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Buraaun Tuxouun
OOyueHue ABUraTeJbLHbLIM el CTBHAM
CIIOPTCMEHOB B IPbIZKKAaX B BBICOTY

BBE/IEHUE

B 1947 romy nosiBunack Hayka 00 YIpaBJI€HWH U CBS3M B MAIMHAX W KMBBIX OPraHU3MaXx,
Ha3BaHHas ee co3zaresieM H. Bunepom krOepHeTHKOi. DTa HayKka 0ObeIMHSAET pa3InyHble 00IacTH
3HaHUH U YeJIOBEUECKOM IeATEIbHOCTH, T/Ie UMEIOT MECTO MpoLecchl yrpaBieHus. K Hum orHocutes
U ynpasyieHue IBkeHUAMU. CoXpaHss BCE YEPThI, IPUCYIIUE (PU3UOIOTMHA IBUKEHUN, YIIPAaBJICHHUE
IBWKEHHUSIMU UCIIONIB3YET B TO K€ BPeMsI psiji OOIMX KMOEPHETHUECKUX MPUHIMIIOB. KnbepHeTnka
MMeeT MPUKJIAIHYI0 HallPaBJIeHHOCTD U MPEJCTABIISIET COOOM, TIO BRIPAKEHUIO OEIIMICKOTO YYEHOTO
JI. Ky punbsns, uckyccrBo 3(p(peKTUBHOIO IENCTBHUS.

Bo3spociuee 3a nocneaHee BpeMsi BHUMaHKME K HAyYHOW OpraHU3aluM Tpy/a, CIIOPTUBHOM Tpe-
HUPOBKH M MHOTUX JPYTUX 00JIacTell AesTEeIbHOCTH YeI0BeKa, 00YCIOBJIEHHON NPIMEHEHUEM CIIOK-
HBIX M YCTOMUMBBIX [BUraTeJbHBIX HABBIKOB, MOBBICUJIO 3HAUEHHME MUCCIIEA0BAHUI B 00J1aCTU KOOp-
nvHanmy akeHuit. [lorpedoBanack pa3padoTKa TEOPETUIECKUX MO3UIINH, IPU3BAHHBIX HE TOJIBKO
OOBSICHUTh MHOTHE HAKOIMBIINECS 32 ACCATUIIETUS (PaKThI, HO M CIY’KMTb OCHOBOW ISl pelIeHHsI
BaXXHBIX NPAKTMUYECKMUX 3a/lay, CBSA3AHHBIX CO CTAHOBJIEHHMEM COBEPIIEHCTBOBAHUEM U NEPEHOCOM
JBUTATE/IbHBIX KAYeCTB YeJIoBeKa.

Eme B ApeBHUE BpeMeHa yUYEeHBIX — aHaTOMOB, Bpaudel, (puaocodoB UHTEpeCOBa BOIIPOC O
NIpUYMHAX IBMKEHUI 4esioBeKka. B Hauane Haiei 3pbl yxe Obla sicHa COKpaTUTeNbHasA (DyHKIMS
MBIIIL ¥ POJIb IBUraTebHbIX HEpBOB. He TpyaHO ObLIO MOHATH, /17151 YEro COBEPIIAIOTCS ABUKEHHUS,
HO HesICHbI ObUTH IPUYMHBI, UX BhI3bIBatoNIMe. Tak ke Kak It OObsICHEHHS BCEX HETIOHSTHBIX sIBJIe-
HUI, 1 3[eCh MpUOeraay K MOMOIIY HEMO3HABAEMOro O0XKECTBa, KOTOPOE TIOBEJIEBAET YEJIOBEKOM 1
pykoBoauT ero aeiictBussMu. Jlumis B XVII Beke Obuia cenaHa neppast MOIMbITKA MaTepUauCTHye-
CKM OOBSICHUTh TIPHUMHBI IBWKEHUI denoBeka. P. Jlekapt co3aan ocHOBY pedieKTOPHOM TeopHH,
MI0Ka3aB, YTO IPUYMHOIN ABUKEHUS MOXET ObITh KOHKPETHBIN (paKTOP BHEILIHEN CPe/ibl, BO3AEHCTBY-
IOLIMI HA OpraHbl YyBCTB. DTUM, OJHAKO, OOBACHSIIOCh IPOUCXOKAEHHE JIMILL OJHOTO BUJA JABUXKeE-
HUI — HETTPOM3BOJIBHBIX ABUXEHUI. PediekTopHas npupoaa Nporu3BOIbHBIX IBHKEHUI Oblla MOKa-
3aHa M1.M. CeueHOBBIM B KOHLIE IPOLUIOTrO BeKa. B nanbHeneM npou3BoOJIbHbIE JBUKEHUS 10 PALY
npu3HakoB Obu oTHeceHbl V.I1. T1aBnoBbIM K YCJIOBHBIM JIBUTATENIbHBIM pedpieKcaM, a Helpou3-
BOJIbHBIE — K O€3yCJIOBHBIM.

B nporiiom Beke ObLIO c/iesIaHO BaKHOE OTKPBITUE, ChIrpaBliee ONpeessAIollyio poiib B IIpe/i-
CTaBJICHUSIX O MEXaHW3Max YIpaBJIeHUs [IBMKEHUAMHU. AHIIMICKUI ydeHblid Y. Bamn ycranoBu,
YTO NIOMHMMO JBUTaTeJIbHBIX HEPBOB K MBIIILAM MOIXOAAT TaKke YyBCTBYIOLIME HEpBbl. OH OUYEHb
TOYHO YCMOTpeJI 3HaueHue adepeHTHON MHHEPBALIMU MBIIIIL KAK BUJIA CBSI3H, HECYLLEN COOOILEHNU
B LIEHTPBI O COOBITHSIX, IIPOMCXO/IAIINX Ha Mepudeprn 1 HEOOXOIUMBIX 151 KOPPEKIMU HEHTPOOeK-
HBIX UMITYJIbCOB.

