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Ne  (Criteria Eligibility (please select one Justification of the official reviewer’s position
answer option)
1 | The topic of the 1.1 Compliance with priority areas | The dissertation corresponds to the objectives of the following state programs:
thesis (as of the date of scientific development or 1. The National Project “Digital Kazakhstan”, approved by the Resolution of the
of its approval) government programs: Government of the Republic of Kazakhstan dated December 12, 2017, No. 827.

corresponds to the
directions of
scientific
development and/or
government
programs

2. The Concept for the Development of Language Policy of the Republic of
Kazakhstan for 2023-2029, approved by the Decree of the President of the
Republic of Kazakhstan dated May 5, 2023, No. 1.

3. The Strategic Development Plan of the Republic of Kazakhstan until 2025,
approved by the Decree of the President of the Republic of Kazakhstan dated
February 15, 2018, No. 636.

4. The Concept for the Development of Science in the Republic of Kazakhstan for
2022-2026, approved by the Resolution of the Government of the Republic of
Kazakhstan dated October 19, 2021, No. 736.

The “Digital Government” program within the framework of “Digital Kazakhstan”
further defines the objectives for the implementation of AI and NLP technologies in
public service delivery.

1. The dissertation was completed
within the project or target
program financed from the state
budget (indicate the name and
number of the project or program)
2. The dissertation was completed
within the other state program
(indicate the name of the
program)

3. The thesis corresponds to the
priority direction of scientific
development, approved by the

Higher Scientific and Technical
Commission under the

The dissertation topic corresponds to the priority area of scientific development
“Information and Communication Technologies” approved by the Higher Scientific
and Technical Commission under the Government of the Republic of Kazakhstan.




Government of the Republic of

Kazakhstan (indicate direction)

Importance for science

The work makes/does not make a
significant contribution to
science and its importance is
well-disclosed / not disclosed

The contribution of this work to science is significant, and its importance is well-
disclosed.

The dissertation makes a significant contribution to the development of domestic and
international science in the field of natural language processing, especially in the
context of agglutinative and underrepresented languages, such as Kazakh. For the first
time, a complete QNLP library has been implemented, covering all the key modules
of automatic processing of the Kazakh language - morphological analysis,
lemmatization, POS tagging, NER, syntactic parsing, etc. Adapted architectures of
modern neural network models (KazBERT + BiLSTM + CRF) are proposed, taking
into account the specifics of the Kazakh language.

1) justified;
2) partially justified;
3) not justified

The principle of self- Self-reliance level: Level of independence — high.

reliance 1) high; The dissertation work was completed by the author independently at all stages of
2) average; scientific research.
3) low;
4) no independence

The principle of 4.1 Justification of the The relevance of the dissertation 1s justified.

internal unity relevance of the thesis: In the context of the implementation of the national programs of the Republic of

Kazakhstan - "Digital Kazakhstan", "Language Policy Concept for 2023-2029" and
"Science Development Concept for 2022-2026" - the need to develop our own
intelligent technologies for the Kazakh language is becoming a strategically important
task. Without high-quality models of morphological analysis, lemmatization, syntactic
and semantic analysis, full-fledged digitalization of document flow, electronic
government services, educational and media platforms in the Kazakh language is
impossible.

Additional relevance is given by the linguistic specificity of the Kazakh language:
agglutinativity, vowel harmony, free word order - all this makes it impossible to simply
adapt existing Western solutions without considering the national language structure.
Consequently, it is necessary to create specialized models, architectures and
algorithms that consider the morphological and syntactic features of the Kazakh
language. Thus, the work meets the current challenges of the time and contributes to
the development of national digital infrastructure, scientific linguistics, and artificial
intelligence in the Republic of Kazakhstan.




4.2 The content of the thesis
reflects its topic:

1) reflects;

2) partially reflects;

3) does not reflect

The content of the dissertation reflects the topic of the dissertation on the development
of models and methods for automatic processing of unstructured text information in
the Kazakh language. All chapters are logically structured in accordance with the goal,
objectives and main areas of the study, ensuring theoretical validity and applied
significance of the results obtained.

4.3 The purpose and
objectives correspond to the
topic of the thesis:

1) correspond;

2) partially correspond;

3) do not correspond

The goal and objectives of the study correspond to the topic of the dissertation, as they
are aimed at developing effective models and methods for automatic processing of
unstructured information in the Kazakh language. The tasks defined in the work
logically follow from the formulated goal and cover all key aspects of the topic - from
theoretical analysis of linguistic features to the implementation of applied software
solutions, which ensures the scientific integrity and completeness of the study.

4.4 All sections and
provisions of the dissertation
are logically interconnected:
1) completely interconnected;
2) the relationship is partial;
3) there is no relationship

All sections and provisions of the dissertation are logically completely interconnected.
All sections, chapters and key provisions of the dissertation research are structured in
accordance with the internal logic of scientific analysis and are aimed at consistently
achieving the stated goal. The study is based on the principle "from problem analysis
to solution construction and evaluation", ensuring the integrity of the scientific
presentation.

4.5 The new solutions
(principles, methods)
proposed by the author are
argued and evaluated in
comparison with known
solutions:

1) there is a critical analysis;
2) partial analysis;

3) the analysis does not
represent one’s own opinions,
but quotes from other authors

The dissertation proposes new methods and architectures aimed at automatic
processing of unstructured information in the Kazakh language, and their validity is
confirmed theoretically and experimentally, there is a critical analysis.

The developed solutions were systematically compared with existing approaches in
the field of processing agglutinative languages.

The innovations proposed by the author include the combined architecture KazBERT
+ BILSTM + CREF, specially adapted to the features of the Kazakh language:
agglutination, vowel harmony, free word order and morphological homonymy. This
allows to significantly increase the accuracy of morphological and syntactic markup
compared to basic BERT or LSTM models.

Development of a comprehensive QNLP framework integrating morphoanalysis, POS,
NER, syntax in the Kazakh language into a single system. The proposed solutions were
experimentally tested on our own corpus and compared with widely used NLP tools,
including Stanza, UDPipe, trankit, and spaCy. The results demonstrated:

- 5-12% increase in POS tagging accuracy compared to baseline models;

- Significant improvement in NER quality for Kazakh named entities;

- More accurate morphemic division compared to existing morphoanalyzers.

Thus, the author's solutions are not only new and original, but also have practical
applicability, which is confirmed by quantitative metrics (Accuracy, F1) and analytical
comparison with existing approaches.




The principle of
scientific novelty

5.1 Are the scientific results and
provisions new?

1) completely new;

2) partially new (25-75% are
new);

3) not new (less than 25% are
new)

All the main provisions and scientific results presented in the dissertation are
completely new and original, reflect the author's contribution to the development of
natural language processing methods for the Kazakh language and correspond to the
current level of research in the field of artificial intelligence and computational
linguistics.

The new scientific results obtained by the author include:

The original architecture KazBERT + BILSTM + CREF for the tasks of morphological
analysis, POS tagging and named entity recognition (NER) was developed and
implemented, taking into account the specifics of the Kazakh language.

The QNLP framework was developed - the first comprehensive open-source system
combining modules of morphoanalysis, lemmatization, POS tagging, NER, syntactic
analysis for the Kazakh language.

A comparative analysis of modern NLP systems (Stanza, UDPipe, trankit, spaCy) was
carried out in relation to the Kazakh language, with experimental validation and
justification of the advantages of the author's solutions. The obtained scientific results
have been tested in the form of 13 publications, conference reports, 2 implementation
certificates, 2 author's certificates, which confirms their novelty, scientific validity and
practical value.

5.2 Are the conclusions of the
dissertation new?

1) completely new;

2) partially new (25-75% are
new);

3) not new (less than 25% are

new)

The conclusions of the dissertation are completely new and logically substantiated.
The findings obtained during the study reflect the results of the development of
original models and methods for automatic processing of Kazakh-language texts,
previously not presented in the scientific literature. The novelty lies in the integration
of the adapted architecture of KazBERT + BiLSTM + CRF, the formalization of word
formation rules, as well as the creation and annotation of our own text corpus. These
findings have both theoretical and practical significance and contribute to the
development of natural language processing for agglutinative languages, which is
confirmed by publications and testing on international and national platforms.

5.3 Technical, technological,
economic, or managerial
decisions are

1) new and justified;

2) completely new;

3) partially new (25-75% are
new);

4) not new (less than 25% are
new)

The technical and technological solutions presented in the dissertation are new and
justified, which is confirmed by the development and implementation of a
comprehensive system for automatic processing of unstructured information in the
Kazakh language. As part of the study, an original QNLP library was created,
including modules for morphological analysis, part-of-speech and named markup,
syntactic and semantic analysis, specially adapted to the features of the agglutinative
nature of the Kazakh language. The developed ontology of Kazakh morphology and
lexicographic base that supports automatic generation of word forms and
lemmatization, as well as the formation of our own marked corpus of Kazakh texts
confirm the high level of scientific and applied novelty of the work performed, which
has no direct analogues in existing domestic and foreign studies.




