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Hacrosmee m3o0pereHne B 00ImEeM OTHOCHUTCS K OONAacTH BBIYMCIUTENBFHONH 0OpaOOTKH NaHHBIX, & B YACTHOCTH K
MeTo/aM KiacCH(UKalK JAHHBIX JUIS BBISBICHUS KOHQHUACHIMAIBHON HH(popManny. KoMIbIOTepHO-peanu3yemblit
croco0 KiaaccuUKaluK JaHHBIX IJIS BBISBICHHS KOH(UACHIMANbHOI MH(OPMAIMY, BBIIOIHAEMbIH C MOMOLIBIO
0 MEHbIIEil Mepe OJHOrO MPOLIeCCOopa M COAEPIKALIMIl Talbl, HA KOTOPBIX MOJIy4aloT JaHHbIC, PEICTABICHHbIC
B TEKCTOBOM (hopmare; OCYLIECTBISAIOT 0OpabOTKY MOJYYEHHBIX AAHHBIX C MOMOIIBIO AITOPUTMOB MAIIHHHOTO
o0y4eHust, B X0A€ KOTOPOil Ka)KIOMy CJIOBY B TEKCTE NPHCBAUBACTCS TET, COOTBETCTBYIOLIMI 3aJaHHOMY THILY
KOHQUICHIMAIBHOW HMH(OPMALMK, NPUYEM [UIs KaXKIOro ajropuTMa MallMHHOTO oOydeHus cQopMHpoBaHa
MaTpHula KJIacCU(pUKAIMU, Ha OCHOBAHMM KOTOPOH BbIYMciseTcst F-Mepa JUI KaKIOro THINa JaHHBIX; BBIIOJIHSAIOT
KJTacCU(HKAIMIO KaXKJOT0 CJIOBAa B TEKCTE HA OCHOBE MONYYCHHBIX OT Ka)KIOTO aJITOPUTMAa MAIIMHHOTO 00y4YeHHs
TEKCTOB C IPOCTABJICHHBIMU TEraMm H COOTBeTCTBleIJ.leFI aJIropurMaM MalllMHHOI'O O6y'—leHI/I$[ MaTpHIbl F—Mep
U (OPMHUPYIOT UTOTOBBI BapHaHT TEKCTAa C MPOCTABICHHBIMH TEraMH; BBINONHSIIOT KIACCH(HKALMIO TEKCTa C
MPOCTABJIEHHBIMH Y Ka)XK/JIOTO CJI0BA TEraMy MO KilaccaM KOH(GHISHINATBLHOCTH Ha OCHOBE CPaBHEHHSI COBOKYITHOCTH
MMEIOIIMXCS TETOB B TEKCTE C 3aJaHHBIMU TeraMy KOH(HICHIIMAIBHOW HH(POPMALHH.
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MIIK: GO6F17/00
CIIOCOBb 1 CUCTEMA KITACCHOUKAIINU JAHHBIX JIUIS1 BBIABJIEHUA
KOHOUAEHIUAJIBHON HHOOPMAIIMA B TEKCTE

OBJIACTh TEXHUKHU
[0001] Hacrosimiee TexHudeckoe perienne, B 00IeM, OTHOCUTCS K 00JIaCTH BRIYUCTHTETbHON
00pabOTKM HNaHHBIX, a B YaCTHOCTH, K METOJaM KJIAacCU(UKALMU JAHHBIX JJIsl BBISBJICHUS

KOH(pUASHINATbHOH nHpOpMamH.

YPOBEHb TEXHUKU

[0002] B HacTosiimee Bpemsi BbIsIBIIEHHE KOH(PUACHIMATBLHON HMH(OPMALU W3 OOJBIIOTrO
MacCHUBa NAHHBIX U TMOCIENYIOIasl ee KIacCUPHUKamus SIBIAETCS NMPUOPUTETHOW 3amaueil ams
MHOrux oTtpaciedi. Hambonee mupokoe mNpUMEHEHHE NaHHBIX TEXHOJOTHH HaOmromaercs B
(bUHAHCOBOM CEKTOpE, Tie cpenu OONbLINX OOBEMOB PA3IMYHBIX JAHHBIX HEOOXOIUMO OTAEIHHO
BBISIBJISITh M KJIACCU(DUIIUPOBATh KOHPUACHINATBHYIO HHpOopMaiwmro. J{Jisi 3TOro UCHoab3yroTCs
pa3NUYHBIE HWHCTPYMEHTbI M TEXHOJOTMU TMO3BOJISIIOIIME TaK WM HHA4Ye BBIBISTH
KOHQHUIEHIIMATBHYI0 HHpOpMaIMi0 U3 Oonpmnx o0beMOB o0mux naHHbIX.  Kirouesoi
0Cc0OEHHOCTBIO B pab0Te TAKMX HHCTPYMEHTOB SIBJISIETCS aHAJIN3 TAHHBIX C TIOMOLIBIO aJITOPUTMOB
MAIIMHHOTO OOy4YeHUsI.

[0003] Jlannbie XpaHsITcs 1 00padaThIBAIOTCS B Pa3JIMYHBIX ABTOMATH3HUPOBAHHBIX CUCTEMAX
U (paliIoBBIX pecypcax, HMEIOLINX Pa3IMYHbIe YPOBHU KOHPUIECHIMATBHOCTH, CIIOCOOBI TOCTYTIA,
arpuOyTuBHBIN cocraB. IlpoBepka Ha HanMW4YMe YYBCTBUTEIbHBIX IAHHBIX OCYIIECTBIISETCS
Pa3NUYHBIMH WHCTPYMEHTAMHU. B CBSI3M ¢ 3THUM MOSBUJIACh HEOOXOOUMOCTH CO3/1aTh €AMHOE
TEXHUYECKOE peIleHHe, T03BOJLIIONIee C MOMOIIBI0 HEHPOHHBIX CETeH aBTOMATUYECKH
oOpabarbiBaTh OONBIIOE KOJUYECTBO JAHHBIX M BBIABISTH KOHQUIACHLUUAIbHYIO HH(POPMALIUIO.
Jns sToro HeoOXoAMMO OOYYHTb HCKYCCTBEHHBIH HMHTEIJIEKT PAclO3HABATh COIEPIKIMOE
JOKYMEHTOB, B KOTOPBIX MOXET COAEp)KaTbCsl KOH(uaeHIHanpHas wuHpopmanmsa Ha
CETOIHSLIHUY MOMEHT U3 YPOBHS TEXHHKH U3BECTHBI PELISHMS, HAIIPABJICHHbIE HA XpaHEHUE U
KJIaCCU(UKALIMIO TAaHHBIX O 33JaHHBIM TIOJIb30BATENIEM KPUTEPHSIM.

[0004] Cepuc Amazon Macie — cepBHC, KOTOPBIH MPOBOAUT MOHUTOPHHI JAaHHBIX,
UCTIOJIB3YIOIINA HECKOJBKO METOJOB AaBTOMATHUECKOW KJIAacCU(UKAIIMM KOHTEHTA, YTOOBI
UICHTU(QUINPOBATE U PACCTABUTh NPUOPUTETHI Al KOH(PHUIEHIHMAIbHBIX NAaHHBIX M TOYHO
OTIPEeNeNNTh LEHHOCTh HNAaHHBIX sl Om3Heca. CepBUC pacmo3HAET Takyr HHGOPMAIMIO, Kak
nepcoHaibHast WH(POpPMAaLMs WM WHTEJUIEKTyalibHast COOCTBEHHOCTb. OIHUM U3 METOAOB
KJIacCu(UKALMK SIBJISETCS KiacCH(UKaLMsA MO perysipHoMy BbIpakeHHro. Knaccuduxaums

OOBEKTOB C NMOMOIIbIO PETYJIAPHBIX BpraX(eHI/IfI OCHOBAHA Ha KOHKPETHBIX AJaHHBIX HWIJIN



ma0yoHax JaHHBIX, KOTOpble HineT Amazon Macie NmpHu NPOBEpPKE COAEPKUMOro OOBEKTOB
naHHbIX. Amazon Macie npeanaraer Ha0Op YIpaBIsieMbIX PETYIISIPHBIX BBIPAKEHHUH, KaXKIIbIH 13
KOTOPBIX HMEET OlpeneneHHblii ypoBeHb pucka or | mo 10. Takke Amazon Macie
KJIacCU(PUIIPYET OOBEKTHI C MOMOIIBIO METOAA OTIOPHBIX BEKTOPOB.

[0005] HenocratkamMu NaHHOIO pELIEHUs SABJISIFOTCA. OTCYTCTBHE BO3MOKHOCTH HU3MEHSITh
CYIIECTBYIOIIME WJIU JOOABISTb HOBBIE PETYJSIPHbIE BBIPAXKEHUS, BO3MOXKHOCTb TOJBKO
BKJIFOYUTh MJIHM OTKJIIOYHTH MOUCK JIOOBIX CYIIECTBYIOIIUX PErYJSIPHBIX BBIPAKEHUH, CEPBHUC
UICHTUQUIHUPYET TOJBKO Te€ OOBEKTHL, KOTOpBIE MOAXOAAT mojx mpaBwia. Hemocrtatku
UCTIOJI30BAHUST PETYIISIPHBIX BBIPAKEHUH 3aKJIOYAIOTCS B TOM, 4YTO JUISI KaKAOrO BHIA
KOHpHUIEHIMaTbHOH MH(pOpMaMu HEOOXOAMMO TPOIUCHIBATE HECKOJIBKO  PETYJSIPHBIX
BBIPQKEHUH, KOTOpbIE HE YUYHMTBHIBAIOT PEIKHe OCOOCHHOCTH NaHHBIX WM MOTYT OBITh OoJjee
oOILIUMU, HAIPUMED, CONEPKATh B ceOe JINITHIE TaHHbBIE.

