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Croco0 HEWHBAa3WBHOM JMATHOCTUKM COCTOSHHSI CEPAEYHO-COCYJHCTON CHUCTEMBI M TOJIOBHOTO
MO3ra NalMeHTOB OTHOCHUTCS K O0JacTH MeOUUMHBL. TeXHHMYECKMM pe3yJbTaroM 3asBiIseMOro
N300peTeHNUs SIBNISETCA CHW)KEHWE WHBA3HMBHOCTH [JHATHOCTHUKH IIATOJOTHI CEPAEYHO-COCYIHMCTOH
CHCTEeMBl M TOJIOBHOTO MO3ra IaIlMeHTOB ¢ obecnedeHHeM TpeOyeMoH TOYHOCTH JHArHOCTHKH,
KOTOPBII TOCTHUTAeTCs 3a CYEeT TOro, YTO CIIOCOO HEMHBA3MBHOM JHMAarHOCTUKHM COCTOSHHUS CEpEYHO-
COCYIMCTOH CHCTEMBI M TOJIOBHOTO MO3Ta MAaIMEHTOB XapaKTEPH3yeTCsl TEM, YTO IEPBOHAYAIBHO
MIPOM3BOJIAT 3aMUCh 00y4aroniel BEBIOOPKH pe3yJbTaToB TUarHOCTUKU COCTOSIHUS CEPACIHO-COCYANCTOM
CHCTEMBI, apajjIesIbHO MOIYyYaeMBbIX C MIEKTPOKapAUOrpaduy U B pe3ysIbTaTe perucTpalny napaMmeTpoB
COCTOSIHUSI OECTIPOBOIHBIX KaHAJIOB CBSI3H, JaJie€ MPOBOAAT 3alUCh OOydaromel BBIOOPKU PE3yIIbTaToB
JMarHOCTHKY TOJIOBHOTO MO3Ta, MapauIebHO MOITyYaeMbIX C JIEKTPOIHIE(AIOTpaMMBL U B PE3yibTaTe
pEerucTpany IMapaMeTpoB COCTOSHHUS OECIPOBOIHBIX KaHAJIOB CBS3U, JAajee INPOBOAAT OOydeHHe
MOZIETTH MAIIMHHOTO 00Y4eHHsI, KOTOpast B pe3y/bTaTe MO3BOJISET 110 3apETHCTPUPOBAHHBIM TapaMeTpam
COCTOSIHUSI OCCTIPOBOAHBIX KaHAJIOB CBSI3M IMArHOCTHPOBATH COCTOSTHUE CEPICUHO-COCYANCTON CHCTEMBI
U TOJIOBHOTO MO3Ta.
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[A61B5/00, A61B5/0452, G06Q50/22]

CNOCOB HEMHBA3UBHOMN AUATHOCTUKU COCTOAHUA CEPLEYHO-
COCYAUCTOWU CUCTEMbI U TO/IOBHOIO MO3TA NALMEHTOB

OMUCAHUE U3OBPETEHUA

N306peTeHne OTHOCUTCA K 06/1aCcTM MeguuuHbl, a MMEHHO K cnocobam
HEMHBA3MBHOMW [AMArHOCTUKU COCTOAHUA CepAeYHO-COCYAUCTOM CUCTEMBI M
rOJI0BHOIO MO3ra NauneHTOB.

U3 ypoBHA TexHuMKUM wu3BecTteH CMOCOB OBYYEHUA CETU OBHAPYXEHWUA
AHOMANUA SNEKTPOKAPAUOTPAMMbBI U CNOCOB U YCTPOUCTBO PAHHEIO
NPEAYNPEXAEHNA Ob AHOMANUAX SNEKTPOKAPANOIPAMMBI [CN112022144
(A), onybn. 04.12.2020], xapaKTepusyeTcsa TEM, YTO BK/IKOYAET caeaytolpe 3Tanbl:
NoJlyYyeHWe CUTHANO0B 3/EKTPOKAapAUOrpaMmMbl  MALMEHTOB C aHOMAJIbHOM
9/1eKTPOKApPANOTPaMMOM U CUTHANOB 3N1eKTpoKapauMorpammbl 6e3 aHomanum,
n3BsevyeHune obyyatoLmx AAHHbIX n3 NOJly4eHHbIX CUTHANOB
3/1eKTPOKapANOrpamMmbl, 0byyeHne GMHAPHON HEMPOHHOM CceTU NyTeM NPUHATUA
06yyYatoLWmMX AaHHbBIX U UCMNO/b30BaHMA 0by4yeHHON BUHApHOW HEMPOHHOM ceTn B
KayecTBe ceTM OOHapy)eHWA aHOMaNWI 3NeKTpoKapauorpaduu, npuyem ans
KaXkgoro cCeTeBoro YPOBHA B cetu ob6HapyKeHus aHOMa N
3/1eKTpPOKapanorpadumM 3HaAYeHMA W Beca Y3/10B CETEBOr0 YPOBHA ABAAKTCA
ABOWMYHbIMU [AaHHbIMU, W BbINOMAHAETCA ABOWYHAA OMepauma Ha 3HAYEHUAX U
BECax Yy3/I0B CETeBOro YpPOBHA, YTOObl MOMYy4YUTb 3HAYEHUE y3/1a Caeayoliero

CeTeBoro ypoBHA.

Heﬂ,OCTaTKaN\M aHa/10ra ABAAKOTCA:



- B [OAHHOM TeXHWYECKOM pelleHUun Ana nojayvyeHua obydyaembiX AaHHbIX
MCNONb3YIOTCA WMHBA3MBHble MeETOAbl AMAarHOCTUPOBAHUE, KOTOPbIE YCAOMHAKT
npoueaypbl HENPEPbIBHON AMArHOCTUKU COCTOAHMUA OPraHM3mMa NauenHToB;

- B [AAHHOM TEXHWYECKOM pelleHUN [AMarHOCTUKa aHOManAui NPOM3BOAUTCH
TO/IbKO MO A@HHbIM 31EeKTPOKapAMOrpaMmbl, YTO He AaeT AO0CTAaTOYHOM TOYHOCTU
NpoBeAeHUA ANArHOCTUKM;

- OTCYTCTBYET A006yYeHne HeMPOHHOM CETU B CyYae BbIABEHUSA HOBbIX AaHHbIX,
KoTopble 6biIn He y4yTeHbl B oby4yatouleit BbiIbopKe npu 0bydyeHUU HelpOoHHOM

CeTun.

