 4TO 3a4ada ABYX TCJ CPaBHHUMBIX MacC MOKET ObITh CBCACHA K 3a7a4c
JBUKCHUS MPOOHOrO TENa B MOJE MACCHBHOIO TENa, OONAaroIIero MpPUBEACHHOW Mmaccou. [lpuseaem
COOTBETCTBYIOIIUE YPABHEHUA ABMKCHUA.

IlycTe maHbBI ABa TCHAA ¢ MAcCaMu M) U Mo, HAXOIAIIUMHUCS OT IICHTPA CUCTCMBI OTCUCTA HA PACcCTOS-

HUAX 771 u 772 , COOTBCTCTBCHHO. CoraacHo TTOCTAHOBKE 3a4a4u ¢ JIarpaHKuaH 3alnrucCbIBACTCA CICAY HOIIUM

obpazoM -
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Uro xacaercs ABYX INOCJICAHUX CJIaracMbIX, TO OHU PABHbBI
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Cxkaaapisas, cornmacHo (1), (7) u (8), HaxoauM MOTEHIUAN, TOPOKICHHBIH TEMHOH MaTepuei
= 4 S
UDMQH—MDN—EﬂGm,Ooro|r1—rz|~ ©)

Omupasice Ha paboty [3], BHAHO, YTO C 3aJAaHHONW TOYHOCTHIO 3TOT MOTCHIHAT C TOYHOCTBHIO
JO 3HAaKa COBMAJACT ¢ MOTCHOHAIOM B 33Jade JABYX Tel Ha (POHE KOCMHYCCKOTO Bakyyma —

4
UDEQfl_le)zgﬂGmpVI”0|71_72

, €CIIH yIOBICTBOPSETCS YCIOBUS |fl| ~ |I72| < |Fl = 172| = |I70| . Tax uro

MOTCHUUAT ABOHHOHN ramakTHYecKOH CHCTEMEBl Ha (poHE TEMHOM CYOCTaHIMU (TEMHAS SHEPTHS U TEMHAs
MAaTepHs) IMECT BUA

; (10)

rae P = p,— P, €CTh 00OOIICHHAS FaNTaKTHYCCKAs INIOTHOCTD, BKIIFOYAKOMAs KAK TCMHYIO MATCPHIO, TaK

4 ~
UDsq71 —}72|)=§7ZG7’I1,0}”0|}71 — 7

Y TEMHYIO 3HEPTHIO.

Teneps, ommpasce Ha 3TH PE3yJIbTATHl, MOXXHO BBIYHCIUTH TPACKTOPHIO ABOMHOM TrallaKTHYECKOH
cucTeMbl Ha (POHE TEMHOU MaTepUH.

3. TpaexTopus ABOiiHOI rajakTu4yeckoil cuctembl. Kak 0OBIMHO, BBEACM B3aUMHOC PACCTOSHHE
¥ =F —7, ¥ IOMECTHM HA4alo CHCTCMbl KOOPAHMHAT B LICHTP MHEpuuu cucteMsl. Toraa Oyaer BbImOI-

HATHCA COOTHOIICHMSI

m it mar,=0
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B cootBeTcTBUM ¢ 3THME 0003HAUCHUSIMHU UMEEM TIOTHBIH JTArPAHKHAH PACCMATPUBACMON 330a91
52 v 52
LI mr G m 4 - mr Ly
L(r,r)=—+f+—7sz0r0|r|:——U(r). (12)
2/ 3 2
IMosromy manpHeHiee UCCICAOBAHUE HAIICH 3a7a4uu OyACT aHAJTOTHYHBIM KIACCHUYCCKOW 33Jaue ABYX
Ten [7].

Hcrone3ys 3ak0H COXpaHEHHS SHEPTHUH £ W 3aKOH COXPaHEHHS MOMEHTA MMITYJIbCa M, B TOIAPHBIX
KOOpAMHATAX UMEEM
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OueHUM MOPSIKK BEIUUMH, BXOoAsue B Beipaxkenus (14) u (15). Mcnoneayem amst 3T0r0 Clie Ay 0mue
BBIYKC/ICHHBIC 3HAUCHUS —

+1,- (15)

mic = My + may = 2muw ~ 5.0-107 2,
Luw—an ~2.0- 10 M,

Var ® vay ~4.0-10"em/ ¢,

(16)

