TEPMW3 OABTAT YHUBEPCUTETWU

PHILOLOGICAL RESEARCH:
LANGUAGE, LITERATURE, EDUCATION

FILOLOGIK TADQIQOTLAR:
TIL, ADABIYOT, TA'LIM

OUNONTIOTMHECKUE UCCNTEAOBAHMUAL:
A3bIK, TIUTEPATYPA, ObPA30BAHUE

nMUn-MHHOBaLMOH XXypHar

2022/ N 5-6

Tepmus - 2022



Myaccuc:
Tepmu3 paBnat yHMBepcuUTeTU

PHILOLOGICAL RESEARCH:
LANGUAGE, LITERATURE,
EDUCATION

FILOLOGIK TADQIQOTLAR:
TIL, ADABIYOT, TA'LIM

DPUNOJIOTMYECKUE
MCCINEONOBAHUA:
A3bIK, IUTEPATYPA,
OBPA30BAHUE

NNIMUA-MHHOBALIIOH XYPHA

XKypHan 6up nunga 4 mapta, 6ocma
Ba ANeKTPOoH waknaa (y3bek, pyc,
WHIMX3 TUnnapuaga) Yyon atunagu.

Vabekucton Pecny6nmkacu
Mpe3naeHTn AoMUHCTpaLmsacu
xy3ypugarn Ax6opoT Ba OMMaBui
KOMMYHVKaUUsinap areHTnurm
ToMmoHunaaH 2020 mn 19 oktabpaa
1122 pakamu GunaH pymxarra OfmHraH.

MatHnapga dongananHunrad mycon,

KyuMpma Ba MabrymoTnap aHUKIurn
y4yH Myannudnap xasobrapamvp.
YKypHangaH kyunpumb 6ocunraHga

MaHba Kang 3TN LWapT.

Bocuwra pyxcar stungu: 28.11.2022
Kofo3 6uummmn: 70x85
Bocma Taboru: 15
Odbcet 6ocma. OdceT KoFo3M.
Apagun: 100 Hycxa
Baxocu kenuwimnraHd Hapxaa.
Bytoptma: 102

“TepQlY 6ocmaxoHacu’ga vyon aTunau.
Tepmu3 waxpu, bapkamon aenog
Kyvacu, 43-yi

TaxpupuAT MaH3UNK:
190111, Tepmuns waxpw,
Bapkamon aBrnopg kyyacu, 43.
TenedoH: +998762231649
E-mail: philologicalresearch@umail. uz
Pacmun cant:
www. philologicalresearch. uz

BOLU MYXAPPUP:
ABazxoH MAPAXNMOB, TexHuka daHnapu aoktopu, npodeccop

Bow myxappup ypuH6ocapu:
Beknynat YMYPKYJIOB, ¢ounonorua daHnapu gokrtopu, npodec-
cop

Macbyn myxappup:
Loxncta MAXMAPVMOBA, dunonorua dannapu OOKTopwu, O0-
LLeHT

TAXPUP XAUDbATMU:

Ypan Xonuépos, d.¢.d.a. (PhD), goueHTt (Y36ekncToH)
Onmoc Yneuin BuHHatoBa, ®©.¢.4., npodeccop (O3apbarikoH)
Kapn Panxn, ¢.¢.4., npodeccop (F'epmanHuns)

Banu Caaw Enok, ¢.¢.4., npodeccop (Typkus)

Hopota Cunsusa, ¢.¢.¢.a. (PhD), poueHT (MonbLua)
MycamxmaamH MyxuoouHos, ®.d.4., npodeccop (Y36ekncToH)
N6opynna Mupsaes, ¢.d.a., npodeccop (Y36ekMcToH)
A6am MamatoB &.¢.4., npodeccop (Y36ekncTon)

CytoH Kapumos ®.d.4., npodeccop (Y36eknctoH)
MyxammaaxoH Xakumos, ¢.d.4., npodeccop (Y36eKknMcToH)
Hadac LLlogmoHos &.¢.4., npodeccop (Y36ekncToH)
Ounmypog KypoHos, ®.d.4., npodeccop (Y36ekncToH)
Baxtnép Menrnves, ¢.¢.4., npodpeccop (Y36ekncToH)
Hopmat Mynpowes, ¢.d.H., ooueHT (Y36eKkncToH)

A6aynna Xynovikynos, ¢.¢.¢.a. (PhD) (Y36ekncToH)
BoboHazap MypTtasaes, ¢.d.H., goueHT (Y36ekncToH)
Ackap QuwMyMUHOB, ®.d.AO., OOLEHT (3736eKV|CTOH)
O6upxoH LWodues, d.¢.d.a. (PhD), noueHT (Y36ekncToH)
3adap Ymypkynos, ¢.d.¢.4., ooueHT, (PhD) (Y3beknctoH)
Hypanu AmoHTypaves, ¢.d.¢d.a. (PhD) (Y36ekncToH)
A6aymypon ApcnoHos, ¢.¢.¢.a. (PhD) (Ya36ekncTtoH)
LLionpa AmoHTypamesa, ¢.d.¢.a. (PhD) (Y36ekncTtoH)
CupoxuaanH Typoumyponos, &.¢.d.a. (PhD) (Y3beknctoH)
M'ynuexpa Bermatosa, ®.d.¢.4. (PhD) (Y36ekncToH)
Hapruc Kyp6onasaposa, ¢.d.¢.4. (PhD) (Y36ekncToH)
3aiinypa Kogmposa, ®.¢.¢.4. (PhD) (Y3bekucTtoH)



Yupepurtenb:
Tepme3cKkui rocygapCcTBeHHbIN
YyHuUBepcUTeT

PHILOLOGICAL RESEARCH:
LANGUAGE, LITERATURE,
EDUCATION

FILOLOGIK TADQIQOTLAR:
TIL, ADABIYOT, TA'LIM

®UNOJNTIONMYECKUE
NCCIEOOBAHUA: A3bIK,
JINTEPATYPA, OBPA30OBAHME

HAYYHO-MHHOBALIMOHHbI
XYPHAN

KypHan nsgaetcs 4 pasa B rog
B Ne4aTHOM U 3rNeKTPOHHOM Buae
(Ha y36ekckoM, pycckom
N @HITIMNCKOM A3bIKaXx).

B3apernctpmpoBaHo AreHTCTBOM
MHGOPMaLUn N1 MacCOBbIX
KOMMYHMKaLMn npy AGMUHUCTPaLn
Mpe3ngeHTta Pecnybnukm
Y3beknctaH ot 19 oktabps 2020 roga
nog Homepom 1122.

ABTOpbI HECYT OTBETCTBEHHOCTb 3a
TOYHOCTb NPUBEOEHHbIX B TEKCTaX
NPUMeEpPOB, OTPLIBKOB M AaHHbIX.
Heobxoammo ykasbiBaTb MCTOYHUK MpU
KONMpPOBaHMM U3 XypHana.

