MOTOPHUKA

(perymsius ABMKEHUI)

£

MoTOpHbIe pedneKkcbl CAINHHOIMO MO3ra.

[TponpuopelenTopEI.
MoTopHbIe pedneKkcbl CTBOMa Moa3ra.




PaszHoBUAHOCTU NBUKEHUU

» CoKpalleHne CKENETHbIX MbILLL, HAnNnpaBneHo He
TOMbKO Ha BbINONMHEHNE UCTUHHBIX
uesieHaripaeJsieHHbIX JIOKoOMouuu, HO U Ha
NpOTUBOOENCTBME rPaBUTALMOHHBIM CuUaMm, Ha
coxpaHeHue no3bl. Takme ABMKXEeHUS Ha3bIBalOTCH
MO3HbIMU.

* [NlopaBnsaoLwee OONbLWMHCTBO ABMXEHUI YernoBekKa
ABNAOTCA pedonekTopHbIMU - ANA OCYLLECTBNEHUA UX
HeobXoaNMO NPOXOXOEHMUE HEPBHOIO MMNYyribca Yepes
BCe 3BeHbA pednekTopHON ayru.

* Ho B MOTOpPHbIX LeHTpax LIHC nmetotca u
asemomamuyeckue rnpoapamMmabl - LUKNNYECKue

NPOLIECCHI, OCYIIECTBITHIOMWNETH OaKe B OTCYTCTBUN
BCSIKMX BHELLUHUX CTUMVI10B.




Perienropely y4acTBYIOIIYME B PETYIISIIUU
MOTOPUKHA

 [Iponipuopeuenmopasl
* gecmubyrnsapHbIU

* peuernmopsbl Koxxu

* 3pUmersibHbIU

* N gpyrue.




AcconmaTHBHAS CeHcoMOTOpHAS
I RopA Mo3:keqor I\ opa

— .. ‘ HepBHbie
[IEHTPBI

IInpaMuTHbIIH
TpakTt

JlabupuHT

CIIMHHOTI'O
Mo3ra

 MHo20oypoeHeesbIlU (PacnofoXeH B PasfNYHbIX
cTpyktypax LIHC) HepeHbIUu ueHmp obecneynBaet
4YerioBEKY BO3MOXHOCTb BbIMOSITHEHUSA BCEW
pa3Hoobpa3HOW raMmbl OBUKEHUN.

« OgHako, He crnenyet 3abbiBaThb, YTO
HENOCPEACTBEHHbIN BbIXO K MbiLLLIAM BCE OHU
nony4arT Yyepe3 MOTOHENPOHbI CMMHHOIO Mo3ra (a

MbILLLbI NTULA - MOTOHENPOHLI CTBOJIA MONMOBHOIO
Mo3ra).




e B cermeHTax CNMMHHOro Mmo3ra nyn
MOTOHEUPOHOB KaXXA0oW MbILILbI
HaxoAuTCA B onpeneneHHoOM
MecTe:

e caubamenu nexam JiamepaJibHO,

a pazaubamenu 3aHUMarom
MeodualsibHble y4acmkKu rnepeoHuUx
poezoe.

 OCHOBHbIMU (pYHKUMAMMU Nyna
SIBJIAIOTCA:

a) 3aMbIKaHUe pedprieKca,
8bIMNOJIHSIEMO20 CaMUM CMUHHbIM
MO320M,

6) npeobpa3oeaHue ynpasrisirowux
cu2Hasioe om 8epxHuUX amaxeu
LIHC B KOMaHAbI K KOHKPETHbLIM
MbILLUEeYHbIM BOJFIOKHaM.

CIIMHHOUM MO3I




CyXOKUIILHBIN pedreKc

AddpepeHTHbIN HeWpoH

 [1pn yoape MONOTOYKOM
No cyxoxunuio (nodon
MbILLILIbI) MbILLLLA
coKpallaeTcs.

o OTOT 3PPEKT
obOycnoBreH
pedoriekcomMm,
3aMblKalOLLMMCS Ha

AddepeHTHbIU

HEVUPOR  BcTaBouHbIi HelpoH =~ i )/F)()EBP{EE
' COOTBETCTBYHOLLEIoCH
cermMmeHTa CIriMHHOIO

MO3ra.

 HaunHaeTca pednekc ¢
fAporpuopeuenmopos.




