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BXOASIIMX aylIMOBBI30OBOB [UIs KIACCU(MKAIMM HAJIM4YUSl COCTaBa MOLICHHHUYECKHX IEHCTBUIL.
TeXHUYeCKHM pe3yJabTaTOM SBIICTCS MOBBIMICHHE A(PQPEKTHUBHOCTH W TOYHOCTH pACIIO3HABAHUS
MOIIEHHUYECKOH aKTUBHOCTH BXOIMIIMX ayJHOBBI30BOB 33 CYET KOMOWHHPOBAaHHOTO aHalM3a
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XapaKTePU3YIOMIMMHA MOIICHHUYECKYI0 aKTUBHOCTD; OCYIIECCTBIAIOT TPAHCKPUOMPOBAaHUE ayIHOMOTOKA
JUId aHaIu3a JAUaiora BBI3BIBAIOIIEH CTOPOHBI, 1O MEHBIIEH Mepe, Ha CEMAaHTHYECKUI COCTaB
uH(OpMaIMK ¥ NaTTEPH BEJACHUS AUANIOra; OCYIIECTBISIOT KIacCH(PUKAIMIO BXOISILETO ayTHOII0TOKa Ha
OCHOBaHHH BBIITOITHEHHOW 00pabOTKH.
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MIIK: GO6F 17/00

CIIOCOBb U CHCTEMA AHAJIN3A I'OJIOCOBBIX BbI3OBOB HA ITPE/IMET
BBIABJIEHHA U TPEJOTBPAIIIEHAS CONMAJIBHON HH)KEHEPUN

OBJIACTb TEXHUKH

[0001] Hacrosiiee TeXHHUYECKOE pEIeHNne OTHOCUTCS K OOIACTH BBIUMCIUTENbHON TEXHUKH,
B YaCTHOCTU K 06pa60T1<e JaHHBIX BXOOAIIUX aydHOBBI3OBOB IJIsA KJIaCCI/I(l)I/IKaLII/II/I HaJIu4us

COCTaBa MOILIEHHUYECKUX NEUCTBUI.

YPOBEHb TEXHUKH

[0002] IlpumeHeHne pa3auYHBIX METOAOB B YaCTH AaHajiv3a ayAHuONOTOKOB [UIA HX
NOCJeNyoUed KiacCHPUKaUUU  SIBJIAETCS  JTOCTATOYHO PACHpPOCTPAHEHHBIM  IOIXO/OM,
NPUMEHSIEMbIM B pa3IMYHbIX OONacTAX TEXHUKHM U OusHeca. Bo3pocmass akTHBHOCTb
NPECTYIUIEHUH B 001acTi KndepOe30macHoCTH 0COOEHHO YacTO HAXOIUT CBOE OTPAKEHHE B cepe
(pHAHCOB, YTO HEraTUBHO CKA3bIBAETCS KaK HA OJIATOCOCTOSIHUM KJIIMEHTOB, TaK U HAa PENyTaluu
¢uHaHCOBBIX MHCTHTYTOB. Hambosee 4yacTbIM NPHEMOM, MPUMEHSEMBIM MOIIEHHUKAMH IPU
Tene()OHHBIX 3BOHKAX, SIBJSIETCS COLMANIbHAS WHXKEHEPHs, NMPH KOTOPOM KJIMEHTa BBOIST B
3a0yXIeHne W BBIHYXKJAIOT CAMOCTOSITENIbHO COBEPIIUTH  OIpeneNéHHble NeHCTBHS,
NPUBOASAIINE, KAK IPABUIIO, K XULICHHUIO IEHEXHBIX CPENICTB.

[0003] OnHuM M3 NPUMEPOB pEIIeHHH, HANpaBJIeHHBIX Ha OOpbOy C MOLIEHHHYECKOIt
AKTHBHOCTBIO, SIBJISIETCS CIIOCOO ONpeneNeHusi pUcK-Oajia 3BOHKA, KOTOPBIA 3aKIIOYAeTCsl B
aHamu3e pevyeBod WH(POPMALMU 3BOHSIIETO W €€ KIACCU(PUKALMKM Ha HAJIMYHE 3aJaHHBIX
TPUITEPOB, CBHIETEIbCTBYIOIINX O HaMepeHusix 3Bonsmero (US 20170142252 Al, 18.05.2017).
[0004] JIpyrum npuMepoM MOAXOAOB SIBJISIETCs OOHAPYKEHHE U3MEHEHUS T'0JI0Ca 3BOHSILIETO
Wi (OPMHUPOBAHNE CHHTETHUECKOW PeyH, BOCHPOM3BOIUMON poOOTOM Myl OOTOM, Ha OCHOBE
BBIIEJICHUs] U3 3BYKOBOIl JOPOXKKM XapakTepHBIX IPU3HAKOB, CBUIETENbCTBYIOIINX O
cuHTeTHUecKoi mpupoze 3syka (US 10944864 B2, 09.03.2021).

[0005] OCHOBHBIM HEOCTATKOM HM3BECTHBIX PELICHUH SBJISIETCS] OTCYTCTBHUE KOMILJIEKCHOTO
MOJXO/a, MO3BOJIAIOLIErO MPOBOAUTH MHOTOCTOPOHHMN aHalW3 ayJuoNOTOKa Ha MpeaMer
BBISIBJIGHUs psAZla XapaKTepUCTHK, B YaCTHOCTH TNOMMMO aHAJM3a 3BYKOBOW COCTaBIISIOILEN
IMaJIora OCYIIECTBIISITh TPAHCKPUOUPOBaHUE 3BYKOBOHN mH(pOpMaru st 00pabOTKH maTTepHa
auanora 3BoHsmlero. Taxke, HENOCTATKOM sIBJISIETCs ~ OTCYTCTBHE aBTOMAaTHU3HPOBAHHBIX
croco0oB 3amuThl A0DOHEHTa OT MOIIEHHHYECKUX NeHCTBUN NMPU BXOMAIINX BBI30BAX, a TAKKE

ABTOMATUYECKOC MOJYYCHUC MOIICHHUYCCKUX ayAUOIIOTOKOB.



