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YCAOBHbIE COKPALLEHUA

AT® — azeHo3uHTpUPOCHaT

add. — addepeHTHBIE HEPBBI

BereT. HC — BereTaTMBHAA HEPBHAsA CUCTEMaA

BO — BTOPUYHBIN OTBeT aQPpepeHTHbIX OKOHYAHHI
BIICIT — B0O30YXIaI0MIuii MOCTCHHAMTAYECKHI OTeHIha
T'AMK — raMMa-aMHUHOMAC/IAHaA KUCI0Ta

I'ob — reMaTtodHIiedannIecKuii 6apbep
J1-penentopsl — IopaMUHOBbIE pelenToph! Thna 1
J[12-penenTopsl — IopaMUHOBBIE PellenTophbI THIA 2

IMO — JIOTIOIHUTENIbHAsE MOTOPHAs 06/1aCTh

11 — N0JTOBpPeMeHHast IOTeHI s

3az. — 3a[HUAN MO3T

K — Bce 06J1aCTH KOPbI

KBII — Kopa 6OJBIIKX MOMyHIAPHit

Ky[ — KPUTWUYeCKU! YPOBeHb JIeNosApu3anuu
umo0. — numbudeckasi Kopa

JI0 — JIOKaJIbHbIN OTBET
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HMC — HEPBHOMBIILIEYHbIE CUHAIICHI
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HI — HEepBHbI! LIeHTP
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NMPEAUCAOBMUE

Bropoe u3naHue HacTosulero y4eGHOTO MOCOOUMS OMOJHEHO HOBOW HMHGbOpMa-
nuell 0 NpUpPOZe M MeXaHMW3MaX CHUHANTAYeCKOM YW BHECHHANTUYeCKOH Iepenadu
BO30YXXIeHUS U TOpMOXeHUs. IlepepaboTaHbl pasziesibl pU3UOJIOTHMH, KacaroIyecs
CTPYKTYPBI U QYHKIIMY MBINIEYHBIX IPOIPUOPELIENTOPOB, JaHbl HOBbIE MILTIOCTPALIUN.
OmnucaHbl CTPYKTypa U JleATeJbHOCTb pedJieKTOPHOM AyTH, CBOMCTBA HEPBHBIX IleH-
TPOB. PacCMOTpeHBI CHCTeMHBIe U JIOKaJIbHble MeXaHU3Mbl Peryasaliuy IPOU3BOIbHBIX
IBIDKeHUN. IIpUBOAATCA COBpeMeHHbIe JaHHbIE O POJIX IBUTATEIbHBIX Y4aCTKOB KOPbI
OOMBIIMX MOJyIIAPHi, MO3Ke4Ka U 6a3aJbHbIX aHIJIMEB B KOHTPOJIE TPOU3BOJIbHBIX
¥ HEeIIPOM3BOJIbHBIX ZIBVKEHWI yesioBeKa. M37105KeHbl BOIPOCHI CTPYKTYPBl ¥ QYHK-
Uil I7IUY, reMatosHIedaandeckoro 6apbepa ¥ KpoBooOpaleHus B TOJIOBHOM MO3Te.
[IpuBozsATCS cBefieHUs 06 3yeKTPo3HIepaIorpaduu U 31eKTPOKOPTUKOTpaUuL.

W3naHue cofepxuT 3ajaHust, IPY CaMOCTOATEIbHOM BBIITOJHEHUH KOTOPBIX 3aKpe-
IUIAIOTCA 3HAHWSA, MOJy4eHHble Ha JIeKLMAX U NPAKTUYecKUX 3aHATHAX, a Takxe 60-
raThlil MJUTIOCTPATUBHBIIA MaTepuas (PUCYHKH, CXeMbl, TabJIUIbI) U TPU3BAHO IIOMOYb
CTYZIeHTY OPraHU30BaTh CAMOCTOATEJIbHYIO y4eOHYI0 paboTy, 3peKTUBHO YCBOUTH Ma-
Tepuas no GpU3MOJIOTHH LIeHTPATbHON HEPBHOH CHUCTEMBI.

ABTOp BbIpaXaet 6arogapHocTh ImMutprio MymuHckomy, [IMutputo By3aHakoBy,
Tatbsine IloHOoMmapeBoi, [Tonune KenesnukoBol, EnusaBere IaBpoBckoii, [Tonune
[uno, CHexane Ky6puHoii, Eropy YepHbix 3a moMonib B 0pOPMIIEHUH HACTOSIIETO
U3/IaHUA OPUTUHAJIbHBIMY PUCYHKAMU.