PaspelueHo k nedatu: 28.11.2022
Pasmep bymaru: 70x85
MevaTHbIM ICT 15
OdceTHas nevatb. OdceTHasa Oymara.
Tupax: 100
Llena gorosopHas.
3akas: 102

MevataHo B “Tunorpacum TeplyY”
yn. bapkamon aenopg 43, 1. Tepme3s

Apnpec pepakuuu:

190111, r. Tepmes, yn.
Bapkamon aenog, 43.
TenedoH: +998762231649
E-mail: philologicalresearch@umail. uz
OdomumanbHbI CanT: www.
philologicalresearch. uz

IMABHbIV PEOAKTOP:
ABaaxoH MAPAXNMOB, fOKTOp TEXHMYECKUX HayK, Npodeccop

3am. MmaBHoro pepakropa:
Beknynat YMYPKYIIOB, goktop dunonornyeckmx Hayk, npodec-
cop

OTBeTCTBEHHbIN peAakTop:
LWoxmncta MAXMAPAVMOBA, goktop ounonormyecknx Hayk, go-
LeHT

PEOAKLUMOHHASA KOJIENAA:

Ypan Xonusipos, d.d.d.4a. (PhD), poueHT (Y3bekncraH)
Onmoc Yneuii buHHaToBa, A.d.H., npodeccop (AsepbangxaH)
Kapn Pawnxn, a.d.H., npodeccop (FfepmanHns)

Bann Casaw Enok, a.d.H., npoceccop (Typuus)

Hopota Cunbeus, PhD, goueHT (MonbLua)

MycnnxunpgamH MyxnaauHos, a.¢.H., npodeccop (Y3bekncraH)
N6oaynna Mwup3saes, g.¢.H., npodeccop (Y3bekmctaH)
A6an Mamaros, a.d.H., npodeccop (Y3bekucraHn)

CytoH Kapumos, A.d.H., npodeccop (Y3bekucTaH)
MyxammagxoH Xaknmos, A.d.H., npodeccop (Y3bekncraH)
Hadpac LLogmoHos, a.d.H., npodeccop (Y3bekucraHn)
Ovnmypoa KypoHos, 4.d.H., npodeccop (Y3bekncraH)
Baxtnép MeHrnues, g.¢.H., npodeccop (Y3beknctaH)
Hopmart KOngawes, K.d0.H., goueHT (Y3beknctaH)

Abgynna Xygavkynos, A.d.¢.H. (PhD) (Y36ekuctaH)
BoboHaszap MypTasaes, .¢.H., JoueHT (Y3bekncTaH)
Ackap SWMyMUHOB, A.40.H., JoueHT (Y3bekncTaH)
O6umxoH LWodpmes, A.d.d.H. (PhD), goueHT (Y3bekucraH)
3adap Ymypkynos, 4.d.¢.H. (PhD) (Y3bekucTtaH)

Hypanu AmoHTypauves, 4.d.d.H. (PhD) (Y3bekucraH)
Abaymypon ApcnoHos, a.d.d.H. (PhD) (Y3beknctaH)
LWounpa AmoHTypamesa, A.d.d.H. (PhD) (Y3bekucTaH)
l'yneyexpa bermatoBa, g.¢.d.H. (PhD) (Y36ekuctaH)
CupoxunganH Typanmypoaos, a.d.d.H. (PhD) (Y3bekucTtaH)
Hapruc Kypbanmypogosa, 4.¢.d.H. (PhD) (Y3bekuctaH)
3anHypa Kaguposa, a.d.d.H. (PhD) (Y3bekuctaH)



Institutor:
Termez State University

PHILOLOGICAL RESEARCH:
LANGUAGE, LITERATURE,
EDUCATION

FILOLOGIK TADQIQOTLAR:
TIL, ADABIYOT, TA'LIM
PUNOJNTIOMMMYECKUE

WUCCIIENOBAHUA:
A3bIK, TIUTEPATYPA,
OBPA30BAHUE

SCIENTIFIC-INNOVATIONAL
JOURNAL

Journal is published 4 times in a year
in printed and digital forms (in Uzbek,
Russian and English languages)

Registered by the Agency
for Information and Mass
Communications under the
President’s Administration of the of the
Republic of Uzbekistan on October 19,
2020 under number 1122.

The authors are responsible for the
accuracy of the examples, passages
and data provided in the texts.
The source must be specified when
copying from the journal.

Approved for printing: 28.11.2022
Size of the paper: 70x85
Printed sheet: 15
Offset printing. Offset paper.
Circulation: 100
Price is negotiable:

Order: 102

Printed at the
“Printing House of the TerSU”

43, Barkamol avlod str. Termez city.

Address of Editorial Office:
190111, Barkamol avlod str. , 43,
Termez city.

Phone: +998762231649
E-mail: philologicalresearch@umail.
uz
Official website: www.
philologicalresearch. uz

EDITOR IN-CHIEF:
Avazjon MARAKHIMQV, doctor of technical sciences, professor

Deputy Chief Editor:
Bekpulat UMURKULOV, doctor of philological sciences, professor
(Uzbekistan)

Editor-in-chief:
Shohista MAKHMARAIMOVA, doctor of philological sciences,
associate professor

EDITORIAL BOARD:

Ural Kholiyorov, PhD, associate professor (Uzbekistan)

Olmos Ulviy Binnatova, doct.of philol. sciences, professor
(Azerbaijan)

Karl Rayxl, doct.of philol. sciences, professor (Germany)

Vali Salvash Elok, doct. of philol. sciences, professor (Turkey)
Dorota Silvia, PhD, associate professor (Poland)

Muslihiddin Mukhiddinov, doct.of philol. sciences, professor
(Uzbekistan)

Ibodulla Mirzaev, doct.of philol. sciences, professor (Uzbekistan)
Abdi Mmatov, doct.of philol. sciences, professor (Uzbekistan)
Suyun Karimov, doct.of philol. sciences, professor (Uzbekistan)
Muhammadkhon Khakimov, doct.of philol. sciences, professor
(Uzbekistan)

Nafas Shodmonov, doct.of philol. sciences, professor (Uzbekistan)
Dilmurod Kuronov, doct. of philol. sciences, professor (Uzbekistan)
Bakhtiyor Mengliev, doct. of philol. sciences, professor (Uzbekistan)
Normat Yuldashev, cand.of philol. sciences, associate professor
(Uzbekistan)

Abdulla Khudaykulov, PhD (Uzbekistan)

Bobonazar Murtazaev, cand.of philol. sciences, associate professor
(Uzbekistan)

Askar Eshmuminov, doct.of philol. sciences, associate professor
(Uzbekistan)

Obidjon Shofiev, PhD, associate professor (Uzbekistan)

Zafar Umurkulov, PhD (Uzbekistan)

Nurali Amonturdiev, PhD (Uzbekistan)

Abdumurod Arslonov, PhD (Uzbekistan)

Shoira Amonturdieva, PhD (Uzbekistan)

Gulchekhra Begmatova, PhD (Uzbekistan)

Sirojiddin Turdimurodov, PhD (Uzbekistan)

Nargis Kurbanmurodova, PhD (Uzbekistan)

Zaynura Kadirova, PhD (Uzbekistan)



