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C aIrOpUTMaMH MaIIMHHOTO OOyueHHs B Xone (OopMHUpOBaHHs 0OydaromuX BHIOOpPOK. TeXHWYeCKuit
pe3ynbTaT 3aKII04acTCs B IOBBIIICHHM TOYHOCTH II000pa TEKCTOBBIX MJAaHHBIX HAa OCHOBAHUH
XapaKTepUCTHUK TEKCTa BXOAHOW 00ydaromieil BEIOOPKH. 3asBICHHBIN Pe3ysIbTaT JOCTUTACTCS C TIOMOIIBIO
CHCTEMBI ayTMEHTAIIMU 00y4aroliel BBIOOPKH JJIs allTOPUTMOB MALLIMHHOTO 00y4eHH s, KOTOpast COACPIKUT
110 MEHBIIEH Mepe OXUH MPOIECCOp; MO0 MEHBIIEH MEpe OIHO CPEACTBO MaMITH; MOAYIb 0O0pabOTKH
BXOIHBIX JaHHBIX, BBIIIOJIHEHHBIH C BO3MOXHOCTBIO ITOJMYYEHUsS] TEKCTOBBIX NaHHBIX, (POPMHUPYIOMINX
HCXOJHYIO O0y4arollyl0 BBIOOPKY; HOPMAaJM3allMI0 JIAHHBIX, MPU KOTOPOW BBINOJHSETCS pa3eiicHUE
TEKCTa Ha MPEUIOKEHNS U OYUCTKA TEKCTa OT CUMBOJIOB; MOYJIb BEKTOPU3alMX JAHHBIX, BBIIOJIHEHHBIH
C BO3MOXXHOCTBIO ITPe00Opa30BaHMs B BEKTOPHYIO (OpMy HOPMAIN30BAHHBIX MPEUIOKECHHUH, TP 3TOM B
X0/ YIOMSIHYTOTO NpeoOpa3oBaHusi OCYILECTBISIETCS pa30ueHne KaJ0ro MOJMyYEHHOTO HPeIOKEeHUs
Ha MHHHMMAJIbHO 3HAYMMBIE YacTH, IPEICTABIAIONINE COOOH CIOBAa M 3HAKHU MPENMHAHMS; TOKCHU3ALHS
YIIOMSHYTHIX MHHUMAJIbHO 3HAYMMBIX JacTeil; (POpMUpPOBaHIE BEKTOPHBIX MPEICTABICHUN s KaXKJ0TO
TOKEHa; U POPMHUPOBAHKE YCPEAHEHHOTO BEKTOPHOTO MPEAICTABICHUS HOPMATU30BAHHOTO MTPETIOKEHUS;
MOZYIb OOOTAIICHUSI TEKCTOBBIX JAHHBIX, CONEPXKAIIMN HAOOp TEKCTOBBIX NAHHBIX, COOMPAEMBIX W3
OTKPBITBIX MCTOYHUKOB, U METaJaHHBIE, AN UX BEKTOPHU3ALUU U MOCTPOCHHS MOUCKOBOTO MHAEKCA;
MOJIyJIb TEKCTOBOTO WHJIEKCA, BBIMOJIHEHHBIH C BO3MOXHOCTHIO (DOPMHUPOBaHHs TEKCTOBOTO HHJIEKCA
10 BEKTOPHBIM IIPEACTABICHUSM TEKCTOBBIX IAHHBIX; MOIYJb ayrMEHTAIMH OOydaromed BBIOODKH,
BBITIOJIHEHHBIA C BO3MO)KHOCTBIO JIOTIOJHEHMSI W/MIM KOPPEKTHPOBKH HMCXOIHOW TEKCTOBOH BBIOOPKH
Ha OCHOBaHHM MOA0Opa pENeBaHTHHIX BEKTOPHBIX MPEACTaBICHHM TOKEHOB B MOIyNe OOOramieHus
TEKCTOBBIX JAHHBIX C IIOMOIIBIO OMPEIEICHHS MEPHI OJIM30CTH TOKEHOB B BEKTOPHOM IIPOCTPAHCTBE.
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MIIK: GOG6F 40/10; GO6F 40/279; GO6N 3/02

CHUCTEMA U CIIOCOB AYITMEHTAIIUHA OBYYAIOIIEW BBIBOPKH JIJIS
AJITOPUTMOB MAIIMHHOI'O OBYYEHHUA

OBJIACTb TEXHUKH

[0001] Hacrosimmee wu300peTeHHe OTHOCHTCS K OONACTH KOMIIBIOTEPHOW TEXHHUKH, B
YaCTHOCTU K PEHICHUAM IJid pa60TbI C ajaropurMaMm MAIIUHHOT'O 06y11eH1/1$1 B XOAc

(dopmupoBaHust 00yHarOIUX BEIOOPOK.
YPOBEHb TEXHUKH

[0002] ITonm ayrmeHTanuedl IaHHBIX MOXKET TOAPA3yMEBAThCS YBeIUYeHHe oObeMa
oOy4aroreii BHIOOPKH B aITOPUTMAX MALIMHHOTO OOYUYEHHsI, IPUYEM YBEINICHHE 00beMa MOXKET
OBITh KaK HCKYCCTBEHHOE, IIPOU3BEIEHHOE 32 CUET BUIOM3MEHEHUS NMEIOLIEHCsl BBIOOPKH, TaK U
3a cueT (GUIBTPALMU MOAXOIIIINX OTKPBITHIX PECYPCOB C ONMOPOH HAa MMEIOLIYIOCS BBIOOPKY. B
HACTOSAIIMI MOMEHT 3a7ada ayrMEHTAallud TEKCTOBBIX JaHHBIX TPeOyeTcss B INUPOKOM psife
HANpaBJIEHUI W OTpacieH, CBSI3aHHBIX C MALIMHHBIM OOyueHHeM. B 4acTHOCTH, B MOCTPOECHUH
JMAJIOTOBBIX CUCTEM (4aT-00ThI, YMHbBIE IIOMOIIITHUKH ) TPUMEHEHUE ayTMEHTALINH JAHHBIX J1EJ1aeT
cucTeMbl Ooee yCTOHYMBBIME K BAPHATHBHOCTH KOMAH/ U €CTECTBEHHOI CHHOHUMUH B PEYH.
[0003] B npombimieHHsix obnactsx, rne Tpelyercs kiaccupuKamusi TOKYMEHTOB, HO
COOCTBEHHBIX TEKCTOBBIX IAHHBIX B OTPACIM HAKOIUIEHO Majo (MJIM OHM HENOCTYIHBI IS
pa3pabOTYHKOB U3-3a CBOEH 3aKPBITOCTH — 3TO METUIIMHCKUE TaHHbIE, OPUANYECKHE TOKYMEHTH,
rOCyIapCTBEHHAsI JOKYMEHTALHST), TAK)KE MPUOETaroT K ayrMEHTALUH IaHHbBIX, YTOOBI YIyYLINTh
Ka4eCTBO padOThI KJIACCH(UKALUHU B YCIOBHSIX PEATbHOTO MPUMEHEHMSI.

[0004] Takxe OOHUM U3 HANpPaBICHUH, HYXJAIOIIMXCS B ayTMEHTHPOBAHHBIX NaHHBIX,
SBJISIETCSl W3BJIeUeHHe WH(POpPMAanMU (M3BJIEYEHHE MMEHOBAHHBIX CYIIHOCTEH M CBSI3eH MEXAY
HUMH). OrpoMHasi BAPHATUBHOCTb MIMEH MEePCOHANINH, HA3BAaHUH KOMITAHUH M JIOKAlwid Tpedyer
oT oOyuarorel BBIOOPKH OOJBIIOro 00beMa U pa3HOOOPa3HBIX KOHTEKCTOB, B KOTOPBIX CYLITHOCTH
ynotpednstoresi. OTKpBIThIE JaHHBIE B 3TOM HAMPABICHUU IMOKPBIBAIOT JIMIIb MAJYK YacTh
BO3MOXHBIX CIIy4aeB YIOTPeOJNeHHUs CYINHOCTEH, W He SBISIOTCS JOCTATOYHBIMU IS
IIPOMBILIIEHHOHN peanu3aiiy TAKUX CUCTEM.

[0005] B Hacrositiee BpeMsi MCMIONIB3YETCsT Psifi TTOIXOMOB, KaXKABIA M3 KOTOPBIX obiagaer
CBOMMM IIpeuMylllecTBaMU U HejoctaTkamu. CiyuaiiHble NEepecTaHOBKM CJOB B JaHHBIX,

CﬂyqaﬁHble yYAaJCHUs CJIOB, 3aMCHBI CJIOB HA CHHOHUMBbI U Mop(bonomqecxne AHAJIOTH.



[0006] U3Becten cmoco® ayrmeHTanuu naHHbIX ( https://arxiv.org/abs/1901.11196 EDA:
Easy Data Augmentation Techniques for Boosting Performance on Text Classification Tasks),
KOTOPbI NpUMEHseTCs Ul 3ajad, [I/Ie peaNnu3yercs aHajiu3 IOCIeNOBaTeIbHOCTEH W
KJIaccu(pUKAIs, HO MPH 3TOM HYacTh JAHHBIX CTAHOBHUTCSA TPYIHOUMTAEMOH M MOHATHOM I
NOJIb30BATENsA, U HE BOCIPUHUMAETCS HOCUTENSMM S3bIKA KaK KOPPEKTHOE, IOHSTHOE
BBICKa3bIBAaHHE.

