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KOMPYUTER LINGVISTIKASI 1 MILLIY TILSHUNOSLIGIMIZ

ISTIQBOLI
pssal omu al aykum, hur mat| i konfer el
Maml akati mizda amalga oshirilayotg
davl at tilining hayotimizdagi odr ni |
siyosiy, itimoiy-i qt i sodi ynadmaéngvijyabhal arda f
minbarlarda barally angr amoqda. Xorijiy mamlaka

oddrgani shga qi zigish kuchaymoqgda.

Odzbekiston Respubl i-yd @sokt Rhe diadje n't
tilining davlat tili sifatidagi nufuzi va mavgeyini tubdan oshirish chtadbirlari
t obg &1 dasés5@sonli Fdfmoni, 202¢il 20co kt abr dag i A Ma m
obdzbek tilini yanada ri voj |l ant-tadbirlasih v
t odgadr i £08dsard grarmomdd bu vazifalarni amalga oshirishni yanada
jadallashtirdi.

Mamlakatimiz ijtimoiysiyosiy hayotining barcha sohalarida davlat tili
i mkoniyatlaridan todaligq va todGgari fo
ti I ini odqgitish tizi minHanitilisifatedaganufuzimik o n
oshiiish; davlat tilining sofligini saglash, uni boyitib borish va aholining nutq
madaniyatini oshirish; davlat tilining zamonaviy axborot texnologiyalari va
kommuni kat si yal ariga faol I ntegratsiy
mi gy o s da g nufuoni osimrish, muaborada xorijiy hamkorlik alogalarini
rivojl ant i r i s hbo$sqgzhitizimlidgshla antalgasoghirinbgoea

Davlat tilining zamonaviy axborot texnologiyalari va kommunikatsiyalariga
i ntegratsiyal as huwbyiiga gadartdaviatrtilida solmaviysish h a
yuritish hujjatlarining yagona elektron namunalarini ishlab chigish va ulardan
foydalanish uchun 14 ta onlayn dastur ishlab chigish, 3(8@cha esa ushbu
koarsat ki chni 25 taga yeotkalzelshiha dials

el ektron | ugdat dasturl arini yarati s
dasturl ar yaratish vazifalari bel gil a
Bugun uni versitetimizda tashkil
muammol ar , y e ¢ hmaveusidagi xalgato ikapferenkiya aamodavlat
tilining axborot va kommunikatsiya texnologiyalari, xususan, Internet jahon axborot
tarmogdi da munosi b odrin egal l ashini
dasturl arini yarati shhangelmabi vazifalar

Konferensiyaning barcha ishtirokchilarini tabriklayman, konferensiya ishiga
omad tilayman!

Sirojiddinov Shuhrat Samariddinovich,
Al i sher Navoiy nomidagi Toshkent davl
rektori, f.f.d, professor
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KOMPYUTER LINGVISTIKASI TADRIJI  XUSUSIDA

Dunyo kompyuter lingvistikasida oxirgi yillarda milliy korpuslar, avtomatik
tarjima platformalari, tezaurus, -el e
nazariy jihatdan o06r gan indatkorpbsairtuighaingi
dasturiy va lingvistik tamoyillarini asoslash, tabiiy tilni gayta ishlash (NLP), mashina
tarjimasi, matnga qayta ishlov berish tizimlari, kompyuter lingvodidaktikasi,
kompyuter leksikografiyasi, semantik tizimlar va lingvistik ootplalar ustida
ishlash va korpus grammatikalarini yaratishga keng imkon yaratadi.

Mamlakatimizda global ilmistexnik islohotlar amalga oshirilayotgan bugungi

kunda kompyuter |l ingvistikasi doirasi
gayta ishh s h , uni boshga till ar bil an <chec
bel gil ashga kuchl i ehtiyo] sezil mogd

saglash, uni boyitib borish va aholining nutg madaniyatini oshirish; davlat tilining
zamonaviy  axboro texnologiyalari va  kommunikatsiyalariga  faol

i ntegratsiyalashuvi ni tadminlasho kal
faktl ari ni tizimlashtirish, akademi k
egallash, tilni real tasvirlash, shugid e k , amal iy ti ]l shunc
etalonl arini optimall ashtirishga keng

Kompyuter | i ngvisti kasi I stigbol I
hol da o6zbek tild9 milliy korpusini )

masalalarni zamonaviy ilmiy tamoyillar asosida tadqiqg etish fanimiz oldida turgan
dolzarb vazifa hisoblanadi. Shu nugta nazar dan 00zbek
grammatikasini yaratish, korpus lingvistikasi, tabiiy tilni gayta ishlash (NLP),
mashina tarjimasi, maf)]a qayta ishlov berish tizimlari, kompyuter

lingvodidaktikasi, kompyuter leksikografiyasi, semantik tizimlar va lingvistik
ontologiyalar, kompyuter lingvistikasida terminologiya va terminografiya,

kompyuter l T ngvi sti kasi davojlantirishGnihgyatda n t
muhim.

Bugun uni versitetimizda tashkil
muammol ar , yechim va istigbollaro me

masalalarni mutaxassislar va yosh tadqgiqotchilar bilan muhokama qilish, bu
sohalardagilingan ishlar bilan tanishishga imkon beradi.

Isajon Sulton,
Oliy tadélim, fan va innovart
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O6zbek tilining xalgimiz I Jti meiy
edti borini t uddsainb oksehliayiosthgamnydshl ar i
anfQana va gadriyatlarga sadogat, wulug
tarbiyal ash, maml akati mi zda davl ada t i
gator ishlar amalga oshiril mogda. Xus
2019yl 21-okt abr dagi AO6zbek tilining davl
tubdan oshirishchoraad bi r | ar i -685Esgnb Faimsni, 802§ @0- P F
oktdbr dagi AMaml akatimizda o6zbek tili:
takomillashtirish chord ad bi r | ar i t-608% gonlir Fasmordaa obg |

vazifalarni amalga oshirishni yanada jadallashtirdi.

O6zbekiston Respubl i k20&3yillardR ragborotd e n
kommunikatsiya texnologiyalari sohasini yangi bosgichga olib chigish €hora
tadbirl ari t-3p Bsgnd garolsga chsosag iaxbeku@munikatsiya
texnologiyalari sohasida ffadl i m xi zmat !l ari ni Koor
ishab chiqgish hamda eksportga yodnal ti
quvvatlash uchun Investitsiyalar va tashqgi savdo vazirligi huzuridagi Yosh

tadbirkorigavwiat gashl gmamgdar masi hi so
vazirligi ktaozmod naiddi agna no dttanl ov asosi da
grantlar ajratish tartibi joriy qgilindi.

Jahon zamonaviy tilshunosligida ko
kesi shuvida yuzaga kelgan kompyuter |
Lisoni'y bilimlarni amalda qood6ll ashning
oo0ti sh paral | el korpusl ar y a r-dadturiys h
funksionalini kengaytirish zaruriyat:i
t ad mi nldatgtiaimi vahnatdjiyf i kr iy faoliyatning t a
vV a uni ng tur |l i kodrinishlarini | T ng\
matnl ari ni chogodéi shtirish orqgal.i tar

tamoyillarni belgilash ularning turli kontekstlarda vogelanadigan diskursiv va
krosslingvistik giyofasini ilmiy baholashga xizmat giladi.

Bugun uni versitetimizda tashkil
muammol ar , yechim va istigboll aro me
masalalar doirasida tadgigot olib borayotgan olimlar, yosh mutaxassislar uchun fikr
al mashish maydoni booli b xizmat qili s

Jamoldinova Odinaxon Rasulovna,
Al i sher Navoiy nomidagi Tos h kmvergitetid a v |
Il miy ishlar va innovatsi
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YALPI YI G6ILISH MABGRUZALARI
ALFABE (ABECE) VE BKLKKKM

Ekref ADAL
Kstanbul Teknik
Bil gisayar ve Bi

Tarkiye
adali@itu.edu.tr

OzBir dilin en °nemli varl ekl ar énda
en °neml bil ekeni ol an abece, bi |l i ki
ol muktur . bG¢lni¢gkmem del anakl ar éndan yar
abecesinin, ol - ¢nl ¢ bili kim abecesin
ol mayanl ar , bilikimin sajladéjé ol ana
abecenin ©°nemi ve yahékabe¥ebaglllermnti
gereken konular anl atel méxter.

Anahtar sozcukler Al f ab e, abece, | PA, Ses- il

Abstract. One of the most important assets of a language is its alphabet. The
most important component of interpemab communication, alphabet, has become
more important as a result of developments in the world of informatics. Today, the
alphabet of a nation that wants to benefit from the information technologies should
be compatible with the standard information almta Those who do not have a
harmonious alphabet have difficulty in taking advantage of the opportunities
provided by informatics. In this paper, the importance of the alphabet and the issue
that should be considered by the Uzbeks who are trying to geaehew alphabet
are explained.

Keywords: Alphabet, alphabet, IPA, Phonetic alphabet, keypad, UTF.

Giri Kk

Dilin en temel bil ekeni, ses ve bu s
cijerimiz ko°r ¢k, gértl ak -waé Odieliemi n
d°n¢kebil mesi I -1 n bir abecenin geliKk
abecenin Sami érkéndan ol an deni zci

taraf éndan gel i ktiril difji tari Bl é nhde
kull anél maya baklandéjé sanél an bu ab

unsuz harflerdir.

http://compling.navoiyuni.uz/
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DijJer bir deyi kKl e Feni ke -3dedenikedbaecesie
glsteril miktir. Feni/— den
taraf?ndziln _Akdeniz'e 7Y 4 a4 F )
aktarel méekter Bu a k e b w e e w asE
Yunan ve daha sonra | =z w w o & & a | 0
-l v. y¢zyellar arasée| 1 ™ | y 4 @ H [P ¢
harfl eri ni nhardfllaeréi nk e
ayneéeder Ayréca Fenil » w v « v 1w Ar
saj dan sol a dojru evi
kull andekl ar e abece TWaeri9ox ) e C
icretilmiktir ve harf| &+ % %9 % 2% ¢ by,
sajdan sola dojrudur | Isir
vekicikhar f ayer éemeée yokt " T d ol aboces "u n
Arap abecesinde de b¢gyeéek ve K¢g-¢K har
yoktur ancak harfin bi-imi s®zc¢k Dbacx
Her edot yaze vV e uygarl ejé Yunanl!l ar a
yazmakt adém. k¥urmdrelcersifha n kekill erini
ayréca Yunancada karkel éjJé& ol mayan ¢n
bakl améxkl|l arder . B°yl ece elif'"ten A, |
enl ¢l erini t ¢ r-eatlnéikknhaelradriérn [MR] .| XBu Vy ¢ 2
kayétlardan °jJreniyoruz. Yunan abeces
k¢-¢k ve begyeéek harf kavramé ol ukmuk v
Es ki Latin abecesinin dM¥ec¥®bsi ndyeanzy:
soylenmektedir. Bu abeceye Yunan abecesinden Y 7
vV e Z har fl eri al énm on
abecelerden harfler eklenerek bugunki bicim IRKYA3I1LXEAAT IO
kazanmektér [ 1]. ABCCD EF G 6 H T L KL

Orhunanétl arenda G°ktg¢r

an
Bu abecede 26 ¢nsy¢z, PI>MTI¥IKIMDA 4 ¢

(bunl ar a sesl em diy MvwvreorrssTuvovY oz o yn
Harfler ayrék olarak sajdan sola doj
S° z¢ Ckl er | aral ar én a S 2:XGbkturk abecesi

bicimleri Runik abe esi ndeki ne benzedii].i i -in
diyenl er vardeéer . Runi Kk abecesinde S
d¢ekmektedir., ¥rnejin"ko", "ku" sesl em
e sesleri icin iki ucu cengelli simgeleru |l | anél méekt ér . G° kt
abecesi nden tereti |l mi K ol an Ar ami a |
Gokt ¢rk aedesig®leleirli | mi ktir.

Rusya ve komku ¢l kel erinde kull aneél an
kardeataféndan geliktirilmixktir.,
Yazel e metinler i nsanl ar araseéendaki
ara-|laréndan biridir. Bu y¢zden y°%°net

http://compling.navoiyuni.uz/
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engel | emek I steyen bazé y°neéeéti cilteerki
Feni ke abecesinden te¢retilen abecel er

SPRt!l 6SO0SyAYy &F&PtYlaP

Arami ——— 1  Suriye
I Musevi
——  Palmira Eski Turk
—— Nebati — Arap £ Fars
Etriks - Latin Latin
Eski Yunan —— Yunan Kiril
Eski Musevi ——— — Samaritan

0

L 1 .
T T »

1500 1300 1100 900 700 500 300 100 100 300 500 700 900 1000 il

Anadolu'ya gelen T¢rkler, bu sérada
abecesini kull anmaya baxkl amexkl arder

(-, p gibi) Arap abecesine ekl emikler
Turkcet T n yeterli ol maméxkteéer. Arap abece
neden ol muktur. ¥rnejin gel, k el ve
kal enméext éer . Her ¢- s°%9zce¢k 1 -1in K ve
gbreGe s | i -1 n kullanél méktér. Yaz a ¢
enl ¢ yakeéektéréelabil mekteydi dij b i

yazél éyordu.

2 Sesler ve Abece

Temel olarak dillerdeki sesler Unli ve Unsiz sesler olarak iki kiiraeyer € 1 ér
rnl ¢l er cijJerden gel en hava akéméne
karkél akmadan -ékareéelan seslerdir. B
Cijerden gelen hava akéeménén ses tel
unstzsesler denir. Unsiizlere engelli sesler de denilmektedir.

Bir dil de anlam ayérma g°revini yapan
denil mektedir. T¢rk-ede her sese kar k
bir sesbirimdn rhi Bitrek oya kda biérklaeki k
Knsanl ar d¢k¢gnce, duygu ve konukmal ar
KI'k yazé Dbi-i mi S¢merl erin bul duju -
Kekil yazéesé&dair keHiyerodplirf pdém daha
daha dojrusu bir harf kull anmayé baka

http://compling.navoiyuni.uz/
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e oy s |50 E&n's
sese karkeée bir harf il kesini beni msen
i -1 n abecuel ucsslluakrt udrialnl eri ne ©°zg¢ sesl| e
birl exkik harfl er kull anmaya bakl|l ameék
kull anméxkl ardeéer . Bazé wulusl ar, kendi |l
-0k sayeda $11e¢g¢jdenbakkm@kdarder . Bun
gi bi kural séz bir yazém Dbi-i mi ol uk mu
Kngilizcenin yazém kurall aréndaki bel
Paul Passy'nin °nderl ijinde F r al nésnédza
Ul usl ararasé Foneti k Dernejini kur ar
Ama-|l aré Romic abece [ 5] Il e °neril el
uygun ol arak Kngilizce i-in bir abece
abecesi, dijer bir deyikle ses-il abe
G¢enegmegzde Teéegrk uluslaré -exkit |l abece
varder Terk dill eri sondan ekl emel i
varder . 7 Teérk ul usunun dlidldlee rg °nrd¢éel nt
Cizelge2 6 d e 7 Ter k ul usunun kull andéj é
gorulmektedir.

Cizelgel: Turk dillerindeki tnlaler
Dil unit = gnigler
say é:
Turkce 8 a, e, €, I,
Azerbaycan 9 a, e, ®, e,
Turkmen 9 a, 2, e, e,
Szbek 10 aa i, 0®, Hu -i, 0-0¢
u-u
Uygur 8 a, e éi0,0,u0
Kazak 9 a, e, a, €,
Ker gée 8 a, e, e, i,
Tatar 9 a, e, -, &,
Cizelge2 : T¢rk Ul usl aréenéen Kull andEé
. Azer |
Tark Uit bayc Ordsie Uygur Kazak Tatar IPA
men |~ k
L,L(L|L|L|L|L|L|L|L|A|L|L|K|K|L|L|K|K
alalalalalalalala|a|r|ala|r|r|laja]|r|T
AlalAlal|AlalAla|l]AlalF/Ala/Ala|AlalAla]| /a
Ala|lE|e|A|la|E|e|/|/A|A|lc|D|A|la|c|D| leel
B|b/B/b/B|b|B|b|B|b| ¥YWB|B|a|B|B|b|a|B]| /bl

http://compling.navoiyuni.uz/
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RMFOS AR 9 - ot el EE ¥
Tt | Tt |T|t|T|T|T|t|] 9T |t|uv|Is|T|t|u]|ls| It/
Ulu/Uju/Uju/U/U|U|u|l/W|w|uv | E|W|w|v|E]| /u
Ululu|["|U|ulv | k| /&
Ujaluja|lu]la jall/{0laininj0jain|ul| Wyl
ViviWw|V| V| V|V W w n\Viv| B/ B/Wiw| B|B| N
YIyIY[YIYIYIYIYIY|y] gYlyls|2]Y|y|s|2] [
Z|z|Z|z|Z|z|Z|z|Z|z|C|Z|z|y|L|Z|z|y]|L]| [zl
be ” /j_u/,
W | w 1yl
Yy el fal ]
ala j O
2 Abece ve Bilikim
Gegnegmegz bil gi veya bilikim -ajeé ol ar
alanénda yer bubulorsayBarr Cazndlalmdjai 0
hayat é@émézén bir par-asé. Bili ki mdeki
d bakl at mekt ér . Doj al Di | Kkl eme ( DL
K -al ékxmal aré s¢rdegreégyoruz:
Sesbilimi
Bardn bilgisi
Bicim bilimi
S6z dizimi
Anlam bilimi
Soylem bilgisi
Edim bilimi
DDK bilim dal énén uygul amal aré ise K¢

Metin seslendirme

SV e e e R IR e R e e

Konukmayé yazéya d°kme
Yazém yanl|l ékl aréné gi der me
Bilgiye erikim

Bil gi -eékar ma

Ozetleme

Anlama

Soru yanétl ama

Dill er arasé -eviri
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_alékéer ken Kk a rﬁﬁﬁﬁfﬁﬂ?ﬁ?ﬂ :1- LR 1.01.1.1
. - HlHHHlEaaNEE o0E Sann
konu dilin abecesidir. Cunki -G C T T T I EICC1c)0]

bilikim ortaméMlCCECECERETT ] caoa
abecenin har flee LTI B BT T
I I S anE EED

g g g g 2 | ekro| dnI | anr a¢e SBORTZS Gl | PYP
. . . S e e el e N N Y S P Y
bilinmektedir HEEEEANNEEE OO0 OOnD

_ B8 an
ortaménda kul l mpooooonn

zorlama  sonucu  bugink 1 L LD

bi-imine gelmfk“‘.‘i‘z?“7‘-‘77!7; ‘H

a-ékl ek gamac a..

1
|
|

konuyu tuk tak
al al em. CGenem TTEEL L EEC LT T T
takéemlarée kul | LLCELGICELIGE0 -0 N-T-0 1]
bilgisayar den—yy i rpr ) e
takemeé konus U TTTTTTT-I-T BEES D DOODN
gi bidir Bu ©°1 L ][] LT N TTE-11
35 tuk ana keés ™ * '7"’s’1v(t0c¢NNJl ¢dz Gk PY
virgel vbslayeé L1ve L uxk
noktal ama i karetl er I -1 n ayreéel mext
deji kebil mektedir. QWRT ile bakl ayan
tuk takéemeée ol arak bilinir. Bir Yy ¢ ZY €
de¢ker meki jgerieki n bu y4dtae gQWRT nmi w4 tra k
QT¢rk tuk t®dlbeEme Fvel ch&kkitluk takémé g°©
yazmaya al ékéek olan T¢rkldgrheéezua y
kull aneéerl ar .-TBi kgt smyaak&mame Qkul | ane
OWRT tuk takéménda 3506li k ana kéeséem i
takémé -ok kullanélan noktal ama i kKkar e
I -1n bazé noktal ama | kKaa ekay deéaurkd lamék
abecesinde de 29 harf g°r ¢l mektedir.
ki vur ukl a Yenizbé# Ozbékiabepesihetgecitecek ise sescil bir
abece kullanél masé ve -ift viuroulkadBua khta
°nerimizin nedenini kK°yle a-éklayabil
Ses- il abecede bir sese karkéel ék bi
bil gi sayarda bir kot karkeéel ek d¢kyg¢
har f i bil gi sayerlda kkeinr, kao/tn ék ssreksd | &k
bil gi sayarda i ki kot kull anmaméz ge
Metin ¢zerinde -aleékéerken, °rnejin s
gPsterilen sesler zorluk -ékar makt a
Bir ses i-in ikzéen@&kadabasmmaksyaz ma |
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T verster - l@d ) Xelgaro imy -smalykonierensya . [S® ELE
¥zbek dili I -in °l -¢nl ¢ tuk takeéméneé,
i stenen yere yerlexktirilebilirler. ¥z
bu kullanélabilir. ¥neml i éonl a°nl -hganrl f¢l
kodl aréna denk getiril mesidir. Konuyu
uygun ol acakteéer . T¢rk-e abecesinde bu
h, e, I, ], k, |, m, rabecesinde &dlan q, w, x harfleri s
T¢rk-ede yoktur. Buna karkén ek ol ar a
s®zc¢kl eri yazabil mek amaceéeyla Tg¢r k-
veril miktir. 6 T¢r k hauwrfTirkcenin Busbpel harlteri a |
Bilikim d¢gnyasénén kod abecesinde yel
abecesinde olduju i-in yalnézca |, &,
buge¢n Teégrk-enin bitin hearyfelreralrﬁalk—tc,mm
¥zbek abecesi i-in 1 ki Aao, i1 ki neo ¢
ol an ¢é&, |, ¢ harfl eri y ok . Buna g°°re
harfleri ©°1-¢nl-8eChzelded &ti ek ia bgabilesmiz.y dJrTIFe
Sonuc ve Oneriler:

f Her ses 1 -in bir harf kull anél maseée

T ¢ift vuruklu harflerin kullanél mam.

1T ¥zbek-eye °zg¢ harflerin mutlaka ©°|
onerilir.

Cizelge3: Ozbekce harfler icin 6neri
Blyuk harf Kiguk harf

a &#196 &#228

C &#199 &#231

e &#201 &#223

] &#1x11E &#IX11F

A &#209 &#231

0 &#214 &#246

U &#220 &#241
Kaynakca

[1] Phoenicians Alphabet, http://www.phoenician.org/alphabet.htm

[2] Phoenician/Canaanitbitp://www.omniglot.com/writing/phoenician.htm

[3] The Phoenician Alphabéiitp://phoenicia.org/alphabet.html

[4] C. Violatti, Greek Aphabetttp//www.ancient.eu/Greek Aphabet/

[ 5] M. A. Kel -, Te¢rkiye Teéerk-esion
Ulusl ararasé T¢grk Dilbilim Kurultayé
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SO60ZLARNI NG BI RI KUVCHANLI GI L UC

Baxtiyor Mengliyev Rajabovich
ToshDGTAU, Amaliy tilshunoslik kafedrasi mudiri,
filologiya fanlari doktori, professor

Javlon Ibragimov (QarDU)

Zamonaviy tilshunoslikning eng do
biri kuvchanl i gi miariguachamlk ixususiyati de§aoda zding r v
gap, so6z birikmasi y o Ki boshga sint
gool |l anishidir. Bu Xxususiyat maol um
l i ngvistik qgoidal ar: bil lnamgt dntri mga h
(Il eksi kol ogi ya, sintakasi s, frazeol c
zarurdir. Chunki birikmada sodzl arni
al ogador bool s a, ul ar ni biri ktirdavch
gool |l ani shi mor fol ogiya, sintaksis Vva
| boral ar madénosining bir sob6zga teng
maqomga ega boolishini angl at adi

So6zning birikuvchghduviky qmadrnadsyiaga
bogol i gsemaenktsiikk bir |l i kl ar angl atadi ga

paradigmal arga Kkiradi va boshqga birl
nuqtayi nazardan so060zl ar ni a na hwpldatemassbalki | a
boshga sod6zl ar bilan bogoliglikda mav

xususiyatlarni hisobga olish leksik birliklarning turli xususiyatlarini, shu jumladan
birikish xususiyatlarini yanada izchil va tizimli aks ettirishg i mk on vy ar at

maqol asi dagi bosh so0oéz birikuvchanl il
tuzilishini todélig ifodalashga yorda
tadqiqi, nazarimizda, uni tahlil gilishning asosiy vositasidir. 8hur i nda s 0 0:
va uning birikuvchanligi XX asr oort
dol zarb masala bod6lib kelayotganl i gi
mat ndagi o6zaro bogdéliqgligining adiodzi

bar cha paradi gmati k munosabatl ari da
biri kuvchanli kning | eksi kolboogg dylai,gl digr
muayyan tilda batafsil tadqiq gilinishi sanalgan tilshunoslik sohalari hagida ham juda

gimmat i Il miy xul osal ar chigari shga k
bagdéi shl angan tadgigotlarda sodzl ar
shunga asosl anadi . Shunday gqgili b, SO0
si fati da s ondgmihgpahamlyati judakkatta. Aimrao hozirgi kunda bu
sohada amaliy va nazariy tadqgiqotl arn
oid tadqgiqgotlarning zarurligini koodrs

Hozirgi vaqt da soo6zl ar birikuvi
biri kuvchanl ik l ugdatl ari ni yarati sh
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tilshunoslikning amalyn ut qi vy yooénalishlari, bevc
taraqgqgiyoti, shakllanishi, nutgda qgqoo

garatishi bilanasoslanishi mumkin. Til birliklarining birikuvchanlik xususiyatlarini
umumlashtirish va tasniflash zamonaviy tilshunoslik zarurati hisoblanadi.
Shuni ngdek, chet tillarini oO60qgitish
yuzasidan giyositipologikta d gi gqot |l ar o6t kazi sh tal a
bosgichlarda esa tildan foydalanishning turli sohalarida maxsus birikuvchanlik

l ugdatl ari yaratish zaruratini paydo
Soo6zI ar biri kuvchanligiga doir t
lugbat |l ari ni yaratishning yana bir Z a
todplanganligi, ul ar ni tizimlashtiris
(sodb6zl ar biri kuvchanl i gi tadqgiqgi) S O
oo0tishidozbialranbi g0 kuvi gab otoa 6gsdanningotatigiqs h i
gi l i nmaganligi, soo6zI|l arning l ugodoavi

shakllanganligi aniglanmaganligi kabi muammolarga duch keladi va ularni hal etish
bilan amalga oshadi. Albatta, bu kabuammolarni ham yaratilajak mukammal

biri kuvchanl ik l ugoatl ar i va birikuv
yechadi.

Soo6zl ar biri kuvchanligini aks et t
sohalardan biri tilshunoslikka (yoki umuman tilga) oidam@| umot | a
foydal anadi gan dastur yaratuvchilarid
badzan umuman mavjud emasligi muammos
tur | i ti pdagi |l ugoatl ar , Kor pus ma 0 |
yar ati |l ajak dastur uchun sob6bz hagqi da
Aynan so6z hagqgidagi maol umotl|l ar bosho
tasavvur hosi | gi Il i shda muhim hisobl
ma o6l umot i (fonetiki naogadfogiky sintaktik, semantik va h.k.z.). Semantik
maol umot deganda soo6zning I zohl i | u
madél umotl ar tood6pl amini tushuni shi mi z
Pl

0
ardagi S 0 0 zhlia ranvitnogmaitziokh igniid ibreurvul vac
I

maol umowi mamswmdl anadi . Sintakti k madl u
i mkoniyatl ari, Xususiyatl ari va ul ar
qurilmalar hagidagi axborot jamlanmasidirrBi k uvchanl i k | ugoa

(masalangaratgichk e | i shi gi e@ga@il | €0 & hmikihkiphd aigpat s

shakllarining fed | Ibairr i ki s h XUususi yéktalbar i gma o | tue
biri kuvchanl ik Iugéat$irHaktikdadentIikiaembsligadi
i boral ar , shuningdek boshqga k-lriktcidhma
xXususiyatlarini aks ettiruvchi | ugoat
Biri kuvchanl ik l ugdatl ar i ni sidg sinaktik i m
Xususiyatl arni aks ettiruvchi boshit
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Biri kuvchanli k | ugéatd@lru rdahiig ltillarrlieiektrand i ¢
dasturl arda muhi m ( s un § elsktron dasturla&rga mygsa r
kelishi hisobga olinishi shubhasiz) hisoblanadi. Chunki birikuvchanlik hagidagi
maxsus qooshimcha madél umotl ar biri kma
noanigliklarni bartaraf etadi, aynan mana shu tipdagi noanigliklar avtomatik gidiruv
bil an bsosty 6 huamgmolaedan biridir. Quyida avtomatik qidiruvda
tushunmovchilik keltirib chigaradigan bir nechta misollarni keltiramiz:

Karim stoldan nonni ol di va tushir

Ushbu misoldagu olmoshi katta ehtimol bilanons 0 6 z i n i al mas
Aksinchalm 6 | i shisplait uylaidbni b gqodyi shiga i sh
tahlil gilamiz:

Karim nonni stoldan oldi va uni artdi.

Endi u olmoshi stol s 06 z | oo0rni da gool | ang:
so6zI|l ashuvchil ar, umuman duushybdketnmasligi,i d &
nonning artilmasligi hagida tasavvurga ega insonlar tushunadi. (Stolning, masalan
tashil ayotganda tushib ketishi, nonn
goubornni ket kazi skam huollagla aetda chiaopga kliadmad a n
Ammo kompyuter, smartfon kabi elektron jihozlar bunday bilimga ega emas. Biroq
b u maol umot !l ar ni biri kuvchanl ik | ugaoa
mu mk i n. Chunki bi rnbawnchamisihkri bgdgatol
kabi birikuvlar gayd etilgan bool adiebelni &mogni n
yegul i kni t ubsrikmalarinibhamg wnamlastdirgan holda avtomatik
gidiruv tizimiga kiritishlari mumkin. Bunda stol mebelning bir turi, non ham
umuman olganda ovqat ekanligi hagidagga 6 | umot | ar qgo o6l k el

Biri kuvchanli k lugodatl ari ni muvaff
bir sohai avtomatik tarjima sohasidir. Aslida ikkita (tarjima amalga oshirilayotgan
till ardagi | ugoatlluagrda tk aatrtia vbai ruilkaurvncil
tarjima uchun yetarl:] bool i shi | ozi m.
badzan mukammal tarj i ma topayhatiemiony estoadrzlma
sofdi ggat nit a&rozil daano @ tiligaitsreitel Odsdfidzy o3 Oiskzanj
tiliga prestar atencion( s o 6szom@md t i bor ni ) j ahbakIqgiidano
O06 z b e kto pay gqttention birikmasi avtomatik tarjimaddéi e 6t i bor b
tarzi da oo6giriladi. B u b-s o & X migandagnia 1z
tushunmovchiliklar yuzaga chigar edi. Bunda, albatta, birikuvchanlik hagidagi
madél umotl ar muhim odbébrin tutadi
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E)lJl[(s UVR[R [ouv1 [ Oo6tRIRLL tOVfrusd] o1 1 ¢
flreJJoézuvrtRrRZ

DOteh dpjsoH 2o Odzd 1 J te€
AdL d§As j d3OIsd C O W OdzdzO t
sdbuvLv dOdBBOY OdzH W d dzd O

abduvalikarshiyev@gmail.com

¢ dedzts Is Oz dh H O, ELBJ S Isddzd d3d dzdzd 2
fO2HES BAMXRZCOdZ dOL Od2?2 a®&dag®dd ¥k ndzdmna d
aOylsdzq’ 90 i " dzOIsdzd s @dEeBY kYH] deizwtaydiz fpdid
Yddzd" d&OIlsdy OmMdHO SAtedh BdCddtd, Cttf
WEtsdzO BAdGZEOdz d3j IssH8 dztize RO Y BO@EOHEOH € itsde fip.fi
sOdzOB d&ZOtchr tcf stotfglrmj zd 9O Bty dydzOted O”

sOdzdls MABdaplich, B H J dz, GO dzz Bts Is dzO te
Isj GSON mAL .

Abstract. In this work, the theoretical and practical issues arising in the
construction of the national corpus of the Uzbek language are presented. Building
hull is a timeconsuming and labantensive process. As a result of the analysis of
existing corpora, itan be seen that there is no single methodology for building
corpora for all languages. This article analyzes the hull requirements, hull
construction model and steps.

Keywords: corpus, model, database, text, markup, tag, JSON, word.

¢ BMistc OHIBdzdzs 2 tcOB SISy Htej HMISsOo dzj dz" Is§
oftesmr , oLddC O dj] ftod f§tsmistesj dedd
wipr ¢€Oo. dlstetsd Isj & ddsboHsts | ISR E MNP IStelzH 5] O3
tcjLlzdz sOIsj OdzOdzdL © Mmkh jMmlselze h A dgstot
f sMmistets j ded W Cotef EMtse H dzw ofmd n wipr gtse
OOdzdL dqlzs Isqw  Istej Btso Odzdwvw ¢ SCBtfbkzmkz, o

sdzt yjor j:Sipdetfd&e®, dBsSHjjdzz, BOLO HOdzdz
JSON, Mmdztse ts.

sdtdhf.0o 3 kzH Ctelf 2 mdzOtc dzd sO" dzddz v d
BeBBEdqdz¢ d, SCBtefkmdzOtcded Y ktedh HO BOtyO Is
BOo Y kH 1 dg@ilgc MOB OB hEkdHOC (), sztedzd Is
Isj r dzsdztse d € Y Ot OY dzdzOte OBOdz Y d dzOH@ted [
stecdzd y© BAdZJN dec O Y OtcOdRzOMH Odz, B Yy BtcdH
BOtcyOmMdHO & sdktseds (Y ¢d cttOdizdizOIsd ¢)
cOL B SCO 1 MO BOI Ld Ststef 2MdzOteH O BfSte,
shdted dzc ©dz B AN dzn O, B Ols s ¢ dz@ iy dnd @ dzff o3l df Ardizd 2
HOttOY Ofnd BA2dyO Mtsdzdh Isdtec OdzH O, tkzf Isd
"OR N Odetc zOtOtets | dze Bz o tsL @ dp@ddzdf@ ¢ B @& oG
Cstef M HjB "dMse d&ZOMN BzkCddz. [ jSddz
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Edzd dasidody S OBBuddzdedded " Odz ¥ L OO € j dzlsd te
sAdzdy 90 Odedy t©WOL i3] IsC OdzOM dzd dze@ d dz< ts dzd v
OMsMOdz, OolstsdiOISdSE tOL d&3jIsC OdzOh HO i3 dzd
[ O ) kzH Cotef EMdzOte IsO” dzd dzd H O dz$ £ttt}
Isd dzdzd dze Yy tsdzgz dzdWIs 9O "kMmEzmdwIlsdzOteddzd do
sOtcCdBd BA2dUO KBzeotsL OdzOIs dzOh ¢ ©Odz B A dzd b
sddzH Ocd Y OdBBd dBOIsdzdzOte dydH O Y Odzn 02 “
By Hite & dzdzd 2 S stef Mg O¢ Jo@ @S rpOyREXHdzdes Y
| Jdze o dMmisd ¢ C tstetff Iz dgQsticdf @& M Is § dxQrdxD@M. dzd
YE2dHOGd IsOdzOB dzOte Yy A2 ddzdh d skz kS d de:
l.ststcf il Aykze 90 &OI dzdtsls Y A dzdzOdzdzO
"OBHO dzddzg e dMisd ¢ 1 e jtelsdL OdzOte 9 0O I
BOI dZz BBsls zOtced MW OlsdH O dh sdeydzd 90 9 0OC s
2.ststef 2fp biztedzd ~Rddz dzddzceodMmisd ¢ W Odzdz
CAtce OL &3O dzd ( d dzdzt MlsteOydw) 30 dzB OM(d , "
CArtedded d MW OkdHO dh dzOkdh &z &S d dz:
3ststef 2fp ddzdzgd2 IsOH Y N tsdsdzHdO dzodedf 2O, W
sjShdtekzoyd MdW OlsdHO Y Ad&zdzOded dzdh d iz B¢ d
4sstefkfy kddz YOosddwidddde Eddojtsof
MdWOlsdHO BAdZd"'d d&kz iS¢ d dz.
ststef 2 wWOISdhrHO YE2dHOGd MOso tsdzdzOte «
BjdzeddzOB tddh &kz" dd:

l.ssteff M 52 HOMOdziz(e dudtHingio d & & @ dz, G Izte
NOBdWIs) .

2.s stef Mmded dz¢ BFOdzlsdyYy d2 Owwimd dzd BOH O?

3.s st zMmdad Yztedh HO Y Odzy O " Oy di3H Oc

dh zOditsy ud mdL ?
41 dBO dh &zOdzOHd: &Olds § OEyOd&OLd,
" OdBBd ?
5.sstef EMHOcd Ol dzzOtedzd s OdzdzO" IsOtelsd
sstfbkf "eOsd"HO kbtdd Sdd ©OL &) O

O Ote BAMIZNO, EZddde Oddy ddS¢¢ HOtO) OMddzd
HOMbkted?2 kO Bdddaslsd KOS dBdHO OolstdiOls
BAddhd CjtOC. I OL d3d IsC Odzd dzelzd ¢ ¥ © @Ils O dat
BzlsOr OMMd M sOi dickuadd® G.q1998]z dgCdddeis dzts ¢ d3kz Is O

Bdic Ol dedzd dz¢ 6 OL ds4iie & O dp@ sk daP B AsLj RO d t
©OL BjSCO ROksdkOteddd IskLOlsdhd o0 Bdsdd
RN dzd dzc O MtsMmdf 2d3jy Jdg@ds/[d YBtcy Odzd B O) Oted dzd h
Wddsdse &GzlsORommdmddds CtdEf' sksjtcHOdd
COL &) IsC OO H Ofls k tc daGls dH @ fiplObstg dz@ts dy k& DdeHz
10 BAdd"d S jtOS:
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S WE2HOEOdEze yd MAL &0t Y Sd ¢ OP&o dgd
nOLOCjtedmisdS OdzOted dzd jIlsOtedzd HOW©OY OHC
qRSsddWwlsdeO® {0 BAddNdd;

- SO" dAk fd BOz HOLOYOHO YEdO2 90 Mt
Bk Is0O" dzd dzdzd dz¢ Is A dzd Y ST drstagpy ZARO 2 Is d te B3O iy
sstelf 2 dBsHj dzd dzd dzd-tc § F) R3O Is i © fiubj it dac] A dz

1icOfMmds. sl oBsHj ddddde Mo j GO
[ Ols dz

¥

MstekC ssOdd &OIsdz
(cOL d3j IsS OdzOdz¢ Odz

L 2 L 2

[ steWisdztse  §| BsH j d g ddzlsOC Isd

BEH | o
¥ 4
5 j ¢ dzOte dzd ngéégf
¥ 4

g dzsOCIsd

W n
[ sl sdscdC| 50" dd 50" & &

f1MmMdHO &O
BsH | dzd

ststelf 2 dgttstgdzdindid s dzdzO tc dzd dz¢ % O &3z dzdz O fr
[ Olsdzprlsigf@zd ® B j dze d zOted, HtwtsB jdz vy € d MmMOIs

Oy t&Ols qudiprQ dtzO 16€ £ I§ deds®Od H Bdp nfs s Ad ., 2013
Corpus ={T,To, € 4}, T

Ti={wi}U{pi},
J o HOwW; AL dzfdggls dzH @tGJ(dI%q’ lislz,dpik Isd dzd N B J dzG d dzd dzc
BddzHdtekzoyd YJd2BOIs. zkdddiHj¢, "Ott Bdts
s Yy A2d dzOH (d:

Di spostion:mPo¥padsdiotnisgnsositions= P

B zj tc @A Lz y Hzddzd dg@® Is dzHe Geasde H  dz@lsiAd] fif iz Ofd&DIsi dFH O G «
BB ddp®@tc O G t¢ @B dz@igclDificdadD®H A dzO ¢ ez@ tlzd g b &3y ©

http://compling.navoiyuni.uz/

20


http://compling.navoiy-uni.uz/

Alisher Navoiy nomidagi Toshkent /’&7 3 AKOMPYUTER LINGVISTIKASI: +2f @ il
davl at o6zbek ti fl “) ;g" MUAMMOLAR, YECHIM, ISTIQBOLLAR 0o n
universiteti \@J Xalgaro ilmiy -amaliy konferensiya So & ﬂ B

szL d dzdz® f 6 &zd ¢ dzOfiet m JdgO Is dzdzd deet d Y diz L d dzdzO o
B dtcdzd ¢ daA® s o ezOfipae@ids d ¢ 30O dAfepdzd " ffdis(s 8 @O d
| Of fizdf L tz® 1 dza® ji3E[O tc O'tzBra fipABLd to ¢ W3O bipdsdh2 dzQ d3
" d ) s Bdgiz@BC d dz )}
SS) = wi l, O3 2 dzHEB=S.wi k
OB AL OY PEIsBOR Jicd ¢ BOWBE dB df v PHBH i3S d dz
h Iz dzdldagrfde ¢ cfs__ls[@:dﬁ GO gizhf) dz& 30 g d § dzOdke ©EAD IszOH
SSk z SBgsE@l 1
"o dA ZykzdiOls dzH/ O dEd Hs@dz Y @rtelaf] digds to W ts dzts @ «
f Otc O3] ldstendf @B @ dzd ¥ dzOUf e G &MABZtcC Z g ¢ Ph dzd
Ak yBdf Otc Od3jilstg ddfthdszd to &A\Y iz © dzsizt dzfy d L
[ oW sdzte S f OtcOd3j Is todgGtddisdiaided Ao @ Cwdde®
Mor fology: wvNm,ntiPmtr Ramsams = Par aml, P
Blz JnoiHMPA L dzd dzé ctcOd3d3OIsd ¢ B J dz6 d dzOtc d dzd dze
ZOlszteOdz MtsdzgdzOte B d dzOdz € SH d&ZOdz6 ©Odz. v h B2
CsdaW JeztcOydw WO2dzH O MOy d&zOdzOH d o O
Ws2HOZOdz o yddzeddze AL d " Ods B j dzd d dzOtcdzd A
] 6 O dzdzCBlsjdd&c d dzO te dzd dzc AL Otets BOdzd Y dzd ¢
sOfMme dtcdzOh d3kz &3¢ d dz:
MorfAttr=(W, E), W=MorfParam™ Morfltems,Mor f Par a m, Mor f I
g,orf Param 7 MsIELT |BE EImsv=u~ MorfParam, v
~vMorfltems, E2=v,u: u ¥MorfParam, v¥Morfltems,
B Iz J MerfBaram T distoW sdztsc d € i Otc O &3 Meritter® t6 s -
BsteW sdzse d € f OtcOd3] IstedzOte Y2 B30I dzOtcd Is
30 M O dzO dz, sls MAaL s lztg ¥ HzdE] jo d2d slsy d&&TQ, dzdd3 tfrjeWL!
Y d 2 d&30ilsBdI tg 20tOIlsady,h s zAfueEfkls , y ARG didf .
[dmMsdz MW OIsdHO ALBJ S Isddzd Ctsteff ZMmdc
tcOL d3j SCOZOhHO (¢ ddzseo Oc O Y OtcOdzG) mA
hOCdzdH O ¢ j &lOdtddPdzdL ( 2
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[ Frran e om
[myme e
[xmammm J+—
[ Jo—
260OMd5. wALdddee Bl sdseds IsOcdddd dj
A3tz

"Ote Bdte MAL Fykzdz st sdztsed¢C f Otc
f OtORj stcdzOtc H j B OsOdZzOHJec Odz Y Ah ddyo
f OOdj Istc O ts, Tk kO de, AL  ALOEd o
OL Bj 5SS OzOh dzgd dzge bk dzd o j MOz HOMskZted ded W
90 IOt dBddzd tdzH ddzH Odz Odzd Yy d&zOB tsdzd M
AStcdBOZWSSsdzA® r : w YsPar amg 5 s BRap@dlz | d dzesC
W2 HOOmzo yd btisddHOd Odks”" dHO Std¥dd
ZkdHO2 yYdazde, "Ote B RO fEsLne @ A2 & XOHQ
w Y <Spelling, Disposition, i
(AL Ateded, BsWsdkscdsS §0L0dk] sttddn,
MAL dzddz¢ CtORBOSIS ©OL &BjsSOMd Hie "dmt
[ O ek 3tsls zOwded SCdBfs sjtcdzON sdedh HO I
& BrdzdzO dzc O dz 58 Is =@ teOAMEAD ) S tc KOs &ZO e d & C
c{hq’Odzq’ 1L t8lzHjo2® 1(8. 1. 2012]. [ OexkH
dzO 90 dBtsdzdIststeddzc Yy d dzd h Iquzdz 9 JjBGC
qtmq dh z0e ydyddkecOdsz. LB S Isddzd
JBdHO CodifvlsjtedOh sdtcd &z Odz % 02 &zd&zO s
® ()loflsitejunf) CdedlsddOnd. oA ddt
EMCtdimMdsd MAL &ZOtt sOHYdY Bl cktk”dd
CkLOd®OHd 90 kO"tedte yddddoOHnd. ¢LB,
BOI & Bsls Ot Cddlsd zOY scOdH O B Ok OY fid d
i OL i3 l€EOAO R stcf ) MOY ZORZOH & Odz  dBC
s kL d dzdg@dfifzH30 s Ofo d to dzO dze O dz

B d
[1 o
dh
C st
IsdL
B Od
Istc O
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id int icl int —L icl int =—
turkum_id int _I_ name varchar = turkum_id int

words_id Nt — code varchar name wvarchar

uzak varchar code varchar

lermma varchar

1
- o >_1 : . _
name wvarchar

ic int

subturkum_id int —:

words _jsonfile name varchar

words_id iNT  =— g

*_I— i int
j=onfile id int ==
filename varchar
index_col integer
j=on text
index_row integer

JtcOMdz. [ OF dz dIsls d&zOte B OL O d dgd dze

Wordsy OH9o Odz S tstetf EfMH Oc d Rgzmetka@ibhpLoH o Py
Cstef zfmMH OcG AL dzOte dzd dzc Gt OBRBOIsd ¢ RO
te OL d3jmis{<dzd ) AL d Buzaudkumisiddiedddzd AL B S
sztcS EdRgsdzOtcddzed AL dudcec O SdzOHd 90 MmAL dzd
hz 3 OH 9 OdzH O dz Suh GyzdtuskgirdyGHHde. O dzd H ©  Is d dzdzd dzc
BOI dzz i3tsls dzOte d dzd Teg QHpdEEa rROARENGCE tc O d3d30 Is d
BOI ZE 3sls dzOtcdded duUSd cCctOBBOISIS OMdded A
Y Otc OY dzdzmé@kalash ¥ OH 9 O dzdrdzdheicd d3O02 H tsdzd ¢ O G to (
RO dzz iIsls dzOteded Y L dh  $UR2 uEKUNEOH®D , O dzd @ fPls @B ot
MmMAaL dzddze Ikt kzd3d B aaBapds@rda®@hkuniy. © HwW XY dz B C
BSOdzOdzd B, Teglh Oy © @ez@dzd 1Sbly s Drkufil @ dPFe®
Y OHO OdzdzOted WB2HORZOREO yd Eykdz IsOdzdzO da
CteOBBOISdE BOI dzkz BItsls dzOtedzd IsOYHJd3 1 IsOH( .
G tc O B0 Is dzk d3tsds@r@netkalashy OH o O dzdralatiedzd di30 2 H ts dzd G
Yy L d dzOsortfile y Odze Odzd S tstcf zfqpH O d \W@ds dedn®lés dzd
Y OHO Odzd € Bteff & Mis@bla) Ofgze OdAE ] ,x 52 dzO" ¢ Od
OHtej MdzOte ( AtcG Odzd dzOY IsGOdz MAL ¥ 5 YO ¢ C
dzz Y s Ofyd) nOtcdlsOmd "dMmtsB dzOdzOH d .

ststef z2fp wWicOlsdh" sedfyAfiniddOtcftcOlsdh 3 Otc!
Btsimy dydzOtcH Odz dB tstcOls:
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BOI dzz s ls dzOtcdzd IsA f dzOh . Ctef 2Mc O Cdt
skzL dh, EkEdOtcdeddze d3OdzB Ofd dzd O©Oded y dzOh ;

B3O dzlz d3ts Is dzO te dzd Codiif+ s Isj tedzOM Isdted " :
(1t dzg Clstetsdz BOIs dzdzO te M¢ Odzj tdzOdzc Odz dBOIs dz
".C.) 8¢ dzOh

B s OROI thzgsls @ H ZzOM Isdted " : Is © dzdzO dzG C
B IsOBOI iz ks ls dzOtcdzed Y L d P ;

BOI dzz Bsls zOtcdzd tWOL d3j IsC OdzONM : 3O Is dzdzd dz

Cstef MHO YdHdekze ddzsj teW j2MmMdded dh d&zO
sdzdh dzd Y E2dzO2 zO"MIsJtcOHJGc Odz o O -f dats ff gzdzfph
wWigcOIlsdh ;

Cotef mMded dh e O Iskh dtedh : HOMIsdzOB M(J dz
Bddzdzd?2 90 " Odkzytstce® HOtOYOHO Wits2HOZOdZ]
dhdded 2Adze© yAa2dh.

sddz CStstef Md d&ZOWOY Ols YdHdlkze IsdL dd3d
MAL dzOtc dzd dze € dZEZOW Haliztezds Is dzOted dzd IsOYH A3 + Isd
BOIs dziBOMY StcdzOIsH O Ctstef 2 kOSEdBdec O Cdtod
GO d&zOte 9 © MAL dzOte COBd IsOtcSCdBd2 BAAZOC C
ydzdc O, Edzddzc diEsteW sdzsceds BOI dzz B3sls dzOtc d

Mz dzsfmO@o Yy EH Cttef ZMdzOte SO" dzd dzd OfMtsfyd H

Cotef EmMdzOtedzd Y ERtedh HO BOLYO Isd dzdzOts
BZOa Yy EH 1 di3ZOM;

BetcW sdztse d € ~nOtcOCIsjtcdMmisd ¢ OdzOte Is A ff
Y Otc OdzOMH Odz, 5y 5 tc dH Ot fyCha@stc dag diacd drcGaaiz| O fr
(YSd ctcOdBRABZOISdSE) tOL dBjIsC O IsOi d3d dzdzO dze O d

"Ote YOdH O2 2dtd$ SCtwfkzMHO IAaddy o0
Yd $ dzOdzc Odz B A dzd B, dzs O dzd Y dzd ¢ dzO te, OfmMs MmO

MmMAaL dzOte sEWO2dzd f O2HtS BAMXZOHC;

B dzdzd 2 ¢ Hadfide ) Yisdlazdzd W Is 9 © mbkmkzmdwIsd
sSOYHddB 1 IsO tsdzdhd 90 IOt ded BA2dYy0 ok

BOIls dzdzOtcdad dz¢ B dte Iskzted Isd dyp@@dzH[O 2% O'dgdy
EdzEhcO 1 O BAEZNO, OdZO "EdHO2 &Y HBtE d
CJtOt.

ststef 2 wWtcOIdhHO bkiztedzd ~ddz ttOL d3j IsC O
O 0Otc BAMIEZNO, EZddde Odzedy dzd¢ HOtOy OMmd dzq
HOMIskted?2 IsO B3 detslsd SOttC dBdHO OL d&3j s O
Iz HOmMskztedzOte YE2dHOG§ jigPk Ols zOtcc © 1 ¢ O

-WB2HOEZOMEzY yd mMAL dzOte Y € d ¢ Off dzOte dac

nOEOCkjtedMsdS OkOLdded jlsOtwdzd HOEO OHC
S sddvisdcO  ¢O B AdMdd:

O dfok N BOdEZ HOLOYOHO YEdEO2 90 Mmis
Bk IsO" dzd dzdeq dz¢ s A G dthe d dzd € OB0O2 Is  to
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SUNOGIY I NTELLEKT: BORI S

Xolmanova Zulxumor
Filologiya fanlari doktori, professor,
ToshDOTAU professori
E-mail:zulxumoruzmu@mail.ru

Annotatsiya. Magol ada sunodiy intell ekt \
Kompyuter |l i ngviBdadikaai dadmgoygurani $k
tahrirlash va matn ustida ishlash am
xususan, darak gaplardan iborat matnlarni avtomatik tahlil gilish tizimi (BORIS)ning
ishlash prinsiplari bayon qilingan. Matn mazm i n i o0zl ashtir
maonol ari ni angl ashda, presuppozitsi)
BORI'S tizimining oo0rni koorsatib be
i shl aydigan sundéiy intell ekdastuaarintiligag
aylantirishda muhim oo6rin tutishi tabéo

Kalit so&lar: kompyut er l i ngvistikasi, S
kompyuter dasturlari ishlash prinsipi, savalvob tizimi, START, METAKOP (sabab
zanjiri), PTRANSK t(nmandl ulm rbijroyadbmy i kk
ATRANS (madélum bir shaxsning muayyan
turtki boolgan holat), PROPEL (madl um
(affektiv mazmunli bloklar, insonning psixologik hola

dbdzdzts s OY d winls OIls! | By HOjIsMw dMS kMM
ftoedd3j dgj dzdj o tlstcOfmdzv s dOEZCd, o YOoOfls
[ dmOodz fteddzayd (g Qo lssBOIsdyJ MEsets teg H
Isj € MlsO dzO shdztse J d dztf ) zlz ) Is ® ) dzdas 6 sy O Mls
OQoalssBOIsdyd M se s OOEZJL O Isj §MsO ( BORI
shdzts o | dmSEmmilse j dzdzts G 5 ddzlsj dzdzy S Is©O o
fsdzd 30dzdd f sHIsj CMlstsor 7 Mdzr Mztse, s tcj H

1 sHyjteCdoaOjlswmw, Yyls ts MtsL HOdz] J (
tcOBtSlsOs h dan dz2O thdse | IIsjSMmlsses dzO kLB j
ftojotwOh jddd tItsets WL ' CO 9 wWL'C ftosaEtsC

sdzé yjor d ffdzEzd O Is j tc dzOW dzd dzé 9 d MmiIsd &
d dzls § dzdzj ¢ Is, i5d mistf) eg3PdzyBfGR1 ©OB SIS C sd3ff !
o 51 tcssfipdeg Is dzOW  SIYJAIRST), 3O ME T A K O P-fn dgJ fHtdrpllsup, J ds
ydf'), PTRANS (ftej&jhjdd] tftejH]jdj ddats
ATRANS ( ddgts,y AIsTSEND ( mMsMmistsw dzd 4§ , d3ts |
PROPELej(d3ddg dzedd € HBHIBY Y J ddAT Byj(easdztsS
Menjtey Odzdv, f(Mdrbdsedud Mis) Memisswdd]

Abstract. The article discusses articial intelligence and its application in the
fields of science, in particular in computational linguistics. Thengypies of
automatic text editing and text processing based artificial intelligence, in particular,
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the automatic text analysis system (BORIS), are described. The role of the BORIS
system based on artificial intelligence in mastering textual content, stadding
subtextual meanings, and determining presuppositions is shown. It is emphasized th
the creation of artificial intelligences based on texts in the Uzbek language will play
an important role in turning this language into a programming language.

Keywords: computational linguistics, artificial intelligence, BORIS sistem,
principles of computer pprograms, questamswer system, START, METAKOP
(causal chain), PTRANS (moving a certain object from one place to anither),
ATRANS (to have something), ATTHN(State, motivating event), PROPEL (desire
to achieve something), ATB (blocks of affective content, psychological state of a
person).

Sunodi y T1iXXtag bAdirievk XXI asr boshlarida turli fan sohalarida,

j uml adan, kompyuter |l ingvistikasi da
Sundéiy intellekt fanlararo soha hisob
lingvistikasi bilan yonmaon istifoda etriimogda.Sunoéi y intell e
Xususiyatga ega booli b, uning turli
foydalaniladi. Kompyuter lingvistikasi nutgni va matnlarni tadqiq qilishning
kompyuter usullarini taqdim etar ekan, psi@i@, mantiq, sotsiolingvistika kabi

fanl ar gatorida sundéiy intellekt koor

Kompyuter |l ingvistikasi taraqggi yot
yoonalishl ar doi rasi ham kengaydi.
adabiyotlarda sunodoiy intell ekt kompy
talgin gilingan. Fandahahanuz sunoé6iy i1intellektnilt
mavj ud emas, chunki fanda bu tizi mga
tavsiflarda mazkur sohada erishilgan yutuglarga asosanlanilgan.