Hanbonee 611M3KMM No TexHMYeckom cyuwHoctu sendetca CNOCOB U CUCTEMA
HEMHBA3UBHOW CKPUHUHTOBOM OLIEHKM ®U3UONOTMYECKMX MAPAMETPOB
U NATONOTUN [RU2016146176A, ony6a. 24.05.2018], BKAOYAIOWMIA CreaytoLLme
warn: dopmupytoT obyyatowlyro M TECTOBYH) BbIGOPKM 3anuMcel NauMeEHTOB,
MMEIOLWMX 33aJaHHYIO NATONOTMI0 UK GU3MONOTUYECKME NAapAaMeTPbl, 3aBUCALLUE
OT cepaeyHOM AeATeNbHOCTM MNAUMEHTOB, BKAKOYAKOWME 3anMCU O NauMeHTax
pa3HOro Nosa 1 BO3pacTa, NPUYEM KaxKAan 3anMcb COAEPKNUT, NO KpalHen mepe,
0AHO Kapaunonornyeckoe otsegeHue dKI-curHana n MHPOpPMaUMIO O NAUUEHTE;

NoNyyalT 3anucu u3 oby4yalouen BbIGOPKWU, NpUYeM ANA KaKAon 3anucu
npon3BogAaT o06paboTKy, No KpalHel mepe, OAHOro KapAuoa0rMYecKoro
oTBeaeHMA IKI-curHana, a TaKKe pPaccynTbiBAOT NapameTpbl BapuabenbHOCTU
CEPAEYHOrO PUTMA M YCPEAHEHHOro KapAMOoUMKANAa; 00y4altT MCKYCCTBEHHYHO
HEMPOHHYIO CEeTb BbIABAEHWUIO 33a4aHHOM MATONOTUU WUAN  GU3UONOTNYECKUX
napameTpoB, UCNO/b3ya 3annUcKM obyyaloLwein N TeCTOBOM BbIBOPKM, cONOCTaBNAA
napameTpbl  obpabotaHHoro  JKl-cMrHana,  paccyMTaHHble  napameTpbl
BapMabenbHOCTM  CepAeyYHOro pUTMa WU YCPeAHEHHOro  KapAWOUMKAA,
MHOOPMALUMIO O NAUNEHTAX; COXPaHAIOT CBA3U N Beca 0O6y4eHHOM UCKYCCTBEHHOM

HEMPOHHOM CeTU; NOAYy4alT NO KpaMHeWm Mmepe, OAHO KapAMOnornvyeckoe



otBeaeHue 3Kl-curHana u nMHGopmauMio O NaumeHTe; NpomsBoaAT 0bpaboTky
NONYYEHHOTO, NO KpalHeW mepe, OQHOro Kapaumonornyeckoro otsegeHusa IKI-
CUTHaNa, pPacCYUTbIBAOT NapameTpbl BapuMabenbHOCTU CEPAEYHOro pUTMA U
yCpeaHEHHOro KapAuOoUuWKAa; onpeaenatoT GU3MONOrMYeckne napameTpbl UAn
Ha/nyme 3a4aHHOW NaTONOrMKM, NPU NOMOLWM OBYYEHHOW HEMPOHHON CeTw,
MCcNo/sb3ya napameTpbl ob6paboTaHHoro IKI-curHana, paccuMTaHHble napameTpbl
BapMabenbHOCTM  CepAeYHOro pUTMa WU YCPeAHEHHOro  KapAWOUMKAA,
MHGOPMALMIO O NAUUEHTE.

OcHoBHOM npobnemon npoToTMNa ABAAETCA TO, YTO B AaHHOM cnocobe
MCNO/Ib3YHOTCA MHBA3MBHbIE METOAbl MOAyYeHMA 0OyyaloWMX AAHHbIX, KOTOpble
OrPaHMYMBAIOT BO3MOXHOCTU HENPEPbIBHON AMArHOCTUKU COCTOAHMA OpPraHM3Ma
nauneHToB, obyyeHMe HEMPOHHOM ceTU NPOM3BOAMTCA Ha obyyatolei BbIBOpKe,
cocTaBneHHoM TonbKo no 3KI, yTo He no3BondeT 6osee TOYHO AMArHOCTUPOBATH
natonormn. Kpome TOro, B JAaHHOM crnocobe OTCYTCTBYeT BO3MOMXKHOCTb
AoobyvyeHUA HEMPOHHOM CeTM HA HOBble JaHHble, He YYTeHHble MNpwU
dopmupoBaHnKn obyyatowen BbIBOPKM ans obyvyeHUs HeMpoHHOM ceTn. TaKKe
CTOUT OTMETUTb, YTO NPUMEHEHME HEMPOHHOM CETU, KaK O4HOro M3 annapaToB
MaLUMHHOro oby4yeHun, He Bceraa AaeT cTabUnbHbIM U TOYHbIN pe3ynbTaTt
ANArHOCTMKM NATO/IONMIA, YTO NOATBEPXKAAETCA OWWBKaMM NepBOro U BTOPOro

PoAda pacno3HaBaHUA.

Bap,aqeﬁ M306p€TeHMﬂ ABNAETCA yCTpaHEHUNE HEAOCTATKOB NMNPOTOTUNA.

TexHnYecKum PE3YNbTAaTOM M306peTeHMﬂ ABNAETCA CHUXeHne WHBA3UBHOCTU

ANarHOCTUKHU NaTo/I0TNM Cepﬂ,eqHO-COCYﬂ,MCTOl\;I CUCTEMbI KU TOJNOBHOIro0 MO3ra

nauneHTosB C obecneyeHuem Tpe6yeN\0171 TOYHOCTHU ANATHOCTUKHA.



