MOAYJIb 1: MoTopHaAa Kopa u
KOPTUKO-CMUHHOMO3rosomn nyTb

1.1 MoTtopHblie obnactu

1.1.1 Pasmepbl MOTOPHOM NpOrpammbli

Mocne OKOHYATENbHOTO PELUEHMA, KOTOPOE HanaraeT BETO MAU MHULUUPYET
MOTOPHYIO MpPOrpaMmmy B [AOMOJHUTENbHOMW MOTOPHOM npeaBapuUTe/ibHON
obnactu (pre-AMS), oHa pacnpegensaeTtca no pasanyHbim cektopam SNC. Cpean
OCHOBHbIX HAaMPaBAEHWUIN Mbl BblAENAEM CeAYIOLME, HE UCKNOYAs BOSMOXKHOCTM
Apyrnx (Mx pyHKUMM Pas3INYatoTCs, U BCE OHU BaXKHbI):

e [lepBMYHAA mMoTopHas cdhepa.
e Mo3XeyoK.
e 5a3abHbIM raHrAnM.
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MCTOYHMK: camocToaTebHan pa3paboTk
FnobanbHoe onucaHue 3TUX HanpaBaeHUH

OuyeBMAHO, YTO HEMOCPEeACTBEHHbIM MECTOM Ha3Ha4YeHus ABNAETCA NepBUYHAn MOTOpPHas
Kopa wunm 30Ha 4 bpogmaHa, TakKe HasbiBaemaa MP1. OgHako ABa ApYyrvMx MyHKTA
Ha3HaYeHMA TaKXKe MOoAy4yalT AaHHble OT 3pdepeHTHOM ABUraTeNbHOM NPOrpammbl UK
Konuu (oxuagaemoe 3HavyeHue): 6a3anbHble FaHIUM U MO3XKEYOK. MaHrMM B OCHOBAHUMU
OTBEYAIOT 33 MbILEYHbIA TOHYC, YCKOPEHME U TOPMOXKEHME, a MO3XKEeYOK OTBe4vaeT 3a
HeobxoAMMbie KOPPEKLUN UPOBKU UM USMEHEHWE NPOTrPaMMbl, €C/IM 3TO HeobxoaMmo.

OAMH M3 CcamblX 3aXBaTblBAIOLWLMX ACMEKTOB CBA3AH C MHWULMUMPOBAHMEM MNPOMU3BOJIbHbIX
AENCTBUM U UX HEeMeA/IeHHbIM pPa3BUTMEM, KOTOPOe BK/OYAEeT B cebA CBA3b MeXay
AOMOTOPHOM KOPOW U NEepBUYHOM MOTOPHOM KOpOM. Ha AaHHbIA MOMEHT Hac MHTepecyeT
CBsI3b MeXAy A0MOTOPHOM Kopoli (CPM) n nepsuyHoM moTopHoi Kopoi (MP1). 3To TO, YTO
3aMyckaeT camo [ABU)KeHMe U crnocobcTByeT camomy AeNCTBUIO, XOTA ABa  APYrux
HanpaB/ieHMA MOTOPHOM MPOrpaMMbl TaKXKe MMEKT peluatoulee 3HavyeHue, ocobeHHO ana
NOHMUMAHWA YyNPaBAEHUA MOTOPUKOWN, KOTOPYIO Mbl MPOaHAIN3NPYEM MO3MKE.

MepBMYHanA MoTopHas 0bnacTb

OcHoBHasA MOTOpPHaA obnactb OTBeYaeT 3a Hayano ,ELBM)KGHVIVI, nocblnan 3¢¢epeHTHble
CUrHa/ibl MOTOPHbIM A4QpamM CMMHHOIO mMmo3ra. Kak 6y,£|,eT I'IOApO6HO ONnnCaHo B careayrouem
pasaene, MP1 He I,Cl,e[;ICTByeT B OANHOYKY, HO ABNAETCA NOCNeEAHUM LWIATOM nepen T1eém, Kak
BAnNAHNE OAOCTUTHET KOCTHOINo Mo3ra. nepBW-IHaﬂ MOTOPHaA obnactb nony4vyaeTt CUrHanabl oT
I'Ipe,D,-MOTOpHOﬁ o6nacm, KOTOpPaA OTBEYAET 3a XPaHEHNE MOTOPHbLIX Nporpamm, KOTopble
Ye/I0BEK CO34a€ET Ha NPOTAXKEHUN BCel cBOEM MOTOpHOVI NCTOPUMN.

MepBMYHAA MOTOPHAs 30HA He MOMKEeT OTMPaBAATb BbIXOAHOW CWUrHA/N MOTOpPA, €c/u
[LOMNONHUTENIbHAA MOTOPHAA 30HA He CAHKUMOHMPYET CHayana MHULMMPOBAHME AeNCTBUS.
CyLLecTBYIOT U ApyrMe HepBHble CTPYKTYPbl, KOTOPble OTNPABAAIOT BXOAHbIEe AaHHble B MP1,
4To ByAEeT NoAPO6HO ONUCAHO B APYrMX TEMax 3TOro Kypca.

ba3anbHbIiA raHr AU

C dM3M0N0rMYECKO TOYKM 3PEHMA, FaHIIMAMU B OCHOBAHWUW CYMTAIOTCA: XBOCTaToe A4po,
ckopsiyna, 6neaHbit wap, 4YepHaa cybcTaHuma u cyb-tanamyc. OAHAKO BaKHble 4YacTu
Tanamyca, PeTUKyNApHOM popmaLMm M KpacHOro sapa paboTakoT B TECHOM B3aUMOAENCTBUM
C NepBbIMM.

FaHTANN OCHOBAHMA BbINONHAIT QYHKUUKN, BAUAIOLWME HA MbILLIEYHYIO AeATeNbHOCTb. OHU
«cofepaT Habop MOTOPHbIX aBTOMAaTM3MOB WM MHIPaMM, KOTOPble, MCNO/b3yemble B
COOTBETCTBMMU C KOHTEKCTOM, 6yayT cnocobCcTBOBaTb BMeELLATE/NbCTBY COOTBETCTBYHOLMX
mbiwy» (Rigal, 1987, cTp. 86).

Mo3xeuoK




3TO 04MH M3 OPraHoB, U3 KOTOPbIX COCTOUT MO3T. OH OTBEYAET 3a PEryIMPOBAHNE MbILLEYHOTO
TOHyca, banaHca (TOHMKa) U obneryeHUa ABUNKEHMUI 3@ CYET TOHUYECKOM NpenBapUTeIbHOM
aKkTMBauum molw, (Rigal, 1987).

Mo3euok y4acCTByeT B CeHCOMOTOpHOﬁ UHTErpaunnm ", TakMm o6pa30N\, CI'IOCO6CTByeT
ABUTraTe/IbHOMY KOHTPO/IIO. |_|pOLI,eCCbI, ocywecTsndemble 3TUM OpraHom, B LEe/IOM He
ABNAKOTCA NpeamMmeTom AnAa CoO3HaHMA, MOCKOJIbKY ABNAKOTCA NOAKOPKOBbIMU AeﬁCTBMﬂMM.

Ha ocHOBe BXOAHbIX AaHHbIX, KOTOpPblE OH MOJIy4aeT OT Pa3/IMYHbIX NPONPUOPELLENTOPOB,
MO3}KEYOK MOMKET BO3AENCTBOBATb Ha [ABMXEHWE W, TakMm o6pa3om, NpPoM3BOAUTb
HebonblMe KOPPEKTUPOBKN MU U3IMEHATbL ABUraTebHOe AelcTBMe. ITO NOTOMY, YTO 3TOT
OpraH nosy4yaeT MOTOPHYH KOMUIO paHee 3anporpaMMMUPOBAHHOIO ABUMKEHWUA U MOCTOAHHO
CpaBHUBAET ee C TeMm, YTo BbinosiHAeTcA (Snell, 1999).

1.1.2 CPM n MP1, nuaHuUCT U KMHecTeTU4YecKaa menoaua

Ha nepeaHen noBepxHocTM duccypbl PonaHgo (ueHTpanbHaa 60po3da) HaxoauTcs
npeueHTpanbHaa W3BWAWHA, B KOTOPOM HaxoAWUTCA MepBMYHAA MOTOPHaA 30Ha (PM1).
MpeueHTpanbHas 061acTb XapaKTepPMU3YeTCca «NOYTU NOIHbIM OTCYTCTBUMEM 3€PHUCTbIX C0EB
n npeobnagaHvem NMpPamuaHbIX HEPBHbIX KneTok» (Snell, 1999, c. 297).

MpeueHTpanbHaa obnactb EE MOXKHO pasaenvTb Ha ABe 061acTU: NepeaHIO U 3a4H00. B
nepegHem oTAeNe HaXoAUTCA AOMOTOpPHaA obiacTb, KOTopas BKAOYaeT obiacTb bpoamaHa
6 nyactn 8, 44 n 45. B 3agHel 4actu, C A4PYroi CTOPOHbI, HAXOAUTCA NEPBUYHAA MOTOPHAS
30Ha U 30Ha bpoamaHa 4. Korga aToT CeKTop 3/1eKTPUYECKM CTUMYAUPYETCA, ABUMKEHMA Ha
NPOTMBOMNO/NIOXKHOMW CTOPOHE Tena MNPOUCXOAAT B pe3y/ibTaTe MbIWEYHbIX COKPALLEeHUN,
BbI3BaHHbIX 3TUM CTUMYJ/IOM.