[0007] U3BeCTHO Takke TPUMEHEHHE OHTOJIOTHYECKOI0/CEMAHTHYECKOrO  IMOAXOMa.
Hekoropble clioBa B JaHHBIX MEHSIOTCS Ha Ooyiee oOlIue/ 4acTHbIE TOHSTHS, YTO MOMOTaeT
cucTeMaM JenaTh Oonee oburue u Ooee TOYHbIE YaCTHBIC BBIBOABI, OJHAKO, MPHHOCHT TOJb3Y
TOJBKO B 3adadax, rae He Tpedyercs yCTOHYMBOCTD OTHOCUTENBHO (POPMYJIHPOBOK
NPEJIOKEHHS/KOMaH/TIOpSAAKA  CJIOB/CTWIIAL  BbICKa3blBaHWs.  JloCTaTOYHO — HeOOJbIIOE
KOJIMYECTBO CJIOB SI3bIKA MOMAAAET B CTPYKTYPHUPOBAHHYIO OHTOJIOTHIO.

[0008] Apromatuueckuii nepeBoa. Mcrnosabp3yroTcst OTKPBIThIE CUCTEMBI IEPEBO/IA C A3bIKA HA
s3pIk (Google Translate). JlaHHBIE MEpPEeBOASTCS HA HECKOJIBKO TOMYJISIPHBIX SI3BIKOB, 3aTEM
NPOMCXOAUT OOpaTHBIA MEepPeBOA Ha MCXOAHBIA s3bIK. Ilomxoxm, maromuii Hambosee TMOHOE
nepedpazupoBaHUe UCXOIHBIX JAHHBIX, OTHAKO AOCTATOUYHO YaCTO MEHSIOLIHI CMBICI HCXOHBIX
BBICKA3bIBAHHMH HACTOJIbKO J1JIEKO, YTO YBEIMUHBAET 3aIIYMJIEHHOCTb HCXOIHBIX JaHHBIX.
[0009] Takum 00pa3oM, CyIIECTBEHHBIM HEIOCTATKOM U3BECTHBIX ITOAXOOB SIBISIETCS
OTCYTCTBHE BO3MOKHOCTH JIOTIOJIHEHHSI/ KOPPEKTUPOBKH 00YHarOIINX BEIOOPOK C COXPaHEHHEM
PENEBAHTHOCTH JJAHHBIX MO OTHOIIEHHIO K BXOJHON MH(OpMALNK, IS LeNeil HCKITFOYeHUs

MOTEPH CMBICJIOBOM COCTABJIAIOIIEH TEKCTA.
CYIMHOCTDH U30BPETEHUA

[0010] PemeHnem cyIecTByOIIeH TEXHUUECKOH MpoOieMbl B JAHHOW 00J1aCTH TEXHUKH
SIBJISIETCS CO3JJaHUE CUCTEMbI ayTMEHTALUH TaHHBIX HA OCHOBAHUU aHAJIN3a PacIpeaesIeHus
JAaHHBIX C TOMOIIBIO (POPMHUPOBAHHS TJIOOATBHOTO TEKCTOBOTO MHAEKCA, TOTIOIHIEMOTO U3
OTKPBITBIX HICTOYHUKOB JaHHBIX.

[0011] TexHUYeCKUl pe3ybTaT 3aKIII0UaeTCs B o0ecneueHnH noadopa TEKCTOBBIX TaHHBIX
IUTS ayTMEHTAIH O0yYaroIiei BHIOOPKH HA OCHOBAHUH XaPAKTEPUCTHK TEKCTa BXOIHOMN
o0yyaroreii BHIOOPKH.

[0012] 3asBIEHHBIN pPe3yJbTaT JOCTUTAETCS C TOMOIIBIO CUCTEMbI ayTMEHTALIUU

oOy4aroreii BBIOOPKH ISl ITOPUTMOB MALIMHHOTO 00yUYEHHsI, KOTOPAast CONEPIKUT:
10 MEHBIIEN MepPE OJUH MPOLIECCOP;

110 MEHbIIeH MEpPE OAHO CPEACTBO MaMATH,



MOAYJIb 00paOOTKH BXOAHBIX JAHHBIX, BHITIOJHEHHBIN C BO3MOKHOCTBIO
MOJIy4EHUS TEKCTOBBIX JAHHBIX, (POPMHUPYIOLINX HCXOAHYIO O0YHarOIy0 BEIOOPKY;

HOpMAJIM3alui0 JaHHBIX, ITPU KOTOpOfI BBITIOJIHACTCA Pa3ACJICHUEC TEKCTA Ha MPEATIOXKCHUSA

H O4YUCTKA TEKCTAa OT CHMBOJIOB,

MOJYJIb BEKTOPHU3ALIMH JAHHBIX, BBIMOJHEHHBIH C BO3MOKHOCTBIO MPe0Opa30BaHUs B BEKTOPHYIO
(opMy HOPMAaJHM30BAHHBIX TMPENJIONKEHUH, MPU 3TOM B XOIE YIMOMSHYTOrO MpeoOpa3oBaHMs

OCYILICCTBIIACTCSA

pa36HeHHe KaXXOO0ro IMOJYUYEHHOI'O MNpEMJIOKCHHUA Ha MUHHUMAJIbHO 3HAYHMMBIC YacCTH,

NpeACTaBISIOI e COOOH CI0BA U 3HAKU MPETUHAHMS,
TOKEHHU3ALUsl YIIOMSIHYTbIX MUHUMAJIbHO 3HAYUMBIX 4acTel,
(dopMHIpOBaHNE BEKTOPHBIX MPEACTABICHUN ISl KAJKAOTO TOKEHA;, U

(dbopMUpPOBaHHE YCPEAHEHHOTO BEKTOPHOIO MPEACTABIEHUS  HOPMAJU30BAHHOIO

MIPENJIOKECHHUS,

MOAYJIb 0OOTaleHNsT TEKCTOBBIX TAHHBIX, CONep KAl HAOOp TEKCTOBBIX JAaHHBIX COOMPAEMBIX
U3 OTKPBITBIX UCTOYHHMKOB M METAAAHHBIC, JUIsl UX BEKTOPU3ALMU U MOCTPOEHHUsI MOUCKOBOIO

HUHIEKCA,

MOAyJiIb TEKCTOBOI'O HHACKCA, BBIMIOJIHEHHBIA € BO3MOKHOCTBIO (l)OpMI/IpOBaHI/IH TEKCTOBOI'O

WHACKCA MO BEKTOPHBIM IMIPEACTABIICHUAM TEKCTOBBIX JaHHBIX,

MOZYJIb ayrMEHTAUUU OO0y4Yaroieil BhIOOPKH, BBITIOJHEHHBIH C BO3MOXKHOCTBIO OTIOJHEHHMS
W/WITH KOPPEKTHPOBKH HMCXOIHON TEKCTOBOW BBIOOPKHM HAa OCHOBAHHH IMOAOOpA pEeBAHTHBIX
BEKTOPHBIX MPEACTABICHHI TOKEHOB B MOJyJie OOOralleHUs] TeKCTOBBIX JaHHBIX C IMOMOLIBIO

OTpenesIeHus] Mepbl OJIM30CTH TOKEHOB B BEKTOPHOM MPOCTPAHCTBE.

[0013] B 0aHOM M3 4aCTHBIX IPUMEPOB peaTU3aLUN CUCTEMBI MOJYJIb BEKTOPU3ALMU JaHHBIX
dbopmMHpyeT yCpEeOTHEHHOE BEKTOPHOE NPEACTABICHNE TEKCTA.

[0014] B ngpyrom 4dacTHOM mnpumepe peaau3aludyd CHUCTEMBI Pa3sMEPHOCTb YCPEIHEHHOIO
BEKTOPHOTI'O NIPECTaBJICHNs paBHa 768:1.

[0015] B npyrom yacTHOM npumepe peanu3aliui CHCTEMbI METAaHHbIE BKJIFOUAIOT B Ce0s 110
MEHbIIIeH Mepe OTHO U3: CChIJIKA HCTOYHUK B I100aIbHON ceTn MIHTepHeT, 1aTa HCTOYHHKA, SKaH,

Jata CO3JaHusl, JAaHHBIC aBTOPa, PyOpHKa, TEMAaTHKa, KOJIMYECTBO CJIOB B UCTOYHUKE.



[0016] B npyrom 4acTHOM ImpuMepe peann3aiui CUCTEMbI Mepa OJIM30CTH TOKEHOB M TEKCTOB
B IIPOCTPAHCTBE MPEACTABIISIET COO0N KOCUHYCHYIO Mepy OJIN30CTH.

[0017] B ppyrom uacTHOM mpumepe peanu3alud CUCTEMbl B BEKTOPHOM IPOCTPAaHCTBE
KaX/AbIH TOKEH UMEET YHUKAJIbHbIE KOOPANHATBHI.

[0018] B npyrom wacTHOM mpuMepe peanu3alud CUCTEeMbl HAa OCHOBAHUU KOOpPAMHAT
ONPEAEIAIOTC MUHUMAJIbHbIE U MAaKCUMaJbHbIE TPAHUYHBIE 3HAYEHUS MPOCTPAHCTBA TEKCTOB
UCXOIHOM 00y4aroIiei BHIOOPKH.

[0019] B npyrom dYacTHOM mNpuMepe pealu3alud CUCTEMbl ayrMEHTAlHsi OOydYarolieit
BBIOOPKH OCYLIECTBISIETCS C TOMOIIBIO JOOABIIEHHS HOBBIX TEKCTOB, HMEIOLIMX KOOPIUHATHI, HE
BBIXOJSIIIHE 32 TPeeibl T[PAHUYHBIX 3HAYSHUH.

[0020] B npyrom wacTHOM npuMepe peanu3alud CUCTEMBbI JONOJHEHHE HCXOOHOU
oOy4aroreii BBIOOPKH OCYIIECTBIIIETCS 1O 3aJaHHOTO TOJIb30BATEIEM KOJMYECTBA CIIOB.

