3aKQHBI pa3/IpaKECHUs

HepBHO-MbILLEYHbIVA CUHATNC.
[Tapabunos, ero dassbl.




ECTh psiji 3aKOHOBy KOTOPBIM MOIYAHSAIOTCS

BO30YAMMBIC TKaHMUA
1.-3aKOH «CUNMbI»;

2. 3aKOH «Bceé unu
HUYETO»;

3. 3akoH «cunbli—
BPEMEHWNY;

4. 3aKOH «KPYTWU3HbI
HapacTaHUA TOKay;

5.  3aKOH «MNOonspHOro
NENCTBUSA NOCTOAHHOIO
TOKay.




Z3aKOH. «CCUIBLI»

- Yem Oonbuie cuna pasgpaxmTens, Tem bornblue
BENmM4YmHa OTBETHON peakLumnu.

- K npumepy, BennynHa cokpawleHNs cKeneTHOU
MbILLLbI B onNpeaeneHHsbIX npegernax 3aBucuT ot
CUMbI pasgpaxuTensa: Yem dornbLie cuna
pasgpaxuTens, TeM 0osnblLle BeENMYmnHa
COKpaLleHUs cKeneTHON MblLlUbl (00
OOCTUXXEHUA MaKCUManbHOro oTBeTa).




3aKOH «BCE WJIH
HHUYETON

- OTBETHas peakums He 3aBUCUT OT CUIbI
pasgpaxeHus (noporosBas N cBepxnoporosas).
Ecnun cnna pasgpaxuTtena HMKe\moporoBou, To
TKaHb He pearupyet («HuYyero»), Ho ecnu cuna
O0CTUrna noporoBoro 3Ha4eHus, To OTBETHAA
peakuua — MakcmmarsibHas («BCE»).

- CoOTBETCTBEHHO 3TOMY 3aKOHY COKpallaeTcs, K
npumMepy, cepaedHas MbliliLa, KoTopasa pearmpyet
MaKCUMarnbHbIM COKpaLLEeHUEM YyXKe Ha MOopPOoroByio
(MMHUMATSbHYIO) CUMY pasgpakeHus.




3aKOH «CHJIbI — BPEMECHHU»
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OnntenbHoOCTb AeNCTBUA TOKa (MC)

- Bpemsa oTBeTa TKaHW 3aBUCUT OT CUIbl pasgparkeHust:
4yem Dofiblie cuna pasapaxurend, TeM MeHblle

BPEMEHU OH JOSMKEH AENCTBOBATb, YTOObI BbI3BaATb
BO30y)XOEHME TKaHN N, HA0DOPOT.




3aK0oH «aKKOMOTAITHUN»

- YTOObI BbI3BaTb BO3OYXXOEHNE, pasgpaXnTenb AOSKEH
HapacTaTb JOCTATOYHO DObICTPO.

- [lpn pencrBun-menneHHo
HapacTaloLlero Toka,
BO30Y>XEHNE HE BO3HUNKAET,
TaK Kak npoucxoauT
npucrnocobnexHne
BO30yaANMOWN TKaHU
K OEUCTBUIO pasapaxuTend.
OTO ABMEHME Ha3bIBAETCS akKOMOAALIMEN.




3aKOH «ITOJISIPHOTO JCMCTBUSA» MOCTOSIHHOTO TOKA

» [Ipu delicmesuu
MOCMOSIHHO20 MOKa
80306yx0eHue
803HUKaem moJibKo e
MOMEeHM 3aMbIKaHUusi U
pa3mMbiKaHusi yenu.

 lMpu gaMmbikaHUU — Noo
Kamodowm, a npu
pa3sMbiKaHUU — rnoo
aHoOoM.

« Bo36yxdeHue nod
kamoodom b6osnbwe, 4em
rnoo aHoOoM.
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pecpakTepHbie AKCOH

KaHans!

