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PE3IOME

BBEAEHWUE. PacnpocTpaHeHHOCTb MOCTUHCYNbTHbIX ABMIraTeNbHbIX U HEMPONCUXONOTMYECKNX PAacCTPONCTB BeNMKa, OAHAKO 3TV BUbI
HapyLeHn 06bIYHO paccMaTPUBalOTCA 6e3 B3aMMOCBA3M APYT C APYroM, TaKXKe 1 METOAbI peabunnTaumy pacCMaTprBaOTCA B KOHTEK-
CTe MOHOZOMEHHOTO BANAHUA Ha OTAEeNbHbIE GYHKLNN.

LIEJ1b. MpoBecTun aHanu3 nmeLmxcsa HayYHblX AaHHbIX O POJIN NCUXOPU3NONTOTMYECKUX TEXHOMOT I C B1uonornyeckor o6paTHom cBs-
3bto (BOC) B 0611aCTN KNMHNYECKOWN MeAVLIUHBI 1 MEAVLIMHCKOW peabunutaymn.

MATEPUAIJIbI. MNMpoaHann3npoBaHo 50 NCTOYHMKOB, 25 13 KOTOPbIX — CTaTbW BbICOKOTO YPOBHA AOKa3aTeNbHOCTM (paHLOMMU3NPO-
BaHHble KOHTPONMpYyeMble NCCNIeAOoBaHNsA, MeTaaHanr3bl, cucTemaTuyeckue 063opbl), onybinkoBaHHble B 6a3ax AaHHbIx Elibrary.ru,
Medline, Web of Science, PubMed un Scopus 3a neprog 2009-2024 rr.

PE3YJIbTATbI. Vi3yueHbl kKomnnekcHoe fencteue metoga BOC Ha ¢usmyeckme CUMNTOMbI M MCUXOMOFMYECKOe COCTOAHME Mnauu-
€HTOB, a TaKXKe BO3MOXHOCTb MCMONb30BaHUA $U3MONOrMYeckmx nokasatenei AnA agantuBHoro 6uoynpaeneHus. Hanbonbluee
KOMNMYeCTBO A0KAa3aTeNbCTB UMEETCA O MOMOXKUTENIbHOM BAVAHUM TEXHOMOIMK C ucnonb3oBaHnem BOC Ha NcMxosmMoLuMOoHanbHoOe
COCTOAAHME MALMEHTOB N COCTOAHME CePAEeYHO-COCYAMNCTON CUCTEMbI. 3HaUMMble pe3ysbTaTbl NOSyYeHbl Npu ncnonbsosaHun BOC-
3N1eKTPOMUOrpadUUecKoro TPEHNHIA B KOMMJIEKCHOW Tepanuu roflIoBHON 60NN 1 CBA3aHHbIX C HEM SMOLMOHANbHbIX PacCTPOWCTB.
Bce nccnenoBaHuMsi UMEIOT BbICOKMI YPOBEHb JOCTOBEPHOCTY AOKA3aTENbCTB U YOeAUTeNbHOCTA peKoMeHAauuin. bonbluon nporpecc
JOCTUMHYT B 0651aCTV Pa3paboTKN MHHOBALMOHHBIX NCUXO(PU3NONOrMYeCcKrX TEXHOMOMIA, BKIIOYas 1CMob30BaHMe annapaTHo-Npo-
rpPaMMHbIX KOMMJIEKCOB, 3neKTpo3HLUedpanorpadpum n HemponHtTepdencos.

3AKIIOYEHUE. Mcnxodursnonornyeckue texHonorum ¢ BOC gemoHcTprpytoT 3ddeKTUBHOCTb B peabunmtauuy naLMeHToB ¢ Ncmxo-
COMATUYECKNMMN PacCTPONCTBAMU, MOrPAHNYHBIMM COCTOSHUAMY U PALOM HEBPOJIOrMYecKrX 3aboneBaHunin (ronosHasa 60b, anunen-
Cus, CNMHaNbHasA TpaBMa, UHCYNbT). Heobxoaumbl ganbHenwme nccneaoBaHna ans GpopmMmpoBaHusa AoKasaTenbHol 6a3bl, yTOUHEeHNA
MEXaHU3MOB [e/CTBUA 1 aNrOPUTMOB Ha3HAYEHMWI C y4eTOM GU3MONOrMYECKON 1 NCUXONIOTMYECKON COCTaBNAIOLEN Ie4ebHOro nnm
peabunutaumoHHoro npotecca.

KJTIOYEBDIE CJTOBA: ncrxodusmonoruueckne TexHonornu, 6ronornueckas obpatHas cessb, MeQULMHCKas peabuanTaums,
HellPOUHTEPEIC, BUPTYabHaA PeanbHOCTb, MHCYLT.
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ABSTRACT

INTRODUCTION. There is high prevalence of post-stroke motor and neuropsychological disorders. However, they are usually considered
without interrelation with each other, and rehabilitation methods are also considered in the context of a monodomain effect on specific
functions.

AIM. To analyze the available scientific evidence on the role of psychophysiological technologies with biofeedback in clinical medicine
and medical rehabilitation.

MATERIALS. 50 sources were analyzed, 25 of which are high-level evidence-based articles (randomized controlled trials, meta-analyses,
systematic reviews) published in databases Elibrary.ru, Medline, Web of Science, PubMed and Scopus for the period of 2009-2024.
RESULTS. The complex effect of the BFB method on the physical symptoms and psychological state of patients, as well as the possibility of
using physiological indicators for adaptive biofeedback, has been studied. The greatest amount of evidence is available about the positive
effect of technology using BFB on the psychoemotional state of patients and the state of the cardiovascular system. Significant results were
obtained when using BFB-electromyographic-training in the complex therapy of headache and related emotional disorders. All studies have
a high level of reliability of evidence and credibility of recommendations. Great progress has been made in the development of innovative
psychophysiological technologies, including the use of hardware and software complexes, electroencephalography and neurointerfaces.
CONCLUSION. Psychophysiological technologies with BFB demonstrate effectiveness in the rehabilitation of patients with
psychosomatic disorders, borderline conditions and a number of neurological diseases (headache, epilepsy, spinal injury, stroke).
Further research is needed to form an evidence base, clarify the mechanisms of action and algorithms of prescriptions, taking into
account the physiological and psychological component of the therapeutic or rehabilitation process.
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BBEOEHUE

Mcrxodusmonornyeckne TEXHONOTUN C  UCMOMb30-
BaHMeM meTofa Guonormyeckon obpatHonm cAasn (BOC)
ABNATCA 3GDEKTUBHBIM COBPEMEHHbIM MOAXOAOM, MO-
3BonAlWKMM 6e3 MHBa3MBHbIX BMELIATENbCTB YAYULINTb
dYHKLMOHMpPOBaHWe opraH3ma nyTeM MHCTPYMEHTaNnbHO-
ro obyyeHns HaBblkaM CaMOKOHTPONSA U CaMOpPErynsauuu.
TeopeTnueckmummn ocHoBaMu Ana pa3paboTKyM KoHLenuun
meToga BOC nocnyxunu wmccnepoBaHMA KnacCUyecko-
ro obycnosnusanua W.M. MaBnoBa, onepaHTHOro Hayue-
HuAa B.®. CkuHHepa, Teopun OGYHKLMOHANbHbBIX CUCTEM
MN.K. AHOX1Ha 1 MO3roBOW OpraHM3aLun NCUXNYECKON aes-
TenbHocTU H.M. BexTepeBoii, HayuHble paboTbl H.E. Munne-
pa v paga gpyrux astopos [1]. Metog BOC Hauyan ¢opmu-
poBaTbcA B KOHLe 50-x ronos XX B. B pamKax KNUHNYEeCKO
Hepodusmonornn 1 nepeble PaboTbl GbLIM NOCBALLEHDI
N3y4YeHUNIo BO3MOXKHOCTEN ynpasneHus anbda-putmom [2].
OcnopeHHoe BNOC/eACTBMN NPEAMNONOXKEHNE, YTO NPOU3-
BOJIbHOE ynpaBrieHne anbda-puTMOM MO3BONUT CHMXKATb
WHTEHCMBHOCTb CTPecca, MOCNYKN0 HavarioM paga uccre-
[OBaHWI B 0651acTv perynaumm Mo3roBo akTMBHOCTU AnA
neyeHnn 3NUIEencuu, ankoronnsma, cMHapoma deduumTa
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BHUMaHMA 1 runepaktueHoctn (CABI), a Takxe ppyrux
3aboneBaHuin [3-5].

O6bekToM perynaumm metogom BOC mMoxeT cTaTb Nto-
601 MapameTp OLEHKM >KM3HeOeATeNIbHOCTU OpraHu3Ma:
KOXKHO-TanbBaHMYeckasa peakuma (KIP), kokHaa nposo-
OMMOCTb, 3neKkTposHuedanorpamma (33I), TemnepaTtypa
KOXMW, YacToTa AbixaTenbHbix ABwkeHun (YOL), anekTpo-
Kapanorpamma (3KI), anektpomumorpamma (3Mr), ¢oTo-
nnetusmorpamma (OMN). MeTog yHMKaneH cBoen yHuBep-
CaNbHOCTbIO U HecneunPUUHOCTBIO, MOCKONbKY OKa3blBaeT
BO3JeNCTBME Ha BCE CUCTEMbl OpraHU3Ma, BOBNEYEHHbIE
B perynaunio QyHKLMOHaNbHOrO coctosHuA. Ha cerog-
HAWHWI feHb BOC aBnaeTca ogHUM U3 Hanbonee HayyHO
060CHOBaHHbIX MeTofloB broynpasneHua [6]. KonvyecTtso
NCCReaoBaHUI C UCMOSIb30BaHMEM AAHHOW TEXHOMOMNK He-
YKJIOHHO pacTeT, YTo onpefenseT NoTpebHOCTb B CMCTEMA-
TU3aLMM UMEIOLNXCA HAYYHbIX JaHHbIX, B YaCTHOCTU — TU-
nonormsauyun bOC-MHCTpYMeHTapuA, onpeaeneHmna rpaHnL
NPUMEHNMOCTI Pa3NINYHbIX YCTPOWCTB, aNrOPUTMOB Ha3Ha-
YeHUn, NoKasaHU 1 NPOTUBONOKA3aHUIN C yyeTom ¢pusmo-
JIOFNYECKON 1 NCUXONOrMUYECKOoW COCTAaBAAIOLLEN leyebHO-
ro uny peabunuTaunoHHOro npolecca.
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LEJIb

MpoBecTy aHanm3 UMeILLMXCA HayYHbIX JaHHbIX O PON
ncuxodusmonornyeckux texHonorun ¢ 6OC B obnactu kKnu-
HUYeCKON MeAULMHBI 1 MeAULIMHCKOW peabunuTaumm.

MATEPUAJIbl U METO[bI

MoncKk WCTOYHMKOB MPOBOAUICA B 6asax [HAaHHbIX
Elibrary.ru, Medline, Web of Science, PubMed 1 Scopus 1 Bbl-
ABUN NepBOHayanbHO 50 3anucen, U3 HUX 25 ctateln Gbim
BK/IOUYEHbl B aHaNn3, KPUTEPUAMU KOTOPOro ABUSIOCH CO-
OTBETCTBME (YHAAMEHTANIbHBIM MPUHUMNAM  [oKa3aTesb-
HOW MEeAULMHbI U BPEeMeHHaA OTHEeCEHHOCTb MNybnuMKauui
3a nepuog 2009-2024 rr. Vicnonb3oBanucb cnegyrowme
KJloUeBble C/IOBa: «MCUXOPU3NONOTNYECKE TEXHOOTUNY
(psychophysical technologies), «6ronornyeckas obpaTHas
cBsi3b» U «OroynpaeneHue» (biofeedback), «MeamumHcKas
peabunutaumsa» (medical rehabilitation), <HeponHTepdec»
(neurointerface), «BupTyanbHas peanbHOCTb» (virtual reality).

PE3YJIbTATbl UCCJIEAOBAHUA

Mcvixodusronornyeckas ocHoBa MeTofa b1oynpaBneHns
COCTOWT B OpraHu3aumm Ha npuHumne BOC gononHuTensbHo-
IO CEHCOPHOIO KOHTPONA Haf GY3MOSTOrMUYeCKM NPOLIECCOM
C BO3MOXHOCTbIO NMoc/eayoLLeli BbIpaboTKMU accoLmaTBHO-
ro (ycrnoBHO-pedneKTOpHOro) perynmpoBaHis € Lenblo Ha-
NpaBfeHHOro N3MeHeHUA BbIbPaHHOIO NapameTpa.

