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CKAJISAP )KOHE ®EPMUOH/IBIK OPICTEPI BAP TPABUTALIUSHBIH
KENBIP MOJAEJJIEPIHIH 193] KOCMOJIOTHSLIBIK ITEMIM/IEPI

3epTTey TAKBIPBLIOBIHBIH 03€KTiIIr. Xurrc 0eJImeKkTepiHIH allbUTybIMeH OaiIaHbICTHI,
CKaJISAPJIbI ©PICTEPIHIH KOFAPFbI SHEPTUs (PU3NKACBIHAA HET13T1 POJI/l aTKAPaThIHbI aHBIK OOJIBL
CoHbIMeH KaTtap, CKaJsipJibl ©picTepl KOCMOJIOTHSIAA J1a MAHBI3IbI POJT aTKAPATHIHBI O

Backarma aiiTkanna, CKaJsIpJibl ©PICTEPIH TYPJii KOCMOJIOTHSUIBIK MOJSTIbAECPAE 3ePTTEY
KaXkeT. Anaiia, CTaHIApTTHIK MOJETbh TEK CKAJIsAp OpiCTepiHEeH FaHa €MeC, COHbIMEH KaTap
(bepMHOHIBI ©piCTEepiHEH KypanaTbiHbl Oenrimi. bynm  gereHimiz, Oi3niH  oneMiMi3IiH
KOCMOJIOTHSICBIH CHITATTay YIIiH (PePMUOHIIBI ©pICTEPIH KOJIaHY KaXKeT.

Cxansipiiel sxoHe (pepMUOHIBI epicTepl Oap rpaBUTALUs MOAEIbIAEP], sSIFHH PPUAMaHHBIH
JKaNIblIaMa TEHZAEYl, KOCMOJIOTUSIMEH JKOHE MAaTeMAaTHUKaJbIK (PU3MKAHBIH CBI3BIKTHIK €MeC
TEHJEY apachIHIAFbl JQHEKEp peTiHae KbidMeT ere anaabl. CoHpaii-ak, OyHpmail Mozpenbaep
MaTeMaTHKaNIbIK (pU3MKaHBIH Oenriil TeHAeyJepi CHUSKThl KaObLIlaHAa aJlaThIHIBIFBI JKOHIHIE
3epTTe€y JKYMBICBIHIA KOPCETLITEH. ConnplkTaH Hasre-CtokcTeiH, IleHneBeHiH,
PamaHymkaHaHBIH TEHAEYJEP IHEINMIepl TaHOAJIBIHFAH KOCMOJIOTHSIUIBIK MOJAEbAEPiHIH
KacHeTTepl JKOHIHJIe 3epTTey YIIIH KOJAaHbIIa ajJabl.

SrHU, OCBIHAA KOCMOJIOTHSIAAFbI CKAJISIPIIBI JKoHEe (PepMHUOHIBI epicTepi Oap Moaeabaep
TUIMIHIH KOJJIaHY MAaHBbI3ABUIBIFB, Oy MOAENBIAEPIAIH CKANSPJIbIK MOTEHIMAIIApIaFhl,
KWHETUKAJIBIK MYIIEJIEePAiH TPUBUAIABI eMec (PYHKIMSsUIAPbIHAAFBl epPKIH IapaMeTpiiep Ti30eriH
kabbutnail anymen OainanbicTel. COHABIKTAH OyHIAl MOTEHLUMANAAPABI, 3€PTTEY MAJIMETTEpl
Oap Momenpaepal KeNCTipy YIIH KOJgaHyFa OONabl.

Backama aiiTkanzaa, 613 3epTTeHTIH MOZETbED asChIHAA OJEM 3BOJIIOLUSUTAPBIHBIH TYPJI
KE3C€HAEPIH JKETKUIIKTI PEaMCTIK TYPFbIa CHITATTayFa OoNaabl.

3epTTey KYMBICBIHBIH MAKCATBI- CKaJSIPJIBI JKoHE (PepMHUOHIBI epicTepl Oap OOMybIH
€CKepe OTBIPBII, epTe JKOHE Kell OJEMHIH KOCMOJIOTHSUIBIK MOIENbACPIHIH KaTapbIHbIH HAKThI
LI MAEPIH 3ePTTEY.