PucyHok 2: Mnowaan bpogmaHa
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UctouHnk: Unam (s. F.). MoayyeHo c http://www.facmed.unam.mx/Libro-NeuroFisio/10-
Sistema%20Motor/10a-Movimiento/FigsCerebro/Brodmann-01.gif.
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B npeueHTpanbHOM 06/1aCcTV ABUMKEHUA NpeacTaB/ieHbl B nepesepHyTom Buae (Snell, 1999).
370 0bbACHAETCA cneayoWwmnM 06pa3om: B HUKHEN YacTU NPeLLeHTPabHOM KOpbl HAaXoaaTcA
CTPYKTYpbl, OTBEYalolMe 3a rNoTaHWe, TakMe KaK A3blK, BEPXHASA YeN0CTb, FOpTaHb U Apyrue
CTPYKTYpbl, TaKNe KaK BEKWU, BpoBM M rybbl. [lBUraacb BBEPX, Bbl MOMKETE HAWTM 6ONbLIYIO
06nacTb, KoTopas 0bpabaTbiBaeT ABUNKEHMA NaNbLEB, 3aMACTUI, NOKTEN, NJeY U TyN0BULLA.
B BbiCLUEM CEKTOpe NpeLeHTPanbHOM KOpbl NpeacTaB/ieHbl ABUMXKEHUs benep, KONEH,
noabikek. Pasamep obiactu, KoTopas ynpaBaseT KaxKAbiM ABUMKeHuem, byaeT 3aBuceTb OT
TOYHOCTM W HABbIKOB, KOTOPbIE TPEBYHTCA ANA KAaXKA0ro ABUMKEHUA: YEM TOUHEE ABUMKEHUA
[AaHHOTO CerMmeHTa, Tem bosbllee M3mepeHne byaeT npeacTaBNATb €ro B 3ToM obnactu (cm.
MOTOPHbI TOMYHKYNYC).

Ccblnasncb Ha BbllWeCKa3aHHOE, Mbl MOXEM CKa3aTb, YTO 06nacTb 4 OTBeYaeT 3a CTapToBble
ABUMKEHUA Pa3/IMYHbIX CEKTOPOB Te/a, XOTA 3TO HM NPU KaKUX 06CTOATENbCTBAX HE O3HaYaeT,
YTO OHa AEeNCTBYEeT M30/IMPOBAHHO. [lepBUYHAA MOTOpHas Kopa rosoBHoro mosra (PM1)
«ABNAETCA nocneaHen cTaHumen ana npeobpas’oBaHMA KOHCTPYKUUM B BbINOJAHEHMUE
asukeHua» (Snell, 1999, ctp. 299). MP1 He co3aaeT NaTTePH ABUMKEHMA, OH BbIMOHAET ero
Ha OCHoBe MHMOPMaALMM, KOTOPYIO OH MOJyYaeT OT TaKUX CTPYKTYP, KaK raHrIMmM OCHOBaHMSA,
MO3rKe4Ka, Taslamyca 1 YyBCTBUTENIbHOM KOpPbI.

Y106bl 06BACHUTL paboTy MP1, Mbl MOMKeM CpPaBHUTb 3Ty CTPYKTYpy C KAaBMaTypow
dopTenuaHo, rae KnasuwmK ByayT NPeAcTaBAATb MbilWLbl U r4e UX AeNCTBME B ABUMKEHUU
6yLeT 3aBUCETb OT TOrO, HA KaKMX KNaBMLLIAX UTPaeT My3blKaHT. Kaxgan mbllwa byaet umeTb
onpefeneHHOe KONMYECTBO K/touein: Yem 6osiblie Y Hee MOTOPHbIX eanHuL, Tem 6onblue
KAOYel MMeeT paccMmaTpuBaemas mbiwua. KoimyectBo MHHEPBUPYHOLLMX Er0 ABUraTeNbHbIX
eanHUL, ByaeT 3aBMCeTb OT TOYHOCTM BbINOJIHAEMbIX UM ABUMKEHWUI (3To ByaeT noapobHO
onuncaHo B pasgene «[BuratenbHbli TOMYHKYAYC»).

B npemoTopHOM 06nacTM HET TUraHTCKMX NUPaMUOHbIX KNeToK beua, MNOCKONbKy ee
cneundunyeckaa GyHKUMA 3aKO4aeTcA He B TOM, 4ToDObl OTBeYaTb 33 BbINOJAHEHME
ABUXKEHWN, @ B XPaHEHMM MOTOPHbIX MPOrpamm, KOTOpble MNPOU3BOAATCA Ha OCHOBE
MOTOpPHbIX OMbITOB npowaoro. lNpemoTtopHas Kopa ronosHoro mosra (CPM) nonydyaet
MHOeCTBO CEHCOPHbIX CUTHANO0B OT PA3/IMUYHbIX HEPBHbIX CTPYKTYP, TaKUX Kak Tasamyc U
6a3anbHble raHruu.

MoMMMO KOHKpeTHbIX obnactei, oTBeYalOWMX 33 ABUraTeNbHYI aKTMBHOCTb, elie OAMH
OYeHb BaXHbIM ¢aKT - 3To cnocob BBoAa MHbOPMaUMM B KOPYy rosioBHoro mosra. OgHa
npobnema, KOTOpyK CnedyeT yyuTbiBaTb, 3aKNHOYAETCA B TOM, YTO Korga mHdopmaums
Aocturaet 061acTi NEPBUYHOM NPOEKLMU, 3TO NMPOUCXOANT HE CAYYaMHO, a CKopee cneayeT
Mo o4YeHb cneumPpuyeckomy nyTn B 3epHUCTbIX cioax. pyroi MHTepecHoM AeTanbio obnacTtel
NepBUYHOM NPOEKLMM ABNSETCA Haanume Tonorpadum, KOTopas yunTbiBaeT pacnpeseneHve
peuenTopoB Ha nepudepunn. Hanpumep: B 06,1aCTV NEPBUYHON BU3YaA/IbHOM NPOEKLMN UAN
obnactn 17 bpoamaHa KaKAOblii CEKTOP CETYATKM COOTBETCTBYET onpeaeneHHomy Habopy
HEMPOHOB (CTEPXHM CEeTYATKM COOTBETCTBYIOT CEKTOPY CamMoW yaaneHHou obnactu
nepsu4YHoM npoekumm [APP], a KOHyCbl COOTBETCTBYIOT Bonee r1yboKoMy UK LLEHTPaIbHOMY
CeKkTopy). B aTux obnactax nepBMUYHOM MPOEKUMM AOCTYN K MHOOpMaLMM YNOPALOUEH, U
CTUMYNALMA COCTAaBAAIOWMX WX HEWPOHOB TaKKe credyeT onpeaeneHHOMY MOPSAKY.
KombuHauma 31ol uHPopmauMm MexKay TFpPaHY/IMPOBAHHbIMK CAOAMWU TaKKe cneayet




TOYHOMY nopaaKy. CywecTByeT CTPYKTYPHbIM U PYHKLMOHANbHbLIA NOPAAOK ANSA Ny4yllero
KayecTtBa cbopa nHpopmaumm (Snell, 1999).

HaKkoHel, 4TO KacaeTcs noaxoga K npegmeTy HeMpOMOTOPHOro NPOrpaMmMMpPOBaHMUA, Mbl
npegaaraem B CU/y €ro CJI0XKHOCTU CPABHUTL ero ¢ Urpoit. CNeKTakb OCTaeTcs HEM3MEHHbIM
c rogamu. Baw cueHapuii, BawM CLEHbl, NEPCOHAXM MOTYT BbiTb HEMHOIO M3MeHeHbl. Ho
€CNN Te, KTO B HEM CHMMaNCcA, 6blM HEOBXO4MMbI, TO, KOTAA OHU CTapeloT U YMUPALIOT,
CNeKTaKNAb He MOXET NPoAo/IKATbCA. MMEHHO No 3TOM MpUYMHE AKTEPbl YC/NIOBHbI, OHU
BPEMEHHbI, TO €CTb MOTyT BbiTb, @ MOTYT U He bbITb. BMecTo 3Toro BaxkHa cama paboTa, To ecTb
MHrpamma. Ha camom pene rnaBHble repouM WAWM aKkTepbl - 3TO MbllLbl, M NpoLecc
NPOrpaMmMMpPOBaHMA pellaeT, Kakasa Mblwua ucnonHaeT urpy. Ecam 6ol mblwua 6bina
CYLLECTBEHHOM W CTOJIKHyNacb Obl C KAKOW-TO npobiemoli, Takon Kak 6o0se3Hb uan
orpaHuyeHue, Mbl bonblle He Mornu bbl 0TobparkaTb MHIPaMMy, U 3TO 6bl10 Bbl HoNbLWNM
HeLO0CTaTKOM B MCTOPWMM 3BOJIOLMU. HanpoTMB, TO, YTO KOHTMHIEHT - 3TO MbiWUa, a He
MHrPamma, ABAAETCA NpPeuMmyLLecTBOM. [porpaMmMpoBaHME - 3TO MPUHATUE pPeLLeHUi
OTHOCWUTE/NIbHO TN1aBHOMO repos MHBapWaHTa WAM MHrpammbl. Kopoye rosops, 3To cbopka
nocnefoBaTeNIbHOCTU Y)Ke C OYeHb CrneunduyeckMMmn LencTBYHOLMMM NNLAMKU, KOTOpble
npeactaBnAloT  coboi  pasnMuHble  MblWUpl, pasBuBalowMe ABMxKeHWe. Korpa
NONONHUTENIbHAA MOTOpHaa obnactb AaeT «A406po» Ha Havyano [AencTems, TO ecTb
Pa3b/OKMPYET UM paspellaeT ero MHULMMPOBAHME, MOTOPHAA Nporpamma nepegaercsa B
NepBUYHYIO MOTOPHYH KOpY, YTOObl HayaTb NocneaoBaTe/ibHoe pa3BuTHe. Takum obpasom
BO36YyKAatowan MHGOPMALMA MPOXOANT Yepes CMIMHHOM MO3T K Pa3/IMYHbIM rpyrnnam MbiLuLl,
TaK YTO ABUXKEHNE B KOHEYHOM UTOre Pa3BOPaYMBAETCA.

HekoTopble npeanaratoT CPaBHUTb MOTOPHYIO MPOrpaMMy C KMHECTETUYECKOW Menoauen,
Kak Bblpasuaca AnekcaHgp Jlypua (1973), KOTOpbIM MOHUMAN MOTOPHYIO MPOrpammy Kak
My3blKaJIbHYIO NApTUTYpy, NPOM3BOAMMYIO B MO3ry. Peanusaumert sTon naptutypbl byaet
MeNoauA, OTBEYAIOLLAA 32 MbILLEYHYO aKTUBALMIO UM MbILWLLbI, KOTOpble ByayT BbINONHATb
PO/Ib MY3bIKaHTOB M BYAYT yNPaBAATLCA MO3XKEYKOM.