Konyenyuu s3¢pcpekmueHocmu memoda 6uoynpaeneHus

Peructpauua n nepepaya nauyueHTy nHdopmaumm o ero
CcOO6CTBEHHOM  QYHKLMOHaNbHOM COCTOAHWM, MOMTy4YaeMol
uepes pas/inyHble AaTUNKM B PEXKMME peanbHOro BpeMeHHU,
no3BonAeT 06yUnTb ero KOPPEKLUUN HapyLIEHHON Gpr3nOoNo-
rMyeckon GYHKUMM C yyacTeM MPOU3BOJIbHBIX 1 HEMPOW3-
BOJIbHbIX MeXaH13MoB camoperynaumu [7]. Mpu nposeaeHUn
3aHATUN NpoucxoauTt drkcauma GU3nonormyeckrx napame-
TpoB opraHuama (KI'P, 33T, Temnepatypa koxu, YA, KT, M,
QI 1 1. 4.) 1 KOMNbloTepHOE NpPeobpa3oBaHKe X B CUTHASbI
obpaTHoI CBA3M, BOCMPYHUMAEMblE YENIOBEKOM B BUfE 3BY-
KOBOro mMnu 3putenbHoro paga. lNoctynneHne nHdopmaumn
0 pur3MonorMyecKnx NapameTpax B pexrme peanbHOro Bpe-
MeHV JaeT BO3MOXHOCTb LieHTpabHbIM aHasIM3aTopam Mo3ra
MFHOBEHHO OLIEHMBaTb B3aMMOCBA3b TENECHbIX OLLYLLEHNI
C LeneBbIMM N3MEHEHNAMU 1 00yYaTbCA NPOW3BOSIBHOMY MX
BOCMPOU3BEAEHNIO.

CywiectByeT paf NPefnonoXeHnin 0 MexaHn3max, B co-
OTBETCTBUM C KOTOpbIMK focTuraeTca sddexktnBHocTb BOC.
MNepBoHauanbHaa KOHLEMNUMA OPUEHTMPOBaHa MpermyLle-
CTBEHHO Ha U3MeHeHVe BMraTesIbHbIX CTpaTernii 1 Npeano-
naraet BO3MOXHOCTb AJ1A MaLlMeHTa Npu NoMoLLy annapar-
HbIX Komnnekcos ¢ BOC HabnogaTb 3a HENPOW3BObHLIMU
1 Heoco3HaBaeMbIMU Mpoueccamu. [Npu 3Tom GoKycMpoBKa
BHYMaHMNA Ha CMMMTOMaXxX U OLLYLIEeHWAX, UM MNpefLlecTBy-
IOLMX, C BO3MOXKHOCTbIO MOHUTOPUHIra GU3MONOrMYEeCcKmX
KoppenaToB no3sonseT chopmrpoBaTb NoBeAeHNEe, YMeHb-
LatoLLee BbIpaXKeHHOCTb CUMNTOMATUKM [8].

CornacHo KOrHUTMBHOW KOHLIENLUK, CMeLLaloLLen JIOKYC
BHMMaHMA Ha MbIC NaumeHTa, TpeHuHrn ¢ BOC meHsAoT
npeAcTaBieHne nayreHTa o 601e3HY, NOBbILLAIT OXKMAAHNSA
NONOXUTENbHbIX 3GHEKTOB 1 MOTUBUPOBAHHOCTL [9]. O6e
KOHLenummn ocHoBaHbl Ha BNnAHUM BOC-TpeHrHra Ha Npeo6-
pa3oBaHMe M3HaualbHO «HEMPABUIIbHOIO» AENCTBUA Yeso-
BEKa B HOBOE, MOMOratoLLee ynyyLlnTb KauecTBO KU3HW.

ARTICLES

TpeTba KOHUEeNuUMA nonaraet, YTo Kax<Aablli YenoBek 06-
nagaet rnybokMM MOHMMaHMeM CBOero ¢Gu3nyeckoro co-
CTOAHWA N ero GYHKUMIA, OBHAKO 3TV CBEAEHNA CKPbITbI MO
MHOXeCTBY NpuynH. B Takom cnyyae BOC cny»kut ctumynu-
pylowmyM GakTopoMm, MO3BONAIOWMM «BbICBOOOAUTE» CO6-
CTBEHHble 3HaHWA 1 BbIBECTU VX Ha YPOBEHb co3HaHKA [10].

JokazamenvHasa 6a3a s¢hgpekmueHocmu mexHonoauti 6OC
3a nepuiog 2020-2024 rr. HabnopaeTca 3HauYWTeNbHOe
yBeNMYeHe Yncna HayuHblix nyonvkaumui no ncnonb3osa-
Huo TexHonormin BOC B 6a3e AaHHbIX HAYYHOW MeaULVH-
ckon nepuoankn PubMed. PasHble aBTOpbl 06BACHAT 3TO
HeOCTaTOYHON 3GPEKTUBHOCTBIO TPAANLIMOHHbBIX METOLOB
dapmakonornyeckoro neyeHus [6, 11-17], Hannumem B Ha-
CTOALMIA MOMEHT Yrny6neHHOro MOHMMaHWA MeXaH3MOB
HeMpOonIacTUYHOCTU U Heo6XOAMMOCTbIO COBEPLUEHCTBO-
BaHVA UMEIOLLMXCA METOLOB MEAWLMHCKON peabunmtaumm
(MP) [11, 18-21], a TakXXe CTPEMUTENbHbIM PAa3BUTMEM Bbl-
UNCTIUTENTBHOWN TEXHWKKM, POOOTOTEXHMKM, METOLOB 3anmncu
MO3rOBbIX CUFHAIOB U MaTeMaTUYeCKMX anropuTMOB AnA NX
fAekoampoBaHuA [21-22]. Takum 06pa3om, BHEAPEHME NCKXO-
¢dursmonormyeckmx TexHonoruii ¢ BOC B KNMHMYECKYIO MpaK-
TVKY ABNAETCA CBOEBPEMEHHBIM 1 HY>KAAeTCA B AaNibHeNLeM
n3yyeHUn ana GopmMMpoBaHUA foKa3aTeslbHON 6asbl, YTOu-
HeHVA MeXaHW3MOB LeNCTBUA 1 METOAONOMMYECKOM 0OOCHO-
BaHuK. MimetoLmeca K HacToALLeMy MOMEHTY MCCieoBaHUA
C NO3MLMUN JoKa3aTeNnbHON MeanLMHbI AeMOHCTPUPYIOT Npe-
UMYLLECTBEHHO CPefHUA YpOBeHb YOeaUTeNIbHOCTU PeKo-
MeHpaumii (YYP) n goctoBepHoCTV fokasaTenbcTs (YA ).

B 1abn. 1 npencraBneH 0630p nccnenoBaHni No NCnonb-
30BaHMWIO Pa3fIYHbIX MCUXOPU3NONOTNYECKUX TPEHWNHIOB
¢ BOC. aHHble oTHocuTenbHO YYP 1 Y[l nprcBoOeHbl B CO-
otBeTcTBUM C MpunoxkeHnem N2 2 K Mpukasy MuHncTepcTea
3npaBooxpaHeHua PO ot 28 deBpana 2019 r. N2 103H «O6
yTBEP)KAEHMN NOpALKa 1 CPOKOB Pa3paboTKN KNMHNYECKNX
pekoMeHAaLMIA, X NepecMoTpa, TUNoBon GOpMbl KNMHNYEC-
KUX pekoMeHZaumi 1 TpeboBaHU K UX CTPYKTYpe, COCTaBy
N HayyHON OBGOCHOBAHHOCTM BKIIIOYAEMON B KAMHMYeCKUe
pekomeHAauUmmn nHbopmMalmnmy.

Hanbonbluan gokasatenbHaa 6a3a cyliecTByeT Ana Knu-
HUYECKOro ncnosnb3oBaHuA KapgmoTtpeHuHra ¢ bOC. Bbl-
COKMIN YpOBEHb [OCTOBEPHOCTY foKasaTenbcTts (1, 2) npu
BbICOKOM YpOBHe YybeauTenbHOCTM pekomeHpaumn (A)
umetoT 24,0 % npoaHann3npoBaHHbIX paboT (6 n3 25), no-
CBALLEHHbIX NCMONb30BaHMIO KapanoTpeHuHra ¢ BOC. BOC-
KapOMOTPEHVIHT ABNAETCA Hambornee 13yyeHHbIM: YCJIOBHanA
pekomMeHAaLmA (He Bce paccmaTprBaeMble Kputepum b dek-
TUBHOCTY ABNAKTCA BaXKHbIMK, HE BCE NCCNIeA0BaHUA MMEeIoT
BbICOKOE MMV YAOBETBOPUTENbHOE METOAOOrMYecKoe Ka-
YeCTBO W/ VX BbIBOLbI MO MHTEPECYOWNM UCXodaM He
ABMIAIOTCA COMMacoBaHHbIMK), NMpefcTaBieHHasa Knaccom B
C Pas3nMUHbIMU YPOBHAMU [OCTOBEPHOCTU [OKa3aTeNbCTB
(2, 3, 4), BcTpeuaeTca B 59,1 % cnyvaes, 13 KoTopbix 6onee
nonoBuHbI (8 13 13 nccnepgoBaHUin) NOCBALLEHbI KapamoTpe-
HUHTY. ViccnepoBaTeny oTMeyatoT NONOXUTENIbHOE BVAHUE
[AaHHOWN TEXHOMOIN He TOSIbKO Ha COCTOAHME CepheyYHO-COo-
CyAVCTOW CMCTEMbI, HO U Ha TeKyLLiee NCMXO3MOLMOHaIbHOe
COCTOAIHVE MaLMeHTOB: CUMNTOMbI TPEBOTU, MAHWUKK, Aenpec-
cum, acteHmu, MNCTP. BaxHbI acnekT NpuMeHeHMA [aHHOTO
Buaa BOC — oTtcpoyeHHas 3¢pPeKTMBHOCTL NpoLeaypbl,
NPOABAAIOLLAACA B YCTONYMBOM U AJINTENIBHOM COXPaHeHWM
HaBblKa SMOLMOHaNbHON camoperynaumm [43].
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CnegyolWwM MO HanuMuuio fJoKasaTenbHoOW 6a3bl AB-
naetca DMI-TpeHVHr. B aHanuTMyeckom ob3ope paboThl,
NnocBsALleHHble M3yyeHuio 3¢pdexkTnBHocTM BOC ¢ ncnonb-
30BaHMeM 3NeKTpoMmorpadumn, NpeacTaBeHbl B TPEX Cy-
yasax (12,0 %). Ba*kHO OTMeTUTb, YTO BCE MMEIOT BbICOKMNIA
YPOBEHb AOCTOBEPHOCTU LOKa3aTenbCTB 1 ybeauTenbHo-
CTV pekomeHAauni. Hanbonee cyliectBeHHble pe3ynbraTbl
noslyyeHbl B OTHOLIEHNN KoMMneKkcHon Tepanuu 'bH, a Tak-
e conpAMXeHHbIX C JaHHOW NaTonornen SMOLMOHabHbIX
pacctpowncTs [45-47].

B oTHOWeHUN Takux Bugos bBOC-Tepanuu, Kak ctabuno-
TPEHVHT, AbIXaTeNbHbIN TPEHUHT, TEPMUYECKNI U TPEHUHT
¢ ncnonb3oBaHmeM KIP, puKkcmpyloTca cpefHUn n HU3KNIA
ypoBHU fokazatenbHocTh (B, C). Tem He meHee nccneno-
BaTeNM OTMEYAOT KOMIMJIEKCHOE AeNCTBME TEXHOIOTUN He
TONbKO Ha $ur3MYecKme CUMNTOMbI, HO 1 Ha NCUXonornye-
CKoe cocTosiHMe obcnenyembix. PaboTbl C MCMONb30BaHNEM
nnetnamorpadpum, I3 n OII BcTpeyatoTca peako.

