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Te3ucsl gokiaana npod. A.S. Kaniiana

«TEXHOJIOI'MM BU3YAJIM3AIIUUN AKTUBHOCTHU MO3TI'A (93T,
IOMI', MPT U JIP.) B KOHTEKCTE ITPOBJIEMbI CO3IAHUA
UHTEP®ENCOB MO3I'-KOMITBIOTEP U “UTEHUS MO3T'A”»

Pene Jlekapr B cepeauHe 17 Beka Kak HUKOrJa A0 TOro Obul ONM30K K ujee o0
00BEKTHBHOHN PErucTpaluy AyIIEBHBIX SBICHUH. B ero KoHIenmu pacrpeeieHue ITHEBMbI 110
HEPBHBIM BOJIOKHaM ONPEAEIUIOCh JBMIKEHUSMH CBOETO pojia JUPHKEPCKOM Malouku -
IIMITKOBHUTHON KeJe3bl TN AMH(U3a — OTPOCTKOM MO3TOBOM TKaHH, CBOOOIHO BBIJAIOIINMCS B
MOJIOCTh MO3TOBBIX JKEIyl04KOB. He ObUIO TONBKO COOTBETCTBYIOIIMX HMHCTPYMEHTOB IS
perucTpanuu 3TUX JABWKeHWA osnuduza. C TeX TOop METOoAbl BU3yalu3alus HEPBHOM
NEeSITeAbHOCTH WM TEXHOJIOTMH  HEWpOBM3yalU3alluM  IIArHYJAd  JajleKo  BIEpes.
3aperucTpupoBaHbl M TPEXMEPHO BU3YATU3UPOBAHBI ABIKEHHSI MHOTOYNCIICHHBIX JUPHKEPCKIX
[aJIoueK OT HJIEKTPUUYECKUX MOTEHIIMATIOB HEUPOHOB U MX MPOCTPAHCTBEHHBIX KOHCTEIUISALMM, 10
TIOTOKOB TIIFOKO3bI U KUCIIOPO/IA, OT/IEIBHBIX METUATOPOB. ..

Jlaneko JM MPOJBUHYJIOCH B CBSI3M C ATUM Hallle TOHUMaHHME MPOMCXOXKACHUS CaMOM
NapTUTYPHI ABMKEHUI HEPBHOTO CyOCTpaTa M COOCTBEHHO €€ COMPSIKCHHUS C ITHM CyOCTpaToM,
T.e. COOCTBEHHO TICUXMYECKOTO COJEp)KaHUS HEPBHOM [JESATETbHOCTM U caMOM 93ToM
eI TENLHOCTHA?

OnHOM U3 caMbIX HOBBIX MapaJUrM B MCUXO(PU3UOIOTHH, KOTOPAs MO3BOJISAET B KAaKOM-TO
Mepe TpenapupoBaTh JIBYCTOPOHHHE OTHOIICHHS MEXKIY TIICHXHUKOW W MO3TOM, MEXIY
CyObEKTUBHBIM M OOBEKTUBHBIM, MEXIY BOJIEBHIMM M HEPBHBIMH «UMITYJIbCAMU» SIBISETCA
texHojorusi uHrepdeiic mosr-kommeiotep (MMK) mmm brain-computer interface (BCI). Cyts
ATOM TEXHOJIOTUH 3aKJIIOYaeTcss B TOM, YTOObI 00ECHeuuTh MPsIMON OMOTEXHHYECKMH KaHail
CBSI3W MEXIY BOJICBBIMU MMITYJIbCAMH W BHEITHUMH HCIOJHHUTEIBHBIMH YCTPOHCTBAMH, MEXKITY
MO3TOM U KOMITbIOTEpPOM 03 MOCpeICTBA HEPBOB M MBIIIIII.

OCHOBHOM MPaKTUYECKOM HAMpPABIEHHOCTbIO ASTUX TEXHOJOTMH W3HA4YalbHO ObliIa
o0nacTh peadMIMTAIMOHHONM MEIUIMHBI C LENbI0 TOMOUIM JIIOJSIM C TOTaJbHBIMU
MOBPEXKICHUSIMU JIBUTATEIIHHON CHCTEMBI, KOTJ]a €MHCTBEHHONH BO3MOYKHOCTBIO YEJIOBEKA JaTh
0 cebe 3HaTh ObUIO OBl «JIBHKEHHE» €r0 MBICIH, MpeoOpa3oBaHHOE B JIBM)KEHHUE, HAIPUMED,
Kypcopa MOHHUTOpa B mojie XOTs Obl ABYyX cekTopoB «JIA» u «HET». B panbreimem mMoxxHO
Obuto OBl HajeAThCS Ha Oosee pa3HOOOpaszHylo, 4YeM OuHapHas a30yka «Ia M HeT,
KOMMYHHKAITHIO MEXTy MO3TOM H KOMIIBIOTEPOM, C (POpMHUPOBAHHEM HOBOTO MO3TO-MAaIIMHHOTO