OtkpeiTie Y. bauia He mponulo HE3aMEYEHHBIM, M MHOTME MCCIIEOBATEIM IO-Pa3HOMY
UCIIO/B30BAJIM €T0 B U3yUEHUH JIBUratebHoN (pyHKUMU. HO HUKTO He MOHsUT 3HAYEHUS MBIILIEYHOM
YyBCTBUTEJIBHOCTH TaK ITyOOKO (PU3MOIOTMYECKH U Nicuxonornyeck, kak .M. Ceuenos. U teneps,
6onee yeM yepe3 100 set nocne HanvcaHus uM "PediekcoB rosoBHOro Mosra", NpuxoAuTCs Mopa-
’KaTbCs1 TOMY, HACKOJIBKO MPABUJIbHBI ¥ TOUHBI C MO3ULIMI CaMOi COBPEMEHHOM HAyKH €r0 BbICKa3bl-
BaHMs O POJIU IBUTaTeIbHBIX OLIYILEHUI B YIIPABJICHNUH IBUKEHUSIMU B IPOCTPAHCTBE U BO BPEMEHH,
O B3aUMOJEWCTBUM JBUIATEIbHbIX OLIYIIEHUI C 3pUTEJIbHBIMU U CITyXOBBIMHU.
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Bcs coBoKynHOCTh (DM3MOTIOTMYECKUX MPEAICTABIEHUI O MEeXaHU3Max, JIEKaBIIUX B OCHOBE
JBUTATEJILHBIX AKTOB JKMBOTHBIX U YEJIOBEKa, CPEIM KOTOPHIX BCE OOJIBIIE MOAUEPKUBATIOCH 3HAUYCHHUE
JBUTraTeNIbHOM adppepeHTaryu, s;BIUIach OCHOBOU IS IIMPOKUX OOOOIIEHUI O CYIITHOCTH yIIpaBJie-
HUS JBIDKEHUSMM, TpeJCTaBIeHHbIX B pabotax coBeTckux ¢puznonoroB H.A. Bepumreitna u I1.K.
AHOXMHA.
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[VIABA I. OBYYEHUE JIBUTATEJILHBIM
NEACTBASIM CIIOPTCMEHOB HA
OCHOBE CUCTEMHOTO TO/IXO/TIA

1.1. /IluHamMuyeckasi yCTOMYNBOCTb U
OuoMexaHnyecKas 1ejJecoo0pa3sHOCTb ABUKEeHUil

B y4ye6HOM mocoOMM paccMaTpuBalOTCsl YacTHBIE (hu3nueckue (OnomMexaHmueckre) (hakTopsl,
oIpeessIolre 3a/1a4i KOOPAUHAIIMY ABMKeHUI. PaccMOTpUM psili BOMPOCOB CBSI3aHHBIX C ABHKE-
HUeM B 1iesioM. M3BecTHO, 4To J11000€ MPOU3BOIbHOE JBMKEHUE COIEPKUT CMBICIOBYIO CTOpOHY. B
JAHHOM CJTy4ae TMOj STUM MMOHUMAIOTCS Te LIeJIU, KOTOPbIE CTOAT Mepe[ IBHKEHUEM.

OpnHako, KakoBa Obl HU ObIJTa CMBICJIOBasi CTOPOHA JIBMIKEHH S, OHO BBITIOJIHSIETCS ONpe/iesieH-
HBIMU MBIIIEYHBIMU CUHEPTUSIMU, IEATEIBHOCTh KOTOPBIX YeJIOBEK OOJIBbIIEH YaCThIO HE Y/IaB/IMBAET.
Ero B nepByio ouepeib MHTEPECYET KaueCTBO BBIMIOJIHEHUS JBUKEHUIN. DTO, B CYIIIHOCTH, U COCTAB-
JISIeT MPUKJIAHYIO LIeJIb UCCIIEIOBAHUH 110 KOOPIUHAIIMY ITPOU3BOJIBHBIX TBUKEHUM, UCCIIETOBAHUIMA,
CBSI3aHHBIX HE TOJIbKO C TEOpHel BOMPOCa, HO U C IIIMPOKUM KOMILJIEKCOM ITe/IarOrMIEeCKUX MpodiieM
(cTaHOBJNIEHUE, COBEPIIIEHCTBOBAHUE U MIEPEHOC TBUTATEIbHBIX HABBIKOB).

CrpemiieHre OnpeeuTh OMOMEXaHNIeCKUe KauecTBa BHIIIOHSIEMOrO JIBUKEHUS U 1aTh UM
OIpeJeJICHHYIO OIIEHKY MPUBEJIO K YCTAHOBJICHUIO MOHSTUSI TUHAMUYECKOW YCTOMYMBOCTH ABUKE-
HuA. [1og HUM JOKHO MIOHUMATBCS HACTOJIBKO OCBOEHHOE ABMIKEHHE, YTO OHO BBITTOJIHAETCS C MAHU-
MaJIbHBIMHM MBIIIEYHBIMU 3aTPaTaMH U MPOTEKAeT M0 YCTOWYMBBIM TPAEKTOPUSAM KaK B LEJIOM, TaK
U B JIETaJIsIX. YCTONUMBBIMU K€ TPAEKTOPUSAMU HYKHO CUMTATh TaKKE, KOTOPbIE ITPU MHOTOKPATHOM
MIOBTOPEHUH JIETKO BOCITPOM3BOJISITCS HCIIOTHUTEIIEM C HEOOXOAMMOW TOYHOCTBIO B IIPOCTPAHCTBE U
BpEMEHHU.