YKa3aHHbI TeXHUYECKM pes3ynbTaT [A0CTUraeTca 3a cyeT TOro, 4YTo crnocob
HEMHBA3UBHOM [AMArHOCTUKM COCTOSAAHMA CepAeyvYHO-COCYAUCTON CUCTEMbI U
ro10BHOrO MO3ra NauMeHTOB XapaKTepu3yeTca TEM, YTO

nepBOHayYaZibHO TMPOU3BOAAT 3anucb obyualowen BbIGOPKU pe3ynbTaToB
AWNarHOCTUKU COCTOAHUA CEepAEeYHO-COCYAUCTON CUCTEMDI, CPOPMUPOBAHHOMN Ha
OCHOBE perucTtpaumu 3N1eKTPOPU3NONOTMUYECKUX CUIHANOB, NapasnsiesibHO
NOyYaembiX C 3N1eKTpoKapamnorpadmmn U B pesynbtate peructTpaumMm napameTpos
COCTOAHMA 6ecnpoBOAHbIX KAHANOB CBA3M, panee

NPoOBOAAT 3anNUCb obyualowein BbIGOPKKU pe3ynbTaToB AUNArHOCTUKU FOJIOBHOTO
mo3ra, cOpMUPOBAHHOMW Ha OCHOBE PerucTpauum 3/1eKTPodU3U0OTUYECKUX
CUTHa/OB, Mapan/efNbHO NOJYYaeMbIX C 3/IeKTPO3HUedasorpamMmbl U B
pe3ynbTaTe perncTpalmm napameTpoB COCTOAHMA BecnpoBOAHbIX KaHaI0B CBA3MY,
flafiee NpoBoAAT obyyeHUe moaenn MmaluMHHOro obyuyeHms, B pamKax KOTOPOro
oCywecTB/AOT 0byyeHMe mogenu MaluHHOro obydyeHMs BHavane Ha
[NArHOCTUKY COCTOAHUA CepAevyHO-COCYAMCTON CUCTEMbI nyTem obyyeHUs Ha
conocTaB/ieHUe pes3ynbTaToB ANArHOCTUKMU naumeHTa no
31eKTPOPU3NONOTMYECKUX CUTHAAM, NOJIYYEHHbIM C 3/1EKTpoKapauorpadum, c
pe3ynbTaTaMM 3apPerucTpMpoBaHHbIX MNapamMeTPoB COCTOAHMA 6HecnpoBOAHbIX
KaHaN0B CBA3M, B pe3y/bTaTe yero Moesib MallMHHOro obyuyeHus obyyaeTtca no
pes3ynbTaTaM PerucTpupyembix NapameTpoB COCTOAHMA HecnpoBOAHbIX KaHanoB
CBA3M ANArHOCTUPOBATb COCTOAHME CepAeYHO-COCYAUCTON CUCTEMDbI,

a 3aTeM Ha [MarHOCTUKY COCTOAHWUA T[O/IOBHOTO MO3ra MO COMOCTaBAEHUIO
pe3ynbTaToB [AUArHOCTUKU NauMeHTa Mo 31eKTPOPU3MONOTMYECKUX CUTHAaAM,
NONYYEHHbIM C 3/1EKTpPoKapauorpadum c pesysbTaTaMn 3apPerucTPUPOBAHHbIX
napameTpoB COCTOAHMA 6ecnpoBOAHbLIX KaHa/NOB CBA3W, B pe3y/bTaTe 4ero
MO/JIe/lb MaLUWMHHOIo obyyeHua obyyaeTcs No 3aperncTpupoBaHHbIM NapameTpam
COCTOAHMA 6ecnpoBOAHbIX KaHa/no0B CBA3M  AMAarHOCTMPOBATb COCTOSIHUE

roroBHOro Moa3ara,



3aTem C NoMoLbio 06y4YeHHOM MoAeNn MalWMHHOTO obyyeHMA Ha 3Tane obyyeHus
MOZeNIN MalMHHOro oby4yeHus NPou3BOAAT AMATHOCTUKY COCTOAHUA CepAedYHO-
COCYANCTOM CUCTEMbI U TOJIOBHOIO MO3ra, HA KOTOPOM AMarHOCTUPYIOT COCTOAHUE
cepAeyvyHO-COCYyAUCTON CUCTEMbI WM TOJIOBHOMO MO3ra NO PerucTpupyemblim
napameTpam COCToAHMA BecnpPoBOAHbIX KaHAI0B CBA3MW.

B uactHocTM, Ana 3anucu obyuvarouweir BblOOPKU pe3ynbTaToB AMArHOCTUKM
COCTOAHUA CepAeyYHO-COCYAUCTOM cUcTeMbl NpoBoaAT peructpauuto RSSI mn CSI
napameTpoB cocToaHUA 6ecnpoBOAHbIX KAHANOB CBA3M.

B uactHocTM, Ana 3anucu obyuyaroweirt BblIGOPKU pe3ynbTaToB AMArHOCTUKMU
COCTOAHMA TOJIOBHOTO MO3ra nposogAat peructpaumio RSSI u CSI napameTtpos
COCTOAHMA HecnpoBOAHOrO KaHana CBA3WN.

B yacTtHoCTH, ecin obyyeHHas moaesib MAWMHHOIO obyyeHMA Ha BXxoge nojyvyaeT
3aperncTpupoBaHHble NapameTpbl cocToAHMA BecnpoBOAHbIX KaHaNoB CBA3K, MO
KOTOpbiM 0Oy4yeHHas moaenb MalMHHOro obyvyeHMA He BblgaeT pes3ynbTaT
AVNATHOCTUKU COCTOAHUA CEepAeYHO-COCYAMUCTOM CUCTEMbI M TOJIOBHOFO MO3ra
nauueHTa, TO  [AaHHble  33apernucTpupoBaHHble  MapameTpbl  COCTOAHMUA
6ecnpoBogHbIX KaHaNOB CBA3M NOAATCA Ha NnepeobyvyeHne Moaen MalMHHOIO

obyueHus.

OcyuwiecTBneHme n3obpeTteHms.

Cnocob perncrTpaunm 31eKTpPodPU3INONOrMYECKUX CUTHANOB COCTOAHUA CepaeYHo-
COCYANCTOM CUCTEMbI M FOJIOBHOTO MO3ra NauMeHTOB XapaKTepu3yeTca Tem, YTO
NepBOHAYasibHO MNPOM3BOAAT 3anucb obyvawweir BbIOOPKU  pe3ynbTaToB
AWNATHOCTUKU COCTOAHUA CepaeYHO-COCyaANCTOMN cnctemol 1, cGopmMMpPOBAHHOM Ha
OCHOBE Mapas/jieNlbHOW pPerncTpauum 31eKTpPOoPU3UONOTMYECKUX CUTHANOB,
NOJly4aemMbIX C 31EeKTPOKapamorpadum, BbINOJHEHHOM C  WMCMNO/b30BAHUEM
aNleKTpoKkapauorpada, U noayyaemblx B pesynbtate peructpauum RSSI mn CSI

napameTpoB COCTOAHUA 6eCI'IpOBOLI,HbIX KaHa/10B CBA3U, MNMoJsiydaemMbliX CO CMapT-



