LleHTpanbHaa 06paboTKa f06p0BONBHOrO ABUMKEHUSA

Moaynb 3. HempomoTtopHoe
nporpammmpoBaHue

3.1 MporpammuposaHue

3.1.1 BBeaeHue 1 UctopuyecKan crnpaska

M3 napagurmbl COBETCKOM /AMHUKM NpucyTcTBMe HuKonas bepHWwTenHa HaKaaablBaer.
[aBanTe NOMHWUTb, YTO, HECMOTPA Ha ero uaet yrnybutb M3yyeHMe 4YenoBevyecKoro
OBUXKEHUA, Mbl 00A3aHbl €My OYeHb BaKHbIMW MOHATUAMM, TAKMMWU KaK, Hanpumep,
M36bITOYHOCTb U TO, YTO CBA3AHO C Npobiemamu cTeneHel cBoboabl NnepeaBuKeHus.

B cepeavHe [ABaAuUATOro BeKa OH y4yacTBOBaA B 0bOCyXKAeHMM MOBTOPSAEMOCTMU
4e/I0BEYECKOTO ABUMKEHMA U B OUCKYCCMW O TOM, OTKAXKETCA M BONA OT KOHTPOAA Hag
YKa3aHHbIM ABUMKEHMEM B KAKOM-TO MOMEHT. B To Bpema obcyKpanocb, OTKaXKeTca Au B
aKTe (BOEHHOro) maplla BOMA OT KOHTPOJA Hag MOTOpPUKOMU. M3 3Tux obcyRaeHuni
BO3HWKaeT, Hanpumep, TYCUHbIA Lar, Ta MOXO0AKa, B KOTOPOW MasTHUMK wunau ¢asa
BOCCTAHOB/IEHWNA MMEET NPOU3BO/IbHbIA KOHTPO/Ib, TaKMM 06pa3om yBen4mMBan akTUBHOCTb
crnbaHua beapa.

l'YCUHbIMA War, NO3’Ke BK/YEHHbIM B HEMeUKyl apmuio, 6bin mapwem, 6naroaaps
KOTOPOMY CTasI0 NMOHATHO, YTO KOHTPO/Ib U BO/IA HA B KOEM C/ly4ae He MOTyT OTKas3aTbCs OT
PErynMpoBaHus nepeasuKeHns Naen, 1, cnegoBaTelbHO, CONAAT HE MOMKET YUTU UMETb
MOJIHbIA KOHTPO/Ib Hag Nobon pa3ol CBOMX MOTOPHbIX HaBblKOB. 0 3TOW MpUYMHE OH
npucoeaMHUACA K ONOMYEHLAM M Napagam TOro BpeMeHW.

Mapk Jlataw, KOTopbih nepesoaun paboTbl bepHLWTENHA C PYCCKOrO Ha aHIMAMMUCKUN,
OpueHTMpoBan 6ONbly YacTb CBOMX UCCAEeA0BaHUIMA Ha GeHOMEH MOBTOPEHUA WAU He
NMOBTOPEHUA YenoBeYeCcKoro ABuKeHus. OH MNOHWMMan, 4YTo, Kak Obl ABUXKEHME HU
noBTOPA/NOCH HECKOHEYHOE KONMYECTBO pa3, OHO HUKOrAa He ObiBaeT MPEeXHWM; BCeraa
CYLLECTBYET BHYTPEHHAA U3MEHUYMBOCTb, U 3Ta M3MEHUYMBOCTb TaKKE MMEET ANAAKTUYECKME
nocneacTeumsa.

Bnagumup NleHnH, dunocod 1 NoANTUYECKUI AeATenb, OH bbla nepBbiM, KTo B 1922 roay
NPWKasan co3[atb NepBbli LEHTP MO U3YYEHUIO YeN0BEYECKOro ABUXKEHNA B €BPOMNENCKOM
NCTOPUM M CaM PYKOBOAMA MM (Tam 6bln ocHOBaH bepHwTelH). JIeHWH MOHWMan, YTo
6onbwan Yactb GUHAHCOBOM SKOHOMMKM 3aBUCUT OT aHan3a pabouyero ABuXKeHUA, YTOObI
MMeTb BO3MOXHOCTb 3KOHOMMUTb CBOK 3HEpruo M usberaTtb TpaBM OT YpPE3MepHOro
ncnonb3oBaHma. CnepoBaTeNibHO, OH  BbICTYMan 3a MNpPoOrpammy NpPOTUBOAENCTBUA
NocNeacTBMAM  QHTUIPTOHOMMYHOIO, ACMMMETPUYHOrO U aHTMBaNaHCMPOBAHHOIO
NCNO/Ib30BaHUA ABMMNEHUN KaK GYHKUMKM Apyroro, B KOTopom pabouve nepensuratotcs
3KOHOMHO. Takum obpasom, ansa JleHnHa, yem 3pdeKTMBHEee paboume BbINOJHAAN CBOHO
paboTy 6e3 HebnaronpuATHbIX NOCNEACTBUMA ONA UX 340pOBbA, TeM 6onblie OHU MOFIU
pacTn B 9KOHOMMYECKOM M NPOM3BOACTBEHHOM M1aHe Kak Haums.




MMeHHO No 3TOM NpUYMHE Mbl LUTUPYEM €ro U CYMTaem, YTto 3To bnectawas vmaea ana
NPUMEHEHMA cerofHa, Korga bonblas YacTb NPo6aeEM CO 340P0OBbEM, OT KOTOPbIX CTPaAAET
HacefeHne, C BbICOKUMM WU3OEP)KKAMM A4 TOCyAapcTBa, Bbi3BaHa OTCYTCTBMEM
nepeaBuMKEHUA. NN K NIOXOMY NepeMELLEHNIO HaceneHns. Mbl XXMBEM B TO Bpems, Korga
YyenoBeYeCKoe [ABUMKEHME HeobxogMMo elle pas TWaTeNbHO W3Yy4UTb He TO/IbKO B
CNopTMBHON cdepe, HO U C LENblo PaspaboTKM cTpaTerMii U MOAUTUKKM, MO3BONAOLLNX
n3bexaTb NOCNeACTBUIN €ro OTCYTCTBUA UAK 3n0ynoTpebneHuii B gpyrux o61actax U To4HO
TaK e, YTobbl AOCTUYb LieNeid MPOEeKTa, OCHOBAHHbIX Ha Y/NYYLIEHUN KayecTBa XKM3HMU, a
TaKMKe POCTe 3KOHOMMKM PETMOHOB.

B cepeanHe 19 Beka [dKoH XbOAMHIC [MKEKCOH TaKXKe BHEC CBOW BKAA4, B GYHKLMOHAbHbIN
XapaKTep Ye/I0BeYEeCKOro ABMKeHUsA. Mbl y3Haem 0 HEM OYeHb M3BECTHYIO ¢pasy: «HepBHas
CMCTEMA HUYEro He 3HAET O MblLULLAX, OHA 3HAET TO/IbKO O ABUKEHUAXY.




PucyHok 1. PedepeHTbl nccnepoBaHusa yenoseyeckoro asmxeHusa SXIX, XX n XXI.

NS RS

McTOoYHMK cobcTBEHHAn pa3paboTka Ha ocHoBe BuKuneauu, H.4. CemenHoe apeso
Akagemuu, s.f .; TocyaapcTBEHHbIN yHUBepcuTeT MNeHcunbBaHuuy, s.f.

3Ta KoHuenuua 6blna O4YeHb CUIbHOWM, YTOObl MOMOYb HaM MOHATb TOT GaKT, YTO Mbl
nporpammumpyem MoCcPeAcTBOM apTUKYAAUMU  [ABUMKEHUI afanTMBHble pellueHusa AnAa
CNOXHbIX Cpej, rAe MbllLa 3aBUCUT OT ABUMKEHMSA, @ HEe OT CAYYalHOro ABUXKEHWUS No
OTHOLIEHUIO K MblLILLE.

I3TOT PYHKLMOHA/bHbBIN XapaKTep Ye/10BEYECKOro ABUMKEHUS Obl OYEHb BaXKeH, NOTOMY 4YTO
B TO BPEMSA OH 3a[aBa/l LUenyt /INHUIO TpeHaa.




[Mocne 3TOro KPaTKOro UCTOPUYECKOro o630pa Mbl NONblITaemcAa NPOaHAaIN3NPOBATb, KaK Mbl
coCtaBnaem onpegeneHHyro nocnenoBatenlbHOCTb «HEPB-mblWUa», KOTOPaA AenlaeTr
ABUXEHWME KaK TaKOBOE.

Kopoqe roeopAa, ABuXeHume - 3TO NnocnenoBaTe/ibHOCTb MbILLUEYHbIX ,ﬂ,eﬁCTBMl;'I; Kopoqe
roeopA, 310 Ha6op NOAMHOXeECTB MbILEYHbIX ,D,GVICTBMH, KOTOpPbl€ BbI3bIBAKOT CMeELLeEHNE
KOCTHbIX CETMEHTOB.

3To BO3BpALLAET HAaC K OYEHb UHTEPECHbIM COBPEMEHHbLIM AMCKYCCUAM U, B HEKOTOPOM
CMbIC/ie, MO3BOAIAET y3HaTb, Kak GM3MON0MKN, U3yYalolme ABUMKEHUE, APOCTHO 0bcyXKaanu
3Tn Bonpocbl. Mbl yxKe npeactasuam éurypy Hukonas bepHwTenHa, KOTOPbIN, B KOHEYHOM
cyeTe, NOAHAN NpPobaemy U nepeHec M3rHaHue, HayaToe CTasMHbIM, B POccun, B KOTOpPOW
rocnozcteoBasa napagurma laenosa, 4to 66110 YA406HO, MOTOMY YTO MOHATUE KYE/OBEKY
6blN0 CBeAEHO K maea 4esioBeKa, CnocobHoro npomsBoauTb U noTpebnatb. Hukonai
BepHLWTENH NOHMMA, YTO Yepes ABUKEHME MOXKHO MOHATb Ye/I0BEYECKUI MO3T, MOCKOJIbKY,
KOrga u3y4atoTcs HeMpOHAyKM BOJIM, M3yYatoTCA HEMPOHAYKU ABUraTenbHOro akta. Kpome
TOro, B HEM TOBOPW/IOCb, CPEAW MPOYEro, YTO ABUMKEHME - 3TO AOCTYN K MOHMMaHWUIO
yesioBeKa. ITO OOCYy)KAEHME HaMpPAMYIO CBA3bIBAET HAac C Npob/iemMmon HeMpPOMOTOPHOrO
NPOrpaMmMMpPOBaAHUS.