EcrecTBeHHO, YTO IO TaKOrO COBEPIICHCTBA JIOJKEH OBITh JNOBEICH JII0OOW JIBUTATEIbHBIN
HaBBIK (a BCSI TEOPUsI BOIIPOCA JIOJDKHA CIIY)KUTh MMEHHO 3TOMY). [ljist TOro HeoOXoquMo, YTOObI
BCE Ba)KHEUIIINE PEaKTUBHBIE CUJIbI, KOTOPbIE BO3HUKAIOT B 3BEHbSIX KOHEUHOCTEW MPY BBITIOJIHEHUN
JAHHOTO IBUKEHUSI, TPUHUMAITU IPSMOE U MOJIOKUTETLHOE Y4acTHe B HEM (T.€. CIOCOOCTBOBAJIH €T0
MPaBUIIBHOMY OCYITIECTBJIEHHIO). DTO, B CBOIO 04Yepe/ib, TpeOyeT OCBOOOK/ICHUSI BCEX HEOOXOIMMBIX
cTereHed CBOOObI M, HAKOHEIl, TOUHOTO COOTBETCTBUSI MBIIIIEYHBIX YCHIIHI YCIOBUSIM, TPpeOyeMbIM
CUJIOBBIM T10JIEM JBVKEHHMS. [IaHHbBIE YCIIOBUS OJKHBI ObITh COOMIOIEHBI HE TOJILKO B HAavase JBH-
JKEHUs, HO U BO BceM ero xone. OTcioa BHITEKAET ONpeieeHe MOHATUS KOOPAVMHALMY ABYKEHUI
B LIEJIOM.

ITo H.A. BepHireliHy, «KOOpIMHAIIUS IBUKEHUS €CTh MPEONOJICHUE N30BITOYHBIX CTETICHEH
CBOOOMIBI JABUXKYIIIETOCsI OpraHa W MpeBpalieHne ero B yrpasiseMylo ciucteMy». Cieyer, omHako,
yUeCTb, UYTO peub UIET He 0 (PUKCAIIMU N3OBITOUYHBIX CTeNeHel CBOOOIbI, 8 MMEHHO 00 UCTIONb30BAHUM
HX U1 CAMOI'O JBMKEHUS.

H.A. Bepamreiin nokazan (1940), yro 11 Toro, 4roObl JOOUThCS JUHAMUYECKUA YCTONYH-
BOTO JIBUKEHHUS (T.€. OCBOUTb HOBBII HABBIK), IIEHTPAJIbHASI HEPBHASI CHCTEMA MOC/IeI0BATEILHO OCY-
IIECTBJISIET TPH CTYTIEHU €T0 PEryJIMPOBaHUS B OMOMEXaHHMUECKOM acIeKTe.

1-51 cmynenv: HadanbHast (pa3a OCBOEHUS ABUraTeIbHOTO HaBblKa. B KMHeMaTWuyeckoi 1enu
MOCPEJICTBOM MBIIIIEUHON (DPUKCAIVK CBSI3aHbI BCE OCHOBHBIE M3JIMIITHUE CTETIEHU CBOOO/IBI, C EITBIO
WCKJTIOUUTh PEAKTUBHBIE CUITbI, MEIIAIOIIe TPOU3BECTH JBMKEHUE XOTs Obl [0 MPUOIU3UTEHHO Mpa-
BUJILHOM TpaeKTOpuu. [IBUKEHHUE B LIEJIOM — CKOBAHHOE U TSIKeJIOe.
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2-51 cmynenwb: ipoMesxyTouHas ¢aza. [lociie HEKOTOPOro OCBOSHHUS ABMKEHUs Psifl CTETIeHeN
CBOOOIBI MOCIIEJOBATENILHO BBICBOOOKIAETCS, TAK KAK PEAKTUBHBIE CUJIBI B 11€JIOM MEHbIIe COMBAIOT
€ero, a MeIIaIIye TacsATCs KOPOTKUMU UMITY/IbCAMH MBIIIIEUYHBIX ycrni. Camo IBUKEHHe POoTeKaeT
Jlerye u yBepeHHee, 4YeM Ha TMIepBOi CTainH.

3-a cmynenwv: 3akmounTesbHas (asa. OKOHUYATEIbHO OCBOEHHOE JBHMKEHUE HCIIONb3YET HE
TOJIbKO MBIIIICUHBIC YCUIIUSI, HO M PEAKTHBHBIE CHJTBI COCETHIX 3BEHBbEB, 0a3UPYsCh HA TIOJTHOM BBICBO-
00X IeHUH TpeOyeMbIX CTeTrieHel CBOOOIHI.

B 3TOM OTHOITIIEHNU OCBOCHUE JIBVIKEHUS, B CBOIO OUYepe/lb IPEAbsBISAET [IEHTPATbHON HEPB-
HOW CHCTeMe PsiJ] CJIOXKHBIX 337124, pellieHrue KOTOPhIX TpeOyeT OueHb OOJBIION THOKOCTH €€ JIeATe b
HOCTH TIPU CTAHOBJICHUM KOOPIVHAIMK ABVKeHUH. B 4acTHOCTH, OueHb BakHa OMOMeXaHWUYecKast
1IeJIECO00Pa3HOCTh TBUKCHUM.