[IponipropenenTopsl

Cxema CyXOXuribHOro opraHa
(a),
MbiLLe4YHOro BepeteHa (0).
1, 12- appepeHTHBIC BOJIOKHA,

2 — uHTpady3aJdbHOEe MBINICYHOE
BOJIOKHO,

R MINTEN s O EE

re
.. '-; '
se PO

M 3 — cyxoxkuime,
4 — kamncyJa,
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S, 7, 11 — 4yBCTBUTEJIbHbIE
HePBHbIC OKOHYAHUS,

. -

6 — 3xcTpady3ajbHbie MbIIIEYHbIE
BOJIOKHA,

8, 13 - y-3ddepeHTsI,
9 — siapa,

ceesitntenlRERIVANGNN -

10 —sipepHas cymka.



[IToTHOCTH IPOTIPHUOPELETITOPOB

» Konn4yecTBo MbiIEYHbIX BEPETEH U
CYXOXWUNbHbIX OPraHoB B Pa3fn4yHbIX MbllLLIAX
HeoanHakoBo. Hem Doriee CroXxHyto, bornee
3HaYyMMyro Ansi Yenoseka/ PyHKLUIO BbINOMHAET
MbllLLA, TEM BONbLUE B HEWU YMUCIIO BEPETEH,
BbILLIE NX MNSIOTHOCTb.

* Hanpumep, B MblLlLe, NpuBoadLLLEN BOMbLLIOK
nanew KNCTU, Hac4YUTbIBaeTcqa 29 BepeTeH Ha 1
I, a B TpexrnaBon nnevya-1,4Ha 1r.

* [1NMOTHOCTb CYXOXXUNbHbLIX OpPraHOB NPUMEPHO B
1,5 - 2 pa3a MeHbLLe.




B3anMoieicTBE HEUPOHOB B CIIMHHOM MO3I€
Bo3sbyxxaenuwe
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—TOPMOXXEeHUe
BonokHo la.

M. BEpeTeHo, F

Pasrubarenp” 7?
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PeuenTopbl BO30yXAaloTCA NPU pacTsXXeHUn.

UMnynbcbl OT BepeTeH B CN. MO3re BO30YyXAarOT MOTOHEWPOHbI
CBOEeM Mbillbl; a 4Yepe3 BCTaBOYHbI€ HEMPOHbI TOPMO3AT MbILLLLY-

aHTaroHUcCT.
UMnynbCbl OT CYXOXUITBEHEIX OPraHoB B CM. MO3re TOPMO3AT
MOTOHEUPOHbI CBOEU MbILUHbI.




OyHKIIMN TPOIPUOPELIENITOPOB

 CyXOXXUJIbHbI€ Op2aHbl - KOHTPONMUPYIOT
HanpsXeHue Mbillubl (Cuny cokpalieHus). U
ecnu cokpatieHue CrIMLLKOM CUrbHOe
(MOXHO NnoBpeaAnTb MbILLLYY U CyXOoXunue),
TO COKpL4EeHUe ocTaHaBNuBaeTcH
(TopmoxeHue).

 Mbiwe4YHbIe eepemeHa - KOHTPONMUPYIOT
ANVHY MblWUbl. 9Ta MHOopMaLUs
NocTynaeT B royfloBHOU MO3r (Mbl Bceraa
3HaeM B KaKOM MOJI0OXXeHUM HaxoasaTcA Hawun
MbILULbI).

e Kpome Toro (cm. gansbiue) ...




['AMMA-IIETJIA

B ecTecTBeHHbIX YCITOBUSIX BO30OYy)XXAE€HUe a- U y-
MOTOHEUPOHOB OAHOU MbILULLI BO3HUKaeT 4yalle Bcero
ooHoBpeMeHHO. Ho'\BcrneacTtBme pa3riudHOM CKOPOCTU
nposeaeHus (No

0-MOTOHEeUpoHy - 70-120 m/c, a = no y-\- 10-40 Mm/c) oHO
AOCTUraeT CoOoTBeTCTBYHLLUX MbILLEYHbLIX BOFIOKOH
HeoAHOBPEMEHHO: 3KcTpady3aribHble BONIOKHA HAYMHaKOT
COKpallaTbCH paHblue UHTpady3anbHbIX.

