Ponb cTpykTyp LUHC B perynaummn
donsnonornyecknx yHKLnn



CNMMHHOW MO3r

CrnuHHOU MO32 - HU3LINI 1 UNOreHETUYECKMN CaMbi APEBHUIN OTAEN
LEeHTparibHOM HEPBHOM CUCTEMBI.

LleHTpanbHas HepBHasa cuctema AennuTca Ha CAMHHOM MO3T, MO3roBOW CTBOS U
bonbLlune nonywapus.

CnN1HHOW MO3r - 3TO Hanbornee NPOCTON, MPUMNTUBHBIN MO CTPOEHUIO U
domsumonornyeckum yHkumnam otgen LUHC. Becb cnuHHOM MO3T npeacTasndaeT
cobown cBoeobpasHbI CUMMETPUYHbLIA OpraH, MOCTPOEHHbIN N3 O4HO3HAYHbIX B
CTPYKTYPHOM OTHOLLUEHUN CETMEHTOB, COCTOSALLMX N3 ceporo n 6enoro
BelleCcTBa 1 CBA3aHHbIX C HAMW OBYX 3a4HUX U ABYX NepeHNX KOPELLKOB.

CnnHHOM MO3r YenoBeka nMmeeT 31—33 cermeHTa:
8 wenHbIx (Cl—C,, ),

12 rpyAHbIX (T—T, ),

5 NOACHNYHBIX (L, —L, ),

5 KpeCTUOBbIX (SI—SV),

1—3 kon4mkoBebIx (Co,—Colll).

3agHune KopeLLKn - COCTOAT U3 YyBCTBUTENbHbBIX MPOBOAHUKOB, NEpeaHne - U3
ABuraTenbHbIX (3akoH Benna-MaxaHaw).

B cnnHHOM MO3ry HaxoaAaTcCd KNneTo4Hble Tella MOTOHeIZpOHOB
I/IHHepBI/IpyI-OLLI,I/IX BCe CKeneTHble MbILULbI (32 UCKNOYEeHNeEM nrua) U Tena
HeI/IpOHOB HanpasnAarLWKMX CBOU BOJ1IOKHA K raHMNmnam BeretaTuBHOW HepBHOI/I
CNCTEMDI.



CrnnHHOW MO3T CO CMMHHOMO3roBbIMM HepBaMu
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3agHue KopeLwkKun obpa3oBaHbl akcoHamu adpdepeHTHbIX HEMPOHOB, Tena KoTopbix nexat BHe LUHC, a
AEHOPUTbI 3TUX HEMPOHOB CBS3aHbl C peuentopamMu. [Npn 3TOM OKOHYaHNA 0gHMX adddEePEHTHBIX BOFTOKOH
3aKaH4MBalOTCA Ha HEMPOHaX CMMHHOIO MO3ra, a Apyrne NoaxoadaT K HeMpoHam NpogosiroBaToro Moara.

AddepeHTHbIE BXOAbI B CMIMHHOM MO3r OpraHn3oBaHbl akCOHaMM CNIMHAaNbHbLIX raHIMWEB, NeXalwlnx BHE
CMWUHHOIO MO3ra, 1 akCOHaMM 3KCTpa- N MHTPaMyparbHbIX raHIMMeB CUMMNATUYECKOro N napacnumMmnaTuyecKkoro
OTAENOB aBTOHOMHOW HEPBHOW CUCTEMBI.

ﬂepBaﬂ rpynna a(.p(,t)epeHTHbIX BX0OO0B CIMMMHHOIO MO3ra o6pasoBaHa YyBCTBUTEJ1IbHbIMU BOJTOKHaMWU,
naywmmmn OT MbllEYHbIX PELIENTOPOB, PEeLenTopoB CyXOXUITMKN, HaAKOCTHULIbI, obonoyek CyCTaBOB. OTa
rpynna peuenTtoposB o6pa3yeT Ha4asno TakK Ha3biBaeMOWU riporipuouerimusHou 4yscmeumersibHoCmu.

MepenHue KOpeLIKX COCTOAT U3 aKCOHOB MOTOHENPOHOB NepeaHNX POroB CMMHHOIO MO3ra 1 akCOHOB
6GoKOBbIX poroB. BorokHa MOTOHEMPOHOB MHHEPBUPYIOT CKENETHbIE MbILLLIbl, 8 BTOPbIE BONTOKHA
NepeKnoyaloTcsl B aBTOHOMHbIX FaHIMNSIX Ha ApYrne HEMPOHbI, MTHHEPBUPYIOLLIME BHYTPEHHUE OpraHbl.

A hepeHTHble (ABUraTenbHbIE) HEMPOHbLI PACNONOXKEHbI B NEPEAHUX porax CIMHHOIO MO3ra, U UX BONIOKHA
WHHEPBUPYIOT BCIO CKENETHY0 MyckynaTtypy. HelMpoHbl crinHHOro Mo3ra o6pasytoT ero cepoe BeLECTBO B
BMOE CUMMETPUYHO PaCMONOXEeHHbIX ABYX NepeaHux 1 ABYX 3aAHUX POroB B LUEAHOM, NMOSICHUYHOM U
erCTLl,(6)BOM 0|I|,uenax. Cepoe BeLecTBO pacnpeaeneHo Ha sapa, BbITAHYTble N0 ANWHE CIIMHHOMO Mo3ra
BBUAOH OykBbI H.

3apgHue pora BbIMOMHSOT rMaBHbIM 00pa30M CEHCOPHbIEe PYHKLIMM 1 coaepKaT HEMPOHbI, NepeaatoLme
CUrHarbl B BbllLeNexallne LEHTPbI, B CUMMETPUYHbIE CTPYKTYPbI MPOTUBOMONOXHOW CTOPOHbI NGO K
nepeaHnM poram CrnHHOro Moa3ra.

B nepegHux porax HaxogsiTca HEMPOHBLI, AatoLme CBOM akCOHbI K MblLiLam. Bce HUcxogswme nytu
LleHTpanbHOW HEPBHOW CUCTEMbI, Bbi3blBaloLLMe gBUraTerbHble peakunm, 3akaH4ymMBatoTCca Ha HempoHax
nepenHux poros. B cBA3u ¢ aTum LLIeppuHITOH Ha3Ban ux «06LMM KOHEYHbLIM NyTeM». HaunHas ¢ | rpyaHoro
CermMeHTa CMMHHOIO Mo3ra 1 0 NepBbIX MOSICHUYHBIX CErMEHTOB, B GOKOBLIX pOrax Ceporo BeLLEeCTBa
pacnonaratTca HEMPOHbI CUMMNATUYECKOrO, a B KPECTLIOBbIX — MapacumMnaTU4eCcKoro otaena aBTOHOMHOM
(BeretaTMBHOW) HEPBHOM CUCTEMBI.



CnNUHHOM MO3r OCYLLECTBAAET MOMMUMO rOfTOBHOIO MO3ra COGCTBEHHYIO UHMe2pamueHYy o
¢YHKUUFO, NOCKOSbKY Y4aCTBYET B CIIOXHbIX NMpoLeccax KoopanHauum oyHKUMN Ha CBOEM
ypoBHe. CNMHHOW MO3r YeNoBeEKa COAEPXKNT OKOSO 13 MSTH. HEMPOHOB, N3 HUX 3% —
MOTOHENPOHbI, a 97% — BCTaBOYHbIEe. PYHKLUMOHANbHO HENPOHbLI CMIMHHOIO MO3ra MOXHO
pasfnennTb Ha 4 OCHOBHBbIE rpynnbi:
- MOTOHeI7IpOHbI, Ui aBurateribHble, — KINeTkKn nepegHmnx poroB, akCOHbl KOTOPbIX 06pa3yr0T
nepegHne KOpeLUKu;
—  VHTEPHEWPOHbI — HENPOHbI, Nonyyarowme MHopMauuo OT CNINHASbHbIX FAHITIMEB U
pacnonaratowmecs B 3agHUX porax. 9TM HEMPOHbI pearnpyroT Ha bonesble, TeMNepaTypHble,
TaKTUIbHbIE, BI/I6paLI,I/IOHHbIe, nponpuouenTuBHble pa3gpa*KeHu4,

— cumMnatnyeckune, napacnmMmnatn4eckme HGI7IpOHbI pacnonoXxeHbl NnpenmvyLecTBeHHO B OOKOBbIX
porax. AKCOHbI 3TUX HGVIpOHOB BbIXOOAT N3 CMMHHOIO MO3ra B COCTaBe nepeaHnx KopeLluKoB;

— daccouunatuBHbIE KIETKUN — HGVIpOHbI CcOOCTBEHHOro annapara CnMMHHOro Mmoara, yctaHaBnmBarLimne
CBA3UN BHYTPU N MexXOy CerMeHTaMN.

B cpenHen 3oHe ceporo BelecTsa (Mexay 3agH1Um U nepegHnUM poramu) CMHHOIo Mo3ara
NMeeTCS NPOMEXYTOYHOE A4p0 (A4p0o Kaxarns) ¢ KneTkamu, akCOHbl KOTOPbIX UAYT BBEPX
NIN BHU3 Ha 1—2 cerMeHTa 1 AatoT KonnaTtepanu Ha HEMPOHbLI UMNCU- N KOHTpanaTepasnbHOU
CTOPOHBI, 00pasysa ceTb. [NlogobHas ceTb MEeTCH U Ha BEPXYLLKe 3aHero pora CUMHHOIro
MO3rasTta ceTb 0bpasyeT Tak Ha3blBaeMoe CTYAEeHUCTOe BeLeCTBO (KenaTuHo3Has
cybcTaHums PonaHaa) v BbINOSHAET PYHKUMM pETUKYNAPHOW hopMauum CMHHOMO Mo3ra.
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CpeaHsist YacTb Ceporo BelecTBa CNMHHOIO Mo3ra CoOAEPXXMT NPEMMYLLECTBEHHO KOPOTKOAKCOHHbIE
BepeTeHoobpa3sHble KNEeTKM (MPOMEXYTOYHbIE HEMPOHbI), BbINOMHSAOLLMNE CBA3YIOLLYH0 (YHKLMIO MEXY
CUMMETPUYHBbIMM OTAENAMW CETMEHTA, MEXAY KNeTkamMun ero NepeaHux 1 3agHMx poros.

MomoHelipoHbI. AKCOH MOTOHENPOHA CBOUMM TEPMUHANAMUN MHHEPBUPYET COTHU MbILLIEYHbIX BOSTOKOH, 06pa3sys
MOTOHENPOHHYI0 eauHULY. YeM MeHbLUIE MblLLEYHbIX BOSTOKOH MHHEPBUPYET OAMH aKCOH (T. €. YeM MeHbLUe
KONMMYeCTBEHHO MOTOHENPOHHAs eanHuLa), Tem 6onee ouddepeHUNpOBaHHbIE, TOYHbIE OBWKEHUSA BbINONHAET
MblLLa. HECKONBbKO MOTOHEMPOHOB MOTYT MHHEPBMPOBATL OAHY MbILLLLY, B 3TOM Crlydae OHM 06pasytoT Tak
Ha3blBaeMbIi MOTOHENPOHHbIN nyn. Bo30yanmMocTbe MOTOHEMPOHOB OOHOIO NMyna pasnunyHa, No3ToOMy NPy Pa3HoM
WHTEHCUBHOCTU paspaXKeHnsi B COKpaLLieHe BOBIeKaeTCs pa3HOe KONMMYeCcTBO BONTOKOH O4HOWN Mbiwubl. Mpu
ONTUMarbHOWN Cune pasgpakeHns CoKpaLlarTCa BCe BONOKHA JaHHOW MbILULbI; B 3TOM ClydYae pa3BMBaeTCs
MakcMManbHOe COoKpallleHMe MbILLbI.

MOTOHENPOHbI CNIMHHOIO MO3ra PYHKLMOHANbHO AENAT HA A N Y-HENPOHBDI. o - MOTOHENPOHLI 06Pa3yLoT NpsIMbIE
C8513U C YYBCTBUTESTbHbLIMU NYTAMU, UOYLWINMU OT IKCTpadyy3arnbHbIX BOJTOKOH MbILLEYHOro BepeTeHa, MMetoT A0 20
000 crHancoB Ha CBOUX AeHOpUTax U XapakTepu3yrTCa HA3KOM YacToTon nMmnyrnbcauumn (10—20 B cekyHAay), Y-
MoOTOHENPOHLI, MHHEPBUPYOLWNE UHTPady3arbHble MblLLEYHble BOITOKHa MbILLEYHOro BEpeTeHa, nony4vatoT
NHpOpPMaLNIO O er0 COCTOSAHUKN Yepe3d rMPoMeXymoyHble HelpoHbl. CokpalleHne NHTpady3anbHOro MblLLEYHOTO
BOJIOKHa He NPUBOANT K COKPALLEHWUIO MbILLLbI, HO MOBbILLAET YacTOTYy pa3psaoB UMMYNbCOB, UAYLMX OT
peLenTopoB BOSIOKHA B CMMHHOW MO3r. OTU HEMPOHbI 06rafatoT BbICOKOW YacTOTOM uMnynbcaumm (4o 200 B
CeKyHAay).

UHnmepHelpoHbI. DTN NPOMEXYTOYHbIE HENPOHbI, FeHEPUPYIOLLIME UMMYBbChI C YacToT 40 1000 B CEKYHAY,
ABNATCA (POHOBOAKTUBHBLIMU M UMEIOT Ha CBOUX AeHApuTax Ao 500 cuHancoB. PYHKUUA MHTEPHENPOHOB
3aKn4aeTcsa B OpraHu3auumn cessen Mexay CTpyKTypaMum CMHHOMO Mo3ra u obecneyeHnn BNMAHUS BOCXOOALLMX U
HUCXOOALLMX NyTEN Ha KNETKN OTAENbHbIX CErMEHTOB CMMHHOIO Mo3ra. O4eHb BaXXHON (PyHKLMEN NHTEPHENPOHOB
ABNAETCA TOPMOXEHME aKTUBHOCTM HEMPOHOB, YTO obecneymBaeT coxpaHeHne HanpaBneHHOCTUN NyTK
BO30OyxaeHus. Bo3byxaeHne MHTepHENPOHOB, CBA3aHHbIX C MOTOPHbBIMW KIeTKamu, okasbiBaeT TOpMo3sLlee
BNUAHWE Ha MbILULbl-AHTAaroOHUCTHI.

HelipoHbl cumnamu4ecko20 omadesia a8MOHOMHOU cucmembl. PacnonoxeHbl B GOKOBbIX porax CerMeHTOB
rpyaHoro otgena CrnMHHOro Mo3ra. 3T HEMPOHbI ABASOTCS (POHOBOAKTUBHBIMU, HO UMEIOT PEKYIO YacToTy
nmnynscaumm (3—5 B cekyHay).

Mopdornornyeckmx rpaHuny, Mexay cerMmeHTamm CMHHOIo Mo3ra He CyLLIeCTBYET, MO3TOMY AefNeHne Ha CErMeHTbI
aBnsaeTca PYHKUMOHAIbHBLIM 1 orpeaensaeTcs 30HOW pacnpenerneHsi B HEM BONTOKOH 3a4HEro KopeLLKa n 30HOM
KNeTok, KoTopble 00pasytoT BbIXo NepeHnX KopeLLKkoB. Kaxk bl CerMeHT Yepes CBOW KOPELLKU MHHEPBUPYET TpK
MeTamMepa Tena u nosny4yaeT MHpopMaLmio TaKkke OT Tpex MeTaMepoB Tena. B utore nepekpbiTua Kaxabii MetTamep
Terna MHHepBUPYeTCa TPEMSA CerMeHTamu 1 nepegaeT curHarbl B TpU CErMeHTa CrMHHOIO Mo3ra.



HelipoHbl napacumnamu4yecko20 omaoesia aBMOHOMHOU cucmemabl. [IokannayTcs B
cakpanbHOM OTAene CNMHHOIO Mo3ra 1 SIBNSTCS POHOBOAKTUBHBIMU. MpoBoaAwmMe nyTu
CNUHHOro mo3ra. benoe BeLLECTBO CMMHHOIO MO3ra COCTOUT U3 MUESTMHOBBLIX BONTOKOH, KOTOPbIE
cobpaHbl B My4KN. DTN BOSTOKHA MOTYT BbITb KOPOTKMMU (MEXCErMEHTapHbIE) N ANUHHBIMU —
COEANHSAIOLMMN pasHble OTAENbI FOSIOBHOMO MO3ra Co CNIMHHBLIM U Ha06opoT. KOpoTkMe BONMOKHa (MX
Ha3bIBaOT acCoLMaTMBHbLIMU) CBA3bIBAKOT HENPOHbI Pa3HbIX CEFMEHTOB NN CUMMETPUYHbIE
HENPOHbI MPOTMBOMOSIOXHbIX CTOPOH CMMHHOIO Mo3ra. [AnNuHHbIE BOMOKHA (MX Ha3biBaloT
NPOEKUNOHHBLIMW) AENATCA Ha BOCXosiLune, nayLime K ronoBHOMY MO3ry, U HACXOAdLWmne — naylime
OT rofIOBHOr0 MO3ra K CMHHOMY. OTW BOSTOKHA 06pasytoT NpoBoAsLLmne NyTn CIMHHOMO Moa3ra.
[My4km akcOHOB 0Opa3ytoT BOKPYr CEpOoro BeLLeCTBa Tak Ha3blBaeMble KaHaTUKN: nepegHne —
pacrnonoXeHHble KHYTPKU OT NepeaHuX poros, 3agHNe — pacnonoXeHHbIe MexXay 3agHUMN poramm
Ceporo BeLLecTBa, 1 6OKOBble — pacnosioXKeHHble Ha flaTepanbHOM CTOPOHE CAMHHOMO MO3ra
MeXxay nepegHUMn 1 3agHMMK KOopeLLKamun. AKCOHbI CNIMHANbHbIX rAHIIMEB 1 CEPOTO BELLLECTBA
CMMHHOIro MO3ra nayT B ero 6enoe BeLecTBo, a 3ateM B apyrme cTpykTypbl LUHC, cosgaBas Tem
caMblM BOCXOAsILLME U HUCXOoASALWMeE NPOBOASLLME NYTN.

AccoumaTtuBHble, UNK nponpuocrnunHanbHbIe, NYTU CBA3bIBAOT MeXAY cobowm HGVIpOHbI oaHoro
UIn pa3HblX CErMeHToB CMMHHOIo Moa3ra. OHK HaunHaTCA OT HelpoHOB ceporo eBellecrtBsa
I'IpOMG)KyTOL-IHOVI 30HbI, NOYT B benoe BeLlecTBO OOKOBOro Unu nepegHero KaHaTnkoB CrMIMHHOIO
MO3ra 1 3akaH4mnBaroTCcA B CEPOM BeLLlECTBE I'IpOMG)KyTOLIHOVI 30HbI UJTN Ha MOTOHeVIpOHaX
nepeaHnx poroe Apyrnx cerMmeHTOB. OTWN CBA3M BbINOMHAKOT accounaTtmnBHyto beHKLI,I/”O, KOTOpasd
3aKJ1ro4aeTcAd B KOopaAnHaLUnuM rnoadbl, TOHyCa MbILLL, ABWKEHUN pa3HbIX METaMepPOB TYyJ10BULLA. K
nponpunocnmHasibHbIM NMyTAM OTHOCATCA TakKKe KOMUCCYpaJibHbl€ BOJ1IOKHA, COeANHAOLLINE
beHKLI,I/IOHaJ'IbHO oAHOpOAHblE CUMMETPUYHbIE N HECUMMETPUYHbIE YH4aCTKMN CMTMHHOIO Mo3ra.



Hucxopsawme nyTu cBA3bLIBAIOT OTAENbLI TOIOBHOMO MO3ra C MOTOPHbLIMU U
BereTatmBHbIMU 3pdepeHTHbIMK HenpoHamMu. LlepebpocnuHarnbHble HUCxoadaLwme
NyTWU HAYMHAKOTCH OT HEMPOHOB CTPYKTYP rOfIOBHOIO MO3ra U 3akaH4MBalTCS Ha
HeMpoHax CErMeHTOB CMMHHOro Mmoara. Ctoa OTHOCATCS crieayowme nytTu: nepegHumn
(Npsimon) n naTepanbHbIN (MepeKPeLLEHHbIN) KOPKOBO-CIMHHOMO3roBowu (OT
NMpaMuUaHbIX HEMPOHOB NUPaAMNLHOW N AKCTPanNnupamMmagHom Kopbl, obecnedunsatome
perynsumnio NPOn3BoOSIbHbIX ABMKEHUW), KpAaCHOAAEPHO-CMIUMHHOMO3roBOWM
(pybpocnnHanbHbIN), NpeaaBepPHO-CIIMHHOMO3roBoM (BeCTMbynocnuHasbHbIn),
PETUKYNAPHO-CMIMHHOMO3roBOWM (PETUKYNOCNUHASbHbBIN) NYTU Y4aCTBYIOT B
perynsunm ToHyca myckynatypbl. O6beanHAIOLWNM A1 BCEX NEPEYMUCIIEHHBIX NYTEN
CITYXXWUT TO, YTO KOHEYHbIM NX MYHKTOM SABNSAOTCA MOTOHEMNPOHbI NepeaHnx poros. Y
YyerioBeka NnMpamMnaHbIv MNyTb OKAHYMBAETCA HENOCPEACTBEHHO HA MOTOHENPOHAX, a
Opyrve nyTn oKkaH4YnBaloTCA NPenMyLLEeCTBEHHO Ha NPOMEXYTOYHbIX HEMPOHaX.
[TupamudHbIU NMyms COCTOUT U3 ABYX NYYKOB: nNaTeparibHOro 1 npsamMoro. JlarepanbHbin
My4YOK HAYMHAETCS OT HEMPOHOB KOPbI OOSILLLOrO MO3ra, Ha YpPOBHE NPOAO0SITOBATOro
MO3ra rnepexoauT Ha ApYryto CTOPOHY, 0Opasys nepekpecT, K CrycKkaeTcs No
NPOTMBOMNONOXHOW CTOPOHE CNHHOIO Moa3ra. [psiMon ny4ok cnyckaeTcst A0 CBOETO
cermMeHTa u Tam nepexoauT K MOTOHENPOHaM NMPOTUBOMOSTOXXHOM CTOPOHDI.
CnepoBaternbHO, BECb NMMpPaMUOHbIN MYTb ABNSAETCA NepeKpeLLeHHbIM.

nOBpe>K,D,eHI/Iﬂ MPOBOAHUNKOBOIO arinapara CnMHHOIro Moara npmBoaAT K HapyLleHnAM
asuraTenbHOW Unu t—IyBCTBl/ITeJ'IbHOI\/JI CUCTEMbI HNXeE yHaCTKa NnoBpexXaeHus.
I'Iepecequme nMpamMmmaarnbHOro rnyTm Bbl3biIBA€T HUXE MNMepepe3kn rMnepToHyC MblLLL
(MOTOHGIZpOHbI CMWHHOro Mo3ra ocBoboXxaarTcsi OT TOPMO3HOIO BIMNAHUA
NMpamMnOHbIX KNETOK KOpbI) U, Kak cneacteune, K crnaCcTn4eCcKomMy napanunyy. an/I
nepecev4yeHmn 4yBCTBUTEJIbHbIX nyTe|71 MNOJTHOCTbIO YTPa4YnNBaETCA MbllLEYHas,
CyCTaBHas, bonesasa u apyrasa 4yBCTBUTENIbHOCTb HMXXE MEeCTa nepepe3kn CrMHHOIo

RANDIND



CnWHHOW MO3T UMEET BYCTOPOHHHIOI CBSI3b C rONTOBHLIM MO3IOM, M MO3TOMY KpoMe pedreKTOPHOM (OYHKLMK BbINOMHAET
NPOBOAHMKOBY'O, Gnarofaps HanMuM MHOMUX Kak BOCXOASLLMX, Tak U HUCXOASALLMX NPOBOASALLMX MYTEN, O KOTOPbIX BaM
N3BECTHO Y)XXE N3 Kypca aHaTOMUN U TMCTONOMNN.

lMoBpexaeHne CMHHOIO Mo3ra BriedeT 3a cobom 3aKOHOMEPHOE HapyLLeHMe ero yHKUUA. OnbITbl HA XXMBOTHbIX
CBUAETENbCTBYIOT, YTO Nepepeska CIMHHOMO MO3ra, YacTUYHasA UK NoMHasi, HapyLaeT U COBCTBEHHYHO PedNEKTOPHYHO
AeATENbHOCTb CMMHHOIO MO3ra, 1 ero NPOBOAHMKOBYIO M TOHMYECKYH0 oyHKUMI0. Tak, elle co BpeMeH bpoyH-Cekapa nssecTHo,
YTO OAHOCTOPOHHSASA Nepepeska CNMHHOMO MO3ra BbI3blBAET HUXKE 06nacTn nepepesku npekpaLlieHne Npomn3BosbHbIX
ABWXEHWUI Ha nncenareparnbHOM CTOPOHE M NCYE3HOBEHME OONEBON, TEMNEPATYPHOM N OTYACTUN TAKTUITbHOWN
YyBCTBUTENBHOCTU HA KOHTpanaTtepanbHON. MonHbIN NnepepbIB CNIMHHOMO MO3ra ABMAETCS NPUYUHON rNy6OKMX ABYCTOPOHHNX
HapyLLeHU peLenLummn 1 NPOM3BOIbHbIX OBVKEHUIN.

B crniydaax pasgpaxKeHua n nopaxxeHnd 3afHX KopeLukoB CMMHHOIo Moara Ha6J'II'O,EI,a|'0TCF| «CcTpendrwme», onodcbiBaroLwine
6onu Ha YpPOBHE Me€TamMepa NopaXXeHHOro CerMmeHTa, CHUXeHme 4yBCTBUTENbHOCTU BCEX BUAOB, yTpaTa Ui CHUXXeHne
ped)l'leKCOB, BbI3blIBa€MbIX C ME€TaMepa Terna, KOTOprI7I nepenaet I/IHC*)OpMaU,VII'O B I'IOpa>KeHHbIl7I KOpPELLUOK. B crnyydanx
M30/IMPOBAHHOIO Nopa*XeHnd 3afHero pora yrpavimnBaertcd Goneeasa u TeMneparypHasa 4yBCTBUTENIbHOCTb Ha CTOPOHE
noBpexaeHund, a TakturibHada u nponpuouenTnBHasa COXpaHAETCA, TaK KaK U3 3aHEro Kopelluka akKCOHbI TeMHepaTypHon n
GoneBon YyBCTBUTENIbHOCTUN NOYT B 3agHuNn por, a akCOHbl TaKTUNbHON N I'IpOI'IpMOLI,GI'ITI/IBHOVI — NpAMO B 3agHuNn cton6 v no
npoeoaAlnM NyTaAM NOOHNMAKOTCA BBEPX.

BcnencTeue TOro, YTo akCoHbl BTOPbIX HEMPOHOB GONEBON U TeMMNepaTypHON YyBCTBUTENBHOCTA UAYT Ha NPOTMBOMOMOXKHYH
CTOPOHY Yepes NepeaHIo Cepyto crnaiky CMHHOMO Mo3ra, Npv NOBPEXAEHUN 3TON CNalky Ha Tene CUMMETPUYHO
yTpaumBaeTcs bonesasi U TemMmnepaTypHasi YyBCTBUTENbHOCTbL. PechrniekTopHble (hyHKLMMU CIMHHOIO Mo3ra:

B cnMHHOM Mo3re HaxoaaTCA LeHTPbI ABUraTeNbHbIX (3a UCKIOYEHMEM MbILLLL L) U a8MOHOMHbIX pegbrieKcoe.
CnuHHOW MO3r peanuayeT anieMeHTapHble MOHOCUHaNTUYeckue peddiriekchbl TUMna KoneHHOro, a Takke OCyLLIEeCTBNAET
MOCTOSHHYH UMMNYMbCALMIO K CKEMNETHbLIM MbiLLILIAaM, NOAAePXXMBas MblLLIEYHbIA TOHYC. ABTOHOMHbIE HEPOHbI, BbIXOAALLME U3
CMMHHOMO3IOBbIX raHIMNEB, MHHEPBUPYIOT BCE BHYTPEHHWE OpraHbl M OCYLLECTBAT pedrekchl, perynupytoLme nux
[eATENbHOCTb.

Kpome cobCcTBeHHbIX pedriekCoB CMHHOW MO3T BbINOSHAET NPOBOAHUKOBYHO (DYHKLIMIO, KOTOpas 3aKknio4aeTcs B TOM, YTO Mo
BOMOKHaM CMMHHOIO Mo3ra nepeaaeTcsi CeHCcopHasi nHpopmaums B Belwenexaiume otaensl LLHC ¢ nepudepum n
ynpasnsoLne curHanbl U3 ronoBHOrO Mo3ra Ha nepudeputio.

B cnMHHOM MO3re pacnonoXeHbl: LeHTp AnadparmanbHOro HepBa (3-4 LENHbIN CErMEHT), LEHTPbI MYCKynaTypbl BEPXHUX
KOHEYHOCTEW (5-8 LUelHble CerMeHTbI), LeHTPbl MyCKynaTypbl Fpyau, XKMBOTA U CMUHbI (rPyAHOM OTAenN), LeHTPbI HUXKHUX
KOHEYHOCTEW (NOSICHUYHOE YTOSLLEHWNE), BEreTaTUBHbIE LIEHTPbI (FPYAHON 1 cakpanbHbI OTAenbl) Bce aTu LeHTpbl SiBnsitoTcs
OTBETCTBEHHbLIMW 32 MHOXXECTBO pehleKTOPHbIX aKTOB, MPUCYLLMX CIIMHHOMY MO3rY, U 3@ OCYLLECTBIIEHNE TOHUYECKOM
yHKLMM (NponpUoLIeNTUBHbIE TOHUYECKNE pedrieKChbl C y4acTMeM raMmMa-MOTOHEMPOHOB CMIMHHOMO MO3ra).

K uncny pecnekcoB CNMHHOIO Mo3ra, UCCnefoBaHe KOTOPbIX MMEET KMMHMUYECKOE 3Ha4YeHne, OTHOCSTCS KONIEHHbIN,
axunnos, pa3rubaTenbHbie NafgoHHble pedreKchl, crubaTtenbHble pedneKkchl, YecaTesibHble, TIOKOMOTOPHbIE U Ap.
PDyHKUMOHanNbHOe pa3Hoobpasne HEMPOHOB CMMHHOIO MO3ra, Hann4yme B Hem adpepeHTHLIX HEMPOHOB, MHTEPHENPOHOB,
MOTOHENPOHOB 1 HEVPOHOB aBTOHOMHOW HEPBHOW CUCTEMbI, @ TAKXKE MHOMOYMCIEHHbIX MPAMbIX M 0OpaTHbIX, CETMEHTapHbIX,
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Mono6Hasa opraHu3aumst NO3BONSET peann3oBbiBaTh BCe ABUraTernbHble pednekchbl Tena, anadparmbl, MOYENONOBOW
CUCTEMbI Y NPSMOWN KULLKW, TEPMOPETynsaLmmM, CocyancTele pednekcol 1 T.4. PecbnekTopHble peakumm CNMHHOIO MO3ra 3aBUCAT
OT MeCTa, CUMbl pasgpakeHus, Nrowaamn pasgpaxaemMmomn pednekcoreHHOM 30Hbl, CKOPOCTU NpoBeaeHus nNo apdepeHTHbIM K
appepeHTHLIM BOMOKHAM 1, HaKoHeLl, OT BIIMSIHUS rofIOBHOMO Mo3ra. Cuna n onnutenbHocTb pedriekcoB CMUHHOM Mo3ra
yBenMunBaeTcs Npy NOBTOPEHUUN pasfpaxeHus (Cymmaung).