TUM TEPMUHOM 0003HAYAIOTCS TAKUE TUHAMUYIECKHE COCTABIISIONINE CTPYKTYPhI IBUKCHHUN,
KOTOpBIE, HE3aBUCUMO OT TOTO, HACKOJILKO OHH BHIPaKEHBI, BO3HUKAIOT BCIIACTBHE HEOOXOMUMOCTU
BBITIOJTHATH JIBWKEHHE Hanbosiee BHIrOAHBIM 00pa3oM. Takue coCTaBIsIoMe 4YacTo U He OCO3HAIOTCS
JIVILIOM, BBITIOJTHSIIOIIIMM HaBBIK, HO B TOM WM MHOW (popMe CYITIECTBYIOT B CTPYKTYpE JIBHIKCHUS.
OOHapykHMBaIOTCSI OHU He Bcerja. Jlerde BCero X MOXHO IMPOCTIEAUTh Ha TAKMX HABBIKaX, KOTOPbIC
OCYIIECTBIISIIOTCS HA MAaKCUMAJTbHBIX HEPBHO-MBIIIEUHBIX HAMpsikeHUAX. OIHAKO MPU COOTBETCTBY-
IOIIeM aHayIn3e OMOMEXaHMUeCcKasi 11eJIecCO0OPa3HOCTh MBIIIIEUHBIX HATPSHKEHUN U BOOOIIE IMHAMU-
YECKUX COCTABJISIONINX IMPOCICKUBACTCS IaXke HA TAKUX BHICOKOABTOMATU3UPOBAHHBIX HABBIKAX KaK
xonpoa.

W3 Bcero u3iokeHHOro SICHO, YTO yIpaBJieHUE MPOU3BOILHBIMU JIBHKEHUSAMU UeJIoBeKa Mpeji-
CTaBJIsIET COOOM OUEHb CIIOKHYIO 337a4y U3-3a CJIO)KHOCTU ¥ U3MEHUYMBOCTU CHJIOBOTO TTOJIST JIBUKE-
HUH, TPOMaIHOE KOJIMUECTBO CTETIeHe! CBOOOIbI, HAJTMYMS PEAaKTUBHBIX CHJI, CJIOKHOW B3aUMOCBSI3U
U, TJIaBHOE, HEOJHOZHAYHOCTHU CBSI3U MEXK/Ty MBIIIICUHBIM HAMPSHKEHUEM W Pe3y/IbTUPYIOIIIM JTBUXKe-
HUEM, ayKCOTOHUYHOCTH B pa0O0TE MBIIIIII.

Peur wper o ToM, 4TOOBI psif MPUHIMITMAILHO CAMOHEYIPABJISIIONIUXCA KUHEMATHUECKUX
1ierel PeBPaTUTh B yIIPaBIIsieMylo cUcTeMy. ECTeCTBEHHO, UTO I pellieHs 3TOW 3aJauul JIOJKeH
CYILIECTBOBaTh TIIATENbHO AU depeHIIMPOBaHHbIN anmnapar, NpOLIEeJIINN ONpPEEIeHHYIO IIKOIY
9BOJTIOIVH U CTIOCOOHBIN K BBHITIOIHEHUIO JTIOOBIX BAPUAHTOB, BBIIBUTAEMbIX KU3HBIO.
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1.2. Oprasuszamnusi ¥ ynpasjeHue
¢dopmMupoBanueM NPOU3BOJbHBIX JABHKEeHUN

[NonbITaemcs peIcTaBUTh cede X0 IEHTPATbHOM perysiiiy MTPOU3BOIBHBIX JBIKEHHN C yue-
TOM HE TOJIbKO y3KO-(PHU3HOJIOTMIECKUX, HO U (pU3NYecKuX (OMomMexaHnmuecknx) paktopoB (puc.l).

B 3T011 po6iiemMe CITUIIKOM MHOTO HeU3y4eHHOTO, YTOOBI B JIAHHOE BPeMs MOXKHO ObLJIO COCTa-
BUTD TAKYI0 cxeMy 0e3 U3BECTHOM JIONM TMHOTeTUYHOCTH. OIHAKO IIPU PACCMOTPEHUH Y3JIOBBIX IOJIO-
JKEHUN MOXKHO OMUPATHhCS Ha YCTAHOBUBIIMECS (PU3UOIOTMYECKUE 3aKOHOMEPHOCTH U BaXKHEWIIIHe
MIPUHITUTIBI PA0OTHI YIIPABJIAIONIMX cUcTeM. Bee ckazaHHOe HUKe OTHOCHTCS TOJIBKO K 00IIel (hyHK-
[IMOHAJILHOM CTOPOHE BOMPOCa, TaK Kak MOP(OTIOTMUECKHX U (PU3UOTOTMUECKHX JI0KA3aTEeIbCTB elle
HEJJOCTATOYHO.

[NepBoii, HauOoee yHIAMEHTATBHON, 3AaKOHOMEPHOCTBIO B KOOPIMHALINY JIBUKCHUI SIBJISI-
eTCsl HAJIMYKE «KOJIbLIA YIIPABJICHUSI» — 3aBUCUMOCTb HE TOJIBKO YITPABJISIEMOr0 3B€HA OT YIIPaBJIsAI0-
iero (mpsmasi CBsizb), HO ¥ HA00OPOT (0OpaTHAs CBSI3b).

