REVIEW
scientific advisor for dissertation work
Altayeva A.B. «Models and methods of developing a Smart Energy system
based on multi-agent technologies», presented for the degree of Doctor of
Philosophy PhD in specialty 6D070300 — «Information Systems»

The dissertation work of Altayeva A.B. is devoted to the creation of a
comfortable microclimate inside residential premises using multi-agent technologies
and neural networks. Ensuring a favorable and comfortable environment in
residential buildings is an important issue. In the dissertation work, the tasks were
set to develop new approaches to ensure the comfort of the microclimate with less
energy consumption while maintaining favorable conditions for people. One of the
most suitable methods in the development of the program is a multi-agent approach,
in which the system is modeled by many interacting intelligent agents to solve the
problem. A neural network was adapted for more accurate results and a
mathematical model of microclimate parameters was developed that affect its
change and maintenance while creating favorable conditions inside the building. It
was also studied how to control the heating, ventilation and air conditioning system
taking into account the temperature and humidity in the room and on the street, the
issue of maintaining temperature and humidity in the living room was considered.

The study has been conducted since 2015, where many laboratory
experiments were conducted and practical results were obtained. The obtained
results fully revealed the goals and objectives set, formed the basis of the dissertation
work and were published in scientific publications, including the journals "Journal
of Theoretical and Applied Information Technology", "Turkish Journal of Electrical
Engineering & Computer Sciences”, "Computers, Materials & Continua”, included
in the Scopus database and Web of Science. The scientific works of the applicant
are published in the recommended publications of the Committee for control in the
field of education and Science of the Republic of Kazakhstan. Each part of this work
was reported at foreign and domestic conferences and seminars.

Scientific discoveries achieved by the researcher in the dissertation work:

- A mathematical model of a comfortable microclimate and a Smart Grid
model with the participation of multi-agent technologies were developed:;

- The architecture of a multi-agent electric power control and management
system was proposed;

- Neural network models have been adapted to ensure a comfortable
microclimate inside the building;

- Based on the developed mathematical modeling, it was found that the level
of comfort of the microclimate depends on standard energy saving mechanisms.




tn her research work, Altayeva A. B. showed her diligence, perseverance and
high theoretical and practical preparation for the development of new scientific
ideas.

In conclusion, I believe that Altayeva Aigerim Bakatkalievna's dissertation
work "Models and methods of developing a Smart Energy system based on multi-
agent technologies" meets all the requirements for the dissertation works of the
Control Committee of the Ministry of Education and Science of the Republic of
Kazakhstan in the specialty 6D070300 — "Information Systems" and deserves the
award of the PhD degree of Doctor of Philosophy in the specialty 6D070300 -
"Information Systems".
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OT3bIB
Ha IHCccepTaunonnyo pabory Anraesoii A.b.
«Models and methods of developing a Smart Energy system based on
multi-agent technologies»
NPEACTAB/ICHHYIO HA COHCKAHHME YYEHOH cTenenn 10KTopa puitocopun
PhD no cneunansnocrn
6D070300 — «Mndopmaunonusie Cuecrembi»

Huccepraunonnas pabora AnraeBoit A.B. nocssiena BonpocaM co3iaHus
KOM(pOPTHOrO MHKPOK/IMMaTta BHYTPH JKHIBIX TOMEIIEHHH C [pHMeHeHHeM
MYJIbTHAreHTHBIX TEXHOJIOTHI W HelpoHHbIX ceTeil. Obecnieuenue GraronpusTHOM
W KOM(OPTHON Cpeibl B KWIBIX 31aHUAX SBASETCS BaXHBIM BONpocoM. B
AMccepTalHoHHON paboTe ObUIM MOCTaBlIeHb! 3a/1a4K pa3paboTKU HOBBIX M0/IX0/I0B
ans  obecrieyeHuH KOMGBOPTHOCTH MHKPOKJAMMATa ¢ MeHblleH  3aTpaToii
MOTpedSeMbIX IHEPropecypcoB NpH COXpAaHEHWH G1aronpuSTHBIX YCAOBHI JUis
monei. OnnuM 13 Haubonee NOAXOASIINX METOA0B B pa3paboTKe NporpamMmbl
ABJIACTCA  MYJLTHAreHTHbIH 10/X0/l, TPH KOTOPOM CHCTEMa MOJIEJIHPYeTCs
MHOIHMH B3aUMO/ICACTBYIOUIMMH MHTE/LUICKTYAIbHBIMH areHTaMu JUISl pellieHHs
npobiemsl. beuia anantuposana HeliponHas ceTh uis 60J1ee TOUHBIX Pe3yJIbTATOB H
pazpaboTana MaTemaTHuyecKas Mo/iesib 1apaMeTPOB MHKPOK/IMMATa, BIHSIOIIHE HA
€€ M3MECHCHHE W TIOJUICPKAHHE NPH CO3/IaHHA ONaronpHATHBIX YCAOBHH BHYTPH
31aHus. Takxke GblI0 H3yueHO, KaK YNpaBisiTh CHCTEMOH OTOILICHHUS, BEHTHIALINM
H KOH/IHIIHOHMPOBAHHS C YYETOM TEMIIEpPaTyphl H BIAXHOCTH B MOMEIICHHH M Ha
Y/IMIE, pacCMOTPeH BOIIPOC COXPAHEHHS TEMIICPATYPhl M BJIAKHOCTH B JKHIIOM
MOMEUIEHHH.