CobcTBEHHas pedrnekTopHas AeATeNbHOCTb CMMHHOMO MO3ra OCYLLECTBNSETCA CErMEHTaPHbIMU PENEKTOPHBLIMU Ayramu.
CermeHTapHas pedneKkTopHasi yra COCTOMT U3 PeLENTUBHOTO NOSs, U3 KOTOPOro UMMynbcaLuusi Mo YyBCTBUTENbHOMY
BOJIOKHY HEMPOHAa CMMHANbHOIO raHrnmsl, a 3aTeM No aKCOHY 3TOrO XKe HeMpPOoHa Yepes 3aHNI KOPELLOK BXOAMUT B CIUHHOW
MO3r, lariee akCoH MOXET MATU NPSIMO K MOTOHENPOHY NepeaHero pora, akCoH KOTOPOro NoaxoauT K Mbiwwue. Tak obpasyeTcs
MOHOCUHanmuuyeckas peghriekmopHasi 0yaa, Kotopasi UMeeT OAMH CMHaNc Mexay addpepeHTHbIM HEMPOHOM CMUHANBHOIO
raHrnu1si ¥ MOTOHENPOHOM NepeaHero pora. AT pedrnekTopHbIe AyrM 06pa3yoTcs B TaknX pedriekcax, KoTopble BO3HMKAIOT
TONbKO NPW pasapaxxeHUn peLenTopoB aHHYNoCnMparbHbIX OKOHYaHUIN MbILLIEYHbIX BEPETEH.

PaccmMoTpum HekoTopble pedrnekchbl CIMHHOMO Mo3ra.

Muomamuyeckue pegriekcbl — pedriekCbl Ha pacTsXeHre MbllUbl. BeICTpoe pacTskeHne MblLLLbl, BCEFO Ha HECKOIbKO
MUIITIMMETPOB MEXaHUYECKMM YOapPOM MO €€ CYyXOXMUITUIO MPUBOAMUT K COKpaLLEHWIO BCEN MbILLLbI U ABUTaTENBHON peakumu.
Hanpumep, nerkum yaap no Cyxoxunuio HaaKoNeHHOW Yalleyku Bbi3blBaeT COoKpaLleHue Mbiwy 6egpa n pasrnbaHme roneHun.
[yra aToro pedrekca cnegyoLas: MbllLEeYHbIE PELENTOPbl YETbIPEXIIAaBOM MblLLbl 6edpa CnMHaNbHbLIN FAHMMWA — 3agHue
KopeLlkn — 3agHue pora |l TOACHNYHOro cermeHTa — MOTOHENPOHbI MepeaHNX POroB TOMO XXe CerMeHTa - aKcTpady3arnbHble
BOIOKHa YETbIpEXrnaBom MbllLbl 6egpa. Peanusaums atoro pedrekca obina 661 HEBO3MOXHA, eCn Obl 0AHOBPEMEHHO C
COKpaLLeHMeM MbillL-pa3rmbaTenemn He paccnabnsanucb Mblwubl-crnbatenn. Pedprnekc Ha pacTskeHne CBOMCTBEH BCEM
MbILLLLAM, HO Y MbILL-pa3rnbarenen, OHM XOPOLLO BbipaXXeHbl U FIErko Bbl3bIBAKOTCA.

Pecbniekchbl ¢ peuyenmopoe KOXuU HOCAT XxapakTep, 3aBUCSALLMIA OT CUIbl pasapaxeHusi, Buaa pasgpaxaemoro peLenTtopa, Ho
yalLe BCEro KOHeYHasi peakums BbirmaauT B BUAE YCUMEHMS! COKpaLLEHUS MblLL-crubaTenen.

BucuepomMomopHbie peghrieKchbl BOZHUKAIOT NPU CTUMYNSLMK adpdepeHTHbIX HEPBOB BHYTPEHHUX OPraHoB U
XapaKTepusyrTcs NosiBNIiEHNEM ABUraTerbHbIX peakUmii MblLLL FPYAHON KINEeTKU 1 GPIOLLIHON CTEHKW, MbILLULL pasrubaTenei
CMNVHBI.

Pedpriekcbi aMOHOMHOU HEPBHOU cucmeMbl UMeT CBOU NyTU. OHM HAYMHAIOTCA OT Pa3fiMYHbIX PELLenTOPOB, BXOOAT B
CMMHHOW MO3r Yepes 3aHMe KOPELLIKU, 3afHME pora, Aanee B 60KOBbIe pora, HEMPOHLI KOTOPbIX Yepes3 NepeaHUn KOPELLOK
NocbInalT akCoHbl HE HEMOCPEACTBEHHO K OpraHaMm, a K raHrmnuno CMMnaTUyYeckoro Ui napacumMmnaTtmu4eckoro otaena
aBTOHOMHOW HEPBHOW CUCTEMBI.

ABTOHOMHbIE (BeretaTmBHble) pednekcbl ob6ecneunsaloT peakLmio BHyTPEHHUX OpraHoB, COCYAUCTON CUCTEMbI Ha
pasapaxkeHue BucLeparnbHbIX, MbILLEYHbIX, KOXXHbIX peLenTopoB. ATu pedriekcbl OTNNYaTCst GObLUNM NATEHTHLIM
nepuogom (JIM1) ayms pazamm peakumm: nepsasi — paHHss — Bo3HukaeT ¢ J1IM 7—9 Mc 1 peanusyeTcst orpaHNYeHHbIM
4MCIOM CErMEHTOB, BTOpasi — NO3AHSI — BO3HMKAET ¢ GonbLlumm JIM — go 21 Mc 1 BOBMNeKaeT B peakuuio NpakTUYeckn Bce
CermMeHTbl CMMHHOIO Mo3ra. [o3AHUIA KOMNOHEHT BEreTaTMBHOMO pedriekca obyCcrnoBreH BOBNIEYEHNEM B HETO BEreTaTUBHbIX
LIeHTPOB rofIOBHOrO Mo3ra.



CnoxHown chopmon pechneKTopHON AEATENbHOCTU CNIMHHOIO MO3ra ABnsieTcA pedrekc, peanu3yroLwWmuin rnpou3eosibHOe
dsuXxeHue.

B ocHoBe peanusauun Npou3BOSIbHOro ABUXEHUA NEXUT y-adpdepeHTHas pedrnektopHada cuctema. B Hee BxoaaT
nnupamuaHas Kopa, akcTpanupamMmmaHas CUCTema, a- v y-MOTOHEPOHbI CIIMHHOMO MO3ra, 9KCTpa- U MHTpady3arnbHble BOoKHa
MbILLEYHOIO BEPETEHA.

CnepactBus noBpexaeHna CnNMHHOro Moara.

MopaxeHne nepegHero pora v nepegHero KopeLLka CMHHOro Mo3ra NPMBOAMT K Napanunyy MblLLL, KOTOPble TePSOT TOHYC,
aTpodUpyOTCS, NPY 3TOM Mcde3atloT pednekchbl, CBA3aHHbIE C NOPAXXEHHbIM CErMeHTOM. B cnyyae nopaxeHust GOKOBbIX POroB
CMMHHOIo MO3ra Uc4e3aroT KOXHble COCyaucTble pedineKkchbl, HapyLLlaeTcsl TOTooTAeneHne, HabngaTca Tpodryeckme N3MeHeHNs
KOXW, HOrTen. [Npn OAHOCTOPOHHEM NOPaXKEeHUN NapacMMnaTU4ecKoro oTaena asTOHOMHOW HEPBHOW CUCTEMbI HA YPOBHE
KpecCTLOBbIX OTAEMNOB CMMHHOMO MO3ra HapyLUeHU fedekauumn n ModencnyckaHusa He HabnogaeTes, Tak Kak KOpKoBasi MIHHepBaLuus
3TUX LEHTPOB ABMSETCA ABYCTOPOHHEN.

I'IpM TpaBMax y 4YerioBeka B paae criydaeB nponcxoanT nosiHoe nnn nosioBMHHOE nepece4eHne CnMHHOro Moara. I'IpM NoNnoBUMHHOM
narepanbHOM noBpeXageHnn CnMHHOro Mo3ra pa3smnBaeTcd CUHAPOM BpoyH-CeKapa. OH npoABNAETCA B TOM, YUTO Ha CTOPOHEe
nopaxeHns CNUHHOIO Mo3ra (HMKe MecTa nopaxeHns) passmMBaeTcs napanuny OBUrateribHOM CUCTEMbI BCIEACTBUE noBpexngeHuna
nMpamMmnaHbIX nyTeﬁ. Ha I'IpOTVIBOI'IOJ'IO)KHOVI Nnopa*XeHn CTOPOHE ABUNXEHUA COXPaHATCA.

Ha cTopoHe nopaxeHus (Hwke MecTa NopaxeHusi) HapyLlaeTcs NponpuoLenTMBHas YyBCTBUTENbHOCTb. OTO 0OYCMNOBNEHO TEM, YTO
BOCXOAsILIME NYTW ryOOKOM YyYBCTBUTENBHOCTU MAYT MO CBOEWN CTOPOHE CMMHHOMO Mo3ra o NPo4oNroBaToro Moara, rage NpoucxoanT
NX Nepekpect.

Ha npoT1BOMNONOXHOM CTOPOHE TYNOBULLA (OTHOCUTENBHO NOBPEXOEHNS CMIMHHOTO MO3ra) HapyLuaeTcs Gonesas
YYBCTBUTENBLHOCTb, TaK Kak NPoBoAsALLME NyT 6ONeBoN YyBCTBUTENBHOCTM KOXWU UOYT OT CMUHAMNBHOIO raHrMus B 3aHWUIA por
CMMHHOTO MO3ra, IAe NEPEKYanTCa Ha HOBbIV HEMPOH, aKCOH KOTOPOTO NEPEXOAUT Ha NPOTMUBOTONOXHYI CTOPOHY. B ntore ecnm
noBpexaeHa nesas NonoBMHa CNMHHOIO MO3ra, TO Ucde3aeT 6oneBas YyBCTBMTENBHOCTb NPaBOV MOMNOBUHbI TYNOBULLIA HUXE
NOBPEXAEHMS.

MonHyto nepepesKy CMHHOIO Mo3ra B 3KCNepMMeEHTax Ha XXUBOTHbIX NPOU3BOANAT ANl UCCreAoBaHNs BIMSIHWS BbllLenexalmnx
otaenoB LIHC Ha Hmxkenexalume. lNMocne nonHoro nepecevyeHmnst CIMHHOIO Mo3ra BO3HUKAET CMUHasIbHbIU WOK. JTO SIBNEHNe
3aKmno4aeTcs B TOM, YTO BCE LIEHTPbI HUXKE Nepepeskn NepecTaloT OpraHM3oBbIBaTh NpucyLine um pednekcel. HapyeHne
pechrekTopHON AeATENbHOCTM MOCHE NEPECeYEHNst CMIMHHOTO MO3ra Y PasHbIX XXMBOTHbIX ANIMTCA pa3Hoe BpeMS. Y NAryLlek oHO
ncumncnsaeTcs gecaTkaMmm CekyHz, y Kponuka pedriekcbl BOCCTaHaBNMBarTCs Yepe3 10—15 MUH, y cobak oTaenbHble pedrekcsl,
HanpMMep, MbILLIEYHOTO COKpALLIEHMS, BOCCTaHABIMBAKTCS Yepes HECKOIMbKO YacoB, Apyrne — Yyepes HECKONbKO AHEN (pedinekchl
perynsumm apTepumanbHOro AaeneHus), Yepes Hegenn BoccTaHaBNMBatoTcs pedoriekcbl ModencnyckaHust. Y 06esbsiH nepeble
Npu3HaKM BOCCTAHOBIEHNSI peddIEKCOB MOCHEe Nepepeskun CNMHHOIO MO3ra NOSIBIIAKTCS Yepes3 HECKOSMBbKO CYTOK; Y YernoBeka nepseble
CnvHanbHble pedriekcbl BOCCTaHaBNMBAOTCS Yepes HECKONMbKO Hedenb, a To U MecsilieB. CnegoBaTtenbHo, YeEM CITOXHee
opraHu3aumsi LIHC y )XMBOTHOrO, TEM CUNbHEE KOHTPOSb BhILLENEXaLLMX OTAEN0B MO3ra HaJ HUKenexawmmn. To, YTo NPUYMHON
LLIOKa SBMSIETCS HApYLLUEHWe cynpacnuHarbHbIX BIUSIHUIA, AOKa3blBAETCS NOBTOPHOW NepepesKoi CNMHHOIO Mo3ra HUKe MecTa
nepBoK nepepeskn. B aTom crnyyae cnvHanbHbIV WOK He BO3HUKAET, pedrekTopHasa AeaTenbHOCTb CIMHHOIM MO3ra COXpaHAeTCS.
Mo ncreveHnn onMTensHOro Nepnoaa BpeMeHn Nocre LWoKa cnvHanbHble pedrekcbl pe3ko YCUMBatoTCSs, YTO 0ObsICHSIETCS
yCTpaHeHNeM TOPMO3HOI0 BINAHMS PETUKYNAPHOM dhopmaLum CTBOMAa Mo3ra Ha pecdriekcbl CMMHHOIO Mo3ra.

Bucuepo-kyTaHHble pednekcbl. 3oHbl 3axapbuHa-lega.



T'oJ10BHOM MO3I

1. Ilepeanuit Mo3r:
- Kopa 00ab1IMX moJymiapuu;
- ba3ajbHble raHIVIMK:
- cucTeMa 0JieTHOro mapa (nmajiaayM);
- CHCTEMA I0JI0CATOr0 TeJia (CTPUATyM).

* Crpuona/uiMaapHas CHCTEMA YYaCTBYeT B pPeryJsilii TOHYCa
CKeJIETHBIX MBbIIII, OKA3bIBAECT TOPMO3silliee BIAMAHUAEC HA
JABUTATEJbHYI0 AKTUBHOCTH U SMOIIUOHAJIbHbIE KOMIIOHEHTbI

ABUI'ATCJIbHbBIX peammﬁ.

2. CTBOJI MoO3ra:
- 3agHuil MO3I — IPOA0JTOBaThIi, BapoaueB MocT,
peTukyJasipHast popmamus.
- Mo3xke4ok.
- CpeaHuii MO3I - HOKKHM MO3ra, YeTBEPOX0JIMHUe KPacHoe AApo,
yepHas CyOCTaHUUA.
- [IpoMeKYyTOYHBIA MO3I TAJIAMYC, THIIOTAJIAMYC.



Kopa

20n06H020
mo3aa llenmpaneHsle
cmanguu
*) awanusamopob
Mpomesicymoynsid Cuznanu3ayus
mMa3e o6 obmere
bewecmb
Copednud
mMo3e
N\ /Tponpuoyenmubuasn
N CULHANUITYUUS
Beiponueb
macm
Cuenanusayus
Cc cocyducmeslc
flpodonzobarmerd PEDABNCHCCR™
mMo32 HbEIZ 30H
(Bbiz@menaHsrd §enmp)
5 Cuznanusuwyusi
Uednbit omdenXs# X J¢\ ¢ OvixamensHozo
cnuwwozo mos3eax | 7\ annapama (Ge1ra-
’ mMeasHsIe NYMmU,
Ao W5 ————~ nrebpa, nezkue)
"-.: e ,;,’%* /‘-N""" & \
TR 4 YA = Muagppazma
[pydnod amgen T MexcpebepHore
CIUHKHD20 _..JJ/ MbIULLY bl
mosaa ——,
—t2 )
N —

s



Kopa mMo3ea

Moaxeyox
Apmepenmusie

Tanamyc
[unomanamyc

AxinubBupyrowas pemuky- MO32 Bﬂpoa‘}f'?"‘
nspuas cucmema cmbona amoiu Mo3e
Mo32a
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B CTHBONC TNOMOBHOTO MO3Ira (CArMITaEIALMLIG paspes) -

7 BCePXHHe OYropKit SorplpoXonmmusn. Z  minxmme GYTropK SerTBepoXoasanssis. ¥

Groxostan soeps (n. trochlearnis): 4 —— siapo Oaosxosoro soepess (nucl o trochlearnis)
S5  peprxunit mosroson napyc (velum medullare sup ). 6 FAPO OTFSOSMero
wepsa (muci n abducentis), 7 - 4-51 swenymnowex (ventriculus quartus). & 9

MAPDAR NPpOAABCPDHO-YAMTRKOBOro wmepsa {(nucll, o vestibulocochlearis) . 10O =g
Anuesore Hepsa (nucl n facialis): 7/ — BCpXHoe CAMOMHOOT QOCAMTCALMOC Sapo (mnuch
salivatorius sup.). 7Z (HIXKHEs CCMOOHOOTACANTEALHOes sapo (nocl salivatorios
nf.): I3 — pnopcasmmoe sapo Gaymaasrouero mcepss (nucl. dorsalis . vagi)., <4
MaPpOo OOHMHOSHOro nyTH (nucl. tr. solitarii) . 75 - nesoiivoc sapo (nucl. ambiguous) .
r16 MAPpO DoOALEIMuMHOro soepBas (nucl. n. hypoglossi): 77 COMMABTRLINOC FAPC I -
OGasounroro mwsoeposa (nucl spinalis . accessorin) . I8 poGSapovussis swepn (N acces-
sovrius). 9 noanAIteueeit wmeps (n hypoglossus). 20 - Gaymmonsuimit sHops
(. vagus): 274 — m3auso-ra2orTossisin mepa (o lossopharyngeus) . 22 B L B O -
vanTrosefii mweps {(n. vestibulocochlearis) . 253 - amuesosn mepss (0. facialis) o g
FacCepon yRen: 25 - SAPO COMMHOMOIIOBOICO NYTH TPpoOHMmYMoro nepoa (nucl. tr. spa-
nalis n. trigemini). 26 mocr {(pons). 27 ABUEATCALMOC  RAOAPO TPOMMMNMODro
smepesa (nucl. mMmolorius N frgermani) . 28  sapo CPeameMoIionone Iy T IOy
HOro mepsa (nucl tr mesencephalics n. trigermni) ;. 29 ras’ssoaBMraTesnMEaiE MO
(. oculormolorius): S0 — sAPpO raasoaABsMIAaTenshHoro sepaa (nucl. . oculomotorss)




B beHKLI,I/IOHaJ'IbHOM OTHOLWEeHUNN MO3I MOXXHO pPa3ferintb
Ha HECKOJIbKO OTAEJIOB:

1) nepegHUN MO3r, COCTOSALLMN N3 KOHEYHOIo MO3ra
(BorbLUMX NonyLwapunn) N NPOMEXYTOYHOro MO3ra,

2) cpegHuU MO3r, BKNoYarLWnmn HOXKN Mo3ra v
4yeTBEpPOXornMue,

3) 3aQHMIN MO3I, COCTOSALLMI U3 MO3XKeYKa 1 BaponmneBsa
MOCT3,

4) npogonrosaTbi MOG3T.

[1lpooonroBaTbi MO3I, BApOnMeB MOCT U CPeaHUN MO3T
BMeCTe Ha3blBakOTCA CTBOJSIOM rOfIOBHOMO MoO3ra.



IIponosroBarbiii MO3I 1 MOCT

IIponosroBarbiii MO3r- HEMOCPEACTBEHHOE NMPOA0JIKEHHE BBEPX CIIUHHOTO MO3Ta,
O/IHOBPEMEHHO SIBJISIETCH YACThI0 CTB0JIa MO3ra B 0TJIMYMHU OT CIMHHOTO MO3ra HET
YeTKOHM CerMeHTalMu ceporo u 0esioro BemecTsa. CKomnjieHue HEifPOHOB 3/1eCh
dhopMupyIor sapa, odecneuuBaonime pedaeKTOPHYIO 1esi-Th U SIBJISIIOTCS KU3HEHHO
BaKHBIMHU (PYHKIIHOHAJILHBIMM LIEHTPaAMH, KPOMe sijiep UMEITCS NepeKadyarebHble
YyBCTBUTEJIbHbIE AAPA.

[MpogonroBaTbi MO3I UTPAET BaXKHYHO POSib B OCYLLECTBEHNN ABUraTelNbHbIX aKkTOB U B
perynsunm ToHyca mbiwu. Mmnynbcbl OT BeCTUOYNSpHbIX saep (dentepca n bextepesa)
YCUNUBAIOT TOHYC MbILLL, pa3rnbatenen, 4yTo HeobxoanMo Anga opraHMsaumm No3bl.
Hecneumnduyeckune otgensl npogonroBatoro Mmoara (sapa P®) HaobopoT CHMXKaOT TOHYC
MbILLL, B TOM Yucrie u pasrnbartenen. [pogonrosatbii MO3r y4acTBYET B
OCYyLLeCTBeHnn periekcoB noaaepxaHma n BOCCTaHOBEHNA NO3bl Tena
(yCTaHOBO4HbLIX pedoneKkcos).

B npogonrosatomM mMo3re pacnosnioXeHbl sapa cregyroLwmx YepenHbix HepBoB: napa VII,
IX, X, XI, XIl. B mocTy V 1 VInapsl.

napa IX — a3bIKOrfIoTOUHbIN HEPB (M. glossopharyngeus); ero sapo obpasoBaHo 3 YacTaMun
— [JBuratesisHou, 4yBCTBUTENbHOW U BeretTatuBHOW. [1BuratenbHas 4acTtb y4acTByeT B
WHHEepPBaLUN MbILLULL, IMOTKU U NONOCTU pTa, YyBCTBUTENbHAA — nonyvaeTt MHopMaunto
OT peLenTopOB BKyCa 3aHEN TPETU A3blKa; BereTatnBHasi MHHEPBUPYET CIOHHbIE
Kenesbl;

napa X — onyxgatowmn Heps. (n.vagus) UMeeT 3 siapa: BeretTaTuBHOE MHHEPBUPYET
ropTaHb, NULWEBOL, CEPALE, XKENYAoK, KULLEYHUK, MULLIEBAPUTENbHLIE XEmNe3bl;
YyBCTBUTENbHOE NOSyvaeT MHpopmMaumo OT peLenToOPOB anbLBEOS NErKNX N APYrnx
BHYTPEHHNX OPraHoB 1 ABUraTernbHoe (Tak Ha3bliBaeMoe obotogHoe) obecnednsaet
nocneaoBaTeribHOCTb COKPALLLEHUS MbILLLL FITIOTKWU, FOPTaHW NPU rMOTaHUK;

napa XlI — 106aBoYHbIN HEPB (n.accessorius); ero AP0 YacTUYHO PaCMONOXEHO B
NpoaonroBaToM Mo3re;

napa Xll — noabA3sbIYHbLIN HEPB (n.hypoglossus) ABnsgeTca ABuraTtenbHbIM HEPBOM A3bIKa,
aro d91n0 0onkllIer YacThki0 DACHONOXEHO B NDOAONTORATOM MOJ3re.
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1 - O/IMBOMOIKEUKOBBIN - 6 - NOAbLASbIYHDbIN HEPB;
TPaKT; 7 - nMpamuaa;
2 - AAPpO O/IMBbI; 8 - nepegnan 6oxkosan
3 - BOpOTa 5Apa OJ/IMBbI; 6opo3aa;
4 - onmBea; 9 - no6aBOYHbDbIH HEPB

5 - nMpamMmMAaHbIA TPaKT;



NMpoponroBaTbin MO3r BbINOMHAET ABe PYHKUUU (pPeddNeKTOPHYIO U
npoBOAHUKOBYHO). PednektopHasa (pyHKLUMA OCYLLECTBIAETCA 3a CYET:

1 - NPOCTbIX CErMeHTapHbIX pedneKcoB (3aWUTHbIN MUraTenbHbIN, CNe300TAEeNEeHuUs,
ABWXEHUN YLWWHOMN PaKOBUHbI, KaLLA, YAXaHUSA, PBOTbI),

2 - NabMpPUHTHLIX pedrieKkcoB (pacnpeneneHue ToHyca Mexay oTaenbHbIMU
rpynnamMu mMbill U YCTaHOBKMX onpeaerieHHon No3bl),

3 - yCTAaHOBOUYHbIX pedhneKkcoB (noaaepXaHMA No3bl U pabounx ABMXKEHUN),
4 - BeretaTuBHbIX pedrekcoB (AblIXxaHUA, KPOBOOOpaLLeHUSA, N1l eBapeHuns).
NMpoBoaHMKoBas (pyHKLUA OCyLLEeCTBNAETCA NyTeM NpoBeAeHUR:

1 - BOCXOASALMX BOJTIOKOH OT CIMHHOrO MO3ra K Kope nonywiapumn,

2 - HACXOAALWMX BONTOKOH OT KOPbI NOSyLwapuu K CMIMHHOMY MO3rYy,

3 - COOCTBEHHbIX npoBoAaALUX NYHYKOB npoaosiroBatoro Mmo3ra h MocCTa,
coeaAnHAOLWUX AAPO U ONinBy BeCTMGynﬂpHOFO HepBa C MOTOHEpPpOHaAMu CMMHHOIo
Mog3ra.

MpoponroBaTbin MO3r MPUHUMAET YyBCTBUTENIbHbIE BOJIOKHA OT peLenTopoB
MMUMUNYECKUNX U XKeBaTeSNbHbIX MbILUL, MbILL, LUEX, KOHEYHOCTEN U TYNOBULLA, OT KOXMU
niua, crnu3ncTbix 06onoYek rnas, NosIoCTU Hoca U pTa, OT peLenTopoB OpraHoB
criyxa n paBHOBeCHUS, OT peLienToOpOB ropTaHu, Tpaxeu, Nerkux, UHTepopeLenTopoB
XKT u ceppeyHoO-cocyanucTon cuctembl. 34eCb BOSIOKHA NepeKrniYvaroTcs Ha gpyrme
HeUpOHbI, 06pa3sys NyTb B Taramyc u Kopy nonywapuin. Bocxoasime nyTm KOXXHO-
MbILLEYHOU YYBCTBUTENIbHOCTU MepeKpeLmMBaroTCA Ha YPOBHe NpoaoriroBaToro
MO3ra TaK Xe, Kak U 6onbluas 4yacTb NUPaMUAHbIX (ABUraTesibHbIX) NyTen.



[MpoBogHMKOBbIE PYHKLMM M.M. U MOCTa

NPOXOAAT BOCX. M HUCX. MYTU C.M.: NTUPaMNOHbIN, pybpocnnHanbHbIA, CIMHOTaNnamMuyeckui, 3akaH4ymMBaroTCs NyTu
[onns n bypaaxa; HaunHatoTcs BeCTMOYNnocnmMHanbHbIA, PETUKYNOCINHASBbHBIA U ONTIMBOCMMHANBHbIN,

NO3TOMY MpWY pasgpaxxeHnn BeHTpoMeananbHbIX OTAEN0B PeT.dhpopMaLnmn CTBOMNA- TOPMO3UTCS KONEHHbIN pedrekc,
KOPTUKanbHO Bbl3BaHHbIE ABMXXEHUS, Nepefada Bo3byxaeHus no ramma-adpepeHTHbIM BOSTOKHaM 1

HaobOopPOT Npu pasgpaxeHun gopconarepanbHbIX y4acTKOB PeT.qhopM. CTBOMa —obnerdyaetcs KoneHHbIn pednekc u
KOPTUKanbHO Bbl3BaHHbIE ABMXXEHUS, YBENMUYMBAETCHA TOHYC MblLLL, crnbatenen n pasrnbarenen.



LOOCTBCHRDIC (PYHRUWW T1.M. U

NTRNMNA
B npogonrosatom Mmo3sre HaxoaaTtcsa pedneKkTopHble LEHTPI:
OblXaTtenbHbIW , CepAeYHO - COCYAUCTbIN , NULLEBAPUTESIbHbIN , LEHTPI
3alWmMTHbIX pedhriekcoB ( pBoTa , YMXaHUe , Kawenb U T.4. ) , OynsbapHbI
LEeHTP MbILLEYHOro TOHYCa.

[1pn y4acTnun gBuraTesnbHbIX S4ep 3a4HEro Mo3ra OCyLLEeCTBAATCA
Takue LenHble pedrieKkcol : XkeBaHue 1 rmotaHne nNuLLun , peoTa, YnxaHue
, Kawernb . LlenHon pedonekc - CNoXHbI pereKTOPHbLIN aKT , B KOTOPOM
OOVH pedoneKkc ABnaeTca HenocpeacTtBeHHON NPUYNHOW BO3HUKHOBEHUA
creaytoLlero .

Llenas rpynna pednekcoB HanpaeneHa Ha noaaepXaHme MbllLeYHOro
TOHYyca. TN pedriekcbl B 3aBUCUMOCTU OT TOro OTKyda HadnHatoTcs
OensaTcs Ha a ) WwWenHble 6 ) BeCTUbynspHble .

LLlenHble TOHMYeCKne pedhriekchl 3anyckatoTcsa npu BO30yXOaeHU
NPONPUOPELIENTOPOB MbILLLL LLIEN.

Tak, Hanpumep , 3abpacbiBaHWe rofnioBbl Ha3ag , y 3KCnepmMMeHTarnbHbIX
XMBOTHBLIX , BEAET K POCTY TOHYCa MbILLL, - pa3rnbarenen nepeaHux
KOHEYHOCTEN C OAHOBPEMEHHbLIM CHUXXEHNUEM TOHYCa pasrnbarenemn
3aJHNX KOHEYHOCTEN .

BecTtnbynsipHble pednekchbl sBNA0TCA ctatuyeckumm . Ctatmyeckume
pedriekcbl NONOXeHnst obecneynBatoT Noaaep>kaHne nosbi.



Kpome Toro, npogonroBathiin MO3r OpraHu3yeT pediekcbl NoAAepKaHms no3bl. 3Tn pednekcbl opMUpyrOTCS 3a CHET
addepeHTaunmn OT peLenTopoB NPeaABEPUS YITUTKN U MONYKPY>KHbIX KaHaNOB B BEPXHEE BECTMOYNApHOE S4po; oTcoaa
nepepaboTaHHas MHopMaLms OLEHKN HEOOXOANMOCTM N3MEHEHUNS NO3bl MOCHINIAETCA K laTepanbHOMY U MeavanbHOMY
BECTUOYNSAPHLIM AgpaM. ATu 4pa y4acTBYHOT B ONPEeAENEeHNN TOro, Kakne MbileYHbIE CUCTEMbI, CEFMEHTbLI CMIMHHOMO MO3ra JOSTKHbI
NPVHATD y4acTne B U3MEHEHMM NO3bl, MO3TOMY OT HEMPOHOB MeAMaribHOro U natepanbHOro sapa no BeCTUbynocnmHansHoOMy nyTu
curHas nocTynaeT K

nepegHUM poram COOTBETCTBYHOLLUX CEFTMEHTOB CMMHHOMO MO3ra, MHHEPBUPYHOLNX MbILLLbI, y4aCcTUe KOTOPbIX B UIBMEHEHWUN NO3bl B
JaHHbIA MOMEHT HeOBX0AUMO.