Validity of the main
conclusions

All key findings are based / are
not based on scientifically sound
evidence or are reasonably well
funded (for qualitative research
and areas of training in the arts
and humanities)

The conclusions formulated in the dissertation are scientifically substantiated, since
they are obtained based on the author's research, developed models, algorithms and
empirical data collected and processed within the framework of this work. They
represent the result of a comprehensive analysis of linguistic and computational
aspects of automatic processing of the Kazakh language and do not reproduce known
solutions. Thus, each of the conclusions in the dissertation is based on its own
scientific developments, is an original contribution to science and opens new
directions for subsequent research and practical application in the field of
digitalization of the Kazakh language.

Main provisions
submitted for defense

The following questions
must be answered for each
provision separately:

7.1 Has the position been
proven?

1) proven;

2) rather proven;

3) rather not proven;

4) not proven

7.2 Is it trivial?

1) yes;

2) no

7.3 Is it new?

1) yes;

2) no

7.4 Application level:

1) narrow;

2) medium;

3) wide

7.5 Is it proven in the article?
1) yes;

2)no

7.1 The main provisions submitted for defense are fully proven.

According to the first provision, the work describes in detail the process of corpus
construction: web scraping of Kazakh-language news sites, filtering by language,
cleaning HTML noise, normalization, tokenization and saving in JSONL format.
Quantitative characteristics are given. POS tagging, morphological markup and NER
models were trained and tested on the corpus, which confirms its applicability and
reproducibility.

According to the second provision, a full-fledged QNLP library in Python with
morphological analysis, POS tagging, syntactic analysis and NER modules was
implemented. The architecture, testing results on Kazakh texts and examples of
practical application are presented.

According to the third provision, the architecture of the KazBERT + BiLSTM + CRF
model is proposed. KazBERT extracts contextual embeddings, BILSTM processes
bidirectional context, CRF provides global prediction. Preprocessing and filtering
improve accuracy. Experiments with the corpus demonstrate high F1 scores for POS
and NER.

7.2 The main provisions submitted for defense contain new theoretical knowledge,
solutions and implementation methods and are not trivial.

According to the first provision, creating a corpus taking into account agglutination,
vowel harmony and other features of the Kazakh language required specific solutions
- language filtering, noise removal, correct encoding and thematic balance.
According to the second provision, developing a library for a low-resource
agglutinative language required deep elaboration: creating a lexicon, morpheme
analysis, our own tokenizer and visualizer, integrating ML models and language
resources.

According to the third provision, the emphasis is on deep language adaptation, which
goes beyond typical solutions for NLP.

7.3 The provisions and scientific achievements are new, which is confirmed by
published articles and experiments.




The created corpus is the first open, representative and machine-readable resource
for the Kazakh language, covering a wide range of sources.

QNLP is the first Python library with a full stack of NLP tools for the Kazakh
language, including morphology, syntax, NER, visualization and a user-friendly
interface.

The KazBERT + BILSTM + CRF model is adapted for the first time for the Kazakh
language, taking into account its morphology and filtering in preprocessing, which
has not been demonstrated before.

7.4 The models and software solutions developed in the dissertation have a wide level
of applicability, covering both scientific and applied areas. In the scientific field, the
results are useful for further research on agglutinative languages, formalization of
morphology and construction of ontologies. In applied - algorithms and the QNLP
library are applicable in intelligent text analysis systems, educational platforms,
search engines, voice interfaces and digital assistants in the Kazakh language. Due to
adaptation to the grammar of the Kazakh language and the possibility of scaling, the
solutions can be used for other Turkic languages.

7.5 Proved in the article

The provisions of the dissertation research are proven by the conducted research.
The main provisions submitted for defense are presented in 13 publications of the
applicant: The main results obtained in the course of the dissertation work were
published in thirteen printed works, including 4 articles in publications recommended
by the Committee for Control in the Sphere of Education and Science of the Ministry
of Education and Science of the Republic of Kazakhstan, as well as 2 articles in the
journal Eastern-European Journal of Enterprise Technologies (Q3), indexed in the
Scopus database, with a cite score of 2.0 and a percentile of 46. In addition, 4 articles
were published in the materials of international conferences, including one scientific
article with a cite score of 4.5 and a percentile of 69 (Q2) and 3 articles in other
republican publications.

The principle of
reliability. Reliability
of sources and
information provided

8.1 The choice of methodology —
1s the methodology justified or is
it described in sufficient detail?
1) yes;

2) no

The research methodology is justified and described in detail: the choice of
architectures, preprocessing methods, annotation and model evaluation is determined
by the linguistic features of the Kazakh language and the objectives of the
dissertation. All stages - from corpus construction to experimental validation - are
presented consistently and are accompanied by arguments in favor of the approaches
used, which ensures the reproducibility and scientific validity of the results.




8.2 The results of the thesis were
obtained using modern methods
of scientific research and
techniques for processing and
interpreting data using computer
technologies:

1) yes;

2) no

The results of the dissertation work were obtained using modern methods of scientific
research, including methods of machine learning, neural network architectures and
natural language processing. In developing models and analyzing data, reliable
statistical methods for quality assessment were used, as well as tools for processing,
annotating and visualizing large volumes of texts in the Kazakh language. All stages
of the study were implemented using modern computer technologies, which ensured
high accuracy, reproducibility and applied value of the results obtained.

8.3 Theoretical conclusions,
models, identified relationships
and patterns are proven and
confirmed by experimental
research (for areas of training in
pedagogical sciences, the results
are proven based on a
pedagogical experiment):

1) yes;

2) no

The theoretical conclusions, developed models, as well as the identified relationships
and patterns within the dissertation research have been proven and confirmed by the
results of experimental studies. All proposed solutions - from morphological analysis
to a comprehensive QNLP framework - have been tested in practice on a
representative corpus of Kazakh text. The results have been validated using generally
accepted quality metrics and compared with existing solutions, which confirms the
reliability and scientific validity of the data obtained.

8.4 Important statements are_
supported / partially supported
/ not supported by references
to current and reliable
scientific literature

Important claims are supported by references to relevant and reliable scientific
literature.

8.5 The literature sources used
are sufficient / are not
sufficient for the literature
review

The literature sources used are sufficient and cover a wide range of modern scientific
works in the field of natural language processing, machine learning, agglutinative
linguistics and digital processing of the Kazakh language. The literature review
presents both classical approaches and the latest research, including works published
in high-ranking journals and at leading scientific conferences, which ensures the
theoretical validity and relevance of the dissertation research.

Principle of practical
value

9.1 The dissertation has
theoretical significance:

1) yes;
2) no

The dissertation has theoretical significance, as it develops and substantiates new
approaches to processing agglutinative languages using the Kazakh language as an
example, including original models of morphological analysis, POS tagging and
semantic markup. The proposed theoretical provisions expand modern ideas about
the structure and formalization of the Kazakh language in computational linguistics,
and also lay the foundation for further research in the field of automatic text
processing and the development of language technologies for low-resource
languages.




9.2 The thesis has practical
significance and there is a high
probability of applying the
obtained results in practice:

1) yes;

2) no

The dissertation has practical significance, since within its framework a full-fledged
QNLP software framework for automatic processing of texts in the Kazakh language
was developed, including modules of morphoanalysis, POS tagging, NER and
syntactic analysis. The obtained results can be directly applied in electronic document
management systems, digital educational platforms, voice assistants and other IT
solutions focused on the Kazakh language. The high degree of adaptability of the
models to the linguistic features of the language, open architecture and the possibility
of scaling confirm the real applicability of developments in the framework of state
and commercial projects.

9.3 Are the suggestions for
practice new?

1) completely new;

2) partially new (25-75% are
new);

3) not new

The proposals formulated in the dissertation for practical application are completely
new, since they are based on the author's developments and adapted to the specifics
of the Kazakh language. A comprehensive approach to building a QNLP language
framework 1s proposed, allowing integrating morphoanalysis, syntactic and semantic
processing into a single system.