[0021] B npyrom "acTHOM mpumepe peanu3alyy CUCTEMBbI OCYIIECTBISECTCS UTEPATUBHBIN
MOUCK OJIKAMIINX TEKCTOB B BEKTOPHOM MPOCTPAHCTBE IS KAXKIOTO TEKCTa U3 MPENJIOKESHUN
UCXOIHOHN BBIOOPKH.

[0022] B npyrom bacTHOM mpuMmepe peaiu3aliy CHUCTEMbl YHUKAJIbHOCTh MOAOHPAEMBIX
TEKCTOB OIPEIEINAeTCs HA OCHOBAHUH METAJaHHBIX, XPAHUMBIX B MOATYJI€ 000TaIeHUs TEKCTOBBIX
TAHHBIX.

[0023] 3asBIEHHOE pELIeHHE TakKe OCYIIECTBJSETCS C TOMOUIBI0 KOMIIBIOTEPHO-
peanusyemMoro cmocoda ayrMeHTanuu oOydarolieid BbIOOPKHM Ui aJrOPUTMOB MAIIMHHOTO
00y4eHMsI, IPU HTOM CIIOCOO BBIMOJIHAETCS C IOMOLIBIO IO MEHbINEI Mepe OTHOTO MpOoLeccopa u
COJZIEPIKUT STallbl, HA KOTOPBIX:

MOJIY4aOT TEKCTOBBIE TAHHBIE CXOIHON 00y4aro1eil BHIOOPKH;

BBITIOJIHAKOT HOPMaJIMU3allui0 HOaHHBIX, IIpU KOTOpOfI BBITIOJHACTCA Pa3ACICHUE TEKCTAa Ha

MPEANIOKEHNA U OUUCTKA TEKCTa OT CUMBOJIOB,

BBITIOJIHAKOT BEKTOPHU3ALIUK0 HOPMAJIM30BAHHBIX HpeI[J'IO)KeHI/II\/'I, IpU 5TOM B XOA€ YIIOMAHYTOI'O

npeobpa3oBaHus OCYIIECTBIISETCS:

pa36I/IeHI/Ie KaXXA0ro MOJYYEHHOro MpeaIOKCHUA Ha MHUHHUMAJBbHO 3HAYUMBIE YaCTH,

npeAcTaBisromue co00i CI0Ba M 3HAKH MPETTMHAHNS (TOKEHU3ALHsA);

(bopMUpOBaHUE BEKTOPHBIX MPEICTABICHUN IS KAXKIOr0 HOPMAJIM30BAHHOTO TEKCTA Ha

OCHOBAHUH BXOJALINX B HETO TOKEHOB (3HAYMMBIX YacTel),



(OpPMHUPYIOT TEKCTOBBII HHIEKC 110 BEKTOPHBIM MPEICTABICHUSM TEKCTOBBIX JAHHBIX, IIPU 3TOM
TEKCTOBBIM MHAEKC (POpMUpYETCs U3 BEKTOPHOTO NMPOCTPAHCTBA, (HOPMUPYEMOIO M3 TEKCTOB,

PaCoJIOKEHHBIX B OTKPBIThIX UCTOYHUKAX, U MCTAJaHHBIX,

OCYLIECTBIILIIOT AaYTIMEHTALUIO HCXOIHOM o6yqafomeﬁ BbI60pKI/I C IIOMOIIBIO non6opa
PEICBAHTHBIX BEKTOPHBIX HpeZ[CTaBJ'IeHI/Iﬁ TEKCTOB Ha OCHOBAaHHUU OIIPEACICHUA MEPDI OnM30CTH

B BCKTOPHOM IIPOCTPAHCTBE HA OCHOBAHUU ITOUCKOBOI'O MHACKCA.

[0024] B ogHOM M3 YaCTHBIX NPUMEPOB OCYINECTBICHHS CHocoda MPU BEKTOPH3ALUH
TEKCTOBBIX JTAHHBIX (POPMUPYETCS yCPETHEHHOE BEKTOPHOE MPENCTABIEHHE TEKCTA.

[0025] B nmpyrom 4acTHOM mpuMepe OCYIIECTBJIEHHs CIIoco0a pa3MEPHOCTh YCPEIHEHHOTO
BEKTOPHOTI'O NPENICTABICHUs paBHa 768:1.

[0026] B npyrom 4acTHOM npuMepe OCYLIECTBICHHS CIIOCO0a METaJaHHbIE BKIIFOUAIOT B Ce0sI
10 MEHbLIEH Mepe OTHO M3. CChbUIKA MCTOYHUK B INIOOANbHON cetn MHTEpHeT, 1aTa MCTOUHUKA,
JKaHp, AaTa CO3JaHMs, JaHHbIE aBTOPa, pyOpHKa, TEMAaTHKA, KOJMYECTBO CJIOB B UCTOYHHKE.
[0027] B npyroMm WacTHOM mpuMepe OCYIIECTBJIEHHS crocoba mepa OJM30CTH TOKEHOB H
TEKCTOB B POCTPAHCTBE MPENCTABIIACT COOOH KOCHHYCHYIO Mepy OJM30CTH.

[0028] B npyrom gacTHOM mpumepe OCYLIECTBIEHHs CITOco0a B BEKTOPHOM NPOCTPAHCTBE
KaX/1blil TOKEH UMEET YHUKAJIbHbIE KOOPAUHATHI.

[0029] B npyrom uacTHOM mpumepe OCYIIECTBIIEHHs CIoco0a Ha OCHOBAaHMHM KOOPAMHAT
ONPENENSAOTC MUHUMAJIbHBIE U MAaKCUMAaJIbHbIE NPAHUYHBIE 3HAYEHUS] MPOCTPAHCTBA TEKCTOB
UCXOAHOM o0y4arommei BHIOOPKH.

[0030] B npyrom uHacTHOM mNpuMmepe OCYINECTBJIEHHs CHocoda ayrMeHTauus oOydaroriein
BBIOOPKH OCYLIECTBISIETCS C TOMOIIBIO JOOABIIEHHS HOBBIX TEKCTOB, HMEIOLIMX KOOPAUHATHI, HE
BBIXOJSLIME 32 MIPEAEIIbl TPAHUYHBIX 3HAUEHUM.

[0031] B npyrom 4acTHOM mpumepe OCYINECTBIEHHs CIOco0a TOMONHEHUEe HCXOIHOM
o0y4aroreii BBIOOPKH OCYIIECTBIIIETCS IO 3aJaHHOTO MOJIb30BATENIEM KOJIHMYECTBA CJIOB.

[0032] B gpyroM 4YacTHOM mpuMepe OCYLIECTBIEHHS Crocoda  OCYINECTBIISIETCS
UTEPATHUBHBIN MOUCK OMMKANIINX TEKCTOB B BEKTOPHOM NPOCTPAHCTBE U KAKIOTO TEKCTa M3
NPEATIOKEHUH NCXOTHON BBIOOPKH.

[0033] B npyrom "acTHOM mpuMepe OCYINECTBIICHUS CIOc00a YHUKAIBHOCTD MONOHPAEMBIX

TEKCTOB OINPENEIISAETCS] HA OCHOBAHUU METAIaHHBIX.
KPATKOE OITMCAHME YEPTEKEH

[0034] Qur. | mmrocTpupyeT NpuMep 3asiBJIEHHON CUCTEMBL

[0035] @ur. 2 UUTICTPUPYET OJIOK-CXEMY 3asBJIEHHOTO Crocoda.
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[0036] @wr. 3 wurocTpupyeT 00Ul BUA BEIMUCIUTELHOTO YCTPONCTBA.
OCYHECTBJIEHUE U30BPETEHUA

[0037] 3asiBJIEHHOE PEIleHNe OCYIIEeCTBIISIETCS C IOMOLIBI0 KOMITbIOTepHOM cuctemsl (100),
npeAcTaBeHHOM Ha Pur. 1, KOTopas MOXKET BBIMOJHATHCS Ha 0a3e KOMIBIOTEPHOT'O YCTPOWCTBA,
HarpuMep, NepPCOHANBHOrO KOMIIBIOTEPA, cepBepa u T.11. CucremMa ayrMeHTaluH 00y4aronux
BBIOOPOK BKJIFOYAET B Ce0s1 OCHOBHBIE (DYHKIIMOHAJIbHBIE SJIEMEHTBI, TAKHE KaK. MOJYJIb
00paboTku BxoaHbIX naHHbIX (101), monyns BekTopu3zamnmu (102), Moayas oOOrameHus JaHHbIX
(103), momyne TekcToBoro uuaekca (104) u monynp ayrmentarmu (105).

[0038] Monynb 06paboTku BXxonHbIxX naHHbIX (101) BKiouaeT B cedst mpenoOpadoTky
TEKCTOB TMOJIb30BATEJISI, IEPEAABAEMBIX B CUCTEMY ayrMeHTaunu. Takxke, Moayib (101)
OCYILIECTBISIET UX YUCTKY H MpeoOpa3oBaHue B oO1Iee MpOCTPAHCTBO YUCIEHHBIX TPU3HAKOB.
[0039] BxonHbie TEKCTOBBIE JaHHBIE Pa3ACISIOTCS Ha Npenioskennsi. CylmecTBYOINe
OTKPBITBIE TEXHOJIOTMH TIO3BOJISIIOT MTPOBECTH AAHHYIO OMEPALHIO JUIsl PYCCKOTO si3bIKa Oe3
TOTMOJTHUTEBHON pa3paboTku. BxonHoit opMaT TeKCTOBOI BBIOOPKH, KaK MPABHIIO,
npeacTaBisieT coOol .txt. JleneHne moay4eHHOro TeKCTa Ha MPEASIOKEHHS OCYIIECTBIISIETCS C
MIOMOIIBIO OTKPBITBIX OMOHOTEK Ha si3bIke python3 (Hanmpumep,

https://pypi.org/project/rusenttokenize/ ). Takske ¢ momorubto MoayJst (101) BeimonHseTCS

JeJIeHNe NPEAJIOKEHIH BXOJHOH BBIOOPKH Ha TOKEHBI € IIOMOLIBIO pa30HeHns NPeaJIOsKEHUH 1O
npoOenaM M OTAENICHHs] OT HUX 3HAKOB MPEHHAHMUS.
[0040] Ha Bbxone mMoayns 00pabotku BXoaHbIX nanHbIX (101) popmupyercs cniucok

MPEeAJIOKCHUA U TOKEHOB B HUX.