YCTPOMCTB, TaKMX KakK cMapTHOH, cmapT-4ackl, cmapT Wi-Fi poyTtep, a TakKe RSSI
NnapameTpPOoB COCTOAHMUA BecnpoBOAHbIX KaHA/IOB CBA3M, NOJlyYaeMbIX C penuTepa
COTOBOM CBA3M W KaHana cBA3M 6a30BOM CTAHUMKM, Aasiee NPOBOAAT 3aMNUChb
obyvaroweir BblOOpPKM  pe3ynbTaTOB  AMArHOCTMKM  FO/IOBHOMO  MoO3ra 2,
chOpMMPOBAHHOM Ha OCHOBe napansiesbHOM perncrpauum
31eKTPOPU3NOIOTUYECKUX CUTHANOB, MONYYAEMbIX C 3/1eKTPO3HUEeDAIOrPaMMmbl,
BbINO/IHEHHOM C WCNO/b30BaHMEM 3neKTpoaHuedanorpada, m RSSI wmn CSI
napameTpoB cOCTOAHMA BecnpoBOAHOro KaHana cBsA3u, nosydyaemblx ¢ Bluetooth-
YCTPOWMCTB, YCTAHOB/EHHbIX B MNpPaBbli WM NeBbln 6ecnpPoBOAHON HAYLIHUK,
BCTaB/IEHHbIX B YLK NauuMeHTa, Hanpumep 6ecnpoBoaHble HayWHWUKKU apple
airpods. Mpu aTom npmn popmmnpoBaHMKn obyyatowein BbiIbopKn ana oboux cnyyaes
YYUTbIBAIOTCA pPa3/IMYHbIE CUEHAPUWU NOBEAEHUA MaUMEHTOB, pPa3Hble COCTOAHUA
3/10pOBbA CEPAEYHO-COCYAUCTON CUCTEMbBI M FTONOBHOrO Mo3ra (6e3 natonorumn, ¢
Pa3/IMYHbIMKU NATONOTMAMM), @ TaK¥Ke YUYMTbIBAKOTCA NOOBOM NPU3HAK U BO3PACT
NauneHToB, B TOM uYucie ana popmMmnpoBaHMa obyyatowein BbIOOpPKKU pe3ynbTaToB
AWATHOCTUKU COCTOAHUA CEepAEeYHO-COCYAUCTOU CUCTEMbI YYMUTbIBAKOTCA AAHHblE
NO COCTOAHMIO CepAEeYHO-COCYAUCTON cucTembl nnoga B yTpobe matepu w
HenocpeAcTBEHHO camon HepeMeHHOM KeHLWMUHbI.

[anee HenocpeACTBEHHO NPOBOAAT 06yYeHUe MoAeNn MalIMHHOro obyyeHus 3,
B pamKax KOTOpPOro ocyuwecTBAAKT obyyeHMe MoAeNn MaLIMHHOIo obyyeHun
BHayane Ha AWArHOCTUKY COCTOAHUA CepaeyYHO-COCYAUCTOM CUCTEMbI MNyTem
obyyeHMa Ha CONOCTaB/AeHUE pe3yNbTaTOB AMArHOCTMKM NauueHTa no
3/1eKTPOPU3N0IOTUYECKUX CUTHANAM, MOJYYEHHbIM C 3/IEKTPOKapAuorpapuu, c
pesynbTaTamMu 3apeructpupoBaHHbiXx RSSI mn  CSI napameTpoB COCTOAHMA
H6ecnpoBOAHbIX KAHANOB CBA3M, B pe3y/ibTaTe Yero Moaenb MallMHHOro obyyeHums
obyyaeTca no pesynbTaTam peructpupyembix RSSI n CSI napameTpoB cocToaHMSA
H6ecnpoBOAHbIX KaHanoOB CBA3M AMArHOCTUPOBATb COCTOAHWE CepAedHo-

COCY[I,MCTO% CUCTembl, a 3atem Ha AUArHOCTUKY COCTOAHUA TOJIOBHOINo MoO3ra, K



npumepy, HepBHbIX 3ab0/seBaHMA, HaApPyLWeHWA CHa, N0 COMNOCTaBAEHMUIO
pe3ynbTaToB NO  3/IeKTPOPU3NONOTMYECKUX  CUTHANMAM, MNOJYYEeHHbIM C
aNeKTpoKapauorpadumn, ¢ pesynbTaTtamun 3apernctpupoBaHHbix RSSI u  CSI
napameTpoB COCTOAHMA OecnpoBOAHOrO KaHafna CBA3M, B pe3y/bTaTe 4ero
MoJeNlb MallMHHOro obyyeHus obyyaeTca no 3apernctpmpoBaHHbim RSSI n CSI
napameTpam COCTOSSHMA ©6ecnpoBOAHOro KaHana CBA3M AMArHOCTUPOBATb
COCTOAHME r0/I0BHOIO MO3ra.

3aTem C NOMOLLbIO 0OYyYEeHHON MoAeN N MaLLMHHOIO 06yyeHMs Ha aTane obyvyeHus
MOZENIN MaLUMHHOTo 0byyeHns 3 NPons3BoaAAT ANArHOCTUKY COCTOSIHUA CepaeUHo-
COCYANCTOM CUCTEMbI W TONOBHOTO Mo3ra 4, Ha KOTOPOM AMarHOCTUPYHOT
COCTOAHUE CepAevYHO-COCYAUCTOM cucTembl No peructpupyembim RSSI u CSI
napameTpam coCToAHMA 6ecnpoBOAHbIX KaHA/M0B CBA3M, NOYYAEMbIX CO CMapT-
YCTPOMCTB, TaKMX KaK CMApTPOH, cmapT-yacbl, cmapT Wi-Fi poyTep, a TakxKe Ha
ocHoBe perucTpaummn RSSI napameTpos coctoaHUsa BecnpoBoAHbIX KAHANOB CBA3M,
Noay4YyaembiX C penutepa COTOBOWM CBAA3WM M KaHana cBA3M 6a3oBOM CTaHUMM, a
3aTeM OMarHOCTUPYHIOT COCTOAAHME rOJI0OBHOMO MO3ra No pesy/sbTaTamM perncrpaumm
RSSI u CSI napameTpoB cocToAaHMA BecnpoBoAgHOro KaHana ceasu Bluetooth.