Hcxons u3 qMHAMUYECKOW CIIOKHOCTY TTPOU3BOJIBHBIX JBHKEHHM, CJIEAYeT CUMTATh, YTO OCY-
IIECTBJIEHE KOOPAMHALIMY ABWKEHUN HEBO3MOXHO O€3 TOro, YTOObI IIEHTpaJIbHAS HEpBHASI CHCTEMA
HEe “Mesia HeoOXOAUMOM MH(OPMAIIAH O TOM, UTO MTPOUCXOAUT Ha riepudepuu. CylecTBOBaHHUE 3TOTO
MH(POPMAIIOHHOTO armapara He OTBEPraeTcsi HUKEM U3 COBPEMEHHBIX (PU3HOJIOTOB, KOTOPbIE Ha3bl-
BalOT MOIOOHBIN MpoLIecC MPONpUoIenTUBHON addepeHTanmeit, uim, o I1.K.AHoxuHy, 0OpaTHOit
apdepeHTaumeil. Peub MOXET UATH O poiM ¥ 3HAYEHUHU STOTO armapaTa, KOTOpbIid Ha Halll B3IV, B
M3BECTHON Mepe He0OIEHUBAJICSI MHOTMMH HCCIIEI0BATEIISIMH.

W3BecTHO Takske, YTO MPU OIHOBPEMEHHBIX HAPYILIEHUSIX SKCTPO- M MPONPHUOIIENTUBHOMN CHUT-
HAJTM3AIIMU HEBO3MOXKHO PAllMOHATIbHOE BBHIMIOJTHEHHE JOCTATOYHO CIIOKHOTO MTPOU3BOJIBHOTO IBUXKE-
HUs1. OcTaeTcs MPeAroIokNTh, YTO YIPaBJICHUE TAKUMU JBHKEHUSME OCYIIECTBIISIETCS TIO 3aMKHY-
TOMY LIMKJIY: MO3T — HEHTPOOEKHbIE HEPBbI — MBIIIIIBI — IIPOIPUOLIETITOPHI — IEHTPOCTPEMHUTETbHBIE
HEpBBI — MO3T. B 3TOM IMKJIe yJacTKOM MPSIMOM CBSI3M OyZIeT: MO3T — MBIIIIIBI, & OOPATHOUW CBSI3U
— MBIIIIIBI — MO3T.
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Puc. 1. Cxema pacnonoxkeHusi OCHOBHBIX SIEp M ITPOBOASAIIMX MYTEW LIEHTPAJIbHON HEPBHOM
cucteMsl yesoBeka (o H.A. Bepuuureiiny, 1947)

OpnHako npu 6osiee IeTalbHOM PacCMOTPEHUM BO3HMKAET MEPBOE Pas3fIe/ieHUe STOrO KOJbla
Ha BHEIIIHee W BHyTpeHHee. BHellTHee KOJbIIo BKIIIOUAET MPSIMYIO CBSI3b M BHEIIIHIOW IyTy 0OpaTHOM
CBSI3U TIO 3PUTEJIbHBIM, CITYXOBBIM, OOOHSTEIBHBIM U TAKTUJIBHBIM PElenTopaM, UMEIOIIUM CMbIC-
noByio adpdepentaimio (H.A. bepuiureitn, 1947), u HenocpeICTBEHHO CBS3aHHBIM C BOCHIPUSITHEM
BHEIIIHEero Myupa. BHyTpeHHee KOJbII0 BKIIIOUAET MPSIMYIO CBSI3b ¥ BHYTPEHHIO AyTy OOpaTHOM CBSI3U
IO ITPONPUOLIENITOPaM, HETIOCPEICTBEHHO HE CBS3AHHBIM C HAILIUM CO3HAHUEM.

Taku 06pazoM, 00I1Ieli YaCThIO KOJIeI] IBJISIETCS MpsiMasi CBSI3b (MO3T — MBIIIIIBI). DTO paszese-
HUE KOJel BECbMa IPUHIMIIMAIBHO U BMECTE C TEM OTHOCHUTENIBHO; OHU UTPAIOT PAa3JIMYHYIO POJIb B
YIIpaBJICHUU ITPOU3BOJIbHBIMU JIBUKCHHUAMMU. CnenyeT MoJyiararb, YTO BHCHIHEE KOJIBLO OCYIIECTBJIACT
KOHTPOJIb 3a CMBICJIOBOI CTOpOHOfI ABUKCHUA, 4 BHYTPEHHE — 34 CMHCPICTUYCCKUMU aBTOMATHU3-
Mamu. Of1HaKo, Kak OyeT MoKa3aHo HUXe, MX (DYHKIIMU MOTYT B U3BECTHOW Mepe U B ONpe/ieIeHHbIX
Ciydasax UBMCHATHCA, YaCTUYHO B3aUMHO IIEPEKIII0YATbCA. Pa3)leJIGHI/I€ nx (I)yHKHI/Iﬁ OTHOCHUTECJIBHOC.
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Beiciiine oTaenbl IEHTpaIbHOM HEPBHOM CUCTEMBI UMEIOT CPABHUTEIBLHO MasTylo adppepeHTary-
OHHYIO CBSI3b C MBIIIIEYHOM TIepupepreit, a HU3Iue, HAPOTUB, B OIHON Mepe obnaaanoT eio (O.Por-
T).