CYINHOCTD U30OBPETEHUA

[0006] Pemraemoil TexHHYECKOH mnpoONEeMON C TIOMOLIBIO 3asBJIEHHOIO H300pETEHHs
ABJISIETCS MOBbIIIEHUE Y(PPEKTUBHOCTH PACIIO3HABAHNUS MOLIEHHUYECKOH aKTUBHOCTH.
[0007] TexHMueCKUM pe3yJIbTaTOM SBISETCA MOBbIIEHHE 3()(PEKTUBHOCTH U TOYHOCTHU
pacro3HaBaHUs  MOILUEHHUYECKOW AaKTUBHOCTM  BXOMSLIMX  ayAUOBBI3OBOB, 32  CUET
KOMOMHHPOBAHHOTO aHAJIN3a ayJUOMOTOKA i CEMAHTHKH MAaTTepHA AUAJIOTA.
[0008] 3asiBIEHHBbIII TEXHUYECKUH  pe3ysNbTaT [OCTUraeTcs 3a CeT  BBIMNOJHEHUs
KOMITBIOTEPHO-PEATU3YEeMOr0o Crocoda aHajiu3a Juajora BO BPeMsl ayJUOBBI3OBOB Ha MPEIMET
BBISIBJICHUSI MOILIEHHUYECKONH AaKTUBHOCTH, BBINOJHAEMOIO ¢ TIIOMOLIBK) MpOLEccopa H
cozlepaKallero 3Tamnbl, HA KOTOPBIX:
— MOJYYarOT BXOSIIUN ayAUONOTOK, MOCTYNAKIINUNA OT BbI3BIBAKOLIENH CTOPOHBI,
—  OCYLIECTBJSIIOT 0OpabOTKy BXOISIIErO ayIUONOTOKA € MOMOINBI0 10 MEHBILIEH Mepe
OIHOW MOJENT! MALTMHHOTO OOY4YEeHHsI, B XO/I€ KOTOPOIi:
npeoOpa3OBbIBAIOT BXOASIINI ayJUOMOTOK B BEKTOPHYIO (popMmy;
BBITIOJIHSIFOT CPAaBHEHHE BEKTOPHOH (OPMBI ayAMONOTOKA C paHEe COXPAHEHHBIMU
BEKTOPaMH, XapaKTEPU3YIOLIMMHU MOIIEHHUYECKYIO aKTUBHOCTB,
OCYLIECTBISIFOT ~TPAaHCKPUOMPOBaHME ayAHONOTOKA JJIsI aHajh3a JAuajora
BBI3BIBAIOIE CTOPOHBI HA II0 MEHbIIEH Mepe CEMAaHTUYECKHH COCTaB
UH(OpMaIUHU U NAaTTEPH BEACHUS AUAJIOTA,;
—  OCYUIECTBJIIIOT KJIACCU(UMKALMIO BXOJSINEro ayAMONOTOKA HA OCHOBAHUH BBITTOJIHEHHOM
00paboTku.
[0009] B 0HOM U3 YaCTHBIX MPUMEPOB peANU3aLUU Crocoda MPH CEMAHTHUECKOM aHAJIH3e
TPaHCKPUOMPOBAHHOI'O IHAJIOTA BBIMOJHSAETCS BBISIBICHHE CJIOB, MPUCYIIMX MOIIEHHHYECKON
AKTUBHOCTH.
[0010] B npyrom 4acTHOM mipuMepe peanu3anii crnoco0a BhIMOTHIETCS aHATN3 CIEIOBAHUS
cioB u (pas.
[0011] B npyrom wacTHOM mnpumepe pealu3aliy Crocoda AOMOJHUTETBHO BXOJSIIHMA
ayJIUOINOTOK aHAIM3UPYETCsl HA MEHBbLIEH Mepe OJHO U3 TOHAJIBHOCTb, SMOTUBHOCTD, IPOCOAHUS
WUJIM UX COYETAHMUSL.
[0012] B npyrom sacTHOM mpumepe peann3aluu Crocoda JOTONHUTENBHO aHAIU3UPYETCS
HaJIM4YMe U AJIUTENBHOCTD Nay3 B AUAIOre BXOAALIErO ay AMONOTOKA.
[0013] B npyrom uwacTHOM mpumepe peanusanuu crocoda BEKTOpHas (opma BXOJIAIIETO

ayAMONOTOKA AHAIM3HPYETCS Ha NPEAMET HAJIWYMs IPHU3HAKOB, BBIOMPAEMbIX W3 TPYIIIBL:



U3MEHEHHE T0JI0Ca, CHHTETHUECKOe (POPMUPOBAHHE IOJI0CA, HAJIOXKEHHE (POHOBOTO ayIMOIIOTOKA
WIN UX COYETaHUs.

[0014] B npyrom uwacTHOM mpuMepe peanu3alud Crnocoda MOMOTHUTENBHO aHATH3UPYIOT
HCXOASIIUNI ay IUOMOTOK.

[0015] B fapyrom dYacTHOM mpuMepe peanu3alu crnocoda BBINONHSIOT —pasfesieHue
UCXOASALIErO U BXOASIIEro ay JUOTIOTOKOB.

[0016] B npyrom yacTHOM NpuMepe peaiu3ainuy crnocoda JTOMOJHUTEIBHO aHATH3UPYETCS
N0 MEHbIIEeH Mepe OIUH MapaMeTp BXOISINEro ayIUONOTOKa, BBIOUPAEMBbIi M3 TPYIIIbL: BBICOTA
TeMOpa, CHjia 3ByKa, WHTEHCUBHOCTb PEYH, JJIUTEIbHOCTh MPOU3HECEHUS CJIOB, MPHIbIXAHUE,
IJIOTTAIN3aLMs, TajlaTaln3alys, TUI IPUMBIKaHHSI COTJIACHOTO K INIACHOMY WJIM UX COYETaHMSI.
[0017] B npyrom wacTHOM mpuMmepe peann3alnuu Crocoda JOMONHUTENBHO aHAIU3UPYETCS
HaJu4yie MOCTOPOHHUX LIYMOB BO BXOASIIEM ayIHOIOTOKE.

[0018] B npyrom dHacTHOM mpuMepe peajm3aluy Crocoda BBIMOJNHSAETCS Ha YCTPOMCTBE
MOJIB30BATEIS, PEACTABISIIOIUM CO00H cMapT(OH, TUIAHIIET HIJIH KOMITBIOTED.

[0019] B ppyrom dWacTHOM mpumepe peanuzanuH crnocoda IMpH MOJYYEHUH BXOASALISH
ayJUOJOPOKKH  BBIMOJHSETC TE€HEPUPOBAHUE CHHTETUYECKOrO0 MCXOJSAIIEr0 TIOJIOCOBOIO
ayJMOTOTOKA.

[0020] B npyrom uacTHOM mpumepe peanuszaluu crocoda reHepUpOBAHHE HCXOZSIIETO
ayAMONOTOKA BBIMOJIHAETCS O MOMEHTA KJIacCH(PUKAIIMK BXOXHOH ayAHOAOPOKKH.

[0021] B npyrom uacTHOM npuMepe peanu3anuu crocoda reHepupoBaHHE CUHTETHYECKOIO
ayAMOTIOTOKA OCYLIECTBIISIETCS HA OCHOBAHUH T'OJIOCOBOT0O 00pasLia IMoJIb30BaTeNs YCTPOHCTBA.
[0022] B npyrom gacTHOM mpuMepe peanusanuu crnocoda mpu KiacCu(pUKanuuy BXOASIIEro
ayUOIMOTOKA KaK MOLIEHHUYECKOTO BBIMOJIHIETCS] COXPAHEHUE €r0 BEKTOPHOTO MPECTaBICHMSI.
[0023] B npyrom wacTHOM mpumepe pearu3anun crnocoda npu KiacCH(pHUKaMy BXOISIIETO
ayAMONOTOKA KaK MOLIEHHMYECKOTO BBIMOJIHSAETCS TE€HEPUPOBAHHE COOOINEHHs O CTaTyce,
oToOpakaeMoe Ha AHCIlIee yCTPOICTBa.

[0024] 3asiBIEHHBIII TEXHUYECKUIl pe3ylbTaT TaKKe JOCTHraeTcs C IMOMOIUBIO CHCTEMBbI
aHaJM3a AUajora BO BpeMs ayAMOBbI30BOB Ha MPEAMET BbISBIEHUS MOLIEHHUYECKO aKTUBHOCTH,
KOTOpasi COAEPKUT IO MeHbIleH Mepe OJUH MpOLEecCOop M MO MEHbIIeH Mepe OAHY NaMsTh,
XPaHALYI0 MalIMHOYUTAaeMble WHCTPYKLHH, KOTOpPbIE IPH HX BbBINOJHEHUH IPOLIECCOPOM

PeaM3yIOT BBILIEYKA3aHHBIN CIIOCO0.

KPATKOE OITACAHUE YEPTEXEN

[0025] @ur. 1 wurocTpupyeT OOIIYI0 CXeMY 3asiBJICHHOTO PEIICHHUS.



[0026] Qur. 2A wumocTpupyeT OJIOK-CXeMy OOIIero mpolecca aHajiu3a ayauoNoTOKa
BBI30BA.

[0027] @ur. 2b wurocTpupyer OJIOK-CXeMy MpoLecca aHaIn3a ayJIHONOTOKA Ha MPEeaMeT
CUHTETUYECKUX U3MEHEHUM.

