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Wzobperenne oTHOCUTCS K OOJAcCTH KOMIIBIOTEPHOM TEXHWKH, B YAacTHOCTH K PEMICHHAM IS
peanu3anuu AUanoroBbIX CUCTEM JUIsl aBTOMaTU3UPOBAHHOM OLIEHKU HAMEPEHUH U AIMOLIUH MTOJIb30BATENS.
TexHMUYECKUM PE3yaBTaTOM SIBIISIETCS OOECIIeueHHE B peallbHOM BPEMEHH aBTOMAaTH3HMPOBAaHHOTO aHAJIM3a
COoO0LIeHHH MONB30BaTeNs A1 BIOOpa Haubonee pesieBaHTHOM peakuuy A8 aBTOMaTHYECKOro OTBETa
CO CTOPOHBI IHMAJOTOBOH CHUCTEMBI. 3asBICHHBIH pE3YyNbTaT JOCTUTACTCS C IIOMOLIBIO CHCTEMBI
ABTOMAaTU3UPOBAHHOW OLIEHKH HAMEPEHUI M SMOLMK IOJIb30BATENEH IMAJIOrOBOM CUCTEMBI, KOTOpas
COIEPXHUT MO MEHBIIEH Mepe OIMH IIPOLECcCop; IO MEHbIIeH Mepe OAHO CPEACTBO MNaMsTH;
MOZYJb IPENpPOLECCHHTa TEKCTa, BBIMOJHEHHBIH C BO3MOXXHOCTHIO OOpaOOTKM BXOAHBIX IaHHBIX,
IpU KOTOPOH OCYILIECTBISICTCS OYMCTKA, HOPMAaNM3alUs M TOKEHU3AIUsl TEKCTOBBIX JAHHBIX; MOIYJb
BEKTOpH3alny, oOecneynBaroluii (HOpMUpOBaHHE BEKTOpA IPEUIOKEHHH Ha OCHOBAaHWU TOKEHOB,
HepeJaBaeMbIX OT MOAYJS HMPEMNPOIECCHHra TEKCTa, MOAYJIb aHAJIM3a TOHAIBHOCTH, BBIIOIHEHHBIH C
BO3MOKHOCTBIO OIIPE/ICNICHHS THIIA NMPEAJIOKCHNS Ha OCHOBAaHMH ITOIYYaeMOTO BEKTOpa C ITOMOIIBIO
MOZIETIM MAIIMHHOTO OOy4eHHs, NpPU 3TOM THI TPEIJIOKEHHS NpeNCcTaBiIsieT co0OH HeraTHBHBIH,
MO3UTHUBHBIN, HEUTPANbHBIA UM Pa3rOBOPHBIN; MOAYIb U3BIECUEHUS JUAIOTOBBIX AKTOB, BBINOIHEHHBIH
C BO3MOXXHOCTBIO ONpe/esieHHs OOIero HaMepeHHsl B IOCTYIAIOIINX HPEIUIOKEHHUSIX C ITOMOIIBIO
00pabOTKH YIMOMSHYTOTO BEKTOpa MPEAIOKEHHS MOJACIbI0 MALIMHHOTO OOYYCHHS; MOLY/Ib 00pabOTKU
COOBITHH, BBITIOJHEHHBIN C BO3MOKHOCTBIO 00pPaOOTKM TOKEHOB NPEJIOKEHUH HA MPEIMET BbISBICHUS
110 MEHBIIIEH Mepe OTHOTO U3: CYOBEKT, OOBEKT, NEHCTBHE WIIM UX COUYETAHMUS, B KOXKAOM NPEATIOKCHNH;
OIIpezieIeHNe KOHKPETHOTO HaMEpeHWs W/WIM NPHYHMHBI, a TAaKXKe SMOLMH 00beKTa M CyObeKTa Ha
OCHOBaHHMHU 00pabOTKH yIIOMSHYTHIX TOKEHOB IPEIUIOKEHUSL.
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MIIK: GOG6F 40/10; GO6F 40/279; GO6N 3/02

CHCTEMA U CIIOCOb ABTOMATH3UPOBAHHOM ONEHKH HAMEPEHUH 1
SMOIUHA MOJb30BATEJIEN JTUAJIOTOBOU CHUCTEMBI

OBJIACTb TEXHUKH

[0001] Hacrosiimee wu3o0pereHHe OTHOCHTCS K OONACTH KOMITBIOTEPHOW TEXHUKH, B
HYaCTHOCTHU K PEHICHUAM IJIA pC€ain3allid JUAJIOTOBbIX CUCTEM IJIA aBTOMaTHSHpOBaHHOﬁ OLICHKU

HaMEepeHUH U 3MOLIUN MOJIb30BATEN.
YPOBEHb TEXHUKH

[0002] OnpeneneHve HamMepeHUH ¥ OMOIMIA TOJB30BATENsI — HWH(POPMAIMIO CIOCOOHAs
CYIIECTBEHHO MOBBICUTH Ka4eCTBO 00pa0OTKH COOOIIEHNH B AUANOTrOBbIX cuctemax. [logoOHble
MEXaHMU3Mbl aHAJIU3a Ceiyac MPHUCYTCTBYIOT BO MHOTMX IMOMYJSIPHBIX 4aT-00Tax, HampuMep,
Gunrock (Chen C. Y. et al. Gunrock: Building A Human-Like Social Bot By Leveraging Large
Scale Real User Data. - 2018.
https://pdfs.semanticscholar.org/b402/b85ad45e3ac51f1da8ee718373082ce24f47 pdf)

[0003] ApXUTEKTypa AUAJIIOTOBON CHCTEMBbI BKJIFOHYAeT B ce0si CyOMONyJiM, OTBEUaroLIne 3a
KJIacCH(PUKAIIUIO ¥ U3BJIEYCHUE 3aJaHHBIX KOMAH/I OT MOJIb30BaTesis (intent), smMoruii (sentiment),
BBIJIENIEHHs TEMATHK pa3roBopa nosb3osareds (topic modelling). Cucrema mokas3plBaeT BBICOKHE
METPUKH Ka4eCTBa, OTHAKO OIEePUPYET TOJIBKO 3aJJAHHBIMI HAOOpAMH SMOLIMH, KOMaHJ, TEMATHK,
TOI'Z1a KaK MOBE/IEHHE MOJIb30BaTeNel He IETEPMUHIPOBAHO U MOTEHLUAIBHO MOXKET MOKPbIBATH
HEOTPAHMYEHHOE KOJMYECTBO TEMATHK.

[0004] JIpyruM mpuUMEpOM TaKOro poaa CHCTEM siByisieTcs peurenune Xiaoice (Zhou L. et al.
The design and implementation of Xiaolce, an empathetic social chatbot //arXiv preprint

arXiv:1812.08989. — 2018. https://arxiv.org/abs/1812.08989). JlaHHas auMaioroBas CHCTEMaA

TaKXKe ONEepUpPyeT CyOMOAYISIMH, OTBEYAOLIHE 3a KJIACCHU()HMKALMIO KOMAHZ OT IOJb30BATEJs
(intent), smonwmii (sentiment), BbIIENEHUs] TEMATHK pa3roBopa nosb3oBareis (topic modelling),
BBIJICJICHHSI 3aJaHHOTO Habopa HamepeHuii/ muanorosbix akTos (dialog acts). OHa Takske obnanaer
CMeLUaIbHOM CHCTEMOI XpaHEHHsI MHEHHIT MOJIb30BATENsI U CBA3aHHBIX C HUM OOBEKTOB.

[0005] Cucrema TOKa3bIBaeT BBICOKME METPUKU KaueCTBA W PETYJSIPHO OOHOBIISIET
APXHUTEKTYPY 3a cHeT OOJBIIOro KOJMYECTBA OOPATHOH CBSI3U OT nosib3oBareied. OQHAKO TaKxke
OTEPUPYET TOJNBKO 3aJaHHBIMH HabOpaMH SMOLMI, KOMaHJ, TEMAaTHK, TOTAa KaK MOBENCHHE
NOJIb30BaTeNNell HE JETEPMUHHUPOBAHO U TMOTEHIMAJIbHO MOXET MOKPbIBATH HEOTPAHHYSHHOE

KOJIMYCCTBO TEMATHUK.