[0006] WssectHo pemenne Google Cloud DLP obecnieunBaromee  ObICTpYIO,
MacITabupyeMyro KIacCH(QUKALNIO 1 PEIAKTHPOBAHUE ISl UYBCTBUTEIBHBIX JAHHBIX, TAKUX KaK
HOMEpa KpEeAWTHBIX KapT, HMEHa, HOMEpa COLMAaJbHOTO CTPAxXOBAaHMs, BBIOpPAHHBIC
MeXKIyHapOaHbIE uaeHTH(PUKATOPBI, HOMepa TenedonoB u yuetHbie nanabie GCP. Obnako DLP
KJIacCUUIMPYET 3TH NaHHbIE, UCTONb3ys Oonee 90 mpemompeneneHHBIX AETEKTOPOB, UTOOBI
UICHTUPUIHUPOBATE MAOIOHBL, (POPMATHl 1 KOHTPOJIBHBIE CYMMBI.

[0007] HenocraTok faHHOTO pelIeHMs 3aKIYAeTCsl B UCMOJBb30BAHUN TOJBKO PEryJsIPHBIX
BBIPQKEHUH, JUIA KaKIOTO BUAA KOHQUACHUHANbHOW HHpOpMAMH HEOOXOAMMO MPOMUCHIBATH
HECKOJIBKO PETYJISIPHBIX BBIPAYKEHHIH, KOTOPBIE HE YUUTHIBAIOT PEAKHE 0COOCHHOCTH JaHHBIX HIIH

MoryT ObITh OoJiee OOIIMMU, HAIIPUMEp, COAEePKaTh B cede JINITHNE TaHHBIE.

CYIMHOCTH TEXHUYECKOI'O PEHHIEHUMA

[0008] 3asiBJIeHHOE TEXHIUUYECKOE PEIeHUe MPeiaraeT HOBBIM MOIX0 B 00IACTH BhISIBJICHUS
u  Kraccupukanuu KOHPHUOEHIMATbHOH HHGOpPMAIMM C TIOMOLIBK CO3JaHHS MoJenei
MAIIUHHOTO O0y4eHus aJisi 00paboTku O6ONBIIOro 00beMa TaHHBIX.

[0009] Pemaemoit TexHuyueckoit mpoOieMol Wi TeXHHYECKON 3a7auel sIBIsieTCs CO3IaHue
HOBOTO crocoba KiIacCU(pHUKAIMKM AAHHBIX, OOJAaroIIero BBICOKOW CTENEHbIO TOYHOCTH HU
BBICOKOW CKOPOCTBIO PAaCIO3HABAHUS KOH(DUISHITHATEHON HH(OOPMALIHH.

[0010] OCHOBHBIM  TEXHHYECKUM  pe3yJbTaTOM, JOCTUTAIOLIMMCS TPU  pELIeHUH
BBIIIEYKA3aHHON TEXHUYECKOW MPOOJIEMBI, SBJISETCS TMOBBIIIEHHE TOYHOCTH KJIACCU(UKALIUU

KOH(pUASHINATbHOH nHpOpMamH.



[0011] JIONOJIHUTENBHBIM TEXHUYECKUM pEe3yNbTaTOM, AOCTUTAKOIUMCS MPH PELIEeHUU
BBIIIEYKA3aHHOW TEXHUYECKON MpOOJIEMBI, SBJISIETCS TOBBIMIEHHE CKOPOCTH KJIACCH(PHUKAINU
KOH(pUASHINATbHOH nHpOpMamH.
[0012] 3asBIGHHbIE PE3yJIbTaThl JOCTUTAIOTCS 3a CYET KOMITbIOTEPHO-PEATN3yeMOro
cnocoba KiacCUPUKAMM HAHHBIX I  BBIIBJIICHUS KOH(UIASHUMANbHOW HHGOpPMAIHH,
BBIMIOJIHSIEMOTrO C MOMOIIBI) MO MEHBILIEH Mepe OJHOIO MpoLeccopa U COAEPKAIero 3Tambl, Ha
KOTOPBIX:
® [OJIy4alOT JaHHbIE NPEICTABIEHHBIE B TEKCTOBOM (popmare;
® OCYWECTBJSIFIOT OOpabOTKYy TMOJYYEHHBIX JAaHHBIX C TOMOIIBK) aJTOPUTMOB
MAIIUHHOTO OOYYEeHHsI, B X0 KOTOPOH KaKJOMY CJIOBY B TEKCTE NMPHUCBANBAETCS
TEr, COOTBETCTBYIOIIMH 3aJlaHHOMY THIy KOH(pHIEHIHAIbHOH HH(OpPMALHH,
npUYeM JUT KaKA0TO aITOPUTMa MALTHHHOTO 00y4YeHus1 c(OpMHUpPOBaHA MaTpHULA
KJIaccu(pUKaLK, HA OCHOBAHUH KOTOPOH BeIMHCIsIETCS F-Mepa Uit KaXKaoro tTuna
JAHHBIX;
®  BBINIOJHSIOT KJIACCU(UKALIUIO KAKIOTO CJIOBA B TEKCTE HA OCHOBE MOJIYYEHHBIX OT
KaXJIOTO aJIrOPUTMa MAIIUHHOTO OOYUEHHs TEKCTOB C TIPOCTABJICHHBIMU TETaMH U
COOTBETCTBYIOLIEH aJropuTMaM MAaIIMHHOTO oO0ydeHuss wmarpunsl F-mep u
(OPMHUPYIOT UTOTOBBIN BAPHUAHT TEKCTA C IPOCTABIEHHBIMU TETAMH,
®  BBITNIOJHSIOT KJIACCU(PHUKALMIO TEKCTA C IPOCTABICHHBIMH Y KaXKIOTO CJIOBA TEraMU
Mo KjaccaM KOH(UACHLUMANIbHOCTH HA OCHOBE CPaBHEHHS COBOKYMHOCTH
UMEIOIUXCS TEeroB B TEKCT€ C 33JaHHBIMH TeraMH KOH(pHMIEHIMAIbHON
uH(pOpMALUU.
[0013] B ogHOM M3 4aCTHBIX BAPUAHTOB OCYIIECTBJICHHS CIOco0a ISl KasKIOTO ajirOpuT™Ma
MAIIUHHOTO OOYYEHHUS BBIYUCIISIOTCS TIOKa3aTenu F-Mephl U1 KaXKI0To THUIIA JTAHHBIX.
[0014] B npyrom uYacTHOM BapuWiaHTe OCYIIECTBJIEHHUs Crnocoda KOHQUIASHIMATbHAS
uHpOpMaLUs MPEACTaBIEHA M0 MEHbIIEH Mepe B BHIE TEKCTOBBIX JAHHBIX W/WIIM YHCIOBBIX
JAHHBIX.
[0015] Takke ykasaHHble TEXHHUYECKHE PE3YJbTAThl JOCTUTAOTCS 34 CUET OCYLIECTBIICHUS
CHCTEMBI KJIacCU(UKALIUN JAaHHBIX JJIs1 BBIABJICHHUS KOH(PHUIEHINMATbHONH MH(pOpMAaLUH, KOTOpas
COZAEP>KUT IO MEHBIIEN Mepe OANH MPOLECCOP; O MEHBLIEH Mepe OAHY NaMsiTh, COEAUHEHHYIO C
IIPOLIECCOPOM, KOTOPAsl COAEPKUT MAIIMHOUUTAEMble HHCTPYKLIMU, KOTOPbIE IIPU UX BBINOJHEHUH

10 MEHBIIIEH MEpPE OAHUM IIPOLECCOPOM 00€eCIeYrBaIOT BBINOJHEHUE BBIIICYKA3aHHOTO criocofa.



OIMMCAHUE YEPTEXEUN
[0016] [Ipu3HaKu W NpPEeHMyLIECTBa HACTOSILIEro HM300pPETeHUs] CTAaHYT OYEBHUAHBIMH W3

NPUBOAUMOTO HIDKE TMOAPOOHOTO OMHMCAaHUS M300pETeHHsT W TpUJIaraeMbIX 4YepTeXxel, Ha

KOTOPBIX:
[0017] @ur. 1 munocTpupyeT OJIOK-CXeMY BBIITOJHEHUS 3asIBIEHHOTO criocoda.
[0018] @ur. 2 WTIOCTPUPYET NPUMEP U3BJIEKAEMbBIX MMEHOBAHHBIX CYIIHOCTEH.

[0019] @ur. 3 munoctpupyer npumep apxurektypsl CRF ¢ Bi-LSTM.

