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Ushbu maqolada O’zbek tili korpusini lingvistik jihatdan izohlashning nazariy va
amaliy asoslari atroflicha yoritilgan. Korpus lingvistikasi doirasida matnlarni
morfologik, sintaktik va semantik izohlash jarayonlari, ularning tilshunoslik
tadqgiqotlaridagi  ahamiyati hamda  korpus asosida olib  boriladigan
avtomatlashtirilgan til tahlillariga qo’shgan hissasi tahlil gilinadi. Xususan, lingvistik
izohlash komponentlari — morfologik tahlil (so’zlarning shakl va grammatik
xusustyatlarini aniqlash), sintaktik tahlil (so’zlar orasidagi grammatik bog'lanishlarni
belgilash) hamda semantik izohlash (so’z va iboralarning ma’no munosabatlarini
ko'rsatish) — ning ishlab chigish usullari va ularni tajribadan o'tkazishda
go’llaniladigan zamonaviy texnologiyalar ko'rib chigiladi. Maqgolada, shuningdek,
xalgaro miqyosda tan olingan tabiiy tilni gayta ishlashga oid standartlashtirilgan
ramkalar, xususan Universal Dependencies (UD) kabi formatlar asosida tahlil ishlari
olib borilib, ularning o’zbek tili uchun moslashuvi va amaliy qo’llanilishi yuzasidan
fikr yuritiladi. UD shakllarining o’zbek tilida tatbiq etilishi misollar orqali ko'rsatilib,
(zohlangan korpus matnlari asosida yaratilgan tahlil natijalari jadval shaklida
tagdim etiladi. Mazkur maqgola O’zbek tilini raqamli til resurslari doirasida
chuqurroq o’rganish va tahlil qilishga xizmat qiladi hamda lingvistik izohlashning
ilmiy-amaliy ahamiyatini yoritadi.

Kalit sozlar O’zbek tili korpusi, lingvistik izohlash, lingvistik annotatsiya, morfologik izoh,
sintaktik tahlil, avtomatik belgilash, UD

n“HrB“CTquCKaﬂ aHHOTaumA Camart6oeBa MapguHa TynKVIH)KOH Kn3un

TeKCTOB KOpnyca y36eKCKOrO samatboyevamadina@navoly-uni.uz

JlokmopaHm,

A3blKa TawkeHmckuli 20cydapcmeerHbili yHugepcumem

y36ekcko20 A3bIka U AUMepamypsl UMeHu

Anuwepa Hasou

AHHOTauusA B OaHHolU cmamee nodpobHO oceewaromcs meopemu4deckue U npakmuyeckue

0CHO8bI JIUH2BUCMUYECKOU aHHOMayuu Kopnyca y3bekckoeo f3eika. B pamkax
KOpnycHoU JIUH2BUCMUKU paccMampuearomcs npoyeccoel Mopgosioeu4eckou,
CUHMakcu4eckoli U cemaHmuyeckoli GHHOMAyuu MeKcmos, Ux 3Ha4umMocme 8
JIUH2BUCMUYeCKUX UCC/1e008aHUsAX, A Makxe 6k/1ad 8 asmomMamu3upo8aHHsIl
A3bIKOBOU AHA/IU3 HA OCHOBe Kopnycd. B uacmHocmu, aHanusupyromcs
KOMNOHeHmMel JIuHe8UCMuUYeckol aHHomayuu — Mopgpoaozuyeckuti  pa3bop
(onpedeneHue opm U 2pammamuyeckux Xapakmepucmuk €/108), CUHMAakcu4eckuu
aHanu3 (ycmaHosseHue epammamudeckux cgszeli Mexdy €/108aMu), a MAakxe
cemaHmuyeckas aHHomayus (ompaxeHue CMbIC/108bIX OMHOWeHUlU Mexoy
C/108aMU U 8bIPAXeHUAMU). B cmamee makxe paccMampusaemcs ucno/e308aHue
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Mex0yHapoOHO NpU3HAHHbLIX cmaHoapmos obpabomku ecmecmeeHH020 A3bIKA, 8
yacmHocmu, ¢opmama Universal Dependencies (UD), a makxe obcyxdaemcs
adanmayus u npakmuy4eckoe npumMeHeHuUe 3mux popMamos K y36ekckomy A3biKY.
lpumeHeHue gpopmanuzma UD 8 y36ekckom fA3bike UICmpupyemcs ¢ NOMOWbto
npumepos, a pe3ysbmamel aHAAU3d, BbINOJHEHHO20 HA AHHOMUPOBAHHbIX
KopnycHelx mekcmax, npedcmassieHsl 8 mabauyHol gopme. Hacmosawaa paboma
HanpaesneHa Ha yanybnéHHoe u3ly4YeHue U aHasau3 y36ekcko2o A3bIKa 8 pamKax
Yughposbix A3bIKOBbLIX pecypcos, a makxke packpeieaem Hay4YHO-NPAaKMuU4YeckyHo
3HA4YUMOCMb JIUHeBUCMUYecKolU aHHomayuu