Virtual gomus hisoblangan Wi kipedi :
intelligence) shunday tiangonning aglydaoliydtig a
bil an bogol i g nibxosashng éknashmrautg anlazmunénr anglash,
maol umot!l ar ni umuml ashtirish kabilarrt

robot imkoniyatidir. Bu termin mazkur xususiyatlarga ega sistemalarni ishlab chigish
bil an bogdl iq kompyuiter boéknmi ggi ym

i shlatil moqdae. [ www. wi ki pedi a]. Sunadi
olim Jon Makkart: s h u n d anyellekyual 2nagthinalar, ¢ S
intellektual kompyuter dasturlarini yaratish texnologiyasi va u legjidfan.
|l ntell ektual sistema strukturasi uch
masalani yechuvchi tizim va intellektual interfeys» [wafavmal.stanford]. Bu
tadériflardan keli b chigib, sundi wteri nt
texnol ogiyasi tizi mio, Ai ntell ektual
todogoriroq bodl adi

Sundiy intellekt insondagi intell el
inson intellektual faoliyat i nelashgriigkno 6 p
tizimlar texnologiyasi demakdir. «Artificial intelligencéd»s un6i y i nt el |
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birinchi marta Jon Makkarti tomonidan 19%fida Darmut universitetidagi

konferensiyada qgqooll andi va ommal ashd
assotsiatsiyalar tuzil gan. Mazkur as
ol adi . Masal an, Rossiya sunodoiy intel]l
yillardan beri faoliyat olib bormoqda.

XXasming78y i I | ar i ga q ad ayichasadqgmétlarkibernetikae |
hamda informatika doirasida olib borilgan. XX asrning3Byillaridan boshlab
sundéiy intell ekt juda koodéplab fanl ar
neyrolingvistika, psixologiya, informatika, neyrofiziologiya, gnolegiya,
kognitol ogiya, kognitiv |lingvistika,
doirasida sunoiy i ntel |l ekt masal asi g

Pool at o9, 2009: 7
Hozirda dunyo axborot tizimideéSage, GP#, Claude, Claudastant,

Chat GPT, NeevaAl, Dragonfly nomlari da
Sunoiy i ntell ekt tizi miga doir a

hisoblanadi. Ekspert tizimi muayyan sohadagi ekspertlik yoki madj bilimlar

yi goindi si sifatida yaratil gan kompy

barcha bilimlar jamlangan qomus yoki professional ekspertlarning kompyuter
modelidir. Ekspert tizimlari odatiy kompyuter dasturlaridan farq giladi. Odatiy
kompyuter dasturlari gidiruv tizimi, hisoblash va manipulyatsiya tizimigagina ega

bool adi . Ekspert tizimlar.i mazkur jih
dalillarga tayanib muhokama yuritish imkoniyatiga ham egadimpé&t#gizimlarining
asosiy k ki ta tarkibiy qi smi mavj ud: ma 0 |
[Xolmanova, 2019:148].

Kodpchilik mutaxassislarning fikri
sundéiy iIintellektga asosl angan i kki m
o0ma xos afzalliklar:i hamda chekl|l ang
holda aytish mumkinki, neyron tarmoglari va ekspert tizimlarining birgalikda
i shl ashini tadminl ovchi gi brid tizi
2019:148].

Ekspert tizimariga ekspertlar hamda bir gator yordamchi dasturlar kiradi.
Ekspert tizi mining bifjravdalmortiireiignmi sh
imkoniyatlarini kengrog namoyon gilishga xizmat giladi. Sgavbb asosidagi
dastur foydalanuvchi bilan tabiiy tdd munosabat ga ki ri shi
Masalan, START dunyodagi birinchi sayalob tarzida ishlaydigan eime
boshgaruv tizimi hisoblanadi.

Axborot uzatishda fagat xabar olish emas, balki xabar atrofidagi tegishli

maol umotl ar ni hialmi schéo zIl @azihmi rbiosdoH ,adib.
til shunosligida kompyuter va sunoiy i
tizimlar yaratilganini taodékidlash | oi

asosidagi BORIS tizimidir.
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BORIST indak gapl ardan i borat mat nl ar
degan mazmundagi I fodaning qgisgart ma

kompyuter lingvistikasida keng yoyilgan. BORIS matnni tushunadigan va savollarga
javob beradigan eksperimental tizimbir gator bilim manbasiga asoslanadi. Matnni
uni ng asosiy mazmuni ni gi na o0zl ashti

gol diradigan yuzaki tizimlarga zid 060
garatilgan. Matn qismlarini BORIS dasturi ast@si gayta ishlash natijasida
maz munni chuqur o6zl ashtirish i mkoni
BORISsavolf avob asosida amalga oshadig
maol um bir algoritm asosida tahl il qi
asosi da s aavablberagliova ynaraii tahlil giladi. Tizim javob berishi
mumkin bodl gan savoll ar botiniy matn

turuvchi tasavvurdagi sabatdgibat munosabatlarini aks ettiradi.
BORIS tizimi istigbolli tadgigotlar loyihalari agentligARPA), AQSH Milliy

I miy fondi tomoni dan mol i yal ashtiri
tizimining ishlash prinsipi, protsedurasi, bosqgichlari Vendi LengrtG.Dayer,

P. N. Djonson, K. Dj.Yang, C. Xarlilar to
62]. Magolaning ruscha variantidan foydalandik va BORIS tizimini tavsiflashda rus
til i dagi tarjima matnni aynan kel tiri
(Ajrim) sarl avhal: mat n a sldy. iDastr tikinoi 6 r ¢

asosidagi sadlar kichik harflarda, javoblar katta harflarda ifodalangan.
(4 {tRrRe. 1011 fr1).
{11 o103l orvec ¢u1 04 1
t dyOteH dzj MEBdz S5 dzjls dzgy dadsj dz dzd € OC
fs Ctsd3dzkOIlsy ots oatej 3w EkyiB'™ o kdzdoej
dzj S slsiglcissz, CtlststcOW IsOC d dzgj B" O 9 5L
d
tc

dzj ftojHMlsOodzwdz MjBj, CGHJ Bd BSsYyjls dzO?2
4 Otdztc OdzydmMe s ftedh dzs fdMms ks,  dyOtH L OC
1 sdz! .
grRevU[ O Lfuflo s (osfuvr 1 trrrRfV 1,
sOCB] Mtse" Isd] ftesdLhdzts £ t dyoOtcH O |
trRYOLT VYJ[JuouYyr[ V1TRue?[ [ Ju Y [ C.
slsts OS2 1 Sdzd ?
rtovds tRYOLT O.
mtslsjdz dzd t dyoOteH odHjls 1 tsdzw ?
re, trRyotr mfuvrf] 11 ¢v s¢s rRrRITUV 1
] s Odz Tdzff BSSEd HS@z t d YyOteH 27
re, 3¥JIJ1?2 reéJ tRrRyéd¢trv rr1r4ar 1 L[ 4.
1 syJjidglryOtcH dzj o jtodzzdz HisdzG 1 tsdz8 ?
tRYOLT 10 11vef, A1t vomfrrRuec P [P
yists fsykofmsosoa Oz t  yoteH, CtSEHO ftod!
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trRYyotr 23 Jatorflor, ¥Ifuvffuv vyul
rtvicir.
Savolj avob asosida sunoé6iy i aydiddsHhtiradk t |

Matn boshlanishida keltirilgan Richardning bir necha yillardan buyon Pol hagida

hech qanday nthu mot ga ega bod6l magani haqgi d:é
gidirayotgani va uning gayerdaligini bila olmayotganini ham ifoda etgan. Uning
Polnin ma uchun qgidirayotgani esa keying
(talabali k davrida) Richard Pol dan ma
olmayotgan edi.

Matnda Poldan xat kelgani aytimagane ki n sunodoi y i ntell
xa t ol di 6 degan hukmni ma adblum qgilgan
aytimagan. Tizimsavgl avob asosida ARichard xur s

dodst edi 0 degan maélumot ber gan.

{1to1ouv3l drvec 11 0A 2
S My Odjddy, desotsmisd dajsd’ dadd 6O weEhh

&ZO O az®H Fslsj &zO0 IsOCyJ (tsdzzydls! zBONM d dzl
Odzd 3j dzlstseo. 1 sdzr Atslsjdz tcOLOBHO, dets tsdz
dikzh jmMlsets. [ e YOdkztsoOdz' j] ©® cetsmMikzHOttmise
¢C Ctiibdts O, sdz dzOH j W azhw d2O0 MmMtsH ] 2 Mise
OHoaSC OIO. 1 sdz FCOLOdz dzsd3j 6 Mo tsj G s t
t yoOteH Msyljls, yYlsts dsy jls Brls!: jd&kz §td

gRevU[ O L fu )L s tosfuvr 1 trrrRED 1

Yyists MtstseBh Odzsm:! o M d3j ?

VI R ®@wit@e /R refd L toerldrr

1 Of dMOdz dzd 1 s@& f§dMm! i3 w Ot

1ryv, 10 &6t r. IRe?LL VP LJUYR[] TRYO(T|

I syjdBz 1 sdzr B' dz teOfmMmlstesjdz 8 MowL d |

V{J?2 R w61 ¢ wl [tRIR [ 1[I Jruv =wrfreE

yjdg 1 sdzz L OtOBOIsr 90dz MjBj dzO ydL dz °

YT ? 13 VYyrur [ /f.

YJGEtS ntsB@? &zO uw Ofts

g0t ¢ mfurf o P fJuoyru? [oZzrR1L U R T[],
R JJ1RrRu?24C OfJRI[1UJ 1.

1 syd @3z 1 sdzr Oy dmMOdzr {  yOtcH z?

VI[? mfupf?, yufa3 trRYOtT 23] 14

|l Kki nchi abzas tahlilida Richardni
Ammo butun boshli abzas Xatwla yoqmssiz raban i g
yozilganiga ishora gilingan. Savplav o b d a BORI S Ay oqi
oydinlashtiradi: @Polal vahacha miade is b |
tizim sinovchi savol ni ham od6rtaga
savolning qodéyilishi ikki omilga bogo

sevishganlar yoki ex ot i nl ar o0rtacda d&kagiz atmulniosh
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borayotgan ajrim va uning natijasi sifatidagi mmolilk musodarasi masalasida
Pol ning saraga maktub vyozishi mu mki nl
AYodq. Saraga emas. Xatni Ri chardda ol
yozilgan edi 0 degan mazmunni I f oda ¢
Polning ajrimdan gonigmayotganligi aytiimagan. Bu jihat ham sgxalb orgali
ochilgan: APol-muakSamasgabiaksadiay kmbl s h a
muammo nimadagjini aniq topgan.

AUning davl at maktabida topayotgan
BORI'S APol o0odéqituvchi edi o deya hukm
i sh hagqi kaml i gi bil an advokat qgi dir |

yol | ash uchun katta mi gdordagi ma b |
gahramonning dAkimga murojaat qill i shr
advokatga umid bogol agani odan topadi
bool i shini xohhalkmami eidfi odadegtaadi . Qi

gilinayotgan matnda Richardning advokatligi aytilmagan.

L1101 6u3) odrivages o |

t d yQigjHls j tc  fj) <z Olistd elAsS iz Wtslzld® tebfdsddz j s ) dzj
CtecslsE sE S cOLEeB B O ] tsdz! HISG'ISE)ISth’der]‘

Mz HEeEh d2 Hid . |1 JeB etdzsmi Mmdzr " Odzd
grRevf ¢ Lfull L s (o2 fuvr 1 trrRrfp 1
1 syjdBz t d yoOteH l]’tSLatSdz.c[dledzB’?
trRYyOtr mfor)] ek, [ Jewuviryg
ViMsOdktsoaddz dzd { d WOteH MmewrL! M 1 sdzj o3
re,. tryotr ¥y furf 1],
SOLdyuoOteH EMOdtsoddz MoawirL! M 1 s5dzj d3g?
O S G
YIss fsykzomlsosoOdz 1 sdz2, CStSGHO ftsL ot
yyere? o035 o rdidfrr, vées soés tRYOLT
orlisouvff VIfcC.
Uchinchi abzasda keltirilgan ARIi ch
ol gani 0 s damag) dxbokot hiseblareadi.Bu xabar asosidaBORIS
ARi chard wuning advokat:.i bodol i shegan r o
xulosaga kejan Bu hukmning zanjiri I Kki nchi

oxirida ARi chard adtveolkeaftolni kgkia irsohzii niouor
telefon nomer. k o dlizim ahu jurhladagnnmantignaandlagdn g a
holda tegishli xulosaga kelgan.

BORIStizimsavef avob asosida quyidagi qo0O0:¢

KOP (alogadorlik): gqarzdrlik;

METAKOP (sabab zanijiri): ajrim;

PTRANS( madél um bir obyektning bir ] G
restoranga, restorandan uyga borish;
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ATRANS (ma ol um ©bir shaxsning muayyan
gilishi): Polningmolimu | kka ega bodlishi;

ATTEND( vogeal arga turtki bool gan hol

PROPEL( mad6l um narsaga erishish -oyhur
mashina, memu |l kni ng madél um qgqi smiga daobévo (¢

ATB (affektiv mazmunli bloklar, insonningsixologik holati):

1.Mamnunlik.

2. Asabiylashish.

3. GoO6azabl ani sh.,

4. Toosatdan angl ash.

BORI S tizimiga al ogador mazkur t L
gi sqartmal ar boolib, terminologik maz

BORI'S ti zi mi sunoi yamoyoh glishtasakamiyatlidirk o r
Ti zim quyidagilarda ham o6ziga xo0s 06

1. Matn ustida ishlash kodni kmasi ni

2.Savolj avob asosi da manti qiy xul os

takomillashtiradi

3.Matn tahlilini amalga oshirgan modesafunksiyasini bajaradi.

4. Matn mazmuni ni toolig o6zl ashtir
presuppozitsiyani yoritishga xizmat qiladi.

5. Matnda ishtirok etgan shaxs ruhiyatini, ichki olamini aks ettirradi.

6.Matnning ekspozitsiyasi, tuguni, vogeatevoji, yechim nugtalarini ajratib
tahlil gilish imkonini beradi.

7. Matn qgismlari oo0rtasidagi al ogad

Sundéiy intell ekt il nson tomonidan
tomonlari ham mavjud. Masalan, yugorida gaydgan Sage, GPB, Claude,
Claudei nst ant , Chat GPT, NeevaAl, Dragoni
savoll arga batafsil,, toolig javob ber
chekl ani shi namoyon bodl adi .aysi Bildagi h o |
maodl umotl arni koop od6zlashtirgani vV a
bajarishi bilan belgiladi.

Sundiy intellekt o0o0zbek tilidagi m
uchun shu tildagi matn mushadlai Khidip keor
maodél umotl ar bazasi o0zl ashtirilgan bc
uchun | ison zarur bodl gani dek, sunaoi
asosidagi |l i soniy ong zarur boodl adi .

O06zbek komp yasithairshakllanishgbesgichida. ¥aqgin kunlarda
rivojlanish bosgichiga od6ti b, 00zbekc
garatilgan sunodéiy itntellekt tizimlar

Xulosa qilib aytganda, BORIS tiziminikamillashtirish komyuter
' i ngvistikasining istiqgbollaridan bir
samaradorligi bilan ahamiyatlidir
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BORIS T An Experiment iRDepth Understanding of Narratives.i Ar t i f i

|l ntel |l igefcle,o.livgg82. 20.
2. l Jdevnd [ Jdgj tels, [ . 1.1 02]te, | T
BORIS 7 1 CMY J tod d3d dzgls Odz! dzOW md milsj 3O G

ftso jflsoto Olsj dz dgrofs jls pC fy Otedz.B | > i 2, dAJUBER
g. -159.7

3. t OmMimy dz . R MsGdamigls o) .dzdz" 2 d dzls j dzdzj
ff s H - BAdtificial Intelligence a Modern Approach/ 1 j to. h Odze &
S. 0. 1Isdyr &@H .2 ] ddzr Wegj-B. 2006 .

4. Pool at ov A . , Kdmgywiem éndvestikasi.T T9shkent,
20009.

5. Rahimov A.Kompyuterlingvistikasi asoslarii Toshkent, 2011.

6. XolmanovaZ. Kompyuter lingvistikasii Toshkent, 2019.
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TABIIY TILNI QAYTA ISHLASH (NLP)

VtfrsuvrRtJIO1RE LU IRUASJESTOARIVLV LB ©F
"TROJrsu [ J1" & Rl [[27 [TV RCS 1YWV

] Odzd E@alziztc { OH J G t
dlsEzHjdzals s Ctsd3f ! ¥ Isj toda
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RdzMIsdIlskzls 1 tedC dzOH dzts?2 v BIdBSIsdSd ¢ ¢ OHJ
SOLOMMSd?2 AjHjttOd d 2 vdadoj
1 ZtodzOh j o otteflss@®df y
SsOdzZHdHOIs Isjrnded yj M
r.ournashev@inbox.ru
RdzmiIsdIskzls 1 tedC dzOH dzts?2 v BIdBSISdSd ¢S OHJ
SOLOdzMS 2 AjHjOdz dzf 2 vdzedo j
1 Osd Ols 2 dzdzd d2 W ¢ t¢es® Igf
SOdzH dHOIs Isjndedyj M<
agatl972@mail.ru
RdzMIsdIlskzls 1 tedC dzOH dzts?2 v BIdBSIsdSd ¢ ¢ OHJ
SsOLOdMSd2 AjHjteOdz dz" 2 vdadoj
JtesCtsf+ jo 1 dEtsdzO2 ¢
[ OcdmMStsdiffs 6 Isj tcdz” d3 dzO Iz € (
nikolai.prokopyev@gmail.com
RdzmiIsdIlskzls 1 ted¢ dzOH dzts?2 v BIdBSIsdSd ¢S OHJ
SsOLOdzMS 2 AjHjtOdz dz 2 vdedo j

O dzlzsE SOy WM Odzgdzsds HBGC dZOH] GOMMBOISd o O
dzj Hso Odzd?2 s fetsjSCIsdqesoaOdzgdd f tetsilstsls
OB tsIsCd L dz0 dzd 2 ) sB dzOMiIsd Hd Odzj CIs
FOdzdL Oydd HOdzdz R f dMmftsd L tso Odzd j
cd?. sosdBd dMmMmdzj Hise Odzd W d3d 3"
disd J ddzls j dzdzj S sz Odzr dz" = wirCtser n
dz' L soOdzgdJ B3 G j sdde sStedsOydsdzdzr = Mdml
IsjteW J 2MO ftesctecORzdzdzs? 5B 5dzts Y¥jda negroc
O { tes6 tc Pdgdschimezy. O dirO dzd L O, sBiOB SISE
h

BB g2
E\’rmwg

n dmf sdz' L s9 Odzd M tf Rcasncdga@sd3 d3 dz'ju ginv B C
jddw 1 WWiClkdodesmisd BteOBESISSd L dzO
dg'ero 4 j .

sdz¢ Uj o' § digagas@ng j wbélz” § MmdMmisj &30l m@n
Panda&s,.

Annot afth o;m. report d scusses t he r
des gn ng a prototype fuzzy expert sy

IST 008§ 0FHY G
(O IO I SO Rt o NI

§° 8

d alectology, as welalt asn suusb snegq ugeenotg rd
systems and technolog es. W t h our
devel opment of ntell gent | anguage
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nformat on systems and technol ogn es
programm ng anguage was wused to dev

I
Fol um software | brar es were used f
To ncrease the eff ¢ ency of knowl ec
used.
Keyow dfsuizzy expert systems, knowl edq

Iloreure
) dZzOmisswh jj otcjddw HJOdzj Slstsdzse oL Oc

wiLretser' a ddWsted3sOydtsdaedz’ = taj0nkzactds'oh tf¢ B
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L dzj d@3j dzlsOdzsd dMmMECEMmMmise j dedetsets d dzlsj dzdzj € Is ©
H Odzdz" d3( .
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7 BOCY) (e jdd 1 SMYfjteddjdls 5 o da
neo4j H&W ttOBBl" M ¢jtsdd stcdzOyd tsdzdats 2

I SOoyjfmksej GHds?2 dL. (sHdPmEd:s HeC
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dZddzcG o s6c j seteOWdd, dafj MEh jMmMlselzjils JHddatsE
Yyofmlsdzsmis d , Hdzw ddzlsj ctcOydd BOL H O dzdz" -
ftoodcsHdIls ¢ Is s 3lz , Yysts COxHOW ML H OdzdzO
SfteJHjdzf dgdlzr = yYyd dzij2 d dzgf By JIs B I8¢  dMm

I Mzt 52 HdBzW MBLHOdZdW HJdOdMzj Slstso tOL (
fodztsy j dedWw dzd dze o dMmisd yj M& ts 2 ts® jOsatg © WHIJJO oz
wodzj dzd 2 Shdetso Odes dzO Mmdzj Hikzes hdar Ctsdzyd § y

HdOdzj Clsdzt Bsw iNs® sC k2 detsls! HJdOdzj CIs
CO¢ yjtelsr, wtBhd] HAZY oMmMjets wL M CO, Is
9 Otcd Odzls ' ® HJdOdzj CIs0OR, dzes o Istsh Hh
wiLr Ctsets?2 Mmdmilsj d3r . ;

HdOdzj SIlsdets] tWOL dZduydy, Wtstedzsdtolkze h j j
Bisdzj J f sL Hdzd tcOB SIsOn sO¢ Y J d3d 1 HJC
shdatso dzgr d©s tsBI jJC sz lstsBtcOY jddw o Ols
Clststets ) Hd Odzj CIsOr e s sOdevd OIappiO - .0
information is perceived several times faster [4] than text information.

1l dzOMmlstswh j j-lIs plogetlztzs g R OCIsdo dets dMmf ts
dmSkemmilse j dzdzse s d dzlsj dzdzj € Is O, ) Y O-B)ls dzts |
1 Of ted d3j tG:

MA P E X [ 9, 10] ftcj HMIsOo dzWw j Is mts
shdetso Odzgdzlz® dz20 f tcOo d dzOR OolstsBOISdyj ME
tcj Mztcmtse .

AUTONAP [ 9, 10] ftcj HMIsOoadzv j Is Mt
QolssBOIsdyj MStsets tOL B3 M jdedw dzOL 9 O.dzd 2
ClsO MdMmilsj 30 ddiddisdtekzjls Hj2Mlsadw ffr k
LOHOYd ¢t dzOdzj Mj ded® dzOL 8 Oded2 tsBI jCIs
totedMmisdud MEdd L dzOded™w 5 t6OL d3j"jddd
ftosyjHlkzte d MtsedzOh jdzed2 o BOLj L dzOdzd 2

CES [11, 1Pt s yvtoldrfifjdsd W E Otelssc tc OW d 1
mMdMmlsj i3 d dmfsd LEzjlsmMy o COyYjMmlse
sB dzOMIsd 1 dzgjtecjiIsdsSd, MPORIls d Is.H. RrRMY
ftcj HsMIsOo dzv | Is dzOB tstc COtclstsctcOW d yd M
Sflsd z30Odz' dzts o psislsazPBigtclz Istcj B tso Odzd 2 €
mdmisj d3j .

[ dzv tOLtOBtSIsSd d&Oh jets ftosetcOdRzBdtsc
BdBdzdtslsj¢d wLMrCO fHfttetcOdRdBdtctso Odad W Py
NumPy, Neomodel , d Is. H.

ldedzdtslsj SO Folium dMmftsdh L sfadsdr@ips Is
COtclsOdsd [ 13] .

Folium {1Iss BdBdzdslsj SO o Pyt hon, Cts
Leafl et .| s (JavaScriptl swratd&v jtistc sdz®d d3c
sBtcOBBISCE HOdAdZ = ©®© Python d odLEOdzdL d
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Folium {§wszajetdy jsdLEzO0dkdL Jtetse Ols HO

sBtcOBtslsOdzr © Python dzO ddzlsj tcOC Isd o dats 2
HOdzdzr | dz2O COtlsy, O IOCYJ j tcj H Qnjdlsi dzlso
9 COyjMmsej dBOWKLE jtese dzO ¢ Otclsy .

Il BdBdzdBIs ¢4 J sy dzadezjnmn SdioB! sCads oo fiff ICids Is

Mapbox d Stamen ({dm. 1.) . 1 dBdzd slsj ¢
Wtsted3Ols § ftcj HINIsOo dzj dzd W tcOL dzd ydz' =~ G J
(GeoJSON d TopoJSON), dLtBBtO)jdzd?2 d o

Fig. 1. EBEE@EYGA)MNCIn ¢ o6 d da

Fig. 2. [ceBOodyjddj JazsjwOCldody & M

[BtOBBISC O d OdaGdadaj diji @zl jn Bchdzq’tslsJQ

sBJ MYy Jyd dzedw odzesmwils L dzOydlsj dz dz"n 2 9 ¢ dzOH
Mtej HiBBOBSISCd L dzOdzd 2 . JHdzdds dL dzO d B
ddmstezdzj dzlstseo wodzw jIsipw ©BHM OW HEsMisk{ dzts
s0Cd] ddmistekzdzd dzls dBsekls tjh Ol ddalsj dzo
dz¥ HjR@RzOMMdW dydtese Ols!  tOL dzd ydz0 § s tes 3] € bz
9 dqLBBO)yjJdkJVa, fJjHMEOL" 90y MB' IsdW
dqdaW sted3Oydsdzdz” § MdMmlsj 3" ©BLOBOIST 9 O Is H

B' Misted § d Ibtudzij, UJd&3 dz¥ H (.

[ d&zv tBttOBBISSd d OdOdzdL © HOdzdzr = d Myt
Pandas! Ists f tetsctcOd3dzdzOVY BdB IZdESISJ SO Pyt hon
Az dzS yd sdzOdz! dztsfyls i tcts Pta@adidgdes 2fn  BHIBdAzY" tsaisg
ftsojtcn BdBAEZIJESISJSd NumPy, CelsstcOw WwWod
Ftesodzw. 1 tjHBMIsOo dzv j v Cipifdg" \Rd Qfdz! t=dfr j jte Cnysta
M udmdzse r d3de s PdgfalgdzOdgf] "W HOB] d HI6.

Il dBdzdtslsj O oCdzt yojls o Mmijsw BI jCIs
OdzOdzse dydz 2 L dzj SIstetsdzdets? IsOB d&zdyy Excel
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fsdizgsh v 8 € s5d30dzH
o f sdgsh 4
f sdzdgw Is' IS
JBlzj i3s3z Olsts
dxd4 (tdm. 3
Hize h j2 d dzlsj ¢
j Clstsdzs G O.

In [322]: df

))r.ead_csv (6ddw
d f tcsG tc ©Odzd3dzts G -
o' waudd ) H Odede" d3q
Is to z, aftjvsdzdz,wlsJ O dzO dzd L
rHhd, dz 1 tstelxjzdg jtelzda" dav
i ts Oydd ) GJtetcOWdyy
Hd

word latitude longitude country city icon_num

H 55.78 4913 Russia Kazan
bl 55.90 4913 Russia Kazan
Aupne 55.95 4913 Russia Kazan

@w N = o

1
2
3
nxas 55.78 4840 Russia Innopolis 4
4 OGoxpa 56.40 4913 Russia Kazan 5

6

5 xemno 55.12 4913 Russia Kazan

tdfm. 3. Datertaendgjsdgldzi Mudlsr o Odzedv d -

G jtsftetsMmistcOdzMmlise j dzdzr = H Odzdz’ = .

1d34d ftwdoJHjdz JtesetcOdzdzds 2 W &Hdzte alay:
mdmswﬁraw W@Qﬁm&&@&®$$wsﬂFmdéﬁwsﬁiﬁm

tdm. 4. AtQGGd3;dzls CSHO Hd&VY HESB O¢
r dzw tcOB SIS n tcOWdeOBd d BlsyjlsOdy
BdBddtslsj €O Mat pl o 6t|4|lbls Bl s gedf s ] € ®
fiocctcOBBJteso Odzd VY d&zPy O dd mAzdzroL BOY 53
(2D) ctcOWdS (. [ BtcOBBBISOdzdz § GcwOWdSd
d dzdze MlstcOYyd?2 Hted Wtedddtetso Odzedd tslsyjlsO (
ANBtedzOls WO2dzO GeoJSON ftoj HdAdOLERA Y d
MskzSIskte HOdzdz" », BMdzseo Odzdzr = d2zO J SON.
GeoJ® N ﬂBHHJthq’aG)JIs mMdzj Hikehdg Idfr

A uvsy¢o (9¢dw yo OHtej MO d i3 My sdz
A dltetsC O dzd dzd 2 (ac¢suow bdedyr, " tsf
A 1sdzdetsdz (9Cdz¢ yov milstcOdzr , ftetsa d day

A utsimlsOoadsr j t©BI jCIs' Isdftse point, ||
1 ditficdeo jHidz dzdMmilsddzee JtesctcORIBdSE B €
{"type":"FeatureCollection","features":
[{"type":"Feature","properties":{},

"geometry":{"type":"Polygon",

“coordinates":

[[[46.120605,57.01192],

[48.537598,57.569959],
[51.61377,56.856072],

http://compling.navoiyuni.uz/

38


http://compling.navoiy-uni.uz/

Alisher Navoiy nomidagi Toshkent /’/gki N AKOMPYUTER LINGVISTIKASI: +2f O 'ﬂ'
davlat o6zbek ti i i & MUAMMOLAR, YECHIM, ISTIQBOLLAR 0
% y4
N &

universiteti Xalgaro ilmiy -amaliy konferensiya So & ﬂ B

,,,,,,,,,,

eeeeeeeeee. ,
[44.736328,55.110943)],
[46.120605,57.01192]11}}1}

1d>|4 ftedeojHjd fteslsslsdf Mmdmisy 3" (1t
dfdzj Hseo Odzd?2 5 ©BOBGIS ] L dzOdzd 2
CjBCEts wmupmc¢&m H Odzdz’ 7 .

tdfm. 4. [Mmdase dzOY WstekO f ddzsj OGS |

) L E 6O dBBdZOY NedemadEeld | 80 O JMfsd L so

Hdew ©j OdkzdL Oydd MmdzjHksh j2 OwidljClktr .

ttj 6ddO®Rd (tdfm. S5.), o Mmot¥ ByYjtejH',
Bsclkls dmftsd pdp Rt dy OdkOk @7

&
O

=
&

A
tdm. 5. Yy CL gL B iz Oy & dstsdgs B3
vsO0Cdds B tOL 503, dzr f sdzz yoj @3 dzOB tstc
9" 9 sH dIs! 9 Cijbdd¥W stedzOydsdadzz MmdMmisj Bz
u’tsdzlquddeE HY sdzdzd Is § dz dz_t{s? gdaW sted3O0ydd ts
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Il COyjmbej fHteddzj tcO WO OIS O.Hzdzis § B aZis
Neo fBLotsdVjIs MewL Ols! &iksH j &zd Dj ango
tcOMCter 908 Isw M fdish 8 dzgj sB" YydatsEts o daj
d RelationshipFr om.

Class Languag&tructuredNode,NodeUtils:

lang_code = IntegerProperty()

iso = StringProperty(max_length=5)

lang_id=IntegerProperty(index=True)

lang_name = StringProperty(max_length=100, required=True)

regions = RelationshipTo(".region.Region",

"REGION WHERE_SPEAKS")

CSCMmY jtelsde" j1 B Mipgeisb e 30y d sdzdz” § MdMmlisj
f tsdzdzts fnls ' & LOBj dgw s Is 1+ CMYf JtolsO o ts
dets?2 yJdzzs Cy wWodzw jlsmw tOLtOBBISE(
dd fndzls>|dzf: H d?z Py dets acjj & @ dz! GsHOAsY , i
ok 1 WWJjCIlsdedesfmisd toj h-4j bt jdic Is ts
l]’tcch’dz,lzﬁ;fr]lsalsdz, 1 CMmY J telsdz’ - fn
s L dzOdzdwvw, MtsrtcOdzwiIs: dm o Is§
dud ss@lg ‘MY jslsdzsmdlIlsj dzt dzlz ¥ dzj L Oc¢
dd ls dodzdydw o dzj2 Co0O0dzdW¥ dn
sdzv jIs ftser hOls! CoOdzdWds Oy
n o, dmf sdz: L 2w dzz yh d4J , i tots
Misd &3 dmMEkMmMMmise j dzdetsc 5 ( dzls § dzdz]
O +CMmMf jtelsdzr = MdMmIsj ©3ZOR, CBIst
Wisdw tjhjdd2, 0O Is0¢y] MMt
dz' detsdzgz e OL o dIlsde MYy J ydodzdmls
ezt ff 52 &) ssH B , dmfsdz L zj
: ftej HdZOGCO] B2 o Htetsj CIlsy,
tsted W dzd yd Is€dn dBdzts y J Mis o B
[ slsWd 1 OHJ [ 18] . 1 tod d3d

J dimr e Ols! daj Wdlssdj f(disdw d
HJj &zOIs ! dzd ud sS€dud or 9tsHT . 1 d sftej H
sBtcOB OIs’™ 9 O Isfw M dmMfiscd LseOddj dz dzj y
Zddzcodmlsdud Mcdr HJtejgdBijdedzr = [ 19, 20].

14 Ud s Ovi idstissafdg @) s OV MdMmlsj BO ddzd M
tcOL toW H dzts 2 &zt dyd M s2 mdmisj ks 2, Csilstst
("Misjfddd dmsddedesMmisd" ) ornBH » HOdW
Colsster j] LOoadMmwils ls MtsMmisswdzd?2 ontsHAZ -
mtshigtdw dz

1dUudbbscow sfjoydy ftjHfsdzOcOjls dmy
WhkdC yd2?2 ftod dzOH dzj ) dztsisd . v osddWjHis jPw fiplig] Gupl disjS
dzd &z o dMmisd yd MG s2 4 tc] d3d dadets 2, CslststcOW

Q&S&O

O

-

Eﬁwgs‘ﬁ. s
O, '_OQ&-
T 0&F @

=QEHIFO 00—+

Se. = 0
gs o)
a7

o0&

- L

=
(in'lk)

-0 5

FOFL FEFIFFFE—0RO-IR
& P>
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»
e
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@
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or AsHdkzsEts fMde dzOdzO. A kid4§ s divte =BG HjdEj 51 d
o dzj YjlbbStsd dBdetsy jflsej, 1OC ybts d tsBbh
ftod zZOH dzj 4 Ols Edzdo j teMOdz' dzgs Bz Bdzsy j Miso k2.

wlsjtfjdd ftoddzOHdzj ydetsflsd € LItk fs
Bzsy j Mlsoj] GftejHjdveEls of BtHd j feekizdz j
] td dzOH dzj ¥ dzts fiyls ftedMmo Odo Oj sfqw  dz0 sfdats
dmMf sdz’ LsoOdegdj &3 or-tsHdzr = HOdzdz" = d MG 5t
ANzdzS ydv ftod dzOlbtizj ytfesmiBHIsd, cwOW dyuj MS 5]
kdzts ) j Mise O. alstsIlesIztsO dzj Y jO3 OO0 1dgdfiytjj t€ Iy

. (=] L, ;
@~ ol s [ o Bl e ||
‘ J \ -.{ |_ \ - I‘"M b 27 j‘ ’ wwwwwwww
““““““ — fk[ ==
\\\\\ —r—| M;'.T; ! ‘

tdm. 7. wbttkzCliztcO ftotslstslsdf O dzj yJ Is¢ 1
1 OLO LdOded?2 dzj yjbsSts2 1M jtolsdats?2 M
q’dz,wlstGd3qu’B s HOdzdz" 7 dMMmdzj Hise Odzgd 2 o
wiLrCtse., GOt JtclsdoOw fipddlslzdz® dg ¢ dztct@ jol® d3d
BsHEZzd MBtcO® L dOded?2, tjh Olsjdz2, ftwihdzed
[sHEZd f(odizyjddy L &2O0dkd2 OoltdiOIsdL d
LdzOdzdW dzd g dMmftsdz' L soa Oded j 3 ¢ j tsd daW tstc 3O
tdNhObjd, dif sHddedz"] offpr deORSiU) 2 § O
L dzOdzd?2, Wtsttddtolkzjls ftsfmdzj Htse Olsj dz' datsfyls
o sfmdzj HMmMlsodd ftecdotsHwls € twjhjded® L OHOY
l swidzd Is j dz¢ dzr 2 d HgOdkzetsa r 2 ¢ s
f sz yd dedw Crstdzddyd B j figdze | dzdz" 7 §f 5C OL Ols |
COtlsj] HJOdzj CIsts Mgt OldzOMO d st
Yylsts ftso" hOjls 1 W Isd o dzsfls! CwdzmMzdz IsOy
| sedyd mM& oW U LOBBBO Mmissdls dL  §1
M swizdtydd, qezs M dj dsedud MSdJ
M dmftsd L tse Odz,c{c;d3 -E©Od 2 jdftpctsg s € fipdetisac®s j
WOCkr © ftjHMBjsds?2 B kOMmlsd.
sO0Cdds BBtOL 53, cOLtOBBISCO dzgj yj st
smizh j Mise dzw Is+ Mmw JdmC Is Cofrpdgtdpdg = f 1@ IsOf 59
ftosd3j ) Iz s tsydats 2 ftoso j ol 52 dmf sdz' L Izj dgr -
dzddzco dmMisduyi MSdr §jte d3j dede" = Hdzv € t5dz€ to,
Rdzlsj dzdzj € sz Odzr €zutts iJadtdsdpdols! iR yd O dzd Mils O dz
d HJOdz] CkIOR ftO® s BJdv Isdd tejh j ded 2 )
ftoeslsdotstej ydorr a HOdzdz - .

dzts e d y
w g G
tGlSG’

J G
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1 0L O L dzOdzd 2 dzj yd Is¢ ts2 1 €Y J tols dzts 2 f
2Ok ydzs?2 t©OBSIsts?2 [ 21], ColtOw fftotsotsH(
OCOHJBdd d&OEZS t J M ke dd ¢ d cusO |y GucfislO@d. R
o033 sfdmr e 0ls! C0¢ wrLrc¢d, IsO¢ d HJdOdz] ¢
d o tOLder n ftotswWodzj dad W = .

d6SCyddzls d&20 HJdOdzj CIsOr HJ ZOJ Ismw dzO Istsc
J WL rCO disclzls BriIs! ftoj HMIsOo dzjdalz’'y & LB @
sO¢dj Ctdyjlfbkzod d" § Mj BOdzsdud M& d]
rdNet [22] d Frameset frame base, f
ddzdy o w©OLd » HJOdzj SlsOr d ftetsoatsHdIs:
Qdzj ¢

Is O &3d .
1l ZzZOG sH Otcdzts s -
RMMmdzp ©dzd j 0" fsdzdzj dets fftod W ddzOdzmtso t
v OlsOtcMmlsOdz © OB EOR ftosj CIsO dBsdzsH | ) dz
fticse tc OdRzBRdzts G 5 ftod dztsy j ded W H dzW odL z0Odzd
dmMfsdz? LsoOdzedj &3 ¢ sddeW sted3Oydtsdzedz = Isj n d
] OC dz¥ yd ded J
o dmMf sdz? L s Odedj &3 Mtso tcj d3j dedz" = Mtcj H
MisOo dIs! dda? stcedzOyd s BOC Md 30 dz' dzts
dOdzd mistsds © ftoj HABj Isdets? B dZzOMiIsd .
dzv  ddalsj dzdzj SszOdzdL Oydd MmdMmisj &3 § dzO
My jelsdts?2 Mdmej g dzd ssBB U atzs? MdMmisj
OL tcOB t5ls Odzdz" 2 ftoesj Cls f zOdzdtelz j sfw
MstczC bkztckz fstlsOdZO "uvktej ysc owv wmstcW j 30" .
[ dzv tcOL tc GRdeldsjCteff jo2jIBO oG tcORBds?2 B 1S
otsteC Dj an gded tevtsor Kd@ VY Py at thdg |, H dzw
dzdL Oydd HOdzdz' » dMff sdz L s Odzd My ]

O&
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Engineering, UBMK 2020, 2020, pp. 3%P8, 9219378
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O6ZBEK TI LI UCHUN TABIIT'Y TILNI QAYT
MASHINALI O6 RGANI SHNI NG ( MACHI NE LEARNI

Sharipov Maksud Siddiqovich,
Urganch davlat universiteti dotsenti
maqgsbek72@gmail.com

Adinayev Xushnudbek Saylboyevich,

TATU Urganch filiald.@

hushnud8414@mail.ru

Raximov Raximjon Rajapboyevich,

Urganch davl at wunivers
rahimjon03@mail.ru

Annotatsiya. G| obal i zatsiya va raqgaml: a X
tlining ri vojida axborot texnol ogivyal ari
lingvistikasining tabiiy tilni gayta ishlash (Natural Language ProcessiiN-P)
jarayoni va tabiiy tilning kompyuter tushunadigan til (formal) shakli yaratilishi
natijasida tilga oid masalar (tahrir, tahlil, tarjima, elektron matnni ovozlashtirish,
ogozaki nut gn i el ektron matnga ayl ant
i xcham matnga aylantirish kabi) booyi

Machine Learning va tabiiy tilgayta ishlash (Natural Language Processing

NL P) sobénggi paytet asldganmasbhar y i kikna
sohalaridir. Machine Learning va tabi
agentga aylantirishda 0jiwyda amulsihrd a+ alq
muhitdan yaxshirog madél umotl ar ni gabi
rivojlanishi tufayli atrobmu hi t ga f oydal anuvchilar wuc
mumkin.

Kal it gabiig #lhi gayta ishlash, NLP, Mzhine Learning, Deep
Learning, NLTK.

Abstract. In the process of globalization and digital informatization,
information technologies play a very important role in the development of the Uzbek
language. As a result of the process of natural language praredd P) of
computer linguistics and the creation of a language (formal) form that can be
understood by a computer, languagtated issues (editing, analysis, translation,
voicing of electronic text, converting spoken speech into electronic text, udiag r
computer programs are being created for communicating, converting large text intc
compact text).

Machine Learning and Natural Language Processing (NLP) are important
areas of artificial intelligence that have gained popularity recently. Machinerigarni
and natural language processing play a very important role in transforming an
artificial agent into an artificially intelligent agent. An artificially intelligent system
can receive better information from the environment and interact with the
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environmet in a useffriendly way thanks to the development of natural language
processing.
Keywords: natural language processing, NLP, Machine Learning, Deep

Learning, NLTK.

ddzdzts s OYdvf tetsyg My cdzse OdzdL Oydd d vy
d dgW ste 3Oy d s dzdz’ | Isj m dzsdztse d d detOs Is s Y
LB SEMEtsets WL " CO. | GjLEd IsOlsj fttsyj m
Codzf ! v Isj tcdats 2 ZddzcodmlsdSd d ML HOddW
f v Is dzts 2 CsdpfOdels | ' BlHzDg 5 totsMmr Mo WL Odzdz
(JHOSCIsdtetse Odzd 4 , OdzOdzd L , fjtcj oBH, 1
ftc] SBicOL 59 Odzed J z s dats 2 ted ud o L dzj CIste
MBLHOs sMw CtBBf ! 6ilsjtedz J 1 totsE tcOdgdy dz! H ARG |
Isd EMIsO o CtsiBf OCIsdzr 2 Isj $Mmls) .

f Oh ddedzetsy tsBlzYyjdedJ d 5B tcOBURIDC OO ¥ dg'lsy
sB dzOMIsd dMmMEékmmlse j dzdetse s ddzlsJ dzdzj S s O, ¢
fsfzdzw tedetsmils! . [ O ddedetsy BBERZYJdedj d Bt
syd dz oy dizlz & o ftej oteOh jdzdd dmMmSEmmlse j
dmSEeMmmise § dedz" d3 d dals § dzdzj € Is ts 3. g4dmlsj &3O M
f sdzlz yOIs! Bidzj J COuyd Mlse j dzdzlz ® d dg¥ tstc &3O
oLOdBBH | 2Msoatso OIs! M CtkzyOsh j2 Mtej HEIS2
BlzOG SH OteW twOLodIsdt tBtOBSSISSd JMisy Misa j «

sdzt yJorJg wpds®eOsIsC O jMmisy ML dddzlicets v
Learning DeepLearning NLTK.

JahontilshunosligidaXX asrning50-yillaridan til va matnniavtomatiktahlil
gilish muammolarbilanbogdiq masalalakompyutertexnologiyalariyordamidahal
gilinmogda Natijada matnni avtomatik tushunish mashina tarjimasi matnni
referatlash(gipermatnniasosiy mazmunnio&ida saqglaganminimatngakeltirish,
yaii matnhajminiqisqgartirish uni gisqabayonholigaaylantirish), tasniflashmavzuy
uslub va janr jihatidan o&aro yaqin matnlarniguruhlash, matnnitahrir va tahlil
gilish, matnnigeneratsiyalasfbir nechtaabiiy tilga oid hujjatli matnlardarformulg,
texnik ishlanmalay dasturiytizimlarni yigdsh), matndanmadumotni olish, og&zaki
nutgni ragamli madumotda berish va aksincha yozma nutgni og&aki nutqga
aylantirish tabiiy tilning Milliy korpusivaboshgédur lingvistik korpuslariniyaratish
ontologik lugétlar bazasini shakllantirish kabi dolzarb masalalar kompyuter
lingvistikasining mundarijasini egallaganva tabiiy tilni gayta ishlash (Natural
LanguageProcessing NLP) sohasidasosiyazifahamdayotalishlarigaaylangan

Tabiiy tilni gayta ishlash (NLP) nima?

Kompyuterl ar kundali k turmushning
maol umotl ar bilan 1 shlashda juda qul ¢
odatda jadvallar shaklida emas, bal ki
Ogdzakz ma anwytoq matnl ari Xususiy bodali
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tuzilish (struktura)ga egdl]. Shu bois kompyuterlar uchun ushbu turdagi
maol umot!l ar ni gayta ishlash wusull ar:i
ishlash (NLP)dan maqgsad kompgtarga strukturlangan matnni tushuntirish va
ma z mu n ol i shni oGrgatishdan I borat .
intell ektning ki chi k sohasi bodl i b,
odrtasidagi odGzar o al oq alhi@ayta ishlashgaroda t |
masalalarni yechish uchun Python dasturlash tilida yaratilgan NLTK kutubxonasi
yuklab olinishi talab etiladi2].

NLP yod@nalishlari

A Mashina tarjimasi (Machine Transl at
A Nu t g r(Speethd&Racbgsition)
A Kayfiyat [/ tuygdularni tahlil qilis
A Savollarga javob berish (Question A
A Matnni referatlash (Summari zation o
A Chatbot (Chatbot)
A Ilntellektual tizimlar (I ntelligent
A Mat n i([TextClassifichtians)
A Belgilarni aniqglash (Character Reco
A I'mlo tekshiruvi (Spel |l Checking)
A Spamni aniqglash (Spam Detection)
A (Matnni) Avtomati k tod&ldirish (Auto
A  Nomga ega obyektni aniglash (Named
A T aterlsh (Prédictive Typing)

Sunbéiy intellekt tizimi qgabul qgilir
Learning usull arini godl |l ash tufayl.

amalga oshirishi mumekin.
Machine Learni ng vtai zminsgd | ocadtdgaann otda |

beradi . Umumiy algoritmlar dasturl ash
todpl ami ni bajar adi va ul ar nomaol um
emas. Haqigly dunyoda duch kelinadigan muammolarningr aks y a t i an
algoritmlarning samaradorligini pasay
06z ichiga ol adi. Bu yerda Machine L
sanabo tilgan yanalishlarning barchasi machine learning yordanmaadellarni

qurishuchumtod ma o6l umoi d atr a sheatzlaasrin i talab qi

ham bunday datasetlardan ancha qurilgan, masalan Sentiment tahlil datE3etlari
[4], s0 dar o Xshashlik va bodiglik darajalarini o D ichiga olgan semantitahlil
dataseti[5], hamdao zbek tilidagi nomuhim @ Aar datasetlarj6] shular gatoriga
kiradi.

Keltirilgan klassik misollardan ba
oladi. Elektron pochtaning qonuniy yoki spam ekanligini aniglash va lashif
koopl ab nomadl uml ar ni 00z ichiga ol ac
usul | ari mavj ud. Andanaviy algoritm i
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gattig kodlangan bool i shi kerak, bu |j
odi ti sh algorit mi umumi y qoi dani oo0r
bunday muhitda I shl ashi mumki n. Otz
yordami da ancha i shl ar qi {ofispegch)ni gjratiol a
beruvchi datasetardasturiy vositadi/7], Otbek tilidagi nomuhim s@larni topish
metodi [8], hamda gaplar @agini aniglashda ishlatiladigan stemming dasturiy
vositalari[9] shular jumlasidandir.

Deep Learning bu Machine Learning algoritmlariningx t i sosl as hu
neyron tarmogoi dir. Sodnggi paytl ard
yaxshi natijalarga erishayotgani kuzatilmoqda.

Arxitektura booyicha qgaror qgqabul qgi
tagdim etilgan moslashuvchanlikshbu texnikalar muvaffagiyatining muhim
sabablaridan biridir. Deep Learning
tadgigotlar wuchun i shlatiladigan Mach
turadi.

Tabiiy tilni qayta ishlash foydalanuvchining murakkab elektronika bilan
o6zaro alogasini osonl ashtirgan bodl s
oshirishga i mkon beradigan sahna orti
Mashinali o6qgitish tilndymadit.a i shl as

Machine Learning tabiiy tilni todg
tabiiy tilni gayta ishlashning muhim
Hissiy tahlil, Chatbot tizimlari, Savollarga javob berish tizimlari, Axborot qgidirish
tizimlari, Mashina tarjimasi va Elektron pochtani tasniflash kabi muhiony tilni

gayta ishlash ilovalari yaxshi I shl as
oladi.
Tabiiy tilni gayta ishlashda mashi |
Mashina tabiiy tilm tushuni shi uchun tabi i
bosqgichlarni gamrab oladi. Ushbu bosqgichlar morfologik tahlil, sintaktik tahlil,
semanti k tahl il nutqg tahl il/ va pr ac
vazifalari ketmak et g o O | dchana Lehraind)ideyarliMarcha jarayonlarda u
y oki bu shaklda muhim qooshi mcha qi yn
tilida NLP masalalarini yechish booyi

1. Morfologik tahlil:

Yuqoridaiagtinb de &, hi sobl ash tizim
O va 1 | ar shaklida booladi. Bu 0 va
mumkin. Shunday qilib, aytish mumkinki, mashina unga jumla yoki paragraf
berilganda bir nechta belgilarni oladMorfologik tahlil darajasida birinchi vazifa
s006z va gaplarni aniqlashdir. Us hbu
Tokeni zatsiya uchun kodpl ab tur |l i X
algoritmlari, shu jumladan Yordam vektor mashin@ippat Vector Machineyva
takroriy n eReauroent NeuslrNetwagikdpa 6 I(1 ani | gan
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Tokenizatsiya tugall angandan sodng

mavjud bodl adi . Tuzilgan gaplarning e
mashingar ishini murakkablashtiradi, chunki barchad&arni barcha mumkin
bodl gan affi ksl ar. bilan o006z 1ichiga ¢
mumkin emas. Demak, morfologik tahlil darajasining navbatdagi vazifasi bu
affikslarni olib tashlashdir Bu af fi ksl ar ni o6zakl ash
ol i b tashl ash mumiandom forectaasgardr iddraxtglecisiah r ma
tree) kabi Machine Learning algoritmlari stemming vazifasini bajarishda juda
muvaffaqgiyatli bodl di

2. Sintaktik tahlil
Tabiiy tilni gayta ishlashning navbatdagi vazifasi berilgan gap tilning

grammati k qoidasiga amal gilishini t
birinchi navbatda so@6z turkumlariga a
goi dal ari ni tekshirishda yordam bera
tar mogaoi kabi mashinali o@Gqitish va c
muvaffaqiyatl. gool | anil di . Siengyadint i k
g o 6 sk meares(neighbok a b i mashi nani o6rgani sh

Bu sohadadzbek tili uchun ham qilingan eng katta ishlardan biri bu sintaktik tahlil
gilingan datasetning yaratilganidixO].

3. Semantik tahlil

Bu bosqgichda s doadzg omadmal ayroir diazmdddlai

duch kelinadigan muammo shundaki, bir
maonol arga ega boodol i shi mu mk i n. Mas a
maonosini angl ati shi miuigan&di Shyunday qilib,ushlaun i
noani gl i kni bartaraf gilish so0o6z mabdi

ishlashning ushbu bosgichidagi muhim vazifalardan biridir.

So06z maodnos bunturli darajadagl rusalfagiyatlar bilan tadqiq
glingan Kkl assi k tasniflash muammol ari d:
kuchaytirish va qarorlar daraxtlari kabi mashinalfitish usullari muvaffaqiyatli
godél l anildi. Birogq, soodénggi paytl ar da
xotiraga asslangan takroriy neyron tarmoq, eshikli takrorlanuvchi birlikka
asosl angan takroriy neyron tarmoq Va
o6qitish algoritmlari oo6rganilgan va

4. Diskurs tahlili

Tahl il ni ng djaonr itya skhogoarriindias hoil mos hl ar
mavzular/olgektlarga havola gilingan holatlar mavjud. Bunday hollarda semantik
tahl il gapga kerakl:i madéno bera ol ma
algoritmlari tomonidan hal gilingan mos yozawr yechimining yana bir klassik
muammaosidir.

5. Pragmatik tahlil

Kodép vaqtlarda jumlal ar soo6zl ar t
anglatadi . Yaodédni, mashina semanti k ta
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kechi b, mo 61 j aldtainlggaann yma&d n cmmiz aea gdaal It a
koora aytish osonrogq. Koop yillar da
gizigtirib kelmogda. Pragmatik tahlilning klassik misollaridan biri kinoyani
aniglashdir.

Kodpchil i k,baraha turii xil Maclire yearminig va Deep learning
algoritmlari kinoyani aniglash yoki umuman pragmatik tahliini amalga oshirish
uchun turli xil muvaffaqiyatlar bil an

Xulosa. Shunday qilib, Machine Learning va Deep Learning usullari tabiiy
tilni gayta ishlash sohasida foydalanish uchun keng gamrovli tadqiq gilinayotganini

kuzatish mumki n. Kodérinib turibdiki,
vazifalarini gayta ishlashda, shuningdek, tabiiy tilni gayta ishlashning deyarli barcha
il oval arida muhim rol odéynaydi

Tabiiy til vazifalarini har xil gayta ishlash va tabiiy tilni gayta ishlashning turli
X i | I | oov@diadan otbzdgi qotning turli soh
sohalarida Machine Learning va Deep Learning usullargoyi darajadagi
muvaffaqiyat bil an keng kodél amda o06r
Machine Learning va Deep Learning texnikasi tabiiy tilni gayta ishlash va uning
il ovalarida juda ijobiy rol o6ynamogqgd
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KOREFERENSIYA VA ANAFORA TALQINI

Elova Dilrabo Qudratullayevna
PHD, ToshDOOTAU kat

elova@navoiyuni.uz

Abdisalomova Shahlo Abdimurod qizi
ToshDOOTAU tayanc!

abdisalomovashahlo@gmaibm

Annotatsiya. Us h b u maqgol a NLPnNning muhi n
koreferensiya tadqgiqgiga bagodi shl angan
Xususiyatl ari tavsiflanadi, koreferen

yoritiladi, koreferensiya tadgigiga doir adabiyotlar tahlil gilinadi.

Kal i t BL& &ampyater:lingvistikaskoreferensiya, anafora, referent,
antisident, havola bool ak.

Abstract. This article is devoted to the study of coreference, an important
component of NLPThe essence and specific features of coreference are discribed
the similar and different aspects of coreference and anaphora are accentuated, a
the literature on the study of coreference is analyzed.

Keywords: NLP, computational linguisticgoreferace, anaphora, referent,
antecedent, reference

¢ BMistcPO tedzOW MIsOIs: v fsmewh jdzO dL EZyy
ClBBf sdzy dzls© [ 1. [ dmMOdz Mmkh dasmlss d 1
mMeotsHdzr | d ©OLd&zdqydz j Miststectsds Cte] W Jted
zdlsj tOlskz® 5 dqLEzyjdds CBtey Wit dydd.

sdz¢ ydor g \Mdiseo @ tsdgj tcdzOW dzd dze o d mis d € (
OdzOW BtcO, tjWwjtoj dzls, OdzZsdfmdHj dzls, tj W jtcj

Tabiiy tilni gayta ishlash (NLP) i tabiiy til va nutgni hisoblash texnikasi
yordamida tahlil va sintez qilish sohasidir. Tilning noaniqlik xususiyati tabiiy tiln
gayta ishlashjarayonida qiyinchiliklarni yuzaga Kkeltiradi. NLPning bir qator
vazifalari ushbu muammolarni bartaraf etishga garatilgan.