WHHoeayuoHHble mexHoOMO2UU aAdAanmueHoz2o 6uo-
ynpaeneHus

AHanusmpya coctosHue npobembl TUMONOrM3aLnn Tex-
HUYECKMX YCTPOWCTB, paboTatowwmx no npuHumny bOC, He-
06X0VIMO OTMETUTb, UTO Ha CEroAHALWHUNA AeHb ncxodu-
310n0rMYeckme TeXHONOrMm NpeaCcTaBeHbl crneluanbHbIMm
annapaTtHo-NporpaMMHbiMu Komnnekcamu (AlK). MimeHHo
6narogapa AlMNK MOXHO TOYHO OTKOPPEKTMPOBaTb 060N
n3mepAemMbin napameTp GYHKLMOHMPOBAHNA OpraHm3ma:
nynoc, YOO, AL, nepudepunuyeckoe cocyamctoe conpoTms-
NeHune, 3NeKTPOMPOBOAMMOCTb KOXM, a TakXKe XapakTe-
puctmnkn IKI n 23 [6, 48-49]. MNosasneHne metoda 331 Kak
BO3MOXXHOCTU Hambosee TOUHO HabnogaTb akTMBHOCTb rO-
NOBHOIO MO3ra MOMOXMN0 Hayano CO3AaHuI0 TEXHOSIOMUN,
npogosmxatowen 1 passuaatoLLen koHuenumo bOC — Hen-
pouHTepdeinc «mosr-komnbtotep» (HMK). Ha gaHHbIN Mo-
MEHT CyLLecTByeT MHOXeCTBO BapuaHToB peanusaummn HMK,
B OCHOBE KOTOPOTO JIEXMWT YCTaHOBNIEHUE CBA3M MO3ra Yeno-
BeKa C KommnbtoTepoMm. [prmepom nHTepderica MoryT ciy-
XUTb HENPONpPOTe3bl, B KOTOPbIX 0COO0E YCTPONCTBO CUUTDI-
BaeT yKa3aHuA 13 Mo3ra, obpabaTbiBaeT 1x 1 nepefaeT Ha
KOHTpONNep, OTBETCTBEHHDIN 3a BbIMONIHEHNE KOHKPETHbIX
OBVKEHNN WNCKYCCTBEHHOW KOHeyHocTblo [50]. Ha npwuh-
uunbl BOC onupatoTca akTMBHO mcnonb3yowmneca B MP
MaLUMeHTOB C MapannMyaMmn yCTPOWCTBa: YeNioBeK Mosyyaer
BO3MOXHOCTb NepefBuUraTbCA CaMOCTOATENIbHO C MOMOLLbIO
KOMaHf, nepefaBaeMbIX Ha 3/1EKTPOHHOE YCTPOWCTBO.

MpuHUmnn paboTbl Bcex ycTponcts ¢ HMK cxox: anek-
TPOZbl CUMTbIBAIOT CUTHasbl MO3ra, KOTOPble MOCTYNatoT Ha
MUKPOKOHTPOIep, NPOBOAALLMIA OUNCTKY CUFHANoB OT ap-
TedaKTOB (4BVXKEHNA MbILLL, CepAeYHan AeATeNbHOCTb, No-
MeXu, CoO3fjaBaemMble SNEKTPOHNKOM U T. Ai.). 3aTeM Ha BHeLL-
HeM YCTPOWMCTBE MPY MOMOLLM NCKYCCTBEHHbBIX HEMPOHHbIX
cucTeM CUrHanbl 06pabaTbiBalOTCA C Uenblo maeHTUdU-
KaLun KOMaHAbl, KOTOPOI OHW COOTBETCTBYIOT U KOTopas
BNOCNECTBAM NepefaeTca Ha ynpaBnseMoe YCTPOWCTBO
[51]. TnaBHasA uenb nccnefoBaHMA 3aK/oYanachb B onpege-
neHUn Hanbonee [OCTOBEPHbIX MOKasaTenein ncmxodusm-
OJI0rYeCcKoro COCTOAHMA NaLUMeHTOB BO BpeMsA npoBefe-
HWMA Tepanuu. AHaNM3MPOBaNNCb M3MEHEHNA B MOKa3saTe-
nax YCC, nposogumocTtu koxun, Y4 n Temnepatypbl KOXu
y MaLUMEHTOB C MHCYNIbTOM U KOHTPOJbHOM rpynmbl. YyacT-
HMKaM NPOBOAWAN KOTHUTWUBHO-ABUraTeNbHbI TPEHWHT

ARTICLES

C 33jaHNAMN Pa3HOW CNOXHOCTN B BUPTYanbHOWN cpefe,
NCMonb3ya TakTUJIbHOrO poboTa Y OfHOBPEMEHHO peru-
CTpYpyA Ncuxodpusmonormyeckme nokasarenu. Bce uetoipe
napameTpa Nnokasanu 3HauuTebHble N3MEHEHUSA, KOTOpble
KoppenupoBanu C pe3ynbTaTaMmy CaMOOTYETOB WCMbITye-
MbiX. [POBOAMMOCTb KOXM pasnuyanacb B 3aBUCKMOCTU
OT CNOXHOCTY 3aAaHNI 1 KoppenrpoBana c CamooTyeTamu
y obeunx rpynn nauueHToB. TemnepaTypa KOXu pasnunya-
Nnacb B KOHTPOJIbHOW rpynne B 3aBUCMOCTM OT C/IOXKHOCTY
3aflaHnii, HO NoKa3asa Hey[oB/IeTBOPUTE/IbHbIE pe3ynbTa-
Tbl B rpynne nHcynota. YCC n YA yBennunsanuco BO Bpe-
M# BbINOSIHEHUA 3afaHUN, OAHAKO UX CBA3b C MCMXOSIOrK-
YeCKMM COCTOAHMEM HeACHa. YCTaHOBNEHO, YTO MPOBOAU-
MOCTb KOXM 0bnagaeT HanbonbLIUM NOTEHLMANIOM B Kaye-
CTBE MHAMKATOpa NCUXOOrMYeCKoro COCTOAHNA, a fpyrue
rnokasaTtenv NpefocTaBAAT AOMNONHUTENbHYIO NMHbOPMa-
uuto. Takum obpasom, NcMxopmsmonormyeckne nsmepeHna
MOryT ObITb MCMONb30BaHbl B CMCTEMax OGuonormyeckom
obpaTHOW CBA3M ANA onpefeneHnsa NcMxosiormMyeckoro co-
CTOAHMA NOMNb30BaTeNA U KoppeKunn Kypca Tepanuu [52].

Tamantini C. 1 coaBT. BblgeNnAN cnepyiowme ocobeH-
HoCTM ncmxodusmonornyeckn 06OCHOBaAHHOW CTpaTerum
KOHTpONA poboTN3NPOBaHHOW OpTOMeauYeckon peabunu-
TaLUMmM BEPXHUX KOHeYHOCTel: 1) BO3MOXXHOCTb reHepaLuum
TPaEKTOPUIA «TOUYKa-TOUKa» BHYTPWU agantmpyemoro pabo-
yero NPOCTPaHCTBa; 2) BO3MOXHOCTb OKa3aHWA MOMOLLM
B YNpaB/ieHN KOHEYHOCTAMM NaLyeHTaM NPy BbIMOMHEHWN
nocTaBneHHoN 3afaum, No3BOALWMMUN MM CBOOOAHO Nepe-
MelLLaTbCA C onpefeneHHoN CTerneHbl NPOCTPaHCTBEHHOM
N BPEMEHHOV aBTOHOMUY; 3) BO3MOXKHOCTb HacTPOWMKU Na-
pameTpoB yrpaBieHNa B COOTBETCTBUN C KMHEMATUYECKU-
MW MoKasaTeIAMU 1 NCUXOPU3NONOrNUYECKM COCTOAHEM
nauvieHTa. ABTOpbl MPoBeNM Banuauuilo peann3oBaHHON
cTpaTerMm KOHTPOMA Ha 8 naumeHTaX, KOTopble MpOoLUiv
20 ceaHcoB pob0OTM3MpPOBaHHON peabunuTaymu. icnonb3o-
BaHMe NcMxodu3roNorMyeckoro yrnpaBneHna nonoXmTenb-
HO BJIMANO Ha YUYaCTHMKOB, X MOTUBALMIO U KITMHUYECKYIO
pe3ynbTaTVBHOCTb B KOHTpONe ABuratesibHbIX GyHKUMIA Mo
CpaBHeHMIO C MauueHTaMu, He MPUHMMABLLUMK y4yacTue
B Mporpamme ncmxodusmnonormyeckon agantaumm. [44].

OfHONM 13 HOBbIX U 3PPEKTUBHBIX TEXHONOMUIA MCUXO-
dusnonornyeckon peabunutaumm ABNAETCA BUPTYanbHasA
peanbHocTb (BP). CneumanbHble nporpammbl, pa3paboTaH-
Hble ANA BOCCTAaHOBNEHWA HaBbIKOB U Y/YyYLLEHUA KOTHU-
TUBHbIX QYHKLMIA, NO3BONAOT NaLUMeHTaM TPeHNpPOoBaTbCA
B KOMPOPTHOI Cpefe, UTO MOMOraeT NPeoAoneTb MCMXO-
nornyeckre 6apbepbl 1 MOBbICUTb MOTUBALMIO AR BOCCTa-
HoBNeHWA. KnvHuyeckne uccnefoBaHUA NOATBEPXKAAlOT
3¢ ¢deKkTnBHOCTL BP B couetaHum ¢ dprsmyeckon tepanmen
ONA yNyylweHna KOTHUTUBHBIX Y MOTOPHbIX QYHKLMIA Y Na-
LIMEHTOB C MOCTMHCYNBTHBIMU HapyLUeHMAMKW. TexHonormm
BP Takke momoraloT crnpaBfATbCA C TPEBOXKHbIMU CUTY-
aumaMm 1 60neBbIMM OLLYLLEHUAMN, OTBMEKalOT OT AWC-
KomdopTa 1 nomoratoT paccnabutbca [53-55]. HoBbiM Ha-
npaeneHnem B pa3paboTke HelmponHTepPencoB ABNAETCA
cumburos texHonoruii HMK n BP. imetoTcs AaHHble o cos3-
JaHun cucTembl aganTBHon BP ¢ ucnonb3oBaHuem Hein-
pouHTepderica Ana BOCCTaHOBNEHNA MOTOPHbIX GYHKLMIA
B BUAe CcoueTaHUA Wwema BUpTyanbHoW peanbHocTn HTC
VIVE Pro Eye n komnnekca NeuroPlay-8Cap, ¢ nomouibio
KOTOPOro rM3mepsaeTca brosanekTpmyeckan akTBHOCTb ro-
NnoBHOro mo3sra [56].
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Mcuxogusuonozuyeckue mexHosozuu 8 MeOUYUHCKOU
peabunumayuu

Mcnxodumsmonornyeckne texHonormm ¢ bOC akTMBHO
NPUMEHAIOTCA B KJIMHUKE, 0COBEHHO MpW NevyeHun ncu-
XOCOMaTUYeCKNX PacCTPOMCTB, MOrPaHUYHbIX COCTOAHUI
N HeBponornyeckux 3adoneBaHuii. BOC-TpeHUHr MoXeT
MCMONb30BaTbCA KaK CaMOCTOATeNIbHaA McuxoTepaneBTu-
yeckan MeToANKa, a Takke 3PeKTUBHbIN MHCTPYMEHT Mo-
MOLLM Bpavy ANA AOCTVXeHNA 6osiee BbIpa)keHHOro 1 Aon-
rocpoyYHOro TepaneBTnyeckoro adpdekTa B pamkax MP.

Haunbonee yacto ncnonbsyotca ciegytowme Buabl Tpe-
HWHra:

e J3l-anbda-TPEHVHI: Pa3BUBAET HaBbIK MCUXO3MO-
LMOHANbHOWM penakcauuy, CHUXaeT Bo30yXaeHwue,
ncrMxmyeckoe HanpspkeHue, obwmin  guckomdopT,
YNy4lLaeT COH, CH/XaeT TPEBOXHOCTb 1 CTpax;

e J3J[-6eTa-TPEHUHI: GOpPMUPYET U TPEHUPYET HaBbIK
KOHLIEHTpaLum 1 yaep»aHua onTMmanbHOro ypoBHSA
BHUMaHWSA;

® KapAWOTPEHWHr: pa3BMBaeT HaBblk Auadpparmasnb-
HOro penakcaLMoHHOro AblXaHWA, ONTUMU3MpPYET
HarpysKky Ha cepaue u cocyfbl, HOpManusyeT Bere-
TOCOCYAMNCTbIV TOHYC, yMEHbLUAET CNacTUYecKoe Mbl-
LeYyHoe HanpskeHre, 60NeBon CMHAPOM, yiyJllaeT
nepndepuryeckoe KpoBoobpalleHne 1 cTabunusm-
pyet ALL;

e JDMI-TpeHVHr: GOpMMpPYET HaBbIK MbILIEYHOrO pac-
cnabneHma cnactnyeckom 6onu n NbH;

® TEPMMUYECKUIA TPEHVHT: yNlyyLllaeT COCYANCTYIO peak-
TUBHOCTb, HOPManu3yeT BereToCOCYAUCTbIA TOHYC,
YMeHbLUIAeT MbIleYHOe HanpsxeHne, 6oneBomn CuH-
OpoMm, ynydwaeT nepudepryeckoe KpoBoobpalle-
Hue n ctabunusnpyet All, cHMXaeT BO30OyxaeHue,
TPEBOXHOCTb 1 CTPax.

