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BeeneHue

CerofHsLLHAA aHTPOMOreHHaa cpega obUTaHMS (POPMUPYETCH YE0BEKOM
3HaUUTE/NIbHO 60/1ee MHTEHCUBHO, YeM B /t0Oble MPEXHWE 3MOXW: eé KOHTYpbI
33/1at0TCA HALLUMMW PyKaMW, UHTEINIEKTOM U LiefienonaratoLei akTMBHOCTbHO.

OKpy)Karowasa [einCTBUTENIbHOCTb  BK/IHOYAET He TOMbKO NPUPOAHbIE
9KOCUCTEMbI, HO T[/1aBHbIM 00pa30M MWCKYCCTBEHHO CKOHCTPYMPOBAHHOE
MPOCTPaHCTBO. Meranonucel, apxXuMTeKTYpHble  KOMMEKCbl, TPaHCMOPTHbIE
KOPWAOPbI, aBTOMOOW/IbHbIE MarucTpasiM, pPob0TU3NPOBaHHbIE MPOW3BOACTBA,
061a4Hble CePBUChHI, CETEBbIE COOOLLIECTBA, NPaBOBbIE MEXaHW3MbI, 3HEPreTUYECKME
N TeNeKOMMYHMWKaLMOHHbIE CETU — BCE 3TO OCsA3aeMble MaHWUdecTauun Tpyaa,
NHXXEHEPHON MbICIN W KYNbTYPHO-COLMA/IBHOTO MPOEKTUPOBaHUA. PaKTUYECKM
KaKAblA OOBEKT O0ObIAEHHOCTU COAEPXKUT OTMEYaTtoK npeobpasoBaTe/lbHOM
[esATeIbHOCTU YesloBekKa.

TepMUH  «eCTeCTBEHHbIA UMHTennekT» (EW) He BO3HMK KaK efAVHbIi
O(MUMaNbHBIA HaYYHBIA TEPMUH, & CTa/l UCMO/b30BaTbCA MaBHbIM 006pa3oM Kak
NMPOTMBOMOCTaB/IEHNE TEPMUHY «UCKYCCTBEHHbIA WHTeNeKT». OO6bIYHO Mof4
€CTECTBEHHbIM WHTE/INIEKTOM MOHMMAOT Ye/IOBEYECKMIA WHTENNEKT, a B 6oree
LLUIMPOKOM CMbIC/Ie — WHTE/NIEKT XKMBbIX CYLLECTB.

B pokymeHTe-3asBke “A Proposal for the Dartmouth Summer Research
Project on Artificial Intelligence (JapTMyTCKWIA NETHWUIA WCCNeA0BaTEIbCKUN
MPOEKT MO0 WCKYCCTBEHHOMY WHTeNNeKTy)”, NoArotosneHHOM B 1955 rogy Aans
nposeseHns npoekTta neTom 1956 roga.

CnepnoBate/ibHO TEPMUH «UCKYCCTBEHHbI UHTENNEKT» Obl1 3a)MKCUPOBaH B
3aaBke 1955 roga, a cam NpoekT npowwén netom 1956 roga B [JapTmMyTCKOM
Konnemxe, XaHosep, Hoto-Mamnwmp, CLLUA. TepMUH UCKYCCTBEHHbIN MHTENNIEKT
(Artificial Intelligence) npegnoxun JxyoH MakkapTu.

[>koH MakkapTu CBSi3blBa/1 Pa3sBUTUE UCKYCCTBEHHOIO MHTennekra (M) ¢
pa3paboTKoM flornMyecknx nporpamm  ans  3BM, CnocoOHbIX  BbIMOMHATb

paccy>XgeHna 1 pewatb 3agaydy, OTHOCUMBIE K ccbepe HE/10BEYECKOI 0O UHTENJIEKTA.



OH paspaboTan s3bIK nporpammupoBaHms LISP, ya06HbIN MHCTPYMEHT ANs
UCCnefoBaHWA B 06/1aCTM UCKYCCTBEHHOrO WHTENNEKTa, MpPeXae BCero Ass
CUMBO/IMYECKOW 06paboTKM MH(OPMaLMK 1 NPeACTaBNEHNS BbIYMUCIEHWNIA B BUe
orepauuii  Hag CnMcCKamMn, HO pesynbTaTbl B WHTEpRpeTauuy 4enoBeKoM,
4e/I0BEYECKN MHTE/INEKTOM.

3BM apxuTeKTypbl (hOH HeilmaHa M3nMyecKn BbIMOMHAET onepaumu Haj
ouTtamu/umcnamm, OfHaKO 3TO HEe O03HayaeT, 4YTO nporpaMMa “rno Ccmbicny”
3aHMMaETCA TOMbKO YMCNOBOM 06pPabOTKON — 3TO YTBEPXAAOT CMEeLNaInCTbl No
NN, HO 3TO «CMbIC/1» €CTb MHTepnpeTaL s YeN0BeKOM pe3y ibTaToB.

ABTOpPbI CUMTAIOT BAXKHbLIM, YTO UCTOPUYECKN M npakTu4yecku VA BO3HWK
W pasBMBaeTCA Kak  001acTb MporpaMMHOro  obecrieyeHus A/
LIMPPOBbIX 3/1eKTPOHHbIX BbIYNCANUTENbHBLIX MaWNH (LIOBM)) apxuTekTypbl (hOH
HelimaHa 1 undpoBoit Mmoaenbio ThlOpUHra.

He TpebyeTcs HUKaKMX CreuuanbHbIX UCCNef0BaHUA ONS YTBEPXKAEHWS
«ICKYCCTBEHHbIV UHTENINEKT CO34aH Ye/I0BEYECKUM UHTENIEKTOM

ABTOpPbI CYMTatOT, YTO U3yyeHne EV n - HeobxoamMmo B cpefe BbICLLETO
obpa3oBaHus.

ABTOpbI CUMTalOT HEOO6XOAMMbIM 0C000 MOAYEPKHYTb, UYTO B YC/OBUAX
CTPEMUTE/NIbHOTO PasBUTUA TEXHOOIMIA UCKYCCTBEHHOTO MHTE/IEKTa BO3pacTaeT
3Ha4yeHWe BbICLIEro 06pa3oBaHWA W Npenojasatesiel  Kak  HOCUTEeNelw,
OpraH13aTopoB M TPAHC/IATOPOB CUCTEMHOIO 3HaHWS.

Boiclee o06pasoBaHMe (opMUPYeT He TOMbKO  MPOgeccCroHasibHble
KOMMETEHLMMN, HO N NHTENNIEKTYa/IbHblE XapaKTepUCTUKN SIMYHOCTU: CMOCOBHOCTL
K abCTPaKTHOMY MbILL/IEHMIO, TOTMYECKOMY aHa/IN3y, KPUTUYECKOMY BOCMPUATUIO
MH(opMaLUMK,  MOCTaHOBKe  npobnemM,  aprymMeHTaumMu,  O6O6LIEHUIO U
CaMOCTOATE/IbHOMY MPUHATUIO PELLEHWIA.

Ocobyto posib B 06pa3oBaTe/IbHOM MPOLLECCe UrpatoT npenogaBaTesu.

MpenogaBaTesib BbICLLEN LUKO/bI HE TO/bKO NepeaaéT CTyAeHTaM 3HaHWs, HO

M OpPMUPYET  KyNMbTYpY  MbILLIEHNS,  HAy4yHYld  [0OPOCOBECTHOCTb,



MPOECCNOHANIbHYHO OTBETCTBEHHOCTb M CMOCOBGHOCTL OT/IMYaTh [OCTOBEPHOE
3HaHMe OT HeJOCTOBEPHOTO.

B ycnosusx pacnpocTpaHeHust TexHonorui I ata yHKUMS CTaHOBUTCS
ewé 6osiee 3HAUYMMOWM, NMOCKO/MbKY CTYAEHTY HEOO6XOAMMO He MpoCcTO Mnosiyyarb
NH(OPMaLMIO, a YMEeTb OLeHNBATL € Ka4yeCTBO, MPONCXOXKAEHME, MPUMEHNMOCTD U
CMbIC/1.

VHTennekTyanbHble  XapakTepUCTUKM  4YenoBeKa  He  BO3HMKAKOT
M30/IMPOBAHHO OT COAEePXKaHNA 06pa3oBaHUSA 1 OMNbITa MbILLIEHUS,

OHV pa3BMBAIOTCA Ha OCHOBE HAKOM/IEHHbIX 3HAHWMW, A3blKa, Ky/bTypbl,
NPOeccCnoHabHOM NPaKTUKM U CMOCOBHOCTU MCMO/Mb30BaTb PaHee YCBOEHHYHO
NH(OPMALMIO NMPU peLLeHn HOBbIX 3a4au.

B 3TOM CMbIC/le BaXXHOE 3HaYeHWe MMEKT anpuopHble 3HaHWA — 3HaHWA,
npeacTaBneHNs, MOHATUA, NIOrMYECKME CXEMbI U KY/IbTYPHO-Hay4Hble OCHOBaHWS,
KOTOPbIMU YesioBeK pacrosiaraet [0 obpalleHns K HOBOI 3afaye, HOBOMY TEKCTY
W HOBOM MH(OPMALIMOHHON CUCTEME.

AnNpuopHble 3HaHWA ABNAKOTCA HEOOXOAMMbIM YCMOBMEM OCMbIC/IEHHOIO
BOCMPUATUA MH(opMaunn. YenoBek He NPOCTO MOMyyaeT AaHHble W3BHe, a
WHTEPNPETUPYET KX 4epe3 YXKe CYLLECTBYIOLLYK CUCTEMY MOHATWUIA, OMbiTa W
LIEHHOCTEMN.

IMEHHO MO3TOMY OAMH M TOT XXe pe3ynbTar paboTbl WMHHPOPMALMOHHOM
CUCTEMbI WM UCKYCCTBEHHOTO WHTEN/IEKTA MOXET OblTb MO0-pasHOMY MOHAT,
OLLeHEH W1 UCMO0/b30BaH pasHbIMU NTOALMMU.

Uem Bbille YypoBeHb 00pa3oBaHUS W WHTENNEKTYa/lbHOM MOATOTOBKU
yesioBeka, TeM 00/iee OCMBIC/IEHHO OH CMOCOGEH MPUMEHATb pe3y/bTarhl,
Nnosly4yeHHble ¢ nomoLlsio NN,

"eHepaTMBHbIA UCKYCCTBEHHbIA WHTENNEKT, BK/OYasA CUCTEMbl 06paboTKM
eCTECTBEHHOr0 fA3blKa, reHepaumm TEKCTOB, N306paXkKeHWI, MPOrpaMmmMHOro Koga u
MHbIX WH(POPMALMNOHHbLIX 06BEKTOB, MPeACTaBNsSeT COO0 BaXKHbLIA COBPEMEHHbIN

WHCTPYMEHT UH(OPMALMOHHBIX TEXHO/OTWIA.



OH MOXeT MCNoMb30BaTbCA B BbICLIEM 06pa3oBaHWM A/1d  MOUCKa
MH(opMauun, NOArOTOBKM YYebHbIX MarepuasioB, MOAENMPOBAHUS CUTYaLUiA,
aHanM3a TeKCTOB, MOMOLLM B NPOrpaMMMpoBaHWM, MNepesBoda, (HOPMUPOBaHMUSA
NHANBULYbHBIX 06pasoBaTe/bHbIX TpaeKTopuii 7 MOAAEPXKKN
nccnefoBaTe/IbCKON AesATeIbHOCTU.

OfHako reHepaTvBHbIA W He 3aMeHseT eCTECTBEHHbIN WHTENNEKT
yesioBeka, NPenojasaTens v HayuHyHo LLKONY.

Ero pesynbtatbl TPebylOT MPOBEPKM, WHTepripeTaumMm U KPUTUYECKON
OLLEHKMN,

["eHepaTMBHbIE CUCTEMbI MOTYT CO3[aBaTb BHELLHE yoeauTe/bHble TEKCTbI U
OTBETbI, HO He 00/1a4at0T YesIoBEeYECKUM MOHUMaHMEM, MPOMECCUOHaIbHON
OTBETCTBEHHOCTbIO, HAy4HOW WHTYyMUMEN, JINYHBIM OMbITOM W LEHHOCTHbIM
CYX[EHNEM.

MoaToMy B BbIClEM 00pa30BaHWM  reHepaTuBHbln VA [o/mKeH
paccMaTpuBaTbCs He Kak CamMOCTOATE/IbHbIN CYyOBEKT NO3HAHUSA, & KaK UHCTPYMEHT,
3 eKTVBHOCTL KOTOPOrO 3aBUCUT OT YPOBHSA NOATOTOBKM MOJ/Ib30BATENS.

Takum 06pa3om, pas3BuTve reHepaTMBHOrO A He CHWXXaeT, a HanpoTus,
YCUNMBAeT  3HayeHWe  BbICLUEro  06pa3oBaHWsA,  Mpenogasartenien U
(hyHAaMeHTa/lbHOW  WHTENNeKTyalbHOW MOArOTOBKM YesioBeKa. YUem  MoLyHee
CTAHOBATCA MH(OPMaLUMOHHbIE TEXHOMOrMK, TeM 00siee BaXXHbIMM CTaHOBATCA
eCTECTBEHHbI MHTENNIEKT, anpuopHble 3HaHUSA, Hay4yHas LUKO/a WU COCOOHOCTb
yesioBeka OCMbIC/IEHHO MPUMEHSATL TEXHONOMMYECKMe pesy/ibTaTbl B MO3HaHWMK,
NPOMECCNOHANbHOMN AeSATENbHOCTU M COLMaNbHON NPaKTUKE.

O[lHaKO WHTE/NNIEKT He CBOAWUTCA K Aunnomy. Hactoawas LeHHOCTb
06pa3oBaHMA MPOSBNSAETCA TOrAa, Korga OHO MpeBpaliaeTca B CMOCOOHOCTb
yesioBeka NOHMMaTb MUP, MPUHMMATb PasyMHble PeLleHusi, YYUTbCA HOBOMY U
[eliCTBOBaTb OTBETCTBEHHO.

B coBpeMeHHOM TeXHWYecKOM W MpUKNagHoMm cmbicne WA HepaspbiBHO
cBA3aH ¢ LUOBM.



CyLLecTBYHOLLME pacCy>OeHUA O BO3MOXXHOCTW cylllecTBoBaHUA WA BHe
LUM(POBbLIX KOMMbIOTEPOB OTHOCW/INMCH CKOPee K TEOPETUYECKUM MepCreKkTMBam
pasBuUTUA 3TOM 061acTN B OyfyLleM, a He K TEKYLLENn NpaKTUYeCcKon peasibHOCTU
WM UICTOPUYECKOMY ONPeSeNeHuIo.

ABTOpbI CUMTAIOT, YTO CnefdyeT YTOYHWUTb HEKOTOPble acnekTbl (Cdepbl)
Hallero WCCrefoBaHnsd, a UMEHHO TePMUHbI MH(opMaTMKa, WUH(POPMAaLNOHHbIE
TEXHO/IOMMM U MeCTO UCKYCCTBEHHOIo uHTensekra (MIN) B HuX.

ObuenpuHAToe onpefeneHue: VHhopmaTka — 3T0 Hayka O MeTojax U
npoueccax cbopa, XpaHeHWs, 06pabOTKW, Mepefdayn, aHaM3a W  OLEHKU
MH(opMaLuy ¢ NPUMeHEHNEM KOMIMbIOTEPHbLIX TEXHOIOMMIA.

B Hawein cTpaHe 3TO oOnpedeneHVWe 3akpensieHo B roCyAapCTBEHHbIX
06pasoBaTte/ibHbIX CTaHAapTax U ucnosb3yerca Poccuiickon Akagemueii Hayk. B
MEeX/YHapOoHOIN NpakTuKe COOTBETCTBYET NOHATUIO Computer Science.

ObuwenpuHaToe  onpegeneHve:  VIHPOPMaUMOHHbIE — TEXHOMOMMM — —
COBOKYMHOCTb MeTOAO0B, MNPOW3BOACTBEHHLIX MPOLECCOB W MPOrpammHo-
TEXHUYECKUX CPeACTB, MHTErpupoBaHHbIX C Lefiblo coopa, 06paboTKK, XpaHeH s,
pacnpocTpaHeHns, 0TOOPaXXeHNS N UCNOMb30BaHUA MH(OPMALMM B UHTEpecax ee
rnosib30BaTesel.

B Hawein cTpaHe 3710 onpefeneHve 3akpenneHo B FTOCT 34.003-90 wu
MeXayHapoaHbIx ctaHgapTax ISO/IEC.

B o6pasoBartesibHOW chepe 3TU OnpefeneHns NPUHATbE MUHUCTEPCTBOM
HayKu W Bbicllero o6pas3oBaHWs P®, a B MUPOBOM MpaKTUKe — TakKuMU
opraHmsaumamm Kak IEEE (Institute of Electrical and Electronics Engineers) n ACM
(Association for Computing Machinery).

ABTOpbI CYMTalOT, YTO B HacTtosllee Bpema W dABngetca ofHUM K3
K/IIOYEBbIX Pa3fenoB MH(HOPMATUKIN KaK HayKW.

B KOHTeKCTe MHPOPMALMOHHBIX TeXHoNOornii VI BbICTyNaeT Kak:

- I/IHCprMEHTaJ'IbeIﬁ KOMMOHEHT COBPEMEHHbLIX MHCbOpMaLI'MOHHbIX CUCTEM,



- TEXHONOrMYyeckas mnapagurma, oOnpefenstowas HoBble MNOAXOAbl K
06paboTKe MH(hopMaLUK;

- NPaKTNYECKOe BOM/OLLIEHNE TEOPETUYECKMX Pa3paboToK NHDOPMATUKN;

- OCHOBa MHTENNEKTYaNbHbIX MH(OPMALMOHHbIX TEXHOMOT WA,

BK/1IHOYAIOLLMX:

- CUCTEMbI NOAAEPXKKM NMPUHATUSA PELLEHWNA;

- UIHTENINEKTYa/IbHbIN aHaN3 JaHHbIX;

- 9KCMEePTHbIE CUCTEMbI;

- CUCTEMbI aBTOMATMUYECKOro NPOEKTNUPOBaHUS;

- MIHTENNEKTYasbHble NO/b30BaTebCKNE MHTEPENCHI.

B cOBpeMeHHOIA CTPYKTYpe MH(OPMaLMOHHbIX TexHonoruin I obpasyet
CaMOCTOSATeNIbHOe HarnpaBneHne pa3paboTKM W BHEAPEeHWs, MNpu 3TOM OHU

TaKXKe WHTErpupytoTcd B TpPaAuLMOHHbIE  MH(OPMALMOHHbIE  CUCTEMbI,
pacLumpsas  Ux BO3IMOXXHOCTU U (DYHKLMOHA/IbHOCTb.

B Hayke P® mecTo VI MOXHO OLEeHUTb B NepeyHe crieynansHocTein BAK,

HayuHble cneyunansHocTn BAK:

1. ECTeCcTBEHHbIE HayKK

1.2. KoMNblOTepHbIe HAyKW U MH(hopMaTrKa — rpynna cnewmanibHoCTeln

1.2.1. ACKYCCTBEHHbI MHTENNEKT U MaLLMHHOE 06YYeHNe - CreLmanbHOCTb

1.2.2. MaTemaT4eckoe MOAe/IMPOBaHne, YNC/IEHHbIE METOAbI I KOMMJIEKChI
nporpamm

1.2.3. TeopeTnyeckas nHopmaTmka

1.2.4. Knbepbe3zonacHOCTb

3 npviBeeHHbIX OMpesesieHnia CneayeT, uTo:

NN — 370 HekoTOpas MH(OPMaLMOHHAA TEXHONOIUS;

W — 310 cneuunanbHOCTL Tpynnbl CrelmanbHOCTU «KOMMbOTEPHbIE HAYKU
N MH(hopMaTUKa» 06/1acTN HayKN «ECTeCTBEHHbIE HAYKU».

NN — 370 TO, YTO 6€3 LUMPPOBOIA 3NEKTPOHHOW BbIYUCIUTENIbHOW MaLLVHBI

CYLLLECTBOBATb HE MOXET.

10



ABTOpblI UCCMEAYIOT WHTENIEKT YenoBeka, KakK (YHKUMOHMPOBaHWE ero
MO3ra 1 HasblBaeMbli EW, a Takke MoJIeNn, TEXHUKK U TexHonorum NIA.

ABTOpPbI UCMO/Mb3YKOT TEPMUHBLI U OMpedeneHns, onpedensieMble B YKasax
Mpe3ngeHTa PO [1, 2], rnaBHbIM ABNsSeTCSA onpeaeneHme VN,

«V/ICKYCCTBEHHbIN WHTENIEKT — KOMIMIEKC TEXHOMOMMYECKUX PeLLeHni,
MO3BOMAIOLWMA  MMUTMPOBATb KOTHUTKBHbIE (DYHKLMW 4YenoBeka (BK/KOYast
camoobyyeHne 1 NOVCK PELLEHNA 6e3 3apaHee 3aaHHOro afiropUTMa) U NosyyaTb
NP BbIMOMIHEHUM KOHKPETHbIX 3a[a4 pe3y/bTaTbl, COMOCTaBUMble, KAK MUHUMYM,
C pesynbTaTamy  WHTENNEKTYa/IbHOW  AeAaTenlbHOCTM — 4yenoBeka.  Komnsekc
TEXHO/IOTMYECKNX  pelleHWiA  BKIWOYaeT B ceba  MHJopMauMOHHO-
KOMMYHWKaLMOHHYO MH(PACTPYKTYpPY, NPorpaMmmHoe obecrieyeHve (B TOM YuChe,
B KOTOPOM MCNO/b3YHTCA METOAbl MALLUMHHOIO 00y4YeHUst), NPOLLECChl U CepPBUCHI
Mo 06paboTKe AaHHbIX 1 MOUCKY pewleHni» [1, 2].

«TexHonorum -UNN— TexHonormm, OCHOBaHHblIE Ha WCMNOJIb30BaHUN
MCKYCCTBEHHOIrO WHTENNeKTa, BK/IKOYAasAs KOMMbIOTEPHOE 3peHne, 006paboTKy
eCTECTBEHHOrO A3blka, pacrno3HaBaHWe W CUHTE3 peun, WHTENIEKTYa/lbHYHO
MNOAAEPXKKY MPUHATUA PELUEHUIA W NEepPCneKTUBHbIE METOAbl WMCKYCCTBEHHOMO
NUHTennekTa» [1, 2].

ABTOpPbI CYNTAIOT HEKOPPEKTHOW M METOA0MOMMYECKN OLLMOOYHOIA
(hopMynMpoBKy Te3unca «M BMecTo npodeccopa - NpopbIB B 06pa3oBaHnm».

Takas nOCTaHOBKa BOMpoca MOAMEHSEeT CYLHOCTb 06pa3oBaTe/ibHOro
npouecca TEXHUYECKON (PYHKLMEN BblAaun MHGOpMaLMn UK reHepauum TekcTa.

Bbiclwiee ob6pa3oBaHMe He CBOAWUTCS K Mepefadve CBefeHW, OTBETaM Ha
BOMPOCHI M aBTOMATU3NPOBaHHOMY NoAbopy y4ebHbIX MaTepranos. OHO BK/IKOUaeT
(hOpMUPOBaHNE  MbILLMIEHNS,  HAyYHOW  Ky/nbTypbl,  NPOGECCUOHASIbHOW
OTBETCTBEHHOCTW, MMPOBO33PEHUSA, CMOCOOHOCTU K KPUTUKE, WCCNEeLOBaHWUIO W
CaMOCTOATENIbBHOMY UHTENNEKTYa/IbHOMY AENCTBUIIO.

Mpodheccop, NpenogasaTesib Y HayUHbIA PYKOBOAUTESb SABNAKOTCS He TONbKO

NCTOYHMKaMU MHGOPMaLUN.
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OHM BbICTYNaKOT HOCUTENAMU Hay4HOW LLKO/bI, NPOJECCUOHANIBHOTIO OMbITa,
METOA0/10rMYeCKOM KYNbTYpPbl U LLEHHOCTHBIX OPUEHTUPOB.

X ponb 3aK/04aeTcs B MOCTaHOBKE HaY4HbIX U Y4eBHbIX NPo6/ieM, OLeHKe
YPOBHSA MOHUMaHWSA 00y4aroLlerocs, pasBUTUM CMOCOBHOCTU K aprymMeHTaumm,
BbISIB/IEHWM  OWKMOOK  MbIWEHNs,  (POPMMPOBaHUM  UCC/eA0BaTEIbCKOWA
ANCLUUNNHBI U aKaeMUYeCKOn JO6POCOBECTHOCTM.

VICKYCCTBEHHbIA WHTENNEKT, BKIOYas reHepaTuBHbIA WA, MOXeT ObITb
3 heKTUBHLIM NHCTPYMEHTOM MOAAEPXKN 06pa3oBaTelbHOro npotecca.

OH crnocobeH nomoratb B MOMCKE WHQoOpMaLMn, MOArOTOBKE YEpPHOBbLIX
MaTepuanos, Nepesoje, NporpaMM1MpoBaHnn, MOAENNPOBaHM, CTPYKTYPUPOBAHNM
TeKCTa 1 aHanmn3e 60/bLLUIMX MAaCCUBOB AaHHbIX.

OfHaKo Takue BO3MOXHOCTM He 03HayaroT, 4to M cnocobeH 3ameHUTb
npogeccopa Kak cybbekTa 06pa3oBaHuUs, BOCNUTAHWSA, HAyYHOro PYKOBOACTBA Y
MpogeccMoHaIbHOM coupanmsalun.

dopmynmpoBka «MI BMeCTO npodeccopa» SBNAETCH HEKOPPEKTHOM MO
HEeCKO/IbKMM OCHOBAHUSAM:

KareropuasibHasa owmoka.

Mpodgeccop — 3TO Yenosek, 006/11afaloWniA eCTECTBEHHBIM WHTENNEKTOM,
Hay4HbIM OMbITOM, MPOMECCUOHA/IbHON OTBETCTBEHHOCTBIO U CMOCOBHOCTHIO K
NMYHOCTHOMY B3aMmMopfencTBuio. NN — 3TO KOMMNEKC TeXHOOrMYeCcKmx
peLLeHni, PYHKLMOHMPYIOLLMIA HA OCHOBE NPOrPaMMHOro obecreyeHus, AaHHbIX U
BbIUMCINTENBHON MH(PACTPYKTYPbI.

MogmeHa 06pa3oBaHNA MHOPMUPOBAHUEM.

Ob6pasoBaHue npegnonaraeT He TOMbLKO MOJyYeHNe OTBETOB, HO U pas3BUTHe
MbILU/IEHWSA, TMOHUMaHWS, LEHHOCTHbIX OpueHTauuMin ¥  nNpogecCroHaIbHOM
KynbTypbl. I MOXXeT npefocTaBUTb WHGOpPMaLMIO, HO He rapaHTuMpyeT eé
OCMbICNEeHNSA 00yYaroLLMMCS.

OTcyTcTBUe Y I/ YenoBevecKoi OTBETCTBEHHOCTM.
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MpenogasaTens HECET NPOQECCUOHA/IbHYIO, HAyUHYIO, Mefarornyeckyo u
3TMYECKY0 OTBETCTBEHHOCTb 3a O6pa3oBaTes/ibHblil mpouecc. VI He dABnsetcs
CyObEKTOM OTBETCTBEHHOCTU B Y€/I0BEYECKOM W NPaBOBOM CMbIC/IE.

OrpaHN4YeHHOCTb reHepaTUBHbIX MOZLENEN.

eHepaTMBHbIN WA MOXeT co3gaBaTb MpaBAonofobHble, HO OLIMGOYHBIE,
HEemnosIHble WIN HeLOCTOBEPHble OTBETbl. [103TOMYy ero pesynbrartbl TpebyroT
MPOBEPKM  CneunaucToM, 0611afalolmMmM  3HaAHUAMU U NPOJECCUOHaIbHOM
KBa/IM(hnKaLmen.

HeB03MOXXHOCTb 3aMeHbl Hay4YHOW LLIKO/IbI.

BbicLuee 06pa3oBaHye CTPOUTCA He TOSIbKO Ha Y4ebHbIX MaTepuanax, Ho U Ha
BK/IIOYEHUN CTYAEHTa B Hay4HYyl0, MPOJecCHOHa/IbHY0 U WCC/ef0BaTe/lbCKyo
cpeqy. VIN He sABnsetca HayyHOM LIKOMIOA W He MOXET 3aMeHUTb >XWUBOE
WHTeNNIEKTya/IbHOE B3aMMOZEeCTBIE MeX Ay npenojasaTtenem 1 06yyatoLwmnmcs.

ABTOpPbI JOK&XYT, UTO 60/1ee KOPPEeKTHOW sBAseTca (opmynmposka: «UN
9mo WHCTPYMEHT MNOALEP>KKM Mpoheccopa 1 06pa3oBaTeIbHOIO NnpoLiecca.

B TakoM MOAXOAe WCKYCCTBEHHbIA WHTE/INIEKT PacCMaTpuBaeTCs He Kak
3aMeHa npernofasatefid, a Kak TexXHO/NIOrMYecKoe CpeAcTBO, pacluvpsioLLee
BO3MOXXHOCTW BbICLLUEr0 006pa30BaHWsA MNpPU  YC/OBUM COXPaHeHUs BefyLlel
PONN YeNOBEKaA.

CneposaresibHO, Tesunc «M BMecTo npogeccopa: NpopbIB B 06pa3oBaHMmn»
cnepyeT NpusHaTb KOHUENTYa/lbHO HETOYHbLIM.

HacTtodwwmii npopbiB B 06pa3oBaHMM CBA3aH He C  BbITECHEHWEM
npenojasartenid UCKYCCTBEHHbIM MHTE/NEKTOM, a C pasyMHOW UHTerpaumein VI B
obpasoBaTefibHY0  MPaKTUKy  MpY COXPaHEHWU  LEHTpasibHOM  ponu
eCTECTBEHHOr0 MHTE//IeKTa YesioBeKa, npenofasatens, Hay4HOW LIKOMbl W©
CUCTEMbI BbiCLUEro 06pa3oBaHus.

ABTOpPbI YUMTbIBAIOT CIEAYHOLLME OTPaHNYEHME:
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1. 3BM — 370 UuM(poBas 3/EKTPOHHAA BbIYMC/IUTENIbHAA MallWnHa,
apXUTeKTypa KOTOpoW onpeaensieTcs PyHaaMeHTabHOW Mofensio oH HellmaHa
[3,4]. Bce coBpemeHHble LLOBM nocTpoeHbl No Mogeny (hoH HeilmaHa.

2. Ha LI9BM niporpammbl 1 faHHble XpaHATCS B O4HOM W TOI e NamaTu.
KomaHfbl nporpaMmbl  BbIMOHAKOTCA MOC/EA0BaTe/IbHO, OfHAa 3a [ApYrowu,
peasin3ytoLme HeKOTOPbIV a/iropuUTM.

3. Mpoueccop (sapo) LLSBM Bce BblUMCNeHWS BbINOHAET NOCNIeL0BATENBHO,

onpeaenseTca mofensto ToropuHra [4,5].