Ha4yaBLine cokpawaTtbCAa C HEKOTOPbIM OTCTaBaHUEM
UHTpady3arnbHble BOSIOKHA, pacTArMBaroT Kancyny
LeHTparibHOU AaepHOU 30HbI BepeTeHa, YTO NPUBOAUT K
pa3apaXeHUo pacnorioXXeHHbIX 34eCb HEePBHbIX
OKOHYaHUU U NOCTYMJIEHNIO OT HUX CUTHANOB BHOBL B
CMNMHHOMO3roBblie U,eHprl, d OT HUX NO

o~ MOTOHeI?'IpOHy K Mbiwye. B pe3ylibrtaTe COKpalleHune
ycunueaemcsi! 91o-fiBReHue-Ha3biBaeTcs 2aMma-rnemiis.

Puc. Cm. HUXe.



Il'aMma=perysinus MbILIEYHOT0 cOKpamenus () =

IECTJIA): Mexafinm ycuieHusi COKPANIEHUS] MBILIIL

e PO - peTukynsapHad
coopmMauma cTtBona mMoasra
yKa3aHa LULMPOKOM CTPEeNiKown,

* a-adgepeHTHOE BOMOKHO,

* U - UHTpady3anbHbIe
MbllleYHble BOJTOKHA,

e 3 -3KcTpady3anbHble
BOJIOKHA,

° p - Mbille4YHOEe BepeTeHo,

° a,y-COOTBETCTBYyHOLLUE
acdcdhepeHTbl MOTOHEUPOHOB
CMUHHOro Mo3ra.




Peduekchbl CHUHHOTO MO3Ta
(HAYMHAKOTCS C-PA3JIMUYHBIX PELECOTOPOB U
aBTOHOMHBIX IIPOTPaMM)

e CermeHTapHble:
MOHOCUHanNTU4yeckue u
NoJINCUHaNTUYeCKue.
e /MexcermeHTapHble:

CrnbarenbHbIN,

[MepeKkpeCTHbIN
pa3rnbartenbHbIN,

YecaTenbHbIN,

LLlaraTenbHbIN.
« ComaTo-BucCUeparbHble,

e Bucuepo-comatn4yeckue
(cBsisb ¢ BHC).




JIBUrarejbHbI¢ HEHTPDI
CTB0J1a TOJIOBHOI'0 MO3I'A.

1 -KpacHoe sigpo,

¢ 2 - AAPO PETUKYNAPHON
doopmaumm MocCTa,

e 3 - BECTUOYNAPHOE
AAPo,

e 4 - AP0 PETUKYNAPHOU

dopmauumn
npoponroBaToro
Mo3ra,

e 5 - MO3XeYokK,
e 6 - CNMNHHOWU MOZ3I.




BecTuoyispHbIN aHaIu3aTop

* B opneHTauumn 4yenoBeka B NpPOCTPaHCTBE
NOMWUMO rIporipuopeuenmopos8.00sbLLIYI0 POSib
nrpaeT eecmubyrispHas ceHcopHas cucmema.
OHa BMECTE C NponpuopeLienTopamMmm MbllLLl
wen nHgpopmmpyet LUIHC o:

1. MOJSIOXXEHUN ronoBHbLl,

2. €e OABWXKeHnn (npudem Kak akTUBHOM, TaK U
MacCMBHOM).




JIaGupuHT *1-
aHaonuMmdaTnyeckumn

MeLLOYeK,

2, 3, 4 - nONYyKPYXHble
KaHanbl,

S - yNUTKa, 6 -
YAIUTKOBbIU HEPB, 7 -

: nuueBoOn HepBs,

7 W.,,. M 8 - BecTMBYNApPHbLIN

9 - BepxHuUu
BEeCTUOYNApPHbLIN y3en,

10 - HXKHUN
BEeCTUOYNApPHbLIN y3en,

11 - oBaNnbHbLIN
MEeLLOoYeK,

12 - Kpyrnbin MeLlOoYeK,
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Cxema cTpoenus,
MEXaHU3M
BO30YKIeHUSA U
TOPMOKEHUs]

PECUHCIITOPHBIX KIICTOK
TopmoxkeHne BosbyxaeHue
ﬁ

—TKMHouunm—f

j ‘CTep0uMnMM“'

KneTka obnagaet
nemcMeKepHbIMU CBOUCTBaMMU
(200 nmn/c).

OBuxeHune aHponumdbl, caBuras
cTepouunsrinm B CTOPOHY
KUHOUWMNUN, Bbi3biBaeT
AenonApu3auuio KrneTo4yHoOuU
MeMOpaHbl 1 yBermimyeHue
BblaeneHus meguartopa (AX) —
yactoTa 1] BOo3pacTaer.

