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cTBe moboro popmarta. OqHUM U3 Takux aBiseTcss Django — upe3BbluaifHO MOMYJISIp-
HBIM U MOTHO(YHKIIMOHAIIBHBIN cepBepHbI BeO-(QpeiMBOpK. 3aTeM MPOU3BOJIUTCS
HaJOXXeHHEe KapTUHKHU Ha MUCXOAHOe M300pakeHue, Mojgydasi TakKuM o0pa3oM JOIoJI-
HEHHYI0 peanbHOCTh. OOHapy)keHHe Oeyoro JIMCTa MpU 3TOM MPOUCXOIUT CIeAyIO-
UM 00pa3oMm:
e 3arpyxkaercs u300pakeHHe, [BET MEHSIOT Ha OTTEHKH Ceporo u
YMEHBIIAIOT Pe3KOCTh;
e BhInosHseTcs npeodbpazoBanne BGR B HSV, omnpenensiercss nuanaszon
cuHero nBeta B HSV;
® TPOM3BOJUTCS pacrno3HaBaHUWE KOHTYPOB, BBHITIONHSETCS Mpeobpa3oBa-
Hue Xada;
® OCTaBIsSieM JIMHUH, (DOpPMHPYIOIIHE TPSIMOYTOJBbHUK (TIPUHAMAaEM ero
CTOPOHBI paBHBIMU 210 1 297 COOTBETCTBEHHO).
ObnapyxeHue mMapkepa Aruco mpoucxoAuT npu nomoumm oubnuorexku OpenCV, a
UMeHHO ¢ ucnoib3oBanneM getPredefinedDictionary(cv2.aruco.DICT 4X4 50), rme
DICT 4X4 50 — HeoOXOoIUMBIH MapKep.

BTopoii cnoco®6 ocHOBBIBaeTCS Ha CO3JIaHUU BEO-MPUIIOKEHUS MPU MOMOIIU
uHctpyMentapusi JSARToolKit. 3a ocHoBy Ob11 B3aT ARToolKit v5.3.1, ckomnumnu-
poBanHbIif ¢ C++ Ha JavaScript uepe3 EMscriptem — uHcTpymenTa ot Mozilla, ko-
TOPBIH MO3BoJIeT KoMnuiaupoBath koj Ha C/C++ u 3amyckath ero B 6paysepax. OH
criocobeH BbIBoAUTh 4uCThd JavaScript. JSARToolKit ucnons3yior B cBsi3ke ¢
three.js — OUOIMOTEKON JISI OTOOpaKEeHUsI JOTOJTHEHHOUW peasibHOCTH ¢ 3D rpadu-
koii. B mepByro ouepenp, JSARToolKit HyxeH mns Toro, 4trobbl 3amyckKaTrh
ARToolKit B 6pay3epe. Jlaree HEOOXOIUMO peai30BaTh AJTOPUTM OOHAPYKECHHUS
6enoro nucta Ha s3bike Python, HamoxuTh Ha OOHAPY)KEHHBIN 00BEKT Mapkep Aruco,
a 3aTeM BBINIOJHUTH MPUBSI3KY JAHHOTO ajJrOpUTMa C BeO-MPHUIIOKEHHEM Ha OCHOBE
JSARToolKit.

Takum oOpa3zoM, OBLIO PACCMOTPEHO HCIOJIb30BAHUE JOTOJHEHHON peallbHO-
CTH B OHJIAaliH MPUWJIOXKEeHUsIX. bbuii pa3oOpaHbl ABa criocoba BCTpauBaHUS JIOMOJI-
HEHHOM peasbHOCTH B BEO-NPUIIOKEHUE, PACCMOTPEHBl HHCTPYMEHTBHI HJisi OCYy-
IIECTBJICHUS KaX0ro, a TaK )K€ peaii30BaH OJIUH U3 HUX.