[0006] IIpu 5TOM CYLIECTBYIOT HEMPOCETEBBIE MOIENN C OTKPBITHIM HAOOPOM BO3MOKHBIX
BBIBOZIOB (B TOM YHCJI€ TOTEHIIMAIBHO — HAMEPEHUH, 3MOLHIT), B 4acTHOCTH, Moaenb Event2Mind
(Rashkin H. et al. Event2mind: Commonsense inference on events, intents, and reactions //arXiv

preprint arXiv:1805.06939. — 2018. https://arxiv.org/abs/1805.06939). J/laHHas cuctema peuraer

3a/a4y JIOTHYECKOrO BBIBOJIA U T'€HEPUPYET BO3MOXKHBIE SMOLIMOHAJIBHBIE COCTOSTHHSI YeJIOBEKa
(OTKPBITBIN CIIMCOK) COOTHOCHUMBIE C COOBITUSIMH, ONTMCAHHBIMU B TEKCTE HAa €CTECTBEHHOM SI3bIKE.
[0007] Ha Bxom cucreme mnaercsi TEKCT C OMHCAHMEM KAaKOro-TO COOBITHsS (Hampumep,
ITepcona X mper yTpoM Kode), — CUCTEeMa T'eHEepHpPyeT HaMepeHus, JIMOO NMPUYUHY COOBITHS
(ITepcona X xo4et B30OAPUTHCS/POCHYThCs 1t [lepcona X 3achinaeTt) 1 NCHXO03MOLIMOHATIBHOE
cocTosiHMe W peakuun cyOobekToB coObrtusi (Ilepcoma X d9yBCcTByeT ce0si  yCTalbiM).
[ToreHumanpsHO 00y4YeHHAsE CUCTEMa CIIOCOOHA COOTHOCUTD BBICKA3aHHbBIE YMOLIUU M COCTOSIHUS C
CyOBEKTOM M OOBEKTOM (€CIM OHU MPUCYTCTBYIOT B COOOLIEHNUHN). ABTOPBI JAHHOTO PEIIEHHS
cobpanu jmaTacer Ul aHTJIMHCKOTO S13bIKA, B KOTOPOM coaep:kurcss okoso 25.000 coObrruii u
COOTBETCTBYIOIIMM MM pPEaKIMA W HaMepeHWH ydacTHMKOB coObiTuii. Cucrema crmocoOHa
I€HEpUPOBaTh PENIEBAHTHBIM OTBET M TOKA3BIBAET BBICOKHE METPHUKU KauyeCTBAa HA TECTOBOM
BbIOOpKe. ONHAKO UIsI PYCCKOTO sI3bIka MOAOOHOTO HabOpa NAHHBIX HE CYIIECTBYET, TaKXKe,
MOp(]OJIOTHA PYCCKOrO s3bIka Oorade, YTO IMOTEHLHAIBHO MOXKET BBI3BATH IMPOOJIEMBI I

reHepaLtH.
CYINHOCTD U30BPETEHUA

[0008] JInsi pemieHus CyLIeCTBYIOINeH TeXHUYECKOH MPOoOieMbl MpeasaraeTcst 3asBIeHHAsS
ApXUTEKTypa CHCTeMbl M crocoba ee (YHKLHMOHHPOBAHUS, KOTOpas CIOCOOHAa B pPEaJIbHOM
BPEMEHH MMPOAHAIN3UPOBATh COOOIIEHHE OT MOJB30BATENSA HA MPEIMET HE TOJIBKO (PAaKTHIECKOTO
CMbICJIa BBICKA3bIBAHUS, HO M 3MOLUMN, CyOdIMOIMH, TPUYHUH COOBITHI B BBICKA3bIBAHUH,
OTKPBITOTO CITUCKA HAMEPEHUH, U HA OCHOBAHUH JAHHOW MH(POPMALIMH OTBEYATh MMOAEPKUBATD
Pa3roBOp € MOJIb30BaTENEM OO0JIee BAIMAHO M HYMIIATUYHO.

[0009] TexHUYeCKUM pe3yJNbTaTOM SBISIETCS OOecreueHue B PealbHOM BpPEMEHU
ABTOMATHU3UPOBAHHOTO aHAJIN3a COOOINEHUH MONb30BaTeNIs JIJIsl BIOOpa HanboJjee pelieBaHTHOU
peaKLUUu JIs1 aBTOMATHYECKOTO OTBETA CO CTOPOHBI IHAJIOTOBOH CHCTEMBL

[0010] 3asBIEHHBIN PE3yNbTaT JOCTUTAETCS C TMOMOIIBI) CHCTEMBI aBTOMATH3UPOBAHHOM

OLICHKH HAMEPEHUH U 3MOLIUH NOJIb30BaTeNeH JUAIOrOBOM CUCTEMBI, KOTOPast COAEPIKUT:
10 MEHBIIIEN MEPE OUH NPOLIECCOP;

110 MEHbIIIEH MEPE OAHO CPEACTBO MaMATHU,



MOJyJIb TIPETPOLIECCUHTA TEKCTA, BBIMOJIHEHHBIN ¢ BO3MOKHOCTBIO 00OpabOTKH BXOIHBIX
JNAHHBIX, OpPU KOTOPOW OCYLIECTBJAETCS OYMUCTKA, HOpPMaju3alus WM TOKEHU3aLUs

TCKCTOBBIX JAHHBIX,

MOZIyJIb BEKTOpPH3alMH, OOecrednBaroImuil (OpMUPOBAHHE BEKTOpa MPEAJIOKCHUI Ha

OCHOBAaHUH TOKCHOB, NEPEAaBaCMbIX OT MOOYJIA MPENPOUECCCUHIa TCKCTA,

MOAYJb aHaJIW3a TOHAJIBHOCTH, BBINOJHEHHBIN C BO3MOXHOCTBIO OIPEAENICHUs] THUIlA
MPEAJIOKEHUsT HA OCHOBAHUM TOJIy4a€MOr'0 BEKTOpa € MOMOILIBIO MOJETH MAIlMHHOTO
OOy4eHHUs1, IPU ITOM THII NPEIJIOKEHUS MTPENCTaBsieT COOOMN: HEraTUBHBIM, TO3UTHBHBIH,

HENUTpaJbHBIA U Pa3TOBOPHBIN;

MOAYJIb U3BJICUCHUA OUAJIOTOBBIX AKTOB, BBIIOJIHEHHBINA C BO3MO>KHOCTBIO OIIPECACICHUSA
o0Imero HaMepeHHWsi B MOCTYMAKOUIUX MPEIJIOKEHUSIX ¢ TOMOIIBI0 00paboTKH

YIOMSIHyTOT'O BEKTOpPA MPENJIOKEHUST MOJISIbI0 MAIIMHHOTO OOYYeHUSI,
MOy Jib 0OpabOTKH COOBITHIA, BBITIOJTHEHHBIN ¢ BO3MOKHOCTHIO

00paboOTKH TOKEHOB MPENJIOKEHHI Ha TPEAMET BBIIBICHHs O MEHbIIEH Mepe
ONHOTO H3. CYOBEKT, OOBEKT, NeHCTBHE, WM WX COYETaHHs, B KaXKIOM

MPEIJIOKEHUH;

ONpeaAcCICHUEC KOHKPETHOI'O HAMEPCHUA W/ uIu MPUYUHBI, a TAKXKE SMOIUH oOBeKTa

151 Cy6”beKTa Ha OCHOBAaHHH O6pa6OTKI/I YIOMAHYTBIX TOKEHOB IMPEAJIOKCHUA.

[0011] B ogHOM M3 4acTHBIX NPUMEPOB pealu3aluu CUCTEMbl IIPU TOKEHU3AaLUU BXOJHBIE
IaHHbIE Pa30MBAIOTCS HA CJIOBA, YHMCIIA W/IIIH 3HAKU TPETIMHAHUS.

[0012] B npyrom dYacTHOM mpumepe peamu3aliil CUCTeMbl pasOHeHHe TpPeasIOKeHHH
OCYLIECTBIISIETCS 1O po0esIaM 1 3HaAKaM MPENUHAHUS, ¢ Y4€TOM COKpPAIIeHUH U WHULIHAJIOB.
[0013] B npyrom yacTHOM npumepe peanusaluyd CUCTEMbI IPU OUUCTKE JAHHBIX yAAISAIOTCS
TOKEHBI, He SIBJISIFOIIMeCss OyKBaMu ajipaBuTa, 3HAKAMHU TIPEMUHAHUS W/ WA AP PAMH.