[0020] @dur. 4 WUTIOCTPUPYET NMPUMEP PA3MEUCHHBIX NAHHBIX IJI1 OOYYEHUS MOJENEH.
[0021] @ur. 5 WUTIOCTPUPYET Pe3yIbTaThl OOYUEHHUs] MOZETEH.

[0022] @ur. 6 WLTIOCTPUPYET PE3yIbTAThl OOYUEHUS MOJEIEH.

[0023] @Our. 7 WUTIOCTPUPYET MPUMEP PE3yJIbTaTOB MIPOBEPKU HA TECTOBOH BBIOOPKE.
[0024] @ur. 8 mwunocTpupyeT o0l BU 3aSBJICHHON CUCTEMBI.

OCYIIECTBJIEHME U30BPETEHMA

[0025] B nmaHHOM TE€XHMYECKOM PELIEHUH MOI'YT MCHOJIB30BATHCS AJIA ICHOCTU NOHMMAaHUs
padoTBl TEPMHMHBI W COKpALIEHHs, KOTOpble OyAyT paciiudpoBaHbl Aajee B HACTOSIINX
MaTepuanax 3asBKH.

[0026] Mopens B MamMHHOM OOYYeHHH — COBOKYIMHOCTh METOJIOB HCKYCCTBEHHOTO
UHTEJUIEKTA, XapaKTEPHOH YepTOH KOTOPBIX SIBJISIETCS] HE MPSIMOE peIleHHe 3a1a4uH, a OOy4eHHe B

MPOLECCe MPUMEHECHUS PELIEHUN MHOKECTBA CXOAHBIX 3a7a4.

[0027] Al (Artificial Intelligence) — HCKyCCTBEHHBII HHTEJUICKT.

[0028] ToxeH — 3JIeMEHT MOCIeIOBATEIbHOCTH 13 OYKB WJIH CJIOB, MJTH 3HAK TIPETTMHAHUS.
[0029] Ter — 3HaueHne, NPUCBAUBAEMOE TOKEHY.

[0030] 3amaya TerrupoBaHUs MOCHeAOBaTeabHOCTH (sequence labeling problem) —

NPUCBOCHHE KAXKIIOMY 3JIEMEHTY MOCIENOBATEIBHOCTH (TOKEHY) COOTBETCTBYIOIIETO TETra.
[0031] HNMeHOBaHHAsI CYITHOCTD - 3TO CJIOBO WJIM CJIOBOCOYETaHHE, 0003HAYANOIIEe MPEeIMET
WJIU SBJICHUE OTPEAEIEHHON KaTErOpUH.

[0032] Named entity recognition, NER — wu3BieueHre WMEHOBAHHBIX CYIIHOCTEH —
BBIIEJICHHE W3 TEKCTa OOBEKTOB, COBOKYIMHOCTH OOBEKTOB M MPUCBOCHHE 3THM OOBEKTAM

KaTeropuu, OTIpeNeNsoeil 3HaueHne 3Tux o0bekToB (Hanpumep, PO, Ha3BaHMS OpraHU3aly,

JIOKAITHIH).
[0033] RNN - cokpaimenue ot Recurrent neural network, pekyppeHTHbIe HEHPOHHBIE CETH.
[0034] LSTM — cokpamenue ot Long ShortTerm Memory, nonrast KpaTKOCpOYHas ITaMSTh —

APXUTEKTYpPa PEKYPPEHTHON HEHPOHHOM CETH.



[0035] Bi-LSTM - cokpamenue ot Bidirectional Long ShortTerm Memory,

JByHanpasieHHass [lonras kpaTkoCpO4Has NaMsTh - apXUTEKTypa PEKYPPEHTHONW HEUPOHHOU

CeTH.
[0036] NLP — cokpamenue ot Natural Language Processing, oOpaOoTka e€CTECTBEHHOTO
SI3BIKA.

[0037] CRF - coxpamenue ot Conditional Random Field, ycnoBHbIe cirydaiinbie moJs.
[0038] Word embeddings — BekTOpHOE MpeACTaBIeHNE CIIOB - COTIOCTABJICHHUE TIOIaBAEMbIX

Ha BXOJl MOJIENTH OOBEKTOB BEKTOPAM.

[0039] 3asBrnenHbpli  cnocod  (100)  kmaccupumkauMyM  JAHHBIX U1 BBISIBJICHUS
KOH(pHUIEeHINATbHOH MHQOPMALINH, KaK MpencrasieHo Ha dur. 1, 3akmrodaercst B BBIOJHEHUN
psifa  TOCJEeNOBATENbHBIX OTAalOB, OCYLIECTBJISIEMBIX IPOLIECCOPOM  BBIYUCIUTEIBHOTO
YCTPOMCTBA.

[0040] HavanpaeiM marom (101) sBisieTcst MmoJiydeHHE MacCHBa JaHHBIX B TEKCTOBOM
¢dopmare. TekcToBBIe maHHBIE COAep:kaT MH(OPMALIUIO, KOTOpash MOXKET MPEACTaBJIATh COOOU
HoMmepa OankoBckux kapt, CHWJIC, OKIIO, OI'PH, MHH, natry, HOMep macmopta, HOMep
tenedoHa, GaMIINIO, UM, OTYECTBO, HJIEKTPOHHYIO TOYTY, afpec, NOJLKHOCTD, aJipec cairta, u
Ap., HE OTPaHUYMBAsCh.

[0041] Cnenyromum 1marom (102) ocymecTBisiFOT 0OpabOTKY MOJYYEHHBIX NAaHHBIX C
MIOMOIIBIO AJTOPUTMOB MAILTUHHOTO OOYUYEHHs, B XOJ€ KOTOPOH, KaKIOMY CJIOBY B TEKCTE
NPUCBANBAETCA Ter, COOTBETCTBYIOIIMH 33aJaHHOMY THIY KOH(pHMIeHUMaIpbHON HH(pOpMALmH,
npUYeM ISl KaXKI0H HEMpOHHOMN ceTu c(hOopMHUpPOBaHA MaTpULIA KJIAacCH(PHUKALUU, HA OCHOBAaHUU
KOTOpOi1 BeiuMciseTcs F-mepa ans kakaoro Tumna JaHHBIX.

[0042] Jlnst Toro, 4ToObl MOJENU MOTJIH 00padaThiBaTh JaHHbBIC, MOABAEMbIE UM Ha BXOJ,
HEOOXOIMMO TEKCT MPEICTABUTD B POpMeE, MOHATHOMN, HEHPOHHBIM ceTsiM. J{J1st 3TOro HeoOX0 1Mo
COIOCTABUTH BCE NOJABaEMble Ha BXOJ OOBEKTHI BeKTOpaM. B 3asBieHHOM crocobe, amst 3Toro
UCTIOJIB3YeTCs KOMOMHAIIMSI BEKTOPHOTO TIPEACTABJIEHUS] CJIOB M CHUMBOJIOB. KomOmHauws
METOZIOB BBOJAWTCS U YJYYINEHUS KadecTBa pabOThl Monend. BykBbl Kamoro cjosa B
npemioxkeHun nogarotcst B Bi-LSTM ceTb, st TOro 4ToObI BBISIBUTH XapaKTEPUCTHKU CJIOB Ha
CUMBOJIBHOM ypoBHE. OTHENbHO CO3MaéTCsl BEKTOpPHOE mpencTapieHue cios (token embedding).
3aTeM BEKTOpPHOE IpPEACTaBJIEHHE CJIOB M CUMBOJIOB KOHKAaTEHHUPYIOTCS, & 3aTe€M MOJAIOTCs B
mozenb Bi-LSTM+CRF. CraHmapTHBIM KOMIIOHEHTOM HEHPOHHOW CETH HJisl pPelleHus 3aaad
00pabOTKH €CTECTBEHHOTO SI3bIKA SIBJISTFOTCS MPeNl O0Y4YeHHbIE BEKTOPHBIE MPEIACTABICHUS CIIOB.
[0043] OOyueHne HEHPOHHBIX CeTeH NPOUCXOOUT Ha 3apaHee Pa3MEUEHHBIX JaHHBIX.
KaxxpoMy TOKeHY B TMOCJIEAOBATENBHOCTH CTABUTCS B COOTBETCTBHE Ter (KOpPOTKas CTPOKa,

KOTOpasi B3aUMHO OJIHO3HAYHO COOTBETCTBYIOT BHIAaM KOH(PpHMIOEHIMATIBHONH WH(pOpMaunu) U3
5



NpeaBapUTENbHO OmperneneHHoro Habopa teroB. Tern monduparoTcs TakuM 00Opa3oM, UTOOBI
MOJIB30BATEb MO UHTYHTHUBHO TOHSTH, 4TO 3TOT Ter oOo3Havaet, Harpumep, CARD — Homep
kapThl, NAME — umst v 7.1, Teru nuinyTcst Ha JJATUHULIG, IJIs1 TOTO, YTOOBI OHU MMEJTH 00U BUT
Ha BCEX KOAMPOBKaX. Bunbl KoHUAEHIMANIbHOW WHPOPMALMK BXOAAT B OIHY M3 KATETOPH
3aKOHOJIATENIbHO PEryJIUPYEeMbIX TaHHBIX, HATPUMEP, NMEPCOHANBbHbIEC JaHHbIe, 0AaHKOBCKAs TalHa,
KOMMepUecKast TaliHa U T.1.

