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REVIEW

The dissertation of Saule Kaldarbekkyzy Kuanysh, entitled «Numerical - analytical
methods for solving nonlocal problems for integro-differential equations of parabolic typey is
devoted to the investigation of nonlocal problems for loaded parabolic equations and Fredholm
parabolic-type integro-differential equations.

The research topic belongs to one of the important and relevant areas of modern applied
mathematics and mathematical physics. Loaded parabolic and integro-differential equations are
widely used in the mathematical modeling of heat transfer processes, diffusion phenomena,
control systems, and various processes involving memory effects. Therefore, the results obtained
in this dissertation are of considerable theoretical and practical significance.

The main objective of the research is to establish conditions for the unique solvability of
nonlocal boundary value problems for loaded parabolic equations and nonlocal problems for
Fredholm parabolic-type integro-differential equations, as well as to develop effective
numerical-analytical methods for their solution.

The scientific novelty of the dissertation lies in the development of new numerical-
analytical approaches for the study of the considered problems and in the construction of
algorithms for computing their approximate solutions. The author has obtained original results of
both theoretical and practical importance. The effectiveness of the proposed methods is
confirmed by numerical experiments and demonstrated through a number of illustrative
examples.

From May 12 to June 12, 2025, Saule Kaldarbekkyzy Kuanysh completed a scientific
internship under my supervision. During this period, the main results of the dissertation research
were discussed at scientific seminars and received positive evaluations from specialists in the
field. Recommendations regarding the structure of the dissertation, the presentation of the results,
and their scientific justification were provided and subsequently incorporated into the work.

Throughout the internship, Saule Kaldarbekkyzy Kuanysh demonstrated herself to be an
independent, motivated, and capable researcher with strong mathematical training, excellent
analytical skills, and the ability to apply modern research methods to challenging problems in
mathematical physics.

Based on the above, the dissertation of Saule Kaldarbekkyzy Kuanysh represents a
completed and substantial scientific study carried out at a high academic level. The obtained
results possess scientific novelty, theoretical value, and practical significance.

In my opinion, the dissertation entitled «Numerical - analytical methods for solving
nonlocal problems for integro-differential equations of parabolic type» meets the requirements
for the degree of Doctor of Philosophy (PhD) in the educational program 8D05401-
Mathematics, and its author deserves to be awarded the degree of Doctor of Philosophy (PhD).
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MMETEJOIK FEIJILIMHA KEHECIIIHIH HIKIP.I :
an-®apabu ateinaars! Kaszak YJITTHIK YHHBEPCHUTETIHIH
PhD noxropantsr Kyausim Coyite Kanjiap6eKKbI3sIHEIH JIMCCepTaLASICHIHA

TaKBIPBIOBL: «ITapaGosnansik Textec HHTErpanaslK-auddepeHnnanabpK TeHaeyIep Yiin
Gelinoxan ecenrepni meurynix CaHIBbIK-aHATHTHKAJIBIK 9/ticTepin», «8D05401 Maremarukay
MaMaHIBIFbI 60HBIHIIA HITOCO(HS
AOKTOPEI (PhD) FELIBIMU HopeKeciH anyra yChIHbUIFAH
ITIKIP

Hoxropant Kyaugum Coyne KannapGekkpi3smbig «ITapaGonanblK TEKTEC HHTETPAIIBIK-
muddepeHnman bk TeRAeynep ymin Geinokan ecenTepii MIEIIYMiH CAHIBIK-aHATHTHKATIBIK
SMICTEPI» TaKBIPBIGEITAFE] JUCCEPTALMATIBIK JKYMBICHI XYKTE/ITeH TapaGoIabiK TeHAEyIep MeH

napaboJiajbIK TekTec Dpearonsm HHTEeTpanabiK-1udpepeHnnan K TeHaeynep Yiin KoHbUran
Geiioxan ecenrepi 3€pTTeyre apHanran.

MCH MHTErpannbIk-nuo depenupanmpix TCHICYNEP XBUIy anmMacy IPOLECTEPiH, MHpY3HTBIK
KyOBLIBICTAp/BI, Gackapy TEOPHSCHIH

AAFBl JKYHENepAi oHe Kamsl acepi GalKamaThiH 9pTYpIi
nponecrepai MaT€MaTHKATBIK Moy

CIbACYNe KeHIHEH KONIaHBUIALLL. Congpikran 3eprrey
HOTHXXEJIEPiHiH TE€OPHSIBIK Kana €MEC, IPaKTHKAIBIK MAHBI3bI 12 30p.