B cnyyae, ecnn obyyeHHada moaenb MaWKWHHOMO obyyeHUA Ha 3Tane obyyeHun
MOJENIN MALIMHHOro obyyeHMs 3 Ha 3Tane AMArHOCTUKU COCTOAHMA CepAedHo-
COCYAUCTOM CUCTEMblI W TOJIOBHOrO Mo3ra 4 Ha Bxoge nojy4vaer
3aperncTpupoBaHHbIE NapameTpbl cocToAHMA BecnpoBOAHbIX KaHaNoB CBSA3K, MO
KOTOpbiM 0Oy4yeHHas Mmoaenb MalMHHOro o06yvyeHMA He BblgaeT pesyabTaT
AWArHOCTUKU COCTOAHUA CEepAedYHO-COCYAUCTOM CUCTEMbI M TOJIOBHOrO MO3ra
naumMeHTa, TO  [AaHHble  3aperucTpupoBaHHble  nNapameTpbl  COCTOAHMA
H6ecnpoBoAHbIX KAHANI0B CBA3U NOAAKDTCA Ha NnepeobyyeHne MoaeN N MALLIMHHOTO

obyueHus 5.



TexHUYeckuit pesynbTaT M306pPeTEHUA CHUMKEHME MHBA3UBHOCTM ANArHOCTUKM
NaTo/IOMMiA CepAevYHO-COCYAUCTON CUCTEMbI M TO/IOBHOFO MO3ra MauUMEHTOB C
obecneyeHnem Tpebyemoih TOYHOCTU ANArHOCTUKM AOCTUTAeTCA 3a CYeT TOro, YTo
3anucb oby4yalowmx BbIGOPOK pe3ynbTaToB ANMArHOCTUKU COCTOAHUA CeppeYHo-
COCYAMUCTON CUCTEMbI W TONOBHOrO MoO3ra, cPOPMMPOBAHHOM Ha OCHOBe
perncTpaumm 31eKTpodpuUsnoNormiecknx CUrHanoB, NapannesibHO NOAyYaemblX C
aNeKTpoKapanorpadpum U  31eKTposaHuedanorpammbl, W  COOTBETCTBYHLLUX
napameTpoB 6ecnpoBOAHbIX KaHa/N0B CBA3W, NO3BOMAET CYLLECTBEHHO MOBbICUTb
KauecTBo o06yyeHMe MOAEeNN MalMHHOro o0bydyeHUA U, KaK cieacTsue,
obecneyeHne Tpebyemon TOYHOCTM AOMArHOCTUKU COCTOAAHUA  CepAeyHo-
COCYANCTOM CUCTEMbI U FTOIOBHOTO MO3ra, NpyY 3TOM TaKoW Noaxod K obyyeHuto
MoAeNIM MaLIMHHOTO OOyyeHUs WM B BNOC/AEACTBUM AMATHOCTUKU COCTOAHMUA
cepaeyYHo-cocyaMCTOM CUCTEMBI M TOIOBHOFO MO3ra, NPOU3BOAALLANACA Ha OCHOBE
3apernMcTpMpPoOBaHHbIX MapamMeTpoB 6ecnpoBOAHbIX KaHaNOB CBA3W, MO3BOASAET
CHM3WUTb WHBA3UBHOCTb MNPU NPOBEAEHUM AMATHOCTUKM nNpu obecneyeHuu
Tpebyemoi TOYHOCTM [AMArHOCTUKKM, a TaKXKe pPacliMpUTb BO3MOMKHOCTM
NpoBeAeHUs AWUArHOCTUKM HEMHBA3UBHbIMW METOZaMM, TaK KaK MUCMNOJ/b3yemble
ANA perucTpaummn napameTpoB 6ecnpoBOHbIX KaHa/N0B CBA3W CMapT-yCTPOMUCTBA
MoryT Bcerga 6biTb HafeTbl Ha nauueHTax. Kpome Toro, coxpaHeHue Tpebyemoit
TOYHOCTM Npu cob0AeHNN NOAX0A0B B HEMHBA3MBHOW ANArHOCTUKE AOCTUraeTca
3a cyeT nepeobyyeHns mMoaenn MalMHHOro obydyeHua B Caydasx, Koraa B xoge
ANArHOCTUKU PerucTpupyloTca napameTpbl 6ecnpoBOAHbIX KaHa/loB  CBA3MW,

KOTOpblE 6bl1N He YYTEHDbI MPU O6yquMM moaesn mawmHHOro O6yquMﬂ.

Mpumepbl AOCTUKEHUA TEXHUYECKOIO pe3y/ibTaTa:
Y nauueHTa EKaTtepuHbl, 55 net, Ha 3aTane pernctpauum RSSI u CSI napameTpos
H6ecnpoBOAHbIX KaHA/0B CBA3M, NO/yYaeMbIX CO CMapT-yCTPOMCTB, @ UMEHHO CO

cMapTPoHa, cmapT-yacoB, cmapTt Wi-Fi poytepa, a Takxe peructpaumm RSSI



NapameTpPOoB COCTOAHUA BecnpoBOAHbIX KAHA/IOB CBA3M, NOlyYaeMbIX C penuTepa
COTOBOM CBA3M W KaHana cBA3W 6a30BOM CTAHUMW, ANA AMATHOCTUKU COCTOAHMA
cepaeyHo-cocyauctom cuctembl M RSSI m  CSI  napameTpoB COCTOAHMA
becnpoBogHOro  KaHana  ¢€BA3W, nosyv4aemblx ¢ Bluetooth-yctpoicts
6ecnpoBOAHbIX HAYLHWKOB, BCTaB/AEHHbIX B YW NauueHTa, ANa AMarHOCTUKU
COCTOSAIHMA FO/IOBHOIMO MO3ra € UCNo/b30BaHMEM 06y4eHHOM MoAeNN MaLIMHHOIO
obyyeHnsa ObinM  BbiABAEHbI CcaeayloWwMe NAToONOMMKU  CepaevYHO-COCYyaAUCTOMN
CUCTEMbI, @ UMEHHO MMWOKApPAMUT, TMNepTOHUA M NATONOMMKU rONOBHOIO MO3ra, a
MMEHHO pPa3BUTUE 3NUAENTUYECKON 60Me3HU, HEBPOTUYECKME CUMMNTOMBbI,
NPoABAAKOWMECA B MNAHUYECKUX aTaKax W HapyweHun cHa. locne BbiABAEHUA
AAHHbIX NATO/IOTUMA CepAEeYHO-COCYAUCTON CUCTEMbI M TOJIOBHOIO MO3T, NAaUMEHT
6bln NpoaMarHocTMpoBaH Ha ocHoBe aHanms3a 3KI u 33, B pe3ynbTaTe 4ero

INArHo3bl 661/ NOATBEPKAEHbI C TOYHOCTbIO 97%.

