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apTepHaIbHOE JaBJleHHE
aHTUOUYPETUYECKUA TOPMOH

anenosuHaudochopHasa kucioTa (aneHo3nHanGocdar)
aJipeHOKOPTUKOTPOITHEI TOPMOH

aKuenTop pe3yjbrata AeicTBUA
aneHo3uHTpHboCchopHan KucioTa (aneHo3uHTpUocdar)
6HOJIOTYeCKM aKTUBHBIE BeleCTBa

B030yXaao1as TUIIepNOIsIpU3aLua
Ba30MHTECTHHAIbHBIN METITHL,

BEICOKOMOJIEKY/IAPHBI KHHUHOTEH

BHICIHASI HEpBHas AesATeIbHOCTD

BereTaTHBHasA HepBHasl CUCTEMa

BbI3BaHHBIE [TOTEHLIMAIBI

B036yXIal0IMii MOCTCUHANITUYECKHUH MTOTeHIIHAT
Y-aMUHOMAcCJsAHas1 KUCI0Ta

TUAPOCTATHYECKOE AaBIEHNE KPOBU

rMIPOCTaTUYECKOE NaBJIeHHE TTOYKH
racTpOMHIHOUPYIOIIMIA TTeTTTH

reHepaTOpPHbIH MOTeHIIMal

roiay6oe MATHO

remMatosHuedantnyeckuit 6apbep

IMaILIITHIEPOST

Je30KCUPUOOHYKIIEMHOBAsK KHCIIOTa

XU3HEHHAas: eMKOCTb JIETKHUX

KeITyqOYHO-KMNIEYHBIN TPaKT

uHdopManmonHHass PHK

HHo3UuTOoNTpUDOChHaT

KHCJIOTHO-OCHOBHOE COCTOSTHHE

KPUTHYECKHIA ITOTEHITHAT

K03 OUIMEHT 10/1e3HOTO AeHCTBHUSA
KOJIOHUECTUMYJIUpPYIOIIHIA akTop

kpeatuHdocodar

JIUTIONPOTE U .
JIOKQJIbHBIH MTOTeHITHAI

JIUITOTIPOTENbI BBICOKOM TUTOTHOCTH

JIMIIONPOTEUB] HU3KOM TUIOTHOCTH
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MAQO — MOHOaMHMHOKCHIa3a

MB — MHUHYTHEI BEIGpOC

MBJI — MakcMMalIbHasd BEHTWISLHSA JETKUX

MJJI — MemwieHHas QUacToJIMYecKasi NenoIspyu3anus
MMK — MUrpupyolHUA MOTOPHEIA KOMILTEKC

MOB — MHHYTHHIH 0OBEM BO3AYyXa

MBD®B — MelUIeHHBIEC 3JIEKTpUYECKNE BOTHBI

OIK — OHKOTHYECKOE JaBJIeHUE IIa3MbI KPOBH
OAT — oHKOTMYECKOE JaBleHMe XUIKOCTH B TKAHIX
OIICC — ofmee nepudepryeckoe COIPOTUBIEHUE COCYIOB
OLK — o0beM LHUMpKyIUpYyIOLed KPOBU

I[IAl — mapaaMHAHOTHIIITYpoBas (KHMCJIOTa)

I — MOTeHIIHaI NeHCTBUA

IKII — noTeHUMal KOHLIEBOW ILUTACTUHKH

III1 — MOTEHLMAJI TOKOSA

IIIT — noveyHbIN UIA3MOTOK

PAAC — peHHH-aHTHOTEH3MH-aJIbI0CTEPOHOBasA CHCTEMA
PI — peabcopOLMOHHOE AaBIeHUE

PHK  — pubGoHykieHMHOBasi KUCIOTa

PII — peLenTOpHEIN NMoTeHIIHA

pPHK — pu6ocomuas PHK-

PO — peTUKYIsipHasi GopMaLus

CB — CHCTOJIMYECKUl BHIOpOC

CIIP — capkoruia3aMaTHYeCKHA peTUKYIYM

CTI' — coMaToTpOIIHEI TOPMOH

TIIA  — TopMo3Has mpecHHaNTUYecKas JemoJIsIpHU3aIis
TIICII — TOPMO3HOM MOCTCHHANTUYECKMIA OTEHLIMAT
TPHK — tpancnopraas PHK

TTT . — THpeoTpOIHEIA rOPMOH

Y3HU  — yabrpasByKoBoe HcciedoBaHUE

o — unsTpallMOHHOE IaBJICHHE

®KI' — ¢ounokapauorpadus

®OE — ¢(pyHKUHMOHAIbHAS eMKOCTb JTETKHX

®PH — ¢axTop pocta HepBOB

®CI'  — PoMMKYIOCTUMYIMPYIOIHIA TOPMOH

XK — XoneuwcToKMHHH

UAM® — nukindeckuii aneHosMHMoHodocdar
u'M® — puknnyeckmii ryaHosuHMoHodocdaT

HUHC — uenTpansHas HepBHasI cucTeMa

COB — ueHTpansHOE cepoe OKOJIOMPOBOIHOE BEIECTBO
YCC  — yacroTa cepOedHHIX cOKpaLeHHi

BTl  — snacTuyeckas TAra Jerkux

CIC) N — 3JIeKTpo3HLIedatorpamMma

A1 — sOpo LiBa

T, — TPHHOATUPOHUH

T — TUPOKCHH



Meduyune neavan nayuume,
MeQulUHe MOJCHO MONLKO HAYHUMbCR.
M. S. Mydpos

BriepBole HamucaH y4eOHUK, 00BeM KOTO-
pOTo 3HaYMUTEBHO MEHbIIIE IPYTUX Mofo6-
HBIX Y4eOHUKOB. [Ipy 3TOM ero conepxaHue
COOTBETCTBYET NporpaMMaM Jiede6HoOro,
TeaaTpUIecKoro, peabHIUTOIOTHYEeCKO-
ro ¥ CTOMaToJIOTHYecKoro ¢aKyJIbTeTOB,
3a UICKII0YeHHEM NpodIbHEIX BOIIPOCOB,
KOTOpHEI¢ M3y4aloTcs MO KpaTKUM HOMOoJ-
HUTEJIBHBIM YYeGHBIM MocoOusM. BTo 110~
CTUTHYTO 671arofiapsi Y€ TKOCTH M3/TOXKEHUS
MaTepuaia ¥ MCKIIOYEHHIO eTo HOBTOpe-
HUH B pa3MYHbBIX IJ1aBaXx.

B y4eGHMKe HU3/1araloTcsi COBpeMEeHHbIE
TpecTaBlIeHHs 110 BceM pasfieniaM Gbu3suo-
JIOTHH, OH COIEPXUT MHOTO OPUTUHATBHBIX
(aBTOpcKHX) mmmocTpaimii. [Tocnenosa-
TEJILHOCTH IJIaB B YyYeOHMKe TaKoBa, 4TO
HM3y4YeHHe KaXIOoro NpeAbloyLIero pasie-
Ja CrocoOCTBYeT NyYilleMy TIOHUMaHUIO U
YCBOEHHMIO ClIeyIONIero Marepyaia.

Oco6eHHOCThIO YUeOHHKa SIBJISIETCS U
TO, YTO B KOHIle MHOTHX IJI1aB MPUBOASATCS
cxeMbl GYHKIIMOHAIBHBIX CHUCTEM, 00e-
CIIeYUBAKOIIMX CAaMOPETY/IAINI0 XU3HEH-
HO BaXHBIX ITOKa3aTeleli opraHusMa. Do
CIocoOCTBYeT MHTETPAllUH TIpeliaraeMoro
MaTepuajia M pa3BUTHIO Y CTYLEHTOB TBOP-
Y€CKOr0, JIOTUYECKOTO MBILULICHHUA.

Hpyrasg ocoGeHHOCTh y4eGHMKA 3aKITIO-
Yaercst B TOM, YTO B HEM JAa€TCsA KpUTHYC-
CKasl OlI€eHKa HeJOCTaTO4YHO 000CHOBaHHEIX

TIpeACTaBleHUN U KpaTKO M3jaraercsi cob-
CTBEHHasl TOYKA 3peHHs aBTOPOB IO JUC-
KYCCMOHHBIM BOTIpocaM (3TH MaTepHalILl
HabpaHbl MeJKUM mpudToM). B yacTHO-
CTH, ITOKa3aHO, YTO KJIETKHA OpraH1u3Ma Kpo-
M€ B3aMMONEHCTBHS C TMOMOIIBIO BEIIECTS,
B3aMMOJAEHCTBYIOT ¥ MOCPENCTBOM 3JIeK-
TPHUYECKHX TIOJeH MMOTEHIIVANIOB JeCTBHS,
PeLICTITOPHHX MOTEHLIMAJIOB M Bo30yXna-
JOIIHUX MOCTCUHAIITUYECKUX ITOTCHLIHAJIOB.
TopMo3Hble NOTEHIAIBI OKA3hIBAIOT TPU
3TOM MoAyaupywoulee BiusHue. [Iposene-
HHe BO30YXIEeHUA B NpefesiaX OOHOM KieT-
KH, B TOM YHCJIe M HepBHOTO BOJIOKHa, 06e-
CIIeYnBaeTCsA ACHCTBUEM 3JIEKTPUYECKOTO
oA BO30YXIEHHOTO yJacTKa (ToTeHIal
IeWCTBUS) Ha coceqHUIN HeBO30YXIeHHBIH.

IIpyn BKIWOYEHUUN B yuieOHMK HOBBHIX,
TTOJIyYeHHBIX B MOCJeIHUe TOAbl, JaHHBIX
puBOAATCS GaMUIUM aBTOPOB 3TUX MC-
cleoBaHUH.

DiaBHOM LieabI0 aBTOPOB M M3jaTenei
ABIANOCH obecrieyeHUe CTYAEHTOB KOM-
MTaKTHBIM ¥ HEAOPOTUM Y4eOHHUKOM, KOTO-
phIif oHM Moriau Owl mpuoOperaTh B JIHY-
HoOe TIONIb30BaHHe, 110J1y4asi [IpY 5TOM BO3-
MOXHOCTb He TOJIBKO IMyO0KOTo U3y4eHUs
MpeaMeTa B repuod oOydyeHUsi, HO M MC-
MOJB30BaHNA YieOHHKa B JaTbHEHIIeM —
B 1poliecce BpayeOHOM NesiTeNbHOCTH.

H. A. A2adxcansn,

akagemMuk PAMH, npodeccop
B. M. Cmupnos,

npogeccop



Du3zuonozus — 3mo HAy4Huil
cmepoicerb, Ha KOMOpoM 0epacamcs
ace MeduyuUHcKUe HayKu.

K. bepnap

CranosaeHEne GpH3HOJIOTHH
KaK HayKH

®usuonorus (rped. phisis — npupoja,
Iogos — Hayka) — HayKa O MeXaHH3IMax
(GYHKIIMOHUPOBAHUSA U PErYIALUM Les-
TEJbHOCTH KJIETOK, OPraHOB, CUCTEM, Op-
raHMsMa B lieJIOM ¥ B3aUMOAEHCTBUSA €ro
¢ okpyXaroineil cpenoii. basucom ns usy-
YyeHUs HHU3IMOJIOTUM ABJIAETCA Xopollee
3JHaHHEe THUCTOJIOTMH M AHATOMMH JesIoBeKa
A GHU3UKO-XUMHYECKHX MPOLIECCOB, MPO-
TEKaIOIKX B OpraHu3Me.

Poav gusuosozuu ¢ nodzomoexe épaua.
OHU3NONOTHA — 3TO 3aBeplIAOIAst
yuyebHass MIUCHHUTUIMHA TOKJIMHHIECKOTO
MeIukKo-6moornieckoro obpasoBaHus
CTYAEHTOB-MEINKOB, OHa ABJIAETCS Teope-
THYecKOi ocHOBOM MemuIMHb. [lybokoe
3HaHUe 3aKOHOMEpPHOCTEN QYHKIHOHH-
pPOBaHHUs pa3IMYHBIX OPTaHOB U CUCTEM
OpTraHW3Ma M MeXaHU3MOB MX PeryJHpo-
BaHUsI obecrieYMBaeT yCIEIHOE OCBOEHHE
IPYTHX NMpPEeIMETOB — MaTONOTHYeCKOH
du3nonornn, hpapMakoIOruy, KIMHUYE-
CKMX DucuUIUIMH. dusnonorus sipnsercs
TeopeTH4YecKoil 0a3oit Wi U3y4eHus1 Tpa-
OUIMOHHEIX M HETPAOULIMOHHBIX METOJIOB
JIeYeHUsA, MeToROB GYHKIIMOHATBHOM AXar-
HOCTHKH.

ITo Mepe Toro Kax yrayoisuioch IOHHU-
MaHUe MeXaHHU3MOB JeATEeIbHOCTHU opra-
HOB ¥ CUCTEM OpraHM3Ma, MeXaHU3IMOB HX
peryJMpoBaHUs CTaHOBUJIOCH, BO3HHMKAIH
ycioBus sl pa3paboTKU 3¢ EKTUBHEIX
Hay4HO 060CHOBAHHBIX CIOCOGOB IEYEHUS
3aboneBaHMi YeqoBeka. 3HaHUE OCHOB
(GHU3HOMOTMM MO3BOJISIET Bpady IOCTaBUTh
6oJ1ee TOYHBIN IMarHo3 ¥ Ha3HaYyUTh afeK-
BaTHOE JiedeHHe, UCKII0Yallee BO3MOX-
HOCTb HapyIIeHNs PU3INMOTOTUYECKOTO
pPaBHOBeCHUs M HaleXXHOW paboTHl OPraHOB
M CUCTEM OpraHM3Ma, obecrie4yuBaOUINX
HeoOXOIUMEIH YPOBEHb aKTUBHOCTH €TI0
COIJIACHO ITOTPEOHOCTSAM.

ITodxodw 6 usywenuu usuosozuu opza-
106 u cucmem op2anuzma. OCHOBOI aHAIH-
TUYECKOTO MBIIIJIEHUS TIPU U3YIEHHH IIPH-
YMHHO-CJIEACTBEHHBIX B3aUMOOTHOLIEHUH
B GHU3VOJOTHH U MeIMIIMHE SIBJAETCA I M-
aleXTHYECKUNH MaTepHalU3IM.
B cBolo ovepensb, «meduyuHa aeraemcs
POOUHOU U UCIOYHUKOM MaAmepuariuima»
(JI. ®eitepbax). AuanekTMIecKUit noaxon
BeCchbMa BaXeH B U3y4eHHH PU3NOIOTUH U
Mmenuuuysl. KpoMe toro, cienyet Beime-
JIUTH aHATUTAYECKUHA M LIEJIOCTHBIN IIOM-
XOOBI B M3y4eHUN GYHKIIMOHMUPOBAHUSA
opraHu3Ma.

AHalNTHYEeCKHUHN DoOoONXop
npeobaanan no Hadana XX B. OH xapakTte-
pH3yeTcsi CTPeMJIEHHEM KaK MOXHO ITyOxe
pacWIEHUTHh M3ydaeMoe siBieHue. Biaro-
Iaps 3TOMY NIPUHLUIY OBUIO MOJYYEHO
GOJTBIIOE KOJMYECTBO HAYYHBIX JAHHEIX O
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JeATEIbHOCTH KJIETOK, OPTaHOB M CHCTEM
opranusma. OQHaKoO BCIELCTBUE NOMHU-
HUPOBaHUA TAaKOro Moixona B GHU3No0j0-
MU HaMeTWIOCh OTCTaBaHHMe B M3YYeHUH
LIEJIOCTHOTO opraHusma. «Hccaedoeamens,
Komopblil 8 houckax ucmuHbsi éce bonee u 60-
nee dpobum uzyvaemoe aénenue, pucKyem
y3Hamo &ce... nu o yem» (b. loy).
IlenocTHBI# moAXonm cral Ipe-
BaJIMPYIOLIUM B NepBoi nojoBuHe XX B.
OnHako nepBhle 06001IeHMs, Kacaoluecs
paboTEI OpraHoB, MOSIBWIKCH B V B. IO H. 3.
M OBIIM CBsI3aHBI ¢ BpaueOHOM IIKOMIOM
Tunmnokpara. BaxHylo pones B cTaHOBIIe-
HHM 3TOTO NPHHIMIIA ChHIrpaju paboThl
HN.I1. ITaBnoBa u ero mKoasl. beuto yera-
HOBJIEHO, YTO LIEJIOCTHOCTh OpraHH3IMa
obecriedynBaeTCs B3aMMOJAEHCTBUEM BCeX
ero KJeToK, TKaHelt, opraHoB 6narogaps
aKTUBHOCTH MHTEIPHUPYIOIIHUX CHCTEM —
HEepBHOM, SHIOKpUHHOI, HMMYHHOM. Bo
Bropoi nojosuHe XX B. B CBSA3M ¢ OYpHBIM
pa3BUTHEM TeXHHKH, pa3paboTKo# TOH-
YaHIKUX METONOB MCCECIOBaHUs aHATHU-
TUYECKUH NpHHUMN B GHU3MONOTHUH, KaK,
BIIpOYE€M, U BO MHOTIMX JPYIMX OTpac/ax
MEIWIIMHCKMX HayK, BHOBb CTall Ipeod-
napaomuM. IlpaBna, aHaATUTHYECKHE HC-
cjenoBaHMA HoBelero nepuonaa B 60b-
LIMHCTBE CTyYaeB IPOBOAMINCH C TIO3HITHI
BBISICHEHMS] 3aKOHOMEpHOCTeH PYHKIIMO-
HUPOBAHHA 11€IOCTHOTO OpraHU3Ma.
TTpUHIMIT LIETOCTHOCTH OpraHU3Ma —
BEeYUIMii IPMHIMI B U3YYEeHNH Tpo0-
JleM ¢u3nonorum, oH obecniedynBaet Gonee
YCIenrHoe u3y4eHue OTIeNIbHBIX OpPraHoB,
TKaHe# u cucTeM. B mocienuue mecsaTu-
Jietua XX B. nogapisiiolee GOMbIIMHCTBO
HCCIeOBaHUM MOCBANIANIOCH U3YIEHHIO
bu3noNOrNK KIETKH, 4TO, KOHEYHO, BEChMa
BaxHo. OnHaxo HeoO6XonuMo Goee aKTUB-
HO MPOBOIUTH U MCCIENOBaHMA Ha opraH-
HOM W CUCTEMHOM YPOBHSIX IIPMMEHMTEb-
HO K OpraHu3Mmy B IeJoM. YpesBrIyaitHO
BaXHO M3YYE€HUeEe NEesATEIbHOCTH MoO3ra C

MOMOULIBIO 31eKTPpOdOU3UOTOTUYECKHX,
TMCTOXMMHYECKUX, HeHpoOMOIOTHIECKHX
U APYTHX METOLOB B YCIOBHSAX aKTMBHOIO
MoBeJleHUA opraHusMa. ClemyeT OTMETHTD
KaK MOJIOXMTEJIbHBIN $aKT, 4TO YUCIIO MO-
IOOHBIX paboT B mocjieAHUE TOABI YBEJIH-
YWIOCh.

PusznosornyecKne NMOAATHA

Opzanusm ¥cueomnozo — 3TO OTKpHITasi
MaKpOMOJIEKY/ISIDHas1, cCaMOperyJIupyloiia-
sics1, CaMOBOCCTaHaBIMBaKOIIAsACd U caMo-
BOCIIPOM3BOASLIANACA C IIOMOIIBIO Helpe-
PHIBHOTO OOMEHa BeI1eCTB U HEPTUH CHC-
TeMa, ciocobHasi YyBCTBOBaTh, aKTHBHO,
LieJieHaNpaBlIeHHO MepeIBUTaTbCA Y afar-
THPOBaThCA B oKpyXaioileii cpege. CaMo
CJIOBO «OpraHU3M» CEMaHTUYECKH CBSA3aHO
C MOHSATHEM <«OpPTaHMW3alNA», OPeaHUIM —
edunas QynKyuonansbHas cucmema. AKTHB-
HOCTh OpraHM3Ma olpelesieTCs] UHTEH -
CUBHOCTBIO GYHKIIMOHUPOBAHUS BCEX €0
OpraHOB ¥ CHUCTeM B pPa3IMYHRIX YCIOBUAX
XHU3HEAEATENIbHOCTH.

Tkanv — cucTeMa KJIETOK M HEKIIETOU-
HBIX CTPYKTYP, OObe IHHEHHbIX OOIIIHOCTBIO
CTPOEHHS, PYHKIMH, IPOUCXOXICHUS.
PasnuyaloT 9eThIpe BMAa TKaHew: 1) HepB-
Hasl TKaHb — COBOKYITHOCTb B3aMMOCBS-
3aHHBIX HEPBHBIX KJIETOK, OCHOBA HEPBHOM
CHCTEMHI; 2) SNHTeIHaIbHast TKaHb — I10-
KPOBHBIH M XeJIe3UCThIH SNUTeNNH — ce-
KpeTOpHBIE KJIETKH; 3) coeNMHMUTENbHAsA
TKaHb — COOCTBEHHO COeIMHUTeNbHasdA
(pBIXJIasi ¥ TUIOTHAsi BOJIOKHHUCTAs), XUPO-
Basi, XpsAIleBasi, KOCTHasl, FeMOIIOSTIYECKIE
TKaHH, KpOBb; 4) MbILIIeYHasi TKAHb — CKe-
JeTHas, cepAedHas, riaakas. Ponp pas-
JIMYHBIX TKaHeH B OpraHU3Me BecbMa pa3Ho-
obpasHa. Haripumep, stwrrenuii (epithelium,
Tped. epi — Hajg 4yeM-J1uGO, MOBepX 4ero-
6o, thele — cocox MOJIOYHOIM XKejie3nl)
BBICTWIAET MOBEPXHOCTH TeJjla, CIU3UCThIE
M cepo3Hble 060JI04KH, o6pa3yeT GOJb-
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LIMHCTBO XeJje3 opraHusMa. ITokpoBHEIH
SIIUTETNH OTIENsAeT OPraHU3M OT BHellTHe!
CcpeJibl, yIacTBYeT B OOMEHe BelllecTB MeXIy
BHYTpEHHei1 ¥ BHEIIHEH Cpelioif opraHn3Ma
¥ T.1. PasHble TKaHM 06pa3yloT opraHel.
Opzan — 4acTh OopraHusma, 060co6-
JleHHas B BHIEe KOMIUIeKCa TKaHel, BbI-
[IOJIHSIONIETO CITeNPUIecKyo GYyHKLHIO.
dopMHUpoBaHNe OPTaHOB B IPOLIECCE IBO-
JoHuU 66110 00YCIIOBIEHO HeoOXxoAMMOcC-
TBIO JUIS1 OpTaHN3Ma Pa3BUTHS KaKoi-1160

KoHkpeTHoM ¢yHkumu. Hampumep, nou-

Ka obecneyrBaeT BHIIeJIeHUE NMPOAYKTOB
ofMeHa, a3 — BOCHpHUATHE pa3IUuYHOMH
CTENEHM OCBELEHHOCTH OKpYyXallleH
cpensl, opMEl NMpeAMETOB, MX LBeTa.
OpraH COCTOUT M3 CTPYKTYpHO-GYHKIIM-
OHAIBHBIX €IUHMUII, TTpeICTaBIAIMMNX CO-
601 COBOKYITHOCTb KJIETOK, CITOCOOHEBIX
BEITOJHATD OCHOBHYIO QYHKILIMIO OpraHa B
MaibIx MaciTabax. Tak, yHKIIMOHATBHOM
eIVMHULICH MMeYeHU ABNAeTCs IeYeHoYHas
JoJIbKa, MOYKK — HedpoH, a U30JIUpO-
BaHHOM CKE€JIETHOW MBILIIIEI — MMOLUT.
B nporecce 3BOMIOIUM 1T BRIMOJHEHUS
6o1ee CIIOXHBIX GYHKIMI opradbl oObeay-
HWINCH B CHCTEMBI.

Cucmemui opzanusma. Paznnyaior ou-
340JIOTHYeCKHe H OYHKIIMOHATbLHEIE CHC-
TEMHI.

Ousnonormyeckas CHC-
TE€Ma — 3TO HacjleICTBEHHO 3aKperUleH-
Hasi COBOKYITHOCTb OPraHOB M TKaHeii,
BBITIOJIHAIOIIASA OTpeAeTIeHHYIO QYHKIIHIO.
Yucno pumsmonsornyeckux cucTeM orpa-
HuYeHHo. K HUM OTHOCATCS: ITOKpOBHAas
(xoxa), HepBHasl, SHIOKpPVHHasl, UMMYH-
Hasl, CepaeYHO-COCYIHUCTas CUCTEMHEI, a
TaKXe CUCTEMBI KPOBH, NBIXaHHs, TIHINE-
BapeHMs1, BhIIEICHMS, BOCTIPOU3BEICHHS.

OyHKUMOHaNBHAA CHUCTEMA,
cornacHo II. K. AHOXUHY, — nUHaMuye-
CKasl COBOKYITHOCTb OTAEJIBHBIX OPraHOB
U dusnonorudeckux cucteMm, bopmMupy-
ouasicd ojisi JOCTUXECHHUsA TMOJE3HOTro sl

OpraHu3Ma IPUCHIOLo6yrTe s HOTO Pe3yiib-
tara. Jomeocmamuvecyye yHKUUOHANbHbIE
cucmemd! IogRepXypator ofITUMaIbHEIE
dusnonornyeckue nokazareiu, obecme-
YyBaloliue XHU3Helegre pgOCTh OpraHMU3-
Ma B pa3HBIX YClIOoBusmx. [JoéedeHueckue
dyHKyuoHanbHble cucmemp OOECTIEYHBa-
0T OOCTHXEHHUE Tofe3goro pe3yJibraTa B
BUle KAKOM-TO LieN — ynoBJETBODEHHUE
OMOJIOrMYECKUX, COlManbHEIX U OBITOBBIX
notpe6HOCTEeH, UTO, B cBOIO O4Yepenb, CIIO-
cobcTByeT ModepXaHuio rioKasatened Ha
ONITUMAJIBLHOM YpOBHe. X 4YUCJIO OrpoOM-
Ho. UHca0 opraHos u ¢pu3MoIOTHIECKHX
CHCTEM OpraHM3Ma, BXOAJALIMX B Te WIH
VHBle QYHKIMOHANBHEIE CICTEME], BapH-
abenpHo. Hanpuwmep, mis BoccraHOBIIE-
HUA HOPMaJILHOM BeTMYHMHB CHU3UBIIE-
rocsi aprepraibHoro nasineHus (All) mo-
X€T 0Ka3aThCA NOCTaTOYHBIM YYallleHUs
cepaLeOUeHUH U cyXeHUs KPOBEHOCHHIX
COCYIOB € MOMOIIbI0 HEPBHOM CHCTEMBI.
OnHako mociie CylecTBEHHOTO U3MeHe-
HMa AJl i ero BoccTaHOBJIEHUS IO HOP-
Ml popMupyeTcs Gonee ciioxHass QYHK-
LIMOHaNbHAasl CUCTeMa, BKIIloyawpllnas He
TOJNBLKO CEPAEYHO-COCYOUCTYIO ¥ HEPBHYIO
CHCTEMBI, HO ¥ CUCTeMBI BhIIeIeHHs (TT04-
KH BRIIEJISIOT 60JIble YIM MEHBIIIe BOIIHI),
SHIOKPUHHYIO, CUCTeMbl KPOBH U MHILEBa-
peHusi — noTpebiieHye BONBI.

@Dynxyua (oT Nar. functio — LesITENb-
HOCThb) — cHeldHYecKas NesITeIbHOCTD
KJIETOK, OPraHOB U CHCTeM IT0 obecreye-
HHUIO XHU3HEOEeATEIbHOCTH LIeJIOro opra-
Hu3Mma. DyHKuMel cepaia, HallpuMep,
sIBJIsieTCsl HarHETaHWe KPOBY B apTepHallb-
HYIO CHCTeMY, QYHKuMEeH SHAOKPHHHBIX
Xene3 — BeIpaboTKa TopMOHOB, pyHKIIUEH
XeynoyHo-kumeyyoro tpakta (XKKT) —
obecnieyeHHe MOCTYIUIEHUSA TTUTATEIbHBIX
BEIIECTB B KPOBb, YTO fOCTUTAETCH C IIO-
MOLIBIO MEXaHUYeCKOH U XUMHUYECKOH
06paBoTKH NUIIEBLIX BerlECTB U BcacklBa-
HH B KPOBb U JIMMby npOoyKTOB UX TM-
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nposiu3a. HekoToprle opraHel M CHCTEMBI
BBIIOJIHAIOT HecKonbKo GyHKUMi. Tak,
MIaBHOM pyHKIIMEN TOYEK SIBIAETCS BhLIE-
JIeHHe MpPOAYKTOB OOMeHa M YyXepOIHBIX
BelecTB. OQHaKO MOYKHM UTPalOT BecbMa
BaXHYI0 poJib U B OOMeHe BellecTB, BhIpa-
60TKe OHONOrMYECKM aKTUBHBIX BELIECTB
(bAB), B perymsiuuu All, pH BHyTpeHHeH
cpelbl opraHM3Ma, CoAepXaHUs UOHOB,
OCMOTHYECKOTO JaBJIeHUA.

HagemxHOCTH
(GHU3NOJOTHIECKHX CHCTEM

HNmeercss MHOro (pakTOpOB HAIEXHOCTH,
OCHOBHEI€ U3 KOTOPHIX IPUBOASTCS HIXKE.

Jlybaupoeanue. B opranuiMe npa Jer-
KHX, IBa IJ1a3a, IBe MOYKH ¥ T.0. Hampu-
Mep, TIIpH MTOpaXeHWH ONHOTO I1a3a 4Yeno-
BeK yCIielIHO paboTaeT, MoJb3ysCh TOJIbKO
OIHUM IJ1a3oM. [lapHbie HepBHEBIE CTBOJIBI,
KOTOpEIe B GYHKLIHOHATBHOM OTHOLUEHNH
B 3HAYUTEJbHOU CTEIIEHM IMePEKPHIBAIOT
JIpYT IpyTa: HarlpuMep, JIEBBI M MpaBhIi,
6a1yXnaoue ¥ CUMIIATUYECKUE HEPBEI.
WNuHepBalys BHYTPEeHHHX OPTaHOB U CKe-
JIETHOM MYCKYyJaTyphl OCYLIECTBIISIETCS. U3
HECKOJIBKMX CETMEHTOB CIIMHHOTO MO3Ta.
HeiipoHE!l LeHTPOB, peryIMpYOLINX pa3-
JIMYHBIe GYHKLIMH, PacIIOIOXEHHl B pa3-
HBIX OTJieJIaX FOJIOBHOTO MO3ra, YTO TaKXe
MOBBIIIAET HalEXHOCTD PeryIauuu GyHK-
oM opranusma. Jlybnmpyercst ¢pepMenTa-
THBHasi 06paGoTKa MUIIM, TOCTYyIaloleit
B XKT mocie ynareHus Xeayaka Mo Me-
IUIIMHCKHAM TOKa3aHUsM MUINeBapeHue
MOXET OCYILECTBIAThCS BIIOJIHE YIOBJIET-
BOPDHUTENBHO. TPM MeXaHU3Ma PETYISALNU
dyHKumit opraHusMa (HEpBHEIH, I'yMo-
PaJIBHBIA U MUOTEHHEBI) 0GecIieYuBaOT
TOHKYIO [IPUCIIOCOOUTENBHYIO PETYIIAIINIO
dbyHKIMii OpraHoB ¥ cUCTEM B COOTBET-
CTBHHU C NMOTPEOHOCTSAMM OpraHu3Ma B
Pa3IMYHBIX YCIIOBUAX XU3HeAeATeAbHOCTH
(6onee mogpo6HO cM. 1. 2.5).

