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Manifolds are used in relativity theory to model space-time and the gravitational field. In
general, the concepts of manifold and submanifold play an important role in many areas of

mathe_matic§ and physics and allow us to describe complex structures and spaces, and are also
used in solving various problems of analysis and modeling.

Here are some examples of why this topic remains important:

1. Differential geometry:

The manifold and submanifold methods are used to study the geometric properties of various
spaces. This makes it possible to study geometric structures, curvature, differential and other

properties of spaces. Such methods are used in general relativity, differential geometry,
topology, and other fields of geometry.

2. Mathematical Physics:

The manifold and submanifold methods are used to describe and analyze physical systems.
They allow us to formulate equations of motion and conservation laws for various physical

models. Such methods are used in classical mechanics, quantum mechanics, field theory and
other fields of mathematical physics.

The main goal of this dissertation is to study multicomponent generalized gravity models
using differential geometry methods. The properties of the Monge-Ampere equation and
consideration of its application in cosmology are investigated. This dissertation uses a
manifold formed by k-essence and a space consisting of submanifolds formed by solutions
for individual models of generalizations of Riemannian geometry, a teleparallel model and a
symmetric teleparallel model with k-essence. Each of these models has a solution set, which
in turn is a subset of their generalizations. All these solutions obey the Monge-Ampere
equation, consideration of the properties of which within the framework of the dissertation
showed that the simplest solution would be the Starobinsky model.



The obtained results are presented to the scientific community in the form of publications in a
journal with a high impact factor and at several international conferences.

Considering the above, I believe that, according to the level of results obtained, the

dissertation work of Bauyrzhan G. B. meets the requirements for dissertations for the degree
of Doctor of Philosophy (PhD) in the speciality“6D060400 - Physics”™
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Kanndopumuiickuii rOCyAapcTBeHHbIA yHuBepeuTet, ®pecHo.
Komnenx QH3MKH H MaTeMaTHKH.

ITo mecTy TpeGoBanus:

OT3bIB

Ha IuccepTaunio baybipskan ['yabuyp
"MeToapI MHOro00pasusi H NOAMHOroo6Pas3Hs B HeTHHEHHbIX
MOaeIsIX0000 e HH bIX Te€OPHH rpaBHTALHK" NMpeacTaBjJeHHYIO Ha
COMCKaHMe y4eHoil cTenenu mokTopa ¢uaocopuu (PhD)
10 CeuHaabHOocTH*6D060400 - ®uzuka”

MHnoroo6pasus OPUMEHSAIOTCS B TEOPHH  OTHOCHUTENBHOCTH  JUIS
MOZCIHPOBAHUSA NPOCTPAaHCTBA-BPEMEHH U TPaBUTALHOHHOTO Moys. B L[EeJIOM,
NIOHATHSA MHOT000pasus u TIOMHOT000pasHs HIPAIOT BaXHYIO pOJb BO MHOIHX
0o0JIacTAX MaTeMaTHKH U GU3MKH M IO3BONAIOT ONHCHLIBATH CIIOXKHBIE
CTPYKTYPBI W IPOCTPAHCTBA, & TAKXKE UCHOJIB3YIOTCA MPH PELIEHHH Pa3THYHbIX
3a[1a4d aHaJIM3a U MOJETHPOBaHMA.

Heckonrko IIpUMEPOB TOI'0, IIOYEMY JaHHasS TeMa COXpaHsAET CBOKO
AKTyaJIbHOCTE!

1. JuddepenimanbHas reOMETPUS:
MeTtozsl MHOrooGpasue 1 MOJMHOT000pasHe HCIONB3YIOTCS A/ H3YUYeHHs

reOMETPUYECKMX CBOMCTB PasiMYHBIX MPOCTPaHCTB. OHH NO3BOJISET M3yyaTh
reoMeTpHYecKHe CTPYKTYpbl, KpHBH3HY, Iu((epeHunansHble 1/\1' OpyTHE
CBOMCTBA MpPOCTpPaHCTB. Takue METOJIEl HCIONB3YIOTCS B obweit Teopuu
OTHOCHTEJIBLHOCTH, ﬂucp(bepeHuHaﬂbHOH FCOMETPHH, TOIIOJIOTHH H JpYyrux

ob5acTaAX reOMeTpUH.

2. MaremaTtrueckas Qpu3HKa:
Meroner MHOroOOpasue u MOJAMHOr000pa3ue MPUMEHAIOTCSA [UIS OMMCAHHA H

aHanu3a uzpyeckux cucTeM. OHH MO3BOJIAIOT (opMyTHpOBaTh ypaBHEHHsA
JNBMYKEHHS i 3aKOHBI COXPAHEHHS NI pasIHHbIX ¢dbuzuyeckux mojeneit. Takue
METOZbl MCMONb3YIOTCA B KIACCHYECKOH MEXAaHHKe, KBAHTOBOH MeEXaHHKe,

THUYECKOH (hU3HUKH.
TEOPUHM MoJIs ¥ APYTUX 00nacTax MareMa b

OcHoBHas uenp AHCCEpTAMOHHOH paGoThl — H3y4Y€HHE MHOTOKOMIIOHEHTHEIX
0606menHpIx ~ MofjeNell  rpaBHTaldH  METOAaMH nubdepeHIHaIbHOM



reometpun.  Mcenenyercs  cpoiicTsa ypaBHEHUA Monxa-Ammepa ;
Husi B KOCMOJIOTHH.
paCCManHBa}OTCSI BO3MOXHOCTH €ro MpUMMEHC el ¥
JMcCEpTallK  HCMOJb3YIoTCs mMHOroobpazue, 00pa30BaHHOC K-2CCEHLL ’
[IPOCTPAHCTBOM, COCTOSIIIUM U3 noaMHoroo6pasuii, 0bpa3oBaHHbIX PemeH”ﬂMv
OTAENBHBIX MozieNei o6obmenuit puMaHOBOH reOMETPHH, Teﬂ(’Jﬂali)f":ml‘mE’HOId
VOIENMH CHMMETpHYHOMTeIenapanienbHol MOJEIH € k-acceHumeir. Kaxaas
43 9THX MOJENeH HMeeT pellleHHeM MHOXKeCTBO peleHuif, KoTopas B CBOIO
ouepelb, ABJIAETCS TMOAMHOXECTBOM HX o6o61enHit. Bce I3TH pelUICHH
MOAUYMHAIOTCS ypaBHeHHIO Monxka-AmIiepa, paCCMOTPEHHE CBOMCTB KOTOpOIO

B paMKax MMCCEpTallMH MOKa3aNo, YTo Haubosee MPOCTHIM peleHieM OyneT
mojenb CTapoOUHCKOTO.

[lomy4yeHHBIE PE3YJbTAaThl TNpeNCTaBieHbl HaydYHOMY coobLecTBy B BHIE

nyGnMKaUMH B OKypHaZe C BEICOKOM HMMMaKT (akTopoM H Ha HECKOJIBKUX
MEXIyHAPOIHBIX KOH(pEPEHUHSIX.

[lpyHuMas BO BHMMAHHME BBILEH3JIOKEHHOE, CUMTa0, HTIO MO yPOBHIO
MOTy4eHHBIX pe3yIbTaTOB JHMCCepTalMoHHaspabora bayeipxaH I b,
COOTBETCTBYET TPeOOBAHUSM, TIPEbABIAEMBIM K [UCCEPTALMAM Ha COUCKaHHE
creneny aokropa punocopuu (PhD) no cnemmansroctr «6D060400 - Pusika
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