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PHIAOAOTN

OBLLAST DdU3UONOTHSA
BO3BYAMMbIX TKAHEM

COTJAacHO COBPEMCHHDIM NPCICTEB-
JOHHUSIM, HOPBHAH H MbHLICUHAH TRAHH
MOTYT HAXOJIHTHCA B TPexX OCHOBILIX
COCTOMHHUAX: B (PUIHOTOTHUECCKOM [TOROC,
BOZOVAICHHE H TOPMOAREHHH,  1IPCL-
CTABJIAIOIUN PA3HBLIC CTOPOHDLL HX 00-
HLCH ARisneaedregannocT. Tlepexosr s
OLHOTO COCTOSHUA B JIPVIOE TTPOHCNXO-
AHT OBICTPO, CKAYKOOOPA3HO B Pe3Y.Ih-
TATE HOCTCHCHHBIN KOAUYECTBCHHDBIX 13-
MO HCHITH.

Dusuo a0 ecKil HOKOW  3TO Ta-
KOC COCTOAHHEC, KOU/1d TKAaHbL HJAH Oprati
HE  HPOSIBJISIOT HPH3HAKOB [PHCYHLICH
UM 1eAaTebHOCTH.  Hanpumep, o
MbHITHLA HE COKPAULACT A, TO CUHHTAKT,
YTO OHA HAXOJAHTCH B COCTOAIHH TTOKOS.
Ho Takoe COCTOSTHHC YCAOBHO, OTOMY
UTO B MBITHLIE, KdK W B JIPYTHX TKaHSX,
HCHIPCPBLIBHO  COBCPUIAIDTCH  CIOKHBIC
XHMHUUCCKHE  IPOIECChl  0OMeHa  Be-
eets. [loa BAHAHHEOM  HOCTOSAHHDIX
C.1a0bIX BO3ICHCTBUH CO CTOPOHDLI HEPB-
HOH CHCTCMDE 3TH HPOIECChl BCC BpeMms
H3MECHSAKTCA.

3 mbliliax M

HOPBAX JLCATCbITOE
COCTOAHHE MOZKCT NPOTCKATHL B ABYX
OCHOBHBLIX  DOPMAX: BO3OVAJICHHH H
TOPMOAKCHHUH. BOsOyxIeHues Ha3bliB-
O1 JICHTCILHOC COCTOANHC KHBOH TKé -
HH, B KOTOPOC OHA NPHXOIHT HO/L BAIHS -
HeM  pas/pamennd. Boady ket

ITO CAOKBAA OHOJOIHUCCKAS PCAKITHS,
COCTOANLAS B CCBOKVIHOCTH  (DH3HKG
NHMHUCCKHX, (DH3HUCCKHX PV HNiio:
HATHHBIX HU3MCeHCHHHA, L1 BO3DV A LC
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MUGIIHIL A HEPBOB

HHS XADARTCPHLL  ONPCIeJIeHubIe  He-
CHCIHGHUCCKHC I CHCTHPHYCCKHE TTPH-
sHakk. Hanodooee soipametn: HeCHeH-
Grueckie npusidasit. Koy otnocar:
VOHJCHHC OOMCHO BEHICCTE H o 9HCPTHIL
KOTHUCCTBCHHBIC 1 RAUCCTBCHIBIC H3VMC-
HCHHS (DHB3HKO-NHMHYCCROTO H NHMHYUC-
CROTO COCTABA Thaiii.

3 Mblmax oo gepBax upH BO3OVK-
1CHHH BOSHHKACT 9 1CKTPHUYCCKIH TOR,
YACHPOCTPANAIONLHHCA  B1OJTL KI1CTOU-
OH yenOpatibl. [TosTroMy 00d341¢.1b-

ILEH HPH3ITAK BO3OV/AICHHA  9TO H3-
MCHEHHE  JICKRTPHUCCROIO 3dpaid  10-
BCPNXHOCTHOH  KJACTOHHOH — MeMOpatibl.

CHOMGpHUCCKHH UPH3HAK BO3OV K-
JCHHS COCTABAACT "LOHTEAbHOCTL, TIPH-
CVULAST TOJbKO 1aHIOH TRAHH, HaHlPH-
MOD, BO3ZOVACICHHAH Mbllleunast TKatlb
CORPAULACTCs,

Bos3OVAICHHE  9T0  BOJIHOOOPAS-
HO  PACHPOCTPAHSIONLIHHCH  1TPOLeCC.
BOIHHKHYE B OTHOH KJICTKEC HJIH B 0O1-
HOM €CC VUACTKC, OHO HCPCeXOIHT Ha CO-
CCAHME KJICTKH HAH HA JIPVIHC VUACTKH
ITOH AC KICTKH. [IpoBecne Bos3ov K-
ACHHSE B MBHIHILAX H O HePBAX OCVIICCT-
BAACTCH 9 ICKTPHUCCKIM TIVTEM PH
IOMOELH HOTelHa 1a JIeHCTBHA. Bos-
IMHKHVEB B OJTHOW KJOCTKe HJAH B OHOM
Ce VUACTRE, HOTCHILHAA JTCHCTBHA CTa-
HOBHTCS DA LPAZAITTCTCM (LT COCe THIN
KACTOK W1 ee vuac thos. Haanume no-
TCHHHATOB JTCHCTBHS COVAHT Halt00.10¢
TOUHBLIN HORAATC 0N BO3OV AR 1O HHS,
HPOTCRATONICTG R TRALIN i
Cilrictidet

lopyoncerie  OHOTONHUCCKH Bd 4K
Hast (DOPMA COCTOsL ANBOFO 00pd-

AU LG NN



30BaHuA. TopmoikeHHe Bcerga siBJisieT-
Cfl AKTHBHOW (DOPMOH pPeaKlHH Ha [eH-
CTBHE pasjipaKHTeJtid, KoTopasd HapsALy
C BO30OyxxKaeHUueM oO0eCcneuuBaeTr MPHU-
criocobJieHHe KHUBbIX OOpPA30BaAHUHM K
cpejle CYUeCTBOBAHUA.

Pasapaxureau. /lisg BO3HHUKHOBE-
HUA BO30OYKJeHUA HeOOX0AMMO pasapa-
KeHue BO30OYAMMONH TKaAHHU. Pasdpaie-
HUeM HA3bIBAKOT NPOLECC BO3JCUCTBHA
Ha »XUBYIO TKAHb pasjpakurtenasa. Pas-
opaxcuresb — 3TO areHT BHEIUIHEH HJIH
BHYTPEHHEH Cpelbl OpraHd3dMa, KOTO-
DbIK, ACHCTBYA HA KJETKH, TKAaHH, Op-
"dHbl U OPTAHU3M B 1l€JIOM, BbI3bIBAET
BO3OYXK/AEHHE KHUBOr0 00palzoBaHUA.

[lo sHepreTUueckKOU npuUpose pas-
APaxKUTEJU ACJAT HA PU3HUECKHE (Me-
XAHHYECKHEe, TeMnepaTypHbie, 3JeKTPH-
YeCKHEe, CBETOBLIC, 3BYKOBbLIE, PALUOAK-
TUBHbIE W3JIYUEHUA: &-, P- H Vy-JAy4d H
PEHTIreHOBbI JIVUH), XUMHUECKHe (rop-
MOHbI, KHCJOTbI, (1€JA04YH, COJH, AAbl H
T. A.) H Ap.

[l[o O6MOJOrdUeCKOMY  3HAUYEHHIO
JUI TKAHU WJIK OPTraHu3Ma BCe pasapa-
KUTEJNU ObIBAIOT AA€KBATHLIMU (OT J1aT.
adaeguatus — COOTBETCTBYIOULHH, ClIe-
[MaJbHblH) MW  HeajaekBaTHbIMH. K
a0eks8aTHbiM OTHOCSAT pa3aparKUTeiy,
NEeUCTBYIOLLHE Ha [JaHHYIO TKaHb B
OObIYHBIX YCJAOBUAX €€ CYLLeCTBOBAHUA.
K HUMM TKaHb WJH OpPradH IMpPUCIIOCO-
OuJIUCh B Mpolecce 3BOJOUKU. Harpu-
Mep, aJeKBATHbLIM pasjpaxkKuteneMm A
MbILULbLI OYyA€T HEePBHbLIH UMMNYJbC, /4
CeTYATKH rJjasza — cBeT U T. A. Heade-
K8ATHbIMIU HA3bIBAKT TAKHE pa3aparKHu-
TeJd, ACHCTBUIO KOTOPbLIX TKadHb B €C-
TeCTBEHHbIX YCJAOBUAX OObIYHO HE MO/A-
Bepraercd. lak, COKpalleH’e MblUILLbI
MO>XHO BbI3BATb ME€XaHWYECKHM pas-
ApaKeHueMm (yaap, yKoOa), 3JeKTpHUe-
CKUM TOKOM, KHUCJOTOH U JAPYTUMH XH-
MHUECKHMHU BELLEeCTBAMM.

M3 Bcex HeaaeKBaTHbLIX PAa3ipa)KUTeJIeH,
HCTMOABb3YEeMbIX TPU H3YUCHHUH (PH3HOJOTHYECKHX
[poueccoB, 0ObIYHO HauboJee IHHPOKO NpHMe-
HSIIOT 3JeKTpHUYecKMd TOK. l[locaeannu kak pas-
APaXxKUTeJb MOXHO TOUHO A03HPOBATL NO CUJE,
JJUTEJIbHOCTH H XapaKTepy BO3J1CHCTBHS Ha XKH-
BYIO TKAHb. BesuuMHa ToOKa, B3ATOro B 3KCIIe-
PUMEHTE, HEe TPaBMHPYET TKAHb H HE Bbl3blBaeT
B HeH HeoOpaTHMbIX H3MEeHEHWH. Kpome TOTO,

INEKTPUUECKHH TOK 110 CBOEH IpUpoae OJH30K
TOMY TOKY, KOTOPbIH BO3HHUKAET HPH BO3OYK/IeE-
HAX TK4HH MW CHOCOOCTBYET PACTPOCTPAHEHHUIO
HMMVJabca BO30yXAeHHA. B PU3HONOTHUECKHX
ONMbITAX W NPH TNMPOBEACHHH HEKOTOPbIX KJIHHU-
UECKHX HCCJIeIOBAHUHU NPHMEHSAIOT 3JEKTPUUECKHH
TOK, CTUMYJIbl KOTOPOTO UMEKT PasjJvuudHYIO (hop-
MY: TIPAMOYIOJIbHYIO, CHUHYCOWAAJbHYIO, JHHEH-
HO H 3KCNOHEHIWAJbHO HAPACTAIOWYI, HHAVK-
ILHOHHBIE yaapbl, KOHAEHCATOPHbIE pa3psanbl 4 T. I,
Pasapaxkawuee aedcTsie TOKa Npv BCex BHAaX
CTHMVY/J0B OJHHAKOBO, HO B 00J€e OTUeTJHBOH
dbopMe OHO NPOABAAETCH NPH HMCNOJb30OBAHHH
IOCTOAHHOrO TOKa.

Mbiititbl 1 HEpPBBI — IJEKTPOJAHTBI U [PO-
BOAAT 3JIEKTPHUECKHH TOK. llpu HakaaabiBa-
HUH HA MbIULLY WU HEPB ABYX 3JEKTPOA0B, Coe-
AHHEHHBIX ¢ MCTOYHHUKOM TIOCTOAHHOIO TOKA,
APOUCXOAUT MNepemetleHde HoHoB. K anoay yc-
TPEMJSIOTCS AHUOHbI, K KATOAY — KATHOHBI.

[IpU 1eACTBUU HA HEPB WU MBILLILLY MMOCTOSH-
HbIM TOKOM E. Tldalorep ycrawosua caeaymoiue
3aKOHOMEPHOCTH. [IOCTOAHHBIN TOK paszjaparkaer
TKaHb TOJLKO B MOMEHT 3aMblKAHHA WJAH pa3-
MbIK&HUS IeKTPUYECKOH 1enu. PasapaxeHue
TKAHU [IPOUCXO/IUT HE HA BCEM VUaCTKe, 4 JHlIb
101 aeKTpoaaMu. [Ipu 3aMblKaHWMU TOKa cpej-
He# CHJbl BO3OYXACHHE BO3HHKAET Ha KaToje,
NPU PA3MbIKAHUM -— HA dHOAE. IDTH 3aKOHOMEp-
HOCTH TOJIYUHAN HA3BaHHe <«IOJAPHBIK 3aKOH
Pa3ApaKeHHA>».

Bce pasapaKUTesd 110 CBOeH cuJe
AEJSAT Ha MOPOTOBbIC, NOANOPOTOBbIe H
cBepxnoporoBble. [fopoeossimu Ha3bI-
BAIOT MHUHHUMAJIbHbIE Ppa3fpaxKUTeJH,
KOTOpPbl€ MOI'YT BbI3bIBATb BO30VXK/e-
HUe. [loodnopoecossie — 3TO pasaparKu-
TeJIH, CHJ/1a KOTOPbIX MeHbLIE MOPOrOBOH,
ceepxnopoecossvle — pas/ipa)KuTejii 60-
Jiee CHJIbHbIE, 4eM [OPOTrOBbIe.

Has nepexoaa BO30YVAHMMOH TKaHH
K3 COCTOAHHUA PHU3HUOJAOTHUECKOTO MOKOS
B BO30yK/aAeHUE HeOoOXOAUMO HaJdHuue
ONpeaeseHHOH CHJbl pa3apaXutes,
BPEMEHH ero JeUCTBHUA U CKOPOCTH Ha-
pacTaHUdA CHJbl J€HCTBYIOLLETO pa3apa-
YKHUTENS.

J1Ast BO3BHUKHOBEHUA BO30YKIEHHS
HapALY C CHJAOH U BPEeMEHeM JIeUCTBUY
Da3apaxKuTtejass HMeeT 3HaueHue Obl-
CTPOTA HapacCTAHUA CUJbl pPa3apaKH-
TeJd. EC/IM OUeHb MEeAJICHHO YBeJUUHU-
BATb CHJIY TOKA, ACUCTBYIOLILEr0o Ha HEPB
HJKW MbILLILY, OT HYJAA A0 NOPOTrOBOU
BeJUUHUHBI, TO BO30YKAE€HHE HE HACTYV-
nutT. Hanpumep, ObICTPBIK yaap Mo Hep-
BY BbI3bIBaeT €ro BO30YyXKAeHHe, a MpH
MEeAJEHHOM HaJaBJWBAHHH Ha HeEpB
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BO3OYKJeHUs He HacTynaer. boeicTpoTy
HapacTaHUsl CHUJbl pa3AparKurtenasi Ha-
3bIBAIOT epacdueHToM pa3odpanceHus Uin
3QKOHOM epadueHTa. DTOT 3aKOH NPH-
MEHHM K JAeHCTBHIO JoOOoro pasapa-
AKHTEJS.

Bo3HUKHOBeHHe BO30YKIAEHHUA H
BO30Y/AMMOCTb TKaHW 3aBHCAT OT rpa-
AHeHTa pasapaxeHus. [lpu peHcTBHH
Ha Mbllllllbl K HEPBbl pa3/lpa’kKeHHs], Ha-
DACTAIOILEero A0 CBOEH MOPOroBOH Be-
JUUYHHbl MTHOBEHHO HWJH OUeHb ObICTPO
BO BpeMeHHU (BbICOKHHM TpajgHeHT pas-
ApaKeHHUs ), NPOUCXOAUT Aaxe KpaTKo-
BPEMEHHOEe CHHXKEeHHE Nopora Bo30y/1H-
MOCTH, TO €CTb BO30yAUMOCTL Oyger
MOBbILLIEHA.

Korpa rpaadeHT BO30yXK/AeHUA
MTOHUXKAeTCH, TO MOPor BO3OYAUMOCTH
yBeJMuruBaeTcsa. HeM HHUKe rpaiHeHT
BO30YXKIAEHUHA, TeM COOTBETCTBEHHO
3HAUYUTEJbHEEe YBEJHUUBACTCHA [1OPOT
BO3OYXKAE€HHA H CHUXK&aeTca BO30OYAH-
MOCTb Da3ApaKaeMOH TKAaHH.

[lpn Meas1eHHOM BO3pacTaHHH CHUJbI
pazapaxuTteiss B030yiKAeHHA BooOlLle
He HacTynaeT, 10 KakKoH Obl CHJbl HH
yBeJUUKBAJCSH pa3apaKuTeab. IJTO AB-
JeHHe 0O0bACHACTCH TEM, YTO 3a BpeMs
HapacTaHHUs CUJbl PA3ApaKUTeas B TKa-
HH VYCNeBalT pPA3BUTLCA H3MEHEHUA,
KOTOpble 3HAYUTEJIbHO [MOBLILIAIT [10-
pOr BO3OYAUMOCTH H TPENATCTBYKOT BO3-
HUKHOBeHUIO BO30yxaenus. [lpucno-
cobJieHHe TKAHU K MeJJIeHHO HapacTa-
OLLeH CHJe pa3aparKeHUA Ha3blBaloT
akKkoMogauuen. HeMm ckopee B TKaHHU
pa3BUBaeTCsd akKkoMmMojaalluf, Tem OoJee
ObICTPO A0JIXKHA BO3pacTaTh cHJIa pas-
Apaxkurtead, uToObl HE YyTpaTHTb CBOE-
ro pasapakamulero AeHCTBHS.

CKOpOCTb aKKOMOAallMU HeoAuHa-
KOBa vV pa3JHuyHblXx TKaHeHl. Hanpumep,
y IBUraTe/JibHbIX HEPBOB OHA BhIlle, UEM
Yy UYYBCTBHUTE/bHbIX; OYEHb MaJga CKO-
POCTb AKKOMOJAUMWU Yy CepaeyHOH H
rJ1aJKHX MbILIL KeJayaKa, KHUIeUYHHKA
H MOYETOUYHHKOB.

BUOINEKTPHUHECKHME ABNEHMA

BO3HUKHOBEHHWE U paciipoCTpaHeHue
BO3OYK/ACHUHA CBA3AHO ¢ HM3MEHEHHEM
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WIeKTPHUYECKOro 3apdja Ha TM[oBepx-
HOCTH KJIeTOUHOUW MeMOpaHbl U BHYTpHU
KJAeTKH. JDJEeKTPHUYECKHe HU3MEHEHHS]
HAYT BCerjga napaJgnienbHOo @YHKLHO-
HAaJIbHbIM U3MEHEeHHWAM Npy BO30YyxKIe-
HUH M CJy>KAT Haubosiee pPAHHUMH M
TOUHBIMH MOKAa3aTeJdaMH npouecca Bo3-

Oy KAeHHUH.

[locjte oTKpLITHA (DPHUIMKAMHU 3JEKTpHUECTBa
6bIJIO0 YCTAHOBJIEHO, YTO B ClIeLlMaJIbHbIX OpraHax
HEKOTOPbIX Pbif (3JeKTPHUCCKHH COM, 3JEKTPH-
YeCKHH YTrOpb, 3JCKTPHUYECKHH CKAT)} O6PAE3YIOTCH
JNeKTpHUeCKHe 3apfaibl. B cBoe Bpems 370 6GblIO
eAHMHCTBEHHBIM JIOKA3aTeAbCTBOM CYLIECTBOBAHHA
«KHBOTHOTO JIEKTPHUECTBAY.

HMraabanckub yuenbit JI. TasieBaun (1794),
yOe KACHHBLIH B TOM, UTO Yy BCEX »KHUBOTHbLIX TKa-
HY CJYyXaT HCTOUHHWKOM 3JeKTpUuecTBa, NpoBe
cleayioKHi onbiT. OH NMPUrOTOBHA H3 JNANKH J5-
FYUIKH HepBHO-MbllUEYHbIM npenapar (cenasiuiil-
Hblii HEPB ¢ MKPOHOMHOH MblwUed). Mbliny
B CpeAHCH YacTH HaApe3ait H CTEKJAHHbIMH
Kpioukamu HabpacbiBaal HEPB TakuM o0pasow,
4TOObI HACThL €r0 KacaJacb NOBPe K A€HHOr0 yuacT-
Ka Mblilillbl, 8 4YaCTb -— HEIMOBPEKIACHHOIO (PHC.
58, A). B momeHT HalOpacbiBaHusl HepBa MbIl-
lia cokpaiuaaach. B 3t1om oneite [ anbBanu, Kak
no3aHee noxkasaJa 3. [lobya-PeidMoH, MbllILA CO-
Kpailllajacb B pe3y.bTaTe pa3ipa)eHUs HepBa
3MEKTPHUYECKHUM TOKOM, HCTOUYHHKOM KOTOPOIro
Obl1a pPA3HOCTb NMOTEHUHAJOB MEXAY MNOBPEXK-
AC€HHbLIM H HeMOBPeXJIeHHbIM Y4acTKAMH HCIbITY-
eMOM MbIUILbl (MNOBPEXKIACHHBIH YUaCTOK 3apsiKeH
OTPHULLATEJIbHO, & (leJbld — MOJ0KHUTEIbHO).

Hananuue 3/€KTPUYECKOTO MOTEHUHana IpH
BO3OV>XA€HHUH Obl1O MOKA3aHO B OIlbITE BTOPHY-
HOTO COKpallleHHsl, MNOCTABJE€HHOM Y4€HHKOM
["anbBany K. Marteyuuu (1838). B stom onnite
OpaJy 1Ba HEPBHO-MbILUIEUHBIX fiperapara, HepB
[epBOro npenapaTta NOMELLAAH HA 3JeKTPOb
HCTOYHHKA 3IJEKTPHUYECKOTo TOKAa, a HEpPB BTOPO-
ro — Ha mblliny nepsoro (puc. 98, b). Pasapa-
KEHHe HepBd MNePBOro Ipenaparta  BbI3biBAJO
cokpawernne obeux Mbiwi. COKpaUleHHe MblLI-
bl OOBACHAKT pas3ipa’XeHHeM €€ HepBa 3JeK-
TPHUYECKUM TOKOM, (POPMHPYIOUIHMCH B Mblilllle
epBOro npenapara Npyd ee CoOKpalwleHHH,

Onbitel NanabBaun 1 Mateyuun nocay»xHIH
HauaJ oM aJekTpodusdodorud. Hceeaegosanusn
B sJeKkTpodusnogorun ¢ 1841 r. nposoaua Hiwo-
6ya-Perimon. OH BBe1 TEepMHHbl «TOK MOKOH»
H «TOK 1eHCTBHAA», KOTOPbleé B HacToflllee Bpema
HA3BIBAIOT AOTEHUUUAOM NOKOS U NOTEHUUANOM
detcT8UA.

K xonny XI1X 1 B Hauaae XX B. CTaJ/10 H3BECT-
HO, HTO 3JCKTPHU@CKHE ITOTEHLIHA bl 00pa3ylTCs
BO BCEX XHWUBLIX TKaHAX.

OAHON U3 NEPBbIX TEOPHH INPOMCXOKIAEHHT
OHO3NEKTPUUECKUX MOTeHIlMa 0B Oblla ajbre-
DaMOHHAA, HIH AHPPY3HOHHAA, TEOPUS PYCCKO-
ro ¢usmoacra B. 1O, YHarosua (1890}, ocHo-
BAHHAA H4 TEOPHH 3IJEKTDPOJHUTHUECKOH IHCCO-
uuanny Appennyca. B. KO, Haroseu ycranosua,




58 O6HapyxeHne GHOTOKOB:

A onbltoM [ aassann 6¢3 Metangaa: b ——
BTOPDHUHBLIM  COKpallleHueM; [ — CTeKJAHHbIe
KPIOUKH, 2 - CCAAAHWIHLIA HCPB;, J - HKPO-

HOXKHasA Mbllila; 4 — 3JCKTPOAbl HHAYKILHON-
HOH KAaTyIUIKH

YTO B MOBPEKACHHOM HUJH Pa3AparkKaeMoM YUacT-
Ke I1OBbiIAeTCA OOMEeH BeIUeCTB H  YCUJCHHO
obpasyerca H,COs, kotopasi 6blcTPO AMCCOILH-
HPYET Ha OOJOXKHTENbHO 3apsKeHHbie HOHbI

H u OTPHUATENBHO 3apAKeHHble aHoHbl HCO ;.

M3 storo yuacrka uonel H™ auddyvHaupvioT
10 BCeH TKaAHU ObicTpo, a HCO; ™ meaneHHo,
B pe3y.abTaTe Yero BO3HHKAeT pPa3HOCTb [OTEH-
(HAJOB MEXIY HOPMAJbHbIMH VUAaCTKAMH TKAHHU
H MOBPEXKJAEHHbIMH HWJH pa3apakaeMbIMH.

HO. bepruiteitn (1902) npedgoxXKua meu-
OpaHHYIO TEOPHIO BO3ZHUKHOBCHHUSA 3 T€KTPHUECKHX
MNoTeHUMAJOB XHUBbIX TKaHed. OHa 6bli1a OCHO-
BaHa TOJLKO HA pa3HMUe 3apsAJ0B BHYTPH H CHa-
PyXH KNeTKH. OAHAKO NocJaeAyIolUIHe HCCJe10Ba-
HASL 110Ka3aJH, 4YTO 3Ta TeOpPHA He MNOJHOCTbIO
OTpdxKaeT NPOHCXOXKIAeHHE OHONIeKTPUYECKUX
[TOTEHILHAIOB,

baarogapsa npoBeaeHHIO 3J1€KTPOH-
HO-MHKPOCKONHYECKOro HCcael0BaHus,
DEHTTEHOCTPYKTYPHOTO aHAJNH3a H DALY
APYIHX METOL0B YCTAHOBJIEHO, UTO BCE
KJTETKH MOKPbITbl MeMOpaHou. Membpa-
Ha — 3TO CJOXKHOE CTPYKTYpHOe obpa-
30BaHHE TOJIUIMHOM ©6—10 HM, cocToSA-
111€€ B OCHOBHOM H3 0€/IKOB H JIMITHI0B.

B HacTosiliee BpeMsi o6LLENPHHATA
KHUAKOCTHO-MO3aHUHASA MOAeJdb CTpoe-
HHA memOpaHbl. CorJacHo AaHHOW MO-
1eaH MemOpaHa ofpasoBaHa JByMS
CTJOAMH  (POCPOJSHUINUIHLIX  MOJIEKV.JI.
B dochoaunuanbie caodM norpy»KeHsl
MOJIEeKY. bl OenkoB. HacTb 6enKoB rJay-
OOKO BXOAUT B QOCPOIUNTHAHBIN GHCIOH
HIH JaXKe MPOHUKAeT HACKBO3b, a YacThb
0€/JIKOB JIHUIb YAaCTHYHO CONpHKacaeTcs
¢ pocoaunuaamMu (puc. 59). B Tpex-
MEPHOM H300paKeHUH OeNKH BbITIAAAT

KaK KpyfriHble, 6eCcnopai04HO PAacCo.10-
KeHHble 1100y bl. BbigeseHnl ocobble
6€/JKH, KOTOPbi€ NPOHHW3bIBAIOT MEM-
OpaHy n 06pasyloT nopbl, HJAH KaHaJbl.
KaHaJj COCTOUT M3 COOCTBEHHO TpPaH-
CITOPTHOH CHCTEMBl H TAK Ha3biBaeMoro
BOPOTHOTO ME€XaHH3Ma — «BOPOT», VII-
PaBJSAEMbIX IJIEKTPHUYECKUM ITOJIEM Me-
MOpaHbl. «Bopotay MOryT HaxoauTbCH
B ABYX MMOJIOKEHHUAX: OHHU WJIH 3aKPbITHI,
HJIH OTKPbLITbl. CymmapHasi NpoOBOJH-
MOCTb MeMOpaHbl A TOTrO HJIH HHOrO
HOHa ONpelesAeTcsd YUC/JIOM OJHOBpe-
MEHHO OTKPBITbIX KaHlaJoB, IPOHHILA-
eMbIX IJIft 1aHHOTO HoHa. MoHHbie Ka-
HaJbl HEPBHBIX H MbILUIEYHLIX KJ/JAETOK
noApasae]sioT Ha HaTpUeBble, KaJiue-
Bble, KaJvbllUeBbie U XJOPHbIE. DTO Bbl-
ACHEHO BO3AE€HCTBHeM Ha MeMmOpaHy
pPa3/iHUHbIMH XHMHYECKHMH BelllecTBa-
MH, KOTOpbIe OJIOKUDPVYIOT T€ WJIH Apyrue
KaHaJbl. HarpueBble KaHaJbl OJ0KH-
pyeT TeTPOLOTOKCHH, KOTOPbIH 0Opasy-
€TCA B TKaHAX HEKOTODbLIX pbld M cana-
Manap. Kanavesble KaHaJjbl MOTYT ObIThb
OJTOKHPOBAHBI HEKOTOPbIMH OpraHuye-
CKHMH CO€JAHHEHUAMHU (BepaMIluJ, HHU-
deaunuH). /lnameTpbl Ka.JHeBbiX KaHa-
JOB O0KoJjo (0,3 HM, HarpueBblX —
0,0 HM.

B COCTOAHUH NOKOS MPOHHLAEMOCTh
KJ€TOUHOH MemMOpaHbl AJs5 pa3HblX HO-
HOB HeoAaHHakKoBa. OUHa XOpolo Mpo-
HUllaeMa AJst HOHOB KaJaud. [IpoHuLa-
€¢MOCTb HOHOB HaTpPHUHA MeHblle B 25 paas,
a HOHOB XJs0pa B 2 pasa, yeM NMPOHHLIA-
€MOCTb HOHOB KaJlHsl.

B pe3y/jbTaTe HCMOAb30BAHUA pa-
AHOaKTHBHBIX H30TONnoB Na~** u K** yera-
HOBJIEHO, UTO 3TU HOHbI JABHXXYTCH ue-
pe3 meMOpaHy B 00€e CTOPOHHI.

Teopua BO3HHKHOBEHHA OHO3JeK-
TPHYECKUX NOTeHUHANO0B. B KoHle H50-x
rojoB A. Xo1KKUH, A. Xakcavu Bb. Kartu
MpeaT0XKH/AH HOBYIO TEOPHIO BO3HHKHO-
BeHHsA OHOIJEKTPUUECKHUX TOTEeHIIHa-
JIOB, NOJYUYUBLIYIO HA3BaHHE COBPEMEH-
Hast MeMOpaHHasd TeOpUA, WJIH TeopHs
HaTpHH-KAJHEBOTO Hacoca.

[TotTenuunaa noxkos. Mexay
BHYTPEHHEH M HapPYyXHOH NOBEPXHOC-
TAMH KJE€TOYHOH MeMOpaHbl Bceraa cy-
L1eCTBYET PA3HOCTb  3J€KTPHUYECKHUX
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Mo3zanynaa Moaeab KJACTOUHOH MemOpa-

Hbi .
i HHTCTPadbHbld OcnoK:, 2 nepudepuue:
CKHU 6CN0K: J -~ JHIHIHBIA 61C100

NOTEHIHAJOB: HAPYXKHAA [HOBEPXHOCTD
MEMOpPaHbL 3apAKeHa HOJOXKHTEAbHO,
d BHYTPEHHAHA — OTpHIATEAbHO. Pa3s-
HOCTb 3aPAOB MEXKAY HApPYKHOH H
BHYTPEHHEH ITOBEPXHOCTAMH KJCTOUHOH
MEMOpaHbl B COCTOAHHUU (PH3HOJOTHYUE-
CKOIO MOKOS KJETKH HAa3biBACTCH 110-
TCHUHMAJAOM 110KOA. B COOTBCTCTBHH
C COBPEMEHHbIMH [IPEACTABACHHUAMHU 110-

.y

TeHUHAJ bl TTOKOSA H JeHCTBHS 110 CBOEH
[PUPOAE ABAAIOTCH MeMOPAHHBIMHU [10-
TeHIIMaJaMHU.

[forenumas nokoa MOKHO H3MCPHTb, CCIH
¢ MOMOILBH) MHKPOMAHUITYAATOPA BHYTPL HEPB-
HOH WM MbLIILICYHOH KJAETKH BBECTH TOHUAHIITHH
MHKPOJICKTPO/ H3 KBApPHUEeBOIO CTERJL, 3a110.7-
HCHHBIH JEKTDOJUTOM, & BTOPOH AIEKTPOA 110-
MCCTHTDL Ha HOBCPXHOCTH KJIeTKH. [loreniina.
MOKOA Y pastbiX KJICTOK HMeeT BeJAHYHHY  OT
ot} 10 90 mB. PasznocTb NoTeHInHa.108 MOAKNO
OOHAPYIIKHUTL U B TOM CAVUAC, CCAH OJHH 3JCK-
TPO MOMECTHTL HA [HOBCPXHOCTH MbllIIbl WK
HepBd, a4 APYrou Hd CPEe3 9TOrO Ke upend-
patd. «BHYTPHKACTOUHLIM»  3JCKTPOTOM OyieT
TOT, KOTOPLIK [IOMCIIEeH Ha Cpe3 MbIHIL HiH
HEPBA.