Knrouesbie Kopnyc y36ekckozo s3blka, JuHe8UCMUYeckas aHHomayus, mMopghosioaudeckas
cnoBa pasmemka, cuHmakcudeckuli aHasnus, asmomamudeckass aHHomayus, Universal
Dependencies (UD)

Linguistic annotation of texts in Samatboeva Madina Tulkinjon kizi

samatboyevamadina@navoly-uni.uz
the Uzbek Language Corpora PhD Student

Alisher Navoliy Tashkent State University of Uzbek
Language and Literature

Annotation This article provides a comprehensive overview of the theoretical and practical

foundations of linguistic annotation of the Uzbek language corpus. Within the
framework of corpus linguistics, it analyzes the processes of morphological, syntactic,
and semantic annotation of texts, their significance for linguistic research, and their
contribution to automated language analysis based on corpora. In particular, the
development methods of linguistic annotation components — morphological analysis
(identifying word forms and grammatical features), syntactic analysis (determining
grammatical relationships between words), and semantic annotation (indicating the
semantic relationships of words and phrases) — as well as the modern technologies
used in their implementation are discussed.
The article also examines standardized frameworks widely recognized in the field of
natural language processing, especially formats such as Universal Dependencies
(UD), analyzing their adaptation and practical application for the Uzbek language.
The implementation of the UD formalism in Uzbek is illustrated through examples,
and the results of analyses conducted on annotated corpus texts are presented in
form. This study contributes to the in-depth exploration and analysis of the Uzbek
language as a digital linguistic resource and highlights the scientific and practical
significance of linguistic annotation.

Key words Uzbek language corpus, linguistic annotation, morphological tagging, syntactic
analysis, automatic annotation, Universal Dependencies (UD)
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Kirish

Zamonaviy tilshunoslikda til materiallarini
ragamli shaklda jamlash va ularni tizimli
o'rganish ehtiyoji ortib bormoqda. Korpus

lingvistikasi — ana shu ehtiyojga javob
beradigan yo’'nalish  bo'lib, u lingvistik
tadgiqotlar,  mashinali  tarjima,  matnni

avtomatik tahlil qilish, til o'qitish va boshqa
ko'plab sohalarda foydalanilmoqgda. O'zbek
tilida bu yo’'nalish hali to'liq shakllanmagan
bo'lsa-da, muhim gadamlar qo'yilmoqda.

Tabiiy tilni gayta ishlash — bu sun’iy
intellektning  kichik  sohasi  bo'lib, u
mashinalarga inson tilini tushunish va qayta
ishlashga yordam beradi. Tabiiy tilni gayta
ishlash (natural language processing, NLP)
vazifalarining aksariyati uchun eng asosiy
gadam tabiiy tildagi shablon (qolip)larni
tushunish va dekodlash uchun so'zlarni
ragamlarga aylantirishdir. NLPda bu bosqich
matnli  ko'rinish (text representation) deb
yuritiladi (Naseem, 2021; 35., Chai, 2023; 45,
Probierz, 2023; 2846).