MYHLOAPW XA

TILSHUNOSLIK
XAKUMOB MYXAMMALXOH XY>XAXOHOBUY
BYPXAHOBA MALUXYPAXOH MYXAMMAQL KU3U
XVA KOHUENTU: CYOCTAHTUB QCCOLMALINS «.eeeeeeeeeeieeiiiieeeeeeeeeeeesseeansnsnnseeeeeeaaeeeessansssssssneseaeeeens 7
LUAPU® EKYBEOB
VBBAKNM BOLLIMAA KATITIOK. . . ... eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e eee e e e e e e eee et et eee e e e eee e e e eeeeeeeeeeeneens 11
MAXMAPAUMOBA LWOXUCTA TYXTALUEBHA
MaBbHOHUHT LEHOTATUB KOMIOHEHTM ....coeeiiiieieeieeieetitetee e e e e e e e e e e e e eeeeeeeeeeeeeeeeeesesaasaanannnansns 16
ELOV BOTIR BOLTAYEVICH
HAMROYEVA SHAHLO MIRJONOVNA
XUSAINOVA ZILOLA YULDASHEVNA
Nlp (tabiiy tilga ishlov berish)ning vazifalari va zamonaviy yondashuvlar ...................ccc.c..... 19
XYOAWUKYNOB ABOYNIIA 3WKYBBATOBUY
Mcnonb3oBaHme MHOS3bIYHBIX BKpanieHn B TeKCTax oumLmanbHO-AeNoBbIX
OOKYMEHTOB PYCCKOTO M Y30EKCKOTO SABBIKOB .....veeeeeiirireeeeinieeeaeaatteeaesaneeeeeeaaseeeeesaanneeeessanens 26
NURALI RASHIDOVICH AMONTURDIYEV
O'zbek tili izohli lug‘atlarida etnografik so‘zlik maqgolasi qiyosSi ..........ccccvvrviiiiiiiiiiiiie e, 31
KAZAKOV ILHOM ROZMAMATOVICH
Gidronimik indikatorlarda milliy-madaniy xususiyatlar.............ccccoeiiiiiiiiiiie e 36
SIROJIDDIN TURDIMURODOV
Evfemizmlarda graduonimik tamoyillar ... 39
XYOOWHA3APOBA YFIIOHOU ANNTAMYPOOOBHA
WHrmns Tunuga anHum 6apKapop BUPUKMAIAD .....cceeiiiereeeiiiiiieeeeiiieeeessiteeeeesanieeeessnneeeeeeaans 43
IONOALLEB ®APPYX XAKBEPOUEBUY
“MabHaBuAT” yMyMUIN cemanu nekcemMarnapHVHI CEMaHTUK Ba KOHLEeNTyarn Tapknbm ............ 46
XXYPAEBA HUNY®AP LLYXPAT KU3U
®dpaHuy3 TunwyHocnMrnga ANceMmamMnapHUHT CEMaHTUK XYCYCUATIAPW. .....ceeeeeveereeeannee. 49
MYKYMOB MAXMYQ XYOAUBEPOUEBUY
VHIMn3 Tunnaa BasmaBUM YCITYBIMAD «...ovveeeeeeiiiiieeeeaiiiee e et ee e e et e e e et e e e s abeeeeeeaaneaeeeeeans 52
MAJIDOVA SHAHNOZA KOMILOVNA
Surxondaryo gidronimlarining tarkibiy tuziliShi...............occoiiii 55

NURJONOV OYBEK ERKIN O‘G‘LI
Qoraqalpog‘istondagi ozbek shevalari tahlili ..............c.cooeviiiiiiiiiii e 59



TunwyHocnmk ¢ fA3blko3HaHve ¢ Linguistics TR

MYHLOAPWXA

XOJITHA3APOB YMUA 3PKMHOBUY
OnaMHWHT MMCOHUI MaH3apacuaa 300HMM KOMMOHEHTIN
MeTadopanapHWHE ponu (ToFarm Mypog KACCANaph MUCOINAA) .......uueeeeerreeeeeesanreeeaesaiaeeaaans 62

MAMATAJIMEBA HABEAXOP XY)XAMBEPOAMEBHA
VHrmu3 Ba y36ek Tunnapuaa “Batan” MasMyHm
adOOPU3MITAPHMHE HOFULLTUPMEA TAXITUTIM ..ot ee e e e e e e e e e e e eeeeaeeeeeeeeeeeeesessnsnsssnnn e e e e aeeeaeeas 65

MUQADDAS KASIMOVA
Graduonimiyaning leksik-semantik munosabatlar tizimidagi o‘rni..........cc...cccceeiiiiiiiiiennnnn.n. 69

XUSAINOVA ZILOLA YULDASHEVNA
Tokenizatsiya algoritmlari
Kompyuter lingvistikasi va raqamli texnologiyalar kafedrasi stajor-o‘qituvchisi ..................... 73

BOBOHA3AP XYPPAMOBUY MYPTA3OEB
Anunb Cobup TUPMU3NIA: XQETU BA VIKOAMM MEPOCHU ........euuriiriiieieeeeeeeeeeeetiiteeeeeeeeeeeeeeeeennnenns 77

IONOALWLEB HOPMAT
UynnoH webpusaTuaa aHbaHaBuii XaHprap Ba ynapHUHT TPAHCHOPMALMACK ..........eeeeeeenn.... 81

MYCTA®OKYNOB PY3UKYN BOUHA3APOBUY
LLlogMOoH Baxium TepManapy Xaknaa VKKM OFUN3 CY3 ....cccuureeeeeiiueeereesannneeassassseeeesanssseeaesansseeesss 86

ry3Al AMUPKYITOBHA XUMMATOBA
V>xogKop LWaxcusitTn Ba BOKEINUK MHBUKOCHK
(Ky4Kop HOpKoOOUMN MXOOW Ba aipyM acaprapyhl MUCOITALA) .....veeeeeerurrreeeeiaseeeeeesanneeeaesannneeeenns 91

HOPKYINOBA LUAXHO3A TYNIKUHOBHA
HaBouin NUPUKACUHUHT YPraHUITULLN TAPUXMUTA JOMD ..ceeeeiiieeeeeeaaaaeaaaaaaneesseeeeeeaaeaeaeaaaannnenes 94

BOBURJON BOYMATOV

Erkin a’zam kinoqgissalarining mavzu KO Tami ... 98

30UUP ANNAKAEB

HadC — OaOUMNA PAKYPCIIAPMA - +.e e et utrereeeiittiieeeeateeeeeeaasteeeeesasteeeeesanbeeeeessasseeeeesansseeeeeaanseeeeenanns 102

HUTOPA ALLYPOBA

Anunba wxoamnaa aén obpasu Ba MUNIUIA KONOPUT

(Agmba xamuna apraleBaHUHr “Kup ycTuaarn aén”’ pPOMaHn MUCOITNLA) ...ceeeeiuvereeeeiieeeeanns 107
TABJIVIM

KHUSAINOVA LEYLA YUNUSOVNA
The issues of designing some speaking techniques
the mastery of teaching SPEaKiNgG.........ccuuviiiiiiiiii e 111

ESANOV ALIJON MENGBAYEVICH

Bolalar mavsumiy marosim qo‘shiglarida tasviriy
vosita va she’riy san’atlarning qo‘llanishi................eeeeiiiiiiiiiiiiiieeee e 115

| 6 |




TunwyHocnuk * Asbiko3HaHKWe * Linguistics

RESUME: the article analyzes the semantic nature of denotation. The similarities and differences between

the referent and the denotation are explained.