A.N. ConoBbeB
OBPABOTKA ECTECTBEHHbBIX A3bIKOB
(Camapckuil yHUBEpPCUTET)

B nactosimiee Bpems ¢ OypHBIM pocTOM HHPOPMAIIUU U UHTEPHETA 3HAUNTENb-
HOe pa3BUTHE MOJIyunsa aBToMaTudeckas oopaboTka TeKcToB. MiMeroTcs cyliecTBeH-
Hble pa3iuuusi B 0OpabOTKe eCTEeCTBEHHOI'O s3blKa KOMIIBIOTEPOM M YEJIOBEKOM -
CKOPOCTb BBIYMCIIEHUI KOMIIBIOTEpPA 3HAYUTEIIBHO BBILIE, U B TO XK€ BPEMs KOMIIBIO-
Tep 3HAYUTENIbHO Xy)K€ IOHMMAaeT eCTeCTBEHHBIH s3bIK. /{151 TOro, 4ToObI KOMIIBIO-
Tep Jyd4llle MOHUMaJl e€CTEeCTBEHHbIH $3bIK, HEOOXOAMMO CIelaTh CeMaHTHYeCKUM
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aHaJIu3 TeKcTa. [3]

CymiecTByeT MHOXECTBO HWIeil AJisi aBTOMaTu3alu oO0paboTKM TEeKCTOB Ha
ectecTBeHHBIX s3bikax (ES). [TosiBnsitoTcst HOBbIe cdepbl MPUMEHeHUsI 3TOK 00y1acTu,
peanu3oBaHbl MPUKIAAHbIe MPOrpaMMHbIE pellleHHs 3aad aBTOMaTU4YecKoul oOpa-
6oT1ku TekcToB ESL.

HawnbGonee pactipocTpaHeHHbIe TPUKIIATHBIE 3a1aun 00padoTku ES:

MarmmunHsIi iepeBos. Emie B cepeauae XX Beka, ObutA pa3padOTaHbl MPOCTHIE
IIpOorpamMMbl, B OCHOBE KOTOPBIX JI€KaJl MOCIOBHBIM MepeBoA. B Hamm aHu cyiie-
CTBYeT OOJIbIIIOE KOJIMYECTBO CUCTEM aBTOMATHMYECKOIo MepeBOjJia C pa3HbIM Kaue-
CTBOM, MMPUMEHSIOIINX CJI0KHbIE TEXHOJIOTUH.

Nudopmanronnsiii mouck. Hanbonee yacto ucnosnp3yeMblid (yHKIIMOHAT TIO-
UCKOBbIX cucTeM. [lpu uWHAEKCHpPOBaHWUU TEKCTOB, TpeOyeTcs NpeaBapuTeIbHas
JUHTBUCTHYECKas 00paboTka U co3/laHue UHAEKCHBIX CTPYKTyp. CoBpeMeHHbIe Mo-
UCKOBHUKH B MHTEPHETE UCIOJIb3YIOT BEKTOPHYIO MOJielb, IIPU KOTOPOM 3aIlpoc CO-
CTOUT U3 Habopa CJIoB, a pe3yibTaT MPEeACTaBIseT BHIOOPKY JOKYMEHTOB IO WHJEK-
CUPOBAHMIO TEKCTOB C UCIMOJIb30BaHUeM 3TUX ciioB. C 3anauyamu MHGOPMAIIMOHHOTO
MIOKCKa CBsI3aHbl: pedepupoBaHne, UHIEKCUpOBaHUe, aHHOTUPOBaHKe, pyOpuKaius u
KJ1accu(UKaIKs TEKCTOBBIX IOKYMEHTOB.

Pedepuposanue. Jlns aBTomaTdeckoro pedeprupoBaHus B HACTOsIIEE BpeMs
npuMeHseTcs oTOop Hanbolee BaXKHBIX (3HAYUMBIX ) MPEJIOKEHUN TeKCTa Ha OCHOBE
JIMHIBUCTUYECKUX U CTPYKTYPHBIX OCOOEHHOCTEH TeKCTa M UCIHOJIb3YeTCsl CTaTUCTH-
Ka CJIOB U CJIIOBOCOYETAHUU.

AHHOTHpOBaHMe. J{J1s coCTaBIeHUsI aHHOTALlMU KCIIONb3YIOT NepeveHb Kitoye-
BbIX TEM C MPUMEHEHUEM JTUHIBUCTUUECKUX U CTATUCTUUECKUX KPUTEPHUEB.

