REVIEW OF A SCIENTIFIC ADVISER
on a thesis of Aigul Bissarinova on the theme "Research and development of
models and methods for designing a geographic information system (GIS) for
monitoring the pollution of the air basin of a megapolis", presented to the
defense of the degree of Doctor of Philosophy (PhD) in
Information systems, 6D070300

At the present stage, geoinformation technologies, which help to develop
geoinformation systems (GIS) which enable the assessment of the dynamics of the air
basin in a metropolis taking into account geographical and climatic features and
improving the efficiency of solving the problem of modeling the pollution distribution
in the atmosphere, spatially analyzing the data, are the most popular.The idea of the
thesis is to research and develop models and methods for designing a geoinformation
system (GIS) of the megapolis air basin designed to provide and support management
solutions for the regulation of environmental problems in large cities, based on the
example of Almaty. Methodological approach to the construction of the model, the
developments obtained on a concrete example can also be used for other objects of the
domain.The GIS software with the client-server structure of the database for assessing
the dynamics of the state of the metropolitan air basin indicators and based on it
allowing to build a map of urban atmosphere pollution by integrated indicators.

The doctoral student conducted a comparative analysis of modern methods and
models of designing air basin GIS. A dynamic monitoring system for the megapolis
air basin has been developed to develop a functional GIS structure that takes into
account the input and processing of large amounts of data and indicators of the
dynamics of the air basin state. Algorithms and an imitation model for the functioning
of the air basin GIS have been developed, which makes it possible to assess the air
basin pollution state online depending on the natural and climatic factors of a particular
territory of Almaty city. A GIS software with the client-server structure of the database
for assessing the dynamics of the metropolitan air basin indicators’ states, which
allows to construct a map of urban atmosphere pollution by integral indicators based
on it, was developed.

On the topic of the thesis, 14 scientific publications were published, of which: 1
article with a non-zero impact factor, indexed in the ISI Web of Knowledge database
and Scopus SJR = 0.199, percentile: 45%, quartile: Q3, in journals recommended
by the Control Committee in the field of education and science of the Ministry of
Education and Science of the Republic of Kazakhstan - 5 articles; 8 articles have been
published in the proceedings of international scientific conferences.

In her study, Bissarinova combined the theoretical significance and practical
applicability of the research results. She proved herself to be an active researcher and
participant in international scientific and practical conferences both in Kazakhstan, and
in the near and far abroad, where the results were reported and discussed.



In 2016 and 2017, Doctoral candidate Aigul Bissarinova completed foreign
scientific internships at Yili Normal University, School of Electronic and Information
Engineering (China). During the internship, she attended and gave speeches at
seminars, conducted a research for her dissertation using library and database
resources provided by the institution, prepared two articles for publication. In the
process of performing experimental work, Bissarinova showed diligence and accuracy
in organizing the experiments and subsequent processing of the results.

During the work on the topic of the dissertation research, Aigul Bissarinova
proved herself to be a qualified specialist in her field of research, able to set
independent scientific tasks, find their solutions on the basis of theoretical research
and practical developments, as well as to ensure the practical implementation of the
obtained results. Dissertation of Bissarinova is a completed scientific research and
meets the requirements set by CCES MES of the RK for Ph.D. dissertations. The
content and qualification characteristics of the thesis make it possible to recognize
that Aigul Bissarinova deserves the award of a Doctor of Philosophy, Ph.D., in the
6D070300- Information Systems specialty.
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BucapunoBa Aiirysns TyKTHKBI3HHEIH 6D070300-« AKIapaTThIK Kyiie» MaMaHIBIFbI
Goitemma PhD dunocodusSceIHBIE JOKTOPEI aTaFbIH &Iy YIIiH «MET'AIIOJIMCTIH
AYA BACCEMHIHIH JIACTAHYBIHBIH MOHUTOPUHI'TH XKACAY YILIH
T'EOAKITAPATTBIK XXYUEHI (IAX) )KOBAJIAY JIbIH MOJEJIEPI MEH
OJIICTEPIH 3EPTTEY XXOHE K¥PVY» TakbIpsIObIHAA XKacaFaH TUCCEPTALMIBIK
’KYMBICBIHA