PE3IOME: B cTaTbe aHanusupyeTcsi cemaHTuyeckasi npupoaa geHotata. O6bsCHAETCA CXOACTBa U pas-

NNHna mexay pecbepeHTOM n AeHOTaToM.
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NLP (TABIIY TILGA ISHLOV BERISH)NING
VAZIFALARI VA ZAMONAVIY YONDASHUVLAR

Elov Botir Boltayevich,
Alisher Navoiy nomidagi Toshkent davlat O‘zbek tili va adabiyoti universiteti ljtimoiy-gumanitar
fanlar va axborot texnologiyalari fakulteti dekani, texnika fanlari bo‘yicha falsafa doktori, dotsent

Hamroyeva Shahlo Mirjonovna,
Alisher Navoiy nomidagi Toshkent davlat O‘zbek tili va adabiyoti universiteti Kompyuter
lingvistikasi va raqamli texnologiyalar kafedrasi dotsenti, filologiya fanlari doktori, dotsent

Xusainova Zilola Yuldashevna,
Alisher Navoiy nomidagi Toshkent davlat O‘zbek tili va adabiyoti universiteti Kompyuter
lingvistikasi va ragamli texnologiyalar kafedrasi stajor-o‘qituvchisi

Tabiiy til gadim zamonlardan beri odamlar
o‘rtasidagi asosiy aloga vositasi bo'lib kelgan. Ammo
kompyuterlar fagat ikkilik, ya’ni 0 va 1 ko‘rinishdagi
ma’lumotlarni qayta ishlaydi. Til ma’lumotlarini ikkilik
formatda taqdim eta olsak-da, mashinalarning tilni
tushunishiga qganday erishish mumkin? Ushbu
vazifani tabiiy tilni gayta ishlash (natural language
processing, NLP) deb nomlanuvchi texnologiya
orqgali bajarish mumkin bo‘ladi.

Tabiiy tilni qayta ishlash masalalari qator
monografiya, o‘quv qo‘llanmavamagolalarning tadqiq
predmeti bo‘lgan. NLP tadqgigiga bag‘ishlangan ishlar
orasida S.A.Fedosin, A.Yu.Ereminning nutgni tanish
tizimlari tasnifi', [.B.Tampel, A.A.Karpovning nutqni
avtomatik aniglash modullari?2, N.A.Sheblikinning
morfologik talil vositasida matnga dastlabki ishlov

"®enocuH C.A., EpemuH A.KO. Knaccudpmkauus cuctem pac-
nosHaBaHusa peun. — CapaHck.: MY um. H.M. Orapesa, 2009.
-C.3.

2Tamnens W.B., Kaprnos A.A. ABTomaTn4eckoe pacnosHasa-
Hue peun. — CI6.: YHusepcuter UTMO, 2016. — C. 113.

berish imkoniyatlari®, V.V.Gladishevning rus tiliga
avtomatik ishlov berish vositalari‘, O.Bobkovning
Tabiiy tilga ishlov berish metodlari, vositalari va
NLPning vazifalari®, shuningdek, chuqur tahlilga
asoslangan matn tahlili®, NLPning chuqur tahlilga

3 lWebnbikmH H.A. Bo3amMoXHOCTb nepBuUYHON 06paboTku
TekcTa nocpeacTBoM mopdonorudeckoro aHanmsa / H.A. Lle-
OnblkMH. — TekcT: HenocpeAcTBeHHbIW // Monopow yveHbin. —
2021. — Ne 21 (363). — C. 127-132. // URL: https://moluch.ru/
archive/363/81443/ (nata obpaiieHus: 31.10.2022).

“Imapbiwes B.B. Cpeactea MalumHHOM 06paboTkm pycckoro
sa3blka / B.B.Magbiwes. — TekcT : HenocpeacTBeHHbIN // Morno-
[ou yyeHbn. — 2022. — Ne 4 (399). — C. 7-9. // URL: https://
moluch.ru/archive/399/88425/ (nata obpaiyeHus: 31.10.2022).

5 bobkoB O. ObpaboTka eCTeCTBEHHOro s3blka: MeToabl,
NHCTPYMeHTbl 1 3agadm NLP (natural language processing)
/I https://www.cleverence.ru/articles/auto-busines/obrabotka-
estestvennogo-yazyka-metody-instrumenty-i-zadachi-nlp-
natural-language-processing/

6 Shervin Minaee, Nal Kalchbrenner, Erik Cambria, Narjes
Nikzad, Meysam Chenaghlu. Deep Learning Based Text
Classification: A Comprehensive Review // arXiv:2004.03705

[cs, stat]. — 2020-04-05.
19
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asoslangan tendensiyasi', gonunchilik sohasida
tabiiy tilga ishlov berish texnologiyalari?, rus tiliga
ishlov berish vositalarining o'ziga xos xususiyatlari®
ga bag‘ishlangan magqolalar diqgatga sazovor.
D.Juravskiy va J.Martinning tabiiy tilga ishlov
berish vositalari haqidagi ko‘plab masalalarni gamrab
olgan go‘llanmasi* esa ushbu muammolar doirasida
savollarimizga atroflicha javob olish imkonini beradi.

NLP (natural language processing — tabiiy tilga
ishlov berish) — informatikaning inson tilini tahlil
qilish, modellashtirish va tushunish usullari bilan
shug‘ullanadigan sohasi. Tabiiy til(inson tili)ni oz
ichiga olgan har bir intellektual dasturning asosini NLP
tashkil etadi. Quyida ko‘rsatilgan 1-rasmda NLPning
turli vazifalari va ilovalari ro‘yxatini keltiramiz.

{ N ™
Asosiy vazifalar
Matn Ma'lumotlarni - Ma’'lumotlami Savol-Javob
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A
it
r . = \
Itimoiy tarmoglar Chakana sawdo katalogini Soz'ligga oid M " . . I
analizi chigarish qaydiar tahiili Molryaviy analiz Hujjatlarni tahlil gilish
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1-rasm. NLP vazifalari va ilovalari

NLP vazifalari

NLP loyihalarida munzatam tarzda amalga
oshiriladigan vazifalar to‘plami mavjud bo'lib, ular
fundamental xarakterga ega bo‘lganligi sababli
keng ko‘lamda o‘rganilgan. Ushbu vazfilarni yaxshi
tushunish NLPning turli ilovalarini yaratishga imkon
beradi.

Tilni modellashtirish® oldingi s0‘zning
xususiyatidan kelib chiggan holda, gapdagi keyingi
so'zning ganday bo'lishini taxmin qilish va taklif berish
vazifasi sanaladi. Ushbu vazifaning magsadi ma’lum

bir tilda so'zlar ketma-ketligining paydo bo'lish
ehtimolini o‘rganishdir. Tilni modellashtirish nutgni
tanib olish, belgilarni optik aniqlash, qo‘l yozuvini
aniglash, mashina tarjimasi va imloni tuzatish kabi
NLPning turli muammolarni hal gilishda go‘llanadi.

Matnni tasniflash® matnning mazmuniga ko‘ra
ma’lum toifalar to‘plamiga ajratish vazifasidir. Matnni
tasniflash bugungi kundagi NLPdagi eng mashhur
vazifa bo'lib, elektron pochta spamlarini aniqlashdan
tortib hissiyotlarni tahlil qilishgacha bo‘lgan turli xil
vositalarda qo‘llanadi.

