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AKTMBHOCTH M CTUMYISIIIMIO MO3ra MOJIBb30BAaTessl, COJepiKallee MPHUCIOCcOOIeHne TOJ0BHOTO yoOopa,
KOTOPOE JOJKHO Pa3MEeNIaThCsl UM PACIIONAraThCsl Ha TOJIOBE MOIb30BATEIS, TIPH ITOM MPHUCIOCOOICHUE
TOJIOBHOTO Y0Opa COZICPXKHT AIEKTPOIHOE MPUCIIOCOOIEHHE, ColepKalliee TPYIITy 3JIeKTPOJOB, KOTopast
OCYIIECTBIISET EKTPUUECKUII KOHTAKT C BOJIOCUCTOH YacThIO TOJIOBBI MOJIb30BATENS, IPUCIIOCOOICHUE
BBO/Ia/BBIBOJIa, KOTOPOE MPUHHUMAET JIICKTPUUYECKHE CUTHAIBI OT TPYIIbl JJIEKTPOMOB M IEpenaeT
MO3TOBBIC CTUMYJIBI TIOCPEJCTBOM MPOTOKOIA CTUMYIISAIIUM MO3Tra TPYIIIE ICKTPOIOB, MPUCIIOCOOICHIE
00pabOoTKN ITaHHBIX, KOTOpoe oOpabaTriBaeT OOHAPY)KECHHBIE 3JIEKTPHUECKHUE CHTHAINBI, IIPHHATHIE OT
MIPUCTIOCOOJICHUSI BBOIA/BBIBO/IA, U CO3/IACT MPOTOKOJ CTUMYJISIIHA MO3T'a, COOTBETCTBYIOIUI TPHHSTHIM
JNIEKTPUYCCKUM CUTHAIAM, TPH 3TOM MPUCIIOCOOICHNE 00pabOTKY JaHHBIX COACPKUT MOIYJTb IAMSITH; 1
OJIOKY TUTaHUS, KOTOPBIE MOJIAIOT AIIEKTPOIHEPTUIO TIPHCIIOCOOICHUIO BBOIA/BBIBOIA M IIPUCTIOCOOIEHUTIO
00pabotku maHHbIX. IlpucrocobieHne 0OpPabOTKH JaHHBIX CPABHUBAET MPUHSTHIC 3JIEKTPUUYECKHUE
CUTHAJIBI C 33J]aHHBIM HAaOOPOM 3TAJIOHHBIX JAHHBIX JJIS CO3IaHUS aHAIHM3a MPHUHATHIX ICKTPHUYCCKUX
CHTHAJIOB, M IIPUMEHSIET AJITOPUTM MALIMHHOTO OOYYEHUs MM PYTOil BHIYUCIUTENbHBIN alTOPUTM JJIsI
aHaJM3a P CO3JaHUH MPOTOKOIA CTUMYJISILIUU MO3Ta.
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O0J1acTh TEXHUKH, K KOTOPOH OTHOCUTCS M300peTeHH

N300peTenne OTHOCUTCS K yCTPOHCTBaM HEHPOMOIYIISIIMN U K CIIOCO0aM HCIIOIb30BaHMUS BBILICYTTOMSHY-
TBIX YCTPOWCTB HEHpOMOIyJsiuu. boree KOHKPETHO, HacTosIIee N300PETEeHHEe OTHOCUTCSI K YCTPOMCTBY, B3aH-
MOJICHICTBYIOIIEMY C MO3TOM, M CIoco0aM HCIOJB30BaHM TaKOTO YCTPOWCTBA, HAIIPHMEpP, MPUMEHEHHEM HC-
KYCCTBEHHOTO MHTEJIIEKTa (aAalTHBHOE O00YYEHHE), pEaTn30BaHHOTO ITOCPEACTBOM BBIUYHCIUTEIBHBIX MIPHUCIIO-
CcOOJIeHMIA, KOTOPBIE U3MEHSIOT METOI PabOTHI YCTPOMCTBA B3aUMOJISHCTBHS C MO3TOM IPH 00pabOTKE CUTHAJIOB,
MPOXOIAMINX Yepe3 Hero, Korxa oHo paboraer. JIOMOJHHUTENBHO, HACTOsIIEE N300peTeHHe KacaeTcsl KOMIIBIO-
TEPHBIX TMPOTPAMMHBIX MPOAYKTOB, CONEPKAIINX MAIIHHOYUTAEMBIH HOCHUTEIh, NMPEeIHA3HAUYCHHBIN IS TOJTO-
BPEMEHHOT'O XpaHCHUs MH()OPMAIUK, UMCIOIUI MAITMHOYNTACMbIC WHCTPYKIIMU, XPAHAIINECS B HEM, IPUYEM
MAIIMHOYUTAECMbIC MHCTPYKIUHU BBIIOTHSIOTCS KOMIIBIOTEPU3UPOBAHHBIM YCTPOHCTBOM, COJAEPKAIIAM 00pada-
TBHIBAIOIIICE ATIIIAPATHOE CPEIICTBO JIJIS BRITIOJTHEHUS BBIMICYIIOMSIHYTBIX CIIOCOOOB.

YpoBeHb TEXHUKH

B nocnennee Bpems, 000pynoBaHUE, KOTOPOE BBIIIOJIHEHO C BOBMOYKHOCTBIO CTUMYJIMPOBATh HEPBHYIO CH-
CTEMY YeJIOBEKa, 3HAYMTEIHHO HBONIIOMMOHHPOBaO. OIHAKO DJIEKTPOXMMHYECKHE CUTHAJBI, UCXOJSIINE W3
JAHHOTO MO3Ta JaHHOTO YeJI0BEKa, M30JIMPYIOTCS OT BHEIIHWX BO3ICHCTBHUI YeperoM JaHHOTO MO3ra, IpH4eM
3IEKTPOXMMUYECKHE CHTHAJIBI PACIPOCTPAHSIOTCS IPOCTPAHCTBEHHO depernoM. Kpome Toro, HeWMHBa3WBHBIC
cuctembl cTumyssiuu Mosra (NIBS) B HacTosimiee BpeMst UCTIONB3YIOT JUISl CTEMYJLIITUE Mo3ra. B mpumepe,
(yHKIHMIO HEPBHOW CHCTEMBI M3MEHSIOT MPUMEHEHHEM JJIEKTPHUYECKONW CTUMYJLIIMK K HEPBHOW CHCTEME IS
YIOpaBJICHUS BOCTIPHUATHEM OOJIM HEPBHOM CHUCTEMOMW, WM HCIIONB3YIOT APYTOH MPOTOKOJ CTUMYJIIIIMKA MO3Ta
JUTS yIyYIISHHS TPOU3BOIUTESIFHOCTH HEPBHOM CHCTEMBI ITPH BHIITOJTHEHUH KOTHUTHBHBIX 33/1a4.

Kak mpaBuiio, 3JeKTPOXMMHYCCKIE CUTHANBI, UCXOJAIINE W3 JAHHOTO MO3ra JaHHOT'O YeJIOBeKa, OOHapY-
JKUBAIOT COCMHEHUEM JJICKTPOIOB, KOHTAKTHPYIOUINX C BOJOCUCTHIM YYACTKOM TOJIOBBI IAHHOTO YelioBeka. B
o0IIIeM, CUTHAJIBI, 3aXBaYCHHBIC M3 JaHHOTO MO3Ta UCIOJIE30BAaHHEM JJICKTPOAOB, COCAMHEHHBIX B KOHTAKTE C
BOJIOCHCTBIM YYACTKOM T'OJIOBEI, IMEIOT aMILUTATYY MOPSIKA OT IECATKOB JIO COTEH MHUKPOBOJBT. DTH CHTHAJIBI
WIN TApaMeTPhl, TTOTYYCHHBIC U3 3TUX CHUTHAJIOB, CBSI3aHBI C PA3IUYHBIMUA COCTOSIHUSMHU MO3Ta, KOTHUTHBHOU
AKTUBHOCTBIO M OCOOBIMH HapyIICHUSMH. TakkKe MOKHO HCIOIB30BATh T€ XK€ FUTH IPYTHE IIEKTPOIBI IS TIepe-
JIa9H DJIEKTPUIECKUX TOKOB JJIsi HEMHBa3UBHOM cTuMYJIsiu Mo3ra (NIBS). Kpome Toro, 00IBITMHCTBO Tpaau-
IIMOHHBIX HEMHBA3MUBHBIX CUCTEM CTHMYJLAIMH Mo3ra (NIBS) momararoTcs Ha "equHBIA" TPOTOKOJ, a UMEHHO,
o0MmmMii MPOTOKOJI, UCTIONIB3YEMBII B OOIIIEM [UIS Pa3NUIHBIX TUIOB Mo3ra. Ml Ha000poT, 0Ka3ajIock, UTO YEIIOBE-
YECKHMI MO3T B BBICIICH CTETICHH MHANBUAYAINCTHICH, @ UMEHHO B3aUMHO OTIIMYAIOTCS APYT OT Apyra TeM, Kak
OHM OTBEYAIOT Ha CTUMYJHBI. Kpome Toro, skecTkas TpaIuIOHHAs CHUCTEMa MO3HWIIMOHHUPOBAHHSA JIIEKTPOIOB
(Taxke m3BecTHasI, kak cuctema 10/20), koTopas yYUTHIBACT pa3Mep Yepera M UCIONIBb3YEeTCsS KaK ISl DIICKTPH-
YECKOM 3aIKCH, TaK U IS SJCKTPUUCCKON CTHMYIISAIUH, TIOJAaracTcsl Ha TIOMOIIh MEACECTPhI WM TEXHHUKA, OI-
HAKO OHA MO-TPE)KHEMY HE YUYHUTHIBAET OCOOCHHOCTH MO3Ta U aJrOPUTMBI 0OpaOOTKH CHUTHANA, @ CTUMYJISIIHS,
KOTOpast He aIaliTUPYETCsl, TAKUM 00pa30M, MOXKET MPUBOAUTH K INIOXO0H BOCIPOU3BOUMOCTH H HEOKUTaHHBIM
HCXOJIaM B 3KCTPEMAaJbHBIX ciydasx. ClaeoBaTeNnbHO, TaKasl ¢IMHAsl KOHCTPYKIUS YCTPOUCTBA B COOTBETCTBHU
¢ "eaMHBIM" MPOTOKOJIOM, SBISIETCS TPYOBIM M He3()()EKTUBHBIM TIOIXOIOM.

Takue WHIMBHUIyaINCTUIHBIE TPEOOBAHUS BBIABIAIOT TJIABHYIO 3a7ady W HEOOXOIUMOCTH B 00IacTH OI-
TUMH3AIHYA CTUMYJIALHAN B OTHOUICHUH MEXWHAMBHAYAIbHBIX CTPYKTYPHBIX BapHaOEIBHOCTEH, a TaKKe B OT-
HOIICHWN WHAWBUIYANbHOW TWHAMHUKY CUTHAJHM3AINA, U JaK€ B OTHOIICHUH OBICTPO MEHSIOIIETOCs COCTOSHUS
MO3Ta B peaqbHOM BpeMeHH. [10CKOIBKY CTUMYIISIIASA MO3Ta BIUSET HAa COCTOSTHHE MO3Ta, CTUMYJIALHNS ITOTCH-
[IHABHO HY)KJIAeTCSl B COOTBETCTBYIOIIEH alanTalliy, TAaKUM 00pa3oM, co3naBas "meTimo oopaTtHoit cBsa3u". Ec-
JIM 3Ta aJanTaiys IPOUCXOJUT aBTOMATUYECKH B PeabHOM BPEMEHHU 0€3 BOBJICUCHUS JTFOOO0H TpETel CTOPOHEL,
9TOT THI TETIH M3BECTCH Kak "3aMkHyTas remis”. Ecnu crumynsnus Oviia Hed((DEKTUBHON MPU M3MEHCHHUH
COCTOSIHUSI MO3Ta JIO JKEIIAeMOTO COCTOSTHHS, TO KOJUICKTHBHBIC TApAMETPhl CTUMYJISIIIAN, KOTOPBIE MOTYT OBITh
OTIpEICIICHBI KaK "MPOTOKOJI CTUMYJISIIIMKA MO3Ta", TOJDKHBI OBITH HACTPOCHBI B 3TOU IETJIe 00PaTHOW CBS3H, IMO-
Ka He OyAeT IOCTUTHYT >kenaeMblili 3 dekr. TakuM oOpa3oM, MBI ONpenesseM JIo0ble MPUCTIOCOOIEHHS I
00pabOTKU BXOASIICTO CUTHATA WIH JJI1 HACTPONKHU IMPOTOKOIA CTUMYJISIIIAK MO3ra, KOTOPBIH MOXKET alanTH-
POBAaTHCS K MEKUHIUBUAYAIFHON Pa3HUIE W K Pa3sHHUIE MEXKIY COCTOSHHUSMHE, B Ka4eCcTBE "alrOPUTMOB aall-
THBHOTO 00ydeHus".

OpnHako OOJBIIMHCTBO CYIIECTBYIOIINX CIICIHAIN3UPOBAHHBIX YCTPOHCTB OrpaHMYCHBI B CBOEH CHOCOO-
HOCTH YCTaHaBJIMBATh JCHCTBUTEIHLHO HEHMHBA3WBHYIO cTUMyismuio mMo3ra (NTBS) tuma 3aMKkHYTOW TETIIH.
[IprmMedaTensHO, YTO, CYIIECTBYIOIICE CIEHUATN3UPOBAHHOE 00OpPYIOBaHHE HCIBITHIBACT HEXBATKY HMPOTOKO-
JIOB PeabHOTO BPEMEHH ISl HACTPONKH M ONTHMH3AINN CTUMYIISIIUH, YTO IPUBOIUT K TUIOXOH BOCHIPOHM3BOIH-
MOCTH TIOJIC3HBIX 3(PPEKTOB, KOTOPHIC CIOCOOHA MPENOCTABIATh HEMHBa3UBHAs ctumyisinus mos3ra (NTBS).
Kpome Toro, GONBITMHCTBO YCHIINH, MPEANIPUHATHIX B 3TOM HAINPABICHHUH, 0 CUX MOP OBUIH COCPEIOTOYCHBI
MPEUMYIIECTBEHHO Ha 3aIyCKE CTUMYJISIMU B OTBET HA MOJOXHUTEIBHYIO WM OTPUIATEIBHYIO (pa3y 3ammcaH-
HBIX MO3TOBBIX BOJH. Hampumep, 4ToOBI 3aycKaTh CTUMYIISIUIO B (pa3e ¢ 3aMMCAHHBIMA MO3TOBBIMH BOJTHAMH
JAHHOTO CYOBEKTA, B HACTOSIIEE BPEMs UCTIONB3YIOT (hopMy "(Pa30Boit CHHXpOHU3AIHMHK", KAK OMICAHO B ITyOITH-
kauuu WIPO WO 2017015428 Al.

HecmoTps Ha mocTmxeHNs, KOTOPBIE OBIIM BBIITOMHEHEI B BHIIICYIOMSHYTOM 000OpYJOBaHUHN HEHpOMOIY-
JSIIAH, TTApaMEeTPhl CTUMYJIIIAN HY)KIAI0TCS B JONOJHUTEIEHOW ONTUMH3AINHN ISl JOCTIDKEHUS YITydIIeHHON
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ONITHMU3AIMY HEMHBAa3UBHOHN ctumyssiiy Mosra (NIBS) B peansHoM Bpemenu. CrietoBaTeIbHO, B CBETE BBIIIE-
M3JI0KEHHOTO 00CY>K/ICHHS, HIMEETCsl HEOOXOJMMOCTh ITPEO0JI0IeBATh BHILICYITIOMSHYTHIC HEIOCTAaTKH, CBS3aHHbIC
C TPATUITMOHHOW CHCTEMOW HEMHBAa3UBHOM CTUMYJISAIIK Mo3ra (NIBS).

CyurHocTh U300peTeHust

Hacrosmiee m3o0peTeHne CTpeMHUTCS IPEIOCTABIATH YIIYUIICHHOE YCTPOHCTBO B3aUMOJCHCTBHUS C MO3TOM,
HanpuMmep, yctpoiictBo NIBS, koTopoe nrydire crocoOHO afanTHpOBaTh CBOU MapaMeTphl CTUMYJISIIUN K WHIH-
BUAYaJIbHBIM TPEOOBAaHHUSM M CBOHCTBAM KaXKIOTO YEJIOBEKA, K KOTOPOMY MPUMEHSIOT YCTPOHCTBO.

Kpome ToOrO, Hacrosimiee H300peTCHHE CTPEMHUTCS ONMCHIBATH YIYYIICHHBIH CIOCOO HCIIONB30BaHUS
YIYYIIEHHOTO YCTPOHCTBA B3aMMOJIEHCTBHS C MO3TOM, HanpuMep, yctpoiictBo NIBS, koTtopoe sy4mie criocooHo
JTUHAMUYECKH aalTHPOBATh CBOU MMapaMeTPhl CTUMYJISAIUH K TPeOOBaHUSIM WHAWBUAYYMa M K CBOMCTBAM Kax-
JIOTO YeJOBeKa, K KOTOPOMY MPUMEHSIOT YCTPOHCTBO, B 3aBUCUMOCTH OT OTKJIMKa MO3Tra MHAMBHIyyMa Ha CTH-
MYJISLHIO.

3ajgaya HaCTOSIIIETO N300PETCHNUS 3aKII0YaeTCs B TOM, YTOOBI NPEOCTaBIATh PEIIEHHE, KOTOPOe Mpeoio-
JIeBaeT 10 MEHBIIEH Mepe YacTHYHO, poOIeMbl, BcTpeuatomuecs: B NIBS u3BecTHOTO ypoBHS TEXHUKH, U TIpe-
JOCTABIIATH YIIYYIICHHOE YCTPOHCTBO B3aUMOICHCTBHS C MO3TOM ITOJTH30BATEIIIM.

B mepBoMm acmekTe BapHaHTHI BBITOJHEHMS HACTOSIIETO M300PETEHHS MPENOCTABIISIOT YCTPOHCTBO B3au-
MOJICHICTBHS ¢ MO3TOM, KOTOPOE 3aIlyCKaeT, MpH paboTe, MOHUTOPUHT MO3TOBOI aKTUBHOCTH M CTHMYJIAIIUIO
MO3Ta TI0JIE30BaTENs, IPH ATOM YCTPOMCTBO COIEPHKUT:

(i) mpucmocobyieHne TOJOBHOTO YOOpa, KOTOPOE OJDKHO pPa3MEIaThCsl WM PAcIioiaraThCsl Ha TOJIOBE
MIOJIB30BATEIA, TIPH ATOM MPHUCIIOCOOICHNE TOJIOBHOTO yOOpa CONEPKHUT IEKTPOTHOE IPUCIIOCOOIICHHE, COIep-
JKallee TPYMITy DIEKTPOAOB, KOTOpas OCYLIECTBIISICT HJIEKTPHUUECKUH KOHTAKT C BOJIOCHCTOM YacThIO TOJIOBEI
TIOJIB30BATeENIsl, IpH padoTe, U 0OHAPYKEHUS SJIEKTPUIECKUX CUTHAJIOB OT HEro, W JJISI TI0/1a4l K HeMy MO3ro-
BBIX CTUMYJIOB;

(i1) mpucnocobneHne BBOIa/BBIBO/IA, KOTOPOE MPUHUMACET JIEKTPUUYECKHE CHTHAJBI OT MO MEHBILIEH Mepe
OJTHOTO W3 TPYHIIBI 3JIEKTPOAOB U IEPENacT MO3TOBBIE CTUMYIIBI IIOCPEICTBOM II0 MEHBIIEH Mepe OJHOTO W3
TPYIIIBI 3IEKTPOJOB, IPH padoTe;

(iii) mpucroco6enne 00pabOTKHM JAHHBIX, KOTOpOe 00padaThiBacT 0OHAPYKEHHBIC dJICKTPUUECKUE CUTHA-
JIBI, TIPUHATHIE OT MPHUCIIOCOOJICHNS BBOJA/BBIBOA, M CO3/IACT MPOTOKON CTUMYJIIIIMHA MO3Ta, KOTOPBIM 3aBUCUT
OT TMPUHSATHIX DJIEKTPUICCKUX CHTHAJIOB, IIPH paboTe, IPH TOM IPUCITOCOOIeHHE 00pad0TKH TaHHBIX COJNEPIKUT
MOJyJIb TAMSTH; U

(iv) OOk TUTaHMS, KOTOPHIN TMOJAET JIEKTPOIHEPTHIO TIPUCIIOCOOICHUIO BBOIA/BBIBOAA H MIPUCTIOCOOIIE-
HHIO 00pabOTKH JaHHBIX, OTIIMYAIOIIeecs TEM, YTO MPHUCIIOCO0IeHNEe 00padOTKH TaHHBIX CPABHUBACT IPHHSTHIC
JNIEKTPUYUECKHE CUTHAJIBI C 33laHHBIM HaOOpPOM ATANIOHHBIX JTAHHBIX JUIS CO3JaHUS aHAJIHM3a MPUHSTHIX 3JIEKTPH-
YEeCKUX CHTHAJIOB, M IIPUMEHSIET 110 MEHbIIEH Mepe OIUH aITOPUTM aIalTHBHOTO O0YYEHHS WM JAPYTOH BBIYHC-
JMTENBHBIA aJrOPUTM K HpoLieccaM aHaln3a M CO3JaHus MPOTOKOJa CTUMYJISIIMHM Mo3ra. I[IpenmyinecTBo Ha-
CTOSIILIETO M300pETEHNS 3aKIIF0YAEeTCsl B TOM, YTO OHO INPEJOCTaBISIET NePCOHAIN3NPOBAHHOE YCTPOWCTBO B3au-
MOJICHCTBHUSI C MO3TOM, CIIOCOOHOE MPEAOCTaBIISATh KOHKPETHYIO IS TT0JIb30BATENsl CTUMYJISIIIMIO a/laliTUBHBIM
00pa3oM M B peaslbHOM BPEMEHH, TAKIM 00pa3oM, IPUBOIIYIO K Cpele CTUMYIIINH, YIOOHOH IS OIbh30Ba-
TeJIs, ISl TOCTHXKEHUS JKeTaeMbIX 3P PEKTOB.

BapuaHTB! BBITIONHEHUS W300pPETEHUS MPEANOYTHTEIBHBI C TOYKH 3PCHUS NPEAOCTABICHHUS YCTPOHCTBA
B3aWMOJICHCTBHS C MO3TOM, KOTOPOE MMEET IMOTECHITHAI JUIsI YMEHBIICHUSI HHTCHCUBHOCTH CUMIITOMOB, CBA3aH-
HBIX ¢ OecCOHHHIEH, CHHAPOMOM Ac(HIINTa BHUMAHHSA C THIIEPAKTHBHOCTHIO, SMUJICIICHEH M TPEMOPOM MpHU
6osiesnn IlapkuHCOHA, MOCPENCTBOM HEHPOMOMYJSIIMHM, ONTHMHU3UPOBAHHON K WHIWBUIYalbHONH IUHAMHKE
MO3TOBBIX CHTHaJ0B. Kpome Toro, ycTpoifcTBO HACTOSILETr0 M300pETEeHHs MPENOCTaBIIET pelIeHne sl JJOCTH-
JKEHUs 6e30macHOi 1 3 PEKTUBHON TpaHCKPaHUAIBHOM CTUMYJISALUH, HEMHBA3UBHOM 3aIIMCH MO3TOBOH aKTHB-
HOCTH M ONTHMHU3AIMU B PEATFHOM BPEMEHH MO3TOBBIX CTHMYJIOB B COOTBETCTBHH C OTKJIMKOM, IPHUHSATHIM OT
Mo3ra.

Bo BTOpOM acmekTe BapHaHTHI BBHITIOJIHEHUST HACTOSIETO H300PETEHNS IPEIOCTABIISIOT CIIOCO0 MCIIOIb30-
BaHU YCTPOHCTBAa B3aMMOJECHCTBUS C MO3TOM, KOTOPOE IPENOCTABISIET, MPH paboTe, MOHUTOPHHT MO3TOBOU
AKTUBHOCTH U CTUMYJISIIFIO MO3Ta MOJIB30BATEIN, COACPIKAIITINA ITAIBI, HA KOTOPBIX:

(1) ucrosB3yIOT OJIOK MUTAHMS TS TTOJAaYU JIEKTPOIHEPTHUH K TPUCTIOCOOJICHHIO BBOJIa/BBIBOJIA W K TIPH-
Croco0JIeHNI0 00pabOTKH JaHHBIX;

(il) pa3MeInaroT UK pacroJiararoT MPHUCIIOCOOICHHE TOJIOBHOTO YOOpa Ha TOJIOBE MOJIE30BATEeNs, IPH TOM
MPUCTIOCOOIEHNE TOJIOBHOTO YOOpa COAEPIKUT ANIEKTPOIHOE MPHUCHOCOOJICHHE, coAepiKaliee TPYIIy 3JISKTPo-
JIOB, KOTOpasi OCYIIECTBIISIET 3JICKTPUIECKUI KOHTAKT C BOJIOCHCTOM YacThIO TOJIOBBI IOJIB30BATENS, ITpH pabore,
JUISL OOHAPYIKEHUS HIIEKTPUYECKUX CUTHAJIOB OT HET0, U JUISl TI0/1a4U K HEMY MO3TOBBIX CTUMYJIOB;

(1ii) MCHONB3YIOT TPHUCIIOCOOJICHNE BBO/IA/BBIBOA ISl IIPHEMa DIIEKTPHUYECKUX CHTHAJIOB OT MO MEHbILIEH
Mepe OHOTO M3 IPYIIHI 3JIEKTPOIOB, U JUIS IIepeadd MO3TOBBIX CTUMYJIOB IT0 MEHBIIEH Mepe 0JJHOMY M3 IpyII-
TIBI 3JIEKTPOJIOB;

(iv) MCIoNB3yIOT IpucrnocobaeHne o0paboTKK JaHHBIX Ui 00pabOTKM OOHAapyKEHHBIX 3JEKTPHYECKUX
CUTHAJIOB, MIPUHATHIX OT MPHCIIOCOOJICHNST BBOJA/BBIBOA, M IS CO3AAHUS MPOTOKOJA CTUMYIIALMN MO3Ta, OIl-
TUMH3UPOBAHHOTO B OTHOIIEHHUH MPHUHATHIX IEKTPHUECKUX CHUTHAJIOB, TIPH 3TOM MIpHCTIOcOoOIeHHe 00paboTku
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JTAHHBIX COACPKUT MOAYJb MaMSTH; U

(V) cpaBHHBAIOT PUHSATHIC CKTPUICSCKUEC CUTHAIBI U 33JaHHBIA HA0Op ITAJOHHBIX JAHHBIX JJIS CO3JaHUS
aHaliM3a M IPUMEHEHHUS 110 MEHbBIIEH Mepe OJHOTO ajJroOpuTMa aJallTHBHOTO OOYUEHUS WIH APYTOTO BBIYHCIH-
TEJBHOTO AITOPUTMA JIJIs aHAIN3a JJIS CO3TaHUs TIPOTOKOJIA CTUMYJISIINY MO3Ta.

B Tpersem acmexTe BapHaHTHI BBIIIOJHEHUS HACTOAIMIETO M300pETEHHS MPEIOCTABIAIOT KOMITBIOTEPHBIN
MPOTPaMMHBINA TPOAYKT, COAEPKAIINN MAIIMHOYNTAEMBIH HOCHTENb, IPeIHA3HAUYCHHBIN U TOJITOBPEMEHHOTO
XpaHeHHsT HH()OPMAIIH, IMCIONIIA MalTHHOYATAeMble HHCTPYKINH, XpaHsIIHecs Ha HeM, IIPHYeM MaIlHHOYH-
TaeMble WHCTPYKIMH BBIIOJHIIOTCS KOMITBIOTEPU3UPOBAHHBIM YCTPOWCTBOM, COAEpKamnuM obpabaTsIBaromiee
annapaTHOE CPEICTBO ISl BHIIIOIHEHHUS BBIMICYIOMSIHYTOTO CII0C00a.

JIOTIOTHUTEIBHBIC ACTICKTHI, IPEUMYIIECTBA, MPH3HAKA W 33a]Ia4d HACTOSIIETO M300pETCHHS, CTAHYT OYe-
BUJHBIMH M3 YEPTEKCH U MOAPOOHOTO ONKCAHUS HILUTFOCTPATUBHBIX BAPUAHTOB BBIITOJNHCHHS, UCTOIKOBAHHBIX B
COYETaHUH C NPHII0KEHHOH (hopMyIol n300peTeHNs1, KOTOpasi CIeAyeT aaee.

Byner moHsATHO, YTO MPH3HAKK HACTOSILIET0 M300pETEHMSI MOTYT OBITh OOBEIUHEHBI B Pa3IMYHBIX COBO-
KYITHOCTSIX 0e3 OTCTYIUICHHSI OT 00beMa HaCTOSIIEro n300peTeHUs, KaK ONpeesIeHO MPIIIOKEHHOH (GopMyItoi
N300peTeHUS.

Kpartkoe onucanue uepre:xeit

BrrmrenprBeieHHas CyIIHOCTh M300pETEHUS, a TaKXKe Ciexyroliee MoapoOHOe ONMMCaHWEe HMILTIOCTPATHB-
HBIX BapHaHTOB BBHIIIOJHEHMS, JyYIle MMOHATHBI IPH YTEHUHN B COYCTAHUH C NMPUIOKEHHBIMU depTexamu. B 1e-
JSIX WDTIOCTPAIMK HACTOSIIIETO M300pETeHNUs, MPUMEPHBIE BApHAHTHI BHITIONHEHHUS H300pETeHNUS, TOKa3aHbl Ha
yeprekax. OqHaKo HacTosImee n300peTeHne He OTPAHNICHO KOHKPETHBIMH CITI0CO0aMU M HHCTPYMEHTaMH, pac-
KPBITBIMH B HACTOSIIEM NOKyMeHTe. Kpome TOro, crieruanict B 00JacTH TEXHHUKH MOMMET, YTO YSPTEIKHU BBI-
MOJIHEHBI He B MaciuTade. Tam, rie 3To BO3MOXHO, ITOJJOOHBIE 3JIEMEHTHI ObIIIH 0003HaYEeHB! HACHTHYHBIMH T10-
SUIUASAMH.

