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REVIEW
on the PhD thesis by Daurenbayeva Nurkamilya Aldangarovna entitled
«Smart fault detection system for building microclimate control» submitted
for the degree of Doctor of Philosophy (PhD) in the EP
8D06102 — «Computer and Software Engineeringy

This PhD thesis examines the issues of microclimate control in buildings to
ensure living comfort, energy efficiency and environmental sustainability. At the
same time, the focus of the work is on identifying faults in the control system that
occur due to various reasons.

The main computer technologies and methods used in the work, such as
machine learning methods and data mining, allow you to accurately identify and
diagnose faults in real time.

The doctoral student conducted a number of experiments to collect data on
the values of microclimate parameters. At the same time, experimental verification
and implementation in real conditions demonstrated the effectiveness and practical
applicability of the developed intelligent system.

During the work, Nurkamilya Daurenbayeva demonstrated a fairly high

level of scientific maturity, responsibility and desire for an in-depth study of the
Issues posed.

PhD student Nurkamilya Daurenbayeva showed a high degree of
independence in her work. She not only knows how to set clear research goals, but
also successfully implements them. All stages of the work, from collecting data in
experiments to analyzing the results, were carried out in strict accordance with
scientific standards and within the agreed iime frame.

Nurkamilya Daurenbayeva has always shown initiative in searching for new
approaches in machine learning methods, as well as when conducting experiments,
she independently designed hardware devices and successfully analyzed the results
obtained, which, in general, demonstrates her ability to effectively solve scientific
problems.

PhD student Nurkamilya Daurenbayeva has always adhered to high
standards of scientific ethics and professionalism in her work. Her approach to
carrying out scientific research was distinguished by conscientiousness and
attention to detail. She has published in co-authorship the articles in Internationally
ranked journals and presented papers at internationai scientific conferences, as well
as at international and local seminars.

In general, working with Nurkamllya Daurenbayeva was very productive,
and I am proud to be her scientific supervisor. She has all the necessary qualities
for successful completion of her doctoral work and further scientific career.
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I believe that the PhD thesis «Smart fault detection system for building
microclimate controly, submitted for the degree of Doctor of Philosophy (PhD) in
the EP 8D06102 «Computer and Software Engineering» is a completed
independent research work that meets all the requirements for PhD thesis. The
author Daurenbayeva Nurkamilya Aldangarovna deserves to be awarded
academic degree of Doctor of Philosophy (PhD) in the EP: 8D06102 — «Computer

and Scoftware Engineeringy.

Scientific consultant

Doctor of Physical and Mathematical Sciences,
Associate Professor
Information Systems Department,

SDU University




OT3bIB
Ha quccepTaloHHyro padory Jdaypenb6aeBoii Hypkamuin AjgaHrapoBHbI
«MHTeIeK Ty alIbHasl cUCTeMa AUAarHOCTUPOBAHUS OLIMOOK ISl YIIPaBJICHUS
MUKPOKJIMMATOM 3JJaHUH», IPEICTABJICHHYIO Ha COUCKAHHE YUEHOM CTEIEHU
nokropa guinocoduu (PhD) mo o6pa3oBarenbHO ITporpaMme:
8D06102 — «Komnbrorepnas u IIporpammuas MHxeHepuUs»

B naHHOH IuccepTalMOHHOM paboTe HCCIIEeAYIOTCS BOIPOCHI YIpPaBJICHUs
MHUKPOKJIMMATOM B 3IOaHUAX I oOecrieyeHuss KoMdopra MPOKHUBaHUA,
SHEProd((MEKTUBHOCTU U IKOJIOTHYECKON ycToiunBOCTH. ITpu 3TOM (hoKyC pabOThI
COCpPE€IOTOYCH Ha BBISIBJIECHUU HEUCIPABHOCTENM B CUCTEME YIIPaBJICHHUS, KOTOPBIC
BO3HUKAIOT B CUJTY Pa3HbIX IPUYHH.

OCHOBHBIE KOMIIbIOTEPHBIE TEXHOJIOTMH U METO/BI, IpUMEHsIeMbIe B paboTe,
TaKHe KaK METOJbl MAILIMHHOIO OOy4YEeHHUs] U MHTEJJIEKTYaJIbHbIM aHAJINU3 JaHHBIX,
MO3BOJIAIOT TOYHO MICHTU(MULUMPOBATH M JUArHOCTUPOBATh HEUCIIPAaBHOCTH B
peXHUMe peajibHOr0 BPEMEHHU.

JIOKTOpaHTOM TIIpOBEAEH psif SKCIEPUMEHTOB MO CcOOpy [HdaHHBIX O
3HAQUCHHUSIX [TapaMeTpOB MUKpoOKJMMaTa. [Ipu 3ToM 3KCriepuMeHTaIbHas IIpOBEpKa
U BHEAPEHUE B peajibHBIX YCJIOBHAX MPOJEMOHCTPpUPOBAIU 3((EKTUBHOCTH HU
[IPaKTUUECKY0 IPUMEHUMOCTh pa3pabOTaHHOM UHTEJIJIEKTYaJIbHOU CUCTEMEI.