N3meHeHre No3bl OCYLLECTBNAETCS 3a CHET CTAaTUYECKUX U CTATOKUHETUYECKMX pedriekcoB. Cmamu4veckue peghrieKcbl perynipyoT
TOHYC CKeNneTHbIX MbILLLL C LIEMNbIo YAepXXaHusa onpeaerneHHoro nonoxeHus tena. CmamokuHemuveckue pegieKchbl
npoaonroBaToro Moara obecneyvBatoT nepepacnpeaeneHme ToHyca MbiLLL, TyTOBMLLA AN OpraHU3aLmm No3bl, COOTBETCTBYOLLEN
MOMEHTY NPSAMOINUHENHOIO UMW BpaLLaTenbHOro ABUXEHNS.

Bonbluas yacTb aBTOHOMHbIX pechnekCoB NPOAONrOBaTOro Mo3ra peanuayeTcsi Yepes pacrnofioXXeHHbIe B HeM ssdpa 6nyxdarouje2o
Hepea, KOTopble Norny4aroT MHPOPMAaLMIO O COCTOSIHUM AeATENbHOCTU CEPALA, COCYAO0B, NULLEBAPUTENBHOIO TPaKTa, NErkux,
nuLLieBapuTEnbHbIX Xenes u Ap. B oTBeT Ha 3Ty MHOpMaUMio sapa OpraHn3yroT ABUraTeNbHYH0 U CEKPETOPHYH PeakLMn Ha3BaHHbIX
opraHoB. Bo3by:xaeHue sgep brnyxagatoLero Hepsa Bbi3bIBAET YCUIIEHUE COKPALLEHUS IMaaKMUX MbILLLL XKeNyaKa, KULLEYHMKA,
YKEMNYHOro Ny3blpsi U OQHOBPEMEHHO paccrabneHne chMHKTEPOB 3TWX OpraHoB. [Npu 3Tom 3ameansieTcs u ocnabnsietca pabota
cepAaLa, cy>aeTcsi NpocBeT 6poHXoB. [leaTensHOCTh saep bnyxaaroLlero HepBa NPosIBASETCS TaKKe B YCUINIEHUN CEKpeLn
OPOHXUANbHbIX, XEMNYAOYHbIX, KULLIEYHBIX Xenes, B BO30YXOEHUMN NOSKENYOA04YHOW XKenesbl, CEKPETOPHbIX KIETOK NEYEHN.

B npogonroBaTtom Mo3re niokanusyetcst UeHmp cJIroHoomaoeJsIeHuUsl, napacMmnaTMyeckas 4acTb KOTOPOro obecnevnBaeT ycuneHme
o6LLen cekpeLmm, a cumnatmyeckas — 6enkoBoW CEKpeLnn CIIHOHHBIX Xenes.

B cTpykType peTukynsapHomn bopMaLmMm NnpogonrosaToro Mo3ra pacnonoXeHbl AblxaTenbHbI U COCYaoaBUraTenbHbIN LIEHTPbI.
OcoBeHHOCTb 3TUX LLEHTPOB B TOM, HYTO UX HENMPOHbI CNOCOBHLI BO30Y>KAaTbCA peddNeKTOPHO 1 Nog AeNCTBUEM XMMUYECKUX
pasgpaxuTenen.

AbixamenbHbIl UeHMpP NOKanNN3yeTcs B MeAnanbHOW YacTu PETUKYNAPHOM chopMaLnm Kaxaon CUMMETPUYHOW NOSOBMHbI
NpOAONroBaToro Mo3sra 1 pasgerieH Ha ABe YacTu, BAOXa U BblAoXa.

B peTukynsipHoi cbopmaumm NpoaonroBaToro Mosra npeacTtaBneH ApYrol XKU3HEHHO BaXKHbIN LIEHTp — cocydodeu2amernbHbIl
ueHmp (perynauumn cocyguctoro ToHyca). OH (oyHKUMOHMPYET COBMECTHO C BblILLENeXallmMmMmn CTpyKTypamMm Mo3ra 1 npexae BCcero ¢
rmnotanamMmycom. BosbyxxgeHume cocyqoaBuraTernbHOro LLeHTpa Beeraa U3MeHSET pUTM AblXaHusl, TOHYC OPOHXOB, MbILLIL, KULLEYHUKA,
MOY€EBOrO My3bIps, LUIIMAPHOW MbILLLbI U Ap. OTO 0OYCNOBAEHO TEM, YTO PETUKYNSIpHaa hopmaums Npo4oNroBaToro Mosra MMeeT
CMHanTU4eckme CBA3N C rmnoTanamycom u Apyrmmmn LeHTpamu.

B cpeaHux otgenax peTukynapHomn oopMaLiMm HaxoasaTcs HEMPOHbI, 0Bpa3syoLLme PETUKYOCIMHAbHBIN MY Tb, OKa3blBaOLLUNA
TOPMO3HOE BMMSHWE HA MOTOHENPOHbI CIMHHOTO Mo3ra. Ha gHe IV xenygo4vka pacrnonoXeHbl HENPOHbI «rony6oro naTHa». Mx
MeaMaTopOM SABMAETCH HOpaapeHanuH. OTN HENPOHbI BbI3blBAKOT akTUBALMIO PETUKYNOCNUHANBHOIO NyTU B a3y «bbICTPOro» cHa,
YTO NPUBOANT K TOPMOXXEHMIO CMIMHAMBHLIX PENEKCOB U CHUXEHUIO MbILLEYHOIO TOHYCA.

CumnTtombl noBpexaeHus. [loBpexaeHne neson Uy NpaBow NOfoBMHbI NPOAOMArOBaTO MO3ra Bbille NepekpecTa BOCXOOALLNX
nyTen NponpuUoLENTUBHON YyBCTBUTENBHOCTU BbI3bIBAET HA CTOPOHE NOBPEXAEHMS HApYLUEHNSI YYBCTBUTENBHOCTM U paboThbl MbILLL,
nvua v ronoebl. B To e Bpems Ha NPOTMBOMOIOXXHON CTOPOHE OTHOCUTENbHO CTOPOHBI MOBPEXAEHMsT HAabnogaTCa HapyLLeHUs
KOXXHOW YyBCTBUTENBHOCTY 1 ABUraTeNbHbIe Napanuyun TyrnoBuLLa U KOHEYHOCTEN. ATO OBBACHAETCS TEM, YTO BOCXOASLLNE U
HMCXoasALLME NPOBOASILLME NMYTU U3 CMIMHHOIO MO3ra U B CMMHHOWM MO3T NepeKpeLLMBatoTCs, a aapa YepenHbiX HEPBOB MHHEPBUPYIOT
CBOIO MOSIOBUHY FOfOBbI, T. €. YePEenHbI€ HEPBbI HE NEPEKPELLNBAIOTCS.
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OnbIT 00 y4yacTum cTBOMNAa MO3ra B
OOMEHHbIX npoueccax

* OnbIT K.BepHapa — npu rnokarnbHOM yKorsie
B AHO 4 >Xenyao4ka yBennymBaeTCco
cogepXaHue rmoKo3bl B KPOBU («CaxapHbIN
YKOI»).



CocTosiHMe TOHYyCca MbiLLL
Oynb0apHOro XXMBOTHOMO N CXeMa

®yHKUMM NPOAONTOBaATOro Mo3ra 6binn ndydeHbl Ha OynbOapHbIX XMBOTHbLIX, Y KOTOPbIX
nonepeyHbIM pa3pe3omM NPOAONTroBaThI MO3r OTAENEH OT CpeaHero Moara.

BynbbapHbIn opraHM3mM xapakTepusyeTcs gelepebpaumoHHON pUrnaHocTbio. B Takom
opraHM3me CoOXpaHEeHbI LeHbIE U NabUPUHTHbIE TOHUYECKNE pedpriekchbl, HO OTCYTCTBYIOT
BbINpsIMUTENbHbIE pedneKkchbl U NPON3BOSbHbIE ABUKEHWS.




CTpyKTypa cpefHero mo3ra

1. Kpblmka mo3ra (1op3aJibHblil 0T€]);
2. Hoxku Mo3ra (BeHTPaJdbHbIN 0THeJ).

YK1BOTHbIE C NEepepe3koit Mo3ra Ha YpoBHE NepeaHnx OYropkoB YETBEPOXONMUS —Me3eHUndanbHble,
OTNMYAIOTCS OT CNNHArbHbIX NOAAEPXXaHNEM MbILLEYHOIO TOHYCAa U NONOXEeHUS Terna B NPOCTPaHCTBE, Y HUX
OTCYTCTBYET AeLepebpal.purMaHoCTb.

CpenHuin Mo3r — oTaen rofloBHOro Mo3ra, APEBHUI 3pUTENbHbIN LIEHTP. BKknoyeH B CTBOM roNoBHOMO Mo3ra.
BeHTpanbHyo 4acTb COCTABNAT MACCUBHbIE HOXKM MO3ra, OCHOBHYHO YaCTb KOTOPbIX 3aHMMatoT
nupamuaHble nyTu. Mexay HOXKaMy HaxoauTCsl MEXXHOXKOBAsi iMKa, U3 KOTOPOW BbIxoauT Il
(rmasogBuratenbHbii) HepPB. B rnybrnHe MeXXHOXKOBOW AIMKM — 3aHee NPOAbIPSBNEHHOE BELLECTBO.

[opcanbHas YacTb — NnacTUHKa YeTBEPOXOSIMUS, ABE Napbl XONTMUKOB, BEPXHUNE U HKHME. BepxHue, nnu
3puUTENbHbIE XONMUKN HECKOSMBKO KPYMNMHEE HUXHUX (CNyXOBbIX). XONIMUKM CBSA3aHbI CO CTPYKTYpamum
NMPOMEXYTOYHOIO MO3ra — KofieH4YaTbIMU Tenamu, BEpXHUe — ¢ nateparnbHbIMU, HXKHUE — C MeauanbHbIMU.
BHYTPM HWXKHMX XONMUMKOB HaXo4AaTCs CryxoBble a4pa, Tyaa naet narepanbHas netns. Bokpyr cunbBreBa
BOLONPOBOAA — LEeHTpanbHoe cepoe BeLLeCTBO.

B rmy6uHe NoKpbILWKM cpeaHero Mosra (No4 YeTBepOXornMneM) HaxoaaTCs sapa rnasoasuratesibHbiX HEPBOB,
KpacHble spa, YEpHOe BELLLECTBO, PETUKYNApHasa oopmanms.

B natepanbHbIX oTAenax cpefHero Mo3ra B HEro BXogsaT BepXHME MO3XEUYKOBbIE HOXKU, KOTOpble, MOCTENEHHO
norpyxasicb B Hero, 0bpasyoT nepekpecT y cpegHen nuHuu. [lopcanbHas 4acTb CpeaHero Moasra,
pacnonoXeHHasi K3aau OT BOAONPOBOAA, NpeacTaBneHa Kpbllen ¢ sapamMu HAXHUX U BEPXHUX XONTIMUKOB.



Appa HWKHMX XONMNKOB UrpatoT CyLLECTBEHHYIO POSb B peanu3aumm pyHKUMmM cryxa u
dopMMpOoBaHMM CNOXHbBIX pednekcoB B OTBET Ha 3BYKOBbLIE pasfapakeHusl.

Anpa y4acTByoT B OCYLLECTBNEHUM «aBTOMATUYECKMUX» peaKkLUnii, CBA3aHHbIX CO
3puTenbHOM PYHKLMEN, TO eCTb 6e3yCnoBHbIX pedrieKCoB B OTBET Ha 3pUTESIbHbIE
pasgpaxeHus. Kpome Toro, aTm aapa KOOPAUHUPYIOT ABUXKEHUS TYNOBULLAE, MUMUYECKYHO
peakuuio, ABUXEHWUSA rnas, rofosbl, YLWen 1 NpoY. B OTBET Ha 3pUTESIbHbIE CTUMYIIbI.
OcyulecTBnarTCA 3TN pedoriekTopHbIe peakumn brnarogaps NOKpbILLEYHO-CIMHOMO3rOBOMY
N NOKpPbILLEYHO-OynbbapHOMY NyTSM.

BeHTpanbHee OT BEPXHUX U HMXKHUX XONTMUKOB KPbILLIM HAXOAUTCS BOAOMNPOBO/ CPEAHErO
MO3ra, OKPY>XEHHbIN LIeHTparnbHbIM CEPbIM BELLLECTBOM. B HUXKHEM oTAene NoKpbILLKK
cpenHero Mo3ra pacrnonaraeTtcs 8Apo 6rnokoBOro HepBea, a Ha YpoBHE CPedHEro N BEPXHENO
OTOEeNnoB — KOMMMEKC SAep rnasonBuraTenbHoro Hepaa.

BaxkHbIMM 06pasoBaHNAMM cpeQHEero Mo3ara siBNsATCA TakKe KpacHble sapa u YépHas
cybcTaHUus. B kpacHbIX sapax okaH4YMBaOTCSA BONOKHA NEPeaHUX MO3XKEYKOBbIX HOXEK,
KOPKOBO-KpaCHOsiAepHbIe BONOKHA W BONOKHA U3 00pa3oBaHuiA cTpuonannimaapHon
cucTeMbl. B kpacHOM siape HauMHaTCs BOMNOKHA KpacHOSiAEPHO-CMMHHOMO3IOBOr0, a
TakXXe KpacCHOS,4epHO-ONMMBHOIO NyTeN, BONOKHA, uayLLmne B Kopy 00mbLIoro Mo3sra. Takum
06pa3om, KpacHoe AP0 ABMNAETCA OAHUM U3 LLEHTPOB, Y4acCTBYIOLLMX B PEryNALMUM TOHyCa 1
KoopauHaLuuu ABMXKeHUA. B 4épHoMm BelliecTBe 6epeT CBOE Hayano HUrPOCTPUapPHbIN NMyThb,
nodaMNHIPrnYeckme BorIokHa KOTOPOro ynpaBnsioT dyHKLNEN CTPUN.

OcHOBaHME HOXKMN cpeaHero Mo3ra COCTouT U3 BOJTOKOH, KOTOpPblE COEAUNHAIOT KOPY
©onbLoro mosra u apyrue O6pa3OBaHVIF| KOHEYHOro Mmoa3ra Cc Hmxernexawmnmm
O6pa3OBaHI/IF|MI/I MO3roBOro CTBofa 1 CMHHOro Moara. bonbluasi YacTb OCHOBaHUA 3aHATA
BOJIOKHAMU nNMpamMnaHoro nyTu.



CpenHnn MOo3r BbINOSHSAET criegyowme QyHKUUK:

LlEHTP OPMEHTUPOBOYHOIO pediriekca

LIeHTP Mno3bl

LeHTp 06paboTkn NnepBMYHON NHPOPMAaLUK (3peHne, CryX)
perynmpyroLLyto B NpOaOSKUTENBHOCTU aKTOB XXeBaHUSA U rMOTaHUS.

YepHas cybcTaHUmMs y4acTBYET B perynsLmmn akToB XeBaHUs, IMoTaHus U Ux nocrneaoBaTenibHOCTH.
B yepHoli cyGecTaHUMM cocpeaoTodeHbl 4O0aMUHOBBIE HEMPOHDI, y4acTBYOLNE B OpraHu3auum
3MOLIMOHAIbHOIo NoBeaeHUs, TOHKUX ABVKEHUIA.

HenpoHbl ceporo BellecTBa BOKPYr CUbBMEBA BOAOMNPOBoAa 06rnaaatoT peuenTopHON yHKUnen
MO OTHOLLUEHUIO K CMIMHHOMOS3IOBOM XUOKOCTU 1 y4aCTBYIOT B NOLAepXXaHUM BHYTPEHHEN cpefbl Ha
NOCTOAHHOM YPOBHE.

KpacHble aapa y4acTByoT B TOPMO3HOM BIIMSIHUN Ha BECTUOYNsApHbIe sapa [lentepca, K KOTopbIM
pacnpocTtpaHsieTcs adodepeHTaums ot YLLHbIX NabUPUHTOB N MbILLEYHbBIX NPONPMOPELIENTOPOB MO
BecTnbynocnmHanbHoMYy TpakTy. Mpu pa3pyLweHun KpacHbIX saep HabnopaeTcs BblipaXeHHas
AeuepebpaunoHHas perngHocTb. [leuepebpaumMoHHasa peruagHoCTb onpeaenseTcs
acpdepeHTauuen noctynarwllen Kk aapam flentepca ot nponpuopeLenTtopoB MbILUL U
BeCTUOYNAPHOro annapara, npu nepepeske 3aAHUX KOPELLKOB CIMHHOIO Mo3ra u
BeCTUOYNAPHbLIX HEPBOB YCTpaHAeTCcA AeuepedbpaumMoHHas perMgHoOCTb.
HopagpeHapruyeckme HEMPOHbI pacnonaratoTcs B ronyboBaTom sape 1 X akCOHbI

PacnpoCTPaHATCA MO3XeYek, rmnotanamyc, runnokamn, MMHAanMHe, NoOsICHOWM 1 SHTOpUarbHOM
Kope.



[TpoBOOHMKOBA PYHKLMSA C.M. OCYLLL. Yepe3 HOXKU
MO3ra, No KOTOpbIM B BOCXOAsLLEeM HanpasiieHUN HeCyT
MMMNYJIbCbl BOMTOKHA CMMHOTaNlaMMU4eCcKoro Tpakra u
MeguarnbHoU NeTnu, a HUCXoasALWeM —NMpaMuaHbIv U
KOPTUKOMOCTOBOW TPaKThI.

CpenHnn mo3sr obecnevynBaeT OCyLLECTBIIEHNE
OPUEHTUPYHIOLLIMX PEXONEKCOB :

1) 3pUTENbHbIX
2 ) CNyXOBbIX .

b. Pedbnekckl cpegHero mosra HanpasreHbl Ha
BOCCTaHOBIEHME NO3bl , BbINPAMINEHUE :

1 . LLlenHble pedonekcobl BoiNnpsamMneHusa . IX peuentopbl
Haxo4ATCA B MblLLEYHbIX BEpeTeHax , pasapaxarTcd
BCNeacTBue pactaxeHus Mol . OTBET - COKpalleHue
MbILLIL, .

2 . BectnbynapHsble ( J'Ia6I/IpVIHTHbIeCz)perJ'IeKCbI
BbINMPAMIEHNA : a ) cTaTudeckmne pedoneKkcol
BbINPSMIIEHNS O ) CTaTOKMHETUYECKNE pedrieKkCbl
BbIMPAMIEHNS .



CTaTunyeckue —onpeaensoT nogaepxaHme ygobHom rnosbl B NPOCTPaHCTBE Mpu
nexaHun, CUOEHUN U CTOSAHUN XKUBOTHbIX 3a CYET MblLLEYHOrO TOHyca. OHK CBA3aHbI C
pasgpaxeHuem fiabupuHTOB BECTUOYNSPHOro annapara, C NosioKeHNeM rofosbl Mo
OTHOLLIEHUIO K TYNOBULLY, C CUrHanm3aumnemn ot peLenTopoB KOXKW, MbILLL, 1 CYCTaBOB
BCEro Tena, co 3putenbHon apdpepeHTaumnemn o npeaMeTHON CTPYKType cpenbl. Tak,
NPV NOOHATUM rofoBbl yCUIMBaEeTCHA TOHYC pa3rmbartenemn nepegHux u crmbarenen
3aHMX KOHEYHOCTEN, a NPY ONyLLLEHNU roSTI0BbI-TOHYC MbILLL, pa3rnbatenemn 3agHnx
KOHEYHOCTen 1 crmbaTtenen nepegHnx KOHEYHOCTEWN.

CTaTunyeckue pedriekcobl BbINPSMIAEHUs onpeaensatoT BO3BpaLLEHUN XXUBOTHOIO M3
HEeYCTOM4YMBOro NOSIOXKEHNS B YCTONYNBOE. DTN peakuum onpen. pasapaxeHmem
nabunpuHTOB BECTUBYNAPHOro annapara, adogepeHTaumnen ot LWerHbIX MblLUL, 1
KOXHbIX peLenTopoB NOBEPXHOCTM ronoBbl. Jlexallee XXMBOTHOE cCHavana nogHumaeT
rosyI0BY U yCTaHaBNBAET €€ B rOPU3OHTaNIbHOM MOSOXEHNU, a 3a CHET LLUENHO-
TOHMYECKNX pedpriekcoB 1 adopepeHTaummn OT peLenToB MbILLL, N KOXN
nepepacnpenenseTcs MblleYHbI TOHYC, onpeaesnstoT BCTaBaHe XXMBOTHOIO U ecru
Ha Me3eHuedanbHOro XXMBOTHOE Crierka HagaBuTb 4OCKOW, TO rornioBa ero nagaer.
CTaTokMHeTU4Yeckne pednekcol CBsi3aHbl C UISMEHEHNEM TOHYCA MbILLLL
NPSAMOSMHENHOM UITN KPYrOBOM ABUXXEHUU, YTO COMPOBOXOAeTCA
nepepacnpeneneHnemM ToHyca comatndeckom myckynatypeol. [pn BpalleTenibHoM
OBWXEHUN HabogaeTcsa HUCTarMm rofnioBbl U rnas, BolpaXkaeTcd B Mea1eHHOM
OBWXEHUM ronoBbl U rNa3 B CTOPOHY MPOTUBOMONOXHYI0 BpaLweHWo, 1 BbICTpOM
BO3BpaLLEHNM B UCXOQHOE NOoXeHne.



Hawnbonee kpynHbIMy sgpamu cpeaHero Mo3ra siBfstTCA KpacHoe 94p0, YepHOE BELLECTBO U apa YepenHbIX (rna3ogBuraTeribHoOro 1
©6noKoBOro) HepBOB, a Takke Aapa PETUKYNSPHON chopmaLnn.

ToHu4eckasa n gBuratenbHasa pyHKUus. Peanuayertca 3a cyeT sapa bnokoBoro HepBsa (n. trochlearis), aaep rmasogsuratensHOro
HepBa (Nn. oculomotorius), KpacHoro sigpa (nucleus ruber), YepHOro BeLecTBa (substantia nigra). KpacHble sgpa pacnonaratoTcs B
BEPXHEN YacTn Hoxek Mo3ra. OHM CBA3aHbl C KOpOoK 60MbLIOro Mo3ra (HMCxoasLme OT Kopbl NyTH), NOAKOPKOBLIMU SA4pamMu,
MO3XXEYKOM, CMMHHBIM MO3roM (KpacHOSIAEPHO-CMMHHOMO3rOBOW My Thb). basarnbHble raHrmMmnmM roffloBHOMO MO3ra, MO3)KE4YOK MMEHT CBOU
OKOHYaHUSA B KpacHbIX sapax. HapyleHune cBs3en KpacHbIX SAep C PETUKYNSpHON hopmaumen NpoaonroBaToro Mo3ra BefeT K
OeuepebpayuoHHOU puauOHOCMU. ATO COCTOSTHME XapaKTePU3YEeTCS CUMbHbIM HanpsbKeHNeM MblLlL-pa3rnbaTtenen KOHEYHOCTEN,
Lweun, cnuHbl. OCHOBHOW NPUYMHOWN BO3HUKHOBEHUS deyepebpaluoHHOU puauGHOCMU CAYXUT BblpaXXEHHOE akTUBMPYHOLLEE BIIUSIHME
narepanbHOro BectnbynsapHoro sapa (sapo Oentepca) Ha MOTOHENPOHbI pasrnbaTtenein. ATo BNNsIHME MakCUMaribHO B OTCYTCTBME
TOPMO3HbIX BIIUSIHUI KPACHOIO sapa 1 BblLLENEXallMx CTPYKTYP, a Takke Mo3xedka. [1pn nepepeske Mo3sra Huke sapa narepanbHoro
BECTMOYNsIpHOrO HepBa AeLepebpaunoHHas purngHoCTb UCHe3aerT.

Apyroe pyHKUMOHANbHO BaXkHOE S4p0 CPeAHEero Mo3ra — YepHoe 8el,ecmeo — pacnonaraerca B HOXXKax Mo3ra, perynmpyeT akTbl
XKEBaHUS, IMOTaHNs (MX NOCNeAoBaTENbHOCTL), 00ecnevmBaeT TOUHbIE ABUKEHNS NarbLEB KUCTU PYKKU, HANMPUMEpP Npu NMCbME.
HenpoHbl aToro siapa cnocobHbl CUHTE3MPOBaTh MeaMaTop AodaMmH, KOTOPbIN MOCTaBISIETCS akCOHalbHBIM TPaHCNOPTOM K
©asanbHbIM raHIMUSAM roflIoBHOro Mo3ra. [lopakeHne YepHOro BeLEeCTBa NPMBOANT K HAPYLLEHWIO NIIACTUYECKOrO TOHYCA MbILLILL.
ToHKasi perynsiums nnacTMyeckoro ToHyca npy Urpe Ha CKpUnke, NMCbMe, BbINONHEHMM rpadnyeckmx pabot obecneyunBaeTcs YEPHbIM
BELLLECTBOM. B T0 xe Bpemsi npu ANUTENbHOM yaepXXaHU onpegerieHHoN No3bl MPOUCXOAAT NNacTUYECKME N3MEHEHUS B MblLLLIAX 3a
CYET N3MEHEHMS NX KOMNNMOUOHbIX CBONCTB, YTO 06ecneymBaeT HauMeHbLUWE 3aTpaTbl SHeprun. Perynsaums atoro npouecca
OCYLLIECTBSIETCS KNeTKamMmn YepHOro BeLLecTBa.

KpacHble sapa, nony4yas MHopmaumio oT ABuraTenbHOM 30HbI KOpbl 6OMbLLOrO MO3ra, MOAKOPKOBbLIX SAEP M MO3XKeYKa O
roTOBSILLEMCS ABMXXEHUUN U COCTOSIHUM OMOPHO-ABUraTeNbHOro annapaTta, NOCkINatT KOPPUrMpyoLLMe MMMYbCbl K MOTOHENPOHaM
CMMHHOrO Mo3ra no pybpocnuHanbsHOMyY TPaKTy M TEM CaMbiM PErYIINPYIOT TOHYC MYCKynaTypbl, NOAroTaBnmMBas ero ypoBeHb K
Hame4aroLLEeMYCsi MPOU3BOSTbHOMY ABVXKEHMIO.

HelipoHbl sgep rmasofBuratenibHoro 1 6y10K0BOro HEPBOB PErYNUPYHOT ABUKEHME rMa3a BBEPX, BHWU3, HAPYXKY, K HOCY 1 BHU3 K YTIy
Hoca. HenpoHbl gobaBo4vHoro sapa

rnasofBuUraTenibHoro Hepaea (sapo AkyboBuya) perynupyroT NPOCBET 3payka U KpUBU3HY XpyCTanumka.



Pednekcbl no3bl
Ponb 3agHero moasra
perynaunm
ABuraTeribHbIX
doyHKUUN:
1) aHann3 ceHCopHom
nHopmauum ot
peLenTopoB KOXU K
MbILLIL, FONOBbI,
TynoBuua,
KOHEYHOCTEN U
BECTUOYNSAPHBbIX
peLenTopoB;
2) pechnekTopHas
perynsaums
TOHyCa MbILUL, Tena
ans obecnevyeHusi No3bl,
adhpepeHTHas
NHHEpBaUNS
CKEeNneTHbIX MblLLL

rornoBbl;
3) npoBeaeHNE HEPBHbIX
NMMYbCOB B

CKeJ1ETHbIX MbILLIL.

OeuepebpauuoHHasn




OpUeHTUPOBOYHbIN pednekc

« YeTBepoxoriMme opraHm3yeT OPUEHTUPOBOYHbIE
3puUTernbHble U CnyxoBble pedoneKkchl. 3a CYET HEMPOHOB
S0ep BEPXHETO N HMKHEIO YETBEPOXONIMUA.Y YeroBeka
4YETBEPOXOSIMHbIN pedriekc ABMNSIETCA CTOPOXeBbIM. B
Criy4dasix noBbILLEHHON BO3OYAMMOCTUN YETBEPOXOSTMUM
npw BHE3aNHOM 3BYKOBOM UMM CBETOBOM pasapakeHuu
y YerioBeka BO3HMKAaET B3gparnsaHue, nHorga
BCKaKMBaHME Ha HOIM, BCKPUKMUBaHWE, MakCcuMarbHO
ObICTPOE yaarneHune oT pasapaxuTtens, nog4yac
be3ynepxkHoe bercTro.l1pu HapyLLeHNN
4EeTBEPOXOSIMHOIO pedoriekca YenoBeK He MOXET
ObICTPO Nepeknto4aTbCs C OAHOro BMaa OABMXKXEHUSA Ha
apyroe. CriegoBaTenbHO, HETBEPOXONTMUS MPUHUMAIOT
yyYacTue B opraHusaumm npon3BoSibHbIX ABUXKEHUN.



CsobogHoe nageHne KOLKM 13 NONOXEeHWS Ha cnvuHy (no Marnycy, 1924).

OnucaHHble Bhllle YCTaHOBOYHbIE pedhriekchl Nerko HabnoaaTth Ha MHTaKTHOWM KOLLKe, koTopasi cBO60AHO NagaeT U3 NOMOXEHNS Ha CMIMHE .
Mpexae Bcero akTMBUPYHOTCS NabUpMHTHbIE pedhriekchl Ha ronoey, briarogapsi KOTOPbIM OHa MOBOPAYMBAETCS MO HAMPAaBEHMIO K HOpMarnbHOMY
nonoxeHuto. K aTol peakumm npucoeamHsieTcs WeHbIN YCTaHOBOYHbIN pedhnekc, BCreAcTBME Yero 3a rofioBoK crieayeT Teno, cHavara rpyaHom
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BbinpsmuTtensHbin pedoriekc
BbinpsmutenbHble pedhnekcbl MOXHO pa3faenuTb Ha HECKOMbKO rpynn:
J1abupUHTHbIE peakLnmn
Pednekchl ¢ Tyf10BMLLLA HA TO1I0BY
OnTtuyeckue BbinpaMUTENbHbIE pedieKChl
OnTtuyeckue BbinpaMUTENbHbIE pedeKChl

BbinpsimutenbHble pedonekchl B Hanbornee oT4eTNnBOM hopme HabnioaaTCs Y XKUBOTHbIX, NIULLEHHbIX KOPbI
BonbLUMX NonyLLapuii (Tanammyeckoe XMBOTHOE). Y rpbi3yHOB UX Nerko Habnogatb Uy HeonepupoBaHHOTO
YXMBOTHOTO.

NNaGupunHTHbIE peakuum

[ns Toro 4To6bl NABGMPUHTHBIE PeaKLMN HE OCIOXKHSANNCH KOXHBIMU pednekcaMu, XXKMBOTHOE (MOpCKasi CBUHKA)
nccneayoT B BO3Ayxe, NoAAePKMBas ero oA rpyaHyro KNeTKy 1 3a Tas, NpyM MMHUMarbHO BO3MOXXHOM KOHTaKTe C
KOXXHOWM MOBEPXHOCTbIO. [1py 3TOM OKa3blBaeTCs, YTO eCNv NpuaasBaTth TYNoBMLLY Nto6oe NonoXxeHue, ronoea
COXpaHSIET HOPMarbHY OPUEHTUPOBKY (TEMEHEM KBEPXY, POTOBOW LLIENbIO BNEPe Y FOPU30HTarbHO).