Koreferensiya tabiiy tilni gayta ishlash jarayonining tarkibiy gismi, matnni
semanti k tahl il g shlov kerdsid bosqichidin. iKonefetemsigd ¢
jahon tilshunosligi va kompyuter lingvistikasida keng tadqiq etilgan. Tilshunoslik
nuqgt ayi nazari dan, B. Russell, J. Sear
referent haqida turl. yiontulrlogjra ab i Iqgainl
N. D. Arutyunova, V. Quine, Sh. A. Kripke,
aniql ik turl ari o deya tadrif ber ge
semanti kasi da koreferensiyaning lak K i
referentdan keyin keladi) va kataforik (anafora referentdan oldin keladi). Halliday va
Hasanning ARCohesi on I n Englisho Tasa

http://compling.navoiyuni.uz/

52


http://compling.navoiy-uni.uz/
mailto:elova@navoiy-uni.uz
mailto:abdisalomovashahlo@gmail.com

Alisher Navoiy nomidagi Toshkent /’&7 3 AKOMPYUTER LINGVISTIKASI: +2f @ il
davl at o6zbek ti fl ") i?‘ MUAMMOLAR, YECHIM, ISTIQBOLLAR 0o n
universiteti '\E‘:\_@ﬂ 4/ Xalgaro ilmiy -amaliy konferensiya S &L B

kogeziyaning mustaqil vositasi sifatida qaraladi. Kognitiv lingvistikada esa
Asuhbat godmdate &t nbor i ni rivojlantirisho
Kompyuter lingvistikasida koreferensiya obyekt hagidagi matn

maodél umot!l ari ni birl ashtirishning asos
i shora dqgiluvchi b ar c h ajarahoaidiro[3].aU abajodtal a |
tushunchasi bilan chambarchas bogol an
S. [ 5] tadgiqgotl arida koref er ehwrigingy a
oo0rni da I shl atilishi, kor ef enmagadigi y a1
tadkidl anadi hamda koreferensiya va
bel gilashga wurgou beril adi. Dmi trey
munosabatl ariga bagodi shl angan magol as
berilga n . Unga koor a, anafora ti/l hodi s a

assimetriya, qaytmaslik munosabatlari bilan tavsiflanadi, aynan korrelyatsiya
jarayoni; koreferensiya tildan tashqgaridagi hodisa, avtosemantik, simmetriya
munosabatlarini gamrabladli. Yuqoridagi fikrlarga tayanib aytish mumkinki,
koreferensiyamat n t ar ki bi dagi barcha havol a
guruhlash vazifasii r . Bunda maodél um bir sinf I C
obyektiga tegishl i adosidd koeefbriensiyaQadigasidi talgili
gilamiz:

Hoshimnitaniysizmi?ZR0 0 21 voy akanl pgagiamawysio
taniysiz. Hozir esingizga tushiramamlnings t oo goéri si da T
yozuvchikitob ham yozgan.

Yugori da i nde k Bldstam gugrobyskd (eefederd) cdéami v o
akani ng s ar biriklarbrséf eroggrott ga tuur | i kodr i
havola bodl akl ar (korefer ent lelivaledlik r .
guruhini tashkil etmoqda.

Anafora T etimologiyasiana( y u n . A pherg(ayou n .vanol i b
bodl i b, Atakrorl asho degan madénoni b
nutqgda il gari aytib o006til gaflaganekr[d,al a
Aorqaga ishorao si fiama hdiay aitz o hd Gazniadda n.
so6zga bogdéliqgq bodlgan i foda amaf@wraiant i
antisidentga i anhsaenti agafola mazarda itutilgaro shaxsdir.
Koreferensiya esa matndagi gaysi (yoc
ishora qilishini aniglashga qaratilgan va shu asosida asosiy referent zanijirlarini
yaratadi. Demak, anafora natijalariantisidanh af or a j uf t |l i kIl ar i
natijal ari bir X1 | nutq obyektiga te
ol moshl ar va ul ar niqarigdoshlik atlarinnguiojaas korldlari, a r
kasbhunar ni atovchi soo6zlar wva b.) bir
nsbatan umumiy, kengroq tushunchani a
jarayoni anaforani hal eti shni ham 06
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Aravakashzerikdi, shekilli, astagina ashula boshladlining (1) ashulasi han
Xxirgoyidan nar i g Baldkdtémaig@dliddasomndsie?
Durustroqg aytsangizhi! Qumri (2)so06zini guvvatl a

Ushbu parchada anafora jarayonini aniglaymiz: bu yerda anafora natijasi
aravakash uning (1), Salillii BARE 2)j uf t | i k bravakashvdSaléd o bz | a

antisidentlar,uning(l) va uning (2) bi r I i kIl ar i bu so6zl a
anaforalardir Muammo shundaki, matnda@ 6 | m a lirkgbham aravakasiga

tegishli haovgl|l andbfood ak ] abayoni uni a
gol diradi . Koreferensiya wuchun esa n

havola bool akl ar nitsH &mwmigifpodtidas[8] koreterensipadii r
aniglashning ikki bosqichi keltiriladi:

1. obyektga ishora qgiluvchi barcha nomzodlarni belgilash;

2. klasterlash.

Shu asosida keltirilgan nutqiy parchadagi koreferensiyani aniglaymiz:

1. Obyektga ishora qgiluvchi barcha nomzodlarni belgilash.

Ushbu bosgichda nomzodlar: olmoshlar, otlar, otli birikmataglab olinadi:
aravakash, uning (1), Salti, O6l masxo
2. klasterlashBu bosgichda nomzodlar ekvivalentlik sinflariga ajratiladi:
aravakashuning (1}YO6 | mas x on

Saltii uning (2)

Qumri

Koorish mumki nki, n o mzhmidashkilretdiuntria e |
referent.i esa klasterl ash uchusnglimmos |
hisoblanadiSingltonibu kor ef er ent i mavjud bodl m

Ingliz, nemis, fransuz, ispan, arab, italyan, rus, turk vaboghqad p| ab t |
koreferensiyani aniglash masalasi tadqiq etilgan. Bugungi kunda koreferensiyan

aniqlash tizimlari god6lda yaratishga
[ 8, 9] oot di . Mi t kov [ 7] anaf oriami h
dol zarb wusullar va taorifl arni bayon
bodoyicha 20 vyil davomida amalga oshi
kamchiliklar muhokama gilingan. Hassan Haji Mohammadi [10] magolasida mavjud
korpis | ar va baholash kodédrsatkichlari ko
kodérinishi taqdim etildi, fors tilida
tekshirildi. Lata [11] koreferensiya tizimlari uchun barcha turdagi koreferentlikni
anig ash wusull arini bat af si l koori b chi
koreferensiyani ani gl ash tizi mi t akl
koreferensiyani hal etish tizimini yaratdiolpeginrus tilidagi matnlarda uchinchi

shaxsolm s hl ari asosida koreferensiyani a
gi lgan [13]. TAfekci [ 14] i1l miy 1zl an

hal gilish uchun Hobbsning sodda yondashuvi va Xomskiyning tobelik nazariyasiga
tayanilgan tizmni ishlab chiggan.
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Koreferensiya mashina tarjimasi, savollarga javob berish, matnni
umumlashtirish, hissiyotlarni tahlil qilish, matnni tasniflash, nutgni tanish,
noml angan obyektni aniql ash, chatbot
Koreferensiya i h al etish uchun quyidagi bos

nomlangan 1‘ : ‘ nomuhim
obyektlarni ajratis so'zlarni filtrlas

O6zbek tilshunosligida koreferensi
ozchilikni tashkil etadi. Matn tilshunosligi va pragmaligvistika sohalarida
koreferensiya, anafora xususida mazay maol umot !l ar uchr

terminlarining izohli lugdbéati oda anaf
bil dirgan shaxs yoki narsaga, ol din a
A. Hojiyev asosan ol niaidahtdlggnrgigan. ShiSafdray r i
monografiyasining [ 16] ARDeyksi s vV a
mazmunning i foda topishi o qismida anse
mat ndagi bogol ani shning bir t ur ksisi 06
sifatida yondashadi, koreferentl i kka
Olimning fikricha,i o 6r i n al mashtirish vazifasi:H
matnda koreferentlik (hamreferentl ik
Aanmada onutgiy tuzilma bodl aklarining
koreferentli k haqgida madél umot beruvece
hodi sasiga tavsi f berayoti b, anbdbanag
oldingi qatorlarida eslatilga refer ent i nKeltrilgaz |fikrlarh g a
Sh.Safarovning anafora masalasiga lingvistik yondashuvi jahon tilshunoslarining
garashlari bilan hamohang ekanlod@imek
kompyuter tilshunosligida, NLPda tadgigot obyekit sifatida oo0r
De mak, koreferensiyani hal etish r

tilshunosligining, NLPning dolzarb vazifasidir.
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Annotatsiya. Sodéngagi yil |l ar da I jtimoiy t
maqgol al ari kabi turli manbal ardan ol i
sodir bool di . Mabodl umezrunliushuncmalgrniklishtuphany i
samarali va tez tabiiy tilni gayta 1is
haj mdagi maodl umotl ar todpl amlaridan
ol gan maodl umot !l ar i | midaliekantigini idbatladi. Ushbu P
maqol ada bi z NLP vazifalariga qgqoo6l | ¢
usul l arini kodéri b chigamiz, jumladan

gilish (sentiment), obyektni tanib olish (NER) va mawzmodellashtirish. Biz har
bir texnikaning afzalliklari va cheklovlarini muhokama qilamiz va NLPda

maol umot!| ar gazi b ol i shdan foydal an
tadkidl aymi z. Va ni hoyat, bi z wushbu
hagi da badzi fikrlarni tagdim etamiz.

Kal it Tabiziwrtilni gayta ishlash,

maobél umot | ar .

O dzdets s Oy dY sfdzj Hdzad ] EtHT HtesdL sh jdz o
sj SMilstse " - HOdzdz" -, GJdzl tdtelzj d3" n dL tc
mMsydodz dz" § mJlisd, Bdzsecd d dztseotsfmilsdz j
oLddC0Ojls flstcj B detsmls o 1 WWJjCIlsde dz =
JMlsjMmMlse jdzdetseg s wiL SO (NLP) Hdv dLedzj uJd
ddzls j dzdzj S IszOdz! dztsets OdzOdzdot G HQ deddzj ~y,J A1 Is
d Ld&Odzed?2 dL Btsdz "dr dzOBtstetse H Odzdz =,
1/ 1. ) L Ists?2 MlsOIlss j " tcOMmMmdiisisted di3 tcOL

OdzOdzdL © H Odzdz’ 7, Colstster j f tod d3j dzv dzd )
Caommd¥ ds Ooyds s, OdOddisL ddmideds]
Isj BOIdyjMSts)] HBsHjdJsesOddj. [r tBMEH

COYHBGEBE BIISBHO d orHjdZJB dzJ S slsster § 1 te
dqdzlsj dzdzy S sEOdzt dzsegts OdZOdzdL © HOdzdz" = 9
ftoj HMIsOo dig daf[§ dBOPtz@O dzj degd W 7 dMMdzj H 59 Odz
siz¢ yjory [BE®8s8®ISC O JjMmisjmlse j dzdzsegts WL
ddzlsj dzdzj ClszOdzt dz" 2 OdzOdzdL HOdgdzr =, BEdz' N
Abstract. In recent years, there has been an explosion in the amount of textua
data generated from various soww,cguch as social media, blogs, and news articles.
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With this increase in data comes the need for efficient and effective natural languag
processing (NLP) techniques to extract meaningful insights. Data mining techniques
which involve the extraction of fi@arns and knowledge from large data sets, have
proven to be useful in NLP applications. In this paper, we review various data mining
techniques that have been applied to NLP tasks, including text classification,
sentiment analysis, entity recognition, amopic modeling. We discuss the
advantages and limitations of each technique, and highlight some of the challenge
associated with using data mining in NLP. Finally, we provide some insights into
future research directions in this area.

Keywords: Natural Language Processing, Data Mining, Big Data

1. Introduction.

The vast amounts of textual data available in today's world present both ar
opportunity and a challenge for researchers and practitioners in the field of natura
language processing (NLP)Y]. On one hand, this data can be leveraged to gain
valuable ingghts into human behavior, sentiment, and trends. On the other hand, the
sheer volume of data can make it difficult to extract meaningful information from it.
Data mining techniques, which have been used extensively in other domains such ¢
marketing and fiance, offer a promising approach for tackling this challenge in NLP
[2]i [4].

In recent years, NLP has become an increasingly important field due to the
explosion of textual data generated from various sources, such as social media, blog
and news arties[5]. The challenge for NLP researchers and practitioners is how to
efficiently and effectively extract meaningful insights from this vast amount of data.
Data mining techniques offer a promising approach to tackling this challéhge
Dataminingis the process of extracting useful and relevant information from large
datasets. It involves using advanced computational techniques and algorithms t
identify patterns, trends, and relationships within data. The goal of data mining is tc
extract insightsand knowledge from data that can be used for decisi@king,
prediction, and optimization. Data mining techniques can be applied to various
domains such as finance, healthcare, marketing, and engind@}in#]. The
widespread availability of data dradvancements in computing power have led to
the growth of data mining as a field, and it has become an essential tool for business
and researchers alike.

2. Literature Review.

In this section, we review various data mining techniques that have been
applied to NLP tasks. There has been a significant amount of research in the area ¢
data mining techniques in NLP. In this section, we review some of the relevant work
in this area.

Text classification is one of the most extensively studied NLP tasks.d stu
conducted by Pang and L& compared various machine learning algorithms for
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text classification and found that SVM performed the best. Another study by Wang
et al.[10] proposed a novel feature selection method for text classification based or
mutual information, which improved the performance of the classification algorithm.

Sentiment analysis has also received significant attention from researchers. /
study conducted by Jurek et[dl1] proposed a lexicehased approach for sentiment
analysis which achieved high accuracy on several benchmark datasets. Anothe
study by Matlatipov et a[12], [13] proposed a sentiment analysis data and models
specific for Uzbek language, which achieved high accuracy for identifying the
sentiment polarity oflifferent aspects of a product.

Entity recognition is another important NLP task that has been extensively
studied. A study by Finkel et 4lL4] proposed a conditional random field model for
named entity recognition, which achieved swit¢he-art perbrmance on several
benchmark datasets.

Furthermore, there has been a recent rapid increase in the development of NL
resources and tools specifically for Uzbek language. These include a tool for remove
of stopwordg15], [16], Latin-Cyrillic transliteation[17] and text classificatiof18],
as well as tools for stemming§9], [20], lemmatizatiorf21].

3. NLP tasks and Data Mining Techniques.

Text classificationis the process of categorizing documents into predefined
classes based on their content. This technique has been widely used in many NL
applications such as email spam filtering, sentiment analysis, and language
identification. Machine learning algoritlersuch as Naive Bayes, Support Vector
Machines (SVM), and Random Forests have been applied to text classification task
with promising results.

Sentiment analysiss the process of identifying the sentiment expressed in a
piece of text, such as positivermggative. Sentiment analysis has many applications
such as product reviews analysis, customer feedback analysis, and political sentime
analysis. Machine learning algorithms such as Logistic Regression, SVM, and Neura
Networks have been applied to sergint analysis tasks with high accuracy.

Named Entity recognition (NER) is the process of identifying and extracting
named entities from text, such as people, places, and organizations. Entity
recognition has many applications such as social network asalysivs article
analysis, and customer feedback analysis. Machine learning algorithms such a
Conditional Random Fields (CRF), Hidden Markov Models (HMM), and Deep
Learning models have been applied to entity recognition tasks with high accuracy.

Topic modding is the process of identifying the underlying themes or topics
in a corpus of text. Topic modeling has many applications such as text
summarization, document clustering, and trend analysis. Machine learning
algorithms such as Latent Dirichlet AllocatidLDA) and NonNegative Matrix
Factorization (NMF) have been applied to topic modeling tasks with high accuracy.
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Despite the promising results of data mining techniques in NLP, there are some
challenges associated with using these techniques in praGtee.of the main
challenges is the need for large amounts of labeled data for training machine learnin
algorithms. Another challenge is the difficulty of interpreting the results of some
techniques, such as neural networks and deep learning models.

4. Corclusion and Future Work.

In conclusion, data mining techniques offer a promising approach for
addressing the challenges of extracting meaningful insights from large amounts o
textual data in NLP. These techniques can be applied to various NLP tasks such ¢
text classification, sentiment analysis, entity recognition, and topic modeling.
However, there is still much work to be done in terms of developing more effective
and efficient techniques, as well as addressing some of the challenges associated w
using these techniques in practice.

In the future, we expect to see continued growth and development in the field
of data mining techniques in NLP. One area that is likely to see significant
advancement is deep learning, which has shown promise in many Nk® ta
Furthermore, with the increasing amount of data being generated in various domain:
there will be a need for more efficient and scalable data mining techniques.
Additionally, we expect to see more research on combining multiple NLP tasks anc
applying data mining techniques to solve complex problems. Finally, the ethical
implications of data mining in NLP will need to be carefully considered, including
issues such as privacy, bias, and fairness. Overall, the future of data mining
technigues in NLP lookgromising, and we anticipate many exciting advancements
in this field.
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SO6zZ MAGNOSI NI ANI QLASHDA MASHI N
YONDASHUVLARI

Axmedova Xolisxon lIxomovna
Alisher Navoiy nomidagi Toshkent davlat
o6zbek tili va adabiyoti L
xolisa0629@gmail.com
Mirzaxmedova Parizoda
Alisher Navoiy nomidagi Toshkent davlat
o6zbek tili va adabiyoti
mpari0621@gmail.com

Annotatsiya. Tabiiy til ni gayt a I shl as't
bugungi kyvenccha mo 6 t topmoqgda. So06z ma
vazi falaridan biri omoni miyani ani ql
sob6zI|l arning gapdagi aynan maobénosi ni
magqolamizning asosiy vazifasi. Ushbu maqoladarb s o0 6 z tur kur
omoni ml ik hosi | gi l uvcechi soo6zI|l arning
o0qitish wusulidan foydalanish va unin

Kal it Ble®zI sremanti k tahl il omni I

usuli, nazorat ostidagi va nazoratsiz usullar

Abstract. Many problems in natural language processing are being solved
today. One of the important tasks of determining the meaning of a word is the issut
of determining homonymy. The main task of ourchetis to provide information on
the methods of determining the exact meaning of homonyms in the Uzbek language
This article provides information on the use of the machine learning method and its
types and tasks in determining the meaning of homonymordsvima sentence.

Key words. NLP, semantic analysis, homonymy, WSD, machine learning
method, supervised and unsupervised methods
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JMsiMmlse jdzdzsg s WL ' CO. JHdE2 dL wo Omyddss e-
odzv jIsmw eotftets ftejHJdzj dzdVY GdBsdzd dizd d
tcj HsMIsOo dIs! ddeW stedzOyd ¥ ts M smtsB On
Bsdzdd@ise o kLB SEMEd wiLr Cj.ddiV tsHo@ztadgts 2V
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Semantik tzhlil EHER e AT
o'xshash so'z
| | turkumlari
doirzsidagi
Santiment tzhiil So'z n.'la‘n osini Tu.rli .-.'.cl'z turkurrd?ri omonimiya
| aniglash doirasida omonimiya

Grammatik Inatdan
o'xshash bo'lmagan

—— 32z turkurnlzri
FAorTolag! Bir =o'z turkurmi doirasidagi
armonimiya omomimiya doirasida omonimiya omonimiya

Uslubiy tasniflash 3Z2TI0E]

Polifunksicnallik ameT iriy3
tasnifi
—| Polisemiva | Lekszik sinonimlar |
. Grammatik |
—| Sinonimiya S

sinonimlar

— FrazecioElk
—| Antonimiya | razening |

sinonimliar

o Oono
munosabatlar

Tabiiy tilni gayta ishlash (Natural Language Processing (NLR))u s un o
intell ekt va matemati k til shunosl i kni
gad ar ni kompyuterda anali z va sintez
muammoni hal giishn s on va kompyuter o60rtasida
shaklini yaratishni anglatadiNLP sohasining muhim vazifalaridan biri bu gaplarni
semanti k tahlil qgilish bodélib, semant

So06z ma 6 n o sSommanasmiianidlaahs(\WSD) usullari kirishning
semantik talginini talab giladigan ko'plab NLP vazifalari uchun foydalidir. Bundan
tashqgari, bunday usullar leksikografik tadgiqotlar va tilni o'rganish resurslari uchun
muhim bo'lgan turli xil korpuslardag s o' z | ar ni tur |l i
chastotalarini baholashga yordam beradi. Ma'lumotlarga ko'ra, Xxorijiy tabiiy
tillardagi omonimiyani aniglashdgarim nazorat ostida(semisupervised) so'z
ma'nosini aniglashni amalga oshiradigan har tomonlama balaolarsgl yo'q.

Sentiment tahlil gilish gayta ishlash texnologiyalari(NLP) va Informatsion
Texnologiyalar(IT)sohasida yaxshi natijalarga erishilmogda. Ushbu ilmiy sohaning
eng giziqarli va samarali usullari orasida sentiment tahliliajralib turi®dntiment
tahl il gi |l i sh Kompyuter l i ngvisti kas
hi sobl anadi . Dastl ab, senti ment-maindagia o
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emotsional rangdagi S00z boyl igini

ishlatiadi. Sentiment tahlil yana quyidagicha nomlanadi:
1 Fikrni izlash (Opinion extraction)

1 Fi krni o6rgani sh(Opinion mining)

1 Hissiy tahlil gilish(Sentiment analysis)

1 Subyektiv tahlili(Subjectivity analysis)

Xissiyotl arni t a hil bul yozopa tidlansodamlar@ing o 6
fikrlari,bahol ari, munosabat.i va hi s
booyl ab sentiment tahlil deb noml anad

Us hbu maqol ami zda so00z manosi ni e
godél |l anilgan usullahormagapgnai baoHiz Dhu
maonosi ni aniglashda wusullarini quyid

- Qoidalarga asoslangan usul

- Statistik madélumotl arga asosl ang

- Mashinali o00qgitishga asosl angan

- Neyron tarmoq

Usullardan foydalanishsansat i e kanl i gi t[3[2)r[3],dal at
Navbatdagi dozarb masala gapda wuchr a
so6zI|l arni semanti k farqgl ash.

1 adval . Bir va turl. so06z tur kuml

maonol a

So00z S.OO Madnos.i

turkumi
Fed O6t moqg f ¢
06 t Ot Maysao,éloz,x')rt
Ot l nson o¢0r
Ot Olov
Ravish Kam , miqgdori nis:batan )
koop bodl me
Fe' Origlamoq, etidan
e'l .
Oz yooqotmoq.‘
: Noxush bo¢
Fe'l : :
kuchsizlanmoq, holsizlanmoq.
, Adashmgqgr ity
Fe'l .
chetga chigmoq
Booy Ot Uzunl i k of¢
Ot Hid, is
é é e
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universiteti
1 adval dagi omonim so6zIl arning SO
goidalarga asoslanganhamda st at i st i k maodl umot !l ar g
yordamida aniglash aj r i bal ardan madl um, Navbat
omonim sodbébzning maodénosini aniqgl ash.
Masalan:

1. Bemorningo dda tosh borligi aniglandi
2. Qirdagio atning yamyashilligidan insonni quvontiradi.

3. Bolaxonadagi somonga ketganoté ¢ hi r i | di .

Us hbu kel tiril gan gapl ardagi 00t
angl at mogda. Bu omonim sodbzning gapd
kunning dol zarb masal alaridan biridi

maonol arinisadamasqihashyemai shda mas hi ne
algoritmlariridan foydal anish haqtrda
rasmda keltirilgani kabi turlarga ajratish mumekin.

Regressiya
F: Tasodifiy Forest
_ a Nazorat ostidagi = Qarorlar daraxti
t Naive Bayes
Chizigli/karnel SVM
KNN
Klasterlash
Mashinali o'qitish usullarining turlari I—%- Nazoratsiz - DBSCAN
SVD
Yashirin Dirixli tahlili
\ O'qitishni Monee Katlo
mustahkamlash »—Eﬂn‘kov qaror qabul qilish jarayonlari
Q-o'gitish
lrasm: Mashinali o006qitish wus
l-rasmd&k el t i ri |l gan usull arga taorif b
Nazorat ost-bdamedlrgamot bbhrni tasnif|
gi i sh al goritmlarini odrgati sh uch
foydal ani sh orqgal.i ani gql anadangleelgialbo ma
gooyilgan ma'lumotl ar to' pl ami dan n i

mashina kirish ma'lumotlariga mos keladigan natija chigadi. Nazorat ostidagi
o'gitishda foydali bo'lgan ikkita asosiy yo'nalish mavjtasniflash muammolari va
regressiya muammolari.
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Tasniflaslikirish giymatini olish va uni diskret giymatga aylantirishni
anglatadi. Tasniflash parametrlarini aniglash orgali omonimiyani aniglashda Naive
Bayes usulidan foydal anish masal asi ni

Regressiyauzluksz ma'lumotlar (giymat funktsiyalari) bilan bog'lig.
Regressiyada bashorat gi lingan so06zn
sonl ardan i borat bool adi

Nazoratsi z 00 @naziosrhat moodsetlil daarg i 0 C
garagandamurakkabroq vazifalarni bajarishi mumkin. Ushbu yondashuvdan
foydalanadigan asosiy vazifalar. klasterlash, uyushgan (association), hajmlarn
gisgartishdan iborat.

Klasterlash 1b u nazoratsi z ooqgqi tish turi
o'xshashliklari yokifarglari asosida yashirin farglarni aniglaydi. Ushbu farglar
omonim so0zning maonol ariga qgarab t
elementlarini guruhlash yoki klasterlar yaratish uchun ishlatiladi.

Uyushgan yoki assotsiatsiyidb u  h am n a zishrtuai tb&lib, zinda 6 q

soo6zning bir ma' nosi bilan uning bos|
aytganda semanti k ooxshashlinigi topi
O6qgitishni mmnatzahlada mlosdsh dagi va na

yor dami da ol armng anmglik oeaiafasini gaydattdkshirishdan iborat.

Tajribalar 23 ta noaniq so'zlar, har biri oltita kontekstda (138 juft so'z) nisbatan
nozik so'zlardan foydalangan holda to'g'ri ma'noni anigladi

Xul os a oorni da Sshuni apbezbhr nmumk
goi dal ar ga asosl angan usul |l ar, stat|
foydanish natijasida olinga natijalarning aniglik darajasi mos ravishda 75% , 82.3%
n i tashkil etgan bool sa, bu anihmalii kn
o0qitish wusullaridan foydal ani sh sama
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Oa Z B EIKIDA STEMMINGNI AMALGA OSHIRISHNING
GIBRID STATISTIK YONDASHUVI

Xusainova Zilola Yuldashevna,
ToshDOGTAU tayanct

Xusainovazilola@navoiuni.uz

Annotatsiya. Bir leksemadam az ar iy | i hatdan <c¢chek:s
yasash mumkin boalgan turk tild]i kabi
murakkab va muhim masal adir. Bugungi
aniglashda ham analitik, ham statistik yondashuvtaro @I | ani | gan
yondashuvl ar asosida odGzakni ani ql ash
muammoi buyopi q vhikigdigltab nomzodl ar or asi
aniglanish Maqgol ada statistik usul |l arda
godshamobhalol i b tashl ash masal asi k o

algortim orqali amalga oshirilgan stemming usulning samaradorligi 97,5% ga teng.
Kal i t Sterinmg, AllLP; affiks, agglyutinativ tilLNER, neologizm, POS
teglash.

Abstract. Foragglutinative languages, such as Turkish, where a single lexeme
can theoretically form an infinite number of word forms, determining the root is a
complex and important issue. Today, both analytical and statistical approaches ar
used to determine the root words in the Uzbek language. The two main problems
that are evident in stem detection based on these approaches are the clos
vocabulary and the identification of the true stem from among many candidates. Th
article examines the problem of removingffsxes from words using statistical
methods. The effectiveness of the stemming method implemented by the algorithn
presented in the article is 97.5%.

Keywords: Stemming, NLP, affixation, agglutinative language, NER,
neologism, POS tagging.
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HjEBHM Ho SftejHjddd" ¢ std"ke:isdgys S
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sdzs yd o j dffdgtsgd@¥fdzc, 1J1, O¥WdEMOydw
W TNER dzj 5 RO dis s o Odzd j .

Kirish

Otzbek tilida soning eng kichik mamoli gismi ildiz (root) sifatida
taGdiflanganbodsa, stem saizgamaino beruvchiengkattagismidir. Shuninguchun
sozni ikki gismdaniborat deyishimiz mumkin madéoni anglatuvchi stem va
godshimchalar.

Ingliz tili kabi ba'zi analitik tillarda bu atributlgoredloglar kabi alohida

soazl ar bilan belgilanadi va tabiat a
mi gdordagi godshi mchal ar ni (odat dla bi
uchun asosiy stemming algoritmlari juda oddiy. Biroq, agglyutinativ tillarda bir
ildizdansons anoqsi z | eksi k s h, adabil ki@ tushanishdg h

muhim va murakkahb masal a hisobl anad:i
bazasidan »orotni gidirish va tabiiy tilni tushunish kabi NLP vazifalari
samaradorligini oshirish uchun stemming jarayoni muhim bosqgich hisoblanadi[1].

So'z shakl

O’ zak + [so'z yasovchi q.] + [shakl yasovchi q.]

stem
l-rasm.OGzbek tilidagi sodzning umlt
Odzbek tilida gap!l aropad.l Morfologkgihatdam & z |
sotGzlIl ar odlzakka badzi godshi mchal ar
sotGzda foneti k od&dzgarishlar (phonet.
bevosita matnda odz aksini topm@aadono®On
i fodal ovchi sobz bodalishi mu nde, imaostaqilA T f
madnoga ega emas.

Affikslars o dz y a s o v ¢ h iyxeg)vd ghakliyasavthiinjpeatianll s u
sufyxes)turga ajratiladi [2]. Shakl yasovchio @ s hi mchal ar sodzni
vazifasiniSo@dazgasbbivichdi godshi mchal arn

semanti k odzgarish yuzaga kel ishi mu |
sintaktik odzgarishl arniavkeall tisroidbz ¢
godshi mchal ar, sodngra shakl yasovch
t odgéaroiddgadmr i shakl yasovchi qo@srAhsmnc he

Sodzga godashil a ol adi gan godshi m
birik ma |l ar i aglutinativ tillarda odzakn
aylantiradi. Otdzakni aniglash kont ek:s

bartaraf gilishga yordam beradi.

Ushbu maqolada NLPdagi qoidalarga asoslangan va statistik
yondashu | ar dan foydal an holda Astem di sa
ol di ngi I miy tadgigotl arda yuzaga |
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kamaytirish hagida fikr mulohaza yur.i
bodl ma g a nishorhliligisraaanigligi yugori hisoblanadi.
Odzbek tilida stemming usull ari
Bugungi kunda Porter tomonidan tagdim etilgan algoritmning turli xil
il oval ar| va modenizatsiyal angan var.
stemming uchun d&kto standart algoritmiga aylangan. Ushbu algoritmga
godshimcha ravishda, tadgigotchilar
bodal gan algoritmlarni I shl ab chiqgdil a

- Brute Force Algorithms;
- Suffix Stripping Algorithms;

- LemmatizatiorAlgorithms;
- Stochastic Algorithms;
Matching Algorithms.
Shunlngdek hozirgi kunda boshaqga
tadqgiqotlar olib borilgan [3,4,5,6].
Stemlash jarayonida analitik yoki
tadgigotlarning metd ol ogi yas-t odtgaagar ( dabel ed)
Mor fologi k tahlil yoki grammat iakalitkusu

deb tasniflanadi. Shunigdek, statistika/ehtimolga asoslangan ustal&stik deb
ataladi.

NLP sohasi olimlarin aggl yutinativ tillarda
fikrga kelishgan [7]. Ya'ny a n g i ,yamgiditarhatayoki neologizmlamadaniy
al mashinuv orgal.i tilga doimiy Kkirib
godshimchal ar nihobksiir |l olitl iardii s h To d galgii
odti shi bilan juda sekin odzgaradi V &

godshi mchal arning cheksiz kod&p mumki
kengayishiga olib keladi. Xulosa sifatida ug@¢t dan f oydal anad
foydalanish bir gator murakkabliklarni yuzaga keltirishini qayd etish lozim.

Ushbu maqgol ada odzbek tilidagi so¢
jadvalidan foydalangan holda stemming jarayonini amalga oshiruvchi yandash
kodri b chiqiladi. Stemming jarayoni r
asosida todgdri shakl (root)ga ayl ant
sodz t urokuymlfeerdil , si fhofrrbvechbhgi adij .

Odz bielki dta sod&z turkumiga mansub s
birikadi [ 7] . Shu sababl i, fedl vV a
godshimchal ar ni oli b tashlash wuchun
machines, FSM) ishlab chigigish mumkin8].[ Ushbu FSMlarni tegishli
godshi mchal ar shabl onl ari bil an gayt a

olib kelishi mumkin.
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Odzak va qodshi mcha chegaralarini

gramm statistikasi usuliddaydanalish mumkin [9]. Shunday qilib, taklif etilayotgan

(
usul di

yondashuv analitik (qodshimchal arni
usul l arini god!l | aagnd.i gan gi bri d
S M SO'Zning.POStegini Qo'shimchalarni olib Stemni aniglash
R } {HMI:"In\:rgl:is:ahmida} } tashlash (analitik usul) ‘ ‘ {tstatistik l?sul) ‘
2-rasm. Stemni aniglash bosqichlari
Qoashi mchal ar ni oli b tashl ash

Morfologik tahlil sohasida hozirgacha bajarilgan ishlarni ikki sinfga
birlashtirish mumkin:stemgava affikslarni olib tashlashga asoslanganStemga

asosl angan

mor fol ogi k

t ahl

I I ni amal ga

affikslari aniglanad Affikslarni olib tashlashga asoslangan yondashuvda dastlab

soGzdagi affi kslar aniglanadi . Af fi ke
gisministemdeb hi sobl ash mumkin yoki bu t e
foydalanish mumkin.

Sodzga godshil a ol adi gan godshi m
biri kmal ar i agglyutinativ tillarda oda
aylantiradi Chunki kodpchilik agglytl
murakkab soGhoshbakfl bhadn. Yangi sodz
gi luvchi qgodshimchal ar soni bodyi cha
tilida228t a sodz69YyY asobdbugliiayi y s hé&tabkintaktik shakl q
hosi | gislhuvnchial god mav ) udl i g Agarduamisgl i k
variantl ari ni ham gqodshs!ak, aslida bu

Odzbek tilida so@z yasovchi va s h:

omonimiya hodisasi uchraydi(]. Bu essstemming jarayonida muammoli vaziyatni

yuzaga keltiradi. Quyidagi-Ll adv al da

keltirilgan[11]:

omonim godshi mch

1 adval Sodz yasovchi va shakl
omonimiya

Shakl yasovch Sof§asovchi q

- ay (lugdaavi kuchay (feodol
boray

- gi (lugdaavi supurgi (ot), yozgi (sifat)
borgim

- da (sintaktik shakl yas.) undamoq (fedl
uyda

1 https://github.com/KhzZilola/Pytheodes
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- 1 (sintaktik shakl yas.) jannat.i (si fa-
dodsti
- in(lugdaviy s ekin (ot), so
kKodrin
- Im (sintaktik shakl yas.) bilim (ot), ayrim (sifat)
uyim
- 1r (lugdaavi gapir (fedl)
odchir
- 1 g (lugdaavi yoalig (fedl)
sinigmoq chiziq (ot)
-y (lugdaas) vy goray (sifat)
odqiy
Odzbek tilida odzakka pefiksteahsuffike s hi
g o & s hi nouayllagi 2&8jadvallarda keltirilgan.
2-j adval . Odzbegldtsihliimthagil apinef
Prefi x qodshi
ba be- ham
bo- no- bar
bad Ser be-
bar gda: xush
3jadval. Odzbgkdshl mdhgl asuft
POS sofz yas shakl yasovchi
(derevatsion) (flektiv)
Ot (N) 51 17
Son 1 5
(Num)
Fe 30 22+10 (nisbat)
(Vb)
Sifat 97 9
(3J)
Olmosh - -
(P)
Ravish 18 5
(R)
Odzbek tilar klbrpusodant aar kumi ga oI
shakl | ar i ol inib, ul arning stemmini S
sofz turkumi dagi st eml ar gpeefiksqua Gsaffiks | 1 ¢
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TR versten -t L)) Xaiqaro iy smaly konferensya — © |s® &nE
god&s hi nceatarl laar atho @p laaii . Suffi ks qodad
shakl ini hosi | gi lish uchun st emga
goas hi mc hal lasoblabadi (4advai.a s i
4 adval . Ti | kor pusi dan a suffikslardinkghalari o d

todp!l ami
Ot Son Fe'l Sifat | Olmosh| Ravish
(N) (Num) (Vb) (JJ) (P) (R)
1. | chiligimizning | inchi | dilarki almashtir
gichda nga aydiki
2. | dagilarning nganlaridan bardoshli
larcha gini ngacha| aydimi
3. | doshlarimizni yapsizlarmi| imizning chiligim
kidan larda ngagina| izning
4. | korlarimizning ilmayotgani | lamagani | nikilarn | dangina
ovi |dan dan ing
laganlaridaging ishimizdan | lashayotg| dek | gilarini
5. ovimiz anligini ng
e
Jami: 1773 229 15870 725 509 1376
Af fi ksl ar ni oli b tashlashga asos|
[ t a ol httpm/fugyschdoloorparalis/uz/Séaydgi 100000 dan iborat
gapl ar ga g o ®7.9%awghkdagiaatijani bardi.i d a
Xulosa
POS teglash va stemlash uchun oGz
|l ugdat bilan bodl adigan muammol ar hal
tajribalar shuni kodr sat adi ki birlashtirizha k

morfologik jihatdan boy til uchun POS teglash natijasini yaxshilaydi, bu esa NLP
vazifasining hal gilish samaradorligini oshirishga xizmat qgiladi. Maqateadaz b e k
korpusi asosidatemmingni amalga oshirishning gibrid statistindasuvitagdim

etildi.

Foydalanilgan adabiyotlar:

1. 1.1 C izts o , z . | m O d3te s NbPRBiIng zamordaviym iz f
algorltmlarl va konsepsiyalari- [ J Y H 2 dzOtets H dz" 2z fiyyfigldcodzOadl) dtdre
vx~ h ¢ hitps/jda.64@@10.5281/zen0do.7679911

2. "Bsydjo ¢. &ELBJSC kddzdHO AL W MOdzd
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3. Sharma, A., Kumar, R., & Mansotra, V. (2016). Proposed Stemming
Algorithm for Hindi Information Retrievallnternational Journal of Innovative
Research in Computer and Communication Engineering (An ISO Certified
Organization) 32976). https://doi.org/10.15680/IJIRCCE.2016

4. Gao, J., & Johnson, M. (2008). Amparison of Bayesian estimators for
unsupervised Hidden Markov Model POS taggeMNLP 2008 2008 Conference
on Empirical Methods in Natural Language Processing, Proceedings of the
Conference: A Meeting of SIGDAT, a Special Interest Group of the. ACL
https://doi.org/10.3115/1613715.1613761

5. Merialdo, B. (1994). Tagging English text with a probabilistic model.
Computational Linguistic20(2).

6. Banko, M., & Moore, R. C. (2004). Part of speech taggingantext.
COLING 2004 Proceedings of the 20th International Conference on Computational
Linguistics https://doi.org/10.3115/1220355.1220435

7. B.Elov, Sh.Hamroyeva, O.Abdullayeva, Z.Xusainova,
N.Xudayberganov. (2023). dglyutinativ tillar uchun POS teglash va stemming
masal asi (tur k, uy g a darit ya madarayhte likompiuiet | &
lingvistikasi. Vol.1(6) 1 -8¥. 35

8. Kéxkl a, T. ,, B.&20X)a A hybrid IStatistical Approach to
Stemming in Turkish: An Agglutinative Languag&nadolu University Journal of
Science and Technology Applied Sciences and Engineeringl7(2).
https://doi.0g/10.18038/btda.31812

9. B.Elov, Sh.Hamroeva, Z.Xusainova, M.Samatboyd&eiiy tilni qayta
ishlash (NLP)da stemming jarayoni tav¢#D23).

10. B.Elov, K.Akhmedova A Mathematical Model That Semantically
Analyzes Polysemantic Words. (2021)lournal of Pedagogical Inventions and
Practices. PV3. 119122

11. B.Elov,M.Samatboyeva. Identifying NER (Named Entity Recognition)
objects in Uzbek language textScience andnnovation International Scientific
Journal Volume 2 Issue 4 April 2023 UBD22: 8.2 | ISSN: 2183337. P.4457

12. Abdullayeva O.X. Korpus lingvistikasida lemmalashtirish, stemming va
tokenlashtirish | arayd&iiToshkenfi®b. rbVPd6 x a k
249

13. Abdullayeva O.X.Morphological annotation system in the corpus of
internet information texts in Uzbek language7y) International Conference on
Computer Science and Engieering;18lSeptember 2022, Turke§0-164-b.

http://compling.navoiyuni.uz/

75


http://compling.navoiy-uni.uz/
https://doi.org/10.15680/IJIRCCE.2016
https://doi.org/10.3115/1613715.1613761
https://doi.org/10.3115/1220355.1220435
https://doi.org/10.18038/btda.31812

Alisher Navoiy nomidagi Toshkent #4 ,»  NKOMPYUTER LINGVISTIKASI: +2f o
davlat ob6zbek ti {.-¥" 1 MUAMMOLAR, YECHIM, ISTIQBOLLAR 0 ,
universiteti / Xalgaro ilmiy -amaliy konferensiya So & ﬂ B

SO0 ZL ASEINANTIK TAHLIL QILISH ALGORITMLARI

Axmedova Xolisxon llomovna
Alisher Navoiy nomidagi Toshkent davlat
O6zbek tili va ada
tayanch doktoranti
xolisa0629@gmail.com
Xushmuratova Madina
Alisher Navoiy nomidagi Toshkent davlat
O6zbek tili va taatbasibi y
madinaxushmurodova60gmail.com

Annotatsiya: S o0 6 z madnosi ni ani gl ash (W
(WSD)) tabiiy tilni gayta ishlash (NLP) sohasidagi muhim, ammo qiyin vazifadir.
Yuzlab WSD algoritmlari va tizimlari mavjud, ammo optimal WSD algoritmlarini
tanl ash bodyi cha k amolaWwSD uchun istdatilddigan ¢udi n .
yondashuvlarni umumlashtiradi va mavjud WSD algoritmlarini ularning texnikasiga

kodéra tasniflaydi. Undan tashqgari naz
nazorat ostidagi o00qgitdish algoritmlar

Kal it $006z| am@abdNoOoSsSi Ni aniql ash, Ta
nazorat ostidagi yondoshuvl!l ar , nazor &
madénoli soo6zlar, omonim, Mashinada 0

Abstract: Word Sense Disannjuation is an important but challenging task
in the field of Natural Language Processing (NLP). There are hundreds of WSD
algorithms and systems, but less work has been done on selecting optimal WSI
algorithms. This article summarizes the different apgiea used for WSD and
classifies existing WSD algorithms according to their techniques. In addition,
supervised learning, unsupervised learning and-sepervised learning algorithms
were discussed

Keywords:Word sense disambiguation, Naturédnguage processing,
supevised approaches, unsupervised approaches, semisupervised approache
polysemantic words, homonomy, machine learning dictionary and WordNet.

¢ dzdzts Is Oy dquvinls tc © dzj dzd 4 dzj SH dzsL dzOydzatsmls ¢

9 Oy dgs?2, dgts fdztshalRtids L G EWRISlsE dsg Mis | Mis:
sbkzh Mok ls Mslsdzd Odzetstedlsdise d MdMmilsi d3
fts orBttelz flsddizOdz dzr = Odze stcdIsdiBse WS
tcOL dzd ydz' J f SHAtSHT dmf sdz’ L 2§ &3 J H dz
mMih jMiso s dsjz" OSSO 0o Mtsslse jlsmisadd Mm
sB Mz HOdd M Odzeg tsted Is d3r sBlzyj ddw M Eky
fsdzzzf cOQo dzv | ii3seé s B EZYJ dad W .

sdzs yjor j : linfddste @dzj dzd j dzj S H dztsL dzO y dzts f
sBtcOB SIS O d Misi Mlse j dzdzts G 5 wiLr ¢o,
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dz) Csdzlstesdzdtelz § d3" 4§ f SHASHT f sdzlz € tsdzls te t5
Mz O, ct@RsdsBRdY, Mddse Otc! &OMN Jdddkse s s

Kirish: Tabi iy tillarda turli kontekst
mavjud, ammo ul ar bir KkKoobobpt amh afdéyladi. g 0O
So6z madébnosini aniqlash muammoni nbyg ye
so6zI| arérriingnatbo®@ge i ni t opi sh va madl um
avtomati k ravishda uning todgodri ma n C
tabiiy tilni gayta ishlash sohasidagi muhim, ammo qiyin vazifadir[9].nBashina
tarjimasi, semantik xart al as h, semant i k i zkoahb iv ak oodn
ilovalari uchun zarur. Bundan tashgare 6 | umot qgi di ri sh, ma
aniglashk a b i kooplab i1l ovalarning ishl as
maonosi ni ani qlleasmecadiar mwshifrmt ied a on
polisemanti k sod6zl arni g Isiuszihmo my mkoiyn, .
pol i semaiikad&kz ,s obtadhka,rspoall ar kodp madn
ol adi . So6zning kont ek s tindoa gighun pudadosan.s i
Ammo kompyuter uchun bu juda qgiyin i
i shl aydigan avtomati k tizi mni i shl ab
soo6zning todgori madnosi ni t o p aptimag a n
maodononi bel gil aydi gan tHKoatekshbiu Kk® bl aine
sob6bzning birikuvchilaridan iborat bobd
ushbu so6zning todgor.i maonosi ni ani
Shmday qil i b, biz kompyuterga baodzi
yordamida tizim sodbzning bir necht a
mu mk i n. Agar kont kledtl i i sdébl &@n shbt m
W3, é, Wn.

c —Wle(wjo(w e[ Jo[w]

S00z maodtmsh&mat nadadgi barcha yoki b
maononi bel gilash vazifasidir. Sob6z n
lrasmda koorsatilgan.
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Leksik bilim.
(Ramziy va
empirik)
| Ma’nolar
‘ to‘plami
Dunyo bilimi.
(Mashinali ‘ So‘z ma’nosini
O,qitiSh) ‘ amqlash.
(Mos keladi)
Kontekst
xususiyati.

1-r as m: So6z madénosi ni ajratib Kk

So06z maadniglaskga Wdir yondashuvlar:So 6z madnosi n
uchun 1T kkita yokNasBhoal goodhgiani $ agha : a
bilimga asoslangan yondashuwa s hi n al o0qgitishga a
i d

|
tizimlar so06z mabnparnshgai gbaghtvaa
yondashuvda Wor dNet, l ugdat , tezaur us
talab qgiladi.

Mashinal.i 00qi ti s hg aKlassifikater | xasnsiyatlarni y o
oo0rganish uchun 1 shanaitg |naaddn oviaa rmmiis oal nl
o0qi ti sh usaahigliklapmiamd gmiadd wuvuchun so0zni
angl atuvechi kontekstlar zarur. XUusus

mi gyosi da necha mart a s o itishga asbstadgan s |
yondashuvlarning uchta turi mavjud:

- nazorat ostidagi yondashuvlar

- nazoratsiz yondashuvlar

- yarim nazorat ostidagi yondashuvlar

Nazorat ostidagi yondashuvlar:Ushbu yondoshuv mutaxassislar tomonidan

Ss00z maonol ari ni tasnifl ovchi par ame
o6rgani sh uchun foydalanil adigan kat
maodél um bir maqgsadl. s 0 6 z g aventavizatsiyy\asidanu v |
olingan madéno bilan qodél da tegl angan
maonosi ni aniql ovchi axborot tizi mi
mi soll ar todpl amidan paramet r | ard zobderkg
tili milliy korpusini olishimiz mumki

boshga yondashuvlarga garaganda yaxs
nazorat ostidagi usullari quyidagilardan iborat:

Qaror ro@gmx@aniashiioghonkor puisollanmia 6 |
toifalarga ajratish uchun t ar t-thendlsaln g a

goi dal ar i rooyxat.i sifatida kodrish n
xususiyatlarni keltirib chigarish uchun ishla | adi . Har gand
chigil ganda, birinchi navbatda wuning
Xususiyat vektor. nugt ai nazaridan q
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Vektordagi uchun eng yuqor i nokiring vagna t k
maononi I fodal aydi
Qaror daraxti: Qar or dar axt trening ma 0 |

goidalarni ifodalaydigan daraxt tuzilishidagi tasnifini ajratadi[8]-raBmda

tasvirlangan "ot" omonim so6zi maxtinig n
keltirish mumkin.
FERMANING
OTI
..NING OTI e
AKAMNING NARSANING
OTI OT1
MANOSIDA IsMI

2-rasm: Qarorlar daraxtiga misol
Naive Bayes:Naive Bayes klassifikatori Bayes teoremasi asoslangan
ehtimolli k tasniflagichi. U berilgan
shartli ehtimolini hisoblashga tayanadi.if kontekstdagi xususiyatlarni bildiradi.
Quyidagi formulani maksimad ar aj aga kel tiradigan S
maono sifatida tanlanadi

v A0Ci Aoeagsia  Aoci AgisHasy
" G ? N ¢ 0 OB hQ
AOCT Aoy § QY

Naive Bayes Kklassifikatoridafoydalanish uchun tasniflash parametrlarini

aniqlab olish talab qilinadi. [13] da
Nazoratsiz yondashuvlar: Nazoratsiz yondashuvlarda nazorat ostidagi
yondashuvdan farql i ool aroq, gool
maodél umotl arining izohlash wuchun manb
soo0zl ar oo0xshash bool adi . S o dlaini mesilé n o
gilish orqgal.i hosi | bool adi va uning
tasnifl ashdan i boratdir. Us hbu yonda

klasterlarni aniglaydi.
Kontekstni klasterlash: Bu usulda birinchi kontekst vektorlai bool
klasterlash usullariga asoslanadi [12]. Klasterlarga guruhlanadi va shu tarige
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so6zning maénosi aniglanadi. Bu wusul d
uning o6l chamlari fagat sod6zl ar.
Soo6zIl arni Uklhadbsut earl lgogsht mda oo6xshash
kl asterga biriktiriladi. Bittasi [ 10]
bir xil sodzl ar qgatorini topish edi.
orgali beriladi. AgarWwhnga o6xshash soo6zl ardan i b

tugunwabi | an hosijtugubidadvbadi grtadgu wi ga ega
Wnga oGxshash madnoga ega soGz ekanli

kl asterdan mu h gamadigan wrli sl iuguliat v gondashuvlarm r
kl asterl ash deb atal adi gan yana bir
foydal angan hol da madél umotl ar ni I zoh
oo0xshashl ik matrit s apstuziad,erdng bhat [@rlelandentig a r
ikktawnvaw,s 00z ooO0rtasidagi o6xshashlikdir
bir maqgsadli sob6z bool adi

Yarim nazorat ostid¥aodmgaakzehayoaoct
yondashuvl ari, ma ol uimo tll eakri nk akba mrnoagz om
mumkin. Yarim nazoratli yoki minimal nazorat ostidagi usullar gobiliyatlari tufayli
mashhurl ik kasb etmoqgda. Kodpincha Kk
nazoratsiz usullardan ustun turadigan kichik migdordagi izahi 6 | umot n «
mal umot!| ari ga ega bodl ing. Yor damch
Xususiyatl arni oo0rganadigan turl.i X1 |
maol umotl| ardan foydal angan hol da madl

Xulosa. Xulosa o 6r ni da shuni aytish mumkin
mashinali o0qgitish yondoshuvlaridan |

ostidagi, nazoratsiz hamda yarim nazorat ostidagi yondoshuvlardan foydalanist
uchun katta haj mdagie hma §loy mostelzarl alda z
bazasi har bir tilning milliy korpusidir.
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Annotatsiya. Tokenizatsiya matnli ma'lumotlar bilan ishlashning asosiy va
boshl angdich boshqgichi hi sobl anadi . L
tokeni zatsiya algoritmi tavsiflanadi

Kal it BBEH daya juft kodlash, belgilar tokenizatsiyasi, Count
Vectorization, OOV sodzIlari, lugdatda

Abstract. Tokenization is the primary and primary driver of textual data
processing. This article describes the Byte Pair Encoding (BPE) tokenization
algorithm and applies it to texts in the Uzbek language corpus.

Keywords: BPE, Byte Pair Encoding, Character Tokestion, Count
Vectorization, OOV Words, Neviocabulary Words, Subtext Tokenization.
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Kirish
Tabiiy tilni gaytaishlash (NLP) i sundy intellekt sohasiningmashinali
otrganishmetodlariorqgalitabiiy tildagi malumotlarniqaytaishlashgano@jallangan
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yotnalishidir. Tabiiy tilini qayta ishlash mashinalar uchun murakkab amal
hisoblanadiChunkimashinalamatnbilanemasragamlabilanishlaganlarsabablj
ularni ragamli shaklga olib kelish lozim. Tabiiy tilni tushunishda asosiy,
boshlangi'ch amallardan biri tokenizatorlar tomonidan bajariladi. Tokenizatorning
har bir turi mashinalarga matnni boshga usulda gayta ishlashga imkon beradi [1]
Tokeni zatol ar qodyil gan mas ashlabglaqgilishiar a
mumkin.

Tokenizatsiyai dastlabki ishlov berish bosqichida strukturlanmagan tabiiy

til mat ni yaxshirog strukturl angan
Tokeni zatsiya jJjarayonida matn tokznl :
i chiga ol gan gi sml ar ga ajratil adi

chiqgishda ushbu maqol ada kel tirilgan

Tokenizatsiya orgali tokenlar orasidagi chegaralar belgilanadi. Eng oddiy
ajratuvchi sifatidab o d s hl i g y oKk tinish belgilal
yapon va xitoy tillaridb o s hgqa t ur d aaydalanadilad. 8igrammalar aan
i di omal ar (masal an, Akundan kungao yo
al ohida tokerkliarbgd | maddarodgabulywilidghdlatlaris i d ¢
godyil gan NLP masal asiga bogaliqg.

NLP il ovalarini I shl ab c¢chiqgishda,
tahlil dan sodng matndagi gaplar ani ql
orasi dagi sot@zlar bir nechta gapl arni

Tokenizatsiya hagida gisgacha ma'lumot

Tokenizatsiya Count Vectorizer k a b i anbanaviy NLF

Transformers kabi Deep Learning arxitekturalaridagi asqgsigamdir. Tokenlar
tabiiy tilning qurilish bloklari hisoblanadi.

Tokenizatsiya T bu matn qismini tokenlar deb ataladigan kichikroq
birliklarga ajratish usuli. Bu yerda tokenlar sifstslao d z | aryokived ggo 4 tai
bodal i shi mumki nyabem&lk ngt onlaésmidzzat s et
s 0 G z o sgramin belgilar)ga ajratish mumkin.

Mi s ol uchun, qguyi dagi"Hech ajgchon tadtino & r
bodl mdoegenl ar ni shakl l antirishning e
(probel) asoslanganB o @ s h j oyni ajratuvechi si f
tokenizatsiyasi 4 ta tokenni hosil giladiHechqachontaslimb o d | nHambi
token sobGzdan i b oWoalttokenipatsiyagirang hamunasigau n
aylanadi [6,7].

Xuddi shunday, tokenlar sifagd b el gi | ar va sobz
mumekin. Misol uchun, keling;agllirog"s o @ z i n i kod@rib chiga

- belgilar tokeniaa-g-I-1-i-r-o-q;
- soGz osagli-rod. okeni
Tokenizatsiya jarayoni
Tokenl ar tabiiy ti | misabagbli,gtrukturlahmagam b
mat nni gayta ishlashning eng keng t a
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Shuningdek,Transformerga asoslangan modellar NL Pd a g i chuqur

arxitekturasi (State of The Art, SOTA)strukturlanmagan matnni tokelarajasida
gayta ishlaydi. Xuddi shunda®RNN, GRUvaLSTM kabiNLP uchun eng mashhur
chuqur odrganish arxitekturalari ham
ishlaydi [8,9].

Shunday qilib, tokenizatsiya matnli ma'lumotlarni modellashtirishda en
muhim gadamdir. Tokenlarni olish uchun korpusda tokenizatsiya amalga oshiriladi.
Keyingi gadamda tokenl ardan l ugdatni
korpusdagi odziga xos belgilar toapl a
(unikal) tokenni hisobga olgan holdgoki maksimal k martagacha uchraydigan
sodzI| ar ni hi s o buglshi roumkina b u ghdoaltd a y-abuat i
tokenizatsiyaning yakuniy natijasi.

