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AunHoTanus. B craThe ommceiBaeTcs ucmonb3oBaHue Te3aypyca RuThes M BeKTOpHBIX IpenCTaBICHHH
Word2vec ans 3agauu onpejieneH s JIeKCUYEeCKOi TUIIOIOTUM A3bIKOB. AKTYalbHOCTh paboThl 00ycCiI0BIEHA
HeOGXOﬂMMOCTb}O MNIPOBOAUTH THUIIOJIOTMYECKUE HCCICAOBAHUA SA3BIKOB U ciabo Pa3BUTBIMU CPEACTBAMU
aBTOMATH3aLMH JaHHOTO HampasieHus. CrenaH 0630p CyIIECTBYIONMX METOIOB ONPEIENCHHs JICKCHIECKOH
TUIOJNIOTHM, ONMCAaHBl  JOCTOMHCTBA M  HEJOCTATKM  KaKJOr0  METOfa, TMpEeAIoKeH MOAXOJ
ABTOMATHU3MPOBAHHOTO BBIACICHUS THIIOJIOTH. Takoke ONMMCHIBAIOTCS pas3nuyHble Bubl otHomeHuit RuThes.
JlaHo onMcaHUe HCIONB3YEMbIX KOPILyCOB TEKCTOB. B kauecTBe pHMepa HCCIEeTyIOTCSl CEMaHTHISCKUE 30HBI
“TSHYTBH-TONKAaTh” W “YMHUTH-NOPTHTH’. IlomyueHsl ¢peiiMbl a8 JaHHBIX CEMAaHTUYECKUX 3OH.
ITpoaHanu3upOBaHBI H3BICUCHHBIE CIOBA, PEATH3YIONINE CEMAHTHYECKUE 30HbI, H IPOU3BEIECHO CPaBHEHUE C
pyuHbIM MeToioM. CpaBHUBAIOTCA TPU CIOCOOA BBIACICHUS JIEKCUYECKOH THIIOJIOIMU: TOJIBKO C ITOMOIIBIO
Te3aypyca, ¢ IIOMOIIBIO Te3aypyca H ¢mibTpanun no Word2vec u ¢ IOMONIBIO Te3aypyca H JOOABICHHS
ommkaimux cinoB mo Word2vec. IIpousBeneHa oleHKa U CpaBHEHHE C CYLIECTBYIOIIMMH MeTomamu. s
Ka)k/IOro crocoda MOCYHTaHa MOJHOTA, TOYHOCTh M F-Mepa. BhIsBI€HO, 4TO HaMITydIIHe Pe3yIbTaThl IS
CEMaHTUYECKOW 30HBI “TSHYTH-TOJKATh JaeT KOMOWHANUS HCIIONB30BAHMS Te3aypyca M (UIBTPAIMH IO
Word2vec. Jlo6aBieHue 5xe JOIOIHUTENbHBIX OIMkalmx ciioB 1o Word2vec yxyanraeT Bce METPHKH KpoMe
F-Mepsl 1714 ceMaHTHYeCKO# 30HBI “ToNKaTh . [IpK 3TOM HCHOJIB30BaHUE TOJIBKO TE3aypyca YKe JaeT XOPOLIne
PEe3yIbTaThl, KOTOPEIE MOTYT IIOMOYb HCCIIEJOBATEIISIM A3BIKOB. [l CEeMaHTHYECKON 30HBI ‘“UNHUTH-IIOPTHTH”
caMble JTy4IIne pe3yJIbTaThl I0Ka3bIBaeT MOAXO0 ¢ Te3aypycoM, QIIbTpanueil 1 JobaBIeHIeM OIMKaUIINX O
Word2vec. IlpemioxeHo 00bSICHEHHE IOTYyYEHHBIX pe3ynbTaToB. [IporpaMMHast peaiusanys BBIIOIHEHA C
MOMOILBIO Si3bIKa HporpammupoBanus Python3, oubmmorex Gensim s nmomydeHus BekropoB Word2vec,
Scikit-learn st cpaBHeHus1 BekTopoB, Numpy st paboTel ¢ MaccuBamy, Pymorphy2 juist npuBeneHus B
HavanbHyIo Gpopmy, NLTK mist ¢punsrpanuu cron-caos u xml.etree 1uist paGoTsl ¢ Te3aypycoM. IIpakTudeckas
3HaYUMOCTH 3aKJIIOUaeTCsl B pa3pabOTKe aBTOMATU3HPOBAHHOIO METOJa MOMOIIY JIMHIBHCTaM H OLIEHKE €ro
paboTsbl.

KuaroueBble ciioBa: jiekcuueckas Tumosiorus; rezaypyc RuThes; mogens Word2vec; kiaccupukarnms TeKCTOB;
KOMITBIOTEPHAS JINHTBUCTHKA.
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Abstract. The article describes the use of the RuThes thesaurus and Word2vec embeddings for determining
the lexical typology of languages. The relevance of this work stems from the need to conduct typological studies
of languages and the underdeveloped automation tools in this area. The article provides an overview of existing
methods for determining lexical typology, describing the advantages and disadvantages of each method, and
proposing an approach for automated typology extraction. Various types of RuThes relations are also described.
The text corpora used are described. The semantic zones "pull-push" and "fix-spoil" are researched. Frames for
these semantic zones are obtained. The extracted words implementing the semantic zones are analyzed and
compared with a manual method. Three methods for extracting lexical typology are compared: using thesaurus
only, using thesaurus and filtering by Word2vec, and using thesaurus and adding the closest words by
Word2vec. An evaluation and comparison with existing methods are performed. For each method, recall,
precision, and F-score were calculated. It was found that the best results for the "push-pull" semantic zone are
achieved by combining the thesaurus and Word2vec filtering. Adding additional Word2vec closest words
degrades all metrics except the F-score for the "push" semantic zone. Using the thesaurus alone, however, yields
good results that could be helpful to language researchers. For the "fix-spoil" semantic zone, the best results
are achieved by using the thesaurus, filtering, and adding Word2vec closest words. An explanation for the
obtained results is offered. The software implementation was implemented using Python3, the Gensim library
for generating Word2vec embeddings, Scikit-learn for vector comparison, Numpy for array manipulation,
Pymorphy?2 for priming, NLTK for stopword filtering, and xml.etree for thesaurus manipulation. The practical
significance lies in the development of an automated method for assisting linguists and evaluating its
performance.
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1. BeedeHue

3amavua ompeneNneHus JEeKCHIECKOH THUIIOIOTHH S3BIKOB SBIETCS aKTyadbHOH M Malon3ydeHHOH
TeMOi. BOJBIMMHCTBO TTOIXO/OB €€ ONpeeNeH s ABISIOTCS PyIHBIMI M TPEOYIONMMH PecypcoB
YUYEHBIX-JINHTBUCTOB M HOCHTENEH s3bIka. B pabore mpemmaraercst crmocod aBTOMaTH3UPOBAaHHOH
MIOMOIIM HCCJICOBATENIO. VI3ydaroTcss CEMAaHTHYECKHEe IOJI TIJIaroJIoB “TSAHYTh-TONKATh’ U
“qUHATH-TIOPTUTH”, TAK KaK JAHHbIE CEMAHTUUECKHUE TIOJIS yXKe HCCIEeN0BaHbI B padoTax [1] u [2], n
€CTh BO3MOXHOCTb CPABHUTH ABTOMAaTU3UPOBAHHBIA METO C PYyYHBIM.