Pesepe cmpyxmypusix 31emenmoé é op-
2aHe u ux PYHKUUOHAALHAA MOBUALHOCM.
Bnarogaps HanMYMIO pe3epBa CTPYKTYp-
HEIX 3JIEMEHTOB X QYHKIIMOHHpOBaHHUe
H MOoKoM YepemyioTcs. YUCIIO CTPYKTYpHO-
GYHKUMOHANBHEIX 3J€MEHTOB U KJIETOK B
KaXIOM M3 HUX B Pa3JIHYHBIX OpraHax u
TKAHSIX [IpeBbILlacT HEOOXOAMMBII YpOBEHbD,
IOCTaTOYHBIM VIS peamu3alu GYHKIIHK
OpraHM3Ma, HaxoIsllerocs B GU3HONOrH-
9eCcKOM IoKoe. Tak, HallpuMep, BO BpeMs
OTIbIXa YeJIOBeKa B MOKosIIeHcsa CKeleT-
HOif MpILe GYHKIMOHUPYET HeGobLIoe
YHCJIO KaMWUIAPOB (XeXypHble KaIliLIs-
pHI), oGecnieunBas KpoBOTOK okoso 0,01—
0,04 1/MUH/KT; IpA MaKCUMaJIbHOM pa-
60Te MBIIIIEI YMCI0 GYHKITUOHHUPYIOIIHUX
(OTKpBHITHIX) KAIWUIAPOB BO3pacTaeT B 4—
5 pas, 4TO, Hapsoy ¢ APYTUMH daKTopamH,
M03BOJIAET YBEJHYUTh KpOBOTOK B 20 pas.
B cepalie odHOMOMEHTHO QYHKIIMOHUDYET
50 % xamwuisipo, 50 % He GYHKUHOHHU-
PYIOT, KOpPOHApHEIA KPOBOTOK B ITOKO€E CO-
CTaBJIsIeT JUIIb 25 % 0T MaKCUMaIbHOTO.
Ha kaxnoii Touke KoXH oOHapyXuBaeT-

. C MHOXECTBO PECLICIITOPOB — TCILIOBBIX,

X0JIOJOBBIX, 60JIEBEIX, IPUKOCHOBEHUS,
IaBleHus, BuOpauuu. Hatuuue pesepsa
CTPYKTYPHBIX 2JIeMeHTOB obecrieyrBaeT
X DYHKIHOHAJIbHYIO MOOHUID-
HocTh (II.I. CusakuH) — cMeHY dyHK-
IIMOHUPYIOIIUX 3JIeMEHTOB: OIHU 3JIEMEH-
THI paGoTAlOT, APYTHE — OTABIXAIOT.
Pezenepayusn noepexcdennoti wacmu op-
2aHa uAU MKAHU U CUKMe3 HOBbIX CMPYK-
mypHuix 31emermoe. benky opranuaMa Ha
50 % obuoBmsroTCs 3a 80 nHeEl, TKaHb Ie-
yeHH — 3a 10 mHeif, Bce TeJlo eXeIHEeBHO
obHoBisIeTcs Ha 5 %. CIINThIe ITocIe orre-
PaLM KPOBEHOCHBIE COCYIBI M CIOMaHHbIE
B pe3yJIbTaTe TPaBMbl KOCTH CpacTaloTCH,
MOBPEXICHHBIN 3MMUTEJIUN pereHepUpyeT;
HepBHBIE BOJIOKHA MTOBPEXIEHHOTO U CIIH-
TOro HEPBa PereHEPUPYIOT (PacTyT), UX pe-
ryasiropHast GyHKIHMS BOCCTAHABIMBAa€ETCH:
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pa3spe3aHHas W CIUMTas KOXa CpacTaeTcs;
nepecaXeHHbIH Ha 060XOKEHHYIO TTOBEpX-
HOCTb TeJa Y4acTOK COOCTBEHHOM KOXH
MpYDKHMBaeTCA.

Adanmauusn opzanuima x axkmuenol de-
AMEALHOCMYU 8 PA3AUMHBIX YCAOGUAX OKDY-
acarouied cpedvt

Adanmayus — 3TO COBOKYIIHOCTb pe-
aKI[Mil ¥ MEXaHH3MOB UX OCYIIECTBICHUA,
06eCTIeYHBaAOLINX MPUCTIOCOOIeHUE opra-
HM3Ma K M3MEHEHISIM BHEIIHEH cpellnl U
YCNIOBHUSIM TPYIOBOH AesATeIbHOCTH. Alal-
TUBHBIE peaKI[MH MOTYT OBITh BPOXIEHHBI-
MU M IpHoGpeTeHHBIMH, OCYIIECTBIAThCA
Ha KJIETOYHOM, OPTaHHOM, CHCTEMHOM U
OpPraHH3MEHHOM YPOBHSX. MeXxaHM3MBI
ajanTaiuM BechbMa pasHooOpa3Hnl. Ha-
IpUMep, NP CHCTEeMaTHYeCKON YCHIEeH-
HOM du3nyecko Harpyske pa3BUBaeT-
¢ runepTpodus MBI IPU OHIXaHUM
BO3IYXOM C TIOHMXEHHEIM CoIepXaHHeM
KHCJIOpOAa YBeIMYUBaeTCSI codepXaHue
reMorIo6MHa B KPOBH, TIOBLIIIIaeTCS YUCIIO
KalWIAPOB B TKaHAX, YCHINBaeTCs BeH-
THISALUSA JETKUX; IPU AEHCTBUU HU3KOH
TeMITEpPaTypHl Bo3pacTaeT OOMEH BelleCTB,
YMEHBIIaeTCs TeIUIOOTAYa; IIPH NeACTBHH
MHGEKIMOHHBIX areHToB ¢opMuUpyeTcs
HMMYHHTET, BBIpabaTEIBAIOTCS aHTUTENA,
3alMLIAlOL[#e OPTaHHU3M OT BPEAHOTO IeH-
CTBUSI MUKDPOOGOB.

CoBepmeHCTBOBaHHUE
CTPYKTYDH OPTaHOB 6 QUA0- U OH-
mozeHe3e — TaKxe ONVH U3 HaKTOpOB Ha-
JeXHOCTH GUINONIOTUIECKHX CUCTEM. DTO
CBfI3aHO C YBEJIWYCHHEM MHTEHCHBHOCTH
uXx GbyHKIUOHUpoBaHus. Tak, HanpuMep,
HHTeHCHUBHas ¢HU3NYecKas Harpyska B
bunoreHese obecreynna COOTBETCTBYIO-
Iiee MOTPeGHOCTAM OpPraHHU3Ma pa3BUTHeE
CKeJeTHON MYCKY/IaTyphl, LHeHTpaJIbHOM
HepBHo# cucremn (IIHC), cepmedHo-co-
CynucToi cucTeMsl. B cBolo odepenn, co-
BepllleHHas CTPYKTYpa opraHa WJIM CHC-

TeMEl — OCHOBa MX BRICOKMX QYHKIIHO-
HaJIBHBIX BO3MOXHOCTe#. OpraH, KoTopblit
He GYHKIMOHUDYET WM GYHKIIMOHHUPYET
HeIOCTaTOYHO, HAYMHAeT YBSAAATh, aTPO-
dupoBaThbcs. YBeTUYEHUE HHTEHCHUBHO-
CTH IeSATeJbHOCTH MO3ra B puioreHese
(Bo3pacTaHue ABUTaTeIbHOW aKTUBHOCTH,
paclIMpeHne pelepTyapa MOBeHeHISCKHUX
peakuuit) cnocobcTBOBaNO ero GHICTPOMY
Pa3BUTHIO U COBEPLIEHCTBOBAaHHMIO OIOP-
HO-IIBUTaTeILHOTO arrapara, obecreyupa-
JOLIeT0 aKTHBHOCTh OpTaHU3Ma B Cpejie ero
oOuTaHUA. AKTUBHas NICHXW4ecKasAs u Gu-
3u4ecKas IesATeNbHOCTh YeJIOBEKa U IIpH-
MaToB obecrieyriu 6ypHOe pa3BUTHE KOPhI
6ompIoro Mo3ra. PanimoHansHele usnde-
cKasi ¥ YMCTBeHHasi Harpyska obecrneuu-
BalOT FTapMOHMYHOE pa3BHTHE JIMYHOCTH
B OHTOI€He3e, HOJITOoJIeTHE, NIUTEIbHYIO
paboTOCNOCOGHOCTS.

Ixonomunnocms Pynxyuonuposanus op-
2aH06 U cucmeM PeaIN3yeTcs C MOMOIIBIO
MHOTHX M€XaHHU3MOB. [71aBHBIM U3 HHUX
SBJISIETCS BO3MOXHOCTD IPHCIIOCOGIEHNA
IesITeIBHOCTH JII060ro opraHa U CHCTEMEI K
TeKyIUUM MOTpeOHOCTAM opraHu3ma. Tak,
gacToTa cepae4HHX cokpaiteHui (YCC)
B moxoe cocTapiser 60—80 B 1 MuH, a Bo
BpeMs GnicTporo 6era — 150—200; mpu
MBIIIEYHOM M 9MOLIMOHAJIBHOM IOKOE, B
YCIOBHMSAX TeMIlepaTypH KoMdopTa U Ha-
TOIIAK pacXol SHepTHH OpraHM3MoM 3a 1 4
coCTaBIsIeT okoJio 70 KKaJ1, a IpH TsoKeJIoM
dusnyeckoit pabore — 600 xkxan u Goiee,
T.e. Bo3pacTaeT B 8—10 pa3. B opranusme
C HEMOCPEACTBEHHOM 3aTpaToy SHepruu
TPaHCOPTUPYETCH (Yepe3 KIEeTOUYHYIO
MeMOpaHy) BCero JIMLIb HECKOJIBKO HOHOB,
OCHOBHHIE M3 KoTophrIx — Na*, K*, Ca?*,
Cl". Ho 3Toro okassIBaeTcsl JOCTATOYHO
st obecneyeHus BcachiBauusa B JKKT,
CO3JaHUs1 3JIEKTPHYECKHX 3apsANoB KIETOK
OpraHh3Ma, PeryJsliii OCMOTHYECKOTO
nasneHms, pH BHyTpeHHelt cpensl opra-
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HU3Ma, NepeMelleHUs BOAH B KJIETKY U
o6paTHO, MpoLeccoB Modeobpa3oBaHHUs.

Haoexcnocmo pezysamopnsix mexanus-
Moe obecrieduBaeTcsi MHOTUMH $akTo-
paMH.

Tpu MexaHH3Ma peryadanUu:
HEpBHBRIA, TYMOpaTbHBIN (TOPMOHEI, METa-
GOJIUTHI, TKAHEBEIE TOPMOHEI, MEIUATODPHI)
Y MMUOTEHHEIH, IIpYeM Bce OHM HOTIONHSA -
10T IPYT OpyTa B B3aUMOAEeNCTBYIOT.

CuMnaTvudyecKHUH M mapa-
CUMINAaTHYEeCKUN HepBHl IpPH U3-
MEHEHHH CTEIIEHM BEIPaXEHHOCTH TOHYca
HX LIEHTPOB, KaK M 1000e LMpKyIupyloliee
B KPOBM BEIIECTBO IIpH M3MEHEHHUHU €T0
KOHLIEHTPAlLlMM, MOTYT BRI3BIBAaTh ABOSIKHH
addext. HanpuMep, 6ayxnawomuit Heps
TOPMO3UT paboTy cepalia, YMEHbIICHUE
TOHYca LIEHTpa 3TOro HepBa COIPOBOXIA-
€TCs yJallleHHeM CepAeYHbIX COKpaIleHHH.
CHMIIaTHIeCKHIt HepB ¥ aHTHOTEH3MH CY-
XaloT KpOBEHOCHBIE COCYIIHI, U, €CTECTBEH-
HO, IIpY CHYDKEHHWH UX aKTUBHOCTH COCY/IbI
pacIIUpSIIOTCS.

JdelicTBHEe TYMOpanAbHEX
dakTOoOpoB M HepBHOH cHc-
TeMBH MOXeT OHTH pa3HOHAIIpaBJIeH-
HeIM. HanpuMep, agpeHaJIMH TOPMO3HT,
a CepOTOHMH YCHJIHMBaeT COKpallleHHs
Xenyaka U KUIIeYHHUKa; CUMIIaTUIeCKUH
HepB TOPMO3MUT COKpallleHUE XeJylaKa, a
lapacHUMIIaTHYeCKHUH — YCHUIHMBAET, YTO
ofecrieyuBaeT BHICOKMI ypOBEHb NIPHCIIO-
COOMTENbHBIX peakKUMi cornacHo morpet-
HOCTH OpraHU3Ma.

YpoBeHB ropM&HOB B KPOBH
HaJeXHO PEeTyIUpYeTCA C IMOMOLIBIO pa3-
JIMYHBIX MeXaHu3MoB. Hampumep, ampe-
HOKOpTUKOTponHH ¥ ropMoH (AKTT)
CTUMYJHpPYET BEIpabOTKY TOPMOHOB KOPHI
HaIo4YeYHUKOB, ONHAKO M3OBITOYHEIN HX
YPOBEHb MOCPEACTBOM OOpaTHOM OTpHIIa-
TEJBHOM CBSI3M YTHETaeT BhIpaboTKy caMo-
ro AKTT, 4yTo BeneT K CHUXEHHIO BhIAE/IE-

HUSA KopTvKounoB. KoHlleHTpalus IJIio-
KO3HI B KPOBU PETYIUPYETCS HECKOJIbKUMU
TOPMOHaMH.

BsauMoneiicTBUE cumnamu-
4ecKk020 U napacumnamu4eckKozo omaoenoe
secemamueHoii neperoii cucmemvt (BHC)
Aensemes cunepeuynbim. Hanpumep, Bhime-
JSTIOLMIACA M3 MapacUMMaTHYeCKUX OKOH-
YaHUH alleTWIXOJIUH JeiCTBYeT He TOJBKO
Ha Ki1eTKu-3¢deKTophl opraHa, HO ¥ Top-
MO3HT BRIOpOC HOpaIpeHATNHA U3 PANIOM
PACIIOJIOXEHHBIX CUMIIaTHYECKHUX TEPMHU-
Hajted. DTO pe3Ko yBeaudyuBaeT 3¢ dhexT
IeHCTBUS caMOro alleTHIXOJIMHa Ha OpraH.

HUMeeTcss HeckonbKO MmyTei
cucmemHoil pecyaayuu pynrxyuii. Tak, Ha-
npUMep, HeOOXONUMEIR IJid OopraHM3Ma
ypoBeHb AJl mommepXuBaeTcsa 3a CYET:
1) peeyaayuu npocéema cocydos; 2) usme-
HeHus akmuenocmu pabomvt cepdya; 3) Ko-
AuMecmea yupKyaupyroweil #udkocmu, 9To
pEeATU3YETCsI C TIOMOIIBIO JeTIOHNPOBAHUA
KPOBHM WIM BBIXOJla €€ M3 JeNo U LUPKY-
JIALIMY II0 COCYZlaM OpraHW3Ma, Mepexoja
XHAKOCTH M3 COCYZIOB B TKaHU M 0OpaTHO
U C IIOMOINBIO U3MEHEHUsA oObeMa BLIBO-
IUMOM XMIKOCTH ¢ MOYOH.

Takum o6pazoM, KOMOMHAIIHUA pa3INd-
HBIX BapHaHTOB PETYJIATOPHBIX MeXaHU3-
MOB C YY€TOM TOTO, YTO KaXIbI U3 HUX
obecrieqnBaeTCsi HECKOJIBKMMU WM AaXe
HECKOJIbKMMH JECSATKAMH I'YMOpPaJIbHBIX
dakTopoB, maer obilee YUCIO 3TUX BapH-
aHTOB, YICYUCIITeMoe COTHsIMHU! D10 1 0be-
CTIeYMBaeT BecbMa BHICOKYIO CTeIeHb Ha-
JIEXHOCTH CUCTEMHOM peryJISLHH IIpoLec-
COB H ITOKa3aTeJeil Jaxe B 9KCTpeMaJIbHBIX
YCJIOBHSAX M TIPH HATOJMOTHYECKHUX IIPOLIEC-
cax B opranu3Me. M HaKoHell, HaIeXHOCTh
CHCTEMHOI peryasauny GyHKIHi opraHu3-
Ma BBICOKA €Ill€ M IIOTOMY, 4YTO MMeeTCs
IBa TUMNA peryJauun ¢yHKUHUR opraHoB
M CHCTEM OpraHM3Ma — II0 OTKJIOHEHHIO
(OCHOBHOI) M I10 OIepeXeHHIO.
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Ilracmuunocms ITHC oGecneunBaeT
BBICOKYIO CTEIIEHb HaIeXXHOCTH B paboTe
Bcero opraHudMa. IImacTUYHOCTS
I HC — 5To criocoGHOCTh HEPBHBIX 3JIE-
MEHTOB U VX OOBEIMHEHUH K IiepecTpoiike
(GYHKUMOHATBHEIX cBOMCTB. IlpuMepamu,
WLIIOCTpUpYIOIUMU 3T0 cBoiictBo LIHC,
SBJIIIOTCS YIy4IIeHHe IIpoBeJeHUs HEepB-
HBIX UMIIYJIbCOB, MOBTOPHO MAYLIUX IO
ONHOMY U TOMY Xe myTH, obpa3zoBaHHUE
HOBBIX BPEMEHHBIX CBsi3ell MpU BBIpaboT-
Ke YCIOBHHIX pediiekcoB, obpa3oBaHUe
IOMHUHAHTHOI'O o4yara Bo30yXIeHHUS B
IIHC, oka3spIBalollero CTUMYIUpYIOIIee
BJIMSTHME HA MPOLIECCHl JOCTYDKEHUS 1IeITH,
KoMIeHcanusl GyHKIUA pU 3HAYUTENb-
HoM noBpexaeHuu LHHC, B yacTHocTH
KOpH 60JbIIOro Mo3ra. B KIMHHUYeCKOH
MpakTHKE, K COXAICHHUIO, HEpeAKO BCTpe-
9al0TCSAA MHCYJIBTH, B pe3y/bTaTe KOTOPBIX
pPa3BUBAIOTCS TSXKeE/Ible HapyLICHWUsS IBH-
rateJbHbIX peakuuii. OnHako Gnarogaps
ractiyHoctd HUHC aTH Hapymeuns B
3HAYUTEIbHOR CTENEHM IIOCTeTIEeHHO KOM-
neHcupytotes. [1py 3ToM ocoGeHHO BaXHO
BBIIOJIHATD [1aCCUBHEIE IBYDKEHUS, a eC/IA
COXPaHSIOTCA XOTs OBl cjiabble aKTUBHEIE
JBIDKEHUsA, HEOOXOOHUMO OCYIIlECTBJIATDh MX
CHCTEMaTHYECKH.

Obecneuenue opzanusma xucaopodom
SIBJISIETCS] OCTATOYHBIM JlaXe IpH 3Hayu-
TEJIbHOM YMEHBIIEHUH €T0 NapLHaIbHOTO
IaBJleHUsI B aTMOCchEPHOM BO3IYyXe, TaK
KaK reMomIo6MH O4eHb JIETKO Hachillaer-
¢ kucinopoaoM. HanpuMep, npu cHmxe-
HUM TapLUaIbHOTO AaBIEHHUsS] KMCIOpoa
B Jierkux co 100 o 60 MM pT. CT. HachILe-
HHe reMOrIo61uHa KUCIOPOIOM CHMXAETCS
Bcero tuurb ¢ 97 go 90 %, 9To BcTpevaeTcs
y 4elioBeKa BechMa 4acTo, HallpuMep, IIpH
XU3HH B Topax, IPH CIIOPTUBHBIX COCTA3a-
HUSX, K He cKa3bIBaeTcs OTPULATENLHO Ha
COCTOSTHMM OpraHU3Ma.

B mpoliecce XuU3HENEATENBHOCTH Op-
TaHHU3M IIPOXOOHUT HECKOJIbBKO II€PHUOIOB
COOCTBEHHOTO Pa3BUTHUSI.

Ilepuoasl pa3sBuTHA
OpPraEM3Ma YeJIOBeKa

B HacTosiiiee BpeMsi UIMeeTCs1 HeCKOJIBKO
KnaccudMKaiMii MepUoaOB XU3HH IeTei U
nonpocTkoB. Kitaccudumkauus xe mepro-
OB XH3HM B3pOCJIOTO YeIoBeKa SIBJISICTCSA
o6LIeNpU3HaHHOH (cM. TabauLy).
Tabauya

Knaccudukauus nepmuosos Ku3Hn
B3pOCJIOro 9eJoBeKa

ITepuon Myxauubl, | JKeHmMHBI,
KH3HA JeT JaeT
FOHomeckuit 17-21 15-20
(YOBEHMJIb- (1oHOLIN) (oeBymKu)
HBIIT)
3penbiii BO3- 21-35 20-35
pacT, epBHIH
nepuoxn
3penlii Bo3- 35-60 35-55
pacTt, BTopoi
TIepUOK
Toxwuoit 60-75 55-75
BO3pact
Crapyeckuit 75-90 75-90
BO3pacT
Honroxurean Crapmre 90

KoMnakTHO ¥ IOCTaTOYHO IMOJHO Te-
PMOIBI pa3BUTUS OpraHU3Ma JeTeit U Mo~
POCTKOB IPEICTaBIeHE B K1acCUupUKaLUU
H.II. I[yHnoGuHa, KOTOPYIO IPUBOIHUM C
HalUMMM U3MEHEHVSIMU U IONTOJTHE HIUSAMU.

BHyTpHyTpOOHEIH (MpeHaTATbHEINA OH-
TOTeHe3):

1. DM6pHOHaTBHEIN NTepHon (3MOPHOH IO

2 Mec.).

2. @eranpHbIi MepuoA (MI0I OT 2 IO

9 mec.).

BHeyTpoGHbIH (ITOCTHATAIBHEIN) OHTO-
reHes:

1. Tlepron HOBOPOXIEHHOCTH (HEOHA-

TaJbHBIM NEPUON, OT POXIACHHUA OO

1 mec.).



Beenenue

19
2. Ilepuwon rpynHoro Bo3pacTta (oT 1 Mec. 5. Muanmuii INKOJIBHEIMA IIepHOT (Y Maib-
no 1rona). YHKOB OT 7 o 13 nerT, y AeBoyex — ot 7

3. Scensunrit nepuon (ot 1 rona o 3 ner). no 11 net).

4. JomxkonpHbIl epuon (ot 3 oo 7 yer). 6. IMoapocTKoBEIIA Bo3pacT (ITy6epTaTHEIIH
MepUOA): Y MaJIbYMKOB ot 13 1o 17 ner,
y nesoyek — ot 11 go 15 net.



ITonamua. Knetxa — cTpyKTypHO-
byYHKIHOHATbHAS eIMHHIA OpraHa (TKa-
HHU), crocoOHasA caMOCTOATENBHO CyIlle-
CTBOBATh, PACTH, Pa3MHOXATbCS, aKTHBHO
pearpoBaTh Ha pa3paXeHHe.

KnetrouyHas MmemMbpana —
BHeLIHsA 060j10YKa KJIETKHM, obpasymollas
3aMKHYTO€ NMPOCTPAHCTBO, ColepXallee
MPOTOIUIA3MY.

[IpoTonmnaiMa — cOBOKYIHOCTh
BCEX BHYTPUIKJIETOYHBIX 3JIeMEHTOB (TMa-
JIOIUIa3MBbl, OpPraHessl U BKIIOYeHHIA).

Hutonnaisma — 3To mpoToruias-
Ma, 3a UCKJIIOUEHHEM slipa.

Tuanonnasma (Uro3onp) — ro-
MOreHHasi BHYTPEHHSA cpelna KJIeTKH,
colepxainas IUTaTeJbHbIe BellleCTBa U
obecnieynBalolas B3auMOAEHCTBIE BCeEX
OpraHesUl KJIETKH.

Bontmwuncreo opra”enn, B
TOM 4YHMCJe M caMmasa Oonpmas
opraHejjga — AApPO KJIeTKH, 3a-
KIIIOYEHEI B CBOM OTCEKH (KOMIIApTMEHTBI),
obpa3syeMbie cOGCTBEHHEIMHM (BHYTPHKIIE-
TOYHBIMH) MeMOpaHaMu, oGnanalouMH
U30MpaTebHONW MPOHMIIAEMOCTHIO K OT-
leNbHBIM MOHAM M YacTHIAM, HaXoJs-
IMMCS B rMajiolUIa3Me U OpraHesuiax. DTo
OIpenesieT OTIMYHA UX COCTABOB.

BszauMogmeiicTBUEe KNeTOK
MexXny coboil obecreynBaeT HaleXHoOe

dyHKUMOHUPOBaHUE OpraHa, GU3HOI0-
I'MYECKOM CHCTEMBI M OpTaHM3Ma B LIEJIOM,
npeacTasisolero coboi enuHyo GyHk-
LMOHATLHYIO CHCTEMY.

1.1. ®yHKUUH KJIETKH
M ee OpraHeiI

Y Kaxgo# XJIeTKH UMEKWTCSA obIue
(ocHOBHBIE) GYHKIIMHM, IPUCYINHE BCEM
KJleTKaM, U crnenudurdeckue GyHKLIMH,
CBOMCTBEHHbIE B OCHOBHOM JaHHOMY
BUZY KJIETOK.

Dynryuu, npucyuue écem xremxam. Ha-
3HaYeHHMe 3TUX QYHKUUH — obecnieueHue
XU3HEHESATeIbHOCTA CaMHX KJIETOK.

CHHTe3 TKaHeBHX U KIle-
TOYHBX CTPYKTYp obecreyuBaer
BOCCTaHOBJIEHUE CTPYKTYp, MoABeprawp-
LIUXCA pacllaly, pereHepaluio KJIeTOK IIpH
IIOBpeXIECHUM TKaHeH, HallpuMep SIIUTe-
JIYs1, pOCT U pa3BUTHE OPFraHM3Ma B OHTO-
reHe3e. Ha npolieccrl cuHTe3a pacxonyeTcst
SHEprusi, HO NPU 3TOM IPOUCXOAUT U IIO-
MIOJIHEHHE €€, ITOCKOIBbKY KJIeTKa MCITOJb-
3yeT OoraTele SHeprucii opraHnyecKre Be-
IIeCTBa, MOCTYTAIOUIHE C ITHINEH.

BripaboTka ®HepTrHH,YTO Npo-
HCXOOMT B pe3yJbTare kamaboausma (duc-
cwuu/muuu) — COBOKYITHOCTH TIPOLIECCOB
pacrafa KJIeTOYHbIX ¥ TKaHeBBIX CTPYKTYp
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M CJIOXHBIX COeIMHEHUIN ¢ OCBOOOXIEHH-
€M SHepTHUH.

TpancmMmeMO6paHHB U NMepeHOC
BelllecTB obecrieyrBaeT BhlIEICHUE U3
KJIEeTKH MeTabOJIUTOB ¥ BELECTB, UCIT0/Ib-
3yeMBbIX IPYTUMH KJIETKaMU OpraHu3Ma, ¥
MOCTyTUIEHUE B KJIETKY HeoOXONUMEIX eif
BeIleCTB.

PasMHOXeHHMe KIeTOK obe-
CITeYMBaeT POCT U pa3BUTHE MOJIOLOTO Op-
raHu3Ma, BOCCTaHOBJIeHHe HapyIIeHHOM
JaCTH OpraHa WJIM TKaHH Yy 3pesioro op-
raiusma (oOBIYHO MOJIHOTO BOCCTaHOBIIE-
Hus He Habmoaaercsa). HanGonee akTHBHO
Pa3sMHOXAaITCA 3MUTENHAIbHbIE KIETKH,
KJIETKY COeNUHMTENbHOM TKaHU. KieTku
MeYeHH, JIeTKUX, MOYeK pa3sMHOXalTcs
MeHee aKTUBHO. PasMHOXeHMe KJIEeTOK
MOBHIIIAET HALEXHOCTh QHU3IUOTOTHIECKNX
CHCTEM.

JeToKcHKauuss NPOOAYKTOB
MeTaboMTH3Ma, YTO peaausyercs
ciaenylollMM obGpa3oM: 1) neToKcuKauus
aMMHakKa ¢ IoMoilbio o0pa3oBaHUs Iy-
TaMMHa U MOYEBHHEI; 2) MepeBOI TOKCHY-
HBIX BeLECTB, 00pa30BaBIIUXCA B KJIETKE M
MOCTYTIMBIIHX B Hee, B BOIOPacTBOPUMEIE
MAaJTOTOKCHYHEIE BEIleCTBa; 3) 00e3Bpexu-
BaHHWe aKTMBHEBEIX PaUKalioB KHcJiopoAa
(CHIHIJIETHBIH KHMCJIOPOI, ITepeKHCh BOIO-
pona, rHOpOKCWIBHBIA U CYIIepOKCUIHBIA
aHHOHHI) C MOMOIIBI0 AHTHOKCUIAHTHOM
cucteMH (pepMeHTH — KaTaja3a, cylep-
OKCHAOMCMYTa3a, INIyTaTHOHIIEPOKCUIA3a,
ToKodepos, HUCTEeHMH, MOYeBHHA, acKOp-
Gar). _

PenenmrtopHnasas oyHKXIUA
KN1€TKH — BOCIpPHUATHE U3IMEHEeHU
BHEIIHe! ¥ BHyTPEHHeH! cpelibl OpraHHU3Ma.

Cneyuguueckie pynxuyuu xaemox.
Bonbuias rpyrmina Ki1eTok BEHIIOJIHSAET C €-
KpeTOPHYIO GYHKIHIO: KISTKH
3HIOOKPUHHBIX XeJle3 BbIpabaTHIBAalOT Top-
MOHBI, KJIeTKH CeKPeTOPHOIO alapara
XKT — depmentr. BAB cunTesupyroTcs
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¥ OpyruMHM KieTKaMd. COKpaTH T € JI b-
Hafd GYHKUMSA XapaKTepHa JUIA MhI-
IeYHBIX KIeToK. [aBHRIMU OYHKIUAMYU
KJIETOK HEPBHOM CUCTEMBI SIBJISIIOTCS B O C-
NpUsATHE U Nepelada CHUTCHala
OIPYTrMM KJIeTKaM, YCBOEHHE U
XpaHeHUe MHOOPMAaUMHU C IO-
MOILBIO TIPOLIECCOB BO3OYXOeHUsI, OHO-
XUMHUYECKUX M CTPYKTYPHBIX M3MEHEHM
B HEPBHHIX KJeTKax U cuHarcax. [llaBHo#i
byHKIIMEH KTeTOK COETUHUTENbHOM TKaHH
SIBJISIETCSI O 1O P H a 5. DPUTPOLMTHI (TOXe
OTHOCSTCS K COEAUHUTEbHOM TKAHH) BEI-
MOJHAKWT rasoo6MeHHYO ¢ YyHK-
LU0, a KIeTKH UIMMYHHOM CHCTEMBI —
3aIUTHY PYHKIUHIO.

BHYTpHK/IeTOYHBIEC OpTaHeIb HeJISTTCS
Ha IBe TpyNNbel: MeMOpaHHEEe U He-
MeMOpaHHEIE.

