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TYTKBIP CYMBIKTBIKTAP )KOHE I'AY CC-BOHHE MO/IUOUKAITUSATIAFAH
I'PABUTALINA

BekenoBa Mencyny CepraiueBHa
bekenovamensulu@mail.ru
JI.LH.I'ymunes atbiHziarbl E¥Y 4-kypc crygeHrTi, ActaHa, KasakcraH
Feutbivu ketekutici — H.A.Mpip3aky/ioB

Kas3ipri yakpiTTa, 6aKpliaysap COHFbI fiepeKTepi OOMBIHIIA, FaJlaMHBIH KeHeloi yaieMerti Typ/e
»KanrFacyza. By KyObIbIC «KYHTIpT 9Heprust mpobieMach» fien atanazibl. OHbIH TYCiHAipMeepiHiH
6ipi — »Ka/ITbl CaBICTBLIPMAIBIIBIK TEOPHSICHIHBIH, IIeHOepiHze Killli KOCMOJIOTHSIIBIK TYPAKTHIHBI

eHrisy, Oy A_CcDM MoJenb femn aranaabl. Kypgeni mopaudukanusinapga mogudyKalvsiaHFaH
rpaBUTALMSUTBIK TEOPHSIIAp KAPACTBIPBLIA/bI, MyH/a apekeT ckasap Pruun R sxaHe oHbIH Ke3 KenreH

(YHKLMSICBI f(R apKbUIbl cumaTTanazsl [1].

AnbrepHaTuBanbIk TYpae, OpupmMaH-PobepTCOH-YO0Kep FalaMbIHBIH, Y/I€yiH KOCMOJIOTHSIIBIK
KBUHTICCEHIUS Hemece (aHTOM/BIK CKassp/bIK KYHTipT SHeprusi apKbUIbl CUIaTTayra 0osiafibl,
HeMece JKaslIibl casibICThIPMAJIbIK TEOPUSIChIHA COUKEC KeJIeTiH CYUBIKTBIKTBIH TUiCTi MeMOpaHasIbIK
TeHZeynepiMeH. OPTYPJIi KYHTiPT 9Heprusi Mo/ie/b/iepi THiCTi XxapakTepucTHKanapbl 6ap 3¢ heKTUBTi
CYUBIKTBIK, TYpiHJe KepceTineai [2].

B¥fl JKYMBICTA, 0acThI Ha3ap MO,Z[I/I(I)I/IKaL[I/IHIIaHF dH T'pPaBUTALHUAIBIK Teopmmapf (R’G)

seprreneni, myga G — Taycc-BoHHe WHBAapuaHTBL bByn Mogenbzep f (R>M0AEHBAepiHiH
KeHeUTiTyi 60/bIT Tabbl1a/ibl )KoHe ajiIbIMeH (Cyrep)CTPYH TeopHsiiapbiMeH MOAUMULUsIIaHA/IbI.

Kenreren MoauduKalusiiaHFaH TPaBUTALUSUIBIK MOJeIbAepAiH, HOTWKeciHze, FaJlaMHBIH
Oosaliak, SBOJTIOLIMSICHI IIEKTi yaKbITTa CHUHTYJISIP/IbIKKA >KeTefi. AMFakTasraH[ai, OosaliakTarbl
CHHTY/ISIP/IBIKTap/blH, KelOip Typsepi OackanapblHa KaparaHza a3 3usHZAbI 00/1a/ibl kKoHe OapiibIK
(¢u3MKanblK 1amManap (MaciTaOThIK (akTop, 3GhGheKTUBTI SHEPTUs THIFBI3bIFbI >KoHE KBICHIM)
MiH/IETTi Typ/ie 1IeKci3 6osaniakTa biFbICanp [3].