s3pika. [lepBbIM (PU3MYECKUM MapaMeTPOM-TIOCPETHUKOM MEXAY MBICITBIO U KOMITBIOTEPOM,
KOTOPBI  HCIIONB30BAJIM  WCCIENOBAaTeN Juisi mocTtpoeHust TexHojmorun MMK, Obuia
AJIEKTpUYECKasi aKTUBHOCTb MO3Ta, OTIENbHBIX €ro KJIETOK win cymmapHas (99I). MoxkHo
ObUTO TIONaraTh, 4YTO HAYYHMBIIUCh «IUTaTh» MPOCTPAHCTBEHHO-BPEMEHHBIC KapTHHBI DO
MCCJIEI0OBATENN CMOTYT «IIPOYUTAThy», €CJIM HE CaMU MBICIIH, TO T€ CaMbl€ BOJIEBBIE UMITYJIbCHI,
HaMEpPEHUsI YeJIOBEKa, KOTOPhIE B BHUJE HEUPOJAMHAMHYECKUX NATTEPHOB MPOSBISIOTCS Ha
ypoBae 20T,

OnHaKo, MEPCHCKTHBBI MPOOJIEMATHKH «YTCHUS MO3ra» M «JTeHus Mbiciei» (Brain
reading, Mind reading etc) ynupanuce B KIFOUEBYIO MPOOIEMY IICHXO(PH3HOIOTHYECKOTO TOJIKA!

B0o3MOXXHO 7M1 pa3HBIMH CO3HATEIBHBIMH HMMITYJIbCAMH, HE BBIXOSAIIUMH 32 PaMKH
MEHTaJbHBIX MpeACTaBICHUH, JNETEPMUHUPOBAHHBIM obpazom H3MEHSATh
(hbU3MOSIOTHYECKHUE TTOKA3aTeNU JIeATeILHOCTH MO3ra, HanpuMep, puTMbl D01, B TOM win
WHOM KOJIMYECTBE WJIM HAIpaBJICHUHU, IPU COXPAHEHUU OJHO3HAYHOT'O COOTBETCTBUS
MEXy HUMU?

OueBunHo, 3Ta KimouyeBas npodiema MMK cBsizana ¢ mpoGieMoil 0 TOM, HACKOJIBKO
OUEBHUJHO HMEIOIleecs KOAUPOBAaHUE B IepeJadye COOOIIEHMH B MHMKPOCUCTEMAX MEXKAY
HEPBHBIMU KJICTKAMU, MPOSIBISETCS HA YPOBHE NEATEIBHOCTH LIETIOCTHOTO MO3ra, B CUTHAJIAX
COBPEMEHHOI HelpoBusyanu3auuu: B 991, B KapTUHAX MarHUTHO-PE30HAHCHON ToMorpaguu, B
¢dboToBU3yanHu3aIMi HEPBHOM aKTUBHOCTH U JIp.

ABtop cooOuienus1, A.S.Kamnan, npuioxui pyky K 3Toi npobiiemMe, BHaYaie 3aHUMasICh
3aJja4aMyd KyCOYHO-CTallMoHapHoro onucanus D01 yenmoBeka U COOTBETCTBUS STUX OMHUCAHUUN
OTIpENIeICHHBIM YCIOBUSM JIESTENFHOCTH MO3ra ((papMakoJOrHuecKue, KOTHUTHBHBIE H p.),
HOPMATUBHBIM U MATOJOTMYECKUM COCTOSIHHSM (IIM30(peHus U 1p.), a 3aTeM, M0 HACTOsIIee
BpeMs, - Pa3pabOTKOW TEXHOJOTHi mHTEepdeiicoB Mo3r-kommbioTep. (I[omHOTEKCTOBBIE cTaThU
A Kamnana B poccWiickux U 3apyOexHBIX JKypHajJaX MOXXHO HaWTH Ha ero caire:
http://www.brain.bio.msu.ru/papers/). ABTOp CHIEUUAIBHO PAacCMOTPUT  BO3MOKHOCTh
coctaBneHuss  «angasura”“ DOI, kak Kak MPEACYIIECTBYIOIIEH WM KaK OMOTEXHUYECKU
bopMUpYyEMOI1 CTPYKTYPBHI.

