OT3bIB
Ha JUCCEPTAIIHOHHYIO padoTy OiTiM Iiirepim KaiipaTkeizel «Mojiemu
H METOABI aBTOMATHYECKOH 00pabOTKH  HECTPYKTYpPHPOBAHHOM
uHGOpMAINK», IIPEJCTABICHHYI0O Ha COHCKAaHHE YYEHOH CTEIICHH
noktopa ¢urocobpuu (PhD) mo OIL: 8D06101 — «HTEUIEKTyalIbHEIC
CHCTEMED»

IIpencrapnennas pucceptanusa OiriM O.K. SABISEeTCA ITOJIHOLICHHBIM,
CaMOCTOSATEIFHBIM U aKTyaJIbHBIM Hay9HBIM HCCIEJOBAaHUEM, BRIIIOJTHEHHEIM Ha
BEICOKOM aKaJleMH9ecKoM ypoBHe. PaboTa mocesieHa pa3zpaboTke Mozenel u
METOJOB aBTOMATHYECKOll 00pabOTKU HECTPYKTYpHUPOBAaHHOH TEKCTOBOM
uH(popManUK Ha Ka3aXCKOM SA3BIKE, UTO IPEACTABIAET cCOOOM KpaliHe BaXKHYIO U
CBOCBPEMECHHYIO 33Jlady B 00JacTH KOMIBIOTEpHOM JIMHTBUCTUKH U
UHTEIJIEKTYIBHBIX CUCTEM.

CoBpeMeHHas MHpOBas MPaKTHKa B 00JIaCTH UCKYCCTBEHHOT'O MHTEJUIEKTa
JIEMOHCTPUPYET YCTOMYUBYIO TEHJICHIIMIO K PAacHIMPEHHUIO S3BIKOBOTO OXBaTa
nmudpoBeix  cucteM. OpHako IS MHOTHX  aITJIIOTHHATHUBHEIX U
c1ab000eCIEYEHHBIX PECYPCOB SA3BIKOB, TAaKUX KaK Ka3aXCKUU, MO-TIPEXKHEMY
OTCYTCTBYIOT  KadeCTBEHHBIC, OTKPBITBIE U  INOJHO(QYHKIIHMOHAILHEIE
UHCTPYMEHTHI JUIS aBTOMaTUYECKOll 00pabGoTku TekcToB. JluccepTranuoHHas
pabota Olitim O.K. oTBeuaeT Ha 3TOT BBI30B, IIpe/IIaras KOMILJIEKCHOE pEeNICHHE,
OXBaTHIBAIOII[EE BCE€ OCHOBHBIE YPOBHH JIMHTBHCTUYECKOTO aHalH3a: OT
MOpP(GOIIOTHY 0 CEMAHTHKH.

B paMxax juccepTamuu pa3paboTaH IOJHBIM CTEK HHTEIIEKTYaJIbHBIX
Moaylel: Mmopdonorudeckuii aHanmu3 U TeHepalusd, dacTepedHas pa3MeTKa
(POS), pacnoznaBanue uMeHOBaHHBIX cymHocTel (NER), cemanTHuYeckas
poneBas pasmerka (SRL), paspemenue kxopedepenmuu. OcobGoe BHHMaHHE
YACIEHO aJanTallud COBPEMEHHBIX HEHPOCETEBBIX apXUTEKTYp, TaKUX Kak
KazBERT, BiLSTM+CRF wu TpaHchopMepHEIE MOJIEId, K CTPYKType
Ka3aXCKoOro f3pIka. Peamu3oBaH aBTOPCKUM MOpPQOIOTHYECKUH T'eHepaTop C
y4ETOM  KOPHEBOH  CTpYKTYyphHl, cyddukcanuu, CHHFapMOHH3Ma U
MOP(OHOIOTHYECKUX IPABHUIL

Crnenyer 0oco00 OTMETHTh OPUTHHAIBHYIO pa3pabOTKy — OHOIHOTEKY
QNLP, npeacraBisionyro coboifi MOIYIBHYIO, PacCHIUPACMYI0O U OTKPEITYIO
cucreMy i KomiuiekcHOH NLP-oO0paGoTku ka3aXckux TekcToB. JlaHHas
OubIUoTEKa YK€ MPUMEHAETCA B pAJie 00pa3oBaTEIbHBIX U UCCIE0BATEIHCKUX
IIPOEKTOB, a TaKKe JEMOHCTPUPYET NOTEHIHAl JIi IIPOMBIILICHHOIO
IIPUMEHEHUS B 33/ladaX HHTEJUIEKTYalbHOTO aHali3a TEKCTOB Ha Ka3aXCKOM
A3BIKE.