3eprTey :KYMBICBIHBIH O00BbeKTici- Typal KOCMOJIOTHSUIBIK MOAENbAepaeri OieM
KYPBUTBIMBIHBIH 3BOJIFOLIUSICHI.

3eprTey :KyMbICBIHBIH MAHI- KYHripT 3Heprus 6acbiM 00Ty KE3€HIHAETI CKAJSIPIIbI KOHE
bepmuonzE! 6picTepi Oap OneM Moaenbaepi.

3epTTey KYMBICBIHH MeTOA0J0rusiIbIK Heri3i- JKCT Tocinmepi, KucaiiFaH KeHICTIKTETl
CKaJISIPIIBI-OEPMHUOHIBI  OPICTEPIH 3€PTTEY TACUIAEpl, CBhI3BIKTHIK eMmec nuddepeHInaibK
IIeI MAEPIH 3€PTTEeY TOCLIAEPi.

3epTTey KYMBICBIHBIH FHIJIBIMH KAHAMBLIABIFBI JKIHE TIKipHOeJiK KYHAbLIbIFbI.

3epTTey *KYMBICHIHBIH FHUIBIMU JKAHAIIBUIABIFBI JKOHE TOKIpHOENiK KyHABUIbIFEI KyHripT
sHeprus 0ackiM OOy Ke3eHIHAEr CKaspJbl skoHe (PepMHUOHIBI epicTepi Oap OJEMHIH JKaHa
MOZEeNbAEPiH jkacayra Herizneneni. COHbIMEH KaTap:

— DiiHmTeldH TeHneylepl skoHe Pamanymka xone Illesm TeHmeynepi apachlHIAFBI
Oatinanbic kepcerinreH. OCBIHBIH Heri3iHae DWHIITeHHHIH MacIITa0Thl (PaKTOp YIIIH IEHTeHIiK
Toyenauri 6ap TeHaeyep MenimMi KYpacTbIpbUIAbI,

— @®puaMmaH MeTpUKachl YILIH f-3cceHUMsACH Oap (epMHUOHIBI epicTepiHiH  Oenrini
MOJIEJTbICPIHIH KO3JIBIC TEHALYJIepi TaObLIIbI,



— fccenmmsicel 6ap Jdupak-bopH-HH]enba THOTI KOCMOJIOTHSUTBIK MOAEJ YCHIHBUIBI.
OHbIH, YarulbIrMH ra3el THII KYHiHIH TeHAeyl Oap kediHri OneMal CHNATTANTBIH MIemiMi
TaObLIBI,

— TyprieHaipiareH YamibplrMH ras3el CHIATTBl HeMece HHIAYKLMSJIAHFAH f-3CCEHLIUs
CHUMATTBl 3aT KYHiHIH TeHaeyl ymiH @OpUAMAHHBIH KOCMOJOTUSJIBIK  MOIEJBIEPIH
JKAJIBLIAHABIPBUIBL, JKOHE JI€ OHBIH 18]I LIemMaep! TaObUIIbL

— CKaJsIpibl-QepMHOHABI  KaTbIHACTApbl 0ap g-3CCEHLUSHBIH KOCMOJIOTHSICHI YINiH
KO3FAJIBIC TEHJEYJIepl aJbIHABI JKOHE SCKIIOHELMAIIbl JKOHE JCHICHJIK CHUMATThl MaciaOThIK
dakTopnmap ywiH memimaep Tadbuiael.  CkansApiel  okoHE  (pepMHOHABI  ©piCTEpiHIH
NOTEHIMAJIAPBI YIIiH afKbIH OpHEKTEP] TaOBUIIBL.

