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PhD thesis review report

Review report for the PhD thesis, submitted by Daurenbayeva Nurkamilya Aldangarovna, from
International Information Technology University, Kazakhstan, for the PhD in 8D06102 — Computer and
Software Engineering.

The thesis analyses, discusses and proposes models for monitoring and detecting faults in
microclimate in different environments. The thesis contains an extensive review of the state of the art. An
adequate hardware complex is also described and used for data collection in real environments.

After data collection, different data analysis techniques are used to perform a detailed exploratory
data analysis, including different statistical and visualization tools. Data are also transformed, cleaned and
prepared for modeling.

After exploratory data analysis and transformation, different machine learning tools are used to
detect discrepant samples and hence identify possible faults.

In general the document is well structured, reads well and writing is clear. The topics are well
introduced, the methods are sufficiently described, the results are coherent and there is sufficient depth in
the analysis. A number of different techniques are used, and they were chosen adequately for the purpose.

The results are sufficiently discussed and compared to the state of the art. The main contributions to
the state of the art are relevant and they are clearly highlighted in the document. A notorious fact is that the
the student followed the steps of the data analysis process, from problem understanding to analysis of the
results, including own data collection in two different environments, for comparison and a deeper analysis
of the problem at stake.

The student has also published one review paper in an international Q1 journal and several other
papers in other scientific forums.

In this context, my opinion is that the work has merit, considering the novelty, the diversity of
experiments and the relevance of the topic. Therefore it is ready to proceed to thesis defense where the
student deserves to be awarded the degree of Doctor of Philosophy (PhD) in the field of Computer and
Software Engineering, under educational program 8D06102.

Coimbra, Portugal, 22 April 2025
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Misec

Or3biB Ha auCccepTanmIo Ha conckanue crenenn aokTopa Gpuiaocodun (PhD)

OT3bIB Ha JIOKTOPCKYIO IMCCEPTALHIO, npexcrasnennHyio Jlaypentaesoit Hypkamunei AnaanrapoBHOM
u3 MexayHapoaHOrO yHMBEpCHTETA MHPOPMALMOHHBIX TeXHONOrui, Ka3axcraH, Ha COMCKaHHE YYeHOH
cTenenu aokropa Gpunocodun no cneunansroctd 8D06102 - KoMnpioTepHast H NpOrpaMMHas HEKEHEPHS.

B nuccepranmn ananmsmpyiorcs, obcykmaotes NpeUIaraloTcss MOACIH JJI1 MOHHTODHHIAa H
00HapyxeHHs OmHOOK MAKPOKIMMaTa B PasHUHBIX cpeax. B mnccepraumn coepxutes noapobHeii 0630p
COBPEMEHHOTO COCTOSIHMA. Takike ONHCHIBACTCS COOTBETCTBYIONIMH AaNMapaTHBIA KOMIUIEKC, KOTODBIH
MCTONB3YeTCs UL COOpa JAaHHBIX B PEATBHBIX YCIOBHAX.

Ilocne c6opa NaHHBIX HCMONB3YIOTCS PA3IMYHBIC METOABl AHANM3A JAHHBIX JUIS BBHIOJHEHHA
NOAPOOHOrO HMCCNENIOBATENBCKOTO AHANH3A NAHHBIX, BKTIOYAS DA3THYHBIE MHCTPYMEHTHI CTATHCTHKH H
BH3yanu3auuu. Jlanubie Takoke npeobpasyloTces, OYHINAIOTCA M NIOATOTABIMBAIOTCA /1A MOJETHPOBAHHA.

Ilocne mnpensapurenbHoro aHanusa M npeoGpa3soBaHHMs MAHHBIX HCHONMB3YIOTCH —PA3JIHUHBIC
HHCTPYMEHTBI MaIIMHHOro 00y4eHus 111 0OHapyKeH!s OMHGOK B BEIGOPKAX M, CIE€IOBATEIBHO, BhISABICHHAS
BO3MOXHBIX OLIMOOK.

B 1es10M JOKYMEHT XOpOIIO CTPYKTYPHPOB2H, JIEFKO YHTACTCSA H HAIMMCAH MOHATHBIM S3BIKOM. TeMEI
XOpOIIO M3JI0KEHBI, METOAB AOCTAaTOYHO TOAPOOHO ONMCAHBI, PE3YJbTATHl TOCIICAOBATENbBHE U aHAIU3
J0CTaTo4YHO riryOokuit. Mcnomb3yeTcs psaa pasinyHbIX METOMHK, KOTOPhIE ObUTH MOA0GPaHBI B COOTBETCTBHH
C MOCTABJICHHOMH LEJIBIO.

PesynbTaTbl 10CTaTO4HO NOAPOOHO 0GCYIHKAECHbBI K CONOCTABJICHB! ¢ COBPEMEHHBIM YPOBHEM TEXHHUKH.
OcCHOBHBIC BKJANbl B TNOBHINEHUE YPOBHA TEXHHKH ABIAIOTCA AKTYAIbHBIMH, H OHM YETKO BbICJICHH B
noxymenTe. OOUIEH3BECTHHIM (AKTOM SBISETCS TO, YTO JOKTOPAHT MPOLIEN BCE STAlbl MPOLECCa AHAIH3A
JaHHBIX, OT TIOHMMaHHA MPOGIEMBI [0 aHATM3a PE3YJILTATOB, BKIIOYast CO0Op COGCTBEHHEBIX JaHHBIX B IBYX
pasHbIX Cpe/ax, Uia CpaBHEHHs U 6osiee TIyOOKOTO aHaIM3a OCTABJIEHHOM NPOGIeMBl.

JIOKTOpaHT TaKke onybiuKoBa 0030PHYIO CTaThIO B MEXKIYHAPOJHOM KypHANE QI u neckonbKoO
JPYTHX CTAaTeil Ha APYTHX HAYIHBIX KOHPEPEHIMAX.

B #aHHOM KOHTEKCTE, 10 MOEMY MHEHHIO, pab0Ta NPEACTABIsSeT HAYYHYIO LEHHOCTH C YYEeTOM ee
HOBH3HBI, Pa3HO00pasna KCIEPUMEHTOB M aKTYalbHOCTH TeMbl. Takum o0pa3som, oHa rorosa k 3aIuTe
JMCCEPTALMK, MO PE3YIbTaTaM KOTOPOH JOKTOPAHT 3acCiyXMBA€T TNPHCYXACHHA CTENeHH IOKTOpa
¢unocodmn (PhD) no o6pasosaresnsHoii nporpamme 8D06102 Kommbiorephas n nporpammuas HHXEHEPHS.

Koumbpa, Ilopmyzanus, 22 anpens 2025 200a

Mameyc Mendec Tonnucano: MATEYC JAHHEJI AJIMERIA MEHJIEC

HpentudurauHoHusii Homep: 11238412
op, doxkmop ¢nuiocoghuu (PhD),
Ilpogpeccop, P guisocogia (EnL) Jlata: 22.04.2025 22:03:33 +0100

2CCOP-KOOPOUHAMO),
npo¢“‘0p ’\oop # 5 B CARTAD DE CIDADAD
Kagpeopa unghopmamuiu u CucmemMnon unicenepuu ( see e

[lIxona unxcenepuu Koumbpa
[Tonumexnuyeckuti ynueepcumem Koumbper,

Ilopmyeanus



IMoanucano u Bee TOANHUCH U IEHCTBUTEIIbHEI IMasens ans nonnucn

HNoanucu
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JlwanocTs nommucanTa NOATBEPKICHA
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