ECTeCTBEHHbIN NHTENNEKT

B akagemnyeckom, a Takxke B 061MX0HON peun ynoTpebnatoTca Tpy 611M3KuX,
XOTSl U He MONMHOCTbKO COBMAJAOWMX MOHATUS: «UHTENNEKT», «ECTECTBEHHbIN
NHTENNIEKT» N «UCKYCCTBEHHbIA WHTENNEKT». [locneqHnini TePMUH 3aKpenuscs
nocne [JdapTMyTCKOW  KOHdgepeHuum 1956 r., a BRNOCNeACTBAW, AN
NPOTUBOMOCTABNEHNA B KOTHUTUBUCTUKE N UH(OPMATUKE, 0)OPMMNIOCL MOHSATUE
«ECTECTBEHHbIA UHTENNEKT».

NHTeNnnekT — 310 0606LLUEHHas KaTeropus, ONUCbIBatoLLas KOTHUTUBHbIE
(OYHKUMW: COCOBHOCTb YUNUTLCH, YCBaMBaTb U UHTEPMNPETUPOBATL MHHOPMaLUIO,
paccy>faTb, MPMHMMATb PeLUeHns, pewaTtb 3agadyvM M aganTupoBaTbCa K
MEHSALLMMCA YCNOBUAM. [pK 3TOM TEPMUH HE YTOYHSAET HOCUTENA — UM MOXKET
ObITb YesI0BeK, XXMBOTHOE, MaLL1Ha, MPOrpaMMHast apXUTEKTYPa UM MHas CNOXHas
cucTema.

[MOHATME  eCTEeCTBEHHOr0  WHTE/NNIeKTa  OXBaTbiBaeT  KOTHUTUBHbIE
CMOCOBHOCTKM BCEX BMONOrMYECKUX OpraHn3MoB. Hanbosnee TUNNYHBLIM NPUMEPOM
CMNY)XWUT pasyM YenoBeKa, AEMOHCTPUPYIOLLMIA BbICLLYD (opMy 06paboTKm
nHpopmaumn. OfHAKO B PaCLUMPEHHOM MHTEprpeTauuMn crofa BKIOYAKOT U YM

XNBOTHbIX, Nnpn3HaBas nx  YMEHue O6y‘-IaTbCFI, pewatb npo6ne|v|b|,
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OPUEHTUPOBaTbCS B HEMpeAckasyemblX  OGCTOSTENbCTBAX UM TMOKO
NPUCNOCabNMBATLCA K M3MEHSHOLLIEICA Cpege.

B X0/e HaCTOSLLEro Mccne0BaHNs aBTOPbI COCPEA0TOUATCS UCKHOUUTENBHO
Ha KOTHWTMBHbLIX BO3MOXHOCTSIX >KVMBOTO 4esloBeKa, WMeHyeMblX —[Janee

«ECTECTBEHHbIM>», U BUONOTMYECKUM, UHTENNEKTOM.

C0/I0BHOW MO3r YyesioBeKa — ncTopunAa n coppemMeHHoe CoCtoAaHne

Mo3r o npaey CUATAETCH OLHOW U3 CaMblX 3aMyTaHHbIX 1 MHOTOYPOBHEBbIX
CUCTEM, C KOTOPOW CTaJIKMBAETCA HayKa. Ero nccnegosaHune 06beAVHSAET He TOMbKO
MeANLMHY 1 BUONOINLO, HO Y HEMPO(U3NONOTNIO, KOTHUTUBUCTUKY, (DUNOCOGNIO,
KyNbTYpPO/IOr1IO, a Tenepb eLuLé 1 pa3paboTKu B Chepe NCKYCCTBEHHOIO MHTe/NEKTa
n Big Data.

cTopuyeckn npefcTaBieHns 0 MO3re 3BO/IOLMOHUPOBAIN PafUKaibHO: B
aHTWYHbIX Y BOCTOUHbIX TPaAULMAX HOCUTENEM NCUXUKN HEPEAKO CUMTaIv CepaLe
NGB0 HeMaTepuasbHY «ayLly». JIULb CO BPEMEHEM HepoHayKa npu3Hana Mo3sr
LLEHTPOM CEHCOPVIKW, MOTOPUKW, MaMATU, A3blKa, abCTPaKTHOIO MbILLIEHUA W
CamMOCO3HaHWs.

[MepBble BO33peHUst HAa MPUPOAY Mo3ra (hOpMUPOBASIUCE BHYTPU PEIUTNO3HO-
MUQONOrNYECKNX YUHEHNIA U paHHel timnocodum [6].

B umBunuzaumm [pesHero Ermnta mMo3r He BOCMNPUHUMAICA B KayecTse
LLeHTpa/IbHOro cybcTpara NcMxuku. Bo Bpems putyana 6anb3aM1MpoBaHus ero, Kak
NpaBwno, NU3BMeKanu, Toraa Kak cepgLe obeperanu, cumTas ero a4p0oM JIMYHOCTU U
HOCUTeNemM co3HaHus. lofobHas npakTMKa MoKasblBaeT, YTO MbIC/UTENIbHbIE
MPOLEeCChl, IMOLMM U MOpa/ibHas NPUPoAa NPUMNUCLIBA/IMCL UMEHHO CepAaLly.

B anoxy [peBHein peunn cknafbiBaeTca 60nee HayyHoe, pauvoHasibHOe
MOHVMMaHWe (hYHKUMIA Mo3ra. ANKMeoH 13 KpoToHa BriepBble MPearnonoxus, Yto
LLeHTPa/IbHbIN OpraH HEPBHOM CUCTEMbI HaNPAMYH KOOPAMHUPYET paboTy opraHoB
4yBCTB. ['MNMOKPAT M ero LWKo/a Y>Ke TPaKTOBa/IM MO3I Kak CyOCTpaT MbILLIEHNS,

aMoLwii n natonoruun. B TpakTate «O CBALLEHHOI 60/1e3HU» NPUCTYMbI INUAENCUN
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O0OBACHANNCL  HEMPO(U3NONOTNYECKUMUN  HapyLUeHWAMM oOpraHuM3Ma, a He
60XXeCTBeHHbIM BNUsHMEM [7].

Tem He MeHee B 3MoxXy aHTUYHOCTU ObITOBASIN U NHbIE, MOPO AMaMeTPasIbHO
MPOTUBOMOJIOXHbIE MPeACTaBneHns. Tak, ApPUCTOTeNb BO3BOAWN «Kay3aSlbHbIi
LLEHTP» TMNCUXMYECKON [eATeNIbHOCTM K Cepauy, MpunucbiBas MO3ry JLLb
BCMOMOraTe/lbHyl0 PO/l CBOEOOpa3HOro  «paavaTopa»,  OXNaXKAatoLlero
MeperpeTyo KPoBb Y TEM CaMbIM CTabUNIN3NPYIOLLETO SMOLMOHAIbHbIE BCMJIECKM.

Mo3gHeinwas  3BOMIIOUMA  MEAWLMHCKOrO  3HaHus,  MOANUTbIBaeMas
aHaTOMWYECKUMW HabMOLEHNAMMN, MOCTENEHHO CMeCTMNa POKYC Ha LIEeHTPa/IbHYHO
HEPBHYIO CUCTEMY.

B anoxy CpefHeBeKOBbA MPOrpecc HeMpoHayK MpOUCXOaU  KpaiiHe
Me[/IeHHO: LIePKOBHbIe 3anpeTbl Ha CEKUWOHHble WCCnefoBaHWA M TOCMOACTBO
PEINTMO3HO-CX0MaCTUYECKUX NPELCTaB/IEHNI O YeI0BEYECKOM CYLLIHOCTU CePbE3HO
OrpaHVyMBaIM  aHaTOMUYECKUA  MOUCK. ABTOPUTETHEWLIMMU  UCTOYHUKAMM
OCTaBa/MCb Tpaktatbl [aneHa wn ApuctoTtend. VIMeHHO Torga nosyyunna
LUMpoYaiiLiee pacnpocTpaHeHWe >XenyfoukoBas Teopus, YTBEPXAaBlUas, 4To
6a30Bble KOTHUTMBHbIE 1 aP(EKTBHbIE (IYHKLMM NOKa/IM3YIOTCA HE B NMapeHXnMme
MO3ra, a B Haro/IHEHHbIX JIMKBOPOM LiepebpasibHbIX BEHTPUKynax [8,9].

B counHeHusax [aneHa 3HuUedasnioH W nepudepuyeckne HepBbl YXe
TPaKTOB/INCb KaK MOPOPYHKUMOHa/IbHbIE 00pa3oBaHMs, OTBevarolime 3a
[BUratesibHyt0 aKTMBHOCTb M CEHCOPHYHO peuenuuto. MpoBoas BUBUCEKLMOHHbIE
OMbITbl Ha >XMBOTHbIX, OH [EMOHCTPMPOBa/, 4YTO Mepepeska OnpeaenéHHbIX
HEepPBHbIX CTBOMIOB HEMEA/IeHHO /INWaeT KOHEYHOCTb MOABVMXHOCTU UK
YyBCTBUTE/ILHOCTU, TEM CaMbIM YyOeAnTeNbHO A0KasblBasi, YUTO MMEHHO HepBHas
cucTemMa KOOPAUHUPYET coMaTUYecKme peakuumn opraHusma [10,11].

B pamKax 3Toi JOKTPUHbI OTAENbHbIE KOTHUTWUBHbIE PYHKLMWN — CEHCOPHOE
BOCMNpUATME, 0Opa3Hoe MpefCcTaB/eHne, NIOrMYeCKoe MbILWIEHE U COXpaHeHue
NH(OpMaLMN — pacrpefensiucs No pasMyHbIM LiepebpasibHbIM XKenyLouKam.

XOT$S C COBPEMEHHbIX NO3NLMIA HepoHayKK NofobHas cxema Npu3HaHa HeBepPHOM,
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OHa CTajla 3HayMMbIM 3TanoM B PasBUTUM  HepoaHaTOMUK, MOCKOJIbKY
MOATONKHY/MA YUYEHbIX K CUCTEMATUYECKOMY M3YUYEHWIO BHYTPEHHE apXUTEKTYpbI
r0/I0BHOrO MoO3ra.

YUéHble UCMaMCKON LMBUIN3ALMA BHEC/IM BECOMbIN BKNaL B COXpPaHeHMe,
cucTemMaTm3aumio M pasBuTMe MeAULMHCKUX 3HaHWA. VI6H CuHa, U3BECTHbLIN B
EBpone Kak ABULIEHHA, B CBOEM TpakTaTe «KaHOH BpayebHO HayKu» 0606LLm
aHTUYHOe Hacneame, onucan PYHKUMM roI0BHOr0 Mo3ra U HepPBHOM cUCTeMbl. Ero
TPYL CTONETUAMM CNYXXUST YHeOHNKOM eBpornencknum spadvam [12].

Jnoxa Bo3poxgeHWs 03HameHOBasia Mepexof OT  CXO/IAaCTUYECKUX
[ONYLLEHWIA K 3KCMEPUMEHTa/IbHOMY aHainm3y mopdgosiorun yenoseka. LLinpokoe
BHeJpeHNe CUCTEMATUYECKUX [UCCEKUMIA [ano BO3MOXHOCTb AeTa/n3npoBaTh
apXUTEKTOHUKY FO/I0BHOr0 Mo3ra 1 nepuepmnyecKoin HepBHOIA CETU.

KntoueByto posb cbirpan AHgpeac Besanmii — aBTop (hyHAAMEHTa/IbHOro
TpakTata «De humani corporis fabrica», KOTOpbI, NOABEPTHYB KPUTUKE AOKTPUHY
["aneHa, chopMmpoBan 6a3nc COBPEMEHHOM aHAaTOMMUYECKO Hayku [13].

Besaw fokasas, 4TO MUCCNefOBaHWE YeNOBEYeCKOro Tena crefyet
OCHOBbIBaTb Ha NMPAMbIX aHATOMUYECKMX NPEenapupoBaHmsaX 1 HabMoAeHWsIX, a He
UCKNIOUNTENIbHO HA KAHOHUYECKMX WCTOYHMKAX aHTUYHOCTW; ero [feTaslbHble
TpakTatbl Yrnyouam noHMmaHue Mopgosiorumn 1 Tornorpapum Mosra.

3HaunTeNbHbIA BKMa4 B CTAHOBMEHWE HEMpoHayK BHEC W JleoHapno [fa
BvHuM; B CBOMX TpyfaxX OH BbIMOMHAN AeTa/lbHble aHaTOMUYECKME 3apUCOBKM
Mo3ra, Yyepena n nepuheprnyecKoin HepBHOM cucTembl. OnMpasicb Ha AMNUPUYECKME
HabMIOAeHNS U MPUMEHAS MEXaHUCTUYeCKMe MeTaopbl, XYLOXHUK-YYEHBIIA
CTPEMUNCA MNPOACHWUTb B3aMMOCBA3N MeXJy OpraHaMu 4yBCTB, MOTOPVMKOWA U
MO3roBbIM  annapatoM. XOTa ero  MaHyCKpuUnTbl  [JONM0  OCTaBa/Ch
Ma/IOM3BECTHbIMMA  COBPEMEHHMKaM, OHW HarfsggHO OTpaXKaloT MNepexos K

3KCMEepPUMEHTaNIbHO-BU3yaribHOM  MeTOA0M0rMM  UCCNefoBaHUs  LiepebpanbHbIX

CTPYKTYDP.
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B XVII-XVIII Bekax uW3yyeHWe MO3ra W  HEPBHON  CUCTEMbI
MOCTEMNEHHO MPWOBpPEeTaeT CamMOCTOATENlbHOE 3HadeHne. B 31oT  nepuop
YCU/IMBAETCA  MEXaHUCTUYeCKoe MOHUMaHue opraHusma. PeHe  [ekapT
paccmaTpvBasl TeNO KakK C/IOXHbIA MexaHu3M, a HEepBHYH CUCTEMY — Kak
cucTemy nepefayn Bo3genicTBUin. OH cunTan, YTO B3aMMOAENCTBME AyLUW U Tena
MPOMCXOAMT Yepes LMLIKOBUAHYHO Xesne3y. HecMOoTps Ha OLWMO0YHOCTb psja ero
naen, OHN OKazasin 3HaUNTENIbHOE BINAHME Ha Pa3BUTME NCUXO(U3NONOrNYECKON
npobnemaTtuku [14].

3HaunTeNbHbIA BKNag B (DOPMMPOBaHME  K/IMHUYECKOWA HEBPOIOrnu
BHec Tomac Ywunnuc. B cBOMX TpakTtatax OH [AeTa/lbHO Onucaj aHaTOMUIo
rofIOBHOr0 MO3ra, YepernHo-MO3roBbIX HEPBOB W BacKynapusauMio OCHOBaHUA
yepena, BrnepBble CUCTEMATU3NPOBAB apTepuaibHbIA Kpyr 60/bLIOro Mo3ra —
TaK HasblBaeMblii Bunnusmes Kpyr. bonee TOro, MMeHHO YWNAUC BBEN B
Hay4YHbI 06UX0L TEPMUH «HEBPOJIOTNS».

B XVIII ctonetnn n3yyeHne HeEPBHOI CUCTEMbI LU0 B pycre PU3noiormu:
nccnegoBaTeni NblTaINCh MOHATL, KaK HEPBHbIE BOJIOKHA MPOBOAAT MMMY/bChI
M KakvM 06pa3om MO3I KOHTPONPYET ABVKEHWNE N CEHCOPHbIE OLLYLLIEHWS,

XIX Bek CTasl NepenomMHbIM B UCTOPUN U3YyYeHUA Mo3ra. B 310 Bpems
yTBepX4aeTca npeAcTaBfieHne 0 TOM, YTO pasHble YyyacTKM Mo3ra MoryT
BbIMO/HATL pas3finyHble QyHKUMKU. B Havane XIX Beka ®paHy, Mannb paspaboTan
()peHONOrMI0 — y4YeHMe O CBA3M MCUXUYECKMX CMOCOOHOCTEN C  (POpMOiA
yepena. XoTA (pPeHONorus Oblna Hay4HO HEeCOCTOATENbHOMN, OHa
Cnoco6CcTBOBa/la PacrpoCTPaHEHNIO WAEN O foKanmM3aumm (YHKUUA B MoO3re
[15]. OaHOBpeMeHHO thopmmpoBanacb W 3KCMEPUMEHTasIbHas  (U3NO/Orus
HEPBHO CUCTeMbl,  OnuparoLascs Ha 00bEKTUBHbIE METOLAMKW.
Knaccuyeckme onbiTbl Jlynaxu I"anbBaHM BnepBble NPOAEMOHCTPUPOBaIU, UTO
COKpaTuUTENbHAA peakuMs MbIlL, HanpAMyk CBA3aHa C  3/1EKTPUYECKMMU
npoueccamn. BriocneacTBum  uccnefoBaHne  BGUMO3NEKTPUYECKO  NPUPOLbI
HEPBHOrO MMMy/nibca MNPEBPATUIOCL B K/IHOYEBOE HarpaB/ieHMe CTaHOBSILLENCS
Heripouanonormm [15]. Bo BTOpoit nonoBuHe XIX CTONMETUS  K/HOYEBOE

3HaueHVe B Helpoguamonornm npuobpena HelipoHHas
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[OKTpuHa. WcnaHckuidi  mopdgonor  CaHTbAro  PamMOH-u-Kaxaib, MNpuMeHuB
CepebpsHY0 UMMPUTHALMIO HEPBHbIX TKaHel, YCOBEPLUEHCTBOBaHHYO Kamusio
ConbpKn, yoeanTensHO nokasas, YTo HepBHas crcTema NocTpoeHa 13 OTAeNbHbIX
eJMHNL, — HENPOHOB. DT [aHHbIe NIEr/IN B OCHOBY COBPEMEHHOI HENpo6uonorum
[16].

Ha npoTsykeHun XX cTonetus Mo3r CTaHOBMTCA NPeLMETOM BCECTOPOHHErO
Hay4HOro aHasm3a.

BypHO  pa3BMBalOTCS  HEBPO/IOrMS,  MCUXMATPUSA,  HEMPOXMPYPrius,
(hn3nonorms BbICLIE HEPBHON AeATENIbHOCTM W KOTHUTMBHAA MCUXOMOrnS.
KntoueBbIMU A5 TOHUMaHUA NPUHLMMNOB PYHKLMOHMPoBaHUA LIHC ctanu onbIThl
. T1. lMaenosa, [eTa/ibHO W3y4aBLUEro AUHAMWKY YC/IOBHbIX PeIekcoB U
3aKOHOMEPHOCTM BbICLLIE HEPBHOW AesiTeNnbHOCTM [17].

CoBpeMeHHas  HelipoHayka —  MeXAWUCUMNAMHapHasa  06nacTs,
CUHTE3NpYyIoLWas 3HaHUA 6MoNorumn, MeLUUMHbI, KOTHUTUBHOW MCUXONOTUK,
XUMUK, BUODU3NKN, KOMIMBIOTEPHBIX HayK U MPUKIagHON MmaTtemaTuky [18-19].

AKT/BHOCTb  MO3ra  WUCC/MefyrT Ha  MONEKYNAPHOM,  K/IETOYHOM,
HenpoCceTeBOM, NOBEAEHUYECKOM U COLMOKY/IbTYPHOM YPOBHSIX.

K uncny KnoyeBbIX NPopbIBOB KOHLa XX — Havyana XXI B. cnefyet OTHECTH
OypHOE pa3BUTME HENPOBUIYANIN3ALIMOHHBIX TEXHO/OMMIA.

CrtaHgapTHas MarHUTHO-pe3oHaHcHast Tomorpadms (MPT)  pgeTanbHO
0TOOpaXKaeT aHaTOMWYECKYHD apXUTEKTYpy Mo3ra, Torfa Kak (pyHKLMOHabHas
MPT, onupascb Ha peructpaunio BOLD-curHana, (UKCUpyeT AUHAMUKY
aKTUBHOCTW KOHKPETHbIX HEMPOHHbIX CETEN B XOAEe BbIMO/THEHNA KOTHUTUBHbIX UK
CEHCOMOTOPHbIX 3afaHunin. LononHSAET UX MO3UTPOHHO-3MUCCUOHHAA TOMOrpadus,
Mo3BONIAIOLLAA KapTUpoBaTb MeTabo/Myeckne MyTW, BbIABAATL U3MEHEHUS
HelipoMeAMaToOpPHOro obMeHa 1 TeM CaMbIM OTC/IEXMBATb TOHKNE GMOXMMUYECKME
npoueccbl B HepBHOW TkaHM [20]. CoBpeMeHHble HellpoHayudHble WCCnefoBaHus
COCpPeloTOYEHbI HA CUCTEMHOM aHa/n3e namsTi, 3MOLMIA, CO3HaHWS, MPOLeccoB

Bbl60pa, HEI7IpOI'U'I3CTI/I‘-IHOCTI/I M natoreHesa nNCNXmM4eCcKmnx paCCTpOMCTB.
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B ueHTpe BHMMaHUA HeponIacTUYHOCTb — CMNOCOOHOCTb HEPBHbIX CETel
nepecTpavBaTtbCs MO/ BAUAHMEM OMbITa, 00YYeHNs, TPaBM M BOCCTAHOBUTE/IbHbIX
npoteccos [21].

B XXI cTtonetun 6YypHO  3BOMOUMOHMPYIOT  MEXANUCLUNIVHAPHbIE
HanpaB/feHns: KOrHUTUBHAA W BbIYUC/UTENbHAS HEMpoHayKa, HelporeHeTuka,
KOHHEKTOMUKa, a TakKXXe HeMPOUHXXEHEPWS.

YUéHble CTPeMATCA CTPOUTL BbICOKOpaspeLlatoLiye arniacbl HeMpOHHbIX
CBA3ei, pacLuM(poBbLIBATb MeXaHU3Mbl CO3HAHWSA, MPOEKTUPOBaTb WHTEpP(ENChbI
«MO3r-KOMMbIOTEP» U BHEAPATb MHHOBALMOHHbIE TEpPanun HempoaereHepaTUBHbIX
3abonesaHuii [20-21].

SBOMOUMSA 3HAHMIA O MO3re WAMCTPUPYET MyTb OT Cyrybo (uiocoPCKmx un
TEONOrMYECKUX CNEeKyNauniA K MNpoBepsieMOi, CUHTETUYECKOW HeilpoHayke. B
aHTWMYHble BPeMEHa MO3r [asleko He BCerfja CUMTasica Onopour CO3HaHWA, 04HAKO
['mnnokpat v ManéH 3an10Xunn KIMHUKo-aHaTOMUYeCcKne KOHLENLNN.

CpefiHeBEKOBbIE CX0/1aCTbl COXPaHUIN 1 KOMMEHTUPOBA/IN aHTUYHOE Hacneaue,
NOALEPXMNBAA MPEEeMCTBEHHOCTb. Bo3poXkaeHve, onupascb Ha BCKPbITUA U
MepcneKTMBHYIO aHAaTOMUIO, PaNKasibHO YTOUHWUI0 MOPQOIOTMI0 HEPBHOMN TKaHW.
B Hosoe Bpema odopmunace camoctodTenbHas Hesponorms, a XIX
cToneTune, 6narogaps Mukpockonun K pabotam bBpoka, PamoH-n-Kaxans,

N0Ka3a/10 NoKam3aumno GyHKLUNIA U HEMPOHHYHO OpraHm3aLmio.

Hop6epT BnHep 0 Mo3re XXMBOro yesioBeka

Hop6epT  BuHep  (1894-1964) —  amepuKaHCKMiA  MaTemaTUK,
OCHOBOIMONOXKHUK KNOEPHETUKN. Ero HayyHas [AesTeNbHOCTb NpumeyaTebHa
TemM, 4YTO OH OpraHuMyHo COeAMHAN (PyHAAMEHTaNbHYlD MaTemMaTUKy C
NpuKNagHbIMM - 3afa4amv — 3TO MNEePeKINKaeTCa C WHTEpPecoM aBTOpPOB K
COOTHOLLUEHNO TEeopun 1 NpakTWKK, B TOM 4ncie B KOHTEKCTe NI 1 nporpamm
ana 9BM.
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Mo3r >XuMBOro 4enoseka [22-23] — 3T0 He  W30/IMPOBaAHHbIN
«BbIYUCNATENbHBIA  MPUOOP», a 4acTb XXMBOrO OpraHuW3Ma, BK/IHOYEHHOTO B
OKpY>Xatowmin mup. Yenosek NorpyXéH B peasibHOCTb, KOTOPYH BOCMPUHMMAET
opraHamy  4yBCTB. CuWrHasibl OT  HWMX  MOCTynatOT B MO3r  Yepes
LLleHTPOCTPEMUTESIbHbIE HepBbl, obpabaTbiBatoTcH, COMoCTaB/ATCA,
HakanMBaroTCA U 0TOUPAIOTCA HEPBHOM CUCTEMON. JIMLWb MOC/Ee 3TOM CMIOXKHOM
BHYTPeHHei nepepaboTKM MH(oOpMauLusa nepefaérca K adekropam — npexzie
BCEro K MblLLLLIaM, TO eCTb NpeBpaLLaeTcs B enCTBMe.

AMEHHO MO3TOMY MO3r C/liefyeT MOHMMATb Kak opraH CBA3W, yrpas/ieHns u
KoopAauHauun nosegeHns. OH He MPOCTO NPUHUMAET CUTHa/bI, HO OpraHu3yeT KX,
CBA3bIBAET C MPOLU/bIM OMbITOM, BbIOUPAET BO3MOXHYHO peakuuio 1 HanpasniseT
OpraHv3M B U3MeHSIOLLENCA cpefe. B 3TOM CMbIC/ie MO3I MOXXHO paccMaTpuBaTtb
KaK NIOrMYecKkyto cuctemy, nepepabaTbiBatOLLyO0 MH(OpPMaLMIO, OAHaKO Takoe
CpaBHeHwue TpebyeT 60/bLLOM OCTOPOXKHOCTW.

Pa3BuTUE KMOEPHETUKM N BbIYUC/IUTE/ILHOW TEXHWUKM MOPOAMIO CobnasH
CONM3NTL YesIOBEYECKMIA MO3T C TaK Ha3blBaeMbIMU «3/1EKTPOHHBLIMK MO3ramm».
HekoTopble faxe YTBEpXAain, YTO LOCTATOYHO MOCTPOUTL KUOGEPHETUYECKYHO
MaLlNHY HEO06X0AMMOW CNOXHOCTU — W OHA NO/IHOCTBIO 3aMEHUT MO3I Ye/ioBekKa.
Ho nofobHoe yTBepXxAeHVe CMMLLIKOM ynpoLiaeT npobnemy. Mexay maluvHOW,
[i@Ke caMOoii COBEPLLEHHO, 1 MO3rOM XXMBOTO Ye/I0BeKa CYLLLECTBYeT Ka4eCTBEHHOe
pasnunuue.

MO3r COCTOMT M3 XXMBbIX K/IETOK, SBMAETCA MPOAYKTOM €eCTeCTBEHHOIA
3BOMOLMN N [EACTBYeT M0 OMOXMMMYECKMM 3aKOHOMEPHOCTAM. MalumHa e
CO3[aETCA YesIoBEKOM W3 TEXHWYECKUX 3M1EMEHTOB — 3/1eKTPOHHbIX Nam,
MoNyNPOBOAHMKOB M MHbIX YCTPOWCTB — W paboTaeT no 3afaHHOW nporpamme.
[M03TOMYy MeXaHW4YeCcKoe YCTPOMCTBO MOXET MOAENMPOBaTb OTAe/bHble (DYHKLMM
MO3ra, HO He TOXJECTBEHHO eMY KaK XX1BOMY OpraHy.

Bonblias yacTb MOMbLITOK CO34aTb MexaHuyeckue nofobus mosra 6bina

CBA3aHa C LIJ/ICprBbIMI/I MallnHamu. Takue MalluHBbI AGMCTByPOT no (popmaanuM
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npasunaM, BbINOMHAKT MpPorpaMMbl U nepepadaTbiBalOT WH(OpPMaLM0 B BuAe
ANCKPETHbLIX CUrHaNOoB. B onpeaenéHHOM CMbICe 3TO AEACTBUTE/IbHO HarnOMUHAET
HEKOTOpble CTOPOHbI PaboTbl HEPBHOW CUCTEMbl. Hanpumep, B MO3re MOXHO
YCMOTPETb  aHa/lorn0  MNPOrpaMMHbIM ~ MeXaHu3MaM B ONpPeaenéHHOCTU
CMHaNTUYECKNX MOPOroB U B TeX KOMOWMHAUMAX BXOASALUMX HEMPOHOB, KOTOPbIE
CNOCO6HbI BO36Y)XXAaTb BbIXOAALLMIA HENPOH.

O[lHaKo Ype3mMepHoe yTBepXaeHue, 6yATo MO3r npeacTaBnseT coboit BCero
MWL  UMDPOBYHD MalUMHY B 4e/loBeYECKOM o006pa3e, Hen30eXXHO Bbl3bIBAET
CnpaBefMBYHO KPUTUKY. MO3r He CBOAUTCS K BbIMUC/UTENBHON MallvHe. B HEM
CYLLECTBYIOT BbICOKOOPraH130BaHHbIE W OTHOCUTENIbHO MOCTOSIHHbIE  Y3/bl
HepPOHOB, 0COBEHHO CBSA3aHHbIE C OpraHaMu YyBCTB, HO €CTb TakKXXe MHOXECTBO
OTAENbHbIX MNEPEKNOYEHNIA U COeAMHEHWUIA. Ero paboTa He ABNASETCA MPOCTOM
nocnefoBaTe/lbHOCTLIO 3apaHee OUMLLAeMbIX MPOrpamm.

CyLLeCTBEHHOE pas3inumne Mexay MalliMHOM 1 MO3roM COCTOUT B CNOCO6e MX
ncrnonb3oBaHMsA.  MalnHa  npefHasHadeHa A9 BbINO/HEHWUA — MHOMUX
nocnefoBaTe/lbHbIX MPOrpamMmm, KOTOpble MOTYT ObiTb MOYTU He CBSi3aHbl MeXAy
cobon. Mpu nepexode OT OAHOWN MPOrpaMMbl K APYron eé MOXXHO OYMUCTUTb OT
MPEXHEro cocTosHMA. MO3r e B eCTECTBEHHbIX YCNOBUSX HUKOTAa NOMIHOCTbIO He
0CBOOOXKAAeTCA OT MpOoLNbIX 3anuceii. OH coxpaHsieT cnedbl OnbiTa, U BCA €ro
nocneaytoLlas pabota NPONUCXoAnT Ha (hOHE yXKe HAKOMIEHHOW NH(OPMaLN.