DJACKTPOUIMEPUTCIbHBIA TTPHOOP  TTOKAMKET,
UTO HCHOBPCXKIACHHBIM YUACTOK 34pdKeH I1040-
HKUTEJbBHO, a MOBPEAKACHHDBIU - - OTPHILE-
TEJIBHO.
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COrJIdcHO COBPCMEHHOR meMOpan-
HOH TEOPHH [HOTCHILMAA 1TOKOS BO3HH-
KAeT 34 CUCT HACCHBIHOTO H aKTHBHOTO
ABHXKECHUS  HOHOB depes MeMOpaHy.
[laccusroe dsuxmenue HOHOB OCYLLECT-
BAACTCH 11O I'PAJLHCHTY * KOHUCHTPALKH
H He TpeoyeTr 3aTpdarbl sHepruu. Kie-
TOYHass MeMOpaHdad B COCTOAHHH MOKOS
OboJiee MpoHUHLAaeMd 119 HOHOB Ka. 4.
LInTonanaszva  vblnicudbix W HEPBHbIX
JACTOK colepxuT B 30 50 pas dosbule
HOHOB KAJHUA, UCM BHEKJIeTOUHASA AKHL-
KOCTDL, TO €CTb KOHIICHTPAILUSA 3TUX HO-
HOB B I{UTOILIA3Me 11oBblicHa. MoHbl
KaJausl B LLUTON1A3ME HAXOAATCH B CBO-
OOAHOM  COCTOSIHHH W 110 TPadHCHTY
KOHIEHTPAUHH  JAHGQYHIHPYIOT dHepes
CICTOUHYIO MCMOpAHY BO  BHEKJAETOY-
HVIO AHAKOCTh, B HCH OHH HE pPAacCeu-
BAIOTCS, d YACPKHBAIOTCSA Ha BHCILIHEN
HOBCPXHOCTH  MeMOpaHbl  BHYTPHK.IE-
TOUNBIMH AHHOHAMM.

BUVTPH KJACTKH COAEPARATCH B OC-
HOBHOM @HHOHbI OPTAHHYECKHX KHCJIOT!
ACHAPATHHOBOH, VRCVCHOH, NHPOBHHO-
rpajadon U oap. Coaepzkanve Heopra-
HUUECKHX dHHOHOB B KJETKe CPABHH-

[ pauent  Mepa Bo3pacTanis UAH yObI-
BAHHH Ha CAHHHILY H3MCPCHHA (KOHIEHTPAILNH,

Macchl H Ap.).



TeJbHO HeOOAbIIOe. AHWOHbLI HE MOTYT
MPOHHKATHL Yepe3 memOpaHy M 0CTAITCH
B KJIETKE, paclloiaradchb Ha BHYTPEHHEH
1OBEPXHOCTH MeMOpaH-I.

Tak kak WOHLI KaJaus HMeIT Mo-
JIOXKUTEJbHbBIM  3apsj, a aHHOHbI -
OTPULLATEJIbHbBIM, TO BHEHIHAA TOBepX-
HOCTb MeMOpaHbl HPH 3TOM 3apsxKa-
ETCH MOJOXKHUTEJAbIO, 8 BHYTPCHHAA -
OTPHILATEJILHO.

HMounos HaTpust B 8—10 pas3 6oablie
BO BHEKJCTOUHOHW MKUIKOCTH, UeM B
KJETKE, IIPOHHUACMOCTh UX Uepes3 MeM-
OpaHy HezHauyuTe abHA. | IpOHUKHOBeHUe
HOHOB HATPUA U3 BHCKJCTOUHOM YKH]I-
KOCTH BHYTPb KJETKH TPHBOJIHT K He-
KOTOPOMY  YMEHbBIIICHHUK) TNOTeHllnaaa
nokosi. ludpdysua B KIETKY HOHOB
XJ10pa, cojep:Kauue KOTOPbIX BO BHe-
KJACTOUHOH XKHAKOCTH B 10— 30 pa3s
BbIlLI€, BbLi3LIBACT HCKOTOPOE YBEJIHUE-
HUE 1HOTEHLHAJaa [TOKOA.

B peaysbTarte 11aCCUBHOIO JIBHXKe-
HUA WOHOB HATPHUA U KaJHA N0 KOH-
HEHTPAULUOHHOMY TPALHOHTY J0JKeH
Obi/1 Obl HACTYIMTL MOMEHT, KOrjaa HX
KOHUEHTPAIMH B KJACTKE W BHEKJETOH-
HOH »KHAKOCTH BbIPABHAJHCL H pas-
HOCTb NOTEHILHAJOR Hcuesdsaa. OaHako
3TOTO HE MNPOHUCXOAHMT, TAK KAK B MeM-
OpaHe CyuleCTBYCT CeUHAAbHbIH MOJIe-
KYJAAPHbIH ME@XaHU3IM, KOTOPbIH obecre-
YHBACT AKTUBHbIH [1€PEHOC HOHOB Ha-
TPUS H KaJjdusd B CTOPOHY UX MOBbILICH-
HOH KOHUEHTPAIMKH H NOJAEPKHBAET
HOHHYIO aCUMMETPHIO.

AKTUBHBLI NEPEHOC LOHOB OCYHLILECT-
BJIA€TCA B pe3yJbrare AefATe/IbHOCTH
HOHHOTO HAaTPHU-KAJHEBOrO  Hacoca.
Mmeercsa runotesa, CorJacHo KOTOPOU
HATPUH-KAJUEBbIH HACOC TIPOU3BOAUT
[epeMeIleHue HOHOB HATPUHA H KaJus
C NOMOULbK) CHNCUHAJbHBIX MOJEKYJI-
IEPEHOCUHUKOB OCJKOBOH UJAH GEJIKOBO-
JUNUAHOW 0NpHpobl. [lepeHocuuk Ha
BHYTPEeHHEH TOBEepPXHOCTH MeMOpaHbl
3aXBatbhlBaeT U3 UUTOMJIA3Mbl HOHbI Ha-
TPUA W NEPEHOCHUT HX HA HAPYXKHYIO
NOBEPXHOCTb MEMOPAaHbI, TO €CTh BbIBO-
JUT K3 KJACTKH. 3/1€Cb HOHBbl HATpHA
OTULETIJAIOTCH, & K [ePeHOCUYHKY TpPH-
COCIMHAIOTCH HOHBbI KaJusd, ¢ KOTOPbIMHU
OH JABHXKeTCA 00OpartHO K BHYTPEHHEH

NOBepXHOCTH MeMOpaHbl. B pesyJbTa-
T€ ITHX MPOLECCOB KJETKA COXpaHHAeT
BbICOKYIO KOHIIEHTpAIIHID HOHOB KaJ M4,
A BHEKJETOUHAA »KUAKOCTb — HOHOB
HaTpHHA.

B pe3dyJsbTarte AeUCTBHA HATPHU-KA-
JHMEeBOr0 HACOCa Ha KaX/Able TPH HOHA
HATPHUA, BBIBOJMMbIE K3 KJETKH, B KJ€T-
Ky 1IOCTYNAaloT TOJbKO IBa HOHA KaJusl.
Takum 06paszom, HATPUHU-KAJUEBbIH Ha-
COC BBINOJHACT ABOAKYIO (OYHKUHIO:
BO-MEPBbLIX, OH CO3/4aeT U I[OALEPIKH-
BaeT TpPAaHCMeMOPaHHBIU I'PAIHEHT KOH-
eHTpaUMHd HaTpPpHUs W KaJjufd, H, BO-
BTOPbIX, T'eHepUpPYeT PAa3HOCTb MNOTEeH-
LHAJIOB, CYMMHDPVIOULYIOCH C NOTEHLHA-
JIOM TMOKOfl, C03/1aBa€MbIM NACCUBHbIM
ABHKEHHEM HOHOB uyepe3 MeMmOpaHy.

PaboTa HaTpHH-KAJHEBOr0 HacoCa
10 NMePeMeIEeHUI0 HOHOB HATPHA U Ka-
JHUA B CTOPOHY UX NOBbILLIEHHOH KOHLEH-
Tpauuu tpedyer 3atparthl 3Hepruu. He-
NOCPEACTBEHHBIM HCTOUHHUKOM €€ CJly-
KHUT 3HEPrUss MAKPOIPTUUECKUX CBS-

3¢ aJ€HO3HHTPHUODOCHPOPHOH KHUCJOTI
(ATD).

Pacuiennenne AT® npoucxoaur
No4 BJUAHHEM @epMeHTa aACHO3HH-
Tpudocdarasbl. AKTHBHOCTb  3TOTO

(hbepMEHTA TOPMO3AT IVIMKO3UAbI, Oya-
Gaud u cTpodaHTuHbl. (OTpaB/aeHue
{ePBHBIX BOJIOKOH MOHOHOJALEeTaTOM,
HLHAHUAAMH, AMHUTPOPEHOJOM U APY-
"MMH  BEULECTBAMH, BLIKJOYAKUIMUMHU
Ipouecchl TJHKOJHU3a U cuHTe3a ATO.
TPHBOIUT K CHHXEHUIO COAepKaHUSA
AT® B uutonsasMme MU MpekpalleHHIO
paboTbl HATPHUH-KAJHEBOrO  HACOCA.
B pe3yJbTare 3TOro KOHIEHTPAalHUH
HOHOB 110 00€ CTOPOHBLI MeMOPAaHBbI Bbi-
PABHUBAIOTCHA, [1IOT€HUHAA NOKOA
YMEHbUIACTCA HJAH 1a2KE NMOJHOCTHIO HC-
4e34€T.

[lotTenuunan penctBus Bcee
KJETKH BO30OYIHUMBIX TKAHEH TMPH JeH-
CTBUHU pa3JHUUHBIX pas3jparkuTejied Jo-
CTATOYHOH CHAbl CTOCOOHBLI NePEeX0JHTh
B cocToAHHe BO3OY K AeHHA. Ob6da3aTteb-
Hbld NPHU3HAK BO3OYIKJIEHUHA — HU3MEHe-
HHE 3JEKTPHUECKOrQ COCTOSAHHA KJe-
TOUHOU MemOpanbsl. [loa BaudgHHem
pasapaxKeHusa 3apsia memMOpaHbl Ha-
UHHaeT ObICTPO YMEHbLIIATHCA OT HYJA
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H 3aTeM BHOBb MOSIBASETCH, HO TOJIBKO
¢ o6bpaTHblM 3HakoM. [lpoucxoaur ne-
pe3apdlka, HWJAH peBepcHusi, 3apsdaia
veMOpaHbl: BHYTDPEHHHAHA €€ CTOPOHA
3apAKaAeTCHd MOJOKHTENbHO, & HAPY K-
HAA — OTpHUUATeNbHO. 34TeéM BHOBb
BOCCTAHABJUBAIOTCH MNePBOHAYAJbHbIE
3apaabl  MemOpadbl. [lukooGpasHoe
KostebaHue noTeHUuran a, BO3HUKAIoLLee
B PE3yJbTaTe KPATKOBPEMEHHOH [Mepe-
3apAaakd MeMOpaHbl M MOCJAEAYIOULEro
BOCCTAHOBJCHHUA ee MCXOJHOTO 3apsjia,
Ha3blBAeTCA [OTEHLIHAJOM JAEUCTBHA.
Taxkoe Konebanue 1oTeHuMaga npoaoJa-
xKaetced 1-—5 Mc. BesnyuHa noTeHUHM-
ana JIeHCTBHUA HeEpBA H CKEJeTHOH
Mbluliiel  coctasaser 115—120 wmB.
B noteHuda e JeHCTBUA pa3ivyaioT
MUK AJHUTENbHOCTBIO 0,0—0,8 MC U Cile-
10Bble norteHuuaJdnl (puc. 60). lluk
oTeHuMasa ACUCTBUA CBHA3AaH € MNPO-
HeCCOM BO30OVXIAEHUA, OH HMEEeT BOC-
XOAALWLYID W HUCxoAsUyw ¢aabl. Bo
BpeMA  Bocxoaduled (¢asnl BHauaJe
HCcUe3aeT UCXO/HAA NMOJNAPU3AULUA MeM-
OpaHbl, MO3TOMY €€ Ha3blBaloT (Pa3oH
denoaapusayuu, 3aTeM HU3MEHAeTCH
3HaK MoTeHlUKana — pegepcusi. Bo Bpe-
CA HAUCXOJslLeH (pas3bl 3apaa MeMOpaHbl
BO3BpallaeTcsd K YPOBHIO [OKOA, U ee
Ha3blBalT penoaapusayued. llpu pe-
NoJApH3alUdd OTMEYaT CaeJ0Bbie MOo-
TeHUHAaJAbl: CJAeA0BYIO AENOJAPH3ALIHIO
W CJeA0BYIO runepnoaspusauudio. Cae-
10Bble [I0TeHLHaJbl CBA3aHbI € BOC-
CTAHOBHTEJ/IBHBIMU MpolleccaMu rocie
OKOHUYaHHUA BO3OYKIACHUA.
CoBpeMeHHass MeMOpaHHasi TEOPHHA
06'bAACHAGT MEXaHH3M BO3HHKHOBEHHS
10TeHUMa a JedCTBUSA CaedyIoliuM 06-
ha3oM. [lpu nedlcTBUH pasapaKkuresen
10DOrOBOH HJIH CBEPXIIOPOIrOBOH CHJIbI
HacTynaeTr AenoJsApH3alUAa KJAETOUHOH
memOpaHbl. Korga genoJjisipu3dallusd
JIOCTHTaeT HEKOTOPOH KPUTHUECKOH Be-
JUUYUHDBI, OJHOBPEMEHHO 3a [A0JU MHJ-
AUCEKYHAbl OTKPblBA€TCA MaKCHMaJb-
HOe KOJIMUeCTBO HaTPHEeBbIX KaHAaJIoB,
MPOHHULAeMOCTb MeMOpPaHbl AJA HOHOB
HaTpuA Bo3pacraet B 500 pa3 no cpas-
HEeHHUIO ¢ NoKoeM. B pesyabrtare 3TOro
HOHbl HATpHA K3 BHEKJETOUHOH KH/-
KOCTH, Ije MX KOHLUEHTpaUHs NOBbILIE-
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Ha, JAaBHHOOOpPA3HO  YCTPEMJAIOTCH
BHYTPb KJIETKHM H YHOCHAT C HAaPYKHOH
MOBEPXHOCTH MeMOpaHbl NOJOKHTENb-
Hble 3apsAAbl, 3HAUUTEJbHO YBEJHUUBAA
MX KOHLEHTDPAIIHIO B KJETKEe; BHYTPEH-
HAA MOBEPXHOCTL MeMOpaHb npuobpe-
TaeT TMOJOXHUTENbHbBIH 3apdAn. Bcoien-
CTBHE YMEHbLLIEHUA TOJOXKUTEIbHbIX
3aPAJA0B HAPYKHAA MOBEPXHOCTb MEM-
OpaHbl 32 CUET BHEKJETOUYHBIX aHHOHOB
3apsxKaeTrcsd OTPULATENbHO.

Ho yBesidyeHHe HATPHEBOU MPOHH-
[1aéMOCTH OUEHb KPATKOBPEMEHHO H
aauTeda npumepHo 0,0—1,0 mc, nociae
Yero IMPOHUILAEMOCTb MeMOpdHbl A4
HOHOB HATPHHA BHOBbL [MIOHWXKAETCA A0
HCXO/IHOT'O YPOBHA B PE3YJ/bTATE YMEHb-
LIGHUA KOJHYECTBA OTKPbIThIX HATpUE-
BbIX KaHaJoB.

[lpennonaratoT, 4To B HATPHUEBBIX
KaHaagax UMEIOTCHA JBa THNA «BOPOT»:
ObICTPble AKTHBAILLMOHHBIE U MeJCHHbIE
HHAKTHBALLMOHHbIE, Pe3koe noBbillIeHHe
[IPOHULAEMOCTH MeMOpaHbl AJ9 HOHOB
HATPUA CBA3AHO C OTKPbLITHEM aKTH-
BAaULMOHHBIX «BopoT». [locaeaywoilee
YMEHbIIIEHUE MPOHHUAeMOCTH MeMOpa-
Hbl OJA HaTpUA OOYCJOBJIEHO 3aKpbl-
THEM ME[JIeHHbIX HHAKTUBALHWOHHBIX
«BOPOT». JlaHHbIM npoLecc Ha3biBAIOT
UHAKTUBAQUUEU MEeXAHU3Ma Harpuesou
npoxHuyaemocTu. B peayabraTte HHAKTHU-
BALIMKM MOCTYIIJIEHHE HOHOB HATPHHA B
KJIETKY DPe3KO yMmeHbluaercda. Beaea 3a
3TUM [IPOHHIIAEMOCTL MeMOpaHb A/
HOHOB KaJus nosbiwaerca B 10—
15 pa3. OHH HAYUHAIOT YCHACHHO BbIXO-
AUTb M3 KJeTKH MU, YHOCH H3 Hee I10J10-
’KUTeJibHble 3apsbl, BOCCTAHABJAUBAIOT
HCXOAHYIO  PA3HOCTh  TMOTEeHIHaJO0B,
TO ecTb MemOpaHa onAThL npuobperaer
CHAPYXH MOJIOXKUTE/IbHbIM 3apsl, a U3-
HYTPH — OTPUUATEJbHbIH.

B kaaueBbix KaHaJsax rpepnosaara-
0T HaJuuHe TOJbKO OAHHUX AKTHBA-
LMOHHBIX «BOPOT». B COCTOAHUM NMOKOA
K HaJIMUKSA [OTEeHL KA a MOKOA OTKPLITA
TOJNIBKO 4acTb «BopoT». [lpu obpa3so-
BAHUK BOCXOASILLLEN YACTH MHKA MOTEH-
LuMaJna JedCTBUA M Nnepe3apAnKH MeM-
OpaHbl KOJMHUECTBO OTKPBLITbIX «BOPOT»
yBe/JAUUYUBAETCSH, B pe3yJ/abTaTe uero npo-
HULlaeMOCTb MemMOpaHbl Al HOHOB
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60 Cxema notenunancs nokos (A) u ne#ct-

BHA (H) M MexXaHH3IMb! MUX BO3HHKHOBe-
Hua (5):

MB — MHAINBO/LTBL, EK -~ ypOBeHb KPpUTHUE-
CKOH JUMOJAPHIAIUMKM (NOPOr BO3BYILKMOCTH) ;
[T1f1 — notenuuan nokos: f1/ — mnorenuunan
aedcrRud: [ — nenoasipusauua, 2 -~ pesep-
CUst (nepesapaaka memMOpaHbl),; 8 ~- penoJis-
pU3aUHA, 4 — cJenoBan AENONAPHIAUMUA, & —
cJefoBan THNepnoaspu3alHg; a — membpa-
Ha, O — LUHTONJIAa3Ma. [lpambie cTpeaku yKa-
3bIBEIOT HalpaBJ/eHUe NAaCCHBHOTO JABHXKEHUS
HoHOB K™ W Na™ no rpaauenty KoHueurpa-
WHH, CTPEAKU € KPYMKAMU — AKTHBHOE [BH-
XKEeHHe 3THX HOHOB NPOTHB TpajHEeHTa KOH-
NeHTPaUHH (HOHHBIH HATPHH — KaJiHeBbiH Ha-
COC)

KaJaus nosbiwaercs. Ilocse BoccTaHOB-
JeHUs NoTeHUHaJa MOKOHA 4acTb <«BO-
POT» B KaJ/JIHEBbLIX KaHaJax ONfATb 3a-
KpblBaeTCsd M BOCCTAHaBJMBAETCsl HC-
X04Hasl I[epBOHayaJbHasi [MpoHHULIAe-
MOCTb MeMOpaHbl AJs HOHOB KaJlusl.

CaepoBateabHO, TMOTEHIMAJd HAEH-
CTBUA BO3HUKaeT B pe3yabTaTe MNpo-
XOXKJAEHHUST HOHHLIX [IOTOKOB Uepe3 MeM-
OpaHy: ABU>KEHHEe HOHOB HATPHUSA BHYTPb
KJAETKHU MPHBOIAHUT K Nepe3apsiike MeM-
OpaHbl, @ BbIXOJA H3 KJETKH HOHOB Ka-
JUA BOCCTAHAaBJHKBAeT HCXOAHbIH [O-
TeHuMas nokos. IloToku npuban3u-
Te€JbHO PaBHbI 110 BeJHUYHHEe, HO CABH-
HYTbl BO BPEMEHH.

B o6pa3oBauuu noTeHuwana aei-
CTBUA B BOJIOKHAX IIAAKUX MbIlLL Ha-

PALY C HOHAMH HATPUSA U KaJUs yuacT-
BYIOT HOHblI KaJbllHf, 00YyCJ0BIHBAA
PEBEPCHIO MOTEHIKAJE MOKOA.

[Ipn pencrBuu caabblix, TO €CTh A0-
NMOPOroBbIX, pa3ApaKUTenen npoHuLLae-
MOCTb MeMOpaHbl A/ HOHOB HAaTPHHA
YBEJHYHUBAETCHA HE3HAUUTEJNbLHO U J€eM0-
JAPH3aLUHUA HE JOCTUraeT KPUTHUYECKOTO
ypoBHsl. Takasa penonsipy3dauus nogay-
YHJ1a Ha3BAHHE MECTHO20 NOTeHyuaAd,
KOTOPhIH HE pacnpoCTpaHsaeTcs, a 3aTy-
XxaeT BOJHM3H MeCTa CBOEro BO3HUKHO-
BeHHUA. [IpH MOBTOpPHLIX A0MOPOroBbIX
pasapa)XeHUsIX OHH MOTYT CYMMHUPO-
BaTbCH, AOCTHUI'ATb KPUTHYECKOIO ypPOB-
HY AenoJsipyM3alld U Bbl3blBATb [MOSB-
JJEHHE MOoTeHUHaJa AeUCTBHUA.

[IpoBenenne BoO36YXKieE-
HHs [loTeHurnan gelcTBHSA, BOBHUKHYB
B O1HOM yUacCTKe HePBHOU KJETKH, HEPB-
HOTO HJIH MbILIEYHOI0 BOJIOKHA, ObICTPO
pacrnpocTpaHsieTcs Mo BCeH KX MoBepXx-
HOoCTH. [lo cBOeH cuJe noreHuuaa geH-
cTBUSA B 0— 10 pa3 rnpeBbillaeT nopor
BO30YAUMOCTH — CHJY pa3sapaKeHus,
KoTopasa HeobOxoauma A48 Bo36yxKie-
HHUA COCEAHEro yyacTka, HaXoAs Werocs
B COCTOAHUHU MOKOA.

[loTeHuuan agedcTBUS pacnpocrtpa-
HAETCH BJIeACTBHE (POPMUPOBAHHUA TAK
Ha3biBA€MbIX JOKaJabHbIX, HJH KPYro-
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BbIX, TOKOB. Koraa B KakoM-au60
YUACTKE HEPBHOIO UJMU MbILIEYHOIO BO-
JOKHa obpasyerca BO30OYXKAeHHE H MO-
ABJAETCH NOTeHUHAA NEHCTBUA, MEXKY
BO3OVXKAECHHBLIM U COCETHUM HEeBO30Y K-
JEHHbIM Vy4aCcTKAMHU BO3HHKAET pas-
HOCTb TOTEHLUHAJOB. JTa Pas3HOCTb
NOTEHILMAJOB MPUBOAHT K MOABJEHHIO
JJOKAJIbHbIX (KPYTrOBbiX) TOKOB, LHPKY-
JUDPVIOULHX MeXAY BO30OYKIACHHbIM W
HEBO30Y KIAEHHBIM yyacTkamMu memoOpa-
Hbl 110 BHEUIHEH U BHYTPEHHEH ee CTO-
poHaMm. BHYTpH BOJIOKHA KPYTOBOH TOK
HIeT OT BO30YXKAEHHOro y4yacTka K
HEeBO3OYXKAEHHOMY, MO BHELIHEH CTO-
POHE — OT ydacTKa MOKOHA K BO30YXK-
NeHHOMY. KpyroBou ToOk, Kak H J1000H
INTEKTPHUECKHUH TOK, pasjparkaeT He-
BO30OYX/IEHHBIH Yy4acCTOK, YBeJHUUBAET
TPOHUILAEMOCTL ero MemMOpaHbl JJif
1OHOB HaTPHUA K BbI3biBaeT 00Opa3oBa-
HUe [TOTeHLHa/1a ICUCTBHA B 3TOM ydacT-
K€, a B Yu4acTKe, KOTOPbIH paHee OblJ
BO30OYXK/I1€H, BOCCTAHABJIUBAETCH [10-
TeHIHaJ NMOKoA. LlaHHbIKH Npouecc MHO-
FOKPaTHO MNOBTOPSAETCA H OOYCJOBJIH-
BA€T pacClpOCTPAHEHHE HMITYJIbCOB BO3-
OV KA€HUSI 10 BCE€HU IJIMHEe memOpaHbl
B 00€ CTOPOHBI.

B MblieuHblX H 6€3MAKOTHbIX HEPB-
HbIX BOJIOKHax BO30yKIeHUEe paclipo-
CTpaHsIeTCA HeNnpepbiBHO BJOJb BCEU
MeMOpaHbl, OT OAHOTO BO30OYXKACHHOTO
yu4acTKa K [Ipyromy, pacrioysioKeHHOMY
PALOM B HENOCPEACTBEHHOH OJH30CTH
(puc. 61). 1O OOBLACHACTCHA TEM, UTO
MeMOpaHa MblIIeYHOr0o W Oe3MHAKOT-
HOI0O HEPBHOIO BOJIOKHA o0JiaiaeT HHU3-
KHM OMHUYECKHM COIPOTUBJIEHHEM N
KPYIOBble TOKH MOTYT BbIXOJHTb U3 BO-
JOKHA Ha PA3HBIX PACCTOAHHUAX, pacce-
HBATbCA U 3aTyXaTb. BO30yAHTh BOJIOK-
HO MOTYT TOJbKO T€ TOKH, KOTOPbIE€ YT
H3 BOJIOKH& B HEMNOCPEACTBEHHOH OJiu-
30CTH OT yyacTKa BO30YXICHHUA, TakK
KakK JIHlIb OHU ABJAKTCA CBEPXIOPO-
roebiMU. [ 1o Mmepe yranenus ot Bo36y kK-
J€HHOIO yyacTKa pas/jpa)xatrwliee Jeu-
CTBHE KPYroBblX TOKOB CHHXKAaeTcsd, H
OHH He CrnocOOHLI BbI3bIBATH BO30Y K-
NEeHHE.

CKOpPOCTb npoBeaeHHUsT BO30YyKe-
HUS1 B BOJIOKHAX CKEJMETHbIX MbIUILL J0-
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b1 Cxema PacnpoOCTpaHeHHUs1 BO30YXKAEHHUS
NOo BOJOKHAM MBI H OE3MAKOTHbIX Hep-
BOB MNOCPEACTBOM KPYTrOBbiX TOKOB:

[ - wMcemOpanda; 2 BOJOKHO, d  v4aCTOK
BOIOYMIEHUS, 6 - YUACTOK NOKOS, CTpeaKa-
MU MOKA3ZAHO HANPABICHNC JIBUXKEHUST KPYIo-

BhiX TOKOB

cturaert 12-—1b m/¢, rmagKux Mbiin -
2--15, B 0€3MAKOTHbIX HEPBHBLIX BO-
JOKHaxX — (,0—3, B MHAKOTHbIX HEpB-
HblX BOJOKHax — 70--120 m/c.

OCHOBHbBIE CBOACTBA
YXHUBOU TKAHM

Jllobasa xkuBasag kaetka obaajgaer
CBOHCTBAMH PA3APAKHUMOCTH, BO3OY-
AUMOCTH H Ja0OUJABHOCTH ((pYyHKILHO-
HAJbHOH MOJBUXHOCTH) .

Pasapaxumocte. Ha paznoo6pas-
Hbl€ BO3JE€HCTBHA BHEILUHEH WJH BHY-
TPEHHEH  Cpebl pazapaKeHusa —
NPOTONJAa3iMa »KHUBOH KJETKH OTBeUdeT
CIIeLLH(PHUUECKOH peakKuHneH, NMpH KOTOo-
POH MPOUCXOAMUT YCHJIEHHE HJH ocaal-
JeHue obmMeHa BelleCTB, KOJHUUYeCTBEH-
HO€ W KaueCcTBeHHOe ero H3MeHeHHe.
DTa peakilusi Ha pa3/ipaKeHue MoJyuH-
Jla Ha3BaHHe pasapa>KMMOCTH HJH pe-
AKTHBHOCTH.

CJaen10BaTe/ibHO, pa3apaxKHMOCTb —
3TO o0iuee CBOHUCTBO JIOOOU »KHUBOH
KJeTKH H TKaHW pearupoBaTb Ha pas-
ApaKeHue H3MeHeHHeM oOmeHa Be-
1€CTB U IHEePTUU. IDTO U3MEHECHHUe HO-
CHT MECTHbIH XdpAaKTep, TO eCTb orpa-
HHUUYUBAETCH TOJbKO T€M VUACTKOM TKa-
HH, KOTOPbIH MOJABepraercsa pa3ajipa-
’KEHHIO.

PasapauMocTeio 06Js1agaloT  Kak
AKHUBOTHBIE, TAK H pPAaCTeHUHA, HHU3UIHe
H BbicuiHe HX (popMmbl. Bo Bcex nposis-
JEHUSAX KU3HEAeATeJbHOCTH KHBOT-
HbIX H PAaCTHTEJbHbIX OpPraHU3MOB
pasApa>KUMOCTb  UIpaeT  HUCKJAIUH-
TeJbHYIO poJab. CO CBOHCTBAMH pas-
IPAXKUMOCTH CBSI3aHbl BCE [IPOABJIEHHS
POCTAa U PA3MHOXEHHUSA KJAETOK U TKa-




HelH. OHO JIeXKUT B OCHOBE [OCTEIIeH-
HOTO MOPMOJOTHUCCKOIO TIPUCTOCOO-
JEHUHA OTAEeJbHbIX TKaHEU HJIAH BCEro
OpraHu3Ma K JJUTeJbHbIM H3MEHEHHSM
BHEIUHEH W BHYTPEHHEH Cpeabl B IMPO-
ueccax ¢uno- m oHtoreHesza. Pasapa-
KUMOCTb NPUCYILLLA BCEM TKaHAM, B TOM
UUCJEe W TaKHM BbBICOKOOPIraHH30BaH-
HbIM, KaK MblllieYyHad U HepBHAas.

Bo36oyanmoctb. Mbiuieunass U HepB-
Hasl TKAHH HaApPAAy ¢ pasapaK MMOCTbIO
00/1a4a10T U Ka4eCTBEHHO HOBbIM CBOH-
CTBOM -— BO30VIHMMOCTBIO.

Bo36yauMOCTb - 3TO CBOHCTBO HEPB-
HOH WJM MBILLIEYHOH KJETKH OTBe4YaTb
Ha JeHCTBHEe pasjipa)KuTesied CIIelH-
GHUECKHUMU U3MEHEHHAMHU HOHHOH MPO-
HUIlaeMOCTH Memgpaﬁbl U CeHepH-
pOBaTh MOTEHUHAJ NEHUCTBHA, TO €CThb
OTBeUaTb Ha pas3apakeHue BO30OyxXKie-
HHEM.

BeauunHa, HJAU cTelleHb BO30OVIH-
MOCTH TKaHH, MOXeT ObIThb onpejeJie-
Ha 110 CHUJIe pasJipakKuTejist, Bbl3bIBaIO-
ero BO30Oy)KIeHUe, U BPEMEHH JeH-
CTBHS 9TOro pazapaxurensd. /luas nepe-
X0/Ja Mbllill H HEPBOB U3 COCTOSAHHS
MNOKOSl B COCTOANUC BO3OVKIACHHA HCOO-
XOAMMO, 4TOObl cCHJa JICHCTBYIOULETO
pasapaKUTess AOCTHIJa KPUTHUECKOH,
TO €CTb NMOPOrOBOH, BEJUUHHDI.

