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for the dissertation work of A. Askarova on the topic "Mathematical and Computer Modeling of
Non-Linear Thermomechanical Processes in the Rods of High-Temperature Alloys", presented
for the degree of Doctor of Philosophy (PhD) in the specialty "6D070500 - Mathematical and
Computer Modeling"

The dissertation work of A. Askarova is devoted to an urgent problem in the development
of a computer-mathematical model of the steady-state thermo-mechanical state of a rod of limited
length of constant and variable cross-section with the simultaneous effect of local heat flux, heat
exchange, taking into account the presence of lateral thermal insulation. In doing so, A. Askarova
used the fundamental laws of conservation of energy. Depending on the formulation of the
problem, the functional of the total thermal energy is constructed and its integral form is
determined analytically. Further, minimizing it by the nodal temperature values, a resolving
system of linear algebraic equations is constructed taking into account the natural boundary
conditions. By solving them, the field of temperature, thermo-elastic, temperature and elastic
constituent deformations and stresses along the length of the investigated rod is constructed.
Forming the functional of the potential energy of elastic deformations, taking into account the
found temperature field, its integral form is determined. Further, minimizing this functional by the
nodal values of the displacement, a resolving system of linear algebraic equations is constructed.
By solving it, the displacement field along the length of the investigated rod was determined. Due

to the application of the fundamental law of energy maturation by the doctoral student, all results
d, I believe that A. Askarova has a deep knowledge of

obtained are highly accurate. In this regar
the chosen field of research. I am also of the opinion that the research has contributed to the

advancement of knowledge in the area of mathematical modelling.

I consider the presented dissertation work is a complete research work and that this
dissertation work meets all the requirements of the Committee for Control in the Field of Education
and Science of the Ministry of Education and Science of the Republic of Kazakhstan.

ertation work were published in eight scientific publications.

The results of the research diss
database and another one in the Web of Science database.

Of these, one is published in the Scopus

Considering the above, the dissertation work on the topic of "Computer-mathematical
modeling of nonlinear thermo-mechanical processes in rods made of heat-resistant alloys", in my
opinion meets all the requirements for doctoral dissertations in the specialty "6D070500 -
Mathematical and computer modeling", and the candidate Askarova A. deserves to be awarded the

degree of Doctor of Philosophy (PhD).
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OT3bIB
1a wccepTatnonnylo paGory Ackaposoii A, Ha TeMy «KoMmb10TepiHo-
MO/ICTHPOBARNE HEANNEIHBIX TEPMO-MEXANMTECKHX NPOUECCOn B cTepANAX U3
AAPONPOMNBIX CILIABOBY, Npe/ICTARNCHHYIO HA COHCKAHHE CTCIICHH JIOKTOPA ¢punocopun
(PhD) no cnenxanbHocTH «6D070500 — MatemaTiieckoc H KOMMBIOTEPHOE MOJIESIHPOBAHHC»