[okasaHo, uto ucnonb3osBaHve BOC nonoxuTtenbHO
BNMAET Ha yPOBEHb TPEBOMU 1 CTPecca, akTuaupys anbda-
PUTM FONIOBHOrO MO3ra. 3TO MPUBOAUT K CHWKeHuto All,
YCC 1 cocynmcToro conpoTMBAEHMSA, a TakKe HOpManusa-
LM YPOBHA KOPTN30/1a, PEHUHA 1 KaTexosaMnHoB. OfHo-
BPEMEHHO yCcuBaeTcAa BbipaboTka SHAOPPUHOB Ha YpPOB-
He LIHC, uto cnocobcTBYeT MOBBIWEHUIO MOABUKHOCTY
ONnMouAHON cuctembl [42-43].

3T 3dPeKTbl HaLLIM CBOE NMPUMEHEHME B MCUXMUATPU-
yeckom 1 NcuxoTepaneBTUYECKON NpaKTMKe Npy Tepanuu
HEeBPOTMYECKUX, TPEBOXHbIX 1 aAAUTUBHbBIX PacCTPONCTB,
npv geduunte BHUMaHWA 1 rMnepakTMBHocTU. B nocnep-
HUX uccnenoBaHuAX Obino nokasaHo, uto BOC-TpeHuHr
MOXeT 6bITb 3GHEKTUBHBIM MPY NEeYeHNN 3aBUCMMOCTEN OT
anKorona n HapkoTunkos [49, 57-59].

Ocoboe BHUMaHMe ypendAetTca npumMmeHeHuto BOC-
TPeHuHra npu neyeHun bH, murpeHn n ronosHom Gonm
npv HEBPOTUYECKUX, HEBPO30NOLOOHbIX 1 addeKTUBHbBIX
paccTponctBax [60]. Ana 6onee 3¢deKkTUBHON Tepanuu
MUTPEeHN uncnonb3yetca TemnepaTypHbin BOC-TpeHnHr
C OxNaxfeHveMm pyK. YCTaHOBNEHO, YTO Noj BO3LeNCTBU-
eM CTpecca NPOUCXOAUT LieHTpanu3aumna Kposoobpalle-
HWA, YTO NPUBOAUT K U3MeHeHuo ALl 1 KPOBOTOKaA, a Takxe
cnasmam nepudepryecknx cocynoB. OxnaxgeHume pyK cur-
HanM3npyeT O Hauyane CTpecca, a NpuobpeTeHne HaBbIKOB
KOHTPONA 3a TemnepaTypoln pyK MO3BONAET pacupuTb
cocyfbl KOHeyHocCTel, ymeHblwunTb All, yBennuutb nepu-
depurueckoe conpoTuBneHne 1 NPefoTBPaTUTb Pa3BUTUE
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SMOLMOHANbHOIO HaNPAXeHWA AN CHU3UTb ero ypoBeHb.
Takum 06pa3om, TpeHNpPOBKa MO yBeNMYEHMNIO TemrepaTy-
pbl PyK MOMOraeT NpefoTBpPaTUTb CUMMNATUYECKYI0 akTBa-
uuio 1 npepsatb 6onesown npuctyn [47].

bbino nokasaHo, uto Tepmuyeckaa bOC 1 TpeHMpPOBKK
penakcauum ¢ BOC no IMI, npu KOTOpOW NauneHTbl yyaTca
paccnabnAtb LeneBble TPynnbl CKeMeTHbIX MbILUL, 3Hauu-
TeNIbHO YNyYLaloT CMMNTOMbI Murpern n FlbH. Metaananu3
25 nccnepoBaHuii nokasan, yto bOC cpaBHUMa ¢ npodu-
naktnueckon dapmakoTepanven [46]. B gpyrom metaaHa-
nuse, obbeanHaALEM 55 nccnefoBaHWn, NPOAEMOHCTPY-
POBaHO YMeHblUEeHMe YacToTbl NPUCTYNOB MUTFPEHN Y na-
umeHToB, nonyyatowmx TexHonormn bOC [45]. B nccnego-
BaHWUK, coveTatolem Tennosyto 1 SMI-bOC, n TpeHNpoBKy
no penakcauuu, y nauynmeHToB C MUrpeHblo Habnoganocb
3HauNTeNIbHOE CHUXKEHMe 4acTOoTbl N MHTEHCUBHOCTU FO-
NOBHOMN 6011, MEXMPUCTYMHBIX CUMNTOMOB, YMEHbLLEHKE
VIHBANIMAHOCTW, CBSI3aHHOW C rofloBHOW Gonbio [45-46].
Papom nccnepgoBaHmil MOKa3aHO COKpalleHne UCNosb30-
BaHMWA NeKapcTs 1 obpalleHna 38 MeaULUHCKMU YCiyra-
MU Kak A58 NauMeHTOB C MUTPEHblo, Tak U AnA NauneHToB
¢ I'BH npu ncnonb3sosarHnn metogos BOC [61]. Takmum 06pa-
30M, BOC moxeT NoBbICUTb 3G GEKTUBHOCTb MPEBEHTUBHbIX
W aHanbreTMyeckmx npenapaToB ANA NeyYeHUA MUTPEHMN.
BOC moxeT ncnonb3oBaTtbCA NalyMeHTaMm C HenepeHoCu-
MOCTbIO NeKapcTB AnA npodunakTnkn (Hanpumep, Geta-
6nokatopamu), BO BpemMA GepeMeHHOCTW, Mpu YCJIOBUK
perynapHoro npumMeHeHna JaHHOro meTtoga [47, 62].

Metog BOC-TpeHnHra HaxoanT NpYIMeHeHne B Tepanumn
anunencun. 33M-TPeHNHrK, NCNosib3yemble ANA perynmpo-
BaHMA OMO3NEKTPUYECKON aKTMBHOCTM MO3ra, nomoratot
CHWMXKaTb YacCTOTY M CUTY MPUCTYMNOB, a TakXKe CrnocobcTay-
0T YNYYLUEHWIO KOTHUTMBHbIX GYHKLMIA y [aHHOW KaTero-
pvn nauymeHToB [63].

Wccneposarna B. bpykepa n H. bynaeson nokasanu
BO3MOXHOCTb mMcnonb3oBaHuAa IMI-bOC-TpeHnHra B cu-
cteme MP 605bHbIX CO CMVHaNbHOW TpaBMon [64]. TexHo-
norna BOC cnocobHa 3HauMTENbHO YBENUUYUTb BOJIEBOWA
OMTI-oTBeT onpefAeneHHbIX MblLLEYHbIX FPYMNN HUXe YPOB-
HA NOBpeXAeHWA CNMHHOro Mo3ra. Metog Aokasan CBOIO
3bPeKTNBHOCTb HE3aBUCMO OT BpPeMEHU Mocsie TPaBMbl,
HaYyasIbHOrO MbILLEYHOrO HAaMps»KeHWA U BOSIEBOrO KOH-
Tpona. MHorne nauuneHTbl, y KOTOPbIX U3HAaYanbHO OTCYT-
ctBoBan JMI-oTBeT, cMOrnM ero AoCTnYb ¢ nomoulbio bOC-
TpeHuHra, n ysennyeHne dMl-oteeta coctasuno ot 20 go
40 % [65].

B KNvHUKe HepBHbIX GonesHel TexHonormsa BOC no-
Kasana 3¢ eKTMBHOCTb Mpu peabmnutauuu naumeHToB
C AeTCKUM LiepebpanbHbIM Mapannyom, CnacTUYecKkomn Kpu-
BOLUEeN, HeBponaTMen N1LeBoro Hepaa [66-67].

MepcnekTBHbIM cumTaeTca ucnonb3osaHve BOC-
TpeHuHra B MP naumeHTOB, NepeHecwwmnx nHcynbT [68-70].
MocTMHCYNbTHbIE  HEMpPOMCMXOSIorMyeckmne HapylleHus
UrpaloT BakHYl ponb B GOPMUPOBaHUN ABUraTeNbHbIX
PacCTPONCTB M ABMAIOTCA BaXXHbIM aCNEKTOM MOCTUHCYbT-
Hol peabunuTaummn. OCHOBOW NCUXOU3MONOrNYECKO pe-
abunuTaumm CNy>KUT HeMpPOMNIaCTUYHOCTb, CTUMYNALNA KO-
TOPOW JOCTUrAETCA C MOMOLLbIO PA3NYHbBIX YNPaXHEHUN
N TPEHUPOBOK, HaMpaBfieHHbIX Ha BOCCTaHOBJIEHME KOr-
HUTVBHBIX 1 MOTOPHbIX HaBbIKOB [71]. BaXHbIM 351eMeHTOM
ncuxodpusmonornyeckor peabunuraumm agnaeTca pabora
C MCMXO3MOLMOHANbHbIM COCTOAHMEM naumeHTa. CTpecc,
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Aenpeccns U TPEBOXKHOCTb CHUXKAOT BO3MOXKHOCTU MP.
MNMcnxoTepaneBTNYECKNE METOAMKMN, TakMe KakK KOrHUTUB-
HO-NoBefeHYecKaa Tepanua, MeauTauma U penakcauus,
MO3BOMAIOT MaLMeHTaM YNyULUTb CBOE MCUXMYECKOe CO-
CTOAHVE Y Nyylle CNPaBUTbCA C SMOLMOHANbHBIMU TPYLHO-
CTAMMW, BO3HUKAOWMMK nocne uHcynbta [72]. BknioueHune
B MHAMBMAYaNbHY nporpammy MP ncuxodusnonormye-
ckmx TexHonoru ¢ BOC — BaXkHbI acneKT AnA NoBbiLle-
HUA 3PPeKTUBHOCTU MNPOBOAMMbBIX PeadUANTALMOHHDBIX
MeponpuATAN.

3AKJTIOMEHUE

HecMoTpAa Ha HOBM3HY M HEQOCTAaTOYHOCTb AaHHbIX
nccnefoBaHuin B obnact 6MoafanTUBHOIO yrnpaBrieHUs
C ncnonb3oBaHneM TexHonorun bOC, MOXKHO paccmaTpu-
BaTb pa3paboTKM B fAaHHOWM 061acTh Kak NepCneKkTMBHbIE.
Pe3ynbTaTtbl ony6AnMKoBaHHbIX UCCIeAOBaHWI 4EMOHCTPU-
PYIOT B3aMMOCBA3b NCUXONOMMYeCKUX 0cobeHHoCTen 1 ¢u-
3MOMIOMMYECKNX BO3MOXKHOCTEN WHAMBUOYYMOB B Xone
MOBLILIEHNS YPOBHA MPOU3BOJSIbHON CaMOperynsaumu.
Komnnekcbl ¢ BOC otnnyaeT HEMHBa3NBHOCTb, OTCYTCTBUE
NOOGOYHBIX 3PPEKTOB NMPU HAMUUN MONOKNTENbHBIX pe-
3yNnbTaToB OT Npouenyp, aAanTMBHOCTb B OTHOLIEHUW Na-
LMeHTa, BbIpa’keHHOE BANAHME HA MCMXO3MOLMOHaNbHOE
cocToAHne. Ocobo MHTepeCcHON NPeACTaBAAETCA BO3MOX-
HOCTb NpMeHeHuA TexHonornn ¢ BOC gna mogndunkaumm

NcUxXoprU3nMoNornyeckoro COCTOAHNA YenoBeka Ha OCHOBE
WHAVBYAYanbHOro noagxofa B nporpammax MP nauneHTos
pasnunyHbIX npodunei.