10. | Quality of writing and | Quality of academic writing: The quality of academic writing in the dissertation is high and meets the requirements
design 1) high; for scientific research: the presentation of the material is logical, consistent and
2) average; precise 1n its formulations. A scientific style of presentation 1s used with the correct
3) below average; use of terminology in the field of linguistics, computer science and artificial
4) low. intelligence. All provisions are substantiated, conclusions are justified, and the
structure of the text contributes to a clear disclosure of the research topic. Thus, the
academic quality of the text ensures a high degree of scientific persuasiveness and
perceivability of the dissertation material.
11. | Comments and There are duplicate works in the list of references.
suggestions on the
dissertation
12. | The scientific level of The scientific level of the applicant’s publications fully complies with the

the doctoral
candidate's articles on
the research topic

(in the case of
defending the
dissertation in the form|
of a series of articles,
the official reviewers
will comment on the
scientific level of each

article by the doctoral

requirements for PhD dissertation.




candidate on the
research topic).

13. | The decision of the To petition the Committee for the award of the degree of Doctor of Philosophy
official reviewer (PhD)

(according to
paragraph 28 of the
current Model /
Regulation)

Conclusion

The presented dissertation for the degree of Doctor of Philosophy (PhD) by Aitim Aigerim Kairatkyzy on the topic «Models and methods for the
automatic processing of unstructured information», meets the requirements of the Rules, the author deserves to petition the Committee for the award
of the degree of Doctor of Philosophy (PhD).
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OT3bIB OPHIIUAJIBHOI'O PEHEH3EHTA

Ha JIICCepTallHOHHY0 paboTy OiitiM Oifrepim KaiipaTtkeizsl Ha TeMy «Models and methods for the automatic processing of unstructured information»
(«Mozemnn 1 MeTOJIBI aBTOMATHIECKOIT 00pabOTKH HECTPYKTYpUPOBaHHOI HH(YOPMAITIH»), IPeIOCTABICHHYIO Ha CONCKaHUe CTEIIeHH JIOKTOpa
¢mnocodrmu (PhD) o o6pazoBarenpHoit mporpamme 8D06101 — «IHTeIeKTyaIbHbIE CHCTEMBI»

JaTy ee
YTBEpKICHUA)
COOTBETCTBYET
HaIlpaBJICHISIM
Pa3BUTHS HAYKU
W
roCy/1apCTBEHHBIM
IporpaMmMam

HAIIPaBJICHUSIM Pa3BUTHS HAyKH
WIN
rocyIapCTBEHHBIM IIPOrpaMMaM:

Kpurepun CooTBeTCTBHE KPUTEPUIM OO0ocHOBaHHE MO3UIHMH O(UINAIBHOTO peleH3eHTa (3aMedaHHs BBIIEIUTH
/1 (OI9epKHYTH OIUH U3 BapUAHTOB| KYPCHBOM)
OTBETa)
1 | Tema muccepranui (Ha 1.2 CooTBeTcTBUE IPHOPHTETHBIM | JccepTalloHHAS paboTa COOTBETCTYET 3a/1auyaM IoCy1apCTBEHHBIX

IIpOrpamMM:

1. Hammonampubiii mpoekT  «[{udpoBoii  Kazaxcran», yTBepxkIeH
noctaHoBieHHeM [IpaButenbcTBa Pecyomku Kazaxcran ot 12 nexkabps
2017 roma Ne 827

2. KoHmenmus pa3BUTHSA S3BIKOBOH MOJUTHKH PecryOnmkn Kasaxcran Ha
2023-2029 rompl, yTBepkaeHa VYka3oM IIpesupenra PecmyOnuku
Kazaxcran ot 5 mag 2023 roga Ne 1

3. Crpaterndeckuii mwiaH pazpurus Pecmy6mku Kazaxctan o 2025 roja,
yTBepKIeH Yka3oM IIpesunenta Pecyonuku Kazaxcran ot 15 ¢eBpans
2018 rozma Ne 636

4. Konuemius pa3surus Hayku PecryOmku Kazaxcran Ha 20222026 roast

yTBepKIeHa noctaHoBieHneM I[IpaBurensctBa PK ot 19 okTadps 2021
rojga Ne 736

IIporpamMMa 1mQpoBH3aIMH ToCyJapcTBeHHOro ympaBiaeHus «l{upposoe
[IPaBUTEIBCTBO» B paMKax «[[udpoBoro KazaxcraHa», KOHKpeTH3HpYeT 3a7adu
BHeipenns I u NLP B cepe rocycayr

1) duccepranus BBIIIOJIHEHA B
paMKax IIpoeKTa WiIH IeJIeBOil
MIPOrpPaMMBI,
¢buHaHCHpYeMoTo(0il) 13
I'ocymapcTBeHHOT 0 OrOIKETa
(yka3aTp Ha3BaHHE U HOMEp
MPOEKTa WIn

MIPOrpaMMBbI )

2) JTuccepraIus BHIIIOTHEHA B
paMKax Jpyroi
roCyapCTBEHHOI IIPOrpaMMBbI
(yKa3aTh Ha3BaHHE IPOrPaMMBbI)

Tema nuccepTallii COOTBEICTBYET IIPHOPHTETHOMY HAIIPABICHUIO pa3BHTUA
Hayku «IH(pOpMaIHOHHbIe, KOMMYHUKAIIHOHHBIE TEXHOJIOTHI, YTBEPKICHHOMY
BBICIIIEH HAyIHO-TEeXHUYECKOI KomuccHeil pu IIpaButenbectBe PK.




3) JliccepTanus COOTBETCTBYET
IIPHOPHTETHOMY HaIIpaBJICHUIO
Pa3BUTHA HAYKH, YTBEPKIECHHOMY
Bricieil Hay4YHO-TeXHIUYE CKOI
KoMuccHel npu IIpaBUTEIhCTBE

Pecny6miku KazaxcraH (yka3aTh
HaIlpaBIeHHe)

[Ba;KHOCTB JUIS HayKH

PaGota BHOCHT/HE BHOCUT
CYIIIeCTBEHHBII BKJIa]l B HAYKY, a
€€ BayKHOCTh XOPOIIIO pacKphITa/He
packpsITa

Bxutaz1 paGoTh! B HayKy SIBISIETCS CYIIECTBEHHBIM, a BaKHOCTh pabOTHI pacKphITa
X0po1Io.

JuccepranmonHass paboTa BHOCHT CYIIECTBEHHBII BKIaJ B pPa3BUTHE
OTEUEeCTBEHHOI U MeKIyHapOJHOIl HayKH B 001acTH 00pabOTKU €CTeCTBEHHOTO
S3bIKa, OCOOEHHO B KOHTEKCTe aITJIOTHHATHBHBIX M HEJIOCTaTOYHO
IIPEeJICTAaBIE€HHBIX $3BIKOB, TAaKHX KaK Ka3aXcKuil. Brepsble peamn3oBaH
neroctHas Oubiamoreka QNLP, oxBaThIBAaIONIMiI Bce KIOYEBBIE MOJYIH
aBTOMATHYeCcKoil 00paboTKH Ka3aXCKOTO S3bIKa - MOpP(OIOTHUECKHIl aHAIH3,
nemmatm3anuto, POS-terrunr, NER, cuHTakcmaeckuii pa3oop urir. [IpeaioxeHbr
aJlallTHPOBAaHHBIE  ApPXUTEKTYPHl COBPEMEHHBIX HEHPOCETEBBIX  MoOZeel
(KazBERT + BiLSTM + CRF) ¢ yueToM crienuuKH Ka3axCKoro s3bIKa.

1) OGocHOBaHa;
2) YacTuuHO 000OCHOBaHa;
3) He obocHOBaHa.

TIpuHIMII VPpOoBEHb CaMOCTOSTEILHOCTH: YPpOBEeHb CaMOCTOSTEIBHOCTH — BBICOKHIA.

CaMOCTOSTEIBHOCTH 1) Beicokumii; JluccepTanmoHHast paboTa BHIIIOJIHEHa aBTOPOM CaAMOCTOSTEILHO Ha BCEX dTarax
2) CpenHuii, Hay4JHOT' O MCCIIE0OBAHU.
3) Huskui,
CaMOCTOSTETPHOCTH HET

IIpuHIIII BHYTPEHHETO 4.1 O60CHOBaHHE AKTYaJIbHOCTH O00CHOBaHa aKTyaJbHOCTb JUCCEPTAIIUH.

eIMHCTBA JIICCePTaITIH: B ycnoBusax peanmzalii HallHOHAJIBHBIX IporpaMM PecmyOmuku Kazaxcran -

«[Tudposoit Kazaxcran», «KoHIenmus $S3bpIKOBOI moauTHKH Ha 2023-2029
rojp» U «KoHnemms pa3Burus Hayku Ha 2022-2026 roabl» - HEOOXO0IUMOCTb
pa3paboTKi COOCTBEHHBIX HHTEIUIEKTYyaJbHBIX TEXHOJOTHH IS Ka3aXCKOro
SI3pIKa CTAHOBUTCS CTpaTern4ecKU BaKHOM 3a/1adeil. be3 KaueCTBEHHBIX MOJIelIel
MOp(OIOrHIecKOro  aHalaM3a,  JeMMaTH3allul,  CHHTAaKCHYeCKOro MU
CEMAaHTHYECKOTO0  aHadH3a, HEeBO3MOXHA IIOJHOIEHHas  IuQpoBH3aImUs
JOKyMEHTO000pOTa,  BIEKTPOHHBIX  TOCYCIyr,  00pa3oBaTeIbHBIX U
MenamiaTgopM Ha Ka3aXCKOM SI3BIKE.