HanpaeneHue BonHbl Aenonspuaaumm
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I MuenuH

AKCOH

Mexy3noBown
cerMeHT

MepexBathbl PaHBbe

DOUu3noJaI0rusg HEPBHOT'O

CTBOJIA

[To cTpykType pasimyarOT
MUEJIMHOBBIC U

0E€3MUCHHOBLIC HEPBHBIC
BOJIOKHA.\B MHUEJIIMHOBBIX —
BO30Y KJICHUE
pacopoCTpaHsIeTCs
CKauk000pa3Ho. B
0€3MHUEIMHOBBIX —
HEIIPEPBHIBHO BIOJb BCEU
MeMOpaHbl, C TOMOIIBIO
JOKAJIbHBIX TOKOBa




3aKOHBI IPOBEICHUSI BO30YKICHHUS 110 H/B

1. 3aKOH OBYXETOPOHHEIO NPOBEAEHNS BO3OYXOEHUS:
BO30Yy>KOQEHME NO HEPBHOMY BOJTOKHY MOXET
PaCnpPOCTPaAHATLCA B ABYX HarnpaBneHUax oT MecTa ero
pasgpaxXeHnUsa — LEHTPOCTPEMUTENBHO U LLEHTPODEXKHO.

2. 3aKOH U30IMPOBAHHOIO NPOBEAEHNSA BO3OYXOEHUS:
Ka)xgoe HepBHOE BONMOKHO, BXoAdllee B COCTaB HeEPBA,
npoBoanT BO3byXaeHne nsonuposaHHo (MMM He
nepegaeTcs OT O4HOro BOSIOKHA Ha Apyroe).

3. 3aKOH aHaTOMUYECKON N DU3NOIOTNYECKOW
LIeNTOCTHOCTY HEPBHOIO BOSOKHA: OJ19 NpOoBEeAEHUS
BO30Yy>XOeHMNS HeobxoaMMbl aHaTOMUYeCKast
(CTpyKTYpHasa) n dousunonornyeckas (pyHKUMOHanNbLHasa)
LIeNOCTHOCTb HEPBHOIO BOJIOKHA.




Pa3paéoTan H.E.BBen

Y4ueHne-0 rapadbnose

eHckuii B 1891 rony

da3pl napabro3a

YpaBHUTEIbHAA [TapamokcanbHad Topmo3sHas




CTpoeHHE HEPBHO-MBIIIEYHOTO CUHAIICA B PA3pe3e

C uHanTHYecKas [Tyssipeku AX

ek

Muroxorapuu

.
Gnomu LA KTHH




HepBHO=MBIIIIEYHBIN CUHAIIC

HepBHO-MBINEYHBIN CUHANC — 3TO CTPYKTYPHO-
(ODyHKIIMOHAJILHOE 00pa30BaHUE, KOTOPOE
o0ecneynBacT nepeaayy Bo30yKICHUS ¢ HEPBHOTO
BOJIOKHA Ha MblliegHOoe. CHHAIIC COCTOUT U3
CIEAYIONNX CTPYKTYPHBIX JIEMEHTOB:

|l - npecuHanTHYECKOW MEMOpPaHhbI (3TO YacCTh
MeMOpaHbl HEPBHOIO OKOHYAHUS, KOTOpast
KOHTAKTUPYET C MBIIIICYHBIM BOJIOKHOM);

2 - cuHanTtru4eckon menu (e€ mmpuna 20-30 am);

3 - HOCTCHHANTUYECKOM MEMOpaHsbI (KOHIIEBAs
IJJaCTUHKA); B HEpBHOM OKOHYaHWH PACIIONIArarTCs
MHOTOYHMCJICHHBIE CHHAIITUYECKHE ITY3bIPbKH,
coJiepKalllfe XMMUYECKUI MOCPEAHUK TIepeaaun
BO30Y>KJICHUS C HEPBA HA MBIIIIY — Meauarop. B
HEPBHO-MBIIIIEYHOM CHUHAICE MEIUATOPOM SIBIISICTCS
aneTUIXONMH. B xaxmom my3eipeke — okoio 10 000
MOJIEKYJT alleTUIIXOJIMHA.