CoBpeMeHHble TEXHONIOTMN afanTUBHOro 6ruoynpasine-
HUA NPOAOJIKAKT Pa3BMBaTbCA B HanpaBneHuMn Bbibopa
nepcoHann3npoBaHHOro cueHapusa bOC-TpeHuHra: Wwupo-
K Habop B1LOB 0O6paTHOW CBA3M, BbICOKOE KauecTBO pe-
rmctpaymm GrU3nonornyecknx CUrHanoB, KOHTPONb ycneLl-
HOCTU 0OyYeHNA B pexknme peasbHOro BpeMeH, BO3MOX-
HOCTb MEHATb NapameTpbl TPEHUHIa MO KaXAoMy YC/IOBUIO,
He npepbiBad CeaHca, MOHUTOPUHT AUHAMUKK OOyYeHuA
naumeHTa, BO3MOXHOCTb CO3A4aBaTb CBOU COOCTBEHHble
nporpamMmmbl TPEHWPOBOK WHAMBUAYaANbHO ANIA KaXAoro
naumeHTa, NCNonb3yA pasfinyHble KoMOuHaumn Gu3nono-
rmyeckrx napameTpoB. PazpaboTaHbl HOBble MOPTATVBHbIE
[eBaliCbl, HOCYMble YCTPOWCTBA C CEHCOPHbIMU AaTUMKaMM
1 BOC, ponb KOTOPbIX B BO3MOXXHOCTU NCMXOPU3MOoormye-
CKOW KOppeKL M1 NoKa He ACHa.

Heobxoanmo panbHelnwee wnsyyeHne ocobeHHoCTel
N BO3MOXHOCTEN MNPUMEHEeHUA MNCUXOOU3NONOTNYECKIMX
TexHonorui ¢ BOC ¢ uenbto GopmrnpoBaHMA NEPCOHANN3N-
POBaHHbIX NMPOrpamMmm 6uoynpasfieHna B 3aBUCMOCTM OT
WHTENNEeKTYallbHOro CTaTyca, JIMYHOCTHOTO M MCUXONOrU-
yeckoro npoduna NaumneHTa, xapakTepa ¥ BbliPaXKeHHOCTU
HapyLeHHOro GYHKLMOHNPOBaHUA N MPUMEHAEMbIX pea-
OUNNTALMOHHbIX TEXHONTOTUA.

OOMNOJIHUTEJSIbHAA UHOOPMALIUA

KocreHko Enena BnagumupoBHa, JOKTOP MeANLMHCKMX HaYK,
npodeccop, rMaBHbI Hay4YHbI COTPYAHUK, TAY3 «MOCKOBCKUIA
HayYHO-NPaKTUYECKNIA LIeHTP MeSULNHCKOW peabunutaumu,
BOCCTAaHOBUTEIbHON 1 CNOpPTUBHON MeanumnHbl um C.A. Cnaco-
KyKkouKkoro [lenaptameHTa 3apaBooxpaHeHmnsa ropoga MockBbli»,
Bpay-HeBposior, npodeccop Kadeapbl HEBPONOrY, HENPOXM-
pyprumn n meguumHckon reHetnkn, ®FAOY BO «Poccuninckumi Ha-
LIMOHaNbHbIN NCCNefoBaTebCKNA MeANLNHCKIN YHUBEPCUTET
um. H.W. Mnuporosa» MuH3gpaea Poccun.

ORCID: https://orcid.org/0000-0003-0902-348X
KoTtenbHukoBa AHactacua BnagnmmupoBHa, KaHauaaT ncu-
XOJIOTNYECKMX HayK, BeAYyLW A HayYHbI COTPYAHUK, TAY3
«MOCKOBCKUI HayYHO-NPaKTUYECKUI LEeHTP MeANLMHCKOM
peabunuTaymm, BOCCTAHOBUTESIbHON 1 CMOPTUBHON MeauLm-
Hbl um C.M. Cnacokykoukoro [lenapTameHTa 34paBoOXpaHeHUsA
ropoga MockBbli».

E-mail: pav-kotelnikov@yandex.ru; nauka-org@mail.ru;
mnpcsm@zdrav.mos.ru;

ORCID: https://orcid.org/0000-0002-9605-557X
MoroHuyeHkoBa MpsHa BnagumupoBHa, [OKTOP MeauLnH-
CKUX HayK, foueHT, gupektop, NMY3 «MocKoBCKMUA Hay4HO-
NPaKTUUYECKNI LEeHTP MeAULIMHCKON peabunmTaumm, BOCCTaHO-
BUTENbHOWN 1 cnopTBHOM MefmunHbl um C.M. CnacokykoLKoro
[enaptameHTa 34paBoOXpaHeHns ropoda MocKBbI».

ORCID: https://orcid.org/0000-0001-5123-5991

MeTpoBa Jliogmuna BnagumumnpoBHa, KaHANAAT MeaULH-
CKMX HayK, CTapLUMNIA HAyYHbI COTPYLAHWK, BPay-HEBPOIOT, 3a-
BefyloLlWas oTaeneHnemM MeauunHCKon peabunmtaumm, TAY3
«MOCKOBCKUI HayYHO-NMPaKTUYECKUIN LEeHTP MeANLIMHCKOM
peabunutaymm, BOCCTAHOBUTESIbHON 1 CMOPTUBHON MeauLm-
Hbl um C.M. Cnacokykoukoro [lenapTameHTa 34paBoOXpaHeHUsA
ropoga MockBbli».

ORCID: https://orcid.org/0000-0003-0353-553X

ARTICLES

XayctoBa AHHa BukTopoBHa, meguumHckun ncuxonor, N’AY3
«MOCKOBCKUI HayYHO-NPAKTUYECKNI LEHTP MeANLMHCKON pe-
abunmTaymm, BOCCTaHOBUTENIbHOM 1 CMOPTUBHON MefMLUHbI
um C.U. Cnacokykoukoro [lenaptameHTa 34paBoOXpaHeHMA
ropofa MockBbI».

ORCID: https://orcid.org/0000-0001-9559-235X

®OununnoB Makcum CepreeBuy, 3agegyownin dGunnanom
Ne 3, Bpau ¢u13nyeckon peabunmtaumoHHom MeamumHbl, FAY3
«MOCKOBCKUI HaYYHO-NPAKTUYECKUI LEHTP MeANLMHCKON pe-
abunmTaymm, BOCCTaHOBUTENIbHOWM 1 CMOPTUBHON MefULUHbI
um C.U. Cnacokykoukoro [lenaptameHTa 34paBoOXpPaHeHMA
ropofa MockBbI».

ORCID: https://orcid.org/0000-0001-9522-5082

KaBepuHa EneHa BAauecnaBoBHa, Bpay-HeBPOJIOr, 3aBeay-
lowan otaeneHnem Hesponorun dunuana N2 3, TAY3 «Mo-
CKOBCKUI HayYHO-MPaKTUYECKMI LLeHTP MeAULMHCKON pea-
6unnTaunmn, BOCCTaHOBUTENIbHON 1 CMOPTUBHOWN MeAULMHbI
um C.U. Cnacokykoukoro [lenaptameHTa 34paBoOOXpPaHeHMA
ropofa MockBbI».

ORCID: https://orcid.org/0009-0000-2881-9542

Bknap aBTOpOB. BCe aBTOPbI NOATBEPKAAIOT CBOE aBTOPCTBO
B COOTBETCTBUM C MeXAyHapoaHbiMu kputepuammu ICMIE (Bce
aBTOPbI BHEC/IM 3HAUMTENbHbIN BKAA B KOHLENUUIo, An3aliH
nccnepoBaHnA U MOAFOTOBKY CTaTby, MpoyYnTanu n ogobpunm
OKOHYaTenbHbI BapuaHT Ao nybnukaumu). Bknag pacnpege-
neH cnepytowmm obpasom: KocteHko E.B. — pa3paboTka KoH-
uenuuun Tembl 0630pa 1 An3alriHa UccnefoBaHKA, MpoBepKa
KPUTUYECKN BaXKHOTO CofilepKaHuA, peAakTMpoBaHmne pyKonu-
cu; KotenbHmkoBa A.B. — pa3paboTka KoHUenuun 1 gnsainHa
NCCNefoBaHNA, HanvcaHme TeKcTa; NoroHueHkosa U.B. — pas-
paboTka KOHLEeNnuun NCccnefaoBaHns, HayyHas peaakuma TekcTa
pykonucy; Metposa J1.B. — 0630p nutepatypbl, cbop 1 aHanm3
NUTEPaTYPHbIX MCTOYHNKOB, MOATOTOBKA U HaMMcaHe TekcTa

M3IIATY | TV 13 OMNILSOM ‘A VNIT3

87



KOCTEHKO E.B. 1 IP. | OB3OPHASA CTATb4

CTaTbW, NEPEBOS Ha aHMNNCKMI A3blIK; XaycToBa A.B.— 0630p
ny6nukaumii no Teme ctatbu; OGuannnos M.C. — cbop nute-
paTypHbIX NCTOYHUKOB; KaBepuHa E.B. — cbop nutepatypHbIx
NCTOYHVKOB.

UcTtouHnkmn ¢puHaHcnpoBaHua. [paHT MNpasutenbctea r. Mo-
ckBbl N2 1503-7/23 (Poccms).

BECTHUK BOCCTAHOBUTENIbBHOM MEQULIUHBI | 2024 | 23(3)

KoHGNUKT nHtepecoB. ABTOPbI AEKNTAPUPYIOT OTCYTCTBUE
ABHbIX Y NMOTEHLMANbHbIX KOHQNKTOB MHTEPECOB, CBSI3aHHbIX
¢ ny6nvKaumen HacTosLeln cTaTbu.

[ocTyn K AaHHbIM. [laHHble, NOATBEPXKAAOLLME BbIBOLbI STOFO
nccnefoBaHUsA, MOXHO NMONyYnTb MO 060CHOBaHHOMY 3amnpocy
Yy KOppeCnoHANpYLLEero aBTopa.

ADDITIONAL INFORMATION

Elena V. Kostenko, Dr.Sci. (Med.), Chief Scientific Officer
Moscow Centre for Research and Practice in Medical
Rehabilitation, Restorative and Sports Medicine named
after S.I. Spasokukotsky of Moscow Healthcare Department;
Neurologist; Professor of the Department of Neurology,
Neurosurgery and Medical Genetics, Pirogov Russian National
Research Medical University.

ORCID: https://orcid.org/0000-0003-0902-348X

Anastasia V. Kotelnikova, Ph.D. (Psycol.), Senior Researcher,
Moscow Centre for Research and Practice in Medical
Rehabilitation, Restorative and Sports Medicine named after
S.I. Spasokukotsky of Moscow Healthcare Department.
E-mail: pav-kotelnikov@yandex.ru; nauka-org@mail.ru;
ORCID: https://orcid.org/0000-0002-9605-557X

Irena V. Pogonchenkova, Dr.Sci. (Med.), Director, Moscow
Centre for Research and Practice in Medical Rehabilitation,
Restorative and Sports Medicine named after S.I. Spasokukotsky
of Moscow Healthcare Department.

ORCID: https://orcid.org/0000-0001-5123-5991

Liudmila V. Petrova, Ph.D. (Med.), Senior Researcher,
Neurologist, Head of Department of Medical Rehabilitation,
Moscow Centre for Research and Practice in Medical
Rehabilitation, Restorative and Sports Medicine named after
S.I. Spasokukotsky of Moscow Healthcare Department.
ORCID: https://orcid.org/0000-0003-0353-553X

Anna V. Khaustova, Medical Psychologist, Moscow Centre for
Research and Practice in Medical Rehabilitation, Restorative
and Sports Medicine named after S.I. Spasokukotsky of Moscow
Healthcare Department.

ORCID: https://orcid.org/0000-0001-9559-235X

Maksim S. Filippov, Head of Branch No. 3, Doctor of Physical
Rehabilitation Medicine, Moscow Centre for Research and Practice
in Medical Rehabilitation, Restorative and Sports Medicine named
after S.I. Spasokukotsky of Moscow Healthcare Department.
ORCID: https://orcid.org/0000-0001-9522-5082

Elena V. Kaverina, Head of Neurology Department of Branch
No. 3, Neurologist, Moscow Centre for Research and Practice in
Medical Rehabilitation, Restorative and Sports Medicine named
after S.I. Spasokukotsky of Moscow Healthcare Department.
ORCID: https://orcid.org/0009-0000-2881-9542

Author Contributions. All authors confirm their authorship
according to the international ICMJE criteria (all authors
contributed significantly to the conception, study design and
preparation of the article, read and approved the final version
before publication). Special Contributions: Kostenko E.V. —
development of the review topic, verification of critical content,
editing of the manuscript; Kotelnikova A.V. — development
of the concept and design of the study, selection and clinical
examination of patients, statistical processing, text writing;
Pogonchenkova I.V. — oversaw the project; Petrova L.V. — text
writing; Haustova A.V. — review of publications on the topic of
the article, statistical data processing; Filippov M.S. — material
analysis; Kaverina E.V. — collection and processing of material.
Funding. The study was supported by the Grant of the
Government of Moscow No. 1503-7/23 (Russia).

