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AHHoOTauun

B crarbe mpencraBieHa HOBasi BEPCUS JIEKTPOHHOIO KOPIIyca TaTapCKOIro s3blKa, MOJACPHU3UPOBAHHAS
Ha OCHOBE MOJEJH JIMHIBUCTHYECKOro rpada 3HaHUil TIOPKCKHX s13bIKOB. HoBast Bepcust kopryca 1mo3Bo-
JISIET onucath HHGOPMALIMIO HA Pa3HBIX JIMHIBUCTHYECKUX YPOBHSX: MOP(HOHOIOTHUECKOM, CHHTAKCHY e-
CKOM M CEMaHTHUYECKOM Oarozaps peJICTaBICHHUIO JIMHIBUCTHYECKOI HHpOpMaluu B Bujie rpadoB 3Ha-
Huid. Takoi croco® mpencTaBieHus MOBBIIACT (YHKIMOHAIbHBIE BO3MOXKHOCTH pabOThl C KOPITyCOM,
MI03BOJISIET MTPOM3BOANTD TTOMCK IO 3aMPOCaM, COJIEPIKAIINM CHHTAaKCHUECKYI0 M CEMaHTHUECKYIO HH(POP-
Manuio. OCoOEHHOCTh pealu3alny IESKTPOHHOTO KOpITyca 3aKJII0YaeTcsi B TOM, YTO HMCHOJIb30BaHHAS
MOJIeTIb B HAaHOOJbBIIEH CTENCHH COOTBETCTBYET CTPYKTYPHO-(YHKIMOHAIBHBIM OCOOEHHOCTSIM TIOPK-
CKHX SI3BIKOB U HMCIIOJIb3YETCSI B KAYECTBE OCHOBBI ISl CO3JIaHMs Psiia IPOrPaMMHBIX IPOTYKTOB, CBSI3aH-
HBIX C CEMaHTHYECKOI 00pabOTKON TEKCTa Ha TIOPKCKHUX S3bIKax. B 4acTHOCTH, K TAKMM MPOJIYKTaM OT-
HOCSITCSL JIMHTBUCTHYECKUH mopTan «Tiopkckas MopdemMay W HOBasi BEpCHS SJIEKTPOHHOTO KOpITyca Ta-
TapcKoro si3bika «Tyras Tem.

Knrwouesvie cnosa: snekmponusiil Kopnyc, epagh 3Haunui, cucmema ynpagienus 0azamu  OGHHbIX,
JIUHEBUCMUYECKAs eOUHUYA, MIOPKCKUE A3bIKU.
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BBepeHune

CoBpeMeHHbIE TEXHOJOTMU HCKYCCTBEHHOTO HMHTEJUIEKTa, OCHOBAHHBIE HAa MCIOJIb30BAaHUU
OONBIINX S3BIKOBBIX MOJIENIEH, HCIIBITHIBAIOT MOTPEOHOCTh B YBEIMYEHUU UX HWH(POPMAIMOHHBIX
pecypcoB 3a CYET BKIIOYEHHS PA3JIMYHBIX AIEKTPOHHBIX KoprycoB (DK). Orto cramo ¢akropom
yculieHusl akTUBHOCTH pa3paboTtok DK mns Tropkckux si3pikoB (TS) [1-4]. B tabnuue 1 npuBeacu
ciucok K, npoananu3upoBaHHbIX B xo11e MoaepHu3anuu DK tatapckoro sizbika «Tyran tem». 9K
nByx TSl BKIIOYEHBI B COCTaB JIMHTBUCTUYECKOW Iiatdopmbl HarmoHampHBI KOPIYC PYCCKOTO
s3pika (https://ruscorpora.ru/): GamKUpCKUil HAIIMOHATBHBIN KOPITYC 00BEMOM 550 ThIC. CTOBOYIIO-
Tpebuienuil u xakacckuit K 00bémMom 1194 Thic. cnoBoynorpedienuit. bonbioit Habop DK cobpan
Ha JJMHTBUCTHYECKOH maTthopme Sketch Engine, B uncie KOTOpbIX ecTh Tropkckue DK (cM. Tabmu-
iy 2). Hauboneiee komuuectBo DK pa3zpaboTaHo 17l TYPEeLUKOro s3bIKa, KOTOPbIE UMEIOT CUHTAK-
CHYECKYI0 WJIM CEMaHTHYEeCKyro pa3MmeTku: https://github.com/google-research-datasets/turkish-
treebanks/ (typeuxuit TreeBank) n https://turkishpropbank.github.io/ (typeuxuit PropBank). JIns
TYPEIKOTO sI3bIKa CO3/[aH JTUHTBUCTUYECKUU pecypc WordNet, ¢ TOMOIIBIO KOTOPOTO MOXKHO Opra-
HU30BaTh CEMaHTHUECKUN MOUCK. Pecypchl sl TypeLKoro si3pIka UMEIOT TOJIBKO OJMH BUJI pa3MeT-
KM - CHHTaKCUYECKHUU WM CeMaHTHYeCcKui. B Typeuxom PropBank peann3oBaHa CUTyallMOHHAs
pa3metka, a B WordNet — Takconomudeckas. [l octanbubix TS KOpIychl BKIIOYAIOT TOJIBKO MOp-
(hOJIOTHYECKYIO Pa3METKY.
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Tabmuua 1 — DIeKTpoHHBIE KOPITYChI TIOPKCKHUX SI3BIKOB

HasBanue

Anpec

bawxupckuii nosmuyeckuii kopnyc

http://web-corpora.net/bashcorpus/search/

Kopnyc bawxupckoeo azvika. Ilpoza

http://212.193.132.98/bashkorp/bashkorp

Yemmuwiil kopnyc dawkupcko2o sa3vika

http:/lingconlab.ru/spoken_bashkir/

Anmamunckuil Kopnyc Ka3axckoz2o si3blkd

http://web-corpora.net/KazakhCorpus/search/

Hayuonanvhuill Kopnyc Kazaxckoeo sA3vika

http://194.146.43.249/indexru/

HaquHdﬂbelﬁ Kopnyc Ka3axcKoeo A3blKd

https://qazcorpus.kz/about/1/?lang=ru

Kpvivuckomamapckuii 51ekmponHblil Kopnyc

http://korpus.juls.savba.sk/QIRIM/

OnexmponHvlil KOpnyc mySuUHCKo20 sI3bIKd

https://www.tuvancorpus.ru/

Hayuonanvuwiii kopnyc mypeyrozo a3vika

https://www.tnc.org.tr/

Kopnyc mypeyrozo azvixa https://tscorpus.com/
Spoken Turkish Corpus https://std.metu.edu.tr/en/
Kopnyc y36exckozo azvika https://uzbekcorpus.uz/

OnexmponHblil KOPpNyc XaKaccko2o sA3ulka

https://khakas.altaica.ru/

KOp}’lyC UWOPCKO2O A3blKA

https://corpora.iea.ras.ru/corpora/

KOp}’lyC SAKYMCKO2O 53blKd

http://adictsakha.nsu.ru/corpora/corp

Tamapckuil Hayuonanvuwill Kopnyc « Tyean men» https://tugantel.tatar/
Tucvmennvlil Kopnyc mamapcrko2o sA3viKa. https://www.corpus.tatar/
Kopnyc mamapckoii xyooxcecmseenHol iumepamypol http://litcorpus.antat.ru/