[0028] @ur. 3 wunocTpupyer OJOK-cxeMy mpouecca (OPMHUPOBAHUS CHHTETHYECKOTO
UCXOASALLEro ay JUONIOTOKA JJIs1 BEIEHUS AUAJIOra.

[0029] ®Our. 4 WLTIOCTPUPYET OOLIYI0 CXEMY BBIYMCIUTEIBHOIO YCTPOHCTBA.

OCYHECTBJIEHUE U30BPETEHUA

[0030] Ha ®ur. 1 mpencrasiena obmasi cxema (100) 3asiBieHHOro perieHus. PerneHue
OCHOBaHO Ha 0a3ze NpPOrpaMMHO-AINMAPATHOIO KOMILIEKCA, pPean3yeMOro Ha OJIHOM WIIH
HECKOJIbKMX BBIYHCIUTEIBHBIX YCTPOWCTBaX, Hampumep, Ha cmaptdone (111) momp3oBarens
(110), mnu CBSI3aHHOM C HUM YCTPOHWCTBOM, KOTOPOE MOXKET 00ecrieunBaTh 00padOTKY BXOISIINX
ayAMOBBI30BOB, MOCTYIAOIINX OT cTOpoHHero aboHeHrta (120). Ilox aynnoBbI3OBaMH ClienyeT
NIOHUMATh, HANPUMEp, 3BOHKU MOCPENCTBOM Tene(OHHON CBSI3M, 3BOHKH, OCYLIECTBISIEMBIE
nocpencteoM MeccenmkepoB (WhatsApp, Viber, Telegram, Facebook Messenger u np.) depes
ceTb LIHTEpHET, B TOM YHCJIE BUIEOBBI3OBHI.

[0031] IToctynaromue aynuoBb3OBbl OT aboHEHTOB (120) MOCTYMarOT HAa AAJbHEHIIYIO
obOpaborky (200), BBINOJHAEMYIO C TIOMOLIBK IPOrPAMMHON JIOTWKH, peajn3yeMoin
BBIYHCIIUTENBHBIM YCTPOHCTBOM, Hanpumep, cMmaptdoHom (111). O6padotka (200) BeInonHsIETCS
HIOCPEICTBOM OIHOHM HJIM HECKOJIbKUX MOJeNell MAalIMHHOTO OOy4eHHs, KOTOpble OOyudeHBI
BBIMIOJIHATE 00pabOTKy BXOASIIErO ayAHONOTOKA (ayIMONOPOXKKM) AJIST aHAJIM3a HA INPEAMET
pHICKa MOLIIEHHUYECKON aKTHBHOCTH CO CTOpOHBI aboHenTa (120).

[0032] Ha ®wur. 2A nmnpencraBieHa cxema BbInoJgHeHHs crocoda (200) obpabotku
ayAMOTNIOTOKA, BBIMOJIHAEMbIE TPU TOJYYEHHUH BXOAsALIero Bbi3oBa. Ha mepsom stame (201)
OCYLIECTBIISIETCS TOJYYeHHUE ayIHOBBI30BA U 3aXBaT BXOMALIETO ayAHONOTOKA. 3aXBaT MOXKET
OCYLIECTBISITBCS LIUPOKO M3BECTHBIMU U3 YPOBHS TEXHHKH CPEICTBAMH 3allUCH JIHAJIOra,
HanpuMmep, ¢ momomplo cnenuanmusupoBanHoro 10 (Voice Recorder, Cube ACR wu T.1m.).
[Tony4yeHHBII ayAHONOTOK 00padaThIBaeTCsl MApPaLIENIbHO JUIsI OJHOBPEMEHHOIO aHAaIn3a Kak
ayAMO COCTABIISIOIIEH, TAK U CEMaHTHKH JTHAJIOTA.

[0033] ITonyuennslit Ha 3Tamne (201) ayanonoTok npeodpa3oBbIBAETCS B BEKTOPHBIA (hopMaT
(oMOennuHr, OT aHri. ) Ha 3tame (202) mis mocieAyrolmeld nepenaysl B MOAENTb MAITHHHOTO
oOyuenus Ha stane (203) i aHanM3a Ha HAJUYME COBMAACHUS C paHee 3apUKCHPOBAHHBIMU
rOJIOCOBBIMU 3MOENMHraMu MOLIEHHUKOB. IIpeoOpa3zoBaHne BXOIHOTO ayAHONOTOKA MOXKET
BBIMIOJHATBCST ¢ momomplo  TexHomormn  IBM Audio  Embedding  Generator
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(https://developer.ibm.com/technologies/artificial-intelligence/models/max-audio-embedding-

generatot/).

[0034] Panee m3BeCTHbIE BEKTOpHBIE NMPEACTABICHUS ayJUOINOTOKOB, IJIsI KOTOPBIX ObliIa

3aUKCHpOBaHAa MOIICHHUYECKAsh aKTUBHOCTb, MOTYT XpaHutbcsi B 0Oa3e nmaHHbIX (BJ[). B/
YKa3aHHBIX SMOEIIMHIOB MOXKET Pa3MeIaThCsl Ha yOAJIEHHOM CepBepe, CBs3b C KOTOPbIM BO
BpeMsl ayAMOBBI30Ba ycTaHaBnuBaercst uepe3 cmaptdon (111). Ilpu stom BJ] moxer Takxke
OyONMPOBaThCs HEMMOCPEACTBEHHO Ha caMo ycTporicTBo (111).

[0035] Ha stane (204) no uroram 006padboTku sMOEAIUHTA C TOMOIIBIO MOJETA MAITUHHOTO
o0yuenus1, odbecrieunBaroIe KIacCH(PUKALNIO BXOISIIEr0 ayJUOMOTOKA, TPUHUMAETCS PEIleHHE
0 XapakTepe ayJUOBbI30Ba 3BOHsIIEro. Eciu cpaBHeHNe 5MOEITUHIOB MTOKAa3bIBAET, YTO HAWACHO
COBIIQ/ICHUE, BBILIE, Y€M YCTAHOBJIEHHBIH MOPOr I KIACCH(PUKAIIMH MOJAEIBI0 MAIIMHHOTO
00y4eHHs1, TO ayAHOBBI30B KJIACCUPHUIHPYETCS KaK MMEIOIUI MOLIEHHUYECKUN XapakTep (3Tar
210). B mpoTuBHOM cliy4ae ayaroOBBI30B Kiaccuduupyercs kak OesonacHsiii (3tam 220).

[0036] ITpumepom Takoli Momesu MOKET ObITh MOJIEJb, IOCTPOSHHAS Ha OCHOBE «METONa
OMNOPHBIX BEKTOPOB», MOAEIb HAa OCHOBE JIMHEHHOW WJIM HEJIWHEWHOW PEerpeccuu, MOAENIb Ha
ocHoBe Metona «k-coceneir». B omqHOM M3 BapuHaHTOB pealM3allUy HCIIONB3YET MOHUCK ONHOW
Omkaiinneii 3armucy Ha ocHoBe EBKIIMAOBA pacCTOSHUS MEXy BEKTOpaMu. B npyrom BapuaHTe
peanm3anuy MOXET UCIOJIb30BaThCs paccTosiHue MaxananoOuca. Taxke, B OZHOM M3 YaCTHBIX
IPUMEPOB pEeANTN3aLUNd  MOXKET HCIONb30BaThCsl KOCHHYCHOE pAacCTOsiHHE, KO3(pPHUIMEHT
xoppessitu ITupcona, paccrosiaie MUHKOBCKOTO I-CTETIEHH U ITpoUee.