BapuaHTBI BEITIOJHEHHS HACTOSIIETO W300pPETEHUS TEMeph OYAYT OMUCAHBI TOJBKO B KAUECTBE MPUMEpa CO
CCBUIKO Ha CIIeTyIOIINE CXEMBI, HA KOTOPBIX:

¢ur. 1 mpencrarisier coO0H CXEMaTUYHYIO HUILTIOCTPAITHIO OJIOK-CXEMBI YCTPOHCTBA B3aMMOJICHCTBHS C
MO3TOM JJIS MOHUTOPHHTa MO3TOBOM aKTUBHOCTH M CTHMYJISIIMM MO3Ta MOJB30BATENL, B COOTBETCTBUH C BapH-
AQHTOM BBITIOTHEHHUS HACTOSAIIETO N300pEeTEeHNS,

¢ur. 2A u 2B npencTaBisroT cob0i WILTIOCTpAIK MIPUMEPHBIX peau3aliii yCTpOCTBa B3aMMOICHCTBHS
¢ MO3roM ¢ ¢ur. 1, IpUMEHEeHHOTO Ha I0JIb30BaTelIe, B COOTBETCTBHUHU C BaPHAHTOM BBIITOJHEHHS HACTOSIIIETO
M300peTeHUS;

¢wur. 3 npeacTaBiseT coOOH WLTIOCTPAMIO CHCTEMbI 3aMKHYTOW METIIH JUIS peau3alliy 110 MEHbIIEeH Me-
PE OZHOTO AITOPUTMA aJJAITUBHOTO 00y4YEeHHUS], B COOTBETCTBUY C BAPUAHTOM BBIITOJIHEHHSI HACTOSIIEr0 U300pe-
TCHUSI,

¢wur. 4 npencrapisgeT co00H WILTIOCTPALMIO IPUMEPHON peaIn3aliy YCTpOHCTBa B3aMMOAEHCTBUS C MO3-
TOM, COZIEpXKallero OJI0K yIpaBJeHHUs ¥ IPUCIIOCOOJICHNE BHENITHEH CTUMYJIALUH, B COOTBETCTBUH C BAPHAHTOM
BBITIOJTHEHHS] HACTOSILETO N300pETEHNS;

¢ur. 5 npeacraBiseT cOO0H WIITIOCTPANUIO IPUMEPHON pealln3alii yCTPOMCTBA B3aMMOCHCTBHS C MO3-
TOM, COAEPIKAaIIero MPUCIIOCOOJICHHE BHEITHEH CTHMYJIAINAN, B COOTBETCTBHM C BAPHMAHTOM BHINTOJHEHHS Ha-
CTOSIIIETO U300pETEHMS;

¢ur. 6 mpeacTaBIsAeT cOO0H WIITIOCTPAIUIO IPUMEPHON pealn3alii yCTPOMCTBA B3aMMOJICHCTBHS C MO3-
TOM C APYTHM TIPUCIIOCOOJICHHEM TOJIOBHOTO yOOpa, B COOTBETCTBUH C BAPMAHTOM BBIMTOJHEHHS HACTOSAIIETO
N300peTeHNS;

¢ur. 7 npeacrapiseT coOOW MPUMEPHBIA HHTEPQEiic MOIB30BATEINS IS IPUEMa HHCTPYKIUH OT MOJIb30Ba-
TEJSl WM ISl OTOOPaKEHHS TIEPCOHATN3UPOBAHHOTO IPOTOKOJIA CTUMYIISILIMK MO3Ta, IPHII0KEHHOTO K M0JIb30-
BaTEJI0, B COOTBETCTBUY C BAPHAHTOM BBITIOJIHEHHS HACTOSIIIEr0 H300peTeHNS;

¢wur. 8A, 8B moka3pIBalOT CIEKTPOTPaMMBbI U cUTHaIBI, 0OHapyxeHHble n3 Ol (kaHanm 7 u KaHan 8, cooT-
BETCTBEHHO) OOJIACTH MO3ra IOJIb30BATEls, B OTBET HA PA3IMYHBIC YACTOTHI CTHUMYJIALUH, UCIOIb3yEeMbIC IS
OTIpeNieNIeHUs] ONTHMAIBHON YacTOTHl CTUMYJIILINH IS TIOJIB30BATENSA, B COOTBETCTBUU C BapHAHTOM BBITIOJTHE-
HUS HACTOSIIETO N300pETEHS;

¢wur. 9 mokassiBaeT rpaduK, WITIOCTPUPYIONINI HEIWHEHHOE OTHOIICHHE MEXTY YaCTOTOW CTUMYIISIHH,
TepeAaHHON CBETOIMOAAMH, M MOIITHOCTBIO OTKJIMKA MO3TOBOTO CHTHAJa C YaCTOTOM, COOTBETCTBYIOIIEH 4acTo-
T€ CTUMYJIIIIMA CO CBETOJAMONHBIM CBETOM, B COOTBETCTBHH C BAPHAHTOM BBITIOIHEHHS HACTOSIIETO H300peTe-
HUS; 1

¢wur. 10 npencraiseT co00H MIUTIOCTPALIUIO ATATIOB CIIOCO0a MOHUTOPUHIa MO3TOBOW aKTHBHOCTH M CTH-
MYJISIIIAHA MO3Ta MOJIb30BaTeNs, B COOTBETCTBUH C BAPUAHTOM BBITIOJTHEHUS HACTOSIIETO U300PETCHHUS.

Ha compoBoxaronux uepreskax IMOAYEPKHYTYIO MO3MLUIO TPUMEHSIOT AJS MPEICTaBICHUS JIEMEHTa,
HaJT KOTOPBIM PACHOJI0KEHA MOTICPKHYTAs TO3UIUS, HIIH 3JICMEHTA, KOTOPOMY ITOTYCPKHYTAST MO3UIIHS SBIISCT-
csl cMexxHoH. He moguepkHyTas MO3UIMS OTHOCHTCSI K 3JIEMEHTY, 0003HaYCHHOMY JIMHHEH, CBS3bIBAIOLICH HE
MOAYEPKHYTYIO TO3UIHMIO C 3eMeHToM. Koraa mo3umus He oA4epKHyTa U COIPOBOXK/IAETCSI COOTBETCTBYIOICH
CTpENKOH, HE MOAYEPKHYTYIO TO3UIHIO UCIIONB3YIOT A 0003HAUEHHUS OOIIEero 3JIeMeHTa, Ha KOTOPBIH yKa3bl-
BaeT CTPEJKa.
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IHonpo6Hoe onncanne BADMAHTOB BBINOJTHEHHS

Crenyromee noapoOHOE ONMCAHUE WILTIOCTPHPYET BAapHUAHTHI BBHIIOJHEHHS HACTOSIIIETO M300pPETEHHS H
MyTH, KOTOPBIMH OHU MOTYT OBITh PEaM30BaHBl. XOTS HEKOTOPHIE PEKUMBI BHIITOJHEHHS HACTOSIIETO0 H300pe-
TEHUsI OBUTH PACKPHITHI, CICIHAIHUCTH B 00JaCTH TEXHHUKH JOJDKHBI MIPU3HATH, YTO TAK)KE BO3MOXKHBI M APYTHE
BapHaHTHI BHITIOJIHEHHUS JJIS1 BRIIOJTHEHHUS WITU OCYIIECTBICHUS HACTOAIIECTO N300pEeTEHS.

B oxgHOM acmekte BapHaHT BEIMOJHEHUS HACTOSIIETO M300pETEHHS MPEIOCTaBISIET YCTPOWCTBO B3aMMO-
JIEHCTBUS C MO3TOM, KOTOPOE MPEIOCTABIAET, IPH paboTe, MOHUTOPUHT MO3TOBOW aKTUBHOCTH M CTUMYJISALIHIO
MO3Ta TI0JIb30BaTENs, IPH TOM YCTPOMCTBO COMEPHKUT:

(i) mpucniocoGneHre TOJIOBHOTO yOOpa, KOTOpPOE JOJDKHO pa3MeIlaThesl WIIM pacriojlaraTbCsl Ha TOJIOBE
MOJIE30BATEIIS, IPU ATOM IPHCIIOCOOJICHNE TOJIOBHOTO YOOpa COIEPIKUT IIEKTPOIHOE MPUCIIOCOOIIEHHE, coiep-
JKallee TPYMITy DJIEKTPOAOB, KOTOpas OCYLIECTBIISICT HJIEKTPHUECKUH KOHTAKT C BOJIOCHCTOM YacThIO TOJIOBEI
MOJIB30BATeElIs, IpU padoTe, A1l OOHAPY)KEHHS IIEKTPUUECKUX CUTHAJIOB OT HEro W JUIS MOJa4d K HEMY MO3ro-
BBIX CTHMYJIOB;

(i1) mpucnocobneHne BBOa/BBIBO/IA, KOTOPOE MPUHUMACET JJIEKTPUYECKUE CUTHAJIBI OT MO MEHBIIEH Mepe
OJTHOTO W3 TPYIIIIBI AIEKTPOAOB U TIEPEIacT MO3TOBBIE CTUMYJIBI IT0 MEHBIIIEH Mepe OJHOMY U3 TPYIIITEI 3IEKTPO-
TIOB, TP paboTe;

(iii) mpucroco6enne 00pabOTKHM JAHHBIX, KOTOpOe 00padaThiBacT 0OHAPYKEHHBIC dJICKTPUUECKUE CUTHA-
JIBI, IPUHATHIE OT IPUCTIOCOOJICHHUS BBOA/BBIBO/IA, M CO3AET MPOTOKOJIBI CTUMYJISIIUA MO3Ta, KOTOPHIE 3aBUCST
OT TMPUHSATHIX DJIEKTPUIESCKUX CHTHAJIOB, IIPH paboTe, IPH 3TOM IPUCITOCOOIeHHE 00padOTKH NAHHBIX COJNEPIKUT
MOJyJIb TAMSTH; U

(iv) OJOK mHUTaHMs, KOTOPBIH MOAACT AIICKTPOIHEPTHIO MPUCIIOCOOISHUI0 BBO/IA/BBIBOA U TIPHCIIOCO0IIE-
HUIO 00pabOTKH JaHHBIX,

OTJIMYaloIIeecss TeM, YTO INPHCHOCOOJeHne 00pabOTKM JaHHBIX CPaBHUBACT INPHHSTHIC 3JIEKTPUYECKHUC
CHTHAJIbI C 33JaHHBIM Ha0OPOM STAJOHHBIX JTAHHBIX JUIS CO3JIAaHUS aHAIN3a NPUHATHIX JIEKTPUUECKUX CHUTHA-
JIOB, ¥ MPUMEHSET 110 MEHbIIEH Mepe OJUH JITOPUTM aJaNTHBHOTO OOYYEHHS WIN APYroil BBIYMCIHTENBHBIN
ANTOPHUTM K TIpOIIeccaM aHal3a M CO3AaHuUs MPOTOKOIA CTUMYJIALINN MO3Ta.

B npyrom acmexTe BapHaHT BBIIOJHEHHS HACTOSIIETO M300PETEHHUS MPEAOCTaBISIET COCO0 MCIIOIB30Ba-
HUS YCTPOWCTBA B3aMMOJACHCTBHS C MO3TOM, KOTOPOE MPEIOCTABISET, IPHU PadOTe, MOHUTOPHHT MO3TOBOH ak-
TUBHOCTH U CTUMYJISIIMIO MO3Ta MOJIB30BATENS, OTIHIAIONIUICS TEM, YTO CIIOCOO COASPIKHT ITAIBI, Ha KOTOPBIX:

(1) ucroNB3yIOT OJIOK MUTAHMS TS TTOJAaYU JIEKTPOIHEPTHUH K TPUCIIOCOOJICHHIO BBOJIa/BBIBOJIA W K TIPH-
Croco0JIeHHI0 00paboOTKN JaHHBIX;

(1) pa3MeInaroT WM pacroiararoT MpUCIIOco0IeHHE TOIOBHOTO yOOpa Ha roJIOBE II0JIb30BATENS, IIPHU ATOM
IpUCTIOCOOJIEHHE TOJIOBHOTO YOOpa COJCPIKUT 3JIEKTPOAHOE IPUCIIOCOOJIEHHE, CoAepIKallee TPYIIY 3JIEKTPO-
JIOB, KOTOpasi OCYIIECTBIISIET 3JICKTPUIECKUI KOHTAKT C BOJIOCHCTOM YacThIO TOJIOBBI IOJIB30BATENS, ITpH pabore,
JUISt OOHAPYIKEHUS AIIEKTPUYECKUX CUTHAJIOB OT HET0, M JUISl TI0/1a4U K HEMY MO3TOBBIX CTUMYJIOB;

(1i1) MCHONB3YIOT NPHCIIOCOOJICHNE BBO/IA/BBIBOIA ISl TIPHEMa DIIEKTPHUYECKUX CHTHAJIOB OT MO MEHbILIEH
Mepe OHOTO M3 IPYIIHI 3JIEKTPOIOB, U JUIS IIepeJadd MO3TOBBIX CTUMYJIOB IT0 MEHBIIEH Mepe OJJHOMY M3 IpyII-
TIBI DJICKTPOJIOB,;

(iv) MCHonB3yIOT TpHUCIIOCO0IeHne 00pabOTKH JaHHBIX NI 00pabOTKH OOHAPYKEHHBIX JJICKTPHUECKUX
CUTHAJIOB, IPUHSTHIX OT MPUCIIOCOOJICHHSI BBOJIA/BBIBO/IA U [UIS CO3IAHUS NMPOTOKOJIA CTUMYJISIIIUN MO3Ta, 3aBH-
CSIIIIETO OT NMPHHATHIX AJIEKTPUICCKUX CHUTHAJIOB, IIPU 3TOM IPHUCIIOCOOJICHIE 00pabOTKH JaHHBIX COIEPIKUT MO-
Iy IAMSITH; U

(V) CpaBHMBAIOT MPHUHSATHIE AIICKTPHUECKUE CUTHANBI U 33IlaHHBIH HA0OP TATOHHBIX JaHHBIX IJIS1 CO3/1aHUS
aHaJM3a M TPUMEHEHUs 110 MEHbIIEeH Mepe OJHOTI0 aJrOpUTMa aJaliTUBHOTO OO0YYEHHS WM APYroro BBIYHCIIU-
TENIBHOTO ANTOPUTMA JUTS aHAJIN3a JUTS CO3AaHMsI IPOTOKOJIAa CTUMYJISILIMN MO3Ta.

Hacrosimee n300peTeHne MpemoCTaBIsieT BBIMICYIIOMSHYTOE YCTPOMCTBO M BBIMICYTIOMSHYTHIH CHOCOO
MPEIOCTaBICHNS! MOHUTOPUHTAa MO3TOBOM aKTUBHOCTH M CTUMYJISALIUH, TIPH padoTe. Y CTPOHCTBO, ONMCAHHOE B
HACTOSIIEM JOKYMEHTE, SBIISIETCS IPOCTHIM, MPOYHBIM, HEAOPOTUM, ¥ IO3BOJISIET MIPEIOCTABIIITH 3JIEKTPUIECKUE
CTUMYJITBI 3 HEeKTHBHBIM 00pazoM. YCTpoicTBO 3PGEKTUBHO BOCTIPHHIMAET MO3TOBYIO aKTHBHOCTH W TIPEIOC-
TaBJISIET MO3TOBBIE CTUMYJIBI B Ka4eCTBE OOpaTHON CBS3M OT Hee, MPOYHBIM, YPPEKTUBHBIM, M aJalTHBHBIM 00-
pa3om.

Ha npoTspkeHnHr HACTOSIIIEro N300peTEeHUsT TEPMUH "TOJIH30BATENb'", UCTIONB3YEMbI B HACTOSIIEM JOKY-
MEHTE, OTHOCHUTCS K JIFOOOMY 4YeJOBeKYy (T.€. 4eJIOBEYECKOMY CYIIECTBY), HCIIONB3YIOMIEMY BHIIICYTIOMSIHYTOE
YCTPOHCTBO. B0O3MOKHO, TOIB30BATENIF MOXKET OBITH YEJIOBEKOM, MMEIOIINM ONPEACICHHOE (HU3NIECKOEe WITH
YMCTBEHHOE HapylLIeHHE, TAKOE KakK SIIMIICIICHS, TpaBMa T'OJIOBBI, SHIE(ATUT, OIyX0Jdb MO3ra, SHIehalonaTus,
npoOJIEMBI, CBSI3aHHBIC C ITaMSTHIO, HAPYIICHUS CHA, HHCYJIBT, CTa00yMHUe | T.J. AJbTEpHATUBHO, ITOJIH30BATENb
MOXET OBITh YEIOBEKOM, KENAIOUIMM IOCTUTAaTh KOHKPETHOTO COCTOSHHS yMa, TaKOTO KaK YIy4IICHHAas KOH-
LEHTpAaIHsl, pacciadlieHne, YMCTBEHHBIE CIIOCOOHOCTH WITH, B OOIIMX YepTaX, YIydIIeHHE MPOU3BOIUTEIbHOCTH
JUISL BBITIOJTHEHUS 3aJa4H.

Ha nmpoTtsbxenun HacTosiero n300peTeHusl, TepMHUH ""MOHHUTOPHHT MO3TOBOH aKTHBHOCTH", MCTIOJIb3YEMBbIH
B HACTOSIIEM JOKYMEHTE, OTHOCUTCS K MOHUTOPHHTY JIEKTPHUECKUX CUTHAIOB, IPUHATHIX OT MO3Tra CIIoCO00M
anexTposHIedanorpadun (EEG). Bo3MokHO, MOHUTOPUHT MO3TOBO aKTHBHOCTH MOYET COJEp)KaTh OOHapy-
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JKCHUE CHUTHAJIOB, KOTOPBIE COZAEpIKaT, HO HE OTPaHUYMBAIOTCS, CUTHAJBI WIIM COBOKYITHOCTH CHT'HAJIOB, ITOJTY-
YEeHHBIX MOCPEACTBOM 3iekTponosieBoi sHuedanorpadpun (EFEG), OmmwkHeld mH(pakpacHOW CIIEKTPOCKOIINU
(NIRS), maraurosnanedanorpadpuun (MEQG), anekrpomuorpadpun (EMG), comepxkameii CUTHANbBI, TPUXOISIINE
OT DJIEKTPOJIOB, PACIIOJIOKEHHBIX MPOCTPAHCTBEHHO YIAJICHHO OT BOJOCHCTOM YacTH TOJIOBBI JaHHOTO TOJH30-
Barest, snekrpokapauorpadun (ECG), orciexxuBanus 3peHus W/ QYHKIIMOHATLHOW MAarHUTHOW pPe30HaHC-
Hoit Bu3yanu3anuu (fMRI). Bonee BO3MOXHO, MOHUTOPHHT MO3TOBOH aKTUBHOCTH OTHOCHUTCSI K MOHUTOPHHTY
M3MEHEHHUS JJICKTPUIECKON aKTUBHOCTH MO3Ta IMOJB30BATENS MPU MPEIOCTABICHUN BHEITHHUX AJIEKTPHYECKIX
CTHMYJIOB K MO3TY IIOJIb30BaTeNs. boilee BO3MOXKHO, 3JIEKTpHIECKass aKTHBHOCTh MO3Ta TMOJIB30BATENS MOXKET
yKa3bIBaTh Ha OMOJIOTHUECKHE MTapaMeTphl, OTHOCSIIIHECS K YMCTBEHHOMY M (PH3NYECKOMY 3JI0POBBIO IT0JIB30Ba-
TeIsl, CoJepIKalie, HO He OTpaHMYCHHBIC, YACTOTY YAAPOB CEPLa, YACTOTY JIBIXaHUS U MIPOBOJUMOCTD KOXKH.

Ha npoTsbkeHnn HacTosIero n300peTeHus], TEpMUH "MO3rOBOH CTUMYIN" WM "MO3roBble CTUMYIIB" (MHO-
JKECTBEHHOE YHCIIO OT "CTHUMYN'"), UCTIONBb3yEMbIi B HACTOSIIEM JOKYMEHTE, OTHOCHTCSI K BHELIHEMY 3JIEKTpPHU-
YeCKOMY TOKY HJIM K OINPEJeSICHHOW IOCIeI0BATEIbHOCTH WIH K MHOKECTBEHHBIM IOCJIEIOBATEILHOCTSIM aM-
IUTUTY]T DJICKTPUYECKOTO TOKAa MEXAY Iapoif, HECKOJIBKUMH MTapaMH WM JII000H COBOKYITHOCTBIO JIEKTPOIOB,
MPWIOKEHHBIX K BOJIOCHCTOM YacTH TOJOBBI MOJIH30BATEINS, WM K PACIOI0KEHUSIM, IPOCTPAHCTBEHHO Y/AaJICH-
HBIM OT BOJIOCHCTOI YacCTH TOJIOBBI ITOJB30BATEN, IJIsI M3MEHEHHUS W/WIIN YITYUIIEHUS IEKTPHIECKON aKTHBHO-
CTH B MO3Te IOJIb30BATEINS WM B HEPBHBIX TKaHIX, KOTOPBIE crioco0eH gpocTurate Tok. Kpome Toro, B mpumepe
MO3TOBBIE CTUMYJIbI, TIOJAHHBIE K BOJOCHCTOW YaCTH TOJIOBHI ITOJIB30BATENS, MPEACTABIIIIOT COOO0H aHAIOTOBBIE
BHEIITHUE JIEKTPHYECKUE CUTHAIBI, UMEIONIUE HAaNpsDKeHHEe B Auana3oHe oT 1| mmumBoieTa 10 50 BONBT, U
UMeIoNTre TOK B Auama3one ot 0,1 Mumnamnepa 10 20 MuLTHamMIep.

Ha mpoTspkeHnu HacTosmero u3o0peTeHus, TepMHUH "CTUMYISIUA", HCIIOJIB3yEMBI B HACTOSIIEM JIOKY-
MEHTE, OTHOCHTCSI K M3MEHEHHUIO (OTHOCSIIIEMYCSI K MOBBIMICHUIO, OHIKEHNIO WM APYTOH MOAYJSIMN) YPOB-
Hel (PM3UOJIOTUUECKOM MM HEPBHOW aKTHMBHOCTH B MO3T'€ WJIM B TKAaHSX, IPOCTPAHCTBEHHO YIAJICHHBIX OT MO3-
ra JJaHHOTO ToJsb30Batelsl. [IpuMedaTenbHo, 9TO, CTUMYIISALMIO MO3Ta MOJIB30BATEIsl BBIIOIHSIOT C TOMOIIBIO
JNEKTPUUECKUX CHTHAJIOB, MOJAHHBIX K BOJIOCUCTON YacTH T'OJIOBHI MOJIH30BATENS C IOMOIIBIO OJHOTO WM He-
CKOJIBKHX 3JIEKTPOIOB. JlOMOJHUTENBEHO, CTUMYIIAINI0 MO3Ta JOCTHTAIOT MCIIONB30BAaHUEM JIFO0O0TO OIHOTO W3
Croco00B MUHUMAJIHHO WHBA3WBHOW CTHMYIIIIMN MO3Ta UM HEMHBA3UBHON CTUMYJISIIIMU MO3Ta WJIH, BO3MOX-
HO, 000MX.

Ha mpoTshxkeHrr HacTOSIIero H300pETeHUsI, TEPMHH "3JIEKTPOIBI", HCTIONB3YeMbIl B HACTOSIIEM JOKYMEH-
T€, OTHOCUTCS K OJTHOMY WJIM HECKOJIFKUM 3JIEKTPHUECKUM MPOBOTHHUKAM, TPHYEM MAaTEPHAJIBI STHX IIPOBOIHU-
KOB COJIepIKaT, HO HE OTPaHHYMBAIOTCS, HEP)KAaBEIOIIYIO CTallb, INIATHHY, Cepedpo, TOKPBITOE XJIOPHAOM ceped-
pa, YIIIepoHyIo pe3uHy, rpadeH U Apyrue MaTtepuaisl, a TakKe THIPOTeld, CINKOH, TYOKH, TIeHy WK Jr000H
abcopOeHT ¢ POBOIAILEH Cpeoi, MPUYEM TaM, TAe HEOOXOIUMO pa3MeIlaTh MEX,Iy MPOBOJAHUKAMHU U BOJIOCH-
CTOH 4acThIO TOJIOBBI MIIM KOXKEH, COJIEpIKaT, HO HE OTPaHUYUBAIOTCS, DJIEKTPOIPOBOISIINE TN U MACTHI (Takue
kak nacta Ten20), a Takke KUIKOCTH (TakKe KaK (pU3NOJIOTHUYECKUH COISTHOW PAacTBOP) ¢ TAKOH MOHHOM KOMIIO-
3uIMel, 9TOObI 00pa30BBIBAThH JIEKTPUUECKUI IyTh Uil 0OOHAPY)KEHHSI IEKTPUUECKUX CHTHAJIOB, CO3/IaHHBIX
HeWpoHaMH BHYTPH MO3Ta, U IPEIOCTABISITH MO3TOBBIE CTUMYJIBI K HEHPOHAM /MM APYTHM KJIETKaM, IIPHUCYT-
CTBYIOIIMM BHYTPH MO3ra Hojb30BaTens. Kpome Toro, 3JeKTpOoIbl BEITIOIHEHB! ¢ BO3MOKHOCTBIO TIPE0OPa30OBEI-
BaTh MOHHBIM MMOTEHIMAJ B JCKTPUICCKUI MOTCHIHAI W HHIYIUPOBATh IEKTPOMArHUTHEIE TIOJI Ha BOJIOCH-
CTOH 9acTH TOJIOBBI U BHYTpH ueperna. Kpome Toro, 3JeKTPOIBI MOTYT OBITH MUHIMAJIbHO HHBa3HBHOTO (TaKOTO
KaK HMroJbyYaThle DJIEKTPOIBI WM MHKPO3JICKTPOIBI) MM HEHMHBA3WBHOTO THIIA (TAKOTO KaK ITOBEPXHOCTHBIC
3JIEKTPOIBI), WM BO3MOXKHO 0oOomMH. B mpumepe 31eKTpoabl copepkaT y3ed U3 MPOMHUTAHHOH COJSTHBIM pac-
TBOPOM II€HBI, TPOBOSIIETO YIIepoJa U METAUIMYECKOT0 KOHTaKkTa. B TakoM mpumepe MeTasIMuecKHi KOH-
TaKT ONEPATUBHO COEJMHEH C OJHUM HMJIM HECKOJIBKUMH KOMIIOHEHTaMH YCTPOMCTBA B3aMMOJICHCTBHS C MO3TOM
(TakuMHM KaK IpHCHOCcoOIeHne BBOA/BBIBO/IA W/WIIH TIPUCIIOCO0IeHNE 00pabOTKM JaHHBIX, TI03)KE ONMMCAHHBIMH
HOAPOOHO B HACTOSIEM JJOKYMEHTE).

VYcTpoiicTBO B3aMMOAEHCTBHSI ¢ MO3TOM B COOTBETCTBUH C HACTOSIIUM M300PETEHHEM COAEPKHUT IPHUCIIO-
co0JieHne ToJI0BHOTO yOopa, cojepikaliee Ipymity 371eKTpoaoB. [Ipi HCHoNb30BaHUM TPYIINY 3JIEKTPOAOB pas-
MEIIAIOT WM PACHoJaraloT Ha BOJIOCHCTOW YacTH TOJIOBBI ITOJIB30BATENS UIA 0Opa30BaHUS AIIEKTPUIECKOTO
KOHTaKTa ¢ HEHpOHAMHU B MO3TY TOJIb30BaTeNsl. Tako# dMeKTpUIECKUH KOHTAKT 00pa3yeT AIeKTPUISCKUH IMyTh
U 0OHApY)KEHUS SJCKTPHUECKUX CUTHAJIOB, CO3JAHHBIX HEHpOHAMU, IS MPEJOCTABICHUS MO3TOBBIX CTHMY-
JIOB K HEHpOHAM W/¥UIH APYTUM KIETKaM, MPUCYTCTBYIOIIMM BHYTPH MO3Ta MOJib30BaTelNs. [ pymma 3mekTpoaoB
0OHapyXUBaET IEKTPUUECKUE CUTHAIIBI, CO3/IaHHBIE BHYTPHA MO3Ta MOJB30BATEN AaKTUBHOCTHIO HEHPOHOB, TIPH
9TOM OOHapyXEeHHBIE JJICKTPHUECKUE CHTHAIBI MPEIOCTABIISIOT TMPHCIIOCOOJICHUIO BBOJA/BhIBOJA. B oOriem,
aMIUIMTYya OOHApY>KEHHBIX 3JICKTPUYECKUX CUTHAJIOB HAXOAUTCS B AManazoHe oT 1 MukpoBoibTa 10 100 Muk-
poBoibT. ['pymma 351eKTpoI0B MOKET, BO3MOKHO, OBITh BBITIOJHEHA B BHJIE JIFOOOTO IOIXO/SIIETO 3JIEKTPOIHO-
ro npucnocodnenust EEG, n3BectHoro B o0yacTu TeXHUKH. ['pymia 3JIeKTpoJOB NpeacTaBisieT coboit ruopu-
HBIE DJIEKTPOJBI, KOTOPhIE MOTYT (DYHKIIMOHMPOBATh Kak Jursi 3armucu EEG n/umu amst aeKTpudeckoi cTUMyIsi-
IIH, HAIpUMeEp, TPAaHCKPaHUAIILHOHW TOKOBOH cTuMysiinu (tCS), TpaHCKpaHNWAIBHON CTUMYJISIIIAN TTOCTOSIHHBIM
TokoM (tDCS), TpaHCKpaHHaNBHON CTUMYIAIMS NepeMeHHBIM ToKoM (tACS), TpaHCKpaHHATbHON CTUMYIISAINU
ciydaiabM ryMmoM (tRNS), TpanckpaHuansHOM cTUMYIISIAA BpeMeHHbIMU 1ToMexamu (TT), TpaHckpaHuabHON
BpeMeHHOU cymmanuH (TS) w/uimu mubéoro Ipyroro MpOU3BOJILHOTO MPOTOKOJIA TPAHCKPAHHATLHOW CTUMYJISIIAN
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JJEKTPUYCCKUM TOKOM, CO3IAHHOH amanTuBHbIME anroputMamu (tES). I'pynma MarHUTHBIX KaTyIIEK MOXET
HCIIOJIE30BaThCSI BMECTO AJICKTPOJIOB IS Mepejadydl TPAHCKPAHUATBHOW CTUMYIISIIUA CTATHYECKAM MAarHUTHBIM
nosieM (tSMS), MarHUTHOM CTUMYJISIMH ciiadbiM mosieM (LFMS), moBTopstomieiicst TpaHCKpaHUAIbHONH MarHHT-
HOWM cTuMyssitie (rTMS) w/wimm moOsIM IPYTrUM MTPOU3BOIBHBIM MPOTOKOJIOM TPAHCKPAHUATHHOW MarHUTHON
crumyiinun (TMS), co3gaHHBIM aganTUBHBIMHU alTOPUTMaMH. AJBTEPHATUBHO, TakKe, TPYIIa yIbTPa3ByKO-
BBIX TEHEPAaTOPOB MOJKET HCIOJIB30BATHCS IS MEepeladyr MPOTOKOIOB CTUMYJISIHA (HOKYCHPOBAHHBIM YIIbTPa-
3BykoM (FUS), Takxke cO3maHHBIX aJaNTHBHBIMH alTOpUTMaMu. Ha MpOTSHIKEHHMH HACTOSIIETO H300pETCHHUS
TEPMUHBI "TOJIOBHON yOop" Wi "MpucnocobieHue ToJIOBHOTO yoopa', HCTIOIb3yeMble B HACTOAIIEM JTIOKYMEHTE,
OTHOCSITCS K DJIEMEHTY OJICK/Ibl, KOTOPBIM HOCSAT MOJIB30BATENN Ha CBOEH rojose. Bo3zMoxHO, mprucnocobiaenue
TOJIOBHOTO yOOpa MOXET COAEPIKaTh, HO HE OTPAaHMYUBATHCS, TFOO0OC U3: KETKY, [IANKY, [IUIeM, HAYIIHUKH, IO0-
BSI3KY, OYKH WIM IUIAMY. bojee BO3MOXKHO, ITPUCTIOCOOIEHHE TOJIOBHOTO yOOpa MOXKET OBITh M3rOTOBJICHO Ta-
KHAM, 4TO OHO COJAEPXKHUT CIIOH DJIEKTPOM30JIMPYIOIIET0 MaTepHaia. B mpumepe mpucnocoOiieHne rojJoBHOTO
y0Oopa MOXXeT OBITh U3TOTOBJICHO U3 OJJHOTO M3 MaTepualioB, COJCPIKalliX, HO HE OIpaHUYCHHBIX, JIEPEBO, XJIO-
TOK, MTOJINACTEP, PE3UHY, JTaHKpy, HEHIOH WM KJIECHOE IT0JIOTHO.

Ha mpoTsokeHUn HACTOSIIETO M300peTEeHUsT TEPMHH '"TIPUCTIOCOOIeHE BBOA/BHIBOAA", NCTIONB3YEMBIH B
HACTOSIIEM TOKYMEHTE, OTHOCHTCA K MPOTPaMMHPYEMBIM H/WIM HETPOTPAMMHUPYEMBIM KOMIIOHEHTaM, KOTO-
peie, TIpu paboTe, MPUHUMAIOT, U3MEHSIOT, IPE0OPa30BhIBAIOT, 00PadATHIBAIOT MIIM CO3AAIOT OJUH WIIM HECKOJIb-
KO THIIOB CHTHAJIOB. BO3MOXHO, IprcriocobieHre BBOIa/BBIBOIA PEATU3YIOT B BUJE allapaTHOTO CPEACTBA MIIH
MIPOTPAMMHOTO 00ECTICUCHHUS MIIH HX COBOKYITHOCTH.