Tabnura 2 — DIeKTpOHHBIC KOPIYChI THOPKCKUX sA3bIKOB Ha tuiathopme Sketch Engine (https://www.sketchengine.eu/)

Ha3zBanue Anpec
Uzbek corpus from the web https://www.sketchengine.eu/uzwac-uzbek-corpus/
Kazakh text corpora https://www.sketchengine.eu/corpora-and-languages/kazakh-text-corpora/
Tatar Mixed Corpus from the web https://www.sketchengine.eu/tatar-corpus-from-the-web/
Azerbaijani text corpora https://www.sketchengine.eu/corpora-and-languages/azerbaijani-text-corpora/
Kyrgyz text corpora https://www.sketchengine.eu/corpora-and-languages/kyrgyz-text-corpora/

B DK, pasmemaembix Ha miaTdopme HammoHaIbHOTO KOpITyca pycCKOTo sI3bIKa, pealin30BaHa
BO3MOKHOCTh TPOCMOTpa CIPAaBOYHOM TI'paMMaTH4eCKOM HMH(OpManuu O S3bIKOBBIX EIMHHUIIAX.
Hanpumep, npensinymas Bepcust K «Tyran tem» [S] Bkirodana ToabKo MOP(HOIIOTHYECKYIO pa3-
METKY.

[TpoBenénuplii aHamu3 mokaszan, uro MHorue paspaborunku DK mns TS ucnonb3yror mpo-
I'PaMMHBIM MHCTPYMEHTApUIl U MOJIENH, PEAIN30BAHHBIE ISl UHIOEBPONEUCKOIO CEMENCTBA SI3bI-
KOB, KOTOpPbIE OTJIMYAIOTCS 10 CBOeH cTpykType oT TS, obnagaromux 6oratoit Mmopdororueit [6], a
uHopMaLus, NpecTaBIsieMas B TAKUX KOPITycax, He 0ToOpaxaeT BCE OOraTcTBO M MOJHOTY CTPYK-
TypHO-(DYHKIIMOHANBHBIX 0ocobeHHocTeil TS.

HauOonee nonHoe onucanue 3HaHUM U 3((EKTUBHOE yIpaBlIeHUE UMH C UCIOJIb30BAHUEM pe-
JIEBAaHTHBIX QJITOPUTMOB 00pabOTKU ¢ yuy€TOoM crenu(UKH sI3bIKa SIBJISETCS Ba)KHOW U aKTyaJlbHOM
3ajayeil mpu pa3paboTKe JMHIBUCTUYECKMX 0a3 JaHHbIX. IIpakThka MCHONB30BaHMs B IMOpTaie
«Tropkckast MopdeMay NpeACcTaBICHHs TaHHbIX B Buje rpada 3Hanuit (I'3) [7-9] cnocobcTByeT pe-
IICHUIO YKa3aHHBIX 3a]1a4, MI03BOJISSL OMMCHIBATH B KOPITYCE S3bIKAa KaK OHTOJIOTMYECKHUE, TaK U (ak-
TorpaduuecKue 3HaHMs O MUPE.

[Tox I'3 moapaszymeBaeTcs pa3HOBUAHOCTh CEMAHTUYECKOM ceTH, ompenensemas B padore [10]
KaK CTPYKTYpUPOBaHHBIH HA0Op JaHHBIX, COOPAHHBIN U3 PA3HOPOIHBIX HCTOYHUKOB, COBMECTHUMBIN
¢ Moz€enbIo JaHHbIX RDF u umeromnii O WL-0HTOJIOTHIO B KAUYECTBE CBOEH CTPYKTYPHI.

PasnoBugHoCTRIO '3 7151 peacTaBiaeHUsT TMHTBUCTUYECKON WH(OPMAITUU SBIISIFOTCS JIMHTBU-
ctruueckue 1'3. X oTMuuTebHOE CBOMCTBO B TOM, YTO OHM OIMCBHIBAIOT HAapsALy C KapTUHON Mupa
TaK)K€ M CPeJICTBA JJISl OMKCAHUS 3TOI'0 MUpA B BHUJIE€ JIMHTBUCTUYECKUX €AMHUIl U CTPYKTYp €cTe-
CTBEHHBIX SI3BIKOB. VccienoBaHHbie B [6] JekcHueckne W rpammarndeckue ocooennoctu T [5]
MO3BOJIIIIM TTOCTPOUTh Mojenb ['3 TS, nazsannyto TurkLang [11]. lanHas MoieIb MCITOJIB30BAIACH
npu cozganuu HoBoi Bepcun DK «Tyran ten».
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1 Peanusauusa apxutektypbl mogenu nuHrenctuydeckoro '3 TA TurkLang B 9K

B npoekre co3manusi TMHTBUCTHYECKOTO TIopTana «Tropkckas mopdemay [12] mpemiokeHa Mo-
nenb auHrBuctuueckoro '3 TA TurkLang, xotopasi MOAXOMUT JJIsl ONMUCAHKS MMOTEHIIUATBHBIX BO3-
MOXHOCTEH s3bIKa M (DaKTUUECKUX JAHHBIX, mpenctaBieHHbIX B DK ¢ Tekcramu Ha TS. Munu-
MaJbHON JIMHTBUCTHUYECKOW CIUHUIICH, MPEICTABICHHONW B ATOW MOJCIHU, SIBISIOTCS MOPQEMBI:
KopHeBasi, adduKcambHas U aHAIUTHYECKAs. ITO MO3BOJIECT TEKCT KAXKIOTO MPEATIOKEHUS B KOPITY-
ce TPEACTaBIATh B BHJE TOcienoBarenbHOCTH Mopdem. IlpencraBienune cioBoGopMbl B BHJIEC
¢dparmenTa '3 cormacHo naHHOW MoOIeNH MOKa3aHo Ha pucyHke 1. B y3max mpexacrasneHa uadop-
MaIys O TUIIE Y3714, a B CKOOKax - COJAEPKMMOE KOHKPETHOTO y3ia. Y3ibl U péopa ¢parmenta '3
MOKHO YCJIIOBHO OTHECTH K TpéM ypoBHsM S1, S2, S3.

ypOBeHI) S1 — HOBerHOCTHLIﬁ YPOBCHbD, KOTOpLIfI COACPIKUT Y3JIbI rpana C I/IH(l)OpMaHHefl u3 peam,Hoﬁ CJIOBO-
(hOpMBI, HCTIOTE30BAaHHO B TEKCTE TaTAPCKOTO SI3BIKA.

YpoBeHb S2 — MOppEMHEBIH YPOBEHB, CONEPKUT Y3kl '3 ¢ mHpOopMarmei 00 apprKcaabHBIX MOphEeMax TaTapcKo-
ro s3bika. MHpopMmanus ypoBHs S2 enuHa 1yt otaenbHOro TS 1 y3ibl ypoBHs S1 cchlaroTes Ha 3716l 3 YPOBHS S2.

YpoBeHb S3 — KaTeropuaabHBIN YPOBEHb, B KOTOPOM TIpeACTaBIeHBI y3ibl '3, oomue st Becex TS, Dto obo3HaUe-
HUSI TPaMMEM, T3TOB U TPAMMAaTH4YECKNX KaTeropHi.

