OT3bIB
Ha JUCCEPTAIIHOHHYIO padoTy OiTiM IJiirepim KaiipaTtkeizel «Mojiemu
H METOABI aBTOMATHYECKOH OOpabOTKH  HECTPYKTYpPHUPOBAHHOU
uHboOpManuu», NPEACTABICHHYI0O Ha COHUCKAaHHUE YYEHOH CTEleHHU
nokropa ¢uwrocobpuu (PhD) mo OIL: 8D06101 — «HTEUIEKTyalIbHEIC
CHUCTEMBI»

Juccepranus, BEIIOMHEHHAA OUTIM Oiirepim KalipaTKEI3EI, IpeICTaBIACT
coOOlf BCECTOpPOHHEE UCCIEAOBaHUE, IIOCBAMIEHHOE OJHOM U3 Hambolee
aKTyaJlbHBIX M  HayKOEMKHMX 3aJlad COBPEMEHHOM  JIMHI'BUCTHYECKOMU
uH(pOpMaTHKH - pa3paboOTKe KOMILJIEKCHONH apXUTEKTYpHl aBTOMaTH3UPOBAHHOM
00pabOTKH HECTPYKTYPHUPOBAaHHBIX TEKCTOB Ha Ka3aXCKOM S3BIKE C
HCIOJIb30BAHUEM COBPEMEHHBIX METOJOB HCKYCCTBEHHOI'O UHTEIUIEKTa U
MalmuHHOTo 00ydeHus. B ycrnoBusax nudporoii Tpanchopmanuu Kazaxcrana u
CTPEMUTEIBHOIO pocTa 00beMa TEKCTOBOM MHGpOpMAIMU Ha Ka3aXCKOM S3BIKE
BO3pacTaeT  HEOOXOJUMOCTH B  HOJHOUEHHBIX  NLP-uHCTpymeHTax,
aJJalTUPOBAHHBIX II0J] OCOOCHHOCTH Ka3aXCKoil Mop¢oJIoruH, CHHTaKCHUCa U
ceMaHTUKU. Ha ceropgHsinmHuil J€Hb, HECMOTPS Ha OT/ACIbHBIC HHHIIUATUBEI,
OTCYTCTBYIOT peEIIeHUs, CIOCOOHBIE B IIOJNHON Mepe OXBaTUTh 3aJlayu:
Mopdomorudeckoro amamusa, gacTepedHoil pasmeTku (POS), pacmosnaBaHus
uMeHoBaHHBIX cymHocTed (NER), cHHTakcHKoO-ceMaHTHYECKOTO aHalu3a,
IIOPOXKJICHUS CIOBO(OPM, BOIPOCHO-OTBETHBIX CHCTEM, OCHOBAaHHBIX Ha
crenuuKax arrJlOTHHATUBHOTO CTPOS Ka3aXCKoro A3bka. Pabora Oiitim O.K.
OTB€YAET Ha BBI30BBI BPEMEHH, IIpejyiaras apXUTEKTYPHO U JIMHTBUCTHYECKHU
BBIBEPEHHYIO MHOI'OYPOBHEBYIO CHCTEMY Ha CTBIKE KOMIIBIOTEPHOM
JIMHTBUCTUKY, HEMPOCETEBBIX TEXHOJNOTMM U HAIUOHAIBHOM SA3BIKOBOM
IIOJIUTUKU.

enpio uccepTanuoOHHON pPabOTHI ABIAECTCS IIOCTPOCHHE KOMIIIEKCHOM
UHTEILUIEKTy ATbHOU CUCTEMBI aBTOMaTHYECKOI 00paboTku
HECTPYKTYPHUPOBaHHOI TeKCTOBOI HHpOpMaIUU Ha Ka3aXCKOM A3BIKE Ha OCHOBE
COBPEMEHHBIX METOJOB TIIyOMHHOrO OOy4eHHs U  JIMHTBHCTHYECKOTO
MojienmupoBaHui. J[nsa AOCTIDKEHHS Neiu OBLIM PElIeHEl CIEAYIOIUME 3a/adu:
CO3/JaHHE MacCINTaOHOTO, IPEACTABUTEIBHOTO KOpIIyca Ka3aXCKUX TEKCTOB;
aBTOMAaTU3HpPOBaHHAs OYHCTKAa, HOPMaJIH3allusi U CTPYKTYpPUpPOBaHUE JIaHHBIX;
noctpoeane POS-mozemn ¢ yueToM MOpQOIOrHYECKHX OCOOCHHOCTEH;
peamuzanus COOCTBEHHOTO MOpPQOJIOTrHYEeCKOr0 aHalu3aTopa M TIeHepaTopa
cioBodopm, obyuenue mojpeneii NER, oOnenuHeHHe BceX KOMIIOHEHTOB B
equayo oubmuorexky QNLP. CTpykTypa AuccepTanmuy BKIIOYAET JIOTHYECKU
B3aUMOCBSI3aHHBIE TJIaBBl, IIEPEXOJAINHE OT TEOPETUYECKUX OCHOB K
IPUKIAJHON peald3alliy: IIOCTaHOBKA 3aJladd U OOOCHOBAaHUE TEMBI; aHAIU3
COCTOSIHHA o00nacTH; co3faHue U o0paboTka KopIyca; pealu3ainus
MOp(}OIOrUYeCcKOro aHaau3aTopa; IOCTPOEHHE U OOydeHHe HeHpOCeTeBHIX
MoOJieNIel; HHTErpalys B OMOIHOTEKY U SKCIIEpUMEHTaIbHasA IIPOBEPKA.