Dynxyuu opzanesn kaemox, codepxca-
wux membpany. Camas 6onbmas
opraHenna KJAeTKH — Axpo. Ono
Hecem 2eHemuMeckyto ungopmayuio u obe-
chevuaaem pezyiayur) cunmesa beaka 6
Kaemke. SlApo cocTOUT U3 siHepHOIl 060-
JIOUKH, SIAPHIIIKA, XpOMaTUHA M Kapyo-
m1asMel. 060404Kka Adpa COCTOUT K3 ABYX
MeMOpaH, IIPOCBET MEXAY KOTOPEIMH CO-
obraeTcs ¢ MOJIOCThIO SHIOIMIAa3MaTH-
geckoro petukyiyma. Obojsoyka uMeeT
MopEl pa3aMepoM okoJio 100 M, yto obe-
cneyuBaet nepexon PHK, pubocom, 06-
MeH IPpYTUMH BellleCTBaMHU MeXAY sSApoM
M nuroruiasmMoii. C HapyXHOW CTOPOHBI
sslepHOit MeMOpaHH pacmoJjarapTcs
pHUOOCOMBI, Ha KOTOPHIX CUHTE3UPYETCS
6enok. Jopeiuuko — BHYTpHsiepHOE 00-
pasoBaHue OKpyriIoit ¢bopMrl, HE UMEET
MeMGpaHsl. B HeM cHHTe3upyeTcsd pH-
6ocomuass PHK (pPHK) u o6pa3syroorcs
pu6ocomsl. B saprilike NMEIOTCS TaK-
xe 6enku u JHK. Xpomamun cocrout us
muorux ButkoB JJHK, cBaszaHHbIx ¢ Gen-
xamMu. XpoMaTuH conepxuT takxe PHK.
Monekyna JTHK uMmeeT mo Bceit niuHe



Imapa 1. Pusnosnorus KieTku

22

OTpMLATEIbHBIHA 3apsn, YTO ofbecreynBa-
eT IpUCOeOUHEHHe K Hel TOJIOXHUTENbHO
3apsKeHHBIX MoJIeKyn GenkoB. Komnaexc
JTHK u 6eaxoe (2naenbie KoMnoHenmbl xpo-
MOCOM) COCMaensiem OCHO8Y 2eHemu4ecKko-
20 annapama xaemiu. On evtnoansem dse
2AaeHble QYHKYUU — 2eHemuuecKkylo (xpa-
HeHue u nepedaya é pady nokoaeHul zewe-
muueckoi uHgopmayuu) u memaboauueckyo
(ynpaénenue cunmesom beska). Ynpasie-
HUe CHHTe30M OellKa BKIIOYaeT Ba 3Tana.
IlepBHIil 3Tan (TpaHCKPUIILIMSA) — co3da-
nue Ha Matpuue JHK nHbopmaunonHoH
PHK (mPHK), koTopas conepXHUT Kox
yIpaBjleHUs CUHTE30M OIpeleJeHHOro
6enka. Konom uPHK sBisietcs nocneno-
BaTeJIbHOCTh HYKJIEOTUIOB, IOBTOPAIOLIas
reHetnveckuii kon JJHK. Bropoit sTan
(TpaHcIALMSA) MPOMCXOAUT Ha pubocoMax:
nPHK, cuHTe3sHpoBaHHas B siape, yepes
IOPH sIIpa MOCTynaeT B pUGOCOMBI, Ile
ocyllecTBasseTCs cOopKa MoJUNeNnTHIA
(6enka) U3 aMMHOKHCJIOT, TOCTABISAEMBIX
tpadcnoptHoit PHK (TPHK), xotopas
CHUHTE3UPYETCS B Ope KIECTKH.
DHponnasMaThuyecKHil pe-
THUKYJNYM IpencrasiseT coboi cuctemMy
KaHaJIbLIeB, YIUIOMEHHBIX IIUCTEPH U MeJI-
KUX ITy3bIppKOB. CTpoeHHe MeMOpaHEI pe-
THKYJIyMa IToOOOHO CTPOEHMIO KJIETOYHOMI
MeMOpaHEl. DHIOIIA3MATHYEeCKUI pETH-
KY/TyM BBITIOSIHAET clleRyiomye GhyHKIIMN:
1) sBNsieTcst pesepByapoM IS pa3TMYHBIX
HMOHOB, B ToM 4Hcie Ca?" — ofgHOro u3s
BTODPHIX ITOCPEIHUKOB B peaJiM3aliuy CIie-
nudMYecKnX peaklidi KJI€TOK, HalpUMep,
B 3JICKTPOMEXaHUYECKOM CONPSKEHUH;
2) obecnieynBaeT CUHTE3 ¥ TPAHCIIOPT pa3-
JUYHBIX BELECTB, B TOM YHCJIE MOJIEKY]
GenkoB, TMNMUIOB; 3) obecHeynBaeT de-
TOKCHMKALMIO (B KJIETKaX IEYE€HH) SIOBU-
ThIX BEll[€CTB, IOIANAKIINX B OpTaHU3M
¢ NUIIel WIN BABIXaeéMbIM BO3OYXOM, a
TakXe OMOJIOTMYECKH aKTMBHBEIX MeTabo-
JUTOB, MoIJleXallluX yAaJeHHIO U3 opra-

HHM3Ma. DTH BellleCTBa B pe3yibTaTe Ipe-
BpalleHUI BRIBOJSITCS C MOYOM M XKeJIYbIo
B BUIle IUTIOKYPOHOBBIX M CY/Ib)YPOHOBBIX
coelMHeHMH (paccMaTpUBAIOTCS COOTBET-
CTBEHHO B I'1. 13 «[IMineBapenue» u ri. 14
«BrigeneHne»).

AnmapaT I'oab XU IpencTaBIseT
co60if cucTeMY YTIaKOBaHHBIX YTUIOINEH HBIX
MEILOYKOB (LIMCTEPH), BaKyosielt M TpaHc-
MOPTHHIX My3bIpbKoB. MYHKIMH alnaparta
Tonpxu TecHO cBsA3aHBI ¢ QYHKITUAMH SH-
IOIUTa3MaTH4eCKOTo PETUKYIyMa, OT KOTO-
pOro OTHENSAIOTCS TPAHCIIOPTHLIE ITY3LIPh-
KH U CIIUBAIOTCA C arrapaToM [oabpaxu.
OH obecnieynBaeT 3Tan GOpMUPOBaHUS H
CO3peBaHMe BCeX CEKPETHUPYEMbIX KJIETKOM
MPOOYKTOB, B YaCTHOCTU (hepMEHTOB JIM30-
coM, 6e/IKOB, NIMKOIIPOTEUIOB KIETOYHOM
MeMOpaHH. CeKpeTOpHBIe My3BIPEKHU I0-
CTOSIHHO OTHEJNAIOTCS OT ammapara [ob-
IXH, TPAHCIMIOPTUPYIOTCS K KIE€TOYHOM
MeMOpaHe U CJIMBaIOTCs ¢ HeH, a conepxa-
1Mecs B IMy3bIpbKax BelIeCcTBa BBIBOLSTCS
U3 KJIETKH B MpoLecce SK30IIUTO3a U HC-
TI0JIB3YIOTCS: IPYTIMHM KJIETKaMU OpraHu3Ma.

JIn30cOMB — 3TO OTIOYKOBABLIU-
ecs OT amnmnapaTa [oJabIKY B BHe MeIloY-
KOB Y4acTKH, cojepXaiye 00JplIoe Ko-
mvecTBo (Gonee 50) pasIMYHEBIX KHCIBIX
riufposa3. OcHoBHON dyHKIMeEHR TM30cOoM
sIBJIsI€TCS MepeBapyBaHKe IOCTYTIAIOLINX B
KJIETKY pa3TMYHbIX OpraHH4eCKUX BEIlIeCTB,
B YaCTHOCTY HYKJIEMHOBBIX KMCIIOT, daro-
LMTUPOBaHHEIX OaKTepUil M KJIeTOK, rpa-
HYJI TJIMKOreHa, KOMIIOHEHTOB CaMoit KJieT-
KH — 3T0 cBoeoOpa3Hast BHyTPHKIETOYHAas
NuleBapuTeabHasl cuctema. JIM30COMEI
collepXaT JIM30IIMM, PACTBOPSIONINIA MeM-
OpaHy arolUTHpOBaHHBIX GaKTePHUATbHEIX
KJIE€TOK, JJaKTodeppyH, CBA3LIBAlOIIUI Xe-
JIe30, HeoOXoauMoe IS oAnepXaHus po-
cra 6aKkTepuid, 1 TeM CaMbIM YTHeTaroLIuii
uXx pasMHoxeHMe. Kucnas cpena 1u3ocom
(pH ~ 5,0) Topmo3suT oO6MeH BelecTB Gak-
TCprIﬁ M YCKODPSCT UX TH6Eb.
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IlepoXcHcoMBbl — pa3HOBHIHOCTD
JIM30COM, COJIepXall[X IIaBHHIM 00pa3oM
depMeHTHI, KaTalu3upyolue obpa3oBa-
HHe U pa3loxeHue IepeKcH Bogopona —
OJIHOT'O M3 CWIbHEHIUUX OKHUCIUTENEH B
OpraHu3Me.

MUTOXOHIPHUHU MPEACTABIAIOT CO-
Goif OKpYTJible, OBaTbHbIE WIH YIJIMHEHHBIE
obpa3oBaHMs ¢ OBOHON MeMOpaHO#i — Ha-
PYXHOMH U BHyTpeHHe, Kaxaasi U3 KOTOPBIX
COCTOMT K3 OMCIOA JIUIINIHO-0ETKOBBIX
MoJieKyll. BHyTpeHHss MeMOpaHa UMeeT
BHIPOCTHI (KpHUCTHI), oGpallieHHbIe BHYTPb
MUTOXOHJIpHUHM, COOEPXUMOE KOTOPO# (MU-
TOXOHZIpUH) MMEHYETCS MaTpUKCoM. Mu-
TOXOHIPHH HA3BIBAIOT SHEPIeTUYECKIMHU
CTaHLIUAMU KJIETOK, ITOCKOJIbKY B HUX BBI-
pabatbiBaeTcsi (OCBOGOXIAETCSI) OCHOBHOE
KOJIMYECTBO SHEPIMH U3 ITOCTYIAIIIMX B
OpraHHW3M MMHUTATEeAbHBIX BemecTB. OHU
BBITIOJTHSIIOT psifl APYTHX PYHKIIMHA, HATIpH-
Mep Y4acTBYIOT B CHUHTe3€ HocHoaunuaos,
XHPHBIX KMCJIOT. B KpHcTax U BHYTpeHHeE!
MeMOpaHe MUTOXOHIPHH CoepXaTcs AbIXa-
TeJIbHBIE HEPMEHTH — IMEePEeHOCYHUKH JIeK-
TPOHOB, B MaTpUKCe HaxoAsaTcsi pepMeHTH
umkia Kpe6ca. B pe3ynsrate peakiinii oGe-
UX hepMeHTaTUBHBIX CUCTeM NMUTATEIbHBIE
BellIeCTBa OKUCIISIIOTCA JO KOHEYHBIX MPO-
IyKTOB — BOIbI M YITIEKMCJIOTO raza — ¢
ocBobOXIeHHEM aMMHUaKa M BbIOeJIeHUEM
SHEPTUM; SHEPIUs UCITONb3YeTCA IUIsd CUH-
Te3a anaeHO3UHTPUGDOCHOPHOI KHUCIOTHI
(aneHosuHTpHdocdara, ATD®). Momeky-
61 AT® n11ddyHAMPYIOT B rMAIOILIa3My U
HCIIOJIB3YIOTCS KJIETKOM /11 BHITIOJTHEHMS
Bcex ee dyHKkumit. YHca0 MUTOXOHIpUIL B
KJIeTKe BecbMa BapHabenbHo — ot 20 go
5 x 10%, oHO MOXET U3MEHSATHCA B KaXIOH
KJIETKE M OIpeEleNsieTcsl ee MOTPpeGHOCTA-
M. OGHOBJIEHE MUTOXOHAPUIT U CHHTE3
HoBeIx obecrnieyuBatorcest IHK u PHK, co-
JepXalllMMHCS B MUTOXOHIPHAX. MaTpukc
MUTOXOHIAPUH CONEPXHUT TaKxe dpepMeH-
THI, yYacTBYIOLIIUE B CUHTE3€ XUPHbBIX KHUC~
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JIOT, UMEIOTCS COJIM KaIbUMA U MarHus.
OKMCIUTENbHBIE IPOLIECCHI IIPOUCXOIAT U
B HapyXHo# MeM6paHe, HO IJIaBHYIO pOJb
B BBIIC/ICHUM SHEPTUU UTpaioT BHYTPEH-
Hsd MeMOpaHa U MaTpUKC. DHeprus o6-
pasyeTcsl TaKKe U B THAJIOIUIa3Me KJIETKH
B pe3yJibTaTe aHa’poOHOTO paclllelieHus
IMI0KO3bI (aHa3poOHEIH ITUKONIN3). DHep-
rus HaKaIUIMBaeTcsl TakKe B BHUOE APYTMX
opraHnyeckux ocdaTHbIX coeTMHEHUI —
docdareHoB, Haubosee BaXHBIM M3 HHUX
sinsgeTcs KpeatnHocdar (KD), sneprus
KOTOPOT'O PAacXonyeTCss Ha PeCHHTE3 U3-
pacxonoBaHHON AT®. MoHHEII rpanueHT
KJIETKH TaKXe SABIsSIeTcs MOTeHIIMaIbHOM
SHepruei: KjieTka, HallpuMep, MOXeT He-
KOTOPHIY MepHod BpeMeHH reHepUpOoBaTh
HEpBHEIE MMITYJILCEI TTOCIIE MpeKpalieHus
BbIpaGOTKH 3HEPTHH.

Dynxyuu 6esmembpannovix opzaneasn
Kkaemok. PU60COMEI — IUIOTHBIE YACTHLIBI,
coctosimue U3 pubocomurix PHK u Gen-
Ka, npuiem pPHK coctapisier mpuMepHO
60 % Bceit Maccel pubocoMBl, GYHKIHEH
KOTOpO# SIBJISETCSA CHMHTE3 Pa’IMYHBIX
6enKoB — 3To (epMeHTHl, OelKu-Iepe-
HOCYMKHU, KOMIIOHEHTHI LIMTOCKENETa, pe-
LIEIITOPHI.

PutGocoMsl 160 pacroiarajoTcs CBO-
OoHO B ruajoIuiasme, TU60 CoeIMHEHBI C
9HAOIUIA3MATHYECKUM peTHKYTyMoM. OT-
JIeIbHEIC pUOOCOMEI COeTUHSIOTCA B Oonee
KPYITHBIE arperaTsl — IOJJUCOMBL, KOTOpPHIE
00pa3yloTcs ¢ MOMOIIb HHGOPMALIMOH-
Hoiit PHK. MHdopMaLmio o cuHTe3e 6€1Ka
npUHOCHT oT siapa MPHK, aMMHOKUCTIOTEI
JoctapnawTcs TpaHcnoptHoii PHK. Pu6o-

" COMHI, C¢BOOOMHO JieXalllye B rTHajioruia3Me,

CHUHTE3UPYIOT OeJKH ISl UCTIOb30BaHUA
caMol KJIETKOM, a puOOCOMBI, CBSI3aHHBIE C
SHAOIUIa3MaTUYEeCKUM PETUKYIYMOM, CUH-
Te3UPYIOT GeJIKU, KOTopsle TU60 BCTpau-
BaloTCs B MeMOpaHy KJIeTKH, THO0 BBIBO-
OSITCS M3 KIIEeTKH, o6pa3yst MeXKIETOYHOe
BEIIECTBO, CEKPETHI.
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MuxpoTpy6ouyku obpasyiorcs B
pesyJbTare MojiuMepusaluu Genka TyGy-
nuHa. B akcoHax ¥ AeHAPUTAaX HEHPOHOB
MHKPOTPYOOYKM YYacTBYIOT B TPaHCIOp-
Te pa3aMYHEIX BellecTB. PasnuyaroT G-
cTphiii (200—400 MM/CyT) ¥ MeLIeHHBIH
(1—2 MM/cyT) TPaHCIIOPT.

MukpoduisaMeHTH — OYeHb
TOHKHe HUTH OellKa aKTHHa (XuaMeTp
5—7 HM), COCTOAIT B OCHOBHOM H3 6ellKa
aKTHHa, 10 CTPYKTYpe 6/IM3KOT0 K MBIIlIeY-
HoMy. MMeeTcs HeGonblIoe KOIMYECTBO U
MHO3HHA.

IMIpoMexyTodHHe bHUITaMeH-
TH (1o pa3Mepy Gonbire Mukpoduia-
MEHTOB) — 3TO HUTH Oejika aKTHHa, 06-
pa3oBaHHEIe ITonunentunaMu. beakoBrIi
COCTaB MPOMEXYTOYHBIX PHIIaMEHTOB
TKaHecneundudeH. PacnooxeHHbIe Ma-
PaJlIeJIbBHO BHYTPeHHEH CTOPOHE KIIeTOY-
HoM MeMOpaHHI U MPOHU3KBAOLINE BCIO
THaIOIIa3My, OHM 06pa3yloT pa3TUYHEIE
CBSI3U MeXIY MUKPOTPYOOUYKaM¥ U MMKPO-
dunameHTamMu.

CoBokynmHocTh GUGpHUIAIAD-
HBIX KOMIIOHEHTOB (MHUKPOTPYyOOUY-
KH{, MUKpodWIaMeHTHI H IIPOMEeXYTOYHEIE
duwraMeHTE) 06 pasyeT HUTOCKEET,
obecnieyuBaomuil moanepxanne GopMhI
KJIETKHM, BHYTPUKIIETOYHOE IIepeMelneHne
MeMOpaHHBIX OpraHe/l U ABHXeHHE He-
KOTOPEIX KJIETOK — HX COKpaTUTENbHYIO
¢byHKIM0. PasHoHaNpaBie HHOE pacono-
XE€HMe pa3jINYHBIX 3JIEMEHTOB ITOBBIIIAET
XECTKOCTb ¥ NMMPOYHOCTh IIMTOCKEJIETA.
Haub6osee npoynoit coctaBHOI FacThio
LIUTOCKeNIeTa ABIAIOTCSA NIPOMEXYTOYHEIE
¢unamentrl. KoMnosenTs mutockesnera
YYacTBYIOT B OpraHH3allM MUTOTHYECKUX
BEpeTeH, B npoueccax MopdoreHesa, obe-
CIICYHBAIOT JBMXEeHHEe MeMOpaHbI KIETOK
BO BpeMs1 SHAOLIMTO3a K 3K3ouuTo3a. [Tox-
BHXHEBIe KIeTKH (IEHKOLHUTE U TpoMGo-
IMTHI) Gnaromapsa GUOPMILIAPHEIM KOM-
[IOHEHTaM o6paay10'r IIceBOoNnoanumn, 41O

obecrieYrBaeT MX IepenBIDKEHUE U BRITION-
HeHMe cneruduuyecKux GyHKIIHIA.

1.2. CrpykTypHO-
GyEKOMOHAABHAA
XapaKTepHCTHKA
KJeTO4YHOi MeMOpaHbI

Kierounass MeMOpaHa (060J104Ka KJI€TKH)
mpeacrapisier coboif ToHKY (6—10 HM)
AUNONPOMEUOHYI0 NAACMUHKY, COlepXa-
HMe JIUITHIOB B KOTOPOH COCTABJIsIET OKOJIO
40 %, 6enkoB — okoo 60 %. Ha BHenyeit
TMIOBEPXHOCTH MeMOpaHEBI UMeeTcs HeOob-
1oe xonmdectso (5—10 %) yrneBonoB, Mo-
JIEKYJIBl KOTOPBIX COeOUHEHH 6o ¢ Gen-
KaM¥ (IJIMKOTIPOTEUIH ), TUO0 ¢ TUIINIaMI
(ruxonumuae!) U 06pasyIoT IMTUKOKATHKC,
CTPYKTYpa ¥ GYHKIIUM KOTOPOTO Y pa3HbIX
KJIETOK MOTYT pa3In4yaThCA.

Xapaxmepucmuxa cmpyxmyprux
aNLeMERMOB KLeMmOUKOU MeMOPARbL

Yenesoov yuacmeyrom e peuenyuu BAB, pe-
aKUUAX UMMYHUmMema.

CTPYKTYpHYIO OCHOBY KJIETOYHOM MEM-
6paHbl (MaTpUKC) cocTaBasieT 6 MMoO I e-
KYIAPDHHUA cno# pocdbonumnu-
11 o B. ®ochomununsl ABIAIOTCA GapbepoM
IUTSA 3apSDKEHHBIX 9acTHII H MOJIEKY/T BOJO-
PacTBOPHUMBIX BelecTB. JIMMMOel obecite-
YUBAIOT BBHICOKOE 3JIEKTPUYECKOE COIMPO-
THBJIEHe MeMOpaHBI KJIETKM, HallpuMep B
HeiipoHax — mo 1000 Om/cM2. Moaexynn:
docgorunudos membpainsl COCTOAT U3 ABYX
yacTed, OfHa M3 KOTOPHIX HeceT 3apsil U
rugpodWiIbHa, a Apyras, HAIIpOTHUB, He 3a-
psixeHa U rugpodobHa. DTo ompenenser
CHOCOOGHOCTh JTUIMHMIOB CAMOIIPOHU3BOJIBHO
o0pa3oBbIBaTh ABYXCJIOHBIE MeMOpaH-
Hble CTPYKTYPH. B KieTouHO MeMGpaHe
3apsDKeHHble THOPOWILHEIE YYaCTKH MO-
JeKyn dochoNMMUOOB OT OAHUX MOJIEKYI
HallpaBJIeHBl BHYTPb KJIETKH, a OT OpY-
TMX — HapyXy KJIeTKHM. B ToJle KieTod-



1.2. CTpyKTypHO-QYHKIHOHAIbHAsl XapaKTEPUCTHKA KIETOYHOM MeMOpaHbI

Ho#t MeMOpaHBkI MOJIeKYIN ¢Gocdoaumu-
OB B3aMMOAEHCTBYIOT He3apsiKeHHBIMH
ruapodoOHEIMU Y4acTKaMM (OHH «CTIps-
TaHbI» OT BHYTPUKJIETOYHOM M BHEKJIETOY-
HOi#1 BOIBI). B IMIIMIHOM €JI0€ KIETOYHEIX
MeMOpaH CONEPXHUTCS MHOTO XOJIECTepH-
Ha. O6MeH TUNNIOB, B OTINYME OT 6eJIKOB,
IIPOMCXOIUT MeieHHee. OqHaKo Bo3GoyX-
JleHie, HallpuMep, HEMPOHOB Mo3ra IIpH-
BOAMT K YMEHbIIIEHHIO CONEPXAHUA B HUX
aununoB. B yacTHOCTH, ITOC/IE IIMTENbHOM
YMCTBEHHOH paboThl, IIPH YTOMJIEHHH KO-
nIudectBo PpocoaunuaoB B HeHpoHaxX
yMeHbIaeTcs (MOXeT ObITh, C THUM CBA3a-
Ha Xopolllast ITaMATh Y JIMI] HaIlpSDKEHHOTO
yMcTBeHHOTO Tpyaa). CocTaB MeMOpaHHBIX
JIMIUAOB OIIpelie/IsieTCsl cpefo oOMTaHuA
M XapakTepoM NMUTaHusA. Tak, yBeJIHdeHUE
PacTUTEIbHEIX XHPOB B IMTUILEBOM palliOHe
NOAIEPXUBAET XUAKOE COCTOAHME JIUIIN-
IIOB KJIETOYHHIX MeMOpaH M yay4ilaeT UxX
dbyukMu. U36HTOK XoNecTepHHa B MeM-
O6paHax YBeJIMYHUBAEeT UX MUKPOBSI3KOCTb,
yXyamaeT TpaHCIIOpTHHIE PYHKIIMM Kiie-
ToYHO MeMmOpaHbl. OTHAKO HEIOCTAaTOK
XHUPHHIX KHCJIOT X XoJIeCTepUHA B IUILeE
HapylaeT JUIAIHBN COCTaB U GYHKLMH
KJIETOYHBIX MeMOpaH.

Monexyan 6 ek OB, BCTPOCHHEIE
B dochoMUNUEHEIN MaTpUKC KJIETOYHOM
MeMOpaHEI, HA3bi8alOM UHMEZPAAbHbIMU.
O6HoBNeHHe 6eTKOB MEMOpPaHEI IIPOUCXO-
INT OYeHb OBICTPO — B TeYeHUE 2—5 MHeH
(cpok UX XU3HH). B KiTeToYHBEIX MeMOpa-
HaX BCTPeYaloTcs ThICSYM Pa3IMYHEIX 6e1-
KOB, KOTOPEIE MOXHO OObeIMHUTh B Clle-
HyoILINe OCHOBHBIE KJIACCHI: CTPYKTYPHEIE
6enky, bepMeHTH, NEpeHOCYUKH, OeaKH,
obpasyomine KaHajlbl, HOHHEIE HACOCHI,
crienudpmgeckue perentopsl. OOMH U TOT
Xe 6eJI0K MOXeT OhITh pellenTOpoM, ¢ep-
MeHTOM M HacocoM. KaHanu o6pa3zoBaHbl
6eIKOBBHIMUM MOJIEKY/IaMH, BKparUie HHbBIMH
B JIMNUOHHA MaTpUKC, OHKM MIPOHM3HIBAIOT
MeMOpaHy. Yepes 3TH KaHaIEl MOIYT IIPO-
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XOIMUTh NOJAPHEIE MOJEKYIH. MHorue
MeMOpaHHble 6enKH, KaKk U docdoaumm-
IBbI, COCTOAT U3 OBYX YacTeM — 3apsiXeH-
HOH U He3apsxeHHoO. HesapsixeHHrle
y4acTK# G€JIKOB MOTPYXeHBI B JTHUITHIHBIN
cloH, He Hecymui 3apsAana. 3apsokeHHEie
y4acTKM GeJIKOB B3aMMOIeHCTBYIOT C 3a-
PSDXEHHBIMH YYaCTKaMH JMUITHIOB, YTO SAB-
JisleTcsl BaXHBIM ¢$aKTOpOM, OIpenensiio-
UIUM B3aMMOPACIIOIOXEHHE CTPYKTYPHBIX
9JIEMEHTOB KJIETOYHOH MeMOpaHH M ee
MPOYHOCTh. DONBIIUHCTBO MHTETPATBHEIX
6eJIKOB IPOHU3BIBAIOT JMIUAHKK CIIOM,
MPOYHO CBsI3aHO ¢ docdhoaunuaamMm 1 o6-
Pas’yloT KaHaIhl, oOecreyrBalolIie TpaHC-
MOPT BELLECTB Yepe3 KIIETOYHYI0 MeMOpaHy.
Bénpias yacTh MHTErpayIbHBIX GENKOB —
[JIMKOTIPOTeNaEl. Bellku, IpHKpeTUIeHHbIe
K TIOBEpXHOCTH KJIETOYHOU MeMOpaHH (B
OCHOBHOM, K BHYTPEHHEH ee 4acTH), Ha-
3BIBAIOT nepugepuveckumu. OHH, Kax mpa-
BWJIO, ABJIAIOTCA hepMeHTaMU — 3T0 doc-
¢darasml, alleTHIXOJIHUHICTEPa3a, IPOTEHH-
KHHa3hl, aleHWIATHHKIa3a. HekoToprie
HHTerpajibHble O€JKU TakKe BHIIIOTHAIOT
dyHkuHO pepMenToB, HanpuMep AT®asa.
PenenropaMu ¥ aHTUreHaMi MeMOGpaHH
MOTYT OHITh KaK MHTerpaJibHEIE, TaK U IIe-
pudepnyeckue 6enku. beaky, MpUMbIKao0-
mue K MeMOpaHe ¢ BHyTpeHHEH CTOPOHHI,
SIBJISIIOTCST TaKXKe COCTAaBHOW 4acThio LH-
TOCKeJIeTa, 4T0 obecrieyHBaeT KIeTOYHON
MeMOpaHe IOIIOTHUTENbHYIO IPOYHOCTDb U
3JJaCTUYHOCTb.

Kaemounwie membpans obsadarom u3-
b6upameasnou nponuyaemocmeolo: OIHU Be-
IecCTBa OHM MPOITYCKAIOT, IpyTue — HeET.
B vacTHOCTH, MeMOpaHa JETKONIPOHHU~-
aeMa 1A XHPOPacTBOPHUMEIX BelUECTB,
MPOHHUKAIOIMX Yepe3 JUIUAHBIA CIoM;
GOJBIIMHCTBO MeMOpaH MpoITycKaeT BOAY.
AHHOHBI OpraHHYeCKHUX KHUCIIOT He IIPOXO-
oAt dyepe3 MemOpaHy. Ho uMmerorcss kaHa-
JIBl, ¥30MpaTeJbHO NPOIYCKAL[e UOHEI
Na*, K*, Ca?*, Cl-. CreneHb npoHullae-
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MOCTH KJIETOYHOH MeMOpaHbI IUIs1 pa3HBIX
KOHOB pasJIMyHa, 4TO SIBIIAETCA ITIaBHBIM
daxTopoM, obecreYuBalOLiNM BBICOKHIA
3JIeKTpUYECKUH MOTEHIMAT KJIeTOK BO3-
OyIUMBIX TKaHEH.

Boavuuncmeo Knemok opzanusma ume-
em ompuyamenbHblil NOBEPXHOCMHbLI 3apA0,
KOTOPHIA 06ecreYrBaeTCs BHICTYAKIIeR
13 MeMOpaHHEI KJIETKH YIieBOJHOM YacThio
¢>o¢d)onnmmon, JIMKOJIMNUAOB, TJIMKO-
rpotennoB. Mem6paHa o6/1anaeT TeKyyec-
THIO: OTHEIbHEIE €e YacTU MOIYT IepeMe-
1AThCS M3 OJTHOTO y4acTKa K APYTOMY.

Dynxyuu K1emounot membpans: 6ecoma
PpasnooGpasnuL.

BapbrepHass GyHKLIHUSA Kie-
TOYHOH MeMOpaHBI CBOWCTBEHHa BCeM
KJeTKaM, HO 0co0yI0 pojib OHAa MIPaeT y
SMHUTEHATBHOM TKaHM, KoTopasi obpasy-
€T ITIOBEPXHOCTH, OTHEIAIONIMEe BHYTPEH-
HIOIO Cpelly OpraHM3Ma OT BHEIIHeH cpe-
Ibl. DTO OTHOCHUTCSI TaKXe K JIETKMM M K
XKT. Knetku, oGpasyoniie HapyXHBIi
CIIO¥ 3nuTeNsd, oOBIYHO COENMHEHEH C
TIOMOIIBIO INIOTHBIX KOHTAaKTOB, KOTODEIE
OrPaHUYMBAIOT MEXKIETOYHHIH IEpeHOC
BemecTB. baprepHas QyHKUMA KIeTOY-
HBIX MeMOpaH HapyllaeTcsi Ip¥ MHOTHX
MaToJIOTMYECKUX IMpolieccax (arepockie-
P03, TMIIOKCHSI, MHTOKCHUKAIIHsI, paKoBoe
nepepoxneHue). MHorue jgeKapcTBEHHbIE
BellleCTBa peaIN3yIoT cBOe BJIMSAHHE II0-
CpeNCTBOM HeHcTBUSI Ha MeMOpaHy, nIpu
HoBpeXneHNN nocnenHei 3¢ deKTH JeKap-
CTBEHHBIX BELIECTB MOTYT U3MEHATHCA.

TpancnmopTHas byHKUHUA
KJIETOYHOH MeMOpaHH B COBOKYITHOCTH C
G6aprepHo# GyHKIHeH HOPpMUpPYET M TOH-
KO perynmpyeT cocTaB BHYTPHKJIETOYHOM
cpensl. TpaHcopT YacTH M BoIH (Ilepe-
HOC MX Yepe3 Guoiorniyeckre MeMOpaHEl,
BHYTPM KJI€TOK, Yepe3 CTEeHKHM COCYIOB,
MPOTOKOB, KaHalbLeB, BHYTPH COCYAOB
M KaHaJbleB) ABISETCA XHU3HEHHO BaX-
HBIM Ui opraHm3Mma npoueccoM. OH

obecrnieunBaeT: 1) MocTynjaeHHe BellECTB
B KJIETKY M M3 KJIETKH, B TOM YHCJIE U Ce-
KpeToB (TOpMOHOB, GEepPMEHTOB, IPYrux
BAB) u crabmiusanuno GU3IMKO-XUMU-
YeCcKMX IToKa3aTejleli BHYTpPEHHEH cpelbl
KJIeTKM (ocMoTHYecKoe aapiaeHue, pH);
2) nocryruieHue yepe3 XKKT B KkpoBs,
auMdy ¥ B KaXIylo KJIETKy opraHu3Ma
pa3MTUYHBIX BElleCTB, HEOOXOOUMBIX AJA
CHHTe3a KJIETOYHBIX CTPYKTYp M BBIpa-
60TKH 5Hepruu; 3) co3naHue 3MeKTpuie-
CKHX 3apsIoB KI€TOK, BO3SHUKHOBEHHE U
pacmpocTpaHeHHe Bo3OyXneHus; 4) co-
KPaTUTEJbHYIO AeSATEIbHOCTh MBIIIEYHOH
TKaHu; 5) BeLIeJIeHUE NPOAYKTOB oOMeHa
B OKpyXamolyw cpeny (II0YKH, JeTKHUeE,
XKT, xoxa).

PeuentopHass dyHKkuus —
BOCIIpHUATHE U3MEHEHUIN BHEIIHEHA U BHY-
TpeHHeH cpeldbl OpraHM3Ma ¢ MOMOIIBIO
clNeLHATbHBIX CTPYKTYpP — pelielITOPOB,
obecTieunBaOIMX pacllo3HaBaHUe pa3-
JUYHBIX pa3fgpaxureel U pearupoBaHUe
Ha HHX KJIeToK. PenenTopsl KjieTo4yHO#
MeMOpaHBl obnagamT cnenudHUiIecKon
YYBCTBUTEIBHOCTHIO K PA3IMYHBIM XH-
MHUYECKMM U GU3HYECKUM areHTaMm, B
TOM YHCJIe MeAuaTopaM, TOpPMOHaM, aH-
TMreHaM. MHorue dapMakojiornyecKkue
npernapaThl pealu3yloT cBoe BIMsSHME
MOCPEICTBOM LIMTOPELIENTOPOB. Penen-
TOpaMM Ha MOBEPXHOCTH KJIETOK MOTYT
CIIYXUTh TIMKOTIPOTENIbl M TNIMKOJIUIMH-~
Ol MeMOpaH. OHY OTBeYarT 3a B3aUM-
HOe pacro3HaBaHHe KJIeTOK, pa3BUTHE
HUMMYHHTETA.