S1
wordform(ypmanHapra)
Part_of Part_of
Next Next
[ Stem(ypman) _P[ allomorph(uap) ]—> allomorph(ra) ]
S2 A Element ¥ Element
I affix(-JIAp) I l affix(-TA) I
v Express v  Express
S3 Tag (PL) grammeme(plural) ] [ grammeme (dative/directive) ]
v  Element 4  Element
[ grammatical category (Number) ] [ grammatical category (Case) ]

Pucynok 1 — ®parment rpada 3HaHUI NPEACTABICHHS CIOBO()OPMBI

Wndopmanus, npencraBieHHas Ha ypoBHAX S2 u S3 ¢parmenta ['3 u3Bnekaercs u3 6a3bl 3Ha-
Huil (b3) noprana «Tropkckast mopdemay, B KOTopoM crenuaiarctamMu no TS omucaHbl MOTEHIU-
aJbHbIE BO3MOKHOCTH M cBoicTBa TS. Takol moaxos mo3BOJISIET UCIOJIB30BATh €IUHYI0 CHCTEMY
0003HaYeHUH M OOECNeYUTh IOJHYI0 COBMECTUMOCTh JIMHTBUCTHYECKHX PECYpCOB IopTaja
«Tropkckas mopdeman u DK «Tyran ten». @parmentsl ['3 ¢ 6ubIMOTEKaMU TpaMMaTUIECKUX KaTe-
ropuil UIACHTUYHBI B MOpTAJie U B KOPIIyce, MOATOMY MOXHO H3BJIEKaTh 3Ty MH(popmauuio u3 b3
noprasa «Tropkckas Mopdemay. C 1eIbl0 YBEIMUCHUSI CKOPOCTH 00paOOTKH MOMCKOBBIX 3aIIPOCOB
¢parmentsl ['3 nyOnupyroTcs U Ui HOAJAEpKAHUA aKTyalbHOM MH(pOpPMALUU B 000MX MPOTrpaMmMm-
HBIX NPOAYKTaX NEPUOJUUECKH CUHXPOHU3UPYIOTCS.

Ha pucynke 1 npencrasnen ¢parment I'3 DK «Tyran tem», ONUCHIBAIOUINNA CTPYKTYPY OCY-
LIECTBJIEHUS IOMCKA B KOPIIyCE M0 IPAMMATUYECKUM KaTErOpUsM, IPEACTABICHHBIM HAa PUCYHKE 2.
Ha sToM pucyHke mpeincTaBieHbl BCe I'paMMEMBbI TaTapCKOIO sI3blKa, KOTOpPbIE CIPYIIHMPOBAHBI B
rpaMMaTH4ecKue KaTeropun 1 oopas3yroT ypoBeHb S3 '3, npeacTaBieHHOTo Ha pucyHke 1.

Emé oquu TN TMHTBUCTUYECKUX €IUHMI, KOTOpbld npeacTasieH B '3 OK «Tyran tem» — 310
aHanutuyeckue Gopmsl (analytic form). Ananutdeckune HOpMbI — 3T0 (POPMBI CIIOBA C CaMOCTOsI-
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TENLHBIM 3HAYCHUEM B COYETAHHHU CO CIIy:kKeOHbIMH ciioBamu. [Ipumep ¢parmenta I'3, onmceiBato-
IIETO CTPYKTYPY aHAJUTHYECKOH (hOpMBI, IPEACTABICH Ha PUCYHKE 3. AHATUTUYECKUMH MOpde-
Mamu B TS SBISAIOTCS TaKue YacTH PeyH, KaK MOCIEIOTH, YaCTHIIBI MIM BCTIOMOTATEIbHBIC TJIAroJIbl.
Ananutuueckue Mop(deMbl B TEKCTE TaK ke, Kak U adukcanbHble MOP(EMbI, BRIPAXKAIOT IpaMMa-
THUYECKYIO POJIb, UTO B Tpade OnpenesieTcs CBsI3bio TUMa Express ¢ y371aMu TUIIA TPaMMEMBI.

Yacty pean ¥ apdHRCcE

YacTtu peum

0 CywectenTensHoe
[ Mpunaratenskos
[JJ Fnaran

[0 Hapeune

[0 “ucneTmensHos

[ MecToumerne

[ Coroz

[0 Mecnenor

[0 Mesgomerne

[0 MagansHoe cnoso

[0 3eyxonogpamaTEnsHoe CNOEC
Bpema

[ HactoRwes

[0 Mpow. kaTercpudH.

O Mpow. pezyneTateHce (nephext)
[0 B¥a. kaTeropuuH.

O Bya. Heanpeg.

O Orpuy,. dopwma Syg. wecnpea.

ONeMeHTbI CNOBOo0 6pa 30BaHWA

O ¥meswwwr. dopma

[0 Nacxar. dopma

[0 My germens no pogy saxATHA
[0 ABcTpakTHoe cyw

O Mepa
[ Pacnpegenenne

MmeHa neicTena

[0 WA geitcTamA Ha -y

[0 Wnim neifeTaisn Ha - (-siw, -sw)

Magexu

01 Mmenumenssiit

[0 PogurensHeii (rexumae)

[[] HanpaeurensHeii (guperTue)

[J] HanpaeuTensHsii ¢ orpaHmy. aHag.
[ BuruTensHeml (3rkyzatie)

[0 Mexogrit (aénawa)

[[] MecTHo-apenerkait (nokaris)
Yucno

[ EgnHcteeHkos

[0 MromecTEeHHDE
NMuuo
0 1n.egu

O T, mH .

O 2n.egu
[ 20 MH. 4.

O 3n.equ
O 2n. sk u.

Mpr4acTra

[0 HacmoRwero apemern

[0 NMpowegwerc spemeqn

[0 Byaywlero pemeHd

[[] PerynApHo coBeplI@smore gefcTams

WNHEUHUTUBDI

[0 WMeduHATHE Ka -s1pra

[ MeduHaTie Ha -Mak
AcnekT rnarona

O Otpuuakne

3anor

[ Aelfcraumensksii (ocso skoli)
[0 CrpagaTensHsiid (nacocue)

[ Bosepatkuii (pedinexcue)

[ Mokygurensksit (kaysaTre)

[ BazaumHo-coEMecTHbIE (payunpor)
(Dop Mbl NoCCeECHBa

[Jin.egu
O 1 nme .
O 2Zn.eg u
[0 20 MH. 4.

[0 3n.equ
O 2 n.mu. .

[Heenpuyactua

[0 ConyTeTeywowers gelficTanA
[ ComyToTeywowers gehctann (0Tpuy.)
[ AeenpuyacTie va -rad

) AeenpuuacTie Ha -raHdbl
MoaanbHble dopmel rnar.

[ ¥onoskan MogansHooTs (KoHgHYUoHanKS)
[ HeofxegmmocTe

) BoamomHocTs

[ Hameperue

[ MpegocTepemetme

Cnocofbl rnar. aeicTemMa

[ #a-rana

[T PapwTHE Ha -sILTsIp

DopMbl MMNEpaTHBa

[0 Wmneparus 1 n. (ropratve) e u.
[ Munepatus 1 n. (FOPTaTHE) MH. W,
[ Mmnepatus 2n. eq. u.