MamsiTb, NO-BMANMOMY, CBSi3aHA C U3MEHEHUSIMWN B HeipoHaX M CUHarcax.
HelpoHbl 1 cuHancbl MOTyT paccmaTpuBaTbCs KaK 3/MEMEHTbl, B KOTOPbIX
AIMTENbHO COXpaHAeTCs MHQopmMauus. BeposTHO, 3TO npoucxoauT 6Gnarogaps
N3MEHEHMAM NMOPOroB HEMPOHOB UM NPOHMULLAEMOCTM CUHAMNCOB A5 COOOLLEHNIA.
MHbIMK cnoBamn, NaMsiTb MOXKET ObITb CBA3aHa C TEM, YTO MPEXHME BO3AENCTBUSA
N3MEHSAIOT YCI0BUS MPOXOXKAEHMSA NOCNEAYIOLLMX CUMHAMOB. XOTS 3TO 00bACHEHNE
He SBMISIETCA OKOHYATE/IbHbIM, OHO BbIFNAAMT NPaBAonofo6HbIM NPy COBPEMEHHOM

YPOBHEe 3HaHUM.
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BaXXHbIM ABNSETCS U TO, YTO NOCNE POXKAEHWS, KaK CUMTAETCS, B MO3ry He
06pasyeTcs HOBbIX HEMPOHOB. BO3MOXKHO, XOTS 3TO He J0Ka3aHO OKOHYaTe/NbHO, He
BO3HMKAET W HOBbIX CMHANCoOB. Torga 3anoMUHaHWe AO0/MHKHO OOBACHATLCS He
NPOCTbIM [06aB/IEHNEM HOBBIX 3/1EMEHTOB, & W3MEHEHMEM COCTOSHUS YXKe
CyLLEeCTBYIOLMX CBs3e. OCOBEHHO BEPOSATHOM MPeACTaBMSETCA MbIC/b, YTO B
npouecce 3anoMVHaHWS MEHSIKOTCA NOPOrv HEPBHBIX 3/1EMEHTOB.

CpaBHeHMe MO3ra C BbIYUC/NTENBHON MalLMHOW MOME3HO, ec/In NoHMMAaTb
ero Kak Mofiefb, a He Kak BykBasibHOe TOX/4ecTBO. COBPEMEHHbIE BbIYUCUTE bHbIE
W NOrMYecKme MallvHbl He 061a4at0T MOA/IMHHBIM CaMOCTOATE/IbHbIM MbILL/IEHWEM.
OHM NLWb MOAENMPYIOT T€ WU/ MHbIE MbIC/IUTENbHbIE MPOLECCHI C ONpeseNEHHOA
rnyouvHon. Takoe MOJeNMpoBaHMe BcCerfja YacTMYHO: OHO OCHOBaHO Ha
(hopmanuzauumn onepaumii  MbILLNEHNS, CBEAEHMM UX K HKECTKMM CXemMam
nepepaboTKN MHMOPMALMK, TO eCTb K aITOPUTMaM.

Halwm mMofenn pasymHOro 1 »MBOro noka ewé rpybbl v npocTbl. TeM He
MeHee pa3BUTME HayKW MOKa3blBaeT MOCTENEHHbIA MPOrpecc B YCNOXHEHUU
MoZenein Mo3ra n NPUGAKEHUN UX K 3TOMY YAUBUTENbHOMY OpUrMHany. Henb3s
CuMTaTb [0Ka3aHHbIM, YTO «3/IEKTPOHHbLIA MO3r», PaBHbIA Ye/l0OBEYECKOMY MO
C/IOXXHOCTM U KOMMAKTHOCTW, MPUHLMNMATIbHO HEBO3MOXKEH. HanpoTue, ycnexwu
MUHMUATIOPU3aLUUN U BbIYUCIUTENBHON TEXHWUKM 3aCTaBNSAKOT OTHOCMTLCA K TaKoM
BO3MOXXHOCTU CEPbE3HO.

Ho faxe ecnv mMawmHbl CMOTYT BbIMO/HATL BCE 60siee CNOXHbIE (PYHKUMN,
4enoBeK He 06s3aTeNlbHO OYAeT BbITECHEH UMK, Byayllee MOXET ObITb CBA3aHO He
TO/bKO C CO34aHneM po60TOB, HO U C UCKYCCTBEHHbIM Pa3BUTMEM CaMOrro YesioBeKa
— ero mosra u Tena. Yenosek 6yayLLIero, BO3MOXHO, YXKe He OCTaHETCs TEM Xe
«HaTypa/ibHbIM»  TEMJIOKPOBHbIM ~ MO3BOHOYHLIM, KakMM OH  BblWesn U3
ecTecTBEHHOro otoopa. OH CMOXeT CO3HaTe/lbHO W3MEHSATb CBOK (DM3MYECKYIO
000/104KYy W pacwmnpsATb COBCTBEHHbIE CMOCOOHOCTU. Takas 6uonornyeckas

pesonouna o3Havdasla Obl npeo6paaoBaH|/|e BCEN0 4E/10BEYECKOIO CyLECTBOBaHNA.
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Bmecte ¢ Tem COBpeMeHHas MPOMbILL/IEHHas PeBOMOUMSA HECET W
OMacHOCTb: OHAa MOXeT 06eCUEeHUTb Ye/lOBEYECKMIA MO3F B €ro npoCTeMwmnx u
PYTUHHbIX (YHKUMAX. MalnHbl YyXe CcnocobHbl 6paTb Ha cebs MHorue
onepauun, paHee BbIMOMHABLLUMECS 4Ye/lOBEKOM. HO 3TO He 03HayaeT, u4TO
OHM  MCYepnbiBatOT CYLIHOCTb Yef0BEYECKOro MblwneHns. OHUM  CcKopee
0CBOOOXAAOT WM BbITECHAKOT Ye/loBeKa U3  06/1aCTU  MOBTOPSHOLLMXCS
[EeACTBUM, YeM 3aMeHSAOT BeCb 0OBLEM XKMBOro pasyma.

Oco60e 3Ha4YeHne UMEET NOHMMaHUe nHhopMauun. MexaHnyecKnii Mo3r He
«BbIAENSET» MbIC/b TaK, KakK NeYeHb BbIAENSET XEeN4yb, U HE MPOM3BOANT eé Kak
thopMmy aHeprum, NoA06HO MbiLLLAM. VIHpopMaL s — 3TO HE MaTEPUS U He SHEPTUS.
OHa npeactaBnsieT co60M 0COOLIM acrekT OpraHu3aumn, CBA3W W ynpaB/eHus.
[MoaTomy paboTa Mo3ra He MOXET ObITb MNOHATA TO/bKO KaK (hU3MYECKOe [ABUXKEHNE
BELLLeCTBa WM Pacxof 3HEPrum, XOTA OHa W OCYLLECTBMISETCA B MaTepuasibHOM,
YKMBOM OpraHe.

Bonee TOro, H1 OflHa BbIYUC/INTENbHAS MalLMHA He NPUGAMXKAETCS K MO3ry
M0 3KOHOMMM 3HEPrun. XX1BOI MO3T BbIMNOHAET Ype3BblHaiHO CNOXHbIE OMnepaLum
Npu YAUBUTENbHO MaslblX 3HEPreTUYECKMX 3aTpaTax. ATO eLwé pa3 NoKasblBaeT, YTo
MO3I IBNSETCS He MPOCTO TEXHUYECKNM YCTPOMCTBOM, a Pe3y/ibTaToM A/INTE/IbHOW
3BO/FOLMOHHON OpraHu3auumn XXMBoM MaTepun.

Takum o06pa3om, y BuHepa MO3r >XMBOro 4esnioBeka MpeacTaér Kak
CNOXHENLWAaa NUH(OopMaLMOHHas, ornyeckasl, buonornyeckas 1 3BOMHOLMOHHANA
cuctema. Ero moxXHo cpaBHMBaTb C BbIYMCIUTENIbHOW MaLLWHOM, HO HEMb3S1 CBOANTH
K Hell. MaluvHa crnocobHa MoAenmpoBaTb HEKOTOPble CTOPOHbI MbILLSIEHNSA, O4HAKO
MO3r 06n1alaeT UCTOPUEN, NaMATbHO, BUOXUMNYECKOW NPUPOAOIA, CBA3LIO C TENOM U
HernpepbIBHbIM OMbITOM XWMBOIO CYLLECTBOBaHMS.

Hawwm 3HaHns 0 HopMasibHOM paboTe MO3ra U HEPBHOM CUCTEMbI, @ TeM 6onee
06 OTKNOHEHUAX OT HOPMbI, ELLE AANEKO HE MOJHbI. [103TOMY BCAKOE paccyXaeHue
0 MO3re A0/MKHO CoYeTaTb Hay4HYH CMENOCTb C OCTOPOXKHOCTbHD. KnbepHeTuka

OTKPbIBAeT NyTb K MOHMMaHWIO MO3ra Kak CUCTEMbl YNpaBneHns 1 nepepaboTKm
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NH(OopMaLMK, HO OLHOBPEMEHHO MOKasbIBaeT INYyOuHY pasnnyumsa MeXxay XUBbIM
4e/I0BEKOM M CO3AaHHON UM MaLUHOMN.

H. BuHep onpegenser, 4to MO3r >XWMBOro 4Yenoseka U SBM TblopuHra
pasHble, CYLLECTBEHHO CUCTEMBI.

NHpopmauma Mo3ra— 3TO He matepus v He 3Heprusa. OHa npeacTaBnseT
C06011 0C06bIN acreKT opraHn3aunm, CBA3M N ynpasieHUs.

PaboTa mMo3ra He MOXET ObITb MOHATA TOMLKO KaK (PU3NYECKOE [BMKEHME
BELLleCTBa MM pPacxof 3Heprun, XoTd OHa M OCYLLECTBNAETCA B MaTepuasibHOM,
YXVMBOM OpraHe.

AnroputmoB TblOpMHra B MO3re XMBOrO 4YesioBeKa He OOGHapyXeHo.
MepeuncneHHoe KOCBEHHO MOATBEPXAaeT yTBepxXaeHnsa Pomxepa NeHpoysa 0 He
rOPUTMUYHOCTI MO3ra XXUBOT0 Ye/lI0BEKa.

HeT 13BeCTHbIX (IU3NYECKNX NN MATEMATUYECKUX OCHOBAHWIN CUMTATb, UTO
NCKYCCTBEHHAsA CUCTeMa, COMNOCTaBUMas C YeI0BEYECKMM MO3rOM MO C/I0XKHOCTU U
KOMMNaKTHOCTW, MPUHLMNNAILHO HEBO3MOXHA.

Ho noka He foOKa3aHO M 06paTHOe: YTO TaKyk CUCTEMY MOXXHO MOCTPOUTH

MPOCTbIM MacLUTabrpoBaHWeM COBPEMEHHbIX V.

O XnBOM Ye/nI0BEYECKOM MO3re U rpaHunuax ero MmoaenimpoBaHus

B03MO>KHOE 1 HEBO3MOXKHOE B KbGEepHeTUKe: COOPHUK cTaTein / nog pes.
akagemukos A. bepra n 3. KonbmaHa. CO0pHMK 0CTaéTcst BaXKHbIM Pecypcom ans
NCTOPUKOB Hayku, unocoos u cneuypanncTos B obnactu UK. ABTOpbI
AEMOHCTPUPYIOT YPOBEHb 3HAHUA U AMCKYCCUI cepeanHbl XX Beka, MHOrue u3
KOTOpbIX NPeABOCXMTUNM COBPEMEHHbIE NPobembl. PaboThl aBTOPOB COOPHMKA
3a/10>KWUIN METOLO0NOrMYECKME Y TEOPeTUYECKIE OCHOBbI, HA KOTOPbIX CTPOUTCA
COBpeMeHHas Hayka 06 V.

UYenoBeyecKnii MO3r — OfIMH M3 CaMbIX C/IOXHbIX Pe3yNbTaToB A/IMTeNbHOM
6uonornyecko asonouun [24]. Ha NpoTsXKeHUM MWUINUOHOB NET MNepes HUM

cTosna, MO CYLWecTBY, OfHA [flaBHas 3afjada: MnonyyaTb Heo6XOAMMYHO
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NHHOPMALMIO 13 BHELLIHEN 1 BHYTPEHHEN cpefbl 1 06pabatbiBaTh €€ ¢ 40CTaTOYHOM
3()heKTMBHOCTLIO 415 BbDKMBAHWA OpraHnsmMa. B aTom cmbic/ie 3agayu, cTosLime
nepes X1BbIM MO3rom, BO MHOrOM HarnoMWHa0T 3afaun, KOTOpPble CEFOAHA peLuaeT
COBPEMEHHbIN MHXEHep, CO3AaloLnA  KUOEPHETUYECKME W BbIUUCNTENbHbIE
YCTPOWCTBA.

OfHaKo MO3r >KMBOrO YesioBeKa Hesnb3f paccMaTpuBaTb Kak MNPOCTYHO
MawmHy. OH ABNAETCA HE MEXaHWYEeCKUM arperatoM, a CambiM [AeACTBEHHbIM
OpraHoM 006LLEeCTBEHHO MbICMALWEr0 U AeWCTBYIOLLEro YesioBeYECKOro CyLLecTBa.
IMEHHO YefioBeYecKnin MO3r COo34aéT, COBEPLLEHCTBYET N UCMO/b3YeT pas/InyHble
aBTOMaTUYeCKMne YCTPOMCTBa, B TOM YMC/e KNOGEPHETUYECKME MaLUMHbI. Ho cam OH
He CBOAMTCA K MallvHe, MOCKONbKY ero [AedTe/lbHOCTb He MKCYeprnblBaeTCs
(hopmasibHbIMKU  OrepaLmMsamMin, KOTOpPble MOXXHO 3apaHee onucatb W nepefatb
TEXHUYECKOMY YCTPOMCTBY.

CoBpemMeHHasi Hayka MoOKasasa, YTO Aake OTAeNlbHas HepBHas KIeTkKa
npescTaBNfeT cob60r Ype3BblYalHO CNOXHbLIA MUP Pa3HO0BOpPa3HbIX XMMUYECKUX,
(hM3MONOrNYECKNX N 3NEKTPOXMMMUYECKMX MPOLECCoB. M03TOMY HEPBHYHO K/IETKY
BpS4 1 crefyeT paccMaTpuBaTh Kak afieMeHTapHyro getasib. CKopee, eé MOXXHO
YC/IOBHO Ha3BaTb YXKe LIe/IbIM «Y3/10M» C/IOXKHOW «MaLLMHbI-MO3rax», 061aatoLLmm
MHOXECTBOM (DYHKUMIA, CBA3aHHbLIX C Pas3/IMyHbIMKU  BUAAMU  [eATe/lbHOCTM
opraHusma.

XXuBo Mmo3r o06nafaet psgoM  OCOOGEHHOCTEW, KOTOpble MOYTU  He
BCTpeYatoTCA B APYyrnx opraHax. B HEM nNpoTeKatoT YHNKa/IbHble OUOXUMUYECKUE U
aNleKTpoxmmmnyeckme  npoueccbl.  OCOBEHHO  BaXHbl  AN1S  VHXEHEPOB,
3aHMMAKOLNXCSA  BbIYUC/IUTENIbHLIMA  MalLMHaMKN, CBOWCTBA HEPBHbIX CeTen W
CTOXacCTUYecKune, TO eCTb BEPOSATHOCTHbIE, ABMIEHUA B MO3re. OTU NMPOLecCbl camu
no cebe He ABNAKOTCA HU XOPOLUMMMW, HU NAOXUMU. OHWN CTOSb Xe eCTECTBEHHbI,
Kak, Harnpumep, OKuCneHue. B xoge ecTeCTBeHHOro oTbopa M 3BOMOLUN MO3T
pa3BMBaeT WM NOAAB/AET Te WM MHble MPOLEcCbl B 3aBUCMMOCTW OT TOrO,

OKa3blBalOTCA /N OHW NMONE3SHLIMU NN BPEAHLIMW A1 OPraHn3Ma.
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Mpy 3TOM BaXXHO MOMHWTb, YTO OPraHM3My MHTEPECHbI HE CaMW KNETKM,

npoueccbl M MexaHu3Mbl Kak TakoBble. OHM BaXHbl Mpexnae BCero Ans
uccnegosatens.  [1S  OKMBOrO OpraHuM3Ma peluaroliee  3HayeHWe  UMEOT
AeATeNbHOCTM M Te 3QeKTbl, K KOTOPbIM 3TW [AeATeNIbHOCTU NpuBOAAT. Mosr
CYLLUECTBYET He paan abCTpakTHOW 06pabOTKM CUrHaNOB, a paau OpraHu3aL My
MoBefeHMs XKMBOIO CyLLLECTBa B C/IOXHOW cpefe.
[0 HefaBHEro BpemMeHW MHOTMe OblM  CK/IOHHbI  CYMTaTb  CMOCOGHOCTU
4e/I0BEYECKOIO MO3ra MPakTUYeCKM HeorpaHuMuYeHHbIMK. Kaszanocb, 4TO ec/u
YefIoBEK A0CTATOYHO YMEH, TO OH CNOCOGeH chenaTb BCE UTO YrOAHO, a reHui
MOXET paspeLunTb byt npobsnemy. Ho OT Takoro npeacrasfieHUst HE06X0ANMO
oTkasaTbCs. OHO MeLUaeT JasibHeliLeMy Nporpeccy, NOCKo/bKY npespaLLaeT Mo3r
B HEYTO MNOYTW BCEMOryLlee M Tem CaMbIM 3aKpblBaeT MNyTb K TPe3BoMy
MCCNeA0BaHNIO €ro peasibHbIX BO3MOXKHOCTEN U OrpaHUyeHuiA.

Ecnu npusHath, 4TO 1060 MO3r — Ye/IOBEYECKUIA UM UCKYCCTBEHHbIN —
MOXET OCYLLECTBNATb MPaBWU/IbHLIA BbIGOP TOMBKO B npegenax MnosyyYeHHOn Wt
06paboTaHHOM NH(OPMaLUK, TO CTAHOBMTCA NMOHSATHEE NPUPO/A €r0 OrpaHUYeHNA.

UenoBeyecknin MO3r CrMocobeH pewaTtb 3afayvn, K KOTOpbIM OH B
onpeaenéHHOM CMbICNe MOAFOTOBMIEH CBOEW MPUPOAON, WCTOPUEN Pa3BUTUS
06yyeHreM ¥ OMbITOM. HO OH MOXeT OKa3blBaTbCA GECMOMOLUHLIM WU AadKe
UCK/IOUNUTENIbHO  [YMbIM»  MPU  CTOMIKHOBEHUW C  nNpobfiemaMu, KOoTopble
MPOTNBOpEYaT ero BHyTPEHHEN NporpaMMe, NPYBbIYHLIM CNOCO6aM BOCMPUATUS U
06paboTKN MHOopMAL MK,

dTa 06nacTb A0Nroe BpeMs OCTaBaflaCb HeAOCTaTOMHO MCCNef0BaHHONA.
Nlogn pefko ropAasTca CBOMMM  OLUMOKaMu, MO3TOMY MNCUXONOrUs  [0Nro
MPeMMYLLIECTBEHHO MOAYEPKMBaNa AOCTOMHCTBA YenoBeKka, a He ero AedeKTbl.
Mexay Tem M3y4yeHme OLIMOGOK, OrpaHUMYeHUn M cnabbiX MeCT YesIoBe4ecKoro
MbILL/IEHNSI HE MEHee BaXKHO, YEM M3y4YeHUe ero AOCTUMDKEHMI. TOMbKO NOHMMas
rpaHnLbl eCTECTBEHHOrO UHTENNEKTA, MOXXHO TPE3BO OLIEHMBATb M MEPCreKTUBb

MCKYCCTBEHHOTO.
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OTctofja BO3HMKAET OfWMH W3 LEHTPa/IbHbIX BOMPOCOB KWMOEPHETUKN:
BO3MOXHO /11 MOCTPOUTb CUCTEMY, CTOSIb XK€ CMOXHYH, Kak MO3r 4esioBeka?
HekoTopble MaTeMaTWKW [0KasblBatOT, UYTO B MNPUHUMMNE Takas BO3MOXXHOCTb
cyuwiectByeT. Ho faxe eCnv UCKYCCTBEHHbIN MO3r Korfa-Hubyab OydeT co3jaH,
HeobX0ANMO YUYMTbIBATb, YTO CXOACTBO C Ye/I0BEYECKMM MO3IOM €LLE He 03HaYaeT
MOIHOrO TOXAECTBa eMy.

KnbepHeTnkam 4acTo 3a4al0T BOMPOC: MOrYyT /M pasyMHble MalluHbI
060orHaTb 4en0Be4YeCTBO B CBOEM pa3BUTMM? OTBET 3aBUCUT OT TOr0, HACKO/bKO
COBEPLLEHHLIM OKAaXXETCS UCKYCCTBEHHbIN MO3r. EC/IM UCKYCCTBEHHbIE Pa3yMHble
cucTembl OyayT He TO/MIbKO BOCMPUHUMATL, MNepepabartbiBaTb W HakKanavMBaTb
pasHoo6pasHyt0 MHMoPMaUUIo NOA06HO YenoBeky, HO 1 06nagaTb 3HaYMTENbHO
6oMbWNM  ObICTPOAENCTBMEM B BbIMOJIHEHUM  3TUX  OMepauuii, TO KX
CamMOCOBEpPLLEHCTBOBAHME MOXET MOMTN ropasfo WMHTEHCKBHEE, YeM 3BOJOLMS
4e/10BEYECKOI 0 MbILLIEHNS.

OfHakKo B 3TOM CpaBHEHMMW CnefyeT YyuYnTbiBaTb BaXKHOE 0OCTOSATE/IbCTBO.
UenoBeyecknin Mo3r SBMSETCA pPe3yNbTaTOM O4YeHb C/IOKHOW W ANNTENbHON
3BOMIOUMN. DNEKTPOHHOE >Xe YCTPOMCTBO CO3AaETCA W U3MEHSIeTCA ropasfio
ObICTpee. DTO HECET B cebe He TOMbKO MPEUMYLLLECTBO, HO U ONAcHOCTb: TEXHMKA
MOXXET YCTapeTb NMOYTU TaK Xe ObICTPO, KaK NosABAseTcA. Temnbl pasBUTUSA HayKK U
TEXHWKM HACTO/IbKO BEMKW, YTO €eWé A0 3aBepLUeHns COo3[daHusi 3M1eKTPOHHOW
BbIYMC/IUTENbHOM MalLMHbI OHa Y)Ke MOXeT OKasaTbCsi ycTapeBLleid. peoaonetb
3T0 MOXXHO TO/IbKO NMYTEM HENpPepbIBHOMO U3MEHEHNA KOHCTPYKLMN U MOCTOSHHOIO
YCOBEPLLEHCTBOBAHUSA 3M1EKTPOHHO-CUYETHBIX YCTPOMCTB.

Tem He MeHee 3/EKTPOHHAs MallMHa HUKOrAa He 3aMeHUT Co6oW
4e/IoBEYECKUA MO3r nonHocTbto. OHa OyfeT, CKopee, €ro npuaaTkom,
PacLLUMPAIOLLMM KayeCTBEHHbIE N KO/IMYECTBEHHbIE BO3MOXHOCTW Ye/10BEYECKOI0
MblILLNEHMA. MaluyHa crnoco6Ha BbINOIHATL OFPOMHbIN 06BEM Onepauuii, yCKOPSTh
pacyéTbl, XpaHUTb W 0bpabaTbiBaTb [aHHble, HO 3TO He O3Ha4yaeT, YTO OHa

MPUHNMAET Ha cebs BCHO MNOMHOTY 4e/I0BEYECKON MbICNNTENbHOW [AeATENbHOCTWN.
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OC06eHHO BaXXHO TO, YTO OrpomHas 06/1acTb MO3roBbIX (DYHKLMIA MOKa He
noafaérca hopMasibHOMY OnmncaHuio. A TO, YTO He yAaéTca (hopMasibHO OMMCaTb,
He MOXXET ObITb HENOCPEACTBEHHO NepefaHo MallviHe. 3T0 06CTOATENbCTBO CPasy
nokasblBaeT maclitab owmbkn, KOTOPYH COBepLla/ii CTOPOHHUKM 4pe3mepHO
ONTUMUCTUYECKNX NPOrHO30B, 06eLLlaBLLNe OCYLLEeCTBUTL MOAEIMPOBaHNE MO3ra B
bnmxaiLlee Bpems.

VHorga yTBepyK4arT, 4YTO MOCKO/bKY MO3HaHWe abCosIlOTHOM WUCTUHbI
HEBO3MOXXHO, TO HEBO3MOXHO W MOfeNMpOoBaHMe MOo3ra, a BMECTe C HUM U
NPUCYLLIEro mMo3ry npotecca MbiwieHns. OfHaKo Takoi BbIBOA Obl1 Obl CIMLLKOM
nocrnewHbIM.  Jaxe ecnnm abCoMTHOE W OKOH4YaTe/lbHOe MO3HaHWe Mo3ra
HEeAOCTVXKMMO, 3TO He 3Ha4YMT, YTO HEBO3MOXHO W3y4vaTb ero CTPYKTypy W
(hyHKLMK, CO34aBaTb YaCTUYHbIE MOLE/N, BOCMPOU3BOANTL OTAE/IbHbIE MEXaHU3MbI
06paboTKMN MH(OpPMaLUM 1 NCNONb30BATL MOJTYHYEHHbIE 3HaHWSA B TEXHUKE.

HanpoTuB, No3HaTb CTPYKTYPY M (DYHKUMIO MO3ra HacTo/ibKO, YTOOblI B
onpesenéHHOM Mepe BOCCO34aTb WX B TEXHUYECKUX CUCTEMax, — 3ajadva
ype3BblYainHO 3amaHuMBasA. Ho oHa TpebyeT Tpe3BocTU. Heo6Xxo4MMO OTKasaTbCs
KakK OT CTaporo CyeBepHOro B3r/isiia Ha Ye/l0BEYECKMIA MO3I KakK Ha BCEMOTYLLWI
OpraH, Tak U OT HauBHOW Bepbl B CKOPOE MOJIHOE TEXHNUYECKOE BOCMPOM3BEAEHME
MbILLEHUSA. Bonee NI0LOTBOPHLIM ByAeT NOAXO0M4, KOTOPbIA YUMTbIBAET peasibHble
MH(OPMAaLMOHHbIE OrPaHUYeHNs, BGMOMOTMYECKYHO CNOXHOCTb HEPBHOW TKaHW,
BEPOATHOCTHBIA XapakTep MHOTMX MPOLIECCOB W HepaspbiBHYK CBA3b MO3ra C
YXVBbIM OpraHn3MoM ¥ 06LLIECTBEHHOW AeATeNIbHOCTbIO YeNI0BEKA.

Takum 06pa3oM, MO3r XXMBOTFO YesioBeKa — He MPOCTO BbIYUC/IUTENIbHOE
YCTPOWCTBO M He NAacCMBHbINA MeXaHW3M NepepaboTKy CUTHANIOB. ATO C/IOXKHeNLLas
buonornyeckas u coumanbHasg cucTema, pasBMBLUAACA B XOAe 3BO/MOLMM,
o6nafarollasd YHUKasbHbIMU CBOWCTBaAMW, HO TakXKe MMEHLas CBOW Mpeaesbl.
KnbepHeTMyeckme MallvHbl MOTYT pacluMpuTb BO3MOXXHOCTM MO3ra, MOMOYb

YesioBEKY B MNO3HaHUN N OeATENBbHOCTU, HO HE OTMEHAOT HW CNOXXHOCTU XXNBOTO
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MbILLIEHWS, HA HEOOXOAMMOCTU [a/ibHeNLLIEero rny6oKoro uccnefoBaHus camoro
Mo3ra.

Tem He MeHee 3/IeKTPOHHas MallMHA HUKOrga He 3aMeHUT Cco6oi
Ye/IOBEYECKMA  MO3r MOSIHOCTbiO. OHa  OyaeT, CKopee, €ero npuaaTtkom,
PacLUMPSAIOLMM KayeCTBEHHbIE U KO/IMYECTBEHHbIE BO3MOXHOCTU Ye/I0BEHECKOro
MbILLIEHWS.

Hun oavH 13 aBTOPOB He paccMaTpyBaeT Kakoil mbo anroput™m ThlopyHra B
MO3re >KMBOIO 4esioBeKa, YTO MOATBEPXKAaeT KOCBEHHO KOHUenuuio Pomkepa

MeHpoy3a 0 HeaNroOPUTMMUYHOCTM MO3ra XMBOTO YenoBeKa.

P. NeHpoy3 0 MO3re XXnBOro 4esioBeka

Pom>kep MeHpoy3 (pod. 1931) — 6puTaHCKUA mMaTemMaTuK U (PU3NK, Ybk
paboTbl OKaszanM 60NblUOe BANAHME Ha OOLLYD Teoputd OTHOCUTENLHOCTH,
KOCMO/IOTMI0, MaTEeMaTUYECKYO (DU3NKY N MEXKAUCUMMINHAPHbIE Pa3MbILLNIEHUSA O
npupofde co3HaHusA. JlaypeaT HobeneBckoin npemum no  ¢msmke. ABTOpP
MoHorpadun «Hosblii ym kopons» (The Emperor’s New Mind, 1989). B 3Tol KHure
[MeHpoy3 aprymeHTUpyeT, UYTO UYeNOBEYECKOE CO3HaHWe He MOXKET ObITb
NO/HOCTbBK CMOAENMPOBAHO a/ITOPUTMUYECKN (TO eCTb He CBOAUTCA K paboTe
KomnbtoTepa). OH onmpaeTca Ha Teopemy éfens o HENOJHOTE N Yy TBEP>KAAET,
4TO NOHUMAaHUE N CO3HAHVE TPebyoT HeaIropPUTMUYECKNX NPOLLECCOB.

3 hopmanmnsaumm co3HaHWA MO3ra XMBOro yesoBeka P. [eHpoys cneayet
He aIfOPUTMNYHOCTM MO3ra 1 CO3HaHWA, PaCCMOTPUM ero NOCTPOEHNE.

P. MeHpoy3 [25] «Mos yBepeHHOCTb B TOM, YTO CO3HaHWNe CNOCOOHO B/INATbL
Ha XapakTep CY>X[eHWA 06 UCTUHHOCTU HeaNropuTMUYECKUM MyTeM, OMnupaeTcs
rnaBHbIM 06pa3oM Ha pe3y/bTaTbl TeopeMbl Megens. Ecnn mbl BUAMM, UTO CO3HaHME
[ECTBYET Hea/IrOPUTMUYECKM MPK OPMYIMPOBaHM MaTEMATUYECKUX CY>KAEHWNA,
rae BblYMCMEHMA W  CTPOrve  [OKasaTenbCTBa  ABMAKOTCA  HEMpPeMeHHbIM
TpeboBaHMEM, TO YK HaBEPHsIKA HAac HeTPyAHO OyaeT ybeauTb U B TOM, YTO 3Ta

HeaJTTOPUTMINYECKaA COCTaBAKOLLLaA MOr1a Obl ABNATLCSA pematou_q,el‘/’l n ana ponu
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CO3HaHMA Npu 60nee 0b6LWMX (He CBSI3aHHbIX C MaTeMaTUKOM) 06CTosTe/IbCTBaxX. B
pamKax [oKasaTe/ibCTBa TeopeMbl ['efiens 1 ycTaHaB/MBaroLWme ee NPUMEHUMOCTb
K peLleHnIo BONpoca 0 BbIYMC/IMMOCTM BbIN0 MOKa3aHo, YTO Kakow Obl (4OCTaTOYHO
C/TIOXKHbIA)  airOpUTM  HU  WUCMOMb30BaJl  MaTteMaTuK A/ YCTaHOB/EHMS
MaTeMaTUYeCKON UCTUHBI UK, YTO TO XKe CamMoe, Kakyto Obl (hopMasibHYH cUcTeMy
OH HUW MpPUHAN 405 3afaHnUA CBOEro KpUTepus UCTUHHOCTU — BCErja HawgyTca
MaTeMaTuUyecKne  CyXXAaeHWs,, nofobHble  cdopMynmpoBaHHOMY  [efenem
yTBepxaeHnto PK(K) ana cuctembl, Ha KOTOpPble ero airopuTM He CMOXET [aTb
oTBeTa. Ecim ym Matematmka paboTaeT NnosIHOCTbIO aITOPUTMUYECKIA, TO a/ITOPUTM
(nnn chopmasibHasa cucTema), KOTopble OH 0ObIYHO MCMOb3YeT A4/ NMOCTPOEHWS
CBOMX CY)XXAEHWIA, OKa3blBAKOTCA HE B COCTOSHUWM CMPaBUTLCA C YTBEPXKAEHUEM
Pk(k), mony4yeHHbIM C MOMOLLIbHO ero CO6CTBEHHOMO airopuTMa. TemM He MeHee, Mbl
MOXeMm (B nMpuHUMne) noHATb, uto Pk(k) Ha camom fene UCTUHHO! STOT (hakT, no
BCeM BUAMMOCTK, [O/MKEH OblN Bbl yKazaTb eMy Ha NPOTUMBOPeUNe, MNOCKO/bKY OH,
KaK M Mbl, HE MOXET He 3aMeTUTb ero. A 370, B CBOK OYepedb, MOXET
CBMUAETENbCTBOBATL O HEAITOPUTMUYECKOM XapaKTepe ero paccyxaeHuii! B atom
3aK/o4vaeTca CyTb [0BOZa, NpefnoXKeHHoro Jlykacom B 1961roay, B NOAAEPXKKY
TOYKM 3PEHUs, COrMacHO KOTOPOA [eATeNbHOCTb MO3ra He MOXET ObiTb
MOSIHOCTbIO a/ITOPUTMUYECKO.