Mavzuga oid adabiyotlar tahlili

Til  korpusi tuzish tamoyillari  bilan
shug’ullangan olim borki, matnlarni lingvistik
izohlash, annotatsiya bosgichlarini albatta

tadqiq qiladi. Jahon olimlari ham bu borada o'z
ilmiy faoliyatida bir gancha samarali ishlarni
amalga oshirishgan va yuqori natijalarni fanga
ma’lum qilishgan.

Christopher D. Manning “The Stanford
Part-of-Speech Tagger” magolasida ingliz tilida
avtomatik POS tagging (so'z turkumi belgilash)
algoritmini ishlab chiggan. Naive Bayes, HMM
(Hidden Markov Models), CRF (Conditional
Random Fields) kabi statistik modellar asosida
ishlovchi  Stanford POS Tagger tizimini
yaratgan. Manningning yondashuvi o'zbek
tiliga moslashtirish uchun asos bo'la oladi,
aynigsa CRF modeli kontekstni inobatga olgan
holatda so'z turkumini aniglash imkonini
beradi. Aynan mana shu metodologiya o'zbek
tilida ham natijador bo’lishi mumkin, agar
korpus etarlicha katta va xilma-xil bo'lsa
(Manning, 2003; 8-12).
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Ya'ni bir korpus matnlari bilan tadgiqot
olib borgan olim Adam Kilgarriff bo'lib, uning
ELRA jurnalida chop etilgan “Corpora and
Lexicons: What's in a Word?" maqolasi korpus

matnlaridagi  leksik  birliklar  tadqgiqiga
bag'ishlangan. Kilgarriff korpuslarda leksik
birliklarni  avtomatik tarzda teglash va

lemmatizatsiya qilishni tahlil gilgan. U korpus
asosida so'z ma'nolarini tahlil gilish uchun
statistik yondashuvlarni taklif gilgan (Kilgarriff,
1997; 10-15). Uning ishlari leksik semantika
bilan  bog'lig taglashda ~muhim asos
hisoblanadi. O'zbek tilida ko'p ma’nolilik
(polisemiya) muammosi aynan Kilgarriff
yondashuvlari asosida hal etilishi mumkin.

Germaniyalik  lingvist, xususan  NLP
mutaxasisi  (kompyuter lingvisti) Helmut
Schmiddir. u hozirda
Ludwig-Maximilians-Universitat Minchen
(LMU Munich) da “Centrum fir Informations-
und Sprachverarbeitung” (Axborot va Tilni
Qayta Ishlash Markazi) markazida faoliyat
yuritadi. Bu yerda u nutgni avtomatik tahlil
gilish, POS-teg qo'llash, morfologik tahlil va
parserlash kabi sohalarda ilmiy-tadgiqot olib
boradi. Asosiy tadgiqot ishlari kompyuter
lingvistika  texnologiyalari -  masalan,
“TreeTagger”, "RNNTagger”, “SFST", “SMOR”,
“BitPar” bilan bog'liq bo’lgan. Birgina
"Treetagger — a tool for annotating text with
part-of-speech and lemma information”
magolasi uni dunyoga tanitib yubordi (Schmid,
1995; 56-59). TreeTagger dasturi morfologik va
lemmatik izohlash uchun eng mashhur
vositalardan biri. Schmid modeli o'z ichiga
so'zlar uchun ehtimollik asosidagi POS teglarni
belgilaydi.

Yana bir kompyuter lingvistikasida
tadgiqot olib boruvchi mashhur shvetsiyalik
olim (kompyuter lingvistikasi professori-2008)
— Joakim Nivre. U hozirda Shvetsiyaning
Uppsala universitetida (Universitetet i Uppsala)
faoliyat olib boradi. Universal Dependencies
(UD) loyihasining asoschilaridan biri. Har xil
tillar uchun yagona sintaktik annotatsiya
modeli ishlab chiggan. Bu modelda har bir til
uchun umumiy belgilash sxemasi joriy gilingan.
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U o'z ilmiy fikrlarini “Universal Dependencies
v2: An Evergrowing Multilingual Treebank
Collection” maqolasida yoritib o'tgan (Nivre,
2020; 10).