ITpumep:

“Bcee moau cmeptHbl. Cokpar — yenosek. Crnenosarenbho, Cokpar cmepren.” =

[“Bce monu cmeptHbl.”, “Cokpar — uvenosek.”, “CnenoBatenpHo, Cokpat cMmepTeH.” |
[0041] Hanee moxyib (101) ocyIecTBasieT OUUCTKY TEKCTOB OT CHEICUMBOJIOB. Tak kak

111 BEKTOPHOTO MPOCTPAHCTBA HEOOXOAMMO MPENCTABIISATh TEKCT KaK TOYKY B MHOTOMEPHOM
NPOCTPAHCTBE MPU3HAKOB CJIOB (BEKTOPHBIX MPEACTABICHHI ), TO CIIELICUMBOJIBL, HE
oTHocALIHecs K OykBam, mudpaM 1 3HAKaMH MPEMUHAHKS CITIOCOOHBI BHECTH B 3TOT BEKTOP LIYM
¥ CMECTUTD MOJIOXKEHHE TEKCTa B POCTPAHCTBE MPU3HAKOB OTHOCHTENBHO APYTUX, YTO
KPUTHUYHO JUISI UTOTOBOTO KadecTBa NoAO0pa U KOPPEKTUPOBKU TEKCTOBOW BBIOOPKH B XOJI€
ayrMEHTAlHH.

[0042] C nomoupro 06paboTku BxonHoH nHpopmaunu moayneM (101) mpoucxonut
(bunbTparus BXOIALINX MPENIOKEHUH OT CIIELICUMBOJIOB, HE BXOISIINX B CIIMCOK

KUPWJUINYECKUX U JJATUHCKUX OYKB, YHUCEN M CUMBOJIOB CO CTaHAApTHON 105-KIaBUIIHON
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KJIaBUATYPbI. Taxkast ounCcTKa MO3BOJISIET OUHUCTUTh TEKCT OT LIYMOB, KOTOPbIC BHECYT
HCHU3BCCTHBIC YHHBepcaHbHOﬁ MOACIIN PEAKUE CUMBOJIbI, U CACJIATH MMOJIYYCHHBIC BEKTOpA Oouee

TOYHBIMMU. q)I/IJ'IpraLII/ISI MNPOUCXOAUT MPU MMOMOIIHU PETYIAPHBIX BpraH(eHHﬁ.
ITpumep:
«® Mama wmbi1a pamy. &)» — «Mama MbL1a pamy.»

Ha Bexone pabotbl moxyist (101) monmyuaercss CIHMCOK MpeUIOKEHUI BXOAHOH oOywarornei

BbI60pKPI, OYHIICHHBIX OT CIICLICUMBOJIOB.

[0043] Monyns Bekropusauuu (102) npencrasisier cOO0H OIHY WM HECKOJIBKO MOZAEIEH
MaIIUHHOTO 0Oy4eHus sl MpeoOpa3oBaHus TEKCTOBOW MH(OPMALIUU B BEKTOPHYIO (hopMy —
smOenuHr. BekTopusanuy nmoajiekaT OUUIIeHHbIE PEATIOKEHHUS TEKCTA, TIOJTYYESHHBIE C
oMot MoayJsi (101). MoryT npuMeHsSIThCSl MOAETH MAIIMHHOTO O0y4YeHUsl, OCHOBAHHBIE HA
MOCJIOBHOMN BEKTOPU3ALIMU WM MTOJIYY€HUH BEKTOPA BCErO KOHTEKCTA MPEAJIOKEHUS LETUKOM.
[0044] B monyne Bexropuzaumu (102) npeAnodTUTENbHO MPUMEHSTh MOJIETH MAIIHHHOTO
oOy4eHus1, HanpuMep, ucKyccTBeHHble HelipoHHble ceTH (MHC), koTopble criocoOHBI fenaTh
reHepaIM3UPOBAHHBIA BBIBO O MUpPE, OOYUEeHHbIE Ha OOJIBIIOM 00BeME 3aKPBITHIX JAHHBIX
(TEeKCTBI Ha JECSITKH MUJUTHAPAOB CJIOB — OOBIYHO KOPIyCa HOBOCTEH, OJIOTOB, INTEPATYpPhI, B
TOM YHCJIE TEXHUYECKOH, OTKPBITBIX SHLUKJIONEANH), 11 00pabOTKU M aHAJIN3a CBOWCTB HOBBIX
tekcToB. Takue monenu, kak BERT, ELMo, ULMFit, XLNet, RoBerta u npyrue, yxe ycreuHo
NPUMEHSFOTCS ISl PYCCKOTO s3bIKa B 331a4aX 00pabOTKU MasbIX JaHHBIX. C IOMOIIBIO
HCTIOJIb30BaHUs OJJTHOTO UJI HECKOJIBbKUX M3 BBILIEYKa3aHHBIX pereHuit moaysiem (102) moxer
OCYLIECTBISThCS (POPMUPOBAHKE BEKTOPHBIX MPEICTABJICHHI TEKCTOB U MPENJIOKESHUN B
(>mOennuHrH). OMOEAIUHTHY, MOTyYeHHbIE HA OCHOBAHUN YHUBEPCAIBHON MOJIEIH,
oOnanaroineii reHepaTu30BaHHBIMY 3HAHUSIMHI O BAPHATUBHOCTH TEKCTOB, MO3BOJISIFOT OLIEHUTD
UX TIOJIO’KEHHE B MHOTOMEPHOM MPOCTPAHCTBE CBOMCTB TEKCTOB BOOOIIE, U IOTIOJHUTD BBIOOPKY
TEKCTaMH, IO CBOUM YHCJIEHHBIM MPU3HAKAM TTOXOKHUX HA HCXOIHBIE TEKCTHI 00yUaroen
BBIOOPKH BBIOOPKH MOJIb30BATEJIS.

[0045] B xauecTtBe nmpumepa MOXKHO paccMOTpeTh npuMmenenue monenu BERT nns

pycckoro si3bika (http://docs.deeppavlov.ai/en/master/features/pretrained_vectors.html). Moznens

BBICTYIIAET B KAYECTBE NCTOUYHHKA MOJTYYECHHUS SMOESIIMHIOB NpeiIoxKeHns. Moy b
BekTopu3anyu (102) Ha ocHOBaHUH MONy4eHHbIX OT MoayJs (101) HOpMaTM30BaHHBIX
TEKCTOBBIX JIAHHBIX BXOIHON 00y4aro1eil BHIOOPKH OCYINECTBIIIET pa30ueHNe KaXKI0ro

NPEANIONKECHNA HA MUHUMAJIbHO 3HAYUMbBIC YaCTU — TOKCHDbI (C.]'IOBa, 3HaKHu HpeHI/IHaHI/Iﬂ).



[0046] Tokenmsanusi (pa3aesieHue TeKCTa Ha TOKEHbI) IIPOUCXOIUT C TIOMOIIBIO OTKPBITON
TexHojioruy, noxxonsuen st moagenu BERT, nanpumep, BertTokenizer (cm.

https://pypi.org/project/pytorch-pretrained-bert/). ITo ntoram Tokennzauuu popmupyercs

CIHCOK CTPOK, COOTBETCTBYIOLIMX TOKEHAM MpeAoxkKeHus. J{J1s Kakaoro TOkeHa ¢ OMOIIBIO
moxyJist Bekropusauuu (102) nepenaercst sMOeIAMHT, KOTOPbIi OepeTcst u3 mocienHero - 11oro
cnost mopenu BERT. DmOennunr umeer pasmeprocts 768 Ha 1. [Iist KasKA0Oro mpeasioxKeHust
(bOopMHUPYETCsT COOTBETCTBYIOLINI SMOEIIMHT 3aJaHHON pa3MepHOCTH (B JaHHOM pPElIeHHU
UCTIOJIB3YeTCsl pa3MEPHOCTD BekTopa | Ha 768) ¢ moMoIIbiO HelipoceTeBoi Moaenu. B
YaCTHOCTH, JAHHBIH HYMOEATUHT MOXKET (POPMHUPOBATHCS C MOMOLIBIO ONEPALH YCPETHEHHSI
TOKEHOB.
[0047] Monyne oboramenus nanHbix (103) npencrasnser coboi 6a3y TaHHBIX C TEKCTAaMH
U3 OTKPBITBIX HCTOYHHUKOB IAHHBIX, HATIPUMED, BEO-PECYPCOB C Pa3IMYHBIMU BApHAHTAMH
TEKCTOB, JIUTepaTypsl U T.I.. Moaynb (103) conepkuT TeKCTbl cyMMapHbIM o0beMoM 10 mipa
CJIOB, TIPH 3TOM BBINIOJIHEH C BO3MOJKHOCTBIO TIOCTOSIHHOTO HAIOJHEHUS, YTO 00eCreunBaeT
OOJNBLIYI0 BAPUATHBHOCTh KOHTEKCTOB MaTe€pHaja Ha PyCCKOM SI3bIKE, C YU€TOM Pa3JIMYHbIX
CTUJIEH, )KaHPOB U TUTIOB MaTE€PHAJIOB.
[0048] Hndopmanus, copeprkaras B Moayie odoramenus (103) ciryXuT HCXOIHBIM
MaTepHajIoM, KOPIyCOM TEKCTOB JJIsl CO3[aHMUs MOJHOLIEHHOTO MHAEKCA HATYPaJIbHBIX TEKCTOB,
MaTepHuajJaMyu KOTOpOro OyZeT AOMONHAThCS NepeaaBaeMast Bbioopka. [JoMruMo caMux TEKCTOB,
B Moayie (103) XpaHATCs JOCTYIHBIE METalaHHBIE O TEKCTE, TAKHE KaK:

— MHpenruduxarop (ID);

— Mudopmanus 06 nCTOUHMKE, apec ero MeCTOHaxokneHus B cetu Mureprer (url, ip-

aapec U T.1I.)