3epTTey KYMBICBIHBIH anPodanHAChL.3epTTEY JKYMBICHI asiChIH/IA AJIbIHFAH HOTHKENEP
KeJieci opbiHAapaa OasHAANABI XKOHE TATKbLUIAH/bI:

CrtyneHtrep, MarucTpaHTTap > KOHE JKac  FalbIMIAAD  XaJbIKAPANBIK  FBUIBIMH
koH(peperuuscel "JIOMOHOCOB-2013". - Actana. 12-13 cayip 2013 x ;

Xanbikapanblk koH(pepenius "3amaHayu ¢(usukaHbiH e3ekTi Mocenenepi” KP ¥FA
akanemuri AonuibauH M.M. 75-kbuinblFbiHa apHanFad. AnMatel. 15-16 Haypsiz 2013 x

"Xaoc JXoHE CBI3BIKTBIK €MeC KyHeJepaeri KypbuibiMiap. Teopusi oHe SKCIEePUMEHT"
XaJbIKapanblK FeUIBIME KOH(epeHimsa. Axagemuk E.A.  bykeros atempmarel KapMVY 40-
JKBUIJBIFBIHA APHAJIFAH CET131HINI XaJbIKapasiblK FhUTBIMH KOH(pepeHms- Kaparanmer - 18-20
MayceiM 2012:x.;

"X International Conference on Gravitation, Astrophysics and Cosmology", Vietnam,
Quy Nhon, December 17, - December 22, 2011,

"III Italian-Pakistani Workshop on Relativistic Astrophysics", Italy, Lecce, June 22,
2011,

Kazakcrannubin Toyencizairi 20-kpuiablFbiHa apHanFaH "FeutbiM  skoHE Olnmim -
"Kazakctan — 2030" crpaTerusichiHBIH JKETEKIni (akTOpbl" aTThl XaJbIKAPAJBIK FBUIBIMU
koH(pepeHuusicel - Kaparanasl. -23-24 maycbim 20113k ;

CoHbIMEH Katap, OCBl 3epTTey >KYMbICBIHBIH HoTmkenepi JIH. I'ymune ar. EYY
"JKanmel sxoHe TeopusubIK prsuka" skoHe "Teopusuiblk (pu3NKaHbIH EypasusuiblK XambIKapablk
opTanbiFbl" KadeapanapblHbIH FbUIBIMH CEMUHAPJIAPbIHAA OastHOANAbI )KOHE TaJIKbIUIAH b

3eprTey KYMBICHIHBIH HITHKeEJEpiHiH sKapusilaHybl. 3epTTey >KYMBICBIHBIH
HoTwKenepi OoHbIHIIA 16 >KYMbIC JKapUsUIaHIABI, OHBIH ILIIHIAE JKOFapbl WMIAKT-(PaKTOPJIbI
IIeTeNAIK KypHaiInapaars!l S makananap; 1 makana Journal of Physics Conference Series: 3rd
Italian—Pakistani Workshop on Relativistic Astrophysics uiemenoix JcypHanbIHOa JHcapusianobl,
3 makana KP BEFM Oinim xoHe FBUIBIM CajlaChbIHIAFBI OaKblIay skoHe arrectanmsuiay Komureri
ycoiHbutFaH  Kaszakcran PecnyOnukaceiHbiH — Mep3imai  OaceutbiMpapna;, 3 Tesuc TMJ]
MEMJIEKETTEpl KaTBICIIAWTBIH XaJbIKAPaJblK KOH(pEpeHLMsulap MarepuainapbiHia, 4 Makaia
TMJ] ennepiHiH XanbIKapajiblK KOHPEPEHIIHS MaTepHaIIapbIHAA KaPUSITAHABI.

BBaenyminin 2013 xkpLaFbl Ka3aH alibiHaa Thomson Reuters mamimeri oiibinma Xupma
unaexci (H-unpexc): 3.

BBaenyminin 2013 kbiarbl Kazad aiibiHaa Thomson Reuters masimeri OofibiHIIA ciiTeme
HHAeKCcl: 46.
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TOYHBIE KOCMOJOT'MYECKHUE PEINNEHUSA HEKOTOPBIX MOJAEJIEMR
I'PABUTAIIN CO CKAJIAPHBIMU U ®PEPMHUOHHBIMH ITOJIAMUN

AKTYaJlbHOCTh TeMbl AHCCePTALMH. B CBsA3u ¢ OTKpbITHEM HacTULpl XHITCAa CTalo
OYEBHJIHO, UYTO CKAJSIPHBIE MOJISI UTPAIOT (PyHAAMEHTAIBHYIO POJIb B (PU3UKE BBICOKHX SHEPTH.
Bbonee Toro, ckanspHble Mo AOJDKHBI UTPATh BAKHYIO POJIb TAKXKE U B KOCMOJIOTHH.