NcTouHmKoM aToro pednekca siBNsitoTCs MMNYNbCbl C OTONMTOBOrO annapara. lNocne paspyLueHnsi NnabupuHToB
BbINPAMUTENbHBIN pednekc Ha rofoBy Y XKMBOTHOTO, NMOABELLEHHOIO B BO3AYXe, HE OCYLLECTBNSETCs. [onoBa MoXeT
oKasaTbCs TEMEHEM KHU3Y, MPUHSTL Ntoboe, He CBOMCTBEHHOE XXMBOTHOMY MONOXeHMe. [1py oTCyTCTBUK
NabupUHTHBIX pedhrekCcoB rofloBa CBUCAET, MOAUNHSISICh CUSE TSPKECTU M MAaCCUBHO Creaysi 3a BCEMU
nepemeLleHMSMN TyNOBMILLA.

Pecpnekchbl ¢ TynoBuiwla Ha rofioBy

NPOSIBNSAOTCS B HEOCNOXXHEHHOM BUAE V )KMBOTHOTO C pa3pyLUeHHbIMU TabuprHTamu. Noka Takoe XXUBOTHOE
HaxoaMTCs B BO3ayXxe, rofioBa ero naccuMBHO cBucaeT. OgHako 4OCTaTO4HO NOMOXUTL XXMBOTHOE Ha Kakyt-nmbo
MNOCKOCTb Onopbl (B GOKOBOM MOMOXEHUN), Kak rorioBa NEPeEXoanT B «HOPMasibHOE» NOMOXEHWE — TEMEHEM
KBEpPXY.

OTOT BbINPSAMUTENbLHBIN pediekc Ha ronoBy 06513aH CBOMM NPOUCXOXAEHNEM aCUMMETPUYHOMY pasapaxeHuto
pPeLEenTopOB KOXXHOW NMOBEPXHOCTYM TeNna XMBOTHOrO, KOTOPOWM OHO COMPUKacaeTcsi C NIOCKOCTLI0 onopbl. MoaTomMy
pedrekc Nerko yCcTpaHseTCsl, eCrim Ha CBOOOAHY0 (BEPXHIOK) BOKOBYH NOBEPXHOCTb HANMOXWUTbL NIACTUHKY,
OKa3bIBalOLLYH TaKoe >xe AaBreHne, KoTopoe Apyrasi NofIoBUHA Tena UCMbITbIBAET CO CTOPOHbI MITOCKOCTM ONOpbI.
Mpy CUMMETPUYHOM pasgpaXeHNM KOXHbIX PeLenTopoB Ty/OBULLA FOfIoBa OMNATh NACCUBHO CBUCAET BHUS.

BbinpsimutenbHble pedhnekchl C NPOonprYoLENTOPOB LLEN Co34atoT NpaBuUibHOE MOSNIOXKEHWE TYNOBULLA B OTHOLLEHUM
ronoBbl. MNpu CKpyuYnBaHWUM LLEV MPOUCXOAMUT pasgpakeHne LWenHbIX NPONpUOLENTOPOB U BO3HWUKAET Lienb
pechrekcoB, B pe3yrnbraTe KOTOPbIX BCE TENMO B LIESTIOM OKa3blBaeTCs NPaBUITbHO OPUEHTUPOBAHHBIM OTHOCUTENBHO
rONnoBbI.

OnTuyeckue BbiNpAMUTENbHbIE pedrekchbl

HabntogatoTcs y kowwek, cobak n ob6esbsiH. Ecnn, Hanpumep, y cobakm yganutb nabupuHTHblEe Npubopsl U,
yOoepKuBas Terno 3a Tas, NPUBeCTU €ro B BUCAYEE BEPTUKANbHOE NONMOXEHNe, B NEPBbIN AeHb Nocne onepaumm
rorioBa NOSTHOCTBIO MOAUYUHSAETCS AENCTBUIO CUMbl TSHXKECTU U CBUCAET NacCMBHO BHM3. OgHAKO Yepes3 HECKOIbKO
[AHEeN nocne onepaunn BeiNpsiMUTENbHbIVM pedriekc Ha ronoBy BOCCTaHaBnmMBaeTcs. Ecnu xxe ncknountb npn aTom
3peHue, 3aKpblB cobake rnasa, rornosBa CHoBa NPMHUMAET NAaCCUBHOE MNOSMOXEHNE, CBUCAs BHU3, KaK 1 B NepBble AHU
nocne onepauun. OnTnyeckmne BuiNpAMUTENbHbIE pedNeKChbl OTCYTCTBYIOT Y MOPCKOM CBMHKM U Y KpOMUKa.




* Me3eHuemanbHbLIN OpraHM3M (HapyLleHune
CBA3U MeXay cpeaHUM N MPOMEXYTOYHbIM
MO3rom) UMeeT HopManbHbIN MblLLEYHbIN
TOHYC, COXPaHAITCA BCE TOHNYECKUNE
pedieKkcbl, HO MNPON3BOJIbHLIE OBUXEHUS
OTCYTCTBYIOT.



DYHKLNM YepHOU cybCcTaHL K

« UepHasa cybcTaHuns orpaHnymBaeT
BNTMAHME HopaapeHeprn4eckom CUCTEMBI,
aKTUBUPYET NPOAYKLUMIO OKCMaa a3oTa B
roNnoOBHOM MO3re, yBennimBaet
YCTONYMNBOCTb K CTPECCOPHbLIM
nospexaeHnam. HenpoHbl YepHOro
BellleCcTBa OKa3bIBaloT MogynupytoLlee
BNMAHNE Ha POHOBYH aKTUBHOCTb
HEWPOHOB nornocaToro tena. Takxe

OKa3blBaeT TOPMO3sLLlee JeNCTBME Ha
HAUNOHKI TAOAMVCA



Mo3KeuoK

Cocrout U3 ABYX NOJYLIAPUI, YePBA (MeKAY HUMM), TPeX Map HOKEK, 00pa30oBaHHbIX
Iy4KaAMH HEPBHBIX BOJIOKOH.

BblaensaioT Tpu CTPYKTYpbl MO3XKe4dka. [IpeBHUN MO3)KeHOK COCTOUT U3 KIlo4Ka 1 y3ernka, a
Takke YyacTb YepBd. CTapblt MO3XXEYOK BKITHOYAET LIEHTParnbHY0 0SbKY, BEPLUNHY
nnMpamMmnay, A3bI40K YepBs, N YETbIPEXYroNnbHY A0SbKY nosnywapuit. HoBbIn MO3)Ke4oK
COCTOMT U3 NonyLLapuin U 4acTu YepBs (cKkaT, MNCTOoK, Oyrop).

KneTtku lNypknHbe, obpasyrolime cpeaHuit Cnom Kopbl, ABNSIKOTCS rMaBHOM
doyHKUMOHANbHOM €ANHULEN C APKO BblpaXXeHHOM MHTEerpaTMBHOW HanpasneHHOCTbIo. OHa
peanusyeTcsl CUbHO BETBALLMMUCA AEHOPUTAMM, HA KOTOPLIX B OAHOWN KNETKe MOXET BbITb
00 100 Tbic cuHancoB. Knetku MNypknHbe aBnaTca eAUHCTBEHHbIMU 9 dEPEHTHLIMU
HEeNpOoHaMK KOpbl MO3XKeYKa, CBA3bIBas €e C BHYTPUMO3XKEYKOBLIMU N BECTUBYNSPHBIMU
agpamn. K kope Mo3sxedka NpoxoauT TPy Buaa BOSOKOH — JIMAHOBLIE, MOXOBUAHbLIE U
MOHOaMWHEpPrnyeckme.

JlnaHoBble BOMoKHa ABMSAKOTCS akCOHaMM HEMPOHOB HMXKHEW ONKMBbLI MPOAOrOBaTOro MO3ra.
NHa K HUM NOCTYyNaeT OT MbILLEYHbIX, KOXXHbIX PELLeNTOPOB U ABUraTernbHON KOpbl
roNoBHOro Moara. Kaxxgoe nnaHoBMaHOE BOMOKHO YCTaHaBNMBAET KOHTAKT C AeHapUTamMu
ofHoM KneTkom [ypKkMHbE, HO YNCNO CUHAMNCOB MOXET gocTuraTb 300, YTO OObACHAET
NCKNIYNTENBHO CUNbHOE BO30Yyxaatolee gencTBme aToro adhdepeHTHOro Bxoaa. Takke
OHW OKa3bIBalOT TOPMO34LLME AEeNCTBME Ha KIETKN [TypKNHbE Yepes Kop3nHYyaTble U
3Be3a4vaThble KNeTkn NOBEPXHOCTHOIO CII0S MO3XKeuKa.

[To MmoxoBMAHbLIM BONOKHAM B KOPY MO3)e4dKa NocTynaeT nHa ot Kopbl 60NbLLINX
nonyLwapum , nponpuopeLenTopos, BECTUBYNAPHbIX peuentopoB u PO. OHu obpasytoT
CUHancbl Ha AeHApUTax KNeTok 3epeH BHYTPEHHETO CIoda Kopbl. Yepes akCOHbI KNeTokK —
3epeH MOXOBUAHbIE BOSTIOKHA OKa3blBalOT BO30YyKaatoLee BInsHne Ha knetku MNypkuHbe un
onocpeaoBaHHO TOPMO3HOE AENCTBME Yepes KOp3nHYaTble 1 3Be3avartble KNeTKu.
AKTUBHOCTb KNETOK — 3ePEH pPErynmpyeTca Yepes TOPMO3HbIE KNEeTKN [0nbaXu BHYTPEHHETO
CI104 Mo Tuny Bo3BpaTHOro TopmoxeHna (megmatop FrAMK).



KOpKOBO-ﬂ,ﬂ,eprle 30Hbl MO3KXe4Ka

MegnanbHaallpomeKyTouHaA latepanbHas

30Ha 30Ha 30Ha
NUCl.el..l.s. NUC'OUSQ NUC'GUS @ ABMraTeanag "
AccoupatusHasiastidil a efmbqll- b dentatus ¢ COMaTOCEHCOpHas
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Paleocerebellum ~
MO3r /

Archicerebellum
BecTubynapHole

A4pa

KpacHbie aapa e
PeTuKynapHaa dopmauma §
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BecTnubynapHbie
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Puc. 5.18. ¥YnpouleHHas cXxeMa Kopbl MOZXKeqKa.

MB — MOXOBHIHMBIE BOJNOKHA. 3 — KIETKH-3€PHA; Map.B. — NapaiieibHuIe
BOOKHA, 1 — Knetku [MypxknHbe; KK — KOp3HMHYATHIE KIETKH, K.BM. A, —
KJACTKH BHYTPHMO3XKECYKOBRIX AAEp; NB — jgasawiue sogokHa, [N — xaer-

KH [Noasaxw.




CmpoeHue mpex crioee Kopbl MO3)Ke4Ka
U UX HeUPOHHbIX cesizel

AeHApuTbl KneTok MypruUHbe
Knetku MypruHbe |
i

i 3Be3a4aTble KNEeTKH
MapannenbHble BONOKHA i ’ ’

KopauHOYHble

BHeLWHUI cnom < “ KNeTKM

Cnoit KNeToK |
MypKHUHbE

— Wnaxu a0 ramdokux
| AAep MO304Ka Ta

» naTepanbHUX

oy | BECTHOYNAPHUX

i \ 7 anep Aeiitepca

BHYTpeHHHIi cnoit

-%

MoxooBpazHbie BONOKHA

Y AKCOHbI KNeToK MypkuHbe
(cnuHouepebenapHuii nyTb) YP

KneTku-3epHa KneTka Monbaxu
JIMaHOBWAHbIE BONOKHA
(oT Aapa HuxHel onuebl)



B3auMOCBA3bL OHTO- U (DHJIOreHe3a
MO3KeUKa

» «/IpeBHUI» (PBIOBI) — PEryJISLIUA
MOJIOKEHUA Te€Ja B MPOCTPAHCTBE

= «CTapelit» (36MHOBOIHBIE) — PETY AU
NPONPUOPEUETTIINN MBIIIIII

» «HOBBII» (BBICIINE TO3BOHOYHBIE) —
pPEeryJisiiys JMHAMUYECKHUX
JJOKOMOTOPHBIX MEPECTPOECK, TOUHBIX
JIBUKEHUU




DYHKLMM MO3XKeYKa CBA3aHbl C OpraHm3aunen gBuratenbHbIX akTOB 1 perynsunen BeretatuBHbiX pyHKUMIA. [1pn ocyliecTBneHnm
ABUraTenbHbIX akTOB NepeMeLLaloLLMecs YacTu Terna UCNbITbIBAOT BIINSHUE UHEPLIMOHHbIX CUM, YTO HApYLLAET MMaBHOCTb U TOYHOCTb
BbINOMHAEMOro ABvxeHus. CTpyKTypa MO3xeudka onpeaenseT NocnenoBaTenbHOCTb ObICTPbIX GannMCcTUYecKmx LeneHanpaBneHHbIX
OBWKEHWI (Mrpa Ha dhopTenuaHo). B Takmx criyqasix KOppeKLus no Xo4y BbINOMHEHMS ABUKEHNS HEBO3MOXHA U3-3a MarblX BpEMEHHbIX
napameTpoB 1 6annucTnyeckoe ABMKeHMe OyaeT BbINOSIHEHO MO 3apaHee 3aroToBNEHHOM NporpamMme.

AddepeHTHbIE CBSI3N MO3XKeYKa —MMMYIbCbl MOCTYNatoT B pasfinyHble ero OTAENbl, BKOYatoT B ce0s NyTW OT BECTUOYNSAPHLIX S4€ep,
COMAaTOCEHCOPHbIE MYTU U3 CMMHHOIO MO3ra U HUCXoASALWME NYTW N3 KOPbl FONOBHOMO Mo3ra. [peBHWiA oTaen (apxvuepebenstom)
BKITHOYaET (PrOKyNIOHOAYNAPHYIO A0 NoaxXoasT adpdepeHTHbIE BECTUOYNAPHbIE BOMOKHA M BONOKHA BECTUBOYNSIpHbIX saep. B ctapbin
otaen (naneouepebenniom)Moxedka NOCTYNarT BOSIOKHA U3 CEHCOMOTOPHOM KOpbl MO3ra 1 CMMHHOTO Mo3ra. MNpu aTom
CMUHHOMO3rOBbIE M KOPKOBOMOIXKEYKOBbIE MYTU MMEIOT B MPOMEXKYTOYHON 30HE NepeHen JONM COMaTOTONUYECKYH OpraHn3aLmio.
HoBbii oToen (Heouepebenniom) adodepeHTHbIE NYTK B 3TOT OTAEN UAYT OT KOpbl MO3ra, a TakKe OT PELIENTOPOB 3pUTENBHOIO U
CMNyXx0BOro aHann3aTopoB..

TpeTtben adodepeHTHON CUCTEMON B KOPE MO3XKeUKa SABMSETCA MOHOaMUHEPIMYECKON, KOTOpasi COCTOUT U3 HopaapeHeprnieckux,
CEPTOHUHEPTNYECKNX U O AMUHEPTNYECKMX BOSTOKOH.

OhbdhepeHTHas cuctema — onpeaenseTcs cyLy. 3 KOPKOBO-AAEPHbIX 30H: MeananbHON, NPOMEXYTOYHON, TaTeparibHON PacnooXKeHHOM
B MeguornartepanbHOM HanpasfeHMn B COOTBETCTBUM C MPOEKLIMN KOPbI MO3XeYKa Ha ero sgpa. MeguansHasi 30Ha npoeuupyeTcs Ha
A0pO WaTtpa, BeCTUbynsipHoe 94p0 MOCTa 1 PETUKYNAPHYI0 dopmMaLmio. IMnynbcel No BeCTMbYNocnuHansHOMy nyTu Bbi3biBaeT
aKkTMBaumio anba 1 ramMa MOTOHENPOHbI pasrmbaTenen 1 TOpMOXEHNE MOTOHEPOHOB MblLLL-CrubaTeneit. PeTukynspHas goopmaums
oKasblBaeT Nnbo akTnBupyoLlee, MMbdo Topmo3ssLlee BIUsiHNE Ha MOTOHENPOHBI CMIMHHOIO MO3ra. ATU HUCXOASILLMNE BIIUSAHMS
obecneymBaloT perynsiLnio TOHyca 1 No3bl Kak OCHOBbI ABWXEHUSA. [poMeXyTovHasa 30Ha NpoeLupyTca Ha NPOBKOBUAHbIE U
LIapoBuAHbIe Aapa, a Yepes HUX Ha KpacHoe AP0, KOTOpoe NOChINaeT MMMynbCbl N0 py6pocnuHanbHOMY TPaKTy K HEMPOHaM CMMHHOIO
MO3ra., a TakKKe nonyyaet KOnuio CUrHarnos OT NMPaMUAHOIo TpakTa O roTOBALLEMCS ABMKEHUW, YTO MO3BOSSET MO3XKEUKY N3MEHSATL
nonoxeHwe Tena Ans BbINOMHEHWS NOCNEeayoLLEro ABUKEHMWS, B3aNMHYIO KOPPEKLMIO NO3HbIX U NTOKanbHbIX ABVXeHUA. PaboTtaeT kak
annapar cpaBHeHUS OCYLLECTBNSAOLLNIA OOLLYI0 perynsaumio MOTOPHON dhyHKLUM NO NpuHLMNY obpaTtHon cBasu. [Mpu yyactun
NPOMEXYTOYHOWN 30HbI MO3XKEYOK UCNPABMAET OTKIOHEHUS B TPAEKTOPUU ABMKEHUSA C €r0 MOCNeAyoLLen Koppekumnen. JlatepanbHas
30Ha nony4vaeT MHOpMaLUIo OT BCEX OTAEMNOB KOPbI MO3ra, NoChIfiaeT MMMYrbChbl K 3ybyaTomy siApy v Aanee K KpaCHOMY siApy cpegHero
Mo3ra. BelpaxkeHHble TOPMO3HbIE NPOLECCHI B 3TOM OTAENE MO3XeYKa AenatT HEBO3MOXHOCTb XpaHeHMs nHdopmauumn nocne 30mMc
nocre ee NOCTYMIEHNsT , YTO CO34AET YCNoBuUA ANs 06ecnevYeHns ObICTPbIX ABUraTeNbHbIX aKTOB (Mrpa Ha MHCTPYMEHTax) T.e.
NPYHUMAET y4acTne B GOPMUPOBAHUK NPOrpamm ObICTPbIX (Da3nYECKMX OBMKEHUIA.

Comatunyeckme pyHKUMUN: 1)MO3XKEYOK CTPOUT OBLLYIO CXeMY ABWKEHWS;2) nonyYyaeT MHopMaLuio OT MPONpUopeLIenTopoB O Xo4e
BbIMOSIHEHUS ABMKEHMS; 3) ocyLl. CpaBHEHMSI NapaMeTpOB BbIMOSTHAEMOro ABWKEHMUS C MOZENbI0 0OLLEN CXEMbI OBVKEHUS;4) MPOBOAUT
KOppEKLMI0 CaMoro ABuraTenbHoro akra.

BereTtatvBHas pyHKLMM: yHacTByeT B perynsaumm pyHKUMI ( yaaneHme Mo3xedka NpMBoanT K HApYLLEHWIO OES-TU CCC, MOBbILLIEHUIO
TOHyCa rmagKkon MyCKynaTtypbl KULLEYHMKa 1 GPOHXOB BCE 3TO 0OYCNOBMEHO CBA3bIO BErETaTMBHbIX LIEHTPOB rmnoTanamMyca ¢
MO3xe4YKoM). Tarke MOXKET HapyLlaTbcs OOMEH BeLLECTB 3TO 00yCMOBEHO CBA3bIO CO PETUK.OOPM. CpeaHEro Mo3ra, KpacHbIMU U1
BECTUOYNAPHLIMM SAPaMu, rmnotTanamycom, numound. Cuncremon, kopon 6.M. T.K. OH AUHAMNYECKN OLIEHUBAET ABWKEHUA U AEAT-Tb
BHYTPEHHMX OpPraHoB.

Mpu yananeHun Mo3axedka y cobaku (J1.JTioumaHm): BO3HMKAET MbILLIEYHbI FTMNEPTOHYC 3a CHET OcnabneHns BNUSHUSA KpacHbIX saep
cpeaHero Mo3sra U BO3HMKHOBEHUIO CUMMTOMOB:aTOHMS, aba3usi, acTasus, aTakcusi, acTeHns, ApoXKaHue, Bo3pacTaeT TepMonpoayKLUms.
Y Yyenoseka: pasmMallNCTOCTb ABWKEHMWIN, OTCYTCTBME TOUHbIX ABUKEHWIA, HAPYLLIEeHa NanbLeHocoBasi Npoba, M3MeHEeHVe peyn).



IocaencTBus HAPYIICHUS PYHKIMA MO3KEUYKA:

ATOHHUS (HAPYIIEHHUS TOHYCA CKJIETHbIX MBIIIII);
acTeHUs (MOBbILICHUS YTOMJISIEMOCTH);
acrasus (KauaHue, IpOK:KeHHUe);

ACMHeprus (HapyuieHue CHHXPOHHOCTH);

araKkcus (MbAHAA MOX0AKA, HAPYIIIEHHE
HeJeHANPABJACHHOI0 IBUKEHUS);

aIUAT0XOKUHe3 (HApyUIeHUe MPABUJIBHOIO0
YyepeaoBaAHUA ABUKCHUMN);

JIn33KBUICOpU;
JlucMeTpus (HapyuieHue TOHMYHOCTH JTUKCHMI);
JAu3zaprpus.



TPUALOA NIOYUAHW: ATOHMA,

aCTa3uA,

dCTCHUA
TPUALA ULIAPKO: HUCTAIM,

TREMon,

CRaHAUN0BAHHAA DEUb
ATAKCHUA (nbssHasa noxopka)
ONCMETPUA (M3OLITOYHOCTbL ABUNXKEHUN)
AN3APTPUA (paccTponcTBO apTUKYNALUN)

AN3I3KBUITUBPUA (HeBO3MOXHOCTbL COXPaHATDL
paBHOBecuUe)

AONANOXOKUHES3 (HeBO3MOXHOCTb BbINOJIHEHUSA
yepeayrLmMxcs NPOTUBOMOSIOXKHbIX MO HanpaBJiIeHUIO
ABUXEeHUN)




B3aumogencreme mo3xe4yka u Kopbl 60nbLIOro Mo3ra. 9To B3auMogencTene
OpraHM3oBaHO coMaToTONNYECKN. PYHKLMOHATBHO MO3XKEYOK MOXET OKa3blBaTb
obneryaroLiee, TOPMO3siLLIEE N KOMMEHCATOPHOE BNUSIHUE Ha peann3aumio MyHKLNN Kopbl
©onbLoro mo3sra.

Ponb B3anmogencTeus 106HOM 405m Kopbl 00NbLIOro Mo3ra ¢ MO3XXe4YKOM XOPOLLUO
NPOSIBNSAETCA NPU YaCTUYHbIX NOBPEXAEeHNAX Mo3Xedka. OQHOMOMEHTHOEe yaaneHue
MO3XKeuvKka NpUBoaMUT K rmbenn YenoBeka, B TO XXe BPEMS, ECINN yAaNseTCA YaCTb MO3XKEYKA,
9TO BMELLATEeNbCTBO, Kak NpaBuio, He cMepTenbHo. Nocne onepaummn 4acTUYHOro
yaaneHus Mo3)edka BO3HUKaT CUMNTOMbI €r0 NOBPEXAEHUS (TPEMOP, aTaKkCusl, acTeHUs
N T. O.), KOTopble 3aTeM ncyesaoT. Ecnm Ha hoHe NCHE3ZHOBEHUSA MO3XKEYKOBbLIX CUMMTOMOB
HapyLuaeTcs dYHKUKUS NTOBHbIX A0EN MO3ra, TO MO3XXEYKOBbIE CUMNTOMbI BO3HUKAKOT
BHOBb. CrnegoBaTernbHO, Kopa NoOHbIX fonen 60bLLIoro Mo3ra KoMneHCcupyeT
pPacCTPOUCTBA, Bbl3biBaEMbIE MNOBPEXAEHNEM Mo3Keyka. MexaHn3m gaHHOM KoMneHcaumnm
peannayeTtcsa Yepes NoOHO-MOCTOMO3XKEYKOBbIN TPaKT.

Mo3)Xe4yok 3a CYET CBOETO BIMUSIHUSA HA CEHCOMOTOPHYH 06MacTb KOPbl MOXET U3MEHATb
YPOBEHb TaKTUIbHOW, TEMNEPATYPHOW, 3pUTENbHOM YyBCTBUTENBHOCTU. OKa3anock, YTo
NoBpeXaeHne Mo3)eyKka CHUXKaET YPOBEHb BOCTNPUSATUS KPUTUYECKOWM YaCTOThbl MENbKaHUN
CBeTa (HaMMeHbLUas YacToTa MenbKaHWi, NPU KOTOPOW CBETOBbIE CTUMYIbI
BOCMPUHUMAIOTCS HE KaK OTAeNbHbIEe BCMbILKM, a Kak HENPEpPbIBHbIA CBET).

YaaneHue Mo3xeyka NpMBOANUT K ocriabneHunto cunbl NpoLeccos BO30YXaeHNaA u
TOPMOXEHUS, HapyLleHuto 6anaHca Mexay HUMK, pasBUTUIO MHePTHOCTU. BeipaboTka
OBUraTenbHbIX YCNOBHbIX pedfieKCOB NOCIE yaaneHus MO3)KeudKa 3aTpyaHseTcsl, 0COBEHHO
B Criydasix opMmnpoBaHUS NTOKanbHOM, N305IMPOBAHHON ABUraTenbHON peakunn. TOYHO Tak
Xe 3ameanseTcs BblpaboTka NULLIEBbLIX YCIOBHbIX penekcos, yBeNMYMBaAETCS CKPbITbIN
(naTeHTHbIW) Nepmoa UX BbI3OBa.



DyHKUUU MO3IHCCUKA

e CtaTnuecKHe M CTATOKMHETHYCCKHE
pediieKChI;

* Peryjupyer BereraTuBHble QyHKIIUH.



Vposens
TepepesKu
(ymanenue
MO3XKeuKa)

————




DYHKIUH MO3KEIKA

s Peanuzanus pedaekcoB cTBOJA

= CorjlacoBanme TOHMYECKNX U
(a3smyecKnx KOMIIOHEHTOB
ABUTATEIbHOTO aKTa

s AHAIU3 NPONPUOLECOTUBHOU
YYBCTBUTEJIHLHOCTH

s Co3maHue IBUTaTEIbHBIX IPOTPAMM

= KoopauHaus u KOHTPOJIb TOYHOCTHU
IBUKEHU N




Ponb mo3xe4ka B perynaumm TOHyCa MblLLL,

Perynsiums mblle4YHOro ToHyca, obecnednBatoLlero noaaep>xaHne ecteCTBeHHOM No3bl
(paBHOBECUS) OCYLLLECTBNSIETCS MPENMYLLIECTBEHHO APEBHMM M YaCTUYHO CTapbiM
MO3e4vkoM. [lonyyas n obpabatbiBas UMMNynbcaLmio OT BECTUOYNSAPHbIX PELIENTOPOB,
NponpuopeLenToOpoB annaparta ABUKEHUS, KOXHbIX, 3pUTENbHbIX 1 CIIyXOBbIX PELIENTOPOB,
MO3KE4Y0K CnocobeH OLEHNTb COCTOSIHNE MbiLLL, NOMNOXEHNE Tena B NPOCTPaAHCTBE M Yepes
Aapa waTpa, a Takke NpsiMoro Bbixoda Ha BECTUOYNspHbIe SApa M3MEHUTb No3y Tena u
COXpaHUTb paBHoBecue. Mo3)XKe4yok OCYLLECTBISAET TOHKYH HACTPOWKY BECTUOYNSAPHbIX
pednekcos, B TOM Yncre pedrekTopHoe noaaepxaHme BepTuKkanbHOM No3bl.

KoopanHaums ABMXEHUI OCYLLIECTBIISIETCA CTapbIM M HOBbIM MO3)Xe4KoM. B Kopy 31O
4YacTu MO3XKe4YKa NocTynaeT NHa OT PeLENTOPOB annaparta ABUXKEHMUS, a Takke
MMNynbcauns OT MOTOPHOW Kopbl. AHanNn3npys nHdy o NporpamMmmMe 1 BbiNoNTHEHUM
OBWXEHUS!, MO3XEYOK CNOCOOEH Yepes CBOM NPOMEXKYTOYHbIE SApa, UMEeLLNE BbIXoAdbl Ha
KpacHOe S4p0 U MOTOPHYO KOpY, OCYLLIECTBUTbL KOOPAMHALMIO, a NPU HE0BX0AUMOCTHU U
KOpPPEKLUUIO ABMXEHWI. [1pn 3TOM perynupyoTcs amnnuTyna, HanpaeneHue n Temn
OBWXEHMS,

[MporpaMmmupoBaHme NPOM3BOSIbHbIX ABMKEHWUI OCYLLECTBNAETCA KOPON HOBOIO MO3XeYKa,
KOoTopasi nosiydaeT MHAy 0 3aMbicie ABMKEHMS U3 aCCOLMATUBHbBIX 30 KOpbl BOMbLLIOIO
MO3ra Yepes spa MmocTa. B kope HOBOro Mo3sxe4dka oHa nepepabaTbiBaeTcsl B Mporpammy
OBWKEHUS], KOTOpasa Yyepes 3ybyaToe s4po Mo3XKeYKka N BeHTparnbHoe natepanbHoe S4p0
Tanamyca noctynaeT B NPEMOTOPHYH0 30HY. Tam OHa nony4vaet ganbHenwyo ob6paboTky 1
Yepes NMpamMuaHyto U 9KCTpanMpamMuaHyo CUCTEMbI peanua3yeTca Kak CroXXHoe
LeneHanpasrieHHoe aBmkeHne. KOHTPonb KoppeKkUunsa n koopgmHauust MegneHHbIX
NporpamMmpoBaHHbIX ABUXEHUIN OCYLLIECTBIAETCA Ha OCHOBE 0bpaTHOM achdpepeHTaumm ot
NpoNpUopeLLeENToOpoB, a BLICTPLIX MyTEM U3MEHEHUS NPOrpaMmmbl ABUXKEHUS 6e3 CrmyeHus
c obpartHoun acbpepeHTaumen.



* nepegHnn Mo3r- COCTOUT N3 KOHEYHOTO
Mo3ra (bonbLUKX nonyLapmmn) u
NPOMEXYTOYHOIro Mo3ra



[ToomMeXXymoYHkIU MO32
- YacCTb nepeaHero otaena creona moara. OCHOBHbIMU
obpasoBaHMAMM NPOMEXYTOYHOIo MO3ra sABMNATCS
3puTenbHble dyrpbl (Tanamyc) n nogdyrposasi obnacTb

Tanamyc (3puTenbHbIv Byrop) r({éﬂﬂ?eﬁ@e‘?'@%y@p%m SAePHbIN KOMINEKC,

BKIItoOYaoLWMM 00 60 saep, B KOTOPOM BbIAENAIOT TPU rMaBHbIE rpynnbl S4ep: penenHole
(cneundondeckne, nepekrovaTesribHble), accoumaTuBHble N Hecneundguyieckmne. Bee rpynnbl
agep obnagatoT B pa3HoM cTeneHn Tpemsi 00LLMMN OYHKUMAMIN: NEPEKITOYHatoOLLEN,
NHTErpaTMBHON U MOLUITNPYIOLLLEN.