[0044] Jns 3amaun NER ecTb HECKONBKO OOIIMX THIOB CYLIHOCTEH, KOTOPBIE MO CYTH
ABJIIIOTCS. Teramu. [ onpeneneHus: KOHQUACHIIMAIBHOCTH JTOKYMEHTa HEOOXOAUMO YMEHHE
u3BjekaTh cienyrmomue cymHocta: ®UO, nata, DOKHOCTB, MOYTOBBIM WHACKC W T.O., HE
orpaHnuuBasice. [IpuMep M3BIeKaeMbIX HMEHOBAHHBIX CYLIHOCTEHN NMpuBeaeH Ha Pur. 2.

[0045] HcxopHplil TEKCT TOKEHHM3UPYETCss M Terupyercs. i Kaxkaoro TOKEHa ecCThb
OTHENbHBI Ter ¢ pa3Mmerkod. Term otmensrorcss OT TOokeHOB mpobenamu. [Ipemioxkenus
paszzaeneHbl mycThiMu cTpokamu. Habop maHHbIX mpencrasisier co0oi TekCcToBbIHN (aiin nam Habop
TeKCTOBBIX (haiinoB. HaOop maHHBIX MOJUKEH ObITH pa3OMT Ha TPU pasnena. TPEHUPOBOUHBIE,
TECTOBbIE U BAIMIALIMOHHBIE. T PEHUPOBOYHBIE HCIIOJB3YIOTCS AJIs1 OOyUEHUs CeTH, & UMEHHO IS
pPEryJupoOBKH BECOB C TPaJAMEHTHBIM CIYCKOM. Banmupanus ucnosb3yercs i MOHUTOPHUHIA
nporpecca o0y4deHus u Oojiee paHHEH OCTaHOBKU.

[0046] Crioco6 oOyueHnss HEHPOHHBIX ceTel OyZeT pacKphlT Jajiee B HACTOSLINX
MaTepuasax 3asBKU.

[0047] Marpuna kinaccupuKanuy - CTAHIAPTHBIA HHCTPYMEHT ISl OLEHKH CTaTUCTUYECKHX
Mojienel, B Hel OTOOpayKeHbI BEPOSTHOCTH PACIIO3HABAHMS ACHCTBUTEIBHOIO 3HAYEHHs Kak
MIPOTHO3UPYEMOTO, AJIsl KaXKAOTO 3aJaHHOTO NTPOrHO3UPYEMOIO BapHUaHTA.

[0048] Ha ocHoBe kiaccupukalmi TECTOBBIX NaHHBIX BbUCTAOTCA F-mepbl. F-mepa
win (F1-score) npencrasisier coO0H COBMECTHYIO OIIEHKY TOYHOCTH U MOJTHOTHI. J[aHHAs METpHUKa
BBIYHCIISIETCS TIO Clieayromel popmye:

F-mepa = 2 * Tounocts * IlonmHoTa / (Tounocts + [TomHOTA).

F-Mepa BrruucisieTcs B K&KAOM aJrOpUTMeE AJIs KaXKI0T0 BUAA TAHHBIX.

[0049] Caenyrouum marom (103) BBITONHAIOT KJIACCUDUKALIMIO KAKIOTO CJIOBA B TEKCTE HA
OCHOBE INOJYYEHHBIX OT KaXJ0ll HEWPOHHON CeTH TEKCTOB C IPOCTAaBJIEHHBIMU TeramMu Hu
COOTBETCTBYIOLIEH HEHPOHHBIM CETSIM MaTpuLbl F-Mep 1 (GOpMHUPYIOT UTOTOBBII BAPHAHT TEKCTA
C IIPOCTABJICHHBIMH TE€raMH.

[0050] Habop TteroB 3apanee mnpemonpenenen. J[lanueiii HaOOp dopmupyercss ans
o0O3HauUeHNe BCEX KaTeropuil MaHHBIX, KOTOPble HEOOXOIMMO NPOBEPUTH HAa OTHECEHHE K
KOH(pHUIEHIINAIBHBIM, COTJIACHO 3aKOHOAATENIbHBIM, PETYJIATOPHBIM, BHYTPEHHHUM WJIH WHBIM

HopMaM. [IpenoOpaboTka (BekTOpHU3alLMs) MAHHBIX HAMpABJIEHA HA YCKOPEHWE U OOJerdeHus
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nanpHeimeil oO6paboTky, a KOMOWHAIIMHM HECKOJBKHUX HEHPOHHBIX CETeH — Ui TOBBILIEHHS
TOYHOCTU TPOCTAHOBKU TeroB. IIpocTaBnsieTcs TOT Ter, Ha KOTOPBIH C HaUOOJbLIEH
BEPOSITHOCTBK) YKA3bIBAET HE MeEHee OJHOM Moaenu. Taxxke MOAENU TOJKHBI MPOBOJIUTH
KOHTEKCTHBIN MOCHIeA0BaTeNbHbIH aHanu3, Tak kak anapeca, PO u HexkoTOpble Apyrue TUIIbI
JAaHHBIX, B OOMEM CIydae COCTOST W3 HECKOJbKHX CJOB. [l TOATOTOBKM TEKCTa K
KJIaccu(pUKALK, OH TOKEHU3UPYETCsl U Terupyercs. [l KaXkKIoro TOKeHa eCTh OTACIIBHBIN Ter ¢
pasmerkod. Ternm OTAENsOTCS OT TOKEHOB mpodenamu. llpeanmoskeHust pa3meseHbl MyCTHIMU
crpokamu. UToroeslii HAOOp AaHHBIX MPEACTABISIET COOOM TErHPOBAHHBIN TEKCTOBBIN (haily uim
Ha0Op TEKCTOBBIX (paiiiioB.

[0051] Jns u3BieUeHUS HWMEHOBAHHBIX CYIIHOCTEW B JAHHOM PELIEHUU MCHOJIb3YeTCs
Yargy-napcep. [Tapcep ays pa3MeTKu — 3TO TOTOBBIH MEXaHU3M, KOTOPBIH CIIOCOOEH M3BJIEKATH
UMEHa, JaThl, JIOKAlMK, OpraHu3auuyd 1 T.4. Jusg ynydimeHus: paboTel mapcepa HCIONb3yeTcs
cymecTByromas oubnnoreka, monyumnsiuas ums «Natasha». HYacTb TOTOBBIX MpaBHI MAapPCHHTA
yke noctynHbl B Oubnmoreke «Natashay. [ Texyimero pemeHus, MpaBuiia sl U3BICUSHHS
CYIIHOCTEH OIMCHIBAIOTCS C IOMOINBI0 KOHTEKCTHO-CBOOOAHBIX TI'pPAMMAaTUK M CIIOBApeH,
NOCTPOEHHBIX Ha OCHOBE TpeOOBaHWH, 3aJaHHBIX HOPMATUBHBIMH JOKyMeHTamMu. Hampuwmep,
€CIIH CYIIECTBYET HECKOJIbKO YPOBHEH KPUTUYHOCTH HMH(POPMALMH, TO TEPEUUCISETCS, KaKHe
CYLIHOCTH JOJIKHBI OTHOCUTCS K K&XKJIOMY U3 YPOBHEH.

[0052] B pesynbrate mpou3BOaUTCs pa3OUBKa MO MPEUIOKEHUSIM, KaXKIOMY MPEIIOKEHHIO
MIPUCBAUBAETCSl COOTBETCTBYIOIUN HOoMep. COMOCTaBJISIIOTCS BCE HUMEIOLIUECS] CUMBOJBI CO
CJIOBaMH B MpeJIoKeHusX. Tern mpuBoasSTCs K KATErOpUajbHOMY THILY.

[0053] ITepseriii cnoit monenu (Embedding cioii) mpeBpamaer mocieqoBaTeIbHOCTH YUCEN
(cmoBa comoCTaBWJIM 4YHCIAM) B IUIOTHbIE BEKTOpBl (UKCHpOBaHHOrO pasmepa. /[laiee
ucnons3yercs obonouka TimeDistributed, urobbr mpumenuts cinoit Embedding k xaxxmoi
MOCJIeI0BATEIbHOCTH CUMBOJIOB U MOJYYUTh BEKTOPHOE MPEACTABICHHE CJIOB. Jlanee BeKTOpHbIE
MIPEACTABJICHUS CJIOB U CUMBOJIOB KOHKATEHUPYETCSI.

[0054] IlosmyueHHblE BEKTOpPHBIE MPEACTABIEHUS MOAAIOTCS B OCHOBHOW CJIOM MOAENU
(Bidirectional). [laHHBII CJOH pacCUMTBIBAET BEPOSTHOCTH TEroB ISl KaXAOTO CJIOBa B
npemioxxenun. Jlanee stu BepositHocTH mnojatorcss B cnoil CRF, kotopbiil paccuuThiBaeT
pacnpeneneHue BepOTHOCTEN NEPEexXoaa OT OJHOIO Tera K ApyroMy.