MATCMATHYIICCKOC

)Incccpraunouuax paGora A. A. AckapoBoji TNOCBAIICHA akTyansHoit  npobieme
pa3paboTKH KOMIMBIOTEPHO-MaTeMaTHyecKoli MOJIE/IH YCTAHOBHBIICTOCH TCpMOMEXAHHYECKOTO
COCTOSHHA CTEPKHS OTpaHHYeHHOH [UTHHBI MOCTOSHHOTO H TEPCMEHHOTO CeUeHnst ¢
OTHOBPEMEHHBIM BO3/ICHiCTBHEM JIOKANBLHOTO TENUIOBOM MOTOK, TennooOMeH ¢ YUETOM HATHTHA
Goxopoit Termnonsonsuiy. [Ipn 3ToM A. Ackaposa HCITONb30BANa OCHOBHBIC 3KOHbI COXpaHeHns
sHEprHH. B 3aBHCHMOCTH OT MOCTAHOBKH 3alaid CTPOHTCHA dyHKUHOHAT TONHOI TETIOBOi
JHCPrMM M AHATHTHYECKH ONpEeNfeTcs ero WHTErpatbHbI BHI. Jlanee, MHHUMH3HDYA €€
3HAYCHHSMH  Y3NI0OBOH  TemmepaTypsl, CTpPOMTCS  paspeluaiouias cucTema  JIHHEHHBIX
anreOpanyeckHX ypaBHCHHH C Y4eTOM €CTECTBEHHBIX MPaHHYHBIX yenosuit. ITyTem X peLicHus
TIOCTPOEHO MOJIC TEMNEPATYPHBIX, TEPMOYMPYTHX, TEMIEPATYPHBIX H YIPYTHX COCTaBNSAIOUIHX
nedopmaunii M HaNpMKEHHH MO [UIHHE HCCIEAYEMOro CTCPXKHA. dopmupys QyHKUHOHAI
HOTeHUHATLHOI DHEPrHH YNpPYrHX AedOpMAIMii, ¢ YHETOM HaiIEHHOro TeMNepaTypHOro Mot
onpejenseTcsa ero MHTerpansHeli Bua. Jlanee, MUHHMH3HPYS 3TOT (yHKUHOHAT 110 Y370BLIM
3HAYEHHAM CMEIIEHHA, CTPOMTICA pa3peiiaiomas CHCTEMa JHHEHHBIX anrebpanyeckKnx
ypaBHeHHii IyTeM ee. pellieHHs ONPEAe/UIOCH MMOIe CMELIEHHA MO JUIHHE HCCACLyeMOro
ctepxns. Brarofaps npuMeHeRHIO ,uox‘ropambm OCHOBHOTO 3aKOHA CO3peBaHHA JHEPrHH, BCe
110JTydeHHBIE PE3YIBTaThl HMEIOT BLICOKYIO 'i'oq'_noc'rb. B cBA3M ¢ 2THM CUHTal0, 4TO A. ACKapoBa
xopomo paibupaercs B Bmﬁpa'nﬂpii cepe wccrenopanmit. S Takke cuMTao, HT0 3TO
HCCNeIoBaHHE _cnocoﬁcmoaan? . Pa3sBHTHIO sgaHuil B oONacTM  MaTeMaTHYeCcKoro

MOJIC/IHPOBAHHA.

CyHTal0 NMpEACTABIEHHYI0 JIHCCEPTAUHOHHYIO paGoTy 3aKOHYEHHOIl HCCNeI0BATETBCKOH
paboTofi H 4TO JccepTalMonHas paboTa COOTBETCTBYET BCEM tpeboBanusm Komurera 1o
KoHTpomo B chepe obpasoBaHus W Hayku MunucrepcTsa obpasosanusa H HaykH Pecrnybnukn

KaszaxcTah. .

" PesynbTaThl  AWCCEPTAHOHHON  paboOTEI ONMyOJIMKOBAaHEl B~ BOCHMH  Hay4HBIX
ny6aukaumnsx. OuH U3 HHX OMyONHKOBAH B Gasze manHBIX Scopus, a Apyroii - B 6a3e JaHHBIX
Web of Science.

YyuTeIBas Bsrmec‘xaaam‘loe,, AHccepTannonHas pabora mo Teme «KoMmmeioTepHO-
MaTeMaTHYeCcKoe MOJICTTHpPOBaHHE HeTHHERHBIX TEPMOMEXAHHYECKHX NMPOLECCOB B CTEPAKHAX H3
HapoMpOYHLIX CTUIABOBY», HA MOH B3IJIAA, COOTBETCTBYET BceM TpeBOBaHMAM JUIA JIOKTOPCKHX
nuccepraumMii  no cmeuuanshoctH «6D070500 - Maremarnyeckoe M KOMNBIOTCPHOC
MOJIC/HPOBAHHe. », a KaHZMZaT ACKapoBa A. 3aC/ykKHBAET MNpPHCBOEHHS YYCHOH CTCTCHH
nokropa ¢punocodpun (PhD).
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