KnerouHasa MeMOpaHa oGe-
cie4yWBaeT co3JaHMe 3NeKTpH-
YeCKOro 3apsha M BO3HHKHOBEHHE
noreHumnana neiicreusA (I1) B Bo3Gynu-
MBIX TKaHsIX (Bo30yXIeHHs) U MpoBele-
HHUe ero. DJIeKTpUIYeCKUH 3apsaa MMEIoT
BCe XHBLIe KIeTKH. BelTuyuHa ero BechMa
BapMaGenpHa (vame —60—90 MB). 3apsn
SpUTpOLINTA, HarlpuMep, +35 MB. Onnako
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I1]] reHepUpPYIOT KJIETKH TOJbKO HEPBHOM
U MBIIIeYHOU TKaHM. PacmpocTpaHeHue
po36yxXneHus obecneynBaeT GbICTPYIO
CBsI3b BO30OYIHUMEIX KJIETOK MeXIy coOoMH,
a TakXe MOChUIKY 3¢ PepeHTHOro curHaia
OT HepBHOI1 KJIeTKH K 3¢ dekTopHOH (Mc-
IOJIHUTEIbHOM) M IoJlydeHHe 0OpaTHBIX
(adbdepeHTHEBIX) UMITYIBCOB OT Hee.

Knetrounass MemMm6paHa BHI-
pabatsiBaeT BAB — tpoMbokcaHbl,
JIeAKOTPUEHEI, IIPOCTarMaHANHE] M Op.

Pacxong sHeprum B opraHu3Me Ha
TPaHCIIOPT BellIeCTB B OOHHUX CIyJasiX ocy-
LIECTBISIETCS HEMOCPENCTBEHHO, B APY-
IMX — omocpenoBaHHO. Ecu sHeprus
pacxolyeTcsi HEIMOCPeACTBEHHO Ha Iepe-
HOC YacTHII, TO TaXo#i TpaHCIIOPT CliemyeT
Ha3bIBaTh NEPEUUHO-AKMUBHLIM (nepeuy-
Hbtii mpancnopm). Eciu Xe Ha TpaHCIIOPT
9acTHI[ pacXoJdyeTcs paHee 3araceHHas
SHEprusi, HallpuMep KOHILIEHTpallUOHHbIH
TPalWeHT, TO TaKOH TPaHCIIOPT ciIeayeT Ha-
3EIBaTh 6MOPUYHO-AKMUBHBIM (6MOPUYHDbLI
mpancnopm).

1.3. IlepBHYHBIi TPAHCIIOPT
BemecTs

IlepBUYHEIM TPAaHCIIOPT OCYLIECTBISACTCH
BOINpeK KOHIEHTPAaLIHOHHOMY U 3JIeK-
TPUYECKOMY IpPafUeHTaM C IOMOUIbIO
CHEeLMATbHBIX HOHHBIX HaCOCOB M MHKpPO-
BE3UKY/SIDHOTO MeXaHW3Ma B KJIETKY WIH
M3 KIETKM.

Tpancnopm ¢ nomowgsio nacocoe (nomn).
Hacocsl npenctaBiasiioT coGoii GenKoBble
MOJIEKYAbI, o6iafaoiue CBOcTBAMHU
nepeHocuynka U AT®asHOM aKTUBHOCTEHIO.
HenocpencTseHHBIM HCTOYHHMKOM 3HEp-
ruu ssasgercss AT®. JlocTarouHo Xopolro
usydensl Na/K-, Ca- u H-nHacoce. UMe-
I0TCs JaHHble, CBHETEILCTBYIOLINE O Ha-
nuyuu Cl-Hacoca. Hacock nokanuayrorcs
Ha KJIETOYHBIX MeMOpaHax WIH Ha MeMOpa-
Hax KJIETOYHBIX OpTaHeJUT ¥ MPeACTABJISIOT

coboit nHTerpapHeIe GeKH. OCHOBHBIMM
XapaKTepUCTUKaMH HacOCOB SBISIOTCS
ClIedyIOIIHeE.

Hacoch paGoTaloT nocrosH-
HO M 00ecrneyuBalOT NoImepXaHNE KOH-
LIEHTPALMOHHBIX TPAaNEHTOB HOHOB, a B
pe3yJIETaTe 3TOTO — ABMXEHHE BOILI U He-
3apsCKEHHBIX YacTHUIL B KIIETKY U M3 KJIETKH,
B 4aCTHOCTH, COIIacHO 3aKoHaM muddy-
3UH M OCMOCa, CO3IaHHUEe IECKTPUYECKOTO
3apsiga KieTKH. ITouTH Bo BceX M3yYeHHEIX
KJeTKaxX BHYTpeHHee COIepXHUMOe MX 3a-
PSIXEHO OTpMIIaTeIbHO MO OTHOIIEHMIO K
BHellIHel cpenie. COBOKYITHOCTb 3THX IPO-
11ieccoB o0eceYnBaeT XU3HeAeATeTbHOCTD
KJIEeTKH. B pe3ynsrate pasHoOM NpoHuUIlae-
MOCTH KJIETOYHOM MeMOpaHBI IUisi pa3HBIX
HOHOB M IOCTOSIHHON pa®OThl MOHHEIX
TOMIT KOHLIEHTpalUsA pa3JIMYHbIX MOHOB
BHYTPH M CHapyXW KJIeTKW HeOJHWHaKOBa.
IIpeo6ragarolmiMMy MOHAMHU B OpTaHH3Me
yenoBeka sipasiorca Nat, K*, C1-, npu-
yeM K*' HaxomuTcsi MpeUMYIIECTBEHHO B
Kinetke, a Na* u CI- — BO BHEKJIETOYHOI
XHUAKOCTH. BHYTpH KJIeTKM HaXOASTCSA TaK-
Xe KPYITHOMOJIEKY/ISIpHbIE (B OCHOBHOM,
6eJIKOBOTO ITPOUCXOXACHS) aHUOHHI.

Mexanu3M paboTBl HOHHBHX
Hac o c o B. [IpuHuumn paboThl Bcex Haco-
COB, IO-BUIHMOMY, OIMHAKOB.

Na/K-nacoc aensemes anexmpozennoim,
IIOCKOJBKY 33 OOMH LIMKJI U3 KJIETKU BBI-
BoauTcs 3 noHa Na*, a Bo3BpallaeTcs B
xi1eTKy 2 voHna K*. Ha onnu 1iuks paGoThl
Na/K-Hacoca pacxonyeTcsi oiHa MOJIeKysa
ATO®, npuyem sHepruss AT® 3arparusa-
eTcs TOJIBKO Ha IepeHoc MoHa Na*, u Bce
xe 6osee mpemu 3nepzuu ATD, notpedis-
eMOii KJIETKOW B COCTOSTHMH IOKOs, pac-
xoayercs Ha InepeHoc tonbko Na* m K7,
T.e. Ha pa6oty Na/K-nacoca. Na/K-Ha-
COC — MHTerpajibHbIi GeloK (IIpOHU3EI-
BaeT BCIO TOJIIY KJIETOYHON MeMOpaHBbl),
COCTOMT M3 4 MOJMNENTHUAOB, HMEET LIEH-
TpHI cBA3BIBaHMsI, Na* u K*. B monoxe-
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Huu OejKa-IepeHocYrKa, obpallleHHOro
CTOPOHOU CBSI3BIBaHMs1 NOHOB Na* BHYTpb
xnerku (xondopmanus E,), ypemranpaer-
¢s1 cpolcTBO UX K Na*, B pesynbTate yero
K 3 yyactKaM GelKa-TniepeHOCYMKa IIpUCo-
enunsierca 3 Na*. B utore akrusupyercs
AT®a3a, obecrnieyuBapias rUIpoOIH3
AT® u BricBoGOXIeHHe dHepruu. [Tocnen-
Hss U3MeHseT KoHdopManuio 6enka: oHa
npeBpantaercs B popmy E,, ipu 3ToM ero
cTopoHa, cBsidaHHas ¢ 3 Na*, yxe oGpaie-
Ha HapyXy Kj1eTouHoi MmeMOpaHH. Terieps
6eJ10K TepsieT cpoacTBo K Na*, nocienHuit
oTLIeIUIAETES OT HeTo, a 6eJTOK-TIoMIIa (T1e-
pEeHOCYMK) pHUoOpeTaeT CPOACTBO K MOHAM
K* u coenunsercs c 2 K*. Dto Benet cHoBa
K M3MEHEHMI0 KOHGOpMaIlUM NepeHOCYH-
ka: bopMma E, nepexonut B popmy E,, npu
3TOM O€JIOK TepsieT CPOACTBO K HoHaM K*,
M OH oTLIeIUIsAeTCs, a 610K BHOBb IPUO6-
peTaeT cpoIcTBO K Na* — 3T0 oIMH LIHKI
paboTHI ITIOMIIBI. 3aTeM LIMKJI ITOBTOPSIETCS.
Takoif BUI TpaHCIOPTa Ha3hIBAIOT IIPOTH-
BOTPAHCITOPTOM (@HTHIIOPT) — OOHMH MOH
TPaHCIIOPTUPYETCS B KJIETKY, APyroil — U3
KIeTKM. [laBHRIMHU aKTHBaTOpaMH Hacoca
SIBJISIIOTCS TOPMOHH! (JIbIOCTEPOH, THPOK-
CHH), a ero crrequbHUIeCKMMH 610KaTopa-
MM — cTpodaHTHHEI, 0cOOeHHO yabauH.
Henocrarok sHepruu (KMCI0pomHOE royo-
IOanue) nHrubupyer Na/K-nacoc. Pabota
Na/K-nacoca nocse ynanenus K* u3 cpe-
Ibl CWIBHO HapyllaeTcs.

Ca-nacocvt (Ca-AT®ass1) paboTaroT
AHAJIOIMYHBIM 00pa3oM, 3a HCKJIIOYEHHUEM
TOTO, YTO IIEPEHOCATCS TOJIBKO MOHEI Ca®*
M B OIHOM HaIlpaBJIeHMH — W3 THaIoIUIas-
MEI B CapKo- WJIM 3HIOOIIa3MaTUYEeCKHUM
PETHKYJIYM, a TakXKe HapyxXy kieTku. Ca-
AT®a3a — Taxxe MHTErpalbHBIH GeJOK,
MMeeT yJyacTKH, CBS3BIBAaOIIHE 2 MOHA
Ca®", 1 MoXeT GHITE B IBYX KOHdOpMALIK-
Ax — E, u E,. B xondopmaiuu E, akTus-
HBIA y4acTOK MOJIEKYJHI Genka obpaineH
B THaJIoIllIa3My, 06J1azlae'r CpPOIACTBOM K

Ca? u coenuHsercs ¢ HUM. B pe3yib-
TaTe Hacoc IMepexoJNT B KOHGOpMaLMIo
E,, xorna y4actok 6enka, cBA3aHHbIH ¢ 2
Ca?, ofOpaieH BHYTpb CapKOILIa3MaTH-
yeckoro petukyiayMma (CIIP) win Hapyxy
Ki1eTkH. IIpn aToM yMeHbIIaeTcs cpol-
cTBo 6entka k Ca?* nocieqHuit oTIeIIsA-
eTcA OT Hero. B mpHCyTCTBHU HOHa Mar-
HuUs ocBoboxnaetcs sHeprust AT®, 3a cuer
KoTopoi Monekyna Genka (Ca-AT®a3za)
BHOBb II€PEXOOUT B KoHpopMauuo E;
LUK ToBTOpsieTcsA. OnHa Monekyna ATO
pacxofyeTcss Ha mepeHoc 2 woHos Ca?'.
BaXHO OTMETHTB, YTO aKTHBHOCTE MOHHBIX
HaCOCOB PETyJIHPYETCA ¢ YYaCTHEM BTOPBIX
TOCPEAHUKOB (LIMKJINYECKOTO afeHO3UuH-
MoHodochpara — HAM®D, IMKINYECKOTO
ryaHo3nHMoHodocdara — uI' M®P, noHos
Ca*, nHosuronrpudocdara — UD,, nna-
mwirmiepona — JIAT).

Ca-AT®a3a umeercsa B CIIP mrulnrey-
HOI TKaHM, B 3HAOIUIa3MaTUYECKOM peTH-
KyJIyMe IpYTHX KJIETOK, B KIIETOYHOH MeM-
O6pane. Hacoc obecreynBaeT TpaHCIOPT
Ca®* 1 cTpOro XOHTPOIHUPYET CodepXAHUE
Ca’ B xJeTKe, IIOCKOJBKY U3MEHEHHE B
mociefHel comepxanusa Ca?* Hapymaer
ee ¢pyHkumo. Hacoc mepenocur Ca?* nubo
B LIUCTEPHHI PETHKYIyMa ¥ MHTOXOHIPHH
(BHYTpHKIEeTOYHHIE nero Ca?*), mubo Bo
BHEKJIETOYHYIO Cpelly, HallpuMep B KJIeTKax
cepOeyHOH U CKeJeTHBIX MEIIIII.

Ilpomonnuiii Hacoc (H-AT®a3a) oka-
JIM3YeTCs B KaHalblIaX MoYek, B MeMOpa-
He OOKJIaloYHHIX KJIETOK B XeJyIKe, e
UTpaeT BaXHYI0 poJib B BEIpaboTKe co-
JIATHOM KHCJIOTHI. DTOT HACOC ITOCTOSAHHO
paboTaeT BO BceX MUTOXOHIPHAX; B ITOYKe
OH yYacTByeT B pery/siiuu pH BHyTpeHHeH
cpebl OpraHU3Ma.

Hacochn cmeuddudHBEB: OHHU
OOBIYHO MEPEHOCAT KaKOM-TO oIllpeneleH-
HbI MOH Wwiu nBa noHa. Hanpumep, Ca-ua-
coc He nepeHocHT HoHBI Na, a Na/K-Hacoc
(o6BeauHeHHBIN Hacoc A Na* u K*) He
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crioco0eH MepeHOCUTh MOH JIMTHS, XOTA I10
CBOMM CBOMCTBaM NOCIeIHUH O4eHb 6iM-
30K K HaTpHIo.

Muxpoeesuxysapuwii mpancnopm oGe-
CIIeYrBaeT MepeHOC KPYIMMHOMOIEKYISIPHBIX
BellleCTB B KJIETKY HJIM U3 KJIETKH (ITojIuca-
Xapubl, 6eTK¥, HyKJIEMHOBbIE KMCIIOTHI),
KOTOpEI€ HE MOTYT TPaHCIIOPTHPOBAThCS
110 KaHajiaM WM ¢ ITOMOIUbIO HAacCOCOB.
HMeeTcst TpU BUIA 5TOTO TPaHCIOPTa.

DHAOUMUTO3 — MEPEHOC BELECTB B
KIeTKy. Pa3inyaloT 1Ba THIIa SHIOLUTO3a:
gazoyumos — moriouieHUe TBEPIAbIX Ya-
CTUIL U NUHOYUMO3 — IIOTJIOLIEHHE XWI-

KOro MaTepHajia (CycIlieH31s, KOJUIOWOHBIA -

PACTBOD, B TOM YHCIIe ¥ 06elIKOB). DHIOLM-
TO3 XapaKTepeH IV CUHarca — ofpaTHoe
3aXBaThIBAaHHE MeaHaTopa B IIpecUHaNTH-
yecKoe OKOHYaHHe, ISl BcackIBaHUS Be-
mectB B XKT, wis ameS0oMIHEIX ITpOCTEii-
IIMX 1 MHOTHX APYTHX KJIETOK, TaKMX KakK
JIEKOLIMTHI, KJIETKM 3apoArlllla, KIETKH
Te4yeHU ¥ HEKOTOphIe KJIETKM IMOoYeK, yya-
CTBYIOIIME B BOOHO-COJIEeBOM oOMeHe, B
obMeHe 6eKOB: OHH 06ecreYrBanT M-
HOLUTO3 6€1KOB M3 NEPBUYHONK MOYM B
KIETKH TIPOKCHMATBHBEIX KaHATBLIEB M MX
ausnc. C noMompio MUHOLUTO3a HOBO-
POXIEeHHEIE MONYYalOT ¢ MOJIOKOM MaTepH
UMMYHOIIOOYJIMHEI, KOTOPEIE Yepe3 3HTe-
POLIMTHI ITOIANAIOT B KpoBb peGeHKa U BhI-
TIOTHAIOT CBOM 3aUIUTHEIE QYHKIINU.

IMpu sHOOUMTO3e KiIeTOYHAasi MeMOpa-
Ha ofpa3yeT BISTYMBAHUSA HJIH BRIPOCTHI
BHYTpPb KJIETKH, KOTOpHIE, OTIIHYPOBBIBa-
SICh, IIPEBPALAIOTCSA B IMy3LIpEKU. [locmen-
HUe 3aTeM OBBIYHO CIMBAIOTCS C JIN30CO-
MaMM, B KOTOPHIX COHepXHMOe ToaBep-
TaeTcs ruapoyin3y — BHYTPUKJIETOYHOMY
nepeBapuBaHuio. [IpoaykTh rumponansa
UCIIOIB3YIOTCA KJIETKOM.

DK30UUTO3 — TpaHCMOPT BEIIECTB
M3 KJIETKM: U3 CEKPETOPHEIX KJIETOK ITyTEM
9K30LMTO3a BEIBOOUTCA MX XUIKHUH ceKpeT
(cmu3s, ropMOHEL, epMEHTHI), M3 renaTo-

LUTOB — anbOYMHUHEI, M3 IIPpECHHAITHYE-
CKUX OKOHYaHMH — MeIuaTop, U3 IHuIe-
BapUTEIbHBIX BaKyoJieii — ocCTaBIIHecs
HeTlepeBapeHHBIMU YaCTHIIHI.

B npoyecce sx3zoyumosa nysvipvxu o6-
pasylomes 6 annapame loavdxcu. Huaxo-
MOJIEKYJISIpHEIE BelllecTBa (MeIHATOpPhI,
HEKOTOpble TOPMOHEH) MOManaloT B Be-
3HUKYJABl MIPEUMYLIECTBEHHO C IIOMOIILIO
BTOPMYHOTrO TpaHcmopTa. B my3sipbku
yniakoBBIBaloTCs GenKu, oOpa3oBaBIIHECs
B pubocoMax 3HIOOIIIa3MaTHYECKOro pe-
TUKynyMa. [1y3bIppKM TpaHCIOPTHPYIOTCS
COKpaTHUTENBHEIM alllapaToM KJIETKH, CO-
CTOSIIIMM M3 HUTEH aKTHHa, MHO3WHA U
MHKpOTpyOoueK, K KIeToUYHOi MeMmOpaHe,
CIMBAIOTCS ¢ HeM, ¥ COMEpXUMOe KIETOK
BbIIEJIAETCS BO BHEKIIETOYHYIO cpexy. IIpo-
LIECC CIUSHUA BE3UKYJ C KICTOYHON MeM-
GpaHoit akTHBHpYeTcsa HocdHOTHUITHIAOM JTH-
30JIELIMTUHOM M BHYTPHMKJIEeTOYHEIM Ca’t,
Hanpumep, noctyrienue Ca?* B HepBHOE
OKOHYaHUe obecrieyHBaeT BhIICIeHHE Me-
IuaTopa Yepe3 NMPeCHHANTHYECKYI0 MeM-~
6paHy B CMHAIITUYECKYIO Le/b. DHeprus
AT® pacxonyercs Ha IesATEILHOCTb COKpa-
THTEJIBHOTO allfapaTa KJIeTKH.

B npouyecce e3aumodeiicmeus 3ndo- u
3K3oyumo3sa npoucxodum camoobHosénerue
KnemouHoi membpanst (Kpyrooboport, pe-
HMPKY/IALUA): B TeYeHHEe KaXKIOTo yaca B
npoliecce SHOOIIMTO3a B Pa3sHBIX KJIeTKax
ucnoabsyetes oT 3 mo 100 % xnerouHoit
000JI0YKH, HO C TaKO# Xe CKOPOCTBIO IIPO-
HCXOIUT e¢ BOCCTAHOBJICHHE B pe3yJbTate
9K301HTO3a (MeMOpaHHBIN KOHBeHep).

TpaHCHIHMTO3 — COBOKYITHOCTb 3H-
IOLMTO3a ¥ 3K30LIHTO3a (IIEpeHOC YacTHII
qyepe3 KJIETKY, HallpuMep, MoJiekKyn Genka
B BHJE BE3SUKY/T — Yepe3 SHIOTETUATbHYIO
KIETKY KalWUIAPOB Ha APYIYI0 ee CTOpO-
Hy). [Ip# 3TOM Iy3bIDbKH MOT'YT CJIMBAThCS
OpYT ¢ ApyroM, oOpa3sys KaHalkbl, Iepece-
Kalollle BCIO KJIETKY. B pe3yiibTaTre TpaHc-
OUTO3a MaTepHall IIPOXOAUT Yepe3 BCIO
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KJIETKY — C OHHOIA ee CTODOHEHI Ha PYTYIO.
B 5ToM cilyyae SHOOLIUTO3HEIE MY3BIPbKU
He B3aUMONENCTBYIOT C JIU30COMaMH.

1.4. BropH4HEIil TPaHCIIOPT
BemecCTB

DTOT TPAHCIIOPT OCYIIECTBJIAETCS 3a CYET
paHee 3allaCeHHOM (MoTeHUMAaNbHOIH)
9HEpIHH, KOTOpasi CO3AETCSA B BUIE 3JI€K-
TPHYECKOTO, KOHIEHTPALIMOHHOIO U TH-
JpocTaTH4eckoro rpagueHToB. OH, KaK U
[IepPBUYHBIN TPaHCIOPT, TAKXe BKIIOYAET
HECKOJIBKO BHJIOB.

Jughpysun — npyxeHue yacTull U3 06-
JIACTH ¢ BBHICOKO# KOHUeHTpauueil B 06-
JIacTh C HU3KOM KoHUeHTpauueit. [Ipu aTom
BaXHYIO pOJIb UTPAlOT 3IEeKTPUYECKHeE 3a-
pAOE! YacTHll. YacTHIilbl ¢ OTHOMMEHHBIMU
3JIEKTPUYECKHMMH 3apsilaMM OTTaIKUBAIOT-
cs OpYr OT Apyra, ¢ pa3HOMMEHHBIMHM 3a-
pAlaMH — TIPUTATUBAIOTCA IPYT K APYTY.
Hanpasnenue nuddysun omnpenenasercs
B3aUMOJIENCTBUEM KOHIIEHTPALIMOHHOTO
(XMMHYECKOT0) U 2JIeKTPUIECKOro rpa-
IUEeHTOB (MX COBOKYIHOCTh Ha3BIBalOT
3JIEKTPOXMMHYECKUM TpagueHToM). Eciu
4acTHIBl He 3apsDKeHBl, TO HallpaBieHHe
ux nuddy3un onpenensercs TOJLKO T'pa-
JIMEeHTOM KoHUeHTpauuu. Hanpasrenus
JeVICTBUS DIEKTPUIECKOTO M KOHLIEHTpa-
LIMOHHOTO 'PaiieHTOB MOTYT He COBITaaTh.
Hanpumep, Na* B npoliecce Bo3OyxneHus
KJIETKM IPOJOIXAET MOCTYIIATh B KJIETKY,
KOIZla OHa BHYTPH YXe 3apsoXeHa MoJ0XH-
TEJIBbHO. DTOT Mepexol MOHOB obecreyu-
BaeTCs KOHLEHTPALMOHHEIM I'pallHEHTOM
BOIIpEeKH 3JIEKTpPUIECKOMY rpaaueHTy. CKo-
pocTe T dy3un 4t 3apsDKeHHBIX K He3a-
PAXEHHBIX YacTHI OTIpeesieTcs: IIPOHU-
1aeMOCTBIO MeMOpaHbl, pa3MepaMH YacTHILI
M IPagyeHTOM KOHIIEHTPALIUH, a LIS 3apsi-
XEHHBIX YaCTHI] — €IIl€ U DIEKTPOXHMHUYE-
CKHM IpalMeHTOM. PasMyarT mpocTyio U
obyieryeHHy1I0 nudPy3uio U ocMoc.

Ilpoctass nuddy3usda npouc-
XOIHUT CJIULIKOM MEIUIEHHO M IUIOXO KOH-
Tpoaupyetrcss. C TedeHHEM BpeMeHH ee
CKOPOCTh M3MeHsIeTCS MaJjlo, IT0Ka cyllle-
CTBYeT IBUXYILas cwia (3JeKTpUYECKUH,
KOHIIEHTPALIMOHHBIM rpagueHTH ). IIpo-
ctast nuddy3us ocyliecTBiIseTcs Jubo ye-
pe3 KaHalbl, TM60 HelmoCpeICTBEHHO Yepes
JMITHOHBIA OHcIof, Yepe3 KOTOpHIH Mpo-
XOIAT XHPOpacTBOpHUMBIe YacTUIE. Ecin
OHM HaXOIATCS B BOJAE IO OOHY CTOPOHY
MeMOpaHbl, TO MOTYT BHEAPATHCSA B JIUTIHAL -
HyI0 060JI0YKY 6J1aroapsi TEILIOBOMY JABH-
XeHHUIO (IIPH 3TOM YacTHLIaM HeOOXOIUMO
0CBOOOOUTHECS OT I'MIpaTHOM O0OOJOYKH).
YacTHIEI-HE3JICKTPOIUTR! OOBIYHO JIETKO
0CBOGOXHAIOTCSA OT I'MAPATHONM 000IOYKHU
(pa3phIB BOAOPOIHKIX cBsi3eit). [IpuMepom
npoctoit nud¢y3uu yepes JIMMULAHEINA OUC-
JIol MoXeT cnyXxuth nnuddy3us crepou-
HEIX TOPMOHOB Y APYTHX JMIIMAOB, TUPOK-
CHMHa, MOYEBHMHEI, a TAKXKe YyXIBIX KIIETKe
BEIleCTB, B YaCTHOCTHU SIOB U JIEKapCTB,
MaJIbIX He3apsAXEHHBIX MOJSPHBIX MoJe-
KyJ 9TaHOJa, KMCJIOpOJa, YIIeKHCIOro
rasa. B xonme 3BoJIOIIMH CHOPMHUPOBATIUCH
cIlelIaJTbHbIe KaHaJlbl, TI0 KOTOPBIM MOTYT
MPOXOOUTDh pa3IMYHble YAaCTHULbI, TIPUYEM
HOHBI 04eHb OpicTpo — 10’—10% MoHOB/C.
KaHaib! 3arojIHeHEI BOJIOW, UX JUaMeTp
0,3-0,8 um.

O6neruenHass nudpdy3ud xa-
paKTepHa IS YacTHUI-He3JIEKTPOIUTOB,
cnocoOHHX 006pa3oBHIBaTh KOMILIEKCHI
¢ OIPYFMMH MoJjieKylaMu (MoJeKyjlaMHu-
nepeHocunkaMu). CorimacHo obimenpu-
3HaHHOMY MHEHHIO, MIepeHOCYUKaMH MpH
oGneryeHHoit quddy3uu Takxe SIBISAIOT-
cs MHTerpajibHble Oeaku MeMOpaH (Tipo-
HHU3BIBAalOUIKe BCIO TOJIY KJIETOYHOH
MmeMmOpanbl). IlepeHoc MojeKys1 BemecTBa
OCYIIeCTBISAETCSA C MOMOIIBI0 U3IMEHEHMS
koHPopMalnu GenkKa-nepeHocumka (as-
nocmepuveckuli sggpexm), HO ABUXYIIEH
CHJIOI sIBAsIETCS XUMUUYECKHUH TPaaHEHT,
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T.e. BTOPMYHO aKTHUBHO (3a CUET paHee 3a-
naceHHo# sHeprum). He uckioyeHo, 94TO
NepeHOCYMKaMU SBISIOTCS U NepUbepu-
yeckue OelKH (IMpUKpervieHHble CHapyXH
WIM U3HYTPH) KIETOYHOU MeMOpaHbl, KO-
TOpble COBEPLIAIOT YEJHOYHEIE JBIDKECHMA
¢ OITHOM CTOPOHBI MeMOpaHBI Ha APYTYIO U
oGpaTHo. TpancniopTUpyeMEbIe BelliecTBa —
B OCHOBHOM caxapa M aMMHOKHCIIOTbI. DTOT
TPaHCIOPT OCYLIECTBIIAETCA 0YEHB OBICTPO
U perynupyetcsi ropMoHamMu. Hamnpumep,
MHCYJIUH YBeJIHYMBaeT MPOHULAEMOCTh
KJIETOYHOH MeMOpaHHI JUIsi aMUH OKHCJIOT U
[JIIOKO3BI, CTTOCOOCTBYS BCTpauBaHMIO Gel-
KOB-IIEPEHOCYHMKOB B KJIeTOYHYI0 MeMOpa-
Hy. C nomMomsio Xxe npocroii nudpdyanu He
MOTYT TIPOXOJUTh Yepe3 MeMOpaHy naxe
HeOoJIpIlINe TIOIAPHblE MOJEKYIbl — MO-
HOcaxapujibl, aMUHOKHUCJIOTHI.

Ob6aezuennas ouggysus umeem caedyro-
wue ocobeHHoCmu no CpagHeHUIo ¢ Npocmoil
dugpysueii:

1. UMeloTcst crienuguveckre mepeHoc-
YUKM JJIs1 OTHENbHBIX WIX HECKOJIbKUX Be-
LIECTB, OIM3KHX MO CTPOCHUIO, TO3TOMY OHH
MOTYT TPaHCIIOPTUPOBAThCSA OMHUM U TEM Xe
[IEPEHOCYMKOM M KOHKYpHPOBaTh 32 HETO.

2. C yBennyeHHeM KOHILIEHTpAllUM Be-
1IecTBa C OJIHOI CTOPOHBI MEMOPAHBI CKO-
pocTb obneryeHHoM nuddy3un Bozpactaet
TOJIBKO 10 ompeneieHHoro npeaena. Ipe-
KpallleHue YBEJIMYeHUsI CKOPOCTH obJier-
YeHHOoM anddy3uu NpH yBEIHYEHHH KOH-
HEeHTpallii BelllecTBa CBUAETEIbCTBYET O
TOM, 4TO BCE MEPEHOCYMKH YK€ 3aHATHl —
fAenenue nacviujenus. OnHAKO MeXaHH3IM
TpaHchopMallUM WIM TpaHCIIOpTa caMUX
NEPEeHOCYMKOB HesICEH.

O cMoc — 370 YacTHHIA ciTydaif qud-
Gbysuu: ABMXeHMe BOIH (PacTBOPUTEINS)
Yepe3 MoaynpoHulaeMylo MeMGpaHy B
obJiacTb ¢ GoMblIelt KOHLEHTpaLKeil Ya-
CTHII, T.¢. ¢ 6OJTBLINM OCMOTUYECKHM NAaB-
JenneM. Boma nocrymaer B KieTKy yepe3
BOJIHBIE KaHaJbl (AKBAIIODHOHEI).
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HatpuitisaBumcuMHi TpaHc-
MOPT OCYHMECTBIAETCA C MOMOUIBIO Ipa-
IHeHTa KoHLleHTpauun Na*, Ha co3maHue
KOTOPOTO 3aTpauMBaeTCsi SHEPTUs — 3TO
Toxe Bua nudpdysuu. Umeercsa npa Ba-
pHaHTa JaHHOIO MeXaHH3Ma TPaHCIIOpTa.
B o6oux ciyyasix OIBHXYIIEH CHION SIBIIsI-
eTcsi rpaaMeHT Na*, Ha nmoanepXaHHe Ko-
TOPOTO 3aTpauyMUBaeTCs] SHEPTHS.