Cnefyet OTMETWUTb, 4YTO MaTemaTMyeCKOe MOHUMaHWe He CBOAMTCA K
(hopmasibHOMY BbIBOAY. Mbl MIMEHHO NMOHUMAaeM CMbIC/ YTBEPXAEHNSA, & He MPOCTO
crnegyem npasusiam.

MeHpoy3 fienaeT CTaBKy Ha pasfnyvie Mexxay:

— (hopmasibHbIM [0Ka3aTe/IbCTBOM;
— CeMaHTUYeCKUM MOHNMaHWEM UCTUHBI.

OH cunTaeT, 4YTO CO3HaHWe MMeeT AOCTYN K MaTeMaTU4yecKOn UCTUHE He
yepes aIropUTMUYECKUIA Nepebop L0Ka3aTe/lbCTB, a Yepe3 HeUTO BPOLE «MHCanTax»

NN «MOHUMaHWUA».
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AT0 (HMNOCOPCKN BO3MOXKHO, HO CTPOroro [Jokasarte/ibCTBa 34eCb HET. ITO
CKOpee MHTeprpeTaLmns onbiTa MaTeMaTUYeCKOro MbILLIIEHWS.

[MOHATHO, 4TO AN NH60ro asropuTMa MaTeMaTUYecKoro pacCyXXaeHus
MOXHO NMOCTPOUTL ['€éaeneBo yTBepXXAeHMe, KOTOPOe 3TOT a/ITOPUTM He [OKaXKeT,
HO KOTOpOe YesioBeK AKOObI MOXKET YBUAETb KaK MCTUHHOE. [103TOMY YesioBeK He
anIropuTM.

OfiHaKo, YenoBeK MOXET YBUAETb UCTUHHOCTb TAKOT0 YTBEPXKAEHNSA TOMbKO
eCNN 3HaeT, YTO [aHHbIN anroputM KoppekTeH. Ho ecnu anroputm [OSKeH
OnucbIBaTb CaMOro 4Ye/iOBeKa, Mbl HE 3HAaeM ero M He MOXEM [OKa3aTb ero
KOPPEKTHOCTb. Kpome TOro, peasbHble NOAM OWMNGAOTCA, a aNroOpuUTMbl TOXe
MOTyT MOAENMpoBaTb MeTapaccyXieHne (paccy)XXgeHve O camMoM MpoLecce
paccyXgeHus). CnefosatenbHO, B aprymeHtax [leHpoy3a MOXHO He YBWUAETb
CTPOroro [oKa3aTe/lbCTBOM HEea/IrOPUTMUYHOCTA CO3HAHWSA, OAHaKO  Crefyet
YyBUETL [Ny6OKYH0 NPo6sieMy B NOHMMaHUN MaTeEMaTUYECKOro MbILLSIEHUS, HO He
OMpOBepPraeT BbIYNCINTENBHYHO TEOPUIO pasyMa.

B dwmnocopun BbIMUCAMMOCTU MOA «arOPUTMOM» O0ObIYHO MOHUMAKOT He
06s13aTe/IbHO  6YKBa/IbHO MaluMHy TbIOPUHra C NIeHTOW, a /60K npoLecc,
9KBUBA/IEHTHbIA MallnHe TbOPUHra Mo BbIYMUCNMTENbHON MOLHOCTU: MalLMHa
TblOpUHIa; A-UCUUCNEHNE;, PEKYPCUMBHbIE (YHKUMKW; PErncTpoBble MallWHbI;
006blYHbIE MPOrpaMMbl Ha KOMMbIOTEPE; HEMPOCETU, eCin UX paboTa MOXeT ObITb
onucaHa KOHeYHbIMM MnpaBuWIaMM U KOHEYHON TOYHOCTbHO; BEPOSITHOCTHbIE
aNroOpUTMbI; MapansiefibHble anropuTMbl; 06yYatoLLMECS CUCTEMbI, €CM 3aKOH
00YyYeHNsA TOXKE BbIYUC/TUM.

Mo Te3ucy Yépua — ThtopuHra [3-5,26] BCE 3TO B 00bIYHOM CMbIC/E CBOAMMO K
BbIYNC/IEHNIO HA MaLLWHe ThIOpPUHTa.

To ecTb, Korga NeHpoy3 CropuT € «aIrOPUTMUYHOCTLIO MO3ra», OH CMOPUT He
C TeM, YTO B MO3ry OyKBa/IbHO Haxo4uTCA NieHTa TblopWHra, rooBka 1 Tabnmua

nepexofoB. OH CNOPUT ¢ 60/ee LUMPOKOIA ieeii: COCTOSIHME MO3ra Pa3BMBaETCs Mo
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HEKOTOPOMY  BbIYMC/IUMOMY MpaBu/ly, KOTOPOE B MPUHLMINE MOXET OblITb
CMOAENNPOBAHO MALLNHON ThHOPUHIa NN KOMMbIOTEPOM.

Ecnv MO3r MOMHOCTbIO OMWCBIBAETCA  K/IACCUYECKON (PU3NKON, XUMUEN,
3N1EKTPOANHAMUKON, BUOMU3NKON U T. M. C BbIYUC/TUMBIMW 3aKOHAMU N KOHEYHOM
TOYHOCTbH), TO CTOPOHHMK BbIYUC/INTENbHOMO MOAX0AA CKAXET: 4a, MO3I MOXKHO B
MPUHLMNE aNropUTMUYECKN CUMYIMPOBATb.

[MeHpoy3 XKe NbITaeTCs BO3PasnTb: CO3HATE/IbHOE MOHMMaHNe MaTemaTnyecKoi
MCTUHbI SKOObI BbIXOANT 3a NPeAesbl NIH060ro Takoro anroputma.

ATOPUTM KakK MaTemMaTU4eckoe onucaHue eiiCTBUTENIbHO MCMOMb3YeT YNUCNa,
CUMBO/bI, COCTOAHUSA, (DYHKLMK, npaBuia nepexoga. Ho qmsnyeckas peannsaums
aropuTMa He 06s3aHa COoAepXXaTb «4uCna» B SABHOM BUAe KakK abCTpakTHble
00ObeKTbl.

B mo3re YenoBeka He HaieHo Yncen B BUAE MaJIeHbKNX MaTepuasibHbIX Lumdp. Ho
MOrYT ObITb (PU3MYECKME COCTOAHUSA, KOTOPbIE BbIMOMHAT (PYHKLUMOHAbHYHO POJb
NpeLCcTaBNeHnA: OHM MOTYT KOAMPOBaTb UH(OPMALMIO, B TOM YMC/IE YAUCOBY!HO,
MPOCTPaHCTBEHHYO, NTOrMYECKYH0, A3bIKOBYIO U T. [,
O[iHaKo noka nogobHoe He 06HapYXeHO.
ABTOpPbl YTBEPXAAKOT, €CNM MO3r peasm3yeT airoputMm, TO ero (u3anyeckue
COCTOSHUA [O/MDKHbI OblTb WHTEPNPETUPYEMbI KakK HOCUTENIM WH(opMauuu, a
nepexoabl Mexay COCTOAHUAMU — KaK BbIYUCUTE/IbHbIE MPeobpa3oBaHNA 3TOW
MH(opMaLMN M 3TO ObIIO Obl BMOMIHE BO3MOXHO 6€3 Hainumsa «ducen» Kak
OTAEeNbHbIX MaTeprasibHbIX 06BEKTOB, HO MOKa 3T0 ANa 6yAyLIMX UccnefoBaHuiA.
He TpebytoTca p[okasaTenbCTBa, UTO [N UUCEN HYXHbl (PU3MYecKme
HOCUTENK, NPY (IU3NYECKOW peanm3auun.
ABCTPaKTHbIV aITOPUTM CYLLLECTBYET B MaTEMATUYECKOM onuvcaHum. Ho ecrin
OH pea/lbHO BbLIMOMHAETCHA, TO OH [O/DKEH WMETb (PU3NYECKUIA HOCUTENb: B
KOMMbOTEPE — TPAH3UCTOPbI, HaMpPsHXKeHWs, MarHUTHbIE COCTOAHWA, 3apsdbl; B
CyéTax — KOCTAWKKM, Ha Oymare — 4epHWIa;, B MO3re — HeWpPOHHble U

ONOXMMUYECKNE npoueccol.
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Ho ¢m3nyecknin HocuTeNb He 06si3aH ObITb MOXO0X Ha MaTeMaTU4ecKUi
06beKT.

Tak >Xe W MO3r MOXeT WUMeTb (IM3NYeCKMe COCTOAHUSA, KOTOpble Mbl
OMUCbIBAEM UYUC/IEHHO, [laXKe ec/iv caM MO3I «He COAEPXUT YnCen» B OYKBa/IbHOM
CMbIC/e.

OfHako, ecnm Mbl Xenaem MOAENMPOBaTL MO3T XUBOIo YesioBeka Ha OBM
apxXuTekTypbl (oH HeliMaHa, ¢ anroputMom TbHOpUHra Heo6X04MMO PeLnTb
npobnemy uncen.

KpuTukM cornacHbl, 4Tto [leHpoy3 npensioXKnn He [0oKasaTesbCTBo, a
(hmnocodcko-maTeMaTUYECKIA apryMEHT B M0JIb3y Hea/IrOPUTMUYHOCTM CO3HaHMS.

OpHako  KpuTukM  TleHpoy3a He [Jokasaim  Jaxe  (PUIOCOCKO-
MaTemaTMyecKn, 4to Groniormyeckas cuctema MO3M XXMBOIO YesloBeKa, SAB/AETCA
a/ITOPUTMOM, NPUTOA4HLIM /1 BbINONHEHNA HA OBM apxuTekTypbl (hoH HelimaHa.

ABTOpaM He Yyjanocb HaWTW Ha pPYCCKOM A3blKe [0Ka3aTe/bCTB
aITOPUTMUYHOCTM MO3ra XXMBOTO Ye/10BeKa.

CTpororo [okasartenbCTBa B AyXe «MO3l Ye/loBeEKa — 3TO a/IFOPUTM» HET.
ECTb COBOKYMHOCTb CU/IbHbIX apryMEHTOB U 3MMUPUYECKNX (PAKTOB, 13-3a KOTOPbIX
OOMbLUMHCTBO  HEAPOOMONIOTOB M KOTHWUTMBHBLIX  YYEHbIX CUYMTAKOT, YTO
BbIYMC/IUTENBHO/ANTOPUTMUYECKM —  XOTS  He  006s3aTeslbHO 06blYHasn
nporpaMma Ha KOMmbHTepe.

EcTb 60nee cnaboe yTBEPXKAEHMNE HACKO/IbKO N3BECTHO COBPEMEHHOI (hU3MKe
M XMMUW, NPOLECCHl B HEWPOHE MNOAYMHAKOTCS 3aKOHam, KOTOpble MOXHO
MaTeMaTnyecKn OnmncbIBaTb U YMCIEHHO MOAEIMPOBATD.

Ho nonHas mofenb OTAENbHONO0 HEMpoHa Ha MOJEKYNSPHOM  YPOBHe
ypesBblYaMHO CNOXHa. A Mofenb BCEro mo3ra C TakoW [eTanm3aumein rnoka

MNPaKTU4eCKN HEBO3MOXKHA.
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Y.P. 3WOM 0 ro1I0OBHOM MO3re X1BOro yesioBeka

Yunesim Pocc Qw6bu (William Ross Ashby, 1903-1972) — aHrnmiickui
MCUXmMaTp N KNOEPHET UK, OAMH U3 MMOHEPOB UCCNEL0BAHNA CNOXKHbIX cucTeM. Ero
paboThbl NeXKAT Ha CTbIKe NCUXUATPUN, TEeopun ynpasneHns 1 MOLeNMpPOBaHUA
afanTuBHOrO MOBEAEHNS; 3TO OCOOGEHHO pefneBaHTHO K BoOMpocam Mo3ra,
QiropuTMOB M TPaHULy,  MOLENMPOBaHUS  eCTECTBEHHbIX  CUCTEM
BblUMCINTENbHLIMU cpeacTBamu cucTem UIA.

AwbKn [27] cTaBAT UEHTPaIbHbIA BOMPOC KWUOEPHETMKM U GUOMOrK
NnoBefeHns: Kakum 06pa3oM Mo3r obecrieumBaeT afanTUBHOE nosefeHue? lpu
MOMbITKE OTBETUTb HA Hero 06HAapY>XMBaeTCA MPOTMBOPEUME MeXay [ABYMS
rpynnamu ¢akTos.

C 0fHOI CTOPOHbI, (PM3MONOr A MOKa3bIBaeT, YTO MO3r BO MHOroM nofobeH
MallvHe: ero paboTta 3aBUCUT OT XMMUYECKMX PeakLmil, aHaTOMUYECKUX CTPYKTYP
M TOYHbIX B3aVIMOLENCTBUIA MEXAY COCTaBHbIMU YaCTAMW.

C Apyrov CTOPOHbI, NMCUXO0I0TNA U BUONIOTNA MOATBEPXKAAIOT, UTO NOBEAEHME
XXVMBOr0 oOpraHuM3Ma fBMSeTCA  Lie/leHanpas/ieHHbIM, MPUCMOCOOUTENIbHBIM 1
CMOCO6HbLIM N3MEHATLCS B 3aBUCUMOCTY OT YC/IOBUMN.

IMEHHO cOefuHeHWe 3TUX [BYX XapakTepuUCTUK — MexXaHWYeCKoi
OMpefenieHHoCTU W adanTUBHOM TMOKOCTM — [ONr0e BPeMs  Kasasochb
TPYAHOOOBACHUMBIM.

AWM CTPeMUTCA NoKasaTb, YTO OT/IMYME MO3ra OT 60/IbLUMHCTBA CO3AaHHbIX
4e/I0BEKOM MALLWH COCTOUT He B HA/IMYMN HEKOM MUCTUYECKOW CMOCOBHOCTH, a B
MCNONb30BaHUM 0COOOro MeToa OpraHn3aumm noBeaeHns. AToT MeToZ Moka ciabo
MPUMEHSANCA B TEXHUYECKUX YCTPOMCTBAX, HO UMEHHO OH, MO0 MHEHUO 36w,
CrnocobeH cfenatb MoBeAeHWe MalUMHbI HAaCTONbKO afanTMBHbLIM, HAaCKOMbKO 3TO
Heo6Xx04MMO.

Bonee TOro, yepes 3TOT MPUHLMN MOXHO MPUBAN3NTLCA K OOBACHEHWIO

afanTUBHbIX BO3MOYKHOCTEN YenoBeKa.
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AKT/BHOCTb HEPBHOW cuUCTEMbl JWOKM npegnaraeT pasfgendatb Ha Aga
OCHOBHbIX TuMa.

MepBbli TMN — pedieKTopHoe noseAeHne. OHO  BPOXAEHHO, B
3HAUMTENbHON  CTemeHW  OnpefensieTca  Hac/NeACTBEHHOCTbIO,  CBSA3aHO
MPEVMYLLECTBEHHO C AeATeNbHOCTbI0 CMWMHHOIMO MO3ra W HWKHUX OTAEeNoB
rO/IOBHOIO MO3ra 1 MOYTU He M3MEHSIETCS MO/ BAMSIHUEM UHANBUAYa/IbHOIO OMbITa.

BTopoii Tun — noBefeHVe, NPUOBPETEHHOE MyTeM HayyeHusi. OHO He
3alaHO B AeTaNsfX HacneACTBEHHOCTLHO, CBA3AHO NPEX[e BCEro ¢ (PYHKLUMEN Kopbl
OOMbLUMX  MOMYyWapuiA W CYLIECTBEHHO MEHSieTCs B 3aBUCMMOCTU  OT
VHAMBMAYaNbHOIO OMbITa OpPraHn3Ma.

OC06€EHHO BaXXHO MOAYEPKHYTb, YTO HM B MEPBOM, HX BO BTOPOM C/ly4Yae peub
He MaeT 06 anropuTMe B CTPOrOM CMbICie cnoBa. MoBefdeHWe Mo3ra He cneayet
MOHMMATb KaK BbIMOMHEHME 3apaHee 3afjaHHOM YMC/IOBON UHCTPYKUMK. MMoaToMy
Awobu Yaue rosopuT He 06 anropuTMe, a 0 MexaHu3me UK creynpmkaumm.

ANropuT™m TpebyeT TOUHbIX YMCNOBLIX NPOLIEAYP, TOrAa Kak cneuudukaums
MOXET  3afaBaTb NPUHUMN  OpraHM3auMnm  CUCTEMbI W YCNoBUA  ee
(hYHKLIMOHMPOBaHUSA JaXe 6€3 MOTHOrO YNC/IEHHOTO OMUCaHWS.

B cBA31 C 3TMM BO3HMKAET KNHOYEBOI BOMPOC: KAKME N3MEHEHWNS MPOUCXOANT
B MO3re BO Bpems Hay4yeHusi M MOYeMy MOBeAeHWe B pe3ynbTaTe 06bIYHO
N3MEHSETCA K NyuLLEMY?

Ecnm mo3r sBAseTcs AMHAMUYECKOM CUCTEMOI, TO €ro BO3MOXHble
COCTOSIHMSI MOTyT BECTU HEe TOMbKO K MOME3HbIM, HO WM K Pa3pyLUNTENbHbIM
NoCcNeACTBUSIM.

Torga Heo6XoAMMO MOHATb, KakMM 06pa3oM MO3r CMNOCOGEH YCMeLlHOo
(hYHKUMOHMPOBAaTb, €CMM HEKOTOPble €ro noTeHUMabHble AEACTBUS MOryT
OKa3aTbCA AelCTBMAMM camopa3pylueHuns. Ta e npobnema BO3HWKAeT U nepeq
KOHCTPYKTOPOM WCKYCCTBEHHOIO MO3ra: ecnv TpebyeTcs co34aTb MaluMHy C
afanTUBHbLIM NMOBeAEHNEM, HEOOXOAMMO OOBACHWUTL, KaK Takasi MalluvHa CMOXET

cama KOOpPAUHUPOBATb CBOW COCTOSIHUS U IEACTBUS.
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AwbKn paccmaTpmBaeT MO3r MPeXae BCEro Kak opraH, CHOpMUPOBaHHbIN
3BO/HOLMEN AN BbDKMBAHMS OpraH13mMa.

Buonor, No ero MHEHMHO, He A0/MKEH HA4YMHATb C NPeACTaBNEHNS O MO3re Kak
0 cybcTpaTe «MbICAN» WAN O CYLUHOCTW, KOTopas «MbICAUT». Mo3r cnefyet
MOHMMAaTb Kak Creuuann3npoBaHHoOe NPMUCnoco6eHne, Nogo6HOe ApYrum opraHam
Tena, HO BbIMOJHAKOLLEEe 0COBOYHO (DYHKLMIO — 0becrneveHme NprcnocobuTenbHOro
NoBefeHNs B U3MEHSIOLLMXCA YCOBUSX CPeabl.

Mpy 3TOM CNOCOBHOCTb MO3ra K AeTEPMUHNPOBAHHOMY (PYHKLNOHNPOBaHWIO
MOATBEPXAAETCH, HANpPUMep, NPOSBNEHNAMW UCKTHOUNTENLHOW NaMsTL.

O[fHaKo AeTepMUHMPOBAHHOCTb He O3Ha4aeT NpPOCTOTy. PeanbHble (haKThl,
KacatoLLMecsi FON0BHOM0 MO3ra, HaCTO/IbKO CNOXHbI U MHOF006pasHbIl, YTO HUKaKas
TEopnsi Mo3ra He MOXET ObITb CTO/b e MPOCTOM M TOYHOW, Kak, Hanpumep,
HbHOTOHOBCKas MexaHuKa.

Mo3Tomy 3aa4a TEOPUKN COCTOUT He B TOM, UTOObI Cpa3y 0ObACHUTL BCe, a B
TOM, YTOObI ObITb TOUHOW B CNELManbHO BblGPaHHbIX CyYasX, rae Takas TOYHOCTb
[eACTBUTENbHO BO3MOXKHA.

[na yno6crea aHanmsa 3wbW npefnaraeT paccMaTpveatb OAHW TPYNMbl
HEMPOHOB KaK «cpeay» Ans Apyrux rpyn.

Takoe pasfeneHne YC/NOBHO M MPOM3BOJSIbHO, HO OHO MpPaBOMEPHO, ec/u
cucTema B Lie/IOM He TepsieTCs 13 BuaYy.

NHaue roBops, MO3r MOXHO OMWCbIBaTb  KaK  COBOKYMHOCTb
B3aMMO/ENCTBYIOLMX YacTel, [[e Kakaas 4acTb B/AUSIET Ha Apyrue wu
OJHOBPEMEHHO CaMa OKa3bIBaeTCs MOf UX BO3AENCTBUEM.

3T0 MO03BONSAET FOBOPUTb O CaMOKOOPAMHALMW: MO3F He HYXXAaeTcs BO
BHELLIHEM YNPaB/SOLLEM LIEHTPE, KOTOPbIA KaXKAbli1 pa3 3a4aBan 6bl NpaBU/IbHOE
[eCTBUe; OH CNOCO6eH nepecTparBaTb CBOM COCTOSIHUSA B XO/e B3aUMOLENCTBUSA C
BHYTPEHHEI 1 BHELUHENW Cpeaomn.

BaXHbIM yCNnoBMEM ajanTauuMn SBASETCS COOTHOLUEHME YAauyHbIX W

Heyaa4yHbIX I'Ip06. O6cTOoATENbCTBA [OJIKHbI ObITb TaKUMW, YTOObI YMCNO Cny4vaeB
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YCMELHOro UCMo/b30BaHMA adanTtaumm 6bI10 A0CTaTOYHO BE/NMKO, a YMUCO
HeyAa4HbIX NPO6 — A0CTaTOYHO Mano. IHaye cnocOBHOCTb K HayUYeHUIO HE Mena
Obl 6M0/I0MMYECKOro CMbICMa: OpraHun3m noruban 6bl paHblue, YeMm ycreBas Obl
13B/1eYb NOMb3Y M3 OMbITa.

Mo3r KaK ArHaMu4yeckas cuctemMa YpesBblyaiHo YyBCTBUTeNEH. OH ABNSeTCA
MOLUHbIM  YCUUTENEM Mas/lblX W3MEHEHWI, MO3TOMY HEBO3MOXHO 3apaHee
YCTaHOBUTb MUHMUMAJSIbHYIO BEIMUMHY (PU3MYECKOro BO3AENCTBMSA, KOTOPOE eLle
CMOCO6HO NOB/MATL Ha MOBeAeHME.

[axe M3MeHeHMe OAHON  MOSIEKY/bl  HeMb3s  CcuUTaTb  3aBeloMO
HeCYLLIECTBEHHbIM, MOCKO/IbKY MHOrMe NMPOLECChl B HEPBHOW CMUCTEME 3aBUCAT OT
OTHOLLIEHNSA MePeMEHHON K ropory.

B6nn3n nopora HWUTOXHOE W3MEHEHME MOXET BbI3BaTb 3HAUUTE/IbHbIE
nocneicTBus.

N3 3TOoro cnegyer, 4TO HeoOblYailHble MNPOSIBMEHUSA aganTauun He
06513aTe/IbHO TPEOYHOT YHWMKa/IbHOTO WM 3arafloyHOro MO3roBOro MexaHu3ma.
Hy>XXHO OTKa3aTbCi OT HaMBHOrO Y6exaeHWus, OyATO CNOXHOCTb MOBeAEHUS
HEMPEMEHHO YKa3blBaeT Ha CYLUECTBOBAHWE KaKOro-T0 eAMHCTBEHHOIO U
NCKNHOUNTENBHOIO 06 bACHEHNS.

AJanTUBHOCTb MOXET BO3HUKATb 13 OpraHm3aLm AMHaMUYeCcKOn CUCTEMBI,
N3 ee CroCOOGHOCTN U3MEHSATb COOCTBEHHbLIE COCTOSIHUA, OTOUpPaTh YCTON4MBbIE
(hopMbl NOBefEHNs U NOAAEPXKMBATL Te M3 HUX, KOTOPble CMNOCOOCTBYHOT
BbIXXUBAHUIO.

Takum 06pa3om, 3wbu (akTUyecKn HopmynnpyeT He anroputMm pabdboThbl
MO3ra, a cneumprKaumo aganTuBHOM CUCTEMBI.

Ecnn ero noaxof BepeH, TO OH OAHOBPEMEHHO [aeT OCHOBY [ANs
MOHMMaHUS eCTEeCTBEHHOr0 Mo3ra W A/ COo3[aHuUA WCKYCCTBEHHOrO MO3ra,
CMOCOBHOro K caMOKOOpAMHAL M,

NaBHas wWaes 3akK/I4aeTcs B TOM, 4YTO afanTUBHOE MOBEAEHME He

0653aTeNbHO [OJTHKHO ObITb 3apaHee I'IOAp06H0 3anporpamMmmMmmnpoBaHo. OHO MOXeT
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BO3HMKaTb B CUCTEME, KOTOpas YCTPOeHa Tak, YTobbl B NpoLecce B3anMOAencTBms
CO Cpefloi M3MeHATb COOCTBEHHYKD OpraHM3auui0 M COXpaHATb Te (HOpMbl
aKTUBHOCTW, KOTOpPbIE 06eCrneynBaroT BbPKMBaHME.

3Wwbun paccMaTpUBAET He allropuUTM PaboTbl MO3ra, a CneUnprKaLmIo ero Kak
afanTUBHOW CUCTEMBI.

AWwbM NpeanaraeT ONUCbIBaTb MO3I KaK COBOKYMHOCTb B3aMMO/ENCTBYHOLLIMX
yacTeil, rae Kakaas 4YacTb BAMUSET Ha Apyrue U 0AHOBPEMEHHO CaMa OKa3blBaeTCs

Moj, UX BO3Ae/iCTBMEM.

MO3r Hea/TTOPUTMUYEH: Lie/ibHasA NCUXUKA, XXMBOW KOTHUTOM,
HenporunnepceTb

OCHOBaHO Ha HeiipoHay4yHOM wuccnefoBaHnnm «Mo3r U ero «f»: KTO Mbl,
OTKyZa ¥ K YemMy CTPEMUMCA?»
ABTOpbl nybmmkaumm — akagemuk PAH KOHCTaHTUH AHOXWH, BWAHbIV
Helipobuonor, uccnefoBaTelb MeXaHU3MOB KOTHUTUBHBLIX MPOLECCOB, a Tak>Ke
akagemuk PAO TatTbaHa UYepHuroBsckas, [OKTOpP Hayk, npodeccop-

HEMPONIMHIBUC T, aHa/IM3MPYHoLLLas HepobKnonornyeckme OCHOBbI A3bIKa.

Bonpoc B3anmocssa3mn [28] HepBHbIX MPOLIECCOB N CYOBLEKTUBHOIO CO3HaHUA
OCTaETCA K/IOUYEBLIM BbI30BOM COBPEMEHHON HEMPOKOrHUTUBUCTUKK, hnocodum
CO3HaHWA, HePOHaYKM U UCKYCCTBEHHOIO MHTEN/NEKTA.

TpaguuUMOHHO MO3r TPaKTYHT KakK OMONMOrMYecKuii oprad, Cnyxatlmi
CybCcTpaToM MNCUXWYECKUX (DEHOMEHOB: BOCMPUATMA, MbILLNEHUS, MNamATH,
BOOOPaXXeHWS, Peyn 1 CaMmoCO3HaHWS.

B 3TOM KOHUEMUMU MCUMXMKA pacCMaTpuBaeTCs KaK CneAcTBMe MO3roBOM
[eATeNIbHOCTU, TO eCTb «MPOAYKT» HEMPOHHbIX NMPOLIECCOB.

Tem He MeHee, Tpya «Mos3r u ero HA» qopmynupyet Kyga 6onee
MHOIOC/IOMHYO W PEBOIOLMOHHYHO MO3MLMIO.

Mo3r He CTOMT paccmaTpumBaTb  WUCK/HOYMTENIbHO KaK — aHaTOMO-

(h131M0NOrNYecKnin 06LEKT, UCUEPTbIBAIOLLE ONMCHIBAEMbIV KNETKaMK, CUHancamu,
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OMO3NEKTPUYECKMMN UMMYNbCAMU N HEMPOXUMUYECKUMUN PeaKLNAMU — B HEM
NposBAAOTCS 60/ee CNOXKHbIE KOTHUTUBHbIE YPOBHM.

B npeaenbHOM MpOSIBAEHUN MO3r  (DYHKLUMOHUPYET KaK KOFHUTOM —
MHOrOYpPOBHEBasA, CMOXHas, AMHAMUYECKass KOFHWTMBHas apXMTekTypa, rae
CaMOoOpraHu3yeTCsl MCUXNYECKOE.

OTctola BbITEKAeT K/OUYEBOM BbIBOA: MO3r Hefnb3d TpaKToBaTb Kak
3NIEMEHTApHOE aNropuMTMMYECKOe YCTPONCTBO. Ero  (yHKUMOHMpOBaHME He
CBOAMNTCA K JIMHEAHOMY WCMOMHEHWUID WHCTPYKUWIA, XapaKTepHOMYy  Ans
MporpaMMHOro Koga. KOrHUTMBHbIE MPOLIECCHl  (DOPMUPYOTCS  HENMHEHOM
HEMPOAMHAMMKON, W pa3yM MpPOSBMSETCA KakK 3MEPMPKEHTHasA, KOHTEKCTHO
afanTupyemas CUCTEMa, BbIXOAALLAS 33 PaMKM YACTOrO BbIMUCIEHUS.

Mo3r CcnyXuT MaTepuasbHO nnatopMoi, B KOTOPOW 3apoXaaeTtcs,
(OYHKUMOHUPYET W 3BOMKOLMOHMPYET MNCUXMKA; MPU 3TOM CO3HaHWe obpeTaeT
COOCTBEHHYIO AWHAMWUKY W, 4epe3 HeWponnacTUUHOCTb, 06paTHbIM XOA0M
MOANPULMPYET HEMPOHHbIE CETU MO3ra.

