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Kipicne

bi3 yakpiTKa Toyenmi OUWHINTEHH OpICIHIH TEHACYJCPIHIH IemiMaepin anamei3d. Omap
Kapmapkap mapteia JIu cummerpus ofici apkbuibl KaHaraTTanabipaasl.[1] Cdepanblk CHMMETPHUSIIBI
KEHICTIK-YaKbIT KOPCETKITepi KOHPOPMIBI TETICTIKTI, BIFBICYCHI3 KYJIAy bl €HTi3y YIIIH OpHATHUIFaH
MeTpUKAIBIK (yHKIUsIapMeH Oipre maijananbiuiagbl. ATan alTKaH[a, KbUTYy aFbIHBIHBIH HIEKapajibiK
KaFJaiiblH KaHAFATTAHABIPATHIH IICMIIM TaOBLIAAbI, COJNAH KEHIH COYJEJICHETIH JKYJIIBI3 MOJENI
anpiHa bl koHe 3eprrenei.[2] lekapanbik OeTTe TYHiCy MIapTTapblH KOJIJIAHyFa MyMKIiH/IIK OepMEHTIH
aJIBIHFaH MISIIIMICP KOCMOJIOTHUSIIBIK MOICTIbaepre calikec kenyi mymkin.[3] by JIu cummerpus omici
apkpUIbl Kapmapkap skarmaiiblH KaHaFaTTaHABIPATHIH MICIIIMIEPIlI KYPYAbIH allFalllKbl OpEKeTl jKOHe
MIENIMACTI MOJEINB OCHI 9MIICTIH OMIPIIEHIITTH KOpCeTe/Il.
CdepaiblK canbICTBIPMAJIbl CHMMETPHUSJIBI KEHICTIK YaKbIT

dS? = —e M dr? — r2(d6? + sin?9dep? + ¥ dt?) (1)

mysaarsl, —e?(™ xone V(") rpaBHTANMANBIK MOTEHIHAN. AHH3OTPONTEI CYHBIKTBIKTHIH TapaTyblHa
colikec KeJeTiH DWHIITEH epiciHiH TeHaeysepi kearipiareH[5]

G=c=1

OHHIITEHHHIH yaKbITKa TOYye/li epic TeHACYyJIepiHEeH

p=2=[%] @

[BC‘—A] 3)
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a=Al—35 ©)

B2A

ZBC'—BA+BC'+26—2A]
4B

Pt=A[

Kepcreinren memimaepae P, Pr, P¢ KOHE ( COUKECIHIIE SHEPTUS THIFBI3IBIFBI, PAaHaIIbI
KBICHIM, TAHTCHIIMAJIIBIK KBICHIM JKOHE PaIUaI/Ibl KbLTY aFbIHbI OOJIBIT TaObLIa b, [6]
Kapmapkap maprtbi
Kapmapkap maptsl , OyJ1 TOPT eimmeM i KeHICTIK YaKbITBIHBIH Oec emeM Il TICEeBA0CBKIH KCHICTIriHE
eHyiHe MYMKiHmIK Oepeni, [4] Puman TeH30pBIHBIH KOMIIOHEHTTEPIHE KaTBICThI Kejeci KaThIHAacTap
TYPFBICBIHAH OepiireH, aTan aiiTKaHaa

:R1010:R2323 = R1212R3030 - R1224R2424 (6)

mysgarel (0,1, 2,3) 6enri (t, 7,60, @) xoopaunatanapasl oingipeni. Coman xeitin 6i3 (1) MeTpuKkaHbl
KapacTeIpambI3 JkoHe KapMmapkap mapThIHBIH BIFBICY JKaFJalibIH CTaTHKAJIBIK eMec chepabIK
CHUMMETPHLUIBI METPHKA YIIiH ecenTeiimis.[7] OcbiFan coiikec HOMAIK eMec PUMaH TeH30pbIHBIH
KOMITOHEHTTEpI

R2323 = B(AT_B) (7)
Ri212 = ATB (8)
Ro424 = @ )
R1224 =0 (10)
R3030 = Iz_f (B(C+?+AZB) (11)
Rio010 = %(BA;ZC) (12)

Erep memim Kapmapkap mapTelH KaHaraTTaHIbIpca, chepaliblk ChI3BIK AIIEMEHTIH Oec omeMai
Ka3bIK KEHICTIK yakbIThIHA eHfipyre Oonaabl. ColaH KeWiH o OipiHINI KJIAaCThl €HIIpYy KEHICTITiHIH
yakbITBIH Oinaipeni.[8] Anaiima, Oyn chepanblk CHMMETPHUSUIBI KEHICTIK yaKbITBIHBIH OipiHII Kiacc
Oonybl YIIiH KaxeTTi jkoHe >keTkimikTi mapt.[9] Kapmapkap mapTel KHUCBHIKTBIK KOMITOHEHTTEpI
OoiipiHIIa O6epinreH. Hotmwxkecinae Kapmapkap mapThl yIIiH Kejeci OpHEeK HIbIFa/Ibl:
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0= 425 (AB = CB + B(C — A)) + C2(B — C) x (B — €) x A*(A— B) + AB — —AB(B - C) +
AB (12)

KopbIThIHABI

Kapmapkap mapTel KEHICTIK yaKbITBIHBIH OipiHIII KJIacTa OOMybI YIIIH KaXKETTi MapT OOJbII
tabbuTazpl.[10] Kapmapkap KyHiHiH TyBIHABICH T€OMETPUSIIBIK CHITaTTa, PUMaH TEH30p KOMIIOHEHTTEPI
apachIHAAFbl KaTbIHACTApP/Ibl KAMTaMachl3 eTeli. by e3 ke3erinue MeTpuKasblK MOTeHIHaIIapas! Oip-
OipiMeH OalIaHBICTBIPAABl JKOHE OChUIANINA MOJEIBACP/IH JaMyblHa BIKMad eTTi. Kapmapkap kyiii
KBICBIM HM30TPONUSCHIMEH Oipre imKi MaTepHUsHBIH JKAIFbI3 MIEKTENTeH KOH(QUTYpPAIMICH PETiHAe
oepinei.
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1. Introduction

According to Einstein's general relativity, the gravitational influence exerted by all the radiation,
matter, and dark matter in the universe should decelerate the expansion of the universe. However,
observational evidence contradicts this, as galaxies are receding from us at an increasing rate. This
suggests the presence of an energy density counteracting the natural gravitational pull. Furthermore, this
energy dominates over other forms of energy in the current universe, a phenomenon termed dark energy
(DE), constituting 68% of the total energy in today's observable universe [ 1-5]. One hypothesis explains
this phenomenon by positing that the source of DE has always existed and came to dominate everything
in the past 7 billion years. This is known as the cosmological constant A. Another perspective suggests
a nature evolving with time, where it was initially subdominant in the early universe, but over time, it
diminished in value and came to dominance. This concept is commonly referred to as quintessence. In
contrast, modified gravity theories propose that DE presents the first evidence that Einstein's general
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