— Jlata noGaBiieHUs] B XpaHUJIHIIIE,

—  XKanp;

— Jlara HamucaHus,

—  ©®MHO asropa;

— PyOpuka, Temaruka,;

— Konunuectso cnos.
[0049] Monynb TekcToBoro uanekca (104) obecnieunBaet GopMUPOBAHUE UEPAPXHTIECKOTO
MHJeKca Ha 0a3e MpenBapUTeIbHO BEKTOPHU30BaHHbIX TeKCTOB 13 Moayss (103). Bekropuzauus
TEKCTOBBIX JaHHBIX B MoznyJie (103) ocymecTBisieTcst ¢ TOMOLIBI0 MoayJIst Bekropusanuu (102).
ITocTpoenne nHACKCA TPOU3BOAUTCS MTPU MOMOIIN OUOIMOTEKH

(https://pypi.org/project/nmslib/).




[0050] Jannast Oubnoreka UMeeT MeTOAbl MHASKCUPOBAHMS, MAKCUMAJIBHO TOAXOISIINE
IUTSL TIOCTPOCHMS MHAEKCA Ha SMOEIIUHTaX . MOKHO IMOCTPOUTh UePAPXUUECKUIA UHACKC,
NMOAOHMPAOIINE MAKCHMAJIBHO TIOXOKHE TeKCT Ha OCHOBAaHUU KOCHHYCHOMN Mepbl. JlaHHas Mmepa
OJIU30CTH SIBJIIETCS TOMYJISIPHON METPUKOM, UCTIONB3YyEeMOM JJIs TTOJTyYEeHUS SI3bIKOBBIX OOBEKTOB
(cyoB, MpenyosKeHNH, TEKCTOB), MAaKCUMAaJIbHO CXOXKHUX 10 CBOUM CBOMCTBaM, 3aKOUPOBAHHBIM
B SMOeIHTax.

[0051] KocunycHast Mepa O1M30CTH OTPEAENeTCs C TOMOIIBIO CKAJIIPHOTO MPOU3BEIEHUS

W HOPMbI MCXKAY ABYMS BEKTOPaMU:

Similarity(AB) = Cos(8) = — 5
imilari =Cos(0) = ————
Y TAT=NB I
[0052] IMlupokass NpPUMEHUMOCTb KOCHHYCHOM Mepbl, B YaCTHOCTH, B 3ajadax

WH(POPMAIIMOHHOTO TOMCKA, MAIIMHHOTO OOydeHus W OOpalOTKM TekcTa OOyCIIOBJIEHa ee
3¢ (EeKTUBHOCTBIO B KQUECTBE OLIGHOYHON MEpBI JUIs Pa3pe’KeHHBIX BEKTOPOB/3MOEITUHIOB, TaK
KaK HEOOXOIMMO YYMTHIBATh TOJIbKO HEHYJIEBble 3HAYEHHs] 3MOENIMHIOB (@ TaKUX HYJEBbIX
3HAYEHUH B TEKCTOBBIX AMOEANHIax OBIBAET JOCTATOYHO, TAK KaK 3TO O3HAYAET, YTO KaKOHU-TO
NPU3HAK B TEKCTE OTCYTCTBYET).

[0053] KocunycHas Mepa sSIBJISIETCS JINIIb YACTHBIM IIPUMEPOM CIIocoOa HHAEKCUPOBAHMS, OH
MOXeT ObITh JMOObIM. B aHHOM cilydae yMECTHO HCIOJB30BaTh HMEPAPXUYECKUN HHIEKC IO
NPUYHUHE TOTO, YTO OH JJOCTATOYHO KOMIIAKTEH U MPHU 3TOM OOecrednBaeT ObICTpOe MONyUeHHe
Onmmxaimux o0bekToB Mo SMOeanunraMm. IloTeHIMaNIbHO BO3MOXKHO HCIIONB30BATH U JIFOOBIE
ApPYyTrHe METOAbI MOCTPOSHUS] MHIIEKCa Ha KOCUHYCHOI Mepe (sparse cosine similarity indexing),
HO U3-3a HEMaJIOH pa3MepHOCTH AMOeATUHTOB (OOBIMHO OHM BKJIFOYAIOT MOCIIEI0BATEIbHOCTH OT
300 mo 2000 yucen, B 3asBJIEHHOM pelIeHHH — 708), MepapXU4ecKue METOIbI OCYIIECTBIISIOT
HauboJiee OBICTPBIN MOUCK CaMOTO OJIM3KOro 0OBEKTa B MHIEKCE K 00BEKTY 3ampoca.

[0054] B pamkax skcnepumMeHTa ObUT COOpaH TECTOBBIM MHAEKC, MOcTpoeHHb Ha 100 000
CJy4alHBIX TPEIUIOKEHUH M3 pycckod Bukurienuu U BeO-kopmyca Common Crawl (Gmorwy,
HOBOCTH, pekiiama). bputi coOpaHbl 3arojIOBKM HOBOCTEH M MOMYJISIPHBIX 3aMUcel B Oiorax u K
HUM MOJ00paHbl MAKCUMAIIBHO TIOXOKHE TIPEJIOKEHHST M3 TECTOBOTO MHAEKCA: Ha MPUBEIEHHBIX
HIDKE TPUMEPaX MOJKHO HaOJIIOJaTh, KaK B TOJOOPAHHBIX MPEAJIOKEHHIX COXPAHSAETCS TEMATHKA,
SMOLIMOHAJIbHAS OKPACKa MPENJIOKEHUH, CTUJIb U JIEKCUYECKHE TIPU3HAKH.

[0055] JUIsi IOJTHOTO WHJEKCAa CO3JaeTcss MHISKC HA JaHHBIX M3 OTKPBITOro BeO-KopIyca
Omnia Russica o6pemoM 33 MiIpZ CIIOB Ha PYCCKOM sI3bIKe (COOpaH aBTOPOM JaHHOM 3asiBKH)
https://omnia-russica.github.io/.

[0056] Monyne ayrmeHtannu BbiOopku (105) mpencrasisier coOoit Habop moxeneit s

OTIpeIeNIEHHs ITOJHOTHI BBIOOPKH, NoTydueHHON MoaysieM (101). lns nocnenyromeii ayrMeHTaum

9



UCXOMHON oOyuaromieil BeIOOpkH Monysb (105) moxkeT (pyHKUMOHHMpPOBATH B JIBYX PEKHUMAx
paboTshL:

1) Co3nanne CKOPPEKTHPOBAHHON H/WIIN TOTIOJIHEHHON BBIOOPKH,

2) JlonosHeHue BBIOOPKHU 10 TPpeOyeMOro KOJIMYeCcTBa CJIOB.
[0057] VBenudyenue BbIOOpKH 10 TpedyemMoro oObeMa OCYIIECTBISIETCS Ha OCHOBaHHU
HOJIb30BATEIbCKOTO BBOJA, KOTOPBIN YKa3bIBAET »KeJaeMblii 0ObeM BBIOOPKH B CJIOBaX, 4TO
MO3BOJISIET JOCTUYb MAKCUMAJIBHO TOCTHXKUMOE Ha JAHHOM MHJEKCe 3HaYeHUe, HallpuMep, eciu
MOJIb30BaTENb XOUeT | MIIPJ CIOB, & €CTh TOJbKO 20 MUJIJTMOHOB, BbIaeTCsi 20 MUJIJIMOHOB.
[0057] Ha @wr. 2 npexncraBieHa OJIOK-CXeMa BBIMOJHEHUs Crocoda ayrMeHTAluH
oOyuaromeii BeiOOpku (200). Ha mepsom stame (201) mosp3oBarenb 3arpykaeT B CHUCTEMY
HCXOIHYIO TEKCTOBYIO BBIOOpKY, KoTOpas odpadateiBaercs monyseMm (101) u B mocienyromem
npeoOpa3oBbIBAETCS B BEKTOpPHOE npencTasneHue (202).
[0058] B cay4ae KOppeKTHPOBKU BHIOOPKU MPOUCXOIHT CICAYIOMIAs OTePAIHs:
[To moOJy4eHHBIM BEKTOpaM BXOAHOH BBIOOPKM (TEKCTHI, MOJYYEHHBbIE OT MOJb30BATENS AJIS
ayrMEHTAINN) BBIYUCISIIOTCS SKCTPEMAIIbHBIC 3HAUSHHS [0 KaXKI0H MepeMeHHON SMOEIIHIOB —
MHHHMYM M MakCHUMyM, IO Kaxnoh u3 768 mepemeHHbIX B sMmOennunre. IlomyueHHble 768
MHHMMYMOM M MaKCUMYMOB OOpa3yrOT THIIEPIIPOCTPAHCTBO B MPOCTPAHCTBE MPU3HAKOB MOJENN
ayrMeHTaluy, mpumMeHseMoi moayiem (105).
[0059] U3 chopmupoBanHOro mepapxudeckoro uHuexca (203) u3BiekarOTCs BCE TEKCTHI,
SMOEIIMHIY KOTOPBIX IONAJal0T B YIOMSHYTOE TMIIEPIPOCTAHCTBO, T.€. OSMOENAMHIH,
YIOBJIETBOPSIIOIIME YCJIOBUSIM MHHMMyMa M MAakCUMyMa IO KaXXIOil NepeMEeHHOH B
KOOPAMHATHOM mpocTpaHcTBe. CHHCOK IMOJOOHBIX HPUMEPOB MPEMJIOKEHUI BBIBOJUTCS B
TEKCTOBOM Buze. AyrMmeHTauus BbiOOpkU (204) B 4acTH yay4ineHus: (KOPPEKTUPOBKA) BHIOOPKH
OOCTHraeTcss 3a cueT oOOoramieHuss €€ HOBBIMH TNPUMEpPaMH, KOTOpPbIE HE BBIACISIFOTCS
SKCTPEMAIbHBIMUA 3HAYEHHUSMH, TPU 3TOM TMO3BOJSIIOT TMOJNYYUTh OoJiee TOYHOE NMOHUMAaHHE
pacrpeneneHnsi MHTEPECYIOINX MOJIb30BATENs SBJICHUH, HAPUMEpP, HA OCHOBAHUU COBIMAJACHUIN
TEMAaTUKH TEKCTOB, YaCTOThI YIIOMUHAHHS TEPMUHOB B BEKTOPHOM MPOCTPAHCTBE H T.II.
[0060] AyrmenTanust BBIOOpKHU (204) B yacTH ee AOMOJHEHHs N0 TpeOyeMOro KOJHYECTBa
CJIOB OCYIIECTBIIAIE€TCsS cienyromuM obpasoM. Ilo monydeHHBIM BEKTOpPaM TOKEHOB BXOIHOH
BBIOOPKM (TEKCTBI, IIOJyYEHHBIE OT TMOJb30BATENsl JUII AyTMEHTALWH), BBIYUCISIFOTCS
SKCTPEMAJIbHbIE 3HAUEHHUs] MO KaKIOH MepeMEHHOH SMOEIIMHIOB, AHAJIOTHYHO CHOCOOOM
YIOMSHYTBIM ~ BBIIIE Ui YJYYIOEHHS  BBIOOPKH, KOTOpble (OPMHPYIOT BEKTOPHOE