TAABA || OPTAHU3ALIMA U ®YHKUUN LLEHTPAABHOW HEPBHOW
1 CUCTEMbI AASA YITPABAEHUA ABUOKEHUAMU

HepBHas cucTeMa YeioBeKa BBINOJHSAET 6e3rpaHUYHOE KOJIMYECTBO BUIOB JleATeNb-
HOCTH. [TaBHBIMU M3 HUX SIBJISIFOTCS CHICTEMHbIE U JIOKAJIbHbIE MEXaHU3MbI PeTYJISALUN
IIPOM3BOJIbHBIX ¥ HETIPOM3BOJIBHBIX /IBIKEHU CKEJIETHBIX U IJIa/IKUX MBIIIL], TIOBeJie-
HYe, MbIIJIEHYe, aDCTPAKLVS 1 IPyrye PerynsaTOpHbIE AeiCTBUA.

Hacrosimee y4e6Hoe mocobve paccMaTpUBAeT y4acTre HePBHOW CHCTEMBI B Peryisi-
IIUY JIBV)KEHUH CKeJIeTHON MyCKyJaTyphl.

HepBHas perynsinus ABIDKEHUN — 3TO CHCTeMa YIIpaBJieHHs1, C HOMOIIBI0 KOTOPOH
TIPOUCXOZUT ObICTpasi M HampaBjieHHas (aZpecHast) Mepefaya CUTHAJIOB K CKeJETHBIM
MBIITAM (BBIIONHSET COMaTHYecKasl HepBHAS CUCTeMa) M K IJIaZKOM MYCKyJIaType BHY-
TPEeHHUX OPTaHOB (BBIIOJIHAET aBTOHOMHAs (BereTaTUBHAs) HepBHas cucreMa). HepBHast
CHCTeMa COBMECTHO C TOPMOHAJIBHON M ayTaKOMIHOHN PerylATOPHBIMU CUCTEMAMH OCY-
IIECTBJIAIET UHTETPATHBHYIO QYHKLMIO, 00beNHSS BCe KJIETKU, TKAHU ¥ OPraHbl B €1~
HBI¥ 1|eJIOCTHBII opranu3M. CtyneHTs! II Kypca U3y4aloT pa3zieibHO BCe BUIbl YKa3aHHBIX
PEryIATOPHBIX CUCTEM, UCXO/IS TOJIBKO U3 JUAAKTHYECKUX YueOHbIX 1eneid. JIs ocBoe-
HUS JAHHOTO pasziefia CTyZileHTaM HeoOXO/IMMbI 3HAaHUS 10 GU3MKe, XUMUY, OUOJIOTHH,
aHaTOMUM, MOP(DOJIOTHH, TUCTOJIOTUH, MHPOPMATHKE U TIp.

1.1. Opranu3aums HEPBHOM CUCTEMDI

HepBHasi cucrema nenutcsi Ha yewmpanoryro (LLHC) u nepugpepuzeckyro (ITHC)
(puc. 1). ITHC BkiI0YaeT ros0BHON U CHIMHHOM MO3r. ITHC cocTaBisioT pa3Hoo6pas-
Hble pelienTopbl, apdepeHTHbIe U 3 depeHTHbIe HEPBbI, FAHIIMKA CIMHHOMO3TOBBIX
¥ YepeIHbIX HEPBOB U FAHIJIMY BereTaTUBHOI HEPBHOMN CUCTEMBI.

HEPBHAH
l_ CHCTEMA )_l
HEHTPATLHAN HEPBEHAR J nepupepuIecKan HepBHAS |
cHCTeMa cHCTEMa |
CIHHH O TOI0BHOI ceHcopuLIiR MOTOpHLI
....... g ' '.'!’l?_ J ot ol
::.‘r :::-rl !III-| HC .;Cﬂ J
A ) g5:5.000) J s i z
| | | '_|_|
e e e A3 o v l'LI
LRI IV E el )

Puc. 1. Cxema opraHu3sanuy HepBHOY CUCTEMBI YeJI0BeKa:

CHC — cuMnaTuyeckas HepBHas cucreMa; ITaHC — nmapacuMnaTuyeckas HepBHas cucreMa; add. — adde-

pentHele; 3¢d. — addepentubie; comatnd. HC — comaTuyeckas HepBHas cucrema; Beret. HC — BeretaTys-

Hasl HepBHAs1 CHCTeMa; [iep.— [epefHuit; cp. — cpeHui; 3aa. — 3aguuit; KBIT — kopa 60JbIKX 0Ty mapuit;
uM6. — numbuyeckas; PO — perukysspHas GopMauus; mpos. — INPOZOJroBaThIi
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1.1.1. HestpoH — oCHOBHasi (hyHKUMOHaAbHas eAMHMLIA
LIeHTPAAbHOM HEPBHOM CUCTEMbI

HepBHas cucrema 4ejoBeKa — 3TO COBOKYIIHOCTb KJIETOK (HeHPOHBI, IJIH)
Y KOMMYHUKAIMOHHBIX 3JIeMeHTOB (HepBHbIe BOJIOKHA, CHHAIICBI), KOTOpas CO-
3u7iaeT LeJIOCTHOCTb Tesla U GOPMUPYeT ero CBA3b C BHelLIHel Cpefiot.