DTarbl HEPBHO=MBIIIEYHOM II€peaaun

[lepBbIn 3Tan — BbIOpoOC aueTunxonuHa (AX) B cMmHanTuyeckyto wenbs. OH
Ha4YMHaeTCcs ¢ genondpusatnm npecnHanTu4eckon memopatsol. [pu aTom
akTusumpytotca Ca-kaHarnbl. Kanbuum rno rpagueHTy KOHUEHTpaumMn BXoauT B
HepBHOE OKOHYaHME N cnocobCTBYET BbIBPOCY NMyTEM 3K30LMTO3a
aLUeTUIIXoNmnHa U3 CUHaNTUYECKNX MY3blPbKOB B .CUHAMTUYECKYIO LLESb.

Bropown stan: meauartop (AX) nytem anddysnm aoctmraet
NOCTCUHANTNYECKON MeMOpaHBbI, rae B3auMOOENCTBYET C
XosimHopeuenTopom (XP).

Tpetnnatan — BO3HUKHOBEHME BO3OYXAEHUS B MbILLEYHOM BOJIOKHE.
AULETUIXONMNH B3aUMOLENCTBYET C XONMMHOPELIENTOPOM Ha
nocTCcMHanNTu4Yeckon membpare. Npu aToM akTUBUPYIOTCA
xem08036ydumbie Na-kaHanbl. [Tomok uoHoe Na+ n3 cmHanTu4eckou
LLIENN BHYTPb MbILLIEYHOrO BOSIOKHA (MO rpaneHTY KOHLUEHTpaLun)
BbI3bIBAET AeNoNsspusaumio nocTtcMHantTndeckon membpaHosl. BosHukaer
noTeHuman koHuesoun nnacTtuHku (MKIT).

UeTBepThbi 3Tan — yaaneHne AX U3 cMHanTU4YecKkoun Wwenu. IToT npouecc
npoucxoauTt nog AenuctememMm doepmMeHTa — aueTUNXonmMHacTepasbi.




Pecunare3s AX

- [1na nepenayn Yepes cuHanc ogHoro 1
Tpebyetcs okono 300 ny3blipbkoB ¢ AX:

[ToaTOMy HEODXOAMMO NOCTOSAHHOE

BOCCTaHOBNEHME 3anacoB AX.

- PecnHTed AX NPOUCXOANT:

- 3a cYeT NpPoAYKTOB pacnaga (XonvHa u
YKCYCHOW KUCIIOThI);

- HoBbIM CMHTE3 MegumaTopa,

 [MoaB0O3 HEOOXOAUMBIX KOMMNOHEHTOB MO
HEPBHOMY BOJTOKHY.




HapyiueHne CMHANITHYECKOU
MMPOBOAMMOCTH

HekoTopble BeLlecTBa MOryT YaCTUYHO UK NOMTHOCTHLIO
briokMpoBaTb HEPBHO-MbILLEYHYIO nepeaadvy. OCHOBHbIE NYTH
GriokupoBaHuA:

a) bnokaga npoBeaeHns BO30YXOEHNA MO HEPBHOMY BOJTOKHY
(MECTHblE aHECTETUKMN);

- 0) HapylLleHne cnHTEe3a aUeTUIIXornmHa B NpecnHanTUYeCcKom
HEPBHOM OKOHYaHWW,

- B) yrHeteHue auetunxonunHactepasbl (POC);

- ) CBA3blBaHME XOSIMHOpeLenTopa (a-byHaapomoKCUH) Unu
onuTtenbHoe BblTeCHeEHME AX (Kypape); MHakTuBaums

pPeuenTopoB (CYKUUHUIIXO/UH, dekamemoHuu).




JIBUTaTeasHbIC €IMHUILIbI

- K kaxxgomy.-mblLLIe4HOMY BOJSIOKHY NOAXOAUT OTPOCTOK
MOTOHEWNPOHa.

- Kak npaBuno, 1 MOTOHEUPOH UHHEPBUPYET
HECKOJTbKO MbILLEYHbIX BOSTIOKOH. OTO U €CTb
aBuratenibHag (Uav MoTopHas) eanHuua.