NLP modeli samaradorligini oshirishning eng oddiy amallaridan biri k
martagacha uchraydiggoatsodWwarlatdahdi b
chuqur od&rganishga asosl angan NLP wus.:

chigamiz.

Count Vectorizer va TF-IDF kabi an'anaviy NLP yondashuvlari
xususiyatlar (mezonlar s i f ati da | ugdatdan foydal a
X0S xususiiat sifatida ﬂaraladi:

1- 1 1 1 1 1 1
hujjat

2- 1 1 0 1 0 1
hujjat

3- 1 0 1 0 1 0
hujjat

4- 0 0 1 1 1 1
hujjat

1-rasm. An‘'anaviy NLP: Counvektorizator

I Il gdor chuqur odrgani shga asosl| al
berilgan gaplarini tokenlash uchun foydalaniladi va modelga kirish parametri sifatida
uzatiladi.

Tokenizatsiya usulini tanlash

Yuqori da ayt itdikenizat8iyas b ¢ a n iyakieeklq gdiz 0 S
darajasida amalga oshirilishi mumkin. Berilgan NLP vazifasini hal gilishda gaysi
tokenizatsiyadan foydalanishimiz kerak?

SodzIl arni tokenizatsiya qgilish usu
Sodzl arni tokeni zatsiya glgotitmidsr.h €
Tokeni zatsiya algoritmida ma'lum bir
(gism)larga ajratiladi. Ajratuvchilar
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b odl Wad2Vec va GloVe k a b i usul l arda ol darnd a
tokenizatsiya orgali aniglanadi. Biroq, buning bir nechta kamchiliklari bor.
Tokenl ar bilan bogdlig asosiy mua
o0 & {Qua ©f Vocabulary, OOV) bi | an bogal i q. OO0V s
chragan yangadis.odBu ayrannig ia nsgolbaztl ar | u
i li b, bu usullar OOV sodzlarini bosh
OV sodzl ar bilan yuzaga kel adigan mu
- Lugdatni Kk mamnuacthalmydamgarkodmw
shakllantirish va odquv maodél umotl a
tokenlarUNK) bi |l an al mashtirish |l ozim. I
tokenl ari nugt ai nazaridan i fodal a
- Testvaqtida |l ugdatda mavjud bod
tokeniga joylashtiriladi.

S
u
g
O

Ushbu yondashuv bilan bogdalig muart
bil an moslashtirilganda, sofz haqgi da
tuzilishi uhidat gogdaim beodalias Shuni n¢
X i | kodrinishga ega bodal adi .

Sodzl arni tokenizatsiya gqgilish bil
bil an bogadaliq. Odat da, ol dindan tayy
iborat korpus asosidad qi ti | adi . Katta hajmdagi
bil an |l ugé@Gat yaratishni tasavvur qgi ||
| ugdat hosi |l gi Il i nadi!

Belgilarni tokenizatsiya qilish usuli
Belgilar tokenizatsiyasi matnning qismini belgilao & p| a mi g a a
Ushbuusus odz | ar ni t odk kehirilganakanschiliklarni mpitarai etadh.

Belgilar tokenizatorl ar:i sodz haqi dacg
i shl aydi . Bunda OOV sodzi b eilargasdsidar g a
i fodal aydi. Shuningdek, ushbu wusul da

Belgilar asosida tokenlash OOV muammosini hal gilaabunda kiruvchi
va chiquvchi gaplarining uzunligi oshishi kuzatiladi. Chunki gaplarni belgilar ketma
ketligi sifatidai f odal ay mi z . Natijada, madd47741

nol i sodzl arni shakl l antirish ucl
oddrganish qiyin boal adi . Ushbu kamchi
joylashganSubword Tokenization deb nomlanuvchi boshga tokenizgésbartaraf
giladi.

Sodz ostilarni tokenlash wusuli

Sodz ostilarnmatokgnbémbhi us agbamd a st
belgilarga) ajratadi. Misol uchuigwer s o @ bw-@r ga,smartests o & gmant- i
estga bodl i sh m8O0nA {Transforied Pabedgnodels) kabi modellar
tokeni zator algoritmlaridan [ ugdatni

BPE usuli
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Byte Pair Encoding (BPE)i1 transformerga asoslangan modellar
(transformerbased mode)Js or asi da keng qodusuliaBPEI ac
sobzI|lar va belgilar tokentl2flator | ari 14

- BPE OOV muammosini samaral:/ h
sifatidaajratadi va gayta ishlaydi;

- BPEdan keyin kirish va chiqgish gaplarining uzunligi belgilar
tokenizatsiyasig nisbatan gisgarog.

BPET sodzl ar ni segmentl ash algoritn
belgilar yoki belgilar ketmetligini iterativ tarzda birlashtiradi. BPE algoritmini
amalga oshirish gadamlari:

1. Korpusdagi sodzI| arni </ vlarga g O c
ajratish;

2. Korpusdagi noyob sodzlar bil a

3. Korpusdagi bir juft belgilar yoki belgilar ketmketligi
chastotasini hisoblash;

4, Korpusdagi eng kodp wuchraydi g
5. Eng yaxshi juftlikni | ugdat ga
6. Muayyan miqdordagi iteratsiya uchun -53bosgichlarni
takrorlash
Quyi dagi korpus berilgan bodl si n:
Corpus

kam kamrog kitob

kam kamroq kitob

kam betob kitob

kam betob kitob

kam betob kitob

la) Korpusdagi har <bwP)bes giizannnggseao

Corpus
kam</w> kamrooc/w> kitob</w>
kam</w> kamrooc/w> kitob</w>
kam</w> betolx/w> kitob</w>
kam</w> betolx/w> kitob</w>
kam</w> betolx</w> kitob</w>
1b) Korpusdagi sodzl arni bel gil arg
Corpus
k a kamro kitob
m </w> q </w> </w>
ka kamro kitob
m </w> q </w> </w>
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k a betob kitob
m </w> </w> </w>

ka betob kitob
m </w> </w> </w>

k a betob kitob
m </w> </w> </w>

2 . Luiaatninﬁ boshlan(lqaich hol at i :

1-iteratsiya:
3. Chastotani hisoblash:
Chastota
k- 0-q o-
a(7) (2) b (8)
a g- b-
m (7) </w>(2) </w>(8)
m- K-i b-
</w> (5) (5) e (3)
m- i-t et
r(2) (5) (3)
r- t-o
0 (2) (8)
4. Eng kodp uchrlashtiyisth:i gan juftl i kni
Corpus
ka kamro kltob
m </w> q </w> </w>
k a kamro kltob
m </w> q </w> </w>
k a betob kltob
m </w> </w> </w>
ka betob kltob
m </w> </w> </w>
ka betob kltob
m </w> </w> </w>

5. Enﬁ iaxsh'iuftlikni saﬁlash:
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o

Endi har bir iteratsiya uchun-8bosqichlarni takrorlash lozim. Yana bir
takrorlash uchun tasvirlab beramiz.

2-iteratsiya:
3. Chastotani hisoblash:
Chastota
k- 0-q b-
a(7) (2) </w> (8)
a - b-
m (7) </w> (2) e (3)
m- K-i e
</w> (5) (5) to (3)
m- I-to
r(2) (5)
r- tob
0 (2) (8)

4 . Eng kodp uchraydigan juftlikni

Corpus

k a kamro kitob
m </w> g </w> </w>

k a kamro kitob
m </w> q </w> </w>

ka b etob k i tob
m </w> </w> </w>

k a b etob kitob
m </w> </w> </w>

ka b etob k i tob
m </w> </w> </w>

5. Eng yaxshi juftlikni saglash:

r

0 ob
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10 ta iteratsiyadan soGng, BPE bir

m e i b
t k k b
o] ob ob</w> a am am</w> i itob</w> e etob</w>

Xulosa
Korpus matnlarini samarali tarzda qayta ishlash uchun BPE har bir
iteratsiyada solzning chastotasiga (

variantidan o6t adi va eng yaxshi y e
yondashuvga amal gi | adi B P Hokerazatgilya k o
algoritmlaridan Dbir.i bodal i b, samar al i
usullar yordamida@ be k ti |l i dagi korpus (matnl ar
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Annotatsiya. Bag Of Words (BoW) modellashtirish algoritmidan foydalanib,
mat nni ragaml. matritsal arga ayl antir
(BoW) i s o @ z hujjatdagi statistikasini hisoblash algoritm hisoblanadi. BowW

al goritmidan foydal ani b hujjatl arni

maol umotl ar ni il zI1 as h, hujjatl arni t a
Ushbu maqol ada o tnzBoW lalgotitmidan fbyal@anib nacamlin |
shakl ga odtkazish wusull ari kel tirilad

Kal it Bawh Balg afrwordss odz | ar j aml anmasi ,
BoW algoritmi, TFIDF usuli.

Abstract. Using the Bag Of Words (BoW) modeling algorithm, text can be
converted and processed into digital matrices. Bag of Words (BoW) is an algorithm
for calculating word statistics in a document. Using the BoW algorithm, it is possible
to compare documents, search for information in search engines, classify documen
andperform thematic modeling. This article presents the methods of digitalization of
Uzbek texts using the BoW algorithm.

Keywords: BoW, Bag of words, set of words, word vector, token, BoW
algorithm, TFIDF method.

dbeMstcPPEtsdz L v dBBded B GlisdgOdzedw Bag Of
Isj CMls By des ftoj sBtcOLSo Ols! d BBILOBBSISOL
(BoW) -1 Ists Odzestedlsds fsHmyjlsO MisOIsdmisd < d
OdkzetstedIsdz® BoW sy dets MtcOo dzdo Ols! HiSGC L
fsdmCtser 7 Ciapfipid&@Ay,dtcse Ols! HESSC kA dzls™ 0
BsHjdzdteseaOdzdj. | HOdMks?2 MisOlk! j ftoj H Ml
sjCMsse M dMicd LsoOdedj &3 Odze stcdIsdz® Bo
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sdz¢t yjor j Bpddse Gzj h 8¢ Mmdztse , dZzOB st Mz o ,
Odzc stcdIsd3, -IDBJ IssH TF

Kirish

SodzI| ar [ amsmuaiBaga wojds BOW) 1 tabiiy tilni gayta
ishlashda matnni ragamlashtirish usuli. Ushbu maqolada BoW algoritmini
godall anilish sohasi, kont septsiyasi h
matnlar uchun Pythn t i | i dagi tadbi gai kel tiri
ma 6 | u mtushunshvanmuayyargarorlarni gabulqgilish uchun ularniragamli
shaklga olib kelishkerak [1,2].

BoW algortimi

BoWalgoritmiy or dami da mat nl i xusssigatlamjnatbt | a
olinadi. BoW wusulida mat ndagi sobGzl ar S
grammati k tafsilotlar va so@Gz tartibi
deb atali shi h utartbia ytold augilishi hagedéage haa gamday g
malumotning tashlab yuborilishiga asoslangan [3].

Kodp holl arda madélumotl ar tartibs
Mashinal. odrganish (ML) algoritmlar:i
uzunlikdagi ma’lumotlarni gaytaishlashga asoslangan. Shu sababli, BoW
al goritmidan foydal ani b, oGzgaruvch

uzunlikdagi matn \(ektor)ga aylantirish orgali ulardan ML algoritmlarida
foydalanish mumkin [4,5]. BoW algoritmidan foydalanib, matnga ekvivalent
ragamlar vektori hosil gilinadi. BoW usuli orgali matnni vektorga aylantirish

jarayonini oé&zbek tilidagi gaplar mis
l-gap:AAdi rl ar ham bahor da Iibdh@ningerdaa n
gul i o

2-gap:iLol a ham shii ftokmlrddiko kasbi n
1-jadval. Gaplarni tokenlarga ajratish

1-gap 2-gap
Adirlar Lola
Ham ham
bahorda shifokorlik
lola kasbini
bilan tanladi
godza
chunki
lola
|
bahorning
erka
guli
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l-gadam: Yuqor i dagi m

sodzI|l ardan i borat [ u
A Adirlar

ham

bahorda

lola

bilan

godzal

dagi bar cha s
t ni shakl | ant i

chunki
|
bahorning
erka
guli
Lola
shifokorlik
kasbini
tanladi

Hosi | gi | ifnlgoalveaiiol o @@z dar i bir xil
gaplarda turli shaklda kel gan va shun
rodyxati di@amamemnog@gulin ol gan. Beril gan
| ugdldtad aken mavjud bodal i Ipychum sektordaibitta t
pozitsiyaga ega bodalgan 14 wuzunl i kda
Mat nga mos vektorni hosil qgili shegolki ha
0 giymatlaridan (chastota) foydalaniladi-gapga mos vektor quyidagighhosil
gilinadi:

>y > >y > > > D> > D> D> D> D> D> D>

2-jadval. 2Zgapga mos sodzl

So @z Chastotg
Adirlar 1
ham
bahorda
lola
bilan
godza

chunki

;
bahorning
erka

guli

RRRRRIRRRPRRRPR
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Lola
shifokorlik
kasbini
tanladi

elleollelle]

1-gapdagchastotalardan foydalanib quyidagi vektorni hosil gilamiz:
[1,1,1,1,1,1,1,1,1,1,1,0,0,0,0]
2-gapga mos vektor quyidagicha hosil gilinadi:
3jadval. 2Zgapga mos sodzl

Sod 7 Chastotg
Adirlar
ham
bahorda
bola
bilan
goQz 3

chunki
|
bahorning
erka
guli
Lola
shifokor
kasbini
tanladi
Xuddi shunday, yugoridagi chastotalardargdpga mos vektorni hosil
gilamiz:
[0,1,0,0,0,0,0,0,0,0,0,0,1,1,1,1]

il allellellellellellellellelellel] _j i)

Berilgan ikkita sodzganglaymig vektor n
adir | ham bahord | lola bilan godz hun bahorni | erka | guli lola shifo kas tan
lar a ng bini
i korlik adi
-gap
-gap
Yuqoridagi misolda BoW usulining e
Chunki,i Lo lvaiol os ad@z | ar i bi r x td4, ikkinmabtanqaygda ¢

etlgpagnShuni ngdek, hech qganday nia, 66lgbelgisit n i
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T st () M e s 0 156 €0
ham | ugGata tkarrkiti |l gan va tahlil | ar ay
odzgarishl arni amalga oshirish orqgali

Boshl angdich ishlov berish
l-gap:i Adirl ar ham bahor da 1baHomingeikd a n
gul i o

2-gap:nLol a ham shifokorli k kasbini t

1-gadam: Berilgan gaplarni kichik harf (registr)ga aylantirish.

2-gadam:Mat ndan maxsus belgilar va no
tashlash.Stopwords- " al bat t a" , " ba’ =zih"u,nkabi matida n "
muhim ahamiyat kasb etmagan sodzl ar .
berilgan gaplarda quyidagi o@Gzgartiri

lgap:iadi rl ar bahorda | ol a godzal | ©

2-gap: "lola shifokorlik kasbini tanladi”

Yuqoridagi gapl ardana’' gg@amg amagmu iodad
maksi mal ma'l umotl arga ega sodazl ardan
3-gadam: Ber i | gan gapl ardagi bar cha
shakllantirish

A adirlar
bahorda
lola
godzal
bahorning
erka
guli
shifokorlik
kasbini
tanladi
Hosi |l qgi |l i nganOtlau gstoatt zd amaevnjdui d |iikgdia
bahol ash uchun vektorda bitta odring:
vektoridan foydalanishz mumkid-gapga mos vektor quyidagicha hosil gilinadi:

> > > > > > > > > P

4-jadval. klgapga mos sodzl

Sobz Chastotg
Adirlar 1
bahorda
lola
godza
bahorning
erka
guli
shifokorlik

OlR|RIRLR RNk
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1-gapdagchastotalardan foydalanib quyidagi vektorni hosil gilamiz:

[1,1,2,1,1,1,1,0,0,0]

2-gapga mos vektor quyidagicha hosil gilinadi:
5-jadval. 2g a p g a

Sodz

Chastots

adirlar

bahorda

lola

godza

bahorning

erka

guli

shifokorlik

kasbini

tanladi

il llelleleolell Jlelle]

mo S

sodz|

2-gapdagi chastotalardan foydalanib quyidagi vektorni hosil gilamiz:

[0,0,1,0,0,0,0,1,1,1]

Berilgan i kkita sodzga mos vektorn
Adirlar | bahord | lola g o @ z| bahorni | erka guli shifokorlik | kasbi | tanladi
a ng ni
0
-gap
1
-gap
Mashinal odrgani shda i shlatil adi
haj mda bodal i b, bir necha ming yoki h
ichigaol i s hi mu mk i n. Shunday qilib s 0 &z
mat nni boshl angaich qgayta i shlash | c
mumkin bo@Gl gan turl:i X i | gayta ishl as
ushbu maqgolada batdfkeltiriladi.
Yuqoridagi mi soll arda BoW vektori:

soGzI| ar dan Bd BoyWd mddeim cainadtga tadbiq gilishda bir qator
yuzaga
uchragan

mur akkkabl
bir nechtas o & z |
BoW usulini Pythonda amalga oshirish

ar

kI

ar ni
(eng

kodp

kel ti

radi . A
sodzl o
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BoW algoritmini Python tilida quyidagicha tadbiq gilamiz:
defvectoriz€tokeng:
vector(]
for w in filtered_vocab
vectorappendtokenscount(v))

returnvector
defuniqugsequence
seen= se()
return[x for x in sequencé not (x in seenor seenaddXx))]
# Nomuhim sodzlar rodyxatini yarat
stopwords['ham","bilan"," ¢ hunli " , é
# Maxsus belgilar rodyxat:i
special_chag[","," """ 2"

# Korpusdagi gaplarni aniglash
stringl=" Adi rl ar ham bahor da +{bahoraingbi | a

erka guli"
stringzz" Lol a ham shifokor bodalib ishl:
# sodzni ki chi k harfga aylantiri sh
stringl=stringllower()
string2=string2lowen()

# gaplarni tokenlarga ajratish
tokensEstringlsplit()
tokensZstring2split()
print(tokens)

print(tokens2

# |l ugdat rodyxatini tuzish
vocab=uniqugtokens¥tokens?
print(vocab
# |l ugdatlar rodyxatini filtrlash
filtered_vocalx|]
for win vocahb
If w notin stopwordsandw notin special_char
filtered_vocabappendw)
print(filtered_vocab
# gaplarni vektorlarga aylantirish
vectorEvectoriz€tokens)
print(vectorl)
vector2=vectoriz€tokens2
print(vectord
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Xulosa

BoW i1 hujjatlarni bir butun sifatida tasniflashning oddiy va qulay usuli
hi sobl anadi . BoW model i orqgal.i mas hi |
ragaml.i kodrinishda taqgdi m BeWw madningi c h
anigligini oshirishningbirec ha yodal | ar i mavj ud:

- BoW modelida wunigramlarni (so
yoki trigrammdan foydalanish model samaradorligini oshirishga xizmat giladi.

- TFI DF model i dan mat ndagi mu h i
aniglashda foydalaniladi. Odatda-TBF mod el i dan mashi na
asosl angan NLP vazifalarda qodal |l an
Ni sbatan oddiy model boé@lishiga qa

vazifalari uchun ishlatiladi.
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SYNTACTIC PARSING APPROACHES FOR ENGLISH, TURKISH AND
UZBEK

Rakhmonova Mohira Abdusattor gizi
State University otJzbek Language and
Literature, Tashkent, Uzbekiston
mokhirata@gmail.com

Abstract. This article discusses about syntactic parsing methodsedated
works on dependency Parsinghere are transitionbased and grapbased
approaches applied to dependency parsing problem in the literature. As well as th
constituency parse tree is based on the formalism of ceinéexgrammars. In this
type of tree, the sentence is divided into constitudimés is, sukphrases that belong
to a specific category in the grammar.

Keywords: parsing, dependency parsing, constituency parsing, transition
based approaches, grajifased approaches, parse tree, confex¢ grammars.

Syntactic parsingis theautomatic analysis adyntactic structuref natural
language andhe task of assigning a syntactic structure to a sentespecially
syntactic relations (imlependency grammjaand labelling spans of constituents (in
constituency grammafl] It is motivated bythe problem ostructural ambiguityn
natural language: a sentence can be assigned multiple grammatical parses, so so
kind of knowledge beyond computational mpaar rules are need to tell which parse
is intended. Syntactic parsing is one of the important tasksomputational
linguisticsandnatural language processjrand has been a subject of research since
the mid20th century with the advent of computers.[18]

There are two types of parsingethods:

1. Dependency Parsing

2. Phrase Structure Parsing (Constituency Parsing) [3]

Dependency Parsing is the task of
sentence by identifying the syntactic and semantic relationships between words
Dependency parsingas been utilized in many other NLP tasks such as machine
translation [4, 5], relation extraction [6, 7], named entity recognition [8, 9],
information extraction [10, 11], all of which involve natural language understanding
to an extent. Each dependengylrat i on i s i dentiyed be
dependent word that modiyes the head
are considered as syntactic, they are naturally built upon semantic relationship:
between words. For example, each dependerd hale of modifying its head word,
which is a result of a completely se
represented either by hierarchical structures which are called dependency trees,
represented in the form of directed graphs, which afteccdependency graphs. An
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example dependency graph for the sentence Thank you, Mr. Pottering. is giver
below:

ROOT

N
Thank you , Mr.  Poettering
Figure 1. An example of dependency p
Poettering.o [12]
Syntactic relations betweenwordsgre ner al |l y ygured ou
dependencyree, which connects each head word to a dependent. In other words, ir
arelatonsuchas Y am; Al 0 becomes the head

and the arrow betwedghem states a dependency betwinertwo wordsThe ROOT
token represents the root of the dependency tree (i.e. the starting point of dependen
parsing or the head of the complete sentence). Even if the rules of dependency parsil
will be discussed later, it is good to state here thatyesentence must contain a
ROOT tokeni n its dependency tree. Depende
lexical dependencies between words in a sentence, and thereby extracts tf
grammatical structure of a sentend2ependency is a heatbpendent relatio
between the words. The head is the one that affects the dependents, and in other wo
each dependent is affected by its head. The arrows in dependency trees are alwa
from the head to the dependents. There are two main approaches applied t
dependencyparsing problem in the literature: transitibased and grapbased.[12]

Transition-based approachesare generally based on transition commands
and a twestack structure that contains a dependency stack and a word buffer. Worc
buffer contains the words & sentence. Words are drawn from the word buffer and
pushed into the dependency stack. If there is a transition between the top two word
of the dependency stack, then a dependency is created between them and tt
operation continues until there are no dsm the dependency stack. The last word
in the dependency stack would be the ROOT, which is the root of the dependenc
tree; starting point of the whole dependency parsing process.[12]

Graph-based approachesare generally based on performing the entire
parsing process as graph operations where the nodes in the graph represent the wo
i n a sentence. For the sentence, AJoh
four vertices where each of them referataord including the ROOT. Edges store
the dependency scores between the words.
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Figure 2. GraptBased Dependency Parsing [12]

Related Work on Dependency Parsing

Eryigit ah200®plazt ] come with the
groups (IGs) for degndency parsing. In their study, the authors use a statistical parsel
t hat yr st | yunitoeatiopsunheresthe wmts dre words or IGs and then
ynds the maximum spanning tree from -
baseline models: Worldased, IGBased, and I&Based with worey n a | | G co
which is an IGBased model with strict outputs. As expectedBi&ed models give
the best results.

Eryigit, O b a[IBkshow #hat the Mbirpliofogical structure plays
a crucial role in Turkish e€pendency parsing. The authors show that parsing a
sentence considering the I1Gs, which are sublexical units of a word, outperforms

dependency parsing based on word tokens of sentences.
Subj

eS| W +d '('(lur.1 rmr;]
| 1) +s1) || suratda vptan
_____ iy R Ry Sy Sy | S
bu okul ogrenci en akil sura dur kigiik  kiz
+Det +Noun | +Adj +Noun +Adv +Nnun|+Adj |+Nmm +Noun +Vcrb| +Ad) +Ad) +Noun | +Verb
+A3sg | +A3pl tA3sg [+ With|+Zero +A3sg  +Pos |+Prespart +A3sg | +Zero
+Pnon | +Pnon +Pnon| |+A3sg +Pnon | +Pnon | +Pres
+Loc +Gen +Nom +P3sg +Loc +Nom ' +Cop
| | |+Nom | | +A3sg
This school-at+that-is student-s-' most intelligence+with+of  there stand+ing little girl+is
The most intelligent of the students in this school is the little girl standing there.
Figure 3. I npection Groups (I Gs)
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Op a z @014) [15] analyzes different NLP tasks on Turkish. In the
dependency parsing task, the author underlines the importance of IGs anc
morphological units in dependency parsing.

Eryigit (2012) [16] makes an analysis on parsing in raw datasets inshurki
and shows that the locations of words in a sentence plays a crucial role in parsing.

Constituency Parsing

The constituency parse tree is based on the formalism of cdrdgext
grammars. In this type of tree, the sentence is divided into constituexits, thub
phrases that belong to a specific category in the gramim&nglish, for example,
the phrases fia dogo, Afa computer on
phrases, while fAeat a pi zzaoThagradnmdi g o
provides a specification of how to build valid sentences, using a set of rules. As ar
example, the rule ViRV NP means that we can form a verb phrase (VP) using a
verb (V) and then a noun phrase (NP). While we can use these rules to generate val
sentences, we can also apply them the other way around, in order to extract th
syntactical structure of a given sent
into an example of a constituency pa
foxo:[17]

Sentence constituents
Part-of-speech tags
Sentence words

Figure 4. Constituency parse tree for the simple sentence [17]

Context free Chomsky grammar (CFG) is the most widely used formal system
for modeling constituent structure in natural languages. CFG consists of a set of rule
or productions, each avhich expresses the ways that symbols of the language can
be grouped and ordered together, and a lexicon of words and symbols. CFG G |
defined by four parameters [2]:

"O=<0 i,"YY{'Y>,
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where0 i a set of nonterminal symbold&® 0 7 a stat nonterminal symbol; Yii
a set of terminal symbol¥/i a set of rules of the formY | ,0N 0 i a nonterminal
symbol,| N (0 i° "Y{)? 1 a string of of symbols from the infinite set of stringsi(

Vi )*.

Constituencyparsing and Dependency parsing

Constituency parsing focuses ¢
identifying the constituent structut
of a sentence, such as noun phra
and verb phrases.

Constituency parsing uses phre

structure grammar, such as conte
free grammar or dependent
grammar.

Constituency parsing is based or
top-down approach, where the par
tree is built from the root node dow
to the leaves.

Constituency parsing represents
sentence as a tree structure with-n
overlapping constituents.

Constituency parsing is mor
suitable for natural languag
understanding tasks.

Constituency parsing is mot
expressive and captures rac

syntactic information, but can &
more complex to compute ar
interpret.

Dependency parsing focuses
identifying the grammatical relationshi
between words in a&entence, such &
subjectverb relationships.

Dependency parsing uses depende
grammar, which  represents i
relationships between words as labe
directed arcs.

Dependency parsing is based on a bottt
up approach, where the parse tree is t
from the leaves up to the root.

Dependency parsing represents a sente
as a directed graph, where words
represented as nodes and grammal
relationships are represented as edges

Dependency parsing is more suitable
natural language generation tasks ¢
dependencypased machine learnin
models.

Dependency parsing is simpler and mu
efficient, but may not capture as mu
syntactic information as constituent
parsing.
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Constituency parsing is mot
appropriate for languagesith rich
morphology such as agglutinati\
languages.

Constituency parsing is used fi
more traditional NLP tasks liki
Named Entity Recogndn, Text
classification, and Sentimel
analysis.

Constituency parsing is mot
suitable for languages with ric
syntactic structuie

Dependency parsing is more appropri
for languages with less morphologic
inflection like English and Chinese.

Dependency parsing is used for mc
advanced NLP tasks like Machir
Translation, Language Modeling, ar
Text summarization.

Dependency parsing is more suitable
languages with less complex syntac
structures.

Figure 5. Constituency parsing and Dependency parsing differences [20]

Conclusion

Uzbek is alurkic languagespoken byJzbeks Uzbek is spoken as either
native or second language by 44 million peopleuad the world making it the
secondmost widely spoken Turkic language afferrkish[19] As an agglutinative
language, Uzbek makes excessive use of morphological coatate With respect
to syntactic properties, Uzbek has a relatively free word order. Even though SOV is
the base word order, other permutations are highly utilized. For example:
Men maktabga onam bilan kecha bordim.
Kecha men onam bilan maktablgardim
Men onam bilan kecha maktabga bordim
Maktabga kecha men onam bilan bordim

Uzbek has a freerder grammar and rich morphology, which makes
dependency parsing even harder for Uzbek language cBuostituency parsing is
more appropriate for languagesith rich morphology such as agglutinative
languages such as Uzbek.
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Annotatsiya. Ushbu magolada sintaktik analizatorning tahlil giledoritmi
va tahlil qgilish bosqgichlari, ob6zbek
modellari ishlab chigilgan. Buning uchun, avvalo, gaplarning sintaktik qoidalari
formal grammatikadan foydalangan holda tavsiflanadi. Rasmiy grammatika sifatida
Xomskiyning Context free grammatikasidan foydalanilgan.

Kal i t sirgastik Analizator algoritmi, sodda gap modellari, Context
free grammatikasi, POS tagging.

O dzdzsIs Oydw Odzdzts?2 MilsOIs! | tcOL tcOB 5ls Odz
mMddzsOEMdyud ME e s OkzOdzd L Olstst6 O, L Bj ¢CME
LBl SMEdr to] HAztSY J dzd 2 . [ &zv 1 65, i tc
CleOBBOSd sfdhr o 08 Ismw M dzls O Codextfely ¢ d J
ClcOBRBBOISdE O MmsdiiIimMEtsets dMfsdz! L s OdzOM: 9

sdz¢ yjorj Oppsmdflsds MddsOsmdui Miset
ftesMmis™ = § toj H dztsy -y tizdceic O dydgiidsdi&gdiylg P O S

Abstract. In this article, an algorithm and stagesaoflysis of the Syntactic
parser, Uzbek and English models of simple Uzbek sentences are developed. To ¢
this, first of all, with the help of formal grammar, the syntactic rules of sentences are
described. The Context free grammar of Chomsky was useeé afficial grammar.

Keywords: Syntactic parser algorithm, simple sentence models, cefmesxt
grammar, POS tagging.

Formal tillar va formal grammatika nazariyasi XX asrning-yilarida
N.Xomskiyning generativ nazariyasidan kelib chiqdi. Ushbu nazargpataktik
tuzil mal ari ni t a h | [8].IAvtamatik sirgaktik takdil{parsingla s o

kompyuter | ingvistikasi nazariyasinin
analizator maol umot llaoryi bakasht iirntsehr,f
matnl arga avtomati Kk I shl ov -gidruvitigirhi, €
sohasi, mashina tarjimasida keng qoo0

sintaktik tahlil (ST) usullari ishi tabiiy tilning formal sigttik nazariyalaridan kelib
chigadi[1; 78].

Sintaksis deganda tilshunosli kda a
biri kmal ar i bodél gan sath nazarda tuti
gi l adigan grammat i k i rzteshuniladi. Brangmatik &chig a n
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zanjir T soo6zshakl 1l arning o6zaro madél um
bogdél ani shidir. So6zshakl y oki gr amn
mumkin bodl gan grammati k shakl da kkel
tuzilishi so6z shakllarning odbzar o si
78].

M. Abjalovaning kooé6érsatishicha, sin
gilish dasturi yoki lingvistik dasturning sintaktik tahliini amalgzshirishga
moodél jall angan qgi smi. Bugungi kunda &

lingvistikasining dolzarb masalalaridan hisoblanib, buning yechimi turli amaliy
magqsadlarni yuzaga keltirish uchun til sistemasini formallashtirishda yugori sifatli
natijdar imkonini beradi: til va nutg birliklarini avtomatik tekshirish sistemasini

yaratish, Internetning gidiruv sistemasini mukammallashtirish shular jumlasidandir.
Sintakti k tahlildan maqsad sintaktik

kuzatshdir, biroq barcha tillarda ham STM yaratish murakkab ish hisoblanadi,
chunki amaliy tilshunoslikda yetarlicha nazariy va amaliy tadgigotlar mavjud emas;

til va nutqg birliklari ni nygillikkaega{la8R]t i k

Har birtinng sintakti k analizatori (par s
bi noan yaratiladi. Parser ishi so0zl a
asosl anadi va asosiy vazifasi ayrim t
rus tilida) hsoblansa, muayyan tillarda, masalan, ingliz tilida N.Xomskiy
nazariyasiga asosan otli guruh va-febo
89].

Quyida A.Leonteva va |.Kagirovlar tomonidan ishlab chigilgan analizator
dasturi bloksxemasi berilga. Bunda gaplarni sintaktik tahlil gilish bosgichlari
keltirilgan.
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- N Kirish fayli
in txt
Vazifalar distribyutori
(taasimotchi)
v

............ P — T

Gapni gayta ishlash Sintaktik 3
bloki analizator &

Morfologik analizator Farazlarni ishlab
: <:> chiaish bloki

Noto‘g*ri farazlarni rad
qilish bloki

Chigqish fayli

ont txt

1-chizma. A.Leonteva va |.Kagirovlar tomonidan analizator dasturi blok-sxemas|i6]

Kirish faylni oddiy gaplar tashkil etadi. Vazifalarni tagsimlovchi
maol umot lqairlnuv cthahglai luzat adi | shdsowvwzb
gayt a i shl anadi . As | S00z shakl.i mo
o6zakl arning barcha mumkin bodl gan va
kodorsatkichlar sahzdmadadodqgHhadbj] rsihgap
mor foanalizatorga kiritiladi. Natij ac
grammati k kodorsatkichlar aniql anadi
kelsa, u gipotezalarni qurish tartibigkiradi. Gap gismiga va grammatik

koorsatkichlarga kodéra tegishli sinta
so0z shakli gipoteza yaratish birligi
kiritilishi so06z shaklbiodlsa, Bmnugagqgda

sintaktik guruh aniglanadi. Shunday qilib, morfologik va sintaktik noaniglik tufayli

bir gap uchun bir nechta farazlar tuzilishi mumkin. Bundan tashqari, bu farazlar
not o6goér i gi potezal arni t da kekshirishmingsikki b |
darajasi mavjud. Birinchi bosgichda sintaktik guruhlarning bir gap doirasidagi

kel ishikIl ar: tekshiriladi. Chigari sh
sintaktik guruhl arga bodl i nadio.6zA goaoro |
todgdroidbdgadmr i kood6rsatil adi [ 3; 399]

Sintaktik tahlilda jumla elementlarining sintaktik munosabatlari anig belgilab
gooyilgan sintakti k daraxt, y a dMening t o
onam non pishirdilarjumlasi quyidagiba tobeli gismlarga ajratilib, turkumligi
bodéyicha tahlil qgilinadi
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S(gap)

NP(OtVbi/rik%\

Proncymsh) Ot Ot \
Meriing \nam non pishirdilar

Bevosita ishtirokchilar (Bl) met o
(quriima) debataladi. Konstruksiya tarkibidan bevosita ishtirokchilar (Bel) va
bilvosita ishtirokchilar (Bil) ajratiladjl; 24-25].

O6zbek tili sintaktik analizatorini

Andanaviy grammati k vosital aiishdy or
guyidagi gadamlarni bajarish mumkin:

l) gap bool aklari chegaralari va so0b0

2) bool akl ari ni aniqgl ash;

3) tarkibiy gismlarni aniglash;

4) tarkibiy gismlar uchun sintaktik kategoriyalarni aniglash;

5) tarkibiy gismlarning grammatik vazifalawianiglash;

6) sintaktik strukturani chizish;

7Ynotodgri twuzilgan gaplarni todgor

Sintaktik tahlilning magsadi. Uning magsadi kiritilgan matnining tuzilishini
eng kichik asosiy bod6l akl ardanl ardan
maoéno chiqgarishdir. Sintaktik tahlil
Processing) juda muhim jihati hisoblanadi, chunki u har ganday jumlaning
grammati k maodénosini [4dniglashga yordam
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Q,ngoti

Part-of-speech
Q (POS) tagging

Levels of .
. Constituency
syntactic « é ) parsing

analysis

Dependency
parsing

3-chizma. Sintaktik tahlil bosqichlari[2]

Sintaktik tahlil bosgichlari Paif-speech tagging, Constituency parsing va
Dependency parsing lardan iborat.

Gap bool akdf-speechhteglaghBasintaktik tahlilning birinchi
bosqgichidir. Gap bool agingi smgl bed@l sb

sofzedl |, ot, sifat wva boshqgalar) va o
bool akl ari ni teglash gapning madnosi
barcha tahl il usull ari gap bod6l akl ari

Guruhlarga ajratib tahlil gilish (Constituency Parsingisuruhlarga ajratib
tahl il gilish soo6zlarning gapdagi gr
yaodni ki chi k iboralarga aj r(NouniPkrdses)vao 6
fedol | i (WabrPhr&sespengkeng targalgan birikmalar hisoblanadi.

Tobe bogdél ani sh(.DependagdéyaRasbi pg
tillarda keng qgqodéll anil adi . Tobeli kni
hosi | bool adi . lIlkéglilksomavjovdtlasedldaahbo
esa tobe HH61 ak bool adi

O6zbek tilida sodda gap

Sodda gap madalum fi kr, magsadni [
tomondan shakll angan sintakti k byokr | il
yoyigq bool i shi mu mki n. Boshyibpdil @akg ar
bosh bodl akl ardan tashqgari I Kkinchi (
sanaladiO6zbek tilida soo6zlar tartibi aso
gap bodél agining odatda qooll anadigan
bool agining sintaktik ifodalanish us
soo6zlarning odé6rni kabi haldii ssaol6azrl aly inli

(odatdagi) tatibi va teskari (odatdagidan chekinish) tartibi farq qilin@&gil79.
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O6zbek tilida sodda gap model |l ari

So06;
tartibi

Ushbu jadvalda 32 ta sodda gaplarning modellari keltirilgan. Sodda gap
model | ar i o0zbek va ingliz tilida ber
Context free grammatikasi ishlab chigilgan.

Context free Chomskiy grammatikasi (CFG) NLP da tayktbzilmalarni
modellashtirish uchun eng keng targalgan rasmiy tizimdir. CFG bir gator qoidalar
i boratdir. CFG G toortta paramet-rou bi |
maol um bir rasmiy til da bar cha mu m
foydalaniladigan rasmiy grammatika.

Context free grammati kasida G toortta
G 1 grammatika

Titer mi nal bel gilarning cheklangan t o
Viter mi nal bodél magan belgilarning che
P ishlab chigilgan qoidalar t o 6 pl ami ni

ST boshlanish belgisi.

ET ega, Ki kesim, AT aniglovchi, Hi hol, Tit o 61 di T subjecthd , S
object, Adji adjective, Advi adverb, Vi verb
- | Sodda gaplai Oczt;slgdtglldagl Ingliz tilidagi model| Context Free Grammar
1 S>NP VP NR>S VR>V S
Poyezd keldi |[E+K S+V >Poyezd V>keldi
5 Dalaga S>VP VP->Adv V Adv-
chigmaysizmi|H+K Adv+V >dalaga VV>chigmaysizmi
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3 Kitobni o'qidi S>VP VP->0 V O->kitobni
T +K O+V V->0'qidi
S>NP VPNP->S | Adv S
4 |Anna kecha VP->Adv V | V S>Anna
omadli edi E+H+K S+Adv+V Adv->kecha VV\>omadli edi
Men S>NP VP NR>S VR->Adv
5 |taqdimotga V S->Men Adw>tagdimotge
kechikdim E+H+K S+Adv+V V->kechikdim
S>NP VP NR>S | Adv S
6 Sabrina keche VP->AdvOV|OVS
to'pni dribling >Sabrina Adv>kecha G
gildi E+H+T+K S+Adv+0O+V >to'pni V->dribling qildi
Ali kimyo S>NP VP NR>S VR>Ad]
7 |kitobini O V S>Ali Adj->kimyo O
o'qiyapti E+A+T+K S+Adj+Adv+V >kitobini V->0'giyapti
Men uchun S>NP VPNP->O | S VP>
3 guyosh SV | OV S>quyosh
chigishi o'ziga chigishi G>men uchun Vv
xosdir T+E+K O+S+V >0'ziga xosdir
S>NP VP NR>S VR>Ad]
9 Ali bu yomon Adj O V S>Ali Adj->bu |
go'shigni yomon O>qo'shigni \*
kuyladi E+A+A+T+K |S+Adj+Adj+O+V  |>kuyladi
S>NP VP NR>S VR>0 V
10 |Ali go'shigni S->Ali O->qo'shigni \
kuyladi E+T+K S+0O+V >kuyladi
S>NP VP NR>S VR>0
11 Talabalar Adv V S->Talabalar @
iborani bir >iborani Adwv>bir oyda
oyda bitirdilar [E+T+H+K S+O+Adv+V >bitirdilar
Import
12 gilingan S>NP VP NR>Adj S VP
mashinalar >V Adj->Import gilingan S
gimmat A+E+K Adj+S+V >mashinalar V>gimmat
Bu S>NP VP NR>Ad] S VP~
13 |muzgaymoq >V Adj->bu S>muzgaymod
brendi ajoyib |A+E+K Adj+S+V brendi \->ajoyib
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Oq bulutlar S>VP VP->Adj O V Adj-
14 |bilan >0q O->bulutlar bilan \*
goplangan |A+T+K Adj+O+V >goplangan
Murat Orhun S>NP VP NR>S VR>Adv
15 ertaga O V S>Murat Orhun Adv
mashg'ulot >ertaga @mashg'ulot V
o'tkazadi E+H+T+K S+Adv+0O+V >0'tkazadi
S>NP VPNP->Adj S VP-
16 Bu gullar ko'p >Adj O V Adj->bu | ko'p S
suvga muhtoj >gullar O->suvga V
emas A+E+A+T+K |Adj+S+Adj+O+V  [>muhtoj emas
Bir o'rdak S>NP VP NR> Adj S VR>
17 |daryoni kesib O V Adj-> bir S>0'rdak O
o'tdi. A+E+T+K Adj+S+0+V >daryoni \A>kesib o'tdi
Ali kun bo'yi S>NP VP NR>S VR>Adv
18 |qo'shiq O V S>Ali Adv->kun bo'yi
kuyladi E+H+T+K S+Adv+O+V O->qo'shig \>kuyladi
Karla baxtsiz S>NP VP NR>S VR>Ad]
19 |xodisaga O V S>Karla Adj>baxtsiz
uchradi E+A+T+K S+Adj+0O+V O->xodisaga V>uchradi
S>NP VP NR>S VR>Adv
20 Men kinoga O V S>men Adv>kinoga
dugonam bilal O->dugonam bhilan V
bordim E+H+T+K A+Adv+O+V >bordim
S>NP VP NR>S VR>Adv
21 |Gulnora kechz Adv V S>Gulnora Adv
ishga kelmadi| E+H+H+K S+Adv+Adv+V >kecha | ishga \#kelmadi
Nilufar onasi S>NP VP NRP>S O VR
22 uchun chiroyli >Adj O V S>Nilufar O
gullar sotib >onasi uchun | gullar Adj
oldi E+T+A+T+K |S+O+Adj+O+V >chiroyli V->sotib oldi
S>NP VP NR>Adj S VP-
23 Ushbu ko'cha >Adv V Adj->ushbu S
doim gavjum >gullar Adwv>doim V-
bo'ladi A+E+H+K Adj+S+Adv+V >gavjumbo'ladi
Men kecha S>NP VP NR>S VR>Adv
24 universitetga Adv O V S>men Adv
Hamid bilan >kecha | universitetga-O
keldim E+H+H+T+K |S+Adv+Adv+O+V |>Hamid bilan \\>keldim
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Men kecha S>NP VP NR>S Adv VR
yaqgi n >Adj O Adv V S>men Adv

25 |bilan > kecha | universitetga Adj
universitetga [E+H+A+T+H |S+Adv+Adj+O+Adv|>yaqin O>do'stim bilan
keldim +K +V >keldim
Biz S>NP VP NR>S Adj Adv
Hamidning VP->0 V S>biz Adj-

26 |uyida >Hamidning Adv>uyida O
imtihonlarga >imtihonlarga
tayyorlandik |[E+A+H+T+K [S+Adj+Adv+O+V |>tayyorlandik
Men sendan
Kitobimni S>NP VP NP> S O VR>0O

27 |kecha Adv V S>men O>sendan |
olmoqchi kitobimni Adv->kecha
edim. E+T+T+H+K |S+O+O+Adv+V >o0lmogchi edim
Men hech
gachon hech S>NP VP NR> S Adv VR

28 kimdan hech >0 O V S>men Adv>hech
narsa gachon G>hech kimdan |
kutmayman |E+H+T+T+K |S+Adv+O+0O+V hech narsa \wkutmaymann
Men kecha S>NP VP NR>S Adv Adv
universitetga VP->Adj O V S>men Adv

29 |[Hamidning >kecha | universitetga Adj
oyisi bilan E+H+H+A+T |S+Adv+Adv+Adj+O|>Hamidning G>oyisi bilan
keldim +K +V V->bordimm
Biz S>NP VP NR>S Adj O
dodstio VP->Adv Adv AdvV S->biz
akasi bilan Adj->do'stimning G>akasi

30" . : :
universitetga bilan Adw-
birga vaqtlirog E+A+T+H+H |S+Adj+O+Adv+Adv|>universitetgalbirga|vaqtlirc
keldik +H+K +Adv+V V->keldik
Men senga bu
buyumga
goal | a S>NP VP NR>S O Adj O

31 |bilan VP->0 O Adv V S>Men O
tegmasligingn >senga|buyumgalqo’llaring
bir necha bor [E+T+A+T+T+|S+0O+Adj+O+0O+0O+|bilan Adj->bu Adw> bir
aytgandim  |[T+H+K Adv+V necha bor ¥>aytganman
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Xulosa sifatida aytish joizki,®@z b e k t i | i uchun yarat
sintaktik tahlil va parsing algoritmi uchumi)shunoslarning ilmiy ishlari hamda
boshga analizatorl ar y a r aSodda paplar ucawm o s
tuzilgan o0zbekcha va inglizcha model

algoritmlar ishlab chigiladi.
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NLP VAZI FALARI VA YOONALI SHL/.

Adilova Munojot
Mustaqil tadqgigotchi
adilovamunojot@gmail.com

Annotatsiya. Kompyuter |l ingvistikasi til ga
dasturl arni shakllantirish bilan shug
murakkabjarayon hisoblanib, unda ijtimoiy tabiatga ega tilning barcha hodisalari,
umumiy va xususiy jihatlari, istisnoli holatlari, fonetik, morfologik, leksik,

grammat i k, semanti k va hatto orfoepi
sanaladi. Mazkur magqoladaatnlarni kompyuter tahlili jarayonidagi ahamiyati,

NLPning vazifalari va muammol ari hagqi
bodl uvcechi omi |l Il ar va bajarilishi | 0z
Tabiiy t il mat ni yoai mouobpgail amagdblny
bel gilaydigan dasturiy taominotni yar
vazi faliri ham sanab o6til gan.

Kal it gabiig alhi gayta ishlash, NLP, NER, Pd&gger, teglash,
modellashtirish, tabiiy til geeratsiyasi

Annotation. Computational linguistics deals with the development of programs
for solving language problems. Natural language processing (NLP) is a very comple
process in which it is essential to consider all phenomena, general and particula
aspects, exceptional cases, phonetic, morphological, lexical, grammatical, semanti
and even orthographic features of t h
about the importance of computer analysis of texts, the tasks, and problems of NLF
the factors hindering NLP, and the tasks that need to be performed. It also lists the
challenges of overcoming language difficulties in creating meaningful software for
natural language text or voice data.

Keywords: Natural language processing, NLP, NER, Ra§ger, tagging,
modeling, natural language generation

O dzdzslsOydasdzf ! ¢ Isj tcdzOW dzd dze o dMmisd € O
ftiosetcORBAB Hdzw tojh jdedw wiL " CBoa" 2 L OHOY.
d syjdzg MmMdzsyder 2 fHftesyj mm, o Wasdsjsdefsdz otor
yomlsdz §j MmMlststetsdz | dm& dzs ydisy dz# dz" § Mmodziz y
dzy S mMdud MSdg, Gl OBBOII Yy MEdJ, fd B3O dals
smtse J dzdesmisd Msyd Odzt dzts 2 ftoedtotsHT W Qo

9 Oy dzsMmisd Ctsd3tf ! ¥ Is| Wsoats G s ddsdgQEEgIS® - Is Jd¢ fryfiste
sOCy] B WOCItttOrn, ftojfwismMlsokzs hdr ttOBTBG
or ff sdzdzd Is+ . sOC ) f4tej ydmdzj dz L OH Oyd

ftod MtsLHOdd L dzOydhsets HiotsetcOddBdatsc ts
Cozsmtsalzr m wWLDdzj Misj Miso j dzdetsdz wiLr € J.
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sdzt yJor J HpddedBGsIsC O JMmMisj Mlse j dzdzse B8 W I
tagger, IsjeduseoOdzd), BBSHJEZJeso Odzdj, G
Hozirgi ragamlitexnologiyalarmuhiti rivojlanayotgandamdasuriy intellekt
tizimini yaratishdamatnbirliklarini ragamlitexnologiyalarorgali gaytaishlanishiga
erishish muhim vazifa hisoblanadi Bu jarayonda eng muhim vazifalar sirasiga

sob6zI|lar turkumini teglash kiradi.- Ja
t exni k t ah tuikimmi aniglashs Bo&tzd gag e r yaoni S C
teglash, shuningdek, uning matnlarni avtomatik qayta ishlash jarayoni bosqgichi ekan
maol um. Ti | kKorpusl arini yaratish wuc
bugungi kunga kelib, matn bilarobg 61 i q dol zar b masal al
NL P, yaoni tabiiy tilni gayta i shl as

birlamchi vazifa hisoblanadi.[1.1B4-b., 3.79-b.] Buning natijasida, avvalambor,
omonimlikni, omofonlar, istehzolar (sarkazm),achalar, metaforalar, grammatika
va foydal ani shdagi I stisnol ar , shuni
aniglash kabi turli lingvistik noanigliklar matn tarkibida tahlil gilinishiga erishiladi.
Tabiiy tilni gayta ishlash (NLA Natural languageprocessing)kompyuter

fanl ar i sohasi ga, anigrogoi sunoiy i
kompyuterlarga matn va ogo6zaki (sodz
tushunish imkonini beruvch tizim hisoblanadi [&@d., 14.4048b.]. NLP
kompyuter lingvistikasii sunoi vy intell ekt ti zi ml ¢
hayvonlarning intellektual jarayonlarini matematik va kompyuter modellashtirish
sohasi dagi Il miy yooénal i sh bool i b,
modellardan foydalanish thaniladi. Inson tilini qoidalarga asoslangan holda
modellashtirishi st at i st i k tahl il mashina t e
oo0rganish model |l ar i bil an birlashtira
inson tilini mat n a&atoikd a oquaoyztla im=aahdll aus
maodénosini, juml adan, maor uzacthuy gyaH ia
Atushuni sho I mkonini ber adi

NLP matnni bir tildan i kkinchi til
javob beradigan va katta hajmdagi nrattez, hatto real vaqtda umumlashtiradigan
Kompyuter dasturl arini boshgaradi . I

murojaat gilinadi: ovozli GPS tizimlari, ragamli yordamchilar, nutqiy sintezator,
mi j ozl arga Xxi zmat koor ®eahigah i o é&pimoh.
qgul ayl i kl ar koorinishida NLP bil an |
imkoniyatlar bor. Ammo NLP, shuningdek, biznes operatsiyalarini tartibga solishga,
bank, shifoxona, davlat xizmatlari kabi muassasalarda xodimlarningutaamligini
oshirishga va muhim biznes jarayonlarini soddalashtirishga yordam beradigan
korporativ yechimlarda muhim rol o0y
navbatl ardagi muammol arning yuzaga ke
omili gatnashmagan jarayonlar aniq bajariladigan jarayonlar ham uchraydi. Masalan
bankomatdan pul yechi b olasiz yoki 3
joylaysiz, shuningdek, too6lovlar jadyv
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yokidavlatxizmbl ari ga mobil 11l ova yoki banko

daqgiqalarda elektr yoki gaz avtomatik tarzda ishga tushishi mumkin. Ushbu
jarayonlarning amalga oshishi uchun ham texnologiya va inson mulogoti zarur
hisoblanadi.

Quyida NLP vazifalari vaunda uchraydigan muammolar xususida gisgacha
tushuntiri 25bg?0t1618d])i . [ 19. 15

NLPga toosigq bodl uvchi omi |l |l ar va I
(S mat ni y o ki ovozli maoél umot!l arnir
dasturiy tadminotni yozishni ni hoyat
Birinchi bool i b uchraydi gan mu a mmo |
(sarkazm), idiomalar, metaforalar, grammatika va foydalanishdagi istisnolar,
juml al ar tuzilsihhshlirdagisomozgd i dagi i g
gi s mi bool i b, odamlarga yill ar -1élba]jJv om
Ammo dasturchilar Tabiiy tildagi I | ov
kerak. Ular ushbu ilovalar foyd| i bodl adi mi y oki yooql

buni bir nechta tajribalar isbotlab beradi. Tabiiy tilni gayta ishlash jarayoni
kompyuter lingvistikasidagi muhim vazifalardan biri hisoblanib, til mezonlari
Kompyuter tushunadi glériladi. Tidaggijamily hodidalard r i

kompyuter tushunadigan tilda beril adi
maol umot!l ari ni kompyuterga ni man.i 0
ber maydi . Tilimizda shunday beoad. Ushba r
vazi falarning babézilari quyidagil arni
1. Nutgni tanish (ingl. Speach to tekst; rug. O M tsL da©jo Nfmdtgni
matnga aylantirish ham deyil adi, ovoz

grammatik xatolarsiz aylaimish vazifasidir. [5.3040-b., 14.1016-b.,] Ovozli
buyruglarni bajaradigan yoki ovozli savollarga javob beradigan har ganday ilova
uchun nutgni aniglash talab gilinadi. Nutgni tanib olishni aynigsa giyinlashtiradigan
narsal bu odamlarning gapirish usubhevalardan foydalanishlari, tez gapirishlari,
noaniq talaffuz, soo6zl ardagi urgoéuni i
orfoepi k xatolarga yool qodéyilishi ka
yuzaga keltiradi.

2.S002z t uitkglash(ing.rPartnof speech tagging; russ j ¢ dtcts 9 O«
Y O mte g Y o shuningdek, grammatik teglash ham deb yuritiladigan jarayondir.
Nutq belgilarining bir gi s mi maodl um
gool |l anil i shi van i kqgd mtsehk sjt a ey yokiatedst br ,
fragmentining gaysi S00z turki mi ga
kontekstga garab aniglanadigan jarayon hisoblanadi.[26%84, 21.1929-b.,]S0 0 z
turkumlarining ident i fag kisollag kelfirshH nauskini s h

Kezli fravish, payt hobbi M: Kezi kelganda aytish kerak deyishdkiezi
palla, payt);

Kez2i i f eibM: 8o g 6 ni
aylani b yur mogq) S

t (kdzmog rsayr qkmoay r i |

ayo
I da rkneiga mandubligini Us |

ez
a k|
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fagat kontekstda bilish mumkin. Yoki leksik polisemiyaning asosiy xususiyati shuki
so6z ganchali k kodédp madnol i bodol masin
bogdél ani sh bool adi . Buni Aj oy orishen@o z i
mumkin.

Joyl.Ar aval ar joyi(dAmadgio3gaanbi gfdlmet na
i shgodol gi l gan, egallagan, band qil ga

Joy2Ni zomj on qur il i sdshinagudillagaryinoeshatgamedij o \
(S.Ahmad)y iVvogea yoki h odi s aharakat Oajariladian gukzaa d i
sath, punkto madébnosi da.

Joy3.Yunusobod degan joydan kelayapm@ybek)i i Qandaydi r i
ataladigan geografi k maydon, yuza, sa

Joy4.Boylar,b oy vachchal ar a nnelimonxenalaidan joyu n ¢
berib. (Oybeki n Yas hash wuchun modl jall angan vy

Joy5.Chod6l da yigirma soti x .(p.Ahygdan Bloiznm 1
ekil adigan sath, yuza, makono madnosi

Joy6.Kifoyat x on j oy sol di va bo@BRahhor)i r o«
AYotish wuchun modél jallab biror sathg
kabilarning yigoBmdmssol madbnasodnanda f
maodnosi o00zar o nyaudznao, ksoampho,fbemdi Kk @orid aa nt
ekanini sezish qgiyin emas. Lekin bularning barchasini teglash zarur chunki mashine
bularni birbiridan ajrata olmaydi.