[0 Wmneparus 2 n. ma. u.

[ Mwneparus 3 n. (locoue) g, u.
[ Mmnepatus 3 . (iooous) MH. u.
[0 Mpocur. uwmn. {npexaTie) Ka -usl

[ Mpocur. Wmn. {npexkaTie) Ha -CaHa
Pa3pﬂ,ﬂ,b| YUCNHUTENBHBIX

[ CofuparensHoe
[ Noprgrosce
() PazgenurensHos

[0 NpuBnnaumensxomo cueta
06wwmin Bonpoc

[ BonpocuT., Hecnpea,

[ BonpocuT. diopmaka -MeiHl
[[J BepoATH., NpegnoncsmT.
[0 Ynogofinenue 1

[0 Ynogobnenue 2

0 VncgoBnenme 3

ATpuBYTMEHBIE (OPMBI

[0 ATpwSyTiE Ha sl (MyHUTTHE)
[ AmpwSyTve Ha Chiz (ASecore)
[ NokamweHsiA aTTprSyTHE

[0 TesuTvEHLIA aTTRHEYTHE

CpaBHWT. cTeneHb

[0 CpaaxuT. cTeneHs

Pucynok 2 — MaTepdeiic st moncka B kopiryce «Tyras Tem» 1o rpaMMaTHYeCKUM KaTeropusm

B paszubix TS onxu u T€ ke MopdeMbl, BEIpaKaoIie OHO U TO )K€ 3HAYCHUE, MOTYT SIBIISTHCS
Kak a(uKCaNbHBIMU, TaK U aHATUTHYECKUMHU Mopdemamu. Hampumep, B TaTapcKkoM SI3bIKE pOJIb
MHCTPYMEHTA B TEKCTE BBIPAXKAETCS C MMOMOIIbIO aHATUTHUECKON MOppeMbI benan ‘c’ - uykey benan
‘C MOJIOTKOM, B Ka3aXCKOM OHa BBIPa)KaeTcsl C MOMOIIBI0 ad(hUKcanbHBIX anaoMopdoB -beH/-men/-
nen — b6aneamen ‘c MOJOTKOM, a B TYPEIIKOM C TOMOIIbI0 apdUKCcAIbHBIX auioMopdoB -la/-le —
¢eki¢le ‘c monoTkoMm’. JlaHHas 0COOEHHOCTh HANIMCAHUS CBS3aHa C Pa3IMuMeEM B MpaBHIaX rpaMMa-
TUKH pa3HbIX TS, 9TO BBIpa)kaeTcsl pa3inuueM B CBSA3SIX Mexay y3namu ['3, mpencrasnsronmx ag-
(uKcalbHBIE U AHATUTUYECKHUE AITIOMOPQBI.

I'padoras crpykrypa b3 DK «Tyran ten» mo3Bosser xpaHuTh B b3 cemMaHTHYeCKyrO, CHHTAK-
CHUYECKYIO 1 MOP(HOJIOTHUECKYI0 HH(POPMAIIHIO, a TAKXKE OCYIIECTBIATh CEMAaHTUYECKUE IOMCKOBBIE
3anpockl. [l atoro B b3 DK xpansTcs noarpadsl ¢ AByMs BUAAMH CEMAaHTUYSCKUX YHUBEPCAIHM.

Ilepeviii 6u0 — 310 moarpad 3HAHUM C CUTYallMOHHBIMH (peiiMaMu, KOTOPBIN SBIISETCS
obwequHeHueM pecypcoB FrameNet (http://framenet.icsi.berkeley.edu) u FrameBank [13]. Frame-
Net pa3paboTaH JUIsl aHIJIMICKOTO A3bIKA U HE YYUTHIBAET MOP(OIOTUIO TMHIBUCTHUECKUX €IUHHII,
C MIOMOIUIbIO KOTOPBIX BBIPAXKAIOTCSI 3HAYEHUS CEMAHTUYECKUX YHUBEpPCAINEB, HO B HEM COJEPIKUT-
cs HanOosee nosHas 0a3a TUMIOBBIX CUTyauul. FrameBank co3naH JUist pycCKOro si3blka ¢ hopmau-
3anuel rpaMMaTHYeCKUX CTPYKTYpP, UCHOJIb3yEMbIX ISl ONMCAHUSl POJIEH B CUTYyallMOHHBIX (peil-
Mmax ¢ yuérom mopdomoruu. [Tockonsky TS — 310 A3bIkM ¢ Goraroil Mopdosiorueii, B HUX HE00XO0-
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IMMO YYUThIBaTh Mopdoioruueckyro nadopmanuo. Hosas crpykrypa b3 ucnonssyer nomnsory 6a-
361 FrameNet u mopdoaorudeckue 3neMeHTsl FrameBank.

S1 [ analytic form(ypmannapra xazop) ]
Part_of /
Part_of
wordform(ypmannapra) -
Part_of N‘: o
Stem(ypman Next Next .
allomorph(uap) allomorph(ra) postposion(kamop)
S2 Element Element
\ 4 \ 4
I affix(-JIAp) I I affix(-T'A) I
Express Express
53 A 4 v v
Tag (PL) [ grammeme(plural) ] [ grammeme(dative/directive) ][ grammeme(limitative) ]
Element 4 Element Element
[ grammatical category (Number) ] [ grammatical category (Case) ]

Pucynok 3 — ®parmeHt rpada 3HaHHIA PEACTABICHUS aHATUTUICCKOH (HOPMBI

Bmopou 6uo nonrpada ceMaHTHYECKUX YHHBEPCATUH — 3TO TAKCOHOMHUYECKH moarpad, pea-
JM30BaHHBINA B BUje Te3aypyca tuna WordNet. ®parment auHrsuctuyeckoro I'3 moprana «Tropk-
ckasi Mopemay» sBisiercst TouHoM konued '3 tuma WordNet. Takconomuueckasi yactb rpada s
TS npeacrasneHa ¢ MOMOIIbIO Y3710B rpada KOHUENT (concept), CBA3bIBAEMbIX C IOMOIIbIO HalpaB-
neHHbIX pédep. Ha pucynke 4 npeacrasneH ¢pparmeHt '3 ¢ onucanuemM TakCOHOMUYECKOH UHPOp-
Marmy, rae oonacts U '3 conepKuT ceMaHTHYeCKUe YHUBEPCAIUH, KOTOPbIE MPEJICTAaBIAIOT CO00M
MHO’KECTBO KOHIIENTOB U TAKCOHOMUYECKHUE OTHOIIECHUS MEX1Yy HUMH.

U

concept (organizm:opraHusm) ]: lexeme (opranusm) ] L1

Express L

hypernym hypernym

Express
[ concept (animal:>xuBoTHOE) [ concept (plant:pactenue) ]4_'[ lexeme (ycemurek) ]

b hypernym
ernym
yperny ) Express |
concept (invertebrate: B lexeme (yMBIpTKachI3
[ concept (chordate : xop/1oBbIe) ] 0eCrI03BOHOYHOE KUBOTHOE) | XaiBaH )
J .