UD loyihasi hozirda o'zbek tilini ham o'z
ichiga olgan.  Annotatsiyalarni  xalgaro
standartlarga mos ravishda ishlab chigish
uchun UD modeli asosiy tayanch bo’la oladi.

Yuqoridagi olimlar tomonidan yaratilgan
teglash tizimlari va annotatsiya metodikasi
mashina o'rganishi, statistik model, sintaktik
bog'liglik  va lemmatizatsiya asosida
shakllangan. O'zbek tili uchun esa bu
tajribalardan foydalangan holda milliy til
xususiyatlariga moslashtirilgan annotatsiya
tizimi ishlab chiqish dolzarb vazifalardan biri
hisoblanadi.

Tadgiqot metadologiyasi

Korpus lingvistikasi — til materiallarini
kompyuterga asoslangan korpuslar orqgali tahlil
qgilishni nazarda tutadi. Til korpuslari lingvistik
izoh (annotatsiya) orgali ma‘lumotga boyitiladi.
Annotatsiya deganda, matndagi so'zlarning
grammatik, sintaktik yoki semantik tavsiflari
kiritilishi tushuniladi.

Morfologik annotatsiya — so'zning leksik
shakli, grammatik kategoriyalari (masalan, ot,
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fe'l, birlik, ko'plik) kabi belgilar bilan izohlanadi.
Sintaktik annotatsiya esa so'zlar orasidagi
grammatik bog'ligliklarni (masalan, ega-kesim,
aniglovchi-to’ldiruvchi) ko'rsatadi. Chet tillarida
Universal Dependencies (UD) loyihasi asosida
bu jarayonlar ancha takomillashgan (Jurayev,
2021; 27).

Universal Dependencies (UD) — bu tabiiy
tillarni sintaktik va morfologik jihatdan izohlash
uchun ishlab chigilgan xalqaro
standartlashtirilgan ramka (standart)
hisoblanadi. U turli tillarda umumiy tahlil
modelini yaratishga xizmat giladi, shu bilan
birga har bir tilning o'ziga xos xususiyatlarini
ham hisobga oladi. UD — bu 150 dan ortiq
tillarni  gamrab  olgan, 200 dan ortiq
“daraxtbanklar” (treebank) yaratgan, 600 dan
ortiq ishtirokchilardan iborat ochig hamjamiyat
tashabbusidir. (1-rasm)

Universal Dependencies (UD)ni  bir
vaqtning o'zida lingvistik izohlash ramkasi deb
ham atash mumkin. Chunki ushbu standart
asosida butun dunyo tillari korpus yaratish
faoliyatida  foydalanishadi. ~ Ya'ni  bunda
korpusdagi  matnlar lingvistik izohlanadi
(morfologik, sintaktik analiz gilinadi, maxsus
teglash ishlab chigilib, so'zlarga biriktiriladi).

. .
U universal Dependencies

. Understanding UD
Short introduction to UD (history)
Annotation guidelines (changes)

@ Using UD

Tutorials and events

«" Projects related to UD

Universal Dependencies (UD) is a framework for consistent annotation of grammar (parts of speech, morphological features, and syntactic dependencies)
across different human languages. UD is an open community effort with over 600 contributors producing over 200 treebanks in over 150 languages. If you
are new to UD, you should start by reading the first part of the Short Introduction and then browsing the annotation guidelines.