7
Var-av ~ 1.2-10"cm/ c.
Yro kacaeTcs YHCICHHETO 3HAYCHUS 0OOOMIEHHOH ralakTHUECKOM MIOTHOCTH 0, TO 3A€Ch MOXKHO

BBIACIMTL JBA BaXHBIX caydas. llepseiii cioyuali COOTBETCTBYET YCIOBHAM O, ~ 1022/ CM3,

2, = 10?2/ car’ . Bropoit ciyuaif MMEET MECTO TPH YCIOBHH Py Py = 10%2/en’. Mer ocraso-

BUMCA Ha 3TOM BaAPHUAHTC, TaK KaK BCIUYNHA HCHTpaHbHOﬁ IJIOTHOCTU TCMHOM Marcpun A0 CUX IIOP HC
ompeneacHa ogHo3HavHO [8]. Torma momyyuM Takue YNCACHHBIH OLICHKH
106 2 2 2
2mE ~2.0-10% 2% cm”/ c*,

2mU, =2mUzgy ~ 0210 2% en’/ &7,

2mUs = 2mUps ~ 0.01-10% 22 ca/ 2, (17)
2

%2~0.1 1027 cn®/ &°.

p

OTcroaa BHAHO, YTO HAUMCHBIIUH BKIAJ B MHTCTPA (14) BHOCHT MMCHHO 3TO CJIaracMoe, 4To IO-

Uz( ) UDM(r)

3BOJIIET BBECTU Manbli MapaMmeTp & = < 1 u mpoBecTH MO HEMY PA3IOKCHUC B
E E E
unterpanax (14) u (15). Peanmszyem 31y npoueaypy.
CormacHo [7] moMHOE YIIOBOE CMEILICHHE

0 "max M2
Ap=-2—— E- ——d 18
p=Res rm\/ m(E-U) e (18)

a cmereHue, o0ycnosiaeHaoe nobaskoit OU = Up,, , TakoBo —

O 'max 2mU o [2m7
el = —frzUDMd(o ) (19)
M2 oM\ M
n 2m (E + U) B
r
BrrpasuM noasIHTETpABHOE BRIPAKEHUE HEpPE3 TPACKTOPHIO HEBO3MYINEHHOTO IABIDKECHHA. Tak Kak,

corjacto (10),

op =

4 .
FZUDSZ_EﬂGmpi”oi”Sa (20)
a
l+ecos¢

TO, C y‘ICTOM MaJIOCTH 3KCH€HTpHCHT€Ta HpI/I6J'II/I>K€HHO HMCCM

do

I = Ir Upsdp = _—”Gmprop IT(X)S(/))

_gﬁGmlbropSI(l—3ecos¢)d¢. (22)
0

Tax uto AOMOJHUTCIIPHOC CMCIICHUC PABHO
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3 Y- (23)
HeTpyano oneHUTH YUCICHHOEC 3HAUCHUC YTaa cMeIeHUs. JIeHCTBUTEIIBHO, TaK KaK
m~25.102, p=1072/en’, G=67-10%cu’/ 2 ¢,
Fo~6.0-10%cm, pxIl=20-10"%cm, M=~20-1072-cu /¢,
TO
op~0.4rad ~23,0°. (24)

Taxum o6pazoM, 3a BpeMsl OJHOTO 00OpOTa MEPHLCHTP TPACKTOPHH CHCTEMBI TYMaHHOCTE AHAPO-
mexpl —Muneunsri [lyTte mox nmeficTBHEM TEMHOHM MaTrephM CMEIIACTCS Ha YTOJ, PAaBHBIM NPHUMEPHO
JBAALUATH TPEM TIPaaycaM. JTOT BHIBOA CBHICTCIBCTBYCT O TOM, YTO MNPIMOIWHCHHBIA XapakTep
OTHOCHUTCITFHOM TPACKTOPUHM OCHOBHBIX KOMHOOHCHT MecTHOU rpyrmmel [4] ACHCTBHUTCIBHO SIBISACTCS
npuOIKeHHBIM. M B VCITOBHAX MOBBIICHHUS TOYHOCTH KOCMOTOTHYCCKUX H3MECPCHHH MPHHLHUIIHATEHO
HEOOXOJUMO VUHTHIBATH €€ SJUTUITHYCCKHN XapakTep.