JIOMOMHUTEIPHYI0 aKTyalbHOCTh IPUIAET JMHIBHCTHYECKas CIelu(HKa
Ka3aXCKOT0 S3bIKa: arTIIOTHHATHBHOCTh, CHHIApMOHHI3M, CBOOOHBIN MOPSIOK
CIIOB - BCE 3TO JleJlaeT HEBO3MOXHBIM IIPOCTYHO aJallTallHI0 CYLIECTBYIOIINX
3alMaIHbIX pelreHuil 0e3 yuéra HAIMOHAJIBHOHN S3BIKOBOI  CTPYKTYPBHI.
CrenoBaTenpHO, TpeOyeTcs coO3/laHHe CHelHaTH3HPOBAaHHBIX  MOJeleil,




apxXUTeKTyp H  aIrOPHTMOB,  YYHUTHIBAIONMX  MOpQOIOTHUeCKHEe U
CHHTaKCHYEeCKHEe 0COOSHHOCTH Ka3aXCKOIO SI3BIKA.

Takum oOpazom, paboTa OTBeUaeT aKTyaJbHBIM BBI30BaM BPEMEHU U BHOCHT
BKJIaJl B pa3BUTHE HAIMOHAJIBHON IM(poBoil HHGPACTPYKTYphl, HAyIHOI

JIMHTBHCTHKH H HCKYCCTBECHHOI'O HHTCJUICKTA B PeCHy6III/IKe KazaxcraH.

4.2 Coxep:xaHue JccepTalun
OTpakaeT TeMy AUCCePTALIHU:
1) Otpaxaer;

2) YacTUYHO OTpaKaeT;

3) He otpaxkaet

ConepikaHue JIHCCepTallMi OTpakaeT TeMy JHCCepTallui II0 pa3paboTke
Mojienelfl M METOIOB aBTOMAaTHUECKOH 0OpabOTKH HECTPYKTYpHpPOBAHHOI
TEKCTOBOI HH(pOPMAIINU Ha Ka3aXCKOM S3bIKe. Bce I1aBbl JIOTHYHO BBICTPOSHBI B
COOTBETCTBHH C II€JIBI0, 3aJJadaMi H OCHOBHBIMHU HaIlpaBJICHISIMH HCCIIeIOBAHIS,
obecreunBas TEOPETHYECKYI0 OOOCHOBAHHOCTh M TPHKIAJHYIO 3HAYUMOCTH
IIOTyYeHHBIX Pe3yIbTaTOB.

4.3. Ilenp u 3aga4n
COOTBETCTBYIOT TEME
JIUCCePTaITHH:

1) COOTBETCTBYIOT;

2) 9aCTHYHO COOTBETCTBYIOT;
3) He COOTBETCTBYIOT

Ilenp u 3aja4u HCCIEIOBAaHUS COOTBETCTBYIOT TeMe JHCCEepTAIlH, TaK Kak
HaIlpaBJIeHbI Ha pa3paboTKy 3¢((heKTHBHBIX MOJIeIel H METOZ0B aBTOMATHIECKOI
00pabOTKH HECTPYKTYpPUPOBAaHHOI HH(pOpPMAIMH Ha Ka3aXCKOM S3bIKe.
Ompenenénnple B paboTe 3aJavil JOTHYHO BBITEKAOT U3 C(HOPMYIHPOBAHHOMN
ILIETH M OXBATBIBAIOT BCE KIIIOUEBBIE aCIIEKTHI TEMBI - OT TEOPETHYECKOT0 aHATH3a
JIMHTBUCTUYECKUX OCOOSHHOCTEH 10 peaaH3allii IPHKIAJHBIX MIPOTPaMMHBIX
pelIeHHil, 4To obecreunBaeT HayIHYIO IeJIOCTHOCTD U MOJHOTY HCCIIeIOBAHHS.

4.4. Bce pa3aensl U IIOJT0KEHUT
JICCepTaIIH JOTHIECKU
B3aUMOCBSI3aHBI:

1) HOIHOCTHIO B3aHMOCBS3aHbI;
2) B3aMOCBSI3b YaCTHYHAS;
B3alIMOCBSI3b OTCYTCTBYET

Bce pasnens! i mo1okeHHus JIHCCePTAIHI JOTHIECKH OTHOCTRIO B3aHMOCBSI3aHBL.

Bce pasjiesbl, T1aBbl U KJIFOUEBBIE ITOJIOKEHUS JIICCEPTAIMOHHOT O HCCIIeIOBAHIIS
CTPYKTYpPHPOBAHBI B COOTBETCTBHU C BHYTPEHHEl JTOrHKOI HAYIHOTO aHaIu3a U’
HalpaBlIeHbl Ha IIOC/IeOBaTeIbHOE JIOCTIDKEHHE IIOCTAaBICHHON  Iel.
HccnenoBaHne CTPOUTCS IO IPUHITHITY «OT aHAIH3a MPOOJIEMBI - K TIOCTPOEHHIO
U OIIEHKE pelleHus», 00ecneynBas 1[eI0CTHOCTh HAYTHOTO H3JI0KEHNUS.

4.5 IlpenoKeHHbIE aBTOPOM
HOBBI€ peleHus (IPUHIHIIEI,
METO/Ibl) apTYMEHTHPOBAHbI 1
OIICHEHBHI 110 CPAaBHEHUIO C
U3BECTHBIMU PEIICHUSMHU:

1) KpUTHYECKUIT aHATIU3 eCTh;

2) aHaJIM3 YaCTUYIHBIII;

aHaJIN3 IpeICTaBIsIeT COOOI He
COOCTBEHHBIE MHEHMUS, a ITUTATHI
JIPYTHX aBTOPOB

B muccepTamuu mpeiio;keHbl HOBbIE METO/IbI U apXUTEKTYphl, HallpaBJIeHHBIE Ha
aBTOMATHYECKYI0 00paboTKy HECTPYKTYpPHPOBAaHHOI HH(OpMAIIUN Ha Ka3aXCKOM
S3bIKe, M HUX apryMeHTHPOBAHHOCTh IIOATBEpXKIE€HA TEOPETHYECKH U
IKCIIEPHMEHTAJIbHO, €CTh KPUTHYECKUIl aHaIN3.

Pa3paGoTaHHble  pemieHHs OBUIM  CHCTEeMAaTH4YeCKH  COIOCTaBJIEHBI  C
CYIIECTBYIOIIHMH II0JIX0IaMU B 00J1aCTH 00pabOTKH arTIFOTHHATHBHBIX S3BIKOB.
K duciy HOBHIECTB, IpeIOKEHHBIX aBTOPOM, OTHOCSTCS KOMOMHHpPOBAaHHAs
apxurektypa KazBERT + BiLSTM + CRF, cnemuaisHO aJalTHPOBAaHHAS IO
0COOEHHOCTH Ka3aXCKOTO $3bIKa: arTJIFOTHHAIIUIO, CHHTapMOHH3M, CBOOOIHBII
MOPSAZIOK CJIOB M MOP(OTOrHIECKYI0 OMOHHUMHIO. ITO IMO3BOJISET 3HAYUTEIHHO
MOBBICUTh TOYHOCTH MOP(OIOTHIECKOH U CHHTAKCHYECKOH pa3MEeTKH II0
cpaBHeHuto ¢ 6azoBbiMu BERT mwm LSTM-mozpensaMu.

Pa3paboTtka kKomIuiekcHOro (ppeiiMmBopka QNLP, HHTErpHpYIOIIETO B €IHHYIO
cucreMy Mopdoananuz, POS, NER, cHHTaKCHC Ha Ka3aXCKOM SI3BIKE.