Knaccudukanus. [pu knaccudpukanny Kaxablii TOKYMEHT OTHOCST K 3apaHee
orpeJielIeHHOMY KJIacCy C U3BECTHBIMU NapaMeTpaMHu.

Knacrepuzauus. [lpu knacrepuzanuu JOKyYMEHTHI pa30MBalOTCs Ha KiacTepbl
(6nu3kHe Mo TeMaTUKe TIOKYMEHTHI).

Py6punrpoanue. OTHeceHHe AOKYMEHTa K OIpeIesIeHHOW TeMaTHu4ecKOou
pyOpuke.

@opMupoBaHUE OTBETOB Ha BOMPOCHI. PelaeTcsi myTem Moucka TEKCTOB, IO-
TEHLUAJIBbHO COJEpPKalIMX OTBET Ha 3aJl1aBaeMblii BOIIPOC.

AHaJlu3 TOHAJBbHOCTU TEKCTOB U BbifeneHue MHeHuH. [llupokoe mpumeHeHue
MOJIyYHJI B KOMMEPUYECKHX LEeJsX U B BOIIPOcaxX aHaju3a 00IeCTBEHHOr0 MHEHHSI.

[Tognepxka auanora Ha eCTeCTBEHHOM si3bike. Kak mpaBuiio, mpumeHsieTcs B
CHelNaTN3UPOBAHHBIX 0a3ax TaHHBIX.

PenaktupoBanue TekcToB. BrisiBnenue opdorpaduyeckux U CHHTAKCUYECKUX
OIIUOOK B TEKCTE.

OOyueHure ecTeCTBEHHOMY s3bIKYy. Pa3pabGoTaHbl mporpammbl 00ydeHUs: Mop-
(donorum, 1EKCUKH, CIIOBAPH U T.JI.

ABToMaruyeckas reHepaiusi TeKkctoB. CriennuKoi 3Toro HanpaBieHuUs SBIIs-
eTCsl aBTOMATUYEeCKUI MepeBOj] Ha HECKOJIBKO SI3bIKOB UCXOJS U3 CHelUu(UKU JOKY-
MeEHTA.

Pacno3naBanue u cuHTe3 peur. Bo3HuKarolmuye Hen30eKHO MPU 3TOM OLUMOKU
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aBTOMATUYECKH UCIIPABIISIFOTCS Ha OCHOBE MOP(HOJIOrHYeCKUX MOJIeNeil 1 clioBapeil.

JInst pelieHust epeyrcaeHHbIX 3a/lad YacTO MPUMEHSIOT METO/Ibl MAIlMHHOTO
o0yueHus.

[Tpu 0OpaboTKe TEKCTOB €CTECTBEHHOTO SI3bIKa BBITIOJIHSIETCS:

1. CermeHTanus- B TEKCTE BBIACISIIOTCS NPEII0KEHUS U TOKEHOB;

2. Mopdonorudeckuii aHaIU3 — TOKEHBI (CIIOBOGOPMBI) TTEPEBOASITCS K JIeM-
MaM WJIM OCHOBaM CJIOB;

3. CUHTaKCUYeCKUl aHallu3 - BBISBISIFOTCS CUHTAKCHYECKHe CBSI3U U rpaMma-
TUYECKUE CTPYKTYPbI IPEAJIOKEHUM.

4. CeMaHTHYECKUN aHAIIN3;

WORD2VEC

B Hacrosiiee BpeMst BBIIEISIOT ClIeIYIOIIMe BUAbl MAIIMHHOTO OOy4YeHUs: Jie-
pEeBbsI pellleHnii, HauBHBIN OailecoBCKUI KiaccupUKaTOp, JOTUCTUUECKasl perpeccus,
METO/] YCJIOBHBIX CIIyYalHbIX IOJIeH, CKpbITble MOAean MapKkoBa U HEHPOHHBIE CETH.
[Ipy m3BneueHun MHGOPMAIIMK YACTO MCMOJB3YIOT METOAbl OOYUYEeHHS C yuuTeJIeM
(cTpouTcs MozieNib Ha oOyuarolleil BbIOOpKe W 3aTeM MpUMEHsIeTCs ISl HOBBIX TeK-
cToB) [2]