MaumeHT EneHa, 32 roga, Ha BocbmMoM Mmecaue bepemeHHocTM. Ha 3Tane
pernctpaumm RSSI un CSI napameTpoB 6ecnpoBoaHbIX KAHAN0B CBA3U, NOJy4aeMblX
co cmapt Wi-Fi poytepa, Ana AMArHOCTUKU COCTOAHUA CepaevyHO-COCYyAUCTOM
CUCTEMbBI C UCNOJ/Ib30BaHUEM 0OYyYeHHOM Moaenn MallMHHOro obydyeHus y naoaa
BHYTPU OepeMeHHOM KEeHLWMWHbl O6blAn  3aperucTpupoBaHbl  NapameTpbl
6ecnpoBoAHbIX KaHaNoOB CBA3W, NO KOTOpPbIM 6bINO  AMArHOCTUPOBAHO
HOpManbHoe, 6e3 OTKIOHEHWUI COCTOAHUE CepAeYHO-COCYAUCTOM cucTemMbl. Mpu
3TOM Y MaTepu No 3aperMcTpUpPOBaHHbIM NapaMeTpam COCTOSIHUA 6ecnpoBOAHbIX
KaHanoB cBA3M Oblna BbiABAEHA TaxuKapaua. PaspgeneHne napameTposB
H6ecnpoBOAHbIX KaHaN0B CBA3U, PErUCTPUPYEMBIX OT BHYTPUYTPOOHOro naoaa u
HenocpeacTBEHHO OepeMeHHOM XeHLWMHbl, NPOM3BOAUTCA Ha OCHOBe YyyeTa
ocobeHHOCTEN UX 3NEKTPOKApAMOrpamMm M NapaniesbHO PErMcTpupyembix Mpwu
3TOM NapameTpoB HecnpoBOAHbIX KAHA/0B CBA3M, KOTOPble 3aKNaAblBalOTCA NpU

O6Y'~1€HMM moaenn MalWKnHHOro O6yquMﬂ. Nocne BblABNEHHbIE C nomMmoubro



06y4YeHHO Mogenn MaLIMHHOIO OOYy4YeHUs COCTOAHUA CepAedYHO-COCYAUCTOM
cUCTeMbl Nnoaa u 6epemeHHOM KeHLWMHbl OblIM NPOBEPeHbl Ha OCHOBE aHanM3a
OKI nnoga n 6epeMeHHON KEHLWMHbl, B pe3ynbTaTe 4Yero AuarHosbl 6blau

noATBep*AeHbl C TOYHOCTbIO 95%.

[aHHbIN NpuMep oTpaxKaeT peannsaumio 3aasnaemoro cnocoba. [ina storo 6bina
cobpaHa rpynna naumeHToB B Bo3pacte oT 25 ao 65 net. C nomouwbio AaHHbIX
NauuMeHToB NPOU3BOAMNUCL 3anncKu  obyvyawwmMx BbIOOPOK pe3ynbTaToB
AVWArHOCTUKMU COCTOSIHMA CepAeYHO-COCYAMUCTOM CUCTEMbI M TOSIOBHOrO MO3ra,
BHayasle MNauUMeHTOB MOAK/AYANM K 3NeKTpoKapauorpady W CHUMAIU
3/IeKTpoKapauorpadmio Ha NPOTAXKEHUN NATb AHelr no 10 aneKTpoKapauorpapui
C Nepuoaom CHATUA KaxXaoh OoAMH 4ac, B utore 6bi1o cobpaHo 50
3NleKTpoKapauorpaduin, Kotopble ObIIN NPOAHANN3UPOBAHbI U NO NOJSYYEHHbIM
AaHHbIM (OTKNOHEHUAM OCHOBHbIX 3ybuos: P, Q, R, S u T). K npumepy, y
nauyveHTa WMBaHa, 39 neT, O6bIIM AMArHOCTUPOBAHO cAeAyloWMe NaToNOMMU
CepaeyYHo-cocyamcTomn CUCTEMbI, @ MMEHHO:

1) runepTtpodua oTAEN0B cepaua, YTO CONPOBOXKAANOCh YBEIUYEHUEM BPEMEHMU
BHYTPEHHEro OTK/JOHEHUS,, MOCKO/bKY B rMnepTpoPUpPOBAaHHOM MUOKapAe
BO3OYy»KeHMe Ao/blle PacnpOoCTPaHAETCA Ha ydyacTKe OT 3HAO0KapAa K anuKkapay,
BO3pacTaHMem amnantyapl 3ybua R, uvwemuen cybsHAoOKapAUanbHbIX CNOEB
cepaua, obycnoBneHHaa HeAOoCTaTKOM KPOBMW, MPUTEKAloWEen No KOPOHAaPHbIM
apTepusm, HapylleHMEM NPOBOAMMOCTU, OTKNOHEHUEM 3J/IEKTPUYECKOMN OCHU
cepaua B CTOPOHY rMNepTpodUPOBAHHOIO OTAENA, TaK KaK ero macca Bo3pacTaeT
M3-3a pocTa KapAUOMMUOLMUTOB, U3MEHEHUEM 3/IEKTPUYECKOM MO3ULUKN cepaua;
cMelleHnem  nepexogHoi  30Hbl  (V3), nposBaswouweecd  U3IMEHEeHUem
COOTHOLWeHMA 3ybuoB R 1 S B TpeTbem rpyAHOM OTBEEHUU;

2) cTeHOKapauMa, 4TO COMNPOBOXAA/NOCb U3MEHEHMAMWM KOHEYHOM  YacTu

xenygoukoBoro Komnnekca QRS: aenpeccua cermeHTa S — T; pasHoobpasHble
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nameHeHms 3ybua T, Hanpumep, yMeHbLUEHME aMNAUTYAbl, ABYXPA3HOCTD,
M303NEKTPUYHOCTb WM  HEraTMBHOCTb, OYAroBblA  XapaKTep  YKa3aHHbIX
M3MEHEHUN: pPEerucTpuMpoBasMCb B OOHOM WM ABYX OTBeAEHMUAX, TaK Kak
Hab4a0WAACA TMMOKCMA HOCUT IOKANbHbIMA XapaKTep, pPa3BUBaAcb B baccenHe
0TAEeNbHOW BETBM KOPOHAPHOM apTepum;