runeprnpoCTpaHCTBO TEKCTOBBIX NAHHBIX.
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[0061] U3 chopmupoBaHHOrO TEKCTOBOrO MHAeKca (203) M3BIEKAOTCS BCE TEKCTHI, YbH
SMOEIIMHTH TOMafaloT B JAHHOE THUIEPIPOCTAHCTBO, YTO IO3BOJSIET OLIEHUTh O0BEM
NIOJIyY€HHON TEKCTOBOH BBIOOPKH.

[0062] Ecnu o0bpem TekcToBON BBHIOOPKHM MEHbIIE 3asBJICHHOTO TOJB30BATEIEM KOJUYECTBA
CJIOB, TO TIPOUCXOANT CIEAYIOLIAsl ONepaLys: Mo HHAeKCy noaduparotces no N (HauuHas ¢ N=1)
MaKCUMAaJIbHO OJM3KHX IO KOCHHYCHOH Mepe MpPeAJIONKEHUH K KaKAOMY MPEUIOKEHHUI0 U3
NOJIyYeHHOM BBIOOPKH, Ja)K€ €CJAM OHM He BXOISIT B ONPEAENICHHOE THUIEePIpPOCTPAHCTBO.
UrepatiBHO yBenmuuuBas 4yucyio N Ha €IUHHLY, OCYLIECTBISIETCS LMKJINYECKUN repedop Bcex
NPEJIOKEHUH TSl TIOUCKA YHHUKAJIBHBIX MOXOKUX TEKCTOB, IO TEX MOKA KOJIMYECTBO CJIOB HE
JOOCTHTHET YCTAHOBJIEHHOT'O TOJIb30BATENIEM YUCHA. Y HUKAJIBHOCTh MPUMEPOB KOHTPOJIHPYETCSI
npoBepkoii 1o id npenioxenus B 0aze moayst (103).

[0063] Ecnu BbIOOpKa MeHbIIE 3asBIEHHOTO IMOJIb30BATEJIEM KOJHYECTBA CJIOB, TO
NPOMCXOAUT CIENyIoIas OIepanus. BCEe NPUMEPhl, MOJYYEHHblE M3 THIIEPIPOCTPAHCTBA
NPU3HAKOB, COPTHPYIOTCS IO CXOKECTH HA OCHOBAHWH BBIYHUCIICHUSI KOCUHYCHOW MephI OJIM30CTH
K TpUMepaM B IMOJb30BATEIbCKONW BBIOOpKE. lIpomcxomut mukindeckuil mepedop KaxKmoro
npuMepa U3 TOJIb30BATENbCKONW BBIOOPKHM, W Uil Hero moxbupaercs N HamOonee OIM3KHX
npumepos. ITapamerp N uTepaTuBHO yBEIMYHUBAETCS HA 1, MOKA KOJUYECTBO CJIOB B MOJy4YEHHOU
BBIOOPKE HE COCTABHT 3asBJICHHOTO YUCIIA.

[0064] Brmonnenue ciocoba ayrmenranuu Bbioopku (200) mo3BossieT mogoOpath Hanboee
pEeNIeBaHTHBIE TEKCTOBbIE JAHHBIE, CYIIECTBYIOLINE B MOCTOSIHHO (POPMHUPYEMOM INPOCTPAHCTBE
MEepPapXUUeCKOro TEKCTOBOTO MHAEKCA, KOTOPbIe MNPHUMEHSIOTCS i OOOTraleHus: BXOIHON
o0y4aroieii BBIOOPKH MOJIb30BaTEJIs.

[0065] 3asiBlIEHHOE pelIeHre BO3MOKHO BCTPANBaTh B JPYrHe CUCTEMBI ISl YIYULISHHUS UX
paboThI, HaIpUMEp, CHCTEMY aBTOMATHYECKOH pa3MeTKH CYIIHOCTEH B TekcTe (3amada named
entity recognition — MOX CYIIHOCTSMH HMMEIOTCS B BHAY IEPCOHBI, JIOKAIMH, HAa3BaHHS
OpTraHU3alMii, HHOTJA JOTIOJIHUTENbHBIE CYIIHOCTH, 3a/a4a SIBJISIETCS CJIOKHOMW, TaK Kak JJis ee
pewmenusi Tpedyercss moadbop OONBIIOrO KOJMMYECTBA pa3MedYeHHbIX mpumepos). [Ipu padote B
COCTaBE CUCTEMBI JJISl pA3METKH CYITHOCTEH IOJIb30BATENb 3arPy’KaeT HePa3MEUCHHBIE TaHHBIC 1
NpUMEPbI CYIIHOCTEH, 3aTe€M MaHHbIE MCKYCCTBEHHO ayIMEHTHUPYIOTCS 1O BBIIICONHCAHHOMY
cniocody (200), pasmMeTka CYIIHOCTEH MPOUCXOAUT € YU4€TOM OOJIBIIEr0 KOJIHMYECTBA KOHTEKCTOB,
KOTOpbIe (POPMUPYIOTCS IPU AyTMEHTALIMH BHIOOPKH.

[0066] Cama mo cebe uaes MOWUCKAa JOIMOJHUTEIBHBIX ITAHHBIX YacTO OCYIIECTBIISIETCS
BPYYHYIO Ha OTPAaHUYEHHOM HaOOpe OTKPBITBIX UCTOYHUKOB. OIHAKO, TAKOW MOAXO0A aOCOIOTHO
HE YYUTBIBAET BAPUATUBHOCTb B UCXOAHBIX TEKCTOBBIX JAHHBIX, TAK KaK TEKCT BCE JK€ CIENyeT

paccMaTpuBaTh MAaT€MaTHUECKH KakK IIOCIENOBATEIbHOCTh PEOKUX COOBITHI ¢ OoJbIIuM
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KOJINYECTBOM (DaKTOPOB, BIMSIIOIINX HA pPacHperesieHle — CTUJIb, KaHp, HCTOYHHK, LeJb U 1aTa
HAIWCaHWs, OTHOIIEHHE aBTOpa C aapecatoM U T.1. JloOaBieHHEe HEOJHOPOAHBIX TEKCTOBBIX
TAHHBIX K UCXOTHON BBIOOPKE CIIOCOOHO MOJHOCTHIO HUBEJIHMPOBATh €€ OCOOEHHOCTH M YXYAIIUTh
pesynbraTel 00yueHusi. C NOMOINBIO peanu3alyl 3asBJIEHHOrO IOAXOAA MPOLECC MOUCKA
NOAXOASALIEeH JTOMONHSIOMEH OJHOPOAHON BBIOOPKH aBTOMATH3UPYETCs, IIPH 3TOM MPOUCKXOIAUT
y4eT BapUaTUBHOCTH OCOOEHHOCTEH TeKCTa.

[0067] Ha ®ur. 3 npencrasien oOuuii BU BIMUCIUTENBHOTO yeTpotictea (300). Ha Gase
ycrpotictBa (300) MokeT ObITh pealu30BaHO YCTPOHCTBO MOJIb30BATENsS AJisi (POPMHUPOBAHUS U
3arpy3Ky BBIOOPKH, BBIYUCIHUTENBHOE YCTPOHCTBO (100) aJist BRIMONHEHHSI crioco0a ayrMEeHTaluN
(200) m wHBIE HENpENCTaBJICHHbIE YCTPOWCTBA, KOTOPbIE MOTYT Y4YacTBOBaTh B OOwIei
UH(POPMALMOHHON apXUTEKTYPE 3asIBJIEHHOTO PELICHHUSI.

