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IMPEAVICIIOBUE

B cOopHHK MarepuanoB BKJIIOYEHBI CTAaTbU Y4acTHUKOB [lsToit MexmyHa-
pOxHOI KOH(EepeHIMH II0 KOMIBIOTEPHOH 00pabOTKe TIOPKCKHX SA3BIKOB
«TurkLang 2017» (Ka3anb, Tarapcran, Poccus, 18-21 okrsa6pst 2017 ). Ioaro-
TOBKA U M3/1aHUE COOPHUKA OCYIIECTBICHO NMpH (prHAHCOBOW mozepxkke Poc-
cuiickoro ¢oHza GpyHIaMEHTAIbHBIX UCCIeN0BaHUH, TpoekT Ne 17-47-161033.

YuacTHHKaMH KOH(EpPEHIINH, YYeHBIMH U crienuanicramu u3 Poccun (Aka-
nemust Hayk Pecriyomuku Tarapcran (Kaszans, Tarapcran), Kazanckuii ¢ene-
panbHbI yHUBEpCUTET, MOCKOBCKUI TOCY/1apCTBEHHBIM YHHUBEPCUTETA UMEHHU
JlomonocoBa (MockBa), UncTHTYT s3pIKO3HAaHUS Poccuiickolf akageMun Hayk
(Mockga), Bricmast mikoma sxoHOMuUKH (Mocksa), MHCTHTYT Tpobnem uHOp-
Matuku Poccuiickoit akamemun Hayk (Mocksa), Cankr-IletepOyprckuii rocy-
napcrBenHblii yHuBepcuteT (Canxt-IlerepOyp), HoBocubupckuii rocynap-
cTBeHHBIN yHHBepcuTeT (HoBocubupck), MHCTUTYT HCTOpUH, S3bIKA U JIUTE-
parypsl Y duMcKoro Hay4HoOro ieHntpa Poccuiickoit akamemun Hayk (Ya,
BamkoprocTtan), CeBepo-BocTounslii ¢enepanbHBIi YHUBEPCUTET HUMEHHU
M.K. AmmocoBa (SkyTck, Caxa), UyBamckuii rocynapcTBEHHBIH YHHBEPCUTET
nmenu U.H. Vibsaosa (UeOokcapsl, Uysammst), TYBUHCKHI TOCynapCTBEHHBIH
yuuBepeuteT (Kbizpun, Tysa), KpbiMckuii ¢denepanbHblii YHUBEPCUTET HMEHH
B.U Bepnanckoro (Cumdepononb, Kpeim) u np.), CHHBI3SIHCKHI yHUBEPCH-
tet (Ypymun, Kutait), Yausepcurer lunxya (betimxun, Kutait), bakunckuit
EBpaswmiickuii yausepcutet (baky, AzepOaiimxan), Oxcopumk akagemus (baxy,
Azep0aiimkan), EBpasuiickuii HarmoHamsHBIN yHUBepcuTeT umenu JIL.H. ['ymu-
neBa (Acrana, Kazaxcran), Hazap6acB YHuBepcuteT (Actana, Kazaxcran),
Kazaxckuii HalMOHANBHBIA YHHUBEpCUTET UMeHH aib-Dapadu (Anmarsl, Ka-
3axcTaH), KeIpreisckuil texHuueckuil yHuBepcuteT umeHu M. PaszszakoBa
(bumkek, Keipreizcran), MHCTUTYT TeOpeTHYECKONH M MPUKIATIHON MaTrema-
Trkn HammonansHOW akagemun Hayk Keipreiscrana (bumkek, Keipremcran),
KeIpreizcknii Tocy1apCTBEHHBIH YHUBEPCUTET CTPOUTEILCTBA, TPAHCIIOPTA H
apxurektypsl umeHn H.Mcanosa (bumkek, Keiprescran), bumkekckuit ro-
cynapcTBeHHBI yHHBepcuTeT umeHu KapacaeBa (bumkek, Keipreizcran),
Omickuit TexHonmornueckuit yuusepcutet (Om, Keipreiscran), YHUBEpCUTET
Burayraca Benukoro (Kaynac, JIutsa), CTaMOynbCKUN TEXHUUECKH YHHUBEPCH-
teT (CramOyn, Typuws), YHUBEpCHUTET y30€KCKOTO S3bIKa M JTUTEPATYPHl UMCHU
Ammepa Hapon (Tamkent, Y30ekucran), Apm3onckuii Yausepcuret (Tycom,
Apmsona, CIIIA), Cyoprmop kommnemk (Cyoptmop, [TencmmsBanus, CILIA) 6putn
TIPE/ICTABIICHBI JIOKJIA/Ibl, TOCBSIICHHBIE aKTyaJIbHBIM MIPpOo0JIeMaM KOMIbIOTEp-
HOW ¥ KOTHUTUBHOM JIMHI'BUCTHKH JUISI TIOPKCKUX SI3BIKOB.

AKTHBHO Y IUIOZOTBOPHO OOCYXIAJUCh BOMPOCHI pa3paboTKu (opMaiib-
HBIX JIMHIBUCTHYECKUX MOJEINEH, STIEKTPOHHBIX KOPILYCOB, CHCTEM MAIIMHHOTO
TIepeBO/Ia, PEUEBBIX TEXHOIOTHI, a TaKkKe MpOOIeMbl, CBI3aHHbIE C (DYHKIIMOHHU-



4

pPOBaHMEM HAIlMOHAJIBHBIX SI3BIKOB B IHTEPHET-TEXHONOTHSX. YYaCTHUKH OTME-
THJIN KOHCTPYKTHBHOCTbh OOCYX/ICHHS Ha CEKIUSAX U KPYIIIBIX CTONAX MPoOiIeM
pa3paboTku oOIIeil TepMUHOIOTHH, O0IIei cucTeMbl 0003HAUYCHHUH JIEKCHKO-
rpaMMaTHYECKUX KaTeropuii, NCIOIB30BaHMs JJIsl pealn3allii CBOUX HAIHO-
HaJIBHBIX IPOEKTOB aHAJIOTMYHBIX MOAXO0JI0B, METOJOB U TEXHOJIOTHi, 0COOEH-
HO C Y4eTOM OJIM30CTH TIOPKCKHUX S3BIKOB IMPAKTHYECKH BO BCEX KOMITOHEHTAX,
BKJIIOYas JIEKCHKY, MOP(OIOTHIO, CHHTAKCUC U CEMAHTHKY. YUHUTBIBasi 0COOYIO
BaXXHOCTh MOP(OIOTHIECKON COCTABISAIONIEH Il TIOPKCKHUX SI3bIKOB M HaW-
GoIbIIeH TEOPETUIECKOH 1 MPAKTHYECKON pa3paO0TaHHOCTH M IPECTABICHHO-
CTH Ha KOH(EPEHIINH, COOTBETCTBYIOIINE MaTePHaJIbl, ONMCHIBAIOIINE MOJCIIH,
METOJIbI ¥ TEXHOJIOTUH 00pa0OTKH 3TOM SI3BIKOBOI KOMIIOHEHTBI COOpPAHbI B OT-
JIEJIbHBIN TOM.

Temarnka KOH(EPEHIIMN HAXOOUTCS B IMOCTOSIHHOM pa3BUTHH. B crucok
HOBBIX 00CY)KJaeMBIX TeM BKJIIOYCHA MPOoOieMa YHU(PHUKAIIMNA CHCTEM TpamMMa-
THYECKOW aHHOTALIMH B KOPITycaX TIOPKCKUX SI3BIKOB, KOTOpast IMOAPOOHO 00Cy K-
nanack Ha cemuHape Uniturk (mpoext “YHudukanus cucreM rpaMMaTHuecKoi
pa3MeTKH B JIEKTPOHHBIX KOPITycax TIOPKCKUX S3bIKOB”). B Hacrosiiee BpeMs
HE UMeeTcs eIUHON YHU(DUITMPOBAHHON CUCTEMBI Pa3METKHU IS TIOPKCKUX SA3bI-
KOB, BKJIFOUAs CTAaHJAPTHBIC TeTH I MOp(deM 1 MOP(HOTOTHIECKUX KaTeTOpHil.
BwMmecTte ¢ Tem, Kak MOKa3bIBae€T 00CYXKICHHE MMEIOIIETOCs ONbITa U 3a/1a4 110
9TOH IpobIeMaTnke, a TaKkKe MyTel X pelIeHus, yHu(ruKanus cucteM aHHOTH-
pOBaHMs KOPITyCOB HE SIBIISIETCS] TPUBHAJIBHON NPAKTHUYECKON 3aa4eii 1 TpedyeT
TEOPETUYECKOrO NMepecMoTpa MHOTUX TPAAULIMOHHBIX TPAaMMAaTHYECKUX OIHCa-
HUH. [[n14 BRIMOTHEHUS paboT 10 YHU(DHKALUN CUCTEM Pa3METKH B AJICKTPOHHBIX
KOpITycax TFOPKCKHX SI3bIKOB B KaU€CTBE MMPOTPAMMHOIO HHCTPYMEHTAPHS YKE B
HacTosIIee BpeMsi MOXKHO 3((EeKTHBHO MCIONB30BaTh MHOTO(YHKINOHAIBHBIHA
MHOTOSI3BIYHBIN VIHTEpHET-CepBHC Ha OCHOBE MOJIEIH TIOPKCKOIM MOpdeMsbl, pas-
paGorannsiii B MHCcTHTYTE TpHKiaaHoit cemuoruku AH PT.

OpraHu3aTopbl ¥ y4acTHUKH KOH(epeHIuHn OyayT u naiee paborarh Haj
npeBpaileHreM iomanku konpepenuun TurkLang B mpocTpaHcTBO comiaco-
BaHHBIX JTMHTBUCTHYECKHUX HMCCIECAOBAaHMUHN, B MPOCTPAHCTBO COACHCTBHS pas-
paboTKe JIMHIBUCTHYECKUX PECYpPCcOB M 3PPEKTUBHBIX CUCTEM M TE€XHOJIOTHH
00pabOTKH TIOPKCKUX S3BIKOB. AKTYaJIbHOH 3a7aueii SIBIsIeTCSl CO3/IaHNe OTKPbI-
TOM TIaTOpMBI JUTs pa3MeIleHHsT HHPOPMAIMOHHBIX PECYpPCOB ISl TFOPKCKHUX
SI3BIKOB (0a3 JAHHBIX, TEPMUHOJIOTHYECKHUX U TOJIKOBBIX CIIOBApei, Te3aypycoB),
HIPOTPaMMHBIX CPEACTB [T 00paObOTKH TIOPKCKUX S3BIKOB, TIPEXK/IE BCETO TaKHX,
Kak MOP(OJIOTHIECKUE, CHHTAKCHYECKUE aHATM3AaTOPBI U JPYTHE YTHIINTHI.

Opraam3atopsl KOHPEPSHIINN BBIPAXKAIOT OJarogapHOCTh TUpPEKTOpy Bric-
mreit nxosb! THGOpMannoHHBIX TEXHOIOTHIA 1 HH()OPMAMOHHBIX crcteM KOY
XacpsHOBY A.D., nupekTopy MHCTUTYTa BEIMMCIUTENbHON MaTeMaTUKU U WH-
(dopmanronHbIx TexHonorui Kazanckoro denepansrnoro ynusepcurera (KOY)
Mocuny C.I',, a Takxke coTpyaHukaMm Hay4HO-MCCIIeOBaTENbCKOTO HHCTUTYTA
NPUKJIaZHON CeMUOTUKH AKaseMuu Hayk TarapcraHa 3a ux BKJaja B OpraHu3a-
LIUIO ¥ ycrentHoe nposeaeHue koadepennnun « TurkLang 2017».
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CEKLIMA 1 CEMAHTHYECKHUE

TEXHOJIOTUH
VIIK 81733

BUILDING AN AUTOMATIC DICTIONARY IN THE EXPERT
SYSTEM OF TEACHING SCIENTIFIC VOCABULARY

A. Alizade!, Z. Guliyeva®
'TEUROASIAN University, Baku AZ 1073, Azerbaijan
’Oxbridge Academy, Baku AZ 1009, Azerbaijan
guliyeva z y@hotmail.com

Artificial Intelligence Systems aimed at the achievement of the maximum
simulation of human brain activities give opportunities for application of infor-
mation computer technologies in foreign languages learning as well as the creat-
ing of automatic training courses and self-training apparatus. Paper illustrates
classification of computer tutoring systems (CTS), their structure and also func-
tions of such constituents as interface, databases, knowledge bases, diagnostic
and control units. On the basis of conceptual approach authors offers the tech-
nique of automatic dictionary compiling within the computer tutoring system
intended for educating of English lexis required to the academic or scientific
staff. The principles of automatic dictionary building as the database of CTS are
based on the results of modern ESL methods analysis together with the compara-
tive analysis of the linguistic features essential for formalization of appropriate
linguistic information compiled within automatic dictionary (AD).

Keywords: applied linguistics; expert tutoring system; automatic dictionary;
English lexis, artificial intelligence.

MNOCTPOEHUE ABTOMATHYECKOI'O CJIOBAPS
B OKCINEPTHOW CUCTEME OBYUEHUS HAYUYHOM
JIEKCUKE

A. Anuszaoé', 3. Kynueea’
! Baxkunckuit Eepoasutickuit Ynusepcumem, baxy AZ 1073, Azepoatioscan
? [lIkona Oxcopuooic Akaoemu, baxy AZ 1009, Azepbaiioxcan
guliyeva_z y(@hotmail.com

Cucremsl I/ICKyCCTBCHHOFO I/IHTCJ’IJ’[CKTa, HalCJICHHBIC HA JOCTHXCHUC MaK-
CHMAaJIbHON UMHUTALMHU ASATCILHOCTH YEI0BEUECKOr0 Mo3ra, Jar0T BO3MOXXHOCTb
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IPUMEHEHHs] HHPOPMAIIMOHHBIX KOMIBIOTEPHBIX TEXHOIOTHH B 00y4EHUH HHO-
CTpaHHBIM A3bIKaM, CO3AaHUA aBTOMATUYCCKUX y‘{e6HLIX KYypCOB U TPECHAXKCPOB
JUIst camoo0yueHusi. B cratbe npezsioxkeHa KiaccuuKanusi KOMIBIOTEPHBIX 00-
YYAIOIINX CHCTEM, B COOTBETCTBHH C MX Ha3HAUCHHEM U QyHKIusaMH. Ha ocHOBe
KOHLIENTYaJbHOTO MOAX0Aa HpeiaraeTcs METOIUKa MOCTPOCHUS aBTOMATH-
YECKOTO CIIOBAapsl B KOMITBIOTEPHOH oOydaromiei cucreme, MperaHa3HauYeHHON
IU1st 00y4YeHHs JIEKCHKE aHTJIMHCKOTO A3bIKa HaAyYHOMY IlepcoHaTy. [IprHINIEL
ITOCTPOCHMSI aBTOMATHYECKOT'0 ClIoBaps B kadecTBe 0a3pl qanHex KOC, nzmno-
JKCHHBIC B CTAaTb€, OCHOBAHbI Ha pPE3YyJibTaTaX aHalin3a COBPEMEHHLIX METOI0B
00y4eHHsI HHOCTPAHHOMY SI3BIKY, & TAKIKEC CPAaBHHUTEIBHOIO aHAIM3a JHMHTBU-
CTUYECKUX MPU3HAKOB, HEOOXOAUMBIX JUTs (POpMaTTH3alMy U KOMIIBIOTEPU3ALUH
JIUAAKTHYECKUX MPOLECCOB TOTO MM MHOTO si3bIKa. CTpyKTypa KOHTEKCTOJIO-
THYECKOTO CJIOBApsi, METOAMKA MOJa4l M 00y4eHHs MaTepuaia, GpopManu3anus
JIAHHBIX B CIIOBAPHOW CTAThE ONMCHIBAEMOW CHCTEMbI 0a3HPYIOTCS Ha MOIXOJIE,
OCHOBaHHOM Ha koJutokanusx (collocation-based approach).

KaroueBble coBa: mpuKiIagHas JTHHTBHCTHKA, KCIEPTHAS 00ydaromas
CHCTeMa; aBTOMAaTHIECKHH CIOBaph; JIEKCHKA aHTIIMHCKOTO S3bIKa; NCKYCCTBEH-
HBIH UHTEJIJICKT.

1. BeBenenue

Bricokue Temmbl pa3BUTHSI THPOPMALIMOHHBIX TEXHOJIOTHH co3/1a-
0T TMPEATIOCHUTKHY /11l U3MEHEHHI B TpeOOBaHUAX K 00pa30BaHUIO, KO-
TOpOE HAIPABJICHO HA yJIOBIETBOPEHHE MOTPEOHOCTEH COBPEMEHHOTO
pBIHKA TpyZAa. JIMHAMUYHO pa3BUBAIOLIAsCS SKOHOMHUKA, HAYYHBIH U
TEXHUYECKU mporpecc 00ycaaBiIuBalOT HEOOXOJUMOCTh B KBaTU(u-
IUPOBAaHHBIX KaJpax, 00yuyeHHe KOTOPHIX BO3MOXKHO TOJIBKO B YCIIO-
BHUSIX IMOCTOSTHHOT'O OOHOBIICHUS 3HAHUI TTOCPEICTBOM HENPEPHIBHOTO
oOpas3oBanus. KomnbroTepHble 00y4aronume CUCTEMbI MPEBPATUIHCH
B OCHOBHOE 3BEHO HEIMPEPHIBHOIO 00pa30oBaHMs, MPEIOCTABISIOLINE
paBHBIE BO3MOKHOCTH TOBBIIICHUS YPOBHS 3HAHUH, YMEHUI U HaBBI-
KOB CaMOCTOSTEIFHO WJIM B MaccoBOM mopsiake. [Ipomecc oOyueHus
MIPEICTABIIAET COOON BYCTOPOHHUE OTHOLIEHHS MEKIAY 00ydarouIiM
1 00y4aeMbIM, AEUCTBUS KaXI0T0 UX KOTOPBIX, 00YCIOBICHbBI OTBET-
HBIM JICCTBHEM BTOPOI CTOpOHBI. IHUITMATOPOM B Ipoiiecce o0yue-
HUS SIBJISIETCSl 0Oy4aromni, KOTOPBIA aHANM3UPYS ACUCTBHs 00yuae-
MOT0, OCYLIECTBIISIET IOCTAHOBKY HOBBIX 1I€JIEH, 3alaHuil U yCIOBUH,
KOTOpBIE I0JKHBI ObITh BBITOIHEHBI 00ydyaeMbiM. KommnbroTepusanus
nporecca oOydeHus Ha 6a3e COBPEMEHHBIX KOMITBIOTEPHBIX TEXHO-
JIOTUH co3AaeT OJaronpHATHBIC YCIOBHS I pa3paboTOK KOMIIBIO-
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TepHbIX 00ydarommx cucteM (KOC) pasnuyHoro HazHadeHUs, B 0CO-
OEHHOCTHU, CUCTEM, KaK JUI CaMOCTOSITEIILHOTO, TaK U /711 MaCCOBOTO
W3YYEHUSI HHOCTPAHHBIX S3BIKOB.

Jyis n3ydeHnss THOCTPAHHOTO SI3bIKa BHE SI3BIKOBOM Cpellbl 0COOSH-
HO Ba)KHa BO3MOKHOCTb CO3/1aHUS U UCHOJIb30BaHUS KOMIIbIOTEPHBIX
MPOrpamMM B paMKax M3y4aeMoro S3bIKa, YTO IMO3BOJISIET MAKCUMAIILHO
HCTIOJIb30BATh N3YYaeMBbI SI3bIK, U SIBJISETCS OJJHON U3 TJIaBHBIX MEX-
JTVCIUATUTMHAPHBIX MPOOJIeM KaK KOMITBIOTEPHOU JIMHTBUCTUKH, TaK H
COBPEMEHHOM JIMHTBOAUJAKTUKU. B 3aBrcHMOCTH OT Liesielt o0yueHus,
JeSITeIbHOCTh MeAarora Uil KOMIbIOTEPHON 00ydarolield CUCTEeMBI
Oasupyercs Ha cojepKaHuU y4eOHOro Marepuaia, MeTojax oOyde-
HUs, POpMax U CpeacTBax OOyUCHHS.

Crpykrypa KOC omnpenensiercs, B IepByto ouepeib, TAKUMHU KpH-
TEpUsSMHU KaK, BO3pacTHON (haKkTop Mmosp30BaTeNeil, eib UCI0Ib30Ba-
HUSI, IPEIMETHAsE 00JIaCTh, TOCTYIHOCTh U MPOCTOTA UCIOIB30BaAHHS
CHCTEMbI, WHANBHUIyaJIU3aIlusl U MHTEPAKTHBHOCTH. [Ipomecc oOyue-
HUSI THOCTPAHHOMY $SI3bIKY MOKHO MPEACTaBUTh B KaUECTBE COBOKYII-
HOCTH CJIEAYIOLINX 3TAIOB:

— IlepBu4Has IMarHOCTHKA 3HAHUI W YCTAaHOBJICHHE YPOBHS 3Ha-
HUI 00y4yaeMoro;

— IlpenocraBnenue mMarepuana B COOTBETCTBUU C YCTAaHOBJIEHHBIM
YPOBHEM 3HAHMIA;

— Omnpenenenue CTETEHW OCBOSHHOCTH MPOMIEHHOTO MaTepuasia
00y4aeMbIM;

— KonTponbHoe TecTpoBaHUE AJIs BBISBICHMS CIIa0BbIX 3BEHHEB
OCBOEHHOI'0 MaTepHana;

— 3akperieHne MporUIeHHOTO MaTeprana;

— 3aKITI0YUTEIHHOE TECTUPOBAHHUE;

— Ilepexon k cienyromemMy 3Tany 00y4eHus.

YuuTeiBas BblllieckazaHHoe, co3nanue KOC cBonutcs kK mocTpoe-
HUIO KOMIIBIOTEPU3UPOBAHHOW BEPCHH TAIOB Mporecca 00ydeHusl, C
y4eTOM TpeOOBaHUM, MPEABABISCMBIX ISl IOTYUYCHHS T€X WJIA HHBIX
pe3yIbTaToB O0yUYEHHUS.

2. Knaccuduxkanusa KCO

OO0yuaronias S3bIKOBasi CUCTEMAa MOXKET OBITh CO3/1aHa KaK Ha OCHO-
B€ CIIEUANIHO Pa3pab0TaHHBIX MPOrPAMMHBIX MPOIYKTOB, BKJIIOYAIO-
IIUX B CBOIO CTPYKTYpPY MPOTPaMMBI Pa3HBIX TUIIOB, TAaK U HA OCHOBE
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THIATEJIbHO MOAOOPaHHOIO0 KOMILIEKCAa 00y4YaroluX, MPUKIAIHBIX U
MHCTPYMEHTAJIBHBIX MPOTrPAMM.

OcHOBHOI1 3a7aueil pa3pabOTUUKOB SIBISETCS CO3AaHNE Hauboee
npoayktuBHo# cTpykTypsl KCO, kotopas Oyaer o0nagars BCeMH BO3-
MO’KHOCTSIMU JIJIsl pealin3alluyl BhIIIEyKa3aHHBIX 3TAoB Ipoliecca 00-
Y4EHHs B aBTOMAaTU3UPOBaHHOU cpene. B pesynbraTe McciieqoBaHuii
B 00J1aCTH CYIIECTBYIOIIMX Pa3pad0TOK KOMITBIOTEPHBIX 00yUYarOIIuX
cucrteM Obina paspaborana kinaccupukamus KCO, pamxupyromascs
0 Pa3IMYHBIM KPUTEPHUSIM U (PYHKIIMOHAIHLHBIM TPU3HAKAM:

1) B cootBercTBUU C (hyHKyusmu 0OyueHus, BBIOTHIEMBIMU CHU-
CTEMOH, UX MO’KHO KJIACCU(HUIIMPOBATH HA CIICTYIOIINE BUIbI:

— Tpenupogounvie KCO — cucmemvl, B KOTOPBIX ydallUMCs HE
IpeuiaraeTcs TEOpeTUYECKU MaTepual, a mpeaaaratloTcsi TOJIbKO BO-
MIPOCHI U 33/1a4M B CIy4YaiHOM MMOCIe10BaTeIbHOCTH;

— Konmponupyrowue KCO, npeaHa3HauY€HHbIE IS IPOBEPKU yMe-
HUW W HaBBIKOB 00y4aeMOTro JI0 Havayia O0ydYeHHUs WIH B MpOIecce
o0Oy4eHus;

— Ungpopmamuenvie KCO, rnie 3a1a4u U BOIIPOCHI, B KOTOPBIX CITy-
Kat JJIsl OpraHU3alry YeIOBEKO-MAIIMHHOTO JUAI0oTa U JUIs yIipaBiie-
HUS X0I0M 00y4YeHHSI, KOTIa yJaIuMcs TIPeiaraeTcsi TOJIbKO Teope-
TUYECKUAN MaTepHal sl U3y4ICHNUS;

— Umumayuonnvie KCO — npencTaBisioT co00i CUMYJILIMOHHBIE
MoJIelH OO0YyYeHHs, UMUTHPYIOIUE PEATbHBIC CHTyalllud, B KOTOPHIX
o0yuyaemble IPUMEHSIIOT T€ WM UHbIE 3HAHUS U HAaBbIKY;

— Ueposvie KCO, B KOTOPBIX yUalirecs 00ecrieunBarOTCs UCIOb-
30BaHUEM IPEIOCTABISAEMBIX MPOTPAMMOM CPEACTB Ui peaTu3aliu
BO3MOKHOCTEH, CBSI3aHHBIX C U3yUYE€HHEM MHUPA UTPHI U JACSITEIbHOCTH
B 3TOM MHUPE, YTO IPUBOJUT K PA3BUTHUIO OINPEEIIEHHOTO HaBbIKa 00Y-
4aeMoro;

— [luacnocmuueckue KCO NpUMEHSIIOTCS IJ1s1 ONPEECICHUS] YPOB-
HSl 3HaHUH 00y4aeMoro B COOTBETCTBYIOIICH MpEAMETHOH o0macTw,
rJie TIEPUOAMYECKU MTPOU3BOANUTCS TIOBTOPHBIN KOHTPOJb 3HAHUN IS
BBISIBIICHUS CJIa00 yCBOCHHOT'O MaTepHalia; WHAWBUAYATU3UPYETCS
KOHTPOJIb 3HAHHUH TI0 ONPECIICHHOMY TPEAMETY UIS KaXKIOTO MOJIb-
30BaTes.

2) llo cmpyxmypHuiM npusHaxam 83aumooeticmeusi odbyyarouer
cucmemsl ¢ noavzosamenem KCO mnonmpazaensrorcs: Ha aBa 6a30BbIX
KJacca:
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— IpsAMbIe cUCTeMbI (0e3 00paTHOM CBSI3M) B KOTOPBIX, YUaIIHHCS
HE B3aMMOJICHCTBYET, a JIUIIb M0Jy4YaeT MH(OPMALUIO U BBIIOIHSIET
3a7laHusl.

— IUPKYJISIPHBIE CUCTEMBI (C 00paTHOM CBS3bI0), HATIPABJICHHBIC HA
YCTaHOBJICHHE YPOBHS 3HAHWH y4alUXcs B ONpPEACICHHBINA MEPHOA
y4eOHOro mpoiiecca, ¢ BO3MOKHOCTBIO Pa3BUTHS ONPEACICHHBIX Ha-
BBIKOB U TIOBTOPHOW MPOBEPKH YPOBHS 3HAHUH.

3) B cooTBETCTBUM C 06)yyaembiMU A3LIKOBLIMU HABLIKAMU, MEMO-
OuYecKuM Ha3HaveHuem OnpeoeieHHbIX TUHSBUCTNUYECKUX ACNeKMO8 U
suoamu yueonou desmenvrocmu KCO MOXHO TIOJCTUTh HA CIICTYIO-
LI1€ BUTBL:

— JInst pa3BUTHS apTUKYJISIIMOHHBIX HABBIKOB M TproOpeTeHus ¢o-
HETHUYECKOM 6a3bl

— Jlnsa n3ydeHust IeKCUKH (Pa3BUTHSI CIOBapHOM 0a3bl)

— JI1s M3y4eHus TpaMMaTHKH

— JI71s pa3BUTHUS HABBIKOB BOCIIPUATHUS PEUH

— JI1s1 pa3BUTHUS aKaJIEMUYECKOTO IHChbMa

— JI71s1 pa3BUTHUS HABBIKOB Pa3rOBOPHOM peun

— JI71s1 pa3BUTHUS TEXHUKH YTEHUS U opdorpaduyeckoro nucbma

4) B konTekcte ancopummuueckoco nocmpoenuss KCO M0xHO Mo-
JIeTTUTH Ha CIICAYIONINE TUTIBL:

¢ KCO, moctpoennsie Ha TuHEHHOM anroputme CKUHHEpa

¢ KCO, noctpoeHHbI€ Ha Pa3BETBICHHOM (HE JIMHEIHO) aIrOpUT™ME
Kpoynepa

e KCO, noctpoeHHbIe Ha aJalTUBHOM (MHTEJUICKTYaJIbHOM) ajro-
putme ITackoma

¢ Kom6unuposanusie KCO, mocTpoeHHbIe HA MPIMEHEHUH KaXKI0-
TO U3 BBIIIEYKAa3aHHBIX aJTOPUTMOB Ha ONPEICIECHHOM OTpe3Ke 00y-
YEeHHUS.

5) Ilo cnocoOy npumeHnenus npuHYUNO8 SUNEpmMeKcmossbix U 2u-
nepMeOUliHbIX MexHoI02uli TIPU CO3JIaHUHA MHTEJICKTyallbHOW 00Yy-
qaroredt cpenbl, KOC MOXXHO pa3enuTh Ha CIEIYIOLNE BUIbIL:

e Mynstumenuniinsie OC

e OkcneptHbie OC

¢ Jluctannmonusie OC

Mynomumeoutineie KOC sBnsitoTcs HanbOosee MOMYyJISPHBIM BU-
oM 0OydYarouux TEXHOJOTHH, 4TO 00YCIOBJIEHO IpPEACTaBICHU-
eM MH(OpMaIMK HE TOJBKO B TEKCTOBOM U IpadMuecKOM BHJE, HO
U TIOCPENICTBOM THUIIEPTEKCTa, aHUMAIIMHU, BHIIEO- U ayaHO- COTPO-
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BOXKJICHUS U MHTEPAKTUBHBIX rpaduueckux tectoB. [Ipumenenue
ayaHO-BU3yalbHBIX ()OPM WHPOPMAIH aKTHBH3HPYET OJHOBPEMEH-
HO HECKOJIBKO KaHaJIOB BOCIIPHATHS, YTO OOJIer4aeT MOHMMaHHe U3-
JlaraeMoro mMarepuana, JelaeT ero HHTEPECHBIM, HATJISIHBIM U 3a110-
MUHAIOLTHMCSI.

Oxcnepmuvle KOC nipencTaBisitoT cOO0W BUJT MHTEIUICKTYaIbHBIX
CUCTEM, OCYIIECTBISIOMNX cOOp, XpaHeHHe U 00paboTKy dhopmanu-
30BaHHOH MH(OpMaINK, OCHOBAaHHON Ha 3HAHUSAX YKCHEPTOB — BBI-
COKO KBaJH(HUIHUPOBAHHBIX METOIUCTOB, JIMHI'BHUCTOB U IE€JAroros.
CTpyKTypa SKCHEPTHBIX CUCTEM MO3BOJISIIOT UCTIONIB30BATh UX KaK JIJIs
npoQecCHOHATBHOTO 00YYeHUs, TaK U JJIsl TUarHOCTHKH, KOHTPOJIS U
MIPOBEPKH 3HAHUI 00yUYaeMbIX.

Hucmanyuonnvie MOC — 3TO CUCTEMBI, pealu3yoIue Ipouecc
00y4eHHsI Ha PaCCTOSHUM, KOTOPBIH MO3BOJISET () (HEKTUBHO BHEAPATD
HeTpepbIBHOE 00pa3oBaHue, 00yueHHe BHE 3aBUCUMOCTH OT Teorpa-
¢un oOyyaromerocs, a TaK)ke MOIy4YeHHE 3HAHUH B MHTEPAKTHBHOM
pexxumMe. [IucTaHIMOHHbBIE CHCTEMBI MTO3BOJISIOT PACHIMPHUTH TUANa30H
NPenoiaBaeMbIX KypcoB 0€3 CHM)KEHHsI MX KaueCTBa, COKPATHTh Bpe-
M3, 3aTpaurBaeMoe Ha MojlydeHue oOpa3oBaHus, ooecreyrnBas o0yde-
HHE Ha paboyeM MecTe, [0 MECTY KHUTEIbCTBA.

3. lIpeanaznavyenue JOC

Llenu u 3agaun, nocrasienHsle nepen JOC, mpenonpenensioT ee
CTPYKTYPY H IOCIIEIOBATENILHOCTD (DYHKIIHOHHUPOBAHHS €€ COCTaBHBIX
yacteir. Hekotopsie 0C npeana3HaueHs! Juisi paboThl C OTACTbHBIMH
3JIEMEHTaMH 00y4YeHHs, KOTOpbIe CIIOCOOCTBYIOT YCBOGHHIO OT/IEINb-
HBIX T€M, TEKCTOB; JPyTHe MPEICTABISAIOT cOOOH aBTOMAaTU3UPOBAH-
HbIE Y4eOHBIE KYPChI, M B 3aBUCHMOCTH OT IOCTaBiIeHHbIX 1eneid KOC
MOXET:

® KOHTPOJIMPOBATH 3HAHUS yUAIIUXCS

® cozlepKaTh B ceOe IIEMEHTHI «y4eOHOTrO TPeHaka»

® COJICIICTBOBATH OBJIAJICHUIO HOBBIM YY€OHBIM MaTepHaIOM

® CTUMYJINPOBATh UHTEPEC YUAIIUXCS K H3y4aeMOMYy MIPEAMETY.

OOyueHne MHOCTPAHHOMY SI3BIKY HpeironaraeT popMupoBaHue
y YYaIIuxcs HHOS3BIYHONH KOMMYHUKAaTHBHOM KOMIETEHTHOCTH (Ll]e-
enosa H.B.,2011). YauTbiBas KOMMYHHUKATHBHBIA TIOJIXOJI, XapaKTep-
HBII U1 COBPEMEHHBIX METO/IOB O0YUYEHHUS aHTIMICKOMY SI3BIKY Kak
WHOCTPAaHHOMY, B LIEHTPE BHUMAHHUS MHOTHX JIMHTBUCTOB HAXOJHUTCS
MOHATHE KOMMYHUKAaTHBHOW KOMITETEHTHOCTH.
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B mnocnennue necstuietuss GopMHpOBaHHE KOMMYHUKAaTHBHOM
KOMIIETEHTHOCTH PacCMaTpHUBaeTCS B OTEYECTBEHHOW M 3apyOe:KHOM
METOAMKE IPENoIaBaHUsl HHOCTPAHHBIX S3bIKOB B KayeCTBE LIENU U
pe3ynbTara KOMMYHHKaTUBHOTO 00ydenus (Mamesuenxo B.O., 2014).
Bo MHOTHX JUIAKTHYECKHUX CIOBapsiX KOMMYHUKATHBHAS KOMIIETEHT-
HOCTb ONpEJIeNSAeTCs KaK 3HAaHHUE NICUXOJIOTHYECKUX, CTPAHOBETYECKHX,
COIMAJIBHBIX (DAKTOPOB, KOTOPBIE ONPEACISIOT HCIIOIb30BAaHUE PEUH B
COOTBETCTBUH C COLIMAIILHBIME HOPMaMH MoBeieHus1. OTHaKO HaBBIKH
KOMMYHHKATHBHOW KOMIIETEHTHOCTH HE MOTYT BHEAPSATHCS OTJIENb-
HO OT MHChMa, YTCHUS WIIN e TPAMMATUKHU, C YYETOM COBPEMEHHBIX
TpeOOBaHUI JTMHIBOJUAAKTUKH, KOTOPbIE MPEIMUCHIBAIOT MPOLECCY
00y4eHUs B3aMOCBSI3b BCEX YKa3aHHBIX acleKTOB. VIHBIMU clioBamu,
TaKO€ MHOTOYPOBHEBOE MOHATHE KaK KOMMYHHUKAaTHBHAsl KOMIIETEHT-
HOCTH 0a3MpyeTcsl Kak Ha FpaMMaTHYeCKOH TOYHOCTH, OETTIOCTH peyH,
TaK M Ha BOCIIPUATHH PEYH U KOPPEKTHOTO aKaJAEMHUUECKOT0 ITHChMA.

Hensto xypca pazpadareiBaemMoit DOC Obu10 00yUYeHUE JIEKCUKE
MHOCTPAHHOTO $5I3bIKA, U COOTBETCTBEHHO Pa3BUTHUS KOMMYHHKATHB-
HOW KOMIIETEHIIUH, B CHIIy CBOEH aKkTyaiabHOCTU. CChUTasich Ha HEOO-
XO/IMMOCTb M3Y4€HHsI HHOCTPAHHBIX S3bIKOB HAYYHBIMH PaOOTHUKAMH,
BHE 3aBUCHMOCTH OT pa3zziesia HayKu, B KOTOPOH OHHU CIEIHaTU3UPY-
otest, pazpadbotunkn AC B DCO OpHEHTHPOBAIKCH HA ayAUTOPHIO,
BKJIIOYAIOIYIO B ce0sl Hay4HbIe KaJpbl, HAYYHO-TEXHHUYECKYIO WH-
TEJUTMTCHIUIO ¥ paOOTHUKOB 00pa30BaTEIbHBIX yupexkIeHud. B Ha-
cTosiIee BpeMsl MPAKTHYECKOE OBJIAJCHUE OJHUM WM HECKOJIBKUMHU
WHOCTPAHHBIMU SI3bIKAMU SIBIISIETCS HE TOJIBKO TpeOOBaHUEM BPEMEHH,
a TMPEeBPaTHIIOCh B MPEPOraTUBY COBPEMEHHOCTH. Pa3BuTHE U MHTe-
rpaust UKT Bo Bce cdephl 1esSTeIbHOCTH YeT0BeKa 00YCIOBHIN He-
00XOJMIMOCTh N3yUYECHUSI HHOCTPAHHBIX SI3BIKOB HE TOJIBKO B YACTHBIX
COBMECTHBIX MPEANPUATHAX, a TAKXKE B HAYYHOW U 00pa30BaTEIbHOM
chepe. aTeHcudukaiums MeKIyHapoIHOTO oOMeHa nHopmaiuei o
MOJIyYEHHBIX PE3yJIbTaTax, MPUOOPETCHHOM ONBITE U MPOAETaHHBIX
MHHOBALIMOHHBIX Pa0dOTax BBIHYKAAET MPEACTaBUTEINCH BCeX (PYyHKIIM-
OHUpYIOIMX c(hep Ha JTaHHOM 3Tare pa3BUTHS CTPAaHbI U3y4aTh UHO-
CTpaHHBIE S3bIKU, B YACTHOCTH, AHTJIUHCKUH SI3BIK.

4. MeToasb! nocrpoennss KOHTEKCTOI0rn4eckoro cjaioBaps
Kkak 0a3bl JanubIx JCO

IIpu co3gaHuu aBTOMAaTHYECKOTO CIOBAaps B KOMIIBIOTEPHOHN CH-
creMe 00y4YeHHUs] HHOCTPAaHHOMY A3bIKY, B IIEPBYIO O4epeb, HEOOXO-
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JMMO CJIE0BATh CJEIYIOIMM MPUHLIUIAM, ONTUMU3UPYIOIUM Ipo-
LIECC OpraHu3ally CJI0Bapsl, CTPYKTYpUPOBAHUS CIIOBAPHBIX CTATEH U
0TOOpa COOTBETCTBYIOLIEH MHPOPMAIMK I ONPEAETICHHBIX YacTei
peunt. MeToauKa MOCTPOSHHSI aBTOMAaTHYECKOT'O CIIOBapsi OCHOBAaHA Ha
CJIEAYIOLINX dTanax:

1. Onpenenenue nenel u 3agad Kypca 00ydeHHs, BKIIOYAIOMIMX
Takue 0COOEHHOCTH KakK o0ydaemasi ayAuTOpHs, IpeIMeTHast 00J1acTh
1 00y4yaeMble TUHTBUCTUYCCKUE 3HAHUS W HABBIKH.

2. OT60p METO/I0B U IPUEMOB MPENOAABAHNUS HHOCTPAHHOTO SI3bI-
Ka, ONTHUMAaJIbHBIX IPU aBTOMATHU3ALIMU MpoLecca o0y4ueHHsl, Harpas-
JICHHOTO Ha BBIPAOOTKY ONpe/e/ICHHBIX 3HAHUN 1 HaBBIKOB

3. Coznanue cuenapust KCO u cooTBeTCTBYIOLIEH €My TEKCTOBOM
0a3bl JaHHBIX, OCHOBAaHHON Ha COJIEP’KaHUH ITOYPOYHOI'0 MaTepHasa

4. OT60p NE€MM U MMOCTPOEHUE CIOBHUKA aBTOMATUYECKOIO CJIOBA-
ps B KOC

5. ®opmanu3anus 1aHHBIX, OTOOPAHHBIX B CIIOBAPHYIO CTAThIO aB-
TOMAaTUYECKOI'0 CJIOBaps AJIsl Pa3IMYHbIX YacTeil peun

6. IlpeacraBnenue ¢popmannzoBaHHbIX JaHHBIX AC B pazIHuHBIX
¢ynkmmroHansHbIX 010Kax KOC.

Omnpenenenue crieHapus padoTel cuctemMbl o0ydenus S Hampsi-
MYIO CBSI3aHO C TEMH 3HAHUSIMH, KOTOPIMU 00y4daeMblii Oyzaer obia-
JaTh MO MPOXOXKACHUHU JaHHOTO Kypca. BpipaboTka KOMMYHUKAaTHB-
HOW KOMIIETeHIIUH 0a3upyercs, B IepBYI0 ouepesb, Ha U3y4EeHUH, 3a-
KpETUICHUH ¥ TPaBWIIBHOM MIPUMEHEHUH JIEKCHKH U3y4aeMoro S3bIKa,
a cije0BaTeIbHO, Ha 3HAaHUM CJIOB, COUETAaHUN U BBIPAKEHUH JaHHOTO
S3BIKA.

5. Oco0eHHOCTH TEKCTOBOM 0a3bI U ciaoBHuKa DCO

B s3b1k0BBIX OOydYarommx cucTeMax B OOJIBIIMHCTBE CIIy4acB
(YHKIMOHHUPYET CTPOTO-(hUKCHPOBAHHOE KOJIMYECTBO CIOBOPOPM, 3a-
KPETJICHHOE 32 KaXK/IbIM OTAEIbHBIM 00YYaloIMM MOYJIEM, BKIIIOUast
TEKCTBI, YIIPAKHEHMS], ayTU0 U BUIE0 MaTepuabl, pOTO U WILIIOCTpa-
LMY, ¥ BO3MOXXHOCThH BBIXOJa 3@ IMpEAeNbl MpesiaraeMoro KOHTEK-
cta 3aBucutT oT Buaa KOC, ee cTpyKTypbl U HazHaueHUs. BaxHblii
o0ycnaBiIMBaOMKK (PaKTOp COCPEOTOUCH B CIIOCOOHOCTH IpoIiecca
oOyueHus 1000 NpeaMeTHON 001acTh U3MEHATHCA OT MPOCTOro K
CII0)KHOMY, TaK B IpoLecce 00y4eHUs MHOCTPAHHOMY SI3BIKY IPH T10-
Jlaue MaTepHaga IepeBOJHOE COOTBETCTBHE TpaHC(HOpMUpyeTcs 1o
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HepapXU4eCcKOl JMHUU OT CI0BO(GOPMBI K CIOBOCOUYETAHUIO, 3aTEM K
MPEUIOKEHUIO U, HaKoHel, K runeptekcty (Puc.1). Ctparerus oOyue-
HUS UHOCTPAHHOTO $13bIKA, METOJIOJIOTHS, UCTIONb3yeMas NPy Moaue
MaTepHana, 3aKperyIeHus: 1 KOHTPOJIS MTOJMyYSHHBIX 00y4aeMbIM 3Ha-
HH, HAPAZLy CO CTPYKTYPOU caMOil CUCTEMBI, a TAKXKE CO CTPYKTYpOil
o0yyaeMbIX MOy el BIUSIOT Ha HHPOPMALIMIO, XPAHUMYIO C aBTOMa-
tuaeckoM cioBape KOC. Pemenne takux TpyaHo (popmamuzyembix
npo6ieM, ¢ KOTOPBIMU pa3pabOTYMKK CTAIKUBAIOTCS TIPU CO3JaHUU
aBTOMAaTHYECKUX CUCTEM 00pabOTKH TEKCTa, KaAK OMOHUMHUS U MHOTO-
3HA4YHOCTh, HE BCETa BO3MOXKHBI Ha YPOBHE CIIOBOGOPM U CIIOBOCO-
YETaHUU.

B sro0ii cBs3u, oOyuatomue Moxynu 0ojiee BHICOKHUX SI3BIKOBBIX
YPOBHEH MpPEeAoCTaBIIAIOT Pa3IMYHble BO3MOXKHOCTU HPEOOJIEHUS
TPYAHOCTEN, CBA3aHHBIX C OMOHMMHEN 1 MHOI'O3HAYHOCTBIO Ha YPOB-
HE KOHTEKCTa, IIyTeM BKIIIOYEHHS B CIOBAPHYIO CTATBIO OJHOIO WM
HECKOJIBKUX MPEAJIOKEHUN Ul CO3/1aHusl 00Jiee TOYHOrO BOCHpPHS-
THUS] KOHTEKCTHOM cuTyauuu. Kopmyc cioBapst BKJIIOYaeT cJI10Ba, CJI0-
BOCOYETAHUS, CJIOBOM3MEHHUTEIbHbIE H CJI0B000pa3oBaTeIbHbIE
3JieMeHThl. HeBO3MOXXKHO COCTaBIISATh KOPITYC CJIOBApsi HE IPUHUMAS
BO BHHMaHHWE JIMHTBOJMIAKTHYECKHE TPEOOBAHUS, MIPEIbSBIISIEMBI
MaTepuall, METO/IbI OAaYH U 3aKpPEIUICHUS MaTepuara.

MOp{eMBbI, MHOTO3HAYHbIC
CII0Ba, CHHOHHMBI,
AHTOHUMBI

VceroituuBbie coueTanus,
JICKCHYCCKUE OTPE3KH, HIHOMEI,
MPEIOXKHBIE COYCTAHNUS,
KOJUIOKAIHH, (paseosiornyecKue
060pOTHI

CiloBocoueTaHne

YcToumBble NpeaNoKeHs,
Mogenu npesnoxeHuin
(Hayano....koHew,), nocnosuupl Ipennoxenue

Mogenu ab3aua, Tekcra.
(Hauano...koHew),
BBOAHbIE C/I0BA,
3/1€MEHTbI

Konreker

Puc. 1. Tpauncdopmanus CiioB B paMKax KOHTEKCTa
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B cooTBercTBUU ¢ KypcoM 00y4eHMsI JIEKCUKE SI3bIKa, CIOBaphb,
MPEACTaBISAET COO0M HEOTHEMIIEMbIIl HHIPEIUEHT KOMMYHUKATUBHBIX
CIIOCOOHOCTEH M caMoro mporecca obuieHus. M3ydyenne cioB — 310
CJIOKHBIH Tpolecc, B KOTOPOM HNPHUOOPETEHHBIN CIIOBapHBIN 3amac
JIOJDKEH MOCTENEHHO 3ay4MBAThCs, 3aKPEIUIATHCS U IOBTOPHO IMepe-
pabaThIBaThCs, YTO B JaHHOM cilyyae 00O3HA4aeT, YyTo CJIOBO (a MHO-
r/1a HEKOTOpbIe TPyMNIbl cioB 10 10 pa3) MOMKHO MPEnoIHOCHTHCS
HECKOJILKO pa3 B HOBBIX KOHTEKCTaX.

®pazeonoruyeckre 000pOTHI, UAUOMBI U YCTOMUYUBBIE CIIOBOCO-
YyeTaHusl creun(uyeckoro Ha3HAYEeHUs! BXOJSAT B COCTAaB CIOBOCOYE-
TaHW, KOTOPBIE BHOCATCS B 00Jiee pacmIMpeHHy0 0a3zy CIIOBapHOTO
Koprryca. bonee HelTpanbHBIE M YIPOUIEHHBIE CIIOBOCOYETAHUS, ITPH-
MEHSIOTCS Yallle, YeM CJIO0XKHbIE COYETaHUsl, Y KOTOPbIX YCIIOKHEHHAs
UAMOMATHYHOCTh. /1)1 HAyYHOM JIEKCUKU XapaKTepHbI (ppa3oBbIe IIia-
TOJIbI, COCIMHUTENIbHBIE COIO3Bl U AJIEMEHTHI, a TaK)Ke KOJUIOKAIUH,
CBOCBPEMEHHOCTh M MPABHIBLHOCTH YIMOTPEOJICHUS KOTOPHIX HMMEET
MEPBOCTENEHHOE 3HAYEHUE JUIsl KOMMYHUKATUBHOW KOMIIETEHTHOCTH
Kak B YCTHOM, Tak U B TUCbMEHHOU peun. DpazoBble ri1aroiibl, TEpMU-
HOJIOTMYECKHE U JIEKCUKAJIM30BaHHBIE CIIOBOCOYETAHMSI, COCTABHBIC
Hapeywsi, MPEJIOTH, UANOMBI U (PPa3eoIOTH3MBbI — BCE SIBIISIOTCS pas-
HOBHJIHOCTSIMHU CJIOBOCOUYETAHUH.

Jlna Gonee TOYHOTO MPEACTABICHUS O JIEKCUYECKOM COCTaBe BTO-
poro ypoBHs cnoBHrHKa AC mpuBeeM KIacCU(PUKAIINIO THIIOB CIIOBO-
COUYeTaHMi, BXOIAIINUX B COCTaB KOHTEKcTONorn4eckoi 6a3er KCO:

1. [Tonmucnoga (polywords) — albotds ki/ of course

2. Chunks — ycroituuBsie BelpaxkeHus — alava olaraqg/in addition

3. Komtokanuu — tohsil almag/receive education

4. ®pazeonornueckue 000poTel — mahiyyati tofforiiatdadir/the dev-
il is in the details

5. Unnomsl — baglangicini/sasin1 qgoymag/break new ground

6. ®pa3oBbie TIarobl — Nozariyys irali siirmok/put forward

7. TepmuHONOTHYECKHE BhIpaxeHus — tolob va toklif/ supply and
demand

[Ipennaraemsie npuHUUIbl noctpoeHuss AC MOryT NpUMEHSThb-
csl IpH pa3pabOTKe MHTEIUICKTYaIbHOM CUCTEMbI 00y4eHUSI Hay9IHOM
JIEKCHUKe JII000r0 s13b1ka. CTPYKTypa KOHTEKCTOJIOTHIECKOTO CIIOBaps,
METOJIMKA [0JIauy U 00y4YeHUs MaTepuaia, GopMaau3anus JaHHbIX B
CJIOBapHOM CTaThe JAHHOW CHUCTEMBI 0a3UPYIOTCS Ha MOAXOJE, OCHO-
BaHHOM Ha koyutokanusx (collocation-based approach). CoepiieHHO
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HOBas KOHLIEIIHUS IT0AX04a Ha OCHOBE KOJUIOKAIMI JAaET BO3MOKHOCTD
0oJee TOYHOTO U 00JIETYCHHOTO JICTICHUS] KOHTEKCTA, IPEIbBICHUS U
(hopMaNbHOTO TIPEJICTABJICHUS JaHHBIX TEKCTOBOUW 0a3bl u AC, npu
00YYCHUH YCTHOU PEYr ¥ IPAMOTHOMY MHCHMY.
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APPLICATION OF THE RHETORICAL
STRUCTURE THEORY IN AUTOMATIC TEXT
PROCESSING SYSTEMS
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In this paper, we investigated the possibility of applying the theory of rhe-
torical structures to the analysis of texts with scientific and technical topics in
Russian and Kazakh languages, and described some of the formal features of
rhetorical relations.

Automatic detection of rhetorical relations in texts allows you to locate the
nuclear and the satellite. Since the nuclear contains the most important part of
the statement, it is necessary to compile a short text annotation in order to con-
vert the source text. The system will perform different actions depending on dif-
ferent markers and discursive relations. For a formal description of actions, we
use the first and second order predicate logic formulas.

Based on the proposed methods, we developed the system to determine rhe-
torical relations. With the help of it, an experiment was conducted to find out the
relations characterizing the texts of scientific and technical topics. We collected
and analyzed 168 articles in Russian and 207 articles in Kazakh, with an average
length of 7-12 pages. In the experiment, we considered 11 relations and about 40
markers in each language. The precision of the results is quite high.

Keywords: automatic text processing; rhetorical structure theory; discourse
marker; text analysis; rhetorical relations; semantics.
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INPUMEHEHUME TEOPUU PUTOPUYECKHUX CTPYKTYP
B CUCTEMAX ABTOMATHYECKOM
OBPABOTKHU TEKCTOB

A.M. Baxuesa', T.B. Bamypa’
'Hosocubupcxuii 2ocyoapcmeenuvlil yHueepcument,
2. Hosocubupck, 630090, Poccus
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’Hosocubupckuil 20cy0apcmeerHblil YHUgepcumen,
Unemumym cucmem ungpopmamuru um. A.I1. Epwosa CO PAH,
2. Hosocubupck, 630090, Poccus
tatiana.v.batura@gmail.com

HccnenoBana BO3MOXXHOCTh IPUMEHEHHUST TEOPUHM PUTOPUUECKUX CTPYKTYP
JUISL aHAITN3a TEKCTOB HAYYHO-TEXHUYECKON TEMAaTHKH Ha PYCCKOM U Ka3aXCKOM
s3pIkax. ONUcaHbl HEKOTOPbIe OpMabHbIE MPU3HAKH PUTOPUYECKUX OTHO-
LIEHUH.

ABTOMaTHYECKOE ONPEETICHHE PUTOPUIECKIX OTHOIIEHUH B TEKCTE MTO3BO-
JISIeT yCTAaHOBUTH MECTOMOJIOKEHHE SApA U caTesuTa. [l cocTaBieHus Kpat-
KO# aHHOTaIMKU HEOOXOAUMO MPeoOpa3oBaTh IEPBOHAYAIBHBIA TEKCT, UCXOI
U3 TPEATIOI0KEHHS, YTO SAPO COAEPIKUT Hanboee BaKHYIO YacTh BBICKA3bIBa-
HUsl. B 3aBHCMMOCTH OT pa3HBIX MapKepOB U AUCKYPCUBHBIX OTHOICHUH OYIyT
BBINOJIHATHCS pa3Hble JeUcTBHs. 111 (GOpMaNTbHOTO OMMCaHUs TPe0Opa30BAHMS
TEKCTa MCTIOIB3YIOTCS (POPMYIbI JIOTHKN MPEAUKATOB IEPBOTO U BTOPOTO MO-
psinka. [IpeanoxeHHbIH B CTaThe METOJ MOXKET IPUMEHATHCS B CHCTEMaX aBTO-
MaTU4ecKOoro pedeprpoBaHus U U3BJIeUeHHsT HHOOPMALUH.

KiaroueBble ci1oBa: aBTOMaTHYeCKas 06pa60TKa TCKCTA; TCOPUS PUTOPHU-

YECKHUX CTPYKTYp; IUCKYPCHBHBIH MapKep; aHalIn3 TEKCTa; PUTOPHUECKHE OT-
HOIICHUS; CEMaHTHKA.

BBenenne

BBuy cTpeMHUTENBHOTO YBETHUEHUSI 00HEMOB TEKCTOBOM HH(OP-
Maru B IHTepHEeTe uccie0BaHus B 00JaCTH KOMITBIOTEPHOH JIMHT -
BUCTHKH COXPAaHSIOT CBOIO aKTyaJIbHOCTh. Pa3paboTka anropuTMoB u
CO3JIaHHE CHCTEM aBTOMAaTHYECKOro pedeprupoBaHus, MOUCKA U U3BJIE-
YeHus] HHPOpPMAINH, KIacCu(DUKAIMA U KIACTEPU3AIUN TEKCTOBBIX
JIOKYMEHTOB TO-TIPEKHEMY SIBIISIFOTCS CJIOKHBIMH 33/1a4aMHU.

B nocneanee Bpemsl Bce yallle BCTpEYaeTCs MHEHHE, YTO S3bIKO-
BbI€ SBJICHUSI HE MOTYT OBbITh aJIeKBaTHO MOHSATHI U OMHUCAHBI BHE HUX
ynorpeOienusi, 0e3 ydera uX AUCKYpCUBHBIX actiekToB [1]. Juckypc
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4acTO OTOXJECTBIIAETCS C TEKCTOM, COCTOSLIUM U3 MPEAJIOKEHUM
(KOMMYHUKAaTUBHBIX €IMHUI] 53bIKa) U UX OoObeauHEHUU B Ooisee
KpYIIHBIE €IMHCTBA, HAXOISAIINECS B HEMPEPHIBHOW CMBICIIOBOU CBSI3H.
Hdpyrumu cioBamu, JTUCKYpPC — 3TO HE TOJBKO CBSI3HAS MOCJIEI0BATEIb-
HOCTb IPEUI0KEHUI, TPOTUBOINOCTABIIsIEMAast U30JIMPOBAHHOMY IIPE.-
JIO’KEHHIO, HO U ONPEJEIEHHOE CEMaHTHYeCKOe €MHCTBO, 00Ja/1at0-
ee CeMaHTUYECKON CBA3HOCTHIO [2], M KaK CIECTBUE, COMIEpKAIIee
3HAHUS O MUPE, O CUTYalllH, COITUAILHBIC U IPYTHE BBl 3HAHHA.

B pab6orte [3] onucaH ombIT co3/1aHUs KOPITyca HA PYCCKOM SI3bIKE,
COJIepKaIIero JUCKYPCUBHYIO Pa3MeTKy. B kopiyc BKIIOUEHBI TEKCTHI
pa3IMYHBIX KAHPOB (HAYYHbIE, HAYYHO-TIOMYJISIPHBIE, HOBOCTHBIE), OH
sBIsieTCs o0menocTymHbIM. [Ipex e, 4eM MpUMEHSTh TEOPHIO PUTO-
PUUYECKUX CTPYKTYD, €€ CIeyeT aJanTupoBaTh Uil KOHKPETHOI'O SI3bI-
Ka. DTO CBS3aHO C TPAMMATUYECKUMU OCOOCHHOCTSIMU. ABTOPHI MPH-
BEJIM B CBOEH CTaThe UEPAPXUI0 PUTOPUUECKUX OTHOLIEHUH, KOTOPBIE,
Kak MOKa3ajio WX MCClIeJOBaHue, yAoOHee U MPaBUIbHEE YUYUTHIBATD
IIPU pa3METKe PYyCCKUX TEKCTOB.

CylecTBYIOT NONBITKM MPUMEHEHHUS JMCKYPCHUBHOI'O aHalH-
3a IS PEIIeHUs PAa3IUYHBIX 3a/1a4 KOMIBIOTEPHON JTUHTBUCTUKH.
[Tonpo6ubIli 0030p AUTEPATYpPHI, IPEICTABICHHBIN B pabore [4],
MIOKa3bIBACT, YTO B OOJBLIMHCTBE Clly4aeB NUCKYPCUBHBIN aHaIU3
Croco0eH yJIy4IIMTh KaueCTBO aBTOMAaTUYECKHUX cUCcTeM Ha 4-44 %
B 3aBUCHMOCTH OT KOHKPETHOH 3ajauu. B To Bpems kak ais aHr-
JUHCKOTO SI3bIKA pa3pabOTKH B JAaHHOH 00JacTH BBIXOAAT Ha J0-
CTaTOYHO BBICOKUH YPOBEHb, JIJIsl PyCCKOTO SI3bIKa MOJOOHBIX HCCIe-
noBaHuM mMano [4-6]. Jlns ka3axcKoro si3plka TaKUX MCCIEeIOBaHUI
paHee He IPOBOJUIOCE.

1. CemanTnueckuii anaau3 u popmaiabHble NIPU3HAKHU
pUTOPHYECKUX OTHOILCHHU I

Teopust puropuueckux crpykryp (Rhetorical Structure Theory) —
0JlHa M3 Hauboliee U3BECTHBIX TEOPUN OPTaHU3AIMU TEKCTOB [7].
CoracHo e, cHauaia TeKCT JIeTUTCS Ha Hemepecekaromuecs Qpar-
MEHTBI, Ha3bIBAEMBIC DJICMCHTAPHBIMHU JUCKYPCHBHBIMH €JIHHHUIIAMH
(BAE).

Janee nmocnenoBatensHble DJIE coenunsroTcss mexay coboit pu-
TOPUYECKUMHU OTHOIIECHUSMHU. DTH YaCTH SIBJISIIOTCS DJIEMEHTAMHU, W3
KOTOPBIX CTPOATCS 00JjIee KpyImHbIe (DparMeHTHI TEKCTOB U IEJIBIE TEK-
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ctbl. Kaxplil (pparMeHT no OTHOUIEHHIO K IpYIMM ()parMeHTaM Bbl-
MOJIHSET OMpPEeNIEHHYIO poiib. TeKCTOBasi CBSI3HOCTh (popMHpYyeTCs
MOCPEICTBOM T€X OTHOLICHUH, KOTOPBIE MOACTUPYIOTCS MEXTY (par-
MEHTaMHU BHYTPHU TEKCTA.

B teopun putopuueckux CTpykTyp omnpezaeneHo jBa tuna J/IE.
SAnpo paccmaTtpuBaeTcs B KauecTBe HanOoJiee BaKHOW 4acTH BBICKA-
3bIBAHUSA, TOT/Ia KaK CATEJUIMTHI MOSICHSIOT sJipa U ABJIAIOTCS BTOPUY-
HBIMHA. S1IpO COAEPKUT OCHOBHYIO MH(GOPMAIIHIO, @ CATSIUTHT COACP-
KUT JONOJHUTEIbHYIO HH(pOpMaLuio o siape. CaTesIuT 4acTo ObIBaeT
HENOHATHBIM Oe3 sifjpa. B To Bpemst Kak BbIpaXKeHHUs, IJe CaTeIUIUTHI
ObUIH yJTaJIeHBI MOTYT OBITh TIOHSATHI B OMPECIIEHHON CTETICHH.

Huxe npuBeaeHsl MapKepbl, COOTBETCTBYIOIINE UM PUTOPUIECKUE
OTHOUIEHMSI M IPUMEPHI IIPEUIOKEHUM C HIMHU.

Ilpumep 1.

Mapxkep: oraH Koca (KpoMe TOTO)

Ha3Banue oTHomenusi: Elaboration

TexkcT Ha KazaxckoM: Yil kamaH eMmec KepiHai. Ozan Koca,
Oarachl J1a THIMTI OOJIJIBI.

Texcr Ha pycckom: JloMm Beirmsiaen Hersioxo. Kpome mozo, nena
ObL1a IMOAXOISIIAst

Jis ynoOcTBa qambHEHIIEro U3M0KEHHsI BBEJIEM CIIEyroIue 000-
3HAYCHUSI.

ITycTp
X — SApo;
y — Mapkep;

Z — CaTTeJIHT;

S (x) — D/IE, asnsroimeecs sapoM;

S' (x) — B/IE ¢ 3arnaBHO OyKBBI, SIBJISIFOIIIEECS SIPOM;

S (z) — DJ1E, sBustonieecst CaTe/UINTOM;

S' (z) — DJIE ¢ 3arnaBHO# OyKBBI, SBISIFOIIEECS CATEILUTUTOM ;

y' — Mapkep ¢ 3arjaBHOU OYKBHI;

p () — 3HaK MYHKTYyaIuu, apryMEHTOM MOKET OBITB «.5, «,), <, «».

Tenmepp paccMoTpeHHBIH mnpumep | MoxeT OBITH Tpen-
CTaBieH B BHJAEC (OPMYJBI JIOTHKA HCYUCICHHS MPEIUKATOB:
S')AP(IAY 'AS(2)Ap(.).

Ilpumep 2.

Mapxkep: ce6ebi (moTomy 4uTO)

Ha3Banue orHomenusi: Cause-Effect
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TekcT Ha kazaxckom: On ete Oiniml, cehedi Oap BIHTAMEH OKBIII,
OapyIbIK TarChIpMara YFBIHBI )KaTThI.

TekcT Ha pycckom: OHa OYCHb YMHAsi, HOMOMY YmO YIWIIach
yCepIHO, BHUKAJIA BO BCE 3aj[aHMUSI.

®opmyabHoe npeactaBiaerue: S'(xX)Ap(,)AYAS(2)Ap(.).

Ilpumep 3.

Mapxkep: oraH KapamactaH (HECMOTpS Ha)

Ha3Banue orHomenusi: Concession

Texker Ha KazaxckoM: Jlopirepiep/iH KapCbUIbIKTapblHA Kapa-
Mmacman, 011 aHa 00Ty bl HIETITI

Texcr Ha pycckom: Hecmompsa na Bce IPOTUBONOKA3aHUS Bpa-
yell, OHa pelnia CTaTh MaTePhIO.

®opmyabHoe npeactaBiaerue: S'(2)AyAP()ASx)Ap(.).

Ilpump 4.

Mapkep: nereHMeH (XOTsI)

Ha3Banue orHomenusi: Concession

TexeT Ha Ka3aXCKOM: AHU30TPONTHI )KOHE M30TPOITHIK YKaFaai-
Japra apHaJFaH KOHTYDJBIK KEepHeyJepai 0eily camaiblK KaFbIHAH
yKcac, 0ezeHmeH Keibip CaHIbIK albIpMAIIBUTBIKTap Oap.

TexeT Ha pycckom: Pacnipenenenre KOHTYpPHBIX HANPSHKEHUH JITsT
AQHU30TPOIHOTO ¥ U30TPOITHOTO CIIy4aeB Ka4eCTBEHHO 110/100HO, X0ma
¥ IMEETCS] HEKOTOPOE KOJIMYECTBEHHOE pa3inyue.

®opmyabHoe npeacraBiaenue: S’ (X)Ap(,)AYAS(Z)Ap(.).

IIpumep 5.

Mapkep: mMbicaibl (Hampumep)

Ha3zBanue oTHomenusi: Example

Teker Ha ka3axckom: [lInHaHEI OeMIIIEKTEY aIIbIHIA OHBI METAILT
KOp/Ibl MEH CUHTETUKAJIBIK KOp/ATaH OocatsIn ainy kepek. Moicanot, pe-
3WHA YHTarbIHAa MeTaut oermektepi Maccanbiy 0,01-0,03 % acmaysr
mapT.

Texker Ha pycckom: Ilepen neMOHTaXOM IIMHBI €€ HEOOXOAH-
MO CHATh C METaJUTUYECKOTO IIIHypa M CHHTeTHYecKoro mHypa. Ha-
npumep, pe3UHOBBIM NOPOIIOK He noskeH npesbimiats 0,01-0,03%
YacTHUI[ METaJlIa.

®opmyabHoe npeactaBiaenne: S (X)Ap()AY'Ap(L)AS(2)Ap(.).

Ilpumep 6.

Mapkep: cOHIBIKTaH (ITO3TOMY)

Ha3Banue otHomenusi: Evidence
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TekeT Ha ka3axckoMm: JKorapbiia KenTipiiareH 0apibIK apameTp-
nepaiH ocepiH KaOpuigayra sxoHe cy(ddo3usi MEH KOJbMaTallUsHbI
6oimxay MyMKiH emec. Condvikman, hopMyanap KaTaH aHbIKTaJIFaH
JKarmaniIap yIIiH naijaiaHbuia sl )KOHEe KyM KelTi-KOH MPOIecci TeK
KaHa YHFbIMA aifHaIaChIHIAFbl aliMaKTa CHITaTTaJIaIbl.

TexeT Ha pycckoM: HeBO3MOXKHO NpeicKa3aTh BIMSHUE BCEX BbI-
[IeTIePEYHCIICHHBIX MTapaMeTPOB U MPENCKa3aTh KadbIU(PUKALNIO H
ycriokoenue. I1oamomy $HopMysbl UCIIONB3YIOTCS JJISL CTPOTO OIpe-
JICIEHHBIX CUTYAaIllMid, U MPOIECC MUTPALMU TIECKa XapaKTepu3yeTcs
TOJILKO B 00JIaCTH BOKPYT CKBa)KHUHBI.

®opmyabHoe npeacraBiaenue: S'(z)Ap()AY'AS(x) Ap(.).

2. ®opmasbHOe ONMCaHHe Pe0dpa3oBaHuUs
TeKCTa

UToOBI aBTOMaTHYECKH TIONYYUTh KpaTKuid pedepaT, HeoOX0ANMMO
cHavajia oOHapyxuTh saepHbie DJIE B TekcTe. 3aTem mpeobpa3oBarth
BBICKa3bIBaHMSI, cojepxkamniue 3Ty saepubie DJIE Tak, 4ToOBI TEKCT
dhopmupyemoro pedepara moayduscs CBI3HBIM. B 3aBuUCHUMOCTH OT
Pa3HBIX MapKepPOB U AUCKYPCUBHBIX OTHOLIEHHIA, 3TH IPeoOpa30BaHMs
OynyT pasHble. Hrke onucaHbl HEKOTOPBIE U3 PACCMOTPEHHBIX HAMH.
Jns popManbHOTO OMHCaHUsS JCHCTBUN, BBIMOJHICMBIX CHCTEMOM,
OBIJIO PEelIeHO UCTIOIH30BaTh JIOTHKY MPEIUKATOB MEPBOTO U BTOPOTO
TOpsIKA.

2.1. Ilpeouxkamul nepeozo nopaoka

CornacHo 0003Hau€HUsIM, BBEIEHHBIM B IpPEIBIIYIIEM pa3fele,
MO>KHO OITHCATh JACUCTBUSI, BHIIOIHAEMBIE CHCTEMOH, CIIEAYIOIIIM 00-
pa3om.

B npumepe 1 ¢ mapkepom y = “OraH Koca” HEOOXOJUMO yIaIUTh
caTeJUIUT BMECTE C MapKEPOM M OCTaBUTh IPEbIAYILEE IPEI0KEHUE,
spisttonieecs saepHsiM J/E, To ecthb

S" (AP AS)AP() =S ()AP(IA(YAS(2)AP(.)). (1)

B mpumepe 2 ¢ mapkepoMm y = “cebebi” HaIO yAaTuTh MapKep ¢
CaTeJUINTOM U OCTAaBUTh TIEPBYIO YaCTh MPEJIOKEHUS 10 MapKepa, TO
ecTh

S AP(IAASEIAP()=S" ()AP(IA=(AS(2)AP(.)). 2)
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B nmpumepe 3 ¢ Mapkepom y = “oraH KapamacTaH HaJ0 NEpPBYIO
YacTh MPEUIOKEHUSI YIAJIUTh U OCTaBUTh BTOPYIO YacTh MpEAJIoxkKe-
HUS, TO €CTh

S" (@ APIASEAP()=(S" @Ay Ap(IAST ()Ap(). - (3)

B mpumepe 4 ¢ mapkepoM y = “/iereHMeH’”’ UCIoNb3yeTcs JeUCTBIE,
aHaJOTUYHOE TIpUMepy 2:

S APGIAWASEAP()=S (DAPIA—'AS@AP()). (D)

B npumepe 5 ¢ mapkepom y = «Hanpumep» HE0OXOIMMO OCTaBHUTh
A1po, T.€. TO IPEIIOKEHNE, KOTOPOEe MpeAIecTByeT Mapkepy. 1lpu
3TOM caM MapKep M caTeJUINT HaJ0 yIalduTh, TO €CTh

S" (AP NPIASEIAP()=S" CAPIAE 'AP(IAS(E)AP()). (5)

B npumepe 6 ¢ mapkepom y = «I[loaTomy» HE0OX0IUMO ynanuTh
CaTeJTUT U caM MapKep, U ocTaBuTh sjepHoe DJIE ¢ 3armaBHOM Oyk-
BEI, TO €CTh

S"(@AP(IAY ASIAP() =S (AP(IIAS ()Ap(). (6)

2.2. Ilpeouxamel 6mopozo nopsaoka

Cnyuan BnoxeHHbix DJIE, xorma DJIE Gonee HU3KOTO YpOBHS
BKianbpiBatoTcss B DJIE Oosiee BBICOKOTO YPOBHS, yI0OHEEe OMHCATh
MIpU TIOMOIIY MPEANKATOB BTOpPOro mopsaka. [Ipuyem juist kaxaoro
MapKepa BBOJUTCS OTACTbHBIN Npeaukat. KpaTkuii ciucok mogo0HbIX
MPEAMKATOB MPUBEJICH HYDKE B TadymIe 1.

Tabnuya 1. lIpeanKaTsI 4151 MapKepoOB

Ha3Banmue Mapkep
OTHOLICHHS Hpenmiar (Ha Ka3aXCKOM) Mapxep (na pyccrom)
Elaboration Ell OHBIH cannmapeiHaH |Bciencreue (Toro, gero,)
(Heranmuzauus) | E£[2 CoHBIMEH Katap Kpowme Toro
Contrast Contl Anaiina Onnaxo
(KonTpacr) Cont2 KapamacTaH HecMoTps Ha TO, UTO
Cont3 Eckepty OO6paruTe BHUMaHHE
Evidence Evi Onbetre, Oy O4eBHUIHO, YTO
(OdocunoBanue) | Ey2 Oran monen 6onbin | Jl0Ka3aTenbLCTBOM TOMY
Ev3 Ocpuaiima Taxum o6pazom
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Cause-Effect CEf1 Henikren ITouemy

(IIpuauna) CEf KecipiHeH U3-3a
CEf3 OliTKeH1 Tak xak
CEf4 CoOHIBIKTaH IMoatomy

UTOoOBI OSICHUTD, KaK MPOUCXOJIUT PeoOpa3oBaHNE TECKCTA B CITY-
yasx BnoxkeHHbIX JJIE, paccMoTpum nBa mpumepa.

Ilpumep 7.

Texer Ha kazaxckoM: Convimen Kamap, My3/1aTKBIII KaMepachl-
Ha GHT'€H dye Kipic ayaHBIH KbUTY KYKTeMeci mamamer 50% Kypaiibl
TOHA3BITKBIII JKYHeCi JIOK CTaHIUACHIH, nmaimananem °C 1,5 cybiraH.
Ocblnaiima, taza ocepi 1-0,7 * 0.5 = 0.65 periane mamamen 65%
-Fa KOHJBIPY JKETKi3y HHQWIBTPAIHS MY3/IaTKBIII )KYKTEME KbICKapTy
CybIThUTaBl. Ta3a TaObIC MY3IaTKBIIITHIH HHOWIBTPAIHS )KYKTEMEHI
a3alTy JKOHE TOHA3BITKBIII )KYKTEME TachIMalay OK apachIHIarbl
aiipipma Oonbinm TaObuTanbl. Eckepmy Oyl DOK TOHA3BITKBIIITAP
onnpexaiiaa >xorapsl Temreparypa (°C 1.5 °C opHbiHa -23) XyMBIC,
KOHE CAIKBIH/IATY COJI COMara dJ/IeKaiiia a3 KyaTThl TYTHIHA/IBL.

Texkcr Ha pycckom: Kpome mozo, BO3yX, KOTOPBIH MOCTyMa-
€T B MOPO3WJIbHYIO Kamepy yxke oxjaxaarT a0 1.5°C ¢ momolnsio
XOJIOAUIBHON YCTAaHOBKH JIOK-CTaHIIMU, KOTOPAsi COCTABIISET OKOJIO
50% TerioBOM Harpy3Kd MOCTYHAloUIero Bo3ayxa. Takum obpazom,
YUCTHIA YPPEKT OXITAKTAEMO JTOK TOCTABKH SBISICTCS YMEHbBIIICHHE
MHQUIBTPALMU HATPY3KH MOPO3MIIKY HPUMEPHO Ha 65% IMOCKOIBKY
1-0,7*0,5=0,65. Yucrast npuObLIL paBHA PA3HULIE MEXKTY YMEHbBIIICHU-
eM HH()UIbTpAIK HAarpy3Kd MOPO3WILHOW KaMephl M XOJOIMIBHOM
Harpy3ku JOKe CyJ0XOJCTBa. Odpamume HumMaHnue, 4To JOK XOJIO-
JMIBHUKY paboTaroT NpHU 3HAYNUTEIILHO 00JIee BEICOKMX TeMIIepaTypax
(1.5°C Bmecro -23°C), 1, TOTPEOISIFOT 3HAYUTEITHHO MEHBIIIE SHEPTHH
Ha Ty )K€ CYMMY OXJIQKJCHHS.

®opmyJibHOE NPeiCTABIEHHE IPUMEPa HA Ka3aXCKOM sI3bIKe:

S"AP(IAS (X)AP(IAS (X)AP(IAS(2)—=>S(ERAS(xX)AP())A
AS' (F(EVIAP(IDIAS )AP()AS ()AS(Cont3AS(2)). 7

Ilpumep 8.

TekceT HA Ka3aXCKOM: Anaiida, TINTI KAJBINTHI 3aH YIIiH apudme-
THUKAJIBIK OpTa opTaiia MoHi Oaranay OOmbI TaObUIMAiabI, an Me-
JIMaHa UIBIFAPBIHABUIAPABIH OO0JIybIHAa SMIUPUKAJIBIK OpTaIla MOH/I
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Oaranayra MyMKiHIIK Oepefii. CoHObIKmaHn, MeaHaHbl MaiiaTaHy
perpeccusiIbIK TOYEAUTIKTIH HapaMeTpiepin OasynaTyFa MyMKIHAIK
OepreHiHe Kapamacman, OpTamia MOHII SYMIUPUKAIBIK Oaranmayap
MeAMaHbl Maianany perpecCUsUIbIK TOYENAUIIKTIH mapaMeTpiepin
OanTay MporeypachiH )Kacai bl

TekeTr Ha pycckoM: OOJnako naxe s HOPMAIbLHOTO 3aKOHA
cpenHee apuMETHIECKOE He SIBIISETCs poOaCTHOM OLIEHKOM CpeIHero
3HA4YCHHS, B TO BpeMs KaK MeMaHa MO3BOJISET OIICHUBAThH IMITUPHYE-
CKO€ Cpe/IHee MPU HAINYUH BEIOPOCOB. T109momy 1ist IOCTPOSHHUS T1a-
paMeTpUUECKUX PErPeCCUOHHBIX 3aBUCUMOCTEN TaK)Ke HCIIOJIb3YIOTCS
SMIMPUIECKHUE OIIEHKH CPEAHETO MPH MOMOIIU MEIUAHBI, HECMOMPA
Ha mo, Ymo UCTIONIb30BaHNE MEMaHbI JeaeT NPoLeaypy HaCTPOHKH
apamMeTpoB PErpecCHOHHON 3aBUCUMOCTH 00Jiee MEJICHHOM.

®opmyabHOe MpeAcTaBIeHUe IPUMePa HA Ka3aXCKOM fI3bIKe:

S @Ap(IAS)AP()—=(S(Contl Ap(,)AS(2))Ap())A
A S(—(CERAS (@)Ap()ACont2)AS'(x))Ap(.)). ()

3. Onucanue IKCNEPUMEHTOB U IOJy4YeHHbIE
pe3yJIbTaThI

ABTOMaTHYeCKOE ONpeeIeHHe PUTOPUUECKIX OTHOILEHUH B TeK-
CTE MO3BOJISIET YCTAHOBUTH MECTOIOJIOKEHUE siipa U careunta. s
dbopmupoBanus pedepata HEOOXOIUMO BBITIONHATH OINPEACIICHHBIC
JEHUCTBUS C TEKCTOM B 3aBUCHMOCTH OT Pa3HBIX MapKEPOB U JTUCKYP-
CUBHBIX OTHOLIEHUH. [l0CKONBKY Sap0 COAEPKUT Hanbosee BaKHYIO
YacTh BbICKA3bIBaHUsI, TO IPEJI0KEHHBIN METOJT MOYKHO MCIOIb30BaTh
B CHCTEMax aBTOpeQepUpOBAHUS M H3BJICUCHUS HHOOPMAITUH U3 TEK-
CTOB.

Ha ocHOBe nmpeyio’keHHBIX METOI0B ObLT CO3/1aH MHCTPYMEHT ISt
OTIpeJIeNIeHUs PUTOPUUYECKUX OTHOUIeHUH. C MOMOIIbI0 HEro ObLIO
pEIIEHO TPOBECTH HKCIEPUMEHT 10 0OHAPY)KEHUIO OTHOIICHUH, Xa-
PaKTepHU3YIOIMINX TEKCTHI HAYYHO-TEXHUYECKOW TeMaTHKH. B xoje skc-
MepuMeHTa ObIJI0 MpoaHaIu3upoBaHo 168 cTaTeil Ha PyCcCKOM SI3bIKE,
CpenHsisl [UTMHA KOTOpbIX 7—12 ctpanui. Ha kazaxckom s3bike OblLia
cobpana koyekiust u3 207 crarei. B sxcnepuMenTe paccmarpuBa-
Jock B o0miel ciaoxHocTH 11 oTHOmEHui u okono 40 MapkepoB Ha
KaXI0M si3bIke. Pacnpesnenenue pacCMOTPEHHbBIX PUTOPHUYECKUX OT-
HOIICHHI B TEKCTaX MOKa3aHO B TabiuIe 2.
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Tabnuya 2. PaccMOTpeHHbIEe pUTOPUYECKHE OTHOLICHUS
B TEKCTaX HAYYHO-TeXHHYECKOH TeMaTHKHU

Kon-Bo npumepos | Kos-Bo npumepos
Ha3Banue oTHoOIIEHUSI
Ha Ka3aXCKOM HA PYCCKOM
1. | Ycnosue,
Condition 1854 3438
2. | IlpuunHa,
Cause-Effect 759 2123
3. | Hpustep, 1492 1329
Example
4. | HepedopmymnupoBka, 761 1274
Restatement
5. | Kontpacr,
Contrast 291 112
6. | Yerymea, 223 802
Consession
7. | Hens, 3584 671
Purpose
8. | Jderanuzamus,
Elaboration 631 629
9. 06.0CHOBaHI/Ie, 47 259
Evidence
10. CpaBHegne, 9 77
Comparison
I1. I/ICTS)‘{HI'/IK nHpopManum, 15 3
Attribution

B pesynbraTe MOXHO CJenaTh BBIBOJ, YTO JUISI OOOHMX SI3bI-
KOB Hay4YHO-TEXHHMYECKHE TEKCTHI B OOJIBIIEH Mepe XapaKTepH3y-
I0TCSI CIICIYIONIMMHU OTHOUICHUsIMU: Ycnogue, [Ipuyuna, Ilpumep,
Iepepopmynuposxa. Kpome TOro, B CTaThsiX Ha Ka3aXCKOM SI3bIKE B
OOJIBIIIOM KOJIMYECTBE MPEJICTABICHO OTHONICHUE [[enb, a B CTaThIX
Ha pycckoM — Kowmpacm. 3Hauut, B JalbHEUIINX HCCIIEOBAHU-
SIX HAYYHO-TEXHUYCCKHX TEKCTOB UMEET CMBICI JeTallbHEe M3yYUTh
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nMeHHo ux. OtHomenust Hcmounux ungopmayuu v CpasHernue npak-
THYECKH HE MPECTABICHBI B COOPAHHBIX KOJIICKIIMSX.

Jlnsl OLIEHKM TOYHOCTH TNPEUIOKEHHOTO METOJ[a MCIOJIb30BaIach
9KCTEePTHAs OLleHKa. VICX0/1s U3 MOMYyYeHHBIX JaHHBIX, OBUIO PEIICHO
paccMOTpeTh HanboJIee YacTo BCTPEUAIOIINECs OTHOIIEHH. TOYHOCTh
ObLa OIleHEeHa IS KaXKI0H KOJIEKIUH 110 hopmyrie:

TP
TP+ FP

riae TP — UCTUHHO TMOJO0KUTENBHOE PEIICHUE;

FP — 10KHO TIOJIOKUTENBHOE PEILICHUE.

B Tabnurie 3 npuBeieHa olleHKa TOYHOCTH OIpeieNieHus Hanbolee
YaCcTO BCTPEYAOIINUXCS PUTOPUUECKUX OTHOIICHHUH.

[IpeanonokuTenbHO, BOSHUKIIINE OLTUOKH CBSI3aHBI C OCOOCHHO-
CTSIMU CJIOBOYNOTPEOIEHHS, a TaK)Ke BO3MOXKHBIM HAJIMYUEM Olleya-
TOK M OIIMOOK B MCXOJHBIX TekcTaxX. /[ Oojiee AeTaaIbHOrO aHAIM3a
TpeOyeTcsi mpoBeAcHUE JOMOTHUTEIbHBIX O0Jee MacmITaOHBIX JKC-
MIEPUMEHTOB.

Precision =

Tabnuya 3. OueHKa TOYHOCTH ONMpeesIeHHs] PUTOPHYECKHX OTHOLIEHU

HasBanmue Tounocthb (koiekuus | TouHOCTH (KOJLIEKIUS
OTHOIIEHHS Ha Ka3aXCKOM) HA PYCCKOM)
1. | Ycnosue,
Condition 0,92 0,896
2. | IlpuunHa,
Cause-Effect 1,0 0,987
3|10
comole 0,98 0,981
Example
4. | [lepedopmynmpoBKa,
Restatement 0,963 0,968
5. | Konrpacr,
Contrast 0,973 1,0
6. | Lens, 10 0,959
Purpose
3akaouenue

B nanHoli paboTe uccienoBaHa BO3SMOXKHOCTb IPUMEHEHHS TEOPUU
PUTOPUYECKUX CTPYKTYp [UIsl aHaJM3a TEKCTOB HAYYHO-TEXHHUYECKOMN
tematukd. [IpennpunsaTa mombiTka (GOPMaTBEHO OMHCATH MPU3HAKH
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HEKOTOPBIX OTHOIIEHUH, HA OCHOBAaHUHM KOTOPBIX yJIaBajioCch ObI OJ-
HO3HAYHO YCTaHOBUTH COOTBeTCTBUE. )11 (POpPMaAIBHOTO OMHCAHUS
JNENCTBUM, OCYLIECTBIISIEMBIX C TEKCTOM, UCIIOIb3YETCs A3BIK JIOTUKH
MIPEIUKATOB MEPBOTO ¥ BTOPOTO MOPSIIKA.

ABTOMaTUYECKOE ONpEAEIEHUE PUTOPUUYECKUX OTHOLIEHHUH B
TEKCTE MO3BOJISIET YCTAHOBUTH MECTOIIOJIOKEHHE sI/Ipa U CaTeJUINTA.
[TockoabKyY SIpO COACPKHUT HauboIee BaXKHYIO YaCTh BBICKAa3bIBAaHUS,
TO MPEAJIOKEHHBIN METOJI MOXKET MPUMEHSITHCSI B CUCTEMAaX U3BJIeUe-
HUS MH()OPMaLMU U aBTOMAaTHYECKOI0 pehepupOBaHUSL.
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MORPHOLOGICAL DISAMBIGUATION
IN TATAR LANGUAGE USING PUREPOS

R. Gilmullin, R. Gataullin
Institute of Applied Semiotics of the Academy of Sciences
of Tatarstan Republic Kazan, Russia
rinatgilmullin@gmail.com

This article describes the results of relevant studies devoted to the morpho-
logical disambiguation of texts in the Tatar language. As an instrument for the
disambiguation, the open software product PurePos 2.0 based on hidden Markov
networks was selected. As training data for the experiments, the annotated and
disambiguated subcorpus of the Tatar language with a volume of 2,5 million
lexical units was used.

Keywords: PurePos, lemmatization; POS-tagging; morphological disam-
biguation; Tatar language.

PA3PENIEHAE MOP®OJIOTMYECKOM MHOTI'O3HAYHOCTHN
TEKCTOB HA TATAPCKOM SA3BIKE HA OCHOBE
HNHCTPYMEHTAPUSA PUREPOS

P.A. I'unemynnun, P.P. 'amaynaun
HUncmumym npuxaaonoii cemuomuru Axademuu nayx Pecnyonuxu
Tamapcman, Kazanw, Poccus
rinatgilmullin@gmail.com

B nmaHHOI cTaThe ONMUCHIBAIOTCA Pe3yJIbTaThl aKTyalbHbIX HCCIIEIOBaHUI,
MTOCBSIIEHHBIX Pa3pemeHnto MOp(oIOTHUecKOil MHOTO3HAYHOCTH TEKCTOB Ha
TaTapcKOM sI3bIKE. B KadecTBe MHCTpyMEHTapHs pa3pelieHus MHOTO3HAYHO-
CTH BBIOpaH OTKPBITHIA IMpOrpaMMHEIA mpoaykT PurePos 2.0, ocHOBaHHEBIH Ha
CKpBITBIX MapKOBCKHUX ceTsiX. /It MpOoBEeICHNS 3KCIIEPUMEHTOB B Ka4eCTBE 00-
YYaceMbIX JaHHBIX HMCITIOJIb30BAJICA pa3MequHblﬁ TIOJAKOPITYC TAaTAapCKOI'o A3bIKa
00bEeMOM 2,5 MUJTMOHOB JIEKCUUECKHUX €MHUIL CO CHATOH MHOTO3HAYHOCTBIO.

KiaroueBble cioBa: PUI'CPOS, JICMMAaTHu3anus, MOp(bOJ'IOFPI‘IeCKaH MHOTO-
3HA4YHOCTb, TaTapCKI/Iﬁ S3BIK.
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1. BBeaenue

LlenTpanpHON MPOOIEMOI HHTEIUIEKTYAIbHOTO aHAJIN3a TEKCTOB
SBIIIETCSL TIpoOJIeMa pa3penieHusi MHOro3HaYHOCTH. K HacTosmemy
BpeMEeHU c(OpMHUPOBAHA OCHOBHAS MapajurMa METOA0B CHATHS MHO-
TO3HAaYHOCTH, KOTOpast BKJIFOYAET METO/Ibl, OCHOBAHHBIE Ha MPaBUJIaX;
METO/Ibl MAITMHHOTO 00YYeHUs, UCTIOIB3YIONINE BEPOSATHOCTHBIE MO-
nenu; TuopuaHbie MeToabl. Co3aHne 3JIEKTPOHHOTO KOpITyca TaTap-
ckoro s3bika « Tyran ten» (http://tugantel.tatar/) u penpe3eHTaTUBHOTO
MTOAKOPITYCa CO CHATOW BPYYHYHO MOP(OIOTHYECKON MHOTO3HAYHO-
CTBIO JAHHBIX JAJId BO3MOXXHOCTH MCCIICAOBAHMS JaHHOM 3a1aud C
MPUMEHEHNEM CTaTHCTUKO-BEPOSTHOCTHBIX METOJIOB.

AHaJIN3 OTKPBITHIX IPOTPAMMHBIX IIPOAYKTOB, pa3padOTaHHbIX JUIs
9TOM 3a7a4M, MOKa3aJ, 4YTo Hanbosee NePCIeKTUBHBIM POTrPaMMHBIM
MPOAYKTOM siBisieTcst nHcTpyMeHnTtapuii PurePos (https://github.com/
ppke-nlpg/purepos), peanusyromnias THOPUIHYIO MOJIETh Ha OCHOBE
cKpbIThIX MapkoBckux moneneid (HMM - Hidden Markov model).
CxpsiTass MapkoBckasi MOAENIb — MOJIENb MPOIecca, B KOTOPOU mpo-
necc cunrtaercs MapKOBCKUM, IPUYEM HEU3BECTHO, B KAKOM COCTOSI-
HUW HaXOIUTCS CHUCTeMa (COCTOSIHHS CKPBITHI), HO KaXKII0€ COCTOS-
HUE MOKET ¢ HEKOTOPOH BEPOSITHOCTHIO IPOU3BECTH COOBITHE, KOTO-
poe MOXHO HabmoaaTh. Jpyrumu cioBamu, u3ydaetcs MapKOBCKUI
MPOLIECC ¢ HEW3BECTHBIMU MMapaMeTpaMH, U 3a/Jauei sSBISETCS pac-
MMO3HABaHHWE HEM3BECTHBIX MApaMETPOB Ha OCHOBE HAOIIOIAEMBIX.

HNuctpyment PurePos pazpabatbeiBaics /uist SI36IKOB CO CIOKHOM
Moposiorueit (B TOM 4ucIie AJs arrIIOTHHATUBHBIX S3bIKOB) M C Ma-
JI0¥ pecypcHoit 6a3oii (low resource languages). OCHOBHBIC SKCTICPH-
MeHTHl (Orosz, G., Novak, 2012; Orosz, G. and Novak, A., 2013) nipo-
BOJMJIUCH /Il BEHI'€PCKOTO si3bIKa. Pe3ynpTaTsl 0 pacro3HABAHUIO
POS-teros cinoB umeror onenku TouHoctd 97%. Kon mHcTpymMeHTa
OTKPHIT U pacupocTtpansercs non nuiensueit LGPL. ABropamu BbI-
JIBUHYTO TIPEAIIOJIOKEHUE, YTO MOJIENb TOJKHA paboTaTh M IS Ipy-
T'MX SI3bIKOB (B TOM UYHMCIIE JJIS I3IKOB TIOPKCKOM IPYTIIbI).

Hamu mpoBeneHbl 9KCIEpUMEHTHI 110 TPUMEHEHUIO HHCTPYMEH-
ta PurePos ans pacnosnaBanusi MOp(OIOrHYecKo MHOTO3HAYHOCTH
JUTSL TATAPCKUX TEKCTOB. J{JIs1 pOBEIeHNS SKCIIEPUMEHTOB B KAUECTBE
00yuyeMBbIX JaHHBIX UCIOJIb30BAJICS pa3MEUYEHHBIH NOJKOPITyC TaTap-
CKOI'0 3bIKa 00beMOM 2,5 MUJUIMOHA JIEKCHYECKUX €IUHHMII CO CHATOM
MHOTO3HAYHOCTHIO.
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2. Onucanue YIKCNIEPUMEHTOB

2.1 Pazpeutenue mopghonozuueckon MHOZ03HAYHOCHU

[Tpu ucnons3oBanuu PurePos Hac mHTEpEecoBaso pemieHne ABYX
3a1a4:

To4HOCTH paspemeHnss MOPOJIOTHYECKON MHOTO3HAYHOCTH, A TAK-
e pacrniozHaBanue pazmeTku NR (memma, Part-of-Speech(POS) u Bes
Mopdonoruueckas nenouka), rae NR (Not Recognized) — ato 06o-
3HaU€HHE Tera JJisi HepaclO3HAaHHON MOPQOIOTHUYECKUM MOIYJIEM
CI10BO(OPMBEL.

HauanbHas BeIOOpKa pa3MEUEHHBIX JAaHHBIX ObUIAa pas3jeieHa Ha
BbIOOpKY A1t 00yueHus (90%) u tectoByto BbIOOpKY (10%). Monens
oOyuyanach TOJNBKO Ha oOyd4aromieil BEIOOpKE, TeCcTOBasi BRIOOpKA HC-
MOJTL30BANIACH TOJIBKO TS TecTUpoBaHus. [103ke U3 TEKCTOB KopIyca,
HE BOLIEIINX HH B OJIHY M3 IIPEABLIYIINX BEIOOPOK, Obl1a chopMupo-
BaHa BBIOOpKa ISl BAJIU/IAIHH.

Jlna oneHKH KadecTBa pabOThI MOJEIH OBLI MCIIOJIB30BaH TEKCT
KaK B HCXOJIHOM (hopme Oe3 pasMeTok, HanpuMmep, ipeioxenue (“bes
6apadbI3”), TaK U ¢ IpeABAPUTENHLHON MOP(OIOTHUECKON pa3METKOM,
nanpumep, ([(“bes”, [(“0es”, “[PN]”, 0.5), (“6e3”, “[N][Sg][Nom]”,
0.5)]), (“GapaGeis”, [(“6ap”, “[VI[PRES(I1)][1PL(GBI3)]")]), *.").

Pe3ynbraThl SKCTIEPUMEHTOB, MpECTaBIeHHbIE B Tabmmmax 1 u 2
CBHJIETEIBCTBYIOT O TOM, YTO IPH UCTIOJIB30BaHUU MOP(OTIOTHIECKOM
pa3sMeTKH, MOKa3aTellb TOYHOCTH Pa3METKH W Pa3pelleHrs] MOBbIIIa-
eTcsl.

Tabruya 1. Pe3yabTaThl padoThl JIEMMATH3aTOPAa HHCTPYMEHTA

PurePos 2.0
be3 mopdoana- C mopdoana- C yBesqmueHnem

JiM3aTopa JIN3aTOPOM JAHHBIX

TourocTs 8767/9251 = | 9289/9510=97.68% | 12822/13004 =
JeMMaTHU3aIu 94.77% 98.60%

POS-rerrunr Hem oannvix | 9369/9510 = 98.52%) | 12814/13004 =
98.54%

TouroCTH 8618/9251 = |9141/9510=196.12%)| 12622/13004 =
OTIpeNeeHuUs 93.16% 97.06%

Mop(.1enoukn
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Pazpenienue

MHOT'O3HAYHOCTH

(TonbKo JeMma)

1818/2112 =
86.08%

1947/2168 = 89.81% | 2956/3138 =

94.20%

Paspemenue Hem oannvix | 2027/2168 =93.50% | 2948/3138 =
MHOTO3HAYHOCTH 93.95%

(Tomeko POS)

Paspemenue 1682/2112 = 1799/2168 = 2756/3138 =
MHOI'03Ha4-HOCTH (79.64%) (82.98%) (87.83%)

(TomeKo MOpdoITOo-

TUYecKas I1erl. )

Tabnuya 2. llpumMepsl pa3penieHNss MHOTO3HAYHOCTH HHCTPYMEHTA

PurePos 2.0
Pazpemaemasi MHoro3naunasi| Paspemeno Kommen-
KonTekcr .
cioBodgopma KaK Tapui
n6pahuMoBHbIH | i3 Ho3+N+Sg+Nom; He3+Num Paspemreno
YBIHOAPIIBIKKA re3+Num; o3+ TPaBUIHHO
POMaHTHK Mo- V+IMP_SG();
HOCa0oTE ¢
«i1e3 eJ1 BIIeK»
XUKISUIOPCHID
JI9 YarbLIab.
amr-cy ocTanapel | Kyi- | kyit+V+PCP_PS(T'An); Ky#+V+ Paspereno
hap xeH cacH raH Kyi+V-+ +PCP_PS(T'An) Herpa-
Tep chlilnap +PST_INDF(I'An); BUJIBHO,
93epJIor, XaHHbBIH B JIAHHOM
TaObIHbIHA KYH- KOHTEKCTE
raH. JIOJKHO OBITh
«Kyn+V+
+PST_
INDF(T'An);
«
— I0K, MaTypbIM, | UTY u+V+CAUS(1)+ ut+V+VN_1(y/| Paspemeno
OMET HUTY, KOTY, +VN_1(y/y/B)+Nom,; y/B)+ MPaBUILHO
XBIAJIaHy OHK ur+V+VN_1(y/y/B)+ +Nom
JI9339TIIEC MH3- +Nom;
resuiap.
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MOX0009TTOH
OUJIOHT'OHTOME,
Oy yit MOHa KY-
HEJIEHd Kapama-
JIBL.

yi+N+Sg+Nom;
yittV+IMP_SG();

yi+N+Sg+
+Nom

Pazpemieno
MIPaBUIIEHO

yHIapbIM, YHUT-
JIEKK JJIOKKOH
Ko1u, Goprano-
HEPra TOTHIH/BIL:
HUIIUIOPTS, HAI-
nopra?

OJI9K-
KoH

anok+V+PCP_PS(I'An);
mok+V+
+PST _INDF(TAn);

319K+ V+
+PCP_PS(I'An)

Paspemeno
IIPaBUIIbHO

CHH peHerar,
0e3ro enaH:

OJIBI FOJIOAIITYbI-
OBI3HBIH IlIaJIa-
IIBIHAA STTHIH,
OMET HUTEI
Oyapra xaii Oyi-
MAaCMBLIBIKHBI
CHH, pEHerar,
KYIITOH KoOpa:
ToY0o UTEN HUIS
1163 TamKbIp
LKA THPICEH/ID
LIYBIITHIH CUH
hom axpIpaa ku-
POBHBI YaKThIH
(7, 152) e3ex xx
raceipHbiH 20-30
HYbI FOTapblaarsl
COSICH, CTaJIMHTa
TPOLIKMH, 3U-
HOBBEBIIAPHBIH
GacTsIpa.

CJIaH

ena+V+REFL(bIn)+
+IMP_SG();
enaa+N+Sg+Nom,;

enmadH+N+
+Sg+Nom

Pa3zpemieno
MIPaBHIBHO

HUTA KY3JIOpeHHE
aypl OCIIOH
YBIJIaTAChIH?

aydbl

aut+Adj+Sg+
+POSS_3(CbI)+Nom;
agpI+Adj;

aut+Adj+Sg+
+POSS_3(CbhI)+
+Nom

Paspemeno
Hermpa-
BUJIBHO,

B IaHHOM
KOHTEKCTE
JIOJKHO OBITH
«aubrtAdj;»
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UOpahuMOBHBIH | KBI3Y | kpi3+V+VN_1(y/y/B)* |  kbi3y+Adj Paspemieno
KBI3y TeMILIap +Nom; MIPaBUIIEHO
0emnoH yco hom KbI3y+Adj;
Oaiiblii Oapran KbI3y+Adv;
MIAKeTIe YK,
aHbIH 9190U-
JCTETHK Ja
YPBIH/A KaThII
KaJMaspliap,
WHTEHCHB TOCTJ
ycrenop hom
TUPOHIUAEIIP.
KyHaKJIapHbIH ucie nc+N+ nc+N+ PaszperreHo
aTiaapel ©4eH +ATTR_MUN(bI); +ATTR MPaBUILHO
J1anac OalslHa ncnet+Adj; MUN(nbI)
KYTI UTETI IIeY0H
KHUTEPEIl OUroH-
HOp UKoH, 0e3
LIyJT KUOeT T9
OJITEPMATroH Xy
HCIIE TIEYOHTd
Tajac >Koef, UKe
MEHQp TallIan
STTHIK.
9 Ce3HeH Ka- kapa+V+ Kapat+V+ PazpereHo
COPABBITBI3ra,  |pBIAM +HOR_SG(im); +PRES(M)+ | npaBuibHO
Kaphliim. Kapa+V+PRES(fI)+ +1SG(Mm)
+1SG(m);
XaTbIHBI YH- my- | mry+PN+GEN(ublr); ury+PN+ Pazpemieno
09p, IIYHBIH HBIH mry+PN+ +GEN(ublH) | npaBuibHO
MaTrypAaH-MaTyp +POSS 2SG(bIn)+
KOHH3OKJIOpE +Nom:
XaHHBIH Ha3JIbI ’
KapaibH KOTell,
AHBIH TUPOCEH
0eTepEIroH.
— oM, KapT, — KapT kapT+Adj; KapT+Adj Paspemeno
JWTOHHID aHa, — kapT+N+Sg+Nom; HEMPaBUIIb-
cHH OoxeTiieMe? HO, B JAaHHOM
KOHTEKCTE
JIOJKHO OBITH
«kapT+N+

+Sg+Nom;»
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2.2 Pacno3nasanue Hepacno3HAHHBIX C1080OPpM

Kpome paspemierrss MOp(OTOTHYCCKOW MHOTO3HAYHOCTH, WH-
ctpyMeHT PurePos mMoskeT OBITh HCIIONB30BaH U1l pAacCMO3HABAHUS
Hepacro3HaHHBIX Mopdoananmu3aTopoM cioBodopm (c Terom NR).
Tak, npeaBapuTeNIbHbIE SKCIIEPUMEHTHI TIOKA3ai, YTO TOYHOCTh MPH
nosHOU pasmerke NR (mpaBuipHas pazMeTka JeMMBbl B MOP(HOIIOTH-
yecKo# 1enoyku) coctabmia 45% u 65% npu yaCTUUHOM pa3MeTKe, a
Takxke 79% npu pazmeTke ToJIbKO JeMMbl. [Ipumepsl pasmeTku Hepac-
MO3HAHHBIX CIIOBO(OPM IMpUBEACHBI B Ta0IHUIIE 3.