- [lBuratenbHble eanHULLbI pa3nmnyaroTca pasmepamMu:
00bEMOM Tena MOTOHEWUPOHA, TOSMLLMHON €ro akcoHa
N YACITOM MbILLEYHbIX BOSTIOKOH, BXOOALLMX B
OBUraTenbHy eauHULLY.




Du3UQA0USL MbLULY

* OYHKIIMU MBIIIL H UX 3HAYECHUE.
e Du3NoOIOrnYeCcKre CBOMCTBA MBIIIII.
* Bubl MBIIIIEYHOTO COKpAMIEHUA.
* MexaHu3M MBIIIIEYHOI'O COKPAILICHUS.

» PaboTa, cujia 1 YTOMJICHHUE MBIIIILI.




@DYHKIIMHU MBIIIIIL]

B opraHuname cyuwecTtBytoT 3 Bnga M. (CKeneTHbIe,
cepaedHble, rnagkue), KoTepble OCYLLECTBASAIOT

- | [lepegBuxeHne B NpOCTPAHCTBE

-/ BsammonepemelleHne yacteun tena

« [logpepxaHmne Nosbl (cnad, cTod)

- BbipaboTtky Tenna (tepmoperynaums)
- [lepegBumxkeHune KpoBu, nuMmdbl

« Bpox v Bbigox

- [lepegBumxkeHune nuwin B XXKT

- 3awmnTy BHYTPEHHMX OPraHoB

18



€BONCTBA MBIIIIIL

M./obnagatot cneayrowmmm CBOUCTBaAMM:
1. Bo3byanmocTb;
2. [lpoBOAMMOCTD;
3. CoKkpaTUMOCTb;
4. ONacTUYHOCTb;
5. PactsaxxnmocTs.

19



1.

Busl COKpalieHuss MbIIIIIlz

I30TOHUYECKME — Korga npu cokpaLleHnn
N3MeHAETCA ANHa MbllL (OHU
yKOpaymBarTCcs), HO Hanps>XeHne (TOHYC)
MbILLILL MPU STOM OCTaEeTCHA NOCTOAHHbIM.,

I3oMeTpnYecKkne cokpalleHune
XapaKkTepuayrTcAa NOBbILLIEHMEM TOHYCA MbILLL,
npwu 9TOM AJSIMHA MbILLLblI HE MEHAETCA.

AYKCOTOHUYECKNE (CMELLAHHbIE) —
COKpaLLEeHUS, NMpn KOTOPbIX MEHAETCA U ONNHA,
N TOHYC MbILLILL.

20



Busl COKpalieHuss MbIIIIIlz

PasnnyatoT Tarkke oanHoOYHbIEe U
TEeTaHUYeCKMe CoKpalleHUA MblLLL,.

OOMHOYHbIE\COKpaLLEHNA BO3HUKAKOT B
OTBET Ha AeUCTBUE PEOKNX OONHOYHbIX
nmnynbcoB. ['1pu BbICOKOU YacToTe
pasapa)aroLmx MMMynbLCOB MPONCXOANT
CyMMaLUmMsi MblLLEYHbIX COKpaLlLEHUN,
KOTOpasi BbI3bIBAET AJINTENbHOE
YKOPOYEHME MbILLLbl — TETAHYC.

21



OnuHOYHble  JY04AThIN
COKPALLEHHS TeTaHYC

I | ghed LI 2
[nankuu OntumyM [leccumym OnTUMyMm
TETaHyC

[
A0t 11 111 1111111
5
/7/)11_11(’11(1}{1{(’, ABEHUS MnecCumyMa u HLip;lt')H(,H;i BO3IMOXHbI B
YCJI0BUAX IKCIEPUMEHTA.