IIKIPI

3aMaHayH KeseHIEe TIeOaKIapaTTHIK TEXHOJOTHsUIap OaphIHIIA ©3eKTi Jel
caHaNajBl, ONapAbIH KeMeriMeH reoakmapaTThlK yienep (I'AX) xypeimtaner, o
JepeKTep/ii capasiaii OTHIPHINT ATMOC(EPAHbIH, JIACTAHBII TAPATYBIH MOACIBACY eceOiH
THiMAi ey apTTHpy MeH KIMMATTHIK JKOHE reorpadusibik epeKIeniKTep/ai
ecKepe OTBHIPHII METaloNUCTIH aya OacceifHiHIH JXaFrgafbIHBIH JIAHAMUKACHIH
Oaranayra MyMKiHIIK 6epei.

JliccepTAMSAHBIH HIeACHl METaloUCTIH aya OacceliHiHIH Te0aKnapaTThIK
xyitecin (CAX) xobanay omicTepi MeH MoJIeNb/IepiH Kypy JXoHe 3epTTey OOMbil
caHaJa/bl, OJ1 ANMaThl KANachlH MBICAIFA alla OTHIPBIN ipi Karanap/blH SKOIOTHsIBIK
Macenelnepin perrey GoibIHIIA 6acKapyIIbLIBIK mewmiMaepai YChIHY MEH Koiimayra
apHanFad. MoJens KypyZarsl omicTeMeniK Tociijep MEH HakKThl MbICalAapMeEH
ANBIHFAH HOTIIKEJIEPHi IIOH CATaChIHBIH 03Te 1€ 00BbeKTLIepiHe KONIaHyFa Gornazpl.

TloxTopanTren aya 6acceiininin ['AX xobaray IsIH MOJEIbIepl MEH 3aMaHayHd
oficTepiHe CaIBICTHIpMAJIBI TaJAAY Xyprisiiren. Aya OacceHHiHIH >XaFIaHbIHBIH
JMHAMHKACHIH Oaranay KepceTKilTepi MeH YIIKeH KeleMJEri JepeKTepli OHJEI,
enrisymi eckepe oTeipsln ['AJX GYHKIMOHANIBI KyPBUIBIMBIH — KypYy YLIiH
METAMoJIUCTIH aya OacCeiiHiHiH MOHMTOPHHITIK AHHAMHKAJIBIK XKy#eci KypbUIraH.
AJIMaThl  KATAChIHBIH HAKTHL ayMaKTapbIHBIH TaOHFH-KIMMATTHIK (aKTopiapbiHa
GaliTaHBICTHl aya OacceifHiHIH JacTaHy JXarfaiiblH OH-TAlHH PEeXUMIE Oaranayra
MYMKiHJik 6epeTin aya Gacceiininin I'”AYK MMHTAIMANBIK KYPBUTBIMIBIK MoJIelTi MEH
ANTOPHTMi KYpbUIFaH. MeramnonucTiy aya OacceliHiHiH KepceTKimTepl XKaFaibIHbIH
IMHAMHKACHIH Oaramay OoMBIHIIA  JAEPEKTEp  KOPBIHBIH KIHEHT-CEPBEPITK
KypsuteiMapl TAJK GarmapnamMainblk KaMTama KYpBUIIBI JKoHE COHBIH Heri3iuzae
MHTerpajigsl KepceTKimTep OoMbIHIIA Kana arMoc(epachHbIH JIacTaHy KapTachiH
KypyFa 6osazpl.

JliccepTalHsUTBIK HKYMBICTHIH TAKBIPHIOBI GOHBIHIIA 14 reuibIME Maxaiia 6acnara
KapHsUIaH/Bl, OHBIH iIIiHAE: HONAIK eMec uMnakT-dakropsl 6ap 1 Makana, ISI Web
of Knowledgexxone Scopusnepextep KopblHakipeni, SJR = 0,199, NpoLEeHTHJIb:
45%, xBapTIab: Q3, Kasakcran Pecry6imkachl BiiM KoHE FBUIBIM MHHHCTDIIri
BiliM JKoHe FBUIBIM CalachIHIArbl Gakpliay KOMHTETI YCHIHFaH JKypHaujgapaa - 5
Makana; XamblKapalblK FHUIBIME ~ KOH(QEepeHIHMsIap KMHAFBIHIA 8 wMakama
XKapHusUTaH /bl