CthopmynuposaTb Mpobnemy MOXXHO Chefyrowum 06pa3oM: SBASETCA NN
MO3r MaTepuasibHbIM MeXaHW3MOM, CO3[atoLMM NPEANOCLINKLA AN NOSBNEHUS
C/TIOXKHOr0 CUCTEMHOIO (heHOMEHa, KOTOPbIV Mbl UMEHYeM NCUXUKOIA? Ecnn oTBeT
YTBEPAUTENEH, CTOUT NEPECMOTPETb MPUBbIYHYIO NOMMKY: BO3MOXHO, MCUXMKA He
MPOCTO «MPOU3BOAUTCA» MO3FOM, @, OMMpPasCb Ha ero HEeMpPOHHbIE PEecypChbl,
pa3BopayMBaeTcs, CamMoOpPraHM3yeTca W [MOCTENEeHHO 3BOMOLMOHMPYET Ha
MPOTSHKEHUN UHAMBUAYAILHOW YKN3HN.

B Takom pakypce MO3r BbICTynaeT CBOe0Opa3HOW CUCTEMHOM «MUTATENIbHOW»
Cpeaoi, B rpaHMUax KOTOPON pa3BopauyMBalOTCsi MCUXMYecKme npouecchbl. OH
Co3daeT MaTepuasibHyt0 6a3y: HEMpPOHHbIE CETW, 3SHEPreTMYecKne MOoTOKM,
CUHAaNTUYECKYH NIaCTUYHOCTb, CEHCOPHbIE 1 MOTOPHbIE NET/IN.

OfHako ()eHOMEeH MCUMXMKUM He OrpaHMuMBaeTCs  NepeyncneHHbIMU

NPeAnOChIIKaMW:  3apOAMBLLMCL B HEMPOHHbIX CTPYKTypax Mo3ra, OH [janee
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pa3BopaynBaeTCs Kak CamoyrnopsfjoyvyeHHas CcucTemMa CO CBOeil BHYTPEHHel
apXUTEKTYPOW.

Ha aTom aTane npoucxoaut NPUHUMNUANbHBIA CABUT: MCUXMKA BbICTYMNaeT
He TONMbKO KaK NpPOu3BOAHOE (YHKUMOHWPOBAHWA HEPBHOW TKaHW, HO W Kak
aKTUBHbIA MOAU(NKATOP CaMOW HEMPOHHON apXUTEKTYpbl. HAWBUAYaIbHbIA
OonbIT, peub, KOrHWTMBHbIE ~ OMepauun,  COLMOKYNbTypHas  cpeja,
aBTobuorpaguueckasd namatb W 6uorpadua CcybbekTa 4epes MexaHW3Mbl
CUHaNTUYECKOW M HEMpOHaNbHOW NMaCTUYHOCTM MepeKkpamBaloT CBS3M, CO34at0T
HOBble (PYHKUMOH&/IbHbIE CETU M TEM CaMbIM MPOrpaMMUPYOT MOC/EAYHOLLYHO
COMaTMYECKYIO M MCUXO-HENPOM3NON0rMYECKYO 3BO/IOLMIO OpraHmn3ma.

Mof06HbIN NOAX0L UCKNOYAET BO3MOXHOCTb peayLmnpoBaTth paboTy Mo3sra K
3/leMEHTapHOMY  anropuTMy: Befb anroputM — (UKCUPOBaHHasl, 3apaHee
nponucaHHas Lenb ornepawuuii, Toraa Kak ncuxmyeckas opraHmsauns saMepapKeHTHa,
HeNMHenHa 1 aganTueHa, (OPMUPYSACL NOA BANSAHWEM WHAMBUAYASTIbHOTO OMbITa,
couManbHOM  cpefbl, A3bIKOBLIX CTPYKTYP, KOMMYHWKATUBHbLIX MNPaKTUK W
aBTOGMOrpagnyecKoin AUHaMUKN CyObeKkTa.

Mcuxmyeckoe MOXHO ONpeaennTb KakK CYObeKTUBHYHO BHYTPEHHIOK
peasibHOCTb Yen0oBeKa, YCTOMUMBO YCKO/b3atoWyt OT MOSIHOMO O6LEKTMBHOIO,
3KCMEPUMEHTA/IbHO BEPU(NLIMPYEMOTO ONMUCaHKS ero NoBeAeHUS.

Mbl  CNOCOGHbI  PErucTpupoBaTb  CMamkoBYK — aKTMBHOCTb, CTPOUTb
HEMPOKOrHUTUBHBIE MOAENN BOCNPUATUA, [eTalbHO OMUCLIBATb MEXaHW3MbI
namMsaT U NPUHATUAS PeLLeHWin, OfHaKo caM (heHOMEHasIbHbIA OrnbIT — 60/b,
paflocTb, CTPax, OCMbIC/IEHHOCTb, MPO3PEHUE, OLLYLLEHNE «S» — HEe CBOAUTCSH K
(h1310N0rMYECKUM OMUCAHUSAM LIENIMKOM.

HayuHble KOHUENuMn B Cuiax BbIBNATb MNPEAMOChUIKA BO3HUKHOBEHWS
MCUXMYECKMX MPOLLECCOB, AeTalbHO OMMUCLIBaTb UX BHYTPEHHIOK OpraHn3aumio v
[0CTaTOMHO TOYHO MPOrHO3MPOBaThL BHELUHME MaHuecTauun. OfHaKO HU ofHa

MO/IeNlb He NPefoCTaBNSeT NPSMOro A0CTyna K CyObeKTMBHOMY OMbITY APYroro
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VHAMBMAA: [adKe MCYeprblBalolas Kapta Mo3ra He [AacT OWYTUTb YY)yt 60/b,
pacrno3HaTb OTTEHKW ero 3MOLMIn NN YBULETb PeaslbHOCTb ero riasamu.

ATO BOBCE He CBMAETE/ILCTBYET O HEMo3HaBaeMOCTU MCUXMKU; HampoTUB,
MoAYEPKMBAETCA NNWb TO, YTO €€ CYLHOCTb He WCYepnbIBaeTCA BHELUHUM,
MOBeLeHYECKUM OnucaHnmem. SMnupuyeckas Hayka CnocobHa pPeKoOHCTPYMPOBaTh
YCNOBUSA  BO3HWKHOBEHMSI  (DEHOMEHa, OfHaKO He  TMOAMEHSieT  cam
(heHOMeHoIOrMYecKunin onbIT. CrefoBaTesibHO, MCUXMYECKOe HeMb3A PeayLmpoBaThb
[0 aIropuTMMYecKoro Habopa BbIYMC/IUTENbHBIX KOMaHg nnbéo f[o cyry6o
MexaHMYeCKOo npouenypbl 06paboTKmn MHGopmalun.

A3bIK 3aHMMaET K/IOYEBYHD MNO3ULMIO B 3BOOLUMM MCUXUKW. B pamkax
06CYy)X[aemMOn  TeopuM  ero  Hepeako  OMMCLIBAKOT  KaK  «napasuTa,
KOMIOHM3MPOBAaBLUEr0 MO3r»: Nofo6Has MeTagopa akLeHTUPYET, YTO, BO3HUKHYB,
peyeBas CUCTEMa He MNPOCTO OOCMYXVBaeT MbIC/IUTE/bHbIE Onepaummn, Ho
PafVKa/IbHO PeopraHn3yeT HEMPOHHbIE N NCUXNYECKMNE MEXaHU3MbI.

A3bIK CUHXPOHU3MPYET K/OUEBbIE KOTHUTUBHbIE MPOLLECCHl — BOCMPUATHE,
NnamsiTb, BHUMaHVe — Harnpae/isis NoBeAeHUE Y MEX/TMYHOCTHYH KOMMYHUKALMIO.
OH pacKpblBaeT YenoBEKY HOBble YPOBHWM PealbHOCTU: CeMaHTU4YecKoe
MPOCTPAHCTBO 3HAYeHWIA, CUMBOJIOB, KOHLEMNTOB, HOPM W KY/bTYPHbIX KOAOB,
M03BO/ISAS MCUXMKE TPAHCLEeHAMPOBAaTb HEMOCPEACTBEHHDIN OMbIT.

Boree TOro, peyeBas cucTemMa BO3[LENCTBYET YXe He TO/MbKO Ha
CeEMaHTUYECKOe HarosIHEHNe MbIC/IMTENbHOr0 Mpouecca, HO U Moauuuupyet
HenpogU3N0NI0rMyecKme MexaH1u3mMbl rofIOBHOro Mo3ra.

HelponnacTMyHOCTb 06yCnaB/MBaET, UTO apTUKYNALNSA, 00yUeHWe, YUTEHME,
MUCbMO, WHTEPUOPM30BaHHAsA pedb M 3HAKOBOE MbIL/IEHNE MepecTpanBaroT
HEeMpPOHHble CceTW. T103TOMy £A3blK — He [MPOCTO KaHa/l WH(opMauuu, a
ANHAMUYECKNIA (DaKTOP, (POPMUPYIOLLNIA KOTHUTUBHYIO apXUTEKTYPY MHAMBUAA.

[aHHbIA apryMeHT [OMOMHAET MAE O HearoOpPUTMUYHOCTM MO3ra: S3blK
BOBCE He aKTMBMPYeT TOTOBble CKPUMTbI, & MOPOXAAeT CBEXWEe CMbIC/I0BbIE

FOPU30HTLI, a/ibTePHAaTUBHbIE MOBEAEHYECKUNE MaTTEPHbI N YHUKa/IbHbIE MOAYCbI

42



CYOBLEKTUMBHOCTU; €ro BO3AeWCTBME (DOPMUPYETCH WCTOPUYECKM, KY/bTYPHO,
MepCOHasIbLHO.

OCHOBHbIM MOHATVEM MpeAnaraemMon napagurMbl CY>KUT KOrHUTOM. J11060iA
ChopMMPOBABLLNIACA MO3I MOXHO TPaKTOBaTb KaK KOTHUTOM — MHOIOYpPOBHEBYHO
KOTHUTMBHYIO  apXUTEKTYpYy, TrAe nepensieTatoTca  Helpomn3noiormyeckme
npoueccbl €  AMHAMUYHOW CEMAHTUYECKOW CEeTbH0  3HAHWA, CMbIC/OBbIX
pernpeseHTauUnii, onbiTa, HaBbIKOB, BOCMOMWHaHWW, CTpaTerMii M MaTtTepHOB
NnoBeAeHNs.

JBO/IIOLMIO MO3ra Hesb3d paccmaTpueaTb WU30/IMPOBaHHO OT KOFHUTWBHOIA
CeTu, YaCTbto KOTOPOW OH ABNSeTCA. VIMEHHO 3Ta CETb €XKECeKyHAHO HarnpasnseT u
MOAYNMPYET (13MONOrMYecKme npoLecchl, MpOTeKatowme B TO/IOBHOM MO3re
opraHuama.

COOTBETCTBEHHO, MO3l CrieflyeT paccmaTpuBaTb HEe MPOCTO Kak Habop
HEMPOHOB, a KakK MHOIOYPOBHEBYH) WHTErpasibHyt0 CUCTEMY, BOMJIOLLAMOLLYHO
MCUXUYECKYIO N KOTHUTUBHYIO apXUTEKTYPY.

C 3T0M NO3MUUKN KOPPEKTHO OCMbIC/IEHHBI MO3I B CBOEW BbICLLIEW MNOCTaCK
npeacTaeT yXke He GMONOrMYeCcKMM annapatoM, a cammm pasymom. KnroueBol
aKUEHT Ha (OPMY/IMPOBKE «KOPPEKTHO OCMbIC/IEHHBIA» MOAYEPKMBAET, YTO
Knaccuyeckast Hepouanonorus orpaHmyMBanacb onmcaHWem HeilipoaHaToOMUK U
(hM3MONOrMYECKUX MEXAHU3MOB, UTHOPUPYS KOrHUTMBHO-MEHTa/IbHbIA acnekT, a
TaKKe AUHAMMKY LUMPOKOMACLUTAOHbIX (OYHKLMOHANbHbIX CETER, Nexallmx B
OCHOBE CO3HaHWS.

OfHako nogobHas MeToLONOrMNs OKa3blBAeTCS HEMOJHOM, Koraa TpebyeTcs
pasobpatbCd B (PEHOMeHax CO3HaHus, WHAMBUAYaNbHOCTW, CEMaHTUKU W
KOTHUTUBHbIX NPOLIECCOB.

Mo3r TpaKTyeTCsi Kak KOrHMTOM — He MNPOCTO annapaT A1d NacCUMBHOM
06paboTKM CUrHaNOB, a [AMHaMMYecKasl, CamOOpraHu3yHoLascsa HelipoceTeBas
apxXuTekTypa, rae (U3MONOrnMyeckoe W TMCUXMYECKOe Pa3BEPTLIBAIOTCH Kak

HeZleNIMMbIi KOTHUTUBHbIW NPOLECC.
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Bcto npobieMy MOXHO chopMynmMpoBaTb Yepe3 TPW KNHOYEBLIX BOMPOCA:
— Y710 Takoe mo3r?
— YT0 Takoe pasym?
— Kak cooTHOCATCA MO3T 1 pasym?

CoBpeMeHHas KOHLEMNUUA MHTEPrpeTMpyeT MO3r B BUAe CeTw, bnarofaps
yemy ero CTPyKTypy AOMyCTUMO aHa/M3MpoBaTb CPeAcTBamy Teopumn rpados U
KOMMJIEKCHbIX CeTell. B Takoil Mofeny HelpoHbl paccMaTpMBatOTCA KakK BEPLUMHBI,
a VX CMHanNTUYecKune coeMHeHN — Kak péobpa rpada.

Ha cnepgytoliem aTane npeAcTouT (hopMasibHO MOAEIMPOBaTL M CO3HaHME Kak
BbICOKOYPOBHEBYHO CeTb. B TakoM criyyae BOMPOC KOPPensumMm mexay Mo3rom u
CO3HaHWEM TpaHCHOpMUpPYeTCH B UCCNef0BaHME B3aUMOCBA3E [BYX CETeBbIX
apXUTEKTYP — HEMPOHHON N KOrHUTUBHOM, OMNMCbIBaeMbIX 06LLEN METOA0N0TMEN
Teopuu ceTemn.

C nepBoro B3rnsga CTaHOBUTCA ICHO, YTO MCMXO(U3MNOIOTMYecKas 3atada
npuobpetaeT 60MbLUYIHD KOHKPETUKY: HEOOXOAMMO BbIACHUTb, KaK WMEHHO
B3aMMOpPACMO/IOKEHbl WU B3aMMOLENCTBYIOT  [BE  HelpOHHble  CeTw,
COCYLLIECTBYOLLME B OLHOM U TOM e 06bEMe YepernHo KOPoOKM.

TeM He MeHee, KOHLENUWSA KOrHUTOMa MAET Aanblle, MOAYEPKMBAsA, UTO
OAHOr0 HEeMPOCETEBOr0 OMMUCAHNA SBHO HeLOCTaTO4HO.

B paMKax KOHLeNuMm KOrHMToMa Co3HaH1e paccMaTpyBaeTCs He MPOCTO Kak
CeTb, a KaK BbICOKOYPOBHEBAs HepBHas runepceTsb. MofobHas MoLesb BbIXOANUT 3a
npefesibl KNacCUyecKoin CeTeBOM TEOPUM, ONMUPAsACh Ha CNOXKHbIE MaTeMaTUYecKue
CTPYKTYpbI, BK/IOUas romMosiormyeckme MeTofbl anrebpanyeckoirt TOnonormm.

TunoBas ceTeBas CTPYKTypa paccMaTpuBaeT CUCTEMY Kak COBOKYMHOCTb
Y3/10B, COEAMHEHHBbIX MPOCTbIMA NUHMAMW. HO CTONb JIMHEHas MOJeSb
HefoCTaTo4Ha, YTOObl afeKBaTHO 0TOOPa3UTL McuXMYeckme npouecchbl. Co3HaHue
[eCTBYET 4yepe3 He eAMHWYHbIE NNMHKW, a aHcaMb/In 3/1IEMEHTOB, napasienbHo
B3aMMO/ENCTBYIOWMX B MHOIOYPOBHEBbLIX, KOHTEKCTHO-3aBUCUMbIX, BbICOKO

MepPHbIX KOHUIypauusx ¢ ANHAMUYECKOI nepapxueit.

44



CnepoBaTesibHO, Korfja pevb WAET O MbICNALLEM MO3re, €ro cnegyet
paccMaTpuBaTb He Kak NPOCTYI0 HepPBHYHO CEeTb, a KakK C/0XHOOPraHW30BaHHYO
HEPBHYHO TMMNEPCeTb — KayeCTBEHHO MHYK CUCTEMY, YbM emergent-CBOCTBaA He
CBOAATCA K IMHEAHOW CyMMe HEMPOHHbLIX KOHTaKTOB.

TOYHO TaK e pasym HEBO3MOXHO MCHeprbIBatoLLEe ON1caTb NPOCTON CETbIO
MOHATUIA, 06Pa30B N Penpe3eHTaLmit; No CyTn, OH — MHOrOMepHas rmnepceThb.

Takum 06pa3omM, MO3r U CO3HaHWe NPeACTatoT He ABYMSI pa3pO3HEHHbLIMU
CYLLHOCTAIMW, & Lie/IOCTHOI CamMOOpPraHM3YHOLLENCA CUCTEMOIA, KOTOPYHO Mbl MOXKEM
WHTEPNPeTUPOBaTb NOA PasHbIMU Yr1aMu; Mo CyTH, 3TO MHOTOYPOBHEBAst HEPBHas
rMnepceTb — MHTErPUPOBAHHbIA KOTHUTOM.

Ecnm paccmaTpmBaTb MO3F BMECTE C PasyMOM KakK efVHYK HEVPOHHYHO
rmnepceTb, TO KOTHUTUBHbIE TMPOLECCHI MOXHO MNPeAcTaBUTb B BUAe
CeunUYecknx NHHOOPMALMOHHLIX MOTOKOB, UMPKYMPYIOWMX BHYTPU 3TOM
CUCTEMBI.

Mbicnn, 06pasbl, 3MOL UM, HAMEPEHUS, BOCMIOMMUHAHWUSA U NPUHSATUE PELLIEHWIA
— He OTAeNbHble MPOAYKTbl KOHBeiepa mMo3ra, a AMHaMUYECKUe KOTHUTUBHbIE
MPOLECChl, pa3BopayMBalOLMECs BHYTPU HEAPOKOrHUTUBHOW CUCTEMbI —
KOrHUTOMA.

Be3 runepceT HEBO3MOXHbI HUKaKME MCUXMYECKME aKTbl, OAHAKO cama
rmnepceTb He CBOAUTCSA K NPOCTON CyMMe HeApOHHOM MaTepun. 3TO AnHaMMYecKas
MHOTOYpOBHEBasi ~ CBEPXCTPYKTYpa, B  KOTOPOA  HEMpour3nosornyeckoe,
KOTHUTMBHOE,  A3bIKOBOE M JIMYHOCTHOE  B3aUMO[EWCTBYHOT,  06pasys
HEPacTOPXXUMYIO MHTErPa/IbHYHO CUCTEMY.

Mogo6Has MeXAnUCUMNIMHapHas NepcreKTUBa MO3BOMSET BbIATK 3a paMKu
rpyboro peaykuMoHM3Ma: MCUXuYeckas [eaTe/lbHOCTb OCTaéTcA  HepaspbiBHO
CBSA3aHHOI C MO3roM, HO He CBOAUTCS K O4HOM NnLLb 6uoxumun. CosHaHue TpebyeT
MaTepuanbHOro cyb6ctpara, OAHaKO ero opraHu3auusi NPeBOCXOAUT  UUCTO

MEXaHUCTNYECKYHO CXEMY HEMPOHHbIX LiENei.
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CornacHo JAaHHOW KOHUEeNnTyaslbHOW MOAEeNM MO3r, CTPOro roBopsi, He
(DYHKUMOHMPYET KaK YWCTO alropuTMMYEcKas CUCTEMa, UTO MOATBEPXKAAOT
HECKO/IbKO KOrHUTWMBHO-HEMPOANHAMMYECKUX apryMEHTOB.

Mpexae Bcero, Mo3r (hopmmnpyeTcs He No (PMKCUPOBAHHOMY FEeHETUYECKOMY
CLIEHApUMIO, a AVHAMWYHO B TEYEHME XXM3HM; HEMPOHHbIE CETU MepecTpanmBatoTCs
noJ BO3AENCTBMEM OrMbITa, A3blKa, COLMOKYNbTYPbI, 00YyYeHNs, TpaBM, NaMsATV U
06LeHNS.

Bo-BTOpPbIX, MCUXMKA He $SBNSETCA /UL MAaCCUBHBIM  WCMOMHUTENEM
yKa3aHWiA MO3ra: OHa aKTMBHO MOAU(UUMPYET HEMpOCETU, MOPOXKAas HOBbIE
YPOBHN  (PYHKLUMOHANbHOW OpraHM3aumMm W, 3a CYET HelponnacTUYHOCTW,
nepecTpamBaeT ()M3M0N0rMyecKme NPOLECCHI.

B-TpeTbX, MeHTanbHasd cucTeMa  (OYHKUMOHMPYET KaK  C/IOXHas
rmnepceTeBas CTPYKTypa, a He Kak MocneaoBaTe/lbHbIi anroputM. EE anHammka
OMUPaeTCcs Ha MHOTOMEPHble accouMaummn, KOHTEKCTbl, CEMaHTMYECKMe MOons K
MpoLEecCbl CaMOOpraHn3aLum.

B-ueTBEPTbIX,  MHO6OMY  MNCUXMYECKOMY  COCTOSIHMIO npucyLla
(heHOMeHanbHasi, NIMYHas CTOPOHa: €€ BO3MOXKHO WCCMeAoBaTb Hay4yHO, HO
HEBO3MOXXHO MCYepnbIBatoLLE NMOAMEHWUTHL OMUCAHWEM, BeAb HEMOCPeACTBEHHbI
OMbIT HENPMBOAMM K MOZENN NMBO anropuTMUYECKO CXEME.

B-nsThiX, S3bIK BMECTE C Ky/IbTYPHbIM KOHTEKCTOM [lyOMHHO peopraHn3yeT
HenpoceTb Mo3ra, (OPMMPYS YHUKa/bHblE MbICIUTENbHbIE MPOCTPAHCTBA U
BbI3blBas MNMAaCTUYECKME W3MEHEHUs, He npefonpeenéHHble TeHEeTUYECKON
apXUTEKTYPOIA.

CnepoBatenibHO, Npypoga paboTbl MO3ra He CBOAMTCA K aifOpUTMy He 13-3a
Xaoca WM  HeAOCTYMHOCTM AN aHaiu3a.  HanpoTwe, OH  [0MYyCKaeT
thopManu3aLuio CTPOror HayyHOW napagurmbl, OAHAKO MNOCMeAHsAs o06si3aHa
TpakToBaTb ~ MO3F  KaK  BbICOKOYPOBHEBYHO, CaMOOpPraHu3yoLLYHCS,
MNNacTUYHYO  TUMEPCETEBYHD HEMPOAMHAMMYECKYHD WHMPACTPYKTypy, a He

KaK NMHElHbIA MCNONHUTENb NPEANUCAHHBIX MHCTPYKLWIA.

46



Npes, nsnoxeHHas B Tpyde «Mo3r n ero A», nobyxaaet paguKaibHO
MepecMOTPeTb  TPaAULMOHHbIE MNPEACTaB/eHNs O COOTHOLUEHWM Mo3ra U
MCMXMYECKOro onbiTa. MO3r cneayeT BOCMPUHMMATL HE MPOCTO KaK «reHepaTop»
CO3HaHUS, a KakK C/IOKHYH OMOPU3NYECKYD UM UH(OPMAaLMOHHO-CUCTEMHYHO
aKocthepy, BHYTPU KOTOPOM MNCUXMKA (HOPMUPYETCH, 3IBOMOLMOHMPYET U
MOCTEMEHHO BO3BPALLAET Perynmpyrollee BO3AENCTBME HA CBOIM MaTepuabHbIiA
cybcTpar.

Mcuxmka onupaeTcs Ha Helpopecypcbl MO3ra, OAHAKO He McYepribiBaeTcs
UMK, JIMHTBUCTUYECKAsA Cpesa, XM3HEHHbIN OMbIT, COLMOKY/bTYPHbIA KOHTEKCT U
nepcoHaibHass brorpaus BbICTPaMBaOT KOTHUTOM — MHOTOC/IOMHYI0 HEPBHYHO
rMnepceTb, OOLEAMHAIOLLYIO MO3r C pasyMOM B eAuHYH0 (DYHKUMOH&IbHYIO
cuctemy.

MbIC/IEHHbIE MPOLECCHI BbICTYMAKT MH(POPMALMOHHbLIM TPapUKOM BHYTPU
[AaHHOWN rnnepceTu.

M0 3TONM NPUYMHE Mbl HE MOXEM CBEEHHO TPaKTOBaTb MO3I KaK a/irOpuUTM:
ero AvHamMka — T104 AafanTUMBHbIX HEMPOHHLIX CeTeil, a He >KEeCTKO
3anporpaMmMm1poBaHHbIX Mpasusl.

Mo3r — 3TO [AMHamWyecKkasi, camoHacTpamBatoLLlaacs runepcetb, rae
HenpogU3NONOTUYECKME MPOLECChl U MeHTa/lbHble COCTOSIHUA  HEMPEepPbIBHO
TPaHCANPYIOTCA Y B3aUMHO MOAN(ULMPYIOT ApYT Apyra.

B npeaenbHOM pasBuTUM MO3r MNPeAcTaeT KOrHUTOMOM — KOFHWUTUBHOWA
apXUTEKTYPOWA, Ie pa3yM NOHMMAETCA KaK IMeppKEHTHasA CUCTeMa, He CBOAMMAS
K MPOCTOW CETEBOW TOMOMOMM UM a/ITOPUTMUYECKON CXEME.

HekoTopble 3ameyaHus.

B KHUre ckasaHo, 4YTo «MO3r — 3TO (hU3nYecKas cpefa», HO, N0 MHEHUIO
aBTOPOB, 3TO OMNpeesieHne HETOYHO: MO3I HaJ0 paccMaTpMBaTh Kak MaTepuaibHYHo
cpesy, rhe [LOMUHMPYKOT OMONOrMyeckMe MnpoLecchbl, a QU3NKO-XUMUYECKME

MeXaHN3Mbl N1LLb CO34at0T UX prH,CI,aMeHT.

47



B pamkax [aHHOro wuccneaoBaHUst  MOAYEPKMBAETCA  MO3MUMA O
HearopuUTMMYECKOA CYLLIHOCTM  YeNOBEYECKOro Mo3ra: Helipocuctema He
9KBMBa/IlEeHTHA TbIOPUHIOBOW BbIYUCINTENBHOW MaluMHe. JTOT Te3UC MNPSIMO
COOTHOCMTCA C aprymeHTamu Pomkepa [leHpoy3a, YKasbiBalOWMMK  Ha
BHEa/ITOPUTMUYHOCTb KOTHUTUBHBIX NMPOLIECCOB XXMBOI0 CO3HAHWS.

CoBpeMeHHasi HeMpoHayKa BCe yalle UHTEPNPETUPYET MO3M KaK CNOXHYH
CeTeBYO CTPYKTYypy. OfHaKO Npv TakKol UHTepRpeTaLum BaXKHO TOYHO OrOBOPUTD,
Kakne 00beKTbI NMPUHMMAIOTCA 3a BEPLUUHLI, @ Kakne — 3a pébpa rpaa. Hambonee
eCTECTBEHHOE COOTBETCTBME: BepLUMHAM  COMOCTaBNSAKOTCA  GMONOrnyeckue
HEMPOHbI, a pébpaM — aKCOHbI, 0becrneyvMBaloLIMe CUHANTUYECKYHO Mepegauvy.
CTporo hopmann3oBaHHbIX MaTeMaTUYECKUX IPpatioBbIX MOAENEN, OMUCHIBAKOLLNX

TaKyto 6M0-CeTb BO BCEI MOMHOTE, MNOKa He BblpaboTaHo.

CoBpeMeHHble pe3y/ibTaTbl UCCNeaoBaHNSA Mo3ra

Ha py6exxe XX—XXI| BEKOB HeNpomcCcnea0BaHNA BbILLW B aBaHrap, MMPOBOM
Hayku [28-30]. CerogHs HeillpoHayKa TpaKTyeT MO3I KaK BbICOKOOPraHM30BaHHYO
HENMHENHO-ANHAMMNYECKYIO  CeTb, (OPMMUPYIOLLYIO MOBEAEHUE,  KOTHULMIO,
apekTbl M CYOBLEKTMBHOE  MNepeXuBaHWe  CO3HaHWA.  [popbiBHbIE
HeNpOBU3yaIN3aLMOHHbIE N MOJIEKY/IAPHO-TEHETUYECKNE TEXHONOTUW YIyonatoT
MOHVMaHNe HENPOHHbIX MEeXaHW3MOB W OTKPbLIBAKOT MNPUHLUMNNANILHO HOBblE
cTpaTervv Tepanuv HeBPOIOrMYECKNX 1 NMCUXONATONOrMYeCKX PacCTPOMCTB.

CerofjHs 0YeBMAHO, 4YTO OMOMIOrMYECKas 3HAYMMOCTb T[OJIOBHOMO MO3ra
Harns4HO OTPAXKAEeTCA ero MeTaboIMYeCKUMU pacxofamiu.

XO0TS Yy B3POC/IOro YenoBeka 3TOT opraH Becut Bcero 1,3-1,5 Kr, T0 eCTb OKOJI0
2 % wmMaccbl Tena, Ha noafepXaHue HEeMPOHHOW aKTUBHOCTM OH TpaTuT

npn6nnsmTensHo 20 % BCeil 3HeprMm opraHn3mMa B COCTOAHMM nokos [9].
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CnegyeT MOMHWTb, 4TO TOMIOBHOA MO3r MOTPeBNseT  3HauMTe/bHble
3HEPreTUYecKme Pecypebl He UCKIHUUTENIbHO B MOMEHTbLI PeLLeHUs NOrnYecKux
NNN MaTemMaTUyecKmnx 3agad.

[axe B (pase NacCUMBHOIO OT/bIXa, KOrfa 4YenoBeK, Kasanocb Obl, «HAYEro He
NeNaeT», HEMPOHHbIE LEnu MPoAo/KarT reHepupoBaTb MOTEHUMaN bl AENCTBUS,
06pabatbiBaTb CEHCOPHbIV U UHTEPOLLENTUBHLIN NOTOK, NOAAEPXKMBATL TOMEOCTa3,
KOHTPONMPOBATb  AblXaTefibHbl  LEHTP,  KapAUOperynauuio,  Metabonmsm,
MexaHW3Mbl BHVMMaHWA M KOHco/Mngaumio namatu. losTomy npu nepexofe K
Harnps»KEHHOMY KOrHUTUBHOMY TpyAy 06LMiA MeTaboIMYeCKMin pacxof Bo3pacTaeT
MUHUMa/IbHO, XOTH JIOK&/IbHast HEeMpOHHas aKTMBHOCTb OTAENbHbIX 30H Pe3Ko
MOBbILLAETCS.