[0055] Ha mrare (104) BBINOJHSIIOT Ki1acCU(UKALMIO TEKCTA C MPOCTABICHHBIMU Y KaKIIOTO
CJIOBAa TeramMu IO KJaccaM KOH(UACHLHAIbHOCTH Ha OCHOBE CpPaBHEHUS COBOKYITHOCTH
UMEIOIINXCS TETOB B TEKCTE C 3aJJaHHBIMH TEraMu KOH(PUACHIIUAIBHOW HHPOPMALIUH.

[0056] IToproroenennsle Ha mare (103) naHHBIE, HCMIOAB3YIOTCS ISl AHAIHM3a U TPUCBOCHUS

YPOBHsI Kjaccu(UKaMu BCero Tekcra. JIJis 3TOro MCHOJB3YIOTCS MOATOTOBJICHHBIC TAOIUIIBI
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COYETaHUSl TErOB, ONPENESSIOLUINX CYMMapHBbIH yPOBEHb KOH(UIEHIMAIbHOCTH BCETO TEKCTa.
YpoBeHb KOHPUACHINAIBHOCTH 3aBUCHT OT COYETAHUS TETOB, & HE TOJIBKO OT WX HAJINYHSL
[0057] Ipumep: npocTo aapec BO BCEM TEKCTE HE MPEACTABIAECT KPUTUYHOCTH, & aJpec ¢
YIOMUHAHUEM OOpAINAOLINXCSl JEHEKHBIX CPEACTB YK€ JIOJDKEH KJIACCU(UIIMPOBATHCS C
MOBBIIIEHHONW CTPOrOCThIO. Taxke, MMsI KIaCCUPHUIMPYET LENyI0 TPYMIy JIOACH U HE MOXKET
cunTaThCcsd KpUTUYHBIM. HO MMsi ¢ HOMepoM TenedoHa yke MEePCOHANbHbIE AaHHBIC, KOTOPBIE
JOJDKHBI KITaCCU(PHUIMPOBATHCS HA COOTBETCTBYIOLIEM YPOBHE KPUTHYHOCTH. Eciiu B OKyMeHTe
conepxurcs Toapko PHO, 310 oauH ypoBeHs, HO eciu, kpome PHO, umeercs, Homep Tenedona
U J1aTa POXKACHUS, TO YPOBEHb KOH(PUIECHIINAIBHOCTH TOKYMEHTAa HAMHOTO BBILIE.

[0058] JList KOpPEKTHOM Ki1accu(UKAIIMK BAXKHO OTCJIEKUBATH KOHTEKCT TETHPYEMOTO CJIOBA:
TO €CTb OLIEHUBATh CYLIIHOCTH, HAXOASIIMECS CJIeBa U clipaBa. Teru noay4aroT NpucTaBku: «B-»
€CJIM 3TO NepBO€ BXOKJEHHUE Tera JaHHOTO TUMA, U «I-», eciiu NpoAoIKeHue.

Hpumep: “anpens [B-Date] 2019 [I-Date] rona [I-Date]» umm «117 [B-Money]| munnuonos [I-
Money|».

[0059] Pexyppentnbie HefipoHHble ceTH (RNN) HCHONB3YIOTCS Al pelIeHUs] Pa3IndHbIX
3amay, BKJIIOYast mpodiieMbl 0OpabOTKU E€CTECTBEHHOTO sI3bIKA H3-3a WX CIOCOOHOCTH
UCTIOJIB30BaTh MPEABIAYINYI0 MHGOPMALMIO M3 TOCIEAOBATENILHOCTH JJIsl pacueTa TEKYIIero
BBIXO/A.

[0060] Urobbl mpaBmibHO 00padoTaTh TeKyllee CJIOBO B TeKCcTe (NMPUCBOUTH TET),
HEOOXOIMMO, YTOOBI CETh OCHOBBIBAJIACH HA MOHUMAHUU MPEIBbIAYINErO KOHTEKCTa. 3HAYUT, OHA
JOJDKHA TIOMHHUTb, KAKOHM OBLIT TEKCT ClieBa OT TEKYIIEro CiioBa. TpaariMOHHbIe HEHPOHHBIE CETH
He O0O0NamarOT 3TUM CBOWCTBOM, HX HeNb3s OOYYUTH [IOJTOBPEMEHHBIM 3aBUCHUMOCTSIM.
PexkyppeHTHbIE HEHpPOHHBIE CETH MOMOTAIOT PEIINUTh JAaHHYI mnpobnemy. OHH conmepikaT
oOpatHble CBsI3H, OJaromapsi KOTOPBIM MOTYT IepenaBaTh HHPOPMAIMIO OT OJHOTO IIara CeTH K
Ipyromy.

[0061] OpnHako HECMOTPST HA BO3MOKHOCTb OOYYEHHsI JOJTOBPEMEHHBIM 3aBUCUMOCTSIM, Ha
npaktuke moxenu RNN He paloTaroT MOJKHBIM O0pa3oM W CTPAdarOT u3-3a MPOoOJIeMbl
ucuesaromero rpanuenrta. JlanHas npoOjeMa BO3HHUKAET MO MPUYMHE TOTO, YTO CHrHAJIBI 00
0o0paTHO pacmpOCTPaHsIEMbIX OITHOKAaX OBICTPO CTAHOBSATCS OYEHb MaJICHBKUMH (MM HA00OPOT,
ype3MepHO Oonblimu). Ha mpakTHKe OHHM YMEHBINAKOTCS SKCIMOHEHIHMAIBHO C KOJIUYECTBOM
cnoeB B cetu. Ilo sToii mpuumHe Obuta paspadoraHa crneuuanbHas apxutektypa RNN mox
Ha3BaHUeM ponras KpatkocpouHas mamsaTe (Long ShortTerm Memory - LSTM), uTtoOmI
CIPaBUTHCS € UcUe3aroluM rpagueHToM. OauH nosropsromuiics moayns LSTM-cetu coctout

u3 ueThlpéx cnoéB. LSTM 3amensieT ckpbiThie O510kH B apxutekrype RNN Ha G510KH, Ha3pIBaeMbIe



ONMOKaMH TMaMSITH, KOTOpbIE COAEP)KAT YEThIpe KOMIIOHEHTA: TPU BHIA (PHIBTPOB (BXOTHOU
¢bunbTp, GuasTp 3a0bIBaHUSA, BBIXOAHOH GUIbTp U sdyeiiky mamsaTu (memory cell).

[0062] [IpaBunpHOE pacmo3HaBaHME NMEHOBAHHOTO OOBEKTa B MPEIIOKEHHH 3aBUCHT OT
KOoHTekcTa. [IpeniuecTByrome U MOCIEAYIOIINE CIOBA UMEIOT 3HAUSHHE ISl TPEICKa3aHMs Tera.
JIByHamnpaBJeHHbIE PEKYPPEHTHbIE HEHPOHHBIE CETH ObLIH pa3paboTaHbl Uil KOIUPOBAHHS
KaXKJIOTO JIEMEHTA B MOCJIENOBATENBHOCTD C YY€TOM JIEBOTO U MPABOTO KOHTEKCTOB, YTO JAEJIAeT
WX OJTHUM U3 JIydInux BbiOopoB st 3anaun NER. J/[ByHanpaBieHHast MOJENb pacueTa COCTOUT U3
IBYX OTANOB. NPSMOH CJION BBIYUCIAET NMPENCTaBICHUE JIEBOTO KOHTEKCTAa, OOpAaTHBIM CIOMH
BBIUUCJISIET TPENCTABJIEHHE IPABOTO KOHTEKCTA. BBIXOABI 3THUX MIaroB OOBEIUHSIOTCS IUIS
MOJIYYEHUS TIOJTHOTO TPECTABIICHHUS 3JIEMEHTA BXOIHOH MOCIIEIOBATEIBHOCTH.

[0063] Ycnosuble cyuatinbie oJist (Conditional Random Field, CRF) — sTo HeHanpaBneHHast
BEPOSTHOCTHAsA rpadudeckas MOJAENb Ui CTPYKTYPUPOBAHHOTO TIPEACKA3aHUS YCIOBHBIX
BEPOSTHOCTEH COOBITHI, COOTBETCTBYIOIIMX BEPIIMHAM HEKOTOpOoro rpada, Npu YCIOBHU
HabOmonaembIx naHHbIX. Apxurektypa CRF ¢ Bi-LSTM npumensiemast 1uis peanusaniu crocoda
(100) nmpencrasneHa Ha @ur. 3.