B xone pabotsl /laypenbaeBa H.A. nposiBujiia JOBOJIBHO BBICOKHUU YPOBEHB
HAay4YHOH 3peJIOCTH, OTBETCTBEHHOCTU M CTPEMJICHHUS K YIIIyOJIEHHOMY HU3YYEHUIO
[TOCTaBJIEHHBIX BOIIPOCOB.

Jloktopant  JlaypenOaesa  H.A.  1oka3zajia  BBICOKYK)  CTEIEHb
CaMOCTOSITEJIbHOCTH B padore. OHa HE TOJBKO YMEET CTaBUTh YETKIE
HCClieJIOBaTeIbCKUE 1ieJId, HO M YCIEeUIHO HX peanusyer. Bce atanbl padoTHI,
HayuMHas OT cOopa JIaHHBIX B DJKCIEpPUMEHTaX U 3aKaH4yuhBas aHAIU30M
pe3yJbTaTOB, BBIINOIHAJIUCH B CTPOI'OM COOTBETCTBMH C HAy4YHBIMM CTaHAApTaMHU M
B OFOBOPEHHbBIE CPOKH.

JlaypenOaeBa H.A. Bcerga mnposBisula HWHULMATHBY B IIOMCKE HOBBIX
[MOIXOJOB B METOJaX MAIIMHHOIO OOy4YeHHus, a TakKKe TIIpu IPOBEACHUH
SKCIIEPUMEHTOB, IPOEKTUPOBajia CaMOCTOSITE/IbHO arrapaTHble YCTPOWCTBA U
YCIIEIIHO aHAJIM3MpOBaJia MOJIyYE€HHBIE PE3yJIbTaThl, YTO, B LIEJIOM, JEMOHCTPUPYET
ee CIIOCOOHOCTB A(PPEKTUBHO pelIaTh HAYUYHbIC 3aJa4H.

JloxTopaHT Jlaypenbaesa H.A. B pabore Bcerja npuaepxuBangach BHICOKHUX
CTaHJI[apTOB HAYYHOM DTHUKM U MpodeccuoHanndMa. Ee moaxoa X BBIITOJIHEHHUIO
HAay4YHbIX HCCJIeJOBAaHMM OTJIMYaAJICS JOOPOCOBECTHOCTBIO M BHHMAHUEM K
neransiM. Elo B coaBropcTBe ObUIM ONMYOJMKOBAHBI CTATbU B MEXIYHAPOIAHBIX
PEUTHUHIOBBIX KYpHajlaX ¥ MPEe3eHTOBAHbI JIOKJIA bl HA MEXIYHAPOAHBIX HAyYHBIX
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KOH(EpeHLUsIX, a TaKK€ Ha MEXIYHApPOAHBIX M JIOKAJIbHBIX CEMHHapax, 4TO
CBUJIETEILCTBYET O NIPHM3HAHUN HayUYHOM LIEHHOCTH MPEACTaBICHHON paOOTHI.

B uenom, pabora ¢ JlaypenbaeBoit H.A. Obuia ouyeHs NPOAYKTHBHOH, U 5
FOP>KyCh T€M, YTO SIBJISIIOCH €€ Hay4yHbIM pykoBoauTesneM. OHa oOjagaeT BCeMH
HeOOXOAUMBIMM KauyeCTBAMH JUIsSl YCIIEIIHOTO 3aBepILEeHUs TOKTOPCKONW pabOoThI U
JNaJIbHEUIIIEH HaYYHOU Kapbephl.

Cunraro, 4TO [IHUccepTauroHHass pabdorta «VIHTE/UIEKTyalbHas CHCTEMa
JIMarHOCTUPOBAHUS OWIMOOK IS  YIpaBJIeHUWs MUKPOKIMMATOM  3JIaHUN,
NpeACTaBJICHHYIO Ha COMCKaHHEe y4eHOH crerneHu aokropa ¢uiocopuu (PhD) mo
OIl 8D06102 «Komnprorepunas u Ilporpammuas MuxeHepus»  ABIISAETCA
3aKOHYEHHOM  CaMOCTOSITEJIbHOM Hay4YHO-MCCJIEOBATEIbCKOU pabOTOH,
OTBEYaiOLel BCeM TpeOOBaHUSIM MPEabIBISEMBIM K AUCCEPTALMOHHBIM padoTaMm,
a ee aBrop JlaypenOaeBa Hypxamuiasa - AjgaHrapoBHa 3acCly>XHBacT
IPUCYXOCHUS YYEeHOM cTenenu mokropa dmiocodun (PhD) nmo oOpasoBaTenbHOM
nporpamme: 8D06102 — «Komnerorepnas u IIporpammuas MHXeHEpus.

Hay4yHbIN KOHCYJIBTAHT:
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