B cBsi31 ¢ pa3BuTHEM COLIMANIBHBIX ceTeil, BeO-mopTanoB 00paboTKa TEKCTOBBIX
JAHHBIX UTpaeT OOJIBIIYIO POJIb JJISl pa3HbIX KOMMEPUECKUX U COI[MOJIOTHYECKUX Iie-
neit. [loBcemecTHO akTHBHO pa3BuBaroTcs mojenu u aaroputmbel NLP (Natural Lan-
guage Processing).

Jnst NLP ocHOBHOI1 3a1aueil siBisieTCsl UCCIEJOBAaHUE MOJIeNIeN TPeACTaBIeHUS
TEKCTOB YJIOOHOW NJIi aBTOMATHYECKOW KOMITBIOTepHON 00paboTku. B cBsi3u ¢ BHI-
LIEU3JI0KEHHBIM, MPOUCXOAUT MOCTOSSHHOE COBEPILIEHCTBOBaHUE MOJIeNied, KOTophle
npuOIMKEeHbl K YMCTBEHHOM JesITeIbHOCTH YeJIOBeKa.

B 2013 rony 6mnarogaps paboram Tomaca MukosioBa BO3HUKIIA Uesl BEKTOP-
HOTO MpeACTaBJICHHs CIOB C MOMOIIbIO HeMpOHHBIX ceTeil. T.MukonoB paszpaboran
uHcTpyMeHT Word2vec ansa co3iaHusi MojeNield HeMpOHHBIX ceTell (Mpencka3aTeib-
HBIX MoJienieit) [S]

B Word2Vec ¢ nomormisto anropurma Skip-Gram(SG), Ha 0oCHOBaHUM TEKYIIle-
ro cJioBa MpeACcKa3bIBAlOTCs OnM3iexallre (CjaoBa, BCTpedaroIrecs B MOX0KeM KOH-
TEKCTe) CJIOBa.

Word2vec — Habop anropuTMOB AJisl pacueTa BEKTOPHBIX MpeNCTaBICHHM
CJIOB, peayIu3yIIuil Beé OCHOBHbIE apXUTEKTYpPbl — «HEMPEPBHIBHBINA MEIIOK CO CJIO-
BaMm» (Skip-gram u Continuous Bag of Words-CBOW).

Obyuenne Word2vec mporcxonuT Ha OOJIBLIOM MaccHBe JaHHBIX (KopIyce).
Kaxnoe cioBo mpeacTaBieHO B BHUjE CIELHAIbHOTO BeKTOpa (KOOPIAMHATHI CJIOBA).
Jlenaetcsi mpeAnooXeHue, YTo CIoBa, OJIM3KHE MO CMBICIY PaclOIOKEHbI PSIOM.
CBOW npenHa3zHaueHa sl IpeAyraJblBaHUsl CJIOB MCXOHSl M3 OKPYXKAIOIIUX €ro
CJIOB.

Ha ocnoBe Word2vec MOXHO MNOCTPOUTH AUCTPUOYTHUBHO-CEMAHTUUYECKYIO
MozelNib( MOZIeNIb CeMaHTUYECKHUX CBSI3el Mexay cioBamu ). [11]

PaznuyaroT 1Ba OCHOBHBIX MTOJX0/I0B K MOJIEIMPOBAHUIO CEMAHTUKH:

1. «CBepxy BHH3» - TIOJIXO/I, TIOCTPOCHHBINA HA 3HAHUSIX, OUYEHBb TPYJAOEMKHUH, TpeOy-
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IOIINI OTPOMHBIX 3aTpaT YeJIOBEUECKUX PECYPCOB;
2. «CHu3y-BBepx» - MpU TaKOM MOJXO0JIe 3HaUC€HHE M3BJIEKaeTcs U3 0COOeHHOCTeH
yHOTpeOJIeHHsI CIIOB B TEKCTE;

Jlyis MammmHHOTO O0yUYeHUs xapakTepeH BTopoil nmoaxon. [Ipu ucnons3oBanuu
texHosorun Word2vec 3ajnaercs pa3MepHOCTh BEKTOPOB, 3aMlOJIHEHHAs! CITy4YaiHbIMU
BenMuMHamMu. Bo BpeMs oOydeHUs 3T 3HaueHus OyIyT W3MeHsAThcsa. BekTopa Omu3-
KHX CJIOB OyZyT MakCUMalIbHO OJIU3KH 110 3HAYCHHUIO.

