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Review Report on the PhD thesis of Zholaman Bektemessov entitled:
“Numerical modeling of inverse problems in biomedicine and economic’”’

To The Degree Committee of Al-Farabi Kazakh National University

This PhD thesis is well-organized and well-thought, presenting a detailed study of
numerical modelling of inverse problems in biomedicine and economics. The thesis
starts with a comprehensive literature review, followed by the identifiability analysis
of dynamical systems, detailed mathematical models of both two-chamber models
and economic models, and the extensive numerical simulations and parameter
estimations by differential evolution and other methods. Methods include Monte
Carlo method, matrix correlation method, confidence interval method, and
differential evolution algorithm, together with software packages and Matlab
programming and visualization.

The main contributions of this PhD thesis are the parameter estimation of two-
chamber models for the prevention of diabetes mellitus, and the application of
metaheuristic optimization algorithms such as differential evolution algorithm for
parameter estimations. The application is novel and interesting with improved
accuracy in the estimated parameter values. The proposed methodology has also
been applied to Solow economic models with better accuracy.

The candidate has shown that he can carry out high-quality independent research
with multiple publications published or accepted in international journals and
international conferences. Among the many publications, one is indexed in Web of
Science and one in Scopus. From the presentation and discussions (via the online
meeting), I believe that the candidate has in-depth knowledge of the subject area and
can answer my questions with confidence and in-depth knowledge. Thus, this PhD
Thesis is recommended for the award of the PhD degree.

Yours sincerely,

G~

Dr. Xin-She Yang
Reader in Modelling and Simulation

School of Science and Technology Middlesex
Middlesex University London University

London, United Kingdom London

KENECI BETTI KAPAHBI3
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| dpespans 2021 rosa
Peuensust Ha PhD nmecepranuio YKonamana bexremecona:
“Uuenennoe Modenuposanue 0bpamnolx 3a0ay 8 Guomeouyune u 5KoHoMuke "

Jlis  JucceprauuronHoro Coserta
Kazaxckoro HallMOHAJILHOTO
yHUBEpcUTeTa UMEHH anb-Dapadu

Hannas PhD nuccepranus xopouo opraHu3oBaHa W MpojyMaHa u MpeJcTaBisieT
co0oii MoaApoOHOE UCCiIe0BAaHNHE YUCIEHHOTO MOJIEIMPOBaHMs OOpaTHBIX 3a1a4 B
GroMeIMUMHE M SKOHOMMKe. [luccepraiusi HauMHAeTcs ¢ MoApoOHOro 063opa
JIMTEPATYPbl, 32 KOTOPBIM CJEAyeT aHaIN3 UIACHTU(GULMPYEMOCTH JANHAMUYECKHUX
CHCTEM, MOAPOOHBIE MaTeMaTHUYeCKHe MOJENN KaK JABYXKaMEpHON MOJENH, TaK 1
OKOHOMHYECKOH CHCTEMBI, a TaKke OOIIMpHOE YHMCIEHHOE MOJCIMPOBAHHE U
OLIEHKa MapaMeTpOB € MOMOLIBIO anropurMa Aud@epeHIHaIbHOM BOMIOUKMH U
JPYTHX MeTON0B. MeTopl ucciieioBaHus BKIIOYatoT B cebs MeTon Monre-Kapiio,
METOJ KOPPEJAUUY MaTpPHUllbl, METOJ JOBEPUTEIbHBIX HHTEPBAJIOB W aJIrOPUTM
nuddepeHtmanbHON  3BOMIONMK, a Takke NporpamMMmHbele maketsl v Matlab
NPOrpaMMHUpPOBaHUE U BU3YalU3aLUIO.