Tabnuya 3. IlIpuMepbl pa3sMeTKH HePACHO3HAHHBIX CJI0BOGOpM

. |Hpencka-
CaoBo-| IlpeackazaHHblil per .
3aHHast KommenTapuit
¢opma Ter
JieMMa

JKBUIBIN [V][PRES(I)] KbeUTBl  |CrioBOOpMa OTHOCTHUCS K
JIUANIEKTY SI3BIKa, TNTepaTypHOH
¢dopmoii Oyret cnoBodopma
«enbiit». TeM He MeHee, Ter yKa3aH
BEPHO, HO JIEMMa JIOJI’KHA OBITh
«OKBLIaY.

coBe- [[N][Sg][POSS 3(Chl)]|coseT Ter u 1eMMa ykazaHbl BEpHO
TBIH/IA [LOC(A)]

hopxkaii- [[N][Sg][POSS_3(ChI)]|hop- Ter yacTUYHO YCTaHOBIICH

ChIHA [DIR(TA)] Kalicbl  |BepHO, OIIMOKa B 4acTH pedu. B
JIAHHOM CIJTy4ae CIIOBO SIBJISIETCSI
mectoumerreMm(PN), a He
cymectBuTeabHBIM (N). Jlemma
yKa3aHa BEpHO.

mahut- | [N][PL(JIAp)][Nom] |mahut |Ter u jemMMa yka3aHbl BEpHO
nap

roooi- | [PROP][Sg][Nom] |[ro0oii- |Ter u memma yka3aHbl BEpHO
AYJUIMH AYJUIMH

yHaeH- | [N][Sg][ABL(IAH)] |yHaeH Omub0oYHO yKa3aHbl U IeMMa, |
HaH ter. B nanHOM ciydae cioBodopmy
CIEIyeT pacCMaTpUBaTh KaKk
enuHoe Tenoe («yHaeHHaH») U
pa3meuars kak POST. Taxxke
TEOPETHYECKH BO3MOXKEH BAPHAHT
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CO CIEIYIoUIM pa3dopoM:
yHaii+N+Sg+
+POSS_3(CbI)+ABL(J1AH);

¢doxper-| [PROP][Sg][Nom] |doxper- |Ter umemma yka3zaHbl BEpHO

JIHOB JITHOB

caiimo [N][Sg][Nom] caiimo  |Jlemma yka3aHa BEpHO, 94acTh peun
JOJIDKEH OBITH YCTAHOBJICH KaK UM
coocreennoe (PROP), a He kak
ums cymectBurenbroe (N).

IOXUAH [Adj] oxuan  |JleMMma yka3zaHa BEpHO, 4acTh PEUH

JIOJDKCH OBITh YCTaHOBIICH KaK MM
coocreennoe (PROP), a He kak
npunarareiabaoe (Ad)).

xomu- |[N][Sg][POSS_3(Cbl)]|xomuter |Ter u emma yKka3zaHbl BEpHO
TEThIHA [DIR(TA)]

3. 3akiarouenue

B nanHoli paboTe npeacTaBieHbl pe3yabTaThl padoT 1Mo pasperie-
HUIO MOP(OJIIOTMYECKOH MHOTO3HAYHOCTH TaTapCKOro Si3bIKa C UC-
nosib3oBaHueM MHcTpyMeHTapus PurePos 2.0. Pesynbrarsl skcnepu-
MEHTOB MOKa3ajy JTOCTATOYHO BBICOKHE IMMOKA3aTEAW TOYHOCTH IS
paspenieHuss MOp(OIOruHueckoii MHOTO3HAaYHOCTH IO JIEMME, YacTH
peun u Mopdonoruuecko nemnodku 10 96,1%, 89,8% u 93,5% co-
OTBETCTBEHHO. [Ipn 3TOM HEOOXOIMMO OTMETUTH, YTO HCIIOIH30BA-
HUE MOP(OJIOTHUECKOTO aHaIH3a MOBBIMIAET TOYHOCTh Pa3pelIcHHs B
cpeaneM Oonee, ueM Ha 3%. Kpome Toro, BaXKHbBIM yCJIOBUEM MOBBIILIE-
HUSI TOYHOCTHU Pa3peIIeHus SIBJISETCS KaueCTBO U 00beM 00ydaeMblii
JTAHHBIX, HA OCHOBE KOTOPBIX, HCCIIEIOBaHNE OYAET MPOI0IIKEHO.
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DECISION-MAKING AS INTELLECTUAL ACTIVITY IN THE
SITUATION OF CAUSE AND INVESTIGATE DEPENDENCIES
(ON THE MATERIAL OF RUSSIAN AND CHUVASH LANGUAGE)

A. Gubanov, G. Gubanova
Chuvashia State University I.N. Ulyanova
alexgubm@gmail.com

The article is devoted to the correlation of the conceptual world of decision
making on the basis of causal (causal) relations with the language picture of the
world, reflecting the interaction of the human factor in the language. As a result
of the analysis, the article states that the decision-making process is connected
with the intensional state of the subject (cognitive state) of the setting-utterance
with the perceptual (sensory) predicate and setting the utterance with the predi-
cates of the thought relation; emotional state (set-statements with an axiologi-
cal predicate), etc. Based on the factual material of the Russian and Chuvash
languages, the conceptual space of the concept “decision-making”, verbal and
non-verbal composition

Keywords: language picture of the world, concept, decision-making, intel-
lectual activity, situation, cause-effect dependence, causality, feature space of the
concept “decision-making”, subject’s intensional state, propositional attitudes, ver-
bal and non-verbal components, strategic levels, Russian and Chuvash languages.

MNPUHSATHUE PEHIEHUNA KAK UHTEJUJIEKTYAJIBHAS
JAEATEJBHOCTDb B CUTYAIIMU TPUYNHHO-
CJIEJCTBEHHBIX 3ABUCUMOCTEM (HA MATEPHUAJIE
PYCCKOTI'O 1 HYBALICKOI'O A3BIKOB)

A.P. I'yoanos, I.®. I'ybanosa
Yyeauickuii ecocyoapcmeenublil ynusepcumem umenu M. H. Yivanosa
alexgubm@gmail.com

Cratbs MOCBSIIEHA KOPPEJSIIMA KOHIENTYaIbHOTO MUPA MIPUHSITUS pellie-
HUSI Ha OCHOBE IPUYMHHO-CIIECTBEHHBIX (Kay3aJIbHBIX) OTHOLICHUN C SI3BIKO-
BOH KapTHHON MHpa, OTpaKaIOIIEH B3aNMOICHCTBHE YeIOBEUYeCKOro (hakTopa B
si3pIKe. B pesynbraTe aHanmsa B CTaThe KOHCTATUPYETCSA, YTO TPOIIECC IPUHSITHS
PEIICHNs CBS3aH C MHTEHCHOHAIEHBIM COCTOSTHIEM CyObeKTa (KOTHUTHBHOE CO-
CTOSIHUC) YCTAaHOBKU-BBICKA3BIBAHUS C MEPLUEITHBHBIM (CCHCOPHBIM) MPEIUKA-
TOM U YCTaHOBKU BBICKA3bIBaHUS C MPETUKATAMU MBICIUTEIBHOTO OTHOIICHHS,
SMOITMOHAIBHOE COCTOSIHHE (yCTaHOBKHU-BBICKA3BIBAHMS C aKCHOJIOTHYECKUM
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npeauKkaToMm) u Ap. Ha ocHOBe dakTorpaduyueckoro MaTepuaia pyccKoro u 4y-
BAILICKOI'0 SI3bIKOB PACCMOTPEHBI: IPH3HAKOBOE MPOCTPAHCTBO KOHLIENITA IIPHU-
HSTHE pELICHUs», BepOalbHble U HEeBepOalbHble KOMIIOHEHTHI B Pealli3aluu
WIJIOKYTUBHOM I1I€JIM aKTa NPUHSATHS PEIICHNS] U CTPATErn4ecKue YPOBHHU IPHU-
HATHA COOTBETCTBYIOIICTO MIJIOKYTUBHOI'O aKTa.

KuroueBble ciioBa: s3bIKOBasi KapTUHA MHUpPa, KOHLIENT, IPUHATHE pellie-
HUM, MHTEJUIEKTyaJIbHas ACSITEIbHOCTD, CUTyallUsl, IPUUYMHHO-CIIEICTBEHHA 3a-
BUCUMOCTB, Kay3aJdbHOCTh, IPU3HAKOBOE MPOCTPAHCTBO KOHLENTA (IIPUHITHE
PElIeHHs», HTHTEHCHOHAILHOE COCTOSIHUE CYOBEKTa, MPOITO3UIIMOHATBHBIC YCTa-
HOBKH, BepOabHbIC U HEBEpOATbHBIC KOMIIOHCHTHI, CTPATEIMYCCKUE YPOBHH,
PYCCKHI M UyBallICKUI SI3BIKHU.

@parmMeHTh! A3bIKOBOM KapTHHBI MHpPa (POPMHUPYIOTCSI HA OCHOBE
B3aUMOJICHCTBHS UHIUBHyyMa C MPEIMETHBIM MHPOM, MPOSIBIISIOTCS
KaK UTOI' OCMBICIICHHS! ()eHOMEHOJIOTHYECKOTO 3HAHUS U MAPKHUPYIOT-
Csl OZHOTIOPSAKOBBIMU SI3BIKOBBIMHU €IMHULIAMH, YTO MOJATBEPKAACTCS
JMAHHBIMHA HAITMOHAILHBIX KOPITYCOB TE€X WJIM MHBIX SI3bIKOB [4,6,13,14].
Koppensanus KOHIENTyalIbHOr0 MUpaA NPUHATHS PELICHHUS HA OCHOBE
MIPUYNHHO-CIIEACTBEHHBIX (Kay3aJIbHBIX) OTHOLIEHUN C S3bIKOBOM Kap-
THHOM MHpa OTpa’kaeT B3aUMOJICHCTBIE YET0BEUECKOTO (haKkTopa B S3bIKE
U A36IKOBOTO (pakTopa B yenoseke [11].JIr00yro uenoBeyecKkyo nesreib-
HOCTb MO>KHO TPEJCTaBUTh KaK LIENIOYKY NMPHUHATHA pelenuil [2, 4, 5].

IIpuHATHE pEeIIeHnH — MBICIATEIBHBIA MPOLECC, IPEAIIOIIarar-
IIUH TpeABapUTEIbHOE OCO3HAHME IeNN M crocola JeHCTBUH, Mpo-
paboOTKy pa3IMYHBIX BapHaHTOB. BakHelmas 0COOEHHOCTH 3TOTO
Impoluecca — ero BojaeBoi xapakrep. [Iponecc npuHATHS penieHus BO
MHOT'OM 3aBUCHUT OT YCTAHOBKU MHTEHCHOHAJIBLHOTO COCTOSHUS CyOb-
ekTa. Sl. XMHTHKKA B OJHON U3 CBOUX PadOT, NOCBALIEHHOH NPOIO3U-
LIUOHAIBHBIM YCTAHOBKAM, JIUIIb [IEPEUUCIIAET TUIIBI yCTAHOBOK, HO HE
pasrpaanunBaet ux [9]. Mbl, B cBOIO ouepe/ib, UCIIOIb3yEeM TaKCOHO-
MU0 YCTaHOBOK, ITpeutokeHHyto H.JI. ApTIoHOBOMH, IoJararoen, 4ro
YCTQHOBKH JEJISATCS HA MEepIENTHBHBIE (S BIXKy/CIbIIIy 49TO...), aKCH-
OJIOTHYECKHE (AMOTUBHBIC) — S 0010, OOFOCH. .. ), SITUCTUMHUCCKHE
(4 3Haro, gymaro...), WIOKyTUBHBIE (S ckaxy, TOBOPIO, UYTO...), BO-
mutuBHEIE (S X0dy, *&emnato, 9To0kI...) [3]. Curyanun-ycTaHOBKH OT-
pa’karoT OTHOIIEHUE TOBOPSIIETo K 0OBEKTUBHON EHCTBUTEIBHOCTH.
B ux cemMaHTHKE NPeICTABIEHBI TAKUE 3TAIBI MBICIIUTEIILHOIO aKTa: a)
IIEPBBIN 3Tal — S CHBINTY, BUXKY 4TO...; BTOpOH 3T1aI:  3Haro, Tymaro,
9T0...; TpeTu#t stam: S pan, coxaner, O0ICH, YTO ...; YCTBEPTHIH
oTan: Sl roBopro, CKaxy, 4To...; IATBIN 3Tan: Sl Xody, ’kKenaro, YTo0bI. . .
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Kaxxnplii aTan sBisieTcss IpeanochbUIKON CIeayonero 3Tana, “npu-
oOpeTeHHOEe” MPH ITOM B MEPBOM CUTYALUU JISKUT B OCHOBE BTOPOIA
u 1.14. [IpaBia, BO3MOKHBI TIPH 3TOM U pa3InYHbIE BapHaHThL. YTOOBI
TOYHEE OINpPEACNIUTh HHBAPHUAHTHOE 3HAUCHHE CUTYalMi-yCTAaHOBOK,
paccMoTpuM ux noouepenHo. Ilpexnae Bcero oTMETUM, 4TO 3HAUEHUE
MPEIUKATOB MPONO3UIIMOHABHBIX YCTAHOBOK OTHOCUTCS K OJHOM pe-
(hepeHTHON 007aCTH — TICUXWYECKOH IeATEeIhHOCTH CyOheKTa.

[Mcuxudeckast qesITeILHOCTD MPEICTABIIET COO0H €TUHCTBO TPEX
MPOLECCOB (IICUXOJIOTMYECKOM TpHaJibl) — MO3HAHHUE, YyBCTBA, BOJIS.
OTHU TpU acleKTa NCUXUUYECKOM EATEIBHOCTH C pa3HON CTENIEHbIO BbI-
PaXXEHHOCTH MPUCYTCTBYIOT B KXJIOM aKTe JAESITeIbHOCTH, XOTs Tpa-
JUIMOHHO PaccMaTpPUBAIOTCS OT/IEJIbHO: KOTHUTHUBHBIE aCMEKThI UH-
TEJIJIEKTYaIbHBIX IPOLIECCOB OTIENAIOTCSA OT AIMOLMOHAJIBHBIX U BOJIE-
BBIX KOMIIOHEHTOB, COOCTBEHHO SMOLIMOHAIbHbBIE KOMIIOHEHTHI UyBCTB
abcTparupyroTcsl OT UX KOTHUTHUBHBIX aCIEKTOB, a PETYJISIMOHHBIC
(YHKIIMH BOJICBBIX IPOIIECCOB OTIENSIOTCS OT TeX TO3HABATEIBHBIX U
SMOLIMOHAJIBHBIX CTPYKTYP, KOTOPBIE 3Ty PETYJIALHUIO OCYIIECTBIISIOT.

UyBCTBEHHOE BOCIIPHUATHE SBISETCS MEPBOM CTYNEHBIO TUATICKTH-
YEeCKOTro TpoIlecca MO3HAHUs YeIOBEKOM 00BeKTHBHOTO Mupa. [lox
CUTyallUeH C MEPLENTUBHON yCTAHOBKOW MBI IIOHMMAEM ITOCTPOCHUE
B CO3HaHUU CyOBEKTa cieayroleil Moieau peaabHol cutyanuu: S
BIXKY/ CIIBIIY, 4TO... B KauecTBe 3HaUMMBIX 3JIEMEHTOB COOTBETCTBY-
IOLIMX YCTAaHOBOK BBICTYHAIOT BOCHPUHUMAIOLINH, BOCIIPUHUMAEMOE
Y OTHOIIEHUS MeXTy HUMU. CyOBEKT — BOCIIPHHUMAIOIHIA, KaK ¥ BO
BCEX JIPYTUX CUTyalUsiX-yCTaHOBKaxX, 0003HAYaeTCss MMEHaMU JIMIL.
«Ecnu npeanokenne cooOIaeT o0 BOCIPHUATHH, CYIIECTBYET CyOhEeKT
9TOTO BOCHPUATHUS, M SA3bIK HAXOAUT PA3IUYHBIE CHIOCOOBI YKa3aHHS
Ha Hero» [7; 218]. JIeKCUKO-CHHTAKCUYECKUM SIAPOM MpPEUKaTa CH-
Tyalu# ¢ NepUEeNTUBHONW YCTAaHOBKOH SIBIISIIOTCSI CEHCOPHBIE TJ1aroJibl
cavluams, 8udems, cmompemsn, ciyuiams. IlepuenTuBHbIe TPeaUKaThI
10 CBOEMY 3HAYEHUIO HEOJHOPOIHBI, YKa3bIBasl HA PA3JIMYHBIE XapaK-
TEPUCTUKHU CUTYallMi: OJHH YKa3bIBAIOT HA BOCTIPUSATHE BOOOIIIE, IPY-
rMe — Ha BOCIPUATUE C IIOMOILBIO OINpPEIEICHHBIX OPraHOB YyBCTB.
B uncno o0s3arenbHbIX apryMEHTOB JaHHBIX CHUTYaIlMil BXOJIUT, KaK
OBUIO BBIIIE CKAa3aHO, MO3ULUS 00BEeKTa: «[ JIarosel 3puTENLHOTO BOC-
MPUATUS aMOMBAJICHTHBI: OHA MOTYT COCJIMHSATHCS KaK C TIPEAMETHBIM,
TaK " ¢ MPOIO3UTUBHEIM 00BekTOMY [6. C. 127].

PaccMoOTpUM yCTaHOBKH, BBIPa)KAIOLINE COCTOSIHUE MHEHUS (3IH-
CTHMHYECKOE COCTOSIHHE). DMHCTUMUYECKOE MEHTAIBHOE COCTOSHHE
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3TO TAaKO€ COCTOSIHUE, KOIZla BBIPAXKAETCS OTHOLIEHUE MBICIAILErO
CyOBeKTa K COJEPKAHUIO CYXIACHHUS. DTMUCTUMHUECKHE TPEIUKATHI
OTHOCSATCSL K 3K3UCTEHLIMOHAIbHO-PE3YJIbTaTUBHBIM NpeaukaraM. 1o
€e MHEHHIO, 3TUM TpEeJUKaTaM CBOMCTBEHHBI TaKuE MPU3HAKHU, KaK
HEBO3MOXKHOCTh yNOTPeOIeHHSI B KOHKPETHO-ITPOILIECCHOM 3HAYEHUH,
OTCYTCTBHE KOHKPETHON BPEMEHHOMW JIOKAJIM30BAHHOCTH, ONHCAHHE
HEU3MEHSIOIIETOCS «II0JI0KEHUS BELIei», He OTPaHUYEHHOTO ONpe/e-
JIEHHBIM IPOMEXYTKOM BPEMEHH, HAJIMUNE HAXOKIEHUS B IIPOCTPaH-
cTBe. Paznuunst MexXly OCHOBHBIMH 3IHCTUMUYECKUMU MTPEIUKATAMH
HE HOCST J€HOTaTUBHOI'O XapaKTepa, OHU HE B TOM, YTO 3TH [JIaroJibl
0003HaYAIOT pa3HbIe MBICIIEHHBIE COCTOSHUSL. .. TIPU OTIMCAHUU OJTHOTO
1 TOTO %K€ «MBICJIEHHOTO COCTOSIHUS CYOBEKTa BO3MOXKHO yrnoTpeoiie-
HUE pa3HbIX JIMUCTUMUYECKUX IIPEINKATOB. Pa3nuuns 3aKI04aroTCs B
KOMMYHUKaTHBHOM MEPCIEKTUBE COOTBETCTBYIOIINX YCTAHOBOK B UX
WJUIOKYTUBHOM NapaaurMaThke. DNMUCTUMHYECKHE POIO3UIIMOHATb-
HBIC CUTYaIlUH-yCTaHOBKH HETIPEMEHHO MPEIoJIaraloT HaInInue cyon-
exta. CemanTHueckas QyHKIHMS 3TOrO CyObeKTa — MapTUIUIAHTa He
SBJISIETCS Aar€HTUBHOM: OHA SBJISIETCS HOCUTENEM ONpeAeTIeHHOH pop-
MbI MbICIU. /{7151 peanu3anuu ceMaHTUKU COCTOSIHUS MHEHHSI OUY€Hb Ba-
’KEH IMPU3HAK MHAKTUBHOCTH CyOBEKTa, IOCKOJIbKY MHTEIIEKTYalbHOE
COCTOSIHME HE MOXET CYLIECTBOBATh HE3aBUCHMO OT CBOEr0 MCTOY-
Huka. Hampumep, B BbICKa3bIBaHUAX C TJIAarojiaMu 3HaHUSA CyOBEKT B
CUJTy 3HAUCHHS CAaMHX TJIaroJIOB MPEJICTaBIICH KaK MACCHBHBIN 00aa-
Tesb nHpopManuu. MIHBIMH cJ10BaMu, HEOOXOMMBI IOTIOTHUTEIbHbIE
YCIIOBHSI KOHTEKCTA Ul HEMTpaln3aluy aKTUBHOCTH CyOBEKTa.

CemaHTHUECKasA CTPYKTYypa SMOTHUBHBIX YCTAHOBOK CKJIa/IbIBACTCS
U3 CIEIYIOIUX IEMEHTOB: CyOBEKTa-HOCUTEINS ONPEAETICHHOTO YMO-
[IHOHAJIBHOTO COCTOSIHUSA, MPEIUKaTa SMOIMOHAIBHOTO OTHOIICHHUS
u o0bekTa cocTosHus. K 4ucity SMOTHBHBIX MPEAUKATOB OTHOCSTCS
[J1arojel, MPONO3UIMOHAIbHAs CEMAaHTUKA KOTOPBIX YKa3bIBacT Ha
OIIPEJICJICHHOE TICUXUYECKOE COCTOsIHUE. TaKkoBbl, B YACTHOCTH, TJa-
rojibl, 0003HaYaIOLINe MOJOKUTEILHOE dMOIIMOHAIBHOE COCTOSIHHE
(pamoBaThCs) M TJIArOJbl, 0003HAYANOIINE OTPHUIIATETFHOE IMOIHO-
HaJIbHOE COCTOSIHME (Oropyarbcs), TaKkKe MpU IpeauKaTax dMOILHO-
HaJIbHOTO COCTOSTHUSI OOBEKT MOHMMAETCA KAaK MCTOYHHK COCTOSHUS
WIH Kay3aTop, T.e. JIUIO, ABJICHHE WU COOBITHE, IPSIMO WIIM KOCBEH-
HO BBI3BIBAOIEE U3MEHEHUE B COCTOSIHMM Apyroro juua. OJHUM U3
TIIaBHBIX AU epeHInOHaTBHBIX MPU3HAKOB MPEAUKATOB YMOTHBHBIX
YCTAHOBOK SIBJISIETCSI HAJMYHME B HUX AMOLMOHAIBHOIO OLEHOYHOIO
3HAYEeHHUS, T.€. OLEHKU «XOPOLIO/ TUIOXO0M.
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HenocpeacTBeHHO CBs3aHbI ¢ STUCTUMUYECKUMH yCTaHOBKAMU WJI-
JIOKYTUBHBIE YCTaHOBKH, ONMCHIBAIOIINE CUTYALlUHU MIEpEIadn U Oy~
yeHus: nHopMari. MOKHO TOBOPHUTH O CIIEAYIOMIUX CEMAHTUIECKUX
POJSIX YYaCTHUKOB MIUTOKYTHUBHBIX CUTYAIHi: CYOBEKT — TrOBOPSIIUI
(arentuB), cobecenHuk (aapecar peuu), oOBEKT peun (Coaep>KaHus
BbICKa3bIBaHMs). CyObeKT-roBOPSILMN B PEUEBOM aKTe SIBISETCS He
MPOU3BOIUTENIEM JIEHCTBUS, a UCTOYHUKOM MHpopmaruu. Ecnu xe
peYb MPUHAJUICKUT MEPBOMY JIHMILY, TO CYOBEKT MpeauKaTa pedd u
roBOpALIM coBnagaroT (S rosopro, 4To...).

B TemaTHueckoM OTHOLIEHMM IpyMIa MPEeIUKaTOB pedd BecbMa
pasHooOpa3na. Mcxoas u3 mpuHIrna KOMMYHUKAaTHBHOM 00y CIIOBJICH-
HOCTH, IPEAMKATHI PEYH JCTAT Ha CIICAYIONINE TPYIIIBL: a) MPESIUKaTHI,
o003HavaroNMe yyacTue OAHOTO U3 TOBOPAILIMX JHIl (TOBOPUTH, pac-
CKa3aTh, CIPAIINBATh); 0) MPeAUKaThl, 0003HAYAIOIINE yYaCTHE JIBYX
WM HECKOJBKUX JHI] (Oece0BaTh, CIIOPUTh, TUCKYTHPOBATH).

Cuuraercs, 4to cnenu(ruka KOMMYHHUKATHBHBIX MPEIUKATOB CO-
CTOUT B TOM, YTO OHM 0003HAYAIOT 11€JIeCO00Pa3HOE KOHTPOIUPYEMOE
JEHCTBUE — CO3HATENIbHYIO Kay3uluio Tex wiu unslx 1Y y anpeca-
Ta KOMMYHUKanuu. B o0mem ciiydae KOMMYHUKATUBHBIN TpEauKaT
OIHCHIBACT CIIOKHYIO CHUTYaIUIo, B KOTOpOH «OTHpaBUTENb SBIISET-
Csl OJIHOM Wi HeCKONbKUX [IY — KOMMYHHKAaTUBHBIX HAMEPEHUH (=
CUHTEHIUI» = «KOMMYHHUKATHUBHBIX YCTaHOBOK») M MpPEIIPUHUMAET
YCHJIHSI, HATpaBJICHHBIE HA JOCTIKEHHE OTIPENICIIEHHOTO pe3ybTaTa —
MEPIOKYTUBHOTO A PeKTa, COCTOSIIETO B TOM, YTO AJipecar CTaj, B
CBOIO OUepe/ib, HOCUTENEM TeX ke caMmblX uiu uHbIX [1V» [7. C. 72].

K BonuTaTHUBHBIM YyCTaHOBKAM OTHOCSITCSI YCTAHOBKU C THIIOBBIM
3HaYCHHEM «CYyOBEKT CUMTACT, YTO MPOIIO3UIIHS KeJlaTeIbHO/HeXKea-
TEJBHO». BHYTpH BOJMTATHBHOCTH pa3iMyalOTCs COOCTBEHHO BOJIH-
TaTUBHOCTH (Sl x04y) u pakTuTHBHOCTE /S nenato Tak, 4TOOBI OH pa-
6otain)». CoOCTBEHHO BOJUTATUBHBIM YCTAaHOBKaM IPUCYI MPU3HAK
«MHTEHCHOHAJILHOCTWY, YKA3bIBAIOIINI Ha Mporecc GopMUpoBaHus y
CyObEKTa HEKOTOPO MHTEHIIMH WJIM HAMEPEHHUSI COBEPIIUTH OIpeie-
neHHoe neictsue [8)]. s ycTaHOBOK, yKa3bIBalOIUX HA MHTEHCHO-
HaJIbHOE COCTOSIHME CyOBEKTa, XapaKTepeH MPHU3HAK «CO3HATEIbHAs
[[eJIEyCTaHOBKA Ha COBEPIICHUS ACHCTBUS.

Taxum oOpazom, cienyer pa3iudaTh YCTAHOBKH: 1) BhIpaskaromue
KOTHUTHBHOE COCTOSIHUE (YCTaHOBKHU-BBICKa3bIBAaHUSI C MEPLIENTHUBHBIM
CEHCOPHBIM MPETUKATOM U YCTAHOBKU BBICKAa3bIBAaHUS C MPEeIUKATAMU
MBICITUTEIILHOTO OTHOIIEHUS; 2) BBIPAKAIOIINE IMOILMOHAIBLHOE CO-
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CTOsIHME (YCTaHOBKH-BBICKA3bIBAaHUS C aKCHOJOTMYECKUM IpeauKa-
TOM); 3) BhIpaKarolre HHTEHCUOHAJIBLHOE COCTOSIHUE.

CrnenyeTr oOpaTuTh BHUMAHHE HA TO, YTO HEKOTOPHIE YCTAaHOBKU
(TIepIenTHBHBIE U HJUTOKYTUBHBIC) HAa3bIBAIOT TICUXMYECKHUE aKThl, TOT-
Jla KaK Ipyrue YCTaHOBKM HE Ha3bIBalOT COOTBETCTBYIOLIUX aKTOB, a
JUILB YKA3bIBAIOT Ha ACMEKT MCUXUYECKOU NEeSTeNbHOCTU. DTO CBU-
JIeTEeIbCTBYET, YTO CTATHUECKUE TUIIBI MPEAUKATOB MEPIENTUBHBIX H
WJUTOKYTUBHBIX YCTAHOBOK 3aHHMAIOT «IIPOMEKYTOYHOE TIOJ0KCHUE)
MEX]ly «KaHOHHUYECKMMM» MPONO3ULMOHAIBHBIMHA YCTAaHOBKaMH.

Takum 00pazom, Ui BBIIEPACCMOTPEHHBIX YCTAHOBOK JUIS MPH-
HATHUS PEIICHUS OKa3bIBAETCS CYLIECTBEHHBIM (PAKTOP MEHTAIHHOCTH
0T MEHTATBHBIMH (CEMUOTHYECKIMH) (haKTOPaAMH HaMH TOHUMAETCS
MICUXUYECKOE COCTOSIHME CyOBeKTa, 00yCIaB/IMBaIOLIEE PeaTn3alnio
WM Hepealnn3alrio NOTEHIIMOHAIBHOTO JEHCTBUSA; BO-BTOPBIX, KPOME
MEHTAJIBHOTO (haKTOpa B YCTAHOBKAaX MPUCYTCTBYIOT YH/IOTCHHBIE (haK-
TOPBI, T.€. JIF000E COCTOSTHIE CYOhEKTOM HETMIOCPEACTBEHHO TEPEKUBA-
eTCsl, OLIYIIAETCs, UCTIBITBIBAETCS, U JAHHBIM CyOBEKT Bcerja crpa-
JaTeNIbHbIN; B-TPETbUX, BAKHBIM MPU3HAKOM CHUTYallUH-yCTaHOBOK
SIBIISICTCS] HAJIMYUE B HUX MPECCYNO3UTUBHOTO 3HAYCHHS.

Ha ocHoBe ananmu3a ¢akrorpadudeckoro MaTepuasia BBISBICHBI
TUIBI NPECYNIO3UTUBHBIX (PPENMOB, CIIOCOOCTBYIOIIUX UM MPETAT-
CTBYIOIIMX aKTy MPHUHATHS pElIeHUs: a) GU3NuecKoe UiIu IMOLHUO-
HaJIbHOE cOCTOsiHME yenoBeka: CThI 3a CBOE HEOIPEEICHHOE M0JI0-
»KeHue (OHa Bce He Bepuiia, uto ['puropuii yuien HaBcerja, u, mpoias,
’Jlaja ero) TOJIKHYJ €€ Ha CIEQYIOLUI MOCTYNOK: pelinia nociaaTh
TallkoM oT JomamHux B SArogHoe k I'puropuio, utoObl y3HATh, CO-
BCeM JH ymien oH U He oxymancs i (LLomoxos); 6) mopans: Ecnu 6
I'puropuii xomui K xanMepke AKCHHBE, JleNas BUJI, YTO CKPBIBACTCS
oT JiroJIeH, ecnu 0 xanmepka AKCUHbs xkuiia ¢ ['puropuem, 61r015 310
B OTHOCHUTEJIBHOM TaliHE, U B TO YK€ BpeMs He yypayach Obl JIPYTHX,
TO B 3TOM HE ObUIO OBl HUYEro HEOOBIYHOTO, XJIEIIYIIEro 1O IiIa3am
(IHomoxoB); B) uyBcTBa: C Benuuaiimen TpeBoroi MnpnHn4Ha xa-
na Bo3Bpauenus Haranbu. Crapuky peminna He FOBOPUTH, O0SICh O
npekoB u Hapekanuil (LLlonoxoB); On 6bu10 cxBatuia ¢ bypaoBckum
JPYTOH DKUMAXK, TYT K€ CIYUHBIIUICS, 1 OpOCHUIICS OBUIO B TOTOHIO,
HO pa3aymall, yKe JOpPOro, 4To “BO BCSKOM ciiydae no3aHo! Cunoit
He BOpoTUlIb”. — Jla ¥ KHA3b HE 3aX04yeT! — pelnsa NOTPsSCEHHBIH
Bypnosckwuii (loctoeBckuit); OH X0TeN pEMUTHCS, HO C YXKAcOM UyB-
CTBOBAJI, YTO HE OBLJIO Y HETO B 3TOM CIIy4ae TOW PEeIIMMOCTH, KOTO-



44 CEKLIUSA 1

pyio OH 3Hall B ce0e U KoTopas AeiicTBuTenbHO Obulia B HeM. [Ibep
MpUHAJUIeKANT K YUCIy TeX JII0JIeH, KOTOpble CUJIbHBI TOJIBKO TOT/A,
KOTJIa OHM YyBCTBYIOT Ce0sl BIIOJIHE YUCTHIMHU. A C TOTO JHS, KaK UM
OBIIQJICTIO TO YYBCTBO JKEJIAHUS, KOTOPOE OH HCIBITAN HaJ Tabakep-
Kol y AHHbI [1aBOBHBI, HECO3HAHHOE YYBCTBO BMHOBATOCTH 3TOTO
CTpEMJICHUS MapaJU3UpoBao ero pemumoctb (TomicToit); r) 6e3bic-
XOJHOCTB: Eropyiika cTosy1 Ha KOJIGHSX WIIM, BEpHEe, CHJEN Ha ca-
nmorax. Korma moxmp 3acTydan mo poroxe, OH IMOAAJCS TYJIOBHIIEM
BIIEpE]], 4YTOOBI 3aCIOHUTh COOOI0 KOJIEHU, KOTOPbIE BAPYT CTAIU MO-
KpBI; KOJICHU YJAJIOCh IPUKPBITh, HO 3aTO MEHBIIIE YeM Yepe3 MUHYTY
pe3Kasi, HeIpHUATHAs ChIPOCTh TOYYBCTBOBAJIACH C3a]IH, HIKE CIIUHBI U
Ha uKpax. OH NPUHSIT TPEKHIOO M03Y, BEICTABUII KOJICHH TTOJT TOWKIb
U cTal AyMmarb, 4TO JejaTh, KaK MONPAaBUTh B MOTEMKaX HEBUJIUMYIO
poroxy. Ho pyku ero 6butn y’e MOKpBI, B pyKaBa U 32 BOPOTHHUK TEK-
J1a BOAA, JIOMATKH 340,11, M OH pemu Hu4ero He 1enath, a CUIETh He-
MTOABHKHO 1 JKNIaTh, Kornaa Bcé koHunuTcs (Uexon); 1) BaoxHoBeHue: Ho
[Narrok B3rIsSHYI U CHOBA Hayal Xjae0aTh ramymku. O00ApeHHbIH Ky3-
Hel| perwics npoaoinkars: — K tebe npuren, [Mairoxk, nait 6oxe tede
BCero, 100pa BCAKOTO B IOBOJLCTBHH, XJie0a B mponopuuu! (I'oross);
€) KpaiiHss HeOOXOAMMOCTh: JTa HaX0JIKa TaK ero oopamoBaia, 4To OH
1103a0bl1 BCE U, CTPSIXHYBILU C c€0s1 CHET, BOIIET B CEHU, HUMAJIO HE
Oecrokosck 00 ocTaBlieMcs Ha ynuile kyme. UyOy nmokaszanoch MExXIy
TEM, YTO OH HallleJI JJOPOTY; OCTAaHOBHBILIHUCH, MIPHHSJICS OH KPUYaTh
BO BCE TOpPJIO, HO, BHJS, YTO KyM HE SIBISETCS, PEUIMIICS UATH CaM
(I'oronb); ) HEM30EXKHOCTH: | 'eHepalt, MpUHUMasl pUTJIallIeHUe T0JI-
KOBHHUKA Ha TYpPHHUpP XpaOpOCTH, BHIIPSIMUB TPYJb U HAXMYPHBILIKUCH,
moexaa ¢ HIM BMECTE 10 HamlpaBICHHUIO K IIENHU, Kak OyATO Bce WX
pasHorIacue IOJHKHO OBLTO PEIIUTHCS TaM, B IIeTH, oA My issMu. OHU
MIPUEXAJIH B LIEIb, HECKOJIBKO ITyJIb IPOJIETEI0 HaJl HUMH, M OHU MOJTYa
ocraHoBuimch (ToncToit); 3) oTcyTcTBHE BBIOOpPA: - BBI HE Tak MoOHS-
JIM, — CKa3aJjia OHa, — sl C BAMH HE TPUIILIA. .. CCOPUTHCS, XOTS 5 Bac HE
moOIt0. fl... s mpuIIIa K BaM... C Y4eJIOBEYECKOI0 peubio. [Ipu3piBas
BacC, 51 y’Ke pelwia, o 4yeM OyJy BaM T'OBOPHUTb, U OT PELICHUs HE OT-
CTYIUTIOCh, XOTS ObI BB U COBCEM MEHs He MOHsIN. TeM ais Bac Oyaer
XyKe, a He Ju1ig MeHs (JlocToeBckuid).

PaccmoTpuM mpr3HAKOBOE TPOCTPAHCTBO KOHIIENTA (IIPHHSITHE
peweHus». OAHUM U3 IVIABHBIX KOMIIOHEHTOB CUTYALUH «IPHUHSATHUS
pelIeHus» ABISETCS CyOBEKT akTa pelieHusi, 100 B COOTBETCTBYIO-
[IeM aKTe CyObEKT MOXKET pelIaTh YTO-JIM00 WM NPUHUMATH PEIIeHUe
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10 TOBOAY Yero-imbo «3a ceds» U «3a apyroro»: S mouyBCTBOBA
ce0s1 yTOMIIEHHBIM, U TIPUJIET, HE pa3/ieBasich, Ha KpoBaTh, S myma,
YTO MHE BOBCE HE YJAaCTCS 3aCHYTh B 3TY HOUYb U YTO 5 JI0 yTpa Oymmy
B OecCHIIBHON TOCKE BOPOYATHCS ¢ OOKYy Ha OOK, MOITOMY S PELIHI
Jy4lle He CHUMATh IJIaThs, YTOOBl OTOM XOTh HEMHOI'O YTOMHUTH
cebst ogHO0OpazHoi xoap00H, o komHate (Kynpun). PedeBoil akrt
peuieHns OOBIYHO aKTYyaJU3upyeTcs Momu(OHUYeCKH (COBMECTHOE,
KOJUICKTUBHOE WJIM WHIWUBUAyAJIbHOE pelieHne). B KoHTekcrax pac-
CMaTpUBAaEMbIX CUTYALMI BCTPEUYAIOTCs CIEAYIOIINE TUIIBI CyOBEKTOA
peleHuil: a) onpeaeneHHbI cyObeKT: 3a MUHYBIIUI JIeHb, 001yMaB
BCE, TBEPO PEIINI OH BCIYECKU POTHBOACHCTBOBATD JAIbHEHIIIEMY
NPOJBMKEHUIO cOTHU Ha IleTporpan; mexa, pa3MbIIUISII, KAKUM 00-
pa3oM CKJIOHUTh Ha3aJ K CBOEMY PELIEHMIO, KaK Ha HUX IMOJEHCTBO-
Bath (IllonmoxoB); 6) HeonmpeaeneHHbI CyOBEKT: Mbl MOLATOBATIUChH
ropsiu0, UICKPEHHO — ¥ TAKUM 00pa3oM Bce OBIJIO MEKAY HAMU PEIICHO
(ITymkun); O6cTosITeNnbCTBA, MOHYAUBIIHE JJ0OPOBOILUYECKYIO aPMHIO
yiiTn u3 PocroBa, Bam u3BecTHbl. Buepa y Hac Obut coBet. [IpunsiTo
pemennie uatu Ha KyOanb, umes Hanpasnenue Ha Exarepunonap
(IlIonoxoB); B) Metadopudeckuii cyorekT: Mapesi ViBanoBHa mpen-
YyBCTBOBAJIA PEIICHHE HAIei CynbObl; cepile ee CHIbHO OMIOCh U
samuparo (ITymkun).

Paccmorpum BepOanbHble U HeBepOaibHble KOMIOHEHTHI B pea-
TU3AIMH WUTOKYTUBHOM 1ENIN aKTa MPUHITHS PEIICHHS.

Cutyanus NPUHITHS PEIICHUS BBICTYNAeT KaK MHOTOKPHTEPH-
albHs OLEHKAa BOCHPUHMMAEMbIX ABJICHUH OOBEKTUBHOW AEHCTBU-
TEIbHOCTH, KaK OIIEHKa pe3yJIbTaTOB JACHCTBUN CyObEeKTa WM OLICH-
Ka albTepHATUB. BCTpamBaHue MpOIEayphbl OIEHKH PETYIUPYIOLIETO
BO3JICHCTBUS B MPOIIECC MPUHATHS PEHICHHUS JOCTUTAETCsS 0a30BBIM
MIPEIUKATOM «peIINThy (LIyTiiaMa) — ceaaTh BbIOop: B mepBbiil xe
JIeHb, KaK TOJIbKO 0OJIE3HBb CBAJIMJIA JIEBOYKY C HOT, AKCHHbE BCIIOM-
Hutack ropbkas Hatamsuna ¢paza: «OTonproTcs Tede MOU CIIe3Hl. .. »
Y OHA PEelINia, YTO 3TO ee OOr HakKa3bIBACT 3a TO, YTO TOT/A TIIyMH-
nack Haj Haranweit (IllomoxoB); [Ipenukarsl Tuma pemmTh B CBOEH
CEMAHTHYECKON CTPYKTYpe MMEIOT pallMOHAJIbHBINA OLIEHOYHBINA KOM-
MOHEHT. BripakeHne HEMpPOM3BOIHHOCTH YCTAaHOBKH, CTOJb Xapak-
TEPHOE B IIEJIOM JJII CEMAaHTHKH TPEIUKATOB, BBHIPAKAIOIINX IMOITHU-
OHAJIbHYIO OLIEHKY, OKa3bIBa€TCsl 3aCTEPTHIM JJIsl JaHHBIX MpeauKa-
ToB. Cp.: Ycablmas o BameM NpUObITHHM U Y3HAB, YTO Bbl U3BOJIMIH
OTHpaBUTHCA Ha Oepera HaIlero npy/a, pelwi, eciu BaM He OyneT
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MIPOTUBHO, NPEIOKUTh BaM cBou yciyru (Typrenes); Hago Gbuio
BUJIETh, KaK OJIHM, Ipe3upas ONacHOCTh, NOAJIE3AIM O] HEe, ApY-
THe Tepene3ain Yepe3, a HeKOTOpble, 0COOCHHO Te, KOTOphIe OBLIH
C TSOKECTSIMHU, OCTAHABIIMBAJIUChH, UCKAJIM 00X0/a, WM BOPOYAIHCH
Ha3aJl, WIK IO XBOPOCTUHKE J0OMpaNINCh IO MOEH pyKe U, KaxeT-
s, HAMEpeBaJIMCh 3a0paTbcs Mo pykaB Moeil KypTouku (TomncToit).
OKBUBAJICHTaMH MPEAUKATOB PALMOHAIBHON OLEHKH B UyBallICKOM
S3bIKE BBICTYMAIOT aHAJIOTUYHBIE TI0 CEMAHTUKE PYCCKHUM IMTpeIrKaTam
TJIaroIbl: WYXAuiLa, wymia, mapaut, Xamian, XamepieH, ny¢mapan,
ndx, nap, HO NepBas Ipynna dKBUBAJICHTOB coYeTaeTcs ¢ GopMoii
WH(UHUTUBA HA —Ma/-Me, @ BTOpasi — C JIECTIPUYAcCTUEM Ha -ca/-ce.
Hanpuwmep: 1) Brauane [Tanteneit [IpokodbeBrud myman gaxe moBo3-
Ky Be3tu Ha caHsax ([Ilomoxo). — [anreneit [IpokodreBuu Mantanax
CyHa CMHE KapMaH JlapTca KaiMa Ta wmyTiaHayye; Jleontuil pemmn
oropsatkcs oT 3emun (Canait). — JleonTHii ¢€preH xanma uryTiape; 2)
[TpoOoBan gaxke CBEpHYThH U3 JTOCKYTKOB KYKJIYy, HO TYT y HETO HUYETO
He BoIO (ILlonoxoB). — CuTca TaTdkEHYEH MyKaHe TyMa Ta XaTjiaHca
naxHayyé, aHyax KyHTa HUMEH T€ TyxXxMape; A IOTOM, Ha YPOKE BBILLIU-
BaHUs MONpoOyiTe BHIIINTH Ha Xonucte (AprembeB). — Kaiipan Bapa,
TEpIEMEIUTH ypoKkpa Tépiece naxap; Bot, monpoOyiire-ka! (Canmaii).
— Kénapca naxap-xa! Ha Bameii cBagn0e, eciu oHa Jaxke 3aBTpa, Bee-
paBHO crisicath nonpoOyto (Canait). — CupeH Tyidpra, Ban yac myac
MMyJiCaH Ta, Talllaca Ta naxamn-xa. B ciaydasx BeIpaXeHHUS] B PYyCCKOM
A3BIKE OTTEHKOB PAlMOHAIBHO-OIICHOYHOTO 3HAYEHHUS MPU TMTOMOIIH
IpeauKaTa HaMepeBaThCsl B UyBAIICKOM SI3bIKE yNOTPeOIIseTCsl Tpex-
KOMITOHEHTHBIH SKBUBAJEHT, B COCTaB KOTOPOTO BXOJIAT: Oyayliee
puyacTre Ha -ac(-ec), Aeenpuyactre Ha -ca(-ce) (00pa3oBaHHBIN OT
SKBUBAJICHTA MPEAUKATY COCTOSHHSI XOTETh — T€ W TJIaroj urytia (pe-
LIMTH): 3Has YIPSIMCTBO JIIbKU MOETO, s peIlul yOeaUTh ero JIACKOM
u uckpenHoctbio (Ilymkun). — CaBenbuy xail TdBac TEHUHE ¢aB TEPH
TyMa IOpaTHUHE, TYpKKecCUHE NEJICce TAHUIIE, YYHTaH Kajiaca YKETe
képrec Tece myTiapam; B ciydasx, Korja B pycCKOM fI3bIKE MIPEAUKAT
BBIPA)KAETCs TJ1arojioM peInics: YyBallICKUN SKBUBAJIIEHT BbIpa)kaeT-
csl cenyrolel KOHCTPYKIUe: HHGUHUTUBOM Ha -Ma/-Me, CyIIeCTBU-
TeNnbHOE Xa ¥ (Pa3oBbBId TIaros ¢utep: S pemusics mociie0BaTh COBe-
Ty 3ypuHa, onpaBuTh Mapsio VIBaHOBHY B JIEpEBHIO U OCTATHCS B €TO
orpsane (Ilymkun). — 3ypuH Kanand mex Tyma mytiaapam smn¢, Mapbs
VBaHoBHa si1a sipac Ta XxaM yH oTpsiA€Hue tonac TepéM; Kak uzBectHo,
MEXIY CEMaHTUYECKUMHU KOMIIOHEHTAMHU CUTYallud U KOMIIOHEHTaMHU
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MOBEPXHOCTHON CEMAHTUYECKOH CTPYKTYpPBhI CKJIaIbIBAIOTCS OTHOLLIE-
HUSl cOOTBETCTBUA. OJJHAKO B PsJie CIIy4aeB TUIIMYHAS IEHOTATHBHAS
CUTYaIHsI MOKET MOJIBEPraThCsl APYroi opmMe aKkTyaTu3aiu, KOTo-
past 00ycCIIOBIICHa HOMHHAIN3AIMEeH BTOPUYHON I€HOTATUBHOM CUTYya-
LMY, BCIEACTBUE YEr0 HOMUHAJIN30BAaHHBIM TPaHC(HOPMOM IJ1arojb-
HOTO NpeauKaTa BBICTYNAeT COYETaHHE, B COCTaB KOTOPOTO BXOIST
JieBepOaTUBHBIN (IIPOTIO3UTUBHOE UMS) U BEpOAJIbHBIN (MITH HYJIEBO)
KOMIOHEHTHI. Cp.: pemt noexarb — MPUHSUT PEelIeHHEe BCe-TaKH I10-
exatb. B pe3yibrare Takoro N3MEHEHUs] B CEMAaHTUUYECKON CTPYKTYpe
paccMaTpUBaeMbIX MPEIIOKEHUN CKIIAJbIBAIOTCS CIEAYIOLIME OTHO-
[ICHUS: OTHOIIEHUS SK3UCTCHIUH, pE(IIEKCUBHBIE OTHOIICHUS U OT-
HOIIeHUS UaeHTH(GUKauN. B ipenioxkeHnsx, Tie KOMMYHUKATHBHBIH
aKLEHT JIeJaeTcs Ha IoKa3aTesle ObITUS, XapaKTepHO YNOTpeOaeHHe
MoKa3aTensl YK3UCTEHLIMOHAIBHOCTH, a TaK)Ke MPOMO3UTUBHOTO UMe-
HU. OHH XapaKTEPU3YIOTCS CKOJB3AIIMM KOMMYHUKATUBHBIM (DOKY-
COM, KOTOPBIH MOXKET IMMajaTh Ha 3K3UCTECHIIMOHAIBHBIN MOKA3aTeNb
WIM Ha UMl OBITYyIOIIEH «Ipono3uuum»: Kak mokasbiBaeT si3bIKOBOM
MaTrepHall, MPONO3UTUBHOE UMS MOKET BBIPAXAThCS: a) JIEKCEMOM
«penieHney (MpIIany), «PEeIIMMOCThY Kak CyOCTaHIMS B Pe3yJbTH-
pyromeit cragun: OKpyKHON MHUPOBOH Cylbsl 7-I0 y4acTka, [0 yKa3zy
Ero Mmneparopckoro Bennuectsa, npukasain: BCeM MeCTaM U JIMLAM,
JI0 KOMX CHE€ MOYKET OTHOCUTHCS, UCTIOJTHUTh B TOUHOCTH HACTOSAILIEE
pelieHue, a BIacTsM MECTHBIM, TIOJHUIIEHCKAM U BOCHHBIM OKa3bIBaTh
UCTIOJIHSIOIIEMY pellIeHHe IPUCTaBy HaJulexalee o 3aKOHYy COJei-
CTBHE Be3 Masieiiero otararenbcrsa (ILlonoxos); Emé B moesne ona
MpUHATIa TBEPIOE pellieHNe HUKOT1a O0JIblIe CloJ1a He BO3BPAILaThCs;
BapHAaHTHI XapaKTePUCTHK pemeHwus: JlenanHoe oxxupineHne Harambu
MOTYXJIO UCKpOW Ha BeTpy. baObl mepeknHynucy B pa3roBope Ha Io-
ClIeJJHME CIUIETHH, Ha nepecyabl. Hatanbs Bszana momya. C Tpyom
BBICHJIEB JI0 KOHIIA, OHA YIIIJIa, YHOCS B Jyle HEO(OPMIIEHHOE pelle-
uue (IllonoxoB); 0) nekceMoii «pemmnTenbHbINY (xatomn): Hateikasch
Ha PeIIMTENbHBIN 0TKa3, OH HHOT/Ia 00MKaJl €€ PE3KUM CIIOBOM: — ThI
HE UMeellb paBa Tak uzzeBaThes Hano MHoM! (ILlomoxoB); B) kpat-
KUMHU (hopMaMu IpUYACTUN THMA «PELICHO», MPHUJIAraTelbHbIX TUIA
«roToB»: Pemeno Obu1o B Hemenmto nmpoBoauTh Oecennl (I1lotoxos).
[MpenukaTHOE BRIpAKEHHUE JAHHBIX KOHCTPYKIIUI B YyBAIICKOM SI3BIKE
nepeaaeTcs 3KBUBAJICHTOM, B COCTaB KOTOPOI'O BXOJAT: a) MH()UHUTHB
Ha -Ma (-Me), JeernpuyacTue Ha -ca(-ce) OT Ijlarojia mryTia, Iiaroi
Xyp (monoxuts): Pemeno 6b110 1ep>KaThCs U BIPEAb B YHUBEPCUTETE,
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HECMOTpsl Ha TO, YTO B 9TOM ClIy4yae s B IEPBBIA pa3 pacxoauiics BO
MHEHUAX co cBouM JipyroM (Tomncroit). — Ky Ténémmne mana néppemer
XyT XaM3H TycdM IeK Map wyxdnuiama TUBpPE MyJIUH Te, MajallHe
5M¢ YHUBEPCUTETPA GaBHAIIKAJN ITyJMa HIyTiaca XyTam; 0) uHUHU-
THUB Ha Ma(-Me): BCIIOMOTaTeNbHBIN I1aroi myn (ObiTh): MimMu pemieHo
Mpuexath crojia Ha noamMory (Axaen). — BéceM kyHTa mynamma Kuiame
mym4e¢; (0COOEHHOCTh TaHHBIX KOHCTPYKIMH 3aKJII0YAEeTCs B TOM, UTO
OHHU BBIPAXKAIOT TaKOE BOJICBOE COCTOSIHHE CyOBEeKTa, KOT/a JaHHBIH
CyOBEKT 3HAeT MPEIIECTBYIOIIEE «IIOJI0KEHUE Je» U HE COMHEBa-
€TCs B IPETBOPEHUHU B KU3Hb MOTEHIMAIBHOTO JCHCTBUSA; UHTEHIIMO-
HaJIbHBIE KOHCTPYKIIMH C MTPEIUKAaTaMH, BRIPA)KEHHBIE KPATKUMU TIPH-
JarateJbHBIMU THIIA TOTOB B YyBAaIICKOM SI3bIKE, KaK M B PYCCKOM,
0003HAYaIOT TaKyl CTATUYHYIO CUTYallUIO, KOTOPAasl BBICTYIAET Kak
MPSIMOM pe3yNbTaT CO3HATENLHOTO JICHCTBUS UM CIIOHTAHHOTO CyOh-
eKTa (IKBHUBAJICHTOM HAa3BAaHHBIX KOHCTPYKLIHMH B UyBaIlICKOM SI3BIKE
BBICTYIIAaeT KOHCTPYKIIUS C Xamép B COYETAHWW C MHPUHUTHBOM Ha
-ma(-me): OgHaXAbI, KOr1a HaM yJaloch Kak-TO PaccesiTh U MPOTHaTh
JIOBOJIBHO TYCTYIO TOJILY, HaeXaJsl Ha Ka3aka, OTCTaBILEro OT CBOMX TO-
BapHILEH, 1 51 TOTOB OBLJI yJIApPUTh €r0 CBOCIO TYPELKOIO cadiiero, Kak
BIPYT OH CHsUI WIanKy U 3akpuyail... (Iymkun). — [1€ppe Teruie maiina
31¢ IONTAIECEHUYEH Tapca I0JIHA NIEP Ka3aK GUHE CUTCE TAPAHTAM, 3¢
aHa andpu Typka xéggune néppex Typrca kacma xarépuue. Kak BugHo
13 PUMEPOB, B UyBAIIICKOM SI3bIKE B JAHHOM CITy4ae SKBHBAJICHTHOM
(hopMoii BEICTYTIAET, KaK M B PYCCKOM SI3bIKE, TPOTIO3UTUBHBIC NMEHA.

A tenepp paccMOTpUM HeBepOAJIbHbIE KOMIIOHEHTHI B peain3aluu
NEePIOKYTUBHOTO 3(PdeKTa B akTe NpuHATHs peuieHus. Komnonenramu
JIOTIOJTHUTENTFHOTO MOAYJISI PACCMaTPUBAEMOTO TUCKYpCa BBICTYHAIOT
TaKWe POIOBHIE TIOHATHUS, KaK: a) BUJ, IBIKEHHE (IeHCTBHE), T03a:
Brpyr MepnaioB ObICTpO HNOJHSUICA ¢ CyHAyKa, HA KOTOPOM OH JI0
CUX IOp CHJEJ, U PEIIUTEIbHBIM JBHKEHHUEM HAJIBUHYJ TIyOxe Ha
1100 cBoro ucrtpenannyto nusiny (A. Kynpun); 6) rojgocoBbie akycTu-
YeCKHe XapaKTepUCTUKH, I'yObl: OH OBbIII MEHBIIE CPETHETO POCTa, Cy-
XOH, JKWJIMCTBIA, OYE€Hb CUILHBIN. JIMIIO €ro, ¢ MOKaTLIM Ha3amd Jd00M,
TOHKHM ropOaThlM HOCOM M PEIIUTENIbHBIMU, KPeNKUMHU rybamu (A.
Kynpun); B) nmuno, rnasa, B3rsia: [1onkoBoilt koMaHAMp, TOKPACHEB,
moI0eKal K JIOMAI!, TPOKAIIMMU PyKaMH B3SIJICS 32 CTPEMsI, TICpEKH-
HYJI TeJI0, OIPABUJICS, BBIHYJI LIMAry U ¢ CYaCTIMBBIM, PEIIUTEIbHBIM
JIUIIOM, HAaOOK PacKpBIB POT, IPUTOTOBUJIICS KpUKHYTh. [0k BeTpemne-
HYyJICS, KaK oIpapJistoniascs nrumna, u 3amep (Toscroit).
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PaccmoTpum crpaTternueckue ypoBHU NPHUHATUS ONTHUMAaIbHOIO
penieHusi. AHaIU3 TEKCTOBBIX (DPAarMEHTOB IPUHATHUS PEILIEHUI»
MO3BOJISIET BHIWICHUTH PAa3IMYHBIC MOJEIU-CTPATETUH TAaKTHYECKUX
JecTBui: 1) cTparerny WUIOKYTHUBHOIO THIA: a) «coBeT»: BoT uro,
[TanTeneit [IpokodbeBuy, — Ha4and XO35MH, NMEPETISHYBILUCH C XKe-
HOM, — MOCOBETYUTE BbI, 1 MbI IIOCOBETYEM MPOMEX ceOsl, CEMEHHO.
A TIOTOM yX W TIOpeHInM Jaenio, OyAeM Mbl cBaTaMH allb HE Oyaem
(IllomoxoB); 0) «BHymHIeHUE»: B IF0O00BHBIX 1enax, a 0COOCHHO B
XKEHUThOE, BHYILIEHUE UrpaeT OoNblIyI0 poib. Bce — u ToBapuum u
JlaMbl — CTaJIu YBepsITh bennkoBa, 4To OH J0JKEH KEHUTHCS, 4TO EMY
HUYETo HE OCTACTCS B KHM3HU, KaK )KEHUTHCS; BCE MBI ITO3/IPABIISIIN €T0,
TOBOPWJIH C BOKHBIMU JIMIIAMH Pa3HbIE MOMIJIOCTH, BPOJE TOTO €, YTO
Opak ecTb LIar Cepbe3Hblif; K TOMy ke BapeHbka Obula He AypHa co-
0oli, HHTEepeCcHa, OHa ObLIa JJOYh CTATCKOTO COBETHHKA U IMEJIa XyTOp,
a TJaBHOE, ATO ObUIA MepBasi JKEHIIMHA, KOTOpas OTHECIach K HEMY
JIACKOBO, CEPJICYHO, — TOJI0BA Y HETO 3aKPYyKWIACh, U OH PEUIHII, YTO
€My B CaMOM JIeJIe HY’KHO KeHUThCs (UeXO0B); B) «IIpeaynpexIeHUs»:
VY CeBIUCH PSIOM C HEIO, 5 TOUYBCTBOBAJI UPE3BBIYAMHYIO HEJTOBKOCTD
U PEeIINTENIHHO HE 3HAJ, O YeM C Hel roBoputh. Koraa Momyanue moe
C/IETIAJIOCH CIIMIIKOM TPOJIOJDKUTEIBHO, s CTaJl OOSATHCS, 9YTO ObI OHA
He MPHUHsJIAa MEHS 3a ypaka, U peIInscs BO YTO Obl TO HU CTaJIO BbIBE-
CTH U3 TaKOTro 320y kaeHus Ha Moil cueT (ToscToi); ) «yOeKaeHus »:
3TO el1e U XOpOoIIo, YTO 5 3HA0, YTO HE CKPBITO OT MEHS 3TO; & TO OBl
s ymepia ot nogo3penuii. la, Bans! S yx pemmnace: eciu st He Oyay
IIPU HEM BCET/1a, IOCTOSHHO, KaX/10€ MTHOBEHHE, OH Pa3JItO0OUT MEHS,
3a0yneT u OpocHT. YK OH TaKoif; ero Beskas Apyras 3a coOoi yBlieUb
MoxkeT (locToeBckuil); 2) cTparernu — mparMaTi4ecKue KOHHOTAIUH:
a) «BoisicHeHus»»: Cepreit [InaToHOBHY ciaj HOYBIO MJI0X0, BOpOYAJ-
Ccsl, 0J10JIEBa€MbIii OE€CTOJKOBBIMH MBICISIMH M HEOCO3HAHHBIMU Ke-
JAHUSIMU; YCHYJI 3@ MOJIHOYb, @ YTPOM, MPOCIbIIIAB, 4TO B SrogHoe
npuexan ¢ pponra k oty EBrennii JIMCTHUIIKHN, PEeIINT CHE3IUTH
TyJla, 9TO0BI TIOTOBOPUTH, BBIACHUTH TIOJUIMHHOE TTOJIOKEHUE U CHSTH
C AyIIM TOPbKYIO HAKHUIIb TPEBOXKHBIX MpeauyBcTBUN. EMenbsH, mo-
cacbIBas TpyOKy, 3ampsr B TOPOACKHE CAHU MallITaKa, IOBE3 X035 HHA
B Arognoe (lomoxoB); 0) «pacuer»: Kak HU Bennko ObUIO kKelaHHe
roexarhb JIOMOH, OH penni octatscsi B HoBouepkaccke, uToObl OTO-
XHYTb, HE Tepsis BpeMeHu Ha nepees sl (ILlonoxos); Mate nossiia, 4ro
Hajo Oexarb, U cBUCTHYNA. Ho OH eile He MOHMMaN Win OB clal.
Omna nonpo6oBaia MOATOJIKHYTH €r0 B CHHY Tyoamu. OH mOKauyHyJI-
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cs. Ona pemuia oOMaHyTh cobaky, 4TOOBI Ta 3a HEll MOTHAaach, a
TEJIEHKA YJIOKUTh U CIPSTaTh B TpaBe. Tak OH U 3aMep B TpaBe, BeCh
OCBITTAHHBINA U COJTHEYHBIMHU U CBOMMHU «3aifuuKkamMm». Mate orOexana
B CTOPOHY, BCTaJla HA KaMeHb, yBuzena Tairy. YtoObl oOpaTtuth Ha
ce0s BHUMaHKe, OHA TPOMKO CBHCTHYJIa, TOMHYJIA HOrOM U Opocuiach
6exats (IlpumBuH). B) «1OMCK ajabTepHATUBB: bonbiias Genas co-
0aka, CMOYCHHAS JJOXK/IEM, C KIIOUBSIMU IIEPCTH HA MOPE, TOXOKUMH
Ha MAMWIbOTKH, BOILIA B XJIEB U C JIOOOMBITCTBOM YCTaBWJIACh Ha
Eropymiky. OHa, no-BuauMoMy, ayMaia: 3anasth uiau Het? Pemus,
YTO JIasATh HEe HY>KHO, OHa OCTOPOXXHO mojouuia Kk Eropymike, cbena
3ama3Ky ¥ Beinuia (YexoB); r) «puck»: OH TOTHac cTaj oJaeBaThCs,
cepauto cons. Jlenpka m3BHMHMICS U Bbimen. OH yke ycren pasris-
JIETh B JIBEPHYIO LIEJIKY JMLO PBIOHUKOBA, U XOTS y HEI'O OCTAaBAJIMCh
KOe-KaKue COMHEHHS, HO OH ObUI XOpPOIIUM MaTPUOTOM, OTIHYAICS
HArJIOCTBIO M HE OBLT JuIeH BooOpakeHus. OH pemmn 1eiicTBOBAaTh
Ha cBoil puck (Kynpun); 1) «npeogonenus npensrcrsuii»:loma Erop
XOJMJI U3 yIJIa B yroj, 4To-To ooaymseiBas. Kypun. Bpems ot Bpeme-
HU TPUHUMAJICS BIPYT HameBaTh: «3adeM Bbl, JEBYIIKH, KPACUBBIX
moburte?» bpocan neTh, ocTaHaBIMBAJICS, HEKOTOPOE BPEMSI CMOTpPET
B OKHO WJIM B CTEHKY... I cHOBa xomi. VIM omsiTh OBJIaenno Kakoe-
To HereprneHue. Kak OyATo OH Ha 4TO-TO TaKO€ pelIajcs U HUKaK He
Mor pemuthes. U onsate pemancsa. U onsate He Mor... OH HepBHUYA
(IIykmmn); ) «urpei»: Sl HE OTTOrO IUIavy, YTO sl HU30K U MOAJ, HO
0TTOTO, 4TO 4Yepe3 MeHs1 HaTtama Oyaer HecuacTHa. Benp st ocTaBisto
ee Ha HecyacThe... Baus, qpyr Mo, ckaku MHe, peIIy 3a MEHs, KOTo 5
6osnbie ar06mt0 u3 Hux: Katio mim Haramy? (loctoeBckuil); «ycTyn-
Ki»: AKCHHBS 3Haja, 0 4eM OH ayMaeT. [lomoub emMy oHa HUYEM He
Moria. OHa cama cTpanana, BUJs, KaKk eMy TSDKENO, U IOTabIBasCh O
TOM, YTO HAJEXkKJIbl €€ Ha COBMECTHYIO JKU3Hb CHOBA CTAHOBSTCS He-
cobrTounbiMu. OHa HU 0 YeM ero He crpamuBaia. [lycTs oH pemaer
Bce caM (IIlomoxoB); k) «ympek»: — A 4To k! — MOAXBAaTHII OH BAPYT,
Kak OyITO pa3apa)KeHHBIM HAITUM MOJYaHHEM, — YeM CKOpeH, TeM
nyuiue. [Toxnenom MeHs He cenaroT, XOTh U pellaT, 4To s JOJKEH 3a-
miatuTh. Co MHOW MOSI COBECTh, U IyCTh pewaroT. [lo kpaiiHeil mepe
JIeNI0 KOHYEHO; Pa3BsKYT, pa3opsT... bpomry Bce n yeny B Cubupb
(docroeBckuit); 1) «yremenus»:OHa kak OyATO COBCEM HE XOTela
TOBOPUTH CO MHOM, TOYHO 5 Mepe] Hel B ueM-HUOYJb MPOBUHUICS.
MsHe 310 O6bUIO OYEeHb TOPHKO. S maxe caM HaXMYPHJICS M OJHAXKIIbI
LENbI IeHb HEe 3aroBapHBajl C HEI0, HO Ha JIPYrod JAEHb MHE CTaJlo



CEMAHTHUYECKUE TEXHOJIOI'MA 51

cThIAHO. YacTo OHa IUIakaia, U s PELIMTEIbHO HE 3HAJ, YeM ee yTe-
wuTh. Bropodem, oHa oJHaX bl NpepBaja CO MHOM CBOE MOJIYAaHHE
(JocroeBckuit); M) «camoyTemieHus»: [ 0J0Ba pemmics MoadaTh, pac-
CYXK/Iasi: €CJIM OH 3aKPHUHUT, YTOOBI €T0 BBHIMYCTHIIN H Pa3BsI3ald Me-
LIOK, — [JIyTble AUBYaTa pa30eryTcs, MoayMaroT, YTO B MEIIKE CUIUT
JIBSIBOJI, © OH OCTaHETCs Ha yIHUIle, MOXKET ObITh, 10 3aBTpa (['oromn);
H) «CaMOOMpaBJaHus»: 3allluTH MEHs, CIacH; nepejail uM Bce MpH-
YHHBI, BCE KaK caM TOHsUI. 3Haelb Jii, BaHs, 9To s ObI, MOXKET OBITH,
1 HE pelImach Ha 3TO, eciiu O TeOsl He CIIy4YMIIOCh CErOAHS CO MHOIO!
Tol ciacenune Moe: st ToT4ac ke Ha TeOs MOHaAesIach, 4ToO Thl CyMe-
€lllb UM TaK MEpPeaaTh, YTO MO KpallHEW Mepe 3TOT MEPBBIA-TO yxKac
cMmsITuriIb Ui HuX (JlocToeBckuii); 0) «camorokepTBoBanus»: Hauan
s C TOTO, YTO PEIINI HOXKEPTBOBATh B MOJIb3Y T'OJIONAIOLINX IATh Thl-
csiu pyOueit cepedpom. M 3T0 He yMEHBIINIIO, @ TOJIBKO YCHIIUIO MO€
6ecriokoiicTBo. Korna s cTosin y OKHa Wiin XOIMI IO KOMHATaM, MEHS
MYYHII BOITPOC, KOTOPOTO paHbIIIe He ObLIO: KaK paCTIOPSIUTHCS STUMH
neabramu? (UexoB); — MeHst upe3BbIUaiiHO 3a00THUT Temephb OJHO 00-
cTosTensCTBO, MBan [leTpoBuy, — HaYam OH, — 0 KOTOPOM s XOUy Ipe-
]I BCETO TIEPErOBOPHUTH C BAMU U TIONPOCHTH Y Bac COBETA: A YXK JIaB-
HO PEIIWI OTKa3aThCs OT BBIMTPAHHOTO MHOIO TpoIlecca U YCTYIHUTh
criopHbie AecsTh Thicau MxmeneBy. Kak moctynuts? ([locToeBckuii);
I) «CTpaTeruy BexJIMBOCTY: HaTamma ogHax bl 3a0omena, Jaxe 4yTh
ObLIO He TolIIa K Hel cama. Ho 310 ObuT Kpaitawmii ciryvaii. CHavara
OHa JIayKe W TIPU MHE HE pelrajach BBHIPAXKATh KeJIaHUE YBUICTHCS C
JI0YEPBIO M MOYTH BCErJa Mociie HalluX pa3roBOpOB, KOraa, ObIBalo,
y’K€ BCE Y MEHsI BBICIIPOCHUT, CUUTalla HEOOXOAMMOCTbIO HEMpPEeMEH-
HO TIOATBEP/AUTH, YTO XOTh OHA M HHTEPECYETCS CyAb00I0 T0YepH, HO
Bce-Taku Haramia Takasi mpecTylmHHIIA, KOTOPYIO M MPOCTHTH HEIb3s
(locToeBckuii).

Takum oOpa3om, JUIsl IPUHATHE PEIICHHUS OKa3bIBaeTCs CyIle-
CTBEHHBIM (PAKTOP MEHTAJILHOCTHU (TICHXHYECKOE COCTOSIHHE CyOheK-
Ta, 00yCIaBIMBAIOIIME PEATH3AIUIO WM HEPEATH3ALHUIO MOTEHIINO-
HAJIBHOTO JIEHCTBHSI -HAIWYME B HUX MPECCYNO3UTUBHOIO 3HAUYEHUS.
OaHMM U3 TJIaBHBIX KOMIIOHEHTOB CUTYallMM «IPUHATUS PEILICHUS
SBIISICTCSI CYyOBEKT aKTa PelIeHus], CIOCOOHBIN pelIaTh YTO-Iu00 WU
IIPUHUMATH PEIICHUE B TOM WM MHOM CUTyaluu: B peanusanuu uiio-
KyTHBHOH 1IeJI aKTa NPUHATHUS PEeLEHHs IPUCYTCTBYIOT BepOabHbIe
1 HeBepOabHbIe KOMIIOHEHTBI, KTOPbIE COOTHOCHMBI C TEMU WM UHbI-
MU CTPATETHYECKUMHU YPOBHSAMU MPUHSATHS ONTHMAJIBHOTO PEIICHUSI.



52 CEKLHUA 1

JINTEPATYPA
1. AmupoB A. OOGcrosTeNnsCTBA NMPUYMUHBI M LETH B COBPEMEHHOM
y30EKCKOM JINTEpaTypHOM sI3bIKe: aBToped. Juc. ... KaH[. QHION. HayK. —

Camapxkangu, 1967. — 20 c.

2. ApytronoBa H.JI. IIpennoxenue u ero cMmbicia: JIOrHKO-ceMaHTH-
yeckue npobiemsl. — M.: Hayka, 1976. — 285 c.

3. ApytroHoBa H./l. Tumbl A3bIKOBBIX 3HAUEHWH: OIICHKA, COOBITHE,
¢axt. — M., 1988. — 280 c.

4. I'ybano A.P.Mop¢onornyeckuii cTaHIapT IJs CUCTEM aBTOMa-
THUYECKOW 00pabOTKH TEKCTOB Ha UYBAIICKOM SI3BIKE M apXUTEKTypa rpam-
MaTHYECKOTO CIIOBapsi / AKTyalbHBIE BOIPOCH HCTOPHH U KYJNBTYPHI Uy-
Bamickoro Hapoxa. Yebokcapsr, 2015. C. 146-161.

5.T'y6anos A.P., I'ybanosa I'.®., Ceexnosa O.B.Te3aypyc uyBamickoro
si3pIKa (yaBam NEnEBEH MyNE) Kak sA3bIKOBAas CHCcTeMa 3HaHUM // BecTHHK
Uygsamckoro yHuBepcutera. Ne 2. 2017.

6. I'y6anos A.P., Katomosa JI.®D.KiroueBble KOHIENITH KyIbTypHO-Ha-
[IHOHAJILHOTO MHPOBH/ICHUS Yepe3 CAUHUIIBI (PPa3eoJOrHUECKOro yPOBHS
AHTIIUICKOTO U TIOPKCKUX A3BIKOB// [Ipo0iieMbl U TIEPCIIEKTUBEI PA3BUTHS
MHOTOYPOBHEBOH SI3BIKOBOW MOATOTOBKH B YCIOBHSAX MOJUKYJIBTYPHOTO
obmiecTBa MaTepHaibl I MeKpernoHAIbHOM 3209HOM HAYYHO-TIPAKTHYECKON
koH(pepeHnuu. KazaHCKUH rocynapCTBEHHBIH YHHBEPCHTET KYJIBTYPHI H
nckycctB. Kazanp 2015. C. 160-165.

7. uer B.C. Ynpasnenue. ®unocodus. Odmectso // Bonpock! ¢uio-
copun.2010. Ne 8).

8. 3omoroBa I'.A. Ouepk (YHKIMOHAIEHOTO CHHTAKCHUCA PYCCKOTO
s3pika. — M.: Hayka, 1973. — 351 c.

9. Jleroutuna U.B. lleneBbie cmoBa u HawBHAas Teoyiorus. ABToped.
JiC. ... KaHJ. punon. Hayk. — M., 1995. - 22 c.

10. Cmyposa JL.W. BapnaHTHOCTh ()MHANBHBIX (LIEJIEBBIX) CHHTAKCEM
(Ha Matepualnie aHTITUICKOTO s3bIKa). ABTOped. Muc. KaHa. Guioi. HayK. —
Cankr-IletepOypr, 1995. - 21 c.

11. Pen H.U., I'y6anoB A.P.Kareropus NMpHYMHHOCTU: Kay3albHas
U Kay3aTuBHas cBs3u//BectHuk Uysamickoro yHuepcuteTa. 2012, Ne 1.
C. 244-249.

12. Xuntukka 4. JIOrHKO-3IUCTEMOJIOTHYECKUE HCCIEA0BaHud. — M.:
IIporpecc, 1980. — 448 c.

13. Zheltov P.V., Zheltov V.P., Gubanov A.R.Automation of lexical
search in national corpora of chuvash language: methods of exploring space
of literary texts/Russian linguistic Bulletin. 2016. Ne 3 (7). C. 58-60. 14.
Zheltov P.V., Zheltov V.P., Gubanov A.R.Text analysis subsystem in a
search engine for the national corpora of the chuvash language/Russian lin-
guistic Bulletin. 2016. Ne 3 (7). C. 61-63.



CEMAHTHUYECKUE TEXHOJIOI'MA 53

VAK 811.512.145

SOME WORDS ABOUT MORPHOLOGICAL CLASSIFICATION
OF WORDFORMS WITH AH INDEX -GAN IN THE TEXTS
IN THE TATAR LANGUAGE

M. Dubrovina
Sankt-Petersburg State University, Sankt-Petersburg, Russia,
maggydu@rambler.ru

From a formal point of view, -gan is a morphological index, which comes af-
ter the root morpheme of the verb in the linear range of the formants within word
forms. However, even a superficial analysis of texts in Tatar language indicates
that this formant is used very often. There is a need for adequate morphological
characterization of the index for efficient processing of text material. The author,
doing the description and analysis of the semantics of practical applications,
proposes a classification of -gan — like morpheme of the different homonymous
forms, which are included in the different inflectional categories of the morpho-
logical subsystem of the Tatar language.

Keywords: form -gan participle with -gan, the morphology of the Tatar, the
Tatar language.

O MOP®OJIOT MYECKOM KBAJTU®UKAIIUUA CJIAOBOPOPM C
IHOKA3ATEJIEM -I'AH B TEKCTAX HA TATAPCKOM S3bIKE

M. 3. /lyoposuna
Canxm-Ilemepoypeckuii I'ocyoapcmeennuiii Yuusepcumem,
Cauxm-Ilemepoype, 199034, Poccus
maggydu@rambler.ru

C dopManbHOM TOUKH 3pEHHS -T'aH 3TO MOP(OIOTHIECKUI TTOKa3aTelb, KO-
TOPBIHA B IMHEHHOM psity (popMaHTOB CIIOBOGOPMBI CIIEAYET 32 KOPHEBOI MOp-
(emoii cMpIcioBOTO Tiarona. OnHaKo Jake NOBEPXHOCTHBIN aHAIN3 TEKCTOB Ha
TaTapCKOM SI3bIKE CBHUIIETENLCTBYET O BEChbMa YaCTOTHOM YIOTPEOICHUH 3TOTO
¢dopmanta. {1 3ppekTrBHON 00pabOTKN TEKCTOBOT'O MaTepHaiia HeoOXomuma
ero Mopdoiornyeckas KBanupukanus. ABTOp 4epe3 ONUCAHNE U aHAJIM3 CEMaH-
THUKU PEYEBBIX/TEKCTOBBIX YHNOTPEOJICHHUI MpejiaraeT KiacCU(pUKaluIo -TaH,
Kak Mop(deMbI pa3HbIX OMOHUMHYHBIX ()OPM, BXOJSIINX B Pa3INUHbIC CIIOBOU3-
MEHHUTEIbHBIE KaTeropui MOP(OJIOrHYECKOH NOACUCTEMBI TATAPCKOTO S3BIKA.

KaioueBsie ciioBa: ¢popma -raH, mpuyacTie Ha -raH, Tarapckas Mop¢oJo-
THsl, TATAPCKUH S3bIK.
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1. BBeaenue

JIro0oe Hay4YHOE JIMHI'BHCTUYECKOE MCCIIEIOBAHUE, KAK MPaBUIIO,
OIMpAETC Ha OINPEICICHHYIO TEOPETUYECKYI0 0a3y, MO3BOJISIONIYIO
paccMaTpuBaTh A3BIKOBBIE (DAKTHI O] OTIPEICIICHHBIM TEOPETHUECKIM
yriaoM. Ha Hamn B3ris/, nNepcneKTUBHBIM HApaBICHUEM B A3bIKO3HA-
HUU MOXXET OBITh MPHU3HAH (YHKIIMOHAIEHO-CEMAHTUYECKHUIA TTOIXO
K aHaJM3Yy SI3BIKOBBIX SBJICHHUH. [IepCIIeKTUBHBIM 3TOT METOJ SIBIISICT-
Csl 10 MPUYMHE TOTO, YTO OJarofapsi BXOSIINM B HETO YCTAHOBKaM
CTAaHOBUTCSI BO3MOXXHBIM OOBSCHUTH (QYHKIIMOHAJIBHYIO CIIELU(PUKY
oOHapyXKMBAaeMbIX B SI3bIKE (POPM, YETKO OOpPUCOBATH X SI3BIKOBYIO
3HAYMMOCTh ¥ OTJINYUTEIbHBIC 0COOCHHOCTH, BCIICICTBUE YETO MPE/I-
JIOXKHTH TIOCIIEIOBATENBHYIO U CTPEMSIIYIOCS K OOBEKTUBHOCTH KJIac-
CU(pUKAIHIO.

2. ODyHKIHOHAJIBHO-CEMAHTUYECKHUI TTOIX0/1

OYHKIIMOHAJIBHO-CEMaHTHUECKUM MOJIXO0J MpeAnoaraeT B kaye-
CTBE OCHOBBI (DYHKIMOHAJIBHYIO HAIPaBICHHOCTh I'PAMMATUKH U
MIPUHIIMII, COTTIACHO KOTOPOMY OOBEKTHBHOE NO3HAHHE SI3bIKA M €ro
COCTABJISIFOIIMX OCYIIECTBUMO HE IyTeM (hOpMabHOTO ONHUCAHMS, a
MOCPE/ICTBOM M3YYEHHS sI3bIKa KakK (pyHKIMOHANbHOH cuctemsl. [Ipu
TaKOM IIOJIXOJI€ Ha TIEPBHII IJIaH BBIXOAWUT M3ydeHHe (PpyHKIui enu-
HUII SI3bIKa U 3aKOHOMEPHOCTH MX (YHKIMOHUpOBaHMA. [TockombKy
(GyHKIMS IpesiCcTaBIsgeT cOOOH BHEIIHEE NPOSIBICHNUE CBOWCTB 00BEK-
Ta B KOHKPETHOW CUCTEME OTHOILEHUI, TO COBEPLUICHHO €CTECTBEHHO,
YTO UMEHHO MOHATHE «QPYHKLMS» SBISIETCS OTHPABHOM TOYKOM HC-
ciefoBaHuii B obnactu GyHKIMOHANBHOM rpammaruku. (bonnapko,
1999) B camom o6miem Bujie o1 (PyHKIMEH S3bIKOBBIX CPEJCTB MO/I-
pa3zymeBaeTcs CBOMCTBEHHAss UM B SI3bIKOBOM CHUCTEME CIIOCOOHOCTH
K BBIIIOJHEHUIO OINPENEICHHOIO HA3HAYECHHS U K pealu3ally dTOro
Ha3zHayeHus B peun. (AxmaHoBa, 1999)

[TyreM BbIsiBICHUS (PYHKLUNU KaKIOW KOHKPETHON €IMHHULBI S3bI-
Ka CTAaHOBHUTCS BO3MOXKHBIM OIPEIEIUTb MECTO 3TOH E€IUHULBI, €€
«OTHOCHUTEJIBHYIO 3HAYMMOCTb» BHYTPU BCEH SA3BIKOBON CHUCTEMBI.
(Maresuyc, 1967) Ilpu onucanuym sA3bIKOBOTO MaTepuaja B pamKax
(YHKIMOHAJILHON rpaMMaTHKH OBLIIH BEIPaOOTaHbI J1BE B3aUMOOIOJI-
HSIOIIME METO/0JIOTUYECKUE YCTAaHOBKU: «OT CEMaHTHKH K ee (op-
Me» («OT QYHKIHHA K CPEACTBAM») B «OT (POPMBI K CEMaHTUKE» («OT
cpencts k GyHkmam»). (bormapko, 1988) IMogoOHbINH TBYCTOPOHHUIA
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HO/IXOJ] K OIMCAHHIO SI3BIKOBBIX CPEJICTB 00YCIIOBIIEH, IPEXK/IE BCETO,
TEM, 4YTO OmpeAeTeHHas (YHKIHI MOXKET ObITh peau30BaHa Pa3HbIMU
S3BIKOBBIMH CPEJICTBAMH U, C JPYTOi CTOPOHBI, OJTHO M TO XK€ Cpell-
CTBO MOXKET 0071a/1aTh ¥ 00BIYHO 00JaaeT pasHbIMU (pyHKuusmu. Ha
Hall B3IV, IMEHHO 3TO OOCTOSTENILCTBO MMEET MECTO KOTJa pedb
UJIET O TaTapcKoil hopMe ¢ IoKa3aTeseM -TaH.

3.Oynkuum GopMbI ¢ IOKA3aTeJIeM -TaH

PaccmaTpuBaemast popma B peun UMEeT CIeIyoue auioMopdbr:
-raH /-roH/-KaH/-koH. O0paliasch K HallMOHAJILHOMY KOpPITyCy TaTap-
CKOTO f3bIKa, MCCIIE0BaTEeNIb OOHAPYKUBACT (PyHKIIMOHAIBHYIO He-
pacuIeHEHHOCTh paccMaTpuBaeMoi (opmbl. OnHako, pakTHdeckuit
MaTepHal TeKCTOB Ha TaTapCKOM SI3bIKE JEMOHCTPUPYET, YTO CIOBO-
(OpMEI ¢ TIOKa3aTeNeM -TaH UMEIOT PA3TUYHYI0 CEMAaHTHKY M Pa3iIiy-
HYIO JUCTPUOYIIHIO.

3.1. @opma -2an 6 mexcmax cnOCoOOHA 8bICMYRAMb 6 KAUECHee
onpeoeiienus

1. Oy yawvinwviy Katicvicol 6yaca da kauwan oa Oyica bep KuizaH
noe300an meuten asvli 0avlHa uvlean oum (OF, X, 6). «Beob xomw
KMOo-HUOYOb U3 €20 mpex CblHo8ell XOmb K020a-Hubyob cotioem ¢ npu-
OvIBULE20 NOE30A U HANPABUMICSL K OePEeBHEN.

2. ...paxumce3 HY*HcA0a MOPLIN YKbI2AH APIbl WIKEPM 2a02MMd
bux conamae oOyavin uviea. (OF, M, 1) «Beouviii yuenux, KOmopuli
VUUICA, HAXOOSCH 8 JHCECMOKUL HYHCOe, 00bIUHO CIMAHOBUMCSL OUeHb
MATAHMAUBHIMY.

3.2. O mepmune «npuuacmuey

TpaauIMoHHO B TAaTapCKOM SI3BIKO3HAHWUU 3Ty (GOPMY B TaKOH
TUCTPUOYIIMK TPUHATO HA3bIBATh MpUYacThHeM. OIHAKO CYIIECTBYET
MHEHHE, 4TO 3Ta JopMa HE TOJIBKO B TATAPCKOM, HO H B JIPYTHUX TIOPK-
CKHX SI3bIKaX, BeJeT ce0s He kKak uucroe npuyactue. ([JybpoBuna,
2016). ABTOp MaHHOM CTAThH BCJEH 32 MHOTHMHU JPYTHMH THOPKOJIO-
ramMH MPUHUMACT CIETYIONIYI0 TIO3HINI0: opMa -TaH HE MPENCTaB-
nsiet coboit mpuuactusi. OHa, o0namast CeUPUISCKUMH YepTaMH,
HE CBONCTBEHHBIMH €BPONEHCKUM NMPUYACTUSAM, JAOJXKHA MOTYyYHUTh
CaMOCTOSITEIBHBIN CTaTyC M CAMOCTOATENbHOE Ha3BaHue. Bo-mepBbIx,
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kak nucan C.H. MBanoB o Typeukux ¢opmax, 4TO COOTBETCTBYET U
TaTapckoil hopme -ras, ornpenensgeMoe mnpu Gopme -raH MoxkeT 060-
3Ha4aTh HE TOJBKO CYOBEKT WM OOBEKT NEHCTBUS, (KaK 3TO UMEET
MECTO y IPUYACTUH PYCCKOTO S3bIKa), HO TAK)KE€ MECTO M BpeMs JIei-
crBus. (MBanos, 1977).

3. O MoHOa, KONXO3HbIY AMAKIbl Keulenape Heovle2an Oy tiopmma
3yp dicomacams auiape xan umena. (AL CO, 6). «A 30ecwb, 8 smom
oome, 20e codupanucy uoHble Oesimenu Koaxo3d, peuaiomcs 6axiCHble
obwecmeenHvie Npoo.IeMbLy.

Kpome Toro BaxxHO# 0COOEHHOCTBIO 3TO (HOPMBI SABISETCA TO, UTO
oHa MHAN(PEPEHTHA K «areHTUBHOMY» 3HAYEHUIO, T.€. OTHOLICHHS
MEXKIy JICHCTBUEM H OTIPENEISIEMbIM MTPEIMETOM MOTYT OBITh pa3jiny-
HBIMH, & 3a4aCTYI0 OHU CTaHOBSTCS M3BECTHBIMH TOJBKO Ha OCHOBA-
HUU BCETO KOHTEKCTA:

4. hom anvly masvlublHOa MUH_KOMKIH VHAUCHI3NAHY AKU OALY
HUK KeHa bep uwemenca uoe! (http://kitap.net.ru/eniki/6.php). «Ax,
ecu Ovl 8 ee 2010ce ObLIO CILIUHO MO, YO A_OHCUOAN YCIbIUAMD !
YYBCMBO HELOBKOCMU U CINBLOAY.

TexcToBO# MaTepuan U TEOPETHYECKUE U3BICKAHUS TTOABOIST HAC
K BBIBOJIY O TOM, 4TO (hopMa -TaH ¥ aHAIOTUYHBIE el (POPMBI B IPYTUX
TIOPKCKUX SI3bIKaX MPEJICTAaBIAIOT cOO0I He aHaJOrH eBPOMEHCKHX
npu4acTuii, a ocoOble ABY(QPYHKUHMOHAJIBbHBIE MOP(}OIOTHYECKHE
CPeICTBa, B 33J]a4y KOTOPBIX BXOAMT BBICTYIIATh HE TOJIBKO B POJIH
TJIarOJIBHBIX aTPUOYTHBOB, HO M B POJIU TJIaroJbHBIX CyOCTaHTHBOB.

5. Kup wapvinoa 6ep xamvin da [enuupa Kypeanne xypmace!
«llycmv ne yeuoum HU 00HA JHCEHWUHA MO20, YMO Yyeude-
aa l'yavuupay. (https://cyberleninka.ru/article/n/pridatochnye-
predlozheniya-podchinennye-glavnomu-pri-pomoschi-padezhnyh-
affiksov-na-materiale-tatarskogo-yazyka).

B npencraBnenHoM npumepe cioBogopMa KYProHHe BKIIOYAET B
ce0s apdukc -ron. ITo Tpaguuy Mog00HBIC CIIyvae B TaTAPCKOM SI3bI-
KO3HAaHHWW PacCMaTPUBAIOTCS KaK (DOPMBI MPUIATOUYHBIX MTPEIOKSHHH,
OCJIO)KHEHHBIX TaJIe)KHBIMI OKOHYaHUSAMH. OHAKO B TEOPETHIECKUX
HCCIIEIOBAHMSIX 110 TIOPKCKOM rpaMMaTuKe yKe ObUIM 03BYYEHBI UJIEH,
COTJIACHO KOTOPBIM MOI00HBIE (DOPMBI HE CIIETyeT BOCTIPUHIMATH KaK
¢uHuTHBIE POpMBI. 3amaueii TaKUX CPENCTB SBISACTCS IEpeaaTh He
NPeANKAT BHICKA3bIBAHUS, & TJIar0JIbHOE JIOTIOJTHEHHE, T.€. B CYyITHOCTH
B JJAHHOM ciy4ae (hopMa -raH BbIpa)kaeT He NMPEeINKATUBHBIE OTHOILIIE-
HUS, a TOMYMHNATENbHBIE (OTHOIIEHUS TOTONMHEHHs ). Takum o0pasom,
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B ciyuae ecnu nocnie agdukca -ran cieayeT appukc 0IHOTO U3 Ma-
Jexel, HeoOX0IMMO BOCIPUHUMATH 3Ty (GopMy Kak MHOUHUTHYIO,
BBICTYIAIOIYIO B KAYECTBE ITIar0JIbHOTO CyOCTaHTHBA.

JlBe BbIme nepedncieHHble GpyHKIMN: aTpuOyTUBHASA U CyOCTaH-
THBHAs! OTHOCATCSI K OZJHOM M TOH e (hopMe, KOTOPYIO €/1Ba JIM OIIPaB-
JTAaHHO UMEHOBAaTh npuyactreM. Cie10BaTeNIbHO, IPE/IaraeTcsi BBECTH
B Hay4YHBI 00OPOT HOBBI TEPMHUH «CYOCTAHTHBHO-aIbeKTHBHAS
¢opmay, cokparieHneM KoTopoii siBisieTcs abopesuarypa CAD, ko-
TOPBIA aKTMBHO HCIOJb3yETCS yYEHBIMH NETEPOYPICKOM HaydHOH
mkonel. (I'yzes, 1976; denns-Ubuimasz, 2006; [yoposuna, 2016) B
pe3yibTaTe uero B KauecTBe J100aBJIEHHOTO I10cca Il 0003HAUCHHUS
naHHbIX (Gopm Obwt BBeneH 3Hak SAF (substantive-adjective form/
cyOCTaHTUBHO-aIbeKTUBHAS (popma).

3.3. @yukuyusn hopmut -2an 6 kauecmee «CyocmanmueHo-
A0beKMuUuBHoIl hopmul»

B BbIicka3bIBaHusAX opMma -ra B Mof00HON AUCTPUOYLIUHU BBICTY-
naeT J10o B PO MOJUIEXkKAILEro, TM00 B KaUeCTBE BTOPOCTEIIEHHBIX
YJIEHOB TMPEIOKECHHUS: TPSIMOTO, KOCBEHHOTO JOMOTHEHHH.

6. Katioaovlp b6ananapHvly wamiblkisbl Wayiauibin YueaHHapol
uwemena. (Ag3an lllamos. Caitnanma Scapnap. Kazan, 1954. C. 188).
«Cnvluino, KaK 20e-mo padocmuo Kpuid, uzparonm oemuy.

7. Hunap yunazanvim, bawwima Hunou ~smiexinap *“ Kuazanen huy
KeHd 02 UCKD Moulepa aimMblimM. © uHoe MUd an0bIHHAH WbIPNbL AIbIN
Kecaeo auiepzaHemue sxuivl xomepaum. (hitp://kitap.net.ru/minnullin?.
php). «A Hukak He MO2y 6CHOMHUMD, 0 _YeM A _OYMAJ, KaKue «npo-
OeNIKUY NPULUTU MHE 8 207108). 3amo 5 NPEKPACHO NOMHIO, KAK A 6351
U3-3a neyu CNUYKU U CHPAMAL UX 8 KapMaHy».

3.4. @ynkyus hopmul -2an 6 Kauecmee peMeHHOI hopmul

B rtekctax cioBodopmbl ¢ ahduKCcOM -TaH MPEACTABISIIOT CO-
0ol Gopmy, BXOJIAIIYI0 B KaTETOPHIO BPEMEHH, MPEKJIE BCETO, B
TOM CJIy4ae, €CJIM 3TH CJIOBO(OPMBI CTOSAT B KOHIIC BHICKA3bIBAHMS.
OCHOBaHHUSMH JIJI TAKOTO BBIBOJIA, HEOOXOJAMMO CUUTATh 3aKIHOYC-
HUS1, OCHOBAaHHBIC Ha CPABHUTEIILHO-UCTOPUICCKOM aHAIN3E (haKTHUe-
CKOTO MaTepuaia JIPyruxX TIOPKCKHUX SI3bIKOB, B KOTOPHIX aHAJOTHYHAS
(hopma Takke OTIOYKOBAIACh OT TJIAr0JLHO-UMEHHBIX ()OpM M CTaia
CaMOCTOATEIBHOM (POpMOIt BpeMeHH.
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8. Kvizvim bapvicvin Oa cotnade: Yi KUOemman 4bleblnl KUI2oHOD
oupawkancul3. (Ungpopmanm) «/Jouka mue 6ce pacckasand, bl
GCIPEMUNIUCH, KO20d OHA BLIXOOUNA U3 MALASUHAY.

Taxum 06pa3oM, ¢ CHHXPOHHH COBPEMEHHOTO TaTapCKOTO BPEMEH-
Has (hopMa -raH, Oy Ty9r OMOHUMUYIHON (hOPMOM TIIarojIbHO-UMEHHOM
dhopme, CADy -raH, MeeT caMOCTOATEILHOE MOP(OIOTHIEeCKOe OK-
pPYXXEHHE U CBOE 3HAYCHHE.

3.5. lucmpubyyusa epemennoii gpopmol -2an:

1. KoneuHnast mo3unus B BHICKa3bIBaHUU
2. Ynotpebnenune nocie adpduxca -ran aphuKcoB cKazyeMOCTH:

En. uncno MH. yucio
1 1. -MBIH/-M€EH -On13/-0€3
2 1. -CBIH/ -CeH -ChI3/-ce3
3 - -Hap/ -HOp H

Bce popmbl BpeMeHH COCTaBISIOT MOJIKATETOPUIO BPEMEHH, KO-
TOpasi B CBOIO OYepe/b, BXOJUT B KaTErOPHIO CKa3yeMOCTH. Takum
o0Opa3om, (GopMBI BpeMEHHU TMPEICTABISAIOT co00il huHHUTHBIE (op-
Mbl. COTJlacHO TIOCETHUM pa3paboTKaM B OOJIACTH TEOPETHYECKOTO
TIOPKCKOTO SI3bIKO3HaHMS, (puHUTHAS dopma 3TO CHEeNHATH3UPOBAH-
HOE, MOP(}OIOTHYECKOE CPEACTBO BHIPAKEHHE MBICIU IBYWICHHOM
CyOBEKTHO-TIPEIUKATHOU CTPYKTYPHI, T.€. Cyx)aeHus. C MOMOIIBIO Ta-
TapcKoi (popMbI BpeMEeHH! -TaH KOMMYHHUKAHT IepeiaeT HHPOPMAIIHIO
OJTHOBPEMEHHO U 0 CyOBEKTe BBICKa3bIBaHMUS, KOTOPBI Ha MOpdoto-
THYECKOM YPOBHE BBIPAXKACTCs IMYHBIM ITOKA3aTeNIeM CKa3yeMOCTH, H
0 TIpEJIKaTe — BEIPAYKEHHOM TIOCPEICTBOM CAMOTO TJIarojia u rpaMma-
THYECKOTO MapKepa -T'aH.

3.6. 3nauenue epemeHHOIl hopmul -2an

3HayeHue 3TOM (HOPMBI CKIAIABIBACTCSA M3 JBYX COCTABJISIONINX:
B 3HaYEHUE MPUCYTCTBYeT 1) yKazaHue Ha TO, YTO ACHCTBUE Mpel-
IECTBYET HACTOAUIEMY IIEPUOAY (T.e. BOCIIPHUHHUMACTCA KaK IIPOIICI-
miee), 2) MoJanbHasi cemMa OMOCPEIOBAHHOCTH, CUTHAIM3UPYIOLIAs O
TOM, YTO HH(OPMAIHS MOTyYeHa U3 KaKUX-TO UCTOUYHHUKOB (TIepecKa-
3bIBATEIbHOCTh, 3a0YHOCTh, YMO3AKIIIOUECHHE).

B KOHKpETHBIX pe4eBbIX BBICKA3bIBAHUIX CIOBO(GOPMBI C BpEMEH-
HBIM TIOKa3aTeJeM -TaH MOT'YT UMETh MHOTOYHMCIICHHbIE KOHKPETHBIE
CMBICIIBI, CAMBIMH YaCTBIMHU U3 KOTOPBIX SBIISIOTCS CIICTYIOIIHE:
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a). [oBopsmuii He ObLT OYEBHLIEM JEHCTBHS M JINOO MepecKasbl-
BAET €ro, JIN0O CYIUT O HEM CO CJIOB JIPYTHUX JIIOJICH:

9. Kvizvim bapuwicvin 0a cotinade: yi KUOemman 4blebln KUN2oHOD
oupawikancsl3. (Mugopmanm) «/[ouxa mue 8ce pacckazana, 6ul
6CIMPEMUIUCH, KO20A OHA BLIXOOUNA U3 MALAZUHAY.

0). Pe3ynpTar neicTBHsI, COBEPIICHHOTO B TPOIIJIOM CaMHM T'OBO-
PAIIUM, HO HE OCO3HAaHHOTO UM B MOMEHT €r0 COBEpIIEHHs, OOHapy-
’KMBaEMOTO JIUILb ITOCIIE, IO €r0 Pe3yJIbTaTy:

10. Aneviue myxkmanviuuma YblKKAHMbBIH, WYHA KYP2 A0AUIbIN COHea
kanovim. (Mughopmanm ) «A cowen ne na mou ocmanoeke, NOIMOMY
3a61y0UNCs U ONO30ANY.

3.7. @yukuun hopmut -2an ¢ kauecmaee nilOcKeamnepexma

Crnenyromeit popmoii, kotopast obpazyercsi Ha 6aze MopheMbl
-TaH, sBysgeTca ¢Gopma IIocKBamIiepderTa (IpekaeIpOIIe/IIIero
BpeMeHH). B 3ToM citydae 00s3aTebHBIM IPaMMAaTHUYECKUM MapKe-
POM BBICTYyIAeT aHAIMTHUYECKHUH MOKa3aTenb uode. Takum obOpazom,
Mop¢ema mrockBaMiepdexTa (mpexIenpoIeanero BpeMeH ) mpe-
CTaBJISICT COOOM CIIOKHOE, HO eduHoe, Hepazoensiemoe obpazosanue:
-ra ujae. AHaJTUTUYCCKHIA TTOKa3aTelh MPUCOSANHSCT K ce0e JINIHBIC
adduxcel. B peun cnoBogopMbI ¢ TOKa3aTeNeM -2aH ude CIIOCOOHBI
YHOTPEOIATHCS JUIsl BBIpAaXKEHUs OOJBIIOTO KOJIMYECTBA KOHKPETHBIX
CMBICJIOB, OJHUM U3 KOTOPBIX SIBJISIETCS CIETYOIIHI:

dopMa nepenaeT NeiCTBHE, 3aBEPIINBIIEECS PAHbIIE IPYrOro Aeh-
CTBHSI, KOTOPOE COBEPILMIOCH B IPOLILIOM:

11. Muy 6y ayanviknel paouodan uuwiemkan udem unoe. (Mugop-

manm ) «Ha mom momenm s yyce cuplidai 5my HOOCHb HO PAOUON.

3.8. @ynukuusa gpopmot -2an 6 cioxcHoll mopheme
Oc 0o6cmosmenbcmeeHHbIM 3HAYCHUEM

@dopMaHT -raH BXOAUT B MOP(EMBI CaMOCTOSTEIbHBIX (HOPM C
00CTOATETLCTBEHHBIM 3HaueHHeM. [lomarasch Ha TaTapcKue TEKCTHI
U peub MH(POPMAHTOB, a TAKXKe Ha CPABHUTEIIHBIE MCCIEIOBAHUSA IO
TIOPKCKUM SI3bIKaM, MOKHO C YBEPEHHOCTBIO YTBEPKAATh, UTO TaKUE
MOKa3aTeNn Kak -TaHja, -TaH4Ybl YK€ OTIIOYKOBAINCH OT MOP(hEMbI
-TaH ¥ MPEBPATUIINCh B MapKephl CaMOCTOSATENbHBIX MOp(oIoriye-
ckux ¢Gopm. Onupasich Ha pe3ysNbTaThl TEOPETHUECKUX HCCIIET0Ba-
HUI, CTAHOBUTCS NOHSATHBIM, YTO JTaHHBIE (DOPMBI MIPEACTABISAIOT CO-
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00i1 eenpuyacTusi ¥ COCTABIISIOT OJHY M3 KaTeropuil MHQUHUTHBIX
IJIaroJIbHO-UMEHHBIX (POPM.

3.8.1. @opma -ranaa/-roHad/-KaHaa/-KIH/II

12. Kvizvim Oapulcvin 0a counade: Y KUbemmar ublebln Kua2oHod
oupauwikancolz. (Mugopmanm). «/louxa mue 6ce pacckaszana, 6bl
8CMPEeMUNUCH, KO20@ OHA 8LIX0OUNA U3 MA2A3UHAY.