Pucynox 4 — @parment rpada 3HaHUI ¢ TAKCOHOMHYECKOH CTPYKTYPOi

CeMaHTHYECKHE YHUBEpPCAINH, TPEACTABICHHbIE B JaHHOM dYacTh ['3, B COBOKYMHOCTH
00pa3yloT ceMaHTHYecKHil Te3aypyc. B obmactu L1 mpencraBieHbl mpumepsl JIEKCEM, KOTOpHIE
BcTpeyatoTcsl B Tekctax DK si3bika ( B TaHHOM MpUMEpPE 3TO TaTapcKuil s3bIK). TakuM 0Opa3om, Bce
JeKCeMBbl ‘ycemnex’ (‘pyc.: pacmenue’), KOTOpbIE BCTPEUAIOTCA B KOPIyCce, UMEIOT CBSI3b THIIA
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Express c¢ wxonuentom ‘plant:pacrenue’. Bce nekcembl, KOoTOpble 0003HAYalOT pa3HbIC BHJIbI
pacTeHui, UMEIOT CBs3b C KOHIENTAMHU Te3aypyca, KOTOpbIE B T€3aypyce HAaXOIATCS C KOHLIETITOM
‘plant:pacTenne’ B IEMOYKE OTHOMIEHWH TruUnoHUMUU. Takas crtpykrypa '3 DK mosBomiser
MIPOU3BOAUTH CEMAaHTUYECKUM TOUCK.

Cucrema yrpaBieHUs KOPIIYCHbIMU JaHHBIMU paboTaer ¢ DK TEKCTOB Ha TaTapcKOM SI3bIKE U
MO3BOJICT MOJKIIIOYATh JIMHTBUCTHYECKHUE KOPITYChI HA JPYTUX arTTIOTUHATUBHBIX U (DIEKTUBHBIX
s3pIKaxX (K sI3pIKaM armIlOTHHATHBHOTO THma oTHocsATcs TS, a k s3pikam (DIeKTUBHOrO THUHA —
CIaBSHCKHE s3bIKM). [lOMCKOBBICE TEXHOJOTMH peajn30BaHbl Ha 0a3e OOMIETOCTYIHBIX
MIPOTPaAaMMHBIX CPEJIICTB: PEIAIIMOHHON CHCTeMbI yrpaBieHus 0a3oil nanueix (CYBI) MariaDB n
XpaHWJINIIA JaHHBIX Redis. JIng peanuzanum npeiaraemoit cTpykrypsl b3 ucnonbssyercs rpadonas
CYBJl Memgraph.

2 Peanusauyusa ctpyktypbl B3 3K «TyraHn Ten» ¢ nomowbto CYB[l Memgraph

[lepBuunoii 3anaueit B npouecce peanuzaunu b3 DK «Tyran Ten» siBnsercs nepeHoc cyuiect-
Byromero OK B ctpykrypy 1'3. Ha
pUCYHKE 5 TIOKa3aHa WTOIrOBas
cxema rpada, peanuzoBaHHas C

nomoieto CYBI Memgraph, no- ot -oo..c_u‘n\enmame

CTaTo4yHas JJis IepeHoca Cylle- ﬂaSLénqgaue “"“ O

creyromiero 9K B crpykrypy b3. g s
B otnuume ot cxembl, peasu- O hasAathor .

‘Document

3oBaHHOM C momoielo  CYB]]
MariaDB, B Tpade T0TOTHUTETb-
HO TIOSIBIISIIOTCSL  y3JIBI  THIIOB
«Clause» («Kiayzay»), «Syntax- f

‘Person

ncludesSentence

eme» («CunTakcemay), «Punctua- . .
tionMark» («3Hak npenuHaHUA), ‘Sentron hce
«Morpheme» («Mopdemay), ctuihciauss indcatesThedlace giane .
«PartOfSpeech» («Hactp peum»), a rorpeme
HEOOXOIHUMBIX ISl JaJbHEHIIIETO . ' "as/"’m“e”e
includesSyntaxeme ™ -
IIPEACTaBIICHUA cI0BOGOpM, @ —nedess elueswodForn ©
Symaxeme

KJlay3 M CHUHTakceM. Takxe B Clause .

| WordFarm ™., )
r‘pa(i)e TIOABIIAKOTCS  Y3JIbI «Lan- includesSyntaxeme (_ hasParifi3peech

| hasLemma

guage»  («I3bIk»),  «Person» ! .
»
(«Uenoek»), «Source» («Mcrou- O O

‘Part0fSpeech

HUKY), «DocumentName» P ~

(«Ha3zBanue JTIOKYMEHTA),

«Place» («Mecto), «Building» Pucynok 5 — Cxema rpada, peanmzoBannoro ¢ nomombsio CYB/]
Memgraph

(«3manue»), HeOOXOmUMBIC IS

JIJIbHEUIIIEro MPEACTABICHUS

CEMAaHTHYCCKHUX CBS3EH C COOTBCTCTBYIOIUMHA oObekTaMH. KoaudecTBO TUIIOB TaKHUX Y3JI0OB HC-

OTPaHUYEHHO, U UX HA0OP MOXKET OBITh paciupeH 0e3 BHECEHHUs N3MEHEHH B OCHOBHOM I'3.

B kauecTBe nprMepa B NMPEACTaBICHHYIO CTPYKTYPY MOXKHO ITOMECTUTH IpeiokeHune: «Jlepec, ane Kazanna mona
KaJ19p Kapmiap HopTsl 1ok uae» («M Bnpasny, 1o cux nop B Kazanu He ObIIO 10Ma MpecTapeltbix») ¢ MOpQosIorndeckon
pa3meTkoi, u3BneuéHHoll u3 cymectByromero OK. Jlng y3noB tuma «Sentence» HpeaycCMOTPEHO J1Ba CBOMCTBa, B
KOTOPBIX XPaHSTCS JaHHBIE O MPEAJIOKEHNH B IIEIOM: «name» (TpeuioxkeHue 6e3 Mopdostornueckoi pasmeTkn), «fully
(mpennoxeHue ¢ MOpQoIoruueckoil pasmerkoit). JlodapneHue npeuIoKeHUs OCYLIEeCTBIAETCS IIPU IIOMOIIY 3aIpoca Ha
si3bike Cypher:
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CREATE (s:Sentence {name: “[lepec, ane Ka3aHZa MOHa Kajdp KapTnap iopTbl K uge.”, full: “lepec (U BnpaBay)
nepec+Adj; Type2 ane (ewé) ane+CNJ;one+PART; KasaHaa (B Ka3aHu) ka3aH+N+Sg+LOC([A); ka3aH+PROP+LOC(JA); MoHa
(3TOoro) mMoHa+PN; kamap (m0) kamap+Adv; kamap+POST; kaptnap (cTapuku) kapT+Adj+PL(JIAp)+Nom;kapT+N+PL(JIAp)+Nom;
nopTbl (Aom) HopT+N+Sg+POSS_3SG(Cbl)+Nom; tok K+MOD; upe w+V+PST_DEF(Obl); . Typel”});