Kpome Toro, GyHKIMOHATEHBIMY YaCTAMU HEPBHOW CUCTEMBI ABJIAIOTCS dKUAKOCT-
HbIe Cpefibl.

HeiipoHbI 1MeI0T MHOr006pa3Hy0 GOPMY U BBITIOJHSIOT CTOJIb JKe Pa3HOCTOPOH-
Hye QYHKIWY. Bpiziesi0T 3 OCHOBHBIX BHZIa HEPBHBIX KJIETOK.

Cencopnsle — BOCIPUHUMAIOT U PeoOpa3yloT pa3HooOpasHble Mo GU3NIecKoit
Y XMMUAYeCKOH NPUpOZie CTUMYJIbI BHEIITHeH cpeibl B 3JIeKTpUYeCKue CUrHaJbI, TOHAT-
Hble HepBHOMH cucTeMe (puc. 2). K ceHCOpHbIM HelipOHAM OTHOCATCA ICeBAOYHUIOSAP-
Hble ¥ OUIMOJISIPHbIE HEPBHBIE KJIETKH, KOTOpbIe 06pa3ytoT adpdepeHTHYI0 YacTh ped-
JIEKTOPHBIX JIyT.

Humezpamuenvie — aHATIU3UPYIOT, pac-
TIpeIeJIsIIOT ¥ XPAHAT BCIO BXOASAMIYIO MH(OpMa-
C"H':;F‘H"'ﬁ umnio (puc. 3). OHK COCTABISIIOT GOJIBIIYIO YACTH
B HEAPOHOB B HEPBHOI CHCTEMe, Pa3/INYaAIOTCS IO
;M,‘]\ dopme, pasmepam 1 HecyT 4epTbl GpyHKLIMOHATb-
p: Peuentopbie
KJETEH
MyneTHnonApHbie
HHTepHeilpOHbI
__JlenzipuThi~.
{ Wi
; |
[ /' Yy
| Tlepudeprueckuit {/
g THREen [ AKCOHHBI
XOIMHK
Teno
| LleHTpanbHblit ﬂ
OTPOCTOK
Muenun Aiook
ﬂ
~ AN / \_\ /‘__r:aj I
L]
Tepmmrany t Tepmuuanu /TT
aKeoHa aKcoHa

Puc. 2. Cxema CeHCOPHOTO HelipoHa Puyc. 3. Cxema UHTerpaTUBHBIX HEHPOHOB
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XOIMHK

Puc. 4. Cxema MoTOpHOro
HelpoHa

HOH crienuUKY, KOTOpPble XapaKTepu3yloT WX MpUHAL-
JIeXKHOCTB K Pa3/IMYHbIM OT/ielaM HepBHOU cucTeMsl. ITo
Mopdosioruy ¥ GyHKLIUM UX MOKHO pPa3Zle/IuTh Ha BCTa-
BOYHBIE U 3QdepeHTHbIe.

Momopnsie — 310 4acth 3¢ depeHTHBIX HEPBHBIX
KJIETOK, BBINMOJIHAIONIMX WHTErpalyi0 pPa3HOPOAHBIX
CEeHCOPHBIX pasZipakeHUil IyTeM YIpaBJleHUs HIpPOuU3-
BOJIbHBIMU (CKeJIeTHbIE MBIIIIbI) U HEIPOM3BOIbHBIMU
(rmagKvie MBIl COCYZIOB U TMOJIBIX OPraHOB) ZBHKe-
HUAMHU (puc. 4).

Teno

— AKCOH o
PaznuuHble BUbI HEHPOHOB, KOHTAKTHUPYS MEXIY
co6oit, 00pa3ytoT pedieKTopHbIe Ay (puc. 5).
[P'lepexna:r Heiiponsl, HecMOTps1 Ha Mopdosoruyeckoe 1 GyHK-
dHBLE

IIMOHAJIIbHOE MHOroo06pasue, COCTOAT U3 CTAaHAAPTHBIX
CTPYKTYPHBIX 3JIeMEHTOB, KOTOpbIe UMeIOT 0b1iue pusu-
0JIOTMYEeCKHe CBOMCTBA:

— 061aar0T BO36YANMOI MeMOpPaHOIA;

— BO30YAMMOCTb MeMOpPaHBI Pa3NYHbIX 4acTeil HEPB-
HOI KJIETKY HEOJHOPOZHA: CaMOil 60110l BO30YAMMO-
CTBIO pacIoJiaraeT akCOHHBIN X0JIMUK, OH UMeeT B 1 ThIC.
pa3 Gosiblle TOTeHIMA yIpaBiAeMbIx Na‘-KaHaJIOB, 4eM
TeJIO ¥ JIeHAPUTHL. MeMbpaHa Tesla HefipoHa MeHee BO3-

OymvMa, 1 camasi Hu3Kast BO30YAUMOCTD Y IEHAPHUTOB.