[0037] [TapannensHO ¢ BhIMONHEHHEM dTana (202) OCYIIeCTBISIETCs] TPAHCKPUOMPOBAHHE
aynuonoroka Ha stamne (205), nins 4yero BXONAIIUI ayAHONOTOK mpeodpasyercss B TEKCTOBBIN
¢dopmar. JlaHHas mpouenypa MOXKET BBIIOJHITHCS PA3UYHbBIMU W3BECTHBIMH aJTOPUTMAaMHU,
o0ecreYnBaoIUMK PeoOpa3oBaHue ayJHOIOPOKKH B TEKCT, HaNpUMep, TexHouorun Speech-
To-Text. Takke MOXET MPUMEHSATHCS MOJIENb MAIIUHHOTO OOyHYeHHs! Ui OCYLIECTBICHHUS
NPOLEAYPbl TPAHCKPUOHPOBAHUSI.

[0038] JIns BBIMONHEHUs aHAIW3a ayJHOMOTOKOB MPUMEHSIETCS TaKXe aJIrOpuT™M IO
Pa3ENEeHUI0 TOJIOCOB COOECETHMKOB B MHOTOTOJIOCOBOM JHAJIOre, KOTOPBIA obecrednBaeT
OYHMCTKY 3BYKOBBIX JIOPOJKEK OT INYMOB M JIPYroro Buaa apreakTos, 4To obecneunBaer Oojee
4eTKui ayauocurHain. Kak mpumep, A 3TOr0 MOXHO NMPUMEHHTH IOAXOIbI, OCHOBAHHBIE HA
NMF-paznoxennn (Non-negative matrix factorization) HCXOZHOrO WM MpeoOpPa3OBaHHOTO
CHTHAaJIa, UCMIOJIb30BAHNE CBEPTOYHBIX UCKYCCTBEHHBIX HEWpOHHBIX ceTei (Convolutional Neural
Network), moneneii «Cone of Silence» u uHbIe TOAXOMBI.

[0039] IlepeBeneHHbIN B TEKCTOBYIO (POPMY ayAMONOTOK aHaIu3upyercs Ha stane (200) Ha

npeaMeT KiacCH(pUKALUU TaTTepHAa BeNeHust auajora 3BoHsSmHNM aboHeHToM (120).
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Knaccupukanms MOXeT OCYIIECTBISTECS ¢ IPUMEHEHHEM TEXHOJIOTUH aHAIN3a €CTECTBEHHOTO
s3pika (NLP — Natural Language Processing), B TOM 4HCI€ MOTYT NIPUMEHSTHCS TEXHOJIOTUU Ha
6aze mammHHOro obydenus. C momornbo oOydeHHONW Moxenu Ha sTtane (200) BbIMONHSAETCS
aHaJIN3 TEKCTOBBIX AAHHBIX JI UX IOCIEAYIOIIEro OTHECEHHs K KJlaccaM, XapaKTepH3YIOLINM
MOIIEHHUYECKOE MIOBEICHNE, HAIPHMEP, CBUIETEILCTBYIOLINX O (haKTe COLMATbHON HHKEHEPHH.
ITpumMepoM coOLMANbHONW HHXXEHEPUH MOTYT CIYKUTh ()pasbl, B KOTOpbIX OT kimeHTta (110)
TpeOyIOT CPOYHO MEPEBECTH €r0 NEHBIU HA Yy KOH CUET, IPOCAT COOOIIUTH MOJTHBIN HOMEP KapThl,
TpeOyroT B34Th Kpenut, cnpamuBatoT CVV-koz, KOa MOATBEPKACHUS HITH KO U3 CMC | T.II.
[0040] Ilon «xnaccom» WM «KJIacCaMW» TIOHUMAETCA IO MEHbLIEH Mepe Kiacc C
CoZiepy)KaHHUEM JaHHBIX IO MOLICHHHWKAM WM KJIacC ¢ JaHHbIMM HE MOIIEHHUKOB. Takxke,
KJIacCU(UKAILUST MOXKET SBISITbCS HEYETKOH, KOrja Helb3s OJHO3HAYHO OCYIIECTBHTH
KJIacCU(pUKALINIO — MOIIEHHHK U HE MOIIEHHUK (2 Kjlacca); 3 Kjlacca — MOLICHHUK, HE MOLICHHUK,
HEM3BECTHO, HECKOJIbKO KJIACCOB — MOIIEHHHK THIAa A, MOIIEHHUK THMa b 1 Tak nanee.

[0041] Brixomom pabotel momenu Ha 3Tame (200) siBisiercss kiaccudukanus maTTepHa
BeneHus auajniora Ha dTame (207). Ilog maTTepHOM ClieqyeT MOHUMAaTh, B YaCTHOCTH, CJIOBA,
UCTIONIb3YEMBIE B Pa3rOBOpE, MOCTpoeHHe dpas, ciaenosanue ppas Apyr 3a Apyrom u T.1. Mopensb
KIaccupukauu o0ydeHa Ha MpUMepax JUaJIOroB, MOATBEPKAEHHOTO (PakTa MOIIEHHHYECKOH
AKTUBHOCTHM, B YaCTHOCTM HA TMAaTTEPHAX, IMO3BOJSIIOIIMX OCYINECTBUTH MOCIEAYIOLIYIO
KJIacCU(PHKAIIUIO TaHHBIX MTPU 00pabOTKe BXOIHBIX ayJHOMOTOKOB.

[0042] Mopneny aHanu3a mnatTepHa auajora Ha dsrtame (206) oOyueHa XapakTepHU30BaTh
CTENEHb JOCTOBEPHOCTU YTBEPXKAEHMs, YTO IPSIMOIl MCTOYHHK TEKCTOBBIX JAHHBIX SBIIAETCS
MOLIEHHUKOM WJIM He MOIIEHHUKOM. Takyl OLIEHKY MOAeIb MOXKET MPOBOAMTH HAa OCHOBE
BBISIBJICHHSI, COBOKYITHOT'O aHAJIN3a, COTTOCTABJICHUS IO OJIM30CTH K YCTOWYUBBIM CEMAaHTHUYECKIM
KOHCTPYKLUSIM PEYH, THIIMYHBIM pPEIUIMKaM, NaTTepHaM oO0mero cmbicia auaiora. [lo urory
kiIaccupukauu Monenu Ha sTane (207) mpuHUMAeTcCsl pelieHue 00 OTHECEHHWH BXOJSIIETO
ayAMOBBI30BA K MOLIEHHUYECKOH akTuBHOCTH (210) mnu k 6e3onacHoii (220).

[0043] JIOTIONHUTENBHO TIpU  BbIOJHeHWHW crnocoba (200) aHamu3  ayaIMONOTOKA
OCYILIECTBISIETCS TIOMOIIBI0  3MOTHBHO-IPOCOAUYECKOH Monmenun (Mozxelnb C  aHAJIH30M
SMOTHUBHOCTH U TMPOCOIMH), KOTOpasi MO3BOJISIET 1O MEHbINEH Mepe XapaKTepHU30BaTh CTEIEHb
JIOCTOBEPHOCTH YTBEPIKACHHS, YTO MPSMON UCTOYHUK ayTHO3AIMNUCH SIBJISIETCS MOLIEHHUKOM HUTH
HE MOIICHHUKOM Ha OCHOBE, KAaK MUHHUMYM OJJHOW U3 CIeNYyIOIel XapaKTePUCTUKU: BbIICICHUS
O0IMX MMMAaHEHTHBIX CBOMCTB SI3bIKa IO BBIPAKEHHIO MCUXOJOTHYECKOTO (3MOLMOHAIBHOIO)
COCTOSIHUSI M TIEPEeKUBAHMSA 4YeNIOBEKa IIPH COBEPIICHWHM WM MOLIEHHMYECKOrO 3BOHKA,
BBIZIEJIEHHUIO OOIIMX 0COOEHHOCTEH MOIIEHHUKOB B ITPON3HOLIEHUH, HAIPUMEP TAKUX KaK BBICOTA,