Haumenblwiasa cujia pasapakdtes,
cnocoOHAas BbI3BATh BO30OYXK/AEHUE, HAa-
3bIBAETCH HOPOCOBOU CHUAOU HIH HOPO-
eom 8036ydumoctu. l1OCKOABKY 3TOT
NOPOr XapakTepuiyer BO3OVAHMOCTD
TKa@HH, TO OH HABJIAETCA BMeCTe C TeM
H noporom Bo30yaUMOCTH. Hem BO30Y-
AUMEee TKAHb, T€M MCHbILE Yy Hee NMopor
BO3OYAHMOCTH H, CJeN0oBaTeNbHO, 0O-
Jee caa0bli pas3aApaKHTeNb MOKET Bbl-
3bIBATb BO30OYyXKAeHHE.

[Topor
MbIILIILbI, ONPeaieTArT

BO3OYAHMMOCTH  TKAHH,
CACAYIOITAM

Harnpumep
0bpazom.

[[OTOBSIT HEPBHO-VMbBIHIEUHBIA 1IPeapaT, Mblilly |

DA3APAKAIOT HHAYKUHOHHBIM 3 ICKTPHYCCKHM TO-
koM. PasjapakeHue HAUHHAKT ¢ HAWDOICE ¢aa-
GOW CHJIbI TOKA M HOCTEICHHO €0 VBETHUHBAIOT

A0 TeX 10P, [HOKA He HaxXOAAT TY HAHMCHDBIIVIO
CHJY, A€HCTBUE KOTOPOH BLI3LIBAECT COKpallleHHe
MBILLBI. JTa HAHMEHbiasl, T0 €CTh HOPOroBast,

chAaa U OYIAeT CAOYKHTb MCPHIAOM BO3OVIHMOCTH
MBI, Beavunia nopora Bo30YIAHMOCTH ¥V 04-
HOH U TOH e TKAaHH HCHOCTOAHHA H 3aBHCHT OT
¢e (PU3UOJOTHUYCCKOPO COCTOSHKHS.

/17151 BO3HHUKHOBEHUA BO30YKIACHUSA
TpebyeTcsd Kakoe-TO MUHUMAaJbHOe Bpe-
Mst JeHCTBHS pa3apaKutesd. HanmeHb-
lIee BpPeMs, B Te€UYeHHEe KOTOPOro A0J-
»KeH JeNCTBOBATh Pa3apaKUuTelb MNopo-
rOBOH CHJIbI, UTOOBI BbI3BATb BO30OY XK 1€-
HUe, HAa3bIBAIOT HNOAC3HbLIM BPEMEHEM.
MmeeTca onpeneseHHad 3aBUCHMOCTD
MEXX Yy CHJIOH H MPOAOJIKHUTE/IbHOCTBIO
NeUCTBHA pasapaxkKurtess. Hem cUabHee
paspaxKuTeJib, TéM Kopoue OyIeT Bpe-
M ero AeHCTBUsA, Heobxoarmoe AJs
BO3HHUKHOBeHHst BO36yKaeHus. kcau no
OCH abCUHCC OTJ0XKHUTh BpeMst J€HCTBHA
NOCTOSAHHOI'Q TOKA, a 110 OCH OpAHHAT —
ero cuJay (HJu HaMpsXKeHHe), TO COOT-
HOUIeHHe CHJIbL U AJWATEJbHOCTH Pas-
JipaKeHusl BbIPpasuTcs B (pOpMe KPHBOH,
NOJIYUUBIIIEM Ha3BaHWe Kpusas Cuibl-
daureavroctTu (puc. 62). Touka B,
obo3Hayawulaad [oJe3Hoe BpeMd, Je-
KUT HA ydacTKe KPUBOH, HAYLEH Ma-
paJJeybHo ocu abcuucce. [lostomy na-
»Ke MPH OUeHb UYBCTBUTEJbHBIX MMPUOO-
pax TPYAHO TOYHO OIPEAeJHTb [10/1€3-
HOo€ BPEMHA, TaK KaK He3HaUYHTEeJbHbIM
I3MEHEHUAM CHJIbl ([0 OCH OpAHHAT)
OYAYT COOTBETCTBOBATH DOJIbLIHE H3ME-
HeHUSA BO BpPpeMeHH (o ocH abClHuce).
J1jist XapaKTepUCTHKH BO3OYAHMOCTH MO
3DeMEeHH ACHCTBHUA pa3ApPakKUTess HY XK-
10 B3§iTb BPeMsl JEHCTBHA Y/ABOEHHOU
TOPOTOBOU CHJbL 3TOTO pa3apaKHTelisl.
Torpa touka Jl, cooTBetcTBYyKOLLAA
3PEMEHU ACHUCTBUA YIBOEHHOH MOPOTO-
BOW CHJbI, OY/IeT HAXOAUThCA B MeCTe
KDYTOTO M3ruba KpPUBOH; B 3ITOM CJY-
yae npoao/IKUTEJbHOCTD pa3apaKeHus
ycrtaHaBauBaeTcs TouHO. [loporosyio
CHJY pPasApaKUTeJ — IEeKTPHUECKO-
"0 TOKa — Ha3BaJiu peobas3ou, a Ha-
iMeHbllee BpeMsd JAeUCTBUA YABOECH-
HoH peobasbl — XpoHaKcuel. XPOHAaK-
CHI0O H3MepPAT B TBICAYHBLIX 01X
CCKYH/Bl (B MUJAJHCEKYHAAX), HJIH CHT-
Max. Hem MeHblIe XpOHAKCHA, TeM Bbl-
e BO3OYAHUMOCTb TKAHH.

XPOHAKCHIO TKAHEH H3MEePSIOT CleurabHbIM
HpUOOPOM -— XpoHakcuMeTpoMm. CHauagaa olipe-
ACTAI0T peodasy, 34TeM ee YIBAHBAIOT U BbIUHC-
JS10T MUHHMaAbHOE BpeMd JeUCTBUA peodasbl,
HEOOXOIUMOE ANA BO3ZHHUKHOBEHUS BO3OYKICHUSA.
XPOHAKCHIO OTpelefdldT He TOJbKO B 3KCIIe-
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62 KpHBaﬂ CHJbI AJHTCJbHOCTH.

.- a - XpoHAKCcHA, U -—- 6 — [10Je3H0e Bpe-
Ms;, 0 -— | — peobasa; 0 — 2 — aABOHHAH peo-
6a3a

PHMEHTAJIbHOH (H3IMOJOTHH, HO W B KJAHHHKE
AN OOBEKTHBHOH OUEHKH (H3KHOJOIHUECKOTO
COCTOSIHHA TKAHW HJAH Opraua.

XPOHAKCHAA — BEeJHUHMHA TIepeMeH-
Hasl H 3@BUCHT OT CTPYKTYPhbI TKaHH, ee
COCTOSIHHA, OpraHa U BCero opraHu3ama
B LleJJOM. Y JABUraTebHblX HEPBOB Be-
JUUHHA XPOHAKCHHU MeHblle, HEM Y CKe-
JeTHbIX Mblwl. Hanpumep, y Jsowanu
H XKB3UHbIX XPOHAKCHUA JABHraTeJbHbIX
HepBOB KoJebuserca ot 0,09 no 0,2 wmc,
a CKesleTHbIX Mblli — oT 0,2 10 0,4 mc;
XpoHakcus crubarteqaed B 1,50—2 pasa
MeHblle, ueM pasrubartened. HepBsbl
BEreTaTHBHOU HEPBHOMU CHCTEMbl UMEIOT
OYE€Hb BbICOKYIO XPOHAKCHKO (OKOJIO
O Mmc). Camasa 6Gosblwasg XPOHAKCHS,
H3MepseMas He MHJIJIMCEKYHIAaMH, a Co-
ThIMH H JOECATHBIMH JOJSAMH CeKYH/hI,
y TJaAKHX MBI XKeJy1Ka, KHIUeYHHKA
H MaTKH.

H3MeHeHHs1 BO3OGYyAMMOCTH TKaHH
npu BO30YX/IeHHH. BO3HUKHOBEHHE H
Pa3BUTHE UMIYJAbLCOB BO30YyXKIeHHS
COMPOBOKAAITCA 10CAE10BATEJAbHbIMU
(a30BbIMY H3MEHEHHAMHU BO3OYAUMO-
CTH TKaHHU. B nnepuoa pasBuTHA aenoss-
PH3ALHH (MECTHbIH AeNOJSAPU3aILUOH-
HbIH [TOPOTOBLIM MNOTEHLUHAMA) H MOsIBJE-
HHAI MECTHOI'O HepacnpocTpaHswlle-
FOCA BO30YXAEHUSA TNPOUCXOAHT He-
00J1blIOE, OYEHb KOPOTKOE MO BpPEMEHH
noBblUleHHe BO30yaumMocTH. [lpu nepe-
X0l1€e MEeCTHOro BO30Yy»XJeHHH B pac-
MPOCTPaHALULIEeCH BO3HUKAET MHK [10-
TeHlHasa JeUCTBUA H BO3OYIHMOCTH
TKaHH pe3ko najaetr. CocTosiHHe TKa-
HH, KOrja OHa [oc/je pasapa’KeHHs

BPEMEHHO He pearupyeT Ha NMOBTOPHOE
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pasapakeHue JJroOOU CUJIbl, HA3bIBAETCH
abcoArOTHOU  pepaKkTopHoCTsH)  (OT
aat. reifracta — HeBOCINPHUMUYHBOCTD).
B 3Ty ¢a3y noBTOpHOe pa3aparxkeHue
He CNOCOOGHO BbI3BATh HOBBLIM [IOTEH-
linas aeucTBUsl. A6coJI0THAA pedpak-
TOPHOCTL COBMagaetr C BOCXOASLLEH
YAaCTbI [1MKa [OoTeHUHassa [JeHCTBHUA
U IOJUTCA B MSAKOTHbIX HEDPBHbIX BO-
JOKHAX TeIJIOKPOBHbLIX »XHUBOTHbIX MPH-
MepHO 0,5—1 MC, B CKeJIeTHbIX Mbill-
nax — 2,5-—3,a B CepAeYHOHU MbllILE —
300—400 wmc.

[locae abconwTHOM pedpaKTOpPHO-
CTH BO30YJAMMOCTb TKaHHU ITOCTEINEHHO
BOCCTaHaBJIMBAETCSH 1O HCXOAHOTO YPOB-
HA. [lepuon noHuKeHHOHW BO36YAHMO-
CTH TIOJIYUYHUJ HA3BAHUE OTHOCUTECAb-
HOU pepaKkTopHOCTU. DTA (pa3a coBlia-
JaeT ¢ penoasipu3alHen, TO €CTb C HH-
CXOAALLEeH 4acTbhIo NWMKa MnoTeHillHaaa u
MepexoaoM ero B CJeJ0BYIO AenoJqs-
pusauuto. aUTeNbHOCTb OTHOCHTEb-
HOW pe(MPAKTOPHOCTH B HEPBHbLIX BO-
JOKHax cocrapJgder ot | 1o 10, a B Mblll-
nax — go 30 mc.

3artem HacTynaer NepUo/ NOBbILLIEH-
HOH BO30YAHMOCTH, Ha3BaHHbIA ($Ha30i
IksaasvTayuu (ot JaaTt. exsaltatio —
OUeHb BO3OYXKACHHBIN). [lJHUTENbHOCTD
3TOH da3bl B HepBe — 20, B Mblll-
e — o0 mc. OHa coBnapaetr no Bpe-
MEHH C MEePUOAOM OKOHUAHHSA CJIeJ0BOK
AETOJAPUBALHH.

3a (a3ou 3K3aabTaUHH HAET AJH-
TeJIbHaA (pasa cYoHOPMAABHOCTU, KO-
ria Bo3OYAUMOCTb TKAHU HE3HAUHUTE/b-
HO CHHKEHAa 110 CPAaBHEHHIO C BEJHYH-
HOH BO3OYIHMOCTH B COCTOAHUN PUIHO-
JOTHUECKOro nokod. 3dTta (asa coBna-
JaeT CO CJA€AO0BOH THNEPnoJsipHU3allu-
ed. Takum o6pa3om, U3MEHEHHSM I10-

TeHlUHaa a JAEeHCTBUA COOTBETCTBYVIOT

¢da3bl H3MEHEeHUH BO30OYAIHMOCTH

(puc. 63). _
A6coa0THAS pedpaKkTOpPHOCTh

obycJ/0B/€Ha TEM, UYTO BCJEA 3a MOBbI-
LIEHHOH NPOHHLAEMOCTbIO MeMGpaHbl
1JIt HOHOB HATpHU$, NPUBOARLLEH K BO3-
HUKHOBEHHIO [OTeHlUMHa a [AeHCTBUS,
HayHHaeTcst Npouecc HHAKTHBaAUMH
ME€XaHH3Ma HAaTPHEBOU IIPOHKHLLAEMOCTH
M B TO XKe BpeMsd BO3pacTtaer Iipo-




HHLAeMOCTb MeéMOpaHbl AJ5 HOHOB Ka-
Ausa. B pesyabTate 3THX MOpPOLECCOB
mMemMbpaHa BpeMeHHO yTpauuBaeT Cro-
cOH6HOCTL BO30OYXKAATbCA W TEHEPHPO-
BaTb MOTeHL KA [JeHCTBUA Ha HOBbDIE
paszapaxeHud. B ¢asy OTHOCHTE/IbHOH
PEQPAKTOPHOCTH TMOCTENEHHO YCTPaHA-
€TCH MHAKTHBAUWA HATPHUEBOHU MPOHH-
LaeMOCTHU W YMEHbLUIAaeTCs MOBbILLIEH-
Hasl NMPOHHLAeMOCTb AJA KaJjausd. [1053-
TOMY TNOCTENeHHO BOCCTAHaBJ/IMBAETCH
CIOCOOHOCTb MbILUEYHOH M HEPBHOH
TKaHen BO30YKAATbCA H reHEepUPOBATD
MOTEHUHA AeHCTBUSA. HO /A BO3HHUK-
HOBeHHS BO30YyKaAeHus TpebyeTcH pas-
Jpa)KuTejlb 3HAYUTEJbHOH CHJbI, Tak
KaK BO30YyIUMOCTb KJETKH €lle OCTa-
eTCH MOHHKEHHOHW [0 CPABHEHHUIO C
HCXOAHbIM ypoBHeEM. B nepuoa OTHO-
CHTE/JbHOU PedPAKTOPHOCTH B BO3OYXK-
JEHHOK TKaHH Pa3BUBAIOTCA MPOLEC-
Cbl, HanpaBJieHHbie Ha BOCCTAHOBJEHHE
HCXOAHbIX CBOHCTB, XapakxkTepHblX AJA
COCTOSIHUA NOKoA. [IpH yca0BUAX, He-
O6,1aronpUATHLIX AA5 oOMeHa BellecTs,
BOCCTAHOBHUTEJ/IbHbIE [IpOLECCHl 3aMel-
JAOTCA W YAJHHAETCA (as3a OTHOCH-
T€/IbHOH pPePpPaKTOPHOCTH.

B ¢a3y 3k3aqbraili¥d BOCCTAHOBH-
TeJIbHbl€ TIPOLLECCHl B KJETKE 3aKaHUH-
BaloTcA. Bo BpeMs cn1eJ0BOH Aenogs-
PH3ALHHU TOTEHLIHa A Npubanxkaercs K
YPOBHIO KPUTHUYECKOH [enoJifpH3aluu
H BO30YJAUMOCTb KJIETKH [MOBbILLIAETCA.
Korjaa HOBBIH pa3iparKUTenab 3acraer
KJETKY B 3TOM COCTOAHHH, TO BO3pacTa-
eT ero 3d@exT, XoTdA CHJa pasaparKu-
Te/isi He W3meHuaach. [losrtomy paxe
JAOMOPOrOBbLIA  pasapaxutedb Oyaer
1eHCTBOBATh KaK CBEPXIMOpPOroBblid. Bo
BpeMsl (pa3bl 3K3aJjJibTallHH TKaHb 110]1-
FOTOBJIEHA /A [TOBTOPHOTO BO30YXKie-
HUA. Hanunuue naHHOM pa3bl yKa3sbl-
BAaeT, UTO pa3s/ipa>KuUTejb He TOJIbKO
Bbi3blBA€T HENOCPEACTBEHHYIO peaKUHIO
TKAHH, HO M CJIVXKHUT TaKXe CPeACTBOM
cO31aHUA HauboJsiee O0JaronpUATHBIX
YCJOBHH [/ HOBbIX TMMOBTOPHbIX HM-
nyabcoB Bo30yxKaeHUA. Pa3a 3K3aJb-
TalKMU HUrpaeT BaXHYK (pU3HOJOTHYE-
CKVIO pOJb B OCYLLECTBJEHHH PHTMHUE-
CKOH [1esiTeJIbHOCTH HEPBHOHW U MbILIEY-
HOH TKaHed. Koraa pasapakeHue Ha-

63 Cxema norteHuuana aeiicTBMA HEPBHOTO
BoJOKHA (A) H H3MeHeHUn ero BO30yaH-
MOCTH (D)

! — MeCTHbIH JeNOJAPH3AUHOHHBIK 11OPOTO-
BbIft noTeHuMasd, 2 — MUK noTeHudana, J4 --
CAeJOBdA JCNOJMAPU3dUHKA; 4 — Cae10Bas I'K-
MeprnoNapH3aIMA;, J — MECTHO€ [I0BblilIEHHE
BO3GYAUMOCTH, 6 - abco/loTHaa W 7 -— OT-
HOocHTeNbHAA pedparTepHOCTH, & — ¢a3bl
IK3aabTalUH U 9 — CYOHOPMAJALHOCTH, a —
NOTEHLHAN [MOKOS, O - UCXOAHbIK YPOBEHD
Bo3byauMoctu (no JI. Moprany)

HOCHTCA B pHUTMe, COBNAajatmleM Io
BpeMeHH ¢ (pasod 3K3aJbTallud, TOTAd
obecrneunBaeTcAd Haubosiee 3PPEKTUB-
Hafd AeATEJbHOCTbH TKAHH.

Da3za cy6HOPMAJABLHOCTU BO3HHKEET
B TOT NEePHOJ, KOTJ1a UMEETCH CJel0Bas
runeprondapusauusa. [lpu stom norex-
LHaJl [OKOA YyBeJUUYeH U, 4TOObl Bbi3-
BATh AEIOJIAPHU3ALHIO 10 HEOOXOAUMOTO
KPUTHUECKOI0 YpOBHA, TpebyeTcsa Ha-
HEeCTH pasjipaKuTesb OOJbLIEH CHJbL.

PYHKUHOHANLHASA MOABHIXHOCTH —
NabnabHOCTb. DHU3HOJOTHYECKOE CO-
CTOAHHE MbILIEYHOM U HEPBHOH TKAHEH,
KpoMe BO30OYAHMOCTH, XapaKTepH3yerT-
CSl TAKXXe CBOHMCTBOM (PYHKLUHOHAJbHOH
NOABHKHOCTH, HAU JabUAbHOCTU. CBOH-
CTBO JabuabHOCTH OTKpb H. E. Bse-
neHcKHH (1892), uayuasa neucTBUe pUT-
MHYECKHUX Pa3apaKeHHHU pa3iHUHOH ua-
CTOTbI H& HEPBHO-MbILIEYHbLIA [Ipe-
napar.

YHacToTa UMNyJAbCOB BO30YKACHHA
MOXeT H3MEeHATLCA B IUUPOKHUX Ipe-
neaax. OHa 3aBUCHUT OT CHJIbI M YACTOTH
NPUJOKEHHOTO pa3ipa’KeHusi, CBOUCTB
H COCTOSHUA TKAaHHU.

B Kawao# TKaAHH OAMHOYHBLIH HM-
NyJabC BO3OYKIAEHUA MPOA0JAKAETCSH OIl-

271



peaeaeHHoe Bpemd. [lostomy H. E. Bge-
AeHCKHH onpegeasn JabUNbHOCTb Kak
CKOPOCTb, ¢ KOTOPOH B TKAHH BO3HHUKAaeET
H yCreBaeT 3aKOHUYUTHCH NOJHBINA NepHu-
O OTIEJbHOrO HUMIlyJbca BO30OyXKe-
HUA. J1JUTEJIbHOCTL 3TOro BO30YXKe-
HUA, H3MepsaeMasd Mo NPOAOJIAKHTEb-
HOCTH dras3nl abCoNMITHOU pedpaKkTop-
HOCTH, XapakTepHU3dyeT CKOPOCTb OHO-
XUMHUUYECKUX H (PHU3UQJIOTHYECKHUX TPO-
LeCCOB, NMPOUCXOAALIMX B TKaHHu. [lo3-
TOMY 4Yem ObICcTpee npouecchbl, COCTaB-
JAI0ULHEe  OTAEJNbHLIH  HMIIYJbC BO3-
OyKAeHHHA, TeM Bbllle JaOHJbHOCTh
H, caeoBaTeqbHO, 6OJbllUe OT/AeJbHbIX
UMIYJbCOB BO30YyXKAEHUA MOXKET obpa-
30BaTbCH B TKAHHU 3a OfpeaesieHHbIH
OTpe30oK BpemeHu. J[ua uaMepeHud
JaOUJABbHOCTH Obll NPENAJOXKEH T[OoKa-
3aTeJlb — Mepa JabUJbHOCTH.

Mepa sabuarbHOCTU — 3TO MAKCHU-
MaJibHOE UHUCJO UMNYJAbCOB BO30OYK/jie-
HUA, KOTOpbie BO3HUKAWT 3a | ¢ B
OTBET HAa TakKoe K& MaKCHMaJdbHOe
UUCJIO pa3apaxKeHHd. BoiCOKOH 1abHab-
HOCTbIO 00J1a1alT MAKOTHbIE COMATH-
YeCKHe HepBbl, MeHblIeH — OE3MAKOT-
Hble BereTaTHBHbIC HEpBbl. MakKcUMab-
Hbld PUTM BO30OYXAEHUH IJH MHAKOT-
Horo HepBa cocrtaBaser 500, ajas Bere-
TaTuBHOrO — 200 umMnyJjabcoB B | c.
J1aOUJIBHOCTb CKEJIETHbIX MbILLL BbILUE,
yeM TrJajakKkux. lak, MakcuMaJbHbIH
PUTM BO30YXXJIAE€HHA AAA CKEJEeTHbIX
mbliuy — 200 umnyascoB B | ¢, a jaas
MAajKHX —— B JECATKH pa3 MeHbLUIe.
B npouecce pocrta U pPasBUTUA Opra-
HU3Ma JAOUJIBHOCTL YBEJHUHBACTCH,
((PH CTAPEHHUH YMEHbLIAeTCH.

[Ipy  puTMHUYECKOM pasaparKeHHuw
ONMpeAe/IeHHOW 4aCTOTbl TKAHb HE cpas3y
OTBCUACT COOTBETCTBYIOLULHUM KOJIHUECT-
BOM HMNOYJbCOB BO30YXKJICHHUS. ITO
CBA34aHO ¢ TeM, 4UYTO JadUJbLHOCTL /10
HauaJjia pas3apa)KeHUsd OTJdHuaeTcsd OT
JabUJAbLHOCTH BO BpeMd pasjpaxe-
HUA — OHA MeEHsAeTCdA B CBA3U C Aed-
TeJIbHOCTbIO TKaHHW. /lehcTBHe pa3zapa-
KUTEJ U  BO3HHKAKWIIHE HMIYJbChI
BO3OYXKAEHUA MEHHAIT CKOPOCTb IPO-
eccoB oOMeHa BellecTB B TKaHU, KO-
TOpas HAYHHAET BOCIPOU3BOAHUTE OoJiee
JACTbiM, paHee HeJOCTYINHbIH €H PHUTM.
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HM3meHeHHe 1aOHABHOCTH B CTOPOHY
MOBBIILIEHHWA HMJAH MOHHAKEHHUS MO CPaB-
HeHUIO ¢ HUCXOJHbIM YDOBHEM B CBSI3H
C [JeATeJIbHOCTbIO TKaHH Ha3biBalOT
ycgoenuem purma. Jlydine ycBauBa-
eTCsA YaCTbIH PUTM IIPU HEBBLICOKOH HC-
X0AHOH JabuabHoCTH. [losTOoMy MbI-
HleyHasd TKAHb, HUMEKIas HEeBbICOKYIO
JabUAbHOCTL, ob6JsiagaeT HOJbUIEH CIIO-
COOHOCTBIO K VCBOCHHIO PHTMA, 4eMm
HepBHAas.

‘OnNTHMYM U NMECCHMYM DUTMA H CH-
Jbl pa3zapaxenus. H. E. Bpegenckud
YCTAHOBHJI, UTO HaAWBbLICILIEE COKpallle-
HUEe MBbIILILbI MTPOUCXOAUT NPU HAHece-
HUY HaA HEPB HEPBHO-MbIIUEYHOTO TMpe-
1apaTta pasApaxKeHdHd B OoJiee pejiKoM
buTMe. TakoW HauboJiee BbITOIHbIH
3 paboyeM OTHOIUEHHWH pPUTM pasapa-
XEHUU Obl/l HAa3BaH ONTUMAAbHLIM (OT
JATUHCKOTO ¢JoBa optimus — HauUuJyu-
wuK). Ilpyu 3TOoM puTMe paszaparKeHUH
KaK/JbIH HOBBIH HMNYJILC BO3OY K 1eHUS
BO3HHKAaeT BO BpeMd (a3bl IK3aJabTa-
LLMH, CO3AaHHON NPEeAIIeCTBYIOUIHM HM-
[NyJbCOM, B pe3yJbTaTe 4yero MAaKCH-
MaJbHO COKpauiaeTcsi Mmblinga. OnTH-
MAaJibHbIH DHTM BO30VYK/IE€HUH MEHbILe
MaKCHUMaAJIbHOTIO B HeCKOJbKO pas. Ha-
[IPUMEP, MAKCHUMAJIbHbIA PUTM JIA 1BU-
raTeJbHOIO HEPBA JATYIIKH COCTABJIAET
500, a ontumaabHbll — 00— 150 um-
[1YyJbCOB, AJH UKPOHOMXKHOWU MBIIUILbI
coOTBeTCTBEHHO 120— 100 1 30—50 um-
MyJabcoB B | C.

[IpH OoueHb 4acTbIX pas3iparKeHHUHX,
NPEeBbILIAIOUIUX  ONTUMAJbHBIK  DUTM,
COKpalUleHHA MblUIllbl YMEHbIUAIOTCA
U Jaxe COBCeM [IpPeKpallarTca — OT-
MEUAIOT neccuUmMym purma pas3dpaixce-
HUst (OT JJATHHCKOTO CJIOBA peslmus —
HauxyawuKn). lleccuMym  BO3HHKaeT
B TOM ¢Jyuae, KOrjga 4acrtora pa3sapa-
AKEHHUH NMPeBblaeT Mepy JJabUJIbHOCTH.
[log BAWsAHHEM NepBOro pasjparKeHus
TKaHb BO30YyK1aeTCH, 3aTeM, KOIjla HM-
yJbC BO3OYXACHUA e€lle He 3aKOH-
UUJACHA, HAHOCHTCH [1OBTOPHOE pasapa-
KEHUE; OHO ACHUCTBYET BO BpeMs (pasbl
abCOJIIOTHOW PePPAaKTOPHOCTH. XOTH
3TO PA3APAKEHHE HE B COCTOAHHH BbI3-
BATb BO30YyXKAEHHE, OHO BCe Ke He
ocTtaeTcd 0e3 [0CJeACTBHU: YrayOJs-




eTc daza abCcoJIOTHOH pedpaKTOPHO-
CTH M 3aTPVAHAETCA ACHCTBHE CJEAYIO-
wUX 3a HUM pasapaxenud. llosTomy
KaX/10e HOBOE pa3ipaKeHue, Mochblia-
eMoe B OUE€Hb YacTOM pPUTME, CHHAKA-
eT JaOHJAbHOCTbL TKAHU H BbI3bIBACT
He BO30yXKAEHHE, 4 KauyeCTBEHHO HO-
BOE COCTOSIHHE —- TOPMONCCHUE.

[To npaBuay onTHMyMa H 1TIECCHUMY-
Ma pUTMa Pa3paKEeHHWH MbllLla COKPA-
[LaeTcsl U rpH JIeUCTBHUU pa3aparKuTe.is
pasJHUHOU CuJbl. Ecian yBeJMUHBaTH
CHJIY TOKA, COXPaHAs HEU3MEHHOH Yac-
TOTY pa3ApaKeHHH, TO POHCXOJUT NO-
CcTeneHHoe BO3pacTtaHue TeTaHyca o
MAaKCHMaJbHOH  BbICOTbI — ONTHMYM
CUJIBI, [TOCJIe Uero OH HAUMHAaeT CHUXKATh-
Csl M jla)Ke COBCEeM Hcue3zaeTr —— [eCCH-
MyM CHJbI, KOrja cHJja Toka Oyler
ype3MepHOH. ITO 0ObACHAETCHA TEM, UTO
¢ YBEJHUYEHUEeM CHJbl pa3apaKeHus
UMMYJAbCbl BO30YKAEHHA YyUualllatTcs
10 CPABHEHHUID C HCXOJHbBIM PHTMOM
BHayaJe A0 OITUMaJILHOro, a 3aTeM
70 MeccumMabHOro.

OTH TOJ0KeHHUd, paspaboTaHHble
H. E. BsegeHcKkuMm, MoJAYyUYHJIH JaJb-
Hedllee pa3BUTHE W YTOUHEHHE B pe-
3yJbTaTe pPACKPbITUS MeXaHH3Ma CH-
HanTHUeCKOH rnepeaaud. B HepBHO-
MbILUEUHOM [pepnapare HauMeHbillas
BO3OYAHMOCTb H JiaOHJ/IbHOCTb BbISAB-
JeHbl y cuHanca. [1o3tomy CHHAIC U JIH-
MUTHDYET YACTOTY pa3ipaKeHuH, nepe-
1aBaeMblX ¢ HEPBA Ha MbILILLY.

Mertonom oTBejeHUd IMOTEHIHAJ0B
OT MblIlLIilbl B 00JACTH HEPBHO-MbILLIEU-
HOO CHHAanca yCTAHOBJIEHO CJAeLYIO-
uiee. Peakue HJAH ONTHUMAJIbHBIE 1O YaAC-
TOTE HMITYJABCDI MPOBOJSATCSE CHHAIICOM
6e3 u3aMeHeHHH. [lpu TOM KaxK/blH
UMITYJAbC Nonajaaer B a3y yObiBaHUH
NOCTCUHANTHUECKOTO NOTEHI[HAJN4a, Bbi3-
BAHHOTO NPEALIAYIILIHM UMITYyJbcoM. [1pH
JACTOM pasapa)KeHWH MOCTCHHANTHYE-
CKHE TMOTEeHUMAJbl CYMMHDPYIOTCH, UTO
NPHBOAHT K CTOHKOH JA€NOJsApH3aUHH
OCTCHHANTHUYECKOW MeMOpaHbl U pas-
BUTHIO 0OJioKaA TIPOBEAEHHHA - BO3HHK-
HOBEHWUIO NeccHMyMa. JITO HABJEHHE
4AaCTO HA3bIBAKT HECCUMAAbHbIM TOP-
MONCeHUeM WJIH TopamoxceHnuem Beae-

OCHCKO2O.

Ec/iH MHAKTHUBHPOBATDH OIPeE/leseH-
HbIM XHMHUYECKHM BELIECTBOM (CHHAT-
THYECKUM $JI0M) XOJHUHICTEDPA3y, pas-
DYLIAKLLYK MeJAHaTtop 4aleTHJIXOJNH,
1o B 00J4aCTH cyuHarca OyaerT HaKallaHu-
BATHLCSI  AUETHJXOJHWH, Bbi/leJisieMblH
HEPBHBIM OKOHUAHHCM [IPH KAXK/IOM U M-
(1yJAbce, M BO3HUKHET neccumym. [IpH
JACTbIX HMIIyJbCcax [POBejI€HHEe  MX
MOKeT OblTb OJTIOKHPOBAHO €1le Ha [YTH
K CHHancy B TOHKHX IPECHHAlLITHYEC-
KUX OKOHUYaHUAX, obaagawuinx oOoJee
HU3KOH JaOUJAbHOCTLIO, 4YeM HepBHOE
BOJIOKHO.

dBaeHUA ONTHMYMA U IECCUMYyMA —
00LeOHOJOrHUeCKHe CBOHCTBA KHBOH
TKaHH, oOpasylollinecst B OTBET Ha JIKO-
Oble (PU3HUECKHE HAH XHMHUEeCKHe BO3-
AEHCTBUA. YMepeHHble pasiparKeHud
OKa3blBalOT ONTHMAaJbHOe (BO30YyKAa-
jollee) JEHCTBHe, a pasjipaKeHusd
6OJbllIed CHUJBbI, 4aCTOTbl 4 [JJHUTEJIb-
HOCTH BbI3BIBAIOT [€CCUMAJJbHOE (TOP-
MO3silllee) AeHMCTBUEe Ha peaklnyu pas-
JUUHBIX OPraHOB KakK IMpH HENocpel-
CTBEHHOM, TaK W IJIpH pePeKTOPHOM
BO3ACHCTBUH HA HUX. YIBJAEHUA ONTUMY-
Ma W MeCCUMyMa OTMEUdioT He TOJbKO
B ABHIaTeJibHbIX peaklUsix, HO H B pe-
AKUHMAX CEKPETOPHbIX OPraHuB H Cep-
JIeUHO-COCYAUCTOU CHCTEMBI, & TakKe B
yCJOBHOPEPACKTOPHLIN PeaKIHAX pas-
JHUHOH CJIOMHOCTH.