Kasaxcraunarsl, »akpiH oHe ansic IICTEIACPIIC OTKEH XABIKAPANBIK FEUIBIME -
TIPaKTHKAIBIK KOHQpEPEHIHUSIApFa KaThICHI, ANBIHFAH HOTHXKeNepl OGasHpaismn,
TAJIKbUIAHIBL.

floxropant Bucapuroa A.T. 2016 sxome 2017 xbUiaapel Yili Normal
University, School of Electronic and Information Engineering (Kerrait) merengix
FBUILIMH TaFBUIbIMIIAMa[aH ©TTi, CEMUHAPIAPFA KATHICTEL, OCHI OKY OPHBIHBIH KOJI
KeTIMIi  KiTamxaHacklHma e3iHig AUCCCPTALMACHIHA ~ apHATFAH  aKIapaTTapmbl
i3neymeH aifnasbICTEI, WIBIFapBUIBIMFA €Ki MaKaia JaibIHAAIEL. Bucapunosa A.T.
CapalTaMallblK JKYMBICTapAbl OpPBIHAAY MHpOLECiHAe eHOex CYWIIIITiK KBIpBIHAH
TAHBUIBI JKOHE CapamTama XXYPrisydi YHBIMEACTEIDY MeH abIHFam HOTHKeJNepi
OHJIeY GapBICBIHAA YKBINITHUTHIK TAHBITTEL

Aucceprammsansik  3eprrey TaKpIpEIOBIMEH  XKYMBIC ~ icTey OapeICcEIHIA
bucapunopa A.T. seprrey canacsmma ©3iHiH GinixTi MamaH ekeHiH, o3 TapanblHaH
FRUILIMM  M3CENIeIepAi KOS OTBHIPBIT  OJapHbL TCOPHMSUIBIK JKOHE TIXipUOemik
3€PTTEYNICPAiH Heri3iHge Lieme aIaThIHBH KOpCeTTi, COHBIMEH KaTap AaJIbIHFaH
HOTIXeNepAi ic Toxipubeme xysere achIpyfa KaOUIeTTi eKeHAiriH Kepcerri.
bucapunosa A.T. JUCCEPTALMACE! ajAKTATFAH FBUILIMM 3€PTTey GONBIN TabbLIAmbI
KoHe PhD  dumocodust moxrops: mepexecin ary ymwin KP BwxFM BFCBK
Tananrapeia cofikec xeneni. JIuccepranuAHBIN Ma3MYHJIBIK KOHE OLTIKTLIIK
CHNIaTTaMacelHa colikec, Bucapunosa A.T. 6D070300 - AKnaparThIK XKyitenep
MaMaH/IBIFEI GOMbIHIIA HHITOCO(HS HOKTOPEI AQPEKECiHE TaUbIKTHI.
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Men, VaiixamoBa Onemupa  OpasrammeBHa, HWHH 910924400298  (tem  kyxaT Ne ;
040688755, Kazakcran Pecmy6nukackbiy Imki Icrep Munuctpiiriven, 26.09.2016,3guts1 6epinres, !

«09» xenrokcan 2021 xbutbl, MeH MyTtanueBa Jumsipa Pamuaxene Kas BeTaH Pecmy© CBIHBIH
Oniner MHHHCTpIIriHiH XalbIKKa KOMEK XKOHE 3aHTePIIK KBI3MET KopceTy I iibmeiaembipy’ KoMUTETi
Gepren  03.10.205 >xputer Ne 000252 MeMIIEKETTIK IHIIC3HSICHIHBIH HEri3iH T KacaymIbl

AJIMaTBl Kalachl HOTApUyChl ayAapMallbiHBIH Yalixa€oBa JibMupa OpasraldeBHA KOJBIHBIH
TYHHYCKaIBIFBIH KyolaHABIPaMbIH. AyJapMallblHbIH JKeKe Oachl aHBIKTAIABL, dpeKeT Kabimerrimiri
MOHE OKINETTLIIr TeKcepiii.
Tizimimae Ne3826  rtipkemmi
Ounpmipiuim 1546 Te
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HoTapuartTsiK ic-apekeTTiH Giperei HeMipi / YHUKaNbHBI HOMEP HOTapUafbHOro Aevcraus