13. — Mun awew 6ynzanda obux xoune uoem, — ou oep xapm. Mun
bapeanda, kewenap «Au-haiy, oun atimanap ude. ‘Kozoa s 6vtn mono-
ObIM, 51 OBl OUEHb CUTIbHBIM,- 2080pum 00un cmapux. «Kozoa s wen,
00U 2osopunu «ax-ax!’.

Uccnenyemas ¢popma mMeeT 0OCTOATEILCTBEHHOE 3HAYEHUE Bpe-
MEHH, COOTHOCUMOE CO 3HAaYCHHEM PYCCKUX COIO30B «KOTIa», «B TO
BpeMsi, KOTJa».

3.8.2. ®opma -raH4bl/-roHYe/-KaHYbI/-KOHYE

14. Anoa apeanust, mun xonyepmra oapam. (Mngopmanm) «/lo
mo20, KaK noumu myoa, (6Mecmo mozo, 4moobsl noumu myoa), s not-
0y HA KOHYyepm».

Jannas popma npeacrasisieT OO0 AeernpruyacTie ¢ BpeMEHHbBIM
3HaYeHHEM, OJTM3KUM 10 CEMAaHTHKE PYCCKUM MOYUHHUTEIHHBIM COIO-
3aM «JI0 TOTO, KaKk», «BMECTO TOTO, YTOOBD, B COOTBETCTBUU C TEM,
9TO».

C nmo3unmii GyHKIMOHAIBHON I'paMMaTHKH, TOKa3aTeau -TaHJa
W -TaHYBI MPEACTABISAIOT COOOH HEPa3IOKHUMbIE B CHHXPOHUH SI3bI-
Ka o0pa3oBaHMs, TaK KaK SBISIOTCS MapKepaMH CaMOCTOSTEIBHBIX
110 CEMaHTHKE U (GYHKITMOHUPOBAHUIO MOPQOTIOTHIecKuX GopM. ITH
(OpMBI BXOSAT B KaTETOPUIO JA€ENPUYACTUN, HECYT OOCTOSATEIbCTBEH-
HBIC 3HAYEHHS M JTOJDKHBI WACHTU(DHUIHPOBATHCA OTACIHHO. B cooT-
BETCTBHUH C IPUHSATHIM TJIOCCHPOBAHUEM TP pa3METKe TaHHBIX (OopM
MoxHO npuMeHuTh 3HaK AP (ADV.PTCP — adverbial participle/ nee-
npuyactue) uiau 3Hak CNV (converb).

BriBOA

Onwupasice Ha pe3yabTaThl, MOJTYYEHHBIC B X0/I€ Pa3IMYHBIX MPaK-
TUYECKUX M TEOPETUUYECKUX HCCIEJOBAaHUN B 00JIACTH TIOPKCKOTO
SI3BIKO3HAHMSI, TOTYCTHMO YTBEPXKIaTh, YTO B TATApPCKOM SI3bIKE 00-
Hapy»XUBAETCsl HECKOJIBKO (pOPM C OMOHMMHYHBIM ap(pUKCOM -raH,
KOTOpBIE BXOJAT B pa3Hble TpaMMaTHYECKHUE KaTeropuu. 1o 00CTos-
TEJIBCTBO HEOOXOAMMO YYHUTHIBATH MPU COCTABIICHHE KOpITyca TaTap-



CEMAHTHUYECKUE TEXHOJIOI'MA 61

CKOTO SI3bIKa, IIyTeM MOMEILEHUS UMEIOIINXCS IPUMEPOB yroTpedIie-
HUS TaHHOU ()OPMBI B Pa3HbIE IM1aBbI C Pa3IMYHON MOP(OIOrHUECKOM
Pa3METKOM.
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IDENTIFYING THE TONALITY OF TEXTS
IN THE KAZAKH LANGUAGE ON THE BASIS
OF THE DICTIONARY OF EMOTIONAL LEXIS

B. Ergesh
L.N. Gumilyov Eurasian National University
saturn_banu@mail.ru

The paper describes the sentiment analysis of texts in the Kazakh language
based on linguistic methods. For this purpose, the dictionary of sentiment words
of the Kazakh language has been created and the rules for determining tonalities
using morphological categories have been formalized.

Keywords: Kazakh language; sentiment analysis; emotional vocabulary; the
dictionary of sentiment words.

OINPEAEJEHUE TOHAJIBHOCTHU TEKCTOB HA KA3AXCKOM
A3BIKE HA OCHOBE CJIOBAPSI SMOIIMOHAJILHOU
JEKCHKHA

b.7K. Epzew
Eepasuiickuti nayuonansnouii ynueepcumem umenu JI.H. I'ymunesa,
Acmana, 010000, Kazaxcman
saturn_banu@mail.ru

B craTbe ommchIBaeTCs aHAIW3 TOHAJIBHOCTH TEKCTOB HA Ka3aXCKOM SI3BIKE
Ha OCHOBC JIMHI'BUCTUYCCKUX MCTO/I0B. I[J'IH 9TOr0 CO3aH CJI0OBapb JICKCUYCCKUX
TOHAJILHOCTEH Ka3axCKOIo s3bIKa 1 (l)OpMaIll/ISOBaH])I IpaBujia ONpeaACICHUA TO-
HaJIBLHOCTEH C IIOMOIIBIO MOp(i)OJ'IOI‘I/I‘-IeCKI/IX KaTeFOpHﬁ.

KaroueBble caoBa: Ka3aXCKHUH S3BIK; CCHTUMEHT aHAJIM3; CIOBAaph dMO-
IUOHATBLHOM JICKCHUKH.
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1. BBenenne

OmnpezneneHre TOHAIBHOCTH TEKCTA WM CEHTHMEHT aHAJIU3 3TO
OJIHO U3 MHTEPECHEHIITNX M CIOXKHBIX 3a/1a4 00pabOTKH €CTeCTBEHHO-
ro uHTewiekTa. CeroHs UCCIeOBaHUsIMHU B 3TOH cepe 3aHNMaroT-
Csl MHOTHE HCCIeIoBaTeNn o Bcemy Mupy. CEHTHMEHT aHallu3 3TO
MPOIIECC U3BJICYECHUS SIMOIIMU, MHEHHH, HACTPOCHUN WIJIM OTHOLICHUS
JOZIeH K MpOAYyKTaM, CEpBUCY, COOBITHSM M T.J. Yepe3 aHaJIU3 TEK-
croB(Bing Liu, 2015).

Pemenus 3ama4 CEHTUMEHT aHalM3a MPUMEHSIOTCS BO MHOTHX
ctepax xu3nu (Giannakopoulos, Theodoros et al., 2015; A. Makazha-
nov , D. Rafiei, 2013; M. Choy, M. L. F. Cheong, et al, 2011., www.
smartinsights.com), Hanpumep:

e Kommepueckas cdepa (0IeHKa IPOAYKTOB, CEPBHCOB, OPEHIOB);

OO6uiecTBeHHBIE COOBITHS (ITPOTHO3 PE3YILTATOB BHIOOPOB, OIICHKA
00Cy»X/1aeMbIX TeM)];

e PazpieueHus (peUTHHTY PUIBMOB, KHUT, 3BE3]1);

e 31paBooxpaHeHne (PEUTHHTH MONUKIMHUK, Bpaye);

¢ 00pa3zoBaHue (PEHTUHTY YHUBEPCUTETOB, IIKOJI, AETCKHX Ca/I0B);

e Typu3M (OIl€HKAa TOCTHUHHUIl, TYPUCTUYECKUX HANpaBJICHUH,
areHTCTB);

e CriopT (PEHTHHTH CITOPTCMEHOB, TPEHEPOB, KOMAH) | T.II..

B mupe cymiecTBylOT MHOMKECTBO PEIICHHUH, MPHUIOKEHUH IS
CEHTHMEHT aHaJi3a TEeKCTOB, HO MHOTHE PEIICHUsI B OCHOBHOM pabo-
TAIOT C TEKCTAMH Ha aHTJIMHCKOM, UTAJbIHCKOM, HEMEIIKOM SI3BIKAX.
Hanpumep, Google cloud; Microsoft Azure Text Analytics API; Mi-
crosoft Azure Emotion API; Social Mention; Sentiment140; «SentiSt-
rength»; Semantria; SentiFinder u npyrue.

Jlnst 3ama4 CEeHTUMEHT aHalln3a MCTIOJB3YIOTCS OOIMIEH3BECTHHIC
METOJIbI, TAKHUE KaK METOJbl MAIIMHHOTO OOYYCHHS W JIMHTBUCTHYE-
ckue MeToabl. J{Js onpeeneHust TOHAIbHOCTH TEKCTOB Ha Ka3aXCKOM
s3bIKE ObUT BBIOPAH JIMHIBUCTUYECKHUEN METO/I OCHOBAHHBIN Ha CJI0Ba-
pSIX U TIpaBUIIAX.

JIJis CeHTHMEHT aHajn3a TEKCTOB Ha Ka3aXCKOM SI3bIKe OBLIH pe-
LICHBI CJIAYIOIIUE 3aJa4uu:

e [locTpoeHue crnoBaps JEKCUYECKON TOHAIBHOCTH Ka3aXCKOTO
SI3BIKA;

e [Toctpoenue u popmanm3anus MpaBil ONpeAeTICHUS CCHTUMEHTA
B IIPE/IJIOKEHUH;
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° Pa3pa60TKI/I " pcajii3alnus ajJropurMa CCHTUMCHT aHaJIn3a TCK-
CTOB Ha Ka3aXCKOM A3bIKC Ha OCHOBC CHOBapefI " IIpaBHJI.

2. Ci10Bapb TOHAJIBHBIX CJIOB KA3aXCKOI'0 AI3bIKA

Jlexcuueckue pycypchl, TakMe Kak, CJIOBAapH, Te3aypychl UMEIOT
OOJIBIIYIO LIEHHOCTH JUISl pellieHus pa3HbIX 3a1ad. CyIiecTBYIOT pas-
HBIE JIEKCHUECKHE PECYPChI JUIs ONPEeTICHNs] TOHAJIBHOCTEH TEKCTOB,
B OCHOBHOM JUIsl aHTJIMHCKOTO, HTAJIBSHCKOT0, pycckoro. Hampuwmep,
€CTh TaKHue OTKPHITHIE pecypchl, kak WordNet-Affect, SentiWordNet,
SenticNet, MPQA Opinion Corpus it aHTTTUICKOTO A3bIKa, IS pyC-
ckoro s3bika PyCentullexc oo6bemom 12000 c10B 1 CIIOBOCOYETAHUU.

Jl1g Ka3axCKOTO $3BbIKa OTCYTCTBYIOT OTKPBITHIE JIEKCHYECKHE
pecypchl, B TOM YHCIIe U TOHAJIbHBIE cloBapu. [l pemieHus 3ana-
Y1 aBTOMaTHYECKOTO OMpeAeIeHUs TOHAIBHOCTH TeKCTa ObLT CO3/aH
CJIOBApb SMOIMOHAIBHOMN JIEKCUKH Ka3aXxcKoro s3bika. CiioBapb ObLI
BPYYHYIO CO3/IaH M pa3MeuyeH MO TOHAJBHOCTHU IO 5-0ambHOH HIKane

(ot -2 10 2).

| | | Semantic
word meanng POS orientation
Abaii Goa. a) Cax bonau. 9) Ec Horaw, Gac-ko3 Gonaw. 1
ABAWJIAFBILI Bafkarum, ceariu. L. 1
ABAT Baii, 6epexeni. Hp., CBIN. 1
ABJBIPAFBILI Acuin-cackuii, aGLIPKLIrLI, KLICLUIFGIN, cuitl. -1
1. Kanipai, xypsmerri, apaaxre. 2, Joun, aypuie,
AB3AJ OPLINN, KONAHNLL. cLuL. 1
ABHBIP.JIBI Abmpoiima, Geaea. CLIIL. 2
ABHBIPCHI3 1. ABupoiicus, Geaencis. 2. YATcLn, Koprencis. CLIIL -2
ABYHBIPJIBI AbHupaLL. CRIML, COMn. 2
ABYHBIPCHLIZ Abuupenra. CLIN., COMN. -2
1. D6yiipni, maxce: atakTu. 2. Ofaan mmKkanad,
ABBIPOIIBI koninaeriaeit. 3. Cunaiiu, saenTi. CLIIL 2
ABBIPOMCHI3 Kanipi wox, Geaeacis. cuu. 2
AFAT Kare, Tepic, sansiasic. cuii. -1
Arat kerTi Kareaceri, sanunnicTal. erT. -1
AFATCLIZ Karecis, myaTixcis. Chli. 1
AFATTAY Dbectey, TepicTey, OpLIICLIAAY. CLIL. -1
AFBIHABI Kapxuoam, exninni. Ll 1
AJIA Hypnaii, TyK ®oK. ap., Cuil. -1
Aaa Goannt. Taycutnast, Tyrecinai, 6irri. er. -1
Aaa erri, a1a KL Tayuers, Gitipai. er. -1
1. Ax umerTi, Taza o, ogin. 2. Anaaycus,
apamankcuy. 3. Harws sxanammp, Tasa cesisai. 4.
AJAN Typa, awmx, w5, Kynocis, xasurs: xox. ap., CLm. 2
Aaan woa Ayputc GaruiT, OpLILIL ic-0peKeT. 2

AJAILINAN KOTLIKTL

s xoninaeriaci Gonaw, ofiaaruaai Gomun wKTL,

Tala, ak nHeTTi Soman.

Puc. 1. ®parmeHT crnoBapsi SMOLMOHAIBHOM JIEKCUKH Ka3aXCKOTO SI3bIKa
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[Ipu co3ganuu cioBapsi Juisl Ka3axCKOTro sI3bIKa OBLTH BBIJCIICHBI
CJIEYIOLIHNE KIIACChI:

e [IpuararenbHbIE CII0BA U CIIOBOCOYETaHUA (OLEHKU: [-2; 2]);

e CymiectBurensHble (onieHku: [-1;1]);

e [';1aroJiel cioBa u ciioBocodetanus (omeHku: [-1;1]);

e Hapeuus (ycuiuTenbHbIe).

CrnoBapsb conepxut okoJio 11000 TOHaIBHBIX CJIOB U CIOBOCOYETA-
HUU U3 pa3HbIX yactei peun (cm. Puc.1).

3. OnpenejieHHe CECHTUMEHTA TEKCTA

TekeT COCTOUT U3 MOCIEN0BATEIBHOCTEH JIEKCUUECKUX E€IMHHIL,
KOTOPBIMH SIBJISIFOTCS CJIOBO, YCTOHUMBOE CIIOBOCOYETAHUE WM APYTast
€IMHUIA A3bIKa, CIIOCOOHAst 0003HaYaTh NPEAMETHI, IBJICHHUS, UX MPHU-
3HAKH U T.II.

ToHaNBHOCTB TEKCTa — 9TO YMOLUOHAIbHAS OLICHKA aBTOPa IO OT-
HOUIICHUIO K KaKOMY- HHOYAb COOBITHIO MIIM OOBEKTY, MPEICTABIICH-
HOM B TEKCT€ KOMMEHTapus, KOTOpasi ONpeesieTcs] TOHAIbHOCTSIMU
€ro JIEKCUYECKHUX eIMHUII.

TOHaNBHOCTB TEKCUYECKUX E€AMHUL U3MEPSETCS CIIETyOIUMU Be-
JUYAHAMMU:

-2 — KpaiiHe HeraTUBHBIN;

-1 — HETaTUBHBIN;

0 — HelTpanbHBI;

1 — MO3UTHBHEI;

2 — xpaiiHe TO3UTHBHBIN.

ToHanbHOCTH BCEro TEKCTa OMNpefensercs Kak cpeaHe-apudme-
TUYECKasl BEJIMYUH U3MEPECHUS TOHAJIBHOCTEH JIEKCUYECKUX €IUHMIL
(IpennoxkeHuit) ¥ MpaBHII UX COYETAHUS.

n
it t.
sent(L) lelsinl(w)

B ka3axckoM sI3bIK€ TOHAJIBHOCTH TEKCTY MPHIAIOT TaKWe YacTh
peuH, KaK CyIIeCTBUTEIbHbIE ()KAYbI3/IbIK, COFBIC), ITIaroi (TYTKbIHAAY,
KYyaH/Ibl, allyJiaH/ibl), puiaratenbHoe (97eMi/ KOpiKci3, *KaKChl/xKa-
MaH), Hapeuyue (HarbI3, eH, oTe). Kak mokas3plBaeT mcciaeaoBaHUs,
CYIIECTBUTEIBHOE SBISETCS aCIEKTOM (0OBEKTOM) OOCYKIEHUS, a
npuiaraTeabHble B OCHOBHOM ONPEACISIOT CEMaHTUYECKYI0 OPHEH-
TaIuo (MOJISIPHOCTH) TEKCTA. TOHAIBHOCTH OLIEHOYHOTO CIIOBA MOXKET
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3aBUCETh OT KOHTEKCTA U MpPEJAMETHON oOnacT. Takke TOHATBHOCTD
MOKET USMCHATCA UJIW YCUJIMBATHCA B 3aBUCHUMOCTHU OT HApe€dus, rjia-
roja u cor30B. OparMeHTH! MpaBwiI OBUIH ONKCAHBI B MPEABLIYIINX
6; Yergesh B., Sharipbay A.(2016)]. Ha
OCHOBE CO3JJaHHBIX CIIOBaps M MpaBHi ObUT pa3paboTaH U peaan30BaH
O OIpeACJICHUA CCHTUMCHTA TCKCTOB Ha
Ka3aXCKOM S3BIKEC. AJH‘OpI/ITM OnpeacICHUA CCHTUMCHTA IMOKa3aH Ha

paborax [b.)K. Eprem, 201
AJIr'OPUTM aBTOMATUYCCKOT

pUCYHKE 2.

(

TexeT ANA aHanuaa )

Byn TONTEI MEH KONARAMEIH, XBHE OCEHASA CANANE 3aMHaYH TON
KYDEIFEHEIH MEKTAHEMbIH,

opdhonoruiecKui
aHanusa

-

[ Byn<pro> Ton<N> MeH<pro> Konaay<V> xene<con>
OCLMAaA<pro> canansi<AD)> sauanay<ADls roneNs
V> MARTAHYES

UEHKE TOHANBHOCTH
no cnosapio

Byneproe ToM<N> MEN<pros KOMaay<y, 1> MM <Con|>
OChHAaR<Pro> canansi<ADJ, 1> samanayn<ADJ, 1>

Ton<i> Kmbmf-.‘b MaKTANY<N, 15 J

LEHKA Leng4eK no
npasunam

[ fwen rongay)<t> canansj< > auasayu <t > fron
KYDBINY MakTaxy) <i>

>eaynm-ar ananuaa>

1 Positive

Puc. 2. Anroputm

OIIpEACIICHUS CCHTUMEHTA TCKCTOB

4. 3akaiouenue

B cratee ommcaH cO3MaHHBIN CIOBaph SMOLHMOHAIBHOW JIEKCUKHU
Ka3aXxCKOTO sI3bIKa, pa3MEUCHHBIN 1Mo nsaTHOansHO# 1mkane. CrnoBaps
albHBIX CIIOB U cioBocoueTaHuu Ha ocHo-
7 OIpeJesIeHHs] CEeHTUMEHTa IIOCTPOEH U
peaan30BaH arOPUTM aBTOMAaTHYECKOTO ONPE/IETIEHUs] CEHTUMEHTA.

conepxkut okoso 11000 Ton
BE€ 3TOr0 CJIOBaps M MpaBu
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Supra, we proposed a definition of independent computer presentation of
an object (the user can master the object without reference to similar objects).
Particularly, it means that the user is to be able to master foundations of the lan-
guage by using corresponding software (with interactive actions with feedback)
without any other language as a media. Hence, the only software is needed for
presentation of any natural language regardless of native languages of users. To
implement such definition, definitions of “almost-closed or affectable objects”
(including both humans and computers), of “commands” (low-energetic outer
influences on affectable objects causing sufficiently various high-energetic reac-
tions and consequences), of mathematical and computer models of notions of
natural languages were introduced. A mathematical model of a notion consists
of preliminaries (if the notion is not primary); description of media (objects
presented as sets on display); permitted and prohibited relations between ob-
jects (overlapping, intersection, inclusion) and the user’s actions (moving and
transforming objects); command involving the notion with random generation of
auxiliary words; temporal sequence of relations between objects to be done by
the user in order to guess and fulfill the command.

We distinguished that spatial notions in Turkic languages are not “relations
between objects” (as in other languages) but are “domains of space” (upper-
space; interior; exterior; left-space; right-space; near-space etc.) defined by po-
sition of affectable object (watcher with sensors), directions of motions and
gravitation. Experiments with native speakers specified these domains of space.
Respondents’ marking of points of “near-space” substituted L. Zadeh’s conclu-
sions on fuzzy sets but their marking of points of other domains discovered the
phenomenon of discretization of opinions of different people for non-parallel-
epiped-like objects.

We propose the following definition: If some native speakers being said
(separately) a pseudo-word (combination of phonemes that does not exist in
the language but sounds like a word of any part of speech in this language) and
corresponding grammatical question give similar responds (transformations of



CEMAHTHUYECKUE TEXHOJIOI'MA 69

pseudo-word) then it means existence of the algorithm of word-formation for
this grammatical question; if such algorithms of word-formation for different
grammatical questions have an essential common part then it is said to be the
unified algorithm of word-formation in this language. It is well-known that a
person proficient in one of Turkic languages not only can guess meaning of
some word stems in another Turkic language but can also guess a grammatical
sense of a simple phrase. This proves existence of a unified algorithm of word-
formation in Turkic languages.

Basing on these experiments we propose mathematical and computer mod-
els of spatial notions in Turkic languages. Existence of unified algorithms of
word-formation in Turkic languages facilitates computer implementation of
these models as a constituent of their general independent interactive computer
presentation and complex examination.

Keywords: independent computer presentation; interactive presentation;
spatial notion; Turkic languages.

HE3ABUCHUMOE KOMIIBIOTEPHOE IIPEJICTABJIEHUE
MPOCTPAHCTBEHHBIX ITIOHATUM B TIOPKCKHUX A3BIKAX

C.JK. Kapabaesa', II.C. ITankoée®
! Kbipebizckuil 20Cy0apCmeEennbill YHUSEpCumen cmpoumenscmed,
MPAHCROPMA U APXUMEKMYPbL
’Unemumym mamemamuxu Hayuonanvnou akademuu nayx KP
ppsS0@rambler.ru

Panee, MBI TIPEIJIOKUIU ONPEICICHHE HE3aBHCHMOI'O KOMITBIOTEPHOTO
MPECTaBICHHS 00beKTa (II0JIh30BATEb MOXKET OCBAMBATh OOBEKT 0€3 CCHUIKU
Ha MOA00HbIE 00BEKTHI). B 4aCTHOCTH, 3TO 03HAYAET, YTO MOJIL30BATENb JODKEH
HUMETh BO3MOXHOCTb OBJIICTh OCHOBAMHU SI3bIKA, UCIIOJIb3Ysl COOTBETCTBYIOIIEE
porpaMMHoOe obOecnievueHre (C MHTePaKTUBHBIMH JACHCTBUSMH C OOpaTHOM CBSI-
3b10) 0€3 KaKoro-1ub0 IPYroro s3bika B KauecTBe mocpeaauka. CienoBaTebHo,
TOJILKO OJIHO IIPOrpaMMHOE obOecrieueHre Oy IeT HeOOXOIMMO JIJIs TIPEICTaBIIe-
HUS TF000TO €CTECTBEHHOTO S3bIKa, HE3aBUCHMO OT POJIHBIX SI3BIKOB TIOJIB30BaTE-
neid. YToObl pean30BaTh TAKOE ONPEICICHUE «ITOYTH 3aMKHYTHIX HIIH BO3/ICH-
CTBYEMBIX 00BEKTOBY (BKIIFOUAS JIFO/ICH U KOMIIBIOTEPHI), BBEACHO OTIPEICIICHIE
«KOMaHIbl» (MaJjible MO 3aTpaTaM 3HEPrUu BO3/ACHCTBUS HA OOBEKT BBI3BIBAIOT
CYHIECTBCHHO pa3JIN4YHbIC U3MCHCHHA BO BHYTPEHHEM COCTOAHUU 06’I)eKTa u
OOJIBIINE IO 3aTpaTaM YHEPTUU JCUCTBHsI 00beKTa). BbUTH BBEICHBI MaTCMAaTH-
YECKHE U KOMITBIOTEPHBIC MO ITOHSITUH €CTECTBEHHBIX SI3BIKOB.

KuarwueBble cjioBa: He3aBUCHMAs KOMIIBIOTECpHASA NMPE3CHTAUA; UHTEPAK-
THUBHAas NPE3CHTalUs; IIPOCTPAHCTBECHHOC IMOHATHUC, TIOpKCKI/Ie SI3BIKH.
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1. Introduction

One of main tasks of the up-to-date informatics is developing of in-
teractive computer presentations of all familiar real and virtual objects
to offer the user the opportunity to master them safely and effectively
before real treating. If such computer presentation does not depend
on the user’s knowledge and skills on similar objects then we call it
independent. By our opinion, independent computer presentations are
more effective because the user becomes proficient in the object, im-
mediately, without references to other objects in mind. (Definitions of
terms are in Section 2).

Earlier, investigating and learning a living language were imple-
mented with the assistance of persons who had a complete command
of it. Invention of recording sounds gave possibility to fix examples
of an oral language objectively. Invention of talking pictures fixed
examples of phrases with connection to situations and actions. Com-
puter games gave the user the opportunity to choose actions with cor-
responding phrases. Existing well-known software to learn languages
base on languages native to the user, nevertheless some notions are
presented independently.

We put the problem of completely independent presentations of
natural languages and proposed to involve interactive actions with
feedback by the user for this purpose).

For this purpose we introduced energetic definitions of “almost-
closed or affectable objects” (including both humans and computers),
of “commands” (ITankoB, basiuopona, Kypaes, 2010).

Combining ideas of (Asher, 1965), (Winograd, 1972) and (Zadeh,
1975) we gave suggestions and have developed elements of such pre-
sentations (Pankov, Aidaraliyeva, Lopatkin, 1996), (Pankov, Alimbay,
2005), have implemented a primary version of an algorithmic language
for such purposes (Pankov, Dolmatova, 2007), proposed presentation
of a language as whole (Bayachorova, Pankov, 2009), (Pankov, Baya-
chorova, Juraev, 2012) including verbs, nouns, adjectives, preposi-
tions and some abstract notions (Bayachorova, Pankov, 2013). Also,
expanding computer simulators, we proposed the notion of multimedia
complex computer examination and developed such examination on a
natural language (Pankov, Dolmatova, 2009).

We distinguished that spatial notions in Turkic languages are not
“relations” (as in other languages) but are “domains of space” defined
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by position of the affectable object (watcher with sensors), directions
of probable or actual motion and gravitation (Karabaeva, Dolmatova,
2014), (Karabaeva, 2016), (Kapabaesa, 2016).

The purpose of this paper is construction of mathematical and
computer models of spatial notions in Turkic languages. Existence of
unified algorithms of word-formation in Turkic languages (ITankos,
Hcmannon, Acundekor, Kapaces, ITapaxun, 1991), (ITankos, 1992)
facilitates computer implementation of these models as a constituent of
their general independent interactive computer presentation and com-
plex computer examinations.

2. Definitions

Definiton I. If a computer presentation of an object does not de-
pend on the user’s

knowledge and skills on similar objects then we call it independent.

In our opinion, such presentations are more effective because the
user can learn inductively — without referencing other objects in mind.
In regards with learning a language, the user begins to thinking in it,
without translation in mind.

The following notions are used by us in computer testing.

Definiton 2. Generativity means that a complete task must not exist
before the testing and must be generated (randomly).

Generativity is used also for presentation of notions with random
auxiliary objects.

Definiton 3. Uniqueness means that all examinees must obtain dif-
ferent versions of tasks (of the same level of difficulty).

Definiton 4. Concreteness means that the user’s respond may be:
number (exact or approximate), word, short phrase, action (“Drag-and-
Drop” by a computer mouse).

Definition 5. If a computer examination meets Definitions 2, 3, 4,
tests both knowledge and skills on a subject, involves multimedia and
contains various tasks including ones with sound and graphical condi-
tions then it is said to be complex.

Particularly, complex a computer examination on a language is
to contain tasks on short dictation, text conclusions from short sound
commands, graphical images and short video clips.

The following definitions describe a language (both of human and
computer) from our standpoint.
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Definition 6. If low energetic outer influences can cause sufficient-
ly various reactions and changing of the inner state of the object (by
means of inner energy of the object or of outer energy entering into
object besides of commands) at any time then such (permanently un-
stable) object is an almost-closed or affectable object, or a subject, and
such outer influences are commands.

Definition 7. A system of commands such that any subject can
achieve desired efficiently various consequences from other one is a
language.

Hypothesis 1. A human’s genuine understanding of a text in a natu-
ral language can be clarified by means of observing the human’s ac-
tions in real life situations corresponding to the text.

Definition 8. Let any notion (word of a language) be given. If an
algorithm acting at a computer: generates (randomly) a sufficiently
large amount of instances covering all essential aspects of the notion to
the user, gives a command involving this notion in each situation, per-
ceives the user’s actions and performs their results clearly on a display,
detects whether a result fits the command, then such algorithm is said
to be a computer interactive presentation of the notion.

Certainly, commands are to contain other words too. But these
words must not give any definitions or explanations of the notion.

Definition 9. If all words being used in Definition 8 are unknown to
the user nevertheless s/he is be able to fulfil the meant action (because
it is the only natural one in this situation) then the notion (word of a
language) is said to be primary. If the user has to know supplementary
words to complete the action then the notion is said to be secondary.
Thus, there is a natural hierarchy of notions.

Using this method we can present not only real notions (objects
and actions) but also notions which have imaginary concepts. Also,
some computer games can be adapted to develop an “adequate” repre-
sentations of fictional and abstract concepts or objects.

Hypothesis 2. A person learning a natural language without refer-
ences to any other ones, hearing a notion in various situations begins
to form a kind of mathematical_model in mind corresponding to this
notion by means of trial and error method and attempts to fulfil opera-
tions similar to mathematical ones: closing and compactification. After
successful completing such operations, the human feels “mastering”
this notion.
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Hypothesis 3. Any notion has a minimalistic model (involving min-
imal number of entities in Occam’s sense).

3. On unified algorithms of word-formation
in Turkic languages

Definition 10. Choose any “pseudo-word” (combination of pho-
nemes) that does not exist in the language but sounds like a word of
any part of speech in this language. If some native speakers being said
(separately) this “pseudo-word” and corresponding grammatical ques-
tion give similar responds (transformations of “pseudo-word’) then it
means existence of the algorithm of word-formation for this grammati-
cal question.

If such algorithms of word-formation for different grammatical
questions have an essential common part then it is said the unified al-
gorithm of word-formation in this language.

For instance, it is well-known that such unified algorithm does
not exist in Russian language. By this reason, many foreign words
are not declined in Russian writing. In oral speech, Russian native
speakers sometimes adapt such words to Russian usage and decline
such “adapted word”. For example, widespread female name Colpon
(Solpan, Culpan, Sulpan) is often said as Colpona (nominative case)
and is declined by rules for feminine nouns in Russian.

We implemented essential parts of unified algorithms of word-
formation in Kyrgyz and Kazakh languages as follows: given a word
stem and a primary form of affix. The algorithm elaborates (sometimes
transformed) stem together with transformed affix.

A typical example: Kyrgyz native speakers were said: Emne?
(What-singular?) — Lomiik [such word does not exist]; Emneler?
(What-plural?). All they responded: Lomiiktor. It coincided with the
result given by the computer program: Lomiik+lar = Lomiiktor.

It is well-known that a person proficient in one of Turkic languag-
es not only can guess meaning of some word stems in another Turkic
language but can also guess a grammatical sense of a simple phrase.
By this reason, a task to construct a unified algorithm of word-forma-
tion in Turkic languages was put (Mycaes, KapabaeBa, Imananuesa,
2013).

Certainly, such algorithm (evidently, based on synharmonism)
would involve variations.
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Remark. Such variations arise in certain languages too. For ex-
ample, in rare combinations Kyrgyz native speakers have difficulty in
the following:

wrtl.=.rl...?2=.rd..?

4. On denotations of domains of space in Turkic languages

The denotations of domains of space in the Kyrgyz language are
follows:

tistii — upper-space; astl — before-and-lower-(observed)-space; i¢ —
interior;

sirt; tis — exterior; ¢ek — boundary-strip; sol — left-space; o7 — right-
space;

orto — middle-spot; can — near-space; ara — between-space; ald
(aldi) — before-forward-space; art (arti) — behind-space; karsi — oppo-
site-space.

These denotations in other Turkic languages are similar, sometimes
due to rules of transition between languages. For instance, (sol; orn)
(Kyrgyz, Kazakh) ~ (sul; un) (Tatar) ~ (sol; sag) (Turkish).

These terms can be used being inclined in various cases, for ex-
ample

Ukéktiin solunda (locative case) — within left-space of the box;

Ukéktiin soluna (dative case) — to left-space of the box;

Ukéktiin solunan (ablative case) — from left-space of the box;

Ukéktiin solun kordiim (accusative case) — I saw left-space of the
box.

Example of subdomain of domain:

Ukéktiin icinin solunda (possessive case, locative case) — within
left-space of interior of the box.

We conducted the following experiments with Kyrgyz native
speakers to specify these domains of space.

Native speakers were given sheets with an object and some doz-
ens white points and texts of type “mark points meeting the state-
ment “a point is in domain-space of the object” ““. Results on the term
“caninda” (in the near space of) substituted L. Zadeh’s conclusions
on fuzzy sets but results on other terms with respect to non-parallel-
epiped-like objects discovered the phenomenon of discretization of
opinions of different people.
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Cekit kesindinin astinda ...

(A point is in lower-space of the
segment ...)

(ID) (I11)

There arose three sufficiently different types of responds. Points
marked by most of respondents are black; ones done by some respon-
dents are grey.

These results can be explained as follows. Denote the segment as
S. Respondents (I) and (IIT) marked points (x,y,) meeting the condi-
tion (3(x,y) €S)(v,<y) meanwhile respondents (II) marked points (x,y,)
meeting the condition (V(x,y)€S) (v,<y). Also, respondents (I) deemed
that “lower-space” meant “near-space” too.

5. Mathematical models of spatial notions in Turkic languages

A mathematical model of a notion consists of preliminaries (if the
notion is not primary); description of media (objects presented as sets
on display); permitted and prohibited relations between objects (over-
lapping, intersection, inclusion) and the user’s actions (moving and
transforming objects); command involving the notion with random
generation of auxiliary words; temporal sequence of relations between
objects to be done by the user in order to guess and fulfill the com-
mand.

For example, describe a model for so/ and o7. It consists of three
sequential tasks.
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Because of the above-mentioned phenomenon, we take a square
only for “object”.

Preliminary knowledge: car¢t (square), casil (green), kok (blue),
names of five little Things 7', T,, T, T, T5.

Denote domains on display:

G:={2<x<3; I<y<2} (painted with green),;

B:={6x<7; I<y<2} (painted with blue),

G, ={1=x22; 1<y<2); Gpr={3<x<4, 1<y<2);

Gp ={2<x<3; 05y<1}; Gr={2<x<3; 2<y<3);

B, :={5<x<6; I<y<2), By:={7<x<8; 1<y<2},

B, ={6<x<7; 0<y<1}, B, :={6<x<7; 2<y<3).

First task.

Initial sitvation: G, B, T, T, T, T, Ts < G,.

J:=random(1,2,3,4,5). T;is declared as movable.

Conditions: 7,n G =; T, B =.

Command: (name of T,)+Accusative_case; casil ¢ar¢inin solunan
kok ¢arginin soluna cildir! (Move (name of T,) from left-space of the
green square to left-space of the blue square!)

Temporal sequence to check understanding of Command: 7, < B,
ungrasp.

Second task. (Similar to First task for o).

Third task (consolidation of knowledge).

Command: (name of T))+Accusative_case, casil ¢ar¢inin solunan
kok ¢ar¢inin onuna cildir! (Move (name of T,) from left-space of the
green square to right-space of the blue square!).

In such a way, other spatial notions are introduced consequently.
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THESAURUS ON ISLAM: DEVELOPMENT
AND CURRENT STATE
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The paper describes the principles and the current state of the created Islam
Thesaurus.

The Russian Islam Thesaurus has been developed as a resource for auto-
matic document processing of Internet-pages, news articles, or social network
messages. It was prepared in the format of the RuThes thesaurus to be used in
joint document processing.

The main stages of the Islam Thesaurus development include:

— to find an important Islam or Muslim-related concept analyzing the results
of automatic term extraction, Islam dictionaries or Islam-related texts;

— to introduce the concept into the thesaurus providing it with a unique un-
derstandable name,

— to provide the concept with text entries that can express it in texts (syn-
onyms). The synonyms should be equivalent relative to the concept relations.
It is supposed that in a thesaurus for automatic document processing, rich syn-
onymic rows should created, including different parts of speech and term vari-
ants, if they exist;

— to describe relations of the introduced concept to existing thesaurus con-
cepts.

If a concept is usually expressed with an ambiguous word then one of the
following forms could be chosen for its name: the ambiguous word with an ad-
ditional label in parentheses or unambiguous multiword expression having the
same sense. The procedure is similar to choosing descriptor names in traditional
information-retrieval thesauri.

For example, word Sunnah mainly denotes the verbally transmitted record
of the teachings, deeds and sayings, silent permissions (or disapprovals) of the
Islamic prophet Muhammad. But in Russian and in English the same word can
also mean an encouraged, commendable deed of a Muslim. Therefore, two con-
cepts were introduced into the Islam Thesaurus, each with own set of text entries
and relations.,

The Islam terminology contains many terms that are not understandable to
other people, therefore many concepts contain some explanation in their names
in form of additional labesl, for example, JANAZAH (FUNERAL), KHUTBAH
(PREACHING), RIBA (USURY). These labels usually represent more general
non-islamic concepts.
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Currently, the Islam Thesaurus includes more than 5 thousand terms. It is
assumed that the Islam Thesaurus will be compatible with the published version
of the RuThes thesaurus, which will allow using this complex for processing a
wide range of texts, including news reports, specialized websites, posts in social
networks.

Keywords: thesaurus; islam; natural language processing.

TE3AYPYC IO UCJIAMY: PASBPABOTKA
N TEKYIIEE COCTOAHHUE

H.B. J/lykaweeuu, b.B. /[o6pos
HHUBIL MI'Y umenu M.B. Jlomonocosa, Mockea, Poccus
louk nat@mail.ru

B pabore npencrasnen Te3aypyc mo uciiaMy, KOTOPBI COACPKHUT IOHS-
THUS MICJIaMa | CBSI3aHHBIE C HUM MOHSTHS OOIIECTBCHHON KU3HU. Te3aypyc co-
JEPKUT OoJiee MATU THICSY TEPMUHOB. Te3aypyc co37aH Mo MOJIENH Te3aypyca
PyTe3 kak pecypc aJisi aBTOMaTHYECKOH 00pabOTKH TEKCTOB M MOATOMY MOXKET
TIPUMEHSATHCS I KOHTEHT-aHaJIN3a TEKCTOB, aBTOMaTHYECKON KJIacCU(HUKALIIH
TekcToB  Ap. IIpennonaraercs, uro Tezaypyc 1o nciamy OyAeT COBMECTHM C
oImyONMKOBaHHON Bepcuer Tezaypyca PyTes, 9TO MO3BOIUT MPUMEHSTH 3TOT
KOMIIEKC JUT1 0OpabOTKH MIMPOKOTO KPyra TEKCTOB, BKIFOUasi HOBOCTHBIE CO-
O6H.ICHI/I$[, CIICIHUAJTU3UPOBAHHBIC CaﬁTLI, IIOCThI B CONUAJIBHBIX CCTAX.

KiroueBble cjioBa: Te3aypyc, HCIaM, aBTOMaTH4eckas 00paboTKa TEKCTOB.

1. Beenenue

Jnst pa3sHOOOpa3HBIX MPHUIOKEHUIH aBTOMAaTUYECKOH 00paboTKH
TEKCTOB MOTYT OBITh OKa3aThCsl MOJE3HBIMU TaK Ha3bIBaeMbIC TE3ay-
pychl, (hopMann30BaHHBIE PECYPCHI IS OTMMCAHUS OTHOIICHUH MEX-
Ty CJIOBaMH sI3bIKa W/WIIM TEPMUHAMU TpeaMeTHON obmactu. OgHuM
13 U3BECTHBIX Te3aypycos sBiseTcs Tezaypyc WordNet (Fellbaum,
1998). Tezaypycel Tuna WordNet co3maroTcst v i1l MHOTUX JIPYTHUX
a3bIKOB. [l pycckoro s3plka umeercs tesaypyc PyTes (Jlykamesuy
2011, Loukachevitch et al., 2014), koTopbIii TaKkXe TPUMEHSIICS B pa3-
JUYHBIX MPUIOKEHUSIX aBTOMATUYECKOM 0OpabOTKM TEKCTOB U HH-
(hopMaIMOHHOTO TTOUCKA.

Mopnenu npencraBinenus nHpopmanuu B Te3aypycax WordNet
u PyTe3 noxoxu. B Hacrosiee BpeMs Ha ocHOBe Te3aypyca PyTes
co3nan Te3aypyc tuna WordNet mist pycckoro s3bika (RuWordNet)
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(Loukachevitch et al, 2016). Ho BMecTe ¢ TeM UMEIOTCS U CYIIECTBEH-
Hele ornuus: PyTes Gombiue mpucnocoGuien 11st mpeacTaBieHus pas-
JUYHBIX CJIOBOCOYETAHHH, TEPMHHOB MpenMeTHoW obmactu. OH uc-
XOJTHO COICP)KUT B ce0€ HE TOJILKO JIEKCUKY JIUTEPATyPHOTO PYCCKOTO
SI3bIKA, HO M TEPMHHBI TaK Ha3bIBAEMOM OOILECTBEHHO-IOIUTUYECKON
obnactu (Loukachevitch, Dobrov, 2015).

B cBoeit monenu npencrasienus 3Hannid PyTe3 ydurteiBaeT Tpa-
U0 WH()OPMAIMOHHO-TIONCKOBBIX TezaypycoB (ISO 2788-1986,
739.19), onuceIBalONIMX TEPMHHOJIOTHIO TIPEIMETHBIX 001acTel JIst
HYKJ] HHIEKCUPOBAaHUS JOKYMEHTOB B MH(POPMALIMOHHO-TIOMCKOBBIX
cucreMax. Ha ocHoBe Moznenu nipencrasnenus 3Hannid PyTe3 co3manbl
PSI TEPMHUHOJIOTUYECKUX PECYpPCOB B HECKOJBKHUX PA3HBIX MPEIAMET-
HBIX 00J1aCTAX, KOTOPbIE UCMONb3YIOTCA B 3aJjauaXx MHPOPMALMOHHO-
ro MOoKMCcKa U aBTOMaTHYECKOM 00pabOTKU TEKCTOB, BKJIIOYAsi OHTOJIO-
THIO TI0 €CTECTBEHHBIM HaykaM U TexHosorusM OEHT ([{oOpos u ap.,
2008), onTosorH0 B oOnactu aBuanuu ABuaoHTONOTHS ([JJoOpoB 1
ap., 2004), tezaypyc B 6ankoBckoi oomactu (Nokel, Loukachevitch,
2016).

PyTe3 B pamkax cBoero oOIIecTBEHHO-MOIUTHYECKOTO OJIOKa CO-
JIEPKHUT 3HAYUMBI HAOOp TEPMHHOB, CBS3aHHBIX C PA3IMYHBIMH MU-
POBBIMH PEJIUTHSIMHU, TIOCKOJIBKY OHU MPEACTABIISIIOT HEOThEMIIEMYIO
YacTh JKU3HU COBPEMEHHOro ob1ecTBa. B nannoii pabote MbI paccma-
TpUBaeM IpolLenypy coznanus Te3aypyca o uciaMmy Ha OCHOBE MOJIe-
JIM IIpeNICTaBIeHNs 3HaHul Te3aypyca PyTes. Takoli Te3aypyc MOKHO
OyZeT UCII0JB30BaTh B ABTOMATHYECKOI 00pabOTKe TEKCTOB, COBMECT-
Ho ¢ Te3aypycoM PyTes. Co3naBaemblil Te3aypyc JOJKEH OXBAaThIBaTh
HIMPOKHUHA KPYT TEPMHUHOJIOTUN ONMCHIBAIOIINI OCHOBHBIE TTOJIOKECHHS
rcjaama, UCIaMCcKoe paBo M 00bIYau, u ap.

UYro Kacaercs pecypcoB, CBA3aHHBIX C UCIAMOM, TO MOXHO HalTH
cepuio paboT, CBA3aHHBIX C CO3JaHHEM OHTOJIOTHH 3HAHUH B HCIame
(Islamic knowledge ontology), co3naBaemoli B YHuBepcuTeTe Manaii-
3un (Saad et al. 2010-2016). B mocnenneii pabore (Weaam and Saad,
2016) uccneayroTcst METOJIbI U3BICUEHUSI OHTOJIOTHU U3 TekcTa Ko-
paHa. B yacTHOCTH, U3BIIEKAIOTCS TPYIIIBI CYILIECTBUTEIbHBIX, (PUIIb-
TPYIOTCSA C YY€TOM HX YAaCTOTHOCTH B TEKCTE, Jajie€ MPUMEHSIOTCS
11a0JIOHBI JUIs U3BJICUEHUs OTHOIIEHNH. B Hameit pabore Mcnamcknit
Te3aypyc CO3/aeTcsi U3 OOJBIIOrO KOJIMYECTBA PAa3HBIX PECYpCOB, U
Ledb €ro HE TOJIbKO BKJIIOYHMTH Ba)KHBIC MOHSITHS, YIIOMUHAeMble B
Kopane n apyrux peinuruo3HbIX HCIAMCKUX TEKCTaX, HO M OMHUCATh
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B3aMOCBSI3U C IPYTUMH PEIIUTUSMU, KOH(DIUKTHBIE BOTIPOCHI, O0bIYaH
MyCyJIbMaH (HampuMmep, OAekaa), T.e. Mbl paboTaeM CO 3HAUYUTEIILHO
OOJIBIIUM COLIMO-KYJIBTYPHBIM KOHTEKCTOM M C Pa3sHOOOpa3HBIMU HC-
TOYHUKAMH.

2. Tezaypyc PyTe3

Tezaypyc PyTe3 npeacraBiseT co00i JIMHTBUCTHYCCKYIO OHTO-
JIOTHIO, T.€. OHTOJIOTHIO, TIOHATHUSI KOTOPOH ONMUPAIOTCS HA 3HAYCHUS
CYLIECTBYIOUIMX B f3bIKE CJIOB U BblpakeHHH. Kaxmoe monsTHe oH-
TOJIOTMM MMEET YHHMKaJIbHOE U OAHO3HauHoe uMmsa. Kaxnoe nonstue
OHTOJIOTHH CBSI3aHO C HAOOPOM CJIOB M BBIPAYKEHHIA, TOCPEICTBOM KO-
TOPBIX JAaHHOE TOHSTHE MOXET BBIPAXKATHCA B TEKCTE — TEKCTOBBIC
BXOJIbI TIOHSTHSL.

Habop TekcTOBBIX BXOJIOB MOHATHS MOXKET BKIIIOYaTh COOCTBEHHO
CHHOHUMBI, CJIOBA Pa3HBIX YacTel peun (Tak Ha3bIBa€MBbIC JCPUBATHI),
YCTOWYMBEIE CIIOBOCOYETAHUS U JPYTHE TUIIBI BBIPAKCHHIA.

B te3aypyce PyTe3 umeercs 4yeTbipe OCHOBHBIX THIA OTHOIIEHUA.

[lepBblii TUII OTHOLIEHHI — POJXOBHAOBOE OTHOLICHME HUJICE-
éblule, TIPEACTABISCT COOOW OTHOMICHHE KIIACC-TIOAKIIACC, 00IamaeT
CBOMCTBaMU TPaH3UTHBHOCTH W HACIICJOBaAHMUSI.

BTopoii Tum oTHOIIEHNI — OTHONIEHNE Yacmb-yenoe. VIcronb3y-
€TCs He TOJIBKO JUIs ONMHUCAaHUs (PU3MUECKUX YacTel, HO U JJIsl APYTUX
BHYTPEHHHX CYIIHOCTEH MOHATHUS, TAKUX KAK CBOMCTBA WM POJIU JJIS
cuTyanuii. BaxkHbIM yCIIOBHEM MPU YCTAaHOBJIEHUH 3TOTO OTHOIICHHUS
SIBIIICTCS TO, YTO MOHATHUS-YACTU JOJIKHBI OBITH JKECTKO CBSA3AaHbI CO
CBOUM LIE€JIBIM, TO €CTh Ka)Ibli MpPUMEP MOHATHUSI-4aCTH JOJIKEH B
TE€UEHHE BCET0 BPEMEHH CBOETO CYIIECTBOBAHUS SIBISTHCS YACThIO
JUTSI TIOHSITUSI-IIENIOTO, ¥ HE OTHOCUTHCS K YeMy-JIH00 apyroMy. B aTux
YCIOBHSIX y/IAa€TCs BBIMOJIHUTH CBOMCTBO TPAH3UTUBHOCTH BBEJCHHO-
ro TakuM 00pa30M OTHOILIEHUS Yacmb-yenoe, YTO OYCHb BaKHO JUIS
ABTOMAaTHYECKOTO BBIBOJIa B MPOIIECCE aBTOMATHYECKOW 0OpabOTKH
TEKCTOB.

Eme oguH THUIT OTHOULIEHHUS, Ha3bIBAEMOI'O HECMMMETPHYHOM ac-
couuanmen acy, — acy,, CBSI3bIBACT ABA MOHATU, KOTOPBIE HE MOTYT
OBITH CBSI3aHBI BBIIIIE PACCMOTPEHHBIMHU OTHOIIICHHUSIMU, HO KOT/Ia OJTHO
13 KOTOPBIX HE CYIIECTBOBAJIO OBl O€3 CyIIeCTBOBAHUS APYTOTO.

[Tocnegnuii TUM OTHOLIEHUH — CAMMETPHUYHAS aCCOUUALNS acy
CBSI3bIBACT, HAIIPUMEP, MMOHATHUS, OUCHb OJU3KHE 10 CMBICTY, HO KOTO-
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pbie pa3pabOTUMKK HE PENIMIIMCh COSUHUTH B OJTHO MOHSTHE (TIpell-
CUHOHHUMHS).

Taxum oOpa3omM, cucTeMa OTHOIIEHHH Te3aypyca PyTes onmchiBa-
eT HanooJiee CYIIECTBEHHBIE OTHOLICHHS TIOHATHH.

3. Coznanue Ucaamckoro Tezaypyca

OcCHOBHBIMH dTarniamu co3naHus Tezaypyca B o0iacTy uciiama (Jia-
nee Teszaypyc) SBISIOTCS CIIEAYIONINE:

® BBIIBUTH Ba)KHOE MOHATHE, UMEIOIIEE OTHOLICHHUE K UCIaMy WU
MyCyJbMaHaM, BKJIIOYasl TIOHSATHUS, COOTBETCTBYIOIIME OObIYasM My-
CyJIbMaH, KOHKPETHBIX CBSTBHIHb UCIIaMa, Pa3InYHbIC UCITAMCKHE Opra-
HU3aIUH, a TaKKe 0OIINe OHATHUS PETUTHO3HOW JKU3HHU, HAXO/IAIIHIE
CBOIO KOHKPETH3ALMIO B UCJIaMe, OIM3KUE MOHATHS JPYTUX PETUTHH,

® BBECTH €r0 B Te€3aypyc, 0003HAUMB OJTHO3HAYHBIM UMEHEM,

® CHaOAUTH OHATHE, Pa3HOOOPA3HBIMU CHHOHUMHYHBIMU TEKCTO-
BBIMH BXOJIJaMH, KOTOPBIMH JTAHHOE TIOHSTHE MOXKET BBIPAKATHCS B
TEKCTeE,

® OMKCaTh OTHOILIEHHS BBEACHHOTO MOHATHS C YK€ CYIIECTBYIOIIN-
MU B T€3aypyC MOHATHIMHU.

Puc. 1 mokaspiBaeT skpaHHyI0 (OpMY, B KOTOPO BBEJICHO TIOHSTHE
Ilpopox Myxammeo (cneBa BBepXy), hopMa CHU3Y ClipaBa MOKa3bIBACT

Puc 1. Dxpannas ¢popma npeacraBienus noHsatus [Ipopox Myxammen
B Tezaypyce uciama
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TEKCTOBbIE BBIPAKEHUS, KOTOPHIMU OOBIYHO YHNOMHUHAIOT [Ipopoka B
TekcTe. CBEpXy BJIEBO yKa3aHbl OTHOLIEHHE MPOpoka Myxammeoa c
JIPYTMMH NOHATUAMU. B yacTHOCTH, Kypcop CTOUT Ha NOHATUU Kopan.
OTHoOWIEHNE accoy, 03HAYaeT, YTO CyllecTBOBaHUE KopaHna CBSI3aHO
¢ cymiectBoBanueM Ilpopoxa Myxammeoa. Dopma cHU3Y cIipaBa Io-
Ka3bIBa€T TEKCTOBBIE BBIPAXKEHUs, KOTOPbIMU Ha3biBaeTcss KopaH B
TEKCTax.

3.1. Hcmounuku ona cozoanusa Tezaypyca

VIcTOYHMKOM HOBBIX MOHSATHI M TEKCTOBBIX BBIPKEHH /ISl BBOJA
B Te3aypyc ciy X uiu:

e Marepuasbl uciaMmckux caiitoB (http://rosmuslim.ru/?lang=ru,
http://www.islamnews.ru/, http://golosislama.com/?all=1, http://islam-
civil.ru/, http://islamreview.ru/, http://islam-news.ru/ u ap.)

e Tezaypyc penuruosenenus MHNOH PAH

o Amu-3anme A. Mcnamckuil SHIUKIOTIEAMYECKUN CIOBaph. — M. :
Amncap, 2007.

® aHAJIN3 PA3IMYHBIX CTPAHUI] MHTEPHETA, COLMAIBHBIX ceTel, 00-
CYX/IAIOIINX UCIIaM.

Ha marepuane maHHBIX HCTOYHHKOB ObLTa CO3/aH TEKCTOBBIM KOP-
yC, U3 KOTOPOTO OBLIIM W3BJICYCHBI OT/ICIIBHBIC CIIOBA M CIIOBOCOYETA-
HUSI COBMECTHO C YaCTOTHOCTSIMH HX yIOTPeOJIeHHs B KOpITyCe.

3.2. Ilpunyunst 6600a nonamuii

Martepuansl 3TUX CalTOB aHAIM3UPOBAIUCH KaK HKCIEPTHBIM IIy-
TEM, TaK ¥ aBTOMAaTHYECKH: U3 HUX OBUTM W3BIICYCHBI CIIOBA U CIIO-
BOCOYETaHUS, YIOPSIOUEHBI 110 MEPE CHIXKEHUS! YACTOTHOCTH, U ITH
CIMCKH aHAIM3UPOBAIIUCH SKCIIEPTaMU JIJIsl BBOJA B T€3aypycC.

Ecnu nonsitue ObIIO CBA3aHO C MHOTO3HAYHBIM CJIOBOM, TO MOT-
na OBITh BRIOpaHA O/IHA W3 CIEAYIONHMX (HOpM BHIOOPA OJHO3HAYHOTO
UMEHH MOHSTHS:

® [IOSICHEHHE B CKOOKAX HJIU

® MHOT'OCJIOBHBIM OZJHO3HAYHBIN CHHOHUM.

Hanpumep, ciioBo cynHa MMeeT B ciaMe J1Ba 3HAYCHUSI:

CynHa 1. — MyCyJIbMaHCKOE CBSILEHHOE NpPEeJaHue, U3Jlararolee
npuMepsl xKu3Hu uciamckoro Ilpopoka Myxammana kak oOpasel u
PYKOBOJICTBO JJIsl BCEH MYyCYJIBMAaHCKOM OOIIMHBI (YMMBI) U KaX/I0TO
MyCyJIbMaHUHA
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Puc 2. IIpencraBiieHne 3Ha4CHUH CIIOBA CYHHA

CyHHa 2 o3HauaeT MPOCTO XKeJaTelbHbIe, COOTBETCTBYIOIINE
Cynne 1 nocrynku.

B pesynbTare ObUTHM BBEICHBI J1BA TIOHSATHS:

e - CYHHA TIPOPOKA c TekcTOBBIMU BXOAAMH: CYHHA, CYHHU-
yecKutl, MyCyIbMaHcKoe CesujeHHoe npedanue, CYHHA NPOPoKa, CYHHA
MYXammaoad, CyHHa MyXammeod, npeducmas CyHHa 1

e - XXEJIATEJIbBHOE JEVCTBUE B UCJIAME ¢ TeKCTOBBIME
BXOJIAMHU: CYHHA, JicelamenbHoe Oelicmeue 8 uciame.

Takum o6pa3zom, B JaHHOM ciydae ObUTH CO37aHbl IMEHA MMOHSATHH
B (hopMe OJTHO3HAYHBIX CIIOBOCOYETAHHIH.

Mesxy co0oif 3TH JBa MOHSTHS CBSI3aHBI OTHOIIIEHUEM 3aBHICH-
moct. [oustie XXEJIATEJIBHOE JEMCTBUE B UCJIAME (1o
omnpenenenunto) 3aBucut ot nousituss CYHHA ITPOPOKA (puc. 2).

B xadectBe Apyroro npumepa MHOTO3HAYHOT'O CIIOBA B HClIaMe
MO>KHO MPHUBECTH CIIOBO Xu0XCpa, KOTOPOE UMEET 10 KpalHel mepe
Tpu 3HaYeHH. J{J1s1 X 0003HAYCHHS OBLIIM BBEIICHBI TPH TIOHSTHS:

o XNJIP)KPA ITPOPOKA MYXAMME/IA ¢ TeKkCTOBBIMHU BXOAa-
MH: Xuodcpa npopoxa Myxammeoa, xuoxcpa, 61a20Cci06eHHAs XUO-
aicpa (puc. 3), .

e MYCVYJIbMAHCKHWU KAJIEH/IAPH ¢ TeKCTOBBIMH BXOJIaMH:
MYCYTbMAHCKULL KANeHOAPb, UCTAMCKUL KALEHOAPb, MYCYIbMAHCKULL
JIYHHBLU KAIeHOApb, UCIAMCKULL IVHHBIU KANeHOAapb, JIYHHAS XUOHCPA,
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Puc. 3. Hpe)ICTaBJ'ICHI/IC OJTHOI'O 13 3HAYCHUH CII0Ba xuc)ofcpa
KaxKk Mych'H)MaHCKI/Iﬁ KaJICHAapb

apabckuil IyHHLLL KATeHOapb, XUOXNCPA, KALEHOAPb XUONCPHL, NO XUO-
aicpe, 200 XUOIHCPbL,

e MYXAJIKUPCTBO (1.e. nepecenenre MycyJibMaH U3 HEHCIIaM-
CKOM CTpaHbl B UCIIAMCKYIO CTPaHy) ¢ TEKCTOBBIMU BXOJIAMH: MYXa0-
ACUPCMBO, XUOACPA, MACCOBOE Nepecenenue MyCyIbMaH, CO8epuLums
XUOHCPY, COBEPUAMb XUONCD) .

[TockonbKy HcIaM COAEPKHUT MHOTO TEPMUHOB, KOTOpPBIE HE IO-
HSATHBI IPYTUM JIFOSIM, YaCTh UMEH COOTBETCTBYIOIIMX MMOHATHH, (op-
MHUPOBAIOCH C KPATKUM TIOSICHEHHEM HETIOCPEACTBEHHO B MMEHH TI0-
Hartus, Harpumep, [DKAHA3A (HOXOPOHHBIﬁ OBPAl), XYTBA
(ITPOIIOBE/Ib), AYA (MOJIMTBA), MAXP (ITOJAPOK), PUBA
(POCTOBIIMYECTBO) u 1.1. Bunxo, 4To KpaTkoe NOsSICHEHUE Mpe/I-
CTaBIISIET COOOI MPOCTO POAOBOE TOHATHE, KOTOPOE Y)KE MOHATHO HE
TOJILKO MYCYJIbMaHaM.

Jnst kaxaoro noHATHS HaOUPArOTCs pa3HOOOpa3HbIE BAPUAHTHI
€ro BBIPaKEHUS B TEKCTE, BKIIIOYAsl OTJCNIbHBIE CJIOBA Pa3HbIX YacTe
pedn, a TakkKe CJIOBOCOYECTAHUSI.

Hanpuwmep, nonsituro KOPAH conocTasiieHs! clieayromue TeKCTo-
BbI€ BXOJIbl: KOPAH, KOPAHUYECKUlU, CEAUJeHHas KHU2ad UCIaMd, C6s-
WeHHAs KHU2A MYCYIbMAH, MYyOpblL KOPAH.

[Torarne IIMMT umeer Takue TEKCTOBBIE BXOMBI: MMOCIEA0BATED
[IMK3Ma, TIPUBEPIKEHET! IMH3Ma, paduanT, paduInuTKa, IIUT, ITAATKA.
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MHorue NoHsITHS MOTYT BKJIIOYaTh TEKCTOBBIE BXOJblI KaK BbIpa-
YKEHHbIE Ha OOIIETUTEPATYPHOM PYCCKOM SI3bIKE, TaK U CIIELUAIbHBIH
uciaamMckue TepMHHBI. Hampumep, TEKCTOBBIE BXOABI AJIsi TOHATHS
MYCYJIBMAHCKHI OBP$1J] OBPE3AHUS: MYCYJIBMaHCKUH 00-
psan obpesanus, oOpsia oOpe3aHust B uciame, oOpsii oOpe3aHust y My-
CyJbMaH, CyHHAT, XaTHa, XUTaH.

3.3. Oxeéam nonamuit Tezaypyca

B pesynbrare paboThl B Te3aypyc ObUTH BBEIEHBI CIEAYIOIINE
TUTIBI TOHATUH U KOHKPETHBIC CYITHOCTH:

— OCHOBHBIE MOHATHS, JorMaThl ucnama (XAJIUC, TIOKJIOHEHHWE
AJUIAXY, UJIKTUXA, XUJKPA, KUAMAT (CYJAHbBIU
JEHB),HADC (B3I'0);

— kynbTOBbIE 37aHus B uciame (MEUETH AJIb-AKCA, MEUETD
ITPOPOKA..); .

— kyasToBble npeamersl (HEPHBIMM KAMEHB KAABBI, XPA-
MOBAS I'OPA, CTEHA TIJTAYA);

— JelicTBUs MycyibMaH B paMkax noknoHenns (HAMA3J, PAKAT,
TAXAPAT (OMOBEHMUE), HA®WJIb (HAMA3), JLKAHA3A-HA-
MA3)

— pasnuunbie BetBH ncaama (XAHADGUTCKUM MA3XAB, MA-
JIMKUTCKU MA3XAB) (puc. 4);

CFaisasrod ni sl Pi
JEM.M. .
| [ vmsoon
| |lcvmmn nropoa
| [ewmataa
| o
|| bEwmnan o 0T oCnos
i_mmm
: |
| Py '
| L1 Temsronnsi peon = I I
.3n: ety | [MBorocnosnc- neasseas wxona § asl)
i""“‘“ n MCIAMCEAR NPABORAN LIKOFA
i SA St | e nisicnon waTPABNRIN “
‘_ U s || HE MAMCKDE TEYESHE mmey
Al
T T
| e
Hmamary. LATMABIECKN
cecas || [ RATIRARNEHHE B HCNAME
1; [T — | DL |
I Zwgur
- e — =

Puc 4. IIpeacraBneHue TeueHU B CYHHU3ME
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— mycynabManckoe npaso (IIIAPUAT, INAPUATCKUHN CVY]I,
BAKY®HAS COBCTBEHHOCTD);

— cypst KOPAHA (CYPA AJIb-OATUXA, CYPA AJIb-BA-
KAPA);

— penuruozHas nmureparypa (CBOPHUK XAJIMCOB, ...);

— M3BECTHBIE JyXOBHbIE M BOCHHBIE nepsl ucnama (ABY BAKP
AJIb-BAT JTAJIU, MYJIJIA OMAP, ABY BAKP (ITPABEIHBIN XA-
JIN®), T'TOJIEH, PETXVYIUIAX);

— MycynbMaHCcKu# kaneHaaps u npasaauku (CAOAP (MECHL),
3VJIb-XUJI)KA, PABU AC-CAHU, HOYb PAT'AUB, HOYb MU-
PAJUK, IYHHBIM KAJIEH/IAPB);

— 3anpetHsie aeicTBus B uciame (3UHA (ITPEJIIOBOIEAHUE),
PUBA (POCTOBIIMYECTBO), 3AIIPET HA YIIOTPEBJIEHUE
CBUHUMHEL..) (Puc. 5); .

— ucnamckue ¢unancel (MCJIIAMCKHNU BAHK, MCIIAMCKOE
OKHO, MYIIAPAKA (ITPOEKTHOE ®UUHAHCHUPOBAHMUE);

— M3BECTHBIE [lyXOBHbIE M BOCHHBIE uaephl ucnama (ABY BAKP
AJIb-BAT AN, MYJIJIA OMAP, ABY BAKP (ITPABEJHBIN
XAJIN®), TTOJIEH, PETXVYIUIAX);

— MycyJIbMaHCKu# Kanenaaps u npazaauku (CADOAP (MECALD),
3VIJIb-XUJIKA, PABU AC-CAHU, HOYb PAT'AUB, HOYb MU-
PAJUK, IVHHBIM KAJIEH/IAPB);

Flagminu o curceweues Fpar T TRRCTON |

i =i =
| I [
i
Tama o peinl ] - J W emsctoms mmcey Py
(M ARIKDr DAL MO0 2ANPETOM o IATPELLIEHO ECTh MYCY
| ARMOT £ HBIE HATIHTI THAL SATPET MCFLAMCKHE TINLLLEBME JANPETH 5
J MaanesT ameoro mme swanum o8 | P T Py
I |aaneer anoronn wamery || | HILEBLE SANPETH B BCIAME T
| laaneer wa ansonone Masnm
AATIPET A ATICONRIIRHBIE HANNTION =] il
B Crcraet
|

Puc. 5. [IpencraBnenue NUIIEBBIX 3alIPETOB B UCIAME
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— penuruo3Has arpudytuka (I[IOJIYMECSHL] COU3BE3I[OI>'I);

— BuJIbI MycynbManckoi oxexasl (HUKAB, ABAVIS, BY PKUHN);

— MmycyasmaHckoe obpazosanne (MCJIAMCKUM YHUBEPCH-
TET);

— ucnamckue opranuzaiuu u oonpael (COBET MY®THUEB POC-
CUH, OPTAHU3ZALIMA UCIIAMCKOI'O COTPYAHUYECTBA,
TAPUKAT);

— 00001Iar0IIKE MOHATHSA, KOTOPBIE CYIECTBYIOT B Pa3HBIX PEJIU-
rusix (PEJIMTMO3HAS OBILIWHA, PEJIMTMO3HBIU CY /[, MO-
JIMTBEHHOE IIOMEIIEHUE); KOHQIUKT ¢ ApYyIrUMU PEIUTHIMH
(KUBEPJUKM XA, KUBEPXAJIMDAT, PEJIMTUO3HASA JUC-
KPUMUWHALINA) (puc. 6);

— TMOHATHSA W KOHKPETHBIE CYIIHOCTH, BOBJICYEHHBIE B TEKYLIUE
koHmukThl (BAIIIAP ACAl, CUPUMCKUU KYPIAMCTAH, CBO-
BOJJHAS APMUSA CUPUH, TIEHIMEPT A, IHABMXA (BOEHU-
3MPOBAHHOE ®OPMHNPOBAHMUE));

— pasnuunbie Hananenus (I'POMUTH KIIAJABUIIE, OCKBEP-
HEHUE XPAMA, OCKBEPHEHUE PEJIMT'MO3HbLIX YYBCTB,
OCKBEPHEHUE MEYETN);

— o0psiner (OBPAL OBPE3AHNM A, HA3P KYPEAH (KEPTBO-
[MPUHOIIEHMUE), "KEPTBEHHOE XXMBOTHOE, [TAJJOMHUNYE-
CTBO K MOI'MJIAM, TAHEL] JEPBUIIIA);

E
;

PEMEANSIIHAR WRECFIHR

RELBGIOFG DISCRBGHAT IO |
Pawrp

T el Bl Il

m— et ——m——
LTI 1T I

TOMEHIA WA BEFYIOILILS " i TOHEHINA MYCYTMAN b Metuary
| FLHEHPASMAMILA L BEFYION TOHEHIA HA ICIAM

 FIMCHPASLIMIL AL IHE TPASILAR [0 P —J TEHEEHIHA HA MYCYNBMAN P
FINCKPSMAMIALIICE T KOS COHOILATID ssssms ||| HCHPHBHALINA B GTHOWIEHIN MYy CY ST
FHCHPASMMHALDIA 10 PEARTIOEHSH N Hasnmy ||| AMCHPMBAIIALING MOYCHIGMAMN

[FIMCHPIMANHALIN 110 PEARTIOEHOMY s | || FANCHPASIHALINA MYCYTIEMAHOK s

T s HYCHTIMAHCHOND H
Flapeinu & ercres | Fpa P TRCTON |

Puc. 6. [IpencraBneHue BUI0B PETUTHO3HON TUCKPUMUHALIII
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— HOJUTUYECKOE YCTPOMCTBO CTpaH ¢ npeodiaaHueM uciama

— otHowenne Kk uciaamy (MCJIIAMO®OBUA, AHTUNCIIA-
MU3M);

— reorpadusi peTHOHOB C MPEUMYIIECTBEHHBIM HCIAMCKHM Hace-
nenueM (BEHJDKAH (ITPOBUHI M), KA3BUH (ITPOBUHILIMA)

4. 3akjarouenue

B pabote npeacrasnen Tezaypyc 1o uciaamy, KOTOPBIH COASPKHUT
MOHATHUSA UCJIaMa U CBA3aHHBIE C HUM IOHATHUS OOIIECTBEHHOH KU3HU.
Tezaypyc comepxut 6osee 5 Thicay TepMHHOB. Te3aypyc co3faH Mo
Moenu tezaypyca PyTes kak pecypc a1 aBTOMaTHYeCKOH 00paboTKH
TEKCTOB U MO3TOMY MOXKET MPUMEHSTHCS ISl KOHTEHT-aHaIn3a TeK-
CTOB, aBTOMaTHUYECKON KIIaCCU(PUKALUU TEKCTOB U JIp.

[Ipenmonaraercs, yto Te3aypyc no uciamy OyJIeT COBMECTUM C
ormyOMMKOBaHHOW Bepcueil Te3aypyca PyTes, uro mo3BoiauT mpume-
HATB 3TOT KOMILIEKC JUTsl 00pabOTKH IIMPOKOTO KPyTra TEKCTOB, BKITIO-
Yasi HOBOCTHbIE COOOIIEHHUS, CEINATN3UPOBAHHbIE CAlTBhI, TIOCTHI B
COLMANIBHBIX CETAX. DTU Te3aypycChl YK€ MPUMEHSIIUCh COBMECTHO B
KOMOMHAIIMHN CO CTAaTUCTUYCCKUMHU TEMATHYECKUMHU MOJCISIMU IS
KOHTEHT-aHaln3a HoBOCcTHOTO calita (Loukachevitch et al., 2017).

Baaronapaocrts
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YK 81°32

AUTOMATED ANALYSIS OF NATURAL LANGUAGE
QUESTION-ANSWER TEXTS IN THE E-TESTING SYSTEM

N. Prokopiev, D. Suleymanov
Institute of Applied Semiotics of the Academy of Sciences

of Tatarstan Republic Kazan, Russia
dvdt.slt@gmail.com

Automated knowledge control with usage of electronic testing is an important
course of action in education in modern digital age. Usually an implementation of
this kind of knowledge control involves tests with multiple choice questions, but
according to analysis of works (Solovyev, 2011), (Klimov, 2013), (Cherepanova,
2013) it is evident that open-ended question testing with answers in natural lan-
guage texts still remains weakly developed. This type of electronic testing would
be especially useful in application to humanities and language disciplines educa-
tion, because classic multiple choice tests results often don’t offer a full vision
on student’s knowledge level. For the main natural language processing model
in answer processor we suggest a model presented in (Suleymanov, 2000). An
prototype of the system of electronic testing is presented. The system consists of
four components: ontology assistant for creating and editing of domain knowl-
edge bases, question generator providing automated approach to generation of
questions, test constructor for building of branching probability-based tests, and
examiner, the main component for examination and results analysis. The system
is expected to be used for obtaining of experimental data for in-depth analysis
and further development of used algorithms and models.

Keywords: natural language processing, e-learning, question-answer system.

ABTOMATU3UPOBAHHBIN AHAJIN3 ECTECTBEHHO-
A3BIKOBBIX BOITPOCHO-OTBETHBIX TEKCTOB B CUCTEME
SJIEKTPOHHOTI'O TECTUPOBAHMUA

H. IIpokonwses, /I.ILl. Cyneiimanos
Hucmumym npuxiaonoti cemuomuxu Axademuu Hayx
Pecnybnuxku Tamapcman, Kazanw, Poccus
dvdt.slt@gmail.com

ABTOMaTU3HPOBaHHBII KOHTPOJIb 3HAHUIT 00YYAIOIINXCS C UCIIONB30BAaHUEM
3JIEKTPOHHOT'O TECTUPOBAHMS SBJISCTCS BaXKHBIM IPHKJIAIHBIM HAIIPABICHUCM B
00pa3oBaHNK B COBPEMEHHYIO MH(OPMAIMOHHYIO 3py. OOBIMHO Ui peann3a-
LM TAKOTO KOHTPOJIS 3HAHWH MCHONIB3YIOTCS BOMPOCHI C BAPHAHTAMHU OTBETA,
OJTHAKO BCE €Ille MAION3yUYeHHBIM, COTIIacHO aHanm3y padboT (Comosses, 2011),
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(Kmnmos, 2013), (UepemmranoBa, 2013) B 3T0# Hay4HOW 00NacTH, OCTaeTCA Ha-
MIPaBICHHE aBTOMATH3alUU MPOBEPKU BOIPOCOB C OTKPBHITHIM, €CTECTBEHHO-
A3BIKOBBIM OTBETOM. Takoro poja TECTHPOBAaHHE MMEET CBOE NPHMEHEHHUE, B
0COOCHHOCTH B TYMaHHMTAapHBIX U SI3BIKOBBIX yUCOHBIX NUCLUILIMHAX, TIE pe-
3yJIBTaTHI TECTOB 110 BONPOCAM C BAPHAHTAMH OTBETA 3a4aCTyI0 HE JAIOT ITOJTHOH
KapTHHBI 00 ypOBHE 3HaHWH oOydaromierocs. B kauecTBe OCHOBHON MOJETH TIPH
peanu3any Moy pa3dopa OTBETOB MPEIAracTCsl HCIOIb30BaTh TEOPETHIE-
CKYyIO MOJIelb, IpeIcTaBleHHYIO B padote (Cyneiimanos, 2000). B cratse mpen-
CTaBJICH MPOTOTUI CHCTEMBI JIEKTPOHHOTO TeCTUpOBaHUs. CHCTEMa COCTOHT
13 4 KOMIIOHEHTOB: PEJAKTOP OHTOJIOTHH ISl CO3AAHMS U PEAAKTHPOBaHUA 6a3
3HaHUI TPEeIMETHONW 00JIaCTH, TEHEPaTOp BOIIPOCOB, MPEIOCTABISIONINI aBTO-
MaTH3aIHI0 CO3JaHUs BOIIPOCOB, PEAAKTOP TECTOB ISl CO3/IaHUSI BEPOSTHOCT-
HBIX BETBSIIUXCS JIEKTPOHHBIX TECTOB, M 9K3aMEHATOP, IJIaBHBIII KOMIIOHEHT
JUTSL TIPOXOXKICHUS TECTUPOBAHUS M aHAIM3a pe3ynbTaroB. CHcTeMy Tpesona-
raeTcs UCIOIb30BaTh IS MOIyYSHHUs IKCIIEPUMEHTAIIBHBIX JAaHHBIX, TTy0OKOTO
UX aHaIN3a U JATbHEHIIEr0 pa3BUTHS HCIIOIb3yEMBIX AITOPUTMOB U MOJIEIIEH.

Kuarwuessble ciioBa: 06p360TKa €CTCCTBCHHOTI'O A3bIKa, 3JICKTPOHHOC O6p330-
BaHUEC, BOIPOCHO-OTBETHBLIC CUCTECMBI.

1. Onucanue mojaesu pa3dopa oTBera

OCHOBHBIM MCTOJOJIOTUYCCKUM IPHUHIUIIOM MOACIN ABJIACTCA
YTBEPXKJICHHUE O TOM, YTO 3aJJaHHBIH BOIPOC €CTECTBCHHBIM 00pa3zoM
OrpaHNM4YMBaCT KOHTCKCT OTBETA, KaK 11O MHOXXCCTBY BapHaHTOB OT-
BETA, TaK W MO CTpyKType. M3 3TOro nmpuHOMNa CIACAYIOT OPUHIIUIBI
peanu3anuy, 3aKI0Yalonuecs B BO3MOXKHOCTH BbIICTUTh U3 OTBETA
CCMAHTUYCCKHUE CTPYKTYPHBIC CAWMHUIIBI, HA30BEM HUX KOHUECITYJIbBI, U
3a1aTb KOHTCKCTHYIO I'paMMAaTUKy IPaBUJIIBHOTO OTBETA, KaK LECII0Y-
Ky KOHIIETITYJI, U COOTBETCTBEHHO, CBECTH 3a7ady CEMaHTHUYECKOTO
aHaJIM3a K KIACCHYECKOW 3a/iade CMHTaKcudeckoro paszbopa. Takum
00pa3omM, peamu3yeTcs MparMaTiIeCKu-OPUECHTHUPOBAHHBIA MOIX0]T K
aHANIM3y €CTECTBEHHOTO SI3bIKa, TO €CTh PEaIH3alusl aAIropuT™Ma pas-
00opa €CTeCTBEHHOTO 53bIKa, HE YHHBEPCAIBHOTO, a HANPAaBIEHHOTO
Ha PCUICHUC KOHerTHOﬁ 3aJladyd B YCJIOBHUAX BOIIPOCHO-OTBETHOI'O
koHTekcTa. CTpYKTypa MOJyJIsS pa3dopa npeacTaBieHa Ha puc. 1.

Jlexcrueckui mporeccop MoJiydaeT Ha BXOJ OTBET TECTUPYEMO-
o ¥ MOJIeJb COOTBETCTBHSI JIsl 33IaHHOTO BoImpoca. Mojenb cooT-
BETCTBUS TPEJCTABIISIET COOOW MEPEUUCIIEHUE COOTBETCTBUN MEXKILY
MCTOJIb3yeMbIMH B IIa0JOHE OTBETa KOHIENTYJIaMH (CTPYKTYPHBIMH
C,HI/IHI/IHaMI/I) U KOHKPETHBIMH CJIOBaAMH HJIM CJIOBOCOYCTAHUAMU U3
€CTECTBEHHOTO SI3bIKa, KOTOPHIE OKUAIOTCS] B OTBETE.
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BeiBoa
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rpamMmMaTiki

Puc. 1. CtpykTypa MOIyJs aHaJIN3a OTBETOB

s mpencTaBieHUs OTBETa B BHUJIE LEMTOYKH KOHIICTITYJ JICKCH-
YEeCKHI mpoleccop MPOU3BOAUT TOKEHU3AIMIO OTBETA COIVIACHO IO-
Jy4yeHHOH Mojieau cooTBeTcTBUsA. Ha BbIXone OH (GopMHUpYyeT KaHO-
HU3MPOBAHHOE MPEJCTABICHHE OTBETA, COJIEprKallee MpeaCTaBlICHHE
OTBETa B BHUJIC IIETTOYKH KOHIIENTYJ, MACCUB 3aIPEIICHHBIX JEKCEM H
MacCHB HEONPEAEICHHbIX JEKCEM.

Ha BX0J ceMaHTHYeCKOro MHTEpIIpeTaTopa NOCTYNaeT KaHOHU3H-
POBaHHOE MPE/ICTaBIEHNE U TPaMMaTHKa OTBETa Ha 3aJJaHHBII BOTIPOC.
I'pamMmMmaTika oTBETa MpPEICTABISET COOOM CHHTAaKCHYECKOE IEepPeBO,
y3J1aMU KOTOPOTO SBJISIOTCS KOHIIETITYJIbI, IEPEUNCIECHHBIE B MOJIEIH
COOTBETCTBHUA JIaHHOTO Bompoca. [l Kaxa0ro Tuia BOIPOCOB 3a-
JaeTcs CBOs rpammaruka. MHTeprpeTatop mpoBepsieT COOTBETCTBHE
[EMOYKH KOHIIECTITYJI TPAMMAaTHKE TPAaBUIBLHOTO OTBETAa W Ha BBHIXO-
ne Gopmupyer momHbIN BeKTOp cuTyaruu. [IpoBepka cooTBeTCTBUS
OTBETa rpaMMaTHKe MPOUCXOJUT MyTEM MOIBITKH 00X0/1a JaHHOTO
CHHTAKCHUYECKOT0 JIepeBa M0 y3JaM COTJIACHO KaHOHH3WPOBAHHOMY
npezacrasieHuo. Ecin 06xof 3aBepiaeTcst Ha KOHEYHOM Y3Je Jepe-
Ba, TO CYUTAETCS, YTO OTBET COOTBETCTBYET rpamMmatuke. [Ipu ob6xo-
Jle UTHOPHPYIOTCS HEOIpeIeieHHbIe KOHIENTY bl BekTop cutyanuu,
(dbopMupyemblii Ha BBIXO/E, CONEPKUT JaHHBIE O MPABHIBHOCTH OT-
BETa, O COOTBETCTBUHU €ro KOHTEKCTY BOIPOCA, O JUTMHE OTBETa, 00
WCIOJIb30BaHNNU 3alPEIIeHHbIX KOHLENTYJ, O MOAAJIBHOCTH OTBETA.
C nomo1Ib0 JaHHOTO BEKTOPa U MPOU3BOIUTCS JajbHEHIIas OlleHKa
OTBETA.
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2. CTpyKTYpa CHCTEMBbI

Jiis paboTHI MOTYTISl aHAJIHM3a €CTECTBEHHO-SI3bIKOBBIX OTBETOB He-
00XOMMBI HEKOTOPBIE METaJaHHbIE O BOIPOCAX, BKIIFOYAIOIIHE TpaM-
MaTHKH MPaBUIIbHBIX OTBETOB, MOJIEIN COOTBETCTBUS U Oa3bl 3HAHUM.
CoOTBETCTBEHHO, HEOOXOIMMbI KOMIIOHEHTBI, IO3BOJISIOIINE BHOCUTD
9TH MeTaJaHHbIe. ECTeCTBEHHO, BHECEHHE MHOXECTBA METaJaHHBIX
JUTSL KQKIIOTO BOIIPOCA SBISIETCS TPYAOEMKOHM M TpeOyeT aBTOMaTH3a-
uuu. [Toromy ObuTO pemieHo pa3paboTaTh CUCTEMY C BO3MOXKHOCTBIO
TeHepaluy BOIPOCOB CO BCEMU HE0OX0AUMBIMU MeTaganHbIMu. [Ipen-
JIararoTCs CIEAYIONINE KOMIIOHEHTHI CHCTEMBI.

2.1. Peoakmop onmonozuu

JlaHHBINT KOMIOHEHT NpeAHA3HAueH Ul CO3JaHUS M 3aIlOJHEHUS
0a3 3HaHuWil npeaMeTHOH obnactu. [Ipennonaraercs, 4To SKCHEPT 3a-
NoJHsAET 6a3y 3HaHUH B COOTBETCTBUU C HEKOTOPBIM yueOHBIM MaTe-
puaznom. ITox mpeameTHo# 0671acThIO B JAHHOM CIIydae Mopa3yMeBa-
eTcsl 3aMKHYTasl IOHATHIHAs 00JIaCTh 3HAHHM, K IpUMepy, YI4eOHHK
0 MIKOJILHOMY MPEAMETY, TUCIUIUINHA BBICIICH IIKOJIBI H T.II.

Kaxxnas 6a3a 3HaHuil mpencTaBieHa B BUAE PESIMOHHON 0a3bl
JaHHBIX, XpaHsmeics B ¢aitne ¢popmata SQLITE. B pensimmonHyro
CTPYKTYpY HOTPYKE€HA OHTOJIOTHSI IPEAMETHOI 001aCTH, TO3BOJISIO-

DyHKUMA Npocran dyHKUNA CywHocte
—1 Homep doyrkumm [=>| Homep npocTo dpyhumm Homep cywHocTH
Hasparme dryHruy Homep aKTMBHOM CYWHOCTH (& Hasganme cywHocTm
Homep naccMBHOR CyLWH
Onpegenexue CyWHOCTH
CnoxHan yHKUMA Homep onpeaeneHnA CyWHOCTH
= Homep cocTaBHOM yHKLMM Homep cywHocTi
> Homep hyHKuMM-anemeHTa Texct onpepenexms
Knacc dyHxumm Obwvexr Ceoicreo
= Homep dhyHKuMM-Knacca > H Homep ceoicTea l(—
—=> Homep hyHKUMK-3KIEMNNAPa
Ceowcreo obbekra
ent dyHKUMKM Homep obuexta
= Homep uenu dyHKLMK Homep ceoiictea [<—
Homep yHKumn
Texer uenu Cocras cywHocTn Knacc cyuHocty
Homep uenomn cywHocTm Homep cyuwHocTu-knacca
Homep cywHocTU-4acTu Homep cywHoCTU-3K3eMnNsApa

Puc. 2. Ctpykrypa 6a3b1 3HaHUIT
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mjasi XpaHuTh B 0aze JaHHBIX CIOBapb MOHATHI U3 HEKOTOPOU mpe-
METHOH 067acTu (Hanpumep, U3 y4eOHON TUCIUIUIMHBI) K OTHOILICHHS
MEXIy HOHATHAMH. [IpecTaBieHne OHTOIOTHH TTPEIMETHOM 00IacTH
B BUJIC PEIISIIUOHHON 0a3bl JAHHBIX OCHOBBIBACTCS HA MOIXOIE, TIPE/I-
noxxeHHoM B (Kazakos, Manmusoza, 2011).

CrtpykTypa oiHOM 0a3bl 3HaHWH MpejcTaBlieHa Ha puc. 2. TaOnuIs!
«CymHocThY», «O0BeKT», «CBOUCTBOY, «DYHKINM», «OnpeaeneHue
CyurHocTH, «Llenb pyHKIMN» COOTBETCTBYIOT CIIOBApSM, OCTAIBHEIC
TaONHIIBI COOTBETCTBYIOT OTHOLIECHUSIM MEXKJy 3allMCIMH M3 CIIOBa-
peit. Takast CTpyKTypa AOCTATOYHO THOKa JIsi 00eCTieueHuUs TeHepaIuu
MHO>KE€CTBA THUIIOB BOITPOCOB, HECMOTPS Ha (PYHKIIMOHAIBHBIC OIpaHu-
YCHHSI, HAKJIAJIbIBAEMbIE Ha OHTOJIOTHUYECKYIO CXEMY MOTPYKCHHUEM B
PEISIMOHHYIO CTPYKTYDY.

2.2. I'enepamop eonpocoe

JlaHHBI KOMIOHEHT peaju3yeT aBTOMaTHYECKY0 T€HEpaLUIO BO-
MPOCOB IO 3aMOJHEHHON 0a3e 3HaHwil. OOUIMil anropuT™M JaHHOTO
re’eparopa onucat B (Aronos, Heszoposa, [Ipoxonses, CyneiimaHoB,
2014). Ognako, B pa3BUTHE JaHHOW pabOTHI, B cUCTEME HE MPEJIo-
JlaraeTcsi reHepanus no (pUKCUpPOBaHHBIM MIA0JIOHAM, 3aIOJTHIEMbBIM
9KCIEPTOM, TaK Kak IpejaaracMble B CHCTEME TUIIBI BOIIPOCOB HE SIB-
JSIFOTCS 9acTO M3MEHsommMucs. BMecto sToro mpeanaraercst reHe-
pUpPOBaTh BOMPOCHI TPU OMOILM BCTPOEHHBIX MOIPOTrpaMM, pas3ind-
HBIX JUIS1 K&KJI0T0 TUIIa BOMPOocoB. Takoil mo1xo 1 MOBkIIIaeT THOKOCTh
TeHepaTopa U MOJIEPKUBAET O0JIbIIIee KOIUIECTBO THIIOB BOIIPOCOB.

B obmiem cirydae mpu rerepanmu Bompoca mpousBoautcs SQL 3a-
poc K 6a3e 3HaHW, OAMH UM HECKOJBKO, IO HEKOTOPOMY OTHOIIIE-
HUIO JUISl TIOJYYeHHsI 3TaJOHHOTO oTBeTra. Jlanmee eciu B UTOTe dTa-
JIOHHBII OTBET MOJYYEH, MPOUCXOJUT 3aMEHa OJHOI0 U3 HJIEMEHTOB
OTHOIICHUS HAa CIy4aifHOE BOIIPOCHOE CJIOBO M3 33JaHHOTO B TOATIPO-
rpaMMe MaccHuBa BOIIPOCHBIX CJIOB, U MPHUBEIECHHE MOIYYEHHOIO TEK-
CTa BOIIPOCAa K TPaMMAaTUYECKH MPaBUIbHOMY BHIy. Takum oOpazom,
MOJIy4YaeTcs HOBBIA BOIIPOC.

C BOIpOCOM CBSI3BIBAIOTCS METaJaHHbIE JJIsl OTBETA: TPaMMaTHKa
IPaBUIBHOIO OTBETA B BUJIE CHHTAKCHUYECKOTO JIEpEeBa ¢ KOHIIENITYJIa-
MU B y371aX U MOJETb COOTBETCTBHUS, B KOTOPOM KaXKJ10i KOHLIENITYJIe
13 TPAaMMaTHKH COIIOCTABIISAETCS MHOXKECTBO HOPMAJIM30BAHHBIX CIIOB
WM CIIOBOCOYETAHUH JUII KOHKPETHOTO BOIIPOCA.



CEMAHTHUYECKUE TEXHOJIOI'MA 97

2.3. Koncmpykmop mecmog

JIaHHBI KOMIIOHEHT MPEAHA3HAYEH JJISI COCTABUTEIECH TECTOB, B
HEM TIPeNOCTaBISICTCS YIOOHBI HHTEPEHC AT KOHCTPYUPOBAHHS
BETBAIIMXCS TECTOB C BEPOSTHOCTHBIM XapaKTEPOM MOSBJIEHUSA BO-
IPOCOB.

2.4. Ixzamenamop

OCHOBHOI KOMIIOHEHT JUJIsl TPOXOKIEHUSI TECTUPOBAHUA, COACP-
KA MOJTyJIb aHallu3a OTBETOB, OIICHKH, HAKOTUICHUS M KOMILIEKC-
HOT'0 aHAJIN3a Pe3yJIbTATOB.

Ha ocHoBe coOpaHHOW CTAaTUCTUKHU PE3yIbTATOB BBIUUCISAETCS
CJIO’KHOCTh BOIIPOCOB M COCTaBIISIETCA KapTa 3HAHUU TECTUPYEMO-
ro, MPECTABIAONIAas COO0H COMoCTaBIeHHE MPEAMETHON 001acTH u
HEKOTOPOM OlLleHKU 3HaHus, ucxonsduie u3 100% ypoBHS 0cBOEHMS
MPEeIMETHOI 00J1aCTH, YTO HIKBUBAJIEHTHO MOJTYYSHHIO MAaKCUMAIIbHOM
OLICHKH 32 BCE OTBETHI HA BCTPEUCHHBIE B TECTAX BOMPOCHI U3 TAHHOU
o0iactu. DTH JaHHBIC UCIIONB3YIOTCS, B TOM YHCJIIE, IS OIMIINOHAIb-
HOM aJanTtanuu TecTa K ClIOCOOHOCTSIM TECTHUPYEMOTO.

Ananranus 3aKJI0YaeTcsl B U3MEHEHUH CJIOKHOCTH TeCTa IIyTeEM
MaHUTYJSAIUNA ¢ BEPOSITHOCTSIMH TOSIBICHUS BOIIPOCOB, Oojee Mpo-
CTBIX WJIH 0O0JIee CIIOKHBIX JIJISi TECTUPYEMOTO B COOTBETCTBHH C €TO
KapToW 3HaHUI. Moyl afanTaluy TECTAa BKIIFOUEH B JaHHBINA KOMIIO-
HEHT U peajn30BaH C UCIOJIb30BAHUEM IT€HETUYECKOT0 AJITOPUTMA.

3. 3akiarouenue

[IpennokenHas cucremMa BKIIOYAET BO3MOXKHOCTH IO OOITUPHOMN
aBTOMATH3alUU MPOLECCOB AJIECKTPOHHOI'O TECTUPOBAHUS, a TAKXKeE
MPEANoIaracT NAIbHEUIIEE Pa3BUTUE U NMPUMECHEHUE €€ B KauyeCTBE
HCTOYHHUKA SKCIIEPUMEHTANBHBIX NAHHBIX IS YIYUYIICHUS MOIYJS
aHaJIM3a €CTECTBEHHOI'O S3bIKa, IIOIIOJIHEHUS €r0 HOBBIMHY THIIAMH BO-
MPOCOB, YTOUHEHUS rpaMMaTuk. JIJisi JaHHOU Lenu Mpe/rnoiaraeTcs
HCITOJIb30BAHHE CUCTEMBI B PEXKUME JICKTPOHHOTO 00pa30BaTEILHOTO

pecypca.
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CHARACTER-BASED DEEP LEARNING MODELS FOR TOKEN
AND SENTENCE SEGMENTATION
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Astana, 010000, Kazakhstan
’Tsinghua University, Department of Computer Science and
Technology, Beijing, 100084, China
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In this work we address the problems of sentence segmentation and
tokenization. Informally the task of sentence segmentation involves splitting a
given text into units that satisfy a certain definition (or a number of definitions)
of a sentence. Similarly, tokenization has as its goal splitting a text into
chunks that for a certain task constitute basic units of operation, e.g. words,
digits, punctuation marks and other symbols for part of speech tagging. As
seen from the definition, tokenization is an absolute prerequisite for virtually
every natural language processing (NLP) task. Many of so called downstream
NLP applications with higher level of sophistication, e.g. machine translation,
additionally require sentence segmentation. Thus both of the problems that we
address are the very basic steps in NLP and, as such, are widely regarded as
solved problems. Indeed there is a large body of work devoted to these problems,
and there is a number of popular, highly accurate off the shelf solutions for them.
Nevertheless, the problems of sentence segmentation and tokenization persist,
and in practice one often faces certain difficulties whenever confronted with
raw text that needs to be tokenized and/or split into sentences. This happens
because existing approaches, if they are unsupervised, rely heavily on hand-
crafted rules and lexicons, or, if they are supervised, rely on extraction of hand-
engineered features. Such systems are not easy to maintain and adapt to new
domains and languages because for those one may need to revise the rules and
feature definitions.

In order to address the aforementioned challenges, we develop character-
based deep learning models which require neither rule nor feature engineering.
The only resource required is a training set, where each character is labeled with
an IOB (Inside Outside Beginning) tag. Such training sets are easily attainable
from existing tokenized and sentence-segmented corpora, or, in absence of
those, have to be created (but the same is true for rules, lexicons, and hand-
crafted features). The IOB-like annotation allows us to solve both tokenization
and sentence segmentation problems simultaneously casting them as a single
sequence-labeling task, where each character has to be tagged with one of four
tags: beginning of a sentence (S), beginning of a token (T), inside of a token (I)
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and outside of a token (O). To this end we design three models based on artificial
neural networks: (i) a fully connected feed forward network; (ii) long short term
memory (LSTM) network; (iii) bi-directional version of LSTM. The proposed
models utilize character embeddings, i.e. represent characters as vectors in a
multidimensional continuous space.

We evaluate our approach on three typologically distant languages, namely
English, Italian, and Kazakh. In terms of evaluation metrics we use standard
precision, recall, and F-measure scores, as well as combined error rate for
sentence and token boundary detection. We use two state of the art supervised
systems as baselines, and show that our models consistently outperform both of
them in terms of error rate.

Keywords: Token and Sentence Segmentation; Neural Networks; Deep
Learning.

CUMBOJIBHBIE MOJEJIX I'NTYBUHHOI'O OBYUYEHUA
JJIA TPAOEMATHYECKOI'O AHAJIM3A

A. Toney"?, I. Tonezen'?, A. Makascanos’
!Hayuonanvnasn Jlabopamopus Acmana, np. Kabanbaii 6ameipa 53,
Acmana, 010000, Kazaxcman
?Vuueepcumem [unxya, @axyromem Komnviomepnvix Hayx
u Texnonoecuu, Iexun, 100084, KHP
aibek.makazhanov@nu.edu.kz

B Hacrosieii pabote Mbl paccMaTpuBaeM 3a/1a4y rpad)eMaTHYecKOro aHau-
3a, a UMEHHO MPOOJIEMbl CErMEHTALMH TEKCTa Ha MPEeJIOXKeHuUs U TokeHbl. Cer-
MEHTAIs TEKCTa 110 NPEUIOKEHNSM PacCMaTPUBACTCS KaK 3a7a4a HaX oK ICHUS
OTPBIBKOB TEKCTA, yIOBIETBOPSIOIINX OJHOMY MJIM HECKOJIKUM OIIPEAEICHHISIM
npemioxenns. CerMeHTanus Ha TOKCHBI (TOKSHH3AIHs) — 3a7ada pa3OnueHus
TEKCTa Ha ONEPAalMOHHbBIE €AUHHUIIBI, T.C. CIO0BA, IU(PbI, 3HAKK TIPETTUHAHUS U
np. TokeHu3amus sBisgeTcs 6a30Boi 3a1aueil 00pabOTKH €CTECTBEHHOTO S3bIKa
(OE1). boapmunacTBO npuiiiagubix 3agad OES, otnuyaromuxcs OTHOCUTENb-
HOM CJIO)KHOCTBIO, HAIPUMEP MAIIMHHBIA MepeBOJ, HYKIAIOTCS B CETMEHTALUH
BXOJIHOT'O TEKCTa MO IIpeuIoKeHns M. Takum oOpazoM, obe paccMaTpuBacMble
HaMU 33124 SIBISIFOTCSI ocHOBononaratomumu uist OES, u, kak cnencreue, cun-
TalOTCS B IOCTATOYHOM CTETIEHH PENICHHBIMU. J[eCTBUTENBHO, OITyOIMKOBAaHO
HEMaJIO UCCJICJOBAaHUH 1O JaHHOM TeMaTHKe, M CYIIECTBYIOT TOTOBBIC PEIICHHS
LIMPOKOTO MPUMEHEHUsI C XOpoIlei TouHOCThI0. TeM He MeHee, polIeMbl rpa-
(emMaTHyeCcKOro aHamM3a B OOJBIIMHCTBE CIy4aeB OCTAIOTCS OTKPBITHIMH, U Ha
MIPAaKTHKE ¢ HUMH NPUXOANUTCS CTAJIKMBATHCS KAXIBIH pa3, KOrJa MOSBISIETCS
HE00XOAMMOCTE B paboTe ¢ HeoOpaOOTaHHBIM TEKCTOM, T.€. He Pa30OUTHIM Ha
TIPEAJIOKEHHS M TOKEHBI. DTO MPOUCXOIUT MOTOMY, YTO CYIIECTBYIOLINE MO~
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XOZIBI OCHOBAHEKI JIM00 Ha CIIOBAapsX U paBmiiax (HeoOydaeMble), THO0 Ha U3BIIE-
YeHWU BPYYHYIO 3aJaHHBIX IPU3HAKOB (0O0yuaemble). Takue mOAXOIBI TSKENO
aIaliTUPOBATh K HOBBIM SI3bIKaM/’)kaHpaM, TaK Kak 3To TpeOyeT Iepeornpeese-
HUE CIIOBapeH, MPaBWI U IPU3HAKOB.

JIn1st CHATHS BBILICYTIOMSHYTBIX OTpaHUYIEHHI MBI pa3paboTalii CHMBOJIBHBIE
MOJIEJH IITyOMHHOTO 00yUYeHNS], KOTOPBIE HE HY KIAIOTCS B OIIPEICIICHUH PaBHIT
WM NPU3HAKOB. ENMHCTBEHHOE B Y€M €CTh HEOOXOANMOCTD — 3TO 00ydaromast
BBIOOpKA, B KOTOPOit Kaxplii cMBoa momedeH 10OB merkoii. [Tono6Hbie 00y-
qarmue Bbl60pKI/l JICTKO IOJYYHUTb U3 UMCIOIIUXCS CETMCHTUPOBAHHBIX U TOKE-
HU3UPOBAHHBIX KOPIYCOB. B ciryyae oTCyTCTBHS MOCiEqHNX 00Y4YaloIIyIo BbI-
OOpKy ITpUAETCS CO3/1aBaTh BPYUYHYIO, KaK B IIPOYEM, U CIIOBAPHU M MIPaBUIIa JUIs
npyrux metonoB. Mcmons3oBanue OB pa3meTku mo3BosseT pemaTs 00e 3a1a9u
OJJHOBPEMEHHO, KaK OJIHY 33Jady Pa3METKH II0CJIEI0BATEIbHOCTH, [IETh KOTOPOH
IIPUCBOUTDH KaXKIOMY CUMBOJY OJHY M3 YETBIPEX METOK: HA4aJIO MPEIIOKEHUS
(S), nauano Tokena (T), Teno Tokena (1), winu mpo6en (O). st pemenus: naHHOM
3aJia4¥ MBI pa3paboTalii TpU MOJIENTN, OCHOBaHHBIE HA NCKYCCTBEHHBIX HEHpOH-
HBIX cerax: (1) moctynarenspHas ceth; (2) LSTM cets; (3) AByHampaBieHHas
LSTM cetb. Pa3zpaboTaHHble MOIENH UCTIONB3YIOT CHMBOJIBHBIE BIIOJKEHIS, T.€.
MIPEACTABICHUS] CHMBOJIOB B BHJI€ BEKTOPOB B MHOTOMEPHOM IIPOCTPAHCTBE.

Mpz1 OIICHMBACM HaIll IMOAXO0/ Ha TPEX TUIIOJOTHYCCKN OTAAJICHHBIX SA3bIKAX:
aHFJ’IHﬂCKOM, HUTAJIbIHCKOM U Ka3axCKOM, HUCIOJIb3YySA CTaAaHAAPTHBIC METPUKU
TOYHOCTH, NOKPBITHS, F-Mepsl 1 mponenTta ommoOku. s cpaBHEHUS MBI HC-
TI0JIb3YEM JIBE MIMPOKO pacupocTpaHEHHBIE CUCTEMBI IpadeMaTHIecKOro aHau-
3a, U MOKa3bIBaeM, 4YTO 00€ yCTYyHaroT HAIlUM MOJEJISIM MO0 METPHKE MPOIEHTa
OITHOKH.

KiroueBbie cioBa: ['pademarnuecknii aHanmm3; HeHPOHHBIE CETH; TITyOWH-
HOE o0y4eHHE.

1. Introduction

Let us begin by a quick recap of definitions. Sentence segmenta-
tion, aka sentence boundary detection, is a problem of segmenting a
text into sentences for further processing; and tokenization is a prob-
lem of segmenting a text into chunks that for a certain task constitute
basic units of operation (e.g. words, digits, etc.). At a first glance the
problems seem trivial; after all, most written languages use special
symbols to terminate sentences and whitespaces to delimit words. This
is however not always the case.