Y HOBOPOXAEHHbLIX W LOLIKO/IbHUKOB YAeNbHble 3Hepro3arparbl LEeHTPa/IbHOW
HEPBHOW CUCTEMbI 3aMETHO BbILLE, YEM Y B3POC/IbIX.

B 3TOT 4yBCTBMTENbHbIA NEpuoj Mo3r CnocobeH pacxofoBaTb NPUMEPHO
MOMIOBUHY BCEro MeTabo/sMyeckoro 6ropkeTa opraHusMa W, no AaHHbIM paga
nccnefoBaHui, Npubnmxarbes K 65 %. Takas orpomHas NOTpPe6HOCTb CBsi3aHa C
OYpPHbIM HENWpOreHe3oM, WHTEHCMBHbLIM CMHAMTOrEHE30M U UCK/IHOUUTE/IbHOM
NMaCTUYHOCTHH (DOPMUPYIOLLLEIACS HEPBHOM CETN.

["e e Mo3r 6epéT KosoccasibHbIi 06bEM 3HeprumM? B oTMuMe OT MNeyeHn u
CKE/IETHbIX MbILLUL, HaKanjMBaloWMX Yrnesofbl B BUAE TNNKOreHa, U NUNUAHBIX
[ierno aAvnoLmMTOoB, MO3roBas TKaHb MPaKTUYECKN MLIeHa 3HAUMMbIX TOM/MBHBIX
pe3epBoB.

B cepoMm BewlecTBe NPUCYTCTBYET JIMWb MU3EPHbIA My T/IMKOreHa,
COCPeAOTOYEHHbIN rNaBHbIM 06pa3oM B acTpouuTax, M ero xsaTaeT BCEro Ha
CYMTaHble MUHYTbl BBTOHOMHOI paboThl.

[MoaTOMy  LeHTpa/ibHad HepBHafd CUCTeMa  KPWUTMYECKW  3aBUCUT  OT
HenpepbIBHOr0O MO3roBOr0 KPOBOTOKA, AOCTaBMAKOLIEro KWUCMOPOL W rnaBHOE
MeTab0/IMyecKoe «roproyee» — rKKO3Y; NPK 3aTSHXKHOM rofiofaHum eé 4aCTUYHO

3aMeHAKT KETOHOBbLIE TEJla.
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C 3TOi TOYKM 3pEHUA MO3r BMOJSIHE MOXHO OXapaKTepu3oBaTb Kak opraH C
BbICOKMM 3HepreTnyecknm 3anpocom [10-13]. TeM He MeHee ero 3aTpaTHOCTb
onpaBfaHa: MMEHHO HepBHas cucTemMa ob6ecneymBaeT BOCMPUATUE Cpefbl, eé
aHanM3, MOUCK NponuTaHWs, u3beraHve Yyrpo3 u noA6op ONTUMaIbHbIX
MOBeAEHUYECKNX CTPaTErnid, MOBbILLAKOLLMX BEPOSTHOCTb BbDKMBAHUS.

Kak »xe pa3obpatbcs B PYHKLUNOHMPOBAHMM 3TOIN MATKOM, NOUTU YKeneobpasHoii
cy6CcTaHUMK, HAAEXKHO YKPbITOM KOCTHON KOPOOKOIA?

Ha npoTsKeHUM 3BOMOLUMU HEMPOHHbIE CETU  YCNOXHSAINCH, MOCKObKY
KaKAOMY OpraHuaMy Tpe60Basiocb BCE onepaTMBHee M TO4YHee 06pabaTbiBaTbh
CUrHasbl, UCXOASLLME U3 MOCTOSIHHO MeHsHoLLEenca cpeapl [9.12,13].

Mo mepe TOro, Kak Tef0 POCN0 WM apXMTEKTOHWKA OpPraHoB YCNOXHSIAC,
BO3pacTasia po/sib CKOPOCTHOW Mepefayn UMMybCOB MO YA/IMHEHHBLIM aKCOHaM,
yepes CUHarChbl, K caMbIM YAa/IEHHbIM K/eTKaM.

TeM He MeHee YC/IOXKHeHMe HEPBHOM apXUTEKTYPbI OTPaXaslo He TO/bKO
YCKOPEHWe HEMPOHHOW MPOBOAMMOCTMN.

[MocTeneHHO MO3r 3BOJHOLMOHNPOBAT N3 OpraHa, pPetIeKTOPHO OTBEYatoLLero
Ha CTUMYfbl, B MHOrOC/IOMHYI  MH(OPMaLMOHHO-BbIYUCNTENBHYIO  CETb,
CMOCOOHYH0 K 00YyYeHMIO, [O0/ITOBPEMEHHON NaMsATW, MPOrHo3y NOCNeACTBUN U
BbI6OPY Hanbosee afanTMBHOM cTpaTernn. KOMnaeke aTx KOrHUTUBHbIX (YHKLMWIA
CrpaBe4/IMBO CUMTAETCH (PyHAAMEHTOM TOrO SB/IEHUS, KOTOPOE Mbl Ha3blBaeM
WHTENINEKTOM.

[ae B camblX 3/1EMEHTAPHbIX MPOSBMEHNAX MHOrMMEe BUAbl XXMBOTHbIX
JEMOHCTPUPYIOT 3a4aTku pasyma: OHWM YMEKT wu3beratb Yrpos, Ao6biBaTbh
nponuTaHue, hopMmMpoBaTh NPOCTPAHCTBEHHYHO NaMsATh, pacno3HaBaTb COPOANYEit
N TMBKO KOPPEKTMPOBaTb MOBEEHYECKME CTPaTErMn B OTBET Ha U3MEHSIHOLLMECS
yCNnoBus.

C 3BOMOLMOHHBIM YC/TOXXHEHWEM HEPBHOM CUCTEMbI BO3HMKasa CMOCOOHOCTb He
TOMIbKO pearmpoBaTb Ha CTUMY/bl «3[eCb-U-CeiiYac», HO W KOHCTPYyMpoBaTb

KOTHUTUBHbIE MOAENN OKPYXarLWEero Mmpa — XpaHUTb CBEAEHUNA O CpeEae,
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OLeHNBaATb a/lbTepHaTVBHbIE AEACTBUA 1 TPAHCPOPMMPOBATL HAKOMN/EHHBIA OMNbIT
NPV peLeHnn HETUMUYHBIX 3afau.

KntoueBo Bexoil 3BOMOUMM CTaNo (OPMUPOBAHWE HENPOHHbLIX CUCTEM,
VHTETPUPYIOLLMX  MY/IbTUCEHCOPHbIE CUTHa/bl, a TaKKe OTBevarlmx 3a
[ONTOBPEMEHHYHO NaMATb, N36MpaTe/lbHOe BHUMaHWe 1 NMOBeLEeHYECKNA KOHTPO/Ib.

Y BCeX MEeKOnUTaloWmMX BeayLlyto (PYHKUMIO BbIMOHAET Kopa 60/bLumX
nonyLwapuin, Torga kak y Homo sapiens mMakcumanibHO AndhepeHUMpoBaHbI
accouuaTvBHble 30Hbl KOPbl, MNpexae BCero npepoHTa/IbHble OTAeNbl. ITU
CTPYKTYpbl 06ecneymBaroT CNOCO6HOCTb K NMPOrHO3MPOBaHWIO, BbIGOPY PELLEHWA,
apTUKYNAUMM  peyn, CcoumaibHbIM - B3aMMOLEACTBMAM W BbICLUMM  (hopMam
abcTpakumm [28].

KOrHWTUBHbIE CNOCOBHOCTN HEMb3A CBOANUTD NINLLbL K aBCOMOTHOMY 06bEMY
r0I0BHOr0 Mo3ra.

KntoueBoe 3HayeHMe MMeKOT He Macca Ceporo BellecTBa, a 06Lyee
KONMYECTBO  HEWPOHOB,  TOMOMOMMS  MX  CUHaNTUYECKUX  COEAMHEHWIA,
apXUTEKTOHUKA HEMPOHHLIX CeTed W WX [UHaMU4Yeckas MepecTpolika nog
AEeNCTBMEM OnbITa.

JBONIOUMSA WHTENNEKTa TECHO KOPPEenMpyeT C HeMponiacTUYHOCTbO —
CMOCO6HOCTLH (hOpMMpPOBaTb HOBbLIE CKMHAMCbI, MOAYNMPOBATb CYLLECTBYHOLLME
LLenn 1 peopraHn30BbIBaTh PYHKLUMOHa/IbHbIE KOHTYPbI BO BPEMS 00y4YeHus.

Y Homo sapiens aTa KOrHUTUBHAasA CMOCOOHOCTb AOCTUI/1a UCK/TKOUNTEBHOM
BbIPaXXEHHOCTW.

dopMupoBaHNe apTUKYIMPOBAHHON peyn, pasBUTME CUMBOIMYECKOTO
MbILLIJIEHUSA, MEXAH3MOB KOOMEPaTUBHOIo 00yYeHNsA 1 LLeNIOCTHOW KybTypbl Aanio
BO3MOXHOCTb TPaHCNMPOBaTb 3HAHWA He JfIMWb MO0 JIMHUA TeHeTUYECKOW
HacNefCTBEHHOCTM, HO W MOCPEeACTBOM  KOMMYHUKauuKn, —couuanmsauun,
BOCNUTATE/NbHBIX NMPAKTUK U KONIEKTUBHON NamATH NOKOJIEHUIA.

CnepoBaTenbHO,  WMHTENNIEKT  4esioBeka  0OYCNOBMEH  He  TOMbKO

(*)VIIIOI'GHGTI/I‘-IGCKOVI BBOﬂPOLI,I/Iem HepBHOVI Cuctembl, HO W TMOCTOAHHbLIM
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B3aMMO/ENCTBMEM MO3ra C A3bIKOM, COLMa/IbHbIM OKPYXXEHMEM U KY/bTYPHbLIMM
HOpMamu.

KntoueBbIM 3BO/MOLMOHHBIM LLIAroM CTasia fnepejaya CUrHasoB NocpeLCcTBOM
MOTEHUMaN0B AeNCTBUA — KOPOTKMX, HO BbICOKOAMMUTYAHBIX 3EKTPUYECKMX
MMMYNbCOB, GEryuimx BAOMb aKCOHOB M AeHAPUTOB HelipoHoB [6,10]. Moao6HbIi
3NIEKTPOXMMMYECKMIA MPOTOKO/ BO3HMK €LLE Ha 3ape MeTa3on, COTHU MWUIIMOHOB
net  Hasag, ob6ecneymB  OpraHU3My  MIHOBEHHYHO  BHYTPUCUCTEMHYHO
KOMMYHWKaLMIO.

AKUMOHHBIA NOTeHUMan MNOAYMHAETCA MPUHLUNY «BCE-UNN-HUYEro»: Kak
TONbKO fenonspusayns MemopaHbl JOCTUraeT KPUTUYECKOro nopora, no akcoHy
pacrnpoCcTpaHAeTCs CTePeOTUMNHbIA UMMYbLC (PUKCUPOBAHHON amnauTyabl; Mpw
Cy6noporoBoM ypoBHe BO30YXXAeHWSA reHepaumns He NPOUCXOAMT.

[M03TOMY €ero COrnocCTaB/IAT C AWUCKPETHbIM LUPPOBLIM CUTHAIOM, XOTS
paboTa HEPBHOI CETK Aaneka OT MPUMUTUBHOM ABOVMYHON CXEMbI.

Heilpokog opmupyeTca He TOMbKO MOABMIEHWEM WU OTCYTCTBUEM
OAMHOYHbIX CMankoB, HO U MX YaCTOTHON MOLYNALMEN, BPEMEHHOW CTPYKTYPOMU,
CUHXPOHHOIN aKTUBHOCTLIO aHCaM6/1e HEMPOHOB U ANHAMUKON CUHANTUYECKON
MPOBOAUMOCTMU.

KntoyeBoe [OCTOMHCTBO MOTEHUMaNa [ECTBMS 3aKIH4YaeTcsd B TOM, 4YTO
3NEKTPUYECKUIA MMMNYNbC CMOCOOEH MNepemellaTbCsl BAOMb aKCOHa Ha 60/bLune
ANCTaHLMK, MPAKTUYECKN He Tepss aMnanTybl. B oTAenbHbIX HEPBHbLIX BOMIOKHAX
MPOBOAMMOCTb JOCTUraeT AEeCATKOB METPOB B CEKYH/AY, a B Hanbosiee CKOPOCTHbIX
MUENIMHU3NPOBAHHbIX aKCOHaX MpPU  CKa4yKoobpasHOM, WM  Ca/bTaTOPHOM,
nposeaeHnn — nopsagka 100 m/c v BbiLwe.

Takas BbICOKasi CKOPOCTb 06GecrneynBaeT OrnepaTvBHYHO KOMMYHUKaLWMIO
MeX/y oTAenamu opraHn3ma U TOYHYH KOOPAMHALMIO ero peakuuii.

BO3HMKHOBEHME aKCOHa/IbHbIX MOTEHUMAN0B U APYrUX OUO3NEKTPUYECKUX
MMMYNbCOB CTA/I0 K/HOYEBOM BEXOM 3BOJTHOLMM MHOTOK/IETOUHbIX OPraHU3MOB. ITH

CUrHanbl MO3BOMUAM (QOPMUPYIOLLIECS HEPBHO CcUCTeMEe 3a [0NM CeKyHAbl
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NHTErpupoBaTb pPaboTy CEHCOPHbIX PELEnTOPOB, LEHTPaSbHbIX HEMPOHHbIX
LIEHTPOB, MbILLEYHBIX BOSIOKOH U BUCLLEPa/IbHbIX 3((heKTOPOB, 3a/10XKMNB (yHAAMEHT
ANA MHOroo6pasHOro MnoBeAeHWs W AMHAMWYHOrO O6MeHa WHQopmauuen c
BHELLUHe cpeaomn.

TO, YTO rO/IOBHON MO3F UrpaeT K/KYEBYH PO/b B afanTMBHbLIX OTBETaX
YenoBeKa Ha KonebaHWs BHELUHEW cpefbl, MO3BONSET MPEAnoNioXKNUTb €ero
(hyHAAMEHTa/IbHY0 (PYHKUMIO B (HOPMUPOBAHMMN BHYTPEHHEN MOJENN peasibHOCTH,
C/y>Kallei 0CHOBaHMEM AN BbI6Opa NIMHUIA NOBeAEHNS. dTa KOHLENLUMS BOCXOANT
K [PeBHUM (QUIOCOPCKMUM TpaguumMsM W  MHOTOKpaTHO MOATBEPXKAanach
MCTOPUYECKMUM OIMbITOM, Beflb OPraHM3My >XM3HEHHO HeobxoaMma onepaTMBHOCTb
pearmpoBaHums.

O[flHaKo MO3r, NnonaratoLMncsa NnLb Ha 3K30reHHbIe CTUMY/bI, eflBa NI CMOr
Obl af1eKBaTHO CUHXPOHMN3MPOBATL Hallle NoBeAeHNe C ANHAMUKON COObITUIA.

YT06bl NONHOLEHHO B3aVMOMENCTBOBaTb C BHELUHWM MUPOM, YeNIOBEKY
Heo6X0AMMO MPOrHO31POBaTb MOCNEACTBUSA COOCTBEHHbLIX MOTOPHbIX AEACTBUIA U
ABVKEHWNIA OKPYIKAIOLLINX.

AIMEHHO HEeob6XOAMMOCTbL Takoro nNpPeAnKTUBHOIO MOAENMPOBaHWUA CTana
K/t04eBbIM (JaKTOPOM 3BOJIHOLMOHHOIO BO3HUKHOBEHMSI Ye10BeYeCKoro Mosra [9,
13].

HbliHe runoTesa O TOM, 4TO 6a3oBas (YHKUMS MO3ra MO3BOHOYHbIX
3aK/HYaeTCs B HEMNPEPLIBHOM MpeackasaTe/lbHOM MOAENMPOBAHUN  TPALYLLMX
COObITWIA, NOMyYMNa BCECTOPOHHEE TEOPETUYECKOE NoATBePXAeHMe [9].

CneposatefibHO, MepLEenTUBHAas CUCTEMA He OrpaHNYMBAETCA MACCUMBHbLIM
CO3[jaHMeM pernpeseHTaUMii; OHa HEMnpepbIBHO COOTHOCUT CHOPMUPOBAHHLIE
BHYTPEHHME MO/IENN C aKTYya/lbHbIMU CEHCOPHbLIMU IaHHBLIMU OKPY>XXatoLLIEro MUpa.

ATa npoueaypa peannsyeTcs yepe3 PeKypCcBHOE BOCMPUATME U aKTUBHOE
CEHCOMOTOPHOe MpPO600T60PHOE MOBEAEHWe, HanpaB/ieHHOe Ha MOCTOSHHOE

YTOUYHEHVE Mojieneld 1 (hOPMUPOBaHME YCTOMUMBBLIX MPOrHOCTUYECKUX CLIEHAPUEB.
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B wutore Mbl onupaemcs Ha CKOPPeKTUPOBaHHble KOTHUTUBHbLIE CXEMb,
[e/CTBYEM B (hM3MYECKON cpefe W MnapalfieflbHO HakarnjvMBaem 3MMMpUYecKuin
OnbIT.

CerofHa HaLle NoHMMaHne HeMPOHOB CTa/10 3HAYMTENBbHO TyOXe 1 TOYHee.
OfHUM ©3 BAXHENLWMX WX CBOMCTB OCTAETCA CMOCOBHOCTL (hOPMUPOBATb
MHOTFQYMC/IEHHbIE ~ KOHTaKTbl  C  APYTUMW  K/ETKaMXU  MOCPeLCTBOM
CMeLnan3npoBaHHbIX OTPOCTKOB —  [EHAPWUTOB W aKCOHOB. [eHApwTl,
HanoMUHaroLLe BETBU [1epeBa, OKPYXXatoT NepukapuoH (KIeTOYHOE Teso) 1 cryxat
NepBUYHBLIMU NPUEMHNKaMW alptDePEHTHLIX CUTHA/IOB OT COCeAHUX HeNpoHOB. Kak
NpaBuNO, €eAMHCTBEHHbIA [/IMHHBLIA OTPOCTOK — aKCOH —  BbIMOJIHAET
aepeHTHYIO (DYHKLMIO, MOcblnas 06paboTaHHYH WHQOPMaLMIO M0 HEepPBHOM
ceTn.

ATa cTporasd OAHOHanpPaB/NeHHOCTb OTPaXKeHa B 3aKOHe [AUHaMUYeCKOoin
nonspu3auun: UMMy nbC nepefaéTcs OT BXOLHOIO MoJikoca HelipoHa (LeHAPUTbLI UK
comatmyeckas MembpaHa) K BbIXOLAHOMY MOMOCY (TEPMUHAIM aKCOHA), OTKyAa
pacrnpocTpaHseTcs fanblue. YuacTok TECHOro (hYHKLMOHA/IbHOI 0
COMNPVKOCHOBEHNA MembpaH [BYX HEWPOHOB, TAe OCYLLECTB/ISETCA XMMMUYecKas
NNBO0 3NeKTpuYeckas nepegaya CUrHaia, HasblBaeTca CUHarCcomM.

[MPOTHKEHHOCTL  OTAE/IbHbIX aKCOHOB HEPeLKO AOCTUraeT HeCKOIbKUX
CaHTUMETPOB, YTO A1 BHYTPUK/IETOUHbIX CTPYKTYP ABASETCA KOMOCCA/IbHBIM
MacLuTabom.

Y TWUraHTCKMX MOTOHEMPOHOB, KOHTPOMMPYIOWMUX pPaboTy CKeneTHOW
MYCKY/aTypbl, A/IMHA BOJIOKHA YBE/IMYMBAETCA MPUMEPHO A0 OAHOro MeTpa: akCoH
TAHETCA OT KOPbl FO/IOBHOIO MO3ra, MPOXOAUT Yepe3 CTBOM U JOCTUraeT CNIMHHOIO
mo3ra.

UTobbl YCKOpUTL Mepefavy NOTEHLMANOB [LeNCTBMS, MHOXECTBO aKCOHOB
06beAUHAIOTCA B MacCUBHbIE NMYYKN — CBOe0OPa3Hble HEMPOHHbIE «MarnucTpam,
Mo KOTOPbIM UMMY/IbCbl MTHOBEHHO MPEO0L0/IEBAOT 3HAUMTESIbHbIE PACCTOAHMA U

CBA3bIBAOT YAanéHHble ob6nactn LIHC.
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MogobHas «KabenbHas YKnagaka», YCWNEHHas MWENNHU3aUMER, SBNSETCS
YHUKaNbHOM OCOOGEHHOCTbID HEPBHOW TKaHW M obecrneynBaeT (PEHOMEHa/IbHYH
ObICTPOTY UH(OPMALMOHHON 06PabOTKM.

TunnyHbIA 06/IMK YeNOBEYECKOrOo MO3ra TakOB: CBEpPXY pacrosiaraeTcs
cepoBartas, rycto uspesaHHast 60po3gaMu Kopa, NpukpbisatoLlas 6osnee rnybokue
OTAeNbl, B TOM 4MCNe CBET/bIA CNOW, Ha3blBaemblii GenbiM BeLlecTBOM. benoe
BELLEeCTBO COPMMPOBAHO I/1aBHbIM 006Pa30M AJ/IMHHLIMU MyYKaMy aKCOHasIbHbIX
BOJIOKOH, TOrfa Kak KOPTUKaSIbHbIA C/IOM COCTOMT MPEUMYLLECTBEHHO W3 TeJl
HEMPOHOB M NX AeHAPUTHbLIX Pa3BETB/IEHWIA.

B Kope HacumTbIBaeTCA 0K0/10 90 MNpAa HEMPOHOB. KaxabIi U3 HUX 06pa3yeT
He MeHee TbICAYM CUHAMTUYECKUX CBA3el C cocesiMM, NO3ITOMY COBOKYMHOE YNCO0
CUHArCcoB 3Ha4MTeNlbHO MNPEBOCXOAMT KOJIMYECTBO 3BE3[, B HaLUel rasakTUKe
MneyHbIin MyTb.

Kakum cnocobom cuHancbl  OCYLUEeCTBAAKOT  nepefavyy  CUrHasioB?
PaccMoTpuM npoueccbl KOMMYHUKaUMM MeXay akCOHOM MCXOAHOro HerpoHa u
AEHAPUTOM CNeaytoLero.

Y HelpOHa OKOH4YaHWe akCcOHa WM [eHAPWUT pasfeneHbl 3a30p0M LUMPUHOM
nopsiaka HecKONbKMX [eCATKOB HaHOMETPOB, KOTOPbIA UMEHYHOT CUHaNTUYECKOWA
LLienblo, 06ecneynBaroLLE nepedady HepPBHOIO MMy bCa.

B TepMmnHann akcoHa pacnonararoTcsa CUHaNTUYECKME BE3WKY/Ibl, KaXKaas n3
KOTOpPbIX COAePXMT 0Koo 4 000 Monekyn HelipomeamaTopa.

Korga noteHuman AencTBUA PacnpoCTpaHsSeTCs Mo akCoHy W LOXOAWUT [0
MPeCHaNTUYECKOr0 OKOHYaHWSA, HaYMHAEeTCA 9K30UMTO3. MeMOpaHbl BE3VIKY/
CNMBAKOTCS C MPECUHANTUYECKOW MeMbpaHoW, W MeanaTtop MrHOBEHHO
BbICBOOOXXAaeTCA B CUHANTUYECKYHO LWefb. Becb LK 3aHMMaeT nprmepHo 0,6 Mc.

BbicBOOGOAMBLUMECA U3 NPECUHANTUYECKNX BE3UKY/T MOMEKY/ bl MeANaTopoB
ANPOYHANPYIOT Yepe3 Y3K0e MEXKIETOUYHOe MPOCTPaHCTBO — CUMHAMNTUYECKYHO
LLeSlb — W CBA3bIBAKOTCA C OKOHYaHWEM BOCMPUHMMALKOLLEr0, NOCTCUHANTUYECKOTO

HelpoHa.
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Ualle BCero 3Tto MMWHMATIOPHble MeMOpaHHble BbICTYMbI, AEHAPUTHbIE
LUMMKKKA, TYCTO YCesHHble 6enKaMu-peLenTopamn, KOHQUrypauus KoTopbIX
KOMIN/IEMEHTapHa JaHHOMY MeAnaTopy, CIOBHO K04 3aMKY.

ATOHUCTbI MIHOBEHHO aKTUBMPYIOT NUraHA-3aBUCUMbIE WMOHHbIE KaHasbl,
pacKpbiBasi MoOpbl B UMMAHOM 6apbepe M MO3BOMAA KaTUOHaM, rM1aBHbIM 06pa3om
Na nK , npoxoautb BHYTPb UAN Hapy>Xy. VIOHHBI TOK MeHSET TpaHCMeMOpPaHHbIN
noTeHuman, OpMUPYAa NOKaSIbHBLIN NMOCTCMHANTUYECKWA OTBET. ocne nepegaym
CUrHana HenpomeamaTopbl 3axBaTblBAOTCA aAKCOHOM AN PeumKMHIra meo
NHaKTUBMPYHOTCS B LN (hepMeHTATMBHBIM pacLLenieHeM.

KntoueBbIM MPOPLIBOM COBPEMEHHOW HEMpPOHAYKW CTaso OCO3HaHWe, YTO
KOFHUTMBHbIE BbIYMC/IEHUSI MO3ra HE UCYEPbIBatOTCA aKTUBHOCTLHO OAHWUX NNLLb
HelipoHoB [28-30].

XOTS HEeMpOoHbl OTBEYalT 3a reHepupoBaHWe W nepegadvy MOTEHUMaN0B
[EACTBUSA, PALOM (PYHKLUMOHMPYHOT pasHoo6pasHble [MabHble KNEeTKA —
acTpounTbl,  ONUIOAEHAPOUMTLI, MWUKPOrAMA —  TOHKO  perynnpytoLume
CUHaNTUYeCKYH NIaCTUYHOCTb, MeTabonM3m WM HelpoBOCMaseHne, TeM CaMbIM
pacLumpsas Halle npeacTaBieHre 0 NPUHUMNAX HepPoHasIbHOW Koorepawmn.

ACTPOLUTbI — OAMH U3 K/KOUEBBIX TUMOB MMNaNbHbIX KNeTOK. CBOE UMS 3TU
3N1IEMEHTbI HEMpornMmM nonyunnu 6Gnarogaps nyyeobpasHbIM OTPOCTKaM, W3-3a
KOTOpPbIX K/IeTKa HarnoOMUHaET acTep.

[AnuTenbHoe BpPeMsi WX paccMaTpuvBa/iM NMLWb KaK BCMOMOraTe/bHbIl
cybCcTpaT: OMOpHbIE CTPYKTYPbl AN HEMPOHOB, YYaCTHUKMA TPOMMKMA HEPBHOM
TKaHW, Perynatopbl MOHHOTO M MeTabo/IMYeCKOro romeocrasa MeXK/IETOYHOIo
MpPOCTpaHCTBa.

O[lHaKO COBPEMEHHbIe HeMpPOoOMOoNornyeckme faHHble AeMOHCTPUPYIOT, YTO
(hYHKUMOHa/IbHbIA CMNEKTP acTPOLMTOB HaMHOMO LUMPe OXXWAAeMOro, BK/OYas
y4yacTve B MOAYNAUMM CUHANTUYECKOW nepesaym v NacTUHHOCTHK,

ACTpPOLMTBI UrPalOT  K/OYEBYKD PO/b B MOAYNAUMN  MEXHENPOHHOM

CUTHaNM3aUnKN. 3TN TNa/IbHbIE KNETKN YNaBInUBaOT N3MEHEeHUs CUHaNTUYECKOWA
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aKTVBHOCTW,  PErynMpytoT  BHEK/METOYHble  KOHLUEHTpauuM  WOHOB W
HenpomMeamnaTopoB, TEM CaMbIM KOPPEKTUPYS CUY U NIACTUYHOCTb CUHANTUYECKON
nepegaun.

Kpome Toro, oHu1 hopMmUpYHOT «TPEXKOMMOHEHTHbIE CUHAMNCHI», B KOTOPbIX
MPecMHaNTUYECKNIA TePMUHa, NOCTCUHANTMYECKast MeMbpaHa M acTpoLUTapHbIN
npouecc [AeiCTBYIOT KakK eAuHas (hyHKUMOHanbHas efguHuua. CnegoBaTenbHO,
acTpoUMTbl aKTMBHO Y4acTBYIOT B ANMHAMUYECKON HACTPOMKE HEMPOHHbIX CETEN, a
He OrpaHNYMBaOTCS CEPBUCHBIMU DYHKLMAMMU.

B paHHOM napagurme nog wHdopmauumeid  crefyet MNOHUMATb  He
mMaTepuanbHbI  CybCTpaT, a CMbIC/IOBOE HAamMO/IHEHWE CUTHaMoB, KOTOpble
reHepupyroTCs, NepeaaroTcs U TPaHCHOPMUPYHOTCA BHYTPU HEPBHOMN TKaHMW.

Tak, KonebaHusi  MemMbpaHHOro  MOTeHUMana  HeilpoHa,  BbIGPOC
HelpomeamaTopa B CUHAMNTMYECKYIO LWefb NM60 CABUI WOHHOIO rpajueHTa
CMOCOGHbI KOANPOBATL CBELEHNSA O BHELLHEM CTUMY/e, TOMEOCTaTUYeCKOM CTaTyce
opraHusmMa wam cnefax rnpoLuioro onbiTa.

HelipoHHas WMHQopmauma o6Hapy>XXMBaeTCsa B PErynsapHOCTAX KIETOYHOW
aKTVBHOCTW: YaCTOTHOM M (ha30BOM KOAMPOBaHWM CNaliKoB, CK/e U NIaCTUYHOCTU
CUHaNTUYECKMX CBS3ei, NPOCTPaHCTBEHHO-BPEMEHHbIX aHCaMb6/19X PaboTbl CeTel 1
COMPOBOXKAAKOLLMNX UX XUMUYECKUX MOANDMKALUAX.

TakmM 06pa3oM, CNOCOOHOCTb aCTPOLMTOB K MEXK/IETOYHON KOMMYHUKaLUW
MOAYEPKMBAET UX K/HOYEBYHO PO/b B BbICLUMX KOFHUTUMBHBLIX MpoLeccax Mo3ra:
(hopMUpOBaHMM NaMATK, 0OYUEHUWN, Perynaumm BHUMaHUA U TOHKOW 06paboTke
CEHCOPHOW MH(opmaL MK,

HoBelime nccnefoBaHMs NOKasbiBatoT, YTO MO3r CleayeT OMWCbIBaTb He
MPOCTO KaK HEMPOHHYH CeTb, a KakK [AMHAMWYHYKO CUCTEMY B3aMMOAENCTBUA
HENPOHOB, aCTPOLMTOB M APYTUX FMNa/bHbIX 3/1EMEHTOB.

BaXHO NOAYepKHYTb, UYTO HeMpoHayka MokKa He pacnonaraeT eauHbIM
KaHOHMYECKMM OnpefenieHNeM MOHATMS «UHopMaumsi». B 3aBucMMOCTM OT

I/ICCJ'Ie,CI,OBaTefIbCKOﬁ napagurMbl €€ TPaKTYKT KaK CHMXEHME 3IHTPONUK, Kak
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CeMaHTUYeCKOe Hamno/IHeHVe HEeMPOHHOr0 CUrHasma, Kak TOrMoJSIorMK naTtTepHOB
aKTUBHOCTW HelipoceTelt MO0 Kak NnacTuyecKne N3MeHeHUs, AeTepPMUHUPYOLLMe
MoBeAeHYECKNIA OTK/IMK OpraHn3ma.