OIMHEYHOE MBIINICUHOE
COKDAIIIECHHUE

®a3za Paza
YKOPOYEHMUSH paccnabneHus

JlaTeHTHLIN
nepuo

L
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Bpems, 001 ¢




>100 pa3apaxeHUu/c

1o 35 pa3apaxeHuu/c

J1o 25 pa3apaxeHuu/c

1o 20 pa3npaxeHuu/c

O IUHOYHOE
COKpalll€HUE




3y0uaThiii TETAHYC

« Bo3HMKaeT B ycnoBusix korga
KaXabln nocrieayroLwmn NMnyrbce
nonagaeT B nepunoa paccnadoneHus
OOWHOYHOIO MbILLEYHOro CoKpalleHus




Mnnrpamla —

1] LU_MU




Fiagkum T€TaHyc

« Bo3HMKaeT B ycnoBusix Kkoraa
KaXxabiy nocnenyrowmm nMnyrnbc
nonapgaeT B nepuon YKOpOYeHuUs
OAUHOYHOI0 MbILLEYHOro
COKpaLlueHus.
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Cnaniit Onrumyu Mecoumym OnTiMym
TTAHYC

[
111111 11111




MexaHn3M MBIIIEYHOTO COKpameHus (Teopus
CKOJIbKCHUS )

[Mepexon Bo3bYyXOeHUS C HEPBA Ha MbILLY (Yepes3 HEPBHO-
MblLLEYHbIN cuHanc). PacnpocTtpaHenune N[ Boons memopaHs.l
MbILLIEYHOFO BOJSIOKHA (Capkonemme) 1 B rfyodb MbILLEYHOrQ
BOJIOKHA no T- TpyBo4ykam (nonepedHbiM Tpybovkam —
yrinyoneHnamM capKkorieMmbl B capKoniiasmy)

BeicBoboXXaeHne noHos Ca++ n3 60KoBbIX LIMCTEPH
capkonsiasMaTnyecKkoro peTukyrnyma (aeno Kanbums) u
nndpdoysma ero Kk mmodpmbpunnam.

B3aumopencrtene Ca++ ¢ 6enkoM — TPONMOHUHOM, HAaXOAALWMMCS
Ha aKTUHOBbIX HUTSAX.

OcBOOOXAEHME LEHTPOB CBA3bIBAHMNA HA aKTUHE N KOHTaKT
nonepevHbIX MOCTUKOB MMO3MHA C 3TUMN y4acTKaMmn akTuUHa.

BuicBoboXaeHne aHeprum AT® n cKonbXeHne akTUHOBbLIX HUTEW
BOOMb MUO3MHOBLIX HUTEW. DTO NPUBOAMUT K YKOPOYEHUIO
Mnodonopunibl.

[lanee akTuBupyeTCcs KasribumeBbl HAacoC, KOTOPbLIN
obecrneynBaeT akTMBHbIN TpaHcnopT Ca 13 capkonnasmbl B
capkonnasmaTtnyiecknm petmnkynm. CHUXaeTca KOHUeHTpauums
Ca B capkonnasme, B pe3ynsrare nponcxoanT paccnabrnenme
MMopunbpunneol.
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Cuiia MBIIIIIT

MakcumanbHbIV rpy3, KOTOPbLIXA MblLlLA NogHANna, nnu
MaKCMMaribHOE HanpskeHne, KOTOpoe OHa pa3BMBaET Npu
CBOEM COKpaLleHNU HasbiBaloT CUI0U MbllLbl. M3mepaeTca oHa
B KMfiorpaMmmax.

Cuna MblLLLbl 32aBUCUT OT TOMLLMHbI MbILULbI N €€
dom3nonormyeckoro NONepevHoro Ce4eHns\(3aTo cymma
MONepeYHbIX CEYEHNIN BCEX MbILLIEYHbLIX BOFTQKOH,
COCTaBMSAOLLUNX 3TY MbILLLY).

B MblwiLax ¢ npoaonsLHo pacrnoJyio)KeHHbIM MblLLUEYHBIMA
BOJIOKHaMWM CbI/I3I/IOJ'IOFI/I‘-IeCKOe nonepevyHoe cevyeHme coBrnagaeT
C reoMeTpn4eCKmnM.