[0014] B npyrom wacTHOM npumepe peannusanuu CUCTEMbl MOAYJIb IPENPOLIECCUHIa TEKCTa
B XOJ1€ HOPMAJIN3ALIUU BBIMOJHSAET UCIIPABJIEHUE ONEYaTOK B TOKEHAX.

[0015] B npyrom yacTHOM npumepe peanu3anuu CUCTEMbl MOAYJIb IPENPOLECCHUHIAa TEKCTa
B XOJ1€ HOPMAJIN3AL1UH BBIMOJHAET JEMMATU3ALUI0 TOKEHOB.

[0016] B npyrom yacTHOM npumepe peann3anuu CUCTEMbl MOJYJIb MPENPOLIECCUHIa TEKCTA
B XOA€ HOPMAJIM3aLMH OCYIIECTBISIET ITOCTPOSHHE CHHTAKCHUYECKOro rpada Ais KakIoro
NPEAJIOKEHUsT Il ONpeneeHHss OWHApPHBIX OTHOLIEHWH VYIPABJIEHUS, COIJIACOBAHUSA U

MMPUMBIKaAHUS MEXAY CJIOBaAMU Hp@l{ﬂO)KeHI/IfI.



[0017] 3asBNEHHBII TEXHUYECKUH pPe3yJibTaT OCTUTAETCs TAaKKe C MOMOIIBIO criocoda
ABTOMATU3UPOBAHHON OLIEHKH HAaMEPEHUM WU SMOLMH MOJb30BaTeNed AUAJIOrOBONM CHUCTEMBI,
KOTOPBIN BBIMOJIHAETCS € MTOMOILBIO IIPOLIECCOPA U COACPKUT 3TAIbl, HA KOTOPbIX:

BBINOJIHAIOT 00paOOTKY BXOIHBIX TEKCTOBBIX IAHHBIX, NMPHU KOTOPOW OCYIIECTBISIETCS

O4YHUCTKa, HOpMaJIM3alys U TOKCHU3alusA JaHHBIX,

(OPMHPYIOT MO MEHbLIEH Mepe OIUH BEKTOP MPEAJIONKEHHsST HA OCHOBAHUH TOJTy4aeMbIX

TOKCHOB JaHHBbIX;

OCYLIECTBJISIIOT aHAJIN3 TOHAJIBHOCTH, IIPU KOTOPOM OMNPEAENSIOT THUIl IMPEIJIOKEHUs Ha
OCHOBAHUH YIOMSIHYTBIX BEKTOPOB MPEIJIONKEHUH C TTOMOIIBI MX 00pabOTKH MOJENbIO
MAIIUHHOTO OOYYEHUs], IPU STOM THII MPEJIOKEHUS TIPEACTABIIET COOOM: HEraTHBHBIMH,

MO3UTUBHBIN, HEUTPAJIBHBIN U Pa3rOBOPHBIN;

BBIMIOJTHSIFOT M3BJICYCHHE JHMAJIOTOBBIX AKTOB, MPH KOTOPOM OMpPenessiioT odinee
HaAMEpPEeHHE B TMOCTYMAKIIUX MPENJIOKEHUSIX C TOMOINBID OOpabOTKH YIOMSHYTOTO

BEKTOpa NPECAJIOKEHUA MOACTBO MAITKMHHOT'O O6yLIeHI/I$[;

BBIMOJIHSIOT 00pa0OTKY YITOMSHYTBIX TOKEHOB MPENJIOKEHNH HA MPEAMET BBIIBJICHUS IO
MEHBLIEH Mepe OJHOrO M3 CyObeKT, OOBEKT, AEHCTBHE, MM UX COUYETAHUs, B KOKIOM

NPEIOKEHUN, U

OTpEeNeNIIOT KOHKPETHOE HaMEpeHHe W/WIM TMPUYUHY, a TakXKe SMOLHMH OObeKTa |

cyObekTa Ha OCHOBaHMU 00Pa0OTKH YIIOMSHYTHIX TOKEHOB MPEIJIOKEHUS.

[0018] B ogHOM U3 4YaCTHBIX MPUMEPOB pear3aluu crnocoda MpPU TOKEHU3ALUH BXOIHbIE
JaHHbIe Pa3OUBAIOTCS HA CJIOBA, YHCJIA W/WIIN 3HAKU TIPENMHAHUS.

[0019] B npyrom wuacTHOM mpuMepe peanu3aluu crocoda pas0OueHHe MNPeioKeHUN
OCYLIECTBIISIETCS 1O pobesIaM U 3HaKaM MPEMUHAHKS, C YY€TOM COKpAIIEeHUH U WHULIUAJIOB.
[0020] B npyrom 4acTHOM mpuMepe pearu3alii crocoda mpu OYMCTKE JaHHBIX YOATSIOTCS
TOKEHBI, He SIBJISTFOIIHecss OyKkBaMu ajipaBuTa, 3HAKAMHU TIPEMTMHAHUS W/ WTH U PAMH.

[0021] B npyrom 9acTHOM mpuMepe peaiu3aliu crnocoda B XOIe HOPMaJHM3alMH TEKCTa
BBIMNOJIHSIETCS] UCIIPABIIEHUE ONEYaTOK B TOKEHAX.

[0022] B npyrom 9acTHOM mpuMepe peanu3aliH crnocoda B XOIe HOPMAaJH3alMH TEKCTa
BBITTOJIHSAETCS MOP(OJIOTHUECKUH aHAIN3 U JIEMMAaTH3aLHsI TOKEHOB.

[0023] B npyrom 9acTHOM mpuMepe peanusaluy crnocoda B XOI€ HOPMAaJH3alMH TEKCTa

OCYHIECTBILICTC MOCTPOCHUE CHUHTAKCUYICCKOIO rpa(ba AJIL KAXKAOTro MNPEAJIOKCHUA A



ONpeEaACICHUS 6I/IHaprIX OTHOIIIEHUH YHpaBJICHUsA, COTJIIACOBAHUSA U MIPUMBIKAHHWS MEKAY CJIOBAMU

MPENJIOKEHU .

KPATKOE OITACAHUE YEPTEXEN

[0024] @ur. 1 wunrocTpupyeT oOImmii BUJ 3asiBICHHONW CUCTEMBL.
[0025] @ur. 2 WUTIOCTPUPYET APXUTEKTYPY MOAYJIst 00paboTKN COOBITHIA.
[0026] @ur. 3 wUTOCTpUPYeET OOIIUI BUI BHIYMCIUTEBHOTO YCTPOMCTRA.

OCYHECTBJIEHUE U30BPETEHUA

[0027] Ha @wur. 1 nmnpencraBneHa apxurekTypa 3asBieHHOW cuctembl  (100)
ABTOMATHU3UPOBAHHON OLICHKM HAMEPEHUM W SMOLMHI MOJb30BaTENeld AHAJIOrOBONH CHUCTEMBI,
KOTOpasi MOXKET ObITh peajqn3oBaHa Ha 0a3e BBIYHCIUTEIBHOTO YCTPOWCTBA, HAIMPHMED,
NePCOHAILHOTO KOMITBIOTEpa, cepeepa U T.1. Cucrema (100) comep kUT COBOKYITHOCTh MOAYJIEH
o0ecrieunBaroIii 00padOTKH MOCTYMAO X PETUIHK OT NMoJb30BaTess (10), KOTOPBIi BBITOIHAET
B3aUMOJIeHcTBHE ¢ AranoroBoii cucremoii (110).

[0028] Monyne mnpenpoueccuara Ttekcra (101) sBuseTrcss MoayneM  BBIOJIHSIOLIIM
NEepBUYHYI0 00paboTKy oOpalneHHil MOJb30BaTeNs, B YaCTHOCTH, BBINOJHSET 00s3aTeIbHBbIE
NIOCJIEZIOBATENIbHBIE TPOLENYPhl OYMCTKH W TMOATOTOBKM BXOJSINErO TEKCTa W3 JAHAJOrOBOH
CUCTeMBI TP BeleHuU Oecenpl ¢ mojbp3oBaTesieM. Moaynb npenponeccunra (101) ocymectsisier
JeNIeHNe BXOJAIIEro TEKCTAa Ha MpPeUIOKeHUs W KX TokeHusauumioo. Iloxg TokeHusauumeit
NIOHMMAaeTCs pa3OueHne TeKCTa HA MUHMMAJIBHO (DyHKLIMOHAIbHBIE €ANHULIBI, TOKEHbI, KOTOPBIMU
SBJISIFOTCSI CJIOBA, YUCJIA U 3HAKU MYHKTYaLlUH.