J1s WUTIOCTpauK 3TOr0 MPUBOIUTCA Ha PUCYHKE 1 cxema, B3aMMCTBOBAHHAsl W3 KHUIU
H.A.Bepnireitna «O noctpoenuu apuxkenuin» (1947). Kak mokazaHo Ha cxeme, U3 MO3ra Ha repu-
(epuio BenyT: nmupamuanbiid yTh (Pyr), HauMHAIONIMIICS B BBHICIIMX OT/IENAX, U TPyNIa SKCTpanupa-
MuaHbIX (Rsm — pyOpocnuHambHbId, Ts — TEKTOCTUHATIBHBIN, VS — BECTUOYIOCTIMHAIBHBIN), HAUH-
HAIOIIMXCSl B HU3LIMX OTIeNax; U3 nepudepun K LEHTPY WAET TOJIBKO OfHa rpymnmna myrteit (Sth —
crnuHOTaIaMuueckuil, Fp — 3aqHecTonooBoi, (Scrb — criuHonepeOpaibHbIii), OHU 3aKaHYMBAIOTCS B
Hu3Immx otaenax. [ytu Fpc — (ppoHTONOHTOIE PO pHBIN 1 3aTHIIOYHOBUCOYHOIIOHTOLIEpeOeTsIp-
HBII COEVHSIOT BEPXHHUE OT/EJIbl MO3ra ¢ MO3:KeUKOM. OIHOBPEMEHHO Ha CXeMe MPUBEIEHO BO3-
MO’KHOE pacrpe/ie/ieHe OCHOBHBIX s1/Iep Mo3ra 1o ypoBHsIM: R — kpacHoe s1po; D — aapo Jleiitepca;
Cq - uerBepoxonmue; Hth — runoranamyc; Nd — 3youaroe siipo; P — maummaym; Cm — BHyTpeHHee
u Cl — HapyxHOe KosieHuaroe Tejio; Crb — kopa Mo3xkeuka; Str — crpuatym; Th — 3putensHbIin 6yrop;
Pm — mpemoTopHas 30Ha Kopbl; Pyr — nupamunHas o61acts; Pc — moctieHTpaibHas n3BMIMHa; Ac
— ciyxoBasi 30Ha; Opt — 3putenbHas 30Ha; Par — TemMenHas oonacts. CTpenkamMu 0003HaYEeHBI CBSI3H
MEX[Y OTIEJIbHBIMU SIIpaMU, TyHKTUPHBIMU JJUHUSAMH OTMEYEHO BO3MOKHOE PACHOJIOKEHUE YPOB-
HEl ynpaBJIeHUs] JBUKEHUSIMU.

MoxHo nosarate, 4YTO BO BHEIIIHEE KOJbLO YHpaBleHUs MH(pOPMAIMA O XO/le KOHKPETHBIX
CUHEPreTUYeCKUX JIeTajel IBUKEeHHU s OOBIYHO MTPU OCBOEHHOM HaBbIKE HE TIOCTYIAET, TaK Kak 00paT-
HOH CBSI3BIO C OTAEJIbHBIMU MBIIIEUHBIMU eJUHHUIaMu OHO He cBa3aHo (O.dort). Iro, a, ciaepoBa-
TEJILHO, M KOHTPOJIb 32 TAKUMHU JETAJISIMU, ECTECTBEHHO, OCTA€TCs 32 HU3LLIUMHU OT/IEJIaMU LEHTPaJIb-
HOW HEPBHOW CHUCTEMBI, KOTOpPbIE, BXOJSl BO BHYTPEHHE KOJBLO YIpPaBJIE€HUs, KaK pa3 U MEHSIOT
HeoOXoiMMBble Iy TH. Bo BHelTHee KOJIbII0 MOT'YT MOTACTh TOJIbKO CYMMHPOBAHHBIE CUTHAJIBI, CEHCOP-
HBIE CHTE3bl, KOTOPBIE OTPaXaloT Oosiee OOIIN, a He IeTAIbHBINA XOJ IBHKEHUS.

Takoe pazaesnenuie (PyHKIMI HAOMIOAETCs TPU BHITIOTHEHUH XOPOILIO OCBOSHHOTO JBIKEHHUSI.
Ecnu e BBHINOTHAETCS HE3HAKOMOE YEJIOBEKY JBMKEHUE U HU3IINME OTAEbI €1l HEe MOArOTOBJIEHBI
TMIOJTHOCTBIO K YIPABJIEHUIO UM, TO BBICIINE OCYLIECTBIISIIOT KOHTPOJIb 33 CMbICJIOBOM CTOPOHOW JJBU-
KEHUsI 1 HaOMoZIeHNe 32 JIeTAISIMUA IBUKEHU ST U3MEHSIET CaM €ro CMBICIT.

KoHkpeTHble cHEpreTuyecKre JeTai JIMOO OCTAloTCs] BHE KOHTPOJS, TMOO CTAaHOBSITCSI 00b-
€KTOM BHMMaHHS M TOTJa BXOIAT B CMBICIOBYIO CTOPOHY JBM:KeHHUs. [10CKObKY BbICIINME IIEHTPBI
BBITIIOJTHSIIOT B 9TUX YCJIOBUSX JIBE€ (DYHKLMH, U3 KOTOPBIX OJIHA UM SIBHO HE CBOWCTBEHHA, OHU MOT'YT
OCYLIECTBUTb UX TOJIBKO B BECbMa MPUMHUTUBHOM BUJE, KOHTPOJIUPYs XO[ JABUKEHUS IPEeuMyle-
CTBEHHO IpU TIOMOIIM BHEIIHUX PEIeNTOPOB, T.€. BHEIIHEeW oOpaTHOM cBs3M. B pesymbrare camo
JBUKEHUE TOXE OKAKETCs BBITIOTHEHHBIM PUMUTUBHO. DTO SIBJICHHE HAOMIONAIN BCE OCBAMBAIOIINE
HOBBII JBUTATEILHBIA HABBIK.