"Tom Young, Devamanyu Hazarika, Soujanya Poria, Erik Cambria. Recent Trends in Deep Learning Based Natural Language

Processing // arXiv:1708.02709 [cs]. — 2018-11-24.

23eHuH C.C. TexHonorus obpaboTkn ectectBeHHoro sbika (NLP) B 3akoHogaTensHom npouecce / C.C. 3eHuH, [.J1.KyTenHukos,
N.M.AnpbiHues, O.A.Mxaes // BecTHuk KOYpIY. Cepus «[lMpaBox». — 2020. — T. 20, Ne 3. — C. 76-81. DOI: 10.14529/law200311.

3mapbliwes B. B. Cpeactea MalumnHHo o6paboTku pycckoro sisbika // “Young Scientist”, Ne 4 (399) .

January 2022.

4 Daniel Jurafsky, James H. Martin. Speech and Language Processing. An Introduction to Natural Language Processing,
Computational Linguistics, and Speech Recognition. Third Edition draft, 2020. — 623 p.

5 https://www.analyticsvidhya.com/blog/2022/01/building-language-models-in-nlp/#:~

text=A%20language%20model%20in%20

NLP.appear%20next%20in%20the%20sentence.

8 https://www.analyticsvidhya.com/blog/2020/12/understanding-text-classification-in-nlp-with-movie-review-example-example/
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Axborotni olish' — matndan kerakli ma’lumotni,
masalan, elektron pochta xabarlaridan taqvim
voqealari yoki ijtimoiy media postida eslatib o‘tilgan
odamlarning ismlarini ajratib olish vazifasi.

Ma’lumot izlash? — katta hajmdagi to‘plamdan
foydalanuvchi so‘roviga mos hujjatlarni topish
funksiyasi. Google qidiruv tizimlari NLPning shu
imkoniyatidan foydalanadi.

Suhbat agenti® — inson tillarida gaplasha oladigan
dialog tizimi. Alexa, Siri va boshgalar bu vazifaning
keng targalgan ilovalari sanaladi.

Matnni umumlashtirish*. Ushbu vazifa matnning
asosiy mazmuni va umumiy ma’nosini saqlab
golgan holda, katta hajmdagi hujjatlarning gisqacha
xulosalarini yaratishga qaratilgan.

Savolga javob berish tizimlari® tabiiy tilda berilgan
savollarga avtomatik javob bera oladigan tizim
sanaladi.

Mashina tarjimasi® matnni bir tildan boshqga
tilga aylantirish tizimi bo'lib, Google Translate kabi
vositalar shu funksiyani bajaradi.

Imlo tekshiruvi @
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Tematik modellashtirish” katta hajmdagi hujjatlar
to‘plamining tematik  strukturasini  aniglashdir.
Tematik modellashtirish keng tarqalgan matnni
intellektual tahlil qilish vositasi bo'lib, bugungi kunda
turli sohalarda keng go'‘llanadi.

2-rasmda NLP vazifalarining murakkablik darajasi
keltirilgan (Qarang: 2-rasm).

Til nima?

Til — bu uning tarkibiy gismlari: belgilar, so‘zlar,
gaplaming murakkab birikmalarini oz ichiga olgan
tizimli aloga vositasi. Tilshunoslik — tilni tizimli
o‘rganuvchi fan. NLPning vazifalarini bajarish uchun
tilning ganday tuzilganligi hagidagi ba’zi lingvistik
tushunchalarni tushunish muhim.

Biz inson tilini quyidagi asosiy tarkibiy gismdan
iborat deb tasavvur qilishimiz mumkin: fonema,
morfema, leksema, sintaksis va kontekst. 3-rasmda
tilning ushbu qurilish bloklari, ularning tarkibi va
biz ilgari taqdim etgan bir nechta NLP ilovalari
ko‘rsatilgan.

Oson

Kalit so'z asosida ma’lumot qaytarish @

L J

Mavzu modellingi

Y

Matn klassifikatsiyasi @)

A J

Ma’lumotlarni ajratib olish @
Yopig domen suhbat agenti

Matnni xulosalash @

Savol-lavob @

Mashina tarjimasi @ ————»

A\ J

Qiyin

Ochiq domen suhbat agenti ()

2-rasm. NLP vazifalari murakkabligi

" https: //www analytlcssteps com/blogs/nlp-techniques-extract- mformatlon

3https: //towardsdatasmence com/conversatlonal -agent-a-more-assertive-form-of-chatbots-de6f1c8da8dd
“https //towardsdataSCIence com/text-summarization-with-| nIQ-textrank-vs sengeg-vs bart- 474943efeb09

Shttps://www.analyticssteps. com/blogs/4 types-machine-translation-nlp
Zhttps://www.analyticsvidhya.com/blog/2021/05/topic-modelling-in-natural-language-processing/
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Kontekst/Matn

ma’no J
Sintaksis W

Gap & jumlalar J

Morfema&Leksema

r Y

Sozlar

Fonemalar

Nutg & tovushlar

3-rasm. NLP bloklari

Tibirliklari hagida

Xulosalash
Tematik modellashtirish
Sentiment tahlil

Gap bo‘laklarini aniglash
Birliklarni ajratish
Bog'lanishlarni ajratish

Tokenizatsiya
So'zlarni joylashtirish
POS teglash

Nutqni matnga o‘girish
Nutq identifikatsiyasi
Matnni nutgga o‘girish

NLPhilan bog'lig muammolarni hal qilish uchun til birliklari ganday vazifani bajarisini ko'rib chigamiz.

Fenema _ tj| tovush qurilishining ma’noli birliklar — morfemalarni tanib olish, farglash uchun xizmat qiladigan birligi; shuningdek,
morfemalarning eng kichik tarkibiy kismi sifatida so‘zlarni ham o‘zaro farglaydi. U fagat so‘z va morfemalar tarkibidagina muayyan
ma’noga, ma’no farqlash xususiyatiga ega bo'ladi. Mas., o'zbek tilida [k] fonemasi yagqin til orqa, portlovchi, jarangsiz undosh tovush
bo'lib, chuqur til orga, sirg‘aluvchi, jarangli [g‘] lab-lab, portlovchi, jarangli [b] fonemalaridan farglanadi. Fonema gandaydir eng
sodda element emas, chunki bir paytning o‘zida mavjud bo‘ladigan belgilardan iborat'. Fonemalar nutqni tushunish, nutqni aniglash,
nutqni matnga transkripsiya va matnni nutqqa aylantirish kabi ilovalarda, aynigsa, muhim. Quyida o‘zbek tilidagi fonemalarni jadval

shaklida keltiramiz.

Fonema Harfiy belgisi So'z Fonema Harfiy belgisi So'z
[a] a aql [a] q gismat
[b] b bol [r] r rasm
[d] d davlat [s] s soat
[e] e elak [t] t tut
[f] f faxr [u] u uka
[al 9 gap [\ \ vaqt
[h] h hikmat [x] X xayol
[i] i izzat [yl y yo'l
[il j javob [z] z zumrad
[k] k kamalak [01 o' o'lka
1 | lola 9] g’ g'alla
[m] m ma’naviyat [sh] sh shamol
[n] n non [ch] ch chang
[p] p parvarish [ng] ng ohang

" https://gomus.info/encyclopedia/cat-f/fonema-uz/

1-jadval. O‘zbek tilidagi fonemalar va misollar
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Morfema va leksema. Morfema — tilning ma’noli,
boshqa ma’noli gismlarga bo'‘linmaydigan eng kichik
birligi bo‘lib, fonemalar birikmasidan hosil bo‘ladi.