Jpyrumu cioBamu, HEOOXOAMMO HCCIIENOBAHIE CKAJSIPHBIX MOJIEH B paMKax Pa3nIHbIX
KocMmoJiorndyeckux mojeneil. C 1pyroil CTOPOHbBI U3BECTHO, YTO CTaHAAPTHAsI MOJIEIb BKJIOUAET
B ce0s1 HE TOJIBKO CKaJSIpHBIE, HO U (PEPMHUOHHBIE MOJISI. ITO 03HAYAET, YTO HEOOXOIUMO TaKKe
UCTIONb30BaTh M (PEPMUOHHBIE TTOJIS1 B ONMUCAHUN KOCMOJIOTHH Hatei BeeneHHOH.

Mopnenu rpaBUTaLMN CO CKAIAPHBIMU U (PEPMHOHHBIMH TIOJSIMH, TOYHEe OOOOIIeHHbIE
ypaBHeHUuss DpuamaHa, MOTYT CIY)XXUTb MOCTOM MEXJy KOCMOJIOTMEH M HeJIMHEWHbIMU
YPaBHEHMSIMH MaTeMaTH4eCKOH (U3MKU. B WacTHOCTH, B AMCCEPTALIMM IMOKA3aHO, YTO TaKHUE
MOZENN MOTyT OBITh 3alUCaHbl B BHIE H3BECTHBIX YPaBHEHUH MaTeMaTHUYECKOW (UMK
IlosTomy wumeromuecs pemenust ypasHeHuii Haspe-Ctokca, Ilennese, Pamanymxana moryt
OBITh HCTIOJIB30BAHBI JJIsI UCCIIEOBAHMS CBOMCTB BHIOPAHHBIX KOCMOJIOTHYECKUX MOJCIEH.

HakoHen, ucronp3oBaHME TAKOrO THUINA MOJENEH CO CKAIAPHBIMH U (HEePMUOHHBIMU
NOJISIMA B KOCMOJIOTHH MOJKET OBbITh B&XKHBIM B CBSI3U C TE€M, YTO 3TH MOZENH JOMYCKAIT P
CBOOOIHBIX TMapaMeTpPOB B CKAJSIPHBIX IOTEHLHMANaX, B HETPUBHAIBHBIX  (DYHKIHSIX
KUHETHYeCKUX ujeHoB. IloaToMy Takue MmoTeHuuasbl MOXXHO HCIOJB30BaTh JJIsl COTJIaCOBAHUS
Mozeneli ¢ HabIIaTeNbHBIMUA JaHHBIMH.

Jlpyrumu coBaMH, OXKUIAETCS, YTO B paMKax paspadaThiBa€MbIX HAMH MOZENEH MOXKHO
JOCTATOYHO PEANTMCTUYHO OMUCATh PA3JIMYHbIE 3Talbl 3BOIIOLNUN BCeneHHOM.

Henr naucceprauMoHHOil padoTbl - UCCIENOBaHME TOYHBIX peELIEHUNH psaa
KOCMOJIOTHYECKUX MOAENIeH paHHE! U No3HeH BCcenenHoi ¢ y4eToOM Hann4us B HEH CKAJIAPHBIX
U (pepMHOHHBIX MOJNEH.

O0bexT HccaegoBaHusi - DOBOJIOLUA  CTPYKTyphl BceneHHol B pasHbIX
KOCMOJIOTHYECKUX MOJEIISX.

Ipeamer wuccienoBanust - mozxenn BceneHHOH co cKansApHBIME U (PEPMHUOHHBIMU
MOJISIMHU B 3TI0XY AOMUHHUPOBAaHUsI TEMHOM SHEPTUU.

MeTonosiornyeckasi 6a3a Mccae 0BAHHSI — METOABI OOIIE TEOPUU OTHOCUTEIBHOCTH,
METO/IbI NCCIIEIOBAHUS CKAISIPHO-(PEPMHUOHHBIX MOJIeH B UCKPUBJIEHHOM MTPOCTPAHCTBE, METOBI
UCCIIeIOBaHMS HeNMHEHHbIX nr()pepeHInanbHbIX YPaBHEHUH.