Jlexcudeckast THITOJIOTUSI H3y9aeT, KaKNUMH JIEKCHIECKHMH CPEJICTBAMH OITHCHIBAIOTCSI KOHKPETHBIE
sBienus. Taxoke MPON3BOJUT CPAaBHEHHE STHX JTEKCHUECKHX CPE/ICTB B PAa3HBIX s3bIkax. Hamprmep,
Tajiel] pyKd ¥ HOTH B PYCCKOM sI3bIKEe 0003HAYaeTCsl OTHAM CIIOBOM, 2 B aHIJIMIICKOM S3BIKE Majel
Ha pyke o0Oo3Haudaercs yekcemoit “finger”, a Ha Hore — “toe”. Takxke U B paMKax OJHOTO SI3bIKa
MOXET M3y4yaThCs OIpEJCNICHHOE CEeMaHTHYECKOEe IIOJIE U JIEKCHYECKHEe CPEICTBa, C MOMOILBIO
KOTOPBIX OHO BbIpaxaeTcs. Hampumep, Ui ceMaHTHYECKOH 30HBI “TSIHYTb-TOJIKAaTh  MOTYT OBITh
HaliJIeHbl BapHaHTBl YHOTPeONIECHUs, Takue Kak “mepeMemiaTb oObEKT BIepen”’, “HaXUMaTb Ha
KHOIKY”, “IOATANKUBaTh K pelleHHuIo”, “npuBiekaTb BHUMaHue”. Halinennsle onmcaHus
ynotpeOneHnit sBisroTes Gppelivamu [3]. 3aTeM MOXKET COCTABIATHCS TabJHIA, B OMHCAHUH CTPOK
KOTOPO# HaX0oasATCst PPeHMEBL, B OTIMCAHUH CTOJIOLOB - SI3BIKH, 4 B TYEHKaX — JICKCHIECKUE €AUHUIIBL,
KOTOPBIMU HalJeHHbIe (peiMBI ONUCHIBAIOTCS B PAa3HBIX s3bIKaxX. JlaHHAs CTaThst MOMOTaeT
COCTaBJIATh TaKHe (peHMBI.
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2. 0630p NnuMepamypbI

2.1 Knaccunyeckune metogbl

CerofHsl CyIIECTBYeT YETHIpE OCHOBHBIX METOIa HccienoBaHMs. [IepBbIi MOAXOX OCHOBaH Ha
HCTIONBb30BaHuM  (peiiMoB [3], Takke OH Ha3bIBaCTCS MOAXOAOM MOCKOBCKOH JIEKCHKO-
THUIIOJIOTUYECKOH IMKONBL. B HeM Kakmas cuTyalys, IpHHAJIeKalas CEMAHTHYECKOMY MO0,
obo3HavaeTcs ppeMoM - HaOOpOM OmHucaTebHBIX clIoB. Hanmpumep, dpeiiM “HaxumaTh mpenMer
BIepe]” CEMAHTHYECKOTO MOJIA “TAHYTh-TONKATh”. OpeiiM B A3bIKE MIPEICTABICH ONpeeIeHHBIMU
nexceMamu. Takux ¢peiiMoB MoxkeT ObITh MHOro. MccnenoBarenb OTOMpaeT MX Ha OCHOBE
clioBapeil, IepeBOIYNKOB, COOCTBEHHBIX MPEICTABICHUH. MOTYT aHaJIM3UPOBATHCS CHHXPOHHBIE
MepeBObl TEKCTOB. 3aTeM HCCIeOBaTellb co3qaeT Tabmuiy. B CTpOKM 3aHOCATCS OIMMCaHUS
(bpeiiMoB, B cTOIONAX Pa3MEIIAOTCS JIEKCEMBI, a B siYeliKax MPH3HAK TOTO, OMUCHIBACT JIU AaHHAS
nekcema (peiiM. BTopbiM BapHaHTOM sBIISIETCS TaOIMIIA, B CTPOKAX KOTOPOH 3amichIBaeTCs Gppeim,
a B CTOJIOLax pa3HbIe SA3BIKU. B sruelikax TaOiuIbl yKa3bIBAIOTCS JIEKCEMBI, C IIOMOIIBI0 KOTOPHIX B
KOHKPETHOM S3BIKE ONHMCHIBACTCS KOHKPETHBIH (peiiM. HemoctaTkoM sBIsieTcst pydHOH MeTox
cocraBiieHus1 GpeiiMoB. Takxke B cilyyae UCIONB30BAHHS CIIOBApEH MCCIIEA0OBATENI0 HEOOX0AUMO
BBIOpATh I'PaAHUILy, TIOCIE KOTOPOH CleAyeT IMPEeKpaTHTh MOUCK (PEHMOB, TaK Kak IpU MEPeBOIe
OymyT 0Opa30BEIBATHCS HOBBIE ()PEMBI, JOCTATOYHO OTAAJICHHO CBA3AHHBIC C HCCIETYEMBIM
CEeMaHTHYECKUM II0JIEM, YTO CBS3aHO C CYIIECTBOBAHIEM MHOTO3HAUHBIX CJIOB. DTOT MOJXO TAKKE
MPUBOJUT K HEOOXOAMMOMY TPHUBIICUCHUIO HOCUTEIICH S3bIKOB.

Bropoii moaxoa ocHOBaH Ha (u3MYecKUX 4yBCcTBax joae [4]. MccnenoBarens codupaeT Habop
YHHUBEpPCAITBHBIX CTUMYJIOB, HAalpHMeEp, YTO-TO C OIPEICNICHHBIM BKYCOM, 3aIlaXxOM, IIBETOM,
(bOpMOIt 1 IIPEIOCTABISIET 3TO HOCUTEIIO s13bIKa. HOCHTENb sI3bIKa CBOMMHM CIIOBaMH JOJDKEH Kak
MOXHO 0oJiee TOYHO OMKCaTh BBHIOpPAHHBIN mpeaMer. Tak, MPETOCTaBIsAsA 3JIEMEHTHI Pa3sHBIM
HOCHUTEJISIM SI3bIKA, MOXKHO ONPE/ICINUTh, KAKMMH JICKCHYECKUMHU CPEJICTBAMH OHH OIMHCHIBAIOTCS B
Pa3HBIX sA3bIKaxX. HeloCcTaTKOM Takoro moaxofa SBISETCS HEBO3MOXHOCTE (DM3NYECKH OTOOPa3UTh
BCE MHOrooOpasue JIEKCHYeCKHX EAMHMI, a TaKXKe CIOXXHOCTh M OOJIbIINE BPEMEHHBIC 3aTPAaThL.
3nech Taxoke He0OOXOJUMBI HOCUTEIIS A3BIKA.

Tpetuii MOAXOX UCIONB3yeT YHUBEPCAIbHbIE NPHUMHUTHUBEIL, U3 KOTOPBIX MOYKHO OIUCATh JIOOYIO
cutyanuio [5]. B TakoMm mojaxone UCHonb3yeTcs cucreMa u3 64 0a30BBIX MOHATHH, M3 KOTOPBIX
BBIBOJSTCSL BCe OcTajabHBIC. HenocTaTkoM SBIISETCS HEOAHO3HAYHOCTH BBIBOJA U CIOXKHOCTH
MOAXO0Ja.

YeTBepThIii TIOXO/ OCHOBaH Ha WCIIOIB30BAHWHU MapailieNbHBIX KopmycoB [6]. MccnemoBaTtens
HaxXOAWT NEPEBOJHBIC SKBHBAICHTH [UI peaM3allMii ceMaHTHYeckod 30HBL HemoctaTtkom
SIBISIETCS OTCYTCTBHE MTAPAJUICITBHBIX KOPITYCOB JUIS PEIKHX S3BIKOB.