Disclosure. The authors declare no apparent or potential
conflicts of interest related to the publication of this article.
Data Access Statement. The data that support the findings
of this study are available on reasonable request from the
corresponding author.

Cnucok nutepaTtypsbl / References

1. [HatyeHko C.A. Mpeanocbinkyu BO3HUKHOBEHNA U UCTOPUS Pa3BUTUA COBPEMEHHON ncuxodusmonormnyeckon texHonorum bOC. JIYHOCTD,
cemMbA 1 06LWeCcTBO: BONPOCHI Negaroruku n ncuxonorun. 2015; 49: 7-12. [Datchenko S. A. The background and history of the development
of modern psychophysiological biofeedback technology. Lichnost>, sem»ya i obshchestvo: voprosy pedagogiki i psihologii. 2015; 49: 7-12 (In

Russ.).]

2. Kamiya J. Conscious control of brain wave. Psychol. Today. 1968; 1: 56-60.

3. Sterman M.B. Basic concepts and clinical findings in the treatment of seizure disorders with EEG operant conditioning. Clinical EEG
(electroencephalography). 2000; 1: 45-55. https://doi.org/10.1177/155005940003100111

4. Levesque J., Beauregard M., Mensour B. Effect of neurofeedback training on the neural substrates of selective attention in children with
attention deficit/hyperactivity disorder: A functional magnetic resonance imaging study. Neuroscience Letters. 2006: 394: 216-221.

https://doi.org/10.1016/j.neulet.2005.10.100

5. Peniston E.G., Kulkosky PJ. Alpha-theta brainwave training and beta-endorphin levels in alcoholics. Alcohol Clin Exp Res. 1989; 13(2): 271-279.

https://doi.org/10.1111/}.1530-0277.1989.tb00325.x

6. Moxeliko E.IO., MNeTpsieBa O.B. 0630p rccnefoBaHmi ncnonb3oBaHusa bOC-Tepanuy npu peabunmutaLmmn n BOCCTaHOBUTENTIbHOM NleUeHU NaLMeHToB
HeBponoruyeckoro npodunsa. loktop.Py. 2021; 20(9): 43-47. https://doi.org/10.31550/1727-2378-2021-20-9-43-47 [Mozheyko E.Yu., Petryaeva O.V.
Review of the Studies in the Use of Biofeedback Therapy in Rehabilitation and Physiatrics of Neurological Patients. Doctor.Ru. 2021; 20(9): 43-47.

https://doi.org/10.31550/1727-2378-2021-20-9-43-47 (in Russ.).]

7. MyraeB W.I, Incuumna K.A. KoppeKuus NcMXnyeckoro COCTosHUA YesloBeka MoCpeacTBOM 61onornyeckorn o6paTHoi cBsasn. MeanLmuHCKas TexHUKa.
1991; 214-217. [Chugaev .G, Lisitsyna K.A. Correction of the psychic state of man using biological feedback. Medicinskaya tekhnika. 1991; 2: 214-

217 (In Russ.).]

8. Lubar J.F. Neurofeedback for management attention deficit disorders. Biofeedback: A Practioners Guide. N.Y.: Gullford Publications Inc. 1995: 493-522.

CTATbU


https://doi.org/10.1177/155005940003100111
https://doi.org/10.1111/j.1530-0277.1989.tb00325.x
https://doi.org/10.31550/1727-2378-2021-20-9-43-47
https://doi.org/10.31550/1727-2378-2021-20-9-43-47

BULLETIN OF REHABILITATION MEDICINE | 2024 | 23(3)

10.

11.
12.

13.

14.

16.
17.
18.
19.
20.
21.
22.

23.

24.

25.
26.
27.

28.

29.

30.

31.

32.

33.

34.

ARTICLES

lpexoB P.A., CyneiimaHosa I.I1., XapueHko C.A., Agamosuy E.N. MNcrxodusmonormueckrie 0CHOBbI NPYMeHeHWA neyebHOro metToaa 61oornyeckoi
obpatHoii cBA3N. BecTH. Bonrorp. roc. yH-Ta. Cep. 11. EctecTs. Hayku. 2015; 3(13): 87-96. http://dx.doi.org/10.15688/jvolsu11.2015.3.9 [Grekhov R.A.,
Suleymanova G.P, Kharchenko S.A., Adamovich E.I. Psychophysiological basics of applying the medical method of biofeedback Psychophysiological
foundations of the biofeedback as a therapeutic method. Bulletin of the Volgograd State University. Series 11. Natural Sciences. 2015; 3(13): 87-96.
http://dx.doi.org/10.15688/jvolsu11.2015.3.9 (In Russ.).]

Wintner S.R., Waters S.E., Peechatka A., et al. Evaluation of a scalable online videogame-based biofeedback program to improve emotion regulation:
A descriptive study assessing parent perspectives. Internet Interv. 2022; 28: 100527. https://doi.org 10.1016/j.invent.2022.100527

Hampson M., Ruiz S., Ushiba J. Neurofeedback. Neuroimage. 2020; 218: 116473. https://doi.org/10.1016/j.neuroimage.2019.116473

Costa Vital J.E., de Morais A.N., Cacique S.A, et al. Biofeedback therapeutic effects on blood pressure levels in hypertensive individuals: A systematic
review and meta-analysis. Complement Ther Clin Pract. 2021; 44: 101420. https://doi.org/10.1016/j.ctcp.2021.101420

Popa L.L.,, Chira D,, Strilciuc S., Muresanu D.F. Non-Invasive Systems Application in Traumatic Brain Injury Rehabilitation. Brain Sci. 2023; 13(11): 1594.
https://doi.org/10.3390/brainsci13111594

O’Connell N.E., Marston L., Spencer S, et al. Non-invasive brain stimulation techniques for chronic pain. Cochrane Database Syst Rev. 2018; 3(3):
CD008208. https://doi.org/10.1002/14651858.CD008208.pub4

. delaVegaR., Heinisuo I.A.,, Lopez-Martinez A.E., et al. ANF therapy® for pain management, feasibility, satisfaction, perceived symptom reduction and

side effects: a real-world multisite observational study. J Phys Ther Sci. 2023; 35(12): 7683(13): 87-96776. https://doi.org/10.1589/jpts.35.768

Jensen M.P, Sherlin L.H., Askew R.L,, et al. Effects of non-pharmacological pain treatments on brain states. Clin Neurophysiol. 2013; 124(10): 2016~
2024. https://doi.org/10.1016/j.clinph.2013.04.009

Larsen S., Sherlin L. Neurofeedback: an emerging technology for treating central nervous system dysregulation. Psychiatr Clin North Am. 2013; 36(1):
163-168. https://doi.org/10.1016/j.psc.2013.01.005

ParaskevopoulouS.E.,CoonW.G., Brunner P, et al. Within-subject reaction time variability: Role of cortical networks and underlying neurophysiological
mechanisms. Neuroimage. 2021; 237: 118127. https://doi.org/10.1016/j.neuroimage.2021.118127

Abiri R., Borhani S., Sellers E.W., et al. A comprehensive review of EEG-based brain-computer interface paradigms. J Neural Eng. 2019; 16(1): 011001.
https://doi.org/10.1088/1741-2552/aaf12e

Haller S., Kopel R., Jhooti P, et al. Dynamic reconfiguration of human brain functional networks through neurofeedback. Neuroimage. 2013; 81:
243-252. https://doi.org/10.1016/j.neuroimage.2013.05.019

Simon C,, Bolton D.A.E., Kennedy N.C,, et al. Challenges and Opportunities for the Future of Brain-Computer Interface in Neurorehabilitation. Front
Neurosci. 2021; 2(15): 699428. https://doi.org/10.3389/fnins.2021.699428

Fedotchev A.l, Parin S.B., Polevaya S.A., Velikova S.D. Brain-Computer Interface and Neurofeedback Technologies: Current State, Problems and
Clinical Prospects (Review). Sovremennye tehnologii v medicine. 2017; 9(1): 175-184. https://doi.org/10.17691/stm2017.9.1.22

JlyueHko EJ1. 3pPeKTUBHOCTb NCXOPU3NONOrNYECKrX TPEHNHIOB C B1MONOrMUYeCcKon 06paTHOW CBA3bIO NMPU PasHbIX OCOGEHHOCTAX IMYHOCTM.
BicHuk Xapk. Hal. yH-Ty imeHi B.H.KapasiHa. Cepis: Mcuxonorisa. 2010: 913. [Lutsenko O.L. Efficiency of psychophysiological trainings with a biological
feedback at different features of the personality. Visnik Khark. nac. un-tu imeni V.N. Karazina. Seriya: Psikhologiya. 2010: 913 (In Russ.).]

Aftanas L., Bazanova O.M. Novozhilova N.V. Posture-Motor and Posture-ldeomotor Dual-Tasking: A Putative Marker of Psychomotor
Retardation and Depressive Rumination in Patients with Major Depressive Disorder. Front Hum Neurosci. 2018; 23(12): 108.
https://doi.org/10.3389/fnhum.2018.00108

Lehrer P, Kaur K., Sharma A, et al. Heart Rate Variability Biofeedback Improves Emotional and Physical Health and Performance: A Systematic Review
and Meta-Analysis. Appl Psychophysiol Biofeedback. 2020; 45(3): 109-129. https://doi.org/10.1007/510484-020-09466-z

Blase K., Vermetten E., Lehrer P, Gevirtz R. Neurophysiological Approach by Self-Control of Your Stress-Related Autonomic Nervous System with
Depression, Stress and Anxiety Patients. Int J Environ Res Public Health. 2021; 18(7): 3329. https://doi.org/10.3390/ijerph18073329

Burch J.B., Ginsberg J.P, McLain A.C, et al. Symptom Management Among Cancer Survivors: Randomized Pilot Intervention Trial of Heart Rate
Variability Biofeedback. Appl Psychophysiol Biofeedback. 2020; 45(2): 99-108. https://doi.org/10.1007/510484-020-09462-3

Apamuyk A.B. TexHonorna noBbIEHNA NCUXNYECKOWN CTPECCOYCTOMUMBOCTU Ha ocHoBe BOC-TpeHuHra. Mi3Bectua IODY. TexHuueckne Hayku. 2008;
6: 44-47. [Adamchuk A.V. The increasing of mental stress tolerance technology based on BFB training. Izvestiya YUFU. Tekhnicheskie nauki. 2008; 6:
44-47 (In Russ.).]

BunbpaHosa B.P, Larneaneesa I'P, lTtepuy O.M. IHHOBaLMOHHble 30BOBbecOeperatoLne TeXHONorny B 06pa3oBaTtesibHOM npouecce (Ha npumepe
MCMonb3oBaHNA MeTofa buonornyeckon obpaTtHol cBasm). BectHuk tOYpITTIY. 2013; 4: 21-29. [Bibdanova V.R., Shagivaleeva G.R., Shterc O.M.
Innovative health-saving technologies in the educational process (using the biofeedback method as an example). Vestnik YUURGGPU. 2013; 4:
21-29 (In Russ.).]

MaxupuHa KT, Oxadaposa O.A, MepsywuHa O.H. Pegbko H.I[. Pa3Butne 1 coBeplueHCTBOBaHME HaBbIKOB CAaMOPErynsauvmn B NpoLecce UrpoBoro
6VioynpaBneHyis: NCUXONOTMYEeCKNii aHanw3. bonneTteHb cbupckon meamumHbl. 2010; 9(2): 129-133. https://doi.org/10.20538/1682-0363-2010-2-129-133
[Mazhirina K.G., Jafarova O.A., Pervushina O.N., Redko N.G. The development and mastering of the skills of self-regulation in the course of game
biofeedback: psychological analysis. Bulletin of Siberian Medicine. 2010; 9(2): 129-133. https://doi.org/10.20538/1682-0363-2010-2-129-133 (In
Russ.).]