4. Bpemsi oOpamenusi ABoifHOH ramakrTu4yeckoii cucrembl. OLCHUM TENEph BEIUYHMHY BPEMCEHH
MOJTHOTO 000poTa, UMEs B BUAY, 4TO, coraacHo (17), ocHOBHBIM siBiisieTCst niepBbiil wicH. [IpeneOperas,
CIea0BATEIBHO, BCeMH ciaaracMbiMu u3 (17) Haxomum

m m
t=,—\dr+t, =, ]—r+t,. 25
\/2EI 0 N2 Y 23)

Cuauras, aro ¥ ~0.5-Lyw—av © 1.0.1024 cm u ty = 0, ¢ yICTOM BBIMICOPUBCACHHBIX ONCHOK HAXOINM
OCHOBHOE BPEMsI CONMKCHHUSI TATAKTHK
16 9
trasic ~ 6.0-10°¢ ~2.0-10 zem. (26)
Haaum teneps 00/1e€ TOUHOS BBIPAKCHUS TSI BPSMCHH CONMMKCHHSI, 00YCIOBICHHOS BKJIAIOM TCMHOMN
cyOcTanumuy. J{j1s 3TOro BRIMMUIIEM HHTSIPAT BPSMEHH €IIC Pa3

- ar | @7

2
2 M

—[E—U(r)}— 22

m nmer

WNmest B BUAY BBIICTIPHBEACHHBIC OLICHKH U VCIOBHs CTaOMIbHOCTH cuctembl (£ < 0), 31oT MHTErpan
BPEMCHH IPSACTABUM B PHOIMKCHHOM BHIC

2
t:_I ﬂ ]+M+L /. (28)
N 2F 2FE  4mEr’

OTcrona BKaaa, 00YCIOBICHHBIH MPUCYTCTBUEM TEMHOM CyOCTaHIIMH, UMECT BU

m
DS™ Tl T 5 DS . 29
t JSEJU (r)dr (29)

HJIin
3 3
4 m\ - «/5 m % -
Atps = =G, || — rdr =— G| — 4 rz. 30
DS 3 oF P I 3 E Pro (30)
[Moxcrapnss croga HEOOXOIUMBIC YHCICHHBIC 3HAUCHHUS, TOTYYacM CICAVIOIIYIO OLICHKY
Afps ~0.8-10°c ~ 0.3-10° ner. (3D

Pesynprar (31) mokaseiBacT, 4TO BKIQA TEMHOH CyOCTAaHUHMH B BEIMYHHY BPEMEHH COMHMKCHUS
FaJIAKTUK JOCTATOYHO CYIICCTBCHCH M COCTABISICT OT Hero 3HadcHue nopsiaka 10%. Taxum oGpazom, u3
(26) u (31) momyuacM BpeMs FBOMIOLEE MECTHOM IPYIIIBI raTakTHK, paBHoe £ ~ 2.3-10° net. Mostomy 3a
ocTaBIIMeCd BpeMs Ku3HU BceeneHHON MecTHas rpynma ranakTHK «CXJIOMHETCS» MEIJICHHEE, YeM 3TO
npeackaspiBacTcs B pamkax Hel0TOHOBCKOH TCOPHH IPaBUTALHH.

Kpowme Toro, ananus Beipaxenus (30) mokassBaeT ero CyIIECTBEHHYIO 3aBHCUMOCTb OT LICHTPATbHOMH

IJIOTHOCTH TEMHOM Marepud. J1s OLCHKH BEIHYUHBI Afps OBLIO B3TO 3HAMCHHC ,5 ~10 %2/ cx’. Ho

— ] i—
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3Ta BEJIMYMHA HE SBISETCA OOMIENPHHATONH. B nmTepaType M3BECTHBI W APYTHE €€ OLCHKH, OOJbInuE
yKazaHHoH - o, ~10 "2/ ¢y’ [8] m naxe p, ~10"°2/ e’ [9]. Oanako u3 (30) creayer, 4to Aaxke ecan
LCHTPATbHAA IUIOTHOCT OyAET BCETO HA NMOPAAOK OONMBING yKasaHHOH, T.€. p,~107 2/cm’, TO

Alps ~ lpasic ¥ TIOTHOS BPEeMsl CONMMKCHUS TANAKTHK OyAeT CTPpeMuThes K Hy/ 0. COBEPIICHHO TOHSTHO,