Dransl aNropuT™Ma BeKTOpHU3aLUU:

1. CuHTakcu4ecKuii aHaIu3 NpeaioKeHNN;

2. IlpenBaputenbHast 06paboTka TekcTa (HarpuMmep, yAaJIeHHe CTOT-CJIOB);

3. [Iponenypa cBsA3bIBaHUS CIIOB B MIpeaiokeHnn (gram-skip);

4. O6paboTka HEMPOHHOM CeThIO;

JanHblil moaxos Xopolio padoTaeT Juisl KiacTepusaluu (GopMalibHBIX OKY-
MEHTOB (IMaTeHThI, CTaTbH, HOBOCTH), HO JUIsl XYJOKECTBEHHBIX MPOU3BEJICHUN HE
MOJXOUT. [4]

[TpuHumMn paboThl 3aKIIOYAETCs B MOUCKE CBSI3el MEXy KOHTEKCTaMH CIIOB.
binzkue mo KOHTEKCTy cj0Ba MOTYT OBITh CeMaHTHUeCKH Onu3kuMHu. [Ipu oOyueHun
HEWPOHHOM CeTH KaXKJ0€ CJIOBO 3aMEHSEeTCsl HOMEPOM CEMaHTHUYeCKOM Ipynibl — Ta-
KM 00pa3oM NPOUCXOJIUT MpeJcKa3aHue KOHTEKCTa JaHHOro ciioBa. s kaxmoro
CJIOBa BEKTOPHl (PUKCUPOBAHHOM ATUHBI, OOBEIUHSIIOTCS, MUCIOJB3Ys KiacTepu3a-
LIHIO.

KIIACTEPU3ALIUA 1 TF-IDF

[Ipy KOMIBIOTEPHOM aHaJIM3€ TecTa MPU HAIWYMU HEOJHO3HAYHBIX CMBICIIO-
BbIX KOHCTPYKLIMH 3aTpyIHUTENIEH aHanu3 cMbicaa Tekcra. [Ipu knacrepusanum cios
IIPOUCXOJIUT yCTpaHeHHe MOP(HOIOrHYecKoil HeOJHO3HAYHOCTH U MAIIMHHBINA aHau3
TEKCTa [0 CEMaHTUYECKUM XapaKTEPUCTUKAM, C YUETOM BCEBO3MOXHBIX BBIPAKEHU,
KOTOpble paHee ObLIM JOCTYMHBI JHIIb YenoBeky. Word2vec co3pmaer KiacTepbl
CXOJIHBIX IO CMBICILY CJIOB. MCIONB3ys aiTOPUTMBI KJacTepU3alui CO3/1at0TCs LIeH-
TPl Kj1acTepoB. KonudecTBo Ki1acTepoB ONpeAessieTcs SMINPUYECKUM MyTeM. [ 8]

B npouecce kitacteprszanny TEKCT MEPEBOAUTCS B BEKTOPHOE MPECTABICHUE U
B MOCJIEYIOLIEM K HUM MPUMEHSIOTCS METO/Ibl KJIacTepU3alli, OCHOBAHHbIE Ha pac-
CTOSIHUM MEX]y CIIOBAMH.