IIpennoxeHHble pemieHHs OBUIM SKCIEPHMEHTATbHO IIPOTECTHPOBAHBI Ha
COOCTBEHHOM KOpIlyceé M CpaBHHBAICh C IIHPOKO HCIOIB3yeMbiMH NLP-
HHCTpyMeHTamH, BKmodas Stanza, UDPipe, trankit u spaCy. IlorydeHHBIE
Ppe3yJIbTaThl MPOIEMOHCTPHPOBAJIH:

- TIloBeimenne tounoctu POS-terrunra Ha 5-12% B cpaBHeHHH c baseline-
MOJIEJIIM;

- CymecTtBeHHoe yiaydnieHne KadecTBa NER U1 Ka3aXCKHX HMEHOBAaHHBIX
CYIIHOCTEI];

- Bonee TouHoe MopdeMHOe WIeHeHHe IO CPAaBHEHHIO C CYNIECTBYIOIUMH
MopQoaHaTH3aTOpaMIL

Takum o0pa3oM, aBTOpCKHE PENICHUS HE TOIBKO HOBBI U OPUTHHAIBHBI, HO H
ob0agaroT IIPAKTHYECKO IIPHMEHHMOCTBIO, 49TO IIOATBEPKICHO
KOJIMYeCTBEHHBIMHI MeTpuKaMHu (Accuracy, F1) i aHauTH4YecKIM CpaBHEHHEM C
CYIIECTBYIONTHMH IIOJIXOJaMH.

[IpUHITII HayIHO
HOBH3HBI

5.1 Hay4Hbie pe3yIbTaThl U
TIOJI0KEHHS SBJISIOTCS HOBBIMU?
1) IOIHOCTHIO HOBHIE;

2) 9aCTHYHO HOBBIE

(HOBBIMH SIBJITIOTCS 25-

75%);

3) He HOBBIE (HOBBIMU SIBIITIOTCS
MeHee25%)

Bce OCHOBHBIE TONIOKEHHS H HaydHble pe3yJIbTaThl, IIPEJICTaBICHHBIE B
JHCCePTAIMOHHOI paboTe, SBJIIIOTCS HOJTHOCTBIO HOBBIMH H OPUTHHAIBHBIMU,
OTpakal0T aBTOPCKHII BKJIAaJ B pa3BHTHE METOJI0B 00paOOTKH €CTeCTBEHHOIO
S3bIKa JUIS Ka3axCKOro fA3blKa H COOTBETCTBYIOT COBPEMEHHOMY YPOBHIO
HCCIeJOBaHUII B 00JAacCTH HCKYCCTBEHHOIO HHTEJIEKTa M BBIYUCIUTEIbHOI
JIMHTBUCTHUKH.

K gmciry HOBBIX Hay4HBIX pe3yJIbTaTOB, IIOJYYEHHBIX aBTOPOM, OTHOCSTCS:
Pa3paboTana u peam3oBaHa opurnHaibHas apxurekrypa KazBERT + BiILSTM
+ CRF nng 3a1a4 Mopdoaornieckoro anamsa, POS-terriusra u pacrno3HaBaHUS
nMeHoBaHHBIX cymHocTell (NER) ¢ yuéToM cnennduki Ka3aXcKoro s3pIka.
Pa3zpaboTtan ¢dpeitmBopk QNLP - mepBas KOMILIEKCHAs Open-source CHCTeMa,
00BeIUHSAIONTas MOAYIH MopdoaHannsa, JeMMartuzaiun, POS-terruara, NER,
CHHTAKCHYECKOT'O aHaJIN3a JII Ka3aXCKOTO A3bIKa.

IIpoBen€H cpaBHUTEIBHBIN aHaIN3 coBpeMeHHBIX NLP-cucteM (Stanza, UDPipe,
trankit, spaCy) MpUMEHHTEIbHO K Ka3aXCKOMY S3BIKy, C SKCIIepHMEHTaIbHOI
BaIMAaIueil 1 000CHOBaHHUEM IIPEUMYIIECTB aBTOPCKUX PeIleHHI.

ITony4eHHBIe Hay9HBIE pe3yIbTAThI IPOILIH apoOalio B Buje 13 myOmikarmii,
JOKTaJ 0B Ha KOH(EpeHIIIX, 2 aKTOB BHEJIPEHNS, 2 aBTOPCKUX CBHJIETENILCTB,
YTO MOATBEpKJIaeT UX HOBH3HY, HAYYHYIO COCTOSTEIBHOCTh U IPAKTUYECKYIO
IIEHHOCTD.

5.2 BeIBOABI IUCCEPTALIIH
SIBIISIFOTCS] HOBBIMU?

1) DOJIHOCTHIO HOBBIE;

2) 4aCTHYHO HOBBIE (HOBBIMHU

BriBOIBI JUCCEpTAIINN ABJIAIOTCAd INOJTHOCTBI HOBBIMH H JIOTHYCCKH
000CHOBaHHBIMH. HOJIy‘IeHHBIe B XOJ€ HCCIICAOBAaHHA BBIBOJIbI OTpaXKarOT
PE3YIBTAThI pa3pa60TKn OPHUTHHAJIbHBIX MOZEeJel U METOJI0B aBTOMAaTUYECKOIT
06pa60m1 Ka3aXCKOASBIIHBIX TCKCTOB, paHCC HE IIPEJICTAaBIICHHBIX B HaquOﬁ




SBISIOTCS 25-75%);
3) He HOBBIE (HOBBIMH SIBIISIFOTCS
MeHee25%)

murepaType. HoBH3Ha  3akirodaeTcs B HMHTETpall  aJalTHPOBAaHHOI
apxurekTypsl KazBERT + BILSTM + CRF, ¢opMamm3anmun IpaBuil
CJI0B00Opa30BaHNs, a TAK/KE CO3TaHUH H aHHOTHPOBAHUH COOCTBEHHOT'0O KOpITyca
TEKCTOB. DTH BBIBOJIBI 00JAJAIOT KaK TEOPETHYECKOM, TaK M IPaKTHIECKOI
3HAUIMOCTBIO U BHOCST BKJIaJ B pa3BUTHE 00pabOTKH eCTeCTBEHHOTO S3bIKa UL
arTIIOTHHATHBHBIX S3BIKOB, UTO IOATBEPKAAeTCS My OIUKAIIISAME U arnpoodaryei
Ha ME&XyHapOJIHbIX U HAIMOHAIBHBIX IIaThOpMax.

5.3 TexHm4eckue,
TEXHOJIOTHYECKIE,
YKOHOMHYECKHE WIH
YIIpaBIeHIECKUE PEeIIeHHS
SIBIISFOTCS. HOBBIMH U
000CHOBaHHBIMU:

1) MOJTHOCTHIO HOBBIE;

2) 9aCTHYHO HOBBIE (HOBBIMHU
ABISIOTCH 25-75%);

3) He HOBBIE (HOBBIMU SIBISFOTCS
MeHee 25%)

[IpejcTaBiieHHBIE B IUCCEPTAMOHHOI paboTe TEXHUIECKHE H TEXHOJIOTHIECKIE
pelIeHns IBJISIOTCS IOTHOCTBIO HOBBIMH, UTO IOJATBEPIKIAETCS pa3pabOTKOl 1
peanmsanueil  KOMIUIEKCHOI ~ CHCTeMBI ~ aBTOMATHYeCKOil  0OpaboTkm
HECTPYKTYPUPOBaHHOI HH(pOpMAalMH Ha Ka3axCKOM s3blke. B  pamkax
HCCIIEeIOBAaHIS CO3J[aHAa OpHIHHaIbHas Ouonmoreka QNLP, BKIIOUaromias
MOIYIIH MOP(OTIOTHIECKOTO aHAIN3a, YaCTEPEYHOIl i IMEHOBAHHOI pa3METKI,
CHHTAKCHYIECKOTO U CEMaHTHYECKOro aHali3a, CIIEIHaJbHO aTalTHPOBAHHBIE
IO  OCOOEHHOCTH  arrTIIOTHHATHBHOH  TPHPOJBI  Ka3aXCKOro  S3BIKA.
Pa3paboTaHHas OHTOJOTHS Ka3aXCKoil MOpGOJOrHH U JIeKCHKOoTrpadideckas
0a3za, TOIepXKUBAIOIIAas aBTOMATHYECKYI0 TeHepaliio CIOBopopM U
JIeMMaTH3aIHIo, a TaKke (OpMUpOBaHHE COOCTBEHHOTO pa3MeUeHHOTO KOpITyca
Ka3aXCKHX TEKCTOB IIOJTBEPKIAIOT BBICOKHIT YPOBEHb HAyUHOI U MPHKIAIHOIN
HOBH3HBI BBHIIIOIHEHHOH pabOThl, He HMeIOIIeil NpPAMBIX aHAIOTOB B
CYIIECTBYIONINX OTE€YECTBEHHBIX U 3apyOeKHBIX HCCIIEIOBAHUSX.