BAnKe K KOHUY ABMraTeNbHOrO aKTa, Korda ABUraTenbHas Nporpamma rotoBa, HECKO/IbKO
KOMWI M3NYy4aloTCA B PasHble CEKTOPbl HEPBHOM CUCTEMbI ele A0 TOro, Kak ABUXKeHue
nepectaetr ObiTb 3anpelleHHbIM AOMNONHUTENbHOM MOTOPHOM 061acTbld M HauyMHaet
pa3BopauMBaTbCA OT AENCTBMA MNEPBUYHOM MOTOPHOM o06nactu. [aHFAMKM OCHOBAHMA
NOJIly4YatoT AaHHbIe O ABUIATE/NIbHOM NPOrpaMme, NPEXKAE YEM NPUCTYNUTL K €€ BbINOJIHEHWIO,
M Haw MbIWeEYHbIA TOHYC HAuYMHAeT GOPMMPOBATLCA TaK, YTO KAYECTBO ABUMKEHUA
noanep:Kkmeaetca 3ppeKkTMBHbIM GOHOM (Cpean HUX KpacHoe A4pOo, KOTOpPOe ynpasaseT
raMMa-aKTMBHOCTbIO). TaKXKe MO3XKEYOK MONYYMT KOMWUIo, 4YTOObl MMETb BO3MOMKHOCTb
pPerynMpoBaTtbh ABUraTe/IbHbIM aKT U CPAaBHMBATb M0 Ha NMPaKTUKE C «UAealbHON» MOAE/bIO.

Kak Tonbko moTopHasa nporpamma BbibpaHa CPM, n MP1 roTtoB 3a4elicTBOBaTb MOTOpPHbIE
eauMHUUbl. BcTynaeT B gelicTBMe A0NONAHUTENIbHAA MOTOpHas 30Ha (AMS), KoTopasa oTBevaeT
3a npegocTtasneHne MP1 paspelleHns AeNCTBOBATb, 3a4ePKMBATb HAYAN0 ABUMKEHUA UK
HaNpPAMYIO OTMEHATb MOTOPHOe aenctBuMe. MOXKHO cKa3atb, 4To AMS - 3TO TOT, KTO
pa3peluaeT NMMAHUCTY HAYaTb CBOO paboTy.

B npoueccax oby4yeHUs HOBbIM ABUMKEHUAM UX BbINONHEHME ByaeT NogpasymeBaTb BaXKHYHO
aKTMBHOCTb CO3HaHWA, TOrAa KaK CO3HATE/IbHbIE NPOLLEeCcChbl ByAyT NPOUCXOANTb HE BO BpeEMA




NPOrpaMmmmMpoBaHKA, @ B MOMEHT 3aMyCKa 3TOr0 HOBOFO }KecCTa, ABUXKEHMA UK AencTBuA. B
3TUX cay4yaax npedpoHTanbHan Kopa (MPK), Hapsay ¢ APYrMMM HEPBHBIMKU CTPYKTYpPamMMU,
oTBeyaeT 3a COOPKYy BCEX KOMMOHEHTOB M MapaMeTpoB, COCTABAAIOWMX MOTOPHYHO
nporpammy.

MoKa feaTeNbHOCTb OCYLLLECTBASAETCA PerynspHo, oTBeTcTBeHHoCTb CINC 3a ee peryanpoBaHue
6yLeT yMeHbLUaTbCA, U, TakKUM 06pa3om, OHa OCTaBAaeT ee cBOBOAHOM ANA APYruX SeNCTBUNA.
3TO CBA3aHO C TeM, YTO 3aZayMn, KOTopble paHee BbINOAHAAUCL MNOC npu aBTOMATU3AUUK
[BUXKeHUs, Tenepb OyayT BbINONHATL MOAKOPKOBble HepBHble UeHTpbl. Korga 370
MPOUCXOANUT, TaKWe CTPYKTypbl, KaK FaHrIMM B OCHOBAHMM, OTBEYAOT 33 YyNpaB/eHWe
[IBUXKEHMEM, @ KOpa ro/JI0OBHOr0 Mo3ra 0CBOOOXAAETCA ANA BbINONHEHUA APYITUX GYHKUMUIA,
TaKUX KaK NPUHATUE PELIEHUNA.

PucyHok 3: MporpammupoBaHue NMaHUCTA U MOTOpPa
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1.1.3 MOTOpPHbI rOMYHKYAN

NHpopmauma, KoTopas bblna cobpaHa peuenTopamy U U3MEHMSIA COCTOAHME
CEHCOPHOrO HeMpoHa, NPOAO/IKAET CBOM MNyTb K LEHTpam ynpasBaeHus,
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nepekntyvaeTca n 4O0CTUraeT Kopbl roJIOBHOIro moa3ra. JTa VIHd)OpMaLI,Mﬂ, HaKOHeL,
AOCTUTaEeT KOPbl rOJIOBHOIO M0O3ra, T.€. MeCTa, KOTOpPO€ Mbl Ha3blBaem obnactbto
nepsquoﬁ npoexkuuun, wuan, Apyrimm  CAoBaMy, O6ﬂaCTeﬁ, KOTOpble
cneynanmsnpoBasiCb Ha NOslyd4eHUU aToM MHd)OpMaLI,MM, nocne T0ro, Kak OHa
6bina o6pa60TaHa passiMd4HbIMK  naTepaZibHbIMMU  KOJIEHYATbIMMN A4 PpaMU
TazlaMmyca.

Cpean OCHOBHbIX MPOEKLMOHHbIX 06/1acTell, KOTopble OCyLLeCcTBAAOT 06paboTKy
HEMPOMOTOPHOM MHPOPMALMKN, Mbl MOXKEM YNOMAHYTb: B 3aTbl/IOYHOW Jone -
obnactb bpogmaHa 17; B BMCOYHOM pone - obnactb 41; B TEMeHHOM aone
(BocxopALLan BUCOYHANA M3BUAMHA) 30HbI 3, 1 1 2 ana o6paboTKn mexaHUYeCcKoM,
TEPMUYECKOM, a TaKke OonesHeHHoM uWHPopmaumn; obnactb 5 ana
nponpuoLenTMBHoOn MHGOPMaLMK; U, HAKOHeL, obnacTb 7 Ana BecTMbynsapHom
nHoopmauymm (Guyton, 2006).

Kakune ocobeHHOCTU NPOoABAAOT 3TM 061aCTU NEPBUYHON NPOEKLLUN?

[lna Hayana MOXKHO CKa3aTb, YTO pasmep, KHa3HAYEeHHbIN» KaXA0M YacTu Tena, B
Kaxgon 061acTu NepBUYHON MPOEKLMM, 3aBUCUT OT MAOTHOCTU PELLENTOPOB,
KOTOPbI€ BK/IOYEHbI B 3TOT CEKTOP Tesa, MO3TOMY U UMEETCA MAEes MaNeHbKOro
Ye/I0BEKa - CEHCOPHOrO «TOMYHKyNa».

Bropoe, uTtO cnepyet yuuTbIBaTb, 3TO TO, 4YTO 3TUM obnactM oTobpaxkatoT
pacnpefeneHne peuenTopoB B OCTa/JIbHOM 4acTM Hawero Tena, obecneuymBsas
BO3MOXHOCTb OCO3HABaTb BHYTPEHHWN W BHEWHWI Mup. YTOObLI MOCTPOUTH
0ODBbEeKT BOCMPUATUA, HAW MO3F AO/KeH oTobpa)kaTb pacnpegeneHne cuctem
cbopa HPoOpMaL MM, KOTOpble HAXOAATCA HA Nnepudepum Hawero Tena.

Haw mo3r, B HEKOTOPOM pofie, TaKkKe npeacTaBaseT coboi HeboNblyo KapTy,
KOTOpas y4uTbiBaeT pacrnpeseseHne peuentopoB Ha nepudepuun. MmeHHo 3Ta
peunpKrynauns MHGopmaumm, 3axBayeHHoW ¢ nepudepumn ctpyktypamu LIHC,
MoO3BONAET HAM HEe TOJIbKO 0CO3HAaBaTb BHELIHWIA MUP, HO U NOPOXKAATb GeHOMEH
CaMOCO3HaHWA, TO €eCTb BO3MOMHOCTb OOHapy)KeHWs TOro, 4YTO Mbl
BOCMPUHUMAEM, a TaK}Ke U TOro, YTO Mbl HE BOCMPUHUMAEM, TO €CTb BHYTPEHHMIA
MHUp.

YTOo KacaeTcA CEHCOPHOro rOMyHKy/na, OH MpeAcTaBNAeH pPas3s/IMyHbIMU rpaduueckumm
cnocobamu.




PUcyHOK 4: MOTOpPHbII1 FOMYHKYNYC U CEHCOPHbIA FOMYHKYYC

- Lower lip
Teeth, gums, and jaw
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NcTouHuk: [M306parkeHne 6e3 HazBaHMA O MOTOPHOM FOMYHKY/1€ U CEHCOPHOM FOMYHKYe].
(s. f.). MonyyeHo c http://wm0376057.web-
maker.es/.cm4all/iproc.php/Imagenes/homunculo.jpg/downsize 1280 0/homunculo.jpg.

Toes Manbubl HOT
Foot Crona
leg Hora

hip beapo
truck CYHAYK
neck wes
head rnasa
elbow NIOKOTb
arm pyKa
fore arm ANA PYKK
wrist 3anAacTbe
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hand pyKa

little finger MU3UHeL,
middle finger cpeaHuii nane,
index finger yKasaTe/ibHbl nasnel,
thumb bonblon nanew,
eye rnas

nose HOC

fase nuo

upper lip BEpPXHsAA ryba
lips ryobi

lower lip HUXKHAA ryba

teeth, gums and jaw

3ybbl, AECHbI U YeNtoCTb

tongue

A3bIK

intra abdominal

BHYTPUOPIOLHbIN

pharynx rN0TKa
toes nanbLbl HOT
gen reH

knee KOJIeHO




hip 6enpo

trunk CYHAYK

shoulder nneyo

elbow NIOKOTb

wrist 3anAacTbe

hand pyKa

little finger MU3NHeL,

ring finger bBe3bIMAHHbBIN Nane,
middle finger cpeaHuii naney,
index finger yKasaTesibHbIl nanel,
thumb 6osbLUON NaneL,
neck wes

eyebrow 6poBb

eyelid and eyeball

BEKO W rnasHoe Abn0Ko

face Mo

lips ryobi

Masticar KeBaHune

Salivar CnioHooTaeNneHne
Vocalizacién Bokanusauus
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Mbl moxem HabnoaaTe 6osblMe pa3mepbl PyK, pTa, r'yd U sA3bika, TO €CTb BCE T€ YYaCTKM
Hallero Tena, r4e y HAC O4YeHb BbICOKAs MNOTHOCTb PELLENTOPOB, KOTOPble KMMeT
Yype3Bbl4aMHO Ma/leHbKOe CEHCOpPHOE nose. ITO NPOMCXOAMUT B CEKTOpax Tena, U3 KOTOpPbIX
Mbl [0/I)KHbl COBMPaTb OFPOMHOE KOANYecTBO MHGOPMALLMKN K, B CBOIO o4epeab, C 6onbLLIOW
ANCKPUMMHALMOHHOM CNOCOBHOCTLIO, YTO AIBHO AaeT HaM 3BOJIOLMOHHbIE MPenuMyLLecTBa.