CeronHs yanie BCETO UCCIIEAOBATENN UCTIONB3YIOT (peiiMoBbIil oaxon. Hanpumep, B padote [7]
HCCIEyeTCs CeMaHTHYECKOe MoJie “Melarh™ ¢ MOMOIIBI0 (peliMoBoro moaxona. B pabdore [8]
HCCIIETYIOTCSl CEMAaHTUYECKOE T10JIe ““IOMAIIHUKA CKOT” JUIsl TepMAaHCKUX U CIaBSHCKHX S3bIKOB. B
KayecTBE Marepualia HCIOJIb3yeTcsl Jekcuueckuid Qoum. ABTop pabotel [9] wmccnemyer
CEeMaHTHYEeCKOoe IoJIe “maxMaTHas urpa” Uil PyCCKOTo S3blka ¢ MOMOILIbIO MOAXOAa “LEHTp-
nepudepus”’. B 1meHTpe HaXOIATCS OCHOBHBIC Y3KOCICIMAIM3UPOBAHHBIE CEMAHTHYECKHE
MpU3HaKK, a Ha nepudepur MeHee crhenuanu3upoBaHHblie. B pabGore [10] wuccnemyercs
CeMaHTHYECKast 30Ha “OCTpHIN” B KUTAHCKOM s3bIKe. VICIONBb3yI0TCS CIIOBapH, KOPITyca TEKCTOB U
Hocutenu s3bika. B rmaBe “Methodology at work Semantic fields sharp and blunt” xuurn [11]
OINUCBHIBACTCSI CEMAaHTHYeCKas 30Ha “OCTphli-Tymoi”. OOHapyXeHO, 4YTO OCHOBHBIE BH[bI
OIMO3ULUH — 3TO TUII OCTPOro 00BEKTa U UYBCTBO, II0 KOTOPOMY OIpeJeseTcs CTeNeHb OCTPOTHI
oObekra. B pabGore [12] m3ywaercs cemaHTHyeckas 30Ha cioBa “ropox’. HccnenoBanue
MIPOBOJUTCSI C TIOMOILBIO JIUTEPATYPHBIX HCTOUHHKOB.
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2.2 ABTOMaTM3npOBaHHbIE MeTOAbI

ABTOMATH3aIMs THUIIOJIOTHYECKHX HCCIIEAOBAaHUI pa3BuUTa HexoctarouyHo. B pabote [13]
ncnonb3yrorcs ourpammsl HKPSI, nononHeHHbIE pa3IMuHBIMY JIEMMaMH cJI0B. Jl1s KnacTepu3auu
HCTIONB3YIOTCS BEKTOpa, IOJIydeHHbIE cleAyrommMm obpazoM: BeiOupatotcs 10 000 mambomee
YaCTOTHBIX JICKCEM, JUIS BEHIOPaHHOTO CJIOBA CUUTAETCS, CKOJILKO pa3 BCTpeTuiiach kaxaas u3 10 000
YaCTOTHBIX JIEKCEM Ha pacCTOSHUM 5-u cioB. McCHonb3yroTcs alropuTMbl HEpapXHUecKor
KJIaCTepU3aLUy, TaK KaK aJrOPUTMbI C HEH3BECTHBIM KOIMYECTBOM KJIACTEPOB MOKA3alU ILIOXHE
pe3ynbTaThl. HemoctaTkoM moaxona sBIAETCS pydHOE 3aJaHHE KOJIMYEcTBAa KIACTEPOB, KOTOPOE
HaJ0 NOAOUpaTh, IPU 3TOM OHO OyJeT pa3sHOe IJIs pasHBIX CEMaHTHUYECKHX 30H. B pabore [14]
HCTIOJIB3YIOTCS TOTOBbIE AHKETHI, KOTOPBIE 3aTEM aBTOMATHUYECKH NIEPEBOSITCS Ha JPYTHe SI3bIKU C
MOMOLLBIO CJIOBapeil U mapajuleNbHbIX KOpIycoB. MccaenoBanue NpoBOAUTCA Il CEMaHTUUECKON
30HBI “OCTpPBIA-TIAIKUNA" U “TOJICTBI-TOHKMIA . HepocTaTkoM sBIsieTcst HE0OXO0UMMOCTh CO3/IaHUs
TOTOBBIX aHKET.

3. Tesaypyc RuThes

RuThes [15] siBnsiercst Te3aypycoM pycckoro si3bika. OH Bkirouaet 31 Toicsiuy monsaTuid u 111 Thicsu
otHomeHui. CocTouT u3 4 Gaiinos:

1)  concepts — moHATHUS;

2)  relations — OTHOIIEHUS MEXIY MOHATUIMHY;

3) text_entry — TEKCTOBBIC BXO/bI;

4)  synonyms — OTHOIIEHHS MEXy TEKCTOBBIMU BXOAAMH U HOHSATUSIMH;

B Te3aypyce mpencraBieHsl 3 BHIA OTHOIIECHWIl: “BhImie-HMXKe”, “gacTb-menoe”, “acil-acm2”.
ToHsaTHS “HEDKE” SABJISAIOTCS SK3EMILIIpOM TOHATUS “Bbimie”. Hampumep, “cdepa cBsa3n” HUKe
“oTpaciu, okaspIBatomiei ycruyru”. CBs3p “‘dacTh-11e70e” 03Ha4YaeT, YTO OJHO MOHSTHE SIBIISIETCS
YacThIO IPYTOro U HE MOJKET CYIIIECTBOBATh BHE Hero. Hampumep, “TelekoMMyHUKAIIMOHHAS CBS3b”
SIBJSIETCS] YACThIO “TEICKOMMYHHKALMOHHON KommnaHuu”. OHAKO “ZIepeBO” HE SBIISETCS YacCThIO
“Jeca”, Tak Kak MOXKET pacTy BHe Hero. [ToHsATHs, CBsI3aHHBIE OTHOLICHUEM “aciil-acu2”, sIBISIOTCS
3aBUcuMbIMU. Hampumep, “cdepa cBs3u” 3aBUCUT OT MOHATUS “MUHHUCTEPCTBO TPaHCIOPTa U
CBsI3u”.

4. dkcnepumenmsbi 6e3 Word2Vec

B paborte uccrenyroTes ceMaHTHUECKUE 30HBI “TSHYTh-TOJIKATH” U “UWHHUTH-TIOPTUTH” Ha IPUMEpe
PYCCKOTO si3bIKa (TaKke MOJXOA MOXKET ObITh MPUMEHEH M K JPYTHM SI3bIKAM M CEMaHTHYCCKHM
3oHaM). CHavana Obula MCcleJOBaHa BO3MOXHOCTh PabOThI 0e3 moucka OMmxKalmuX CJIO0B IO
monenu Word2vec [16]. [y ceMaHTHYECKOTO TOJIsl OBUTH HAaWJICHBI BCE CBSA3AHHBIC KOHIICTITHI U3
Te3aypyca. KOoHIenThI HCKaJMCh Ha IEPBOM YPOBHE CO BCEMH OTHOIICHUSMH BH/IA: “BbIIIC-HIDKE”,

9 <,

“gacTh-1en0e”, “acil-aci2”.
4.1 Anroput™ paboTbl NporpamMmmsbl

Ilaru anroputma:

1) dns xaxaoro M3 CiloB “TAHYTb , “‘TONKaTh’, “YMHUTH W “TIOPTUTH’ HAXOIUTCS
COOTBETCTBYIOIIMK KOHIIENT B Te3aypyce. Bce KOHIENTHI B Te3aypyce MEpeBOAATCS B
HavyalnbHYl0 (GopMy A MaKCHMAaJbHOTO COBMajacHUSA. KOHIENTH MOTYT COCTOSTH U3
HECKOJIbKHX CIIOB, HalpHMep, “OCTPBIi Ha BKyC”, NMOATOMY CpPaBHEHHE MPOUCXOAUT C
TJIaBHBIM CJIOBOM KOHIIENITa, KOTOPOE yKa3aHo B (aiine text entry Tesaypyca RuThes.