PeneiiHble aapa pas3nensioT Ha CEHCOPHbIE U HECEHCOPHbIe. CEeHCOPHbIE NepeKniovatoT
NOTOKM adpdbepeHTHON MMMYNbCaLUN B CEHCOPHbIE 30HbI KOPbI. B HUX Takke npoucxoanTt
nepekoanpoBaHue n obpaboTka MHdbI. BblAensoT TpyM OCHOBHbIE SAEPHbIE CTPYKTYPbI.

BeHTpanbHble 3agHune saapa (BeHTpobasanbHbI KOMMSIEKC) — FMaBHOE perne Ans
NnepeksIto4eHUss COMaTOCEHCOPHON adpdePEHTHOMN CUCTEMbI, UMMNYSbCbl KOTOPOW
NOCTYynatroT Mo BOSIOKHAM MeananbHOW, CIMHHO — MO3roBOM M TPOUHUYHOM NeTNAM. B H1X
nepeknovarTca nponpuoLenTUBHasg, TakTUNbHas!, BKycoBasi, BucLeparnbHas, 4aCTUYHO
TemnepartypHasa n bonesasi HyBCTBUTESbHOCTb. B aTUX sapax nmeetcsa Tonorpaduyeckas
npoekuusi nepndepumn; Nnpn 3ToMm yHKUMOHaNbHo 6ornee TOHKO OpraHN30BaHHbLIE YacCcTU
Terna MMmeroT 0oNbLUY 30HY NPeacTaBmUTENbLCTBA. VMiIMNynbcauma n3 BeHTparnbHbIX 3a4HUX
a4ep NpoeunpyeTcsl B COMaTOCEHCOPHYIO KOPY NOCTUEHTPaNbHON N3BUMWHLI, Fae
dopMUPYHOTCA COOTBETCTBYHOLLNE OLLYLLIEHUS. DNEKTPOCTUMYISALNSA BEHTPANbHbIX 3a4HUX
A[ep BbI3bIBAET NapecTe3nn (NI0XKHbIE OLLYLLEHNS) B Pa3HbIX YacTax Tena, nHorga
HapyLweHne cxembl Tena.

JTaTepanbHoe KoneH4yaToe Teno SABMSETCs pene Ans nepekrovyeHust 3puTenbHON
NMMyribcaumn B 3aThbIFNIOYHYIO KOPY, [4e OHa Ucnonb3yeTca a5s opMmUpoBaHus
3pUTENbHbBIX OLLYLLIEHWIA.

MeguanbHoe KorieH4yaToe Teno FlBJ'IFleTCFl pene JJ,J'IFl nepeKnroquMﬂ CJ'IyXOBOVI nu,
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dapa Tanamyca U rmnoTtanamyca
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[MepekntovaTenbHy YHKLMIO B CEHCOPHbIX siapax obecnednBatoT TaramoKopTuKarbHble (penenHble) HENPOHBDI,
AJIMHHBIN aKCOH KOTOPbIX HENOCPEACTBEHHO NHHEPBUPYIOT HEMPOHbLI CEHCOPHOW KOpbI. Perynauma aTon nepegayv
OCYLLECTBSETCS C MOMOLLbIO TOPMO3HbIX M BO3OYXAaroLMX MHTEPHENPOHOB S4ep.

HeceHcopHble penerHble aapa Tanamyca (nepeaHne U BEHTpanbHble) NePEKoYatoT B KOPY HECEHCOPHYHO
nMMynbcaLmio, NOCTYNatoLLYHO B Tarnamyc 13 pasHbiX OTAENO0B rofIoBHOro Moara. B nepegHue sapa nvnynbcauus B
OCHOBHOM MOCTYNAaeT U3 MaMUISIAPHbIX TN runotanamyca. HempoHbl nepegHux sgep npoeumpyoTcs B
nnmbunyeckyto kopy. OT Hee akCOHHbIE CBA3U MOYT K rMnnokamny 1 onsTb K rMnoTanamycy, B pesyrnbsraTe Yero
obpasyeTca HEMPOHHbIN Kpyr, ABMXEHNEe BO30YXAeHMs N0 KOToOpoMy obecrnevnBaeT hopmMmpoBaHME SMOLMMNA.

BeHTpanbHble sgpa y4acTBYHOT B perynsiuum BUXKEHUS!, BbINOMHAS TakumM 06pa3om MOTOPHYO hyHKUMIO (BXOA B
MOTOPHYHO Kopy). B HMX nepeknioyaeTcs uMnynbcaums ot 6asanbHbix saep, 3yb4aToro sapa Mo3xeyka, KpacHoro
sinpa cpeaHero moasra. lNocne 3Toro oHa NPoeUMpyeTcs B MOTOPHYHO 1 MPEMOTOPHYHO Kopy. Yepes aTu sigpa
npoucxoauT nepeaada B KOpY CITOXHbIX ABUraTerNbHbIX Mporpamm, 06pa3oBaHHbIX B MO3Xe4ke U 6asarnbHbIX sapax.

AccouunaTuBHble sapa Tanamyca NpUHUMAaOT MMMYnbCaumio He OT NPOBOAHUKOBBLIX MYTEN CEHCOPHbIX CUCTEM, a OT
Apyrux agep Tanamyca. OddepeHTHbIE MMNYbChl OT 3TUX 94ep HanNpaBnsalTCA B aCCOLMaTUBHbBIE NOSIS KOPbI.
Kopa mo3ara nocbinaet BofIOKHa K accoLMaTMBHbLIM Sapam, perynmpys nx yHkunn. MasBHON N3 HUX ABNSETCA
NMHTEerpaTnBHasa yHKLMS, KOTopasi BblpaxkaeTcsa B 06beANHEHNN AEATENBHOCTU KaK TanaMmniecknx aaep, Tak u
pasnnyHbIX 30H acCoLMaTUBHOW KOPbI NONyLLIapun Mosra.

MoayLuka nonyyaeT rnaBHble BXOAbl OT KONeHYaTbiX TeNn 1 Hecneumdunyecknx saep tanamyca. dddepeHTHble
MMMYNbCbl UAYT OT HEE B BUCOYHO — TEMEHHO — 3aTbINOYHbIE 30HbI KOPbI, Y4aCTBYIOLLIMX B THOCTUYECKNX, PEYEBbLIX U
3puTenbHbIX PYHKLUUSX, @ TaKKe B BOCNIPUATUN CXeMbI Tena.

MegunogopcarnbHoe a4po nornyyYyaeT BXoAbl OT rmunotanamyca, MMHAanvHbI, rmnnokamna, Tanamumyecknx saep,
LeHTpanbHOro ceporo BellecTsa cTBona. lNpoekumsa aToro sapa pacnpocTpaHAETCs Ha acCoLnaTUBHYIO,
nnmbunyeckyto n nobHyto kopy. OHO yyacTByeT B pOpMMPOBaHNN IMOLIMOHASTbHON 1 NOBEAEHYECKOW ABUraTenbHON
aKTUBHOCTW, a Takke B 3aNOMUHaHU.

JNaTepanbHble sigpa nony4yaroT 3pUTENbHY U CNYyXOBY UMMNYNbCALMIO OT KONeHYaTbIX TEN 1 COMaTOCEHCOPHYO
MMMynbcaumio OT BEHTpanbHoro siapa. MIHTerpupoBaHHas ceHcopHasi uHda oT 3TUX MCTOYHMKOB Aanee
NpoeuunpyeTcs B aCCOLMATUBHYO TEMEHHYHO KOPY 1 UCNOMb3yeTcs B YHKUMSIX THO3UCa, Npakcuca, opMUpoBaHnn
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Hecneundunyeckune agpa tanamyca — 6onee gpeBHAA 06nacTb, BKOYaOLWaa UHTpanaMmmMHapHyo S4epHyo rpynny
N PETUKYNAPHOE S4pO0.

Hecneuunduyeckme agpa uMeroT MHOrOYUCHEHHbIE BXOAbl OT APYrnX g4ep TanamMyca u BHeTarammnyeckue — atu
NyTN NPOBOASAT NPEMMYLLECTBEHHO BONEBYIO M TEMNEPATYPHYIO YyBCTBUTENBHOCTL. B Hecneumduyeckmne sgpa
NoCTynaeT HenocpeacTBEHHO UnNun Yyepes PP Takke 4acTb MMMNyrbcauumn No Konnarepansam oT BCex cneumpuyeckmnx
CEHCOpHbIX cucteM. B Hecneuunduryeckme agpa noctynaet uMnynbcauns U3 MOTOPHbIX LEHTPOB CTBOMA (KpacHoe
00, YEPHOE BELLECTBO), SAEp MO3XKeuka, OT 6asanbHbIX a4ep 1 rmnnokamMmna, a Takke oT Kopbl 60nbLLOro Mo3ra,
ocobeHHO NobBHbIX gonen. HecneunduyHble agpa nvelT acbdepeHTHbIE BbIXOAb! Ha Apyrve Tanamuyeckmie aapa,
Kopy B0nbLUMX NoNyLapuin, a Takke HUCXOAdaLME NyTU K APYTMM CTPYKTypam CTBONa Moa3ra.

Hecneumnduueckne sapa BbI3bIBAKOT NOKamNbHYH0 aKTUBaLMIO KOPbl 60MbLIMX NOMyLWapWii B COOTBETCTBUN C
KOPKOBOW NpOeKLUMet BOCIPUHNUMaEMbIX CEHCOPHbIX CUrHaroB.

Hecneuunduyeckme agpa Tanamyca BbICTYNatT B PO MHTEMPUPYOLLEro NocpeaHnKa Mexay CTBOSIoM Mo3ra u
MO3XXEYKOM, C OLHON CTOPOHbI, 1 HOBOW KOPOWN, MMMBUYECKO cMcTeMon 1 6asarnbHbIMKN SapamMu ¢ Opyron,
00beanHsaa Nx B eAnHbIN PYHKLMOHANbHbIM KOMnekc. Ha kopy 60nbLLoro mosra Hecneumuyeckuin Tanamyc
OKa3blBaeT MoAenupytoLee BrnaHue.

MMnoTanamyc BKo4YaeT NpeonTnyeckyto obrnacTb 1 obnactb nepekpecTa 3puTenbHbIX HEPBOB, cepblii Byrop u
BOPOHKY, COCLieBMAHbIE (MaMUNNsapHble Tena). B runotanamyce BbiAensaioT 15 — 48 napHbIX SAep, KoTopble
pa3gensoT Ha 3 — 5 rpynn. O6bIYHO BbIAENSOT TPU OCHOBHbIE rpynnbi: 1. MepedHss rpynna coaepxut meanansHoe
npeonTuyeckoe, cynpaxmasmatmyeckoe, NnepaBeHTPUKYNSPHOE U NepeaHee rmnoTanamMmyeckne Sapa; 2) cpeaHss
rpynna BkItoyaeT JopcoMeamnansHoe, BeHTpoMeaunarnsHoe, apkyaTHoe (ayroobpasHoe) 1 natepanbHoe
runotanaMmmyeckne sapa; 3. 3agHas rpynna BKNoYaeT cynpaMmaMmunnspHoe, NnpeMaMnnnsapHoe, MaMunnsipHble
sapa, 3agHee rmunoTanamuyeckoe 1 nepudopHmuaTHoe siapa, cybranammyeckoe sapo Jlyuca.

[MaBHble adbdepeHTHbIE NyTU B rMnoTanamMyc uayT OT MMMBu4ecKkon cteneHn, Kopbl 6onbLUINMX NOMAyLWapun,
6asanbHbix gaep n PO cteona. OcHoBHbIE aghhbepeHTHbIE NYTK rMNoTanamMmyca nayT B CTBOM Mo3ara — ero PO,
MOTOPHbIE N BEreTaTUBHbIE LIEHTPbI, B BEreTaTuBHbIE LLEHTPbl CIMHHOIO MO3ra, 0T MaMUMNNAPHbLIX TeN K NepeaHnm
agpam Tanamyca v ganee B IMMOMYECKYH0 CUCTEMY, OT CynpaonTUYECKPOro U NapaBeHTPUKYNSPHOrO S4ep K
Henormnodguay, 0T BEHTPOMeANanbLHOro 1 apKyaTHOro saep K ageHornnoduay, a Takke apdpepeHTHbIe BbIXodb! K
no6Hon Kope 1 nonocaTomy Teny.

MMnoTanamyc — BaXXHENLNIA LEHTP MHTErpaunm BereTatuBHbIX, perynsumm 3HO4OKPUHHOW CUCTEMB,
TepMoperynsumm, umkna 6ogpcTBoBaHme — COH U APYrnx CyTOUHbIX BuopntmoBs. Benuka ero ponb B opraHnsaumm
noBegeHUs, HanpaBieHHOro Ha peanuaaumo Buonornyecknx NoTpebHoCcTEN.



[ MnoTanamyc.

Copepxut 50 nap agep, Kotopble 00beAnHEHI B CriegytoLline
rpynnbi:

Mpeontunyeckyro. ObpasyoT PyHKLNOHASIBHO-
rmnodunsapHyto 0b6nacTb, UX HEMPOHLI (A4pa NpPoAYLMPYIOT
PUNN3UHr-gakTopbl (MMOEPUHBLI) N UHIMOUpPYOLLME ddaKTOopPbI.

NMepenHroro. CTaTuHbI - PErYNINPYIOT NEPEaHIO0 OO0
rmnodounsa, a TaKkke Npons3BoaAT Ba3onpeCcCuH N OKCUTOLIMH
ans 3agHen YyacTu.

CpenHioto - MeauanbHbIW rmnotanamyc.

BHelUHI00. Henpogatyumku, pearvpyrouime Ha coctas nrasmbl,
TemMnepaTypy, O4eHb YyBCTBUTENbHLI, MOTOMY YTO 34€Cb HET
[Ob.

3agHo1o. JlatepanbHbiv runotanamyc - 0e3baaepHOro 30Ha,
rae nNpoXodAaT npoBoAsime nyTu.




* 1. BrICIIMM NOAKOPKOBBIM ABTOHOMHBIU LIEHTD.

2. Perynupyet OMOpUTMBI - Oarogapsi eHTpam
CHA U LEHTpaM OpOOYyKICHUS.

* 3. TepmoperynsaropHas (QyHKIIHS.

* 4, MotuBanmonHasa GyHKIMA. B runoranamyce
MMEIOTCS T€ LIEHTPhI, 00YCIOBINBAIOIINEC
OCYIIECTBICHUE PA3JIMYHBIX
IIPUCIIOCOOUTEINILHBIX ITOBEICHUYECKUX PECAKIHM:
IIPU KAXKE, TOJOAE, CBITOCTU, PETYIIUPYIOIINX
I10JIOBOE TTOBEICHHUE.



YuyacTue runorajaMyca B peryjsillii nNoBeJleH4eCKNX peaKkumi .

9KCH€pHMCHT&HBHBI€ HNCCICAOBAHUA , B KOTOPBIX UCITOJIb30BAJIUCH PA3APAKCHUA
ONIPCACIICHHBIX 30H I'MIIOTAaJIaMyCa IMTOKa3aJIh BO3MOKHOCTb BOBHUKHOBCHHUA HAIIPABJIICHHBIX
Ha BBDKHBAHUE 0COOU MMOBCACHYCCKUX KOMIIJICKCOB , COIIPOBOXAAOMNXCA MOTOPHO -
COMATUYCCKUMHU PCAKITUAMMU.

DJIeKTpUYeCcKas CTUMYJISILIMS 3aJIHETO OT/Aesa rurnoTajiaMmyca 00yCIOBIMBACT KOMILIEKC
peakiuii , HapaBJICHHBIX Ha MOMCKY Uiy . [ToBpexkieHre 3Toro oT/aea CoOnpoBOKIACTCS
OTKa30M OT MHUIIHN U CHM)KEHUEM JIBUTaTEJILHOW aKTUBHOCTHU YKUBOTHEIX .

CTuMynMpOBaHUE HEUPOHOB CPEAHETO OTENA 3aMYCKAET eI KOMIUIEKC COMAaTUYECKUX
pEeaKUnil , HaPaBJICHHBIX HA TTOMCKU BOJBI , a PU PA3PYIICHUHU - YPE3MEPHOE MOTPEOICHUE
THUILH .

9KCH€pI/IM€HTBI C pasapaKCHUCM IICPCAHUX OTACIIOB I'itoTaiaMmyca ImokKa3aJiv , YTO KOIIKH
IIpHU 5TOM IPHUHUMAIOT aIrpCCCUBHYIO 1103y , BBIIIYCKAIOT KOI'TH 3a CUCT ITOBLIIIICHUA
MBbIIICYHOI'O TOHYCA.

B 1954 1. Onne u MunHep nmoka3aiiu , 4TO KPBICHI C BXXUBJICHHBIMH 3JIEKTPOJIaMU B 33 JHUM
OTJIeJI THUIOTaIaMyca OBICTPO YUYMIIMCHh HAXKUMATh Ha PhIUar , KOTOPBIM BBI3BAJT AJICKTPUUECKOE
paspa’keHue X COOCTBEHHOTO MO3Ta , U 3TO OHHU JIeJIaJIU ¢ OOJIBIINM YIOBOJILCTBUEM O€3
BCSIKOTO MPUHYXJAEHUS. MaJio TOTO , €CJIM JKMBOTHBIM TIPEI0CTaBUTh CBOOOIHBIN BBIOOD, TO
TOJIOJTHBIC )KMBOTHBIC MPEUMYIIIECTBEHHO YT K phlYary CaMOCTUMYJISAIINH ,  HE JI0 €7IbI .
Ota nBUTaTelibHas aKTUBHOCTH MOXKET OOBSCHATHCS IMOTYUYCHUEM yIOBOJIBCTBUS . PabOThI
aMEpPUKAHCKUX HEUPOXHPYPTOB MOKA3aJIH , 9TO Pa3apakeHUE aHAJTOTHYHBIX YYaCTKOB MO3ra y
JIOJIeH BBI3BAJIO YYBCTBO PaJOCTH , YIOBOILCTBHUAI.



* [lo A. P. Jlypusa, peanbHbIM aHaTOMUYECKNUM U
doyHKUMOHaNbHbIM 00pa3oBaHNUEM, BKITHOYEHHbLIM B
peann3auunto ABUraTenbHOro akta, NnoMMMo COOCTBEHHO
MOTOPHbIX 30H, ABMSIETCS MOYTU BCS KOpa OOrbLUMNX
nonywapun. lNepegHne otaensl Mo3ra cBA3aHbl C
NOCTPOEHNEM PA3BOPaAYNBAIOLLINXCA BO BPEMEHMU
KMHETUYECKUX NporpamMmm gBuraTernibHOro akTa, a
3agHue otaenbl — C UX KNHECTETUYECKUM U
NPOCTPaHCTBEHHO- OOYCroBNeHHbIM obecneyeHmnem. K
aPPEPEHTHLIM MEXaHN3MAM UCMONHEHUS OBUXEHNN
TPaaAuULMOHHO OTHOCAT ABe B3aUMMOCBSA3aHHbIe, HO
OTHOCUTENbHO aBTOHOMHbIE CUCTEMbI —
aKempanupamMuoHyr N nupamMuoHyto, KOPKOBbIE
OTAENbl KOTOPLIX COCTaBNAKT e4NHYI0 CEHCOMOTOPHYHO
30HY KOpbl.



ABMI'aTeIIbeIe nposogAalme nyTm

JKCTpanMpamuaHas
cucTema

MupammagHasa cuctema
JsurarenbHasa 30Ha KOpbl

L A C

Tanamyc
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MO3r \ ﬂ cybcTaHyma

HoxKn mosra

BepxHui ABuratenbHbiM

PetukynapHaa
dopmayma

KNMHOBMAHBIM MYYOK

4 ’ Npoaonrosarbii

g ! MO3T  py6no-

e - _4 OtBeTBNEHHE o 3
JlatepanbHbli KOPTUKO= s CNUHA/bHBI r
CNMHanbHBIM NyTb\ [/ TPaKT Z

) : Petukyno+ - -

cnvnanbRit & 7 Cn1HHOM MO3r

N

MuHepBayma
CKEeNEeTHbIX MbILL,

MOTOHEeMpPOH
CMMHHOrO MO3ra



MupamugHas cuctema, MiMpamMugHbIn NyTb, CUCTEMA HEPBHbLIX CTPYKTYP, YHaCTBYHOLLMX B CIIOXKHOWM M TOHKOW KOOpAMHALNK
ABUratenbHbIX akToB. Y HU3LWMX NO3BOHOYHBIX 1. C. HET, OHa NOSABNSAETCS TOMNbKO Y MAeKonuTaroLmx, obpasys adpdepeHTHYo
YacTb ABUraTenbHOro aHanuaaTopa u 4ocTuraeT HambornbLLero passuTnsa y Yenoseka. lNupammaHbIn NyTb HAYNHAETCA
NPEeMMYLLIECTBEHHO OT MMPaMUAHbIX HEMPOHOB CEHCOMOTOPHOM 061acT KOpbl FONTIOBHOIrO Mo3ra. VX AfMHHbIE OTPOCTKM
(BOrokHa) 06pasytoT NpsiMble HUCXOASALLME NYTU K pedprekTOPHbIM ABUraTtefibHbIM LLeHTPam CMHHOMO MO3ra, No KOTOPbIM
ocyLLecTBnseTcsa nepegada Kopkoson MHGopmaumu. BorokHa 1. ¢. cnyckarTcsa B CNMHHOM MO3T, He NpepbIBasACh; Mo NyTu
AaloT OTBETBMNEHUSA (Konnatepanu) K sapam YepenHbliX HEPBOB U NepekpeLumBaloTcs (bonblias 4acTb B NPOAOAroBaToOM Mo3re,
MeHbLUas B CNIMHHOM), Mepexois Ha NPOTUBOMONOXHYHO CTOPOHY; Aanee OHW NPOX0oAAT B COCTaBe nepeaHuX 1 6oKoBbIX
CTONGOB CNUHHOIO Mo3ra, 06pasys CMHanTUYeckne OKOHYaHWs B KaX40M ero cerMmeHTe, nepegasas UMMyrbCbl OT KOpbl
rofI0OBHOroO MO3ra ero ABuratesibHbIM HEMPOHaM HenocpeacTBEHHO NMMBo Yepes BCTaBOYHbIE HENMPOHBI. B cocTtase I1. c.
YyernoBekKa OKOMo 1 MIH. HEPBHbIX BOMOKOH. OHU AenaTca B OCHOBHOM Ha TONCTble, ObICTPONpoBOAsLINE (AMaMeTpoM OKomo 16
MKM, CKOPOCTb NpoBeaeHuns 4o 80 m/cek) — obecneunBatoT ObICTpble (hasHble ABMXKEHUS, U TOHKME, MeAIeHHONPoBoAsLLmne
(anameTpom OKOMo 4 MKM, CKOPOCTb NPOBeAeHNs OT 25 40 7 M/CeK), OTBETCTBEHHbIE 3@ TOHUYECKOE COCTOSAHME MbILUL,.
MospexaeHus . c. NposBRsTCA napanuyamMu, napesamMmm, NaTonormyeckumm pediekcamum.

JKcTpanMpammaHas cucteMa — COBOKYMHOCTb CTPYKTYP FONTOBHOMO MO3ra, y4acTBYHOLLMX B YNPaBNEHUN OBUKEHUSIMMU,
noaaepXXaHuy MblLLEYHOTO TOHYCa M NO3bl, MUHYS NUPaMUAHYH cucteMy. CTpyKTypa pacnornoxeHa B 60MbLUMX NonyLIapusx 1
CTBOJ1€ rofIOBHOMO Mo3ra.

JKcTpanvpaMmaHble NpoBoasLLme nyTn o6pa3oBaHbl HUCXOAALWMUMU MPOEKLUMOHHBIMU HEPBHbLIMY BOSTOKHaMW, NO
MPOUCXOXOEHWNIO HE OTHOCSILLIUMUCS K TMFaHTCKMM NMMpaMUaHbIM KreTkam (kneTkam beua) kopbl 6onbLumx nonyLapuin Mosra.
3T HepBHble BONOKHA oGecneynBatoT CBA3M MOTOHENPOHOB NOAKOPKOBbLIX CTPYKTYP (MO3)e4ok, 6asanbHble sapa, CTBONM
MO3ra) rofloBHOrO MO3ra Co BCEMU OTAENamMmn HePBHOM CUCTEMbI, PACMONOXeHHbIMU AnCTanbHee.

OkcTpanupammugHas cuctema CoCTOUT U3 CrieayoLWwmnx CTPYKTYp rofIOBHOMO Mo3ra:
©asanbHble raHrmun

KpacHoe sapo

YépHasd cybcTaHums

P® mocTa n npogonroatoro Mo3ra

spa BECTUBYIAPHOro KoOMiekca

MO3)Ke40oK

npemoTopHasi obnacTb Kopsbl



OKcTpanvpaMmmaHas cucTtema OCyLLIECTBAET HENPOU3BOSbHYIO PETYNALMN U KOOPANHALIMIO OBVXKEHWI, PETYTIALUIO MblLLEYHOrO
TOHyCa, NogAepXaHne nosbl, OpraHn3auuio ABUraTesibHbIX NPOSBNEHNN aMoumii (cmex, nnad). ObecneyunBaeT NNaBHOCTb OBWKEHWUIN,
yCTaHaBNMBAET UCXOOHYHO NO3Y AN UX BbINOSHEHUS.

Mpy nopakeHWUn aKCTpanMpaMUaHOM CUCTEMbI HAPYLLAKOTCS ABUraTeNbHblEe (PYHKLMN (HanpyuMep, MOryT BO3HUKHYTb MMNEPKUHESDI,
NapKUHCOHU3M), CHUXKaETCS MbILLEYHbIN TOHYC.

QkcTpanvpammugHas cuctema oobeanHsIeT ABUraTernbHbIE LEHTPbI KOPbl FONTIOBHOMO MO3ra, ero siapa v NpoBoasiue nyTu, KOTopble He
NPOXoAsiT Yepes nMpamuabl NPoAoroBaToOro Mo3ra; OCyLLECTBISIET PEryrsiLmio HENPOM3BOSIbHbIX KOMMOHEHTOB MOTOPUKN
(MbILLEYHOTO TOHYCa, KOOpAUHALIMW ABUXKEHWUI, MO3bl).

Cne,u,yrou.l,ee 3BEHU SKCTpanmpamMmnaHbIixX HYTGVI COCTaBIIAal0T peTVIKyJ'IﬂpHO-CI'IVIHHOMO3FOBOI7I, KpaCHOﬂﬂ,epHO-CI'IVIHHOMO3I'OBOI7I,
I'Ipe,D,,El,BepHO-CI'IVIHHOMO3FOBOl7I N ONMMBOCMMHHOMO3rOBOM nyTn, OKaH4YMBawLinecd B nepeaHnx crtonbax u NPOMEXYTO4YHOM Cepom
BeLlecTBe CNNHHOro Mo3ra. Moaxe4ok BKovaeTcs B JKCTpanmpamMmmngHyro cuctemy nocpencrtsom nyTe|7|, coeanHAarLmnx ero c
Tanamycom, KpaCHbIM A40P0M U ONIMBHbIMU d40paMu.

®yHKLMOHANBHO 3KCTpanupamMmuaHasa cuctema Heotaenuma ot nupamuaHor cuctembl. OHa obecneynBaeT ynopsifoYeHHbIN XOf,
NPOM3BOSIbHBIX ABVXKEHUI, PETYNIUPYEMBIX MMPAMULHOW CUCTEMOW; PEFYNUPYET BPOXAEHHbBIE U NPUOBPETEHHbIE aBTOMaTUYECKNE
ABUratenbHble akTbl, 0GecrneYnBaeT yCTaHOBKY MbILLIEYHOro TOHyca 1 NoAAepKaHNe paBHOBECKS Tena; peryrnMpyeT ConyTCTBYHOLLME
ABVKEHWS (HanpyMep OBWPKEHUS PYK NMPpu XoAb0e) v BbipasuTernbHble OBVKEHUS (MUMKMKA).

B Tonwe 6enoro BellecTBa nonyLapuini Mo3ra pacrnonaratoTcsl CKOMeHNsi Ceporo BelLLecTBa, Ha3biBaeMble MOAKOPKOBbIMU SApamMu
(6asanbHble sigpa). K HUM oTHoCATCS XBOCTaToe AP0, YeueBuLeobpasHoe a4po, orpaga U MuHganeBmMaHoe Teno (puc. 6).
YeueBunueobpasHoe s4po, HaxoasLeecsi CHapy»u OT XBOCTaTOro siapa, AennTcs Ha Tpy Yactu. B Hem pasnunyatoT ckoprniyny v aBa
OneaHbIX Wwapa.

B doyHKUMOHaNbHOM OTHOLLIEHUUN XBOCTATOE AP0 1 CKOpyna o6begMHAOTCS B Noriocatoe Teno (CTpuaTym), a bneaHsie wapbl
BMeECTe C YepHoW cyBCcTaHUmMen 1 KpacHbIMW sapamu, pacnofnoXeHHbIMU B HOXXKax MO3ra, — B bnegHoe teno (nannugym). Bmecte oHu
NPEACTaBNAT O4EHb BaXXHOE B (DYHKLIMOHANbHOM OTHOLLEHUN 06pa3oBaHne — CTpUonnannMaapHyo CUCTEMY.

CTpuonannugapHas cuctemMa ABfsieTCsl BaXXHOW COCTABHOW YacTbio ABUraTenbHoM cuctemsl. OHa BXOOUT B COCTaB Tak Ha3biBAaEMOW
nMpaMmnaHon cuctembl. B ABMratenbHOM 30He KOpbl FONTOBHOMO MO3ra HauMHaeTCcs ABUraTenbHbIA — MMPaMUAHbIA — NyTb, MO KOTOPOMY
crnenyeT nNprkas BbIMOSTHUTL TO UMW MHOE ABWXEHME. KCTpanMpamMmugHasi CUCTeMa, BaXKHOM COCTaBHOWM YaCTb KOTOPOW ABMSIETCS
CcTpuonannuayMm, BKIoYasicb B ABUraTernbHY0 NMpaMnaHyro cuctemy, NnpuHMMaeT nogcobHoe yydacTne B obecneyeHmnm
NPOW3BONbHbIX OBUXKEHUNA.

[MaBHbIM ABUraTernbHbIM LLEHTPOM cTarla kopa rofiloBHoro mosra. CtpuonannugapHas cuctema crana obecnedmsatb oH,
FOTOBHOCTb K COBEPLLUEHNIO ABVXEHNS; Ha 3TOM (POHE OCYLLECTBMAOTCH KOHTPONMPYEMbIE KOPOW rOfTOBHOMO MO3ra GbICTpble, TOYHbIE,
CcTporo AnddepeHUMpPoBaHHbIE ABUKEHUSI.