MesKay CEHCOPHbIM FOMYHKY/IOM YU MOTOPHbBIM FTOMYHKYJ/IOM €CTb Pa3/InymMA U CXOACTBA: YEM
6osbwe NoTpebHOCTb B YNPaB/ieHUN MeNKOW MOTOPUKOWN W, cnefoBaTeNbHO, YyemM 6onblue
penpeseHTaTMBHOE MPOCTPAHCTBO B MOTOPHOM TOMYHKyne, Tem 6o0nblue KOpKoBOe
CEHCOpPHOEe penpe3eHTaTUBHOE MPOCTPAHCTBO. [pyrMmu CNOBamM, Tam, F4e HaM HyXKHa
6osiee TOYHAA M OTKANMOPOBAHHAA HACTPOMKa MOTOPA, HAaM TaKXKe Hy)KHa bosee BbiCOKas
NNOTHOCTb NPUEMHMKOB, MO3TOMY Mbl HAaXOAUM 60/IbLIOE CXOACTBO MEXKAY FOMYHKY/aMMU.
NckntoueHne coctaBnfeT o06n1acTb reHUTANMI, T4e HaM  HY)KHa O4YeHb BbICOKas
YyBCTBUTE/IbHOCTb, OAHAKO A/19 PENPOAYKTUBHOM GYHKLMN HAM HEe HYXKHa MeKasa MOTOPMKa
(3mecb HeT cxoacTBA MeEXKAY CEHCOPHbIMM W MOTOPHbLIMW TOMYHKynamu). Ecam mbl
MOCMOTPUM Ha YHKLMM PYK, TyD, A3blKa U AaKe rNa3, TO CXOACTBO MEXAY FOMYHKY/amu
6yLeT 04eHb 3HAYUTENIbHBIM.

Ecnv mbl HemHoro yrnybumca B 061acTi NepBUYHON NPOEKL MM, ByAeT O4EHb YANBUTENbHO,
YTO Mbl MOXXEM HAWTU OTIMUUTENIbHBIE KOPPENATbI KaXKA0M 13 YepT, KOTopble Mbl GUKCUPYEM
yepes KaXKAyl KOHKPETHYI0 CeHCOpHYyto cuctemy. Hanpumep: B BU3yasnbHOW 06nactu ectb
HEMpPOHbI, pacnpefesneHHble MO PasHbIM  C/MOAM, KOTOpble aKTUBMPYHOTCA OYeHb
cneumonYeckMmm ocobeHHOCTAMM 06bEKTa, TAKUMM KaK pasHble ANUHbI BOAH. ECTb TaKxke
HEeMpPOHbI, KOTOPbIE PearnpytoT Ha BEPTUKA/IbHbIE, HAK/IOHHbIE IMHUM UK Pa3Hble Yr/bl, a
3aTeM 3aBepLuatoT NOCTpoeHne 0bbeKTa B NpoLLecce BOCNPUATHUA.

Takum 06pa3om, Mbl MOXKEM CKa3aTb, YTO HAaXOAMM O4YeHb cneumduyeckme aHaanuTUYecKne
HEMPOHHbIE KOPPENATbI, KOTOPbIE OMNPABAbIBAOT CEHCOPHbIN deHomeH. OgHaKo BoCnpuATUe
HAaMHOro C/NI0XKHEee, NOTOMY YTO OHO ObecneymBaeT OKOHYaTe/NbHOe NOCTPOoeHWe ObbekTa.
OHo nopgpasymeBaeT aKT CO3MAAHUSA, TOTAA Kak Apyriue obnacTu, Apyrme noacuMcTemMbl Halwero
MO3ra Co34atoT 06BEKT BOCMPUATUA UNN OBBEKT CO3HAHMUSA.

1.1.4 C60pKa KaK 06bEKT CO3HaHUA

Mocne Hayana AENCTBUA KMHECTeTUYECKas Menoausa pa3BopaYnBaeTca nocies0BaTenbHo, U
€e KOHEYHbIM NPoABNEHNEM ABNAETCA MMEHHO HEPBHO-MbILLIEYHAA aKTUBaALMA U COBCTBEHHO
ABUXKeHune. To ecTb HauMHaeT UrpaTb Menoams.

B pa3BepTbiBaHMM A0/IXKHbI ObITb:
e bernocts.

e CobpaHHOCTb.

e Putm.

e [IpeemCcTBEHHOCTb.




3pecb Mbl 0bHapyXuBaem, 4yto npedpoHTanbHaa Kopa (CPF) u apyrve obnactv LONXKHbI
3aHMMaTbCA  COOPKOM  Pas/IMYHbIX  KOMMOHEHTOB  ABMraTeNbHOW  NPOrpammbl.
PacnpocTpaHeHWe KMHECTETUYECKON MeNoanmn KOHTPOUpyeTcs N06HOM KOpOoK, KoTopasa He
CNocobHa ocyLwecTBAATb UHble GYHKLMUK. [0 Mepe Toro, Kak Mbl aBTOMaTU3UPYEM ABUMKEHWE,
npedpoHTanbHasA Kopa nosyvyaeT BO3MOXHOCTb BblOMpaTb gpyrue nporpammbl (Di Santo,
2015).

[BuratenbHole aBTOMaTU3Mbl - 3TO Te, KOTOpble NO3BOSIAKOT Ham 3d)d)eKTMBHO BbINOJZIHATb
ABUraTe/ibHbl€ HaBblKKN NN ,ﬂ,eﬁCTBMﬂ, HEe 3a4yMbIBaACb O HUX. Enaro,u,apﬂ 3TOMY Mbl MOXXEM
OA4HOBPEMEHHO pPeasin30BbiBaTb HECKOJIbKO ABUraTe/ibHbIX HABbIKOB. ﬂpKMM npumepom
ABNAETCA BOXAEHUNE aBToMobuns: Korga mbl ymeem Xopowo BognTb, MHOTME ABUTraTe/ibHble
,ﬂ,eﬁCTBMﬂ, TaKne KaK nepexkaryeHne nepenayd, HaxXatme Ha cuensieHune, B3rnAag B 3€pKasio u
T. 4., Mbl BbINMO/THAEM aBTOMAaTUYECKN N, CedoBaTe/IbHO, NOAKOPKOBbIM MyTEM.

EcTb Npour3BONbHbIE ABUMKEHUA, KOTOPbIE ABAAIOTCA BPOMKAEHHbIMU ANA YeNOBEeKa M Hapg,
KOTOPbIMW HET abCONOTHOIO KOHTPOAS, HO eCTb ABWUKEHWA, HAa KOTOpble MOXHO B/UATH,
TakMe Kak, Hanpumep, AbixaHue wunu ceppuebuenune. CywecTByeT TaKke Lenblit Habop
[BWXKEHWIM, Ha3blBaeMbIX aBTOMATMYECKMMM WAW  aBTOMATM3UPOBAHHLIMKM, KOTOpble
ABNAIOTCA CNeACTBMEM MOBTOPEHMA NPOWM3BOJIbHBLIX ABUMKEHWM, TaK YTO BMELIATE/NbCTBO
CO3HAHMA M BHUMaHUA Bonblue He TpebyeTcs.

ABTOMaTMYeCKan MOTOPUKA (NasieOKMHETMKA) HEMPOAHAaTOMMUYECKM COOTBETCTBYET NepBOMY
HaZcermeHTapHOMY naneosHLedaIMYeCcCKoMy YPOBHIO, KOTOPbIN BK/OYAET NO0CATOE TENO,
cybTanammyeckoe AApo, YepHylo cybCcTaHUMIO, KpacHoe AApo, OYropKM 4YeTBepOoXoJiMus,
BeCTUOyNapHble aapa, O6ynbbapHy0 ONNBY, PETUKYIAPHYIO GOPMALMIO U MO3XKEYOK. Y
MAeKonuTalowmux [06aBnATCA HeKoTopble 06/1acTU KOpbl FONOBHOrO MO3ra, KOTopble
KOHTPONMPYIOT 3TM  NOAKOPKOBble, nNaneosHuedannyeckme UeHTpbl. Bo  Bpems
dunoreHeTMYeCKOoro  pas3BUTUA  nNaneosHuedannyeckme  UEHTPbl  MOANPULMPYIOT
NPepbIBUCTYIO pPedNeKTOPHYIO aKTUBHOCTb, YTO MPUBOAUT K MNOSBAEHMIO aBTOMAaTMYECKOM
moTopukm (Loyber, 1988).

B 3aK/Il0OYEHMEe CKaXKeMm, YTO Mbl MOXKEM pasaenunTb 4BUraTe/IbHYH CUCTEMY Ha TPU YPOBHA:

1) BepxHuiA ypoBEHb: COCTOUT M3 MOTOPHbIX 061acTel KOpPbI, @ TaKXKe BKAto4YaeT ob61acTb 6-4-
AMC.

2) MNpPOMEKYTOUHbI YPOBEHb: OH COCTOWUT M3 CTBO/MA FO/IOBHOTO MO3ra, OTKyZa OTXOAAT
HepBHble NYTU, UHHEPBUPYIOLLME CMIMHHOMN MO3T.

3) HUXKHMI YypOBEHb: 3TO CMUHHOM MO3T.