[0029] BxonHbie nannble nonaroTcst Ha Bxon MonyJisi (101) B popmare txt. ITonb3oBaTesns (10)
MOKET B3aMMOJEHCTBOBATh ¢ AMaioroBoil cuctemoi (110) ¢ MOMOIIBIO TOJOCOBBIX KOMAaHI,
HanpuMmep, eciu rojiocoBasi cucrema (110) mpencrasisier coboit ronocoBoro. B atom ciyuae
rOJIOCOBbIE KOMaH bl NoJb30Bates (10) mpeodpa3oBbIBAIOTCS B TEKCTOBBIN (POPMAT C MOMOIIBIO
U3BECTHBIX pElIeHUi B ypoBHe TexHukw, Hampumep, Google Speech-to-Text. C momorubto
OTKPBITBIX OMONMMOTEK Ha si3bIke python3, MPOM3BOAMTCS NeJ€HHE TOJYYEHHOTO TEKCTa Ha

npemioxkeHusi(mpu momornn https://pypi.org/project/rusenttokenize/ ) u neneHue MpeIOKEHUN HA

TOKEHBI C TOMOINBI0 pPa30MBKU MPEIUIOKEHUH MO mpolenaM U OTHAENEHHS OT HHUX 3HAKOB
NPEMUHAHMUS.

[0030] ITocne nepuuHO# 00paboTku Tekcra moayiem (101) hopmupyercs npeanokeHui, B
KOTOPOM CITUCKH TOKEHOB MPEAJIOKEHHS.

ITpumep:



“Bce moau cmeptHbl. Cokpar — uyenosek. CnenosarenbHo, Cokpar cmepreH.” [ [ [“Bce”,

2% 2 2% < <

, “cmeptHBL, “.’], [“Coxkpar”, “—, “uyenoBek

2% ¢ I
PR

2%
> 2

“monu ], [ “CnenoBaTenbHO , “Cokpar”,
“cmepten”, “.7 ] ].

B nanHOIl cucTemMe TOKEH CUMTaeTCs He TUIIOM JAaHHBIX string, a oObekToM kiacca Token, y
KOTOPOTO ONpeieNIeHbl CISAYIOLINE aTPUOYTHI:

asis — 371€Ch XPAHUTCSI TEKCT TOKEHA «KaK €CThY

morph — pe3yabTaT MOp(}HOJOrHUeCKOro aHain3a TokeHa (HopMaJjibHasi popma CJIoBa, 4acThb pPeyH,
Majex v T.10.)

spellcheck — pesynbrat cneuryekunra (ot anri. Spellcheck — mpoBepka mpaBonucaHus) TOKEHa.
Ecnu Monynb crieytdekuHra He BbISIBHII OIIMOKY, STOT aTpuOyT OYIET MyCThIM, €CJIU YK€ BbISIBHIT
— Oyzer conmeprKaTh CaMoe BEPOSITHOE UCTIPABIICHHE.

Start_index, end index — mopsinKOBBIN HOMEp B TEKCTE MIEPBOTO U MOCIETHETO CHMBOJIA B TOKEHE
Coref — mone st kopedepeHyu (CBS3M TOKEHAa C APYTMMH B TpeIeNax TEKCTa, €CIU TOKEeH

ABISIETCS MeCTOMMeHHeM). [1o yMomdanuio nose mycroe.

IlceBnokon:

class Token(object):
"""Takes in a word, makes it a token"""
def init_ (self, word, start_index, end index, spellcheck=None, morph=None, coref=None):
self.asis = str(word)
self.spellcheck = spellcheck
self. morph = morph
self.coref = coref
self.start_index = start_index
self.end index = end index
[0031] Hanee ¢ momornsio MoayJist (101) ocyInecTBIsETCS OUUCTKA TEKCTA OT CIELICHMBOJIOB.
B xome ymomsiHyTOH MpOLERypbl BBIMOJHAETCS (UIBTPALUS BXOISIIUX TOKEHOB OT
CMELICMMBOJIOB, HE BXOSIIUX B CIMCOK KUPHWIIMYECKUX M JIATHHCKUX OYKB, YHCEN M CUMBOJIOB
CO cTaHAapTHOMN 105-KIaBUIIHON KJIABUATYPHL.
[0032] ITocne OYMCTKU TEKCTa OT CHELCUMBOJIOB MOAyJib (101) BBIMONHSET UCTIpaBICHHUE
oredaTok. Ha naHHOM 3Tame MpOMCXOAUT MPOBEPKAa BXOMSIIMX TOKEHOB HA OMEYATKH U UX
ucnpasieHue. Mcrnonp3yoTest OTKPBIThIE TEXHOJIOIHH — MOJIeb Ha OCHOBE paccTosiuus Damerau

Levenshtein 1 (Mogens u3 penosutopusi DeepPavlov Damerau Levenshtein 1 + Im). Ilpu

OCYIECTBJICHUH MPOLEyPbl UCTIPABIICHHSI OMEYaTOK BBIMOJIHAETCS 00paboTKa Crucka 0ObEeKTOB



kiacca Token, st KOTOPBIX IO UTOTY MPOBEPKU 3arnonHsercs arpuOyT spellcheck y Tex TokeHoB,
r7ie BO3MOJKHA OIeyaTkKa.

[0033] ITocne storo wmopynem (101) ocymecTBisiercss omnpeneieHHe dYacTeld pedd
(Mopdosorndeckuii  aHanmu3), TPU KOTOPOHW BBIMIOJIHAETCS HOpPMAJM3alus TOKEeHOB. Ilpu
HOPMaJIM3alMM  NPOUCXOAMT IPUBEACHHE TOKEHOB K (OpMe MMEHHMTENBHOTO —majeska
€IMHCTBEHHOT'O YHCJIA y CYIIEeCTBUTENbHBIX, MHQUHUTHBA Y TJIAr0JIOB U T.J., a TaKXke (PUKCAUsI
MOP(OJIOrMYECKUX XaPaKTEPUCTUK (OPMbI TOKeHa (Tamek, YMCio, JUIO, POI U T.A.). AHAIU3
OCYLIECTBIISIETCST TpPH TOMOLIM OTKPBITOH TexHojoruii — Oubnuorekn RnnMorph Ha

PEeKYppEeHTHbIX  Helpocersx  https://pypi.org/project/rnnmorph/. JlaHHast — HelipoceTeBas

apxXuUTeKTypa oOecreunBaeT HalydIIee KaueCTBO aHAJIN3a AJIs PycCKoro si3pika. I1o pesynbraram
aHaJIM3a sl KaXKI0T0 TOKeHA COXPAHSEeTCs Clienyronas nHpopMamus:

e Yacts peun (POS, part of speech),

o Mopdonornueckue xapakrepuctuku (fulltag);

e Hopwmansras ¢popma nemmaruzanuu (lemma).

IIpumep ananmsa:

Asis

“TOKEHBI”

Morph:

[{ "grammar": {'POS"'NOUN, 'fulltag''Case=Nom|Gender=Masc|Number=Plur', 'wordform"
'TokeHsl', 'lemma';'TokeH'}|.