[nsa coBepLueHns aBmxeHNss HeobxoanMmMo, YToBbl OAHM MbILLLbI COKPaTUNC, a ApYrne paccnabunmnce, MHave roBopsi, Hy)KHO TOYHOe
1 cornacoBaHHoOe nepepacrpeneneHne MbllLeYHOro ToHyca. Takoe nepepacnpenerneHme ToHyca MbllL, Kak pa3s U OCyLLEeCTBNSeTCS
cTpuonannmaapHon cuctemoit. ATa cuctema obecneunBaeT Hanboree 3KOHOMHOE NOTPebreHne MbILLEYHOW SHEPrMM B NpoLiecce
BbIMONMHEHUA OBUXEHUA. COBepLIJeHCTBOBaHI/Ie OBWMXEeHnA B npouecce 06yqu|/|;| MX BbINOJIHEHUIO (Hanpmmep, 0Tpa60T|<a 0o npegena
OTTOYEHHOro bera nanbLeB My3blkaHTa, B3Maxa pyku Kocapsi, TOUHbIX OBWXKEHWUIA BOAUTENS aBTOMOOUNSA) NPUBOAMUT K NOCTENEHHON
3KOHOMM3aLmMn 1 aBToMaTtn3aumn. Takasd BO3MOXHOCTb obecnevmBaeTcs cTpuonanimaapHon CUCTEMON.



Pdusmonornyeckasn POJib peTMKyIlﬂpHOﬁ

dopmayum ctBona mosra.

* PetuxviipsHas ¢opmams ( ceTyaroe TBOpPEHHe ) - 3TO
KOMILTEKC CTPVKIVP MO3ra, YTO 3HAYHTEIbHVIO
NPOTSLKEHHOCTh . HaunHaeTCs OHA OT JKellaTHHHOH
CVOCTaHIMH CIHMHHOIO MO3raH 3aKaHYHBaeTCH
HecnemH(QHYECKHEMH gapaMH TanaMyca. CpoK mpealokeHO
Heifitepca. Knetku pe HOH (opmanmy pasnTHYHOMN
(hOpPMBI B pasMEPOB, HMEFOT LI0€ KONIHYECTBO
KOHTaKTOB. ITo MEKPOCKONOM peTHKVIApHas dopmanus
HaNOMHHAeT CeTKY, YTO H CTalnO OCHOBOMH AN HasBaHu (
nat. reticularis - ceTuarslit ) .

* HenocpencTseHHOH CBA3H ¢ apPepeHTHBIME CHCTEMaMH
PeTHKVIApHAs (opManusa He HMeeT. Ho K Hell moCTynaeT mo
KOJLIaTepanbHBIX OVIAX BCHA YVBCTBHTeNbHAs HHpOpMammus,
HampaBlgeTcsd K TajlaMyca.

* DVHKIHOHANBHO PETHKWIAPHVIO (opmalHio pasaensioT Ha
OB YaCTH - HECXOOAIIVIO 8) (dhepeHTHOH ) H BOCXOOSIIVIO

( adpdepenTaVIO ).




Ocobennoctu p.g.

= COEPKUT HEUPOHBI C MHOKECTBOM
NEHIPUTOB U IJIMHHBIM, BETBALLIUMCS
AKCOHOM, JTAFOIIMM ThICAYMA CUHAIICOB —
KOHTAKTOB B OTAAJIEHHOM Y4YaCTKE MO3Ta

= CBs3aHa co BceMu otaeaamu [THC

= OTBEUAET HA AKTUBALIMIO JTFOOBIX CEHCOPHBIX
BXOJOB B OPTaHNU3M




P® Bktoyaer:

ITaTeparnbHble peTUKYNSPHbLIE AA0Pa;
PeTunkynsipHble BEHTparbHble A40pa;
Aapa nokpbiwkn (bextepesa);

[lapameananbHble PETUKYNSAPHbIE A4Pa;
PETUKYTNSIPHBIE TMIaHTOKMNETOYHbIE AAPa;
opanbHble PETUKYNAPHbIE Apa MOCTa;

Kayp,aanble PETUKYIAPHbIE AQPAa MOCTa,
PeTVIKyJ'IFIprIe MEJTKOKINETOYHbIE ANPa,

OOHapyXeHbl apeHeprmyeckue,
OO0aMUHIPrnyeckme, XonnHIprmyeckme HeUpPOH.bI



PeTtukynapHaa goopmauung (PP)

 QyHKUUOHaJIbHble 0cobeHHoCcmu
PemuKynsipHbIX HEUPOHOS.

* [lonnceHcopHasa KOHBEPreHUna: NpuHUMaoT
Konnartepanu OoT HECKOJNTbKMX CEHCOPHbIX NYTEW,
nayLwmnx oT pasHbIX peuenTtopoB. B oCHOBHOM 3TO

nonumMmogarbHble HEWPOHbI, UMetoLne bonbLune
peLenTopHble Moss.



[IpoBOAHMKOBbLIE PYHKLINN:

* Abd.NyTn npeacraBneHbl
CNUHOPETUKYINAPHbLIM, HECYLLIMM UMMYIbChI
OT TeMMepaTypHbIX, OOSIEBbLIX PELIENTOPOB;
LlepebennopeTukynsapHbin KOPKOBO-
NOAKOPKOBO-PETUKYNAPHLIU NYTh( OT KOPHbI,
basanbHbIX A40ep 1 rmnotanamyca)

* P P.NyTN: HUCXOOALLNN
PETUKYNOCMUHANbHbLIN, PETUKYSIO —
KOPKOBbIN-MOOKOPKOBLIN; PETUKYIIO-
MO3XXe4KOBbIW; U Ap.



Bocxoadiwme n Hucxoaswme
B/INSAHUSA PETUKYNAPHOU popMaLinum

Bucxigma
4
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,' Petukynsph
Mo3ouox ' Huaxiaua ranbMisk



PCD BOCXoAslLLlee BnusaHue

MMI'IyJ'IbeI 8eTVIKyJ'IFI HbIX HEMPOHOB O,EI,OJ'II'OBaT?FO MO3ra (fTMraHTekneTo4YHoe,

JlarepalribHoe U BeHTBaanoe eTI/IKXJ'I Hble aapa), MmocTa (0CObeHHO kayaarnbHoe
E€TUKYJTAPHOE A0 0) U cpegHero mo3ra NoCcTynarT K Hecne%mg)mqecmm daM TajlamMyca un
ocne nepekn4yeHnda B HAX 1 OeLI,I/ngPOTCFl pa3iminyHble 00NaCT KOPbI. OomMe TalnaMyca,

BOCXoOALLME BITNAHNA CNegyroT TakKe B 3aHUN runoTtariamyc.

I'Ig;nvlo ,EI,OKa3aTeJ'IbCTPO|aKTI/IBVI oero BnuaHma PO no BocxoadaLmnm I'g/TFIM Ha cocTosHMe
MO3ra OblNno nong‘a)eHo . MeryHom n [Ix. Mo guum (1949) B X OHI/I‘-IeCKI/Ié nbiTax ¢
Basp, aXeHnem yepes no p¥>KHbleﬁﬂ%< Obl Y COHHbIX >KMBOTHbIX. CTUMYRALMA PO
bi3blBaria NpobyxaeHne xnBoTHoro. Ha MeaTieHHble PUTMbl CMEHSATIUCH
BbICOKOYAaCT THbIMVIgVITMaMVI (peakuus ,D,eCI/IngoHI/I?_?LI,VIVI , CBUAETENbLCTBYOLWMMU 00
aKTMBMPOBAHHOM COCTOSAHUWN KOPbI FONIOBHOIO MO3ra. Ha ocHogaHMUM nonyy I-EICIBIX,EI,aHHbIX
CINOXWJ10Cb I'IVPe,D,CTaBJ/'IgHI/IeOT M, YTO BaXXKHeuLlemn d)gHKLI,I/IeVI BocxoadLlen ABNAETCA
erynsauuns Lmkra coH/600pcTBOBAHNE U po%-m 003% HUS. Ipy ?ITopeHHeM_Ipa:lafl\XLueHmm
p. CTBONA MO3Fa%>KVIBO HbIX Habntogancs ecglplo AHbIV YoH (O.JlnHgcnu). Tak
obpasom p.d. CTBONA MO3ra oka3blBaeT Ha KO g .. BOCxogsaLme reHepann3oBaHHbIe
FIK MBmgk/ll ne BnNnsHUs. OHM agpecyoTcs NPAKTUYECKM KO BCe OTAeNaM rofIoBHOMO Mo3ra.
39TOM reHeparnm3oBaHHble BNNAHNA P. .MpOFlBJ'IFHQTCHBKO e Yepes 20-30C nocne Kak
% 30y>KaeHMe N0 NEMHUCKOBbLIM NYTAM aKTMBUPYET HENPOHbI MPOEKLNOHHBLIX 0bacTen Kopbl
.M. 3TO CBA3aHO C TEM, YTO OT NNEMHUCKOBbIX NyTen K p.p. OTXOAAT 3HAYNTENBHOE YNCIO
Konnartepaney, No3aToMy B QTBET Ha Baspﬁame ne 3a Bbl3BaHHbIMW NOTEHLUManaMmm B
comaTn4ecKon Kope KOXXHOW NOBEPXHOCTM CreayeT noTeHuman no Bcen kope . ToHn4Yeckme
aKTl/IBVIpc’y}OLLI,I/IeB NAHUA P. .o6ﬁa3y TCHA 3a CYET NOCTOAHHOro NocTynneHna agpd. HepBHbIX
ang/nb OB OT OpraHoB YyBCTB U erPe epquCKmpreu,enTo OB, a TaKXXe MHOroYMCIIEeHHbIX
anm ga OB MYNBTUNIMKALUN UMIYTIbCOB « HEMPOHHbIX NOBYLLEK» U LIMKNNYECKNX
e Mg OLLIMX) B3aMOAENCTBUN MEXAY pa3nNnYHbIMIK oTAelaMy MO3rako YCTaHOBIEHO,
TO NOObje CEHCOpPHbIE 1 r'yMoparnbHble haKkTopbl aKTI/IBl/Isg) 0T P.(h. 3TO YKa3bIBAET Ha
HecneyuumuUieckme BOCXOOdLLNe akTUBMPYOLLIME BNUAHUSA P.AdD. H Ka%/ .M., a TaKkxke
CKUM BeLlecTBaM. OKCNEPUMEHTbI

BbIACHEHO n3ounparesyibHoe y4acTu K pa3JIn4HbIM HApPKOTUY

I'IpOD,GMOéICTRI/I oBalin, 4YTO Ccneuynd@unka socxoadLLuero BJ'IVIFIHI/IFlJ.[.I).%). Ha KOﬁx I'I_[pl/l peakumnax

Pla3H ro oo ogquKoro KgyecTtBa onpea. 4OonosfmHnTEsrNbHbIM BIIMAHUAM TuioTaljiaMyca n
MMOUNYHECKNX O0Pa30BaHNMN.



P® Hucxogslwiee BrnMsagHue

CmpykmypsbI p.¢h. cmeosia MO32a OKa3biearom obriez4aroujee U MopMoO3Hoe eJIUsiHUe
Ha peghriekmopHbIe peakyuu cruHHo20 Mo32a. [lpumep ce4eHOBCKOE MOPMOXKEHUE,
Komopoe cocmoum 8 y2HemeHuu rnaccusHol peakyuu omoepaueaHusi f1anku Jsisi2ywKu
8 omeem Ha delicmeue COJIIHOU KUCJI0mbI NPU HasloXKeHUU KpucmaJsiiukoe coJiu Ha
pemukynsipHbie cmpykmypbi magamyca. TopMO3Hoe enusiHUe Ha caubamersnbHbie
pednekcbi okazbieaém p.¢h. npodosi208amoz0 Mo32a, a obnezyarowue —p.¢h. Mocma.
loddepxxaHue nocmypasibHO20 MOHyca MbIWY, U KOHMPOJIb 8bINOJIHEHUSI (ha3HbIX
dsuwxeHul ¢hopmayusi ocyw,. Yepes mpakmei akcmpanupamudHol cucmembl -
pemukynocnuHasnbHbll, ecmubynocnuHasibHbIl ,, py6pocnuHanbHbIU. AKmusayusi
KpacHOs10epHO-CIMMUHHOMO3208bIX 8J/1UsIHUll Npueoodum K akmuesayuu anbgha u 2amMma
MomoHelipoHoe caubamerieli u mopMoxeHuro pazaubamenel. LleHmpobexHbie
KoMaHObI om HelipoHOo8 eecmubyrsipHbIx s10ep ebi3biearom obpamHbiU 3¢hghekm-
akmueauyuro asibgha u 2aMMa MOMOoHelipoHoe pa3aubameriell U MOPMOXXEHUIO
caubameunel. HeupoHsi p.¢h.npodosizoeamoz2o Mo32a ep3byxdarom anbgha u 2aMma
MOMOHeUpPOoHbI caubamersieli U MopMO3sim MOMOHEUPOHbLI MblWY-pa3aubamernedu.
Takum ob6pa3om 8036y )k0eHuUe NPorpuopeyernmopoe8 ckesiemHol MycKynnamypbl U
eecmubysipHbIx si0ep siesissromcsi eeQyuwumMu 8 MexaHuU3mMax ¢hopMupo8aHuUsi NMo3sbl.

Topmo3Hoe enusiHue PO Ha 605bLLON MO3T N3y4eHo 3Ha4YnMTeENbHO Xyxe. Pabotamu B. Necca
(1929), [Ix. Mopyuum (1941) ObIno nokasaHo, 4TO pasgpaxeHnemM HeKOTopbIX Tovek PO ctBona
MO3ra MOXXHO NePeBeCTU XXMBOTHOE N3 DOOPCTBYHOLLIETO COCTOAHUS B COHHOE, NPY 3TOM Ha
ANEeKTPo3HUedanorpaMmme BO3HUKAET peaKkumnsa CUHXpoHM3aumMm putmoB O3I .

BeretatueHble yHKLMM PO ocyLLecTBNAOTCS Yepes ee BNUSHNS Ha BereTaTUBHbIE LIEHTPbI
CTBOSa U CNMHHOIO Mo3ra. PeTukynsipHas doopMaLimsi BXOAMUT B COCTaB XXM3HEHHO BaXKHbIX
LIEHTPOB NPOAONroBaTOro Mo3ra — cepae4yHo-CoCyANUCTOro M AblXaTenbHOro.

MpoBoaHuMkoBasi PYHKLMSI CTBONA MO3ra BbIMOMHAETCA BOCXOASLWMNUMMN U HACXOAALLMMU
nyTaMM.
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UeHTP CHa
boapoe coctoaHue




DyHKIUM PETURYJISIPHON (hopMannu

s Perymsauums nuukna
«COH-001PCTBOBAHUE

» [lonnep:xanue TOHYCA otnenos LIHC,

X (PYHKIIMOHAJIbHOE BBIICICHUE

s Konrpons ad)(pepeHTHOr0 noroka B ITHC
(OT CEHCOPHBIX CUCTEM)

s Biausaue Ha mamMsaTh, 0OydeHHne, CO3HAHUE




Hucxogsawme BnngaHmMe Ha TOHYC MbllL, M oopMupoBaHune nosbl PO
OKa3blBaEeT Yepes natepanbHbin U MegnanbHbI
peTuKynocnuHanbHble TPaKThI.

MeguanbHbIn PETUKYOCMMHASBbHLIN NYTb NOET OT PETUKYNAPHbIX
sa4ep MocTa 1 Bo3byxgaeT cnnHarnbHble anbda n raMma HEVMPOHBI
MbILLL, — pa3rnbarenen oceBon MycKynartypbl (TyfoBuLLa,
NpPOKCUManbHbLIX OTAEN0B KOHEYHOCTEN), Yepe3 TOPMO3HbIE
NHTEPHENPOHbI TOPMO3SATCA MOTOHEUPOHLI crnbaTtenen.

JlaTeparsnbHbIN peTUKYNoCnUHanbHbIN NyTb UOET OT PETUKYSIAPHOIO
FMraHTOKNETOYHOro s4pa npo4osroBaTtoro Mo3sra, Bo30yaaroTcs
anbda 1 ramma HeMpoHbI MblLLL, crMbaTenen MyckynaTypbl
KOHEYHOCTEN U PEeLUNPOKHO 3aTOPMaXXmMBatoT MblLLLbI —
pasrmbarenu.

B3anMOOTHOLLIEHNS MeXAY CTBONOBbLIMU U ABUraTENbHbLIMU
LieHTpaMu BbISIBNAOTCS B 9KCNEepPUMEHTE C NepepesKkon cTBona no
nepeaHen rpaHuLLEe YeTBEPOXONMUS. Y NOAONbITHLIX XKMBOTHbIX B
9TOM CIy4Yae NoBbILLIAETCA TOHYC MbiLL, pa3rnbaTenen KOHeYHOCTEN,
TYNoBULLA, LLEeN, XBOCTa — AeLiepedbpaLnoHHasl purnaHoCTb.






Jlnmbunyeckaa cucrema

JInmbBunyeckasa cnctema — COBOKYMHOCTb CTPYKTYP NPOMEXKYTOYHOIO, KOHEYHOIO 1 CPEAHEro MO3ra,
obecneymBaroLlas 3MOLNOHANbHO — MOTUBALMOHHbLIE KOMMOHEHTbLI MOBEAEHUS U MHTErPaLUIO BUCLEParbHbIX
dYHKLUIM opraHn3ma.

B numbunyeckyto cnctemy BKoyaroT obpasoBaHnsa 0OOHATENBHONO Mo3ra — 06oHATeNbHasA nykoBuLa n 6yropok,
rMnnokamnm, naparmnnokamnarbHyto, 3ybyaTyo U NOSICHY0 U3BUIMHBI; MOAKOPKOBbIE SApa — amurgany, sapa
neperopokun; MamMunnsipHble Tena rmnotanamMmyca, nepegHue aapa tanamyca.

AddepeHTHbIE BXOAbI B MMMO CUCTEMY OCYLLECTBASAIOTCA OT pasnnyHbix 0brnacTen ronoBHOro Mo3ra, a Takke yepes
rmnotanamyc ot P® cTBona, KoTopasi Cd4uTaeTcs rnaBHbIM UCTOMHUKOM ee BO30YyXaeHus. BaxkHbiM
CTUMYNUPYOLLMM adppepeHTHBIM BXOAOM ABMAAOTCA MMMNYIbChbl OT 0OOHATENbHbIX PELEenTOPOB MO BOSIOKHAM
0B0oHATENBbHOro HepBa, NOCTYNaloLLMeE B pasfnndHble CTPYKTYPbl IMMOUYECKON CUCTEMBI.

O depeHTHbIE BLIXOAbI OCYLLECTBAKTCS Yepes rmnotanamMyc Ha HXKenexawme BereTatmBHble U cCoMaTnyeckmne
LeHTPbI CTBOMA M CMMHHOIo Mo3ra. [ipyron adhdepeHTHbIN BbIXOA4 NPOBOAUT BO30YXAEHME U3 NMMOBUYECKON
CUCTEMbI B HOBYHO KOpy. Yepes Hee nuMmbuyeckas cuctema BKAYaAETCs B perynsaumio BbICLLUMX MCUXUYECKUX
PYHKUMN.

KonbLeBble HEMPOHHbIE CBA3M 0ObEANHAIOT Pa3fMyHbIe CTPYKTYPbI TIMMOMYECKO CUCTEMBI U 4at0T BO3MOXHOCTb
ANUTENBHON LIMPKYNSaumMn Bo3byXaeHUs, KoTopas sSiBMSeTcs MexaHM3MOM ero NporIOHrMpoOBaHNS, NOBbILLEHMS
NPOBOANMOCTM CMHANCOB 1 3anoMUHaHUA NHbI. PeBepbepauusa cosgaeTt ycrnoBus Ansi COXPaHEeHUs €QNHOro
YHKLMOHANbHOMO COCTOSIHUS CTPYKTYP 3aMKHYTOrO Kpyra U HaBa3blBaHWSA 3TOr0 COCTOAHNA APYrMM CTPYKTypam
Moa3ra.

BaxxHenwmm umnknuyeckum obpasoBaHmMeM NMMOMYECKON cucteMbl sBNAeTcA Kpyr lNenneua, Maywmm ot
rmnnokammna 4Yepes cBog K MaMUnsipHbIM TefiaMm, OT HUX K NepeaHnM aapam Tanamyca, OT HEFO B MNOSICHYHO U3BUITUHY
N OT Hee Yepes naparvnnokamnoBy U3BUINMHY 0BPaTHO K rMnnokammny. QTOT Kpyr umeeT 6onbLuoe 3Ha4YeHneE B
dopmMmnpoBaHnn amoLnin, obyveHnn n namaTu.

[pyron Kpyr (OT MMHAANMMHBLI K MAMUIISIPHBIM TefnaMm, OT HUX K NnMBunyeckomn obnacTtu cpegHero moara n obpaTtHo K
amurgane) umeeT orpoMHoe 3HadeHne B GOpMMPOBaHUM arpeCCnBHO — 0BOPOHUTESNbHbIX, NMULLEBLIX U
CeKcyasibHbIX peakuum.

OyHKUMKN Nnumbrnyeckom cnuctemsl. lNonyyasn MHQy 0 BHELLHEN cpeae 1 BHYTPEHHEN cpeae opraHmMama, numbunyeckas



®PyHKUMM NUMBMYecKon cnuctemsbl. MNMony4vas MHMy o BHELHeN cpeae 1 BHYTPEHHEN cpefe opraHuama, numbuyeckas
cucTema nocrne cpaBHeHUs n 06paboTkn 3TOM MHMbI 3anyCcKaeT BereTaTMBHbIE peakuumn n BMECTe C acCoLnaTUBHON
KOpOW MHULUMNPYET noBeaeHYecKne peakumm, obecneymsaroLme ageksaTtHoe npucnocobneHme opraHmama K
OKpY>XatoLen cpefe n CoxpaHeHnio romeocTasunca.

Perynaums BucuepanbHbiX YHKLNA OCYLLECTBASETCH NpenMyLLecTBEHHO Yepes runotanamyc. [Npu pasgpaxeHun
NMMBUYECKON CUCTEMbI NOBBILLAOTCHA UITN CHUXKAKOTCHA CEeKpeLmns pasnmyHbiXx ropMoHOB ageHornnogusom (AKTI n
roHagoTponuHoB), YCC, MOTOpMKa 1 cekpeuus Xenyaka u KULWEeYHMKa.

B numbuyeckom cucteme NponcxoamTt hopMmpoBaHme aMmoumin. BaxkHyto pornb B 3TOM npoLecce MMeT amurgana u
NOSICHast 3BMUMNMHA. AnekTpuieckast CTUMynAUna amuraanbsl Bbi3biBaeT OTpyUaTenbHble 3MOLMM - CTPaXx, MHEB,
APOCTb. YaaneHne amurgansl NpUBOAMUT K YMEHbLLEHUIO arpeCCMBHOCTH, NOBLILLAET TPEBOXHOCTbL. HapyLuaeTcs
CNoCOBHOCTb OLUEHMBATb MHPY, NOCTYNAKOLLYIO U3 OKPYXatoLen cpeabl U CBA3bIBaTb €€ CO CBOU AMOLMOHASTbHbIM
coCcTosiHMeM. AMurgana ydacTtByeT B pouecce CpaBHUBAHUSA KOHKYPUPYIOLLUX SMOLMIA, BblAENeHns
AOMUHUPYHOLLMX AMOLIUA, BUSIET HA BbIGOP NOBEAEHMS.

Amvrgana y4acTByeT B O4HOKpaTHOM 06y4yeHunn brnarogaps CBOMCTBY MHAYLMPOBATL CUMbHbIE OTPULIATENbHBIE
3MOLMK, YTO crocobCTBYET BbICTPOMY M MPOYHOMY POPMUPOBAHUIO BPEMEHHOWN CBS3M.

MosicHasi N3BUNNHA, UMetoLast MHOFOYMCIEHHbIE CBSI3M C HOBOW KOPOW U CTBONIOBbLIMU LIEHTPaMW, BbINOITHSAET Porb
NHTerpaTopa pasnuyHbIX CTPYKTYP MO3ra, y4acTBYOLWMNX B dOPMUPOBaAHNN SMOLIUIA.

Ponb numbuyeckon cuctemsl B cucteme obyyeHus cea3aHa ¢ numbuyeckum kpyrom Nenneua. MaeHyo ponb
UrparoT rmnnokamn 1 CBA3aHHbIE C HAM 3adHUe 30HbI TOOHOM Kopbl. X oesatensHocTb Heobxogmma ans
KOHconuaaumm namaTh — nepexona KpaTkoBpeMeHHOW NamMsaTh B 4ONroBpeMeHHY1o. [oBpexaeHne runnokamna
BEOET K PE3KOMY HapYLLUEHUIO YCBOEHUSI HOBOM MHGObI, 0O0pa3oBaHMs MPOMEXYTOYHOW U JONTOBPEMEHHO NaMSITU.

AnekTpoduranonornyeckon ocobeHHocTb. MMnnokamna sBfsieTcs To, YTO B OTBET HA pasgpa)keHne, CTUMYnALMO
P® v 3agHero runotanaMmyca B HeM pa3BMBaETCS CUHXPOHM3aALMS SMeKTPUYecKo akTUBHOCTY B BUAE TeTa — putma.
Mpw 3TOM B HOBOW KOpe BO3HUKAET AECUHXPOHM3auus Buae 6eta — putma. [lpyrasi 0coO6eHHOCTb - CNOCOBHOCTL Ha
CTUMYNSLMIO OTBEYATb ANUTENBbHBIM YBENMYEHMEM aMNNUTYAbl BO3OYKAaOLLMX NOCTCMHANTUYECKMX MOTEHLMANOB,
YTO NPUBOAMT K CUHANTUYECKOM NOTEHUMaUUM 1 3anoMUHaHWIO MHALI. [py 3TOM Ha feHapuTax NMpamMuaHbIX
HEMPOHOB rMnMnoKamna yBenuynBaeTCcs YUCHO LUMMUKOB, YTO CBUAETENbCTBYET 06 YCUNEHMM CUHANTUYECKOM
nepeaayn Bo3dyxaatoLwmnx U TOPMO3HbIX BIIUSIHUIA Yepe3 akCOHOLUMMUKOBbLIE CUHArChI.

CeHcopHas yHkums. B numbrnyeckon cucteme HaxoguTcst KOPKOBbIV OTAEN CUCTEMbI 0OOHSHUSA
(naparmvnnokamnansHasa U3BUMHa, KPOYOK, runnokamn). Ee rmasHbIn adppepeHTHbIN BbIXOA Yepes CBOf,
MaMUNNsSpHble Tena, nepegHue sapa rmnotanamMmyca Ha gpyrme CTpyKTypbl MMMOUYecKom cMCTeMbl U anee Ha
BMCLEepanbHble OpraHbl OObSACHAET HanMyne pesko BblpaXEHHOro AMOLIMOHANbHOMO KOMMNOHEHTa B OOOHATENBHOM
BOCMPUSTUN 1 BO3MOXXHOCTb N1le4eBHOro BO3AENCTBMSA Naxyynx BELLECTB.



CBS3U CTPYKTYP JIMMOUYECKON CUCTEMBI

kb Maineriia Cxema numbuyeckon

Py CUCTEMBI MO3ra
nosicHasa nepegHue
U3BUNMHA

agpa
runnokamn

Tanamyca

* |prr HayTa '
runoTanamyc
cpeaHun
o Mo3r

Kpyr Mavnerua (runnokamn - cocueBMAaHbIE Tena - nepeaHue sapa
TaslaMyca - KOpa NOSICHOM U3BWJIMHbDbI - NaparMnnoKaMnoBa U3BUJINHA —
BUCOYHaA Aona kopbl bl - runnokamn). 3TOT KPyr MMeeT OTHOLUEeHUE K
namMsaTyM U npoueccam obyueHums.

Kpyr Hayta (MMHganesmaHoe Teso - rmnotasamMyc - MeseHuyedarnbHble
CTPYKTYPpbl - MUHAQNIEBUAHOE TEJ10) perysimpyer arpecCuBHoO-
o06opoHMuTEsNbHbIE, NULLEeBbie (PbOpMbl NOBEAEHMUS.



QYHKUUN JIMMOUYECKON CUCTEMDI:

Moaaep>xMBaeT roMeocTas U peryampyer paboTty BHYTPeHHUX OpraHoB.

NMpu nopaxeHnu - HapylwleHne 06MeHHbIX Npoueccos B MUOKapAae,
HapyLweHue KPpoBOCHab)xeHus enyao4yHo-KULLeYyHOoro Tpakrta (noTb
00 fA3Bbl);

Ob6ecneunBaet pa3nuuHbie (popMbl noBeaeHus. Pa3pyLueHme
MUHAANEBUAHDbIX fiAep - HapyLleHue MHCTUHKTA NpPoAO/HKEHUS PpoAaa;

UHuyuauua m nogaep»XKa sMOLMNOHAJIbHbIX peaKuuﬁ;

O6ecneunBaeT pasnimuHbie popMbl NamMATU. Npu NoparkeHumn
rmnnoKammna - KOpCakoOBCKMM CUHAPOM: peTporpaaHasi aMHe3us;
nopa>xeHne NosiCHOM U3BWJINHbI - CTPAaAaeT 3arnoMMHaHue, BbipaboTka
NnpaKTUYeCKnX HaBbIKOB;

Jinmbuueckas cucreMma cnoco6cCcTByeT NPOSIBJIEHUIO YCJ/IOBHbIX
pednekcos;

Yuyactue B GOpMMPOBaHUM LUKIA «604pCTBOBaHUE — COH>;

F'MnnokaMn - BbICLUMMA LLIEHTP O6OHAHMS;



PYHKLUUMN HOBOU KOpbI

HoBas kopa — cnow ceporo BewlecTsa obuien nnowaabko 1100 — 1900 cM2, NOKpbIBAKOLLNK OKOSO 71 %
nnowaam 6onbwmnx nonywapuin. OHa oCyLLLECTBNSAET BbICLLYIO PEMYNALMIO (PYHKLUI OpraHmM3ma,
obecnevnBaeT NCUXMYECKYHO OEATENBHOCTL N NOBELEHNE.

CBOWCTBO MHOTOMYHKLIMOHANBLHOCTM MO3BONSET KOPKOBOW CTPYKTYpPE BKNOYaTbCs B 06ecrnedeHmne
pasnMyHbIX OPM OESTENBHOCTU, peannays Npy 3TOM OCHOBHYH YHKLMIO. B ocHoBe
MYNbTUYHKLMOHANBHOCTM NeXaT: MHOrokaHanbHOCTb NOCTYMNIEHUS B KOPY Mo3ra adpdepeHTHOro
BO30YXXaeHus, nepekpblTus addepeHTHbIX BO30YXaeHWI A 0COGEHHO Ha TanaM1M4yeckoM U KOPKOBOM
YPOBHSIX, MOAYNMPYHOLLIEE BNUSIHME Pa3NNYHbIX CTPYKTYP Ha KOPKOBbIE (OYHKLIMK, B3aUMOAENCTBME KOPKOBO
— NOAKOPKOBbIX N MEXKOPKOBbIX NyTel NpoBeaeHNst BO30YyXOeHMS!.

(DyHKLI,I/IOHaJ'IbHO KOpPY pa3gendrT Ha CEHCOPHYIO, acCounaTUBHYHO, ABUTaTENTbHYHO U J'II/IM6VI‘-I€CKle obnactu.