[0064] B xoMOWMHUPOBAaHHOI MOJAENTN BEKTOPHBIC MPENCTABICHUS CJIOB (COCO0O MOMyYeHUs
BEKTOPHOTO MPEICTABIIEHHS OMMCAH B NMPAKTHYECKOW YacTH) TOAAIOTCS B JIBYHAIPABJICHHYIO
Heiipocerp Bi-LSTM. Dta cerb paccuMTBIBAET BEPOSITHOCTH TErOB JJISI KaKAOTO CIIOBA B
npemioxkeHun. I1ycTh At BXOIHOM MOCIEA0BATEIbHOCTH CIIOB (Mpeaioskenus) X=(Xq, X1, .., X,)
P — maTpura BeposiTHOCTEH, KOTOPYIO BbInaér ceth Bi-LSTM. DTa maTpuna pazmepom n*k, raoe k
— YKMCIIO PA3IMYHBIX TErOB, & N — JUIMHA BXOASAIIEH MOCNEN0BATENBbHOCTH. P; j — 3TO BEPOATHOCTS,
YTO y i-Or0 CJIOBa B MpEeIOKeHUH Ter |. [ mocneqoBaTebHOCTH OTBETOB YV = {Vq, V1, .., VN }
score BBIYHCISIETCS O CleAyroiel popmyse:

[0065] Score(X,y) =X oAy, v, T 221 Py,

[0066] rae Ay, 0003Ha4YaeT BEPOSTHOCTb, KOTOpas MPEACTABISIET COOOU OLIEHKY

Yit1
nepexoJia OT Tera 1 K Tery j, TO €CTh TOTO, YTO Ha MO3uLUHU j=i+1 Oyner UMEHHO Ter Y;.q IpHU
YCJIOBUH, YTO MPEAbIAYIIHM TeT Y;.

[0067] Jns moBbimeHust To4HOCTH mnpenckasanusi cio CRF obOyden obecnednBath
coOmoIeHne OrpaHNYeHNH B 3aBUCUMOCTH OT mopsiaka Teros. Hampumep, B cxeme 10B (I -
Baytpy, O - ipyroe, B — Hauano) Ter I Hukoraa He nosiBiisieTcsi B Hadaje npeaioskenus, nim O
I B O - HegomycTrMast MoCen0BaTeIbHOCTD TeroB. [1oHbIl HabOp mapaMeTpoB IJIsl STOH MOAENH

cocronut u3 napamerpos Bi-LSTM cnoés (BecoBble MaTpHLbl, CMEIIEHUs, MAaTPULA BEKTOPHBIX

npencTaBieHnii o) u Matpuna nepexona CRF crnos. Bce 3T mapameTpbl HACTPaUBaKOTCS BO



BpeMsi TPEHHPOBKHM aJrOpUTMa OOPAaTHOrO paCHpPOCTPAHEHHs] OLIMOKH CO CTOXAaCTHUYECKUM
IPaAUEeHTHBIM CIIyCKOM.

[0068] Hanee Oyzner npeacTaBieH NPUHLUN 00y4YeHNs HEHPOHHBIX CeTeH M OLIEHKA KauecTBa
Moenel st meyielt OCyEeCcTBICHHSI 3asBJISHHOTO CIoco0a.

[0069] Ha @wur. 4 npencrasiieH npumMep pasMEYEHHBIX JAHHBIX U1 OOy4eHHUs MOJCTICH.
[0070] Jlns obydeHus Mmoeneii HeoOXOAUMO TIOJITOTOBUTh PA3MEUEHHBIN TaTAaCET ¢ TEKCTOM
u teramu (®@ur. 4). IIpousBonuTcst pa3OMBKa IO NPEIJIONKEHUSM, KaXKAOMY MPEIIOKEHUIO
MPUCBAUBAETCSI COOTBETCTBYIOIIMI HOMED.

IIpumep: B noarorasnusaeMoM Tekcte 47959 npepnoxenuii, coaep:xamux 35179 pa3snuuHbIX
cnos. [lonyyaercs 847657 cTpok B naracere.

[0071] Ha nmepBom sTane oOy4deHusi mpOU3BOAUTCS pa3OUBKa MO MPEUIOKESHUSIM, KasKIOMY
MPEJIOKEHUIO TPUCBAUBAETCsl COOTBETCTBYOLMN HOoMep. Ha crnenyroiem sTame mpuUBOAAT
TOKEHBI (Kaxmoe 3HadeHue crojdua Word Ha @ur. 4) k BekTopHOMY BHAy. [[j1st 3TOr0 BBOAATCS
CJIOBapu AJ CJIOB, JUIsl CUMBOJIOB M JUIsi TeroB. CioBa B MpPENJIOKEHUSIX CONOCTABIAIOTCS C
MOCJIEZIOBATENIbHOCTBIO YHCEJ, a 3aTeM IPHUMEHSeTCs K YMCIOBBIM IOCIEN0BATENIbHOCTIM
¢ynkunio pad sequensec(), 4ToOBI MPUBECTH TOCIEAOBATENILHOCTH K OAHOMY pasmepy. [anee
COTIOCTABJISIFOTCS] BCE UMEIOLIUECS] CUMBOJIBI CO CJIOBAMU B MPEJIOKEHUSIX, & TErH MPUBOASTCS K
KaTeropuajibHOMY TUITY.

[0072] Ha crnenyromem starme pasaensieTcsi BBIOOPKA Ha TPEHUPOBOYHYIO, BATHIALMOHHYIO U
tectoByro. Ucnonbeiyercst mponopuuu 80% k 10% x 10%.

IIpumep: TpenuposouHas 38846 npeniokeHui, BanunauuoHHas 4317 npeanoxeHuil, TecToBas
4796 npennoxeHui.

[0073] Crnenyromum 3tanoM obydeHust uaeT nocrpoenre moaenu. [lepBbiM clioeM sBIIsieTCs
Embedding cno#i, 3amaga KOTOpPOTO: TEPEBECTH TOCIEIOBATEBHOCTH 4YHCEN (KOTOPBIM
COMOCTABWJIM CJIOBA Pa3MEUEHHOTO TEKCTa) B IUIOTHBIE BEKTOPHI (PMKCHPOBAHHOTO pasMepa.
Taxum 06pa3om nosydaeM BEKTOPHOE MPEACTABIEHUE CJIOB.

[0074] Hanee ucnosb3yercst obonouka TimeDistributed, utoObr npumenuTs cnoit Embedding
K KaXJIOW TOCIenoBaTeIbHOCTH CHMBOJIOB. Ilocne mnpuBeneHHON 0OpabOTKM MOJydaeTcs
BEKTOPHOE IIpeJACTaBJeHHEe CHUMBOJIOB. Jlanee MpPOU3BOAUTCA KOHKATeHAlUs BEKTOPHBIX
MPEACTaBJIEHUH CJIOB U CUMBOJIOB.

[0075] Ha cnenyromem stame 3aneiicTByeTcss OCHOBHOUM cioit monenn — Bidirectional.
[TonyueHHBIE HA MIPENBINYIIEM dTale BEKTOPHBIE MPEACTABICHUs oJaroTes B cioii Bidirectional.
JIaHHBIN CIIOM paCcCYNTBIBAET BEPOATHOCTH TErOB I KAXKI0T0 CJI0Ba B peasioxkenuu. Jlanee stu
BeposiTHOCTH TonatoTcst B cyoii CRF, KOTOpBI paccuuThIBAET pacrpeneyieHne BEpOSITHOCTEN

nepexoJia OT OJHOro Tera K aApyromy. Bce mapamerpsl Monenu (BECOBbIE MAaTPHILIBI, CMEIICHHUS,
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MaTpHulla BEKTOPHBIX MpeCcTaBleHi cioB u Marpuua nepexona CRF cnost) HacTpanBaroTcst BO
BpeMsi TPEHHPOBKHM aJrOpUTMa OOPAaTHOrO paCHpPOCTPAHEHHs] OLIMOKH CO CTOXAaCTHUYECKUM
I'PaIUEHTHBIM CITyCKOM.

[0076] Jlanee mpOBOAKUTCS TPEHUPOBKA/OOyUEHUE MONIEITH.

[0077] Ha @ur. 5, 6 npencrasnens! pesyisratel 00yuenust Bi-LSTM+CRF monenu. 3nece
MOKA3bIBAETCSI POCT TOYHOCTH OOydeHust (accuracy) M pPOCT TOYHOCTH HAa BaJMOAIIMOHHBIX
naHHbIX (validation accuracy) ¢ poCcTOM YHCHIa 310X, & TAKXKe MOKA3aHO KaK YMEHbIIAJHCh TIOTEPH.
[0078] Ha ®wur. 7 mpencraBineHsl pe3ysabTaThl MPOBEPKU Ha TECTOBOW BbIOOPKE.
ComnocraBnsieTcsi TEKCT, KOTOPBIA OBUI pa3MEUeH YEeNOBEKOM C pe3yJIbTaTAMU Pa3METKH,
MOJIY4eHHBIMH Ha BbIxoze Mozenu. KauecTBo pabOThI MOJENH ONpPEAeNsieTCsl TEM, HACKOJIBbKO
ONMM3KO MOAENb Mpenyrajaina 3HA4YeHHWE Tera, WIM HWHBIMH CJIOBAaMH HACKOJIBKO MEHBIIE
OTKJIOHEHHUH y pe3ynbraTa paboThl MOZIENH OT MpeN pa3MeueHHbIX 3HAUeHUH TeroB. [l OeHKH
Ka4ecTBa PabOThl TOH MJIM MHOH MOAETH MPUMEHSIOTCS OOIIETPUHSTHIE METOABI M METPHKH
OLIEHKH Ka4eCcTBa MOJEIEH.