[0034] Hanee ¢ momorbio MoayJst (101) ocyuiecTBisiercss CMHTaKCH4YeCcKuil ananus. B xoxne
JAaHHOTQO JTaria BBIIOJIHACTCA 60.]166 BbICOKoypOBHeBbIﬁ AHAJIN3 BXOOALOECro TEKCTa —
OCYIIECTBIISIET TOCTPOSHHE CHHTAKCHUYECKOro rpada Ha KaKIOM MPEMJIOKEHUH, OIpenessisi
6I/IHaprIe OTHOLICHUA YIPaBJICHUA, CONIACOBAHUA W IPUMBIKAHUSA MEXKAY CJIOBAMU. I[JISI
CUHTAaKCHUYECKOTO aHaM3a UCTIOJTB3YeTCSI OTKpbITast oubnuoreka Udpipe

https://pypi.org/project/ufal udpipe/. B xone ananmuza GopMHUPYIOTCS CIUCKU BEpPIIMH U pedep

CHHTAaKCUYECKOro rpada A MpemiokeHus, cCOOMpaeMoro U3 rnepenaBaeMoro Ha BXOJ CITHICKA
TokeHOB. 1o uroram o6paboTku GopMupyercss MOCTpoUHast MaTpHuna pedep CHHTAKCHUYECKOTO
rpada Ha UCXOTHOM CITUCKE TOKEHOB, String. MHpopMalus o CHHTAaKCUYeCKOM pa3dbope MOKeT
UCTIOJIb30BATHCS JOMIOJHUTEIBHO M COXPAHSAETCS B MIPUBA3KH K CIIUCKY TOKEHOB MPEIIIOKEHHUS.

[0035] Monyne BekTopu3anuu (102) monydaer Ha BXOA TEKCT, 0OpaOOTaHHBIA MOAYJIEM
(101), u BeIMONHSAET ero npeobpazoBaHue B BekTop npu nomoinu moaenn ELMo. Monens ELMO

obecrieunBaeT GOPMHUPOBAHHE BEKTOPA IS ITPEIOKEHUI pyCcCKOTO si3bika. [lonmydeHHbIN BEKTOp,



COIep KaINii KOHTEKCTHYIO HH(POPMALIUIO O MOPSIIKE CJIOB B TEKCTE M UX BAXKHOCTH, MEPEIACTCSI
3areM Ha Bxox moayJieit (103) u (104).

[0036] Mopnens BekTopusauuu Tekcta ELMo (https://allennlp.org/elmo) nnst pycckoro si3pika
npenoOyyeHa Ha OTPOMHBIX KOPITyCax AaHHBIX U MPEACTABIIET COOON apXUTEKTYPY, XPAHSIIYIO
MHOTOYPOBHEBYIO HH(OPMAIMIO O S3bIKE — CHMBOJIbHYIO, JIEKCHYECKYI0 M CEMaHTHYECKYIO
(uH(pOpPMALHIO O KOHTEKCTE). 3a CUET STOr0 BO3MOKHO JIEJIaTh BHICOKOYPOBHEBbIE 0000IIEHHUS O
CBOMCTBAaX BXOAAIMX (pa3 make MPU OTCYTCTBUU OOJBIIOrO KOJMYECTBA MPUMEPOB IpU
o0yueHuu kjaccudukaropa.

[0037] Monynb aHanu3a TOHATBHOCTH (103) BRIMOHSIETCS HA OCHOBE HEMPOCETEBOH MOJIEIH
knaccudukaropa, 0Oy4eHHYIO OMpeneNsaTh SMOIUHU coobiienus. OnpeneneHre BIMOTHSIETCS O
3aJaHHOMY CITMCKY KJIACCOB, Pacro3HaBaeMbIx Moneibto monytisi (103). Ilpumenenus Mmomysist
(102) mosBomisier Oosiee 3MMIATUYHO OTBEYATh HAa COOOIIEHHUS TIIOJNB30BATENsi B XOAE €ro
BSaHMOHeﬁCTBHH C I[Ha,.]'[OFOBOfI CHCTeMOfI, HaKarjinBaTb €ro MHCHUS O PAa3JIMYHBIX BOIPOCAX,
MCHATH TOHAJIBHOCTD COO6H.I€HI/I$[ B OTBCT, BOSI[efICTBOBaTb Ha HETaTUB, CTapasiCb NEPEBECTU Ha
Oosiee O3UTUBHBIE aCTIeKTHl U T.A. B onHOM M3 mpumepoB peanmzanmu cucteMsl (100) moxer
NPUMEHATBCS MOJENb aHaliM3a TOHAJIBHOCTH W3 OTKphITOro pemosuropusi DeepPaviov (

https://github.com/deepmipt/DeepPavlov/blob/0.2.0/deeppavlov/configs/classifiers/rusentiment

elmo.json).

[0038] CaeprouHas HelipoceTb MoayJst (103) oOy4ueHa mpUIUCHIBATE BEKTOPY MPENIIOKEHUS
onpeesieHHbIN KJ1acc, BRIOMpaeMblil U3 TPyIIbL. ‘positive’, ‘negative’, ‘neutral’, ‘speech’, “skip’.
e Positive, neutral, negative — 111 BBIpa)K€HHO MMO3UTUBHBIX, HEHTPAJIbHBIX U HETaTHBHBIX
SMOLUI
e Speech — nns HelTpanbHBIX pa3roBopHbIX ¢pa3 ( "IIpuser, moka, cnacubo")
e Skip - s ciydaeB, HESIBHBIX Ui MOIENH (JIs1 KOTOPBIX HEBO3MOXKHO OCYLIECTBUTH
KJaccu(UKAIHIO).
[0039] Monens Ha OCHOBe HelipoHHOM ceTu B MoayJe (103) o0yyeHa Ha JaHHBIX U3
OTKPBITOro UCTOYHMKA RuSentiment (COOEpKUT TEKCTHI COLIMATBHBIX MEIHA HA PYCCKOM SI3BIKE).
Tak xax Mozenb padoTaeT ¢ BEKTOPAMH LIENbIX MPEAJIOKEHIH U KOPOTKUX TEKCTOB, TO
o0obmaromiast cnocoOHOCTh MOAEIH MO3BOJISIET €l BOCIPUHUMATD TEKCT LIEIUKOM, a He
NPUBS3BIBATHCSA K KOHKPETHBIM CIIOBAaM, TaK KaK X 3HAUE€HHE B KOHTEKCTE MOXKET CHIIbHO
U3MEHSTHCS: TETUTbIN (TO3UTUBHBIM CEHTUMEHT )+ MUBO (HEUTPaJIbHBIN CEHTUMEHT) = TETIIoe
NUBO (HETATUBHBIA CEHTUMEHT).
[0040] Monynbe wu3BieueHus: nuanorobbix aktoB (104)  mpencraBisier co0oil Takke
HEMPOCETEBYIO apXHUTEKTYPY KiacCu(pUKaTopa, KOTOPBIH MOXKET ONPEIEeNUTh HAa COOOIEHUH OT |

10 13 pa3auyHBIX TUATOTOBBIX AKTOB, TO €CTh KJIACCOB, ONPEAEIIIIOIINX HAMEPEHUS B COOOIIEHUN
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NOJIb30BaTeNsd — WH(POPMATUBHBIA BOMPOC, BONPOC O MHEHHWHM, JIMYHOE MHEHHE, NPUYNHA,
CJIEICTBUE, apT'YMEHT, COrJIacue, Hecoriacue, N3BUHEHNEe, OTBET Ha 3BHHEHUE, OJIaroqapHoOCTb,
OTBET Ha OJarofapHOCTh, MPUBETCTBUE, NpoinaHue U T.4. Monynb (104) npuHMMaeT Ha BXOX
NpeUIOKEHHEe BEKTOPU30BaHHOEe ¢ momoupto Moxayis (102). Jlanee BeKTOPU30BAaHHOE
npeayioskeHne o0pabaThIiBaeTCsl KJIACCU(UKATOPOM IJisi pacrio3HaBaHHs OOLIEro HaMepeHHs
NOJIb30BATES B MOCTYMAOIINX MPEIJIOKEHUSX.

[0041] Mopnens knaccudukaropa moayJisi (104) paboraer Ha OCHOBE CBEPTOYHOMN HEWPOHHOM
cetr, oOy4eHHOW MPUNMCHIBATL BEKTOPY mpemioxenus or 1 mo 13 merok kmacca (OHU He
SIBJISTFOTCSI B3aUMOUCKITIOHaroumu, multiclass labelling).

[0042] Monenb oOyueHa Ha MpUMepax MoJIb30BaTEbCKUX TUAJIOTOB, HAKOTUIEHHBIX BO BPEMsI
TECTUPOBAHUS JHUAJOTOBBIX CHCTEM U OTKPBITBIX HaHHBIX pauanoroB u3 OpenSubtitles,
pPa3MEUYEHHBIX MpaBWIaMH U OOyYeHHBIMH pasMerdukamu. [lo umroram o00paboTku BekTOpa
npeanoxkeHnit Mmoayiem (104) popmupyercst CIUCOK METOK MPEIIOKEHUS.