Jamee HeoOxomumo mobaBuTh y3en tuma «Documenty. [ Takux y37I0B MPETyCMOTPEHO HCIOIB30BAHUE TPEX
CBOWCTB, B KOTOPBIX XPaHATCS MaHHBIC O JOKYMEHTE: «name» (HauMeHoBaHWE (aiiia JokyMmeHTa), «length» (mmmHa
TOKYMEHTa B CIIOBax), «publicationDate» (maTa mybnukarum). [IpeacraBinenie MeTaaHHBIX O JUIHHE JOKYMEHTA U JaTe
myOMuKAaIlMid B BHJC CBOWCTB y3Jla OOYCJIOBJICHO HEOOXOIMMOCTBIO pEalM3alliy IOWCKA [0 HHTEpBajaM JUIHH
JIOKYMEHTOB U MHTepBaiaM jart. JlobaBicHue y3Jia JOKyMEHTa IPU TIOMOIIIHX 3ampoca Ha si3bike Cypher UMeeT BUL:
CREATE (d:Document {name: “1_17890_1_1.txt”, length: 445, publicationDate: date(“2010-07-08")});

Jlyist moGaBIieHUS y3JIOB U CBSI3CH, CBA3aHHBIX C JPYTUMH MCTAJaHHBIMU JTOKYMCHTa, HCOOXOIUMO TOOABUTH Y3JIbI
cootBercTByIOKX TUNOB («Language», «DocumentNamey, «Sourcey, «Person») u pédpa MEKIy y3JI0M IOKyMCHTa U
no0aBJICHHBIMY y3JIaMH COOTBETCTBYrOIUX THIOB («hasLanguage», «hasNamey, «hasSource», «hasAuthory»). Crnenats
9TO MOXKHO OJTHMM 3arpocoM Ha si3eike Cypher:

MATCH (d:Document {name: “1_17890_1_1.txt})

MERGE (d)-[:hasLanguage]->(1l:Language {name: “Tatar”})

MERGE (d)-[:hasName]->(n:DocumentName {name: “Ka3aHma pa kapTnap #opTbl aybinadak™}) («B KasaHu oTkpoeTca AOM
npecTapenbix»)

MERGE (d)-[:hasSource]->(s:Source {name: “http://www.azatliq.org/”})

MERGE (d)-[:hasAuthor]->(p:Person {name: “Hauwn Anan”});

YrtoObl yKazaTh, YTO CO3AAHHBIM JOKYMEHT BKJIIOYACT NPEIIOKEHUE, HEOOXOMMO 100aBUTh PEOPO MEXy Y3JIOM
JIOKyMEHTa M y3JIoM Tnpemioxkenuss tuna «includesSentence». Ilpu 3ToM y Takoro pedpa ecTh JONOJIHUTEIbHBIC
CBOMCTBa «position» (MOPSIKOBEII HOMEp MPEUIOKSHHS B TOKYMEHTE) U «startPositiony (opsaKoBBINT HOMEp TEPBOTO
CJIOBA IIPEAJIOKEHMSI B JOKyMeHTe). Tak Kak B J00aBiIsieMOM IIpUMEpE TOJBKO OJHO MpEIOKEeHHE, 00a CBOMCTBa
npuMyT 3HaueHue «1». Ecim mpemioxkeHuii HECKOIBKO, TO YKa3aHHBIE CBOIMCTBA B JAJIbHEHIIEM IMOMOTYT HOCTPOUTH
KOHTEKCT BOKpPYT MNPEIOKECHUS M HAWTH 3TO NPEUIOKEHHE B HYKHOM JIOKyMeHTe. 3ampoc Ha sizbike Cypher s
noOaBneHHUs pedpa BBIIVISIIUT TaK:

MATCH (d:Document {name: “1_17890_1_1.txt})
MATCH (s:Sentence {name: “Jlepec, ane KasaHaa MOHa Kaaap KapTnap hopTbl WK uae.””)
MERGE (d)-[:includesSentence {position: 1, startPosition: 1}]->(s);

BrimonHenne BcexX  OIMMCaHHBIX 3alpoCcoB CcOo371aET

moarpad, moka3aHHBINA Ha pucyHke 6. Kaxmoe mpeioxkeHne B ‘

KOpIlyce MOXeT OBITh pa3ieneHo Ha Kiay3sl. Ecnu

MPEIJIOKEHHE SIBJIAETCS MMPOCTHIM, TO OHO COCTOMT U3 OJHOM Hepec, ane KasaHpa MoHa K3A3p kapTnap AopTb! 1ok uae.
KJIay3bl, CJIO)KHO€ TMpeJIOKeHHe - W3 JAByX Kiay3. Jlus T r——

nobaBneHNs Kiay3 HE0OXOAMMO co3maTh y3ibl Tuma «Clause»
U COGAMHHUTB UX C Y3JIOM MPEUIOKEHUsI TIPH TIOMOIIU pedpa ¢

tunoMm  «includesClause». B mobGaBnsieMoM TpeIOKEHUH

KJIay3a TOJILKO OJIHA, HO UX MOXET OBITh HECKOJBKO, TTO3TOMY ‘hasba“g“agL"
y péoep tuma «includesClause» mOIDKHBI OBITH yKa3aHbI hashut -
CBOHCTBA  «position» (HMOPSAKOBBI HOMEp Kiay3sl B < )

TIpE/IIOKeHN M) U «startPosition» (TOpsAKOBEIN HOMEp MEpBOTO

Haun Anax
CJIOBa KJIay3bl B l'[peI[J'IO)KCHI/II/I). I[O6aBJ'I€HI/I€ KJIay3bl TpU

ToMoIIu 3arpoca Ha A3bIKE Cypher MOXKET OBITh BBIITOJIHEHO

-

CJIEYIOLIUM 06pa30M: http://www.azatliq.org/ ~ KasaHpa fa kaptnap iopTbl aublnavak
MATCH (s:Sentence {name: “Jlepec, ane Ka3aHZa MOHa Kaaap

KapTnap #opThl lKk uge.”) Pucynok 6 — IToarpad, BKIIOUAIOMINN Y3JIbI
MERGE (s)-[:includesClause {position: 1, startPosition: NpE/UIOKCHMS, TOKYyMECHTA U MCTaJaHHbIX
1}]->(c:Clause {name: “[lepec, oane KasaHAa MOHa Kanap JOKyMEHTa

KapTnap MopTbl WK uge.”});

Kaxnas kmay3a B OK Moxer ObITh pa3zmeneHa Ha cuHTakceMbl. CHHTakceMa - 3TO MHHHUMAaJjbHas, HeJelnMast
CEMaHTUKO-CUHTAaKCHUYECKas! A3bIKOBasl €AMHUIIA, BHICTYIAIOIASI OJHOBPEMEHHO KaK HOCHUTENb 3JIEMEHTApPHOTO CMbICIIA
U KaK KOHCTPYKTHBHBIH KOMIIOHEHT 0o0Jee CIIOKHBIX CHHTAKCHYeCKHX MOcTpoeHHHd. CHHTakceMe MOXKEeT
COOTBETCTBOBAaTh KaK OT/AENbHAs CIOBO(OpPMA, TaK M CIOBOCOYCTAHHE WJIM 3HAK NMpENHHaHMs. TakuMm oOpazom, Uit
TIPE/ICTAaBICHUS] CHHTaKCceM B b3 MCHONIB3YIOTCS Y3716l THIOB «Syntaxeme» Uil CHHTaKCEM, COCTOSIINX U3 CI0BO(OPM,
n «PunctuationMark» s CHHTaKceM, COCTOSIIMX W3 3HAKOB NpenuHaHus. s mpenacraBieHHs CBs3ed MEXIY
KJay3aMH M CHHTAaKCEMaMM HCTIONB3yIoTcs pébpa Tuma «includesSyntaxeme», y KOTOPBIX TOJDKHBI OBITH yKa3aHBI
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CBOMCTBa «position» (MOPSAKOBBIA HOMEp CHHTAKCEMbl B Kiay3e) U «startPosition» (mOpsiIkoBBIE HOMEp TEpBOU
c1oBO(OPMBI HIH 3HAKA TMPEHHHAHUS CHHTAKCEMbI B Kiay3e). 3ampoc Ui J00aBlICHHs CUHTaKceM Ha si3bike Cypher
NpeACTaBICH HUKE:

MATCH (c:Clause {name: “flepec, ane KasaHAaa MOHA KaAdp KapTiap MopThbl WK uge.”)