3anoMKWHAlOTCA N ABUMKEHMA YeIOBEKA B MO3TY MM €My HYXKHO CKNadbiBaTb UX BMecTe?
OcTraeTca N Kaxkaoe ABUMNKEHME MOJIHOCTbIO COCPEeAOTOYEHHbIM B MO3ry UM €CTb YTO-TO
YaCTUYHO  COXpPaHEeHHOe, 4YTO  npeanonaraetT  COOPKY KAk  pewawwyrw #u
CamMOKOHOUrypupyemyto 3agavy? B Poccum age napagmrmbl KOHKypupoBanu 3a nobeay. C
OAHOM  CTOPOHbI,  TPagMUMOHHAsA  NaB/AOBCKas  MO3UUMA  CYMTasNa  ABUXKEHMA
CUMMETPUYHBIMU, YTO OHW NMOBTOPAIOTCA KaK TaKOBble; B TO BpeMa Kak BepHLITelH, ¢ gpyroun
CTOPOHbI, BO3pa)Kan M NOHMMAA, YTO NOBTOPEHME ABAAETCA CBOMCTBOM HW3KOro YPOBHSA
opraHu3aumu, Tak 4TO, ecin OU3MONOTMYECKas CAOXKHOCTb Oblna Bbille, MOBTOPEHME
ABUMKEHUN CTAHOBM/IOCb HEBO3MOMKHbIM.B 3TOM cmbicne BepHWTeNH yTBepKaan, 4to
du3MoNornyeckas C/AOKHOCTb YesloBeKa He MO03BO/ISNa  BO3MOMKHOCTM  MOBTOPEHUA
ABuxKeHua. OH yTBepXKAan, YTO OCHOBHbIE YUYPEXKAEHUA MOBTOPAKT M YTO HENnoBTOpEeHMue
daKTMYECKM ABNAETCA Ype3BblYaliHO Ba*KHOM CTpaTernen BbIXKMBaHUA. YTOObI BbIXKUTb, 3TK
CTpaTernm HanpPAMyH CBA3aHbl C BO3MOXHOCTAMMW MOTOPHON M3MEHUYMBOCTU. KTO noBTOpAeT
ABUXKeHUA? Hanbonbluaa N3MEHUYMBOCTb XapaKTepHa AR XULHWKOB, @ HAMMEHbLUAas - Ans
XUWHMKOB. YenoBeK He MNoBTOPAET ABUMKEHWUM. OAHOKNETOYHble, OCHOBHbIE OPraHU3MbI
HWU3KOM CNOXKHOCTU AenatoT. Mo mepe yBe/MYeHUA C/IOKHOCTUM BEPOATHOCTb MOBTOPEHUSA
YMEHbLIAETCHA; C/NeAoBaTe/IbHO, OTKa3 OT TMOBTOPEHMUA ABMAETCA MPEMMYLLECTBOM
610N0rMYecKoro BbiXkMBaHUA. Karkaoe ABMMKEHUE B YE/IOBEKE MEHAETCA; U BapbUPOBaHME,
KaKMM Obl TOHKMM OHO HU ObIN10, YBE/IMUMBAET LIAHCHI Ha BbIXKMBaHME.

Co cBoel CTOPOHbI, MbilwaeHWe [laBnoBa NOAAEPKMBANO MOBTOPAEMOCTb ABUMKEHUN. B
3TOM CMbICNe 3Ta KOHLUEeNnuMa uaeanbHO COOTBETCTBOBA/sA rOCNOACTBOBABLUEN B TO Bpems
NONNTUYECKOM MAEO0NOrTMN B CcTapoi Poccuun. I3Ta mMaea NOAHOCTbIO COOTBETCTBOBANA
YyaaHnAm SleHnHa n CtanuHa.

B Hawem cnyyae Mbl CKIOHAEMCA K Teopuu bepHwTeHa. OCHOBHOM BOMPOC: YTO HYXKHO
caenaTtb, 4YToObl He MNoBTOPATbCA? Mbl 3a4aemcs BONPOCOM O OMONOMMYECKMX YCIOBUAX
HeorpaHMYeHHOM W3MEHYMBOCTU. bepHWTeNH onpaBAan BapMATUBHOCTbL TEM, 4YTO He




MmeHsieTca. YTobbl yTO-TO I'IOLI,O6HO€ NPOn30LW/I0, 4YTO-TO HE AO0J/IKKHO MEHATbCA: KOopode
roeopA, A0J/1XKHO 6bITb YTO-TO CTa6MﬂbHOG, YTO 3TO OonpasgbiBaeT.

3.1.2 KoHuenuua nporpammmpoBaHus

Kak ynomuHasnocb paHee, Hukonan AnekcaHapoBuY BepHLWITEMH BbIMOAHU CBOK MEpPBYIO
Hay4Hyto paboTty B 1922 roay, Korga ero BMecTe ¢ ApyrMMu UccnefoBatensimm npuriacuam
n3y4yaTb ABUXKeHMe B LleHTpanbHbI MHCTUTYT Tpyaa B Mockse. Llenbto nccnegosaHus bbina
ONTUMM3aLUMUA NPOU3BOAUTENIbHOCTU, a aHaAM3 Obln cocpenoTodeH Ha pe3ke MmeTanna
ponotom. OH MCNONb30Ban UMKAOrpapMyeckMe MeToAbl ANA OTCAEXMBAHUA ABUMKEHWUIN
yenoBeKka, KoOTopble MO3Xe OH OyaeT WCNoNb30BaTb AN1A MHOIMMX APYrMX CBOMUX
aKcnepumeHToB. Ero mMccnegoBaHMa Mokasanu, YTo OONbLUMHCTBO ABUMKEHUM, TaKUX KaK
yOapbl MOJIOTKOM MO CTaMeCKe, COCTOAT U3 bonee MenKkux ABuxKeHuin. /ltobble U3 HUX, ecnu
NX U3MEHUTb, MOB/INAIOT Ha ABUXeHue B uenom (Di Santo, 2014).

bepHcTaH paccmaTpuBan ABUMKEHUE KaK BXOLHYIO ABEPb, MO3BONAOWYO YBUAETb U NOHATb
4yenoBeYeCKMir MO3r, M ero cambim 60/blMM BOMPOCOM 6bl1I0 TO, MOBTOPAKOTCA /N
OBUXKEHUA Man HeT. Kak Mbl y)Ke ynomuHanu, TpaauuMoHHasa no3uumsa (naBsioBcKasn)
NMOHMMaNa, YTO ABUMKEHUS MOTYT ObITb NAEHTUUYHbI CaMUM cebe u; ogHaKo BepHLWTeNH 6bin
NPOTMB 3TON KOHUeNuuu. Ero Teopua yTBep:KaaeT, YTO Ye/I0BEK He NOBTOPAET ABUMKEHUN,
KaK OAHOKNeTO4YHble 6a30Bble OpraHM3Mbl HU3KOW CNOXHOCTU, @ NOBTOPAIOT UX. Yem Bbille
CNOXHOCTb, TEM MeHbLUe BEpPOATHOCTb MOBTOPEHWUA, MOCKO/IbKY KarKgoe ABUXKeHue
YyenoBeKa MeHseTcA.

OTctoga Mbl OTAENAEM KOHLEMNUMIO MOTOPHOIO MPOrpamMMUpPOBAHUA, KOTOPAs COCTOUT M3
npeaBapuUTeNbHON YCTAaHOBKM MOC/AEA0BaTENbHOCTU  AENCTBMM A0 TOro, KaK OHM
npousoirayT; Kopoye roBops, Hy»KHO 3apaHee YyCTaHOBUTb NOCNeA0BaTe/IbHOCTb MbILIEYHbIX
aKTMBAUMIA B TOYHOM nopsake. C TOUYKM 3PEHUSA HEPBHON CUCTEMbI, MEXAy HEPBHOMU U
MbILIEYHOWN CUCTEMAMU BbICTPAMBAETCA CTPYKTYpa ONpeaeneHHbIX CBA3el, pa3BepTbiBaHMe
KOTOpPbIX (ynopagouyeHHOe BO BPEMEHW) U €CTb ABUNKEHME.

Mbi pasnanvyaem asa MamepeHunA, CoOCTaBAAWNX aKT NpOorpaMmmmnpoBaHnNA:

C 04HOM CTOPOHbI, MHBAPUAHTbI UM MHIPAMMDbI: 3TO TO, YTO Mbl COXPaHAEM MO OTHOLLEHWUIO
K paccMaTpuMBaeMoMy ABUNKEHUIO, KaK 06pa3Libl HEMPOHHbIX B3aMMOCBA3EN U ABUraTeNIbHOM
namatn. U, ¢ apyroli CTOPOHbI, MapamMeTpbl: OHW TNaBHble AENCTBYOWME MLA AeNCcTBUS,
KOTOpble He ABAAKTCA 4YacTbld MOTOPHOM MamMATW, HO  3anpalliMBalOTCa  Npu
NPOrpaMmmmMpoBaHUN.

MporpammuMpoBaHnEe AOBUMKEHUA - 3TO AOeNCTBME, MNO3TOMY Mbl FOBOpMM He 06
aHATOMMYECKOM CTPYKTYpe, a 0 PyHKUMK, Tpebyrowelh aHaTOMUYECKNX KoppensaTos. Peub
naet ob akTe napameTpusauMM MHBAPMAHTA, @ MUMEHHO: Bblbope Hambonee moaxoAALLNX
NPOTaroHMUCTOB, YTOObI Pa3BUTME UHIPAMMbl BbINIO0 YAOBNETBOPUTENBHBIM C TOYKMU 3PEHUSA
H6onblien BOSMOMXKHOCTM aZanTalMmn K OKpYKatowen cpese, Kak ANA BbIXKMBAHUA, TaK U ANA
BocnpomussoactBa. CnepoBaTenbHO, 34eCb CTOMT pelwarowas 3agadva BblbpaTb cpeawm
aNbTePHATUBHbIX FEPOEB JTYULLMX.




MapameTpusaumnsa MHBApPUAHTa NOPOXKAAET B pe3y/bTaTe Ceputo UAM NociefoBaTeIbHOCTb
MbILWEYHbIX aKTUBALMW, KOTOpble, pPa3BOPaYMBaACb, MaTEPUaANM3YIOT [OBUNKEHME KaK
TakoBoe. BoT n3obparxkeHune, Kotopoe bosee YeTKO UANOCTPUPYET 3TO 0ObACHEHME.

PucyHoK 2: MapameTpbl MOTOPHOW NPOrpaMmmbl

Mbiwubi MpocTpaHcTBeHHbIU MocneposaTenbHOCTL
BONOKOH ‘ ‘ HEPBHO-MbILIEYHbIX
cBazeit

BpemeHHbI
Pexxumbl

NCTOYHUK: camoaenbHbIi.