3.S00z ma 06 n o s(ingh Worda§emsa Disamlhiguation (WSD); rus.

L ) ls te O ddgj dschjdats L daQdy difpd@;)@ Mna 61 um kont ekst d

sob6zni aniqlaydigan semanti k tahlil ]
tanlash.[10.1d2-b.] Masalans 0 6z ni ng madnosi ni ajrat
booyogdi) vaudgotighh o n@bwvyni sur ma-) da
gavatl ar. surib ochiladigan buyum) sc

Bu jihat teglashda eng muhim jarayon hisoblanadi

4.Nomga ega birliklarni aniglash (ing. Named Entity Recognition (NER)s.
t OMY sL dz@ e3P dztf § Gndzdzrdéts;in s jBA inson tilini gayta ishlash
texnologiyasining yoonalishi bool i b,
mat ndagi so6zl ar va iboralarning -8bye
b.] Namuna talgasida,Farhod bozorini savdo rastalari joylashgan makdrarhod
esa atogqlii ot , ism sifati dBundadz| aag
j aml anmasi minglab topiladi va shunda
vazifalardan biri ekaninigatib turadi.

5. Anoforik tahlil T (ing. Anaphoric analysis; rug. O L tc j Mnjtsdaddgj fls dzf
M gZ€C@o6zi dan ol dingi so0z, qgaysi birl

Bu tahlil i1 kki so06z bir xil obkyeékmgdn
kelishini aniglash vazifasi hisoblanadi.[168b . ]| Eng keng tar qgal
bir olmosh ishora giladigan shaxs yoki obyektni aniglashdima(s al a n, A
AAbdugdani o, Audo=Abank yoki bi nod), ba
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idioma taorifini ham o6z ichiga oli shi
e mas, bal ki ayyor oddam tasviri bool i s

6.Hisshayajon so06zl arni ani ql(iags$entimeni s h
Analysis rus. ¢ dzO dizifn Is tc tsqj dA@{dR S 1020 dz' YJeE’ s d 6 u-hayapn h i
sob6zI| ar vV a bri kmal ar ni shuni ngdek, t

matndan subyektiv sifatlariimunosabat, hissiyot, istehzo, chalkashlik, shubhalarni
ajratib olishga harakat qilinadi.[134b] Tabiiy til makonida hishayajonni
angl atuvchi so06zl arhayajongidazidol dillvaniaapnglatuwchi i b
soo6zlar qgqoo6shil masi, gaplar mavjud. |
| ekin buni mashina tarjima qgi | ayoodtzdg aanr
gooshil masi ni t as ni f Buayiéning ehgeagpyibava tizigarlo z i
filmlaridan biri deb hisoblaymari; ing.One of the most amazing and enjoyable films
of the yearrus. [ H ddam O iB'zH d o d Is jddif* txlef Wrls Wlaf 2! dzts O
(Muallif bu gapi bilan unga bu film yogganini bildirmogda va bu gap ijobiy his
tuygouni angl atyapti). Men ushbu suv
chunki u odatiy kamer adani irdg.ol dought thisa r d
waterproof camer&ase because it needs to be more durable than the stockusne;
Cc Skfddz {1 Istsls oHBAd ftesdzd yoj d3" 2 yJj ~tsdz
B' Is! Btsdzj j dzOH j Yy dz" dz.Konj esk fitsDdzn Ok e dzt 2
odam kutgan narsa emas. Gap salbiy ohangga legm u yashirin. Kayfiyat
subyektivlik yoki obyektivlikka bogdig emas bu tahlilni murakkablashtirishi
mumkin Ammo fikr-mul ohazal ar maol umot!l ari dan
bodl i sh uchun bi z -thuaylg 6 unlaanm ,i fboadhaorfaanrg &
ega bool magan jumlalarni ajrata olish
7. Tabiiy til generatsiyasi (ing.Natural Language Generationus.| J dzj tc Oy cC
d Misj MilsowLdzdfis@as6 zan nutgni tanib olish
garamagarshi sifatidada avsi fl anadi ; tuzil gan madadl
vazifasidir. Matn va nutgni yaratish. Qaraigarshi aniglab olish vazifasi
generatsiya yoki sintez. Algoritm foydalanuvchi matnini yoki nutgiga javob berishi

kerak. Bu savolga javob, foydaliemd | umot yoki kul gili i Db
i zoh berilgan mavzuda taaluqgl. bodl i
gi smlarga ajratadi. Bundan tashqgari,
kompyuter wularni sagyatydadi o6AaAlghatiaa
chegaralarida buzilish boolishi mu mk i
eshitiladi. Matn yaratish algoritmga kiritiigan shablon javoblari bilan cheklanmaydi.
U mashinani oO0rgani shi .al 8odtzmhahude

haqiqgiy madél umotl arga tayangan hol da
sheodorl ar y o ki hi koyal ar yozish algor
maz munga boy b48-b.| dBalyléh . | 1 7Al4g50 r i larm |
bazasidagi mavjud faktga tayangan hol
soo6zl ar y o Ki mavzul ar asosida odaml a
Hozirda butun dunyoda mashina tarjimn
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algoritmlarishh s hi uchun maodl umotl ar bazasini
barchasi teglansa, tarjima samaradorligi oshadi, shuningdek, tarjima sifatiga han
I Jjobiy tasir qiladi. Hozirgi kunda i j

gool | as h .8undnakbsalig tadtartibsizliklarning oldini olmogda. Misol
gilib hozirgi kundagi faol jarayonlarni aytishimiz mumkin. NLP imkoniyatlariga ega
aql |i chatbot mi jozl ar bil an mijozl a
gilishi mumkin. Face ID tizimorqgali biron binoga kirish yoki biron programmani
ishga tushurish mumkin. Barmoq izlari orqgali bir nechita operatsiyalarni parol

termasdan ochish, vyopi sh, Il shga tusht
mavjud. Va bu, albatta, inson omili bildmrga bajariladigan jarayonlar hisoblanib,
i jtimoiy hayotning yengillashishiga,
yordam beradi.

Xulosa

Ushbu tadgiqotdan koozIl angan magsad
s huni ngd ejérayonida,a Kuhdalim va rasmiy faoliyatda kompyuterdan
foydalanish imkoniyatini oshirish, anjumanlardagi ilmiy munozaralar nutgining

si fatli kodchirilishi, yetkazi b beri
samarador | i gi nidanbashya tillarga via,aksinchaz lnEhda tiltanddn
o0zbek tiliga matnl ar ni tarjima qil i s
garatilgan dasturiy taodominotlar uchui
hisoblanadi. Tarjima dasturlarinatk o mi | | as hti ri s h, shuni

teglash algoritmlarni yaratish avtomatik tahlil, morfoanaliz va tarjimon dasturlari
uchun birlamchi shart amalga oshirilsa, matnlarning grammatik jihatdan sifatli tahlil
gilinishiga erishiladi. Lingvistik bimlar kompyuter dasturlari va til korpuslari bazasi
uchun eng zarur maol umot manbayi hi s
maodl umotl ar bazasini shakllantirishda
kooni kmal ari ga asddlaanialdsaa,i yb unda ymevo:
kompyuter dasturlarining tahlil imkoniyati mutaxassis darajasida mukammallikka

yetadi . Aynan so0z (asosan, pol i funk
tur kumi ni bel gilashda hamomadaba &ab
pragmati k va kontekstual maonol ar i F

ragamli texnologiya dasturlari va tizimlarining amaliy ahamiyati yanada oshadi.
Umuman olganda, bugungi kunda lingvistik bilimlar tildan amalda foydalanish
imkoniyatiga asoslanib mukammallashtirilsa, nazariy manbalarga tayanilib,
kompyuter dasturlari va tizimlar.i uch
turdagi (o06zbek tarji mon dasturi, n
kompyuter mulogotkabi) dastur hamda elektron tizimlarining yuzaga kelishiga

zamin yaratiladi.
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KORPUS LINGVISTIKASI

O 6 Z B ENGLIZ TILLARI PARALLEL KORPUSIGA
QOOYI LADI GAN LI NGVI STI K VA EKSTRALIN

Elov Botir Boltayevich
T o s h D O gtiméiydgumanitar fanlar va axborot
texnologiyalari fakulteti dekant.f.f.d. (PhD), dotsent,
Amirqul ov Mabérufjor
ToshDOGOGTAU Kompyuter | ing\
2-kurs magistranti

Annotatsiya: Maqoladak or pus ti |l shunosligida m
korpusl ar, Xususan, 00zbek korpusshu
o60z-balgl i z paral |l el Kkorpusiga g9goolyil a

Albatta korpusga, aynigsa, parallel korpusipa qgqo oy i | adi gkanga t a
orti b bormogd-angRuyi garabkbkekkorpusi g
ekstralingvistik talablarga bafurja t
tayangan holda ushbu talablarga ganday jabveblishi, bu jarayonlarni ganday
amalga oshirilishi zarurligi haqidagi fikrlar beriladi.

Kal i t &apds teghash; tenglashtirish, parallel korpus, Pos teglash,
XML kodlash.

Abstract: The article talks about parallel corpora, which playiraportant
role in corpus linguistics, in particular, the requirements for the UBpgiish
parallel corpus, the creation of which has become a necessity in Uzbek corpu
linguistics. Of course, the requirements for the corpus or corpora, especially for
parallel corpora, are increasing day by day. Below, the linguistic and-lexiastic
requirements for the Uzbdknglish parallel corpus will be discussed in detail, and
based on the experience of world corpus studies, opinions will be given about how
theserequirements should be met and how these processes should be implementec

Key words: Corpus, tagging, alignment, parallel corpora, POS tagging, XML
encoding.
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Kompyuterlingvistikasiningengyugoriimkoniyatlarigaegayoalishlaridan
biri hisolanmistkorpus lingvistikasi songgivyillarda kodlabtatqgigotlar izlanishlar
markazigaaylanib ulgurdi. Madumotlarningyozmashakldanelektronko&inishga
odishi lisoniy birliklarni hamchetlabodganiyod, albatta Bu esa til birliklari ustida
bajariladigan vazifalarning bir gadayengillashuviga olib keldi. Xususan,

sarfl anadigan vaqtning tejami bu af z
birdan ortiq tillardagi l 1T soniy birli
tarjimashunosl i k, g i yoslils ihamda | bir megchiai wrti i k
sohal ardagi yangi yoo6nalishlarga keng

Korpuslar, aynigsa, parallel korpuslar til va tarjima sohasining mashina
tarjimasi, krosslingval maol umot!l ar ni
ti |l ni var gamigathi sh hamda bilingval I
hi sobl anadi. O6zining tilini yanada t
koorinishga olib kelishda ham parall ¢
jihatlarni hisobga olga hol da Kkorpus |l ingvistikas
yilliklarda, aynigsa, ortib bormoqda.

Yurtimizda kompyuter l i ngvisti kasi

kundankunga ortib bormogda va ma ml akat i mi z-wxaik igldhatldr a |
amaba oshirilayotgan bugungi kunda kompyuter lingvistikasi doirasida avtomatik

tarji ma, o0o6zbek tilini tushuni sh vV a
chogodéishtirishda sun'iy intellektnin
korpuslar yaratishgak u c h | i e ht i V19 jUshbsl ekarpus wao unidp . C
yaratiishindav!l at tilining sofligini saql a
madaniyatini oshirish; davlat tilining zamonaviy axborot texnologiyalari va
kommunikasiyalariga faol integratsiyalashu ni t a[62n]i dna aoséhzoi ni r
hi ssasini goo6shadi

Parallel korpuslarning ilk elektron namunalari bundan 30 yil oldin yaratilishni
boshlagan bodél sa, har bir til odbdzinin
chigib parallel korpuslarni & r at i s h Xususi da fi krl a
juftligidagi paral |l el korpusl ar gap Kk
sob6zIl ar kesimida ham tenglashtiril gart
ekstralingvistik teglashni maromigaet kazgan bool s a, gol g
gi sman eoO0tibor garatishgan. Korpusni |
darajada tenglashtiriigani bilan, balki uning gay darajada ekstralingvistik va
|l i ngvistik teglanganligiga ham bogol

Lingvistik teglashi mat ndag i madél umotl arning t
morfologik, semantik goidalariga asosan izohlanishi.

Ekstralingvistik teglash i par al | el kor pusdagi ma |
maodél umotl ar biriktirish, nonda&egishli ekanlgio hl
gachon va qgqayerda yozilganligi, kKi m
soni va hkz.
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Parallel korpuslarning ilk prototiplari fagatgina matnni abzaslar yoki gaplar
kesi mi da tenglashtirishga gyaratilayotgan g a |
korpusl arning imkoniyatlar:i bundan ar
mumkin. Quyida nisbatan oddiy darajada lingvistik va ekstralingvistik teglangan
Aleuska(nemizsparbask) uch tilli parallel korpusi bilan tanishamiz. Naroa
Zubillaga, Zurine Sanz va Ibon Uribarrilar[3] tomonidan yaratilgan korpus uchta tilni

00z i1ichiga gamrab ol adi . Korpusning
bevosita tarjimal arni o0rgani sh ma q s
bilvosita giingan t arji mal ar ham od6rin ol gan.
TraceAl i gner dasturini ham yaratishgan |

gapl ar Kkesimida t nglashtlrllishl bi l
ham boyitigang a guvoh bool i shimiz mumkin:

TRACEApp (==

Universidad  Euskal Herriko

eeeeeeeeeeeeeeeeeeeeeeeeeee

Titulo + Subtitulo ETIQUETAR

NNNNNNNNNNNN

1-rasm. Trace Aligner dasturi interfeysi.

Dastl ab dastur orqgal.i maodl umot |l ar
matnl ar avtomati k XML formatda annot a
metatavsiflar beriladi; keyingi jarayonda gaplar avtomatik ravishda tenglashtiriladi;
soonggi bosgichda esa tenglashtirilga
inson omili orgali tekshiriladi. Metatavsiflarni berish korpus uchun muhim omil deb
sanal gan, ul arning maqgsadi kor pus m
foydal anuvchil arga qulaylik yaratish
orqgqal.i tenglashtirilgan hamda ekstr al
mumKkin:
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n="1":>Die Verwandlung.</s></p>
<o n="2%>Als Gregor Samsa eines Norgens aus uUnrunigen Triumen erwachte, Tand € S1ch in seinem Dett £u sinem ungehsueren
<, ="3"> Er lag auf seinem panzerartig harten Rucken und sah, wenn er den Kopf ein wenig hob, seinen umu].hten, hrau.n!n, 1
Versteifungen geteilten Bauch, auf dessen Hohe sich die Bettdecke xlmganzlihnlﬂdglitnh noch erhalten konn
wielen, im Ve ql eich zu seinem sonstiges \.ll!a.nu K1 uu ch dunnen n ine flimmerten ilwm hilflos vor den Anq ></p>
" 1“>"Was ist mit mir geschehen?" dachte er.</g></ ="6"> Es war kein Traum.</s n="7"> Sein Zimmer ,

2-rasm. Trace Allgner dasturl orqall XML formatda annotatsiyalangan matn.

Koori b turgani mi zdek, matnl ar abze
Bundan tashgari matn haqi dagi ekstral
nomi, muallif, tarjimongaysi tilda ekanligi (original yoki tarjima), tarjima vaqti kabi.

Korpusning gaplar kesimida tenglashtirilganligi, unga ekstralingvistik
metatavsiflar berilganligiga garamay, lingvistik teglash jarayonining amalga
oshirilmaganligi mukammal parallel korpusm g s hakl | ani shi ga
omi | bool gan. Zamonaviy korpusshunos
Xususan, paral |l el korpusl ariga qodyi
Bunday talablarga mos keluvchi korpuslarni tuzish esa tadqgifjoehi d an ko
mashaqqatlarni, sabrni, ekstralingvistik, lingvistik hamda dasturiy bilimlarni talab
giladi. Bu esa mukammal parallel korp
bool i shi mumkin. Lekin bu kabdamatsdhaxg
gooygani yooq, al batt a. Yill ar o0t g
talabl arning kool ami ham ortib bordi
korpusi dan f aryigdh CHANG Baabam® lgpshchikg@id varatilgan
xitoy-ingl i z parall el korpusi [ 4] sooO6zl arni
teglash(so6z turkumlari tegi) bilan b
oshirilganligini kuzatishimiz mumekin:

<IEX1>
<TEXT_HEAD=>
<MODE> {5 15</MODE><FIELD> 1 f§</FIELD><STY LE>#7[H]</STYLE>
<PERIOD>4{{</PERIOD><CH_TITLE><4 4= [E 44 i flliih 23 42 | /\ 0 - %5</CH_TITLE>
</TEXT_HEAD>
‘-f]'[iX'l'_BODY'/
<p id="1">
<a id="1" no="1">
<s id="1">
<CH_TITLE><w pos="1">%f.</w>
<w pos="ns"> </w>
<w pos="n"

<w pos="¢"
<w pos="n">ij

<w pos="m">/\ </w>

<w pos="q">I</w>

<w pos="n">{T. %</w></CH_TITLE></s></a></p>
<p id="2">
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3-rasm. Xitoyingliz parallel korpusining ekstralingstik va lingvistik
teglanishi.

Kodérib turganimizdek, korpusda s o00:
bildiruvchi teglar mavjud. Korpusni qurishda avtomatik dasturlardan foydalanilgan.
Korpus tuzish jarayonida xitemgliz tillaridagi matnlarni azas va gaplar doirasida
tenglashtiruvchi dastur, XML formatlovchi kodlash dasturi, xitoycha matnlarni
segmentl arga booli b Pos tegl ashni a ma

Alia Al-Sayed Ahmad, Bassam Hammo and Sane Yagilar boshchiligida
yaratilgan inglkz-arab siyosiy parallel korpusini yanada mukammalroq yechimga ega
korpuslar sirasiga kiritishimiz mumkin. Ushbu korpus[5] qgirol Abdulloh II ning
nutglari, yozishmalari va bitta asarining arabcha hamda inglizcha talginlaridan
tashkil topgan. Ekstralingvigt teglanishning mukammal darajada amalga
oshirilganligi Korpusning ustunl ik |
lingvistik izohlanishidadir. Korpus ustida metatavsif berish, matn segmentatsiyasi,
tokenizatsiya, tenglashtirish, stemming va Raagash kabi jarayonlar olib borilgan.
Quyida ushbu korpusdagi girol Abdulloh Il ning kitobiga biriktirlgan metatavsif
bilan tanishamiz:

. Our Last Best Chance: The Pursuit of Peace in a
Title . .
Time of Peril
Publisher Viking Press
Date of publication 2011
Place of publication New York
No. of chapters 27
Chapter length (words) 2300-8194
English words 109491
Arabic title Dhall iy 8 L3l g el 3 paY) Lia
Publisher Daralsaqi
Date of publication 2011
Place of publication Beirut
Translator Shukri Rahim
No. of chapters 27
Chapter length (words) 2300-8194
Arabic words 107634

1-jadval. Qirol Abdulloh Il ning kitobiga biriktirilgan metatavsif.

Nashr etuvchi, nashr vaqti, nashr joyi, boldao n i bobl ardag
inglizcha soo6zl ar soni , arabcha nom
ekstralingvistik izohlar sifatida tanlab olingan.

Lingvistik teglashda esa stemming,
asosini biriktirishén foydalanilgan. Bu esa korpus menejeri qidiruv tizimini
mu k a mma | koorinishga olib kel gan. Ch
stemlar , so6z shakl |l ar, asosl ar , so00
natijada kooOpr ogqlismaénkionmot | arga ega bo

Birog bundanda mukammalrog parallel korpuslarni ham uchratishimiz

mumkin, albatta. Rus tili milliy korpusi hozirgi kundagi eng ulkan parallel
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korpusl ardan biri bodl i b, naf aqgat bu
teglanganligi, foydalanuvchi uchun qulay interfeysga ega ekanligi bilan ham
edti borga mol ik kor pusl ardan biridir

millionga teng. Barcha parallel korpuslarda ham uchramaydigan sifatlarning biri
shundaki, rus tili miiy korpusi va uning tarkibidagi parallel korpuslar mukammal
lingvistik va ekstralingvistik izohlangan. Lingvistik teglash morfologik, sintaktik,
semantik jihatdan amalga oshirilgan. Shu sabab korpus mukammal gidiruv tizimiga

ega.

Guvohi bodl ink Widinni tzimi keadlaskdan umuman xabari
bool magan foydal anuvchil ar uchun hanmn
maol umot soo6z, sob6z shakl i, | ek sema,
gooshimcha belgilar asosidganumd dzs 6 i
biriktirilgan teglarni Koor ami z:

forlorn that, while staring at my open . I caught myself struggling to come up with something to sa

the very end of the car. [onc

2 HACTOIBKO HECYACTHOIL, 9TO 4, NIpoIoKad IMAISTE B OTKPEITYIO KHIITY, HEBOIBHO CTalI NPILIYMEIBATh, |

Hec4acTHOWM
Nemma HecyacTHbIA (CM. B crnosape)
{up my - CONV1 Mhammaruka npu1n, 3, NPean, NonH, en
npuN, Aart, X, NonH, ea
BEpIIBILIICH, YTO Ha npuUn. %, poa, NONH, e
npun, X, TBOp, NONH, en
CeMaHTUKa OCHOBHasA r.qual, ev

. I started looking ot
CemMaHTWKa JONOMHWTENbHAA |~ r:qual, evineg

[HATICA CMOTpPeTh Ha Nemma HecyacTHaAa (cM._B cnoeape)

pammaTtuka Cywy, OAyLwW, X, Npean, eq
Cywy, oAyl Aar, X, eq
Cywy, oAyl X, poa, en

) CyLy, 0ayLy, X, TEOP, €,
I, looking at the cowv Yi, oy P &n

CemaHTWKa OCHOBHaA r.concr, d:fem, der:subst, tthum, der.a
yeCOBaJIack OHA, B3L.
[on. npu3Haku bmark, bcomma, numred, norm
be with my - . . . R _.CoobuwyuTs 00 ownbdke..

4-rasm. Rus tili milliy korpusi tarkibidagi rumgliz parallel korpusidagi
Adzj MyOMmisdets?2 0 sood6ziga biriktirilg:

Xul osa odérnida ayt i sh yaatishdaibar¢dha uchup a |
mos kel uvchi, maodl um qgolipga tayanuyv
teglani shni tal ab qi |l uvc htinglmelarigdrallel o k i
korpusini yaratishda jahondagi eng mashhur va sifatli parall@lulstar tajribasiga
tayanish oo6zbek foydalanuvchilarini
muhi m r ol ooynaydi . Ayni gs a, rus til |
andozasiga tayanish ushbu magsadlarga yetishda samaraliroq deb hisddtash
kodorami z.
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O6ZBEK TI LI MILLI'Y KORPUSI UCHUN
TERMINLAR MIKROTIZIMI TASNIFI

Islomov Ikrom Xushboqovich,
Filologiya fanlari doktoriDSc),
ToshDOO6TAY do
iIkrom75islom@gmail.com

Annotatsiya. Us hbu maqol ada o6zbek tildi (
ideografik strukturasi tasnifiga doir tahlil va tasniflar amalga oshirilgan. Xususan,
geografikt er mi nol ogi yani tashkil etuvchi r
oid terminlar guruhi alohida mikrotizim sifatida gayd qilingan holda uni tashkil
giluvchi terminologik birliklarning ichki guruhlarga mansubligi tasnif gilingan.
Geografik terminlatizimining litosferaga oid terminlar mikrotizimining ideografik
strukturasining shu taxlitda ochib berilishi va tasniflanishi kompyuter lingvistikasi,
kompyuter terminologiyasi va terminografiyasi uchun muhim manba sifatida xizmat
gilishi nazarda tutilgan.

Kal it stermiirg, | gaografik terminologiya, mikrotizim, iyerarxik
munosabat, kompyuter lingvistikasi, kompyuter leksikografiyasi, korpus,
terminografiya.

Abstract. In this article, the analysis and classification of the ideographic
structure of the stem of geographical terms of the Uzbek language was carried out.
In particular, the group of terms related to the lithosphere, which is one of the
microsystems that make up geographical terminology, is recorded as a separa
microsystem, and the termingjical units that make up it are classified as belonging
to internal groups. It is intended that the ideographic structure of the microsystem o
terms related to the lithosphere and the classification of the ideographic structure c
the system of geograplailcterms will serve as an important source for computer
linguistics, computer terminology and terminography.

Key words: term, geographic terminology, microsystem, hierarchical
relationship, computer linguistics, computer lexicography, corpus, terminography
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Jahon til shunosligida fan va sohal
yangi tarmoq va yoonalishlarning yuza
axborott exnol ogi yal ari ga asosl angan I Im

garatimoqgda. Fan va sohalar rivoji, yangilanishlar jarayonida soha
terminologiyasining tartibga solinishi nafagat soha uchun, balki tilshunoslik,
kompyuter lingvistikasi uchun ham muhinmaliy ahamiyat kasb etadi. Shu

kungacha terminologiya va terminologik birliklar yuzasidan amalga oshirilgan ilmiy

izl ani shl ar natij asi o0l arogqg gqgator I
bool s a, endi gi vazifa uthangaaxbbebtr
korpusl ar uchun tadqgiqg gilish bilan b
sifatida elektron lugdbatlar, til korp
lozim. Sohaviy leksikani, terminologik birliklarnizimiy tadgiq qilish, ideografik
qgurilishi, maonoviy xususiyatlarini

taraqgqiyotini yoritish, terminlarning nominativ, kommunikativ, akkumulyativ
funksiyalari mohiyatini oydinlashtirish, kompyuter texnologamda asoslangan
elektron leksikografik mahsulotlarning mukammallik va samaradorlik darajasini
t a6 mi nl aanmaly ahamijatrkasly etadi.

Dunyo tilshunosligida terminologiya, xususan, geografik terminologiyaning
shakllanish va taraqqgiyot manbalari,nten tushunchasi va terminologik tadqigotlar
tarixi, terminosistemalarning makro va mikrotizimlari, sistemaviy qurilishi,
ideografik strukturasi, terminlar yasalishining asos va usullari, tarjimasi, terminlararo
sinonimiya, polisemiya, omonimiya, giponimiydodisalari, korpuslarda til
birliklarining lingvistik va dasturi.
tadgigotlar olib borilmogda.

Zamonaviy 00zbek geografik ter min
atamal ar i vV a utermintdarns gaen@bmalgbn, shw bilan birga,
baynalmilal terminlarga ham boy terminologik tizimdir. Bu holat esa ularni ham
milliy til, ham xorijiy til asosida tadqiq qilishni tagozo giladi. Rus tilshunosi
A. Reformatskiy tomoni dan ti anbdyyartilniagn g a |
umumlugdaviy tizimi doirasida ani g aj
birga, mavzuiy belgilarga Kk[¢gwaidstcyz®is&d
1961:121122]. Bu hol at o6zbek tildi geogr af

bodl adi

ATabi iy vV a gumani tar fanl ar ga O i
maydonlarni ideografik planda tadqiq etish orgali muayyan fanlar doirasida amalda
bodl gan hodi sal arning asl mohiyatini

bogdél aniiymat ganuni aniqlashda [ dBtSY
2004:123124].
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De mak, tilning lugdéaviy birlikIlar.i
maydon nuqtai nazaridan tadqgiq etish ideografik tahlilning asosini tashkil giladi.
Lugdébwvrili kl arni ideografik tarzda o6o0r
bahol ash, ' i ngvistik tabiatini chuqu

kompyuter lingvistikasi, korpus tilshunosligi, kompyuter leksikografiyasi uchun ham
muhim matemllar taqdim qgilishga erishiladi.

O6zbek tild] geografik terminlar t
arxisema vazifasini ngeografiyaga oi d
Mazkur markaziy guruhni tashkil qill
asosta yuzl ab, mi nglab mahalliy va bayt
ol gan. O6zbek tili geografi k terminl
arxisema vazifasini Ageografiyaga o0i 0
guruhnitashkilgilg@gn har bir tizim odbdziga XO0S Se¢
mahalliy va baynalmilal terminlarni o

l. Litosferaga oid terminlar mikrotizimi:

Bu mikrotizim asosidéitosferat er mi ni  tur adi . Bu t er
relye f t ushunchal ar i-hodibalat @nglashibadi.gShlning] uchura r
mazkur terminl ar tizi mi boshga mikro
terminl arni o0ziga birl ashtirgan mi k
eti mol ogi k amafdtnoosshi, agsaotstiidgqo madno bod
jinsl ari t ushunchasi-hodisaldrra mazata tptadi. iISgu
oo0rinda relyef terminiga oid | eksikoc

b ool Rayef(lat. fielevoi ko 6t ar aman ) 1T yer gugasiadkearly wad a
dengiz tubidagi notekislik (pastal andl i k) I[au s Jyiddgndsismda i d
L dzyd € dztst J » g @004:30ZIDemak, litosferaga oid terminlar
mi krotizimida relyef tushuinklharsisadl lha
egall aydi . Litosfera bilan bogoliq ba
belgkxususiyatlar yetakchilik giladi.

Litosferaga oid ter mi nl-tash, qattigkaddava z i
jinslar, asosiysi, quruglik tisu nc has i bilan bogoliqg |j
birliklar mavjud booli b, ul ar ni S eman
asosida quyidagicha tasniflash mumkin

[.1. Relyefni ifodalovchi terminlar guruhi;

l . 2. Togo i ntidmalarigutuhi. i f odal ovchi

Yer yuzasi relyef. s hakl va hajm n
yirik relyef shakl I ari), mor fostrukt
morfoskulptura (daryo vodiylari, allyuvial tekisliklar, muz relhafakllari) turlarga
bod6linadi, shunga kodéra, relyefni ifo
ajratish mumkin:

[.1.1. Geotekturaga oid terminlamat er i k kodét ari | mal &
geosinklina, platforma, rift zonasi, tektonik jarayoh, @ ¢ Kkabitah
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[.1.1.1. Tekisliklar va platformalartokemberiy platformasi, arxey platforma,
epiproterozoy platforma, epibaykal platforma, epikaledon platforma, epigersin
platforma, galgonlar, plita, tekislik, paste ki s | i k, yal angl i
(peneplenkabilar;

[.L1.12. Botiglar: P o pi g ay krdter, tbotiglay i(depressiyalar), alaslar
(botiqgq joy), okean Yer poost i, kont i
uni ng okean yerkabpao 6sti ga ayl ani shi)

[.1.2. Morfostrukturaga oid terminlag; i r i k t ogo ti z '
o6rtacha togbé, past t ogo, Kordilyera
tekisligi, Turon ki sligi, Sharqiy £
geogsinklinal, nu sh, wadmi rilish, ko

.1.21 . T o g Oondliklaa: t b a baland togbo, 00
chodqqi , dovon, y bagoir, tepal i k, k
ti zmasi , sinklina ar , anti klinallar
Efiya rifti, Reyn rift zonasiy a s s | togol ar , And togol
Gi psografi k egri chiziq, togo qgirrasi
massi vi, togd tuguni, togd zanjiri,
pal axsal i t olgrickdbdar,, vul kan togbé

[.1.22. Vulgonlar: magmatizm, vulkanik jinslar, lava, metamorfizm,
Kilimanjaro vul kani, ma g ma , gal qonl i
gor chizigdéi, Chimborasi vul Kalalaxi , EI b

[.1.3. Morfoskulpturaga oid terminlardaryo vodiylari, allyuvial tekislik, muz
relyef shakli, jar, kirgooq, barxan,
gayir, terrasa, qirgo6éoq, karr (togd |
kabilar.

2. Tog6 jinslarini i fodahaom,c honoz enam
guyi dagi i chki guruhl arga boolinadi

[.2.1. Noruda gazilmalarni ifodalovchi terminlar: u z t oshkoodmi
gaz, yonuvchi slanets, ohaktosh, qum, giiabilar.

[.2.2. Metalli qazilmalarni ifodalovchi terminlano k si t | ar , f osf
marganets, temir rudalari®) r angl i ometal | Bumush, mi
alyumniy, qgalay; b) qora metallar magni t | i temirtosh,
temirtoshkabilar.

[.2.3. Noruda foydali gazilmalarni ifodalovchi terminlaolmos, yoqut,
zumrad, sapfikabilar.

l24. Magmati k togod6 jinslari:

I . 2. 4. 1. | nt rjoskai:graningagbma t i K t og o

124 . 2. Ef fuzi v mabgzaitaliparitkvulkao ghishagabilar.s | a

25. Chookindi jinslar:

[.2.5.1. Chaqiq (klastik) jinslat®) y i r i k qéeht,gxarsangjtoshn s |
mayda tosh, dr esvaal, bydsmhdird at b ahqam,a b &
gumt oshl ar (psammitlar), dagoal donal

t e
ra
a b
on
|1
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donali qumtosh;d) mayda yoki changisimon jinslar (alevrolitladyosslar, soz
tuproglar, gillar, qumoglar, flishmi ner al | iri t o9 jmomslma |
jinslari: kvars, kvars mineralip) p ol i mi n e r a Igrarit,dkgais, oftoklaz,s | a
slyuda, dala shpatiabilar;

.252 . Ki my ov i ytuzlaroggskabij i ns | ar i :

.253 . Organi k (biomgenpnittagd kodmila
kabilar.

1.2.6 . Met a mo r f igneystkearsi) mgrmaealsldr.a r i

I.3. Landshaftga oid terminlar guruhi: t ogé | andshafti,
plato | andshafti, togd ol di | andshaf
landshafti, madaniy landsha&¢abilar.

Litosferaga oid terminlar mikrotiziminingmarkaziy termini sifatida
litosferani, uning ilk qurshe terminlari debrelyefvat o g 6 jtermmignilqayd i
etamiz. Ana shu il k qurshov terminlar
terminlarni mazkur mikrotizimga olib kiradi. Ushbu mikrotizim hozircha shartli
ravishda 3 bosqichli tizim tarzida bdhanishi mumkin. Har bir bir bosgichdagi

mi krotizi mlar o6zidan ol di ngi vV a K €
(pogdéonaviy) munosabat asosida 00zini

Yugorida qgayd qilingan ptergidlar nizm i y
o6ziga X 0S i deografik strukturani h

shakllanishi va shu tarzda tasniflanishida asosan tabily geografiya sohasi nuqte
nazariga monandlik yetakchilik giladi, chunki terminosistema asosida soha, fan
tushuncha va hodisalarining sohaviy strukturasi hal giluvchi ahamiyatga ega. Ushbt
terminologik tizimning ideografik strukturasining ochib berilishi kompyuter
terminologiyasi va terminografiyasi uchun lingvistik jihatdan ahamiyatli natijalar
taqdim qgiladi dé hisoblaymiz.

Foydalanilgan adabiyotlar:

1. ( JWBEBBOIsMEd2 ¢. ¢. vyviIsts IsOCts] 1fsj ted
Isj ed3d detsidztsg d L @ 6 1-122.1

2. usBdtetse ¢. &L BJjSC Isddzddad dzc dzj ¢ Md ¢
sOks2ddzd OMtsMdf Odts O P[tf™ Q jsdfld:. [ O dzOo d
16071iB.. -122.3

3. LBy SdMmMissdz d&3d dzdzd 2 -yiddiawd & diis@tgsupidrfdy
vO"tedtc "0O2i Od ¢. ¢BHEZOBS" s, ¢. oL dL A
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DATA SCIENCE IN CORPUS LINGUISTICS

Babayev Saidmuxammadjon Saidkamolovich
Master student at Urgench State University
saidmuhammadbabayev@gmail.com
Ruzimboyev Xusniddin Raximberganovich
Master student at Urgench State University
khusniddindatascientistnl @gmail.com

Annotatsiya.Ma 6 | umot | ar i | mi (Data scienc
yillardatobo a o 6zar o bogdél angan i kkita soha
tahl il gi |l i sh uchun maodl umot |l ar I m

texnnologiyasidan foydal angan sodnggi
sohal arni ng &nads Biz hshbs husullaidan &arpugy lingvistikasida
andanaviy ravishda qodél da bajariladig
ganday foydal ani sh mumkinl i gini vV a
tendensiyalarni aniglash uchun ganday foydalanish kmligini muhokama
gilamiz. Shuningdek, is uy g6 ul arni vaqt oo0ti shi b i
til madl umotl ariga asosl angan bashor a
va NLP texnikasining i mkonzushbdsohalarningi
kel ajagi va NLP va Data Science texni
maxfiylik muammolarini hal gilish zarurligini muhokama gilamiz.

Kalit NbBzI|lmadl umotl ar i1l mi, Kor pu:¢

Abstract. Data Science and Corpus Linguistics are two fields that have
become increasingly intertwined in recent years. This paper explores the intersectio
of these fields by reviewing recent studies that have used Data Science and NL
techniques to anatg large corpora of language data. We discuss how these
techniques can be used to automate many of the tasks traditionally done manually |
Corpus Linguistics, and how they can be used to identify patterns and trends in th
data. We also explore the pot@hbf Data Science and NLP techniques for analyzing
sentiment, language change over time, and for building predictive models based o
language data. Finally, we discuss the future of these fields and the need to addre
ethical and privacy concerns relat® the use of NLP and Data Science techniques.

Keywords: NLP, Data Science, Corpus Linguistics, Data Mining.
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OdzOdzdL O BBd hdr Ctefkfses wWLrCsar R HO

http://compling.navoiyuni.uz/

137


http://compling.navoiy-uni.uz/
mailto:saidmuhammadbabayev@gmail.com
mailto:khusniddindatascientistn1@gmail.com

Alisher Navoiy nomidagi Toshkent /’&7 3 AKOMPYUTER LINGVISTIKASI: +2f @ il

davl at o6zbek ti o t) 1 MUAMMOLAR, YECHIM, ISTIQBOLLAR 0 P
universiteti \l @ ,""‘ Xalgaro iimiy -amaliy konferensiya S ENE
By dzs JMisd Lo Ol! HdY OslsEOdL O

o' f Sjdzvn otk ydszd o SCttefkfdts? dzd dzg o d fls
Hdzw orfr wWodzj dgdVv L OCBdetsd3j tedetsisj 2 d Isj dzH
ftslsj dzyd Odz d3j IstsH sSBILP ee@lr ¢ @ dz® @rdzdzO~ dzp M ls to ts
dL d3j dzj ded 2 M Isj ud ded J 3 o to ] sy Isaffu i HfEA dftis
sdtseoj wLrMCtso' n HOdd ~. 108Bdjvy, &
dzj sBotHd®BSMIS: tojh jddw ftespdjd 1Isdcd
M sd L 5o OdLPRE BPEE DS a Odzdz’ 2 .

sdzt yjor j NigRzsedflz ¢ OC B @iz 20w  dzd dze o d fi
HOdzdz" = .

Introduction.

Corpus Linguistics is a subfield of linguistics that involves the analysis of large
collections of language data, known as corpora. Data Science, on the other han
involves using statistical and compiibmal methods to extract insights and
knowledge from data. Together, these two fields have the potential to revolutionize
the way that we analyze and understand language. Corpus Linguistics ha
traditionally relied on manual methods for analyzing languega. However, with
the advent of Data Science techniques, it is now possible to automate many of thes
tasks, which can save time and improve accuracy. For example, Data Scienc
technigues can be used to analyze the frequency of words and phrasegpusa co
which can help researchers to identify patterns and trends in the data.

One area where Data Science has been particularly impactful in Corpus
Linguistics is in the analysis of sentiment. Sentiment analysis involves the use of
computational methods tdentify the emotional tone of a piece of text. This can be
useful for researchers who are interested in analyzing the attitudes and opinion
expressed in a corpus. Data Science techniques can be used to analyze large corp
of text and identify patterns sentiment, which can then be used to draw conclusions
about the attitudes and opinions of the speakers or writers.

Another area where Data Science has been used in Corpus Linguistics is in th
analysis of language change over time. By analyzing laogeota of text from
different time periods, researchers can identify changes in the frequency of word:
and phrases, as well as changes in the structure and grammar of the language. Di:
Science techniques can be used to automate many of these tasksanlsatie time
and improve the accuracy of the analysis.

Data Science can also be used to build predictive models based on languac
data. For example, machine learning algorithms can be used to identify patterns in
corpus of text and make predictions atioiure language use. This has the potential
to be useful in a variety of fields, such as marketing, where predictive models can b
used to anticipate changes in consumer behavior.

Related Work.
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Several researchers have explored the intersection of Diatac® and Corpus
Linguistics in recent years. For example, Li et[Hlused a combination of machine
learning algorithms and natural language processing techniques to analyze a corp!
of Chinese microblog data. Their study focused on identifying patterns of sentiment
and emotion in the data, and they found that their approas able to accurately
predict the emotional tone of the microblogs with high accuracy.

In another study, Tadesse et. @] used machine learning algorithms to
analyze a corpus of EnglidAnguage tweets. They focused on identifying patterns
of opinon and emotion in the data, and found that their approach was able to
accurately classify tweets into different sentiment categories.

These studies demonstrate the potential of Data Science and NLP technique
for analyzing language data in new and innmeatvays. They also highlight the
importance of developing accurate and efficient algorithms for processing and
analyzing large corpora of text. As the field of Data Science and NLP continues to
evolve, we can expect to see even more exciting applicaifdhgse techniques in
the field of Corpus Linguistics.

Regarding the advances in Uzbek NLP resources that make use of Data scienc
algorithms, a number of works have been done in such manner such as sentime
analysiq3], [4], morphological tagged corp{s], as well as text summarizatifsl,

[7]. Furhermore, there has been a recent rapid increase in the development of NL|
resources and tools specifically for Uzbek language. These include a tool for remova
of stopwordd8], [9], Latin-Cyrillic transliteration[10] and text classificatiofiL1],

as well as tools for stemmir[d2], [13], lemmatizatiorf14].

Methodology.

NLP tasks that can benefit from Data Science techniques include many of the
traditional tasks of NLP, such as sentiment analysis, hamed entity recognition, an
partof-speechdgging. Machine learning algorithms can be used to automate many
of these tasks, making it possible to process large volumes of text data quickly an
efficiently. In addition, deep learning techniques such as Convolutional Neural
Networks (CNNs) and Recwmnt Neural Networks (RNNs) have shown great
promise for tasks such as sentiment analysis and text generation. Clusterin
algorithms can be used to identify patterns and groups within large corpora of text
while topic modeling algorithms such as Latenti@ilet Allocation (LDA) can be
used to identify latent themes and topics within a corpus. Finally, word embedding
techniques such as Word2Vec and GloVe can be used to represent words as vecic
in a highdimensional space, enabling semantic similarity disthnce calculations,
which are essential for many NLP tasks.

Following are the algorithms in the field of Data science that can be beneficial
for NLP tasks:

1 Naive Bayes: A probabilistic algorithm commonly used for text classification
tasks, such as seément analysis or spam detection.
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1 Support Vector Machines (SVM): A supervised learning algorithm that can be
used for text classification, named entity recognition, and other tasks.

1 Random Forests: An ensemble learning algorithm that can be ustzkifor
classification, topic modeling, and other tasks.

1 Convolutional Neural Networks (CNNs): A deep learning algorithm that can
be used for sentiment analysis, text classification, and other tasks.

1 Recurrent Neural Networks (RNNs): A deep learning algorithat can be
used for language modeling, text generation, and other tasks.

1 Latent Dirichlet Allocation (LDA): A topic modeling algorithm that can be
used to discover latent themes or topics in a corpus of text.

1 Hierarchical clustering: An unsupervised lgag algorithm that can be used
for text clustering, topic modeling, and other tasks.

1 k-means clustering: An unsupervised learning algorithm that can be used for
text clustering and topic modeling.

1 Principal Component Analysis (PCA): A dimensionality reducttechnique
that can be used for text visualization and clustering.

1 t-SNE: A dimensionality reduction technique that can be used for text
visualization and clustering.

Conclusion and Future work.

In conclusion, Data Science has the potential to réoolize the field of
Corpus Linguistics by providing new methods for analyzing language data. By
automating many of the tasks that were traditionally done manually, researchers ca
save time and improve the accuracy of their analysis. Additionally, Daacgec
technigues such as sentiment analysis and predictive modeling can provide ne
insights into language use and change over time. As these fields continue to evolve
we can expect to see even more exciting applications of Data Science in Corpu
Linguistcs.

The future work in the field of Data Science and NLP will likely focus on
advancing the accuracy and efficiency of these techniques. As the amount o
unstructured data continues to grow, it will become increasingly important to develop
methods for proessing and analyzing this data in f@ale. This will require the
development of more sophisticated machine learning algorithms and the use o
distributed computing frameworks to process large datasets. Additionally, there will
be a need to address etliand privacy concerns related to the use of NLP and Data
Science techniques, such as the potential for bias and the need to protect sensiti
information. As these fields continue to evolve, it will be important to step-gate
with the latest resedncand developments in order to take advantage of the full
potential of NLP and Data Science.
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TURK-O6ZBEK PARALLEL KORPUSI GA MATN TA|
XUSUSIYATLAR

Xolmonova Igbola Alisher qgizi
ToshDOOTAU, Kot
l i ngvi st i k&gsmagystoaatin a | i
igbolabintualisher@gmail.com
[Imiy rahbar: Sh.Xamroyeva,
ToshDOO6TAU dotsenti,
doktori

Annotatsiya: Ushbu maqgolada Tur& 6 z b e k kgspasiga rhatnéahlashda
muhimx ususi yatl ar hagida so006z boradi. P

sanab oo6til adi. Korpusga matn tanl ash
aytiladi. Bundan tashqgari, maqgolada korpusga matn tanlashda gadamlakkdigna
sanab oo6til gan.

Kal i tmasnmaralel korpus, avtomatik ekstraktsiya, gibrid yondashuv,
matn janri, parallel matn.

Annotation: This article discusses important features in text selection for the
TurkishhUzbek parallel corpus. The tasks of the compiler are listethentext
selection. It tells you what styles can be used when selecting text for the corpus. |
addition, the article lists the sequence of steps in selecting text for the Corpus.

Keywords: text, parallel corpus, automatic extraction, hybrid approach, text
genre, parallel text.

O dzdzs s Oy d M Odzdzts 2 MlsOk! j t©OMMEOLEdo O

or Hjdzjdedw Isj € il OB jHSAHYS tslS listc Jyd WO dzdzj dz' dzts
CeRBf ddzw Iststce© ff j toj yd Mdzj dzr 9 IsjCMmlstso 5
Misddzd By dets dMf sdz' L s Ol ftod o EB] M
FCOLORO {tsmdzj Hiso Olsj dz' dztsfls HJer]Isaq’Q i

sdzt yjor d 16 sy 19, lj’OtGOddeJ dz' dz" 2 Ctof
dLodzj yddedd, GedBtedHdzr 2 YBSHABSH, X Odate Isj

Kirish. Kor pus madél um pri nsikmltdrag anamhunyv @1
hi sobl anadi . Lekin bu har ganday mat
kiritiladigan matnlar madélum tal abl ar

Korpus matnlari kompilyatorning korpusni yaratish magsadidan kelib chiqib,
aniq mezonlar asosida tanlanadi. Kompilyator korpus uchun matnlarning hajmi,
janr i, tur i va boshqga parametrl arini
mazmun xususiyati va turlari jihatidan#ari r i dan farq qgi |l i shi
boyligini ochb berish nugtayi nazaridan muhim ahamiyatga ega. Korpus tarkibiga
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Kiruvchi matnl ar turl i janrl ardan t a
hamda keng omma foydalana oladi.

Maodl umki , har g a n d anyng birliklariptaskskih giladg a
Odat da, korpusning reprezentativligin
janrdagi matnlar tanlanadi. Shuning uchun har ganday til korpusini yaratishda,
birinchi navbatda, uning tarkibiy qi

aniglashkerak.

Korpus tarkibiga kirtilayotgan matnlar kompilyator tomonidan erkin tanlanadi.
Mi s ol uchun, kompilyator bad,undg kopssa r |
tarkibiga hikoya, roman, gissa janridagi asarlarni kirtishi mumkin. Yoki ilmiy
yoonali «klmdaags t uz moqgc himabotagtdzis, disserthtsya,p u
ilmiy asarlar kiritilishi mumkin. Nazmga qiziquvchi kompilyator (korpus tuzuvchi
shaxs) fagat nazmiy asarlardan tarkib topgan korpus tuzishi ham mumkin.

Matn janri parallel korpusichun muhim xususiyatdir, chunki u matnlarda
i shl atil adigan ti | g a turichkabksnvensiaqa Ushldar .
mavjud bodl i b, ular tilning sodé&@irnboy
o0t kazadi . Mi s ol ubiy hvositalardah #ogdalanishi ngumkini |
bodlrgamandan kodéra Kkodproqgq rasmiy ti
parallel matn uchun qulayroq. Parallel korpusga turli janrlarni kiritish orqali
tadgigotchilar tilning turli kontekst va janrlarda ganday famgghini va matn janriga
garab tarjimalar qanday farglanishini tahlil gilishlari mumkin. Bu turli soha va
kontekstlarda tildan foydalanish va tarjima amaliyotlari haqgida gimmatli
tushunchalar berishga xizmat giladi [1. 1142].

Asosiy gism. Matn tanlashd&orpusning turi ham muhim ahamiyatga ega.
Tadqgigoti mi zning maqgsadi turk va o06zb
matn tanlash muammos.i bool ganl i gi sab
boradi. Aslida, parallel korpus nima uchun keraksBwolga javoblar quyidagicha:

1) mavjud dunyo parallel korpusi tayyor tarjimalarga asoslanadi;

2) tarjimaniparallel dasturga birlashtirisks| asarni va butun asar tarjimasini
yonmay on o6qi sh i mkonini beradi ;

3) eng muhimi, parallel korpusuyokibulbir k ( sodda gap, (¢
frazeologik birlik, jargon, metafora) asl nusxada va tarjimada qanday
ifodalanganligini kuzatishning eng maqbul usuli hisoblanadi [ 2. 348].

Parallel korpus uchun matn tanlayotganda asl matn va uning tarjimasi kerak
b oighini hisobga olish zarur. Shuning uchun kompilyatorning vazifasi matn tanlash
j arayonida korpusga Kkiritmoqgchi bool g
bodl gandagina uni korpusga kiritishi

Parallel korpus uchun matn tanlashda dagi usullardan foydalanish
mumkin:

1. Avtomatik ekstraktsiya. Bu vebsahifalar kabi yirik onlayn resurslardan
paral |l el matnl ar ni ol i sh uchun dastur
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2.Q 0 ¢ ltadlash.Bu mutaxassisdan uzunlik, mazmanjanr kabi talablarga
mos kel adigan matnl arni qod6l da tanl as

3. Gibrid yondashuv. Bu zarur mezonlarga javob beradigan parallel korpusni
yaratish uchun avtomatlashtirilgarositalardanf oy dal ani sh va q
birlashtiradi [3. 154].

Parallel korpus uchun matn tanlash jarayonida bir gancha amallarni bajarish
kerak bodl adi

1. Tillarni aniglash. Parallel korpusuchun manba va magsadli tillarni

belgilash.

2. Magsadni aniglash. Parallel korpusdan magsadli foydalanishni aniglash
ker akdib,o 6jluvaml adan, mashina tarji masi,
yaratish yoki chet tilini paral | el r a

3. Mavj udl i gi nTanldgan tillar bchuo matndar nsatjudligini
baholash va mavjud matnlardan foydalaniskiya@ngilarini yaratish hagida garor
gabul gilish lozim.

4. Janrlarni tanlash. Badiiy matn, ilmiy matn, rasmiy matn va ijtimoiy media
postlari kabi parallel korpus maqgsadiga eng mos keladigan janrlarni aniglash ve
tanlash amalini bajarish zarur.

5. Matnlarni tanlash. Uzunlik, izchillik va dolzarblik talablariga javob
beradigan matnlarni tanlash uchun avtomatlashtiritteesturiy vositalar yoki ekspert
inson baholovchilaridan foydalanish kerak. Matnlar tarjima sifatiddoibiga mos

kel i shi maatmxsehasah tuzilishga ega boadl
|l ingvistik farqlarga yoal qgodaymasl i gi
6. Si f at nazor atOlilgannp ao @t k&t i skho.r pusn

magsad va sifat standartlariga javob berishini tekshirish lozim.[42838
Paallel korpus birliklari asl nusxadan bir yoki bir necha marta tarjima gilingan

matnl ardan i borat bool adi . Paral l el K
tilidan turk tiliga) y oki I K ki t omon
tlidano6zbek tiliga) o066z i chi ga-tuklpaaatlel .
korpusi i kkita blogdan iborat bod6l adi

1.0 6 z Huekkilidagi blog;

2Turko6zbek tilidagi bl og.

Bu bl oglar uchun materiallar bir x
tliga tarjima qilingan badiiy asarlar m
tiliga tarjima qgilingan asarlardan iborat. Albatta, gidiruv tizimida janr, yaratilish
davri, asar muallifi wva tarji moni boo

Tur k va o06zbek tilidagi mat nl arnin
sababl arga koora muhim ahamiyatga eg
mi nt aqgal arida keng tarqgalgan tildir:
OQGzbekngtoawli at tilidir. Bundan kel i |
yozma materiallar mavjud, ular parallel korpus qurish uchun gimmatli manbalarga
aylanadi. I kkinchidan, turk va o00zbek

http://compling.navoiyuni.uz/

144


http://compling.navoiy-uni.uz/

Alisher Navoiy nomidfagi Toshkent _ /’g\f AKOMPYUTER LINGVISTIKASI: . +2f O 'ﬂ'
davl at o6zbek ti .=y 1 MUAMMOLAR, YECHIM, ISTIQBOLLAR 0 n
universiteti \¥‘ /’ Xalgaro ilmiy -amaliy konferensiya So & ﬂ B
tilning turlitiloil al ari boodyicha oo6zgarishini t
tillar od6rtasidagi tarjimalarni solis
xususiyatlarning turl] til guruhl ari
hagidatushnchaga ega bodlishl ar.i mu mki n.
Ni hoyat, turk va o06zbek tilidagi m ¢
ti Il ardagi tarjima amaliyoti haqi da ¢
o6ziga xXxo0s grammati k t kzi lbios il ars$ odayv
tarjimonlar uchun qiyinchilik tugodir
til |l ar oo0rtasidagi tarjimal ar ni t ahl
giyinchiliklarni ganday (rlajanr, kpntekstlardgal a |
ganday mosl ashtirishlar.i hagi da tushu
Xul osa gqgilib aytganda, turk va o060z

Kiritilishi korpusni yaratish uchun gimmatli manbalarni taqdim etishi, gashdo
tillararo tahlil gilish imkonini beradi, mazkur tillardagi tarjima amaliyoti hagida
tushuncha berishi bilan ahamiyatli.
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KORPUSDA O6ZBEK TI LI DAGI | BORALA

TEGLASH MASALASI

Booriyev I sl om Es|
T o s h D O @-Russ thyanch doktoranti,
islomboriyevl22@gmail.com

Annotatsiya: Ma z K u r maqola o6zbek tilidag
teglashga bagdi shl angan, shuni ngdek,
teglashda edt i bo masalaldrham yositigan. k er ak b o0

Kal it semahtairk teg, semanti k annot a
maydon.

Annotation: This article is devoted to the semantic tagging of phrases in the
Uzbek language in the corpus, and the issues that should beleredsin the
semantic tagging of ambiguous phrases are also covered in the article.

Key words: semantic tag, semantic annotation, electronic dictionaries,
semantic field.