Juccepramus  oTiM4aeTcsi BBICOKOM HaydHOM M = METOJAUYECKOU
IpOpabOTaHHOCTBIO. ABTOp CaMOCTOSTEIHHO  BBINOJHUJIA BCE  JTalbl
UCCleI0BaHUA — OT cOOpa U MPEenpoIeCCHHTa TEKCTOBOr0O KopIryca 0 00ydeHus,
BalIJIalliU U CPaBHUTEIBHOIO aHailu3a Mojenei. Bce mocTpoeHHBIE MOIyIH



IIPOTECTUPOBAHBl Ha CIICNUAJIBFHO pa3MEYeHHOM KOpIIyce, a pe3yJbTaThl
OIICHEHBI C HUCIIONB30BaHHEM coBpeMeHHEIX MeTpuk (F1, Accuracy u ap.). B
paboTe COONIOAEHBI TPeOOBAaHUA HAYYHOH JOOPOCOBECTHOCTH, a KIIIOYEBBIC
pe3yJIbTaThl IIPEJICTABICHH B IIYOJIUKAIUAX B MEXJIYHAPOIAHBIX HAYYHBIX
JKypHaJlax ¥ Ha KOH(epeHITUAX.

Kak 3apyOexHBIi Hay4YHBII KOHCYJIBTAaHT, S MOIY C YBEPECHHOCTHIO
OTMETHUTH BBICOKHU YPOBEHH CAaMOCTOSATEILHOCTH, aKaJEeMUIECKON 3PEIOCTH U
HCCIIEIOBATEIhLCKOTO MBIILJICHUS COHUCKATEI. OHUTIM o.K.
IIPOJEMOHCTPHUpOBalIa TNIyOOKOE€ IMOHMMAaHHUE KaK JUHIBHCTHYECKUX, TaK H
BEUUCIHUTENBHBIX AaCIEKTOB HccleayeMoi mpobieMel. EE  crmocoOHOCTH
HHTETPUPOBATH 3HAHUA B 00JIACTU MPUKJIIATHON JIMHIBUCTHKH U UCKYCCTBEHHOT'O
HHTEILICKTa Ha IIPAKTHKE COOTBETCTBYET JIYUIITUM MEXKTYHAPOIHEIM CTaHIapTaM
noaroroBku PhD-uccnenosarenei.

YuuTsiBasg BBIIIECIOKEHHOE, CYUTA0, YTO JAOKTOPCKasA JgUCCEpTaIuA
«Mopmenn H MeTOAbI ABTOMATHYECKOH 00padO0TKH HECTPYKTYPHPOBAHHOM
uHdopMamum»  ABIAETCA  3aKOHYEHHOH  CaMOCTOATEILHOM  HaydHO-
HCCIEOBATEIECKOU paboroii, OTBeYaroNel BCEM TpeOOBaHUAM
IPEABABIAEMBIM K JUCCEPTAIIHOHHEIM padoTaM I10 IAaHHOU CIIEIUAIEHOCTH, a €€
aBpTOp OHTIM 9JHrepiMm KalpaTKbI3bl 3aCIyXHBAcT INPUCYXKICHHUSA YYECHOU
crerieHu Aoktopa ¢pmrocoduu (PhD) mo OII: 8D06101 — «HHTEIUIEKTYalILHEIE
CHUCTEMBD)
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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 presented thesis by Aitim A.K. is a full-fledged, independent and
relevant scientific research performed at a high academic level. The work is
devoted to the development of models and methods for automatic processing of
unstructured textual information in the Kazakh language, which is an extremely
important and timely task in the field of computational linguistics and intelligent
systems.

Modern world practice in the field of artificial intelligence demonstrates a
steady trend towards expanding the linguistic coverage of digital systems.
However, many agglutinative and low-resource languages, such as Kazakh, still
lack high-quality, open and fully functional tools for automatic text processing.
Author's dissertation responds to this challenge by offering a comprehensive
solution covering all major levels of linguistic analysis, from morphology to
semantics.

Within the framework of the dissertation, a full stack of intelligent modules
was developed: morphological analysis and generation, partial markup (POS),
named entity recognition (NER), semantic role labeling (SRL), coreference
resolution. Special attention is paid to the adaptation of modern neural network
architectures such as KazBERT, BiLSTM+CRF and transformer models to the
structure of the Kazakh language. The author's morphological generator is
implemented taking into account the root structure, suffixation, synharmonism
and morphological rules.

Special mention should be made of the original development — the QNLP
library, which is a modular, extensible and open system for complex NLP
processing of Kazakh texts. This library is already used in a number of
educational and research projects, and also demonstrates the potential for
industrial applications in the tasks of intellectual analysis of texts in the Kazakh
language.

The dissertation is characterized by high scientific and methodological
elaboration. The author independently completed all the stages of the research —
from the collection and preprocessing of the text corpus to training, validation
and comparative analysis of models. All built modules have been tested on a
specially marked case, and the results have been evaluated using modern metrics
(F1, Accuracy). The work meets the requirements of scientific integrity, and key
results are presented in publications in international scientific journals and
conferences.

As a foreign consultant, I can confidently note the high level of
independence, academic maturity and research thinking of the applicant. Aitim



A K. demonstrated a deep understanding of both the linguistic and computational
aspects of the problem under study. Her ability to integrate knowledge in the field
of applied linguistics and artificial intelligence in practice meets the best
international standards for the training of PhD researchers.

Considering the above, I believe that the doctoral thesis "Models and
methods for the automatic processing of unstructured information" is a
completed independent research work that meets all the requirements of the
dissertations in this specialty, and its author is Aitim Aigerim Kairatkyzy
deserves to be awarded the degree of Doctor of Philosophy (PhD) in the EP:
8D06101 — "Clever Systems".
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