I'Iapalv\eprl HEe ABNAKOTCA 4YaCTblo Cnefa ABuratenia Uanm MHrpammbl, MOCKOJIbKY B
NMPOTUBHOM CJ/ly4ae 3TO 6b1210 bbl HeAOCTaTKOM.

PucyHok 3: HenpegBuaeHHble 06cToATENbCTBA

BonoKHa

OHuM
ABNAKOTCA
YCNOBHbIMU

Pexxum

aKTUBaLUM Muodunbpunna

NCTOYHMK: camoa e bHbIMN.
EcTb TaK»Ke Apyrne KOMMNOHEHTbI ANA NapaMeTpmU3aLnum, HO HU OAMH U3 HUX HEe SIBNSETCS
4acTbi MHTPAMMBbI.

KoOMMNOHEeHTbI, nogsekalime napameTpusaumm, cnegyrouine, a MMeHHo:
e YacToTa.




® CMHXPOHMU3ALMA.

* Habop nepcoHana.

® BHYTpUMbILWEYHasA CTabUNbHOCTD.
® MblLWEYHbI TOHYC.

e TopMOXKeHue.

e CnHeprusm.

[axe B 3TOM cC/ly4yae NO Mepe pPasBUTUA ABUMKEHUA MOABAAOTCA MHOMECTBEHHbIE
KOPPEKTUPOBKU, 3aBUCALLME OT 0OPATHOM CBA3M.

Korga mbl TpeHMpyemcs, Mbl Npeanosiaraem, YTo Bbibepem NydlinX rNaBHbIX repoes AN
onpeaeneHHoMW NOCTaHOBKU. ECAM OHWM HeAOoCTyNHbl WMAM yCTanu, Mbl obpaliaemcs K
Hanbonee NOAXOAALLMM abTEPHATMBHbIM BO3MOXKHOCTAM. CHavyasia Mbl Bceraa CTpeMUMCSA
BbIOpATb /yUlLYO BEPCUIO, 3aTEM MEPEXOAUM K aNbTEPHATUBAM W, HAKOHEL, CTPEMUMCA K
TOMY, YTO A0CTYNHO. Takum 06pa3om, KNKYEBbIM MOMEHTOM ABASETCA KOHLENUMA BCceraa
TPEHMPOBATb NydLLME BEPCUWN, UMEA B HaNMYMM Hanbonee 3pPeKTUBHBIX FTaBHbIX repoes.
Ons 3TOro nonesHo WM3MEHWUTb MHIPaMMy W 3aNpPoCUTb APYrUX MNPOTArOHUCTOB WM
napameTpbl (onATb e, Hanbonee 3PpdeKTUBHbIE), MPeEXKAe YeM YCTaNoCTb B pesy/bTaTte
HaCTOMYMBOCTM B MCMNONb30BAHUM TNABHbIX TEpPOEB 3aCTaBUT WCNONAb30BaTb MeHee
NoAXoAAWMX aKTepoB. [NA 3TOro BaXHbl YepeaoBaHME W BapUATUBHOCTb ABWUraTesew,
nsberanite yctanoctu, nsberante ee, nwmte Hawwm nyywme sepcum (Di Santo, 2015).

PucyHok 4: Fge 3T0 3an1aHUPOBAHO?

Corteza
somatosensorial
primaria

Corteza Surco
primaria central

Area del
sabor

Area
premotora

Area de
asociacion
somatosensorial

Area visual
Area
prefrontal

Area motriz del
lenguaje (area
de Broca)

Corteza
visual

Area de asociacion Sector cognitivo
auditiva Corteza auditiva linglistico (area
primaria Wernicke)

NcToYHUK: NIcTOYHMK: cobcTBEHHan pa3paboTka Ha ocHoBe Arivera (2015).




Area premotora

MpemoTopHan Kopa

Corteza primaria

lNepBn4YHaA Kopa

Surco central

LleHTpanbHasa bopo3aa

Corteza somatosensorial primaria

lNepBUYHaAA comaToCeHCOPHaA Kopa

Area del sabor

Ob6nacTb BKyca

Area de asociacién somatosensorial

30Ha COMaTOCEHCOPHOIM accoumnaumm

Area visual

3puTenbHasa 30Ha

Corteza visual

3puTenbHana Kopa

Sector cognitivas linglistico (area Wernicke)

JINHIBUCTUYECKUM KOTHUTUBHbIN
cekTop (ObnacTtb BepHukKe)

Corteza auditiva primaria

MepBUYHaA cnyxoBas Kopa

Area de asociacién auditiva

O6nacTb CNYXOBbIX accoLMaLMii

Area motriz del lenguaje (area de Brocca)

A3bIKOBas MOTOPHasA 30Ha (30Ha
BpokKn)

Area prefrontal

MpedpoHTanbHasA 30Ha

Fae 3To 3anporpammupoBaHo? Bce yKasbiBaeT Ha TO, YTO 3TO NPEMOTOPHaA 061acTb Uu
obnactb 6 BpogmaHa; oueHb Ba)XHOe HanpasnAeHWe B NAAHUPOBAHUWU ABUraTeNbHbIX
Aencteuii. YTobbl NOHATL NPOrpammupoBaHMe KaK (GYHKLUIO, KaK AeicTBue, BaXKHO
NOHMMATb, YTO OHO YC/IOBHO, YTO OHO He ABAAETCA YacCTbi0 MOTOPHOrO MMMPUHTA WU
MHIPaMMbl.

3.1.3 TeaTp 1 OpKecTp KaK aHa/10rm HeMPOMOTOPHOro NPOrPaMmmMmUpPoOBaAHUA
Urpa

dTa meTadopa NOMOraeT NoOHATbL MOTOPHOE NporpaMmmupoBaHme. ECTb cLeHapuii, cLeHapuit
n pencreyeT. ECTb aKkTepbl BCEX BUAOB: OCHOBHbIE, BTOPOCTENEHHbIE U AONOJHUTE/IbHbIE,
[laXKe 3aMeHsAoWMe OCHOBHbIX. TaKKe eCTb peuccep M CueHa, KoTopble A0MXHbl ObiTb
xo3pacyeTHbIMU. ECTb KOHTEKCT u  paxe Tenesputenn. CooTBeTcTBMA MOryT ObiTb
CNefyoWmMu::

CueHapui 3TO cama paboTa, Ta, KOTOpPasa He MEHAEeTCA C TeYeHWEeM BPEeMEeHW U, TeM He
MeHee, MOKeT BbITb UCNpPaB/ieHa, HEMHOIO CKOPPEKTUPOBAHA.

AKTeprZ OHM CﬂyqameI, TO €CTb ABNIAKOTCA MYCKYJ1aMU U, KaK U aKTepbl, 6biBaloT rNnaBHbIMN,
BTOPOCTEMNEHHbIMUN NI BCMOMOTraTe/ibHbIMW.

DvpekTop: KoppensTom byaeT HEKOTOpPas NOACMCTEMA, OTBEYAIOLLAA 33 BbIBOP NPaBUAbHbIX
aKTepoB, YTO6bl MOCTaHOBKA Bblna yA0BNETBOPUTENBHOM.

Ctragma: 6e3 COMHEeHMA, 3TO MbIWeYHbIA TOHYC; Kak GOH, noaneprKMBatoWMin OCHOBHOE
nencreme n obecneymBatoWwmin CTabuUNbHOCTb aKTEPaM.

B cpaBHeEHMM C Nbecoin Mbl HAXOAMM MOCTAaHOBKY, KOTOpPasA ABAAETCA NPOrpamMmMoNn, a TaKKe
camy nbecy. AKTopamu byayT nporpammbl, TO €cTb OHM OyayT AencTBMEM, NOCPeacTBOM




KoToporo 3Ta (MHBapuaHTHas) paboTa byaeT pa3BepHyTa BO BpeMeHU. [porpammsl TECHO
CBA3aHbl C NPUHATUEM PELIEHWNI O FNaBHbIX FepPosaX NPOU3BEAEHMSA.

Ecnaun pa60Ta 3aBUCUT OT rNaBHOIO repoA: ec/in NnapameTp Ba*XHee MHBApPWMaHTa, Korga ero
HET, pa60Ta HUKOr4a He MOXeT 6bITb 0To6pa>|<eHa CHoBa. Takum o6pa30M, Y*KaCHbIM
6MoNornyeckmum HEAOCTAaTKOM ABNAETCA TO, YTO MbliWLA COXpPaHAETCA B NaMATU U HE
M3MEHAETCA, MOCKOJIbKY, €Can, Hanpumep, B aTOoM MblilWlue BO3HWKAET TpaBma WU
npo6netv\a, nporpamma yxe HMKorga He MOXKeT 6bITb pa3BepHyTa CHOBa; TEM HE MEHEE, 3TO
buonorunyeckoe npenmywecTtso, 4To ,Cl,eﬁCTBVIOIJJ,MG nnda CﬂyqaﬁHbI.

3TO 0YeHb MHTEPECHO NOHATb, 0COBEHHO ANnA 0bHapyKeHuA u guddepeHunaunmn, aBnaeTca
M oWwKnbKa MHrPaMMOM UM MAPaMETPOM, MOCKO/IbKY U3 3TOro BbIBOAATCA OYE€Hb Pa3Hble
KoppeKTupylowue metogonoruun. MNMpobnema ¢ napametrpammu MmoxKeT bbiTb 0H6HapyKeHa,
Korza NpoCTPaHCTBEHHOE M BPEMEHHOEe pacnpeaeneHne ABUKEHNA ABNAETCA NPABU/IbHBIM,
HO KOraa BblOpaHHble [/NaBHble repou OWWMOBOYHbI, W, CNefoBaTeNbHO, ABUXKEHWE He
NPOABNAETCA TaK, KaK 0XWNAAN0Ch.

Bbl TaKKe MoOKeTe caenatb BbiBOA O AePULUTE CAMON UHIPAMMbl U He 3HaTb, FAe M Koraa
NPOUCXOAUT ABUMKEHME. Ecnn Bbl M3MEHUTE WHrpammy, M3MeHuTca pabota u apyroe
NBUMKEHWE, OHO TaKXe U3MeHUTCA. ECnM Bbl BHOCUTE KOPPEKTMBLI B TO e ABUXKEHUE, Bbl
BMeELLMBAETECh B MapameTp.