Ha mpoTsbkeHnH HacTOSIIEro M300peTeHHs TePMUH "TIpucocoOieHne 00paboTKH MaHHBIX', HCITOJIb3Ye-
MBI B HACTOSIIEM JOKYMCHTE, OTHOCUTCS K MPOTPAMMHPYEMBIM W/WIIA HEMPOTPAMMHUPYEMBIM KOMITOHCHTAM,
KOTOPEIC, IIpH padoTe, BHIMOIHIIOT OJJHO WJIH HECKOJBKO MPUIIOKEHHUHA MPOrPAMMHOTO 00CCIICUCHUS IS XpaHe-
HUs, 00pabOTKH W/WIIM TPENOCTABICHUS OOIIEro JOCTYyNa K JaHHBIM W/WiM HaOop MHCTpyKIui. Bo3MoxHO,
010K 00pabOTKK TAHHBIX MOXET COJCPIKATh, HAPUMEP, KOMIIOHCHT, COJCPKAIIUICS B CETH 3JICKTPOHHOTO CO-
obmenns. Kpome toro, mpucrnocodienre oOpabOTKH JaHHBIX MOKET COJEp)KaTh alnapaTHOE CPEICTBO, MPO-
rpaMMHOE O0ecIiedeHune, MPOIINBKY MIIM UX COBOKYITHOCTB, MMOAXOMSIINE I XpaHCHNUS U 00paboTKH pa3ind-
HOW MH(OPMALUU M YCIIYT, JOCTYIHBIX OJHUM WM HECKOJBKHMHU MOJBH30BATEISIMUA MOCPEICTBOM OJHOTO HIIH
HECKOJIbKUX €IMHUIL TMOJIh30BaTEILCKOTO 000pymoBaHus. Bo3MoxkHO, mprucniocobiieHue 00padOoTKH JaHHBIX MO-
JKeT coepkaTh (PYHKIHMOHAIBHBIE KOMIIOHEHTHI, HAIIPAMEp, IPOLIECCOp, MaMsATh, CETeBOH amanTep W T.n. Ha-
MIpUMeEp, PUCIIOCOOICHHE 00padOTKH TaHHBIX MOXKET OBITh pean30BaHO IMOCPEICTBOM KOMIIbIOTEpa, TeedoHa
(manpumep, cmapTdoHa), JOKATEHOTO cepBepa, CEPBEPHON KOMITOHOBKH (TaKOW Kak, KOMIIOHOBKA U3 JABYX WU
HECKOJILKMX CEPBEPOB COOOIIAIONIMMCS 00pa3oM COeTMHEHHBIX JIPYT C IPYyroM), 00IaqHOro cepBepa, KBaHTOBO-
TO KOMITBIOTEpA | T.1. Ha IpOoTsHKeHUH HACTOSAIIETO U300pETCHHS TEPMHUH ""MOIYJb MAaMSTH", UCTIONB3YEMBIH B
HACTOSIIEM TOKYMEHTE, OTHOCUTCS K HE COXPAHSIONIEMY WM COXPaHSIONIEMY HOCHTEIIO HHPOPMAIIUHU, TAKOMY,
KaK 3JICKTPUYCCKUH KOHTYD, MATHUTHEIHN JUCK, BUPTyalbHas TAMATh WIA ONTHYCCKHIA TUCK, B KOTOPOM KOMITb-
I0TEp W/WIK IPUCTIOCOOIICHUE 00pabOTKY TaHHBIX MOXKET XPaHUTh JaHHBIC B TEUCHUC JTFOO0H MPOIOIKUTEIBLHO-
cti. Bo3MOXKHO, MOJY/b aMSITH MOXKET OBITh HE COXPAHSIONIMM 3aIIOMUHAIONIUM yCTPOHCTBOM, TaKHM, Kak
MaTepHaJIbHBIN HOCUTENb HHPOPMAIINH.

Ha npoTspkeHnn HacTOSIIET0 H300peTeHUsT TepMUH "OI0K MUTaHUS", UCTIOIB3YEMbI B HACTOSIIEM JOKY-
MEHTE, OTHOCHTCS K MCTOYHUKY NMHUTAHUS, BBIIIOJHEHHOMY C BO3MOXKHOCTBIO CHA0KaTh JIEKTPOIHEPTHEl oanH
WIIM HECKOJIPKO KOMIIOHEHTOB YCTPOHCTBAa B3aUMOZCHCTBHUS ¢ MO3roM. Bo3MoOHO, OJIOK MHUTAaHUS MOXKET CO-
JIepXKaTh OIUH MIIM HECKOJBKO aKKyMYJISTOPOB MM OaTapeid, CIOCOOHBIX MPEIOCTaBIATh AIIEKTPOIHEPTHio. B
npuMepe OJIOK MUTAHHS MOXKET MPEIOCTABIATE dIICKTpUIeCcKoe muTanue 12 BonbT reHepaTopy CTUMYJIOB B MPH-
CIOCOOJIEHUH BBOJIA/BBIBOJIA, M JJIEKTPUYECKOe NHUTaHue 5 BoabT mpucnocobnennto o0paboTkn paHHBIX. Bos-
MOJKHO, OJIOK TIHTaHUS MOXET TAKXKE COJACPIKATh TeHEPATOP (PUKCHPOBAHHOTO HATIPSIKCHUS U KOHTYP PEryIsTO-
pa g npeobpaszoBanust nuTanus 3,7 B ot Garapen B nutanue 5 B s ycTpolicTBa B3anMOJEHCTBUS C MO3TOM,
u nuranue 12-40 B g rereparopa cTUMyJioB. Bo3aMoKHO, GJIOK MHUTaHUS MOXKET TAaKXKe COJEp)KaTbh KOHTYP,
KOTOPBII COIEPKUT Pa3BETBUTENb HANPSHKEHUS s ipenoctaBieHus +12-40 B renepaTopy cTUMYIIOB.

Ha npoTtspkennu HacTosimero n3o0peTeHusl TepMUH "3a1aHHBIA HaOOp 3TaJIOHHBIX AAaHHBIX", UCIIOJB3Ye-
MBI B HAcTOSLIEM AOKYMEHTE, OTHOCUTCS K JaHHBIM, MOdy4deHHbIM U3 3anuceit EEG ot rpynmsl moaei. o-
TIOJTHUTENBHO, TPYIIA JIFOJEH MOXET OBITh TPYIIION Pa3IuIHOTO BO3PACTa, I0JIa, YMCTBEHHOTO U (PU3UIECKOTO
COCTOSIHUS 3TOPOBBS, ¥ TEOTPAPUIECKOTO ITOIOKEHUSL.

Ha npoTshkeHrN HaCTOSIIET0 N300PETEHHS TEPMUH "aJITOPUTM aIallTUBHOTO 00ydeHus", HCITOJIb3yEeMbIi B
HACTOSIIEM JTOKyMEHTE, OTHOCHUTCS K MIPOrPaMMHOMY OOECIIEYCHHIO HA OCHOBE aJTOPUTMOB, KOTOPOE BBHITIONHS-
€TCs Ha BEIYMCIINTEIIFHOM allapaTHOM CPENCTBE, M BBITIOIHEHO ¢ BO3MOXKHOCTBIO alallTHPOBATh U HACTPAaWBaTh
CBOM paboyre MmapaMeTphl B 3aBUCHMOCTH OT WH(OPMALUU, KOTOpas MPEICTAaBIICHA, OJHOBPEMEHHO IMBITAsACH
MUHHMHU3HAPOBATh 3aJaHHYI0 METPHUKY OUIMOKW/TIOTEpH, WM 00padaThBaThCsS aNrOPUTMAaMH HAa OCHOBE TIPO-
TPaMMHOTO OOCCIICYCHUS TIPH BBITIOTHEHUH HA BHIYHCIUTEIBHOM alllIapaTHOM CPEJICTBE.

Ha nporspkeHHn HacTOSIIET0 M300peTeHus] TepMHH "peasibHoe BpeMs' OTHOCHTCS K JI000My mporeccy
WM Ha0OPYy IIPOLIECCOB, KOTOPHIE BHITIOJIHSIOT COTJIACOBAHHO WM YEPEAYIOT BO BpEMEHH C HEOOJBIIONH BpeMeH-
HOW 3aJePKKON MEXIy STUMH depenoBaHusMu. KpoMe Toro, ecinu HabOp MPOLECCOB JOKCH OBITh BBITIONHCH
MOCIIeI0BATEIbHO, TO TEPMHUH "COTIACOBAHHO" OyNIET OTHOCHUTHCS K MPOIIECCaM, BBITIONHAEMBIM MapajuIeILHO C
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MHUHUMAaJIBHOW 33/1epKKOH/BPEMEHHBIM CABUTOM OTHOCHTEIIBHO JIPYT IpYyTa.

Ha npoTspkeHnn HacTOSIIEro M300peTeHNsT TEPMHH "TIPOTOKOJ CTUMYIISILIMK Mo3ra'", UCIIOIb3yeMbli B Ha-
CTOSAIIEM JOKYMEHTE, OTHOCUTCA K 3JIEKTPHUECKOMY CHTHAITy, COoAepKameMy HHPOPMAIIIO O MO3TOBBIX CTUMY-
Jax, KOTOPBIE JOJDKHBI OBITH co3MaHbl. CleayeT OTMETUTh, YTO B BapHAHTE BBHITTOJHEHUS HACTOSIIET0 H300peTe-
HUS, TI€ TPYIIIA 3JIEKTPOJOB COACPKUT SICKTPOIBI, pa3MEIEHHBIC B TIONOKEHUAX, YAAJICHHBIX OT BOJIOCHCTON
YacTH TOJIOBHI JAHHOTO ITOJIB30BATENs, IPOTOKOJI CTUMYJIIIIMK MO3Ta MOXKET TakKe COAepXKaTh HH(OPMAIHIO O
CTHMYJIaX, KOTOPBIE TOJDKHBI OBITh CO3JaHBI B 3THX JIEKTpoaax. Takxke clexyeT OTMETHUTh, YTO TPOTOKOJ CTH-
MYJLIIIAA MO3Ta Takke OTHOCUTCA K WH(OpPMAIWH, KOTOpas MOXET MEHSATHCS Ha MPOTSDKEHHH JITHTEIBHOCTH
CTUMYJIILIMK B pe3yibTaTe Mpolecca ONTHMHU3AIMK, ONMCAHHOTO B HAcTOsIIEeM M300peTeHnH. Hampumep, uH-
(hopmarys COIEP>KUT OJTHO MITM HECKOJIBKO DJIEKTPUYECKUX CBOMCTB JUIA KaXJ0TO JIEKTPO/Ia, TAKUX KaK aMIUIU-
TyZa, IepHoJ BpeMeHH, (aza, ofHa MM HECKOJIBKO YacTOT M MOILIHOCTb 3THX YacTOT, CIIOCOOCTBYIOIIMX BO3-
HUKHOBEHHUIO KOHKPETHOH IMOCIIEOBATEIbHOCTH MO3TOBBIX CTUMYJIOB, KOTOpPBIE JOJDKHBI OBITH co3naHbl. Co3-
JTAaHHBIC MO3TOBBIE CTUMYJIBI OyAyT MMETh (POPMY ONpEIEICHHON MOCIeI0BATEIbHOCTH MIIM MHOXKECTBA ITOCIIe-
JIOBATEIbHOCTEH aMIUTUTY/ AJIEKTPUUECKUX TOKOB MEXK]Ty apoi, HECKOJILKUMH NapaMy HIIH JI000H COBOKYITHO-
CTH AJIEKTPOI0B. BO3MOXHO, MPOTOKOJI CTUMYIISAIIMK MO3Ta COACPKUT MPOJODKUTEIFHOCTh BPEMEHH, B TCUCHHE
KOTOPOTO MO3TOBBIE CTHMYJIBI JOJDKHBI OBITH MOJAHBI K BOJOCHCTOM YacTH T'OJIOBHI MMOJIb30BaTelsl. Bo3MoXxHO,
MPOTOKOJI CTUMYJISIIIMK MO3Ta OTHOCHUTCS K WH(POPMAIIMH O TI0 MEHBIIEH Mepe OJHOM U3: BU3YaJIbHOW CTUMYIIS-
IIUH, aYAUOCTUMYJISIINHA W/IIN CTUMYJIIIIANA BHPTYATbHOW PEaJbHOCTH ISl CO3AaHUS U MPEIOCTABICHUS II0JIb-
30BaTeIIO.

Bo3MoskHO, Tpymma 31eKTpOI0B MOXKET COIEpKATh OTACIBHBIC 3JICKTPOBI, BHIIIOIHEHHBIE C BO3MOXKHO-
cTblo 3anmuchiBaTh EEG M BBINONHATH 3JIEKTPUYECKYIO CTUMYJISILIMIO, COOTBETCTBEHHO. AJIBTEPHATHBHO, JJICK-
TPOJIHOE TPHUCIIOCOOICHNE MOXKET COJIEPIKATh MHANBHUIYaIbHBIN 3JIEKTPO/ ISl KasKAOTO MTOJIOXKEHHS, B KOTOPOM
OH MOXeET OBITh XeJaeM aiIsi oOHapykeHus curanoB EEG w/mnn npemocraBiieHHsT JIEKTPHYECKON CTUMYJIS-
AU,

B BapunanTe BBINOJHEHUS TPYTIA JIEKTPOIOB HAXOANUTCS B HJICKTPUUECKOM KOHTAKTE C CYIIECTBEHHOH 00-
JIACTHIO BOJIOCHCTON YaCTH TOJIOBHI TaHHOTO MOJB30BATEIST; HAIPUMED, DIEKTPOIBI MOTYT OBITH 3JEKTPOIAMH,
3aMEHSACMBIMH TI0JIb30BaTENIEM, H MOTYT OBITH CIIeTKa IOATIPYXHUHEHHBIMH ISl TIPEIOCTABICHUS MOJIOKHUTEIb-
HOTO KOHTaKTa Ha BOJIOCHCTOW YaCTH TOJIOBHI ITOJIB30BATENS, KOTJa MPUCIIOCOOIEHHE TOJIOBHOTO yOOpa HaleTo
MoJIB30BaTeNeM. boiee BO3MOKHO, KOHEIT 3JIEKTPOIOB MOXKET coaepkath 2-D rpymimry HeGOIbIINX 3a0CTPEHHBIX
MOPIIEKTPOIOB, H3MEHEHHBIX MPOBOAAIICH cpeloi i 0e30macHON Mmepeaayd JOCTaTOYHOTO TOKa, MPH 3TOM
KOHEI| MOXXET MMeTh 00JIacTh JII000TO pa3Mepa, ColepiKallylo, HO He OTpaHHUYCHHYI0, 4 MM X 4 MM, HO MOTYT
WCIIOJIB30BaThCSI IPYTHE BBIICIICHHBIC 00J1aCTH, IPUYEM ITORIICKTPOABI 320CTPEHBI H MOTYT HaXOIHUTh ITyTh Me-
KTy BOJIOCAMHU BOJIOCHCTON YacCTH TOJIOBBI, YTOOBI OCYIIECTBIATH KOHTAKT Ha KOYKE BOJIOCHCTON YacTH TOJOBHL.
KonkpeTHo, rpymmna 3J1eKTpo/IoB IPOCTPAHCTBEHHO PacIoioXkKeHa TaK, YTO HalpsDKeHUE, PUII0KEHHOE K JJIeK-
TPOJaM, CO3/IaeT MIEKTPOMArHUTHOE I10JI€ B KOHKPETHBIX YacTsAX MO3Tra.

Kpome Toro, rpymma 37eKTposioB, pU aKTHBHOHM Iepeaadye TOKa W IPU KOHTAKTE C BOJIOCHCTOH YaCTHIO
TOJIOBHI TOJIL30BATENSI, IOAAET ICKTPOMArHUTHBIE MOJISI K MO3TY IOJIb30BATENsl, JEHCTBYIOIINE KaK MO3TOBBIC
cTUMyJbl. Takue MO3roBblE CTHMYIBI IPENOCTABISIOT MOMOIIb CO3JAHHBIX MPOTOKOJIOB CTHUMYJISIIMM MO3Ta,
MIPUHSTHIX MPUCTIOCOOJICHNEM BBOJIA/BBIBOJIA OT MPHUCTIOCOOIeHMsI 00paboTku maHHBIX. CO3daHHBIE MPOTOKOJIBI
CTUMYJISIITAU MO3Ta, MPHUHATHIE OT TPUCTIOCOOJEHUsT 00pabOTKM JaHHBIX, 00pabaTHIBAIOT MPHUCIIOCOOIEHUEM
BBOJIa/BBIBOJIa, @ IMEHHO MPEOOPa30OBHIBAIOT B aHAIIOTOBYIO (DOPMY M HACTPAWBAIOT HA JKEIAEMYIO0 aMIUIUTYIY
TOKAa JI0 IOJJaYM B KAYECTBE MO3TOBBIX CTHMYJIOB K BOJIOCHCTOM YacTH TOJIOBHI ITOJIB30BATENS.

B BapmanTe BBITOTHEHHS TPYTIIA MIEKTPOAOB, UCIIONB3yeMast U MPEIOCTABICHUS MO3TOBBIX CTUMYJIOB K
MO3TY IOJIB30BATENSI, MOXKET OBITH PACIIOJIOKEHA B OJHOU mape, B Ooiee yeM OJHOI mape WiIn B 000 COBO-
KYITHOCTH CTUMYJIMPYIOIINX 3JIEKTPOJIOB, KaK OIPEAEIICHO TPOTOKOIOM CTHUMYJISILIUM MO3Ta.

[TpucnocobneHre BBOIa/BBIBOA COAEPKUT NpHUCTIOcoOIeHHE 00pabOTKH BXOAHOTO CHTHAJIA, COJepIKallee
Hpenporeccop M BXOJHOH npeodpaszoBareis. [Iprcnocodnenne 00paboTKH BXOAHOTO CHTHaja, Ipu paboTte, 00-
pabaTbIBaeT W/MIN U3MEHSET 3JIEKTPUIECKUE CUTHANIBI, IPUHSTHIE OT MO3ra I0JIb30BaTelsl. Bo3aMokHO, mpernpo-
LIECCOP COJEPXKUT yCHIIUTENb, 00Jiee KOHKPETHO, OH MOXET COJIepKaTh MPOTrPaMMHUPYEMbIH YCHIIUTEIb HAps-
JKEHUSI, KOTOPBIH CTaOMIIM3UPYET SIEKTPUUECKUE CUTHAJbI, TIPUHATHIE OT MO3Ta, U YCHJIMBAET CUTHAJIBI C KO-
¢unuenToM ycuieHus B quarasone ot 2x 10 100x aiist mosydeHust yCHISHHOTO CUI'Hala, IpH 9ToM K03 dunu-
€HT YCHJIEHUS 2X HCIIONIB3YIOT Ul OYEHb BBHICOKOTO JMHAMHMYECKOTO JHara3oHa aHaJIoroBO-IU(POBOro mpeood-
pa3oBaHMs Ul BO3MOXKHOCTH IM(POBOI HpenBapuTeIbHOW 00pabOTKH M BHIUMTAaHUS apTedakTa. BozmoxHoO,
MPEIPOIIECCOP MOXKET COJIEPKATh OIMH WIIM HECKOJIBKO aHAJIOTOBBIX (QIIBTPOB (TAaKUX KaK (QUIBTp HIICKTpHUIC-
CKOTO ITyMa WIH QUIBTP apTehaKkTOB CTUMYJISAINH) IJISI YMEHBIIEHUS KOHKPETHBIX apTe(aKkToB W/HIU IIyMa.
ONEeKTpUUECKNe CUTHAIBI, IPUHATHIE OT MO3Ta, H3MEHSIIOTCS BO BPEMEHH, @ IMEHHO SIBIISIIOTCS aHAIOTOBBIMH 110
npupoae. OxgHako mpucrnocobaeHne 00pabOTKH JaHHBIX TOJIBKO MOHUMAET (2 UMEHHO, oOpabaTeiBaeT) 1Uppo-
BbIE OWTHI, CIIEIOBATEIFHO, OHO HEOOXOAMMO JUIsA NMPEOOPa30BaHMS MPUHATOTO SJCKTPHUECKOTO CHUTHAa (aHa-
JIOTOBOTO TI0 MPHUPOJIE) OT MO3ra B IU(PPOBEIE OUTHI, YTOOKI ITpUCIocobIeHrne 00paboTKH JaHHBIX OBLIO CIOCO0-
HO NOHMMAaTh (a MMEHHO, 00pabaThIBaTh) NMPUHATHIE SIICKTPUUECKHE CHUTHAJBI OT MO3ra IOCNe aHaJoroBO-
mdpoBoro npeobpazoBanus. BxoaHoii npeoObpa3oBaTens NPUHUMAECT YCUJICHHBIH CHTHAJI M IPEoOpa3OBBIBACT
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ero B hopMy, MOIXOAAIIYIO I aHANM3a U 00paboTku. KpoMe Toro, BXOAHOM npeoOpa3oBaTeib COACPKUT aHa-
JIOTOBO-ITU(pPOBO Mpeodpa3oBarenb. B nmpumepe mpucnocoOieHne 00padOTKU BXOJHOTO CHUTHAJIA MIPHUHUMACT
AHAJIOTOBBIC 3JIEKTPUUECKUE CUTHAJBI, MMEIOIIIE aMIUINTYIy B QUama3oHe oT 1 MUKpOBONbTa 10 12 BONBT OT
BOJIOCHCTOH YacCTH TOJIOBBI ITOJIB30BATENS, a TIPEIPOLECCOP yAAIIET HEKOTOPBIE apTe(hakThl U ITyM, U YCHIIHBA-
€T CHTHAJIBI I CO3TaHUs COOTBETCTBYIOIINX YCIJICHHBIX CHTHAIOB, UIMEIONINX aMIUTUTYIBI B TUama3oHe 10 12
B. BriocienctBun ycuiieHHBIE CUTHAIBI IPE0OPa3yloT B COOTBETCTBYIOMKE NHU(POBBIE CUTHAJIBI, HMEIOIINE T10-
CIIeZIOBAaTENIFHOCTh TUCKPETHBIX 3HAYCHNH, IPEICTABISAIONINX COOTBETCTBYIOIINH THAIIa30H.

[IpucnocobeHne BBOAA/BBIBOAA JOTIONTHHATEIFHO COACPIKUT BBIXOTHOH MpeoOpa3oBBIBATE W Te€HEPaTOp
ctumyIioB. [Ipu skcIuTyaTanuu, MPOTOKOI CTUMYJISIIIMYA MO3Ta MPUHUMAIOT OT MPHUCIIOCOOICHHsT 00pabOTKH aH-
HBIX, KOTOPOE COOOMIAOIUMCs 00pa30oM COSIMHEHO C TPUCTIOCOOICHIEM BBOJIA/BBIBOAA. [IpUHSATHIA TPOTOKOI
CTUMYJIAIUN Mo3Tra uMeeT (opMy IH(POBOTO WIM AUCKPETHOro curHana. KpoMe TOro, MPUHSTHIA MPOTOKOI
CTHMYJIAIIAN MO3Ta IMOCHUIAIOT B BBIXOAHOM MpeoOpa3oBarteib, MPHU 3TOM, BEIXOIHOM Mpeodpa3oBarelb mpeodpa-
3yeT MPHUHATHIA MPOTOKOJ CTUMYJISIIIMYA MO3Ta B aHAJIOTOBBIN CHUTHAN, UMCIONIUH aMIUIUTYy TEPEMCHHOTO Ha-
NPSOKCHHS B OTHOLICHUH BPEMCEHHU. [ '€HepaTop CTHMYIIOB IMPUHHMAET MPEOOPA30BAHHBIC aHAIOTOBBIC CHTHAJIBI
OT BBIXOJHOTO IIpeo0pa3oBaTesi H MOKET, BO3ZMOYKHO, IPE0OPa30BEIBATh YCTAHOBJICHHBIC CUTHANIBI HATIPSIKCHUS
B OIpE/CTICHHBIC TOKOBBIE CHTHAJBI. BBIXOJ TeHepaTopa CTUMYJIOB NIEHCTBYEeT B BHIE MO3TOBBIX CTHMYJIOB, a
CO3/IaHHBIE MO3TOBEIE CTUMYJIBI MTOJIAIOT K BOJIOCHCTON YaCTH TOJIOBHI MOJIB30BATENS IIOCPEICTBOM OIHOM HapHI,
Ooiee 4eM OTHOM TapHl, MM JIFO00H COBOKYITHOCTH CTUMYJIHPYIOUINX JIEKTPOIOB, KaK ONPEIETICHO MPOTOKO-
JIOM CTHMYJIIIIUM MO3ra. Bo3MOXKHO, TeHepaTop CTUMYJIOB IMpPEACTaBisAeT coOOi W30JMPOBAHHEIN TeHepaTop
CTHMYJIOB, TUTa€MBIA OTAEIHHBIM OJIOK MHUTAHUS, CTHMYIATOP IOCTOSHHOTO TOKAa WM IIpeoOpa3oBaTesb Ha-
NPSOKCHHS B TOK. AJIBTEPHATUBHO MPUCIOCOOJICHUE BBOJA/BBIBOJIA MOXKET COCTUHSITHCSA C MCTOYHUKOM IMOCTO-
STHHOTO HATIPSKCHUS.

[Mpucnocobnenne 0OpadOTKH TaHHBIX CONEPKHUT OJIOK 00pPadOTKH M MOJYJb MamsiTH. Moysb amsTH co-
JICPXKUT 3aJaHHBIA HA0OP 3TATOHHBIX JAHHBIX WK HA0Op MapaMeTpoB, MONYUYCHHBIX U3 HUX. Bo3MOkHO, 3a1aH-
HBIA HA0Op ITANIOHHBIX JaHHBIX MOXKET coiepkaTh 3amucu EEG wnn nanneie, momydeHHble u3 3amuceit EEG ot
TPYIIIBI YeNOBeK, MpH 3ToM 3amrck EEG npucytcTByeT B hopme mU(POBBIX NMEKTPUISCKUX CUTHAJIOB MIIH TaH-
HBIX, KOTOPBIE UX MPEICTABIIOT.

[Ipucnocobnenne oO6pabOTKH NaHHBIX 00padaThIBACT OOHAPYKEHHBIC dJIEKTPUUSCKHE CUTHAIBI, TPUHSTHIE
OT TpHUCHOCOOIEeHNsT BBOJA/BBIBOAA, M CO3JACT MPOTOKOJ CTHUMYJIAIIMM MO3Td, COOTBETCTBYIOUIMHA MPHHSATHIM
JJICKTPHUYECKUM CHTHaJIaM, TpHu padoTe. Bo3MoxkHO, 010K 00pabOTKH JAHHBIX MPUMEHSET allTOPUTMBI aJalTHB-
HOTO O0y4YeHUs U1 00pabOTKH M aHalIM3a 00HAPYKEHHBIX JJICKTPHUECKUX CUTHAJIOB, MPUHATHIX OT MPHUCIIOCO0-
JICHWsT BBOJA/BBIBOJA. B03MOXKHO, 00pabOTaHHBIC 3JIEKTPUYCCKUEC CUTHANBI, MPUHATHIC OT IPUCIIOCOOICHHS
BBOJ1a/BBIBOJIa, CPABHUBAIOT C OJHON WK Heckoibkumu 3amucsiMu EEG 3amanHOro Habopa 3TanoOHHBIX TAHHBIX,
MPUCYTCTBYIOMIETO B MOJTYJIC TAMSITH.

B BapuaHTe BBITIOJHEHUS CpaBHEHHE 00paOOTAaHHBIX AIEKTPHUYCCKUX CHTHAJIOB WU Habopa ImapaMmeTpoB,
W3BJICUCHHBIX U3 CHTHAJIOB C 3aJaHHBIM HA0OPOM JTAJOHHBIX JAHHBIX, BBIMOJHSIOT, HAPUMED, C MOMOIIBIO
KOMITapaTopa WK OJJHOTO WM HECKOJBKHX alrOPUTMOB UCKYCCTBEHHOTO MHTEIUICKTA WM JPYTHX alTOPUTMOB
00paboOTKN NaHHBIX, PEATN30BAHHBIX B 0I0ke 00paboTKU mpucmocobaeHuss oopaboTku maHHbIX. [locie 3Toro
nprctoco0enne 00paboTKH TaHHBIX CO3AeT aHAJN3 CPAaBHEHHBIX AJIEKTPHYSCKUX CUTHAIOB. Kpome Toro, aHa-
T3, BO3MOKHO, COZIEPKUT MEpY MO0 MEHBIICH Mepe OTHOTO W3: OTKIOHEHHS MapaMmeTpa, MOJYyYeHHOTO U3 HIe-
AIBHOTO 3TAJOHHOTO CHTHAJA, XPaHSIIErocs B 3aJJaHHOM HAa0Ope 3TATOHHBIX JAaHHBIX; IPUIUHBI TAKOTO OTKIIO-
HEHHS OT WACATBHOTO STAJOHHOTO CHUTHAJIA; W/HIU MapaMeTp, HOIyIeHHBIH IT0oCie pa3ioXeHnus (GOpMBI CHTHA-
JIOB aHAITU30M WHAUBUAYAIEHOTO KOMIIOHCHTA, aHAIM30M OCHOBHOTO KOMIIOHCHTA WU mpeobpazoBanueM Dy-
pbe, MIEPHOIOTPAMMEI, BEHBIICT pa3ioKECHUEM, BEHBIIET peoOpa3oBaHUEM, aJallTUBHBIMU (QUIBTPAMHU, TAKUMHI
Kak GmibTphel Beitnepa/KanMana, U JpyrumMu criocobamu, OOBIYHO UCTIONB3YEMBIMU CICIIHATHCTAME B 00J1aCTH
TEXHUKH.

Kpome toro, mpucnocoOieHue 00pabOTKH NAaHHBIX CO3JACT MPOTOKON CTHMYJISIUU MO3Ta peanu3aluci
OJTHOTO WJIA HECKOJBKHUX aITOPUTMOB aJaliTABHOTO O0YUYCHHUS WIIH JPYTUX BEIYUCIUTEIBHBIX aITOPUTMOB TIOCIIC
aHaM3a 3JCKTPUIECKUX CHUTHAJIOB, IPUHATHIX OT MPHUCIIOCOOTICHUS BBOA/BBIBOIa. KOHKPETHO, MTPOTOKOI CTH-
MYJIIIIAA MO3Ta MOXKET COZIepKaTh, HO HE OTPAaHNIHMBACTCS, IO MEHBIICH Mepe OIWH U3 CIEeIYIOINX apaMeT-
POB CTUMYJISIIAN: aMIUTUTYAY, a3y, OAHY WM HECKOJIBKO YaCTOT C COOTBETCTBYIONIEH MOIIIHOCTHIO ST MO3TO-
BBIX CTHMYJIOB, KOTOPBIE JOJKHBI CO3IaBaThCS, MPUUEM 3TH HapaMeTpsl HMOIY4aroT MOCPEICTBOM OTHOTO HIIH
HECKOJBKUX aJTOPUTMOB aJalTHBHOTO OOYYECHHUS WM APYTHX BBEIUYMUCIUTENBHBIX aJITOPUTMOB. Bo3MokHO, TIpo-
TOKOJI CTHEMYIISIIUM MO3Ta MOXKET CIIOCOOCTBOBAaTh MO3TOBBIM CTHMYJaM B (pOpMe AMCKPETHOTO CHTHAJIA WIIH
MPOU3BOJHHON HETpEephIBHON (Gopmbl curHanma. Kpome TOro, co3lIaHHBIC MO3TOBBIC CTUMYJIBI WM HPOTOKOI
CTHMYJISAIIUM MO3Ta, BO3MOXKHO, MEPEar0T MPUCIOCOOICHUI0O 00pab0OTKH BXOJHOTO CHUTHANA IUIs CPABHCHHS U
BBIYUTAHUS CO3JIaHHBIX apTe(hakTOB CTUMYJIOB, IPU ITOM IPHUCIOCOOJICHHE 00pabOTKH BXOJHOTO CHUTHANA CO-
oOrraronmMest 00pa3oM COSIMHEHO ¢ TCHEPATOPOM CTHMYIIOB HIIH C TIPUCTIOCOOICHHEM 00pa0OTKU TaHHBIX.

Y CTpOHUCTBO B3aUMOJICHCTBHS ¢ MO3TOM JIOTIOIHUTEIHFHO COICPIKUT OIMH WA HECKOJIBKO OJIOKOB THUTAHUS.
Broku nmuTaHus 3JICKTPUUCCKU COCTUHSIOT C MIPUCIOCOOJICHUEM BBOIA/BBIBOIA | C MIPHUCIIOCOOICHUEM 00padoT-
KM JaHHBIX, ¥ MMOAAIOT AJIEKTPOIHEPTHIO MPUCTIOCOOICHUIO BBOIA/BHIBOIA U TIPUCIIOCOOICHNIO 00pabOTKY TaH-
HBIX, TIpH padote. Bo3MokHO, OJI0K MATaHUS MOXKET COAEPIKaTh IO MEHBIIEH Mepe OIWH U3 CIETYIONINX HCTOY-
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HHUKOB, COJEPXKAILINX, HO HE OrpaHWYCHHBIX: HUKenb-kKaaMueBylo (NiCd), Hukenb-iuHKOBYIO (NiZn), HUKEINb-
metamtoruapuanyto (NiMH), TBeprorensHyto Oatapero (HanpuMep, 6aTapero Ha OCHOBE KepaMUKH, OaTapeto Ha
OCHOBE CTeKJIa WM OaTapero Ha OCHOBE Cynbuaa) U IUTHH-noHHYIO0 (Li-ion) wmu matuii-monumepnyro (Lipo)
Garapero, a Tak)Ke TeHEpaTop PHEPTUH OT UCTOYHHUKOB, TAKUX KakK IEpPEMEIICHNE WM COJTHEUHas YHEePTUs, pHu-
€MHUK JUTsl OJJHOW M3 TeXHOJOTHH OeCTIpOBOTHON Mepead YHEPTHH, WK 3aIIUIIEHHBIA OT MepErpy3KH BXO CO
CTOPOHBI CETH.

