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The problem of recycling and neutralization of production and consumption waste is an extremely
significant issue worldwide, not least because the oil industry occupies one of the leading positions within the
industrial production sectors in terms of the level of negative impact on the environment. The growth of oil
production in Kazakhstan, and the volume of its refining and transportation, is accompanied by an increase in the
volume of oil pollution and other toxic waste, which includes oil slime. Kazakhstan ranks 12th among the 49
countrics with oif reserves in fiie world wiih reserves of 30 billion barrels, and hence recycling oif waste is very
important,

The dissertation examines the modeling of oil slime processing in order to minimize the harmful effects of
waste on the environment and the development of a software system for the thermal processing of oil slime.

While preparing her dissertation, the applicant solved a two-dimensional non-stationary coupled system of
partial differential equations describing convective heat and mass transfer that occur during the thermal
processing of oil slime in a porous anisotropic, inhomogeneous medium.

The research carried out in the dissertation on modeling the thermal processing of oil slime is clearly very
relevant. The developed mathematical and numerical modeling permits the derivation of reliable numerical
results that correctly describe the patterns of heat and mass transfer processes during the thermal processing of
oil slime. The developed software system provides for the use of the results obtained in the dissertation work
within an fndastrial.

Based on the foregoing, I confirm that G.B. Kalmenova's dissertation thesis satisfies the requirements for
the award of the degree of Doctor of Philosophy (PhD) in the speciality "6D060200 - Computer Science”.
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PyKOBOJIUTE/Ib [K0J1b1, Ipodeccop ['pam MopraH

OT3BIB HHOCTPAHHOTO Hay4HOro pYyKOBOAUTEIA npodeccopa Kpuca ®uanmnca Ha
AuccepTanMoHHYI0 pa6oty KanmeHosoii Fayxap Bo/1aT6eKOBHBI HA TEMY " UccaefoBanue
TepMUYeCKoi nepepaboTKH HedTenUIaMOB 1 pa3paboTKa NporpaMMHOr0 Kommaexca",
npejcTaBJIeHHYI0 HA concKanue ydeHoil crenent Ph.D. no cnenuaabHOCTH

6D060200 - HTHpopMaTHKA

[po6sieMa yTHIH3ANUA 1 o6e3BpeKUBaHUA OTXOZO0B NPOM3BOACTEA H nioTpe6ienHus ABIAETCA
<pe3BbIYAHHO aKTyaJbHOH BO BCEM mupe, He B foc/e/iHIOI0 04epeab noToMy, 4TO HepTAHAA
TDOMBINLIEHHOCTD 3aHMMaeT OfHO U3 peflylMX MecT CpeAd otpacneit TIPOMbILL/IEHHOTO
TpDOM3BOACTEA MO YPOBHIO HeraTHBHOTO BO3/1eHiCTBHA HA OKpYaIoLIyIo CPpeay. PocT fo6bdY HEYTH
KasaxcraHe, 06beMOB €€ nepepaboTKH H TPaHCMOPTHPOBKH COTIPOBOMXKAAETCH yBeJINYeHHEM
szeMa HeQTAHBIX zarpAsHeHu# H ApYrux TOKCHYHBIX OTXOJ0B, K KOTOPBIM OTHOCUTCA H
zedreunaM. KazaxcraH sauMMaeT 12-e MecTo CpeAr 49 cTpaH Mupa ¢ samacaMu HedTH B 50 MAPA
appeJied, NO3TOMY nepepaboTKa HeTAHBIX OTXOAOE odeHb BaXKHa.

B puccepTalni paccMaTpHBAETCA MO/IeTMpOBaHHNe npouecca riepepaboTKH pedremiamMa C
1270 MHHHMH3AIUH Bpe/IHOT0 Bo3zeiicTBUA OTXOAOB Ha oKpy»Katoulyio Cpefy H paspaboTka
ZpOrpaMMHOTO KOMILIEKCa AJIf TepMH4ECKOH nepepaboTKH HedTeuaMa.

B x0ji¢ TOZATOTOBKH auccepTanyy COMCKaTe/bHMIA peluia [IByMEPHYO HecTaloHapHYO
~3a3aHHY0 CUCTEMY nnbdepeHnyanbHbIX ypaBHEHHUH, OTIMCBHIBAIOLIYIO KOHBEKTHUBHbBIH Tenuo- ¥
M2CCONEPEHOC, nponcxo,u,ﬂmnﬁ npu TepMU4IECKOH nepepaboTKe Hedreuiama B nOpUCTON
22130 TPOMHOM HeOoHOPO/HOH CPEAE.

TlpoBejieHHbIE B auccepTanyuu pccseoBaHus Io MO/Ie/TMPOBAHUI0 TIPOIIECCOB TepMUIECKOH
=epepaboTKH HedTemIAMOB, 6e3yC/0BHO, gBJIAIOTCA BECbMA aKTyalbHbBIMA PaspaboTaHHOE
\saTEMaTHYeCKOe Y HHCJIEHHOE MO eNnupoBaHue [103BOJIAET MOJYyYHUTD [OCTOBEPHBIE yucnaeHHbIe
De3y/IbTAThL, KOpPEKTHO OMHChIBAIOLIHE 3aKOHOMEPHOCTH MPOLECCOB TemIo- ¥ MacconepeHoca npH
TEDMUYECKOH nepepaboTKe HedTel1aMoB. PaspaGOTaﬂﬂblﬁ nporpaMMHblﬁ KOMILJIEKC
- GecriedMBaET  BO3MOXHOCTD HCTOJIb30BAHMS  TO/IyI€HHDIX B ,D,PICCEpTaIJ,I/IOHHOﬁ paboTe
De3yILTATOB B IpOMBILIJIEHHBIX MaciiTabax.

Ha oCHOBaHHH BBIIIEH3/I0KEHHOTO noATBEPHAAD, HTO AuccepTalMoHHAA paora T.B.
“2AMEHOBOW COOTBETCTBYET TpeGoBaHUAM, npefbABJIAEMBIM K NPUCYXK/AEHHUIO y4eHo# CTeneHH
soxTopa punocodcKux HayK (PhD) o crelHaabHOCTH "6D060200 - WMudopmaTuka’.
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