YTO TAKAs CUTYALUs SIBIICTCH (DH3NICCKH OSCCMBICICHHOM, Tak Kak MECTHAs rpyIina rajJakTHK JaBHO Obl
ckomnancuposana. OTcroa CIeayer, YTo IIOTHOCTh TEMHOH CYOCTaHLMH B TajlakTHKE (ralakTHYeCKOM

KJIAcTEPE) HE JOKHA MNPEBHINIATH BEIUYHHY L & 1082/ e’ IMosToMY uCCNEIOBAHUC NHUHAMHKHU

Mectro#i ['pynmbl rajakTUK XaeT BO3MOMKHOCTH OIEHHTH BEPXHHM TNPEAST HEHTPAIBHOW IUIOTHOCTH
TEMHOH CyOCTAaHIIUH B HEH, UTO SBJISCTCS BEChMA BRKHBIM AJIS1 ACTPOHOMHUYCCKUX MPHUIOMKCHUH.

5. Bpems penakcanuu JBOiHHO#H rajakrudeckoii cucremsl. MccreayeM teneps BpeMs perakcariiui
raJakTHICCKOH CHCTEMBI B CIyIac paccesHus ei nmpoOHOH yacTuupl. s 3Toro nepeiaeM K BpeMEHHOMY
rmapameTpy

M Ly
dp=—=dt =—>dt, (32)
ur r
TaK YTO MOJYYaeM CIICAYIOMUI HHTErpal
¥'max dr
/= I = (33)
ruin | 2 ' Ly,
= £V _ gy || 22
| 2 r
Hurerpan (33) 3anuinercs CIeayOIUAM 00pa3oM
l Fmax dr
Ips =— I . (34)

e | 3 Gm P, I
30 4 vl P
7

Cunras, yro — < 1, Bepakenue (34) npeacraBUM Kak
r

1 #max 4 g 2
Veo 30 M vy 2r

¥min
JJIEMCHTAPHOE HHTCTPUPOBAHUE MPUBOAUT K BHIPAXKCHUIO
Fmax

1 27 mpyro 5, I
r—-—G——"—y——

_ 2
Voo 3 u v r

OO6cyauM craeayomuid BOPOC — YTO TAKOE P, B HAIIEH MOJCTH 3BONIOLMH KpaTHBIX ranaktuk? C
(dHu3MUeCKON TOYKH 3PCHHS 3TOT MapaMeTp AOJDKCH PABHATHCS Pa3sMEPy BCEH TranakTHUICCKOH CHCTEMBI,
T.C. Fmax = Fo. B MPOTHBHOM Cyyae ABIKYINAS YACTHLA YKE HE OVACT NPHUHAIICKATH FATAKTHICCKOMY
knactepy. Takmm oOpazom, BpeMsl MNPOXOXKICHUS 4YAaCcTHUIBl 4Yepe3 TaJakTHYCCKHH KrmacTep, a,
CJIEA0BATEAbHO, U BPEMs HAPYLICHUS B HEM AMHAMHUYECKOrO PABHOBECHS, PABHO

(36)

Ips =

¥'min

o= 2
. .2 ) ZﬁGmPro(ro—rmm)z l
Lierelax = Ips = Vo™ Fmin) - 5 -
Voo 3 H Voo (r o~ F min)
B cuny oOparumoctu ypaBHCHHH HEOCCHOU MEXaHUKH (t —> t) 3TO K¢ BpeMs OyACT M BPEMCHEM
YCTAHOBJICHUS TUHAMUYICCKOTO PABHOBECHS B TAIAKTHUCCKON CUCTEME, T.C.

! !

(37

relax = derelax * (38)

B nmanpHCHIICM IPUMEM BBIMOIHCHHBIM VCIOBHE, UTO Ty < Iiyin, KOTOPOE JACT BO3MOKHOCTE HAXOXKICHUS
YUCIIEHHOW OLIEHKH BPEMEHHU peaKcalun
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o~ 2 2
_ ﬂ(l_z_” ﬁpro_l_zj. @5}
Voo

trelax

2.
/Ll Voo o
BeisicHUM Teneps VCIOBHE paBEeHCTBA 10OABOK B BEIMUHMHY BpeMeHH penakcannu. U3 (39) uveem
) ~ 2