JUts cHWKeHUs BIMSHUS JUTMHBI TEKCTa Ha ero NpU3HaKk (IIPU3HAKYy COOTBET-
CTBYET OJIHAa N-rpamMMa), MCHOJb3yeTCs HOpMallM3alusl KOJUYecTBa BXOXKJIEHUU Ha
equHuIly pa3Mepa Tekcta. [Ipu 3ToM Kaxawlii npuszHak npuHumaeT Buj TF (term
frequency), KoTopbIil cunTaeTcs Kak OTHOLIEHHE KOJIMYECTBAa BXOXKACHUH COOTBET-
CTBYIOLIEH n-rpaMMsbl K oOeMy kKoiaudecTBy ciioB Tekcta. B TF-IDF npennonaraet-
Csl, UYTO 3HAYUMOCTh N-FPaMMBbI MPSIMO MPONOPLHMOHAIBHA YAaCTOTE €€ MOSIBJIEHUS B
JOKyMEeHTe U 0OpaTHO MPOMOpPIHMOHAIbHA B HAabOpe JOKYMEHTOB, B KOTOPBIX OHa
BcTpeuaercs. Hanbonbiumii Bec mosydaet n-rpaMma, yaiie BCEro BCTpedarouasics B
JAHHOM JIoKyMeHTe. [Ipu3Haku OKyMEHTOB MpPEeJCTaBIAIOT cO0Oi Mpou3BeneHue

Y4acTOThI N-rpaMMbI U OOpaTHOM 4acTOThl AoKyMmeHTa (inverse document frequency-
IDF). [10]
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3AKJIIOYEHME

B cratbe paccMOTpeHBI BOITPOCHI MPAKTUYECKOTO MPUMEHEHUSI KOMITBIOTEPHOM
00paboOTKKN €CTeCTBEHHOTO fA3bIKa. BbISBICHBI IMMPOKHUE BO3ZMOXHOCTH MPUMEHEHUS
pPa3UYHBIX TeXHOJOrui 006paboTku TekcTtoB. Paccmorpena texHomorus Word2vec
JUISl pellleHnsl ToCTaBlIeHHbIX 3aaa4. [IpenmyiectBom npumenenuss Word2vec sBisi-
€TCSl CHI)KEHHE BBIYMCIUTEIbHBIX 3aTpaT Npu o0yyeHuu. K HenocTtaTkam OTHOCUTCS
HEBO3MOXXHOCTh U3MEHEHUS! BEKTOPHON BETMYMHBI IPU BOSHUKHOBEHUH TaKoW HE00-
XOJIUMOCTH JJI KOMITBIOTEpHOU 00paboTKy.

JlaHHast TeXHOJIOTHA MO3BOJIIET MPUMEHSTh €€ Il PeleHrs OYeHb LIUPOKOro
Kpyra HOBBIX 3aja4, HaIpuMep, pa3BeJJOYHOr0 MHPOPMAIIOHHOTO MTOMCKa, TeMaTH-
YECKOI0 MOJEJIMPOBAHUS.

PIT 2018

Jlurepartypa

1. benskor /I.E., Kantop B.B. UccnenoBanue a3dpdexra nodaBneHuss HeraTus-
HOT'O COMIUTMPOBaHUS IPU 00yueHUH (aKTOPU3aLMOHHBIX MAIlIMH B 3a/1a4axX MOCTPO-
eHUusl pekoMeHaTeNbHbIX cucTeM. MHpopmannonnsie npoueccel. 2017. T. 17. Ne 2.
C. 159-163.

2. bonsmakosa E.W., Boponnor K.B., Ebpemosa H.D., Knpimuuckuii 9.C.,
Jlykamieuu H.B., Canun A.C ABTromaTtnyeckas oOpaboOTKa TEKCTOB Ha €CTECTBEH-
HOM sI3bIK€ M aHaNIW3 JaHHbIX: yueO. mocobme.—M.: U3za-so HAYBIID,2017.—
269c.

3. bynenkoB C.C. CemaHTUUYeCKHE BEKTOpPHbIE MOJIENIM TEKCTOB MJis aHaIu3a
ToHaJIbHOCTU. HayuHo-TexHnueckuil BecTHUK [loBomxkbs. 2017. Ne 2. C. 75-78.

4. VBanoB H.H. Cunrtakcuueckuii paz0op MpensioXeHusi Ui BeKTOpU3aluu
TekcTa. Bompocs! Hayku u o6pazoBanus. 2017. Ne 11 (12). C. 45-46.