[TonHoLIEHHBII KOHTPOJIb 32 BCEMHU KOHKPETHBIMU AETAJISIMU JBMKEHUS (2, CJIeI0BATENbHO, U
€ro Ka4eCTBEHHOE BHIIIOIHEHHUE ) TPOMCXOAUT JIUIIIb TIOCTIE TOT0, KAK HUBIIHME OT/IEIbl 00pa3yioT COOT-
BETCTBYIOIME CBS3M MEX/y KJIETKaMH M [IEHTPaMU U C/IEJNIAIOT TEWCTBEHHOW BHYTPEHHIO 0OPaTHYIO
cBs13b. TakvM 00pa3oMm, B yIpaBJieHUE BHKEHUEM Oy/eT BKIIOUYEHO BHYTpPEHHEE KOJIbIIO U 32 BbIC-
IIMMHU OTJeJaMH (T.€. 32 BHEIIHUM KOJIBLIOM) OCTaHETCS TOJIBKO MX IpsAMas 3a/1a4ya — KOHTPOJIb 32
CMBICJIOBOM CTOPOHOM JIBUKEHMSI.

ToJsbKO TOrga CTaHeT BO3MOKHBIM OMOMEXaHWYECKH TMPaBUJIbHOE pellleHre TOHYANIINX JIeTa-
JIefl CMBICTIOBOH YacTH JBKeHHsI. B 3ToM ciydae 06a Koblla He OCTAIOTCS PE3KO pa3ieieHHbIMY, a
TOJIBKO TECHO B3aMMOJEUCTBYIOT.

Paznenenvie konen ynpasyieHUdst 1 OOPAaTHBIX CBsI3el HA BHEIIHME W BHYTPEHHHE TMPHHIIUIHI-
aJIbHO CBSI3aHO C BOIIPOCOM IPOIPaMMUPOBAHUS JBUKEHUI.
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W3 Bcero m310’keHHOTO BBITEKAET CYLIECTBOBAHME arapara, 00eCreYrBaloIIero 3To Mporpam-
mMupoBaHue. Ho cienyer oTMeTUTh, YTO, HECMOTPSI Ha HESICHOCTh MHOTMX CTOPOH BOITIpOCa, yXKe ceil-
yac MOXHO IPOBECTH HEKOTOPYIO Au(depeHnalio 3Toro anmnapara.

YCcTaHOBIIEHO, YTO BCE BBICIIIUE KUBOTHbBIC, JIMIIIEHHBIE B CUITY TPABM WJIM O APYTUM ITPUYHHAM
BBICIIMX OT/IEJIOB FOJIOBHOTO MO3ra (HalpuMep, COOTBETCTBYIOIIMX OTAEJIOB OOJBIIMX MOMTYIIAPUR),
COBEPIIIEHHO He CIIOCOOHBI K PEIIEHUIO0 CMBICIIOBBIX 3a/1a4 ABMKeHUH. OJJHAKO OHU JIETKO BBITOTHSIOT
Jaxe CIOKHbIE aBTOMATU3MBI (HAIpUMep, X0b0Y ), €CIIU TOIBKO TaKue ABUKEHUSI ObLITM OCBOEHBI /10
TpaBMmbl. [laTonornueckue sxe n3MeHeHus1 MPOBOASIINX MyTel BHYTPEHHEH 0OpaTHOM CBSI3U (Hanpu-
Mep, CIIMHHAsI CyXOTKa, IPY KOTOPOM HACTyIaeT NepepoxkeHue 3aJHUX CTOIOOB CIIMHHOTO MO3Ta)
MIPUBOAST HE TOJIBKO K HAPYIIEHUIO MPUBBIYHBIX aBTOMATU3MOB, HO M K MPSMON HEBO3MOKHOCTH
BBITIOJTHATH JIBMKEHUE Oe3 3pUTEIbHOrO KOHTPOJIS, B TO BpeMs Kak 0OIasi CMBICJIOBAasi CTOPOHA €ro
octaercsi 6e3 Hapymenuil (H.A. Bepamreitn, 1947).

MO3XHO TMpeArnosararb, YTo BHEIIHee KOJbIO yIpaBJieHUs OOJbIlie CBS3aHO C MEpBOM CTyIIe-
HBIO — C 33JJal0IIMM MEXaHW3MOM, a BHyTPEHHEE — CO BTOPOH, C IPOrpaMMUPYIOLIUM MEXaHU3MOM.
[Tpy BBHIMOMHEHWH XOPOIIO OCBOEHHOTO JBIMKEHHS 00a OHM padoTaloT mocieaoBarebHo. OqHako
B Iporiecce 0Oy4YeHHs U MPU HEKOTOPBIX MATOJIOTMYECKUX COCTOSHMSIX Ha 3a/1aolee 3BeHO MagaeT
JONOJIHUTENbHASA 3aJada — YIpPaBJIeHUE elle U HEKOTOPbIMU KOHKPETHBIMM JIETAISIMU JBHKEHUS,
XOTs1 OMOMEXaHUYEeCcKasi CTOPOHA €ro K 9TOMY ellle He rOTOBa. JTO MPOUCXOIUT TIOTOMY, UTO JOCTa-
TO4HO 3(h(PeKTUBHOE BHYTPEHHEE KOJIBIO YIpaBJeHUs elle He oOpa3oBanock. Bo BcskoM ciyuae,
HaJIMYME TIOKA3aHHBIX BBIIIE IByX OCHOBHBIX HEPBHBIX TPAKTOB B TOJIOBHOM MO3T€ — MUPAMHUJIHOTO U
IKCTpaUpaMUIHOTO — HE JIMILAET LIEHTPAIbHYI0O HEPBHYIO CUCTEMY BO3MOXHOCTH YIIPABJIAThH JBU-
JKEHHUEM 10 0OOMM KOJIbLIAM, /1aBasi B HyKHBIX CITy4asiX MPEUMYIIIECTBO TOMY WJIH JPYTOMY U3 HHX.