AP Bo3bynumocTs MeMOpaHbI HefpoHa OIpesiessieTcs
BesmuuHou MII. Ilna3matuyeckass MmeMOpaHa HEKOTO-
PBbIX HEpPBHBIX KJIETOK, HAallpUMep PeTHKYJISpPHON ¢op-
Mmaiuu (P®), nMeeT HU3KYIO POHOBYIO (MCXOJHYIO) Be-
sauny MII, nprdem ux MII cmioHTaHHO KOJ1e6J1eTcst, TO

YMeHbIIAsCh, TO YBeJINYMBasich. Beakuil pas, korga MII ymeHbLIaeTcsd 0 ypOBHSA KpU-
TUYeCKOH Jierosgpusaluy, Ha akCOHHOM XOJIMUKe (HayaJbHOM cerMeHTe) HelpoHa

Teno
AKCOH  KTNeTKH

!

€10 KNeTKH
Akcor  CeHCODHBIA HeApoH

BipdexTop-Mpima

Puc. 5. Cxema o6pa3osanus pedieKTOPHOIA yTY CEHCOPHBIM,
MHTErpaTUBHBIM M MOTOPHBIM HEHPOHAMH
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Bo3HMKaeT [1]]. Takue HepBHbIE KJIETKU 00J1a/Jal0T MMOCTOSHHON (OHOB0U UMNYNbCHOU
axmuerocmoro. OHU reHepupytoT I1]] B cioHTaHHOM pexuMe. CIIOHTaHHAs IeHepaLus
I1/] cBA3aHa, HanpuMep, C U3MEHeHUSAMU MOHHOI'O COCTaBa OKpY>Kalolleil HelpoH cpe-
Zibl, ero MeTaboJIM3Ma, JTIOKaJIbHOI TeMIlepaTyphbl, KOJTUYeCTBa CEHCOPHBIX CUTHAJIOB.

B HepBHOI1 cucTeMe CyIeCTBYIOT U HeliPOHBI, paboTalolue B sdyujem pexxuMe, OHU
reHepupyioT I1J TONbKO B OTBET Ha BHENTIHUI BXOZAHOM curHan. PoHOBasA BelnWYMHA
MII Takux HelipOHOB GoJiee BbICOKasi. K HUM OTHOCAT MOTOHEMPOHBI CTUHHOTO MO3Ta:

— MembpaHa HeiipoHa reHepupyet I1]I, KOTOpBIii ABNIsIETCs HOCUTeIeM nHGOpPMa-
MY BO30Y K/IeH!s U OTBedaeT 3aKoHy «Bce unu Hudero». KoaupoBanue nadopmanuu
0 cuJIe IPUXOAAIINX Ha HEPOH CUTHAJIOB IIPOMCXOAUT C IIOMOIIbIO U3MEHeHUs 9aCTo-
11 T1/1;

— CHHAIICBI HEPBHOM CHCTeMBI Ilepe/ialoT MHPOPMAIUIO OT OHOTO HelipoHa K Jpy-
TOMY C IOMOIIBIO XMMUYECKUX CUTHAJIOB.

1.1.2. HepBHbie ueHTpbI

HepBHble IeHTPbI OCYLIECTBJIAIOT KOHTPOJIb 3a AesATeJIbHOCTBIO OTAEIbHBIX
OpraHoB U PyHKIHOHAIBHBIX CICTEM B OpraHH3Me.

Hepaubiii nentp (HII) — 3T0 06beiHeHNe HEPOHOB /Il KOHTPOJIS KaKOW-JI160
omnpeneneHHON ¢(yHKUuM. HellpOHBI, aHATOMUYECKH BXOJSAIIME B HEPBHBIA LEHTP,
MOTYT OBITb pacrpesieJieHbl B OHOM WM HecKolbKux oTaenax LTHC, Ha pa3HbIX ee
ypoBHsx. HII o cTpyKType U QyHKIMOHATBLHOH 3HAUMMOCTH MOTYT ObITh TPOCTHIMH
Y CJIOXKHBIMHU 110 KOJIMYECTBY BXOJSALINX B UX COCTAB HEPBHBIX KJIETOK U JIOKAJIN3aLUN
UX Ha O/THOM WJIM MHOTHX YPOBHAX HEPBHOH CUCTEMBI.