I° 2x . mpr
L 2mgmpy )
o3 dovg

Otcroaa MOXKHO HAWTH 3HAYCHUE MPULEIBHOTO NapaMeTpa

2 " 2
= g i 25, (41)
304 v,

Ero uucieHHOC 3HAYCHUE MPH UCTIOIB30BAHHBIX BBHIIIC BEIHYMHAX TAKOBO —| ~ 10% ¢m. Tak uTo OHO

COOTBETCTBYCT paHee MpHUHATOMY obmeMy yenosuro —<1. B camom geme, w3 (41) maxogum

r
/ 27 .m  r [2
—=_|—GCG—0p 22 <107 u, crenoBaTeBHO, = 102%<1.
7o 3004 v 7o
Hcnonsayst (40), Haxoaum BpeMst pETAKCALIN CUCTEMBL B BUAC 1, =T, +Af , . T1oe
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6. 3axmouenne. Takum o0Opa3oM, HaMH 00JICC KOPPEKTHO copMynupoBaHA 3a4ava O JUHAMHKES
MecTHOH rpymmbl rajlakTHK, BMECTO HPSMONTHHCHHOH TPACKTOPHH HalACHA O0Iee PEATUCTUYHAS, 4 UMCH-
HO, JUTMOTHYCCKAs TPACKTOpHUs, ¢ BpeMs OOpamcHUs W pelakcanud. Bee 3TH pe3yabTaThl SBIAIOTCS
ACTPOHOMUUICCKHU Ha6J'IIO,Z[a€MbIMI/I BCJIMYUHAMU U CBUACTCIIBCTBYIOT O H€O6XO,Z[I/IMOCTI/I CTPOroro y4dcra
CBOMCTB TEMHOH MaTEpHH B npeeiaax MecTHOW IPYIITbl TATAKTHK.
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Pesrome
JIL M. Yeuur', A. Eni6aesa®

('B. T". DeceHKOB aTBIHAAFBI ACTPO(DI3UKA HHCTUTYTHI, AMaThl, KasakcTaH,
2AGait aThIHarel Kazak YITTHIK MelaroTUKaIbIK YHUBEpeUTeT, AMatsl, Kazakcran)

JKACKIPBIH CYBCTAHILMS SCEPIHJIEIT KOCT AJIAKTUKAJIBIK, XK YHE KO3FAJIBICHI

Maxkanasia *KachIpbIH SHEpIHsIMEH KaTap JKachIPBIH JICHe Jie KIpPeTiH, JKachIPHIH CyOCTAHITUS SCePIHJIET] KOC Talak TUKABIK,
Kylfe (MbIcaibl, | amakThKamapAblH KepriTikTi ToOBI) KO3FAIBICHIHA 3epTTey KypriumreH. CoHbiMeH Gipre OchHal Kyliere
JarpamkuaH Kypall, OHBIH TPAeKTOPUSICHIH TaybIIT JK3He affHaTbIM YaKbITH MEH PeNaKkcaIysl YaKbIThIH eCeIITel MIBIFap/IbIK.

Tipek co3ep: KachIPbIH SHEPTHSL, *KaCHIPBIH JieHe, [ anakTUKanap b KepriTikTi TOGHL.

Summary
L.M. Chechinl, A. Yelibaeva2

(‘Fesenkov Astrophysical institute, Almaty, Kazakhstan,
’Kazakh national pedagogical university named after Abai, Almaty, Kazakhstan)

DYNAMICS OF DOUBLE GALACTIC SYSTEM ON THE BACKGROUND OF DARK SUBSTANCE

In this paper we searched the dynamics of double galactic system (for example, the Local Group of galaxies) on the
background of dark substance, including both dark energy and dark matter. For modern cosmology the study influence on the
dynamics of the LG not only the dark energy, but also the second most important component of dark substance - dark matter - is
rather actually today.

The study of dark energy in nearby Universe becomes important and perspective for the observations at large space scales
where the dark energy was discovered for the first time. That is why we constructed the Lagrangian of such dynamical system for
more correctly searching the dynamics of Local Group of galaxies. Such approach allowed, instead of the initially forwarded
rectilinear trajectory, found its more realistic one. Talk about finding the real - elliptical trajectory, about more accurate resulting
expression for the revolving time and the relaxation time due to accounting the contribution of the dark substance.

The results show that the contribution of the dark substance in the total amount of revolving time of galaxies takes about

10%. In doing this we took the generalized galactic density, including both dark matter and dark energy, as p & 10% e .

All these results are astronomically observable quantities and testify to need of the strict accounting of the dark matter
properties within the Local Group of galaxies.
Keywords: dark energy, dark matter, Local group of dynamics.
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