Ilepgutit éapuanm — 3mo cumnopm
(HampaBiieHUe OBMXEHUS TPaHCIOPTUPY-
€MOro BelllecTBa COBIIaaeT ¢ HalpasJje-
HueM nBuxeHuss Na*). B xauectse mpu-
Mepa MOXHO Ha3BaTh NepeHOC INII0KO3H
W3 MEePBUYHON MOYM B IIPOKCHMAJIbHEIX
KaHaiblaXx HedpoHa B KIETKH CTEHKM Ka-
Haibla. [oKo3a coeauHseTcs ¢ 6eIKoM-
MePEHOCYUKOM, MOCIEIHUI COeTUHSETCS
¢ Na*, ¥ 3T0T KOMILIEKC, COT/IaCHO CBOEMY
KOHLIEHTPAallUOHHOMY U 3JIEKTPUYECKOMY
rpanueHTamM Na*, nudbdyHaupyet u3 mep-
BMYHOI MOYHM B KJIETKY CTEHKM KaHajlblia
M HeceT ¢ coboii rmoko3y. Ha BHyTpeHHe#i
CTOpPOHE KJIETOYHO MeMOpaHbI KOMILIEKC
pacragaetcsi, Na* BRHIBOOMTCS U3 KIETKHU
Na*/K*-nommnoit ¢ HerocpeAcTBEHHOH 3a-
TpaTol SHepTMU B MHTEPCTULUM IMOYKH
BOIIPEKH 3JIEKTPOXMMHUYECKOMY IpafueH-
Ty — NepBHYHO aKTUBHO. [1oko3a obpat-
HO B IIPOCBET KaHaJIblla IPONATH HE MOXET
M IO MexaHu3My obserdyeHHon nuddysun
(c mepeHOCYHUKOM) BRIXOAUT M3 KIETKH
CTeHKH KaHalplla, HO yXe Cc Apyroil cro-
POHHI KJIETKH — TOXe B MHTepCTULMH, a
3aTeM — B KPOBb COTJIaCHO KOHIIeHTpa-
HIMOHHOMY rpagueHTy. C moMoupo Io-
NoGHOTO CMMIIOPTa BCachIBAIOTCSI TaKXe
aMHMHOKMCJIOTH 1 MOHOcaxapa B KHIIEeY-
HUKe. JIBUXYylleH CUI0HA B 3TOM TpaHC-
TOpTe SIBJIsIeTCA 3JIEKTPOXUMUYECKHUI rpa-
mueHT Na'* (BTopuuHbiii TpaHcmoprt). Ile-
peHOCYHWKaMHU, MO-BUIUMOMY, SABIAIOTCS
nepudepudeckue 6enku. ITockonbky 3TH
Genku ¢ Na* ¥ rmepeHOCMMBIM BELLIECTBOM
MOCTOSIHHO MOCTYTAKIT B KJIETKY, CO3/1aeT-
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¢ TPAIUeHT, HaIlpaBlIeHHbIN U3 KJIETKH, 1
OHH NepeMeIaloTcss CHOBA Ha HapyXHYIO
CTOpPOHY KJIETOYHOU MeMOpaHbl, T.e. CO-
BepIIalOT YeTHOYHbIE ITepeMelleHHUs.
Bmopoi eapuanm — anmunopm (npo-
mueomparcnopm). 3TOT TPAHCIIOPT YaCTUI]
HaIpaBJieH B IPOTHBOIIOJIOXHYIO 10 OTHO-
UIEHMIO K OBIDKeHHUIo Na* cTopoHy. DTHM
OOMEHHEIM MEXaHM3MOM DeryJIupyeTcs,
HanpuMep, cogepxadue Ca?*  xietke, pH
BHYTPH KJIETKH 3a CUET BRIBEICHHS HMOHa
H- B 06MeH Ha nocTyruieHue Na* B Ki1eTKy.
Ecny TpaHCIIOPT ABYX YacTHI] COMpPSIKEH
JIPYT C IPYTOM, €TI0 Ha3BIBAIOT KOMPAHCNOp-
mom. AuTHNOpT HabmogaeTcs npu pabore
Na/H-o6MeHHHKa B KaHajblax IMoYek.
B sToM ciyyae BriBenenuie H* ua kierok,
BBICTWIAIOLIUX ITOYEYHBIA KaHaJIell, B ITpo-
CBeT KaHaJIbLIa COMPSKEHO ¢ MOIIOIIEHHEM
KierkaMd Na* B cooTHomieHuu 1:1. B 6oinb-
LIMHCTBE KJIETOK (a BO3MOXHO, M BO BCeX)
BHYTPHKJIETOYHAs KoHLeHTpalnsd Ca’" ua
HECKOJIPKO NOPSAOKOB HHXE BHEKIETOY-
Ho#t. KoHneHTpaiMoHHEI# rpanueHT Na*
y4acTBYeT B BhiBemeHMHM Ca’* u3 KIETKH
B cootHomieHn# 3 Na*:1 Ca?'. B HekoTo-
PHIX KJIeTKaX (KapIMOMMOIIUTAX, IIafKO-
MBIIIEYHBIX KJI€TKaX) JaHHBIM MeXaHU3M
HIpaeT IVIaBHYIO poJib — @bligederue Ca**
U3 KAemok cHUMNcaemcsi npu UH2UBUpo8anuu
Na/K-AT®Dazvi cepdeurvimu enurxosudamu,
T.e. IPH YMEHBbUIEHUH 3JIEKTPOXHUMHYE~
ckoro rpaguenTta Na*. Ca?* BeIBoIUTCS U3
KJIETKH B OOMEH Ha IOCTYIIALIUA B Hee
Na* n o6ecnieynBaetcss Na/Ca-06MeHHH-
KOM ¢ y4yacTHeM OeslKa-TiepeHOCYHKa.
Korna Na/Ca-o6MeHHUK 610KMpyeT-
1, YBENVNYUBACTCS BHYTPUKIIETOYHAsST KOH-
ueHrpanus Ca?*, 4To BeAeT K yBeJIMYEHHUIO
CWJIBI COKpallleHUsI cepaila. BTo CBOMCTBO
CEpIEYHEIX INIMKO3UIAOB KUCIIONB3YETCA B
KIIMHHYecKo! npakTuke. Cnenyet, onHa-
KO, 3aMETUTh, YTO ME€XaHHU3M paboThHI ca-
MoOro HepCHOC'{HKa-O6MeHHHKa HEsICCH.
IlepeHOCYHUK MOXET TPaHCIIOpTHPOBATh

Ca** u H* Bompexy HX 371€KTPHUYECKHM H
KOHIIeHTPaLlMOHHEIM IpalUeHTaM TOJIbKO
B TOM CJIy4ae, €CJIH CaM IIEPeHOCYMK MMEET
cOOCTBEHHBIH IPATUeHT — €ro KOJIM4EeCTBO
Ha BHYTpeHHel CTOpOHE KJIETOYHOM MeM-
6paHul 6oJiplle, YeM Ha BHELIHEH, IIpUYeM
3TOT I'PAAMEHT AOJXEH IOCTOSAHHO IOA-
IepXuBaThcsl, MHave nepeHoc Ca’** u H*
NpeKpaTUTCA.

Taxum obpa3zoM, mepBHYHBIA TpaHC-
mopt Na* (c HenocpeacTBeHHOH 3aTpaToit
3Heprun) obecrneyuBaeT 3NeKTpUIECKHH
3apag KJIETKH, IIEpEeHOC APYTUX UOHOB U
OpraHMYeCKMX BEIIECTB (I110K03a, aMMHO-
KHCJIOTHI, MOY€BHHA), a BC/Ie 38 HUMH —
M BOIIBI, YTO BeCbMa SKOHOMHYHO.

BropuuHBI# TpaHCIIOPT HOHOB OCY-
LIECTBISAETCA Yepe3 MOHHBIE KaHaJbl, C
MnoMo1so rpoctoi nudpPy3uu.

Dussmpayua — BTOPHIHBIA TpaHC-
IOPT, IPH KOTOPOM IepeXol pacTBopa
Yepe3 MOJYNIPOHUIIaeMy0 MeMOpaHy ocy-
LIECTB/ISAETCSA IOJ HEeCTBUEM I'palueHTa
TMIPOCTaTHYECKOTO JaBJIeHUsA MEXIY XU~
KOCTSIMM 110 06¢ CTOPOHEBI 3TOM MeMOpaHBHI.
Ilpu 3TOM ¢ BOHOM NMPOXONSAT ¥ YaCTHLIH,
ISl KOTOpHIX MeMOpaHa ITpOHHLIaeMa.
IpagueHT rUOpOCTaTHYECKOro NaBJICHUSA
co3naeTcs JUOO AesATeIBHOCTRIO Cepala
(bunsTpaLivg B apTepHaJbHOM KOHIIE Ka-
MWUIApa BCeX OpraHoB M TKaHel! OpraHus-
Ma, o6pa3oBaHue [TepPBUYHON MOYH B N10Y-
Ke), 1u6o raankoi Myckyrnarypoit XKT
M MHIIEYHOTO Ipecca, obecmeyrBaloIINX
MOBHIIEHHE T'HAPOCTATHYECKOrO NaBiie-
HUSA B MOJIOCTH XeJNyldKa U KUIIeYHHUKa,
YTO cIoco6CTBYeT BcacklBaHUIO BelLECTB
B KpoBb. IIpM OTCYTCTBUM rpaliMeHTa -
IpOCTaTHYECKOro HaBleHuss GbuibTpanus
npeKpainaeTcs (HampuMep, lpeKpaaeTcs
WIM 3aMeI/IAeTcsi ModeoOpa3oBaHue).

Caedoeanue 3a pacmeopumesem — 310
TaKXe BTOPHUYHEIM TPaHCIOPT BElleCTB,
Korga IrioTok BOABI yepe3 MeMGpaHy yBJIE-
KaeT 3a co60il pacTBOpeHHBIE BEIlleCTBa,
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cBOBOAHO MPOXOISIINE Yepe3 TIOMYIPOHH-
11aeMy1o MeMOpaHy; YaCTHULIEI IIpY 5TOM Ile-
peXOmAT Yepe3 MeMOpaHy B HEH3MEHEHHOM
KOHLIEHTpaluu. 310 HabmonaeTcs, Hallpu-
Mep, B coOHpaTeIbHbIX TPYOKaX MOYKH TIpH
repexolie BOJBI B MO3TrOBOM CJIOM ITOYKH,
IIe BHICOKOE OCMOTHYECKOe NaBjieHUe; 3a
BoOOH clemyeT MOYEeBHHA.

1.5. HoEHEBICe KaHAJBI

H3BecTHO 6oJee 50 BUNOB KaHAJIOB, MpHU-
yeM KaXJas HepBHas KjieTka uMeer 6oiiee
5 BUIOB KaHAJIOB.

‘CmpyxmypHo-QyHKKUORAAbHAR XapaK-
mepucmuxa uorrbix kanaso6. Kanaie: ume-
JOT YCThE U CeJIEKTUBHAIN GWILTD, a yIIpaB-
JIsieMEBIe KaHATRl — M BOPOTHBIH MEXaHU3M
(BOpOTa KaHaJIOB MOTYT OBITh 3aKPHITHI WIH
OoTKpHITH). KaHaib1 3anmodHeHbl XMIKOC-
Te10, UX AuameTp 0,3—0,8 uM. CenexTUB-
HOCTh MOHHBIX KaH&IOB OIpeNe/IsIeTCsT UX
JNMaMeTPOM M HaJIMYUeM B HUX 3apsiKeH-
HBIX YacTHL. DTH YacCTHIBl UMEIOT 3apsl,
MIPOTHUBOIIOJIOXHBIA 3apsily HOHa, KOTO-
PhIf OHY IIPUTSTHBAIOT, YTO 0OecrieYnBaeT
TIPOXOX HOHA Yepe3 KaHall (Pa3sHOMMEHHEIE
3apsiibl, KaK U3BECTHO, NPUTITUBAIOTCS).
Yepes moHHEIE KaHATIBl MOTYT TIPOXOOHTh
Y He3apsDKEHHBIE YacTHLIbI.

HowHzrl, mpoxoas Yepes KaHall, JOKHEI
M36aBUTHCSA OT 'MAPATHOM O6OJIOYKH, MHA-
Ye UX pa3Mepsl OyayT IpeBhIIIaTh ANaMeTp
KaHana. [luamerp moHa Na*, HanpuMep, ¢
ruapaTHoii o6ooukoit coctabisieT 0,3 HM,
a 6e3 Hee — 0,19 HM. CIMIIKOM MEJIKMIA
HOH, ITPOXOIS Yepe3 CeJIeKTUBHEINA GIbTp,
He MOXET OTIaTh r'MApaTHYI0 060JI0UKY, ¥
TO3TOMY OH MOXeT He NMpOMHTH Yyepe3 Ka-
Haj. OnHako, IMO-BUIUMOMY, HMEIOTCA H
HpYrie MeXaHU3MEI CeJIEKTHBHOCTH HOH-
HBEIX KaHauoB. YHCIO HOHHBIX KaHAIOB
Ha KJeToYHoil MeMOpaHe orpoMHo. Tak,
Ha 1 MxM? HacuMThIBaeTcs MpUMepHo 50
Na*-kaHanos, oHM pacroJaraioTcs Ha pac-

2 Hopmassran ¢usanonorus
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CTOSIHMM B cpefiHeM 140 HM ApyT oT npyra.
MexaHu3M QYHKIIMOHUPOBaHUS MOHHBIX
KaHaJOoB OIpEeNeNseTCA UX CTPOEHHEM,
0c000 BaXHYIO pOJIb UTpaeT HATMYUE WIN
OTCYTCTBHE B HUX YIIPaBJISIEMBIX BOPOT.

Kaaccugdpuyupyrom uonnwie kanaawm no
HECKOJBKHMM IPHU3HAKAM. '

PasznuyamorT ynpaBiasieMEhle
U HeynpaBIsieMble KaHalBHl.
YnpapnaseMmrble KaHallbll UMEIOT BOpPOTa C
M€XaHM3MaM# UX yNpaBieHUs, IO3TOMY
HOHH! Yepe3 HUX MOTYT IMPOXOINUTh TOJE-
KO IIPH OTKPHITHIX BopoTaX. CocTosiHue
aKTUBallM{ YTIpaBiseMOro UOHHOTO Ka-
Haja (BOpOTa OTKPHITEI) OOBIYHO IMTCSH
0KoJI0 1 MC, HHOTIa 10 3 MC ¥ 3HaYMTEIb-
Ho Oonbllie, IIPY 3TOM Yepe3 OJHH KaHal
MoXeT IpodTH 12—20 MiH noHOB. Uepes
HeyTipaB/iseMhle KaHallbl (KaHalIbl YTeUKH
HMOHOB) MOHHI TIepeMeIaloTCs ITOCTOSIHHO,
HO MeIUIEHHO, IIPH 3TOM, €CTECTBEHHO, KaK
U B IPYTHX CiIydasx, IpY HATAIUM 3J1eK-
TPOXUMHYECKOTO TpalHeHTa.

YnpapnasieMble KaHalhl BKIIO-
YalT MeXaHoynpaeasiembie, NOMeHyUuany-
npagasemble, xemoynpaéasemoie. IIpu B3a-
HMOJIeACTBUM MequaTopa (BHUI JIMTaHAa) C
peLieniTopaMH, paclojJoXeHHBIMM Ha Io-
BEPXHOCTH KJIETOYHOH MeMOpaHbBI, MOXET
TIPOMCXOIUTE OTKPHITHE BOPOT X€MOYTIpaB-
JIAEMEIX KaHaJIOB, IO3TOMY MX Ha3HIBAIOT
TaKkXe peyenmopynpaeiseMvimu KaHalaMH.
JIuranun — 510 6MOIOrUYecK aKTUBHOE
BelleCTBO WIK papMaKoJIOrmyecKuil mpe-
rnapaT, aKTUBHPYIOIIUH MIx 6710KMpYIO-
IUHA peLienTop.

Bopoma nomenyuansynpasrsembix Ka-
HAn08 omkpbieaomca U 3axpviéaiomcs TpU
W3MEHEHHH BeJIMYUHbI MeMOpaHHOTO I10-
TeHUMana. OmKpsimue XeMoynpaeAsembix
KaHanoé TIipOUCXOAHUT B pE€3YyJbTaTe KOH-
dopMallMOHHBIX M3MEHEHHIt peLielITOPHO -
To KOMIUIeKca. B KOHCTPYKLIMH BOPOTHOI'O
MeXaHW3Ma 3JIeKTPOYIIpaBIA€MbIX KaHAJIOB
HNMEIOTCAA YaCTHUIIbl, HECYHINE IJICKTpHUUYE-
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CKMH 3apsill — 3JIEKTPUYECKHIl CeHCop.
Mexanoynpasasembie Kanaabt akmusupy-
tomcAa U MHaKTUBUpPYIOTCcA nedopmanmei
KJ1eToYHOM MeMOpaHBl. Ca-4YyBCTBHTEb-
Hble KaHaJIbl aKTUBUPYIOTCS, KaK BUIOHO
M3 UX Ha3BaHWA, KanblldeM, npudeM Ca?*
MOXeT aKTHUBHPOBaTh KaK cOOCTBEHHbIE
kaHaisl, HarpuMep Ca-kaHannl CITP, Tak
M KaHadhl IPYTUX MOHOB, HalpUMep Ka-
Haiel MoHoB K*. Crenyer 3aMeTHTh, YTO
Ca-49yBCTBHUTE/IbHBIE KaHAJIbi — 3TO OAWH
M3 MIPHMEPOB XeMOYTIpaBIsieMBIX KaHAJIOB.
MeM6paHb! BO30YIMMEIX KJIETOK coAepXaT
BCE BUIBI KaHaJIOB.

B 3aBUCHMMOCTH OT CKOPpO-
CTH OTKPBTHMA M 3aKpPHTHSA
HOHHEIe KaHAJIH AeAT Ha ORCTpHIE H
MemwteHHble. HanpuMep, I1J] B ckeneTHoM
MEIIIIIIEe BOSHUKAET BCJIEICTBUE aKTUBAIUM
6uicTpriXx Na- u K-xananos. B pasButun
[1J1 cepnegHoli MBIIILIBI HApsITy ¢ OBICTPBI-
MU KaHaraMmu it Na* u K* Baxuyio posb
UIpalT MeNJICHHbIe KaHalbl — HaTpu-
€Bble, KalueBLle M KallbIIHeBEIE, PUYEM
0co60 BaXHa poJib TOCIETHMX.

ITo cenexTuBHocTtH (K36HU-
pPaTeNbHOCTH) pa3IUyaloT TaKKe HO-
HOCEJIEKTUBHLIE KaHaJbl, IIPOIYCKaOIINe
TOJIBKO OOWH MOH, ¥ KaHaJkl, He obJjana-
IOIME CeJeKTUBHOCThIO. CeIeKTUBHOCTh
MOHHOTO KaHajla, KaK OTMEYaJIoch BHIIIE,
OIpelieNIsieTCsl ero pa3MepaMH M pa3Me-
pPaMM HMOHa, KOTOpPHIA, IIpoXos Yepe3 Ka-
HaJl, JOJDKEH OCBOOOIUTHCS OT TMAPATHOMN
o6onouyku. Haubonee Bricoka cTemneHb
CEJICKTMBHOCTH MOTEHIIUATYTIPABIAEMEIX
KaHa/IoB, HECKOJIBKO HUXE OHa Y XeMOy-
NpaBjisgeMbIX KaHajgoB. Hanpumep, npu
IEeHCTBUM alleTHIX0NMHA Ha N-XolIMHOpe-
LeNnTop MOCTCUHANTAYeCKON MeMOpaHEI B
HEPBHO-MEIIIEYHOM CHHAIICE aKTUBUPYIOT-
Cs MOHHBIE KaHaTbl, Yepe3 KOTOPEIe IIPOXO-
AT onHoBpeMeHHO MoHbl Na*, K* u Ca?*.
HNmerotcsa Na-, K-, Ca-, Cl- u Na/Ca-ce-
JIEKTVBHbIE KaHAIBI.

BcTpeyaeTcsd HECKONIbBKO BH-
JOB KaHalJ o B, IPONYCKAIOUIKX TOJIHKO
ONMH HoH. B vacTHocTH, 1 Na* uMeroTcs
clenyiolie KaHaubl: 1) noTeHIHaTynpas-
nsieMrble O6bicTphie Na-xaHansl — 6BICTPO
aKTMBHUPYIOLIHECS IIPY YMEHBIIEHHH MeM-
OpaHHOTrO IMOTeHIIMaNa, o6ecreYynBaloT
Bxoa Na* B KJIeTKYy BO BpeMs ee BO3OyX-
IeHMs; 2) XeMoyTipapisieMble Na-KaHaJIbl,
aKTHBUpYEMBIEC AlLETUIXOJIMHOM B HEDPB-
HO-MBILIEYHOM CHHAIICe, IJIyTaMaToM — B
cuHarcax HeiipoHoB ITHC; 3) MenneHnHsle
HeynpabisieMule Na-KaHalbl — KaHaJlbl
yTeuKH MOHOB, Yyepe3 Kotopele Na* mmocto-
ssHHO TP YHANPYET B KIETKY M Y4acTByeT
B dopMUpoBaHNM MEMOPAHHOTO ITOTeHLIN-
ana. Ilomenyuanynpaensemovie Na-xanano
6roxupyromes mempodomoKcuHom, HOBO-
KamHOM, YTO HUCIIOJIb3YeTCs B KIIMHUYECKOH
MpaKTHKe (MecTHas aHecTe3us1). IMeloTcsa
Takke KaHanm g Ca?t, K*, Cl-, aktusu-
PYeMBIE ¢ TIOMOIIBIO PasIMYHEIX CIIOCOOO0B,
KOTOpBIE pacCMaTpUBAIOTCSA B COOTBETCTBY-
IOIHX pasmenax (nn. 5, 6 u 17).

. Bsaumodeiicmeue mexcoy xanaramu.
Dnexmpuueckue npoueccol 00HUX KAHAIOB
CMOCcOOCTBYIOT aKTHBallUM PSAAOM pacIio-
JIOXKEHHBIX 3JIEKTPOYIPABIAEeMbIX IPYTHX
KaHanoB. Tak, YacTHYHas OeTOosApU3alusl
KJIETOYHOH MeMOpaHBI 32 CYeT aKTMBaI[MH
MeXaHOYIIPaB/IsIeMbIX KAHAJIOB MOXeT TpH-~
BECTH K aKTHMBALIMH MOTEHLIMATYTIPABJIs-
eMsIX kaHainoB Na*, K* (wi Cl7) u Ca?.
OnHaKo OTKPHITHE OOHOTO XeMO- WIH Me-
XaHOYIPABJsIEMOI'0 KaHaJIa ¥ TIPOXOXAeHMe
yepe3 HEro MOHOB MPAKTHYECKU He BIUAIOT
Ha COCTOSTHHE COCEHUX TaKUX Xe KaHaIOB.

Honnvie xanaaw 6aoxupyromea cneyu-
Quneckumu eewgecmeamu u gpapmaxosozu-
Heckumu npenapamamu, 9TO IINPOKO MHC-
nojb3yercss B KimHuKe. HoBokauH, Ha-
IIPYMeED, KaK MECTHBIA aHeCTETHK CHUMAET
6oJIeBEIE OINYIIeHUSI TTOTOMY, YTO OH, 6110~
kupysa Na-kaHanel, IpekpalaeT [poBeae-
HHC B036Y)KI[CHPIH ITO HEPpBHEBIM BOJIOKHaM.
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BJ/10KaTOpOM XeMoyIIpaBjisieMoro (pewer-
TOpYNpaBJIsieMoro) KaHaia 3¢ ¢peKTOpHBIX
KJIETOK, aKTUBUPYEMOTO aLIETHIIXOJIMHOM,
gBJISIETCS aTPONMUH, IPUMEHAEMEIH ¢ Je-
yeGHOH LIENBIO.

1.6. CBolicTBa 6MOJIOrHIECKOMH
TKaHEn. Pa3apaxurenu

OcHosHble ceolicmea Buosozuteckoli mxanu

Pa3gpaXHUMOCTh — CHOCOBHOCTh
XHUBOI MaTepHM aKTUBHO M3MEHSATD XapaK-
Tep CBOei XHM3HENEATEIbHOCTH TIpH Hei-
CTBHMHM pasfipaXuTeis (6Mo3/IeKTpUYecKye
SIBIEHUs!, U3MeHeHUe MHTEeHCUBHOCTH 06-
MeHa BellecTB, pH, yckopeHUe Ki1eTOYHO-
ro JeJIeHUs ¥ pocTa, CTPYKTYpHO-GYHKIM-
OHaJIbHBIE PEaKLIUM).

Bo36yauMocCcTh — 3TO crocob-
HOCTh KJIETKM FeHepupoBaTh [I[1 npu
pasapaxeHUH. Bo3byauMmocTh sABaseTCs
9acTHBIM CJIydaeM oOIlero cBoicTBa Bcex
KJIETOK — pa3fgpaxXuMocTi. K Bo30yau-
MBIM TKaHsSIM OTHOCSITCSI TOJIBKO Te, KJeT-
KM KoTophix reHepupyoT I1J. TakuMu
TKaHSIMH SIBJIAIOTCS MBIIICYHAss M HepB-
Hasi. Hepenko K BO3OYyIUMHEM TKaHAM
OTHOCST M «XEJIE3UCTYIO TKaHb», OLHAKO
5TO He MPaBOMEPHO, NMOCKOJBKY «XKeJIe3H-
CTOH TKaHW» HET — UMEIOTCS pa3IMYHbIe
XeJle3bl U Xene3ucThiit anurenuit. B po-
ecce aKTUBHOM HEeATENbHOCTH Xele3bl
B Hel JeMCTBUTEIBHO PETMCTPUPYIOTCS
GHMoaekTpHYecKHE ABIEHNUs, TIOCKOIbKY
XeJie3a KaK OpraH COCTOMT M3 Pa3MH4YHBIX
KJIETOK — COeNMHUTEIbHOTKAHHBIX, 3ITH-
TeNHANbHEIX, MBIIIEYHEIX. DIEKTpUYECKHE
HMITYJIBCH Pa3JIMYHON IIUTEIbHOCTH U
AMIUTHTYIOB 3aperUCTPUPOBAHbI ¥ KIETOK
Bonopoceit, B pakoBEIX KJIeTKaxX, ¥ OOHO-
KJIETOYHBIX OPraHU3MOB (HalpuMep, y Ma-
PaMelMif), y MHOTMX BHICUIMX pAacTeHHI ¢
ITUHHBIMY cTeOIAMM, HAIPUMED Y THIKBEI;
3HeKTp0XP[MPI‘lCCKHC SIBJICHUA Y CEKpPETOp-
HBIX KJIE€TOK OITMCaHBbI.
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HeBo36ynuMEIMY (Here HEpHPYIOIIUMK
IT0) aBnsoTCs SMUTEINAIBHAA M COeqU~
HUTeNbHaA TKaHb (COOCTBEHHO COeIMHU-
TelIbHasA, PeTUKYIApHasi, XUPOBasi, Xpsile-
Bast, KpOBb, KOCTHast).

[IpoBoogUMOCTH — 3TO CIOCO6-
HOCTb TKaHH M KJIETKH ITPOBOIUTH BO30YXK-
JIeHUe I10 Bced JUTHHE.

COKpaTHMOCTb — IIPUCYIIA MEI-
IMeYHOW TKaHM M BBIpaXaeTcs B M3MeHe-
HUHY ee JUIMHBI /WM HanpsaxeHus. JIng
TOro YTOOHI KJIeTKa Bo30yXaaiach, Ha Hee
IOJDXEH MONeHCTBOBaTh Pa3ipaXUTeb.

Pazdpaxcumenu. Pasznpaxurenr — 3To
U3MEeHEeHHEe BHEIIHEH WJIM BHYTPEHHeEMH
cpelibi OpraHM3Ma, BOCIIpUHIMaeMoe KJleT-
KaMH U BBI3BIBaIOII€€ OTBETHYIO PeaKIIHIo.
B 3aBHCHMOCTH OT IPUPOALI pa3npaXUTe-
JIell uX JensaT Ha pusnyeckue (JIeKTpU-
yecKHe, MeEXaHHYeCcKHe, TeMIlepaTypHbIe,
CBETOBHIE) U XUMH4YecKue. B akcnepu-
MEHTe BechbMa 4acCTO HCIIOJNb3YIOT 3J€K-
TPUYECKUI pa3fpaxXuTesb, IIOCKOJIbKY OH
SIBNIAETCS YHUBEPCAIbHBIM, €ro JerKo Jo-
3HpOBaTh I10 CWIe, IUTUTEILHOCTH, 4acTOTe
MMITYTBCOB ¥ KPYTHU3HE HapacTaHWA CHIHL.
DJIeKTpUYECKMHA TOK NOBOJBHO LIHPOKO
HCIIOJIb3yeTCS B KJIMHUYECKOW NpaKTHKe,
KaK Ul AMardHOCTHKM, TaK M ¢ JiedeOHOM
nexnio (HampuMep, mis raybokoro Imnpo-
rpeBaHMUA TKaHel TOKaMM BBICOKOM Ya-
CTOTHI).

B 3aBHCHMOCTH OT CTeIlleHH YyBCTBH-
TeJIBHOCTH KJIETOK K TOMY WM HHOMY pas-
IpaxuTeII0 X ITOApa3aeiAIoT Ha aJleKBaT-
HBIe ¥ HealleKBaTHble. AleKBaTHH i
pas3IpaXxXHUTeJNb — 5TO TaKoi pa3apa-
XHTelb, K KOTOPOMY KJIeTKa B Mpolecce
3BOJIIOLIMHM MpHoOpena HauboabLIYIO YYB-
CTBHUTEIbHOCTh BCJIEACTBUE Pa3BUTHSA CIIe-
HHUAJIBHBIX CTPYKTYP, BOCIIDpUHHMAIOIIHAX
aTOT pasmpaxwureib. Hanpumep, penienrto-
PHI ceTYaTKH [J1a3a o6nanaoT Haubospiei
YYBCTBHUTEJIBHOCTHIO K CBETY, BKYCOBHIC
peuenToprl — K XUMHYCCKHUM BEIIECTBaM,
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TepMOPELIENITOPEI — K M3MEHEHHIO TEMIIE-
paTyphl BHYTPEHHEH WIM BHELIHeH cpelsl
opranu3Ma. TepMHH «aJeKBaTHBHIH pa3-
IpaXuTedb» IPUMEHUM TONBKO K pelel-
TOpaM, KOTOpbIe MOTYT Bo3byXIaThcsi ox

IeiicTBUEeM M Ipyrux pasmpaxureneit. Ha-
TIpUMeEp, pelelITOPh CeTYAaTKH IJIa3a BO3-
6yXnalTcsa Npu MeXaHUYECKOM pasipa-
XE€HHM, HO IIPY 3TOM HeoOXoIuMa o4eHb
OonbInas 5Heprus MOCIEIHETO.



Meduyuna seasemes podunoii
U UCMOYHUKOM MAMEPUAAUIMA.
JI. Deiiepbax

Iiy6oxoe 3HaHHE MEXAaHMU3MOB Pery/ILUHA
GbyHKUM opraHu3Ma uMeeT ocoboe 3Ha-
YeHMe IS [IPaKTUYeCKOM MeIULIVHEL, I10-
CKOJIBKY papMakosiornueckoe Bo3elcTBre
Ha HUX SIBAAETCH BaXHEBIM Jie4eGHO-IIPO-
(PWIAKTHYECKUM IIDHEMOM B JIeATEJIbHO-
CTH Bpada. Pezyasyus ¢pynkyuii — 310 Ha-
NpaBleHHOe H3MeHeHHe MHTCHCHBHOCTH
paboThl OpraHoB, TKaHel, KJIeTOK IS OO~
CTMIXCHUSI TI0JIE3HOTO pe3y/ibTaTa corjac-
HO ITOTPeGHOCTAM OpTaHU3Ma B Pa3IMYHbIX
YCJIOBUSAX €ro XU3HENEsTeIFHOCTH.

Ilpunuune: u munot pezyasuyuu pynryuii
opeanusma. OCHOBHH M SABISieTCS
CHCTEMHHMH NpPUHLHUN — pery-
JSIHAA 1oKasaTesiel opraHM3Ma OCYILeCT-
BIAETCSI ITyTeM BOBJIEYCHHUS B OTBETHYIO
PeaKLMIO pa3TUYHEIX OPTAaHOB H CHCTEM.
Boizensior Taxoke npuHUMI 06paTHOM OT-
PHLIaTENbHOMN CBA3H (HO 3TO PEryJsus
MO OTKJIOHEHMIO — CM. HHUXe), pediiex-
TOPHHMM NPUHUMN (HEPBHBIN MeXaHH3M
Perynsiuuu: pediekc — OCHOBHasA popMa
HEPBHOH perynsanum).