CI/IJ'Ia/I/IHTeHCI/IBHOCTb, JJIUTCJIbHOCTDb, TIPUABbIXaHUE, TJIOTTAJU3alusd, IMajJaTalnu3anus, THII
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IPUMBIKAHUS COMJIACHOTO K TJIACHOMY U JPYTHMX MPU3HAKOB, SIBJISIIOIIMECS JOMOJHUTENbHBIMU K
OCHOBHOH apTUKYJISILIUH 3BYKa, aKLEHTE, MHTOHALIMK B OOILIEM U APYrux OCOOEHHOCTEH pedn, a
TaKXkKe OCOOEHHOCTeH (POHOBOrO CONMPOBOXKIACHHS PEYM, 3JIEMEHTOB ITOCTOPOHHErO IIyMa HU
nono6Horo. Kimo4eBoil 0COOEHHOCTBIO MOJENHU SIBJSETCA TO, YTO OHA IO3BOJIIET BBIABIATH U
aHAJIM3UPOBaTh OOLIMEe OCOOSHHOCTH AayAHONOPOXKEK, B KOTOPBIX HPUCYTCTBYIOT 3JIEMEHTHI
MOIIEHHUYECKUX JeHCTBUH, TUAJIOroB U mpoueil nHGOpMaLnH, CBUAETENbCTBYIOEH B TOH WK
WHOMU CTENEeHU O MOUIEHHUYECKON aKTUBHOCTH.

[0044] JlanHast Moziesib 00y4daeTcsi Ha OCHOBE MPUMEPOB ayAHONOTOKOB paHEEe OTMEYEHHBIX
KaK MOLICHHUYECKHE, 1Mo 00paTHOW MH(OOPMALIMHN OT MOTEPIIEBUIMX B MOLUIEHHUYECKHX CXEMaX.
Takke BO3MOXKHO pacmmpeHre 0a3bl JaHHBIX HYepe3 ayrMEHTALUI0 JaHHBIX WJIM Ha OCHOBE
CaMOCTOSITEJIbHOM I'eHepalii MOIIEHHUYECKUX AMANoroB. Takyro reHepaluo MOKHO IPOBECTU
Yyepe3 3amuch AHAJIOroB, B KOTOPBIX OyIyT aKTUBHO HCHOJB30BATHCS NPUEMBI U METOMBI
MOLIEHHUKOB, BBISIBJICHHBIE IT0 IMEIOLIIMCS JAHHBIM HJIH C(OPMHPOBAHHBIE CAMOCTOSITEIIBHO.
[0045] ITpu knaccudukauy BXOIIIIET0 Ay JHOBBI30BA MOXKET (POPMHUPOBATHCS YBEAOMIICHHE
o craryce, oroOpakaemoe Ha »skpaHe cmaprdoHa (111). Takke MOXKET NPUMEHITHCS
BUOPOCUTHAJ, nepenada WHPOPMALMK HA BHEIIHEE YCTPOMCTBO, CBSI3aHHOE CO CMapThOHOM,
HanpuMep, CMapT-4acbl, W JPyTU€ THUIBl OMNOBEIIEeHHUS, MO3BOJAOMNE HHYOPMHUPOBATH
nosb3oBarens (110) o craryce BXOIAIIErO 3BOHKA.

[0046] Ha ®ur. 2b mpencraBneHa OJIOK-CXeMa STaroB IOMOJTHUTEIBHOW 00paboTKH
ayAMOBBI30BOB, IPH MX MPeo0pa3oBaHUU B BEKTOPHYIO Gopmy Ha stamne (202). JlononHuTenpHas
00paboTKa BBIMOJHAETCS] ¢ MOMOIIBI HECKOJBKUX MOJENed MAIIMHHOTO OOY4eHHs! Ha dTare
(230), xoTOpBIE MO3BOJISIIOT BBISIBUTH T€ MJIM WHBbIE M3MEHEHUs ayauonoroka. Ha stame (230)
BBITIOJIHSIETCST AHAJIM3 AyJUOMOTOKA HAa TpenaMeT u3MeHeHus rojoca (231), CHHTEeTHYeCKOro
¢dopmupoBanus ronoca (232), Hanuuusi HanokeHus pona (233), HaIUYKME MOCTOPOHHHUX LITYMOB
(234).

[0047] Ha sramax (231, 232) monens aHamu3upyer GakT NpOrpaMMHOTO H3MEHEHUs! rojioca
3BoHsmero abonenta (120), HampumMep, ¢ MOMOLIBIO puMeHeHus aaroputMoB Deep Fake Voice,
aJTOPUTMBbI KIIOHUPOBAHUsI royioca U T.I. Mozienb OCyIeCTBIISIET OLIEHKY COOTBETCTBUSI BXOIHOM
ayJMOJIOPO’KKH €CTECTBEHHOH 3aIHCH I0JI0ca YeJIOBEKa U €ro OKPY»Karollero NpoCcTpaHCTBa WU
HaJIMYHe B HEH JIOMOJIHUTENBHON 3JIEKTPOHHOW OOpadOTKH, 3JEMEHTOB HCKYCCTBEHHOU
reHepalyy 3ByKOB, MOJHOTO UM YaCTUYHOIO CHHTE3a 3alucu. Peannsanys NaHHOTO BBIABJIECHUS
MOYKET OCHOBBIBATBHCSI HA BBISBJICHHMH CHHTETHYECKUX OCOOCHHOCTEH M MAIIMHHBIX apTe(akToB
IPY UCKYCCTBEHHOM reHepaluu peun desnoseka. [[pumepamu Takux ocoOeHHOCTEN 1 apTedakToB
MOTYT OBITH HEECTECTBEHHAs: MOHOTOHHOCTb B PEYH, CKPUIIBI B MPOH3HOLIEHUH, MHO)KECTBO

noMmex U npodee. JlaHHasg Mozenb MO3BOJIAET MO MEHbIIEH Mepe XapaKTepu30BaTb BEPOSATHOCTD
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HAJINYMsl HAMEPEHHbIX UCKaKEHUH B €CTECTBEHHOH 3aIMCH WIJIM €€ MCKYCCTBEHHOW I'€HEpaLuu.
OnmHuM U3 mpuMepoB peanm3anuy (YHKIMOHAJA MOJENH MOXET BBICTYIATh aHAJN3
rpauecKoro MpenCTaBIEHUs] CHEKTPOrpaMM ayIuO3alUCH WJIM HCIIOJIB30BAHUE APXUTEKTYD
«TpanchopMepOBY», HAIIpUMEpP, HA OCHOBAHUN HEHPOHHBIX ceTel. JIaHHBIN NpuMep peann3aluu
IpU 3TOM HE OTPAaHUYUBAET APYrHe YacTHbIC (POPMBI BOILUIOIIEHMS peain3aluy (GyHKIHOHANA
BBILIEYKAa3aHHON MOJIENN MAIIMHHOTO OOy4YeHNs.

[0048] Ha »rtane (233) BbimoaHsieTcss aHanmu3 (pakta HajJokeHUs (OHA HAa BXOISIIUN
ayAMOTIOTOK, Hampumep, it (POPMHUPOBAHUS 3BYKOBOH aKTUBHOCTH OQUCa, KOJUI-LEHTPA U T.II.
JIaHHBIN MOAXOI MOKET MPUMEHSITHCS MOLICHHUKAMH JJI MACKUPOBAHHSI 3BYKOBOH JOPOXKKHU U
COKPBITUSI MECTa PEAJIbHOTO OCYIIECTBJIEHHUS BBI30BA, YTO MOXKET OBbITh TAK)KE YCTAHOBJIEHO
NOCPECTBOM MTOCTOPOHHUX IYMOB Ipu 3BOHKe. OOy4yeHHas Mozesb Ha 3tare (233) aHamusupyer
apTedaxTbl, IPUCYIINE CHUHTETUYECKHM 3BYKOBBIM CHUTHAJaM, HEXapaKTEPHBIM ISl PeajibHOM
00CTaHOBKH.