Query UD treebanks online
Download UD treebanks: all releases
w Release 2.16 (May 15, 2025)

Tools for working with UD

SUD: Surface Syntactic Universal Dependencies = Deep Universal Dependencies = Universal PropBank = CorefUD: Coreference in Universal
Dependencies = UNER: Universal Named Entity Recognition = UMR: Uniform Meaning Representation = UniMorph = UDMorph = UDer: Universal
Derivations  PARSEME: Multiword expressions = UniDive COST Action = UCxn: Universal Constructions

«\ Contributing to UD
How to contribute to UD
UD mailing list
Guidelines issue tracker

. Overview Publications
Linguistic framework

47(2): 255-308.
Treebank data

Marie-Catherine de Marneffe, Christopher Manning, Joakim Nivre, and Daniel Zeman (2021). Universal Dependencies. Computational Linguistics

Joakim Nivre, Marie-Catherine de Marneffe, Filip Ginter, Jan Haji¢, Christopher Manning, Sampo Pyysalo, Sebastian Schuster, Francis Tyers, and
Daniel Zeman (2020). Universal Dependencies v2: An Evergrowing Multilingual Treebank Collection. Proceedings of the 12th International Conference
on Language Resources and Evaluation (LREC 2020), pp. 4034—4043, Marseille, France.

1-rasm. Universal Dependencies (UD) interfeysi (https.//universaldependencies)
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Ushbu atama tarkibiy tarjimasi Universal
— umumiy, xalqaro, barcha tillar uchun yagona
bo'lgan — Umumtil (yoki “Umumiy tilga oid"),
Dependencies — sintaktik bog'ligliklar (ya'ni,
so'zlar orasidagi grammatik munosabatlar) —
Bog'ligliklar, ~ Sintaktik ~munosabatlar  kabi
ma'nolarni  ifodalaydi.  Ko'pgina  ilmiy
adabiyotlarda ushbu tushunchani turlicha
shakllarda qo’llashadi. Masalan, Umumtil
sintaktik bog’ligliklar (eng keng tarqalgan va
aniq ifoda)) Umumiy til bog‘lanmalari
(soddalashtirilgan lekin noanigroq), Xalqaro
sintaktik izohlash standarti (ko’prog UD
loyihasining  mohiyatini  ifodalaydi). Ular
orasidan eng magbul va mazmunan tog'ri
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variant sifatida Universal Dependencies (UD)
Umumtil sintaktik bog’ligliklar deb
ifodalash magsadga muvofiq.

UD bilan lingvistik izohlash jarayoni bir
gancha bosqgichni gamrab oladi (2-rasm).
Avvalo, matn tarkibidagi berilgan gaplar
tokenlar(odatda so'z va tinish belgilariga)ga
ajratiladi. Keyingi bosqich leksik
izohlash(morfologik jarayon boshlanishi)ga
o'tiladi. Har bir token uchun (lemma, upos,
feats)morfologik xususiyatlar biriktiriladi. Oxirgi
bosqich sintaktik izohlash bosqichida so'zlar
orasidagi grammatik bog'ligliklar aniglanadi.
Bunda bog'langan so'z va bog'lanish turlari
aniglanadi.

Universal Dependencies
(UD)

(——

—-[ Leksik izohlar

So'zlarga ajratish
(Tokenezatsiya)

F{ —

-
Annotation

|
: 1

m [ UPOS ] [ FEATS ]
— L ==

I So’zning lug'aviy
(asosiy) shakli

| | Umumiy so’z turkumi ] | Morfologik belgilari 1
| (Universal POS: NOUN, | | (masalan, son, zamon:
I VERB, ADJ) ) ‘_Number=Sing|Tense=Past)J

N

Bog'lanish turi (masalan,
I nsubj — ega, |
| obj — to'ldiruvchi,
case — predlog) | |
-

Sintaktik izohlar }— —{ Dependency Parsing

——

(o] [oema]

e

Bog'langan so’z |
| (ya'ni, grammatik
“bosh” s0'z)

2-rasm. Universal Dependencies (UD — Umumtil sintaktik bog’ligliklar) tizimi

Universal Dependencies (UD) tillararo
tahlilni osonlashtirish, NLP (Natural Language
Processing) ilovalari uchun standart sintaktik va
morfologik  belgilash,  annotatsiyalangan
korpuslar yaratish maqgsadlarini ilgari suradi.
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Shunday avtomatik annotatsiya tizimlari
mavjudki, ulardan hozirgi kunga qgadar
tadgiqot ishlarida foydalanib kelishadi: (1-
jadval).
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Avtomatik annotatsiya tizimi

1 | UDPipe

Ta'rifi

Universal Dependencies asosida grammatik izohlarni
yaratish uchun.