3) Taxukapaua, YTO CONPOBOXAANOCb NOBbILEHUEM 4acTOTbl CepAeYHbIX
COKpaLLeHMI, NpK 3TOM pUTM cepaua cocTtanan 100-150 yaapoB B MUHYTY, 4YTO
OTPaXKasioCb MOBbILLEHNEM aBTOMaTU3Ma CMHYCOBOIO Y3/1a, TaKXe OTMe4anocb
yMeHbleHne npomexyTka R — R, nockonbKy ykopoTtunca uHTepsan T — P,
COKpaTuaca oTpe3oK P — Q; cTteneHb yvyalweHua cepgevyHoro putma bbiaa npamo
NponopuMoHanbHa ymeHblweHUto Q — T, Habnoganocb BocxoadAllee CMeLLeHMe
cermeHTa RS — T BHM3 OT M303/1EKTPUUECKOWN JIUHUN.

MapannenbHO NPWU CHATUKU 3NEKTpoKapamnorpadumn pernctpmposanmnce RSSI n CSI
napameTpbl 6ecnpoBOAHbIX KaHA/0B CBA3M, KOTOpble CHUMAJUCL CO CMapT-
YCTPOMCTB, a WMeHHO naccuBHoro Wi-fi  poyTtepa, cmapT-4yacoB M
PErmcTpupoBanmMcb Ha  MobuabHbi  TenedoH: RSSI  pernctpupyembimu
napameTpamn OblIM NOKas3aTe/IM MOLLHOCTU BXOAAWMX CUTHANOB, MOMEXU W
WYMbl, NOCTynalowWwmx ¢ 6a30BbIX CTAaHUWIA COTOBOM CBA3U U PENUTEpPOSB,
nsmepsiemble B Abm, a CSI pernctpupyembiMmn napameTpamun 6bianM napameTpbl
CUrHana, pacnpocTpaHAemble OT nepejaTdMKa K NPUEMHUKY U OTpaxKarouue
pacceaHue, 3aMUpaHWME U YMeHbLEeHMA MOLLHOCTU CUrHasa, a WMEHHO
napameTpbl MTHOBEHHOM, cTaTucTnuieckom CSI.

3aTemM nNAUMEHTOB MOAKAKYUAM K 3/IeKTpo3Huedanorpady M CHUMANU
3/IeKTPO3HLepanorpammy Ha NPOTAXKEHUN NATb AHEN no 10
3/1eKTPO3HUEedaNorpaMmm € NEPUOAOM CHATUA KaXKAOM OoAMH 4yac, B utore 6biso
cobpaHo 50 anekTposHuedanorpamm, KoTopble 6blIM NPOaHaAN3UPOBAHbI U MO
NONYYeHHbIM JaHHbIM (4YacToTa, amnnnTyga, CTEeneHb MPOoSABMEHNA WU

30HanbHble pasnuuus, a-putMm, B-puTMm, B-konebaHusa, O-aKTUBHOCTb, a
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MMEHHO WuX dopma BOMH, MOAYNAUMSA, AacUMMETPUS, CKMNOHHOCTb K

OPMMNPOBaAHNIO BCMbIWEK) y NauneHTa bblnv AUMArHOCTMPOBAHO creaylowme
NaToNoOrMn  CepaeyYHO-COCYaMUCTOM  CUCTEMbI, @ MMEHHO HajsuuMe oudara
napuyanbHOM 3NUNenTMGOPMHON AKTUBHOCTM B NI0OOHO-BMCOYHOM 0bnacTu
NPaBoro NOJywapua, KOToOpble COMPOBOXAANUCHL CeAyIOWUMN NapameTpamMu: o-
putM  cnabomoaynupoBaH, dparmeHTapHbIil, HEeYyCTOMYMB MO YacToTe, C
amnantygon go 50 MKB, npeobnagaHnem B TeMEHHbIX OTAenax MNpPaBoro
NONYLWAPUA; BblParKeHHbIA odyar 6- U [3-aKTMBHOCTM B NpaBoi N0H6HO-BUCOYHOM
obnactn; B-aKTMBHOCTb HE3HAYUTENbHO NpeacTaBieHa B JIOOHO-UEHTPabHbIX
oTAeniax; MNAPOKCU3MAJIbHAaA aAKTUBHOCTb XapaKTepu3oBasacb CUHXPOHHbIMU
reHepasM30BaHHbIMU Pa3pAgaMU  KOMNJEKCa OCTPbIX U MegJieHHbIX BOJIH;
rMNepBeHTU/IALUMA Bbi3biBasla HE3HAaUYUTE/IbHOE yCuieHue gesopraHusauum 33I.
MapannenbHO NpU CHATUU 3NEKTpo3sHUedanorpadmim peructpupoBannce RSSI um
CSI napameTpbl 6ecnpoBogHbIX KaHanoB cBA3n Bluetooth, KoTopblie cHUManuch ¢
Bluetooth-ycTpoiicTB BcTaBieHHbIX B ywu 6ecnpoBOAHbIX HayWHMKOB apple
airpods 1 perncTpMpoBanncb Ha CMapPTHOH.

Ha ocHoBe nonydyeHHoW obyyawouweit Bbi6OpKM Oblna npoBegeHo obyyeHue
MOJENIN MalIMHHOIro oby4yeHUss, a UMEHHO CBEepPTOYHOMN HEeWpPOHHOM ceTu. Ans
yero obyvatowas BbIGOpKa, cocToAlWaa M3 HabopoB AaHHbIX, BKAKYAKOLLMX
nokasaHma 3Kl mn 93 M cooTBeTCTBYHOWMX UM nNapameTpam 6ecnpoBoAHbIX
KaHanoB cBA3Wn, bblna pasgenaHa Ha obyyarwouwyo — 50%, KOHTPOAbHY — 30% U
TecTtoByto 20%. B pe3ynbTaTe yero HempoHHan ceTb obyuynnacb 6e3 nepeobyyeHus
C KayectBom 97% nNpaBUAbHOIO AWAarHOCTUPOBAHMA AMATHO30B COCTOAHMA
CepAeYyHoO-COCYAUCTOM  CUCTEMbI W TONOBHOrO MO3ra Mo  napameTpam
H6ecnpoBoAHbIX KaHAN0B CBA3U, UCNOJIb3yEMble B TECTOBOM BblGOpPKE, KOTOpas He
yyacTBoBasa Npu obyvyeHUU, a MUCNONb30BaAACh AN1A OLUEHKM KayecTBa 0byvyeHUd