HayuyHasi HOBH3HA M IPAKTHYECKAs] LEHHOCTh JHCCePTALUH

Hayuynas HOBM3Ha U TeOpeTHYECKas 3HAYMMOCTb MCCIEIOBAHUS 3aKJIOYAETCs B
pa3paboTke HOBbIX Mojenell BceneHHON cO CKaXspHBIMH U (PEPMHOHHBIMHU TOJSIMH B 3TIOXY
JOMHUHUPOBAaHMS TeMHOU 3Hepruu. [Ipu sTom:

— TMIOKa3aHa CBfI3b MEX]ly YpaBHEHUsMU OWHINTeHHa U ypaBHeHusiMu PamaHymxaHa u
Illesu. Ha »TOlf OCHOBE MNOCTPOEGHO pellleHHE YypaBHEHMHM OMHHIITEHHAa €O CTeNeHHOMN
3aBUCUMOCTBIO ISl MacIITaOHOTO (hakTopa,;

— HaliieHbl YpaBHEHUS JBIKCHUS Psfa KOHKPETHBIX Mojened (pepMHOHHBIX MOJieH ¢ f-
3CCEeHLMEN i1 MeTpuku Ppunmana,

— TMpeIoKeHa KocMoJiormueckass wonenb Tuna Jupaka-bopra-Uubpenbna ¢ f
scceHuMen. HalieHo ee pelnieHne, KOTOpOe OMUCBHIBAET MO3AHIOI BCeseHHyH ¢ ypaBHEHHEM
COCTOSIHUS THIA ra3a Yarubirusa,



— naHo 00o0OLIeHne KOCMOJIOTHYeCKOW Momenu @PpunMaHa Ha ciaydaidl ypaBHEHHUs
COCTOSIHMSI BEIECTBAa, HMEIOIIEro BUA MOAW(GUIMPOBAHHOrO rasa YamueirmHa, Jubo
WHIyLIUPOBAHHOM f-3CCEHIMEH, a TaKXKe HalIeHbl €€ TOYHbIE PEIICHUS,

— JUIi KOCMOJIOTHH g-3CCEHLIMH CO CKaIAPHO-(QEPMHOHHBIMH B3aUMOIEHCTBUAMU
NOJIy4E€Hbl ypPAaBHEHHsI [BWKCHUS W HaWAeHbl pemeHus 11 MacmrtabHoro Qakrtopa ¢
SKCIOHEHIMAIBbHBIM U C CTENEHHbIM BuAOM. HalineHbl siBHble BbIpaXK€HMsl [JIsl MOTEHLHAJIOB
CKaJIAPHBIX U (PEPMUOHHBIX TTOJICH.

AnpoOauusi pe3yabTartoB padorbl. PesynbpTarhl, NMOJydeHHbIE B AMCCEPTALMOHHOM
paboTe, JOKJIAIBIBAIUCH U OOCYKIAUCH Ha:

MexnyHaponHOH HayyHOW KOH(EPEHLUH CTYJEHTOB, MAaruCTPaHTOB, W MOJOABIX
yuenbix "JIOMOHOCOB-2013". - Acrana.-12-13 anpens 2013;

MexnyHaponHass koH(pepeHIHs "AKTyanbHble TpoOJIeMbl COBpeMeHHOH (Gu3uKu"
nocesitenHas 75-neruto akanemnka HAH PK A6nunbnuaa M.M. -Anmarsl. -15-16 mapra 2013;

Me:xnyHapoaHo# HaydHOH KoH(pepeHunn "Xaoc 1 CTPYKTYpPbl B HETMHEHHBIX CUCTEMAX.
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EXACT COSMOLOGICAL SOLUTIONS OF SOME MODELS GRAVITY WITH
SCALAR AND FERMION FIELDS

Dissertation rationale. Since the discovery of the Higgs particle, it was clear that
the scalar fields play a fundamental role in the high energy physics. Moreover, scalar fields
become important also at the cosmological level.

In other words, research of scalar fields within various cosmological models is necessary.
On the other hand it is known that the standard model includes not only scalar, but also fermion
fields. It means that it is necessary to use also fermion fields in the description of cosmology of
our Universe.