Ungureanu A, Rusu L., Rusu M.R., Marin M.. Balance Rehabilitation Approach by Bobath and Vojta Methods in Cerebral Palsy: A Pilot Study. Children.
2022; 9(10): 1481. https://doi.org/10.3390/children9101481

Huxenbckoin B.A., Kosanesa A.B., MaHoBa E.H. BivsHne npeactaBneHnin 4yyBCTBEHHO-OPYEHTUPOBAHHbBIX 06Pa30B Ha MapameTpbl BepTUKanbHOM
no3bl 1 GUO3NEKTPNYECKOV aKTVBHOCTY FONIOBHOIO MO3ra y akTepoB B MpoLecce nepeBonioweHmns (MnoTHoe ncciefaoBaHne). HaunoHanbHblii
ncuxonornyecknin xypHan. 2020; 2(38): 148-157. https://doi.org/10.11621/npj.2020.0211 [Nizhelskoy V.A., Kovaleva A.V., Panova E.N. Impact of
perceiving sense-oriented images on the parameters of the vertical posture and brain activity in actors during method acting (pilot study). National
Psychological Journal. 2020; 2(38), 148-157. https://doi.org/10.11621/npj.2020.0211 (In Russ.).]

[xabpavnos A.H. Tloprowwugse J1.3. Bronornyeckas ob6paTHasi CBA3b Kak MeToh ONTMMMU3auuMn OGYHKLMOHANbHOTO COCTOAHUA MNpu
NCUXO3MOLMOHANbHOM CTpecce. BecTHUK [larecTtaHCKoOro rocyfapCTBeHHOro yHuepcuteTa. [ymaHuTapHble Hayku. 2016; 31(1): 108-116.
[Dzhabrailov A.N., Gorgoshidze L.Z. Biofeedback as a method of optimizing the functional state in psychoemotional stress. Vestnik Dagestanskogo
gosudarstvennogo universiteta. Gumanitarnye nauki. 2016; 31(1): 108-116. (In Russ.).]

[pebHeBa O.J1., faHunnexko EH. Oxadaposa O.A., JlazapeBa O.l0. rpoBoe 6roynpaBneHme — NomMoLib B aganTauuy K LKOJIbHOMY CTpeccy.
LKonbHble TexHonorumn. 2011; 1: 108-112. [Grebneva O.L., Danilenko E.N., Dzhafarova O.A., Lazareva O.Yu. Game bio-management is an aid in
adapting to school stress. Shkobnye tekhnologii. 2011; 1: 108-112 (In Russ.).]

M3IIATY | TV 13 OMNILSOM ‘A VNIT3

89


http://dx.doi.org/10.15688/jvolsu11.2015.3.9
http://dx.doi.org/10.15688/jvolsu11.2015.3.9
https://doi.org/10.1016/j.neuroimage.2019.116473
https://doi.org/10.1016/j.ctcp.2021.101420
https://doi.org/10.3390/brainsci13111594
https://doi.org/10.1002/14651858.CD008208.pub4
https://doi.org/10.1589/jpts.35.768
https://doi.org/10.1016/j.clinph.2013.04.009
https://doi.org/10.1016/j.psc.2013.01.005
https://doi.org/10.1016/j.neuroimage.2021.118127
https://doi.org/10.1088/1741-2552/aaf12e
https://doi.org/10.1016/j.neuroimage.2013.05.019
https://doi.org/10.3389/fnins.2021.699428
https://doi.org/10.17691/stm2017.9.1.22
https://doi.org/10.3389/fnhum.2018.00108
https://doi.org/10.1007/s10484-020-09466-z
https://doi.org/10.3390/ijerph18073329
https://doi.org/10.1007/s10484-020-09462-3
https://doi.org/10.20538/1682-0363-2010-2-129-133
https://doi.org/10.20538/1682-0363-2010-2-129-133
https://doi.org/10.3390/children9101481
https://doi.org/10.11621/npj.2020.0211
https://doi.org/10.11621/npj.2020.0211

KOCTEHKO E.B. 1 IP. | OB3OPHASA CTATb4

90

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

BECTHUK BOCCTAHOBUTENIbBHOM MEQULIUHBI | 2024 | 23(3)

Peibanko C.t0., Bo6puk t0.B., Pebuk A.A. n ap. MepcnekTrBbl NCMONb30BaHNA KOMOUHALUY bIXaTeNbHbIX YNPaXKHEHWI C NCUXOGU3NONTOrNUECKUM
TPeHVHrom ¢ 6uonoruyeckort ob6paTHOW CBA3bIO MpPU peabunuTaumMy NaUMEHTOB C MaToNOrMell KapAmopecrnmpaTtopHON CUCTeMbl. BecTHMK
dusnotepanum n Kypoptonorun. 2021; 1: 78. [Rybalko S.Yu., Bobrik Yu.V., Rebik A.A., et al. The prospects of using a combination of breathing
exercises with psychophysiological training with biofeedback in the rehabilitation of patients with pathology of the cardiorespiratory system.
Vestnik fizioterapii i kurortologii. 2021; 1: 78 (In Russ.).]

Keutyactbin A.B., Kosanesa A.B. lNpumeHeHne KpaTKOCPOYHOro pbixaTenbHoro BOC-TpeHuHra Ana pasBUTUA HaBbIKOB CaMoperynaumm
y cnopTcmMeHoB-eAnHObOpLEB. HayKka 1 cnopT: coBpemMeHHble TeHaeHumn. 2023; 1: 25-32. https://doi.org/10.36028/2308-8826-2023-11-1-24-31
[Kvitchasty A.V., Kovaleva A.V.The use of short-term breathing biofeedback training for the development of self-regulation skills in combat athletes.
Science and sport: current trends. 2023; 1: 25-32. https://doi.org/10.36028/2308-8826-2023-11-1-24-31 (In Russ.).]

3apuenko [0, Bapmu J1.A, KasuH S.M. BnvAHve WHAMBMAYaNbHOrO BereTaTMBHOrO CTaTyca Ha ajanTauuio  CTyAeHTOB
K yyebHOMy npoueccy u pe3ynbtatmBHocTb  [AC-BOC-TpeHuHra. Science for Education Today. 2021; 11(5): 107-127.
https://dx.doi.org/10.15293/2658-6762.2105.06 [Zarchenko P.Yu., Varich L.A., Kazin E.M. The impact of students’individual vegetative status on their
psychophysiological adaptation to the learning environment: the effectiveness of RSA-BFB therapy. Science for Education Today. 2021; 11(5): 107-127.
https://dx.doi.org/10.15293/2658-6762.2105.06 (In Russ.).]

JlyHuHa H.B., Kopsiruna t0.B. Bozgeiictarne BOC-TpeHrHra Ha KOFHUTMBHbIE GYHKLUK cnopTcmeHoB. CoBpeMeHHble BONpPOChl 6riomeauLmHbl. 2022;
6(4). https://doi.org/10.51871/2588-0500_2022_06_04_30 [Lunina N.V., Koryagina Yu.V. Impact of biofeedback training on cognitive functions of
athletes. Sovremennye voprosy biomediciny. 2022; 6(4). https://doi.org/10.51871/2588-0500_2022_06_04_30 (In Russ.).]

Tapacosa W.B., TpybHukoBa O.A., KyxapeBa W.H. n ap. d$deKTbl KOrHUTUBHON peabunutaumm ¢ NpUMeHeHNeM BOWHON 3afauv y nauyueHToB
B paHHeM nocsieonepaLMoHHOM Nepuoae NPAMOI peBacKynapmsaLuum Mruokapaa. KomnnekcHble npobnembl cepAeUHO-COCYAUCTbIX 3aboneBaHUi.
2021; 10(3): 15-25. https://doi.org/10.17802/2306-1278-2021-10-3-15-25 [Tarasova L.V, Trubnikova O.A., Kuhareva I.N., et al. Effects of dual-task
rehabilitative training in the early postoperative period after direct myocardial revascularization. Complex Issues of Cardiovascular Diseases. 2021;
10(3): 15-25. https://doi.org/10.17802/2306-1278-2021-10-3-15-25 (In Russ.).]

Ikoc 10.C., MeHbwmkoBa W.A. Vi3meHeHue nonHOM MoOWHOCTM 6eTa- U TeTa-AManasoHOB Npu Ucnonb3oBaHuy I3[-6uoynpasneHus
y MAafWmnX LWKOJIbHUKOB C TPYAHOCTAMU MPOU3BOJIbHON perynaumn. XypHan mefuko-buonornyeckmx mccnepoBaHuin. 2020; 8(4): 331-340.
https://doi.org/10.37482/2687-1491-2025 [Dzhos Yu.S., Men'shikova I.A. Changes in the total power of beta and theta bands when using eeg
biofeedback in primary school-age children having difficulties with voluntary regulation. Journal of Medical and Biological Research. 2020; 8(4):
331-340. https://doi.org/10.37482/2687-1491-2025 (in Russ.).]

[iBopsHunkos B.B., TonosaHoB A.E., CbipoexknH ®.A. BnnsHme HeHarpy3ouHbiX BECTUOYNAPHbIX TPEHNPOBOK Ha M3MEHEHVE YyBCTBUTENBHOCTM
OTZleNbHbIX y4aCTKOB Nepridpepryeckoro otTaena BeCTMbynapHOro aHanMsaTopa y L, CKIOHHbIX K yKaurBaHMio. POCcMncKkaa OTOPUHONAPVHIONOTUA.
2022; 21(2): 24-28. https://doi.org/10.18692/1810-4800-2022-2-24-28 [Dvoryanchikov V.V., Golovanov A.E., Syroezhkin F.A. Effect of nonexercise
vestibular training on changes in sensitivity of certain areas of peripheral part of vestibular analyzer of persons prone to motion sickness. Rossijskaya
otorinolaringologiya. 2022; 21(2): 24-28. https://doi.org/10.18692/1810-4800-2022-2-24-28 (In Russ.).]

Kotozaki Y., Takeuchi H., Sekiguchi A., et al. Biofeedback-based training for stress management in daily hassles: an intervention study. Brain Behav.
2014; 4(4): 566-579. https://doi.org/10.1002/brb3.241

Moravec C.S., McKee M.G. Biofeedback in the treatment of heart disease. Cleve Clin J Med. 2011; 78(Suppl 1): S20-523. https://doi.org/10.3949/
ccjm.78.51.03

Tamantini C., Cordella F, Lauretti C,, et al. Tailoring Upper-Limb Robot-Aided Orthopedic Rehabilitation on Patients’ Psychophysiological State. I[EEE
Trans Neural Syst Rehabil Eng. 2023; 31: 3297-3306. https://doi.org/10.1109/TNSRE.2023.3298381

NestoriucY., Martin A. Efficacy of biofeedback for migraine: a meta-analysis. Pain.2007; 128(1-2): 111-127. https://doi.org/10.1016/j.pain.2006.09.007

Nestoriuc Y., Martin A., Rief W., Andrasik F. Biofeedback treatment for headache disorders: a comprehensive efficacy review. Appl Psychophysiol
Biofeedback. 2008; 33(3): 125-140. https://doi.org/10.1007/s10484-008-9060-3

Silberstein S.D. Practice parameter: evidence-based guidelines for migraine headache (an evidence-based review): report of the Quality Standards
Subcommittee of the American Academy of Neurology. Neurology. 2000; 55(6): 754-762. https://doi.org/10.1212/wnl.55.6.754

3axapbeBa H.H., Cepreesa E.I. MeTogmkn ¢ ncnonb3oBaHnem 61monormyeckon obpaTHoOM CBA3M B CNOPTUBHON NPaKTUKe: yuebHO-MeToanYeckoe
noco6ue. M.: OHTolMpuHT, 2021. 62 c. [Zakhareva N.N., Sergeeva E.G. Methods using biofeedback in sports practice: an educational and
methodological guide. M.: OntoPrint, 2021. 62 p. (In Russ.).]

Omejc N., Rojc B., Battaglini P.P,, Marusic U. Review of the therapeutic neurofeedback method using electroencephalography: EEG Neurofeedback.
Bosn J Basic Med Sci. 2019; 19(3): 213-220. https://doi.org/10.17305/bjbms.2018.3785

HemuanuHoB A.B. LlepeHkoB M.A., AnekceeB E.[., PeweTtHuxkoB A.l. Pa3paboTka KOrHWTMBHOrO HenpouHTepdenca Ansa ynpasneHus
pPO6OTN3NPOBaHHOI pyKON-NpoTe3om. CUCTEMHBbI aHann3 B Hayke 1 obpasosaHuu. 2016; 4: 46-56. [Nemchaninov A.V., SHerenkov M.A., Alekseev
E.D., Reshetnikov A.G. Development of a cognitive neurointerface for controlling a robotic prosthetic arm. Sistemnyj analiz v nauke i obrazovanii.
2016; 4: 46-56 (In Russ.).]