[0043] Monynb u3BjiedeHus] qUanoroBbix akToB (104) mosBossieT TouHee 0OpadaThIBAaTh
uHpOpPMaLMIO O TparMaTHKE BBICKA3bIBaHUS (C TOYHOCTBIO 92%) M KOPPEKTHOM OTBETE Ha
cooOmmenne moibp3oBarens. Harpumep, BBICKA3bIBAHUE «CKOABKO 2MOM meneghon cmoum?»
TpeOyeT TOYHOrO OTBETA, BBICKA3BIBAHUE «Od CKONBLKO Jice MAKOL meneqhon modicem cmouns?»
TpeOyeT OLIEHOUHOTO CY>KASHHS B OTBET (B TOM YHCJIE O XapaKTepPUCTHKaAX TesedoHa, a He O IIeHe),
a BBICKA3bIBAHUE KO YMO dice IMo maxoe, Ymo menehonsvt cmoivko cmosim!» tpedyer peakuuu
Ha HeratuB. Ha mpuBeneHHbIX npuMepax Mojens knaccudukaropa monyis (104) naer pasnuyuHbie
KJIaCChl — MH(OPMATHBHBIH BOIIPOC, BOIIPOC O MHEHUH, TUMYHOE MHEHUE.

[0044] Monyne ob6pabotku coObrruii (105), MOCTpOEHHBIH HA apXHUTEKType MOJIENN
event2mind, BbiesieT COOBITHE M3 TEKCTa M T€HEPUPYET PEJEBAHTHOE OMHCAHUE MPUYHH
COOBITHSI U TICUXO3MOLMOHAIBHOE COCTOSIHUE YYaCTHHKOB COOBITHSI B MoMeHTe. Ha ®ur. 2
NPEACTABJICH NPUMEP apXUTEKTYPhI YIIOMSIHYTOT'O MOZIYJISL.

[0045] Monyne (105) mo ¢dakry oOpaboTku TOKEHOB mpenyoxeHud mnojb3osaress (10)
CHOCO0OEH ONpeAeNNTh KOHKPETHOE HaMEepeHHe W/MHM NMPHYMHY, a TaKXKe SMOLHMH OOBEKTa U
cyOobekTa npemioxeHusi. COOBITHS BBIIEISIFOTCS ¢ MOMOINBIO0 cuHTakcudeckoro napcepa (UDPipe
MOJIeJTb JUTS PyccKoro, oOy4deHHast Ha cuHTarpyce http://ufal. mff.cuni.cz/udpipe), mo mabdnonam
BuzAa “cyowekT’ (subj) + “nmefictue” (rnaroi - verb) + “obwext” (obj). Takoro Tuma codbrrust («A
xouy kodpe»— «X (subj) ycramblii») BBIUIEHAIOTCS W3 TEKCTa MOJb30BATENS M MOMAIOTCS B
HeripoceTs Moy (105). Tlonydas Ha BXOA TEKCT COOBITHS, MOZENb HALlEIEHA HA TE€HEPALHIO
TPEX MparMaTUYeCKUX BBHIBOJOB: HAMEPEHUE/ PUIHHBI COOBITHS, peakuus [Tepcons! X u peakuun

apyrux y4acTHUKOB coObitus (Ilepconsr Y).



[0046] Pabora meiipocern momynsi (105) BeINIIUT chenyrommM oOpa3oMm: 1) Ha BXoA
NOJIAETCs OTMCaHKE COObITHE B BUZIE TEKCTA, 2) COOBITHE KOIUPYETCS B BEKTOPHOE NPEACTABJICHNE
hE aBTosHKOnEpoM; 3) nanee ucronb3yroTcs Heckonbko RNN nexonepos, KOTOpbIe IPUHUMAIOT
BEKTOPHOE TNpeCTaBIeHNe COObITHS Ha BXOJ U IeHEPHPYIOT TEKCTOBBIE CylHOCTH. Hampumep,
HIOCJIEIOBATENIbHOCTh HaMepeHUst/ IpryurHbl coObITHs (Vi = viN(0) vi (1) . . .) BBICUMTBIBAETCS
cnenyromuM obpazom: viN(t+1) = softmax(Wi RNN(vi\(t), hi,dec ~\(t)) + bi).

[0047] Monynb obpabotku cobdbituii (105) mo3Bojsier kak OpaTh B BUAE MPU3HAKOB IJIsI
oOyuenust pesynbraThl pabotsl Moaysiel (103) u (104), Tak 1 aBTOHOMHO F€HEpUPOBATb HOBBIE
PETUINKY, OTPaKArOIIMe 3MOLMOHANIBbHOE COCTOsiHME mosb3oBaTens (10). Jlns paboTel mMomysist
(105) nHeoOxommM pa3MeueHHBIH aTaceT Ml PYCCKOro SI3bIKA C OIMUCAHUEM COOBITHH H
NparMaTHYeCKUX BbIBOAOB M3 HUX. Moneiab HEHPOHHOTO €HKOoJepa-IeKoAepa IOoKas3alia, YTo
MOKET YCIEUIHO COCTaBJSITb BEKTOPHbIE MPEACTaBJIECHHs paHee He MPUCYTCTBYIOLIUX B
oOy4arorieii BbIOOpKE COOBITHII M T'€HEpUPOBATH BEPOSTHOCTHBIE HAMEPEHUs] U PeaKiHu
YYaCTHUKOB COOBITHS.

[0048] Cucrema (100) mMoxeT MmoiydaTb Ha BXOJ HE TOJBKO MpenoOpaboTaHHBIA TEKCT
nonb3oBatenst (10), HO W KOHTEKCT - mpenpinymmue cooOmenus B Oeceme.  CymecTByer
BO3MOXKHOCTh PEaJIN30BaTh KaK OTBET HAIPIMYIO, depe3 Moayib obpaborku coOwrruit (105),
YTOYHSIFOIIMI 5MOLMOHAJIPHOE COCTOSTHHE 4YeJIOBeKa (SMIIATUYHOE COOOINeHHE), Tak W
UCTIOJIB30BaTh MOJIyueHHYI0 uHpopMauuio npu pabore monynedr (103) — (105) mnst Gonee
KOPPEKTHOTO BBIOOpA OTBETA, peaM3aluy Pa3INYHbIX MOIYJeH MPOAKTHBHOCTU B JUAJIOTOBOH
cucreme (110), HaKOTUIEHHSI 3HAHUH O COOBITHSIX B JKU3HU MOJIb30BATENS U T. .

[0049] [ToreHumanpHO 3asiBieHHast cucrema (100) MokeT ObITh BCTPOEHA B COBPEMEHHbBIE
ApXUTEKTYPBI TUATIOrOBbIX cucteM (110) 1 TOMOMHSITD U yIy4IIaTh UX Ka4eCTBO pabOThI;, CHCTEMA
TaKXKe MOKET paboTaTh aBTOHOMHO M €€ JaHHbIE 10 pe3yJibTaTaM aHajin3a OOJBLIOr0 MacCHBa
OT3bIBOB I0JIb30BATE €N MOTYT ObITh MOJIE3HBI 151 AHAJTUTHKH, OTCJIC)KUBAHUS TPEHIOB, TIOMOILIN
orepaTopam KOJUI-IIEHTPOB | JIp.

[0050] B kauectBe amanorosoit cucrembl (110) MOTyT BBICTYHaTh pasUYHbIC PEIIEHUS,
HanpuUMep, TOJOCOBbIE MOMOIIHUKH, 4YaT-00Thl, POOOTH3MPOBAHHbBIE KOJUI-LIEHTPbL, M HWHbIE
TEXHOJIOTUH, BOTUIOLIAOIHE aBTOMATU3UPOBAHHBIN MPOLIECC OOILIEHHUS C MOJIb30BATENIEM.