Mbl cocpefoTouMMCA Ha BepXHeM YpOBHe, TaK KakK 3TO MecCTo, rae ABUXKEHWUA CTaHOBATCA
OCO3HaHHbIMU.

MepBbiii YPOBEHb COCTOMT M3 MOTOPHOW KOPbl M OTBEYaeT 3a MAaHUPOBaHME ABUXNKEHUA U
OTMPaBKYy MOTOPHbIX CUFHANOB, KOTOPbIE AOJIXKHbl BbINONHATLCA MOTOPHbIMU HEWPOHAMMU,
PaCrno/IO)KEeHHbIMM B CMMHHOM Mo3re. ECTb TaKKe CoeauHEeHWs ANnA pPeryampoBaHus
ABUXKEHU ronosbl. Kopa ronoBHOro mosra MOKeT AeWCTBOBaTb Ha MO3rOBOE BELLECTBO
NPAMO WM KOCBEHHO (KOPTUKO-CNUHANbHOE). Bbliiaa 13 Kopbl, KOPKOBO-CMMHANbHbIN Ny4OK




AOCTMraeT CTBOJIa MO3ra - 3TO TO CaMOe MeCTO, B KOTOPOM OO/bLUMHCTBO BOJIOKOH
nepecekarT CPeaH JIMHUKD W NepemMeLlLatoTca Ha MNPOTMBOMOJIONKHYIO CTOPOHY
(naTepanbHbIN KOPTUKO-CMMHHOMO3rOBOM NYYOK). J/IMWb HE6ObLLOE KOIMYECTBO BOJIOKOH He
nepecekawTca, a MAyT nNpAMO K MO3roBomy Bel,ecTBy. bO/bWKMHCTBO BONOKOH
KOPTMKOCMMHANbHOFO My4YKa OKaHYMBAKOTCA WMHTEPHEMPOHAMW, TOrga KaK MeHbluee WX
KOJINYECTBO OKaH4YMBaeTcA moToHenpoHamu (Tamorri, 2004).

[BVXXeHUns, KoTopble 3anporpaMmMpoBaHbl 061acTblo 6 M BbINOMHAKTCA obnactbio 4 C
NMOMOLLBbIO pPene Ha MOTOHEMPOH MO3BOHOYHWMKA, ABAAIOTCA MPOM3BOJIbHBIMU UM
CO3HaTeNbHbIMU ABUXKEHUAMU. B TO BPEMSA KaK ABUNKEHUA, POXKAEHHbBIE N3 HUMKHUX HEPBHbIX
LLeHTPOB, MOTYT BbITb UK He BbiTb (An CaHTo, 2015).

PucyHok 5: Mepapxunueckue ypoBHHU

CTaTb 33BMCMMBIM OT 6onee HUakoro Wepapxuyeckoro ypoeHAa
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NcToYHKUK: cobcTBEHHAA pa3paboTKa




1.2 TuraHTCcKMe nupamugHble Knetkn beua w
KOPTUKO-CNMUHHOMO3roBOM NyTb

1.2.1 Kopa, chom, cnneteHna u ctonbubi

Kopa ronoBHOro mosra COCTOMT U3 TPeX YeTBepTen HEMPOHHbIX TEN BCEN HEPBHOWM
cucTembl, W NO3TOMY MNOALEP*KMBAET CO3HaTeNbHble U NPOM3BOJIbHbIE
U3HEHHble ¢YHKUMKM. Kopa ro/0BHOrO MoO3ra MNoJiydyaeT YyBCTBUTE/bHbIE
BXOAHble AaHHble OT Pa3/INYHbIX YacTel Tesa, 4eKoAUPYET, UHTErPUPYET, XPaHUT
M UCNONb3YeT UX ANA aganTauum NoBeaeHUs K ntoboi cutyauuu. (Puran, 1987).

Kopa r0O1I0BHOIO MO3ra COCTOUT U3 rpynnbl HEPBHbLIX BOJIOKOH, HeﬁpOHOB, rnmun un
KpPOBEHOCHbIX COCYyA0B.

B KOpe Mbl Haxoaum cheayrouine Tunbl HEPBHbIX KNIETOK!

* MMMpamnaHble KNeTKK (TaKkxkKe HasbiBaemble KneTkamum beua): oHu nmetoT camble
60/1blLME KIETOYHbIE TeNa U HAaXOAATCA B NPELLEHTPaNbHOM MOTOPHOM U3BUUHE.
BepLluMHbl 3TUX KNETOK YKa3biBalOT Ha KOPY, M M3 3TOM BEPLUMHbI POXKAaeTca
OEHAPUT, KOTOPbIM UAET K MSATKOM MO3roBo 060/104Ke (BHYTPEHHEN MO3roBOM
060104Ke), rae OH UCNyCKaeT KonnaTepasibHblie BETBM. AKCOH 3TUX KNETOK UAeT B
6onee rnyboKkune caom Kopbl UK BXOANUT B 6enoe BeLecTBO ro/IOBHOrO MO3ra Kak
accouMaTMBHOE BOIOKHO.

e 3Be3ayaTble KAETKU: 3TO MHOMOYro/ibHble KNETKKU, KOTOPbIe UMEIT HECKONBbKO
Pa3BETB/IEHHbIX AEHAPUTOB U KOPOTKUM aKCOH. OHM obuiatoTca ¢ coceaHumm
HEeMPOHaAMMU.

e K/IeTKM BepeTeHa: OHU HaxoAATCA B CaMbiX FYOOKUX CMOSAX KOPbl U MMEIOT
OEHAPUTbI Ha NotoCax Tena KNeTku. HUXHUIM aeHapuT pa3BeTBAsEeTCa B O4HOM
Cnoe, a BEPXHWUN AeHAPUT MAeT BBEPX K KOope ro/sIoBHOro mo3ra. AKCOH 3ToM
KNEeTKM HanpaBaeH B CTOPOHY 6enoro BeLLecTBa, Kak akCoH nnpamua,

e [OpM30OHTaNbHbIE KAETKM Kaxana: 3TO ManeHbKMe KNETKM, PacroNOXKeHHble
FOPU30OHTaNbHO BO BHELIHEM C/I0€ KOpbl. AKCOH 3TUX K/IETOK NpOXoAuT
napannesibHo Kope roIoBHOrO MO3ra M KOHTaKTUPYeT C AeHAPUTAMU TUTaHTCKUX
KneTok beua. [leHApUTbI POXKAAIOTCA Ha KaXKAOM KOHLE 3TOWN KETKM.

e Knetkn MapTUHOTTU: 3TU KNETKMU NPUCYTCTBYHOT BO BCEX C/IOAX KOPbI, @ UX aKCOH
HaLleNeH Ha MATKYI0 Mo3roByto 060/104Ky Kopbl (Snell, 1999).

Mbl MOXeM pasaenvTb KOpy roJIoBHOro Mo3ra Ha 6 cnoes, oT nepudepun K
LEeHTPY:

1) MoneKkynapHbIi CNOIN: coegUHUTE NOBEPXHOCTb C HUXHUMM COAMM.

2) BHELWHUI 3epHUCTbIN CNOKN: MPUHUMAET HEPBHbIE CUTHANbl OT APYrMX CA0EB
KOpbl.




3) BHewHWn nMpamuaHbiii CNOM: NPOELUPYET MEMKKOPTUKAJbHbIA HEPBHbIN
MMMy bC.

4) BHYTPEHHUI 3E€PHUCTbIN C/ION: MOAYyYaeT HEPBHbIN MMMYAbC OT MO3rOBOro U
NOAKOPKOBOTO LLEHTPOB.

5) BHYTPEHHMI nNUpPamuAaHbIA C/AON: HaANpPaB/AET HEPBHbIA WMMMYALC B
CMUHHOMO3roBbl€ Y NOAKOPKOBbIE LEHTPbI.

6) BepeTeHO06OpasHbIA UAM MHOTOGOPMHbLIN CNOW: MNPOELMPYET UMMY/IbC B
apyroe nonywapwue (Rigal, 1987).

PucyHok 6: Chou Kopbl rOJ1I0BHOFO MO3ra
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NcTouHuK: [M30bparkeHne 6e3 HasBaHMA CNOEB KOpbl ros10BHOro mosral. (2015, 31 wmions).
MonyyeHo C https://image.slidesharecdn.com/corteza-cerebral-1225335354159428-
8/95/corteza-cerebral-17-728.jpg?cb=1236975568.

MOLECULAR MOIEKYNSIPHbIN
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GRANULAR EXTERNA BHELWHMIN rPaHYIMPOBaHHbIN
PIRAMIDAL EXTERNA BHELHWIN NMPaMNLANbHbIN
GRANULAR INTERNA BHYTPEHHUIM FPaHYAMPOBAHHbIN
PIRAMIDAL INTERNA BHYTPEHHMI MMPAMUNAA/bHbIN
MULTIFORME pa3HoobpasHbIi

Kak noKasaHo Ha npeapblaywem n3o06paxkeHunm, B KaXKA0M C10€e eCTb pasHble TUMbl HeMPOHOB
C pasHbIMK GYHKUMAMMU, OTIMYAIOWMMK UX APYT OT gpyra. HelipoHbl pacnonoKeHbl B BUAe
BEPTUKaNbHbIX CTON6LOB. HecmoTpa Ha CyLlecTBOBaHME MHOXecTBa Teopuit o paboTe
KOJIOHH, TOYHO M3BECTHO CNeaytoLee:

1) MocTynatowmin CEHCOPHbIN CUrHaAN CHayana Bo36y)KaaeT HeMpOHHbIK cnon IV. CurHan
pacnpocTpaHAETCA K NOBEPXHOCTU KOPbI, @ TaK¥Ke K 6osiee rnybokMm cnosam.

2) Cnon | »n Il nonyyat auddysHble Hecneunduyeckme CUrHanbl OT PETUKYNAPHOM
aKTMBATOPHOM CUCTEMbI. Yepes NoCcTynaeHne STUX CUrHAI0B MOXHO KOHTPO/IMPOBATb 0OLLNIA
ypOBeHb BO36yAMMOCTUN KOPbI.

3) HepoHbl B cioax V 1 VI npoeumnpyoT akcoHbl B Apyrne 4aCcTu HEPBHOM CUCTEMbI: OfHU - B
pas3nnyHble 061aCTM Kopbl, Apyrue - B bonee rnybokue CTPYKTypbl MO3ra, Takne Kak Taslamyc
WX CTBOJI, @ HEKOTOPbIE AaKe B NPOoA0Arosatbii mo3r (MatoH , 2006).