[0049] Ha stane (234) BBINOHSETCS aHANU3 HATHYUS IOCTOPOHHUX IIIyMOB B 2y IHOTOPOKKE
NpU BXOZSIIEM BBI3OBE, HANPHUMEpP, NMPH CHHTE3€ PEYH, KaK MPABUIIO, HAOMONAETCS TPECK B
3amucy, ToMexw W T.1. Mogenb, obecrieunBasi 3alaHHBI (PYHKLHMOHAN, TaKXe MOXKET
OCYLIECTBISITh AHAJINW3 C TIOMOLIBIO CPABHEHMs CHEKTPOTrpaMM WM 10 HHOMY NPHUHIIMITY,
NO3BOJIIIOIEMY YCTAHOBUTD «HEXaPAKTEPHbIE» JJIs1 OOBIMHOTO 3BOHKA ayAMOIAaHHbBIE.

[0050] ITpumensiemas mozens Ha starne (230) mO3BOJIsIET CBEPXaATUTHBHO (CHHEPT€THUECKH )
O0BEUHATD U AaHATIM3UPOBATH 110 MEHbBIIE MEPE ABYX JIOOBIX BBIXOAOB C IIPUMEHAEMbIX MOJIENEH.
OtnnunTenbHONH 0COOEHHOCTBIO SIBIISIETCS TO, YTO MOJ00HAS MOJIEJb TTO3BOJISIET AHAJTM3HPOBATH B
COBOKYITHOCTH BBIXOZIHbIE AAaHHBIE OT MPEIbIAyIINX MOJeNeil u mony4ars Oojiee JOCTOBEPHBIE
OLIEHKM O HAJIWYMU MOLICHHHYECKHUX OJJIEMEHTOB B ayAHO3AMUCH, YeM TNpPU KaKOM-THOO
UCTIOJIb30BAHUH BBIXOZIOB C MOJAEJEH CaMOCTOSATENBHO WJIM MPOCTOM OOOOIIEHHH, TAKOM Kak
pacuéT CpemHero, M3BJIEYEHHE MAKCUMAJIbHOTO M TonoOHoro. JlaHHbii 3ddext moxer ObITh
OOCTHTHYT 3a CUéT OOBEAMHEHHUs] HECKOJbKHMX BBIXOJAOB B OOIIMI YHCIOBOH BEKTOP
(YHIOpSIIOUEHHYIO TOCIIEOBATEIbHOCTh) M HCIIOJNB30BAHMM B KAdecTBE KJacCU(pUKATOPa
HEHPOHHBIX CETEH, MOJyUEeHNH XapaKTEPHBIX OOBEKTOB KAKIOTO KJIacca Yepe3 METOJ OMOPHBIX
BEKTOPOB WJIN K-COCENIeH, ITOCTPOEHUE aHcaMOJIel Wi OYCTHHIOB I€PEBbEB PEIIEHHH.

[0051] HUrorom orpaboTkM ONHON WM HECKOJNbKUX Mopejei Ha stame (230) sBisercs
IOTOJTHUTENbHAS KJIACCU(UKALIUS BXOMALIETO AayJUO3BOHKA HA NPEAMET MOLICHHUYECKOM
akTuBHOCTH (210) mmn oTcyTcTBUHM TakoBo# (220).

[0052] Ha @ur. 3 npexncraBneH 4YacTHBIN ciydail BeimojiHeHMs1 criocoba (300) 3ammTsl
abonenta (110) or MoueHHMYECKMX NeHCTBUH NpH BXOASIIMX Bb3oBax. llpu momyueHnn

BXojsmero Bbi3oBa Ha stamne (301) ¢ momomipio ycrpotictBa nonbzoBatens (110), Hanpumep,
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cmaptdona (111), BBIMONHAETCS aKTUBALMS CHHTETHYECKOTO HCXOSIIEr0 ayINOIIOTOKA Ha 3Tare
(302), KOTOpBIN BBINONHSAETCA POJIb POOOTH3MPOBAHHOrO cobecenHuka (060Ta) CO CTOPOHBI
nogb3osarens (110). CnennanbHoe IporpaMMHoe obecrieueHre aKTUBUPYET 3a1aHHbIN aJrOPUTM
BEJICHUS] JTUAJora INPH BXOASINEM ayIHOBBI30BE. JTO HEOOXOIUMO MJIsI TOTO, 4TO COOMpATh
JaHHBIE U aHAJIM3MPOBATh BXOASALIMN 3BOHOK OT aboHeHTa (120) Ha mpeaMeT MOLIEHHUYECKOH
aKTUBHOCTH. [ 'eHepHpoBaHHE CHHTETHUYECKON HCXOAsimeld co cTopoHbl mnosb3oBaresst (110)
ayANOAOPOKKH  (ayIMOTIOTOKA) MOKET BBINOJHITBCS HAa OCHOBAHWUU KJIOHMPOBAHUS WJIH
CHUHTE3UPOBAHUSI IO TOJOCOBOMY oOpasny mnojb3oBatess (110). Jlns 3Toro Takike MOryT
NPUMEHSITCS PA3JIMUHBIE U3BECTHBIE PEeLICHUs MO (POPMUPOBAHUIO ayAHUOAAHHBIX M3 3aJaHHBIX
obpasuos, Harpumep, Al Voice Generator HJIM TOXOKUE PELIESHUS.

[0053] Ha »rtane (303) 3axBarbiBaemasi C MOMOIIBK) 0OTa ayAHOAOPOKKA BXOMISINErO
ayAMOBBI30BA MPOXOIUT 3Tarbl 00padboTkH BhIIeonucaHHoro crocoda (200). ITporpammusiii 60T
MOYKET BBITIOJHATHCS Ha 0a3€ TEXHOJIOTUH TOJIOCOBBIX MOMOIIHUKOB C MPUMEHEHUEM MOJEJeH
MAIIMHHOTO OOYyYeHHs UIsi TOrOo, 4ToObl (DMKCHpPOBATh BXOAsIMUE (pa3sbl U TE€HEPUPOBATH
COOTBETCTBYIOIIIME OTBETHBIE TOJIOCOBbIe KOoMaHAabl. Ha srtame (304) mpomcxomut uTOroBas
KJjaccuuKaius BXOISIIero 3B0HKa U rosib3osaredto (110) hopmupyercs yBeqomiieHHe O CTaTyce
3BOHKa, HAIIPUMep, C IOMOIIBI0 0TOOpaskeHus1 Ha 3kpane cmapTdona (111). [{uanor 6orom MoxeT
BECTUCH 33/1aHHOE KOJINYECTBO BPEMEHH, HEOOXOAMMOe 1JIsl KIIaCCU(UKALIUK BXOJSIIErO 3BOHKA.
BpeMeHHoIi arama3oH MOXeT BapbHUpPOBAThCs UCX0ns u3 nuasiora abonenta (120), a Taxke mpu
cpabaThIBAHUM OFHOM HJIM HECKOJNBKHUX MOJeNell MAIIMHHOTO OOY4YeHHs NPHU BBIIOJIHEHUH
criocoba kinaccudukanuu, npuBeaeHHoro Ha dur. 2A — 2B, U BBIHECEHHH TOYHOTO CY)KIEHHSI, B
3aBUCHMOCTH OT YCTAaHOBJIEHHOT'O MOPOrOBOTO 3HAYEHUSI KJIACCU(UKALINY TUITA 3BOHKA.