CneKTaKknb CNYXKUT aHaN0orMen: y Hac ecTb CLEeHapuin, CLueHapuii, akTepbl. Y Hac ecTb akTepbl
BCEX MacCTei: OCHOBHble, BTOPOCTENeHHble U MaccoBble. Camblii YMHbIN BCerga Ucnonb3yeT
Nydllee UK, CKopee, MUCMoJb3yeT MOACMCTEMY MO3ra, KOTOPas XOpPOLWO MpOorpammupyer,
HWKOr4a He MCMNONb3yeT njaoxuve. HECOMHEHHO, 3TO TO, YTO CEroAHA OTAMYAEeT BbICOKME
pe3ynbTaTbl OT AMNETAaHTM3Ma: Te, KTO HEe MOXET pPa3BMBaTbCA KaK MpodeccMoHasbHble
CNOPTCMEHbI, BCErAa UCNO/b3YIOT NI0XME BEPCUM, NIOXMX FrepoeB.

XoTa Nyywmnx OEeNCTBYIOWMX NWL, He BCerga MOMKHO MCMNO/Ib30BaTb, Mbl MOMEM HaWTU
aNbTePHATUBHbIX 1 OCHOBHbIX AENCTBYIOLLMX UL, €CIN C HUMM YTO-TO CYYUTCA, UX MOTYT
MPUKPbLITL gpyrue. B kKayecTBe npumepa: eCan HaZ0CTHAA MbILLLA OTBOAUT M TPAaBMMPOBAHA,
3TO ABUMXKeHMe 6onblue He MOXKeT ObiTb BbIMOJIHEHO, HO Y HEro ecTb 3anacHble, KOoTopble
MOTYT NPUKPbITb €r0 U BbINOJIHUTL ABUNKEHUE B 0OOM Cyyae.

Mbl HaxoA4MM NOACUCTEMbI, KOTOPbIE CUIbHO BOBAEYEHbI B 3TOT NpoLecc. 3To ob6bAcCHeHME B
meTadope npeanonaraet, YTo AUPEKTOP He MOKeT no3abotutbca 060 Bcem; Hampumep,
cueHbl U ¢oHa. EcTb M Apyrve noacucTembl, oTBevalolme, B 4acTHOCTK, 3a GpOH, AelcTBue
KOTOPbIX NOAAEPKMBAETCA.

KTo pexuccep?

CKasaTb, YTO 3TO MO3r, 6b1710 6bl NOBEPXHOCTHLIM yTBEpPXKAEHMEM. ECn Mbl yTBEpPXKAAEM,
YTO MO3T B LLe/IOM OTBEYAET 33 NPOrpamMmmMpoBaHmne, 3To byaeT X0Nn3m U, CneaoBaTesbHo,
HebonbllaA TpaBma B NOOON YacTM MO3ra U3MEHUT NPOrPaMMUPOBAHME BCEX ABUKEHUN.
Hanpumep, ecnn y Bac CAy4Maca MHCYNbT B HEOONbLIOM YacTU MO3ra, Bbl noTepseTe Becb
CBOW pABuratenbHblt peneptyap. C Apyro CTOPOHbI, CKas3aTb, YTO 3TO €AMHCTBEHHbIN
HEeMPOH, 3HAYMUT NpUNUcaTb emy 60/bly0 MOLWHOCTb. ABTOpbl CaHTbsAro PamoH-u-Kaxanb
(roa) npunucanu BClO MOWHOCTb OAHOMY HeWpoHy. fopa3ao 6onee NorvyHbIM 6blN0 Obl




yTBEpPHA4ATb, YTO 3TO HE TOJIbKO Hef/‘IDOH, HO M 4YTO e€CTb T€, KTO OTBEYaeT 3a 3TO, TO eCTb
noacncTembl He[;lpOHHbIX I'IOI'IyI'IﬂLI,Ml‘;I.

Bonee NOrMyHo yTBEpP’)KAaTb, YTO OnNpedeneHHble MOACUCTEMbl MO3ra OTBETCTBEHHbI 3a
cbopKy paboTbl B LLE/IOM: HE TO/IbKO 33 COCTaB/eHME M OKOHYaTe/IbHbI BbI6OP, HO M 3a
BO3MOMKHbIE MOACUCTEMbI-KaHAMAATbl. BO3MOMKHbIE KaHAMAATbl Ha MOCT PYKOBOAUTENA
npouecca MOTOPHOrO MPOrpamMmmuMpoBaHus: npedpoHTasbHaa Kopa, nobHasa Kopa,
6a3afibHble raHrInK 1 CTBOJ1 MO3ra.

MocTaHOBKA MexaHM3Ma HaCTO/IbKO C/IOXKHA M M3MEHYMBA, YTO TPYAHO NpeacTaBuTb cebe
eauHYI0 noacuctemy, Kotopaa 6bl 3abotunace 06o Bcex aetanax. He uennAtbcA 3a 3Ty
naero, To ecTb Ty, KOTOpas 3almLiaeT BO3MOMXKHOCTb TOro, YTO Bbl pellaeTe He TONbKO
MOTOPHYIO NPOrpammMy Kak TaKoBYHO, HO U ee peanunsaumio, CTouT goporo. NpeacraBnexHue o
TOM, YTO PENKMCCEP WU KaKoe-TO NofAobHOe CylwecTBO KMBET B €ro MO3ry, passKuraet
HOCTa/NbrMIo NO Ayanusmy.

My3biKa/ibHbIA OPKeCcTp

OueHka, cama pabota — 3TO TO, YTO He MeHaeTcA. B nydwem cnyyae moryt ObiTb
KOPPEeKTUPOBKK, HebonblumMe Bapuauuu. Bepcuit  moxKeT 6bITb  HECKOJIbKO, A
MHTepnpeTaTopbl - pasHble. YTO HEOBXOAMMO M HEe3aMEeHMMO, TaK 3TO cama CUMQOHMUS,
menogua, Kotopyto JlypuAa HasblBaeT KuHecTeTuyeckon menoamen (1973); octanbHoe -
YC/NIOBHO.

3.1.4 HeiipoHHble KOppenaTbl MOTOPHOro NPOrpaMmMmUpPoOBaHUA

Fae nponcxoauT HelipoMoTOpHOE NporpaMmmupoBaHue?

3To npoucxoauT B AByx obnacTax: B 061acTb 6 UM NPEeMOTOPHAA Kopa, rae aKTUBHOCTb
6osble, Korga Bbl cObUpaeTe ABMMKEHME M NNAHMPYETE ero, HO Bbl TaKXKe ObHapyKunBaeTe
PONb AOMONHUTENbHAaA MOTOPHaA 30HA M, B CBOK ouyepedb, 3a 3TUM  CTOMUT
npepBaputenbHaa AMS, KoTopas urpaet pyHAAMEHTANbHYIO PO/b B MPUHATUW pPELlEHUs U
aKTMBaUMM nporpammsbl. CnefoBaTesibHO, TOT, KTO COCTaBAAET NPOrpammy, He COoBMNagaeT C
TEM, KTO pellaeT ee BbINOJIHATL M KTO ee BbIMOAHAET. Bbl MoxkeTe 6biTb HecTalmm
pa3paboTYMKOM NPOrpamm 1 NAOXO PeLlaTb, KOr4a UX peasiu3oBaTth.

MporpammumpoBaHne 3aBUCUT OT BMELLIATE/IbCTBA APYIMX CEKTOPOB, @ MMEHHO NPEeMOTOpPHanA
KOopa, MOTOpHas Kopa, BocxogAawaa N0o6Has M3BMAMHA U 4YyTb Bbille, MOBEPHYBLUMCH
BHYTPb, K MO30/UCTOMY Teny, HaXxoAWUTCA AOMOJIHUTENbHAA MOTOPHAs 30Ha , KOTOPbIN
y4yacTByeT B 60/iee CNOXKHbIX ABUMKEHUAX, YEM 0ObIMHO. KOHEYHO, B 3aBMCMMOCTU OT OMbiTa
HEMPOMOTOPHOIO MNPOrpPamMmmMuUpoBaHUA, Oonee CNOXKHOE MporpaMmmMpoBaHue Tpebyet
6onbLen nnm meHblen nomowm ot AMS.

[>KoH DKKAC (1994) noHWman, Yto mecTom npebbiBaHMA AywM 6blna AOMNONHUTENbHAS
MOTOpPHaA 061acTb, MOTOMY YTO, B KOHEYHOM CYETE, NPOABNEHNEM AYLIM ObIIO ABUMKEHME.
OH B OCHOBHOM MOAAEPKMBAN B3aMMOAENCTBME MO3ra U AyLUN.
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3To BO3MOMKHas, HO He obs3aTesibHasA MNOCNeA0BaTeNbHOCTb. B 3TOM HET HeobxoAMmocTy,
NMOTOMY YTO OH MOMEeT ObiTb MNPEeKpacHo 3anyueH 6e3 [encTsus BOAM, AEWUCTBUA
nporpammebl. Ecamn ectb HemeaneHHaa peakuma Ha CTUMYA, Y Hac HeT nocpeaHunyectsa AMS
n npe-AMS, HO BMeCTO 3TOro Bcerga ecTb NOCPeAHNYecTBO NPEMOTOPHOM Kopbl. Teneps,
€C/IM Bbl pelinTe HaHecTM wTpadHOW yaap, Mbl MMEeM Aefo C NocpeaHUYecTBOM
[ONOJIHATENIbHOW MOTOPHOM 061acTn 6e3 oTBeTa Ha CTUMYA; MM MOXKET CIyYnTbCA TakK, YTo
MEXAY CTUMY/IOM M HayaNoM OEUCTBMA eCTb MPOMENKYTOK BPpeMeHM (Hanpumep, CBMCTOK
CyAbw), C KOTOPOro AeNCTBUE MOXKET HbITb HaYaTo.

Tak: npemoTopHaa obnactb gns nporpammupoBaHua m APMS pgna Hayana Aencteus u
ncnonHenusa. EcTb M aApyrne cekTopbl NOOHOM KOpbl, KOTOPble TaKXKe aKTUBUPYIOT
KOPTMKOCMMHANbHbLIA NyTb (He ToNbko PM1), XOTA U He UrpatoT TaKyo Ke BeayLLyt posib,
Kak PM1. Bbino 6bl O4eHb MHTEPECHO M3Yy4uUTb M UCCNEeAOBaTb: OTKYAA MOryT B3ATbCA
AaHHble, MO3BO/NAKOWME AKTUBMPOBATb KOPTUKOCMWUHANbHblE NyTM U BAKTUYECKM
aKTUBMPOBATb ABMUraTe/IbHYO CUCTEMY, €Cn 3TO He MP1?