CeHcopHble 06nacTu — 30HbI, B KOTOPbIE NPOeLmnpyeTcsa MHGPOPMaLUsa OT CEHCOPHbIX pasgpaxutenen. OHu
pacnosioXXeHbl B TEMEHHOW, BUCOYHOM U 3aTbINTOMHON gondax. AdpdepeHTHbIE MyTU B CEHCOPHYH KOpPY
NoCTynaroT NPenUMyLLLECTBEHHO OT cneundmnyecKknx CEHCOPHbIX Saep Tanamyca.

30HbI KOpbl, pazapakeHne Nnun paspyLLueHne KOTOPbIX BbI3bIBAET YETKME U MOCTOSAHHbLIE N3MEHEHMS
YyBCTBUTENBHOCTM OpraHM3ma, HasblBatoT NEPBUYHLIMN CEHCOPHbLIMK 30HaMU. OHM COCTOAT
NpPenMyLLECTBEHHO N3 MOHOCEHCOPHbIX HEMPOHOB 1 (POPMUPYIOT OLLYLLEHMS] O4HOM MoganbHOCTU. B
NepBUYHbIX CEHCOPHbIX 30HaX UMEETCH YeTKOe NPOCTPaHCTBEHHOE NPEeACTaBUTENbCTBO YacTen Tena, nx
peuenTuBHbIX nNonen. HempoHbl NEPBUYHBLIX 30H MMEIOT HAaUMEHbLLUIN Nopor Bo30yxaeHus. Bokpyr
NEPBUYHbIX CEHCOPHbIX 30H HAXOAATCS BTOPUYHbIE CEHCOPHbIE Nons. HEMpPOHbI 3TUX NONen SBnaTCS
npenmMyLLeCTBEHHO BUCEHCOPHbBIMM.

Kopy noctueHTpansHON N3BUNUHbI TEMHEHHOW JOMNN M COOTBETCTBYIOLLYIO €M YacTb NapaueHTpanbsHOW
OOSbKN Ha MeananbHOW NOBEPXHOCTM NonyLwapuin 0603Ha4atoT Kak NepPBUYHYHO COMaTOCEHCOPHY0 06nacTb.
B Hen npeacTaBneHa apeBHsst Tornorpadomnyeckasa kKapTa pacnpeneneHns KOXXHbIX peuentopos. B aTon
obrnactn nMeeTca NPOEKLUSA KOXHOM YyBCTBUTENBHOCTN NPOTUBOMOMOXHON CTOPOHbI TeNa OT TaKTUSbHbIX,
Bonesblx, TEMNepaTypHbIX PELENTOPOB, MHTEPOLIENTUBHOM YyBCTBUTENBHOCTWN OT MbILLIEYHbIX, CYyCTaBHbIX,
CYXOXWUITbHbIX PELIENTOPOB.



010” Kopbl 60ﬂbwnx I'IonyLuapvm rosioBHOro Mo3ra NnoKpbITbl

I'lOﬂyl_l_IapMﬁ cepbIM BeLLeCTBOM MU KOPOW, TONLMHa
KOTOPOM B pa3HbIX oTAenax Kkoneonercs or

1,3 40 4,5 mM.

1 csioll - BepXHUN MONEKYIAPHbIU -
BeTBIIeHUA AeHAPUTOB NUPaMUAHbIX
HEeMPOHOB, peaAKue ropu3oHTanbHbIe
HEeMPOHbLI U KINeTKN-3epHa, BOJIOKHA
Hecneuudunyecknx sagep Tanamyca
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QyHKUUOHarlbHas op2aHu3auus
KOpPblI

PyHKLUMOHaNbHaA eAUHMLA KOPbI -
BepTUKaribHas KONMOHKa AnamMeTpPoM OKOJo
500 mkm - MaAKpoMoAYIb

KornoHka - 30Ha pacnpegeneHns pa3BeTBleHUn
ogHoro socxoasiwero achpepeHTHOro
TanamMoOKOPTUKaNbHOIro BOJIOKHA
Bce HeMpOHbl BEpTUKAJIbHON KOJIOHKH

OTBEYaloT Ha Of4HO U TomeuacbcbepeHIHoe
pa3apaxeHue OAMHAaKOBOM peaKLMen n

COBMeCTHO (popMupyroT 3cppepeHTHbIN
OTBET;

Bo30yxaeHne oaHOMN KOFIOHKU TOPMO3UT
cocenHMe KONMOHKMU




Du3M0J0rnuYecKoe 3 HAUYCHUE KOPbI:

1. OOecneueHune BBICIIICH HEpBHOM
AESITEIIbHOCTH.

* 2. O0OpaboOTKa CEHCOPHOM MH(OPMALIHH.
* 3. ®opMHUPOBAHUE ABUTATCIBHBIX KOMAH/I.

* 4. UHTerpanus CI0KHBIX (POPM MOBEIACHMUSI.



PYHKLUUMN HOBOU KOpbI

HoBas kopa — cnow ceporo BewlecTsa obuien nnowaabko 1100 — 1900 cM2, NOKpbIBAKOLLNK OKOSO 71 %
nnowaam 6onbwmnx nonywapuin. OHa oCyLLLECTBNSAET BbICLLYIO PEMYNALMIO (PYHKLUI OpraHmM3ma,
obecnevnBaeT NCUXMYECKYHO OEATENBHOCTL N NOBELEHNE.

CBOWCTBO MHOTOMYHKLIMOHANBLHOCTM MO3BONSET KOPKOBOW CTPYKTYpPE BKNOYaTbCs B 06ecrnedeHmne
pasnMyHbIX OPM OESTENBHOCTU, peannays Npy 3TOM OCHOBHYH YHKLMIO. B ocHoBe
MYNbTUYHKLMOHANBHOCTM NeXaT: MHOrokaHanbHOCTb NOCTYMNIEHUS B KOPY Mo3ra adpdepeHTHOro
BO30YXXaeHus, nepekpblTus addepeHTHbIX BO30YXaeHWI A 0COGEHHO Ha TanaM1M4yeckoM U KOPKOBOM
YPOBHSIX, MOAYNMPYHOLLIEE BNUSIHME Pa3NNYHbIX CTPYKTYP Ha KOPKOBbIE (OYHKLIMK, B3aUMOAENCTBME KOPKOBO
— NOAKOPKOBbIX N MEXKOPKOBbIX NyTel NpoBeaeHNst BO30YyXOeHMS!.

(DyHKLI,I/IOHaJ'IbHO KOpPY pa3gendrT Ha CEHCOPHYIO, acCounaTUBHYHO, ABUTaTENTbHYHO U J'II/IM6VI‘-I€CKle obnactu.

CeHcopHble 06nacTu — 30HbI, B KOTOPbIE NPOeLmnpyeTcsa MHGPOPMaLUsa OT CEHCOPHbIX pasgpaxutenen. OHu
pacnosioXXeHbl B TEMEHHOW, BUCOYHOM U 3aTbINTOMHON gondax. AdpdepeHTHbIE MyTU B CEHCOPHYH KOpPY
NoCTynaroT NPenUMyLLLECTBEHHO OT cneundmnyecKknx CEHCOPHbIX Saep Tanamyca.

30HbI KOpbl, pazapakeHne Nnun paspyLLueHne KOTOPbIX BbI3bIBAET YETKME U MOCTOSAHHbLIE N3MEHEHMS
YyBCTBUTENBHOCTM OpraHM3ma, HasblBatoT NEPBUYHLIMN CEHCOPHbLIMK 30HaMU. OHM COCTOAT
NpPenMyLLECTBEHHO N3 MOHOCEHCOPHbIX HEMPOHOB 1 (POPMUPYIOT OLLYLLEHMS] O4HOM MoganbHOCTU. B
NepBUYHbIX CEHCOPHbIX 30HaX UMEETCH YeTKOe NPOCTPaHCTBEHHOE NPEeACTaBUTENbCTBO YacTen Tena, nx
peuenTuBHbIX nNonen. HempoHbl NEPBUYHBLIX 30H MMEIOT HAaUMEHbLLUIN Nopor Bo30yxaeHus. Bokpyr
NEPBUYHbIX CEHCOPHbIX 30H HAXOAATCS BTOPUYHbIE CEHCOPHbIE Nons. HEMpPOHbI 3TUX NONen SBnaTCS
npenmMyLLeCTBEHHO BUCEHCOPHbBIMM.

Kopy noctueHTpansHON N3BUNUHbI TEMHEHHOW JOMNN M COOTBETCTBYIOLLYIO €M YacTb NapaueHTpanbsHOW
OOSbKN Ha MeananbHOW NOBEPXHOCTM NonyLwapuin 0603Ha4atoT Kak NepPBUYHYHO COMaTOCEHCOPHY0 06nacTb.
B Hen npeacTaBneHa apeBHsst Tornorpadomnyeckasa kKapTa pacnpeneneHns KOXXHbIX peuentopos. B aTon
obrnactn nMeeTca NPOEKLUSA KOXHOM YyBCTBUTENBHOCTN NPOTUBOMOMOXHON CTOPOHbI TeNa OT TaKTUSbHbIX,
Bonesblx, TEMNepaTypHbIX PELENTOPOB, MHTEPOLIENTUBHOM YyBCTBUTENBHOCTWN OT MbILLIEYHbIX, CYyCTaBHbIX,
CYXOXWUITbHbIX PELIENTOPOB.



OYHKLNN KIETOK KOPbl 60/IbLLMX MOJTYLLAPUM

OcHoBHas MH(OpMaLMA B KOpPY NOCTynaeT no cneynpuyeckum
adpdepeHTHbIM NPoBOAALLMM NYTAM, 3aKaHYUBAIOLWMMCA Ha
knerkax 3 u 4 cnoeB. Hecneuundunueckme nytu ot PO
3aKaHYMBaAKOTCA B BEPXHUX CJI0AX KOPbl U PErysimpyroT ee
¢pyHKUMOHaNIbHOE cocTosiHMe (BO36yxaeHne, TOpMOXKeHHne).
3Be3/14aTbie HEMPOHbBI BbINOJIHAIOT r/1aBHbIM 06pa3om
YyBCTBUTEJIbHYIO (adpdepeHTHYI0) (DYHKLUMUIO.

lupaMugHbie n BepeTeHOBUAHbIE K/IETKU — 3TO NPenMyLLeCTBEHHO
aAsurartenbHble (3ddhepeHTHbIe) HEUPOHDI.

YacTb K1eTOK KOpbl NPUHUMAIOT MH(POPMaLMIO OT NHO6bIX
peuenTopoB OpraH1u3ma — 3TO NOJINCEHCOPHbIe HEUPOHDI,
(3puTenbHbIX, CNTYXOBbIX, TAKTU/IbHbIX U T.A.).

Knetku Heyipor/imy BbiNOJIHAIOT BCNOMoOraTesibHble (pyHKLUUN:
TpopnyecKyro, HeMPpOCEKPETOPHYIO, 3ALLUTHYIO,
M30JIMPYHOLLYIO.



OyHKLMOHa/IbHad aCUMMETPUA
nonymapuﬁ rO/1I0BHOIO MO3ra

OYHKUMOHAIbHAA aCMMMETPUA NOAYLWAPUI - 3TO
HepaBHO3HAYHOCTb MX DYHKUMIM. CoMaTMyecKue
npoasneHma PYHKLMOHANBHOM aCMMMETPUM
nonymapuﬁ - 3TO HEOAMHAKOBAA CHUia MU
ABUrate/ibHaA aKkTUMBHOCTb , JIOBKOCTb MbILULY npaBofi
"' - " HEBOﬁ NONOBMH TENa . CeHcoprle NpoOABAEHUA -
; 3TO COOTBETCTBEHHO HEOAMHAKOBA YYBCTBMTE/IbHOCTb
i ;, - OpraHoB 4yBCTB cnpasa U cnesa. lNcuxuyeckue
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KomuccypanbHblie BONOKHA



KopTuyka/ibHble CBSA3U

1 — accoynatmBHble (CBA3bIBAIOT 30HbI KOPbI
B ripegesiax ogqHoro rnoJsyliapus);

2 — KOMUccypaJibHble (CBS3bIBalOT
CUMMETPUYHbBIE 30HbI KOPbI ABYX MOJTyLLapUU
yepes MO30JINCTOE TEJO),

3 — rpoeKLMoHHbIe (CBSA3bIBaIOT KOPY U
rnoAKopKy ¢ nepmgepnyecKkuMn opraHamu,
6bIBalOT YyBCTBUTE/IbHbIE U ABUraTe/IbHbIe).



BropuyHas comaToceHcopHas 30Ha pacrnornoxeHa B CTeHke 60KoBow 60p0o3/abl, Ha rpaHnLIe ee NepeceveHns ¢
LeHTpanbHon 60po3aomn.

AccoumaTtmBHble 00nacTu Kopbl BKITHOYAKT Y4aCTKM HOBOW KOpbl 60MbLLIOro Mo3ra, KOTOpble BbINOMHSOT
NHTErpupYyoLLYyto porib MeXay CEHCOPHbLIMUN U ABUraTeNbHbIMU y4acTKamu.

MonMceHCoOpPHOCTb HEMPOHOB acCcoLMATUBHOWM KOPbl CO3aeTCsi €€ KOPTUKO — KOPTUKATbHbLIMU CBS3SAMU C
CEHCOPHbIMW 30HaMW, Tak U rMaBHbIM ee adhpepeHTHBIM BXOAOM OT aCCOLMaTUBHbIX SAEP Tanamyca, B KOTOPbIX
y>xe npousoLuna 06paboTka MHdbI OT pasHbIX YYBCTBUTENMbHbIX NyTEN.

dopmMrpoBaHue NporpamMm LeneHanpasieHHoro NoBeAeH st IpomMcxoauT B NobHOM accoLmaTUBHOM KOpe.
Peannsauma aTon pyHKUNN OCHOBbBIBAETCA Ha APYrnX PYHKUNAX 3TON cucTeMbl: 1. PopMmnpoBaHMe JOMUHUPYIOLLEN
MOTMBaLMKW, ONpeaensioLLLen HanpaBneHe nosegeHns Yyenoseka; 2. ObecneyeHnn BEPOATHOCTHOIO
NPOrHO3MPOBaHWS, YTO BblpaXXaeTcst U3AMEHEHNEM NOBeAEHUSA B OTBET Ha U3MEHEeHne 06CTaHOBKN OKpYyKatoLen
cpeabl U JOMUHMpYoLLen MoTuBaumn; 3. CaMOKOHTpOse AeNCTBUIA NyTEM MNOCTOAHHOIO CpaBHEHNA pesyrbTaTa
AENCTBUS C UCXOOHBIMU HAMEPEHNAMM, YTO CBA3AHO C CO3aHMEM annapara noBefAeHns (akuenTop pesynbsraTa
AEnCTBus).

TemeHHas accoumaTnBHasi kopa nMeeT adhpepeHTHbIE BbIXOAbI Ha siApa TanaMmyca v runotanamyca, MOTOPHYHO
KOpY 1 sigpa aKcTpanupaMuaHom cucteMbl. OCHOBHbIMY (DYHKLMSIMU SIBRISIETCSA THO3WC, MPaKTUC 1 hOpMUPOBaHUE
CXeMmbl Tena.

B nBuratenbHol kope BblAENSAIOT NEPBUYHYHO Y BTOPUYHYHO MOTOPHbIE 30HbI.

B nepBuyHOM aBUratensHoM Kope (npeueHTpanbHasa U3BunnHa, nose 4) pacrnonoXeHbl HEMPOHbI, MTHHEPBUpPYOLLnE
MOTOHEMNPOHbI MbILLL, NULA, TYNOBMLLA U KOHEYHOCTEN. B Hen nmeetcsa yeTkasa Tonorpaduyeckasn npoekUmns MbiLuLy

Tena. [iBuratenbHble peakunn Ha pasgpaxeHue nepBUYHON KOpbl OCYLLECTBASTCA C MUHUMarbHbBIM MOPOroM, OHU
npegcTasrieHbl dfeMeHTapHbIMN COKpaLLEHNAMMU MbILLL, MPOTUBOMONOXHOW CTOPOHbI Tena.

BTopuyHasa moTopHas Kopa pacnosioXkeHa B NOOHbIX A0NAX Ha natepanbHON CTOPOHE NonyLwapui, Bnepean
npeueHTpanbHOM U3BUIMHBI (MPEMOTOPHAd Kopa) U Ha MeananbHOM CTOPOHE NonyLwapua (AoNoNHUTENbHas
MoTOpHas kopa). OHa ocyLecTBNSAET BbiCLUWE ABUraTenbHble (OYHKUUK, CBA3AHHBI C MPOrpaMMmnpoBaHMEM U
KoopAvHaumen NponsBosibHbIX ABMKeHM. Kopa nons 6 nonyyYaeT OCHOBHYIO YacTb MMMynbcaunmn ot 6asarnbHbIX
anep n MO3xXedka 1 y4acTByeT B NepekoanpoBaHum MHMbI 0 nporpamMmmMe CROXHbIX ABWXEHUI. [1pn pasgpaxxeHum
KOpbl NOMsi 6 BO3HUKAKOT COXHbIE KOOPAMHUPOBAHHbIE ABWKEHUSA. B npeMOTOpHON Kope pacrnonoXeH LeHTp
MOTOpHOM peun bpoka. Tam e pacrnonoxeH My3blkanbHbIi MOTOPHbIV LEHTP, ONpeaensatoLWmnn TOHaNbLHOCTb peyu,
CNOCOBHOCTb NETb.



30HbI KOpbl 601bLIMX NONYLLIAPUM

MpeueHTpanbHas MsBMAMHa  L1eHTPasbHas
(NepBuU4Has ABMraTenbHas soHa) O00PO3Aa MNocTueHTpanbHaA sakpyTka
(NepBMYHaA COMaTOCEHCOpHas 30Ha)

MNepeu4Han BKycoBas 30Ha
Bropu4yHasa

coMaToCeHCopHaa
30Ha

MpemoTopHas
30Ha

Bropu4Has
MNpedpoHTanbHa 3puTenbHasa
30Ha 30Ha

MepBu4HaA
3puTeNbHasa

LleHTp Bpoka g

(ABUraTenbHbIM

LUEHTp peyn) LleHTp BepHuke

(CEeHCOPHbIN LeHTp
peuin)

BropuyHaa
CNyXoBaA 30Ha

MNepeu4Haa
cNyxoBas 30Ha



Kapra nokanuszaumm ¢pyHKLUMIA B KOpPE roJioBHOIro
Mo3ra o bpogmMaHy

[BuratensHble LEHTPbI l"|yBCTBl/ITeﬂbeIe LEHTPbI

3puTenbHble
BkycoBon LeHTp CrnyxoBbl€ LEHTPbI LEHTPbI




YyBCcTBUTE/IbHbBIE LIEHTDbI KOPbI

pacrnonararorca B 061acTu 3agHel, LeHTpasibHOU U3BUINHDI (Nons
1, 3, 5, 7 no bpoagMmaHy), BOCIPUHUMAIOT UMNYJ1bCbl OT
TaKTU/IbHbIX, TEMNEpPaTYPHbIX U 60/1eBbIX peLenTopoB KOXXMU, a
TaK)Xe OT NpPonpMopeLenTopoB NPOTUBOMNOJI0XXHON NOJIOBUHbI

TeJia.




KopkoBbif 3pUTE/IbHbINA LIEHTD

HaxoauTcs B 3aTbli/iodHou gone (nonsa 17, 18, 19), BocrpuHUMaer m

aHa/mM3npyeT nH@opMaLmIo OT PELIENTOPOB CeTyaTku, PopMUpyeTr
3pUTEJIbHbIE OLLYLLIEHHS.

JEuraTeNbHELH e
OTHEN

. OTHEN YYBCTE

Otnen

"B AspXOBOH OTHEN
AMOLHHA

Ciy=oBoH
OTHEN

OTmen UH-
t opMaIHH

SPUTENLEHEI
OTIEN

Peuepol
OTHEN

Brycopoi OTHeNn paBHOBECHA

OTHEN

M CrouyHOR MOsr

3puUTesibHBIN LEHTP peyu (B yrnoBon U3BUIINHE) KOHTPONUpyeT

ABWXXeHUe ryé » MMMMKY roBopsiLLLIero ornnoHeHTa, TECHO CBA3aH C
APYrMMM CEHCOPHbLIMM U MOTOPHbIMM peyYeBbIMU LLeHTPaMM.



llpoekuyuu yacmeu menaes

COMamoCEeHCOpPHOU 30He Kopbl 60s1bWUX
nonviianiiii




Jlokanusayms ¢pyHKUUN B Kope
bI1

KopkoBbii 0BOHATE/IbHBIN LJEHTD nokanusoBaH B KPIOYKOBUAHOIM
n3isnjimHe 1 B aMMOHOBOM pore.

KopkoBbi¥i BKYCOBOH LIEHTD HaxoanTCs B BUCOYHOI Aone (none
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AccoLlmnaTvBHbIE 30HbI KOPbI

3aHuMaroT okos10 80% nNoOBEepXHOCTU KOPbl, K HUM OTHOCATCS JIO6Has,
TeMeHHasi, BUCOYHaa A0,

Motor

— Somatosensory
cortex

Association
cortex

Association
cortex

Rroca's

area

™ Visual
cortex

Auditory :
cortex NN 2 Wernicke's
S area

eBepxHeTeMeHHas 061aCTb CBA3aHA C BOCNPUATUEM CJTI0XKHbIX (POPM TaKTUJIbHOM
YYBCTBUTEJIbHOCTU U UMEEeT OTHOLIEHMe K BbIpaboTKe KOMIMJIEKCHbIX YCJ/IOBHbIX
pecdnekcos.

eHMmxKHeTeMeHHas 061acTb CBA3aHa CO 3pUTEJIbHOM NaMATbIO U
nocs1eAoBaTeIbHOCTbIO AABUraTe/IbHbIX aKTOB NMPU OCYLLECTBJ/IEHUU CJI0XKHbIX (hopM
noBeAeHus.

eBMCOYHO-TEMEHHO-3aTbIJIOYHaA 06/1acTb - 3TO 06/,1aCTb 3pUTEJILHOWU U C/TIOBECHOM
NaAaMa9TU. B 3TOM MecTe NUcbMeHHad beuk ‘nnernpalllaetTca” B VECTHVIO U HA0OBoODOT.



KopkoBbie ABurate/ibHble LIeHTPbI

(B o6nacTn nepeaHen LEHTPaNIbHON U3BUJIMHDbI) COAEPXKUT B 5 cnoe Kopbl
nupamMmaHble KJ1eTKu bela, oT KOTOpbIX MAYT UMIYJ1bCbl MPOU3BOJIbHbIX
ABWMXEHUN K CKeJIeTHbIM MbILILIAM NPOTUBONOJIOXKHOW NOJIOBUHDbI Tesa - (nons
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HepasHomepHOCMb
npedcmaseJsieHuUsi MycKysiamypbl
meJsia 8 MOMOPHOLU 30HEe KOPbI U 8
a2urnomarsnamyce




OYHKLINU TTOBHbLIX [JOJTIEN

 YnpaBneHue
BPOXAOEHHbIMU
noBeaeH4YeCKumMm
peakumamMmm npu NomMoLum
HaKOMNJIeHHOro onbITa

e CornacoBaHue BHELUHUX
U BHYTPEHHUX
MOTUBaL UM NoBeAeHUs

 PaspaboTka cTpaTernmu
noBedeHNA U
nporpamMmbl AeNCTBUSA

e MbicnuTtenbHbIE
OCOOEHHOCTU NNIMYHOCTHU




Jlokanuvzaums ¢pyHkuni B kope bl

LleHTp nponpuoLenTtuBHoro rHosuca (B BepxHen TeMeHHOM
nonbke) obecneunBaer BocnpusiTue

MMMNYJ1IbCOB OT NPONPMOPELIErnTOpPOB,

KOHTPOJIMPYET OLLYLIEHUA TeJla U ero 4YacTteMn Kak
LleJIOCTHOro o6pasoBaHuA.

LleHTp yTeHus (B BepxHen TeMeHHOMW AoJibKe, B6nu3un
3aTbIJIOYHOM 10JIN) KOHTPOJIUPYET BOCNpUATHE
HaNnMCaHHOI o TeKCTa.

CyxoBo# LieHTp reHus (B BepXHeh BUCOUHON U3BUJIMHE).
30Ha acmMMeTpuuHa (y npasLuen

— B J1IeBOM, a Y JieBLUEN — B NPaBOM NONyLUapUN).
CrepeorHocTu4yeckasi 30Ha (B YrnoBou UsBuJimHe)
KOHTpO/IMpYyeT y3HaBaHMe NnpeaMeToB HaollyMb
(ctepeorHos).



QyYHKLUNOHa/IbHas




MpyHUMIBbI MEXXTIONYLLUAPHBIX B3aUMOAEeUCTBUN

1. MapannenbHas AeaTeNbHOCTb — UHPOpPpMaLUnNA
napannenbHo obpabaTtbiBaeTca B 060Mx nonywapusax
C UCnoJsib3oBaHMeM BCeX MeXaHU3MOB.

2. NsbupaTenbHas aeaTesibHOCTb — UHpopMauuns
nepepabarbiBaetrcs B 6051ee KOMNETEeHTHOM
nosyLwiapum.

3. CoBMecTHan pgesaTenbHOCTb — 06a nonywapus
y4yacTBYIOT B 06paboTke nHdopmMmauum,
rnocsieqoBaTesibHO Urpasl poJib Beayulero Ha
Pa3/IMYHbIX 3Tanax 3Toro rpouecca.



QyHKLMN rosTyLLapun Mo3ra
JleBOe nonywapue

Cneunanusupyercs Ha BbiMOJIHEHUU
Bep6asibHbIX CUMBOJIMUECKUX (DYHKLIMN,
¢dopMMpoBaHMM abCTPAKTHOIO MbILLJIEHUS,
CNOCOBGHOCTU K 3KCTpanosisiuMm, oTBeYyaer 3a
CJIOBECHYIO NaMsTb, o6ecneunBaeTt 60/1bLLON
CJIOBapHbIN 3anac, aKTUBHOE ero
MCNOJIb30BaHMUE, LeNeyCcTpeM/IeHHOCTb,
yyacTtByeT B POpMUPOBAHUMUN MOJIOXKUTESIbHbIX
3MOLIUM.



QyHKLMN rosTyLLapun Mo3ra

[IpaBoe nonywapue

BbicTpee obpabaTbiBaeT nH(pOpMaLMIO, YHaCTBYET B
¢dopMUpPOBaHNN KOHKPETHOIO MbILLJIEHUS,
oTpuvuaTesibHbIX SMOLIMHN, pa3/iInyeHune LBeToBOoro
CneKkTpa, Y3HaBaHMe 3HaKOMbIX MeJIOAUMN,
pacno3HaBaHMe 3HaKOMbIX roJIOCOB. MMEEeT npsiMoe
OTHOLUEeHMue K o6bpa3HOM NaMATH .

YenosBek c ero npeobnagaHneM npeapacnosioXKeH K
co3epLaTesibHOCTU, TOHKO U rNyboKo YyBCTBUTENEH, HO
MeasMTeNneH U MaJiopa3roBopUmB.



QyHKLMN rosTyLLapun Mo3ra

BOCIPUATUE

nACbMO



MexxnonyLuapHbie pa3nmynag

 JIEBOE NONVIUAPHE NPABOE NONVILAPUE
 Jlyylie ysHalotTcd CTUMYIbI
CnoBecHble HecnoBecHbie
- Jlerko pasnuuumbIie ThYAHO Pa3snuYMMbIe
JHAKOMbIE He3Hakombie

 Jlyulie BbIMONHAIOTCA 3aAauu
- Ha BpeMeHHble OTHOLWEHMA Ha npocTPaHCTBEHHbIE OTHOLIEHNA

- VJYcTaHOBIEHME CXOACTBA VcTaHoBNEeHe pasnuuumn
 WAGHTUYHOCTb CTUMYNOB NO WAGHTUYHOCTL CTUMYNOB NO
Ha3BaHUAM U3UUECKUM CBOUCTBAM
- (coGeHHOCTH BOoCNpPUATUA
- AHanUTUUecKoe BocnpuaTHE llenocTtHoe BocnpuATHE

- [locnenoBsarensHoe Bocnpuarve OaHoBpemMeHHOe BocnpuaTHe
- 00o0wennoe y3HaBaHue HoHKpeTHOE Yy3HaBaHUe



[ToHATUA «NeBOPYKOCTb» U «JIeBLUECTBO»
CUHOHUMaMU He ABIAITCA.

@ Jlesopykocmb — 3TO TEPMUH, OTPaXKatoLLn
npeanovTeHne, akTUBHOE UCMNOMb30BaHUE NIEBOU PYKU,
TO eCTb BHeLLHee NMposBieHNe TOro, YTo NoO KaKUM-TO
npuyYMHaM nNpaBoe nosnyluapue Moara B3ssio Ha cebs
(BpEMEHHO nnu HaBscerga) rnasHyto, BE4yLLYy0 POfb B
obecrevyeHnn NPon3BOSIbHbIX ABUMXXEHUIN YeroBeka.

- Jleswecmeo — nposBneHmne yctoninsomn, HeM3MeHHoM
NCUXOdPU3NOSTIOrMYECKON XapaKTEPUCTUKH,
cneunduyeckoro Tmna pyHKUMOHaNbLHOW opraHm3auum
HEepPBHOM CUCTEMBI (B MePBYIO o4epenb rofioBHOIMO
MO3ra) YernioBeka, UMeoLLEeN KapanHarnbHbI€ OTNINYNS OT
TakoOBOW Yy NpaBLUEeN, eClnin 3TO NEBLLUECTBO MCTUHHOE,
reHeTN4YeCcKn 3agaHHoe.



[eHeTn4eckoe nesBLUEeCTBO.

YyeHble OkcdropacKkoro yHMBepcuteTa obHapyxunm
reH JIPPTM1, yctaHaBnuBaoLun «npasuna» padoThl
NpaBoro 1 fieBOro nosyLwapun mMo3sra. 9To OObSCHAET
TOT doaKT, YToO NnesopykocTb B 10 - 12 pas valle
BCTPEYaeTCHd B CEMbSIX, B KOTOPbIX NEBLLUON ABMSAETCS
XOTS 6bl O ANH U3 poanTenen. Y reHeTU4eCKnX reBLLIEN
MOXET HE ObITb HUKAKMUX HAPYLLUEHU B pa3BUTUN,
TOrga 91O CYMTAETCA NMPOCTO UHAMBUMAYaAlbHbIM
cBoeobpasnem, BapuaHTOM HOPMaSIbHOIo pa3BUTUS.



«KomneHcaTopHoe" neBLIECTBO

CBSI3@aHHO C KakKUM-nmbo nopaxeHnem Moa3ra, Yawle - ero
nneBoro nonywapwus.

[TOoCKONbKY OeATenbHOCTb NpaBon PyKN B OCHOBHOM
pPerynmpyeTcs neBbIiM MnosyLapuem, To B criydae Kakon-rnmobo
TpaBMbl, 60IE3HN HA paHHEM 3Tane pa3BuTns pebeHka,
COOTBETCTBYHOLLME YHKLMN MOXKET B3ATb Ha cebsi npaBoe
nonywapue. Taknum obpasom, rieBas pyka CTaHOBUTCS
BeayLLEN, TO eCTb Donee akTUBHOM NPU BbINONMHEHUN DbITOBbLIX
NEeNCTBUI, a BMOCNEeaCTBUMN, Yalle BCEro u npu nucbme.