MERGE (c)-[:includesSyntaxeme {position: 1, startPosition: 1}]->(:Syntaxeme {name: “gmepec”})

MERGE (c)-[:includesSyntaxeme {position: 2, startPosition: 2}]->(:PunctuationMark {name: “,”})

MERGE (c)-[:includesSyntaxeme {position: 3, startPosition: 3}]->(:Syntaxeme {name: “ane”})
MERGE (c)-[:includesSyntaxeme {position: 4, startPosition: 4}]->(:Syntaxeme {name: “ka3aHa;a”})
MERGE (c)-[:includesSyntaxeme {position: 5, startPosition: 5}]->(:Syntaxeme {name: “MoHa Kkagap”})
MERGE (c)-[:includesSyntaxeme {position: 6, startPosition: 7}]->(:Syntaxeme {name: “kapTnap iopTbl”})
MERGE (c)-[:includesSyntaxeme {position: 7, startPosition: 9}]->(:Syntaxeme {name: “wk wunge”})

, startPosition: 11}]->(:PunctuationMark {name: “.”’});

0 N O b w

MERGE (c)-[:includesSyntaxeme {position:

BrinonHenue 3anpocoB Ha J100aBiIeHUE Kilay3 U CHHTAaKCeM co3JaéT moiarpad, moxa3aHHbBIH Ha pUCYHKE 7. Y3IIbl
tuna «PunctuationMark» sBIISIIOTCS KOHEYHBIMU B Tekylueil Bepcun b3. CuHTakcemsbl, cocTosiiye u3 ciaoBohopM,
JIOJDKHBI OBITH paszgeneHsl Ha cioBodopmbl. CroBodopmsl npencrasieHs! B rpade b3 y3mamu tnna «WordFormy, a
CBSI3M MEXKIY CHHTakceMaMu U cioBodopmamu — péopamu tuma «includesWordFormy» co croiictBamm «positiony,
YKa3bIBAIOLMIMMH TIOPSIIKOBBI HOMEp CIIOBOGOPMBI B CHHTakceMe. B kadecTBe mpuMepa ITOKa3aHbl 3alpOChl IS
cuaTakceM “‘Kazanma” («B Kazammy») m “kxaptiap HOpTH” («IOM IpecTapensixy). 3ampoc, nodasnstomuil B rpad b3
cJI0BO(GOPMBI H CBSI3H C YKa3aHHBIMHM CHHTaKCEMaMHU, Ha si3blke Cypher BBITIISANT CIEAYIONMM 00pa3oM:

MATCH (sl:Syntaxeme {name: “ka3aHga”})

MATCH (s2:Syntaxeme {name: “kapTnap iopTbl”})

MERGE (s1)-[:includesWordForm {position: 1}]->(:WordForm {name: “ka3saHga”})
MERGE (s2)-[:includesWordForm {position: 1}]->(:WordForm {name: “kapTnap”})
MERGE (s2)-[:includesWordForm {position: 2}]->(:WordForm {name: “iiopTb”});

Mopdororndgeckas pa3MeTka KakIOH CIOBOGOPMBI COACPKHUT JEMMY, 9acTh peud M HAO0Op MOP(HOIOTHYECKUX
cBoiicTB (Mopdem) cmoBodopmel. [Ipruém B yacTu Kopiryca y KakJoi CIIOBOGOPMBI MOKET OBITH HECKOJIBKO BAPHAHTOB
MOP(}OJIOTHUCCKON Pa3METKH.

Jns  npenctaBnenus B b3 sjemm
HCTONB3YIOTCS  y3ibl  THma «Lemmay, mis

HpEACTaBICHUsS 4YacTell pedyn — Yy3Jbl THIA
JHepec, one KasaHja MOHA Kaap KapTnap AopTbl KoK nge.
«PartOfSpeechy, TS MIPECTaBICHUS
MOP(OJOTHUECKIUX CBOWCTB — y3Jbl THIIA
«Morpheme». IlocnenHue MMEIOT CrpaBoOYHOE includedClause

cBoOiicTBO «affix», B KOTOpPOM yKa3bIBacTCs
cioBooOpa3yronmii ah@uKc, COOTBETCTBYFOLIHIA
Mopdeme. CBsI3u MEXKIY y3JIaMH CIOBOQOPM H
y3JIaMU JIEMM TPEICTaBICHBI B Tpade péopamu
tuna «hasLemmay, cBsI3u Mexay y3lIaMu
c10Bo(OpPM U y3JaMH 4acTed peun — peéopammu
tuma  «hasPartOfSpeech», a cBsa3um Mexmy
y31aMH cloBoOpM W y3IamMH Mopdem —
p€opamu tuna «hasMorphemey. Tak kak B DK
MOXKET MIMETBCS pa3MeTKa ¢ MOPQOIOTHICCKOM
HEOJHO3HAYHOCTHIO, ¥ BCEX YyKa3aHHBIX pE&bep
MIPUCYTCTBYIOT CBOIiCTBA «varianty,
YKa3bIBaroIue Ha MOPSIAKOBBIN HOMEp
Mopdostorruyeckoil pazmeTku ciioBodopmal. st
p€bep Tuma «hasMorpheme» MOMONHUTENBEHO Pucynox 7 — Iloarpad, BKIIOYArOIIKH Y3761 TPEUIOKEHHS,
YKa3bIBACTCS CBOWCTBO «positiony, KJIay3 1 CHHTaKCceM

YKa3bIBaIOIICe Ha TMOPSIKOBBIA HOMEP MOP(EMBI

B menouke. Job6aBieHne ykasaHHBIX y310B U pEébep B rpad b3 mpu momomtu 3ampoca Ha sizeike Cypher MOXKET OBITh
MIPECTaBJICHO CICIYIONIIM 00pa3oM:

MATCH (wl:WordForm {name: “kasaHpa”})

MATCH (w2:WordForm {name: “kapTnap”})

MATCH (w3:WordForm {name: “iiopTbli”})

[Hepec, ane Kasanaa MOHa Kaap Ka
nap WopTbl
includesSyntaxeme includesSyntaxeme

includesSyntaxeme
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CREATE (:Morpheme {name: “SG”, affix: “”’}), (:Morpheme {name: “LOC”, affix: “ma”}), (:Morpheme {name: “PL”,
affix: “NAp”}), (:Morpheme {name: “NOM”, affix: “*}), (:Morpheme {name: “POSS_3SG”, affix: “Cb”})