2 | Stanza (Stanford NLP) Ko'p tilli, shu jumladan o’zbek tilini gisman qo'llab-

quvvatlovchi tizim.

3 | SpaCy Yuqori tezlikda ishlaydigan NLP vositasi.

1-jadval. Avtomatik annotatsiya tizimlari

Tahlil va natijalar
Matnlarni lingvistik izohlash jarayoni bir
gancha bosqichlarni o’z ichiga oladi:

1. Tokenizatsiya — matnni so'z birliklariga
ajratish.

2. Lemmatizatsiya — har bir so'zni lug'aviy
shakliga keltirish.

3. POS tagging — so'z turkumini aniglash.

Bu jarayonni bitta misol orqgali ko'rib
chigamiz. “Bog’'da oppoq gullar gulladi”. Ushbu
gapda ikkita ot (Noun - N) (bog'da, gullar), bitta
sifat (Adjective - Adj) (oppoq), gulladi (fe'l)
(Verb - V) mavjud. Sintaktik tahlilda esa bog‘da
— oblique nominal (obl) ravish, oppoq -
attributive modifier (amod) aniglovchi, gullar —
subject (subj) ega, Gulladi — predicat(gapning

4. Dependency parsing - sintaktik asosi) (root) kesim. Nuqgta — tinish belgisi esa
bog'ligliklarni aniglash. punctuation (punct).
Noun Adj Noun Verb
| | | !
Oblique Attributive Number - Plur .
nom?nal modifier Subject Predicat
| | |
[ obl] [ amod ] [ nsub ] [root] [punct]
N — A L I R VSR
Bog'da |  [[oppoai|  l[guljlar | |igullaidi | | . |
C - T
ID So’'z Lemma UPOS XPOS Feat Head DepRel
1 Bog'da bog’ NOUN NOUN Case=Loc 4 obl
2 oppoq oppoq AD)J AD)J Degree=Pos 3 amod
3 gullar gul NOUN NOUN Number=Plur 4 nsubj
4 gulladi gullamoq VERB VERB Mood=Ind Tense=Past | Person=3
5 PUNCT PUNCT _ 4 punct

Bog‘da - joyni bildiruvchi so'z, bog’
so'zining joy (locative) holidagi shakli. Bu

yerda obl (oblique nominal) sifatida
predikatga bog'langan.
Oppoq - sifat, amod (attributive

modifier), ya'ni “gullar” so'zini aniglovchi
SO'z.
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Gullar - ko'plikda ot, gapning bosh
ishtirokchisi (nsuby).

Gulladi - asosiy fe'l (predikat), gapning
ildiz so'zi (root).

. —nuqta, tinish belgisi (punct).
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Xulosa va takliflar

O'zbek tilidagi matnlarni  lingvistik
izohlash korpus lingvistikasi doirasida dolzarb
masala hisoblanadi. Ragamli korpuslar va
avtomatik annotatsiya tizimlari bu yo’nalishda
muhim vosita bo'lib xizmat qiladi. Annotatsiya
sifati va anigligini oshirish uchun tilga xos leksik
va grammatik xususiyatlar chuqur tahlil
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gilinishi, zamonaviy texnologiyalar bilan
uyg'unlashtirilishi kerak.
Ko'’p hollarda, mavjud annotatsiya

tizimlari qo’lda amalga oshirilgan bo'lib, bu
jarayon samaradorligini pasaytiradi.
Annotatsiyalash jarayonini avtomatlashtirish
esa vaqt va mehnat resurslarini tejash bilan
birga, aniglikni oshiradi.
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