5. Kupunno A.H., Kpwxanockuii A.A. Mojenb reomeTprudeckor (Gpurypsr
cuHceta. Tpynbl Kapenbsckoro HayuHoro ueHtpa Poccuiickoi akagemuun Hayk. 2016.
Ne 8. C. 45-54.

6. Jleuenko C.B. PazpaboTka Merona kinactepusaliy CJIOB MO CMBICIOBBIM
XapakTepucTukam ¢ ucrnosb3zoBanueM anroputMoB WORD2VEC. Hosble undopma-
LIUOHHbIE TEXHOJIOTUM B aBTOMaTU3UpoBaHHbIX cuctemax. 2017. Ne 20. C. 44-46.

7. Mamkun [[.O., KorenbHukoB E.B. M3BiedyeHue acrnekTHbIX TEPMUHOB Ha
OCHOBE YCIIOBHBIX CIIy4alHBIX IOJE€Hd M BEKTOPHBIX INpPEACTaBICHHUU cJOB. Tpyzsl
HNHucruryTa cuctemuoro nporpammupoBanus PAH. 2016. T. 28. Ne 6. C. 223-240.

8. Mumennn A.H., Hedenosa E.A. AHanu3 TOHaTbHOCTU TEKCTOB C UCIOJb-
3oBanreM TexHojorun WORD2VEC.. EctecTBeHHble U1 MareMaThyeckhe HayKd B
coBpeMeHHoM mupe. 2016. Ne 7 (42). C. 89-97.

9. Haymenko A.M., lllenyarko C.J1., FOngames P.1O., Xne6uuxkoB H.O., Pa-
neiruH B.HO. Pa3zpaboTka BONpPOCHO-OTBETHOM cHCTeMbl ¢ HelpoceTeBbIM 00yUeHH-
eM Ha 6a3e COBpeMEeHHBIX CBOOOJHBIX TexXHOJIOrnid. IHHOB: 3JeKTPOHHBIA Hay4YHBIN
xypHai. 2017. Ne 2 (31). C. 7.

10. ITapxomenko I1.A., I'puropseB A.A., ActpaxanieB H.A. OG30p u skcne-
pUMEHTaIbHOE CpaBHEHHE METOJ0B KilacTepu3alunu TeKcToB. Tpyasl MHcTUTYyTa cu-
cteMHoro nporpammupoBanust PAH. 2017. T. 29. Ne -2. C. 161-200.

11. IleckumeBa T.A. AHanu3 NpuUMeHEHUs IUCTPUOYTHUBHO-CEMAaHTUYECKHUX

550



@] Tpyabl MexayHapoaHoM Hay4YHO-TEXHUYECKON KOHhepeHLK

NMUT 2018
oy «lMepcnekTnBHbIE HPOPMALIMOHHbIE TEXHOMNOMMN»

MoJesiel sl TOMOJIHEHWsI ~ cJIoBapsi ~ OLEHOYHOW  Jekcuku.  HaydHo-
uccnenoBarenbckue myonukanuu. 2017. Ne 3. C. 6-13.

12. C6oeB A.T'., Boponuna WN.E., I'ynosckux JI.B., CenuanoB A.A. [1ponsu-
HyTble HeHWpOoceTeBble MOJENM [IJis PEelIeHUs] 3aJayd ONpeAesieHUs] TOHAIbHOCTH.
Bectnuk Boponexckoro rocyaapctBeHHoro yHuBepcutera. Cepus: CHCTEMHBIN
aHan3 U nHpopMaunoHHble TexHomoruu. 2016. Ne 4. C. 178-183.

13. Cmenuk H.JI., ®unbuenkoB A.A. MynbTuMoOAanbHas TeMaTU4YecKas Mo-
JieIb TeKCTOM U M300pa)keHUuM Ha OCHOBE MCIOJIb30BaHUSI UX BEKTOPHOTO MpeJ/iCcTaB-
nenusi. MammnaHoe o0yueHue u ananu3 aanHbixX. 2016. T. 2. Ne 4. C. 421-441.