VYnpasnenue nesTeIbHOCTBIO BCEX OpTa-
HOB n CHCTEM OpraHHU3Ma OCYLIECTBIAETCS
C NNOMOIIBIO ABYX TUIIOB PETYJISALIMM:

® pecyafluA no OMKAOHEHUI0 — 3aKIo-
4aeTcsd B TOM, 4YTO IIPU OTKJIOHEHHH
TmoKa3aTeJiell opraHm3Ma OT HOPMBI
BKJIIOYAIOTCS PErYISATOPHBIE MEXaHU3-
MBI, YCTPaHAKIIKE 3TO OTKJIOHEHHE;

e pezyasAyus no onepexceHuro — pery-
JIATOPHBIE MEXaHU3MBl BKIIOYAIOTCA
3apaHee, IpeAyInpexnas OTKIOHEHUE
ToKas3aTeJIei opraHu3Ma OT HOPMEL.
HMMeeTcss TP MexaHU3Ma DEryJIsliMH:

HEPBHBIM, TYMOpPaJIbHBIH U MUOI¢HHHM

(n. 2.1 1 2.2).

Ypoenu pezyaayuu Qynxyui. O6EIIHO
pa3InyaloT KJIEeTOYHB #, opraH-
HBIH, CHCTEMHB N U OpraHH3-
MEHHB X YPOBHH peryaslHH.
IIpuMepoM MociieXHero ABAseTcA I0Be-
JeHYecKas (coMaTH4ecKasl) peryIsiLius Imo-
Ka3saTeJjieil BHyTpeHHel cpellbl OpraHH3Ma,
HaIllpuMep TOMCK M MoTpebieHNe BOIBI,
muiny. PeryiasiTopHble MEXaHU3MBI MOTYT
JIOKQJIM30BaThCsL BHYTPH opraHa (MecTHas
CaMOpEeTYJISILINAA) U 9KCTpaOpraHHo.

Benymum sBiaseTCA HEPBHBIA Mexa-
HU3M perysiiuu GyHKIHMH opraHu3Ma.

2.1. HepBHbIil MeXaHH3M
peryiasiguu

OnoMH M TOT Xe HEpB € MIOMOLIBIO OMHOI'O H
TOTO X€ BLIOCIACMOIo UM Me€lnaTopa, nei-
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CTBYIOLIETO Ha OOHHU Y T€ Xe€ PeleNTOPH,
0Ka3bIBaeT TOJNBKO OAHOHANMpaBJEHHOE
paMsAHHE: TNO0 yTHeTeHHE, MO0 CTUMYIS-
ums. Ecii Xe BeIpaXeH TOHYC HepBa, Ha-
[puMep TOPMOXEHHE NEATENbHOCTH Cepa-
1a 6;yXIaloIIMM HEPBOM, TO ociabiieHue
TOHYCa MOCJIEAHETO CONIPOBOXIAETCS YCKO-
peHHeM CepIeYHOH NeATeTbHOCTH.
CrenyeTr 3aMeTUTD, YTO TIPU pa3paxe-
HHUY OJHOTO M TOTO X€ HepBa B 9KCIIEpH-
MEHTe MOXHO TONYYUTh IBOSIKUIH 3¢ heKT.
Hanpumep, paszgpaxeHue nepudepuye-
CKOTo0 oTpe3kKa OyXxaaroiero HepBa oObI4-
HO BEI3BIBaeT TOPMOXEHHE NeATETbHOCTH
cepala U YCWIeHHEe COKPalleHHH KHIIKH.
Bonee cmaboe pasgpaxeHHe 3TOro Xe He-
pBa MOXeT CONPOBOXIATLCSA MPOTHUBOIO-
JIOXHBIMHU 3¢ PeKTaMu — yCWIEeHHEM CO-
KpaileHui cepala (heHoMeH yalle BO3HU-
KaeT Ha GoHe ci1aboi ero AesiTeIbHOCTH),
a TaKXe YTHETEHHEM COKpalleHUH KUIIKKA
(dbeHoMeH Jiy4lile BBISIBISIETCS P aKTHB-
HOM ee NeATeIbHOCTH) — Npasuao mak Ha-
3bl6a€M020 UCXOOHO20 COCMOSHUS Op2aHd.
Odraxo smo npasuno He nodmeepoOUAOCh.
UccnengoBaHusg mociaen-
HUX JIeT ImoKa3aJH, 4To B Moaob-
HEIX CJIy4asix ABOSIKOE BAMSIHUE HepBa Ha
OpraH oOBSCHAETCS HaTHYHEM B OJHOM
HepBE BOJIOKOH pa3HoM mpuponasl. Tak,
TOPMOXEHNE AEeATENBHOCTH ceplaua Impu
pasfipaXeHHUH 3Be3MYaToro (CHMIIaTHYE-
CKOTO) raHIJIMS PeaTN3yeTCs TIOCPENCTBOM
TIpeTaHITHOHAPHBIX MapacHMITaTHYeCKHX
BOJIOKOH 6ayXpaalomero HepBa, aHacToO-
MO3UWPYIOIWHUX ¢ BETOYKAMH 3BE€3YaTOro
TaHIIWsA. YCWIeHWe COKpallleHMI XeayIKa
W KMUIKY IIpH pa3’fpaXeHuH CUMITaTHYe-
CKOT'0O HEpBa OCYIIIECTBISAETCS C TIOMOIIBIO
CEPOTOHUHEPrHYeCKMX HEPBHEIX BOJIOKOH,
HUIOYIIHMX B COCTaBe CUMIIATHYECKOTO CTBO-
Jla, 9TO YCTAHOBJIE€HO B MHOTOYHMCIIEHHBIX
OIlpITax. YcKopeHHe cepleyHkIX coKpalle-
HUH IIpH pa3ApaXeHHU TOPMO3HOIO IS
cepana GayXnamouiero Hepsa ocyulecT-

BJISIETCS C MIOMOLIBIO MOCTIaHIIMOHAPHBIX

CUMITaTUYeCKHUX HEPBHEBIX BOJIOKOH, UAY-

IIMX K cepaly B cocTaBe GayXaalollero

HepBa (B. M. CmupHOB).

Budw esusnuii nepenot cucmemo: u me-
XAHUIMBL UX peasusayuu. Brinensior mycko-
BO€e M MOAyNHpYyIolliee (KOppUrHpylolee)
BIUSHHUSA.

IlyckoBoe BIUSIHHE BHI3BIBAET
IeATeILHOCTh OpraHa, HaxoAsIerocs B
nokoe. [IpruMepoM Takoro BIMSIHHUS SIBJIsI-
eTcsl THULIUALIMSA COKpallleHNIA ITOKOAIIEHA-
Cs1 CKeJIETHOU MBINILBI IIPH OCTYTUIEHUM K
Helt UMITyNIbCOB OT MoToHelpoHos ITHC.
IlyckoBoe BIHSTHHE HEPBHOM CHCTEMEI
OOBIYHO OCYIIECTBJISIETCSA C MOMOIIbIO
3J1eKTPODU3NOJIOTUIECKUX MTPOLIECCOB.
ITocne mpekpaleHUss UMIOYJIbCallUU B
HEpPBHBIX BOJIOKHAX COKpallleHUe MBILIIIEI
TaKXe TpeKpaliaeTcs, MbIIIIa paccaabsi-
ercs.

Monyaupywoiiee (KOppHUTH-
pyoiumee) BIUSIHHUE BH3BIBAaET U3-
MeHEeHHE MHTEHCHUBHOCTH HEATESIBHOCTH
oprasa M IMposIBJISIETCA B IBYX BapHaHTaXx:
1. Moaynupylolee BIUSHUE HEPBHOMN

CHCTEMBI Ha OpraHbl, KOTOPHIE MOTYT

paboTaTh B aBTOMaTHYeCKOM peXuMe,

NIPUMEPOM YEro ABJIAETCS peryisilius

JIesITeIbHOCTH cepalia.

2. Monynupywoinee BIMAHHE Ha yXe pa-
6oTaroluii opraH, IpUMEPOM KOTOPOT'O
MOXeT OBITh YCWJICHHE WIM YTHETeHHe
ceXpellUM MHUIlleBapUTENbHEIX Xene3,
ycwieHHe WM ociablieHye coKpalle-
HHUH CKEJIETHO# MBIIILBIL.
Monynupyoniee BIUAHYE pealn3yeTcs

cienyomuM obpa3oMm: 1) nocpedcmeom uz-

MeHeHUs xapakmepa 3nekmpogu3uonozuve-

CKUX npoyeccoé B opraHe (Tuneprioisipusa-

Lyis1, JENOsIpU3alys — 3JeKTPOPHU3H0I0-

TrM4ecKoe NeNCTBUE); 2) nymem usMeHeHus

UHmMeHCUBHOCMU OUOXUMUYECKUX npoyec-

coé — o6MeHa BellleCTB B opraHe (Tpo-

duyeckoe neiicTBUE HEPBHOM CHCTEMBEI);
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3) 3a cuem u3MeHeHUs KpoBOCHaGHCeHUA op-
eana (cocyponBuraresbHbli 3¢ dekr). Bee
5TH BAUSHHSA B3aHMOCBsI3aHbl. Monynupy-
jolliee BJAMSIHUE, HanpuMep, 6J1y>XaaloLero
HepBa Ha CEpALE BbIPAXAETCS B YTHETEHNH
ero COKpAILIeHUI, HO 3TOT € HEPB MOXET
0Ka3bIBaTh MMYCKOBOE BIMSIHUE HA THILE-
BapUTEJbHBIE XeNe3bl, Ha MOKOALYICH
[1a0KYIO MBILLILLY XXeJyaKa.

Taxum oOpa3om, U BeretraTuBHas, U
coMaTH4YecKasi HEpBHasi CHCTEMa MOXET
0Ka3blBaTb KaK IMYCKOBOE, TAK U MOAYJIH-
pylolliee BIMSIHUE Ha JAEATEIbHOCTh Opra-
HOB. OIHAaKO Ha CKEJIETHYIO U CEPACUYHYIO
mpliuLibl BHC oKa3bIBaeT TOJbKO MOAYIIH-
pyioulee BIUSHUE.

Peghrexmopnutii npunyun nepenoii pezy-
asyuu. PedneKc — OTBeTHasi peakUus
OopraHv3Ma Ha pa3apaXeHHe CEHCOPHBIX
peLenTopoB, OCYLIECTBIIIEMAas C TOMOLIBIO
HepBHO# cucTeMbl. OTBeTHas peakuus
MOXET ObIThb B BUJIE aKTMBALIMU WIH TOP-
MOXEHHSI JesiTeIbHOCTU opraHa. Kaxxabii
pedriekc ocylllecTBAsIETCH MOCPEACTBOM
pedeKTOpHO! AyTH, cocTosdled U3 He-
CKOJIBKUX 3BEHBEB.

PebnektopHas ayra — ato
COBOKYITHOCTb CTPYKTYP, € TIOMOILBIO KO-
TOpbIX ocyulecTBasercs peduekc. Cxema-
TUYHO pedIeKTOPHYIO AYTY BereTaTHBHO-
0 U COMaTUYECKOTO pedIeKCOB MOXHO
NMpeICTaBUTL COCTOSIUIEN U3 MAITU 3BEHBEB
(puc. 2.1).

Ilepsoe 3geno — peyenmop, obecrieyn-
BaeT BOCTMIpUATHE pa3ipaxuTeieit (M3MeHe-
HUii BHELLIHEN WX BHYTPEHHEI cpeabl op-
FaHM3Ma), YTO NOCTUTAETCH MOCPEACTBOM
TPaHchopMaUMy 3HEPTMY pa3apaXeHHs B
peuenTopHsii noteHuman (PIT). CoBokyn-
HOCTBb peLienTopoB, pa3apaXeHHe KOTOPbIX
Bbi3biBaeT pedhiekc, Ha3bLIBAIOT peghrexco-
2eHHol 30H0l. KOHKpeTHblE MEXaHN3MbI
BOCnpusitus pasapaxurens (cBeTa, 3ByKa,
H3MCHCHH$I XHUMHNYECKOTro COoCTaBa KpOBM)
Pa3JINYHbI Yy Kaxxaoro BMaa peluernropoB, HO

39

Puc. 2.1. PediekropHas 1yra COMaTHY€CKOTrO
pedrekca:
1 — peuenTtop; 2 — addepenTHOE 3BeHO; 3 — ILeH-
TpasbHoe 3BeHO; 4 — 3tdepeHTHOE 3BeHO; 5 — 3d-
¢exTop

BO Bcex ciiyuasix Bo3HuKawt PII, obecne-
YUBaIOLIME NMOCHUIKY HEPBHBIX UMITYJILCOB
B HHC.

Bmopoe 36eno — 310 adpepenmmubiii
HelipoH C OTPOCTKaMHM, €ro TeJo Jasi Co-
MaTHU4yeCcKOM HEPBHOI CUCTEMBl pPacroJio-
XEHO B CIIMHHOMO3TOBbBIX TaHIJIUAX WIA
raHIJIMSAX YepenHbIX HepBOB. UMITysbC Mo-
CTyNaeT Mo AeHaApUTYy adpdepeHTHOro Heil-
poHa, a 3ateM no ero akcoHy — B HHC.

Tpemve 36eH0 — 6cmagotHbie HelpoHbl
IIHC. CnenyeT, oiHaKo, OTMETHUTb, 4TO B
coctaBe BHC BcraBouHbie (a Takxe adde-
peHTHBIE U 3¢ depeHTHbIE) HEMPOHBI MO-
ryT HaxoauTbcd BHe LUHC — uHTpa- u/unm
3KCcTpaopraHHo. Mx HazHayeHue — obe-
CrieyeHHWe CBA3U C APYTHMMM OTIEJIaMH
IIHC, nepepaboTka 1 nepenaya UMITYJIbCOB
K 3¢ dekTopHOMY HeHpOHY (CM. puc. 2.1).

Hemeepmoe 36eno — 3ghgpexmopHhuiii
HelipoH, OH BMeCTE C IPYTMMH HEeHpOHaMM
LLHC nepepabarbiBaet vHpopMaLMio, Gop-
MUPYET OTBET B BUIE HEPBHBIX UMITYJIbCOB,
[0CBbLUIAEMBIX K 12momy 36eHy peIEKTOPHOM
nyrv — aggpexmopy (pabouyemy opraHy).



InaBa 2. XapakTepHCTHKA PETYISITOPHBIX MEXaHU3MOB

40

B npocrTeitieM ciydae pediiekropHas oyra
MOXeT OBITh IByXHEeHpOoHHOW — 6e3 BcTa-
poyHoOro HeifpoHa. DddeKTOpHEIM Heif-
POHOM COMaTHYECKOM HEPBHOM CHCTEMEI
SBJIAETCS MOTOHEHPOH.

Kraccupurayus pegpaexcoe

BraenAaowT coMaTHUYECKHUE
p e d J1eKc B, OCYLIECTBIISIEMBIE C IIOMO-
B0 COMAaTHYECKOUA HEepBHOM CHCTEMEI
(3ddexkTOpOM ABIAETCA CKeleTHass My-
CKyJaTypa), M BeTeTaTUBHHeE ped-
JI € K C Bl, OCYIIECTBIsSIEMbIE C TOMOIINbIO
BHC.

ITo ycanoBUSAM MNOSIBIEHHUS
pedrekcoB B OHTOTeHEe3€e UX [TOApa3neNaoT
Ha JIB€ IPYIIIILL: 8podcdertble (bezycroaHble)
U npuobpemenndie (ycaosusie). besycnos-
Hble pedIIeKChI AEISAT TakKe Ha HECKOJIBKO
TPYTIN 10 pa3HBIM KPUTEPHAM.

ITo 6HoNOruYecKOMYy 3HavYe-
HU O pedlieKCH IeNAT Ha: eoMeocmamu-
yeckue (pery/siunsa GyHKIUNR BHYTPEHHHUX
opraHoB: paboTa cepilia, CeKpeLIHsl H MO~
TOpHKa MUNIEeBApUTENbHOU CHCTEMB —
«IIH1IeBEIe» pedeKChl U Op.); 3auyumnbie
(o6opoHNTENBHBIE, HallpUMEp OTOEPTHBa-
HHMe KOHEYHOCTH IIPH ee pa3dpaXeHHH);
noaoebie; OpUEeHMUpoB8OUHLIU pegarexc
(pedrekc «4TO TaKOE?») — HENPOU3BOJIE-
HO€ BHUMaHHUe K HOBOMY MJIH BHe3aIlHO
MOABUBLIEMYCSI Pa3sApaXHUTENO (IOBOPOT
TOJIOBHI, I1a3, TYJIOBHILA B CTOPOHY pa3-
OpaXUTeIs1). .

B saBucuMOCTH OoT YHcia
CHHAaNCcoOB B LUeHTpAILHOM YacTH ped-
JICKTOpDHOM JYTH, Pa3IHYalOT MOHO- U no-
aucunanmuyeckue pediexcel. [IpuMmepom
MOHOCHHAIITHYeCKOro pediekca MOXeT
CIYXUTh pediiekc Ha pacTAXEHUE JeThI-
PeXIJaBoi MBIINIEI — KOJEHHBIA pasru-
GaTenpumlii pedekc, BOSHUKAIOUIMIA TIpH
yAape o CYyXOXWIHIO HHXEe HAIKOJICHHH-
Ka. BonpuMHCTBO pediieKCoB ABNAOTCA
IOJTUCHHANTHIECKUMH, B UX OCYIIIECTBIIE-
HHH y4acTBYET HECKOJIBKO IIOCJIC€NOBATEb-

Kopa
6onpImoro
Moara

Mpomexy-
TOYHBIH MO3T

Cpennuit
MO3T
ITpogmonro-
BaThIH MO3r

A

CruHHoOI
MO3T

b

Puc. 2.2. MHorostaxkHas myra 6e3ycioBHOro
pedaexca (o 3. A. Acpatsny):

1-5 — BeTBM LEHTPAIbHOM YAaCTH AYIM Ha PasHBIX

ypoBHsx; A — addepeHTHEI HeitpoH; b — a-MoTo-
HelipoH

HO BKJIIOYeHHBIX HelipoHoB ITHC, B ToM
YHCIIe PaclOJIOXEHHBIX Ha PajHBIX YPOB-
Hsax LTHC (puc. 2.2). Or yucia HelipoHOB,
YYacTBYIOIUX B OCYIIECTBIEHUN pediiek-
ca, 3aBUCUT 6peMA pedhrekca — IJINTENb-
HOCTb MHTEpBaTa OT Havyajla CTHUMY/IALIHH
0 OKOHYaHHUs oTBeTHOH peakuun. Ca-
MEIMH OBICTpHIMU pediexcaMu SIBJISIOTCS
TIPONIPUOLIEITTUBHHEE, ITIOCKONBKY MX ped-
JIEKTOPHEIE IYTH OBYXHEMpOHHEIE.

ITo peuemnTtopaM, pasgpaxeHue
KOTOPHIX BBI3bIBA€T OTBETHYIO PeaklIHIo,
Pa3INyalT 3KCTEPOLECNTUBHEIE, HHTEPO-
LIENITUBHBIE M IIPONPHUOLIENITUBHEIE ped-
nexchl. [Tocnemune MCMoONb3yoTCA B K-
HMYeCcKOM NpaKTHKe LI OLEHKH COCTOsI-
HuA Bo3bynumMocti ITHC u nuarHocTHkm
BO3MOXHEIX €€ IIOpaXeHUMH.

Ilo oTHOmWEeHHU K GU3HOTO-
THYEeCKHUM CHCTeMaM paiIHyamoT
coOCTBEeHHEIE (BHYTPUCUCTEMHEIE, HAIpH-
Mep, B CUCTeMe ObIXaHMs1) U CONPSXKEHHbIE
(MexcHucTeMHbIe, HaTIpUMep, U3MEHEHWs
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[esITENBHOCTY cepllia IIPY pa3fipaXeHUHU
pellelITOPOB IHIXaTEIbHEIX MyTed) ped-
JIEKChI.

ITo noxanuszauuu pedaex-
TOPHOM Nyru pasivyanT YeHmpars-
Hble pedaexcet (MX Ayra IIPOXOIMT Yepes
LHC) u nepugepuuecxue pegaexcet (X
nyra 3aMbikaeTcs BHe LTHC). Iocnennummn
MOTYT OBITh TOJIEKO BereTaTHBHBIE pedhiek-
CBI; MX TIONPA3IENsIOT Ha UHmMpaopeaknHble
U 3KcmpaopaanHubie (B IIOCIENHEM clydae
pedJIEKC OCYIIeCTBISETCS € yYacTHEM Hell-
POHOB 3KCTPaOPraHHBIX raHIINeB). Ilpu-
MepoM Medncopaanubix pednekxcos agasemca
peduexc Toasua — TopMoXeHHe cokpa-
meHMi cepalla MpM MeXaHWYECKOM pas-
JpaXeHNH XeJIyJKa B OIbITe Ha JIATYIIKE.

Paszeéumue xonuenyuu pegpaexca. Pas-
paboTKa OCHOBHLIX ITOJNIOXeHUH pediek-
TopHOTO NpuHUMIa geAaTeabHocT ITHC
BeJlach Ha MPOTSDKEHHUU IIPUMEPHO IBYX C
TI0JIOBUHON BeKOB. MOXHO Ha3BaTh IATh
OCHOBHBIX 3TaIlOB pa3BUTHS 3TOH KOHIIEI-
M.

Iepeaviii s3man. ChopMynHpoBaHE OCHO-
BB [IOHMMaHMA pedIEKTOPHOTO MPHUH-
uumna gesteapHoctd HHC ¢panilysckuM
€CTECTBOMCIBITaTEIeM U MaTeMaTHUKOM
P. Jexaprom (XVIIB.). ITo ero MHeHMIO,
«8Ce geuwl U ABNEHUA MOMCHO 06BACHUMD
ecmecme@enHo-HayuHoim nymem». P. lekapt
chopMymMpoBa [Ba BaXHBIX MOJOXEHHUS
pednekTopHO Teopuu: 1) NeATENBHOCTH
OpraHu3Ma IpH BHEIIHEM BO3IEHCTBUU
SIBJIsieTCA OTPAaXEHHOMW (BIIOCIENCTBHH ce
CTaiy Ha3wIBaTh pedreKTOpHOM: JaT. ref-
lexus — oTpaxeHHHIN); 2) OTBeTHas pe-
aKIUsg Ha pa3lipaXeHue OCYIIEeCTBIseTCA
€ nomonipio HepBHOM cucTeMnl. ITo P. Ile-
Kapry, gepBEl — 3TO TPYOOUKH, I10 KOTO-
PBIM ¢ orpoMHO# CKOpPOCTBIO IBUXYTCS
“KHBOTHBIE TyXU», MaTepHUaIbHble YaCTH-
Ubl Hen3BecTHOM MpPUPOAEI, KOTOPHIE IIO
HepBaMm rmornazaloT B MBILIILY, BCIEOCTBUE
Yero nocijaeOHAA pa3ayBaeTcs (COKpaliaeT-

cs1). P. lekapT, Kak BUOHO, ObUI IyaTHCTOM,
XOTS U CYUTANL, YTO «KUBOTHEIE TyXU» IIpef-
CTaBJAIOT coO0H MaTepHaibHBIE YACTHIIEL.

Bmopoii sman. DxcnepUMeHTaIbHO
060CHOBaHbI MaTepHAIUCTHYECKHE TIpen-
craBieHus o peduekce (XVII-XIX BB.).
B yacTHOCTH, ycTaHOBJIEHO, 4TO pediek-~
TOpHAasi peakLys MOXET OCYIIECTBIATLCS
Ha OZIHOM MeTaMepe JIATYWIKH (CerMeHT
CIIMHHOTO MO3ra, CBSI3aHHHBIM C «KycoY-
KOM TeJia»). BBISIBICHO, YTO CTHUMYJIEL
MOTYT OBITH He TONbKO BHENIHHUMH, HO U
BHYTPEeHHUMH; YCTAHOBJIEHA POJIb 3aTHUX
(4yBCTBUTENBbHBIX) M NEepeAHUX (IBUTa-
TeJIBHBIX) KOPEIIKOB CIIMHHOTO Mo3ra (3a-
koH bennma—Maxannu). B konne XIX —
Havaye XX BB. ceTMeHTapHble pedJIeKCH
BecbMa akTuBHO u3yyan Y. [lleppuurroH.

Tpemuii saman. O6ocHOBaHO mpen-
cTaBicHHe 00 YHMBEPCATBHOCTH pediek-
ca (.M. Ceuenos, 60-¢ rr. XIX B.). Bro
nonoxenne . M. CeyeHoB — OCHOBO-
MOJIOXHUK PYCCKOH dHU3HOIOTHYECKON
IIKOJH — chopMynTnpoBal cileRylomuM
o6pasoM: «Bce akxmbt cosnamensvHoli u bec-
CO3HamenbHOU HCU3HU no cnocoby npouc-
xoorc0enus cymeo peghaexcol». OH 0G0CHOBaN
TIpPUCNIOCOOUTENLHEIN XapaKrep U3MEeHYH-
BOCTH pedJieKca, OTKPHUI TOPMOXEHUE
pediekcos (1863, LleHTpalbHOE TOPMO-
XeHMe), cyMmMaLuio Bo3Oyxnenusa B [THC
(1868).

Yemeepmuiti 5man (Hadano XX B.).
H.TI1. ITaBnoB OTKphUI yCcIOBHEIE pediek-
Chl M MICTIONIb30BaJl HX KaK OOBEKTUBHBIN
METOA M3YYEeHUS INCUXMYECKOH NeATenb-
HocTH. OH chopMyaupoBal TPpH NMPUH-
uuna pedaeKTopHOM Teopuu: 1) npunyun
demepmunusma (IPUHLUMIT IPUIUHHOCTH),
COIJIacHO KOTOpoMYy no6as pediieKTopHas
peakiusi IPMYMHHO 00YCJIOBJIEHA; 2) NpUH-
uun cmpykmypHocmu, cyTb KOTOpPOTO 3a-
KJII0YaeTCcsl B TOM, 4TO Kaxzaas pediiek-
TOpHas peaKlMsi OCYIIeCTBISETCA C MO-
MOIIBIO ONpEAENCHHBIX CTPYKTYP, IpHYeM
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yeM 6oJIblIe CTPYKTYPHBIX 3JIEMEHTOB y4a-
CTBYET B OCYLIECTBJIEHHU 3TOM peaKiln,
TeM OHa COBepllieHHee; 3) npunyun eouH-
cmea npoyecco8 aHaau3a U cunme3a: HepB-
Has cUCTeMa aHAJIM3HPYeT (pa3iuyaeT) ¢
IIOMOLUBIO PELIENITOPOB M BO3HMKAIOLIHUX
ollyIlleHUH Bce AEUCTBYIOLUE BHELIHHE U
BHYTPEHHHMeE pa3[paXUTeJd U Ha OCHOBa-
HUH 3TOTO aHaIn3a obecrieyuBaeT GopMu-
poBaHMe NPeICTaBJICHNs O AeHCTBYIOLINX
pasipaxuTelsiX U IeJOCTHOM oTBeTHoOM
peakiuy (CHHTE3).

ITamuuit sman. Co3naHo ydeHue o QyHK-
uuoHanbHbIX cucteMax (I1. K. AHoxuH, ce-
peanHa XX B.) — 1. 2.4.

Hepeuzm — 510 KOHLETILINA, IpU3HAIO-
11asi BEAYLIYIO poJIb HEPBHOM CHCTEMEI B pe-
TYJISSLIMH QYHKLIMA BceX OpraHoB U TKaHel
oprann3Ma (GU3NONOTUYECKUH HEPBU3M).
KoHnenius HepBHU3Ma Ipolljia BeCbMa
IUTMHHBIA UCTOPUYECKUH ITyTh pa3BUTHsI, B
ee 0OOCHOBaHHMM YYacTBOBATN MHOIMe BEI-
nawoniuecs yyeHsie: P. Jlexkapt (1596—1650),
®. Topman (1660—1742), V. Kymien (1712—
1790), E. O. MyxuH (1817), 1. M. CeueHoB
(1829-1905), C.II. Borkun (1832—1889),
N.1I1. ITaBnos (1849—1936).

Perymsiuus pyHKumMu opraHa ocyiect-
BJISIETCS C YYaCTHEM HEPBHOIO LIEHTpa.

Hepenwiii yenmp — 510 COBOKYITHOCTB
HEMPOHOB, PacIONOXEHHEIX Ha Pa3IMYHbIX
ypoBHsx LHTHC, mocTaToyHEIX I peryns-
MM GYHKIMM OpTraHa COIJIACHO IIOTpel-
HOCTSAM opraHuaMa. Hampumep, HeiipoHEI
IBIXaTEJILHOTO LICHTpa paclo/araloTcs 1 B
CIIMHHOM MO3T€, U B IPOJOJITOBAaTOM MO3-
re, ¥ B MocTy. OIHaKo CpeAy HECKOJILKMX
TPYII KJIETOK, pacnoJIOXeHHBIX Ha pa3-
JNYHEIX ypoBHsax [IHC, o6sryHo uMeeT-
Cs IIaBHas 4acTh LleHTpa. [1aBHas yacTh
IOBbIXaTeJbHOTO I[eHTPa HAaXOOUTCH B IPO-
JOJITOBAaTOM MO3re U BKJIIOYaeT HHCIIpa-
TOPHBIEe M 3KCIIUpPATOpHbIe HEHPOHBI, KO-
TOpble B3aMMOIEMCTBYIOT C HelipoHaMu
MOCTa U MMOChLUIAIOT MMITYJIbChI K MOTOHEH-

POHaM CNIHHHOTO Mo3ra., HepBHEIH LICHTP
pealn3yeT cBoe BIUsAHUE Ha 3¢ deKTopH!
00 HEeNoCcpeICTBEHHO € MOMOIILIO 3¢ -
(depeHTHBIX UMITYJIbCOB COMAaTHUYeCKON U
BereTaTUBHOW HEPBHOM cUCTEMBI, 1HOO ¢
IIOMOIIBI0 aKTUBAllUM BBIPAGOTKH COOT-
BETCTBYIOLIMX ropMOHOB. Kpome HepBHO#
peryjasiyy, B opraHu3sMe UMeTCsS ryMo-
paJIbHBI MU MUOTEHHBI MEXaHU3MEI pery-
JSALIMH.

2.2. TymopansHas
M MHOTE€HHAf Peryaanusa

IyMopasnbHas peryJsiius oCyInecTBAsIeTCs
¢ MOMOINBIO TOPMOHOB (TJ1. 8), TKaHeBHIX
TOPMOHOB, MEAMATOPOB U MeTaGOIUTOB.

Poav meduamopoe 6 pezyasyuu Qynxuui
opeanusma. Kax M3BeCTHO, YacTh MeIMAaTO-
POB (aLlETWIXOIHNH, KaTeX0JIaMUHBI, Cepo-
TOHMH), BhIIEJIAEMBIX HEpBHEIMM OKOHYa-
HMSIMH B CHHAIITHYECKYIO LIeTb, IIONagaeT
B KPOBb, Pa3HOCHUTCSA 110 BCEMY OPTaH U3MY
M OeHCTBYeT Ha BCe OpraHbl M TKaHH, B
KOTOPHIX MMEIOTCSA COOTBETCTBYIOIIHE pe-
LETITOPH. DTO AeCTBUE MPOUCXOIUT IO-
CTOSHHO, OHO IOTIOJHAET AeHCTBHE HEPB-
HOM CHCTEMBI, peaTu3yeMOM OCpeNCTBOM
HEPBHO-MEILIIEYHBIX CMHAIICOB M CHHAII-
coB, 06pa3yeMbIX Ha CEKPETOPHBIX KJIeTKax
(B OCHOBHOM, 3TO ITHIL€BapUTEJIbHEIE Xe-
sne3nl). Takum oGpa3oM, MeaHaTOpBEI, 1IUp-
KY/THUPYIOIIME B KPOBH, YYacTBYIOT B MOA-
IepXaHUU UcxonHoro ¢oHa — paboyero
cOoCTOsTHMS opraHoB. OnHaKo MpH yBeTH-
YeHHH aKTUBHOCTH HEPBHOM CUCTEMEI BO3-
pacTaeT BLIGPOC MeANATOPOB U KOJUYECTBO
HX B KPOBH, YTO TAKX€ BHOCUT HEKOTOPRIN
BKJIaJI B U3MEHEHNE UHTEHCUBHOCTH paGo-
THI OPTaHOB.