[0051] Ha ®ur. 3 mpencrasien oOmuii BU BRMUCIUTENBHOTO ycTpoticTsa (200). Ha Gasze
ycrpoiictBa (200) mMoxeT ObITh peasn30BaHO YCTPOWCTBO IONB30BATENs Ui (POPMHPOBAHUS
nporecca odmenus ¢ auanorosoii cucremoii (110), cucrema (100) anst peanuzanmu 3asBJISHHOTO
pelieHusl ¥ WHbIE HEMpPEACTaBJICHHbIE YCTPOIMCTBA, KOTOpPbIE MOTYT y4acTBOBAaTh B oOLIei

MH()OPMALIMOHHON apXUTEKTYPE 3asIBJIEHHOTO PELISHHUS.
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[0052] B obmem cnyuae, BbHHCIUTENbHOE yCTpoiicTBO (200) comepskUT OOBENUHEHHBIC
oOmieit muHON MHPOPMAIIMOHHOTO 0OMEHa OIIMH HJIM HECKOJIbKO mpoueccopoB (201), cpenctra
namaty, takue kak O3Y (202) u II3Y (203), unrepdeiicsl BBoma/BeiBona (204), ycrpoiicTa

BBONIa/BbIBOAA (205), M yCTpOICTBO U1 ceTeBOro B3aumozencTaus (206).

[0053] ITpoueccop (201) (win HECKOJIBKO MPOLIECCOPOB, MHOTOSIAEPHBIN MPOLECCOP) MOTYT
BBIOMPATHCS M3 aCCOPTUMEHTA YCTPOMCTB, MIMPOKO MPUMEHSIEMbIX B TEKyIIEe BpeMsi, Hanpumep,

koMmanuii Intel™, AMDT™ MediaTEK™, Qualcomm

2 2 >

Apple™,  Samsung Exynos™
Snapdragon™ u 1.11. [Ipoueccop (201) MoskeT BKIIOUATh B ce0s Takke rpaduuecKuil mpoueccop
WM padoTaTh B COBOKYITHOCTHU € rpadudeckuM yckoputenem, Hampumep, Nvidia, AMD Radeon
U 7Ap., KOTOpPbIE MOTYT MPHUMEHSTHCS Ui OCYINECTBIICHHS BBIYUCIUTENbHBIX OMEpauuii Mmpu

BBITIOJIHEHUHW aJITOPUTMOB MAIlITMHHOT'O O6yLIeHI/I$[.

[0054] O3Y (202) mpencraBnsieT cOOOH OMEPATHBHYIO MaMATh W TPEIHA3HAYEHO JIJIsi
XpaHEHHsI UCTIONHAEMBIX poreccopoM (201) MaImMHOUNTAEMbIX HHCTPYKIUH AJIS1 BBITOJTHEHNE
HEOOXOIMMBIX ONEPALUi 110 JIOTH4ecKoi 00padoTke nanHbix. O3V (202), kak mpaBUIIO, CONEPIKUT
UCTIOJIHSIEMbIE WHCTPYKIMU ONEPALMOHHOM CHCTEMBI W COOTBETCTBYIOIIUX IPOTPAMMHBIX

KOMITOHEHT (TIPHIIOKEHHS1, IPOTPAMMHBIE MOAYJIH U T.11.).

[0055] I13VY (203) npencrasnser coOoH OIHO UK OOJiee yCTPONHCTB MOCTOSHHOTO XPAaHEHUS
TaHHBIX, HarpuMep, kectkuil nuck (HDD), TBepaoTenbHblii HakonuTenb AaHHbIX (SSD), ¢uam-
namsite (EEPROM, NAND u T.11.), ontuueckue Hocutenu uHpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u nap.

[0056] Jlnst opranu3anuu paboThl KOMIIOHEHTOB ycTpoiicTBa (200) u opranuzauuu paboThI
BHEIIHUX MOAKIOYAEMbIX YCTPOWUCTB MPUMEHSIFOTCS pa3indyHble BUAbI uHTepdeiicor B/B (204).
Beibop  coorBercTByrOIMX ~ HMHTep(EHCOB  3aBUCHT OT  KOHKPETHOTO  HCIOJHEHHS
BBIYMCIUTENIBHOTO YCTPOICTBA, KOTOPbIE MOTYT MPEACTABIATh OO0, He orpaHnunBascek. PCL
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.

[0057] Jlis obecriedeHust B3aUMOIEHCTBUS MOJIb30BATEISI C BBIYUCIUTEIBHBIM YCTPOMCTBOM
(200) mpumensiroTest pasnuuHble cpeactsa (205) B/B unpopmanmy, HarmpuMep, KIaBHATYPA,
aucIiel (MOHHUTOp), CEHCOPHBIA AUCIUICH, Tad-Taj, JHKOWCTHK, MAHUITYJIATOP MbIIIb, CBETOBOE
nepo, CTUIIYC, CEHCOpHAas MaHeNb, TPeKOOJ, MUHAMUKH, MHUKPO(OH, CpeAcTBa JONMOJHEHHOW

pEaNbHOCTH, ONTHYECKHE CEHCOPBI, IUIAHIIET, CBETOBBIE WHIUKATOPBL, IPOEKTOp, Kamepa,
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cpeacTtsa OHOMETpHUUECKON wHIeHTH(UKaUUK (CKaHep CEeTYaTKH TJla3a, CKaHep OTIEYaTKOB

NnaJblIEB, MOAYJIb PACIIO3HABAHUSA FOJ'IOC&) u T.IIL

[0058] CpenctBo cereBoro B3aumopeicTBusi (200) obecrieunBaer mepenaydyy JaHHBIX
ycrpotictBoM (200) mocpeacTBoM BHYTPEHHEH UM BHELIHEH BBIMUCIUTENBHON CETH, HalpuMep,
Wntpaner, Unrepner, JIBC u T.n. B kauecrBe onmnoro mnm Oonee cpexnctB (206) mosxer
UCTIONIb30BaThCsl, HO He orpaHuumBaThes: Ethernet xapra, GSM mozem, GPRS wmonem, LTE
mozeM, 5SG MomeM, MoayJib cryTHUKOBOH cBsizu, NFC moayib, Bluetooth n/umi BLE monyb,

Wi-Fi monynb u ap.

[0059] JIOMOMHUTENBHO MOTYT NPUMEHATBCS TaKK€ CPEACTBA CIYTHUKOBON HaBHUralUd B

cocrase ycrpoiictsa (300), Hanpumep, GPS, TJTOHACC, BeiDou, Galileo.

[0060] IIpencraBnenHbple MaTepuanbl 3asBKH PACKPBIBAIOT MNPEANOYTUTENBHBIE MPUMEPHI
peanusaluy TEXHUYECKOrO PELIEHUs U He NOJDKHBI TPAKTOBATHCS KAaK OrPAaHUYMBAOIINE UHBIE,
YaCTHBIE MPUMEPBI €r0 BOIUIOLIECHHUs], HE BBIXOMAILNUE 34 IPenesibl UCIPAIINBAEMON MPAaBOBOU
OXpaHbl, KOTOpbIE SIBIISIOTCSI OYEBHIHBIMU JJIsI CIIELUAIMCTOB COOTBETCTBYIOLIEH obmactu

TEXHUKH.
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DPOPMYVYIJIA

1. Cucrema aBTOMAaTU3MPOBAHHONW OLEHKM HaMEpeHUH U 5SMOLMI MoJb3oBaTenei

AMAJIOrOBOM CUCTEMBI, COJEpIKaLIast
10 MEHbIIEH Mepe OUH MPOLIECCOP;
10 MEHbLIEH Mepe OHO CPENCTBO MaMSITH,

MOJTyJIb TIPENPOLIECCUHTA TEKCTA, BBIMOJHEHHBIN ¢ BO3MOKHOCTHIO 00paOOTKH BXOIHBIX
JAHHBIX, TPU KOTOPOW OCYIIECTBJSAETCS OYMUCTKA, HOpPMaju3alus M TOKEHU3aLUs

TEKCTOBBIX NAHHBIX,

MOAYJIb BEKTOPU3aLUH, OOecrevuBaromuil (POPMHPOBAHHE BEKTOpA MPEMJIOKEHHH Ha

OCHOBAHUHU TOKCHOB, MEPECAABACMbBIX OT MOAYJIA IPECHPOLUECCUHIa TCKCTA,

MOAYJIb AHAJIN3a TOHAJIBHOCTH, BBIMOJHEHHBIH C BO3MOKHOCTBIO ONpENEJICHHs] THUIIA
MPEIVIOKEHUSI HA OCHOBAHUM MOJIY4a€MOr0 BEKTOpAa ¢ MOMOILIBIO MOJEIU MAIIMHHOTO
OOy4eHUs1, IPU STOM THII IPEIJIOKEHUS MTPENCTaBIsieT COOOH: HeTaTUBHBIMA, TO3UTHBHBI,