[TpuBezseM pUMepBbL: LIeHTP YIPaBJIeH!s KOJIEHHBIM pedJieKcoM (HaXOAUTCS B Cer-
MEHTaX CIMHHOro Mo3ra L,—L,) AB/IeTCs IPOCTHIM, IOCKOJIbKY UMEET B CBOEM COCTaBe
HeDOJIbIIoe KOJIMIeCTBO HEMPOHOB U JIOKAIN30BaH B ofHOM otesie ITHC. IIpuMepom
cinoxkHoro HII moxer cnyxutb HI KoHTpOsA ApIXxaHuA. [IbIXaTeJbHbIM LIEHTP YCTPO-
eH 6GoJiee CJIOKHO, KOHTPOJIb 3a IbIXaHUEM OCYIIEeCTBIISETCS C y9acTreM 00beInHeH i
HepPOHOB, PacloJararIuxcs Ha HECKOJIBKUX YPOBHAX HEPBHOM CUCTEMBbI, BKJIIOYAs
IIeiHble W IPyJHbIe CeIMEHThI CIIMHHOIO MO3ra, CTBOJI MO3Tra, TUIIOTalaMyC U KOpY
GOJIbIINX TOJyIapuil. B OCHOBY JieATeNbHOCTH TAKUX CJIOKHBIX HEPBHBIX LIEHTPOB
3aJI0)KeHa He TOJbKO Mopdosiornyeckasi opraHu3anysi, HO U (QyHKIMOHANbHAS CO-
MIOJYMHEHHOCTh, CBOETO poZia Mepapxus. Bmecte ¢ TeM HepBHBIe IIEHTPBI paboTaIOT
¥ TI0 IIPUHIMIY TOJIHON aBTOHOMUU. VIHBIMU CJI0OBaMH, HEPBHbIE LIEHTPbI paboTaioT
Y He3aBMCUMO JIpYT OT Apyra, U B COCTaBe COAPYKeCTBa, conofunHeHus. Hampumep,
YeJIOBeK MOKeT IPOU3BOJIbHO (yCUJIMeM CBOeH BOJIM) 3aTOPMO3UTb MPOCTOM KOJeH-
HbII pediekc. Jlokanu3anus ocHOBHbIX HIT reHeTn4ecky JerepMUHUPOBaHA. OZHAKO
nosHoleHHoe GyHKIMoHMpoBaHKe HII, 0co6eHHO TeX, KOTOPbIe PacrojiaraloTcs Ha He-
CKOJIbKMX YPOBHSIX HEPBHOM CHCTeMbI, He HaUMHAEeTCA Cpasy Iocje poxzaeHus. Jleno
B TOM, 4TO CO3peBaHMe 1 MUeJMHU3ALUS Pa3HbIX TUIIOB HEPBHBIX KJIETOK, a TAaK)Xe 00-
pa3oBaHMe CHHAIICOB MeX/ly HUMHU IPOUCXOJAT 110 Mepe pocTa opraHusma. IToatomy
TpebyeTcsi BpeMs /Il KOOPAUHALIUY TI0C/IeZI0BAaTeIbHOCTH JIeliCTBUI B paboTe OTZeNb-
HBIX HEpBHbBIX KJIETOK, cocTaBsomux HII, «MoOHUMaHuA» CONOAYMHEHHOCTU UX ApYT
apyry. bonee Toro, B mporecce OHTOreHe3a «XeCTKUe», FeHeTUYeCKU 3alIpOrpaMMUpo-
BaHHbIE B3aMMOOTHOIIIEHHUS PACIIMPSIIOTCA 32 CUET BOSHUKHOBEHUS QYHKIMOHATbHBIX
6oJiee TIOJBMXHBIX CBsI3€il MeXX/ly HEPBHBIMU LIeHTpaMu. Y JieTell 10 ro/ia KM3HU Hpe-
006J1aIat0T CIIOHTAHHBIE BIDKEHHUS. B 3TOM Bo3pacTe BBICIINE ABUraTelbHbIE [IEHTPBI
elle He «CO3pesu» U MPOCThle CIUHANbHBIE pedIeKChI He MHTETPUPOBAHBI B CIIOKHOE
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IBUraTebHOE MOBeZieHue. B To jxe BpeMs aBTOMaTuyeckue crubarebHble pedJieKchl
COXPAHANTCA U y B3POCJIBIX, HAIPUMED OT/ilepriBaHue PyKU OT ropsA4ero npeaMeTa uin
60coit HOTM OT OCTPOTO KaMHs1. Bosee Toro, B ciydae nerepeOpaluy MpoCThie criuba-
TeJIbHbIE U pa3rubaresibHble pedyieKChl MOTYT ObITh BbI3BAHbI Pa3paXkKeHUEM.

Takum 06pa3oM, Ha MPOTSHKEHUM MHAVBUYATbHOM )KU3HU HEMPOHBI, BXOAAIIIE
B cocras HII, co3peBaroT, «BOCIUTHIBAIOTCA» U MOTYT BKJIFOYAThCA B KOHTPOJIb JPYTUX
yHKIMIA, 9TO B UTOTE ¥ COCTABJISIET OCHOBY 0OYy4YeHHs U TaMSITH.