«BbIHYXXOeHHOe" neBLUEeCTBO

Bbibop BeayLlen pyku y Taknx neslien oObIYHO CBA3aH C
TpaBMOU NpPaBon PYKU, HO MOXET BbITb U pe3ynbTaToM
nogpaxaHus pogHbIM U Opy3baMm



[lceBOONEBOPYKOCTb

K onpeneneHHomMy Bo3pacTy (OKOHYaTEeNbHO NPUMEPHO K 5
rogam) y pebeHka kakoe-To 13 nonywapmm opMmpyeTcs Kak
OOMWHAHTHOE MO OTHOLLEHUIO K JaHHOW pyKe (Hanpumep, y
npasLUen - NeBoe nonywiapue).

Y peteun c aTnmen nCMxXm4eckoro passnuTus, He NO3BOSAIOLLEN
cdopmMupoBaTLCA HOPpManbHOMY MEXNosyLapHOMY
B3aMMOAENCTBUIO U crieynanusaymm nonyLapun, He
doopmMunpyeTca AOMMHAHTHOCTbL MPaBOro Unn NeBoro nonyLwapum
Mo OTHOLLEHUIO K pyKe. Toraa HabnogaeTcs
nceBOoneBOPYKOCTb, IMDO, YTO BCTPEYaEeTCH Halle, NPUMepPHO
paBHOE UCMOSIb30BaHME 00ENX PYK.

HecdopMnpoBaHHOCTbL MeXMNonyLapHOro B3aMmMoaencTens He
NMeeT NPSMOro OTHOLLEHUA K UICTUHHOMY NeBLIEeCTBY. 3a4acTylo,
Yyepes3 HECKOSbKO 3aHATUM No4 PyKOBOACTBOM MCMXOSIOroB,
pebeHOK HauMHaEeT 6e3 BCAKOro NPUHYXOeHUS nucaTb U
pucoBaTb NpaBOU PYKOW.



CKpbIiTOE NneBLecTBO

« Habniogaetcs npu cMeHe JOMUHUPYOLWETO NonyLlapus.
MOMEHT CMeHbI ABNSETCA TEM KPUTUYECKMM NEPNOAOM, Koraa
OCHOBHble OYHKLUWN LEeHTpanbHON HEPBHOW CUCTEMDbI
PaBHOMEPHO pacrnpeneneHsl Mexay AByMSA nonywapuamu,
Nnocre 4Yero y)e HadynHaeT JOMUHMPOBATL NpaBoe nonyLuapue.
Taknx nogen MoXHO YCIOBHO Ha3BaTh "'MCUXNYECKUMN"
neswamm Unun "ckpbiTbiMn" nesLlamMu, B TOM CMbICIE, YTO KX
NPU3HaKu fesLlecTBa He CBA3aHbl C AOMUHMPOBAHNEM 1EBOM

PYKW.



INeKTpoaHuedanorpadgpus.

o OreKkTpoaHuUedanorpadmus - 9To MeTon
perucrTpaunum cymmapHom BMoaneKkTpmnyeckomn
aKTUBHOCTU MO3ra ¢ NOBEPXHOCTU FONMoBbI.

o OriekTpuyeckasi akTUBHOCTb SIBIISAETCS
pe3ynsTaToM reHepaunm CMHanTU4eCcKnX
NoTeHUMarioB n UMNYrbCHbIX Pa3ps40B B
OTAENbHbIX HEPBHbIX KNETKax. Ha
aNeKTpoaHuedanorpamme
BrnoanekTpuveckne ABNEHNs BblpaXkatoTcs B
BUOE Nepnognyeckmnx kornebaHun.



JNeKTpo3HUedasiorpamma B HoOpMme

Uccnepyembiit B CMOKOMHOM
60APOM COCTOAHMM, MbILLLbI
paccnabneHbl, 3aTeMHeHHoe

OtBeaeHua 33l

nomeLleHne, TUWnHa
OpoHTanbHble KomyTaTtop
MpeueHTpanbHble
rnasa
MapueTtanbHble naza SaKpblTbI nasa saKkpbITbl
PedepeHTHbIM OT?D"'"" .
OKUMI'IMTaJ'IbeIe enexkTpoa (y )

PeaKuMﬂ AecuHXpoHu3aumuu 330

L]
Ly

PUTMBbI HopMmanbHol 33 1acToTa puTmoB (puneTp 30 T'u)

a WwwWUwaannna  S-13 1L 33 oTpaxaeT rnasHbiM 06pasom
noCcTCHHanTHU4eCkMe noTeHumasibl HEMpPOHOB

B renmnnncacanannnnanna 14 - 30 |_LJ, Kopbl 6ONbLWMX NOAYLWAPUM FOIOBHOIO
Mosra. PUTMMYecKkaa akTUBHOCTb ROPpbI

g I I 4-7Ty 6ONbLIOrO MO3ra NPeMMYLLECTBY
é \/\/\/‘\ 05-3Tu BO3AEMCTBMAMM NOAKOPKOBbIX CTPYKTYP,

ocobeHHO Tanamyca, B KOTOPOM
obHapyeHbl 'BOAgUTENN PUTMA", CNOCOBHDI
NOAAEPHKMBATD PUTMUYHYIO aKTUBHOCTb
KOpb!.

YycteutenoHoctb 50 MB/cm

MNoctoaHHaAa epemenn 0,03
CropocTb peectpauumn 60 Mm/Mm






Ponb cnnHHOro mo3sra B perynsaiuum (pyHKUMM opraHM3mMa: BereTaTuBHbIe U
COMaTUYeCKUue LeHTPbI U UX 3Ha4YeHue.

ComaTtunyeckne HeMpOoHbI CMIMHHOTO Mo3ra. HempoHbI CMIMHHOIO Mo3ra KnaccuduumpyoT Mo NpuHaanexHoctu k otaenam HC — comatuyeckve n BeretaTuBHbIE; MO
Ha3HayeHuo — addepeHTHbIe, addepeHTHbIE, BCTABOYHbIE, aCCOLIMATUBHbIE; 3)N0 BMUSIHWIO — BO30Y>XAaoLwme 1 TOPMO3HbIE.

AdbepeHTHbIE HEMPOHBLI OTHOCSATCS K COMaTUYECKON HC, ABMSOTCS 3h(EKTOPHBIMU, MOCKONBbKY MHHEPBUPYIOT HENOCPeACTBEHHO paboymne opraHbl — 3pdeKTopbl
(ckeneTHble MbILLLbI), MX Ha3blBalOT MOTOHENPOHbI. PasnuyatoT anbda 1 rama MOTOHENPOHbI. Anbda MOTOHENPOHbLI MHHEPBUPYIOT 3KCTpady3arnbHble MbllLeYHble BONIOKHa
(ckeneTHas MyckynaTypa), X akCOHbl XapaKTepu3yoTCs BbICOKOW CKOPOCTbIO NpoBeAeHNs Bo30yxaeHns. OHM NoapasaensioTcs Ha ABe NoArpynnbl anbdal MOTOHepOHbI —
GbICTpble, MHHEPBUPYIOLLME Benble MblLLeYHble BOIOKHA, 1 anbda2 — MeAsieHHble, MHHEPBUPYIOLLME KPacHbIe MblLLEeYHbIE BONOKHA.

"laMma — MOTOHeipOoHbI paccesiHbl cpeay anbda MOTOHEPOHOB, MX aKTUBHOCTL perynupyeTcs HempoHamu Bellwenexatuux otaenos LIHC. OHn obnapatoT cnoHTaHHOM
aKTUBHOCTbIO, UHHEPBUPYIOT UHTPady3arnbHble MblLLEYHbIE BOMTOKHA MbILLEYHOrO BepeTeHa (MbILLEeYHOro peLenTopa).

AddepeHTHbIe HENPOHBI NTOKaNU3YTCA B CNMHAMBHbBIX FAHITUSIX U FaHIMNSX YepernHbix HepBOB. VX 0TpocTkm, npoBogsiumne adpdepeHTHYI0 MMMYNbCaLMIO OT MbILLEYHbIX,
CYXOXMITbHBIX U KOXHbIX peLIenTOPOB, BCTYMNAatoT B CTBOST MO3ra Ui COOTBETCTBYHOLLME CErMEHTbI CMIMHHOIO MO3ra 1 06pa3ytoT CMHaNTUYeckne KOHTakTbl Mbo Ha anbda
MOTOHENPOHaX, NMB0 Ha BCTABOYHbIX HEMPOHAX.

BcTaBoyHblE HENPOHbLI YCTaHABMUBAIOT CBSI3b C MOTOHENPOHAMU CMIMHHOMO MO3ra YyBCTBUTENbHBLIX HEMPOHOB. OHM 06ecneymBaloT CBA3b CMIMHHOMO MO3ra ¢ sAapamu cTBona, a
Yyepes HUX C Kopow 6onbLLIOoro Mo3ra.

AccoumaTuBHble HeMPOHbLI 06pa3ytoT COBCTBEHHbIV annapaT CMMHHOMO MO3ra, yCTaHaBMBAIOLLWI CBSA3b MEXAY CerMeHTaMu U BHYTPW OQHOMO CerMeHTa. Y4acTByeT B
noaaepXaHun nosbl, TOHyca MblLLL, ABUXKEHUNA.

HewpoHbl P®. P® cnMHHOro Moara cCocTouT U3 TOHKMX NepeknaanH Ceporo BeLLeCTBa, MepeceKkatoLLMXcsi B pas3nuyHbIX HanpaBneH1sX, ee HepoHbl MMeto GornbLuoe
KONMYeCTBO OTPOCTKOB. P® 06HapyXmBaeTcs Ha ypOBHE LLENHbIX CETMEHTOB MeXAy NepeaHUMU U 3a4HVMU Poramu, a Ha YPOBHE BEPXHErPYAHbIX CErMEHTOB — MeXay
60KOBBLIMU 1 3a4HMMY poramu B 6enoM BeLLeCcTBe, MPUMbIKaOLLIEM K CEPOMY.

CnuHarnbHble HENPOHbI BEreTaTUBHOW HEPBHOW CUCTEMbI. HEMPOHBI CMMMNATUYECKON HEPBHOWM CUCTEMBI SIBMSIOTCA BCTABOYHbIMU. PacrnonoxeHsbl B GOKOBbIX porax rpyaHoro,
NOSICHNYHOIO Y YaCTUYHO LEeNHOro otaenoB. PoHoakTUBHbI. HenpoHbl napacumnatunyeckon HC Takke BCTaBoYHbIE Y POHOAKTMBHbIE, NTOKAnM3ylTCs B CakpanbHOM oTaene
CMWHHOrO Mo3ra (S2 — S4).

LleHTpbl cnMHHOro Mo3ra. PasnnuHble LeHTpbl cuMmnatuyeckoro otaena HC nokanmxsoBaHbl B: LEHTP 3payvkoBoro pedpnekca — C8 — Th12; LeHTp perynsauum AesTenbHOCTH
cepaua — Thl — Th5; crntoHooTAeneHus — Th2 — Th4; perynaummn yHKUMKY NoYek — Th5 — L3; cerMeHTapHO pacnonoXeHbl LEeHTPbI perynupytoLmne yHKLUM NonoBbIX XKenes 1
COCY/0B, rMafKNUX MbiLLL, BHYTPEHHWUX OPraHoB, LIeHTPbI MMIIOMOTOPHbIX pedriekcos. MNapacuMmnaTnieckyto MHHepBaLmio (S2 — S4) MonyyatoT BCe opraHbl Masnoro Tasa:
MOYEBOW Ny3blPb, YaCTb TONCTON KULLKW HIKE ee NeBoro nsrnba, Nonosble opraHsbi.

LleHTpbl ynpaBneHns ckeneTHON MyCKynaTypon HaxoAAaTCsA BO BCEX OTAEeNax CIMHHOIO Mo3ra Y MHHEPBYVPYIOT MO CErMEHTapHOMY NMPUHLMMY CKENETHYI0 MyCKynaTypy LUew,
Avadparmbl, BEPXHUX KOHEYHOCTEN, TYNOBULLA N HDKHUX KOHEYHOCTEN.

MpoBogHukoBasi (hYHKLUSI CMIMHHOTO MO3ra OCYLLECTBISETCSH HUCXOOSLUMX U BOCXOASLLMX NYTEW.

AddepeHTHas MHda NOCTynaeT B CMMHHOW MO3T B OCHOBHOM Yepes 3afHue KOpeLLKY, ahdepeHTHas uMnyrnbcauns B nepeaHnx KopeLuKkax u perynsums pyHKUMNn pasnmyHbix
opraHoB 1 TKaHew opraHu3Ma OCyLLECTBINSETCS Yepe3 nepegHue KopeLlku (3akoH benna — MaxaHau).

Bce adpdbepeHTHbIE BXOAbI B CMIVHHOW MO3r HECYT MHAY OT TPEX rpyrnn peLenTopoB: 1) KOXHbIX — boneBbIX, TeMMnepaTypHbIX, MPUKOCHOBEHUS, AaBNEHUS, LWEKOTKN, BUbpauuy;
2) MPONPMOpPELIENTOPOB MbILLLL (MbILLEYHBIX BEPETEH), CYXOXUINN (peuenTopoB [onbaxu), HaAKOCTHULBI M 0O0MNoYeK CyCTaBOoB; 3) OT peLienTopoB BHYTPEHHNX OPraHoB —
BMCLIEPOPELIENTOPOB (MEXaHO N XeMOPELIENTOPOB).

Megnatopom nepBuYHbIX aphepeHTHBIX HEMPOHOB SIBMSIETCS FNyTamaT, MogynsiTopom — cybctaHuus I, aHkedbanmH, BUT.

3HayeHve adhdepeHTHOM MMMNYyNbcaLMm 3aknoyaeTcs B crneaylowem: 1) yyactsyeT B KoopAMHaLUnoHHo gesitenbHocTy LIHC no ynpaeneHuto ckeneTHoW MyckynaTypow; npu
BbIKINOYeHUN adhdepeHTHOW MMMYnbcaLmmu oT paboyero opraH ynpasreHue UM CTaHOBUTCA HECOBEPLLEHHBIM; 2) y4acTBYET B poLeccax perynsiunm yHKUUA BHYTPEHHNX
opraHoB; 3) nogaepxusaet ToHyc LIHC, npu BbikntoveHun adpdepeHTHOM MMMynbcaLum NPOUCXOANT YMEHbLLEHNE CyMMapHOU TOHNYeckon akTueHocTu LIHC; 4)
athdepeHTHas Mnynbcaums HeceT B Bbilenexalume otaensl LIHC nHdy 06 nameHeHnsx okpyxatoLlen cpeabl.

ToHyC MbILLL, Y CIMHANBHOTO OpraHn3ma.

ToHyc hopMUPYIOT cTaTUHECKNE TOHUYECKMe pedbnekchl Mol crnbaTtenei u pasrubatenei.

Cpasy nocrie nepepesku Unv npu noBpexXaeHnn CrMHHOMO Mo3ra y YerioBeka HabnaaeTcs MblleyHas aToHWS U OTCYTCTBUE pedhreKCoB (CNnHamMbHbIN LLIOK).

[MmaBHOW NPUYNHON ABNSETCS BbIKIIOYEHUIA BIINSIHUS HA CMIMHHOM MO3r Bbilenexalmx otaenos LIHC. ®asHble crubatenbHble u pasrnbatenbHble pedneKkchbl HUKHUX
KOHEYHOCTEN y YenoBeKa B Crlydae NoBpeXaeHWs CNIMHHOTO MO3ra yCUMBatoTCS.

MnepToHyC nmeeT pedneKTopHyo NPUpoay, OH pasBuBaeTcs Bcneactame adpdepeHTHOM MMNyNbcaumm OT MblLIEYHbIX PeLenTopoB.

MmeeTtcsa aBa chakTopa, obecneurBatoLwmx adpdepeHTHy0 MMNYNbCaLmMio OT MbILLEYHbIX PELLENTOPOB MO 3a4HWUM KOpeLLKaM CMHHOTO Mo3ra, KoTopasi BeAET K BO30yXaeHuto
anba MOTOHENPOHOB CMMHHOIO MO3ra M COKpaLLEHMIO CKENETHbIX MbILL,. 1) CNOHTaHHAas akTUBHOCTb MbILLEYHbIX PELLENTOPOB, NOCTYNneHne adpdepeHTHbIX UMMYIbCOB K
anbga MOTOHeNpoHaM, nocnegHue Bo3byxaatTcs 1 MOChINAT MMMYNbChI K MbILLLIAM, NOBbILAsA TOHYC. 2) CNIOHTaHHAas akTMBHOCTb raMMa MOTOHENPOHOB. Bo3byxaeHune
ramma MOTOHePOHOB BbI3bIBaET BO30YKAEHME U COKpaLLEeHNE MHHEPBUPYEMbIX UMW MHTapdy3arbHbIX MbILLEYHbIX BOTIOKOH, B pe3yrnbTaTe Yero yBenuyumMBaeTCs HaTshkeHne
MbILLEYHOrO peLenTopa, MOCKOMbKY KOHLIbI €ro MPUKPENIEeHbl K CKerNleTHOM MbiliLe. BcrneacTere HaTshKeHNs MbILLEYHOTO peLenTopa pa3apaxaroTcs 1 Bo3byxaatTcs
athdepeHTHbIE OKOHYaHUST (MPoONpPYOPeLLENTOpPbI), UMMYIbChl OT KOTOPbLIX NOCTYNatoT K anbda MOTOHEPOHaM 1 BO30yaatoT ux. Anbda MOTOHENPOHbI NMOCHINaT UMNYMbCbI
K CKENeTHOM MblLLLE, BbI3biBasi €€ NOCTOsIHHOE (TOHUYECKOe) CoKpaLLeHME.



ComaTtunueckue pednekcbl CMIMHHOrO Mo3ra:

Knaccudukaumsa comatnyeckmx pednekcoB CMHHOMO Moasra.

Mo peuenTopam, pasgpaxeHue KOTOPbIX Bbl3biBAeT pedpnekc: nponpuopeLenTBHbIe, BUCLIepOpeLIenTUBHbBIE, KOXHblE. MocneaHnd sensioTcsa 3awmTHeIMK. Pednekchl,
BO3HMKalOLLME C NPONpUpoenTopOB, y4acTBYIOT B akTe X0Ab0bl M Perynsiumm MbILLEYHOrO TOHYCa, YTO BaXHO A5 NOAAEepKaHnsa nosbl opraHuama. BucuepepeuenTtneeHblie
pedrneKcbl BO3HMKAOT C MHTEPOPELIENTOPOB U MPOSIBASIIOTCA B COKPaLLEHWUN MbILLIL, OPIOLLIHOV CTEHKW, FPYAHOW KNETKN 1 pasrnbarenei CnvHbI.

Mo opraHam (achcbekTopam pecdnekca): pecnekcbl KOHEYHOCTEN, BptoLHbIE, obracTy Tasa.

Pednekcbl kKoHe4HOCTEN MOryT BbITb hasHbIMU U TOHUHECKUMMU.

PasHble pednekchbl NoapasfensoTcs Ha crnbaTenbHble, pasrnbartenbHble U pUTMUYECKUe.

CrvBaterbHble pedriekCbl KOHEYHOCTEN — OAHOKPATHOE CrMbaHNe KOHEYHOCTY NPY OHOKPATHOM PAa3APaKEHUN KOXW U nponpropeulenTopoB. ORHOBPEMEHHO C
BO36Y>XEHNEM MOTOHEMPOHOB MbILUL, CrGaTenemn NpOUCXOANT TOPMOXEHNE MOTOHENPOHOB MbiLuL, pasribatenen. KoxHble pedriekch IBASOTCS NOMMCUHAMNTUYECKUMY,
UMEIOT 3aLUMTHbIN XapakTep. MNponpuopeLenTMBHble MOHOCUMHaNTNYeckue. OHM y4acTBYIOT B DOPMUPOBaHNM aKkTa Xoab0obI.

PasrnbartenbHble pednekcbl BO3HUKAIOT TOMbKO C MPONpUOpeLLEenTopoB MblILLL, pa3rnbatenen n ABnsTCa MOHOCUHANTMYeCKUMU. MOTOHEpPOHbI MbILLL, crmbaTener Bo Bpemsi
pa3rnbatenbHoro pedrnekca TOpMO3SATCS — MOCTCUHANTUYECKOE PELIMNPOKHOE TOPMOXKEHMWE C y4acTMeM BCTaBOYHBIX KIETOK.

PuTMuyeckne pedpnekcbl KOHEYHOCTEN — MHOrOKpaTHOE NOBTOPHOE crnbaHne 1 pasrnbaHye KOHEYHOCTEN.

ToHuyeckue pedrieKkCbl KOHEYHOCTEW BKITHOYAKOT ABE rPyNMbl: CErMEHTapHbIE N HAACErMEHTapHbIE.

CermeHTapHble TOHUYeckne pednekckl. [nmaBHoe HasHadYeHue B noaaepxaHnum nosbl. TOHMYecKoe CoKpalLeHne CKeNeTHbIX MbILLUL, ABNsieTcst (hOHOBbLIM AMs OCYLLECTBNEHNS
BCEX ABUraTternbHbIX akToB. B NonoxeHunn ctos TOHUYECKoe CokpalleHue MblllL, pasrinbaTtenen npegoTepailaet crubaHme HUKHNX KOHEYHOCTEW 1 obecneumnBaeT coxpaHeHe
BEPTUKaNbHON eCTeCTBEHHOW No3bl. TOHMYeCKMe pedneKchbl Ha pacTsKeHWe MbILLL, Ha3bIBAKOTCSH MUOTaTUHECKMU.

HapcermeHTapHble ToHNYeckue pedrniekchl. BosHMKaOT Npu HaknoHe rofioBbl BBEPX UMW BHK3, @ TakkKe Npy NOBOPOTaX U HaKoHax ronosbl BNEBO 1 BMPaBO. NPpY HAKNoHe
ronoBbl BHW3 YBENUYMBAETCA TOHYC MbILLL, CrubaTenein nepeaHnX KOHEYHOCTEN 1 TOHYC MbILUL, pa3rinbatenert 3aaHNX KOHEYHOCTEN, B pe3ynbTaTe NepefHue KOHEYHOCTH
crnbatoTcs, a 3agHue pasrnbatoTcs. [py HakMoHe ronoBbl BBEPX BO3HUKAIOT NPOTUBOMOMNOXHbBIE PeaKLyn — NepeaHue KOHEYHOCTH pa3rnbatoTcs BCeACcTBME YBENMUYEHNS
TOHYyCa UX MbILLL, pasrubaTenen, 3agHue crubatoTcsa BCneacTBre NOBbILLEHNSI TOHYCa VX MblLLUL, crnbaTeneit. 3Tu pednekcbl BO3HUKAIOT C NPONPUOPEeLIenTOPOB MbLLL, LEN 1
dacums, NoKpbIBaOLLMX LEVHBIN OTAEN NO3BOHOYHWMKA. [1pr NOBOPOTaXx ronoBbl BNEBO UMW BNPAaBO MOBbLILLAETCS TOHYC MblLUL, pa3rnbaTtenei 0benx KOHEYHOCTEN Ha CTOPOHE,
KyAa noBepHyTa rofioBa, 1 NoBbILLAETCA TOHYC MblLLL, crnbaTtenel Ha NPOTUBOMOMOXHOW CTOpoHe. Pedbniekc HanpaBneH Ha coxpaHeHue No3bl, KOTopas MOXET ObITb
HapyLleHa BCreACTBME CMELLIEHUS LIeHTpa TSXXeCTV B CTOPOHY NOBOPOTA rONoBbI.

BptoLwHble pedriekchbl. BepxHuii, HXXHWI, cpenHui GptoLLHble pedonekc SBnATcA asHbiMyU. OHM BbipaXatloTCs B COKPaLLEHNSX COOTBETCTBYIOLLIMX Y4aCTKOB MYCKynaTypbl
CTEHKM XMBOTa. JTO 3aLMTHbIE pedneKchbI.

Pedpnekcel obnactu Tasa. K HUM OTHOCATCS KpemMacTepHbIV (SMYKOBbBIN) M aHanbHbIV pednekcbl. Oba dasHble.

LaraTensHbi pedhnekc. Pednekc Bbi3biBaloT OAHOKPATHBLIM pa3fpaxeHneM KoXu KOHeYHOCTU. OH BbipaXaeTcs B CrnbaHnm 3To KOHEYHOCTM C OAHOBPEMEHHbIM
pasrnbaHvnem NpoTMBOMNOMNOXHOMN 3a4HEN KOHEYHOCTU — NePeKPeCTHbIV pa3rnbaTenbHbli pednekc. 3aTem CorHyTast KOHEYHOCTb pa3rnbaeTcs, OnyckaeTcs BHU3, a pa3orHyTas
crnbaeTca n nogHUMaeTcs BBepX M T.4. 3Ha4eHne NponpuopeLienTopoB B LiaratensHoM pednekce.

MblWweYHble BepeTeHa (MblLLEeYHbIe NPONPUOPELLENTOPbI) PacnofioKeHbl NapannenbHO CKENETHON MbILLLIE: CBOVMMW KOHLIAMUW KPEeNATCS K COeAMHUTENbHO TKaHHOW obonoyke
nyyka aKkcTpady3sarnbHbIX MbILLEYHbIX BOTIOKOH MPY MOMOLLM HAaNOMUHAIOLLMX CYXOXXUINS BOMTOKOH CoeaVHUTENbHOM TkaHW. [1oaToMy, koraa Mblllua paccnabnsercs
(YAnvHsieTCs1), pacTarMBaloTCst M MbILLEYHbIE PELLENTOPbI, YTO 1 BEAET K MX BO3OYXAEHMIO.

MbILLEYHBIV peLenTop COCTOUT 13 HECKOMNbKMX MONEepPeYHONoNocaThiX MHTPady3anbHbIX MbILLEYHbIX BOTTOKOH, OKPYXXEHHbIX COeAMHNTENBHOTKaHHOW Kancyrnow.

Bokpyr cpegHen 4acTu MbiLLEYHOTO BepeTeHa 0OBMBAETCA HECKOSBLKO pa3 OKOHYaHWe ogHoro addepeHTHOro BoflokHa. MHOrve MbllleyHble BepeTeHa MHHEPBUPYIOTCS 1
ApyrMm acdpdpepeHTHLIM BONMOKHOM, KOTOpPOE Takke 06BMBAET B BUAE CNMpasi MbllUEYHbIN peLienTop, HO nepudepuyeckne ero yqactkv. IMnynbCbl OT MblLLEYHbIX
peLienTopoB BO3DY>AaloT HENPOHbBI CBOEr0 ABUraTeNbHOro LIeHTPa Y TOPMO3AT HEVPOHbI LIEHTpa aHTaroHucTa. bnvxe k KOHL@M MblLLEYHbIX BEPETEH NOAX0AAT
ABuraTtenbHble HePBHbIE OKOHYAHWSA, aKCOHbI FAMMa MOTOHEVPOHOB CMIMHHOTO Mo3ra. VX umMnynbcaums Bbi3blBaeT COKpaLLeHne HTapdy3arbHbIX MblLLEYHbIX BOMTOKOH, YTO
BeAET K BO30YxAeHMWIo peLienTtopa.

CyxoxurbHble peLienTopbl (peuenTopbl [onbapkn) 3aKoyeHbl B COeAMHUTENBHOTKAHHYIO Kancyrny Y NMOKanmu3ayloTCs B CyXOXUINUSAX CKEMETHbIX MbILLL, BOMM3M OT CYXOXMITbHO —
MbILLEYHOro coeanHeHns. OHM NpeacTaBnAoT cobo 6e3MMENMHOBBLIEE OKOHYAHUSI TONCTOTO MUENMHOBOTO adpdepeHTHOro BonokHa. KpenaTcs OTHOCUTENbHO CKeneTHOM
MBbILLILbI NOCNEAOBaTENbHO, YTO 06ecneunBaeT nx pasapaxeHue 1 Bo30y>aeHNe Npu HaTsHXKeHUM CyXoXunuin. CyxoxunbHble peLenTopbl NOChINakoT B MO3T MHAY O TOM, 4YTO
MbILLILIA COKPALUEHa, TOTAA KaK MbILLEYHbIE PELIENTOPbI CUTHANM3MPYIOT O TOM, YTO MbILLLIA paccnabneHa u yanuHeHa. IMnyrbCbl OT CyXOXMIbHBIX PELENTOPOB TOPMO3AT
HENpPOHbI CBOETO LieHTpa 1 BO30YyXAatloT HEVPOHbI LIEHTpa aHTaroHucTa.

MexaHn3m warartensHoro pedrnekca.

MooyepenHoe cokpalleHune n paccrnabneHne CKeneTHbIX MbiLLL, 3anporpaMmMMpoBaHbl B CNIMHHOM MO3Te, BaXKHYIO POnb UrpaeT MMMysbcaLms OT NponpuopeLienTopos B
ABUraTenbHbIN LIEHTP K KaXA0N MblLLe.

Korga Mbiwua paccnabneHa v yanvHeHa, Bo30yX4aloTcs MblLLEYHbIe BepPeTEHa, MMMYNbChbl OT HUX NMOCTYNatoT K CBOMM anbda MOTOHepoHaM CMMHHOTO Mo3ra 1 Bo3byxaatoT
ux. [lanee anbda MOTOHENPOHbI MNOCHINAT UMMYIbChI K TOW XXe MbILLLE, YTO BEAET K ee COKpaLLeHWio. Kak TonbKo MblLLa CoOKpaTunach, Bo30y>AeHne MbILLEYHbIX BEPETEH
npekpaLLaeTcs v CUITbHO YMEHbLIAETCH U Ha4YMHAIOT BO30YXAaTbCA CyXOXUIMbHbIE PeLenTopbl. VIMNynbCbl OT NOCNEAHMX MNOCTYNAakoT B CBOW CMIMHAMBHBIN LIEHTP, HO K
TOPMO3HbIM KneTkam PeHLuoy. Bo3byxaeHrne TOpMO3HbIX KNETOK BbI3bIBAET TOPMOXEHWE anbda MOTOHENPOHOB 3TOW e CKENETHOW MbILLULbI, BCIeACTBME YEro oHa
paccnabnsetcs. OgHako ee paccriabneHne cHoBa BO30y>AaeT MblLLEYHbIE PELEenTopbl 1 anbda MOTOHEVPOHbI U MbILLILLA BHOBb COKpaLLaeTcs.

LLlaraTenbHble KOOPAUHMPOBAHHbIE ABWXEHNS BO3MOXHbI Yy CMIMHANBHOIO XXNBOTHOIO B OTCYTCTBUE 0b6paTHOM adhdepeHTauum nponpuopeL,entopos, brnarogaps Hanmumio
reHepaTopa NIOKOMOTOPHOTO LMKMa (Kaxaas KOHEYHOCTb MOXET COBepLUaTh CaMOCTOsITENbHbIE ABMXEHUS) MPU 9TOM BaXKHYIO POIb UrPaloT MEeXCEerMeHTapHbIe CBSI3W Ha
YPOBHE CNWHHOIo Mo3ra.