Haydynasg HOBH3Ha HCCIEJIOBaHUS 3aKIIOYAeTCs B IIOCTPOCHUM IIEPBOU
KOMIUIEKCHOHN apxXuTekTypsl NLP-6ubmuorexu QNLP ¢ moiepkkoii moJIHOTO
nuKIa o0pabOTKM  Ka3aXCKMX TEKCTOB. Pa3spaboTaH  OpUTHHAIIEHEBII
Mop¢doanamuzaTop u reHepaTop cioBodopm, peanuzoBad KazBERT + BiLSTM
+ CRF pgna POS u NER, co3gan BpydHYIO pa3MEYEHHBIN KOPILYC,
¢dbopmanzoBaHa CTPYKTypa Ka3axCKoi MOp(OIOTUH U IIPEAIOKEHE] allTOPUTMEI
JUHTBUCTUYECKOTO aHAIH3a.

IIpakTHgeckast 3HAYUMOCTH pabOTHI IOATBEPXKAAETCA TEM, YTO OUOIHOTEKA
QNLP yxe nmpuMeHseTCs B Hay4YHBIX, 00pa30BaTENbHBIX U TEXHOJIOTHYECKUX
IIPOEKTAX, BKJIIOYas aHAIM3 COLHAJIBHBIX CeTel, aBTOMaTUYECKYIO IPOBEPKY
IIUCEMEHHBIX paboT, pacio3HaBaHHE TEM U CYITHOCTEH B HOBOCTAX, T€HEPAITUIO
Ka3axXCKUX OTBETOB B dYar-Oorax. Bce MoAymu  IpOTECTUPOBAHEI,
CONPOBOXKIAIOTCS JOKYMEHTAlUE U OTKPBITBIM HCXOJHBEIM KOJOM, YTO
IIOATBEP)K/Ia€T  BHICOKMH  YpOBE€Hb pealu3alid U [OPUTOAHOCTh K
THPAXXUPOBAHUIO.

Juccepranus HanmucaHa Ha BBICOKOM HAayYHOM YPOBHE, JIOTHYHO
CTPYKTYpUpOBaHa, CHaO)X€Ha HaIVIAHBIMH JUarpaMMaMi, TaOIuIaMu,
rpa¢uKaMy, JHUHTBUCTUYECKUMH IIpUMepaMd U OllokaMu Koga. ABTOp
JIEMOHCTPUPYET TINIyOOKOE€ TOHHMaHHE KaK JUHIBUCTHUYECKUX, TaK U
TEXHUYECKHUX aCIIEKTOB 3aJ1a4, HCIIOIb3YyeT MUPOKUIl HHCTPYMEHTapUH aHalu3a,
COOMIOIaeT aKaJeMUYEeCKHH CTUIb H3JIOXKEHUA. Pe3ynbTaThl HUCClIeOoBaHUA
IIpeACTaBICHE B MyOJIUKAIUAX B PEIEH3UPYEMBIX JXypHaAJaX U JOKIAJax Ha
MEXIyHApOJIHEIX KOH(EpEeHIUAX, YTO CBUJECTEILCTBYET O IIPU3HAHUU HX
Hay49HOU I[€HHOCTH.