HIJ o6namatoT pszOM OOIMMX M CIEHATbHBIX CBOMCTB, KOTOpbIE 3aBUCAT OT
CTPYKTYPHO-YHKIIMOHAIBHBIX 0COOEHHOCTe HeiPOHOB ¥ CUHATICOB, BXOAAIIMX B UX
cocras. HazoBeM riaBHble:

— 3amepjeHye npoBeneHus I1JI B CBA3M C XUMUYECKOW IPUPOAOY Ilepejadu CUr-
HaJla B CHHAIICe: BpeMs TPAaTUTCSA Ha BXOJ MOHOB KaJIbLUA B IPECUHANITUYECKOe OKOH-
JaHye, 3K301IUTO3 HelpOMeZInaTopa B CHHANITUYECKYIO 1IeJb, ero 1uddy3uio B Harpas-
JIeHWHY MOCTCHHANTHYeCKO MeMOpaHbl, CBsA3b XMUMUYECKUX MOJIEKYJI C PellenTopamMu
MIOCTCHHANTIYECKO MeMOpaHbl, UX B3aMOZEHCTBHE, M3MeHeHHe MPOHUIaeMOCTH
¥ pepMeHTaTUBHBIX PeaKIuii IOCTCHHANITUIECKON MeMOpaHbl. B pe3ynbrare nepevuc-
JIEHHBIX COOBITHI CHHANITHYECKAS 3aiep3KKa MOXKeT cocTaBaaTh 0,2—0,5 Mc;

— HU3Kasg QyHKIHUOHAIbHAS JIAOWJIBHOCTD OTpeZIessieTcsi HeBO3MOXHOCThIO
BOCIIPOM3BO/ICTBA MOCTCMHANTUYECKO MeMOPaHO# BBICOKOI YaCTOThI BXOAHBIX CHT-
HaJIOB, TaK KaK XeMOUYyBCTBUTeJIbHbIe KaHaJIbl IOCTCUHANTHYECKON MeMOPaHbl IMEIOT
nepro/; peppaKkTepHOCTY;

— BBICOKas yTOMJIsieMOCTb npezioxpanset HII ot nepeBo36yxaenus. ®opmupo-
BaHue yromseHus: B HII 06ycioBeHO pacXoj0BaHUEM 3amaca HeiipoMeanaTopa B CH-
Harce;

— OBHOCTOpPOHHee MpoBedeHue I/l B XMMHYECKMX CHHAMCaX 0becreyrBaeT-
€S TeM, 4TO HepoMeJuaTop COAEpP KUTCH U BbIeJIeTCs TOJNBKO B IIPeCUHATUYeCKUX
OKOHYaHUSAX;

— BBICOKAas YyBCTBUTEJIbHOCTb K TMIIOKCHH, U3MeHeHHI0 pH okpyskarowei
HeiipoHBI CpeAbl U TeMIepaType 06yc/IoBIeHa 3aBUCMOCTBI0 MeTaboiiu3Ma Helpo-
HOB OT ZIOCTaBKM KMCJIOPO/a, BbI3bIBaeT HapyllleHne aKTUBHOTO TPAHCIOPTa B HeHpo-
Hax ¥ rue. [UmoKcus 6BICTPO BeZieT K TSKeJbIM PacCTpoicTBaM QYHKIMH HEHPOHOB,
TaK, HePBHbIE KJIETKU CIMHHOTO MO3ra 60Jiee BCEro TOJePaHTHBI K THIIOKCUY U POXXU-
BalOT 6e3 K1CJIopozia B TedeHre 25— 30 MUH, HEIPOHBI CTBOJIA MO3Ta — B TedyeHue 15—
20 muH. HelipoHBI KOPBI OOJIBIIMX MOJYIIApUil HauboJiee YyBCTBUTEIbHBI K THIIOKCUM
¥ BBIKJIFOYAIOTCSI U3 paboThl yepe3 3—7 MHUH — 4eJIOBeK TepsieT CO3HaHHUe. [UmoKcus
CIIOCOOCTBYET Pa3BUTHUIO all/i03a CPefibl, OKPYXKalollleil HepBHbIE KJIETKU, pa3pylIaer
MeMOpaHbl HEMPOHOB U TIPOHMIIAEMOCTh CTEHKU KamMUISPOB, MOJaBJsieT BO36OYAH-
MOCTb HEPBHBIX KJIETOK. AJIKaJI03 CHIKaeT OPOT BO30YANMOCTH HEHPOHOB;

— BBICOKAf YyBCTBUTEJIBHOCTD K AeHCTBHIO XUMHYECKHUX MOJIEKYJI II1POKO
VICTIOJIb3YeTCsl B JledeOHOM MPAaKTHKe AT MOAYJALMU CHHANTHYeCKO! mepesjayn, Ha-
TIpUMep /Il XUMUYecKoii 6J10Kazbl poBesieHus [17] 4epe3 cMHAIC OT OAHOI HEPBHOIA
KJIETKH K IPYro¥ (CM. MoipoOHee HIDKeE).