Asosiy xususiyatiga ko‘ra, morfemalar ikki turga
bo'linadi:

TunwyHocnuk * Asbiko3HaHKWe * Linguistics

affiksal morfyema.

Masalan, ishchi so‘zida ikki morfema bor: ish +
chi. Ish — leksik morfema, -chi — affiksal morfema’.
Quyida bir necha so‘zning morfemalarini ajratib
ko‘rsatamiz:

leksik morfema;
Tortdi Onamning
Tort + di Ona + m + ning
Olmaga Kitoblar Tokka
Olma + ga Kitob + lar Tok+ga

4-rasm. Morfemaga misollar

Leksema — til qurilishining leksik ma’no anglatuv-
chi lug‘aviy birligi bo'lib, morfemalarning bir-biri bilan
ma’no jihatdan bog‘langan tarkibiy o‘zgarishi natijasi-
da hosil gilinadi. Har ganday leksema o'zining fone-
malari ifodalagan ma’nosi, grammatik xususiyatlari
birligidan iborat. Bunday birlik so‘z va iboralarda
mavjud. Ularga nisbatan glossema, lug‘aviy morfe-
ma atamalari ham ishlatiladi. Masalan, uy leksema-
sining leksik ma’nosi — “kishi yashaydigan bino”, yu-
gurmoq leksemasining leksik ma’nosi — “bir joydan
ikkinchi bir joyga shiddat bilan harakatlanmoqg” va b.
Shunga ko‘ra, ular lug‘aviy (semantik) ma’no jihat-
dangina emas, balki fonetik va grammatik jihatdan
ham o‘rganiladi.

O'zbek tilida mustaqil go‘llanib, lug‘aviy ma’no

S

Siz dunyoni

boshga

anglatuvchi har qanday so‘z leksemadir: non, kitob,
ota, ona, muqaddas, aziz, tarbiyalamoq, o‘stirmoq,
o‘gitmoq.

So‘zlarning tuzilishini morfema va leksemala-
rini o‘rganish orqali tahlil qiluvchi morfologik tahlil
NLPning ko‘plab vazifalari (fokenizatsiya, o‘zakni
aniqlash, so‘z birikmasini aniqlash, nutq qismlarini
teglash) uchun asosiy blok hisoblanadi.

Sintaksis — tildagi so’z va iboralardan foydalan-
ib grammatik jihatdan to‘g‘ri gaplar tuzish qoidalari
tizimi. Tilshunoslikda sintaktik struktura turli usullar
vositasida ifodalanishi mumkin. Gap sintaktik tuzil-
ishini ifodalashning eng keng tarqalgan yondashuvi
— tahlil daraxtini hosil gilishdir. Quyidagi 5-rasmda
o‘zbek tilidagi gapga mos tahlil daraxti ko‘rsatilgan.

N

/N

RENR

nigoh bilan kuzatasiz

5-rasm. Gapning sitaktik strukturasi

Bu tilning ierarxik tuzilishiga ega bo'lib, quyidagi
ketmat-ketlikda shakllantiriladi:

so‘zlar;

nutq qismi teglari;

S0‘z birikmalari;

gaplar.

Sintaktik tahlil daraxtidagi belgilar quyidagicha
izohlanadi:

N — of;

V —fe'l;

" XoxuneB A. TUNLLYHOCIMK TEPMUHNIAPUHUHT U30XNK NyFaTu. — TowkeHT, 1995. — 158 6. — B. 65.
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P — predlog;

NP — Otli birikma;

VP — fe'lli birikma;

“boshqa nigoh” — otli birikma;

“nigoh bilan kuzatasiz”, “dunyoni kuzatasiz” — fe'lli
birikmalar.

Sintaktik struktura tildagi grammatik qoidalar
to'plami (masalan, gap NP va VPni o0z ichiga oladl)
asosida shakllantiriladi va matnning sintaktik tahlili
ushbu yondashuv asosida amalga oshiriladi.

NLPda sintaktik tahlil berilgan matndan avtomatik
tarzda shajara daraxtini shakllantirish demakdir. Mat-
ndan obyektlarni ajratib olish va aloqalarni aniqlash
— NLPning sintaktik tahlil qgilishga asoslangan vazi-
falaridan biri. Bir tilning sintaksisi boshga tilnikidan
farq qiladi. Bunda tilni qayta ishlash yondashuvlari
o‘zgaradi.

Kontekst — bu tildagi turli gismlarning ma’lum bir
ma’noni yetkazish uchun birlashishi. Kontekst so’z,
iboralar, dunyo bilimlari va sog‘lom fikrni o‘z ichiga
oladi. Gapning ma’nosi kontekstga garab o‘zgarishi
mumkin. Chunki so‘z va iboralar ba’zan bir nechta
ma’noga ega bo‘lishi mumkin. Umuman olganda,
kontekst semantika va pragmatikadan iborat.

Semantika — so‘z va gaplarning kontekstdan
tashqaridagi ma’nosi.

Pragmatika — olamning lisoniy manzarasi va nutq
momentining tashqi kontekstining birgalikda ma’no
anglatishi.

Sarkazmni aniqlash, tematik modellashtirish kabi
NLPning murakkab vazifalari kontekstdan foydalan-
gan holda hal etiladi.

NLPdagi turli vazifalarni hal etish uchun tilning
yuqorida keltirilgan qurilish bloklari haqida turli da-
rajadagi bilimlarni bilish talab etiladi. Inson tilining
noaniqligi va ko'p qirraligi NLPni murakkab sohaga
aylantiradigan ikkita xususiyatdir.

Noaniglik (ko‘pma’nolilik va omoniniya)

Ko‘pgina inson tillari tabiatan noaniq. O‘zbek tilida
bunday ko‘p ma’nolilik turli sathdagi omonimlik orqgali
kelib chigishi mumkin:

leksik omonimiya;

morfologik omonimiya;

sintatik omonimiya.

Buni quyidagi gaplar misolida ko‘rish mumkin:
otimni: ismimni || toychogni;

tilim: til+im (ot+egalik) || tilim (bo‘lak); qo'ying: sen
bogayotgan qo'y || go'ymoq harakati va h.k.

Umumiy bilim

Har ganday inson tilining asosiy jihati “umumiy
bilim’(“‘common  knowledge”)ga  egalikdir. Bu
ko‘pchilik odamlarga ma’lum bo‘lgan barcha faktlar
to'plamida ko‘rinadi. Har ganday mulogotda, bu fak-
tlar ma’lum deb taxmin qilinadi, shuning uchun ular
aniq eslatilmaydi, lekin ular gapning ma’nosiga ta’sir

giladi. Masalan, quyidagi ikkita gapni ko‘rib chigamiz:

Qo'‘chgor bolani suzdi.// Bola go‘chgorni suzdi.

llon mushukni zaharladi. /Mushuk ilonni zaharladi.

Katta kuch.// Kuch katta.