Gravitation models with scalar and fermion fields, or more exactly Friedman's
generalized equations, can serve as the bridge between cosmology and the nonlinear equations of
mathematical physics. In particular, it is shown in this thesis that such models can be written
down in the form of the known equations of mathematical physics. Therefore, available solutions
of the equations of Navier-Stokes, Painleve, Ramanujan can be used for research of properties of
the chosen cosmological models.

Finally, use of models of this kind with scalar and fermion fields in cosmology can be
important due to the fact that these models allow to the presence of a large number of parameters
in scalar potentials, in uncommon functions of kinetic elements. Therefore, such potentials can
be used for coordination of models with observation data.

In other words, it is expected that within models developed by us it is possible to describe
various stages of evolution of cosmological evolution of the Universe where we lieve rather
realistic.

Purpose of of the thesis — We will study exact solutions of some cosmological models,
taking into account the contribute of scalar and fermionic fields, for early and late-time cosmic
acceleration.

Object of the study — We will study the evolution of the Universe in different
cosmological models.

Subject of the study - models of the Universe with scalar and fermion fields during era
of domination of dark energy.

Methodological base of of the research — methods of the general theory of a relativity,
methods of research scalar-fermion fields in the curved space, methods of research of the
nonlinear differential equations.

Scientific novelty and scientific relevance of the thesis

Scientific novelty and scientific relevance of the thesis consist in development of new
models of the Universe with scalar and fermion fields during era of domination of dark energy.
Therewith:

— connection between Einstein's equations and Ramanujan's equations and Shezi is
shown. On this basis the solution of the equations of Einstein with power characteristic for large-
scale factor is constructed;

— equations of movement of a number of concrete models of fermion fields with f-
essence for Friedman's metrics are found;

— cosmological Dirac-Born-Infeld model with f-essence is offered. Its decision which
describes the late Universe with the condition equation like Tchaplygin's gas is found;



— generalization of cosmological model of Friedman in case of the equation of a

condition of the substance which is looking like modified gas of Tchaplygin, or induced f
essence is given, and also its exact decisions are found.
For cosmology of g-essence with scalar-fermion interactions received the equations of
movement and decisions for a large-scale factor with exponential and power series are found.
Obvious expressions for potentials of scalar and fermion fields are found. Approbation of the
results:

The results obtained in this thesis have been presented and discussed by:

International scientific conference of students, graduates and young scientists
"LOMONOSOV-2013". Astana. 12-13 April 2013;

International conference "Actual problems of modern physics," dedicated to the 75th
anniversary of academician MM RK Abdildin, Almaty. 15-16 March 2013;

International scientific conference "Chaos and structures in nonlinear systems. Theory
and experiment." 8" International Scientific Conference dedicated to the 40™ anniversary of the
University named after Academician EA Buketov, Karaganda. 18-20 June 2012;

"X International Conference on Gravitation, Astrophysics and Cosmology", Vietnam,
Quy Nhon, December 17™ - December 22" 2011

"III Italian-Pakistani Workshop on Relativistic Astrophysics", Lecce, 22 June 2011;

International scientific conference "Science and education - the leading factor in the
strategy" Kazakhstan - 2030 "dedicated to the 20™ anniversary of Independence of Kazakhstan.
Karaganda. 23-24 June 2011;

International scientific conference dedicated to the 20™ - anniversary of Kazakhstan's
independence. Science and education as a leading factor in the strategy "Kazakhstan - 2030",
June 23-24. Karaganda, 2011.

In addition, the results were presented and discussed at the seminars of the Department
"General and Theoretical Physics" ENU. LN ENU and seminars "Eurasian International Center
for Theoretical Physics."

Publication of the results. The results of this thesis have been presented in 16 published
papers, five of which are articles in international journals with high impact factors; one article
has been published in the foreign journal “Journal of Physics”; Conference Series: 3rd Italian-
Pakistani Workshop on Relativistic Astrophysics; 3 articles have been published in periodicals of
Republic of Kazakhstan, recommended by the Committee for the control and certification in the
field of education and science of RK, hree in the proceedings of international conferences are not
CIS, and 4 articles in the proceedings of international conferences of the CIS countries.
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