AMS moKeT BMeLlaTbCA, KOrga pelleHne O Hayane OBUMNEHUA He ABNAETCA peLlatowmm;
Korga Bbl HEMeANeHHO pearvpyeTe Ha ABUMKEHWe, He peLlascb MPaKTUYEeCKU pasBepHYTb
ero. Mo3)Ke4yoK MOXKeT AeNCTBOBaTb C Le/blo aKTUBALMWU HOBbIX MOTOPHbIX NMPOrpaMmm B
NCXOLHOW Nporpamme, Hanpumep, reHepupysa onpeaeneHHoe aemncrsme, 4Tobbl Mbl MOrau
CTOATb. DTOT OPraH MOMKET CKOPPEKTMPOBATb MNPOrpaMmmy MWW, MpU HeobxoaAMmocTw,
M3MeHUTb ee. KoppeKTUpoBKa MapameTpmsaunmm UHrpammbl 3aHumaetr ot 400 pgo 600
MUANNCEKYHA,; ONA U3MEHEHWUA HAYa/IbHOM Nporpammbl Bpemsa H6onblie, 1 OHO NpeBbIWaeT
800 muannceryHa,.

Mocne NnapameTpm3aLMmM MHIPAaMMbI, KOT4a ABUXKEHUE YKe aKTUBMPOBAHO, OHO MNepexoauT B
MP1. OH TaKe HaueneH Ha MO3)KEeYOK, KOTOpbI/ Yy)Ke 3HaeT, 4yTo Aenatb, U BHOCUT
HeobxoAMMble KOPPEKTUBbI [0, BO Bpema W nocie ABMMKEeHMA. FaHruMM B OCHOBAHMM
MONAYYaloT KOMUIKO NPOrpammMbl M aKTUBUPYIOT FAaMMa-MOTOPHYIO CUCTEMY, YTOObI
reHepMpoBaTb OMTUMANbHLIN TOH ANA NOALEPNKAHUA AeNCTBUA. punexawmn LeHTp
ycunuBaeT uenb fopaMUHOM, TO €CTb CEHCUBUAN3UPYET NOCTCUHANTUYECKYID MeMbpaHy U
cnocobcTByeT aKTMBALMM, MO3TOMY Y HErO BO3HUKAET ¥KenaHue NOBTOPUTb ABUMKEHME.

Yto 3anycKaeT nporpammy?

Mporpamma peanusyerca ABYymMA NOACUCTEMAMMU: OLHA BKAIOYAET [AO0MOJHUTENIbHYIO
MOTOPHYIO 30HY, A0NO/IHUTENIbHYIO MOTOPHYIO NPeA30HY U 6a3anbHble raHrIuK, a Apyras
BK/IIOYAET NPAMYIO CBA3b MeXKAY TEMEHHOM A0Nel U NPEeMOTOPHOI Kopoii. IToT npegmer
3aCNY>KMBAeT BHUMAHMA, NOCKO/IbKY aHTPOMNO/IOrMYECKU OYEeHb rNy6oK.

Kak coobuwaerca o nporpamme? 310 Apyras npobnema. Mocne Toro, Kak AMS pewmt
3anycTUTb MOTOPHYIO Nporpammy, Heob6xoaMmo, 4Tobbl 6bina cBA3b MeXKAay obnactamu 6
u 4 pna passepTbiBaHUA BblbpaHHOW nporpammbl. Mexay 3Tumm obnactamm ponxKHa
6bITb CBA3b Yepe3 accounaTUBHbIE CNIETEHUA, YTOObl, HAKOHEL, NOCNeA0BaTE/IbHOCTD,
3apaHee ycTaHOBNEeHHaA 06aacTbio 6, aKTUBMpPOBana Nnupamuabl obnactu 4.

e O6nacTb 6: nporpammHas.
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e O6nacTb 4: pasBepHUTE Nporpammy.

e [lononHUTeNbHaA MOTOPHaA 30Ha: BeHbl UM NO3BO/IbTE NPOrpamMmme pPasBepHyTbCcA (B
3aBMCMMOCTM OT FOPMOHAJIbHOW CEKpeuuu, Ha KOTOPYyl BAMUAET npuiexkawee A4po).
Mo33KeuoK, 6a3anbHble raHrMU U NPUEXKallMe opraHbl PeryiMpyloT 3ToT npouecc.

PednektopHoe peiicTBMe He NOATBEpPXKAAET yyacTMe KOpbl FOIOBHOro mosra (xoTtsa Bce
pedneKTopHblie AeiCTBMA MOryT 6biTb NMpeaMeToM MNO3HAaHUA ANA COBECTU), HO OHO
NoATBEPXKOAET Lenb, B KOTOPYI KOPKOBble CTPYKTYpbl MNPUHATUA pPeLieHUA He
BMELUUBAIOTCA; TEM He MeHee, OH NpeanoJiaraeT CUHePreTUYECcKylo C/I0XKHOCTb, NO 3TOMU
NpUYMHE Mbl BbICTynaem NPOTUB KOHUenuuu pednekca (NOHMMan ero Kak NpocToii oTeeT
Ha CTUMYN, KOTOPbIi aKKpeauTyeT), UuTo6bl NPUBECTU NPUMEP TOPMOXKEHUA aHTaroOHUCTa.

Mbl cumTaem, 4to pedneKkc HaAMHOrO CNOXKHee, YeM MOMbITKA NOTAHYTbCA, KOrga s ropto.
Kopoue roBops, pednektopHoe [JeicTBME MNO3BONAET OKOHYATENbHO KannbposaTtb
MOCTAHOBKY ABUMKEHUSA; ITO NOCAeAHAA HACTPOMKA, HACTPOMKaA.

MUWKpPOABUKEHUSA, BO3HMKAIOLLME NPU HECTAOUNBHOW TPEHUPOBKE, PErYINPYIOT HAaCTPOMKM
nporpammebl. B cnyyae HeEOBXOAMMOCTU M3MEHUTb NPOrpPaMmy M3-3a NageHua; 3aTem, Koraa
Mbl Magaem, HYKHO MPeAnpuHATbL APYroe [AeNCTBME, KOTOPOEe BK/IOYAET U3MEHEHMe.
Tenepb, MOKa 3TO A/UTCA, NPOMCXOAMT MOCTOSIHHAA NepekannbpoBKa napameTpusaLmnm
nporpamMmmbl Ha OCHOBE MNPONPUOLENTUBHOW MHbOPMALUKN, MNONYYEHHON BO BpPeEMS
AencteuA. ECanm mbl yNopcTByEM B OAHMX M TeX XKe [NaBHbIX reposx, Nnoka nagaem, u He
MCMONb3yeM APYruMxX, Mbl AEWCTBUTENbHO Magaem. MO3XKeYoK MOMKeT AelcTBOBaTb A
AOCTUMKEHUA LENM, @ UMEHHO - He ynacTb;, WU aKTUBMPYWTE HOBble MPOrpammbl. TaKuMm
06pa3om, UcxoaA U3 HauyabHOM NPOrPaMMbl, MO3XKEYOK MOKET NPOM3BECTU ONpeaeNeHHoe
AelicTBME MO NPeAoTBPaLLEHNIO NageHUs.

MeTogonorMyeckoe BAMSHUE 3TUX AOMNYLLEHUI CBA3aHO C KOHUEMUMen KayecTBa Bbllle
KosnmyectBa. Mog 3TMM nopgpasymeBaeTcs, YTO AEeATE/NbHOCTb He MLLEeTCA A0 ee KOHLa,
HEeCMOTPA Ha Ha/iMyMe YTOMIEHMA; HAa0OOPOT, Mbl MHOFO Pa3 MbiTaeMcs cAenaTb Haly
Nyylwyto Bepcuio. Ecam Takaa Bepcua No Kakon-Mbo npuuMHe HauMHaeT AaBaTtb cboi, ee
HeobxoAMMO NpekpaTUTb. MPU CONPOTUBNEHMM NPEPLIBUCTLIN METOA CTPEMUTCA n3beXaTb
YCTaNIOCTM C MOMOLLbIO Nay3, YTOObl UMETb BO3MOXKHOCTb BbIMOJHUTL /YYLLIWIA BaPUAHT.

370 npeanonaraeT YyepegoBaHue. Takmm o6pa30M, n3basneHune ot YCTa/N1I0CTUN - 3TO HE 4YTO
MHOE, KaK TPEHUPOBKA MapamMeTpumslaunn ABUTATENIbHOIO X*ecCTta MNo-pasHOMYy, C pa3HbIMU
rMaBHbIMM  TEPOAMU; TaKUM o6pa30M, Korga oOAHW YyCTakoT, Apyrune npuctynarwTt K
OOCTUXKEHUIO UeNNn.
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3.2 JHrpamma

3.2.1 Yrto Takoe 3Hrpamma?

B3aTo M3 rpeyeckoro sA3blka, 3TO uaesa cnega Uan AMHUK (rpammbl), NPOBOAUMOM B MO3TY;
3TO CTPYKTYypa CTabunbHbIX HEMPOHHbIX B3aMMOCBA3eN, cneundmyeckas Uenb CBA3aAHHbIX
BOB/IEYEHHbIX HEWPOHOB B ONPEAE/NIeHHOM MPOCTPAHCTBEHHOM pPacnonoXeHun. OH
HacTpauBaeT rNyboKyI apXMTEKTYPY HaLLero mosra. 9To 0cobbiii KOHTYpP, 06pasyoWwmin ceTb
HEMPOHHbIX CBA3EN, reHEePUPYIOLWNX ABUKEHME. ITO Ha3bIBAETCA IHIPAMMOM, NOTOMY YTO
OHa B3aMMOCBA3aHa C APYTMMWU ANA ONpeaesieHMA KOHKPETHbIX PeakLMini; Mo 3TON NpuynHe
€ro MOHO CPABHMUTb C LWECTEPHEN.

OH BKAtOYaeT B cebA aKTMBALMIO CUCTEMbI HEMPOHOB, Bbi3BaHHYO 3ddepeHTHbIM 3PpdeKToM
BO3OYKAEHNA OKOHYAHWUI HEPBHOM CUCTEMbI BO BHYTPEHHEN MW BHEWHeN cpege. Takum
obpasom CcTUMynupyeTcAa akTMBauua CTabuabHbiXx 3PPepeHTHbIX HEPBHbIX CTPYKTYp,
OTBEYAlOLWMX 32 CAMO ABUMKEHME.

EcTb ABW)KEHUA, KOTOpble He 3aBUCAT OT CO3HATENbHOrO Y4acTUA UCMbITYEMOro; Apyrue,
HaNpPOTUB, AOKa3biBalOT 3Ty BO3MOXKHOCTb (Di Santo, 2014). Kak Mbl yXe ynomuHanu,
eINHULbI, COCTaBAAIOLINE MHIPAMMY, - 3TO HEMPOHbI, CBA3AHHbIE APYr C APYrOM HEPBHbIMM
MMMNyAbCaMK, MepefaBaeMbiMM 4Yepe3 CUHANTMYeckne cBsAdu. OHKM 06pasyloT OYeHb
CNOXKHYIO CEeTb C YETKO onpeaesieHHbIM BHYTPEHHUM MOPAAKOM, KOTOPbIM NO3BOAAET UM
AEeNCTBOBATb COr1acoBaHHO. Mpon3BeaeHHbIe MHIPAaMMbl PETUCTPUPYIOTCA B ONpeaeieHHbIX
MoAyNAX ynopsaoYeHHbIM o06pa3om, TO ecTb B OTBET Ha oOTobpakeHwe, B KOTOPOM
WMHIPaMMbl CBA3aHbl APYr C APYrom, TakMm o6pasom, YTO OHM MEePeaaloT aKTUMBaLMIO
NIOrMYeckMm ob6pa3om 1AM Co CMbICIOM APYr OT Apyra.