First, although for many languages sentence final punctuation con-
sists of a period (dot), a question and an exclamation mark, some lan-
guages use different sets of symbols (Brown, 2017). Second, regard-
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less of symbols used as delimiters in any given language, chances are
that those symbols have other functions as well, e.g. periods (dots)
may be used in abbreviations, initials or in numbers as decimal points.
Third, sentence and token definitions depend on the task at hand. For
instance, while sentence segmentation may not be needed and a simple
whitespace tokenization may be enough for a bag of word-based docu-
ment classification, for parsing one may need to consider multiple sen-
tence utterances in direct speech as a part of a host sentence (sentences
in a sentence) and count clitics (syntactic words usually delimited with
hyphens and apostrophes, but not whitespaces) as separate tokens.
Thus, to solve sentence and token segmentation problems one cannot
blindly segment texts at the occurrences of certain symbols, and has to
resort to a more sophisticated approach.

tagas: ITTTIOTIIIIITSIOTIOTITIIOTITIY

Fig. 1. An Example of an IOB-labeled text in English, Italian, and Kazakh

In this work we cast the token and sentence segmentation (TSS)
problems as a single sequence labeling task and propose artificial neu-
ral network-based solutions, namely three character-based deep learn-
ing models. Unlike much of the previous work, our approach requires
neither rule nor feature engineering. The only resource required is a
training set, where each character is labeled with an IOB (Inside Out-
side Beginning) tag. Performing TSS jointly and using 10B-like for-
mat is not, in itself, a novelty, Evang et al. (2013) have implemented
this approach in their CRF-based system called Elephant. However,
unlike Elephant, our models make use of character embeddings, i.e.
map characters into continuous vector space, and make no use of pre-
defined features. Experiments show that our models achieve top per-
formance for Kazakh language, for which TSS evaluation has never
been carried out before. In order to show that the proposed models can
achieve competitive results we compare them to a popular TSS system
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Punkt (Kiss and Strunk, 2006) and the aforementioned Elephant sys-
tem, which is considered the state-of-the-art. For this experiment we
use publically available data sets for English and Italian languages.

2. Related Work

Existing systems for token and sentence boundary detection are
based on hand written rules, unsupervised and supervised learning ap-
proaches. Rule-based systems (Grefenstette, 1999; Jurafsky and Mar-
tin, 2008; Dridan and Oepen, 2012) utilize hand-written rules, fixed
lists of abbreviations and other lexical items to detect sentence bound-
aries. As a result such approaches are hard to maintain and not easy to
adapt to new languages (Silla Jr. and Kaestner, 2004) or domains.

Unsupervised learning systems do not require specific hand-cod-
ed regular expressions and annotated training data. Mikheev (2002)
presented an unsupervised approach for sentence boundary detection,
proper name identification and abbreviation detection. The proposed
system achieved respective error rates of 1.41% and 0.65% on WSJ
and Brown corpora. The author concluded that the most crucial factor
for sentence segmentation was detection of abbreviations and prop-
er names. A similar system called Punkt was proposed by Kiss and
Strunk (2006). The approach here has two detection stages: abbrevia-
tion detection and token-based classification. This system reached high
accuracy, rivaling handcrafted rule-based and unsupervised systems.
Compared with Mikheev’s system, Punkt’s error rates on WSJ and
Brown corpora were 1.65% and 1.02%, respectively.

Supervised learning approaches utilize hand-engineered features,
such as POS tags, tokens neighboring potential sentence boundaries,
abbreviation lists, letter case (lowercase, uppercase), etc. These systems
utilized maximum entropy models (Reynar and Ratnaparkhi, 1997)
and conditional random fields (Fares et al., 2013). Many works have
shown that conditional random field (CRF) is the most popular model
for sequence labeling tasks (Lafferty et al., 2003; Tolegen et al., 2016).

Evang et al. (2013) presented a CRF-based TSS system — Elephant
that uses a single character as a basic unit of operation. The system
uses several features, such as Unicode categories, Unicode charac-
ter codes, and combination of the two, as well as the 10 most active
outputs of learned hidden states of a deep learning model as one fea-
ture category. Unlike our approach, Elephant uses the discrete features
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rather than distributed embedding features. Numerous works on deep
learning for NLP have shown the advantage of embeddings that tend
to capture meaningful information and reduce task-specific features
engineering.

3. Method
3.1 I0B labeling

In order to jointly learning one model for two tasks, we adopted
IOB tagging scheme to identify the boundaries of the tokens and sen-
tences. An example is given in Fig. 1. The tags S and T denote the
beginnings of sentence and token boundaries respectively. Inside of a
token is labeled I, and outside as O. Passages included in “<” and »>”
denote segmented sentences. In the given example whenever tokens
and sentence boundaries are not preceded by an outside character (O)
they are underlined.

3.2 A general neural network

We introduce a general neural network model (Collobert et al.,
2011) for token and sentence boundaries detection. The model is usu-
ally characterized by three specialized layers: (i) a character look-up
table layer that extracts a window of character’s embeddings from a
character parameter matrix; (i) a general hidden layer; (iii) one output
layer that is used to compute normalize scores for labels. The model
architecture is shown on Fig. 2 and in what follows we refer to this
model as NN.

Character look-up table. Let C be the list of characters derived
from training data, d be the dimension of character embeddings,
Q € R¥C| be the matrix of character’s embeddings. Suppose that a
string s is made up of a sequence of characters [c,,...,c,], where 1 is the
length of string. Then the character-level representation of s of is given
by the matrix Q, where the j-th column of matrix Q corresponds to the
character embedding for C;. We use a sliding window approach to get
a fixed sized w (a hyper-parameter) window of character embeddings
around current character. Each character in the window is first passed
through the look-up operation which produces a matrix of character
embeddings that can be viewed as a wxd-dimensional vector x by con-
catenating each column vector, which can be fed into the next layers.
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Hidden layer. The embedding of characters xERY* is extracted
from the look-up table and is fed into a hidden layer which performs
non-linear transformation followed by an element-wise activation
function ¢ such as tanh, and the computation of this layer is:

h=o(Wx+b,) (M
where W,€ R is the parameter, b,E R"1*! is a bias term, A€ R"I is
hidden units, H, is dimension of hidden layer.

The output layer is finally added on the top of the hidden layer for
scoring boundary labels:

Score (x,T,0) = softmax(W, h + b,) 2)
where Score(x,y,0)ER™! is a score of labels that computed by neural
network with parameters 6 = {Q,W,,b,,W,,b,}, |T| is the number of

tags. The parameters of models are initialized to small random num-
bers and automatically trained the by back-propagation algorithm.

3.3 Bi-directional LSTMs

Recently, LSTM neural networks have shown great promise in
many NLP tasks (Greff et al., 2015; Ling et al., 2015; Toleu et al.,
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Fig. 2. Model architecture
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2017) including language modelling, part-of-speech tagging etc. The
architecture of LSTM consists of a set of recurrently connected states
that can be viewed as memory blocks. Each block contains certain
self-connected memory cells and three gates: input, output and forget
gate. The gates provide continuous analogues of write, read and reset
operation for the cells.

In order to examine the effectiveness of LSTM network for TSS,
we use a model to predict each boundary label using LSTM. The ar-
chitecture of our LSTM-based network is a variant that was described
by Graves and Schmidhuber (2005), and is frequently cited in the lit-
erature.

Given a string made up of a sequence of characters , we encode
each character into a vector representation then feed into our LSTM-
based models, computing the forward hidden state and the backward
hidden state. Both hidden states are concatenated into a single vector
and fed into the output layer. In what follows we refer to this model
as bi-LSTM, the model only uses the forward hidden states as LSTM.
The architecture of the model is shown on Fig. 3.

4. Experiments

4.1. Data sets

The experiments were conducted on three datasets: (i) Kazakh
texts from Kazakh corpus (Makhambetov et al., 2013) and UD tree-
bank (Makazhanov et al., 2015); (ii) English newswire texts taken
from the Groningen Meaning Bank, GMB (Basile et al., 2012); (iii)
Italian texts from the PAIS'A corpus (Borghetti et al., 2011). Each
dataset was split into three parts: a training set, a validation set,
which is used for early stopping to select the best model and for
optimizing the hyper-parameters, and a test set used for the final
evaluation. Kazakh data needed additional processing as it was not
IOB-labeled. We have performed an automatic IOB labeling based
on existing token and sentence segmentations. Table 1 provides sta-
tistics on the domains of the texts and data quantities in terms of
numbers of sentences and tokens.
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Fig. 3. Architecture of bi-LSTM-based model

Table 1. Characteristics of the data sets

Language Domain # sentences # tokens
Kazakh web/various 4360 96,760
English newswire 2 886 64,443
Italian web/various 42 674 869,095

4.2. Model setup

We implement all neural network models using Java programming
language and use the same hyper-parameters in all of three models:
35 for character level embeddings with random initialization, 9 for
window size, 100 hidden states. We run 300 epochs on training and
development sets, and select one model that is optimized on evalua-
tion over the development set. The selected model is applied to the test
set for the final evaluation. We used the CoNLL evaluation script to
report, accuracy, precision, recall and F-measure over the token and
sentence boundary labels.

4.3. Results

As it can be seen from Table 2, a general neural network model
(NN) achieves a perfect 100 on all metrics, and clearly outperforms
LSTM-based models in the task of sentence boundary detection for
English language. One possible explanation is that the model NN has
a window (the size is 9) to capture some corresponding characters and
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predict a label to the centered one character, in this case, the prediction
is made by conditioning on the left and right 4 characters. As our pre-
liminary experiments showed that taking a smaller or larger window
size, it harms the model performance on the sentence boundary label,
but for token boundary, it does not have a significant effect.

Table 2. Evaluation results for English

Sentence segmentation Tokenization
Models | Precision | Recall | F-measure || Precision | Recall |F-measure
NN 100 100 100 99.92 99.82 99.87
LSTM 99.34 99.34 99.34 99.94 99.86 99.90
bi-LSTM | 99.67 99.34 99.50 99.95 99.86 99.90

On the other hand, the LSTM-based models achieve marginal im-
provement of the NN model in tokenization. In general all of the three
models achieve near perfect results on the English data set.

Table 3. Evaluation results for Italian

Sentence segmentation Tokenization
Models | Precision | Recall |F-measure || Precision | Recall | F-measure
NN 99.28 96.32 97.78 99.63 99.78 99.70
LSTM 99.00 96.27 97.62 99.52 99.71 99.61
bi-LSTM | 99.25 96.76 97.99 99.74 99.86 99.80

As shown in Table 1, the size of the Italian data set is more than
ten times larger than that of English and eight times larger than that
of Kazakh. It is interesting to see the performance of neural network
models for token and sentence boundary detections given larger train-
ing data. As evident from Table 3, the bi-LSTM model benefited the
most from the abundance of data and was second to the NN model
only in terms of precision of sentence segmentation. In general for the
Italian language sentence segmentation turned out to be less accurate
compared to English, but tokenization is still at the acceptable 99.8%
in terms of F-measure.
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From Table 4 one can observe that for Kazakh language the NN
model detects sentence boundaries more accurately even though the
other models use the same context window size (from the preliminary
experiments, we observed that all of the LSTM-based models gave
lower results without using a context window). This model has the
highest recall in the tokenization task. As we have learned from the
experiment on Italian, LSTM-based models are more sensitive to the
size of training data, and thus maybe performing lower on a relatively
small data set. In general all of the models exhibit a significantly lower
performance on Kazakh data set. This can be explained by the fact that
a large portion of this data set came from the Web (cf. Table 1), a noto-
riously noisy source. While the Italian data set contains certain amount
of Web texts as well, this data set as a whole is much larger than the
Kazakh one. Thus, we speculate that the fact that the data set was noisy
and small may have hindered the performance of the models.

Table 4. Evaluation results for Kazakh

Sentence segmentation Tokenization

Models | Precision | Recall | F-measure || Precision| Recall | F-measure

NN 92.70 99.44 95.95 99.74 99.44 99.59
LSTM 92.43 97.95 95.11 99.58 99.43 99.50
bi-LSTM | 92.20 99.25 95.60 99.82 99.40 99.61

Table 5. Comparison with other systems

English Italian
Models Sentence Sent. + Tok. Sentence Sent. + Tok.
(F-measure) | (error rate) (F-measure) | (error rate)
Punkt 98.51 - 98.34 -
Elephant 100 0.27 99.51 0.76
NN 100 0.05 97.78 0.12
LSTM 100 0.03 97.62 0.13
bi-LSTM 100 0.03 97.99 0.07
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In order to assess the performance of our models relative to exist-
ing systems we compare the performance of our models to the results
reported by Evang et al. (2013) for their system Elephant and for an-
other popular TSS system, Punkt (Kiss and Strunk, 2006). That is to
say, we do not actually run and evaluate those systems. Instead we
run our systems on the data that were used in the original experiment
(Evang et al., 2013) and compare the results to the ones reported in
that original experiment. The comparison is carried out in terms of F-
measure of sentence boundary detection and combined (sentence and
token segmentation) error rate. The results of the comparison are given
Table 5.

As it can be seen, for English all of the models achieve a perfect F-
measure of 100% on the sentence segmentation task, except Punkt that
performs at 98.51%. When it comes to the combined TSS error rate
our LSTM-based models achieve the lowest score of 0.03, improving
9 times over the state-of-the-art system, Elephant. When it comes to
sentence boundary detection for Italian, however, our models are out-
performed by both of the baseline systems. Here Elephant achieves a
very strong F-measure of 99.51%, Punkt yields 98.34%, and the best of
our models, bi-LSTM, performs at a decent 97.99%. Nevertheless, as
it was the case with English, in terms of error rates for both token and
sentence segmentation, our models perform much better, yielding the
scores of 0.12, 0.13, 0.07 for NN, LSTM and bi-LSTM (without using
any external features) respectively. Here the best performing model,
bi-LSTM, improves almost 11 times over Elephant, whose error rate
was (0.76. These results indicate that character-based deep learning
models are better at modeling token boundary detection and also give
very competitive results for sentence segmentation.

5. Conclusion

We have presented character-based deep learning models for joint
token and sentence boundary detection. The main advantage of our
approach is that it does not require any manual rule and feature engi-
neering, and as such, is easy to maintain and adapt to new languages/
domains. We have carried out both an absolute and comparative evalu-
ation of our models on three languages (Kazakh, English and Italian).
Our experiments showed that the proposed models achieve competi-
tive results when compared to the state-of-the-art systems.
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Over the past decades automatic speech recognition has made remarkable
advances, in both theoretical and practical aspects. Evolution of research in this
field has been proceeding from the recognition of individual sounds and pho-
nemes to the recognition of continuous and mixed speech, including tasks of
automatic transcription of broadcast news and telephone conversations. Despite
the high performance of continuous speech recognition systems, which makes
up to 95%, the performance of phoneme recognition systems remains below
85%. However, phoneme recognition is widely used in a number of applications,
such as spoken term detection, language identification, speaker identification
and others.

The paper presents the results of the experiments on continuous Kazakh
speech recognition using different phoneme sets and alternative phonetic tran-
scriptions. This study was instigated by the fact that in modern Kazakh linguis-
tics there is no common agreement about the phonetic system of the Kazakh lan-
guage, while the list of phonemes and their number noticeably vary in different
textbooks. Therefore, we aimed our experiments to study the impact of the pho-
netic system of the language, its orthoepic rules and the corresponding phonetic
transcriptions on the performance of the phoneme recognition systems, which
are the initial stage in the general systems of continuous speech recognition.
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The following 6 systems of phonetic transcription have been considered and
tested in our study. The first one is a project of the new Kazakh alphabet and a
set of spelling rules proposed by Prof. A. Sharipbay. The second system is a set
of orthoepic rules for the actual Kazakh Cyrillic alphabet, introduced by Kazakh
linguists — the authors of the Kazakh “Orthoepical Dictionary”. The third one of the
systems considered is a phonetic system and a set of empirical transcription rules
used by the authors of this work in their studies. The fourth variant is based on the
actual Kazakh Cyrillic alphabet without taking into account any orthoepic rules, i.e.
a transcription system in which one letter corresponds to one phoneme. The remain-
ing two systems are variations or combinations of these systems mentioned above.

In total, three series of experiments were conducted: word-based recogni-
tion and two series of phone-based recognition. The latter two differ in test sets.
Word-based experiments did not reveal any special differences in the recogni-
tion performance among the systems studied, which is due to the strong impact
of the language model on the decoding process. On the contrary, phone-based
experiments showed that: 1) the existing orthoepic rules are not fully adequate
to the actual sounding of Kazakh speech; 2) the existing phonetic system of the
Kazakh language can be optimized by removing some phonemes. The speech
recognition system is implemented using the Kaldi platform.

Despite the fact that the present work is a preliminary study, on the whole,
the presented experimental results make it possible to evaluate the adequacy of
considered phonetic transcriptions to the actual sounding of Kazakh speech, and
can be of particular interest in view of the forthcoming transformation of the
Kazakh writing system.

Keywords: automatic speech recognition; phoneme recognition; phonetic
transcription; Kazakh speech.

O BJIMSAHUU ®OHETUYECKOMN TPAHCKPUIIIIUA
KA3AXCKOI'O A3BIKA HA KAYECTBO ABTOMATHYECKOI'O
PACIIO3HABAHUSA PEUN

M. X. Kapabanaesa, K. A. Ecenoaes’,
K. M. Kosrcupbaes™
'Hayuonanvnas Jlabopamopus Acmana, Hazapbaes Ynuusepcumem,
Acmana, Kazaxcman
‘@akynomem uHGOPMAYUOHHBIX MEXHONO02ULL,
Eepazutickuii ynusepcumem umenu JLH. I'ymunesa, Acmana, Kazaxcman
muslima.karabalayeva@nu.edu.kz

CraThsl ONUCHIBAET PE3yJIBTaThl HIKCIEPUMEHTOB II0 MAIIMHHOMY pacIio-
3HABaHHUIO Ka3aXCKOM pevr C MCIOJIb30BAaHUEM Pa3HBIX CHCTEM (POHETHUYECKOM
TPaHCKPHITLUK Ka3aXCKOT'0 s3bIKa. DKCIEPHUMEHTHI TIPOBE/ICHBI Ha HEOOIBIIOM
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pEUYeBOM KOPITyCe Ka3aXxCKUX NPeNIOKEHUH, 03BYUSHHBIX TUKTOPaMH B CTY Ui~
HBIX YCIIOBHSIX.

Llespt0 SKCIIEPUMEHTOB SBJISICTCS. CPABHUTEIBHBIN aHATM3 HECKOJIIBKHX CH-
cTeM (OHETUUECKOM TPAHCKPHIIINH Ka3aXCKOTO sI3bIKa, OCHOBAaHHBIX Ha Pa3IIiy-
HOM KOJIN4eCTBE (POHEM U MCHOJB3YIOIHUX PA3IMYHbIe HA00PhI OpdodMHUecKUX
mpaBuJL. Pe3yHBTaTBI OIMMMUCAHHBIX OKCIICPUMEHTOB ITO3BOJIAIOT CACIIATh BBIBO/IbI
00 aneKBaTHOCTH 3a(UKCHUPOBAHHBIX OP(POIMHUECKUX MPABHII pealbHOMY 3BY-
YaHUIO Ka3aXCKOM peyH.

[Tony4yeHHBIE Pe3ysIbTaThl IPEICTABISIOT OCOOBI HHTEPEC B CBSA3H C aKTY-
aNpHOM 3a/aueil pe)OpPMUPOBAHUS Ka3aXCKOW MUCBMEHHOCTH, KOTOPOE HEH3-
0EKHO 3aTPOHET ¥ (POHETUKY, U OP(POIIHIO Ka3aXCKOTO SA3bIKA.

KaroueBble ci10Ba: aBTOMaTu4eckoe paclio3HaBaHUE peud; MOpOHEMHOE
pacro3HaBaHue; GOHETHYECKAsh TPAHCKPUIILIKS; Ka3axCcKas peyb.

Over the past decades automatic speech recognition has made re-
markable advances, in both theoretical and practical aspects. Evolution
of research in this field has been proceeding from the recognition of
individual sounds and phonemes to the recognition of continuous and
mixed speech, including tasks of automatic transcription of broadcast
news and telephone conversations. Despite the high performance of
continuous speech recognition systems, which makes up to 95%, the
performance of phoneme recognition systems remains below 85% (Lo-
pes, Perdigdo, 2011; Graves, Mohamed, Hinton, 2013). This is due to
the fact that modern speech recognition systems are based on language
models that are able to overcome the errors of the first stage of recog-
nition, which is phonetic transcription. However, such systems have
certain limitations imposed on the system’s lexicon. Therefore, with
no detraction from the merits of such systems, let us note that the task
of recognizing phonemes by itself still remains relevant. This task has
an important application value for speech recognition systems, which
are constructed solely for the solution of this problem and which do
not have those vocabulary restrictions mentioned above. Besides these
continuous speech recognition systems, phoneme recognition is also
widely used in a number of applications, such as spoken term detec-
tion (Schwarz, 2008), language identification (Matejka, 2009), speaker
identification and others (Furui, 2005).

The present work is aimed to perform a comparative analysis of
a few phoneme recognition systems for continuous Kazakh speech,
which are based on different phoneme sets and different orthoepic
rules, which, in their turn, generate alternative phonetic transcriptions
necessary for constructing speech recognition systems.
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This study was instigated by the fact that in modern Kazakh lin-
guistics there is no common agreement about the phonetic system of
the Kazakh language, while the list of phonemes and their number
noticeably vary in different textbooks (Sharipbay, 2017, p. 20-22).
Therefore, within the framework of our study, we considered several
phonetic transcription systems proposed by different authors.

One of these is a project of the new Kazakh alphabet and a set of
spelling rules proposed by Prof. A. Sharipbay in an attempt to intro-
duce an optimal phonetic system as part of the transformation of the
Kazakh writing system (Sharipbay, 2017). Another system is a set of
orthoepic rules for the actual Kazakh Cyrillic alphabet, introduced by
Kazakh linguists — the authors of the Kazakh “Orthoepical Dictionary”
(Aitbaiuly et al., 2007). Yet another one of the systems considered is a
phonetic system and a set of empirical transcription rules used by the
authors of this work in their studies. There also was tested a variant
on the basis of the actual Kazakh Cyrillic alphabet without taking into
account any orthoepic rules, i.e. a transcription system in which one
letter corresponds to one phoneme. The remaining two systems are
variations or combinations of these systems mentioned above.

The experiments were conducted using high-quality speech sig-
nals recorded in unified studio conditions. This allowed us to avoid
system errors, which could arise due to the diversity of acoustic condi-
tions and the dissimilar quality of the sound recording equipment. The
speech recognition system is deployed on the Kaldi platform (Povey
et al., 2011), using a cluster for distributed computing managed by the
batch-queuing system Univa Grid Engine, formerly the Sun Grid En-
gine (Univa Grid Engine, 2017).

The results of the described experiments make it possible to draw
conclusions about the adequacy of the considered orthoepic rules to
the actual sounding of Kazakh speech. The obtained results are of par-
ticular interest in view of the actual problem of the transformation of
the Kazakh writing system, which will inevitably affect both phonetics
and orthoepy of the Kazakh language.

1. Description of the speech corpus

The experiments have been conducted on two compact-sized
speech corpora of the Kazakh sentences kazspeech (Makhambetov et
al., 2013) and enuspeech (Tech. Report, 2014), recorded from native
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speakers in a sound recording studio. The total duration of these audio
files in the two corpora makes up 1832 minutes of speech (more than
30 hours). The whole set was divided into a training set, a develop-
ment set, and a test set in a ratio of 81% / 10% / 9%, regarding the
duration of audio files. At the same time, the ratio of male and female
voices in each of the three sets has been kept approximately equal. The
characteristics of the speech corpus are shown in Table 1. The last col-
umn contains the values of the OOV (out-of-vocabulary) rate, which
is computed as the ratio of the number of unknown words in a set (i.e.
words not found in the system’s lexicon) to the total number of words
in the set.

Table 1. Characteristics of the speech corpus

Set Number of | Duration | Number of| Male Female ooV
sentences (hr) speakers | speakers | speakers Rate
Train set | 15937 24.8 179 76 103 0%
Dev set 1875 2.92 21 9 12 19.67 %
Test set 1875 2.82 21 9 12 18.75 %

Each uttered sentence in the corpus has its corresponding ortho-
graphic transcription, which is the text of the sentence written in the
actual Kazakh Cyrillic alphabet.

2. Description of the phonetic transcription systems

Each transcription rule is a single text line representing a rule of
substitution. A rule of substitution consists of three parts: the substi-
tuted text, the equal sign, and the new text. For example:

h=X

BE=JE

b=

Here it is possible to use regular expressions (Regular expression
operations, 2017) and syntax of ‘sed’ scripts (‘sed’ manual, 2017). For
example:

THS=I'I

\ (L\+\)BS=\1II

If several transcription alternatives are available for the text being
substituted, then the rule of substitution contains two or more equal
signs. For example:
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CB=CII=3B

TE=TII=IB

A set of transcription rules is applied line by line to the input text,
which is an orthographic transcription of the uttered sentences — a se-
quence of letters, while the output is its phonetic transcription — the se-
quence of phonemes. In this procedure, the order of the rules in the list
matters, since earlier rules are applied earlier. And if you change the
order of the rules in the list, the output transcription may also change.

The following 6 systems of phonetic transcription have been con-
sidered and tested in our study.

1.1. Grapheme = phoneme

This system of phonetic transcription is the most primitive, and it
implies that the spelling of Kazakh words exactly matches their pro-
nounce.

The phoneme list contains 42 phonemes: A, 5, B, B, I', ¥, I, E, E,
X, 3,1, 1, K,K,J,M H H 0,06,II,P,C, T,V, ¥, Y, d X, b, II, U, I I,
B, H, I, b, 3,10, 4. This list coincides with the 42 letters of the actual
Kazakh Cyrillic alphabet. Let us note that although & (the hard sign)
and b (the soft sign) are not formally phonemes, in our experiments
they were modeled as separate phonetic units.

There are no transcription rules in this system.

1.2. Grapheme = phoneme, without E B, b

This system is similar to the previous one, but excludes three sym-
bols: E, b and b.

The letter £ in the Kazakh language is found only in words adopted
from Russian. In Russian, the usage of this letter in written texts is not
mandatory. In the overwhelming majority of cases, E is substituted by
E in written texts, and this is exactly what happened to the orthograph-
ic transcriptions in our speech corpus. As a result, in the texts of the
training set, the letter £ occurs only three times (in words waxmépaep,
axmépaepoiy and I'éme), whereas in all other cases it is most likely
written as E.

The symbols & and b are excluded from the system, since they do
not denote any separate phoneme.

The phoneme list contains 39 phonemes: A, 5, B, B, ', T, I, E,
3,1, K, K, J,M,H,H,0,0,II, P, C, T, Y, ¥, Y, d X, h, I, U

9

X
2 ﬂ]'UU
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H, I, 3,0, 4. This list coincides with the letters of the actual Kazakh
Cyrillic alphabet, excluding symbols E, b, b.

The transcription rules are:

E=E

B=

b=

This list contains only three transcription rules, meaning that the
letter £ should everywhere be replaced by E, and the letters & and
b should be removed from the phonetic transcription: waxmépnep
[waxmepnep], Erxvyun [enyun], cveso [ces30].

Here is a few sample transcribed words:

CYBBEKTIJIEPT — CYBEKTIJIEPT

AHCAMBJIBJATH — AHCAMBIJIITH,

QEJIBISEEBEJIE — OEJINPEEBEJI

Sample source sentence:

OCHHIAN KYOIKTI ONIEPALVAJIAPIOH KAPXH
MOHUTOPUHI'I CYBBEKTIJIEPTI OJIAP AHHKTAJIT'AH COTTEH
BACTAIl KOMUTETKE TAIICHPAIH

Sample transcribed sentence:

OCHHIAW KYIOIKTI ONEPALMAJAPIOH  KAPXH
MOHUTOPUMHI'T CYBEKTIJIEPI OJIAP AHHKTAJITAH COTTEH
BACTAIl KOMUTETKE TAIICHPAIH

1.3. Basic transcription

We gave the name of “basic transcription” to our own simple pho-
netic transcription system, which, firstly, takes into account the nas-
cence of diphthongs, and, secondly, reduces the number of phonemes
by joining rare phonemes into one class with other more frequent pho-
nemes.

As used herein, the term “basic transcription” implies that this tran-
scription system includes, in our opinion, the minimum necessary list
of common transcription rules, applicable to the vast majority of words
of the Kazakh language, both native and loan. And, conversely, this
basic transcription does not include rules that describe nuances and
complicated orthoepic cases. Also, the basic transcription does not
consider cases when one word might have several alternative phonetic
transcriptions.
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For instance, if the letter E is found at the beginning of the word,
then it is always pronounced as the diphthong ME (ex [iten], emec
[tiemec]). In the same way, it is pronounced as the diphthong MIE when
found after a vowel, the hard sign or the soft sign (nuem [nuiiem],
nveca [niteca)).

Likewise, the letter 10, when found at the beginning of the word,
after a vowel, the hard sign or the soft sign, is pronounced as 1y or 1Y
(FOpmana [itypmana], kebeio [kobeiiy]). When found after consonants,
it gets close to the sound Y (orcropu [orcypu], 360m0yus [3601yyusl).

In the similar way, the letter g at the beginning of the word, after
vowels or the soft sign can be transcribed by the diphthong 1A or 719
(xusp [kvitiap], nasavs [nasniia]). After consonants, it gets close to the
sound B (1stm60a [1omb60a)).

Thus, we can remove the symbols 10 and 4 from the phoneme list.
Rarely used phoneme h can be joined into one class with the phoneme
X. Also, we can join the phoneme I into one class with the phoneme 111,
because 11 is the soft allophone of III.

In the basic transcription we introduced an additional symbol W
to denote the short consonant ¥, which does not make a syllable and
which can be considered as part of some diphthongs. For instance, it
can be found between two vowels (aya [awa]), at the beginning of
words (yaxeim [wakwsim], yaoe [waoe]), and also it often occurs at the
beginning of words when the first letter is © or © (ou [won], etimxeni
[wetimxkeni]).

The phoneme list contains 36 phonemes: A, 5, B, B, I', ¥, I, E, X, 3,
MK, K, J,MH, H,0,0,0I,P,C,T,Y,W¥,Y,o X, 1,415, I,?3.

The transcription rule list contains 139 rules. If necessary, the com-
plete list of all transcription rules mentioned in the present paper can
be provided upon request.

Sample transcribed words:

CYBBEKTIJIEPI — CYBUMEKTIJIEPI

OMHAYTA — WOVHAWTA

OKTABPLCK — WOKTSEPCK

Sample transcribed sentence:

WOCHHIAY KYOIKTI WOIEPAIMMAJAPIOH KAPXH
MOHUTOPUHI'I CYBMEKTIJIEPI WOJIAP AHHKTAJIFAH COTTEH
BACTAIl KOMUTETKE TAIICHPAIH
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1.4. Transcription based on the orthoepic dictionary

This system of phonetic transcription was based on the rules de-
scribed in Chapter “Orthoepic rules or word sounding principals” of
the Kazakh “Orthoepical dictionary” (Aitbaiuly et al., 2007, p. 770).

Unfortunately, it was not possible to formalize and apply in our
system a complete list of all the rules described in the dictionary, since
some of these rules take into account the origin of words. That is,
orthoepic rules may differ depending on whether they are applied to
original Kazakh words or words adopted from other languages (Rus-
sian, Arabic, Persian, etc.).

However, we tried to formalize and apply all the other rules de-
scribed in the dictionary, those being the same (or having a priority use
case) for all words, both native Kazakh and loanwords.

The phoneme list contains 39 phonemes: 2, 9, B, B, ', T, II, E, X,
3,1, K, K, J,M,H,H,0,0,II, P, C, T, ¥, ¥, Y, &, X, h, II, U, I, II,
H, I, 9,0, 4. This list coincides with the letters of the actual Kazakh
Cyrillic alphabet, excluding symbols E, b, b.

The transcription rule list contains 252 rules.

Sample transcribed words:

OKIHYTE — YOKYHYT'E

OKTABPBECK — YOKTABIPCK

WMAVIBAHY — IISVIBAHE

Sample transcribed sentence:

YOCYHIOAM KYOYKTI YOHNEPALHMAJAPOH  KAPXEH
MOHHVTOPIVHI'I CYBMEKTIJIEPI YOJIAP AHHKTAJTAH
COTTEH BACTAIl KOMIMTETKE TAIICHPAIRL

1.5. Combined transcription rules

This system of phonetic transcription combines the two previous
ones: at first we apply the rules according to the orthoepical dictionary
(system 4), then we apply the rules of the basic transcription (system
3). This allows us, in addition to the Kazakh orthoepic rules, to take
into consideration diphthongs (in those cases not considered in the or-
thoepical dictionary) and to reduce the number of phonemes to 36.

The phoneme list contains 36 phonemes: A,9,B,B, T, T, I, E, X, 3,
n, T71, KKILMHB O, ILP,C,T,Y,W,¥ Y,&, X, 10,4, 1, H, I, .

The transcription rule list contains 380 rules.
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Sample transcribed words:

OKTABPBCK — WOKTSBIPCK

AHKVIBII — AHFHHII

XAIHPAK — XAIIHPAK, XAIIPAK

Sample transcribed sentence:

WOCYHIAM KYIOYKTI WOIIEPAIIHMAJIAPOH KAPXH
MOHHMTOPIMHI'I CYBUEKTIJIEPI WOJIAP AHHKTAJIFAH
COTTEH BACTAIl KOMIUTETKE TAICHPAIH

1.6. Transcription proposed by Prof. A. Sharipbay

This system of phonetic transcription was based on the rules pro-
posed and described in the monograph of Professor Altynbek Sharip-
bay (Sharipbay, 2017).

The automatic online transcriptor “Transcription of Kazakh Cyril-
lic writing into Latin” (Online Transcriptor, 2017) was used to gener-
ate phonetic transcriptions on the basis of these rules.

The phoneme list contains 31 phonemes: A, ©, B, B, I, , II, E, X,
3,1, K, K, JI,M, H,H,0,6,1,P,C, T, Y, ¥,Y,d, X, I H, I.

The number of transcription rules is unknown.

Sample transcribed words:

LUPKYJIAUMACH — CIPKYJISTCHISCH

OyST — IOYET

KOHBIOHKTYPA — KOHHMYHKTYPA

Sample transcribed sentence:

OCHHIAN KYOIKTI ONEPATCHISJIAPIH KAPXH
MOHITOPIHI'I CYBHMEKTIJIEPI OJIAP AHHKTAJIFAH COSTTEH
BACTAIl KOMITETKE TAIICHPAIH

3. The word-based experiment

We carried out a series of experiments on acoustic modeling and
speech recognition over the described speech corpus (see Section 1)
using the described phonetic transcription systems (see Section 2). The
experiments were carried out on the Kaldi platform, using a cluster for
distributed computing and a batch-queuing system.

At the first stage, word-based experiments were conducted, where
the recognizable speech units were the words of the Kazakh language.
Each uttered sentence was interpreted as a sequence of words sepa-
rated by spaces.
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The lexicon and the trigram language model (Federico, Bertoldi,
Cettolo, 2008; The IRSTLM Toolkit, 2017) had been constructed from
texts of the training set only, so the OOV rate was high (about 20%,
see Table 1).

The experiments were carried out according to the standard Ka-
1di ASR algorithm (Povey et al., 2011; Yessenbayev, Karabalayeva,
2016), which was a sequential training of a monophone model, then
several triphone models, and finally, an SGMM model.

To estimate the performance of a recognition system we use the val-
ue of WER (word error rate), which is computed as the ratio of errone-
ously recognized words to the total number of recognized words. WER
is a common metric of the performance of experimental speech recog-
nition models. The lower WER is, the better system performance is.

The results of the word-based experiment are shown in Table 2.
The best results were obtained for the systems without transcription
(systems 1, 2) and with the basic transcription (system 3). Here it can
be noted that changing the phonetic transcription system does not lead
to significant changes in the system performance on the test set (dis-
persion is about 0.5% on an absolute scale, about 1.1% relative to
the lowest WER). As mentioned above, this is due to the fact that the
language model alleviates and overcomes the errors that arise in the
acoustic model of the system. Also, we can observe a big difference
between the WER values on the training set and the test set. It is due
to the high OOV rate in the test set, which again confirms the essential
dependence of speech recognition systems on the lexicon and the lan-
guage model.

Table 2. The results of the word-based experiment, WER

N Phonetic transcription system Train, % | Dev, % | Test, %
1 Grapheme = phoneme 0.50 40.28 36.88
2 | Grapheme = phoneme, without E, b, b 0.52 40.19 | 36.79
3 |Basic transcription 0.54 40.21 36.93
4 gf;?zggf;ion based on the orthoepic 0.56 40.60 37.06
5 |Combined transcription rules 0.59 40.71 37.21

6 | Transcription proposed by Prof. A.

Sharipbay 0.57 40.93 37.04




124 CEKIUA 2

4. The phone-based experiment

At the next stage, independent phone-based experiments were con-
ducted, where the recognizable speech units were phonemes. Each uttered
sentence was interpreted as a sequence of phonemes separated by spaces.

As previously, the lexicon and the language model had been con-
structed from texts of the training set only. The experiments were car-
ried out according to the standard Kaldi ASR algorithm.

The results of the phone-based experiment are shown in Table
3. As previously, the best results are obtained for the first three sys-
tems, with the leader being system 1. You can see that here, unlike
the previous experiment, the WER values on the test and training sets
are comparable, i.e. the dependence on the lexicon and the language
model of the system is minimized. This factor makes the results of
this experiment much more significant than the results of the previous
word-based experiment (see Section 3). With regard to phonetic tran-
scription systems, the error dispersion in the test set is notably larger
than in the word-based experiment (about 2.9% on an absolute scale,
about 17% relative to the lowest WER). The order of the error is also
comparable with similar systems for English (Lopes, Perdigao, 2011;
Graves, Mohamed, Hinton, 2013).

Table 3. The results of the phone-based experiment, WER

N Phonetic transcription system Train, % | Dev, % | Test, %
1 |Grapheme = phoneme 12.15 18.46 16.78
2 |Grapheme = phoneme, without E, b, b 13.40 20.05 18.00
3 |Basic transcription 13.35 19.48 17.94
4 (ll"ir;ril(s;;:ll:f;lon based on the orthoepic 13.77 19.98 1833
5 |Combined transcription rules 14.67 21.63 19.43
6 |Transcription proposed by Prof. A.

Sharipbay 14.93 21.42 19.66

5. The test manual annotation experiment

Based on the experimental results presented in the previous sec-
tion, we can already draw certain conclusions about the performance
of the described systems of Kazakh phonetic transcription. However,
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it is not entirely correct to compare these systems directly with each
other, because they use different sets of phonemes, and therefore their
test sets differ.

In order to compare the performance of the described phonetic tran-
scription systems, we have chosen a minimal phonetic alphabet based
on the phonetic system proposed by Prof. A. Sharipbay (Sharipbay,
2017, p. 104-105), since this alphabet contains the smallest number of
phonemes among all considered phonetic systems.

For phonetic systems with a greater number of phonemes than in
the minimal phonetic alphabet, we have defined the following rules of
substitution in order to get rid of redundant phonemes in recognized
texts:

H =3
E Q

HH OB XMH

(remove)
- (remove)

In addition, in the transcription systems (2) and (4) that contain the
symbol W denoting the short consonant ¥, we have applied two more
rules of substitution, in the order indicated:

Y - ¥

W - VY

Using this minimal phonetic alphabet, we have annotated a small
phonetically representative speech corpus test manual, as an indepen-
dent test set. This corpus contains 83 Kazakh sentences, uttered by
three speakers (two males, one female). These 83 sentences consist
of 534 words and 3220 letters. All the letters of the Kazakh Cyrillic
alphabet are found in the corpus at least 11 times, except for the letters
E (0 times), Il (8 times), & (6 times). All sentences of the corpus were
transcribed manually, by careful listening to the uttered sentences and
writing down their phonetic transcription.

The phoneme list contains 31 phonemes: 2, 8, B, B, T, ¥, [I, E, X,
33 ﬁﬂ K) K’ ‘]-[9 Mﬂ H) H’ Oﬂ e’ H) P) Cﬂ T’ y) ¥’ Yﬂ (D7 X) ]'H’ blﬂ I'

CorSM3SED oLz
L A
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In this list, the symbol ¥ is used only to denote the short conso-
nant sound as part of diphthongs (just like the W symbol in the basic
transcription system (2), see Section 2). Whereas the vowel ¥, which
makes a syllable and can be found in loanwords, is transcribed either
by the symbol ¥ or the symbol Y — depending on the hardness or soft-
ness of neighboring phonemes.

The symbol 1 is excluded from the system, since U is considered as
an allophone of the phoneme T.

Besides that, we have excluded the symbol h (transcribed as X); the
symbol [T (transcribed as TC or C); the symbol U (transcribed as TII);
the symbol Il (transcribed as II); the symbol 2 (transcribed as E); the
symbol 10 (transcribed as ¥, or 1Y, or Y); the symbol £ (transcribed
as VIA, or 19, or 8). The symbol £ does not occur in the set.

Sample source sentences:

OPHCTHH TAMAIIA CATUPUK XASYIE MUXAUI MUXAMIO-
BUY 3O0UEHKO

CYBEBEHIVA KOJIEMI EKI MWUIMAPIL TEHTE

PAIIMIIEB TIETEPBYPI'TEH MOCKEYTE CAAXAT

Sample transcribed sentences:

YOPHCTHH TAMAIIA CATIPII' KASYIE MIXAMHIJI
MIXAWJIABIN 3OMEHKA

CYBBEHCINS KOJIEMI MEKI MIJIIAPT TEHTE

PAIHMIIE® IIETOPBYPKTEH MSCKEYTE CANMAXAT

The results of the test manual annotation experiment are shown in
Table 4. The best result was shown by the system with basic transcrip-
tion (3), and the second best is the system without transcription (1).
At the same time, the inferiority of the system based on the orthoepic
dictionary (4) and the system without £, b, b (2) compared with the
system 1 is not essential.

Table 4. The results of the test manual annotation experiment, WER

N Phonetic transcription system Test, %
1 | Grapheme = phoneme 23.38
2 | Grapheme = phoneme, without E, b, b 23.68
3 | Basic transcription 23.05
4 | Transcription based on the orthoepic dictionary 23.48
5 | Combined transcription rules 24.50
6 | Transcription proposed by Prof. A. Sharipbay 25.03




PEUYEBBIE TEXHOJIOI'M1 127

6. Conclusions

The paper presents the results of the experiments on Kazakh speech
recognition using different phoneme sets and alternative phonetic tran-
scriptions. Based on the results obtained, it can be concluded that a
system with basic transcription, which takes diphthongs into account
and excludes rare loan phonemes, provides the most adequate model
of real Kazakh speech. On the contrary, systems using transcriptions
based on more complex orthoepic rules showed an inferior recognition
performance, which, presumably, was due to some inconsistency of
these rules with the actual sounding of Kazakh speech. Indeed, during
the time that the actual Kazakh Cyrillic alphabet and the phonetic sys-
tem on its basis are being used, native speakers have been able to adapt
to foreign loan phonemes. Now they are able to utter them as required
(e.g. in Russian), in an almost authentic manner. This conclusion is
also supported by quite good recognition results obtained by the sys-
tems without using any orthoepic rules (in the “Grapheme = phoneme”
experiments).

It can also be observed that reducing the number of phonemes to
36 (in the basic transcription) is absolutely harmless and even leads to
an increase in the recognition performance. This seems to be due to
that phonemes excluded from the phonetic system can be legitimately
considered either as diphthongs or as allophones of other phonemes,
more frequent in speech. At the same time, in the process of auto-
matic recognition, we do not observe any negative confusion effects
that could appear in consequence of classifying such phonemes to the
wrong classes. On the contrary, such negative effects get reduced, and
the recognition performance gets somewhat increased. This testifies
to the correctness of the substitution rules that we use to remove the
symbols E, 10, 4, h, I, b, b.

Further reducing the number of phonemes to 31 (in the minimal
phonetic alphabet) leads to a decrease in the recognition performance.
However, this can be explained by the complexity of the system of
orthoepic rules, rather than by shortening the phoneme list. Let us
also note that a certain portion of errors in the last experiment (with
the manually annotated corpus) may result from the rough mapping of
phonetic systems with a larger number of phonemes into the system
with the minimal phonetic alphabet.
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This work is a preliminary study. A more detailed study will re-
quire extensive analysis of the contribution of each single phoneme
into the performance of continuous speech recognition. Only on the
basis of such an analysis we shall be able to elaborate and introduce an
adequate phonetic system with appropriate transcription rules. That is
going to become the subject of our future work.
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This paper describes the rapid and efficient development of a Kyrgyz lan-
guage speech synthesizer using open source technologies created by The Centre
for Speech Technology Research at the University of Edinburgh. The synthesizer
was trained on recordings from an open license audio book recorded by the
Kyrgyz Language Audiobooks initiative from the Bizdin Muras group.

Additionally, I give specific recommendations for using lightly-supervised
acoustic modelling with the Kaldi ASR toolkit to increase the labeled dataset used
for training a new voice.

1. Introduction

The creation of new Text-To-Speech (TTS) technologies typically
require either (1) expert, linguistic knowledge of the language or (2) a
sizeable collection of audio with transcriptions. Open source software
exists for either of these two approaches, for example eSpeak NG al-
lows linguists with some programming knowledge to create a synthe-
sizer by coding orthography — pronunciation rules.!

Practically speaking, the linguist need not be an expert programmer
to create a useable voice quickly with eSpeak NG. However, a major
drawback of such rule-based speech synthesizers is that they inevitably
sound robotic. For certain applications this is not an issue, and even
beneficial (screen readers like NVDA can more easily speed up this
kind of speech).? However, most users prefer human-like voices.

The second approach allows the researcher / developer to create a
natural, human-sounding voice by training a statistical model to gen-
erate an approximation of the provided voice. While the end product
of this approach sounds best, it requires access to some collection of
speech recordings (ie. speech corpus) as well as more expert program-
ming knowledge. In this paper I demonstrate that we can partially avoid

' eSpeak NG GitHub repo: https:/github.com/espeak-ng/espeak-ng
2 NVDA GitHub repo: https://github.com/nvaccess/nvda
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the corpus collection problem by generating transcripts. Additionally,
I show that by using certain user-friendly open source toolkits, we can
effectively circumvent the need of much of the traditional, technical
expertise needed in creating TTS (ie. signal processing and finite state
machine technology). These toolkits hide much of the technical prob-
lems under the hood, if the developer wishes, she can easily find the
source code which she would like to modify.

The current paper demonstrates the development of a Kyrgyz lan-
guage synthesizer using the open-source toolkits Ossian and Merlin [1]
which are designed to be userfriendly and allow the non-programming-
expert to create a good voice quickly.!?

Furthermore, I propose a method to create accurate alignments at
the utterance level for an entire audiobook, by training a speech rec-
ognizer on only a small subsection of that same book. This is an idea
from semi-supervised, or lightly-supervised learning [2]. Typically,
audiobooks come in audio files which are too large to use directly for
training a synthesizer. By splitting large files on silence and then gener-
ating transcriptions, we can use more audio and spend less time creating
hand-aligned segments.

II. Pipeline

The project can be condensed into these main steps:

1) find audiobook (human)

2) split audiobook on silence (sox)

3) hand-align sample of audiobook (human)

4) train speech recognizer on sample of audiobook (Kaldi)

5) use trained recognizer to generate transcripts for more audiobook
(Kaldi)

6) use text from audiobook to train TTS frontend (Ossian)

7) train acoustic and duration model for DNN TTS (Merlin)

8) synthesize new speech (Merlin + Ossian)

III. Data

The audio book used to train this system was spoken by a female
native Kyrgyz speaker from the north of the country and recorded by
the Bizdin Muras Group.’ The audio files made available to the author

! Ossian GitHub repo: https://github.com/CSTR-Edinburgh/Ossian
2 Merlin GitHub repo: https://github.com/CSTR-Edinburgh/merlin *Bizdin
Muras Group website: http://bizdin.kg/
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were formatted as stereo MPEG 1.0 Layer III with a sampling rate of
44 kHz and a 160 kbps bit rate. The recordings were available in 30
minute segments.

The original recordings were then split on silence longer than .55
seconds, and the resulting utterance-sized files were then hand-aligned
to text by the author. By using .55 seconds of silence as the delimiter,
the audio was split on what mostly corresponded to complete sentences
in the text file. After splitting the audio on silence, the first 1.5 hours
were hand-aligned to text by the author. The following describes the
proposed lightly supervised method.

IV. Speech recognizer: kaldi

A. Training

All speech recognition training and decoding may be performed
with the Kaldi toolkit. [3]'.

The original source should be first down-sampled to 16kHz and the
two original channels should be merged (to convert stereo to mono).
The features should be 13-dimensional MFCCs. Delta and Delta Delta
features should also be extracted, for a total of 13 MFCCs + 13 A+ 13
AA = 39 features. Cepstral mean and variance normalization then may
be applied.

Initially, monophones are trained from a flat start. Then, context de-
pendent triphones are trained using the alignments given by the mono-
phones. The context-dependent triphones are then used to generate
alignments for the audio, and those alignments are used to train the final
DNN. Since in TTS we’re working typically with a single speaker, there
should be no speaker adaptation applied.

The language model incorporated into the decoding graph can be a
tri-gram backoff model trained on the text of the audiobook itself. This
means the decoder will be highly biased to predict strings from the
audiobook, which is good for the current application.

B. Decoding

Additional N hours of the audio book (which has been split on si-
lence) can then be decoded with the DNN ASR system trained on the
first, hand-aligned section of the audiobook. The generated transcrip-

! Kaldi GitHub repo:https://github.com/kaldi-asr/kaldi
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tions for these N hours can be treated as correct and used in the training
of the speech synthesizer. Hypothetically as many hours are possible
can be decoded and used in this same way.

V. TTS frontend: Ossian

Training in Ossian was performed with the standard naive 01 nn
recipe.

The main function of Ossian is to convert raw text into linguistic
features which are believed to correlate to phonetic information (includ-
ing prosody). In the naive 01 nn case, we are extracting features in a
very general way, with the main processing being standard tokenizing
by splitting text on whitespace and punctuation. Each token is auto-
matically classified as word, space, or punctuation by using information
from the UTF-8 character set. This is performed by a Python module
called RegexTokeniser.

In this naive recipe, we use Ossian to train word vectors as a cor-
relate to POS tagging. These vectors have a context size of 250 tokens,
and are appended to their tokens during training. This is performed by
a Python module called VSMTagger.

The next step in naive frontend processing is to break a word down
into its component phonemes. Ossian helps us do this for a new lan-
guage where we don’t have a letter-to-sound (LTS) rule set. We can
tell Ossian to just break a word down into its letters, and use the letters
themselves as a stand-in for phonemes. This is performed by a Python
module called NaivePhonetiser.

Ossian will also make a prediction about where pauses occur. As a
first informed guess in training, Ossian will first hypothesize that pauses
occur at punctuation marks in text. This initial punctuation-pause pre-
diction is used to bootstrap a more refined model later on in training.
Once we have a more refined model, we use its prediction to train a
Python module called SKLDecisionTreePausePredictor.

Lastly, (linguistic) phrase breaks are predicted to be at silence mark-
ers. This is performed by a Python module called PhraseMaker.

Ossian represents each utterance internally in a hierarchical structure
(saved as an XML file for convenience). This hierarchical structure
is able to efficiently save information relating to phrases, words, and
phones (and hypothetically any other relationship we can think of).
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Next, we take these hierarchical structures and flatten them into strings.
The manner of encoding these trees as character strings is done in such
a way as to retain hierarchical as well as neighboring information. For
example, phrase information is appended to the phone as well as the
two phones to the left and two phones to the right of the central phone
in question. This allows us to model influence of co-articulation as well
as higher-level influence.

The level of detail in these representations is up to the researcher,
and can incorporate sophisticated linguistic knowledge. For our pur-
poses in this paper, we want to show that creating this Kyrgyz syn-
thesizer without any explicit linguistic knowledge can lead to already
good results.

With the help of Ossian, we are able to quickly take raw text and
generate potentially linguistic features, without any pronunciation dic-
tionary. This is a major advantage of Ossian in particular when working
with low-resource languages. In particular, if the writing system of the
language is fairly transparent (that is, the letters correspond strongly to
different sounds) we can create a fairly high-quality linguistic repre-
sentation in little time. o

VI. TTS core regression: Merlin

Merlin takes as training data input (1) the linguistic text features
generated by Ossian as well as (2) the audio features from training ut-
terances. The audio features will have been extracted and engineered via
the WORLD Vocoder, but we will not go into depth here on how that
is performed. (WORLD [4], D4C edition [5])' Suffice it to say that the
raw audio contains too much information in addition to noise. We need
to compress the signal to retain as much useful information as possible
and lose as much noise as possible.

Neural nets can only work with numerical information. That is, they
take vectors of real numbers as input, and they return vectors of real
numbers as output. However, the output provided by Ossian (and other
such frontends) is a character string which contains hierarchical and
contextual information about the phone. So we need to first convert this
string into a real vector. This is achieved with a combination of one-hot
encoding and real-number values.

' WORLD GitHub repohttps://github.com/mmorise/World
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TTS can be naturally viewed as a sequence-to-sequence problem,
where we are trying to map a sequence of phonemes (derived from input
characters) onto a sequence of acoustic features. If we have one item
in our sequence per phoneme, and one frame of audio features per item
in our sequence of output audio, we will have an obvious mismatch in
lengths of our text input and audio output. The text input will be much
shorter, which makes sense because each phoneme will map onto mul-
tiple frames of audio. In training, this is not a major problem, because
we can use the same forced-alignment techniques well known in stan-
dard HMM speech recognition. However, when we need to synthesize
speech we need to decide how many audio frames are generated by
each input phoneme. In other words, we need to predict the duration
of a given phone, and we accomplish that in Merlin with a duration
predictor. The duration predictor is a neural net which takes as input
the same linguistic features derived by Ossian for a given phone, and
predicts its length in frames.

Merlin in fact will train two separate DNNs which are used in speech
synthesis. The first model is the acoustic predictor, and is trained to pre-
dict the acoustic quality of sounds. That is, this DNN predicts the audio
features from text. The second DNN model is a duration predictor, and
predicts from the text how long sounds will last on the output.

For the current project, the 1.5 hours of hand-labeled data were used
to train both DNNs in Merlin. The proposed lightly supervised method
is a recommendation for future work.

VII. Conclusion

This paper demonstrates how minimal resources can be leveraged
in addition to open-source speech technology toolkits to successfully
train a synthetic voice for a new language. At this point [ would like to
continue this line of work by:

1) implement the proposed lightly-supervised technique to augment
the training data

2) evaluating the final voice with ratings from Kyrgyz speakers

3) experiment with more sophisticated morpheme vectors in lieu of
POS tagging

4) experiment with speech recognizer to find minimum require-
ments for producing good alignments (larger ngram LM and less hand-
alignment)
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The fast Fourier transform is used to calculate the continuous wavelet trans-
form. The MHAT wavelet constructed on the basis of the second derivative of
the Gaussian function is used. The wavelet spectrum is divided into segments of
fixed duration. To determine the boundaries between the vowels and consonant
phonemes, the energy of the segments of the wavelet spectrum of the sentence
is calculated. The energy of the segments is calculated using the Fourier spec-
trum of the wavelet spectrum of the sentence. The analysis results show that the
energy of segments of vowel phonemes is allocated in the form of maximum
peaks, and the energy of consonants is always lower than the vowel energy. The
boundary between the vowels and consonant phonemes is determined to within
2-3 segments. For each phoneme standards of phonemes are formed based on the
wavelet spectrum of phonemes. These standards are used to recognize sentences.
Since the various sentences have a certain number of vowel letters, they can be
preliminarily distinguished by the number of peaks in the wavelet spectrum.

Keywords: continuous wavelet transform, fast Fourier transform, speech
recognition, sentence.

NMPUMEHEHHUE BBICTPOT'O HEPEPBIBHOT'O BEMBJIET-
IPEOBPA3OBAHUSA JIJISI PACIIO3HABAHHUA NPEIJTIOKEHUM
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Jlyist BBIYMCIIEHUS] HENPEPBIBHOTO BEWBJIET-NPE0OpPa30BaHus MPUMEHSIETCS
obicTpoe mpeobpazoBanue Dypwe . Ucnonssyercss MHAT-6etignem, KOTOPHIHA
KOHCTPYHpPYETCsl Ha OCHOBE BTOPOH mpom3BoaHo# ¢yHKmu ["aycca. BeiiBier-
CIIEKTp pa30MBAIOTCSI HA CETMEHTHI (PMKCHUPOBAHHON JTUTENBbHOCTH. JliIst ompe-
JEeNeHNs TPAHUL] MEKAY TJIACHBIMU U COTJIACHBIMH (JOHEMAMHU BBIUUCIISAETCS
SHEPrHsl CETMEHTOB BEHBIET-CIIEKTPa MPEUIOKEHUSA. DHEPTUsl CETMEHTOB BbI-
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YHUCIIAIOTCS ¢ NpuMeHeHHeM Pypbe clieKTpa BeHBIIET-CIIEKTpa MPeaIoKeHNUS.
PesynbraThl aHanu3a MoKa3blBalOT, YTO YHEPIUsI CETMEHTOB TJACHBIX (OHEM
BBIACTIACTCA B BUAC MAKCUMAJIbHBIX ITMKOB, @ SQHEPTUA COTJIAaCHBIX 6yKB BCCrJ1a
HIDKE, YeM DHEprus IJIacHbIX. [ paHHIa MeXIy TIacHBIMH M COTJIACHBIMHU (O-
HEMaM OIpeNeNsieTCsS ¢ TOYHOCTBIO 10 2—3 cerMeHToB. s Kaxaol (GpoHeMbl
(dhopMHpyIOTCS 3TaOHBI (POHEM Ha OCHOBE BeiBIIET-CIieKTpa (poHEM. DTH 3Ta-
JIOHBI UCIIONB3YIOTCS VI paclio3HaBaHWS IPeUIOKeHHs. Tak Kak pas3nyHble
NPEIIOKEHHS] UMEIOT OIPEAEICHHOEe KOINYECTBO TJ1aCHBIX OYKB, TO MX MOXXHO
NIPEABAPUTENBHO Pa3JInyaTh 110 KOJIUYECTBY IIUKOB BEUBIIET-CIIEKTpa

KiroueBble cjioBa: HenmpepbIBHOE BEHBIET-IIpeoOpazoBaHue, OBICTpOE
®ypre mpeobdpazoBaHye, paclio3HABAaHNUE PEUH, TIPEIUIOKCHNUE.

[Tpu MpOU3HOIIEHNU OJHOTO M TOTO K€ MPEUIOKEHUSI HECKOIBKO
pa3, AIUTEIBLHOCTh MPEAJIOKECHHS B KaXJIOM cllydae OyJeT pa3HOH,
TaK KaK JJIUTEIbHOCTh, TPOMKOCTh M TEMIT PEYH U3MEHSIOTCS B IITUPO-
Kux npenenax. [lpu ToM pa3invdHbIe 3ByKH PEUU PACTATHBAIOTCS WUIIH
CXKUMAIOTCSl He OJMHAKOBO. Hampumep, rimacHble U3MEHSIOTCS 3Ha-
YUTEJILHO CUJIbHEE, YEM COTJIACHBIC, IPH YBEJIMUCHUH JTUTEILHOCTH
npou3HoIIeHus cioBa. OHON U3 OCHOBHBIX TPYAHOCTEN IMPHU pacro-
3HABaHWH SIBJISICTCS HEOMPE/ICIICHHAs BpEMEHHasl OpraHu3aius peye-
BOTo curHaia. M3 HempepbIBHOTO peyeBOro NoToKa J0BOJIBHO HEMpO-
CTO BBIICNIUTh KaKHE-TUOO PeUeBbIE CIUHUIIBI, TO €CTh CErMEHTAIIUS
peuu SABJISETCS OJHOM M3 OCHOBHBIX 3aJ]a4 CHCTEMBI PAcTiO3HABAHUS
cuTHOU peuu. [yt Toro, 4ToObI CPAaBHUTH C ATAJTOHOM, HAJO0 MyTEM
negopManru OCu BPEMEHU COBMECTHTH YYaCTKH, COOTBETCTBYIOLIHE
OJIHAM U TEM e 3ByKam. /{151 HeMMHEHOTo COrjacoBaHMs Pedu UC-
MOJIB3YFOTCSI METOBI AMHAMHYECKOTO MTPOTPAMMHUPOBAHUS (aITOPUTM
JUHAMUYECKOTO MCKAXCHUS BPEMEHH) U MapKOBCKOTO MOJIEIMPOBA-
Hus. B Hacrosmel paborte, Kak s CETMEHTAIMM PEYH, TaK U JJIs
(dbopMHUpOBaHUS ITATOHOB (POHEM HCIONB3YeTCs] HENPEpPhIBHOE ObI-
CTpo€ BelBIeT-IpeoOpa3zoBaHue.

JI71s1 BBIYUCIICHHS BEUBIIET-CIIEKTPa PEUCBOTO CHTHAIA HUCIIONB3Y-
eTcst GopMyJia HEMTPEPLIBHOTO BEHBIIET-TTPEOOpa3oBaHUs

Wab)=— [ s() W[M] dt.
Ja a

BeiiBner—cnextp W(a,b) (MmacmtaOHO-BpEMEHHOM CHEKTP) B OT-
nngre ot Dypwe-criekTpa sABIsSeTcs QYyHKIHEH JIBYX apryMEHTOB.
[lepBriii aprymeHT a (BpeMEHHOW MaciuTal) aHaJIOTHYEH MepHuo-
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Ny OCHMUISILMMA, BTOPOl apryMeHT b — CMEILEHUIO CUTHaja MO0 OCH
BpeMeHu. Masble 3Hau€HUs a COOTBETCTBYIOT BBICOKHM YacTOTaM,
OoJbIe 3HAYEHUS @ — HU3KUM dYacToTaM. HempeprsiBHOE BeWBIET-
npeoOpa3oBaHNEe BBITIONHACTCS, KaK MPABUJIO, MPSIMBIM YUCICHHBIM
uHTerpupoBanueM [1], 9to ams GONbIINX BPEMEHHBIX MOCIE0BATEhb-
HOCTel 3aHMMaeT Oosblioe BpeMs. J[Js BBIYMCICHHUS HENpPEPBHIBHOTO
BeliBJeT-ipeoOpa3oBaHus HaMU pa3paboTaH aJrOpUTM, KOTOPBIN TI0-
3BosisieT B 15000 pa3 yBenmuuts ObicTpozeiicTBue ais 32768 otcue-
TOB, 110 CPABHEHUIO MPSIMBIM YMCIEHHBIM MHTErpupoBaHueM. Takoe
yBeJIMYeHHE ObICTPOJACHCTBUSA JOCTUTHYTO 32 CUET MPUMEHEHUs Obl-
ctporo npeodpazosanusi Pypre (BI1D). [2,3,4,5,6]. B kauecTBe «mare-
PUHCKOW» (DYHKIIMM HAMH BBIOpaHA CHMMETPHUYHAs, YSTHAS, TJIaKas
dbyukaus MHAT(¢), Ha3piBaeMasi «MEKCUKAHCKas MUY, KOTOpas
KOHCTPYHMPYETCSl Ha OCHOBE BTOPOM npou3BoaHOi ¢pyHkuuu ["aycca.

Jis Toro, 9TOOBI COBMECTHTD YYaCTKH, COOTBETCTBYOIINE OTHIM
U TEM K€ 3ByKaM OIPEACISIOTCS TPAaHUIBI MEXKIY TJIACHBIMH H CO-
riacHeIMM (oHeMamu. BeliBneT-criekTp pa30MBarOTCS HA CETMEHTHI
¢ukcupoBaHHON AnuTenbHOCTH (1 = 128). Obmiee YMCI0 CerMEeHTOB
256. [lna onpeneneHus TPaHULL MEXTy TIIACHBIMU U COTJIACHBIMHU (o-
HEMaMH BBIYHCISIETCSl SHEpTUs cerMeHToB GyHkmin W(1,b), W(2,b),
W(20,b) n uccnemyemoro ciopa S(f). B kaxxom cermMeHTe BbIUMCIIS-
1orcst K03 uumentsr ypre:

M 1

d(n)= M S W(a, k)cos(z’mk)
k=0

Znnk

e(n)= i }: W (a,k)sin( ).

k=0

HoQoPYIE: ) a2 ()42 1)

Beraucisiercs Oypwe-criektp dynxumii W(1,b), W(2,b), W(20,b) u S(¢).
DHeprusi CErMEeHTOB BBIYHCIIAIOTCS 110 (hopmyie:

E=3F().
i=1

O003HaYMM SHEPTUI0 CETMEHTOB BeliBieT-ipeoopazoBanus (BIT)
W(1,b), W(2, b) n uccnenyemoro cnona S(¢) pynkuusmu E1(n), E2(n) u
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E3(n) cooTBeTcTBEHHO, T/Ie 2 MeHAeTCs OT 1 10 256. Pesynbrarsl ana-
JM3a TOKa3bIBAIOT, YTO YHEPIrUs CErMEHTOB IriiacHbIX OykB B W(1,b),
W(2,b) BbIensieTcs: B BUJe MAKCUMAaJIbHBIX IMUKOB, & SHEPTHUS COTJIac-
HBIX OyKB BCETJa HUXKE, YeM DHEPTHUs TJACHBIX. DHEPIHsl CErMEHTOB
mmnsamux Oyks B E1(n) Bbaensercst B BUJE MaKCUMAJIbHBIX ITHKOB,
B E2(n) u E3(n) — B Buie MUHUMYMOB. YTOOBI ONpeAeTUTh MECTOIIO-
JoxeHue GoHeM B NpeiioskeHnH, Beraucisercs BIT ¢pynkiueit £1(n),
E2(n) u E3(n) ¢ macmtabHbIM KO3 duttmerTom a = 4. J{inst Haxoxie-
HUSI MECTOTIOJIOKEHUS TJIACHBIX OyKB HOPMHUPYIOTCS dHepruu E2(n),
E3(n), naxoguresa ux cymma u Beinonusercs BII W4(4,b). Takum 06-
pa3oM, eciiv CJIOBO COAEPKUT OJHY TJIACHYIO OYKBY, TO BBIICIISETCS
OJIMH TIOJIOKUTEJBHBI MaKCUMYM, €CJIH JIBE TJIaCHBIE OYKBBI — JIBa
MOJIOXKUTEBHBIX MaKCUMyMa, U T.J. Kaxxaoe ciioBo nmeer onpeeneH-
HYIO CTPYKTYpy. I'paHuiia Mexy ri1acHbIMU U COTJIACHBIMU OyKBaMH
WM MEXIY TIACHBIMH U IIHUIISIUME OTIPEICISIETCS C TOYHOCTBIO JI0
2-3 cermeHTOB. [Ipy MPOM3HOIIEHUH TPEITOKEHHUS YHUCIO TJIACHBIX
YBEIMYUBAETCS POMOPIIMOHAIBHO YHCITY CIIOB, TO €CTh MAaKCHMYMOB
U MHUHUMYMOB Oynet Oombine [4]. JJonomauTensHyo nHpOpMAInio
O pacroJIOKEHUS TJIACHBIX M COTJIACHBIX 3BYKOB PEYH B IMpPEIJIOKe-
HUW MOKHO H3BJI€Yb, UCCIEAYS 3aBUCUMOCTh SHEPTHH CETMEHTOB
BEUBJIET-CIIEKTpa OT MacmTabHoro koddduimenta a. MacmtaOHbIHI
Koapduiment a mensgercs ot 1 1o 50 ¢ marom 1. BeiiBner-ananus pe-
YEeBOT'O CHTHAJIA TIOKA3bIBAET, YTO IJIACHBIE (POHEMBI U (POHEMBI H, M, JT
MMEIOT MaKCUMaJIbHbIC SHEPTHH TP CPEIHUX 3HAUYCHUSIX d. DHEPTHs
(oHEeM H, M, JT MHOTO MEHBIIIE YHEPTUH TTIACHBIX 3BYKOB PEYH, HO 3Ha-
YUTEIBHO BhIIIE YHEPTUu 1ryma. ®oHeMslI K, T, 11, 11 BBIICIAIOTCS MIPH
Oonpmux 3HaueHMsX a. [lepen ponemamu K, T uMeercs naysa. Takas
3aKOHOMEPHOCTh HAOIFOIAeTCsI P MHOTOKPATHOM ITOBTOPSHHUHU U HE
3aBUCHT OT ClIydaiHbIX (hakTopoB. lunsmiie u cBucTsmue hoHEMbI
P MaJIbIX 3HAYEHUSAX MacIITaOHOro KOd((HUIIMEHTa a UMEIOT YHEp-
ruto W(a,b), cpaBHUMYIO ¢ SHeprueit rinacHeix Gonem. Ilpu cpeannx
3HAYCHHUSAX d OHU UMEIOT YHEPTHIO HA YPOBHE IIIyMa.

Jns popMupoBaHUs 3TATOHOB (JOHEM MPUMEHSETCS CIEAYIOMINI
anroput™m. Beruncnstorcs BeiBier-koappuuuentsr W(1,b), W(2,b),
W(3,b), W(22,b) m W(50,b) npennoxenuii, rae b mensercs ot 1 1o
32768. Ilonyuennsie BeiiBner-kodddunuentsl (pynkuuun) W(1,b),
W(2,b), W(3,b), W(22,b) u W(50,b) pazbuBaroTcs Ha CETMEHTHI (HUK-
CHUpOBaHHOH AnuTenbHocTH (n = 128), uT0 cooTBeTCTBYET 16 MC IpH
gacrore auckperusanun 8000 ru. Mepoii cxoacTsa (pa3indus) sBis-
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eTCsl €BKJIMI0BO PACCTOSHUE MKy ITAJIOHHBIMHU NPU3HAKaMu (poHeEM
B IIPEJIOKEHUN U PU3HAKAMU CETMEHTOB IPOU3HECEHHOIO B IaHHBIM
MOMEHT PEYEBOT0 CHTHANA!

n
dij = | > (i —xj )2
k=1

J1s KaXkI0T0 TIpeITIOKEeHUS Ha dTare 00ydeHus B 0a3y TaHHBIX 3a-
MUCHIBAIOTCSI HECKOJILKO BAPHAHTOB OJTHOTO M TOTO K€ MPEITIOKCHHS
C COOTBETCTBYIONTUMH MPU3HAKAMH JJISI KOTOPBIX €BKJIMIOBO PACCTOS-
HUE MUHUMAaIbHOE. [IpH Ka)ja0M MPOU3HONMIECHUH TPEIbITYIINE dTa-
JIOHHBIC TIPU3HAKU CKJIAJBIBAIOTCSI C HOBBIMH MPHU3HAKAMH M JICIISATCS
Ha aBa. TakuM 0Opa3oMm, JUTsl KaXKIOTO TMPEIIOKEHHS M €T0 BapUaHTa
MMyTEM MHOTOKPATHOTO MPOM3HOIICHUS (GOPMUPYETCS yCPETHEHHBIC
STaJIOHHBIC MTpU3HAKK. [Ipy pacrio3HaBaHWHM BBIYUCIICHHBIC 3HAYCHHS
PACCTOSIHUHN TSI KQXKIOTO TPEUIOKESHHSI CPAaBHUBAIOTCS MEXIY CO-
ooii. [Ipennoxenue, y KOTOPOro €BKIUIOBO PACCTOSIHUE MUHHMAJIh-
HOE, BBIBOJJUTCS Ha DKpaH MOHUTOpA. Tak Kak pa3ivdHbIe TpeioxKe-
HUS UMEIOT ONPEJICICHHOE KOJMYECTBO TJIACHBIX OYKB, TO X MOYKHO
MPEIBAPUTEIIBHO PA3IMUaTh 110 KOJUYECTBY MUKOB BEHBIIET-CIIEKTPA
W2(4,b) n cpaBHUBATh MPEIJIOKEHUS C OJUHAKOBBIM KOJIMYECTBOM
ITHKOB.
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This paper presents a comparative study of several different systems for
speech recognition for the Tatar language, including systems for very large and
unlimited vocabularies. The conventional way of building speech recognition
systems is to obtain required acoustic models, a pronunciation dictionary, a lan-
guage model, and use some of the decoders. The situation can be worse when-
ever you have to recognize the speech of an under-resourced language. In that
case some (or all) of the required resources and algorithms may not exist. There-
fore, we have to determine an acoustic alphabet, to record and annotate speech
corpora, to build models with different existing approaches and to evaluate the
recognition quality of combinations of the system’s parts.

We present our recent results in creating continuous speech recognition sys-
tems for the Tatar language: we describe the word-based approach to create very
large vocabulary speech recognition system and sub-word based approach — for
the case of unlimited vocabulary recognition. All the compared systems use a
corpus-based approach, so recent results in speech and text corpora creation are
also shown. The recognition systems differ in acoustic modelling algorithms, ba-
sic acoustic units, and language modelling techniques. The DNN-based system
with word-based language model shows the best recognition result obtained on
the test part of speech corpus.

Keywords: speech recognition; acoustic modelling; language modelling;
Tatar language.

PE3YJIbTAThI UCCJIEJOBAHUM B OBJIACTH AHAJIU3A
CJIMTHOUM TATAPCKOM PEUHA
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B cratbe MPEACTABJICHO CPABHUTCILHOC UCCIICJOBAHNC HECKOJIBKUX pa3Iny-
HbBIX CUCTEM DPACHO3HABAHUA PCUM JJI1 TAaTAPCKOI'o s3bIKa, BKIIHOYad CHUCTCMBI C
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O4€Hb OOJBIINM M HEOTPAaHUUYEHHBIM cI0BapeM. [lJIsi Co31aHus CHCTEM Paclo3Ha-
BaHMS PEeYH HEOOXOANMO MOCTPOSHHE aKyCTHYECKHX MOJeJeH, cIoBaps TpaHC-
KpUIILUHI, SI3bIKOBOM MOJIETIM U UCIIOJIb30BaHUE AeKkoiepa. B ciayuae manopecypce-
HOTO SI3bIKa HEKOTOpBIE (MM BCE) TpeOyeMble PECypChl H allOPUTMBI MOTYT OT-
CYTCTBOBATb, YTO AENAECT HEOOXOIMMBIM PEIICHUE 3a/1a4 OTIPEACIICHHUS aKyCTHYe-
CKOT0 angaBuTa, 3allMCH W aHHOTAI[MN PEYEBOT0O KOPITyca, OCTPOSHHS MOJCIH
Ha OCHOBE Pa3JIMYHBIX CYHIECTBYIOIINX MOAXOJO0B U OLICHKN KaueCTBa Paclo3Ha-
BaHUsL.

B nanHoli paboTe npecTaBieHbl MOCIEIHHE PEe3YJIbTaThl CO3[aHHsl CUCTEM
pacro3HaBaHUs CIMTHON peuu I TATAPCKOI'o A3bIKa: OMUCAHA CUCTEMA MOCIIOB-
HOTO PAacriO3HaBaHHS C OYEHb OOJBIINM CIIOBApEM M IIOCIOTOBas MOJENb IS
pacrio3HaBaHus 0e3 OrpaHWYCHUS! JIEKCHKOHA. Bee mocTpoeHHbIe CHCTEMBI pac-
MTO3HABAHMUS UCIOJIB3YIOT KOPITyCHBIN MOAXO, I03TOMY MPUBOJMTCS CTATUCTUKA
II0 CO3/IaHHBIM PEYEBBIX M TEKCTOBBIM KopIirycaM. 1o pe3yspraTraM npoBeIeHHbIX
SKCIIEPUMEHTOB CHCTEMA Ha OCHOBE TTyOOKHUX HEHPOHHBIX CETeil C SI3BIKOBOM MO-
JIETIbIO HA OCHOBE CJIOB IOKa3ajla HaWIy4dIlInii pe3ynbTaT paclo3HaBaHUs

KiroueBblie c10Ba: pacro3HaBaHUE PEUH, aKyCHTIECKUE MOJIEIH, SI3BIKOBAS
MOJIENb, TATAPCKUH S3BIK.

1. OcHOBHAaA YacCTh
1.1. Beeoernue

Jl1g moCcTpoeHusl CUCTEMBI paclio3HaBaHMsl pedr TpeOyeTcs Hallu-
YHe aKyCTUYECKUX MOJIENIeH 3BYKOB SI3bIKa, CIIOBAps ¢ (POHETHUYECKU-
MU TPAHCKPHUIIIUSM, S3BIKOBasi MOJIENb U peaan3allvs allropuTMa Je-
kozepa. g Kinacca MallopeCypCHBIX SI3BIKOB 3a/laya yCIIOKHSETCS
OTCYTCTBHEM HEKOTOPBIX (MJIM BCEX) HEOOXOIMMBIX MAaTEpPUAIOB U
aJIrOPUTMOB.

B naHHOW cTaTbe MBI IPEACTABISAEM MOCIEIHHUE PE3YbTATHI, 10-
CTUTHYThIC B MHCTUTYyTe npukiaaHoi cemuotnku AH PT B obGnactu
pacrno3HaBaHus CIUTHOM pedyd Ha TaTapCKOM SI3bIKE: MPEICTaBICHbI
MIOCJIOBHAS CUCTEMa PAcllO3HABaHUs PeUH ISl OUeHb OOJIBIIOTO CII0BA-
psi, a TaKKe CHCTEMA, UCTIOJNIB3YIOIIasi YaCTH CJIOB B KauecTBE 0a30BBIX
anemeHTOB (sub-word based recognition) nmst pacro3HaBaHUsI PEUU C
HCIOJIb30BAHUEM MPAKTUYECKH HEOTPAHUUECHHOM JICKCUKH.

Tarapckuil s3BIK SBJISIETCSA BTOPBIM IO KOJIMYECTBY HOCHTENIEH B
Poccuu; na 2016 rox uncino HocuTenen ObIIO OMpeIeNICHO Ha YPOBHE
4.2 MUJUITMOHOB 4enoBeK B Poccuu U 0KoJ0 5.2 MUJIJTMOHOB BO BCEM
mupe (Lewis, Simons, Fennig, 2016). Ucnons3yemslii ¢ 1939 rona xu-
pwmaeckuid andasut cogepxut 39 OykB. Ha ocHoBe mMeromeics
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cucTeMbl Kinaccudukanuu s3elkoB (Berment, 2004; Krauwer, 2003)
B 2013 roxy Tatapckuil si3bIK OBUT OTHECEH K KJaccy Majopecypc-
HBIX s13bIKOB (Khusainov, 2014). OnHako mocieaHue pe3yabTaThl B
obnacTsx mamuHHOTO TiepeBona (Salimzyanov, Washington, Tyers,
2013; Yandex Translate; Suleymnov, Gatiatullin, Gilmullin, 2012),
aBTOMATHYECKOTO aHaIM3a U cuHTe3a peun (Khusainov, Khusainova,
2016, Khusainov, Suleymanov, 2013) MOTYT CO BpEMEHEM HM3MCHHTH
pe3yIbTaThl TaHHOW Kiaccu(UKaIuy.

1.2. Obyuarwouwue oannsie

Pa3mep 1 kauecTBO 00y4arOMuX JaHHBIX UTPAET PELIAIOILYI0 POJIb
B COBPEMEHHBIX CHCTEMax pacro3HaBaHus peud. st oOydeHus cu-
CTEMBI PACIIO3HABAHUS TATAPCKOW PEeUYH OBLT CO3/IaH MHOTOJUKTOPHBIH
KopIyc 3Byuaniei peun. Kopmyc coctout u3 untaemMoil peun Hocure-
Jeit A3bIKa (MPEeUMYIIECTBEHHO Ka3aHCKOro AuanekTa). st moctpoe-
HUS S3bIKOBOM MOJIENN MBI HCIIOIb30BATIH TaTapCKUH HAIIMOHAIBHBIN
kopmyc «Tyran tem» (Suleymanov, Nevzorova, Khakimov, 2013).

1.2.1. Peuegoti xopnyc

BonbmmHCTBO COBpeMEHHBIX CUCTEM aHaJIM3a PeUd UCTIONb3YEeT /s
00ydYeHHUsI PeueBbIX KOPMIYCHI JUIUTETLHOCTHIO B COTHU M THICSYH Ya-
coB. Takoii 00beM IaHHBIX MO3BOJSET JOOUTHCS MOCTPOCHHS CHUCTEM,
YCTOMYMBBIX K M3MEHEHHUIO OCOOCHHOCTEW MPOM3HOIICHUS TUKTOPOB,
WX TI0J1a, BO3PACTA, a TAK)KE K M3MEHEHUIO XapaKTepa BHEIIHUX IITyMOB.

3anuce 1 aHHOTUPOBAaHUE MHOTOJUKTOPHOTO PEUEBOI0 KOpITyca
TaTapPCKOTO S3bIKa MPOJOJIKAIOTCS, HA JaHHBIM MOMEHT KOPIIyC CO-
CTOUT W3 JIBYX OCHOBHBIX yacteil. IlepBas gacts, «ba3oBas», ObuIO
HampaBJIcHa Ha MPOU3HECCHHUE BCEX TaTapCKUX (hOHEM OOJIBIINM KO-
JUYECTBOM JUKTOPOB. VICXO/s1 M3 ATOM 1ENH, KaXAbIH TUKTOP YATAI
MPUMEPHO 2X MUHYTHBIX (DparMeHT clenuaIbHO MOATOTOBIECHHOTO
TeKCTa, cocTosmero u3 11 npemioxkeHuit (U3 JIUTEPaTypHBIX UCTOY-
HUKOB), 13 OTIENBHBIX CIIOB M 7 HOBOCTHBIX INpeaniokeHn. Kakapiit
13 TaKWX TEKCTOBBIX (pparMeHTOB OBLT MOJATOTORJICH TAKUM 00pa3zoM,
YTOOBI cofepkKaTh Bce (POHEMBI TaTAPCKOTO SI3bIKA U MAKCHUMAaJIBHO
pa3HOO0Opa3HbI KOHTEKCT MpON3HECeHHUs (POHEM (KOHTEKCT — Ipel-
BIymas u mnocieayronas GoHemsr). «ba3oBas» 4acTh HCIIOIB3YETCS
Ha TIEPBBIX 3Talax alrOPUTMOB JUTs IOCTPOSHUS] HAYaIbHBIX MOJIEICH
MOHO(OHOB (cMm. 11.1.3.5).

Bropas, «OcHOBHas», 4acTb KOpIlyca COCTOUT U3 MPOU3HECEHUS
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Cly4alfHO BBIOpaHHBIX TEKCTOBBIX ()parMEeHTOB. 3aIMCh KaX/10r0 JHUK-
TOpa UMEET MPOJAOJLKUTENBHOCTD 20-30 MUHYT B 3aBUCUMOCTH OT CKO-
pocth ureHusd. CTOYHHKOM NpPEMIOKEHUN CITyKWUJ TaTapCKH Ha-
UOHAIBHBIN Kopryc «Tyran Ten», B KOTOPOM ObLIH pactm(poBaHbI
a00peBuaTyphbl, YUCIIa U AATHI.

«bazoBas» u «OcHOBHasD» 4acTU KOpIyca ObLIM BPYUHYIO aHHO-
TUpOBaHbl. Ha MaHHBIE MOMEHT KOPITYC COCTOUT U3 ayAuo(]aiinos,
COOTBETCTBYIOIIUX UM TEKCTOB, (POHETUUECKUX TPAHCKPHIIIIUN H JI0-
MOJIHUTENIbHBIX METAJaHHbIX: 110JI, BO3PACT, POJAHOM S3bIK JUKTOPA,
9KCIEPTHAs OLIEHKA KaueCTBa MPOU3HOIICHUS 10 5-0aJUIbHOM LIKae.

CrenyromuMu maram B paboTe HajJ KOPIyCOM IUIaHUPYeTCs 10-
BEJIEHUE ero o0mel mpoaoKUTeNbHOCTH 10 100 9acoB unTaemoii
peur 1 Hayajao aHHOTUPOBAHUS 3PUPHON peun apXUBOB TEJIEBU3UOH-
HBIX U pajguonepenay.

OCHOBHBIE XapaKTEPUCTHUKH PEUYEBOr0 KOpIyca NMPUBEIEHBI B
Tabu. 1.

Tabnuya 1. XapakTepuCTHKN MHOTOIMKTOPHOTO KOPILyca 3By4Yalnei
TaTapCKoOM peyu

XapakTepucTuka 3HaueHue
KonmuecTBo tuKTOpOB 441
IIponomxuTensHOCTh 78:51:52
KonuuectBo aukTopoB B «ba3oBoil» yactu 251
[IponomkuTenpbHOCTD 3anmuceit B «ba3oBoi» yacTu 8:12:16
CpeaHsist npoJOHKUTENBHOCTD 3anucel «bazoBoit» yactu 1:58
KonmuectBo nukTopoB B «OCHOBHOM» YacTh 190
IIponomxuTtensHOCTh 3anuceit B « OCHOBHOW» yacTu 70:39:00
Cpeassist npoJOKUTENBHOCTD 3anuceld B « OCHOBHOI» YacTu 0:22:18

1.2.2. Texcmoguiil kopnyc

SI3bIKOBBIE MOJIENN ObLIM 00Y4EHbI HA TEKCTAX U3 TaTAPCKOTO HAIMO-
HaJIBHOTO Kopmyca. beuin pa3paboTaHbl alrOpUTMbI (PUIBTPALIIH, KO-
TOpBIE YCTPAHSIIN TyOIUPOBAaHUE MPEATIOKESHHA, TIEPEBOIUIN TEKCT K
HIDKHEMY PETHCTPY, paciIn(poBBIBAIN 1aThl, a00pEBUATYPHI U YUCIIA.

OCHOBHBIE XapaKTEPUCTUKH TEKCTOBOI'O KOpITyca rnocie oopadot-
KU puBeJieHbI B Tabu. 2.
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Tabnuya 2. XapaKkTepUCTHKH TEKCTOBOI0 KOpmyca

XapakTepucTuKa 3HaueHue
Komnuaectso daitnos 217 294
KonuuecTso ci10B 69 810 033
Konnuectso cioros 186 014 478 (2,66 / cioBo)
KonuuectBo OykB 434 636 548 (6,23 / c10BO)

1.3. Onucanue apxumexmypuoi cucmem pacno3HA6aAHUsA pedu

1.3.1. Obwee onucanue

Jlng mpoBeieHNsl SKCIEPUMEHTOB OBUIM MOCTPOEHBI CUCTEMBI pac-
MO3HABaHUs peud, OTINYaromuecs 0a30BbIMH aKyCTHUECKUMHU €U-
HUIIAMH, pa3MepOM OOYYaroIIUX TAHHBIX, aJTOPUTMAMH TIOCTPOCHHS
MojieNiel U eKOANpoBaHus. Bce dKCIepruMEeHTHl OBIITH TTPOBEICHBI
Ha 06asze uHctpyMmeHTapus Kaldi (Povey, Ghoshal, Boulianne, et al.,
2011).

MBI UCTIONB30BANIM JBa BU/Ia aKyCTHUECKUX €IUHHII: MOHO(OHBI
u TpudoHbl. 3anucu u3 «ba3oBoi» YacTH peueBOro Kopiryca ObLIH
HCIOJIb30BaHbl HA HAYAJILHOM 3Tale MOCTPOCHHS aKyCTHUECKUX MO-
Jelen.

bazoBeiMu ipu3HaKaM¥ peun ObLTH BEIOPAHBI BEKTOPHI KETICTPalb-
HBIX K03 punmenToB (MFCCs), K KOTOpbIM OBIITH T0OOABICHBI «IEITh-
Ta» U «AeIbTa-IeNbTa» KOIPPUIMEHThI, BMECTE (POPMHUPYIOIINE BEK-
Top pasmepHoctu 39. B Gonee nmpoasunyThix cucremax (Tri2, Tri3,
Tri4, NN) MBI JOTIOJTHATEILHO UCTIOJB30BAIN AITOPUTMBI TpaHChOp-
Maruu npusHakoB LDA/MLLT, a Takke TEXHUKH alanTalnd K K-
topam SAT u fMLLR (Rath, Povey, Vesely, Cernocky, 2013).

SI3b1KOBBIE MO/IENTM OB TIOCTPOEHBI HA OCHOBE CJIOB M CJIOTOB.
[TocnoroBeie A3BIKOBBIE MOJEITH HCHOJB30BAIH TMOIXOM JEICHUS
PEAKUX CJIOB HA CIIOTH JIJIsi YMEHBIIICHHSI YHCIIa BHECIOBAPHBIX dJIe-
mentoB (OOV, out-of-vocabulary). /Ins o6oux moaxo 0B ObuIH TO-
CTpOCHBI IOJHBIE U YcedeHHbIe (pruned) 3-rpaMMHBIe U 4-TpaMMHBIE
MOJIETIH.

OO0mmii mepedeHb MOCTPOSHHBIX CHCTEM PAclO3HaBaHUS PeUd
npexactasneH B Tabn. 3, rae, Hanpumep, cuctema MonoSW siBisietcs
sub-word Bepcueit cucteMbl Mono.
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Tabnuya 3. XapaKkTepUCTHKH TEKCTOBOI0 KOpmyca

Axyctrueckuit | OOywaromrie SI3bIKOBas
Cucrema [TpuzHaku
JNIEMEHT ayAno JaHHbBIE MOZIENb
Mono, MOHO(OH OTJIeNbHbBIE MFCCs VYceuennas
MonoSW cnoBa 3-rpammHas
Tril, TpudoH OTICTBHBIC + delta, + 3-rpammHAs
TrilSW cioBa delta-delta
Tri2, TpruoH «ba3zoBas» +LDA/ Kak ykxa3ano
Tri2SW 94acTh MLLT BBIIIIE
Tri3, TpruoH «bazoBas» +fMLLR | Kak ykazaHo
Tri3SW 4acThb BBIIIIE
Tri4, TpuoH Bech Kaxk + 4-rpammHas
TridSW 00y4JaroIuii YKa3aHo
TTOAKOPITYC BBIIIE
NN, TpudoH Bech Kaxk Kak ykxa3zano
NNSW oOyJaronuii yKa3aHO BBIIIIE
MIOAKOPITYC BBIIIIE

Cucrema pacnozHaBanusi peun NN mocTpoeHa Ha OCHOBE HEHpo-
CeTeBOoro mojxona. Jlannas HelpoceTh MCHONB3YeT (PYHKIMIO aKTHU-
BallMM HEHPOHOB P-NOIM W BBIYUCIISICT allOCTEPHUOPHBIC BEPOSTHO-
CTH JUIsl KOHTEKCTHO-3aBUCUMBIX COCTOSIHUH (Zhang, Trmal, Povey,
Khudanpur, 2014). HelipocereBas cuctemMa o0y4deHa Ha KOPITyce ¢ TI0-
(boHEMHOI pa3MeTKOM, MPOBEAEHHOMN ¢ mOMOLIbI0 cucTeMbl Tri4.

Bce cucrembr Mono, Tril-Tri4 u NN ucnons3ytot cioBaps u3 200
THICSY HauboJiee YaCTOTHBIX CJIOB, B TO BpeMs kak SW-cuctemsl pa-
0orarot co cioBapeM u3 50 ThICSY YaCTOTHBIX OB U 10 THICAY caMbIX
YaCTOTHBIX CJIOTOB.

1.3.2. Axycmuueckue mooenu

B skcniepuMenTax i JaHHOUN paOOThI MBI IIOCTPOMIIN aKyCTHYE-
CKH€ MOJIENIH JIJIs 3arucel xopoiero kauecta: 16 out, 16 k1. Onu
MOTYT OBITh UCTIOJIB30BAHBI JIJIsl PACIIO3HABAHUS 3aMUCEH, CICIaHHBIX
B 0(pHCHBIX TOMeeHHsIX, epes nomamHuM [1K, B ycmoBusix He00Ib-
II0TO OKPY’KAIOMIETO IIyMa.

MonodoHHbIe U TpU(OHHBIE aKyCTHUYECKUE MOJEIU MOCTPOCHBI
g 32 3Byuamux (gonem (non-silence) u 2 ¢onem tummzsl (silence
phones). KoHTekcTHas 3aBUCUMOCTh KaKI0# (pOHEMBI peann3oBa-
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Ha coceHUMHU (GoHeMamu. TakuMm oOpa3oM, Kaxaas KOHTEKCTHO-
3aBucumas gouema (CD, context-dependent phoneme) npencrasiser-
csl TpoiKoH a-b+c, rae b — uMs neHTpanbHOI POHEMBI, a M C — UMEHA
JIEBOTO W TIPAaBOT0 (POHEMHOTO KOHTEKCTA.

®doneMHbIH anaBUT AT TATAPCKOTO SA3BIKA IPEICTABIEH CIIEAYIO-
mumu 34 ponemamu: a, ae, b, ch, d, dzh, e, f, g, h, 1, j, k, kh, I, m, n,
ng, o, oe, p, 1, S, sh, t, ts, u, ue, v, y, z, zh, Gonemamu a1 THIIHHBI Sil
U KOPOTKOH may3sl sp (short-pause).

1.3.3. A3zwbikoewbie mooenu

3aaua MOCTPOEHUS A3BIKOBBIX MOJIEIeH BO3ZHUKAET MIPH peann3a-
IuU OONBIIOr0 KOJWYECTBA MPHIIOKEHUH, HAUMHAs OT aBTOMaTHye-
CKOM MPOBEPKH MPABOMUCAHUS 0 CUCTEM MAIIMHHOTO mepeBoja. Bo
BCEX CITydasX OT S3IKOBOM MOJENN TpeOyeTcsl OIEHUTHh BEPOSTHOCTD
MIOCJIEI0BATEILHOCTH CJIOB 3a/IaHHOTO S3bIKa HA OCHOBE 3aKOHOMEp-
HOCTEH, BBISIBJICHHBIX Ha 00y4aroleM TEKCTOBOM KOpITyce.

SI3pIKOBast MOJIENb IS PAaclO3HABAHUS TaTaApCKOM peun Obuia 1mo-
ctpoena ¢ momomsto nHCTpyMeHTa SRILM (Speech Technology and
Research (STAR) Laboratory) (Stolcke, 2002). JlanHbIii HTHCTPYMEHT
MpenocTaBisieT GYHKIMOHAI CO3JaHMs N-TPaMMHBIX MOJENeH, yme-
€T UHTEPIIOJIMPOBATH HECKOJIBKO MOJIeNICH M OLIEHUBATh Ka4eCTBO I10-
CTPOEHHBIX Mojienel. CTaHIapTHBIN croco0 ncmoib3oBanus SRILM
COCTOUT U3 HECKOJIBKUX OCHOBHBIX LIAroB:

1. BeimonHenue ckpunta “ngram-count” s pacdeTa KOJIMYECTBA
N-rpaMM.

1. BsmmonHenue ckpunta “ngram-count” i OCTPOEHUS SI3BIKOBOM
MOJIEJIM Ha OCHOBE PE3yJIbTaTOB pacueToB lro mara. /lomonHu-
TEJIBbHO MOXKET IPUMEHSATHCS aJTOPUTM CTIIaXKUBAHMS.

(a) BoimonHenue ckpumTa ‘“ngram’” ¢ ONnuued —prune A yCeYeHHS
MOJIEIIH.

2. OmnpeneneHue KadecTBa MOJIETH C OMOIIbIO pyHKIMK “ngram”,
BBI3BAHHOM C mapameTpoM “ppl”.

Tarapckuil sI3bIK MPUHAUICKHUT K arTIIOTHHATUBHBIM SI3bIKAM, YTO
XapakTepusyeTcs ero doraroit Mmopdonorueit. B ciyyae cuctemsl mo-
CIIOBHOTO PAcCHO3HAaBaHUS PEYM €IMHCTBEHHBIM CIIOCOOOM IOKPHITH
BECh JIEKCUKOH — HMCIIOJIb30BaTh CJIOBapbh OYEHb OOJIBIIOrO pa3mepa.
OKCHEepUMEHT MOKa3al, 4To cjaoBapb U3 20 ThICSY caMbIX YaCTOTHBIX
cioB na€t 3HaYeHHe BHeCIOBapHBIX ciaoB (OOV rate), pasuoe 17%,
50 teicsiy cnoB — 10%; maxke crnoBapsb, coctosuuii u3 200 Thicay ca-
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MBIX YaCTOTHBIX CJIOB s3bika 1aéT 4.4% OOV Ha TeCcTOBOM MOJKOP-
nyce. [Ipu ucnonp3oBaHuM N0Ca0roBoit Moaenu ynaércs goctudb 0%
OOV yxe mpu 60 THICSSIHOM CIIOBape, cocTosmeM u3 50 THICSIY CaMbIX
YaCTOTHBIX cJI0B U 10 ThicAY cioroB. KauecTBO MOCTPOEHHBIX SI3BIKO-
BBIX MOjiesiel mpuBeeHo B Tabu. 4.

Table 4. XapaKTepHCTHKH SI3BIKOBBIX MoOjIeJIei

SI3bIKOBasE MOLIENH | ITamsts | Perplexity | (010)%
TTociaoBHBIE MOOETH
Yceuennast 3-rpaMMHast 31 Mb 1041.9 4.4%
3-rpammHas 170 Mb 315.9 4.4%
4-rpaMMHast 204 Mb 278.9 4.4%
ITocaoroBast Monienb
VYceuenHas 3-rpaMMHast 29 Mb 242.8 0%
3-rpammHast 218 Mb 65.7 0%
4-rpammHas 360 Mb 45.0 0%

1.3.4. Xapaxmepucmuku OYEHKU Kadecmea padCno3Hasarusl

Hawnbonee pacnpocTpaHeHHOW METPUKOM IPH OIEHKE KadecTBa
pacro3HaBaHUs SIBISIETCS XapaKTePUCTHKA MOCIOBHON omnOokn WER
(word error rate). ArriOTHHATUBHAS IPUPOJIA TATAPCKOTO A3bIKA MPU-
BOJIUT K CUTYaIlMH, KOTJIa JlaHHAs BEJIMYMHA MOKET OBITh HE BCeraa
nH(POPMATUBHOW: OJIMH HEMIPABUIIHLHO PACTIO3HAHHBIHN B ci10Be addukc
OyzleT y4T€H KaK LEeTMKOM HelpaBUIIbHO pacno3HaHHoe cinoBo. Harpu-
Mep, CIOBO «KaJThIpaJbIM» U3 TECTOBOTO KOpITyca ObLJIO paCIO3HAHO
KaK «KanTeIpagsl» U cratuctuka WER mokaspiBaeT ommoOKy MOiIHO-
CTBHIO HEMPaBWJIBHO PACHO3HAHHOIO ciioBa. JJisi mpegocTaBieHus J10-
MOJTHUTENIFHOTO MCTOYHHUKA MH(POPMALIMH O Ka4eCTBE PACIIO3HABAHUS
MBI PACCUUTAIM JONOJHUTEIbHBIN MOKa3aTeb MOCIOrOBOM OIIMOKH —
SER (syllable error rate).

OmHO U3 BOKHBIX MPUIOKEHUH CHCTEMBI PaClIO3HABAHUS CIIUTHOU
peun — NPUWIOKEHUE TUKTOBKU cOOOIeHni. B naHHOM npunoskeHnn
MOJIb30BATENU OLIEHUBAIOT KaY€CTBO paOOTHI CUCTEMBI IO KOJIMYECTBY
KOPPEKTHPOBOK CHMBOJIOB, KOTOPBIE UM HEOOXOAMMO CAeNaTh IS 1Mo-
JTy4eHUs MPaBUIBHOTO pe3yibTaTta. Mcxoas u3 3Toro, Takke Obuia
paccuuTana BenuunHa moOykBeHHoH ommOku — CER (character error
rate).
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1.4. Pezynomamol

B Tabmx. 5 nmpencraBneHa omeHKa KadecTBO paboThl CO3/JaHHBIX CH-
CTEM Ha 5-4acOBOM TECTOBOM IOJKOPITyCE.

Tabnuya 5. Pe3yabTaThl OLeHKH Ka4ecTBa PadoThl CHCTEM
Pacno3HABAHMS peqyn

c SI3BIKOBAs WER SER CER
ueteMa MOJICITh Cnoga | Cioru | Cnosa | Ciioru | Cniosa | Ciioru
Mono VYceuenHnas

3-rpaMmHas 52,06 - 39,65 - 28,70 -
Tril Vceuennas

3-rpamMmHas 28,80 | 24,08 | 18,32 | 13,98 | 12,54 | 8,18
Tril 3-rpamMMHAs 22,59 | 18,42 | 14,09 | 10,84 | 9,78 | 6,44
Tri2 VYceuennas

Jpamwmas | 24,14 | 21,20 | 13,95 | 11,46 | 8,69 | 6,40

Tri2 3-rpamMmHas 19,08 | 16,17 | 10,86 | 9,11 | 6,91 | 5,82

Tri3 Vceuennas
3-rpaMmHas 21,16 | 18,67 | 11,35 | 9,74 | 6,67 | 5,33

Tri3 3-rpamMMHas 17,21 | 1490 | 9,04 | 7,81 | 5,37 | 4,91

Tri4 Vceuennas
3-rpamMmHas 18,57 | 19,70 | 9,29 | 10,08 | 5,24 | 5,54

Tri4 3-rpamMMHas 15,19 |1 16,09 | 7,46 | 8,29 | 4,18 | 4,59

Trid 4-rpammuas | 15,10 [ 15,71 | 7,41 | 8,05 | 4,15 | 4,44

NN Vceuennas
3-rpamMmHast 16,47 | 17,17 | 827 | 8,13 494 | 4,29

NN 3-rpamMMHas 12,99 | 13,25 | 6,44 | 6,37 | 3,86 | 3.41
NN 4-rpaMMHas 12,89 | 12,79 | 6,38 | 6,14 | 3,83 | 3,29

Ananmu3 3Hauenud WER 1J1 IIOCJIOBHBIX CHCTEM ITOKa3all, 4TO
IJIaBHAsI COCTABIIAIONIAs OIIMOOK — OIIMOKHM 3aMeHbl ciIoB. VX Koiu-
4yecTBO OT 5 710 10 pa3 mpeBbIaeT KOJIHYSCTBO ONTHOOK THIIA «BCTAB-
Ka» U «mpomyckay. Hanpumep, mist cuctemsl NN ¢ 4-rpaMMHO# S13b1-
KOBOHM MOJIeNIbI0 pacmpenielieHne OMMO0K OblIo cremyromum: 496
OIMOOK-«BCTAaBOK», 395 «mpomyckoBy, 2362 «3amen». OaHa U3 npu-
YUH — OOJIBIIIOE KOJIMYECTBO BHECIOBAPHBIX CIIOB, BTOpas — Ooraras
MopdoioTHs TaTapcKoro si3bika. BiMsHUE BTOPO MPUYHHBI MOXKET
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OBITH 3aMETHO TakKe 1o pasHuile 3HaueHnit SER 1 WER: konnuecTBo
oMOOK B paclo3HaBaHUU CJIOTOB IMPUMEPHO B JIBa pa3a MEHbIIIE CO-
OTBETCTBYIOILIETO 3HAYEHUS JJIs CIIOB.

[Tocnorosele cUCTEMBI PacO3HABAHMS [TOKA3aIM KAYECTBO PACIIO-
3HaBaHUs, CPABHUMOE C MOCIIOBHBIMU cucTeMamu. [pu sToM i no-
CJIOTOBBIX CHCTEM OTCYTCTBYET npobiiema OOV-cioB, o1HaKO onpeie-
JUTHh HA OCHOBE aKyCTHYECKHX JAHHBIX 0ojee KOPOTKHE (hparMeHTHI
CJIOBA OKAa3bIBACTCS CIOXKHEE.