OO00OCHOBaHHOCTH
OCHOBHEBIX BEIBOJIOB

Bce 0cHOBHBIE BBIBOJIBI
OCHOBaHBI/HE OCHOBAHBI Ha
BECOMBIX C HAYYHOMH

TOYKH 3peHUS JI0Ka3aTeIbCTBAX
1100 JIOCTATOYHO XOPOIIIO
000CHOBAHBI

BeiBogp1, chopMymIipoBaHHBIE B IICCEPTAIMOHHOI paboTe, SBISIOTCS HAYIHO
000CHOBaHHBIMH, ITOCKOJIBKY ITOJyYeHBI Ha OCHOBE aBTOPCKHUX HCCIIeI0BAHMUII,
pa3paboTaHHBIX MOeell, aTTOPUTMOB H SMIINPUIECKUX JaHHBIX, COOpAaHHBIX U
00paboTaHHBIX B paMKaX JaHHOI paboThl. OHU IPeICTaBIIOT cO0O0IT pe3yIbTaT
KOMIUIEKCHOTO aHaJM3a JIMHIBHUCTUYECKHX U BBIYHCIUTEIBHBIX acCIIeKTOB
aBTOMATHYeCKOil 00pabOTKU Ka3aXCKOT'0 S3bIKa H HE BOCTIPOM3BOISAT H3BECTHBIX
pelIeHuIl.

TakuMm o00pa3oM, KakIblli W3 BHIBOJAOB B JHCCEPTAI[MH OIMpaeTcs Ha
coOCTBeHHbIE HayUHbIe pa3pabOTKHU, SBISETCS OPUTHHATBHBIM BKJIQJIOM B HAYKy
U OTKpbIBaeT HOBBIE HANPABICHUS IS IIOCIEAYIONIMX HCCIEJI0BaHUIl U
IIPaKTUYECKOT0 IPUMEHEeHHs B cepe MuppoBH3aIIUH Ka3aXCKOTO SI3BIKA.

OCHOBHBIE ITOJIOKEHHUS,
BBIHOCHMBIC Ha 3alllUTy

Heo0x0mMo 0TBETUTH Ha
CJIETYIOIIIE BOTIPOCHI IO
KaXKJIOMY ITOJIOKEHHIO B
OTAEIBHOCTHU:

7.1 JlokazaHo 11 HOJI0KeHHe?
1) mokasaHo;

7.1 OcHOBHBIE II0JIOKEHHS BBIHOCUMBIE Ha 3aIUTY IOJIHOCTBIO JOKA3aHBI.
[To-mepBoMy MOJIOXKEHHIO B paboTe MOJAPOOHO OIMICAaH IIPOIIeCC ITOCTPOEHIHS
KOpIIyca: BeO-CKpaIHHT Ka3aXCKOSI3BIUHBIX HOBOCTHBIX CAilTOB, (PIIBTpAIlHs 110
A3bIKy, ounuctka HTML-n1yMoB, HOpManu3anus, TOKeHH3alis U COXpaHeHHe B
¢dopmare JSONL. IpuBeeHp KOIHIECTBEHHBbIE XapakTepucTHKH. Ha Koprmyce
00y4eHbI H TPOTeCTHPOBaHBI Mojenn POS-terrupoBaHms, Mop¢oaorimdecKoit




2) cKopee JI0Ka3aHo;
3) ckopee He I0Ka3aHO; HE
JIOKa3aHo
7.2 SBnseTcs I TPUBUAIBHBIM?
1) na
2) Her
7.3 SIBnsgeTcs 1 HOBBIM?
1) ma
2) HeT
7.4 YpoBeHb 11 IPUMEHEHHS:
1) y3Kuit;
2) CpemHHii;
3) IIMpOKUil
7.5 Jloka3aHo 11 B CTaTbe?
1) na;
2) Her

pa3metku 1 NER, 9T0 HoATBEpKAaeT €ro IPUMEHHMOCTD H BOCIIPON3BOIIMOCTb.
ITo-BTOpOMY TOJIOKEHHIO pealn3oBaHa IOIHOIEHHas Oubmioreka QNLP Ha
Python ¢ wmoxgymamu Mopdomorudeckoro anammsza, POS-TerrnpoBaHus,
cuHTakcmueckoro aamu3a u NER. IlpencraBieHsl apXUTeKTypa, pe3yIbTaThl
TECTHPOBAHM Ha Ka3aXCKHUX TEKCTaX U IPHUMepBI IIPAKTHYECKOTO IIPHMEHEHNUS.
Ilo-TpeTheMy IIOTIOKEHHIO IIpe/UlokeHa apxurekrypa momenun KazBERT +
BILSTM + CRF. KazBERT u3BiekaeT KOHTeKCTyalabHble SMOeuinary, BILSTM
oOpabaThIBaeT JBYHarpaBleHHBII KOHTekcT, CRF olecrneunBaeT riobaabHOE
npenckasanue. IIpenoOpaborka u  QuiIbTpamms MOBBIMIAIOT  TOYHOCTE.
DKCIEPUMEHTHI C KOPIIYCOM JI€MOHCTpHUpYIOT Bbicokue Fl-omenku mo POS u
NER.

7.2 OCHOBHBIE IIOJIOKEHHS, BBIHOCHMBIE Ha 3allUTy, COJEpXkKaT HOBbIE
TeopeTUdecKHe 3HaHHS, CIIOCOOBI PElIeHUs H pealu3allil H He SBISI0TCS
TPUBHAIBHBIMU.

[To-mepBoMy IOJIOKEHHIO, CO3JaHHE KOpIyca C Y4E€TOM arTIFOTHHAIINY,
CHHTapMOHH3Ma M JPyTUX OCOOSHHOCTEH Ka3aXCKOTo s3bIKa IOTpeboBaio
crielM(pUIecKUX pelIeHNnil - S3bIKOBasl (IIBTpAINs, YCTpaHEHHE IIIYMOB,
KOppeKTHas KOJMPOBKa 1 TeMaTHIeCKHii OalaHc.

[To-BTOpOMY MONIOKEHHIO, pa3paboTKa OMOMHOTEKH JUIS HH3KOPECYpPCHOTO
arTTIOTHHATHBHOTO f3bIKa IIOTpeOoBana TIyOOKOH TPopabOTKU: CcO3TaHue
JIeKCHKOHa, MOp(eMHBII aHaIn3, COOCTBEHHBIII TOKEHH3aTOpP H BH3YaIII3aTOp,
uHTerpanus ML-mozerell U S35IKOBBIX PECYPCOB.

ITo-TpeTheMy IOT0KEHHIO, aKIIEHT Ha TTyOOKOIT SI3BIKOBOI alalTaIlui, KOTopas
BBIXOJIUT 32 PaMKHU TUIIOBBIX perieHwil 1y NLP.

7.3 IlomoxxeHUs W  Hay4Hble JIOCTIDKEHHS  SBJIIIOTCS  HOBBIMH, 4YTO

MIOJTBEP:K1aeTCs Oy OINKOBAHHBIMH CTaThIMH U 3KCIIEPUMEHTaMI.
Co31aHHBII KOpITyC SBISETCS II€PBBIM OTKPBITBIM, pEIpPE3eHTaTUBHBIM U
MAIITHOYUTaeMBbIM PECYPCOM JUIS Ka3aXCKOTO S3bIKa, OXBATHIBAIOIINM IIIHP OKHI
CIIEKTp UCTOYHUKOB.

QNLP - neppas Python-6nbmioreka ¢ moHeM cTekoM NLP-HHCTpyMEHTOB U1
Ka3aXCKOTo0 $3bIKa, BKIIOYasi Mopdoiormo, cuaTakecuc, NER, Busyanmzamnio u
yI0OHBII HHTEp(eETic.

Monems KazBERT + BILSTM + CRF BnepBsle aganTHpoBaHa JIII Ka3aXxCKOToO
S3bIKa ¢ YIETOM ero Mop¢hoIoruu H QIIBTPAIUU B IIpenoOpaboTKe, 4ero paHee
HE JIeMOHCTPHPOBAJIOCh.