B BapuanTe BBITTOJIHEHUST YCTPOHCTBO B3aUMOJECHCTBUS C MO3TOM COJEPIKHT 10 MEHBIIIEH Mepe Ba OJoka
TMUTAaHUS U TIPEJOCTABICHUS WM30JIMPOBAHHON DSJIEKTPOIHEPTHH BXOTHOMY YyYacTKy (comepkamemy O10-
KW/TIPUCIIOCOOJICHNS, OTBETCTBEHHBIC 32 3alMCh MM MOHUTOPHHT M 00pabOTKy 3JIEKTPHYECKOTO CHI'HANA, MPHU-
HATOTO OT MO3Ta IOJIb30BATENsI) M BBIXOJHOMY YYaCTKy (cozepiKaiieMy OJIOKH/TIPUCIIOCOOICHHS, OTBETCTBEH-
HBIE 33 CO3/[aHIE MO3TOBBIX CTHMYJIOB) MPUCIIOCOOIEHHS BBOIa/BBIBO/IA, COOTBETCTBEHHO.

B BapuaHTe BBIIOJHCHHS OJMH WM HECKOJIEKO OJIOKOB MTUTAHUS BBITIOJTHEHBI C BO3MOXKHOCTBIO MOJIABATh
JNEKTPOIHEPTHUIO YCTPOMCTBY B3aUMOJICHCTBHS C MO3TOM TIPH NIPUEME HHCTPYKIIUH OT TI0JIb30BAaTENs Yepe3 010k
ympasienus. Kpome Toro, mosb30BaTenb MOKET MPEAOCTABISTh YCTPOHCTBO B3aUMO/ICHCTBUS C MO3TOM C MHCT-
PYKIHEH U BKIIOYEHHS IMOJIA9d HJICKTPOIHEPTHH K YCTPOMCTBY B3aMMOJEHCTBHA C MO3TOM, MOCJE HOIICHHUS
MPUCTIOCOOIEHUS TOJIOBHOTO yOopa Ui MHULIHUAIN3AIUE PabOTHl yCTPOICTBa B3aUMOICHCTBHUS ¢ MO3ToM. Bos-
MOJKHO, OIH MJIM HECKOJIBKO OJIOKOB MIUTAHUS BBITIOTHEHBI C BO3SMOXXHOCTBIO aBTOMAaTHUECKU BKIIFOUATh ITO1aTy
3JIEKTPOIHEPTUHN K YCTPOUCTBY B3aHMMOJCHCTBHS C MO3TOM B CHUTYAIlHH, KOTJa IOJIb30BaTENIb HOCUT IPUCTIOCO0-
JIEHUE TOJIOBHOTO yOOpa YyCTPOHCTBA B3aUMOIEHCTBHUS C MO3TOM.

[IpeanovTuTensHO, YCTPOHCTBO B3aMMOACHCTBHS C MO3TOM IIPENOCTABISICT YAOOHYIO ISl MOJIH30BATEIIS
Cpely CTUMYJISALIUU JJIs TOJB30BATENS ISl JOCTHXKCHUS x)enaeMbIX 3 dekror cucteM NIBS Ha MO3r moib3oBa-
tenst. XKemaemble apexTsl MOTYT comepkaTh, HO HE OIPaHUYMBATHCS, OJHO MJIM HECKOJBKO HM3: KOTHUTHBHOE
VIIY4IICHUE TOJIb30BATENs, VIYUIICHUS TBUTATEIEHOTO YIIPABICHUS MBIIIIAMH MOJIH30BATENS, YIyUIICHHE Ha-
CTPOGHHMSI TOJB30BATEINsl, YIIydIIeHHE OOYYEHUs II0JIb30BaTeNs, YJIYYIICHHE pacciadiieHusl IOJIb30BaTels,
yIydIIeHue KOHICHTPAIMK MOJb30BaTelNs, OOJIETYEHHE TPEeMopa, MOPaKarolIero IMOoJb30BaTeNs, oOnerdyeHue
JIETIPECCHH, TTOPAKAIOIICH MOTB30BATENS, U 00JIETYCHNE SITUICIICHH, TIOPaYKAIOIIEH TTOIb30BaTeNs.

B BapumanTe BHIIONTHEHUS 3aJaHHBIA HA0OP 3TATOHHBIX JAaHHBIX XPaHAT B MOIYJE MAMSTH, & B HEKOTOPBIX
prMepax OH MOXKET OOHOBIATHCSA UTEPATHBHO B PEaJIbHOM BPEMEHH, NP paboTe YCTPOWCTBA B3aUMOICHCTBUA
C MO3TOM.

B oxgHOM BapmanTe BHITIOJHEHHS paboTa MOIYIIS MAMITH MOXKET CO/IepKaTh OOHOBICHUE 3aJaHHOTO HA0o-
pa STAJIOHHBIX JaHHBIX Ha OCHOBE 3JEKTPHUECKUX CHUTHAIOB WIIM MApaMeTPOB, NPUHATHIX OT 3THX AJIEKTpHUUC-
CKUX CHTHAJIOB, IOJIYUYCHHBIX OT MO3Ta MOJb30BATENSA, XPAHCHUEM MPHUHATBHIX JICKTPUYCCKUX CHUTHAIOB WU
mapaMeTPOB B MOJYJIC ITaMSATH BO BpeMsl paOOTHL. B mpuMepe 3MeKTpUYECKHE CHUTHAJBI, MPUHATHIC OT MO3Ta
TMOJIb30BaTelIsl, 00pabaTHIBAIOT W/MIIM U3MEHSIOT ITPHUCIIOCOOJICHUEM BBO/IA/BBIBOJIA, @ 3aTEM ITOCHUIAIOT ITPHCIIO-
cobneHnto 06paboTku naHHBIX. Kpome Toro, nmpucnocobienne o0paboTKN JaHHBIX XPAaHHUT IIPUHSTHIC JIEKTPHU-
YyecKue CHrHajbl B Moayie naMsath. [locie atoro, npucrnocoGieHne 00padOTKH TaHHBIX CPaBHUBACT MPUHATHIC
JNEKTPUYCCKUC CUTHAINBI WU MapaMETPhI, MOMYYCHHBIC OT MPHHATBHIX JJICKTPUYCCKUX CUTHAJIOB, C 33aJJaHHBIM
Ha0OpPOM 3TANIOHHBIX JAHHBIX, VISl CO3JAHNS aHAIN3a MIPUHATHIX JIEKTPUIECKUX CHUTHAJIOB. BO3MOXkHO, 3TO MO-
JKEeT COAepKaTh AJTOPUTM MAIIMHHOTO OOyYeHHS WIIM APYTHE BBHIYHCIUTENbHBIC aJTOPUTMEI JJIs1 OOHOBICHHUS
00paboTKH, UCTIONB3YEMOH IS CO3AaHUS MEpPhl OTKIOHEHHS 00HAPY)KEHHOTO 3JICKTPHUECKOTO CHT'HAJIa OT HAe-
AIBHOTO ATAJIOHHOTO CHTHAJIA MJIM Habopa mapaMeTpoB, HOJTYYEHHBIX OT STAJIOHHOTO CHUTHAJIA, XPaHAIIErocs B
3aJaHHOM Ha0Ope TAJOHHBIX JaHHBIX, WM MPUIHHY TAKOTO OTKJIOHSHHUS OT HCATbHOTO 3TAJTOHHOTO CHT'HAJA.

B BapuaHTe BBITIOJHEHUS MPHUCIOCOOJICHHE O0OpabOTKH JaHHBIX MOXKCT aHAJH3HPOBATH NPHUHATHIC 3JICK-
TPUYECKUE CHTHANBI B PEATHEHOM BPEMEHH, YTOOBI AJIEKTPHUYCCKUE CHTHAIBI OOHAPYKHBAJIHCh Ha BOJOCHCTOM
YaCTH TOJIOBHI TTOJIE30BATENs COTJIACOBAHHO C MO3TOBBIMU CTUMYJIAMH, TIOJaHHBIMHU K MO3TY TIOJIb30BaTEIIS.

B npumepe o0paboTaHHbIE W/WIM M3MEPEHHBIC 3JIEKTPUYECKUE CUTHAIIBI, TIPUHATHIE OT MPUCTIOCOOICHHS
00paboTKN BXOIHOTO CHTHAJIa, MOTYT OTIPABISATHCS IMPUCIIOCOOIEHHIO 00pabOTKM MaHHBIX JUIS CPaBHEHHS C
3aJJaHHBIM HA0OPOM STAIOHHBIX JAHHBIX JUISI CO3JJAHMS aHAIN3a MIPUHSATHIX 3JICKTPUYECKUX CUTHAIIOB, TIPH 3TOM
M0 MEHBINIEH Mepe OMH aJTOPUTM aJalTHBHOTO OOYUEHUS IPUMEHSIOT I CO3AaHUS aHAJN3a IPUHATHIX JJICK-
TPUYECKUX CHTHAJIOB, M M0 MEHBIIEH Mepe OIMH AITOPUTM aJalTHBHOTO OOYyUCHHS MPUMEHSIOT Ui CO3JaHUS
MPOTOKOJIA CTUMYJISIIUHA MO3Ta. BO3MOXKHO, IPOTOKOJ CTUMYIIALIMM MO3Ta MOXKET COJEepPKATh 10 MEHBIIEH Mepe
OIIMH W3 CIEAYIOIINX MapaMeTpOB CTHUMYIISAINN: aMIUIUTYLy, (OpMy CHTHANIa, BOCIPHHUMAaeMylo IIpu oToOpa-
JKeHWH Ha 3KpaHe ocHwuiorpada, oIHy HIN HECKOJIBKO YaCTOT C COOTBETCTBYIOMIEH MOIIHOCTBIO M Pa3HOCTHIO
(a3 I MO3TOBBIX CTUMYJIOB, KOTOPBIE JOJDKHBI OBITH MOJAHBI K MO3TY IT0JIb30BaTels. Ilocie 3Toro, mpoToKo
CTUMYJIILIMK MO3Tra NepelaloT TeHepaTopy CUTHalla MPHUCIOCOOJICHUSI BBOJA/BBIBOJA, TA€ T€HEpAaTOp CUrHaja
CO3/1a€T MO3TOBBIC CTUMYJIBI, COOTBETCTBYIONINE MPUHATOMY ITPOTOKOJIY CTUMYJISLIMA MO3ra OT IIpUCIIocoOIie-
HUs 00paboTKU aHHBIX. BriocneacTBUM co3aaHHBIE MO3TOBBIE CTHUMYJIBI ITIOAIOT K BOJOCHCTOM YacTH T'OJIOBEI
TMOJIG30BATEIIsl MCIIOJIB30BAHUEM 10 MEHBIIEH Mepe OJHOTO 3JEKTPOJa WM TPYMIBI 3JIeKTpoaoB. KoHKpeTHO,
oOHapyxeHHe, 00pabOTKy M aHAIH3 IIIEKTPUICCKUX CUTHAIOB, IPUHATHIX OT MO3Ta, U MOJIa4y CTHMYJIOB MO3Ta
K BOJIOCHCTOM YacTW TOJOBBI ITOJIb30BATENIS, BBHIIOJHSIOT COTJIACOBAHHO WJIM OJHOBPEMEHHO TaKUM 00pa3oM,
YTO B BBIICYIIOMSHYTOH paboTe NMeeTcss MUHUMAIbHAS 3a1ePKKa.

B npyrom BapmaHTe BBITOJIHEHUS TPUCTIOCOOJIEHHE 00pa0OTKH TaHHBIX MOKET 00pabaThIBaTh JIEKTpHUE-
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CKHE CUTHAJIBI, IPUHSATHIE OT MIPUCTIOCO0IeHUs 00paOOTKH BXOAHOTO CHTHAJA, BPEMEHHO YepeayIoIuecs ¢ MO3-
TOBBEIMH CTUMYJIaMH, IOJaHHBIMH K ITOJIb30BATEI0; TAKOW MOIXOM NAeT MOTCHIIHAIFHO MEHBIIYIO TePEKPecT-
HYIO CBSI3b MEXKIY CTUMYJIaMHU U 0OHApy>KEHHBIMH CUTHAJIAMH OT 3JICKTPOJIOB, IO CPABHEHHIO C COTJIACOBAaHHOMN
mojadeii CTUMYJIOB M IPHEMOM OOHApYKEHHBIX CUTHAJIOB OT JIEKTPOIOB. B mpuMepe 31eKTpruuecKue CUrHabI,
MIPUHSTHIE OT TPHUCIIOCOOICHHUS OOpaOOTKH BXOJHOTO CHUTHAJA, aHAIM3WPYIOT MpHCTocobIeHneM o0paboTKu
JAHHBIX ITIOCPEACTBOM IO MEHBIIEH Mepe OJHOTO ajJrOpHUTMa aJalTHBHOTO OOYYEHUS WIH APYTHUX BBIYHCIH-
TENBHBIX alropuTMoB. KpoMe Toro, Ha OCHOBE aHajIM3a, CO3AAIOT MPOTOKON CTUMYJISIIIMK MO3Ta, U B COOTBETCT-
BUU C TMPOTOKOJIOM CTUMYJISIIIUM MO3Ta, CO3JAI0T MO3TOBBIE CTUMYJIBI. TaKue 3amucu MpUHATOTO AIEKTPHYECKO-
TO CHUTHAJa MPHUCIIOCOOJICHUEM BBOJA/BBIBOJA U MOAAYCH CO3JAHHBIX MO3TOBBIX CTUMYJIOB, BBHIMOJHSIOT Yepe-
JYIOIIMMCS 00pa3oM ¢ HEOOJBIIIMM BPEMECHHBIM 3a30pOM MEXIy HUMH. Kpome TOro, Takoi aHalu3 MPUHATOTO
JJEKTPUYECKOTO CUTHANIA MPUCIOCOOICHHEM 00pabOTKH MaHHBIX U TOAAa4Yy CO3JaHHBIX MO3TOBBIX CTUMYJIOB K
TIOJTE30BATEIIO, BBITIOJHIIOT BPEMEHHO YEPEAYIOIIMMCS 00pa3oM.

B eme oqHOM BapuaHTe BBITOIHEHHS MO3TOBBIC CTHMYJIBI ITOIAIOT K BOJIOCUCTON YaCTH TOJIOBHI MOJIb30Ba-
TeJNS Yepe3 TPYIY 3JICKTPOIOB ICKTPOIHOTO MPUCIIOCOONICHHUS, U K APYTUM YaCTSIM MOJIb30BATEIIS, IPOCTPAH-
CTBEHHO YAAJICHHBIM OT BOJIOCHCTOM YacTH TOJIOBBI JAHHOTO IOJIB30BATEIISI, COJIEPIKAIINM, HAIPUMED, OJHY WIIN
HECKOJIbKO M3 KOHEYHOCTEH, CIIMHHOW MO3T WM Onyxaaromuid HepB. Kpome TOro, MO3roBble CTUMYJIBI HIIH
CTHMYJIBI K JPYTUM YacTsSIM IOJB30BATENS CO3/IAI0T TeHEpaTOPOM CTUMYJIOB MPHUCIOCOOICHHUS BBOJA/BRIBOIA B
COOTBETCTBHH C MPOTOKOJIOM CTHMYJISIIUA MO3Ta, MPHUHATEIM OT Ipucnocobiaenns o0pabotku nauHeix. [locie
STOTO CO3JaHHBIE MO3TOBBIE CTUMYJBI MOJAIOT K BOJIOCHCTOW YaCTH TOJIOBBI M APYTHUM YaCTSAM MOJH30BATEIS
OJTHUM WJIM HECKOJIBKUMH U3 TPYIIITHI AIEKTPOIOB.

Bo3MO0HO, cO31aHHBIE MO3TOBBIE CTUMYJIBI MOTYT ITOJaBaThCS K APYTHM YacTsM Tella, TAKUM KakK 4acTH,
coJiep KaIle, HO He OTpaHHYCHHBIC, IICH0, MO3BOHOYHUK, CEPIIIe, IPYAb, )KUBOT, KICTH, CTYITHH, PYKU U HOTH,
KOTOPBIC TIPOCTPAHCTBCHHO yIIAJICHBI WM PACTIONO0KEHBI BAATH OT BOJIOCUCTON YaCTH TOJOBBI TAaHHOTO IMOJIB30-
BaTeNs, U 37IeCh TEPMHH "3JEKTPOIHOE IPHUCIIOCOOIEHHE" CONEPKUT PACIIOJIOKEHUE 3JIEKTpoja Ha JIto0oil u3
BBIIICYITOMSIHYTBIX YacTel Tena. B mpuMepe OIUH WIM HECKOJBKO M3 TPYIIIBI JJICKTPOJOB HAXOIUTCS B DIICK-
TPUYECKOM KOHTAKTE C IIeei MOJIB30BATEINS IS CTUMYIIAINAN Oy KJAroIIero HepBa Uil YMEHBIICHHS 9aCTOTHI
yAapoB cepla, U 3JIEKTPUUSCKUI CUTHAI ITOJAIOT K HUM COTJIACOBAHHO C MO3TOBBIMH CTUMYJIAMH, MTOJaHHBIMH
K BOJIOCHCTOH YacCTH TOJIOBBI TIOJIH30BATEIIS.

[Ipucnocobnenne 0OpabOTKM NaHHBIX MUCTIONIB3YET 10 MEHBIICH Mepe OJMH alTOPUTM aTalTHBHOTO 00Y-
YeHHS WM IPYTHe BEIUYHUCIUTENBHBIE aTOPUTMBI, PEaM30BaHHbIC B BU/E 110 MEHBIIEH Mepe OJHOTO U3 BBITIOJ-
HSIEMBIX MTPOTPAMMHOTO OOecIiedeH s M ITU(PPOBOTO anmapaTHoro cpencrsa (Hanpumep, FPGA, ASIC, anmmapart-
HOTO CPENICTBA 3aKa3HOW KOHCTPYKIIMUA KPEMHHEBOH MHUKpocxeMbl). KpoMe Toro, mo MEHBIIEH Mepe OJWH ajro-
PUTM aTalTHBHOTO OOYYEHHUS MOXKET COACPKaTh MO0 MCHBIICH Mepe OJJHO W3 allapaTHBIX CPEJICTB, BHIOJHSIC-
MBIX IPOTPaMMHBIM O0€CIeYeHHEM WM IU(POBHIM allapaTHbIM cpeacTBoM (Hampumep, FPGA, ASIC, anma-
PATHBIM CpPEICTBOM 3aKa3HOW KOHCTPYKIIMH KPEMHUEBOW MHUKPOCXEMBI), BHIIOJHEHHBIM C BO3MOXHOCTBIO HC-
MOJIH30BATh TEXHOJIOTUIO aJJaliTAllMU B PEaTbHOM BPEMEHH MO3TOBBIX CTUMYJIOB TaKHUM 00pa30M, KOTOPHIA MH-
HUMH3HPYET BpeMs OTKIIMKA MEXIy 00pabOTKOM CUTHANIA M CO3MaHHEM IPOTOKOIA CTUMYJIAIUN Mo3ra. Kpome
TOTO, TPHUCIIOCOOJICHNE 00pabOTKKM NaHHBIX, COJEpIKaIlee AJITOPUTMBI aaTUBHOTO OOYYEHUS, OTCIC)KHBACT
3¢ (heKTr, KOTOpPBIE pa3IMYHBIE MPOTOKOIBI CTUMYJIIIIMA MO3Ta MMEIOT Ha MO3T Ioyik3oBatels. Kpome toro,
TaKoe MPUCTIOcO0JIeHne 00paOOTKH JAHHBIX SBISETCS JOCTATOYHO YHHBEPCAIBHBIM ISl aHAIHM3a €r0 COOCTBEH-
HBIX JACUCTBHUH M, CIEIOBATEIHHO, UCIIOIB3YET 10 MEHBIIEH Mepe OAWH U3 aJTOPUTMOB aJJallTUBHOTO O0Y4YEeHHUS
WIN APYTHE BBIUYNCIUTEIBHBIE alTOPUTMBI JJIs ONTHMHU3AINH MMPOTOKOJIAa CTHMYJIAIIMN MO3Ta Ha OCHOBE Ooiree
3HAYMMBIX 00YYaroIuX Ha0OPOB TAaHHBIX.

Kpome Toro, obOydvaromniie HaOOpHI TaHHBIX MOTYT COJEPXkAaTh, HO HE OIPAaHUYUBATHCS, 3AIHCH TPEIBIY-
MIMX JICHCTBUMN, JaHHBIC OT TPYIIIBI APYTHX aHATOTHYHBIX CHCTEM, 33JJaHHBIC ITAJIOHHBIC JTaHHBIC M UCTOPUYC-
CKHUE JaHHBIC. B BapHaHTe BBITIOJHEHHUS YCTPONUCTBO B3aUMOJICHCTBHUS C MO3TOM, PEAH3YIOIICE alrOPUTM aJIarl-
TUBHOTO OOYYEHUS, BHIOJHEHO ¢ BO3MOXKHOCTBIO 3aITUCHIBATh M U3BJICKATh OJMH WJIM HECKOJIBKO MOTCHIIHATb-
HBIX IIEJIEBBIX MapKEPOB JUIs HEHPOMOAYISAIUU. BO3MOXXHO, OJUH WM HECKOJIBKO MOTCHIUANBHBIX ILIEIEBBIX
MapKepoB MPEICTaBIACT COO0I M3MEHEHHUS MM JEHCTBHUS, BRI3BAHHBIC B MO3T€ ITOJIb30BaTeNs B (hopMe n3MeHe-
HUSI MO3TOBBIX BOJIH U YMEHBIICHHUS OTKJIMKA Ha OOJIC3HEHHBIE CTUMYJIBI, IIPH 3TOM M3MEHEHHS WM JeHCTBUSA
BBI3BIBAIOTCS] B OTBET HA MCIIOJIB30BAaHHE OJHOTO MJIM HECKOJNBKHX JICKApCTB, BBEICHHBIX IOJIb30BaTeNio. B Ba-
pHaHTE BBIOJHEHHS OJUH FUTH HECKOJBKO TOTCHIMANBHBIX ILEJEBBIX MapKEepOB XPaHAT B 0a3ax NaHHBIX IS
peanu3anuy anrOpUTMOB MCKYCCTBEHHOTO WHTEIUIEKTA. Y CTPOHCTBO B3aMMOJICHWCTBUS C MO3TOM CIOCOOHO Tie-
penaBaTh M ONITUMHU3UPOBATH MIPOTOKOJI CTUMYJISIINN MO3Ta, YTOOBI HHAYIMPOBATE 3P PEKTHI, aHAIOTUIHBIE TEM,
KOTOPBIC WHIYIIMPOBAHBI JICKAPCTBAMH, BIMSIONINMA Ha KOHKPETHBIC HEHPOHHBIC pelenTophl. brarompusTHo
TO, YTO TaKas ONTHUMAIbHAS CTUMYJISIHS IOMOTAeT P WHTHOUPOBAHUH WJIH YCHIJICHHU JICHCTBUS, aHAIOTUIHO-
ro JiekapcTBaM 0e3 uX moOoYHBIX () (ekToB. B IpyromM BapuaHTe BBINOIHEHUS YCTPOWCTBO B3aUMOJICHCTBUS C
MO3TOM, peau3yolIee aIrOpUTM aJalNTUBHOTO OOYYCHUs, BBHIIOJHEHO C BO3MOXKHOCTBIO CTUMYJIMPOBATh WU
UMHUTHPOBATh M3MCHCHUS WU JICHCTBHS, BBI3BAHHBIC B MO3TE IMOJIE30BATENs, B (POpPMax M3MEHEHHS] MO3TOBBIX
BOJIH Ha OCHOBEC 3alMCaHHBIX IENIEBBIX MapKepoB. Clie0BaTEIbHO, HCIIOIB30BAHUE YCTPOICTBA U aIrOPUTMOB
(1) st 3amUCH M M3BJICYEHUS TIOTEHITUATBHBIX LIEJEBBIX MapKepoB i Helpomomysauwy; (i1) I MOIyIISIAN
MO3TOBBIX BOJH, CBSI3aHHBIX C COOBITHEM MOTCHIIMAIOB FIJIM JPYTUX CUTHAJOB IS HMHUTAIIMH M3MEHEHHH, 10C-
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TUTHYTBIX JiekapcTBamu; (iii) muist yiyuineHus 3¢ dexToB yiekapcTs; (iv) A1 yMEHBIICHUS HEXKENaTeNbHBIX MO-
604HBIX 3P (PEKTOB JEKapCcTB Ha MO3TOBYIO aKTHBHOCTb, UMEET IOCIEICTBUS JUIsl 3aMEHBI OOBIYHBIX JIEKAPCTB,
TaKUX KaK ONHUATHI, WM APYTHe MPEUMYINECTBA B MEAUIIMHCKUX YCIOBHSX.

bnaronpusiTHO TO, YTO aNTOPUTM aJANTUBHOTO O0YyYEHHs CIIOCOOCTBYET B 3HAYMTENBHOI CTENEHU JOCTH-
JKeHUIo 0oJiee MepCOHATU3NPOBAHHON U, TakKMM 00pa3oMm, 6osiee 3PPEKTUBHON CTUMYJIISIIUN MO3Ta JJIS TI0Th30-
BaTensd. JIOMONHUTENBHO, aITOPUTM aJaNTHBHOTO OOYUYEHUS WIN APYToil BBIYMCIWTEIBHBIA alrOpUTM HEMpe-
PBIBHO, TI0 3aMKHYTOH METiIe, N3y4aeT MaTTepHBI OTKIMKA MO3Ta MOJIb30BATENA Ha MPOIUTYI0 CTUMYIIALUIO A
TydIIel HaCTPOMKM OyIOyIIMX MO3TOBBIX CTHMYJIOB [UIS JOCTHKEHUsSI ONTHMHU3HPOBAHHBINA pe3ynbTaTtoB. Kpome
TOTO, peay3anysl alrOPUTMOB aJaITHBHOTO 00YYEHHs IOMOTAET B yJIYYIICHUH TEPAlleBTUUECKOTI0 BKIaa yCT-
po¥icTBa HEHPOMOIYJIALIMH, TAKOTO KaK YCTPOHCTBO B3aUMO/ICHCTBHSI C MO3TOM HACTOSIIETO N300PETEHHS.

B BapuaHTe BBINTOTHEHUS ITOPUTM aIalITUBHOTO 00YYEHNUSI MOKET COIEpKaTh, HO HE OTPaHHMYMBACTCS, 10
MEHBIIIEH Mepe OJIMH U3 aJITOPUTMOB MAIIMHHOTO 00Y4eHHs, KOTOPBIi, B CBOIO OYepe/lb, COJEPXKUT, HO HE Orpa-
HUYHMBACTCS: aJTOPUTM K ONMKaHIINX cocesiel, perpecCHOHHBIN aHaIu3, aHCaMOJIb APEBOBUIHBIX aJITOPUTMOB,
OTCIJIC)KMBAaHUE TOYKH MaKCHMAJILHON MOIIHOCTH, CKPBHITYI0O MOJeidb MakapoBa, HCKYCCTBEHHYIO HEHPOHHYIO
CeTh, PEKYPPEHTHYIO HEHpPOHHYIO CETh, aJrOpUTM JOJTOM KpPaTKOCPOUHOW TaMATH, TE€HEPaTUBHO-
COCTSI3aTENbHbIC WM aJJalITUBHBIC COCTSI3aTENIbHbIE HEHPOHHBIE CETH, CBEPTOUHYIO HEHPOHHYIO CETh MM IITy0o-
KyI0 CBEPTOUHYIO HEHPOHHYIO CETh, AITOPUTM OOYUCHHUS C MOAKPENICHUEM, AJITOPUTM CIIy4alHOTO jeca, ajar-
THUBHBIH aJTOPUTM OTXKWIA, MAIIMHBI OTMOPHBIX BEKTOPOB, PEKOMEHAATEIBHYIO CHCTEMY, T€HETHUECKHN airo-
put™, anroput™ Q obydeHus u riay6okoro Q oOy4IeHHs, PH STOM 10 MEHBIIIEH Mepe OJUH aJITOPUTM aJarTHB-
HOTO 00y4YeHUS WM APYTrOi MOAXOISIINHA BEIYUCINTEIbHBIA aJITOPUTM PEATM3YIOT B CHCTEME 3aMKHYTOH HETIIH.
Kpome Toro, aroputM MamMHHOTO 00YYEHHsI OTHOCHTCS K CIIOKHOMY MCXOJHOMY KOAY, Pealn30BaHHOMY IO
MEHBIIIEH Mepe Ha OJHOM M3 BBINOJIHAEMBIX MPOTPaMMHBIX oOecriedeHHi 1 U(POBOM almapaTHOM CPEACTBE
(mampumep, FPGA, ASIC, xpeMHHEBON MHUKPOCXEMBI 3aKa3HON KOHCTPYKLUH), IPU ITOM TaKyl pealn3aluio
ITOPUTMa MAIIMHHOTO OOYYEHHMs MPEJBapUTENIFHO 00y4aroT M3BJIEKaTh MH(GOPMAIMIO M3 JaHHBIX BXOJHOTO
CHTHaJa WM U3 Habopa mapameTpoB, ITOJyYeHHBIX M3 JaHHBIX BXOJHOTO CHI'Hala, B pEalbHOM BPEMEHHU C MHU-
HUMAaJIbHOH 3aJ€pKKOH, WiIn 00ydaroT BO BpeMs 3alycka 0OydaroluM alrOpUTMOM, CPAaBHUBAS JKENAaeMbIH HC-
XOJ W HacTpauBas MPOTOKOJIBI CTUMYJISIIMK MO3Ta, COOTBETCTBEHHO. KpoMe TOro, anropuTM HCIONB3yeT pas-
JWYHBIEC TIpaBHJIa U1 HACTPOWKM Habopa MmapaMeTpoB, NMPHU 3TOM MapaMeTphl BCTPAMBAIOT B aITOPUTM, YTOOBI
00pa30BbIBATh NMATTEPHBI AT BHINOIHEHUS IMPOIEcca NPUHSATHS peuieHus. Bo3MoxHO, B ciydae, KOTzia HOBBIC
WU JIOTIOJTHUTEIbHBIE JaHHbIE CTAHOBATCS JOCTYIHBIMH, aTOPUTM IIpU paboTe, aBTOMAaTHYECKH HACTPAUBACT
HapaMeTpsl Ul CO3JaHuUsl M3MEHEHNS B MATTEPHE CPABHEHHUEM CYILECTBYIOIIETO MaTTEpHA C MPEABLIYIINM IaT-
TEpHOM.

B npyrom BapuaHTe BBIITOJIHEHHS AITOPUTM OOYUYEHHS C MOJKPEIUICHUEM MTPEACTaBISIET COOO0H KaTeropHio
ITOPUTMOB Ha OCHOBE OPHEHTHUPOBAHHBIX Ha IIEJb AJITOPUTMOB, KOTOPHIE y4aT, KaK JOCTUTaTh CI0KHOH 3a71a4u
(wenun) WM MakKCHMH3MPOBATh 10 0COOOMY ITapaMeTpy Ha MPOTSHKCHUH MHOTHX 3TalloB, IPUMEHEHHEM TTOHSATHS
COBOKYIIHOW BBITOABI; HalpUMEp, MaKCUMH3HUPYs MOLIHOCTh M HPOJOJDKHTEIBLHOCTh BBICOKOH anbga-
AKTHBHOCTH B TE€YEHHE AJMTEIHHOTO IEpHOJia CTUMYJISIIN, KOTOPBII IEHCTBYET Kak COBOKYIHas Bbiroga. Kpo-
M€ TOTr0, JITOPUTM OOYUEHHSI C MOJKPEINICHHEM 00y4JaeTcsl U3 BBIT0Jl, KOTOPHIE OH MOJyYaeT B OTBET Ha JIEHCT-
BHUE, BBIIIOJHEHHOE CHCTEMOM, PealM3yIOIIeil aaropuTMbl 00yUeHHs C MOJKPEIUICHUEM, U aJalTHPYeTCs COOT-
BETCTBEHHO JJIs1 MAKCUMHU3aIUU COBOKYITHBIX BBITOJl B OTBET HA MOCIEAYIOIINE JEHCTBHS.