2) B RuThes HaxXoATCs BCE KOHICIITHI, CBA3aHHBIE OTHOIIEHUEM C UCCIIEAYEMBIMU CJIOBAMU;
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3) CocraBisieTcss CIIUCOK OOBEKTOB, B KAXIIOM M3 KOTOPBIX XPAHATCS JICKCEMBI “TAHYTH,

“ToNKaTh”, “AWHUTH”, “TIOPTUTH” U BCE CBSA3aHHBIC OTHOIIICHUEM C HUMH CIIOBA Ha TIEPBOM

ypoBHe u3 Te3aypyca RuThes;
4)  YpaansroTcsi OIMHAKOBBIE CIIOBA;

5)  OcraroTcs rpymnisl CIOB, B KOTOPBIX IEPBOE CJIOBO O3HAYAET HAMJEHHBIH KOHLENT ISt
HCCIIelyeMOH JIEKCEMBI, a OCJIEAYIOIUE CII0BA O3HAYAIOT cBsizaHHbIe cioBa 13 RuThes;

6) HaiineHHble rpyIIbI CIOB CYUTAIOTCS PpeiiMaMu HCCIeyeMOl CeMaHTUYECKOW 30HBI;
Hcnonb30BaHHBIE PECYPCHIL:

1) Bubnuoreka Xml.etree (https://docs.python.org/3/library/xml.etree.elementtree.html;

2)  S3bik peanuzanuu — Python 3;

4.2 Pe3ynbTaTthl

Jlns ceMaHTHYeCKOH 30HBI “TSHYTH HaiineHo 42 ¢peiima. Huxe npuBeseHs! HECKOIBKO IPHMEPOB
HaliIeHHBIX (peiMOB:

1)  “nputaHyTH (IPUIBHHYTH), TAHYTH (TALIUTh HANIPaBILLL Kyaa-1160)”;

2)  “nmeprath (TAHYTb, TAIIUTh PE3KUM ABWXKEHUEM), OEPHYTh BHU3, B3IEPHYTh BBEPX
3)  “BBITSAHYTb B JUIMHY;

4)  “TAHYTHCH, MOTATUBATHCA;

5)  “TAHYTBCS, 9TOOBI 1OCTATh”;

AHaJIOTrMYHO pacCMaTPHBACTCS CBA3aHHAS C STHM IIOJIEM JieKceMa “Tonkats . Halineno 6 dpeiimos.
IMpumeps! Gppeiimos:

1)  “ronkath oT ce0s”;

2)  “ronkaTbcs, TOJNKATh IPYT ApYra, AaBKa B ToJIe”;

3)  “BBITOJKHYTb, BHIIUXHYTh, TOJKATh OT ce0s”;

4)  “pacTonkarh CISIIEero”;

5)  “HpOTOJKATHCS CKBO3b TOJITY, PACTOJIKATH B Pa3HbIE CTOPOHBI”;

Jlns cpaBHeHusi Obuta B3sATa paborta [1], B KOTOPOH py4YHBIM CHOCOOOM HAWACHBI CIIEAYIONIHE
(bpeiMBI U1 PyCCKOTO A3bIKA:

1. Jlng rpynmnsl “TOJIKaTh-HAKUMATH

Haiinensr 4 cemaHTHYeCKHE JIEKCEMBI: “THMXaTh’, “HaBUTh”’, “THIKATh’, “‘HAKUMATh
“Tonkarh”’. OHU peaau3yIoTcs B CIEIYIOUIMX CUTyalUsIX:

1.1) HeonymeBneHHbIe OOBEKTHI:
1.1.1) “nepememniats HOramu’”:
1.1.2) “HaxxuMaTh Ha KHOTIKY;
1.1.3) “oTkpbIBaTh OT ceOs”;
1.1.4) “nepememars nepen coooi”;
1.1.5) “nomemars BHYTps;
1.2) OnymeBneHHbIE OOBEKTHI:
1.2.1) “Oyautp”:
1.2.2) “npuBinexaTh BHUMaHUE ;
1.2.3) “nepemerarh 4enoBeka ot ceos’”;

1.2.4) “crankuBaTh C BHICOKUX OOBEKTOB”;
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1.2.5) “nposBIIATH arpeccuio’;
1.2.6) “TonKaTh U3-3a TECHOTHI;
2. Jlns Tpynnsl “TSHYTb-BBLICPTUBATH :

Haiinensr 4 cemaHTHYeCKHe JIEKCEMBI: “BOJIOUMTH”, “Heprarp’, “‘TaliuTh’, “TAHYTH”,
“BbLiepruBath’. OHU peanu3yloTcs B CICIYIOIUX CUTYaIUIX:

2.1) HeoayueBneHHbIe OOBEKTHI:
2.1.1) “oTkphIBaTh Ha ceOs”;
2.1.2) “u3Bnekars”;
2.1.3) “nBuraTh Ha cebs”;
2.1.4) “nBurathb 3a cOO0M”;
2.1.5) “BbLIEprUBaTH OOBEKT”;
2.1.6) “TAHYTb 1I€10, YTOOB! YBUIETH ;
2.1.7) “poctath/gOTAHYTHCS
2.1.8) “yBenuuuBath B pazmepe”’;
2.2) OpnymieBieHHbIE OOBEKTHI:
2.2.1) “nepememath Ha ce0s”;
2.2.1) “npuBnekath BHUMaHUE”;
AmnanornyasiM 00pa3oM ObLIa IpoBeJeHa padoTa I CEMAHTUYECKOH 30HbI “UMHUTH-IOPTUTH” U
czenaHa OLeHKa ¢ paboToi [2]. I 30Hb!I “4uHUTL” ObLIO HaiineHo 3 ¢peiiMa, 111 30HBI “TIOPTUTD”

17. Dt10 Takme Qpelmbl, Kak “dUHUTH”, “3aCTOATHCS (MCHOPTHTHCS)”, “H3HOCUTBCS OT
ynotpe0neHus”, “pxaBeTh’, “KOBEPKATh”, “3aCTOATHCS (MCIOPTUTHCS)”, “U3beCTh (MCIOPTUTH)”,

2 <

“NOPTUTH OTHOIEHUS, “TIOPTUTH PEIyTaLUIO”.

4.3 OueHka nogxoaa Ha ocHoBe Te3aypyca RuThes

IIpu nozacyere TOYHOCTH, MOMHOTHI M F-Mepbl Ul CeMaHTHYECKOW 30HBI “TSHYTb-TOJIKATh~ 3a
30JI0TO CTaHAapT B3sta pabota [1], B KOTOpoW ObUTH HaiaeHbl 22 CEeMaHTHYECKHE 30HBI IS
PYCCKOTo s3bIKa.

Tabn. 1. Oyenxa pabomel nooxooa Ha ocHose mesaypyca RuThes 0 ceManmuyeckoil 30Hbl “MAHYMb-
moJjkams .