B NnpoTUBONONOXHYI CTOPOHY —
runepnonsipusauusn: yacrorta
yMeHblUuaeTcs (puc. ganee).




DopMUPOBAHUA DIIEKTPUUYECKOTO OTBETA
pelenTopa BECFHOYIISIPHOIO aHaJIn3aTopa

[ unepnonspusauus

Jlenonapusauun




CxeMa CTpOCHHUS KyMyJibl U OTOJMTOBOIO amapara

O\ Ke1aTHHO3ZHAS
, N CTaToJIHTBI

a /NeJIATH-
4  HO3HAA
Macca

—HepBHoe
3 BOJIOKHO
HeprHoe

BOJIOKHO OnopHbIe KJIeTKH

OnopHbIe KJIeTKH




Peuenropsl MaTouk U MELIOYKA KOHTPOJIUPYIOT MPSIMOJIUHEUHBIE
JNBVKEHUS YETIOBCKAa

e Pazapaxarorcs OHU-TIPU U3MEHCHUM CKOPOCTH
ABMIKEHMSA (HAYAJI0 U KOHeIl IBUKEHHU M), IIPU TaK
HA3bIBAE€MbIX JUHEHHBIX YCKOPEHUAX.

* B Memouke 1 MAaTOUKE PECHUYKHU BXOAAT B CTPYKTYPY
OTOJINTOBOM MeMOpPaHbI, CoAePrKaAIIed KPUCTAJINKHA
Kap0OoHaTa KaJbIMA, YTO NPUBOAUT K MOBBIIICHUIO
yASJAbHOU MJIOTHOCTH OTOJIMTOBOM MeMOpPaHbI B IBA pa3a
10 CPABHEHUIO C SHI0JIUM(pOu.

* boJjee TsKenas, CJIeI0BATEIbHO, U 00/1€€e HHEPIMOHHAA
MeMOpaHa B HayaJie ABMKEHUA OTCTAET OT ABUKCHUS
IHAO0JUM(PbI, a IPU TOPMOKECHHUH IO3KE
ocTaHaBJIMBaeTcd. B pe3yabrare MMEHHO B 3TH
MOMEHTbI M CO31AI0TCS YCJIOBUSA 1)1 BOSHUKHOBEHUSA
BO30Y:KI€HUSsI, TAK KAK NPOMCXOAUT COOTBETCTBYIOLIUH
HAKJIOH KOPOTKHX PeCHUYCK.




IoayKpy:KHbIE KAHAJIBI

e ECTecTBEHHbIM CTMMYIIOM A1 PELENTOPOB MOSTYKPYXKXHbIX
KaHanoB ABAAIOTCA ya/108bIe YCKOPEeHUS. 30eCb PeLenToOpHbIE
KNETKU B KaXXOOM KaHane crpynnupoBaHbl B cristae/ampularis
n nexar rnyboKo yTonneHHbIMU CPEAN KIETOK CEHCOPHOro
anntenua. PeCHUYKN nx 3akntoveHbl B KenaTnHO3HYy Maccey,
Ha3bIBAaEMYIO Kyrnysou.

* /Ix ombIBaeT aHoonuMmda, ygenbHaa Mmacca KoTopou Marno

OTIIMYaETCA OT XKeNaTtnHO3HOW Macchl, MNO3TOMY peCHUTHAaTbIE
KNETKN AaHHbIX OTAEJ10B NMOYTN HE PearnpyroT Ha NMNHEWNHblE

YCKOPEHUA, NX pasgpaxutens — (epauiamesibHbie)
YCKOpeHua (CM. ganee).




K )K”AKOCTbBonocmele = e MexaHI/I3M
Y P S E——l VAN £ =S| BO3HHKHOBEHHS
pa3apaKeHus

pelenTopoB:
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e OTONNTOBLIX
« Kynynbl

Bokas Mpw yckopeHuu

KenaTMHO3HbINA
|~ BonockoBble,  ynon

KneTku | AugkocTb

B nokoe Mpw yckopeHuu




CBsi31 LICHTPOB CTBOJIA

* Pedpnekcbl CTBOMOBLIX MOTOPHbIX A4ep
peanuayloTes Yyepes Hucxogdlume BNUAHNA Ha
MOTOHENPOHBLI CMTUMHHOINO MO3ra. Hucxogailmne
NyTWU HEUPOHOB A4ep CTBOMAa\.0OKaHYMBAKTCA Ha
COOTBETCTBYIOLLNX MOTOHENPOHAaX CMUHHOIO
MO3ra, rae oHu Bo30yXgatoT MOTOHENPOHDI
OQHOro Tuna MblLLL, TOPMO3S MPU 3TOM
MOTOHENPOHbLI MbILLL-AHTAaroHNCTOB.