Kpome Toro, BO3MOXKHO, aITOPUTM TTyO0oKoro Q 0OydeHus! OTHOCUTCS K KaTETOPHUHU aJlTOPUTMOB, KOTOPBIC
COJIepIKaT KaK allrOPUTM OOYUIEHUs C TOAKPEIUICHHEM, TaK M aJTOPUTM HEHPOHHON CETH C HECKOIBKUMH CKPBI-
TBIMH CJIOSIMH, JJIS1 TOCTHIXKEHUS ONITUMHU3UPOBAHHOT'O BBIXO/Ia B pealbHOM BPEMEHH, IIPU peali3allii B CUCTEME
3aMKHYTOH neTiii. Kpome Toro, anroputM HEHpOHHOH CETH OTHOCHUTCS K PSAY alll'OPUTMOB, KOTOPBIE MBITAIOTCS
pacrio3HaBaTh OCHOBHBIE B3aHMOCBSI3M B HA0Ope JaHHBIX ITOCPEJCTBOM IIPOIIECCa, KOTOPHIH HMHUTHUPYET TO, KaK
paboraer yenoBeyecknit Mo3r. Kpome Toro, anroputm HEHpOHHOH ceTH mpepocraBisieT "rirybokoe o0ydenue"
MIOCPE/ICTBOM MEPapXUUECKOT0 PaclooKeHHs1 Habopa mapamMeTpoB, IPH 3TOM NapaMeTphl BCTPaUBAIOT B aJIro-
puTM 11t 00pa30BaHusI TATTEPHOB IS BHIIOJIHEHHMS IIpoLiecca MpUHATHS penienus. Kpome Toro, B cirydae, Ko-
IZla HOBBIC WJIM JIOTIOJHUTEIbHBIC JAHHBIE CTAHOBSTCSA AOCTYNHBIMH, aITOPUTM IIPH paboTe, aBTOMaTHYECKU
HacTpauBaeT MapaMeTPhl IS CO3/IaHNSI N3MEHEHUS B IIATTEPHAX.

B BapumaHTe BBINOIHEHHS MO MEHBIICH Mepe OIUH U3 BBIMICYHOMSIHYTHIX aIrOPUTMOB aJalTHBHOIO 00Yy-
YEHUs PEan3yloT B CHCTEME 3aMKHYTOH meTniu. Kpome Toro, cuctema 3aMKHYTOH METIM COAEPKHUT 3IEKTPOJI-
HOE TIPHUCIIOCOOJICHHE, TPUCITOCOOICHE BBOIa/BBIBOIA, TIPUCIIOCOOICHNE 00pabOTKH JaHHBIX W OJIOK IMHTaHW.
Kpome Toro, npucrocobieHue BBOA/BBIBOIA COAEPIKUT TMPETIPOIIECCOP, BXOAHOW NMpeodpa3oBaTeib, TeHEPATOP
CTHMYJIOB M BBIXOJHOI mpeoOpazoBarens. Kpome Toro, mpucrnocobiieHne o0pabOTKN JaHHBIX COAEPIKHUT OJIOK
00paboTKN M MOAYIIb MaMSTH, IPH 3TOM OJIOK 00pabOTKM M MOAYJIb MaMSATH COOOIIAOIIUMCsI 00pa3oM Coeau-
HeHbl. Kpome Toro, 3JeKTpoiHOe IpUcrioco0eHne, PenpoIeccop, BXOAHON peodpa3oBaTeb, TeHepaTop CTH-
MYJIOB, BBIXOJHOH IpeoOpazoBareslb U HpUcrocoOsieHne 00pabOTKH JaHHBIX COOOMIAoNMMCs 00pa3oM coeau-
HEHBI JIpYyT C JPYrOM HENOCPEACTBEHHO WM KOCBEHHO. Kpome TOro, 3JeKTpH4ecKHe CHIHANBI, CO3/IaHHBIC B
MO3Te MOJIb30BaTels, 0OHAPYKUBAIOT NIEKTPOTHBIM MPUCIIOCOOIEHHEM, a 3aTeM NEPEAaoT B 0JIOK 00paboTKH
MOCPEZCTBOM TIperpolieccopa M BXOMHOTO mpeodOpazoBarens. Kpome Toro, 010k 0OpabOTKH TPUMEHSET IO
MEHBIIIE Mepe OANH U3 alTOPUTMOB aJalITUBHOTO O0YYIEHUS IS CO3/aHMA U Mepeladu IPOTOKOIA CTUMYIIALIUH
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MoO3ra BBIXOJHOMY IpeoOpaszoBarento. Kpome Toro, BBIXOJHOW NpeoOpa3zoBarenb oOpabaThiBaeT M IiepeiaeT
00paboTaHHBIA MPOTOKOJI CTUMYJISIIMK MO3Ta T€HepaTopy CTHMYJIOB, IIPH 3TOM I'€HEepaTrop CTUMYIIOB CO3/1aeT
MO3TOBBIE CTUMYJIBI U IIEPENACT CO3JAHHBIC MO3TOBBIE CTUMYIIBI JIEKTPOJHOMY NPHUCHIOCOOICHUIO Ul CTUMY-
JSIOUST MO3Ta TMOJIb30BaTeNss. Bo3MOXKHO, sl BBIYUTAHUS apTedakTa, KONUIO CO3JaHHBIX MO3TOBBIX CTUMYJIOB
TaKKe OTNPABILIIOT MPHCIIOCOONICHUIO TIPeBApUTENbHON 00paboTku. Kpome Toro, pasinyHbIe THITBI CHUTHATIOB
00pabaThIBalOT B 3aMKHYTOH IETJIE TaK, 4TO, IPOTOKOJI CTUMYJISLIMHA MO3Ta OOHOBIISETCS UTEPATUBHO VIS JOC-
TIDKCHHUS IIEJIEBOM 3JIEKTPUUECKON aKTUBHOCTH, M TAKUM 00pa3oM, JOCTIHKEHHS IEPCOHATM3UPOBAHHON U ONTH-
MH3HPOBAaHHON CTUMYJISILIUM MO3Ta B PEalbHOM BPEMEHHU.

BnaronpusiTHO TO, YTO CHCTEMbI 3aMKHYTOW IETIIH, PEATHU3YIONINE aIrOPUTMBI MAalIMHHOTO OOYYeHUS B
crcTeMax HeMHBa3MBHOW ctumyssiiuu mo3ra (NIBS), nmpemocTaBisioT HacTpOWKY NMPOTOKOJA B peajbHOM Bpe-
MEHHU U ONTHUMAJBHYIO CTUMYJISIIHIO, YTO IPUBOAMT K O0Jiee MepCOHANN3UPOBAHHOM U 2P PEeKTUBHON CTUMYIISI-
IIMM MO3Ta TI0JIb30BATEIS.

Ha npotsxennn HacTosiero n300peTeHust TepMHH "LiesieBast SJIEKTPHYecKasi aKTUBHOCTB", MICTIOJIb3YEeMBbIH
B HACTOSIIEM JIOKYMEHTE, OTHOCHTCS K JKEJIaeMOMY OOIIeMy WM KOHKPETHOMY HaTTepHY DJIEKTPUUECKOU ak-
TUBHOCTH B MO3T€ MONb30BATENs WIM NapaMeTpaM, HONYyYCHHBIM W3 aHalu3a TaKOM aKTHBHOCTH, KOTOPBIC
JOJDKHBI OBITH MONYYEHBI U YMEHBIICHHS MHTCHCHBHOCTH CHMIITOMOB, CBSI3aHHBIX C OCOOBIM COCTOSTHHEM
JucOagaHca yMCTBEHHOTO 3/10POBbS Y JIFOAEH, WK IPYTOro KIMHHYECKH 3HAYMMOTO COCTOSTHHS, KOTOPOE MOXKET
OBITH 00JIETYEHO BBIMIEYTIOMSHYTHIM criocoboM. Kpome Toro, neneBas ayieKTpUuecKas aKkTHBHOCTh MOXKET TaKKe
OBITH KETaeMOM >IEKTPUIECKON aKTUBHOCTBIO AJSI NMPEJOCTABICHUS WIM WHAYLUPOBAHUS KOHKPETHOTO Ha-
CTPOEHMSI, SMOLMH B MO3T€ ITOJIB30BATEN WIN APYTOro KOHKPETHOTO COCTOSIHUSI yMa, KOTOPOE MOXKET JOCTHU-
raThCsl BBIIICYTIOMSHYTBHIM CIIOCOOOM.

B BapunanTe BBINOIHEHNUS IPUCTIOCOOIEHNE 00PaOOTKH TaHHBIX UCIIONIB3YET 110 MEHBIIEH Mepe OJIUH aJro-
PUTM aJaNTHBHOTO OOYYEHHS U HACTPOMKH MO3TOBBIX CTHMYJIOB UTEPATHUBHO, TAK YTO JEKTPUYECKYIO aK-
THUBHOCTh MO3T'a JIAaHHOTO MOJIb30BaTelsl HACTPAMBAIOT Ha IPHOJIM3UTENBHYIO 1IEJICBYIO DJIEKTPUYECKYIO aKTHB-
HOCTb MO3ra, 1o xenanuto. [Tocne nogauu co31aHHBIX MO3TOBBIX CTUMYJIOB K BOJIOCHUCTOM YacTU TOJOBBI IOJIb-
30BaTes, HNEKTPHUUECKUE CUTHAIIBI OT MO3Tra MOJIb30BaTelIsl OOHAPYKHUBAIOT CHOBA M AHAIM3UPYIOT MPUCTIOCO0-
JIeHUEM 0OpabOTKH JaHHBIX B 3aMKHYTOH IeTie. Bo3zMoxHO, aHanmn3 00HApYKEHHBIX ICKTPHUECKUX CHIHAIOB
COJICPKUT OTpEJICIICHNE N3MEHEHHH B OOHApYXEHHOH 3IEKTPHYECKON aKTUBHOCTU WJIM B NapaMeTpax, MOoiy-
YEHHBIX OT OOHAPYKEHHOW AJICKTPUIECKOW aKTHBHOCTH MO3Ta, CIEIYIONIeH 3a T0Jaueid MO3TOBBIX CTHMYJIOB B
npenplgymmeil urepanuu. bonee Bo3MOXKHO, aHAIM3 OOHAPYKEHHBIX JNIEKTPUUECKHX CHTHAIOB JOMOIHHUTEIHHO
COJICPKUT OTIPEIEIICHUE MOJIOXKHUTEIPHOTO MIM OTPUIATENFHOTO 3HAYECHUS MM Habopa 3HA4YCHUi, TpeOyeMBbIX
JUISL HACTPOWKH JIIO00TO M3 MapaMeTpoB IMPOTOKOJA CTUMYJISILIMU MO3Ta, ISl TOCTHIXKECHUS JKeJlaeMOH 1eJIeBOM
JNEKTPUUECKON aKTMBHOCTH MO3ra. Takoi aHanm3 npucrocodieHneM o0pabOTKU JaHHBIX MOJKET BBITOJIHITHCS
C TIOMOIIBIO IO MEHBIIEH Mepe OJHOTO AITOPUTMA aIAlITUBHOTO 00YYEHHS TaKMM 00pa3oM, YTO NMPOTOKOJ CTHU-
MYJISILIUA MO3Ta, KOTOPBIN OJDKEH OBITH MPUMEHEH, MOXKET ObITh HACTPOEH MUTEPATHBHO MOCIIE TT01a91 KaXKI0TO
MO3TOBOTO CTUMYJIa M OOHapyxeHHs 3(pdexTa MoJaHHBIX MO3TOBBIX CTHUMYJIOB. KOHKpEeTHO, HTEpaTHBHYIO pa-
00Ty HACTPOMKH MO3TOBBIX CTHMYJIOB BBITIOJIHSIOT B PEaIbHOM BPEMEHHM ISl MOJayll HACTPOCHHBIX MO3TOBBIX
CTHMYJIOB K BOJIOCHCTOM YacTH TOJIOBBI MOJIB30BATENS Ul KOHEYHOTO JOCTI)KEHHS XKETAeMOM IIEJIEBOH JJIeK-
TPUYECKOH aKTUBHOCTHM MO3ra. B 3TOM KOHTEKCTE, B PEallbHOM BPEMEHHM O3HAYaeT, YTO: 3aMHCh IPHHATOTO
3JICKTPHYECKOTO CUTHAJIA TIPHUCITOCOOICHHEM BBOJIa/BBIBOIA; 00pabOTKy MpHcTocobIeHIeM 00pabOTKH JaHHBIX,
COJICPIKAIyI0 BBIMOJIHEHHE aIrOPUTMAa aJalTHBHOTO OOYYEHUs; HACTPOHKY MapaMeTpOB IPOTOKOJA CTUMYJIS-
IIMM MO3Ta; NOAavYy CO3JaHHBIX MO3TOBBIX CTHMYJIOB BBINOJIHSIOT OO COTJIACOBAHHO, MO0 MOCIEA0BATENBHO,
100 yepeayrommMcs 00pa3oM, MPUYEM LUK 3aBEPINAIOT B Mpezenax HeGompmoil obnactu. Kpome Toro, Bo3-
MOXHO, BpeMsl ISl 3aBEPILCHMS [IMKJIAa CHIDKAIOT J10 HECKOJIBKUX MIJIIMCEKYH peanu3anueil mudposoro amma-
patHoro cpencTBa It 00pabOTKU TaHHBIX U BBITIOJIHEHUEM QJITOPUTMOB aIAITHBHOTO 00y4YeHUSL.

AJBbTEpHATHBHO, B pealbHOM BPEMEHH 03HAYACT C MHTEPBAJIaMH [IMKJIa MEHbILE 5 MUH, 60Jiee BO3MOXKHO C
MHTEpBAJIAMH IIMKJIa MeHbIIe 1 MuH, Oojiee BO3MOXKHO ¢ MHTEpBaJaMU LIMKJIAa MeHbIIe 1 ¢, Ooyee BO3MOXKHO ¢
MHTEpBAJIAMH IIMKJIa MEHbIIE | Mc, U eme 6osee BO3MOXKHO C MOMOIIBIO BBIIICYHOMSIHYTHIX peann3alui nud-
POBOTO anmapaTHOTO CPEACTBA C HHTEPBAaMH1 IIMKJIa MEHbIIE 1 Mc.

Ha mpoTspkeHUH HACTOSIIEro W300peTeHHs TepMHUH "TEeTNsT oO0paTHOW CBSI3H" OTHOCHUTCS K aJanTaldd
CTUMYJALIMM MO3Ta, HCIOIb3yeMOH I BO3ZACHCTBHSA HAa COCTOSIHUE MO3Ta IOJb30BATENs, B OTHOLICHUU:
MEKUHIUBUAYAIbHBIX CTPYKTYPHBIX BapHaOeNbHOCTEH; WHIMBHIYaIbHONH CHUTHATBHOW IUHAMHUKH M OBICTPO
MEHSIOIIETOCS COCTOSIHUS MO3Ta B PEaIbHOM BPEMEHH.

B BapuaHTe BBINOTHEHMS afanTalUi0 CTUMYJSLMHA MO3ra aBTOMaTHYECKH B PEaJbHOM BpEeMEHH Oe3 BO-
BJICUEHUS JIF000I TpeThel CTOPOHBI Ha3bIBAIOT "3aMKHYTOMH netneil”. Kpome Toro, ecim ctuMyisinus He 3¢ dex-
THUBHA IIPH N3MEHEHHUN COCTOSIHUS MO3Ta JI0 )KEJIaeMOT0 COCTOSHHS, TO IIPOTOKOJI CTUMYJISIIUK MO3Ta HYX/IAeTCsl
B HACTPOWKe B 3TOH NeTiie 00paTHO CBSI3M 10 JOCTHXKEHUs jxkesnaeMoro ¢ ¢exra. Kpome Toro, BO3MOXKHO, JIO-
00i1 anropuT™, KOTOPHIH 00padaThIBacT BXOASIIMN CUTHAJ WM HACTPAMBACT NMPOTOKOJI CTUMYIISIIUHA MO3ra, KO-
TOPBII MOXET aalTHPOBATHCS K MEKUHIMBHAYAIBHBIM PAa3HUIIAM U pa3HHUILAM MEXAY COCTOSHHSIMH, Onpee-
JSTFOT KaK ajJrOpPUTMBI aIallTHBHOTO OOYUYCHHSI.

B BapuaHTe BBINOIHEHHS YCTPOHCTBO B3aMMOAEHCTBHSA C MO3TOM JOTIOJIHUTEIBHO COACPIKUT OJIOK yIpaB-
JICHUsI, KOTOPBIN MPHUHUMAET, NIPU paboTe, BXOJ OT IO MEHBIIEH MEpe OAHOTO IOIb30BATENs WM YCTPOIcTBa
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TPETheil CTOPOHEI, IPU ITOM OJIOK YIpaBIICHHUS COOOIIAIONIMMCS 00pa3oM COSIMHEH C MPUCTIOCOOICHHEM 00pa-
OOTKH AaHHBIX W COJCPKHUT MOAYIIb COOOIICHUS U 00pa30BaHUs COOOIICHUS MEXIY YCTPOHCTBOM H YCTPOW-
CTBOM TpEThEN CTOPOHBI.

Ha mpoTshkeHUN HACTOSIIeTo U300peTeH sl TEepMUH "OJIOK yrpaBieHHs", NCTIOIb3YEMBIH B HACTOSIIEM JI0-
KYMEHTE, OTHOCHUTCS K TIPUCIIOCOOJICHHIO, BRIIOJHEHHOMY C BO3MOKHOCTBIO MIPUHAMATH MHCTPYKIIUIO OT TIOJIb-
30BaTeNsd WM YCTPONUCTBA TPEThEH CTOPOHBI Yepe3 MHTEPQEiC MoIb30BaTeNs, IPU 3TOM HHTEpQEic moIbp30Ba-
TEJS BBITIOJIHEH ¢ BO3MOYKHOCTBIO 3aIMCHIBATH MHCTPYKIIMIO TIOCPEACTBOM IO MEHBINEH Mepe OIHOTO H3: KHO-
MOYHOTO HMHTepdeiica, OecrpoBogHoro MHTEp(deiica, mHTEpdElica CeHCOPHOTO dKpaHa, WHTep(deiica )KecToB,
MUKpO(OHHOTO MHTepdetica (ToII0COBOC OOHAPYKECHHE), MIIH YCTPOUCTBA B3aUMOJICHCTBUS C MO3TOM, NEHCT-
BYIOIIICTO B 3TOM KOHTEKCTE JJIs YIPaBICHHUS CTUMYJsnuei. Bo3aMokHO, OJIOK ympaBieHUs, IpU padboTe, mpe-
JIOCTABIISICT MPUCTIOCOOICHUE 00paOOTKH TaHHBIX ¢ paOOYNMH IMapaMeTpaMu ISl IEPCOHATH3ANNN CTUMYIISIIUH
MO3Ta Ha OCHOBE BXOJIa OT IOJIb30BaTelIs WIH YCTPOUCTBA TPEThel cTOpoHbl. Kpome Toro, paboune mapaMeTps
CoJiepKaT 10 MCHBIICH Mepe OJHO M3: COCTOSHUE BKJIFOUCHO/BBIKIIFOYCHO, PEKUM CTUMYJISIIMU, BPEMS CTUMY-
JSIIMH, BO3PACT MOJIB30BATEINS, TOJI MOJIH30BATEINA, JI00as 3HAYMMAas MEIUIMHCKAsS UCTOPHS M MCIAHIIUHCKOE
COCTOSIHHE ITOJIB30BATENS, TIOABEPITIIETOCS CTUMYJIISIIIH MO3Ta, WK JKEJIaeMOe YMCTBEHHOE COCTOSIHHE TOJIB30-
Barers. Bo3MoxxHO, MpucocobiieHue OJ0Ka YIpaBJeHHs 3arpykaeT B MpHCIocoOIeHne 00pabOTKH JTaHHBIX
MPOTPaMMYy, COAEPIKAIIYIO IO MEHBIIIEH Mepe OIWH W3 aJlTOPUTMOB aJallTUBHOTO O0Yy4eHNs, IpeaHa3HAYeHHBIN
JUT ONTHMU3AIIUN OOHAPYKEHNS MO3TOBBIX CHTHAJIOB, YKa3aHHBIX MPOTPAMMOM, WX IS ONTHMHU3ALNN CTHMY-
JAUUS I8 JOCTHIKEHMSI 1IeJIEBOM 3JIEKTPUYECKONW aKTUBHOCTH, OIpPEACIICHHOW MpOrpaMMON. AJbTEPHATHUBHO,
BO3MOXHO, OJIOK YIIPaBJICHHS COJEPKUT MOAYJh COOOIIEHUS sl 00pa30BaHuUs MPOBOTHOTO WIIH OECIIPOBOTHO-
TO COCIMHEHUS, COACPIKAIIEero, HO He OTPAHUYEHHOT0, COSAMHEHHE Yyepe3 MHTepHEeT MeXy YCTPOWCTBOM B3au-
MOJICHCTBUS C MO3TOM M YCTPOHCTBOM TPEThel CTOPOHBI. BO3MOXKHO, 3TO MOXKET MO3BOJISATh YCTPOWCTBY TPETh-
el CTOPOHBI 3arpyKaTh IPOTrpaMMy B IPUCIIOCOOJICHUE 00pabOTKH JaHHBIX 4epe3 OJOK yrpaBicHus. Bo3moxk-
HO, 9TO MOXET COOOIIATh BXOJHBIC W BBIXOIHBIC CUTHANBI YCTPOHCTBY TPEThEW CTOPOHBI, YTOOBI YCTPOHCTBO
TpeTheil CTOPOHBI OBLIO PEATHU30BAHO B BHIE KOMITBIOTEpa, TeledoHa (HAmpuMmep, cMapT(oHa), JOKAILHOTO
cepBepa, CepBEepHOI KOMITOHOBKH (TaKOH, KaK, KOMIOHOBKA M3 IBYX MJIM HECKOJBKUX CEPBEPOB, COOOIIAFONITIM-
cs1 00pa3oM COEAMHEHHBIX APYT C APYTrOM), 00JAYHOTO CepBepa WM KBAHTOBOTO KOMIIBIOTEPA, YTOOBI TIO3BOJISATH
YCTPOHUCTBY TpPEThE CTOPOHBI JEHCTBOBATH KaK MPUCIIOCOOIeHHE 00pabOTKN NaHHBIX. JIOMMONHUTENBHO, OJIOK
YIpaBJICHUS BBIIIOJIHEH C BO3MOKHOCTBIO YIIPABIIATEH MPHUCTIOCOOTICHNEM BHEIIHEH CTUMYIISAIINN Ha OCHOBE BXO-
Jla OT 10 MEHBIIIEH Mepe OJHOTO IMOJIb30BATENS U YCTPOMCTBA TPEThel cTOpoHKI. Kpome Toro, 610K yIipaBieHus
BBITIOJTHEH C BO3MOKHOCTBIO TPUHUMATD AJIEKTPOIHEPTHIO OT OJI0Ka IUTAHUS.

Ha npoTsbkeHn# HacTosIero n300peTeHust TepMUH "yCTPOHCTBO TpEThel CTOPOHBI", UCTIONB3YEMBIi B Ha-
CTOSIIEM JOKYMEHTE, OTHOCUTCS K BHEITHEMY YCTPOHCTBY, COOOMIAOIIUMCS 00pa30M COCIUHCHHOMY C OJIOKOM
VIpaBJICHUS Yepe3 MOIYIb COOOIICHUS, MPH 3TOM COOOIICHHE OCYIICCTBISIOT ITOCPEIACTBOM MPOBOIHOIO HIJIH
0ecIpOBOTHOTO COSAMHEHHUS, CONIEPIKAIIero, HO He OTpaHUYeHHOTo, coennHenne yepe3 Mutepuet, Bluetooth®
U T.11. BO3MOXHO, yCTpOHCTBO TPEThEl CTOPOHBI COACPIKUT IO MEHBIICH Mepe 0THO U3: CMapT(OH, KOMITBIOTEP
(MOXeT OBITh TEPCOHANBHBIM, OOJIAYHBIM, PACIPEICICHHBIM WIH TUIAHIICTHBIM KOMITBIOTEPOM), CMapT-4achl,
yIaJCHHOE yIpaBlICHUE, MEIUIIMHCKOE YCTPOWCTBO, JTOKAIBHBIA CEpBEP, CCPBEPHYIO0 KOMIIOHOBKY (TaKyro, Kak
KOMITOHOBKA U3 JIBYX WJIM HECKOJILKMX CEPBEPOB, COOOMIAIONIMMCS 00pa3oM COeTUHEHHBIX OPYT C IPYroM), 00-
JIAYHBIM cepBep M KBAHTOBBIM KOMIIbIOTEp. bojiee BO3MOXKHO, yCTPONCTBO TPEThEM CTOPOHBI BBHITIOJHEHO C BO3-
MOJKHOCTBIO TIPHHUMATh WH(POPMAIIMI0O MOHUTOPHHTA, CBA3aHHYIO C JCKTPUUIECKUMH CHTHAJaMH, OOHAPYKEH-
HBIMH OT MO3Ta IOJIB30BaTels, IPHA STOM HH(POpPMAIHMI MOHHUTOPHUHTA CONEPXKUT IO MEHBIIEH Mepe OJHO H3:
anekTposHIedanorpammy (EEG), anekrpomnonesyto sunedanorpaduto (EFEG), 6mu3kyro nHPpakpacHyIO CIiek-
tpockormio (NIRS), marauTosntedanorpapuro (MEG), snexrpomuorpaduro (EMG), anexTpokapauorpaduto
(ECG), MOHUTOD YacTOTHI Cep/lla U/VITU IbIXaHHs, OTCICKUBAHHUE 3PCHUS W/WIH ()YHKIIHOHATHHYIO MAarHUTHYIO
pe3onaHcHyIo Busyanu3sanuio (fMRI). JfomonmHUTETBHO, YCTPOWCTBO TPETHEI CTOPOHBI BEITIOIHEHO C BO3MOXHO-
CTBIO YIIPABIIATH MPUCIOCOOICHUEM BHEIIHCH CTHMYIISAIUN 4depe3 ONOK yrhpamieHus. Bo3MoKHO, yCTpOHCTBO
B3aUMOJICHICTBHS C MO3TOM, TIpU paboTe, UCMOIB3YET YCTPOWCTBO TPEThEH CTOPOHEI, COOOMIAOIIUMCS 00pa3oM
COoeMHEHHOE ¢ OJIOKOM YIIPaBIICHUS, JUIS ITepeaun padbodyrx mapaMeTpoB B OJOK YIpPaBICHUs, KOTOPBIA CONEp-
JKHUT, HO HE OTPAaHMYMBACTCS, IO MCHBIICH Mepe OJHO U3: COCTOSHHE BKIFOUCHUS/BHIKIFOUCHUS, PEKUM CTHMY-
JSIIIAH, BPEMsI CTUMYJIILIAH, BO3PACT MOJIB30BATEIS, TIOJ ITOJIB30BATENs, II00YI0 3HAUNMYIO METUIIMHCKYIO FICTO-
PHIO ¥ MEIWIIMHCKOE COCTOSTHHE IOJIH30BATEINs, IOABEPITIETOCH CTUMYJISIIIMKA MO3Ta, WU JKEIaeMOe YMCTBEH-
HOE COCTOSTHHE II0JIb30BaTeNs. JONOTHUTENFHO, BOBMOXKHO, YCTPOUCTBO B3aUMOACHUCTBHS C MO3TOM, IIpH pabo-
Te, UCTIONB3YET YCTPOUCTBO TPEThEH CTOPOHBI JIJIS 3arPY3KH B MPHUCTIOCOOTIeHNE 00pabOTKH JaHHBIX Yepe3 OI0K
yIOpaBJIeHUS MPOTPaMMEBI, COAEpIKaIIel Mo MEHbIIeH Mepe OWH U3 aJTOPUTMOB aJalTHBHOTO OOYYEHHs, Mpe-
HA3HAYCHHBIN TSI ONTUMU3AIMH OOHAPY)KEHUS MO3TOBBIX CHTHAJIOB, YKa3aHHBIX MPOTPaMMOM, WIIN AJS ONTH-
MU3AIH CTUMYJIIIUH [T JOCTIKCHHUS [EJICBOH JICKTPUYCCKON aKTHBHOCTH, OMPECIICHHON IPOrpaMMOi.

BraronpusiTHO TO, 4TO OJIOK YIpPABICHHS U YCTPOWCTBA TPEThEH CTOPOHBI MPEIOCTABIISIOT JIyUIlIee B3au-
MOJICHCTBHE C MOJIb30BATENIEM MOCPEICTBOM YAOOHOTO s ToJib3oBarens WHTepdeiica. Bo3moxkHO, Oiok
VIpaBJICHUS MO3BOJISET YCTPOUCTBY TPEThEl CTOPOHBI BHITIOJIHATH 3aKA3HOW alTOPUTM aJalTUBHOTO OOyUYCHHS
BMECTO OJIOKa 00pabOTKU JaHHBIX, YTO MOXKET OBITh OJArONPHUSITHBIM TaM, TJE MOITHOCTH 00paboTKH, TpeOye-
Masi IS BBITIOJIHEHHSI aJiTOPUTMa aJallTHBHOTO OOYYCHHMS, MPEBBIMIACT MOIIHOCTH Ooka 0OpabOTKM TaHHBIX.
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Kpome Toro, MCIomp30BaHUE YCTPOHCTB TPETHEH CTOPOHEI MO3BOJSET MOJIE30BATEII0 BEIOUPATH MO JKEITAHUIO
paboure mapamMeTpsl YCTPOMCTBA ISl CO3JMaHMs 3aKa3HOTO MPOTOKOJA CTUMYJISIMKA Mo3ra. [IpermoyTuTenbHo,
YTOOBI YCTPOWCTBO B3aWMOJICHCTBHS C MO3TOM TakKXKe MPENOCTABILIIO OTKPBITYIO IUIaTGOpMy A YUYCHBIX H
Bpadeil nccienoBaTh PyHKIMOHANBHBIE aCTIIEKTHI YEI0BEUECKOTo MO3ra 0oree moapoOHO 1 B pealbHOM BPEMEHH
(Kak yIOMSIHYTO BBIIIE) C TIOMOIIBbIO HH(POPMAIMK MOHUTOPUHTA, TaKOHW Kak 3nekTpodHiiedanorpamma (EEG),
anekTpononieBas dHIehanorpadpus (EFEG), 6muskas undpakpacHas cnekrpockomnus (NIRS), maraurosnneda-
norpadus (MEG), anekrpomuorpadus (EMGQG), snexrpokapauorpadus (ECG), oTcrmexuBaHue 3peHUs W/WIH
(hyHKIIMOHANEHAS MarHUTHAs pe3oHaHcHas Buzyanmm3arus (fMRI).

B BapuaHTe BBINOIHEHUS YCTPOWCTBO MOMOIHUTEIBHO COJACPKHUT MPUCIIOCOOICHNE BHEIIHEH CTUMYJIISIHH
JUTSL TIPEIOCTABIICHUS 10 MCHBIIICH MEPE OJHOTO W3: BU3YAIBHOW CTUMYIISLIUH, Ay AUOCTUMYJISIIIA U/UITA CTHMY-
JSIAHA BUPTYaTbHON PEalbHOCTH JUIS MO3Ta TOJIB30BaTeIs, IIPU STOM MPUCIIOCOOJICHUE BHEIIHEH CTUMYIISIIH
coo0marImuMcs 00pa3oM COCIMHEHO ¢ OJOKOM yrpaBicHHs. Bo3MOKHO, PUCIIOCOOICHHE BHEIIIHEH CTHMYJIS-
UK COOOMIAaeTCs ¢ MpHUCITocO0IeHUEM 00pabOTKK TaHHBIX HETOCPEACTBEHHO MM Yepe3 OJIOK ympasiieHus. bo-
Jiee BO3MOXKHO, TI0 MEHBIIICH Mepe OIHO W3: BH3YyaJbHAas CTUMYJISIHS, ayTAOCTUMYIISIIUS W/WIH CTUMYJIISIIHS
BUPTYaJIbHON PEaJbHOCTH MO3Ta IIOJIB30BATENsl, IPEAOCTaBIsIeMble PUCTIOCOOIEHIEM BHEUTHEW CTUMYJISINY,
HAXOJIUTCS B CHHXPOHHM3AIIMH C MO3TOBBIMU CTUMYJIAMH, TIOJAHHBIMU K MO3TY TIOJIH30BaTEIIS.