Table 1. Evaluation of the performance of the RuThes thesaurus-based approach for the “push-pull”
semantic zone.

TsauyTH Tonkats TsHYTB-TONKATH
TouHocTh 12% 83.3% 21%
ITomHoTa 50% 46% 48%
F-mepa 19.2% 59% 29%

B tabn. 1 nmpencrasieHa oreHka paboThl Moaxoa Ha ocHoBe Te3aypyca RuThes. Halinens! He Bce
CHUTYyaIuH, KOTOpbIE ecTh B padote [1], HO mpu 3TOM HalIEHBI M CUTYyalllH, KOTOPBIX HET B paboTe
[1], x0T OHHM CBsI3aHBI C CEMAaHTHYECKOW 30HOH “‘TAHYTH-TOJNKATh’, HAIPHMEP, “BHITSHYTH B
IUIHHY”, “HIepeTsHyTh Ha ce0s”, “amuThes 1o BpeMeHH”. [Ipu 3ToM monHOTa GOJIbBIIE TOYHOCTH, U
ecThb IIOXOXKHE HaliJieHHble CHTyalud. TOYHOCTh MOXKHO IIOBBICUTH (HIbTpAlMeH IHUIIHUX
HalIeHHBIX cUTyanui. Jas1 3TOro HeoOXOAUMO HAWTH BEKTOpHl HAIJEHHBIX CIOB U yOpaTh

BEKTOPbI, KOTOPBHIE CIUIIKOM IIOXO0XH IO KOCPIHyCHOﬁ MEpE. IIJ]H YBEIUYCHUS OJIHOTBI HYXKHO
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nobaBuTh MOXokue Mo Word2vec cioBa K coBaM “TAHYTh-TOJIKATh M MIOBTOPUTH aJITOPUTM YXKe
JUISL COBOKYITHOCTH Hal/ICHHBIX CIIOB.

JInst ceMaHTHYECKO#M 30HBI “UMHHUTB-TIOPTUTH” B3ATa pabota [2]. B tabn. 2 mpencrasieHa pabota
IropuTMa Ha Hew.

Tabx. 2. Oyenka pabomsi nooxooa na ocnose mesaypyca RuThes ons cemanmuueckoii 301l “dunumo-

nopmums”.
Table 2. Evaluation of the RuThes-based approach for the semantic zone “fix-spoil”.
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ISP RAN/Proc. ISP RAS, vol. 38, issue 2, 2026. pp. 227-240.

Yunuth Ioptuts UMHUTB-IOPTUTH
TouHoCT 67% 7% 75%
Ionnora 20% 88% 50%
F-mepa 31% 82% 64%

5. Ucnonb3zoeaHue Word2vec Ons ¢punbmpauuu HaliOeHHbIX C/108

Bekropsr Word2vec [18] o0mamaioT TakuM CBOWCTBOM, YTO OJIFDKAWIIKME 1O KOCHMHYCHOH Mepe

1.0 1

0.8 4

0.4 4

o 1000 2000 3000 4000 5000

Puc. 1. IlonapHoe cxo0cmeo HAllOeHHbIX ClL0G.
Fig. 1. Pairwise similarity of found words.

Tabn. 3. Oyenxa pabomel nooxoda ¢ ucnonvzosanuem Word2vec 0na cemanmuueckou 30Hbl “MAHYMb-

BEKTOpa TaKke OJM3KH U 1O CMBICITY. JTY OCOOCHHOCTh MOXHO HMCHOJIB30BATh sl (PUIIbTpaiuu
HAMJICHHBIX B MPEABIIYHIMX TaBaXx 42-X CIOBOCOYETAHWH Ui 30HBI “TSHYTH-TOJKATh”. Jlys
monenu Word2vec ucnonbyercst kopyc HKPA (https://ruscorpora.ru/) ¢ moutu 250 MuminoHamu
cioBoynorpedneHuii, ooveM ciosaps 195 071, pasmep Bextopa 300, monens o0yuenus Continuous
Skipgram. Kopmyc cOanancupoBannsiii. M3 cioBocoueranuii Oepercs nepsoe. [ npencraBiaeHust
CJIOBOCOYETAHUN BEKTOPOB HAXOJUTCS CPEIHUH BEKTOP M3 BXOJSLIUX CIOB B CIOBOCOUYETAHUE.
VYowuparorcs cron-cioa ¢ nomorupio oubnuorekn NLTK (https://www.nltk.org/), u Bce crmoBa
npeoOpasyloTcst B HaYallbHyIo (opMy. Takke ymamsioTcsl Bce 3HaKU npenuHanus. CpaBHUBaeTCS
Ka)K/10€ CJIOBO C KaX<IbIM [0 KOCHHYCHOH Mepe, 3aTeM yJaIsIoTCS CITUIIKOM OIH3KHe APYT K APYTY
cioBa. He Bce ciioBa ecTb B ciioBape Moaenn Word2vec, O3TOMy Takue CJIOBa He 00pabaThIBAIOTCS.
Ha puc. 1 u3o0paskeHO MOMapHOE CXOACTBO CJIOB. DMIHUPHUYECKU OBbUI BHIOPAH IOPOT CXOXKECTU
BEKTOPOB 10 KocuHycHOU Mepe 0.4. ITpu 3ToM pe3ynbTaTsl He MeHs0Tcs pu nopore ot 0.3 1o 0.4.
IIpu nmopore 0.29 K0AMYECTBO HAMJEHHBIX CUTyalUWi s 30HBI “TAHYTH maaaet ¢ 6 no 5. [pu
nopore 0.41 xonuuecTBO HaMJEHHBIX CHTyalluil Bo3pacTaeT ¢ 6 10 §, IpU 3TOM COBIAAAIONIHUX C
pabotoii [1] He ctaHOBUTCS Gonbie. KocuHycHast Mepa pacCUMThIBaIach KakK

z": AixBi

similarity(A, B) = ——S———,
D (Aiy2x > (Biy2
i=1 i=1

rae A u B Bextopsl mpusHakoB, Ai u Bi m3MepeHHs NMPH3HAKOB, N - Pa3MEPHOCTh BEKTOPOB
TPH3HAKOB.
Jlns crnoBa “TsHYTH” HONTyueHo 6 cuTyalui, coBnaaaer ¢ paboroi [1]:

1)  “TsaHYyTH (TAlIUTH HATIPABISA KyAa-110o0)”;

2)  “pactsHyThCA (YHACTh BCEM TEIOM)”.

Jlns coa “ronkats” HalimeHo 5 ¢peiiMoB. OHHM Bee coBIanaroT ¢ ¢pefimamu B padore [1].
B tabu. 3 mpencraBiena oreHka paboTh MOAX0A ¢ Hcmonb3oBaHueM Word2vec.
TouHocTs a1 cnoBa "TAHYTH" yBemuumnack ¢ 12% no 33.3%, momHoTa A1 cnoBa "TSHYTH'
ymesbiuinack ¢ 50% no 20%, TOUHOCTs OJIs clloBa TONKaTh yBenuuuaach ¢ 83.3% mo 100%,
MOJIHOTA ocTayack Ha 46%, F-Mepa a4 cinoBa "TaHyTs" yBennuuaach ¢ 19.2% no 25%, F-mepa ps
cioBa "TonkaTh" yBenuumiach ¢ 59% 1o 62.5%, obuias TouHOCTh yBenuumiach ¢ 21% no 64%,
ob1mast mosiHoTa yMeHbImiack ¢ 48% no 33.3%, obmas F-mepa yBenuumnace ¢ 29% 1o 44%.
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moakams”.