Y4uThBasg BBIIIECIOXKEHHOE, CYUTAl0, 9YTO JOKTOpCKasg JuccepTanusd
«Mojilenu U MeTOJABl aBTOMAaTHYECKOll 00pabOTKH HECTPYKTYpHUpPOBaHHOMU
uHbOpMamUm»  ABISMETCS  3aKOHYEHHOH  CaMOCTOATENbHOM  HaydHO-
HcCIIeIOBaTENhCKON paboroii, OTBeYaloen BCEM TpeOOBaHUAM
IpEABABIAEMBIM K JUCCEPTAIIMOHHEIM paboTaM 110 JAHHOU CIIEIIUAIBHOCTH, a €€
aBTop OHTIM OiirepiMm KaHpaTKbI3bl 3aCIyXHUBaeT NPUCYXKJCHUA YYECHOU
crereHu Aoktopa ¢uirocoduu (PhD) mo OIL: 8D06101 — «MHTEIEKTYyaIBHEBIE
CHCTEMBI»

Catridanauena PJOK.
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REVIEW
on the PhD thesis by Aitim Aigerim Kairatkyzy
entitled "Models and methods for the automatic processing of

unstructured information", submitted for the degree of Doctor of
Philosophy (PhD) in the EP 8D06101 — Clever Systems

The thesis presented by Aitim Aigerim Kairatkyzy is a comprehensive
research study focused on one of the most relevant and technologically
demanding problems in modern computational linguistics - the development
of an integrated architecture for the automated processing of unstructured
Kazakh-language texts using advanced methods of artificial intelligence and
machine learning.

In the context of Kazakhstan’s ongoing digital transformation and the
rapid growth in the volume of Kazakh-language textual data (media, blogs,
governmental services, educational and legal documents), there is a pressing
need for robust NLP tools that are tailored to the morphological, syntactic, and
semantic features of the Kazakh language. To date, despite several partial
initiatives, no complete solutions exist that adequately address the full range
of tasks including morphological analysis, part-of-speech (POS) tagging,
named entity recognition (NER), syntactic-semantic parsing, word form
generation, and question answering - especially considering the agglutinative
nature of the Kazakh language.

The work of Aitim A.K. responds to this urgent demand by proposing a
linguistically and architecturally sound multi-level system situated at the
intersection of computational linguistics, neural network technologies, and
national language development strategies.

The aim of the thesis is to construct a comprehensive intelligent system
for the automatic processing of unstructured Kazakh-language textual
information based on modern deep learning methods and linguistic modeling.
To achieve this, the following objectives were addressed: the creation of a
large, representative corpus of Kazakh texts; automated cleaning,
normalization, and structuring of data; development of a POS tagging model
accounting for Kazakh morphological features; implementation of a custom
morphological analyzer and word form generator; training of models for NER,
semantic role labeling (SRL), and coreference resolution; and the integration
of all components into a unified library called QNLP. The thesis is structured
into logically connected chapters progressing from theoretical foundations to
practical implementation: problem formulation and motivation; review of
existing approaches; corpus construction and preprocessing; development of a
morphological analyzer; design and training of neural models; and finally,
integration into the QNLP library with extensive experimental evaluation.



The scientific novelty of the research lies in the development of the first
comprehensive NLP library for Kazakh - QNLP, supporting the full pipeline
of text processing. The work introduces an original morphological analyzer
and word form generator, adapts KazBERT + BiLSTM + CRF for POS and
NER tasks, and builds a manually annotated corpus for training and evaluation.
Additionally, the author formalized the structure of Kazakh morphology and
proposed linguistically informed analytical algorithms.

The practical significance of the work is demonstrated by the fact that
QNLP is already being used in scientific, educational, and technological
projects, including social media analysis, automated evaluation of student
writing, topic and entity recognition in news media, and Kazakh-language
chatbot systems. All modules have been tested, include proper documentation,
and are distributed as open-source software - indicating a high level of
implementation readiness and potential for wide-scale deployment.

The thesis is written to a high scientific standard, logically organized, and
supported with clear diagrams, tables, charts, linguistic examples, and code
snippets. The author demonstrates deep understanding of both the linguistic
and technical aspects of the problem, applies a wide range of analytical tools,
and maintains a formal academic style. The research results have been
published in peer-reviewed journals and presented at international
conferences, confirming their recognition and value to the scientific
community.

Based on the above, I conclude that the dissertation "Models and methods
for the automatic processing of unstructured information" is a completed
independent research work that fully meets the standards for dissertations in
this specialty. The author, Aitim Aigerim Kairatkyzy, fully deserves to be
awarded the degree of Doctor of Philosophy (PhD) in the EP 8D06101 —
Clever Systems. -
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