1.5. 3aka0ouenue

B nanHoli paboTe npeacTaBieHbl pe3yIbTaThl padOThl CO3JaHHbBIX
CHCTEM paclio3HaBaHUsI TaTAPCKON PedH I OYeHb OOJIBIIOTO CIOBa-
psi. OnUCBIBAIOTCS XapaKTEPUCTHKH MEPBOTO CO3AaHHOTO MHOTOJIHK-
TOPHOT'O KOpIlyca 3BydYalleil TaTapCcKOil peun, UCIOIb30BaHHOIO /IS
o0yuyeHHsI aKyCTHUECKUX Mozeneit (MoHopoHoB U TpudoHoB). Tatap-
CKHUI HallMOHAJIBHBII KOPIyC ObUI UCIOIB30BaH AJsl HOCTPOEHUS TO-
CJIOBHBIX U IIOCIIOTOBBIX S3BIKOBBIX Moneneil. Hamnydmmuii pe3ynsrar
pacro3HaBaHus CIUTHOHN TaTtapckoit peun (87% TOYHOCTH) ObLT HOTY-
YEeH HEMpOCETEBOW CUCTEMOM € MTOCIOTOBOH SI3bIKOBOM MOJEIIBIO.
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PRELIMINARY TEXT PROCESSING FOR THE COLLECTION
OF TATAR NATIONAL CORPUS
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L2[nstitute of Applied Semiotics of the Academy of Sciences
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Tatar National Corpus is a linguistic resource of the modern literary Tatar
language. The Corpus contains texts of different styles and genres (fiction, media
texts, official documents, educational and scientific literature, etc.). The Corpus
has a system of grammatical annotation that is oriented at presenting all the ex-
isting grammatical word-forms.

Practical significance of any linguistic corpus is proportional to its volume
and representativeness of linguistic data, so tasks on texts collecting, cleaning and
reducing to the single format are of current importance. One of ways of replen-
ishing corpus collection is scanning printed texts and further recognizing them.

Standard printed products are heterogeneous in the form of presenting the
actual material. In addition to the main text, they may contain various extra-text
elements - tables and their names, formulas, drawings, captions, footers, page
numbers, etc., all these elements are to be removed from the texts for corpus
collection.

When scanning and processing texts a number of difficulties arises, and
these difficulties should be solved automatically; because manual processing re-
quires a lot of time and human resources. Main tasks are the following: cleaning
the texts from extra-text elements, word-wraps processing and checking the texts
for possible typos and spelling mistakes.

Deleting extra-text elements is based on distinctive features of these ele-
ments, including their arrangement, size and type of font, parameters of varying,
and special software for this task is developed. The word-wrap property allows
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long words to be able to be broken and wrap onto the next line, nevertheless
such word-wraps pollute linguistic data. Use of Tatar morphological analyzer
enables to increase efficiency of word-wraps processing. So special analysis
procedures that are implemented in special software are based on basic features
of extra-text elements.

Keywords: Tatar National Corpus, morphological analyzer, the Tatar lan-
guage, text processing.

INPEJABAPUTEJIBHASI OBPABOTKA TEKCTOB J1JIsA
KOJUIEKIIUN TATAPCKOTI'O HAITUOHAJIBHOI'O
KOPIIYCA

M.M. Awonoé’', AM. I'anuesa’

L2 Hnemumym npuxnaonoil cemuomuku Axkademuu Hayk
Pecnybnuxu Tamapcman, Kazanv, Poccus
'Kaszanckuii ¢peoepanvhoiii ynusepcumem, Kazanw, Poccust
'madehur@mail.ru, 2amgalieva@gmail.com

Tatapckuil HaMOHAJIBHBINA KOpnyc «TyraH Tem» SIBJISIETCS JIUHTBHUCTHYE-
CKHM PECYpPCOM COBPEMEHHOTO JINTEPATYPHOTO TaTAPCKOTO SI3BIKA U COAEPIKUT
TEKCThI Pa3IMuHbIX JKaHPOB U cTHied. [IpakTuyeckas 3HAaYUMOCTh JIMHTBUCTH-
YECKOIr'o KOpIyca IpOIOpIHOHaIbHA ero 00beMy U Penpe3eHTaTHBHOCTH S3bI-
KOBOT'O MaTepHaia, I03TOMY BaKHBIMH SIBIISTIOTCS 33/1a4H 110 cOOpY TEKCTOBOTO
Marepuaa Iyisi HONOJIHEHUSI KOPIIYCHOM KOJUIEKIIMHU, OYUCTKE TEKCTOB M IPHU-
BEJICHHIO UX K equHOMY (opmary. OTHUM U3 COCOOOB MOMOTHEHHS KOpIyca
ABJISIETCS CKAHUPOBAHHUE TATAPCKHUX TEKCTOB Ha OYMaXXHBIX HOCHTENSIX C JaJlb-
HEHUIIUM UX PacllO3HABAHHUEM.

[Tpn ckaHMPOBaHUYU U PACTIO3HABAHUM TEKCTOB BO3HUKAET Psifl TPYIHOCTEH,
KOTOpBIE HEOOXOIMMO PEIaTh B aBTOMATHUECKOM PEXKHMME, TaK KaKk pydHast 00-
paboTKa 3aHMMaeT MHOTO BPEMEHH M YeJOBEYECKHX pecypcoB. OCHOBHBIMHU
3a7a4aMy [IPU 3TOM SIBIISIOTCS CIEAYIOIINE: OYNCTKA TEKCTOB OT HETEKCTOBBIX
3JIEMEHTOB, 00pabOTKa IEePEHOCOB, MPOBEPKa Ha BO3MOXKHOE HAJIMUHE OIeva-
TOK 1 opdorpadudeckux ommoOok. J{as 06paboTku MaccuBa OTCKAHUPOBAHHBIX
TEKCTOB JUIsl KOPIYCHOHM KOJUIEKLUH MPUMEHSIOTCS CHelUalIbHBIE MTPOLEYPhI
aHaM3a, pean30BaHHbIC B CIIEIHATBHOM IIPOrPaMMHOM HHCTPYMEHTAPHH.

Jnst 6onee s dhekTuBHON 00pabOTKH MEPSHOCOB HCIONB30BaTh Mop(ho-
JIOTHYECKUH aHAIM3aToOp TaTapcKoro s3bika. [Ipu pa3paboTke mporpaMMHOTo
WHCTPYMEHTApHs Ul OYHCTKH TEKCTOB Mbl OCHOBBIBAJINCH HA BAXKHEHIINX Xa-
PaKTEpPUCTHKAX CAMHUX BHETEKCTOBBIX JIEMEHTOB, TOM YHCIIE HA TIApaMeTPhl UX
BapbUPOBAHMUS.

KiroueBbie ciioBa: Tatapckuii HATMOHANBHBIA KOPIYC, MOP(HOIOTYSCKIHA
aHaM3aToP, TATAPCKUN S3BIK, 00pabOTKa TEKCTOB.
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1. BBeaenue

Tartapckuii HanmoHaNbHBINA Kopriyc «Tyran tem» [1], TekcToBas
KOJUIEKITUS] KOTOPOTO MOCTOSTHHO PACIIUPSICTCS, SIBISICTCS IMHTBUCTH-
YECKHM PECYpCOM COBPEMEHHOTO JIMTEPATyPHOTO TaTaAPCKOTO S3bIKA,
KOTOPBIN MO3BOJIAET 3PPEKTUBHO peIIaTh MHOTHE JIMHI'BUCTUYECKHE
3aJja4d, B YaCTHOCTH, TIOJTYYECHNE HOBBIX JAHHBIX O TPaMMaTHUECKOM
CTPYKTYpPE U JICKCHYECKOM COCTaBe S3bIKa, IIOMOIIb B pa3paboTKe HO-
BBIX clloBapei u T.4. Tak, MaTepualbl KOpIyca HaXoAAT IPUMEHEHHE
npu pa3paboTke Pyccko-Tarapckoro o01ecTBEHHO-TIOIUTHIECKOTO
Te3aypyca [2] ¥ TaTapCKO-PyCCKOTO CIOBapsl KOJuToKamwii [3].

[TpakTHyeckas 3HaYUMOCTh JTMHTBUCTHYECKOTO KOPIyca MpPOTOop-
LMOHAJbHA €r0 00bEMY U PENPE3eHTATUBHOCTHU SI3bIKOBOTO MaTepua-
J1a, COOTBETCTBEHHO, BayKHOMW 3a/1aueit sBIsieTcs cOOp TEKCTOBOTO Ma-
Tepuaia Jyis MOTOJHEHUS KOpIyca, OYMCTKA TEKCTOB M MPHUBE/ICHHUE
ux K enuHOMYy ¢opmaty. OJHUM U3 crOCOOOB MOMOTHEHUS KOpITyca
SBJIIETCS CKAHUPOBAHNE TaTApPCKUX TEKCTOB Ha OYMa)KHBIX HOCUTEISAX
C AJbHEHIINM UX PACIIO3HABAHHUEM.

[Ipy ckaHMPOBAHMM W PACIIO3HABAHUHM TEKCTOB BO3HHUKAET PSJ
TPYIHOCTEH, KOTOpbIE HEOOXOUMO pelIaTh B aBTOMAaTHYECKOM pe-
KHUMe, TaK Kak pyuHas oOpaboTka 3aHMMaeT MHOTO BPEMEHHU U ye-
JoBedecKkux pecypcoB. OCHOBHBIMH 3aJja4aMM MPU ITOM SIBISIFOTCS
CJIEYIOIIHE:

— OYHCTKA OT HETEKCTOBBIX 3JIEMEHTOB,

— 00paboTKa MepeHocoB,

— IpOBEpKa Ha BO3MOXKHOE HaJM4YME OMeyYaToK M opdorpaduye-
CKHUX OIINOOK.

Criocobam pasperieHnst TUX TPYIHOCTEH, 00YCIOBICHHBIX OCO-
OEHHOCTSMHU UCXOIHBIX OPUTMHAIBHBIX TEKCTOB, MTOCBSIEHA HACTOS-
miast CTaThsl.

2. O6mas uadopmanus o Kopmyce

Tartapckuil HaMOHANBHBIN Kopnyc «TyraH Tem» sBIsSeTCA JIUHT-
BUCTHYECKUM PECYPCOM COBPEMEHHOI'O JINTEPATYPHOI'O TaTapCKOIro
sI3bIKA U UMEET TEKYIIUH 00beM 116 MHJITHOHOB CJIOBOYIIOTPEOICHU.
Kopnyc cogepuT TEKCThI pa3iIMdHbIX KaHPOB (Xy/10’KECTBEHHAs JTU-
Teparypa, TekcTbl CMU, TekcThl ohumanbHbIX JOKYMEHTOB, yueOHas
JIUTEepaTypa, HayyHble MyOinKauuu u ap.). Kaxmaelii 1TokyMeHT uMeeT
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MeTaolucaHue (aBTOp, BBIXO/AHBIE JIaHHBIE, KAHPBI, YaCTH, IJIABbI U
p.) [4].

TekcThl, BKIIOYEHHBIE B KOPITYC, CHA0KEeHBI MOP(}OIOrHIecKOn
pa3MeTkoii (mpeacTaBieHa HHPpOpPMAIUs 0 YaCTH PEYH OCHOBBI CJIO-
Bo(OpMBI 1 HAOOpe €e TPAMMATHYECKUX XapaKTepUCTHK). Mopdo-
JIOTHUYECKasi pa3MeTKa TEKCTOB KOPITyCa BBIIOJIHIETCS aBTOMAaTHYECKU
C UCIOJIb30BAHNEM MOJIYJIS IBYXYPOBHEBOTO MOP(OIOTHIECKOTO aHa-
JU3a TaTapCKOTO sI3bIKa, PEaTM30BaHHOTO B MPOTPAMMHOM HHCTPY-
mentapun HFST (Helsinki Finite-State Transducer Technology) [5].

Cy1iecTBeHHOI 0COOCHHOCTBIO JTUHIBUCTUYECKUX KOPIYCOB SIB-
JISIETCA CUCTEMA Pa3METKH, OT XapaKTepa u CTeTIeH! pa3paboTaHHOCTH
KOTOPOI BO MHOTOM 3aBHUCST BO3MOKHOCTH, MPEIOCTABIISIEMBIC IS
nosab3oBarenst. CucremMa MOpQOIoruyeckoi pa3MeTKu KopIryca taTap-
CKOTO sI3bIKa B MEPBYIO OY€peIb OPUEHTUPOBAHA HA MPECTABICHHE
BCEX peasibHO CYMIECTBYIOUINX TPAMMATHYECKUX (OPM CIIOB, HE BCET-
Jla OTPaKAEMbIX B OMTUCATEIBHBIX HCCIIEIOBAHUSIX 10 TATAPCKOM Ipam-
MaTHKe JM00 UMEIOLINX Pa3IMUHbIe aIbTEPHATUBHBIE TPAKTOBKH.

Jna hopmanbHOTrO mpeAcTaBiIeHUs TaTapCKOM arriatOTHHATHBHOM
MOp(}oIOTHH HCTIONB3yeTCS MOAEIb, B KOTOPO#l ClioBOdopMa CTpo-
UTCS HA OCHOBE TIOCJIEIOBATEIHLHOTO MPUCOSANHEHHS K OCHOBE pery-
JISIPHBIX CJI0BOOOPA30BaTENIbHBIX U CIIOBOM3MEHUTENbHBIX a(pPUKCOB.
Hanpumep, ums CyIiecTBUTENIEHOE UMEET CIEIYIOIIYI0 PEryJIsipHYIO
KOHCTPYKIUIO: <OCHOBAa> <MHO>KECTBECHHOCTh> <IIPUTSDKATECIBHOCTH>
<maJiexXHOCTh> <MOJIATbHOCTE> [4].

B tatapckoMm si3pIke Kax10€e rpaMMaTH4ecKoe 3HaYeHue, Kak mpa-
BUJIO, BBIpaXKaeTcs OTIAeNbHBIM ad(hukcom, ad(HUKCHI ABISIOTCS pery-
JSIPHBIMH U B TIpeieNiaX KOHTEKCTa OTHO3HAYHBIMHU.

ITpu pa3paboTke cuCTEMBI KOPITyCHBIX 0003HAYE€HUH AJIs rpaMMa-
TUYECKHX KAaTEropuil TaTapcKoro si3blka pa3paboTYMKaMu ObUIM M3-
y4eHbl CUCTeMbI 0003HaUYEHUI B CIOBapsIX M CIPABOYHUKAX PA3HOTO
THUIA, B TPAMMATHKaX TIOPKCKUX SI3BIKOB, CUCTEMbI TPaMMaTHUECKOM
aHHOTAIMM B MMEIOIINXCS KOpITycax, paboTsl o o0miei Mopdosoruu
U IpyTU€ UCCIEOBAHUS.

Jns monHOro onucanus MOPQOIOTHYECKOW MOIENIU JUTEepaTyp-
HOTO TaTapCKOTO SI3bIKa B HACTOAIIEE BPEMs HCIIOJIb3yeTCsl 0KoJo 60
MOP(OIOTHIECKUX TETOB.

Taxk kak B HacTosILee BpeMs B KOPIIyce HE CHATa rpaMMaTHyYecKas
OMOHHMMHS, YaCTh CJIOB MOJY4YaeT albTePHATUBHBIE I'paMMaTUYECKHE
pasz0opsl.
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B HacTosiee BpeMs npojoipkaeT padoTa Mo CHATHIO B KOpIyce
rpaMMaTHYeCcKOd OMOHUMHHU. PazinnyHble HapyIIEHUs! PeryIsspHOCTH
MOpP(HOJIOTUN TATAPCKOTO SI3bIKA, YACTh KOTOPHIX BhI3BaHA OOJIBIINM
KOJINYECTBOM 3aMMCTBOBAaHMI C pa3HOW CTEIEHBIO OCBOCHHS WU HeE-
COBEpILEHCTBOM COBPEMEHHOI TaTtapckoil opdorpaduu, IpuBoaAT K
3aTpyHEHUSM IPU aBTOMATU4YECKOl 00paboTKe, Tak Kak Ha 4acTH
SI3BIKOBOTO MaTepraia MHOTHE MOP(OTaKTHUECKHE TIpaBuiIa He pabo-
TaT (0 MOJAX0JIe K BOMPOCY O CHATHU I'PAMMAaTHYECKOM OMOHUMUHU
cM. [6]).

[TouckoBas cucrema KopIyca Mo3BOJISIET PeaaIl30BaTh MOUCK IO:

— JIeMMe (JIeKceMe);

— croBoopme;

— 33JJaHHOMY Ha0Opy MOpP(}OJIOrHYECKUX MapaMeTPOB.

[TouckoBasi cucTemMa TaTapcKoro Kopiyca MOJAepKUBAeT MOUCK
MHHYC-CJIOB, IIOMCK TI0 YacTU CJIOBA, IIOMCK C HCIOJIb30BAHUEM JIO-
rHYecKuX (OpMyIT; TaKUM 00pa3oM, MOJIb30BaTENb MOXKET 33/1aBaTh
CJIOXHBIE 3aMpOChl, TpeOyeMble Cenu(PHUKON CBOEro HayyHOro Hc-
CJIEJIOBAHUSI.

3. O4nuCcTKA TEKCTAa OT HETEKCTOBBLIX DJIEMEHTOB

CrangapTHas niedaTHasi MPOAYKIIHS SIBJISETCS HEOIHOPOIHOM 1O
(dbopmam nipesicTaBiieHus hakTUUecKoro Marepuaia. Kpome ocHOBHOTO
TEKCTa, B HEM MOTYT COJICpPKAThCs Pa3IMUHbIC HETCKCTOBBIC 3JIECMEH-
TBI — TaOJIAIBI M UX HAa3BaHUS, POPMYJIBI, PUCYHKH, TIOJPUCYHOTYHEIC
MOJIITUCH, KOJIOHTHUTYJIBI, HOMEpa CTPAHUI U T.II. — TO €CTh JICMCHTBI
TEKCTa, KOTOPBIC HE JIOJDKHBI COJIEPIKATHCS B BEPCUAX TEKCTA ISl KOP-
IMyCHOW KoJuteKIuu. [1pu pacro3HaBaHWy OTCKaHUPOBAHHBIX TEKCTOB
TIPUXONTCS PEUIaTh 3a/1a9y yIaIeHHS TAKIX HETEKCTOBBIX 3JIEMEHTOB.

Jlyis peanu3anuy 3TOH 3a7a4u MOKHO ObUIO ObI COXPaHUTh JOKY-
MEHT B TEKCTOBOM (popMarte, YTo SIBIISACTCS OBICTPOM CIIOCOOOM y/asie-
HUS OTACIBHBIX BHJIOB HETEKCTOBBIX AJIEMEHTOB (HalpHUMep, PUCYH-
KOB ¥ Tabimir). Ho B 3TOM citydan yciioKHMIAach OBl 3aa4a yAaJCHHS
MOJIPUCYHOYHBIX HAJIUCEH, KOJIOHTUTYJIOB U HOMEPOB CTPAHHMII, TaK
KaK OHU OblI CTaJIM dJIEMEHTaMH TEKCTa, a TabIuIsl ObI MpeoOpa3oBa-
JIUCh B TIOCIIEZIOBATEIILHOCTH a03a1IeB, IMMOTEPSB MPH 3TOM CBOIO (hyHK-
UOHATBHOCTH. [103TOMY OBLTO pemeHo pa3padoTaTh W pean30BaTh
CHEIUAIbHOE TPOTPAMMHOE PEIICHHUE IS YIAJICHHUS HETEKCTOBBIX
DJIEMEHTOB.
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[Tpu pa3paboTke NpOrpaMMHOr0 MHCTPYMEHTapHsi Mbl OCHOBBI-
BaJIMCh HA BaKHEHIIMX XapaKTEPUCTHUKAX BHETEKCTOBBIX 3JIEMEHTOB,
TOM 4YHCJI€ Ha MapaMeTphl UX BappupoBaHus. Hampuwmep, B Tom ciry-
Yae, eCJIi HOMepa CTPAHMII HE BXOST B BEPXHUN KOJIOHTHTYI U UIYT
BHU3Y CTPAaHULbl, OHU MPEACTABISIIOT OO0 BO3pacTarolye Ha eu-
HUIy YUCJIa B OTAEIBHOU CTPOKE, KOTOPBIE aJTOPUTMUYECKH JIETKO
HAXOAATCS U yNAISIOTCA. A €Clii HOMepa CTPaHMIl BXOSIT B BEPXHUIA
KOJIOHTHTYJI, TO OHU YJAJISIOTCS TIOCIIEe MPUMEHEHHsI ajITroOpuTMa JUIst
KOJIOHTHUTYJIOB.

[Tocne pacno3HaHus TEKCTA BEPXHHE KOJIOHTHUTYJIbI pacloiaratoT-
Csl B OTJENBHOM CTPOKE M MMEIOT JApyroil pasmep mpudra (0ObIdHO
MEHBIIINI), 4eM OCHOBHOHN TekcT. KpoMe Toro, /st KOJOHTUTYJIOB
3HaYMM [apaMeTp YETHOCTH CTPAHHULL BCE KOJOHTUTYJIbI HA YETHBIX
CTpaHMIIAX UMEIOT OJIMHAKOBBIA BHJI, YTO CIIPABEIMBO U JUIsl HEUET-
HBIX CTpaHUl. KOJOHTHTYIBI MOTYT OTIMYATHCS TOJBKO B CIIy4aH
BKITIOYCHHS B HUX HOMEPOB cTpaHuIl. [Ipu 3TOM oTiimame OyaeT Toib-
KO B Hayaje WM B KOHIIE KOJOHTUTYJA, rae OyJIeT MATH YHUCIIo, Ha
€IMHUILY OTJIMYAIOLIEeCs OT YUCIIA, OTBEYAIOIIETO 3a HOMEP CTPaHULIBI
B KOJIOHTHTYJIE TIPEABLAYIICH WM TOCIEIYIOMEH CTPAHUIIBI.

PucyHk#u 0OBIYHO CONPOBOMKAAIOTCS MOIPUCYHOYHBIMH HAJITHCS-
MU, KOTOPbIE UIyT MOCJIE€ PUCYHKA U PACIIOIaraloTCsl MEXy PUCYHKOM
U OCHOBHBIM TeKcTOM. Eile ogHON OTIMYUTENbHONH 0COOEHHOCTBIO
MOJIPUCYHOYHBIX HAAMUCEH SIBIIETCS pasMep mpudra, OTINIaromni-
Csl OT pa3Mepa OCHOBHOTO TEKCTa, a B OOJILIIMHCTBE CIIy4aeB U JPYTOi
TUM mpudTa.

Tabauup1 00pabaThIBAIOTCS KaK PUCYHKH, OTIUYUE TOJIBKO B TOM,
YTO MOSICHUTENbHAS 3aMKCh K TaOaHIle UAET HE TIOCiIe TaOJUIbL, a 10
Hee.

Takum 00pa3oMm, ylaneHue BHETEKCTOBBIX 3JIEMEHTOB OCHOBBIBA-
€TCs Ha BXKHEHIINX OCOOCHHOCTSIX CAMHX BHETEKCTOBBIX 3JIEMEHTOB,
C YYETOM HX PACIIOJIOKEHUs, pa3Mepa U Tuna mpudra, mapameTpoB
BapbUPOBAHHS.

4. O6padoTKa NEPeHocoB

Tak kak paccTaHOBKa IEPEHOCOB MO3BOJSET YIYUIIUTh BEPCTKY
TEKCTa, HE IOMyCKasl 3USIOIINX MMyCTOT, OHA IIMPOKO UCIOIB3YETCSA B
KHIKHOM Jene. [lociae ckaHnpoBaHMs M pacliO3HaBaHUA TEKCTA Kax-
JIbIN TIEPEHOC CI0BA MpEeBpalllacTcs B Hauao ciaoBa, 1epuc, 3HaK KOH-
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11a CTPOKH M TIEPEHECEHHYI0 4acTh cioBa. HeoOXoauMo yduThIBaTH,
YTO pa3fielieHHas 3HAKOM IEepeHO0Cca €IUHUIIA MOKET OBITh CIOBOM,
KOTOPBIN MHUILIETCS] CIUTHO WIIM CIIOBOM, KOTOPBIH MHIIETCS Yepes3 Jie-
¢wuc. [lpuyem cioBa, KOTOpbIE MUIITYTCS Yepe3 aeduc, COCTABISIIOT
OTHOCHUTEJIBHO HEOOJBIIYI0 YacTh, B CpelHEM OKoJIo 5% OT o01iero
qucia nepeHocoB. MokHO ObLTO ObI BCE 3TH MEPEHOCH PACCMOTPETh
KakK CJIOBa, MUIIYIIHicS ciuTHO. Ho Tak kak 00beM TaTapckoro Kop-
myca co BpeMEHEM OyIeT YBEIMYMBATHCS, KOJIMYECTBO OIMMOOYHBIX
CJIOB B 3TOM ciy4au Oynet pactu. [ToaTomy ObL10 pereHo st 6omee
s¢dexTuBHON 00pabOTKH MEPEHOCOB HCIONIB30BaTh MOpQoIoruye-
CKHIl aHAIN3aTOP TaTapCKOTo s3bIKa [7].

Anroput™m 00pabOTKH COCTOUT M3 CleAyromux 3TarnoB. Ha mep-
BOM IIIare MpeJoiaraeTcs, YTo CIOBO JOJKHO MHUCATHCS CIUTHO H
MO3TOMY U3 MepeHoca ynaisercs neduc U 3HaK KOHILIA CTPOKHU; I0-
JMyYeHHas eJUHUIA TepenaeTcss B MOp(OIOTHIECKUN aHaIU3aTopP.
Mopdomorndeckuii aHaaIU3aTOp MBITACTCS Pa3I0KHUTh NTAaHHYIO €TH-
HUIly Ha KOpeHb U nenodky adduxcor. Ecim 310 ynaercs, To cuu-
TaeTcs, YTO CJIOBO JIOJDKHO IMHCATHCS CIUTHO. B mpoTuBHOM ciyuae
B MOP(}OJIOTHYECKHI aHAIU3aTOp MEpeIaeTCs eANHNLA, HalMCaHHAS
gepe3 aeduc. Ecnm Ha BBIXO/E MOTydyaeM rpaMMaTHYECKH MPABHIIb-
HYI0 CIOBO(GOpPMY, 3HAUHT CIOBO MUIIETCS uepe3 aeduc.

Hanpumep, Bo3pMeM mepeHOC BO BTOpPOM CTpoKe Ha puc. 1.
ChHauvana nepesaeM B MOP(OIOTHYECKUI aHAIN3aTOP CIUTHOE CIOBO
banavaeanap, Ha BHIXOJIE TIOIYYaeM 3TO K€ CIIOBO CO 3HAKOM BOITPOCa,
YTO O3HAYaeT: JaHHOE CIOBO HE HailJieHO B 06a3e JaHHBIX, TO €CTh Ha-
nucano omrbouHo. Ha cnexytomiem mare nepeiaem clioBo, HalmucaH-
HOe uepe3 neduc: bara-yazarap. Moppoaoruueckuii aHau3aTop Bep-
HET 3TO CJIOBO C MPUMEUYAHHEM, YTO OHO MPEICTABISIET COO0I OCHOBY
mmoc agpuKkc MHOKECTBEHHOCTH, TO €CTh HaIllMCaHWE MPaBUILHOE.
CrnenoBarenbHO, ociie 00paboTKH, JOHKHO MUCATHCS depes JAeduc.

Vpamaa odparaH Kemenop YTTaml KaMmra OJbLIan Oart
Haenap. SI3rel cyda HOMBIYKA arbI3bIN, YBIP-4y KHITOH Oana-
yarajgap, YTTall KaMHBIH OM39/ITaH, YBLITHIP- YBLITHIP KHJITSH
aTbIH KYPEIL, OamITaHasgK ar-aK KHEMCH, KaHbl Ka4iKaH KbIPBIC
e3eH Kypell, yeHHapblHHAH TyKTall Kamasutap. KedkeHoamap,
KHHST KOTJIaphl albIHBIIL, JKbIIapra TOTHIHIBLIAP, 6JKIHPIKIapeE,
0y Oe3He TOTHII alla KyPMaCeH JUTSH CHIMaH, TH3POK YHTKS Taii-
IBIIBIPra almbIKThIIAP. Vcan kaMm Y3BIII KHTK34 KEIIEIap apTia-
peiHa GophUIBIN Kapagsliap. Kypkell KblHa Oamamap SHaJaH

YeHHapbIHA TOTHIHIBLIAP, SPBIM IBINBUINAIN, €paKTarsl KaMHBI
YPTopPTa TOTBIHIBLIAP:

Puc. 1. [IpuMep oTCKaHUPOBAHHOI'O TEKCTA



160 CEKILUA 3

Paccmotpum nepenoc u3 BocbMoil cTpoku Ha puc. 1. Ha mepBom
mIare rnepeaaeM B MOp(hOIOTHUECKHI aHATN3aTOp CIIUTHOE CIIOBO apmi-
napuina. Ha BeIXOze MOTyunM: OCHOBA apm- U ah(OUKCHI -1ap, -biH U
-d, TO €CThb TAKOE CJIIOBO CYLIECTBYET M OHO HAaIMCAHO IPABUIIBHO.
3HAYUT 3TO CIOBO, Ociae 0OPabOTKH, B TEKCTE HAITUIIETCS CITUTHO.

BerpeuaroTces citydan, korza B Hayajle WM B KOHLIE Pa3felIeHHOTO
IIEPEHOCOM CJIOBa yKe umeetcs neduc. B atom ciyyau B ciioBe aBTo-
MaTHYECKH YIaNsSIoTcs Ae(rc, KOTOPBIH CITy>KHIT JJIs IepeHoca cIoBa
1 3HaK KOHIIA CTPOKHU.

PeannzoBaHHBIN CHIENUAIBHBIN TPOTPAMMHBIA MHCTPYMEHTAPUI
MO3BOJIAET MPaBMWIbHO 00paboTaTh BCE MEPEHOCH! 332 UCKIIOYCHHEM
CIIy4aeB HENPAaBUIILHOT'O pacliO3HABAHHUS CJIOB.

5. IIpoBepka HA BO3MOKHOE HAJTUYHE OIIMOOK paCTO3HABAHUS
U opporpaduyeckux ommndoK

KosmdecTBo ommOOK pacrio3HaBaHUs 3aBHCUT OT TaKUX (haKTOPOB,
Kak nojurpaduieckoe Ka4yecTBO UCXOIHUKA, Pa3Mep U KOHTPACTHOCTb
TEKCTa, CII0)KHOCTh B3aMMHOTO Pa3MEIICHHS 3JIEMCHTOB Ha CTPaHUIIC
U T.IL.

JI1st IpOBEpPKU TaTapCKUX TEKCTOB HA ONIMOKHM pacro3HaBaHUS U
oporpaduueckre omMMUOKHA TaK:KE UCTIONB3YETCST MOP(OIOTHUCCKHIA
aHaIM3aTOp TaTapcKoro si3bika. CioBa, KOTOpble MOPGOIOTHUECKHMA
aHAJIM3aTOP HE MOXKET Pa3jIOkKHUTh HA KOPHEBYIO OCHOBY U MOpP(eMbI
CUMTAIOTCS MOTCHIIMAIBLHO OIMMOOYHBIMY U BBIJACIISIOTCS IBETOM JUIS
JATEHEHIIEro pyqHOTO UCTIPABIICHHS.

6. 3akarouenue

Taxum o06pa3om, st 00padOTKH MacCUBa OTCKaHUPOBAHHBIX TEK-
CTOB /Il KOPITYCHOM KOJUICKIIUH TMPUMEHSIOTCS CIICIUAIbHBIC MPO-
LEeyphl aHAJN3a, PEaTM30BaHHbIC B CIICIIMATBHOM MTPOrPAMMHOM HH-
cTpyMeHTapuu. Pacnio3HaBaHKe U yAaJeHUE HETEKCTOBBIX AJIEMEHTOB
OCHOBBIBAETCSl Ha BaKHEHIINX OCOOCHHOCTSAX CAMHUX HETEKCTOBBIX
3JIEMEHTOB, C YYETOM HX TUIIA, 0OCOOCHHOCTEH PacIoIokKeHus, pa3me-
pa u Tuna mpudTa, a TAKKE MapaMeTpoB BapbUPOBAHUS HETEKCTOBBIX
aneMeHTOB. OOpaboTKa MEPEeHOCOB M MPOBEPKA TEKCTOB HAa BO3MOXK-
HOE€ HAJIM4KE OMIMOOK pacro3HaBaHMsA, ONIEYaTOK U OpQorpadhudeckux
OLIMOOK MPOM3BOJMUTCS C UCIOIB30BaHHEM MOP(OIOTHYECKOTrO aHa-
JIM3aTopa TaTapCcKOro SI3bIKA.
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VJIK 81

FROM KYRGYZ INTERNET TEXTS TO AN XML
FULL-FORM ANNOTATED LEXICON:
A SIMPLE SEMI-AUTOMATIC PIPELINE

L. Boizou, D. Mambetkazieva
Vytautas Magnus University, Kaunas, Lithuania
loic.boizou@vdu.lt

With the intention to foster the development of new free resources for
Kyrgyz, the present paper describes a simple semi-automatic pipeline that gener-
ates a full-form lexicon out of a corpus made from texts freely available on the
internet. All components were developed as short Haskell programs. The corpus,
which comprises about 1.6 million words and 170 texts, includes various genres,
such as literary works (novels, short stories, plays), laws and other regulatory
texts, news, institutional websites of companies, universities, government struc-
tures, Wikipedia articles. Its design (genre proportion, text length) is far from
optimal, but, our aim is to get a significant lexical coverage of standard written
Kyrgyz, more than a faithful representation of the language.

A word list was automatically extracted from the corpus and items with non-
Kyrgyz characters were filtered out. The resulting list of about 130,000 distinct
word forms was analysed as morphemic sequences with a set of grammatical
values. This morphological analysis relies on a simple finite-state machine which
describes Kyrgyz word structure. This FSM is stored in a simple text file, where
each line is a transition. Each transition represents a single morpheme surface
form, except the morphemic sequence possession + case, which exhibits some
irregularities and is represented as one transition for the sake of simplicity. This
analyser works like a morphological guesser: it provides a list of all formally
plausible morphemic segmentations for each word form. There is no information
about existing stems and no disambiguation is performed at this stage.

The FSM-based morphological analysis is followed by several formal valida-
tions aimed at reducing the number of ambiguous morphological interpretations.
The program checks basic parameters related to the stem structure, such as the
minimal length (at least two letters) or the property of its final segment (two let-
ter words should end in a consonant, except de and srce, final consonant clusters
should be retained only if there is no alternative analysis). Then, the output file
is manually corrected, by adding the plus sign before each correct interpretation.
If there is no correct interpretation, the corrector can directly provide the right
morphological interpretation. Besides, the corrector can add a minus sign before
any incorrect extracted stem (be the error in the form or in the part of speech)
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and after each correction session, the list is processed again to remove interpreta-
tions with marked wrong stems. Given the lack of collaborators, this correction
is currently carried out without a double-check or multi-annotator team.

Finally, all corrected word forms are included in an automatically generated
XML lexicon, which follows the TEI P5 guidelines. The grammatical informa-
tion is converted according to the Universal Dependency tagset. Such widely
used standards make data easily reusable by other researchers and compatible
with other tools.

Keywords: Kyrgyz language; morphology; finite-state machine; corpus-
based lexicon; Universal dependency.

OT KBIPTBI3CKUX TEKCTOB U3 UHTEPHETA
10 AHHOTUPOBAHHOMY XML-JIEKCUKOHY CJIOBO®OPM:
OIMCAHUE HECJIOKHOI'O MOJTYABTOMATHUYECKOI'O
KOHBEHMEPA

JI. Byasy, /I. Mambemka3suega
Yuueepcumem Bumaymaca Benuxozo, Kaynac, Jlumea
loic.boizou@vdu.lt

B nensix coneiicTBYs pa3BUTHIO HOBBIX CBOOOHBIX PECYPCOB JUISL KBIPTHI3-
CKOTO sI3bIKa B HACTOSIIIEH CTaThe ONMMCHIBACTCS MTPOCTOM ITOJTyaBTOMAaTHIECKHN
KOHBelep, KOTOPBI CO3/1aeT JIEKCHKOH CJIOBO(OPM Ha OCHOBE KOPITyca, CO3/IaH-
HOTO U3 CBOOOTHO pacmpocTpaHsieMbix B IHTepHETE TEKCTOB. Bee KOMIOHEHTHI
ObLTH pa3paboTaHbl Kak KOpoTkue mporpamMmMel Haskell.

Koprryc, koTopsiii cocrout mpubiamsuTensHo u3 1,6 mmwumona cios u 170
TEKCTOB, BKJIIOYAET B ce€0sl pa3JINUHBIC XKAHPBI, TAKUE KAK JIUTEPATYPHbIE IPOU3-
BejieHHsI (POMAaHBI, IOBECTH, MbEChI), 3aKOHBI U JPYrHe HOPMATHUBHBIC TEKCTHI,
HOBOCTH, HHCTUTYI[HOHAJIbHBIC CAIThl KOMIIAHU, YHUBEPCUTETOB, IPABUTEIIb-
CTBEHHBIX CTPYKTYp, CTAThU B KbIprbi3ckoit Bukuneanu. Ero crpykrypa (oxaH-
pOBas MPOTOPIIHS, JUTHHA TEKCTOB) HEONTUMAIbHAS, HO HAIIa [IEJb - TOTYYHUTh
3HAYUTEIBHBIA JICKCHYECKAN OXBAT CTAHIAPTHOTO MHCEMEHHOTO KBIPTBI3CKOTO
sI3bIKa, OOJIee YeM TOUHOE ITPEACTABIICHUE S3bIKA.

Crucok cioB ObUT aBTOMAaTHYECKH W3BJEUEH M3 KOPIIyca, a JJIEMEHTHI C
HE KBIPIBI3CKMMH CUMBOJIAMH ObUTH OT(GUIBTPOBaHbI. [loydeHHbII CIMCOK U3
npumepHo 130 000 paziauyHbix (HOpM CIOB ObUT MPOAHATUIUPOBAH KaK MOP-
(heMHBIE OCIIeJOBATEIBHOCTH C TPAMMAaTHYECKUMH 3HAUSHUAMH. DTOT Mopdo-
JIOTHYECKUI aHANN3 OCYLIECTBIICH MPOCTHIM KOHEYHBIM aBTOMATOM, KOTOPBIH
OITUCHIBAET CTPYKTYPY KBIPTBI3CKOT'O CIIOBA. DTOT KOHEUYHBIH aBTOMAT XPAHUTCS
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B TIPOCTOM TEKCTOBOM (paiiie, Iie Kax/as CTpoka sBisiercst nepexozom. Kax-
IBIA TIepexo] MpeAcTaBisieT coboil ennHyo MopdeMHyIo (HopMy MOBEPXHO-
CTH, 332 HCKITIOUEHHUEM YacTO HETIPAaBMIIBHON MOP(EMHON ITOCIIe10BATETbHOCTHH
MIPUHAUIEKHOCTh + MaJeX, KOTOpasi MPEACTABISIETCS KaK OIMH Mepexo] s
MIPOCTOTHI. JTa Mporpamma paboTaeT kKak MOpQOIIOTHUSCKUN aHAIN3aTop He-
3HAKOMBIX cJIOB (guesser). OH mpenocTaBisieT CUCOK BeeX (hopMaibHO Mpas-
JIONOO0OHBIX MOP(EMHBIX CETMEHTOB JUIsl KaK10i popMsl ciioBa. MHbopmarus
0 CYILECTBYIOUIMX OCHOBAaX OTCYTCTBYET, M Ha JAHHOM 3Tale He MPOBOIUTCS
ycTpaHeHUs] MOP(OJIOTHYECKOI HEOAHO3HAYHOCTH.

[Mocne Mopdonoruueckoro aHanusa CiIeAyoT HECKOIbKO (popMalibHbIX Ba-
JIUJIALMN, HAPaBICHHBIX Ha YMEHBIIECHHE YKCia HEOJHO3HAUYHBIX MOpP(OIIo-
THYECKUX MHTepnpeTtauil. IIporpamMa mposepseT 0a3oBble IapaMeTphl, CBS-
3aHHBIE CO CTPYKTYpPOW OCHOBBI, TaKMe KaKk MHHHMAaJbHAs JUIMHA (IO KpaiHeh
Mepe 1Be OYKBBI) H CBOMCTBO €€ KOHEYHOTO CerMeHTa (IBYXOYKBEHHBIC CIIOBa
JIOJDKHBI 3aKaHINBATHCS COTTACHBIM, 33 HCKIIOUEHHEM JIe-1 XKe, OKOHUATEIIbHbIE
KOHCOHAHTHBIE KJIACTEPH! JOJDKHBI OBITH COXPAHEHBI TOJBKO €CIH albTepHa-
THUBHOTO aHaJIN3a HeT). 3aTeM BBIXOAHOW (haiiyl BpyUHYI0 KOPPEKTUPYETCsl, J10-
0aBIIsIA 3HAK IUTIOC» TIEpes KaXJIoW IpaBWiIbHOW MHTeprnperanmeil. Eciu Her
MIPABUIBHON MHTEPIPETALNH, KOPPEKTOP MOXKET HEMOCPEACTBEHHO MpPEeaocTa-
BUTH NMPaBWIBHYIO MOPQOJIOTHYECKYIO HHTEprpeTannto. Kpome Toro, koppex-
TOP MOXET 100aBUTh 3HAK «MHHYC» TIepe]] TF0001 HEKOPPEKTHOH N3BICUEHHOM
OCHOBO (OmIMOKa MOXeT OBITh B (popMe WIIM B YaCTH peuH), U IOCIE KaXKI0To
ceaHca KOPPEKIMH CIIMCOK 00padaThiBaeTCsi CHOBA, YTOOBI YAAIUTh HHTEPIpE-
Tallu¥ C OTMEUCHHBIMHU HENPaBUIBHBIMU OCHOBAaMHU. Y UUTHIBAsI OTCYTCTBHE CO-
TPYAHUKOB, 3Ta KOPPEKIHS B HACTOSIIEE BPEMs BBIITOJIHSETCS 0€3 MPOBEPKU
KOMaH/Ibl aHHOTATOPOB.

Haxkonern, Bce CKOppEKTHPOBaHHBIE TEKCTOBBIE ()OPMBI BKIIOYCHEI B aB-
TOMAaTUYECKH CO3JaHHBI XML-1eKCUKOH, KOTOpBI CileayeT pyKOBOASAIINM
npuniunam TEI PS. I'pamMaTtudeckas uHGOpMaIus mpeodpazyercs B COOTBET-
crBuu co cragnaproM Universal Dependency (yHuBepcanbHasi 3aBUCUMOCTB).
Takue MIMPOKO UCMOIB3yEMbIE CTAHAAPTHI ENAI0T JAaHHBIE JETKO U MOBTOPHO
HCIOJIb3YEMBIMU JAPYTHMMHU HCCIEI0BATENSIMHU, a TAKXKe COBMECTUMBIMU C APY-
T'MMH HHCTPYMEHTaMHU.

KaioueBble cj10Ba: KbIPrBI3CKUI A3bIK; MOP(OJIOTHs; KOHEYHBIH aBTOMAT;
JIEKCUKa OCHOBaHHas Ha kopiyce; Universal Dependency.
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1. Introduction

Despite its official status in Kyrgyzstan, the Kyrgyz language
still lacks NLP resources, especially open ones. For example, Sketch
Engine provides a Turkic web corpora (Baisa, Suchomel, 2012) with
a significant Kyrgyz part (about 20 million words), but this valuable
resource is not freely available. Tamgasoft developed an online mor-
phological analyser (http://tamgasoft.kg/morfo/), but it does not al-
low analysing full texts, and its lexical coverage seems low. Other
resources such as spell checkers (https://www.spellchecker.net/kyr-
gyzstan_spell_checker.html), script converters between Cyrillic, Latin
and Arabic (http://www.transliteration.kpr.eu/ky/, http://translit.ker-
ben.org/) and online bilingual dictionaries are not suitable for auto-
matic processing either.

The present paper briefly presents an attempt to generate semi-
automatically a full-form lexicon of standard written Kyrgyz based on
texts freely available on the internet. Such a lexicon could be used for
developing future resources, especially if it relies on widely accepted
standards. The different components, which are developed in Haskell,
constitute a light pipeline from the corpus data to the XML lexicon.
The main component of this pipeline is a morphological analyser based
on a finite-state machine, which functions as a guesser.

The first part of this paper describes the corpus and the extraction
of the initial list of word forms. The morphological analysis, which
mainly relies on a simple finite-state machine with few extra process-
ing and filtering tasks, is presented in the second part. The third part
deals with the process of manual correction of the results and the
choices related to the final lexicon, its structure and the encoding of
grammatical values.

2. Lexical list acquisition

This section presents how the initial list of word forms was pre-
pared out of a corpus and describes the corpus itself.

2.1. The corpus

In order to create a lexicon based on textual materials and rath-
er than on existing dictionaries, a corpus was collected 5 years ago
from different internet sources. The whole corpus includes about 170



166 CEKILUA 3

texts and 1.6 million words. The biggest part (about half of the cor-
pus) is made up of literary texts of various genres, novels, novellas
(nosecmw) and plays, which were taken from the website http:/www.
literatura.kg. Texts are original works in Kyrgyz with a few exceptions
translated from Russian (Kaccanopa mameacwt by Aitmatov, Hean
Jenucosuumun 6up xyny by Solzhenitsyn). Some texts (about 1/5 of
the corpus) come from a variety of news websites, e.g. Erkin Too,
Super Info, Azattyk and BBC Kyrgyz. Other texts (about 1/3 of the cor-
pus) were taken from the websites of government institutions (Kyrgyz
Presidency, Kyrgyz National Bank), universities (Kyrgyz National
University, Manas University...), companies (Kumtor, Megafon) and
from the Kyrgyz Wikipedia. Texts from social media, which are often
closer to the spoken language and rich in non-standard elements, were
purposely not included in the corpus.

This corpus is far from optimal, the amount of news texts is too
small and some large texts have excessive influence on the corpus. The
overweight of Manas epics (about 75,000 words for both parts) and of
the documents from the Kyrgyz National Bank (about 120,000 running
words) is obvious: a quick survey of the word list shows that 6anx and
Manac appear respectively as the 47" and 63 most frequent words.
Nevertheless, a fair representativeness is more an issue for creating
frequency-based dictionaries or for quantifying language phenomena.
In order to get a rough list of words with a sufficient coverage of the
general vocabulary, the corpus size and genre diversity are more im-
portant. We are aware that the size of the current corpus is minimal,
but the diversity seems acceptable.

2.2. The word list

The list of word forms was extracted from the corpus with a simple
Haskell function and sorted in alphabetic order. This function filtered
out strings with non-Kyrgyz characters. Most of these strings are Latin
words, incorrect hybrid strings that mixed Cyrillic and Latin symbols
with similar glyphs (ex. a, e, o, ¢) and foreign words from Kyrgyz
Wikipedia articles.

The resulting list contains slightly less than 130,000 distinct word
forms (word forms that start with a capital letter are treated as distinct
from the one with a minuscule), with a small percentage of Russian
words. In Kyrgyz, a huge number of words were borrowed from Rus-
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sian without orthographic adaptation (that is, the spelling is the same
in Russian and Kyrgyz). Thus, it is not always possible to determine
if a base form in a word list is a loanword from Russian used in Kyr-
gyz (be it considered as an acceptable loanword in standard Kyrgyz
or a barbarism) or a Russian word (in a fragment in Russian). The
presence of Kyrgyz suffixes clearly indicates that the word form is a
loanword, e.g. s0poco (s10po “nucleus” loanword from Russian with
Kyrgyz dative suffix -eo0) “to the nucleus”, while the presence of Rus-
sian inflection (except for the form used as lemma) shows that the
word form is a genuine Russian word. Besides, it should be mentioned
that only nouns (in nominative singular) are really problematic, e.g.
sa0po “nucleus”, while verbs and adjectives borrowed from Russian are
regularly integrated with suffixes, e.g gdpoayx “nuclear” (vs. Russian
sa0epnvui). Without social media texts, which were not included in the
corpus, Kyrgyz written texts are relatively free from Russian words
considered as barbarisms.

The extracted list of word forms constitutes the input for the core
component of the pipeline that performs the morphological analysis.

3. Morphological analysis

The morphological analysis is implemented in three successive
steps: (1) the pre-processing of the input data, (2) the morphological
analysis, and (3) the post-processing of the morphologically annotated
output.

3.1. Pre-processing

In Kyrgyz, letters 0, s and € are clearly biphonemic: they represent
respectively the sequences /j/ + /u/, /j/ + /a/ and /j/ + /o/. If such let-
ters are inside a stem, e.g. masx “stick”, they have no influence on the
morphological structure, but they can also stretch over a morphemic
boundary. For example, the word form xoron combines the stem xoui
“to put” (also used as a frequent auxiliary) with the gerund suffix -yn,
so that the letter 70 is shared between the stem (the /j/ part) and the
suffix (the /u/ part). In order to simplify the morphological analysis, 70
and # are rewritten as a sequence of two letters, respectively iy and ua,
e.g. koron — *rotiyn (to be analysed as xoti-yn). The letter e can also
be biphonemic, but only after a vowel, and is corrected accordingly in
such a context, e.g. muep “will touch”— * muiiep.
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3.2. The core component

The morphological analysis was implemented using an incomplete
finite-state machine. The automaton is represented as a simple Unicode
text file, which is parsed and loaded by the Haskell program.

3.2.1 Description of the automaton

In the text file that stores the automaton, each non-empty line rep-
resents a transition. Each transition is made up of four fields separated
by tabulations: current state, surface string, grammatical values, next
state. Empty strings, used for null morphemes, are noted as /\ (for A).
For example, the polarity is represented by the following transitions
(where the empty string stands for the affirmative):

25 A P:AFF 26
25 0a P:NEG 26
25 ma P:NEG 26
25 00 P:NEG 26
25 mno P:NEG 26
25 06e P:NEG 26
25 me P:NEG 26
25 0o P:NEG 26
25 me P:NEG 26

The automaton is made up of about one thousand transitions that
represent the main Kyrgyz suffixes. No device was developed in order
to derive the different surface forms out of the main suffix form, there-
fore each surface form had to be explicitly added as a transition. For
example, as previously shown, eight transitions (with the same current
state and next state), one for each concrete realisation, correspond to
the negative suffix (6a, na, 6o, ..., no).

As a rule, each transition corresponds to one morphemic surface
form. The main exception concerns the sequence of the possession
suffix + case suffix, since such sequences exhibit some irregularities,
especially for the third person.
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Table 1. Irregularities in the morphemic sequences Possession + Case

Nominative | Accusative Gevnem— Dative | Locative | Ablative | Adverbial

an ‘people’  |ar-0u oan-Oun |an-ee  |an-Oe an-0en an-oetl
an-ue

on-uM ‘my  |9n-uM-0u  |9a-um- |dI-UM-€ |2A-UM-0€ |IN-UM-0eH |d-Um-0ell
people’ OuH

IN-UM-Ye
oi-4 ‘his/her | 3m-uH- J-MH- |DII-UH-€ |94-Un-0e |dI-UH-€H | onu-uH-oel
people’ uH NU-UH-Ye

In the automaton, two types of suffixes, derivational and flexional,
are distinguished. The first category includes suffixes that are expected
in lexicon items and that are not systematic (that is, the suffix is com-
bined with some lexical stems of a given part of speech only), e.g. -uwL,
bip “‘song”, wvipusl “singer”, -mak, Kyu “to pour”, kyimak “pancake”,
-na, ocaza ‘“‘punishment”, orcazana “to punish”, -mwip, en “to die”,
eamyp “to kill”. The second category includes suffixes that are more
utterance-based: they are compatible with any lexical stem (of a given
part of speech) and cannot be retained in further derivation. It includes
plural suffix, negative suffix, interrogative suffix, temporal-modal suf-
fixes, possessive and person suffixes, case suffixes and some similar
adverbial suffixes (-ua, -daii).

There is no clear boundary between the two categories: some suf-
fixes are in the middle, they can be adapted to any lexical stem (of
a given part of speech), but they can remain in derivation, e.g. csi3,
KapulHOawmapsim-col3 “without my younger sisters” (utterance-
based), vs. arcymyu-cy3-nyx “unemployment” (embedded in a lexical
derivative). Such suffixes appear in two distinct positions in the au-
tomaton, as case-like adverbial transitions (as a flexional suffix) and as
derivational transitions.

In Kyrgyz, the difference between nouns and adjectives is not ob-
vious from syntactic suffixes. Adjectives normally bear no syntactic
suffixes, but they can be used as nouns and bear syntactic suffixes, es-
pecially with the plural suffix, e.g. axwsL1dyy “clever”, axvindyynapoan
“from the clever (people)”. Nouns normally bear suffixes (although
null morphemes are not obvious), but they can be used to express
quality and have no flexional suffix in such a case. To a large extent,
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the difference is syntactic, as illustrated in the following examples:
Kuipewvs co3 “Kyrgyz word”, sorcaw kuipewiz “a young Kyrgyz”, keipewiz
arcawmap “Kyrgyz youth (young people)”, kermbam sicvicay “precious
wood”, orcvieay mabak “wooden plate”. Some nominals are more qual-
ity-like, others - more substance-like, but it is not very obvious on
the morphological level, except for some derivational suffixes. There-
fore, the automaton differentiates between nouns and adjectives only
for such suffixes, in other cases, word forms are tagged as nominal
(marked as CL:N).

3.2.2 Analysis

The morphological analysis is performed from the end of the word
form, since Kyrgyz morphological processes are based on suffixation.
As mentioned before, the automaton described in the text file is incom-
plete: it contains only suffixes and no root or stem. When the parsing
fails, the remaining string is tagged as root and returned together with
the sequence of recognized suffixes. The analysis function provides all
analyses formally possible for a given input string (internally struc-
tured as a binary tree of transition), without disambiguation. Thus, this
analyser works as a guesser: it has no clue whether the remaining root
exists or not, and provides the set of plausible morphological interpre-
tations. Example (LC means lexical category):

ke LC:N
ke LC:V

Such analysis is formally possible, cf. acaz V “to write” / arcaz N
“spring”, but, in this case, it is factually wrong: there is no verb *xksiuu,
only a noun xwiu “winter”.

The Haskell program can generate two different outputs, a “mor-
phemic” view, which provides for each interpretation the root and the
list of recognized suffixes (with the form and value of each matching
transition), and the “lexical” view, which provides for each interpreta-
tion the root, the stem (the root with its derivational suffixes), and the
flexional features (number, case, person, tense...).

3.3. Post-processing

Some operations are carried out after the FSM analysis. Inside
stems, sequences ua, y, tio and iie (generated during the pre-process-
ing) are replaced by their genuine orthographic counterparts s, ro, é
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and e, e.g. *maiiax is reversed back to its original written form masx.
Besides, Kyrgyz stems that end in -x and -n are voiced before a suf-
fix that starts with a vowel, ex. kumen “book”, xume6-um “my book”,
ybik “to go out”, uste-am “goes out”. Therefore, both final consonants
-2 and -6 are corrected as -x and -n before suffixes with initial vowels,
although it could lead to mistakes with some nominal loanwords, such
as muxkpo6b “microbe”, where the -6 is stable.

Further operations related to the stem are aimed at reducing the
number of ambiguous morphological interpretations. They are very
similar to the process described in Moral et al. (2014). Interpretations
with one letter stem are removed, as well as two letter stems that end
in a vowel, except de “to say” and owce “to eat”. Many final consonant
clusters do not occur in Kyrgyz stems except in loanwords, so that the
program discards such stems, e.g. *uiumo vs. urum, for the word form
unumou “science” (accusative, singular), unless no other interpretation
is available, e.g. for napkmer “park” (accusative, singular), the (cor-
rect) base form napx will not be removed.

As a result of an incorrect segmentation, some interpretations sug-
gest a too long stem (under-stemming), e.g. *apnaea, *apnax, instead
of apna, for the word form apnaea “barley” (dative, singular), or a too
short one (over-stemming), e.g. *un, *unu, instead wium, for the word
form unum “science” (nominative, singular). Since the morphological
analyser provides all plausible interpretations, the correct stemming
should appear among the different options. It is possible to reduce
the number of morphological interpretations with false stems auto-
matically, but it should be cautiously weighted, because in some cases
several alternative analyses are possible. For example, the word form
arcazovik means “pillow” as a noun (as base form without ending), but
as a form of the verb orcaz “to write”, it means “we wrote”. To avoid
harmful suppressions, we decided to implement only the filtering of
the longest stem, which may result from under-stemming, when sever-
al plausible stems are provided for a given word form: the longest stem
is compared with the list of all extracted stems, and if this stem does
not exist with other (flexional) suffixes, it is discarded. For example,
the mentioned form orcazowik appears as a possible stem in longer word
forms, e.g. aorcazovikman, and is preserved, while orcazovikman, which
does not appear as a possible stem in longer forms, has to be removed.
Nonetheless, this simple operation alone is not able to identify all cases
of under-stemming.
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In the whole pipeline, the list of morphologically annotated word
forms is not the final result: it is used as a rough data to build the XML
lexicon.

4. Lexicon building

The list of morphologically annotated word forms is manually cor-
rected. This work is in progress, but it is time-consuming given the
size of the data. If suitable interpretations are available, it is sufficient
to add the plus sign before each correct interpretation. If no morpho-
logical interpretation is correct, it is always possible to enter directly
the right one(s), but no specific device has been set in order to avoid
mistyping and accidental data corruption. It is also possible to enter
a minus sign before non-existent stems. Then, a program that can be
called after each annotation session collects these incorrect stems and
removes related interpretations from the list of annotated word forms.

The main lexicon is generated automatically out of the manually
corrected annotated word forms. This lexicon can integrate corrected
results block by block, so that it is not necessary to have the full word
form list corrected before starting the generation process. In order to
be easily shared and reusable, this lexicon is an XML file, which re-
lies on two major standards, TEI P5 for the file structure (http:/www.
tei-c.org/index.xml) and Universal Dependency (http://universalde-
pendencies.org/, Nivre:2015) for the grammatical features. The TEI
structure of the lexicon directly follows examples presented by Budin,
Majewski and Morth (2012). Grammatical information is encoded with
the Universal parts of speech and Universal features. Although some
problematic aspects remain (Cdltekin, 2015), Turkish is largely inte-
grated in the Universal dependency framework (Eryigit et alii, 2016)
and provides a suitable background to describe Kyrgyz with UD cat-
egories.

Most Kyrgyz features have natural counterparts in Universal fea-
tures, with the mechanism of layered features for possessive suffix-
es, e.g. doc-yoy3-cyy “(you) are our friend” would be annotated as :
Number[psor|=Plur, Person[psor]=1 (-y6y3, “our”, 1% person plural for
the possessor), Number=Sing, Person=2, Polite=Infm (-cy#, “are”, 2™
person, singular, informal)

We cannot present explicitly the whole set of categories in the
present paper, but the main issues are related to the verb categories,
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as in Turkish (Kagikara, 2015). The features used in the lexicon for
the temporal-modal and the non-finite forms are illustrated with the
verb arcasz “to write” (other categories, e.g. person or number, are not
mentioned):

Table 2. Selected UD categories for verbs

Finite verb

forms UD categories

(3" person)
J#cazovl Tense=Past, Aspect=Perf
JHcas2am Tense=Past, Aspect=Imp
arcazyuy Tense=Past, Aspect=Iter
HCA3BINMBID Tense=Past, Evident=Nth
orcasam Tense=Pres (although it often expresses future)
Jncasap Mood=Pot
arcaszca Mood=Cond
HCA3CHIH Mood=Imp (although Mood=Opt may be better)

Participles and UD categorics

gerunds
Hcasyy VerbForm=Inf
Jrcazean VerbForm=Part (homonym of the finite imperfect form)
VerbForm=Conv, Tense=Pres (Aspect=Imp might be an
aHcasa .
option)
VerbForm=Conv, Tense=Past (Aspect=Perf might be an
Hcazin .
option)

Some decisions should be discussed among a wider audience, but
at the current stage the most important is to have a clear description
how verbal categories are annotated, which allows for future automatic
re-tagging, if collective discussions lead to different choices.

5. Conclusive remarks

e The precise number of words in the lexicon is still unclear. A
rough estimate based on a small sample of the word list allows us to
evaluate the lexeme to word form ratio of about 1/5, so that the number
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of lexemes should be around 20,000-25,000, which represents a good
starting point for a general lexicon.

e The pipeline is slowed by the manual correction of the 130,000
word forms. A team of several annotators would speed up the pro-
cess.

e The final decision about categories used for grammatical annota-
tion should involve more researchers and should probably take into
account a common Turkic perspective.

Future work includes the realization of a new morphological analy-
ser based on the corrected annotated lexicon that would perform better
than a guesser. Furthermore, some steps to improve the corpus are
under way. More texts from news websites are already ready to be in-
cluded in the corpus. Then, we intend to annotate this improved corpus
with the new morphological analyser and to train a disambiguation
tool.
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of Sciences of Tatarstan Republic Kazan,
Russia
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The paper deals with semantics and distribution of Tatar converbs function-
ing within analytical verbs and verb constructions. Available literature on Turkic
converb constructions describes diverse grammatical, semantic and syntactic
features of such items, nevertheless, there is a lack of quantitative data get on a
large volume of linguistic material. The quantitative analysis based on peculiari-
ties of structural components and the meaning of converb constructions as well
as subsequent interpretation of linguostatistic data enables to detect core and
peripheral classes of these items and to determine main trends in their formation
and functioning. Using text collection of Tatar National corpus, we detected the
most frequently used types of converb constructions. The main attention is paid
to constructions built according to the model: p-converb + verb alu ‘take’ (1 335
unique constructions are selected). We distinguished the most frequent semantic
classes of these constructions and present quantitative data on distribution of
them in the Corpus focusing on the interaction of the lexical and grammatical
semantics.

Verbs denoting taking are at the intersection of object moving and posses-
sion and they show a tendency to a greater extent of polysemy. The ambiguity of
the verb alu ‘to take’ leads to the ambiguity of constructions it containing.

The most frequent constructions are coined by converbs denoting percep-
tions (especially visual perception verbs are frequent), possession, conquest and
intellectual activity. The different semantic classes of converb constructions
manifest different degree of grammaticalization of the second component of a
construction.

Keywords: the Tatar language, converb, verb semantic classes, converb
constructions, corpus.
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TATAPCKHE KOHBEPEbBI HA -II: CEMAHTHYECKHE
KJIACCBI U CTATUCTHUKA
(HA KOPITYCHBIX JAHHbBIX)

A.M. I'anuesa, P.P. 'amaynnun
Hucmumym npuxnaonoii cemuomuru Axademuu Hayx
Pecnybnuxku Tamapcman, Kazanw, Poccus
amgalieva@gmail.com

B craTthe Ha KOPIYCHBIX TaHHBIX PACCMaTPUBAETCS BOIIPOC O CEMAaHTHKE U
CTaTUCTHYCCKOM PACIpPEICICHUN TaTApCKUX KOHBEPOOB Ha -I1 B COCTaBE aHAJH-
TUYECKUX TJIATOJIOB M TJIArOJIbHBIX KOHCTPYKIMHA Pa3HBIX THIOB. VMeromuecs
HCCIICAOBAHMS IO KOHCTPYKIUSAM C TEOPKCKHMH KOHBEpOaMH OINHCBHIBAIOT Pa3-
JUYHBIC TPAMMATHYECKHAE U CEMAaHTHKO-CHHTAKCHUECKHE OCOOCHHOCTH TaKUX
eNHUI], HO 0e3 MPUBEICHNS KOJIMYSCTBCHHBIX TAHHBIX Ha OONbIIOM 00BEMe
JIUHTBUCTHYECKOTO MaTeprana. MexIy TeM KOJIMYeCTBEHHBIH aHalN3, BBIIOJN-
HEHHBIH C yUeTOM 0COOEHHOCTEH KaK CTPYKTYPHBIX KOMIIOHEHTOB, TaK U CeMaH-
THUKU KOHBEPOHBIX KOHCTPYKIIMH C MOCICIYIOIICH HHTepIpeTallueil JIMHIBOCTa-
TUCTHYCCKHUX JTAHHBIX TO3BOJIACT BBIIBUTH SICPHBIC H NepUBCPUITHBIC KIIACCHI
€IMHUI] ¥ OCHOBHEIC TCH/ICHIINA B X O0pa30BaHUU.

OCHOBHOE BHUMaHHE yICICHO aHATUTHICCKUAM TIIarojiaM (KOHCTPYKIIHSIM),
00pa3oBaHHBIM IO MOJIETIH: KoH8epO Ha -n + any ('OpaTs'), BeeIEeHBI Hanboee
YaCTOTHBIC CCMAHTUYCCKUE TPYNIIMPOBKU TAKUX TJIAroJI0OB, MMPEACTABICHbBI KOJIN-
YECTBEHHBIC JAHHBIC MO MX PACIPEACICHUIO B KOJUICKIIUU TEKCTOB Tarapckoro
HAI[MOHAJIFHOT'O KOpIyca.

I'maromer co 3HaueHWEM 'OpaTh, B3SATH' HAXOMATCS HA TICPECCUCHHUU TIIATO-
JIOB TIepeMeIeHus 00beKTa U OOJIaTaHus, U B S3BIKAX MHpPA, B TOM YHUCIIE U B
TaTapCKOM sI3bIKe, 00JIa/IAI0T YpE3BBIYAHO Pa3BUTOH MosMceMuet. MHOTO3HaY-
HOCTb TJIaroJia ajiy BO MHOTOM OOYCJIOBJIMBAET MHOTO3HAYHOCTH IJIArOJIbHBIX
KOHCTPYKIIUH C €ro y4acTHCM.

CaMyr0 4aCTOTHYIO TPYIIITUPOBKY MPEACTABIIIIOT KOHCTPYKIIMHU, 00pa30BaH-
HBIC TIPH IOMOIIH KOHBEPOOB, 0003HAYAIOMINX BOCIIPHUATHE; CPEAN HUX OCHOB-
HYI0 MacCy COCTABIIIIOT TJIaroiibl, CBSI3aHHBIE C 3PUTEIBHBIM BOCTIpHUATHEM. B
JAHHOM rpynme GUHUTHBIN T7aroi a1y JeCEMaHTU3UPOBAH U BRIPAXKAET acIek-
TyaJlbHbIE XapaKTEPUCTUKH, CBA3AHHBIC C PE3YJIbTATUBHOCTBIO ACHCTBUS IO
BocrpusaTHio. TeM He MeHee, KpoMe TpaMMaTHKAIU3AIMK TJarojia aiy, 3eCh
MOKHO YCMOTPETh OCBOCHHE BOCIIPUSTHI, BOBJICUCHIE UX B TMYHOE POCTPAH-
CTBO YeJIOBEKa.

Crnemyromasi 3HaYMMasi [0 YaCTOTHOCTH TPYNIIHPOBKa 0Opa3oBaHa KOHBEP-
O6amu mproOpeTeHus, 0003HAYAIONTUMH B3STHE B PYKY, KOTOPBIE C TIArojom
any o0pa3yloT aHATUTHYECKHE TJIaroNbl CO 3HAYCHUEM MTPUOOPETEHHS, a TaAKIKe
CBSI3aHHBIC C HMMH TJIArOJIbI CO 3HAUCHHEM 3aBOCBAHMS W 3axBaTa. B naHHOM
TpYIINEe TPOCICIKUBACTCS CBA3b C MPSIMBIM 3HaYeHHEM riaroia auy ('0pars').



UNITURK U KOPITYCHBIE TEXHOJIOT U 177

Eme oxgna rpymnma KOHCTPYKIHiA 00pa3oBaHa KOHBEpOaMH, 0003HAYAIOTYIO
HMHTEJUIEKTYJIbHYIO eI TeIbHOCTh). B MaHHO# Tpymme riaroi azy neceMaHTH-
3MPOBaH U BBIPAKAET pa3lInuHbIE ACIIEKTyaIbHbIE XapaKTEPUCTHKH.

KaioueBble ci10Ba: TaTapckuii 361K, KOHBEPO, KOHCTPYKIIMH C KOHBEPOOM,
CEeMaHTHUYECKHE KIIACChI IJIaroja, KOpIryc.

1. BBenenmne

Tropkckue KOHBEpOBI Ha -1 00pa3yrOT pa3IUYHbIC TIaroiabHbIC
KOHCTPYKIIMH (aHAJTUTUYECKHE TIaroiisl), 00pa3oBaHHBIC TI0 MOJEIIH:
Koneep6 na -n + unumuslii enacon (TEPMUH «OUHUTHBIA TIIArom)
JUTsE 0003HAYeHUST BTOPOTO KOMIIOHEHTa KOHCTPYKIIUHU 3/1€Ch UCIIOIb-
30BaH C OMNPEAEICHHON AOJEH YCIOBHOCTH, TaK KaK KOHCTPYKIIMH C
KOHBepOaM# MOTYT OBITh MCIIOJIb30BaHbI B HEPUHUTHOU (hopme B co-
cTaBe 0o0Jiee CIIOKHBIX TJIAroJbHBIX Ienodek; 0oyiee TOro, B CTaThe
9TH yCJIOBHO (DMHUTHBIE TJIArOJIBI IPENICTaBICHBI B (JOpME MMEHU JIeH-
ctBust). B maHHOM MaTepuasne TepMUH «PHHUTHBIN TIIaroin MBI CYUTA-
em OoJiee MpennmoYTHUTEIHHBIM, YeM «BCIIOMOTATENILHBIN TIIaroiD WiIH
«CepHaTBHBIN TIIaroi»; MOCIeTHINE TEPMUHBI, XOTS U HCIIOJIE3YIOTCS B
JTUTEpaType, He BCEeTAa YAOBICTBOPSIOT OMMCAHUIO KOHBEPOHBIX KOH-
CTPYKIMIA TTO0 MIPHUYUHE TOTO, YTO CEMAHTHKA W (PYHKIIUU TIIArojioB B
AQHATM3UPYEMBIX KOHCTPYKIHUSAX JTOCTATOYHO Pa3HOOOpa3HBI: ITO Ja-
JIEKO HE BCET/Ia TI1arojl CO CIIyKeOHBIM CTaTyCOM MIJIA KOHCTPYKITUS CO
3HAYCHUEM cepHuaan3aui. TepMuH « QUHUTHBINA TJIaroin yao0eH TeMm,
YTO OH MPOTHUBOTIOCTABIICH KOHBEPOY M aKIIEHTUPYET JIHUIIH (POpMaTh-
HBI acTeKT: B a0CONFOTHOM OOJIBIIMHCTBE KOPITYCHBIX KOHTEKCTOB
BTOPOM TJIarOJIbHBI KOMIIOHEHT CTOUT B IMYHOU (hOpME 1 MOKET BHI-
paxarb BpeMs, JHUI0, YUCIIO0, 3aJI0T, OTPULATEIbHOCTb.

HNmeromuecs: nccieqoBaHuS MO KOHCTPYKIHSIM C TIOPKCKUMU
KOHBEpOaMH OIMMCHIBAIOT pa3IMYHbIE TPaMMaTHYECKUE U CEMAHTHKO-
CUHTaKCHYeCKHe OCOOCHHOCTH TaKWX €IMHHI], HO 0e3 ImpHuBeICHUS
KOJIMYECTBEHHBIX CBEJACHUN Ha OOJBIIOM 00BEME JIMHTBUCTHYECKO-
ro matepuana (FOnmames 1977, I'pamenkor 2011, I'pamenkos 2012,
['pamenkos 2015, Matymkuna 2016 u nip.). Mexy TeM KOJTU4eCTBEH-
HBII aHaIM3 Ha OOJIBIIIOM MAaCCUBE JAHHBIX, BBITIOJTHEHHBIA C YI€TOM
0COOEHHOCTEH KaK CTPYKTYPHBIX KOMIIOHEHTOB, TaK M CEMaHTHUKH
KOHBEPOHBIX KOHCTPYKIMH U TIOCIIEIYIOMasi HHTEPIPETAIHS JINHTBO-
CTaTUCTHYECKUX JAHHBIX TIO3BOJISIET BBISIBUTH SIIEPHBIC U TIEpUQEepHii-
HBIE KJIACCHI aHAIM3UPYEMBIX €MHHII U OCHOBHBIC TEHACHIINU B WX
o0pa3oBaHuM U HYHKITMOHUPOBAHHH.
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JIMHTBUCTUYECKU MaTepHraj u3BiIedeH n3 TaTapckoro HaIOHAb-
Horo kopmyca «Tyran tem» (http://tugantel.tatar/), o06beM TeKCTOBOIA
KOJIJICKIIMH, CTaBIIeH 0a30i A JaHHOTO HCCIIEJOBAHUS, COCTABHII
21 935 876 cnoBoynorpebienuii. Hamu Oblii M3BJI€YEHBI KOHCTPYK-
U ¢ KOHBepOaMu Ha -1 (Bcero 48996 yHUKaNbHBIX KOHCTPYKIUN),
3aTeM U3 HUX ObUIH C(HOPMUPOBAHBI KJIACChI C HANOOJee YaCTOTHBIMU
¢uHUTHBIME Ti1aroaMu. OCHOBHOE BHIMAHHUE B CTaThE yJIEIEHO KOH-
BEpOHBIM KOHCTPYKIHUSAM, 0Opa30BaHHBIM INPH MTOMOIIY TJIaroia auy
‘Opath’ B Ka4eCcTBE BTOPOTO KOMITOHEHTA.

MHorue KOHBepOHbIE KOHCTPYKIUH SBJISIOTCS MHOTO3HAYHBIMH,
U CTENEHb JIECEMAHTU3ALNU WU TPAMMATUKAIH3aIMd BTOPOTO KOM-
MIOHEHTA TOYHO MOXHO ONPENENNTh JIHIIb [I0CTIE AeTATFHOI0 aHAIN3a
KaXJIOTO KOHTEKCTa yrnoTpeOieHus. B cTarbe oTpakeHbI JIMIIb Hau-
OoJiee TUTIMYHBIC 3HAYEHUS KOHBEPOHBIX KOHCTPYKIUHU, Oe3 yuera
MHOTO3HAYHOCTH KOMITOHEHTOB MJIM KOHCTPYKIIH B LIEJIOM.

2. Tatapckue KOHBepOHbIe KOHCTPYKIHMU:
npeABapuTeIbHbIE CBeIeHHA

KoncTpykuuu ¢ koHBepb6amu, B 3aBUCUMOCTH OT KOMIIOHEHTOB,
MOTYT BbIpa)KaTh OJJHOBPEMEHHbIE (Kapan tiopy 'XOIUTh U CMOTPETH',
COKNAHbIN Kapay 'CMOTPETh U JII000BATHCS') WU MOCIEAOBATEIIHLHO
pa3BopavMBaroOIIMecs COOBITHS (ublebln Kepy '3aTH W BBIUTH', Cyebl-
wwin apy 'ycrath B pesynbTare apaku'). Kpome Toro, KOHCTpyKIuu
¢ KOHBepOaMu MOTYT ObITh JIEKCHKAIIM30BaHbI (Vilian maoby 'm3obpe-
TaTh', camuln any 'KynuTh') WIK TpaMMaTHKAIN30BaHbl UX KOMIIOHEH-
Thl. TUNIUYHBIA ClTydail TpaMMaTHKaIH3aui — (QyHKINOHHUPOBAHHE
KOHBepOa oun 'cKazaTh' B KAYECTBE [UTATUBA MPHU BBOJE MPSIMOUN WIIH
KOCBEHHOH peud. ['paMMaTHKaIN30BaHHBIMU TaKKe MOXKHO CUUTATh
MHOTHE CJIy4au UCIOJIb30BaHMS TJIarojioB OBITHS, TOJI0KEHUS B TIPO-
CTpaHCTBE W IBWXCHHS (HANpUMep, mopy 'ObITh, HAXOAUTHCA', AMmy
'nexxats', 6apy 'MATA') B KaueCcTBE BCIIOMOTATEIbHBIX TJIarojoB B KOH-
CTPYKLHMSIX C KOHBepOamHu.

OO6pa3yromye KOHBEpOHYI0 KOHCTPYKIIHIO TJIaroiibl ¢ TOYKU 3pe-
HUS TEPEXOTHOCTH MOTYT OBITh: 00a MepexonHbIe (Kyvin uvleapy
'THaTh' + 'BBIMyCKATh', kapan ary 'cMoTpeTs' + 'OpaTsh'), 006a Hemepe-
XOJIHBbIE (Kepen ubley '3aXOAUThH' + 'BBIXOJUTH', toxian smy 'cnate' +
'mexarp'), MepexXoJHBIA U HETIEPEXOIHBIN (VKbin ubley 'unuTath' + 'BbI-
XOJIUTH', Kapan mopy 'cMOTpeTh' + 'CTOSTH'), HEMEPEXOAHBIN U Mepe-
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XOJHBIN (cuckanen Kyt 'B3APOTHYTH' + 'TIOJNOXUTE', Koen Jicubapy
'cMesTbes' + '0TIPABIATS').

Takue KOHCTPYKIWH, B 3aBUCUMOCTH OT CTPYKTYPBI, MOTYT BBI-
pakaTh TaKke pa3jIMyHbIe MOJATbHBIC 3HAYCHUS, TaK, KOHCTPYKITUSI
TUIA: KOHBEPO HA -T1 + H)/1a BRIPAYKAET UJCI0 OObEKTUBHON OE3TUIHOMN
BO3MO’KHOCTH/HEBO3MOXKHOCTH:

® Oapvin Oyaa '"MOXHO TTOUTH/TOUTH';

® Kymapen Oyambiil ‘HEIb3SI TOTHSATH .

[IpencraBiser UHTEpEC KOJUYECTBEHHOE pacHpeelieHUe TUIIOB
KOHCTPYKIIHIA € pa3TUYHbIMUA (PMHUTHBIMH TJIarOJIaMU JJIsl YTOUHEHHS
XapakTepa CBSI3M KOMIIOHEHTOB KOHBEPOHOW KOHCTPYKIIMU W B3au-
MOBIIUSTHIUH TPAMMaTHYE€CKOTO 3HAYCHHS KOHCTPYKIIUH U JIEKCHIECKO-
ro 3HA4EeHUs KOMIIOHEHTOB B CIIy4asx I'paMMaTHKalIM3allMd BTOPOTO
KOMIIOHEHTA.

[TosTOMyY Ha IepBOM ATarle HaMH OBUTH TTOTYYEHBI TAaHHBIE O TJIaro-
J1aX, KOTOpBIE MPUCOSANHSIOT K ceOe HanOoJbIlee YHCIO Pa3THIHBIX
KOHBEPOOB, 00pa3ys KOHCTPYKIMU PA3HOTO THIIA.

B tabnune 1 npeacraBieHbl KOJIMYECTBEHHbIE JaHHBIE O THIAaX
KOHCTPYKIIMH 110 YaCTOTHOCTH B 3aBUCUMOCTH OT (PMHUTHOTO TJIaroja:
B CTOJIOIE 3 IPECTaBICHO KOJIMYECTBO YHUKAIBHBIX KOHCTPYKITUH 1O
JeMMe (a He KOJIMYECTBO UX yHOTpeOIeHNH B KOpIyce).

Tabnuya 1. PacnipenejieHne KOHBEPOOB Ha -1, 00pa3yIOLIUX AaHAJIMTHYe-
CKHe IJarojsl (KOHCTPYKIHM) ¢ Pa3HBIMH (PMHUTHBIMH IJIaroJIaMu

Tun ® . Konn4yecTBO YHHKAJIBHBIX
KOHCTPYKUMH WHUTHBIM L1aro KOHCTPYKUMIi
-1 TOpYy 'OBITh, HAXOIUTHCS, CTOSITD' 1762
-1 Hepy 'XOIHTD' 1 441
-1 almy 'Opatsp' 1335
-II KYIO 'MONOXKUTD' 1021
-I1 STy 'exars' 1 007
-TI YTBIPY 'cumeTs' 980
-TI KaJTy 'octaBaThCs' 932
-TI Kapay 'cMOTpeTs' 849
-TI KUTY 'yXomuTh' 766
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-11 6apy 'uatu’' 727
-11 Oymy 'ObITH' 678
-TI YBITY 'BBIXOITUTH' 674
-TI KHAJTY '"IPUXOIUTE' 666
-1 SIILQY "“KUTD' 647
-11 6eTepy '3aKOHYUTB' 600
-1 eJrepy 'ycriets' 552
-TI KalTy 'BEpHYTHCS' 508
-1 )KUOOpY 'oTIIpaBIATH' 462
-TI KepyY 'BXOIHTH' 410
Bcero 48 996

Kak moka3spiBaeT Tabdnuna 1, HanbosbInee pasHooOpasue B oOpa-
30BaHUM KOHBEPOHBIX KOHCTPYKITHI TEMOHCTPUPYIOT TIIaroiIbl OBITHS
(mopy, 6yny, Away), NOTOKESHHUS B TIPOCTPAHCTBE (s1my, ymuipy), TBU-
xKeHus (topy, kumy, bapy, uviey, KUiy, Katumy, Kepy), a TaKKe OTIeIb-
HBIE TJIATOJIBI IPYTHX CEMaHTHYECKUX KIIACCOB.

Janee ams kaxaoro kiacca, 00pa3oBaHHOTO MPU MOMOIIN COOT-
BETCTBYIOIIETO (PMHUTHOTO TJarojia, ObUTM BBIJIEICHBI HanOojee Ja-
CTOTHBIEC CEMaHTHUECKHE TPYNTITHPOBKH, O0YCIIOBICHHBIE CEMaHTUKOM
KOHBepOa 1 KOHBEPOHOM KOHCTPYKIMU. MaTepualt JaHHOW CTaThH Ja-
Jiee OTPaHUYCH TaHHBIMHU O CTPYKTYPHOW M CEMaHTUYECKOHM OpraHn3a-
MY KOHCTPYKITUH ¢ GUHUTHBIM Tiaroiom azy ('0pats').

3. KoHcTpyKk1IuM ¢ QUHUTHBIM [JIAT0JIOM A1y

['marosel co 3HaUeHUEM 'OpaTh, B3ATH' HAXOMATCS HA MEPECEUCHUN
TJIar0JIOB MEpPEeMEIIeHuUs] 00BEKTa U 00J1aIaHus U B SI3bIKaX MUpa 00Jia-
JAI0T Yype3BbluaiiHO pa3BuToM nonucemuei. [Ipencrasisercsa uarepec-
HOM 3aJa4a 1O BBIJEICHUIO M CHCTEeMATHU3allui 3HAUYCHUH TaTapCKUX
YaCTOTHBIX KOHBEPOHBIX KOHCTPYKIIHH CO BTOPBIM KOMITOHEHTOM CO
3Ha4YeHHEM '0paTh, B3SITh' U OMMCAHHIO CBA3EH MEXKIy HUMHU.

MeTtoiMKa UCCIICIOBAHUS CTPOUTCS CICAYIONTUM 00pa3oM: U3 00-
HIETO CHHMCKA aHAIWTUYECKUX TJIAarojoB (TIarojJbHBIX KOHCTPYKIIHIA),
00pa30BaHHBIX TPU TOMOIIM KOHBepOa Ha - ¥ (PMHUTHOTO TJIaroya
any, 6111 BeIOpanbl 200 Harbosiee YaCTOTHBIX aHATUTHYECKUX TI1aro-
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JI0B (KOHCTPYKLUIT) ¥ lajiee UCCIIeIOBaHa MX CTPYKTYpa U CEMaHTHKA
C BBIZICJICHEM OCHOBHBIX CEMAaHTHUECKUX IPYIIHPOBOK.

CaMyl0 9acTOTHYIO TPYNIHPOBKY HPEICTABISAIOT TJIaroJibl, 00-
pa3oBaHHBIC NP TIOMOIIN KOHBEPOOB, 0003HAYAIOIINX BOCIIPUSATHE
(Tabnuma 2).

Tabnuya 2. KOHCTPYKIIAH €0 3HAYEHHEM BOCHPUSITHSA

KosnuuectBo
Koncrpyk- Ynorpeo- A3HBIX POpM
M ¢ 3HayeHne 3HayeHne JIeHHe p (l)l/lHI/ITHOFI())
KOHBep- KOHBep0a KOHCTPYKIIHH B
rJ1aroJia
oom KopIyce
B KoOpIyce
Kapar aixy 'CMOTpeTH' '"IOCMOTPETB, 1037 36
MIPOCMOTPETH'
Kypen ainy 'BUIETD' 'yBUAETD' 1037 42
CHU3ell aly 'qyBCTBOBAaTh'  |'MOYYyBCTBOBATH' 314 31
1Ioiioen any |'3amedars' '3aMeTHUTh' 148 15
KAPAHBIL 1 'MOCMOTPETE TI0 |'TTIOCMaTpHUBaTh 133 6
P y cropoHam' 0 CTOpOHaM'
'
. 3aMedarhb
abaiinamn amry ’ , |'3ameTuTs' 92 10
MI04yBCTBOBAaTh
UIIeTen any |'CIbIIIATh' 'yCIIBIIIAT' 62 13
TO€EN alty 'YyBCTBOBaTh'  |'MOYYyBCTBOBATh' 54 12
CH3EHEI ajly |'dyBCTBOBaTh'  |'TIOYYBCTBOBATH' 39 10
KapaHrajgam |'TocMaTpuBaTh |'TOCMaTpUBaTh 15 4
any 1o cTopoHaMm' |10 cropoHam'
Bcero 2931

Kak moxaspiBaeT Tabnuma 2, OCHOBHYIO MacCy 4aCTOTHBIX aHAIIU-
TUYECKUX TJArojoB CO 3HAYCHHEM BOCHPUATHS, 00pa30BaHHBIX MO
MoJIenTH KOHBepO Ha -I1 + a1y, COCTABIISIOT TJ1aroJibl, CBSI3aHHBIE C 3pU-
TEJIbHBIM BOCIIPUATHEM. DTO KOHBEPOBI OT IJIarojoB CO 3HAYCHHEM
'BUJIETH' U 'CMOTPETH', @ TAK)KE MX JIEPUBATHI, 00pa30BaHHbBIE MPH T10-
Mmotu adduxca pedrekcuBa (kapauvin) U paputuBa (kapaueanan).
Kpome TOro, KOMIHOHEHT 3pUTEIBHOIO BOCHPUSATHS IPEICTABICH B
CEeMaHTHYECKOW CTPYKTYpeE ellle IBYX KOHBEPOOB — wiaiiion u abaiinian
('3ameruTs'). Eme Tpu koHBepOa 0003HaUatOT onlylieHue, He audde-
PEHIMPYS KaHaAJI BOCIPUATHS UHOOPMAIIUH: MOen, cuzen U cu3eHen.
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Kpome Toro, k JaHHOH *e rpynne CeMaHTU4YEeCKH OJIM30K aHaIM-
TUYECKUI Tnaroi kyperen any (‘Moka3aThbes'), KOTOPBIA B BBIOOpPKE
BcTpeyaercs 24 pasa. B manHo# rpynne GuHUTHBIN TIaron azy nece-
MaHTH3HPOBAH M BBIPAXKAET aCMEKTya bHbBIC XapaKTEPUCTHKH, CBSI3aH-
HBIE C pPe3yJIbTaTUBHOCTBIO AEUCTBUS 110 BOCIpUATHIO. TeM He MeHee,
KpoMe TpaMMaTUKaJIu3allu IJ1arojia auy, 3JeCb MOKHO YCMOTpPETh
OCBOCHHUE BOCIPHATHH, BOBIEUEHUE UX B JIMUHOE IPOCTPAHCTBO Ue-
JIOBEKA.

Crnenyromas 3Ha4MMas 10 YaCTOTHOCTH I'PyNIHUPOBKa 00pa3zoBaHa
KOHBepOamu MpHoOpeTeHus, 0003HAYAIOIIUMU B3ATHE B PYKY, KOTO-
pBI€ C ITIArojIoM a1y 00pa3yroT aHAINTUYECKUE TJIaroybl CO 3HAYEHUEM
npuoOpereHus. B Hameil BIOOpKe JaHHBIHM KiIacc MPEACTaBIICH BCEro
JBYMsI KOHCTPYKLUSAMH, KOTOPbIE, TEM HE MEHEE, XapaKTepU3yTCs
BBICOKOH 4aCTOTHOCTBIO. CM. Tabnuiy 3.

Tabnuya 3. KoHCTPpYKIHH €O 3HAYEHHEM 'TI0IMATh, CXBATUTH'

KoncTpyk- 3HaueHHe 3nayenne | Ynorped- |KosmuecTBo pa3HbIX
M ¢ conpepGa | KCHCTPYK- | JieHue B ¢opm puHUTHOTO
KOHBepOoM P UM KOpIyce | Ijaroja B Kopmyce
TOTBIII alIy 'nepkath’ | 'moNMars' 793 52
JNIOKTepen ajly |'TOALENUTS' |'CXBaTUTh' 454 40
Bcero 1247

Cienyromas TpyIima — rjarojibl co 3HaYCHUEM 3aBOCBaHUS, 3a-
xBaTa (Tabnuna 4.). 3aBoeBaHUE MPEAINONaracT UCIOIb30BAHUE CHITBI
MIPH TPEOJOJCHUH CONPOTHBIICHUS IPOTHUBHHUKA U TIEpEMEIIICHUE Ha
TEPPUTOPHIO, U3HAYATHHO MPUHAJICKABIIYIO IPOTUBHUKY, OBJIAJICB
9TOM TEPPUTOPHUEH, 3HAUCHUE ‘3aBOEBATH, 3aBJIAJICTh’ UMEETCS CPEAH
BTOPUYHBIX 3HAYCHHH TJIarojia azy. B 1enom riaromibsl JaHHOM TpyIIIbI
HCIOJIB3YIOTCS MPH OMIMCAHUHM OOEBBIX JCHCTBUH.

Tabnuya 4. KoHCTPpYKIUM €O 3HAYeHHeM '3aB0eBaTh, 3aBJIaeTh'

KosimuecTBo
3uaveHue | Ynorpeo-
KoncTpykuusi | 3HaueHue pa3HbIX popM
KOHCTPYK- | JIeHHE B
¢ KOHBep0OM | KoOHBepOa ¢unuTHOTO

Hu Kopmyce
1 PIYCE | Lrarona B Kopmyce

SIyJIar aixy '3aBOEBBIBATH |'3aBOEBATH' 509 78
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OaceIn any '3aXBaThIBaTh | '3aXBaTUTDH' 367 62
ousomn any "oBmameTs’  |"3aBnameTs' 353 23
Bcero 1229

Crnenyromiyto rpymnmy o0pa3yloT IIaroiibl CO 3HaYEHUEM OKpYKe-
Hua (Tabnuna 5). 3aech IpecTaBiIeHO 2 OCHOBHBIX THIA KOHCTPYK-
[uii: 1) MOMEeCTUTb, PacIIONIOKHUTH YTO-JI. BOKPYT KOT0-JIMOO WK Yero-
100; 2) OKPYKUTh YTO-JIMOO C IEJThIO 3aXBaTa.

Cpenu KOHBEpOOB €CTh SIBHO MYJBTUCYOBEKTHBIE, BHIPAYKAIOIINE
3Ha4YeHHEe OOJBIION MIIM HEOPEAETICHHOW COBOKYIHOCTH CYyOBEKTOB
(kaman, cvipwin, wonean) MM MOTEHIHUAIBHO MYJIbTUCYOBEKTHBIC

(ypamwin).

Tabnuya 5. KoHCTPpYKIUH €O 3HAYEHHEM 'OKPYKUTH'

KonnuectBo
Ynorpe6-
Koncrpykuus ¢ | 3nauenue pa3HbIx popm
3HaueHHe | JeHUE B
KOHBepOoM KOHBep0a KODIIVCE ¢unuTHOIO
PIYCE | rharona B Kopmyce
'OKpyXarbh, |'OKPYXHUTb,
yparbiit any obctynare' |00OCTYIUTH' 161 34
CBIPHIIT ATy 'oberutATs' | 'oOmenuTs' 132 12
ypar any ' OKpyXaTb' |'OKpYXUTB' 111 15
YOJIran aisy 'OKpy’kaTh'  |'OKpYXUTH' 93 23
oitmoHzepern aiy |'okpykarh'  |'OKpYKUTH' 101 24
'MOTarb, Ha'MOTAaTh,
HopHart ary o0BuBaTh' 00BUTH' 4 14
'Opath B 'B3SITh B
KaMmarl ainy OKpY>KEHHE, |OKpYy>KEHHE, 59 19
ocaxaare' |ocaauTs'
Bcero 731

Cnenyroimas rpymmna KOHCTPYKIUM oOpa3oBaHa KOHBepOaMw,
0003HaYAIOIIYI0 HHTEIIEKTYAIbHYIO eATeIbHOCTh (Tabnuma 6). B
JTaHHOM TPYTIIE TJIaroJl azy AeCeMaHTU3UPOBAH U BBIPAKAET aCHeK-
TyaJbHbIE XapaKTEPUCTUKHU, CBSI3aHHBIE CO CIIEKTPOM 3HAYCHUH KOH-

BepOa.
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Tabnuya 6. KoHeTpyKIuM, 0003HAYAIOIIHE HHTEIEKTYAJIBHYIO

JeATeTbHOCTh
KonuuectBo
KoHncrpyk- Ynorpe0d- | pa3Hbix ¢popm
3HaueHne
Hs ¢ 3Hauenne JIeHHE B ¢unuTHOTO
KOHBep0a
KOHBepOoM Kopmyce r1aroJia
B KOpmyce
!
. BHIOpaTh
caiian amy 'BBIOMpATD' path, 471 65
otobparb
aHJIaI any 'HOHUMATh' 'MOHSTH' 452 21
yinan amy 'mymars' 'mogymars' 432 18
TaHBIII ALy 'y3HaBaTh' 'y3HATB' 282 23
Oenen any '3HaTh' 'y3HATh' 177 29
1 1
TIOHMMAaTh TIOHSTH
TOIIIECHETI Ty ; ’ 87 13
MIOCTUTaTh MOCTUTHYTh
' '
NIPUKU/BIBATE B |'TIPUKUHYTH B
yamasan any P , o P , Y 87 15
yme yme
' '
BBIyYHUTH BBIyYHUTh
OTBIII Ay y > Y > 47 22
3aIIOMHHUTH 3aIIOMHUTD
yinaHsIn any |'3agyMbIBaThes' | '3amymarbes’ 40 8
. ,|'BBIyYuTH
SITNAI ary Y4UTh HAaU3YCTh : 15 9
Hau3yCcTh
Bcero 2 803

Brigenenne 4acTOTHBIX KOHBEPOHBIX KOHCTPYKIIHH, 00pa3oBaH-
HBIX TIPY TOMOIIIH TJ1aroJa a1y, MO3BOJISAET YBUIAETh LEMOYKY MOIU(H-
Kallui, yepe3 KOTOPbII MPOXOAMT TJIaroi azy, B 3aBUCUMOCTH OT Te-
MaTHYECKOT0 Kjlacca KOHBepOa u 3HaueHus: KOHCTpyKiuu. Hanbomnee
9acTO BCTPEYAIOTCS KOHCTPYKIIUH, TI€ KOHBEPO SBISETCS TIArojioM
BOCIIPHSTHS, IPHOOPETEHNUS (BKIIIOYAsl 3aBOEBAHUE), OKPYKEHHS U UH-
TEJJIEKTYaIbHOM 1€ TeIbHOCTH.

3aKJ/loueHue

TrOpKCKHE KOHCTPYKIMH ¢ KOHBEpOAMU Ha -1 MPEACTaBISIIOT CO-
0ol OOIUPHBINA HEOTHOPOAHBIN TUTACT 00pa30BaHUl C pa3HOW ceMaH-
THUKOW, CTENEHBI0 TpaMMaTUKAIN3alNK U Jekcukanu3anuu. Kopmyc-
HbIC JTaHHBIC TTOKA3bIBAIOT, YTO HaWOOJIbIIEe pa3HOOOpasue B 00pa3o-
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BaHUU KOHBEPOHBIX KOHCTPYKUUI JAEMOHCTPUPYIOT IJ1arojibl ObITHS,
MOJIO’KEHHSI B IPOCTPAHCTBE, IBUKEHHUS, a TAKXKE OTJEJIbHBIE TJIaroJibl
JPYTHX CEMaHTUYECKUX KJIACCOB.

OcCHOBHOE BHMMaHHE B CTaThbe OBUIO y/EIEHO KOHCTPYKIHUSIM CO
BTOPBIM KOMIIOHEHTOM a1y ‘OpaTh’, KOTOPbII BO MHOTHX CIy4asx MOJ-
BEPrHyT JeceMeHTu3anuu. MccnenoBanue Moka3plBaeT, YTO CaAMYHO
YaCTOTHYIO TPYIIIMPOBKY B JAHHOM KJIACCE NMPEACTABIIAIOT KOHCTPYK-
1K, 00pa3oBaHHBIE MPH IMTOMOIIM KOHBEpOOB, 0003HAYAIONINX BOC-
MpUATHE; CPEIU HUX OCHOBHYIO MACCy COCTABJISAIOT IJIaroJbl, CBsI3aH-
HbIE C 3pUTEIbHBIM BocnpustueM. Clieyrolye Mo 4aCTOTHOCTHU IPyTI-
MUPOBKK 00pa30BaHbl KOHBEpOAMHU CO 3HAUEHUEM NpUOOpeTeHus, 3a-
BOEBAHUS U 3aXBaTa, OKPY>KCHUS M MHTEIUIEKTYaIbHOM 1EATEILHOCTH.

[TpuBneuenue 60bIIOr0 00BEMa KOJTUUECTBEHHBIX JaHHBIX I103BO-
J5IeT YTOYHUTD MOJTy4YEHHbIE PAHEe PE3yJIbTaThl O MECTE KOHCTPYKIUH
B KOHBEpPOaMH B JIEKCHUECKON M IPaMMaTHUYECKOI CUCTEME TIOPKCKHUX
SI3BIKOB U OCOOEHHOCTSIX TpaMMaTHKAIHM3AIUN TJ1arojioB. B manbHei-
1IeM IUIaHUPYETCsl aHAIIOTUYHOE UCCIIeZIOBAaHUE YaCTOTHBIX KOHBEPO-
HBIX KOHCTPYKIHH C JPyTUM COCTABOM KOMIIOHEHTOB.
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This paper studies the issue of correlation of formal quantitative (mainly
morphological) and stylistic features of Tatar texts. Currently computational lin-
guistics deals with two basic aspects of texts — their structure and their content.
Developing methods of the automatic classification of text style and register is
one of topical subjects in NLP.

Functional stylistics is a traditional topic in Russian linguistics with func-
tional styles described in various aspects. For the Russian language, lexical and
morphological parameters of texts of different functional styles are studied in de-
tail and presented in special literature; this data is the starting point for a number
of applied researches on the automatic detection of styles. The available studies
in Tatar stylistics are mainly focused on the analysis of linguistic imagery and
individual styles of Tatar writers. Morphological parameters of functional styles
lack special literature on Tatar stylistics.

Our research work included the following main stages: first we analyzed an
array of Tatar texts and manually distinguished a set of morphological and other
formalizing characteristics of the texts for each style; then we developed meth-
ods of automatic classification of Tatar texts by styles.

Preliminary results of methodology development for automatic classifica-
tion of Tatar texts according to their morphological features are presented. The
results of our research mark an important step for methodology development
in detecting text styles of Tatar corpus collection automatically. In future, the
results may be used for a wide range of tasks in Tatar texts processing.

Keywords: style; the Tatar language; stylistic characteristics of the text;
automatic classification of texts by styles.
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TEKCTOB I10 CTWISIM: IOCTAHOBKA 3AJIAYM U ITIEPBBIE
PE3YJIBTATbBI
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Hucmumym npuxnaonoti cemuomuxu Axademuu Hayx Pecnybnuku
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B HacTosmiee BpeMsi OJJHOW W3 BaXKHBIX 3a/1a4 MPUKIATHON JTHHTBUCTHKH
SIBISIETCSL  pa3pabOTKa METO/I0B aBTOMATHYECKOW KIIaCCU(HKAIUK TEKCTOB T10
CTHJICBBIM M JKAQHPOBBIM XapaKTepucTHKaM. J[iisi MaTepuaiia pycCcKOro si3blka
JIEKCUYECKHEe B MOP(OIOro-CHHTAKCUYECKHUE MapaMeTpbl (pyHKIHOHAIBHBIX
CTHJICH MPEICTABJICHBI B OOJIBIIIOM KOJIMYECTBE UCCICIOBAHHUN MO CTHIMCTHKE,
U 3TH JIaHHBIC CTAHOBSTCS OTIPABHOW TOYKOHN I MPHUKIATHBIX pa3padoTOK
M0 aBTOMATHYECKOH KiaccH(HUKAIMK TEKCTOB MO CTWISAM. VcciemoBanus mo
CTUJIUCTHUKE TATAPCKOTO SI3bIKA OPUEHTUPOBAHBI TJIABHBIM 00pa30M Ha aHAIN3
SI3BIKOBBIX CPEJICTB BHIPA3UTEIBHOCTH U OCOOCHHOCTEH SI3bIKA TOTO MIJIA MHOTO
nucatensi. Mopdooruueckue napamerpbl GyHKIHMOHAIBHBIX CTUIICH B Cielu-
IBHBIX paboTax MO TaTAPCKOM CTHIMCTHKE HE OMUCaHbI.

[TosToMy Halle HcciieoBaHHE BKIIIOYAET CIEAYIOIINE OCHOBHBIE ATAITBI:

1) Ha OCHOBe aHaNM3a MacCHBa TEKCTOB YCTAHABIUBAIOTCS YaCTCPCUHBIC U
uHbIe opMaATU3yeMble MPHU3HAKU TEKCTOB, XapaKUEPHbIE JJIsl TOTO WUIIA UHOTO
(bYHKIHOHATIBHOTO CTHIIS;

2) pa3pabaThIBAIOTCSI METOBI aBTOMATHYECKON KIacCH(PHUKAITIN TATAPCKUX
TEKCTOB I10 CTHJISIM.

[MonmyuyeHbl MpenBapUTEIbHBIC PE3YIBTATHI O Pa3pab0OTKE METOTUKH aBTO-
MaTHYECKON KJIACCH(DHUKAITUK TATAPCKUX TEKCTOB U3 KOPITYCHOM KOJUICKIIUH 110
Hab0py MOP(HOTOrUIECKUX MPU3HAKOB.

KarwueBble ciioBa: CTWIb, TATAPCKHUI SI3bIK, CTUJIEBAs XapaKTePUCTHUKA
TCKCTa, aBTOMAaTHYCCKasA KJ'IaCCI/I(i)I/IKaI_II/IH TEKCTOB I10 CTHUJISAM.

1. BBenenne

B Hacrosiee BpeMs 0HOW U3 BaXKHBIX 3a7a4 MPUKIATHON JIUHT-
BHCTHKH SIBIIICTCS CO3JIaHHE METO0B aBTOMAaTHUYECKOHN Kitaccuduka-
MY MaCCHBA TEKCTOB 10 CTHJICBBIM U KAaHPOBBIM XapaKTEPUCTUKAM,
W 3Ta 3aJa4a pemiaeTcs i psijia A3bIKOB, B YACTHOCTH, aHTJIMHCKO-
ro (Burrows 1992, Kessler, Numberg & Schiitze 1997, Stamatatos,
Fakotakis & Kokkinakis 2000 u ap.) u pycckoro (bpacnasckuii 2000,
EmamoBa, Manskosckuit 2007, Ilocnienosa, AArynosa 2014, Epmako-
Ba, u Ap. 2014).
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QOYHKIIMOHAJIBHBIA CTUIb B POCCUHCKOMN JIMHTBUCTUKE OIpENEs-
eTCsl KaK Pa3sHOBUHOCTH JIMTEPATYPHOTO A3bIKA, B KOTOPOU S3BIK BbI-
CTyIaeT B TOW WJIM MHOW COIMAJIHO 3HAYMMOU c(hepe 0OIIeCTBEHHO-
pedeBOil MPAKTHKY JI0eH U 0COOEHHOCTH KOTOPOH 00yCIOBIIEHBI
ocobeHHocTsiMU 00mIeHus1 B faHHOU cepe. (JIDC 1990: 567). Cde-
pBI IPUMEHEHHUS S3bIKa B 3HAYUTEILHOW Mepe BIIMSIOT Ha TEMATHUKY,
conepkanue u (opMy BBICKa3bIBaHHs. BakHyr0 pojb mpH BbIOOpE
CTHJISl M PETUCTPaA TEKCTa UTPAIOT TUIMYHBIC TSI TOH WM HHOH cde-
PBI IEATENBHOCTH aBTOP peuu (4acTHOE JIMIO0, O(pULUaAIbHOE JIHILIO,
yUpekJeHne U T. 1.), afpecaTr coolmieHus (codeceqHruK, MaccoBas
ayIuTOpHs), TEMAaTUKa W I1eeBas yctaHoBKa oOmienus u np. Oco-
OCHHOCTH yNOTpeOJICHUS S3bIKa B TOW WM MHOW cdepe OMpenestoT
BBIOOP S3BIKOBBIX CPEACTB, U KaX/blil CTUJIb XapaKTEPU3yeTCsl CBOMM
HAabOPOM JIEKCHUECKUX, MOP(POJIOTHUECKUX U CHHTAKCHUYECKUX INPH-
3HAKOB, KOTOPBIE MOTYT OBITH TIOJIOKEHBI B OCHOBY aBTOMAaTHUECKOM
KJIacCH(PHUKAIMN TEKCTOB IO CTHJISIM.