[TapaGuo3. H. E. Beeaeuckun, nay-
yasy BJUAHHE PA3JHUYHBIX JIJIHTE]bHBIX
XMMHUECKUX U DU3HUECKUX pasjlparxe-
HHH Ha HEPB HEPBHO-MbILICHHOTIO, LIPE-
napara, YCTAHOBHJA  3aKOHOMCDHBIC
H3MeHeHHUA (QYHKIIMOHAJbHOIO COCTOA-
HHUSI HepBa B Pasz/ipaKaeMoM Yy4HacCTKe.
PesdyabTatbl  CBOHMX  HCCJAEAOBAHHH
H. E. BBegeHCKHH 011yOJIHKOBAJ B KJac-
cHYeCKOM Tpyae «Bo30yxKiacHHe, TOP-
MOKeHHe H Hapko3» (1901), B KoOTO-
POM H3JI0KHJ TEOpHI0 O 11apdabuose
(OT rpeueckKkHx ¢JoB: parda - OKOJ0,
Ni0S — XH3Hb, T. €. COCTOsAHE HA I'pa-
iU KH3HH). IDTa Teopus O0O0bACHAET,
KakuM o0pa3om BO30VYKAEHHE Tiepe-
XOAHT B TopmoxeHue. llocaegnee co-
CTOSTHHE MOMeT 3aKOHUHTbLCHA [peKpa-
UIEHUEeM XKH3HeeATe/bHOCTH TKAHH, TO
eCTbh €€ CMEPThIO.
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Pusnonoruueckas CyULHOCTb napa-
OHo3a Obls1la B OCHOBHOM pacKpbITd
H. E. DBBeaeHckuM; oxkoHuaTeabHoe
Pa3bACHEHHE OHA MOJIyyuJa B paﬁo'rax
€ro YYCHMKOB H [10C/J€10BaTe/EH, NPHU-
MEHHUBIUHX HOBEHLUHE METOAbI (PHUIHUO-
JOTHUYECKHX HCCIIeL0BaAHUM,

H. E. Bseaenckuit BosgeficTBosas Ha cpej-
HIOIO 4acTh HEPBA HEPBHO-MbIUIEYHOTO [Ipera-
pata JArywKH 53(QUPOM, XJI0pocopMOM, XJO-
DACTBIM  KaJHeM, TeILI0OM, XOJ0A0M, CH/IbHbBIM
JICKTPpHUECKHM Tokom. [loa BausinMeM »Tux
paszapaxuresed JaHHBIH y4acTOK H3IMEHSAJCH,
TO eCTb aJabTepupoBaJjcs. Ha anbrepupyemblii
VUACTOK, & TaKMXK€ Bbille MU HHXXe ero Hak/jaibl-
BAJH 3J€KTPOAbl HHAYKUHMOHHOK KaTYIIKH., 3D.1e-
KTPHYECKYIO aKTHBHOCTb A/bTePHPOBAHHOIO HEP-
Ba M3y4ydJuau ¢ nomoulbio raabBanomerpa. OauH
M3 HenoJAPH3YIOLLHX er0 3JeKTPOAOB HAK/a4bl-
B4/1M HA ajJbTePHUDYEMblid, & ApPYyrod — Ha HOp-
MaJjbHbiH YYACTOK, PachoJI0XKeHHbid OJHKe K
vblie. Jo 4edCTBHA a/bTePUPYIOLLEero BeILeCT-
Ba BbICOTA TE€TAHWUECKOTO COKPAUIeHMUS MblilLLbi
3aBHCeJa OT CHJAbl MM YACTOTbl Pa3AParKeHHUSN:
tem OoJblU€ CHJA HJIM 4acToTa, TeM Bbille COo-
KpaUleHHe MblliLb,

[Ipn BO34€HCTBHH Ha HEpB ajbTe-
PUPYIOUIHM BELLECTBOM uYepe3 HEeKOTO-
pO€ BpeMs Ha pasHble 110 CHJe U yac-
TOTe pasaparkeHusd Mblllila HayuHaer
OTBe€4aTb OJHHAKOBbIMH COKDPALLEHUS -
MH. ITy CTaiul (YHKUHOHAJbHbIX
casuros H. E. BpeapeHckud Haszsaa
YPasHUTEAbHOU, HAW Tpanchopmupy-
owet. 3atem HacTynaer BTOpasi Cra-
AHS, BO BpEMA KOTOPOU NPU caabblX
HAK peIKHX pasipaKeHHAX Mblllia
COKpalllaeTCsl CUJABbHO, a [IPH CHJbHbIX
H HaCTblX OHA HJIH COBCEM He COKpa-
[daeTCA, WJIH pearupyert oudenb cJaabo.
F3-38 Takol HEHOPMAaJNbHOH peakuUuH
HepBa 3Ta ctaaua Obl1a Ha3BaHa na-
padokcaavroid (puc. 64). CaenyoiLmii
3TaN — 3TO CTAJAUA TODMOMEHUS, KOT-
Aa [IpH BO3JAEHCTBHH HA HEpPB pasjpa-
KHTeJIEM JIIOOOH CHJbBL U YACTOTbI Mbl LLI-
lla He cokpaulaetcd. CTtaausi TOPMO-
KEHUS 3aKaHUHUBAETCH COCTOSIHHEM,
DU KOTOPOM OTCYTCTBYIOT BHIHMBIE
MPOABJEHHUS XU3HU ~ BO3OYAUMOCTh H
MPOBOAUMOCTbL, IJTO cocrtofiHHe H. E.
BBeAeHCKHH HasBaa napabuo3om, a
nocsaenoBare/ibHble U3MEeHEHHS — (Ta-
duamu napabuoTu4eckoeo npouecca.
BpemMss HacTyn/JeHHs] OTAEJNbLHBIX CTa-
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AMH, WX OTHOCHTEJbHAS MPOLOJIIKH-
T€/IbHOCTb pPa3JHyalOTCHd B 3aBHCHUMO-
CTU OT NPHPOAbl AJbTEPUPYIOLLETO Be-
lulecTsa M OT MHTEHCHUBHOCTH €rTo
JEUCTBHSA,

[locsie ypanenust anbTepupylowero
BellecTBa napabuo3 npekpaulaercs M
PYHKUHOHA/IbHbIE CBOHCTBA aJ/bTepPHU-
PYEMOro yyacTka HepBa BO3BpalllaloT-
CAd K HOpM&AJbHOMY HCXOAHOMY COCTOS-
HHIO, MPOXOUA Te XKe cTaauu B obpar-
HOM nopsizke. Ecau xe anbTepupylo-
lee BELIeCTBO He YJaJ/JHTb, TO yepe3
KaKoe-TO BpeMsl HEDB OTMHUpaer.

[Ipy u3yuenuu noreHumasos aecr-
BUA B ajJbTepHPYEMOM HepBe B OTBeT
Ha pasipaxXeHHd pasjJHYHOH YacTo-
Tbi W CHJbl BbIABHJAU CTPOro mocJe-
AOBATEJ/IbHOE HACTYyIJeHHEe (DYHKLHO-
HaJ/IbHbIX CABHI'OB HE3aBUCHMO OT IMPH-
POAbL asbTepupylollero arenra. Hop-
MaJbHbIH, HEa/bTEPUPYEMbIH HEPB NPO-
BOAHUT K MbllILe PHTMbl BO30YXKAEHUS
B COOTBETCTBHH C €ro JabUJbHOCThIO
6e3 TpaHchopMalHH.

[Ip1 pa3dBuTUM ypaBHHUTENLHOH CTa-
AHH  J1a0HJIBHOCTL  aJbTEePHPYEMOTO
ydaCcTKa HepBa MOCTENeHHO CHHXKA-
eTcsi. OH HauMHAeT OTBEYATb Ha NMPUXO-
AALLHE K HEMY M3 HOPMaJIbHBIX, BbILLE-
PacrnoJiO>KeHHbIX YaCTEH HEPBa 4acThle
HMITY./ IbChl HE CHHXPOHHO, & B TpaHchop-
MHPOBAHHOM, 060a€e peaKoM DHTMe
B COOTBETCTBHH ¢ HU3MEHHBILUHMCH
YyPOBHEM Ja0HABHOCTH. B TO e Bpems
PEAKHE HMNYJbCbl BO30OYXAEHUS, MO-
CTylnawulMe Ccrga H3 HOpMAaJabHOTro
ydacTka, npoxoasiT K Mbliuue 6e3 MaMe-
HEHUS, TAaK KdK OHH COOTBETCTBVIOT
OHTHMaﬂbHOMy PHUTMY BO30VYXKAEHHUS.

PpaHcOpPMUPOBAHHBIE DPHUTMbl  BO3-
ﬁyH{ILEHHH, BO3HUKAIOUIHE Ha pa3Hble
MO 4acCTOTe K CHJle pa3jgpaKeHusl, 6/1H3-
Kk ApYyT K APYTY, H BBICOTbI COKpallle-
HUH MbllIUbl MPUGAH3UTENbHO OAHHA-
KOBbl, TO €CTb YPABHAKTCH.

Bo BpeMsl napajokcaJ/JbHOH CTaauu
COCTOAHHE aJbTepauuHd yraybasercd,
NaOH/JIbHOCTb eule O6oJsiee CHHXKAETCH
Mo CpaBHEHHIO ¢ HOpMOH. YHacTbele BO3-
6y>xﬂermﬂ [MOoCTynaloul1e B ajbTePUPY-
€MblH YUACTOK, HE TOJbKO HE [1POXO-
ASAT, TaK KaK nonafaloT B abCOJIOTHYIO
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64 3anuce COKpPAlULEHHS Mblllbl NPH napa-
Oouo3se;

A — nopma;, b - ypasuureiasnas #H B
napajoKkcadbHdaf CTalHKW, wuppsl -— OTMETKA
BEJIMUHHBL MHIVKIHOHHOTO TOKA (pacCTOAHHE
MEXAY KATYUWKAMH BhIPaKeHO B CAHTHUMET-
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pedpPakTOPHOCTb, HO U CaMH HAYHUHAIOT
BbI3bIBATb aJbTepaiuio, CnocobCTBYH
DAa3BHUTHIO NeCcCHMyMa, H, CYMMHDPYACH
C BJUSIHHEM a/bTepUPYIOLLErO BEULECT-
Bd, CO3,410T YCJOBHA AJA AaJbHEHIETO
CHUXKeHus na26uabhHocTH. Hem Goablue
JaCcTOTA MW CHJa pas/ipa>KeHus, TeM
CUJibHee OyjaeT CHHUKATbCA JabHIb-
HOCTb. AJbTepPHPOBAHHBLIH YU4ACTOK MO-
JK€T MPOBOJAHUTb TOJbKO T€ HMIYJAbChl
BO30OYX/1€HHHA, KOTOPbIe BbI3BAHbI CJa-
ObIMH HJHU pPEeAKUMH pa3JpaKeHUAMH.
[TlosTOMY MblIlILA COKpAlllaeTcs JIHLUIDL B
OTBeT Ha c¢Jabble WKW pelKHC pa3apa-
JKEHUS, KOTOpblIE N0 BpEeMEHH CoBnaja-
IOT ¢ KOHLIOM OTHOCHTEJBbHOH pedpak-
TOPHOCTH MJM HAvyasoM 3K3aJjbTallMH.

B c¢raauH TOPMOXKEHUA Ja0WJib-
HOCTb aJIbTEPUPOBAHHOIO yUaCTKa 3Ha-
YUTEJBHO CHHXKeHa, ¢daza ab6CoMI0THOH
pepakKTOPHOCTH HAaCTONbKO MNPOA0J-
KHUTEJbHA, UYTO WMIMYJbCbl BO30YyXje-
HUA JO0K 4acToThl NnonajgawT B 3TY
da3y U He NPOBOAATCA. XOTS HMITYJIbCh
BO3OYKIEHUS HE NPOXOIAAT uepeld aJlb-
TePUPOBAHHbBIA y4yacTOK, OH elle ob.a-
faeT Bo36yAMMOCTbIO. Tak, Henocpenu-
CTBEHHOE pa3JpaKeHHe aJbTepHpOBaH-

HOrO YydyacTKa HHAYKUHOHHLBIM TOKOM
MPUBOAHT K COKpaLLeHHIO Mblilllbl. Ec-
JIM HepB pa3Apa)KaTb OAHOBPEMEHHO B
BblLIeJieKallem HOPpMaJbHOM yuacTKe H
B aJbTepPHPOBAHHOM, TO Mblllla nepe-
cTaeT coKpaillaTbCcA. Takum obpa3sow,
HMIYyJbCbl BO30YKAEHHA, [IPHUXOAA B
CUJ/ILHO aJbTEPHPOBAHHbIM Y4acCTOK, HE
TOJIbKO CaMM 3aTyxarloT, HO W Tacsar
Te BO3OY)XACHHA, KOTOpPble B HEM BO3-
Hukatot. [Ipu yraybaeHun TOPMO3HOH
cTaauyd ucdeszaerT BO3OYIHMOCTL aJjb-
TEePHPOBAHHOIO Y4acCTKa.

Takum o6pa3om, BO30yXKIA€HHe H
TOPMOXKEHHE — 3TO pas/HuHble peax-
LUK TKaHW Ha pasiparkKeHue, HCXO0A
KOTOPOTO 3aBUCHT OT YPOBHS J1aOH/ib-
HocTH. [lpu BBICOKOH J1a0HJbHOCTH
HMITYJbCbl BO30YXAEHHSA TNPOBOAATCH
6e3 U3MeHeHHH, CHHXeHHe Na0OHJAbHO-
CTH 3ajep KHBaeT NPOBEeACHHE UMIYlb-
COB H BO3HHKaeT TOPMOXKEHHE.

DU3MOJIOTHUS MbILLIL,

Y MO3BOHOUHBIX »KHBOTHbIX Pa3Jiu-
4aloT TPU BHAA MbILCUHLIX TKAHEH:
CKEeJIeTHYK), CepAeuyHYI0 MU TJaAalKYIo.
B n1aHHOM pasjene paccMartpuBaloT
CBOMCTBA CKEJETHbLIX H I'1aiIKUX MbILUIL.

CKENETHDLIE MbiLLILLbI

CtpoeHue ckeneTHbix mbilui. Cke-
JEeTHble MbllIbl COCTOAT W3 T[PYIibl
MbllIeYHbIX NYYKOB. KaXAblH H3 HHX
BKJIOUAET ThICHUYH MblilI€YHbIX BOJOKOH.
BoJsiokHa 06pa3yT COKPaTHTEIbHDIK
afnnapar Mbltilbl. Mbllie4HOE BOJIOKHO
npeactaBaser COO0W KJETKY UWHJHH-
apuueckoi dopmbl aadnod a0 12 cm
u auamerpom 10—100 wmkm. Kax-
A0€ BOJOKHO OKPYXXEHO KJeTOUHOH
060/J0UKONH — CAPKOJEeMMOH H  COiep-
KUT TOHKHE HHUTH — MHOQPHOPHIIbS
(prc. 69).

Muodpubpu.iibl — 3TO CIOCOOHbBIE K
COKDAILEHUIO NMYUYKH HHUTEH AHAMETPOM
okoa0 | Mkwm. [leperopoaku, Ha3blBa-
emble Z-memOpaHaMH, pa3aesaioT Kax-
AVI0O MHODUOPUNNY NPHOIH3UTENBHO Ha
20 TbhIC. YUACTKOB — Ca@pPKOMEpOB, AJH-
Ha KOTOPbIX AOCTUTraeT OKOJO 2,0 MKM,
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B cepeanne Kaaoro capkomepd
pacrnosioxkeHo okojo 2500 TOJACTBIX HHU-
Ted 0ejlKa MHO3MHA AHAMEeTPOM OKOJIO
10 um. Ha o6oux kouuax capkomepa
K Z-MeMOpdHCe INPHKPENJIeHbl  OKOJO
2000 TOHKHMX, IHAMETPOM OKOJIO D HM,
HUTen Oeska aktuHa. HHTH akrtuna
CBOMMH KOHUAMH YACTHUYHO BXOJSAT
MEeX/AY MHO3UHOBBIMH HUTSMH.

[lonepeunass uHcuepueHHOCTHL MHO-
GHOpHAT 00yCJ/OBAEHA Yepe/IOBAHHEM
CBETJ/bIX, H3OTPOMHBLIX YYACTKOB (Y -1H-
CKOB), o00pa30BaHHbIX AKTHHOBBLIMHU
HUTAMH H  TE€MHbIX, AHHU3O0TPOIHbIX
yu4acTKOB (A-AMCKOB), 06pa30BaHHbIX
MUO3HHOBbBIMH HHUTAMHU. B 1eHTpaJb-
HOH 4acTH dHH3O0TPONHOINO Yy4acTKa
AKTHHOBbI€ U MHO3WHOBbIE HUTH He [le-
pekpeiBalotT apyr apyra (H-3ona).

be/oK MHO3HH COCTOMWT H3 MOJUTen-
TUAOB, BBITAHYTbLIX B HHUTb, JBE HHTH
obpasyioT JABOHHVYIO cnHpaab. Huth
MHO3HHA OKaHYHUBAIOTCA ABYMHA rJjaoby-
JAPHBIMH, CHASUIMMH Ha LWeHKax ro-
JOBKAMH, KOTOPbIE HA3BLIBAKT Nomepey-
HbIMH  MOCTHKAMM, [IJIHHA HX OKOJO
20 Hm. Moneky./1bl MHO3HHA yNaKOBAHbI
B TOJCTBIX HHUTSAX, COCTOAUIHX [1PU-
MepHO H3 100 mMoJaekya, paclogoKeH-
HbIX B BHje cliipanaun. M3 nee BoicTyia-
IOT TOJIOBKH - MOIEPCeUYHbLIe MOCTHKH,
obnapaouive  AT®d-aznod  akTus-
HOCTbIO.

AKTHH NIPeACTABASIET COO0 Ta00Y-
JSIPHBIK O€J10K, BBITAHYTBIH B HUTb 1HA-
METPOM O HM, [AB€ HHTH AKTHHA 3aKpy-
YABAIOTCA B BHAE JABOWHOH CHUPAJIH.
, CTPYKTYypa aKTHHA HanoOMUHAaeT jIBe
> o 3aKpYyUYeHHbIC HUTKH OyC, 110 [4 6yCHHOK
. « . 3 BUTKE. Ha aKTUHOBBIX HHTSX uepes
o'e ® 6o o o s DABHbIE TPOMCKYTKH (40 HM) HMelOTeo
.

® ® o 0 & .o cheprHueckre MOJeKyJbl 6eaKa TPOHo-
e o HHUHA.

B Keao6kax Mex1y HHTAMH aKTHHA

05  Cxematuueckoe usoGpaxenue mbiurupi: J€KAT HUTH OejKda TPOHOMHO3MHA.

Y H3OTPONHLIHE M A - AHHU3OTPONHbLIK AHC- B DHCCHEﬁ..IIE’HHOf:I MblIIIE OHH HAXO-
KW, H - y4dCcTOK ¢ MeHblWeH daHW30TPOII- OATCH OJIUKE K NOBEPXHOCTH, HOI1Y-

7

HOCThK), MblUNA; Z - MblllII€EYHbIEe BOJOK- 6 1 6
Ha; 3 muopu6puaaa BOJOKHA; 4 — MHO- OKO B KeJ/JOOKax.

PUOPHIAA, COCTABJICHHAA M3 TOJCTBIX W TOH- MH()d)HépHJI.Hb] CPDYIHIIUPYIOTCH B
o . . Y . _ o
KHX HPOTOPQHOPUH.ILT, Capkomep, orpaHu KOJOHKH, 10O 4- 90 g Ka>K10H. KOJOHKH

UCHIBIH ¢ ABYX CTOpOH membpanamu (Z-7u-
U}, 6 [MONepPeuHbid cpe3 MHODHOPHIIBI, OKPYKe€Hbl CapKOonsMazMatuyeCcKuM pe-

3AMCTHO  rCKCAroHasibHOe  pacrnpejiegeHue i 3 N |
TOJCTBIX M TOHKHX (pOTODHOGPHAA (MHODHU- THRYJOM CHCTEMOH [TDOJ_IOUIlebIX
JAMEHTOB) TpYC)OLIE'K, PaCnoOJOXKEHHbIX MmapPaJlijie.db-

276




HO MHOGUOpHAAM, U [TOTIEPEUHDBIX TPY-
Oouek, MepecekarmwluuX MblIIEeYHOC BO-
JOKHO. BO6au3u Z-memOGpanbl Mpoa0Jib-
Hble TpyOOuxkH 00pasvioT [HCTEPHY.
[Tonepeunass Tpybouka ¢ npHJIerao-
LIHMH K HEH C JIBYX CTOPOH HHCTEepHaMHU
dopmupylor Tpuany. llocnennne pac-

NoJaralTcss Tak, 4TO UX [EeHTP Haxo-

AUTCA BOJIM3HU IpaHulibl A- W Y-JIHCKOB.
CapKonaa3mMaTHYCCKHH  PETUKYJIYM
yyacTByeT B nepejpaue BO3OVIKIACHHA
OT MOBEPXHOCTHOH MeMOpaHbl BOJOKHA
BriyOb K mMuodubOpusiav U B aKTe CO-
KpauleHusl. BHYTPH MblUIeUHOTr o BOJIOK-
HA HaXOJAMUTCH CapKomnjiasMa — KHI-
KOCTh, B KOTOPYIO MOTPYKeHbl COKPATH-
TeJIbHbIE 3JEeMEHTbI MblIII€EUHOTO BOJIOK-
HA -— MHO(QHUOPHJIIbBIL.

B mbluille HapsAay ¢ akTHBHbBIM CO-
KpATUTeJbHbIM  KOMIIOHEHTOM, [Mpe/l-
cTaBJjeHHblM MHOMpUOpUAJIAMH, €CTb
NAacCCUBHBLIH yNpyrud KomrnoHeHT. OH
BKJIOHAET CYXOXKHJAHE, COeJHUHHUTEb-
HYIO TKAHb, MOKPbIBAKOULYIO MblUI€UHbIE
BOJOKHA, HX NYUKH U MbILILY B 1l€JIOM,
a TakxKe ynpyrue obpasoBaHusi OOKO-
BbIX MNOllepeuHbiXx MOCTHKOB MHO3HWHO-
BOH HUTH.

[Ipu cokpalueHnu Mblllila YyKOpauu-
BaeTcsl M4 pa3BHBaAeT CHJY, KOTOpas
BbI3bIBAeT PACTHAXKEHUE YIPYroro KOM-
noneHrta. [locsenaHui vrpaer poJib Oy-
depa npH nepegave yCuJaHH, BO3HHKA-
IOUIHX B COKPATHTEJbHOM KOMIIOHEH-
Te, K NOJABHHBIM 3BeHbLAM, BCJAEACTBHE
TOTO ABHXKEHHA 3BEHbEB TeJsa CTaHO-
BSITCH 1J1aBHBIMH.

BosiokHa CKeJIeTHbIX MblILIIL OTJH-
JalTCA [iBeTOM. KpacHble BOJIOKHA
Goratbhl CapKoMJazMoOH H cojepxart
MaJo MHOGUOPHII, B O€JbIX BOJIOKHAX
MHOIO MHOMUODPHIAT H OTHOCHTEJBHO
MaJIO CapKomMnjaa3mbl.

B ckeseTHbIX MbllILAX OKaHYMBA-
IOTCS1 COMATHUeCKUe W BeretraTHBHbBIC
HepBbl. JlBuratesbHbld HEpB, pa3BerT-
BJSIACH, 3aKAHUMBACTCA Y KaXK10Ir0 Mbi-
[LIEUHOrO BOJIOKHA. B BOJOKHO BXOILHT
TOJbKO OKOHUYAHHEe OCEeBOro UHJHHAPA,
KOTOpPOEe He [IPOHUKAaeT 4depe3d CapkKo-
JeMMY, a BAaBJjuBaer ee, oOpasys cre-
LHAJbHYID  CTPYKTYPY — MOTOPHYIO
GJASLLKY, HEPBHO-MbILIEYHbIH CHHAIC,

HJIH KOHUEBYVIO ABUTATEbHYIO (JTACTHH-
Ky. HyBCTBUTE/IbHbIE HEPBHbIE OKOHYA-
HUA B CKEJIeTHbIX MbllLIAX [peacTan-
J€Hbl MbllI€UYHbIM BEPETEHOM, B pacCUIu-
DEHHYIO 4aCTh KOTOPOro BXOAHT HYB-
CTBHUTE/AbHOE BOJIOKHO.

JlpurareibHbie €JHHHUbL. MbIiL1a
KaK (QYHKIHOHAJbHOE [1eJ0€ COCTOUT
13 HoJiee j1eMeHTapHbIX PYHKITHONAb-
IbIX €AHHUIL — 08UCATEAbHIX WIH MO-
TOPHbLY eJUHUL, KOTOPbIE MOrYT BO3-
OY>XKAATbCA HE3aBHCHMO APYI OT ipyra.
JIBuMraTe/ibHOUH eJHHULEH Ha3blBAloT
o6pasoBanue, BKJAUYawLUlee B CceOH
MOTOHEUPOH U UHHEPBUPYEMbIE UM Mbl-
IIe4yHble BOJIOKHA.

JIBuratesbHOe HEPBHOE BOJOKHO,
Mayliiee OT MOTOHEHMpoOHa CIIMHHOTO
MO3ra, pa3BeTBJAAETCHA B Mbllllle Ha
TePMHHAJNHK, Ka)KJasd H3 KOTOPbIX 3a-
KAHUYHBaeTCHd CHHAICOM Ha MblILIEYHOM
BOJNOKHEe. [IBUTrare/ ibHOE BOJOKHO B pe-
3yJbTATe BETBJCHHA WHHEPBUPYCT He
OZHO, a LLeJYIO TPYNNy MblUIeUHbiX BOJO-
KOH. KoJauuyecTBO MDLUIIRUYHBIX BOJO-
KOH, BXOJISlLHX B COCTaB J/iBUraTe/b-
HOW eJHHWUbl B pasHblx MblLAX,
HeOJHMHAKOBO. HanMeHblIee 4HCA0 BO-
JOKOH COJEepPXKHTCH B TexX MbllIUAX, KO-
TOpble 00ecrnedyuBarT ObICTpble JIBHKE-
Huda. Hanpumep, B mbllilax rJa3HbIX
610K ABUTaTe/IbHble € ITUMHHLbI COCTOAT
i3 3---5 MbIlIeYHbIX BOJOKOH. B MblUl-
nax TYJOBHILA M KOHEUHOCTEH [BH-
~aTe /i bHble €IHUHHIbl COCTOAT H3 COTEH
1 ThICAY MbIII€UHBIX BOJOKOH.

AKTHBHOCTb JBMraTe/bHOHU €IHHU-
lbl B 1l€JJOW MBbILULLE PETUCTPHPYIOT OC-
uuaaorpagoM ¢ MNOMOLLbIO  TOHKHX
3JEKTPOA0B, KOTOPbIe BBOAST B MbILLILY.

B cKeJeTHbIX MblilaXx TeNnJOKPOB-
HbIX »KHBOTHbIX HMEITCH ObICTpble H
MeJAJEHHble ABHUraTeJbHble €J1HHHUbI.
BoicTpble ABUraTe/bible e IHHHILbI B De-
JbIX MbllIAax 0oO6pazoBaHbl ObICTPbIMH
MbBILIIEUHBIMH BOJIOKHAMHU, MeEJI€HHbIe
ABUraTte/bHble €/JHHHIbl B KPaCHbIX
MbILLILLAX — MEJJEeHHbBIMH BOJOKHAMH.
CKeJieTHble Mbllllbl B  OOJbIIIMHCTBE
cJyyaeB CMeLlIaHHbie: OHU COCTOST H3
ObICTPbLIX ¥ MEAJEHHbIX ABUraTe/bHbIX
eJIMHHULL.

B Ka»Xa0Hd MOTOPHOH €AHHHLE Mbi-
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UI€YHbIE BOJOKHA COKpPAULAIOTCH OJHO-
BPEMEHHO, TO €CTb CHHXPOHHO. MoTop-
Hbl€ K€ eHHHIbl PABOTAOT ACHHXPOH-
HO, TaK KaK OHH HHHEDPBHUPYKOTCS pas-
JUUHbIMH NBUTATE/IbHBIMH HEHPOHAMH,
KOTOPbi€ MOCHIVIAIOT UMNYJAbChl ¢ pa3-
HOH 4acTOTOH WM HeoaHOBPemeHHO. He-
CMOTPA HA A@CHHXPOHHVYIO A€ATEAbHOCTL
MOTODHbBIX €LHHHU, CYMMapHOe COKpa-
LLLCHHE MblILUbl B LEJOM HOCHT CJMT-
HbIH XapakTep B YCJIOBHSIX €€ HOpMaJlb-
HOW JeATebHOCTH. CHuaa MblILeYHOTro
COKPALULeHHS 3aBUCHT OT uYMCa4 OJIHO-
BPEMEHHO  (DYHKUMOHHPYIOULUX JIBH-
raTe/IbHbIX €JHHHUIL U OT YaCTOTbl BO3-
OyAEHHUH KAaMKA0H H3 HHUX.

CBoiicTBa ckeneTHbIX Mblwly. Boa-
OYAHMOCTb CKEJETHON MbILLULB MEHbIE
BO30YyJAHUMOCTH HePBOB. Bo3bydumoctes
ONPEACAOT 10 CHJIEe MbILIEYHOIO BO3-
Oy>XI€HHS, BbI3bIBAEMOTO 4EPE3 3IIeK-
TPOAbl, HAOMXKEHHbIE HECNOCPEACTBEHHO
Ha mbiliny. OLHAaKO B JaHHOM cjiyyae
Pa3apaxKamTCs H MblLIEUHbIE, H HEPBHbIE
BOJIOKHA, [0O3TOMY H3MepeHHAasd BeJIU-
YHHA BO3OYAUMOCTH He 6YIET COOTBET-
CTBOBAaTb (PaKTHUYECKOH BO3GYAHMOCTH
MbILIUBL. 1] OnpeneseHHs Henocpe-
CTBEHHOH BO36YAHMOCTH MblLlIlbl ee
OTPaBJAIOT AA0M Kypape. da He BAUA-
€T Ha HepBHble U MbllIEYHbIE BOJIOKHA,
OH OJIOKHpYEeT (YHKUMIO HEPBHO-Mbl-
LIEYHOro CHHAanca M Hapyliaet npose-
A€HUE BO3DYXK/IAEHHHA C HepBa Ha MbIL-
11y. Bo3GyaumocTb Mblitibl 06yC10BIIE-
Ha (QyHKUHEeH MeMOpaHbl MBILLIEYHOIO
BOJIOKHA.

Bo30y»K1eHHe B MbllILIaX MPOBO-
AHTCS H30JMPOBAHHO, TO €CTh He nepe-
XOAHUT C OJJHOTO MbILLI€YHOTO BOJIOKHA HA
apyroe. HepBHo-mbllleyHble CcHHATCI
B OCHOBHOM pacHoJIOXKeHbl B cepeuHe
MbILIEUHOTO BOJIOKHA, MO3TOMY BO3-
OyK/[1eHHe pacnpocTpaHsiercd B o06e
CTOPOHbI H, ObICTPO OXBAaTbLIBASA BCIO
MbILILY, BbI3bIBA€T OIHOBPEMEHHOE CO-
KpauleHHe Bcex ee yacted. OaHAkKo
CKOPOCTb pacnpocTpaHeHHUs Bo3OyxK1e-
HUS1 B O€/1biX U KPacHbIX BOJIOKHAX CKe-
JETHbIX MBI pA3JHYHA: TakK, B 6eJiblX
BOJIOKHax OHa paBHa 12—15, B Kpac-
HbIX —— 3—4 M/cC.