7.4 Pa3paboTaHHBIE B JHCCEPTAIHOHHOI pabdoTe MOJEIN U IPOrpaMMHBIE
pemieHus o007IaJal0T [IMPOKHM YPOBHEM IIPHMEHUMOCTH, OXBaTbIBasg Kak
Hay4HbIe, TaK H IPHKJIaIHbIe 001acTh. B HayuHOI1 0071aCcTH pe3yIbTaThl I0JIE3HBI
JUISL TAJTbHEHIIIX HCCIIeJOBAHMII 110 aITJIFOTHHATIBHBIM S3bIKaM, (hopMaIn3aluu




MOpPGOJIOTHH H IIOCTPOSHHIO OHTOJOTHI. B NpHKIagHON - aaropuTMbl U
oubmiorexa QNLP npuMeHNMBI B HHTE/UIEKTYaIbHBIX CHCTEMaX aHaI3a TeKCTa,
00pa30BaTeIbHBIX IUTaT(hOpMax, IOMCKOBBIX CHCTEMaX, TOJIOCOBBIX HHTepdeticax
U IHPOBBIX AaCCHCTEHTaX Ha Ka3axXCKOM f3bIKe. biarojaps ajamramuy K
rpaMMaTHKe Ka3aXCKOTO $3bIKa H BO3MOKHOCTH MacIUITaOHPOBAHUS, PEIICHHS
MOTYT OBITH HCIOJIb30BAHBI U JUIA APYTUX TIOPKCKHX S3BIKOB.
7.5 JloKa3aHBI B CTaThe
[TomoxkeHnss IUCCEPTAlHOHHOTO MHCCIEOBAHHSA JOKa3aHbl IIPOBECHHBIMH
HCCIIEJOBAHUSMU.
OcCHOBHBIE IIOJIOKE€HHE, BBIHOCHMBIE Ha 3allUTy, IIpeJcTaBleHsl B 13
myOnukamuax couckarens: OCHOBHBIE pe3ysbTaThl, IOTy4YeHHbIE B XOJe
BBIIIOJTHEHUS JNCCEPTALIIOHHOI paboThl, OBUIH OITyOIMKOBaHBI B TPHHAMIIATH
IeYaTHBIX paboTax, BKII0Yas 4 cTaThbl B H3IaHUAX, PEKOMEHJIOBAHHBIX
KomMureTroM mo KOHTpomo B cdepe oOpazoBaHHS M Hayku MuHHCTepcTBa
obpazoBaHus u Hayku Pecrmy6imku Kazaxcral, a Takke 2 cTaTbi B JKypHalle
Eastern-European Journal of Enterprise Technologies (Q3), uaaekcupyeMmom B
6aze Scopus, c cite score 2.0 u neprentiieM 46. Kpome Toro, omyomikoBaHo 4
cTaTeil B MaTepHajlaX MeKIyHapOJIHBIX KOH(EepeHIHil, cpen KOTOPhIX OJHa
Hay4Has CTaThs c cite score 4.5 u nmeprieHTIIEM 69 (Q2) U 3 CTaThH B APYTUX
pecIryOIHKaHCKUX H3/1aHUSX.

TIpuHIum
JIOCTOBEPHOCTH
JlocToBepHOCTH
UCTOYHUKOB U
IIPeJOCTaBIIIEMOIT
uH(pOpMaIH

8.1 Bb10op METO10I0THH -
000CHOBAH IWIH METOJ0TIOTHS
JIOCTaTOYHO IOIPOOHO OTHCaHa
1) na;

2) HET

Mertoonorus HcclIeoBaHUS OOOCHOBaHA M IOJPOOHO ONMCaHAa: BBIOOP
apXUTEKTYp, METOJO0B IpefoOpabOTKH, AaHHOTAIMH ¥ OLEHKH Mojeleil
00yCIIOBIEH JIMHTBUCTHYECKHMH OCOOSHHOCTSAMH Ka3aXCKOro S3bIKa U
3aJayaMH  JIccepTali. Bce JTambl - OT IIOCTPOSHHS KOpIyca JIo
SKCHEepPHMEHTAIbHOH  BaIMJALMU -  H3JI0KEHBl  IOCIENOBAaTENbHO U
COIIPOBOKJAIOTCS apryMeHTalleil B I0Jb3y IPHMEHEHHBIX IOAXOJOB, UTO
obecreynBaeT BOCIIPOU3BOIIMOCTD H HAYIHYIO COCTOSTEIHHOCTh Pe3yIHbTAaTOB.

8.2 Pe3ynbTathl
JHCCePTAIIIOHHOI paboThI
IIOTY9EHBI C HCIOIb30BaHHEM
COBpPEMEHHBIX METO/I0B HayUHBIX
HCCIIeIOBAaHUII 1 METOJUK
00paboTKU U HHTEPIIPETAIIUU
JaHHBIX C IPUMEHEHHUEM
KOMIIBIOTEPHBIX TEXHOJIOTHIL:

1) na;

2) HeT

Pe3ynpTaTel JHCCEpPTAIMOHHON pPabOTHI IMOJYYEHBI C HCIOJIb30BaHHEM
COBpPEMEHHBIX METOJI0B HayUHBIX HCCIIEI0BaHHUIT, BKITIOUAs METOJIBI MAIIMHHOTO
00y4eHNs, HelipOoCceTEBBIX apXUTEKTYP U 00pabOTKH eCTECTBEHHOTO S3bIKa. I1pu
pa3paboTke Mojeneil W aHaIM3e JAaHHBIX IPHMEHSINCh  HaJIEKHbIE
CTaTUCTHYECKHE METOIBI OIIEHKH KadecTBa, a TakKkKe HHCTPYMEHTaJIbHBIE
cpencTBa JUIS 00paOOTKM, aHHOTAIIMH H BH3YaIH3aIMH OOJBIIMX 00BEMOB
TEKCTOB Ha Ka3axCKOM S3bIKe. Bce STambl HCCIIeIOBaHHS peai30BaHbI C
HCIIOJIB30BaHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHIL, YTO 00eCIIETIIIO
BBICOKYI0O TOYHOCTh, BOCIIPOM3BOJAMMOCT H MPHUKIAJHYIO I[€HHOCTh
MIOJTyYEHHBIX PE3YIbTATOB.




8.3 TeopeTudecKkue BBIBOIBI,
MO/IENH, BbISIBIIEHHBIE
B3alMOCBSI3U U 3aKOHOMEPHOCTH
JTIOKa3aHBbI U TTOATBEPIKICHBI
SKCIEepPHMEHTATEHBIM
HCClIe0BaHUuEM (U1
HaIpaBJIeHUI T0ATOTOBKH IO
IeJlaroruie cKuM HaykaM
pe3yIbTaThl JIOKa3aHbl HA OCHOBE
[eJar oruaecKoro
HKCIEPUMEHTA):

1) ma;

2) HET

TeopeTndeckne BBIBOIBI, pa3pabOTaHHBIE MOJENIN, a TaKKe BBISBICHHBIE
B3alIMOCBSI3U U 3aKOHOMEPHOCTH B paMKax JHUCCEPTALHOHHOI'O HCCIIeOBAHMS
OOKa3aHbl W  TOATBEPKJEHBl  pe3yiJbTaTaMH  3KCIEPUMEHTAIbHBIX
uccieoBaHuil. Bee mpeiiokKeHHbIe pellleHns - 0T MOp(}oI0rHIecKoro aHamsa
JI0 KOMILIEKCHOTO (peiiMBopka QNLP - mponuii mpakTHYeCKyro MPOBEPKY Ha
pelpe3eHTaTHBHOM KOpITyce Ka3aXCKOro TeKcTa. Pe3ybTaTsl BaaIMpPOBaHBI ¢
IIPUMEHEHNEeM  OOINENPHHATBIX METPHK KadecTBa U CpPaBHEHBl C
CYIIECTBYIOLTHMHU PEIIEHUSMH, YTO IIOATBEPKIAeT JOCTOBEPHOCTh U HAYIHYIO
000CHOBAaHHOCTH MOTYIE€HHBIX JTaHHBIX.

8.4 BaxkHble YTBEPKIIEHUS
IO ITBEPKJICHBI/9aCTHIHO

Bakuple yTBepKICHHS IOATBEPKICHBI
JOCTOBEPHYIO HayUHYIO JIUTEPATyPy

CCBUIKAMH Ha akKTyaJbHYI U

10 ITBEP K/ICHBI/HE

IO ATBEPIKICHBI

CCBUTKAMHU Ha aKTYaJIbHYIO H

JIOCTOBEPHYIO HayUHYIO

JUTEpaTypy

8.5 Hcnonp30BaHHBIE Hcnonb30BaHHBIE HCTOYHHKH JINTEPAaTyphl SBISIOTCS JIOCTATOYHBIMU U
HCTOYHUKH JTUTEPATyPhI OXBAaTBIBAIOT IIMPOKHII CIIEKTP COBPEMEHHBIX HAyYHBIX TpPYJIOB B 0OIacTH
IOCTATOYHBI/HEe 00pabOTKN €CTEeCTBEHHOTO S3bIKa, MAITMHHOTO OOYYeHHs, arTIFOTHHATHBHOI
JIOCTaTOYHBI JMHTBUCTUKH U IH(POBOil 00pabOTKH Ka3axXCKOro s3bIKa. B JHTEpaTypHOM

UL TUTEepaTypHOTo 0030pa

0630pe IIPEACTAaBJICHBI KaK KIAaCCHYCCKHE IIOAXOJbI, TaK U HOBeIIIIIe
HCCJIIEJOBAHHA, BKIIOYas paGOTBI, 0Hy6JII/IKOBaHHBIe B BbICOKOpGﬁTPIIiFOBBIX
AKypHalaX H Ha BE€AYIIHX HAYIHBIX KOH(i)CpGHI.[I«ISIX, qT0 O0ecreunBaeT
TEOPETHIECCKYIO 000CHOBAaHHOCTh W AKTyaJIbHOCTh  AHCCEPTAIIMOHHOIO
HCCJICIOBaHMA.