Kaxkabli BEPTUKaNbHbIM HEMPOHHbIN cTONbOeL, OTBEYAET 33 MHTEPMpPEeTaLMIO ONpPeaeNeHHOro
TMna uHdopmaumm (Guyton and Hall, 2006). B 3puTenbHOM Kope onpeaeneHHbln ctonbel,
ObyneT WHTepnpeTUMpoBaTb BM3YasibHble CUTHA/bI, BbI3BAHHbIE JIMHUAMMU, WAYLWMMWA B
onpeaeneHHOM Hamnpas/JeHWW, B TO BPeMs KaK pgpyroi ctonbey, byaetr oTBeyaTb 3a
WMHTEpNpeTaunto MHGOPMaLUKM OT NMHUIA APYrUX TUMOB, APYrMMKM crnocobamm, ¢ apyrom
TOJ/ILLMHOM U TaK fanee.

3TN KONIOHHbI HE TO/IbKO BbIMOJIHAKOT MOTOPHYO QYHKLUMIO, HO TaKXKe OTBEYAIOT 38 MOTOPHO-
CEHCOpPHYIO WMHTerpaumto. CnefoBaTesibHO, YeM Bbille YyBCTBUMTENbHOCTb B 06/1acTh, Tem
6onbLie NPOCTPAHCTBO M reorpaduryeckasn 61M30CTb MeXKAy KOJIOHHamM (60bLue NAOTHOCTD).

Mbl Umeem B BUAY INCTbl KOPOTKMX aKCOHHbIX HEMPOHOB, KOTOPbIE OTAENAOT CNOU APYr OT
Apyra v coeguHAT pasHble cekTopbl Kopbl (Di Santo, 2015).




1.2.2 KonoHouyHasa opraHusauua. BHyTpMMbIlWEYHAA U MeXKMbllleYyHasa
KoopAuHauumsA

PaHee KuMHecTeTMYyecKaa menoaua ynomMmmnHanaCb B Kayectee npumepa AOnA
NOHMMAHNA NMPOrPammnMpPpoOBaHNA ABUTaTENIbHOTO aKTa. |/|CI'IOJ'Ib3yﬂ CpaBHeHUE C
MY3blKaHTaMu, OTBEYaOWMMKU 3a UCNOJIHEHME Mmenoann, Mbl CCbllaeMCA Ha
KOHKPETHOIo NMaHUCTa.

Ecnv mbl BO3bMeM 3TOro NUMAHMCTA 3a obpasel, Mbl CMOXKEM MPeACcTaBUTb, YTO
KNaBuaTypa pacnosiokeHa Ha MP1, u 4TO KaxAaas M3 KNaBul COOTBETCTBYET
ctonbuy. MOTOpPHbIM aKT U, 0COBEHHO, ero rAapMOHUYHOCTb ByayT 3aBUCETb OT
HenpepbIBHOCTK, C KOTOPOI MY3bIKaHT UrPaeT Ha NPaBWU/IbHbIX KNaBULIAX.

KonnuectBo cToN6L,0B MbilLLbl 3aBUCUT HE OT ee pa3mepa, a OT KO/IMYECTBa ABUraTe/bHbIX
eOMHUL, KOTOpble HacTpauBaloT U PEryanpyloT ee HepsHo. CnepoBaTenbHO, YEM Bbllle
TOHKaA KoOOpAMHaLMA 3TOM MbllwUbl, Tem 6onbwe MP1 1 6onblue KoAn4ecTso cTo6uoB (He
NyTaTb C HEMPOHHbIMM CIOAMM, YNIOMAHYTLIMU BblLLE).

PucyHok 7: MnaHucr

MCTOYHMK: camocTonTelbHas pa3paboTka.

Korga roBopsaT O KayecTBe WM TAapMOHMM ABUMKEHWW, 3TO OyaeT 3aBWUCETb OT ABYX
N3MepPeHUN, 3 UMEHHO: BHYTPUMbILIEYHOW KOOPAMHALMU U MEXMbILLEYHOM KOOPAMHALMUMN.

Mpopgonxaa npumep C NUAHUCTOM, Mbl MOXeM OnpesennTb UX KaK:

® BHyTpuMbIlLleYHaa KoopAuHauMA: 3TO CNOCOBHOCTb MMaHMUCTa Ha6VIpaTb Hambonbluee
KONn4ecTBo CTOI'I6LI,OB, COOTBETCTBYHOWMNX MblLULLE.




CornacHo naeam Toyca ®axapgo (1999), BHyTpMMbILLEYHAA KOOPAMHALMA - 3TO CNOCOBHOCTb
3a/le/CTBOBATb ABUraTe/lbHble eaMHULbI OAHOW U TOM e MbllLbl, KoTopas byaeT 3aBUCETb
OT CNeAyoLLMX XapaKTEPUCTUK:

(0) npOCTpaHCTBeHHbe/‘l Ha6op: OTHOCUTCA K KOZIYECTBY 3aﬂ,eﬁCTBOBaHHbIX BOJIOKOH. OTCI-O,EI,a
MbllWEeYHOE HanpAaXeHne MOXKeET yBeINMYMUBATLCA NN YMEHDLLLUATLCA B 3aBUCUMMOCTUN OT TOTO,
KaKaA 0eATeE/NNIbHOCTb Tpe6yeT 3TOro.

0 BpemeHHOe 3aaencTBOBaHME: 3TO CBA3AHO C 4YaCTOTOM, C KOTOPOM aKTUBUPYHOTCA
MblLlLEYHble BOJIOKHA. HanpArKeHne MblLL, MOXKeT BapbMPOBATLCA B 3aBUCMMOCTM OT TOTO, KaK
4acTo 3a4eMCTBYIOTCS BO/IOKHA.

0 CMHXPOHM3aLMA ABUTATENbHbIX €ANHUL: «OBbIYHO ABUraTe/ibHbIE eAMHULbI aKTUBUPYHOTCA
ACUHXPOHHO (TaK, YTObbI ABMXKEHME BbI/I0 NNaBHbIM), XOTA KaXKeTcAa (Kak U Yy TAXKeNoaTneTos),
YTO MPU MAKCMMa/NbHOM MPOWU3BO/IBHOM COKPALEHUM OHW AEeNaloT 3TO CUHXPOHHO»
(Paxappo, 1999, c. 47).

e MeXmblweyHas KoOopAuHauunAa: 3To CNocobHOCTb NMaHMUCTa nepenasatb HOTbI B M,a,eaanoﬁ
rapMoH1N N B TO XKe BpeEMA nsberatb Ha6opa HEHYXHbIX CTOJ'I6LI|OB.

Takmm 06pa30N\, Mbl MOXEeM MOHATb, YTO MEXMbllLEeYHaa KoopanHauma - 3To CcnocobHoCTb
AdKTUBUPOBATb COOTBETCTBYHOLWME MbllIEYHbIE BOJIOKHA HE TOJ/IbKO MbllUblI-arOHNCTa, HO U €€
CNHEepPrmncros. B csoto oyepeapb, HEO6XO,CI,MMO, 4yTOObI CTOJ'I6Ll,bI, COOTBETCTBYHOLWME MbllLUaMm-
dHTAaroHNCTam, He Ha6MpaJ'IMCb, 4YTO OrpaHn4mMBaeT aKTUBHOCTb OCHOBHbIX MbILUL,
OoTBEYaLWKnX 3a ABUKEHUNE.

OuyeHb BaXKHO, YTOObI B Pa3/IMYHbIX FPyMnax Mbiwl, Obla XOpoLLaa Noc/ie0BaTENbHOCTb U
CUHXPOHM3aLMA, HEKOTOPbIE M3 KOTOPbIX AaKTUBMPOBAHbLI (arOHWUCTbI UMW CUHEPrUCTbI), a
Apyrve nHrMbupytoTtcs (aHTaroHUCTbI).

3TU KOOPAMHUPYIOLLME MNpoLecchl byayT 3aBUCETb OT CNOCOBHOCTU HEPBHOM CUCTEMbBI K
TOPMOXKEHUID U COAEMNCTBUIO, YTO CBSI3AHO C Pa3/IMYHbIMU HepBHbIMU pednekcamum (Di
Santo, 2015).

1.2.3 O6byueHne n MOTOPHbLIN NAaPa3nUTO3. YayulleHne MOTOPUKHU
MpokcumanbHoe obydyeHue

npe,ﬂ,CTaBbTe, YTO NNAHUCT He Ha6mpaeT TOYHbIE€ HOTbl, @ BMECTO 3TOro e€ro naseuy HanpasaieH
6€e3 Ha4a/IbHOro HaBblKa K KNaBuwam, KOTopbleé COOTBETCTBYHOT APYIrMM MblLLLAM.

YTO nponcxoanT, TaK 3TO TO, YTO aKTUBUPYIOTCA HECOOTBETCTBYIOLLNE CTOJ'I6LI,bI. JTO ABNeHUe
O6l'ly‘-IeHl/1F| M MOTOPHOTO NMNapa3nTo3a COCTaBNAET 6OJ'IbLLIyl0 4acCTb HapyLUGHM[;i ,ﬂ,BMFaTeﬂbHOVI
AdKTUBHOCTU.




PucyHoK 8: NMpoKkcumanbHoe obyyeHue
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McTouHMK: camocToATeNbHanA pa3paboTka
CMHKUHE3UN UMEIOT KOPTUKO-KOPKOBOE 06bACHEHME:

a) CyLiecTBYIOT NapasuTapHble aKTMBALMW, reHepupyemblie ogHUM U Tem e PM1 npu
NPOKCUMaNbHOM 0b6y4YeHNMN.

6) MpoucxoaAnT aKTMBaALMSA HECOOTBETCTBYHOLMX CEeKTOPOB. OHW WMHHEPBUPYIOT MbILLLbI,
KOTOpbI€ A0/1XKHbl OCTaBaTbCA HEAKTUBHbIMMU.