K u3noxeHHOMY HYXHO J100aBUTH CJIEAYIOIIEe: BO-TIEPBBIX, XOTSI COCTABJIECHUE MPOTPAMMBbI
YCJIOBHO paccMaTpUBAaEeTCsl MOITAIHO, (pakTHueckoe (pOpMUPOBAHKE €€ HOCUT, I10-BUAMMOMY, UHOW
xapakrep. B 3agaomemM mMexaHu3Me OHa MOKET BO3HMKaTh Ha BCE JIBUAKEHMS OT €ro Havyajia v J0
KOHIIa; B IPOrpaMMMPYIOLIEM — B XOJI€ IBUKEHMS B 3aBUCUMOCTU OT CUTHaJIa KOPPEKLUH, TIOCTY-
MAIOIIEro OT OTMYAIOIINX MEXaHU3MOB BHYTPEHHEH 0OpaTHOM cBs3u. BOBTOpBIX, U caMo pasjerne-
HUE LEHTPaJIbHBIX alllapaToB BO MHOTOM YCJIOBHO; MOXKHO IPEAIOJaraTh, YT0 YeM BhIIIE aBTOMATH-
3MPOBAHHOCTb HaBbIKA, TeM OoJiee BBICOKME OTIEJIbI MO3ra UrpaloT polib 3aJalolero MexaHu3ma u,
Ha00OpOT, YeM MEHbIIIE OCBOEH HABBIK, TEM OOJIbIIIE STUM arnaparaM Hy>KHO 3aHUMAaThCsl KOHKPET-
HBIMH JIETAJISIMU JIBUOKEHUS. VIHBIMH CIIOBaMU TIOHSITHE «3aAAI0NIUNA» WIN «IIPOT PAMMHPYIOIIHAN»
MEXaHW3M HeJib35l 3aKPEIUTh pa3 U HaBCerja 3a ONpele/IeHHBIMU OT/EIaMU LIEHTPaJIbHOW HEPBHOM
cucteMbl. HanpoTus, B 3aBUCMMOCTH OT CTETIEHU aBTOMAaTU3MPOBAHHOCTH HaBbIKa U 33/1a4, CTOSILLIUX
niepe[1 IBUKEHUEM, POJIb STUX MEXaHU3MOB MOKET BHITIOHSATHCS Pa3IMIHBIMU CyOOPANHAIIIOHHBIMU
YPOBHSIMU LIEHTPAJILHON HEPBHOM CHCTEMBI.

Hakornienue nepBUYHBIX IaHHBIX BHYTPEHHEH 00paTHOM CBsI3M, adppepeHTaINH, BHITOTHSIETCS
MPONPHOLIENITOPAMH, HEPBHBIMA OKOHUAHUSIMU B MBIIIIAX ¥ CYXOXKMWIUSAX («IaTYMKaMU» BHYTPEH-
Hell 0OpaTHOM CBsI3M), KOTOPBIE, KaK TOBOPUJIOCH BHIIIIE, IO COOTBETCTBYIOIIUM LIEHTPOCTPEMUTEITb-
HBIM aKCOHaM IepeJaloT 3Ty MH(OPMALMIO B LEHTpaJIbHble OTaebl Mo3ra. [Ipu 3Tom cBeneHus o
(pU3MOIOrMUECKOM U MEXAHUYECKOM COCTOSIHMM MBIIIL], KaK I0JIaraioT, Jal0TCsl MBIIIEYHBIMU TIPO-
MIPUOLIENITOPAMH, & O COWIEHOBBIX yIJIax (Ha YeM CTPOUTCS BaKHeMIasi MHPOpMaus 0 CKOPOCTH U
YCKOpPEHUH TepeMeNIEeHNs 3BeHa B IPOCTPAHCTBE) — CYXOKUJIBHBIMU M CYCTaBHBIMU. JTa UHGOpMa-
1151 TIOCJIe CUHTE3a U, MO-BUIMMOMY, IEPEKOAAVPOBKU MOCTYNAET B CAMYAIOIIANA MEXaHU3M.

371ech MPOUCXOAUT BakHasl BCTpeya MH(OpPMAIIK, TaBaeMOM 0OpaTHOM CBS3BIO, ¢ MH(pOpMA-
1ei-nprukasom. Ha 3Tom ydactke BIpaOaThIBAIOTCS HOBbIE CUTHAJIBI, TOCTYTIAIOIIHE OIISITh B KOJIBIIO
yIIpaBJieHHsI 1O MpsiMoit cBs3u. Kak Oyner rmokasaHo fgajiblie, CBsI3b MEKAY MBIIICUHbIM HaTpsiKe-
HUEM U pe3ylbTUPYIOUIMM JBUKEHUEM BbIpaxkaeTcsl IupdepeHIraTIbHbIM yIIPaBIeHUEM HE HUKE
BTOPOTI'O MOPsAJKA. DTO O3HAYAET, UTO B XO€ IBUKEHUS, B 3aBUCUMOCTH OT MEHSIOILErocs MoJIoxKe-
HUS 3BEHBEB, 3TU YPAaBHEHUSI MOTYT MMETh MHOXECTBO PEIIEHUH, N3 KOTOPBIX HEOOXOIMMO BBIOPATH
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OJIHO, HanOoJiee OTBevaloIlee YCIOBUSM BHIIBUTAEMOW JBUTATEIBHOM 3aauu, CIMYUTh €ro C JeH-
CTBUTCJIbHBIM I1OJIO2KCHUEM BeH.[eﬁ W, HAKOHEL], BHECTHU COOTBGTCTBYIOHII/IC HOHpaBKI/I B X0 OBHXKE-
Husl. lHave roBopsi, CIUYAIONIUi MeXaHu3M
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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