TIpuHIum
MIPaKTHIECKOH IIEHHOCTH

9.1 luccepTaims nMeeT
TEOPETUYECKOE 3HAUCHHE:
1) ma;

2) HeT

Jluccepranus nMeeT TeOpeTHIecKoe 3HaYeHHe, TaK KaK B Hell pa3paboTaHBl I
000CHOBaHBI HOBBIE IMOAXOABI K 00pabOTKe arralOTHHATUBHBIX S3BIKOB Ha
IpHMepe Ka3aXCKOro, BKIIOYas OpUTHHAIBHBIE MOJAETH MOP(OIOTHIECKOTO
aHanm3a, POS-terruHra W ceMaHTHYeCKON pa3MeTKu. IIpeuioxeHHbIe
TEOpEeTUIEeCKHEe TOJOKEHUS paCIIUpSIOT COBPEMEHHBbIE IIPeJICTaBICHUSI O
CTpYKType H QopMaam3aluil Ka3aXCKOTO S3bIKa B  BBIYHCIUTEIBHON
JIMHTBUCTHKE, a TAK)KE 3aKIaJ[bIBAIOT OCHOBY /IS JAIbHEHIINX HCCIIeIOBAHUI B
o0acTH aBTOMATHYECKOH OOpadOTKH TEKCTOB M pa3pabdOTKH S3BIKOBBIX
TE€XHOJIOTHI I MAJIOPECYPCHBIX S3BIKOB.




9.2 JluccepTaius IMEET
MIPaKTHYECKOE 3HAYEHHE U
CYIIIECTBYET BBICOKAS
BEPOSTHOCTh IIPUMEHEHUS
MTOJyYEHHBIX Pe3yIbTaTOB Ha
MIPAKTUKE:

1) na;

2) HeT

Jluccepramus HMeeT IIPAKTHYECKOE 3HA4YEeHHE, IIOCKOIbKY B €€ paMKax
pa3paboTaH TOJHOIEHHBII IporpaMMHBII  ¢pefiMBopk QNLP g
aBTOMATHYECKOil 00pabOTKH TEKCTOB Ha Ka3aXCKOM S$3bIKe, BKIFOYAIONIHII
Monyau Mopdoanamza, POS-terruara, NER U CHHTaKCHYeCKOTO aHaIH3a.
[TonydeHHBIe pe3ylbTaThl MOTYT OBITh HEMOCPEICTBEHHO IIPUMEHEeHbl B
CHCTeMax 3JIEKTPOHHOTO JIOKYMEHTO000poTa, HH(POBBIX 00pa3oBaTeIbHBIX
wiarpopMax, TOJIOCOBBIX IIOMOMIHHMKAaX H  Japyrux HT-pemeHunsx,
OpPHEHTHPOBAHHBIX Ha Ka3aXCKUI A3bIK. BbICOKas CTeleHb aJalTHPOBAHHOCTH
MoJiesnieil K THHTBUCTHYECKIM OCOOSHHOCTSM S3BbIKa, OTKPBITasl apXUTEKTypa U
BO3MOKHOCTh MAaCIITaOHPOBAHHS IOITBEPKIAIOT peaJbHYI0 MPUMEHHMOCTD
pa3paboTOK B paMKaxX rocy1apCTBEHHBIX I KOMMEPYECKUX IIPOEKTOB.

9.3 IlpenstoxeHus s
IIPaKTUKU SBIIIOTCS HOBBIMH?
1) MOJTHOCTHIO HOBBIE;

2) 9aCTUIHO HOBBIE

(HOBBIMHU SBIIIOTCS

25-75%);

3) He HOBbIE (HOBBIMHU
SIBIISIFOTCS. MeHee2 5%)

IIpennoxenus, copMyIHpoOBaHHBIE B JUCCEPTALMOHHOI padoTe 1t
MPAKTHYECKOTO NMPHUMEHEHNS, SBIITIOTCS MOJTHOCThIO HOBBIMHU, TIOCKOJIBKY
OCHOBAHBI Ha aBTOPCKUX pa3paboTKax H aJallTHPOBAHBI ITOJ] CIIEU PUKY
Ka3axCKoro s3bIKa. [IpetoskeH KOMIUIEKCHBIH ITOAX0,T K ITOCTPOSHHIO
S3BIKOBOTO (hpeiiMBopka QNLP, mo3Bosroero HHTerpupoBaTh
Mop(doaHamI3, CHHTAKCHIECKYIO H CEMaHTHUECKYIO 00pabOTKy B €UHYIO
CHCTEMY.

10. | KagecTBO HammcaHusu KauecTBo akajieMiaecKkoro KauecTBO akaJeMH4ecKoro IIHChbMa B JHCCEPTALIMU SBISETCS BBICOKHIM,
odopmIeHHS IIchbMa: COOTBETCTBYET TpeOOBaHHSAM, IMPeAbSBISEMbIM K HAYYHBIM HCCIIEIOBAHUIM:
1) BBICOKOE; H3JI0KEHHe MaTepHajla OTIMYAeTCs JIOTHYHOCTBIO, IIOCIIENI0BATEIbHOCTBIO H
2) cpenHee; TOYHOCTBIO (hOpMyTHPOBOK. lICmonb3yeTcss HAy4HBIH CTIUIb H3JI0KEHHS C
3) HIDKe CPEeJIHETO; KOPPEeKTHBIM yIOTpeOJIeHneM TEepMHHOJIOTHH B OO0JacTH JIMHTBUCTHK,
4) Hu3Koe. KOMIIBIOTEpHBIX HayK M HCKYCCTBEHHOIO HHTeJUIeKTa. Bce MonoxeHus
apryMeHTHPOBAHBI, BEIBOABI 00OCHOBAHBI, a CTPYKTypa TEKCTa CIIOCOOCTBYET
SCHOMY PAacKpbITHIO TeMbl HCCIefoBaHHA. TakuM oOpa3oM, akaJeMHUYeCKOoe
Ka4ecTBO TeKCTa 00ecreunBaeT BEICOKYIO CTeNIeHb HAyJHOI yOeIUTeIbHOCTH U
BOCIIPHHIMAaeMOCTH JIHCCEPTAIHOHHOTO MaTepuaa.
11. | 3ameuaHus K B cnucke numepamypusi ecmv 0ybaupoearus pabomn.
JuiccepTalun
12. | HayuHslil ypoBeHb cTarTeil Hayunplii ypoBeHb IyOJHMKalMil COHMCKAaTelds IIOJHOCTBIO COOTBETCTBYET

JIOKTOpaHTa 0 TeMe
uccie10BaHus (B caydae
3aIUTHI JUCCEPTAINU B
bopme cepuu crateit
ouIHaIbHEIE
PElIeH3eHTHI

IpeIBSIBIIEMBIM TPeOOBAaHUAM K JIUCCEPTALIOHHBIM paboTaM ypoBHS PhD.




KOMMEHTHUPYIOT Hay4HBIH
YPOBEHb KaXAOH CTAThH
JIOKTOpPAHTA I10 TEME
HCCIIEIOBAHMS)

13. | Pemenne opuiuanbHOro XopnaraiictBoBarh mepex KoMuTeToM IS IPUCYXKAEHHS JOKTOPAHTY CTEIICHH
peneH3enTa (CorjlacHo nokropa ¢punocodpun (PhD)

MYHKTY 28 HacTOsIIEro
THIOBOTO M0JIOXKEHH)

3axiniouenne

IIpecTaBIeHHAS UCCEPTANHA HA COUCKAHHC CTENECHH ToKTopa ¢unocodmu (PhD) Oiitim iirepim Kaiiparkeisel Ha Temy «Models and methods for
the automatic processing of unstructured information» («Mozens u METOIBI aBTOMAaTHIECKOH 0OpabOTKH HECTPYKTYpPHPOBAHHOM uHpOpMAITHHY),
SIBIICTCS 3aKOHYEHHOH CaMOCTOATEBHON HayYHO-HCCIIeI0BATENBCKOM PaboTOM, KoTopas oTBedaeT TpeboBanusaM «IIpaBmil IPUCYKICHHS CTEIICHeH», a €€
aBTOp 3aCIy KMBaeT X0JaTaiicTBOBaTh Iepesl KoMureroM o mpucysiienuu creneny nokropa gunocodun (PhD).

OdunuansHbIi peneH3enT:
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