Huccepramusiisix PKYMBICTBIH HETi3ri MaKcaTsl XyKTelreH apabonablK TEHAEYIIED KIHE
napabonanbiK TekTec Dpenronsm HHTErpabIK-1ud bepeHnnan sk TeHJIEYnep yuiH Geinoxa
ecenTepiin 6ipMoHAi merminiMminix IIApTTapeIH 3€pTTEY, COHMaN-aK ONlapAbl MEMYAiH THiMIi
AHATNTHKATIBIK-CaH/IBIK SiCTepin a3ipney GosbIn TaGbUTANDI.

JKYMBICTBIH FBUTBIMH XaHATBIFEI 3EPTTEJIETIH eCenTep yIuiH xana AHATUTHKABIK-CaH IbIK
TOCULAEPIiH YCBIHBUIYBIMEH  JKOHE ONapHBIH  Herisimge
AITOPHTMICPIHIH KYPBUIYBIMEH CHIIATTANAbL. ABTOD asnbIHFaH
MBICAJLIap apKBLIbI JJICIIEIL, YCHIHBUIFaH SICTepAIH THIMIITIriH CaHABIK ECCNTEyNep KOMETiMeH
KepceTkeH. 3eprTey GaphICHIHAA ANBIHFAH HOTHXEIICp MaTeMaTHKANBIK TYPFBIIAH HEri3Jenrey
HKOHE ONapbl YKCAc KOJIIaHOaIBI eCenTepAi wemye Naiaananyra Gonampr,

KYBIK  wemiMzaepai ecenrey
TCOPHANILIK HITHIKENEPi HAKTHI

Hoxtopant Kyausmr Coyne Kannap6exksizor 2025 xbumrer 12 MaMBeIp MeH 12 Mayceim
APANBIFBIHAA MEHIH JKETEKIIUTIriIMMEH FBUIBIMH TarblIbIMAaManan  oTTi. TareumMnama
OapriceHa AUCCEPTALHMSIIBIK JKYMBICTBIH HETi3ri HOTHXKenepi GipHewe Fhuthvu CeMuHapapaa
TanKeuaHael.  3eprrey ’KYMBICBIHBIH FBUIBIMH Ma3MYHBIHA, KYPBUIBIMBIHA SKoHe aJIbIHFaH
HSTHH(eJIep,u;iH TYOKBIpBIMATYbIHA KATBICTBI YCBIHEICTaAp GepiJIirI, OJlap OKTOpaHT TapanblHaH
eckepinmni. Ochl kezerme AOKTOPAaHT ©3iH FBUIBIMH Macenenepii 3 GeTiHie TalJai anareix,
3aMaHayH 3eprrey amicTepiH MEHIEpreH KOHE FBUIBIMH HOTHIKENep.l cayaTThl TYpae GasHnayra
KabineTri seprreymi perinze KopcerTi.

Kammsr anranna, Kyanoun Coyne Kanmap6eKKpI3bIHBIH «I'[:apaﬁonan?m TEKTeC
HHTErpanasiK-nudhepenuuanip TeRueynep yiin GeAnokan ecentepmi Imemymin CaHIBIK-
dHATIMTHKANBIK SAiCTEPi» TaKBIPHIOBIHIAFE! AMCCEPTALUSIBIK KYMBICBT  QiKTANFaH FBUTbIMH
3€pITeY Gonbim Tabpulanml. Jlucceprauusia IbHFar HeTDReIIChUN tEL IR Mt R o
Teopﬁmm MOHE IPAKTHUKAIBIK MAaHBI3ABLIBIFEI XKETKUIIKTI ACHICHIE HETi3eNreH.,



Ocprran OainaHbICTEI aTanFad AHCCEPTALMSIBIK KyMbic «8D05401-MaTemarukas 6irim
Gepy Garpapnamackr Godbinma ¢uocodus AoKTopsr (PhD) mapesxecin any YWiH KOMbUIaTHIH

TajlanTapra COMKEC KeMei xkoHe aBTOpIs! GHIOCOpus Roktopsl (PhD) napexecin Gepy yuin
JHCCEPTAMAHBI KOPFAYFa YChIHYFa GOMAbI el ecenTeimis.

LLlerenaix FEUIBIMH KEHECII]
npogeccop Liu Zhenhai

Guangxi Minzu University, Kpitai
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