MyHzaii CUHTYJISIPJIBIKTapAbIH,  00/ybl acTpOU3MKaNbIK KapaTecikTep MeH >KY/IAbI3Zap
caJlaChIH/IaFbl MaHbI3/Ibl KUBbIHABIKTAPFa 9Kenyi MyMKiH. COHZABIKTaH, MYH/aii CUHTYJISIPJIBIKTap/IbI
TY3€TeTiH TaOUFU Tapa[UrMaHbIH, 6ap-’KOFbIH aHbIKTay MaHbI3Zbl O0BITT TaObUIA/bI.

f(R.G)

EH angbiMeH, 6i3 IPaBUTALIMSCHIHBIH >Kall 9peKeTiH KapaCThIPhIN Kepeik [4]:

R+f(R,G)

derlGG

+L‘,¢
(1)

MYH/a g - METPHKAJIbIK TE€H30D gIJV -HBbIH, EIHBIKTEIYBIU_IBI,L - C¥I>iblKTBIKTBIH HanaH)KHaHBI

G=R’-4R, R"+R R"

an f (R’G) - Puuun ckansipel R xone l'aycc-boHHe MHBapUaHThI pvéo

R R .
apKbLTbl aHBIKTA/IAThIH QYHKIWMs (* MV JKaHe ~ HVE0 - THiciHIe PUuuy TeH30pbl MeH PrMaH TeH30p5I).
Kanmel @PY KeHiCTiK-yaKbITThl CUTIATTAaUTBIH METPHKaA:

ds’=—dt’+a*(t)dx?, @)

MacutaOTeIK hakTopAbI a(t) ziert Genrineimis. Xa66m mapamerpi H kocmonmorusmbix, yaxpIr
OoiibIHIIa MacIITaOTHIK (PAKTOPABIH, TYBIH/ALICEIHA O6siHreH MacITadTHIK (DaKTOpFa TeH, SFHU

H=ala, Bepinren MmeTpuka OOWBbIHIIA CKa/MsP/bIK, KUCHIKTBIKIIEH ['aycc-BoHHe WHBapHaHTHI
eceriTesiei.
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R:6(2H2+H), (3)

G=24 H*|H?+H]. @

H_
= u .
Ckansip/iblK, KeHer Vu u'=3 H, mMyHga U -KOCMOJIOTHSIIBIK, CYHBIKTBIKTBIH TOPT
KbUIaMABIFRL, 01 (1) TeH eyiHe eHTi3i/reH. bi3 CyMBIKTBIKTEIH MeMOpaHasbIK TeHeyiH MbiHa Typ/ie
KapacTbIpambI3:

p=w(p)p—3H(p), ©)

MyHza P xoHeP - TUiCiHIIe CYWBIKTBIKTBIH KbICBIMBI MEH SHEPrysl ThIFbI3/bIFbI.

TepMoArHaMUKAIBIK, aifHbIMasbl @ ( p) - SHEPTUsl THIFBI3ABIFBI P -HbIH Ke3-KenreH QyHKIUsACHL. ((p)
— KeJIeM/IiK TYTKBIPJIBIK, OJ1 JKaJIIlbl JKaFjaia P -Fa Tayenzi 6omaael. TepMoarHaMUKAIBIK TYPFbIIAH

ajFaH/ia, SHTPOIUSHBIH, Oenrici Tepic emec Mpolieccke KapaMacTaH OH, 00JTybI YIITiH, ¢lp OHLIamMa
5 {(p)>0 ivi I

OosybI Kepek, COHIBIKTaH 0i3 Jler ecenreriMi3. TeH30p/IbIH, KepHEY XKoHe SHepPrusicbl ~ Hv

YLLUIH:

Ko3sranbic TeHgeynepi (KT) Bapualysi/iblK TIPUHLMNTI Makaanadbin (1) TeHAeyAeH WibiFapblaajibl.

Byn TeHpeynep xKyleHiH AUHAMUKa/bIK ©3repiCTepiH CUMaTTan/ bl )K9He 0J1ap/blH, LIbIFYbIHbIH, Heri31
— SHEPTUsIHBIH, CaKTaly 3aHbIMEeH reoMeTpPUSI/IbIK, CAMMeTpHUsi/Iap/iaH TybIHAUTbIH apUaLUs/IBIK, TICI

H2

+p=
Pe™P=8nG -

pG+p:—ﬁ(2H+3H2).
N 8)
MoaubuKarysiiaHFaH TPaBUTALUSHBIH, Oip Oesiri dbopmasbabl TypAe MoaubUKalysiaHFaH

SHEeprusl ThIFbI3/bIFbI PG sxame Mo v YKalMsIaHFaH KbIChIM PG _re KeJlecijier TypJe eHrisinesi:

1

PG:_M{Z4H3f’G+6H2f§+6Hf'R+(f_Rf’R_GfVG)}: o)
_1 N [ TR AN e ATE _ ';_ ’1
i M{BH IR A A A e
by (10)
MyHza 6i3 Kesieci epHeKTep/Ii akJalaH/bIK;
f _0f(R,G) f :af(R,G)_
R OR '° 0G (11)
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< o, . =p-+ .
AtiTa keTellik, FanaMHbIH 3()(eKTUBTI 3Heprus TI:IFLIB/Z[LIFBIP ef ~Pc™P , a 3(p(eKTUBTI KbICHIM

p eff =Ps*p Jien aHbIKTaabl. JhHeKTUBTI MeMOpaHasIbIK TeHIeY/IiH HOTHXKe CiHzIe:

_ _2H
Pefy 3H (12)

CyMBbIKTBIKTBIHIHEpTrUsicakTaay3aHsl (7)-(8) TeHeyepiHiHcanjapbi00IbIMTa0bLIabL:
. —a 172
p+3Hp(1+a(p))=9H"¢(p), (13)

JKoHe >kanmbl anraHga, 6i3 Z(P )KeneM,qu TYTKbIpAbIFbIH -HBIH DyHKLMSCHI peTiH/e »Ka3aMbi3,

HFHI/IZ(H)

By )KymMbICTa Fa/laMHBIH KeHEIOiHiH y/ieyiMeH KYHTipT 3Heprus mpobieMachIHbIH TYCiHAipMeci
KapacTbIpbibl. MoauduKalusisianFaH rpaBUTALUS/IBIK, Teopusiiap, atan aitkadja f(R,G) mogerni,
FaJaMHbIH, Oosalllak  3BOMIOLMSCHIHAA CUHTY/ISP/ABIKTApAbIH, Maka OosybiHa oKesefi. By
CUHTY/ISIPJIBIKTAp acTpo(U3MKa/blK Kapa TeCiKTep MeH J>KYIJbI3lap CasacbiHAAFbl MaHbI3/bI
KUBIH/BIKTapFa 9Kelyi MyMKiH.

KocmonorusinibiK KBUHTICCeHIUsST Hemece (DAaHTOM/IBIK, CKasISIPJIbIK, KYHTipT SHEeprusi apKbLIbl
@®PY ranaMbIHBIH Y/€yiH curarrayra 0omafbl. OPTYpJi KYHTIpT 3HepPrus MojenbjAepi THiCTi
XapaKTepUCTUKamapbl 0ap 3(QeKTuBTI CYMBIKTBIKTYpiHZE KepceTineni. MoaudukaiusianraH

rpaBUTALUSIHBIH Oip 6emiri popmanbabl Type MOAU(UKALMSIAHFAaH SHEPTHS THIFbI3/IbIFbI PG xone

Mo (UKaLMs/IaHFaH KbIChIM PG re eHri3ineni.

CoOHBbIMEH, KOPBITBIH/IbI )KaCalThIH 00/IcaK, MOoAUGbUKaIMs/IaHFaH TPaBUTALUS/IBIK TeOpHUsiIap
MeH KYHTIPT 3Heprust Mojenbjepl FajaMHbIH, JUHAMUKa/IbIK ©3repicTepiH TYCIHZipyre MyMKIHZIK
Oepeni. Byn  TeopuslapAplH =~ JaMybl  FajlaMHbIH ~ OoJialllaKTaFbl  JBOMIOLUSACHIH  >KIHE
CUHTYJISIPJIBIKTAP/IbIH, Tlakja 60/ybIH »KakcapTyra KemekTece[i. CYHBIKTBIKTBIH, SHEPrUsi CaKTasy
3aHbl MoAM(DUKAIUSIaHFaH TPABUTALUSUIBIK TEOPHUSIADMEH ThIFbI3 Oal/IaHBICTBI YK9HE OJlapAbIH,
[MHaMUKaJbIK 63repiCcTepiH curarrayra KeMeKrece/i.

byn >KyMbIC FajlaMHBIBIH, KeHeIiH TYCiHAipyAe MoauduKalusisaHFaH T'PaBUTALUSIBIK
TeopUsiapJblH, MaHBI3IbUIBIFBIH KOpPCeTe[i JKoHe oyap[blH OonaliakTarbl 3epTTeyJiepiHiH
MYMKIiH/IIKTepiH alazsl.
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