¢ dzdzts Is © y dOvdzdzO W MlsOls' w f smeowh j dzO f 4
mMizse sMtsyd IsOdzd? wdzO S gL mj SIS Z M4 , O IsO¢
Clsster j mMdzj Hizj Is Eydlsr o Ols! ftcd MmMJ B3O
Mzse sMtsyj IsOdzed 2 .

sdz¥ yd orf j fjdtea@dsid yj M OW &jIscO, Mmj RO
1 dzj Clstetsdzds’ | Mdztseo Oted, Mj BOdsdyj Mt §ts

Hozirda shiddat bilan rivojlanib borayotganaxborottexnologiya barcha
sohalargakirib bormogdava bu sohalarningham rivojlanishini jadallashtirmoqgda
Bugungi kunda gaysi sohabodmasin uni kompyutertexnologiyalarisiztasavvur
gilish qiyin. Shunday sohalardan biri tilshunoslikdit Tilning funksional
imkoniyatlaridarfoydalanishborasidazamonaviyaxborottexnologiyalarbizgajuda
ko@ imkoniyat va qulayliklarni yaratdi Jumladan kompyutertarjimasi tahrir va
tahlil dasturlarj elektron lugatlar, tezauruslarfikrimiz tasdigidir. Zamonaviy
tilshunoslik yodalishlaridan kompyuter lingvistikasi tobora kompyuter
texnologiyalari bilan chambarchasbogdanib bormogda Bu esa o&@-o&idan
tilshunosligimizdahar tomonlamaqulay, zamonaviyelektronlugétlar, kompyuter
dasturlarj onlayn darsliklar maxsus platformalar yaratish vazifalari dolzarb
masalalardan bir ekanligini kodsatib turibdi. Prezidentimiz ShMirziyoyev
tatkidlaganidek Ayii paytdaaholi, aynigsayoshlarimizturli madumotlarniasosan
Internet va ijtimoiy tarmoglardanolmoqgda Binobarin ona tilimizni jozibali va
gizigarli tarzdatagdimetish buninguchuno&bektilining kompyuter dasturlarini ,
onlayn darsliklar , elektron lugd@tlarni yaratishkerak Internetimkoniyatlaridan
todiq foydalanih od&bek tilini keng targib etish bodjicha ishlarimizni
kuchaytirishimizlozimo 1J[Bundan tashqgari, Yangi O
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soha ragamlashtiriimoqda. Tilshwslik ham bundan mustasno emas. Davlatimizda

bodl ayot gan o6zgarishl ar til shunosl a
soo0zl ardagi madno torayi shi, kengay.i
paroni miya, graduoni mi y a uningdeko yanginpaydon o |
bod6l gan tushuncha va terminlarni c hu
Texni ka taraqqiyot. tufayl. gator da
borada o6zbek tild] milliy korgugidnio 0}
til i ning tadlimiy kor pusi yaratil ga
tadqgiqgotchilarimiz tomonidan boyitib borilmoqgda.

O6zbek tilining milliy korpusi y a

|l ugodati ni h a m etdidhioi dalab gilm@pda.t Ayrdgga, dporalarning
o0ziga xo0s/| tbgairnmain,glungiimng rkaonog sati b be
teglash muhim masalalardan biri hisoblanadi.

Korpus lingvistikasida semantik razmetkalash, semantik teglarni yaratish
muamno | ar i todgorisida A. M. Yeli zarov
O.Y.Shemanayeva, V.V.lvanov, |.M.Boguslavskiy, V.P.Zaxarov kabi olimlar
tomonidan bir gancha ishlar amalga oshirilgan.

O6zbek tilshunosligida o6zbekhunil:
semant i Kk razmet ka mavzusining chuqur
tadgiqot ishida [D.Ahmedova, 2020] uchraydi. Shuningdek, Sh.Hamroyevaning

tadgigotl arida semanti k maydon, t 06d:z¢
tizimini yaratishdagi ahai y at i hagi da baodzi fi1 krl ar
73].

Semantik teg (rus., razmetk@a)til korpuslariga kiritiladigan birliklarning
muayyan semantik kategoriya yoki kichikroq semantik guruh (leksikantik

guruh, semantik maydon)ga tegishliliginibd i r adi gan, maadononi
bel gi , I zohl ar maj muy.i [ 1 Ocr Otetse 1 . 1 . |
semanti k tegl ari so6z mabébno(l ar) i spe

bogdéliq izohl ar maj mu yh, uning ntawewyiggrdh,LSG, 0 6
semantik maydonga mansubligini belgilash, derivatsion xarakteristikasi, atash

maodnos.i kabi bel gil arni gamrab ol adi
korpusi uchun semantik teglar majmuyini yaratish uning tamoyillasiiab chigish

mazkur til ga X 0S xususiyatl ardan k e
semasi ol ogiyasi borasi da gi l i ngan t

korpusl arida semanti k teglar maj muy i
tamoyillaiini ishlab chigish uchun nazariy asos rolini bajaradi.

Boshga razmet kal arda bool gani dek,
b o 60 | -deaaneo ragam, harf yoki fagat ragamdan, shuningdek, aralash kodlardat
foydalaniladi. Birinchi harf yoki ragam umumgy e mant i kK madnoni ,

sobdbzning maodénosi ni maxsusl ashtiruvch
Semanti k teg fagat so06z emas, kodpl .
birlashtirishga xi zmat gi Il adi . d&chnda
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S ELECI R (= @ S oo el EENSY:
biri kmal ar bitta belgi bilan kodl anad
maodél umotl ar ham razmetka tarkibiga |
madénosining ixtisoslashuvi, omoni ml i k
muanmmolarni hal giladi [D.Ahmedova, 2020: 58].

Ti | birl i klarini semanti k tegl ash

l ugdéati dir20@e&TI LCh2m®li0 | ugdat obdbzbek
bodol g@ad0OdBaOn ortiq so06z vaterwrdDezkaad, rsek
madani yatga oid bodélgan termin(atama)

va eskirgan soo6zl arni ham o6z ichiga
manba hisobl anadi . Ti | bi r | i klgduzilishi s ¢
tajribasini gool |l ash yaxshi samar a be
so6z sifatida berilgan umumistedmol

| ugdatdagi kabi far gl i bel gil anadl . E
| ugdat maqolasining tuzilishi hamda I
i mkoniyatini kodri b chigami z:

. Turgoéun biri kmal ar ham | ugodat ¢
talabl ar asosi da -2k0iOr6i:t i1l1gla.n YdQudil hwmu
shuni ngdek, goo6l |l ani sh doirasi cheg
i shl atiladigan, yozma nutgda ham koodp

TOgo6zaki va yozma nutgda kodp qgqool
terminlar: milliy daromad, dao mad s ol i goi , atrof mu h i
daftarchasi, qgomashksi mi, jarima toopi

i Madnosi tar ki bi dagi soo6zl ar ma 0

AgooOshma so0zmadeab agaid alogvchiavob ber
bermoqva sh.k.

i Tar ki bi dagi biror so006z kodag hkn@ao me
koongl i og, qora kodasgk | , kodbngli qor

iKodchma maodénoli i bammlaai ngf bazegld
chiggan, oyogdéini aquuadvik.ga ol moqg, toshi

i Izoh talab etuvchi maqol va matallafl e mi r ni gi zi gbo
Sinamagan otning sirtidan o0tma. So0Cc
sinadiva sh.k.

De mak, turgoun birikmalar va yasa
|l emma mavaaayi dtrdea Bdhawlnday tegl anadi . M
"ilonning yogoéini yal agan _, "1 chi qgo
"koongli oq. .

l zohl i |l ugdbatda bosh so6z mustagqi/l
i bora t ar ki bundgketidam bstnasnt ibm oil Iskai, nuqgt a (
shu so6z bilan beril gan:

LOM-MIM: lom-mi m demasl!l i ké

BELMA -BEL: belmab el ol i shmoqé
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Bu kabi birliklarni korpus birligi sifatida olish uchun ibora shakli lemma

sifati da be-bgydlidhraap d,i :-ml" dared enma s | i k . | b
bod6l sa bosh kelis-mbgdahakkedbbdgabeenbad
nutgqgda madélum bir shakl dagina qool |l an
nut gda ganday s hak]|l dd shb shakldas krjladil Magplarg t ¢
tomdan tarasha tushganday, yogdéd tushs
b o ova dghik

Til ning | ugdat boyligiga semantii k

korpusda tushunchadan siksemantkanurosabai orgalid i
es a soob6zdan tushunchaga bori sh mu mk
angl atadi gan maono sod6zlarning oO0zar
so6zI|l arning o0z maonosidan emas, ngal k
uchun i boralarni korpusda teglashda s
Bunda yugorida taodokidlangani dek, I zol
foydalanish yaxshi natija beradi.
Mutaxassislar semantik annotatsiyalashning ikki et va shajara usulini

farglashadi 2] . Kodpi ncha, korpus semanti k |
foydal ani shadi . Chunki so6z yoifodalashiur g
mu mk i n, shuning wuchun har I kkal asi deé
maodnoni | fodal aganda shajara usul i t
tasniflashda faset usuli qulay. Masal&ng 6 n g | i ay ni dbaralarimutg s h i
vazi yatiga qarab quyidagi maonol ar ni l

Koongl i kiammi g ni madan. 1. (Aovq
gi |l magani tufaylBiekbemururmikbbobmoqg. ko
aynigunchayedOy bek A Quyasd. qor aym

2 . (Alovgat odan boshga narsadan) . °
Karim bil an Oyqgi z shuncha maqtadi ki,
Sh. Rashidov ABo6rondan kuchl i 0.

Boshi aylandi ki mni ng . 1. Behud bodl mogq,
(organ zmni ng kasall angan hol ati, bunda
ketayotgandek tuyilad)U yer da €é all agqanday madno

doi miy biogruvpgdekr " Qutl ugd gqono.

2. nimadan. Esankiramog@ mul oyi m qgar ab magidyi
gapirishlarini sezardim, buning hammasidan boshim aylanai@iYoqubov
AMugaddaso

Kodrib turgani mi zdek, kodp madno
yordamida amalga oshiriladi lekin birikma holidagi birliklarni kompyuterda bir
gancha mu adrado Bunday hirliklgrd semantik teglashning bir necha
yechimini takl if gi i sh mumki n. Koodp
tadbminot I shl ab chiqgilishi | ozi m. Bu
bod6l adi [ D. Ahmedova, 2020: 74]:
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1) itaalé&kngani dek, i zohl i |l ugdatl ar d
l ingvistik tadminot twuziladi;

2) i boralar | emmal anadi, yaodoni bit
"boshi aylandi _, "koongli aynidi kab

Bi zga maodl umkis,odkdap madmogalai o006 zi
Agooshnio sobzga gar ab bel gi |l anadi
Xususiyatga ega boolgan sod6zl arni s h
uchun goi dal ar maj muyi mut ax aszasiga t
kiritilishi kerak.

D. Ahmedova 00z tadqgigot i [ D. Ahme
filtrl ash algorit mi bodoyicha todxt al
razryadini bel gilash so6zning narsal :

farglanadiyengilsifati narsa oti bilan birikma hosil gilgandao g 6 i r maedmacs soi
anglatadi. Bu birlikning keying razryadlari esa nopredmet otlar taksonomlari bilan

chegaral anadi 0. Shunga amal gi l gan h
kodrsihnda bodl i shi mumki n:
Ibora Kontekst Yakuniy
koo6ngl i |+narsaoti (ovgat) Sem=razry a-
hol at o
taksonomik sinf: fizik
holat
koongl i |+shaxs Sem=razry a-
+ hid hol at o
+ é taksonomik sinf
jismoniy holat

Shuni ham aytib odishimiz kerakki semantik razmetka ganchalik
mukammalkuzilganbodmasin so&@ning maio girralarini aniqkod&sataolmaydi

Demak iboralarni semantikteglashdaular ikki yoki undanortiq sozdan
tashkil topganligi uchun ularni bitta lemmagabiriktiriladi hamdaular anglatgan
maio sozlarning o@aro alogasidarhosil bodayotganliginiinobatgaolib, so@dan
tushunchagaorishtamoyili asosidamaiosiizohlanadi
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MATNGA QAYTA ISHLOV BERISH TIZIMLARI
MORFOLOGIK ANALIZATOR XUSUSIDA

Abduraxmanova Mugaddas Tursunaliyevna
ToshDOOTAU dok
f.f.n., dotsent
MParfi2005@yandex.tu
Olimova Muxlisa Parmonovna
O 6 z MWUurszalabasi
olimovamuxlisa556 @gmail.com

Annotatsiya. Maqgolada jahon tilshunosligida ATTda lingvistik dasturiy

tadminotl ar , Xususan, mor fol ogi k ana
yuritilgan. D ilsimugosligida anorfaadalizatalar ishlab chigish

borasidagi olib borilayotgan tadqiqgot
tahl il algoritmlarining kelgusida qi

misollar yordamida tahlil etilgan. Shungdek, tizimdagi ayrim kamchiliklar
sabablari ochib berilgan.

Kal i t snoriolagik amalizator, korpus, trop, algoritm, lemma, token,
morfotaktik imkoniyat.

Annotation. The article discusses the fact that the issue of creating linguistics
softwar e, i n particul ar, mor phol ogi ceé
automatic editing and analysis in the world linguistics. Research work on the
development of morfoahaers in world and Uzbek linguistics is discussed. The fact
that existing morphological analysis algorithms will play a major rule in future work
is revealed with the help of examples. Also, the reasons for the deficiencies in the
system that need to bercected are explained.

Key words: morphological analyzer, corpus, trop, algorithm, lemma, token,
morphotactic opportunity.

O dzdzsIsOyldw . misOlIs § tcOMMdzOIstcd o O Isfyw
Zddzcodmlsdyud MEsets fosetcORRBAdsets tsB J MY § U
OOt ts 9 CslsstcOw wWodzw jIsmw BGHddB2 dL
tcJ HOCIsdteso Odzgdw d OdzZOdzdL © dzg©@ Mj @ sHdgw h
[ BMEYHO] Ismwv-d Md) r Bdz® Is | dz' T OW tcOB SIS C
Bt sOdZOdzd L Olsstecso 9 kL BJjECMEtsdy W ylitL
mMkzh jMsoekzs hdj Odzecttedlsdyr dsteW sdzsedyj Me ts
HOdz) dzj 2P j2 OBl . vsOC Y Bl Widgy s Isfpyw
Colter J] dzgj sBrtsHd®Bs dMmftcOoa dls: .

sdzt yjor j dipdetvas@ztscedyj mMe&d2 OdzOdzdL Olstste
Ss¢jdz, By BEOCIsgL By detsyls .

Dunyo til shunosligida avtomati k 1
tekshiruvchi, morfologik va sintaktik tahlil qgiluvchi tizimlarning lingvistik
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tadominotl ar i i shl ab chiqgilgan. Ul ar t
tahrir qgiluvchi tezkor va har tomonl a
bilan birga mashina tarjimasi, elektranug éat | ar , parserl ar

sintaktik birlik va strukturalarni avtomatik analiz algoritmi) ishlash sifatini
oshirishdaham muhim ahamiyat kasb etmoqda. Zero, bugungi globallashuv
jarayonida jahon kompyuter tilshunosligidan ortda golmagan holda katta hajmli

axborot matnl ari ustida tezkor va sal
tahrir dasturlari ishlab chigilmogdakular rus, ingliz, italyan, nemis, ozarbayjon,
arab, turk, qirgé6iz kabi tillardagi
Mor fol ogi k analizator soo6zlI| ar vV a
taggosl ash, wul ar ni ng shakilaors aniglaslahamda alargai n
tavsif berish bilan shugoill anadigan
jahon tilshunosligida bir gancha olimlar tomonidan morfoanalizatorlar yaratish
masal asi oorganil gan va s addanp2p04jilda a ma
professorlar Konstans OO6Sullivan va C
va fransuz darslarida |lugodéatni od6rgat
[ Sul l i van, 2004] , ARKooOkbor ako Mdlay ga6 a t
Tamil tillarining mashina tarjimasini yaratish morfologik tahlilning rivojiga turtki
bodol ganl i gi [ Rajeev, 2011], arab til's
arab morfologi k analizatori f i krirgimi z

kunda ham morfologik analizatorlar yaratish ustida jiddiy ishlar amalga
oshiriimoqda. Misol tarigasida turkiy tillar doirasida vujudga kelayotgan
algoritmlarni aytishimiz joiz. Chunon
Demirsahin turk tili moiologiyasining keng gamrovli modelini va uni amalga
oshiruvchi ochig manbali morfoanalizatorini taqdim etishgan [4]. Ushbu morfologik
tahl il dasturidan morfologiya va sint
modelini ishlab chigishda foydalati mumkin. Nafagat turk tili, balki turkiy tillar
agglyutinatiywv xarakterga ega bodl gat

yaratilishida morfotakti k hol at asosi
turdagi gooskiemd h & Id &r nubygas dgranhmatik goidaga

asosl anadi Xususan, o6zbek tilining
Prefiks (old gqood6shi mcha) asos+ yasov
godéshimcha + sintakti.k shadk&hki, dgbohtagkinv cjhd
tillarda ol d qodshi mcha ( pr etbjiktklaidan ma v
00zI| abe,gnenbo , ba, bar-, kam, seré k a b i gooOshi mche
tutil gan. Tllshunoslik ham ani gkerdk.an

Bi zningcha, mualaelgi tcihk a bdia gshoiorzg i amnziati a
+gi ch, , sohéackhliird+ag ibcohd | i s hi yuqgqgori dagi

Bu qoidal arga asosl angan holda o6zl
[5], http://uznatcorpara.uda morfologik analizatorlar ishlab chigilgan. Dasturiy
tadminot beril gan matndagi har bir toac
maonol ar kabi maodél umot !l arnil gians salkblzina m
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aniglash uchun esa morfologigemantik, sintaktikjoidalarga asoslanadi. Bu kabi
lingvistik analizatorlar tabiiy tilga ishlov berish, axborotni qayta ishlash sifatini
yaxshilash, Google translate tarjimonida avtomatik ishlovsbhri ko o ni k n

oshirish, o6zbek tilida turl: kor pus|
beri sh, korpusda gqgidiruv tizimini y o
Biroq hozirda mavjud morfonalizatorlar har tomonlama mukammal deya olmaymiz
Mor fotahl il Il shl ash samaradorl i gi y u
j i hatl ari, yaobdni omoni ml i k, paronim
todsqginlik gi | adi . Bu todsiglarning

omonimlikni bartaraf efih texnologiyalari ishlab chiqgilyapti. Buning uchun
shakl dosh soo6zl arning har bitTgap Had&lin
va morfologik xususiyatlar majmuyi bilan tagqoslash mumkin. Kollokatsiya
(semanti k qurshov) usamodam &atz loadrzrt
foydalanish mumkin Abdurahmanova, 2021 Bu usul oshig omonimik qatori
misolida tahlil gilingan. Bunda tahlilga tortilgawshigs o 6 zi ni ng Yy u z a

barcha madénol ari toogori tal gilizatoeda i | ¢
unumdorlikni oshirishga xizmat gilishini ifodalaydi. Aytish joizki, semantik qurshov
poli semiya, tropl ar masal asida ham i
mor foanali zator todgori i shl ashiga p
jarayn i d a soo6zl arning mor fonol ogi k nug
hi sobl anadi . Bunga, asosan, sob6zga qQqa
foneti k oo6zgarishl ar s ab abduzibbhatgid lgilanadi, . |
maodl um sodba bodlgidninhb argki ta soo60z sifa
turkumlariga notodégorrasmit asni fl ani shl a

® Hosan orrama ologi x 4+ =5 B e
uznatcorpara.uz/uz/POSTag « 0O 0 v
So'z shakli Lemma Stem 0'zak

Ne Qiymati So‘z turkumi Qiymati So'z turkumi Qiymati  So‘zturkumi  Qiymati  So‘zturkumi  Asosvaqo‘shimchalar

2347
- W) M o

1-rasm. Morfoanalizatorning ishlashidan namuna

Mazkur i nterfeysd@parmkmiéomrg nobdg &luir i |
koo6mglkisi k bol akaygapibagWaklgaqgibypmat i,
ajratish, asos va qod6ébshimchalarga ©bo
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Xatoliklar omonimlik ¢urgani tur), morfonologik 6 6 g 6 1 i , yi)gaddsab,
va gooOshiamcbBahgboadyircha yuzaga kel gan.
Xul os a oo0rni da ayt a ol ami zki |, j a
morfoanalizatorlar ishlab chigilgan, ammo bir tilning qorgmdalari boshqga bir
tilga todgor.i kel masl!l i gi s a b a Wil chigibo 6 z |
barcha qoidalar va istisnoli(dasturdagi) holatlarga asoslangan lingvistik tahlil
metodlari yaratilishi galdagi vazifalardan biridir. Morfologik analizatorga til

|l eksi kasining <chastotald] soozl ari, t
goidal ar too6pl ami kiritilishi ker ak.

hagidagi tahminlarni yaratishga imkon beradigan moslashuvchan sozlama sifatida
shakl lantirilishi kerak va bunday al ¢

yanglishmovchilikarni oldini oladi. Shu bilan bir gatorda, aniq tahlilni amalga
oshirish uchun asos (o6zak)ga qooOoshin
foneti k (morfonologik) od6ézgarishlarl a
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O6ZBEK TILI MATNLARI DA KOREFERENSI Y
BOSQICHLARI

Elova Dilrabo Qudratullayevna
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Annotatsiya. Tabiiy tilni gayta ishlash (Natural language processing, NLP)

metodl ari orqgal.i odaml ar va maisshumaaily
intellektning murakkabsohalaridan birib dildy inson tabiiy tili kompyuterlar
oo0rgani shi giyin boolgan semanti k no

gilish usullaridan biri kontent mazmunini tushunishga xalal beradigan noaniq va
umumiy mazmunni ifodalaydigan ifodalarmiglashtirishdan iborat. Kompyuterlar
mat ndagi noaniq ifodal ar gatnashgan
ifolalarga almashtirish NLPda koreferensiya muammosini hal gilish orgali amalga
oshiriladi. Ushbu magqgol asyamuwdmobi bdketighi |
bosqichlari keltiriladi.

Kal i t Ekoeeferedsigga naphor a, anafori k mun
koreferensiyani hal qgilish, katafora, antecedent, postsedent, eslatma.

Abstract. Communication between people and machines is established through the
methods of natural language processing (NLP). NLP is one of the complex areas c
artificial intelligence, and human natural language is rich in semantic ambiguities
that are difficult fo computers to learn. One way to overcome this problem is to
clarify expressions that express vague and general content that hinders th
understanding of content content. In order to replace a sentence with ambiguou
expressions in the text into an eageeunderstand expression, it is necessary to solve
the problem of coreference in NLP. This article presents the stages of solving
coreference problems in Uzbek language texts.

Key words: coreference, anaphora, anaphoric relationship, anaphoric word,
resoluion of coreference, cataphora, antecedent, postsedent, note.

dBMistc@®ly.L ¢ BjyHEZ dzgH! B d dBOMddzO
fcigsh 8 d3j ssHse BBOBBISCd jMisj Mise j dadets
NLP). NLP 8 tsH dzO0 dL fdsydd & B &OMisj2 dMme
d MisjMmlse jdadzr 2 yjdzseo jyiméd2 wiL ¢ BBEEPI
Cslstster j IbtokzHdes L Ezydls: Ctsdikf! slsjtcOd3. |
ftesBdzy &3 WodzWw jlsfqw Elstsydzjdzgdi o' tcOy J dgd 2
MHjtey Odedj, LOItkzHdzveE M ji §sdddk3Oodd ME
ftod HdztsY § ded j M daj SH daigddzOoy dis jdfdf lojr ted2® J mizs
f sded d30dedVY o' 6O jded j, dgj SBrBBHJHBES tjh dls
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] HOdzdzs2 MlOls! j ftojHMmisOodzjdr 1O toj
@O bLejSMStd WL sy,

sdzs ydor j Cfipdetg el Q:tcj dzyd ® dzO OEAOW B JefPS 51 5
OO sted yj MS 5] Mbzsets, ©OLELjN jddj SCttej W
Of sfilsj tdste, dslsO.

Koreferensiya muammosi hal gilish (Coreferenceresolution, CR) 7 bu
matndagibir obyektgategishli bodgan barchaeslatmalar(lingvistik ifodalanni
aniglashgaasoslangarNLP vazifasi (1-rasnm). Ushbu eslatmalarni aniglash va
guruhlash(klasterlash orgali noaniq ifodalarni obyektning anig nomlari bilan
almashtirib matndagikoreferensiyamuammaosinibartarafqilish mumkin Obyekt
nomlari b i r S 00 zdan bilab lbamaytaxlit tsiotékigk nbutunlik- otli
birikmalar bilan ham ifodalanishi mumkin.

““Men Tohir Malikni tanlayman, chunki u mening qizigishlarimga mos asarlar yozgan” — dedi Akbar

l-rasm.Gapdagi bir obyektiga tegishli

Koreferensiya muammosi hal etisi bumatnnit u s huni s h, ma 0
mashinali tarjima qilish, kayfiyatni tahlil gilisgioki hujjatlarni umumlashtiriskkabi
koopl ab NLP ilovalarida qooll anilish
Koreferensiya muammosini hal etish kompyuterlar matndagi nodomplar
gatnashgan juml al ar ni tushuni shi 0SS o0n
zamonaviy usuli hisoblanadi. Quyidagrza s mda o6z bek t il i me

muammosi hal etish bosqichlari keltirilgan.

8 () (=) ® 0

Boshlang’ich ishlov berish

Xususiyatlarni Xususiyatlarni
aniglash gayta ishlash

Xususiyatlarni aniglash va gayta ishlash

| Klassifikatsiya | | Klasterizatsiya l [j

Hal (bartaraf) gilish

2-rasm. Koreferensiya muammosi hetish bosqichlari
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Koreferensiya va anaforik munosabat

Shuni tadbkidlash kerakki, k matneldgie r e
havola (eslatma)lawa ular orasidagi koreferent baiiglikni aniglashlozim. Biroq,
matnda bir nechta turdagi havolalarvmgpud bo 6l i b, ul arnin
masaladir.

Koreferensiya muammosini hal gilishda ajralib turadigan bir hatetfora
muammosini hal gilish (anaphora resolution, AR)hisoblanadi. Matnda bir atama
ikkinchisiga ishora gilgandakkinchisining yagona talqginini belgilaganda anafora
koreferentlikni (anaforada har doim ham koreferentlik xususiyati namoyon

bool maydi) yuzaga keltiradi. [2].

Quyida keltirilgan misolddl) va(2)i f o d a laidant ddoigirlgxil real
obyektlarni norh agani ni koorish mu mk i n. Amm
gool | angan@hningitalgis éllgab Itigyanadi . Us hbu

kor ef er e ra, anafori@ inuna@sabatni hosil giladi.

Aziza 1 tug’ilgan kuniga yaqin golganda, uyni 2 chinniday tozaladi.

Anaforani hal etish masalasi koreferensiyani bartaraf glifiahfarg gilsada,
aksariyat hollarda biri boshgasiga teng keladi.

NLPda koreferensiyani h al gi Il i shda:

- Anafora 1T o ZAddan avval keltirilgah shaxs, narsa, holat kabilarni
koorsatuvchi, i shora giluvchi, antes
borligdagi bir obyektga vyoki tur |l i
tilshunoslida Azim HodayeJy masafar nkn
koorsati b oo6tgan [4]. Lekin anaforik
garindoshlikni ifolalovchi nomlar, kasbh u n a r noml ar i, | avozi
vositasida ham yuzaga keladi.

- Katafora 7 bu anab r a ni n grinishiibro 6 k o b , ol most

tutgan otdan oldinroq ifodalanishi bilan farglanadi [3].

- Koreferenrt 1 real borligdagi bir obyektga ishora giluvchi nomlar [3].
Anafora va Katafora

Anafora va kataforaningsosiy fargi shundakianafora gapda u nazarda
t ut gan s o,katafamanesakuadan oldin joylashadAnaforadan oldin
joylashgan nonantesedent k at af or a d a postkedentieh atdladi.s o 6 z
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O’zbekiston terma komandasi JChda g’alabani go’lga kiritdi. Bulularning ilk musobaqasi edi.

antecedent anafora

Maktabda uning baholari juda yomon bo’lishiga qaramay, Temas Edisson buyuk ixtirochi bo’ldi.
katafora postcedent

Antesedentlarni ajratish
Bunda (2) olmoshi bir nechta oldingi (1)amglatadigan anaforik ifoda.

Hamid Ne'matov va Asqar G'ulomov ' - buyuk tilshunos climlar edi.

Ular' 2 ta’limga sezilarli hissa qo’shishda hamkorlik ham qilishgan.

Noaniq olmoshli havolalar

Baodzi matnl arda i fodal angan ol mosh
bogd i ql i k -db, &odeferarssigaamuammosini hal etish algoritmini yaratishda
ushbu turdagi h a v a dolaitmastikrkerak.eBanday bagalaldrgan
gapdan chigarilganda ham mazmunga putur yetkazmaydigan olmoshlarni, badiiy

matnda, so06zI|l ashuv uslubida taodsircha
00zi koorsatayotgan ¥ o y1 e k @agard rfolinashlarnip i |
pl eonasti k qooll angan ol moshl arni ,

gat oi yl i kni oshirish wuchun ishlatilgg

yozilganda atoqli ot bilan yonmgon kelgan olmoshlarni kiritishimiz mukm.
Koreferensiyani hal gilish bosgichlari

Yuqorida keltirilgan fiKkr mul ohaze
matnlarida koreferensiyani hal gilish uchhun quyidago3qgichdan iborat amallarni
bajarish lozim:
1-bosgich.P o t e n t shirikana(nosnmpod)larni aniglash.
2-bosgich.Nomzodlarni guruhga ajratish.
3-bosqgich.Olmoshlarni haqgigiy obyekt nomlari bilan almashtirish.

1-bosgich. Potensial nomzodlarni aniglash.

Koreferensiya muammosini hal qilishning dastlabki bosgishadi@hida
s 00z | ar yokiespardgamiqayta ishlash lozim [5].

Span nmaXXoép hol |l ar da, daamgam abyekt bir nechtano s
gooshni tokenl ardan i borat bodl adi .
vazi fasida S pan za®oibbdiq tokkrdar kptengkedligi g(otli o 6
birikmalar) tushuniladi. NLP vazifalarida aksariyat hollarda matndbiR
obyektlarspansi f ati da tal gin qil i eslatcha/havlad | .
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ter mini ham span od6rni da qtokérlardannkorata d i
esl atmal ardagi el ement (sod6z)l ar yaxl

1- bosgich amalga oshirilishi natijasiddmoshlar, ular ishora gilayotgan
nomzod s pandnglanad o0y x at i
2-bosgich. Nomzodlarni guruhga ajratish

Ushbu bosgichda nomzod apar muayyan shartlar va goidalar asosida
guruhlarga birlashtiriladi [7,8]. Nomzod spanlarni birlashtidasterlash yoki

guruhlashj ar ayoni deb ataladi. Umumiy gur
i fodal ashi | ozi m. N Lkirubxogdagi lstablarmi todatash i I
vazi fasiga ooO0xshaydi . Bugungi kunda
mavjud bool i b, guruhdagi el ement (spa

boshga klasterlardan farq qilishi kerak.
3-bosgich.Olmoshlarni hagigiy obyekt nomlari bilan almashtirish.

Matndagiimen, mening]va[u] olmoshlari mos ravishdda Ak b safid o hi r
Ma | iréalbreferent nomlari bilan almashtirilishi natijasida, olmoshsiz semantik
jihatdan o6zgarmagan matn hosil qgilin

“‘Men Tohir Malikni tanlayman, chunki u 'mening qizigishlarimga mos asarlar yozgan” — dedi Akbar

Xulosa

O6zbek tili matnlarida koreferensi
ganday noaniq ifodalarni ular ishora gilayotgan obyektlarning real nomlarini
aniglash, guruhlashva almashtirishdaniborat. Ushbu maqolada koreferentlik va
anaforik munosabatlarning odédxshash |

gi Il indi . Shuni ngdek, ularning o06zbek
muammolarini hal gilish usullari keltirildi.
O6zbek tild9 matnl ari da hukpoetasenbki

birikma(nomzod)larni aniglash, nomzodlarni guruhga ajratish va olmoshlarni
hagigiy obyektlar bilan almashtirishbosgichlari amaliy misollar asosida

tushuntirildi. Keyi ngi il miy tadqgiqot
hal qgilish modell ar: haqida batafsi/l |
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OaZBEK TI LI DAGI MATNLARDAN FEGQL SOa
SOGZLARNI QOlI DAGA ASOSLANGAN HOLDA
ASOSIDA ANIQLASH

Sharipov Magsud Siddigovich
t.f.n, dots. Urganch Davlat Universiteti
magsbek72@gmail.com
Yakubova Dilafrodaz K
yagubovadilafruz@gmail.com
Urganch Davlat Universiteti magistranti
Yul dashov Ol Il abergan
ollaberganyuldashov@gmail.com
Urganch Davlat Universitetidgituvchisi

Annotatsiya. Bui shda biz o&Gzbek tild] mat r
goidaga asoslangan algoritm yaratiginayonn i kodr ami z. Fedl
aniqlash va morfologik tahlil qilish
bir gatormasalalarinilPOS tagging, mashinali tarjimon va h.k.) yechishda foydali
bodal adi . Barcha turkiy tillars&@bi o®1
y o Kki negi zi ga q o bikMmyasaladn Bu nsasalany yechishhuchiun s
tub fealsliaryabatil di, fedl ning solz vyze
bazasi shakllantirildi. Bular yordami
aniglovchi algoritm ishlab chigqildi.

Kalit Bs8MzI HFA, Odzbek tili, fe I,

Abstract. In this work, we will see the creation of a rddased algorithm for
identifying verbs from Uzbek language texts. Identifying verbs from texts and
morphological analysis will be useful for solving a number of natural language
processing issues (POS taggintgchine translation, etc.) for the Uzbek language.
Like all Turkic languages, the Uzbek language is an agglutinative language and is
formed by adding suffixes to the root or base of the word. To solve this problem, a
base of basic verbs was created, arohse of woregorming and formforming
suffixes of the verb was formed. With the help of these, an algorithm was developec
for identifying verbs from Uzbek texts.

Key words: FSM, NFA, Uzbek language, verbs, FST.

dpBMislOCIsss? OBl BB EZodHddg ML HO
OdkzetstedIsdZO dH jdzsdWdSOydd 6 dzOctsdztso dL Is
CdzOectsdzse dL IsjSMmMstse d dBsWsdksedyd M d-
ttWHO LOHOY tsBtcOBBISCHOS)E s i dzglztzdzts oy o
H.) HA&v BELB]jSMEiBets wWLMCO. sO¢ d eoMmj |
Oz sddzOIsdodzr d3 wL " Csds d tBtOL EZjIsmw
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qddzd Ghdse i Mdzse O. rdzv  tejh jdzgdvw 1 Ists?
G dzOG s zts 9 @ ts tolsld Gexsjo © dZ0 BOL O Mzso st
WstcdistsBtcOL z8 h d=a MWW demtse G dzOG 5 zO. t
OkzestedIlsdyz sSftcjHJ dzJ dzgdVY G dzOctsdzse dL kL B
sdz¢ yjor Ji:FSMMNEAO vL B EMEd2FST L €, 6 dzOG

Tabiiy tillarni anglash (NLP: Natural LanguageProcessing sohasiboshqga
sohalargajaragandadzining dolzarbligijihatidananchaoldinlabketdivabu sohada
barcharivojlangantillar gatori otzbektili uchunhambir ganchatil resurslariva
dasturiy vositalari ishlab chigila boshlandi [1]1[3]. NLP sohasidalingvistik
matumotlarmuhimrol ofynaydi shujumladan gapbodaklari hami[4], [5]. Ot&zbek
tili vaboshqgakotplabtillarda fed sofz turkumijudakattarol ofynaly kodp hollarda
gapningildizi sifatidakeladi Shuning uchunbs odz t ur k u mi ust |
borish muhim ahamiyat kasb etadi.

Us hbu magol ada odzbek tilidagi ma
yarati sh masal asi kodril adi . OQdzbek t
obdtzbek til i dagsiusf erialdllaurmiopta reartn dbrdezxa sFie &
tilida eng muhim va murakkab qgi smlarc
gi | adi va boshgaradi. Ushbu ish odGzbe
dasturiy vositalar qgatorida yangi ilmiy @tishlar uchun imkon yaratadi. Shu
paytgacha NLP sohasida oGzbek tild:i u
gatoriga odzbek tili uchun y[@,r @]t 1 | ¢
lemmatizatsiya modellaf8], hamda sentiment tahlili datasetl[9] kiradi.

Odzbek tild9 matnl ardan fedl sotGz t
fedl |l ar ba@basnkmi ttubbzdiekkl qgodshi mchal a

FSMI ar yordami da aniql ab bodl maydi
yuklamalar, shaxson, zamon, ravishdosh, sifatdosh va harakat nomi, egalik,
kelishik, ni sbat, sodz vy alehda cheklavtognatd s h
(FSM)larni qurib chigdik.
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6.Ravishdosh 2. Zamon D
son
850 : 7 Nisbat 0.Yuklama
yasovchi
| —— 3. Kelishik
5. Sifatdosh
va harakat 4. Egalik
nomi
lchizma. Fed@l ni godadshi mchal ar or
Fedl ni gods hi mc haH iaz mad a alk a | tainri iqll gae

ta Chekli avtomat (FSM)lar mavjud. Shulardan zamgn2 ) ni ng F SMi 1
chigamiz.

yap gan,(a)yqtgan, mi moqda, moqchi, (a)r, di,
ar,Y.ib gusi, (a)yotir, (a)jak,gay,
‘ L (a)yotib,ib €
2 3 .

‘ kan, mish.e @

fl, € di

© © ©

2chi zma: Zamon godshimbhadani obGngc
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L yap 13. -mish 18 /’q’@'\
2.-t1 [

14. -moqda
3. -gan 15. -moqchi
4. -ayotgan |4 -gusi 14 9
5.-yotgan 17 -
6. -ar 18. -ayotir
7.-a 19. -yotir
8. % 20. -ajak
9. -1b . 21. -jak
10. -dl. 22.-gay
11. -mi 23. -ayotib

6.9.14,15,16,17.18.19
20,21,22,23.24.,¢

3chizma: Zamoétmrgom@slyichechash detaetomadi ni
(NFA)

12. -kan 24. -yotib

12,13 —@v\\

6,9,14,15,16,17,18,1
9,20,21,22.23,24
4-chi zma: Zamon godshi(médhgdani ochagt
Shunday i stisnol arni aniqgladi kki ,
ham bu FSMda qodshi mchal aeihni ngppwvaltl
shakl |l aridan sifatdosh va harakat nom
sababl i otning sintaktik va lugéaviy
sodz t ur k umi ktab-imiz{4)hi(3)gmi(@),indgaogd s h i (WHSMda,s
ni- go s hi mESMdas imiz-3) o & s h i miESMdastopilgahligi sababli

bizning FSM bu sodzni fedl deb chigar

1.galamimiz-ni-mi (0,3,4)

2. Xivardanmi-sizlar (1,1,3,4)

3 Xiva-danmi-sizlar-a (0,1,1,3,4)
4. gizil-mi (0)
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5. maktabga(3)

6. bir-ga-miz(1,3)
7.bir-gamiza (0,1,3)
8.0 d yi-ni (B,4)

Soazl ar JIm&,giagt -imib, i-siz,t-san,-manq o d s hi mc hal a
tugagan bodal sa u hloakadaamumijat gilenhiz. mc hani ¢

Xul osa sifatida shuni aytish mumkir
turkumiga oid sodazl arni aniglashda d
Ushbu chizmalardan foydalangan holda Python dasturlash tilida dadtuzish
magsad qilindi.
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E1J [WRIFOUL] O RORI ST USR] O

vskztomizdzese [ 2" ORBOH fts dzd
muhammadsoli®27 @ymail.com
OB v dBBzMmlsOYy ddz IsC

¢ dzdzts Is O yu™e Iz BOY s dzOH O AL B J CC s tdsdixify(d
(uzbekcorpora.uz)c0O d@OId: ¢ § ddOf tc d @G dzL

sOdzdls MS daer:d, tWOL BjISCO, [11vUu, d&kzd
CtcOBBOIsdE cOtOCIsjtcdmisd ¢ O

Abstract. This article describes how to upload text to the National Corpus of
the Uzbelanguage (uzbekcorpora.uz) and organize words.

Key words: MS Word, markup, MBBT, dictionary, automatic markup,
grammatical characteristics

dBMIStcOC I$ dzr 12Is 52 MisOIs* j sfdmr e 0j Ismw,
1 Oyd sdzO00z! dg" 2 Cstef 2 kLB j CMHE Sds 2Yistc® ¢
mMdzse O.

szt yjor g Mglz®Vo®d, t©WOL®RBIISCO, [i11v, M
tcOL i3 SC O, cttOBBOIsSduUu MSdy rOtOCIsjtedmilsd

uzbekcorpora.uz § d&OlW tstcedOMdHRUXtdIs O d3
Python o @PostGreSqldz© i dzz disls dzOte B OL OMddzed BN Yy O
IskzL d dze O dz. [ OlsdzdzOtedzd CtstefkzmMe® Cdtedisdh
ClcOBZBOIsd ¢ tcOL d&3j IsC OdzON dgeecd BtsfmMy d yH O
W sted3OIls &zOh BtsmMydud 90 ttOL d&3j IsC OdzO" B tsfy
BOIsdgdzd szL d dzdzsOo d2 C i3 tsdzj dzls dzOtcd Odzd Y dzC
OBLOYydzOte O tcOIlsd dzOH ( . Zkzdzd dz6 H § €, AL d
RCCJdzyd BSMYJUHO cteOBBRBOISIJSE teOL d3j Is ¢ O dzf
ZOlsdy OMdH O BBOIsdzH O d " Otc tBdffitas difA Lih GO Qiidgj @
MOtdzd OlstedB kzlsdzOtecd Is A dzO di3d Bdted CIsd te
BtsMy dyded dz¢ ctcOBBRBOISJE t©OL d&Bj IsC OdzOh HOM
BOY dz Y ddzd dzOH ( .

[ OMIsdzOBCd W sttdRZOBXOBsSHBEHUudQd S stelf 2Me
O2dz HOMsZzOK dzp Odze@zd M d H O dz M8 Wwrd HJRM Isdz@sLC
Sted3OlIsdc O AlsC A% Woddtfd dfc $2jGcOX .9 © [k dzH Odz ¥
dgh dzOIlsdh L Otclkzts, Yiaddek ¥ 5 iz d Ol @  sy0dedizs |, fn
OMsMdHO OolstsBBOISdE t©WOadhHO I[sj 6 dzOdzd @dz
CEdi3 sdzj dzls &zOtec © ( MA L dzO tdVS Wer@iCirdsidz, tc O BlsL @34
Qo lstsdzOIsd € sOteL HO B OY Otced dzOH ( . [ OlsdzH O
BOI dzz iIsls dzOte Ozs " JHO W O2 &z © Yy L d d&zOH (] .

w
w
w
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iriversyet "] Netoaro iy -smaity wonierensya 0 ° |so EnRE
{ OL i3j sC Od&zO" BN iqlsuSqO dzO HiB  dgOIsc
C ts 3Yf tsdzj dzls dzO tels j OZOdg@R M EzENd e S sdteds  ydyd!
[ORfEm IkjcedkOtt dCSd Rdd BAEOHd: dd dae
(O yd) bkjcdkoOw. [ddcodmlsds kjc¢dkoke &GOl
90 hbdgO® AZhOh BBNYO SkEMEmdWil dzOtkd dd

daEic O CCMistcOzd dzc o dMmMisds¢ Isj ¢ dzOte + MO 3z
BOI &z Bsls z0tedzd ( BBz O dzdzd W, dzts dQzdzO ddgpis d & © dz6
"OC L 8) Is @ adfrEdiRRER0 6 32(.

sstef EMmdzddze EdzCOdz " Oy d&3d B d dZOdz Bz ls Oc
90YIs] @O sOkzOB Y JdEZOHJGEOdz ) Otc OV dzH d 5.
BOY Oted dzd " d L Otclz to. oG OtcH O tcOL d3j Is € O dzC
Qo lstsBOIs zZOM Isdted zdZOE Odz B A dzZl©O, E "tsdzH O B
[M.S.Tursunoy 2023.
1z BsmMydurHO, HOMEEZOO OO BO®BGBREY HOEC®

1 Olsd 3 OfMndHd@xWdsousddD Is H OG-t OMBR dL A Eddzdh dH O |
L Isddzde, EZdzHO tOL &3j IsC OdzOdz6 Odz MAL &zOte Y d
O)tcOIsddzc ©Odz BAXZOHd. (| OBRBOISdSE dzEzoOIls B

udqy oted dzoHd. )

1t O fnd® 2 dzdzdPdds dzOB &@ls d
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I b dzd tew iz dg A Iz s G s jodzls d iotd i3 d dze @ dzn @ed dac
Bis te ¥ 5 2@ Is j to g fis f CeaERste Ot X 45 dz QO iy d3
I s 2 dz0 k@€ dek s ls dzOte H O dz

OMAreOL 5] S OB BB Od)MAOL &) Is ¢ Oer@ads O dz

i OL &3] sC O borayin
MALtc@fd3H O tc O T
OO d Lemma: | bormog
Razmetka: | f, harf, sodf, tub {, b-li f, 0'zln, hozz, |_sh.b, xm, mustf.
AL GO Mg o'zgartirish

o A M e i I

Qanday odam bo’lsa men ham horayin,
| tOBRBBOIs Moli-mulkin borib talon gilayin,
dh dzse B jfed | Qizibolsa senga olib berayin,

HOMmMIeF tar To'g'ri gapir, ko'nglingdagin bilayin

nnlaldnchnn sae i blrnan plean

7t O g L R R B ¢ oL d

[ Ols dzH 1) & ff IzO tdai@{ddEcdzO t 6 @ @ @ dzdg ¢ ZOXZE @ dz
Is j ¢ dzO dz@® @z @ dizePpeizOHAAB L d3j IS ¢ O &z® deF P & @ diz tizd 30O
Btsfr]cfdz(ml-t\q’. degtimst s of O3 s B gzEre dizdirfiddz dz@  dzO H d

men

viAlvB I USs AvAYBY Q2

3IcOfMd. BALECO BEkisdsedS ROLOSl]

JMCOMBHO MAL ded BV sdscdsS ©OL &jsC Ok
bdzd de¢ kS, bbSbkdkcO &sh Oosdh HO @
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qLts” CdtedlsddzOHd. [2dOHOd IkteCkzdded IsO
CtcOBBROIsdSE BJdzcddzOte A28 P OPC dgdy d dzP dHzd ( dz
tsdzd dzOH (d .

g AL &zOtcdzd CtoOBBOISS dzliz0 Cas@LO] W OdiAd d Ise]
OfMmislzted 2Lugditein iz gizB  dzts di3dzO dzeé O dz. [ OOl O v
s2HOdZzOdzEz & yd Stsdisdzd H Odz ddzlsj 6OSIsd o tc
Otc OV ldaizkirit H OMiszted OR @idd3d dgdis d3tf + ¥ ISSuZcRhdti € tG ¢
OMmMskzted ItsdksddH Od ydy Oted dzG Odz A2~ Ols
d dizOdz 0O tc Ols d HugSKivitafiOidsfldiedO dg. tc H O3 H O W 52 |
A2dyoO "OtOCOldzOdzde, ) BEBEp?2 Isigedi@&d)d ) d
OFPHO 1 CtcOdzZHO Cdtdlsdh 2d2OMd § O2HT
MAtcOdze Odz B3O dzz dizsls dzOtcedzd € dzO9 POPEBO® @ tz(
sed3OMddzed BtSMOHd. zZzkdHO ISOdzdzOdzc Odz A
nOtOCIsjtedMmisdS OdzOte ) Od3dzO dzdHGATG O dz joSCs tc ks
Y teHORYd WO2zzOtee® Y LdB YA2ddzOH(. zkzd
dz0eo B OIsHOGd MmAL ded Is © dzdzO2 H d 90 BOL OGC
tcAN2 5 OlsHOGd BUSKBTRYWAE 2igzc lOz@tef tedIsd dzd B, G-tcOd3
YOO ?2 dIsde Btsted dzOH d .

v edHMskzicd dBOIdzdzOtedzed SCBtefkzmMcO Cdted
[ OlsdzdzOtedzd St z2Mc O Cdtedlsdh Y OtOY dzdH O,
[ OlsdzH O d MAL dzZOtce O GCteOBRBBBOIsSdS BOI dzkz diBtsIs
90 CttOBBOISdSE BGOI Zzdiislsc © 1 ¢ O deercdds Odz G
90 WB2HOMZOMEZz O Yydc O oL di3j IsC OdzOdzdz0c Odz M
wWyYyyBsdz OYtOdzd B CAtcd dzOH d . AL dzd tOL d3j |
d dzse OH O (0 d dzse O) Ctg s dfHc@ dza Oaacd M 1 2
t OL B SC OZOBZBOEOdz MAL d&zZOtee ® J Bt O3tz Ik g e
Bdtc dREOtclsO BsiMddzZOHd 90 MALGECO cCctOBRBBOISIS
tcOMmd3) . AL tOL BB IsCOdzZOdzGe OdzH Odz MAdze MAL
BOIsdz BddzOdz dh dzOh 9 0OYIdHO ©OL BB IsC OMd
DdLddz chdzc H @O JdHOdz BsMd dze Odz 9 OYISHO [z«
CAteddzOHd. ¢ 0Otc CctoOBBOISd S dOI dzte Gyig tyded tzc
BOdZHdHOGd B2 dZOHOdz i06zgartirisho Ikzcd
Bjtodh imQdgH®cd 2 dz0 "tshifdzasa A BzPte d dzé P @
BOIsdz YO2IsO MOY zOdZzOHd. [ COMwEzAte ftsist Ofg
Wstcd3OIsdH O MOy dzOdzOH ( .

| tcORBOISdE ttOL d&3j IsC OdzOh dzat A © 87O 16 dggd Is dz®'O
sO" d&zddz HOMIskEted EkZykzdz BOR Mk OolstsdizOIsdS
BsHEZEZz §prdadz@ HOMEZtedHOdz tsdzHddz dh c O Isl
BOo Y ZH CtcOBRBOIs d Wordisgz @HOds O disf rtedtg)ozaf H Odz d L «
Oe 0t k2 Isffddnho, zzDOOIHO BBt dBstelW tsdzisc
Qo lstsdi3OIsd ¢ sOteL HO M OC dzdzO dzls d tc  dzQHE[O d3830 |
&z O OIsHOdz Istsf d zZBBOc Odz MAL &zOtedzd dzé tcOL d3d

—~ W W I X Ss=T
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sOCtotstcdzOdzz o yd MAL dzOte kZykzdz dzzOOIsH Odz d
ZOLdY O bk d&Ottdd dz¢ " OBBOMIEO lsOHBIY 1 Isdd

dbolbsdBOISdS t©OL dBjISC OO dzgddze AL JEO O

1)f Olsdzdzd dz¢ CtcOBBOISIS dzoOkHOd ISt c
Ysd&Hdted&zOHd. [ jSdds, CStteflkzfy wiOlsdh G
Btstedh d dOIsdy OMdH O K&BOIsdzdzad dz¢ bk dzH Odz Ists{
COBO2dB BBICOHJ. Z zdzd dz¢ & ykz dz, G B OtgugO I
bk zdzO@tedzd Y A dzdzOc Odz "tsckzH O, KBz RS Jdz Y OH C

)l tOBBOISIS dzDoOkdd §j dzcO2lsdteds Btk
B OB "0k CAfsy &O®KsY dz BA&O BSh d&
roOHO Bdtt MAL Bdte daj yO R ddz ¢ tiz® 5O
E zOteH Odz Y 02 d Bdtedded tddh €jwOS HJjcEOd
Ctsdzls j SMisdded O" dzddz Yddzdh OMsmMdHO " Od

AB2HORZOd dzc Odz OH OB VY IsdzOts

L1 dStsdz®@jp. [ dstejfded dzOf Odz 5. 1 tod & dzOH dz
CEdi3f + ¥ Isj tcdzOW sdizffdzed® dzf)ls d € Pis(f o p@IBGH . .320
- ISBN 9785-9710-34728.

2. Kennedy G., An introduction to corpus linguistics. Londdxangman,
1998.

3. M.S.Tursunov, Description of the management system programs of the
national corpus of the Uzbek language // International journal of engineering
mathematicdttps://iejemta.com/index.php/em/article/view/98lume 4 ISSUE 1,

2022, 3242 p.
4. Elov B., Hamroyeva Sh., AbdullayeveD., UzoqovaM. O6 z b e k t i |
tegging masalasi: muammo va taklifladD.o z b e ki st on: til vV a

filologiya), 2022, 5(4)45-63.
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TEXT GENERATOR BASSDXNOMCIOEX]I §F EMPL /

Yodgor ov , Umi

Seni or Lec

Tashkent State University of
yodgor ov-@mia.vwiz

Abstrianctt.hi s paper, we consider -a t
syntactic temphmtestamwdth a standard
chains.

Key wdrekks: generati on, natur al | an ¢
LSPL | anguage

PBMiste®S 8.0dzdzs?2 OB} & t©OMHdOIstsd
COL OB sls Odadzr 2 ) dzj 1§ tfiftgieetsls B © Bl j fgC = b
McOoadzdo Oj &3 j et M MisOdzH Otclsdzr d3 ¢ j dzj e Ols

sdzs yjo' j Cijagac@ydw IsjCMmlsO, ©BteOBE&lSS
yjtfd [ OtCsDML. WL ¢

Annot atUshlha. maqotsiadaalk iklsi EKhalbd oqd |

xol da i1 shlab chigilgan matn generato
asosl angan standart matn generator. b

Kal it ®sabml generatori, tabiiy tiln
LSPL tild]

Aut omatgenetreaxtti on i s one of the m
processing tasks. Text generators are
requirements for the quality of the t
i's an unintteresetxiamgpltaslkompi ling text

texts for search engine optimizati on
Among the algorithms for creating

di stingui shed: methods based on quilrees
knowl edge of the r ul escoonfs utnh en gl a nog udae
met hods based on machine | earning dep
make grammatical and semantic errors

The most commbihme appshbhaoh &aotomat i c
use of Ma+ak gow ocbhaabiinsi sti ¢ model that ¢

| anguage and does not require | ingui
machine | earning methods.

Rulbeased @pprtooacdhut omati c teasyint gen
patterns. This method has been studi
frequently analyzed i n computational

| anguage -styenxttasc,t elce diregnpdlatready used fo
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i ties, but not for creating

Russi an ext generators have been pub
Il n this paper, we consi ddressayitt eaxctt
templ ates and compare it with a stand
The texts avai lonmdlieneamiatving yaaviks iets ¢
chosen as the material for the text g

named ent
t

2 . Review of rtelsee awarhk tompitche

Since automatic text generation a
various software systems, t hed an@uag
publications describing such algorith
i soant relevant to the topic.

The mo s t commonepdeamdbamtge approach

generation i s Markov chains. An algor
Sam Zhang [ 1] The work carried out ¢
the English text generator in the Pyt
of texts in English, including the Wo
the model . To I mprove the accuracy o
si miiltay model i n addition to the probe:
Anot her popul ar machine | earning
| anguage iIis the use of conditional r a
in the devel opmentabbr ans Epgéssiht & a x|
According to the authors, the use of
efficiently generate natur al | angua
representations. The al gsotrsi tohfm tpwoo psa sz
stage includes semantic analysis, whi
its semantic representation. At the s
obtained semantic representations.

a

The conceexpstg nafacd ilc templ ate as ap
sented in the work of E. I . Bol s he
i nitigsgnobcailcexiesnpl ate as a struc
t refl ectds pirtess epnrto ptehethiee 9d,8 Rdenl 1o g mgp ur
ows describing text using templ ate

3. The purpose and objectives of t
The purpose of the work is to -imp
syntactic pattersstaaddrdogpaeeaitbrwbta
The following tasks can be disting
1. Collect a corpus-upnfi.uerxasdftsmu
2. Develop templ ates for the main
3. | mpl eme-baseddéampk agener at or
4 . | mpl ement a feedback generator
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g e

f u

~ = W0 oY ®!wo =
D —+ 5 —+ ~ —h D

oSO omMOoO M T O

t h
fr

| | ected dat a
5. Compare the results of the two
I n this pbhasedt metahod |l @f automati
xsiysnt act i ct epxattst earrnes soeft manually anct
termine the structure of generated
e algorithm uses a dictionary for me
I n the moder n wofrdrdma ttihoen ainmso ucnot n sotf
ads to an increase in demand for au
neration software is designed to au
Il ting supporting pagte sondbxasmgs bymma
on. However, nat ur al | anguage i s
perience inaccuracies, as automat.
mpared to those <createdl doyofa apuetrosno
neration, aimed at developing new a
possible to minimize the number o
l' 1y comply with the rules f erherlisa

4 . Mar kov chains

A Markov chain with discrete ti me¢
presented asaasétetnofesbhatemaand tr a

the transitions are assigaedeachpra
ates the sum of the transition prob
Mar kov chain is the fact that the ¢
ate depends only on thegstbteThusel
ain models a random process "withou

Mar kov chains can be used as a pro
ates of a finite aut omatgam-cE@BNU Orec e
words i B aexbw fThethpplication of t
xt creation belongs to machine | ear

The process of creating text using

the first stage, the cmddelcti ®9nt o0&
arning process includes the <calcul
equency of occurrencegrodmsc)o nsfecwdadrn d
xts 1s <calcul ated. At t hetisalcondarts
nstructed finite automatonamdomehgc
nerator, transitions are made -gmoaimh

the generated text. The $sraeaditesgh

reached. The accuracy of the algor
e number of texts in the corpus.