Pezyrauun pynxuuii nocpedcmeom mxa-
HeGHx 20pMON06. DTH BEIECTBA IIpe]-
CTaBJIAIOT co60i OHOTeHHBIE aMUHBI (TH-
CTaMMH, CEPOTOHHH), NMPOCTArJaHIUHHI,
KMHUHE (KaJUIMKpeuH, O6paqUKUHUH) U
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1p. OHY 3aHMMAIOT IIPOMEXYTOYHOE MOJIO-
XeHHe MeXIy TOpMOHaMHM (MM IOCBsAlIeHa
1. 8) 1 MeTaboNMMTaMU KaK T'yMOpPaJIbHBI-
MH baKTopaMU peryusiliiu (napakpunus;
pery/Ialus ¢ MOMOIIbI0 TOPMOHOB — 3H-
JoKkpuHus). DTU BeilleCTBA OKa3bIBaloOT pe-
ryndpyiolliee BIAAHHME Ha KIETKH TKaHeH
[TOCPEICTBOM HU3MEHEHMs ux 6uodusnde-
CKHX CBOWCTB (IPOHMLIa€MOCTH MeMOpaH,
ux BO30yIMMOCTH), HHTEHCUBHOCTHU 00-
MEHHBIX NPOLIECCOB, YYBCTBUTEIbHOCTH
KJIETOYHBIX pelenTopoB, obpa3oBaHus
BTOPHIX MOcpeqHUKOB. B pesynrrare m3-
MEHsIETCS YYBCTBUTEJIBHOCTDh KJIETOK K
HepPBHBIM ¥ 'yMOPaJIbHBIM BIUAHUAM. [1o-
3TOMY TKaHeBble TOPMOHBI Ha3bIBaIOT MO-
IYJIATOpaMH PETYIATOPHBIX CUTHATIOB: OHU
OKa3hIBalOT MOAYJIMpYOLice BIusAHuE. Tka-
HeBbIE TOPMOHBI 00pa3yIoTCs HeceIMaIN-
3UpOBAaHHKIMHM KJIETKaMM, HO JEHCTBYIOT
OHHM MOCPEACTBOM CIIeLIMaTU3UPOBAHHBIX
KJIETOYHBIX pelenTopoB. BrinensioT Tak-
Xe IMOHATUE «@YTOKPUHMSI» — pery/siluus
GyHKUMH caMyX KJIETOK, KOTOPHIE BbLIEIIs-
10T BeniecTBO. HanmpuMep, HopalpeHaTHH,
BBIOEIIIEMbIN CUMIIATUYECKUMK HEPBHEIMUA
OKOHYaHMSIMU B OOJIBIIUX AO3aX, YTHETAET
BHIOpOC HOpalIpeHalHHa 3TUM Xe OKOH-
YaHHEM, B MaJIbIX J03aX — CTUMYJIMpPYET
Tpolecc.

Pezyanuusn c nomoutvio memabosumoe —
IIpONyKTOB, 06pa3yroIINXCsl B OpraHu3Me
B Mpoliecce o6MeHa BellecTB, U3IMEHEHUS
pH u ocMonsnpHOCTH. DTO — yroibHas,
MoOJIoYHasi, MUPOBMHOTpagHas U aJleHH-
JIOBasi KMCJIOTH, aMUHOKHCJIOTH, HYKJIE-
OTHUAH, KOPEepMEeHThl, HOHHE M CIOBMT,
n3meHenus pH. Peryasinusa ¢ moMomisio
MeTaboaUTOB Ha pPaHHMX 3Tamnax ¢puiore-
Hesa Oplna eaMHCTBeHHOMN. MeTaGoauTh
ONHOM KJIETKHM HENOCPEICTBEHHO BJIWSIH
Ha npyryto, coceqHIO0 KJIETKY WIH TPYIITY
KJI€TOK, KOTOpEIE, B CBOIO O4Yepedb, TAKUM
Xe crioco6oM AeHCTBOBATH Ha ClIeAyIOLIHe
Klerku (KOHTaKTHAas peryasilius).

C nmosiBNeHNeM reMOTMMbB M COCYIHUCTOR
CHUCTEMBI MeTaGOJIUTH CTATH IepeaaBaTh-
¢ K OPYTMM KJIeTKaM OpraHM3Ma C JiBH-
Xylueiics remoauMdoit Ha Goabpinue pac-
CTOSIHMS, IIPHYEM OCYHIECTBIATLCS 3TO
ctaso O6ricTpee. 3aTeM MOABUIACH HEPB-
Hasl cUcTeMa KaK peryaupyioliias CUCTeMa,
a elle Mo3Xe — SHIOOKPHHHEIE XeJe3hl.
MeTaGoUThI AECTBYIOT, B OCHOBHOM, KaK
MecTHEIe perynsatopsl. [IppMepoM MecTHOM
TYMOPIBHOH PETYSILIMM MOXET CIYXHTh
TUIepeMuss MHTeHCUBHO paboTalolneii
CKeJICTHOM MBILIIBI: HaKAIUIMBAKOIMECS
MeTaboNUTH 06ecleynBaOT paclIMpeHHe
KPOBEHOCHBIX COCYAOB, YTO YBEJIHYHBaeT
JOCTaBKy KMCJIOpO/ia M THUTaTEJIbHEIX Be-
1IeCTB K Mulie. MeTaGoIUTEI MOTYT BJIH-
SITb 1 Ha OpYyrue opraHbel U TKaHU, Ha ak-
THBHOCTh HEepPBHBIX LleHTpoB. HampuMmep,
HaKOIUIEHHE YTOJbHON KHCJIOTHI B KPOBH
BeZleT K BO3OYXICHMIO ARIXaTeIbHOTO I[eH-
Tpa ¥ YCHICHHIO JIBIXaHMs.

Muozennviii mexanuam pezyasyuu GypHO
NPOTPECCUPOBAJ C Pa3BUTHEM MBIILIEYHOM!
CHCTEMBI B ITpoliecce 3BOMIOLIMM, YTO CBSI-
3aHO C MHTeHCHU(DUKaALIMeH OBUraTeJbHON
AKTHBHOCTH XWBOTHEIX. OpraHusM YeJio-
BeKa IIpUMepHO Ha 50 % COCTOMT M3 MBIIIL
10 cBoei Macce. DTo cKeleTHas MycKyJla-
Typa (40 % MaccHl Tena), MBIIIIIA cepaLia
Y IJ1afKre MBI BHYTPEHHHX OPraHOB
(cocynos, crenku XKKT u MouyeBoro Imy3ni-
paugp.).CYMHOCTb MUOTEHHOTO
MeXaHH3Ma pPeTryasAliMHd COCTOMT
B TOM, YTO NpeABapUTEIbHOE YMEPEHHOE
pacTsIXeHHe CKeJeTHON MM cepledyHOM
MBIIIL YBETUIMBAET CIIY MX COKPAIleHMIA.
COKpaTHTCJ'IBHaH AKTUBHOCTB rnazu(oﬁ
MbIIINBI TAKXKE 3aBUCUT OT CTEIICHHU e¢e pac-
TsoKeHus. [Ipy yBenMueHUM HamoJHEeHUA
opraHa TOHYC rnam(oﬁ MBILIIIBI CHaYyaJia
BO3pacTaeT, a 3aTeéM BO3BpalllaeTCsAa K UC-
XOTHOMY YPOBHIO (IUTaCTUYHOCTD ITIanKOM
MBIIIIBI), 9TO oOecledYnBaeT Peryisuio
TOHYCA COCynoOB U HAIIOJIHCHHUE BHYTPCH-
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HHX IIOJILIX OpraHoB 6e3 cyIecTBeHHOTO
MOBBIIIIEHUS JaBIeHHsI B HUX (o orpene-
neHHO# BeanuMHbl). [IpM ymeHbIIeHUH
HaloJHeHus OpraHa IMPOUCXOIAT IPOTH-
BOIOJIOXHBIE U3MEHEHHS.

2.3. EZMHCTBO H 0CO6eHHOCTH
peryasaToOpHEIX
MexaHu3MoOB. DyEKIUR
reMaTodauedaanIecKoro
6apsepa

Eouncmeo pezyaamoprulx Mexanuzmoe 3a-
KII0YaeTcA B HX B3auMoneicTBUU. Tak, B
ciIydae yBeJIMYEHUs COAEepXaHUs yTIIeKHUC-
JIoTO ra3a B KPOBH, BO30YXIaloTCsI XeMope-
LIENTOPHl aOPTATBHOA ¥ CHHOKapOTHUIHOMN
pedeKCOTeHHEIX 30H, TIPH 3TOM YBeJIH-
YHUBAETCS MMOTOK MMIIYJIbCOB II0 COOTBET-
ctByromnM HepBaM B ITHC, a oTryna — x
IBIXaTeJIbHOM MYCKyJaType, 4TO BeleT K
yYalleHHIO ¥ YIITyOIeHUIO NBIXaHWs. YTie-
KMCIIBIA ra3 neicTByeT Ha ObIXaTeIbHBIN
LIEHTP H HENOCPEICTBEHHO, YTO TOXE BBI-
3BIBaeT yCIeHHe AbIXxaHus. [1pu mefcTBUH
XOJIOOHOTO BO3llyXa Ha TepMOpelleNTOPhI
KOXH yBeJIM4MBaeTcs oTok addepeHTHHX
uMynscoB B LTHC, 4yro BefeT X BRIGpOCY
TOPMOHOB, HUHTEHCHUDUIINPYIOIIUX OOMeH
BEIleCTB, U K YBEJIMIEHUIO TEILIOTIPOMYK-
LIMK. Sinpa TMIIOTaNaMyca BEIpabaThIBAIOT
HelporopMoHsl, peryrupyomue GyHK-
LU0 3HOIOKPUHHBIX XeJle3 ¢ MOMOIIBIO
afeqorunodusa.

Ocobennocmu nepenozo u zymopaasiozo
Mexanuzmoe pezyaauuu Gynxuuii opzanusma

HepBsHas perynauusa sasng-
€TCHA Beayu e — el nmomunHsiercs
9HIOKPHUHHAs CHUCTeMa.

PasnnuyHasa cKkopocTh CBA3M:
HEPBHHIH UMITYJILC pacpOCTPaHAETCS C
OrpOMHOM cKopocThio — a0 120 M/c. Be-
IECTBO, MOMajawpliee B KPOBb MPOXOLUT
ONVH pa3 yepe3 Bech OpraHu3M (6osbInoi
M MasTBIf KpYyT KpoBoobpanieHus) 3a 22 c.

Y ryMopalbHOro ¥ HepBHO-
ro MeXaHH3MOB peryisuuu QyHkK-
HHUH crioco6bl CBA3M Pa3IMYHLL: y HEpBHOM
CHCTEMBI — HEPBHBIN MMIIYJIbLC KaK YHU-
BepCaJIbHEIA CUTHAJI, a Y TYMOPaJIbHOTO
MeXaHH3Ma CBSI3b C peryJUpyeMBIM Opra-
HOM WIH TKaHbIO OCYIIECTBJISIETCS C MO-
MOIIBIO PA3TMYHBIX XHMMHYECKHUX BELLECTB
(ropMOHEI, MEAHATOPEI, METaOOIUTEHI U ITa-
paropMoHbI). HekoTopble MequaTophl, Ha-
MpUMep KaTexoJlaMMHBI, ToNafias B KpOBb,
MOT'YT IeHcTBOBaTh He TOJILKO B MECTE MX
BhlI€JIeHUS] HEPBHBIMH OKOHYaHUAMH, HO
W Ha ApYTHe OpraHBl ¥ TKaHU OpraHu3Ma.

HepBHass cucrtreMa MoXeT
OKa3bBaTh TOYHOE, JOKaJbHOE
BJIMAHHE Ha OTHEJbHBIN OopraH WIX Aaxe
Ha TPYNIYy KJIETOK 3TOTO OpraHa (pas-
AUYHAs mouHocmb céa3u). Tak, HepBHas
CHCTEMa MOXET BHI3BIBaTh COKpallleHUs
MBILIL] OAHOrO KaKoro-to majiblia pyKH,
He BHI3bIBasi COKpallleHWH MBI Bcel
KOHEYHOCTH WJIH OPYTHX IMaabLeB. XU-
MHYecKHe BelllecTBa, Iolanasi B KpOBb,
Pa3HOCATCA 110 BceMY OpraHH3MY M Aeii-
CTBYIOT HepedKO Ha MHOTHE OpTaHH U
TKaHU — CUCTEMHEIA (reHepalM3oBaH-
HBIit) XapakTep BaAuAHUA. Hanpumep,
aIpeHalMH, THPOKCHH, IoMagas B KPOBb,
Pa3HOCSTCS MO BCEMY OpraHU3My U AeH-
CTBYIOT Ha KJIETKHM BC€X OpPraHOB M TKaHeH
opranusma. CleyeT, OMHaKO, 3aMETHUTb,
4TO U Y TYMOPAJIBHOTO MeXaHH3Ma Hepel-
KO MMeeTCsI TOYHBIN ampecaT BOo3AeHCTBHIA.
Tak, KOPTHKOTPOIIMH XOTS M Pa3HOCHUTCA
C KPOBBIO TI0 BCeMY OpPraHHU3MYy, HO Ieii-
CTBYET TOJBKO Ha KOpY HaANOYeYHUKOB.
Tupeotpomnusiit ropmot (TTT) perynupyer
byHKIHO IUTOBHIHON Xee3nl. B cBolo
oyepelb, M HEpBHasi CHCTEMa MOXeT OKa-
3bIBaTh T€HCPpATIN30BaHHOC BJIUSAHHNEC, YTO
XapakTepHO JUIs CHMITaTHYeCKOM HEpBHOM
CHCTEMEI — B 3KCTPEMAIbHHBIX YCIOBHAX
OHa MOOWIN3yeT pecypchl BCero opraHus-
Ma IUis1 OOCTUXEHWS LIeJIN.
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Bo3MOXHO NPOTHUBOMOMOX-
Hoe BausaHHUe BAB Ha oguu m TOT
Xe OpraH B 3aBUCHMMOCTH OT TOYKH IIpH-
JIOXEHMS NeHCTBUS 3TOr0 XMMHUYECKOTro
pelllecTBa. AIpeHalUH, HalpuMep, NpHU
HEITOCPEICTBEHHOM IEeHCTBMM Ha cepllie
CTUMYIUpPYET ero paboTy, a IpH BBENCHUU
B JIMKBOp, Bo36yXnas IeHTpH OyXnao-
LIMX HEPBOB, OH, HA06OPOT, TOPMO3UT ee.
VrojbHasA KMCIOTa, OEWCTBYA NpPsIMO Ha
KPOBEHOCHBIE COCYbI, BhI3bIBacT MX pac-
LIMpEeHUe, a TTIOCPEICTBOM BO30YXIEHUS
LIeHTpa KpoBoobpallleHUsA — CYXeHHe.
ITosTOMY pe3yabTaT neHcTBUA XMMHYe-
CKOI'O BEIECTBa MOXET 3aBUCETh OT TOTO,
MIPOHMKAET JIU OHO B LIepe6POCTIHHATIBHYIO
XHMIKOCTh yepe3 reMarosHLedaTndecKUn
6apeep (I'DB) win HeT.

Dyurcyuu IDb. Tematosnuedarnyeckuit
6aphep BHIIIOJNHAET pETYJAUP YO IIY I0
& y H K I1 ¥ 10, KOTOpasi 3aKJII09aeTCs B TOM,
yTO0 OH PopMHpYeT 0cobylI0 BHYTPEHHIOK
cpeny Mo3ra, obecneuuBamoIIyl0 ONTH-
MaIbHBIA DEXUM JEATEIPHOCTH HEPBHBIX
KJIETOK, ¥ U30HMpaTeIbHO NNPOITyCcKaeT MHO-
I'Me T'yMOpaJibHble BellleCTBa, HallpuMep
yraekucaslif ras. Ilocmenuuii, meiicTpys
Ha JIbIXaTe/IbHbIM, CepaeYHO-COCYMUCTHIA
Y IpyTHe LeHTPHl, peryaIupyeT GyHKIHIO
COOTBETCTBYIOIIMX CHCTeM opraHu3Ma. ba-
PbEPHYI0 QYHKIIVIO BHITIOTHSET HAOTEHI
KanmWIsSpOB Mo3ra, a Takxe Oa3zanbHas
MeM6paHa, oKpyXalpulas Kamwuisip CHa-
pPyxu. Ux sHOOTeNHI MMeeT oYeHb Masio
Mop, y3Kkue IleleBble KOHTAKTH MEXIY
KJIETKaMH, TIOYTH JIMIIEeH «0KOH». CocTaB-
HOW YacThIO ABISIOTCA TaKXKe NIHaIbHEIE
KJIeTKH, obpa3syooiuue cBoeobpa3Hble HyT-
JSIpEI BOKPYT KalWUISPOB, MOKPHBAOLIKE
OoKoJio 90 % nx nosepxHocTd. HanGos-
M BKJIAZl B pasBUTHE NMpEACTABAEHH O
I'SB BHecna JI. C. IllTepH. DroT Gapsep
TIponycKaeT BOAY, MOHBI, TIIOKO3Y, aMHHO-
KMCJIOTEI, Ta3bl, HO 3allepXUBaeT MHOTHe
$HU3MOIOrNYeCKH aKTHBHEIE BEIECTBA: 10~

daMuH, MHCYIIUH, aIpeHaTNH, TAPOKCHH,
cepotoHuH. OnHako B I'Db cymecTtByioT
«OKHa», Yyepe3 KOTOphIe COOTBETCTBYIOLIME
KJIETKHM MO3Ta (XeMOPELIENITOPHI) IIOJYYaloT
npsAMYI0 HHGOPMaIHIO 0 HATMYHH B KPOBU
TOPMOHOB U IPYTHX, HE IIPOHUKAIOIHHUX Ye-
pe3 Gaphep BeliecTB; KIETKH MO3ra BhIlle-
JITIOT ¥ CBOM HeHpoceKpeThl. 30HKI MO3ra,
He UMelolliie cobctBeHHoro I'DB, — 3To
runodus, 3nndU3, HEKOTOPHIE OTHENbI TH-
roTajlaMyca ¥ IpoAoJIroBaToro Mo3ra.
3amurtHasa bdyukuus I'9b —
5TO IpeAOoTBpallleHUe IOoNagaHusA MUKpPO-
60B, YyXepOOHEIX UIH TOKCUYHEIX Be-
LIECTB K30- M SHAOTeHHOM MPHPOILI B
MEXKJIETOYHEIE IPOCTPaHCTBa Mo3ra. I'9b
He IpoNycKaeT MHOTHE JIeKapCTBEHHEIE
BelllecTBa, YTO HEOOXOAMMO YYUTHIBATH B
KIMHHYECKOHR MpaKTHKe — TIpH BO3MEii-
ctBuM Ha IIHC crenyer monbupars mpe-
napart, KOTophlii mpoHHUKaeT 4yepe3 I'Db,
HHave ero AeicTBue He AacT 3¢ dexra..

2.4. CucreMHBIH NpHENHI
peryaanuu GyEKImit
opraEm3ma

Ilonamue o cucmemuom npunyune pezyasn-
Yuu. DTOT TIPUHIUII PEry/SILUH 3aKIio4a-
€TCS B TOM, YTO pa3jiMYHBIe IIOKa3aTelu
OpraHM3Ma IoAAepXMBaIOTCSI Ha ONTH-
MaJIbHOM YpOBHE C IIOMOIIbIO MHOTHX Op-
raHoB ¥ cucreM. Hanpumep, Po, n Pco,
obecredynBalOTCs AESATENBHOCTBIO Cepley-
HO-COCYAUCTOM, AbIXaTeIbHOW, HEPBHO-
MEIIIEYHON CHCTEMBI, CHCTEMOW KpOBH.
OHU 0O0BeOUHSIOTCS B pa3IMYHbIe PyHK-
IUOHANIbHBIE cUcTeMbl. [IpeacTaBienune o
byHKUMOHANBHEIX cHcTeMax paspaboTai
I1.K. AHoxuH B cepenune XX B. B mo-
ciemgHWe TOnbl TeopUs GYHKIMOHAIBHEIX
cucteM ycreinHo paspuBaetrcs K. B. Cyna-
KOBBIM M €ro COTpYAHHUKaMH.
OyHKIIMOHANbHAsL CUCTEMa — 3T0 OH-
HaMH4yecKasi COBOKYTHOCTh pa3jIM4YHBIX



IhaBa 2. XapakTepucTHKa peTryISTOPHBIX MEXaHH3MOB

46
IMOIMOHAJIbHOe
HanpsiKeHne
Duamsecras ComaTnyeckast i
APy NoBefleHYecKas TonesHblit
peryasuus \ Sddexrophr /‘ peaynisTat %
HepsHzrit (paboune 2 E
LIEHTD BereratuBnas / OpraHbl) E 5
Heitporopmo- MeTtabomnam % 5,
BremHue HaJbHast 28
BO3/IeHCTBUS peryasius

ObpaTHasi cBsSI3b

Puc. 2.3. Obmas cxeMa roMeoCTaTH4ecKoit PyHKIUNOHATBHOM CHCTEMBI — Perynauuu pusno-
Jorndeckux nokasareneii (o I1. K. AHoxuHY, ¢ U3MeHEHNAMM)

OpraHoB U GU3INOJOTUYECKHX CHUCTEM,
06beIMHSIONINXCS JUTIST JOCTHKEHUS TIpH-
CIIoCOGUTENIBHOTO (I10JIE3HOT0) VIS Opra-
HHU3Ma pe3yiabTara (puc. 2.3).

PaznuyaioT roMeocTaTMYecKue U Io-
BeileHYecKe PYHKIIMOHAIbHBIE CUCTEMEL.
ToMeocTaTdeckyie cUCTEMHI obecIeynBa-
10T ToflepXaHUe Ha ONTUMAaIbHOM A
MeTaboN1M3Ma ypOBHe Pa3JUYHEIX ITOKa-
3aTteneil opranusma (Hanpumep, pH, All).
910 IOoCTUTraeTCA IOCPEICTBOM N3MEHEHHSA
MHTEHCUBHOCTH paboThl BHYTPEHHHUX Opra-
HoB. [Toe3HbIM pe3yasTaToOM IMOBeIeHYe-
CKOH GYHKUMOHATBHOM CUCTEMB ABJIAETCSA
COLMAIBHBIN, ORITOBOM ycrex (MonydeHHe
0o6pa3oBaHMsI, JOCTHXEHNE BEIAAIONINXCS
CNOPTUBHBIX Pe3yJIbTaTOB U T.I.), YIO-
BJIeTBOpeHME OHONOTHYECKOM TOoTpe6GHO-
cty. [ToBeneHyeckne peakilUM HepeldKo
SIBISIIOTCSI COCTAaBHBIM 3JIeMEHTOM TOMEO-
CTaTUYeCKOM DYHKUMOHAIBHOM CHCTEMBI
(HampuMep, HOMCK M IIPHEM BOIBI ¥ UM
B CJTy4yae MX HeocTaTKa B opranuame). Io-
BelleHYecKas GpyHKUIMOHAIbHasg CHCTeMa
MoXeT GopMUPOBATHCS OPraHU3MOM C
uenblo U3baBieHUsa wiam n3GeraHus Aeii-
CTBUsI BpeQHEIX pa3ipaxureieif. B cBoio
oyepens, Mobble MoBeleHUYeCKHEe peakKliMi
OpraHusmMa obecreyuBarOTCA OeATCJIbHOC-
ThI0O GYHKIMOHATBHBIX FOMEOCTaTUYECKHX
cucTeM. TakuM oOpa3oM, MoBedeHYECKHE

$yHKUIMOHANBLHEIE CUCTEME] BKIIOYAIOT B
peakllMi BHYTpEHHUE OpraHbl ¥ OMOPHO-
IBHUTaTENIbHBINA almapar.

IToBenenyeckas GyHKIIMOHANIbHAS CHC-

TeMa orMcaHa B 1. 19.2.
OyHKUIHOHATBHEIE CHCTEMBI GOPMHPY-

10TCs U3 GUBHOTOTHYECKHUX CHCTEM.
Du3zuonozuveckas cucmema — TeHETH-

yecKM chOpMHUPOBaHHasi COBOKYITHOCTh

OpraHoB M TKaHeil opraHm3Ma, BBHITIONIHSA -

olIas onpeneaeHHy0 GYHKIUOO (HanpH-

Mep, cucTeMa ObIXaHUsA).

Cmpyxmypa pusuosozunecxoli cucmemu!
éKxatoMaem:

1) ynpaensrouee ycmpolicmeéo — HepBHBIR
LIEHTp, NpeAcTaBsionuii coboi 06b-
eqUHEHHEe silep pa3IMIHbIX YPOBHeH
OHC;

2) ebixodHble KaHaabl (HEpBBI U TODMOHBI);

3) ucnosnumenvhvie opeanvt — 3ddexTo-
PHI, o0ecIieurBaloLIe B Xone GU3H0I0-
I'MYeCKOM NesITeIFHOCTH ToAnepXaHue
peryamupyeMoro Ipoliecca, roKasartess
Ha HEKOTOPOM ONTUMAIBHOM YPOBHE
(TToe3HBINH pe3yNbTaT OeATeIbHOCTH
GYHKIIMOHAIBHOM CUCTEMBI);

4) peyenmopv: pesysbmama (CEHCOPHEIE
peuenTopLI) — JaTYHUKH, BOCIIDUHHU-
Mampllue HH(bOpMaLIPIlO O ITapaMeTpax
OTKJIOHEHMS PEryJINpyeMoro Ipoliecca,
IIoKa3aTeysi OT ONITUMAJIBHOTO YPOBHSA;
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5) kaHan obpamnoi cea3u (BXOOHEIC Ka-
Hanbl), "HopMUpYOLIHNE HEPBHEIA
LEHTP ¢ noMolisio abdepeHTHON UM-
MyJbCallMM OT PeLeNTOPOB pe3yJkTaTa
0 JOCTaTOYHOCTH WIM HeZOCTaTOYHO-
cTd 3P deKTOpHEIX yCHUIUH IO IMOn-
JlepXaHUIO pPeryJIUpyeMoro mpolecca,
foxasarejisi Ha ONTUMalbHOM YPOBHE.
DT UMIIYAbCH IO KaHajlaM oGpaTHOH
CBSI3M IIOCTYNAlOT B HEPBHBIA LIEHTP,
peryJMpyouui ToT Wi¥ MHOH Iokasa-
TeJb.

O6paTHas cBA3b OCYINECTBIIIETCA TaK-
Xe ¢ TIOMOIIBI0 TYMOPaJbHbIX BELIECTB.
Memab6oaumui, nonaznasi B KpoBb, a C Kpo-
oo — B LTHC, deiicmeyrom u na coomeem-
cmeyloujue YyeHmpol, U3MEHeHNe aKTHBHO-
CTH KOTOPBIX OKa3blBaeT KOpPHUTHpYIOLlee
BIMSIHAE Ha OpraHbl U TKaHW OpraHu3Ma.
Memaboaume: delicmeyiom maxce Ha cam
pabomarowuii opean, ¥mo eedem Kk pacuiupe-
HUIO cOCY008 U yAy4uuleHUro oOMeRa eewecms
68 opeane, U Ha peyenmopbi pabovezo opzara
(W14 OpraHOB) — peELIEIITOPEI pe3yJIbTaTa,
9TO TOXE OTpaXaeTcsl Ha aKTUBHOCTH pe-
LIEIITOPOB H, €CTECTBEHHO, Ha UMIIyJbca-
uvM B abdepeHTHHIX NMyTAX, IPOBOASLIUX
uMItynbesl B LTHC no npuHnunmy o6paTHoi
CBA3YU U CIIOCOOCTBYIOLINE HOPMATU3ALUH
PEryIupyeMoro rokasares.

Hanpumep, npn yBenndenun Al xpo-
BHM B GoJIbIei CTeIeHN HaYMHAIOT pasJipa-
XaTbcsi 6apopeLienTOphl pedIeKCOreHHBIX
COCYIMCTEIX 30H, B pe3yJIbTaTe 4ero yBeJIu-
YHBaeTcs NMOToK ummyiascoB B [THC — B
LeHTp KpoBooOpalueHusi. Bzanmoneiicreue
HeHpPOHOB 3TOTO LIEHTPa M U3MEHEHUS NH-
TEHCHBHOCTH 3¢ hepeHTHO! UMITY IbCAIIUM
BEAYT K ocnableHNIo NeATeTbHOCTH cepl-
1la ¥ paCIIUPEHUIO KPOBEHOCHEIX COCYIOB,
AJl KpoBY cHUXaeTcsl.