[0079] Ha ®ur. 8 mpencrasien npumep oOliero Buaa BeMUCIUTENBHON cuctembl (300),
KOTOpass obOecneunBaeT peanu3aluio 3asBiIeHHOro cmocoba (100) wnm sBIsIeTCS YacThiO
KOMIBIOTEPHOH CHCTEMBI, HANpUMeEp, CEPBEPOM, IEPCOHANBHBIM KOMITBIOTEPOM, YaCThIO
BBIUHCJIUTENILHOTO KjacTepa, oOpabaThIBalOLIMM HEOOXOIWMBbIE JAaHHBIC AJISI OCYIIECTBJICHUS
3asIBJIGHHOTO TEXHHYECKOTO PELICHHSL.

[0080] B ofmem cnyuae, cucrema (300) comepkur oObenuHEHHblE OOIIEH ITHHON
WH(POPMALIMOHHOTO OOMEHa OJMH MJI HEeCKOJIbKO mpoueccopoB (301), cpencTsa mamsiTH, Takue
kak O3Y (302) u II3VY (303), unrepdeticel BBoma/BeiBoma (304), ycTpoiicTBa BBOIA/BBIBOAA
(1105), u ycrpoiicTBo amst ceTeBoro B3anmoneiictaus (306).

[0081] IIponeccop (301) (W1 HECKOJIBKO MPOIIECCOPOB, MHOTOSIIEPHBIN TIPOIIECCOP U T.11.)
MOJKET BBIOMPATHCS W3 ACCOPTUMEHTA YCTPONCTB, LIUPOKO NMPUMEHSEMBIX B HACTOSIIEE BPEMH,
HampuMep, TakuxX npousBoautened, kak: Intel™, AMDT™_  Apple™, Samsung Exynos™,
MediaTEK™, Qualcomm Snapdragon™ u 1.11. [Ton mporieccopoM HiIl OJHUM U3 UCTIONIB3YEMbIX
nporeccopoB B cucreme (300) Takke HEOOXOOUMO YUUTBIBATH TIpadUUIecKHil MPOLeccop,
Hanpumep, GPU NVIDIA wmm Graphcore, THI KOTOPBIX TakKKe SBJISETCS MPUTOAHBIM IS
MOJTHOTO HWJIM YAaCTUYHOTO BhIMOJHEHHs criocoba (100), a Takke MOXKET NPUMEHSTbCS IS
oOy4eHHss U TPUMEHEHHs MOeNiell MallMHHOro OOy4YeHHs B Pa3IMYHBIX HWH(POPMALMOHHBIX
CHCTEMaXx.

[0082] O3Y (302) npencraeyisier coOOH OMEPaTUBHYIO NaMsTh W MpPeIHA3HAYEHO JUIs
XpaHEHHsI UCTIONHSEMbIX mporeccopoM (301) MaImMHOYUTAEMBIX WHCTPYKLUH ISl BBITIOJTHEHUE

HEeOOXOMUMBIX Omepauuii mo Jjorudeckor obpabotke mamabix. O3Y (302), kak mpaBmio,
11



CONEPKUT HCIOJIHAEMbIE WHCTPYKLHUU OINEPALMOHHOW CHCTEMBl M  COOTBETCTBYIOLIHX
IPOTPAMMHBIX KOMIOHEHT (MIPHJIOKEHHs, TPOrpaMMHbIe MOIyJH U T.11.). IIpu 3TOM, B KadecTBe
O3V (302) MoskeT BBICTYIIaTh AOCTYMHBIH 00beM MamsTu rpaduaeckoil KapTsl WK rpadguyeckoro
npoleccopa.

[0083] I13VY (303) mpencrasnsier coboit 0aHO MM Ooee YCTPOICTB MOCTOSHHOTO XPaHEHUS
JaHHBIX, Hanpumep, skectkuil auck (HDD), TBeprorenbHbIil HakonuTenb qaHHbX (SSD), ¢uam-
namsate (EEPROM, NAND wu 1.1.), onruueckue Hocutenu wHpopmammu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u np.

[0084] Jnsa opraam3anuy padoThl KOMIOHEHTOB cucteMbl (300) m opraHm3anmu padoThI
BHEIIIHUX TOJKIIOYaeMbIX YCTPOMCTB MPUMEHSIOTCS pa3inyHble BUAbI HHTep(deticoB B/B (304).
Beibop  coorBercTByIOIIMX ~ HUHTephEHCOB  3aBUCHT OT  KOHKPETHOTO  HMCIIOJIHEHHS
BBIUHCJIUTENILHOTO YCTPOHCTBA, KOTOPBIE MOTYT MPENCTABIATh COOOM, He orpaHnumnBasich. PCI,
AGP, PS/2, IrDa, FireWire, LPT, COM, SATA, IDE, Lightning, USB (2.0, 3.0, 3.1, micro, mini,
type C), TRS/Audio jack (2.5, 3.5, 6.35), HDMI, DVI, VGA, Display Port, RJ45, RS232 u T.11.
[0085] Jlns obecrieueHust B3aUMOJECHCTBUSI TMOJIb30BATENSI C BBIYHCIUTENILHON CHUCTEMOM
(300) mpumensiroTcst pasnuusble cpeactsa (305) B/B uHdpopmaumu, Hanpumep, KJIaBUATypa,
aucIied (MOHUTOP), CEHCOPHBIN OUCIUIeH, Tay-maj, KONCTHK, MAHUIYJIATOP MBILIb, CBETOBOE
nepo, CTHIIYC, CEHCOpHAas MaHeNb, TPeKOOJ, NTWHAMHMKH, MHUKPO(OH, CPEACTBA IOTOJIHEHHOU
pEaTbHOCTH, ONTHYECKHE CEHCOpbI, IUIAHIIET, CBETOBbIE HHIUKATOPBL, MPOEKTOpP, Kamepa,
cpeacTtsa OHMOMETpUYECKOH HACHTU(HUKAIMHM (CKaHEpP CEeTYaTKU TIJla3a, CKaHep OTIEeYaTKOB
NaJbLEeB, MOAYJIb PACTIO3HABAHUS TOJIOCA) H T.II.

[0086] CpencrBo cereBoro B3aumopeiicteuss (300) obecneumBaer mnepenady JaHHBIX
MOCPENCTBOM BHYTPEHHEH WM BHELIHEH BBIYUCIUTENBHOW ceTH, Hampumep, HMHurtpaner,
Hurepner, JIBC u T.n1. B kauectBe ogHoro uimn 6osee cpencts (306) MOKET UCMOIBb30BATHCS, HO
He orpannuuBathes: Ethernet kapra, GSM monem, GPRS monem, LTE monem, 5G moaem, Monyib
cnytHukoBo# cBsizu, NFC monynb, Bluetooth w/unmu BLE monyns, Wi-Fi monynb u ap.

[0087] IlpencraBnenHble MaTepuasbl 3asgBKU PACKPBIBAOT MPEANOYTUTEbHBIE MPUMEPHI
peann3ai TEXHUIECKOTO PEeIIeHHs] U He JOJDKHBI TPAKTOBATHCS KAaK OrPAaHUYMBAIOIINE UHBIE,
YaCTHBIC TPUMEPBI €r0 BOIUIOIIEHUs], HE BBIXOIAIINE 33 MPeAesbl HCIPALINBAEMON MPaBOBOM
OXpaHbl, KOTOPBIE SIBJIFOTCS OYEBUAHBIMU Ui CHELUAINCTOB COOTBETCTBYIOINEH oOJacTu

TEXHHUKH.
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®OPMYJIA

1. KommbroTepHO-peanm3yeMblii  crocod KinacCU(pUKAUUKA JTAHHBIX JJIsl  BBISIBJICHHS

KOH(pHUIEHIINATBbHON NH(POPMALINH, BBITIOIHSAEMBIN C TIOMOLIBIO [0 MEHBIIEH Mepe OTHOTO

npoleccopa U CoJep Kalluil 3Tambl, HA KOTOPBIX:

MOJIy4arOT JaHHBIC NPCACTABJICHHBIC B TCKCTOBOM (bopMaTe;

OCYIIECTBIISIIOT OOpaOOTKy TOJYYeHHBIX HaHHBIX C IOMOINBIO aJTOPUTMOB
MAaIIUuHHOT'O O6yLIeHI/I$I, B X04¢€ KOTOpOﬁ, KaXXaoMy CJIOBY B TEKCTC IPHUCBANBACTCA
TEr, COOTBETCTBYIOIIMH 3aJlaHHOMY THIYy KOH(pHUIEHIHAIbHOW HH(pOpMaLuH,
pUYeM Ui K&KJIOTO aJlfOPUTMa MAIIUHHOTO O00y4eHusi chOpMUPOBaHa MaTpPHULA
KJ'IaCCI/I(I)I/IKaI_II/II/I, Ha OCHOBaHHUU KOTOpOﬁ BBIYUCJIACTCA F-Mepa JJI KaXKO0ro Turia
JaHHBIX;

BBIMOJTHSIOT KJIACCU(PHUKALMIO KAJKAOTO CJIOBA B TEKCTE HA OCHOBE MOJYYEHHBIX OT
KaKJIOTO aJrOPUTMa MAIIMHHOTO OOy4Y€HUs] TEKCTOB C MPOCTaBJICHHBIMU TEraMH U
COOTBETCTBYIOLIEH aJropuTMaM MAIIUHHOTO OOy4eHusi marpuibl F-mep u
(OPMUPYIOT UTOTOBBII BAPHUAHT TEKCTA C MPOCTABICHHBIMHU TETaMU,

BBIMOJTHSIOT KJIACCH(PHUKALIUIO TEKCTa C POCTABIEHHBIMH Y KAXKIOTO CJIOBA TEraMu
Mo KjaccaM KOH(PHMICHUHATbHOCTH Ha OCHOBE CpPAaBHEHHS COBOKYITHOCTH
UMCHOIIUXCA TEroB B TEKCTEC C 3aJaHHbBIMU TEramMu KOH(bHI[eHL[HaJIbHOfI

uH(pOpMALIUH.