To il lTustr e that, |l et' s give an
e basis of e i sppreserntedAigootdte

agment of t text of song by The ¢
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the chain:
"1 am the son
and the heir
of a shyness that is criminally vu
I am the son and heir
of nothing in particular?"
""EBNp“,'““ 'VV,
For ot her | anguages, the chain is
meaning of the words in the text that
5. Lseyxnitsactic patterns
Lexsiysntactic templ ates all ow you
templ ate consists of a logical struct
syntactic patterns in the task a@bfascerde
met hodsreaquires | inguistic knowlyaedage.'t
template i s a sentence scheme consi st
that 1 s used in the algorithm present
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person hierhb'c,orwesponds to the fragmer
The algorithm devel oped as pbaarste do

approach to text processing, combi ne
sentence templ atman uwmalel ybuwrlitt tbeans erdu | oe
match them with words in the text <cre

Steps of the algorithm:

0 lLseyxnitsacti ¢ sentence templ ates a

1 A |list of model characteristics

2Verbs and adjectives are extracte

3. Text is formed: words are sel e
data obtai-hed in steps 1

4 . The resulting text |iIs processe
f orbmescome grammatically consistent wi

6Comparison of generators

Generato Templ at e Generato
properties generator on Mar kov c

Breaking n a sen Per haps

I
rul es possi ble onambiguity o
errors in titnerpretati i
I mpl ement at | anguage <co
sufficient!]
analysis of
agreement,
sentences i
grammati cal
But the coo
proposal s a
themsel ves
I S not prov
Dependen ExXpresse ExXpresse
t he si ze avocabul ary, both vocabu
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RESTORAN SOHASI DAGI OONMABNLKRNINGL I DA
SENTIMENT TAHLILI

Niyazmetova Kumushoy Ergash qizi
UrDU magistranti,
kumushoy.n@urdu.uz
Quriyozov EI murod R
Ur DU o006qgi t u\
elmurod1202@urdu.uz

Annotatsiya. Foydal anuvchil ar tomoni dan
sentimental tahlil qilish va tasniflash muammolarini yechich uchun foydali
maodl umot !l ar ni ol i s h ¢ nauhim vagifasidir. Bun nafagata y
mijozlar ehtiyojini gondirish uchun, balki kompaniyaning keyingi rivojlanishiga ham
tadsir qilishi mu mk i n. Ushbu maqgol ade
joylashgan restoranlarga bildiriigan fiknulohazalaridan fgdalanib Dataset
tayyorlandi va logistic regressiyaga asoslangan modellaridan foydalanilib Sentimen
tahl il gi lindi. Umumiy baholash nat.i
uchun stemming kabi dastlabki ishlov berish bosqichlarini bajarishli digian
yaxshi natijalar beradi va natijada eng yaxshi ishlaydigan modelda 91% aniqglikka
erishiladi.

Kal i t BllddSentirment:tahlil, DataseBag of word modeliTF-IDF
algoritmi.

Abstract. Sentiment analysis of many comments written by userd
extracting useful information for solving classification problems is an important task
of natural language processing (NLP). This can affect not only customer satisfaction
but also the further development of the company. In this article, we havegquepa
Dataset using feedback given to restaurants located in the city of Tashkent on th
Google map and analyzed Sentiment using Logistic Regression models. Overal
evaluation results show that the system performs well by performingrpcessing
steps sah as stemming for agglutinative languages, resulting in 91% accuracy in the
best performing model.

Keywords: NLP, Sentiment Analysis, DatasBgg of word modelJF-IDF
algoritm.

¢ dzdzts Is Oqy dz® dzd L StsdzOdz! dzsisd dgdescdnm Gt
fsdz L s9 Olsj dzv 3 , d drLoedzj uyg dzd J f sdzj L dzt
CzommdW dSc Oydd wodzw j Isimw 9 Oy dzts 2 L OH Oy
(NLP) . GCIsts d&tsy jls ftsodzdwlis: dai Istsdz' Cds o2EDd
HOdz) dzj 2Ph jJ t©OLo9dIsdy SR Oddd. 1 1 Ists2
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COC o' Hjdjddj SCttdj?2 HEZY OccdsIlsddols
ssydstsfls: 91% o MOKBE2 L WW jClsdo dzts?2 dBiSH
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Kirish.

Tabiiy tilni gayta ishlash (NLP) u
bel gi |l angan maol umot | ar mi gdor I goa b
i stedmol chibialrditroimognandaimi kr | ar ni t ahl
joylar/ovgatlar hagidagi fikmulohazalarini Google Map, Yelm boshqgalar kabi
mashhur il ovalarga joylashtiradilar.
ishtirok etishga undaydi va fogthnuvchi tomonidan yaratilgan fiknulohazalar
asosida istedbmolchilarga o006z e htlll.y o}

Tadbirkorlarga esa real vaqgt rejimida shaxsiylashtiriigan xizmatlarni tagdim etishda
yordam beradi.

Bundan tashqarirestoran sharhlari mijozlarning hissiy ehtiyojlari tarkibini
i fodal aydi va I stedmolchilar tanl ovi
Hozirgi vaqgtda fikrmulohaza yuritish, aynigsa, yugori manba tillari uchun chuqur
oo0rgani sh usuhl Beynn podbhl gggardaani ¢
[2. O6bzbek tili agglyutinativ til bool
maol umot!l ari mi zga k o 60 r anuloharzakarga aspstangan d
hissiyotlarni tasniflash muammoldrio 6 y i cha ol di n ¢3]. Shuldyl ar
gilib, ushbu magola uchun quyidagilarni hisobga olinadi:

A Restoran domeni ntinyg 6iud alr Inii kK aarhg
yaratil gan bool i b, u Googl e Xarddaal ¢
tod6pl anadi , bu yerda mahalliy milliy
Dataset katta xatol arni gool da ol i b t
sal biy sharhlarni o6z ichiga ol adi. A
ajratilgan 5 yulduzli fikrmulohaza usuliga asoslanadi, bunda 1 dan 3 gacha
madl umotl ar todpl amini sal biy va 4 d:
sharhlar ingliz, gi rgoiz va rus kabi
ul ar nirsizgolditishnbisiamadik, shuning uchun rasmiy Google Translate API
yordamida ularni od6ézbek tiliga tarjinm

A Datasetni ol dindan gayta ishlas
gadamlar URL manzillarini, tinish belgilarini vackik harflarni olib tashlashdir.
Ikkinchigadam TH DF al gor it mi dan foydal angan
yaratgandan soong ani gl i kni bahol as't
tooxtatuvechi S 0 0 z | [4;rKeyin, b& ésterming algeritnini g o
gool | adi k.
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O6zbek tilidagi
ot , si fat, son, f
yondashuvdan f oy
uning murakkabl i
imkon beradi:

o6zl arni elektron
[, kesi m, mayl , u
aI ani | adi .lekskddgnokoliva mn
[ bitta operatsiyani

T so6zni qgqodéshimchalarga bodl i sh;
T sod6zl ar ni mor fologik tahlil qgild@
Soonggi yillarda od6zbek tili algahur
oshirildi, jJjumladan Google Play il ova
yaratilgan hissiyotlarni tahl il gi | i s
oo0rta o0l chaml i gool da izohlangan n
mabl umot |l ar todopl ami I ngl i z t i[9 VYahabr a\v

shunga odxshash maqol a odzbek mat nl &
kategoriyasi asosidagi x U6$. GeanangikabtHolash n i

boohya cmadél umotl ar tod6pl ami sob6z juftl
ball ari, shuningdek, uning o6zbek -til
da sunoiy I ntell ektga asosl angan us
tendensiya mayj d , buni 00zbek t i | i d argtekturaga y r
asosl angan til model i bil affY]. odzbek ti
Ma 6! u mo TF-IDF Vectorizer
gayta ishlash
Restoran hagidagi I
sharhlarcorpusi o TF-IDF Vectorizer 1'rasm-
Tolervz:swa |—> osh mazali | Xizmat joy é N .
:> shahi | 087 | 091 0.23 0.12 e e TadQICIOt
° II Sfﬂtfl’:rvr‘:logljlb Shath3 0:25 0.‘105 0.;[27 0:78 é é d o i ra,S i
-9 tashlash é € € é e é
] ShahN | tixidf_1 | tixidf_2 | tixidf_3 | thidf 4 | & | thxidf_N
TFIDF Matritsasi |
«—— T
Machine learning Sentiment Deep Learning
(Mashinali @itish) tahlil (chuqur daitish)
Hizigliyadroga Sa@ ngramlarga Tezmatnli va Ko kanalli
asoslangan asoslangan tezkor matnsiz Gonvolutional
LDgisti(.: S.lpporl\(ector Reaurrent N’:?lN?rlk
Regressiya Machine NeJr(aFlell:‘l;work @
T\ T ——
| Sentimentqutblanish|
Tuygoul ar ni tahl il gi i sh sohasig
fikrlardagi farqgl arni hi sobga ol i sh
gi lishning turl:i usul l ari dan, mas al a

usullaridan foydalangan ishlar mavjud. Twitter, Reddit, Tumblr va Facebook kabi
mashhuriimoi vy pl at for mal arda mavjud bodl g
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Metodologiya.

Ushbu magol ada biz restoran domeni
oo0rgani sh va chuqur oo6rgani shga asos|
qildik (1-rasm)[8]. Ramkavekb r auzer yordami da madl un
i shlov berish (tozalash, too6xt-DFwenc hi
matritsasi yaratish9], [10], hissiyotlarni tahlil gilish uchun ML va DLni amalga
oshirishnidi[dfz ichiga ol a

> Y — llhomjon DadajonoKamolon Osh Marka}

/ ***** Tas.|5.0 | Env.|5.0 | Ser. |45

Servisni yaxshilansa yanada juda aj

Fikemulohazalar / gap yo'q. Juda maromiga keltirib pishirishadi. Bir kelinglar osh yeymiz do'stlar

asmlar

- g
2-rasm. Google platformasida restoran uchun fikr goldirish interfeysi
namunasi

Madél umotl arni yigodish.
Biz o6zbek tilida skanerl ash uchun
toopl amini kodri b chi gi s h dkemashdohtars kebi a y |

odatiy vyondashuvl ar o0o6zbek tiliga t«¢
sharhl arini toopl ashga garor qil di k,
fikr-mul ohaza bil dirishni yaxshi K tag@énr i s
todgor i, chunki o0zbek taoml ar i Mus
maml akatl ar i) booyl ab eng mashhur t
Kaliforniyaning aksariyat shaharl ari
bodl gan r e sh osan.aBiz|Teshkentdagi barpha sahalliy restoranlarni
Google Xaritalardan koorib chigdik. E
ega bodalgan 140 dan ortiq URL -rasmada z i |
kodrsatilgan barchatd ineahil cmogdimadai Gob
gar shi vV a DDOSga qgar shi siyosatl ari |

yigdi shda madl um chekl ovlar mavjud.

umotl arni oldindan gayta 1ishl a:
umot | ar todpl amini t e k s hmatnlars h d
todplami qodlda twuzatish talab qgiling
nomi eslatmalari, URL manzillari yoki maxsus ilova nomlari kabi boshqga
ahamiyatsiz kontentdan i borat sharhl a
(asosa rus va badazil ari i ngliz tilida)

Ma & |
Ma @ |
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yor dami da tarji ma gi Il i ngan. O6zbeki s
foydalanishsala, eski kirill alifbosidan foydalanish, aynigsa, kattalar orasida bir xil
darajada mashhyii2]. O6sha izohlar kiril!]l al i f L
transliteratsiyasi vositasi yordamida

ebtibor garatish wuchun sharhlarimizd
tashl ash ushaanl aroioxit ag d 6 HDFaTkimkchastdidsid e |
teskar. hujj at chastotasi) yordami da
avtomati k aniglashning tavsiya etil g
prefi ks va qoo6os6hzi mhcahjanhianri tkuaf nmayyltii rsi s h
bool gan asos yaratish vosi t masikgagigam ay
so6zI|l arning kombinatsion yondashuvi da

Bahol ash. Todéplangan yangi maodl a mot
baholash uchutrain-setvatestsett o 0 pl aml ari ga bool i nadi
va o00qitish uchun, testset esa quri
Maol umot ni tozal ash jarayonidan sodng
bodl adi

bu yerdacbxususiyat vektorlarini vapizohli teglarni ifodalaydi:

aohEh @123 ..0 1)

w EEHEI F1,23, .0 (2
O vad mos ravi shda ko oOr kubusiyathvektpiinedh | a
uzunligiga teng. Keyin biz har bir xususiyat vektosi uchun TFIDF ballarini

hi sobl aymi z, bu esa soo0zl arni ol i sh
sobzning chastotasini va sharhlar ora
Barchadplarning yakuniy natijasi siyrak matritsa sifatida aniglanadi.
o 48&&FD) A& @®1,2,3,..0 (3
Mashinani oo6rganish algoritmlar:.

Ed@ pfp A@ba
Q@ h EVE pEETAEé
Qb REWE p OAl AEN
Logistik regressiya modelii b u tasnifl ash al gor i
eksponentsial va log chizigli funksiyalari bilan mashhur. U dikret giymatlar bilan
ishlaydi va har gqanday real giymatfunksya O va 1 ni koor s a
gili sh shuni kodérsatadi ki, sharhlar (

OUd

Natijalar va muhokamalar.

Ushbu bodlimda tooplangan hissiyot
gool |l ani |l amlii gaar gnasihsmava chuqur o00r
holda baholash jarayonida olingan natijalarning batafsil tavsifi keltirilgan.
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Tajriba natijalari
. . Accuracy Recall F1 Precision
Madel nomlari Sentiment % % % %
Logistik regressiya ljobiy 88 98 93
( s 0 6 asoslangaran : 89
gramm) Salbiy 88 67 74
Logistik regressiya ljobiy 87 51 92
(belgilarga asoslangan n : 87
gramm) Salbiy 83 97 64
Logi sti k r eg lobiy 95 95 92
belgilarga asoslangan n Salbiy 90 89 90 91
gramm)
1-jadval

Yugorida gayd etilgan baholashning umumiy eksperiment natijalari amalga
oshirildi va natijalarniyj adval da kodéri sh mumki n.

Xulosa.Us hbu maqgqol ada biz od6zbek tili
maol umot | ar t o,8plD & sharh,iijobik yold sakiw yordiglak bilan
izohlangan, u Google Xaritalardan poytaxt Toshkentdagi barcha restoran

profillarining URL manzillaridan foyd
yulduz reytingi sifatida belgilangan. Keyin biz ago modellarimiz anigligini

oshirish uchun maol umot!l ar toopl ami
bosqgichl arini gool |l adi k. Madl umot !l ar

so06z v a -glamrmlagiibilam Ipgistik regressiya modeli yordamulangan.
Yaqin kelajakda biz restoran sharhlarini amaliy darajada samarali tahlil gila oladigan

kooproq madél umotl arni toopl ash orqgal
Shuni ngdek, maol umotl ar ni bool i shda
ooquv eksperimentlarini bahol ashning

olib borilmoqda.
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MATNLARNI NG O6XSHASHLI GI NI TAHL

Bozorov Obid
Mirzo Ul ugdbé®ekb emloims t
Milliy universiteti
bozorov.obid@gmail.com

Annotatsiya.Us hbu i shda harfl ar chastotal ar
gi lingan. Chastotald tahl il usul i yor
aniglangan. Shuningdek, ochig matnlarning moslik indeksini aniglashning algoritmi
taklif etilgan.

Kal i t chastotalitahli, harflar chastotasi, matematik model, moslik indeksi,
o6zaro moslik, tabiiy til

Abstract. In this work, the use of lettérequencies in text analysis is studied. Using
the method of frequency analysis, the compatibility index of Uzbek texts was
determined. Also, an algorithm for determining the compatibility index of open texts
is proposed compatibility index of open textashalso been developed and
implemented programmatically.

Key words: frequency analysis, letter frequency, mathematical model, compatibility
index, interchangeability, natural language.

¢ dedzts Is Qly O dzdzts 2 tcOB SISy dL EZYyoOjlsmw dhi sd
sjCMisO. [ jlHtsd YyOfmsslsdtsets O0dOddL O
Isj S Mistse . vOCYd HtjHA)yjdz OdzectsttdIlsdy st
slsCter Isr a IsjSmsse. RdzHj M Mtse di3f Misd dzsMmis
d tjOdzdL o 0dz § tetsG tc O©dzd3dzts .

sdzt Yyj or j ypdpsas@:dzr 2 OdzOdzdL, YOfmlstsisdatsmls
BsHjdz, dqdeHj S Mtseo g MisddiisMmisd, oL Od @BsL

Hozirda axborot himoyasi tizimlarini ishlab chigishga va ularni

takomill ashtirishga a |l o hiildtiarninge @xbordd o r
tizimlarida davl at sirl ari y o ki gonu
etuvchi maodol umotl ar , shuningdek shax

ulardan ruxsatsiz foydal ani shni engial ol «
maodél umotl arning noqonuniy chiqgib ketn
gonun va hujjatlarida zarur dasturiy va tashkiliye x ni k chor al ar Kk«
belgilangan. Shularni hisobga olib, davlat tashkilotlarida konfidensial axbariotla
ruxsatsiz chiqgib ketishini bashoratlash va bartaraf gqilishni hozirgi kunning
dolzarbomu a mmol ari dan biri sifatida edtirc

Harflar chastotalari va ularning matnlar tahlilida g o 6 | | aNatndlagis h i
har f | alarningghagotagnatnmuallifi va matnningegishli sohasbilan bir-
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biridan farglanadi. Shuningdek, muallifllik ishlarini aniglashda muallifning yozish
usul | ar i tahl i1 yordami da har f |, b i
gap uzunlikarini hisoblay olishlari mumkin va bu usul bilan matnlarning mualliflik
huqugqgi ni hi moyal ash wuchun ham i shl at
chastotaini k o ¢ pbklgiliomatnlartahlili orgali hisoblash mumkin. Zamonaviy
hisoblash tizimlaridandy d al ani s h orqgqal.i katta ha
gilgan holda kerakli aniglikdagi natijani olish giyin hisoblanmaydi.

Faraz gilaylik, A=(a,a,...,a,) alifbo belgilari Z_ halgadan olingan
0,L,2,.m- :ragaml ar bil an r aqgaml N nagadalifbob o 6
belgilardandan ibora)z_(=(y1, Voo )matn beril gan bool sin

T a 6 r X -falifoo belgilaridan tashkit o pgan ma XaAmatmong | s i
moslik indeksi deb:

Tof(f -1
I (X 1
(X)= 6_11 n(n- 1) (1)
tenglik bilan aniglangan giymatga aytiladi [9].
Bunda, Xitahl il gilingan ochig matnl a

f. - alifboningi - belgisining matndagi uchrashlari soni;

n- matndagi barcha belgilar soni;

m- alifbodagi belgilar soni.

C# dasturlash tilida yaratilgan dastur yordamida 121 millionga yaqgin
bel gilardan i borat o @)aisoblash formdlasi gordgmidao c

tahl il gilib chiqgildi va quyidagi n a
lozpec=0,07169894q i y mat i ga teng boodl di. Usht
boshqga tillarning moslik indeksi (bil a
jadval).
1-jadval
Til Rus tili In_g_liz Oézbekl_tqliyan ngmis Eransuz
tili tili tili tili

Moslik indeksi| 0.0553 | 0.0644 | 0.071698945 0.0738 |0.0762 | 0.0778

Hi sobl ash natijalaridan shuni ani ql
tilga oidliagini avtomati k ravishda ar
belgilari chastotalari aniglash talab etiladi.

Berilgan matnning gaysi tilga yaginligini aniglasichun quyidagi giymat
hisoblanadi:

X =4 nk 2)
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bunda:n - tabiiy tilningi - harfining chastotasi kioor gani | a\y
matnning i - harfining chastotasim- alifbodagi belgilar soni.

Ushbu usul orgali matnning qaysi tildaligini aniglash uchun matn uzunligi
yetarlicha katta bodl i shi ker ak. Aga
matnning chastotxarakteristikalari tabily tilning xususiyatlaridan farg qilishi
mumkin.

Amaliyotda konfidensial axborotlarni ruxsatsiz chigib ketishini oldini olish
tizimini aylanib odétish uchun matndac
holda olib chigishgaui ni shl ar bool adi [ 3] .

Faraz gilaylik,berilgan A=(a, a,...,a,) alifoo belgilaridan tashkil topgan

X =(Y Yoo ) VA& Y =(Y,, V,yeor, Y, ) Matnlarning qaysi tilga yoki sohaga
yaginligini aniglash uchuma t n | a r nmoslilgindeks lasoldanadi:

a fi fil
MI(X,Y) =42 —— (3)
nn

bunda, X,Yisolishtirilayotgan matnl ar |

f.,f - solishtirilayotgan matnlarning- belgisining matnlardagi uchrashlari
soni;

n, n - solishtiralayotgan matnlardagi barcha belgilar soni;

m- alifbodagi belgilar soni.

Chastotal. tahl il usul i niymoslildiadeksid a
hi sobl ab chiqgilishi axborot tizimlar.
avtomatik aniglashning imkonini beradi. Shuningdek, konfidensial axborotlarni
ki ber xuj umchi tomoni dan matndagi sl 00:
orgali ruxsatsiz olib chigib ketilishini oldini olishga xizmat giladi. Shuningdek, ochiq
matnl arning oo0xshashligini ani gl ashn
dasturiy tadminot matnl arMat ns$arns hgi
o6xshashligini aniglash tizimini yara
axborot resurslarini i1ishonchli himoya

Foydalanilgan adabiyotlar:
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O6ZBEKCHA MATNLARNI HI SSI'Y TAHLI L
LEKSIKONGA ASOSLANGAN YONDASHUV

Allanazarova Sabolat Yusupboyevna
allanazarova.sabosh@gmail.com
ToshDOOTAU tayanc!

Annotatsiya. Axborot asrida ijtimoiy tarmoglardan foydalanish orqali
mijozlarning xizmat sifati, brend yokma hsul ot | ar vV a hod

munosabatl arini oo0rgani shga asosl ang
onl ayn sharhlar yor dami bilan turli
maqgsadida qodéll anil i shi manifadigam bir nddhas s
yondashuvlar mavud. Ushbu maqolada emotsiekgpressivlik jihatidan hissiy
baho ifodalovchi sodézlar lugodatidan f
tahl il usul i koorib chigiladi

Kal i t :Bissigtahlil,ajtimoiy tarma, sharhlar, mijozlar fikri.

Abstract. In the information age, research based on the study of customer
attitudes toward service quality, brand or products, and events through the use c
social networks dominates. With the help of such online reviewanibe used for
the aim of studying the opinions of costumers in various fields. There are severa
approaches used in sentiment analysis. In this article, we will considered the metho
of lexicon based approach, using a dictionary of words expressing eatotio
expressiveness.

Keywordss senti ment analysis, soci al n

O dzdztslsOydw o j¢ ddWtstedzOydd ftoj sB dzZOH O
22O dLbEkyd ddd tilsdash jdzdw Cdzdj dzlsse ¢ € Ov
fMse " Isdw g3 f tshsdHimise G&dgd "d Mfsyd Odz? dz' = M J k
s dzdz@Bdz stetso dBsy dets kL dzOls! dsdzy dzd 4 & dzd 4
OdzOdzd L § ZOMmstetsj dzd?2 dMfsdz? LEzjlsmw  daj M
tcOMMdBzOIstcd o O Ismw BBj IstsH L sy d sdzOdz! dzts G ¢
d Y sddzd jsdg OMdztse OtcWw MmMdztse , 9r O O hda 1
Lted dzed Vv {1 a3 fdfnsdedh fifigtse dzts fls d .

sdzt yjor j: MG L IstsdzOdz! desfmils: , MtsydCcC
Cdzd j dzlstso .

Mijozlarning mahsulot yoki xizmatlar haqgida ganday fikrda ekanligini
tushunishbznesda har doim eng muhi mlari da
foydaluvchilarining xizmatl ar va mah
gi zigi shga oo6chligi va bu fi krl arga ¢
garatilgan biznes tdbai NLP sohasi bodédl gan hissiy
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gatoriga gqoo6shdi . Katta maol umotl ar d
va munozaralari internetda kuniga behisob aylanadi [1]. Bunday katta hajmli
madl umot !l ar ni a qavivly daaniflashaesathsavsun gilganimizdek,
murakkab vazifa. ljtimoiy tarmoqdagi tizimga solinmagan matnlardagi hissiyotlarni
avtomatik ravishda tahlil gilish uchun sentiment tahliliga ehtiyoj bor. Sentiment
tahlili (ST) - yozma matnda ifodalangan fl&rni migdoriy jihatdan baholash va
turkumlashtirish jarayonidir.

ST uchungodlanilishi mumkinbodganilk yondashuv leksikagaasoslangan
yondashuvbodib, u ikki xil kod&inishda namoyonbodadi. Birinchisi| ug dat g
asoslanganikkinchisi esakorpusga asoslangan yondashuiir.

L u g @soslanganyondashuv. Lugdbatga asosl angan

gooyasi Al autyngdoaun ihfiosd al ov c hi soo6zl arni
bazasidan foydalanishdir. Har ganday tilda ST tizimini ishlash ¢higghun asosiy

vazi f a b u hi ssiyot | eksi koni di r . Bo
(masalan:yaxshi, yomon, ajoyib, gimma) asoslani b wul arni
yigail adi [ 2] . Dastl ab, bu boshl angadi
so6zIl ar i yetarl. [ 3] . Keyingi gadam |
antonimlarni I zIl ash orqal.i toopl am
foydalanishdirResur sl arga boy ingliz tilida

SentiWordnet [4], Serticnet [5], NRC Emotion Lexicon [6], General Inquirer
[7], AFIN [8], Wordnet-Affect [9], Opinion Lexicon [10], Subjectivity Lexicon
[11], So-Cal [12], Micro -WNOp [13], SentiSens¢14]) mavjud.Boshga tomondan,

o0zbek til i r e tissiyosléksikonlari koairoha ishlab chigilmmagani. b
Bunday | ugodatl ar goolda va yarim avi
mumekin.

Lugoatl ar ni gool da i shl ab chiqgi sh
tilshunos mutaxassislardan tarkib topgang@umz ol ar i t omoni dan
bir nomzod so6z (bunda ot, fedl, sifa
eti ketidan oo6tgach, barcha tomoni dan
Baodzi birl ikl ar e s ahumkichargim dunysrh turliclmawabld i n
gi ladi va tasavvur doirasi turlicha b

Mavjud leksikonlar orasida SentiWordNet (SWN) eng keng targalgdib po
chunki u har bir sinsetga tayinlangan obyektiv, subyektiv va salbiy uchta belgining
birlashishi hisolanadi. Bundan tashgari, har bir sinset ragamli ballar yordamida
belgilanadi, bu endi hituyga todiq so&ning azi emas, balkis@ ni ng ma b
bilan bogdligligini koGsatadi. Bundan tashqari, bir vaqgtningida ijobiy va salbiy
sinset ham hisobga oldi. Bu muhim xususiyatlar SWN ni boshga leksik
manbalardan farqgi hisoblanadi.

Har bir soha (xizmat koor sati sh, m
i Xtisoslashgan | W@adatumamgsyg mulgtoaij | @mo o
ularishjarg oni da ani gl ani shi va tool dirild@

bodl i b xi z ma tBuning dabalsi Bhundakiuharkoir hissiyot atamalariga
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tegishli hist uy g 6 ul dJOBIY :sévinan,smamn(niyat, ishoncBALBIY :
norozilik,uwgfmvat baddd beril adi, bu soa
darajalarda ballni hisoblashda yordam beradi.

Korpusga asoslangan yondashus i nt akti k va semant
chigishni 0 0 20 Gi zci hdi agna kool rapdui s. g aCsGakilmdadi a n

soo0zl arning chekl anganl i gi sababl i I
kamroq. Biroq ushbu yondashuvdan foydalanish turli sohalar va kontekst mavzusig:
xo0s lugodatl arni shakllantirishga yord

A Pos tegging usuli (har bir so6z

A Har bir tokenga hissiy ohangiga garab alohida ball beriladi;
A Gapning umumiy qutbliligi hisoblanadi
Birinchidan, sharhlar oldindan gayta ishlanadi, ular tuzatiladigan jumlalarga

bodl i padil adagi har bir sodzni bel gi |
(POS) usul i gool |l anil adi . |l Kki nchid
tuzilishiga asosl ani b, gapning quthbli

ol i sh bos g iBedap talkabidagiGboraldrra tdnib olish imkonini beruvchi
aspekt hisoblanadi. Oxirgi gism goidaga asoslangan modul yordamida jumlalarni
obyektiv yoki subyektiv tasniflashdan iborat.

Leksikaga asoslangan yondashuv asosida subyektivlik tahlili ham amalga

oshiriladi. Bu tahlilda har bir mat n
subyektiv yoki obyektiv birlik ekanligi aniglanadi. Subyektiv gapda hissiyotni
i dodal ovchi sob6z gatnashgan, obyekti:
bodl adi
ID Gap Hi s s i y ot Subyektiv/Obyektiv
S1 | Yer quyosh atrofida aylanadi - obyektiv
S2 | Men kecha telefon sotib oldim - obyektiv
S3 | Juda shinam joy. Avvalo, uninp shinam, yoqimli subyektiv
atmosferasi yogimli.

1-rasm. Subyektivlik tahlili n a 6 mu n a s i

Yuqgoridagi 3gapdashinam vayogmli so o6z 1 ar i bu gapn
topilishiga asos bodl gan.

Tadsirchan madno booyi cha dasyildaabk
tadbsirchan sod6ézl arning madnosi tetarafy c h 1
booyicha oo6zgarishini aniglashdan bos

Sentiment (hissiy) tahlilda tadgigot obyekti sifatida restoran sharhlari,
mahsul ot yoki brend sifati, xizmat ko
sharhlar olinishi mumkin. Ijtimoiy tarmogdasharhlar kulgich (emoji) va jargonlar
bilan toola bodélganligi sababl i, ul ar
| eksi ka kerak boodl adi . Senti ment tahl
sezgir va tasniflashda turlicha talgin gdidi. Shu sababli, tasniflashda ixtisoslashgan
|l ugdatl ardan f oy dal Restaramlar sharhlaridaanthygpaez vau
yogoli sochig kabi sodé6zl ar salbiy mabd
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u odatda bu joyda salbiy baho sifatida bahathnShubhasiz, matnlardagi bunday
yashirin jihatni tahlil gilish alohida ahamiyatga ega.

Hissiyotlarni tahlil gilishda turli darajadagi vazifalar mavjud. Asosiy varifa
berilgan matnda bildirilgan fikr ijobiy/salbiy yoki betaraf qutbliligini aniglash.
Qutbliik Tber i Il gan gapning ijobiy yoki s al
Biroz murakkabroq vazifa esa 1 dan 5 gacha bo'lgan shkala yordamida matnda
hissiyot darajasini hisoblashdir, bu yerda 1 giymati eng salbiy, aksincha, 5 giymati
eng ijobiyn anglatadi.Yana bir muhim masalama 6 1 um bi r j uml a

modi fi katorining doirasini anibg yaag h |
telefonning dizayni menga yoqadigan e
ega jumlasidaemasfagat yogdi gan so006zi g aiziqare gioDzli in i
gut bl anishini oo6zgartirmaydi

Google Mapilovasida® z bek restoran va oshxon
tegishli yulduzchalar bilan belgilangan. Bunda biz 5 yulduzli sharhlarda ganday
i jobiy sbdutahal il ggylhuar hda qganday sal

mumki n. |l  ovani ng kamchil ik tomoni ,
ijobiy/salbiy sharhlarga ajratiimagan.
Modifikator Quitblilik
cheksiz + ijobiy
juda + ijobiy
bagooya + ijobiy
mukammal + ijobiy
todl i g + ijobiy
kodp + ijobiy
benihoya + ijobiy
behad + ijobiy
zoOrgoa - salbiy
bazoor - salbiy
arang - salbiy
deyarli - salbiy
biroz - salbiy
picha - salbiy
2-rasm. O6zbek tili da maifikatalaring mu mil
gi sqacha roodoyxat.
Norasmiy ti | birl i klari, shu [ uml
ijtimoiy tarmoq _ foydalanuvchilari t o moni d an 00z xabar
uchungo 6l | amiglh adi .t il kul gi chl ar va | a
uchun leksik manbalar bilarayx s h'i t a 6 mi-chd ,a nogéaznb ebko 6tlislai
bunday manbal arga muht o] va o006zbekcha
toésginlik qiladi. Va aksincha, ]t

manbal ar koo6p uchraydi
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Xulosa. Interret ni ng paydo bodl i shi ma h s u
siyosiy fikrlar kabi mavzul ar booyi ch
eshiklarni ochdiO6r gat i |l gan resursl ari kam o008

|l i ngvisti k tadomonot manbal ariga mu
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MATNNI AVTOMATIK TAHLIL QILISHDAGI MUAMMOLAR

SuyunovaMalika Odil gizi
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Kompyuterlingvistikasimutaxassisligi
2-bosgichmagistrantj
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Annotatsiya. Bugung i kunda Kkorpus l i ngvi s
amalga oshiriimogda. Ushbu magqolad@rfologik analizator yuzasidan gilingan
i shl ar, mat nni avtomati k tahlil gi | i s
va omonim sobdzlarni korpusda farqgl ash
muammol ar va ul arni ngtlagiechi ml ar i haqi
Kal it s lorpus,| kampyuterli grammatika, kompyuterli semantika,

morfologik analizator, omonimlar, grammatik omonimlar.

Abstract. Today, there are many woik being done in the field of corpus
linguistics. This article discusses the work done on the morphological analyzer,
automatic text analysis, problems in the analgsixess, the issue of distinguishing
multi-meaning and homonymous words in the corppsblems related to
grammatical homonyms and their solutions.

Keywords: corpus, computer grammar, computer semantics, morphological
analyzer, homonyms, grammatical homonyms.

bBMStcOCs@z Bj csHAW N dzgd?2 Hjde 9 HJIsMW
Cotof kdeIlsatddec o | HObbS?2 MisOl! j tcOMMNBE

f8 W sdzseduyud MEis®Bz OdZOdkzdL Osstelz, Oolsts
ftesyj MMy OdOdzdL ©, ftsBdz BO tOL dzd yJ ded W
¢swfizy, fwsedj B, MeWL OddatBPazdn o 6 PLBE
teg " j dad W .

sdzs yj or j Cfipdetydz@n;, CEd3f + ¥ Isj tedzOW G t6 O d3C
fd d3O0dzlsd & O, Bt sdizse d yd m& d2 OdzOdzd L Ols
ts d3ts dzd 3" .

Kompyuter texnol ogiyal ari da mat n

tilshunoslik sohasida tadqgigotchilar matnni bir tildan boshga bir yoki bir necha
tillarga avtomatik ravishda tarjima giluvchi, matnni morfologik, sintaktik, semantik
jihatdan avtomatik talli qi | uvchi |, mat nda 1 shtirol
kodrsatuvechi va boshga shu kabi dast
borishmoqda. Xorijda bu kabi ishlar keng migyosda amalga oshirilib,-katta
hujjatlar matematik metodlar asosidahlil gilinmogda. 195illardan boshlab
mat nni avtomati k tahl il gi |l i sh body.i
kodpchiligi kodp i shlatiladigan at ams
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ustida olib borildi. Bu vagtning tejalishiganis o n tomoni dan
kamchili klarning kamayi shiga olib kel
sarflab qgilingan ishlar, endi tez fursatlarda inson agli yordamida yuzaga kelgan
dasturlar yordamida samarali natijalarga erishilmogda. Shu lmiangatorda,

axborotqi di r uv ti zi mi da -tkoidrgiagtrmmal sahi i It o
imkoniyati kengaymoqgda. Bugungi kunda matnni texnik tahlil qilish borasida
yaratilayotgan i shlar asosan quyi dagi
2020:%]:

1. Kompyuterli grammatika
a) kompyuterli morfologiya
b) kompyuterli sintaksis

2. Kompyuterli semantika

Mat nni avtomati k tahl il gi Il i shda,
odtzida |jamlagan | ugdat fondi muhi m
madani yati, gadriyatl ar. va fi krlarir
gilinayotganda bazaga kiritilgan | uga
eng keng tarqgalgan va yaxshi samdigaa b
misol sifatida avtomatlashtirilgan kontent tahlilini keltirish mumkin. Bu tahlilda tez
tez ishlatiladigan sodzlar chigarib t
kodrinishga qadar kesi b tashlanadi va

Mor fologik tahlilning wvazifasi ma t
mansubl igini avtomati k tarzda mu-ayy

grammatik sinfga tegishliligini aniglashdan iborat. Rus tilida formal morfologiya
rivojlanganligi sababli bni amalga oshirishning keng imkoniyatlari mavjud. Ingliz

tilida ham algoritm nisbatan oddavy:
mor foanali z dasturlari (tegger) matnd
oladi. Rus tili matnlarining morfolgik analizini amalga oshirish uchun A. Zaliznyak
grammati k l ugdatining kompyuter ver
mor foanal i zi Myul | er grammati k | ugaat
mor foanali zini y ar at ikis morfotogily analizniassnalga s h
oshirish uchun f or mal gr amm&tsicksa 9 @ a
2020:37].

Mat nni avtomati k tahl il gi i shda Kk
kodp maodnol i sodzl ar , omonim sodzl a

kompyuterda aniglash eng dolzarb masalalardan biridir. Chunki inson agligina
sodzni ng qay s ianinmmath mazdaniddn &dlibackicbtagiglay oladi.

Buni kompyuter dasturlari orqgali amal
yondashuvliar keli b chiqgqgan. O&Gzbek 1t
tilshunosligida matnni avtomatik tahldi | i shda kodp madnol

omonimiya muammosini yechish, ularni teglash kabi masalalar kun tartibiga
godyil gan. Bu borada gator tadqgiqgotl a
AROdzbek til semanti k a n a monagefiyasidd n i
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Nt
polifunksional va omonim sobGzl arni K

chiggan. Bu nafagat morfoanalizatorda, balki semantik analizatorda eng qiyin
muammoni bartaraf etishga xizmat giladi. Omonimiya hodisasi qadimdanoq dolzarb,

keng muhokamal arga sabab boal uvchi mu
ganday tilning leksik boyligini tashkil etadi, Hir i r i bil an odzaro
tur i gadriyat hamda vazifalarni baj a
bir-biiga yaqgin yoki aksincha, zid madnog
yagin bodal masa ham, kod@Gri nibshii ,gas mak
Bunday sot@Gzl|l ar gur uhi tilning umumiy

grek tilidan oln g a n mu r a khdmodi b s 0 & zxphomaifi i vsano d e
ma 6 n ol ar nShu dilan birga, emomnldrir xil nomlar deb tarjima gilinadi

[1 2 dzv¥v d3t5,02021:53. . Sh. Rahmatul |l ayevning

i zohl i | ugdati 0 WWiar oxnolni imdb me maloan d a rs |
omoni miyada i foda pl ani y Bahragtultahev Sht, u r
1984.5.

Omonim hodisada yasama leksema va tub leksema, shuningdek, ularg:
grammati k maodéno i f odal ov c &digan sHaKliy teng ¢
kelish ham gamrab olinadMasalanterims o @ z stdar a k ¢ @ | | e kins e ms
leksema yasovchisining birikishi natijasida hosil gilingan leksemaning birlik, bosh
kelishik formasiga teng.

Anigroq bodal i shi uchum ,armiir aneah a
mumkin:

I1L.Nutgning bir qgismi yoki |l ugdatdag

2.Badzi mor fol ogi k xususiyatlar, m ¢

morfologiyali tillarda) farglanadi;
3. Bir-biridan fagat mazmun jihatdardarglanadi (bu holat semantik
farglanishda uchraydi@bjalova M., 2020:7]L
Bugungi kunda lingvistik jihatdan tadqgiqgotlar olib borishda til korpuslarining
ahamiyati katta. Chunki til korpuslari turli lingvistik topshiriglarni bajarishga xizmat

giladi. Tls hunosl i kning 11l k va odrta bosqgi
bodlishi, taraqgqgi yoti va yondosh h o«
zamonaviy lingvistikada uning korpusd
Sh. Ha mr oy emdek, tit karpusiieldktran dgudaubxonadan fargli ravishda
muayyan tilni tadqiq qgilish, o@rganis
matnl ar tod@&planishini nazarda tutadi

Matnlarni avtomatik gayta ishlash bir nechasbpi chga boé@l i na
biri mor fologi k tahlil bosqi chi hi sc
morfologik tavsif beriladi: lemmasi (asosi), kelishigi, soni, darajasi, nisbati, shaxsi
vahkMor f oanal i zning so&zl| armonimshatllarfbid o g
murakkablashadi. Omonimiyani aniglashning bir gator usullari aniglangan. Mazkur
usull arga tayanuvchi tizimlar o0z nav

1. Qodalda yaratilgan goidal arga aso
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2. Ehtimoliymodellar asosida yaratilgan va tavsiflangan korpuslarga
tayanadigan tizimlar.

3. Ehtimollik modellari va goidalarga asoslangan gibrid tizimlar[Abjalova
M.,2021].

Biz tilimiz tabiati va xususiyatini inobatga olib, ulardan foydalanamiz.
Omoni mlarning bir qgancha turl ari ma v |
Sh.Rahmatullayev tomonidan tuzilgan. Leksik omonimlarni Sh.Gulyamova
semantik analizatorda aniglash uchun filtr ishlab chigib muammoning yechimini
topgan. Omonimlarning yana r t ur i grammati k omoni n
grammat i k shakl | ar godshil ganda Yy uz:
manbalarda leksik omonimlardan farqgli ravishda grammatik omonimlar ham borligi
hagi da todaxtalib odtilgan.

Morfologik analizator semy oni da soo60zlI| ar t ur Kumg e
omoni mlar shaklan bir xil bodél ganl i gi
sababl i gaysi turkumda va qgaysi ma 0 n
Quyida grammatik omonimlarning morfoanaliaatjarayonida tahlil gilinishini
k o & r attpi/wnafcorpara.uz/uz/POSTag

[ S| ‘ [ Monografiya Dscpdi [ Kompyuter lingvistikasi = Monografiya. PhD. Abji ) Awcceprauya. Xampoet So'zlar bo'yicha izlash J Morfologik analizal
& - D m () | uznatcorpara.uz/uz/POSTagger

HalifTh Ha CTpaHULUE  BBTOMATHK Taxaun Her pesynkTatoe MapameTpel

e Morfologik analizator —[EEESEEENEEEREERTERNNEEEIE Q

&) v Morfologik analizator

&= Menyu

Matnni kiriting
= Tokenizatsiya Terim mavsumida mehnatkash dehqonlar hosil yig'ish bilan band bo'ladilar.
Peshona terim bilan ishlab topgan hagimni so'rayapman!

Lemmatizatsiya o .
Sovug havo badanimga o'tib terim junjikib ketdi,

= Morfologik analizator

7= Gapga ajratish

; Tizim mualliflari
e I zim hagida ma'lumot Foydali saytlar Kontakt ma’lumotlari
+ ToshDO'TAU sayti » Tel: +998 712814511
1-rasm. Morfologik analizatorga grammatik omonimlar ishtirokidagi gaplarning
Kiritilishi

Morfologik analizatorggrammatik omonimlar ishtirok etgan uchta gapni kiritdik(1
rasm) va tahlil gildik:
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e Morfologik analizator
@ Kirish

Birinchi gapdaterims o & z i

Ne So'z Lemma

1 Terim Terim

2 mavsumida mavsum

3 mehnatkash mehnat

4 dehgonlar dehgon

5 hasil hosil

6 yigiish yig'ishmog

7 bilan bilan

8 band bo‘ladilar band bo‘lmoqg

So‘z turkumi

Ot

ot

Ot

Ot

Ot

Fe'l

Bog'lovchi

Fe'l

O‘zak va qo‘shimchalar

{Terim}

{mavsum}-i-da

{mehnat}-kash

{dehgon}-lar

{hasil}

{yigish}

{bilan}

{band bo‘l}-a-dilar

2-rasm. Morfoanalizatorga kiritilgan birinchi gapning tahlil natijasi

rasm).

terim

Ot

ot ot

terim

rosita
ratish
imkinligiga
ra

vhum  Anig
ot

Tuzilishiga ko‘ra (Ot)

Sodda Qo'shma  Juft

ot

Ot nso@z chugkumioq

Morfologik analizator

Yasalishiga
ko'ra (Ot)

Takror Tub  Yasama

ot ot ot ot
+
Turdosh ot
Narsa/buyum Shaxs Inson
otlari otlari tana

nomlari  a'zolari
nomlari

Yasalish usuli (Ot)

Kompozitsiya  Affiksatsiya
{ot) (ot)

Predmetning
yakka/to'dasini
bildirishiga ko‘ra

Yakka  Jamlovchi
ot ot

Grammat i k

Haywvon  Ozig- O'simlik
va ovgat va
uning nemlari  uning
a’zolari gismlari
otlari otlari

sodz

t ur kK umi

-s | f

t a h drasm)i ni

Bevaosita
kuzatish
mumkinligiga
ko‘ra

Mavhum  Anig
ot ot

oOomon

Turdosh ot

Narsa/buyum Shaxs

otlari otlari
nomla

>

I m SO

Makon/maskan  Zamon  Diniy- Migdor  Faoliyat/jarayon

otlari otlari

ilohiy otlari

otlar

otlari
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4r asm. Grammati k omonim sodb6zning

Terim sodzi ot
1. Sodda ot
2. Yasama ot
3. Affiksatsiya
4. Yakka ot
5. Aniq ot
6. Faoliyat/jarayon otlari
Bunda morfoanalizatordeerims o @ z i barcha jihatdan
Keyingi gapning tabtdsml qgilinishini

9 Peshona Peshona ot {Peshona}
10 terim terim ot .. {terim}
11 bilan bilan Bog‘lovchi {bilan}

12 ishlab ishlamoq Fe'l .. {ishla}-b

i= stemming
= Morfologik analizator
13 topgan top

Fe'l, Ot, Sifat . {top}-gan
Y= Gapga ajratish
& Tizim mualliflari 14 hagimni hag {hag}-im-ni
%) Mulohaza va takliflar 15 so‘rayapman so‘ramoq Fe'l {so‘ral-yap-man

5-rasm. Grammatik omonim ishtirokidagi ikkinchi gapning tahlil gilinishi

terim
Ot
Tuzilishiga ko‘ra (Ot) Yasalishiga Yasalish usuli (Ot) Predmetning Bevosita Turdosh ot
ko'ra (Ot) yakka/to‘dasini kuzatish
bildirishiga ko‘ra mumkinligiga
ko‘ra

Sodda Qo‘'shma Juft Takror Tub Yasama  Kompozitsiya  Affiksatsiya Yakka  Jamlovchi Mavhum  Aniq Narsa/buyum  Shaxs
ot ot ot ot ot ot (ot} (ot) ot ot ot ot otlari otlari
nomla

+ + + + +

6-rasm.Grammatiko moni m sodbézning tahl i/l

http://compling.navoiyuni.uz/

201


http://compling.navoiy-uni.uz/

Alisher Navoiy nomidagi Toshkent AKOMPYUTER LINGVISTIKASI: +2f O ,ﬂ,
davl at od6zbek ti MUAMMOLAR, YECHIM, ISTIQBOLLAR 0 . B
universiteti Xalgaro ilmiy -amaliy konferensiya So & ﬂ

terim
fosita Turdosh ot
-atish
imkinligiga
ra
vhum  Anig  Marsa/buyum  Shaxs Inson Haywon  Ozig- O'simlik ~ Makon/maskan  Zamon  Diniy- Migdor Faoliyat/jarayon

ot otlari otlari tana va ovgat va otlari otlari ilohiy otlari otlari

nomlari  a’zolari uning nomlari  uning otlar
nomlari  a’zolari gismlari
otlari otlari
+ +

7-rasm. Grammati k omonim sodbdbzning

Ikkinchi gapda ham yuqoridagidek tahlil gilindi@rasm). Aslidaterim yasama
emas tb ot, oIiyaj'arayon oti emas narsa oti deb tahlil gilinishi kerak.

OITONOEIR dialls

16 Sovuq Sovuq Ot, Sifat {Sovuqg}
@ Kirish
17 havo havo ot .. {havo}
a Menyu
— 18 badanimga badan ot {badan}-im-ga
= Tokenizatsiya
= Lemmatizatsiya 19 o'tib o't Fe'l, Ot {o‘t}-ib
temming
20 terim terim Ot {terim}
orfologik analizator
Y= Gapga ajratish 21 junijikib junjikmoq Fell {junjik}-ib
; Tizim mualliflari
22 ketdi ketdi
W, Mulohaza va takliflar

8-rasm. Grammatik omonim ishtirokidagi uchinchi gapning tahlil gilinishi

Uchinchi gapda hanterims o @ z i y a s gamagon otifsifatdh tallila t
gilindi. Aslida tub, inson ta@m abdzo

Kodrinib turibdiki, avtomati k tahl/
ul ar ni t oadgar i kerakhrhasdlalardan binidis. Buning ubhanyesat ©
grammatik omonimlarni umumiy va xususiy birikuvchilarini aniglab olish va shu
asosda ularning semantik maydonini shakllantirib olish, barcha grammatik
omonimlar uchun model ishlab chigish kabi vazifalar kuhig@la turibdi.

Foydalanilgan adabiyotlar:
1. " Oditet=xj. o9 LB S bddzd dmsteWtsdztsedS Oda
Is O+ d3d daB&dbeEdit, 2020268.
2. | zdzv s O z . ELBJ S Isddzd Mmj d@zgOdzlsd €
OMmMsmMdzOted . [ ustEsE edd2d™2 02 1
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5. Elov B., Hamroyeva Sh., Xusainova ZNLP (tabiiy tilga ishlov
berish)ning vazifalari va zamonaviy yondashuviatDU, Filologik tadgiqotlar: til,
adabiyot, KOOI I m. 2022, 5

6. Elov B., Hammoyeva Sh., Elova D. Morfologik analizatorni yaratish
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NOMUHI M SO6ZLAR TUSHUNCHASI VA UN|

Mahmudj onova Gul shahno
ToshDOGOGTAU, lingvistikgsiy ut e
y 0 6 n a-kurssmiagistrati,
gulshaxnozmahmudjonova@gmail.com

Annotatsiya: Us h b u maqgol ada nomuhim so00z

ahamiyat.i hag.i d@r ssmonmazt iykurgaiidaldar ga a:
rodoyxati mustagil sod6zl ardan, yor damc
etiladi.

Kalit sotmham: soo6zl ar , semanti k ma
mashi nal i 00Qqi tamahst agtraa,mmaart a kmautsiukd , ma

sodb6zl ar .

Annotation: This article discusses the concept of stop words and its
importance. A list of stop words based on grammatical rules is developed from
independent words and auxiliary words and offeregbfactice.

Key words: stop words, semantic meaning, natural language processing,
machine learning, grammatical method, frequency, grammatical meaning,
document, auxiliary words.

Kirish. Nomuhi m sod6zI|l ar barcha till arda
boé6l magan sod6zI|l arga aytiladi. Kam mabr
madnoga ega bod6l magan yoki barcha ma
soO6zleadr iat al adi [ Madat ov X. A, Sharipo
mat nl ari dagi .mDastab hujattarnisgaytazshlash Ja gidiruv tizimi
algoritmlarini tezlashtirish uchun f ¢
oo0qitish kabi mashinal.i oorgani shni 0
vazifd ari da: maodél umotl arini qgidirish (IF
media platformalari , kl asterl ash va
Nomuhim sod6zl ar matnga semanti k madn
ularni olib tash ash madél umotl ar toopl ami hajn
madél umotl arni tez va oson qayta 1ishl e
tashl ash orqgal. hi soblash tez va mabodl
mumkin. Ularhech ganday mazna n | | ma 0 | u mpo aynigdae mama y c
tasniflash modellarida foydalanish yaxshi natija beradtl TBEF as osi da
matnl ari ni tasnifl ashda mat nga ol di
l emmati zat si ya gi i shdan ol di shlangaro mu
[Mahmudjonova G.U. TH DF asosi da o06zbek tild@i n

tilining milliy korpusi: muammolar va vazifalar mavzusidagi xalgaro ikaialiy
anjumani, 2023.25.03]
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Asosiy gism.Nomuhims 0 6 z1 ar huj j at ni etuychiknath t a
tarkibidagi soo6zlar bodl i b, ul arning
madél umotga ega emas,; faqgat grammat i k
nomuhim soo6zIlar tushirib qgqoldirilsa,

Matnning asl variantiF ar zandi ngi zga ertakl ar da
bir nechta savol bering. Agar bol a o«

giling va keyin uni gayta aytib bering.
Matndan nomuhim sodzI| ar o Farzéndirgiags h |

ertaklardan o6ging. Matn hagida savol
taklif giling, qayta aytib bering.
Nomuhims o 6z arini aniqglash usull arini

1. Grammatika qoidalariga asoslanib
2. Statistik usullar.
Ushbu magol ada grammati k qgqoidal arg

nomuhim soo6zlar taklif etil adi
Nomuhim soo6zIl ar rodyxati, asosan, r
miqdord ar aj a, sabab, maqgqsad ravi s htaglid, ol 1
undov sod6zI|lardan tuzilishi mu mk i n. S
taodsiri kam bool adi , yaodoni gapda gr a

Quyida barchasi misolar orgali tushuntiriladi.

Nomuhims 0 6 z|l ar
(mustaqil
soo6zl)argdan

Ravishlarning
ma'no turlari

Sifat darajalari

Orttirma

Migdor-daraja,

Belgilash,
sabab magsad

bo'lishsizlik

Ozaytirma Gumon, so'roq Kishilik, ko'rsatish

/ J

Allakim, kimdir,
allagaysi, gaysidir

Men, sen, biz, siz, u

Ko'p, oz, gisman
ular B q

Barcha, bari, hamma

Juda, eng, g'oyat

Sal, picha, ozgina

/ / > / / J/

Hech kim, hech

Bu shu, ana, mana Atay, ataylab, noiloj

qaysi, hech bir
1) adval. Nomuhim sood6zl ar r ¢
Predmet, narshuyumni ng bel gi si ni bi | diri
j avob bool uvecechi Ss006z t ur kumi si fat
medyoridan, ortiq yoki kam dar aj ada e
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Sifat darajalari Xil: oddiy, giyosiy, orttirma daraja. Leksik usul bilan hosil gilingan

sifatning qiyosiy va orttirma daraj al
1 | Qiyosiy daraja sifat ishtirokBe mor ni ng s o g &dlyaxghd
etgan gap
2 | Qiyosiy daraja sifatishtrok Be mor ni ng sogol i gbo
etmagan gap

Yugorida berilgan gapni orttirma daraja shakli bilan kelganda:
1 | Orttirma daraja sifatBemor ni ng s og @loioy égaksti
ishtirok etgan gap

2 |Orttirma daraja sifatBemor ning sogoligoi
ishtirok etmagan gap

ot, sifat, son, ravi sh oo6rnida qobo
ul arning vazifasini bajaruvchi soo6z
uning belgisi va miqdorina n gl at maydi , bal ki fagat
gilish uchun xizmat gil adi. Ol mosh ga

Gapda olmoshlar aniglovchi vazifasida kelganda, gapda ularni tushurib goldirish
mumKkin.

1 K o 0 r soémoshisisihtirok etgar Bu galam juda sifatli.
gap

2 Kodr sati sh ol Qalam juda sifatli
etmagan gap

Gumon, bel gil ash, bodélishsizl ik, k
booli b kelganda nomuhi m s o &ayfulmayeva.R,0 0 )
Mengliyev.B va boshqgal ar, Hbeg.i gi o00zb
1 Belgilash olmoshi ishtirok etga Gaplaringiz barchasi
gap yol gdon
2 Belgilash olmoshi ishtiro Gaplaringi z
etmagan gap

Ish-harakatning, holatningp el gi si ni , bel gining b
tur kumi ravi sh deyi l adi . Ravi sh mc
febll arga bogdél ani b kel adi, hol vazi f

migdordaraja, sabab, maqgsad ravishlarimhan o muhi m sodz !l ar v
mumkin.

1 Migdor-daraja ravish ishtirok etgat Otabekk o dsplardi
gap

2 Migdor-daraja ravish ishtirok Otabek ishlardi.
etmagan gap
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Yor damc hi soo0zl ar turkumi ga k o6 ma
Yor damc hi soo0zl ar mustaqil (Il eksi k)

iodalash uchun xizmat qgiladi.