HEHUTPaJbHBIA WU PA3TOBOPHBIMN;

MOJlyJIb U3BJIEYEHMsI TUATOTOBbIX AKTOB, BBIIOJIHEHHBIN ¢ BO3MOKHOCTBIO OIpeNeNeHHs]
o0mmero HaMepeHuss B IOCTYMAIOUINX TMPEAJIOKEHUAX C TOMOLIbI0 00padoTKH

YIOOMSAHYTOI'O BEKTOpA MPEAJIOKEHUA MOACTIBbIO MAITMHHOI'O O6yLIeHI/IH;
MOyJib 00pabOTKH COOBITUH, BHITIOJHEHHBIN C BO3MOKHOCTBIO

00pabOTKKM TOKEHOB MPENJIOKEHHI Ha MPEeIMeT BBIIBJIEHHUs 10 MEHbIIEH Mepe
OHOTO H3. CYOBEKT, OOBEKT, NEHCTBHE, WM UX COYETAHUs, B KaXKIOM

MPEIJIOKEHUH;

OMpPEACTICHUEC KOHKPETHOIO HAMEPCHUA W/AIH MPUYIKUHBI, a TAKXE 3MOL[I/II>1 o0OBeKTa

U CyOBeKTa Ha OCHOBAHUHU 0OpPabOTKH YIIOMSIHYThIX TOKEHOB MPEIIOKEHUSL.

2. Cucrema mo m.l, xapakTrepusyrouiascs Te€M, YTO MPU TOKEHHU3ALUU BXOJHbIE JaHHbIE
pa3OMBaIOTCs Ha CJIOBA, YHCIIA W/WIIA 3HAKU TIPETTHHAHUS.

3. Cucrema mo 1.2, XapakTepusymIIascs TeM, 4YTo pasOueHue mnpeaIoKeHuN

2
OCYIIECTBJISIETCS 110 TpodeiaM 1 3HaAKaM MPENMUHAHUS, C YI€TOM COKPAIICHH U MHUIIHAJIOB.
4. Cucrema 1o 1.1, XapakTepu3yroImasicsi TeM, 4TO MPU OUYUCTKE JAHHBIX YAASFOTCS TOKEHBI,

He sIBJISIroIMecs: OykBamu ajindasura, 3HAKAMH MPENMUHAHNSA W/IIH nuppaMH.
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5. Cucrema 1o 1.1, xapakTepu3yroLIascss TeM, YTO MOAYJIb NPENPOLECCUHIa TEKCTa B XOJIe
HOPMaJIN3ALUH BBIMOJHAET UCIIPABJICHUE ONEYATOK B TOKEHAX.

6. Cucrema 1o 1.1, XxapakTepu3yroLIascsi TeEM, YTO MOAYJIb MPENPOLECCUHIa TEKCTa B X0/
HOPMAJIN3ALUH BBINOJHSET JIEMMATU3aLHUIO TOKEHOB.

7. Cucrema 1o 1.1, xapakTepu3youascs TeM, YTO MOAYJIb IPENPOLIECCHHIa TEKCTa B XOJe
HOPMAJIN3ALMU OCYIIECTBIISET MOCTPOSHNE CHHTAKCUYECKOro rpada sl KaKAOro MPeayIoKeHNs
IJIsL OIpesieNeHst OMHAPHBIX OTHOLICHUIT YIIPABJIEHUS, COTJIACOBAHMS W NPHUMBIKAHUS MEXIY
CJIOBAaMHU MPEIIIOKEHUM.

8. Crnioco0 aBTOMAaTH3UPOBAHHON OLIEHKH HAMEPEHHU 1 SMOLMI NOJIb30BaTEIEH TUaIOrOBOM

CHCTEMBI, BBIITOJIHSIEMBIN C MOMOIIBIO IMPOoLECCcoOpa u co;:[epxcamniz'l STallbl, HA KOTOPBIX:

BBITTOJIHAKOT 06pa60TKy BXOAHBIX TCKCTOBBIX AAHHBIX, IpPHU KOTOpOI\/'I OCYLIECTBIIACTCA

O4YHCTKA, HOpMaJIHU3alua U TOKCHU3alusd JaHHBIX,

(OPMHUPYIOT TIO MEHBIIEH Mepe OJUH BEKTOP MPEUIOKESHHUS] HA OCHOBAHHUH MOJTy4aeMBbIX

TOKCHOB OTaHHBIX,

OCYLIECTBJISIFOT aHAJIU3 TOHAJIBHOCTH, IMPU KOTOPOM OMNPENENSIOT THUI MPENJIOKEHUS Ha
OCHOBAHUHU YIOMSIHYTBIX BEKTOPOB MPENJIOKEHHH ¢ MOMOIIBI MX 0O0pabOTKH MOIEIBIO
MAIIUHHOTO OOyUYEeHUs], IPU 3TOM THII MPEIJIOKEHUS IPEACTABIAET COOOM: HEraTHUBHBIMH,

MO3UTHUBHBIN, HEUTPAJIbHBINA WU PAa3TOBOPHBIN;

BBIMIOJIHAKOT HM3BJICHCHUEC OUAJIOIOBBIX AKTOB, IPU KOTOPOM OHNPECACIAOT o6u1ee
HaME€pPEHUE B IMOCTYNMAOMIUX MNPEATIOKECHUAX C IMOMOIIbIO 06pa60T1<1/1 YIIOMSHYTOT'O

BEKTOpa NMPEAJIOKCHUSA MOACIIbIO MAIITUHHOT'O o6yquI/1;1;

BBINOJIHSIIOT 00pa0OTKY YITOMSIHYTBIX TOKEHOB MPENJIOKESHHUH HA MPEIMET BBIIBJICHUS T10
MEHBLIEH Mepe OTHOrO M3: CYObEKT, OOBEKT, NEHCTBHE, MM UX COUYETAHUS, B KAKIOM

NPEIOKEHUH, U

OMPENENIIOT KOHKPETHOE HAMEpPEeHHe W/WIM TMPUYUHY, a TaKXKe SMOIUH OOBbeKTa H

cyObeKTa Ha OCHOBAaHMH O0Pa0OTKH YITOMSHYTHIX TOKEHOB MPEJIOKEHUS.

9. Criocob mo 1.8, XapakTepUsVIOUIMICSI TeM, YTO NMPU TOKSHH3AIMHM BXOIHbIC TaHHBIE
Pa30MBArOTCS HA CJIOBA, YHCJIA V/WJIA 3HAKY MPETTHHAHMUS.

10. Criocob 1o 1.9, xapakTepU3yIOIUHCS TeM, 4TO pa3OueHIe MPEAIOKEHNUH OCYIIeCTRIISIETCS
1o npodeaM 1 3HaKaM MPEMHHAHMS, C YI€TOM COKPAIICHUH U MHUIHAJIOB.

11. Criocob mo 1.8, xapakTepU3yIOUIUICS TeM, YTO MPU OYUCTKE JAHHBIX YAAJISIOTCS TOKEHBI,

He sIBJIsIroInMecs: OykBamu ajidasura, 3HAKaMM MPENUHAHNSA WK nudpamH.
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12. Croco6 mo 1.8, XapakTepu3yIOIIUHCS TeM, YTO B XOJe HOPMAJIM3aLUUA TEKCTa
BBITIOJIHACTCA UCTIPABICHUE OINEYATOK B TOKCHAX.

13. Crnoco6 mo m.8, XapakTepu3yIOIIUHCS TeM, YTO B XOJ€ HOPMAaJIM3aLHMH TEKCTa
BBITIOJIHSETCS JIEMMATU3aLUsl TOKEHOB.

14. Crnoco®6 mno 1.8, XapakTepuU3yHOIIUICS TeM, YTO B XOJ€ HOPMAJIMU3ALUU TEKCTa
OCYIIECTBIISIETCS TIOCTPOSHHE CHHTAKCHYECKOro rpada Uil KaKAOrO MPEAJIOKEHUS Ui
ornpeneneHusi OMHAPHBIX OTHOLICHUH YIIPABJICHUS, COTJIACOBAHMSI M IPUMBIKAHUS MEJKTY CIIOBAMHU

MIPENJIOKEHU .
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