[0068] B ofmewm cnydae, BerauciauTenbHoe yctpoiictBo (300) comepkutr oOBETUHEHHbIE
o0mel muHOH MHPOPMATMOHHOTO OOMEHa OIMH HMJIM HECKOJIbKO mpoueccopos (301), cpencraa
namsaty, takue kak O3Y (302) u II3Y (303), unrepdeiicsl BBoma/BeiBona (304), ycrpoiicTa

BBOAa/BRIBOAA (305), M yCTPOHCTBO ISt ceTeBOro B3aumonencTaus (306).

[0069] ITpoueccop (301) (Win HECKOJIBKO MPOLECCOPOB, MHOTOSAEPHBIN MPOLECCOP) MOTYT
BBIOMPATHCS M3 aCCOPTUMEHTA YCTPOMCTB, MIMPOKO MPUMEHSIEMbIX B TEKYIIEe BPEeMsi, HaIIpUMep,
kommanuii Intel™, AMD™, Apple™, Samsung Exynos™, MediaTEK™, Qualcomm
Snapdragon™ u 1.11. IIponieccop (301) MoskeT BKIrOUATh B ceOsl Takke rpaduuecKuil mpoueccop
i paboTaTh B COBOKYITHOCTH C rpaduyueckuM yckopurenem, Hanpumep, Nvidia, AMD Radeon
U 1p., KOTOpble MOTYT NPUMEHATHCSA ISl OCYILECTBJICHUS BBIYMCIMTEIbHBIX OINEpaluil npu

BBIINIOJIHEHHUU aJITOPUTMOB MAallTMUHHOT'O o6yquI/m.

[0070] O3Y (302) mpencraBnsieT cOOOi ONMEPaTHBHYIO MaMATh M TMPEAHA3HAYEHO ISt
XPaHEHHsI UCTIOJNHSAEMBIX MporeccopoM (301) MaIIMHOUNTAEMbIX HHCTPYKLUH AJIs1 BBITOJHEHUE
HEOOXOTMMBIX ONEPALHii 10 JIOTH4ecKoi 00padboTke nanHbix. O3V (302), Kak mpaBUIIO, CONEPIKUT
UCTIOJIHsIEMble MHCTPYKLMM ONEPAllMOHHOW CHCTEMbl U COOTBETCTBYIOIIMX IPOTrPAMMHBIX

KOMITOHEHT (TIPHJIOKEHHSI, IPOTPAMMHBIE MOAYJIH U T.I1.).

[0071] I13VY (303) npencrasisieT coOOH OIHO UM OOJiee yCTPONHCTB MOCTOSIHHOTO XPAaHEHHUS
TaHHBIX, HarpuMep, skecTkuil nuck (HDD), TBepaoTenbHblil HakonuTenb qaHHbIX (SSD), ¢uam-
namsite (EEPROM, NAND u 1.11.), ontudyeckue Hocurenn uHpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u np.

[0072] Jlns opranu3anuy paboTel KOMIIOHEHTOB ycrpoiicTBa (300) u opraHuzamu padoThI

BHEIIHUX MOAKJIIOYAEMbIX YCTPONUCTB MPUMEHSIOTCS pa3nndHble Buabl nHTepdeiicos B/B (304).
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Beibop  coorBercTByrOIMX ~ HMHTepEHCOB  3aBHCHT OT  KOHKPETHOTO  HCIOJHEHHUS
BBIYMCIUTENBHOIO YCTPOMCTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBasicy. PCL
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mint,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.11.

[0073] Jlns obecniedeHns: B3aUMOIEHCTBHS MTOJIb30BATENS C BBIYUCIUTEIBHBIM YCTPOUCTBOM
(300) npumensitoTcst pasnuunble cpeactsa (305) B/B unpopmaiuy, Harmpumep, KIaBHATYPA,
OUCIIIeH (MOHHUTOp), CEHCOPHBIN AHMCIUICH, Ta4-Taj, JYKOWCTHK, MAHUITYJIITOP MbIIIb, CBETOBOE
nepo, CTUIIYC, CEHCOpHAas MaHeb, TPEeKOOJ, MUHAMUKU, MHKPO(OH, CpeAcTBa JOMOJHEHHOW
peaNbHOCTH, ONTHYECKHE CEHCOpPBI, IUIAHIIET, CBETOBble WHAUKATOPBI, MPOEKTOp, Kamepa,
cpeactBa OHOMETpUUECKOW HIeHTH()UKALNK (CKaHEp CEeTYAaTKHU TIJja3a, CKaHep OTIEeYaTKOB

NaJbIEB, MOAYJIb PACIIO3HABAHUSA FOJ'IOC&) H T.II

[0074] CpenctBo ceteBoro B3aumopelicTBusi (300) obecreynBaer mnepenadyy TaHHBIX
ycrpotictBoM (300) mocpeacTBOM BHYTPEHHEH MM BHELTHEH BBIUHUCIUTENBHON CETH, HAIIPUMeEp,
Hnrtpaner, Unrepuer, JIBC u 1.nm. B kauectBe omHoro wmmu Gonee cpeacts (306) mosker
UCTIOJIB30BaThCs, HO He orpanmuuBathes: Ethernet kapra, GSM momem, GPRS wmonem, LTE
mozneM, SG monem, monyisb cryTHukoBoi cBsizu, NFC monyns, Bluetooth w/mmu BLE monyib,

Wi-Fi monyns u mp.

[0075] JIOTIOJTHUTENBHO MOTYT NPUMEHSATHCS TaK’K€ CPENCTBA CIYyTHUKOBOM HAaBUTALlUU B

cocrase ycrpoiictsa (300), Hanpumep, GPS, I'JTIOHACC, BeiDou, Galileo.

[0076] IIpencraBnennble MaTepuabl 3asBKM PACKPBIBAIOT MPEANOYTUTENbHBIE MPUMEPHI
peainn3anii TEXHUYICCKOTO PCIICHUA U HE OOJIKHBI TPAaKTOBATHCA KaK OrpaHUYMBAOIINE HHBIC,
YaCTHBIC MPUMEPBI €0 BOIUIOIICHHUA, HE BbIXOOAIIUEC 3a IPCACIIbI chpamHBaeMoﬁ HpaBOBOﬁ
OXpaHbl, KOTOPBIE SABJIAKOTCA OYCBUAHBIMU OJId CIHCHUAJIUMCTOB COOTBeTCTBYIOH.leﬁ obnactu

TEXHUKH.
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DPOPMYVYIJIA

I. Cucrema ayrmMeHTauuu oOydarouiel BbIOOPKH Ui aJTOPUTMOB MAIIMHHOTO OOy4YeHUs,

cojieprKaIast:
10 MEHbIIEeN Mepe OIUH MPOLIECCOP;
110 MEHbIIIEN Mepe OHO CPECTBO MaMSTH,
MOIYJIb 06pa60T1<1/1 BXOOHBIX HAHHBIX, BBIIOJIHEHHBIH ¢ BO3MOKHOCTBIO
MOJTYYEHUS] TEKCTOBBIX NaHHBIX, (DOPMHUPYIOIMHUX UCXOIHYIO O0YYarOIIYI0 BEIOOPKY;

HOpMAJIM3alui0 JaHHBIX, ITPU KOTOpOfI BBITIOJIHACTCA PAa3ACJICHUEC TEKCTA HAa MPEATIOXKECHUA

H OYHUCTKa TCKCTa OT CUMBOJIOB,

MOJYJIb BEKTOPU3ALIUH TAaHHBIX, BBITOJHEHHBIH ¢ BO3MOXHOCTBIO MPe0Opa3oBaHUsl B BEKTOPHYIO
(opMy HOPMaJHM30BAHHBIX TMPENJIOKEHUH, MPH 3TOM B XOI€ YIMOMSHYTOTrO NpeoOpa3oBaHMs

OCYILIECTBIIACTCSA

pa36HeHHe KaXXA0ro MmoOJyYECHHOro IMpeaIOKEHUA Ha MHUHHMAJbHO 3HAYUMBIE YaCTH,

IpenCTABISIIoNINe COOO0I C10Ba U 3HAKY NPENUHAHNS,
TOKEHHU3allUsl YIIOMSHYTBIX MMHUMAJIbHO 3HAYUMBIX YacTel;
(dopMHpOBaHNE BEKTOPHBIX MPEACTABICHUN ISl KaJKAOr0 TOKEHA;, U

dopMHpOBaHHE  YCPEAHEHHOTO  BEKTOPHOIO  MPEACTABICHHS  HOPMATH30BAHHOTO

MPEATIOKECHUA,

MOAYJIb OOOTaIeHHsT TEKCTOBBIX TAaHHBIX, CONEpPIKAIUil HAOOpP TEKCTOBBIX JAHHBIX COOMPAEMBbIX
U3 OTKPBITBIX UCTOYHUKOB M METAAaHHbIC, ISl UX BEKTOPU3ALUU U MOCTPOEHUs MOUCKOBOTO

HHIEKCA,

MOIYyJIb TCKCTOBOI'O HWHACKCA, BBIIIOJIHEHHBIA C BO3MOXKHOCTBIO (I)OpMI/IpOBaHI/ISI TEKCTOBOI'O

HHACKCA MO BEKTOPHBIM NPEACTABIICHUAM TEKCTOBBIX JaHHbBIX,

MOAYJb ayrMEHTAUUH OO0ydJaromel BBIOOPKH, BBINOJHEHHBIH C BO3MOXXHOCTBIO JOMOJHEHHUS
W/WITN KOPPEKTHPOBKH HMCXOIHON TEKCTOBOW BBIOOPKHM HAa OCHOBAHHH IOA0OOpA pEEeBAHTHBIX
BEKTOPHBIX MPEACTABICHHH TOKEHOB B MOJyJie OOOrallleHHs] TEKCTOBBIX JAHHBIX C ITOMOIIBIO

OTIpeneNIeH s MePbl OJIM30CTH TOKEHOB B BEKTOPHOM IPOCTPAHCTBE.