WccnepoBatenu TpakTYOT WHDOPMaUMIO KaK COAepXKaHWe HeMpOHHbIX
MMMY/bCOB, KOTOPbIE HEPBHAA CUCTEMA NepPeaaéT 1 NpeobpasyeT; 3TO CoAep)KaHue
MPOSIBNISIETCA Yepe3 CUMHAMNTUYeCKue, 3MeKTPUYECKMe U XMMUYECKWUe CLABUTU B
HelMpoHax Mo3ra, 00ycnoBnvMBas (U3MONOrNMYECKME COCTOSHUS OpraHu3ma W
MOANMLMPYS ero noBefeHYecKmne peakumnu,

[MOBEPXHOCTb YesIoBeYECKOro MO3ra OKyTaHa MJIOTHbIM C/I0EM HEpPBHOW
TKaHW — KopoW. [lof KopoW pacnonaraeTca 6onee cBeTnas Cy6CcTaHLMS,
MMeHyeMast 6efibiM BeLLeCTBOM. 34eCb MOYTM HET COM HelpPOHOB, MOCKO/IbKY Tena
HEPBHbIX KNEeTOK COCPefOTOYeHb! rNiaBHbIM 006pa3oM B Kope; B Ge/ioM BeLlecTse
MPOXOAAT B OCHOBHOM WX aKCOHbl M AeHApuTbl. COBOKYMHOCTb 3TUX BOJIOKOH
o6pasyet cebiwe 100 000 KM nepenneTéHHbIX HEePBHbLIX MyTER, MO KOTOPbIM
HenpepbIBHO LMPKYNNPYIOT UMMNY/bCbl, 06ecneynBas Hally CrnocO6HOCTb MbIC/IATD.

CerofiH HeipobMONOrN aKTUBHO 3a[eNCTBYHOT KOHLENUMIO «CETU TECHOrO
MUpa», 4ToObl TNybXe wuccnefoBatb KOHHEKTOM 4e/loBeKa W MPOSICHUTb
apXUTEKTYPY €ro HEMPOHHbIX Y CUHANTUYECKMX CBSI3EN.

[MpoBeéHHbIN 0630p HOBEMLINX AOCTUXKEHWUIA HEMPOHAYKN Ha CEeroAHALLHWIA
[eHb He [AaéT OCHOBaHWA yTBepXAaTb, UTO B KMBOM Ye/IOBEHECKOM MO3re
Pean3ytoTCa M UCMOMHAKTCA alfOPUTMbl B ThFOPUHIOBCKOM CMbIC/e. YUYéHble He
06HapY>XMNM NPU3HaAKOB MCNONb30BaHWA YNCeN MO0 (HOpMasibHbIX BbIMUCIEHWIA B
HEMPOHHBbIX CETSAX. Tem camblM, MO MHEHMIO aBTOPOB, KOCBEHHO MOATBEPXKAAOTCS
BbIBOAbl P. NeHpoysa [25,28] 0 HeanropyTMUUYHOCTU KOFHUTMBHBIX MPOLECCOB
4yesioBEKa M MO3r C/ieAyeT OMuCbiBaTb He MPOCTO KaK HEMPOHHYH CeTb, a Kak
ANHAMUYHYKO CUCTEMY B3aMMOfENCTBUA HENWPOHOB, acTpOUUTOB W [pYyrux
rNaNbHbIX 3/IEMEHTOB.

Mosr BMOAHe MOXHO OXapakTepu3oBaTb KakK OpraH C  BbICOKUM

IHEPIreTNYECKNM 3anpocom MHOFOCﬂOMHyPO l/IH(*)OpMaLI,I/IOHHO-BbI‘-IVIC!'IVITefIbHyI-O
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CeTb, CNOCOOHYI0 K 06y4YeHMIO, J0TOBPEMEHHOW NaMATH, MPOrHO3Y NOCNeACTBUIA
1 BbIGOPY Hanbosee afanTUBHON CTpaTernn. XpaHnUTb CBEAEHNS O cpefie, OLleHMBaTb
aflbTepHaTUBHbIE [AEACTBMS W TPaHCHOPMUPOBATb HAKOM/EHHbIA OMbIT MNpK
PELEHNN HETUMWUYHbIX 3aday. AO0NrOBPEMEHHYH) MNaMsATb, U30MpaTesibHoe
BHMMaHMe W MOBEAEHYECKUIA KOHTPONb  apTUKYMPOBAHHOW peyn, pasBUTUE
CUMBOJINYECKOTO  MbILU/IEHUS,,  MEXaHM3MOB  KOOMepaTUBHOIO  0OYy4eHus
apTUKY/IMPOBaHHON peyun, pasBuUTUE CHMMBOJIMYECKOrO MbILL/IEHMS,, MEXaHU3MOB

KoonepaTtnBHOro 06yqu|/|ﬂ KOTHUTUBHbIE BbIYNCIIEHUA.

Nyywinin Henpoxmnpypr Mumpa, npodeccop KoHosasioB A.H. 0 mo3re

AnekcaHpp Hunkonaesuny KoHoBasos, AkafemMuK PAH,
npoceccop POCCUIACKOr0  HauUMOHabHOTO  UCCNef0BaTENbCKOrO  MeaMLUMHCKOro
yHuBepcuTeTa umeHn H. W. Muporosa, Mepoir Tpyga Poccuiickort Pefepatimm
(Meganb Nel)

BaXKHbIM B MOHMMaHKEe MO3ra XXMBOI0 Ye/10BEKa ABNAETCA MHEHME N3BECTHbIX
CMeLNanncToB W, Npexae BCEro, MHeHWe KPYMHEeMwero BCEMUPHO M3BECTHOMO
Hepoxupypra akagemmka AnekcaHapa Hukonaesnya KoHosanosa [31,32].

3onotyto megans Mepoin Tpyaa Poccun nog Nel nonyyumn uMeHHo AnekcaHap
Hunkonaesny.

Ha cueTy KoHoBasioBa 60/1ee 18 TbicAY onepawuuii Ha Mo3re, CaMbIX C/TOXHbIX,
B TOM YMC/e U TaKMX, KOTOPble paHbLLe HUKTO U HUTAE He MPOBOAWNSI.

Naypeat npemun Hepoxupypruyeckoro O6ulectea Yontepa 9. OaHau
(NpW3HaH Ny4YLwM HEMPOXMPYProm B MUpe).

Ha Bonpoc xypHannctku CseTnaHbl bensieBor «CyLecTBYeT NI Kakas-To
TaliHa Ye/I0BEYECKOro MO3ra, KoTopasi 40 CMX Nop CTaBUT Bac B TynuK, 1 B KOTOPOIA
O4YeHb X0Tenoch O6bl pa3obpaTbCa?» AnekcaHap Hukonaesny oTBETUS:

«[la, ecTb 0gHa (hyHAamMeHTa/IbHas 3arafka, Kotopas He JaeT MHe NoKos. Mbl
MOXEM [JOCKOHa/IbHO M3Y4MTb MO3F - BCE 3TU MUNNaPAbl HEPOHOB U TPUJINOHBI

CBsi3el Mexay HUMU. Mbl NOHUMaeM OMOXUMMYECKMe npouecchbl, 3NEKTPUYHECKYHO
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aKTUBHOCTb, PaboTy OTAeNbHbIX Y4YacTKOB. Bce 310 MaTepuanibHO, WU3MEpPUMO,
06bACHMMO. HO KaK M3 3TOil MaTepuasibHOM OCHOBbI POXAAeTCA CO3HaHMe? Kak
COBOKYMHOCTb 3/IEKTPOXUMUYECKNX WUMMY/IbCOB MPeBpaLlaeTcs B MOe «s», B
CMOCOBGHOCTb  BOCMPUHWMATL  MUP,  MbICAUTL, YyBCTBOBaTb? [louemy 4
BOoCnpuHMMato Mup? INodemy a BUXY Bac? Nouemy g ¢ Bamu pasrosapusaro? I'ae
MPOUCXOAUT 3TOT Marnyeckunin nepexo 0T MaTepuasibHOro K HeMaTepuasbHOMY, K
TOMY, YTO Mbl Ha3blBaeM CO3HaHWEM, AYLLIOW, BHYTPEHHUM MUPOM? Mbl MOXEM
onucatb BCe MeXaHu3Mbl, BCe Henpom3nonornyeckme npoweccol. Ho cama cyTb
3TOro nepexofa oCcTaeTcs BeMyaiLLein TanHom.» [31].

AnekcaHap HukonaeBny fan BXXHYH OLEHKY NOHMMaHUA MO3ra Ye/ioBeKa B
HacTosiLee BpeMsi (aBTOPbl MPUAEPXKMBAKOTCA 3TOW OLEHKW): «MHorve nogu
AYMatoT, YTO, €C/IM YeNOBEK OrepupyeT MO3r, TO OH BCE MPO HEro 3HaeT, a A
y6eXéH, YTO A 3HA0 0YeHb Masi0. A NMOYTU HUYEro He 3Hat0 O TOM, KakK paboTaeT
BOT 3Ta (haHTaCTUyecKas MallinHa. H yMato, YTO HeT fIIofel, KOTopble pa3obpannch
B 3TOM, U HUKOra He pa3bepyTca» [32].

Mo3r »K1MBOro YesioBeka B onpegeneHme KoHosanosa A.H. 3T0: CNOCOBHOCTb
BOCNPVHUMATb MUP, MbIC/IUTb, YyYBCTBOBATb, BUAETb, Pa3rosapusaTh, POPMMPOBATH

N3 MaTepnasibHOro He MaTepnasibHOE — CO3HaHMeE, aylla, BHyTpeHHl/IVI Mup.

[MpouncxoxxaeHne TepMnHa «<MHTEJITIEKT» U ero 3BOJIIOLNSA KakK
K/1t04EeBOW beHKLI,I/II/I yesioBeyeCkoro mo3ra

TepMVH «MHTENNIEKT» BOCXOAUT K TATUHCKOMY CyLLecTBUTENbHOMY intellectus,
O3HauYaloLLEMy «MOHUMaHUE», «pPasyMeHUe», «MNO3HaHWE», «yM», W K [narony
intellegere / intelligere — «nocTUraTb», «pasnnMuaTb», «OCMbIC/ATL». B Kopnyc
€BPOMenCcKoin rnocoum N HayKM OH BOLLIEN Yepe3 aHTUYHbIX U CPefHEBEKOBbIX
MbIC/IUTENIEn, @ B PYCCKOM YMOTPeb/eHnn 3aKpenuicsd MNpeumyLLeCTBEHHO W3
3anafHoeBPOMNENCKNX A3bIKOB 3MNOXM HOBOro BPeMeHW U COBPEMEHHON Hay4HO-

(hMNOCOqCKON NEKCUKMN.
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NatuHckuii TepmnH intellectus BocxoauT K rnarony intellegere, nepegatoLiemy
CMbIC/T «MOCTUIaTb», «OCMbIC/ISTb», «aHA/IM3UPOBaTb». DTOT rN1aro/, Kak npasuso,
TONKYIOT KaK coyeTaHue:
inter — «Mexay», «cpean»;
legere — z0ls. ¢hsBdtcOls1e, corBdteOls1e d cydisois+e.

NcxogHas, rny6uHHas hopma NeKceMbl B A3bIKOBOM CO3HAHWUM TPaKTYeTCs Kak
«0TOUpaTh», «AN(HepeHUNPOBaTb, «YN0BNATbL CEMaHTUYECKMIA CUTHaM»; OTCHOAA
pacKpbIBaeTCs nocnefytoLLee 3HaveHe — CrnocobHOCTb Ypa3ymeBaTb, OCMbICNIATD,
MbIC/Tb.

HecmoTps Ha TO, 4TO naTMHCKWUIA TepMuH intellectus npuo6pén ocobyto
3HAQYMMOCTb B PUMCKOM W CpeLHEeBEKOBOM (MI0ocCoun, ero KOoHUenTyasbHoe
COAepXKaHne BOCXOAUT K rpedeckomy voic (HYC) — «ym», «pasyM», UHTESNEKT»,
LLeHTPa/IbHOMY MOHSATUIO aHTUYHOMO FTHOCEO/I0rMYECKOro AMCKypca.

Y TnatoHa n ApPUCTOTENA TEPMUH HYC 00603HaYan BbICLUYH) KOTHUTMBHYHO
CMOCOOHOCTb,  OPMEHTUMPOBAHHYKD HE Ha  YyBCTBEHHO-AaHHOE, HO Ha
HeMaTepuanbHble CYLHOCTW, uieasbHble (DOPMbl U MEPBOMNPUHLUMBI ObITUA. B
NAaTMHCKUX BePCUAX rpeyeckoe Nous 06bIYHO NepeBoanIn Kak intellectus, mens nam
ratio.

B anoxy CpegHeBekoBbs  NoHsTME  intellectus  npeBpatunock B
(yHAAMEHTaNbHY0  KaTeropmito  CXONMacTUYecKor unocoum 1 Teonoruum,
o603Hayasd y Aywm Croco6HOCTb K YMO3PUTE/IbHOMY MOCTUXKEHUIO WCTUH,
MPOTVMBOMNOCTAB/IEHHYIO ratio, onMparoLLeMyCs Ha YyBCTBEHHbIN OMbIT.

B cxonacTtuke, Hanpumep, pasimyaim KaTeropumn:

intellectus possibilis — tBlsj&ydoz+¢y2, S0 Jjhy &j tswodzjddkr 2
dzls jzez JSls;

intellectus agens — HjWis jiz2 &% 72, ttejsBteOLEzE P (2 0CIsdod 2 t0LEds.

ratio — tcOyds&0t- &s-HdhSztshdodts j d3* M dz jddj teOnhzHEO.

Intellectus — dizszdlsdodts], d&jtshte jHhise jads zdhise jhdsj ishisd>jed.
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ATO NOHATWE UrPaio LEHTPaIbHY0 ponb B Tpyaax Pombl AKBUHCKOIO U
AnbbepTa Benmkoro, paBHO Kak B apabo-1aTUHCKON apuCTOTeNIEBCKON Tpaguumm.

B dwumnocodun HoBOro BpeMeHM TepMUH «UHTENIEKT» TECHO COMVMKEH C
KaTeropusamuy pasyma, pacCyfika, MbILLIEHNA 1 CMOCOBHOCTM K NO3HaHUI0. OHaKo
pasHble MbICMTENN BKIaAbIBaSIM B HETO HEPaBHOE COLepXKaHue:

PaLMoHannCTbl yBA3bIBA/IM pPasyM C ACHOCTbIO M YETKOCTbHO aHa/IMTUYECKOro
MbILLIIEHNS.

Y 3MMUPUKOB — C Lie/IbHOM 06paboTKO OMbITa;

Y KaHTa nepBoCTeneHHbIM fenaeTca pasrpaHuyeHne YyBCTBEHHOCTU, paccyiKa u
YMCTOro pasyma.

B TeueHne XIX-XX CTONMeTUA TEPMWUH CTAHOBUTCA BCE MOMynspHee B
MCKUX0N0rnu, negarorvke, 6UONOrMA 1 COLMONOrMK, a BNOCNEACTBUN MPOHUKAET B
KNOEPHETUKY U UH(POPMATUKY.

B pyccKylo NEeKCUKY TepMUH «UHTE/NEKT» MPULIEN KakK KHWXHOE, Hay4yHo-
(hmnocohcKoe 3aMMCTBOBaHME M3 3arMafgHOEBPONENCKON TpaauL MK, nNpexae BCero
uepe3 paHuy3ckuii intellect n Hemeukuin Intellekt, 06a BoCX0AsAT K NaTUHCKOMY
intellectus, 0603HayYaBLLEMY CMTOCOBHOCTbL pasyMa K MOHUMaHWIO.

B pyccKOM A13blke TEPMUH YTBEPAWICA CO CNeLYHOWUMM 3HAYEHNUAMMU:

— ym;
pasym;

MbIC/IUTENbHAsA CNMOCOBHOCTb;

CNOCOOHOCTbL K MO3HaHWIO;

COBOKYMHOCTb 6a30BbIX KOrHUTUBHBLIX BO3MOXXHOCTE MHAMBUAA.
CerofiHs B pyCCKOM $13blKE TEPMUH «UHTENNEKT» NPUMEHSETCA He TOMbKO K

NHAVBUAYAIbHOMY pa3yMy 4efioBeKa, HO U K >KMBOTHbIM, COOOLLeCTBaMm,

HEMPOHHbLIM CETAM: Pa3NYaloT MUCKYCCTBEHHbIA, SMOLMOHA/bHbIN, COLMabHBIN,

KONNEKTUBHBIMN, paCﬂpe,ﬂ,eﬂéHHbIVI NHTENNEKT.
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Kak TEPMUH KUHTEJITEKT» TPAKTYETCA B SHLUUK/TIOMNEANAX, C/TIOBaPHbIX

1 CnpaBOYHbIX n3gaHnax?

MpoaHanM3nMpyem TPaKTOBKY WHTENNEKTa B POCCUIACKMX 3HLMKIONeAUsX,

C/I0BapsX M HEKOTOPbIX 3apyOeXKHbIX n3gaHusx (taén. 1).

Ta6n|/|L|,a 1. TonkoBaHMA WHTeNNeKTa B OTEYECTBEHHbIX SHUKMKoneanax,

NeKCuKorpamuyecknx n3gaHusx u page 3apyoexHbix nybnmkaumi

MNepeceyeHus
Ne NcTouHUK KntoueBble
o OnpegeneHne NHTeNNeKTa K/H0YEBbIX
nn cBefeHUN NPU3HaKu
NpU3HaKoB
1 |Bceobbemntowias VIHTeNNeKT TPaKTyeTCA Kak -CMOCOBHOCTH K
pocCuincKas NHTErpanbHas CrnocobHOCTb, MO3HaHWIO;
SHLMKIOoMNeAmns BK/THOYAIOLLLAA NIOrMYecKoe -MblILLIEHNE U
MbILLIEHME, paLOHa/IbHOE MOHVMaHWe;
no3HaHwue, ah(heKTUBHOE -peLueHmne npobnem; |1,3,8
peLueHne Npobnem 1 rmokyto -06YYeHve; 1,8,13
agantaynio K HOBbIM YCNOBUAM. -afanTauunsa K HoBbIM
B ncuxonorum oH YCNOBUAM;
paccMaTpuBaeTCA Kak -MCMNOJ/Ib30BaHme
OTHOCUTENbHO CTabu/bHas onbiTa
OpraHv3aums KorHUTUBHbIX
(hYHKUMI YenoBeka.
2 |bonbluas coBeTckas | VIHTenneKT TpakTyeTcs Kak -CNOCOBHOCTH K
3HUMKNONeamns COBOKYMHOCTb pa3yma, paccyfKa |YMCTBEHHO K
N YMCTBEHHbBIX, KOTHUTUBHbIX KOrHUTWBHOM
CrnocobHocTen nnyHocTu. B paborTe;
MCUXOMIOTVN 3TO OTHOCUTENIbHO | -paLMOHanbHOe
cTabuibHas opraHm3auus Mo3HaHue;
Mo3HaBaTeNbHbIX (YHKLMI -00wWan cTpyktypa |EcTbeweB 1
NHAMBUAA. YMCTBEHHbIX
CrocobHoCTENR;
-YPOBEHb 2,11
YMCTBEHHOTI0
pasBUTHA
3 |Encyclopaedia MHTennektT — 3to KomnsekcHasa |-experiential
Britannica: entry on | cnoco6HoCTb nHAMBMAa rmbko | learning: 0CBOeHMe
intelligence (cT. npurcnocabmBatbCs K cpeje, 3HaHWI Yepes
«HTEeNNEeKT» B N3BMIeKaTb 3HaHNA 13 OMbITa, NINYHBIA
bput.) NOTMYECKN aHaIN3MpPOoBaTb, MpaKTUYECKNI OMbIT;
oCBaviBaTb abCTPaKTHbIe -adaptation 3,8
(apanTaums);
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MepeceyeHns

KOFHUTUBHOW PYHKLMENR,
OXBaTbIBAKOLLEN HE NNLLb
YMEHMe NIOrNYecKn paccyxaatb,
HO 1 fjap HeMnocpPeLCTBEHHOrO
CXBaTbIBaHUS CYLLHOCTU
AB/IEHMIA.

Ne MICTOYHUK KntoueBble
o OnpegeneHne NHTeNNeKTa K/T0YEBbIX
nn cBefleHWni NPU3HaKK
NPU3HaKoB
KOHLLENLUW 1 YCTPaHATb -reasoning 3,8
BO3HVKaKOLLMeE 3ajauu. (paccyxnaeHue);
CornacHo bpuTtaHcKoi — problem-solving |1,3,8
SHUMKNONEANN, UHTENNEKT (cuctemHoe peLueHve
HernpocTo onpeaennTb npo6em)
OAHO3Ha4YHO, NOCKOJIbKY OH -navigating
00beMHACT LUMPOKWMIA CNEKTP | complexity
KOrHWUTVBHbIX NPOLLECCOB U (ynpasneHue
(YHKLLWIA. CNOXHOCTbHO)
4 | ABTOpUTETHASA VHTennekT TpakTyeTcs Kak -yYMOMOCTUXEHNE;
Stanford MeHTa/IbHas CNOCO6GHOCTb YMa | -M03HaHNe
Encyclopedia of yNaBnnBaTh YHUBEpPCAIUN, YHWBEPCa/IbHOr0;
Philosophy CYLLHOCTHbIE CTPYKTYpbl, — NIOTUKo-
(CraHopackas (hyHAaMeHTaNbHbIE UCTUHBI U paLvoHasibHoe
SHUMKNONeANS 6a30Bble NPUHLMIMbI. MOCTMXKEHME
(hmnocodpun) CYLLHOCTW.
- pasnuuune mMexay
VNHTEN/IEKTYa/IbHbIM
1 YYBCTBEHHbIM
no3HaHnem
5 |Routledge NHTenneKkT TpakTyeTCs Kak -paunoHanbHOCTb;
Encyclopedia of (hopma paymoHasIbHOro -MOHNMaHWe; 58
Philosophy MO3HaHWA, NPOSAB/IAIOLLAACS B -NOHATUIAHOE
(3HUVMKIONEAMYECKIIA | CMOCOBHOCTY OnepupoBaThb MbILLSIEHVE;
CMpPaBOYHNK NOHATUAMMN. -CNOCOBHOCTbL K
PyTnempka) CYXIEeHNIO;
— CpaBHeHMe
BOCMPUATMSA 1
BOOGpaXKeHWs
6 |OTeyecTBeHHbIE WHTennekT, Kak npasuso, -pasym; 6,12
SHUMKNONEANYECKME |TPAKTYETCA Kak CMOCOOHOCTb K |-pacCyaok; 6,10,11
CMpaBOYHUKY MO abCTPaKTHOMY MbILLNEHUIO 1 -4yBCTBEHHOCTDb;
(hrnocoduu PaLOHaIbHOMY MO3HAHWIO; €10 |-UHTYULMS;
HepeLKO Ha3bIBalOT BbICLLEN -BONA
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MNepeceueHns

310 06LLEYyNOTPEOUTENBHOE
TO/IKOBaHWe, (hakTNYecKu
CBOZSLLEE UHTENIEKT K MOHATUIO
«YM» U OTpaXkaroLLiee ero
rNaBHble KOTHUTUBHbIE

(OYHKUMN.

Ne NcTouHnK KntoueBble
o OnpegeneHve NHTe/IEKTA K/HOYEBbIX
nn CBefeHuI NpPU3HaKK NPUSHAKOB

7 |OTeyecTBeHHbIe VHTennekT — 3ato -CMoco6HOCTb
NCUX0NOrnYecKune NHTErpUpPOBaHHbI KOMMNIEKC obyuyaTbCs;

TO/IKOBbIE CNOBapn | 6a30BbIX KOTHUTUBHbIX -CNOCOBHOCTb
CNOCO6HOCTEN, KOTOPbIN peLlath 3a4aqu;
Cnoco6CTBYET APEKTUBHOM -yMeHVEe MbIC/TUTb B
Mo3HaBaTe/IbHON aKTUBHOCTU U | aBCTPAKTHbIX
rMOKon aganTauum K Kareropusx;
N3MEHAIOLLMMCA XKN3HEHHBIM -yMeHVe rpaMoTHO
YC/OBUAM. 1CMosb30BaTh

3HaHuS;
-CNOCO6HOCTb
afanTupoBaTbCs;
-yMeHue
pacno3HaBeaTh CBA3M
N CKPbITbIE
3aKOHOMEPHOCTU

8 | ABTOPUTETHbIIA VHTeNnnekT TpaKTyeTCa Kak -00y4eHue; 1,8,13
CrpaBoYHUK «APA | KOMM/EKCHas CNOCOGHOCTb -paccy>xaeHue; 3,8
Dictionary of Ye/ioBeKa W3B/fieKaTb CBEAEHNs, |-pelleHve npobnem; |1,3,8
Psychology», 06y4aTbCs Ha COBCTBEHHOM -afanTauus; 3,8
MOArOTOB/IEHHBIN onbITe, rM6KO -MOHUMaHue 58
AMeprKaHCKoW npucrnocabnmneartbCs K cpese,

MCMXO0MOrNYECKO OCMbICNATb U 3PdeKTUBHO

accoumauuein NMPUMEHATb JIOrMYecKoe
MbILLIEHNE.

9 |Tonkoseblin cnoBapb | KpaTkoe onpeaenexHve -YM; 9,10,11
pyc. a3bika C. U. «MHTEeNNeKTa» TaKoBO: -MbICNINTENbHANA 9,10,11,12
OxxeroBsa MHTeNMeKT, crnocobHoCTb K CNOCOBHOCTb;

MbILLIEHMIO, MCUXNYECKNIA -YMCTBEHHOE Ha4yano
(DYHLAMEHT Y YesioBeKa. y Yenoseka
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MNepeceyveHmnA

Ne NcToUHNK Knwouesble
< OnpegeneHne NHTe/EKTa K/H0YEBbIX

nn cBefeHuM npu3HaKkn
Npu3HaKoB

10 | 3BeCTHbI TepMUH 06beAMHAET NOHATUA -yM; 9,10,11
TO/IKOBbLIN CNOBapb  |MHTENIIEKT, YM, pacCyoK 1 -paccyok; 6,10,11
PYCCKOro f3blka KOFHUTMBHbIE CNOCOOHOCTU. OH | -MbIC/IUTENbHAS 9,10,11,12
Ywakosa. OKpaLleH KHVXHOWN CTUIUCTUKOW | crnocoBHOCTb

1 ynoTpe6nifeTcs rnaBHbIM
06pa3oM npu XxapakTepucTuke
4e/I0BEYECKON MbIC/IUTENbHOM
aKTUBHOCTMW.

11 | TonKoBbli cnoBapb | VIHTENNEKT TPAKTYETCA Kak: YM; |-yM; 9,10,11
PYCCKOro A3blKa Noj, |paccyfoK; COBOKYMNHOCTb -paccyfok; 6,10,11
peq. .. KOFHUTUBHbIX (DYHKLMIA -KOrHUTUBHbIN 9,10,11,12
Epemosoii. Y4e/10BeKa; YPOBEHb YMCTBEHHONO | MOTEHLMA YENOBEKa,;

pasBUTUS. -YPOBEHb 2,11
YMCTBEHHOI0
pa3BuTUA

12 | Oxford Dictionary — |Pa3nuyatoTcs. -pasym; 6,12
BeAyLLMiA Intellect — crnoco6bHOCTb -MbICIUTENbHASA 9,10,11,12
Okchopackuin OCMbICNATb, paccy>aaTb 1 CMOCOGHOCTb;

CnoBapb cepum onepupoBaTb abCTPaKUUAMU. |— KOTHUTUBHAS

Oxford Reference. NHTennekT — cnocobHOCTb CNOCOGHOCTb,
rmbko ycesamBaTb paccmaTtpuBaemas B
NHOPMALMIO U MPUMEHATb MCMX0n0rmmn
3HaHNA N HaBbIKN.

13 |Cambridge VHTennekT noHMmaeTcs Kak -00y4eHue; 1,8,13
Dictionary — CMOCOBHOCTb K 06y4YeHuIO, 0CO3HaHHOe
BefyLUMin KOFHUTMBHOMY NOHMUMaHWIO, NMOHNMaHue K
KeMopuapKeKuia NOrNYECKOMY aHanun3y u KPUTUYECKN
CnoBapb (hOpMMPOBaHUNIO PaLMOHa/IbHBIX |060CHOBAHHbIE

CY>KAEHUIA N MHEHWA. CYXAEeHMS
— JIOTNYECKU
aprymeHTMpoBaHHas
(hopMynnpoBKa
MHEHUSA

ConocTaB/ieHMe OTeYEeCTBEHHbIX U 3apy6e>KHb|x TPaKTOBOK
NHTEeJ1TIEKTa

B pasnnuHbIX Ny6nnKaumsax AeQUHUALMM PasHATCS MO  PacCTaBeHHbIM

aKLeHTaM, 0[JHAaKO COXPaHSAIOT eNHOe KOHLENTYanbHOE Spo.
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O6Lee A4P0 NOHATUS

[MoyTn BCe 3HUMKNONEAUM U CIOBapy HEM3MEHHO CBA3bIBAOT MHTENIEKT C:

CMOCOOHOCTbIO MOHUMATb;
—  MbILMEHVEM U PACCYy>KAEHNEM;
— LeneBbIM 06y4eHNEM U MPUMEHEHNEM OMbITA,;
— peLLeHneM 3ajau;
— ajanTauuen K HOBbIM YCNOBUSIM;
— KOTHWTWBHbIMU BO3MOXKHOCTAMMK CyObekTa NMb0 MHTENNeKTYyalbHOM
CUCTEMbI.
Poccuinckas Tpagmums
B 0TeuecTBEHHbIX M3JaHUAX Yalle NPUBoAST POopPMY/bi:

- «YM»;

«pasym»;

«paccynoK»;

«MbICNNTENbHAS CMOCOOHOCT b»;

—  «KOMMJ/EKC BCEX NO3HABATE/bHbIX CMIOCOOHOCTEM».

B oTeuecTBEHHOI — COBETCKOW 1 COBPEMEHHO POCCUIACKOM — MCMXOM0MNN
TPaguLUMOHHO MOAYEPKMBAETCA T[NY6OKWUIA aHanm3 CTPYKTYPbl KOTHUTMBHbIX

CMOCOBHOCTEN N CTEMEHN NHTENNEKTYa/1IbHOIO Pa3BnTUA NHaMBUaA.

B aHrn1043bI4HOM Hay4YHOW NinTepaType 00bIYHO Pa3nyatoT:
— intellect — 310 ym, CNOCOGHOCTb paccy><aaThb 1 OCMbICNBATb.
— VIHTemeKT — 3TO CMOCOOGHOCTb >KMBbIX CYWeECTB Y4YATbCH,
afanTupoBaTbhCA U ANGEKTUBHO peLaThb 3aauu.
IMEHHO NO3TOMY PYCCKOE C/IOBO «MHTE/IEKT» B Pa3HbIX CUTYaLMAX MOXET

MepeBoAnTLCA Kak aHrnniickume intellect nm intelligence, nog4épKrBas KOHTEKCT.
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KnwoueBble MexancuunanHapHble noaxoabl K HayYHOMY U3YUYEHUIO
NHTEeNI1EKTa

P unNocodiCKNA NoAxXoL,

WHTennekt — CMocobHOCTb pasymMa K OCO3HAaHHOMY, JIOTMYECKU
YyNopsA04eHHOMY MO3HAHWUIO, YCTPEMNEHHOMY K CYLUHOCTW SBNEHWUW, WCTUHE,
OCHOBHbIM MPUHLMMAM U YHUBEPCAIUAM.