B BapuanTe BBIONTHEHUS MapaMeTPHI IO MEHBIICH Mepe OJHOTO H3: BU3yaJbHOH CTHUMYJISINH, ayIHOCTH-
MYJLIIAA W/WIH CTUMYJISIUE BUPTYAIbHOW PEaJbHOCTH CTAHOBUTCA YACTHIO MPOTOKOJIA CTHMYIISAIIMH MO3Ta,
ONTUMHU3UPOBAHHON OJIOKOM YIIPaBIICHHUS.

Ha npoTsbkeHnr HACTOSIIEro M300peTeHus] TePMHUH "TIPHUCIIOCOOICHE BHEITHEH CTUMYJISIMH", UCTIOJNb-
3yeMBIH B HACTOSIIEM JOKYMEHTE, OTHOCHUTCS K Pa3beMHO COCIMHCHHOMY BHEUTHEMY YCTPOWCTBY, HCIIOJNB3Ye-
MOMY JJIsl ayTHO-BU3yalIbHON CTUMYJISALUU WIH CTUMYJISIIIMA BUPTYAILHOW PEAIbHOCTH MOCPEICTBOM IO MEHb-
e Mepe OJHOTO H3: YCTPOWCTBA BHUPTYAIBHOW PEaJbHOCTH, YCTPOMCTBA AUCIUICS, OYKOB, HAYIIHUKOB, BHYT-
PUYIITHBIX HAYITHUKOB, TUHAMUKA, TEPANICBTHYECKOT0 MacCcaxepa, SICKTPOJIOB, Pa3MEIICHHBIX B APYTHX MECTAX
Ha Tele, W/WiIM cMapT-o0beKkTHBa (Takoro, kak Google Lens (RTM)). Kpome Toro, npucrnocoGiieHre BHEIIHEH
CTUMYJIIIIAN BBIITOTHEHO C BO3MOXKHOCTBIO NMPHHHAMATH 3JIEKTPOIHEPTHIO OT OJHOTO WIIM HECKOJIBKUX OJOKOB
MUTAHUS.

B npumepe mpucnocobaeHre BHEITHEH CTUMYJIIIIAN TIPEIOCTABIAET ayIHOBU3YaNIbHYIO CTHMYJIILIUIO TS
paccnalieHus MoIB30BaTeNs M CHIDKCHHS YPOBHS CTpecca MpH padoTe B CHHXPOHU3AIIUN C MO3TOBBIMH CTHMY-
namu. IlpeamodTuTensHO, MPUCTIOCOOICHIE BHEIIHEH CTUMYIISIIIMK TPEAOCTABISET HU30JALIUIO OJIH30BATEIIO
YMEHBIICHHEM HE)KEJIaTeIBHOTO CBETa, MOMAJAIOIIero B Tia3a MOJh30BATEN, W IIyMa, MOMAJaloIiero B YIIH
moJbp30BatTets. Takas U30JSIHS TOMOTACT MOJIh30BATENIO JOMOTHUTEIBHO YMEHBIIIATh HEXKEIATSIBHYI0 MO3TO-
BYIO aKTUBHOCTH, YTO IPUBOJIUT K YIy4YIICHUIO 3()()EKTUBHOCTH MPOTOKOIOB CTUMYJIISIIUH MO3Ta.

B npumepHoii pabote, OJI0K yIpaBlIeHHs peaTH3YIOT B BHIE MUKPOKOHTPOJUICPA, CBA3aHHOTO C TeHEepaTo-
POM CTHMYJIOB W/WIIM TPHUCIIOCOOJICHHEM BHEUTHEW CTUMYISAuu. Kpome TOro, yCTpOHWCTBO TPEThEl CTOPOHEI
peaNM3yIOT B BHJIE TOPTATUBHOTO KOMITbIOTEpa (HampuMmep, MOpTaTUBHOTO KoMmbioTepa MacBook™) tak, 4To
MHUKPOKOHTPOJIIEP COOOIIAIOMIMMCS 00pa30oM COSAMHCH C MOPTATUBHBIM KOMITHIOTEPOM Yepe3 00TauHyIo IUIaT-
tdopmy. TlopTaTuBHBIN KOMIBIOTEp 0OpadaThIBacT pabovre MapaMeTphl, CBS3aHHBIC CO CTHMYIIAIUCH MO3Tra,
KOTOpBIE JOJDKHBI OBITH TPEAOCTABICHHI MOJIB30BATENIO, U BIIOCIEACTBUH, IIepeaaeT paboune mapaMeTpsl MUAK-
POKOHTPOJUIEPY, CBSI3aHHOMY C IMPHUCHOCOOIeHNEM BHEUTHEH CTUMYIAINU. KpoMme TOro, MopTaTUBHBEIA KOMIIBIO-
Tep mepenaeT pabodne mapaMeTpsl MEKPOKOHTPOJUIEPY B pealbHOM BpeMeHH. B TakoM mpumepe mpucmocobie-
HUE BHEITHEH CTUMYJISIIUN COACPKHUT CBETOUCITYCKAIOMNN A0 (Ha3bIBaeMbIi ""CBETOIMON" B HACTOSIIEM J0-
KyMEHTE) WIH, albTEPHATUBHO, y3€J CBETOIMOJOB, 2 MOIYJIb COOOMEHUs coaepkuT Mukpocxemy WiFi, Tak,
YTO CBETOAMOJ COCIOMHEH C MHUKPOKOHTPOJUIEPOM, & MUKPOKOHTPOJUIEP COOOIIAIOMINMCS 00pa3oM COSIUHEH C
MOPTATUBHBIM KOMITBIOTEPOM uepe3 oOnaunyro miatdgopmy. Kpome Toro, mopTaTUBHBINA KOMIBIOTED YIPABISICT
MO3TOBBIMU CTUMYJIAMH, TIEPEIAHHBIME MTOCPEICTBOM CBETOAMOJA, HAIIPUMED, PErYIUPOBAHUEM YaCTOTHI, IIIH-
PYHBI UMITYJIbCA ¥W/WMITH SIPKOCTH CBETA, UCITYCKAEMOTO CBETOAMONOM. KpoMe TOro, Tpymma 3JIeKTpoI0B COIep-
JKHUT TApy EKTPOJIOB, PACIOI0KEHHBIX HA BOJOCUCTOM YacTH TOJIOBHI IOJIb30BATENs, COOTBETCTBYIOIICH pac-
TIOJIO’KEHHUIO 3aThUIIOYHON O (Takol Kak, B pacnonoxenusx Ol u O2, B coorBercTBuu ¢ 10-20 cucremoit pac-
nonoxernuss EEG), a 3TaloHHBIN AJIEKTPOJ] U CMEIIAIOIINE 3JICKTPOIBI PACIOIO0KECHBI HA BUCKAaX IOJB30BATEIIS
(Takux kak, B pacronokeHusx T3 u T4, cooTBeTcTBEHHO). ['pymmma 31IeKTpO0B 3aMUChIBACT aKTUBHOCTD 3pPH-
TEJNBHOW KOPHI TOJIOBHOTO MO3Ta TOJIB30BATENs, TAK YTO aKTUBHOCTH OTPaXKa€T BOCIPHUSATHE ITOJIE30BATENS, CBSI-
3aHHYIO C BU3YaJbHBIMHU CTHMYJIAMH, TIEpeIaHHBIMU CBETOAMOIOM. [ pymima 31eKTpo10B coodmaronmMes oopa-
30M COEIMHEHA ¢ MPHUCIIOCOOICHIEM BBOJIa/BBIBO/IA, KOTOPOE MOXKET OBITh peanu3oBaHo mocpenctsoM OpenBCI
Cyton PCB. Ilpucnocobienue BBOJA/BBIBOIa UMEET MPOTPaAMMHUPYEMbIii aHAIOTOBO-IM(POBOI TpeodpazoBa-
TeJb YCWICHUS JJIS YCUIICHUS U TIPpeoOpa30BaHusl aHAIOTOBBIX CUTHAIOB, OOHAPYKCHHBIX HA Ka)JIOM U3 TPYIIIIbI
3JMIEKTPOJIOB, B IH(POBEIC AaHHBIE. KpoMe TOTO, MPUCIIOCOONICHIE BBOIA/BBIBOIa COOOINAOIIIMMCS 00pa3oM Co-
€JIMHEHO C YCTPOWCTBOM TPEThel CTOPOHBI, PCaTM30BAHHBIM B BUJIC MOPTATHBHOTO KOMITBIOTEPA, U OECIIPOBOJI-
HBIM 00pa30M IepenaeT MUPPOBBIC JaHHBIC YCTPOHUCTBY TPEThel cTOpOHEI. TakuM 00pa3oM, YCTPOHCTBO TPETh-
el CTOPOHBI PUHUMAET MH(GOPMAIMIO OT MO3ra 4Yepe3 MPHUCIOCOOJICHUE BBOJA/BHIBOJA U JICHCTBYET B BUJC
MPUCTIOCOOICHUST 0OpaOOTKHU TAHHBIX JJIS CO3JaHUsA M ONTHMHU3AINH MPOTOKOJIA CTUMYJISIIMHA MO3Ta, IepeIaH-
HOTO TIOCPEJCTBOM BBHIMICYTIOMSHYTBIX CBETOIHOIOB.
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B npyroit npumepHoii paboTe OJIOK yIpaBIeHUs PEalU3yIOT B BUIEC MUKPOKOHTPOIUIEPA, CBI3aHHOTO C Te-
HEPAaTOPOM CTUMYJIOB H/WJIHM MPUCIIOCOOJICHUEM BHEIIHEH cTUMYIsiiun. Kpome Toro, ycTpoHWCTBO TpeTheil cTo-
POHBI peau3yIoT B BUAe cMapThoHa. B TakoMm mpumMepe MpHKiIaIHOoe IporpaMMHoOe obecrieueHue (Win "mipuiio-
JkeHue") yCTaHaBIMBAIOT HA cMapTQoOHE, Tak 4To cMapT(OH (WIH MOJIb30BaTENh, CBI3aHHBIN CO cMapTHOHOM)
nepeaaeT U MPUHUMAaET padovyre mapaMeTpsl, CBA3aHHBIE CO CTUMYJIIIHEH MO3ra, KOTOPBIE TOJDKHBEI OBITh Ipe-
JTIOCTABJICHBI TTOJIH30BATEII0, IPUCIIOCOOJICHUIO TOJIOBHOTO yOOpa W/WIIM MPUCTIOCOOICHUIO BHEITHEH CTHMYIISI-
IIUH Yepe3 MpIIokeHne. B ogHOM npruMmepe Takue pabodne mapaMeTpbl COOTBETCTBYIOT OJHOMY WIJIM HECKOJb-
KAM pab09YrM peKUMaM YCTPOHCTBA B3aMMOJEHCTBHA ¢ MO3roM. B npyrom nmpumepe, cMapTdoH (MIn IoJap30Ba-
TeNb, CBS3aHHBIN CO cMapT()OHOM) MOXKET M3MEPATh [0 MEHBIICH Mepe OIHO H3: TOK, MEepPEeNaHHBIN TpyIIe
9JIEKTPOJOB JJIs MPEIOCTABICHUS CTUMYJISIMS MO3Ta, HANPSHKCHUE TOKA, MEPEJaHHOTO JUI MPEIOCTABICHHUS
CTUMYJIAIIUN MO3ra (Takoe Kak, HampspkeHue, TpedyeMoe sl TIepeiavyr MOCTOSTHHOTO TOKa TPYIINE JICKTPOIOB,
CBSI3aHHOU C 3JCKTPOIHBIM MPHUCIIOCOOICHUEM) U UMICIAHC Ha TPYIIE ICKTPOIOB IEKTPOTHOTO MPHUCIIOCO0-
neHus (Tak, 9TOOBI OMPENENIATh, YTO TPYIA 3JICKTPOJOB HAICIKAIIUM 00pa30M pacIONIoKeHa Ha BOJOCHCTON
YacTH TOJIOBBI MOJIb30BaTENs). B eme ogHOM mpuMepe TpyIna 3JICKTPOIOB MOXKET PacIloyiaraThCsl HaJ COCIe-
BUAHBIM OTPOCTKOM BHCOYHOH KOCTH ITOJIE30BATENS U HAICIMBAHUS Ha YEpEIHbIC HEPBHI U Ooyiee TITyOoKue
obiacti Mo3ra monbs3oBareis. Hampumep, s co3maHus BXOAa JUISI IPUCTIOCOOICHUST BBO/A/BBIBOAA, TPYIILY
3JIEKTPOOB (BBIITOIHEHHYIO C BOZMOKHOCTBIO 3aIIMICHIBATh MO3TOBYIO aKTHBHOCTH MOJIB30BATEI), PACIONIATA0T
HaJ JOOHBIMH YacTAMHU Mo3ra. KpoMe Toro, rpymiry 3JeKTpOIOB COSIUHSIIOT ¢ MPUCIOCO0ICHNEM BBOIa/BEIBOIA
C YCHJIUTENeM U IH(po-aHATIOTOBEIM IpeoOpa3oBaTeneM, KOTOPHIH MOXKET OBITh pealn30BaH IMOCPEACTBOM H3-
menenus: OpenBCI Cyton PCB, uto6sr m3menennsiii OpenBCI Cyton PCB mor 0bITh cooOIIaromumumcest 00pazom
coenuHeH depe3 MHTepHeT ¢ mpucnocobieHneM 0o0pabOTKM AaHHBIX Yepe3 O0JauHylo IardopMmy, a TakKe
MPWIOKEHUE, YCTAHOBICHHOE B YCTPONCTBE TPEThEH CTOPOHBI.

B BapmaHTe BBHINONHEHUS 0 MEHBIICH Mepe OJTUH M3 TEHEPATOPOB CTUMYJIOB H JIPyTas 4acTh KOHpUTYpa-
[IUM aNIapaTHOTO CPEACTBA COACPKUT MPEIOXPAHUTEIBHOEC MPUCHIOCOOICHUE, TIPU 3TOM MPEIOXPAHUTEIHLHOES
MPUCTIOCOOICHUE 3alpelacT mepeaadyy MO3TOBEIX CTHMYJIOB AJIEKTPOIHOMY HPHUCIIOCOOIICHHUIO, B CITy4Yac AJIeK-
TPUYECKOH HEHCTIPABHOCTH YCTPOMCTBA WIIM 3aIIpoca OT IOJIB30BATENs MPEKPATHTh CTUMYJIIIHIO0 Mo3ra. Kpome
TOTO, TIPEIOXPAHUTEIFHOE IPUCIIOCOONICHIE CONEPKHUT IO MEHBIIEH Mepe OJHO W3: 3alllUTHOE pelne, MaTduK
CBEPXTOKA, NAaTYUK MEepeHANpPsDKEHUS, JaTINK YaCTOTHI, TaTYNK YPE3MEPHON MBIIICYHOH/ABUTaTEILHON aKTHB-
HOCTH (maTduk "nmuckomdopTa') U aBapUHBIN MEPEKITIoUaTeNh IKCTPEHHOTO OTKIIOUeHHsA. Kpome Toro, mpemo-
XpaHHUTEIbHOE TPUCIIOCOOICHNE COOOMIAIONIMMCS 00pa3oM COEAMHEHO C OJIOKOM YIpPAaBIICHHUS depe3 MPHUCIIO-
coOenne 00pabOTKM TaHHBIX, KOTOPOE, B CBOIO OYEPEb, TAKKE COSIUHEHO C YCTPOICTBOM TPEThel CTOPOHBI C
YIOOHBIM JUTS TOJIB30BATEIsl MHTEP(EHCOM s TpEphIBaHUS CTUMYJIIIHK/3amucu. Kpome Toro, mpenoxpaHu-
TEJNBHOE TPUCIIOCOOIICHHE, IPH Pad0Te, IPUHUMACT JaHHBIC, CBSI3aHHBIC C 110 MCHBIIICH Mepe OIHUM U3: TOKOM
U HANPSHKCHUEM Ha TPYIIIE 3JICKTPOJIOB, OT MO MEHBIIICH Mepe OHOTO U3: JaTYhKa CBEPXTOKA M JAaTUHMKA Iepe-
HanpspkeHus. KpoMme Toro, B OHOW M3 peanu3alil MpeToXpaHuTeIbHOTO MPUCTIOCOONICHUS, IPH paboTe, OHO
OTpeNeNsIeT COOBITHE JCKTPUICCKON HEHCIIPABHOCTH CPABHCHHEM JaHHBIX, CBSI3aHHBIX C MO MCHBIICH Mepe
OJTHUM H3: TOKOM U HAIPsDKCHHEM Ha TPYIIE AJICKTPOAOB C 33JaHHBIMU ITAJOHHBIMU JaHHBIMH, COACPIKAIIIIMHU
STaJIOHHBIEC JAHHBIE, CBA3aHHBIC C IT0 MEHBIIEH MEpe OJHUM H3: TOKOM W HAIPSHKEHHEM Ha TPYIIE 3JIEKTPOIOB.
Kpome Toro, BO3MOXHO, IPEeJOXPAaHUTEIHHOE MPHUCIIOCOOTICHNE TAKKE PEaTn30BaHO B MPUCIIOCOOICHIH 00pa-
OOTKHM NaHHBIX, AIIEKTPOAHOM IPHUCIIOCOOTICHNH, OTHOM HJIM HECKOJNBKUX OJIOKaX MUTAHUS M MPHCIIOCOOICHUN
BHEIITHEH CTUMYIISAINN.

Ha npoTshkeHHHn HACTOAIIETO M300pPETeHHUs TEPMHUH "IJIEKTpUUecKas HEUCIPABHOCTH'", UCTIONB3YyEMbI B
HACTOSIIEM TOKYMEHTE, OTHOCUTCS K HEXKEIATSITFHOMY KOJHYCCTBY JICKTPUUCCKOTO TOKA /WM ANEKTPHYCCKO-
TO HANPSDKCHUS, BO3HUKAIOIIETO B YCTPOUCTBE B3aUMOICHCTBUS C MO3TOM, MIPH STOM TaKOE HEXelaTeIbHOe KO-
JIMYECTBO AIICKTPUICCKOTO TOKA /WM IEKTPHUYSCKOTO HATIPSHKCHUS MOKET BPEAHUTH MOJIB30BATEIIO W/HITH YCT-
poiictBy. Kpome Toro, B cilydae 3JICKTPUYCCKON HEUCIPABHOCTH, MPEIOXPAHHUTEIBHOE MPHUCIOCOOICHUE BBI-
MOJTHEHO C BO3MOYKHOCTBIO MPEPBIBATH MOJAYy JICKTPOIHEPTHH K YCTPOHCTBY OT OJHOTO WTH HECKOJNBKHX OII0-
KOB ITHTaHUS Yepe3 3aIUTHOE perie.

BraronpusTHO TO, YTO MPEIOXpPaHUTENHFHOE MPUCTIOCOOJICHHE MPEIOCTABISET YIYYIICHHYIO 3aIIUTy OT
JF000T0 MOBPEXICHHUA TOJIH30BATENS B PEabHOM BPEMEHH, YTO MPUBOIUT K OE3PHCKOBOMY HCIIOJBE30BAHHIO
YCTpOMCTBa B3aUMOJECUCTBUS ¢ MO3TOM 0€3 KaKoH-THOO dKCIepTHOH moMomn. Kpome Toro, yCTpoicTBO B3au-
MOJICHCTBUS C MO3I'OM TpE/IHa3HAYEHO B CBOEH BHEIIHEH M BHYTpPEHHEH KOMIIOHEHTHON YacTH, a TAK)K€ B CBOEM
MeToJie paboThI, BO 30eKaHHe JTF000T0 BOZHUKHOBEHHS BpeIa IS MOJIb30BaTEIIs.

Hacrosmee n3o0pereHne Takke OTHOCHTCS K cIToco0y, KaK OIMMCAHO BHIMIE. Pa3mmyHble BapHaHTHI BHIION-
HCHHS U BAPUAHTBHI, PACKPBITHIC BHIIIC, IPUMCHSIOTCS C YUETOM U3MEHEHUI K CIIOc00y.

Bo3M0oxHO, cTOCO0 COMEPKUT HCITOIB30BAHUE MPHUCIIOCOONICHHS 00paOOTKU JAaHHBIX JUIsl OOHOBIICHHUS 3a-
JAHHOTO HA0Opa 3TATOHHBIX JaHHBIX UTCPATHBHO B PEaTbHOM BPEMCHU M XpaHCHUS OOHOBJIICHHOT'O 33JaHHOTO
Ha0Opa ATAJOHHBIX JaHHBIX B MOJyJe MaMsATH. "PeanbHoe BpeMs" TODKHO MOHMMATHCS TaK, KaK OIMKMCAaHO B Ha-
CTOsIIEM U300PETCHHH, a He TOJDKHO OBITh IIPOCTO BPEMEHHO HETPEPHIBHEBIM.

Bo3MoxHO, cOcO0 COJCPKUT HCIOTB30BAHUE MPHUCITOCOOICHUS 00paOOTKH JaHHBIX JUIS aHAJIHM3a MPUHSI-
TBHIX JJIEKTPHYECKUX CHTHAJIOB B PEaJbHOM BPEMEHH, YTOOBI SJICKTPHUECKUE CUTHAIBI OOHAPYKHUBAJIICH Ha BO-
JIOCHCTOH YacTH TOJIOBHI ITOJIb30BATENS COTIIACOBAHHO C MO3TOBBIMU CTUMYJIAMH, ITIOJaHHBIMH K ITOJIE30BATEIIIO.
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Bo3MoxHO, cIOCOO CONEPXKUT UCTIONB30BAHHUE MPUCIIOCOOIEHHS 00paOOTKH JAHHBIX Uil aHalu3a dJIeK-
TPUYECKUX CUTHAJIOB, IPUHSTHIX OT MPUCIIOCOOIEHHsT 00pabOTKM CUrHAaja, BPEMEHHO YEPEeIyIOIUXCsl C MO3Io-
BBIMH CTHMYJIaMH, IOJAHHBIMH K TIOJIH30BATEITIO.

Bo3MosxHO, crioco0 COOepKHUT MCTIONB30BaHUE TPYIIIBI AJIEKTPOAOB HICKTPOIHOTO TPHCIIOCOOICHHS IS
MOJJaYM MO3TOBBIX CTHMYJIOB K BOJIOCHCTOH YacTH T'OJOBBI MOJB30BATENS M K APYTMM YacTSIM IIOJB30BaTeNs,
MPOCTPAHCTBEHHO YAAJICHHBIM OT BOJIOCHCTOW YaCTH T'OJOBBI ITOJB30BATEIS.

Bo3MosxHO, crioco0 COOep KUT MCIIONB30BaHUE 110 MEHBIIEH Mepe OAHOTO aJrOpUTMa aJanTUBHOTO 00yde-
HUS WIA JPYTOTO BEYHCIUTEIHHOTO AITOPHTMA, PEATH30BaHHOTO C MPHCIOCOOIeHHEM 00pabOTKH JaHHBIX B
BUJIC 110 MEHbBIIEH Mepe OJHOTO M3 BBHIMOJHIEMBIX MPOTPaMMHBIX obecredeHHi M nHU(pPOBOTO aImapaTHOTO
cpeactsa (Hanpumep, FPGA, ASIC, 3aka3Hast KOHCTPYKLHUSI MUKPOCXEMBI).

Bo03MO0kHO, anropuT™M aganTHBHOTO 00YYEHUs CONEPIKUT, HO HE OTPaHMYMBATHCS, 110 MEHBIIEH Mepe OJIUH
U3 aJTOPUTMOB MAIIMHHOTO 00y4YeHUsI, KOTOPBIi, B CBOIO OUEpPE/b, COIEPIKUT, HO HE OTPAaHNYNBACTCS: aITOPUTM
K ONMvkaiImx cocelel, perpecCHOHHBIN aHann3, aHcaMOJIb JPEBOBUIHBIX alTOPUTMOB, OTCIEKHBAHHE TOUYKH
MaKCHMaJIbHOH MOIITHOCTH, CKPBITYI0 MOzelb MakapoBa, MCKyCCTBEHHYIO HEHPOHHYIO CEThb, PEKYPPEHTHYIO
HEHPOHHYIO CETh, AITOPUTM IOJTOW KPAaTKOCPOYHON MaMSTH, TeHEPATUBHO-COCTI3ATCIbHBIC WIIN aIalTHBHBIE
cocTs3aTeNbHBIE HEUPOHHBIE CETH, CBEPTOUHYIO HEHPOHHYIO CETh MU IITyOOKYIO CBEPTOYHYIO HEHPOHHYIO CETh,
ANTOPUTM OOYYEHHUS C TMOIKPEIUICHHEM, aJITOPUTM CIYyIaiHOTO Jieca, aIalTUBHBIN alTOPUTM OTKHTa, MAITHHBI
OTIOPHBIX BEKTOPOB, PEKOMEHIATEIHHYIO CHCTEMY, TCHETHIECKAN anropuT™, anroputM Q oOydeHus u riryOboxo-
ro Q oOy4eHHs, IpU ATOM TI0 MEHBIIIEH Mepe OAWH AITOPUTM aJANTHBHOTO OOYYECHHUS WA APYTOW MOIXOISAIITINA
BBIYUCITUTEIHHBIN aJTOPUTM PEaH3yIOT B CHCTEME 3aMKHYTOH TTETIIH.

Bo3MoxHO, cIoco0 conep XUT MpOTrpaMMHUPOBaHKE TPHCIIOcoOeHusT 00pabOTKH JaHHBIX ISl UCIIOJIB30-
BaHUs, HO HC OTPAaHUYMBACTCS, 10 MEHBIICH Mepe OJHUM aJITOPUTMOM aJAalTHBHOTO OOYYCHUS UIS UTCPATHB-
HOM HAaCTPOMKH MPOTOKOJIA CTUMYJISALIMK MO3Tra, YTOOBI 3JIEKTPUYECKasi aKTUBHOCTh MO3Ta I0JIb30BaTelis Oblia
HacTpoeHa Ha MPUOJIM3UTENLHYIO LENEBYIO HJIEKTPHUYECKYIO aKTHBHOCTh MO3Ta, T10 JKEJIAHHIO.

Bo3moxHO, c1ocod conepskuT 60K yrpaBiIeHus Ui IpHeMa BXo/ia OT 10 MEHBIIIEH Mepe 0JTHOTO MOJIb30-
BaTeJs WM YCTPOWCTBA TPEThEH CTOPOHBI, IPU 3TOM OJIOK YIPAaBJICHHS COOOIMIAIOMIMMCSA 00pa3oM COeIUHEH C
MIPHUCIIOCO0JICHIEM 00paOOTKH JAHHBIX M COJEPIKUT MOJYJIb COOOIICHUsS JUIs 00pa30BaHUs COOOIICHUS MEXIY
YCTPOMCTBOM M YCTPONCTBOM TPEThEH CTOPOHBI.

Bo3MosxHO, crtoco0 coIepKUT UCIOIb30BaHUE TIPUCIIOCOOICHISI BHEITHEH CTUMYJIIAN IJISl IPEIOCTaBIIe-
HUS TI0 MEHBIIIEH Mepe OJHOTO M3: BU3YaJNbHON CTUMYIALNH, ayAHOCTUMYJISIINH W/ WIN CTUMYJIIIIANA BUPTYalb-
HOW pearbHOCTH JJIS MO3Ta II0JIB30BaTeNsl, TP 3TOM IIPUCIIOCOOICHIE BHEITHEH CTUMYIISIINH COOOIIAIONTIMCS
00pa3oM COeTMHEHO C OJIOKOM YITPaBJICHHS.

B oxHoM mpumMepe mpucriocoOneHre BHEIIHEH CTUMYISILIUHM WCIOJIB3YIOT U1l TIPEOCTAaBICHUS BU3Yallb-
HOHM CTHUMYJISIIIMY B KAUECTBE BPEMEHHOT'O OTKJIMKA Ha TJla3a MOoJIb30BaTelsl.

Bo3MokHO, c1IOCOO COEPKUT MCIONB30BaHNE TPEIOXPAHUTEIHHOTO TPUCIIOCOOIICHUS IS 3arpeTa 1o/a-
YM MO3TOBBIX CTUMYJIOB TPYIIIE 3JIEKTPOAOB, B CIydae HEHCIPABHOCTH YCTPOMCTBA, MPH ATOM IPEIOXpPaHHU-
TEJILHOE MIPUCTIOCOOIEHNE COOOIIAIONTIMCS 00pa30M COSAMHEHO C MPHUCIIOCOOJICHNEM BBOIa/BBIBO/IA.

B BapuanTe BBIIONHEHHS HACTOAIIEe M300pETEHHE MPEIOCTABISET KOMITBIOTEPHBIA IPOTPaMMHBIN IPoO-
IYKT, COZlep KaIliii MaIIMHOYNTAEeMBIi HOCUTENbh HH()OPMAIIHH, ITpeIHA3HAYCHHBIN IS TOJITOBPEMEHHOTO Xpa-
HeHHUA WHGOPMAINH, UMEIOIINI MAaITHHOYUTACMbIe MHCTPYKLUH, XPAHAIINECS B HEM, IPUYEM MaIlIMHOYUTAC-
MBI€ WHCTPYKIUHU BBIOJTHIIOTCS KOMIBIOTEPH3UPOBAHHBIM YCTPOHWCTBOM, COZepKammuM oOpabaThIBaromee ar-
MapaTHOE CPEACTBO LTSI BRITIOJIHEHHUS CII0C00a MCIIOIB30BAHUS YCTPOMCTBA B3aMMOACHCTBHS C MO3TOM, KOTOPOE
MPeIOCTABIISIET, IPH Pab0OTE, MOHUTOPUHT MO3TOBOI aKTHBHOCTH U CTUMYJISILIMIO MO3T'a IOJIb30BATEs.

IHonpo6Hoe onncanne yeprexei

Ccpurtasicy Ha ¢ur. 1, mokazaHa 6yiok-cxema ycrpoiictsa 100 B3auMoeCTBHS ¢ MO3IOM I MOHUTOPHHTA
MO3TOBOW aKTHBHOCTH M CTUMYJISIIIMK MO3Ta M0JIb30BATENs, B COOTBETCTBUH C BAPHAHTOM BBIITOJIHEHUS HACTOS-
niero m3o0perenus. Kak mokaszano, yctpoiictBo 100 B3aMMOICHCTBHUS ¢ MO3TOM JJIsi MOHHTOPHHTa MO3TOBOM
AKTHBHOCTH M CTHMYJIIIIMM MO3Ta II0JIb30BaTENs CONEPKUT npuctiocodsenne 120 roioBHOro ydopa, MpuCIHo-
cobnenne 140 oOpaboOTKM HMaHHBIX, mpucriocoOnenre 130 BBOMA/BRIBOAA M OJWH WJIM HECKOJIBKO OJokoB 150
nmutanus. Kpome Toro, mpucrnocobnenne 120 To0BHOTO yOopa COMEPKUT JIEKTpoaHOe mpuctocobnerue 110,
cozeprkallee Tpymry d1ekTpoaoB 112-118, mpu 3TOM rpyIma 3JIeKTpoI0B pacTooKeHa TaKUM 00pa3oM, 9YTOOBI
OCYILECTBIIAITH KOHTAKT C BOJIOCHCTOM YacCTHIO TOJIOBHI MOJB30BATENS ISl OOHAPYKEHHUS MO3TOBOI aKTHBHOCTH.
Kpowme Toro, anekrpomnoe npucrnocodnenue 110 coobmraromumcst 00pa3oM coeAMHEHO ¢ npucrnocodmenuem 130
BBOJIa/BBIBOJIA, TIPH ATOM TiprctiocoOmenre 130 BBoma/BbIBOA, TPH pabOTe, MPUHUMAET OOHAPYKEHHbIE CUTHA-
JBl U IIepeaeT MO3TOBBIE CTUMYIBI 110 MEHBIIEH Mepe OJHOMY M3 rpymmsl 31ekTpoaos 112-118. Kpowme Toro,
npucrocobnenre 130 BBOIa/BBIBOJA COAEP)KUT BO3MOXKHOE MPUCIIOCOONICHHE IIPEIBApUTENBEHON 00paObOTKH
BXOJIHOTO CHI'Haia (He MOKa3aHO), KOTOPOE MOXKET COJep)KaTh BO3MOXHBIH yCHJINTENb (HE IOKa3aH); QUIbTp
apredakToB (He TOKa3aH); BXOAHOH npeoOpa3oBaTelb (He MOKa3aH); BEIXOJHOM mpeoOpa3oBares (He IMOoKa3aH)
U TeHepaTop CTUMYJIOB (He mokasaH). Kpome toro, mpucnoco6nerne 130 BBoa/BBIBOAA COOOIIAIOIIMMCS 00pa-
30M coeluHeHo ¢ npucrocobsenneM 140 oopadorkn maHHbIX. KpoMe Toro, mpucnocobnenue 140 o6pabotku
JTAHHBIX COACPKUT MOy 142 mamatu u 610k 144 06paboTku. OUH WM HECKOJIBKO 0J10Kk0B 150 mutaHus, mpu
paboTe, MpeaoCTaBIsIeT IACKTPOIHEPTHIO Tprcriocodnennto 130 BBoga/BeIBoa M miprciocodennio 140 obpa-
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OOTKH TaHHBIX.