CKeneTHass Mbliilla — ynpyroe Te-
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J0. YIPYrocTbio 001a1a0T aKTHBHbIE
COKpATHTE/bHbIE M MACCHBHbIE YIpY-
rue KomnoHeHTol. OHH o6GecneyuBaloT
PACTAXKHUMOCTb, 3JACTHYHOCTbL U MJac-
THUYHOCTb MbIIUL.

ECaM K Mbllile NOgBECHTE rpy3, TO
OHa pacTtAruBaetcd. CBOHCTBO MbIIHLbI
'VAJIMHATLCSA NMOA BJHMSAHHEM Harpy3ky
HasblBaeTCs pacramumocrtsro. CTenels
PACTHAXKEHUsT MbILIUBI 3aBHCHT OT BEJIH-
HAHBL Tpy3a. PacTsKHMOCTb pasHbIX
MbIUIEHHbIX  BOJOKOH HEOAMHAKOBA:
KpacHble pacTAruBalTcs 6oJblue 6e-
JblX, MbIUILbI ¢ NApaJJeJbHbIMH BOJIOK-
HAMHW YIJIHHAIOTCA 00JIbLIE [1€PHCTDIX,
LIpu pacTsKeHnn nokostiuecst MblLb!
B HCH NMPOABJRAIOTCH YIIPYrde CBOHCTBA
H PA3BHBACTCHA HalpsxeHUe. Y H30JH-
POBAHHOHW MbILILbLI YIPYroe Hanpsxe-
HHE paBHO Hymo. [IpH pacTsakeHun no-
KOAULEHCS MbILILbl YIIPYroe Hanpsixe-
HHE [NIPOrpeCcCHBHO YBEJHUHBAGTCH 110
Mepe pacTaxXeHHda. B Tese XHUBOTHBIX
Aaxe B YCJOBHAX JIOKOA CKeJeTHble
MBILILLI MMEIT ca1ab0e HanpsKeHue,
T@K KaK OHH HECKOJIbKO pacTSIHYTHI.

JAACTUHHOCT6 — CBOUCTBO aedop-
MHDOBaHHOTO TeJs1a BO3BpallaThCH K
NEPBOHAYAJTbHOMY CBOEMY COCTOSHHIO
nocJe yaaJeHHs CHJbl, BbI3BaBLUEH Je-
GopmauHioo. IDNACTHYHOCTb  MblLLLbI
H3yuyawT, pacTAruBasi ee rpys3om. bBe-
JIble BOJIOKHA CKeJIeTHbIX MbILLL Xapak-
TEPH3YIOTCA OOJIbLIEeH 31aCTHYHOCTDIO,
HeM KpacHble. [locse ynanenus rpyaa
MbILILE CTPEMHTCH BO3BPATUTLCH K
nepBoOHayaabHOH BesHyuHe. QAHAKO He
BCEraa OHa [JOCTHraeT MepBOHAYAallb-
HOH AanHbl. Tlocae anurensHoro pac-
TSAXKEHUA HJIH AeUCTBHUA OGOJbLIOH HA-
FPY3KH Mbllila ocTtaetcst 6oJjee MM
MeHee YAJUHRHHOHN, TAK KAK OHAa He 06-
JaJaeT COBEPUIEeHHOH 3JaCTUYHOCTLIO.

[laacTuunoCcTy — CBOHCTBO  Teda
COXpaHATb NPHAAHHYIO €My AJHHY /M
BooOuLe ¢opmy nocsae npekpalleHHs
AEHCTBUSl BHELWHeH aedopMHpYIOLLes
CHJbl. eM Gousblue BHewHsAs nedop-
MHPYIOLLEA CHJa H NPOAOJKHTEJbHEe
ee JEHCTBHe, TeM CHJbHee M1acTHue-
CKHe U3MeHeHHA. [1nacTHYHOCTL MbILU-
Ubl COCTOMT HE TOJbKO B OCTATOYHOM
YAJHHEHHH MOCJ€e PACTSAXKEHHUSA, HO H B




OCTATOYHOM VYKOPOUEHUHU TOoCae /K-
TeJbHOTO TETAHUYECKOrO COKpPALlUEHHH,
MKW KOHTPAKTYypbl. Pa3anuHble BOJIOK-
Ha CKeJeTHbIX Mbllil 006J1a4410T pas-
HOH TNJAaCTHYHOCTLIO. TakK, Yy KpacHbIX
BOJIOKOH, KOTODble YAEPIKUBAIT TEJ0
B onpejae/eHHOM MOJOXKEeHUH, MJIacTHU-
HOCTb Bbipa)keHa OoJblle, uem y Oe-
JbIX.

JJjacTHUeCKHe W MJacTHUYeCKHe
CBOMCTBA OOYCJOBJEHLI Pa3HbIMHU 3J€-
MEHTaMH Mblllle4HOro BoJsiokHa, Capko-
JeMMa U MHOPUODPHIIBI KHMEIOT O/IMHA-

KOBbi€ 3JAaCTHUUYECKUE K MJACTHYECKHE
CBOUCTBA, 4 Capxornasma -— TOJbKO
[1J1aCTHUHOCTD.

Cokpauwenne Mmbiwu. Cnelrgpuye-

cKas J1eATe/1bHOCTb MbIUIEYHOH TKa-
HH — €€ COKpauleHHe Tpu BO3OyxK/e-
HUH. Pa3iuyanT 0AHHOYHOe W TeTaHH-
yeckoe COKpailleHHe MblUILLbI.

OAHMHOUYHOE COKpalleHHe
M bl U1l bl. Ha OJAHOKpaTHOe KpaTKo-
BPEMEHHOEe pa3jparkeHde, Hanpumep
3JEKTPHYECKHM TOKOM, MbllILa OTBe-
yaeT OJHHOUHBIM cokpalleHuem. [Ip#
3aMHUCH 3TOr0 COKpPAULEHHWA Ha KHMO-
rpae OTMEYAIOT TPH NEPHOAE: JATEHT-
HblK — OT pa3jpa)KeHus [0 HauaJja
COKpallEeHHUAA, MepHOL COKpallleHHA H
nepuoa paccaabnaeHus.

O6uwas npoAOJKHUTENbHOCTL OAH-
HOYHOI'O COKpallleHHs  HUKPOHOXKHOH
MblLILbl JAATYWKKH cocTtasasger 0,1 c.
M3 storo spemenu 0,01 ¢ npuxoanrcs
Ha JaTeHTHbl# nepuox, 0,04 — Ha co-
kpauieHwe U 0,05 ¢ — Ha paccnabJe-
HUe. ¥ MJEKOMUTAaILKWX OAHHOUHOE
COKpaluleHHe CKeJeTHbIX Mbilllll AJHTCS
0,04—0,1 c.

Bo Bpem# JlaTeHTHOro mnepvojaa B
MblLIEe MPOHUCXOAAT MPOLECCh], NPH KO-
TOPbIX OCBOOOXK/1a€TCsA 3Heprus AJd
MblileyHoro cokpauleHus. [Iuk noren-
uMa/ja AEHCTBHA [0 BpPEMEHW COBMNa-
faeT C JATeHTHbIM NEePUOJOM H Haua-
JOM COKpalleHHA.

BpemMss OAMHOUHOro COKpallleHHs
HeOJMHAKOBO B Pas/jHYHbIX MblIUAX Y
OLHOTO U TOrO e XWBQTHOTO. Tak, B
KpacHbIX BOJIOKHAX MbILUL OHO 3HAYH-
TeqbHO GoJblue, yeMm B Oenbix. CHaa
MbILLIEYHOIO COKpaLleHHA B OnpeaeJieH-

HOHW CTE€NeHU 3aBUCHT OT CHJIBl pasjapa-
KeHus. Ilpy pasapaKeHud TOKOM Mo-
DOTOBOM CHJbl COKpalleHHe MblllLbI
eiBa 3amerHo. [lasbHeHulee yBe/inye-
HHE CHJIbl TOKA BbI3bIBAET YCHUJAEHUE CO-
KpaUleHUA MbllilUbl A0 HEKOTOPOH MakK-
CHMaJbHOW BeJHuHHbl. Cuja Mbluiey-
HOrO COKpaAlUEeHHA 3aBUCHUT OT KOJHYe-
CTBA BO30OYXXAEHHBIX MbILUEYHBIX BOJIO-
KOH, KOTOpble 00s1afaloT pa3/jHuyHON
Bo3byaumocTbto. Cnaboe paszapaxe-
HUe JeuCcTByeT HAa HauboJiee BO3OYIHU-
Mble BOJIOKHA, N0 Mepe YCHJACHHA pas-
Apa>XeHUA HauWHAaKT pearupoBaTtbh H
Apyrue BOJOKHA, HAKOHEIL HacTynaeT
MOMEHT, KOT/la BO30yXKX1a0TCHA BCE Mbl-
lIeYHbIE BOJIOKHA& — HacTynaetr Mak-
CUMaJbHOE COKpallleHHe MbILILLbI.

TetaHuuecKoe coKpaute-
HA€e MblWibi. ECM K MbllILAM 10-
CTYMAKT HECKOJbKO BO30YXKAAlOWHX
HMIYJbCOB, €e OJHHOYHble COKpatlle-
HUA CYMMHPYIOTCA, B pe3y/bTaTe 3TOro
MPOUCXOAUT CHJAbHOE H IJUTENIbHOE
COKpallleHue Mbllubl. JJauTenbHoe co-
KpalleHHe Mblllilbl MPH ee pPUTMHYE-
CKOM pa3sparKeHUM Ha3blBAaeTcs TeTa-
HUMECKUM COoKpalyeHuem WIH TeTaHy-
com. MexaHHW3M TeTaHHUUECKOTO
COKpalleHUd MblliUbl Obl/1 BbIACHEH
[esbMroJblUeM B OMNbITAX HA HEPBHO-
MbllieyHoM npernapare. [Ipy HaHeceHUHU
Ha MbILLILY OAHHOUHBLIX pPasipa>KeHHH,
CJAEAVIOULUX APYT 3a JAPYroM C pasJuu-
HLIMH HHTepBa/jamMd BpeMeHH, HabJo-
14T COKpalleHUsaA pPa3HOH (OpMbI.
B Tom caydae, xoraa pasapaeHus OT-
AeJIeHbl APYT OT Apyra HHTePBAJIOM Bpe-
MEHH, MpeBbilaILHUM MPOAOJNKHUTE/b-
HOCTb OJIMHOYHOIO COKpalleHHWs, BO3-
HHKaIT OJAHHOUHbIE COKpauleHusd. [lpu
6oJiee 4yacTbiX pasapa)KeHusix, €ecJHu
Ka>XAblH HMIYJAbC BO30YXIEHUA [eH-
CTBYET Ha MbllIILY B TOT MOMEHT, KOI'/18
OHA y)Xe HauuHaeT paccnabnasTbes, OT-
MeuarT HenoJiHbld, AU 3ybuareld, Te-
TAHYC.

Ec/au Ke pasapaeHUA HaCTOJIbKO
YacTbleé, 4YTO OHU BO3JAEUCTBYIOT Ha
MbILLLY A0 HauaJsaa ee paccnaalbneHHus,
TO MNOJYUYUTCA AJMTEJbHOE HErNpepbiB-
HO€ COKpallleHHe Mbilllbl — 22a0Kul
reranyc (puc. 66). [lpu oueHb 60/bLUIOH
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66 CokpauleHne cxeJeTHOH MbILIIbI NPH pa3-
JIHUHOH YACTOTE pa3APaAKEHHSH:

I — oguunoynoe coxkpautenue:; I[I
(tenmosTHblH)  TeTaHye, 111 - raaakuBi (nmoa-
HbIW) TeTanyc;, M mexaunorpamwma: 1/ —
[1oTeHUMAs 1eneTBud; [ -~ $aza cokpalleHus;
2 — aza paccaabaenus

—- 3yHYaTHIH

HacTOTe pas/aApakKeHHH KaxKa0e ouepe]-
HOe pasapaKeHue Oyaer nornajaTrb Ha
¢a3y abcoaoTHOH pedpaKTOPHOCTH
H MbIlLILld BOOOIE HE COKPATHUTCH.

BbicoTa cokpauleHUsi MbllIUbl TPH
TeTaHyce OoJbule, ueM MpH OAUHOUYHOM
cokpaueH’H. OO0DbACHAA 3TOT 3hPeKT,
[‘ebMroOgibLL,  paccMaTpuBag  TETAHYC
KakK [IpOCTOE TreoMeTpPUUYECKOe HakKJa-
AblBaHUE (CYNeprno3uuHi0) OAHHOUHBIX
cokpauleHud. Ilpu TetaHyce Kaxkgoe
MOoC/JeAYIOllee COKpallleHHe MblIULbl B
pALY CKJAaAbIBAOWMHUXCA OAMHOYHBIX
COKpalleHUH HAaYMHaeTCcs OT TOH TOUKH,
rje MbILILY 3aCTaeT HOBOE pasjpaixe-
HHE, U €€ COKpallleHHe UeT OT 3TOH TOU-
KH, KaK OT TOYKH Mokos. [laabHelue
HCCJIeJOBAHHUSA 10KAa3aJH, UTO SIBJEHHE
CYNEPHO3ULHU MNPH TeTAaHYCe HeJb3s
CBOJHTb K HPOCTOMY CKJA4JAbIBAHHIO, TO
€CTb CYMMHUPOBAHHUIO MeXaHHUYEeCKHX
3PpPeKToB. IPdheKT OoT ABYX CJAELVIO-
X APYT 3a APYroM pasapa>kKeHHHu He
COBMandeT ¢ apudMeTHYeCKo# CyMMOH
OJHHOUHbBIX COKpAUleHUH, OH MOKeT
ObITb OO0JIblll€ HJH MeHbllle JIJaHHOH
cyMMbl. CJegoBaTenbHO, CHOCOOHOCTL
K HOBOMY COKpPaULeHHUIO NNOCJAe Ka»KA0TO
[IpealecTBYIOLUIEro UMIYJbca BO30YXK-
IeHUs HeOJHHAKOBA.

BblcoTa MBbIUIEYHOTO COKpAaLLeHHUS
NpH TeTaHyce 3aBUCHT OT pUTMaA pas-
APaK€HHs, & TakKxKe OT BO3OYAHUMOCTH
H JJaOUJABHOCTH, KOTOpPbIE U3MEHAITCS
B [pouecce AeATeJIbHOCTH Mblilllbl. Te-
TAHyC HauboJee BBLICOKHUH MPH OIITH-
MaJIbHOM PHTMeE, KOrJa KarXAbIH nocJie-
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AYIOILHUH UMIIVALC J€UCTBYET HA Mblll-
uy B (dasy 3IK3aJbTauHUH, Bbi3BAHIOH
MpeablAyIHM UMIIYJIbCOM. B 3TOM Ci1v-

qae Cco34atTcd  HauJayuiide  (ONnTH-
MaJjbHble)  VCAOBHS  JList  paboThl
MBI LLI11b].

J3oTonnueckoe W H3omMeT-
PHUECKOEe CcoKpauleHus. Cylire-
CTBYIOT ABa BUAA COKPAULEHWS MblHIIL:
H30TOHHUYECKOe U H30MeTPUUeCKOER.
Korjaa wbliinla npd pasapaKeuuH Co-
KpaigaeTrcs, He MNOAHHMAasfd HHKAKOro
rpy3a, HANPAXKEHHe ee MbleUHbIX BO-
JJOKOH He H3MEHHACTCHA W PaBHO HYVJIIO;
TAaKO€ COKpalle€HHe HA3bIBAKT U3OTO-
Hu14eckum (1S0S — paBHbIH, (ONuUS -—
HanpsiKeHue). LECAM KOHLIbI  MbIUIILB
3aKpeIljlIeHbl, TO NPH Pa3ipa>KeHHH OHA
He YKOpAuuBaeTcsd, a JUILb CHJABLHO Ha-
pAraeTcs.

COKpalleHHe MblIIIUbI, [TPH KOTOPOM
€ee JJIMHA 0CTaeTCs NOCTOAHHOW, HAa3bi-
BAeTCA uzomerpuueckum (isos - pas-
HbIH, metron — Mepa, paamep). B 310M
Ccydyae COKpPaTUTEAbHbIM KOMIIOHEHT
YKOPAUHUBAETCA 3a CUYET pPAaCTAXKEHHSA
MacCHBHOIO ynpyroro komioueura. Ec-
JH Y H30OMETPHUCCKH COKpallawlilei-
Cs1 MbIHIIBI OCBOOOJIUTH CYXOXHJIHE, TO
MblllIlla CTaHeT COKpallaTbCsd H30TO-
HUYECKH, a MpeaABapUTeJIbHO PACTSHY-
ThiH YIIPYTHH KOMIIOHEHT OYeHb ObICTPO
YKOpauUUBaeTCcsi. YNPYrud KOMIIOHEHT
[NPH U30METPHUECCKOM COKPALLeHUU MO-
KEeT yBeJMUYHUBATh CBOK AJMHY HaA 2

6 90 oT aauHBI NOKOS.

M3omeTpruueckoe CokpaileHue Mhlilib 3a-
[TUCHIBAIOT, UPHKPCIIHB K HEH TYIVIO TIPYKHHY,
KOTOpAsT HE HO3BOJACT| €H YKOPOTHTLCA. (C no-
MOHLBIO  CTICILHAAbHBIX  YCHAHTCACH (DHKCHPYVIOT
HAUTOXKHOC YKOPOYEHHE B HECKOJIbLKO MHKPOMET-
POB, OTOOPAXKAIOILEe PAZBUTHE HAUPSKCHHS [[PU
COKpauleHHU. OTACABHO H30OTOHHUYCCKOS HAH H30-
METPHUECKOE COKPAULEHHE MOXKHO [MOJVUHTL HC-

KYCCTBCHHO B YCJIOBHAX onblta. B oprauusme Bo




BPCMSA COKPAILeHHA H3MEHAKTCH U AAWHA MbILI-
ULl, W €€ HAlpAKeHHC.

Teopuda MblweyHoOro c¢o-
KpaueHus. B. A, Oureabrapar u
M. H. JliobumoBa eute B 1939 r. ycra-
HOBHJ/IK, YTO CTPYKTYPHBLIH O€JIOK MUHO-
HOpHAI — MHO3UH — oOJagaeT CBOHU-
CTBaMH (pepMeHTa aJNCHO3HUHTPHUGO-
charasnl, pacwenaswowed AT, [loa
BausaHuem AT® HUTH MHO3HHA COKpa-
watored. Bekope nocae 3Toro OTKpbI-
TUsI BeHIepCKUH OHOXHMUK A. CleHT-
Hbopan 1nokasaJ, 4To B Mblllile HMEeT-
cA TakxKe O0esiok aktuH. [lpu B3aumo-
J€HCTBHH C MHO3MHOM OH obpasyer
KOMIVIEKC — aKTOMHO3UH, QepMeHTa-
THBHasl aKTHBHOCTb KOTOPOro [OYTH B
0 pa3 Bbllie€ AKTHBHOCTH MHO3HHA.

leopusd MblIIEUHOTO COKpaLlLeHHS
MO/ 1YUUAE JaJibHedluee pa3BUTHE TMOJ
HA3BAHHEM TeopuUU CKOAbISIUWUX HUTel.
B COKPATHUTENbHOH eHHHILE MbILULB —
MHOPUOPHIIC ~— AJHHA CapKOMepa U3-
MEHAET s B Pe3yJ/bTaTe CKOJbXXEHUS
AKTHHOBbIX HUTEH BI0OJb MHO3WHOBBIX,
HO CaAMHW HHUTH [PU ITOM HE YKOPAUH-
BaioTcd. B paccisabiaeHHod, a teM 60-
Je¢ PACTAHYTOU MblliLe AKTHHOBbIE
HUTH pAacnoJararTcd aajbile OT LeH-
Tpa capkoMepa, U JAJdHA capkomepa
OOJbLLE.

[Ipy W30TOHHUYCCKOM COKpallleHHH
MbIlIlLbl @KTHHOBbI€ HUTH CKOJAb3AT MO
HallpaBJeHHUIO K LEHTPY CcapkKoMmepa
B10OJIb MUO3UWHOBbLIX HUTeHU. HHUTH akTH-
HA TpUKpenJeHbl K Z-memOpaHe, TS-
HYT ee 3a COOOM, H CAPKOMED YKOPAUHM-
Baercd. (CyMMapHoe yKopaudBaHue
BCCX CAPKOMEPOB BbI3bIBACT YKOpoOue-
HHE MHO(PHUOPHJIA, U MbILILA COKpAalLA-
eTCH.

MexaHH3M CKOJIb)KeHHSt HHTEeH ak-
THHA OKOHUATEJbHO He BblsicHeH. CyH-
TAKOT, UTO CKOJbLXKEHHE IIPOHCXOLHUT B
pesyJabTaTte  ABHXKCHHHW  MOTNepeyHbIX
MOCTHKOB MHO3UHOBBIX HHUTeH. B Ha-
CTostlulee BpeMd TMpUHHATA cJaeayiollas
MOJI€/Ib  CKOJIbXKCHHUA HHTEH AaKTHHA.

MexaHuueckomy COKpalleHHIO
MbIIILBl MpeallecTBYEeT €€ BO30yxKje-
HUE, BbI3bIBAEMOE HMIYJLCAMH JIBMUIA-
T€JbHbIX HEUTPOHOB B 00J14CTH HEPBHO-

MbILIEYHOIrO CHHAIlca — jJBUraTte/bHOH
KOHUEBOU MJIACTHHKH. 3/1€eCh OCBODOXK-
JaeTcsl MeAUaTop aleTUAXOJIMH, KOTO-
PbiH B3aUMOJEHCTBYET C MOCTCHHANTH-
YECKOU MeMOpaHOH, H B MbILI€YHOM BO-
JJOKHE€ BO3HHKAET IMOTEHLHAA JEHCTBUS.

B COCTOAHHUHM MOKOSA MbIILbl OCHOB-
Hast 4aCTb MOHOB KaJibLHA XPaAHUTCH B
CaApPKOMJIa3MaTHYECKOM  PETHKYJAyMe.
[lon BAUsiHMEM TMOTeHlHMaJa JeHACTBUS
M3 UHCTEPH CAapKOMJIa3MaTUYeCKOTro
PEeTUKYJYyMa OCBOOOXKIAAETCHA KaJblHH,
3aMyCKalUWHY MEeXaHUUeCKoe COKpa-
LI€HHE MbIWLULL B ONpeaeJeHHOH M0-
cJe0BaTe/MbHOCTH. HMoHbl  KaJdbuUA
CBSI3bIBAIOTCA ¢ O€JKOM TPOMOHHUHOM,
oOpasyst komiieke. [lpu atom Mogeky-
Jla TPOIMOHHHA H3MEHSAET CBOI. (DOPMY
TaKUM 00pa3oM, UTO OHA TOJIKAeT HH-
TH — JJIHHHbIE MOJIeKYJbl 0eJKa Tpo-
NMOMHO3UHA — B KeJOOKH MEXK1V ABY-
MA HHUTAMH akTuHa. ([ pONOMHO3UH B
[IOKOALLeHCA MbiUILe pacrnoJjaraercs
OJ/IHXKE K MOBEPXHOCTH AKTHiiOBOH HM-
TH U OJJOKHPYET, TO €CTh NPensATCTBYeET
NPHKPEMJIEHHUIO IOJJOBOK MOCTHKOB MH-
O3UHOBbLIX HHTEH K HHUTSIM AaKTHHA.)
Tponomuosun ray6ike onyckaercss B
KeJNOOKH, B pe3yJbTaTe 4yero rnpekpa-
laercd ero OJIOKUpYIOlLee JeHCTBUe
H Ha AKTUHOBOH HMUTH OTKPBLIBAIOTCH
YUACTKH, K KOTOPbIM MOTYT MNpHUKperl-
JSTbCHA TOJIOBKH MOCTHKOB MHO3HHO-
BbIX HHTeH. [locsiennune npukpenasiior-
Csl K COCe/lHEM aKTMHOBOW HHUTH C Ha-
KJIOHOM B CTOPOHY ILIE€HTpa capkoMe-
pa — roJIOBKH COBepluaT rpedKoBble
IBHKE€HUST H MPOABHUIaOT AKTUHHOBYIO
HATb 0 HallpaBJIEHHIO K IEHTPY cap-
Komepa (puc. 67). ['on10BOK y MHO3M-
HOBbIX HHUTEH MHOXECTBO, OHH TSHHVYT
AKTHHOBYI) HHUTb C OOBEeAMHEHHOH, CYM-
MapHoH cuaon. [lpu oaHokpaTtHOM
[PEOKOBOM JIBUZKE€HHH TOJIOBOK CaAPKO-
MEp YKOopauuBaeTcsa npumepHo Ha 1 9
ero JAJIMHBbI.

[locsie OKOHUaHUSI NHMKa NMOTeHLHA-
Ja JeUCTBUA AKTUBHUPYETCH KaJbliHe-
BblM Hacoc (Ca-zaBucumass ATd-aza)
MeMOpaHbl CapKOMJIa3MaTHUeCKoro pe-
TUKYJAYMa. 3a cUeT IHepruH, BblAead10-
lueucs npu pacuwengeHud AT, kadb-
LLHEBBIH HACOC TMepeKauyuBaeT HOHbI
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Cxema mexaHnama cokpaluleHus MHOGuG6-
PHAJIbI:

A -~ pacciaabneHHad ¥ b -— COKpaTHBILIAACH
MHODUODPHAABL, B — ¢XeMa pPaClON0KCHHA
AKTHHA, MHO3HHA, TPONOMHUO3HIE H TRORO-
HUHa B MHODHOPHIJIE B COCTOSHHH I[IOKOS,
/- memGpana; [ —- Mo#e b CKOJhKEHUA aK-
THHOBBIX HHTEW, [ -— HATH 4KTHUHA, Z — HHTH

TPONOMHO3NHE, 3 —- TPONUHKH, 4 -- TOTOBKH
NonNepeyHbIX MOCTHKOB, & — HHTb MHO3HHA
(FrOTOBKH NONEPEYHBLIX MOCTHKOB HHUTCH MHO-
3HHE TNIPHKPENAAKTCH K HHTAM AKTHHA, CO-
BepuwakT rpefKoBble ABHMKEHHA, W MHUTH
dKTHHA CKOJAB3AT MO HANPABJEHHIO K IEHTPY
CapKoMepa, HTO NPHBOAUT K  VYROPOUEHH
MUHOPHODH.IIIBE)

T | T,

- o J




KaJblHA OOpaTHO B LHCTEPHblI CAPKO-
n1a3mMaTHYeCcKoro petukygayma. KoH-
LEHTpAUHAd HOHOB KaJibllUfg B UMTO-
naa3Me MbILIEYHOIO BOJOKH& YMeHb-
uraeTcsi, KOMIIJIEKC TPOIOHHH —
KaJabUHHU pacnagaercs ¥ BOCCTAHABJIH-
BaeTc rnepBoHauaJgbHasa dopma
TPOINOHHHA, XapakTepHast AJS MOKOS-
LIEHCH MbILbl. TPONOMHO3HWH BbIXOAHT
H3 2KEJOOKOB MeXX/J1y aKTHHOBbIMH
HUTAMH U ONATb OJOKHpYET Mpouecc
NPHKPENJEHUSA IOJOBOK MOCTHKOB MHO-
3UHOBOW HHUTH K HHTH aKTHHA. | 0J10BKH
MOCTHKOB MHO3HHOBOU HHTH OTCOE/IH-
HAIOTCHA U OTHYCKAKT aKTHHOBYIO HHUTbD.
[lon BaMAHMEM HOBOro mnoTeHuHasa
JEHCTBHUA CHOBA BbIAEASIOTCH HOHBI
KaJbUHA H POUECC NPHKPEIJIeHUsE ro-
JOBOK MOCTHKOB MHO3HHOBOH HHTH
NoBTOpsieTCcA. [akHe pPUTMHUECKHE NPH-
KPENJIEHHSI TOJIOBOK YK€ K JAPYIrHM
yuacTKaM aKTHHOBOHW HHUTH, rpefKoOBbIe
ABHXKEHHA [rOJIOBOK W OTCOEIHHEHHS
[NIPOABHTAKOT aKTHHOBYIO HHTb K LLEHTPY
capkoMepa. JTa pUTMHUECKasi aKTHB-
HOCTb T'OJIOBOK BO3MOXKHA 10 TeX IOp,
NoKa npoucxoautT aktuBauus ATd-asml
H pacuwensaeHde ATO.

B pesyabrate CcyMMalHH MHHH-
MaJibHbIX YKOPOUYEHHH I[0C/A€10BaTe/lb-
HO PacroJIOXKEHHbIX CAPKOMEPOB B MHO-
¢uOpUAIaxX HACTynaeT H30TOHHYECKOE
COKpauleHHe Mbluilbl. [Ipy 3TOM MbILL-
La MOXeT yKopoTHThbcs 10 50 9 cBoe#n
AAHWHBL. MblllleyHOe COoKpauleHHe Mnpo-
HCXOAUT TeM OblcTpee, uyeM OoJblle
rpeOKOBbIX ABHXXEHWH [AejaloT ToJIOB-
KH B €1MHHUY BpPEMEHH.

[['OJIOBKM  moOnepeuHbix MOCTHKOB
MHO3HHOBOH HHUTH cCoOAepKaAT KaTaJu-
THYECKHE aKTHBHbIE UEHTPbl PepMeHTa
aleHO3HHTpHPocharTadbl — ATD-asni.
[Ipy npuKpenaeHuHn roJOBKH K aKTHHO-
BoH HHTH AT®-aza akTuBHpyeTCs B
NPHCYTCTBHH HOHOB MarHus u AT
pacwenssiercsa. B Kaxkaom uukJae npu-
KPperieHHs — OTCOeAUHEHUSA TOJ0BOK
oAHa MoJekyaa AT® pacuwenasercs
1o AP u 34 cyer BbiaeauBlLeHCS
3HEPTHH roJOBKa coBepluaet rpebKoBoe
ABHXKeHHe. Koraa rosioBka 0OTCOeaHHS -
eTCsl, ¢ HeH CBA3bIBAeTCs HOBAS MoJie-
Kyaa AT®. Llukanueckass akTHBHOCTD

[MOMNepeyYHbiX MOCTHKOB MHO3HHOBOWH
HHTH, TO €CTb PHUTMHUYECKOEe [pHKpel-
JIEHHE W OTCOCAMHEHHEe TOJIOBOK, HX
rpeOKoOBble [ABHXeHUd, obecneyuBalo-
H1He MblllIeYHOEe COKpallleHHe, BO3MOXK-
Hbl TOJILKO 40 TeX MOP, MOKa IPOUCXO-
AT akrtuBauua ATd-asnl u paculen-
aedne AT®. Ecau pacwensenne ATO
OJIOKUPOBAHO, T[lONepeuHbie MOCTHKH
MHO3HHOBOH HHUTH nepecTaloT pabo-
TaTb U MbllUIlia paccijadasieTcs.

B cayuae H30MeTpHYECKOTO COKpa-
[LIEHHST FOJOBKA MONepPeuYHblX MOCTHKOB
MHO3HHOBOH HHTH TIPHUKDENJIAeTCHd K
AKTHHOBOH HHTH NOA NPAMbIM VIVIOM,
a 3aTeM OHa I1OBOPAUYUBACTCS HAa LlIeH-
Ke npumMepHo n1oa yriom 45°. lllelika
FOJIOBKH IIPHXOAUT B COCTOSIHHE Halpsi-
KEHHA W DPA3BUBAET VIIPYTYIO CHJY.
[Ipy 3TOM nonepeuHble MOCTHKH TAHYT
COCeJHHC AKTHHOBbIe HUTH ¢ OOBEIU-
HEHHOH CMJI0H, CO03/aBasi CYMMAapHVIO
yrpyryvio cuay. Ho nonepedyHble MOCTH-
KM HE HAXOAATCH B COCTOSIHUU MOCTOSAH-
HOro HanpskKeHus. OTaesbHble TI'OJOB-
KM MOCTHKOB VXK€ uepe3 COThie HJH
JAeCATble J0JH CEeKYHIbl OTIIYCKAIOT akK-
THHOBYIO HUTb. OaHAKO ¢paza 0TCoeaH-
HEHUA TakK XKe KOPOTKa, Kak U (Ppasa
MpUKpeNnaeHnust, 3a HeH CJCAYCT HOBOE
MPUKpPENJeHHe TOJIOBOK K aKTHHOBOW
HUTH. HecMOTpA HA pUTMHUecKyIO CMe-
HY TNPUKPEIJIEHUA U OTCOeJHMHEHUS [O-
JJOBOK [OMNMEPEeYHbIX MOCTHKOB C yac-
ToTOH 5—900 ['u, cuaa, pasBuBaemad
MBILILEH B  (PH3UOJOTHUYECKHX YCJI0-
BUSAAX, HE UBMEHSeTCH, TaK Kak 60Jbliioe
KOJIMYECTBO T'OJIOBOK MOMNEPEYHbIX MOC-
THKOB HAaXOJUTCA B [PUKPENJeHHOM
COCTOsIHMH, OOYCJOBJIHMBAIOLLEM HANPA-
’KeHHEe MbllILbI.