2. Cucrema mo mn.l, xapakTepusymoLasics TEM, YTO MOAYJib BEKTOPU3ALMH JaHHBIX

(bopmMHupyeT yCpEeTHEHHOE BEKTOPHOE NPEACTABICHNE TEKCTA.
14



3. Cucrema 1o 1.2, XapakTepu3yoLIasicst TEM, YTO Pa3MEPHOCTb YCPEIHEHHOT'O BEKTOPHOTO
IIpencTaByIeHNs paBHa 768:1.

4. Cucrema mo m.1, xapakrepu3yroIascs TeM, YTO METaJaHHbIE BKJIOYAIOT B ceds 1o
MEHbLIEH Mepe OJTHO U3: CChUIKA HCTOUHUK B ITI00anbHOMN ceTn IHTepHeT, naTa HCTOYHUKA, XKaHP,
JaTa CO3/laHus, TaHHbIe aBTOpa, PyOpHKa, TEMATHKA, KOJIUYECTBO CJIOB B HCTOYHHUKE.

5. Cucrema mo 1.1, XapakTepusyoomascsi TeM, 4YTO Mepa OJIM30CTH TOKEHOB M TEKCTOB B
MIPOCTPAHCTBE MPEACTABIISIET COOOI KOCUHYCHYIO Mepy OJIU30CTH.

6. Cucrema 1o 1.1, XapakTepu3yOIascs TEM, YTO BEKTOPHOM MPOCTPAHCTBE KAKAbII TOKEH
UMEEeT YHUKAJIbHbIE KOOPIUHATHI.

7. Cucrema o 1.6, XapakTepU3yIOIIAsCs TEM, UTO HA OCHOBAHUH KOOPAHMHAT ONPEAEIISFOTCS
MHUHHMAJIbHbIE W MAaKCUMAaJIbHbIe TPAHUYHBIE 3HAYEHHsI MPOCTPAHCTBA TEKCTOB HCXOIHON
o0y4aroreii BBIOOPKH.

8. Cucrema mo 1.7, XapakTepU3YyIOIIAsCs TEM, YTO ayrMEHTauus OOydaroueil BBIOOPKH
OCYLIECTBISIETCS C TIOMOLIBIO AOOABJIEHUS] HOBBIX TEKCTOB, HMEIOLINX KOOPAMHATHI, He
BBIXOJSIIINE 32 MPEeNbl IPAHUYHBIX 3HAUEHHH.

9. Cucrema mo m.8, XapakTepHu3ymOLIascs TeM, YTO AONOJHEHHWE HMCXOIHOH oOydaroruei
BBIOOPKH OCYIIECTBISIETCS 10 3aJaHHOTO TIOJIb30BATEIEM KOJMYECTBA CIIOB.

10. Cucrema no mn.9, xapakTepus3yrIascss TEM, YTO OCYIIECTBJSETCS UTEPATUBHBIA MOHUCK
OmKalIUX TEKCTOB B BEKTOPHOM IPOCTPAHCTBE [JIsI KAKAOTO TEKCTa W3 MNPENJIOKEeHUH
HCXOJTHON BBIOOPKH.

1. Cucrema o .10, XapakTepu3yoOIIAsCs TEM, YTO YHUKAJIBbHOCTh MONOHPAEMbIX TEKCTOB
OIIpeneNsieTCsl HAa OCHOBAHWM METAJAHHBIX, XPAHUMBIX B MOAyJe OOOralieHHus TEeKCTOBBIX

NAHHBIX.

12. KomneroTepHo-peanusyembiii  cocod  ayrmeHtaumu —oOyvaromed  BBIOOPKH IS
JITOPUTMOB MAIIWHHOTO OOYYEHUS, BBIMOJHSAEMBbIH C MOMOINBI IO MEHBIIEH Mepe OIHOTO

IpoLeccopa 1 COAEP KaLIU 3Tambl, HA KOTOPBIX:
MOJIY4aOT TEKCTOBBIE TAHHBIE UCXOIHON 00y4aroIeil BHIOOPKH;

BBITIOJIHAKOT HOPpMAJIM3allUi0 HOAaHHBIX, TIPpU KOTOpOfI BBITIOJTHACTCA PA3ACJICHUE TCEKCTA Ha

MPEAJIOKEHNUA U OUUCTKA TEKCTAa OT CUMBOJIOB,

BBITIOJIHAKOT BEKTOPHU3ALIUK0 HOPMAJIM30BAHHBIX HpeI[J'IO)KeHI/II\/'I, IpU 5TOM B XOA€ YIIOMSHYTOI'O

npeoOpa3oBaHMs OCYLIECTBIISETCS:

pa36HeHHe KaKAoro IMmoOJIy4€HHOIo MNpeaJIOKEHUSA Ha MHUHHMAJIbHO 3HAYUMBIE YaCTH,

npeACTaBIsIoIre cOOO0M CI0Ba M 3HAKH MPENNHAHNSA (TOKEHU3AIMsA);
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(opMUpOBaHUE BEKTOPHBIX MPEICTABICHUN IS KAXKIOr0 HOPMAJIM30BAHHOTO TEKCTA HA

OCHOBAHUU BXOMSIIIUX B HETO TOKEHOB (3HAUYMMBIX YacTel),

(OPMHUPYIOT TEKCTOBBII MHAEKC MO BEKTOPHBIM MPEACTABJICHUSM TEKCTOBBIX JaHHBIX, IIPU STOM
TEKCTOBBIM HHIEKC (OpPMHPYETCs U3 BEKTOPHOTO NMPOCTPAHCTBA, (POPMUPYEMOrO U3 TEKCTOB,

PaCcnOIOKECHHBIX B OTKPBITBIX UCTOUYHUKAX, 1 METAAaHHbBIX,

OCYLIECTBJISIFOT ayIMEHTALMI0 KCXOAHOH oOy4aromieil BBIOOPKM € TMOMOINBI mondopa
PEIECBAHTHBIX BEKTOPHBIX HpeI[CTaBJIeHI/II\/'I TCKCTOB Ha OCHOBAHHHU OIPEACIICHUA MCPBI 6.III/ISOCTI/I

B BEKTOPHOM IPOCTPAHCTBE HA OCHOBAHHWU ITOMCKOBOI'0 MHACKCA.

13. Crocob 1o m.12, XxapakTepU3yrOIIUHACS T€M, YTO NMPU BEKTOPU3ALUN TEKCTOBBIX JTaHHBIX
dbopmupyeTcst yCpeAHEHHOE BEKTOPHOE MPEICTABICHUE TEKCTA.

14. Croco0 o 1.13, XapakTepu3yIOLUIHICS TEM, YTO Pa3MEPHOCTh YCPEAHEHHOTO BEKTOPHOTO
MpencTaBIeHNs paBHa 768:1.

15. Cnocob mo m.12, XapakTepu3yOIIUNHCS TEM, YTO MeETaJaHHble BKIIIOYAIOT B cels o
MEHBbIIEH Mepe OJTHO M3: CChUIKA ICTOUHHUK B INI00abHON ceTH IHTepHeT, naTta NCTOYHHKA, JKaHP,
7aTa CO3JaHMs, JaHHBIEC aBTOPa, pyOpHKa, TEMATHKA, KOJUYECTBO CJIOB B UCTOYHHUKE.

16. Cnocob mo m.12, XxapakTepu3YIOLIHICSI TeM, YTO Mepa OJM30CTU TOKEHOB M TEKCTOB B
MIPOCTPAHCTBE MPEACTABIISIET COO0 KOCUHYCHYIO Mepy OJIN30CTH.

17. Crioco0® mo m.12, XxapakTepu3yIOLIUIiCS TeM, YTO B BEKTOPHOM IPOCTPAHCTBE KaXKIbIH
TOKEH UMeeT YHUKAJIbHbIE KOOPIUHATHI.

18. Crnioco0 mo .17, XapakTepu3yOIUICs TeM, YTO HA OCHOBAHWH KOOPAMHAT OMPENEISIFOTCS
MUHUMAJIbHbIE M MaKCHUMAaJbHbIE TPAHUYHBIE 3HAYEHUS MPOCTPAHCTBA TEKCTOB MCXOIHOU
o0y4aroreii BBIOOPKH.

19. Cnocob mo m.18, xapakTepu3yroUIUiics TeM, YTO ayrMeHTauusi oOydarouieid BhIOOPKH
OCYLIECTBIISIETCST C TIOMOLIBEO JOOABJIEHUS HOBBIX TEKCTOB, HMEIOLINX KOOPAHMHATHI, HE
BBIXOJSIIIME 32 TPeesibl [PAHUYHBIX 3HAUSHUH.

20. Crocod mo 1m.19, xapakTepU3YIOLIMNACSA TeM, YTO JOMOJHEHHE HCXOMHOHN O0ydYarolmeit
BBIOOPKH OCYIIECTBISIETCS 10 33JaHHOTO TIOJIb30BATEIEM KOJUUECTBA CIIOB.

21. Crnocob mo .20, XapaKTepU3yIOIUNUCS TeM, YTO OCYIIECTBISIETCS] UTEPATUBHBIN MOUCK
OMmKalINX TEKCTOB B BEKTOPHOM IPOCTPAHCTBE ISl KAKAOTO TEKCTa W3 TNPENJIOKEHUH
UCXOIHOMN BBIOOPKH.

22. Cnocob mo m.21, xapakTepu3yOImUNHCsS TeM, YTO YHUKAJIbHOCTb MOAOHPAEMBIX TEKCTOB

onpeacisi€TCa Ha OCHOBAHUU METAJaHHBIX.
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CorsiacHo MexayHnaponHoii nateHTHol knaccudukaumu (MIIK)

b. OBJIACTDh NIOUCKA.:

ITpocMoTpeHnas 10KyMEHTALMs (CHCTeMa KiaacCU(HKALMM 1 MHAEKCH MIIK)
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