[0054] 3asiBIIEHHBIN  CIIOCOO  MOKET Takke TPUMEHSATCs Uit cOopa BEKTOPHOrO
NPEACTABJICHUS] MOIIEHHHYECKHX TOJIOCOBBIX JOPOJKEK, TMATTEPHOB JHAJIOTOB U HMHOU
uH(pOpMaLMH, KOTOpast HAKATUTUBAETCS M MIPUMEHSIETCSI U1 TIOCIIEAYIOMINX TPEHHPOBOK MOJEIeH
MAIIMHHOTO OOy4YeHus, a Takxke (OPMUPOBAHUSA CTOM-JIUCTOB, HICHTHOHULIUPYIOIINX
MOLIEHHUKOB.

[0055] Ha @ur. 4 mnpencraBneH oOummii BHUA BBIYUCIHTENBHOTO ycTpoicTBa (400),
NPUTOAHOTO Ul BBIMONHEHHs criocodos (200, 300). VerpoiictBo (400) MOXKET MPEnCcTaBsATh
co0Oii, HampuMep, CepBep WIM HHOW THUIl BBIYUCIUTEIBHOTO YCTPOMCTBA, KOTOPBIA MOXKET
NPUMEHSTBCS IS PEATH3aLNHN 3asBJICHHOIO TEXHUYECKOTO PEIICHHUs, B TOM 4YHUCIe. CMapT(OH,
IUIAHIIET, HOYTOYK, KOMIbIOTEP U T.I. YcTpoiictBo (400) MOXKET TakKe BXOOUTH B COCTaB
00JIaYHON BBIYUCITUTENBHON MIaT(HOPMBL

[0056] B of0mem ciydae BprauciutensHoe ycTpoicTBo (400) comep:kut oObeAHMHEHHBIE

oOmeli muHON MHPOPMALTMOHHOTO 0OMEHA OMH MJIM HECKOJIbKO rpoueccopos (401), cpencrsa
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namsita, Takue kak O3Y (402) u I13Y (403), unrepdeiicel BBOna/BeiBoaa (404), ycrpoiictsa
BBONa/BbIBOAA (405), M ycTpoiicTBO I ceTeBoro B3aumoneicTaus (400).
[0057] ITpoueccop (401) (Wi HECKOJBKO MPOLECCOPOB, MHOTOSIIEPHBII MPOLIECCOP) MOTYT
BBIOMPATBCS U3 ACCOPTUMEHTA YCTPOMCTB, MIMPOKO MPUMEHSIEMbIX B TEKYIIEe BPEeMsi, HaIpuMep,
kommanuii Intel™, AMD™,  Apple™, Samsung Exynos™, MediaTEK™, Qualcomm
Snapdragon™ u .. B kauectse mpoueccopa (401) MoXxeT Takke MPUMEHSThCS rpaduaecKuit
npoueccop, Hapumep, Nvidia, AMD, Graphcore u mp.
[0058] O3Y (402) mpencraBnsieT cOOOH ONMEPaTHBHYIO MaMATh W TMPEIHA3HAYEHO JIJIsi
XPaHEHHsI UCTIONHAEMBIX mporeccopoM (401) MaIIMHOUNTAEMbIX HHCTPYKLUH AJIS1 BBITOJHEHUE
HEOOXOTMMBIX ONEPALHi 10 JIOTH4eCcKoi 00padoTke nanHbIx. O3V (402), Kak mpaBUIIO, CONEPIKUT
UCTIOJIHSIEMbIE WHCTPYKLMU OMNEPALMOHHON CHCTEMBl W COOTBETCTBYIOIIUX IPOTPAMMHBIX
KOMITOHEHT (TIPHJIOKEHHSI, IPOTPAMMHBIE MOAYJIH U T.I1.).
[0059] I13VY (403) npencrasisieT coOOH OIHO UK OOJiee yCTPONHCTB MOCTOSIHHOTO XPAaHEHHUS
IaHHBIX, HarpuMep, skectkuit nuck (HDD), TBepaoTenbHblii HakonuTenb aHHbIX (SSD), ¢umam-
namste (EEPROM, NAND u 1.11.), ontudyeckue Hocurenn uHpopmauuu (CD-R/RW, DVD-
R/RW, BlueRay Disc, MD) u np.
[0060] Jlns opranu3anuy paboThl KOMIIOHEHTOB ycTpoiicTBa (400) u opraHuzamu padoThI
BHEIIHUX MOAKIIIOYAEMbIX YCTPONUCTB MPUMEHSIOTCS pa3indHble BUAbI nHTEepdeiico B/B (404).
Beibop  coorBercTByrOmMX ~ MHTepGEHCOB  3aBHCUT OT  KOHKPETHOTO  HCHOJHEHHUS
BBIYMCIIUTENBHOIO YCTPOMCTBA, KOTOPbIE MOTYT MPEACTABIATh COOOH, He orpannumBascek. 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 ..
[0061] Jlis obecriedeHrst B3AUMOIEUCTBUS MOJIb30BATEISI C BBIMUCIUTEIbHBIM YCTPOMCTBOM
(400) npumensitoTcst pasnuunble cpenctsa (405) B/B unpopmainuy, HampuMmep, KIaBHATYPA,
OHCIIIeH (MOHHUTOp), CEHCOPHBINM AMCIUICH, Ta4-Taj, JYKOWCTHK, MAHHITYJIITOP MbIIIb, CBETOBOE
nepo, CTHIIYC, CEHCOpHAas MaHeb, TPEeKOOJ, MTUHAMHMKH, MHUKPO(OH, CPEeICTBAa IOMOJHEHHOM
pPEaTbHOCTH, ONTHYECKHE CEHCOPBI, IUIAHIIET, CBETOBbIE WHIWKATOPBL, IMPOEKTOp, Kamepa,
cpeacTtBa OMOMETpHUECKOW wHIeHTH(QUKAUWUK (CKaHEp CETYAaTKH TIJja3a, CKaHep OTIEYaTKOB
NaJIbLEB, MOAYJIb PACTIO3HABAHUS T0JIOCA) U T.II.
[0062] CpenctBo cereBoro B3ammopeincTBusi (406) obecneunBaer mnepenady JaHHBIX
ycrpotictBoM (400) mocpeacTBOM BHYTPEHHEH MM BHELTHEH BBIUHCIUTENILHON CETH, HAIIPUMeEp,
Hnrtpaner, Unrepuer, JIBC u 1. B kauectBe omHoro wmu Gonee cpeacts (406) mosker
UCTIOJIb30BAThCs, HO He orpanmuuBathes: Ethernet xapra, GSM momem, GPRS monem, LTE
mozneM, SG mMonem, moxnyiib cryTHukoBol cBsizu, NFC moayis, Bluetooth n/umn BLE monys,
Wi-Fi moayns u ap.
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[0063] JIOMIOJHUTENBHO MOTYT NPUMEHATHCS TaK:KE CPENCTBA CIYTHUKOBOM HABUTALUU B
cocrase ycrpoiictsa (400), Hanpumep, GPS, I'JTOHACC, BeiDou, Galileo.

[0064] IIpencraBneHHble MaTepUaNbl 3asBKU PACKPBIBAIOT MPEANOYTUTENBHBIE MPUMEPHI
peanu3aluy TEXHUYECKOrO PELIEHUs U HE NOJDKHBI TPAKTOBATHCA KaK OrPAaHUYMBAOILKUE UHBIE,
YaCTHbIE NMPUMEPBI €r0 BOIUIOLICHUs, HE BBIXOISAIIME 3a Mpeaesbl MCIpaIlMBaeMON MpPaBOBON
OXpaHbl, KOTOpBIE SIBJISIOTCS OYEBHIHBIMH IS CIIELHAJIMCTOB COOTBETCTBYIOLIEH o0nacTu

TEXHUKU.