Ccputasicy Ha ¢ur. 2A, nokasaHa IpuMepHas peanuzanust ycrpoictsa 200 B3auMoIecTBIS ¢ MO3roM (Ta-
KOT0, Kak ycTpoiictBo 100 B3anMoaeicTBUs ¢ MO3ToM ¢ GuT. 1), pacmonokeHHOTO Ha TOJIOBe Toiib3oBatest 201,
B COOTBETCTBHM C BAapHAHTOM BBITIOJHEHHWS HACTOSIIEro n3o0pereHus. KoHKpeTHO, mpuMepHas peanu3anus
MpeCcTaBIsieT co0ol BHI cOOKy moisib3oBarens 201, Hocsmero yctpoidcTBo 200 B3aUMOJIEHCTBUS C MO3TOM.
VYerpotictBo 200 B3aUMOIEHCTBHUS ¢ MO3TOM COIEPKUT mprcrocodnenue 220 rooBHOTO yoopa (Takoe Kak IpH-
criocobsienne 120 ronoBHOTO yoopa ¢ ¢ur. 1) u cbopounsrit 6ok 270, B KoTopoM mnpucrnocodmeHne 220 roos-
HOTO yOOpa pealn30BaHO MOCPEICTBOM CIIOPTUBHOMN KETKU B 3TOM IpuMepe. bosee Toro, mpucnocotienne 220
TOJIOBHOTO YOOpa COIEPXHT AIIEKTPOAHOE Mprcrocobienue 210 (Takoe Kak JIeKTpogHOe npucnocodiaenue 110
¢ ¢wur. 1), mpu 3TOM dIEKTpOAHOE MpHrcrocodaenue 210 comepkut rpymmy 3mekTpogoB 212-218 (takyro kak
rpymnmna anekrponos 112-118 ¢ ¢ur. 1). Kpome Toro, rpynmna siekrponoB 212-218 coeanHeHna co cOOpOYHBIM
6mokoM 270 OCpeACTBOM TPYIIBI COSAUHUTEIBHBIX MPOBOIOB 272-278, cooTBeTCTBeHHO. KOHKPETHO, OJTMH 13
aeKTpoaoB 218 rpymmnsl 3iekTponoB 212-218 npeacraBiseT co00il STaTOHHBIA 3JCKTPOJI, COCTUHCHHBINA C He-
BOJIOCUCTBIM yYaCTKOM TOJIOBHI MoJib3oBatens 201.

Ccputasch Ha ¢ur. 2B, mokazana Ta e nMpuMepHas peanusanus ycrpoiictsa 200 B3aUMOJIEHCTBHS ¢ MO3-
TOM, Pa3MELICHHOTO Ha TOJIOBE IMoyib3oBaTels 201, B COOTBETCTBUM C BapHAHTOM BBITIOJIHEHHSI HACTOSIIETO U30-
Operenusi. KoHKpeTHO, MpuMepHas peaiu3aiius IpeacTaBisieT co0oi BU c3aau noab3oBatens 201, Hocsmero
ycTpoiictBo 200 B3aMMOCHCTBHS ¢ MO3TOM, colepikaliee mpucrocobienue 220 roloBHOTO yoopa u cOOPOUHBIN
6stox 270. JlomomHUTENBHO, cOOpouHbIid 610K 270 comepxut mpucrnocobdnenne 230 BBoaa/BpIBOAA (Takoe Kak
npucriocobienre 130 BBoga/BeiBoga ¢ ¢ur. 1), mpucrnocodnerne 240 006pabOTKH JaHHBIX (TaKOe KakK MPHUCIIO-
cobnenue 140 00OpaboTKK MaHHEIX ¢ (ur. 1) ¥ OJWH WM HECKOJNBEKO 0JI0KOB 250 muTaHus (TaKUX KaK OJHH WIIH
HecKosbKo 0s10koB 150 muranus ¢ ¢ur. 1). Kpome Toro, npucnocotnenne 240 06pabOTKH JaHHBIX COIEPIKUT
MoyIb 242 naMsTH (Takoi kak Moxyib 142 mamstu ¢ ¢ur. 1) u 610k 244 ob6paboTtku (Takol kak 670k 144 00-
pabotku ¢ ¢ur. 1).

Ccputasich Ha ¢ur. 3, IPOMIUTIOCTPHPOBAHO YCTPOHCTBO B3aUMO/ICHCTBUS ¢ MO3TOM (Takoe Kak yCTPOHCTBO
100 B3aumonericTBusl ¢ Mo3roM ¢ ¢ur. 1), paboratomiee B Bune cucrembl 300 3amkuyTol netnu. Cucrema 300
3aMKHYTOH HETIH, IPH paboTe, pean3yeT 0 MEHbIIEH Mepe OJIMH aJTOPUTM aJalTHBHOTO OOYUYECHHUS WX JPY-
TOW BBIYUCIUTEIHHBIN AJITOPUTM, B COOTBETCTBHH C BAPHAHTOM BBITIOJHEHUS HacTosmero n3oodperenus. Cucre-
Ma 300 3aMKHYTOU METJIM COAEPIKHUT IIEKTpoaHOe Tpucrocodnenne 310 (Takoe Kak 3JIEKTPOIHOE MPUCTIOC00-
nerue 110 ¢ ¢ur. 1), npucnocobienne 330 BBoma/BbIBOA (Takoe Kak mpucnocobsenue 130 BBoma/BbIBOMA C
¢ur. 1), mpucniocodnenue 340 06paboTku TaHHBIX (Takoe Kak mpucrnocobierne 140 oOpaboTku JaHHBIX ¢ (ur.
1) ¥ oaMH WK HeCKOJIBEKO 0710K0B 350 muTaHus (TaKUX KaK OJUH WM HECKOJbKO 0JIokoB 150 muTanus ¢ dur. 1).
Kpome Toro, mpucnocotnenrne 330 BBoAa/BeIBOJA CONEPXKUT Ipenpoueccop 332, BXOAHOH mpeoOpa3zoBaTeb
334, reneparop 336 CTUMYIJIOB M BBIXOJHOH mpeoOpasoBarenb 338. IIpucmocobdnerne 340 06paboTKH TaHHBIX
cozepxut 010K 344 o6paboTku (Takoil kak Omox 144 o6pabotku ¢ ¢ur. 1) u Mmoxyns 342 mamsiTH (Takod Kak
Moayns 142 namsitu ¢ ¢ur. 1), npu oToMm 010K 344 00padoTky 1 MOy b 342 maMATH COOOLIAIOIIMMCS 00pa3oM
COCJIMHEHBI. DNeKTpoaHoe npucnocodnerue 310, npenpoueccop 332, BxoaHO# npeobpaszoBarens 334, reHepa-
Top 336 cTUMyINOB, BEIXOAHOW mpeoOpa3oBatens 338 u mpucnocobmenue 340 oOpabOTKH JaHHBIX COOOIIAf0-
mmMcst 00pa3oM COeTUHEHBI MIOKa3aHHBIM 00pa3oM. DJIEKTPHUECKIE CUTHAIBI, CO3/IaHHBIC B MO3T€ IOJIb30BaTE-
151, 0OHAPYKUBAIOT AJIEKTPOAHBIM IprcTiocobnenuem 310, a 3aTtem nepenaiot B 610k 344 06pabOTKH MOCPECT-
BOM Tipernponeccopa 332 u BxogHoro npeodpazosarens 334. biok 344 06paboTku MPUMEHSIET 10 MEHBIIEH Mepe
OIIMH ANTOPHTM aJalTHBHOTO OOYYCHHS WM JPYTOil BBIYHUCIUTEIBHBIN alrOpUTM IJs CO3MaHUS W Iepenadn
MPOTOKOJIA CTUMYJISILIAN MO3Ta BBIXOJHOMY TpeoOpaszoBarento 338. JloNOoNHUTENBHO, BEIXOJHOH peodpa3oBa-
Tenb 338 oOpabaTeiBaeT U nepenaeT 0OpabOTaHHBINH MPOTOKOJ CTUMYJISILIMM MO3Ta reHeparopy 336 CTHUMYJIOB,
IpHu 3TOM reHeparop 336 CTHMYJIOB CO37aeT MO3TOBBIE CTUMYJIBI U MEpeNacT CO3JaHHBIE MO3TOBBIC CTUMYIIBI
9NEKTPOJHOMY HpucriocoOneHuto 310 aIs cTUMYISIMS MO3Ta MOJIb30BaTelisl. JJOMOITHUTENHHO, OANH WM He-
CKOJIbKO 050koB 350 muraHus, Ipu padoTe, MOJAET IEKTPOIHEPTHIO TpHcnocodnennio 330 BBoja/BBIBOA H
npucnoco6nennto 340 o6pabOTKH JaHHBIX.

Ccputasgch Ha ¢ur. 4, mokazaHa OJ0K-cxeMa MpUMEPHOH peanu3anuu ycrporictBa 400 B3auMOIEHCTBUS C
MO3TroM (Takoro Kak ycrpoiictBo 100 B3amMozeicTBus ¢ Mo3roM ¢ ¢ur. 1), comeprkamiero npucrnocodnenne 440
00paboTKkn JaHHBIX (Takoe Kak npucrnocodbnmenue 140 obpabotku gaHHbIX ¢ ¢ur. 1), mpucnocodbmenue 420 ro-
noBHOTO ybopa (Takoe kak mpucrnocobnerue 120 romoBHoro ybopa ¢ ¢wur. 1), mpucnocobmenne 430 BBO-
na/BeIBona (Takoe kKak mpucrocobnenue 130 BBoma/BeiBoaa ¢ ¢wur. 1), mpucnocodbnenue 440 o0pabOTKH TaHHBIX
(Taxoe xak mpucrnocobnenne 140 00paboTkK MaHHBIX ¢ (ur. 1), OAWH MWW HECKOIbKO 010K0B 450 muTanwus (Ta-
KAX KaK OJMH WJIH HECKOJbKO OnokoB 150 muranms ¢ ¢wur. 1), 61ok 460 ymnpasnenus u npucnocobienue 480
BHELTHEH CTUMYJISINH, B COOTBETCTBUH C BApUAHTOM BBINIOJIHEHHS HACTOSIIETO H300peTeHus. J{omoHuTeNBHO,
npucnocobnenne 440 o6paboTkn maHHEIX ycTpoicTtBa 400 B3aMMOIEHCTBHS C MO3rOM cooOmiatomumes oopa-
30M coeanHeHo ¢ O610koM 460 ympasienus. biok 460 ynpaBieHUs] JOMOIHUTENEHO CONEPKHUT MOIYNb 462 co-
obmenusi. Kpome Toro, 6mok 460 ympapieHHs cOOOIIAIONIMMCS 00pa3oM coeluHEeH ¢ mpucrnocobneHuem 480
BHEUTHEH CTUMYJIIIUY, COAEPKALIUNM B 3TOM IpHMepe npucnocodieHue 482 ayTMoCTUMYISIUHA ¥ TIPUCTIOCO0-
nerue 484 cTUMYIISIIIMY BUPTYaJbHOU peasIbHOCTH. JIOTIOTHUTEIHHO, OIMH WM HECKOJBKO OJIOKOB 450 mutaHus
ycTpoiictBa 400 B3anMOACHCTBUS ¢ MO3TOM, TPH paboTe, MOJAeT SIEKTPOIHEPTHUIO NpucTiocobmeHuio 440 obpa-
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00TKM HaHHBIX (TakoMy Kak npucriocoOnenune 140 o6paboTku naHHBIX ¢ ¢GUr. 1), 1 MOXKET TakkKe, BO3MOXKHO,
MOJIABATh AIICKTPOIHEPTHUIO 010Ky 460 yrpaBieHus U nprcnocooneHnro 480 BHEIIHEH CTUMYIISIIHH.

Ccputasich Ha ur. 5, mokazaHa mpuMepHas peanusanus ycTpoiictBa S00 B3auMoIeHCTBUS ¢ MO3TOM (TaKo-
ro kak ycrpoicTBo 400 c ¢wur. 4), comepxkarmiero coopounsiii 6510k 570 (Takoit kak coopouHblii 6110k 270 ¢ dwur.
2A u 2B), npucnocobnenue 520 rosioBHOro yoopa (Takoe kak npucrnocodienue 120 romosHoro ybopa c ¢wur. 1)
1 npucrniocobsienue 580 BHEMHEH CTUMYILIINK (Takoe Kak mpucrnocobienue 480 BHeIIHEH CTUMYIISIAA C (ur.
4), B COOTBETCTBUY C BAPUAHTOM BBITTOJIHEHUS HACTOSIIIETO H300PETCHUSI.

[Ipucnocobnenune 580 BHENTHEH CTUMYIISIIUN CONEPIKHUT 3TOT MPUMEP MPUCTIOCOOTIEHUS 582 ayanoCcTUMy-
JSIUY (Takoro Kak mpucrocotnenue 482 aymuoctumyssanuu ¢ ¢ur. 4), n npucrnocodienne 584 cTUMyISIIUU
BUPTYQJILHOH pearbHOCTH (Takoe Kak npucrnocoOienne 484 cTUMYISIIMN BUPTYaJbHOH peanbHOCTH ¢ dur. 4).
JononaurensHo, npucnocobnenre 580 BHENIHEH CTUMYIISIIUKM COOOIIAIONTMMCS 00pa3oM COEMHEHO ¢ OJIOKOM
ynpasienus (He nokasan). Kpome toro, coopounstii 610k 570 (Takoit kak cOopounslii 6ok 270 ¢ ur. 2A u 2B)
COJIEPIKUT OJIOK yITpaBieHus (He MOoKa3aH) M OJUH WJIM HECKOJIBKO OJIOKOB MUTaHMs (He 1moka3ansl). Kpome Toro,
OJIMH MJIM HECKOJILKO OJIOKOB IMHTaHUs, NPU paboTe, MOXKET TaK)Ke BO3MOXKHO I10JIaBaTh 3JIEKTPOIHEPTHUIO MPHU-
criocoOsienuto 580 BHEMIHEH CTHMYIISIIIHH.

Ccputasich Ha Qur. 6, mokazaHa MpuUMepHas peanu3anus ycTpoiictBa 600 B3auMOIEHCTBUS ¢ MO3TOM (TaKo-
ro kak yctpoiictBo 100 ¢ ¢wur. 1) ¢ mpucnocodbnerrem 620 rosoBHOro ydoopa THIIA MOBSI3KH, B COOTBETCTBUH C
BapUAHTOM BBITIOTHEHHUS HACTOSIIETO N300peTeHus. Y cTpoiicTBo 600 B3aUMOIEHCTBHUS ¢ MO3TOM JOTOJHUTEIb-
HO coep kT cOopodHbiii 010k 670 (Takoi kak coopounblit 610k 270 ¢ dur. 2A u 2B). JlonomHUTENHHO, TIPH-
criocoOsienne 620 romoBHOrO ybopa (Takoe kak mpucrocoOsienne 120 romoBHoro yoopa ¢ ¢ur. 1) comepkut
JNEKTPOJHOE MpucriocolIeHne (Takoe Kak anekTpoaHoe npucrocobienue 110 ¢ ¢ur. 1), conepkainee rpymiy
9NeKTpoJ0B 612-616 (Takyro kak rpynmna 31ekrponos 112-118 ¢ ¢ur. 1), nmpu 3ToM rpymnmna 31ekTponos 612-616
coeslMHeHa co cOOpOoYHBIM OJI0oKOM 670 MOCPEACTBOM TpYIMIBI COSAMHSIIONMX MPOBOAOB 672-676 (TakoW Kak
TpyIa COSANHSIONMX MTPOBOJOB 272-278 ¢ dur. 2A u 2B).

Ccputasice Ha ¢wur. 7, 1mokasaH IpuMepHbI uHTepderic 700 moip3oBaTens s NpUeMa MHCTPYKIMH OT
TIOJIB30BATEIS WITH 11 OTOOPaKECHHS MTePCOHATN3NPOBAHHON CTUMYIISAIIMHA MO3Ta, IPIJIOKEHHOM K MOJIb30BaTe-
JII0, B COOTBETCTBUH C BAPHAHTOM BBITIONTHEHUS HacTosIIero n3ooperenns. Kak mokazano, uarepgetric 700 mosb-
30BaTeNsl MOXKET HMCIIOJIB30BATHCS MOJIB30BATENIEM IS MPEIOCTABICHISI HHCTPYKIHHA, TAKUX KaK, CBSI3aHHEIC C
COCTOSTHHUEM BKITIOUEHO/BBIKIIFOUEHO TIOCPeICcTBOM KHOMKH 702, peskuM ctumyssinun u3 uucia tDCS, tACS, uMm-
MyJIbca WK PPOHT TOCPEACTBOM COOTBETCTBYIOMIeH kHONkH 704 m T.1. MHTepdeiic 700 monp3oBaTens Takxke
MO3BOJISIET MTOJIB30BATENIO PErYIIMPOBATh MPOBEPKY TOKA, MEPEAAHHOTO TPYIIIE AIEKTPOI0B, dacToTy tACS, M-
MYJIBCHI, MM CBET, UCITYCKAaeMBbI CBETOMOIOM, CBS3aHHBIM C NPHUCIIOCOOJIICHHEM BHEIIHEH CTHMYJISILIUM, IIU-
pUHY HMIyNbCca/(poHTa W/HMIM CMEUICHHE HCIIONB30BaHHEM COOTBETCTBYIOMMX OeryHkoB 706A-D. AnbrepHa-
THBHO, I10JIb30BaTEIb MOXKET IPOBEPATH TOK, EPEJaHHBIN TPYIIIE AIEKTPOJOB, YacToTy tACS, UMIyNbCH, WU
CBET, MCIIYCKaeMbIll CBETOJMOAOM, CBSI3aHHBIM C IIPUCIIOCOOJIEHUEM BHEUIHEH CTUMYJLILHMH, IIHUPHHY WMITYJIb-
ca/ppoHTa M/WIIM CMEIIEeHHEe, KOTOphle 0TOOPaXKaloT MOCPEICTBOM COOTBETCTBYIOIMX OeryHkoB 706A-D, Tak
YTO COOTBETCTByHOIIUE OeryHKH 7006A-D aBTOMaTHYeCKH MEHSIOT CBOE pachojioxkeHue Ha uHTepdeiice 700
MOJI30BATENS Ha OCHOBE OOHOBJICHHBIX 3HAUYCHHUI, OMPEAETCHHBIX AITOPHTMOM ONTHMH3AIUH CTUMYJISAIIHH.
Kpome Toro, maTepdeiic 700 momp3oBaTesss oToOpakaeT pa3jndHbIe MapaMeTphl CTUMYJISIIUHN, TaKHUe Kak, Ha-
NpsHKCHNE, TOK M UMIIEJAHC, IPUIOKEHHBIE K TPYIIIE AJIEKTPOAOB UL MPEIOCTaBICHUS CTUMYIISALINN MO3Ta de-
pe3 Beixoanyto obmacts 708 uaTepdetica 700 moip3oBaTers.

Ccputasich Ha dur. 8A, 8B mokazansl criekTporpammel 810 u 820 curHamoB, 0OHAPYKEHHBIX M3 00JIaCTH
O1 (xanan 7 810 u kanan 8 820, COOTBETCTBEHHO) MO3ra MOJIB30BATEIIS, B OTBET HA pa3in4HbIe yacToTsl 810-
820 cTUMyNSALMM TOJB30BATENs, MCIOIb3yeMble JUIS ONpPEENICHUS] ONTHMAIIBHON 4YacTOTHI CTHUMYJISILIHHU IS
MOJIG30BATENIsl, B COOTBETCTBUM C BapHAaHTOM BBINOJHEHMS HACTOSILETO M300peTeHus; YacTOThl CTUMYIISALUH
810-820 onTUMU3UPYIOT AJISi MAKCUMAJIBHOTO U3MEHEHUS] MOIITHOCTH MO3TOBOTO CHTHAja ¢ YaCTOTOM, COOTBET-
CTBYIOILIEH YacTOTE CTUMYJISILIMH CBETOJMOIHBIM CBETOM, aalTHBHBIM JITOPUTMOM OTCIIC)KUBAHUS TOYKH MakK-
cuMmanbHOM MomHocTH. YacTtoTsl ctuMyisanuu 810-820 mpuUMEHSIOT K CBETOAMOAAM B TeueHHe 25 ¢, Kaxnaas
MocJIe HeaKTHBHOTO 0a30BOrO mepuona B 25 ¢. AIANTHBHBIA aJTOPUTM OTCIICKHBAHUSA TOYKA MaKCHMaJIbHON
MOIITHOCTH OMpEICIeT CIeAYIOMee H3MEHEHHE YaCTOTHl CTUMYIIALIMN Ha OCHOBE PACIOJIOXKECHHS JIOKAIBHOTO
MakcumymMma. Kpome Toro, aMImmTyna Takoro W3MEHEHHS YacTOTHl CTUMYJIIIMHM MEHSETCS, 9TOOBI TO3BOJIATH
TOYHO OTIPENENATH ONTHMAJIBHYIO 9acTOTy CTUMYIANNU. COOTBETCTBEHHO, aMILTUTYAA MPHUIOKEHHOW YaCTOTHI
CTHMYJILIAN MEHSETCS A0 TeX I0p, MMOKa ONTHMAIBHYIO YaCTOTY CTHMYJISAIINH OMPEIEIISIOT ¢ TOYHOCTHIO MEHb-
me +0,1 I'm.

Kak nokaszaHo, aTanTHBHBIA alTOPUTM OTCIICKHBAHUSA TOUYKH MaKCHMAaJIBHOM MOIIHOCTH OMpEIEIsIeT mep-
BYIO IIOJIOCY YaCTOT CTUMYJSImK okoio 10 I'm, KoTopas cTaHOBUTCS 3aMETHOM (M300paskeHO Oeloi JIMHUCH B
cnekrporpamme 810 ¢ ¢ur. 8A BIoab mpaBoit wactu crondua 10 I'm), a yactoter okono 10 ' uccnenyroT s
CYXKEHHsI 10 ONTHMaJIbHOM 4acTOTHl cTUMYJisiuu. Kpome Toro, Koraa aganTHBHBIA alrOPUTM OTCIICKHBAHHS
TOYKH MaKCHMaJIbHOM MOIIHOCTH NMPUMEHSET pa3lINyHbIe YacTOThl CTUMYJIAIUK okoso 9,5 'y, He ompenensioT
JIOTIOJTHUTENBLHOTO YBEJIMUCHHSI aJlTOPUTMOM OTCIICKHBAaHUsI TOYKH MommHocTH. ClieoBaTeNlbHO, aaanTHBHBIN
ITOPUTM OTCJIEKHMBAHHUS TOYKHM MaKCHMaJbHOM MOIIHOCTH OIpENeIsieT ONTUMAaIbHYIO YacTOTY CTHMYJISIINY,
paBHyio 9,5 I'1, U1 TaHHOTO TTOJIE30BATEIIS.

-18 -



044512

Ccputasicy Ha ¢ur. 9, nmokasan rpaduk 910, mumocTpupyromuii HeJIMHEHHOE OTHOIIEHHE MEXIY 4aCTOTOH
CTUMYJIALINY, TIEPEJaHHON CBETOAMOJAMH M MOIIHOCTBIO OTKJIMKa MO3TOBOTO CHI'Halla C YacTOTOM, COOTBETCT-
BYIOIIEH 9acTOTE CTUMYJIALINN CBETOAMOIHBIM CBETOM, B COOTBETCTBHHU C BAPHAHTOM BBITIOJHEHUS HACTOSIIIETO
n3o0pereHus. HenmmHeitHOE OTHOINEHNE MEXAY YaCTOTOH CTHUMYJISIIMH, PUI0OKEHHOW K CBETOUOIAM, W MOIII-
HOCTBIO OTKJIMKA OMPEICISAIOT IMOCPEACTBOM aJaNTHBHOTO ANTOPHTMAa OTCIICKHWBAHHUS TOYKH MaKCHMAalbHON
MOITHOCTH. AIANTUBHBINA QITOPUTM OTCICKUBAHHUA TOYKH MaKCHMAJIBHOW MOIIHOCTH OIIPEIEINseT JIOKAIbHBIN
MaKCHUMYM ITOCPEICTBOM IMPIIIOKEHHS PA3IHIHBIX YaCTOT CTUMYJIIIIUN U CY’)KEHHEM J0 ONTHMAIbHOW YaCTOTHI
CTUMYJIIIUH. BriociencTBun, aganTHBHBIN aITOPUTM OTCIICKUBAHHS TOYKH MaKCHMAaJIbHOM MOIIIHOCTH OTpese-
JSIET JIOKAIBHBIN MakcUMyM, paBHBIH okojio 10 I'm (o6o3naueHo 920 na rpaduke 910). Kpome Toro, aganTus-
HBIH alTOPUTM OTCJICKUBAHHS TOYKU MAKCUMAIBLHONW MOIIHOCTH IBITACTCS ONMPEACIATh ONTHMAIBHYIO YaCTOTY
CTUMYJIAIIUN OKOJIO JIOKAIEHOTO MaKCHMyMa ITOCPEICTBOM MPHIOKCHUS PA3IMYHBIX YaCTOT CTUMYJISIIUU OKOJIO
10 T'r. Byzmer MOHATHO, YTO TaKas TEXHOJOTHS OMPEICICHUS ONTHMAIBHON YacTOTHI CTUMYJISIIIMK MHTAFOIIETO
CBETOJIMO/Ia TIOCPENICTBOM aJIAlITUBHOTO ITOPUTMa OTCIICKMBAHUS TOYKH MaKCHMaJbHOM MOIIHOCTH, MOXET
MPUMEHSTHCS, HAIPUMED, B TPUIOKEHUSIX, CBA3aHHBIX C MO3TO-KOMITLIOTEPHBIM HHTEp(EiicoM (HIH CBSI3aHHBIX
¢ BCI), xoTopsie monmaraoTcsi Ha 3pUTENbHBIC BRI3BaHHBIC MTOTEHIIMAIBI YCTOMYMBOTO COCTOSIHUA. ONTHManbHas
4acTOTa CTUMYIIALNH B TaKUX CBA3aHHBIX ¢ BCI MpuiioXeHUAX MOXKET UCTIONB30BaThCS IS CO3MAHUS HAIeKHO-
TO OTKJIMKA Ha MUTAIOIIE BU3YyalIbHBIE CTUMYJIIAINH, YTOOBI 00Jiee TOYHO M OBICTPO HAIIPABISATH 000OPYIOBAHHE,
KOTOPBIM TTOJIE30BATENb MBITACTCS YIPABISATH MO3TOM.

Ccputasich Ha ¢ur. 10, wnmocTpupyroT dTansl crocoba 1000 MOHUTOPUHTa MO3TOBOIM aKTUBHOCTH U CTH-
MYJISIIIHA MO3Ta TI0JIb30BaTeNsl HCIOIH30BAaHUEM YCTPOIMCTBA B3aMMOACHCTBHSI C MO3TOM (TaKOTO KaK YCTPOHCT-
BO 100 ¢ ¢ur. 1), B COOTBETCTBHM C BAPHAHTOM BBIIIOJHEHHUS HACTOSIIIETO n300peTenust. Crioco0 MHUIMUPYETCS
Ha 9tane 1002, a Ha stane 1002 ouH WK HECKOIBKO OJIOKOB MUTAHUS (TAKUX KaK OJIUH MM HECKOJIBKO OJOKOB
140 muTanus ¢ ¢ur. 1) UCHONB3YIOT UL OAAYH 3JIEKTPOIHEPTHU TIPUCHIOCOOJICHUIO BBOAA/BBIBOIA U TIPHUCHIO-
cobneHunto 00paboTku naHHbIX. Ha atane 1004 nmpucnocobienue ronoBHoro yoopa (Takoe Kak MpHCHOCOOICHUE
120 rosoBHOTO y60pa ¢ ¢ur. 1) pazMenaoT Ha roJI0OBE MOJIB30BATEINs ISl TOTO, YTOOBI 0OHAPYKUBATH JIEKTPHU-
YeCKHe CUTHAIBI W TI0J[aBaTh K HUM MO3TOBBIe cTUMYyIbl. Ha atame 1006 mpucniocobieHue BBOAa/BBIBOA (TaKoe
kak npucriocobienre 130 BBoga/BrIBoAA ¢ (UT. 1) HCIONB3YIOT IJIS MPUEMa DJIEKTPUIECKOTO CUTHAJA OT TPYII-
TIBI DJIEKTPOAOB (TaKOW Kak Tpymma 3iekTpoaoB 112-118 ¢ ¢ur. 1) u mepenadu MO3TOBBIX CTHMYJIOB MO MEHb-
e Mepe OJTHOMY, IMape WiIu 000N COBOKYITHOCTH TPYIIIHI iekTpoaoB. Ha stame 1008 mpucnocobnenue 00-
paboTkn maHHBIX (Takoe Kak mpucrnocodbsenue 140 oOpabOTKH MaHHBIX ¢ (UT. 1) HCIONB3YIOT I Mpollecca
00pabOTKN MPUHATOTO JEKTPUIECKOTO CUTHANIA M CO3IAHHS IPOTOKOJIA CTUMYJIISIINA MO3Ta, COOTBETCTBYIOIIIE-
TO MPHUHATOMY 3JCKTPUYCCKOMY CUTHAITy. BO3MOXHO, MPUHATHIN 3JCKTPUUICCKUNA CUTHANT 00padaThIBAIOT MPU-
MEHCHHEM TI0 MEHBIIEH Mepe OHOTO W3 aJrOPUTMOB AJAlTHUBHOTO OOYUYCHHS WM JAPYTMM BBIYHACIHATEIHEHBIM
ITOPUTMOM JUIS CO3JaHHsI MPOTOKOJIA CTUMYJISIIMM MO3Ta, COOTBETCTBYIOIIETO NPHUHATOMY 3JIEKTPUYECKOMY
curHaiy. Ha srane 1010 npucrioco6ienne o0paboTKK AaHHBIX CPAaBHUBACT NMPHHSTHIA JIEKTPUUECKHIA CUTHATI C
3aJaHHBIM Ha0OPOM STaJOHHBIX AAHHBIX JUIS CO3JaHUs aHaIn3a NPUMEHEHHEM 10 MEHBIIEH Mepe OIHOTo U3
AITOPUTMOB aIAITHBHOTO O0YYCHHUS WM IPYTOTO BBIYUCIUTEIHHOTO aITOPUTMA JJIs CO3AaHUs MPOTOKOJA CTH-
myJsinud Mo3ra. Crioco6 1000 3akanunBaercs Ha 3tare 1010, eciy JOCTUTAIOT 3aTaHHOM TIeNTH CTUMYJISITAH FITH
3a/TaHHOM TOYKH OCTaHOBKH, B IPOTUBHOM cirydae 3tarbl 1004-1010 mOBTOPSIFOT aBTOMAaTHYECKHA UTEPATUBHBIM
00pa3oM 110 TOCTHKEHHUS 3alaHHOM IeNN CTUMYJIIIHUN WM 3aJaHHOW TOYKH OCTaHOBKH. [|OMOTHHUTENBHO, IIPO-
reccsl 1004-1010 MoryT QyHKITMOHUPOBATh UTEPATHBHO Ha OCHOBE MHCTPYKITUH, MPUHATHIX OT MPUCITOCOOITE-
HUs1 00pabOTKHM TaHHBIX (Takoro, Kak mpucnocoonenue 140 o6paboTku JaHHBIX ¢ Qur. 1).