MERGE (wl)-[:hasLemma {variant: 1}]->(:Lemma {name: “ka3an”})

MERGE (wl)-[:hasPartOfSpeech {variant: 1}]->(:PartOfSpeech {name: “N”})

MERGE (wl)-[:hasMorpheme {variant: 1, position: 1}]->(:Morpheme {name: “SG”})
MERGE (wl)-[:hasMorpheme {variant: 1, position: 2}]->(:Morpheme {name: “LOC”})
MERGE (wl)-[:hasLemma {variant: 2}]->(:Lemma {name: “ka3an”})

MERGE (wl)-[:hasPartOfSpeech {variant: 2}]->(:PartOfSpeech {name: “PROP”})

MERGE (wl)-[:hasMorpheme {variant: 2, position: 1}]->(:Morpheme {name: “LOC”})
MERGE (w2)-[:hasLemma {variant: 1}]->(:Lemma {name: “kapT”})

MERGE (w2)-[:hasPartOfSpeech {variant: 1}]->(:PartOfSpeech {name: “ADJ”})

MERGE (w2)-[:hasMorpheme {variant: 1, position: 1}]->(:Morpheme {name: “PL”)
MERGE (w2)-[:hasMorpheme {variant: 1, position: 2}]->(:Morpheme {name: “NOM”)
MERGE (w2)-[:hasLemma {variant: 2}]->(:Lemma {name: “kapT”})

MERGE (w2)-[:hasPartOfSpeech {variant: 2}]->(:PartOfSpeech {name: “N”})

MERGE (w2)-[:hasMorpheme {variant: 2, position: 1}]->(:Morpheme {name: “PL”)
MERGE (w2)-[:hasMorpheme {variant: 2, position: 2}]->(:Morpheme {name: “NOM”)
MERGE (w3)-[:hasLemma {variant: 1}]->(:Lemma {name: “iWiopT”})

MERGE (w3)-[:hasPartOfSpeech {variant: 1}]->(:PartOfSpeech {name: “N”})

MERGE (w3)-[:hasMorpheme {variant: 1, position: 1}]->(:Morpheme {name: “SG”)
MERGE (w2)-[:hasMorpheme {variant: 1, position: 2}]->(:Morpheme {name: “POSS_3SG”);

Heo6xomumo Takxke 100aBUTh CEMAaHTHYCCKUE CBSI3M MEXKIY JICKCEMaMU U OOBbEKTaMHU. YKa3aHHBIC CHHTAKCEMbI
0003Ha4YaOT 3maHue “‘Kapmiap HopTel” (“mom mpectapenbix”’) (B rpade y3en tuma «Building») u mecto “Kazan”
(“Kazanp”) (B rpade yzen tuna “Place”). JlobaBieHne ceMaHTHYECKUX CBSI3€H MpH MOMOLIM 3anpoca Ha sizbike Cypher
BBITJISAJIUT TaK:

MATCH (s1:Syntaxeme {name: “kasanpa”})

MATCH (s2:Syntaxeme {name: “kapTnap iopTb”})

MERGE (s1)-[:indicatedThePlace]->(:Place {name: “KasaH”})
MERGE (s2)-[:isA]->(:Building {name: “kapTtnap #opTb”’});

Ha pucynke 8 mokazan monarpad,
CO3aHHBIN rmocie BBITIOJTHCHUS
YKa3aHHBIX 3aIllpOCOB JUII CUHTAKCEM
“Kazannma” u “kaptiap noptel”. Ha stom
noarpade yxe BUIHBI OOIIHE BEPUIUHBI
rpada s pa3NIUYHBIX THUIIOB Y3JOB U
pébep, Hampumep, BCe TPHU CIOBO(OPMBI
U3 IIpUMEpa UMEIOT CBA3b C YaCTbIO pEeYU
“N” (cymiecTBUTENBHOE), TaK Kak JIsl BCeX

Ka| r/nap‘ﬁoprbl

O @

KapTnap #opTbl

includesWordForm

TpEX cioBoopM CYILLIECTBYET
Mop(bonornqecxaﬂ pa3METKa C yYKa3aHHUEM
9TOH YacTu pevu. hasPartjSpesch includesiordForm
Kazan
3akntoyeHue /ME\O
OnucanHas  KOHLENTyaJlbHas s o
MOJeb  JMHIBHCTHYecKoro I3 . ﬂﬂ—'\. %
IIPUMEHSAETCS Ul NpPEACTaBICHUS S aspanaigpeech
nanabix OK «Tyran Tem». Peanu- hasl ecfima
3anus  (yHKIMOHANA MOJAEPHHU3H-
PROP

POBAaHHON CHCTEMBI YIIPABIECHUS

KOPITYCHBIMH ~ JIaHHBIMH  TIOJIED- Pucynok 8 — INoarpad, Bkiodaronuii y3iel CHHTakceM, c10BOGOpM,
JKUBaeT (DYHKIMOHAI TOMCKA IO 1eMM, MopdeM, YacTelt peur 1 CEeMaHTHYECKHX CBsi3el ¢ 0O0beKTaMu

CJ'IOBO(I)OpMaM n JEMMaM, a TakKXKe
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nouck 1mo Mmopdpemam. [IpuMeHeHre HOBOM MOJIEH JIMHTBUCTHYECKOro I3 1 Bo3MokHOCTEH rpado-
Boit CYB/I mo3Bossier paciuputh (GyHKIIMOHAT CUCTEMBI, 100aBIIsisi HOBbIE HHCTPYMEHTHI JJIs MC-
cinenoBanusa TJI.

Hcnonp30BaHUE CHCTEMBbl CEMAaHTHYECKUX  YHHBEpcaluid B  BUIAE (PPEUMOBBIX U
TakcoHOMuYeckux ['3 mo3BosiseT 0ObEeUHATH BCE KOPITYChl B €IUHBIM MHOTOS3BIYHBIA KOPIYC H
MIPOU3BOAUTH MHOTOSI3BIUHBIN MOUCK W uccaeaoBanust TS. DTa BO3MOKHOCTh MO3BOJIUT MOBBICUTH
3¢ (dEeKTUBHOCTh JI€ATENBHOCTH JIMHIBUCTOB W THIIOJNOroB, pabotatommx c¢ DK Ha ocHOBe
npenioxkeHHoi moaenu muarsuctruaeckoro '3 TS TurkLang.
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Electronic corpus of the Tatar language
based on the model of linguistic knowledge graphs
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Abstract

The article presents a new version of the electronic corpus of the Tatar language, updated based on a linguistic
knowledge graph model for Turkic languages. This new version of the corpus allows for information description across
multiple linguistic levels: morphonological, syntactic, and semantic, through the use of knowledge graphs to represent
linguistic data. This approach enhances corpus functionality, enabling searches that incorporate syntactic and semantic
information. A distinctive feature of the electronic corpus implementation is that the model employed aligns closely
with the structural and functional characteristics of Turkic languages and serves as a foundation for developing various
software products for semantic text processing in Turkic languages. In particular, these products include the linguistic
portal "Turkic Morphme" and the new version of the Tatar language electronic corpus, "Tugan Tel.".

Keywords: electronic corpus, knowledge graph, database management system, linguistic unit, turkic languages.
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