Mccaenosanune nposomutes ¢ 2015 rosa, rie GbUIM NpoBe/ieHbI MHOKECTBO
1200pPaTOPHBIX IKCHEPHMEHTOB M GBUIM MOJNyYelbl TPAKTHYECKHE PE3YJIbTAThI.
[Tonyuennsie pe3ynbTaThl MOAHOCTLIO PACKPBUIM MOCTABICHHbIC [EIH W 3a/1a4M,
JETIK B OCHOBY JIHCCEPTAIMOHHON paboThl M ObUM ONyGIMKOBAHBI B HAYUHBIX
H3/laHHAX, B Tom uHcie B kypHanax "Journal of Theoretical and Applied
Information Technology”, "Turkish Journal of Electrical Engineering & Computer
Sciences”, "Computers, Materials & Continua”, Bxoasimx B 6a3y jaHHbIX Scopus
W Web of Science. Hayunble Tpyasl couckarens -ony6IMKoBaHbl B
PCKOMEH/IOBAHHBIX H3/IaHHAX KOMMTETA 110 KOHTpoto B cdepe obpazoBaHus M
nayku PK. Kaknas wyacts oToit pabothl n0kjanosan Ha 3apyOekHbIX M
OTEYECTBECHHBIX KOH(EPEHIIMAX U CeMUHApaXx.

Hayunbie OTKPBITHS, JIOCTHIHYTBIC HeeJe10BaTeiem B
JHccepTranHonnoi pabore:

- Bbma NDANNAO O T AU A ATARATHUANAIIAG ATATTA L Ak d AT L L AT T 2 A 1S LAt s s i Eh S r s



1 Mojiend SmartGrid ¢ yyacTHeM MyJIbTHAreHTHBIX TEXHOJIOTHH;

- bbl10 npejuioxkena apXMTeKTYpa MHOIOAreHTHON CHCTEMbI KOHTPOJIS U
YIIPaBJIEHHS JIEKTPOIHEPIrHEM;

- bbulM  ananTupoBaHbl MOJENM HEHPOHHBLIX ceTel Juls obecrneyeHus
KOM(pOPTHOIO MHKPOKJIMMATa BHYTPH 3/1aHHS;

- Ha ocHoBe pa3paboraHHOro MareMaTH4YecKoro MOJeIHPOBaHUS ObLIO
YCTaHOBJIEHO, HTO YpPOBEHb KOM(MOPTHOCTH MHMKPOK/IMMATa 3aBMCHT OT
CTAHJAPTHBIX MEXaHU3MOB JHeprochepekeHus.

B wnayuno wuccnenosarenbkoii pabore Anrtaesa A. b. nokasana cBoe
TPYJ10/11001e, YIIOPCTBO H BLICOKYIO TEOPETHYECKYIO U PAKTHYECKYIO MOJAMOTOBKY
K OCBOEHHIO HOBBIX HAYUYHBIX HJICH.

B 3akmiouenne, cuuraio, 4To AnccepraionHas pabota AsnrtaeBoil Alrepum
bakarkanuesnsl "Models and methods of developing a Smart Energy system based
on multi-agent technologies" coorsetcTByeT BeeM TpeGoBaHMAM, Npe/IbABIAEMbIM
K JaucceprauuoHHbiM paboram Komurera mno kourpomo MOH PK 1o
cnenmansHoct 6D070300 — «Mudopmaimonnsle CucTeMbl» M 3aciykKuBaeT
MpUCyXk/ieHus ydyeHoi crenenn PhD nokropa duiocopun no cneumansnoctu
6D070300 — “HUndopmaumontsie Cucrems”.

Hayunwiii koncynbranr,

JL.1.1., npogeccop W Yckenbaena P.K.
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