Nynes [.B., MonetbiknH C.K., Kyapsasues [.0. HeliponHTepdericbl: 0630p TEXHONOTUI U COBPeMeHHble pelueHns. COBpeMeHHble MHHOBaLMU,
cucTembl 1 TexHonoruw. 2022; 2 (3): 0117-0126. https://doi.org/10.47813/2782-2818-2022-2-3-0117-0126 [Lunev D.V., Poletykin S.K., Kudryavtsev
D.O. Neurointerfaces: a review of technologies and modern solutions. Modern innovations, systems and technologies. 2022; 2(3): 0117-0126.
https://doi.org/10.47813/2782-2818-2022-2-3-0117-0126 (In Russ.).]

Novak D,, Ziherl J.,, Olensek A, et al. Psychophysiological responses to robotic rehabilitation tasks in stroke. IEEE Trans Neural Syst Rehabil Eng. 2010;
18(4): 351-361. https://doi.org/10.1109/TNSRE.2010.2047656

Laver KE. Lange B., George S. et al. Virtual reality for stroke rehabilitation. Cochrane Database Syst Rev. 2017; 11(11): CD008349.
https://doi.org/10.1002/14651858.CD008349.pub4

Sweta V.R., Abhinav R.P, Ramesh A. Role of Virtual Reality in Pain Perception of Patients Following the Administration of Local Anesthesia. Ann
Maxillofac Surg. 2019; 9(1): 110-113. https://doi.org/10.4103/ams.ams_263_18

YctnHoBa K.M., YepHukosa J1.A. BupTtyanbHas peanbHOCTb B Helipopeabunutaymmn. AHHanbl KNMHUYECKON 1 SKCNepUMEHTanbHON HEBPONOTUN.
2008; 2(4): 34-39. https://doi.org/10.17816/psaic388 [Ustinova K.I., Chernikova L.A. Virtual reality in neurorehabilitation. Annals of Clinical and
Experimental Neurology. 2008; 2(4): 34-39. https://doi.org/10.17816/psaic388 (in Russ.).]

Hekpacosa 10.10., BopoHuosa B.C., KaHapckuin M.M. 1 gp. AnnapaTHO-NPOrpamMmMHbIii KOMMIEKC AN BOCCTAHOBJIEHUA MOTOPHbIX (YHKLMIA
KOHEeUYHOCTell Ha OCHOBE TEXHOJSIOrMW BMPTYasrbHOM PeanbHOCTU U HeMpPOKOMMbloTepHOro MHTepdeiica. Gusnyeckas 1 peabunuTaumMoHHas
MeAuLUHA, MeanLUHCKan peabunutauma. 2021; 3(2): 231-242. https://doi.org/10.36425/rehab65949 [Nekrasova LY., Vorontsova V.S., Kanarskii
M.M.,, et al. Hardware and Software Complex for Restoring Motor Functions Based on Virtual Reality and Brain-Computer Interface. Physical and
rehabilitation medicine, medical rehabilitation. 2021; 3(2): 231-242. https://doi.org/10.36425/rehab65949 (In Russ.).]

CTATbU



https://dx.doi.org/10.15293/2658-6762.2105.06
https://dx.doi.org/10.15293/2658-6762.2105.06
https://doi.org/10.51871/2588-0500_2022_06_04_30
https://doi.org/10.51871/2588-0500_2022_06_04_30
https://doi.org/10.17802/2306-1278-2021-10-3-15-25
https://doi.org/10.37482/2687-1491-Z025
https://doi.org/10.37482/2687-1491-Z025
https://doi.org/10.18692/1810-4800-2022-2-24-28
https://doi.org/10.18692/1810-4800-2022-2-24-28
https://doi.org/10.1002/brb3.241
https://doi.org/10.3949/ccjm.78.s1.03
https://doi.org/10.3949/ccjm.78.s1.03
https://doi.org/10.1109/TNSRE.2023.3298381
https://doi.org/10.1016/j.pain.2006.09.007
https://doi.org/10.1007/s10484-008-9060-3
https://doi.org/10.1212/wnl.55.6.754
https://doi.org/10.1109/TNSRE.2010.2047656
https://doi.org/10.1002/14651858.CD008349.pub4
https://doi.org/10.4103/ams.ams_263_18
https://doi.org/10.17816/psaic388
https://doi.org/10.17816/psaic388
https://doi.org/10.36425/rehab65949
https://doi.org/10.36425/rehab65949

BULLETIN OF REHABILITATION MEDICINE | 2024 | 23(3)

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.
68.
69.
70.
71.

72.

ARTICLES

[lyHaeB A.A. MporpammHoe obecrneyeHne (No) Ans NOAAEPKKM NCCefoBaHMA B 06nactu Gusmnonorumn n 6ruoynpasnenus. BectHuk HIY. Cepus:
NHpopmauroHHble TexHonoruwn. 2007; 2: 27-34. [Dunaev A.A. Software to support research in the field of physiology and bio-management. Vestnik
NGU. Seriya: Informacionnye tekhnologii. 2007; 2: 27-34 (In Russ.).]

Fernandez-Alvarez J., Grassi M., Colombo D., et al. Efficacy of bio- and neurofeedback for depression: a meta-analysis. Psychol Med. 2022; 52(2):
201-216. https://doi.org/10.1017/50033291721004396

lpn6os C.A., bopomynuHa E.B., MaH W.P, YoyT B.B. bocnab-MoHUTOPUHT 3G beKTUBHOCTU KOMIMIEKCHOW Tepanu B KNVHUKE BHYTPEHHUX Gone3Hei.
CrOMPCKNN HayUYHBIN MeOVNLMHCKIN XypHan. 2004; 3: 14-17. [Gribov S.A., Borodulina E.V., Pan |.R., Udut V.V. Boslab-monitoring the effectiveness of
complex therapy in the clinic of internal diseases. Siberian Scientific Medical Journal. 2004; 3: 14-17 (In Russ.).]

KaHtuHa T.3., BypToBas E.IO., JIutBuHuyk E.A. OnbIT NnpUMeHeHVA HeMeMKaMEHTO3HbIX METOI0B KOPPEKLMMN B KOMMIEKCHOM JIeYeHUN FONIOBHOM
6051 HanpsxeHua. XypHan Hesponorumn n ncuxmatpun um. C.C. Kopcakosa. 2020; 120(4): 41-45. https://doi.org/10.17116/jnevro202012004141
[Kantina T.E., Burtovaya E.Yu., Litvinchuk E.A. Experience of the usage of non-pharmacological methods in a multimodality treatment of tension
headache. S.S. Korsakov Journal of Neurology and Psychiatry. 2020; 120(4): 41-45. https://doi.org/10.17116/jnevro202012004141 (In Russ.).]

Lee H.J,, Lee J.H., Cho E.Y,, et al. Efficacy of psychological treatment for headache disorder: a systematic review and meta-analysis. J Headache Pain.
2019; 20(1): 17. https://doi.org/10.1186/510194-019-0965-4

Legarda S.B., Michas-Martin P.A., McDermott D. Remediating Intractable Headache: An Effective Nonpharmacological Approach Employing Infralow
Frequency Neuromodulation. Front Hum Neurosci. 2022; 16: 894856. https://doi.org/10.3389/fnhum.2022.894856

Puiwrtakos C.O., AHToHOB A.B., BepbeHko B.A. 1 gp. AHanuTyeckuii 0630op HayuHbIX CTaTell Mo BONPOCaM NPUMEHEHNsA Gronornyeckoli obpaTHoi
CBA3M B NCMXMaTpum v anunentonornv. TaBpryeckunn xypHan ncuxuatpum. 2018; 4(83): 5-13. [Rishtakov S.F, Antonov A.V., Verbenko V.A,, et al.
An analytical review of scientific articles on the use of biofeedback in psychiatry and epileptology. Tauride Journal of Psychiatry. 2018; 4(83): 5-13
(In Russ.).]

CupsakvHa W.B., MBaHoB B.B., LLlanoBaneHko T.B. Bo3moxHOCTV ncnonb3oBaHusa muorpaduueckoro bOC-TpeHUHra B peabunutaummn nauneHToB
C naTosornein HepBHO c1cTembl (0630p NUTepaTypbl U COGCTBEHHbIE HabMoAeHWA). AHHaMbI KIMHUYECKOW U SKCMepUMEHTaNbHOW HEBPONOTUN.
2011; 1: 24-29. [Sidyakina L.V., lvanov V.V., SHapovalenko T.V. The possibilities of using myographic BOS training in the rehabilitation of patients with
pathology of the nervous system (literature review and own observations). Annals of clinical and experimental neurology. 2011; 1: 24-29 (In Russ.).]

Bopposa PA., 3akambipguHa A.[. NpumMeHeHre 6uonormyeckon obpaTHON CBA3N B peabunutauuy nuL ¢ TpaBMaTUUeCKon 60Me3HbI0 CMIMHHOTO
mo3ra. [loktop.Py. 2019; 6(161): 31-35. https://doi.org/10.31550/1727-2378-2019-161-6-31-35 [Bodrova R.A., Zakamyrdina A.D. Biofeedback in
Rehabilitation for People with Traumatic Spinal Cord Injury. Doctor.Ru. 2019; 6(161): 31-35. https://doi.org/10.31550/1727-2378-2019-161-6-31-35
(In Russ.).]

KyHenbckas H.J1., Pesakosa H.B., lyakoBa A.A., Text A.B. MeTop 6uonormyeckoin o6paTHOM CBA3N B KNMHUYECKON NpakTuKe. KypHan HeBponorum
n ncnxunatpum um. C.C. Kopcakosa. 2014; 114(8): 46-50. [Kunel'skaya N.L., Rezakova N.V., Gudkova A.A., Guekht A.B. A feedback method in clinical
practice. Zhurnal Nevrologii | Psikhiatrii imeni S.S. Korsakova. 2014; 114(8): 46-50 (In Russ.).]

Vaughan A. Gardner D. Miles A, et al. A Systematic Review of Physical Rehabilitation of Facial Palsy. Front Neurol. 2020; 11: 222.
https://doi.org/10.3389/fneur.2020.00222

Le FrancS., Herrera Altamira G., Guillen M. Toward an Adapted Neurofeedback for Post-stroke Motor Rehabilitation: State of the Art and Perspectives.
Front Hum Neurosci. 2022; 16: 917909. https://doi.org/10.3389/fnhum.2022.917909

Mihara M., Fujimoto H., Hattori N. Effect of Neurofeedback Facilitation on Poststroke Gait and Balance Recovery: A Randomized Controlled Trial.
Neurology. 2021; 96(21): e2587-e2598. https://doi.org/10.1212/WNL.0000000000011989

Shah-Basak P, Boukrina O., Li X.R,, et al. Targeted neurorehabilitation strategies in post-stroke aphasia. Restor Neurol Neurosci. 2023; 41(3-4): 129-
191. https://doi.org/10.3233/RNN-231344

Friesen C.L., Bardouille T., Neyedli H.F,, Boe S.G. Combined Action Observation and Motor Imagery Neurofeedback for Modulation of Brain Activity.
Front Hum Neurosci. 2017; 10: 692. https://doi.org/10.3389/fnhum.2016.00692

Kotos C.B. Vcakosa E.B. Llleperewes B.A. BO3MOXHOCTb KOpPpeKLMV 3SMOLMOHANbHbLIX WM MNOBEAEHYECKMX HAPYLIEHUN Yy nNauneHToB
C WHCYNbTOM B npouecce peabunnTaumoHHOro nevenus. MKypHan Hesposorum un ncmxmatpum mm. C.C. Kopcakosa. 2019; 119(4): 26-31.
https://doi.org/10.17116/jnevro201911904126 [Kotov S.V., Isakova E.V., Sheregeshev V.. Possibility of treatment of emotional and
behavioral disorders in patients with stroke during rehabilitation. S.S. Korsakov Journal of Neurology and Psychiatry. 2019; 119(4): 26-31.
https://doi.org/10.17116/jnevro201911904126 (In Russ.).]

M3IIATY | TV 13 OMNILSOM ‘A VNIT3

91


https://doi.org/10.17116/jnevro202012004141
https://doi.org/10.17116/jnevro202012004141
https://doi.org/10.1186/s10194-019-0965-4
https://doi.org/10.3389/fnhum.2022.894856
https://doi.org/10.31550/1727-2378-2019-161-6-31-35
https://doi.org/10.3389/fneur.2020.00222
https://doi.org/10.1212/WNL.0000000000011989
https://doi.org/10.3233/RNN-231344
https://doi.org/10.3389/fnhum.2016.00692
https://doi.org/10.17116/jnevro201911904126
https://doi.org/10.17116/jnevro201911904126