OcHoBHBIM BKJIanoM maHHoW PhD nuccepraumu sBIsSETCS OLIGHKA INapamMeTpoB
JIBYXKaMEpHON MOJeNu Juisi MpOQUIAKTHKMA caxapHOro jauabera v NPUMEHEHHe
QJITOPUTMOB ~ METa’3BPHCTHUYECKOM  ONTUMM3ALMK  TAKUX  KaK  alrOpPHTM
nauddepeHIHanbHON BOMIOLKMK 171 OLEHKH napaMeTpoB. IIpuvenenne sBiseTcs
HOBBIM ¥ HMHTEPECHBIM C TIOBBIIIEHHON TOYHOCTBIO pACYETHBIX 3HAUCHMI]
mapamMeTpoB. IIpejUloXkeHHas METOJOJNOTUsA TakkKe Oblla NPUMEHeHa K
skoHOMMUUEeCKUM MojeisM Conoy ¢ 6oblIel TOYHOCTBIO.

KauaupaT MoKasan, 49TO OH MOXeT MPOBOJUTH KadyeCTBEHHbIE HE3aBHCHMBbIE
HCCleloBaHusl C MHOMKECTBOM CTarei, OmyONMKOBAHHBIX MM TPHHATBIX K
NyGIMKaLMK B MEXKIyHAPOHBIX XKYPHANAX M Ha MEKITYHAPOXHBIX KOH(epeHLUsX.
Cpe/ii MHOXKECTB MyOuKalnii oJiHa NPOMHAEKCHPOBAHa B Web of Science u ogHa
B Scopus. V3 mpe3eHTalu U 06Cy K ICHUH (4epe3 oHIANH-BCTpEYY), s CUMTALO, YTO
KaHIMIAT MMeeT FTyGOKUe 3HAHUs B IPEIMETHON 00IaCTH M CMOT € YBEPEHHOCTbIO
¥ r1yGOKMMM 3HAHMSAMM OTBETHTh HAa MOM BOMPOCEL. Takum oOpa3om, JaHHas
JMCCepTalMOHHas paboTa PEKOMEH/IyeTCst U1 PUCYIKACHHS] yueHoi crenenu PhD
JOKTOpa (priIocopuu.

C yBakeHUEM,

[TOAIMCH

Jloxtop Hayk Kcun-I1n STHr

Jlexop no MozenupoBanuio 1 CuMyJisiiiu
[1Ixona Hayku u TexHouorui
MuiceKcKuii Y HUBEPCUTET



Hactosiuumii MEpeBOA € AHIVIMHCKOrO s3bIka HA PYCCKHii S3bIK BBITOJIHEH — NEPEBOAUMKOM — Ip.
Kypmoidaesoi I'yinas Myxamedanuegnoii, 02 mast 1977 rosia poskieHusi, ypoxkeHKoi AIMATHHCKOM
obnactu, MMH 770502401865, npoxuatomeii no agpecy: ropon Anmarel, yinna Mapkosa, 1om 24 A,

kBaptHpa 18,

Vimst nepeBoUMKa

[Tonmuck

[
[IsaToe (beBpa.n/nBe TBICAYM JBaALATh NEPBOro roja.
41, ocmyxanGerosa Payman BakuposHa, HOTapuyc ropoma AJMathl, AeHCTByIOIas Ha OCHOBaHHMH
roCcy1apCTBEHHOM Jmnensun Ne0003048 or 26 wmions 2010 roma, BeimanHas Komwurterom
PErHCTPALMOHHON CITyXObl M OKa3aHMsI TMpaBoBOM momouu MunucrepctBo FOctuunu Pecnybanku
KasaxcraH, CBMIETENbCTBYIO MOMUIMHHOCTL INOANKMCH mnepeBomuuka — rp. JKypreibaesoii ['yanas
MyxameanueBHbl, KOTOpasi c/ie/laHa B MOeM NIPUCYTCTBHHU. JINUHOCTD ee yCTaHOBIIEHA, 1eeCOoCOOHOCTh

[pOBEpEHA.

3apeructpupoBano B peectpe No 108
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Tirinren skone HOMipJeHren
IIpowmnTa i1 NPoHyMepEBaHoO