XUMH3M MBIIWEUYUHOTO CO -
KpaueHusa., [lJd MbIILEYHOro Co-
KpauleHusi HeoOxoauma AT, sHeprus
KOTOPOH HCNOJBb3YeTCs B MbllUle A5
pasJH4YHBIX TMpoueccos: paboThl Ha-
TPHH-KAJHEBOrO0 Hacoca, [0LJepHH-
BAlOLIEro rnocTOAHCTBO IpaaneHTa KOH-
HEHTPAlULHKM HOHOB HATPHUHA H KaJaHUA MO
00e CTOPOHBI KJETOYHON MeMOpaHbI;
CKOJIb2KE€HHSI aKTHHOBbBIX HUTEH MEXKIY
HHTAMH MHO3HHAa, BEAVILEro K YKOpO-
YEHHIO MbllUL; padoTbl KaabUHEBOro
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HACcOCd, OTKAUMBAKLLEIO HOHbl KaJb-
IIHA B [IUCTCPHbL CAPKOMJAa3MaTHye-
CKOT'O PCTHRKYJYMA.

Coaepxanve AT® B Mbllllle HEBe-
JHKO W COCTABJACT OKOJO D MMOJib/J1.
B 1poilecce MbIICYHOTO COKpalleHHs
AT® 6bictpo pacxoayercd, paciilel-
asisick 10 AJ1P, nosromy asiuTebHaAs
MblllieyHad pabora HCBO3MOXKHA 0Oe3
pecuHTe3d AT®, KOTOPBIH NMPOUCXOAUT
B pe3dyabTarte paclleljeHuss KpeaTuH-
docpara Ha KpeatdH H (POCHOPHYIO
KUCJA0TY. OcTatok POCPHOPHOH KHCIO-
Tbl (DEPMEHTATUBHbIM TYTEéM NCPEHO-
cutcd Ha AJlP, Kotopas npespauiaer-
ca B AT® (kpeatundochar + AP
— AT® 4 kpeartun). Kpeatunpocda-
Ta B MbILUIE COACPHKHUTCH 3HAUUTCIBHO
bodabiue (okoJsgo 30 MMOJb/A), uUem
AT®. TIpy UHTEHCUBHOH HJIH AJIHTE/b-
HOU pabore 3anacbl KpeatHHdocpara
ObICTPO HCTOLLATCA, U B 3ITHX VYCJO-
BUsiX pecutTes AT MoxKeT ocyulecTB-
JATBCH TOJLKO 34 CUeT PeaKUUH IJIH-
KOJAH3d H TKAHEBOTO JbiXaHus.

K OCHOBHbIM HMCTOYHUKAM 3IHEDPIHH
st pecuHTe3a AT® B MbluiLax OTHO-
CAT TJIIOKO3Y W TAWKOTeH. BoBJjekasich
B PEAKIHH [VIMKOJAM3a, IJII0KO3a H IJH-
KOreH OTAA10T COACPKAILYIOCH B HX XH-
MUHUECKHX CBSI3siX SHEpPrvw, a camiu
NpeBpalalTcss B MOJAOUHYIO KHCJAOTY.

B paboraniuux MbIHLAX 3HEYH-
TeJNbHO CHUXKAETCHA COJUepPKAHUE [JIH-
KOreHa ¥ yBeJHMUYHBACTCH COAEprKaHHue
MOJOUHOH KHCJAOTbl. B a3poOHbLIX Y-
JOBHSAX 4dCTh MOJOYHOU KUCJIOTbI OKH-
cJAsieTcsl B LLHKJAC Kpebca 10 ABYOKHCH
yrJaepojga U BO/bl [IPH OAHOBPEMEHHOM
o6paszosatun AT®, boabiasa Ke yacrhb
MOJOUHOH KHCJOTDI B IIPOLLECCe TJIHKO-
HeOreHe3d CHOBA NPeBpalLdCTCd B IJIH-
kored. [lpyd HHTEHCHUBHOW MblUICYHOY
pabore Juisi pecuHtesa AT@® Hcnodb-
3yeTcsl TdKxKe SHEPrHsl, BblaessicMas
IPH OKHUCJICHUH KHPHLIX KHCJIOT.

HakanuuBawouwasacsd B MbllIaX
AIId B pesyabTaTte pacllen’eHHs
AT®d BcTynaer B peaklHio, NpH KOTO-
pou HAeT 1epedocPOopPHIUPOBAHHUC
ABYX moJgekya AP apyr ¢ apyrom ¢
ob6paszosanuem AT® (AP + AP
—ATD + AM®).
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B uepnoa nokosa B MmbilLax HJIET
HAKOIICHHe KpeaTuHdpochara B pe-
3yJabTate peakudH 1epedocpOopHJIHu-
poBaHus MexKay ATP W KpeaTHHOM
(AT® + xpeatun —KpeaTHUHPOC-
bar + ALD).

Takum o06pa3oM, HeNnocpeaCTBEH-
HbIM MCTOUHHMKOM IHEPrUH /A COKpa-
uieHdst Mbiibl  cayxkut ATE. Tlpu
OJIATONPUATHBLIX  YCJOBHUAX pPECHHTE3d
AT®D ee KOJMHUECTBO B MbILLILLAX HE Me-
HACTCHA, @ YMEHbLIACTCHA TOJBKO COJEp-
AAHHC TJIMKOTEeHA.

[Ipy HHTCHCUBHOHW MblileYHOU Da-
0OTE YCHJAUBAETCHA T[JAHKOJAHM3 U YBEJH-
UUBAETCH KOHICHTPAILLUA MOJOUYHOU KH-
CAOTbl. [lada ee okHcaeHust HEeODXO/ UM
AOMOJHUTEAbHBIH KHCJOPOA, NOTpebHOoe
KOJHUECTBO KOTOPOro oOo3Hauvaercs
KAK KHUCJOPOAHBLIA 3amnpoc. Hakonue-
HUE MOJOUYHOU KHCJIOThl CONPOBOXKAAE-
eTCS yyalleHHeM AbIXaHUA U COKpallie-
HUK cepaua. OHHAKO OpraHbl AblXdHUA
U KPOBOOOpAUIEHUA HE MOrYyT [0J-
HOCTbBIO 00eCneYnTb MbllLULUbl HEOOXOH-
MbIM KOJHUYECTBOM KHCJA0pPOAd, U BO3-
HUKaeT KHCJAOPOAHAA 3a/101XKEHHOCTD.

TennoobpaszoBaHue TNpH
MblileuHoH pabdorte. [lpu cokpa-
LleHHH MblUIllbl B HeH oOpasyeTrcs Tell-
JOTa. ITOT 11POUECC MOXKHO 3aPErucT-
PUPOBATb H U3MCPUTb C MOMOULbIO Bbi-
COKOUYBCTBHUTCJLHBIX 1TPUOOPOB B MO-
KOC M IIPU BO3OYKACHHHU U COKPALLEHHH
Mbliubl. ¥13 Bceld sHepruu, koropas 00-
pazyercss B BO30YXK/ICHHOH MBbILILE,
okos10 30 Y ee npeobpasyercd B Mexa-
HUYCCKYH), 8 OCTaJdbHas BblACJAACTCA B
hopMe TenJOThl.

B npounecce o6pasoBaHHA TENJIOTHI
B Mbllllle BblACJAAT ABC ¢asbl. [lep-
Basy Ha3zBaHa (Pa300 HAUAABHO2O Ten-
A000pazosanusi. OHa HauvHaeTCs ¢
MOMEHTa BO30YK/ACHUS MblUIlbl, [IPO-
A0JKACTCHA B TeUEHHe BCEro COKpalle-
HUA, BKJOUad U Paizy paccjableHus.
Tenaora obpasyercess B pe3y/bTare XHu-

MHUECKUX [MPOIECCOB  PACLUeNJIeHUS
AT®, obecneunBatoulux Bo30OyXK/ie-
HUe, CoKpallleHde H  paccaablenue
M bl LLI LI b .

Bropaa ¢aza TennoobpaszoBaHud
AJUTCH HECKOJbKO MHHYT MOC/e pac-




cAabJIeHWsT MbiLILbl KU Ha3biBaeTcs ¢ha-
300 3anal30el8arouieco HUJAH B0OCCTAHO-
BUTENbHO2O Tenaoobpazosanus. OHa
0OycJaOBJAEHA npotieccamu, obecneyu-
BatouumMu pecuHtes ATD. [aasuyio
po/ib B pecHuHTe3de AT® H BOCCTAHOBMU-
TeJbLHOM  TeIlIooOpa3loBaHUKU  UrpaloT
[POILECChl TJIMKOJAU3a W  OKHCJHTEb-
HOIO (poChHOPUIUPOBAHUS.

B nepByto a3y BblAeJAETCSI OKOJIO
40 Y5, a Bo BTOpVYIO — OKOoJO 60 U
BCeH 00pa3oBABINEUCA  TeNJoTbl B
MblLLILLE.

Cuaa mbimu. CTeneHb YKOpPOUEHUA
MbILLBI 1IPH COKPAIUE€HHU 3aBUCHT OT
CHJIbL  pasjapaxeHusa, MopdoJoruue-
CKHX CBOHUCTB U (PHU3HOJIOIHUYECKOTO CO-
CTOAHUA. JMHHBIC MblLUbl COKpalla-
OTCHA Ha OOJAbIIYIO BEJAHUYHHY, YEM KO-
porkue. HesHauuTebHOE pacTaAXXeHHe
Mblilllkbl, KOTr/Ja HaMpPAramTcd Yyrpyrue
KOMIIOHCHTBI, YBeJHUUBACT €€ COKpa-
[LCHHEe, a [pH CHIAbHOM pacTHKEeHUH
CW./la COKpalleHUss yMeHbllaeTcs. ITo
3aBHCUT OT YCJAOBHHU B3AWUMOIEHUCTBHS
AKTHHOBbLIX H MUHO3HHOBbIX HUTEH B NIPO-
lecce cokpalleHud. HanpsixkeHue, KO-
TOPOE MOIYT pPas3BUBATb MHOMUOPHJI-
JIbl, OlipeaeJAeT s YUMCJAOM NoTnepeyHblX
MOCTHKOB MHUO3HWHOBbLIX HUTEH, B3AHMO-
ACHCTBYIOILUX € HUTAMH AKTHHA, Tak
KAK MOCTUKH CJYXKAT MECTOM B3aUMO-
TeUCTBHUA WU PA3BUTUA YCUAUT MEXIY
ABYMA TUIAMH MHOPUIAMEHTOB (HHU-
TeH). B COCTOAHUM MOKOS AOBOJBHO
3HAUYUTEeJNbHAA 4YaCTb [OMNEPEUYHBLIX MO-
CTHKOB B34MMOJICUCTBYET C aKTHHOBDI-
MU HUTAMHU. [lpu cHABHOM pacTsaKeHUu
MbIILLUbl AKTHHOBbIE H MHO3UHOBBIE HU-
TH T[OUTH MepecTalT IMepeKpblBaThCA
H MeXAY HUMH 00pas3yloTcss HE3HAUYH-
TeJibHble TIoNepeyHble CBA3H. BeanunHa
COKPAULEHUA CHHMKAETCH TaKxe TIpH
VTOMJEHUHW MBbILIIILbL. <

CHJY Mbllbl OnpeaesioT no Mak-
CMMaJIbHOMY HanpsiKeHHUI, KOTOpoe
OHAa MOXKE€T PAa3BHUTb B YCJOBHAX H30-
METPUUECKOI0 COKpPAlleHUA HWJIH MNOJI-
HUMAsd MakKcHMaJibHbld rpy3. KM3omer-
DUYECKA  COKPGiLldmaacd  MbliILa
A ABUBACT MAKCHMMAJbHO BO3MOXKHOE
JlJisi HEEe HANPAXKEHHEe B pe3y/bTaTe ak-
THUBALMH BCEX MbILIEUHbIX BOJOKOH. Ta-

KOC HAIIPDAXKCHHE Mbilllillbl HdA3bIBAIOT

MAKCUMAANAbOHOU CUAOU.

MakcHuMaabHass CHJA MblUIbl 38-
BUCUT OT 4YHCJAA MbiLUIeYHbIX BOJOKOH,
COCTABJSIIOIMX MbIHILY, H HX TOJILLH-
Hbl. OHH (OPMHPYIOT AHATOMHUECKHH
MonepeyHuK MbllLbl, KOTOPbIH OllIpe-
AeJIAeTCH KaK [10oWalb [OIepeuyHoro
pa3pesd MbILUILbL, [TPOBEJCHHOTO (1€P-
HEHAUKYJAAPHO €€ JJIHHe. OTHOLWEeHHC
MAKCHUMAJbHOHU CHJIbl MbIlLILb!l K €€ aH4-
TOMHUECKOMY [IOMePEUYHHUKY HA3BAHO
OTHOCUTEAbHOU CUAOU MbLULL{bl, U3ME-
DAEMOl B KI/cMm”.

CyllecTByeT Tak»Ke [OHATHE ¢hu-
BUOAOCUHECKO20 HONEPeUHUKA MblLUL-
{{bl — 3TO MOMNEPEUYHbIHM pPa3pes3 MbllULLb,
ePHEHANKYAAPHBIH X0V €€ BOJIOKOH.
B Mbluiliax ¢ napaJjebHbiM X0J10M BO-
JOKOH (PH3HOJOTHUYECKUH TNOIepeyHHK
COBIA1a€eT ¢ &HATOMHUUCCKUM. Y MbILIILI
C KOCbIMH BOJOKHAMHU OH OyaeT 6oablile
aHaToMuyeckoro. 1o sTon npuyrne cu-
Jla MblUUbl ¢ KOCBIMH BOJOKHAMH 3HAa-
UUTEJAbHO OOJIbUI€ CHJIbl Mbillilbl TOH
K€ TOJUIMHbI ¢ 1IPOAOJAbHBIMH BOJAOK-
HAMH. DOJIBIUUHCTBO MbILL »KHBOTHBIX
C KOCbIMH BOJIOKHAMH [€PUCTOTO CTpoOe-
HUA. Takue Mbllubl HMET GOJAbIIOH
(PU3HOJOTHUCCKHAH [TONEePEUYHHK, 1103TO-
MYy H 00J1aaatloT GOJbIOH cHJI0H. OTHO-
[HEHHE MAKCUMAJbHOW CHJbl MbIlIbl K
€€ (PU3HOJIOTUUECKOMY  1IONEePEHHUKY
Ha3bIBAlOT AOCOAOTHOU CUAOL MbLLULLbL.
B npouecce mbiweuHod paboTbl 1oIle-
DEYHUK MbIilllbl YBEeJHUHBAETCH H, CJIe-
AOBATEJbHO, BO3pAaCTAeT CUJA JAHHOHU
M bl LLILLb .

Pabora mbimin. [lpH cokpallueHuH
MBILIIl&@ YKOpauuBaeTcs, coBeplias pa-
6oty. Pabory wMblilubl, npH KOTODPOH
MPOUCXOJAHUT TMepeMelleHrHe rpysa ¢
JABUKCHHE KOCTEH B CYCTaBaXxX, Ha3bl-
BAOT duHamu4veckoi. Mbllina npou3-
BOAUT paboOTy U B TOM cCJiyyae, Korja
OHA  COKpaulaeTcss  H30METPHUYECKH,
pa3BUBadg HanpsaxkeHue 06e3 yKopoue-
HUA MBbIUILbI, HAOpUMEp [pH yIepxKa-
HUuu rpysa. Ilpu 3TOM BHeliHeH paboThl
He NPOU3BOAUTCA, H TAKYI0 pabOTy Ha-
3bIBAKOT CTATUHECKOU.

JluHaMuueckasga paboTra  MbllUbI
(w) u3Mepsercsd NPOU3BEAEHHEM Mac-
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Cbl 'py3a (p) Ha BLICOTY €ro noabema
(A) W BbIpa>Kaercs B KMJOTpaMMOMeT-
pax: w=ph (KrMm). BHelIHAA MeXaHH-
yeckast paboTta MbIUILbI 110 Mepe BO3pa-
CTAHUA rpy3a BHauaJe YBeJHUUBALTCH,
a 3aTeM YMEeHblIaeTCH.

3aBHCUMOCTb paboOTbl OT BE€JIHUHHDI
rpy3a BbIpa>KaeTcf 3aKOHOM CPeOHuxX
Haepys3ok: pabota Mbllilubl OyAET HAU-
O0OJblUI€H TMPH CPEeAHUX Harpyskax.
KpoMe HATpy30K, HMeeT 3Ha4yeHue MU
puTM paboTsl. MakcumasnabHasa pabora
OyZAeT BbINOJIHEHA TIPpH CpejHeM DPUTME

COKpalLEHUSA (3aKOH CpedHUx CKOpO-
cretl) .

YTOMJaeHHEe Mbilibl. YTOMJEHHEM
Ha3bIBA€TCH BPEMEHHOe [IOHHXKCHHE

HJH npekpauleHue paboTbl KJCTKH, Op-
raHa M. LeJIOro OpraHu3ma B De3V.b-
TaTe HUX AedaTenbHOCTH. [lpu yromie-
HUU TNOHHXKAKTCA (PYHKIHOHAJbHbLIE
CBOMCTBA MblIUILb: BO3OYAHMOCTb, Ja-
OWJIbHOCTL H COKPATUMOCTb. BbicoTa
COKpallueHUss MbIILILbI NPH  Pa3BUTHH

YTOMJeHHS nocTeneHHo yobiaer. Oau-
HOUHOE COKpAallleHWe MblUIlbl CTAHO-
BUTCA MNOJOMMM H 3aTHAHYTbIM BO Bpe-
MEHH B OCHOBHOM 34 CUeT VAJHHEeHHA
nepdoja paccaabaeHus.

CKeJieTHble Mbillllbl  YTOMJSIOTCS
paHblue rJaaikux. B CKeseTHbIX MblLl-
Hax cHadaJaa ytomudlotrcd Oeable BO-
JIOKHA, a NMOTOM KpacCHbIe.

JHasa o6bscHenuss yromaenusa M.
Hndd npeanoxusa TEOpHIO HCTOLLE-
HUsi. COrJacHO 3TOH TeOPHH NMPHUUUHOM
VTOMJAEHHUSA CJAYXHT HCUY€3HOBEHHEe B

MbIILIE 3JHEPreTHYEeCKUX BelllecTs, B
YaCTHOCTH rJuKoreHa. OaHako perta-
JbHOE M3YUyeHHEe 3ITOro BOIIpOCa MOKa-
34010, 4YTO COAEp»KaHWe TJAHKOreHa B
YTOMJIEHHbIX O Npejaena Mbliulax ciie
JOBOJIbHO 3HAUYUTEJILHO.

Teopust otpasnenus E. Tldatorepa
O0DBACHAECT VYTOMJ/JEHHE HAKOIJICHHEM
60NbUIOTO  KOJIHYECTBA MOJOUHOH U
dOCHOPHON KHUCJOT, a TakkKe APYIrHUX
NPOAYKTOB 0OMeHa, KOTOpble Hapyula-
10T OOMEH BelleCTB B paboTatowem Op-
raHe, U ero AedATesqbHOCTb [IpeKpallia-
ered. Tak, ¢ochopHas KHCJI0TA CBSA-
3bIBACT HOHbl KaJblUHWSA H TeM CaMblM
CHHXKaeT cokpaiileHve wmblinibl. I1po-
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AYKTbl oOMeHa VYrHetarT CrnocoBHOCTL
MeMOpaHbl MbILUIEHHOTO BOJIOKHA TreHe-
PHPOBATb MOTEHLUHAbl NEHUCTBHUA.

JTO NOJOXKeHHe Obl10 MNOATBEp K-
J€HO OonbITOM. K30/MpPOBAHHYIO Mbll-
1y noMeliasJd B cocyd ¢ HeDOJbIUHM
o6beMOM pacTBopa PuHrepa v pasapa-
XKEHUAMHU JOBOAMUJIHK AO MOJHOFO YTOM-
Jenuda. llocse cmeHbl pacTtsopa cokpa-
LEHHA MblUILLl BOCCTAHABJUBAJHUCD.

O6e Teopud CcPoOpMYJUPOBAHBI Ha
OCHOBAHMU OMNbITOB, NPOBOAUMBIX Ha
H30JUPOBAHHON CKEJCTHOW MblilLe, H
OOBACHAOT VTOMJEHUE OAHOCTOPOHHE
U ynpouleHHo. OTaenbHble peakxluu,
COMYTCTBYIOUIHE PAa3BUTHIO  yTOMJe-
HUS, NPHHUMAJHCL 34 HUX IIPHUYHHY.

/la/ibHeHI UM  U3YUYEHHeM YTOoMJe-
HUA B YCJOBHUAX LEJOT0O OpraHu3ma yc-
TAHOBJIEHO, UTO B YTOMJIEHHOH Mbllillle
MOABJAAIOTCA MNPOLYKTbI oOMeHa Be-
UIECTB, YMEHbLUIAETCH COAEPKAHHUE TVlH-
koreHa, AT®, KpeaTuHdocdara.
M3MeHeHHs1 HACTynawT U B COKpaTH-
TeJbHbIX Oenkax mMuiwubl. [Ipoucxoaur
CBA3bIBAHHE HJU YMEHbUUEHHE CYJbd-
FHAPKJABHBLIX TPYNN aKTHHOMHO3HHA, B
pe3yJ/bTate uero Hapyluaercs AeHcTBue
AT®. HapyiuecHUa XHMHUECKOTrO COCTa-
Ba MblllULbl, HAXOASALULEUCH B OPraHH3-
M€, BbIpdX>KeHbl B MEHbIUEH CTeMneHH,
yeM H30JIMPOBAHHOH, Ojiarojaps TPaH-
CNIOPTHOH (OYHKUHH KPOBH.

B onbiTax Ha HEPBHO-MbILIEYHOM
npenapate H. E. BBegeHckuid ycTtaHo-
BHJ/I, UTO €CJIH pa3apa)kaTh MbILULY Ye-
pe3 HepB, TO BCKOpe OHa mnepecTaHer
cokpaluatbcd. [1pu pazapakeHuu noc-
Jl€é TOr0 HeNnocCpeACTBEHHO Mbillillbl CO-
KpalleHUa ee BO30OHOBATCHA. YHUHTHI-
Basd OTKPBITYIO UM MPAKTHUYECKYIO He-
yToMJaseMocTh Hepsa, H. E. Bpenekn-
CKHH caeJsiajl BbIBOJ, UTO MpPeEX e BCero
VTOMJAIOTCH CUHATCHI B CBA3H C HX HU3-
KOY N1a0HJAbHOCTLIO.

boicTpas yTOMJI1€MOCTbh CHHAaICOB
o0ycCJ/IOBJI€HA CJeAVIOWUMH (daKTopa-
Mu. Ilpu aautesbHOM paszapakeHud B
HePBHbLIX OKOHYAHMUAX YyMeHbllaeTcs
3anac 3aroToBJEHHOIo Meadartopa, a
CUHTE3 He [OocCneBaeT 3a pacxoaoBa-
HueMm. [lostoMy Bblaeaswolwuecs mnop-
UMK MeaHaTopa ailleTH/JAXO0AWHA Ha KaX-




AblH HMIYJbC TOCTEMNEHHO YMEHbILA-
IOTCAA M COOTBETCTBEHHO CHHUXXAITCH
A0 NMOAMNOPOrOBbIX BEJHWYHH MOCTCHHAT-
THUECKHEe noTeHuHagabl., OQHOBPEMEHHO
C 3THM HAKamJHMBaWLWHECHd MNPOLYKTHI
OOMEHa B MbILUILE MOHHXXAKT YYBCTBHU-
T€JbHOCTh MNOCTCHHANTHYECKOH MeM-
OpaHbl K aUETHJAXOJNHHY, B Pe3yJabTaTe
YEro yMeHbluaeTcss BeJMUYUHA MOCTCH-
HalTHYeCKOro norteHuuasa. Koraa on
MOHUIKAGTCH HHIXKE HEKOTOPOTO KPHUTH-
YECKOr0 YPOBHSHA, B MbILIEYHOM BOJIOKHE
HC BO3HHKaeT TMOTeHUuasJ JeUCTBUA.

B opraHu3aMe B pa3NHYHbBIX 3BEHbAX
PePIEKTOPHOU Ayrd YTOMJIEHHE B I1ep-
BYIO Ouepeab HacCTynaetr B HEPBHbIX
IEHTPax, OCOOEHHO B KJETKaX KOpbl
60/1bLWIKHX mnoaywapuid. AddepeHTHble
UEHTPbBl yTOMJISIIOTCS ObicTpee 3¢ de-
PEHTHBIX.

PYyHKUMOHANBHOE COCTOSTHUE MBI LL
B OPraHM3Me HaXOAUTCH MO BJAHAHUEM
LIEHTPAJbHOH HEPBHOH CHCTEMBI, H [ipe-
XK€ BCETO KOpbl OOJIbUIMX MOJAYILIADHH.
IJTO BJAHAHHE OCYL(ECTBJSETCH Pa3/iHy-
HbIMH NYTAMH: yepe3 COMaTHUYECKHUE
HEPBbI, BEF€TATHBHYIO HEPBHYK) CHCTE-
My W 2KeJsiedbl BHYTPEHHEH CEeKpelMH.
[lo aBuratenbHbIM HepBaM K MblLILE
MOCTYNAlOT HEePBHBIE UMITYJbChl, Bbi3bl-
Bafd COKpalleHHe, B NPOLECCe KOTOPOTO
H3MEHAITCA €€ (QHU3HUKO-XHUHMHUEeCKHe
CBOHCTBA M (DYHKUHOHAJbHOE COCTOS-
Hue. Hepe3 HepBbl BereTaTHBHOU HepBs-
HOH CHCTEMBI MPOUCXOJHT TPOHUECKOE
BJHUSTHHE HA MblUbL. TpodHUecKHE UM-
MyJbChbl, [OCTYMNALiHe B MbIUIUbl 0
CUMNATHUYECKHM HepBaMm, YCHJAHBAIOT
npouecchbl 0OMeHa BeLleCTB M MOBbilld-
0T paborocnocobHocTb MbliLUbl, Ha-
NpUMEDP, COKpalleHUA YTOMJAEHHOH Mbl-
Wbl YCH/IHBAIOTCS, €CJAM pa3aparkaThb
MAYLIHH K HEeH CHUMINaTHUeCKHH Heps.
Takoe e neiicTBHe okasbiBaer u aape-
HaJHH.

CocTosiHHe caMOH  LeHTpaJabHOH
HEPBHOH CHUCTEMbl B 3HAUHTEJILHOU CTe-
neHH OOYCJ/IOBJIEHO BJMSIHHEM MpoLec-
COB, NPOUCXOAAWMX B Mblliax. OT pe-
UENTOPOB MblUIEUHLIX BOJOKOH MO ad-
DEePEHTHBIM HEPBAM B LEHTPbl HAYT HM-
MyJ/JbCbl, BJHAIOUIHE HA HX (QVHKILHO-
Ha/lbHO€ COCTOSHHE H PePJIeKTOPHO Ha

AeATeJNbHOCTb MblILIL. B Mbluilax B co-
CTOAHHH ITOKOA U IPHU COKpalleHUH 06-
Pa3yloTCsA pPasaHuyHble MPOAYVKThl o6Mme-
Ha BELLEeCTB, KOTOPbIe UrparoT ornpeje-
JEHHYID (PHU3HOJOTHYECKYIO POJb. IDTH
NPOAYKTBI, UHPKYJUPYS B KPOBH, B 3a-
BUCHMOCTH OT HX KOHUEHTPAUHUH MOTYT
BJAHATL NO-pPA3HOMY: MPH MaJOH KOH-
LLEHTPpAUHUH CTUMYJHUPYIOT, a NpH O0JIb-
LIOH YTrHeTaKT AesITeTbHOCTh LEHTpa-
JbHOH HEPBHOH CHCTEMBbI.

HecMOTpA Ha TO YTO UMEeTCH OueHb
MHOTO HCC/JeZO0BAHUH O JOKAaJU3aLHH
YTOMJIEHHUSI U T€X H3MEHeHUAX B Opra-
HH3MEe, KOTOpble CONYTCTBYIOT €My, 10
CUX TMOP HeT €IMHOH TCOPHUU O CYLLHO-
CTH npouecca yTOMJIeHUS.

HacTtynnenue yTOMJIEHUS  MblLiL
MOXKHO 3a/€pXKaTb C MOMOIILbIO TPEHH-
poBKH. OHa pa3sBUBaeT M COBEPLUICH-
CTBYeT (PYHKUMOHAJbHbBIE BO3MOXKHO-
CTH BCEX CUCTEM OPraHH3Ma: HEePBHOM,
AblXaHHUSA, KpOBOOOpallleHHS, BbigeJe-
HUAA U T. 1. [Ipu TpeHupoBke yBeauyu-
BaeTCA 00beM MbILIL B pe3yJbTaTe po-
CTa U YTOJIUCHUA MbILLIEYHbIX BOJOKOH,
BO3pacTaeT MbilI€YHASA BbIHOCJWBOCTD.
B MbiliLe noBbILIAETCH COAEpPKAHHE
raukorena, AT® u kpeatuHdocdara,
YCKOpPAIeTCA TedYeHHe T[IpOolleccoB pac-
Maga v BOCCTAHOBJIEHHS BELIECTB, yua-
CTBYIOILHX B oOmeHe. B peayabrare
TPDEHHUPOBKH KO3IDPULHEHT HCHNOJIb30-
BAHUA KHCJ0poAa npud pabore MblUIL
MOBbLILIAETCH, YCUJIUBAKOTCSH BOCCTAHO-
BUTE/]bHbIE MPOILECChl BCJAEACTBUE aK-
THBU3AUHH BCEX (PEPMEHTATUBHbBIX CH-
CT€M, YMEHbUIAeTCHA pPacxo] 3IHEPTHH.
[Ipn TpeHHpOBKe COBepUIEHCTBYETCH
PeryqftopHasi (PYHKIHA [eHTpaJbHOH
HEPBHOH CHCTEMbI, H B NMEPBYIO O4Yepe/lb
PYHKUHA KOpbl 60/bILIHX MOJYIIAPHH.
O6pasyercsi AHHaAMHUYECKHI CTePeoTH,
H ABUraTe/bHble aKTbl d@BTOMATH3HPY-
I0TCs, yCTAaHABJHWBAETCA TOUHAS KOOP-
OJHHALHUA MeXAV ABUXEHUAMH >XXHBOT-
HOTO H AeATE/IbHOCTbIO BCEX CUCTEM Op-
raHu3Ma. -

ToHyc Mbimu. CkeseTHble MblLILbI
CMOCOOHBI AJMTEJbHO HaXOAUTLCH Ha
TOM HJH HHOM YPOBHE HaMNpsAXKEeHHA NoJ
BJAUAHHEM peAKUX pasapa’keHHui. IToT
BU [€ATe/bHOCTH MYCKYJATYyphbl Ha-
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3bIBACTCH TOHYCcOM. BHeEWIHUM nposiB-
JEHUCM €ro CJAYXKHUT oNnpeaelieHHas cre-
nedb ynpyroctd Moy, Ocyulecrts.ie-
HHE TOHYCA CKEJIETHBLIX MbILIIL O0YCJI0B-
JICHO (DVHKIHEH MeJAJICHHbIX [ABHrare-
JbHbIX  €JHHHLL  KpaCHbIX  BOJOKOH
M bl L LI

XapakrepHad OCOOEHHOCTb Kpac-
HbIX BOJIOKOH — - MaJiasd CKOPOCTh HX
COKpailleHdst U paccaadbaeHus, B pe-
3yJdbTaTe yero ObiBaeTr JOCTATOUHO pejl-
KOTO PUTMA BO3OYXKJIEHHHW A/ NOAAED -
KAHUHA 3THX BOJIOKOH B COKpPailleHHOM
COCTOAHHU. Y KOpPOUCHHE BOJOKOH CO-
NpOBOXKA4eTCA oOpasoBaHueMm Ooliee
NPOUYHBbIX MEXMOJCKYJAAPHBIX CBA3€EH
MEKJY HUTAMHA dKTHHA MU MHO3HHA, a
TAKKE  [ePeCTPOUKOH  KOJJOHAHbLIX
CTPYKTYP MbILLIE€YHOTO BOJOKHA.