Mcrxonornveckmin Noaxos,

NHTennekT — WHTerpasibHas cucTemMa OO6LUMX KOrHWUTUBHBLIX (DYHKLWIA,
rapaHTupytollas npoayKTMBHOe 06y4eHne, 3(EKTUBHOE peLleHWe 3agavy U
YCrMeLIHYH0 afanTauuio.

Megarornyeckuii Noaxoa

WHTennekT —  UeNIoCTHbIA  MOoKasaTe/lb  MEHTa/IbHOr0  PasBuUTUA,
OTPaXaroLLMin CNOCOOGHOCTL YCBamMBaTb MHMOPMaL IO, NPOAYKTUBHO €€ MPUMEHSATD
1 (HOPMUPOBATL CaMOCTOATE/IbHbIE CY)XXAEHUS.

3BO/IOLMOHHO-6M0/T0MMYECKNI aHasM3 NOBeEHMS

HTennekT — 370 CNOCO6GHOCTb OPraHM3MOB MHAMUYHO afanTupoBaThCA K
cpefe, pelaTb HecTaHAapTHbIE 3a4a4n U NPUMEHSATL ONbIT.

KnbepHeTUKO-NHHDOPMaLVOHHBIA MeTOA0/I0MMYECKNIA NOAXO0L

VHTenneKT — 3TO0 CMOCOBGHOCTb CUCTEMbl afanTMBHO 06pabaTbiBaTh
MHOpMaLMIO, camMoobyyaTbCsi, MPUHMMATb peLleHus W JocTuratb LUened B
ANHAMUYECKOW cpefe.

MeToA0M0rMA UCKYCCTBEHHOIO MHTE/IEKTA

B koHTekcTe VI MHTeNNeKT TpakTyeTca PyHKLMOHAIbHO: 3TO CNOCOBHOCTD
aITOPUTMUYECKOM CUCTEMbI pellaTb 3afayn, OnuparoLiMecs Ha 4enoBeyveckue
KOrHUTUBHbIE HaBbIKW — BOCMPUATME, A3bIKOBOE MOHMMaHWeE, JIOTUYecKoe

paccyzaeHve, 06yyeHne, NIaHNPOBaHMe 1 peLleHre NPo6eMm.
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HoBble KOHUENUUU N CBSA3aHHbIE C HUMW CTPYKTYPHbIE MOAENN

PaboTta JlIunabl MotdpeacoH [33], onybnmkoBaHHas B XXypHarne Intelligence B
1997 r., npeactaBnseT CcoOOM COBMECTHYH [eknapauuio 52 BeayLmx
CneunanncToB, rae CUCTeMaTnu3vMpoBaHbl 6a30Bble KOHLENTLI MHTENNeKTa, METO/b!
ero NcUXoMeTPUYECKON OLIEHKM W PacKpbITbl NOCNEACTBUS MEXUHANBUAYASTbHbLIX U
MEeXIPYMMoBbIX Pa3vynii. ABTOPbI MOAYEPKMBAIOT MPUHLMMAIBHYHO 3HAYMMOCTb
NPeaoXKeHHbIX AeUHULMIA AN UCCNeoBaHNA KOrHUTUBHbIX CIOCOBHOCTEN.

NHTtennekt [33] — 9T0 yHuMBepcasibHad KOTHUTUMBHaA  (hyHKLMSA,

O6'be,D,I/IHFHOLLI,aFI, cpean npodero, Takne rnpoueceobl, Kak:

CMOCOOHOCTb paccy>KaaTh,
— NNaHMpoBaTh,
— pewaTb nNpobnemsl,
— MbICIUTb abCTPaKTHO,
— MNOCTUraThb CNOXKHbIE NIEN,
— ObICTPO OCBaMBaTb HOBOE N M3BNIEKATb YPOKM U3 NPaKTUKN.

Peub MAET He NMPOCTO O 3yOPExXKe YYeOHMKOB, Y3KOCMeLmanm3nposaHHOM
aKaeMnyeckKom YMeHUN NN MacTePCTBe NPOXoXxaeHUs TecToB. CKopee, Nof 3TUM
nogpasymeBaeTcsd BCeOObeMtOWAA W Tlyb6okasd KOTFHUTMBHaA CMOCOBHOCTb
OPUEHTMPOBATLCS B PeaslbHOCTU: ObICTPO YNaBNMBaTb CYLUHOCTb SIBIEHWA,
npuaaBaTb UM KOHLIENTYa/lbHOE 3HAYeHWe W OnpefensTb ONTUMaNbHbIA Kype
AencTeni. Hactoawmin MmemopaHaym 0606LLaeT BbIBOAbI, KOTOPble 60/IbLUMHCTBO
MCUXOMETPUYECKNX MCCnefoBaTeneil cunTaeT 6a3oBbIMU OTHOCUTENBHO NPUPOABI,
reHesuca 1 nparmMaTMyeckux nocnefcTBuii UHAMBUAYAbHBIX WU NOMYAALMOHHBIX
PasNYMini B WHTENNEKTE, CTPEMSICb MEPEBECTU O0OCYX[AEHWe BbISIBIEHHOrO 3a
nocnefHune AecATUNeTUSA HENPUATHONO (JeHOMEHA B pauMoHaibHOe pycho.

LIeHHOCTb  [JaHHOro MOJIOXEHUA 3aK/Nio4aeTcss B TOM, 4TO CTO/b
npeacTaBuTeNIbHas rpynmna y4éHblx cymena npuinTu K eAMHOMY MHEHWNIO — SIBNIEHME
peakoe, YyuuTbiBasd WHAMBUAYANbHOCTb HAy4YHbIX MO3ULUMIA; 3TO eAMHCTBO

nobyx/JaeT aBTOPOB CaMWM OMUPATbCA Ha BbIsSBAIEHHbIE 6a30Bble KOMMOHEHTHI
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WHTENNleKTa W HacTOMYMBO COBETOBaTb WX  WCMO/Ib30BaHWe  Kojseram-
nccnefoBaTensm.

Takum 06pa3om ONpPeAenEHHbIA MHTENNEKT MoAAaéTCH KOMYECTBEHHOM
OLLeHKe, U creumann3npoBaHHble NHTEINEKTYa/IbHble TECTbI aIEKBATHO (DUKCUPYIOT
3TOT napameTp. pn 3TOM OHWM He OXBaTbIBAOT TBOPYECKME CMOCOBHOCTU, YepThbl
XapakTepa, SIMYHOCTHYH YHUKAIbHOCTb U UHble MEXWHAMBUAYASIbHbIE Pa3inydung,
MOCKO/IbKY M3HaYa/lbHO He Obl/IN CKOHCTPYMPOBaHbI NS NOL06HOI0 U3MEPEHUS.

Mpn 3TOM wnccnegosateny MNOAYEPKUBAKOT, 4YTO /OGO CYLLECTBEHHbIN
MnokasaTe/lb  KOFHWTWMBHbIX  CMOCOOHOCTE  MPOSBAAETCA U pean3yeTcs
HENoOCPeACTBEHHO BHYTPW IMIraHTCKOW HEMPOHHOMW CETUM MO3ra, HacUMTbIBAKOLLEN
0K0/10 90 MNpA KNETOK; COOTBETCTBEHHO, MHTENIEKT (POPMUPYETCS, IOKa/IN3yeTCs
" (hyHKLMOHMPYeT B r0/10BHOM mo3re Kak  chneummyeckas
HelpoAMHaMMyecKas (PYHKUMA MO0 Kak KOMMIEKCHOe B3aMMOAENCTBUE  €ero
CTPYKTYP.

MOCKOMbKY WHTENNEKT NPOSBAAETCS 4Yepe3 MoBeAeHMe, CMNOCOBHOCTb K
00yYEHN0, PELUEHNIO KOrHMTMBHbIX 3afay M afanTauMOHHOW TFMOKOCTU, ero
OMONOrMYECKNM Cy6CTPaTOM Y YenoBeKa CAY>XMT FONOBHOM MO3r — [/1aBHbIM
06pa3om B3aMMOCBSI3aHHbIe HEMPOHHbIE CETU, Ybsi CUHANTUYeCKas NaacTUYHOCTb
M CNOXHas [OMHAMUKA B3aMMOAENCTBUA  (DOPMUPYHOT  UHTENNEKTYallbHbIe
(hyHKL MW,

Tem cambIM, YeNOBEYECKUIA WHTENNEKT MOXHO paccMaTpuBaTb Kak
AMEPMKEHTHYHO, CMUCTEMHO-OPraHM30BaHHY0 (DYHKUMIO [O/IOBHOrO  MO3ra,
BO3HMKAIOLLYIO W3 KOOPAVMHUPOBAHHOW [AUHAMWKW HEMPOHOB, CUHAMNCOB U
Le/blX HEMPOHHbIX aHcaMbsnieit; ata (YHKUMA MPOsSBASETCS B CMNOCOGHOCTM
MHAMBUAA K  00Y4YeHuto, NOTUYECKOMY  PacCYy>XAEHUIO, abcTpakuun,

cTpaTtermyeCKomy naaHMpPoOBaHUIO U I'I/I6K0-a,EIIaHTI/IBHOMy NoBEAEHNIO.

KoHuenuua nitennekta ApyxmHunHa B.H. n nHtennekr
npenogasaTtens

CyLLECTBEHHbIN MHTEPEC BbI3bIBAKOT UCCEA0BaHMS HTENNEKTa B. H.

OpyxnHnHa [34,35].
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BaneHTH Hukonaesny Jpy>XMHUH paccMaTpPUBAET UHTENNEKT B KOHTEKCTE
AndhepeHUmanbHOM NCUXONOMU U NCUXOOTUM CNOCOBGHOCTEN Kak LieNIoCTHYHO
CUCTEMY KOTHUTMBHbLIX PECypcoB, 00eCneyMBaloLLyt0 YCMewHoe peLleHne
npo6nem, OnepaTMBHYK afanTauuito K W3MEHSIOLWENCcs cpefe W BbICOKYHO
NPOAYKTUBHOCTb MbILLMEHNS. T1py 3TOM YUEHbIA NOAYEPKMBAET HE TOSIbLKO POSib
obuiero daktopa g, HO W BblAeNAeT HECKONbKO CaMOCTOATENIbHbIX (POpM
WHTENNEKTYaIbHOW aKTUBHOCTU.

Wccneposatenn  0cobo  MOAYEPKMBAKOT — Hambosiee  3HaYMMble  UTOTMW,
CTPYKTYPUPOBaHHbIE B BUAE KnaccuuKkaumm,

[TCUXOMETPUYECKNIA WHTENIEKT — 3TO KOMMOHEHT KOrHWTUBHON Chepsl,
KO/IMYECTBEHHO OLeHMBAaeMbI CTaHAAPTU3NPOBaHHbIMU 1Q-TecTamu. OH OTpaXkaeTt
YPOBEHb YCMELIHOCTN NPY peLleHnn (hopMasIM30BaHHbIX 3a4ay Ha AefyKTVBHOE U
VHAYKTUBHOE MbILLIEHWE, YCTaHOB/IEHWE aHa/IorMin, KaTeropusaumio, MeHTa/lbHble
TpaHchopMaumMm B NPOCTPAHCTBE, apuPMeTU4YecKue onepaumm wn  Aap.
[CUXOMETPUYECKUIA UHTENNIEKT TEeCHO KOoppenupyeT ¢ g-(hakTopom, TO ecTb
COBOKYMHOCTbH 06X YMCTBEHHBIX CTOCOOHOCTEN.

CouuanbHblid UHTENEKT — 3TO CMOCOOHOCTb TOYHO CUUTBLIBATD JIOAEN: UX
noBefeHYeCK/e NaTTepHbl, MOTUBALMIO, HAMEPEHWS, SMOLMOHa/IbHbIE COCTOSHUS.
OH BbIpaXXaeTcs B HaBbIKE OPMEHTMPOBATLCA B MEXK/IMYHOCTHbIX B3aMOLENCTBUAX,
npeayragbiBaTb peakumm cobeceiHMKOB, BbICTpamMBaTb NPOLYKTMBHOE 0OLLEHME U
perynnposatb KOH(IMKTbl. BbICOKWMIA COUMaIbHBIA WUHTEMNEKT KPUTUYEH ANs
APPEeKTUBHON  KOMMYHMKaUMW,  MeHe[KMeHTa, Meaarornku,  rpynrnoBoro
nnaepcTsaa.

[MpaKTUYeCKNiA UHTENNEKT — 3TO CNOCOOGHOCTL BGbICTPO peLlaTb HacyLiHble
YXM3HEHHbIe 3aa4un U [LeiCcTBOBaTb Pe3y/bTaTUBHO B KOHKPETHbIX cUTyaumsax. OH
OnpefenseTca He CTO/IbKO pPeLUeHWeM TeCTOB, CKOJIbKO YMeHMEeM MpeBpawatb
3HaHWA B [ieCTBIME, BbIOMPATb 3(heKTUBHBIE CTPATErnm AOCTUXEHUS LLeNN 1 TMBKO

noacTpamBaTbCA NMoj 06CTOATENLCTBA. TAKON UHTENNEKT NPoABIAETCA B XXUTENCKON
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CMeKaJiKe, OpraHuM3aTopCKMX HaBblKax, YMEHUM NPUHUMATb PELLEHUS B YCNOBUAX
HeonpeaeneHHOCTH.

[MOHATME 3MOLUMOHA/ILHOTO WHTenNekTa. B TpakToBKax  KoHUenuuu
[py>XnHMHa nof4épKmnBaeTcsl CNoCcO6HOCTb YeNoBeKa ynaBnmBaTb, 0CO3HaBaTb U
ynpaBnsaTb Kak COOCTBEHHbIMU, TaK U YY)XKUMU 3MOUMAMWU. IOTOT KOHCTPYKT
COOTHOCMTCA C  COUMa/ibHbIM  WMHTENNIEKTOM, HO  KOHLEHTpUpyeTcs  Ha
AMOLMOHANIbHON  chepe: TOYHOM  pacro3HaBaHWW YyBCTB, PerynMpoBaHuu
COCTOSIHWIA 1 Pa3BUTOM amMNaTUK.

TBOPYECKNIA MHTENNIEKT W KpeaTUBHbIe CNOCOBHOCTU: [APYXXUHUH [AeTanbHO
nccnegoBan rnyeuHHY B3aMOCBA3b pasyMa M TBOPYECKOro NnoTeHumana.

KpeaTuBHbIA MHTENNEKT COOTHOCUTCH C AMBEPreHTHbIM MbILLIEHUEM: OH
[aéT  BO3MOXHOCTb  MOPOXAaTb  OpPUrMHa/IbHble  KOHLUENuuW, npeanaratb
HeCTaHJApTHble CTpaTerMm W aHaIM3MpoBaTb 3afadvy Mof HeTPUBUAIbHLIM
pakypcom. Bmecte ¢ Tem, no [ApYyXWHWHY, BbICOKMA 1Q, oTpaxKaroLwmii
KOHBEPIreHTHbIE KOTHUTUBHbIE PECYPCbI, HE rapaHTMPYeT BbICOKYH TBOPYECKOCTb,
NLWb YaCTUYHO C HEKO KOPPENupYs.

B 0606WEHHOM (hopmaTe AaHHYH Knaccudukaumio cnefyet npeacTaBsiTh,
KaK 3TO NpoAeMOHCTPUPOBaHO B Tabn. 2.

Tabnmua 2. CBoHast KnaccuguKaLms TPaKTOBOK MOHATUS UHTE/EKTa

Ha3BaHue nMHTeNNeKTa KnoueBoe cogepxkaHue u Hanbosiee BaXHble napameTpbl

[MCUXOMETPUYECKIIA

AHanns n peLueHue CbOpMaJ'IbHO-J'IOFVILIGCKVIX TECTOB
NHTENNEKT

MoHMMaHWe MYHOCTEN N UX MEX/TMUYHOCTHbIX

CoupanbHblii IHTENNEKT o o
B3aIMO/1eNCTBUIA

npaKTVILIECKVIﬁ NHTENNEKT PeLleHne NpakTUYeCKMX XXU3HEHHbIX r|p06nem

3MOLI|I/IOH8J'IbeIVI NHTENNEKT MoHnmaHue n perynaumsa 3MOL|,I/II7|

KpeaTuBHbIA NHTENNEKT "eHepayuust HOBLLIECTB U KpeaTVBHOE MbiLLIEHNE

Mo Mbicnn [pY>XUHUHA, CBOAWTb WHTENNEKTyalbHYt0 cdepy nvllb K

nokazatento 1Q HemomycTUMO. OK3aMeHALMOHHBIA, WKW TECTOBbIN, WHTENNEKT
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(MKCUPYET /UL  OFPaHUYeHHbIA CerMeHT  KOFHUTMBHbLIX BO3MOXKHOCTEN.
PeasibHble XXe AOCTVXXEHMSI ONUPaKOTCA eLlé N Ha CouMabHbIi, MPaKTUYECKUNA, a
TaKXXe TBOPYECKMIA aCMEKTbl NHTE/INEKTYa/IbHOW aKTUBHOCTW. B aBTOPCKOI Mogen
MPUCYTCTBYIOT BCE paHee BblAeNeHHble K/IH0YeBble KOMMOHEHTbI Ye/0BeYeCKoro
WHTENNEKTA, NePeoCMbIC/IEHHbIE B HOBOM KOHLLEMTYa/lbHOM paKypce.

Mo OpYy>XUHUHY WHTENEKT 0ObIYHO paccMaTpPMBAaEeTCA Kak CroCOOHOCTb K
PelieHnto 3afa4, agantaumyM K HOBbIM YC/OBUSAM, MepepaboTke uHGopmaummn v
CO3[aH1I0 HOBbIX CMNOCO60B AeWCTBUSA. ECM NPpUMEHUTb 3TO K MpenofasaTtesto
BY3a, ero UHTENNEKT MOXHO ONpefenTh Yepe3 HECKObKO KNHOUEBbLIX MPOSBIEHWIA.

MHTennekT Kak CnocobHOCTb pellaTb HOBble 3aa4n

Mpenogasatenlb  By3a MOCTOSIHHO  CTa/IKMBAeTCs C  HeCTaHAapTHbIMM
CUTYaLUAMU: pa3Hble YPOBHW MOAIOTOBKM CTYAEHTOB; HEOOXOAMMOCTb 0OBACHATD
C/IOXKHble TeMbl AOCTYMHbIM A3bIKOM; M3MEHeHMe 06pa3oBaTe/lbHbIX CTaHAapTOB;
BHeJpeHue UUMPOBbIX TEXHOMOMMIA; He0bX0AMMOCTb COBMELLATL MpernojaBaHue,
HayKy 1 OpraHn3aunoHHYH paboTy.

C TOuKM 3peHns  [pY>KMHWHA, WHTENNEeKTYa/lbHOCTb  MNpenojasaTesns
MPOSIBNAETCA B TOM, HACKOMbKO 3PMEKTUBHO OH HAXOAUT PeLLEeHUs B HOBbIX WK
HeonpeaeneHHbIX YCNOBUAX.

Hanpumep, ecnm CTyfeHTbl He MOHMMAlOT MaTepuas, WHTeNNeKTyaslbHO
pasBUTbIN Npenojasarte/ib He NMPOCTO MOBTOPAET OOBACHEHME, a MeHSieT Crnocob
Mofayn: MCMosib3yeT aHalornn, CXeMbl, NPaKTUYECKNE KeWCbl, AUCKYCCUIO WK
LUM(POBbLIE UHCTPYMEHTHI.

AKaLeMUYECKUA UHTENNEeKT

Y npenojaeatens By3a BaXKeH akafeMWUYecKUin WMHTENNIeKT — CrMoCOOHOCTb
ycBamBaTb, CTPYKTYPUPOBaTb U NepefaBaTb HayyHble 3HaHWUA. OH NPOSBNAeTCS B
YMEHUN: rNy60KO NOHUMATL CBOK AUCUMMANHY; BUAETH CBS3M MEXIY TEOPUAMU,
MOHATUAMU U (DaKTaMu; TOrMYHO BbICTPanBaTh y4eOHbI MaTepyas; aHaIM3npoBaThb

Hay4YHyH NUTepaTypy; POpMMPOBaTb Y CTYAEHTOB HayUYHOE MbILLIIEHNE.
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B pamkax KoHUenuuMu [py>XMHUHA 3TO MOXHO CBfi3aTb C  0OLMMM
NHTENNEKTYaIbHbIMW CIOCOBHOCTAMM: aHa/IM30M, 0606LLEHNEM, KnacCugnKaumen,
abcTparmpoBaHWeM M MPOrHO3MPOBaHUEM.

MpaKTUYeCKUIn UHTENNeKT

NHTennekT npenogasartens NposBASETCA He TO/IbKO B TEOPETUYECKMX 3HAHUAX,
HO M B YMEHWM TMPUMEHATb WX B pPealbHOW MNefarormyeckoin cuTyaumm.
[MpaKTUYECKNiA MHTEN/IEKT BK/IKOYAET CMNOCOOHOCTL: BblOpaTb NOAXOAALLMIA METOL
06yyeHUs; opraHM3oBaTb y4ebHYHO rpynmny; ynpaefisiTb BHUMaHUEM ayaUTOPUN;
paspeLlaTb KOHPINKTbI; OLLEHUBATb 3HaHMS CTYeHTOB 06bEKTUBHO; afanTMpoBaTh
KypC NoA KOHKPETHYIO ayAnTOPUIO.

To ecTb npenogaearefib C PasBUTbIM MPAKTUYECKUM WHTENINIEKTOM YMeeT
AeCTBOBaTb APYEKTMBHO B peasibHbIX YCNOBUSAX BY30BCKOr0 06pa3oBaHms.

CoumasnibHbIA UHTENNEKT

PaboTa npenojaBaTens By3a TECHO CBs3aHa C 06LLUeHMeM. [M03TOMYy BaXXHOWA
4aCTblO ero NPodeccUoHaIbHOr0 UHTENINEKTa ABMAETCA COLMAIbHBIA UHTENNEKT:
MOHVMaHe MOTUBOB W MOBEAEHUS CTYAEHTOB; YMEHUe MOALEPXKMBATb YUEOHYHO
MOTMBALMIO; CMOCOBHOCTb K MefarorMyeckoMy TakTy; YMeHWe BeCcTW [uMasor;
MOHVMMaHWe rpyrnnoBov AUHAMUKW; KOHCTPYKTMBHOE B3aMMOAENCTBIE C KOJIIeraMu
1 afiIMUHUCTpaLmeN.

Mo norvke [Opy>XWUHWHA, WHTEMNEKT CBA3aH C YCMEewWHOW ajanTtauvein u
3PPEKTMBHLIM MoBeAeHMeM. [103ToOMy MpenofaBaTesIbCKUin MHTENNEKT HeMb3s
paccMaTpuBaTh BHe COLMabHOW Cpefbl By3a.

KpeaTuVBHbIN UHTENNEKT

[ns npenogasatens BaKHa He TONbKO CMOCOGHOCTL AeiiCTBOBaTb MO rOTOBbLIM
cXemaM, HO U CrocoBHOCTb C03/4aBaTb HOBOE. JTO MPOSBAAETCA B: pa3paboTke
aBTOPCKMX KYPCOB; CO3[4aHMN HOBbIX METOAUK MpenofaBaHust; UCMO/b30BaHNUM
HeCTaHAAPTHbIX  ()OPM  3aHATWIA;  Hay4yHOM  TBOPYECTBE;  reHepaumu

NCccnefoBaTeIbCKNX M,quI; Cco3gaHnn MeXXancumnninHapHbIX NMPOEKTOB.
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B koHuenuun [py>KMHUHA TBOPYECTBO W WHTE/IEKT CBS3aHbl, HO He
TOXAECTBEHHbI. BbICOKMIA WHTENNEKT MOXET ObiTb OCHOBOW A7 TBOPYECKOW
[eATeNbHOCTN, HO [ANS KPeaTMBHOCTM TakKXe BadKHbl MOTMBaUMA, JIMYHOCTHbIE
KayecTBa 1 npodeccnoHasbHas cBoboaa.

MeTaKOrHUTUBHbIA KOMMOHEHT

WHTennekT npenojasaTens Takke NposBAAETCA B CMOCOOHOCTM OCO3HaBaTb U
perynMpoBatb COOCTBEHHOE MbllL/IEHNe. ITO BK/KOYaeT: peeKCuto CBOEN
Mefarornyeckoin [esaTenlbHOCTU; MOHMMaHWE COOCTBEHHBLIX CWU/bHBLIX U CNabblX
CTOPOH; CMOCOBGHOCTb MEHATb CTpaTernto MpenofaBaHWs; aHan3 pesy/bTaToB
06yu4eHus; rOTOBHOCTb K NPOgeccroHaNbHOMY PasBUTUIO.

Takoin npenogasaTesib He TO/IbKO 06yYaeT CTYAEHTOB, HO U NOCTOAHHO YUYUTCH
cam.

MHTennekT Kak aganTauus K npoeccnoHanbHOM cpefe

C nosvymmn [py>XMHUHA UHTENNEKT MOXHO MOHMMAaTb KaK pecypc agantauun.
[ns npenogasatens By3a 3T0 03Ha4yaeT CNOCOOHOCTb YCMELWHO AeiicTBOBaTb B
M3MEHAIOLLMXCSA YCNOBUAX BbICLLEr0 00pa3oBaHusA: Mepexof Ha AMCTaHUMOHHOe
NN CMeLLaHHOEe 00yYeHue; N3MeHeHVe TPeboBaHMn K Hay4HOW NMy6/InKaLMoHHOM
aKTUBHOCTK; paboTa C NOKONEHUAMMW CTYLEHTOB C pasHbiMU 06pa3oBaTe/lbHbIMU
MOTPEOHOCTAMM; BHeLpeHMe KOMMETEHTHOCTHOrO MOAX04a; WCNoNb30BaHWe
MCKYCCTBEHHOIO MHTE/INEKTa N LU(POBbIX NAaThopM.

VHTennekTyasibHO pa3BuTbIiA Npenojasatesib He NPOCTO NPUCNocabnmBaeTcs K
M3MEHEHUAM, a CNocobeH Npeobpa3oBbiBaTb 06pPa30BaTe/IbHYIO Cpesy.

Vicnonb3ya noaxop K nHTennekty B.H. [Apy>X1UHWHa, MHTENNEKT NpenoaaBaTtens
BY3a MOXXHO OMpefe/nnTh Tak:

NHTennekT npenojasaTens By3a — 3TO WHTerpaibHas CnocobHOCTb
3)(PeKTMBHO pellaTb HayyHble, MNejarorMyeckre, KOMMYHUKATWBHbIE W
OpraHu3auMoHHble 3afja4n B YC/IOBMAX HEOMpPeAenéHHOCTM U U3MEHSIoLLeincs

obpaszoBaTeNbHOW  Ccpefbl, onupasicb  Ha  aHanmM3  uHdopmauuu,

75



npogheccroHabHble 3HAHUS,, TBOPYECKOe MbILLMIEHME, COLMAIbHOE NOHUMAaHWE
1 pedheKCmo COGCTBEHHOW AeSTeNbHOCT M.

NHaue roBops, UHTENNEKT NpenoAaBaTeNss — 3TO He TO/bKO ero apyauuus, a
CMOCOBHOCTb MOHMMATb CNOXHbIE CUTYaLMW, HAaXOAUTb afeKBaTHbIE PeLleHus,

co3[aBaTb HOBOE 3HaHMe U A(heKTUBHO NnepeaasaTb ero CTyAeHTaMm.

. KaHT 006 nHTeneKTe yesioBeka

dunocogus MmmaHyuna KaHTta fBNseTcs OLHOW U3 K/IHOYEBbIX MapafurM
Teopun pasyma [36-38], paguKaibHO MOBAMSABLUEA Ha Aa/bHEALLYHO 3BOMOLMIO
eBPOMEeNCKOM 1 MUPOBOW (unocotmn. Ero KpuTmyeckas cucTemMa He NpPOCTO
KOHCTatupyeT paboTy paccyfka, HO 3aHOBO  (DOPMYMPYET  YC/IOBWUS,
ApPXUTEKTOHUKY W Npefenibl YefloBeYeCKOro MO3HaHWA W TpaHCUeHAEHTa/IbHOro
onbITa.

KaHT cBA3bIBaeT YydeHMe 00 WHTENIeKTE C  COBEPLUEHHBIM UM
«KOMePHWKaHCKMM MOBOPOTOM» B TEOPETUYECKOW (DUI0CO(UNN: OTHbIHE pedb NAET
He 0 TOM, Kak CO3HaHMe npucnocab/iMBaeTca K BeLlam, a 0 TOM, Kak camyt PeHOMEHbI
Hen36eXXHO KOPPEeNnpyroT C anpuopHbIMK (hopMami HaLlero paccyka.

[l0 cux nop rocrnofCcTBOBa/i0 MHEHWE, YTO BCE Halle MOo3HaHWe [LO/HKHO
MoACTpamMBaTbCA MOA CYLLECTBYIOWME MNpeaMeTbl BHelHero mupa. OpHako,
BO3MOXHO, M/I040TBOPHEE [A1A PELUeHNs LEeHTpasibHbIX NpobneM MeTapusnku
Oynet obpaTHas nepcrnekTvBa: MNPeAMNoONOXWUTb, YTO caMu MpeaMeTbl, TO eCTb
ABNIEHNsA, COM3MEPAIOTCA CO CTPYKTypamy Hallero paccyaka u gopmamu
4yBCTBEHHOI0 BOCMPUATUSA.

KntoyueBbIM 3BEHOM KAHTOBCKOIO YYeHWs O pasyme SABMISETCA KaTeropus
TPaHCLEeHAEHTAIbHOIO eMHCTBa anmnepLenLmn — YHUBepCcalbHOro CaMoCO3HaHUs,
KOTOpoe 0053aHO HeW3MEHHO COMPOBOXAaTb KaXKAOe Halle NpeacTaB/ieHue B
(hopme aKTa «f MbIC/tO». [0 Mbicin KaHTa, JO/MHKHA CYLLECTBOBATb BO3MOXHOCTb
TOro, YT0bbl «51 MbIC/IHO» MPUCOEANHANOCHL K /TO60M UHTYULMA U COAEPXKaHUIO

CO3HaHWA; NHa4e B cy61>eKTe BO3HMKanN Obl o6pa3b|, COBEPLUEHHO JNLLUEHHbIE
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BO3MOXHOCTU 6bITb MOMBIC/IEHHbLIMUW W, CNef0BaTe/IbHO, UCK/TOUYEHHbIE 13 061aCTH
3HaHus [36].

TpaHCUeHAeHTaNbHOE  €AMHCTBO  CO3HAaHUS  CNYXXWUT  HEo6XOoAMMoi
MPeLnoCbINKOM  BO3MOXHOCTM  /IOO60r0  OnbiTa M MNO3HaHWUA,  YAepXXuBas
annepuenTUBHYI CUHTETUYECKYIO CBS3b NPeA