Asalari gizni chaqdi.// Qiz asalarini chaqdi.

Insonga ma’lum bilimga qarab, qaysi holat so-
dir bo‘lishi mumkinligini taxmin qila oladi. E’tibor
bering, bu umumiy bilimlar yuqoridagi gaplarda
eslatiimagan, ammo inson umumiy bilimga garab
shu gaplarning qaysi biri mantigan to‘g‘ri ekanligini
farglay oladi. Ular doimo umumiy bilimlardan foy-
dalanishadi. Yuqoridagi misoldagi gaplar sintaktik
jihatdan juda o‘xshash, ammo kompyuter odam-
lardek umumiy bilimlarga ega emasligi sababli ik-
kalasini farglash juda giyin bo‘ladi. NLPdagi asosiy
muammolardan biri bu hisoblash modelida odamlar
uchun umumiy ma’lumot bo‘lgan barcha narsalarni
ganday kodlashdir.

ljodkorlik. Til fagat qoidalarga asoslangan emas;
uning ijodiy tomoni ham mavjud. Har ganday tilda
turli uslub, sheva, janr va variatsiyalar qo‘llaniladi.
She’rlar — ijodkorlikning ajoyib namunasi. Mashi-
nalarning inson ijodkorligini tushunishini ta’minlash
nafagat NLPda, balki umuman sun’iy intellekt so-
hasida (Al) ham murakkab masala hisoblanadi.

Tillarning xilma-xilligi. Dunyodagi aksariyat
tillar uchun har ganday ikki tilning lug‘atlari o‘rtasi-
da to‘g‘ridan-to‘g‘'ri moslashtirish mavjud emas. Bu
NLPdagi biror masala yechimini bir tildan boshqa til-
ga o‘tkazishni giyinlashtiradi. Bir til uchun mavjud ye-
chim boshga til uchun umuman ishlamasligi mumekin.
Bu esa NLP tadqigotchilari tominidan tilga bo‘gliq
bo‘lmagan yechim yaratilishi yoki har bir til uchun alo-
hida yechimlar yaratilishi lozimligini anglatadi. Birin-
chi yondashuv kontseptual jihatdan juda qiyin bo‘lsa,
ikkinchisi mashaqqatli va vaqt talab giladi. Yuqorida
keltirigan muammolarning barchasi NLPni ishlash
uchun giyin, ammo foydali sohaga aylantiradi. Ush-
bu muammolarning ba’zilari NLPda ganday hal qilin-
ishini ko‘rib chigishdan oldin NLP muammolarini hal
gilishning umumiy yondashuvlarini bilishimiz kerak.
NLPdagi turli yondashuvlarni chuqurrog o‘rganish
uchun quyida mashinali o‘rganish (mashine learn-
ing) va chuqur o‘rganish (deep learning) sohalarining
NLP bilan ganday bog‘ligligi hagida umumiy ma’lu-
motlarni keltiramiz.

Mashinali o‘rganish, chuqur o‘rganish va NLP

Sur’iy intellekt (artificial intelligence, Al) — bu in-
formatikaning bir tarmog‘i bo'lib, inson intellektini
talab qiladigan vazifalarni bajara oladigan tizimlarni
yaratishga qaratilgan. Sun’iy intellektga 1950-yillar-
da Dartmut kollejida tashkil etilgan seminarda asos
go'yilgan. Dastlabki sun’iy intellekt, asosan, man-
tiqiy, evristik va qoidalarga asoslangan tizimlardan
qurilgan.

[24]




Mashinali o‘rganish (machine learning, ML) — qol-
da ishlangan qoidalarni talab gilmasdan, ko‘p sonli
misollar asosida vazifalarni avtomatik tarzda bajar-
ishni o‘rganishi mumkin bo‘lgan algoritmlarni ishlab
chiqish bilan shug‘ullanuvchi sun’iy intellekt tarmogfi.

Chuqur o‘rganish (deep learning, DL) sun’iy ney-
ron tarmogqlari arxitekturalariga asoslangan mashi-
nali o‘rganish sohasi. ML, DL va NLP sun’iy intellekt
sohadagi barcha kichik maydonlar bo‘lib, ular orasi-
dagi munosabatlar 6-rasmda tasvirlangan.

NLP, ML va DL o‘rtasida biroz o‘xshashlik mavjud

S|
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bo‘lsa-da, rasmda ko‘rsatilganidek, ular sun’iy intel-
lektning turli sohalari sanaladi. Sun’iy intellektdagi
boshqa dastlabki ishlab chigilgan tizimlar singari, bir-
inchi yaratilgan NLP ilovalari ham qoidalar va evris-
tikaga asoslangan edi. Ammo so‘nggi bir necha o‘n
yilliklarda, NLP ilovalarini ishlab chigishda ML usul-
lari katta ta’sir ko‘rsatdi. So‘nggi vaqgtlarda DLdan
NLP ilovalarini yaratish uchun muntazam tarzda foy-
dalanilmoqda. Yuqoridagi fikr-mulohazalarni hisobga
olib, ML va DL haqida gisqacha ma’lumot beramiz.

. SUN'IY INTELLEKT
Q MASHINALI O'RGANISH
Q TABIIY TILNI QAYTA ISHLASH

Q CHUQUR O‘RGANISH

6-rasm. NLP, ML va DL

Mashinali o‘rganishning maqgsadi — aniq ko‘rsat-
masiz misollar asosida (“o‘quv ma’lumotlari”, “training
data”) vazifalarni bajarishni “o‘rganish”dir. Bu, odatda,
o‘quv ma’lumotlarining raqgamli ko'rinishini (“xususi-
yatlari”) yaratish va ushbu misollardagi shablonlarni
o‘rganish orqali orgali amalga oshiriladi. Mashinali
o‘rganish algoritmlarini uchta asosiy paradigmaga
guruhlash (ajratish) mumkin: nazorat ostida (o‘qituv-
chi bilan, supervised learning) o‘rganish; nazoratsiz
(o‘qituvchisiz, unsupervised learning) o‘rganish; mus-
tahkamlovchi o‘’rganish (reinforcement learning).

Nazorat ostidagi o‘rganishda qabul gilingan ma’lu-
motlardan natijani hosil gilishning ko‘p sonli juftlikdagi
misollarni o‘rganish orqali, yangi kirish ma’lumotidan
natijani hosil gilish funktsiyasini o‘rganishdir. Bunda
kirish-chigish juftliklari o'quv ma’lumotlari sifatida
gabul gilinadi va chiqishlar maxsus razmetkalar yoki
natija sifatida shakllantiriladi. Til bilan bog‘liq nazorat
ostida o‘rganish muammosiga misol sifatida elek-
tron pochta xabarlarini spam yoki spam bo‘lmagan
deb tasniflashni o‘rganishni keltirish mumkin. Ushbu
sun’iy intellekt yondashuvi asosida dasturchilar NLP
masalalarini hal qilib kelmoqdalar.