Jlig Matepuana pyccKoro si3blka JeKCHuecKne u Mop(hosioro-cuH-
TaKCHYECKUE MapamMeTpbl (PyHKUMOHAIBHBIX CTUJICH MpEeCTaBICHbI B
OOJIBIIIOM KOJIMYECTBE MCCIIEAOBAHUI 10 CTUIIMCTUKE, U ATH JaHHBIC
CTaQHOBSTCS OTIPABHOM TOUKOM /ISl IPUKJIAJHBIX Pa3pabOTOK 110 aBTO-
MaTHUYECKOM Kilaccu(UKalMu TEKCTOB Mo cTWiIsIM. MccnenoBanus mo
CTHJIUCTHUKE TATAPCKOTO S3bIKa OPUEHTHUPOBAHBI TJIaBHBIM 00pa3oM Ha
aHaJIU3 S3BIKOBBIX CPEACTB BBHIPASUTEIHLHOCTH M OCOOCHHOCTEH S3bIKA
TOT'O WJIM MHOTO mucatelnsi. Mopdoornieckue mapaMeTpsl QyHKINO-
HaJIbHBIX CTWJIEH B CIIELUAIBHBIX padoTax MO TaTapCKOM CTUIIMCTHUKE
HE OIUCAaHBbI.

2. [TocTanoBka 3a1a44 H ONIPEAC/ICHUE ITPU3HAKOB

[TosTOMY HamIe ucciae0BaHue CTPOUTCS CIEAYIOIINM 00pa3oM:

1) Ha OCHOBE aHalM3a MacCUBa TEKCTOB YCTaHABIMBAIOTCS MOP-
donornueckue u uHbIE HopMaTU3yeMble MPU3HAKU, 3HAUUMBbIE JUIS
TEKCTOB ISl KQKJJOTO CTHIISL;

2) pa3pabaTbIBalOTCS METO/bI aBTOMATHYECKON KiiaccupUKaIuu
TaTapCKUX TEKCTOB MO CTHJISM.

[lepBoHauanbHO HaMH BPYUYHYIO ObLiIa IMOATOTOBJIEHA KOJUICKIIHS
TEKCTOB OCHOBHBIX (DYHKIIMOHAJIBHBIX CTHIICH — O(PHUIIMAIBHO-AEII0-
BOTO, ITyOIMIIICTUYECKOTO (HA MPUMEpPE HOBOCTHBIX TEKCTOB), HAYyY-
HOT'O U XYJ0’KECTBEHHOI'0, 1 TOJIyYeHbl KOJIUUECTBEHHbIC aHHbIE 110
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YEeTHIPEM TUTIAM KPUTEPHEB JUIS KaxKaoro cTuiist. Tabnuna 1 npeacras-
JISIET O0IIME TaHHBIE O TEKCTAaX.

Tabnuya 1. laHHBIE 0 TEKCTOBOI BBHIOOPKE

O01mee KOJIUIECTBO
Ne KoanuecTBo
CTiiab TeKCTa JIEKCHYECKHX eUHMII
n/n JIOKYMEHTOB
B JIOKYMEHTe
|| Ofuunamnno- 3 220992
JIETIOBOM

2 | IlyOnmunuctuyeckuit 32 277 958
3 Hayunprit 32 109 937
4 Xym0xKeCTBEHHBIN 32 55614

AHanu3 OCHOBBIBAJICA HA U3MEPSIEMBIX MTapaMeTpax TEKCTOB (Tpe-
UMYIIECTBEHHO MOP(OJIOTHIECKHUX ), 0€3 TIOKITFOUEHUS CIICIHATbHBIX
cioBapeir. CdopMyIupOBaHbI psll KPUTEPUEB LTS Kiaccuukamm
TEKCTOB, @ UMEHHO:

— MOP(OJIOTHUECKUIN KPUTEPUTA;

— xpurepuii «CpeHsist [UTHHA CIIOB M IPEUIOKEHUH B TEKCTEY;

— kputepuit «Cpennss nnuHa a@@UKCAITBHOW IEMOYKH HMCH
CYIL.»

— kpurepuii «Cpenssist yiHa agUKCaATbHON HENOYKH TIarojioBy

— Kputepuil «Hanmaue 4rciioBBIX TaHHBIXY;

— KpuTepHii « TUIBI 3HAKOB NMPETMHAHUS.

B uwactHOCTH, HamMu mpeokeHO 20 4acTHBIX MOP(OIOrHYECKUX
KpUTEPHUEB, HAITPUMED:

® KOJIMYECTBO CYIIECTBUTEIHHBIX IO OTHOIICHHIO K O0IIEMY KOJIH-
YECTBY CJIOB B TEKCTE.

e o0111ee KOJMYECTBO TIArONIBHBIX (POPM 11O OTHOIICHHIO K 00IIeMy
KOJIMYECTBY CJIOB B TEKCTE.

® KOJIMYECTBO CIIpsraeMbIX opM rinaroja ((opMel riaroia, KOTo-
prle umeroT addukcsl 1, 2, 3 auia e. ¥ MH. YUcia):

e xonnyecTBo (opM 1 auua en. yucina (Mo OTHOLICHHUIO K 00IIeMy
KOJIMYECTBY TJIaroJioB).

® KOJIM4ecTBO (opM 2 Juia ef. yucia (1o OTHOIIEHHUIO K o01emy
KOJINYECTBY TJIarojoB).

e xonmyecTBO (opM 3 nHua en. uyucina (Mo OTHOLICHHUIO K 00IIeMy
KOJIMYECTBY TJIaroJioB).
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e KoJu4ecTBO (hopMm | nuua MH. yncna (Mo OTHOUICHHUIO K 00LIeMy

KOJIMYECTBY TJIaroJioB)
® KonM4ecTBO (hopMm 2 nuia MH. yucia (M0 OTHOLICHHUIO K 001emMy

KOJIMYECTBY IJ1arojioB) U T. II.
Tabnuna 2 naet obliee npeAcTaBIeHUE O PACIpeleICHUU psAaa
apamMeTpoB B 3aBUCUMOCTH OT CTHJIEBOM IPUHA/UIEKHOCTH TEKCTA.

Tabnuya 2. Pacnipeaenenne rpaMMaTHYeCKUX MIAPAMETPOB TEKCTOB

KoanuecTBo mo Cruan
OTHOLLIEHHIO
K 00IeMy Odummansao-| [lyomumm- | Hayw- | Xymoxecr-

KOJIHYECTBY CJIOB JIEI0BOI CTUYECKUI HBIN BEHHBIN
Cy1ecTBUTEIbHBIX 51,70% 41,97% 46,96% | 37,23%
ImaronsHBIX hopM 31,08% 25,77% 26,02% | 35,20%
dopma 1 nuna ex. uncna 0,29% 0,05% 0,10% 1,63%
®dopwma 2 rnia ea. 9ucia 0,00% 0,02% 0,04% 0,66%
®opma 3 numa ex. ynucia 4,50% 9,50% 8,87% 12,51%
®opwma 1 nuua MH. yucna 0,00% 0,27% 0,24% 0,71%
®dopma 2 1MLa MH. YUCiIa 0,03% 0,03% 0,09% 0,43%
CpenHsst JyIMHA CII0BO 4,76 4,80 4,20 5,33
Cpens muma 12,23 10,13 9,20 12,83
MIPEUIOKESHU I

Psin xputepueB, KOTOpbIE CUUTAIOTCS HAJAEKHBIMH C TOUKH 3pe-
HUSI aBTOMAaTUYECKOTO BBIACICHUS CTHIICH TEKCTOB PYCCKOTO S3bIKA
(IToctienos, Arynosa 2014), noka3anu cBoro Hed(pHEKTUBHOCTH IS
TaTapcKoro sA3bika. Hanpumep, ob1iee COOTHOIIEHHE UMEH CYILIEeCTBU-
TEJIbHBIX U TJIarojoB B Pa3HbIX THUIAX TEKCTOB HA TaTApCKOM S3bIKE
OTJINYAETCS] HE3HAUNUTENIBHO. DTO CBA3aHO C TEM, YTO B OPUIIHATIBHO-
JIETIOBBIX, HOBOCTHBIX M HayYHBIX TEKCTAaX aKTUBHO MCIIOJIB3YETCS Ta-
Kas cnenuduueckas popma riarojia, Kak UMs A€HCTBHA, YTO 3HAUU-
TEJIbHO MOBBIIIAET OOIIIYIO ITIarolbHOCTb TEKCTOB. [loaTOMY KpuTepuit
IJIar0JIbHOCTH HAMU KOHKPETH3HUPYETCs C Y4eTOM CHEeUUHKH CIps-
raeMbIX U BPEMEHHBIX (hOpM.

CpenHss [UIMHA CIIOB U MPEUIOKEHUH B TEKCTaX Pa3HbIX CTHIICH
TAKK€ OTJINYAETCS HECYILECTBEHHO M HE MOXKET CIIy>KUTb MapKepoM
THIIA TEKCTA.
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Kax mokaspiBaeT aHanu3, HauOosbllel crnenupukon obsianaroT
TEKCThl OQHIMATBHBIX JOKYMEHTOB. {11 aBTOMaTHYECKOro BBbIEIe-
HUSI TEKCTOB O(PHIIMATBHBIX TOKYMEHTOB 3HAUUMBI CJIEIYIONINE MOp-
(onornyeckne NpU3HAKHU:

1) oueHb HU3KAsl YAaCTOTHOCTH PAAA JIUYHBIX (POPM, @ UMEHHO:

— MOJTHO€ OTCYTCTBHE IJIarojioB 2 JIMLA €AMHCTBEHHOTO U MHOXKe-
CTBEHHOTO YHUCIIa;

— TIOJTHOE OTCYTCTBHE TJIaroJIoB | JIMIa MHOYKECTBEHHOTO YHUCIIA.

2) O4eHb HU3Kas YaCTOTHOCTH (POPM KaTeropHyECKOro MpoLIe/lIe-
ro BpEMEHU;

3) oueHb HU3KUH MPOIEHT (OPM OIPEACICHHOTO OYAYIIEro U MoJ-
HOE OTCYTCTBHE (hOPM HEOTPEACTIEHHOTO OyAyIIero BpeMEHH;

4) oueHb HU3Kas YaCTOTHOCTh YaCTHILI;

5) BbICOKasi YaCTOTHOCTh MMEH JCHCTBHM (B CpEeAHEM B TEKCTax
o(HIIMaNbHO-IEIOBOTO CTUIIA UX B JIBa pa3a OoJblle, 4eM B HAyYHBIX
Y HOBOCTHBIX TEKCTAX M B IECTh pa3 OOJIbIIE, YeM B XYJ0KECTBEHHBIX
TEKCTax);

6) MoHOE OTCYTCTBHE (DOPM JIMYHBIX MECTOMMEHHH | 1 2 nuna.

Y CTaHOBIJIEHO, YTO KPUTEPHUNA CPETHEN TMHBI CII0B U MPEUIOKEHUI
B TEKCTE HE SBIISCTCS PEJIEBAHTHBIM, a TAK)KE CJIa00 peIeBaHTHBIM SIB-
JSeTCS KPUTEPUN HAaIMYUs YUCIOBBIX JaHHbIX. [To kpureputo « Tumbl
3HAKOB MPENUHAHUI) BBISABIEHBI 3aBUCUMOCTHU Npu3Haka «Komnnye-
CTBO BOIPOCHUTENBHBIX M BOCKIUIATENFHBIX 3HAKOB MO OTHOIICHUIO
K 00IIeMy KOJMYECTBY 3HAKOB MPEMUHAHHS B TEKCTE» M HEKOTOPHIX
cTiiiel (ouurasbHO-AEI0BOr0, HAYYHOTO U HOBOCTHOrO). ITonHoe
OTCYTCTBUE BOIPOCUTENBHBIX U BOCKIMIATEIBHBIX 3HAKOB OTJIMYAET
TEKCTHI OPHUIHATHHO-IETOBOTO CTUJIS,, OTHOCUTENIHFHO HU3KAsl 4aCTOT-
HOCTBh BOCKJIMIIATEIILHBIX 3HAKOB — HAyYHBIE U HOBOCTHBIC TEKCTHI.

B xoze skcreprMeHTOB M0Ka HE MOJy4Yuia HOATBEPKAECHUS THUIIO-
Te3a 0 (POHEMHOM PA3JIMYUU THIIOB TEKCTOB (II€PBOHAYAIBHO MPEATIO-
JIarajaoch, 9YTO KHUKHBIE CTHIIM COJEP)KAT 3HAUUTEIHHOE KOJINIECTBO
3aMMCTBOBAHHMU Pa3HOTO poja — apadu3MoB, (papcHU3MOB, PyCH3MOB,
HMHTEPHALMOHAIM3MOB, 00J1a1al0X (GOHETUUECKON crelupUKon, 1
MPEeANoaraiochk, 4To Mo JAHHOMY KPUTEPHIO MOXKHO TuddepeHiu-
pPOBAaTh XyI0’KECTBEHHBIE M HEXY I0’)KECTBEHHBIE TEKCThL. OTpHUIIaTEIb-
HBI pe3yJbTaT MOXET OBITh CBA3aH C psioM ¢aktopos: 1) apabo-
MEePCUICKUE 3aMMCTBOBaHMS JaBHO OCBOEHBI TATAPCKUM S3BIKOM M UX
YaCTOTHOCTh HE 3aBUCHUT OT THIIa TEKCTA; 2) SKCIEPUMEHTHI MPOBO-
JMITICH TOJIBKO C TEKCTaMU KHIDKHOM peuu, BKIIOYasi XyA0KECTBEH-
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HbIE; BO3MOXKHO, KpUTEpU MO3BOJSET AUPPEpPEeHIUPOBATh TEKCTHI
KHIKHBIE U Pa3TOBOPHBIE); 3) cama MEeTOAMKa TpeOyeT AajabHEeNIIero
pas3BUTHS.

B nenom, XynoskecTBEHHbIE TEKCThI OTIMYAIOTCS OT HEXYJ0XKe-
CTBEHHBIX ropa3zo 00JbIIKUM MOp(osiorndeckum OoraTtcTBoM. Bax-
HBIM KpUTEpUEM I pa3rpaHuueHus] opUIMaIbHBIX TEKCTOB OT Ha-
YYHBIX U HOBOCTHBIX SIBJISIETCSI MCIIOJIB30BaHUE (POPM TIIarobHBIX
BpeMeH (B HOBOCTHBIX TEKCTAX, B IIE€JIOM, IPEBATUPYET ONPEICICHHOE
MpOLIEIIee BpeMs, B HAyYHbIX — HACTOSIIIEE).

[TonmyueHHbIE pe3yibTATHI SBIAIOTCS BaYKHBIM IIArOM Ui paspa-
OOTKM METOJMKH aBTOMAaTHYECKOTO OINpE/e]eHUs TUIAa TEeKCTOB U3
KOPILyCHOH KoyuleKnny. Ha cerogssmunii [eHb CYyIECTBYIOT pa3iIny-
HbI€ METO/bI I aBTOMAaTHYECKON Ki1accu(UKaluy TEKCTOB IO MpH-
3HaKy cTwiIst. OCHOBHBIE OTJIMYMS PEIOKEHHOT0 HAMU MOAX0/1a JUIS
aBTOMAaTHUYECKOT'O OIPE/EIEeHNUs CTUIEBOM IMPUHAICKHOCTH TEKCTOB
Ha TAaTapCKOM SI3bIKE OT aHAJIOTHYHBIX METOJMK aHaJIM3a TEKCTOB Ha
PYCCKOM SI3BIKE:

1) BBeieHHE OOIBLIOr0 KOTMYECTBO MOP(HOIOTUIECKUX PU3HAKOB
(a He IPOCTO yUeT OOIIIEeH TJIaroJIbHOCTH U aIbeKTUBHOCTH TEKCTOB);

2) y4eT MyHKTYallMOHHBIX OCOOEHHOCTE! TEeKCTa,;

3) yd4er 4acTOTHOCTH YHCIOBBIX JaHHBIX ((DaKyIbTATUBHBIA MPH-
3HaK, KOTOPBIA B psAZie CIyyaeB MO3BOJISET YETKO BBIIEIUTH TEKCTHI
WH(GOPMAIIOHHOTO COJIEPIKAHHUS);

4) oTka3 OT TakuxX (PaKTOPOB, KaK CPEAHSSA JJIMHA CIOB U CPEIHSSA
JUIMHA MPEAJIOKEHUH B TEKCTE.

3. DKcnepuUMeHTHI U Pe3YJbTAThl

Hecmotps Ha cymiecTBoBaHWE pabOT, OMUPAONIUXCS HA MPSIMOE
COIIOCTaBJICHHE TEKCTA C YK€ KJIACCU(PUIIMPOBAHHBIMU IOKYMEHTaMH
WJTH TICEBJI0-IOKYMEHTOM, TIpeICTaBiIstonM coboi sxanp (Rutherford
2005), KmacCHYeCKUM MOIX0J0M KIacCU(UKAIIUN TEKCTOB CTAJIO UC-
MOJTb30BaHME METO/I0B MAIlIMHHOTO 00ydeHMs. MammHHoe 00ydeHHe
IpearnoiaraeT HaJlnyue oOydaroueil 1 KOHTPOJIbHON TECTOBOM BbI-
OopKwu.

Jlst mpoBeieHUs SKCIIEPUMEHTOB TIOJITOTOBJICHBI 00y4aromas (104
TEKCTOB) U TeCTOBas (24 TEKCTOB) KOJUIEKIIMH BPYUYHYIO OTOOPAHHBIX
Pa3HOKAHPOBBIX TEKCTOB Ha TaTapCKOM SI3bIKE YETBIPEX OCHOBHBIX
cTuiiel (ouIMamLHO-ENOBOH, XY/I0’KECTBEHHBIN, HAyYHbIH, My0OIu-
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LUCTUYECKUI Ha MpUMepe HOBOCTHBIX TEKCTOB). [Ipu 3TOM Kakaomy
JIOKYMEHTY COOTBETCTBYET BEKTOpP IPU3HAKOB U CTHJIb, K KOTOPOH J10-
KYMEHT OTHOCHTCSI.

B kadecTBe Ha4ambHBIX NMPU3HAKOB OBUTM BBEIOpAHBI CIEIYIOIINE
25 MpU3HAKOB:

1. cpeaHsist yIMHA TPEASIOKEHUS 110 TEKCTY

2. cpenusisi anmuHa (1O BCeMy TeKCTy) addukcambHON HENOYKH Y
TJIaroJIoB

3. cpennsist anuHA (IO BceMmy TeKeTy) apduKcaaTbHOW IETOYKH Y
cyug

4. cpeaHee KOMMYECTBO YHUKAIBHBIX cioBodopm Ha 1000 cioBo-
bopm

5. cpelHee KONMMYecTBO YHUKaNbHBIX JemMM Ha 1000 coBodopm

6. N — KOJ-BO CYIIL.

7. V — KOJ-BO TJ1aroJjioB

8. POST — kon-Bo nocienoros

9. PART — k011-BO yacTuiy

10. INTRJ — koj1-BO MeXIOMETHI

11. Num — KOJI-BO YHCIHTEIBHBIX

12. MOD — K071-BO MOAANBHBIX CJIOB

13. Adj — xon-Bo mpuarateabHbIX

14. CNJ — xo11-BO COI030B

15. IMIT — K07-BO 3BYKOINOApPaXaTeJIbHbBIX CJIOB

16. PN — K0J-BO MECTOMMEHHIA

17. Adv — kon-Bo Hapeuuii

18. PROP — xon1-Bo uMeH cOOCTBEHHBIX

19. NR — Kon-BO Hepacro3HaHHBIX MOpP(OoaHAIN3aTOPOM CIIOBO-

dopma

20. Type2 — xon-Bo 3HAKOB MpenuHanus (<}, «,7, “=7, «“:”7 “-7)
21. Type3 _ KOH—BO CKO6OK (66]”’ ‘({‘6’ 66)”’ 66}”, 66(“’ 6‘[‘6)
22' Type4 _ KOH—BO KaBLILIeK (“””’ ““‘G’ “,”?’ “>>’,’ 6‘<<66, CC”,)

23. Rus — KOJI-BO CJIOB U3 PYCCKOTO SI3bIKa

24. Letter — KOJI-BO OTJENBHO CTOSAIIUX OyKB

25. Latin — xoJ1-BO cIOBO)OpPM, HAMIMCAHHBIX JTATHHUIICH

3HaueHMs BceX MPU3HAKOB ObUIM HOPMAIU30BAHBI M CBEJICHBI K UH-
tepBaity [0, 1], ucons3ys GopMyly ¢ MUHUMAIbHBIM U MaKCHMAaJlb-
HBIM 3Ha4€HHUEM Ka)kJI0ro MpH3HaKa 1o o0ydaroei BbIOOpKe.

B kauecTBe METOI0B MAaIlIMHHOTO 00Yy4€HHUs1 ObUIO MPUHSTO perie-
HHE IPOBEPUTH CIICAYIOIIHE:
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1. SVM (Support Vector Machine, eng. — MeToa omopHBIX
BEKTOPOB, pycC.)

2. MLP (Multilayer Perceptron, eng. — MHOTOCIIOIHBII IEpCENTPOH
(HelipoHHas ceTh), pyc.)

3. Decision Tree (JlepeBo npuHATHS pellIEHUH, pycC.)

Tabnuya 3. Pe3yabTaThl 00yueHUs1 4 padoThI Moaesiei

Cpennss omudka Ha Cpennss omudka Ha
Meton . .
o0yuaronleii BEIOOpKe TecTOBOi BhIOOpKe
SVM 3.54% 491 %
MLP 0.25 % 4.58 %
Decision Tree 0.0 % 14.49 %

Kpome o0yuenus moeneit, Oblia peANpUHATA MONBITKA BBISIBUTH
MpU3HAKK OOJIbIIIE BCETO BIUSIONINE Ha onpeaenaeHue cTuis. cnomb-
3yst Metoq SVM, Obu1 mosrydeH cnucok 10 Takux nmpu3HakoB (ymopsi-
JIOYCHBI 110 YOBIBAHUIO CTETICHU BITUSHUS ):

1) PN — K0JI-BO MECTOMMCHHIA;

2) N — K0JI-BO UMEH CYIIL.;

3) PROP — kon-BO MMEH COOCTBEHHBIX;

4) Adv — kon-Bo Hapeuwuii;

5) INT — xon-Bo ad(hrKCOB, BEIpaKAIOUX OOMINHA BOTPOC;

6) PCP_FUT — xon-Bo apukcoB npuyactusi Oyyniero BpeMeHu
(oMOHMMUYHBIX (hopMam OyIyIIero BpeMeHH Ha -blp);
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7) v_chain_len — cpennsist anuHa (Mo BceMy TekcTy) addukcaib-
HOM IEMOYKHU y CYIIL.;

8) V — Ko-BO I1aromos;

9) PRES — xon-Bo Mop(heM HacTOsIIero BpeMeHH;

10) DESID — kon-Bo mopdem “dhopma, Beipaxkaromias 3Ha4eHUE
HamepeHus (ne3uaepaTus)’.

Ha pucynke | mpuBeneHbl 3aBUCUMOCTH TOYHOCTH MOJIEIEH OT
o0beMa JaHHBIX 00yUYCHHUS.

4. 3akaouenue

Takum oOpaszom, pazpaborana rpynmna (GopMaaTbHBIX TpaMMaTH-
YECKUX, CUHTAKCUYECKMX CEMAaHTHYECKHX MOJEJEH, OMUCHIBAIOIINX
SI3BIKOBbIE €IMHUIIBI U UX COBOKYIHOCTH Ha MaTepuaje KOPIYCHBIX
JAaHHBIX; MOJIYYEeHBI MMPEABAPUTEIbHBIE PE3YyJIbTaThl MO pa3paboTKe
METOJIMKH aBTOMAaTHYECKOW KJIACCU(UKANN TaTapCKUX TEKCTOB U3
KOPITYyCHOH KOJUICKIIMY TI0 HaOb0opy MOP(OIOrHYeCKIX MPU3HAKOB.

Ha TtectoBoii BeiOopke Metoasl SVM n MLP nokasanu npumep-
HO OJIMHAKOBOE KOJINYECTBO OMIMOOYHOTO PACIO3HABAHUSA TEKCTOB IO
ctiwsim (4,91% u 4,58% COOTBETCTBEHHO), KOTMYECTBO OMIHOOK MPH
HCIOJIb30BaHUN AepeBa pemeHuil cocrasuin 14,49 %.

Hamu ObL1a mocTaBiieHa Takke 3ajada Mo ONpeeseHUI0 Mpu3Ha-
KOB, B HAUOOJIbILICH CTETIEHN 3HAYUMBIX JJI1 aBTOMAaTHYECKOTO OIpe-
JIeJICHNE CTHIIEBOM MPUHAAJIEKHOCTH TekcTa. Menonb3ys meron SVM,
OBbUT TTOJTy4YeH crUcoK 10 TakuX MPHU3HAKOB.

Baaronapuocth

HccnenoBanne BeIMonHEHO TpH (puHaHCOBOH moanepxke PODU (mpoexr
Ne 15-07-09214).
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VJIK 81733

MULTIFUNCTIONAL MULTILINGUAL INTERNET SERVICE
BASED ON THE MODEL OF THE TURKIC MORPHEME

A. Gatiatullin
Institute of Applied Semiotics
of the Academy of Sciences of Tatarstan Republic
Kazan, Russia
ayrat.gatiatullin@gmail.com

The article describes a multifunctional multilingual Internet service, which
helps to form a resource base for software products aimed to perform computer
processing of Turkic languages, such as machine translation systems, informa-
tion retrieval systems, electronic corpora markup and data extraction systems,
etc. The service can be used as an information and reference system, which
contains almost complete information on the Turkic language units, namely
morphemes, and as a toolbox for turkology researchers. This toolkit can be used
for comparative analysis of the Turkic language units and their proximity on the
corresponding language levels of the Turkic languages.

The development and usage relevance of such a service for the Turkic lan-
guages is caused by the absence of an electronic database with full description
of morphemes for any of the Turkic languages. Other reasons are the lack of
effective research integration and coherence in the developments carried out
by the Turkic language researchers in the field of computer linguistics. Thus,
linguistic models and software modules, which by 70-80 percent are common to
all Turkic languages, become duplicated in practice. This applies to structure and
functionality development of electronic corpora and grammar analyzers, as well
as search engines and machine translation systems.

The core of the multifunctional multilingual Internet service is a structural
and functional model of the Turkic morpheme, which is a pragmatically oriented
structural and functional description of morphological elements. It allows to per-
form complete enumeration of the Turkic morphemes with descriptions of their
characteristics and the situations when they are used at all (namely, phonologi-
cal, morphological, syntactic, and semantic) language levels. The architecture of
the structural and functional model of the Turkic morpheme is also a hierarchical
model consisting of many different submodels.

Keywords: Model of the Turkic morpheme; multifunctional multilingual
Internet service, Turkic languages.
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MHOTI'O®YHKIMOHAJIBHBI MHOT OSI3bIYHBII
WHTEPHET CEPBUC HA BA3E MOJIEJIA TIOPKCKOM
MOP®EMbI

A.P. 'amuamynnun
Hncmumym npukiaouoi cemMuomuku
Axademuu nayx Pecnybnuxu Tamapcman
Kaszanw, Poccus
ayrat.gatiatullin@gmail.com

B crartbe onmmcriBaeTcs MHOTO()YHKIIMOHATIBHBIN MHOTOSI3BIYHEIH VIHTEpHET
CEpBUC, OCHOBHBIMHU 3aJadyaMH KOTOPOTO SIBIIIOTCS () OPMHUPOBAHUE PECypc-
HOM 0a3bl ISl IPOrPAaMMHBIX MPOIYKTOB, OCYIIECTBISIOUIMX KOMIIBIOTEPHYIO
00paboTKy TIOPKCKHX S3BIKOB, TAKMX KaK CHCTEMbl MAalIMHHOTO INEPEBOAA,
MH()OPMaLMOHHO-TIONCKOBBIE CUCTEMBI, CUCTEMBI Pa3METKH JIIEKTPOHHBIX KOp-
ITyCOB, W3BJIECUYCHUS JAHHBIX U JIp. B Habop QyHKIMI cepBHca Takke BXOIAT
poim HH(OPMAIMOHHO-CIIPABOYHON CHCTEMBI, COAEPIKaIeH MPaKTHYECKN OJ-
HYI0 MH(OPMAIHIO O TIOPKCKUX SI3BIKOBBIX €IMHHUIAX — MOpdeMax, U HHCTPY-
MEHTapus IS UCCIIEJOBAHUM YUEHBIX-TIOPKOJIOrOB. JJaHHbIH UHCTPYMEHTapUi
MOJKET OBITh HCIIOIB30BAH JUISI TPOBEIECHUS UCCIIEAOBAaHUH IO CPAaBHUTEIBHOMY
aHaIN3y TIOPKCKHX S3BIKOBBIX €AWHHIL U CTETIEHEeH OJIM30CTH COOTBETCTBYIOIINX
SI3BIKOBBIX YPOBHEH TIOPKCKHUX SI3BIKOB.

AKTyanmsHOCTh pa3padOTKU M WCHOIB30BAHUS ITOAOOHOTO MHOTO(YHKITHO-
HallbHOTO MIHTEpHET cepBuca IS TIOPKCKHX S3bIKOB OIPENEIAETCSI OTCYTCTBHEM
AJIEKTPOHHO# 06a3bl C MOJIHBIM ONKUCAHUEM MOP(EM HHU JUIsl OJTHOTO U3 THOPKCKHX
SI3BIKOB, OTCYTCTBHEM DEalbHOM MHTETpalluil MCCIEJOBAHUI U COTIacOBaHHO-
CTH B pa3pabOTKax, OCYIIECTBISIEMBIX HCCIIEIOBATEIIMU TIOPKCKHX SI3BIKOB B
00J1acT! KOMITBIOTEPHOM JIMHTBUCTUKHU. TakuM 00pa3oM, MpakTUUECKH IPOUC-
XOAUT AyOIMpOBaHUE JTMHTBUCTUYECKUX MOJENIEH M IIPOrPaMMHBIX MOIYyJIEH HX
00paboTkH, B ocHOBe cBoei Ha 70-80 1 6oJiee IPOIICHTOB SBJISIOIINXCS OOITIMH
JUISl BCEX TIOPKCKHX SI3BIKOB, KaK IPH pa3paboTKe CTPYKTYpbI U (QyHKIMOHAIA
3JEKTPOHHBIX KOPIYCOB S3bIKOB, TPAMMAaTHYECKUX aHAJIN3aTOPOB, TaK U MaIlIUH
MIOMCKA U CUCTEM MAIIMHHOIO IepeBoja.

SnpoM MHOTO(YHKIIMOHAILHOTO MHOTOSI3bIYHOTO VIHTEpHET cepBuca sB-
JSETCSl CTPYKTYPHO-(QYHKINOHATBHAS MOJEIb TIOPKCKOW MOpP(hEMBbI, KOTO-
pasi mpeJcTaBiIsieT co00H MparMaTHYecKU-OPUECHTHPOBAHHOE CTPYKTYpPHO-
(YHKIMOHAIILHOE OIMCAHUE 3JIEMEHTOB MOP(OJIOruH U O3BOJISIET OCYIIECTBUTh
TIOJTHYI0 «MHBEHTAPHU3ALUIO» TIOPKCKUX MOP(EM C ONHMCAHUEM XapaKTEPHCTHK
U CUTyalluMil WX NPOSBJICHUS Ha BCEX S3BIKOBBIX YPOBHSX ((OHOJIOTHYECKOM,
MOpP(OIOTHIECKOM, CHHTAaKCHYECKOM, CEMaHTHUECKOM). APXHUTEKTypa caMoi
CTPYKTYPHO-(DYHKITHOHAIBHONW MOJIENN TIOPKCKOW MOpP(hEMBI TakKe MPEACTaB-
J5IeT co00M MepapXUUECKYI0 MOJIEINb, COCTOSIIYO U3 MHOXECTBA MOAMOJIENCH.
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KiroueBblie cioBa: Mosiens TIOpKCKOH MOp(eMbl, MHOTO(YHKITMOHATHHBIH
MHOT0513bIYHBbIN IHTEpHHET cepBUC, TIOPKCKUE SI3BIKU.

1. BeBenenue

[TepcHeKTUBHBIM U aKTyaJIbHBIM HampaBlieHHEM B O00JIaCTH KOM-
MBIOTEPHOM JTUHTBUCTUKY SIBJISIETCS CO3/IaHUE JIMHTBUCTUYECKUX 0a3
JAHHBIX, COJEPKAIINX Pa3IMYHbIe XapaKTEPUCTUKH SI3BIKOBBIX €JTH-
Hu1. Co3nanue Takux 0a3 JaHHBIX Tpejronaraet, 00paboTKy 00Jb-
X 00beMOB (DAaKTHUYECKOTO SI3BIKOBOTO MaTepuaia, U TIyOOKyIo
pa3paboTKy TEOPETHKO-METOOIOTHYECKUX MPUHIIUIIOB, JIEKAIIUX B
OCHOBE TOCTPOCHHS TaKMX Mojeliell maHHbIX. OcoOy0 3HAYNMOCTH
MMEIOT UCCIIEIOBAaHMs, CBSI3aHHbBIE C MIOCTPOCHHEM KOHIENTYaIbHBIX
u GopManbHBIX MOJeNel B TPyIIe TIOPKCKUX SI3bIKOB, HAIPHMED,
pa3IUYHbIE TEXHOJOTHUU COMOCTABUTEIbHO-CPAaBHUTEIHHOTO HCCIIe-
JIOBaHUS TIOPKCKHX SI3BIKOB C MCIIOJIB30BAaHUEM MOJENEH TIOPKCKUX
Mopdem.

B crarbe onmceiBaeTCs KOMIUIEKCHBIH MOAXO, B KOTOPOM aKTHB-
HBIE U MMACCUBHbBIE JIMHI'BUCTUYECKHE PECYPCHI Ul TIOPKCKUX S3bIKOB
OOBEAMHSIOTCS BMECTE B €IWHBIH MHOTO()YHKIIMOHAIBHBIN CEpBHC.
[TaccuBHBIE — 3TO MUHTBUCTHYECKUE 0a3bl JAaHHBIX, a AKTHBHBIE TO
IpOrpaMMHBIE MOAYJIU A7 paboT ¢ 3TUMU 0azamu gaHHbIX. C OTHOM
CTOpPOHBI, 3T MPOTPAMMHBIE MOAYJIH HCHOIB3YIOT MH(POPMALUIO,
IpeACTaBICHHYIO B 0a3e JaHHBIX Ul CBOCH paboTHI, a C APyroi caMu
CIIy’)KaT JajbHeHIeMy HalOJHEHHWIO JHHTBUCTHYECKOH 0asbl JaH-
HBIX.

AKTyallbHOCTh Pa3pabOTKU M HMCIIOIB30BAaHUS MMOJ0OHOTO MHOTO-
¢byHKIIMOHATBHOTO MIHTEpHET cepBHca sl TIOPKCKUX SI3BIKOB OTIpeie-
JSIETCS CIEeIYIOUMMU (aKTOpaMH:

— HE UMEETCs NEKTPOHHOM 0a3bl C MOJHBIM ONMUCAHUEM MOp(eM
HU JIJIs1 OJTHOTO U3 TIOPKCKUX SI3BIKOB;

— OTCYTCTBYET peajibHasi MHTETpalHs HCCIEI0BaHUN U COTJIAco-
BaHHOCTb B Pa3pabOTKax, OCYIIECTBISIEMBIX HCCIIEAOBATEISIMU TIOPK-
CKHX SI3BIKOB B 00J1aCTH KOMITBIOTEPHOW JINHTBUCTUKH;

— MPaKTHYECKHU MPOUCXOAUT TyOIMPOBaHUE TMHTBUCTUYECKHX MO-
Jieniell ¥ MporpaMMHBIX MOAyJel uX oO0pabOTKH, B OCHOBE CBOEH Ha
70—80 u GoJnee MPOIEHTOB SABISIOIIUXCS OOIIKUMU JJ1s1 BCEX TIOPKCKUX
SI3BIKOB, KaK MPH pa3paboTKe CTPYKTYPHl M (YHKIMOHAJIA SJIEKTPOH-
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HBIX KOPITYCOB SI3bIKOB, FPAMMaTHYCCKHX aHAIM3aTOPOB, TaK U MAITUH
MOMCKA ¥ CUCTEM MAIlIMHHOTO nepeBoja. O4eBUIHO, IPEOI0ICHUE Ta-
KOT'0 AyOJIMpOBaHUs, 00hETUHECHUE YCHUITHIA HA COBMECTHBIX pa3padboT-
Kax ¥ JJa)ke 00MeH IMpOrpaMMHBIMUA MOJTyJISIMHU TIO3BOJISIT COKOHOMUTD
(MHAHCHI, HATIPABHUTh YCWIINS CIICITUAIMCTOB HAa HEpEIICHHbBIE PO0JIe-
MBI M JIOCTUYb OOIIET0 IPOPHIBA B 00JIACTU CO3AaHUSI TEXHOIOTHI 115
00pabOTKH TIOPKCKHX SI3BIKOB, M JIaXKE CO3/1aBaTh HOBHIE TEXHOJIOTHH
00paboTku mH(POPMAIIMK HAa OCHOBE JIEKCHKO-TPAMMATHYECKHX OCO-
OCHHOCTEH TIOPKCKHX SI3bIKOB;

— TEXHOJIOTHYECKUM SAPOM JIAaHHOTO MHOTO()YHKIIMOHAIBHOTO Cep-
BHCA SBIISICTCS MOJIENb TFOPKCKON MOP(EMBI, HCIIOIb30BaHHE KOTOPOI
00yCIIOBIIEHO MCKIIOUYNUTEIHHOW 3HAYUMOCTHIO MOP(OIOTHIECKOTO
SI3BIKOBOTO YPOBHS MPU 00paOOTKE €CTECTBEHHO-SI3BIKOBBIX TEKCTOB.
Oco0eHHO 3TO aKTyaJbHO JUIS S3BIKOB arrIFOTUHATUBHOTO TUMA ¢ 00-
ratoii Mop(osorueii, K KOTOPHIM OTHOCSITCSI BCE SI3BIKH TIOPKCKOTO
CEeMelCTBa.

B Hacrosiiee BpeMs JaHHBINH CEPBUC HAXOIUTCS HA CTAIMH PEaIv-
3aIliy, B pe3yJIbTaTe 4ero OH JIOJDKEH CTaTh PECYPCHOM 0a30it 1yis npo-
TPaMMHBIX MPOYKTOB, OCYIIECTBIISIOMINX KOMITBIOTEPHYIO 00paboTKy
TIOPKCKHUX SI3BIKOB (CHCTEM MAaIIMHHOTO TIepeBO/1a, MHPOPMAIMOHHO-
MOMCKOBBIX CUCTEM, CUCTEMBI Pa3METKH 3JICKTPOHHBIX KOPITYCOB, M3-
BJICUCHHS JAHHBIX U JIp.); HHPOPMALUOHHO-CIIPABOYHON CHCTEMOH,
coJepKaleil MPaKTHIeCKH MOJTHYI0 MHPOPMALIUIO O TIOPKCKUX SI3bI-
KOBBIX €IMHHIAX — MopdemMax; HHCTPYMEHTapHeM JUIsl HCCIeIoBa-
HUI yYEHBIX-TIOPKOJIOTOB, B YaCTHOCTH, JIJISl CPABHUTEIILHOTO aHAJIH3a
TIOPKCKHUX SI3BIKOBBIX SIUHHUI] U CTETICHU OJIM30CTH PA3IMYHBIX SI3BIKO-
BBIX YPOBHEH TIOPKCKHUX SI3bIKOB.

[Tpu 3TOM, TOT CEPBUC TAKKE TOJHKEH BKIFOUATh MOJTYJIH, KaK IS
PYYHOTO, TaK ¥ aBTOMaTHYECKOTO (TI0JyaBTOMaTHYEeCKOT0) HAIOJIHEe-
HUsl 0a3bl JaHHBIX. AHAJIOTOM TaKHX CHUCTEM MOXHO CUUTATh IMPO-
rpaMMBbl MAlIMHHOTO TEPEBO/Ia HAKOMUTEIHFHOTO TUTIA, KoTia HH(Op-
MaIysi, rmojrygaeMasi B mporecce paOdoThl, CIIyKUT JIJIS TabHEUIIEeTo
yIIy4IICHUs] Ka4eCcTBa PadOThI TPOrPAMMHBIX MOJTYJICH.

2. ApxurtekTypa MHOro()YHKIIMOHAJIBLHOTO UHTEepHET cepBHca

OO6mast apxuTeKTypa MHOTO(QYHKIMOHAIBHOTO MHOTOS3BIYHOTO
cepBHca mpeacTaBieHa Ha puc.l. Ha 3Tom pucyHke moka3aHo, 4TO
SIPOM 3TOTO MHOTO(QYHKIIMOHAJIBHOIO MHOTOS3bIYHOrO MHTEpHET
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CepBHUCa ABISETCS CTPYKTYPHO-(YHKIMOHAIbHAS MOJENb TIOPKCKOM
mopdemsl (Puc.1.), koTopas mpencrarisier co00i MparMaTHYeCKH-
OPUEHTHPOBAHHOE CTPYKTYPHO-(PYHKIIMOHAIHLHOE OMMCAHHE HJIEMEH-
TOB MOP(OJIOTHH U TO3BOJISIET OCYIIECTBUTH MOJHYIO «HHBEHTAPH-
3alMI0» TIOPKCKUX MOp(eM ¢ onmucaHueM XapaKTEepPUCTUK M CHTya-
Ui MX MPOSIBICHUS HAa BCEX SI3BIKOBBIX YPOBHSX ((hOHOIOTHUECKOM,
MOP(]OJIOrHIeCKOM, CHHTaKCHUECKOM, ceManTnieckoM )(CyneliMaHoB,
latuarymnnun, 2003).

B cBoto o4epenp apXuTeKTypa caMoil CTPYKTYPHO-(pYHKITMOHATb-
HOW MOJENH TIOPKCKOW MOp(EMbI IpeCTaBIseT COO0N nepapxuye-
CKYI0 MOJIEJb, COCTOSIIYIO U3 MHOKecTBa noamozeneit (Puc.2).

MHoro(QyHKITMOHAIBHBIA MHOTOSI3BIYHBIN MHTEpHET cepBUC cO-
JepKUT LeNblid Habop MPOrpaMMHBIX MOJYJEeH Uil KOMIBIOTEPHOH
00pabOTKM TIOPKCKHX SI3BIKOB, PEAIN30BAHHBIX C MCIIOJIB30BAaHUEM
MoJien MophemM: MOphOTOTHIECKUN aHAIN3aTOP, PaCIIMPEHHBIN MOp-
(OTOTHYECKUI aHATTU3ATOP C AaHATUTHYECKUMH (POpPMaMU, CEMAaHTHUKO-
CHUHTAaKCUYECKHI aHAIN3aTop, MOJCUCTEMY CPaBHUTEIBHOTO aHAIIN3a
OJM30CTH TIOPKCKUX SI3BIKOB, CHCTEMY MAIIMHHOTO TEPEBOAA MEKITY
TIOPKCKHMU SI3BIKaMH, CTIEJUTICKKEP.

PaccMoTpuM OCHOBHBIE MPOrpaMMHBIE MOJYJIM CEPBHCA, IPEACT-
BJICHHBIC Ha puC.1.

Monynb aAMUHUCTPUpPOBaHHS. MOayIIb aIMUHUCTPHPOBAHUS 00e-
CIIEYUBAET Cienyromue GyHKINU:

— MPEAOCTaBJICHUE NPaB JOCTYIA TOJIb30BaTEIsIM CEPBHCA U KOH-
TpoJIb 3a ucnonb3oBanueM 0a3el naHubIX (B]1). [IpaBa noctyna npemo-
CTaBJISIET aAMUHUCTPATOP CUCTEMBI. [lob30BaTensIM CUCTEMBI IIPEao-
CTaBIISICTCSI OJIMH M3 PEKUMOB pabOTHI ¢ 0a30i JaHHBIX: MMPOCMOTPA,
pEeNaKTUPOBAHUS WU aIMUHUCTPUPOBAHUSA. DKCIIEPTaM-IIMHTBHCTAM
MPEIOCTABISIETCS TOCTYN JJIsi pEAaKTUPOBAHUS HH(OPMAIIH TOJIBKO
OIIPE/ICTICHHBIX S3BIKOB WA KaTETOPUH.

— BeJICHHE )KypHaJIa CHCTEMBI JUIS KOHTPOJIst (MOHUTOPUHT U (PHK-
calusi) M3MEHEeHU, BHOCUMBIX B 023y JaHHBIX ¥ BO3MOXKHOCTb PAa3HBIX
PEKUMOB BOCCTAHOBJICHHUS B CITydae HEOOXOMMOCTH.

— BO3MOYKHOCTb OOPaTHOM CBS3M C pa3pabOTUYNKAMH CepBHCca. JTa
(GyHKIMS BaKHA, €CJIM B CEPBUCE HE PeaM30BaHbl Kakue-110o mapa-
METpBI, HEOOXOAUMBIE C TOYKHU 3PEHUS MOJIb30BATENEH - TMHIBHCTOB-
IKCITIEPTOB.

MOQYJ’IB 3aroJiHeHUs ba3bl JaHHbIX. 10T MOAYJIb MMPEAOCTABIIAACT
BO3MOKHOCTB JIMHI'BUCTaM-3KCIIEpTaM IIPOU3BOAUTD 3aII0JIHCHUC 6a3bl
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JAHHBIX B OHJANH pEeXHUME, OCYILECTBIIET IPOBEPKY LETOCTHOCTH
U KOPPEKTHOCTH 3alojHeHus 0a3bl JaHHbIX. Kaxaplil monb3oBarenb
OyZeT 3anoJHSTh JaHHBIE, BOWS B CUCTEMY C TIOMOIIBIO CBOETO aKKa-
YHTa, IO3TOMY OYJIET BO3MOYKHO OTCIIEKUBATH H3MEHEHUS], BHOCUMBIE
Ka)KIbIM I10JIB30BATENIEM.

Basa laHHBIX MOJIENH MOpheM IlporpamMMHBIe
MOJLY I

baza Momyns anmu-

JIAHHBIX HUCTpUPOBaHUS

CemaHTu-
YECKHit

si3p1Ka Ly

610K Monyss
baza sanonHerns bJ{
JIAHHBIX basa W
sa3bika Ly KOHLeI CnipaBouHblii E
TOB
MO b B
Basa / R
JIQHHBIX Moy TMHTBO- "
A3bIKa L baza CTaTUCTHYECKOTO H
3
cHTya- CpaBHEHHUS T
LIMOHH * OIN30CTH SI3BIKOB » e
bIX p
(peiimo ¢
e
i
C

baza
JIQHHBIX Monys

3apocoB K Oase
JIAHHBIX

a3bIka Ly

Monyns
MOP(OIOrHYECKO
ro aHaumM3a

Monyns
CEMaHTHUKO-
CHHTAaKCHU4YECKOro
ananmsa

Monys
MAaIIUHHOIO
nepeBosa

Puc. 1. Apxurextypa MHOTO()YHKIIMOHAJILHOTO CEPBHCA

Mogpynb crpaBouHoit cucteMsl (MCC). Moayiib cripaBouHOM cu-
CTEMBI TIPEIOCTABIISIET MOJIb30BATENI0 HH(POPMALIUIO C OITUCAHUEM BO3-
MOKHOCTEH cepBHCa U 0COOEHHOCTEH OMUCAHMS S3BIKOBBIX €IMHUIIL.
Omnucanue mapaMeTpoB S3bIKOBBIX €IUHMII, MPEJICTABICHHOE B MO-
JIeTIH, SIBIISICTCS IParMaTHYECKH-OPUCHTUPOBAHHBIM (B COOTBETCTBUHU
C pelraeMbIMH 3aJladyaMi) M HE BCErJla COBMAJAaeT ¢ OOIMICTIPHHATHIM
ONHMCaHUEM B aKaJ[EMHUYECKHX I'paMMaTHKaX 1O TIOPKCKUM S3BIKAM.
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MCC Bxirovaet TabIUIly COOTBETCTBUSI 0003HAUCHUH (HA3BaHMI Ma-
pameTpoB, TATOB U Jp.)

Moynb 3ampocoB k 6a3e AaHHBIX. MOyJb 3apocoB K 0ase IaH-
HBIX TTO3BOJIACT MOy4aTh HH(POPMAIIUIO O PAa3HBIX CBOWCTBAX TIOPK-
ckux Mopdem. B yactHocTH, MHOpMaIus 0 CBOMCTBaX CHHOHUMUM,
OMOHHMMMH, AHTOHUMUU MOp(EM He MpeAcTaBisiercs B 6a3e JaHHbBIX
B SIBHOM BHJE, a BBIAETCS KaK Pe3ysbTaT pa3sHBIX 3alpoOCcOB K 0ase
JNaHHBIX. Tak OMOHUMHS MEXIy MOpheMaMu MOXKET OBITh Pa3HOTO
BUJA: NOJIHAs!, KOTJa OMOHMMMYHBI BCE aJUIOMOP(BI MOPpEMBI WIH
YacTUYHAas, KOT/1a OMOHUMHUYHBI TOJIBKO HEKOTOpbIEe asioMop¢sl. Mo-
XKET OBITh OMOHHMHS MEXITy MOp(eMaMH OJHOTO SI3bIKA, a MOXKET
OBITh OMOHUMHS MEXIYy MOppEeMaMH Pa3HbIX S3BIKOB. AHAJIOTHYHO
€CTb pa3Hble (POPMbI CHHOHUMUM U aHTOHUMHUU. Best aTa nHpopmanus
MOJKET OBITh IPECTABIIECHA C TOMOILBIO Pa3HBIX MAPAMETPOB 3ampoca
K 0a3e 1aHHBIX.

Moynb JTMHTBO-CTATHCTUYECKOTO CPABHEHUS OJIM30CTH S3BIKOB.
Moaynb cpaBHUTENBHOTO aHAJIN3a OJM30CTHU A3BIKOB M103BOJIET CIie-
LUAJIMCTaM B 007acTH MOP(OJIOTHUECKOM TUIIOJIOTHH 3aHUMAThCS BO-
MPOCaMH CPaBHUTEIILHOTO aHAIN3a, I/I€ B KAUECTBE MPEeIMeETa CpaBHe-
HUSI MOJKHO BBIOPaTh, HANIpUMEpP, CPAaBHEHUE TPaMMaTHIECKUX KaTero-
pHil B pa3aMuHBIX S3bIKaX, OMPEIEIEHUE CIIOCOOOB BBIPAKEHUS IPaM-
MaTHYECKUX KaTeropuil, yCTAHOBJICHWE CUHOHUMHYHBIX OTHOILEHHI
adGUKCATBHBIX MOP(PEM H CIYIKESOHBIX CIIOB (ITOCIICIIOTOB, YACTHUI] U
BCITOMOTaTEJIBHBIX TJIAaTr0JIOB) U JIP.

OCHOBHBIMM €IMHUIIAMH U3MEPEHUsI B MOP(HOIOrHYECKOH TUIIO-
jorun ciyxatr moppemsl. Ciocod mpencraBieHus MHPOpMaLUU B
Moz MopheM TMO3BOJISIET TPOBOIUTH JTUHIBO-CTATHCTUYECKHUE HC-
CJICZIOBAHUS /ISl ONIPEICIICHUS PA3HBIX THITOB OJM30CTH SI3BIKOB: MOP-
(honornueckon, CAHTAKCUIECKOM, JIEKCUIECKOM.

Monayabs Mopdonoruyeckoro ananuza. Moxyie MOpOIOrHYECKO-
T'O aHaJIM3a MMO3BOJISIET MPOU3BOANUTH MOP(OIOTHIECKHIA aHATIN3, KaK B
paMkax cioBoOpM, TaK U PACIIMPEHHBII MOP(OIOTHUECKHi aHaIN3
C aHHOTUPOBAHUEM AHATUTHUYECKUX (OpM. DTOT MOJIYJIb UCHOJb3Y-
€TCsl MOAYJISIMA CEMaHTHKO-CUHTAaKCHYECKOT0 aHAJIN3a U MAIIMHHOTO
MEePeBOIa MEX Ty TIOPKCKUMHU SI3BIKAMHU.

Moysib CEeMaHTHKO-CHHTAKCHYECKOTO aHamm3a. Moaynb cemMaH-
TUKO-CUHTAKCHUYECKOT0 aHAJIN3a MPOU3BOIUT aHAINU3 MPOCTBIX Mpe.-
JIO’KEHHUH TIOPKCKUX SI3BIKOB, IPECTABIASA UX B BUJE CUTYallUOHHOTO
¢peiima. [TomyuenHsie TakuM 00pa3oM CUTyallMOHHBIE (PPEUMBI MOYKHO




204 CEKILUA 3

HCIOJIb30BATh B CUCTEMAX MALIMHHOTO NEPEBO/Ia, B MHPOPMALIMOHHO-
MOMCKOBBIX CHCTEMax U JIp.

MoayJsib MAITMHHOTO IE€peBoJIa. MOlyJlb MAILIMHHOTO MEPEBOA
MPECTaBIISIET COOOH MporpamMMy ISt OCYIIECTBICHHUS MAITUHHOTO TTe-
peBoJia MeX/1y TIOPKCKUMHU SI3bIKaMHU, HUH(OPMAIHsI O KOTOPBIX 3a110JI-
HeHa B MoJienu Mopdem. [Iporpamma padotaer Ha ocHoBe Rule Based
MOJIX07a M1 OCHOBHBIMH KOMITOHEHTaMH 3TOTO MOJYJIS SIBJISTFOTCSI MO-
Ty MOP(OITOTHIECKOT0 W CEMaHTHKO-CHHTAKCHYECKOTO aHaIn3a,
npejcTaBleHHbIX B 3ToM cepBuce (Gatiatullin, Bashirov, 2017).

Bce Momynu B mporpaMMe B3auMOCBSI3aHBI MEXy COOOM M HcC-
MOJIE3YIOT WH(OPMAIIHIO, TPEACTABICHHYIO B €JMHON 0a3e JTaHHBIX.
PaccmoTrpum cTpykTypy 6a3bl TaHHBIX MHOTO()YHKIIMOHATIHHOTO MHO-
rosi3bl4HOro MHTEpHEeT cepBuca.

3. CTpykTypa 6a3bl JaHHBIX MO

basza manHbIX Monenu MOop(deM COCTOUT U3 CIEAYIOUIMX KOMIIO-
HEHTOB:

1. CemanTuyeckuii GJIOK.

2. baza nuagentuukatopoB (TIroB)

3. Basbl S3BIKOBBIX €AWHUIL AJIST KaXKI0TO TIOPKCKOTO sA3bIKa Li.

baza 1oroB u cemanTH4yeckuii 010K 00pa3yIoT A3IKOHE3aBUCUMBIE
OJIOKH, KOTOpBIE SABISAIOTCS OOIIMMHU JUISl BCEX TIOPKCKHUX SI3BIKOB H
CITy’KaT sl CBSI3U MEXIy co00i 0a3 JaHHBIX KaXIOTo M3 TIOPKCKHUX
SI3BIKOB.

baza unentudukatopoB (TIroB) mpeacTaBiser coboi 6a3zy TIroB
pa3HOro ypoBHs: MOP(OIOrHYECKUX, CHHTAKCUUYECKUX, CEMaHTHYe-
ckux. Co3anue eInHON CHUCTEMBI MHACHTU(PHUKATOPOB (TATOB) SB-
nsiercs 3agadeit cemunapa UniTurk, Takum 06pa3oM 3TOT HHCTPYMEHT
MO3BOJIUT aBTOMAaTU3UPOBATh pabOTy y4acTHUKOB ceMuHapa. [lomy-
YyeHHas 0a3a TAroB MOXKET CTaTh €AMHOIN 0a30if A TIOPKCKHUX 3JIeK-
TPOHHBIX KOPITYyCOB.

CemanTtnueckuii 010K COCTOUT U3 0a3bl KOHLIENTOB U 0a3bI CUTYa-
IUOHHBIX (ppeiimoB. ba3a KoHIIENTOB NpeacTaBisieT co0oi Te3aypyc,
B KOTOPOM KOHIIETITHI CBSI3aHbI MEXIY COOON CEeMaHTHUYECKHUMH OT-
HomeHussMU. OCHOBHOE Ipe/iHa3HaueHue 0a3bl KOHIIENTOB B JIaH-
HOM IpOrpaMMe — 3TO BBICTPaWBAaHHE CUCTEMBI B3aUMOCBS3EH MEKIY
KOpHEBBIMU MOp(heMaMu pa3HbIX A3bIKOB. ba3a cutyaunoHHsIx ¢peii-
MOB NpeJHa3HAYeHa B MEPBYIO O4epeb JUIs MPEACTaBICHUs 3Haye-
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Huii adukcaabHbIX MOpdeM u cnyxkeOHbIX cioB (CyneliMaHoB U JIp,
2013).

baza s3bIKOBBIX €TUHHUIL JUI Ka)KIO0Tr0 TIOPKCKOT'O S3bIKa COCTOUT
n3 6a3bl caMMX S3BIKOBBIX €IMHUIl M 0a3bl MPABUI COUYETAHMS ITHX
SA3BIKOBBIX eIuHHIL. ba3oBoil exuHuIel 31eck sBisercs Mopdema.
Kpome Mopdemsbl B 6a3e JaHHBIX IPECTaBIEHB! 3bIKOBbIE €IMHULIB,
oOpazyeMsle IyTeM codeTaHHus MOp(eM C NCTIOIb30BaHUEM KOMILICK-
ca npaBmi. baza mopdem npencrasnser coboit 6azy mophem ABYx
BUJIOB: KOPHEBBIX U a(PHKCATHHBIX.

OO0mas cTpykTypa 6a3bl JaHHBIX MOJEIIH NIPEJCTaBIeHa Ha puc. 2.

ba3a nauueix mojenu Mopdem

Basa taros Baza naHHBIX s3b1Ka L; Cemantu-
1 4eCKHit OJI0K

1 Tlpasuna
|  coueranus
SI3BIKOBBIX

CuHrax
-cuyec-

KHE
TArn

Mop-

(oo-

Tiyec-
Kue
TIrn

Basa Basa
KOPHEBBIX KOHLIENTOB
Mophem (Tesaypyc:k
OHILIENTHI-
0OBEKTBI,
KOHIIEMThI-
3HAYCHHS,
IIpaBuna KOHLIENThI-
coyeTaHust Henexcuy CHTYaLUn
aomopd €CKHe
0B MopdeMb

TIpasuna
coucTanust
2-r0 ypOBHS

Jlekcnuec
Kue
Mophembl

baza a¢-
(ukcans
HBIX baza
Mopdem CHTya-
LIMOHHBIX
(bpeiimoB

TIpasuna 1
Kknaccud 1
H-Kalluy 1
1
|

Ceman-
THYEC-

TOru

Puc.2. Ctpykrypa 6a36I TaHHBIX MOJEITH

baza mpaBwI COCTOUT W3 MpaBWIJI COYETAHUS PA3HOTO YPOBHS U
MIPaBUII KIACCU(PHUKALIUH.

[TpumepoM npaBuIl KJIacCU(PHUKALUY SBISIOTCS MPaBHia, MO KOTO-
peIM astoMopdbl 00BEANHSIOTCS B MOp(EMBI, Tak KakK, Mopdema 3T0
a0CTpaKTHBIN KIIacC, COCTOSIINA U3 TPYIIBI AJUIOMOP(OB € OOIMMH
IpU3HAKaMH. DTOT KJIACC MOXKET COCTOSITh M U3 OJTHOTO ajuiioMopda.

[IpaBuna couetanust B 6a3e AaHHBIX JENATCS Ha MpaBUIa COYeTa-
HUS pa3HbIX THIIOB!
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— [IpaBWJIa COYETaHus |-To THIIAa — COUeTaHHs AJUIOMOP(OB B OHON
cioBoopMe, KOTOpbIE AESATCS Ha MpaBUia COYETaHUs auIoMOpP(OB
JIBYX BUJIOB: COYETAHUS ABYX aQPUKCAITBHBIX aITIOMOP(HOB U coueTa-
HUSI KOPHEBOTO ¥ ad(PUKCATBHOTO ajioMopda;

— IpaBWJIa COYETaHUs YPOBHS 2 TUIA — COYETaHUS aTIOMOP(OB B
aHATUTHYECKUX (hopMax;

— [IPaBUJIa COUETAHUS 3-TO YPOBHS — COUETAHUS CIIOBO(QOPM B CIIO-
BOCOUYETAHUSX, I7I€ KaKAask CI0OBOGOpMA MPECTaBIIET cO00H KOMOU-
HaIMIO U3 KOPHEBBIX U ad(PUKCAITBHBIX MOPQEM.

4. 3akjarouenue

B craThe maHO KOHIIENTyaJ bHOE ONMHCAHUE MHOTO(YHKIIMOHAIb-
HOT'O MHOTOS3bIYHOT0 MIHTEpHET cepBHca, KOTOPBIH B HACTOSIILIEE Bpe-
Msl HaXOJHUTCA B COCTOSHUU pa3paboTku. MeT mpoiecc yTouHEHHS
CTPYKTYPBbI, CO3/1aHUs HHPOPMAIIMOHHO-TIPOTPAMMHOM 00OJIOUKH H
3aroJiHeHus 0a3bl JAHHBIX JUI Pa3HBIX TIOPKCKHUX S3BIKOB. TOT daxr,
YTO JaHHas MporpaMma npesicrasiser coboil IHTepHer cepBuc, mo-
3BOJISIET y>K€ Ha CTaauM pa3pabOTKH pa3HbIM KOJUIEKTHBaM, paboTa-
IOIUM B cepe KOMIBIOTEPHOH 00pabOTKH TIOPKCKHX SI3BIKOB TOJ-
KITIOYAThCsl K TIPOIIECCy 3aIOTHEHUSI MHOTOSI3BIYHOM 0a3bl JAHHBIX H
y4acTBOBATh B YTOUHEHHUH, KAK CAMOM CTPYKTYpHO-()YHKIIMOHAIBHOM
MOJIENIH, TaK U 0a3bl JaHHBIX, C YUETOM SI3BIKOBBIX 0COOEHHOCTEH pas-
HBIX TIOPKCKHX SI3bIKOB.

BecbMa KOHCTPYKTUBHBIM U TPOYKTHBHBIM IPEICTABIISIETCS MC-
H0JIb30BaHUE JAHHOM MHOTO()YHKLIMOHAIBHON U MHOTOS3BIYHON MO-
JIeN TIOPKCKUX MOp(eM B KauecTBE OJAHOTO U3 IEHTPAIbHBIX, SAep-
HBIX, MOAYJICH B €IMHOM BEO-TTOpTAIC AJIs1 TIOPKCKUX S3bIKOB. JlaHHBIH
MIPOEKT JOJDKEH MOCTYKUTh HHTETPALMU YCHIIMHA YYSHBIX-TIOPKOJIOTOB
JUIS pacllupeHus 0a3bl JaHHBIX OMUCAHUSMM PA3IUYHBIX TIOPKCKUX
SI3BIKOB, YTO 00ecneduT 3¢ (HEeKTUBHOE HCIIOJIb30BaHHE MHOTO(YHKIIN-
OHAJBHOTO MHOTOSI3BIYHOTO MIHTEpHET cepBUCa B Ka4eCTBE TEXHOJIO-
TMYECKOTO MHCTPYMEHTApHsl B CHCTEMaX KOMIBIOTEPHOH 00pabOTKH
TIOPKCKUX S3bIKOB.
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VJIK 81°33

THE USE OF STATISTICAL METHODS IN DESIGN OF
CYRILLIC-LATIN CONVERTER FOR TATAR LANGUAGE

A. Danilov', T. Ilyasov’
'Kazan Federal University. Kazan, Russia
’BARS Group, Kazan, Russia
tukai@yandex.ru

The relevance of the study is conditioned by the need of computer program
development which allow to transliterate texts from Cyrillic graphics during the
operation in non-Russian systems. During transliteration a text written with the
use of a particular alphabet, is presented by the alphabet of another system. The
correspondence of only two alphabet letters is usually taken into account. However,
during the transliteration of living languages they try to take into account the
sound aspect in order not to detach a word from its livesounding form. Thus, they
transliterate not an alphabet, but the graphics adopted in this language system.
Modern Tatar language has Cyrillic graphics. In this regard, the article shows the
process of software development, which allows you to convert a text written in Tatar
language using Cyrillic symbols into the Latin symbols. The principle of conversion
is proposed, based on etymology. Original Tatar words are proposed to convert
according to phonetic principle, and the borrowed words are proposed to convert
according to transliteration rules. In order to determine the origin of a Tatar word it
is proposed to use the following algorithms: digram analysis, combined analysis and
search. An algorithmic model of conversion was developed. The software designed
by the authors allows to transliterate native Tatar words nowadays.

Keywords: transliteration, Cyrillic, Latin, converter, Tatar, Russian.

CTATUCTHYECKHUE METO/IbI B PABPABOTKE KOHBEPTEPA
KAPWIJIMYECKOU I'PA®UKHA HA TJATUHCKYIO
JJIAA TATAPCKOI'O SA3BIKA

A.B. Tanunoé’, T.A. Hnvacoe?
! Kasancxuit @edepanvhoiii Yuusepcumem, Kazanw, Poccus
2Bapc I'pyn, Kazanw, Poccus
tukai@yandex.ru

B crartbe paccMaTpHBarOTCs aCIEKTh KOHBEPTAIMN KUPHILUTHYECKON IpaduKu
Ha JIATUHCKYIO TpaduKy IJIsI TATAPCKOTO A3bIKA. ABTOPHI M3Y4alOT IIPUMEHEHHUE
Pa3IUYHBIX CTATUCTUYECKHX METOJIOB, HEOOXOAMMBIX AJIsi padOThI KOHBEpTEpa
1 aHAJIM3HUPYIOT CKOPOCTh M TOYHOCTH pabOTHI ajrOpuTMOB KOHBEpTaIMu. bbut
TIOCTPOEH aJITOPUTM M pa3pabOTaHbl MPOTpPaMMHBIE MOJTYJIH, TTO3BOJISIOIINE TIpe-
00pa30BBIBaTh COOOIICHNS, HAITICAHHBIC B TATAPCKON KUPHIUIMILIE HA TaTAPCKYIO
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natuHULy. B paboTte paccMOTpeHs! 1 pa3paboTaHbl IPOTPAMMHBIE HHCTPYMEHTHI,
OCHOBAHHBIE Ha CTATHCTHYECKON 00pabOTKE JIMHIBUCTUYECKHUX JaHHBIX: KOMOU-
HUPOBAHHBIA OUTPaMMHBII aHaNn3, HauBHas OaiiecoBcKast KiacCu(pUKaIys 1 Mo-
HCK Ha OCHOBE IpsIMOTO repebopa. Kaxplil 13 3THX alrOPUTMOB HCIIOIb3YETCS
UL OTIpeJieTIeHHs] STUMOJIOTHH CJI0Ba, OT KOTOPOT'O 3aBUCUT IIPUMEHEHHE Opeie-
JICHHBIX TPaBUJI KOHBEPTAIlMU C KUPWJUIULIBI Ha JIATUHUILYY. Pe3ynpTaToM nccie-
JIOBaHMS SBISIETCS pa3pabOTaHHBIN MPOrpaMMHBIN MPOIYKT, KOTOPBIH CIIOCOOEH
MIPOBOJUTH MPOIIECC KOHBEPTALMH KMPHUIINIECKOH rpaUKy Ha JIATHHCKYIO IS
TaTapcKoro s3bIka. B manpHelieM aBTOpaMH IJIaHUPYETCSl YCOBEPIIEHCTBOBATh
MIPOrPaMMHBIN MTPOLYKT U UCIIOIB30BaTh B 00Pa30BaTEIbHON JIEATEIBHOCTH.

KiroueBnlie ciioBa: KOHBEpTEp, KUPMLINLA, JaTuHUNA, HanBHeI baitecos-
cknii Kimaccudukarop.

1. BeBenenue

ITuCbMEHHOCTD — 3TO OJHO U3 CPEJICTB KOMMYHUKALMU YEJIOBEKA.
[ToTpeOHOCTH B OOLIIEHUN HA PACCTOSHUM MPHUBEJIA K BOSHUKHOBEHHIO
MUCbMEHHOCTH, OHA PaCIIUpHUIIa KPYT OOLICHUS U 00beANHIIIA JIF0IeH
HE TOJIBKO B IIPOCTPAHCTBE, HO U BO BpeMeHU. M300peTeHne nucbMeH-
HOCTH NPUBEIIO K MH()OPMAIMOHHOW PEBOJIONNH, Oy1aro1apsi KOTOPOi
MOSIBUWINCH HOBBIE BO3MOXKHOCTH Il 0OMEHa M mepenadyn uHpopma-
Uy YMeHHe nucarh, Kak 1 YMEHHE YUTaTh, BISETCA OJHUM U3 He-
00X0oAMMBIX ycioBui 00ydeHus. HecMoTpsl Ha MOsIBIEHHE COBPEMEH-
HBIX TE€XHOJIOTUH Nepesjaun JaHHbIX, IMCbMEHHAss KOMMYHHKALHs He
yTpaTHjia CBOEIr0 3Ha4€HUs U B HAIlIU JHU.

3a CBOIO MCTOPUIO Pa3BUTHUS TaTapCKHUM A3bIK HECKOJBKO pa3 Me-
HSJ1 CBOXO MUCBbMEHHOCTh. Jlo 1927 roaa ucnonp30Banocs apadckoe
nuceMo, ¢ 1927 mo 1939 ronma npumMeHsiachk JaTHHCKas rpaduka, ¢
1939 no Hacrosmiee Bpemst ynorpeOisieTcss Kupruinia. B Tpuanareie
rozbl 20-0oro Beka nocie npuHATHS andaBuTta «IHamud» MHOTHE KHU-
r'v OBbLIM IepernevyaTaHbl ¢ UCHOIb30BaHUEM JATUHULBL. 110 MHEHMIO
B.I'. XakoBa (XakoB B.I'., 1993), npakTuka Tex JeT mokasaja, 4To
UCTIONIb30BaHKUE JIATUHCKOW IpadMKH JJIsl TaTapCKOM MUCHhMEHHOCTH
MO3BOJIMJIO OOJIETYUTh YCBOEHUE EBPONENCKUX A3BIKOB, BO3MOKHOCTb
YTEHUS KHUT, HAIIUCAHHBIX HA TIOPKCKHUX S3bIKaX.

CoBpemenHas PecryOmnvika TatapcTaH sBiasieTcss MHOIOHALIMOHAb-
HBIM pernoHoM Poccuiickoit Denepanuu, rae NpoKUBaIOT MPEACTa-
BUTENIM Pa3IMYHBIX HAL[MOHAIBHOCTEW M KYJIbTYp, 110 AaHHBIM Bce-
poccuiickoii nepenucu Hacenenus 2010 roga, GOTBIIMHCTBO Hacele-
nust PecyOnuku Tataperan coctaBistoT Tarapsl (53,15%) u pycckue
(39,1%) [2]. B cootBercTBHU ¢ 3akoHOM «OO0 UCMONB30BAHUH TATAP-
CKOT0 fA3bIKa KaK IOCyJapCTBEHHOIO s3bIKa peciyOsuku Tatapcrany
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rOCyJapCTBEHHBIMH si3bIkaMu PecryOnuku TarapcTaH sBISIOTCS pyc-
CKUii 1 Tatapckuid 5361k [3]. Takum oOpa3om, yBeIUYUBAETCS! KOJH-
YECTBO TEKCTOB PA3IMYHBIX CTUIIEH (O(HINATBHO-ETIOBBIX, HAYYHBIX,
XYA0KECTBEHHBIX, IyOIUIUCTUYECKUX, PA3TOBOPHBIX), HAIMCAHHBIX
Ha TaTapckoM s3bIke. [loBbImaeTcss GyHKIMOHAIBHOCTh TaTapCKOTIO
A3bIKa, KaK sI3bIKa XpaHeHHs, 00pabOTKH u nepenayu WHGOopMaIuu
B 00JacTH KOMITBIOTEPHBIX TexHonorui [Nevzorova O., Suleymanov
D., Khakimov B, 2013; Danilov A, Salekhova L., 2015]. CymectByeT
00JIBIIIOE KOJIMYECTBO TPAHCIUTEPATOPOB CIIOB C PYCCKOTO SA3bIKA, OJI-
HAKO MPAKTUYECKH HET Pa3pabOTaHHBIX TPAHCIUTEPATOPOB ISl TaTap-
CKOT'O 53bIKa. DTUM OOYCIIOBIICHA aKTYyaJIbHOCTh HaIlleH pa3paboTKH.

2. MeTtoanl

[lenp nccienoBaHus coCcTosIa B MPOSKTUPOBAHUU AJITOPUTMUYE-
CKOH MOJIeM KOHBEPTAIMH U Pa3paboTKy Ha €€ OCHOBE MPOTrPaMMHO-
IO MPOJIYKTAa, MO3BOJISIOLIETO «IIEPEBOJANUTHY COOOIIECHNUS, 3alIUCaHHbIE
Ha TaTapCKOM S3bIKE C TOMOIIbIO KHPUILIHIIBL, B TATHHCKYIO IpaduKy.

B ocHOBY pa3paboTKu MOJENN TpaHCIUTEpaTOpa OBLITH MOJIOKEHBI
IpaBUJIa UCIIOJIB30BAHUS JIATHHCKOW IpayiKM B TaTAPCKOM SI3BIKE U
nepexo/ia ¢ KHPWIIIHMIBI Ha JIATHHHUILY, U3N10keHHbIe B 3akoHe PT «O6
HCIOJIBb30BAHUN TaTapCKOI'0 A3bIKAa KAaK IOCYAAPCTBEHHOTO s3bIKa pe-
cyomuku Tarapctan» ot 24.12.2012. B HeM perynupyercst UCTIOJb-
30BaHUE TaTapCKOI'o SA3bIKA B TPEX BapUAHTAX — HAa KUPWUIMLIE, JIaTU-
Hute u apabure [3]. Taxke ObUTM HCIIONB30BaHBI MPaBUIIA TTEPEBOIA
U UCTIOJIB30BaHMS JTATUHCKOHM rpadukH, mpeiokeHnsie B. XakoBsim
B pabore «Tenenbenron wi avap: Jlatun rpadukaceinaa yky hom s3y
KyHekmanape» (1993).

IIpyu NpOEeKTHPOBAHUH AITOPUTMHUIECKON MOJENN IIPUILIOCH CTOJI-
KHYTBCSI C pAOoM TpyAaHocTel. OHON M3 HUX SBJISETCS HECOOTBET-
CTBHE KOJINYECTBA IJIACHBIX M COTJIACHBIX OyKB B JBYX andasurax. B
pacimpeHHoM JaTUHCKOM rpaduke 9 riacHeIX OyKB: a, 4, i, u, o, i, e,
1, 0, TOI/1a KaK B TATAPCKOM SI3bIKE C UCIIOJIb30BaHUEM KUPUILTNYECKOM
rpa¢uku 13 Oyks: a, 9, Y, Y, 0, 0, bl, €, 3, H, 5, 10, €. BA)KHO OTMETHUTH,
4TO OYKBBI «SI», «H0», «&» IMPEJCTABIAIOT COOON COEAMHEHHE JIBYX
3BYKOB: i - [Ha], 10 - [#y], e - [#b1], [#ie]. To ecTh, B JaHHBIX Cay4asx
HapyIIaeTcs 3aKOH CHHIapMOHU3Ma.

B pacmmpenHol naTuHuIE 17151 0003HAUCHHUS COTJIACHBIX UCIIOJIb-
3yercs 26 OykB. B Tabnuie 1 mpencTaBlIeHO COOTBETCTBUE MEKIY
CorJlacHBIMHU OyKBaMH JIByX aji(haBUTOB.



UNITURK U KOPITYCHBIE TEXHOJIOT U 211

Tabnuya 1. CooTBETCTBHE COTJIACHBIX OYKB, YHOTPeOIsieMbIX B TATAPCKOM
si3bIKe (JIATHHHIA-KUPHILINIA)

JlatnHuma Kupunminna Jlatnauia Kupumnna
Bb b6 Nn Hu
Ce Hox Nn Hu
Cec Uy Pp [T
Dd T Rr Pp
Ff Oli) Ss Cc
Gg Ir Ss A0S
Gg I's Tt Tr
Hh hh Vv B

Jj K ox Ww Vay
Kk Kx Xx Xx
Qq Kb Yy Wi
LI JIn 7z 33
Mm MM S¢ 1§

Kak nro060ii XUBOH S3bIK, TATAPCKUU SI3BIK pa3BUBaeTCs. 3auM-
CTBOBAHUS U HEOJIOTU3MBI SIBJISIOTCS HEOTHEMJIEMOW COCTABIISIFOIICH
mporecca PyHKIMOHUPOBAHUS M MCTOPUIECKOTO M3MEHEHUS S3bIKA,
OJIHMM U3 OCHOBHBIX ITyTeW MOMOJIHEHHSI €r0 CI0BapHOro 3anaca. [Ipu
BbIPa0OTKE OCHOBHOI'O IPUHIMIIA KOHBEPTALIMU PELIEHO OCTAHOBUTh-
Cs Ha MPUHLIMIIE, OCHOBAHHOM Ha 3TUMOJOruH. [l ompeseneHus
MIPOUCXOKICHHUS TATAPCKUX CIIOB BHIOPAHBI CIEAYIONINE alTOPHUTMBI:
OUrpaMMHBII aHATN3, KOMOMHUPOBAHHBIN aHau3 U iepedop. [Ipema-
raercsi IPUMEHATh pa3INyHble PaBUIIa TPAHCIUTEPALMU B 3aBUCHMO-
CTH OT IIPOUCXOKIEHUS ciIoBa. VICKOHHO-TaTapcKUE CI0Ba KOHBEPTH-
pytoTcs o (POHETHYECKOMY MPHHIIMITY, 3aMMCTBOBAHHBIE CJIOBA — TI0
MpaBUJIaM TPAHCIHUTEPAIUH.

K nCKOHHO-TaTapcKUM cJI0BaM MPUMEHSETCS COOCTBEHHBIN HabOp
MPaBUJI, OCHOBAHHBIN MPEUMYIIECTBEHHO HAa (DOHETUYECKOM MPUHIIHU-
e (Kak CIbIy, TaK U MUILY) — MAagblK — tawlq.

K 3amMcTBOBaHHBIM ciI0BaM (apaOCKO-TIEPCHICKOTO, PYCCKOTO U
AHTJIMACKOTO0 MPOUCXOKIEHUS) MPUMEHSIETCS YIPOIICHHBIH Habop
mpaBuiI, OJU3KUA K MEXaHUYEeCKOW TpaHCIUTEpaIuu (CTpOroe CooT-
BETCTBHE CUMBOJTY Ha KUPUJUIUIE OAHOMY CUMBOJIY Ha JIATHHHUIIE).



212 CEKILUA 3

3. PesyabTathl

OTobpaHbl 1 MOTUGDHUITUPOBAHKI C YYETOM OCOOCHHOCTEH CHCTEMBI
TaTapCKOTO S3bIKa TaKUE aJTOPUTMBI OMPEICIICHUS IPOUCXOKICHHS
CJIOBa, KaK OMrpaMMHBIM aHaIN3, KOMOMHUPOBAHHBIN aHAIIN3, BKIIIO-
Yaromui B cedst OurpaMMHBINA 1 MOp(EMHBIN aHAJIN3, a TAKKE METOA
niepedopa (brute-force). OO6CyuM nperMyIIecTBa U HEAOCTATKU BbI-
OpaHHBIX aITOPUTMOB.

1) burpammubiii ananu3. burpammoii siBisieTcs uaymas moaps
napa JIMHTBUCTUYECKUX €IMHUI (B HalleM ciydae — napa Oyks). He-
KOTOpBIE OUTpaMMBbI B SI3bIKE BCTPEUAIOTCS Yallle, YeM IpyTue, cieio-
BaTEJIbHO, CYIIECTBYET BO3MOXHOCTH OIpPEACTUTh MPOUCXOKICHHE
CJIOBA C MIOMOIIBIO CTATUCTHYECKUX METOJI0B, IPOAHATM3UPOBAB BXO-
nsmue B Hero ourpammbl. [1oo0HBIE anropUTMBI IKUPOKO UCHOIb-
3ytorca B BeO-unnyctpuu [['peunuxoB E.A., I'yces I'.I'., KycTapes
A.A.,. Paiiroponckmii A.M., 2001; Attenberg, J., Suel, T., 2008; Benc-
zur, A., Biro, 1., Csalogany, K., and Sarlos, T., 2007]. B wactHocTH, B
WnTepuer-6pay3epax uisi onpeaeneHus: KOIUPOBKH BeO-CTpaHUIIBI.
WnTepuer-komnanus SIHIEKC TpUMEHSET aHAIOTUYHBIC METOMBI JUIS
OmpeeJeHUsl aBTOMAaTHUYECKH CTeHEPHUPOBAHHOIO TEKCTa Ha BeO-
cTpanuiax. beuta pazpaborana cnenuanbHasi IporpaMma Ha BBISBIIC-
HUE OUrpaMM, KOTopasi aHAJIM3UPOBaa TEKCThI, COCTOSAIINE UCKITIOYH-
TEJIbHO U3 UCKOHHO-TATapCKHUX CIIOB.

Bbe3yciioBHO, anroputM MMEET CBOM HEOOCTATKH. DTO CBSI3aHO C
TEM, YTO TATAPCKUH S3BIK SBISCTCA arrJlOTHHATUBHBIM, T.€. TOMUHU-
PYIOLIMM IPUHIMIIOM CIOBOOOpa30BaHUS BBICTYAET arrJrOTHHALMS —
«TPUKIEUBAHNE» HOBBIX MOp(deM K KOHIly ciioBa. Takod MpUHIIMI
CJIOBOOOpA30BaHMsI CO3ACT TPYJHOCTH MPHU ONpPEAETICHUN MPOUCXO-
MKJICHUS CIIOBA.

Ilpumep: PaccmoTpuM cioBO «AHApPEHHBIKbIIAPTaabpy». CaoBo
3aMMCTBOBAaHHOE, U OOJBIIMHCTBO OUrpamMM B KOpHE («AHApen»)
BCTpeyaroTcst penko. OaHaKo OOIBIIYIO YacTh CIOBA COCTABISET Cyd-
¢ukcanabHast 4acTh, UAYIIAs MOCIe KOPHS («-HBIKbUIApraasip»). bu-
rpaMMBbl, TIpeCTaBICHHbIE B Cy(pQuKcambHbIX MOpdemax, oueHb ya-
CTO UCHOJIB3YIOTCA B TaTApCKOM si3bIke. [IpH HCIIONb30BaHUH BBIIIEO-
MUCAHHOTO AJTOPUTMa OUTPAMMHOTO aHAIM3a, IPOTrpaMMa OIPEIeITUT
9TO CIIOBO Kak poaHoe. [Toaromy npu ananuse HEOOXOAUMO BBIICTATD
KOPHEBYIO YacCTh CJIOBA, TIOCJIE YETO aHAIM3UPOBATH JIUIIH KOPEHb.

2) KomOuHupoBaHHBIN aHanu3 (OUTrpaMMHBIA + MOPQEMHBII).
[Tpunuun paGoThl 3TOTO anroOpUTMa 3aKIOYAETCS B TOM, YTO CIOBO
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nepes NpoBEpKON JENUTCS Ha KOPEHHYIO 4acTh U Cy(PQPUKCAIbHYIO,
cydurcanpHas 4acTh JTATHHU3UPYETCS 1O MPaBUIIAM POTHOTO SI3bI-
Ka, a KOpEHHas 4acTh MpoBepsieTcss mo OurpamMmam. [t BeLAEICHUS
KOPHS UCIIOJIB3YETCS CIIEIaIbHOE MPOrpaMMHOE 00ecIiedeHrne —Mop-
(doananmuszaTop.

3) Metox nepebopa unu Brute-force. Brute-force — npuem B mipo-
rpaMMHPOBAHHH, TIPH KOTOPOM UCXOTHOE CIIOBO IIPOBEPSIETCS HAa COOT-
BETCTBHE M3 3apaHee NOJArOTOBICHHOTO ciucka. [Ipu ucnonb3oBaHUM
JAHHOTO aJITOPUTMa HEOOXOIUMO CO3/1aTh MHOXECTBO M3 MCKOHHO
TaTapCKUX CJIOB, KAXKI0€ CJIOBO MPOBEPSIETCS HA BXOXKIEHUE B COCTaB-
JICHHBIN CIIHCOK.

Henocrarok anroputMa B TOM, 4YTO OH OyZeT paboTaTh TONBKO B
TOM CIIy4ae, €M CJIOBO BXOJUT B MHOXecTBO. Eciu ero Her B cnu-
CKe, TIporpaMMa OTIPEIETUT UCXOJHOE CIOBO Kak HepoaHoe. Mcnomb-
30BaHH€ JAaHHOT'O aJITOPUTMA MPUBOJUT K YBEIMYCHHUIO BPEMEHH KOH-
BEPTAaIlUH CIIOB.

B nanpHeliem, mpu COBEPIIEHCTBOBAHUU 000OIIIEHHOTO alrOpUT-
Ma Ui OIIPEJeJICHUS IPOUCXOXKICHHS CII0OBA, HEOOXOIMMO OPHEHTH-
pOBAaThCS TaKKe Ha Takue PaKTOPbI, KAK CKOPOCTH pabOTHI allrOpUTMA
1 To4HOCTb. [1o HaleMy MHEHHIO, CpeIl PEASIOKEHHbBIX allTOPUTMOB
CaMbIM ONITHUMAJIBHBIM Ha JIaHHBIA MOMEHT SIBJIIETCS KOMOMHUPOBAH-
HBIA METOJ], TaK KaK OH MO3BOJISIET MAKCUMAaJIbHO TOYHO KOHBEPTUPO-
BaTh CJIOBa 0€3 MOTepU CKOPOCTH PAOOTHI IPOrPAMMBI.

Pa3paborana anropuTmMudeckas MoOJENb MepeBoJa TaTapCKOTO
cioBa ¢ Kupunmdeckor rpaduku Ha narunuiy (Puc.l). lannas an-
TOPUTMHUYECKAst MOJIEINb JIETJIa B OCHOBY Pa3pabOTKH KOMITBIOTEPHOM
MIPOrpaMMBl.

Anroput™m paboTaeT CiIeayomuM 00pa3oM:

Input — nonp30BaTens TporpaMMbl BBOAUT CIOBO HAa TaTapcKOM
A3bIKE, 3alIMCAaHHOE Ha KUPUILIHUILIE.

Check — nmpoBepka 3TUMOJIOTHH CJIOBa (POAHOE WM 3aMMCTBOBAH-
HOE).

Check (word)=own — 0JI0K YCIOBHOTO BBIOOpa, B 3aBUCUMOCTH
OT pe3yJbTaTa MPOBEPKH, CJIOBO KOHBEPTHPYETCS MO ONPEACICHHOMY
Habopy MpaBui:

1 cnyuait (Latinise_Own) — eciii cTIOBO MCKOHHO-TaTapcKoe, TO
OHO KOHBEPTUPYETCSI OCUMBOJIbHO. JlaHHBIN OJOK COAepkKUT B cede
KOMIUIEKC TpoLeAyp ¥ (YHKIWH, IpeaHa3HAuYeHHBIX JJIs KOHBepTa-
uuu. Bee mpoueaypsl HOCTpOEHBI C YYETOM MpaBUil MepeBoja C Ku-
PWLIHIIBI HA JIATUHUILY.
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CHECK(WORD)

CHECK(WORD)=OWN

LATINISE_NON_OWN(WORD) LATINISE_OWN(WORD)

Puc.1. Anroputm nepeBoja cooOIIeHH s, 3aITMCAHHOTO Ha TaTaAPCKOM SI3bIKE
C MOMOII[bIO KUPUILTMYECKOH Ipadyky, Ha JTaATHHUILY

2 cnyuaii (Latinise_non_QOwn) — eciii CIIOBO 3aMIMCTBOBaHHOE, TO
OHO MOCHMBOJIBHO KOHBEPTHUPYETCSl COTJIaCHO IMpaBHJIaM KOHBEpTa-
UM JJIS1 3aMMCTBOBAHHBIX CJIOB. JIaHHBIN OJIOK COJEPKUT KOMIUIEKC
nporeayp u GyHKIUH, peaTu3yroIni Mporecc MEXaHMIECKOW TpaHC-
JUTEpaLiH.

IIpumeuyanue! [leyaTHbie 3HaKH, HE ABISIOMMECS OyKBaMu (3HAKU
MpenuHaHus, TUPbI) He 00padaThIBAIOTCS.

Buiok Output — BeIBOANTCS COOOIIEHUE, 3aIICAHHOE HA JIATUHULIE.

Jlanee cuutbIBaeTCs cienyrolee cioBo (Bo3BpaT k 010Ky Input).

Pa3zpaborannas anropurMudeckas MOJENIb U MPUHIIMIIBI JISTJIU B
OCHOBY CO3/IaHHS KOMITBIOTEpHOI Tporpammsl. [linst e€ paspaboTku
B 2015 romy Obuta co3gaHa rpyIma, COCTOSINIAS U3 COTPYJAHHUKOB Ka-
(denprl 00pa3oBaTENbHBIX TEXHOJOTHHA U MH(OPMAIMOHHBIX CUCTEM
B (WJIONOTHH M CTYJEHTOB U MaructpoB MHcTuTyTa Quionoruu u
MEXKYJIbTYpHOUH KOMMyHUKanu KOVY. B komanay BXoAsT nporpam-
MHUCTBI M CIICIIHATUCTHI B 00JIACTH TAaTapCKOTO si3bIKO3HaHusA. [Ipu-
JIO)KEHHE pPeaTn3yeTcs ¢ MOMOIIBI0 HHTETPUPOBAHHON Cpelbl pas3pa-
6otku (IDE) Embarcadero Delphi 2009. Ha nannslii MOMEHT pa3pa-
00TaH MPOTPaMMHBIN MPOIYKT, KOTOPBIN MO3BOJISIET KOHBEPTUPOBATH
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B JIATUHHILY HCKOHHO-TaTapckue ciosa. [Ipumep paboTsl mporpamMmbl
[Ipe/CTaBIIEH Ha puc.2.

=
& Cyrillic-Latin Converter (_alpha) —e

TeKCTHLI MOHAA KEPTEPra KMPaK:

M TaTapHa ceitnawan!

[ Latingaga dylandererga! ]

Min tatarca soylagam!

Puc.2. JlemoHCcTpamnms paboTel KOHBEpTEpA.

4. O0cy:xneHue

Ha nmanHBII MOMEHT 3aada OIpeeIeH!s] STUMOJIOTHH CJIOBa Ta-
TapCKOTo s3bIKa OKOHYATEIBHO HE pelleHa, OyJeT pa3padaThIBaThCs
0oJiee COBEpIICHHBIH anropuT™ mpoBepku. Co3aaH MpOrpaMMHBIH
MPOAYKT, TIO3BOJISIOIINN TPOBOIUTH Mporiecc KoupepTamuu. [lomumo
MPOrpaMMHOTO 0OecTieueH s IS OTNepamoHHON cucteMbl Windows,
TUTAHUPYETCs pa3paboTKa MOOWIIBHOTO TIPHIIOKEHUS TSI MOOHMITBHBIX
onepainmoHubIx cucteM (1I0S, Android mim Windows Phone/Mobile),
WnTepHer-pecypca, MpeaoCcTaBIsSIONIET0 BOZMOKHOCTh KOHBEPTAIH
B PEXXUME OH-JIAH U HAJICTPOUKH JUIsl paCIPOCTPAHEHHOTO TEKCTOBO-
ro nporeccopa Microsoft Office Word.

Pa3paboTka IaHHOTO MPOTrPaMMHOTO MPOIYKTa OTKPOET HOBBIC
BO3MOKHOCTH TIO0 MCIOJIB30BAHUIO TATAPCKOTO SI3bIKA B c(hepe MUCh-
MeHHOM koMmyHuKanmu, UT-ungyctpun un obpazoBanuu. Mcnomab3o-
BaHUE pa3pabOTaHHOTO MPOTPAMMHOTO OOeCIIeYCHHUsI, HapsAy C Y-
rumu pemeausiMu [Danilov, A., Salekhova, L., 2015; Zaripova, R.,
Salekhova, L., Tuktamyshov, N., Salakhov, R. 2014; Nevzorova, O.,
Suleymanov, D., Gilmullin, R., Gatiatullin, A., Khakimov, B., 2013;
Fatkhullova K., Zamaletdinov R., Yusupova A., 2013], Oyzaer cioco6-
CTBOBATh MOBBINICHUIO YPOBHSI HH(OPMAIIMOHHON KYJIbTYPhI TaTapo-
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SI3BIYHBIX IMOJIb30BaTeNeH I/IHTepHeTa nu I/IH(l)OpMaI_II/IOHHBIX TCXHOJIO-
FI/Ifl, TPpaHCIUTEPpAIHA TATAPO-A3bIYHBIX TCKCTOB AACT BO3MOXXHOCTH
OTCYCCTBCHHBIM 33py6e)KHI:IM Y4€HBIM COBMECCTHO IMPOBOAUTH CO-
BMCCTHBIC UCCIICOOBAHMUA.
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The subject of the research is the peculiarities of the development of a na-
tional corpora of the Chuvash language. The aim of this work is the software
implementation of national corpus of the Chuvash language, as well as the anal-
ysis and the identification of the most similar existing models and algorithms.
Were revealed specific features arising from the design and development of the
national corpora of Chuvash language related to the creation of the dictionary of
morphemes, to the processing of the input information, to the character encod-
ing, to the representation of the output information and to the search parameters.
Are being considered the problems and prospects of the development of the
system of national corpora of the Chuvash language. The practical result of the
program is presented.

Keywords: national corpora, morphological analysis, syntax analysis,
Chuvash language, linguistic corpora.

O PABPABOTKE KOMITIOHEHTOB HAITMOHAJIBHOI'O
KOPITYCA YYBAHLICKOI'O S3bIKA

B.I1. ZKenmoe, I1.B. /Kenmoe,
Dedepanvroe 2ocydapcmeeHnoe DI00HCeMHOe 00paA308aMeNbHOe
yupedxcoenue gvicuieco obpazosanus « dysauickuii 20cyoapcmeeniviil
yHugepcumem umenu M. H. Ynvanosa», Yebokcapol

e-mail: chnk@mail.ru

[Tpenmerom uccrenoBaHUs SBISIIOTCS OCOOCHHOCTH Pa3pabOTKH HaIHo-
HaJIbHOTO KOPITyca YyBaLICKOT0 s3bIKa. Llepio paboThI SBIsSETCS MporpaMMHast
peanu3anys HaMOHAIBHOTO KOPITyca YyBAaIICKOTO SI3bIKa, aHAIU3 M BBISBIIC-
HUe Haubosee OJM3KHUX CYNIECTBYIOIIMX aHAJIOTOB M alTOPUTMOB UX PabOTHI.
BersiBrieHs! crienuguyeckie 0CoOOEHHOCTH, BO3HUKAIOLIME MPHU MPOSKTHPOBA-
HUM U pa3paboTKe HAMOHAIBHOIO KOPITyca YyBaIICKOTO SI3bIKA, CBS3AaHHBIC C
cozZlaHueM cioBapsi Mopdem, 00paboTKol BXOJHOH HH(POpMALIH, KOJUPOBKON



218 CEKIUA 3

CHMBOJIOB, IIPEJCTaBICHHEM BBIXOJHOM MH(pOpPMAIUH, TapaMeTPaMH IOHCKa.
PaccMoTpenbl mpo6IieMbl U epCIIeKTHBbI Pa3padoTKKU CUCTEMbl HAIIMOHAILHOTO
KOpITyca 4yBaIlICKOTo s3bIKa. [IpiBeIeH MpaKTH4eCcKuil pe3yabTaT paboThl Mpo-
TpaMMBL.

KaroueBble c10Ba: HaIMOHANBHEBIN KOPITYC, MOP(HOIOTHIESCKUI aHAIIN3,
CHUHTaKCUBIECKUN aHaJIW3, CEeMAHTUYECKUN aHAJIU3, UYBAIICKUHN S3bIK, JIMHTBU-
CTUYECKUM KOpITyC.

B nHacTosiee BpeMst OOJBIIYIO aKTyaJIbHOCTh NMPUOOPETAET CO3-
JaHUE HAIMOHAIHHOTO KOPIyca YyBAIICKOTO si3bIKa. Takue Kopiryca
CO3/aHbI YKe JIJIs MHOTHX 513bIKOB Poccwuiickoii Deneparuu (pyccKuid,
TaTapcKui, OANTKUPCKUAN, KAIMBIIIKUH, MapUICKUI, MOPAOBCKHH, Y-
MYPTCKHUI, KOMH, XaKaCCKUH) U SBISIOTCS OTPOMHBIMH CTPYKTYpPHUPO-
BaHHBIMU XPAHWJIMIIAMHU TEKCTOB C BO3MOXXHOCTBIO OBICTPOTO TIOMC-
Ka Ha HECKOJIbKUX YPOBHSX fA3bIKa: MOP(PEMHOM, MOP(OIOTHIECKOM,
CHUHTaKCHYECKOM, TEKCTOBOM U ceMaHTHYecKkoM [1-3].

OTH TEKCTHI TOCTYMHBI JIIOOOMY TOJIb30BaTeNt0 yepe3 VHTepHeT.
st aToTO pa3zpabaThIBAlOTCS CIICNMATM3UPOBAHHBIC CANTHI (MM Ha-
OOpBI CBS3aHHBIX CAWTOB — MOPTAJbI), C HEOOXOIUMBIM (DYyHKIIMOHA-
JIOM, TIO3BOJISIFOIIKE TIOIB30BATENSIM ITPOBOAUTE TTOUCK HEOOXOAUMBIX
SI3BIKOBBIX €MHMII (CJIOB W WX MapaJurM) U UX YaCTOTHBIM aHaJM3,
ABTOMATHYECKYIO pa3MeTKy (1o pesyibTaTaM MOpP(OIOTHYECKOTO
U CHHTaKCHYECKOTO aHaJIM3a) MOJb30BaTEIbCKUX TEKCTOB, a TAKXKe
psA Apyrux AeicTBUi (HampuMep, MOCTPOEHUE KapTHHBI MUpa TeKCTa
WM KOHIIETITYyaJIbHOTO O0JIaka AJisi Kakoro-au0o cioBa — Habopa cioB
CBSA3aHHBIX CHHTAKCUYECKUMHU OTHOIICHHUSIMHU C UICKOMBIM cJIOBOM). B
JaHHOM paloTe MpeacTaBieHa CTPYKTypa pa3pabdoThIBa€Mroro mop-
Tajna Juid HallMOHAJBHOI'O KOpITyca YyBAIICKOTO $3bIKa, JOCTYITHOTO
no aapecy http://yuman21.ru, u ero moMcKoBHKa, JOCTYIHOTO 4Yepe3
BKIIaJIKy «Ilonck» Ha yKazaHHOM MopTare.

CrpyKTypa noprajia HallMOHAJIBHOI'O KOPITyca 4yBaIICKOIO A3bIKa
BKJIIOYAET B ceOs CleAyIolIie KOMIIOHEHTHI, pealu30BaHHbIE BBUJE
BKJIQJIOK: TJIaBHAsI CTpaHMIa, ¢ KpaTKUM onucaHueM npoekra; «[louc-
KOBHUK» — MTOMCKOBUK HAI[MOHAJILHOTO KOPITyCa YYBAIlICKOTO SI3BIKA;
«Moposorndyecknii aHanu3aTop» — MOp(hOJIOrHYECKUIl aHaIU3aToOP
HallMOHAJBHOTO KOpPIyca YyBAIICKOTO s3bIKa; « CHHTaKCUYECKU
aHaJM3aTop» — CUHTAKCHUYECKUH aHaJIM3aTOP HALMOHAJBHOI'O KOp-
Iyca 4yBalICKOro s3bIKa; «CeMaHTUYECKUI aHAJIM3aTOp» — CEMaH-
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TUYECKUH aHAINW3aTOp HALMOHAJIBHOIO KOPIyCa YyBAIICKOIO S3bIKA;
«Te3aypyc» — Te3aypyc aHaIM3aTOp HALIMOHAIBLHOTO KOpITyca YyBall-
CKOTO 513bIKa, HA OCHOBE M3BECTHOTO 17-TM TOMHOTO ciioBaps (Te3ay-
pyca) H.W. Amimapuna u Ha ocHOBe [4-6].

Bxuagka «IlonckoBuk», peanusyromas MOMCK B TEKCTOBOW 0aze
MopTaa, COIEPKUT CIEAYIOLIUE 3JIEMEHThI MOJIb30BaTEIbCKOIO MH-
Tepdetica:

1) TekcToBOE MOJIE ISl BBOJAA MCKOMOTO CJIOBA HA UYBAIICKOM
S3bIKE C KHOMKAMM JUJIsl BBOJA CIIELUAIbHBIX YYBAIICKMX CUMBOJIOB
(8,8,9,6);

2) kHoI1KY «Ilouck», pacronokeHHYO PSAIoM;

3) packpbIBaIOIIMICS KaTaJOr TEKCTOB (BBHIE JPEBOBUIHOTO KOH-
TeliHepa), pacloyIOKEHHBI HI)KE Ha CTPAHMILIE; B CIydae CBEPHYTO-
ro KaTajora Wid OTCYTCTBHs BbIOOpa Kakoro-aulo M3 €ro 3JIeMEHTOB
TIOWCK TTPOU3BOJHUTCS MO BCEMY KOPITYCY TEKCTOB; NIEPBOE pa3/ieiieHue
KaTaJyiora IpOM3BOIUTCS IO JKaHpaM (CIOBapH, XyI0KECTBEHHBIN MPO-
W3BEACHUS, IMyOIULIMCTHKA, [IPecca, SHIUKIIONEANH, CIIPaBOYHbIE H3/1a-
HUS, Hay4YHas JIMTepaTypa, MaTeprasbl KOHQepeHuii, yueOHas aurepa-
Typa, IeTCKas IuTepaTypa, (GoJILKIIOpP), BTOPOE — M0 KOHKPETHBIM TIPO-
W3BEICHUSIM B paMKaX BHIOPAHHOTO JKaHpa; peaTn30BaHa BO3MOKHOCTb
IpyNIUPOBKH MPOU3BEACHUN B paMKax BbIOPaHHOIO jkaHpa Mo (uo
(TICEeBIOHMMY M IMEHH aBTOPA), a TAKXKE 110 HA3BAHHIO MTPOU3BEICHHUS;

4) TeKCTOBOE TIOJIe, coJepikaiiee ab3al, B KOTOPOM HaWJIEHO WC-
KOMOE CJIOBO, C yKa3aHHEM Ha BBIXOHbBIC JaHHBIC TPOU3BEIACHHUS (aB-
TOpa, Ha3BaHUE NPOU3BEACHHUS, [OJ] U3JaHMs, MECTO M3/aHUs, PelaK-
LMI0) C KHOMKaMU HaBUramuu (“mepexoi K cieayrouieMy adsamy” u
«BO3BpAT K MpeasIayieMy ad3aity») U KHOIIKOK 1 4eKOOKCOM “‘coxpa-
HUTH B (haitn” (BBI3BIBAET OKHO BHIOOpPA TEKCTOBOTO (paiina, B KOTOPHIi
Oynet mo0OaBiieH HaWIEHHBIM a03al, eciy UMs TaKOBOro He ObLIO 3a-
JIaHO, a YeKOOKC OBbIJT OTMEYEH, ecliv ke uMs (paiina ObLUTO yKe 3aa-
HO, TO TIPH MIEPEXOJIe K CIEeAYIOIIeMy HallZICHHOMY B KOopITyce ab3airy,
coJieprKalieMy MCKOMOE CJIOBO, MPEIbIAyIInil ad3arm 100aBiseTcs K
yKa3aHHOMY (paiiily aBTOMaTH4ECKH).