Oranst 1002-1010 aBsArOTCS MULIL WIITIOCTPATUBHBIMU, U MOTYT IPEAOCTABIATHCSA APYTHE allbTePHATHUBEI,
TJie OJJMH WJIM HECKOJILKO JTAIOB JOOABISIIOT, OJMH WIJIM HECKOJIBKO JTAIIOB YAAISIOT, MM OJUH MM HECKOJIBKO
9TAIOB MPEAOCTABIISIOT B APYTOH MOCIEA0BATENEHOCTH 0€3 OTCTYIUIEHHs 3a 00beM (opMylsl H300peTeHUs B
HACTOSIIIEM JOKYMEHTE.

V3meHeHus BapuaHTOB BBIMTOJHEHHSI HACTOSIIIETO W300PETEHHs], ONMMCAHHBIX B MPEABIIYIIEM, BO3ZMOXKHEI
0e3 OTCTYIUICHHSI OT 00beMa HACTOSIIIEr0 H300pEeTeHMs, KaK OrpaHNYEHO CONPOBOKAatoIeil Gpopmynoit n3obpe-
TeHus. Takue BBIpaKeHHUs, Kak "comepkamuit", "Brmouaronmmii', "BcTpoeHHBINH", "HMeeT", "MpeacTaBIseT co-
60i1", McTIONB3yeMble TSI OTIMCAHUS W 3asBJICHHUS HACTOSIIET0 M300peTeHUs, peAHA3HAYCHBI I TOJIKOBAHUS
HEHCKIIIOYUTEIBHBIM 00pa3oM, a IMEHHO, IT03BOJISIS 3JIEMEHTaM, KOMIOHEHTaM WM 3JIEMEHTaM, SIBHO HE OIIH-
CaHHBIM, TaK)Xe MPHCYTCTBOBaTh. CCHUIKA Ha €AWHCTBEHHOE YHCIIO TaKXKe JOJDKHA TOJIKOBATHCS KaK OTHOCS-
1ascsi K MHO)KECTBEHHOMY YHCITY, T/I€ 3TO YMECTHO.

JlommomHUTEIBHBIE ACTIEKTHI, MPEUMYIIECTBA, IPH3HAKHA W 33/1a4d HACTOSIIETO M300peTeHHs, CTAaHyT Ode-
BUJHBIMH M3 YEPTEXKEH H MOJAPOOHOTO ONKCAHUS HILUTIOCTPATUBHBIX BAPUAHTOB BBITOJNHCHHS, UCTOIKOBAHHBIX B
COYETaHUH C IPHII0KEHHOH (hopMyIoll n300peTeHus1, KOTOpasi CIeAyeT aaee.

Byner moHsATHO, YTO MPH3HAKK HACTOSILIETO0 M300pETEeHHSI MOTYT OBITh OOBEIUHEHBI B Pa3IMYHBIX COBO-
KYITHOCTSIX 0€3 OTCTYIUICHHSI OT 00beMa HaCTOSIIEro N300peTeHUs, KaK ONpeesIeHO MPUIIOKEHHOH (GopMyInoi
M300peTeHMS.
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OOPMVIIA U30BPETEHUA

1. YerpoHcTBO B3auMOAEHCTBUS ¢ MO3TOM, KOTOPOE TPENOCTABISIET, IPH padoTe, MOHUTOPHUHT MO3TOBOI
AKTHBHOCTH U CTUMYJISIIIMIO MO3Ta TI0JIb30BATENS, IPU 9TOM YCTPOICTBO BKIIIOYAET:

(i) mpucmocobyieHne TOJOBHOTO yOOpa, KOTOPOE MOJDKHO pPa3MEIaThCs WM PAcIioiaraThCsl Ha TOJIOBE
MOJIB30BATENs, MPU STOM MPHUCIIOCOONICHHE TOJOBHOTO yOOpa CONEPXKHT JIIEKTPOJHOE MPHUCIIOCOONICHHE,
coJiepiKalliee TIpYIIy 3JIeKTPOAOB, KOTOpPash OCYIIECTBISIET JJIEKTPHUYECKUN KOHTAKT C BOJIOCHCTOH YacThiO
TOJIOBBI TI0JIL30BATENIS, TIPH paboTe, Uil OOHAPYKEHHS HNEKTPUUECKUX CHIHAIOB OT HETO W JJIs MOJJauu K HEMY
MO3TOBBIX CTHMYJIOB,;

(i1) mpucnocobneHne BBOIa/BBIBO/IA, KOTOPOE MPUHUMACET SJIEKTPUYECKUE CUTHAJIBI OT MO MEHBIIEH Mepe
OJTHOTO W3 TPYHIIBI MJIEKTPOJOB, M MEPeNacT MO3TOBBIC CTUMYJIBI IIOCPEICTBOM MPOTOKOJIA CTUMYIISILIUA MO3Tra
110 MEHBILIEH Mepe 0JTHOMY M3 I'PYIIIBI JJIEKTPOIOB, TpH padorTe;

(iii) mpucnocobieHne 0OpaOOTKM NaHHBIX, KOTOpoe 00pabaThiBaeT OOHApYKEHHBIE O3JIEKTPUYECKHUC
CHUTHAJIbI, IPUHATBIE OT MPHUCIOCOOJIEHUsI BBOJA/BBIBOJA, M CO3/IAaCT HMPOTOKOJI CTUMYIISILIMHM MO3Ta, KOTOPBIA
3aBUCHT OT MPUHATHIX 3JIEKTPUYECKUX CHUTHAJIIOB, IIPH padOTe, IIPH ITOM NpHUCTIOcoOIeHre 00paboTKN TaHHBIX
COJICPIKUT MOAYJIb IAMSITH; U

(iv) OOWMH WM HECKOJIBKO OJIOKOB IHTaHUS, KOTOPHIC IOJAIOT JIIEKTPOIHEPTUIO TPHUCIIOCOOTICHHUIO
BBOJIa/BBIBOJIA ¥ IPUCTIOCOOJIEHUIO 00OPaOOTKH TaHHBIX,

OTJIMYAIOIIeeCsT TeM, YTO MPHCHOCOONeHne 00pabOTKU JAHHBIX CPAaBHUBAET MPHHSTHIC 3JICKTPUYECKUE
CHTHAJbl C 33/IaHHBIM HA0OPOM OTAJOHHBIX MAHHBIX [UI CO3[JAHUS aHalIM3a MPUHSITHIX DIEKTPHYCCKUX
CHTHAJIOB, U PUMEHSIET MO MEHbIIEi Mepe OJUH aJTOPHUTM aJalTUBHOTO OOYYCHHS], BKIIOUYAIOIIUIA alropuT™M
OTCJIC)KMBAHUSI TOYKH MaKCUMAaJIbHONH MOIIHOCTH, K TIpOlleccaM aHan3a M CO3aHUS HMPOTOKOJIA CTUMYJISALUH
MO3Ta, IPH 3TOM aJTOPUTM aJalTHBHOTO OOYYEHHs NTEPAaTUBHO HACTPAMBAET MPOTOKOJ CTHMYJISLIUHM MO3ra B
PEeXUME pealbHOr0 BPEMEHH, YTOOBI NPUMEHUTH HACTPOEHHBIE CTHMYJIBI MO3Ta K KO)KE TOJIOBBI TOJIE30BATEIIS
JUISL TIOJTYIEHUS JKEeTaeMOH LIeIeBOH 3JIEeKTPHIECKON aKTHBHOCTH MO3T'a TOJIb30BATEs.

2. YcTpoHCTBO B3aUMO/IEHCTBUS C MO3IOM 11O T1.1, OTJIMYAromeecs: TeM, YTO 3aJaHHbII HaOOp ATATOHHBIX
JAHHBIX XPaHIT B MOJyJE IMaMsiTH W OOHOBJISIOT WTEPATHBHO B PEajbHOM BpPEMEHH, KOTJa YCTPOWCTBO
B3aUMO/ICHCTBUSI C MO3rOM PaboTaeT.

3. YCTpoHCTBO B3aMMOICHCTBHS ¢ MO3TOM TIO II. 1, OTIIMYArOIIeecs: TeM, YTO TPUCTIOCO0IeHHe 00paboTKH
JAHHBIX AHAIU3UPYET MPUHSITHIC 3JIEKTPUUECKHE CHUTHANBI M NPUMEHSET MPOTOKOJ CTUMYJISALUM MO3ra B
peasibHOM BPEMEHH TaK, YTO ODJEKTPUYECKHUE CUTHAIIBI OOHAPYKMBAIOT HAa BOJIOCUCTOW YaCTH TOJIOBBI
MOJIB30BATENIS COTIIACOBAHHO C MO3TOBBIMH CTUMYJIAMH, TT0IaHHBIMH K MOJIb30BATEIIO.

4. YcTpoHCTBO B3aMMOAEHCTBUS ¢ MO3TOM IO I1.1, oTinyaromeecs TeM, 4To IPUCIIOCO0ICHHE 00padoTKH
JaHHBIX aHAJIM3UPYET HJIEKTPUUYECKHUE CUTHAIIBI, IIPUHATHIE OT NpHUCTIOcOoOIeHHsT 00paboTKM BXOJHOTO CHUTHAa
BPEMEHHO C MO3TOBBIMU CTUMYJIaMH, ITOJJAHHBIMH K MOJIE30BATEIIO.

5. YcTpolicTBO B3aMMOAEHCTBHUS € MO3IOM I10 JII00OMY M3 MPEIBIIYIIUX TyHKTOB, OTINYAIOIIEECs TEM, YTO
CTHMYJIBI TaKXKe ITOJAIOT K APYTMM YacTsIM I10JIb30BATENsl, MPOCTPAHCTBEHHO yJaJCHHBIM OT BOJIOCUCTOW YacTH
TOJIOBBI JAHHOTO TTOJIb30BATEII.

6. YCTpOHCTBO B3aUMOACHCTBHUS C MO3TOM I10 JIF00OMY M3 MPEIbLAYIIUX MyHKTOB, OTIHYAIONIEECs TEM, YTO
npucrnocobyieHre 00pabOTKU JaHHBIX HCIOJB3YET, HO HE OrPaHUYUBACTCS, 10 MEHbBIICH Mepe OAWH alrOpUTM
a/IalITUBHOTO OOYy4YeHHWs, PEaIM30BaHHBII IO MEHbIIEH Mepe B BHIC: BBINOJHAEMOrO MPOrPAMMHOTO
obecrieuenns, nuppoBoro ammapatHoro cpenctBa (Hampumep, FPGA, ASIC, 3aka3zHas KOHCTPYKITHS
MHUKPOCXEMBI).

7. YcTpoHCTBO B3aMMOAEHCTBHUS € MO3TOM 110 JII00OMY 3 MPEIBIIYIIUX TyHKTOB, OTIMYAIONIIEECs TEM, UTO
M0 MEHbIIEH Mepe OAWH ITOPUTM aJalTHBHOTO OOYYEHHS CONEPKHUT, HO HE OTpaHMYMBACTCS, 10 MEHBILEH
Mepe OJIMH M3 aJITOPUTMOB MAIIMHHOTO 00y4YeHUs: anroput™ k Ouvpkaiimmx coceneil, perpecCHOHHBIN aHau3,
aHcaMOJb JIPEBOBHAHBIX AJITOPUTMOB, OTCJIEKHBAaHHE TOYKHM MaKCHMalbHOM MOIIHOCTH, HCKYCCTBEHHYIO
HEWPOHHYIO CETh, TIYOOKYI0 CBEPTOYHYIO HEHPOHHYIO CETh, PEKYypPPEHTHYIO HEHPOHHYIO CETh, alrOpUTM
00y4eHHUs. C TOAKPEIUICHHEM, ITOPUTM CIy4alHOTro Jjeca, PEKOMEHIATENbHYI0 CHUCTEMY, T'€HETHYECKHH
anroput™, anroput™M Q oOydeHus u Tirybokoro Q oOydeHHWs, NMPU ITOM IO MEHBIIEH Mepe OIUH W3 ITHX
AITOPUTMOB PEANU3YIOT B CUCTEME 3aMKHYTO# METIIH.

8. YcTpolicTBO B3aMMOACHCTBHS ¢ MO3TOM 110 JIF00OMY M3 MPEIbLAYIIUX MyHKTOB, OTIHYAIONIEeCs TEM, YTO
npucrnocobyieHre 00pabOTKU JaHHBIX HCIOJB3YET, HO HE OrPaHUYUBACTCS, 110 MEHbBIICH Mepe OAWH alrOpUTM
a/IalITUBHOTO OOYYEHUs! ISl UTEPATUBHOIN HACTPOMKH MPOTOKOJIA CTUMYJISIIIAK MO3Ta, TaK YTO 3JIEKTPHICCKYIO
AKTHBHOCTH MO3Ta MOJIb30BATENS MOAYIHPYIOT 10 TPUOIU3UTEIBHON 1M IO JKEJIAHHUIO.

9. YcrpoiicTBO B3anMOAEHCTBHUS C MO3TOM I10 JIIOOOMY M3 NPEABIAYIINX IMyHKTOB, OTIMYAIOMINICS TeM,
YTO YCTPOMCTBO JOTOJIHUTEIHFHO BKIIOYAET OJIOK YHpaBJICHHs, KOTOPEIH NPUHUMAET, PH paboTe, BXOJ OT IO
MEHBIIIEH Mepe OIHOrO MOJb30BaTeNsl MM YCTPOMCTBA TPEThEH CTOPOHBI, NMPHU A3TOM OJIOK YIIPaBICHUS
cooOImaromumMcest 00pa3oM COeIUHEH C IPUCIIOCOOICHHEM 00pabOTKH JaHHBIX M CONEPKHUT MOIYIb COOOIIEHUS
JUIst 00pa3oBaHUs COOOIIEHUS MEXAY YCTPOMCTBOM M YCTPOHCTBOM TPETHEH CTOPOHBI.

10. YcTpoiicTBO B3aUMOJCHCTBUSL ¢ MO3TOM T10 JIIOOOMY M3 IPEABIIYIINX ITyHKTOB, OTJIMYAIOIIEECS TEM,
YTO YCTPOHCTBO JIOTOJHUTEIBHO BKJIIOYAET HMPHUCIIOCOOJICHHE BHEIIHEH CTUMYJISIUK JUIS MPEJOCTABICHHS I10
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MEHBIIIEH Mepe OJHOTO 3. BU3yalbHOH CTHUMYJISIWHM, ayAUOCTHUMYJLIIMU W/WIM CTUMYJSLUH BUPTYaJbHOH
peabHOCTH K MO3TY II0JIb30BaTels, HPH 3TOM MPHUCIIOCOOIEHHE BHENIHEH CTHMYJSIIMM COOOIIAIOIINMCS
00pa3oM COCTMHEHO C OJIOKOM YIpaBJICHUSL.

11. YerpoiicTBO B3aUMOACHCTBUS C MO3TOM IO JTIOOOMY U3 HPEABIAYIINX ITyHKTOB, OTIMYAIONICECS TEM,
YTO TPHUCIIOCOOJICHWE BBOJA/BBIBOA  COJACPKUT  MPEIOXPAaHUTEIBHOE MPHUCIOCOOJICHHWE, TIPH 3TOM
MPEIOXPaHUTENBHOE TIPHCIIOCOONICHUE 3alpeniaeT MoJady JIIOOBIX MO3TOBBIX CTHMYJIOB K JJIEKTPOIHOMY
MIPHUCTIOCOOICHHUIO ¥ 3aITUCH OT JIEKTPOJHOTO IPHUCIIOCOOICHHS, B CIIydae HEUCIIPABHOCTH yCTPOICTRA.

12. Croco0 WCTONB30BaHUS YCTPOHCTBA B3aWMOJEHCTBHSI C MO3IOM, KOTOPBIM MPENOCTABISCT, MPHU
paboTe, MOHUTOPUHI' MO3TOBOIM AKTUBHOCTH M CTHMYJISIIIMIO MO3Tra IOJb30BAaTENs, OTIMYAIOIIUICA TeM, YTO
CrIoco0 BKIIIOYAET ITAITbl, HA KOTOPBIX:

(1) MCHONB3YIOT OJIMH MM HECKOJIBKO OJOKOB IMHUTaHMS JUIS TOA4M 3JIEKTPOIHEPTHUHU K MPUCTIOCOOIEHHIO
BBOJ1a/BBIBOJIA U TIPUCIIOCOOJICHIIO 00paOOTKY JaHHBIX;

(1) pa3MeInaroT WIM pacroiararoT MpUCIIOco0IeHE TOIOBHOTO yOOpa Ha roJIOBE II0JIb30BATENS, TP ATOM
IpUCIIOcOOJIEHHE TOJOBHOTO y0OOpa CONEPXHT OJIEKTPOJHOE NpHCIOCOOJICHHE, CoJepiKallee TIpyHITy
3JIEKTPOIOB, KOTOPAsi OCYIIECTBISACT SIEKTPHUECKUI KOHTAKT C BOJIOCHCTON YacThIO TOJOBHI MTOJIB30BATENS, MIPH
pabote, I TOTO, 9TOORI OOHAPYKUBATH IEKTPUICCKHE CUTHAIBI OT Hee M 4TOOBI IOJaBaTh K HEMY MO3TOBBIC
CTHMYJIBL;

(iil) MCTTONB3YIOT TIPUCTIOCOOIEHNE BBOJIA/BBIBOIA JJISI TIPHEMa DJIEKTPUISCKUX CUTHAIIOB OT MO0 MEHBIIEH
Mepe OIHOTO W3 TPYIMIBl DJIEKTPONOB W s Mepedadyd MO3TOBBIX CTHMYJIOB IIOCPEICTBOM MPOTOKOJIA
CTHMYJIALIAN MO3Ta 10 MEHBIIEH Mepe OTHOMY U3 TPYIIITHI DJIEKTPOIOB;

(iv) MCIoNB3yIOT IpucrnocobaeHne 00paboTKK JaHHBIX Ui 00pabOTKM OOHAapyKEHHBIX 3JEKTPHYECKUX
CUTHAJIOB, NPUHATHIX OT IPHUCIOCOOJICHUS BBOJA/BBIBOJA W UL CO3JIaHMS IPOTOKOJA CTHMYJISIIMM MO3Ta,
COOTBETCTBYIOIIETO TPHHSTHIM JJIEKTPUYECKHM CHTHAJNAM, IIPU 3TOM HpHCIIOcoONieHHe 00pabOTKH JTaHHBIX
COJIEPKUT MOAYJIb TIAMSITH; U

(V) CpaBHHMBAIOT MPHUHSATHIE AIICKTPHUECKHE CUTHANBI U 33JaHHBIH HA0OP TATOHHBIX JaHHBIX IJIS CO3/IaHUS
aHaM3a ¥ TPUMEHEHHS O MEHBIIEH Mepe OJHOTO ajlropuTMa aIJalTUBHOTO OOYYEHHS, BKIIIOYAIOIIETO
AITOPHUTM OTCJIEKUBAHHUSA TOYKA MAaKCUMAIFHONW MOITHOCTH /IS aHAJIH3a ISl CO3MaHMS MMPOTOKOTIA CTUMYJIIIHN
MO3Ta, TIPH 3TOM AITOPUTM ATANTHBHOTO OOYYCHHS WTEPATHBHO HACTPAWBACT NMPOTOKOJI CTUMYJIIIMK MO3Tra B
peXHUMe pearbHOT0 BPEMEHH, YTOOBI MPHUMEHUTh HACTPOCHHBIE CTHMYJIBI MO3Ta K KO)KE TOJIOBBI TOJIH30BATEIIS
JUTS TIOJY9ICHUS JKETaeMOM IeJIEBOH AIIEKTPHUIECKON aKTHBHOCTH MO3Ta II0JIb30BaTEIs.

13. Cnoco6 mo m.12, oTnMYarOmUiACS TeM, YTO CIOCO0 COMEPKUT HCIOJIB30BaHUE IMPUCTIOCOOICHUS
00paboTKN JaHHBIX JUII OOHOBJIICHUS 33aHHOTO Ha0Opa STAJOHHBIX AAHHBIX UTEPATUBHO B PEaJbHOM BPEMEHH
Y XpaHeHUsI 00HOBJICHHOTO 33/IaHHOT0 Ha0Opa ATAIOHHBIX JaHHBIX B MOJYJIE TTIaMSTH.

14. Cnoco6 mo m.12, ornnyaromuiics TeM, 4TO CIOCOO COAEPKUT HCIIOIb30BAaHHE MPUCIIOCOOIICHHS
00paboTKM [MaHHBIX JUIA aHaJM3a NPHUHATHIX O3JEKTPUYECKMX CUTHAJIOB B pEaJbHOM BPEMEHH, UYTOOBI
JJIEKTPUYECKHE CUTHAIIBI OOHApy)KMBAJIHCh Ha BOJIOCHCTOWH YacTH TOJIOBHI IOJIB30BATEINSl COTJIACOBAHHO C
MO3TOBBIMHU CTHMYJIaMH, IOJAHHBIMH K TT0JIb30BATEITIO.

15. Cnoco6 mo m.12, oTnuYaromuics TeM, 4TO CIOCO0 COMEPKUT HCIOJIB30BaHUE IMPHUCTIOCOOICHUS
00pabOTKN MaHHBIX [UIA aHAIN3a DJICKTPUYECKUX CHUTHAJOB, HPUHATHIX OT HPUCTIOCOOJIEHHS BBOJA/BBHIBOIA
BPEMEHHO, IIPHYEM MO3TOBBIC CTHMYIIBI ITOJAIOT K ITOJIE30BATEIIIO.

16. Crioco6 mo srobomy w3 mm.12-15, oTiIHUaIONIMiicss TeM, 94TO CIoco0 COAEPIKHUT HCIIOJIb30BAHHE IT0
MEHBIIEH Mepe OJHOTO W3 TPYHIBI 3JEKTPOTOB 3JCKTPOTHOTO MPUCHOCOONEHUS A TOAAYM MO3TOBBIX
CTHMYJIOB K BOJIOCHCTOM YacTH TOJIOBBI MOJIB30BATENs, U K JPYTUM YacTsM II0Jb30BaTENs, IPOCTPAHCTBEHHO
yJQJICHHBIM OT BOJIOCUCTOW YacTH T'OJIOBBI IT0JIb30BATEIIS.

17. Crioco6 mo mro6omy u3 mmm.12-16, OTIMYAIOUIMHACS TeM, YTO CIIOCOO CONEPXHT PacIOIOKEHHE YIS
UCIIONIb30BaHMsl NPUCTIOCOOIEHUsT 0Opa0OTKM MaHHBIX, HO HE OTrPaHWYMBAETCS, MO MEHBLIEH Mepe OJHUM
ITOPUTMOM  Q/IAITHBHOTO OOY4YEeHHMS, pEaJM30BAaHHBIM 110 MEHBIIEH Mepe B BHAE: BBINOJIHIEMOTO
NpOrpaMMHOTI0 obecredeHus, LnugpoBoro ammapaTHoro cpencrsa (Hampumep, FPGA, ASIC, 3aka3nas
KOHCTPYKLUS MUKPOCXEMBI).

18. Crmoco6 mo mobomy u3 mm.l12-17, oTiMYaromwuiicss TeM, 4TO MO MEHBIIEH Mepe OJWH aJIrOPUTM
aIaNTUBHOTO OOYYEHHUS COACPIKUT, HO HE OTPAHUIHUBACTCS, IO MEHBIIIEH Mepe OAWH U3 aJTOPUTMOB MaIInHHOTO
o0ydeHus: anropuT™ k ONMDKaWImMX cocelel, perpecCHOHHBIN aHaun3, aHCcaMOJIb APEBOBUIHBIX aJTOPUTMOB,
OTCJIEKMBAHNE TOYKM MaKCHMaJbHOW MOIIHOCTH, MCKYCCTBEHHYIO HEHPOHHYIO CETh, TIYOOKYIO CBEPTOUYHYIO
HEHPOHHYIO CE€Th, PEKYPPCHTHYIO HEHpPOHHYIO CETh, QITOPUTM OOYYEHHS C TOAKPEIUICHHEM, aJTOPUTM
CIly4alHOTO Jieca, peKOMEHATeIbHYIO0 CHCTEMY, TEeHETHUECKHI aIrOpPUTM, adroputM Q oOydeHHs U IIryOOKOTro
Q oOyueHus1, IpU 5TOM 10 MEHBIIEH Mepe ONH U3 3TUX allTOPUTMOB PEATU3YIOT B CHCTEME 3aMKHYTOH TETIIH.

19. Crioco6 mo mrob6omy u3 mmm.12-18, oTaMYaroumicss TeM, 4TO CIoco0 CONEPUT PaclOoIOKEHHE YIS
WCIIONIb30BaHMsl NPUCTIOCOONIEHHsT 00pa0OTKH MaHHBIX, HO HE OTrPaHWYMBACTCS, MO MEHBLIEH Mepe OJHUM
ITOPUTMOM  aJaNTHBHOTO OOYYeHUWs Uil HWTEPaTUBHOM HACTPOHKM MO3TOBBIX CTHMYJOB, TaK 4YTO
JNIEKTPUYECKYI0 aKTUBHOCTb MO3ra MOJNb30BaTeNlsi HACTPAaWBAalOT HA  INPHOJIM3UTENBHYIO  IEJIEBYIO
3IEKTPHUYECKYI0 aKTUBHOCTH MO3Ta IO YKEJAHHUIO.
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20. Cnoco6 no smobomy u3 . 12-19, oTianyaromuiics TeM, 4TO CHOCO0 CONCPXKUT OJIOK YNPABICHHS IS
mpreMa BXOJa OT 110 MEHBIIIEH Mepe OJTHOTO IOJIb30BaTelsl HIH YCTPOHCTBA TPEThel CTOPOHEI, IPU STOM OJIOK
YIpaBIIeHUS] COOOMIAOIIUMCS 00pPa3oM COSIUHEH C TPUCITOCOOICHHEM 00paOOTKY JTaHHBIX M COJAEPIKUT MOIYIIb
COO0IIeHNs I 00pa30BaHUs COOOIIEHHUS MEXKTY YCTPOHUCTBOM U YCTPOHUCTBOM TPETHEH CTOPOHBI.

21. Cmoco6 mo mobomy u3 mm.12-20, OTIMYAIONIUICS TEeM, YTO CIOCOO COAEPKHUT HCIOJIb30BaHUE
MPUCTIOCOOICHUST BHEUTHEW CTHUMYIALMU ISl TPEIOCTaBICHMSA IO MEHBIICH Mepe OJHOTO W3: BH3YaJbHOU
CTHUMYJILIUH, ayIHOCTUMYJIIIUN W/WIIA CTUMYJISIIAN BHPTYaIbHOW pEasbHOCTH JJISl MO3Ta IOJIb30BaTeNs, IpH
3TOM MPUCTIOCOOIICHIE BHEITHEH CTUMYJISIIIH COOOIIAIOIIMMCS 00pa3oM COSTUHEHO C OJJOKOM yTpaBIeHHUS.

22. Cnoco6 mo mobomy w3 mm.12-21, oTaWYaromuiCsS TeM, YTO CHOCOO COAEP)KUT HCIOJIB30BAHHUC
MPEJOXPAHUTEIBHOTO  TPUCIIOCOONICHHUS ISl 3ampeTa TMOAayd  MO3TOBBIX  CTUMYJIOB  JJIEKTPOIHOMY
MPUCTIOCOOJICHUIO M JUIS 3alpeTa 3alyCH AJICKTPHUYSCKUX CHTHAIIOB B CIIy4ae HEUCIPABHOCTH YCTPOWCTBA, PH
9TOM MPENOXPAaHUTEIBHOS MPUCIOCOONICHHE COOOMIAOIUMCS 00pa3oM COCIHHEHO C MPHUCIIOCOOICHHEM
BBOJa/BBIBOJIA.

100

v

=
sy
N
iy
=
w
-
=
~
-
w
o

-y
ry
(8]
=
—ry
D
—
—y
~l
-
I~
=S

)

=

&
-
i=N
o

—
Jry
o

Y

Ny

(=]
-
[s1]
o

Our. 1

dur. 2A

-22 -



044512

220

®ur. 2B

300

[oN]
=
=

[#%]
[4%]
]
(o5
[#%]
Lex]

£ 1 |
I
[N ]
[#%]
& = |

(%]
A
Lo

Owr. 3




044512

400

s
N
[e=]
I
Lo o]
=

v
.
o

s
I
I=}
>

Our. 4

570

Qur. 5

_24 -




044512

600

620

615

612 670
®ur. 6
700
e
13:42 53% @)
Mosropas HakKJIagKa AR CTHMMYJISILIO
[lapaMeTpH CTHMYJISIL
708 '—I-I__________' CrrMMyNFIAA
anpsoKkeHNne
\\\: ! g 702
1 1
82,77
1 1
|Tox '
1 1
0.25 |
1 1
|MuMnemanc |
1 1
11.08 |
I -
704
s | gubens |2
TocTo/nnm: | mepementem: HMnynasc| #poOHT
MakcHMMaNLHEDL TOK 1.00
=)
; YacToTa 0.200
706A
( ")
TOBB; IMprHa IMIOyIALC/dpoRT 10
=)
j CMemeHMe 0
706C
11

706D
@wr. 7

-5 -



YacroTra (I'a)

KpaTHoe yBeJIMYECHHME MOIHOCTH

COOTBETCTBYKIIEN I[IOJIOCH YacToT

Yacrora (I'u)

044512

90
80
70
60
50
40
30
20
10

30

i- np. h---w. \m-.,”

,'J_,.' T

15Hz 25Hz 20Hz 10Hz 13Hz 7Hz 11Hz 9Hz

30

60 [120 (180|240 | 300|360 |420|480 (540|600 660|720 |780

J

Bpemss (c)

®ur. 8A

! .

,
RN ‘
L)

90 150 210 270 330 390 450 510 570 630 690 750 810

r

'., A‘-'I.“ ﬂ*h.. FIA P 1+" ' qilw_lmw r..m "T‘m 'W |I"

8.5Hz 9.7Hz 9.3 Hz9.6 Hz 9.4 Hz

60 (120|180 (240 | 300|360 420|480 (540|600 |660 720|780
150 210 270 330 390 450 510 570 630 690 750 810

90

Bpemsa (c)

Our. 8B

30

/910
920
[ — OnTMMMsHpCoBaHHAaSa
: JacToTa CTHMYJSTIIVIL
.tﬁ
5 10 15 20 25
YacTroTa CcTMMynamms porommoma (I'm)

dur. 9

-26 -



044512

1000

v

McrnonksoBaHMe 6JoKka NMTAaEMS UIT MoJayuM SIeKTpHIeCKO!
SHepIMM Ha OpucrnocoblieHme obpaboTky cuIHala M npucnocobleHme

0bpaboTKM HaHHHX

1002

PasMellleHVe l'l'pHC['[OCOGJIeHHF[ T'CJIOBHOTI'C yﬁopa Ha TI'oJoBe
[IONB3OBATENA A BOCIPHATHA SIEeKTPHIECKMX CHMIHAJOB M HOga49M
MOST'OBHX CTHMMYJIOB Ha Hee

1004

HcrnolbsoBaHMe IpMcHocobieHMs obpabGoTkmM cHTHaNa s IpMeMa

SIEKTPHUSCKOI'C CHI'HAJIa OT SJeKTPOIOCE M [IogauM MOBI'OBCIOC CTHMYNIA

no MeHbeH Mepe OJHOMY M3 MHOXKEeCTBA SJIIEeKTPOOOB

1006

HcnonmsoBaEMe npucnocobiennss obpaboTkM OaHHEX musa o6paboTkm
MNPUHATOT'O SJIEKTPHUECKOT'O CHMT'HANla M COSJaHua MEpopMaumu o

MOST'OBOM CTHMMyJle, CCOTEBETCTBYKIIEM IPMHATOMY SJeKTpHYEeCKOMY

CHUI'Hany

1008

CpaBHeHME [IPHWHATOT'O SJIEKTPHUYECKOr'O CHTHANA C SaJaHHBM
HabOpoOM STAJIOHHHX HAHHHX I COSNAHMS AaHAM3a NPVMMEeHEeHWMEM II0
MeHbIIeH Mepe OOHOT'O ANANTMBHOIO alTropMTMa OOyUYeHMA WMIM OpPYIoro
BHYMCINTENLHOTO AJITOPMTMA IS aHAMB3a IS CO3NAHMS IMPOTOKOJA
CTUMYyISAUMM MOBTa

1010

®ur. 10

@ EBpasuiickasi naTeHTHas opraHusauus, EAMB
Poccusi, 109012, MockBa, Manblii Yepkacckuit nep., 2
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