B coobmenun OyayT moapoOHO paccMOTPEHBI pe3yibTaThl pabOT aBTOpa, a TakKke
KIIIOUEBBIX HCCleoBaTeNied B 00JacTH HEWpOBU3yalM3alMU MCUXUYECKON aesrenbHOocTH. B
YaCTHOCTH, aBTOpP KPUTHUYECKH PACCMOTPUT TMOCIEIHUE JOCTIKEHHS B  OOJIACTH MarHUTHO-
PE30HAHCHOI'O MPEJCTABICHUS 3JEMEHTOB ICUXUYECKOW NeATEIbHOCTH, HAIPUMEp, «UTEHUE»
00pa30oB BHJICOCIOKETOB, a TakKe KOJMPOBAHME NAMITHBIX CJeloB HepoHamu «Moeit
6a0ymku» Konopckoro, win HeiponoB «Mbapunua Monpo» Koxa, @puna u Cepda.

«Tak 5T0 MBI yIpaBisieM HAIIUMU HEHpOHAMH MU 3TO HEHPOHBI YNPaBISIOT HAMHU? —
¢unocodcku crpammBaer Opug B cBoeil cratbe n3 Nature. ABTop coOOIIEHHS MOCTapaeTcs
JIaTh OTBET Ha ATOT BOMPOC, MpuBIeKas punocockue MocTpoeHHs MpodIeMbl KOJUPOBAHUS U
nexkoauposanus mpodeccopa J.U.LyOposckoro.

ABTOp Takke IMoOcTapaeTcss B JOKIage OOCYIUTh MPHUHIUIHAIHHYIO BO3MOXKHOCTH
WHCTPYMEHTAJILHOTO TPOHUKHOBEHHUSI B O0OJACTh IICUXMYECKOTO U CBSI3aHHBIE C OTHUM
GyTypuCTUYECKHE TPEANONOKEHHSI O BO3MOXKHOCTH IM(PPOBOIO OMHMCAHUS COJEPKUMOTO
MICUXUKHA. ABTOpP COOOIIEHHUS COTJIACEH C BHICKA3BIBAHMEM OJTHOTO M3 aKTUBHBIX MCCIIeI0BaTENEH
B 00JlacTH «d4TeHus Mo3ray, HeipobOuonora J[[xona Jlomaxpto (John P. Donoghue) wu3
VYuusepcurera bpayna, o Tom, uro: «CrnoxHass uHbOpMalus TaKOro TUIA, KaK COJAEp)KaHUe
KHUTH, TpeOYeT B3aUMOICUCTBHUS OOJBIIIOT0 KOJMUYECTBA KIETOK MO3ra B MaCIITA0HBIX 00JIaCTAX
HEepBHOW cuctembl». HoO 3T0 o03Hadaer, uyTto 0OpaTHBIM 00pa3oM, U3 MoO3ra, cooOpaTh
UH(GOPMAIIMIO O MPOYNUTAHHON KHUTE€ MHCTPYMEHTAIbHBIM ITYyTEM MPAKTUYECKH HEBO3MOXKHO,
TaK KakK «00JIbIIOE YUCIIO KJIETOK MO3Ta» - 3TO MHOTHE COTHU MHJIJTMOHOB U MUJUIMAPABL... DTO
U HEKOTOphIE Ipyrue, HE MEHee BaKHbIe KOHIIEITYaJIbHbIE COOOPaKEHUS O AESITeTbHOCTU



http://www.brain.bio.msu.ru/papers/

pCaJILHOIO MO3ra, CTaBAT I104 COMHCHHUC TMPUHIOUINIHUAIIBHYI0O BO3MOXHOCTb CO3JaHUA
TEXHOJIOTHI «4ITEHUsI MbICIE». TeM He MeHee, aBTOp IO0JIaraeT, YTO CYIIECTBYIOT IMOAXO/bI, U
HMCHHO B IMapagurmMax I/IHTep(beﬁca MO3Ir-KOMIIBIOTCP, Ui IMPOSABJICHUA WJIIM BBIPAKCHUA 3TUX
MBICJICi B KOMMYHHUKALIUM C TOTPEOHBIMH OPraHMW3My BHEIIHUMHU HCIOJHUTEIbHBIMU
YCTPOMCTBAMMU.