Table 3. Evaluation of the performance of the Word2vec approach for the “push-pull” semantic zone.

TsauyTH Tonkats TsHYTB-TONKATH
TounocTh 33.3% 100% 64%
ITomHoTa 20% 46% 33.3%
F-mepa 25% 62.5% 44%

Taxum 00pa3oM, yBenIHUUIaCh TOYHOCTh U F-Mepa, yMeHbIIMIach NOIHOTA. 3HAUUT COOTBETCTBUI

€ 30JI0THIM CTaHAAPTOM CTajo Oouiblle. ATTOPUTM B IIEIOM CTall paboTaTh JIydIIle.

OneHKH I CEMAHTHYECKOH 30HBI “4UHUTH-TIOPTUTH’ TpHUBENeHBl B TaOmume 4. it 30HBI
“quHNTH” OBLT0 HaiineHo 3 dpeiiMa, 1 “mopTuTs” ToXKe 3 dpeiiMa. 11 [aHHOM 30HBI HHIBTPALUs

HaTpPOTHUB yXY/IIUIA PE3YIbTaThI.

Tabn. 4. Oyenxa pabomel nooxoda ¢ ucnonvszosanuem Word2vec 0na cemanmuueckou 30Hbl ““UUHUMb-

};"Z];J;Zlfk}:ﬁv.aluatian of the performance of the Word2vec approach for the “fix-spoil” semantic zone.
YuHuTh IlopTuth YHUHUTBH-TIOPTUTH
TouHOCTB 67% 67% 67%
Ilonnota 18% 37.5% 26%
F-mepa 29% 48% 38%

6. Ucnonb3zoeaHue Word2vec Onsi yeenu4vyeHuss Kosuvyecmea HalOeHHbIX
cjoe

st cnoB “TsiHYTh-TONKATh” ObUIM HaiineHsl 9 cuHoHMMOB 1o Word2vec. bepytes 9 naunbosee
oX0XkHuX cioB. [lepeBoasTcst Bce caoBa B HAYATBHYIO (GOpMY U yIAISIOTCS TOBTOPSIOLINECS.
s cnoBa “Tonkath” ObUT MONTYYEH CIEAYIONNA PACIIUPEHHBINA CITUCOK CIIOB:

» > >

“noomankueams”’, “monxams”’, “noomonkuyms”, “nuxame”, “omnuxusamv”’, “noomanxueams”,
“pacmanxkusams”, “monxnyms”.

Jlnst cioBa “TAHYTH” MOJIy4YeH CIEAYIOLIHI PaCIIMPEHHBIH CIIMCOK CIIOB:

“manymocs”, “yerexamovca”,  “mawumoca’”, “peamuca’”, “mawums”,  “nomamyms”,
“gonouums ”, “mamyms”.
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Jlanbie anroput™ paboTaeT aHATOTHIHO YK€ OMHCAHHOMY, TOJNBKO KO3 (GUINEHT QHIBTPAIHH TT0
noxoskecTr 0611 yMensIeH 10 0.3. ITopor moxoxkecTn MokeT OBITh BBIOpaH T000H B AMANa30OHe OT
0.24 1o 0.32. ITpu nopore noxoxecty 0.23 KOINYECTBO HAHIECHHBIX (peiiMoB mazaet ¢ 15 1o 14, u
KOJIMYECTBO COBMAJAIONMX ¢ pabdoToif [1] ¢peiimoB ymensmmaercst Ha 1. IIpu 0.33 xommuecTBo
HAMJICHHBIX YBEIUYHUBaETCA ¢ 15 10 18, mpu 9TOM He NOSBIIAETCS HOBBIX, COBNAIAIOIINX C paOOTOM.

Jns coBa “TsiHYTH” ony4eHo 15 ¢peiimoB, 4 coBnagarot ¢ padoroit [1]:
1)  “TaHYTH (TAIUTH HANPABIAA KyAa-110o0)”;
2)  “pacTsHyTbCS (YNacTh BCEM TEJIOM), YTAIIUTH (YHECTH), BOJIOYUTD, TAIIUTh BOJIOKOM;

3) “npopBatbcsi (IPOIBIPSBUTBCS), pPa3opBaTbcs Ha 4YacTH, pa3opBaThesi (B30pBATHCS
W3HYTPH), JOMHYTh (TPECHYTH), HAZOPBAaThCs (PA30pBATHCS), PACIION3TUCE OT BETXOCTH,
pBaThcs 1O mBaM”;

4)  “neprath (TAHYTb, TAIIUTh PE3KUM ABM)KCHUEM), TAIIUTH TSDKEIOE”.

Jns cnoa “ronkath” mosydeHo 7 ppeimMoB, 4 U3 KOTOPBIX COBMANAIOT ¢ paboToii [1].
B Tab1. 5 mpeacTasnena oreHka paboThI Moax0/a ¢ fo0aBieHneM Onmkaiinmx Word2vec.

Tabxn. 5. Oyenka pabomsi nooxooa ¢ dobasnenuem daudxcatiwux no Word2vec ons cemanmuueckou 30Hvl
“manymo-moakams”.
Table 5. Evaluation of the approach with adding the closest Word2vec terms for the “pull-push” semantic

Zone.

TsauyTH Tonkats TsaHYyTH-TONKATH
TouHocTh 27% 57.2% 36.36%
ITonmHoTa 40% 36.36% 38%
F-mepa 32% 44.4% 32.2%

ToyHoCTh ynana u Ass cioBa “TSHYTH”, ¥ JUIS CJI0Ba “TOJIKATh’, HO MOJHOTA JUIS CJIOBA “TSIHYTbH”
YBENMUYMIIACh, a JUIS CJIOBA “TONIKATh” yMEHBIIMIACh, 00IIas IOJTHOTA yBenuumnack. F-Mepa s
croBa “TAHYTH” yBenmmumiach, F-mepa mis crmoBa “ronkats” ymeHplmiack. O6mas F-mepa
yMeHbLInack. Jlo6aBneHne ONMMKalIinX CIIOB YBEIUYHIO HOJHOTY JUIS CIIOBA “TOJKATH”, HO JUIS
cJI0Ba “TAHYTH” TOYHOCTH U MOJTHOTA YMEHBIINIACh. DTO 00BSICHAETCS TEM, YTO OJIMpKaiiie ciosa
no Word2vec 9acTo BCTpedaroTcs B MOX0XkeM KOHTEKcTe, HO Omm3octs mo Word2vec He Bceraa
03HAYAET, YTO CJI0BA ABJISAIOTCA PA3HBIM BBIPAKEHHEM CEMAHTHYECKOIO MOJIS.

AHAJIOTUYHO /U1 CEMaHTUYECKOW 30HBI “UMHHUTBH-IIOPTUTH OLIEHKa paboThl B Taba. 6. J{ns 30HBI
“quHUTE” OBbUTO HaimeHo 11 ¢peiimoB, Wi “mopTUTh” TOXE 9 PpeiiMoB. Y Ianock 3HAYUTENHEHO
YBEJIMYUTb OJIHOTY IJIs 30HBI YUHUTH ¢ 20% B MeTOIe TOJIBKO ¢ TezaypycoM 10 60%. [lonnora ms
30HBI “TIOPTUTH” OCTANOCH HA 3HaUeHUH 88%, IPH ATOM yIajla TOYHOCTb UL 30HbI “UMHUTH .
Taba. 6. Oyenxa pabomuvl no0xoda ¢ dobasrenuem bauxcaiuiux no Word2vec ons cemanmuieckoii 30nvl
“yunumo-nopmums”’.