1.2. CHanNCbl UEHTPAALHOM HEPBHOM CHUCTEMbI

Bca undopmarys, KOTopyio IpUHUMAeT, aHaIM3UpyeT U IiepesiaeT HepBHAsS CUCTe-
Ma, TIpeZICTaBjIsieT cobo0ii CTaHIapTHbIE JIeKTpUYeckue (MOHHbIe TOKU B Buzie I1]1)
U XMMH4YecKue (HeipOTPaHCMUTTEPbI) CUTHAJIBI (PHC. 6).
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Henppur—.) HelpoTpaHcMHUTTEepBI -
XHMHYECKHE CHI'HANbI

I - anextpu-
HECKHE CHIHAJEI
_— 2

—

Cunanc
IT]1 - anexTpu-
AN o YECKMe CHIHAN

Puc. 6. Cxema o6MeHa 3JIeKTPUIECKUMU
U XUMUYeCKUMHU CUTHalaMU MeX/y HelipoHaM#

CHHamnchbl YCTaHABIMBAIOT B3aMMO/IeiCTBUE U CO3Jal0T BEKTOP JBHKEHHUA
XMMHYECKOT0 CHrHaja MeXAy HelpOHaMH M OT HeiipoHOB K 3(p(PeKTOpHbIM
KJIeTKaM OpraHu3ma.

CuHarC ABJIAeTCA CIEeUUAIbHON CTPYKTYPOH, C IOMOLIbI KOTOPOM IPOUCXOAUT
B3aMMOJelCTBYe (KOHTAKT) HEIOCPeICTBEHHO MeXy HePBHBIMU KJIETKaMHU, a TaKxKe
MeXZly HepBHbIMU M 3QPeKTOPHBIMU KJIETKaMU U OpraHaMy (CKeJIeTHble U TJIafiKue
MBIIIeYHble BOJIOKHA, CEKPeTOpPHbIe KJIeTKU, CTeHKU KanwuiApoB). MIHbBIMU cI0BaMy,
CHUHAIIC CJIY)XUT YHUBEPCAJIBHOW CTPYKTYPOH JJIA Iepejadd aZipecHOM peryasaTOpHON
MHQPOPMAIIMY OT HEHPOHOB K Pa3/IMYHBIM KJI€TKaM — MUIIEHSM OpraHu3Ma.

1.2.1. Kpatkasi HCTOpHS OTKPbITUS CHHANTHYECKOM MEPeAa N

Bo Bropoi nonosuHe XIX Bexa He3aBUCUMO APYr OT Apyra UTaJbAHCKUN HEHUpO-
rucrosior Camillo Golgi (1844—1926) u ucnanckuii ructosior Santiago Felipe Ramon
y Cajal (1852—1934) co3nanu v IPUMEHWIN TMCTOXMMUYECKHE METOJIbI JIJisi BU3ya-
JIU3aliy HeHPOHOB rOJIOBHOrO MO3ra. C IIOMOIIBIO 3TUX METO/I0B OHY Pa3pelluiu Cy-
IIeCTBOBABIIME CIIOPBI O NPUPOZe COeAVHEHUI MeXy HelpoHaMmu. [Io aToro Bpeme-
HU OJTHM ucceioBaTeny HepBHOU cucteMbl (JIx. Tepnax u K. Tonbmku) cuurany, 9To
HePOHBI CBSI3aHBI MEX/y COOO¥ MIa3MaTHYeCKUMK MOCTHKaMK U 06pa3yioT Herpe-
PBIBHYIO HEHPOHHYIO ceTbh. Jpyrue yuennlie (O. @opens, B. Tuc, ®. Pamon-u-Kaxan)
T0JIaTajHy, 9YTO KaXXbIA HeliPOH U30JIMPOBAH OT OCTaJIbHBIX HEPBHBIX KJIETOK.

Eme B 1843 rony Du Bois-Reymond (1818 —1896) BriepBble po/ieMOHCTPUPOBAJ,
YTO 3JIeKTPUYECKUI TOK He TOJIbKO BbI3bIBAeT MbIIIeYHbIe COKPALIEHNs, HO U ABIACTCS
HOCHTEJIEM U IepeilaTINKOM MHPOPMAIMOHHOTO CUrHaia (HEPBHOI'O MMITYJIbCA) MPH
B3aMMOJI€MICTBUY HEPBHBIX KJIETOK. DTa UJes B UTOre IpUBeJia K IPeZCTaBIeHHIO O X1-
MUYeCKOU IPUpO/ie Iiepesiadul BO30YKIeHust MeXly HePBHBIMHU KJIETKAMU.