Mopddonoruueckuii aHaJIM3aTOp HAIMOHAJIIBHOTO KOpITyca dyBalll-
CKOT'O sI3bIKa peajnu30BaH HAa OCHOBE TEOPUHU, U3JI0KEHHOH B [7-8] U
BKITIOYAET B CeOS CIIEIYIONNE KOMITOHCHTBI:

1. dll-6ubnmoteky, coaepkamiyo MOpPOIOTUYECKUN aHATH3ATOP
U pealn30BaHHYI0 Ha s3bike C# ¢ ucnonb3oBanueM miatopmsl .NET
Microsoft.
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2. Bruanky «Mopdonoruueckuii aHaIu3aTOp» Ha CaidTe HaIMO-
HAJILHOTO KOpIyca uyBamckoro s3bika (http://yuman21.ru/Morf).

Brnanka ««MophoJioruueckuii aHaIu3aTop» COJEPIKUT CICITYIO-
IIKe 3JIEMEHTHI IT0JIb30BATENILCKOT0 HHTEep(eiica:

1) TekcToBOE MoOJE A BBOJA aHAIM3UPYEMOIro CJIOBA Ha YyBalll-
CKOM $I3bIKE€ C KHOIIKaMH IS BBO/IA CTIELIMAIbHbBIX UyBAIICKUX CUMBO-
7108 (4,8,Y,6);

2) KHOIIKY «AHaJIH3», paCHOJIOKEHHYIO PSJIOM;

Mopdonorudeckuii aHanM3aTop, pealu3oBaHHBIA odIalH, cO-
JEP’KUT OKHO OTOOpPa)KE€HUs pe3yiabTaTOB MOP(OIOrHYEecKOro aHa-
TM3a KaK sl OTACIBHO BBEACHOTO CJIOBA WK (hpa3bl, TaK U BO3MOXK-
HOCTb BCTABIIATH TEKCT JJISl aHAINM3A B CHEIIMAIBHOM I10JI€ TEKCTBOTO
BBOJA.

ba3a nanHbIX MOP(OJIOrHUECKOro aHaIM3aTOpa COCTOUT U3 CIIOBa-
Pl OCHOB YyBAaIICKOTO s13bIKa M 0a3bl ah(hUKCOB.

CroBapsp npescTaBisieT co00i TEKCTOBBIH (aiis, B KOTOPOM CII0Ba
IpEeCTaBIEHB! CIEAYIOIMM 00pa3oM: CJIOBO, YacTh peuu, HH(popMma-
uust 00 ucrounuke [9]. B Hem cobpano Gosee TpuaALATH OIHOM THICS-
YH CJIOB YyBaIICKOTO S3bIKA.

A OHUKCH UTParOT PEIIAIOIIyI0 POJIb U HECYT OCHOBHYIO CIIOBOO-
OpaszoBarenbHyI0 Harpy3ky. Mx B dyBamickom sizbike okonio 170 [1].
Ucxonnas 6a3a adpuxcoB MOphoIOrHYECKOro aHaIU3aTopa UMEeT
CXOXYIO CTPYKTYpPY CO CIIOBapEM.

ITpouecc Mop¢ooruyeckoro aHanusa pasjeneH Ha aBa stana. Ha
MIEPBOM 3Tale CJIOBO B UCXOAHON (hopMe HILETCS B CIOBAPE OCHOB.
I'paMMaTnyeckue XapakTepUCTUKU B JAHHOM CIy4yae ONPEIeIIsoT-
Csl [0 YMOJTYAaHHIO B 3aBUCHUMOCTH OT 4acTH peud. Ha BTopom stane
IIPOM3BOJMTCS] HEMOCPEICTBEHHBIM aHAIN3 CIIOBA, pa30ueHHe ero Ha
napbl «KopeHb-apPUKCB» U U3BJIeUeHHE xapakTepucTuk. Oba 3rana
BO3BpAIAlOT MMPOU3BOJIBHOE KOJIMYECTBO OMOHHMOB B 3aBHCHUMOCTH
OT HAWIEHHBIX COBNaJeHUM. [Ipu OTCYyTCTBHH COBIIaIEHUN CITIOBO BO3-
BPAIIAETCsI C HEONPEAETICHHBIMID XapaKTePUCTUKAMH.

[IpsiMO#l MOMCK BXOJHOTO CJIOBAa B CJIOBape OCHOB BBIINOJHSET
¢byukuus SearchinDictionaries.

Bropoii stan peanmmuzoBan B QyHkuuu DetermineOnYourOwn.
HcxonHoe croBo mojBepraeTcs MomaroBoMy pasouenuro Ha apdukcs
U IPOMCXOJUT UCCIIE0OBAaHUE HA OCHOBE BBIIEIEHUS €r0 KOMIIOHEHT
(ocHOBBI 1 aPHUKCOB) Ha MPEAMET MPUHAUIEKHOCTU K KaKOH-1100 ya-
CTHU pEYH.
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OcCHOBHOM 3a7aueil CHHTAKCHYECKOro OJI0Ka JMHIBHUCTHYECKO-
ro nporeccopa (JIII) sBnsercs npeodpazoBanne MOpGOIOTHIESCKOM
ctpyktypbl (MophC) mpenioxeHus:, MOCTyNAoIeH ¢ Bbixoaa Mmopgo-
JIOTUYECKOTO OJI0Ka, B CHHTAKCHYECKYI0 cTpYKTYypy (CuntC).

Tak kax Mop¢dC npeanoxkenusi coctout u3 Mop$pC oTaenbHbIX
cioBodopm, To nepexon or MophC npeanoxenus k ero CuatC ocy-
HIECTBIISIETCS MIyTEM YCTAHOBJICHHUS CHUHTAKCHUYECKUX CBS3EH MEXIY
MopdC cnoB u Mmexay camumu cBs3smu. [lpu stom MophC otaens-
HBIX CJI0BO(OPM CITy’KaT IJIsi yCTAaHOBIEHUS dTUX CBS3EH MITH, KaK
MIPUHATO WX HA3bIBaTh B KOMITBIOTEPHOHN JIMHTBUCTHUKE, OTHOIICHUH.
[ToaToMy OT TOTO, KaKyto MOJIeib JaHHBIX A7 npeacTaBienns CuatC
MBI IPUMEM 32 OCHOBY, OyIeT 3aBUCETh APPEKTUBHOCTH PabOTHI CHH-
Takcuuyeckoro 6jyoka JIIT[1].

g npencrasnenust CuntC npeanoxenust B 1aHHoM JIIT 6b11 BbI-
OpaH 1moJX0/1, OCHOBaHHBIN Ha MeToe, npeanoxeHHoM JI. Tenbepom
u A.M. IlemikoBCKUM, UCHIOIB3yEMOM B OOJIBIIIMHCTBE COBPEMEHHBIX
JIT [2].

CornacHo nanHomy noaxoxay, CuHTC npensyioKeHus Ha3bIBaeTCs
pa3MEUYeHHOE JIePEBO 3aBHCHMOCTEH, MPH KOTOPOM: MHOXKECTBO €T0
y3710B 00pa3zyeT UMeHa BCEX JIEKCEM, BXOSIIUX B MPEII0KECHNE; KakK-
Jast Tyra MoMe4eHa UMEHEM KaKOTo-TiM00 CHHTaKCHYEeCKOTO OTHOIIIE-
HUSI, OTIMCHIBAIOIIETO CHHTAKCUYECKYIO CBSI3b MEXITy KOMIIOHEHTaMH
MIPEIUIOKCHHS;, BCE TyTH OPUEHTHPOBAHBI OT POTUTEIHLCKOTO y3J1a K
nouepHemy [3].

[IporpammHas 4yacTb CMHTAKCHMUYECKOTO aHAIM3aToOpa BKIIOYAET B
ce0s creayrone KOMIIOHEHThI: BKIaAKy « CHHTaKCUYeCKUH aHau-
3aTop» Ha caiiTe pecypca KOMIbIOTEPHON JTMHIBUCTHKHU YyBAILICKOTO
S3bIKA, PA3MEILEHHOT0 Ha CMELUAIbHO BBIICIEHHOM IS 3TOTO JOMe-
He (http://yuman21.ru/Synt) 1 peaau3yromyto CHHTAKCHUYECKUI aHau-
3aTop OUOIIITHOTEKY.

Brnanka «CUHTaKCHYeCKHi aHAIM3aTop» OyJAeT cojaepkarh clie-
JYIOIIME IEMEHTHI TIOJIb30BaTEILCKOTO HHTEep(eiica:

1) TexkcToBO€ TOJIE AJI BBOJA aHATU3UPYEMOTO MPEJIOKEHUS Ha
YyBallICKOM SI3bIKE C KHOTIKAMH JIJISl BBOJIA CTICIUATBHBIX YyBAIICKUX
CHUMBOJIOB (3,8,Y,¢);

2) KHOIIKY «AHaJIN3», PacloIOKEeHHYIO PSIIOM;

3) OKHO OTOOpa)KEHUSI CHHTAKCUYECKUX OTHOLLIECHUH U CUHTaKCHYe
KOH CTPYKTYpBbI NIpeIokKeHNs (BBUAE JepeBa).
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B HacTosAmMII MOMEHT TaK)Ke HE CYIIECTBYET HUKAKHUX aHAJIOroB
JIEKTPOHHOIO Te3aypyca YyBaIlICKOTO fA3bIKa, MOATOMY pa3paboTka
MYJIBTUMEIMIHHOTO Te3aypyca YyBaIlICKOTO SI3bIKa MPUOOPETET 0OIIh-
LIYIO aKTyaJIbHOCTH [4].

[IporpammHasi yacTb MyJIbTUMEIUHHOTO Te3aypyca pa3palaThl-
BaEeMOro JJIsl HAIIMOHAJILHOTO KOPITyca BKIIIOYAET B ce0sl ClIeyIolIHe
KOMIIOHEHTHI:

1. Cnucok Hambosee ymoTpeOUTEIbHBIX CIIOB YyBAIICKOTO S3bIKA
C UX MIPEPEBOJIaMH HA PYCCKUH SA3bIK U CO CTaThAMU U3 1 7-TH TOMHOTO
cioBapsa H.M. Ammapuna (BBeaeHo noka okoisio 500 crareit u3 ToMmoB
1-3).

2. Brimanky «Tezaypyc» Ha caiiTe HaIlMOHAJIBHOTO KOpIyca dy-
BaIlICKOTO sI3bIKa C Tiepeaapecalieil Ha caiit Tezaypyca (https://thesau-
rus2 1.herokuapp.com), KOTOpBIii peanu3yeTcst Ha OCHOBAHUU TOTOBOM
maaThopMbl co3anus o0adHbIx npwitokenui (https://www.heroku.
com).

3. Ilanens aAMUHUCTPUPOBAHNS, TIO3BOJISIFOILAS TIOATPYXKATh B Ka-
TaJIOT/CIIUCOK CJIOB T€3aypyca HOBBIE CJIOBA CO CBS3aHHBIMH C HUMH
CTaThsIMHU U3 CIIOBapeil M MHAEKCUPOBATH UX.

4. Moaynb MHIEKCAllMK CIIOBAapHBIX CTATEH.

5. CrenanbHOE BEO-ITPUIIOKEHUE, KOTOPOE MO3BOJISIET 3apETUCTPU-
POBAaHHBIM IOJIH30BATEISIM MPOCMATPHUBATH CIOBAPH U TE€3aypyc Uy-
BAaIICKOTO $3bIKa, OOABJIATH M yIAIATh JIGKCHKO-CEMAaHTUIECKHUE H
CIIOBOOOPA30BATEIIbHBIE TIOMETHI, 100aBIATh M PEJAKTUPOBATH JeTa-
JU3aLHI0 CJIOB: NEPEBOJ Ha PYCCKUH SI3bIK, CHHOHUMBI, aJlI0(OPMBI,
CTaThM U3 CJIOBaps dyBauickoro sizpika H. Y. Ammapusa.

PazpaboTtanHoe 11 yIIpaBICHUS COAEPKUMBIM BEO-IIPUIIOKEHUE
paboTaeT B omepanroHHOM cucreMax cemerictBa Windows, Linux, Ma-
cOS 1 MOOWJIBHBIX OMEpanMoHHBIX cuctemax Windows Phone, An-
driod n iOS u ObIIO BBHIIOJIHEHO B cpene paspabotku Visual Studio
Code ¢ uctionb3oBanneM ¢periMBopka Django. PesynpraTamMmu paboTs
MIPOTPaMMBEI SIBJISIETCS BBIBOIBI 3AIIOJIHEHHOHN 0a3bl JaHHBIX B (hopMaTe
CYB/ PostgreSQOL u tekctoBoro ¢aiina B popmate JSON.

B Hacrosimee Bpemst Takxke pa3padbaThiBaeTCsl CEMaHTHUYECKHIA aHa-
JU3aTOP YyBAIICKOTO S3bIKa (IOCTYTEH IS TECTHPOBAHUS 10 a/IpECy
http://yuman21.ru/Semant).

CeMaHTHUYECKUI aHATTU3aTOP B HACTOSIILEE BPeMsl CIOCOOEH Haxo-
JIUTH CJIOBA, KOTOPBIE CBA3AHBI C HCKOMBIM CHHTAKCHUYECKHMMH OTHO-
meHusMu. Takum 00pa3oM, MOKHO HAXOAWUTH JUTS UCCIIETYyEMbIX CIIOB
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OIIpEeNIeICHUs ¥ SMUTETHI, & TAKXKE TJIaroJibl, KOTOPbIE YIOTPEOISIOTCS
BMECTE C HUMH, T.€. B IOJyaBTOMATUYECKOM PEKUME CTPOUTH HEKYIO
YIPOIIEHHYIO KapTHHY MHUpa WM 00JIaKO KOHIIENITOB JJIsl UCCIIeLye-
MOT'O TEKCTa.

BaarogapHocTh

HccnenoBanue BBIMOJIHEHO NpU (prHAHCOBOI moanepxke PODU B pamkax
HayuHoro npoekta Ne 15-04-00532.
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The article presents a description of the syntax analyzer (SA) of the na-
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two steps: the segmentation of sentences and the linking of words. Segmentation
allocates simple sentences in complex ones. The next step is to establish links
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specific features arising from the design and development of the syntactic parser
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Keywords: national corpora, morphological analysis, syntax analysis,
Chuvash language, linguistic corpora.

CUHTAKCHYECKHWI AHAJIM3ATOP HAIIMOHAJIBHOT'O
KOPITYCA YYBAIICKOI'O S3bIKA

B.II. 2ZKenmoe, I1.B. /Kenmoe
Dedepanvroe cocyoapcmeentoe Dlo0xcemuoe 0bpazosamenvbHoe
yupeosicoenue svicuie2o 0opazosanus « Yysauickuil 20cyo0apcmeeHHbll
yHusepcumem umenu M. H. Yvaunoea», Yeboxcapol

e-mail: chnk@mail.ru

B craTpe mpencraBiieHo onmcaHne CHHTaKcHdeckoro aHanm3aropa (CA) Ha-
IIMOHAIBHOT0 KOPITyca YyBaIICKOro A3bIKa. CHHTaKCHYECKUI aHAJIN3 pa3/iesieH Ha
JIBa Tama: CErMEHTAIMIO MPEIUIOKEHHS U YCTAHOBJICHUE CBSI3EH MEXIy CIIOBaMH.
CermeHTaIysl BBIACISET NPOCTHIE MPEUIOKEHHS B cocTaBe clioxHoro. Ha cre-
JIYIOILIEM Talle IMPOUCXOAUT YCTAHOBJIEHHE CBSI3eH MEXIy CIIOBaMH B BBLJIEIICH-
HBIX cerMeHTaX. [IporpamMma peann3oBaHa Kak OMOIHOTEKa M3 JSCATH KIacCOB.
PesynbraTe! paboTel OMOIMOTEKN MOTYT IIMPOKO IIPUMEHSATHCS B CHCTEMAax aBTO-
MaTHYECKOW 00pabOTKM YyBAIICKAX TEKCTOB, OBITh COCTABHON YaCTHIO JIMHTBU-
CTHUYECKOTO MPOIIECCOPa YyBAIICKOTO SI3bIKA M CHCTEM MAIIMHHOTO MIEPEeBOIA.
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BersaBieHs! criennuueckne 0COOEHHOCTH, BOSHUKAIONIHE TIPH MPOEKTHPO-
BaHUM M Pa3pabOTKe CHHTAKCHYECKOI'O aHAJIM3aTOpa HALMOHAIBLHOIO KOpIIyca
YyBaIICKOI'0O S3bIKA.

KaroueBble cjioBa: HAMOHAIBHBIA KOPITyC, MOP(GOJIOTHYECKUI aHAIN3,
CUHTAKCUYECKHUM aHaIu3, 4YyBaIICKHUIl SI3bIK, TMHIBUCTUYECKUHN KOPITyC.

B cratbe mpeacTaBieHoO OMMcaHNe CHHTAKCHYECKOTO aHaIH3aTopa
(CA) HanmoHABHOTO KOPIIyCa YyBAIICKOTO si3bIKa. CHHTaKCHYECKHMA
aHanM3aTop peaan3oBaH BBUjE dll u 6a3bl 3HaHM [1].

OcHOBHOM 3aauell CHHTAKCUYECKOr0 aHallu3a SBJIAETCA, KaK U3-
BECTHO, TpeobOpazoBanrue Mopdosiorudeckoid cTpykTypbl (MopdhC)
NIPEUIOKEHHS, TIOCTYTAloIEel ¢ BbIX0a MOP(OIOTHIecKoro O0Ka,
B cuHTakcuueckyto ctpyktypy (CuntC) [2]. Tak kak MopdC npen-
JoxkeHus coctouT u3 Mop¢dC OTAENBHBIX cIOBOPOPM, TO MTEPEXOT OT
MopdC npeanoxenns k ero CuHTC 0CyIIeCTBISETCS MTyTEM YCTaHOB-
JICHHUSI CHHTAKCUYECKUX CBs3eil Mexry MopdC ci10B 1 MeX Ty CaMUMHU
cBsa3aMu. Ilpu 3TOM Mopdoaornueckue XapakTepUCTUKH OTAEIbHBIX
cJI0BO(OPM CITy’KaT JJIsl YCTAHOBIICHUS STHX CBSI3€H WM, KaK MPUHATO
HX Ha3bIBaThb B KOMIIBIOTEPHOM JIMHTBUCTHKE, OTHOIIEHUM. [ToaToMy
OT TOTO, KaKyl0 MOJIEJIb JaHHbIX 1is ipeactaBieHuss CuHTC MBI Ipu-
MEM 3a OCHOBY, OyzeT 3aBuceTh 3((HEKTHBHOCTh pabOThl CUHTAKCH-
yeckoro 6moka. J{ns npencraBnenus CuntC npenioxeHus: BhIOpaH
MOJIXO0J, OCHOBAaHHBIM Ha MeToJe, IpeanoxeHHoM JI. TeHbepom u
A .M. TlemKoBCKUM, HCIIOJIE3YEMOM BO MHOTHUX COBPEMEHHBIX JIMHT-
Buctuueckux mnpomeccopax (JII1) [3]. CormacHo maHHOMY MOIXOMY,
CuntC npeqyoeHus Ha3bIBaeTCs pa3MEUEHHOE JEPEBO 3aBUCUMO-
CTei, IpU KOTOPOM: 1) MHOKECTBO €ro y3J10B 00pa3yeT MMEHa BCEX
JIEKCEM, BXOSIIUX B MPEITIOKECHHE; 2) KaKaas Ayra TOMEYeHa HMe-
HEM KaKOro-aub0 CHHTAKCHYECKOI'O OTHOILEHHS, ONHCHIBAIOIIErO
CHUHTAaKCUYECKYIO CBSI3b MEXKy KOMIIOHEHTaMU MPEIOKEHus; 3) Bce
JYTH OPUEHTHPOBAHBI OT POJIUTEIIHCKOTO y371a K IOUYEePHEMY.

[TporpaMmma CHHTaKCHYECKOTO aHAJIM3a COCTOMT M3 JIBYX KOMIIO-
HEHTOB: CETMEHTALUU MPEATIOKEHUS U YCTAHOBIIEHUS CBSI3€H MexXIy
cioBamu. KoMnoHeHTs! paboTaoT mapasuieabHO WK MOCTIe10BaTEb-
HO, B 3aBUCUMOCTH OT apXHUTEKTYpPBhl CHHTAKCHYECKOTO MOJTYJIS.

K Hauay cCHHTaKCHUYECKOTo aHAJIN3a BECh TEKCT MPEICTABISETCS B
BUJI€ NOCJIEIOBATEILHOCTH XapaKTEPUCTHK K CI0BO(OpMaM, Tak 4ToO
QITOPUTM CHHTAKCHYECKOTO aHAJIM3a UMEET JIeJI0 He cO cloBodopMa-
MH, a JINIIb C COOTBETCTBYIONIMMHU XapaKTEPUCTHKAMH.



226 CEKIUA 3

CermeHTanus BbIIESAET NPOCThIE NPEJIOKEHUS B COCTaBE CII0XK-
HOro. B m060M npocToM MpeiioKeHnH MOTYT OBbITh IPUYACTHBIE UITH
JieeTlpuIacTHbIe 000POTHI, MPUAATOUYHBIE MPEATOKEHUS, KOTOPhIE, B
CBOIO OYepellb, TOXKE MOTYT OBITh «Pa30HUTHD IPYTHMH OOOPOTaMH.
Cy1ecTBYIOT IPUMEpPHI, KOTJa YaCTH LIEJIbHOIO BICKa3bIBAHUS HAXO-
JSITCS. HA 3HAYUTEIbHOM PAcCTOSHUM APYT OT Jpyra, a riIyOHHa BIO-
KEHHS HEOOIBIINX TPEIOKEHUH TEOPETHIECKU HE OTPAaHUICHA.

Ha cnenyromem sTane nmpoucXOguT yCTAaHOBJICHHE CBA3EH MEXK-
Ny CJIOBaMHU B BbIAEJIEHHbIX cerMeHTax. Ha aToMm stame mosBisercs
npobsema MOpOIOrHUECKO OMOHUMUY, TO €CTh HEOITHO3HAYHOCTH.
Mopdonoruueckass OMOHUMUSI BOSHUKAET, KOT/Ia OJTHA U Ta ke opma
MOJKET BBIpaXKaTh pazHbie Mopdostornueckue 3HadeHus. [Ipumep: dop-
Ma «¢ype» MOKET OBITh IJ1arojoM MPOILIEAIEr0 BpEMEHU ‘nomull’ U
ryarosiom OyIymiero BpeMeHH ‘nopeem’. SIBneHne MopQpoaornuecKoi
OMOHHMMHH BEChbMa HETaTHBHO OTPa)KaeTCsl Ha CKOPOCTH pabOTHI MPo-
rpaMMbl CHHTAKCHYECKOro aHanu3a. Ha «IIMHHBIXY» MpeioxKeHus X
KOJINYECTBO KOMOMHATOPHBIX BApUAHTOB MHOTJA IOCTUTAET HECKOJIb-
KHX COTE€H, MOATOMY HCIIOJIb3YIOTCS Pa3HOrO poJia MaTeMaTUYECKHE
Y JUHTBUCTUYECKHE YXHUIIPEHHS, TO3BOJISIONINE H30€KaTh aHAIN3a
BCEX KOMOMHATOPHO BO3MOKHBIX BApHAHTOB [4].

ba3a 3HaHMI CHHTaKCUYECKOTO aHATIN3a COAEPKUT MEPEUUCIINMbIE
TUIIBL; IPAaBUJIAa aHATTM3a; METANIPaBUiIa YIPABICHUS AITOPUTMOM aHa-
TM3a, a TaKXKe CTPYKTYpy pabodeil Moaenu (ComepsKamlyio SJIeMEHTHI:
TEKCT, PeJIOKEHNE, BAPUAHT pa30opa MpeIIokKEHHs, MPOCTOE Mpe-
JIO’)KEHHE, CIIOBO U CIIOBOCOYETAHHUE, OTHOLICHHUS).

IIpusenem npumep CuntC cienyroero npeanoxenus: «Xacmap
xauudcem ypampa uynac¢ge» (puc. 1).

HACTaP

A

A J
N .
YpaMpa KaUUSCEM
N A N /
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Vo
uynagge
N/

Puc.1.
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daKkTUYECKH TaKoe MPEICTaBIECHUE HYKHO JIMIIb I 0JIb30BaTe-
neit npu nokaze CunTC. i1 BHYTPEHHETO NMPEACTABIICHUS U aHAIN3a
yZ100HO ¥ BBITOJIHO HCIIOJIB30BaTh HE CAMO JIEPEBO, a JIMIIb UH(OP-
MalyI, KOTOpas OJHO3HAYHO €ro MPEJICTaBJIAeT U KOTOPYI0 MOKHO
MOJIyYUTh HEMOCPEICTBEHHO NP aHAIN3€ NPEUIOKEHUs. DTO Habop
BXOJAIIUX B HEro CMHTaKcuueckux oTHomeHuid (CuntO) u Habop
y3J0B C IOMETKOH 0 HUX. B paspaborannom CA u mpuHsATa Takas
CTPYKTypa JaHHBIX [5-7].

CTpyKTypa KIaCcCOB CHHTAKCHUYECKOTO aHaIM3aTopa

[TpoekT OGMOTMOTEKH CHHTAKCHYECKOTO aHAIM3aToOpa COCTOUT U3
10 kmaccos (puc. 2).

1. SyntParser.cs — ocHoBHOM kiacc. COAEpKUT TOAS U METOIBI
JUTSI pa0OThI ¢ OUOJIMOTEKOM.

2. MainWork.cs — xnacc, KOTOpBIii OTBEUYaeT 3a ONpeJiesIeHHe Xa-
PaKTEPUCTHK MPEATIOKECHHUSL.

3. AttributesDeterminer.cs — xiacc, KOTOPBIA TPEIOCTABIISIET
OCHOBHBIEC METOBI MO aHANM3y Ipeiokenuii. O0benuHSIET BCe TO0-
Jy4eHHBIE TAaHHBIE IO/ OJTHUM 00BEKTOM.

4. AttrDeterHelper.cs — BcmomoratenbHBIH Kiacc Kiacca
AttributesDeterminer.

5. Combinator.cs — xiacc, KOTOPbIf HA OCHOBE BXOJAHOTO MPEIJIO-
XKeHHS (POPMHUPYET BCEBO3MOKHBIC BaPHAIIUH TIPETIOKCHHS.

6. Helper.cs — xitacce, B KOTOPOM cOOpaHbI OOIIME BCIIOMOTATE b~
HbIe QYHKIIHH.

7. BorderingWork.cs — xnacc, KOTOpBIH OTBEYaeT 3a OIpeielicHUue
TPaHUII IPOCTHIX MPEIITIOKESHUN B CIIOKHOM.

8. Relations.cs — xiacc, OTBeUaloIui 3a onpeIeJIeHIe OTHOIICHHH
(cBsi3eii) MEXTy CIIOBaAMU.

9. GraphMaker.cs — xnacc, KOTOpbIii popmupyeT rpad Ha OCHOBE
BBISIBJICHHBIX OTHOIIICHUI

10. SyntConstants.cs — Kacc CHHTAKTHYECKUX KOHCTAHT, UCTIOJb-
3yeMBIX B ITPOEKTE.

PazpaboTannas 6ubimoTeKa BHIMOIHAET CIEAYIOUINE JeHCTBUS.

1. Onpenenenuie Mo UIEkKAIUX U CKA3yEMBIX MPEUI0KECHNUS.

2. OnpeneneHuie rpaHul] MPOCTHIX NMPEITI0KEHHUH.

3. OnpeneneHue CBsI3e MEXTy CIOBOCOUYETAHUAMH.

4. Busyanu3aiys BhISIBJICHHBIX CBSI3EH.
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% SyntParser

Q8 Mainwork
% Combinator

% GraphMaker

\
Qg AttrDeterHelperl

% Relations

A r'4

% BorderingWork

Puc. 2.

5. BO3MOXHOCTb BBIBO/Ia PE3YIIBTATOB B (paii.
6. PexxuM storrupoBaHus Ui y1oOHOM OTIaIKH.

OHpCHGHCHI/IC MOJIC)KaICTO U CKa3yeMOoro B IMPEJI0KCHUN

[TepBoouepennoii 3agaueit CA siBisieTcsl KOPPEKTHOE pacro3HaBa-
HUE TJIABHBIX WIEHOB IPEJIOKEHUs, OT KOTOPOTO 3aBUCUT BECh CHH-
TaKCUYECKUN aHaJIU3 U MPABUIIbHOE MOCTPOCHUE CTPYKTYPHI.

ANTOpuUTM OIpeeNIeHUs MOUIEKAILEr0 U CKa3yeMoro B Ipeylo-
YKCHHUHU BBITJISIIAT TaK.

[ar 1. M3 BXOAHOTO MpeANoKeHHus mocie MOp(poJIOoruYecKoro
ananu3za (MA) nonyuuts HaGop MopdC.

ar 2. 3 Mop¢pC otobpaTh 1o nepBUYHOMY PU3HAKY KaHIWIA-
TOB B MOAJIEKAIINE U CKa3yeMBbIE.

[Har 3. [1o BTOopu4HOMY NPU3HAKY MEPEKPECTHO CPABHUTH OTO-
OpanHble 31eMeHThl. OTcedb KaHIU1aThl HECOBMECTHMBIE JPYT C IpY-
TOM.

[lar 4. O0beMHUTD pa3pO3HEHHBIE YWICHBI, KOTOPbIE OCTAINCH 03
mapsl.

[Ton mepBUYHBIM MPU3HAKOM MOJpa3yMeBaeTCsi HaOOp yCIOBUU
oTOOpa KaHAUIATOB MEePBOTO YpOoBHA. OTOOP MPOUCXOAMT TIO OOIIMM
MIPU3HAKaM, TO3TOMY B CJIOKHBIX MPEIJIOKEHUSX CIIMCOK KaH/INJATOB
MOJKET OBITh J0BOJIBHO OOHIMPHBIM. B umcio mojiexamux BKItOYa-
I0TCS: CYIIECTBUTEIbHBIC, MECTOMMEHHUS, YHUCIUTENbHbBIE, MTpHIara-
TeJIbHBIC, IPUYACTHS B OCHOBHOM Majiexe. B crnHcok ckazyembix 3a-
HOCSITCS BCE TTIaroJibl U IPUYaCTHSI.
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Ha BTOPOM I3TaIl€ KaHANAATbl POXOAAT MPOBCPKY HAa COBMCCTHU-
MOCTb ApYT C APYIroOM. IMoanexamue IMPOBCPAIOTCA HAa CBA3b CO CKa-
3YCEMbIMHU 110 CICAYIOUIIHUM ITpaBHUJIaM.

1. Ecau MNOoAJICIKAIICC BBIPAXKCHO MECTOMMCHHUEM, TO CKAa3yeMOC
JOJIZKHO OBITH B TOM K€ JIMIEC, YTO U IIOAJICKAIICC.

2. Ilognexamiee u CKa3yeMoOC NOJIKHBI OBITEH B OIHOM 4YHCJIC, KpPO-
MC UCKIIFOYUTCIIbHBIX CJIYy4YacB.

Omnpenenenue TpaluI] IPOCTHIX MPEI0KESHII

Ecnu mpensioxkenne cioxHoe, TO BO3HUKAET BOIPOC 0003HAUYEHHS
TPaHUI] MPOCTHIX MPEITIOKCHHIA.

ANTOPUTM OMNpeeNHNs TPaHul] MPOCTHIX MPEAIOKEHUN B CIIOXK-
HOM CIEAYIOITHH.

[ar 1. I[IpeobpazoBath BxogHOE TpeuioskeHrne B Mop¢dC. 3amom-
HUTbH IMO3UIH 3HAKOB MTPETTHHAHMS.

[Tar 2. Ecin KoAM4ecTBO Map MOAJIEKAIIEe-CKa3yeMoe PaBHO
OJTHOMY, TO TIPEIJIOKEHHE TIpocToe. ['paHniiaMu OyayT Ha4aio M Ko-
Hel npenoxenus. MHade, nepexon k mary 3.

[Har 3. Eciau konn4ecTBO nap riaBHbIX WICHOB IPEAIOKEHHS PaB-
HO KOJIMYECTBY MPOCTHIX MPEATIOKEHHH, TO 3amycKaeTcs UK. Mexy
i-M U (i+1)-M 3eMeHTaMH TIOJICYUTHIBAETCS KOJMYECTBO 3HAKOB IIpe-
MTUHAHHS.

[ar 4. YuuTeIBas 3HaKH MPETTMHAHUS ONIPEIEISICTCS TPUHAIIIEHK-
HOCTh «HEWUTPAJIBHBIX» CJIOB (CIIOB, KOTOPbIE MOTYT OBITh OTHECEHBI
K TOMY WJIA MHOMY MPOCTOMY MPEI0KEHUIO, T.K. TMO0 HE UMEIOT
SIBHBIX CBSI3€H COTJIACOBAHMSI B JIMIIE WJIM YHCIe) K i-My uiu (i+1)-my
IIPOCTOMY NPEIOKEHHUIO.

Ornpenenenue cBsizen

CuntO sBistoTcss 6a30BbiMH dnieMeHTaMu CUHTC, o3TOMY pac-
CMOTpHUM HX ToApoOHee. [l aHaIM3a MPOCTHIX MPEUIOKCHUH ecTe-
CTBEHHOTO S3bIKa H0CTaTOoYHO OK0J0 16 CunTO. Bece CuntO sBsA-
10TCSl OMHAPHBIMU M OPUEHTUPOBAHHBIMU. OPUEHTUPOBAHHOCTH TO/I-
pa3yMeBaeT TO, YTO BCE OTHOILICHHS MPEICTaBICHBI B (hopMmaTe

Y(neBas wactp) — X(mpaBast yacts),

I'Jie TJIaBHBIM CJIOBOM SIBJISIETCS X, @ 3aBUCUMBIM — Y.
Bce oTHOIIEHNS TPYNIIUPYIOTCS 10 MPU3HAKY UX THUIIOJIOTHYECKON
ONM30CTH U ICTISATCS Ha aKTAaHTHBIE, aTPUOYTHBHBIE U COUMHUTEIIbHBIE.
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AxkrtanTHble CUHTO — 3TO OTHOILIEHUS, KOMIIOHEHTBI KOTOPBIX, IO
CYTH, BBIPaKaIOT 3aKOHYEHHOE 110 CMBICITY BBICKa3bIBaHUE, U TAKHUM
00pa3oM, caMu SBJISIFOTCS MPETIOKESHUSIMHU.

AtpubytruBHble CUHTO — 3TO OTHOLICHHUS, IPU KOTOPBIX OJIUH U3
KOMIIOHEHTOB sBiIeTcs onpenensieMslM (Y), a apyroit onpenesnsto-
M (X).

CounnurensHble CUHTO — 3TO OTHOIEHUS, KOMIIOHEHThI KOTOPBIX
CBSI3aHBI MEXKITy OO0 COro3amMHu.

CrpykTypa JaHHBIX, B KOTOpoO# coepxkutcst Habop CuntO, npen-
CTaBJIsIeT COOO0M CIMCOK

SyntRelations = array of SyntR.

ATpubytamu kaxaoro snemenTa CuatO X (TIaBHOE CIIOBO) W Y
(3aBHCUMOE CJIOBO) SIBIISICTCS YACTh PEUH, K KOTOPO OTHOCUTCS X HITH
Y B ompenienieHHOM (opMaTe, a Takke MOp(HOIOrHYECKHe XapaKTepH-
CTHKH JaHHOTO 3JIEMEHTa, TaKhe KakK Majexk, poja, YUCIO U JIpyrHe,
TOXKE B IPUHATOM B JJaHHOM padoTe dopmarte [8,9].

ANTOpPUTMBI CHHTAKCHYECKOT'0 aHaln3a MPEJCTABICHbI ABYMs
OCHOBHBIMHU aJITOPUTMaMH: 1) alroOpuTMOM NPEACHHTAKCUYECKOTO
ananu3a; 2) anropurmMoMm ¢gopmuposanus CuntC. Bropoii anroputm
TO’KE€ COCTOUT M3 JIBYX aJTOPUTMOB: a) ajJTOPUTMa yCTaHOBIICHHS
CuntO; 0) anropuTma ycraHoBieHus cBsizeit mexny CuntO. Ha Bxoa
JTAHHOTO aJrOPUTMA MOCTYMAET MPEATI0KEHUE B BHIE CTPOKH. 3aTeM
BBIICITISIIOTCS KOMIIOHEHTHI MPEIOKEHHs, T.€ cI0BO(QOpPMBI, pas3fe-
JICHHBIE pa3AeTuTeNsIMH. B uncio pazmenureneit BXOAAT: Touka —.;
TOYKa ¢ 3anaToi —';’, 3amsras —',’, 1BoeToune — :°, mpoben u T. 1. Bee
OyKBBI IPEOOPa3yIOTCSl K CTPOUHBIM. BBINIEIEHHBIE U3 TPEITOKEHHS
c10BOGOpMBI 3aHOCATCS B criucok Components CTPYKTYpbl JaHHBIX
TSentence. Ilocine 3TOT0 KaXK/Ibli U3 BBIIEJICHHBIX KOMIIOHEHTOB 0/1a-
eTcst Ha 0110k Mopdostornueckoro ananuzaropa. B pesynsrare MopdC
cinoBodopmel U3 Components[i] Bo3Bpauaetcs B MorphS[i] (cMm.
puc. 3).

Kak BHIHO M3 MaHHOW CXEMBI, AITOPUTM TIPEICTABISIETCS B BUJIC
n-1 urepanmii ans npemioxeHus, cocrosmero u3z # MopdC. Ha kax-
noM 1mare (i — HoMep mara) JefaeTcsi NonbITka ycTaHoBUuTh CHHTO
Mexay MopdC i u ocrasmmmucs #-i MopdC. TIpoBepka Ha BO3MOX-
HOCTh cymectBoBaHus CuHTO Mexay asyms MopdpC obGo3HauaeTcs
kak <CuatO?>. Kak tonpko CunTO Mexny MopdC ycraHaBimBa-
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CHHTO?

CuHTO? l
1 war. MopgCl Mop(bgz v e MopdCn

Cunro?

CuHTO?

2 war. MopdC2 MopdC3 ... MopdCn

CuHTO?

n-1 war. MopdCn-1 MopdCn
Puc. 3.

torcsi, Homepa MopdC i u MopdC j, o6pazoBaBmmx nmanaoe CuntO,
3aHocsaTcs B ciiricok CuaTO fganHoro npemioxenus (SyntRelations), u
MIPOUCXOIUT MEPEXO/I K CIEAYIOLIEMY HIary.

3a BBISBJICHWE CHHTAKCUYECKHX OTHOIIECHHH B MPOEKTE OTBEYAET
kiacc Relations. B o0mieM Bce OTHOIICHUS TTO/IETICHBI HA JIBE YaCTH.
K nepBoMy THIy OTHOCSTCA CBSI3M aKTaHTHBIE, KOTOPBIE BBIPAXKArOT
3aKOHYEHHYIO MbICIb. K HUM OTHOCSTCS CBS3M MOJUIEXKAILETO U CKa-
3yemoro. Bo BTopyto rpyniy BXOJIsT OCTaJIbHbBIE aTPUOYTUBHBIE CBS3H
[10,11].

ANTrOpUTM YCTaHOBJIEHUSI CUHTAKCUUYECKUX CBS3€H BBIMVIAAUT Cle-
JYFOIIIMM 00pa3oM.

[Tar 1. YcTaHOBUTD CBSI3U MEX/Y HOUISKAIIUMHI U CKa3yeMbIMU.

[Tar 2. Bce ocraBmimecs cioBa «OTJaBIMBAIOTCS» U K HUM TOJI-
Ouparorcst mapsl. Jls KaKJI0ro MpoCTOro MPeUIOKEHHs BBISIBICHUE
OTHOILEHUH MPOU3BOAUTCS HE3ABUCHMO.

[Har 3. Ecou napa mogoOpaHa, THI CBSI3M YCTaHABIMBAETCS Ha
OCHOBE 4aCTeH peumn.

[Har 4. Bea unpopmanus o cBA34X (3aBUCHMOE, ITIABHOE CIIOBO,
THUII CBSI3U) 3alUCHIBACTCS B AUHAMUYECKUE CIIHCKH.

Busyammzanus rpaga

Jnst BU3yanu3anuu CTPYKTYpPbl IPENIOKEHUsT UCIIOJIb30BaH WH-
crpymentapuii QuickGraph. QuickGraph mo3BoiiseT co3aaBath OpH-
EHTUpPOBaHHbIC U HeopueHTUpoBaHHble rpadul aist .NET. QuickGraph
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uMeeT Habop TOTOBBIX JJISl MCIIOJIb30BAHHS aJITOPUTMOB, TAKUX Kak
TIOUCK TI0 TITyOuHe, A* MoucK, KpaTJaiiuii myTh, k-KpaTdaiinuii myTs,
MaKCHMaJIbHBIN MOTOK, MUHUMAJIBHOE JIEpeBO | T. A. QuickGraph noj-
nepxuBaer MSAGL, GLEE n Graphviz nns dopMmupoBaHus Tpados,
cepuanuzauusi B GraphML.

GraphViz — npenocTaBisieT Cocod MPEICTaBICHUSI CTPYKTYPHOU
uH(opMalMy B BHJIe UarpamMM aOcTpakTHBIX TpadoB u cereid. OH
UMeeT BaKHbIE NMPHIIOKEHHUS B 00JIACTHU CETEBOIO B3aWMOJEHCTBUS,
OononH(OpPMaTHKH, pa3pabOTKU MPOTPaMMHOTO oOecrieueHusi, Oa3bl
JIAHHBIX U BeO-/1M3aliHa, MAITMHHOTO 00YYEHHUs M BU3YyaJIbHBIX HHTEP-
(elicoB 11 APYTUX TEXHUIECKUX 00JIaCTeH.

Ocobennoctu. [Iporpammel komrnonoBku Graphviz cogepkaT onu-
caHus Tpa)uKOB HAa MPOCTOM TEKCTOBOM SI3bIKE U JIENAIOT JUarpam-
MBI B TIOJIE3HBIX (hopMaTax, Takux Kak uzoopaxkenus u SVG mis BeO-
crpanun; PDF wimm Postscript I BKIFOYEHHS B JPYTHE TOKYMEHTHI;
oToOpakeHHe B MHTEPAKTHBHOM rpaduaeckoM Opaysepe. Graphviz
HMMEET MHOTO TOJIE3HBIX (DYHKIHIA /11 KOHKPETHBIX AUarpamMm, TaKux
KakK BapHUaHTHI IBETOB, MPU(PTOB, MAKETOB TAOJIMYHBIX Y3JIOB, CTUIICH
JIMHUH, THIIEPCCHUIOK M MOJIB30BATENBCKUX (UTYD.

GraphViz npenocrasiser Habop npoaykToB. st hopmMupoBaHus
rpadoB ucnonab3oBaicsa popmart dot. Dot IpUMEHSETCS IS IPEICTaB-
JICHUSI UePApPXUUECKUX WM CIOUCTBHIX BU3yalIM3alluii OpUEHTHPOBAH-
HBIX TpagoB. ITO UHCTPYMEHT MO YMOJIYAHUIO, KOTOPBIH CIeIyeT uc-
M0JIb30BaTh, €CIIU pedpa UMEIOT HAIIPABICHHOCTb.

ANTOpHUTM BHEJPEHHS BU3yaau3anus rpad)oB ¢ IOMOIIBIO yKa3aH-
HOT'0 HHCTpyMeHTapus B .NET NPUIOKEHHUS CIIETYOIIHN:

1. Ucnons3ys mpoctpanctBa umeH QuickGraph n QuickGraph.
GraphViz, chopmupoBats Tpad ¥ 3alUCHIBATE €0 B (aili .dot. Takxke
MO’KHO OTCOPTHUPOBATH rpad) TOMOIOTHYECKH, 3TO MOJE3HO IS BHISB-
JICHUS TIOCIIEIOBATEILHOCTH BBITOJTHEHUS CBSI3aHHBIX MTPOIIECCOB.

2. C moMoIp0 KOMaHHOW YTUIUTHI dot.exe u3 niaketa GraphViz
(bopmupyeTcs n300pakeHHe B jkenaeMoM (Gopmate 1 0ToOpaXkaeTcs B
TIPHIIOKEHHH.

Jlnst BU3yanu3anuu cBsizer ObuT co3an kinace GraphMaker. 3anada
Kjlacca — ucnonb3ysa yrunutsel GraphViz w QuickGraph, chopmupo-
Bath dot-(aiin u nzobpaxkenue rpada.

Dot-daitn cozmaercs ¢ momomibio GyHKIUU Generate knacca
GraphVizAlgorithm. Jlo BeI30Ba (QyHKIHH HEOOXOIUMO B OOBEKT
KJ1acca 100aBUTh HH(POPMAITHIO O CBSI3SX CIEAYIONIINM 00pa3oM: 3aBH-



UNITURK U KOPITYCHBIE TEXHOJIOT U 233

CHMO€ | TJIaBHOE CJIOBO OTHOUICHUS A00ABJISIOTCS B BEpIIWHBI, OIHU-
caHue CBs3M J00aBIsETCs B HA3BaHKE peodpa.

[Mpumep dot-daiina s npeioxkeHus «Ypamvpa uynaggé xacmap
Kayudcem». Dot-¢paitn copepxut nHpopMaIuio o mpudrax, pazmMepe
TEKCTa, OpMe MPeNICTaBICHUS, CTHIISX, BEPIIMHAX U pedpax.

digraph G {

[fontname="Times New Roman", fontsize=10, shape=box, style=diagonals, label="ypawmpa"];
[fontname="Times New Roman®, fontsize=10, shape=box, style=diagonals, label="wynacgé&"]:
[fencname="Times New Roman®, fontsize=10, shape=box, style=diagonals, label="xacTap"]:
[foncname="Times New Roman®™, fontsize=10, shape=box, style=diagonals, label="xayulcen"]:
=>» 1 [ color="§B80B080FF", fontcolor="§FFOC00FF", taillabel="VP" 6 fontname="Times New Roman",
=> 3 [ color="§B80B080FF", fontcolor="§FFO000FF", taillabel="NP", fontname="Times Hew Roman",
=> 1 [ color="§808080FF", fontcolor="§FFO000FF™, taillabel="VP" fontname="Times New Roman",

- MO WK D

Jns momy4enus n3o0paxenus choOpMUPOBAHHBIN (aiiia mocTynaer
Ha BxoJ uHcTpyMeHTta Graphviz. Komanna BbI30Ba OMOIMOTEKH BHI-
DJSIIAT cheayromuM oopazoM: «dot.exe -T png %~1.dot>%~1.png».
B Heii ykaspiBaeTcsi BXogHOU dot-(haiin, ¢popmMaT u UMsi BBIXOTHOTO
n300paxeHusl.

N300paxkeHue COXpaHsIeTCs] B UCXOIHON TUPEKTOPHH.

BoIBOABI

Taxum o6pa3zom pazpaborana OMOITMOTEKA, pealln3yIoNas CHHTaK-
CHYECKHI aHaJIM3aTOp YyBAIICKOTO s3bika. bubnmoreka co3mana Ha
mnatdopme NET.Framework B cpene Visual Studio 2014 na s3bike
C#. PazpaboTannast OMOIMOTEKA BBITIONHSET CJICAYIOIINE 3a/1a4u:

— OIpEeJIeJICHUE TIIAaBHBIX WICHOB MPEIOKECHUS;

— OIpeJIeNIeHUE TPAHUL] TPOCTHIX MPEATIOKEHUH B CI0KHOM;

— BBISIBJICHHE CHHTAKCHUYECKUX CBS3CH;

— BU3YQJIM3AIHIO Ipada CHHTAKCUYECKUX OTHOIICHHIA;

— JIOTTHPOBAaHKUE PAOOTHI [T yIOOHOM OTIAAKH.

PesynbraTsl paboThl OMOIMOTEKH MOTYT HIMPOKO MPUMEHSTHCS B
cUCTeMax aBTOMAaTHYECKOH 00pabOTKM UyBaIlICKUX TEKCTOB, OBITh CO-
CTaBHOM YaCThIO JIMHTBUCTUYECKOTO TPOIIeCcopa.

B HacTosmiee BpeMsi CHHTaKCUYECKUN aHAIM3aTOp 4YyBaIICKOTO
SI3bIKA JIOCTYTICH JUTS TECTUPOBAHMS Ha CaiiTe HAIIMOHAIBHOTO KOpITyca
YyBaIIICKOTO s3bIKa 1O ajapecy http://yuman?1.ru/Syntax.

BaarogapHocTs

HccnenoBanue BHIMOTHEHO MU (hrHAHCOBOU moaaepkke PODU B pamkax
HayyHoro npoekrta Ne 15-04-00532.
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V]IK 519.25

THE USE OF DIGRAMS AND TRIGRAMS TO IDENTIFY
THE AUTHOR OF THE TEXT ON THE MATERIAL
OF THE YAKUT LANGUAGE

N. Leontiey
M. K. Ammosov North-Eastern Federal University
leonza@mail.ru

In this paper we consider the problem of identifying the author in newspaper
texts. Using the machine body of the Yakut language is used in the correlation
analysis digrams and trigrams. Discusses texts by different authors, as well as
the texts of one author. Application of the method digrams and trigrams im-
proves the accuracy of the method. Identifies the causes of low probability, and
it provides the ways to improve the accuracy of identification of the author of
the text.

Keywords: author identification, Sakha corpora, Yakut language.

NPUMEHEHHUE JUT'PAMM U TPUTPAMM
IS TAEHTUOUKAIIMN ABTOPA TEKCTA
HA MATEPHAJIAX SAKYTCKOI'O A3bIKA

H.A. J/leonmpves
Cesepo-Bocmounbiil ¢hedepanvhbili yHusepcumem
um. M. K. Ammocoea
leonza@mail.ru

B manHO# paboTe paccMaTpuBaeTcsl mpobdiieMa HASHTU(PHUKAIIMKA aBTOpa B
Ta3€THBIX TCEKCTaX. I/ICHOJ'H)SyH MAaIIUHHBIA KOpITyC SAKYTCKOI'O sA3bIKa MPOBO-
JTUTCSL KOPPEISAIMOHHBIN aHAIN3 TUTPaMM U TPUTpaMM. PaccMaTpuBaroTCs Tek-
CTBI Pa3HBIX aBTOPOB, a TAKXKE TEKCTHI OJHOTO aBTOpa. [I[puMeHEeHne MeTona
JUTCPaMM M TPUTPAMM TTO3BOJISIET MOBBICHTH TOYHOCTh METOMA. BBISBISIOTCS
MPUYMHBI HU3KOH BEPOSITHOCTH U IIPUBOJISTCS CIIOCOOBI OBBIICHHS TOYHOCTH
uAeHTH(UKAIINY aBTOPA TEKCTa.

KaioueBble cioBa: uieHTU(UKALMS aBTOpa, METOJ AUTPAMM, METOJI TPH-
rpaMM SIKYTCKHH SI3bIK, MAIIMHHBIA KOPITYC.



236 CEKIUA 3

Pa3BuTne MMCbMEHHOCTH /170 BO3MOYKHOCTB JJISl pacpoCTpaHe-
HUS 3HaHUH, HO BMECTE C yBEJIIMYEHUEM KOJIMYECTBAa aBTOPOB, HACTY-
MUJI0 U BO3MOXKHOCTBH CKPBITHS aBTOPCTBA NHCbMa. BO3HUKHOBEHUE
AHOHMMHBIX UCTOYHHKOB BJIEUYET CHU)KEHUE HUCTHHHOCTH M3JI0KEH-
HBIX CBEIECHUI MMCbMEHHBIX MCTOUYHUKOB. Y CTAaHOBJIEHHE aBTOPCTBA
TakXke He0OXOAUMO B Cllyyae 0OHapyKeHHE TEKCTOB C HEM3BECTHBIM
aBTOPOM, a TaKXKE B YCTAHOBJICHUM UCTHHHOI'O aBTOPa MUCbMEHHOTO
TEKCTa.

g npeHTudukanuy aBTopa TaKKe UCIOJIb3YeTCs TaKOM Kpute-
puii kak 3uTponus [1]. Ilpumenenune N-rpaMm 1 HEMPOHHBIX CeTel O-
3BOJISIET YBEIUYUTH TOYHOCTH onpeneneHus apropa [2]. [Ipumenenune
HEHPOHHBIX CETEW MJIsi METOJa OMOPHBIX BEKTOPOB TaKke TpeOyeT
0O0JIBIIOr0 BPEMEHU Uil 0OY4EHHUsl CeTH M CYLIECTBEHHBIX 00BEMOB
tekcToB [3]. [IpennararoT Takke CTPOUTh MOJENb aBTOpa U Ha €ro
OCHOBE MPOU3BOJUTH UACHTU(DUKALHUIO [4].

Taxoke uccneayroTces mpodiiemMa UIeHTHPUKAIIMA aBTOpa IS APY-
TUX S3BIKOB C MTOMOIIBI0 OUTpaMM, HanpumMep azepOanKkanckoro [S].

HexkoTtopblie aBTOpBI CO3/1a0T MOIHBIN HH(POPMAIIMOHHBIN TOPTPET
Ha OCHOBE

— OYKBBI, HAYIIHE TIOJPST B CIIOBE;

— OYKBBI, BCTPEYAIOLIUECS B CJIOBE YePe3 OAUH— CUMBOJI; JBYOYK-
BEHHBIE coueTaHus (OurpamMmmal),

— UOyIue MOApsI B clIoBe (M3 BCEX BO3MOXKHBIX OMTpamMMm s
uccienoBanus ObUTH BeIOpaHbl 30 HanboJiee 4acTo BCTPEUaeMbIX B
PYCCKHX TEKCTax: Ba, Ka, Jia, Ha, pa, Ta, OB, HE, Pe, JIH, HH, all, eI, Ol,
€H, OH, BO, I'0, KO, JI0, HO, IO, PO, TO, €p, Op, Ip, aT, OT, CT);

— T7acHble OyKBBI (HE 0053aTENBHO CTOSIINE— PAIOM);

— cimyxeOHble clioBa B TekcTe [6].

[TpuMeHSIOT TaKKe CTaTUCTUYECKHE XapaKTEPUCTUKU ONpeeIIeH-
HBIX JJIMH CJIOB [7], B TOM YHCII€ U JJIs IKYTCKOTO si3bIKa [8].

MeToauka

Jns vccnenoBaHMs MCTIONIB3YETCsl MALTMHHBINA Ta3eTHBIH KOPITYC,
pa3paboTaHHbII aBTOPOM JJIS 33]]a4 aBTOMaTH3UPOBAaHHOMW 00pabOTKU
AKyTCKOTro si3bika (Caxa Thuia) [9]. OOBeM MaIMHHOTO KOpIyca CO-
cTaBisieT 6osee 12 MutH. cioBoymoTpeOiIeHni, comepkuTcs oomee 21
TBICSY €IMHUIL TEKCTA.

[TpumeHeHre OUrpaMM M TPUTPaMM BO3MOXKHO TaKKe B HIICHTHU-
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(bukanuu si3pika TeKcToBoro coodmenus [10,11], rae on moka3bIBaeT-
Csl XOPOIITUE pe3ybTaThl.

Jlnst aHamm3a JJ1 KaKJ0T0 TEKCTa BEIYUCIISIETCS YacTOTHAS Ta0JH-
[1a BCTPEYAEMBIX TUTPAMM H TPUTPAMM.

OcHOBHAA YaCTh

Jns wpeHTHUKAIME aBTOPa HMCIOJIB3YETCS KOPPEIsSIHOHHAS

¢ynkms [Mupcona:
N-1

> (a; —a@)b; —b)
P(x) = —= ,
N-1 N-1 _
JZ (a; —@)2 Y (b; —b)?
i=0 i=0

rae N — 4ucio 3JIeMEHTOB MacCHBa.

DJeMEeHTaMHi MacCUBa SIBIISIOTCS 3HAYEHUS 9acTOTHI TUTPAMM U
TPUTPAMM, a UHAEKCAMHU MacCHBa CaMU IUTPaMMbl U TPUTPAMMBI.

g mpoBepku MeToAa MISHTH(UKAIMKA aBTOpa ¢ MOMOILBIO JTU-
rpamm U TpurpamMm Obuti BeiOpanbl 200 cTaTeit U3 MalImHHOTO KOPITY-
ca. Beranciena BzanmHuas koppessiius [TupcoHa mo BceM cTatsM.

Jlna ananuza ObUIM B3SITHI 9 cTaTel M MpoU3BEIEHb BEIOOpKA UX
KO3 PUIIMEHTOB KOPPEISLHH.

Cnmcok aBTOPOB:

1. ®umurm OXJT0TIKOB

2. Mapus Xpucrodopona

3. A.LAMMocoB

4. A XKenoOuos

5. A. KpuBomankun-AnWbiHa

6-8. A. MakcumoB

B pesynbraTte BhIUMCICHHS KOPPEISUOHHON (PyHKIIMH, ObLIa MO-
nmydyeHa Tabnuna 1, Tie B mepBoil CTpOKe U CTOJOIE, PACIIONOKEH HO-
Mep aBTOpa.

Tabnuya 1. BeposTHOCTH B3aHMHO# KOPpeJSIMHA AUTPAMM

N | 1 2 3 4 5 6 7 8

1 | 1,000 | 0,747 | 0,878 | 0,741 | 0,829 | 0,810 | 0,843 | 0,886
2 10,765 | 1,000 | 0,802 | 0,665 | 0,798 | 0,718 | 0,776 | 0,802
3

4

0,879 | 0,794 | 1,000 | 0,742 | 0,864 | 0,844 | 0,901 | 0,909
0,757 | 0,676 | 0,751 | 1,000 | 0,756 | 0,712 | 0,731 | 0,800
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0,823 | 0,789 | 0,865 | 0,738 | 1,000 | 0,767 | 0,824 | 0,879
0,806 | 0,721 | 0,840 | 0,694 | 0,748 | 1,000 | 0,857 | 0,854
0,853 | 0,752 | 0,902 | 0,723 | 0,826 | 0,859 | 1,000 | 0,917
0,887 | 0,788 | 0,907 | 0,790 | 0,880 | 0,861 | 0,915 | 1,000

0 |||

B Tabnuie 1 rimaBHas quaroHab 3TO BEPOSATHOCTh aBTOKOPPEIISIINH,
KOTOpasi cocTaBiisieT B JaHHOM citydae 100%. MakcumanbHas BeposT-
HOCTh IO CTPOKaM COCpeAoToueHa Ha crosioery Ne9, 4yTo He MO3BOJISET
TOYHO OIIPEAETUTH aBTopa. Takxke y ctonba Ne3 Takike umeeTcst BRIOpPOC
BEPOSITHOCTh, UTO SIBJISIETCS HE KOPPEKTHBIM pe3yJibTaToM. Eciu BBecTH
OIpeJieJIeHNe aBTOPa M0 BEIMYMHE BEPOSTHOCTU Koppessiuuu oT 0,9, To
pe3yabTaThl TOYHOCTH OIpe/ieNieHne aBTopa B croibnax Ne6-9 nanaer.
BeposiTHOCTB OmpeneneHns aBTopa 3aBUCUT OT TOYHOCTH MOJTYUYECHUS
BEKTOpA IUTPaMM, TIPU 3TOM OOJIBIIIOE 3HAYCHUE UMEET 00HEM TEKCTA
HQJIMYMEM B HEM COOCTBEHHOIO MUCbMEHHOT'O CTHJISL.

[Tpu ananuze Bcex 200 TEKCTOB, MOMYYWIIACh AHAJIOTUYHAS KApTHHA.
NmeroTcsa cratbu, KOTOphIe HE UMEIOT KOA(D(GUIIEHTa KOPPEIALUH C
npyrumu 6oseire yeM 0,9, HO ¥ MOYTH TOJIOBMHA aBTOPOB CTaTel HE
MOJKET ObITh KOPPEKTHO MIEHTU(PHULMPOBAHA C IOMOLIbIO METO/IA JIU-
rpamm.

Tabauya 2. BeposiTHOCTH B3aMMHOW KOPPEJISAIMN TPUTPAMM

Cgernana TUMO®EEBA Tyi#taapa CUKKUDP

z

1 2 3 4 5 6 7 8 9 10 | 11 | 12

1 |0,7]0,74(0,75|0,79 | 0,73 0,75 0,72 | 0,68 | 0,68 | 0,75 0,71

0,72 1 |0,68(0,73(0,71|0,67|0,73|0,73| 0,76 | 0,68 | 0,75 | 0,7

0,79 0,7 | 1 |0,72(0,72|0,72|0,68 | 0,68 | 0,67 | 0,68 | 0,75 | 0,7

0,740,7210,68| 1 |0,75| 0,7 |0,74(0,74| 0,7 | 0,7 | 0,76 | 0,73

0,75/0,660,63| 0,7 | 1 |0,63| 0,7 |0,68]| 0,64 |0,65|0,72 0,69

0,74 0,69 (0,71 |0,72(0,69| 1 |0,69|0,68]| 0,67 |0,72 0,73 | 0,64

0,76 10,73 10,67|0,76 [ 0,74 0,68| 1 [0,75| 0,74 |0,74 | 0,79 | 0,74

0,7310,7310,65|0,75(0,74|0,67|0,75| 1 |0,74(0,71| 0,8 0,71

0,68 0,75(0,65|0,72 0,69 |0,66|0,74(0,74| 1 |0,69| 0,8 | 0,67

0,69 (0,68 | 0,66|0,73 0,71 |0,71]0,75{0,72| 0,69 | 1 |0,79|0,69

—_
DSl ua|unls|w o] —

0,76 10,75 (0,71|0,77 0,76 | 0,72 0,79 0,79 | 0,8 |0,77| 1 |0,76

—_
[\

0,69]0,69(0,62| 0,7 | 0,7 [0,62]0,72 0,68 0,67 | 0,66 0,74 | 1
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B tabnuie npuBeneHbl KO3PPUIMCHT B3aUMHON KOPPEISAIUU B
cllydae HaJIM4Msi TEKCTOB JBYX aBTOPOB, BBIUHCIIEHHBIC C MOMOIIBIO
tpurpamm. TOYHO HACHTU(DUIUPOBATH ABTOPOB HE MOJIy4aeTCs, XOTS
B HEKOTOPBIX CIy4asX CpeAHUl KOAI(DOUIUEHT KOPPEIAIUU CPeIu
TEKCTOB OJIHOTO aBTOPA UyTh-YyTh BBIIIC.

BrIBOIIBI

Jlnst monmydeHust 6oJiee TOUHOM BEPOSTHOCTH OIPEICIICHUS aBTOPa
HEOOXO0IUMO:

— CoOpatp OoJiee TOYHBIH TOPTPET aBTOpPA HA OCHOBE TEKCTOB C
60s1ee 00BEMHBIM CO/IEPIKAHUEM;

— To4HO yCTaHOBHTH aBTOPCTBO TEKCTA IS STAJIOHHOTO 11a0JI0Ha;

— IlpumeHuTh 6OJIee CIIOKHBIC TEXHOJIOTHH ONPEICIICHHS aBTOP-
CTBa.

BnusiHue arriroHaTUBHOCTHU SKYTCKOTO sI3bIKa CMa3bIBAET TOYHYIO
KapTUHY TIPU OMpPEIEICHHH aBTOpa TEKCTa, TAK)KEe HAa BEPOSTHOCTD
OIPE/ICIICHHUS BIUSIOT YacTO UCIOJIb3YeMbIe 000POTHI B Ta3ETHBIX ITy-
OJIMKaLIHSIX.
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VJIK 004

CREATING A NOUN DATABASE FOR THE ELECTRONIC
CORPUS OF TEXTS OF THE TUVAN LANGUAGE

B. Oorzhak, A. Khertek,
V. Ondar, A. Salchak,
M. Kuzhuget
Tuvan State University, Kyzyl
kuzhuget.m55@mail.ru

The proposed article of the authors’ team outlines the principles of creating
a noun database for the ECTTIL.

Creating a database of noun names for Tuvan is a necessary stage of work.
All nouns of the Tuva language are divided into the main semantic classes: man,
animal, object, natural objects and phenomena, abstract concepts. Semantic class-
es, subclasses and descriptors are assigned tags in Tuvan, Russian and English
languages, with the help of which an automated search will be performed. The
database of full-valued tokens of Tuvan language will serve to identify lexical
compatibility of lexemes. Four basic semantic classes are distinguished: human,
2) animal, 3) thing, 4) natural objects and phenomena, 5) abstract concepts.
In semantic classes, subclasses are identified: 1) substantive nouns; 2) proper
names; 3) non-prudential nouns (abstract concepts). All subject names are divid-
ed into subgroups: “person” - names of kinship, profession, ethnonym; “Animal”
- wild animals, domestic animals, birds - wild birds, domestic birds, fish, insects;
“Subject” - substances and materials, household items, buildings and structures,
tools; “Natural objects and phenomena” - plants, names of weather phenomena,
celestial bodies, landscape objects; “Abstract concepts” - emotions, sensory per-
ceptions, universal submission. Further, the selected subclasses are subdivided
into smaller semantic groups.

Keywords: Tuvan language; lexical-semantic classes and subclasses; han-
dles; tags; noun.
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CO3JAHHE BA3bI JAHHBIX
MMEHHU CYINECTBUTEJIBHOI'O
JJIA QJIEKTPOHHOI'O KOPITYCA TEKCTOB
TYBUHCKOI'O SI3bIKA'!

b.4Y. Oopicax, A.b. Xepmekx,
B.C. Onoap, A.A. Canuak,
M.A. Kyscyzem
Tysunckui eocydapcmeennuiil ynusepcumem, Kvizoin
kuzhuget.m55@mail.ru

B mpennaraemoii ctarbe KOJUIEKTUBA aBTOPOB M3JIAralOTCs MPHUHIUIIBI CO3-
JaHus 0a3bl JaHHBIX UMEHU cyuiecTBuTesbHOTO it DKTTS.

Co3nanue 6a3bl JaHHBIX UMEH CYNIECTBUTEIBHBIX TYBUHCKOTO SI3bIKA SIB-
JsieTcsl HeOOXOMMBIM 3TaroM paboThl. Bee MMeHa cymiecTBUTENbHBIE TYBUH-
CKOTO 53bIKa PACHPENEIIAIOTCS HA OCHOBHBIE CEMaHTHUYECKHE KIIACCHI: YEJIOBEK,
KHUBOTHOE, IIPEAMET, IPUPOAHBIE OOBEKTHI U SBICHUS, A0CTPAKTHBIC TOHSITHUSI.
CeMaHTHYECKMM KJIaccaM, IMOAKIJIACCaM M AECKPHUIITOpaM MPHUCBAUBAIOTCSA TATH
Ha TYBMHCKOM, PYCCKOM U aHIVIMHCKOM S3BIKaX, MIPH IOMOIIM KOTOPBIX OyJeT
MIPOM3BOINTHCS. ABTOMATH3MPOBaHHBIN NOUCK. Co3naBaeMast 0a3a JaHHBIX I1OJI-
HO3HAYHBIX JIEKCEM TYBHHCKOTO SI3bIKA OYAET CITY>KUTb /IS BBISIBICHHS TaKXKe
JIEKCHYECKOH COYETaeMOCTH JIeKceM. BhIeneHo yeThlpe 0a30BBIX CeMaHTHUE-
CKMX Kilacca: 1) 4emoBek, 2) KHUBOTHOE, 3) MpeaMeT, 4) MpUpPOTHBIE OOBEKTHI
U ABNICHUS, 5) abCcTpaKkTHBIE MOHATHSA. B ceMaHTHYECKUX KilaccaX BBISBICHBI
HOAKIAcChl: 1) mpeMeTHBIE UMEHA CYLIECTBUTEIIBLHBIC; 2) UMEHA COOCTBEHHBIE;
3) HempeAMETHBIE NMEHA CYIEeCTBUTENBHbIE (a0CTpaKkTHBIE TOHATHS). Bee nmpen-
METHBIE UMEHA MOAPA3AEIAIOTCS HA MOArPYIIBL «4E€TI0BEK» — IMEHA POACTBA,
npodeccust, STHOHUM; «KHBOTHOE» — TUKHUE KUBOTHBIC, JOMAIIIHUE KUBOTHBIC,
NTHLBI — JUKHE NTHIBI, JTOMAIIHUE NTHIBI, PHIOBI, HACEKOMBIE; «IIPEAMET» —
BEIIIECTBAa U MaTepHalbl, OBITOBBIC MPHUHAIICKHOCTH, 3AAHNS U COOPYKEHUS,
UHCTPYMEHTBI; «IIPUPOJIHBIE OOBEKTHI U SIBJICHUSD — PACTEHUS, Ha3BaHUS ITIOT0/1-
HBIX SIBJICHUH, HeOECHBIE Telna, 00BEKTH TaHAIa(Ta; «a0CTPAKTHBIE TIOHATHS —
SMOLIMH, YyBCTBEHHBIE BOCIPUATHUS, YHUBEPCAIbHBIE NpeCcTaBleHus. Jlanee
BBIJICJICHHBIE TTOJKIIACCH MTOAPA3EIAIOTCS Ha Oojiee MEIKHE CEMaHTHYECKHUE
TpYIIIBL.

KiioueBble ciioBa: TyBI/IHCKI/Iﬁ SA3BIK; JICKCHUKO-CCMAHTHYCCKUC KJIACChl U
MOAKJIACChI; JCCKPUIITOPHI; TOTU; UM CYIICCTBUTCIILHOC.

! Pabota BeinonHeHa mpu noaaepxkke PITH® (mpoekt «Co3nanue 6a3bl 1aH-
HBIX JISKCUYECKOTO (DOHIIa TYBHHCKOTO SI3BIKay», TpaHT Nel6-04-12020).
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B crarbe mpencraBiieH xoa paboT Haja co3laHMeM Oa3bl JaH-
HBIX I8 DJIEKTPOHHOTO KOpITyca TEKCTOB TYBHHCKOTO S3bIKA
(BKTTS). DToT 3Tan sBngeTcs MpOAOKEHHUEM Pa0OThl KOJIIIEKTH-
Ba aBTOpOB TyBHHCKOTO rocynapcTBeHHOro ynusepcureta (Hayuno-
00pa3oBaTesIbHOro LEeHTpa « TIopKoIorus» B COTpYIHHUUYECTBE ¢ Kade-
Jpoit nH(POPMATUKHN) O BKIIOYSHHUIO TEKCTOB HA TYBUHCKOM SI3BIKE B
NIEKTPOHHYIO 0a3y U pa3paboTKe pa3METKU KopIyca.

DnekTpoHHAas 0a3a JJaHHBIX JIEKCHYecKoro (hoHaa OyIeT PYHKIIHO-
uuposath B DKTTA kak cipaBouHO-1IOMCKOBasI CCTEMA, IIPH MTOMOIIIH
KOTOpOH OyJieT aBTOMAaTHU3MPOBAH IMOUCK HEOOXOIUMBIX (PparMeHTOB
TEKCTOB C MCKOMOM ceMaHTH4YecKol MH(OopMaLueil ¢ nocieayomum
WX HUCTOJb30BaHUEM IPH COCTABICHUH YYECOHHKOB (B TOM YHUCIIE H
NIEKTPOHHBIX) U IPYTUX y4E€OHBIX MaTepHallOB U KOHTEHTA, a TaKXkKe
IIpY COCTABJIEHUH CIIOBapeE.

baza nanubpix umenn cymectButenbHoro IKTTS ocHoBwiBaeTcs
Ha pacrpeiesieHHH BCeX IMOJIHO3HAYHBIX JIEKCEM TYBHHCKOTO SI3BIKA
Ha CEMaHTUYeCKue pa3psbl (Kiaccel) clioB. Beiaensiorcs yeTsipe Oa-
30BbI€ CEMAHTHYECKUE KJIACCHI: 1) YelloBeK, 2) )KUBOTHOE, 3) TIPEAMET,
4) npupoHbie 00BEKTHI U sBICHUA, 5) abcTpakTHble TOHATHS. [Ipu
9TOM, UMEHA CYIIECTBUTEIbHBIC MOAPA3/CIISIOTCS Ha MOIKIACCHL: 1)
peAMETHBIE UMEHa CYIIeCTBUTENbHbBIE; 2) UMEHA COOCTBEHHEIE; 3)
HEeIpeIMETHbIE UMEHA CYIIEeCTBUTEIbHbIC (a0CTPaKTHBIC MOHSTHUS).
Bce npenmMeTHble MMEHA, B CBOIO O4Yepe/ib, OAPA3ACIAIOTCS Ha: «4e-
JIOBEK» — IMEHA POJICTBA, IPodeccusi, STHOHNM; <CKUBOTHOE» — TUKUE
KUBOTHBIE, JOMAlIHUE KUBOTHBIE, MTULBI — AUKUE MTULBI, JOMAIlI-
HUE MITUIIBI, PHIOBI, HACEKOMBIE; «IIPEIMET) — BEIIECTBA U MaTEPHAJIbI,
OBITOBBIE MPUHAIEKHOCTH, 3aHUS U COOPY>KEHUS, HHCTPYMEHTHI;
«TPUPOJIHBIE OOBEKTHI U SBICHUS» — PACTEHUS, HA3BAHUS TOTOIHBIX
SIBJICHUH, HeOeCHbIE Tena, 00BEKTHI JanamadTa; «adCTpakTHbIC MO-
HATHUS» — SMOIIWHU, YyBCTBEHHBIE BOCTIPUSTHS, YHUBEPCAIbHBIE TIPEI-
ctaByieHus. [lanee BblJeNEeHHbIE MOAKIACCHI MOJIPA3AEISAIOTCS Ha 00-
Jiee MEJIKUE CEMAaHTHYECKUE TPYIIIIHL.

[Tpumep pacnpeneneHuss NpeAMETHBIX UMEH CYIIECTBUTEIbHBIX
TYBUHCKOTO SI3bIKa W MX MOMET npuBeAeH B Tabnume 1. Ha3zpanus
JIEKCUKO-CEMaHTUYECKUX KJIACCOB, MOJKIACCOB U IECKPUIITOPOB 000-
3HAYAIOTCS TATaMU HAa TYBHHCKOM, PYCCKOM M aHTIIMICKOM SI3bIKaX.
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Tabnuya 1. UMeHa cyniecTBUTEIbHbIE TYBUHCKOIO SI3bIKA.
IlpeameTHBIE HMEHA.
Nouns in the Tuvan language. Object names

Kuorcu / [epzyn-mopen aoa, aua ‘0Tel, Mamna’, asa ‘MaMa’, KblpeaH-
Yenosek / |ammapuwt/Vimena |asa ‘0abyuika’, keipean-aua ‘nenymka’, yeba
Human ponctBa / Names |‘cectpa’, akwl ‘Opar’, dyyma ‘mnaammii opar/
of kinship MIamas cectpa’, oaau ‘mans’, Kyyu ‘)KeHa
s’
Ilpogheccua/ amyu ‘Bpad’, 6auikel “yIUTEIh , bIpaddiCbl
Profession ‘meBent’, ¥oaaauwbl ‘BOAUTEND, odep’
Smuonum/ KblOam ‘KUTaell, KHTassHKa’, Oypsam ‘OypsT,
Ethnonym OypsTKa’, Moo ‘MOHIOJ, MOHTOJIKA’, opyC
‘pycckuii, pycckas’
Jupue Mupuz amveiman/ |uepnaux/nukue/ wild aovle ‘MenBenn’,
amviman/ | KuBotHbie / Oouun ‘Oenka’
Kupot- Animal
Hoe /
Animal azvipan/nomaniaue/ uHex ‘kopoBa’,
domestic bim ‘cobaka’
wma yepnux/nukue/ wi xapmulea
K; / / e/ wild
THLIBI KOPIIYH’, yc-
IT / ‘KO ’, ye
Birds Kywikaut ‘pemes’
azvipan/nomanraue/ daeaa ‘Kypuna’,
domestic Kac ‘Tycp’
ax-banvik ‘enen’, wiopman ‘uiykKa’, Kaovipeul
Banvikmap/ o ‘enent’ ‘myka’, kao
Pr10BI / ‘xapuyc’
pHy
Fishes
Kypm aimaa/ wapmuliiaa ‘Ky3HEUuK, apul ‘muena’,
Hacexompre/ bLMbIpaa ‘Komap’, 99K ‘Myxa’, WbliIauKbIH
b b
Insects DI (07::91(3:10) 1 e (50):3
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Yyya/
[penmer /
Thing

byoymenoep/
Bemecrsa u
MaTepHais /
Substances and
materials

cye ‘Bola’, uyeati ‘U3BECTh’, mopey ‘eNkK’,
anowiy 30110TO’, Kay ‘CTaNb’, xemyp ‘yrois’,
Kuouc ‘BOWIOK’, MaHbl “‘Mpamop’, Xyziep
‘OpoH3a’, xona ‘Menp, )KENTas Menb’, MOH2YH

‘cepedpo’

Im-xepexcen

/ BeITOBEIE
MIPUHA]JICKHOCTH,
yTBaps/
Household
accessories

Ask-casa /Tlocyna / Dishes

asx ‘nmyana’,
naw ‘9yTyH-
Has yaria JIs
MPUTOTOB-
JICHUS ITHIIH,
ouuse ‘omromane’,
oudicex ‘HOX’,

XyyH‘Benpo’

62, baxncety depuu / Mebdens |anmapa

/ Furniture

‘CYHOYK’, OpVH
‘KpoBarth’,
canoai ‘Ta-
Oypertka, cTym’

Houk-Xen / MoK ‘HallMOHAJbHAsI BEPXHS OACKIa,
Onexna, 00yBb/  |manero’, xotliey ‘pydalika’, yuygyp ‘IITaHBbI,
Clothing, Oproku’, uoux ‘HalMoHaJbHAs 00YBb,
footwear caroru’, YeHW KoK ‘Oe3pyKaBKa, KIICTKA .
Basxcoin- Yypmmaap opan-caéa/ |ee ‘opra’,
oanzam, myoyz | Xumme / Housing 4aoblp ‘UyM,
obvekmunepu/ manaml’, anadicul
3nanus u 02 ‘ayM’, Kuouc
COOpYKeHHUs / 02 ‘BOMJIOYHAS
Buildings and opta’, doopbauu
constructions o2 ‘OpeBeHUaTast

opTa’, bascuvly
‘oM, 31anue’

Tyoyz oovekmunepu /
Hesxwunrple mocTpoiiku /
Constructions

Koesypye ‘MocT’,
Kaorcaa 3aroH
IS CKOTa’,

oec kaxicaa
‘3aKpBITHIN 3aTOH
I cKoTta’
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Yyyn/ Aounen / Ip kudicunun 20unenu/ |6anduv ‘Tomnop’,
[penmer / |IIpunagnexsoct | Myxckue CbIbLIPMKbILILUU
Thing / Accessories npuHaIexHoct/ Men's | ‘ylouka’,
accessories KeCcmux ‘“HOXHK’,
ya ‘Iyx’,
4anbivl OPYCOK,
0CEJIOK, MATKHHI
TOYMJIbHBIN
KaMEHb’,
XOJL XUp3d3u
‘HOXKOBKa’
Kuvic kusrcunun 30unenu / |oaw wyypy
Kenckue ‘rpebeHs’,
TIPUHAIIC)KHOCTH / Ounzex ‘Konblo’,
Women's accessories ounexmaauu
9 9
Opacret’,
boowKyH ‘ne-
BUYbE HAKOCHOE
YKpalIcHne
U3 TpEX HUTEHN
oyc’, une
xaswvl ‘PyTIIIp
IS MITJTBL
cbipea‘ceperu’
boiioyc Yuyw/pacrenus / |ovm-cuzen ‘TpaBa’, viaul ‘IepeBo’, wusu
o0vekmu- |Plants ‘ellb’, yeuyek ‘1BETOK’
Jiepu Azaap 6andanst /| |uavc ‘TOKIL’, KbI3AHHAAUIKBIH
oonzaw 11 3 5 13 > ¢ 5
boiiovem OTO/HBIC rpo3a’, uenvsws ‘pamyra’, xam ‘Betep’,
62: yfu_y H| spnenms / OUHMUPIIUKUH ‘TPOM’, wtyypear ‘Oyps’
A ) Weather
KYHRAPBL | ¢ onditions
HpHpO’H- o b . b
HEIE Jap au ‘Mecd1l, IyHa’, XyH ‘COTHIIE’, CblI0bIC
obwexTh u |00vexkmunepu / | ‘3sesna’, [llonban ‘Benepa’, Yeep ‘Ilnesnpr’,
SBICHYS / Hebecurie Tena / | Yeou-xaan ‘Bonpas Measeauna’
Natural Heavenly bodies
objects and |/lanowagym / asy ‘TOPHBIN Nyr’, Oae ‘ropa’, xem ‘peka’,
phenomena | Landscape Xxo8y ‘cremb’, wooea ‘NOKOWHA, BIMAJMHA,
oBpar’, xuipiiay ‘HeOOJBIION TOpHBII Xpeder,
oTpor’, xas ‘cKkana’, baansik ‘CeIIOBUHA TOPHI’

ITogknacc «Mmena COOCTBCHHBIEY moaApasaACIATCA Ha: «4Y€JI0-
BCK» — UM, OTUYCCTBO, (baMI/IJ'II/II/I, Ha3BaHUC poaa, <KMBOTHOC)» — JIO-
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1ajap, KOpoBa, codaKa; «IPUPOJHBbIE OOBEKTH (Ha3BaHHUS MECTHO-
CTEeii) — TOMIOHUMBI, THIPOHUMBI. CM. Tab. 2.

Tabnuya 2. IMeHa cymecTBUTEIbHbIE B TYBHHCKOM SI3bIKe.
HNmena coOcTBeHHBIE.
Nouns in the Tuvan language. Own names

Kuorcu / Am/Vmsa / Name Yeuex-oon, Apmoi, Menou,
Yenosek / Kapa-kxvic
Human Aoazvinviy advt / Otaectso / | Jypeen-oonosuy, Baii-Kapaeena
Middle name
Damunusnap | Gamunuu / | Capwie-oon, lvivipan, Cazaauvt
Surname
Aiimax-coeox aowvt / Hazeanus | Keipevic, Moneyw, Kyynap,
ponos / Names of genera Tyayw
Aupuz Awm/Jlomans / Horse Kanuan-Lluneu, Capana,
amviman / Jopyeoaii.
;IFH_BOTIHOQ/ Hnex/Koposa / Cow Honeyp, Hazoip-Muuivic, [lokap
nma bIm/Cobaxa / Dog Ax-Tow, Koecmyk, Karoapak
Yepnep / Yepnep ammapot / Kuizvin, Yaa-Xon, Kyneypmye,
MectrocTth / | Tomornmer / Placenames baii-Taiiea
Terrain Cyznap ammapol / Vye-Xem, Jlyc-Xon, Ilusunue
T'maponumer / Hydronyms

HempenmerHbie nMeHa (aOCTpaKkTHBIE TIOHATHS) TIOAPA3/CISIOTCS
HA: SMOLIMH, YYBCTBCHHOE BOCIPUSTHE, YHUBEPCAIbHBIC IIPEACTABIIC-
Hust. CeMaHTUYECKHE TIOMETHI U PacIIpeIe/ICHIEe HEIPEIMETHRIX UMEH
CYIIECTBUTEBHBIX IPUBOIUTCS B Ta0iHIE 3.

Tabnuya 3. IMena cymecTBUTeIbHbIE TYBUHCKOTO s13bIka. HempeaveTHble
uMena. Nouns in the Tuvan language. Non-object names

Tyyzait
ounuum-
Kunnep/
AOCTpaKTHbIE
TTOHATHUS /
Abstract
concepts

Cazolu-cemkun
unepa’dwKuHu/ dMorus /
Emotion

6OPYWKY ‘PalOCTh’,
MyHeapan ‘Tope’, 0adazan3an
‘COMHEHHE’

Munnuwkun/
YyBCTBEHHOE BOCIIpHSITHE /
Sensory perception

daaws ‘mIy™m’, amoaH ‘BKyc’,
oK ‘UBET’, biblm ‘3BYK’

Huumu ounuuwkunnep/
YHuBepcanbHbIe
npexcrapienus / Universal
submission

b60nyyuKyH ‘cooBITHE,
KblJIObIHbIE ‘TEHCTBHE,
6atioan ‘00CTOATENILCTBO, ye
‘Bpemst’
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CocraBneHHas 0a3a JaHHBIX UMEHM CYLIECTBUTEIBHOIO B TYBHH-
CKOM SI3BIKE SIBIISIETCS YaCThIO JIEKCHUECKOTO oHa 1 OyaeT PyHKIHO-
Huposath B DKTTS kak cipaBoyHO-IOMCKOBasi CUCTEMA, [TPHU TOMOIIH
KOTOpOH OyIeT aBTOMaTU3MPOBaH MOMCK HEOOXOAUMBIX (PparMeHTOB
TEKCTOB C MCKOMOM ceMaHTHYecKoi MH(OopMaLueil ¢ nocieayomum
UX UCMOJb30BAaHUEM IMPH COCTABICHUHM YYCOHHMKOB (B TOM YHUCIE H
ANIEKTPOHHBIX) U IPYTUX YUYEOHBIX MAaTepPHAIOB U KOHTEHTA, a TaKXKe
IIPH COCTaBJICHUM CIOBapEH.
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Z. Sirazitdinov, L. Buskunbaeva, A. Ishmukhametova,
G. Shamsutdinova
Institute for history, language and literature
of Ufa scientific center of RAS
sazinl l@mail.ru

The article discusses the principles of the design of corpora of texts apho-
ristic genres in the Bashkir folklore. Small genres of folklore included in the
database of will allow the reader to explore the language of folklore. The authors
dwell in detail on the problem of annotating data texts. Also the article discusses
the possibility of using the developed case in the scientific works and educa-
tional process.

Keywords: the Bashkir language, Turkic languages, corpus linguistics, da-
tabase, folklore, aphoristic genres.

O MOAKOPITYCE A®OPUCTUYECKUX ’KAHPOB
BAIIKUPCKOI'O ®OJIBKJIOPA

3.A. Cupazumounos, J1.A. Byckynoaesa, A.Ill. Huumyxamemosa,
I.I'. Illamcymounoea
Hucmumyma ucmopuu, A3vika u 1umepamypol
Yumcroeo nayunoeo yenmpa PAH,
Ya, Poccus
sazinl 1 @mail.ru

B crarse paccmarpuBaloTCs MPUHIMIBI Pa3pabOTKH KOpITyca TEKCTOB ado-
PHUCTHUYECKHX JKaHPOB Oamkupckoro (oipkiaopa. JJaHHbIH noaKopIyc pazpada-
TBIBAETCS KaK 4acTh KOpPITyca (OJIbKIOPHBIX TEKCTOB B pycie 00el KOHIIETITY-
IBHOI MOJIENIM KOPITYCOB OAIIKUPCKOTO SI3bIKA, BKIFOYAIOIHMX B Ce0s1 KOPITYCHI
MIPO3anYECKHX, MyOIUIUCTHUECKNX (Ta3€THBIX U )KYyPHAIBHBIX) U (DOJIBKIOPHBIX
TekcToB. KoHIenTyanbHas MoJienb KOPIyCcOB pa3paboTaHa Ha OCHOBE CHCTe-
Mbl yripaBieHus 6a3zamu gaHHbix ORACLE. BritoueHnbie B 0a3y JaHHBIX TEK-
CTBI MaJIbIX KaHPOB (HOJIBKIOPA ABATCS UCTOYHHKOM UL HCCIIEIOBAHUS S3bIKA
(honbkIIOpa. ABTOPBI IOJPOOHO OCTAHABIMBAIOTCS Ha MPOOIeMe aHHOTUPOBAHHUS
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JAHHBIX TEKCTOB. PaccMaTpHBalOTCs BO3MOKHOCTH HCIIOJIB30BAHMSA KOpIyca B
HAYYHBIX TpyJaX, ydeOHOM Iporecce.

KiroueBble cjoBa: OalIKMPCKUN S3BIK, TIOPKCKHE S3BIKH, KOPITyCHAs
JIMHTBUCTHKA, 0a3a TaHHBIX, (ONBKIOP, ahopHCTHUECKHE JKAaHPHI, CHCTEMA Pa3-
METOK.

1. BeBenenue

@DOoNbKIOPHBIE MaTEpUaNbl, OTPAXKAIOIINE OBIT U MHUPOBO33PEHUE
Hapo/a, CoIepIKallie apXandecKHe AIEMEHTBI, IBJISIFOTCS LIEHHBIM UC-
TOYHHUKOM KakK JUIsl TEOPETUUYECKUX HMCCIEAOBAHUN MCTOPHH pPa3BU-
THUS A3bIKa, ONPEAEICHUS S3bIKOBOM KapTHHA MMpa, TaK U JUIsl INpak-
TU4eckoil nekcukorpaduu. [IoaToMy B 0T€UECTBEHHOUM KOPITYCHOM
JIMHTBUCTUKE MHTEPEC K TEKCTaM HAapOJHOI'O TBOPYECTBA C KAXKABIM
JTHEM BO3PACTaeT: aKTUBHO BEAYTCS paOOTHI MO CO3JaHHIO KOPITYCOB
(b OJBKIOPHBIX TEKCTOB pycckoro [Hukomaes, 2015], kaaMbIKOro
[KykanoBa, 1912], nranacanckoro [Kopnyc Hranacanckux (oib-
KJIOPHBIX TEKCTOB], TyBHHCKOTO [Canvak, 2012] s3p1k0B. UHCTHTYTOM
STHOJIOTMH ¥ aHTPOMNOJIOTHH pa3padaThIBalOTCs KOPIYChl (OIBKIOpa
psina s3p1k0B CuOupH (3BEHKUICKOT0, HIOPCKOI'0, HEHEL[KOT'0, TeNEYT-
ckoro) [Kopnycet UDA PAH]. O0bekTaMu 3TUX KOPIYCOB BBICTYIA-
10T SMHUYECKHe, CKa304YHble, Onbnelickue 1 MU(OIOTHIECKHe TEKCTHI.
Adopuctuyeckuii xaHp 0 CETOTHSIIHET0 THSI HUA B OHOM U3 SI3bIKOB
HaponoB Poccum He sBSETCS 0OBEKTOM IOCTPOSHHSI KOpIyca, KOp-
MyCHOTro HccneaoBanus. Jannas mpoOriema BIEpBbIe MOAHHUMAETCS
OaIIKMPCKUMU SI3BIKOBEJIAMH.

Adopuctrueckue xaHpbl OAMIKHPCKOTO HAPOIHOTO TBOPUECTBA —
HeOombIINe 0 00BeMy (DOSTBKIIOPHBIE TPOU3BEICHHUS, KOTOPHIE BKIIIO-
YalOT B CBOM COCTaB MOCJIOBHUIIBI (MOKJIJIOP), TOTOBOPKH (SUTEMIAD),
3aragku (omaxTap), npuMeTsl (hbIHAMBIIITAp), 3aMPeThl (THIHBIY3ap),
npenackazanus (opaysap) ¥ T.A. B JTaKOHUYHBIX M eMKUX CYXKACHUAX
HaXOJAAT OTPa’KEHUE KU3HEHHbIC HAOIIOAEHUS U MPaBUIIa KUTEHCKOM
MYZIPOCTH OAIIKHPCKOTO HAPOAA.

CoTtpyanukamu otaena (GpoIbKIOPUCTHKU U UCKyccTBa VHCTH-
TyTa UCTOPUH, SI3bIKA U JUTEPATYPHl Y PUMCKOTO HAYYHOTO LIEHTpa
Poccuiickoit akagemun nayk (nanee — UMAJI YHI[ PAH) Bo Bpems
MHOTOYMCJICHHBIX JKCIeUIni 1o paiioHam Pecnybnuku bamnkop-
TOCTaH, COCETHUM 00JacTsIM U pecryOiIuKaM, Tie KOMIIAKTHO IPO-
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JKHBaeT OallIKMpCKoe HaceneHue, OblLT coOpaH OoraThiii MaTepHant
1Mo aOpPUCTUYCCKUM JKaHpaMm Oamkupckoro Qoibkiopa. JaHHBIH
MaTepHall MpeACTaBleH B BUAE OTACIbHBIX TOMOB “bamkupckoro
HapoaHoro TBopuectBa” [bamrkopt xanerk mwxkansl, 1995; bamrkopT
xanel'k wkanel, 2007; bamkopt xanerk wxkanel, 2006], cioBapeit
[bamrkoprca-pycca ¢paseonoruk hysnex, 1973; JlyxoBHoe Hacie-
nue.., 2008; bamkupcko-aHrI0-pycCKuil clioBaph afeKBaTHBIX TO-
CJIOBHUII ¥ TOTOBOPOK, 2002] n monorpadwuii [Hanpmmua @.A., 2008;
Hozepmmna, 1983].

O0BeMBI cCOOMpaeMoro Marepuana 1o (oJILKIOPY PacTyT, U B OC-
HOBHOM OHH TpeJCTaBlIeHbl Ha OyMakHbIX HOocuTensx. Co3naHue
AJIEKTPOHHON 0a3bl JAaHHBIX TEKCTOB a(h)OPUCTHUECKUX KAaHPOB, HHTE-
TPUPOBAHHON B KOpPITyC (HOIBKIOpa OAMIKUPCKOTO SI3bIKA, MTO3BOJISIET
3apuKkcHpOBaTH X B €OUHON 0a3ze M MOTMONHATH MO Mepe (pukcanuu.
JIaHHBIH MPOEKT MPEAOCTAaBIIET BO3MOXXHOCTh PEUIaTh 3a/a4H CO-
XpaHeHHs KyJbTYPHOTO HAcCIeausi OalKUpPCKOro Hapoa ¢ MOMOIIBIO
HOBBIX TEXHOJIOTHI M CIOCOOCTBOBATH HIMPOKOMY PACIIPOCTPAHEHHUIO
MaTepuaioB OAMIKUPCKOTO (OIBKIOPA B O3HAKOMHUTEIBHBIX U HayY-
HBIX LEIsX.

2. ApXHUTeKTypa NoAKopIyca

JlaHHBIN TOAKOpITyC pa3pabaThIBaeTCs KaK 4acTh Kopiyca (ob-
KJIOPHBIX TEKCTOB B pyciie oOmieil KOHIeNTyaJbHOM MOJeNHu Kop-
IIyCOB OAIIKMPCKOIrO SI3bIKA, BKIIIOYAIOIIUX B C€0Sl KOPILYCHI MpO-
3aMYeCKHX, MyOIUITUCTHYECKHUX (Ta3eTHBIX U KYPHAIBHBIX) U (POIhb-
KIIOpHBIX TekcToB [BbyckynbaeBa 2011, 45-51; Byckynbaea 2012,
139-141; byckynbaeBa 2012, 54-58; byckynbaesa 2013, 135-140;
Cupasutrauno 2014, 86—89; Cupaszuraunos, 2015, 658-664; Cupa-
sutauHoB 2013; Cupaszutnunos 2011, 269-274].

Jns GyHKIMOHUPOBAHUS KOPIycoB B ceTH VHTepHeT maboparo-
pueil TMHrBUCTUKU U MHPOpMaMoHHbIX TexHojoruit UWAJI YHI]
PAH pa3paboTrana WHTETpHpOBaHHAs CHCTEMa, MO3BOJISIOMIAs CO3-
JlaBaTh KOPITYChl, OCYIIECTBIIATh MIMPOKHI KPYT MOMCKOBBIX 3aad U
aIMUHHUCTpUpoBaHus 6a3 maHHbIX [Cupasutaunos, [lomsaun 2014;
Sirazitdiniv, 2014]. Ona pa3paboTaHa Ha OCHOBE CUCTEMBI YIIPABICHHUS
6a3amu nanHbIx ORACLE. Kopmycs! npeacraBieHsl B ManimHHOM
dhonme 6amkupckoro s3pika (mfbl2.ru).
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Puc. 1. UnTepdeiic moaropyca TEKCTOB ahOPUCTHUECKHUX KAHPOB
GamKupckoro GopkiIopa

3. CucreMa pa3MeTOK TeKCTOB aQ)OPUCTHYECKUX KAHPOB
0amIKUPCKOro (obKI0pa

Ha ceroansmnuii 1eHs pa3zpa3paboTaHbl METaTEKCTOBAs M JIMHIBH-
cTrueckas (Mopdosorndyeckasi) pa3MeTKu TEKCTOB apOpHUCTUYECKUX
KAHPOB OAIKUPCKOTO (hoNIBKITOpA.

MeraTekcToBasi pa3MeTKa TeKCTOB a)OPUCTHYECKHUX JKaHPOB (MH-
(hopmarmst 0 TeKCTe):

— skaHp (TOCIOBHUIIA ‘MK, TOTOBOPKA ‘9iiTeM’, 3arajka ‘Momax’,
npuMeTa ‘heIHaMBIII’, 3aIIPeT ‘ThIMBIY , TIPEJICKa3aHue ‘opay’);

— TeMaTHKa (Hampumep, JUIsl 3araJiok MpPEJCTaBIICHBI CIEIYIO-
LIMe BUJIBL: 3eMJI U HeOO, SIBIEHUS NpUPOIbl ‘ep hoM KYK, TOOUFOT
KYPEHEUTape , MUP PAaCTCHHI ‘YCeMIIEKTOp MOHBsShbI’, MUP >KMBOT-
HBIX ‘XalyaHaap JOHBshbI’, 4ETOBEK U €T0 )KU3HEACATEIBHOCTD ‘Kelle
hoMm yHBIH TOpMOIIO®);

— Ha3BaHMe (€cCJIM UMEETCsl, HallpUMep, B 3araJikax B KauecTBe Ha-
3BaHUS JIAC€TCS €T0 OTBET);

— HCTOYHMK (Ha3BaHWE UCTOYHHUKA, TOJ U3AHHS);

— 00beM TeKcTa (KOJINYECTBO MPEI0KEHHH, CTIOBOGOPM).

Cucrema MOp(OIOruyecKoi pa3MeTKi B JAHHOM KOPILyCe OpUEH-
TUPOBaHA Ha MPEJCTABICHUE BCEX PETrYJISAPHBIX CIOBOU3MEHUTEIBHBIX
rpaMMaTHYECKUX (HOPM.

Mopdonornyeckast nHpopManusi OAMKUPCKOH CIOBOGOPMBI B
KOpITyCe BKIIIOYAET:
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Kopyc GamKkHpCKoro f31ka
DonbKI0p EEE
BBOJT HOBOTO IPOH3RE/ICHHS
[Kanp - Testarmsa | 3noc - Tapu
Siimemaap - Xeguer —
[Hassasme SiiTempap - Viowrvar TopwoL0

‘SiiTemnap - Kenkypew, fionanap, TyFaHnbix veracebeTTape
iimemnap - KelereH actine!

Siimemaap - MpakTik chancade

Meromm Maxanaap - Xeuat

Maxangep - VismeweT Topmowo

Maxangep - KesxypeLu, Honanap, TyraHneix uewacaGaTTape
Maxangep - Kewene aceinsi
Maxanaap - Mpakrik encadpo
Viomaxap - Ep hem haya, TeGwreT kypenewrape
Viowmaxrap - YgemnexTap qorbahe!
s Viowax1ap - XaityaHaap fowbahei
ViomaxTap - Ketwe ham yHbi TopMoLuo
BOPOHFD biLIaHHIY-XEpabETTaP - BOPOHFD BILIaHSI-XEpaeTTep

bipsigap - bipsiaap
Cuxeip (apBay) hyszepe - Cuxelp (apGay) hyzgape
Kapreius hy3sepe - Kapreiw hyssepe

Puc.2. brok amMuHHECTpaTOpa, BKIIOYAONINHA TPOTPaMMHBIE CPEICTBA
JUISl BBOZIA TEKCTOB

— ucxoHy0 hopMy cioBa (Jiemmy);

— YaCTEPEYHYIO XapaKTePUCTHUKY;

— COBOKYNHOCTb MOP(OJIOTHUECKUX MPU3HAKOB MO TUITY arrjtoTH-
HATUBHBIX aQ(PUKCOB CIOBOM3MEHEHHUS, KOTOPHIEC TIOPA3IENIAIOTCS Ha
WMEHHBIE U TJIarOJIbHBIE (DOPMBI.

i Do AT | [ verans oo

Bapiant 3/
|Apxis VHIT
[PAH, dora 3,
omics 21,
enxp.8/3

| zommahsy/Afisry
3/Baurxopt
ansr e | BB o - ypsasa/spancons/ .o Garu, e — xapyan 2a gta.
9-cut Tou.

fomaxtap. -
Odo: Kutan,
2007, - 416 6./1
Tiomaxrap -
Xafiyaiuzap

| nownshsi/

B —— - v pssana/ypaean/noun/ma/Loc/ Gyna, aracta xyma, apTuuan kymTape iiepra, fiopers, fiyrepr, omors, Tipnats, Gail arahum Giryoro.
9-caa o,

rri
Ope: Kuran,
2007, - 416 6.1

E_ & O hup/21 1153132 M bashkorp/korpule =

Puc. 3. Mopdonornueckas pasmMeTka TeKCTOB a)OPUCTHUCCKUX JKAHPOB
Garmkupckoro (oIbKIOpa

4. 3akjaouenue

Takum 00pa3oM, co3aHue 3JIEKTPOHHOM 0a3bl TEKCTOB adopu-
CTHYECKHX JKaHPOB OAIIKUPCKOTO (hOJIBKIOPA, HHTETPUPOBAHHON B
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KopIiyc (oNBKIOpa JaeT BO3MOXHOCTb IOJIb30BATEII0 HCCIIE0BATh
S3BIK TEKCTOB a()OPUCTUYECKUX >KAHPOB OAIIKUPCKOro (oiabKiopa,
MOJIyYUTh JTUHTBHUCTUYECKUE JaHHBIE OTHOCUTEIBHO Mopdosioruye-
CKOM MH(pOpPMAIMH MTPEICTABICHHBIX TEKCTOB.

JlaHHBII TOIKOPITYC OPUEHTUPOBAH IS HCCIIe0BaTEIeH C Pa3HbI-
MU UHTEpPECaMH U 3aJlayaMu — JIMHTBHCTaM, (OJIBKIOPUCTAM, KypHa-
JUCTaM, TIPENoaBaTeINsIM, YIaIMCS.

Baarogapuocrts

UccnenoBanne BHIIONHEHO TpH (puHAHCOBOW moapepkke PODU u
[IpaButenscTBa PecnyOnuku bamkoprocran B pamkax Hay4dHOTO IPOEKTa
Ne 17-14-02010 a/p.
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LINGUISTIC ANNOTATION OF GRAMMATICAL MOOD
IN THE SAKHA LANGUAGE

G. Torotoev, A. Nogovitsyna
M.K. Ammosov North-Eastearn Federal University
torgav(@mail.ru, Erkin2007@mail.ru

This article which is based on the works of turkologists and Yakut language
scholars deals with the problem of linguistic annotation of Sakha language
grammatical mood system, represented by 10 modal forms.

Keywords: annotation, tag system, Sakha language, morphemes, allo-
morphs, grammatical mood.

IMPOBJIEMA AHHOTUPOBAHUSA I'PAMMATHUYECKHUX
KATEI'OPHU B SI3bIKE CAXA (HA IPUMEPE HAKJIOHEHU
AKYTCKOTI'O I'JIAT'OJIA)

I. I. Topomoes, A. H. Hozoeuuwina
Cegepo-Bocmounbiil ghedepanvhbiii yHugepcumem
umenu M. K. Ammocosa
torgav(@mail.ru, Erkin2007@mail.ru

B manHO# cTaThe, OCHOBBIBasCh Ha paboTax SIKYTOBEAOB M TIOPKOJOTOB,
paccMaTtpuBaeTcs mMpodiieMa JTUHIBUCTHYSCKOTO aHHOTHPOBAHUS CHCTEMbI Ha-
KIIOHEHUII TIaroia sKyTCKOTO s3bIKa, MpeacTaBieHHoH 10 MomanpHbIME (Dop-
MaMH.