Table 6. Evaluation of the approach with adding the closest Word2vec terms for the “fix-spoil” semantic
Zone.

YuHuth IToptuth YUMHUTB-TIOPTUTH
TouHOCTB 27% 78% 50%
Ionnora 60% 88% 2%
F-mepa 37% 83% 59%
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7. oeepumernbHble uHMepeasnsi Nodxodoe

,HJ'I}I OIICHKH TOBEPUTEIILHBIX NHTECPBAJIOB UCIIOJIL30BajIaCh cbopMyna

rJie p — J0Js NMpH3HaKa, N — pa3Mep BBIOOPKH, Zo — KOHCTaHTa JUIs ONpEACICHHsS BBIOPAHHOU
BEPOSITHOCTH.

TloacueTs! caenansl it 001l TOYHOCTH, MOTHOTHI U F-Mepbl ¢ KoHCTaHTHOM Zo paBHO# 1.96 s
95% wHTepBana Ui BCEX TPeX IMOIXOMO0B: TOJIBKO Ha ocHOBe Te3aypyca RuThes, ¢ Tezaypycom u
¢unpTpanumeit Word2vec, ¢ Teaypycom, punbTpanmei 1 mouckom omxanimmx cioB mo Word2vec.
Pe3ynbpTaThl pacueToB IpUBEACHEI B Ta0I. 7.

Tabn. 7. JJogepumenvhvle uHmepsabl.
Table 7. Confidence intervals.

RuThes RuThes + ¢unptp. RuThes + ¢unptp.
Word2vec Word2vec + 6mmk. Word2vec
Tounocts | [26%, 49%] [42%, 88%] [27%, 56%]
IMomuoTta | [47%, 51%)] [16%, 44%] [38%, 70%]
F-mepa [27%, 58%] [26%, 56%] [31%, 63%]

Hawubonbumii pazopoc nonyden st noaxona RuThes + ¢unbrparms mo Word2vec. Dto cBsizaHo ¢
TEM, YTO IIOJXOJ ITIOMOTaeT 3HAYHTENIBHO YIYYIIUTh Pe3yJlbTaThl B ciydae, korga u3 RuThes
TIOJTy9€HO MHOTO JIMIIHHX 30H, OJHAKO cnabo BIuseT Ha pe3ynbTart, ecu RuThes nam m3nagansao
mano 30H. IIpm 3TOoM momHOTa AT Moxaxoma Tombko ¢ Te3aypycoM RuThes ocraercs camoit
CTaOMITBHOM.

8. CpaeHeHue pe3ynbmamos

B Tabn. 8 u 9 npeacTaBneHsbl OLGHKU BCEX TPEX COCOOOB Uil CEMaHTHYECKOIH 30HBI “TSHYTb-
TOIKATh M ‘“UMHUTH-IIOPTHTH  COOTBETCTBEHHO. JKUPHBIM BBIJENEH CaMblil Jydluil pe3yabTar
HE3aBUCHMO OT CJIOB, CEpbIM ()OHOM BBIICNICH CaMblil JIy4YIIHH pe3yiabTaT i KaKIOW M3 30H
“THYTB”, “TONKATh”’, 00bEIMHEHHOH 30HbI “TAHYTH-TOJIKATh", a TAKXKE 30H “UMHUTD”, “TIOPTUTH” U
00beIMHEHHOW 30HBI “YMHHUTH-IIOPTUTH . CaMble JTydIllie pe3yabTaThl IS 30HBI “TSHYTh-TOJNKATH”
moKasaJ MoJIXo0Jl C UCIoib30BanueM Te3aypyca RuThes u mocnenyronieit ¢punbsrpanueir Word2vec.
[pu 3TOM 110 TOJTHOTE JTyYIIHE Pe3yIbTAThI II0Ka3all IOIXO0 C UCIIONIB30BAaHUEM OTHOTO Te3aypyca
RuThes, anHanmornyHble pe3ynbTaTHl MONYYHINCH TOJNBKO IUISL 30HBI “TONKAaTth” B IOAXOME
komOuHanuu RuThes ¢ punpTpanmeit Word2vec. Camble Tu1oxXue pe3ysIbTaThl sl 30HbI “TSHYTh-
TOJKaTh ToKasan noaxon komouuanuu RuThes ¢ nobasiaenneM Ommkaimmx ciaos mo Word2vec u
¢unbTpanmeit Word2vec. OH moka3zai Jydlne pe3ysbTaThl TOJIbKO B F-Mepe asist 30HBI “TSHYTBH”.
Jnst 30HBI “YMHHUTH-IOPTHTH” CaMble JIYYIIHE PE3YJIbTAaThl IOKa3al IMOAXOA ¢ Ho0aBIeHHEM
ommwkaiimmx cnoB mo Word2vec u ¢uibrpanuein Word2vec. OcoOeHHO yBelMYeHHE BHIHO I10
MOJTHOTE IMOJ30HBI “UMHHUTH”. DTO CBA3aHO C TEM, YTO OHA IUIOXO MPEACTABIICHA B Te3aypyce
RuThes, mosromy noGapnenue Ommxaiimmx mo Word2vec HMOMOraeT yiydlIUTh pe3yJbTaThL.
OpHako ymana TOYHOCTh IJ1s 30HBI “umHMTH”. IToxxon Tompko ¢ Tesaypycom RuThes mokazan
JIyYIIne Pe3yIbTaThl 10 TOYHOCTH [T 30HBI “YMHHUTH”, 00bEIUHECHHOH “UMHUTH-IOPTUTH”, 1 10 F-
Mepe mIsi OOBETUMHEHHOI 30HBI “dMHHTH-OPTHTH”. [loAxon ¢ WMcHonp30BaHHMEM Te3aypyca U
¢mapTpanmeir Word2vec mokasain Jydiiye pe3ysbTaThl M0 TOYHOCTH IS 30HBI “TSHYTH”. Takum
00pa3oM, HCIIONB30BaHHE Te3aypyca IMOMOTaeT IOBBICUTH MOJNHOTY, T.K. JaeT MHOTO HOBBIX
BapHaHTOB ynoTpebneHuid. Ho Taxxke maeT u numiHMe cioBoynorpediaeHus. Mx momoraer yopars
nocnenyromas ¢uibTpauus Word2vec, KoTopas MOKasbIBaeT Jydyllle Ha JTaHHOM Habope
9KCIICPIMEHTOB PEe3yJbTaThl A CEMaHTHYECKOH 30HBI “TAHYTh-TOJKATh . JloOaBieHHe ke
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MoX0kuX 1Mo Word2vec mpHBOIUT TOJIBKO K YXYIUIEHHIO PE3YJIBTATOB B CiIydyae, KOTZa 30HA IO
MIOJTHOTE YK€ XOPOIIIO TpeicTaBIeHa B Te3aypyce. Takoe MOXKeT OBITh CBSI3aHO C TEM, YTO BEKTOPHI
Word2vec He yuHTBHIBaIOT KOHTEKCT CJIOBA, IPH 3TOM CIOBO MOXET HMETh Pa3HbIE CMBICIBI B
Pa3HBIX KOHTEKCTaX. [103ToMy B manbpHeHIIEM HEOOXOIMMO HCCIIENOBATh IPHMEHEHHE BEKTOPOB
ELMO (Embeddings from Language Models) i BERT (Bidirectional Encoder Representations
from Transformers), oOnanaronie TeM CBOHCTBOM, 4TO JIsI OJHOTO U TOTO K€ CIOBAa B Pa3HBIX
KOHTEKCTax OyayT pasHble BekTOpbl. OIHAKO eclIM 30HA NpEACTaBlIeHa B Te3aypyce ILUIOXO, TO
MOAXOZ ¢ 100aBIeHuEeM ONIIDKAUIINX 03BOMIsET HA0OOPOT YIyUlIUTh Pe3yIbTaThl, a PUIbTPALUs B
9TOM ciiy4ae paboTaeT Xyke, Tak Kak (QUIbTpyeT ciaabo MPEACTaBICHHBIE B Te3aypyce 30HBL
AmnanornyHo B Tabn. 9 mpencraBieHa OLEHKAa pabOThl JUIsl CEMaHTUYECKOW 30HBI “UMHMTH-
MOPTUTH .