Crocob no n. 1, XapakTepU3YIOIUNUCS TeM, YTO JJISl KaKIOTO aJifOPUTMA MAIIMHHOTO

O6yLIeHI/I$I BBIUMCIISIIOTCS TTOKa3aTenu F — MEPDBI IJId KaXXO0T0 TUIla JaHHBIX.

Croco6 mo m. 1, XapakTepuU3YIOIUHACS TeM, 4TO KOH(pUAECHIUAIbHAs HHOOPMALUs

npeacrasJi€Ha 1o MEHBIIIEH MEPE B BUAC TEKCTOBBIX TaHHDBIX W/WITA YUCTIOBBIX JaHHBIX.

Cucrema knaccu(UKalUU JAHHBIX JUIA BBIABICHUS KOH(UIEHIMATbHONW WH(pOpPMALNH,

cozepsKaras

M0 MEHBIIEN Mepe OANH MPOLIECCOP;

1O MeEHbIIeH Mepe OHY MaMsATh, COEOHHEHHYID C MPOLIECCOPOM, KOTOpas
COACPKUT MAIIMHOYUTACMbBIC HHCTPYKLHHU, KOTOPBIC IPU KUX BBINMOJHCHUU I10
MEHbIIEH Mepe OJHUM MPOLECCOPOM 00ECNeunBAarOT BBIMOJHEHHE Criocoba 1o

arobomy u3 .. 1-4.



UYEPTEXW K OMMNCAHMUIO.

(101)
Mony4yatoT gaHHble NpeacTaB/ieHHble B
TeKcToBOM opmare.

“ (102)

| OcylecTBAAIOT 06paBOTKY NOAYHYEHHbIX

AAHHbIX C MOMOLLbIO a/ITOPUTMOB
MaLMHHOrO 06yyeHuns.

BbINOAHAIOT KNaccu GpUKaLMIo Kaxkaoro
C/I0Ba B TEKCTe Ha ocHoBe wara (102).

i (103)
|
|
|

(104)

BbINOAHAOT KAaccMdUKaLmMIo TEKCTA C
NPOCTaBAEHHbIMW Y KaX40ro ¢1oBa
Teramu no Kaaccam
KOHPUAEHLNANbHOCTH.

i
|
!
|
{
|
!
|
i
|

odur. 1



Anwachkl v AOMEHHBIS MMeHa (KpOME OTHOCHMTEABHOTO NYTH)

WHbopmauma MuHUCTEpCTBa HOCTULIMKA

Aepa#

Rl R R T R e

CAv2 vz aw2 b

DonwHocte ©f

our. 2
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Sentence: #  Word Tag

0 1.0 25 B-DATE

1 (1.0 anpens -DATE

2 |1.0 Brnagymmup | B-PERSON
3 |10 MetpoB -PERSON
4 11.0 BoicTynun (O

5 |1.0 Ha O

6 1.0 oTkpbiTHK | O

7 (1.0 komnadmm [ O

8 1.0 "CepepHbiti | B-ORG

9 (1.0 kpan” -ORG

10 1.0 O

11 12.0 MOCKBA |B-GEO
1212.0 , o

1312.0 21 B-DATE
14 12.0 WHOHS -DATE

our. 4
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Word [|True ||Pred

Bripyuka : 0 o

HAMK : B-ORG B-ORG

B : 0 o

2011 : B-DATE B-DATE

rogy : I-DATE I-DATE

cocTasuna : 0 0

117 : B-MONEY B-MONEY

mMApa : I-MONEY I-MONEY

Aoanapos : I-MONEY I-MONEY

s : 0 0

peHTabenbHOCTL & O 0

o 1 0 o

nokasarTenmo : 0 o

EBITDA : 0 0

cocTasuna : 0 0

195 : B-PERCENT B-PERCENT

% I-PERCENT I~PERCENT
0

0

our. 7




300

Hpongccop o3y 3y
301 302 303
] i )
4
1
h/ v 4
. CpeacTBo. CETEBOLO
Hnrepheticer B/B Cpencrsa B/B B onelicTBus:
304 305 306

our. 8




OTYET O IATEHTHOM IIOUCKE  [Homep enpashiickoft saszku:

(crates 15(3) EATIK 1 npasuiio 42 IaTenTHOM MHCTPYKIUH K

EAIK) 201992491

A. KIACCUOHUKALIMA NPEIMETA NU30BPETEHUA:
GOG6F 21/60 (2006.01)

GOGF 40/279 (2006.01)

GO6N 20/00 (2006.01)

Cornaco MexayHapoaHoii natentHoi knaccuuxaumnn (MIK)

5. OBJIACTD INOHUCKA:

[IpocMoTpennas nokyMeHTaLus (cucrema knaccuukaunn ¥ uuaexcsl MIIK)
GOG6F 21/00, 21/60, 21/62, 30/00, 30/27, GO6N 20/00

SHCKTpOHHaﬂ Oasa AaHHbLIX, HCNOJIL30BABLUAACA MPU NOUCKE (Haznanue Ga3bl H, €CJIH, BO3MOXHO, UCNTOJIB3YEMBIC NTOUCKOBBIC TCPMHHBI)

B. JOKYMEHTbBI, CHUTAIOILIMECSA PEJIEBAHTHBIMU

Kareropus* CcblIKH Ha JOKYMEHTbI C YKa3aHHeM, II€ 3TO BO3MOXKHO, PEEBAHTHBIX YacTell OrHocuTCS K NYHKTY Ne
X US 2018/0365593 A1 (ORACLE INTERNATIONAL CORPORATION) 20.12.2018, pe- 1-4
{epar, naparpads1 {0004], [0005], [0017], [0021], [0045], [0048], [0049], [0064], [0108],
[0168], [0185], [0186], [0217], [0223] - [023 1], [0286]
A US 10412102 B (SKYHIGH NETWORKS, LLC) 10.09.2019 1-4
A US 2018/0367575 A1 (NETSKOPE, INC.) 20.12.2018 1-4
A RU 2661533 C1 (AKLHHOHEPHOE OBLLECTBO "JIABOPATOPHS KACIIEPCKOI'O") 1-4

17.07.2018

D Nocneaymne J0KyMECHThI YKa3aHbl B IPOAOJIKEHUH

* Ocofbic KaTeropHH CChUIOYHBIX JOKYMEHTOB:

eBpa3niicKoil 3asBKy UNK NOCHE Hee oM

[«O» - IOKYMEHT, OTHOCAINHCA K YCTHOMY PacKpbiTHIO, IKCIOHUPO-

BAHUIO U T.A.
"P" - IOKYMEHT, OnyGIBKOBaHHBIA A0 AaTbi NOAAYH €BPA3HICKOH & TamH Tol xe meropm;
3a4BKH, HO NIOCAE JaTht HCMPAWKBAEMOTO NPHOPHTETA" (<2 = LOKYMCHT, RBIIAIOWHUACA N1ATEHTOM-aHAIIOrOM

«L» - JOKYMEHT, NpUBECHHbIH B APYTHX UeNAX 7

«T» - Gonee NO3AHHI NOKYMEHT, ONMyGAMKOBAaHHbIN NIOCNE AATH! MPUOPHTETA U
(«A» - LJOKyMEHT, OPEAENAIOMH OOLLNH yPOBEHb TEXHHKK NPHBEACHHBIA 1A NOHKMAHHA u300peTerms
«D» - OKyMEHT, NpuBeeH I B eBpa3uiickol 3asBKke

«X» - NOKYMEHT, HMetowwni HanGonee GNU3KOE OTHOLIEHHE K MPEAMETY MOMCKa,
«E» - Gonee paHuuit JOKYMEHT, HO ONyGNMKOBaHHBIN Ha AaTy NoAa4y

nopovalluii HoBU3HY WM H300PETaTENHCKUI YPOBEHD, B3STHI B OTACNBHO-

«Y» - HOKYMEHT, UMelowwnit HauGonee 6/IM3KOe OTHOWLIEHHE K NPEAMETY NOMCKa,
nopoyauni H306peTaTe/IbCKUI YPOBEHD B COMETAHUMU C JAPYTHMH JOKYMEH-

Jara nposenenus narentHoro noucka: 06/11/2020

J.1O. Poroxun

. /.
YNOAHOMOYEHHOE JIMLIO: M
Havanshuk YnpaBieHus 5KCOepTH3LI e /
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