KiiroueBble ¢cjI0Ba: aHHOTHPOBAHKUE, CHCTEMa TAITOB, S3bIK caxa, MOP(EMBI,
asIoMopGbl, HAKIIOHEHUS TJ1aroJja.

BBenenne

AHHOTHpPOBaHHE CJIOBOGOPM — 3TO OYEHBb TpyJdoemKas pabdoTa,
TpeOyloImas OT UCClIe0BaTeNs IMTyOOKHUX 3HAaHUH B 00JIACTH TEOPETH-
YeCKOW M IPUKJIQJHON JIMHIBUCTHKH. B KOMITapaTHBUCTHKE MTPUCTAITb-
HOE BHUMAaHUE YACSICTCS IUIaHy BBIPAXKCHUS U IJIaHY COJEPIKAHUS,
WHBIMU CIOBAMU, KOMIIAPATUBUCTAMU YUUTBHIBACTCSI U CTPYKTypHasd
(dbopmanbHas) 6M30CTh, U QYHKIIMOHAIBHO-CEMaHTHIECKOE COOT-
BETCTBUE TEX WJIM MHBIX IPAMMAaTHYECKUX KaTeropuil.
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BaxxHelmM KOMIIOHEHTOM 3JIEKTPOHHOT'0 KOPITyca JIF00Oro sI3bIKa
SBJISIETCS] FpaMMaTHYeCKasi pa3MeTKa (CHCTeMa TAroB), MO3BOJIAIONIAs
MOP(}OJTOTHYECKOMY aHAJIM3aTOPy aBTOMAaTHYCCKH 00padaThIBATh
JIMHTBUCTHYECKUE 00BEKTHI B (hopMann3oBaHHOM Buze. C TOUKH 3pe-
HUS TUMOJOIMM SI3BIKOB, TIOPKCKUE S3BbIKM OTHOCSTCS K arryiloTHHA-
TUBHBIM SI3bIKaM. B JUIMHHOH Tienouke Kaxk/plii appurc uMeeT cBoe
OIIPENIEJIEHHOE MECTO, OTJIMYAETCS ONPEACICHHON 3aKOHOMEPHOCTBIO
“IpuKiIenBaHus” ¥ QYHKIMOHATBHO-CEMAaHTHYECKON Harpy>KEHHOCTBHIO.
Takast 0COOEHHOCTbH TIOPKCKHUX S3BIKOB Ja€T OOJIBLIOE NPEUMYIIECTBO
B OIIMCAaHUU X MOP(OJIOTUH B aBTOMAaTUYECKOM PEXKUME.

B Onwkaiinieid mepcekTHBe B CPaBHUTEIIbHO-COTIOCTABUTEIBHBIX
HCCIIEIOBAHUAX TIOPKCKHX SI3BIKOB Oy/IeT MPUMEHEH METO]| aBTOMa-
TUYECKOTO JMHIBUCTHYECKOIO aHajlu3a, 4To TpedyeT yHU(UKaLUU
CUCTEM IPaMMAaTHYECKOM Pa3sMETKH B KOPILyCaX TIOPKCKUX S3BIKOB.
B 2014 r. BO Bpems mpoBeIeHHSI MEXITyHAPOTHONW KOH(PEPEHIHH IO
KOMIIBIOTEpHON ¥ KOTHUTUBHOM JUHrBUCcTHKE TEL-2014 13 yncna uc-
ciiefioBaTeiel TIOPKCKUX sI3bIKOB Obu1a cpopmupoBana Kazanckas pa-
Oouas rpynmna 1no yHu(pHUKaluud CUCTEMbl TPAMMATHYECKON pa3MeTKH
B KOpIIyCaxX TIOPKCKUX A3BIKOB. C TeX NOp YUYEHBIE NPEACTABIISIOT pe-
3yJbTaThl CBOMX UCCIEJOBAHUN — M TEOPETUYECKOT0, ¥ IPUKIIAJHOTO
XapakTepa — B HayuHo-nipakTuueckoM cemunape UniTurk. Mcxoas u3
BBIIIECKA3aHHOT'0, IIPY aHHOTUPOBAHUU I'PAMMAaTUYECKUX KAaTErOpHid
A3bIKA Caxa MbI OIIEPUPYEM yCIOBHBIMY CUMBOJIAMH, UCIIOJIb3YEMBIMU
B KOPITyCax JAPYI'MX TIOPKCKHX SI3bIKOB.

CucreMa HAKJIOHEHUH SIKYTCKOTO IJ1aroJia

Haxsnonenne kak momanpHas Gopma riiarojia ¢ AaBHHUX TOp MPH-
TATHBACT K ceOe MPUCTATIbHOC BHUMAHHE MHOTHX HCCIIEIOBaTEleH-
sA3bIKOBeI0B. HakiioHeHus rinarosia B sSIKyTCKOM S3bIKE BIEpPBbIE OIHU-
canbl akagemukoMm O.H. betnunrkom B HayuyHOM TpyZe “O si3bIKE SIKY-
ToB” (1851), UM yCTaHOBJIEHO BCETO MATh HAKJIOHCHHH TJIaroja: u3bsi-
ButenbHOE (Indicativus), moBenurenpHOe (Imperativus), BO3MOKHOE
(Potentialis), ycnoBnoe (Conditionalis), coBepiennoe (Perfectiv)[1].

TepMUH Kusn, 4TO B NEPEBOJE C SIKYTCKOTO HA PYCCKUU S3BIK
O3HAYaeT HAKIOHeHUe, B SKYTCKUH SI3bIK BBEIEHO S3BIKOBEIOM M Ta-
JaHTIMBEIM nucareneM A.A. VBanoeiM-KyHmp. B pabore “buhuru
cama0bIT” (1925) oH paznuuaer 6 HAKIOHEHUH SKYTCKOTO TIIaroia:
MOBENUTENIbHOE (CopyHap KUAM), MPEAYyIPEAUTEILHOE (CIPITIP KUIII),
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KenaTenpHoe (Oapapap KHAIT), HAKIOHEHHE YBEPEHHOCTH (IPIHAP
KH3I), IpocuTeabHoe (Kopaehep kua), nmocreneHHoe (Chibipa-6aapa
reiHap kudm) [2]. B cBoem yueOnuke “Caxa touta. KeipamaaTsika yoH-
Ha ObIpaancaiiapik cypyityy” (1934) oH BHOCHT CIIEAYIONIYIO MOTPaB-
KYy: U3 BBIIIEHA3BaHHBIX 6 HAKJIIOHEHUH OH OCTAaBJISET TOJIBKO MEPBBIX
YeThIpeX, ABYX MOCIEAHUX M0 KAKMM-TO MPUYMHAM UCKIIIOYAeT U3 Ma-
paaurMel HakioHeHui [3]. HakiioHeHus riaroia HallId CBOE OTpake-
nue B paborax H.H. Ilonme [4], H.H. [1aBnosa [5], H.C. I'puropsesa
[6], JI.H. XapuTtonosa [7] u np.

HaxksoHeHMs B SIKYTCKOM SI3bIKE OCHOBATEIbHO UCCIIEOBAaHBI JJOK-
TopoM (punonormueckux Hayk E.W. Kopkunoii B GpyHIaMeHTaIEHOM
Tpyae “Haknonenus riarona B KyTCKOM si3bIke”. EX0 ycTaHOBIEHO,
YTO B SIKYyTCKOM SI3bIKE CYILIECTBYET JeCATh (POPM IJIarojibHOTO Ha-
KJIOHEHHs, KOTOpPbIE OTIMYAIOTCA JIPYT OT Apyra MOpQoJorudyecKu-
MU TOKa3aTeIMA M MOJIATbHON CEMaHTHUKOM: 1) M3bSIBUTENBHOE Ha-
KJIOHEHHE; 2) MOBENUTENbHOE HAKJIOHEHNE; 3) yCIIOBHOE HAKIIOHEHHE;
4) BO3MOXKHOE HAKJIOHEHUE; 5) yTBepAUTEIbHOE HaKIIOHEHUE; 6) 107-
KEHCTBOBATEIbHOE HAKJIOHEHHE; 7) HAKIOHEHHE OOBIYHO COBEpILae-
MOT0 ICUCTBHS; 8) coclaraTeIbHOe HAaKJIOHEHHE; 9) TIPEIIOI0KUTENhb-
Hoe HakioHeHue; 10) HakIOHEeHHEe HEeCOBEpIIMBIIETOcs (HEOCYIEeCT-
BIeHHOTO) neiictBus [8]. Jannas knaccudukanus ogoOpeHa BceMH
BEIYUIMMH YYCHBIMU-IKYTOBEIaMH U BBE/ICHA B AaKTUBHBIA HAYy4HBIH
06opoT. [9].

N3bsaBuTEIbHOE HAKJIOHEHHE

W3bsaBUTENIbHOE HAKIIOHEHUE (Kancuup Kusn) B SAKYTCKOM S3BIKE,
KaK ¥ B JPYTUX TIOPKCKUX S3BIKAaX, HE IMEET CIEIHaIbHOr0 rpaMMa-
THYECKOT0 Mapkepa — appuKcoB HakiIoHeHUs. Uepes HopMbl HHANKA-
TUBA BbIpaXKaeTcsi 0ObEKTUBHAS MOJAIbHOCTh B aCMEKTaX HACTOSIIE-
OyAay1iero, MpoIIeaIero U Oy aymero BpeMeH. 31ecb YMECTHO Hpo-
OUTHPOBATH OIPEEIICHUE, JAHHOE TOKTOPOM (PHIIOIOTHIECKUX HAYK
B.M. Paccanuubim: «OTa rpynna cnenuanbHbeIX (popm riarona, Bepa-
MKAIOIUX JIEHCTBUSA/COCTOSHUS BO BpEMEHH (IPOILEIIEM, HACTOSIIEM,
OyIyIIeM) Kak pa3 U COCTaBJIIET 0C000e HAKIIOHEHHE, TEMITOPATTLHOE
(BpeMeHHOE) HaKJIOHEHUE, KOTOPOE B TPAaMMAaTHKE MIPUHSATO HA3HIBATh
WHAWKATUBOM WM U3bSIBUTEIbHBIM HaKIIOHEHUEM. B cBs3u ¢ TeMm, 4To
B HEM OoJIbllIe BhIpajkeHa KaTeropusi BpeMEHH, a He MOJIaJIbHOCTH, TO
HEKOTOPbIE UCCIIEIOBATENIN UCKITIOUAIOT €0 U3 COCTaBa HAKIIOHEHU
[10, C. 101].
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IMoBenuTeNbLHOE HAKJIOHEHHE

[ToBenurenbHOE HAKIIOHEHWE Tarojia (copyuap Kusn) BRIpa)kaeT
pa3MyHbIe CTEIIEHW MOJAIBHOCTH MOOYKIACHUS TOBOPSIIETO K JCH-
CTBMIO: NIPUKa3, IOBEJIEHUE, TPOCHOY,TPU3BIB, MOKETAHUE U T.[.

B noBenuTensHOM HaKJIIOHEHUH pa3inyatoT Oiu3Koe Oyyiiee Bpe-
Ms ¥ OT/AajeHHoe Oynymiee Bpems. «bimskoe Oyayiiee Bpems moBe-
JUTEITHLHOTO HAKIIOHEHHS UMEET TPH JIWIA, TPU YMCIIa: eMHCTBEHHOE,
nBoHicTBeHHOE M MHOKecTBeHHOEe» [9, C. 320]. OCHOBHBIM OTIHYHEM
OTJQJICHHOT0 OyIyIIEero BPEMEHH MOBEIUTEILHOIO HAKIOHEHHS OT
0JIN3KOTO OYAYIIET0 BPEMEHH SIBIISICTCS YIIOTPEOJICHNE €r0 UCKITIOYH-
TEJIBHO BO 2 JUIE e1. U MH. 4. M B O1M3k0oM OyaymieM, U B OTJaJICH-
HOM OyIyIlIeM BBIIENSIOT J1Ba BAPHAHTA — OCHOBHOM M YCHUJIMTENIbHO-
MPOCUTENBHBIMH.

B.A. [InyHrsiH 0TMEYaeT, YTO «JUI TIOPKCKUX HIIM JTareCTaHCKUX
SI3BIKOB TUTTMYHO MOP(OIOTHYECKOE IPOTUBOIIOCTABIICHUE HMITEPATH-
Ba, toccuBa u roptatuBay [11, C. 319]. JIns o603HaueHHUs HMITEpaTHB-
HBIX KOHCTPYKLUI MBI Oy/1eM ONepHpOBATH CIAECTYIOIMMHA TEPMUHAMHU:
eopmamue 11t 1 muna, cOOCTBEHHO umnepamug s 2 JIAUa U 10CCus
s 3 mura. KpoMe toro, as 0603HaueHUsT TBOMCTBEHHOTO YMCIa
SKYTCKOT'O s13bIKa HaMu Ipejuiaraetcst nmomera Dual, oHa ucnonb3o-
BaHa A.B. /Ipi00 npu aHHOTHPOBAHUHM MOP(OIOTUUECKON CHUCTEMBI
XaKacCKOTO SI3bIKA.

Jis pa3nudeHust uMIiepaTuBa OJIM3KOro OYIYIIEero U OTAaJICHHOTO
OyAyI1ero BpeMeHH HaMH MCIoJib30BaHbl Taru IMP — uist Gnmskoro
Oyaymiero Bpemenu, a IMP2 — miist ornanenHoro 6yayniero BpeMeHH,
TakuM o0pa3om, ycioBHbIM cumBosl IMP2 Gyner moguepkuBaTh uc-
MOJIb30BaHNE OTIAJICHHOTO OYIYyIIer0 BPEMEHH HCKIIOYUTEIEHO BO
2 nuie e1.4. U MH. 4. Y CWIMTEeNbHO-IPOCUTENIbHAs popMa UMIIEpaTH-
Ba OTJAJEHHOTo Oyayliero BpeMeHu obOo3HaueHa cumBoioM PREC.
dopma npekaTuBa Ha —biblii 00o3Hauena PREC SG, T.x. ona o0o-
3Ha4YaeT €AMHCTBEHHOE YHCIO: Oap=aap=uiblli>0apaapulolii ‘TIOH-
v ke (moTom)’, popMa MpeKaTHBa Ha —HBITHIBIN MTOMEYeHa TATOM
PREC_PL, Tak kak 31ech HAJIMYECTBYET 3HAUEHHUE MHOKECTBEHHO-
CTU: bap=aap=vlr=Hblm(=)vlblll > O0APAAPLILHBIMbILLL ‘TIOUTATE
xe (morom)’.B «I"pammaTike COBPEMEHHOTO SIKYTCKOTO JIMTEpaTyp-
Horo s13bIka. DoHeTHKa 1 MOP(OIOTrUs» MPEKATUB BO MHOXKECTBEHHOM
YHCIIe OTpaXKeH MOp(EeMaMH -bIThIbII/-bITHIHBIBINA, BEPOSITHEE BCETO, B
JTAHHOM CJy4ae CTpYKTypa Ijiaroja mnpeicTaBlieHa HeaJeKBaTHO, I10-
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CKOJIBKY CIJIOKHBIN apQHUKC HE BBIIEPKUBAET KPUTUKH ITPU OOBEKTHB-
HOM KOMITOHEHTHOM aHau3e. SIKyTCKUil TUTepaTypHBIN SI3bIK TpeOyeT
00s13aTeTbHOE HMCIIOB30BAHNE B COCTABE IJIATOJIOB C yCHIUTEIBHO-
MIPOCUTEIHHBIM 3HAUYEHHUEM YJIBOEHHOTO COTJIACHOTO [HH], HApUMED:
KOMUHUMUUY, KII29puHumuui. B TaHHOM ciydae Mbl MOXKEM Ha-
OJI01aTh 32 3BOIOIMENH MOP(EMBI -HBIThIbII, HE BHI3BIBAET COMHEHHS
TOT (aKT, YTO CIOXKHBIN apUKC 00pa30BaH U3 2 CaMOCTOSATEIBHBIX
MOpQEM -BBIT U -BIBIH.

Tabnuya 1. Mopgosornyeckoe aHHOTHPOBAHUE MOBEJIUTETLHOTO
HAKJIOHEHHUS SIKYTCKOIO rJ1aroJia

Cokpaiie-| Pacmud- Ha3panue Asomopdbi | Mopdesi
HUS pOBKa KaTeropuu
HOR.SG |Hortative Wmneparus 1 yiuna | -bIbiM/-duM/ -bIbIm
(1% person  |em.uncna(ropTatuB) |-yym/-yym
singular)
HOR.PL |Hortative WNwmneparus 1 nwma | -pragbia/ -bIAgbIr
(1 person MH.4HCNa(TOPTATUB) |-MIRUH/
plural) _z,ggg:/ -bIAxxAitblr
-blaXXalbIH/
-MIXXPHUH/
-YoxxauuH/
-yOXXaubIH
IMP.SG Imperative  |Mmneparus — -
(2" person | GaM3KOTO OYIyIIETO
singular) BpEMEHHU 2 JIHIa
ez.uucia
IMP.PL Imperative  |Mmneparus -bIH/-UH/ -blx
(2" person  |GNMU3KOTO GYAYLIETO |-YH/-YH
plural) BpPEMEHH 2 JInIa
MH.4HCIa
IMP.DUAL |Imperative  |Wmneparus -blax/-unx/ -bIAx
(dual) Onu3KOro OYIYIIEero |-yox/-yex
BpEMEHUABOM-
CTBEHHOTO 4HCIa
IMP2.SG |Imperative2 |HWmmneparus -aap/-33p/ -AAp
(2"person OTJIAJICHHOTO -eep/-00p
singular) Oy/yiero BpeMeHH
2 nuna ex.yucna
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IMP2.PL  |Imperative2 |Ummeparus -aapeia/ -AApblx
(2" person | OTAAJIEHHOTO -33puH/
plural) Oynyiero BpeMeHH |-00pyH/
2 uIna MH.uuclIa -00pyH
JUS.SG Jussive Wmneparus 3 nuna | -AbiH/-quH/ -Jblu
(3 person  |em.uncna(toccuB) -IyH/-IYH
singular) -TBIH/-THH/
-TyH/-TYH
-JIBIH/-TAH/
-JTyH/-1YH
-HBIH/-HUH/
-HyH/-HYH
JUS.PL Jussive Wmneparus 3 nmuua | -asiHHAp/ -JblaAp
(3“person  |MH.4MCTA(FOCCUB)  |-TUHHAP/
plural) -ItyHHap/
-IIYHHAp
-TBIHHAP/
-TUHHAD/
-TyHHap/
-TYHH?P
-JIBIHHApP/
-IIUHHAP/
-IryHHAp/
-JIYHH3D
-HBIHHAP/
-HUHHOD/
-HyHHap/
-HYHHOD
PREC.SG |Precative IIpocutenbHbIit -BIBIH/-U M/ -bIbli
(2"person  |uMmrepaTuB -yyi/-yy
singular) (pexaruB)
2 JIAIA €. YKCIa
PREC.PL |Precative [IpocurenbHbIH -HBITBIBIH/ -abIThIblii
(2™ person  |uMmIepaTuB -HUTHUH/
plural) (mpexaruB) -HYTYY#H/
2 Jua MH.4Hcia -HyTyy#l

PaccmoTpuM npruMepbl aHHOTHUPOBAHUS:

Bapeisim ‘4 moiiy-ka’
‘go’=HOR.SG
Bapasianap ‘Ilycts oan yxonst’

‘go’=JUS.PL
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B nanHOI cTaThe Bce HAKJIOHEHUS IKYTCKOI'O IJ1aroja mpeacTaBie-
HBI UCKJIIOUUTENIHO B MOJIOXKUTENbHOU ¢popme. [Ipu rmoccupoBanuu
HAKJIOHEHUH B OTpUIaTeNbHOU (popme Bmepean GpopMmynbl CTaBUTCS
nometa NEG, nanpumep:

Bapeimaapseistii “Thl HE yxou, moxanyiicra’

‘g0’=NEG_IMP2.SG=PREC.SG

Yci10BHOE HAKJIOHEHHE

YcnoBHOE HaKIIOHEHHE B IKYTCKOM SI3BIKE (00710b)Vp Kudn) BhIpa-
’KaeT MOJaJIbHOE 3HAUCHHE YCIIOBUS, PEANIOCHIIKHI JJISl COBEPLICHUS
apyroro aencTBus. KOHIUIIMOHAINC B SKYTCKOM SI3bIKE NPECTaBIICH
addurcoM -Tap U MoJIebI0 -TaXx+Poss+Ha, KOTOphIE HEMOCPEICTBEH-
HBIM 00pa30M IMPUCOEANHSIOTCA K OCHOBe riarona. [lapamnensio ad-
¢uKca -Tap B TIOPKCKHX S3bIKaX BBICTYIAET YCJIOBHOE HAKIOHEHUE
Ha -ca/-3a. «BTtopas popma ycI0BHOr0O HAKIOHEHUS — YHUCTO SKYT-
ckas popma, He IMEIOIas B TUTaHE HAKJIOHEHHUH Napaieneil B Apyrux
TIOpKCKUX si3bikax” [9, C.326]. JlanHas MoJienb COCTOUT U3 3 KOMIIO-
HeHTOB: addukc -Tax=addukc TPUHAAICKHOCTU=PEITUKTOBBINA ad-
¢bukc -Ha.

Tabnuya 2. Mopgoaoruyeckoe aHHOTUPOBaHME YCJIOBHOTO
HAKJIOHEHHUS SIKYTCKOIO rJ1aroJia

Coxkpaiue- | Paciuudg-| Haspanue Annomop¢sl Mop-

HUS pOBKa | KaTeropuu (bembl

COND | Condi- | Konmgurmo- -Tap/-Tap/-Top/-Tep -TAp
tional HAJIHC -nap/-13p/-nop/-nep

-nap/-mp/-nop/-nep
-Hap/-HAp/-HOP/-HOP
-tax=Poss=nHa/-Tax=Poss=H3/ | -TAx=
-tox=Poss=na/-rex=Poss=n> Poss=
-nax=Poss=Ha/-n3x=Poss=Hn/ HA
-nox=Poss=na/-nex=Poss=H>
-nax=Poss=na/-mx=Poss=ns/
-nox=Poss=Ha/-nex=Poss=H»
-Hax=Poss=Ha/-Hax=Poss=Ha/
-HoX=Poss=Ha/-HoX=P0ss=H? -
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YT1BepanTeabHoe HAKJIOHEHHE

VYTBepauTeIpbHOE HAKIIOHEHUE (OUeopesamap Kusn) BIEPBBIE OBLIO
onucano akagemukom O.H. betnnnrkom B padore “O s3bIke sIKy-
ToB” (1851) mon nazBanmem Perfectiv. OH oOpa3zyercs myTem MpH-
COCJIMHEHHUS K TJIarojbHOi ocHOBe Mop¢eMbl -biblhbl U aduKCcoB
ckazyeMocTH. « OCHOBHOE MOJATbHOE 3HAYCHHUE TIIaroJioB JaHHOTO
HAKJIOHEHHSI COCTOUT B TOM, YTO MU Ha OCHOBE OIPEICIICHHBIX TPH-
MET, IPU3HAKOB WJIM OLIEHKH M 00OOLIECHUS] KOHKPETHOW CHUTYyalllH
TOBOPSIIIKUM JIUIIOM BBIPa)KaeTCsi HECOMHEHHAsk YBEPECHHOCTh B BO3-
MOKHOCTH JI€HCTBHSA, KOTOPOE TOJHKHO UMETh MECTO MOCITIE MOMEHTA
peum» [8, C. 204].

Jlnst aHHOTUPOBaHUS YTBEPAUTEIBHOI'O HAKIIOHEHHsI, B TOMCKaX
ONITUMAJILHOTO PEIICHUs JAHHOU MPOoOJIeMbl, HAMU PaCCMOTPEHBI JIBa
BapHaHTa:

— ASS (Assertive) OT aHTJI. HACMOUYUBYLU, YIMEEPOUNENbHYILL,

— AFFR (Affirmative) ot aHr. no3umugnwiil, ymeepoumenvbHblil.

Affirmative ucrons3yercs B psijie I3bIKOB 7151 0003HaUEHUS yTBEp-
JTUTETHHON (POPMBI HAKIOHEHHA, HAIPAIMEP, B UCIIAHCKOM SI3bIKE HC-
nonb3yercs Imperativo afirmativo (yrBepaurensHas ¢popma MOBEIH-
TEJIbHOTO HAKJIOHEHUS).

Kareropus accepTuBa BbIpa)kaeT SMUCTEMHUYECKYIO YBEPEHHOCTb,
WHBIMH CIIOBAMH, TOBOPSIINN ¢ OONBIIONH YBEPEHHOCTHIO YTBEPIKIACT
0 TOM, YTO JICHCTBUE OYIET peajn30BaHO B HENAICKOM OYIyIIeM.
Kak ormeuaer B.A. [TnyHrss, «OnucreMudyeckue HakJIOHEHUs (BO3-
HUKaloNMe Ha 0aze Tmokasaresiel BO3MOXKHOCTH U HEOOXOJIUMOCTH)
BBIPAXKAIOT PA3NIMYHBIC BHUJIBI SMMHCTEMUYECKON OICHKHU: dMUCTEMHU-
YECKYI0 HEBO3MOKHOCTh, HJIM COMHEHHE (yOUTAaTHUB), SITUCTEMUYE-
CKYI0 BO3MOXXHOCTb, WJTH BEPOSITHOCTH (MMPOOAOUITUTHR), ITUCTEMHU-
YEeCKyI0 HeOOXOIMMOCTb, HJIN YBEPEHHOCTh (aCCEpPTHUB); aAMHPATHB,
KaK y>K€ 0TMEYaJIoCh, Yalle UMEEeT TeHACHIINIO BRIPAKaThCsl COBMECT-
HO ¢ mokazarensiMu 3BuaeHnuansHocti» [11, C. 317]. C sToit Tou-
KM 3pEeHMsI, HaM KaxeTcs, 4To Tar ASS HanOosiee TOUHO OTpa)kaeT
MOJAJIbHOE 3HAY€HHUE TJArojioB YTBEpJAUTEILHOTO HakJIOHEHHsS. B
pa3pabaTeiBacMol cpaBHHTENbHOU Tabmuie UniTurk manHoe Hak-
JIOHEHHE OTCYTCTBYET, cornacHo E.M. KopkuHOH, «yTBEpaUTEIbHOE
[0 CBOEW MOJaNbHOM CEeMaHTHKE HAKJIOHEHHUE Trjaroja M3 >KUBBIX
TIOPKCKHUX SI3BIKOB UMEETCSI B OTHOM TOJIBKO SIKyTCKOM si3bIke» [8, C.
207].
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Tabnuya 3. MopdoJornyeckoe aHHOTHPOBAHUE YTBEPAUTEILHOTO
HAKJIOHEHHUs IKYTCKOI0 IJIaroJia

Cokpa- | Pacng- | HazBanme

Anomop e Mopdemsr
IIEHHS | PpOBKA | KaTeropuu

ASS | Assertive | AccepTuB -sisthel/-rmhu/-yyhy/ -yyhy -bIblhbI
-bibthbIk/-urhuk/-yyhyx/-yyhyk | -bIblhblx

)IO.]'[)KGHCTBOBaTeJIBHOG HAKJIOHCHHC

JloKeHCTBOBATENIbLHOE HAKIOHEHUE (6yonyoxmaax Kusn) Mpej-
CTaBJICHO TPEeMsI INIOCKOCTSIMHU BPEMEHH: HACTOsIIe-OyIymM, Oyy-
LIUM U TIPOIIEAINM.

Hacrosmie-0ynymiee Bpems H0KEHCTBOBATEILHOTO HAKIOHEHUS
oOpa3zyeTcs OT BTOPMYHOT0 IpUYacTus Ha —apnaax u addukca ckasye-
MocTH. BynyIiee Bpems 10KEHCTBOBATEIBHOTO HAKJIOHEHHS 00pa3y-
eTcs OT BTOPUYHOTO [IPUYACTHS Ha -blaxTaax U adukca cka3yeMOCTH.
[Ipomenmee Bpemsi mpencraBisieT co00i aHAMUTUYECKYIO (opMy,
00pa3yeMyr0 OT BTOPUYHOTO MPHYACTHS HA —bIaXTaaxX U CIPSATAEMOM
(bOpMBI HEOCTATOYHOTO TJIaroja 9-.

Jli1s 0603HaYeHUs 10JKEHCTBOBATEILHOTO HAKJIIOHEHUS SIKYTCKOTO
s3bIKa ucnoib3yercs nomera OBL (Obligative). JlaHHBIH T3 HCTIOIB-
30BaH TaTAPCKUMHU YYEHBIMU TMPU aHHOTHPOBAHUHM MOJAIBHBIX (OpM
TJ1aroja, BBIPaXKaIOIINX 3HaUeHHe He00X0IMMOCTH. B TatapckoM s13b1-
Ke «(opMbI Ha -achl M -acbl UJ€, BBICTYNAas B MPEAUKATUBHON (yHK-
UM U B JIMYHOM 3HAYEHUH, BBIPAXKAIOT JOJDKEHCTBOBaHUE: a) byapabl
muTHHT Oynacel out» (I'.KomoxmeroB) «Ha ausiX Benb MOMKEeH OBITH
MHUTHHI»; 0) Anapeira kepen KUTyra, 6e3 6akya sHbIHA ChI3aChl HJIEK
(I'. bormmpoB) “Kak Toabko OHU BOWIYT B JIOM, MbI JOJKHBI ObLIH
yapath k cagy» [12, C. 147].

Jns 0603HauCHUST BCIIOMOTATENbHBIX CJIOB IIPe/IaraeM HCIob30-
BaHUe ycioBHOTO cokpamnienns AUX ot arrmmiickoro Auxiliary Verbs
(BcioMorartesnbHble I1arojbl) U Ipy 3TOM YUYUTBIBAEM CIPSDKEHUE, Ha-
puMep:

baprpraxtaax >TuM ‘s oymkeH (00s3aH) ObLT UATH (TTOUTH)’

‘g0o’=OBL+AUX.1SG
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Tabnuya 4. Mopgoaoruyeckoe aHHOTHPOBaHHe JOJKEHCTBOBATEIHLHOI0
HAKJIOHEHHUS AKYTCKOTO0 IjiaroJia

Cokpa- | Pactmud- | HaszBanume

Aunnomop®sl Mopdemsr
HICHHS pOBKa | Kareropuu

OBL |Obligative| Obnurarus |-apaaax/- apaaox/ -ApnAAx
-0pII0OX/-6pIIeexX -bIAXTAAX
-plaxTaax/-mxT33x/  |-bIAXTAAX 3-
-yOXTaaxX/-yeXxT33xX
-plaxTaax 3-/-m3XxT3X |-bIAX Tycraax-
9-/-yoxraax 9-/ -bIAX K3pHHH2X-
- YOXT33X 9-
-BlaX/-U3X/-yoX/-yex
TyCTaax-
-BlaX/-u3X/-yoX/-yox
K3PHHHIIX-

HaxkoHeHne 00LIYHO coBepraemMoro aercTBus

HaxoHneHrne 00BIYHO COBEPIIAEMOTO NEHCTBUS (yeac Kuzha) odpa-
3yeTcsl MyTeM MPUCOEAUHEHUS K I1arojJbHONH OCHOBE MOp(eMbl —aay-
9bl U apukca ckazyeMocTd. “MojaibHoe 3HaYeHHE JaHHOTO HAKJIO-
HEHHSI COCTOHT B TOM, YTO OHO BBIPAYKAET JACHCTBUS, COBEPIIAIOITUECS
C TOYKH 3PEHHs TOBOPSIIETO JIUIAa OOBIYHO, PETYISPHO, Oojiee MM
MEHee MOCTOSIHHO B CHUJIY HPOSIBIECHUS UMMaHEHTHBIX caMOMy CyOb-
€KTy CBOMCTB, MOCTOSTHHOW CIIOCOOHOCTH, MPUBBIYKH, CKIOHHOCTH,
MIPUCTPACTHUS €r0 K COBEPLIEHUIO JeiicTBul Takoro poaa” [8, C. 333].

[ToBTOpSIEeMOCTh JCWCTBUS MIIM UTEPATUBHOCTD M3YyYaeTCsl B paM-
Kax coBpeMeHHOH acnekronoruu. Kak ormeuaer E.M. CamcoHoBa,
“NOMHMMO crienuaibHbIX (GopM ¢ adPurkcaMu MHOTOKPATHOCTH, CO-
CTaBIISIONINX SIPO PYHKIMOHATHHO-CEMAaHTHYECKOTO TIOJISI UTEPATHB-
HOCTH, UMEIOTCS U JIPYTHe CHHTETHYECKUE PETPE3CHTAHTHI, KOTOPHIC
B TOW WJIM MHOM CTENEHHU HCIONb3YIOTCS Js BBIPAXKEHHS JaHHOM
cemantuku. Hanpumep, ¢popma HakioOHEHUSI OOBIYHO COBEPIIAEMOTO
neiictBus («yrac kuam»)” [13].

B coBpeMEHHOHN aCHEKTOJIOTUU PETYISIPHO MOBTOPSIOMIUECA CH-
TyalluH, «IIPUBBIYHBIE» NEHCTBUSA, CTAHOBALIMECS XapaKTePUCTUKAMHU
CBOMCTB CyObEKTa MPUHATO HA3bIBATh XaOUTYaIHCOM.

Jnst rmoccupoBaHys HAKIIOHEHHS OOBIYHO COBEPILIAEMOT0 EHCTBUS
B SIKYTCKOM sI3bIK€ HaMu mpejiaraerca nometa HAB (Habitualis).
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A.B. Ip160 11t oTOOpaskeHnst XaOUTyallbHOTO PUYACTHS XaKacCKOTO
s3bIKa ucnoib3yet Tar PrtHab. [Tpu aToM HEO6X0IMMO OTMETHUTD, UTO
MEXKIly SKYTCKUM TJIaroJOM Ha -aaqdbl U XaKaCCKUM MPUYACTHEM Ha
-aayybl/-eedi MOKHO IPOBECTH MapaLIeIh, OHAKO B SIKYTCKOM SI3bIKE
appuKc -aaqubl CIOJHOCTHIO COXPAHUIIO CBOE INIarojbHOE JEHCTBHE
U JIeTJ0 B OCHOBY HAaKJIOHEHHS OOBIYHOCTH», a B XaKaCCKOM S3BIKE
OH «paccMaTpuBaeTcs Kak (popma, yTpaTHBIIAs TIarojbHbIe MPU3HA-
KH, TIOJTHOCTBIO Tepeleniasi B pa3ps HMEH MpUIaraTeIbHbIX U Cy-
LIECTBUTENIbHBIX, 0003HAYAIOIIUX AEHCTBUE B KAUECTBE IOCTOSHHOTO
MpU3HAKa MpeMeTa, a TaKKe HaMEHOBAaHHUE JIesTeNs (AeHCTBYIOLIEro
mana)» [8, C. 224].

Tabnuya 5. Mopgoornyeckoe aHHOTUPOBAHNEe HAKJIOHEHHS
00BIYHO COBEPLIAEMOro AelicTBUS AKYTCKOIO Ij1aroJia

Cokpa- | Pacmmd- HasBanue Astomopdst Mopdensi
IICHUS pOBKa KaTeropuu
HAB Habitualis | XaOuryanuc -aauypl/-39494m/ -AAuybl
-90udy/-004ay
-aaq4bIK/-33YINK/ -AAuublk
-004YUYK/-00YUyK

Bo3Mo:xHOe HAKJIOHEHH e

Bo3MoskHOE HakIioOHEHUE (copamap kusn) oOpazyercs MmyTeM MpH-
COE/IMHEHHS K IJIaroJIbHOH OCHOBe MopdeMbl —aaiia u adpukca cka-
3yEMOCTH.

JLLH. XapuTOHOB B SIKyTCKOM $53bIKE€ BO3MOKHOE HAKJIOHEHUE Iepe-
JlaeT TepMUHOM caapOapaibiblp Kudt. OO0 3ToM B cBoell paboTe yrio-
muHaet E.W. KopkuHa: «...0e3yCIIOBHBIN IIar BIepes MpeCTaBIseT
yuebHuk JI.H. Xaputonosa. UM 3aperucTpupoBaHoO U BBISIBJICHO IIECTh
HAKJIOHEHUHN: U3BSBUTENIBHOE (KIIICUUP KUAI), MOBEIUTENbHOE (CO-
pyiiap KudI), BO3MOKHOE (caapOaRalibIbIp KUAII), YCIOBHOE (YCYIIyO-
OyHall KH3IT), yTBEpANUTEIbHOE (OMI3PraTAp KUAI) U PEITIOIOKHTEIb-
Hoe (copaiiap kman)» [8, C. 14-15]. Jlanee o BapuaHTax JaHHOTO Tep-
MHHa HcciefoBaTelb nuuier ciaenymwoilee: “Ha3Banue «Bo3MOXHOE)
i potentialis 3TOro HaKJIIOHEHHs BIIEPBBIC B SKYTOBEICHHE OBLIO
BBe/leHO beTinHrkoM u Benen 3a HUM noBTopeHo PaanossiM, C.B.
Scrpemckum, JI.H. Xaputonossim. H.H. ITonme, I'.Y. I'epmorenos u
N.JI. Mopyo Ha3bIBaJid 3TO HakJoHeHHEe (opMoil onmaceHus, a A.A.
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Npanos-Kronms u H.C. ['puropseB — npeaynpeauTebHbBIM HaKJIOHE-
Huem» [8, c. 230].

[Tpu 5TOM TIOPKOJOTH OTMEYAIOT POJCTBO BO3MOKHOTO HAKIIOHE-
HUS IKYTCKOTO SI3bIKa C )KeJIaTeIbHBIM HAKIIOHEHUEM, CYIIECTBYOIIM
BO BCEX TIOPKCKHUX S3BIKAX, OJTHAKO <CKeJlaTelbHasi CEMaHTUKA JIaH-
HOM (hOpMBI B 3HAUUTENBHOM CTENEHU NepeoCMbICICHa U Mpuodpena
npyrue orTeHku 3HadeHui» [8, C. 233]. XKenarenpHoe HaKIIOHEHWE B
TIOPKCKHUX SI3BIKaX 00pa3yeTcs MocpeacTBOM popMaHTa Ha -yaj/-gej~
- qaj/-kej [14, C. 330].

Jl1g aHHOTHpPOBaHMS BO3MOYKHOT'O HAKJIIOHEHUS HAMH paccMaTpu-
BaJIMCh J1Ba BapuaHTa: Bo-niepBbiX, POT ot Potentialis, ncrons3oBan-
Horo O.H. bernuarkom; Bo-BTopbix, PREM (Premonitive), nucnoib-
3yeMbIil B TaTapCKOM KOPITyCE TAI, BBIPAXKAIOIIUNA 3HAYEHHE Mpeo-
CTEpEKEHUS.

Co 3HaYCHHEM TPEIOCTEPEIKEHUS, OOSI3HU KAKOTO-JIHO0 JICHCTBUS,
HEXXEJIATeIIbHOCTH €T0 COBEPIICHUS B TAaTAPCKOM SI3BIKE MCIOJb3Y-
ercs (popma Ha -rail ¥ mpu 3TOM BcCerja cieyeT 3a OTPHULATEIbHOM
¢dopmoii. «MkeHue skTaH, Oy BaKbITTa ThIpMaJiay y3€ OUK XOTop HOpCa.
BonaltHeIH TaMBIPBI 03enmacae, HONKBIHBIN ybikmazae. (I'. Bommpor)
«BbopoHoBaTh-TO MOKHO. .. C ApYroii CTOpOHBI, 6OPOHOBATH B 3TO Bpe-
Ms O4eHb omacHO. Kak Obl HE MOBPEIUTHh KOPEHb MILEHUIIbI, KaK Obl
ero He BeLIepHYTH» [12, C. 114].

VY4auThIBasi MOITbHBIE 3HAUYEHHSI BO3MOKHOTO HAKIIOHEHHUS B SKYT-
CKOM $I3bIKE, B CBOMX OYAYIINX HCCIICIOBAHUSIX MBI Oy1eM oOpaIaTh-
cs k ycrnoBHoMmy cuMBoiry PREM (Premonitive).

Tabnuya 6. Mopgoaoruyeckoe aHHOTHPOBAHNE BO3MOKHOT0 HAKJIOHEHHUS
SIKYTCKOTO TJ1aroJja

Cokpa- | Pacumd- | Ha3Banue Amnomopdst Mop-

IIEHUS pOBKa KaTeropuu (hemsr

PREM | Premonitive | IIpemo- -aaiia/-39i13/-eeiie/-00i0 -AATA
HUTUB | -aallbIK/-39iHK/-00iyK/-00ityK | -AAliblk

[Tpu co3gaHuu TMHIBUCTUYECKON 0a3bl JaHHBIX U COBEPILIEHCTBO-
BAHUU CUCTEMBbl aHHOTHPOBAHUS BCIUIBIBAIOT UHTEPECHBIE SI3bIKOBBIC
(aKTBl ¥ UCKITIOYSHHS U3 TIPABIII. Tak B IKYTCKOM SI3bIKE 3 JIUIIO €1. U.
BO3MO’KHOI'O HAKJIOHEHUS B BUJIE UCKJIFOUEHUS MpeicTaBiieHa (popMoii
-aapail:
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1 1., ex.4. - Oap-aaiia-ObIH ‘aBOCH MOy’

2 1., en.4. - 6ap-aaifa-KbIH ‘aBOCH MOUIEIIID’

3 1., en.4. - Oap-aapaii‘aBock noiaer’

1 1., MH.4. - Gap-aaiia-ObIT ‘aBOCH TIOKACM’

2 1., MH.4. - Oap-aalia-BBIT ‘aBoCh noiaere’

3 1., MH.4. - Oap-aaiiasi-nap‘aBoch MOMIyT’

MpsI npeamnonaraem, 4To B CTPYKTYpE JIEKCEMbI, KOTOPBIA Mpe-
cTaBjieH B (hopme 3 JInIa eIMHCTBEHHOTO YHCIIa, B TIPOIIECCE SBOITIOIIUH
IpoM301LIa MO3UIHOHHAs (poHeTHUecKas TpaHCpopMaLusi, B pe3yib-
TaTe KOTOPOro bapaatiap NpeBpaTUics B bapaapaii. B nepBoHavaIbHOM
(hopMe YeTKO TpOoCIeKUBAIOTCS MOp(deMEbI -aaifa u -ap: Oap—=aaiia=ap,
YTO C TOYKH 3peHHs] MOP(HOHOJIOTHH, BIOJIHE €CTECTBEHHO W 3aKOHO-
MEpHO. DTUM MOXHO M OOBSICHUTH TpaHchopMaIuio GoHEMBI P B J B
¢dopme 3 nHIIa MHOXKECTBEHHOTO 4Kcia (bap=aaila=ap=nap) 1moJ| BIus-
HUEM PErpeCcCUBHOM (POHETHUECKON aCCHMUIISIIINH.

HaxkJioHeHHne HeCOBEePIIMBIIEToCs (HEOCYIIeCTBJIEHHOI0)
aeicTBUS

HaxknoneHne HecoBepIIMBIIErocs (HEOCYLIECTBICHHOIO) IeHCTBUSA
(6yona unux xatiaahvin Ku3609) B SKyTCKOM SI3bIKE OTHOCUTCS K YHCITY
aHanmuTHueckux Gopm. OHa oOpazyercs IMmyTeM CoueTaHUs Aeernpuya-
cTHs Ha -a/-bIbl U popmanTa uruk. C TOUKH 3pEHHS TEMITOPATHHOCTH
pa3nMyaroT J1Ba BPEMEHU: HACTOSIILEE U MIPOIIE/IIEe BPEMSI.

s 0o003HaueHUs] HAKJIOHEHUSI HECOBEPLIMBILErocs (HEOCyIecT-
BJICHHOT0) J1elicTBUA MbI Oyiem ncnosb3oBats TaT CUNC (Cuncative).
Cornacao A.B. [Ip160, «Cunc — KyHKaTuB, €Ille HE COBEPIIHBIICECS
neucteue» [15: C.131]. dopma emie He COBEPIIUBIIECTOCS JCHCTBUS
B XaKaCCKOM f3bIKE€ COOTBETCTBYET HAKJIIOHEHUIO HECOBEPILNBIIETOCS
(HEOCYIIECTBIEHHOTO) JCHCTBUS B SIKYTCKOM si3blke. Kak ormedaer
E.N. KopkuHa «(popMaHT unux U €ro mapaienu ek, eenek (eanax,
KeleK, Kanax) 3aperucTpUpOBaHbl HE BO BCEX TIOPKCKUX SI3bIKaX, a
TOJIKO B Psijie TIOPKCKHUX 53bIKOB CHOMpPHU (XaKacCKOM, alTaiCKoM,
HIOPCKOM, YYJIBIMCKOM, TyBUHCKOM)» [8, C. 238]. CemaHnTHKa BHILICY-
Ka3aHHBIX Napauienell OMHAKOBa, 0003HAYAET €Ille HEe COBEPIINBIIIE-
ecsl IeCTBUE HA MOMEHT peuH, IIPU 3TOM B TYBUHCKOM U XaKaCCKOM
SA3bIKAX OTMEYAETCs OTTEHOK OXKHjaaeMoro JedcTBus. Tak, uccieno-
Barenpb xakacckoro szpika H.II. J[pipenkoBa ormeuaet, uro «®opma
MPUYACTHSI HECOBEPIICHHOTO BBIPAXKAET ICHCTBHE, €IIe He COBEPIINB-
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nieecs, HoO 0’KUIaeMOe; COCTOSIHUE, €IlIe He HACTYIHBIILIEE, HO OXKH1ae-
Moe... @opma pUyYacTUsi HECOBEPIIICHHOTO 00pa3yeTcsi mMyTeM IpH-
coenuHenus addukca xanax-ranax, kenek-rexex» [16, C. 78].

Tabnuya 7. Mopgoaornyeckoe aHHOTUPOBaHN e HAKJIOHEHHS
HecOBepIIMBIIErocs (HeOCyleCTBIEHHOI0) AeiicTBUS AKYTCKOIO IJjIaroJja

Coxkpa- | Pacumd- | Haspanue

Anmomop¢sr Mopdembr
LICHHS pOBKa KaTeropuH

CUNC | Cuncative | Kynkarus -a/-0/-3/-e MUK -A nnmk
-BIBI/-UH/-yYy/-YY WIHAK -bIbl nnmmk

CocaararejbHoe HAKJIOHEHHE

CocnaraTensHOe HaKJIOHEHUE (6Y01y0H cOnmoox xataahvin Kuz0a)
MPECTABICHO HECKOJIBLKUMHU aHATUTUICCKIMH (HhOpMamMHu:

1) OcHoBHas ¢opma cocnaratelbHOTO HaKJIOHEHHsI 00pazyeTcs
MyTEM MPUCOCAMHEHHS K TIarojIbHOM OCHOBE IIEPBUYHOTO MPHYACTHUS
Ha -blaX ¥ (OPMBI MPOIIEANIETO KATETOPUIECKOTO BPEMEHH OT HEJIO0-
CTaTOYHOTO TJIaroya -.

2) Bropas ¢opma cocnaraTeIbHOr0 HaKJIOHEHHs 0Opa3yercsi co-
YeTaHUEM MPUYACTHSI Ha -blaX/-bla U CIIpsiraeMoii (hOpMBbI 20um.

3) Tpetps dopma cocnaraTelbHOrO0 HAKIOHEHUS 00Opa3yercs ITy-
TEM MPHUCOSIMHEHHS K OCHOBE TJIarojia MepBUYHOTO MPUYACTHS HA —ap
U BCIIOMOTaTeILHOTO Ti1arona - [9, C.337-340].

JlJis aHHOTUPOBAHMSI COCJIAraTeIbHOTO HAKJIOHEHUsI HAaMH ObLIN
paccMOTpEHBI JIBE BEPCHH:

— SUBJ (Subjunctive) — cocnaraTelbHOe HAKIIOHCHHWE B aHTIIWH-
CKOM $I3bIKE;

— CONIJ (Conjuctivus) — KOHBIOHKTHB HJTH COCJIaraTeIbHOE HAKIIO-
HCHHE B HEMEIIKOM SI3bIKE.

W KOHDBIOHKTHUB, U CYOBIOHKTHB B MOJHOW Mepe, EMKO OTpa)ka-
I0T 3HAYCHHE COCJIaraTrejlbHOro HakjoHeHHs. [Ipu 3ToM oTMeuaeM,
YTO KOHBIOHKTHB SIBJISIETCSI UCTOPHUYECKU CIIOKUBLIMMCS HAUMEHO-
BaHHEM, TaK B CPaBHUTEIBHO-UCTOPUYECKON IPAMMATHKE TIOPKCKHX
SI3BIKOB OTMEYEHO, UTO «IJIsI TIOPKCKUX S3bIKOB XapaKTEPHO HATHYHE
BITOJIHE C(HOPMHUPOBABIIUXCS CISAYIONIMX TPEX OCHOBHBIX KaTETOPHIA
KOCBEHHBIX HAKJIOHCHUH, IPOTUBOMOCTABICHHBIX U3bSBUTEILHOMY:
1) xenatenpHOoro (Optativus), 2) MOBENIUTETbHO-TIOOYAUTEIHHOTO
(Impertivus-Jussivus), 3) yciaoBraoro (Condicionalis) u 1Byx BTOpHY-
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HBIX KOCBEHHBIX HaKJIOHCHUM: 4) moJpKeHCcTBoBaTenbHOro (Devitivus)
u 5) cocnararensHoro (Conjuctivus)» [14, C.329].

Tabnuya 8. Mop¢oJiornyeckoe aHHOTUPOBAHHUE COCIATATEILHOTO
HAKJIOHEHHS SIKYTCKOI0 IJ1aroJia

Cokpa- | Pacumd- | Hassanue Amomopdsr Mopdemsi
LICHHS pOBKa KaTeropuu
CONIJ |Conjuctivus | KorbroHK- | -BIaX/-M3X/-yOX/-yoX 9- -bIAX 5-
TUB -bla/-n3/-yo/-ye - -bIA »-
-blax/-nusx/-yox/-yex ooum| -blAx s6um
-bla/-u3/-yo/-ye 26um -bIA 26um
-ap/-3p/-op/-ep - -Ap 2-
-ap/-3p/-op/-ep 26um -Ap 26um

Hpe}IHOJ'lO)KI/ITeJ'II)HOG HAKJIOHCHHEC

B ocHOBe mpennonoKUTeNTsHOTO HAKIOHSHHS (copausp Kusn) Je-
KHUT MTpUYacTHe Ha -TaX. [Ipu cpsHKeHUH B TIOJIOKHUTEIHHON popMe K
HEMY IPUCOETUHSIOTCS apPHUKCHI PHHAIISKHOCTH, HAIPUMeEp, Oap-
0aB-biM, a IPU OTPULIATETILHOM CIIPSLKEHUH PUKIIEUBaOTCs a(HUKCHI
OTPUIIAHUS U MPUHAIICKHOCTH IUTIOC MOJAANIbHAS YacTula 0yoiyo,
HanpuMmep, bap-bamas-vim 6yonyo. [9].

Jns 0603HauEHHS TPEANIONOKHUTEIBHOTO HAKIIOHEHHS MBI Oy/1eM
ucnonb3zoBath Tor ASSUM (Assumptive), ucnonb3oBaHHblil A.B.
JI6I00 B KOPITyCE XaKaCCKOTO s3bIKa: «ASSUum — acCCyMITTHB, IIPEJITIOJIO-
KHUTEITHbHOE HAKIIOHEHUE, BBOJUTCS 000POTOM «ITOXOXKE, 9ToO ...» [15].
[MpennonoxurenbHOe HAKJIOHEHHE B XaKaCCKOM SI3bIKE 00pasyercs
MyTeM NMPUCOECTUHEHHsI K OCHOBE riarojia ad(UKCOB -Faiar/-refiex,
-XaJar/-kener, -anar/-eaer. «@opMa mpearnonoKuTEIbHOTO HAKIOHE-
HUS Ha -FaJlaF IMEETCSI, TJIaBHBIM 00pa30oM, B SI3bIKaX YHUTYpPCKOW TPYyTI-
bl (TYBHHCKOM, IIIOPCKOM, YUT'YPCKOM, SIKYTCKOM, XaKaCCKOM) TIOUTH
C OJIMHAKOBBIM 3HauY€HHEM, 0003Hayasi MperogaraeMble JIeHCTBUS:
TOBOPSIINI Ha OCHOBE CBOMX HAOJIOJICHUI M OMBITA JENaeT yMo3a-
KITIOYCHHE O BO3MOXKHOCTH, BEPOSTHOCTH MM HEBO3MOXKHOCTH, HE/IO-
MyCTUMOCTHU COBEpPUICHUS JEHCTBUS B OyIyleM CaMUM WU APYTHMHU
nuuamu, npeametramu» [17: C. 198-199].

Adduxkc -ranar sBIsSETCA CIOXKHBIM ap(HUKCOM, COCTOSAIIUM W3
JIByX KOMITOHEHTOB. «IlepBbIii W3 HHUX, IO MHCHHIO MHOTHX HCCIIe-
JI0BaTeNlell TIOPKCKUX SI3BIKOB, BOCXOAMT K JPEBHETIOPKCKOMY IPH-
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yacTHio Oyaymiero BpeMenu ¢ appukcom -ry/-rul... Bropas uyacts ero

BOCXOJUT K OOILIEU3BECTHOMY TIOPKCKOMY ad(uKCy yrnoaoOieHus
-nar/-ner...» [17, C. 198].

Tabnuya 9. MopdoJornyeckoe aHHOTHPOBAHYUE NPEINOJI0KUTEIHLHOT0
HAKJIOHEHHs IKYTCKOI0 IJIaroJia

Cokpa- Pacmmd- Hazpanue Anomopbi Mopdembr
HIEHUS poBKa KaTeropuu
ASSUM | Assumptive | AcCyMnTUB | -TaX/-T3X/-TOX/-Tex/ -TAx
-Hax/-n9x/-10X/-1eXx
-nax/-nax/-nox/-mex/
-Hax/-H3X/-HOX/-HOX/
3akaouenue

JIMHrBHCTUYECKOE AaHHOTUPOBAHHE TEKCTOB SIBJISETCS OJHUM U3
HambOoJsee aKTyaJbHBIX HANpaBJICHUI COBPEMEHHOW KOMIIbIOTEPHOM
JUHTBUCTUKU. PaszMeTka KOpIycoB Hy»XHa Kak Ui MOJy4eHHUs: co0-
CTBEHHO JIMHTBUCTHUYECKUX PE3YJIbTATOB, TaK U I 00pabOTKU ecTe-
ctBeHHoro s3bika (Natural Language Prosessing, NLP).

Tabauya 10. IMHrBHCTHYECKOE AHHOTHPOBAaHNE HAKJIOHEHUH
SIKYTCKOT'0 IJIaroja

Coxpa- | Pacnmd- | Ha3Barne

Annomopdel Mopdembr
IICHHUS | pPOBKA | KaTeropuu pd pd
IND Indica- | U3wsBu- He umeem CneyuanbHo20 memnopans-
tive TEIBHOE | epamMmamuyeckoeo mapkepa |Huvle aghgurcol
HaKJIO- - apgurcos HakioHeHUs
HEHHe
IMP | Impera- | IToBemu- -BIBIM/-HIM/-YYM/-yYM -bIblm
tive TEJIHHOE -aap/ -93p/ -eep/ -0op -AAp
HaKJIo- -JIbIH/-TUH/- Ty H/- Ty H -Jblu
HEHHE -TBIH/-TUH/-TYH/-TYH

-JIBIH/-JIAH/-JTyH/-TTYH
-HBIH/-HUH/-HYH/-HYH

-BlaX/-U3X/-yOX/-yox -bIAx
-BlIaRbIH/-UIEUH/-YORYH/ -bIARbIr
-yORYH -bIAxxAitblr

-blaXXaHBIH/-U3XXOUHUH/
-YOXX3UUH/-yOXXaHbIH
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-bIH/-UH/-yH/-YH -blw
-aapbIH/-39pUH/-00pYH/ -AApbla
-00pyH -JAblaaAp
-IbIHHAP/-AVHHP/-TyHHAp/
-IIYHHAD -THIHHAP/-TUHHIP/
-TYHHApP/-TYHHAD -JIBIHHAP/
-JIUHHAP/-TIyHHAP/-IYHH3P
-HBIHHAp/-HUHHAP/-HyHHap/
-HYHHAD
CONJ | Conjuc- |Cocnara- -blaX/-HaX/-yox/-yYex 2- -bIAX a-
tivus TENBHOE -bla/-u3/-yo/-ye 2- -bIA »-
HaKJIO- -blax/-nunx/-yox/-yex aoum -bIAX 26um
HEHHE -bla/-u3/-yo/-ye s6um -bIA s6um
-ap/-3p/-op/-ep - -Ap -
-ap/-3p/-op/-ep 26um -Ap 26um
ASS |Assertive | YTBepau- | -bisthel/-unhu/-yyhy/-yyhy -bIblhbI
TEJBHOE -bIblhBIK/-urhuk/-yyhyx/- -bIbIhBIK*
HaKJIo- yyhyx
HEHHUe
HAB |Habitualis | Haxmone- -aaq4bl/-3999u/-e00udy/ -AAgubl
HHE 00bI4- 009y -AAqubI&
HO COBEp- | -aaydbIK/-39Y4UK/-00UTYK/
1aEMOTO -00YYYK
JIeUCcTBUSA
PREM | Premo- | Bo3mox- -aaiia/-39i13/-e66/-00i10 -AATA
nitive HOE -aalbIK/-29HHK/-00 YK/ -AABIE
HAaKJIO- -00MYyK
HEHHe
ASSUM| Assum- | IIpeamo- —TaX/-T3X/-TOX/-TeX —-TAx
ptive  |TOXUTEIB- -1ax/-13X/-10X/- 16X
HOe
HAaKJIO-
HEeHHUe
COND | Condi- |Ycmo-Hoe -Tap/-13p/-Top/-Tep -TAp
tional HaKJIO- -nap/-n3p/-nop/-nep
HEHHE -jap/-map/-nop/-nep
-Hap/-Hap/-HOp/HOD
-TaxMbIHA/-TIXTHH?/ -TAx=
-JIaXTIBIHA/-JIPXTUHY Poss=HA
- IaXTbIHA/- DX ITHH/
-IOXTTyHa/-IOXITYH?
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-TaXXbIHA/-TOXXHUHD

-JTaXXbIHA/-TIIXXUHD

-JAXXbIHA/- DX XUHD/
-I0XXyHa/-IOXXYH)-TapblHa/
-TIBUH)
-JIaRbIHA/-TIPRHUH)
-IaRbIHa/-[PFUHY/-T05yHa/
-IOKYH)
-TaxTbIThIHA/-TIXTUTHH?
-JIaXTIBITBIHA/-JIOX TUTHHD
-IAXIBITHIHA/- IOXTUTHHD/
-IOXIyTyHa/
-IOXTTYTYH?
-TaXXbIThIHA/-TOXXUTHH?
-JIAXXBITBIHA/-JIIXXUTHHD
-IaXXBITBIHA/-ADXXUTHHD/
-JIOXXyTyHa/
-IOXXYTYH?
-TaxXTapbIHa/-TIXTIPHUHD
-JIaXTapbIHA/-JIDXTIPUHD
-IaXxTapbIHa/-A3XTIPUHI/

-JI0XTOpyHa/
-IOXTOPYH?
OBL | Obliga- | [lomxeH- | -apaaax/- 3pa39x/-opaoox/ -ApnAAx
tive CTBOBa- -epaeex -bIAXTAAX
TEIbHOE | -blaxTaax/-uiIXTIdxX/-yoxrtaax/ |-bIAXTAAX 5-
HaKJI0- -YOXT39X
HEHHE -BIAXTAaX 3-/-MIXTIIX 9-/
-yOXTaaX 3-/- YOXTIIX 3-
-blaX/-u3x/-yox/-yex Tycraax- | -bIAx Tycraax-
-BlaX/-U3X/-yOX/-yox -bIAx
KOPHHHIIX- KOPHHHIIX-
CUNC | Cunca- Hakmo- -a/-3/-0/-6 MUK -A WIHK
tive HEHHE -BIBI/-UH/-YY/-Yy WIHK -bIbl mnrx
HECOBED-
HIUBIIIE-
rocst
(aeocy-
IIECTB-
JISHHOTO)
IEUCTBHUS

* HCHOJ’IBByeTCS[ B pa3r0130pH0171 peuun.
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Kak BUHO U3 TabuuIbl, B IBYyX ClIydasiX, @ UIMEHHO B IIOBEIMTENb-
HOM U yCIIOBHOM HaKJIOHEHMSX, TPaMMaTHYECKUE MOKa3aTeH JIuia 1
TJIarOJIbHOM MOJAJIbHOCTH CIIMBAsICh, 00Pa3yIoOT CIOXKHYIO0 MOpdemy,
a B Apyrux ciuydasx adduKch una cieayoT 3a MOp(oIorndecKuMH
HOKa3aTeasIMU MOAAJIbHBIX (hOpM Iiiaroa.

ABTOpBI CTaThbU B TIOCJIEIHHE TOAbI PabOTAOT Haa MpobIeMoin
JUHTBUCTHYECKOTO AaHHOTHPOBAHUS TPaMMAaTHYECKUX KaTErOpHii
SIKYTCKOTO SI3bIKa U B TEUCHHE 2 JIET TECHO COTPYAHUYAIOT C KaH/U-
JaTOM TeXHHU4YecKuX Hayk, norentoM OTU CB®Y HeypryHom Ana-
ToNbeBUYEM JICOHTHEBBIM, YUaCTBYIOT B pa3pabOTKe KOMIIBIOTEPHOM
nporpammsl “Mopdonorndeckuii aHaIu3aTop SKYTCKOTO S3bIKa”.

B manHO# cTaThe MpeanpuHsITa TONBITKA AHHOTUPOBAHHS CHCTEMBI
HAKJIOHEHHH SKyTCKOro Iiaroja, v B pe3yjibTare ucciaenoBanus 3a 10
MOJIAJIbHBIMU (pOpPMaMU SIKYTCKOTO TJIarojia 3aKperieHbl COOTBETCTBY-
FOIIIHE YCIIOBHBIE CUMBOJBI — TATH (cuHTeTHUecKue — IND, IMP, ASS,
HAB, PREM, ASSUM, COND; anamutnueckue — CONJ, CUNC;
CHUHTeTHKO-aHanuTtudeckue — OBL). OTo HeoOXommmo IS TOrO,
YTOOBI MOP(OIOTHYECKUI aHAIN3ATOP SAKYTCKOTO sI3bIKa aJJ€KBATHO
pacro3HaBai Bce rpaMMaTHYECKUE KaTeTOPHH SI3bIKa, OTPaKEHHBIC B
AJIIEKTPOHHOM KOpITyce SIKYTCKOTO sI3bIka. MaTepua JaHHOTO UCClie-
JIOBaHUSI MOXKET OBITh aKTyalleH B CPABHUTEIBbHO-COMOCTaBUTEIbHBIX
WCCIIEZIOBAHUSAX AITAlCKUX SI3BIKOB.
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AN ASSESSMENT OF UNIVERSAL DEPENDENCY
ANNOTATION GUIDELINES FOR TURKIC LANGUAGES
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2 Linguistics Department, Swarthmore College, Swarthmore;
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Annotated corpora of three Turkic languages — Turkish, Kazakh, and
Uyghur — were released as part of version 2 of the Free/Open-Source Universal
Dependencies (UD) syntactic and morphological annotation guidelines. The
objective of these guidelines is to provide consistent dependency annotation to
facilitate cross-linguistic comparison.

This paper presents the current state of each of the three UD-annotated
Turkic corpora, along with an evaluation of the performance of parsers trained
on these corpora.

Overall, the UD annotation guidelines for Turkish, Kazakh, and Uyghur are
fairly compatible — a testament to the careful design of the guidelines. However,
the specific annotation guidelines for each of these languages were developed
mostly independently; because of this, differences between the three standards
exist. Moving forward with Turkic annotation standards in UD, attempts will be
made to reconcile the differences. These differences are overviewed in this paper.

Furthermore, a number of issues in annotation have arisen and have yet to be
resolved. Some of these issues require further investigation of the phenomena,
and some require consultation within the UD community to determine whether
solutions may be determined based on similar phenomena in other languages.
A number of these open issues are discussed, including tokenisation (how to
deal with words that include an orthographic space, or multiple words that do
not include an orthographic space), the difference between core and oblique
arguments of verbs, complex predicates (including structures where there is
a combination of a non-finite form which governs argument structure and
contributes to TAM and a finite-form which contributes to TAM and takes
person agreement), multiple derivation (multiple causative or causative—passive
combinations), and use of copulas instead of auxiliaries in what appear to be
auxiliary constructions.

Keywords: Turkish; Kazakh; Uyghur; treebank; dependency grammar;
Universal Dependencies.
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OIIEHKA KPUTEPUEB MOP®O-CUHTAKCUYECKOM
PASMETKMU JIUISA TIOPKCKHUX SA3bIKOB B IIPOEKTE
«UNIVERSAL DEPENDENCIES»

F.M. Tyers', J. Washington’,
C. Coltekin’, A. Makazhanov*
! [llkona nunesucmuxu, Bolcuas wikona sxonomuxu, Mockea;
? [lenapmamenm nunesucmuxu, Cyopmmop-koanedc, Cyopmmop;
3 [lIxona auneeucmuku, TobuneencKkuil yHugepcumen,
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AHHOTHPOBaHHBIE KOPIIYCHI TPEX TIOPKCKUX SI3BIKOB — TYPELKOro, Ka3ax-
CKOTO W YWUT'YPCKOTO — OBUIM BBIMYILICHBI B COCTABE BTOPOIl BEPCHU MPOEKTA
«Universal Dependenciesy, mpeocTaBISIoOmero CBO00IHO pacpoCTpaHsIeMbIe
PeKOMEHIAIN K yHHBEpCAIbHOW MOp(]o-CHHTaKcHYecKor pa3meTke. Llenmsio
3TUX peKOMeHHaL{I/Iﬁ SABIACTCA NPEAOCTABJIICHUEC e}:[PIHOﬁ CXEMbI pasMETKU IJI
YIIPOIIEHHS MEXSI3BIKOBOTO aHAJIH3A.

B Hacroseil paboTe OIMcaHO TEKyIIee COCTOSIHUE KayKIOT0 U3 TPEeX TIOPK-
CKHX KOPIyCOB pa3MeueHHbIX 1o npuHuunam UD, a Takxe oreHka 3 dexTrs-
HOCTH CHHTaKCHYECKHX I1apcepoB, OOYUYEHHBIX HA 3THX KOpITycax.

Cxewmsl pazmeTkn UD ais Typerkoro, Ka3aXxCKoro H yUIypCeKOTO SI3BIKOB BO
MHOTOM COBMECTHUMBI, YTO CBHAETEILCTBYET O TIIATEIHLHON MPOpabOTKe yHH-
BepcanbHOCTH NpuHIMIIOB UD. O1Hako KOHKpPETHBIE pEKOMEH/IAIMH [0 aHHOTa-
LMK I KQOKIOTO U3 9THX A3BIKOB pa3padaThIBAINCh B OCHOBHOM HE3aBHCHUMO;
U3-3a 9TOr'0 CYLIECTBYIOT pa3iudus MEKIY Tpems cTannapraMmu. [Ipu nanpHen-
mel pa3paboTKe CXeM pa3METKU ISl TIOPKCKHX S3BIKOB OYAyT MpPEATIPUHSTEI
MONBITKU CIIIaJUTh JaHHbIE Pa3IMyMs, KOTOPBIE TAKKE PACCMOTPEHBI B TAaHHOM
pabore.

Kpome Toro, BO3HHK psJ] BOIPOCOB IO pa3METKE ONPEIEICHHBIX KOHCTPYK-
uid. OTBETHI Ha HEKOTOPBIE U3 3THX BOIPOCOB TPEOYIOT HAIbHEHUIIETO N3YYSHUS
IIPUPOJBI COOTBETCTBYIOIIUX SABICHUM B s3bIKE. B Apyrux ciydasx oTBETHI MO-
T'YT OBITh ITOJTy4YEHBI Ha OCHOBE aHAJIM3a CXOXKUX SIBJICHUH B IPYTHX S3BIKAX; IS
9TOTO MOTPEOYIOTCSA KOHCYNbTAINA ¢ wieHamu coobmectsa UD. B nanHOit pa-
60Te 00CYKIAar0TCs KITIOYEBbIE BOIPOCH! Pa3METKH, B YACTHOCTH: TOKEHU3AIMS
(cumrath 1M cI0Ba, BKIIOYaloIMe B ce0st opdorpaduueckue mpoOesl OTaemb-
HBIMH eIMHULAMH Pa3METKH, 1 Ha000pOT, pa3OuBaTh JI HECKOJIbKO CHHTAKCHU-
YECKHX CJIOB, SBJISIOIIAXCS YacThIO OHOTO Ophorpaduueckoro, Ha OTIACIbHBIC
€IMHHMIIBI Pa3METKH ); PA3HHUIIA MEXY aKTaHTAaMH M CHPKOHCTAHTAMM; CJIOXKHBIE
NpeIUKaThl (BKJIIOYask CTPYKTYPBI, TIe CYLIeCTByeT KOMOMHALM He(HHUTHOM
(OpMBI, KOTOpasi YIpaBiIsieT apryMEHTHOH CTPYKTYPOI U HEeceT BPEMEHHbIE U
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ACTIeKTHO-MOJANbHbIE (QYHKINU, M (GUHUTHON (OPMBI, KOTOpasi TAK)KE HECEeT
BPEMCHHBIC U ACTICKTHO-MOJAJIbHbBIC (byHKHI/II/I U OIPpUHUMACT JIMYHOC OKOHYa-
HHE); MHOXKECTBEHHasl JiepuBanus (KOMOMHAIMM M3 HECKOJIbKUX Kay3aTHBOB
U Kay3aTHBOB-IIaCCUBOB); MCIOJIb30BaHUE KOIYJBI BMECTO BCIIOMOTATENLHOTO
rjlaroja B KOHCTPYKIHUSIX, HATOMHHAIOIIMX COYETaHWE TJIABHOTO W BCIIOMOTa-
TENLHOTO IJIaroJIoB.

KiroueBbie cioBa: Typeukuil s13b1k; Kazaxckuil si3b1k; YHTYpCKUil A3BIK;
rpammarurka 3aBucuMmocTteit; mpoekt «Universal Dependenciesy.

1. Introduction

Universal Dependencies (UD, Nivre et al. 2016) is a Free/Open-
Source set of guidelines for syntactic and morphological annotation of
corpora, which aims to provide consistent dependency annotation to
facilitate cross-linguistic comparison. In addition to the guidelines, an-
notated corpora are made available under a Free/Open-Source license.

This paper overviews recent work that has gone into making UD
annotation guidelines for Turkic languages based on the UD standard.
The current status of UD-annotated corpora of Turkic languages is
overviewed in section 2. Three separate efforts have resulted in fairly
compatible guidelines for Turkish (southwestern Turkic, §2.1), Ka-
zakh (northwestern Turkic §2.2), and Uyghur (southeastern Turkic,
§2.3), which is a testament to the careful design of the UD guidelines.
However, because the specific annotation guidelines for each of these
languages were developed mostly independently, differences between
them exist, as described in section 2.5. Moving forward with Turkic
annotation standards in UD, attempts will be made to reconcile the
existing differences. In addition to efforts with these three languages
and annotation standards, annotated corpora of some other Turkic lan-
guages have been begun as well (§2.4).

Furthermore, a number of issues in annotation have arisen and have
yet to be resolved. Some of these issues require further investigation
of the phenomena, and some require consultation within the UD com-
munity to determine whether solutions may be determined based on
similar phenomena in other languages. A number of these open issues
are discussed in section 4, including tokenisation (§4.1), the difference
between core and oblique arguments of verbs (§4.2), complex predi-
cates (§4.3), multiple derivation (§4.4), and use of copulas in auxiliary
constructions (§4.5). Section 5 wraps up.
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2. Current status

In this section we briefly describe treebanks of Turkic languages
that have been or are about to be released in UD.

Table 1. Turkic UD treebanks at a glance

Treebank |Language|Sentences| Words | Annotation Genre

Kazakh-UD [Kazakh 1047 |10 032 |manual Wikipedia, fiction
annotation

IMST-UD |Turkish 4 660 |48 093 |semi-auto. |conversion news,
social media

Turkish- Turkish 1000 |16 886 |auto./manual |annotation translated

PUD news

Turkish-GK | Turkish 2803 |17 800 |manual grammar examples
annotation

Uyghur-UD | Uyghur 100 1 662 |semi-auto. |conversion fiction

In addition to the released Turkish (§2.1), Kazakh (§2.2), and Uy-
ghur (§2.3) corpora, there has been some work on UD annotation of
other Turkic languages (§2.4). Section 2.5 outlines the main differ-
ences between the annotation standards of the released corpora.

2.1 Turkish

Turkish is relatively well represented in the UD with two tree-
banks. The IMST-UD treebank (Sulubacak et al. 2016a) is the result
of a semi-automatic conversion of the IMST treebank (Sulubacak et al.
2016b) which, in turn, was based on METU-Sabanci1 treebank (Oflazer
et al. 2003). The second Turkish treebank, Turkish-PUD, in the of-
ficial UD repository is part of the parallel treebanks released during
CoNLL 2017 UD parsing shared task (Zeman et al. 2017). Besides
these two treebanks, the treebank reported in Coltekin 2015 (Turkish-
GK) is annotated for the purpose setting UD annotation guidelines for
Turkish. To cover a wide range of morphosyntactic phenomena, the
Turkish-GK treebank annotates the example sentences from compre-
hensive grammar book. This treebank follows UD version 1.3 annota-
tion scheme, and currently not converted to version 2.0.
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2.2 Kazakh

Kazakh is represented in UD by a single treebank (Makazhanov et
al. 2015; Tyers and Washington 2015), which was first released in UD
v1.3, and at the moment of writing contains 1109 trees (sentences) and
a total of 10894 tokens. The annotation scheme of the treebank defines
16 UD POS tags, 45 “category=value” feature pairs, and 34 depen-
dency relations of which four are language-specific. Tokenisation and
morphological processing strategies in the Kazakh UD treebank follow
the principles of Turkic lexica as defined by the Apertiun project!. One
reason for this is to keep the UD corpus compatible with the morpho-
logical analysers developed by the Apertium Turkic working group.

Currently the treebank is partially compatible with UD v2.0 stan-
dard, with the choice of head direction in some constructions being
one of the major discrepancies. The standard requires coordination and
some compounds (e.g. names) to be left-headed, while the treebank
developers believe that in Kazakh (and other Turkic languages) such
constructions should be right-headed due to the placement of morpho-
logical locus, which is exclusive to the last (rightmost) element of such
constructions. So far this issue has been resolved by an intermediate
conversion step, where initially the annotation is performed in a right-
headed fashion, and at the time of release a special script flips the
heads of the constructions in question.

2.3 Uyghur

In Aili et al. (2016b), a treebank for Uyghur with 20,000 tokens is
described. Tokens fit into one of 12 part-of speech categories and there
are 137 morphological tags. There are 23 total dependency relations,
with adjuncts classified by morphological case. In co-ordination, the
conjunction is attached to the following conjunct and the preceding
conjunct is attached to the following one (so-called ‘head-final’ con-
junction).

Aili et al. (2016a) present a conversion of the Uyghur dependency
treebank Aili et al. (2016b) to Universal Dependencies. They used
some default mapping rules to convert the parts of speech and de-

!http://wiki.apertium.org/wiki/Turkic_lexicon
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pendency relations, and then some limited rules based on the part of
speech of the head to distinguish between ambiguous relations (for
example mapping att — {amod, det, nummod}. The treebank
contains surface forms, parts of speech and dependency relations, but
no lemmas or morphological features.

2.4 Other

Ageeva and Tyers (2016) present two small treebanks for Tuvan
and for Crimean Tatar of approximately 1,000 tokens each for use in
testing a method of cross-lingual dependency parsing. They show that
it is possible to take advantage of a morphological analyser and a tree-
bank for another language in order to learn an improved delexicalised
parser.

2.5 Main differences

At present, there are a number of differences in the dependency
annotation standards for Kazakh, Turkish, and Uyghur. Quite a few of
these differences are in the morphological annotation (part-of-speech
tags and morphological features), but there are a handful of differences
in tokenisation (how to approach words that include an orthographic
space, or multiple words that do not include an orthographic space)
and dependency annotation as well. In general, the Kazakh and Turk-
ish annotation standards are more compatible with one another than
either is with Uyghur.

One example of a difference in part-of-speech tagging is how loca-
tional pronoun-derived adverbials are represented. In Turkish, words
like nerede ‘where’ and nereden ‘from where’ are labelled as PRON
(with the appropriate case indicated in the morphology features), and
hence usually have the dependency relation of nominal adverbials,
obl. In Kazakh, the corresponding words xauida ‘where’ and xaiioa
‘from where’ are labelled as flat adverbs, or ADV, and hence have de-
pendency relations of advmod. Which analysis is more appropriate
is not clear: the fact that they are pronouns with case suffixes in both
languages argues for their annotation as pronouns, while the fact that
these pronouns are defective (they can’t take all case suffixes) in each
language argues for their analysis as grammaticalised adverbs.
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{nsuby} comp}
@) |l&= [ F@"V \
'
Nasil bir kadm o ? diye sordum On Kawpaii  aifen ? jgen  cypaamim
What kind one woman she saying [ asked She what kind woman saying [ asked
(a) The obj analysis (Turkish) (b) The ccomp analysis (Kazakh)

Figure 1. Two alternative analyses for speech with the adverbial “quotative
word” use of the verb de- ‘say’. Both sentences mean “I asked, ‘what kind of
woman is she?’” Analysis 1a shows the de- verb form as a case marker to the

clause it governs, which is in turn an object of the main verb. In the analysis in
1b, the speech verb is treated as a verbal adverb adjunct to the main verb, with
its own clausal complement

The current Uyghur corpus does not have annotation for mor-
phological features, and there are some notable differences between
Kazakh and Turkish standards. One of these is the annotation of
Person=3 in Turkish for any nominal—since as they trigger third-per-
son agreement morphology as subjects and possessors. Kazakh does
not have this feature. Similarly, Turkish annotates for Polarity val-
ues (e.g., on verb forms) of both Pos ‘positive’ and Neg ‘negative’,
whereas Kazakh only indicates polarity if the value is negative.

Table 2. Language specific relations: the tick mark (v) means that the re-
lation is found in the treebank; the — mark means that the relation could
apply, but is not applied at present; and the asterisk (*) means that we
consider this relation to be an erroneous classification

Relation Comments Kazakh | Turkish | Uyghur
. Adnominal modification with _ _
acl:poss . v
possessive
. Adnominal modification with _ _
acl:relcl NP /
verbal adjective
advmod:emph ﬁi%erblal emphasiser (mostly B v v
aux:q Question word, -mI - v -
compound:lvc  |Light verb v v v
compound:redup |Reduplication compound - v v
flat:name Proper name v - -
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iobj:caus Causee v - -
nmod:abl Oblique in the ablative * * v
nmod:cau Causee * * v
nmod:clas Noun-noun compound * * v
nmod:comp {a\llacﬁal:iis:]l modifier [mostly _ _ v
nmod:poss Genitive possessive modifier v v v
nmod:tmod Time modifier - - v
obl:own Owner in -DA v - -

In terms of tokenisation, the Turkish tokenisation standard always
considers denominal adjectives formed with -/1I/ to be a noun followed
by an adposition (i.e., two tokens), while in Uyghur these words are
treated as lexicalised adjectives (i.e., as one token). The Kazakh tree-
bank varies between these two approaches, currently in a somewhat
unprincipled way. Another difference in terms of tokenisation is treat-
ment of the so-called -/ki/ affix, two uses of which are the formation of
the attributive locative (-/DAki/ in Turkish, -/DAGI/ in Kazakh) from
the locative case form (-/DA/ in both) and the formation of the sub-
stative genitive (- /(n)Inki/ in Turkish and -/Niki/ in Kazakh) from the
genitive suffix (-/(n)In/ in Turkish and -/NIn/ in Kazakh). In all three
languages, forms with these “compound” affixes are annotated with
the appropriate relation (amod for attributive locative), but in Kazakh
and Uyghur, these forms are not analysed as containing a separate -/ki/
suffix. That is, in Kazakh and Uyghur, there is a single token, while in
Turkish, a separate -/ki/ token has a case dependency to the noun.

One difference in annotation of dependency relations is the treat-
ment of the adverbial “quotative word” (Turkish diye, Kazakh oen,
Uyghur 2<2). In all three languages, this form, morphologically speak-
ing, is a verbal adverb (participle) form of the verb de- ‘say’, though in
modern Turkish, the -/(y)A/ participle used in diye is not productively
used as a verbal adverb. In Kazakh and Uyghur treebanks, it is analy-
sed this way—thatis, it receives an advcl analysis (dependent on the
main clause it comes in) and is labelled a VERB, with its relation to the
head of its clausal complement labelled as a ccomp. This is shown in
figure 1b. In the Turkish treebank, however, the speech verb is treated
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as an ADP and has a case dependency relationship to the head of the
“quoted” phrase, as shown in figure la.

There are also a number of differences with how language-specific
relations are used. Table 2 presents a summary of the language-spe-
cific relations used in each treebank, and the applicability to the other
treebanks.

3. Parsing performance

All three treebanks were included in the 2017 CoNLL shared task
on Universal Dependency parsing from raw text data (Zeman et al.
2017). The results for the Turkic languages are presented in Table 3.
LAS and UAS stand for labelled-attachment score and unlabelled-
attachment score respectively, while CLAS stands for content-labelled
attachment score (Nivre and Fang 2017).

Table 3. Parsing performance in the CoNLL shared task. The column
Train indicates the number of tokens in the training data, and the column
Dev indicates the number of tokens in the development data. Note that
there were no separate training sets for Turkish and Turkish-PUD; the lat-
ter is only used as a test set for parsers trained on Turkish training data

Language | Train | Dev | Winning team (LAS) | UAS | LAS |CLAS
Kazakh 0 529 |Dumitrescu et al. (2017) | 45.72|129.22 | 25.14
Turkish 38 082(10 011 |Dozat et al. (2017) 69.62 62.79 | 60.01
Turkish-PUD (38 08210 011 | Bjorkelund et al. (2017) | 59.35 | 38.22 | 32.32
Uyghur 0 1662 |Bjorkelund et al. (2017) | 60.57 |43.51 | 34.07

It is interesting to note the difference between the parsing perfor-
mance on the Turkish section of the parallel treebank (Turkish-PUD)
and on the IMST treebank (the main UD treebank for Turkish). Both
of these treebanks have been converted from other treebank formal-
isms: the METU-Sabanc1 formalism in the case of the IMST treebank
and Google Universal Dependencies in the case of the Turkish section
of the parallel treebank.

It is also curious as to why the Kazakh and Uyghur numbers are so
different despite the data size being similar (that is, while the Uyghur
dev set had three times as many tokens, it didn’t have lemmas or any
morphology annotation). One explanation could be that there was a lot
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more data sparsity when tagging Kazakh as opposed to Uyghur. It’s
also striking that Bjorkelund et al. (2017) got slightly better results
for Uyghur than Turkish-PUD, despite a much smaller development
corpus size. It should be mentioned that in addition to the training and
development data, the shared task included at least 10 000 tokens of
both Kazakh and Uyghur testing data.

4. Open questions

In this section we discuss certain phenomena in Turkic languages
that present challenges during annotation. Some of those phenomena,
e.g. multiple derivation, can be fairly well understood, but are difficult
to handle adequately given the present UD annotation guidelines. The
nature of others may require further investigation within the depen-
dency grammar formalism.

4.1 Tokenisation

One of the guiding principles of Universal Dependencies is about
its lexicalism (Nivre et al. 2016). That is, words are the basic units of
annotation. The guidelines explicitly state that word here refers to syn-
tactic words. It is allowed for orthographic words to be split when it is
necessary for the syntactic analysis.

In earlier Turkish dependency parsing/annotation work, on the oth-
er hand, the words are split at all derivation boundaries, introducing
a syntactic word (often called an inflectional group in Turkish NLP
literature) for each derivational morpheme. For example, the Turkish
word sinmirlandirilabilecek ‘that can be limited’ can be represented as
six syntactic words, delimited by "DB “derivation boundary’, as shown
in (1).

(1) sinir+Noun+A3sg+Pnon+Nom

"DB+Verb+Acquire
"DB+Verb+Caus
"DB+Verb+Pass
"DB+Verb+Able+Pos
"DB+Adj+AFuttPart

Although derivation in Turkic languages can be quite productive,
as exemplified by (1) above, arguing for necessity of this level of word
segmentation is not always practical. Present Turkic UD treebanks seg-
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ment the words when parts of the word may have conflicting morpho-
logical features and/or parts of the word can participate in different/
conflicting syntactic relations (Coltekin 2016). In (1) above, none of
the syntactic words are necessary since UD morphological features can
mark the effect of each morpheme and none of the parts can participate
in different syntactic relations—i.e., the parts cannot be modified by
other words or ambiguously head other words in a sentence. However,
there are also examples where the split is necessary. For example, fail-
ing to split the copular suffix in Figure 2 results in two nsubj relations
headed by the same word'. Furthermore, the same word would be as-
signed both Number=Plur and Number=Sing features.

=)
[ f@\f@’\T

Omek  bizim  yazdiklarmmzdan -t

Gloss example we-GEN  wrole-PART.IPL  was-35G
POS NOUN PRON VERB VERB
Lemma ornek biz yaz i-
Number Plur Plur Plur Sing
Case Nom Gen Abl -
Person 3 1 3 3
Number|psor] - - Plur -
Person|[psor] - - 1

VerbForm - - Part -
Tense - - Past Past

Figure 2. Dependency analysis of the sentence Ornek bizim yazdiklarimizdandt
“The example was from the ones we wrote’. Note how on the verbal form
yazdiklarimizdand: there would be two values for Person, Number and Tense
were the copula not split from the non-finite form

How to treat very productive derivational suffixes, which attach
to phrases rather than single words, is also a challenge. These include
the suffixes -/L1/ ‘with’, -/slz/ ‘without’, and -/LIK/ ‘-ness, -ed’, which
appear in most Turkic languages. Very many forms that include these
suffixes are lexicalised, for example evsiz ‘homeless’ (lit. ‘without
house’), evli ‘married’ (lit. ‘with house”), gozliik ‘spectacles’ (lit. ‘eye-

' Note that an analysis of this sentence more in line with the annotation
standards for Kazakh would have yazdiklarimizdan as the root, with di as a
cop dependent of it, but this again results in the problem of having two nsubj
relations headed by the same word. Issues like this are recognised by v2 of the
UD standard (cf., http://universaldependencies.org/v2/copula.html) and affect
non-Turkic languages as well.
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ness’)!, but in some cases, for example 6ip naramanwsr ‘one chambered,
unicameral’, it would be advantageous to consider the suffix separately
since 0ip ‘one’ modifies the stem, not the whole form. There are poten-
tially ambiguous examples as well, such as iki gozliik, which can tech-
nically mean either ‘two glasses’ or ‘for two eyes’ (e.g., the value of
something—though this usage would be rare)?, depending on what level
the /iik suffix is interpreted at. One possible solution would be to only
split if the word to which the suffix is attached has its own modifiers of
a certain type, although this sort of structural difference is difficult to
segment in an NLP pipeline.

Another associated issue is related to syntactic words which contain
multiple surface words. An example is the Turkish question marker
which, when attached to predicates, may also carry some of the mor-
phological features of the predicate. UD currently does not explicitly
support syntactic words spanning multiple tokens, though the Kazakh
treebank implements some things this way. Some rudimentary solu-
tions exist in the present UD scheme—e.g., the goeswith relation or
considering a space-separated token a single token—but ad hoc use of
these without a standard could cause inconsistencies between Turkic
language treebanks. Some issues related to syntactic words containing
multiple surface words are discussed further in section 4.3.

Although some general guidelines exist for segmentation of words,
there is a need for widely accepted, more concrete rules to ensure con-
sistency among Turkic languages, and even among treebanks of the
same language.

4.2 Core and oblique

In the UD v2 standard, the dependency relations obj, iobj, and
obl are differentiated in the following way: ob7 is the most core ele-
ment of a verb that is not its subject (i.e., a direct object), 1ob7] is the

' It should be mentioned that it’s not clear that these examples aren’t
understood by native speakers of Turkish as compositional and productively
formed. Instead, perhaps this interpretation relies on the translation of these
words to other languages (a poor criterion!) — it is not necessarily “metaphorical”
(at least historically) that evli should mean ‘married’.

2 A reading that might be found in a wider range of real sources might be
‘two-division’ or ‘two-room’, based on another meaning of géz. In any case,
any interpretation of such forms will depend on the context and whether an
established lexicalised meaning exists.
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next most core element that isn’t a subject or direct object, and oblique
is a non-core object. This relies on the notion of a difference between
core and non-core elements, or complements versus adjuncts, respec-
tively.

In Turkic languages, there does not seem to be a simple and clear
way to delineate complements and adjuncts. No element of a verb
phrase is absolutely required to be included in a grammatical utterance,
not even the subject. While agreement marking will show the existence
of a semantically present subject, even if not included in the sentence,
Turkic languages do not mark object or indirect object agreement on
the verb. Furthermore, since most of the cases have a very wide range
of uses, many phrases can be used in any verb phrase, although with a
different interpretation depending on the verb.

It seems clear, at least, that typical “accusative direct objects” (and
morphologically unmarked indefinite direct objects) should be anno-
tated with the obj relation. However, there is currently only one test
that we can use to justify this and other relations: if the element par-
ticipates in case promotion or demotion when the verb is made passive
or causative, we consider it a core argument, to be labelled with ob ]
if it seems “more core” and iob7j if there is another element labelled
obj. If the case marking does not change when the verb is made pas-
sive or causative, then the element is considered oblique, and receives
the obl dependency relation. A more apt solution may exist, but has
yet to be identified.

4.3 Complex predicates

In this subsection we discuss verbal (i.e., non-copular) complex
predicates. Such predicates consist of two or more orthographic words
that together convey single meaning, which is different from meanings
(if any) of those words taken separately. Sometimes it is not at all clear
how to classify the relationship between the constituents of complex
predicates. For instance, a common Kazakh expression natioa 6o,
meaning appear or be established consists of what appears to be a noun
natioa (‘benefit’, when used on its own as a noun) and a verb 60z (‘be’
or ‘finish’), which in this particular case loses its habitual copular and
auxiliary functions. Thus, a verb that normally takes no arguments' in

"' In UD copulas are subordinated to nominal predicates for the sake of cross-
linguistic consistency (http://universaldependencies.org/u/overview/syntax.html).
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this case governs what appears to be a noun; the question is with what
syntactic relation.

Depending on the nature of their constituents, complex predicates
in question can be roughly classified into three categories: (i) non-
verbal + verbal; (ii) verbal + non-verbal; (iii) verbal + verbal. Assum-
ing that predicates are finite (i.e., non-clausal), in all of these cases the
rightmost constituent carries a personal agreement marker (sometimes
covert), and in the latter two categories the first verbal constituent is
usually non-finite' and contributes to TAM. Also, in all of the cases
‘particles’ and conjunctions may be inserted between the constituents
at will — e.g., compare natioa 6010w ‘it appeared’ and natioa da 601061
‘and it also appeared’.

The first category of complex predicates (non-verbal + verbal) in
certain UD treebanks (including Kazakh) is sometimes handled as
a special sub-type of compounds, namely a light verb construction.
This solution, while possible, relies on meaning, which is undesir-
able. There are two alternatives: (i) treat such constructions as a single
space-separated token (which in some cases is done in the Apertium
Kazakh lexicon); (ii) sacrifice the meaning and treat such construc-
tions just as normal verb-argument or nominal-copula relations. Both
alternatives have pros and cons. While the first one could be accom-
modated at the level of morphological analysis and tagging, it is not
clear how to handle embedded ‘particles’ and conjunctions. As for the
second alternative it just seems wrong to impose literal (usually ab-
surd) meaning on otherwise meaningful constructions?.

The second category of complex predicates (verbal + non-verbal)
corresponds in Kazakh to negation of finite verbs which appears to
consist of two tokens. In this construction, the first element (before the
space) is morphologically a verbal noun or adjective ending in -/GAH/
and the last element is either orcox ‘non-existent’ or emec ‘not’ —e.g.,
avmxan acoknwin ‘1 did not say’. Currently in the Kazakh treebank this
case is handled at the morphological analysis step, and the construc-

' The only exception that we are aware of is the non-morphological negation,
where (at least in Kazakh) the initial verbal constituent may agree with the
subject, .g. MCH oJiaif alTKAHBIM YKOK VS MCH OJiail allTKaH KOKITBIH.

2 Especially if a non-verbal constituent has no lexical meaning on its own
and exists only in this sort of expression — e.g., Mi3 6akma ‘pay no attention’ or
Mice TyT ‘be satisfied’, where mi3 and mice do not exist as lexical items outside
of these constructions.
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tion is treated as a single token, as shown in figure 3a. It is currently
unclear what to do when function words are embedded between the
elements of constructions like this. Alternatively this sort of construc-
tion could be treated as analytic negation with orcox or emec being
considered negation words and subordinated to the leading verb with
the relation advmod : neg, as shown in figure 3b. This approach how-
ever leads to non-verbal entities carrying personal agreement markers,
which is undesirable. Although, this happens in the current conversion
of the Turkish treebank with the question word -/ml/ which can carry
person/number agreement and tense, as demonstrated in figure 3c.

. T

ANTKAH KOKITBIH ATKAH  KOKIbIH styleyecek miydim
said not-15G said not-1sG will say  QsT-PAST-15G
(a) Current analysis of Kazakh multi- (b) Alternative proposal (¢) Turkish multi-token question word
token negation

Figure 3. Some examples of Kazakh multi-token negation (‘I didn’t say’) and
the current analysis of Turkish multi-token question word (‘Would I say?”)

The third category of complex predicates (verbal + verbal) includes
constructions which appear similar to auxiliary verb constructions, but
which are probably best thought of as verbal adverb adjunct of main
verb. The trailing finite verb does not contribute to TAM (tense, as-
pect, and mood — which typical auxiliaries in Kazakh convey), and the
meanings of these combinations “feel” lexicalised (though it’s unclear
whether this is just due to how they translate to other languages). Some
examples include 6onwin madwvinads: ‘is found to be’, boavin cananradws
‘is considered’, aman emmi ‘mentioned’, anvin xenoi ‘brought’, etc. In
such constructions the preceding verbs assume a form of -/(I)n/ verbal
adverb which can be followed by an auxiliary. The trailing verbs, how-
ever, are not always in the closed class of auxiliaries — and the ones
that can be auxiliaries do not convey the normally associated auxiliary
meaning, such as contributing to TAM. Both verbal elements give a
combined meaning to the entire construction, e.g. ama ‘name (V) +
om ‘pass (V)’ combine as aman em ‘mention’. Currently some of these
constructions are treated as a single token in the Kazakh treebank due
to the fact that they are lexicalised in the morphological analyser used
to preprocess text for the treebank, but is designed for use in machine
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translation pairs where such lexicalisation is useful. Because of this
single-token analysis, the previously mentioned problem of function
word embedding exists for these forms. However, other occurrences in
the treebank are treated as a main verb with an advc1 dependent. One
disadvantage of this is that it does not match intuitions about the lexi-
cal semantics of these constructions, although, again, perhaps these in-
tuitions are based on the translation of these forms to other languages.
Another disadvantage of treating the verbs separately is that in some
cases it can result in crossing dependencies, as shown in figure 4.

Men  Kitanmel  MeKTenke anwn Gapasim
I book-acc  school-pDatr  take-vApv  go-pst-1sG .

Figure 4. A separate-word analysis of a V+V compound verb in Kazakh,
showing overlapping dependencies. The sentence translates to “I brought the
book to school.” Here, the verb 6ap ‘go’ has the oblique dependent mexmenke
‘to the school’, while the verb ax has the direct object xkimanme ‘the book’
(accusative). Note that a different order of the words, Men kimanmut anein mex-
menke bapowim would have a slightly different meaning, ‘I took the book and
went to school’ or ‘Taking the book, I went to school’—and may not entail that
the book ended up being brought to school as the depicted sentence does

The following facts all point to the interpretation of these verbs
operating as a single, compound unit: that both verbs can contribute
to the argument structure of the entire phrase, that the semantics are
not always entirely compositional (but each verb usually contributes
something), that the phrase seems to represent one event and not
two, and that the verbs together share a single TAM reading. One
possibility for how to deal with this would be to annotate these con-
structions with compound (or a subtype of the compound relation,
e.g. compound:v), with the finite verb governing the non-finite
one.

Another case that could be considered to fall under this category of
complex predicates has not actually occurred in the Kazakh treebank,
but is fairly frequent in speech: when a Russian infinitive is followed
by the verb em ‘do, make’— e.g. 360nums em ‘make a telephone call’,
obacanosamsv em ‘appeal to a higher court’, etc. Due to the introduc-
tion of a foreign word, these constructions could potentially be handled
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with a special dep relation that preserves structure but bears no partic-
ular grammatical function. Thus, the Russian infinitive could be tagged
as X (uncategorised word) and be subordinated to the trailing verb with
the relation dep. If a function word is embedded in between, it can be
subordinated to the Russian infinitive with the same relation.

4.4 Multiple derivation

Many linguistic phenomena that are commonly expressed by syn-
tactic means — e.g., relations between words — are expressed by mor-
phological features in Turkic languages. In particular, Turkic verbs can
be inflected for a range of affixes expressing features like tense, aspect,
modality, voice and subject agreement. The UD specifications allow
representing most of these features, and the changes in version 2.0
improved this representation considerably. However, in some cases the
UD morphology specification is still sub-optimal for expressing some
morphological phenomena.

The issue mainly arises when multiple Aspect, Mood and Voice
features are present on the same verb. The Turkish examples in (2)
include multiple Voice (2a) and Aspect (2b) features on a verb.

(2) a. bekle -t -il -iyor
wait CAUS PASS PROG
‘being stalled (=caused to wait)’
b. oku -yuver -iyor
read RAPID PROG
‘he/she is reading quickly’

In (2a), the verb has both passive voice and causative voice. Simi-
larly in (2b), the affixes indicate that the action is done quickly, and
it is in progress, both of which are typically defined as aspect (Gok-
sel and Kerslake 2005). While the UD version 2.0 specifications al-
low marking each of these feature values individually, there is no
clear way to mark multiple values for a single feature. In Turkish
UD treebank, these words are marked using language-specific feature
values. For example, the morphological annotation of (2a) includes
Voice=CauPass, and the multiple aspect suffixes in (2b) are indi-
cated by Aspect=ProgRapid.

A related issue is repetition of some of these features. Notably,
the Turkish causative marker can be attached to a verb multiple times
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without a principled limit, indicating a chain of causation'. Similarly,
Turkish possibility/ability mood marker can be repeated two times
in certain contexts. It is worth noting that this may also arise in non-
Turkic languages — see e.g., Ainu in Senuma and Aizawa (2017).
Note that although the above method encodes the relevant infor-
mation, it makes it difficult for an automated system (e.g., a parser),
since the symbol CauPass does not clearly indicate the features Cau
or Pass unless special attention is paid for this non-standard notation.
Since some of these combinations are rare?, it is difficult for a machine
learning method to automatically discover that CauPass is equivalent
to having both features marked individually. Similarly, a researcher,
for example, looking for causative verbs in the language using a tree-
bank search tool will likely to be misled by this ad hoc representation.

4.4 Use of copulas with non-finite verb forms

One issue that has arisen recently is how to analyse the use of cop-
ulas (as opposed to auxiliary verbs) with non-finite verb forms that
occur together with auxiliary verbs. There appear to be cases of this in
many Turkic languages. Normal non-finite form + auxiliary forms are
straightforwardly dealt with in UD, as in figure 5.

. [panci }
MeH  OKMIT  KATHIPMBIH §
! reading am .
PRON VERB AUX PUNCT

Figure 5. Dependency analysis of an auxiliary construction in Kazakh

In both Kazakh and Turkish, a number of finite verb forms are
formed with what appears to be a verbal noun or verbal adjective form,

! Although real-life use is often limited, and multiple causative markers often
(but not always) indicate emphasis rather than multiple levels of causation. In the
Turkish-UD treebank there are no examples of multiple causative, but Turkish-
GK includes examples with two causative suffixes, also in combination with the
passive suffix.

2 0f9113 verbs in Turkish-UD treebank, Voice=CauPass is the most common
multiple-feature marking with 115 occurrences. Others include 5 instances of
Mood=CndPot, 4 instances of Mood=GenNec and Mood=DesPot, 2 instances of
Aspet=DurPerf, and single instances of Aspect=ProgRapid and Mood=NecPot.
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followed by normal copula agreement'. This includes forms like Turk-
ish okumusum ‘I read (past)’ (with perfect form okumustum ‘I had
read’) and okurum ‘I read (non-past)’ (with perfect form okurdum ‘1
would read’) and Kazakh oxsieanmsin ‘I read (past)’ (with perfect form
oxwiean edim ‘1 had read’) and oxwipmein ‘I may read’ (with perfect
form oxwip edim ‘I would read’). These structures are entirely parallel,
although the Kazakh forms have a space between the verb form and
the past form of the copula. This construction lends itself to a number
of different analyses, as shown in figure 6°. There are also, in a smaller
set of Turkic languages, “auxiliary” constructions that appear to be
composed of a copula along with a form that cannot ever be verbal
nouns or verbal adjectives and can only operate as a non-finite form
together with an auxiliary. Because these look more like true auxiliary
phrases, it’s clearer how they might be treated. One analysis is shown
in figure 7.

= | =

MLH OKBITaH e 3 Meu OKBIFaH eaim
having read  was o having read  was
PRDN VERB AUX  PUNCT PRON VERB AUX  PUNCT

(a) Copula treated as aux dependent of main verb, which (b) Copula treated as cop dependent of main verb, which
is treated as a converb, is understood to be adjectival or substantive.

Figure 6. Two different analyses of an apparent auxiliary construction in Kazakh
that consists of a verbal noun or adjective and a copula, glossed as ‘I had read’.
These analyses differ in how they view the copula auxiliary: either as the auxilia-
ry in an auxiliary verb construction or as the copula in a normal copula predicate
which happens to have a substantive or attributive verb form as the predicate

Men oOKen o egiM
I read  was ;
PRON VERB AUX PUNCT

Figure 7. One analysis of an apparent auxiliary construction in Kazakh that
consists of a non-finite form and a copula, glossed roughly as ‘I had read’

' Note that this is distinct from the obvious verbal nouns in forms like Turkish
okumaktayim or Kazakh oxynamein — both meaning “I am reading” (with a long-
term or habitual sense), and can be analysed as a verbal noun followed by a
locative suffix, followed by a copula with person agreement.

2 Note that the part of speech of copulas is always AUX in UD.
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The set of choices around copula-as-auxiliary constructions in-
cludes several options for both dependency relations and morphologi-
cal annotation, and Turkic languages have different orthographic strat-
egies regarding tokenisation. This issue would be especially good to
solve before further annotation.

5. Concluding remarks

We have presented an overview of the current status of the Tur-
kic languages within the Universal Dependencies project and drawn
attention to a number of inconsistencies that remain. We hope that
this serves to inform and direct future research in the area of Turkic
dependency parsing and Turkic language technology in general. Af-
ter careful analysis we are convinced that the majority of substantial
differences in the annotation schemes are a result of conversion from
different grammatical traditions as opposed to real significant gram-
matical differences.
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