Taba. 8. Cpasnenue pabomel n0OX0008 OJisi CeMANMUYECKOU 30Hbl “MAHYMb-MOIKAMD .

Table 8. Comparison of the approaches for the “pull-push” semantic zone.

TI-R T2-R O-R TI-R-W | T2-R-W | O-R-W | TI-R-2W | T2-R-2W | O-R-2W
P 12% 83.3% 21% 33.3% 100% 64% 27% 57.2% | 36.36%
50% 46% 48% 20% 46% 33.3% 40% 36.36% 38%

F 19.2% 59% 29% 25% 62.5% 44% 32% 44.4% 32.2%

T1-R — manymo RuThes, T2-R — monkams RuThes, O-R — obwas RuThes, T1-R-W - msanymos RuThes
+purempayust Word2vec, T2-R-W - moakamos RuThes +gunompayus Word2vec, O-R-W - obwas RuThes
+gunempayus Word2vec, T1-R-2W - manymo RuThes +gunvmpayus Word2vec + 0obasnenue noxoxcux
Word2vec, T2-R-2W - moaxkams RuThes + ¢unompayua Word2vec + oobasnenue noxoxcux Word2vec, O-R-
2W — obwas RuThes +gunompayus Word2vec + 0obasnenue noxocux Word2vec.

Tabn. 9. CpasHenue pabomsl n00X0008 0I5l CEMAHMUYECKOU 30Hbl “UUHUMb-NOPMUMb ™.
Table 9. Comparison of the approaches for the ‘fix-spoil” semantic zone.

Y-R II-R O-R Y-R-W | II-R-W | O-R-W | Y-R-2W | II-R-2W | O-R-2W
P 67% 77% 75% 67% 67% 67% 27% 78% 50%
20% 88% 50% 18% 37.5% 26% 60% 88% 72%
F 31% 82% 64% 29% 48% 38% 37% 83% 59%

Y-R — yunumo RuThes, II-R — nopmums RuThes, O-R — obwas RuThes, Y-R-W -uunumo RuThes
+urbmpayus Word2vec, I1-R-W - nopmume RuThes +@unompayus Word2vec, O-R-W obwasn RuThes
+purempayust Word2vec, 9-R-2W - uunumo RuThes +gunompayus Word2vec + dobasnenue noxoxcux
Word2vec, IT-R-2W - nopmums RuThes +gunvmpayus Word2vec + do6asienue noxodxcux Word2vec, O-R-
2W — obwas RuThes +durompayus Word2vec + dobasnenue noxoocux Word2vec.

8.1 AHanus own60kK

He 6611 Haiinen GppeiM “CTaaKUBaTh C BRICOKHX 00BEKTOB”. DTO CBA3aHO C TEM, YTO TAKOH KOHIIETIT
HamnpsIMyIo He TIpe/icTaBIeH B Tesaypyce. [Ipu sTom nobaBnenne Ommxaiimmx mo Word2vec Toxe
He J00aBIIeT CIOB, U3 KOTOPBHIX MOXKHO BBIBECTH Takoil KOHIENT B Te3aypyce. Hampumep,
ompxaiime mo Word2vec mmg cmoBa “TAHYTH” OynyT “TAHYTH’, “TaIUTBCS, “‘TAIUTh’,
“BONOYNTH”, “pBaThcs”’, “TAHYTHCS , “MOTAHYTH . OHM HE NPUBOIAT K HYKHOMY KOHIIENITY B
Tezaypyce s (peiimMa “cTalKkuBaTh ¢ BBICOKMX 00BbekTOB”. Takxke He ObUIM HaWJEHBI TaKue
(peiiMbl, KaKk “TAHYTb LI€I0, YTOOB! yBUACTH, “IITONATh”, “BpeaUTh’, “pasnaguTrs’, “oMpayars’,
“ncroxabuts”. OHH TOXKe He NpeAcTaBieHbl B Te3aypyce. Ilpu sTom ObLim HaiineHs! ¢peiMsl,
KOTOPBIX HET B PY4HBIX paboTax. DpeiiMbl, Takue KakK “yTallUTh (yBE3TH BOIPEKHU KEIAHHI0)”,

“BoOpaThcs (BTAHYTHCA BHYTPb)”, “BTAHYTHCS BOBIICUbCA”, “BBITAHYTbH B JUIMHY , “HEePETSIHYTh HA
» o« » e » » o«

cebst , JJIUTBCA IO BPEMEHHU BOJIOYUTDH, TAlIUTH BOJIOKOM™, TalIUTh TKEIOC , TIPOCHUIACTH

(MCTIOPTUTB)”, “BBIMEP3HYTh, MOPTUTHCS OT X0JI0/1a”, “MOKHYTb, IOPTUTLCS OT BJIaru”.
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9. 3aknoyeHue

IpoBeneHHBIE SKCTIEPIMEHTHI TOKa3aIH Pab0TOCIOCOOHOCTH MOAXO0A JUISl ABTOMATH3HPOBAHHOTO
BBIJICTICHHS JIEKCHYECKOH THUIIOJIIOTUH M IOMOINH B padoTe JMHIBUCTOB. [Ipenoxensl 3 BapuaHTa
noucka ppeMoB ceMaHTHUECKOH 30HbL. Jlydrme pe3yabTaTsl MOKa3all IMOAX0 ¢ HCIIOIb30BaHIEM
te3aypyca RuThes u ¢unprpammeir Word2vec aist Xopomo npeacTaBiIeHHBIX B Te3aypyce 30H U
noaxon ¢ godasneHueM Omkaimmx no Word2vec Juist 10Xo MpeJCcTaBIeHHBIX B Te3aypyce 30H.
[IpeumyIecTBOM MpPEATOKEHHOTO MOAXOJa SBIAETCS OTCYTCTBHE HEOOXOAUMOCTHU IPUBIIEKATH
HOCHUTENeH f3bIKa, BPYUHYIO M3y4yaTh CIOBApU U IEPEBOABI, MEHbIIAs CIOXKHOCTb U Oojblas
ObicTpoTa. HemocTaTkoM ABIA€TCS MEHbIIAsi TOYHOCTH [0 CPABHEHHIO C PYUHBIMU IOIXOJaMH, HO
OHA MOXeET OBbITh yBEIUUYEHA MOCNEeNyIoIel pydHoil 00paboTKOH, KoTopas Oyner mpouie. Takum
00pa3oM, IpeIoKeHHbIH B paboTe MOAXOA HE MO3BOJIAET 3aMEHUTH paboTy MpodeccHoHaNbHBIX
JIMHIBHCTOB, HO MOXET OBITh HMCIIONB30BAH MMM KaK MHCTPYMEHT IS HOBBIIICHUS CKOPOCTH H
3 PeKTHBHOCTH CBOECH pabOTHI.
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