Nomuhim

sodbzl ar
(yordamchi
so6zl)arfdan

Ko'makchi l Bog'lovchi

g : Vazifadosh ] : Vazifadosh .
Sof ko'makchi il Sof bog'lovchilar bog'lovchilar So'z yuklamalar
Uchun, sari,
gadar, bilan, Bo'ylab, yogalab, Va, lekin, ammo, i E:ﬁ;tkihﬁgg’
singari, orgali, garat biroq, lek misél |
sayin
o > - o Y
2-j adval . Nomuhim sodbézl ar (yor

Gapda vosita, magsad, sabab, vaqgt, makon kabi sintaktik munosabatlarn

I fodal ashl aohdnggondsoozl ar kodmakchi
bogodél anib kelgan so6zdan keyin kelib,
kabi munosabatni i fodal ashga xi zmat
koomakchi 2. Kiodbampik cho 6w aizfidraksi onal
1 Sof k 0 6 ma k ¢ h i Chapga burilingkeyint o 6 g 0 r i
gap
2 Sof koomakc Chapga buriling,
etmagan gap

Qooshma gap tar ki bi daogil akdbaddangaipl

Xxi zmat qil adigan yordamchi sodzl ar bo
garab yakka bogdél ovchilar va takrori
vazifasiga kodra esa i kkihtxiirluvbcohdil abdoi
[6].
1 Yakka bogol ov c Onamvasinglimga gul oldim.

gap
2 Yakka bogd !l o\Onam, singlimga gul oldim.

etmagan gap
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Xuddi shu gap takroriy bogod6l ovchi |

1 Takroriy b o g 6 Ham onamga,ham singlimga gul
etgan gap oldim

2 Takroriy b o g 6 Onam, singlimga gul oldim.
etmagan gap

Mat ndan teng va ergashtiruvchi bogdéd
madébnosi deyarli o6zgar maydi
Ayrim so0zgyo&hi malpgamaodno i fodal e
yor damchi S00z yukl ama deyi |l adi . Y
holidagi yuklamalar:
-chi, -a (ya), -da,-u (-yu), -oq (yoq), -gina ¢kinarq i na) : b) s
yuklamalar: axir, fagt, xuddi, nahotki, hatto, hattoki[6].
1 So00z holi dagi Axir, kelaman degandingiz
etgan gap
2 So0z holi dagi Kelaman degandingiz.
etmagan gap
Yuqoridagi misoll ardan koor i nsiobd zt!luar
bodl a ol adi
Fi krning voqeli kka munosabatini b i
Modal so6zlar madédno jihatdan quyi dagi
1. Fi krning aniqligini, realligini
Ss00zsi z
2. Fikrnip t axminligini, gumonligini, n
ehti mol , chamasi, shekill i, aftidan,
3. Fi krning o6zaro munosabatini vV a
fikrga bogoliqligini b i had masalad,i jymladard e n
chunonchi,
4. Modallikni ifodalaydi: lozim, mumkin, shart, zarur.
5. Tasdigni bildiradi: bor, mayl i,
6. I nkorni bildiradi: yoo6q, aksincl
7. Afsuslanish, ajablanishni bildiradi: afsuski, attang, ajabo.
1 Mo d a |l isHirokd etgan Demak, ertaga natijalar ani
gap bodl adi
2 Mo d a l so006z E, Ertaga nati|j
etmagan gap
De mak, nomuhim soo6zIl ar roodoyxatiga |
undov soo6zl arni h a mkintishmuntkihm s o6zl ar q
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Hisshayaj onni , X1 tobni bil dirishga x
deyiladi: undovlar quyidagi xususiyatlarga ega:
1) l eksi k (lugodéaviy) madéno angl ai

2) gap bodl agi vazif asi dymmrkagkljimtaand i
bogdél anmaydi ;

3) undovda ohang muhim oo06rin tutad:]
4) kel ishik, egal i k, shaxs, zamon |
Masal an, undov so006z gapda ishtirok
1 Undov so006z Oh, buncha shirin olma.
gap
2 Undov s o6z [ Buncha shirin olma
etmagan gap

Taqlid sodézlar i1 kki xil:

1. Hol atga (obrazga) t aqgl i-rdilgbilg, b i |
dir-dir.

2. Tovushga taqglidni bi | di rgumbuar.h i S

Taqlzdasod ham nomuhim sodzl ar roo6

1 Taqlid so6z U dir -dir galtirardi

gap
2 Taql i d S00 U qaltirardi

etmagan gap

Yuqoridagi mi soll ardan koorinib 1t
grammatiks ha k!l | antiri shda ishlatilinib, s

Nomuhimsod z | ar ni hujjatdan ol i Db t ash
bor.ljobiy tomoni nomuhimsob z | ar matndan chuqur o¢
mas hi nal i (machbimeglaaminggy hmodellarini odéashdan oldin olib
tashlanadi. Chunki nomuhimad z | ar h ez juchraydliava hueogdarni
tasniflash yoki kl asterl ash wuchun i

saglamayd v a bu so6zadaada omad!| unaosthllaarn gt o
kamayad:i va model ni goolISlaa dPh ya t lg@ig a
tanlangan va olib tashlangannomulsiad z | ar matn madédnosi ni
Har doim ham ular matnda olib tashlanmayjhmuhims alarni olib tashlash matn
ustida bajarayotgan vazifaga Mislueunj s h

agar hist uygoéul ar ni tahl il gilish (sent i
model |l arda bunday sod6zI| ar i nbikeladilShubingt a s
uchun nomuhimsod z | ar i ni tanl ashda ehtiyot b
tushintiriladi.

1 Siz bu ishni bugun gilishingiz sharmas |
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2 Siz bu ishni bugun qilishingiz shart.
Agar bu gapda nomuhisno &zidagldalsadhpgat i d
teskar. maoéno beradi. Yaobni i sh bugu

butunlay oo6zgarib ketadi

Nomuhims o0 6 z| ar ni ng -tdaagnénauhimsio Gaznliagr brooddl ysx
chigish uchun ani g k auwlitizndar tanlatillayuschdirgturli S h
00l chaomdhangio 6z rodyxatidan foydal anadi
571 so06zmbmuhimg bz atodyxatini taklif qi
gildi va DIALOG axborot xizmati kabi tijoriy tizimi agat 9 sodézdan
nomuhims o 6z ar r o 0y xTaaniOdDaAkinwale A&. 0. @lashogd $.A. [
Adeleke E.OAN auto generated approach of stop words using Aggregated analysis
Conference: 2017 Nigeria Computer Society International Cendgr Lekin ingliz

tilida doi miy r atps:/gistdignub.doen/sebldleh ek, a ba n dsoc
foydal ani |l adi . Bundan Hht@s#dittaaaom/stopwosds t i
Iso/stopwordsu] tur k tili da nbel ki,

[https://github.com/tkorkunckaya/Turkisbtopword) kabi sod6zl ar r
sifatida githab platformasiga yukl ang
Elov B., Hamroyeva Sh., Abdullayeva O., Xusainova Z. tomonidan ishlab chigilgan
bool i b git ha ttpsg/ditub.dom/GutshahnoziUrzbekStopwords.git
yuklandi. Nomuhim sodézl ar hujjatlarning K
goo6shmaydi va ular indekslash paytida
soo6rohvdagn loilsdi n olib tashlani shi ker al
sobit nomuhim sod6zl ar rooyxatidan f
yetkazishi mumkin [Dolamic L. and Savoy J., When stopword lists make the
difference. Journal of the Amean Society for Information Science and Technology,
61(1):200 203, 2010J]Ch u n k i bir hujjatda nomuhi m
hujjatda ahami y aSahkar S.B.oRall S., £ffect of rstapmdérds rn
Indian language IR, Indian Academy of S@en2021. 25 Augupt

Nomuhim soo6zlarning xususiyatlar.

1. Matnda juda kam giymatiga ega b

2. Matnda paydo boolish chastotasi

3.Kamdarkk am hol |l arda sodérov sod6zl ari/ c
yadraidol umot !l ar ni gidirishda bunday sc

4 . Kirish sodzl ar, ol mos h, modal ,
bogdél ovchi, koomakchi yukl|l ama kabi s

5. Mat n uc hun umumi vy soo6zI|l ars bo
ishlatilinmaydi.

6. Tilning qurilishi uchun zarurdir.

Xulosa. Nomuhims 0 6 Z lbaur hech ganday maol u
bodél magan va hujjatning katta qgismin
Bunday so6zl ar damnmo dmd d hairn alai madd iutmodg H
va modellar tez ishlashi uchun foydalanish mumkin. Matnlarni tasniflovchi
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model | ar da nomuhim sodézl|l arni ol i b t

tuygoul arga asosl angan mo dehl Inaortdoag Obru n
olib kelishi mumkin.
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SODDA GAPLARDAGI MAZMUNI Y MOSLI K,
SHAKLIY FARQLILIKNING LEKSIK VOSITALARI HAMDA
ULARNING LINGVISTIK MODELLARI

Muratbekova Shoira Dilshodbek gizi
Alisher Navoiy nomidagi Toshkent davlat
oGzbek tili va ada
Kompyuter lingvistikasi mutaxassisligi
2-kurs magistranti

Annotatsiya. O0 z b e k i s t-tadgigotingi rivojfanighi, original ilmiy
matnl arning paydo boolishi, muayyan
oldi ni olish uchun) tartibini I shl ab ¢
shakl da mavjud il miy matnlarning maz
dasturiy tadminot yaratilishi zarur.

Kal it smodelz lingvisttk model,Levenshteyn masofasi, Shingle
algoritmi, Jakkard algoritmi.

Abstract. The development of research in Uzbekistan, the emergence of
original scientific texts requires the development of a certain linguistic control (to
prevent duplication). For this, it is necessary to create software that determines th
level of similarity d the content of scientific texts available in electronic form.

Key words: model, linguistic model, Levenstein distance, Shingle's algorithm,
Jaccard's algorithm.

O dzdets s qy@we. dilsdj dzOEzyder =7 dMmMmdzi Hs9 Odzd 3
sted ¢ d dzOdz! dzr » lsdg@bk Usdd jrB kzlg jsC fiic OL OB tsIs ¢ d
zd dze o dMmisdyj MS st ¢ tsdzls tots dzw ( Hdzw f toj H
dzj sBrSHd s MtsL HOIs! f tots ¢ tc © d3d3dzts § tsB j M
MaotsHMiso O MisH jtey Oded™w 2Ok ydzer 7 Isj CMistso,

sdz¢ yjoerj (EzEp dzd dzc @ d s d U4 ME OW
[ jojdghilsj2dzO0, Odzetstedlsd3s z ddze zO, Odzéstedls

Tilshunoslikdaham model tushunchasifatida lingvist tomonidantilning
sundy kodgishdagi yangidantartiblashtirilishj yathi odatdagikodnishidan koda
anchaginasoddalashtirilgarshaklgakeltirilishi. Bu o&inda lingvistik maqgsadlarda
tilning asl nusxasigategishli jihatlarni, saxlar, gap qoliplari (xatti-harakatlarini
takrorlayd)gataqlid giladi.

Til shunos!l i kda mofdrenhaljur ni ng koopl a

1 modeli har qganday matn birliklarini
qolipi);

1 modeli til obyektlarini tavsiflash uchun belgilar, sxemalardir;
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T model gat 6iy metatilga ega boodl gat
nazariyasi.

Tilshunoslikda modellashtirishning asosiy magsadi shaxsning integral
lingvistik qobiliyatini modellashtirish va bu orgali uning ishlarini tez, oson va qulay
amalga oshirishga sharoit yaratish. Lingvistik model tushunchasi strukturaviy
tilshunoslikda vujudg kelgan, ammo 6J0-yillarda ilmiy foydalanishga kirgan.
Zamonaviy tilshunosli kda Aimodel 0 at am
nomi ostida Yelmslev[1l] tomonidan ilgari surilgan. Model fagat yetarlicha aniq
ifodalangan va yetarlicha rasmiylasigan nazariya nomiga loyig deb
hisoblanadi[1]. Har bir model ideal holda, kompyuterda amalga oshirilishi kerak.

Til shunosli kda Alingvistik model o
nati jasida paydo bodl gan vap&ydo nkcoal
oli b kelgan[ 2]. Bundan madélum bodl adi
til shunosli k va kompyuter ' T ngvi sti ke

lingvistik hodisalarni aks ettirish vositalaridan biri, balki til hagjdailimlarning
hagigatini tekshirishning obyektiv amaliy mezoni sifatida ham alohida ahamiyatli

i shl ardandi r. Ti | o0rgani shning boshc
faoliyatining yashirin mexanizmlari, uning nisbatan ibtidoiy modellardamng
mohi yati ni todligroq ochib beradigan
bilimlarni chuqurlashtirish wvositasi
kerak.

Tilshunosli kda modell ashtirish ti.
baodwyi qti zi ml ari boshgal ar ni model | as
nutqg modelidir; yozma tilda biz bir r

ishlaymiz; ifoda rejasi kontent rejasi modeli.

Modellashtirish usuli odatda imishora tizimlaiga asoslanadi, lekin tilning
o060zi ham ishoralar tizimi, yaodni so06z
model , shu jJjumladan J|lingvistik model
boshl angdéich madl umot h a md a idam@ant (gahga r n |
obyektlar va fikrlarni shakllantirish yoki joylashtirish qoidalari) aniq va ixcham

koorsata ol sa, al batta koozl angan me
rasmiylik yuzaga keladi. Ideal holda, har gqanday rasmiy model matematik tizim
hi sobl anadi . Shuning uchun, maodl ul
mat emati k a, aniqglik yoki noani ql i k t

Rasmiylik, aniglik, noaniqlik bular nazariya tagdim etilgan tilning xususiyatlaridir.
O 06-@ 6 z i dxasusiyat utasmiy nazariya bashoratlarining obyektiv eksperimental

maodl umot !l ar bil an mo s kel ishini t abd
tasdiglash yoki rad etishga qgodir bobd
ammo nazariyaning anigligia haqgi qati oo6rtasida zar
yoéqgq bodélishi amaliy tajribalarsiz xu
mo d e | eksperi ment al maol umotl ar bil an
talgin qilishT bu model obyekt a r i (ramzl ari) od6érniga
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obyektlarni, masal an, ti |l ni al mashti
koor sati shni angl ati shi bil an xarakt
l shimi zning dastl abki gi smlari da
blanbogo6l iq mavjud ahvol ni, yaodni mu a |
huquqgiy as os |-darbu bosadatilmiy yomdashuelaining ancha ortda
gol ayotganligini tadkidlagan edi k. F
tadsir gnil y asthi s iqfoantui d a gar al gani ho
Mustaqilligiga oo60ttiz yil dan oshgani

masalasida, aynigsa tilshunoslikda jahon tilshunosligi bilan bellasha oladigan
darajada dol zar b muashiamuayaptir Albgata, gdnunrkuchlik o

biroq inson ehtiyojl ari undanda Kkuch
nogonuniy o0zl ashtirish, I I miy odobr
gol mogda. Yuqorida taoki dl aguamkin mmanid e k
gilish mumkin emas, taqgiglangan i shni
oshira oladi. Biroq mualliflik huqugini buzilishi ilmiy asoslab berilmasa, chuqur
tahl il metod va vositalariga e gnkondizo 6 |
boodl ib gol averadi . Bugungi kunda roi
oshirilayotgan ilmiytadqgiqot ishlarining original matnligini aniglash jiddiy

muammo bodlib turibdi. Oliy tadélim mu
joylashtirib borish internetdan arzon va oson foydalangan holda bunday ishlarni topib
olish bu boradagi muammol ar ni avj ol i
matnlarning originalligini tekshiruvec
ham t aolkdiikl.agBainr oeg bunga gqgar shi undar
mavjudligi, Xususan, ARagl | i sinoni mi :

usullarning tinimsiz ishlab chigarilishi ham jiddiy va dolzarb muammo. Internetdagi
onlayn antiplagiat dasturldran f oydal angan hol da o006z
sodda darak gaplarning mazmuniy o0060xsh
dastur uchun lingvistik baza tayyorlash hamda uning ishlash metodlarini belgilab
olish bodyi cha avdiyalariminzishlamcbigdik.ak |l i f v a
Kompyuter lingvistikasida lingvistik modul termini bugungi kunda muhim
ahamiyat kasb etmoqgda. Boi si tabiiy
Kompyuter tizimi vositasida madilmegyda. i s
Bu borada chet tillarining lingvistik dasturlari ishlab chigilgan va bugungi kunda ular
takomillashtiriimogda. Lingvistik modul ana shunday lingvistik dasturlarning

mustaqil tarkibiy qgismlari, yaoronndas
gamr agan gi s mi hi sobl anadi [ 2] . Asl i d
xususiyatidan keli b chiggan, uni ng o0«
tiziml.i ravi shda foydal anish wuchun t

nazariya kéb chiggan, bugungi kunda nazariyadan amaliyotga mukammallashib
gaytish hodisasi ancha faollashgan.

Mat nl arda o06xs hashlJakknkiar an i(figdstiicshho
umumiylik  koeffitsiyenti, fransuz koeffitsiyenti kommunikatsiya, nemis
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olimi)[3]dan foydalaniladi (1904yilda Pol Jakkard tomonidan taklif gilingan ikkilik
o60xshashl ik o006l ch-oc\digplaystyle. K 1J} ={frackcf{a = ¢
+ bc}}} K {3} ={ \frac {c} {a + bc}}, bu yerda ai birinchi sinov maydonidagi
turlarning soni, B ikkinchi sinov maydonidagi turlarning soni,icl va 2saytlar
uchun keng tarqgalgan turlarning soni
darajasi. Adabiyotda koeffitsiyent muallifining familiyasi, shuningdek Jakkard deb
berilgan. Jakkard koeffitsiy@irturli xil modifikatsiyalar va yozuvlardagi ekologiya,
geobotanika, molekulyar biologiya, bioinformatika, genomika, proteinomika,
informati ka va boshqga sohalarda ffaol
o0l choviga va chekl atsgan toodgmglhamli gra u

O6zbek tilida bitta jJjumlani tur |l i
o0zgartirib yoki soo6zl arni sinoni ml a
gapning ooO0xshashligini aniqlash zarur
bool gan. Koeffitsiyentlarni aniql ash
foydal ani |l adi . Qi sqgqacha aytganda, V a z
juml alar turli manbal arda madl um chas
bodl masligi uchun chigish madél umotl ar

Ikkita jumlani taqgoslash

|l kkita gatorning ooxshashli k dar aj

bir necha usullari mavjud.

Levenshteyn masofasi[4]

Bir satrni boshgasigay | ant i ri sh wuchun qgancha
o0chirish yoki almashtirish) bajaris

Xususiyatlari:

1 oddiy dastur;

T so6z tartibiga bogdliq;

1 chiquvchi natija- bu ragam;

1 chiquvchi natijani biror narsa bilasolishtirish kerak.

MasalMen niaktabda daifibBemenamaar ®i |
ber amBumaplamibifbi ri ga mosl ashi shi uchun ¢
foizi past, gancha kam o60zgariisgmenadoo
oxgarmadifuni veo 61 ¢ &@d @rosd® g armMrmadiam@dazgar ma
Bunda 75 foiz koochirilgan deb beradi
mazmuni jihatidan bibi r i dan keskin (uni ver sit
uni ver sit etndaakgtia btdaabnl ,i mmaikntgab od6éqi t uvclt
J i hat!l ar ma Wewnd )mafka radp dqi |daadliei makabda ma
dar s b edesa omauman ikki jumlani blsiriga moslash operatsiyasi amalga
oshiril mayvydi daa 40Dl gaon zd &klo dgdhdyra qgol
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Shingle algoritmi[4]

U matnlarni shingillalarga (inglizchat ar oz i | ar ga) , yaobn
zanjirlarga (kesishmalar bil an) '
matritsalarni oladi, ularni bibiri bilan taqqoslaydi.

Xususiyatlari:

T algoritmni amalga oshirish wuchun
kerak;

1 katta matnlar ustida ishlaydi;

T jumlalar tartibiga bogolig emas.

Bu algoritmda, satrlar, sod6zl am so
ahamiyatga ega emas, ortigcha soMeml ar
maktabda ustozmand fiMa@ n makt abda BWQqoduiveda ma
Aodqituvchioning sinonim ekanligini

Jakkard algoritmi
Bu al goritmda esa S060z dimesn, makr

oo0qi tuviMbn. snakbab 00 Bqi tdwereheidsaig o 6s hi m
ortiqcha, 76 foiz o6xshash deb beradi
90foizooxshash deb chigarishini taodokidl a
ed0tirof etamiz.

Manti giy vektorl arning tarkibiy
gi ymatl ari ni ol adi gan komponent!| ar d:
koeffitsiyenti yoki kengaytiriigan Jakkard koeffitsiyenti sifatida tanilgan. Agar
obyektl ar turl arning paydo bool i shi
uchrashish ehti mol: hi sobga olinadiga
Ilversen ehtimollilo 61 cboéVvadb][ 4]

Bu usul da mosl i knigina tekshiris
sinonimga o6zgartirilganda, gap bil a
gooshil ganda mazmuniy o6xshashlikni
Yaonusubda fagatgina aynan oo0xshash s
oo0xshash bodl magan soo6zl arning S e ma
hisoblanadi.

Xul osa odérnida shuni aytish mu mk

darajasini aniglovchi plagiaggqarshi dasturlar uchun gap bilan sintaktik alogaga
kirishmaydi gan boodol akl arning max s us

mat nl ardag.i sodda darak gaplarning m
so6z birikmal ari da s o @izholatim mosielasitirishola r i
o6zbek tilining izohli va sinonimlar

Foydalanilgan adabiyotlar:
1. Hamroyeva Sh. Qadzbek tild] mu al |
asoslari: Fi |l . f anhD)disodvtgreficarshi, 2048. s af a d

http://compling.navoiyuni.uz/

216


http://compling.navoiy-uni.uz/

Alisher Navoiy nomidagi Toshkent

AIKOMPYUTER LINGVISTIKASI: +2f o
davlat od6zbek ti MUAMMOLAR, YECHIM, ISTIQBOLLAR 0 .
universiteti Xalgaro ilmiy -amaliy konferensiya So & ﬂ B

2. Elov B., Hamroyeva Sh., Xusainova ANNLP (tabiiy tilga ishlov
berish)ning vazifalari vazamonaviy yondashuvlaferDU, FILOLOGIK
TADQI QOTLAR: TI L, ADABI-&OT, uvé¢o6LI M. 2
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UZBEK AUTOMATIC SPEECH RECOGNITION MODELS USING DEEP
LEARNING TECHNIQUES
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Annotatsiya. Oz b ek t il i kabi resursl ari
avtomatik aniglash (ASR: Automatic Speech Recognition) tizimlarini yaratish yuqori
si fatli nutg madl umot!l ar yoaqligi S a
biz audio kitoblardan wul arning transk
[ uchun ASR tizimini yaratish wuchu
manbal oyi hasini ol di k. Madél umotl ar toop
i kkita Deep Learning model i bodoyi cha
shuni koodorsatadi ki, model ASR kodérsat

Kal i t Bugdiavtomai kK ani gl ash, o00zbek t
todorl ar, konvol yutsion neyron todérl ar

Abstract: Building Automatic Speech Recognition (ASR) systems for-less
resourced languages such as Uzbek is a challenging task due to the lack of higt
guality speechata. In this article, we obtained a dataset using from audiobooks with
their transcripts and the opsource project to create source of data for building ASR
systems for Uzbek language. Based on the dataset we performed training by tw
Deep Learning modelfor speech recognition. Our experiments show that the model
achieved 18.2% WERs in ASR performance.

Keywords: Automatic Speech Recognition, Uzbek language, Recurrent
Neural Networks, Convolutional Neural Networks

¢ dedzsIsOY Y HOdzd § OMEEPIBI Yy MEsects ttOM
(ASR) HdzW 5jdzj j t6j Mt BCdR WL Csa, IsC
LOHOU @ Hmklmlsoady of MsS S OYj fMise j dzdzr 7
B f(skzyddd d&ZOBst HOdd &, dNfsd LEzw
(Sl M sSkCwris' g MicsHd 6§ SSHEBE H oY
fsmistes ] dzdASR s e j S MS SEts WL ' CO. 10 ¢
feso jdd SBRkYjddj 5 Hobkd &BsHj & E ¢dk
tedyd. 10hd 1+ CMmYfjteddi dls’ fHos€dd " D&k B%
shdBtsS WEREZs® @ tetsdL o B8R Isj dz' detsfls d
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sdzt yjor j ¢fgdetsais@Iisd yj MS sy twOmMYf sL dzOo Odz
toj Stotej dzlsdz” § dgj Qtetsdede” § Mdlsd, Mo jtenlstsy

Introduction.
Linguistic resources in the field of natural languagecpssing mainly
correspond to widely spoken | anguage:

population. The availability of language resources has enhanced the progress of Tex
to-Speech (TTS), Automatic Speech Recognition (ASR), antba&ked systems.
However, the development and research of technologies foresource natural
languages requires the development of sufficient resources in these types c
languages.

Automatic speech recognition refers to the task of recognizing human speect
and presenting in text form. Advanced technologies have been developed in this
field of research in recent decades. ASR is typically seen ifagag applications
such as virtual agents, live captioning, and clinical notes, where accurate speec
transcription is gtical. ASR is an important component of speech Al, which is a set
of technologies that help people talk to computers by voice. Recently, great progres
has been made in the field of ASR using various deep learning approaches. Althoug
technology giants dve created advanced speech recognition engines for English,
European and Asian languages, there is little research on the development of AS
systems such as Uzbek which is in the preliminary stage for creating language
resources. This is due to the absemné a standard speech corpus of the Uzbek
language, as well as dialectal differenfgs A major challenge in developing an

ASR system is collecting sufficient speech corpus and data to train and test o
the system. Other obstacle of building speech recognition models for Uzbek languag
is that it is an agglutinative language where the addition of numerous suffixes to the
root of a word can create entirely new wdg]s leading to a substantial increase in
vocabulary size. With this problem in mind, a dataset consisting of approximately 11
hours of transcribed audio recordings of 16 speakers of different genders and age
wasfirst collected. This data set is intended for the ASR task.

Related work.

There are several preliminary studies aimed at identifying speech in the contex
of the Uzbek language, of whidi] developed an initial Uzbek speech corpus
consisting of 3500 sentences. A proposed ASR system based on HMM and DNN fo
the Uzbek languag@] allowed to obtain about 105 hours of transcribed speech data
through the process of training the model on the basis of data consisting of 108,00
words. Similarly, the authors d#i] developed a system for recognizing spoken
speech using 10 hourd transcribed audio. The works ¢5] focus on voice
command recognition systems based on a finite number of dictionaries.

It should be noted that the datasets used in these works are very limited an
specialized for narrow application domains. Othestxy Uzbek datasets are either
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too expensive or not publicly availal&]. As a result, it limits the possibility of
creating and testing an ASR system using a sufficiently large-apaece Uzbek
speech corpus. That is why it is of the first imporeate develop an opesource

Uzbek speech corpus of sufficient size.

Regarding the NLP research on Uzbek language, there has been a recent she
increase in the development of NLP resources and tools specifically for Uzbek
language. These include a tool partsof-speech tagginfy], removal of stopwords
[8], Latin-Cyrillic transliteration[9], datasets for performing sentiment anal{/sij,

[11], stopwordg12], and text classificatiofiL3], as well as methodology for word
game modelingl4].

Data collection.

Collecting highquality speech data is crucial for building accurate speech
recognition models. One approach to collecting speech data is to use platforms suc
as Mozilla Common Vae[15], which is a crowdsourcing project for collecting and
validating speech data in multiple languages. Another approach is to collect data fron
audiobooks and their transcripts. Audiobooks are a good source of speech data «
they provide aliverse range of speakers, speaking styles, and accents. Additionally,
their transcripts provide a reliable source of text for aligning with the speech data,
which is essential for training speech recognition models. By using a combination of
these approdes, obtained diverse dataset that can improve the accuracy of thei
speech recognition models.

Methodology.

The ASR system aims to convert an input audio signal @ foo FE fo  of
certain length”Y into a sequence of words or characters (i.e., labels
OhOFE hd , @ N 1 from a specific vocabularg. These labels can be either
words or characters. The output sequence is determined by finding the mos
probablesequence of labelsbz A QXCH ¢ v . The ASR system typically

involves several steps such as-precessing, feature extraction, classification, and
language modeling (Figure 1).

The initial step of ASR is prprocessing which focuses on enhancing the
quality of the audio signal by eliminating noise and filteringdiig@al. Additionally,
in ASR, feature extraction is a critical step, where different techniques are employec
to generate a set of coefficients or values. It is necessary for this step to be resista
to qualityrelated factors like noise or the echo efffethe objective of the
classification model is to identify the spoken text from the input signal. It takes the
pre-processed features as input and produces the corresponding output text. Tt
objective of the classification model is to identify and intetpine spoken language
in the input signal. After extracting the relevant features in thepmeessing stage,
the model produces the corresponding text as output. On the other hand, the langua

http://compling.navoiyuni.uz/

220


http://compling.navoiy-uni.uz/

Alisher Navoiy nomidagi Toshkent /’&7 AKOMPYUTER LINGVISTIKASI:
davl at o6zbek ti ‘| ;;" MUAMMOLAR, YECHIM, ISTIQBOLLAR 0o
universiteti ¥ @/ Xalgaro ilmiy -amaliy konferensiya

model (LM) plays a crucial role in capturing the semant&ormation and
grammatical rules of a language. LM is vital for recognizing the output tokens
generated by the classification model and for correcting the output text.

Input adio file @—{Fc:ﬂmc ExtractlonH CNﬁPUt (Prcdiction)7

Classification
Model

Language Model
(LM)

Figurel. General overview of ASR system process.

Recurrent Mural Networks (RNNs) have been widely used in Automatic
Speech Recognition (ASR) tasks due to their ability to model sequential data. Unlike
feedforward neural networks, RNNs can capture the temporal dependencies betwee
inputs by passing information froone time step to the next through a hidden state.
This makes RNNs effective in modeling the dynamic nature of speech signals, whick
often exhibit complex temporal patterns.

In ASR, RNNSs are typically used as acoustic models, taking in a sequence o
acoustic features and outputting a sequence of probabilities over phoneme, grapherr
or word labels. One popular variant of RNNs is the Long Shernn Memory
(LSTM) network, which has been shown to effectively capture -teng
dependencies in speech saigy However, RNNs are also known to have some
limitations, such as difficulty in capturing loigrm dependencies in sequences and
the vanishing gradient problem. This has led to the development of other neura
network architectures such as ConvolutioN&ural Networks (CNNs) and more
recently, Transformer Networks, which have shown significant improvement in ASR
tasks.

The series of experiments conducted on the ASR dataset using RNNs an
CNNs models. After training the models, they evaluated their peaioce based on
the word error rate (WER) metric. The results showed that the RNNs model achieve
a WER of 21.6%, while the CNNs model achieved a WER of 23.5%. The lower WER
score of the RNNs model suggests that it was more accurate in transcribing speec
to text (Table 1). The experiments demonstrate the potential of both RNNs and CNN
models in ASR applications and highlight the importance of selecting the appropriate
model for the specific task.

Tablel. Training results on the tedataset

Model WER Number of | Number of | Batch size| Activation
Name Layers Neurons function
RNNs 21.6% 4 512 64 RelLU
CNNs 23.5% 5 256 32 Tanh
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Conclusion.

In conclusion, we have developed a hgghality but smaller Uzbek speech
corpuscontaining transcribed audio recordings spoken by numerous speakers. Thi
corpus has been thoroughly checked by native speakers to ensure accuracy al
reliability. Our ASR experiments demonstrated the effectiveness of both the RNNs
and CNNs in transcribingyzbek speech and model trained on the Uzbek speech
corpus achieved 19.4% and 18.2% WERs on the validation and test sets respectivel
using both RNNs and CNNs. We plan to continue increasing the size and quality o
our dataset and conduct further ASR expents by using Deep Learning
approaches in the future. Our findings suggest that our Uzbek speech corpus and AS
models can serve as a valuable resource for future research in the field of Uzbe
speech processing.
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O6ZBEK TILINING FORMAL GRAMMATI KASI
UDK: 811.512.133°42

O6ZBEK TI LI DA SODDA GAP STRUKT
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Annotatsiya. Maqol ada o0oo6zbek tilidagi sod
bodol akl arining for mal model | ar i kel ti
gaplar strukturalarining elektron bazasi ishlab chiqildi.

Kal it &aonpymtér dingvistikasi, sodda gap strutasi, ega, kesim,

i kkinchi darajald.i bodl akl ar .

Annotation. The article presents structures of simple sentences and formal
models of sentence fragments in the Uzbek language. Based on the mentione
structures, an electronic database of simple sentenmtuses was developed.

¢ dzdzts s Qlydimis Ols+ J ftoj HMisOo dzj dz@ € sdzfMmlistck
d YstedzOdz! dz" | BsHjdzd WteOc i) dzlstso § o H dzts
FCOLOdzdz" » MickzCIskte B" dZO tOL tcOB t5Is ©dzO
ftetsmisr = o] Hdztsy J dzd 2 .

Bugurg i kunda o0o0zbek tilida sodda ge
dasturl ar hali toodl iqg i shl ab chiqgilr
muhimdir.

Hozirgi kunda ilm fandagi noqulayliklarni bartaraf etish uchun juda katta
ishlar olib borilmoqgda, aynigsa, axborot almashinuvi dagigalar ichida millionlab
kuzatilayotgan paytda uni gayta ishlash va tahrir gilish asosiy ishlardan biridir.

Har Dbir til asrl ar davomi da ri voj
tilini dunyoviy tillar damajasiga olib chigish hozirda eng muhim vazifalardan biridir.
Buni amal ga oshirishda, 00zbek kompy
edti bor qgaratil gan.

AKompyuter l i ngvistikasi 0 fanining
modellarini qurish, lingvistik muammolarni hal giluvchi kompyuter dasturlarini
i shlab chiqgishga yoonaltirilgan. Mo d
tarjimasi, kompyuterlg6 at | ari , til |l arni o06rgati st
kompyuter dasturl arini i shl ab chigi
(NLP)dan magsad kompyuterlarga strukturlangan matnlarni tahlil gilish va
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tushuntirish. Tabiiy tilni gaytaisals h ( NLP) sunodoiy intell e

uni ng magsadi kompyuterlar va insonl a
Ushbu maqolada gap bodél akl ari, g aj|
grammati ka qi s mi sintaksislarini Koodr
Oobbzek tilida sodda gap strukturasin

________________________________________________________

BuyerdeBATHgapni ng i kkinchi darajal.] bodl ¢
A-aniglovchi,T-t o 61 d iHfholv c hi
A+E+K Qizigarli kitoblar keldi.
E+A+K +mi? Aziza ab6lochi odéquvchi mi?
E+T+H+K Men sheodorni I fodali o0o6qi d
A+E+A+T+K+ma Katta xolam dodmboqg qi zin
E+T+K+ma+mi Dadam sovgoa bermadi mi ?
H+A+T+E+K Darsda o6ésha domlaga men
E+H+K Oyim darrov keldi.
H+A+E+K Qi shda kuchli qgqor yogoadi
A+E+T+K+ma+mi Mening fikrim sizni gizigtirmadimi?
E+A+T+K+ma+mi Doml a yangi mavzuni 00t me
A+E+A+T+K+ma+tmi Kattaopam bu chel akni koorm
H+A+E+A+T+K Bugun kichik singlim bechora itmchratib golibdi.
Yuqoridagi sturukturalar asosidagi
mumekin.

Bu yerda iSodda gap, -5odda yoyiq gap,-S$odda vy i gEga, § ge¢
Kesim, G6Aniglovchi, 7t o0 6 | d i rHolv 8 belgilasBlar orqgali daraxtlar
guyidagicha ifodalandi.

A+E+K E+K

— ) —
W

-'—__'___,_,—'—'—'_'_'_T\_‘_‘—‘——\_._\_\_\_\_\_\ A
G 4 o 4 5
\ I '. I |
Mashhur insonlar ko'p O'quvchi gapiryapti
A+E+A+T+K+ma E+A+T+H+K
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1 1
2 2
6 4 6 7 5 4 6 7 8 5
Katta xolam do'mboq gizini olib  kelmapd Men Gulining kitobini kecha oldim

A+E+T+K+ma+mi?
1
|
2
|

/m
6 4 [ 5

Mening fikrim sizni  qizigtirmadimi?

E+A+T+K+mi?
1
|
2
|

e N
i 6 7 5

Domla yangi mavzuni o'tmadimi?

Gap fikr, tuygoéu va istakni bil dir
shakl |l angan vositadir. Oagz, kesik, arigiovchi,d a
tool diruvchi va hol

Gapning gap sifatida shakl |l ani shic
grammati k mar kazi-kesim. Shulkdbablhugapnihgiengbnohom a
bodl agi, bosh bod6l ak hi s o hasdigimkordzamonK e s
mayl, shaxss on madénol ari ni I fodal ab kel adi ,
bodl akl ari ni 00z atrofida birl asht.i
i fodal ani shiga koodéra i kKki X il fqai o |
ifodalangan kesimh e 6 | d&ygadi.i m

Febdbl kesimlar quyidagi sob6z turk
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‘ Kesim
J:

4{ Fe’l kesim ‘ I Ot kesim ‘
«{ Sof fe’l kesim H Men uyga bordim. ‘ Ot bilan H Onam-o’gituvehi. ‘

Ravishdosh bilan H U yugurib ketdi. ‘ Sifat bilan H Bu kino Kkatta. ‘

ifodalangan kesim
Son bilan H Ikki karra ikki - to’rt. ‘

Sifatdosh bilan u i kecha vubor
ifodalangan kesim xatni kecha yuborgan.

Olmosh bilan H Bu kitob meniki. ‘

1 L L1 L

Ravish bilan H Meni orzularim ke’p. ‘

4‘ Modal so’z bilan H Menda kitob bor. ‘
4{ Harakat nomi bilan H Bizning maqsadim o’qish. ‘
4‘ Taqlid so’z bilan H Osmonda yulduzlar g'uj-g’uj. ‘

Ega kesimga ergashib kesimda ifodalangan belgi, hareftaining
bajaruvchi sini kodrsati b, k e skesminangn Kk
gooshimchal aridan -aagl amsbinlosbnt uaganungl
egadir.

Ega quyidagi so0o6z turkuml ar.
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T et W S Setauo imy sty korierensya | S® ERE
Ega
Otlashganda
— Ot — Aziz 0’sha kitobni o’qidi. i Son —  Ikkalamiz birga boramiz.
— Olmosh —  Men kitob o’qidim. — Sifatdosh — O’qigan elda aziz.

Yaxshilar doimo 0’z maqsadiga

i Sifat ] yetadi.

— Ravish —1  Ulaming ko'pi kelmadi.

b Taqhd SO!Z - US‘TEﬂEil‘Im]g Ml_bgshlnml

og ritdi
—  Modalso'z Mening borim shu.
Gapning kesi mi y 0o Ki egasiga tobel a
i kkinchi darayal adib.odl ki achid dar aj ¢
tod6l diruvchi, hol kirad:i Ul ar fedl,

ifodalanishi mumkin.

Hol kesim ifodalagan isharakat, holat, vogaodi sani ng o00r
miqdordarajasisababi, magsadi, bajarilish sharti, qurol vositasi, ganday vaziyatda
bajarilgani kabi belgkususiyatlarini ifodalab keladi. Hol hamisha kesimga
tobelanadi.

Hollarr avi sh sodzl ar, kelishik shaklIlic¢
taglidndovkavabul an, fedlning xosl ang
Hol |l ar o006zi bogdél ani b kelgan hokim b
guyi dagi turl arga boolinadi: 1 .-mij@a@a v i s
hol i ; h8li;4. Rag hoii; 5. Sabab holi; 6. Magsad holi.

1. Eshikbirdan ochildi. E+H+K

2. Bu gapniikkinchi aytmang. A+T+H+K

3. Bolalarmaktab tomon otlanishdi. E+H+K
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S ELECI R (= @ S oo el EENSY:

4. Ertagat a6t i | boshl anH+E#+K

5. O 6 y inailgj tugatdik. E+H+K

6.U odbéqgigani ket di . E+tH+K

Tool diruvchi fedlga bogdélani b kel il
bodl i nadi

1. Vosidiruachii z Mew&amni uxlatdim. E+T+K.

2. Vositali t ooinahdankatta.c lE+T+K.

Ani gl ovchi hokim bodl akdan angl ash
nimaga garashli ekanini bildiradi. Aniglovdhieldd si mga bogdél anma
ganday bel gisini ani gl ashiga koora &

aniglovchi. 2. Qaratqgich aniglovchi 3. 1zohlovchi aniglovchi.

Sodda gaplar strukturalari hozirda 64 tani tashkil gildi va ularga mos misolla
keltirildi. Python dasturlash tilida bu strukturalarni egasi, kesimi va ikkinchi darajali
bool aklarini topish dasturi tuzil adi
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P14 vwfrw frsvrluvr 5671760695 vwf w1 .
rovuvzivf otr 3N JR1U1JRBURSO[ 3D ¢ul

[ M dzso O | Zdzh Ols ¢
5. r"BOdtse OlIsr dzH OO
Edzd e jteimdIlsjls' d2' W O
CGkzdBzOdzed IsOtcdzr v ©Or dzr d

t JLE A HOdzdzts 2 MisOls+ | tcOMMdizOIstcd o O Is
EftcOydey dedv fted dLEZyjdzedd ¢ OL On MELECHSS d3
sBlzyd ded v .

Resume. This article devotes to linguistic aspects of exercises in learning
Kazakh in Russian language schools

DOL ' e’ SOWHO ' dz Il 2tc] deblhj 'z By I©Ols 'OF
YOIsT flsT-y @Otz V" ©Od k"' dHgs & @Gl dg
k" 0D" HOdz Y Ols' &zOf) Y stzOd' V &P EjHzeRY K& § o

B' dzzH' yopdzgj BOODOZOEZHT CELHJ2H" . I mr
Is" dzD Odz" W me 2 dzj & YOB' dzj Is* dz Olsilsr tgC
YOdzr f sOMisr cOIs' dzgtlz BI6° BRI flp di &S N2

CE®R) SIsiMils' dz B' dz d3 ©OdzD Odg" ) E da. S dzH T
BB WG JtcG-j @Y sy OezgOdzr 0Odz 3 4 $4 [s"idazo@L Gryts dis
fodg dz W d@ZOYy MmMOIsr dz O2y " dzHn Ok YOy jIs. [ Mmr
SY"lskEurw MOY OMr dz OelslsT oz 3 O dzr w dzd dz
BO22 dzOdzr fMmlsr d €4 dz BOth Od3" L DO BJ dzG '

DOLOY s dz' dz tsyrilskz bpH' Mmilsj dzj i)' idzlsw dzls
B' dz' d3H ' € dgd d3d M4 dzddzc o dMmilsd ¢ Odzr Y ezOG '
YOLOY ' d&2' dz2' w Y Odzff r L OUH' di'BYOIR Oth)E dzH dzC
B Ots, EL dzgH" € HrB'fp Y"teOd3, MELYOMOAB d
s' € iMmlsjte" dBJd ME2dzj &3 12 jm BOt, Mmtsc
YY" de jfif Y @Ga@®MOyY],¢ dzh' Is' dz tej s’ dzH § B O
EL " dzH" ©C Jtoj €N jlsda'fif IsigHtg "tc ' d3jHdgp DBHO tefi§ D P dalzry j t
Y OtcOMmisr cOIs™ dz, twjlsCj Cjdzs' tojls' dz Y OL Oy
Is' dz' dz tsyrilskz DpH' Misj &z MSr d Ols ‘O fig®O dO dzO't
BOIsj ted OdzH OteH T dzd G' L G J OdzO tsIs ter
BJ dz¢ " dzj 2 H " .

v dzH' € BOIljtedOdzHT W B O2 dzOdz' Mr dz MOB C
s' &z MOy Odz" HO Isd' &BH' N2tjlskzej bECJ dzj

JddzcoadmlsdSC O Is' dz IskzteOdzr r IstizHdz'wdz, fy OAd
Otlslsr clz bDH' MiIsj d3j M YOLOY ' d&2' dz w L QW]
Isd " ddH® Y BBdzH Oter dz Y OtcOMIs" tcOIsT dg BJ dzé '
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l oW j MMste 1. [tOdZBOj o O 3500’ YLk

COOLOY Is'" d&2' dz ster i d3d Slsj f sy O ldgm P O dz'sPH J
Y OL OY Is‘dzdzlsterfr] B SIsijB" dgH] YT skHT W
Is' dz' dz J €' dgh° s dz tej s dgH j EL " dgH" C j
B3 SIsiB" dgH] tSY ' Islemify'wdzH jlddl tg dz' Is dD H3H) Y tS dzk
sykzhr dzOtryrh Oy Gne 2 dzj 26 J HODH' dzOdzH '™ telzH C
BJ2 3Hj bk, BOOD" slsOkzé HJjGEjdz BtsdzOIs' dz.
dE21Is" 1, YOLOY I' dz d&z sY' Isz DH' Mmisj d3g

MOkzOd&zOter dz, s d&zH' € RO j tcd OdzH OteH " dzj ¢ " L
syrilskHur B J dzazH dz§ 2 W3OS j 8 OdzH OtcH ™ W B 02 dzO
n2r i3H Ofis" dzie’ Moy Odzr nN2tjbskzej die' L B

DOLOY ' &2 d2 W EL " dzgj Ispdz LOWHT dz YIsC
N2tjdBj?2, I8°d N3t dzh" eL 27 dz0y OO &
Is' dz' degd MBI EZOZBO2HT . [ LO2HO 5. r OY
Mo OfMmr dz Otlsls ez bDH' Misj &3 ' dz2' W dzd dzc o
B3r dzOHO2 j¢° d@oMmMjdzjecj CEW' dz BEX&Gjdz Y E

cl. DOLOY Is"dz dzg2 w ynu2jm' da, Y OL OY
fn 2zj; dz

2. H50LOY ybpdzgj B M Is'" dzHjte® YN243 M dz
[2.33].

Il"dz yjteH] wWodzd YOLOY Is' dz dz2' w dzi 6" L
ste’ dzgH OZOHT . ¢20 Cjilsjls' dz ¥ O22Is:

ltesW J MiMste 1. [tcOdzB OJ 9 O B3d &z s. r Oy mr
Is' dzy Ok ls" Dz dzOte d3j dz ME2dzj 2 Y Olsls" Dz dzZOte”
Ldtelslsjbkh" dzjte YY" IsO2HT .

.1 s5002B0j90dzr W c¢rrBrfm INdzHjMmls'® ¢ C
OL Oy h O mMeE2 dzj 26§ N3tejlskz pH'® Misj d3g M*
rerfm NdzHjMls' ¢ dz ME2dzj 2ZH H"ter fp Yy
Isls™ Dk dzOte Nn2ajm' e OlslisT sOYT'" jctckls jHZJ 1
'MCjtodzj teH " W JwBjGIsjte' dzH j G (1.1,
.. JtekzL ddzME OW l . a. A]jlsdzd dz, . sliLj d3B!
" izr MlsOter dz NI2Jdzyf Is ©dzH O D O dz. [ dzO 1t
flsOMmisr clzH O Jtoj ¢h jORIsC lgifg0te'r . Hj BOt J

1 Jtelslsj zh E L sOY T’ tor BT B2 dzh O 0
Yriskhr dzOte ' € todzj to' dza min2j dzj Sisr
Y52 dzOIsT dz SOdZzOY IsOteH ' B dzO2Mh O Odz Y IsC
IsSls" OEzOtcH O ME2dzj & BOY MOIsT dzr w CE
rOkHO ME2 dzj 2y Gdglecdaiplis™ ;dz' v Istsdzr y
Ok d&zOtH T st dzH OlskzH O0O" Y d'" dgH '
rokHO HT BT f NdzH j ' Is" ¢' dg' w
rdzzr, tsdzf d3d dz BO2 zOdz" misr B tsdzlz

Y
¢
A
D H
R
A
Is

s

0]
0]
0]
0]
0]
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v e ermet DS L ] Yo iy smany koniorensya - 0 |so &nE

5.r Olsls' Ok BOL 8" dz' dz W Y OL Oy S Odzy ' dzf v
BO2 &zOdz' Mlsr Bz ;

6.r Olsls' Db zQtalg"dw wHg@s' f, Yy ' L' ylsr , Isuf

7.1 Olsls' DEdzOteH' W BOL " dzf Is' &z 12tcj dalz ™

BO2 dzOdz" MmiIsr Btsdzz60].S ELHJ dz] H [ 3. 59
DOLOY ' dz2f &ROIjtedOdzH Oter dzO HOODH' dzO«
spdz B dze' dzjtc" dz YOWRISdIsOlp s O@BA'T . Isl icdzge
ftesyj " dgH § sykzhr d&z=OtcH O Istsdzr vy Isuifp" dz ¢

c. RMOB O, o Is* dz n2tj dgzh " dzj teH' ¥ H ODH
d3r dzOH O2 Islitedzj tc° ste" dzgH OdzOH'"™ H J 2 H '

1) B" 0Oz dkdz' W HO2'T" dzH ODOdz C OtIstsYS O
2) Ykzdz YSODT VU Y Olsls®icdzOtcistc” dzH O dzOH
3) Mrd BOZOte d3d dz € 4 Misg dzj to Y OMOd&zZOH T
4) OkzroLho 3" MOdzH Ote Cjdzls' o dzj ' ;

5) OkzrLhoO MeE 2 dzj d3H j to Y"teOMmisr tor dzOH !
6) d&blIs' dzc j§ zO2r YIsT h Qor dz hr DOt dBO
7) SOlsddzO d3j dz Miztej Is Bts2r dzh O fME 2
B stoW sctcOWdwdzr' Y MELH" Clsjtc B2 dgh ©
9) ydte' d&' CIs’ BOIsjted OdzH Otc f O2 H O dzO
1 Jtelslsjlzh® XY Olslsr Oz %" dif MisOter dz Stcr dzH |

HOODH'™ dzOte Yy JjIs' dzj H HJ2H"

1) Od&zo©Odz B' dz' JMCJ4 Isum' 6" dzg H "  ;

2) bitdY"HOd OzZODOdz B dz' &5 BJ &' Is' dzJ

CE L YOB " dzjls' dzg8@ DOWH' ;

4) JdMmlkj MOYlOk yYOB' dzjls' OlsOHT ;

5) BO2" i3H Ok Y OB dzj Is°’ Otels OH T ;

7) mMidg" dgH " d&z' € yYy OB ' dzj Is’ cnhjg2iun’;

8) BO2Y Ok Yos' dzjls' HOBHT [4.32].

CcOdzd, B' dz' &3 Bjtekz DH' MIsj tc’ Y Olsls™ ok
Is'dzlsdglsueo[ dzr vy BOIsj tcd OdzH Ote" dz fmMderd<¢ O
dB3d We j tolz® dzj , s dz' Is' &z n3tej dgeh ' dzj toH " W
ftcOCIsdS¢ Odz' Y Y O0" dzOdz h jBjtc YytsdzH OdzO Od

. sliLjdBBOJOO Y OlslsT Dk dzOte Y Odzff ' a3'
sdH N2 H"

1. rrOlsls"r Oz dzOtGH ' ste’ dzH O2IsT dzH O2 B ' |

2. r Olslsr okzH" dzi 1M "' dz Ste’ dzH ©O2 s dz' d

Ste’ dzH Ols Iz ;

3. rOklsr ok sykhr &zOtcHrw yr L rokr dz, !

4 . r Olslsr okdzOte S JjLHJ2MEBY B Sdzdz© 2 , B
silstszr h Otcls;

5. vOWEZHO Els' dzeg j dz $3OIsj tcd OdzH Ot D O T
BOIsj tcdOdzH OtcH HO YOdIskzr YOXJls;
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Oz "LOY EZOyrlsyO MmtsL " dzds
dz'y Y Olslsr ozdzOte CEB' toj &
2 sykhr J VelzHdg 2 dz'B W daizp IS
Ote sykhr s2 1 dzO D ) j-te
BSdzD Odz" X E dz;
sr ok YY" Mr dz" w B Ot M dzgH © B
r dzOte" yYyOdzr f IsOMOHT .
D. DOHOMN jo O EL'dd w ¢HOL OY Is ' d&" dizh @Y
G'"dHj) cHOLOY Is' dz d& J &' dgh’ Is* dz
O YOwODr tels' sY" sEHT W DH' ' Misj d3.
H  clzae j , spfMm' dzn jto' dz B Otc™ dzgh O ELG
O dzOfmr OteOMr dzH OO H' M KN Mdg” L WO CAO dzO
dzd dzc o dMisd ¢ Odz" Y "MisOdzr d3 sk tcOdzr BN dzO©?2
"MilsOdzr d3H Otc: BbH jdzd jIs ffjdz Is' dzH B O2 dz(
NH2tcj dzj s’ dz Is' dzH ' Isnisr dgzhr 2 Odzr YIsT W - d3D
M@dzdz yopdzgj s dz' dz B O2 dzOdz" Misr t® N2tjlskz |
dbdz J dzH -H QU] [yy@Us'T dzOMY O sz " MmlsOdz
YOWOh O YyOwWD' telstf tsyrilsk Nn2tjdlzh ' dg' w
dzj 6" LHjdzlj, BdzH O2 B j dzfj dzH * dz' Cfs to 1 ydeHeCE G
H]J2 Cjdzj, d@"dzHO2 Y Olslsr ozdzOte N 2tcj dzlzh ' d
Il dz O3 d M" dzH § MOy IsOdziz 3 D dzd OCIsdoels
Ndls' dzH " 6" dz6 j dz ISHEH I H B.j tof @rRs"™ yOdFQ tsH *
ZOY st IsOdzH Oz sdgp,tolstSdz'” tEgdz H Oz Y ' dzH O
mMtsdz" d3j dz B ' t6G J mMe2 dzj H " W Y Odztf T zOL d
OzHOtlk CjtjSIls' " dz YOHOY O2ISOHT .

] Odzpodg ' M jto d3" dzH ©O2 Y Oblsr DEdzOtGHT ter
BJIs' ddjdz ' LHJjI Etcdz] CIsj tc'H O Dozl dzy 3™ dgr
"y odzr dzlz v Cjtj ¢ HJj G Jj da. JOOdz g dzOH O2
(dz"my O2HT ) :

- CELBjdz BO2YOE Oty'r daz Y OB " dzH O dzD O dz

MEL " d3gj dz O21szD0 OQledzOzD Odz 3 Olsls" DEzd

- YOH" dZHO Y OX&ZOOdz dBBHjdz H]jt Oty ' dz

02 Is BOWEZO dz0 O dz Y Olslsm Dk dzOtg;

YOHT dzZH O MEkjllsjkz Oyr dz@ O2Iskz00 Oted

1 Odzr i3 OIlsOdzD O dz JWBJ G dzH | ¥ Olslst Dk dz

1.r OlslsBO r dzOIz;

2.sjhjdzH" X Olslsr DIz;

3.pdz &gt yi flsdols® Y Olsls" Ok dzOte

stsdzr dzj dz Y OlsOte, ) Olsls rinuf ddsts 2O , d3Asldc]’ telzH |
YOO HO MJdy§ABJslsO2HT [ 4. 22

[ JdBdzy S JIsls® € Is* dzH B3y d3dzj € j sls® €
NH2tcj dzh* 3 j¢Jj b"&ZOOZOtDO) N jHjAdHjIs] H

«

7]
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YOLTM dzr &3 ptej CjlIs’ BOt" Mr dzH © tsSteB 'dde’' O dz® Is

Otec dzO Iz dz' CodBzdzd S Olsdols' € X Olsls™ Dk d&zOte
[5.23].

1"HOdz hr DOIs" dz ¥ GtdZGlg 'dalzn j o Issjjiz h * Is * &
"3 MisOter dzglmr L. EL YY" R Mr dz Cdzg j e NIl toG
4 OB OMso Odz" v fguUs’'jadkr’ ®:j dzlg'vtO) r tor Is 1 )
Y Olslsr Ok X" d3 MisOter Ster dzH OdzOH T . r "ter m
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Abstract: the article deals with the linguiststylistic and communicative
pragmatic features of the character's speech in the artistic dialogue. As well as th
linguistic and aesthetic potential of the dialogue form of speech of literary characters
is vary high and requires further study in a variety of aspects and angles

Keywords: Fiction, linguistic stylistics, artistic dialogue, features of the
character's speech.
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