Nazoratsiz o‘rganishda kirish ma’lumotlaridagi
yashirin shablonlarni topishga asoslangan mashinali
o'rganish usullaridan foydalaniladi. Ya'ni, nazorat os-
tidagi o‘rganishdan farqgli o‘'laroq, nazoratsiz o'qgitish-

da katta hajmdagi razmetkalanmagan ma’lumotlar
gayta ishlanadi. NLPda bunday vazifaning namunasi
sifatida mavzular hagida hech ganday ma’lumotga
ega bo‘lmagan holda, matnli ma’lumotlarning katta
hajmdagi to‘plami (bigdata)dagi yashirin mavzularni
aniqlash jarayonini keltirish mumkin. Ushbu masala
NLPda tematik modellashtirish sifatida ko‘rib chigila-
di. Kichik hajmdagi razmetalangan va katta hajmdagi
razmetkasiz ma’lumotlar to‘plamidan iborat NLP loy-
ihalarida yarim nazorat ostida o‘rganish usuli keng
go‘llaniladi. Yarim nazorat metodida qo‘yilgan mas-
alani o‘rganish uchun ikkala ma’lumotlar to‘plamidan
foydalanishni o'z ichiga oladi.

Mustahkamlovchi o‘rganish berilgan ma’lumotlar
ustida turli sinovlarni amalga oshirish va xatoliklarni
bartaraf gilish orqali vazifalarini o‘rganish usullari bi-
lan shug‘ullanadi va katta hajmdagi razmetkalangan
yoki razmetkalanmagan ma’lumotlarning yo‘qligi bi-
lan ajralib turadi. O‘rganish avtonom muhitda amalga
oshiriladi va teskari aloqa orqgali yaxshilanadi. Bugun-
gi kunda ushbu o‘rganish shaklidan amaliy NLP ma-
salalarida deyarli foydalanilmaydi. Ushbu metoddan
shaxmat kabi mashina o'yinlari, avtonom transport
vositalarini loyihalash va robototexnika kabi ilovalar-
da foydalaniladi.

Chuqur organish — sun’iy neyron tarmoglari arx-
itekturasiga asoslangan mashinali o‘rganish sohasi-
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ga tegishli metod. Chuqur o‘rganishdagi g‘oyalar in-
son miyasidagi neyronlardan va ularning bir-biri bilan
o‘zaro ta’siriga asoslangan tarzda shakllantirilgan.
So‘nggi o‘n vyil ichida chuqur o‘rganishga asoslan-
gan neyron arxitekturalari tasvir va nutqni aniqlash
va mashina tarjimasi kabi turli intellektual ilovalarn-
ing samaradorligini oshirishga xizmat qildi. Bu esa,
NLP ilovalarida chuqur o‘rganishga asoslangan ye-
chimlarning ko‘payishiga olib keldi.

Ta’kidlash joizki, NLPning asosiy vazifalari sifati-

da matn klassifikatsiyasi, ma’lumotlarni ajratish, suh-
bat agenti, ma’limot olish, savol-javob tizimi farglan-
sa, umumiy ilovalar sirasiga spam klassifikatsiyasi,
tagvim voqealarini chigarish, shaxsiy yordamchilar,
qgidiruv tizimlari kiritiladi. Shuningdek, NLP spetsifik
industriyada ijtimoiy tarmogqlar tahlili, chakana savdo
katalogini chigarish, salomatlik bilan bog'‘liq qaydlar
tahlili, moliyaviy analiz kabi kabi funksiyalarni ham
bajaradi.

RESUME. This article reviews the tasks of natural language processing (NLP) and current approaches.
The social importance of NLP, its various tasks, the role of machine learning and deep learning in NLP were
also discussed. If the main tasks of NLP are text classification, data separation, chat agent, information
retrieval, question-answer system, spam classification, calendar event output, personal assistants, search

engines are included among common applications.

PE3IOME. B aton ctatbe paccmaTpuBatoTcs 3agaqm obpaboTkm ectecTBeHHOrO sidbika (NLP) n coBpemen-
Hble noaxodbl. Takke obcyxaaeTcs coymnansHast 3HadumocTb NLP, ero pasnuyHele 3agayu, porb MallMHHOMO
0by4eHus n rmybokoro obyyeHus B NLP Ecnn ocHoBHbIMM 3agavamu NLP aensoTca knaccudmkaums Tekcra,
pasaeneHune AaHHbIX, YaT-areHT, MOMCK MHGopMaLmMK, CucTema BONPOCOB 1 OTBETOB, kraccudumkaums cnama,
BbIBOA COObLITUI KaneHaapsi, MMYHbIE MOMOLLHWKN, MOUCKOBbLIE CUCTEMbI BXOOAT B YMCIO pacnpoCcTpaHEeHHbIX
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UCNOJIb30BAHUE UHOA3bIYHbIX BKPAMJIEHUIA B TEKCTAX
O®OUUMUANBHO-AENOBLIX JOKYMEHTOB PYCCKOIo U Y3bEKCKOIo A3bIKOB

XynankynoB Abaynna JdWKyBBaTOBUY,
AoueHT Tepme3CcKoro rocyaapCTBEHHOro YHUBEPCUTETA,
JokTop domnocodum no punonormieckum Haykam

3anMCTBOBaHNSA uUrpatoT 6osbLUylo ponb B UCTO-
PVYECKOM U3MEHEHUN A3LIKOB, B NMEPBYIO ovepedb B
MOMOJSIHEHUM CIIOBapHOro 3anaca. Takoe si3blkoBoe
AIBNEHNE COAECTBYET YCUIEHUNIO COLMANbHbIX, KYIb-
TYPHbIX, MONTUTUYECKUX 1 IKOHOMUYECKMX CBSI3EIN Ha-
pPOAOB MUpa U KX A3bIKOB. B cBA3M ¢ 3TUM Heobxo-
AMMOCTb McCrefoBaHusl akToB, 3aMCTBOBaAHHbIX
NEeKCUMYECKUX eQUHULL, CoAepKaLLMXCsl B CIOBapHOM
CoCTaBe 513blKOB, JABHO OCO3HaHA B SA3bIKO3HAHWUM U
HVKOTa He Tepsifia CBOei akTyarbHOCTHU.

CornacHo amepukaHckoMy nuHreucTy J1. Bnym-
dvnay, 3aMmMcTBOBaHME — 3TO OMnpenerieHHbIn BUf
A3bIKOBbIX SIBMEHWiA. o ero MHeHuto, BblOenseTcs

TpW BMAA 3aMMCTBOBaHUi: 1) 3aMMCTBOBaHUE MOHSA-
TUIN KyNbTYpbl; 2) “BHYTPEHHEE” 3anMCTBOBaHUE Kak
pes3ynbTaT HEMNOCPEACTBEHHbIX S3bIKOBbIX KOHTaK-
TOB; 3) AnanekTarnbHble 3aMMCTBOBaHMS, MPOHMKat0-
LLUMe B NUTepaTypHbI A3bIK U3 AnanekToB'.
Poccuiickne nUHrBMCTbLI NOHATUIO “3aMMCTBOBa-
Hue” gaBanu pasHble 00bsAcHeHus. J1.T1.KpbicuH noa
3aMMCTBOBaHMEM MOHMMAET NPOLIECC NepeMeLLeHNs]
PasnuyHbIX 3NeMeHTOB (Mopdonorumn, OHONOrmu,
NEKCUKN, CEMAHTUKN, CUHTaKcuca) n3 OgHOro A3blka

"Bloomfield L. Language. — New York: Holt and Co., 1933.
—-C. 14.
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