MX TaKe 4acTo Has3blBAlOT MNETAAMM MAM NETAAMU WX NATTEPHAMW AEWUCTBUIA WU
OBUXKeHUn. Ectb neTan 60nblie N MeHbLUEN CNOXKHOCTM, @ UMEHHO KOPOTKUE U OJIMHHbIE
netam (Di Santo, 2014). B 3aBMCMMOCTN OT KOJIMYECTBA HEMPOHOB, YYaCTBYIOLWMX B LENn, u
ypoBHel HepBHaaA cuctema (CH) BoBiieYeHbI, Mbl Pa3/inyaem:

b KOpOTKMe neTan: BO3MOXKHO BOBJ/ie4eHNEe KOPTUKO-KOPTUKAJIbHDbIX ny‘reﬁ 7] COGI"OAEHMG
NPOCTbIX ABM)KeHMﬁ.

¢ [InvHHbIE NeTAU: OHU BbINOJHAIOT d)YHKUMM CNNOXKHDbIX U C/NOXHbIX ABM)KeHMﬁ, B
KOTOPbIX 3aAeﬁCTBOBaHa He TO/IbKO Kopa.

Ba)KHO YNOMAHYTb MOTOPHYIO NamMATb, NOCKONbKY MHrPaMMbl ABAAIOTCA ee cybcTpaTom.
MamAaTb OcHOBaHa Ha peakTMBaUMM MWHrPamm; 3TO OpeHAbl, KOTOpble OTAMYAIOT U
naeHTMGUUMNPYIOT Hac. C 3TOI TOUKM 3peHUs Mbl MOrAK Bbl TaKKe onpeaennuTb UHrpammy
KaK HelipodU3nonornueckmnii 0TNeYaTok B MO3ry U Kak OCHOBY BOCMOMMUHAHUI B NaMATH;
Kopoue rosops, Kak uenb, COCTOALW,AA U3 HEMPOHOB, KOTOpaA No 3anpocy 3ageicrTeyer
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MbILUEYHbIe BOJIOKHA U, TAaKUM 0bpasom, popmupyeT onpeaeneHHblii NaTTepH MOTOPHOM
aKTUBaLUM.

Y106b1 cChopMmUupOBaTL Lenb, Heobxoaumo, UTobbl NoBTOpeHMe GOpMMUPOBANO NaTTEpPH
peakuuMm mexay HelipoHamu U 4TOGbl OHU Aenanu 3TO UMEHHO TOrAa, Korga AaHHbIU
cTumyn cnoco6eH akTUBMpPOBATb 3Ty Uenb (Jacques, 1988).

TpagMUMOHHO  pPAcNO3HAOTCA ABa OCHOBHbIX KOMMOHEHTA  KaKAOM  MHIpaMmbl:
NPOCTPAHCTBEHHAA W BpPeMeHHasA CTPYKTypa. lpoCTpaHCTBEHHAA CTPYKTypa OTHOCUTCA K
TOMY, TAe UK K TonorpadryeckMm OTHOLWEHUAM Pa3/IMYHbIX BOB/IEYEHHbIX CYCTaBHbIX A4ep
(KOHTUHreHTOB), TOrga Kak BPEMEHHas CTPYKTypa OTHOCUTCA K  KOHKPETHbIM
nocnefoBaTeNbHOCTAM  AEUCTBUI U, NpeXKAe BCero, K WX BPEMEHHOM MNPONOpPLUN.
MpOCTPaHCTBEHHAA CTPYKTypa OT/MYAeT 3TO ABUXKEHWE OT ApYyroro; B TO BpemMA KakK
BPEMEHHOE OTHOCUTCA K MOMEHTY MW K NOoCnef0BaTelbHOMY Pa3BepTbIBAHUIO ABUXKEHUA,
TaKKe HasbiBaeMoMy noaTanHbIM (Jacques, 1988).

Kopoue roBops, HrpaMmmbil:

® 370 cTabubHble HEMPOHHbIE B3aMMOCBA3AHHbIE CTPYKTYpbI.

® KOHKpeTHble Lenn ¢ BOBJEYEHHbIMW aCCOLMMPOBAHHBIMW HEMPOHAMM U B ONpeaeIeHHOM
NPOCTPAHCTBEHHOM PACMOJIOKEHUMN.

e Kopoue roBops, OHM KOHOUTYPUPYIOT FYOOKYH0 apXMTEKTYPY Hallero mosra.

® OHM 06pa3yoT OYEHDb C/IOXKHYKO CETb C YETKO OMNpeaeNeHHbIM BHYTPEHHUM MOPALKOM,
KOTOpPbIN NO3BONAET UM AENCTBOBATb COMAaCOBAHHO.

® OHM 3aperncTpUpoBaHbl B ONpeseneHHbIX MOAYAAX YNOPAA0YEHHbIM 06pa3om.

* /X 4yacTO Ha3bIBAOT NETNAMMU UK NETAAMM.

® OHM cunTaroTCA 06pasLLaMm AEUCTBUA UAN ABUKEHUS.

* bbiBalOT 60N1bLUEN U MEHbBLUEN CIOXKHOCTU: KOPOTKUE U AJINHHbIE NETAN.

e OHM npeAacTasBaatoT coboit HenMpodusnonormyeckme cneabl B roJOBHOM MO3re, KOTopble
ABNAKOTCA OCHOBOM NaMATH.

* 3TO Uenu, COCTOAWME W3 HEMPOHOB, KOTOPble NO 3anpocy 3aAeNCTBYHOT MbllEYHble
BOJIOKHA M GOPMUPYIOT ONpeeNneHHbl NaTTEPH ABUTAaTENIbHOW aKTUBHOCTY.

® 37O cneabl UNK cnefbl NAMATU: HEMPODU3MONOTMYECKMNI CyOCTPAT TOFO e CaMoro.

* HepBHO-MbIWEYHAA 3HrPamMMma - 3TO 3aNOMHEHHbIA 06pasel, MbllEeYHOM peaKkumMm Ha
KOHKPETHYIO MNPONPUOLENTUBHYIO WHPOPMaLMO. ITO KOMMOHEHT 6ecco3HaTesbHOro
nporpammumpoBaHus, Kotopoe reHepupyetca B LUHC u perynmpyetr paboTy MbieyHOM
cUCTEMBI.

® 370 Habop AaHHbIX, NPeACTaBAAWMNX ABUKEHME.

Ona dopmupoBaHua uenelr Heobxoaumo, 4Tobbl MOBTOpeHWEe CcPopMMPOBaANO MNaTTEPH
OTHOWEHUA MeXAy HeWpoHamu M 4Tobbl OHWM pearnpoBann onpeaeneHHbim o06pasom,
Korga AiaHHbIM CTUMYN CNOCOBEH aKTMBMPOBATb 3TY CXEMY, YTO O3HAYaET:

* /I3meHeHNs HEMPOXMMMYECKOM NPUPOAbI.
* CNocobHOCTb MAEHTUDULMPOBATL U HAXOANUTb OTK/IUK.
* HoBble aMWUHOKMCNOTHbIE NOC/IEeA0BaTE/IbHOCTMW.
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* /I3MmeHeHNs B KOHLEHTPALMKN ABHOTO akpoHMMma PHK BHyTpu 1 BHe HelipoHa.

3.2.2 KOMNOHEHTbI SHFPaMMbl

Tpaamuma npM3Hana ABa OCHOBHbIX KOMMOHEHTA KaXKA0W MHIPAMMbl: NPOCTPAHCTBEHHYHO U
BPEMEHHYIO CTPYKTYpY.

e [IpOCTPaHCTBEHHAsA CTPYKTypa: OTHOCUTCA K MECTOMOJIONKEHUID UAM Tonorpaduyeckomy
COOTHOLLEHMIO Pa3/INYHbIX BOBNEYEHHbIX CYCTaBHbIX A4ep (KOHTUHIEHTOB).

e BpemeHHaa CTPYKTypa: OTHOCUTCA K OnpefeneHHOW MocnenoBaTelbHOCTU AEeNCTBUN W,
npexae BCero, K X BPEMEHHOM Nponopunn (ee Tak»Ke HasblBatoT «Ha3npoBaHUEMY).

BpemeHHas opraHu3auma nocnegoBaTesibHOCTel

[BUXKEHNE MOXKHO NpPeacTaBUTb Kak Habop ABUraTeNbHbIX 3/1EMEHTOB ONPeAENeHHOM
NPOAO/IKUTENBHOCTK, 3aMyCKaemMblX OAWH 33 APYrMM B COOTBETCTBUM C BPEMEHHbIM
NopsAAKOM.

Ecnv npofo/mKUTENIbHOCTb KaXaoro ajeMeHTa 3anporpammumpoBaHa, LOCTAaTOYHO 3HATb
nopAgoK nocnefoBaTenbHOCTEM AnA pa3paboTkyM nporpammbl. Takum o6pasom, BO3HUK
BONpPOC O TOM, KoguMduumpoBaHa /N BPEMEHHAA OpPraHusaumMa U Ha KAKOM YypoBHe
0606LeHMA. B HECKONbKUX cayyaax Obl10 OOHapy)KeHO, YTO MHBApPUAHT - 3TO He
abcontoTHoe BpemA, a OTHOCUTENbHAs MPOAO/IKUTENBHOCTL MOCNEA0BATE/IbHOCTEN;
CKOPOCTb ABUMKEHMA MOXKET MEHATbCA, HO OTHOCUTE/IbHAA NPONOPLMA NPOAOIKUTEIbHOCTU
MEeKAY ero afleMeHTaMn 0CTaeTca HeM3MeHHOoM, 3To ¢pasuposka (Corraze, 1998).

CBA3blBasi TONYKM C COOTHOLUEHUAMU CUA, TPEByeMbIX KarKAblM ABUNKYLIMM 3/IEMEHTOM,
Aenaetca NonbiTKa NPeanoXuTb MHBAPUAHTHOE MOHATME, KOTOPOE, Ha MNepBbli B3rnag,
NPOTUBOPEYNUT TOMY, YTO AaHO mecTononoxeHnem (Corraze, 1988).