14. YepnoycoB E.O., HUukynoB H.C. VMccnenoBanue u pa3paboTka MHTEIIEK-
TyaJIbHOW CHCTEeMBI MOJJCPKKH MIPUHATHUS PEIICHUH JTsl CITY)KOBI yIaJeHHOW TeXHU-
yeckod mnoaaepkku Ha ocHoBe MeTogoB WORDEMBEDDING. HMuHoBanuoHHas
Hayka. 2017. Ne 12. C. 66-70.

15. Illep6akoB JI.A. CuHTe3 U paH)KUPOBAHUE OTBETOB B MOMCKOBBIX CHCTEMaX
TUMAa BOMPOC-OTBET, OCHOBAHHBIX HA OHTOJIOTMYECKON PEKKYPEHTHOM CTPYKTYype CBSI-
3aHHBIX JaHHbIX. IHHOBalmoHHas Hayka. 2015. Ne 12-2. C. 153-160.

E.B. CrapkoBa, C.A. [IpoxopoB

NCCIIEAOBAHME METOJ1OB KJTACCUOUKALIMU TEKCTOB
HA ECTECTBEHHOM A3bIKE

(Camapckuii yHUBepcUTET)

Ha ceromusimHmii 1eHb B YCIOBHSIX CTPEMHUTEILHOTO POCTa TEKCTOBOW MH(MOP-
MaI[i¥ B DJIGKTPOHHOM BHUJIE M B CBSI3H C NMOTPEOHOCTHIO B HEl OPHEHTHUPOBATHCS, BCE
OoJiee aKkTyalbHOW CTAaHOBHUTCS MpobiemMa MOCTPOCHUS YHUBEPCATHHOTO KiacCH(H-
Karopa TEKCTOB, MPEIOCTABISIONICT0 BO3MOXXHOCTh pacIpe/e/ieHUsl HCXOIHOTO
Habopa crareil 0 HECKOJIBKUM 3apaHee yCTaHOBJICHHBIM TeMaTHKaM B COOTBETCTBUHU
C UX CMBICIIOBEIM cojepkanueM [1]. Mcnonb3oBaHne Takoro kiaccupukaropa mos-
BOJIUT COKPATUTh TPYJ03aTpaThl Ha MOUCK HEOOXOAMMOW WH(OpPMAIUH, MPEICTaB-
JICHHOM JJIGKTPOHHBIMHM TEKCTaMH, & TaKKe OTPaHUYHUTHh MOUCK OTHOCHUTEIHHO He-
OOJIBIITM TIOIMHOKECTBOM JTOKYMEHTOB.

PaznuuHbie pereHus JaHHOHW 3a/add HaXOZSAT CBOE MPAKTHYECKOe MpUMeHe-
HUE B TaKWX O0JaCTsIX, KaK COCTaBlIeHWE TEeMAaTUYECKUX KaTajoroB, (PUIbTPAIIUS
criama, Kiaccuukaius caiToB 10 TeMaTHYECKUM KaTajgoram, oopaboTka JOKyMeH-
ToOOOpOTa U T.11. B HacTosIee BpeMs mpuMepaMu KJIacCU(DPUKATOB TEKCTOB SBIISIOT-
cs Ttakue cuctemMbl kak NNCS (Neural Network Classification & Search),
TextAnalyistPro, TextCat, CBTReader, a takxe npoekt JJMAJIMHI, xoTopsiii ObLT
paszpaboran creuuanuctamu ¢akyiapteta JuHrBuctuku PITY. Opnako Bce oHHM
UMEIOT PsiJI HEIOCTATKOB: BO-TIEPBBIX, 3TO KOMMEPYECKHE MPOEKThI, CTOMMOCTh KO-
TOPBIX JIOCTATOYHO BBICOKA, & BO-BTOPBIX, ITH MPOEKTHI pacCUUTaHBI Ha Mpodeccro-
HAJIBHOTO TI0JTh30BaTellsl, ClIeA0BaTeIbHO, TOJIBKO OOyUeHHE HCIIOIH30BAHHIO IMPE/I-
JlaraeMbIX TTAaKeTOB 3aliMeT CIUIITKOM MHOTO BpEeMEHHU.
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