W nns B 1921 ropy Otto Loewi BriepBble IpeicTaBril IPAMBIe JOKa3aTeIbCTBa X1~
MHYeCKO¥ Ilepelady B CBOMX dKcrepuMenTax. OH OKa3aJl, 4YTO XUAKOCTb, OMBIBAIOIIAS
cepZlie BO BpeMsi CTUMYJIALIMY OJIy)KIAI0IIero HepBa, U3MeHsIeT 4acToTy cep/ileOreHuit
HeCTUMYJMPOBAHHOTO CepAna. DTO SIBUJIOCH CBUJIETEIbCTBOM TOMY, YTO XMMHUYECKHe
cybcTaHIMK, BBICBOOOX/1aeMble HepBaMu, IPU BO30YK/IeHUH PeryIupyIOT aKTUBHOCTb
cepana. O. Loewi, H. Dale u sipyrue vccieoBaTeny nosziHee uieHTUOUIMPOBAJIA 3TOT
HePOTPaHCMUTTeP KaK alleTUIXOJIMH 1 [I0Ka3aJIH, YTO alieTUIXOJIUH BbICBOOOXKAaeTCst
IBUTaTeJIbHBIMYA HepBAMU NOCJIe DJIEKTPUYEeCKON CTUMYJIALUY. [lanee Ba aHITIUIACKUX
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¢usuonora . Dapuan u Y. [lleppuHITOH MpoBeaX paboThl 0COO0I BaXKHOCTH, 3a YTO
B 1932 rozy 66111 ynocroeHs! HoGeseBCKo# mpeMun.

D. Dapuan (1889—1977) B sKcIepuMeHTax 10 M3y4eHHUIO [POBe/ieHUs MOTeHI1a-
JIOB Zle}iCTBUSA BIlepBble YCTaHOBWJI M3BeCTHOe IpaBWJIO (3aKoH) «Bce mnu Huuero».
Y. lleppunrtoH (1857 —1952) npenioxu 31eKTpoGU3N0IOTHIeCKUil MeTO ] pas3zipaxe-
HUS1 HEPBHBIX BOJIOKOH, C TOMOII[bIO0 KOTOPOTO 060CHOBA HAJINUKe KOHTAKTOB HEPBHBIX
OKOHYaHMI OZTHUX HEPBHBIX KJIETOK C COMOM WJIM JIeHApUTaMU IPYTUX HEePBHBIX KJIETOK,
U nipeasiokun B 1897 rofly TepMUH «cHUHAIC» (OT Tped. synapsis — coeZjiHeHue).

1.2.2. CoBpemeHHbIe NPeACTaBAeHUs O CTPYKType
u ¢pyHkummn cunanca B LIHC

CrpoeHye cHHAICa HalIOMUHAET MHOT'O3TAXXHBIH ZI0M, COCTOSAIIMNIA U3 IBYX OCHOB-
HBIX MOZyJeil (IIpe- M MOCTCHHANTHUYEeCKON MeMOpaHbl), B KOTOPbIX KOHCTPYKI[MOH-
HBbIM MaTepuaioM SIBJISIOTCS CrienuasbHble 6enku (puc. 7). Yucno ux gocruraer 2000:
CTPYKTYPHBIN KapKac MpecHHANTHYeCKON MeMOpaHbl HaCUUTHIBAET HECKOJIBKO COTEH,
a TIOCTCUHANTHYeCKOi MeMOpaHbl — 0K0Jio 1500. [IpoYHbIi OCTOB Mpe- ¥ MOCTCUHAT-
TUYeCKUX MeMOpaH 006pa3yloT clelranbHble HUTOCKeIeTHbIe 0eJIKH, aare3uBHbIe
GeJIKH KPerKo CBA3bIBAIOT MeMOPaHbI Mexy cO00it. JIpyrue GeKu BBITONHAIOT QYHK-
IV HUOHHBIX KAHAJIOB, PeleNTOPOB, TPAHCIIOPTEPOB M CUTHAILHBIX MOJIEKYIL.
Yactb GesKOB, BXOASIINX B MOJIEKYJISIPHYIO CTPYKTYpy MeMOpaH, sBISIOTCS GpepMeHT-
HBIMH cHCTeMaMy — KMHa3bl M ¢pocdarasbl. BaxxHeimMu 6eikaMy IOCTCUHAIITH-
4eCcKOi MeMOpaHbI ABJIAIOTCS JIMTaH-YIIPABJisieMble U IOTeHI A I-3aBUCHMble KaHaJIbl,
a TaK)Ke TPAaHCIIOPTHBIE OeJKHU.

AKTHH g Be NpecunanTHgyeckasn memGpana
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Puc. 7. Cxema opranusanuu cunarnca B [ITHC. O6parure BHUMaHue, MOJOXKEHHUE TIpe- U MOCTCH-
HanTU4ecKoit MeMOpaH GUKCUPOBAHO MeXy cOBOIt ¢ TOMOLIBI0 Ge0K-6eTKOBBIX COeNHeHNU