Schmidt et al. (Corraze, 1998) paccmaTpuBann BO3MOMKHOCTb HE BBOAMTb MPOCTPAHCTBO
MeXAy MHBApPWUAHTaMW MOTOPHOM MPOrpaMMbl UK, MO KpaHen mepe, He AenaTb 3TOro
HanpAMyl. 3aTeM OHW NOACYUTANN, YTO CYLLECTBEHHbIMU WHBapMaHTaMM SABASIOTCA
OTHOLLEHMA CWUA, YYaCTBYIOLIMX B Ka)KAOM MbILIEYHOM COKPaLlEeHUU, M OTHOLLEHMUA
NPOAO/IKUTENBHOCTU KaXKA0ro ABUMNKEHUS.

[BVXKeHne BO3HMKAET 3a CYET CM/, COKPALLAIOLWMX MbiLLLLbl, U BPEMEHMU, B TEYEHNE KOTOPOrO
OHM gJelcTBytoT. [porpammy MOMKHO MpPeAcTaBUTb Kak nepegadvy Cepum  MbILEYHbIX
COKPAWEHNN  ONpPeaeneHHOM CUAbl U ONpPeaeNeHHOM  NPOAO/IKUTENIbHOCTM B
onpeaeneHHom nopsake (Corraze, 1998).

3.2.3 HasHaueHMe 3HrpaMmMaTMUYECKOU Konum
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Ero TaKXe Has3blBalOT OMWUAAEMbIM 3HayeHMeM. HeCcKoNbKo NporpaMmHbIX Konui
PacnpoCTpaHATCA ewe A0 (GaKTUYECKOro WCMoNAHeHWs. Bce 3T HanpaBieHua MmeroT
HeMpoPU3MON0rMYecKoe 3HaYeHme.

Mecra:

e AMS n pre-AMS.

* MO3XKeYyoK.

e MP1.

* basanbHbIN raHrANM.
e Aapo acumbens.

JHrpamMmmaTUyecKas Konua HanpaBAseTCA B MO3XKeYOK, YTobbl peryimpoBaTb KOOPAMHALMIO
ABUXKEHWUN, N ee 3aZ,a4a - B3BECUTb, CPABHUTb OXMAAeMoe 3Ha4YeHue ¢ nosydeHHbIM. Konua
MHrPaMmbl HaueneHa Ha 6a3anbHble raHrAUK gNA NPaBUAbHON TOHUYECKON PeryiMpoBKn u
ynpaBnseT AeATe/IbHOCTbIO raMMa-MOTOPHOM cUCTeMbI (KpacHoe aapo). OH TaKKe HaueneH
Ha MP1 pgna cneundunyeckon akTMBALMM MbILL, Yepe3 KOPTMKOCMMHAAbHbIA NyTb; MP1
HanpAMYI KOHTpoOAMpyeT anbda-aKTUBHOCTb, M, HAaKOHEL, KOMUA HamnpaBAseTcA B LEHTP
npuaexawero Tena, rae ectb noytM Heobxoaumoe pene, KOTOpoe ycuavBaeT
MOTMBALMOHHBIA KOHTYP UAK odamMHOBbIE NYTH.
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PucyHOK 5: MyHKTbl Ha3HaYeHUA KONUU SHFPAMMbl

Central
Area 4 M1 sulcus
$1
PMA Area s

Posterior
SMA carietal
cortex

Area 6

Prefrontal
cortex

O6nacTn HeOKOPTEKCa TECHO BOB/IEYEHDI
B N1IaHMPOBaHUMN U 06y4eHnn f06poBoAbYECKOrO
ABUXKEHUA.

O6nactn 4 u 5 coCcTaBNAOT MOTOPHYIO KOPY.

McTouHnk: agantMpoBaHo 13 Cram. MonydeHo 21.07.2016 c caiita http://goo.gl/AWvy8U.

Area 6 MNnowaap 6

Area 4 MNaowaap 4

Central sulcus LleHTpanbHasa bopo3aa

Posterior carietal cortex 3a4HW KapueTasbHbI CN0M KOpbl
Prefrontal cortex MNpedpoHTanbHaA Kopa

Cerebelo Mo3Ke4oK

Ganglios de la base basanbHbIi raHrAni

3.2.4 YTo NnpmnBOAMUT B ABUXKEeHUe nHrpammy? 1o6poBonbHOe ABUXKEHUE

Y 60/bWMHCTBA B3POC/bIX NOAEN €CTb CUAbHOE YYyBCTBO, YTO OHWM KOHTPOJIMPYIOT CBOM
OeNcTBUS U AeNCTBYIOT MO CBOEMY YCMOTPEHMUIO. Bblno 6bl MHTEPECHO y3HaTb, YTO 3TO 3a
4yyBcTBO. CnocobHOCTb K A06pPOBO/IbHLIM AENCTBMAM HACTONIbKO BaKHa ANA HaAlero
COLMANBHOrO CyL,EeCTBOBAHMA, YTO OFPaHMYEHMA U 3anpeTbl TWaTeIbHO 060CHOBbIBAKOTCA U
perynupytotca. [pon3Bo/ibHble AENCTBMA MOTYT YKasblBaTb Ha pPasnyHble  BUAbI
PacCTPOMCTB, BbI3BAHHbIE NMATONIOTMYECKMMU COCTOAHUAMM UAWN, BPEMEHHO, M3-33 NpUema
BpeaHbIXx BewecTs. [lpyrme NCUXMYECKME COCTOAHMA W Mpoueccbl, 0cobeHHOo
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9MOLMOHANbHbIE, @ TaKxKe apyrue, 6onee rnybokMe U YKOPEHUBLUMECA, MOTYT U3MEHUTb
HOpManbHble GYHKLMMU, NPUCYLLME MPOU3BOSILHOMY AENUCTBUIO.

Ecan 661 mbl onpegennnn, 4To ocobeHHOro B NPOM3BOSIbHOM AENCTBUWN, Mbl BOWAN Obl B
CU/IbHBIN AyaNnU3M U, KOHEYHO, YCTAHOBUAW Obl, YTO CyLLECTBYET «fA», KOTOPOE CO3HATE/IbHO
BbIOMpaeT AEeNCTBMA; YTO 3TO «A» BblIOMpAeT MXx, U 4YTO 3TO «MOM BblIbOpP». ITOT A3bIK
AYannCcTUYeH M BKAlOYaeT B ceba meHTanbHoe «f», KOTOpoe OT/MYaeTcs OT MO3ra M
OCTa/IbHOTO TeNa W, Kak TaKOBOE, MOKET 3amnycKkaTb MO3roBble cobbITUA, Takne Kak obpasbl,
BOCMOMMHAHUA U, KOHEYHO e, ABMXKEHUA (4yaIM3M MeHTa/IbHbIX 0OBEKTOB OYEHb NOXOXKe
Ha 3TO BO3paxkeHue); OQHAKO 3TO He TOYKa 3PEHUA COBPEMEHHOW HayKW, NpeanaratoLlen
WNHYIO KOHUENUMIO ABNEHUA.

Mbl noHMmaem A06pPOBO/IbHOE ABUMKEHME C €ro0 COBPEMEHHON Hay4yHOW TOYKWU 3peHus,
KoTopasa onpeaenseT ero Kak KOHel, KOHTUHYYMa, KOTOPblA HauyMHAEeTCA C OTPaskeHus.
[anee Mbl packpoem pPasAnuUA MeXAY NPOU3BO/IbHbIM ABUMKEHMEM N pPedAeKTOPHbIM
ABUXKEHNEM:

PednektopHoe gBUNKEHNE MMEET CAeaytowme XapaKTePUCTUKN:

e OnepaTMBHOCTb.

* Heo6Xx04MMbI BHELUHWI Pa3aparkntens.

* Ero popma, BO3HMKHOBEHME U BPEMA ONPEAENAOTCA CTUMYIOM.
* CNMHaNbHbIN YPOBEHD.

e OTCYTCTBME BO3MOXKHOCTM HA/IOXKEHUA BETO.

® HeT BO3MOXXHOCTM NpeAnonaraemon namaTu.

® HUKaKux peLieHni.

MponssosbHOE ABUXKEHWE, B CBOKO OYEpe/b, XapaKTepusyeTca:
e CMW.

* HeT HEO6XO4MMOCTM BO BHELLHMX CTUMYaX.

* He 3aBUCUT OT pasgpaxuTens.

e KOpKOBbI YPOBEHb.

® BO3MOXXHOCTb HAa/IOXKUTb BETO UM NPOLO/IKUTL AENCTBUE.

® BO3MOXHOCTb npe,u,nonaraemoﬁ namaTu.
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* BO3MOXXHOCTb onpeaeneHuna Lenein, AecTBUN, MPOrpaMm U HaNIOMKEHUA BETO.

[Jonroe Bpemsi aBTOMaTMYecKMe ABUMKeHMA [00poBosbLeB Obian anddepeHUMpoBaHbI.
MNopobHoe npoTuBoaeincTBue 6blN0 3HAUUTENbHO OCnabneHo A0 TaKOW CTemneHu, 4To B
TpakTate no Henpodusmonormm 6bINO HanucaHo cneaytoulee: «Pasnuumve mexay
pedneKTOPHbIMWN, MHCTUHKTUBHbLIMKU U MPOM3BOJIbHbIMU AencTBuaMM mcyesno» (Kandel &
Schwartz, 1981, p. 273). Jo6aBuTb paboTy B CNMCOK ANTEpPaTYpbI.

KopKoBble KOHTYpbl A1 MPOM3BOJIbHOTO ABUMKEHMA: 3TU KOHTYpbl cxogsatca B PM1. OH
BbINOJIHAET ABUraTe/ibHble KOMaHAbl U NepeaaeT ux B CMMHHOM MO3r M Mblwubl. MP1 - 310
06NN KOHEYHbIN NYyTb KOPbl FTOJIOBHOrO MO3ra; MOTOHEMPOH CMMHHOro mo3ra. OH noay4yaeT
BXOAHblEe AaHHble OT ABYX KOHTYPOB: OAHOrO OT MPOW3BOILHOIO ABWUXKEHWA, @ APYroro oT
pedbNeKTOPHOrO ABUMKEHWUA, XOTA eCcTb M Apyrme o6nacTu, KOTOopble MPOELMPYHOTCA Ha
CNMUHHOWM MO3I, KOTOpble MOMYYaloT BXOAHblE AaHHble OT TEX »KEe KOHTYPOB, YNMOMAHYTbIX
Bbllle. Ha KOPKOBOM ypOBHE Mbl HaxoAMM [fBe YeTKMe asbTepHaTUBbI MaplipyTa, ABa
xopowo guddepeHUNpPOBaHHbIX KOPTUKANbHbIX KOHTYPA, @ UMEHHO:

C 04HOM CTOPOHbI, Mbl HAXOAMM KOHTYp npemoTopHoM Kopbl (CPM) 1 6a3anbHbix raHriMes
(GB) ¢ npe-AMS, KoTopble COeANHAOT raHIMKM OCHOBaHMA ¢ Kopou (npe-AMS) n CPM c npe-
AMS w1, HaKoHeu, ¢ 3TUM. ¢ MP1, obwmin drHanbHbIM MapwpyT. C Apyro CTOPOHbI, Lenb
TemeHHon CPM, KoTopas Take cxoamutca B MP1 M coeanHAET CEHCOPHbIe CEeKTopbI
TEMEHHOW KOpPbI C MPEMOTOPHOM KOPOM U, HaKoHel, ¢ Hein ¢ MP1.