11



DPOPMYIJIA

1. KoMmneroTepHO-peanusyemblii criocod aHajn3a AWaJora BO BPEMs ayJAHOBBI3OBOB Ha
MPEIMET BbISIBJIEHUS MOLIEHHUYECKOW aKTHBHOCTH, BBIMNOJHSIEMBIN C MOMOIIBIO MPOLECCOpa U
cozlep Kalluii 3Tarnbl, HA KOTOPBIX:
—  MOJYYarOT BXOMSIIUN ayAUONOTOK, MOCTYNAKIINUN OT BbI3bIBAKOLIENH CTOPOHBI,
—  OCYLIECTBJISIIOT 00OpabOTKy BXOISIIErO ayIUONOTOKa C MOMOINBIO 1O MEHbILIEH Mepe
OJTHOI MOJIeNT! MAIIMHHOTO OOYYEeHHUS, B X0/1€ KOTOPOU:
peoOpa3oBbIBAIOT BXOASIIUN ayAHOMOTOK B BEKTOPHYIO (hopmy;
BBITOJIHSIIOT CPaBHEHHE BEKTOPHOM (POPMBI ayTMOMOTOKA ¢ paHEE COXPAHEHHBIMHU
BEKTOPaMH, XaPaKTEPU3YIOIIMMHU MOIICHHIYECKYI0 aKTUBHOCTb,
OCYINECTBJSIFOT TPAHCKPHOWPOBAHME ayIUONOTOKA JUIsl aHAJIW3a JHajora
BbI3BIBAIOIE CTOPOHBI HAa IO MEHBbLIEH Mepe CEMAHTUYECKUH COCTaB
UH(pOPMAIH 1 TATTEPH BEACHUS TUAJIOTA;
—  OCYIIECTBJISTFOT KJIACCU(PUKALIUIO BXOMASAIIETO ayJUOTIOTOKA HA OCHOBAHHUH BBITIOJTHEHHOU
obOpaboTku.
2. Crmoco® mo m.l, XapakTepu3yroOIIUICS TeM, 4YTO TIpPH CEMAHTUYECKOM aHAJIN3e

TpaHCKpI/I6I/IpOBaHHOl"O AUajiora BbIIIOJHACTCS BBISABJICHHUE CJIOB, MPUCYIIUX MOIIIEHHUYECKOM

AKTHUBHOCTH.

3. Crniocob 1o 1.2, XapakTepu3yIOIMUNCS T€M, YTO BBIOJIHSAETCS] aHAIU3 CJICOBAHHUS CJIOB U
pas.

4. Crniocob mo 1.1, XapakTepU3yrOIIUHCS T€M, YTO JTOMOJHUTENBHO BXOMSIIUN ayAHONOTOK

aHAJIM3UPYETCS Ha MEHbLIEH Mepe OJHO M3. TOHAJIBHOCTb, SMOTHBHOCTB, NMPOCOAMS WM UX
COYETaHMUSI.

5. Crnocob 1o 1.1, XapakTepu3yIOUUNACS TeM, YTO JOMOJHUTEILHO aHATU3UPYETCS] HAJTHMYNE
U JUTUTEJIbHOCTD May3 B TUAJIOTe BXOASLIEro ayJUOMOTOKA.

6. Crmoco® mo m.1, XapakTepu3yOIMUHCS TeM, YTO BEKTOpPHas (opMa BXOMASIIETO
ayAMONOTOKA AHAIM3HPYETCS Ha NPEAMET HAJIWYHS IPH3HAKOB, BBIOMPAEMBIX W3 TPYIIIHL:
U3MEHEHHE T0JIOCa, CHHTETHUECKOe (POPMUPOBAHHE TOJI0CA, HAIOXKEHUE (JOHOBOTO ayIHONIOTOKA

NN UX COUCTaHUA.

7. Crniocob o 1. 1, XapakTepu3yIOIUNUCS TeM, YTO TOMOJHUTEBHO aHATU3HPYIOT UCXOSIIIUAN
ayUOTIOTOK.
8. Crniocob 1o 1.7, XapaKkTepU3YIOLIHICS TeM, YTO BBITIOJHSIOT Pa3fesieHne UCXOASINEro U

BXOOALIECTO ay AUOIMOTOKOB.
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9. Cnocob6 mo m.1, XapakTepu3ylOIIHMICS TeM, YTO JOMOJHUTEIBHO AHATM3UPYETCS IO
MEHbLIEH Mepe OAMH IMapaMeTp BXOISIIEro ayaHOINOTOKA, BBIOMPAEMbINl M3 TPYIIBI BBICOTA
TeMOpa, Cujia 3ByKa, WHTEHCUBHOCTb PEYH, IJIUTENBHOCTb NMPOU3HECEHHs CJIOB, NMPHIbIXaHHE,
IJIOTTAIN3aLMs, TajaTaIn3alus, TUI IPUMBIKAHMSI COTJIACHOTO K INIACHOMY WJIM UX COYETaHMSI.
10. Crioco0 mo 1.1, XxapaKTepU3YIOIIHUNICS TEM, YTO AOMOJHUTEIBbHO aHATU3UPYETCS HAJTHIUe
MOCTOPOHHHX LIYMOB BO BXOJALLIEM ayAHOMNOTOKE.

11. Crnoco6 mo m.1, XapakTepuU3YIOLIUHCS TEM, YTO BBIMOJHSIETCS HAa YCTPOMHCTBE
NOJIb30BATEIS, PEACTABJISIIOIUM CO00H cMapT(OH, MUTAHIIET HJIH KOMITBIOTED.

12. Crmoco®6 mo m.1l, XapakTepu3ylOLIMICSs TeM, YTO TMpPH TOJYYEHHH BXOMSILIEH
ayJUOJOPOXKKH  BBIMOJNHSIETCS TE€HEPUPOBaHHE CHHTETUYECKOrO0 MCXOJSAIIEro TIOJIOCOBOIO
ayJIUOIOTOKA.

13. Crnoco6 mo m.12, XapakTepusylIIHMICS TeM, YTO TE€HEPUPOBAHHE HCXOISIIETO
ayAMOTNIOTOKA BBITMOHSAETCS IO MOMEHTA KJIaCCH(PUKAINN BXOIHOH ayAHOIOPOKKH.

14. Crnocob mo m.12, XapakTepusYIOUIUHCS TeM, YTO TeHEPUPOBAHHE CHUHTETHYECKOIO
ayAMONOTOKA OCYINECTBIISIETCS] HA OCHOBAHUHU T'OJIOCOBOTO 00pa3lia MoJIb30BaTENsl yCTPOHCTBA.
15. Crnoco6 mo m.1, XapakTepusyIOIIHMICS TeM, 4YTO MpH KIaCCU(DUKALMH BXOJISINErO
ayJUONOTOKA KaK MOLIEHHUYECKOTO BBITIOJHAETCS] COXPAHEHUE €r0 BEKTOPHOTO NMPEACTABIEHUS.
16. Cnocob6 mo m.13, XapakTepu3yIOLIUNCS TeM, YTO MPU KIACCU(PUKALUU BXOISLIETO
ayAMONOTOKA KaK MOLIEHHMYECKOTO BBIMOJHAETCS T€HEPUPOBaHHE COOOIIEHUS O CTaTyce,
oTro0OpakaeMoe Ha AUCIUIee YCTPONUCTBA.

17. Cucrema aHanmsa JAMajora BO BpeMs ayJUOBBI30OBOB HA TNPEAMET BbISBICHHUS
MOILIEHHUYECKON aKTUBHOCTH, COAEp Kallasi M0 MEHbIIEH Mepe ONMH MPOLECCOP U MO MEHbLIEH
Mepe OAHY MaMsITh, XPAHSIIYI0 MAIIMHOYUTAEMbIE HHCTPYKIHH, KOTOPbIE TIPH MX BBITTOJIHEHUH

MIPOLIECCOPOM PEANTU3YIOT Crocod 1o Jirodomy u3 . 1-16.
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