C) OHu MOTryT OblTb CTaTUYECKMMU WU ANHaAMUNYEeCKMMU, YTO BJ/INAET HA KayeCtBO U
9KOHOMUYHOCTb UCMO/THEHWA.

r) Kak npaBmio, CMHKMHE3MM CBA3aHbI C aKTUBaLMEN aHTarOHUCTOB B HeNoaxoAsdllee Bpems
n Npun HeaPpPeKTUBHbIX CXEMAX eYEHUA.

CUMHKMHE3UM TaKXKe CBA3aHbl C TPaBMaMmn U GEHOMEHOM «PacTOUYMUTENIbCTBAY:

e OHM cNOCOBCTBYIOT Pa3BUTUIO AUCPYHKLUMOHANbHbIX MOAENEN ABUKEHMIN, KOTOPbIE TaKXKe
Ha3blBalOTCA abeppPaHTHbIMM.

e /X TaK)Ke Ha3bIBaOT CUHAPOMAMM HEMPAaBUAbHbIX ABUMKEHWUN.
e OHM CNOCOBCTBYIOT TPAaBMaM MUO-CYXOXUANIA Pa3IMYHOrO XapaKTepa.

e [pexae Bcero, OHW CNOCOBCTBYIOT 3HAUYUTE/IbHLIM MOTEPAM 3HEPrUKU, KOTOpble MOryT
YXYALWNTb NPOU3BOAUTENBHOCTb.

e 1°



PucyHku 9: NMpokcnmanbHoe obyyeHne u CMHKUHe3nA

NcTouHuk: [M306parkeHne 6e3 Ha3BaHWA NPOKCUMMa/IbHOrO CBEPXOBYYEHUA U CUHKMHE3NK].
(s. f. a). MonyyeHo C https://lh3.googleusercontent.com/--
IZNRQjMWDO/VSOxfDYSeel/AAAAAAAAMTY/6PVoCORpjTc/wl1795-h1319/1.ipg

PucyHku 10: NMpoKkcumanbHoe obyyeHre U CMHKUHe3nA
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NcTouHuK: [M306parkeHne 6e3 Ha3BaHMA NMPOKCMMaAIbHOro 06/1y4eHns N CUHKMHe3nu]. (s. f.
b). MonyyeHo c http://spinalphysio.kornberg.net/christie.jpg

MX ynydlleHne BbIparkaeTcs B CNeAyoWeM:

° npOVICXOLI,VIT nocreneHHoe YCTpaHeHune CMHKVIHE3VIVI, KaK CTaTU4YeCKnx, TaK WU
ANHaMUNYECKUNX, C TOYHOCTbIO aKTUBALUMW T/1aBHbIX repoes.

* BO3MOXHbIN MexaHM3M: MpecuHanTUYecKoe TOPMOXKEHWe A0 TOro, Kak HucxogdAwme
paspAaabl AOCTUTHYT TeNa TMraHTCKUX NMpamng, B cektope accoumaumm mexay CPM mn MP1, To
€CTb 40 TOro, Kak addepeHTHble NopAaKM A0CTUrHYT MP1. 3TO MOXKeT NPOM30MTU B TPaKTax
camoro MP1.

* YTOYHEHME He TO/IbKO KOPTMKaNbHOE, HO BKAOYAET B ce6A MHOroYMCAEHHbIE MPOLLECCI,
KOTOpble BbIXOAAT 3@ pPaMKM KOPKOBO-KOPKOBOW pPEeNeBaHTHOCTM W 3aTparnsaroT
LeHTpanbHble N nepudepmyeckne ceHcopHble pyHKUmMK (Di Santo, 2015).

1.2.4 KopTMKOCNMHaNbHbIM TPaKT. MepeKpecTHoe 0b6yyeHue

KopTUKO-CNMHANbHAA NUpaMuaHas CUCTEMA COCTOUT M3 HEpPBHbIX BOJIOKOH, KOTOpble
NPOXoAAT OT KOpbl FO/IOBHOrO MO3ra K nepegHMm poram CNUHHOTO MO3ra, TAe OHWU
CUHANCUPYIOTCA C MOTOHEMPOHamMU. PyHKUMA KOPTUKOCMMUHANBHOTO MYTU UCKIOUYUTENBHO
MOTOpPHaA. BONbLIMHCTBO BONOKOH MAET U3 1I06HOM Kopbl (06n1acth 4 1 6), 33 HUMK cieaytoT
BOJIOKHA U3 TeMeHHOoM Kopbl (0bnactn 1, 2,3,5u 7)

—
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PucyHOK 11: KopTMKOCNUHaNbHbIA NYTb
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NcTouHUK: [M306parkeHne 6e3 Ha3zBaHUA KOPTUKO-CMMHHOMO3roBoro nytu]. (s. f.). B3ato us

https://1.bp.blogspot.com/-
Zy2HOqxjTRO/VW3ENrmbEUI/AAAAAAAAAUE/YeEOCUSGevAqriggWvWKEiIBgd7nRapyugCLcB

/s1600/imagen49.png
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Motor cortex MoTopHasa Kopa

internal capsule BHYTPEHHAA Kancyna

Basis penduculi OcHoBa MasiTHMKaA

basis pontis 6a3uc noHTUC

pyramids nupammabl

decussation of pyramids nepeKkpecT nnpamua,

Anterior corticospinal tract MepeAHWI KOPTUKOCMMHA/BbHBIN TPAKT
Lateral corticospinal tract BOKOBOWM KOPTMKOCMNMHA/bHbIN TPAKT

KopTuKOCMNMHaNbHbIM TPAKT 6epeT cBoe Hayano B TMraHTCKMX NMPaMUaanbHbIX KneTkax beua
MOTOPHOM KOpbl. HEMPOHbI MOTOPHOWM KOPbI MOCbLIAOT CBOM AaKCOHbI K MOTOPHbIM AZPaM
YyepenHbIX HePBOB, MPOAOATOBAaTOMY MO3TY U BbIMYKNOCTU, HO BOBLUIMHCTBO 3TUX HEPBHbIX
CTPYKTYpP CMYCKAOTCA K CMTMHHOMY MO3TYy.

MupamugHble KNETKM NPOeLMpyroT KOAMATepannM B CTOPOHY KpacHOro Aapa, 6asanbHbix
raHr/IneB, BEHTPAJIbHOrO NaTepasbHOro AApa, peTukynapHoin dopmaumm mn bynbbapHoi
onusbl (Rigal, 1987). 3TM TpaKTbl MOryT NOMo4Yb ONTUMWM3NPOBATb MOTOPHbIN KOHTPO/b,
NMOCKONbKY WMHPOPMAUMA UMPKYIMPYET MO HUM UMKAMYECKW, 4YTO Heobxoaumo pns
BbIMNO/IHEHMA Oecco3HaTeNbHbIX ABUMXKEHMWA. B cBOlO o4yepeab, pybpoCnMHaANbHbLIN TPaKT
nomoraet NMPaMUAHOMY TPAKTY - WMHOrAa OH AenaeT 3To, Npu HeobXoAMMOCTU NOKPbIBAA
CBOM 3a4aun.

Y106bI NPEeacTaBUTb 3Ty TeMy, AaBalTe BblAENNMM OonpeneneHHble NOHATUA, KOTopble MOTyT
NPUBECTU K NyTaHULE:

e [lepeKkpecTHoe o06pa3oBaHMe: 3TO BKAKOYAET yaydlleHWe paboTocnocobHoCTH
HeTPEeHUPOBAHHOW KOHEYHOCTU B OTBET Ha Nepuos, O4HOCTOPOHHMUX YMPasKHEHMI Ha
NPOTUBOMO/ONKHOM CTOPOHE.

® [MeXCTOPOHHUI MepeHOoC: OTHOCUTCA K [BYCTOPOHHEW nepeaaye ABMraTeNbHOro
HaBblKa.

e [lepefaya cuabl: 3TO Nepegaya CUAbl OT HETPEHUPOBAHHOM KOHTpanaTepasbHOM
FOMOJIOTMYHOM MbILWLbI K TPEHNMPOBAHHON KOHEYHOCTH.

OAHO M3 MepBbIX COOBLLEHN O NepekpecTHOM 0bydeHUn 6bin0 B 1894 roay, Koraa dMuan
BpayH Haxana pesnHOBY KHOMKy 10 pa3 B TedeHue 13 AHel TONbKO npasoi pykoi. Mo
NPOLLECTBMM MNOCAEAHErO AHA OHA MOBTOPHO OLEHMAA CBOIO CUAY B PEKMME MAKCUMaIbHOTO
NPOM3BO/IbHOTO COKpalleHnsa (MCV), HO B eé NpPOTMBOMO/IOXKHOM pyKe. PesynbtaT 6bin
OLWENOMAAWMUM - CUNa e€ NIeBOM PyKM yBeanumnacb Ha 43%! deHomeH, Npu KOTOpOM
TPEHMPOBKA OAHON CTOPOHbI Tena yBE/NMYMBAET CUAY APYroW MOMIOBUHbI, U3BECTEH KakK




KOHTp/IaTepanbHasA CUMI0BaA TPEHMPOBKA WM MEepeKpecTHas TPeHMpPOBKa. lMepekpecTHoe
obyyeHMe MOMKeT BKNOYaTb B ceba nepenayvyy MblILLIEYHOW CUAbl HA HETPEHWPOBAHHYHO
NPOTUBOMNONOMKHYIO MbILILY MNOCAe Nepuosa OLHOCTOPOHHEN TPEHWPOBKU M nepepady
06YYaOLWMXCA MOTOPHbIX HAaBbIKOB HETPEHMPOBAHHbIM Mblwuam. (Yxoy, 2000)

BanaxHue nepeKkpecTtHoro OﬁyquMﬂ Ha cuny

HecKko/bKo Mcciea0BaHMI NOATBEPKAAOT Nepeaayy Cu/bl OT TPEHUPOBAHHON KOHEYHOCTH K
€e  HeTPeHMPOBAHHOMY  KOHTpanaTtepaZibHOMY  aHanory mnocne  MaKCUMabHbIX
N30METPUYECKUX COKpaLleHui. MaHH, FepbepT 1 MNaHaesna (2004) nposenn metaaHanus 17
nccnenoBaHM, N3 KOTOPbIX OHM OOHAPYKUAK, YTO YBESIMYEHWNE CUJbl B CPEAHEM COCTaBAAET
7,8% NO CPaBHEHWUIO C UCXOAHOM CUNOM B MPOTMBOMO/IONKHON KOHEYHOCTU. YBenuueHue
peasibHO, XOTA B HEKOTOPbIX CAy4Yasx UccnedoBaTenn yTBEP KAatoT, YTO NPU NepeKpecTHOM
0by4YeHNM YMEHbLLEHME CU/Ibl MOXKET ObITb 0C/TabNEHO UM YBEIMYEHO NMPU MMMOBUAIN3ALUMK
KOHEeYHOCTU. B 6OonblIMHCTBE CTaTel MO KPOCC-CMNOBOMY OOYyYeHWIO MOPPONOrnyeckmx
n3ameHeHun (rmnepTpodumn) HeTPEHNPOBAHHON KOHEYHOCTN He HabaogaeTcs.