Y MbILLL, C KOCbIM pacnoJjio’keHnem BOJ1IOKOH (MbILIJLI,bI NnepuncToro
TI/II'Ia) c_b|/|3|/|onor|/|qec:|<oe nonepevyHoe ceveHme 3Ha4YnNTeEribHoO
NnpeBOCXOOUT reoMeTpnuy4ecKoe ce4eHne. OHM oTHOCATCSH K
ChnJ10BbIM MblLLLAM.




- A - napannenbHas

- b - nepucras
- B - BepeTeHoObOpa3Has




PaboTa MBIIIIIbI

- [logHUMasa rpy3s,.mbILLLIA BbINONHAET MEXaHUYECKYHO
paboTy, KoTopas N3MepseTCS
N BbipaXkaeTcs B

KnriorpaMmmMoMeTpax.
A=F xS, rpe
F — macca rpy3a, S — BbicoTa ero noabema
Ecnu F=0, To n paboTta A=0
Ecnu S=0, To n pabora A=0

« MakcumanbHaa paboTa MbilILEen coBepLUaeTcs npu
(3aKOH «CpedHuX HarpysoKk).




YTOMMEHNEM Ha3bIBaOT BPEMEHHOE CHUXKEHNE
pPaboTOCNOCOOHOCTN MbILLL, B pe3yrnbraTte AfUTENbHbIX,
Ype3MEpPHbIX Harpy3oK, KOTOPOEe UCHE3aET Nocre oTabIXa.

YTOMMEHUE - 3TO CIOXHbIN PN3NONOrMYecknn npouecc,
CBA3aHHbIW, Npexae BCcero, ¢ yToMaeHNEM HEPBHbIX LIEHTPOB.
CornacHo (E.Tdprtorep) onpeneneHHyro
POnb B PasBUTUMN YTOMIIEHUA UTPAET HAKOMMNEHNE B
paboTaloLen MbillLEe NMPOAYKTOB obMeHa (MOfo4vHasa Kucnorta u
ap.). CornacHo (K.LUndbdp) yromneHune
BbI3BAaHO NOCTENEHHbLIM UCTOLLLIEHWEM B paboTaloLLUX MblLLLLAX
9HepreTnyeckunx 3anacos (ATD, rnnKoreH).

Ob6e aTn Teopun cdhopmynnmpoBaHbl HA OCHOBaHUN JAHHbIX,
NOSTy4EHHbIX B 9KCNEPMMEHTaxX Ha U30TIMPOBAHHOMN CKENETHOW
MbILLLE N OOBACHAIOT yTOMMEHNE OQHOCTOPOHHE M YMPOLLEHHO.




[1o HacToALEro BpeMeHN eANHON TeopUN, OOBACHAIOLLEN NPUYNHDI
N CYLLHOCTb YTOMMNEHNA HeT. B eCTeCTBEHHLIX YCINOBUAX YTOMSIEHNE
OBuraTenbHoro-arnnapara opraHM3ma ABMAETCS

N.M.CeueHoB (1903), nccrnenys Ha CKOHCTRYMPOBAHHOM UM
aprorpade onsa AByx pyk paboTtocnoCcoOHOCTL MbILLL, MPU MOAHATUN
rpysa, yCTaHoBuUI1, YTO paboTOCNOCOOHOCTb YTOMIIEHHOM NPaBOM
PYKN BOCCTaHaBNMBAaETCH NOSHEE 1 BbICTpee nocne

, .. OTObIXa CONPOBOXAAaeMOro paboToun JIEBOM PYKM.

Takum obpasom, akTUBHLIN OTALIX ABNSAeTca bonee adPEKTUBHbLIM
cpencTBomM 0opbbbl C YTOMNEHUEM MbILLLL, YEM NPOCTON MOKOMN.

[MpyynHy BOoCCTaHOBMNEHNSI PAabOTOCMOCOOHOCTN MbILLL, B YCITOBUAX
aKTUBHOro otabixa CeveHoB cBA3bIiBas ¢ gencremem Ha LIHC

OT MbILLEYHbIX, CYXOXUNbHbIX
peuenTopoB paboTatomx MblLLL,.








