PucyHoK 6: MepBblii 1 BTOPOU LUKA

Primer circuito

O~

Segundo circuito

MNCTOYHMK: camoaeNibHbIN.
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Primer circuito MepBblii KOHTYP

Segundo circuito BTopoi KoHTyp

MepBbiit KOHTYP

3TOT KOHTYP Mbl MCMONb3YEM Yallle BCEro B OTCYTCTBME BHELIHMX CTUMynoB: npe-AMC
aKTUBMPYETCSH, KOraa HET BHELWHUX CTUMY/I0B, BMECTE C KOTHUTUBHO-MOTOPHbIMWU LENAMMU,
CPM, nosAcHoM Kopoi M nobHo-nonAapHoi Kopown. [pe-All oTpuuaet AencTsme WU
npoaneBaeT ero Ha4yaso; HO Koraa oH cpabaTbiBaeT, OH nogkatoyaetcs K AMS, a oTTyaa - K
MP1.

ONna MHUUMMPOBAHMA LENCTBUA KAOYEBbIM MOMEHTOM SIBASAETCA BXOZ 0A30BbIX FaHrMEB.
Uenb npe-AMS GB wurpaeTt onpegensawollyio poab B MHUUMAUWKM AeicTBuA: npe-AMS
MHrMbupyet aelcteme, a GB MHrMbupyet nHrnomposaHue. MNMpun 6onesHn MNMapkmHcoHa GB He
noAasAstoT noaasneHue npe-AMS, N NO3TOMY MHULIMMPYETCA MEHbLLE AENCTBUNA.

PucyHok 7: [isuratenbHble 30HbI

MepBbiii KOHTYpP
BTopoi1 KOHTYP

Central
Area 4 M1 sulcus
S1
PMA Area 5

Posterior
carietal
cortex

Area 6

Prefrontal
cortex

O61acTU HEOKOPTEKCA TECHO BOB/IEYEHDI

B N1aHMPOBAHUMN U 06yuyeHUMU J06POBOIbYECKOrO
ABUNKEHUA.

06nacti 4 1 5 cOCTaBNAIOT MOTOPHYIO KOPY.

NcTouHuK: agantuposaHo 13 Cram. MonyyeHo 21.07.2016 c caita http://goo.gl/AWvy8U.
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Area 6 Mnowaap 6

Area 4 MNnowaap 4

Central sulcus LleHTpanbHasa bopo3aa

Posterior carietal cortex 3a4HWIA KapueTanbHbI CIOM Kopbl
Prefrontal cortex MpedpoHTanbHas Kopa

Cerebelo Mo3Ke4yok

Ganglios de la base BasanbHbIN raHrnni

BTopoii KOHTYp

Mbl Mcrnonb3yem 3Ty CXeMy A1s Takux [eUCTBUM, KaK yaepskaHue wam 3axBaT. OH
cnocobcTByeT  OOBEKTHO-OPUMEHTUPOBAHHbIM  AEWCTBMAM, a TaKXKe y4yacTByeT B
NPOM3BO/SILHOM ABUXEHWUWU, HO Gosee onepaTMBHO, Yem npeablaywee; Mexay Tem, OH
CcnocobCTBYyeT HEMeaNEHHbIM AEACTBUAM.

Mbl Haxogum fBe cxembl Nno HenocpeacTtBEHHOCTU:

* BeHTpanbHan YacTb BKAtoYaeT npe-AlM, a b - 6onee onocpenoBaHa (Mbl He UCMO/Ib3yeM
€e Npu BHe3aMHbIX AENCTBUAX).

e BropoWi ucnonbsyetcs, Korga GakTop BpEMEHM aKTyasleH: OH AeNCTBYeT HeMeaIeHHO.

B Npou3BONIbHOM ABUMEHWUM €CTb MbICNIEHHbI MOMEHT BblbOpPa; €CTb TaKKe peLleHus
BOCMPUATUA, KOTOPbIE OTIMYAIOTCA OT PeLleHUi, NPUCYLLMX AeUCTBUAM. Mbl HALWK:

® PaHHMe peweHnAa: Bo-nepsBblX, 3TO paHHEE PELWLEHNE O TOM, NPEANPUHNUMATL N ,u,eﬁcmme
WA HeT. OTO peweHne nogaepxmMBaeTca MOTUBaALMAMU TPEX TUNOB!

o MoTtpebHocTw.
o lNoxkenaHwus.

o [pyrne npuymHbl.

e PewleHWe O TOM, YTO: OTHOCUTCA K TOMY, KaKune ,CI,O6pOBOﬂbeIe AEVICTBMFI npeanpuHATb, 1
npeanosaraeT ABe BO3MOXHOCTU:

o Bbibop uenn.

0 Bbi6bop 406p0BObHbIX AENCTBUIA ANA AOCTUKEHMA STON LENN.

e PelleHne O UENU: UEeAn MOryT 6biTb PasHbIMM; OAHAKO OHWM 3aKa3blBalOTCA BOBPEMS.
OAHaKo ecTb CMHAPOMbI, B KOTOPbIX NOPAAOK HapyliaeTcsa. Umea GpuKcmpoBaHHyo uenb, FC
N pre-SMA BbINOHAIOT K/OYEBYIO POJ/b: YAEPMKMBAIOT BOO, CHOKYCUMPOBAHHYIO Ha LEeu,
MM CBA3bIBAS HamepeHne U pgencteue. [pe-AMC nogasBnseT aBTOMaTUYECKoe
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WHULMMUPOBAHME ALNUCTBUA Nepen NNULOM pa3aparkuTesIen OKpyrKatowen cpeabl: ecin ecTb
TpaBMa, BO3HMKAET rMneppeakTMBHOCTb. Bbibop mexay uensmn npeanonaraet yyactme CF um
pre-AMS.

* PelweHune o BbiIbope ABUKEHUIN: BONbLUMHCTBO LieNei MOMKET BbiTb OCTUTHYTO C MOMOLLbHO
Pa3/IMYHbIX ABUMKEHUN.

e [lo3gHee pelleHune: 3To AecTBMe NnogpasyMeBaeT ANXOTOMUIO «AeNaTb NN He AeNnaTby.

0} I'IpOBepKa: peweHna o ToOM, «4TO» AKTUBUPOBATb oOrfpeaeneHHble uenn OBUraTtenA, B
AaHHOM C/iydae 3TO npeasapuTesibHaAa NpoBepKa Nanm nNpoBepPKa C NpaBoOM BETO.

0} OLI,eHKaZ BK/Z1lO4HaeT OUEHKY CTOMMOCTU Bbl6paHHOFO ,El,eﬁCTBMﬂ. 3,£|,er nocnegHAan
npoBepKa nponcxoauT Ao TOro, Kak AeﬁCTBMe 6yp,eT BbIMO/IHEHO UJIN 3aNyLWEHO.

o [leicTtBue: B pesynbTaTe MPOBEPKU [ENCTBME MOMKET ObiTb MOBLIWEHO (M ABUMKEHUe
WHULUMNPOBAHO) UM HA/IOXKEHO BETO (M MO3TOMY He co3aaeTcs).

0 OCMOTPUTENbHOCTb: OTMEHA AeNCTBUA MHOr4a O3HaAYaeT MyApOoCTb, HO B APYrUX CAyYanx
O3Ha4aeT NPAMO NPOTUBOMOIONKHOE.

PucyHok 8: Bbibop ueneu n gencrsusn

PaHHMe pewieHun PeweHus o Tom, «uTo» MNo3aHue pewieHusn
penatb

Bbi6op uenu Bbi6bop aKkuum

MICTOUYHUK: camoaeNbHbIN.

NopaesneHune HepBHOro cybcrparta

OH noaswuaca paHblue, yem AMS, 1 ero ponb cneunduyHa ans genctemin Beto. PpoHTanbHO-
MeAunanbHan nepeaHAs Kopa ro/IoBHOro mMo3ra, pocTpasibHas UanM Knepegu ot npe-SMA m
[0/IN OCTPOBKA, UrPaEeT K/OUYEBYIO PO/Ib B CAMOKOHTPO/IE. 3TU NPOLLECCbl TECHO CBA3aHbIl C
OCMOTPUTENBHOCTbIO.

MpWY NPUHATUM peLLeHU Mbl y4nTbiBaem obe KpaltHOoCTH:

22



1) PaHHMIA: BCe 3aBMCUT OT TOFO, AeNato A 3TO UAN HET
2) Mo34HO: COCTOUT U3 OKOHYaTEeIbHOW NPOBEPKM U BETO AENCTBUA.

Oba onpaBapblBalOT MHAMBUAYANbHYIO OTBETCTBEHHOCTb. OcTanbHble (4TO, KaK M Koraa)
MeHee BaKHbl. OTBETCTBEHHOCTb MOXET 3aBUCETb OT MPMYMHbLI, KOTOpasa 3anycTtuna
HEeMPOHHbIM NpoLecc, 3aBepLUNBLUMNCS AENCTBMEM, U OT NOC/eAHEeN NPOBEepPKN, TO eCcTb OT
TOro, 4ONKHA /I OHa ObITb BbINOJIHEHA WIN HET, HA/NIOXKUTb BETO MW NO3BONUTL AENCTBUIO
NpoaoKnUTbCA. Ob6a MMEKT CUbHbIA HOPMATUBHbIN 31eMeHT. HecMoTpa Ha To, YTO MO3r
yesioOBEKa pellaeT AenCTBMA, Ky/abTypa M 0O6pa3oBaHME y4yaT, uYTO ABASETCA MpUemMaemMon
NPUYMHOM ONA OEWUCTBMIA, a UYTO HET, U Korga MNpeauKTMBHAs OKOH4YaTeNbHas MpOoBepKa
pPEKOMeHAYeT NoAAepKNBATb AENCTBUE, HE BbINOJIHASA ero.
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