PucyHoK 12: NepeKpecTtHoe obyyeHue
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MCTOYHMK: camocTonTelbHan pa3paboTka

Yto KacaeTcs OAHOCTOPOHHWX AENCTBUIM U MepeKkpecTHoro obyyeHus, GbIO0 U3YYeHO Ha
HUXKHUX KoHeyHocTax (MMII), yTo BO Bpems ABYCTOPOHHErO BbINMOJHEHUSA NPOUCXOAUT
60/blian aKTMBALMA MbILL, NO CPABHEHWUIO C OAHOCTOPOHHWMMM COKpaweHuamn (Behm,
2003). [BycTOpOHHee obsieryeHne aKTUMBALMM MOXKET OblTb CBA3AaHO C YCUIEHUEM
BO3OyXKaaoWmnx pedaekcoB ¢ 6osee CUAbHbBIMM  HAACMMHANbHBIMU  HUCXOASLWMMM
CUTHaNamMm nnum 6onee CUNbHLIM TOPMOKEHMEM.




3ddeKkT nepekpectHoro obOyyYeHMAs MOMKEeT 3aBMCeTb OT HanpaBAeHWsA nepeHoca.
NccnepoBaHme ®@aptuHra (2005) 6bl10 nNepBbiM, B KOTOPOM WM3y4anocb BAUAHME
HanpaB/ieHMA NepeHoca Ha TPEHWPOBKY KPOCC-CMNOBbLIX ynparkHeHWn. CambiM BaXKHbIM
OTKpbITMEM 6blNO TO, 4YTO 3TOT 3OO EKT MNPOABAANCA TONbKO MNOCAe TPEHUPOBKMU
AOMUHUPYIOLLEN PYKM Yy NPaBLLUEN, @ TaKKe YTO He OblN0 3HAYNTE/IbHbIX U3SMEHEHWUI CUNbI OT
NeBON HEeAOMWHAHTHOM PYKU K gomuHupytowein. OAMH M3 BO3MOMHbIX MEXaHWU3MOB
3aK/t0YaeTca B TOM, YTO OAHA KOHEYHOCTb 60/iee KOMMNEeTeHTHA B OCBOEHUM UK 0ByYeHUM
HOBOW ABWraTe/ibHOW 3ajaye, Yem pgpyras, W, cnefoBaTeNbHO, MOXKET ObiTb nepeaaHo
6osblie MHPopmaumu. Takum obpasom, Hambonbllas nepegaya HabnawgaeTca TONbKO OT
AOMUHUPYIOLLENM KOHEYHOCTU K HEAJOMUHAHTHOW. (PapTuHr, 2010)

CNoOXXHOCTb MAM 3HAKOMCTBO C 3ap,aqe171 ABNAETCA onpeaenaroumnm d)aKTOpOM Aana Kpocc-
TPEHWHIA CUA0BbLIX N MOTOPHbLIX HaBbIKOB. Ecnu 3agava HemnsBecTHa obenm KOHEYHOCTAM,
nepenada Cuiabl, BEPOATHO, I'IpOM30l‘;1,CI|eT B Ntob6om HanpasaeHUN.

Kak uMmeHHO apantauus, nNOAAEpPXKMBaOWAA U3MEHEeHUA, MNPOUCXOAMUT  Ha
NPOTMBONOJIO}KHOW CTOPOHE BO BPeMs TPEHUPOBKU?

YpOBHM agantauunu:

e KOopTUKanbHbIN.

* [To4KOPKOBbI.

e CnycKatowmeca 4oporu.
e MeaynnsapHbIn.

e MyCKyNUCTbIN.




PucyHok 13: lNMepekpecTHaA cBA3b
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NCTOYHUK: camoaenbHbIN.

Apyrue KoHuenuumn Kpocc-noaKAYeHns
TpaHcKannosanbHas cBA3b

TepmuMH  MOTOpHOe 06/yyeHMe OMNWUCbIBAaeT  ABYCTOPOHHIOK  KOPKOBO-CMUHAJIbHYIO
aKTMBHOCTb, BO3HMKAIOWY MNpPU OAHOCTOPOHHEM ABMXKeHWW. Mosonnuctoe Teno,
coeauHslowee oba nonywapua, MOXKET BHOCUTb CBOW BKJaZ B 3TOT MpoLlecc.
FOpU30HTaNbHbIE MOTOPHbIE CBA3M MEXAY MPaBbiM U NEBbIM NOAYLIAPUAMWU NMEPBUYHOM
MOTOPHOM KOpbl MOTYT NepeaaBaTh BO36YKAAOLLYH Y TOPMO3HYH aKTUBHOCTb U TEM CaMbIM
PerynvMpoBaTb aKTUBHOCTb MOTOPHOM KOpbl.

KopTtukocnuHanbHasn cBA3b

KopTuKkocnmMHanbHble BOJIOKHA NPOXOAAT Yepe3 BHYTPEHHIOK Kancyay K BeHTPa/bHOM YacTu
cpeagHero mosra. OKO/IO Tpex 4YeTBepTeir pacnafaloTcs, a OCTa/ibHble, HE MNepeceKasch,
OMYCKaloTCs BHM3 M 06pa3ytoT BEHTPasibHbIE KOPTUKOCMMHAAbHbIE TPAKTbl. ITU BOJIOKHA (XOTA
MX W HebONblIOE KONMYECTBO) NPEACTaBAAOT CcobOM [oCTaTovyHOe npeacTaB/eHue
LEHTPa/bHbIX  ABUraTeNbHbIX WMMYAbCOB, KOTOPble OCTAlTCA  UNCUNATepasbHbIMU
CTUMYJIaMU MU MOTYT ONOCPe0BaTb aKTUBALMIO KOHEYHOCTHU, HE BbINOJTHAIOLWLEN YIPaXKHEHUS.

BanaHue nepeKkpecTHOro obyyeHus Ha gpyrue MexaHu3mbl

MbiweyHble MexXxaHN3Mbl




OHM BK/OYAIOT M3MEHEHWUA B MbILLIEYHOM MacCe, KOHUEHTPALUMN MbIEYHbIX GEepMEHTOB,
rOPMOHa/IbHble M3MEHEHUA U MogMdUKaLMM B COCTaBe COKpaTUTeNbHbIXx 6enkos. OaHaKo
Hay4Hble UCCNenoBaHUA MOKa3bIBalOT, YTO 3TN Nepudepuryeckme agantaumm MaaoBEPOATHbI
npu Kpocc-TpeHuHre (Carrol, 2001).

CnuHanbHble MeXaHU3Mbl

HecmoTps Ha TO, YTO B CNMHHOM MO3re CyLLeCTByeT CNOXHAA CeTb HEMPOHHDLIX Lenew, HeT
HUKAKMX [0Ka3aTeNbCTB B MNO/Ib3y WM3MEHEHMA B MO3BOHOYHMKE, MPOUCXOSALMX B
HEeTPEeHMPOBAHHOM nonywapun. XoTa Bapuauum B H-pednekce He obHapyKeHbl, AaBaKTe
BCMOMHMM, 4YTO CyLLeCcTByeT HeMpOoaHAaTOMMYeCKas CBA3b 4Yepe3 KOMUCCypanbHble
MHTEPHENPOHbI, KOTOPbIE NePEeCEKALOT CPEAHIO IMHUIO, YUTOObI TOPMO3UTbL MK BO3OYKAATb.
Ho ewe He 6b110 NPOAEMOHCTPUPOBAHO, YTO 3TM MEXAaHM3Mbl BHOCAT BK/aZ B MepeKpecTHoe
obyueHue.

KopKoBble mexaHusmbl

BONbWWHCTBO McCNenoBaHWUIA CXOAATCA BO MHEHWMM, YTO nepesadvya HaBblKOB ABAAeTCA
OTBETOM Ha ABuraTesbHoe obyyeHue, KOHTPOIMpyeMoe KOPKOBOM adanTtaumein. MoTopHoe
oby4yeHue 6bl10 CBA3AHO C MNAACTUYHOCTbIO MO3ra, BKNOYan 061acTi NePBUYHON MOTOPHOM
KOpbl, NPEMOTOPHOW U AOMNONHUTENBHOW MOTOPHOM 0bnacTy.

HepBHble apgantaumm obycnosneHbl Tem ¢aKTOM, 4YTO nepegaya MonepeyHor Cubl
NPOMCXOANT B OTCYTCTBME rnNepTpodun. M3meHeHUs NPOUCXOLAT B MO3rOBOM aKTMBALMM KaK
KOPKOBbIX MOJ/IyLIApPWA, TaK M COMATOCEHCOPHOM KOPbl, KPOCC-TPEHWHI KOHTpOAMpyeTca
KOpKoBOW agantauuein, 1 M1 urpaet pyHAAMEHTANbHYIO POb.
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3 JleyebHaA rMMHacTUKa

Bo3moXKHOCTb npopa60TaTb 340pOBYHO KOHEYHOCTb AN1A
nepegadvun cnabl Uan cnocobHocTen cBoemy ID,BOI‘/"IHMKy.

naDECTGSMM, CNaCTUYHOCTb nanm remunaerna.

Peabunutauyms

CTONKHYANCS C MMMObBUAn3aLmeit MAM o4HOCTOPOHHUMM
TPaBMamMm.

BO3MOMKHOCTb YMEHbLLUEHWUA MOTEPU CUbI.
OTabixaTb?

BnAbl CNOPTA

Q MprobpeTeHne MOTOPUKN.
- Mepenaya obyyeHus.

MCTOYHMK: camocTonTelbHan pa3paboTka
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