* C NoMOLLbIO YKa3aHHbIX LIEHTPOB CTBONa
npoucxoauT nepepacnpenerieHne MbllLeYHoro
TOHYCa: eecmu6ynﬂ/oHoe A0p0 8036y K0aem
MOMOHeUpPOHbI pa3zaubamereu, a KpacHoe

40po - cacubameneu-




ﬂBI/IFaTeJH)HI)Ie HECHTPLI CTBOJIA T'OJIOBHOI'O MO3Ira

» CTBONOBbLIE LEHTPLI 0becrne4ymBatoT
coxpaHeHuUe pasHo8ecuUs U HOpMasibHOEe
gepmukasibHOe fo/1IoXKeHUEe mersia 8 yCro8usX
delcmeus epasumalylUoHHO20 Mosisd 3eMriu KakK
8 COCMOSHUU MOKOS, makK U rpu 08UXKeHUU.

* [1pn aTOM BEeayLLINM ABNSAETCA obecrevyeHme
€CTECTBEHHOIO (BEPTUKAIIBHOIO) NOSIOXKEHUS
ronoBbl N rfna3 OTHOCUTENbHO NMTMHUU TOPU30HTA.
A 3TO: rofioBa BBepPX, rnasa no JMHUn
FOPU3OHTA.




Pediiekchl cTBOIA MO3ra

* [lo3HbIe pedneKkcskl:
LlleuHbIe,
BecmubynsipHeblie,

2J/1a3o-0su2amersibHblie.

e CTaToKMHeTn4YeckKue
pedrnekchbl:

Cmamudyeckue,
ToHuU4Yeckue,
OpueHmMupoeo4HhbIe.

* rponpuopeLenTopbl
MbILLIL, LLUEW

* peuenTops.l
BECTUOYNAPHOro
aHanusaropa




[1o3HbIe peIEKChl KOIIKMY MPY NajgcHUM

e HaumHatrotcs
OBWXEHUS C NoBopoTa
rOS10BbI.




IlepepacnpenesieHrne TOHYCAa MBI KOIIKH IPH
HAKJIOHE T0JIOBbI

* Y )XMBOTHbIX NMPWU HAKINOHE FONOBbI
BHW3 MOBbILLAETCS TOHYC
crmbarenen nepeaHnx KOHEYHOCTEN
n pasrmbartenen 3agHux. [Npu
noabeme ronoBbl HAbNaaeTcH
NPOTUBOMOSIOXKHOE: NepeaHme
KOHEYHOCTU pa3rndatoTcs, a 3agHue
crnbatoTcs.

* B otnnymne ot 3TOoro y yenoseka
HaKMoOH ronoBbl Bepeq noBbIlLIaeT
TOHYC BCEX MbILLL, crnbareneun, a
Ha3ap - pa3rmbarenen. HaknoH
ronoBbl K Nfievy NpmMBoanT K
NOBbILLEHNIO TOHYCA MbILLLY
crmbaTterien aTom CTOPOHbI U

pasrnbaTtenen NpoTUBOMOSIOXKHOMN
(cM._ganee)




 [1pn HaKnoHe
ronoBbl
NoBbILLAETCH
TOHYC MbILLLI-
crmbaresneu

(yn;// LLlaeTcs
rpynnupoBKa).




Y4actue nabupuHTa B_COXPAHEHUH TOPHU30HTAIBLHOTO
COCTOAHUA 177143 HpI/I HAKJIOHAX TI'OJIOBBI
 [M1a3a B nooOoOMm
NoNoXXeHun
rorioBbl JOMKHbI

’A\ / | - ObITb
CHcTema |

PACMOSIOXKEHbI
rJ1a30/ABH-

TATebHBIX 7 oo N TOPU3OHTAJIbHO.

\l Mbmmbl
rJjasza

Bocemarioanerie
GEPIHKATLHOU

Ifosopom zonoést
K stptaiittanrt myao6HiLa