Tounyc CKeNeTHbIX MbIIIIL CBS3aH C
NOCTYIIJIEHHEM PeAKHX HEePBHbiX HM-
NyJbCOB K Mblillle, B Pe3yJabTaTe 4yero
MblLLUEeUlbIe BOJOKHA BO30yXKaatoTcod
HEe OJHOBPEMEHHO, a MNOlePEeMEeHHO,
CMeHsIst ApYr Apyra. JTH UMIYJbChI 110-
CTYHAKT OT MOTOHEHPOHOB CIIMHHOIO
MO31I'a, AKTHUBHOCTb KOTOPbIX IOAep-
KHUBAeTCd UMMYJAbCAMU, HAYILHUMH Kak
M3 BblilleJeXKalux UeHTPOB, TaK H OT
MbILICYHbIX BepeTeH, BO30yKAAlUIUX-
CSl IIPU PacTAKEHUH.

Y  MJIEKONMHUTAKIUIHX CYULECTBYIOT
ClieHHAaJAH3MPOBaHHble  pedIeKTOPHbIE
JYTH, OJIHH U3 KOTOpPbIX 00ecneurnBaloT
TeTAHUYECKHE COKpAaULeHUsI, a [ApYy-
rHe — Mbll€YHbIH TOHYC.

ToHyC CKeJeTHbIX MbIIUL HUrpaer
B4 KHVIO POJIb B NOJJIEPKAHHUK ONpeie-
JJEHHOFO 110JI02KEHUsA TeJla B NPOCTPAH-
CTBe W JI€ATEJIbHOCTUH [ABHUIATEJbLHOIO
annaparta. TOHHUECKHE COKpalieHHs
MbILIL MMPOTEeKawT 06e3 3HAYUTEJbHOrO
MOBbILIEHHWA aHA3POOHOr0 OOMeHa, OHH
3KOHOMHUHbl H He CONPOBOXKAAIOTCH
60JbIIKMMH  3HEpPreTUUeCKUMH 3arpa-
TaMH, [1I03TOMY [IPH TOHYCE MbILULbLI Ma-
JOYTOMJSAEMBI.

rMAAKUE MbILLILLbI
)

CTpoeHHe raaakux mbilm. B opra-
HH3ME BbICLIHX »KHBOTHbIX TJlaJKHe
Mbi LBl HAXOASATCHA BO BHYTPEHHHX OP-
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raHax, B CTEHKe COCY0B H Koxe. | an-
KhWe MbilLbl B OTJAHYHE OT [OIEePEUHO-
MOJIOCATLIX HEe UMEIOT BbIPa>KEHHOH
HOIePEYHOH UCUEPUEHHOCTH, COKpalla-
IOTCSE OTHOCUTEJbHO MEIJIEHHO, OTBe-
4alOT COKpallleHHeM Ha pacTaKeHHe H
MOTYT HPOAOJNKHUTEJNBLHOE BPEMS HAXO-
AMTBCHA B COKpPAUICHHOM COCTOSHHH 0e3
yroMmJeHHusi. OHH COCTOAT U3 YAJUHEH-
HbIX KJ€TOK BEPETEHOBHAHOH (POPMHI.

CYILeCTBYIOT  pasJyiMuHble  THIIbI
raaakux mbiuiil. OgHH COKpallawTes
C OnpeaeseHHOU CHJIOW B OTBET Ha BO3-
OyKaeHHe U He 001a1al0T CIIOHTAHHOH
ABTOMATUUYECKOH AaKTHBHOCTbLIO (pec-
HUUHAA, [IHJIOMOTOpHAadA, UUWJAHapHa,
MblLILbI MHIATEJbHOU HEPEIIOHKH, MO-
YEBOTO MNY3bIPA, KPOBEHOCHLIX COCY-
J0B); ADPYyIHe CnocoOHbL K CIIOHTAHHOH
ABTOMATHUECKOW PHTMHUYECKOHW aKTHB-
HOCTH, KOTOpAad H3MCHHAETCHA 1101 BJIHS-
HUEeM JIBUTAaTe/bHbIX HEPBOB (MbILUILbI
AKEJYJA0UHO-KHILIEUHOIr0 Tpakra, Moue-
TOUHUKOB H MATKH) .

JInuHa raaJKOMblIIEYHbIX KJEeTOK
oT 30 po 500 MKm, B »KeJjlyJ10OUYHO-KH-
leyHoM Tpakte — ot 70-—-90 po 400
MKM, HO 4awe oHa pasHa [00—200
MKM. [lHameTp KaeTku 2 --10, uaiie —
2- -6 MKM. Karkiasi kKjeTka uMeeT 1J1a-
3MATHUYECKYID MeMOpaHy HEOAHHAKO-
BOU TOJUIUHBI Yy pa3HblX OPraHos.
Y KJeTOK XKeJYI0UYHO-KULICYHOTO TPaK-
Ta U COCYJ0B OHa coctasJsieT 0koJo [
HM. CTpoeHHe 3TOH MeMOpaHbl Takoe
Ke, KAK U Y APYTUX KJETOK.

Ha mnmoBepxXHOCTH KJIETOK TJaIKuX
MbIILLL HMEKTCHA BAABJUBAHUA BHYTPb
KAETKH B BH/1€ MEJKHX CPEepUUECKUX
KapMaHOB U OGOKOBble OTPOCTKH. BOKO-
3ble OTPOCTKH 0OecrneyuBaloT 3BeHbe-
BVI0 CBSAA3b TI'J1AJIKOMbIILIEYHbIX KJETOK.
B yuactke 3BeHa (nexus) I1/71a3MarTi-
yeckue wmemOpaHbl COCEAHUX KJIETOK
CJAMBAIOTCA HapyXHbiMHM caosMmH. [lpu
3BeHbEBOH CBHA3U MOXKeET ObiTb [1Bd& BH-
1a COeJMHEHUH KJIETOK: MPOCTOC COCH-
HEHHEe OTPOCTKA OAHOU KJAETKH C TEJOM
HJAU OTPOCTKOM JAPYIOH; JYKOBHULEOOD-
PA3HbIA BbLICTYIT O/IHOH KJETKH BHEAPH-
eTCA B BbleMKY Tena Apyrou. lJanko-
Mblill€UHbIe KJETKH 1IPU TOMOILUH OT-
DOCTKOB TPYMIIUPYIOTCH B AJIAHHDIE M) -




YKH, pasjgeJeHHble COeAHHHTEJbHO-
TKAHHbIMH 1neperopoakaMmu. Jluamerp
MIY4KOB cocTtaBasger o0koJo 100 MKwm.
OHH BeTBATCA, POPMHUPYS THXKH fepe-
X0[4OB OT OJIHOrO Ny4YykKa K JIPyromy, uTo
Ba KHO [JIs1 A€ATEJNbHOCTH MbIUILbl KAaK
€IHHOH cHCTeMbl. TOJILKO B DeCHHUUYHOH
MbILIIE rJa3a U paavaJbHOH MblIHILE
paay>KHOH OOOJIOYKH BOJIOKHA pacro-
JOXKE€Hbl pa3aebHO.

[1agkue MbliIlbl HHHEPBUPVYIOTCH
CUMIIATHUECKHMH H MnapacuMmnaruue-
CKMMH HepBaMu. OQHO HEpBHOE BOJIOK-
HO MOXE€T KOHTAKTHPOBATb C HECKOJIb-
KHMH KJETKaMH.

CoKpaTuTe bHbIH annapar KJeTokK
rMaaAKKWX MbILIL COCTOUT U3 NPOTOPHO-
DHJJ, CTPYNIMHPOBAHHBLIX B MHOGHO-
PUJJIbl. MUODUOPHAIB TJIAAKHX MbILLIL
pa3MellalnTCs B KJETKe napaJuebHo
APYT ADPYTY.

B Muopubpuanax HaxoasiTcs TOH-
KHe HHTH NPOTOPHOPHJ, UJAU MUKPO-
pHIaMEHTOB, TPexX THIOB: aKTHHOBbLIC,
MHO3HHOBbLIE U NIPOMEKYTOUHbIE. AKTH-
HOBble H MHO3HHOBbIE HUTH paclipee-
JeHbl HEPABHOMEPHO, MO3TOMY TIJa1KO-
MblLI€UHasl KJeTKa He UMEeT nonepey-
HOH HcuepuyeHHocTH. HwutH MUO3UHAa
KODOTKHE, OHH 00pas3ylT JAUMEpPbI, OT
KOTOPbIX OTXOAAT HONepeyHble MOCTH-
KH ¢ roJIoBKaMu. JlJUHHble aKTHHOBbLIE
H KODOTKHE MHO3HUHOBbI€ HUTH yyacT-
BYIOT B YKOPOUYEHHH IJ1a1KOMbILIEYHOH
KJETKH TpH COKpalleHHd. MUKDPODHU-
JAMEHTbl TPOMEXYTOUYHOrO THIA pac-
noJsaraloTcsd Ny4YkaMmH, COeJUHEeHHbIMHU
C OCOObIMH MNpPHKPENUTEeJbHbIMH IJ4a-
CTHHKaMH, HJIM [JOTHBIMH TeJiblla-
MH, 00Pas3ylOT BHYTPHUKJIETOUHYIO CEThb
[J1aJKOMbILU€YHOH KJaeTKH. [linoTHble
TeJbla CBSI3aHbl MeXK/1Yy COOOH He TOJ1b-
KO MPOMEXYTOYHbIMU MUKPO(DHUIAMEH-
TAMH, HO U AKTHHOBBIMH HUTAMH. IDTH
CTPYKTYpPbl UMEIOT CYLIECTBEHHOE 3Ha-
YeHHe JJIS Npollecca COKpalleHHUs.

Bo30yaMMOCTb TJaAKMX  MbIILLL.
[J1ajKue MbllILbl MeHee BO30YIHMBI,
yeM CKeJIeTHbIe: [10DOrd BO3OYAUMOCTH
Bbllle, a XpoHawkcus Oogbiue. Mem-
OpaHHBIM MOTEHIHAaJd MOKOS TJajiKHX
MbILLIL Y Pa3JIMUHbIX 2KUBOTHbBIX COCTAB-
asiet ot 40 1o 70 mB. Hapsaay ¢ uonamu

11--677

HAaTpHUs M KaJHUsg BaXHYK poOJib B CO-
3JaHUKH MOTEHLHAaJa [OKOSI MrpaloT
TaKzKe HOHbl KaJjblUHs W XJopa.

DJIEKTpUUeCcKasi AKTHBHOCTb KJeTOK
[JIAZAKUX MBI MTPOABJAAETCH NPH BO3-
OY»X/I€HHH B BHUje MeJeHHbIX BOJIH,
JJOKAJbHbIX  (Fe€HepaTOPHbIX) TOTEH-
[IMaJ0B H NOTEHUHAJOB AEHCTBHSI.

MeajieHHble  BOJIHbI CBOHCTBEHHbI
MbIIILAM, CHOCOOHBIM K aBTOMATHUE-
CKOH, CINIOHTAHHOH aKTHUBHOCTHU. Kaxk-
Jasi BOJIHA OObLIYHO Ha4YHHAaeTCs Me/l-
JJCHHO pa3BHBAIOLICHCHA [eNoJsipH3a-
LHEH, KOTOpasi, JOCTHTHYB OIlpeLe/eH-
HOro ypoBHs (0—20 mB), Hekoropoe
BpeMsi yAepXKHBACTCH HA 3TOM YPOBHe
(n1aTo MemJieHHOH BOJIHbI), a 34aTem
crenyer ¢gasa penoasgpHUlalni U MeM-
OpaHHbIM MOTEHLHAJ BOCCTAHABJIHBA-
eTCHA A0 HCXOAHOTO 3HAYEHHUS.

Ha nsato meaneHHo# BoJIHbI MNpH
BO30Y2KAE€HHUH MbILILUbI BO3HUKACT IMO-
TeHUHaJ  JeHCcTBUA. KaxkaoMy mnoTed-
HMaay AEHCTBHA MNpeillecTBYeT reHe-
PATOPHBIH MOTEHUMAJ] aMIJHTYIA0H | —
5O MB. Ha naaTo measenHoil BosiHbl BO3-
HUKaeT ot | —3 10 5—6 NHKOBLIX MO-
TEHUHAJOB JE€HCTBHS.

MeteHHbIe BOJIHLI HEMOCPECTBEH-
HO He CBfi3aHbl ¢ cokpaweHHem. OHH
MOBbIWIAIOT BO3OYAUMOCTb MHOTHX KJIE-
TOK, YTO NPHUBOJHT K OJHOBPEMEHHOMY
BO3HHUKHOBEHHUIO B HHX [OTEHIIHAJOB
JEeHCTBHSA H, CJEJ0BATEJbHO, K OJHO-
BPEMEHHOMY HX COKpaUleHHIO.

[IpoBencenune BO3OYXKIE-
HUsSt 1O raaakod Mmblwie. [Tpo-
BeJeHHEe BO30YXK/AE€HUA MO IJ1aAKOMBbI-
UI€YHBIM BOJIOKHAM OCYILECTBJSIETCSI
NOCPEJACTBOM JIOKAJbHbIX, KpPYrOBbIX
IEKTPHUECKHX TOKOB, KAK U B CKeJeT-
HbiX MbiuInax. OaHako B0O36YyXKaeHHe,
BO3HHKLIE€E B OJHOH KJETKE, MOXKeT
pPacnpoCTPaHATbCA Ha COCeAHHe. ITo
OOYCJIOBJIEHO TeM, 4TO B MeMOpaHax
FM1aJAKOMbIUIEUHbIX  KJETOK  VYaCTKH
KOHTAKTOB € COCEAHUMH KJEeTKaMH 006-

JAaAal0T OTHOCHUTEJIbHO MaJblM COMNPO-
TUBJEHHEM M B 3THX MeCTax Kpyrosble
TOKH, BO3HUKIIIHE B OJJHOHU KJIEeTKe, Jer-

KO NPOXOAAT B COCEAHHE U BO3OYK/1a-
IOT HUX.

Bo36yxneHue B pasHbiX raagkux
289




MbIUIEUHbIX KJETKAaX pacnpocTpaHsier-
CA CO CKOPOCTbIO OT HECKOJbKHX MHJI-
JUMETPOB [0 HECKOJbKUX CAHTHMETPOB
B cekyHay. Hanpumep, ckopocTb mpo-
BeleHUA BO30YXKIEeHUA B KHUIUEYHHKE
OKoso | c¢cM/¢, B mMaTke — oKoJso 18
cM/cC.

CokpaweHHe TJaaIdKHKX
M bl Ul U. CoKpalleHHe IJaJKHX MBbILLILL
BO3HHKaeT BCJaed 3a [OfABJEHHEM [10-
TEHLHAJOB [EHCTBHUS, KOTOPble HMEIOT
NycKOBOe 3HaueHHe. CoKpallleHHe Ha-
YHHaeTcsd NpHOsM3UTeNAbHO Yepe3 0,5 ¢
noc/je HauaJja pa3psag0B IHKOBbLIX I10-
TeHUHAJOB JEHCTBHUA B KJeTKax IJajl-
KOH Mblwinbl, [loTeHunaan neicTBus
CIOCOOCTBYIOT  BXOX/JIEHHK  HOHOB
KaJIbUHA B KJETKY U 3alyCKalOT B JI€H-
CTBHE COKPATHUTEJbHbIH MEXaHH3M.

YBeJHUeHHEe HOHOB KaJblLHA B KJje-
TKe, HeoOXoAHuMOe OJHA COKpalleHHS,
MOXKeT obecneyuBaTbCHd 3a CYET: Bbl-
X04a KaJbLHUf U3 capKonja3maTrHue-
CKOTO PEeTHKYJyMa; BXOASLIEro KaJb-
[IUSl K3 BHEKJETOYHOH KUAKOCTH B MpPO-
llecce pas3BUTHA [MOTeHLMaJa [eHCT-
BUS, OCBOOOXKIEeHHA KaJblLHUA, CBA3AH-
HOTO C KJETOUHOH MeMOpaHoH.

B rsagkux Mbluinax cogepxarcs
OEJIKH TPONOMHO3WH W TPOMOHHH. OHH
Yy4acCTBYIOT B COKpalleHUHW MbIUILHI.
T'ponoHUH coeauHEH C TPONOMHO3HHOM
H UmeeT OoJblIOE CPOACTBO C HOHAMHU
kaabuusa. [lpucoennHsass HOHBI KaJb-
UHS, OH OCBOOOXKIA€T COKPATHTEJb-
HYIO CHCTEMY OT CBOE€ro TOPMO3HOTO
BJAHAHUA HA B3aUMOJEHWCTBHE AaKTHHA
C IMMepaMHl MHMO3HHA.

[[0/10BKH aMMEpPOB MHO3HHa B3a-
UMO/ICHCTBYIOT C AKTUHOBBIMH HHUTSIMH
H BBI3bIBAIOT HX CKOJbXXeHHe (pHC. 68).
Jlass 3TOro npotlecca  HCNOJb3yeTCs
SHeprusi AT®.

[Ipy HaHeCeHUM OIAMHOYHOTO pas-
ApaxKeHud OOJbIIOH CHJbl BO3HHKAET
COKpauleHHe rjaajakod Mbllibl. CKpbi-
TblH MEePUOJ OJAMHOUHOIO COKpalleHHS
35TOW MbIUILUbl 3HA4YUTeJbHO O60Jblle,
YEeM CKEJEeTHOW MbILIUbI, HAnpuMmep, B
KHUIEYHOU MYCKyJaType KpoJHKa OH
-nocturaet 0,25—1 c¢. OaMHOUHOE CO-
KpalleHHe rjaaikKou MblILUUbI 3HAUUTEJIb-
HO MPOMOJXKHUTE/JbHEe, UeM CKeJeTHOH.
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68 Cxema cOKpalleHHS] CJAaAKHX MbILILL:

A — 3aKTHHOBbie HHTH, M — MHUO3UHOBBIE aU-
mepbl, /IT — naoTHble Teasbua; / — A0 COKpa-
LEHHA; 2 — BO BpPeMf COKpalleHHS

Tak, raaakve MblWUbl XKejayaka Js-
'YIIKH COKpallalTcs B TeyeHHe 60—
80, Kposauka — 10—20 c¢. Oco6enHo
MEIJIEHHO T[POUCXOAUT paccaabeHue
ocje coxpatlleHusa. baaropaps npo-
IOJIXKHTEJbHOMY OIHHOYHOMY COKpa-
LIEHHIO [JaaKast Mbllila MOXXeT ObITh
MpUBeAEHA B COCTOSIHHE [JIHTEJbLHOTO
CTOMKOTO COKpAallleHUs, HaNnoMHHalo-
IIETO TETAHYC CKeJIeTHbIX MbIUILL OTHO-
CUTEJbHO PedKHUMHU pa3ipaKeHUsIMH; B
3TOM cJiyyae UHTepBaJd MexAy OTHeJb-
HbIMH  pas3jpa)XeHHAMH COCTaBJSeT
OT HECKOJBbKHX [0 [AeCATKOB CEeKYH].
JHepreTHYeCKue pacxoabl MPH TaKoM
CTOHKOM COKPAlUEHUH IJ1aJKOH MbILLLbI
OU€Hb MaJlbl, YTO OTJHYAET 3ITO COKpa-
lIIeHHEe OT TeTAaHyCa CKeJIeTHbIX MbILIL.
[losTOoMy riagkue mMbllulibl NOTPe6ISIOT
OTHOCHTEJNIbHO HeO0O0J1bllioe KOJHYEeCTBO
KHcsaopojaa. MeajleHHoe coKpalleHue
rAajJKHX MblIIII coyeTaercs ¢ 60JbWOH
CHJIOH. Tak, MyckKyJjartypa KeJayaka
MTHL CcnocoOHa NOAHUMATL Maccy,
paBHylo | Kr Ha | c¢M® cBoero nonepeu-
HOI'O CeYeHHH.

OaHO H3 U3UOJOTHUECKH ajeK-
BATHbIX pas3apakHTeJed TrJalKHX
MBbIIILL — MX pacTsikeHWe. OHO BbI3bI-
BaeT COKpauleHue Mmbllbl. CBOHCTBO
[MTAJAKHX MbILIL pearupoBaTb Ha pac-
TSAXKEHHE COKpallleHUeM HMEeT BarkKHoe
3HAUEHHEe AJISI OCYULECTBJIEHUH (PUIHO-
JOTMHUECKOH (DYHKUHH MHOTHX TIJ1aAKO-
MbIILIEYHbBIX OpraHoB, HaNpUMEp KH-
LI€UHHKA, MOYETOUYHHKOB.



ToHyc raaakKkuvux MblUIl.
[ragkue Mbitiubl 06/1a4a10T CH0OCO6-
HOCTBIO AJTUTEJbHO HAXOJHUTbLCSA HA TOM
HJIH HHOM YDPOBHE HanpsXeHHUsl B MOKOe
Noa BJHUSAHHEM pPEeAKHUX pasapakKeHuH.
JTOT BHI AEATEJbHOCTH MYCKYJAaTypbl
o603HayaloT TOHYcOM. TOHyC Traaakux
MbIILIL, KPOME€ JJIHTEJbHOCTH 3ddeKTa,
XapaKTEPU3YETCH TAKXKe OUeHb HU3KHM
YyPOBHEM 3HEpreTuyeckoro oOMeHa, Ko-
TOPbIH B COTHH Pa3 MeHblUe, UeM MpPH
TETAHHUYECKUX COKpAUIEHUSAX CKeJeT-
HbIX MBI, /Jl/IMTE/bHble TOHHYECKHE
COKpalLeHUA IrMaagKux MbILL OCOOEHHO
OTYUETIHBO BbIpakKeHbl B C¢HHKTepax
MOJIbIX OPTaHOB, CTEHKAX KPOBEHOCHBIX
COCYA0B. TOHHUYEeCKHE COKpallleHHS
rmagkux MbllIL, [10-BUAKUMOMY, COMPO-
BOXKAAIOTCH YCHJIEHHEM MeXMOJIeKY-
JSAPHBIX CBA3EHM 3JEKTPOCTATHUYECKOH
MPUPOABI U YIJOTHEHHEM KOJIJOWIHbIX
KOMIJIEKCOB CapPKOIJa3MBbl.

ABTOMATHSHA TIJdafgkKHKX
M bl I . HekoTopble raaakue MblllLLbI
B OTJIHYHE OT CKeJeTHbIX 00/1aa10T aB-
TOMaTHEH, TO €CTb MOTYT NMEPHUOHUECKH
CTIOHTA@HHO coKpauiatbcHd 0e3 BHEUIHHX
pa3ipaxKeHuH 1ojJ BJIAHUAHUEM HMIMYJb-
COB, 3apOXK/AAIUIUXCA B HHX CaMHX.
ABTOMATHS IJAJKHX MBI HMEET MHO-
FeHHOE TMPOUCXOXKICHHE — OCYLILeCTB-
JA€TCA MbillleyHbIM BOJOKHOM. OHa pe-
'YJAUPYETCH HEPBHbIMH  3JE€MEHTAaMH,
KOTOpbl€ HAXOAATCHA B CTEHKaXx Opra-
HOB, OOpPa30BAHHbIX U3 I'VIAJKHUX MbILLLL.
CrNoHTaHHble, aBTOMATHYECKHE COKpa-
[IeHHA TIA3aAKUX Mbllul OOYCJOBJICHB
CITOHTAHHBIMU MeJJEeHHbIMHU MOHHKEHH-
AMH MEMOPAHHOTIO NOTEeHlUMasa NOKOS.
Korjaa ero CHU>KeHHe JOCTUraeT KPHTH-
YeCKOH BEeJHUYUHBI, BO3HUKAIOT MeJJIEH-
Hbl€ BOJIHbI U NOTEHUMUAJAbLl JEHCTBUSA, B
pPe3yabTaTe uyero COKpallaeTcss MblLILA.

[lnaCcTUUYHOCTDL H 351ACTHUY -
HOCTb TJaAaAKHX Mbl L B raaa-
KHX MbIIUIUAX XOPOLWIO BbIPAXKEHO
CBOHCTBO IJACTHYHOCTH. OHO uMeer
O00J/bLIOE 3HAueHHWe I HOPMAaJibHOH
NEATEAbHOCTH TJIAAKHUX MbILUILL CTEHOK
[OJIbIX OPTAHOB: XKEJYAKA, KHLIEeYHHKA,
MOUEeBOro ny3blpsa. Hanpumep, BcaeacT-
BU€ IJIACTHYHOCTH TJIAAKOH MYCKYJa-
TYPbl CTEHOK MOYeBOI'O Iy3bIps AaBJe-

IE

HHe BHYTPH €0 OTHOCHTEJbHO MaJio U3-
MEHSIETCS NPH PAa3HOM CTENEeHHU ero Ha-
MOJIHEeHUA. IDJACTHUYHOCTL B TJAaAKHX
MbllILLAaX caabee, yeM B CKeJIeTHbIX, HO
OHH MOTYT OUeHb CHJbHO pACTATHU-
BATbHCH.

DPU3INONOTHUA HEPBOB

OCHOBHAasl CTPYKTYpPHas 4 DYHKIIHO-
HaJbHAA €IWHUIla HEPBHOH CHCTEMbl —
HelupoH, KOTOPbIKM npeacranssseT cob0H
HEPBHYIO KJETKY ¢ OoTpocTKaMmu. OauH
U3 OTPOCTKOB INPOBOAHUT BO30YXKAeHHE
OT T€Ja HEePBHOH KJETKH U Ha3blBaeTCH
aKcoxnoMm. [lpyrue oOTpoCTKH (OOBIYHO
HX ObiBaeT HECKOJILKO U OHH BeTBSATCH)
NPOBOJAT BO30YyXKAEHUE MO HaMNpa,Je-
HHUIO K KJ€TKE, HX Ha3blBalOT deHOpura-
mu. IDTU OTPOCTKH HEPBHBIX KJe-
TOK U 00pasyioT HEepBHble BOJOKHA
(taba. XI).

HepBHble BOJIOKHA CJYXKAT IPOBO/I-
HHUKAMH HEpBHbLIX UMNYJAbCOB. Pa3sau-
YAIOT MAKOTHbLE, W MUCAUHUIUDPOBAH-
Hble, U Oe3MAKOTHbLE HePBHbIE BOJIOKHA.
JluamMeTp MAKOTHBIX HEPBHbIX BOJIOKOH
KoJqiebJietest OT | 10 25 MKM, a 6e3mo-
KOTHBIX — OT 0.5 10 2 MKM.

Kaxjp0e MAKOTHOe BOJOKHO COjep-
KHT OCEBOH UHJUHAD, BOKPYTI KOTO-
poro, cjaenys ApYyr 3a APYroM, ILEeNoy-
KOH  pacrnonararTcsd  IIBAHHOBCKHE
KJETKH, 00pa3ys MHEJHHOBYIO 060/104-
Ky. O6osi0uKka He CNJaOUIHas, a npephbl-
BAaeTCs MpH nepexoae OT OJHOW LIBaH-
HOBCKOH KJETKH K APDYIrOH, B 3TOM
ydacTke 00pa3yloTcd IepexBaThl
PaHBbe.

Jd1MHa MexxnepexBaTHbIX YUACTKOB,
NOKPLITBIX MHEJMHOBOH 0O00JIOUKOH,
NIPHMEPHO NPONOPUUOHAAbHA AHAMETPY
BoJIOKHA. Hanpumep, B HepBHOM BO-
JOKHe auamerpom 10—20 MKM aauHA
MPOMEXKYTKA MeXAYy NnepexBaTaMH CO-
ctaBjsier | —2 MM. B TOHKUX BOJIOKHAX
AHaMeTpoM | —2 MKM 2TH y4aCTKH UMe-
I0T AJHHY 0KoJs0 0,2 MM,

OCEeBOH UHMJIHHIAP COAEPNKHUT aKCo-
MnJ1a3My, MNPOHU3AHHYVID TOHYAHILUMHU,
nvaMmetrpom [0-—40 Hm, HelpodubPUI-
JaMH H MHKpoTpyboukamu. B akco-
Ja3mMe HaxodHUTCA OoJblloe KOJHU-
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YeCTBO MHTOXOHAPHH H MHKPOCOM, a
TAKXK€ TPAHCHOPTHbLIX  (PHUJAMEHTOB
(puc. ©69). Illocaeanue o6pasoBaHbi
Oe/IKOM AaKTHHOM, HEHPOMUOPHAILI W
MHKPOTPYOOUKH — O€JAKOM MHO3HUHOM.

MSAKOTHBIe H 6€3MAKOTHbIe HEPBHbIE
BOJIOKHA HIAYT MNOY4YKAMH, HECKOJIbKO
MYUYKOB COCTAaBJSAOT HEPBHbIA CTBOJI,
HaH HepB. OLHH M3 HEPBHbIX BOJIOKOH
MPOBOAAT BO30OYXKACHHE OT Nepudepuu
K HEPBHbLIM LEHTPAM — 3TO aP@PepeHT-
Hbl€, HJIH LEHTPOCTPEMHUTEJbHbIE, BO-
JOKHA, JIpyrue npoBoAAT BO30OYKAeHHUE
OT LUEHTPOB Ha NnepHPeprio — 3TO 3-
pepeHTHbIE, WU UeHTPoOeXKHble, BO-
JOKHa. DOJIbILIHHCTBO HEPBOB CMelliaH-
Hbl¢, TAK KaK B HX COCTAaB BXOIAT a-
dpepeHTHbIe U 3 depeHTHbIe BOJOKHA.

PasjinuHble CTPYKTYPHbIE 3JIEMEHThI
HEPBHOTO BOJIOKHA BLINMOJHAKT PA3HYIO
dH3Hoa0rHyeckyo poJb. B npoueccax
BO3HHKHOBEHHSA H NPOBEAEHHSA HepB-
HOIO UMIYJIbCA OCHOBHYIO POJib UTpaeT
J1agMartdyeckasa MeMmMOpaHa o0CceBOro
UHAHHApaA. MuesrHoBast 060/104Ka Bbl-
NOJIHACT (PYHKUHIO 3JEKTPHUECKOTO
H30JTOpa U TpodHUUeckylo. baarogaps
MHEJHHOBOH 000J10uke BO30YyK/AeHHe
BO3HHKACT HE HAa BCeM I[IPOTHXKEHHH
MeMOpaHbl OCEBOTO LUMUJHHAPA, 4 TOJb-
KO B nepexBatax Pausbe. [loaararor,
UTO TPOPHUYECKAA (DYHKUHA MHEJHHO-
BOH 000JIOUKH 3aKJyaeTcss B 06pa3o-
BAHHH (PHU3HOJOTHYECKH AKTHBHDbIX Be-
[LLeCTB, YUACTBYIOLWHKUX B rnpouecce 06-
MeHa BeLleCTB OCEBOr0 UMJHHApPA.

Helpodpubpuanbol, MHUKPOTPYOOUKH
U TPAHCNOPTHble (UJAAMEHTBl Yy4acT-
BYIOT B [1€PEHOCE Pas/IMUHbLIX BEULIeCTB
U HEKOTOPBIX KJETOUHbLIX OpPraHesJ Io
HEPBHbLIM BOJIOKHAM OT TeJsia HeHMPOHAa K
HEPBHbIM OKOHUY3aHHUAM H B 0OOpaTHOM
HalnpaBJ/JeHHUH.

TpauncnopTHbie duUIameHTbl, 06pa-
30BAHHbIE AKTHHOM, CKOJIb3AT BAOJb
MUKPOTPYOOueK. (OHHU BBIMOJHAKT Ty
K€ (PYHKUHIO, KOTOPYIO B MbIIUEYHOM
BOJIOKHE OCyllecTBJIseT MHO3HH.) OHH
CBA3bIBAIOT H MEPEHOCAT pa3jHUHbIe Be-
lecrBa (Hanpumep, OeJKH HAH MHTO-
XOHAPHH)} BAOJb HEPBHOrO BOJIOKHA CO
CKGPOCTbIO OKOJIO 410 MKM/CYT.