CBEPTOYHOM HEMPOHHOM CeTH.
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®OPMY/NIA USOBPETEHUA

1. Cnoco6 HeWHBAa3MBHOW AMArHOCTUKU COCTOSIHUA CEepAEeYHO-COCYAUCTOM
CUCTEMbl W TONOBHONO MO3ra MauUMeHTOB  XapaKTepusyeTca Tem, 4TO
nepBoHa4YasibHO NpPOM3BOAAT 3anucb obyyawuwein BblOOPKM pe3ynbTaToB
[NArHOCTUKU COCTOSAIHUA CepaevyHO-COCYAUCTON cUCTeMbl, CHOPMUPOBAHHOMN Ha
OCHOBE pPerucTpauum 31eKTPoPMU3NONOrMYECKUX CUTHANOB, NapanienbHo
nosly4aembixX C 3/1EKTpoKapaMorpadumn U B pesynbTaTe perucTpauum napameTpos
cocToaHMA 6ecnpoBOoAHbIX KaHAa/N0B CBA3M, Aanee NPoBOAAT 3anNucb obyvatoLLe
BbIOOPKU pe3y/bTaToB AMArHOCTUMKM TO/I0BHOrO Mo3ra, chOpMMPOBaAHHOM Ha
OCHOBE pPerucTpauum 31eKTPoPM3NONOrMYECKUX CUTHANOB, NapasniesbHo
nojsly4aembiX C 3/1eKTposHUedasiorpaMmmbl U B pe3ynbTaTe pPeructpauum
napamMeTpoB COCTOAHMA 6ecnpoBOAHbIX KaHanoB CBA3M, Janee nNpoBogAaT
obyyeHHe mMogenn MalMHHOro obyyeHUsA, B pamMKax KOTOPOro OCYLLECTBAAKOT
obyyeHWe Moaenn MalKWHHOro 0byyeHUA BHAYyane Ha AUMArHOCTUKY COCTOAHMA
cepaeyYyHo-cocyamcTomn cucTeMbl NyTem obydeHMA Ha CONOCTaBAEHUE Pe3ynbTaToB
ANArHOCTUKU NaUMEeHTa MO 31eKTPOPMU3NONOTMYECKUX CUTHAIAM, NOJTYYEHHbIM C
3/1eKTpoKapamnorpadum, ¢ pesyibTaTamMu 3aperucTPUpPOBaHHbIX NapameTpPoB
coctoaHMA 6ecnpoBOAHbIX KaHanoB CBA3M, B pe3ynbTaTe 4Yero MOJE/b
MallMHHOro obyyeHua obyyaeTca No pesy/bTaTaM PErucTPUpPyembIX NapameTpoB
cocToaHMA 6ecnpoBOAHbIX KaHa/loOB CBA3W  AMArHOCTMPOBATb  COCTOSHUE
cepae4YyHo-cocyanCTon CUCTEeMbl, @ 3aTeM Ha AMarHOCTUKY COCTOAHMUA FOJIOBHOrO
MO3ra MO COMNOCTaB/EHUK  pe3ynbTaToB  AMArHOCTUKM  NauueHTa no
3NeKTPODU3NONONMYECKUX CUFHANAM, NOJIYYEHHbIM C 3/1eKTpoKapauorpadum c
pe3ynbTaTaMu 3apPerncTpMpoBaHHbIX MNapamMeTPoB COCTOAHMA 6ecnpoBOAHbIX
KaHa/IoB CBA3M, B pe3y/bTaTe Yero Moaesb MalmnHHOro obyyeHua obyyaeTtcs no
3aperncTpMpPoBaHHbIM NapameTpam cocToAHMA 6ecnpoBOAHbLIX KaHa/loB CBA3U

ANarHoOCTUpoBaTb COCTOAHME TOJIOBHOITo MO3ra, 3atem C NnNOMoublo 06y’~l€HHOﬁ



MOZEeNIN MaWWHHOro obyyeHns Ha 3Tane o06yyeHMA MOAENM MALIMHHOIO
0byyeHMa NpPon3BOAAT ANArHOCTUKY COCTOSIHUA CepAeYHO-COCYAUCTON CUCTEMbI U
rOIOBHOrO MO3ra, Ha KOTOPOM AMArHOCTUPYIOT COCTOAHUE CepAevYHO-COCYANCTOM
CUCTEMbI M TOJIOBHOMO MO3ra NO pPernucTpupyembiMm MapameTpam COCTOAHUA
6ecnpoBoAHbIX KAHA/IOB CBA3M.

2. Cnocob6 no n.l, oTAnYalOWKIAcA Tem, YTo Aas 3anucu oby4yarolen BbIOOPKU
pe3y/nbTaToOB AWArHOCTUKU COCTOAHUA CEPAEYHO-COCYAUCTOM CUCTEMbI MPOBOAAT
pernctpaumto RSSI n CSI napameTpoB cocToAHMA 6HecnpoBOAHbIX KaHa/I0B CBA3W.
3. Cnocob6 no n.l, oTAMYaOWMIACA TeM, YTO AAS 3anncu obyyarowen BbIOOPKM
pe3y/ibTaTOB AMArHOCTUKWU COCTOAHUA FOJIOBHOINO MO3ra NPoOBOAAT perncrpauuio
RSSI n CSI napameTpoB cocTosiHUA 6ecnpoBOAHOro KaHana CBA3W.

4. Cnocob no n.1, oTAMYaKWMNCA TeM, YTO ecin 0bydyeHHas MoAaeb MalIMHHOIO
obyyeHMs Ha Bxoge NoOJy4aeT 3aPEerncTPUpPOBAHHbIE MapaMeTpPbl COCTOAHMUSA
H6ecnpoBOAHbIX KaHANOB CBA3M, MO KOTopbiM 0byvyeHHas moaenb MALIMHHOIO
obyyeHMa He BblgaeT pe3ynbTaT AMATHOCTUKU COCTOSIHUA CepaevyHO-COCYyAUCTOM
CUCTEMbI M TOJIOBHOMO MO3ra nauyeHTa, TO JaHHble 3aperncTpupoBaHHble
napameTpbl  cocTosaHMA  6ecnpoBOAHbLIX KaHa/loB  CBA3M  MNOJAOTCA  Ha

nepeo6yquMe mMmoaes i MallnHHOro O6yquMﬂ.
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