[locsie nepepe3ku HEPBHOIO BO-
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69 Tunoternueckuit TpaHCNOPTHLIN  Mexa-

HH3M HEPBHOTO BOJIOKHA:

MT —— mukporpybouka w HP  Heltpodub-
pH.J1a, o0OpasosanHble MHO3HHOM, T¢ —
TPAHCTIOPTHBLIE (H.IaMCHThH, 00OpPa30BaHHbIE
AKTHHOM, M — MHUTOXOHAPHH: B MOJEKY.Ibl
Ocakd, [l — Nys3blpbKH ¢ MeanaTtopoMm (1pH
pacuienacuuu AT® tpaucnopruble GHAaMeH-
Thl CKOJIL3AT BA0Jb MHKpPOTPYOGOUEK M nepe-
HOCHT NPHKPEMHBIIHECH K HHM MHTOXOHIPHH,
MOJICKYJIbL 0€AKa W NY3bIPbKH ¢ MCJAHATOPOM;

sHepriasds AT 4acTHYHO HCHOML3YETCA HAT-
PHH-KAQ.THCBBIM HACcOCOM [TOBEPXHOCTHOH MeM-
OpdaHb)

JJOKHA €ro nepugpepUUYeCKHH OTPE30K,
OTAEJAEHHbIH OT HEePBHOH KJETKH, aere-
HEPUPYET. JTO CBHAETEALCTBYET O TOM,
YTO HEpPBHas KJjeTKa fABAsAeTCH TPOdH-
YEeCKHM LEHTPOM /IS HEPBHBIX BOJIO-
KOH, KOTOpbi€ H€ MOTYT CYLIeCTBOBAaTh
BHE CBA3M ¢ KJETKOH. llepepe3zaHHble
KOHLbl LEHTPAaJbHOTO OTPE3Ka MOIyT
pereHepHpoBaTb, OHH 00OpPa3yIOT KOJObI
pOCTa — YTOJILEHHSA, KOTOpPble PacTyT
B HalpaBJ€HHH MNEPUPEPHUYECKOTO OT-
pe3ka. BpactaHde HepBHbIX BOJIOKOH
H3 LEeHTPaJbHOTO OTpe3Ka B nepude-
PHYECKHH HAUMHAETCHA YyxKe uepe3 2-—
3 JHA nocse nepepe3dkd. Peredepaiius
HEPBHBIX BOJOKOH TPOUCXOIUT Mea-
JedHHo  (0,3—1 MM B CYTKH).
B pa3ainuHbiX opraHax BOCCTAHOBJCHHE
GYHKUHU noc/e [epepe3kd HepBa Ha-
CTynaeT ChycTs HeOJMHAKOBble CPOKH.
Hanpumep, B Mblliax HauyaJjbHble
TPH3HAKH BOCCTAHOBJIEHUA (PYHKLHH
DETEHEPHUPYIOLLEro HepBa OOHAPYKH-
BAlOT NpHUMepHO 4yepe3 |,0 mec nocJe
nepepeskHu. llosHasa perenepauust HepB-
BOB HPOUCXOAUT B TeyeHHEe MHOTHX
MECSIleB U Jaxe JerT.

CBOUCTBA HEPBHbLIX BONOKOH

HepBHoe BoJIOKHO obs1agaer Bo30y-
AUMOCTbIO, JIAaOHUJIBbHOCTBIO, H30JHPO-
BAHHbIM U IBYCTOPOHHHM MPOBEICHHEM



BO3OYXKIAEHUA U APYTUMMU CBOUCTBAMMU.

B0o36yaumMoOCTb. Y MSAKOTHLIX BOJIO-
KOH OHa Bbilie, 4yeM Y Oe3MSIKOTHbIX.
Tak, y asuratenbHbiX BOJOKOH MJIEKO-
MUTAOIKUX XpoHakcud paBHa 0,00—
0,2, y CHMIIATUYECKUX — 10 O MC.

JIaOMABHOCTb. Y MSAKOTHBIX HEpB-
HbIX BOJOKOH JJaOHJAbHOCTbL B0Jiee BbICO-
Kasi M0 CPAaBHEHHUIO CO BCEMU JAPYTHMHU
HepBHbIMH 06pa3oBaHUAMU. IDTH BO-
JJOKHA MOTYT BOCHPOHU3BOAUTHL a0 500
uMnyJabcoB B 1 ¢. OueHb HHU3Kad Ja-
OUJBHOCTb V 0€3MAKOTHBIX BOJIOKOH.

H30/JUPOBAHHOE HMNPOBEAEHUE BO3-
OyxaeHusi. HepsB coOCTOUT U3 MHO-
»K€CTBA HEPBHLIX BOJIOKOH, HO BO30YXK-
JeHHe 10 Ka»XJAOMy BOJOKHY pac-
NpOCTPaHAETCH H30JUPOBAHHO, HE I1e-
pexojsi Ha cocejaHue. M3oaupoBaHHoe
npoBegeHue BO3OYXKJEHHA OOeCneyH-
BAeTCHd HAJAUUUEeM MHEJUHOBOU 000J0U-
KH. Yem ObicTpee TMNMPOBOAATCHA HM-
MyJbCbl, TEM TOJLLE 000J/I0UKA, TAK KaK
C YVBEJHUYCHHEM CKOPOCTH [MPOBEACHUSA
BO3pacTaeT HHTEHCHUBHOCTL MNOTEeHLHA-
Aa jJedcTBUsA. B 0Ge3MAKOTHBIX BOJIOK-
Hax BO30yXK/eHHE pacnpocTpaHsercs
MEIJIeHHO, TOTEeHLHAJJ bl JEHCTBUA HeE-
boJbuiMe MU, XOTsA 000J0OUYKA BOJIOKHA
TOHKAasi, UMIYJIbCbhl epenalTCcd H30JHU-
POBAHHO.

Bo30yKaeHHue MOXeT IPOBOJAUTHCHA
TOJbKO [0 LEeJOMY, HENOBPEKICHHOMY
HePBHOMY BOJIOKHY. [IpH nmoBpe X ieHUH
000JIOUKH HapyulaeTcd U30JHPOBaHHOE
npoBegenue. [Ipu nepepeske HepBa, ero
CJlaBJHBAHHUH, CHJBLHOM pPACTATHBAHHUMU
HJIH OTPABJAEHHU UMINYJbCbl HE PaACpoO-
CTPAHAIOTCA.

JIBYCTOpOHHE€Ee nNpOBeACHHE BO3-
OyxxaeHus. Bo3byKaeHue o HEPBHOMY
BOJIOKHY MOXKET pacnpocTpaHATbLCA B
ob6e CTOpoHbl. B npepesax Kaxaoro
HEHPOHA UMNYJILChl BO30YXKA€HHS pac-
MPOCTPAHAIOTCH 1O HEPBHOMY BOJIOKHY
B 00e CTOPOHbl ¢ OAWHAKOBOH CKO-
POCTBIO OT pPasjapakaemoro yuyacTka.
ITO J0Ka3aHO CjaeAyluHM onbiToM. Ha
JBa y4aCcTKa HEePBHOrO BOJIOKHA, JIeXKa-
HIMX HA HEKOTOPOM PacCCTOAHUU, HAKJIA-
NbIBAJIM 3JE€KTPOJbl JABYX OCUHJJIOrpA-
¢oB. PasapaKeHne HA HEPB HAHOCHUJIH
MeXKJAY 3TUHMH yyacTKaMu, U 00a OCLIHJI-

Jorpada OIHOBPEMEHHO PErucTpuUpo-
BAJHU INPOXOMXJACHHE HEPBHOTO HM-
[yJbca.

CkopoCTb npoBeAeHHsI BO30yxje-
HUus. Bo30yxXxjaeHHe MO HEPBHOMY BO-
JOKHY MPOBOJAMUTCH NPHU ITOMOILLH KPYTO-
BbIX TOKOB. B 0e3MAKOTHbIX HEPBHBIX
BOJOKHAX BO30yxXAeHHe pacnpocrtpa-
HSIeTCSl HelpepbIBHO BAOJIb BCEH MeMO-
paHbl, OT OJAHOro BO30YX/JEHHOro
yuacTKa K APYromy, pacrnoioXKeHHOMY
B HENnocpeACTBEHHOU OJH30CTH. B m4-
KOTHbIX HEPBHBIX BOJIOKHAX BO30YXK-
JICHUE PACIPOCTPAHAECTCA HEpPaBHOMED-
HO {(CcKaukooOpa3Ho), Kak Obl nepe-
IPbIFrMBAS OT OJIHOTO Nepexpata PaHBbe
K IPYTOMY.

[loTeHUHaN MOKOA BO3HHKAECT TOJIb-
KO B mnepexBartax PahBbe. 3aech xe
00pa3yoTCad W [OTEHUHAJbl J€UCTBUA
1pd BO30yKaAeHHH. OHU CcnOCOOCTBYIOT
MOSIBJIEHHUIO KPYroBbIX TOKOB. PoOpMmHU-
PYACh B MAKOTHOM HEPBHOM BOJIOKHE,
KPYTOBOH TOK BBIXOAUT BO BHELUIHIOKO
cpely TOJIBKO B 00JacTH MnepexBaTa
PauBbe, TaK Kak MUeJHHOBas 000-
Jouka, obJjiagasi BbICOKHM OMHUYECKHUM
COTNPOTHBJEHHUEM, BbINMOJHAECT PYHKLHIO
3JIEKTPUUECKOTr0 H30JIATOpa. Beiencr-
BHe€ 3TOTO MeXXMepPeXBaTHble YUYaCTKH,
MOKPBITbIE MHEJAHUHOBOH OOOJOUKOH, HE-
BO3OYAHMMBI, BO3OYKACHHE BO3HHKAECT B
nepexBaTax M pacnpocTpaHdaeTrcd o7
OJHOro nepexsaTta K aApyromy 6e3 ne-
KPpEMEHTa, TO €CTb 3aTyXaHHus.

Cxema pacnpocTpaHeHUsd BO30Y K-
AeHHs u3obparkena Ha pucynke 70. [lpwu
BO30y KAeHUH nepexBata A noBepx-
HOCTb ero meMOpaHbl 3apsakaerTcd OT-
PULLATEJNbHO, MMOBEPXHOCThL MeMOpaHbl
COCe/IHero nepexparta b ocraercd 3aps-
P)KCHHOH TMOJIOKUTEJALHO, YTO [OPHUBOIAUT
K MOSABJEHHUIO 3JEKTPUHUECKOI0 KPYro-
BOro Toka. Beixoas uepes3 nepexBat b,
3TOT TOK BO30YX>KIaeT €ro U Bbi3blBAET
nepesapaaky memOpaHbl — oOpasyer-
Cs1 HOBbIM KPYTOBOU TOK YK€ MY Ie-
pexparamu b U B. llepexsat b He Mo-
KeT BO30OyAUTh nepexBaT A, TaK Kak
MOCJEAHHH ellle HEKOTOPOe BpeMs OCTa-
eTCA B COCTOAHUM pPedPaKTOPHOCTH.
Takum o6pa3zom, BO3OyKAECHUE B MA-
KOTHbIX HEPBHbLIX BOJIOKHAX pacnpo-
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70  Cxema pacnpocTpaHeHH BO30YyXKIEeHHUA
B MAKOTHOM HEPBHOM BOJIOKHE:

A. b w B nepexsatsl Pausbe; crpeaxamu
HOKA3AHO ABHXEHHC KPVIOBLIX TOKOB

CTpaHsageTcss CKaukoobpas3Ho, «Ilepe-
[NpbIrHBAA» OT OJHOro nepexsara Pan-
Bb€ K JAPYroMy yepe3 YUaCTKH, [TOKPHI-
Tbl¢ HM3OJHPYIOILEH MHEeJIHHOBOH 060-
JOUYKOH.

JlNIMHa MexrnepexBaTHbIX YYaCTKOB
HPONOpIHOHAJbHA AHAMETPY HEPBHOTO
BOJIOKHA, [O3TOMY UeM TOJllle OCeBOH
UHAHHAD, Te€M [JHHHEEe YUYacTKH BO-
JOKHa MeX]1y nepexBaramu PaHBbe.

B pa3HbiX HepBHbIX BOJOKHaX CKO-
POCTb NpoBeeHUA BO30VIKIeHUHA He-
OJJMHAKOB4. B MAKOTHBLIX BOJIOKHAX OHAa
6oabuie, B 0Oe3MAKOTHLIX — MEHbIIE.
CKOpOCTh NpOBejeHUs BO30YXKIAeHUS
3dBHCHT TAKXe OT TOJUIHHbI HEPBHOTO
BOJIOKHA: OHA T1IPAMO  MNPONOPUHO-
HaJbHa ero avaMerpy. MHAKOTHbIe BO-
JOKHA TH1a A npoBoAsiT BO36yxKaeHHe
CO CKOPOCTbIO 0T 5 A0 120 M/¢, U3 HHUX:
BOJIOKHA A, — 70—120 m/¢; BOJIOKHA
Ay — 40—70, BosaokHa A, — 15—40,
BOJIOKHa Ay — H—15 Mm/c.

B MAKOTHBLIX BOJOKHAX THna B cko-
POCTb IIpOBeJeHUs] BO3OYXKIAEHHUHA KO-
aebqercd ot 3 10 18 M/¢, a B 6e3MAKOT-
HbIX BoJokHax tuna C — o1 0,5 10
3 m/cC.

OO6MeH BellecTB B HepBe. MHTeHCUB-
HOCTb OOMeHa BELIEeCTB B HEPBE QUYEHb
maJaa. O auHamMuKe 3Toro obMmeHa MnpH
BO30OVXKAEHHH HEPBA U B TOKOE MOKHO
CYJAHUTb MO TEMJONPOAVKUHH, noTpebJie-
HHIO KHCJ0POAa U BbIAGJEHHIO [IBYV-
OKHCH vyrJjepojaa. Bo Bpema BO30YXK-
AeHUA OoOMeH BeUIeCTB YCHJIHBAETCH,
BO3pacTaeT noTrpebjeHue KUcaopojia M
BbijeJeHre ABYVOKHCH yriaepoaa. llo-
TpedJieHHe KHCJA0poda YBeJIHUYHBAETCA
[IPU MOBBIUIEHUH YACTOTHI €ro pasjapa-
)KeHUAA. B 1nokoe B HepBax paculenJis-
eTCH B OCHOBHOM IJIIOKO3a U B HE3HAUM-
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TE€JAbHOM KOJIMUECTBE MXHUDPbl U OeJIKH.
[Ipy BO3OYXKIOEHHH HepBa YBEJMUYUBA-
IOTCH NMOTpeOJ/IeHHe KUCJIOpPOAa H Bblle-
JJEHHe [IBYOKHCH YyrJjepoja, a TaKxe
TenjJonpoAykuus. Hanpumep, ceaa-
JIUULHBIM HEPB JATYIKH B NOKOE Bhije-
asget 0,008 Mr AOBYOKMCH yrjepoja H
4,14.107" kas Ha | r HEpBa B MHHYTY.
[lpu pazapakeHWH HepBa BblaeJeHHE
ABYOKHCH yrJjepoaga BO3pacTaer
Ha 169% W yBesHuuBaeTcd TemnJo-
obpa3oBaHue.

YTomaeHue HepBa. Heps npakru-
YeCKH HeyTomJseM. JITO  J0Ka3san
H. £. BeBeaeHCKHH B onbiTe HA HEPBHO-
MbllleyHOM npenaparte. He6oabiuol
yuacTOK HepBa MeXAY pasjpaixato-
LLIUMH 3JI€EKTPOAaMH H MbIILILEH OH 6J10-
KHpOoBaJ MPONYyCKAHHEM IOCTOAHHOTO
ToKa. HepB pasjaparkanu B TeueHHe He-
CKOJIbKMX 4acCO0B, U, MOCKOJbKY yepes
OJIOKUPOBAHHbBIM YUaCTOK BO30YXKeHHe
He [POXOAHJ0, MbilIUA HEe COKpalla-
Jach U He yTomJadaachk. Korjaa noCTosiu-
HbIM TOK BbIKJ/JIOYaJHU U BOCCTAHABJIMBA-
Jacb [POBOAHMOCTbL OJOKHPOBAHHOTO
ydacTKa, Mbilllla ¢Taja COKPAallaTbhCs.
HeyrtomiadgeMocTs HepBa, 06YyCJ0OBJEH-
Hast HHI3KHM OOMEHOM BelleCTB H BbICO-
KOH JabHJAbHOCTbIO,— BayXHoe
CBOHMCTBO HEPBHOIO BOJIOKHA, CMOCO6-
CTBYIOLLEe CO34aHHI0 OJ1aronpUATHBIX
YCJOBHH [1J1 BbITOJHEHUA €ro OCHOB-
HOH (DYHKUHH — MpPOBEAEHHST HEePBHBIX
UMIYJ1bCOB.

CUMHANTUYECKAS MEPEQAYA
BO3BYXXQEHHUS

[IpoBegeHue BO36YyKA€HHSA B HEPB-
HbIX W MbILUIEYHBIX BOJOKHAX OCYLIECT-
BJASIETCH € MOMOLLBIO MOTEHUMAJIOB A€H-
CTBHSI M BbI3blBACMbIX HMH JOKaJbHBIX,
KPYTrOBbIX 3/JIEKTPHUYECKHX TOKOB, pac-
NPOCTPAHANUUXCA MO MOBEPXHOCTHOH
nJasmMartHyeckod MmeMmOpaHe.

[lepenaua BO36YKAEHUSI C HEPB-
HOFO BOJIOKHA Ha MblLIEYHOE MPOUCXO-
AUT yepe3 crneurassH3upoBaHHOE CTPVK-
TypHOe 06pa3oBaHue. ITO CTPYKTYpPHOE
ob6pa3oBaHHe, obecrneyuBapllee KOH-
TAKT aKCOHA JBHTraTe/IbHOrO HEHPOHA C
MbILLIEYUHbIM  BOJIOKHOM, Ha3biBaeTcH
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/1 Cxema HEPBHO-MbIILIEYHOrO CHHANCA:

[ —- OCeBOW LWUWJIHHIAD, 2 - HeBpHaIemMa, Tepe-
XO0AA1UAan B HAPYXHbIH CJI0H CapKo.IeMMel,
Jd -— capkoaemma; 4 -— LATOINJA3Ma I[LIBAH-
HOBCKOH KJETKH;, 5 -— s14p0o; 6 -~ KOHLEeBAS
BETOYKA HEPBHOIo BOJOKHA B TMPOAOJBHOM
U [IOfepeyHoM paapesax; 7 -— NPeCcHHANTH-
HOCKdA W & — MOCTCHHANTHUecKad mMemOpa-

Hbl 9 — CHHanTH4YeCcKoe MPpOCTPAaHCTBO
(1eab); f0 -~ MUTOXOHADPKHU, [[ -~ CHHANTH-
YECKHEe NV3bIpbkH, [Z - Aapa MbIIUEYHOMN

KaeTkd; [.3 -
npoTohUuOpU.ILT

MHOPHODHIIA, cocTosiad M3

nepugeputecKum WIH HEPBHO-MbLULeH-
Hoim cunancom. OH COCTOHT H3 Tpex
OCHOBHbIX 3J€MEeHTOB: [MpecHHarnThye-
CKOH MemOpaHbl, MNOCTCHHAMNTUYECKOH
MeMOpaHbl M CHHANTHYECKOro I[POCT-
paHcTBa (weau) (puc. 71).

OKOHUaHHe aKCOHa JABUTATeJbHOTO
HEUPOHA Pa3BeTBJAECTCH HA MHOXKECTBO
KOHIEBbIX HEPBHBIX BETOUEK, YTPATHB-
UMX MUEJHUHOBVYIO 000J04KYy. Membpa-
HA 3TUX BETOUEK M CJAYKHUT IPECHHAT-
THYECKOH MeMOpPaHOH.

BeTBaeHHUsA HEPBHOIO BOJIOKHA B/1aB-
JUBAKT meMOpaHy MbILIEYHOro BO-
JOKHa, KoTopas B 3TOM yuyacTke obpa-

3yeT CHJbHOCKJ/JIAAUATYI MOCTCUHATTH-
HECKYIO MeMOpaHy, WJd ABHUraTeJbHVIO
KOHLEBYIO MJACTHHKY. MexXa1y npecu-
HAalTHYECKOH W NOCTCHHANTHYECKOH
MEMOPAHOH PACNOJIOKEHO CHHANTHUeC-
KO€ T[POCTPAHCTBO (ULeJb) HIMPHUHOHM
OK0J10 90 HM.

[IpoBenenue BO3OYyKIEHHUA uyepe3
CHHarmnc — 3TO0  CJOXHbIKH  npouecc.
HepBHbIM UMINyJIbC, MPUXOAA B HEPBHbIE
OKOHYAaHHUS, Bbi3blBAET Bblie/JeHHe Me-
AMAaToOpa QUEeTUAXOAUHA U3 CHHAITHU-
UECKHX MY3bIPbKOB, KOTOPbIH Yepes rnpe-
CHHAIITHYECKVI0O MeMOpaHy nocTtynaet
B CHHAINTHUYECKOE NPOCTPAaHCTBO. MejaH-
atop AUGOYHAUPYET K NOCTCHHAITH-
yeckod MemOpade. [locnennsas ob.a-
14€T BbICOKOH UYYBCTBUTEJbHOCTbIO K
MeIHaToOpy H HEBO30OYUMA M0 OTHOUIE-
HHIO K 3JIEKTPUUECKOMY TOKY. BbicoKkasd
UYBCTBHTEJbBHOCTb MeMOPAHDBI K Meua-
TOpy 00yCJ0OBJ/I€HA TEM, UTO B HEH HAXO-
AHTCH OCOOBLIH O€J10K-peuenTop, HMelo-
IIHH BBICOKO€ CPOACTBO K MeaHaTopy
AUETHJIXOJIMHY. Er0 Ha3bIBAOT X0AUHO-
peyentopom. CoelHHEeHHE alleTHJIXOJU-
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Ha € XOJHHOPEUENTOPOM MPHBOAHT K
H3MEHEHHIO CTPYKTYPbl MeMOpaHbl, B
pe3y/JbTaTe 4Yero MOBbLIIAETCH MNPOHH-
La€MOCTb MOCTCHHAITHYECKOH MeMbpa-
Hbl 111 HOHOB HATpHUA. OHU yCTpeM.JIs-
IOTCA U3 CUHANTHYECKOH LIeJH BHYTPb
MbILIEYHOrO BOJOKHA W BbI3BIBAIOT JI€-
[MOJIAPHU3ALHIO TMOCTCHHANTHUECKOH MEeM-
OpaHbl. Takum o6Gpasom, B obaacTt
NOCTCHHANTHYECKOH MeMOpaHbl 06pa-
3yeTcsl JIOKAJIbHBIH 1eMNoJisipH3aLHOH-
HbIH NOTeHUHaJd. B HepBHO-MbILLIEUYHOM
CHHANCe €ro HasblBalT NOTEHUUANAOM
koryesou naacturku (IHKII).

Koraa penoasipusalidsi MeMOpaubl
(Bemuuna [IKII) ngocturaer Hekorto-
POr0 KPHTHUYECKOTrO, NOPOroBOro ypOB-
Hsl (0K0/10 40 MB), Mexxay aenosisipuso-
BAHHBIM YYaCTKOM [1OCTCHHANTHYECKOH
MEMOpAHbl U COCeJHUMH BHECHHATITH-
YECKHMH YUyaCTKAMH, COXPAHHBUIHMH
NpeKHUH TOTeHUHaJJa, BO3HHKAeT [BU-
KEeHHE KPYTOBOIO 3JEeKTPHUECKOro TO-
kKa. Ecau BesmuuHa gaHHOroO TOKa RO-
CTHraeT MOpPoOroBOH CHJbI, TO B COCEe-
HAX BHECHHAINTHYECKHX ydacTKax MeMmO-
PaHbl, B HENNOCPEACTBEHHOH OJH30CTH K
CHHArMCY, NMOABJAETCH pacnpocTpaHslo-
LLIHHCA MMOTeHUMaa AeHCTBHS.

B obaactd nocTcHHANTHYeCKOH
MeMOpaHbl CHHanca HaxOAHUTCA dep-
MEHT XOAUHICTEepa3a, KOTOPbIH OBICTPO
paciluenasieT BblACJHUBIIHHCH ALEeTHJI-
XOJIHH U T€M CamMblM BOCCTAHABJHUBAET
HCXOAHOE COCTOSHHE CHHAICcA.

ALLeTHJAXOJJIUH BbIAEJHAETCH He TOJIb-
KO MO BJHSIHHEM HEPBHOTO HUMITYJbCA,
HO H B [10KO€. B 1aHHOM c/ayyae OH BbI-
AeJseTcst CIIOHTAHHO U 6ecnopsaao4Ho,
B OU€Hb HEOOJbILIOM KOJIHYECTBE — OT-
JeJibHble MaJible MOPLUHH, HJIH KBAHTHI.
B pesysabTaTe 3TOro HayYHHAETCHA HE3HA-
YUTEJNbHAA ACNOJAAPU3ALLHS MOCTCHHAT-
THYECKOH MemOpaHbl. Takas aenosspu-
3alHs MOJyuH/Ia HAa3BaHUe MUHUATIOP-
HbLX NOCTCUHANTUYECKUX NOTEHUUAAO0S,
TaK KaK OHH 110 CBOEH BeJHUYUHE He Mpe-
BbiiawoT 0,0 MB.

[locTcuHanTuueckue  moTeHUHUADI
(ITKIl) ortaunuaiorcs psaom cneundu-
HECKHX CBOHMCTB OT IMOTeHLHaJsJ a [1eH-
ctBusa. Hanpuwmep, [TKIT aaurca aoab-
e MMOTEeHUHAJA JeUHCTBHSA, NJH HEro Xa-
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pakTepeH KPpyToH noagbeM B TeueHue | —
[,0 Mc u 6oJee MeaJIeHHbIH crnan 3a
3,0—6 Mc. OH He MOAYUHSIETCH 3aKOHY
«BCE€ WJIM HHUero». kro amnauryna 3a-
BUCHT OT KOJIHYUECTBA BbIAE/JAHBIIETrOCs
MEIHaTOpPa H YHYBCTBHUTEJIbHOCTH K HEMY
MOCTCHHANTHYECKOU MeMOpaHbl: ueM
OoJibUle MEAMATOPA NOCTYMNaeT B MEX-
CHHAMTHYECKOe MPOCTPAHCTBO U UeM
YHYBCTBUTE/bHEE K HEMY MeMOpAaHbl, TeM
Bblllle aMIIJIHTY/1a MOCTCUHANITHUECKOTO
noreHurasa. llpu onpeneneHHol ua-
CTOTE€ HEePBHbLIX HMMVYJbCOB MOCTCHHAI-
THYECKHE MOTEHLHAJAbl MOTYT CYMMHPO-
BAThHCH.

B rgaakux Mblliax HepBHO-Mbl-
LIeUHble CHHAaNChbl MOCTPOeHbl Mpolle,
YEM B CKeJIeTHbIX. TOHKHe NYyUKH aKCo-
HOB W HX OJMHOYHbIE BETOYKH, CJIeAVH
MEeXKJY MbIIIEYHbIMH KJeTKaMHu, obpa-
3YIOT 4yeTKOOOpa3Hble pacliMpeHHus, co-
AeprKalllie CHHaANTHUeCKHe TMy3blpbKH
C MeJIHaTOPOM AUETHJAXOJAHUHOM HJIH
HOpaJApPEHAJUHOM.

B rimaakux Mbliinax nepegaya BO3-
OYXKIACHUA B HEPBHO-MbIILEYHOM CHU-
Harce OCYULeCTBJIACTCSH pPa3HbIMH Me-
anatopaMu. Hanpumep, aast mbluiy xe-
JIYAOYHO-KHLIEUHOrO Tpakrta, OpPOHXOB
MEeJIHaTOPOM CJAYXKHT aUEeTHJAXOJHH, a
JJI1 MbILIL KPOBEHOCHBIX COCYAOB —
HOopajapeHaJ uH. [Jlaakue MbILILBI KPO-
BEHOCHLIX COCY/I0B UMEIOT Ha MOCTCH-
HanTHYeCKOH MemOpaHe ABa BHjJA pe-
[LeNITOPOB: a-aApPeHOopelenTophbl H 3-a-
PEHOPELEINTOPHI.

B oTBeT Ha OJWHOYHBLIH HEpPBHbIH
HMIY/JbC B HEPBHOM OKOH4YaHHH Bblje-
JSETCSl MOPUHA MEAHaTopa, Bbi3bIBAlO-
iasg AenoJdpU3aunud MOCTCHHAMNTHYeE-

CKOH MeMOpaHbl H BO3HHKHOBEHHE
[IKII. Ho Beaunuuna IIKIl Henocta-
TOUHa, 4ToObl BbI3BaTb TMOTEHILHA

JEUCTBUA B  MbIIUEYHOM  BOJIOKHE.
[lpy nmocrynieHHuH K HEPBHOMY OKOH-
YAHHIO HECKOJbKHX CJEAVIOIHUX APYT
3a APYroM HUMMOYJAbCOB MOABJSIOLLHECS
npu  3tom [IKIl cymmupyorea, u
B MOMEHT, KOrjga HX CcyMMa
AOCTHraetr MNOPOTrOBOH BeJHUHHbBI, BO3-
HHKaeT NnoTeHuMdasq AeUCTBHSA H MbllLLA
CoKpallaercs.

[lo HepBHBIM BOJIOKHAM K IJ1aJKHM



MbIIIILAM MMOCTYNAIT peaKHe HMNYJb-
Cbl, IPUMEPHO He yaue 7—15 umn/c.
[Ipn 6os1ee uyacTbix, HAaNpUMmep CBbillie
o0 UMn/c, HAcCTynaeT TOPMOXKEHHE IeC-
CAMAaJIbHOTO THIIA.

[ 1agkue MbllIlLbl WHHEPBUPYIOTCH
BO3OYXKAAIOUHUMHU U TOPMO3HBIMHU HEp-
BaMH. K3 OKOHU2QHUH TOPMO3HbIX
HEPBOB BbIAEJSAIOTCH TOPMO3HbIE MeH-
aTOpbl, B3AUMOJCHCTBYIOLLHE C pelern-
TOpaMHd T1OCTCHHANTHUYECKOU MeMOpa-
Hbl. B pe3yabTate JaHHOTO B3aHUMOIEH-
CTBUA VYBEJUUHUBAETCH BbIXOJ HOHOB
KAJIMsi W3 MbIIIeYHOT0 BOJIOKHA, 4YTO
PUBOAUT K THNEPNOJAPH3ALHU [1OCT-
CHHarnTHYecKOH MemOpanbl. Pasnpa-
XKEeHHEe TOPMO3HOro HepBa Ha @oOHe
COKPALUEHUsT  MbIlIlbl MPHBOJAHT K
ocJabJeHrHI0 WJIH MNpeKpaUleHHIO 3TOro
cokpaueHuss. B rsaakux Mbllnax,
BO30yXKAAa€MbIX AUETHJNXOJHMHOM, TOP-
MO3HbIM MEAHATOPOM CJAYKHUT HOpaape-
HaJIMH, a AJs B0O30yxKaaeMbliX Hopaj-

PeHAJHMHOM TOPMO3HBLIM MEJAHATOPOM
OyJaeT aueTHJIXOJHH.

KoHTponbHbie BONPOCHI

l. IloHATHe O (PU3HOJOTHUECKOM NOKOEe H
BO30OYXKAEHUH, UX XapaKTepPHCTHKA.
2. TloteHunan nokosi, €ero xapakTepHCTHKA,

COBPEMEHHAA TeopHst BOSHHKHOBEHHSI,

3. 1lotenuman aelcTBUA, ero xapakTepHCTHKA,
Teopust BO3HUKHOBeHUSI. Posb noreHuHasia
AEUCTBHA B PAacOpoCTpaAHEHHH BO36yxje-
HUA.

4. Hro takoe BO3BYAMMOCTb, KAKHMH MeETOLAMH
H3MepSIOT BO30YAHMOCTb HEPBHOW H MblLley-
HOH TKaHeu?

D. YIBJ€HHA ONTHMYMAa H MNEeCCHMYMa YacTOThI
H CHJIbl Pa3ApakKeHusl, YCJOBHA HX BO3HHK-
HOBEHHA,

6. Hrto HaseiBawT napabuoszom? OnuvwuTe ero
CTaJHH U YCJAOBHA HX BO3HHKHOBEHHSI.

/. CTpoeHHe cCKeJeTHOH MbIliUbl, MOHATHE O
ABATATE/NbHbIX (MOTOPHBIX) €IHHHLAX.

8. Teopusi COKpallleHHS CKeJeTHOH MbILLbI.

9. JHepreTHuecKkHe npoiecchl, 06ecleyuBaloLIHe
MPOUECC COKPALUEHHS MbliIbI.

10. CTpoeHve W (YHKUHH HEPBHO-MBILLIEYHOrO
chHarnca.