Ecnun xe onHoit ¢pusnonoruveckoit
CHCTEMBI 0Ka3aJIoCh HEAOCTATOYHO M MTOKa-
3aTejIb OpraHU3Ma OCTaeTCsi IIOBHIIIEHHEIM
WIM MOHUXEeHHHM (Hampumep, All), Tto

¢dbopmupyeTcsi GyHKIIMOHANBLHAS CHCTEMa,
BKJTIOYaloasi JONMOJHUTEIbHbIE PHU3NO-
JIOTMYECKHME CHCTEMBI — BBIIETUTEIBHYIO
(6onbIe BOOBI BEIBOOUTCHA M3 OpPraHH3Ma,
AJl cHHXaeTCcs — HOPMAIM3YeTCs ), IHIO0-
KPUMHHYIO (alpeHaINH, aHTMOTECH3HH).
Ocnoenbie npunyunvl popmupoeanus u
desmeasnocmu 20Meocmamuveckux QyHK-
YUOHAABLHBIX CUCMEM 3Pen020 Op2anu3mMa
N3omMmopdusm dyHKuHO-
HaJlbHHX cHcTeM. Bce dyHkimo-
HaJIbHBI€ CUCTEMBI ITOCTPOSHBI IPUHIUIIH -
aTbHO ONMHAKOBO. BMecTe ¢ TeM OHH MOTYT
OTJIMYAThCA APYT OT ApYTa I10 CTETNIEHH pa3-
BETBICHHOCTH KaK UEHTPAJIbHBIX, TaK H IIe-
pudepnieckux MexanusmMon. HeoGxonnmo
MONYEPKHYTh, YTO CUCTEMOOOPa3yIOLIUM
daxTopoM siBIsieTCA MMONE3HBIN A XKM3-
HeeATeJIbHOCTH OpraHU3Ma MpUCIIocoOH-
TeJIbHBIMA pe3yIbTaT. Psin roMeocTaTHIeCKMX
GYHKITHOHANBHEIX CUCTEM IIpeACTaBIcH
HUCKITIOYUTETBHO BHYTPEHHUMH TeHEeTHYe-
CKH IeTepMHUHMPOBAaHHBIMM MEXaHN3MaMH
BereTaTUBHON HEPBHO-TOPMOHAILHOM pe-
TYAALMH ¥ He BKIIOYaeT MeXaHHU3MEI I10-
BeIEHYECKOM COMaTMYeCKOH peryiIfalvu.
IIpumepoM sBAsIIOTCH GYHKIIMOHAIBHEIE
CHUCTEMBI, OIlpelesAoIe ONTHMalIbHEIE
Ui oOMeHa BellleCTB KPOBAHOE IaBICHUE,
coIepXaHue HOHOB B KpoBH, pH BHYTpeH-
He#l cpedsl OpraHU3Ma, He BEI3EIBAIOLIME
OUIYIUEHUIi ¥ He TTOOYXAalolHe OPTaHU3IM
K MOBeIeHYECKUM peakLMsaM. Psa rome-
ocTaTHYeckUX GYHKLIMOHANBHBIX CUCTEM
BKJIIOYAET lLieJIeHATpaBIeHHOe TOBeeHHe
BO BHelIHel cpelie Ha 6a3ze NOMHUHUPY-
OIIUX MOTHBAllMOHHHIX BO36YXIeHUIA,
OTpaXaroUIUX CIBUTH Pa3IMYHEIX ITOKa-
3aresieii MeTaGoNIM3Ma, COMPOBOXAAIOIIIHN-
€Ccsl BOSHMKHOBEHHEM COOTBETCTBYIOLIHX
omynieHui. B aToM ciygae cuctemMoo-
6pasylomiuM GakToOpoM SIBISIETCS TaKXKe
u MotuBauus. [Ipumepamu Ttaxux dyHK-
LMOHANTBHEIX CHUCTEM SIBJIAIOTCS CHCTEMBHI,
obecneyuBapUIve NoAIepXaHUe OITH-
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MaJIbHOTO YPOBHS IUTaTENbHEIX BelleCTB
B OpraHM3Me, OCMOTHYECKOTO JaBIEHHUS U
o6beMa XHIKOCTH, BO3OYXIeHHEe KOTOPBIX
COMPOBOXIAETCs BOSHUKHOBEHHUEM COOT-
BETCTBYIOIUX OLIYIIeHUii. B aToM citydae
OIOpHO-IBHUIaTEIbHEIA allllapaT BhICTYIIA-
eT KaK cOCTaBHasi 4acTh 3¢ deKkropa — pa-
6overo opraHa. JocTHXeHMe TOJE3HOTO
pe3yiabTaTa obecreynBaeTCs yCHICHHEM X
COKpaTUTEeIbHOM NeATeTbHOCTH CKEJIETHOH
MYCKYJIaTyphl, YCHJIEHHEM NEATENbHOCTH
cepilia, CTUMYJIAIMEN ObIXaHUs1, MOOWIN-
3alMeil KpOBH M3 JIETIO OpraHU3Ma.
BsauMoconeiicTBHE QyHKyUo-
HQAbHBIX CUCMEM OCYULeCMEASemCs no MyAb-
munapamempu4ecKkomy RpUHYUny, Tak Kax
noxa3zaTeJIM BHYTPeHHel cpeabl OpraHu3-
Ma SIBIIAIOTCS pe3YIbTaToOM COrJlacOBaHHOM
JIEeSITeIbHOCTH MHOTHX CUCTEM, B IIO3TOMY
OHM g3aumocessansl. IsMeHeHWe BeIu4y-
HEI OJTHOTO ITOKa3aTeJs MOXEeT IIPUBECTH K
U3MEHEHHUIO BEeJIMYUHH IPYTUX MoKa3are-
neit. HanpuMep, n30bITOYHOE MOCTYILIE-
HUE BOJBl B OpTaHH3M COIIPOBOXHAETCS
yBeJIuYeHHeM oObeMa LIMpKYIUpYIolei
kpoBu (OIIK), moBrimenuem AJl, cHu-
XE€HHWEeM OCMOTHYECKOTO JaBJleHHUs IUIa3-
MBI KpOBHU. B dyHKIMOHANBHOR cHCTeME,
ToAiepXHBalolllei ONTUMAILHBINA YPOBEHD
ra3oBOro cocTaBa KpOBH, OJJHOBPEMEHHO
ocyuiecTBiIsieTca B3auMomeiictBue pH,
Pco,, Po,. HaMeHeHMe 0{HOTO M3 3THX Ma-
PaMeTpOB HEMEJIEHHO IIPUBOMMT K M3Me-
HEHHIO KOJMYECTBEHHEIX XapaKTepHCTUK
JpYTrux napaMerpoB. Ha ocHoBe nmpuHIM-
Ia MyJbTUIIapAMETPMYECKOI'0 B3aUMOCO-
ecTBHA Bee QYHKIMOHATBHBIE CUCTEMEI
TOMEOCTaTHYECKOIO YPOBHA (PaKTHYECKH
OOBEeIUHAIOTCS B eQUHYI0 (PYHKUUOHANbHYIO
Cucmemy 2o0Meocmasuca, eKAO4QIOWYI0 U
nosedenveckue pearxyuu.
CucreMooGpasyromum ¢ak-
TOPOM (PYHKIHOHAIBHOU CHUCTEMEI
J1060r0 YpOBHSA SABISETCS IOJE3HRIA I
XM3HeeATeIbHOCTH OpraHH3Ma IIPHCIo-

cOOUTENbHBIM pe3yabTaT, HeoOXoqUMAIH
B JaHHHI MOMEHT, U IOMUHUpYIOLIas
MOTHBaLusA. Bce MHOXeCTBO IT0JI€3HEBIX
MPUCNIOCOOUTENBHBIX PE3YIBTATOB MOXHO
oOBEIMHUTS B ABe Ipynnel: 1) mommep-
XaHHUE MOCTOSSHCTBA BHYTPEHHEN cpembl
OpraHu3Ma; 2) JOCTHXEeHHe pe3ylbTrara B
COLMANBHON HesATenbHOCTH. B cHcTeMore-
He3e BBUIEJISIIOT IBa MepHOoMA: IMpeHaTAIhb-
HBIi (BHYTPHYTPOOHBIH) ¥ IOCTHATATBLHEIA
(BHEYTpOOHBIIA).

Ocobennocmu nperamaasiozo cucmemo-
2enesa. Coenacno I1. K. Anoxuny, cucmemo-
2ene3 — u3bupamenvroe co3peeanue u pas-
gumue QYHKYUOHANbHBIX cUcmeM 6 npe- U
nocmuamanvHom oHmozeHese. B oTuume ot
MOHATHA «MOPHOTeHe3», [IPEIIOKEHHOIO
A.H. CeBepuieBbIM (pa3sBUTHE OPraHoOB B
OHTOTeHe3e), TEPMUH «CUCTEMOreHe3» OT-
paxaeT pa3BUTHE B OHTOT€He3€e Pa3IMYHEBIX
110 GYHKIINY ¥ JOKATH3ALMH CTPYKTYPHBIX
0bpa3oBaHUM, KOTOPhE OOBEANHSIOTCSA B
MIOJTHONIEHHYI0 GYHKIMOHAILHYIO CHCTE-
My, 00eCIeyrBaoIIyI0 HOBOPOXISHHOMY
BbIXMBaHUe. B HacTosiliee BpeMsl TepMHUH
«CHCTEeMOTeHe3» NIpHUMeHseTca B Gosee
LIMPOKOM CMEICIIE, TIPH 3TOM ITOIl CHCTe-
MOTEHE30M IIOHUMAIOT IIPOLIECCH] HE TOJb-
KO OHTOT€HeTHYECKOTO Co3peBaHus QYHK-
LIMOHAIBHEBIX CUCTEM, HO X dOpMHpOBaHHE
1 npeo6pazoBaHie GYHKIIMOHATBHEIX CHC-
TeM B XOIle XU3HEHNesATeJIbHOCTH 3PeIoro
opraHu3Ma.

PaccmoTpum o6imue NpUHIUIE dop-
MHpPOBaHUs QYHKIIMOHATBHEIX CHCTEM B
oHtoreHese no I1. K. AHoxuHy.

[IpMHOUUNT MHHHUMAaJbHOTO
obecnmedeHUu s peasuzyemca ¢ HOMo-
Wbio 2eMepoXporHoli 3aKAadKu U zemepox-
DOHH020 CO3PEBAHUA OMOEALHBIX KOMNOHEH -
moe @ynxyuonansnoll cucmemst. IlonHoe
3aBeplIeHNE Pa3BUTHS GYHKUIMOHANBHBIX
CHCTEM OpraHusMa Ha6monae’rc;1 B Xoae
MMOCTHATAJIBHOI'O OHTOr'€HEe3a. (DPBHO.TIOI‘H-
YECKHE XK€ CHCTeMbl NE€TCKOro opraHm3smMa
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OTIMYAIOTCS OT GYHKIIMOHAIBHBIX CHCTEM
B3pOCJIOTO OPTraHU3Ma TEM, YTO PaHblIIIe CO-
3peBaloT Te GparMeHThl OpraHa (CUCTEMHI),
KOTOpHIE Heobx00umbi dna dopmuposanus
(pynryuoHanbHol cucmemst, obecrieynpalo-
mie# BBIXWBaHUE OpraHu3ma (Hampumep,
cocanue). Ha ocHoBe mpUHLIMIIa MUHH-
MaIbHOTO obecriedeHust GYHKI[MOHATbHAS
cHUcTeMa HaYMHAeT UIpaTh IPUCIOCOOH-
TeJILHYIO POJIb 3aJ0JIr0 O TOTO, KaK Bce
3JIeMEHTEl OpTraHa 3aBepllaT CBOE€ CTPYK-
typHOe obopMiieHue. B onmozenese cospe-
aarom @ nepayio o4epeds me PyHKyUOHANL=
Hble cucmembdl, 6e3 KOMOPbIX HEGOIMONCHO
danvHeliwee pazsumue opeanusma. Hanpu-
Mep, Y IUIoa pa3BUBaeTcss GYHKIMOHATb-
Hasl CHCTeMa, ToAIepXUBalol[asi IOCTOSTH-
CTBO Ta30BOTO COCTaBa KPOBHU C [TOMOIIBIO
fL1alleHTapHOTo KpoBooGpaieHus. K mMo-
MEHTY poXIeHHUsi cdopMupoBaHb PYyHK-
LIHMOHAIBHBIE CUCTEMBI ITONIePXaHUA TeM-
TepaTyphl Tejla, peryisiiiid OCMOTHYECKOTO
naBieHusa ¥ np. Hanbonee 3penoit, XxoTs u
He 3aBepLIMBIIEH CBOE pa3BUTHE K MOMEH-
TY POXIECHHA, ABIsAeTCS QYHKIIMOHATbHASA
CHCTeMa oI IepXaHHUA ITOCTOSIHCTBA ra3o-
BOTO cOcTaBa KpoBH. K Momermy poscdenus
6ce KOMNOHEHMbl, 6HE 3AGUCUMOCMU OM UX
Koauuecmea, 00AMCHbL cocmaeums eOURYIO
GDYHKYUOHAALHYIO CUCmeMY, TaK KaK TObKO
B TaKOM CJIy4yae OHa CMOXeT 06ecreyuTh
HOBOPOXIEHHOMY BDKMBaHHe B KOHKpeET-
HBIX YCJIOBUSIX TOCTHATAIBHOTO OHTOTEHE-
3a. Tak, ecii Yy HOBOpOXIEeHHOTo m. orbi-
kularius oris o IpUYHHE HE3PENOCTH He
JaeT DOJIXHOM repMeTH3allM¥ POTOBOWM
M0JOCTH, GYHKIMOHATbHAA CHCTEMa CO-
CaTeJIbHOTO aKTa HHKAKOTO IOJIOXHTENb-
Horo 3¢ dexra HOBOpOXIEHHOMY He 006e-
CIIEYWT U3-32 OTCYTCTBUA 00A3aTENLHOTO
3BeHa B COCTaBe KOMIUIEKCa ee MOTOPHBIX
3¢ dexTOpOB.

ITpunyun munumanshozo obecnevenus
peanusyemcs maKice ¢ NOMouybio ppazmen-
mayuu op2aroé B TIpoLecce NPeHaTAIbHO-

ro oHTOreHe3a. B npenenax omHoro M Toro
Xe OpraHa Ipexie BCero pa3BUBaIOTCS Te
dparmMeHTHI, KOTOphIe obecneyuBaloT K
MOMEHTY POXIEHMS BO3MOXHOCTbh QYHK-
I{UOHUPOBAHUA HEKOTOPOHl 1LIeTOCTHOM
dyHxunosanbHo! cucreMnl. HampuMep,
pa3Hble KJIeTOYHBIE TPYNIEl SAOpa JUIle-
BOr'O HepBa CO3pEBAlOT ¢ pa3HoOM cKopoc-
ThIO, IPUYEM ¢ HauOoNbLIEH CKOPOCTBIO
InbdepeHUUpPYIOTCS Te dparMeHTH AIpa,
KOTOopkhIe B OyayLieM AOIKHEI 00ecTiednuTh
GYHKUMOHAaNbHYIO CUCTEMY COCaHHUA;
COOTBETCTBEHHO, M HEpBHRIe BOJIOKHA,
HIOyHIMe K cocaTelbHBIM MBIIILIAM, MHe-
JUHU3UPYIOTCHA M 0Opa3yloT CMHAINTHYe-
CKHME€ KOHTaKThl paHbllle, Y4eM HEpBHbIE
BOJIOKHA, Hampasisdlomuecsa K JOOHBEIM
MBILILIAM.

I[IpUHUUND KOHCOJNHUIAUHH
KOMIIOHEHTOB GYHKLMOHAJIBHOM CHC-
TeMbl — o0beUHEeHUe B QYHKIIMOHAIb-
HYIO CHUCTEMY OTHEJIbHHIX PparMeHTOB,
pa3BUBaOIINXCA B Pa3IMYHBIX 4acTiIX Op-
raHusma. Benyinyio posib B 3TOM Ipoliecce
urpaet LIHC. Hanpumep, cepaue, cocyasi,
IIbBIXaTeJbHEBINA anmnapat, KpoBb 0ObeanHA-
oTcsl B QYHKIMOHAIBHYIO CUCTEMY IOM-
JlepXaHHUs MMOCTOSTHCTBA ra30BOr0 COCTaBa
BHYTpEHHeMH cpelbl Ha OCHOBE COBEPIIEH-
CTBOBaHHUSA CBSI3ed MeXAy pa3iIMYHBIMH
otaenamu ITHC, a taxke Ha OCHOBe pa3-
BUTHA HepBHHIX cBsideil Mexny LIHC u
COOTBETCTBYIOIIUMY TepUepUIeCKIMH
opraHaMmM.

Cpasnumensnas xapakmepucmuxa Qu-
3uoA02UMeCKUX U PYHKUUOHAALHBIX 20Me0-
cmamusecKux cucmem

InaBHOe cXoJHacTBO 3aKII0YaeTcs
B TOM, YTO 00€ cHCTeMbl BKJIIOYAIOT OOHHU
M Te Xe Onoxu: 1) ynpapisoniee ycTpoii-
CTBO (HEpBHBIA LIEHTP WIM COBOKYITHOCTH
HEPBHEIX LIEHTPOB); 2) BEIXOAHbIEe KaHaIRI
(HepBBI M TOPMOHEI); 3) HCIOJHUTEIbHbBIE
opraHh (3ddexToprr); 4) pelentopsl pe-
3yJibTaTa; 5) KaHaIsl oOpaTHOM CBA3M.
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[NaBHBIE OTIUYHUS COCTOAT B MX
NPOUCXOXICHUH Y HA3HAYEHUH — CMpYK-
mypa u @yHkuus GUINONOTHIECKOH CHC-
TeMBl T€eHETUYECKH OOYCIOBIEHH, HX
YHCIO CTPOTO OrpaHUYEHO; cmpyKkmypa
bYHKIMOHATBHBIX CHCTEM sIBISIETCS TUHA-
MMYECKOIA, YMCIIO GUIMOTOIHYECKUX CHC-
TeM, GQOPMHUPYIOIINX GYHKLIMOHAIBHYIO
CHCTEMY, Pa3IMYHO; YUCIO CAMUX GYHK-
[MOHAIBHEIX CHCTEM pasIMYHOIO YPOBHS
M CJIIOXHOCTH OTPOMHO.

2.5. Tunsl peryjaanun
dysEKIMii opranusmMa
H MX HaJeKHOCTH

Tunot peecyasyuu. Kak orMeqasioch BEILIE,
HMMeeTcs IBa TUIa pery/ILMH — IT0 OTKJIO-
HEHMUIO H IO ollepexeHuo. PaccMoTpuM ux
nogpoGHee.

Peryasinus mo OTKJIOHEHHIO
SIBJISIeTCA Bedyllel B OpraHU3Me U 3aKJIIo-
qaeTcsi B TOM, 4TO BCSIKOE OTKJIOHEHHE OT
ONTUMAIBHOTO YPOBHS PETYTHPYEMOTO I10-
Kazaresst MoOWIN3yeT GU3MOIOTHYECKHE
CHCTEMEI K BOCCTAaHOBJIEHMIO €I'0 Ha TIpeX-
HEM ypoBHe. Perynsinus mo oTKJIOHEHHIO
OCYIIECTBJIAETCA C IIOMOIUBI0 CUCTEMHO-
IO KOMIUIEKCAa — KaHalla ompuyamensvHoi
obpamnoii ces3u, 0GecreYMBAIOIIErO pa3-
HOHaIMpaB/leHHOe BIWSAHUE — YCHIIEHHE
CTUMYJIHUPYIOIIUX MEXaHU3MOB YyIIpaBJie-
HUs (B ciydae ocnabieHHs MoKasaTenei
npoluecca) WM UX ociabieHue (B clydae
YPE3IMEPHOTO YBEJIMYEHUS MoKa3aTelei
Mponecca).

B oTmmyne ot oTpunarensHoit o6par-
HOH CBsA3M, nosoxcumensnas obpamuas
C643b BCTpEYAETCsA B OPTaHHU3IME PEIKO;
NPpYMepPOM ee SIBJIAETCS YCHUIeHUE Ha-
JaBIIeMCs ceKpelMM IUIIeBapHUTEIbHBIX
COKOB B XeJylKe Iocje IIpUeMa MUY ¢
MOMOUIBIO MPOAYKTOB I'MAPOJIN3a, BCOCAB-
muxcs B KpoBb. [lonoxurenrHass oGpar-
Hasi CBA3b OKa3bIBaeT TONbKO OTHOHAIIpAaB-

JICHHOE BIUSHUE Ha pa3sBUTHE Ipollecca,
HaxoJsl1llerocsi 1oj KOHTpoJIEM YIIpaBjs-
ouero koMminekca. [TosToMy noixoxmu-
TeJbHasi oOpaTHasA CBA3b JEJIaeT CUCTEMY
HEYCTOHYMBOM, HecrlocoOHOM obecneyuTh
CTabWIBHOCTb peryJIHpYeMOro mpoliecca B
npenenax GU3INOIOTUIECKOTO ONTUMYMa.
Hamnpumep, ecnu 681 Al peryiMpoBaioch
110 IIDUHLHUIY IOJOXMUTEIbHOH o6paTHOM
CBSI3M, TO B cilyyae MOHMXeHUsa AJl meii-
CTBHE PETYIATOPHBIX MEXaHHM3MOB IpHUBE-
J10 OnlI K elie 60JbIIEMY €T0 CHIDKEHUIO, a
B CiIyYae IOBHIIICHUA — K ellle 6oJbleMy
€ro YBEJTUYECHHIO.

OcHOBHEbIE MMOKa3aTeJIH BHYTpeHHeH
cpelnbl ITONACPXUBAIOTCSA B THala3oHe Ko-
nebaHuii, He HapyIIaloIINX ONTHMAIbHEIH
XOJ XW3HeAesATeIbHOCTH opraHu3Ma. K3
3TOrO BEITEKAET, YTO IpeCcTaBJIeHHE O Io-
Ka3aTeJsIX BHYTpPEHHEH cpellbl OpraHu3Ma
KaK 0 CTaOWIbHBIX BEIMYMHAX OTHOCHUTENb-
Ho. BMecTe ¢ TeM BBLOENSAIOT «ocecmKue»
oxKasaTtejld, KOTOpble MOAAEePXHUBAIOTCS
COOTBETCTBYIOILIUMH GYHKIIMOHATbHEIMU
CHCTEMaMHU Ha CPaBHUTEJIbHO DHUKCHPO-
BaHHOM YPOBHE€ U OTKJIOHEHHME KOTOPBIX
OT 3TOTO YPOBHS OKa3bIBa€TCSI MUHUMAIL-
HBIM, TaK KaK YpeBaTO Cepbe3HBIMHU Ha-
pylmieHUAMHU MeTabonusma. [Ipumepamu
«KeCTKHX» [TOKa3aTeJie ! ABJIAIOTCS YPOBEHD
OCMOTHYECKOro NaBleHus, BenduHa pH.
BhinensiloT TakxXe «naacmuunble» («MAr-
KHe») M0Ka3aTejd, OTKIOHEHHe KOTOPhIX
OT ONTHUMAIBHOIO YPOBHsI AOIycKaeTcs B
IIAPOKOM (PHU3MOIIOTHYECKOM AHalia3oHe.
IIpuMepaMu «IUTACTUYHBIX» MOKAa3aTeiei
SIBISIIOTCS KOHLIEHTPAIlMA MUTATEIbHEIX
BEeL[ECTB KPOBU, BEJIMYMHA KPOBAHOTO
JaBleHHUs.

Perynssuusa mo onmepeXeHUIo
BCTPEYaeTCsI pexe B opraHusme. IIpm aTom
peryupyoiue MeXaHU3MBI BKIIOYAIOTCSA
IO peaJlbHOTO U3MEHEeHMsI IlapaMeTpa pe-
TYJIMpYEMOTO mpollecca (mokKasaTessi) Ha
OCHOBe MHboOpMaUMH, ITOCTyHawllel B
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HEPBHHIH LIEHTP, 0 BO3MOXHOM M3MEHEHUH
peryJIHupyeMoro Ipoliecca ([oKasareJis) B
6ynyumeM. HanpuMep, ycuaeHHe BEHTH-
ALY JIETKHUX IpH GHU3NYeCKOH Harpyske
HaYMHAETCS paHbIIe M3MEHEHHIA ra30BOro
cocTaBa KpOBH 4eJJOBEKa. DTO MPOUCXOOUT
61arogapsi ahdepeHTHON UMITYJIbCallUU
OT TPOIPHUOPELIETITOPOB aKTUBHO pabo-
TAOIIMX MBI K MOTOPHBIM LIEHTpaM H
B3aMMOJIEHCTBHIO HX C IBIXaTeIbHBIM LIeH-
tpoM. TepMopelennTOpH (JETEKTOPHI TEM-
nepaTyphl), HaxoIsdIuecs BHYTpU Teda,
obecTieYMBalOT KOHTPOIb 3a TeMIepaTy-
poil BHYTpeHHUX oGnacTeit Tena. TepMo-
peleNITOPH KOXH, B OCHOBHOM, MTpaioT
pOJib IETEKTOPOB TEMIIEPATYPH OKPYXalo-
meit cpensl (BosMymaronmii pakrop). Ilpu
3HaYUTETbHEIX OTKIOHEHHUSIX TeMIepaTyphl
oKpyXamplleif cpeabl CO3OalTCs MPEaro-
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CBUIKM BO3MOXHOT0 U3MEHEHUS TeMIlepa-
TYpEl BHYTpeHHeil cpensl opraHusMa. On-
Hako B HOpMe 3TOT0 He IPOUCXOIUT, TaK
KaK MMIYJbCalysi OT TEPMOPELIETITOPOB
KOXH, HEIIPpEPRIBHO IIOCTyNast B rMIIOTa-
JJAaMUYECKUIT TEpMOPETYIATOPHEIN LIEHTP,
MO3BOJIsAET €MY 3apaHee U3MEHHUTDh Ha-
MPaBJIEHHOCTh TEPMOPETYIATOPHBIX MPO-
LIECCOB.

Mexanuszm ycroenozo pegaexca Takxe
obecrie4rBaeT pery/IsLMIO 1O ONIEPEXEHMIO.
HamnpuMep, nedareabHOCTD UL BADUTEIE-
HOM CHCTEeMBI CTUMYJIUpYeTCs IPM BUIE,
3araxe MMUIIK U JaXe MPH 3BOHE CTOJIO-
BOH mocynnl. Perydiud no onepexeHuio
JIOIIOJIHACT PETY/SILMIO 110 OTKJIOHEHUIO U
JesaeT eAUHYIo QYHKUMOHAIbHYIO CHUCTE-
My — OpPraHM3M — BechbMa YCTOWYMBOH B
Pa3IMYHBIX YCIOBUAX XU3HEACATEIBHOCTH.



3.1. Hcropua. CymuocTts
npouecca Bo30yxaeana

Hemopus. B 1786 1. podeccop aHaToMUM
BosnoHckoro yHuBepcuteTa JIynmku Tans-
BaHY BBINOJTHWI JBa OMNKLITa Ha [pernaparax
3aIHUX JIaNOK JIATYLIEK CO CHSATOM KOXeH.
BnepBoM OIHTeE, IOABEMINBAA IIpe-
rapat ¢ MOMOIUbIO MeTHOTO KPIoyKa K Xe-
JIe3HBIM TlepwiaM OalkoHa, OH Habiroman
COKpallleHMe MBI, Koraa Te Kacajluch
nepun 6ankoHa. JI. [ansBaHu npegmnono-
XWI, 4YTO cOKpallleHHe MBI BO3HHKa-
JIO KaK cJieIcTBHEe BO3AeHCTBUA Ha HUX
3JIEKTPUYECTBA, UCTOYHUKOM KOTOPOTO
ABJAIOTCS «KUBOTHbIE TKAHU» — MBIIILIBI
U HepBhl. OHAKO APYToiM UTANBSIHCKUM
HUccllenoBaTedab — GU3NK U GHU3HOJIOT
A. BospTa ocrIOpWII THIIOTE3Y, BLIABUHYTYIO
JI. TaneBanu. ITo ero MHEHHIO, IPMYUHOM
COKpaIlleHUsT MHILI] OBUT 3JIEKTPUYECKHIA
TOK, BO3HHUKAIOLIMiIi B 06J1acTH KOHTAKTa
JBYX pa3HOPOIOHBIX METALIOB (MeIb U Xe-
JIe30 — rajbBaHMYecKasi Mapa) ¢ TKaHAMH
JIATYLIKY.

YT0o6H NpoBepUTH CIIpaBeAIUBOCTD
cBoeii runotessl, JI. TaqbpBaHU ITOCTaBUII
BTOPOMW ONBKBIT, B KOTOPOM OH Habpa-
CHIBAJl HEPB HEPBHO-MBILIEYHOTO TIpera-
paTa Ha MBIIINY CTEKJISHHBM KPIOYKOM
TaK, YTO6GBI TOT Kacajcsl MOBPEXIEHHOTO

M HENOBPEXIEHHOTO yYacTKOB MBIIIIIBI.
B 3ToM ciyuae MpIIIIa TOXe coKpala-
nack. TakuM o6pa3oM, Bo emopom onsime
JI. Tanveéanu ybedumenvto doxasan cyuie-
CMEOBAHUE «HCUBOMHO20 IAEKMPUYECMEa»,
KOTOpO€ no3xce 6bino 3apezucmpupoéano
K. Marreyyu (1838) ¢ momomspio ranb-
BaHoMeTpa. OOHY U3 KjieMM npubopa oH
MPUCOEIMHSAT K NOBPEXIACHHOMY y4acTKy
MBIIIIIBI, APYTYI0 — K HENOBpeXICHHOMY,
TIpH 3TOM CTpeJKa rajbBaHOMeTpa OTKJIO-
Hsutack. Pa3Mbikanue wernwu npubopa co-
MPOBOXIANOCh BO3BpaIlleHUEM CTPENKH
raJbBaHOMeTpa B IpexHee (HyJeBoe) Io-
JIOXeHHe.

B racmosauee epema ucnonvdyemcs
BHYTPHKJIETOYHAsd M BHEKJIeTOYHas peru-
CTpalds JeKTPUYECKHX IOTEHIIHAIOB C
MOMOUIBIO MOHOITOJISIPHEIX, OUIIOIAPHBIX,
MYJIETHIIONSAPHBIX 3JIEKTPOJIOB (MEeTaLIH-
YeCKMX M CTeKJIsIHHBIX). B ci1yyae MoHO-
MOJIAPHOTO OTBENEHUS OOHWH 3JIEKTPOnd
aKTHBHBIH, Npyroi — HHIMGbbEepeHTHRIH,
TUIOIaAh KOTOPOTO B AECSATKH pa3 6ouiblie
TUIoLany aKTMBHoro 31ekTpona. [Ipu BHy-
TPUKJIETOYHOM OTBeIeHUM IPHUMEHsAeTCs

- CTEKJISHHHH MHKDPOS3JIEKTpO, MpeACTaB-

JSIIOIINI c000H MHUKDOIMIIETKY ¢ KOHYH-
koM muameTtpoM 0,5—1 Mxm (puc. 3.1, b).
Muxkpoanexrpon 3anonHeH 3M KCl, B ero
HIMPOKYIO 4acTh BCTaBJieHa TOHKAasi IIPO-



3.2. [ToTeHuHan nokos

MB
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—~201

—404
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-804

Puc. 3.1. [ToTeHiman mokos Bo3GyauMoii Ki1eT-
kM (A) 1 cxeMa omkITa ero peructpauud (bB):

1 — wieTka; 2 — MUKpPO3JIeKTpos; 3 — perucTparop

BoJIoKa (Hampumep, cepeOpsiHasi), coemu-
HEHHas C peTUCTPUPYIOINM YCTPOHCTBOM.
B xayectBe MHANGPEepeHTHOTO BHEKIIE-
TOYHOTO 3JI€eKTpOoAa YacTO HCIOIb3YIOT
XJIOpUPOBaHHYIO CepeOpSHYI0 TUIACTHHKY.
Mukposnexmpodnetii cnocob peeucmpayuu
6uonomenyuano6 IO3BOIUI N3YIUTH MeXa-
HHU3MBbI CO3[aHUSI 3JIEKTPUYECKHX 3apsIJIOB
KJIETKOM, BOSHUKHOBEHHA BO3OYyXIEeHNSA B
XuBnIx xinetkax. [Ipasna, eme 3amonro o
NIOSIBJIEHUS] MUKPOSJIEKTPOOHOM TeXHUKH
(xoneu XIX B.) cTao SICHO, 4TO «XHBOT-
Hoe 3JIeKTpUdecTBO» 0GYCIOBIEHO MpO-
LeccaMi, NMPOUCXOASAIIUMH Ha KJIETOY-
Hol MeMOpaHne (Iepman, HoGya-PeiimMoH,
Bepuurreiin). B HacTosee BpeMs DOBOJIb-
HO XOpOIIO M3YYeHBI MeXaHU3Mbl POpMHU-
POBaHMs MeMOPaHHOTO ITOTEHIINAIA [TOKOSI
(I1IT) u I, T.e. mpouecca Bo36YXIeHNA
KJIETKM, KOTOpOE B SKCIIEPUMEHTE MOXHO
BBI3BATh C TIOMOILBIO 3IEKTPHYECKOTO pa3-
JpaxeHu.

Cywnocmo npoyecca 6036yxmcdenusn 3a-
KoyaeTcss B ciaenymolneM. Bee xietku
OpraHMsMa UMEIOT 3JIEKTPUYECKUIL 3apsii,
Co3gaBaeMBIf HEONMHAKOBON KOHIIEH-
TpaniMed aHUOHOB M KaTHOHOB BHYTPH M
BHe xJjieTKU. Pa3ninyHas KOHUEHTpal s
aHHOHOB M KaTMOHOB BHYTPU M BHE KJIET-
KH sBJsAETCA CleACTBUEM HEOOUHAKOBOM
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MPOHMIIAEMOCTH KJIETOYHOM MeMGpaHk
VISl pa3HLIX HOHOB ¥ paboThl HOHHBIX Ha-
cocoB. [Ipu meitcTBUM pasmpaxurens Ha
BO30YyOUMYIO KJIETKY CHayala, KaK IpaBu-
JIo, OOBIYHO OYeHBb OBICTPO HOBBILIAETCSH
MIPOHNLIaeMOCTh ee MeMOpaHHl Uit Na* u
OBICTpO BO3BpallaeTcs K HOpMe, 3aTeM —
wia K* 1 Toxe 6vIcTpo, HO C HEKOTOPEIM
OTCTaBaHWEM BO3BpalllaeTcs K HopMe.
BciiencTBue 3TOro MOHBI IepeMeENaloT-
csl B KJIETKY U M3 Hee COIJIacCHO 3JIEKTPO-
XUMHUYECKOMY TPaTUeHTy (COBOKYIIHOCTh
KOHIIEHTPAIHOHHOTO U 3JIEKTPUYECKOTO
TPaMEHTOB) — 3TO M €CTh NPOLIECC BO3-
6yxneHus. BoabyxneHue BO3SMOXHO TOJNb-
KO B TOM CJy4ae, ecIH KJIETKA IIOCTOSAHHO
noanepxusaeT I1T1 (MeMOpaHHEIH MOTeH-
LMal) — XapaKTepHBIH IpU3HAK XUBOIA
KIIETKH.

3.2. IIoTennnaJj noxKos

Obuwan xapaxmepucmuxa. I1I1 — >to pa3-
HOCTb 3JIEKTPHYECKHX MOTEHIIMATIOB MEXITY
BHYTpEeHHeH ¥ HapyXHOMH cpeloil KJIeTKH B
COCTOSSHMU ee nokos. IIpu peructpauum
ITIT ny4y ocuminorpada Bo BpeMs Ipo-
KoJ1a MeMOpaHBl KJIETKH MUKPO3JIEKTPO-
IIOM CKaYKOM OTKJIOHSeTCSA BHH3 H IIO-
Ka3bplBaeT OTpPULIATeJbHBIN 3apsii BHYTPH
(cM. puc. 3.1, A). Benrnuuna IIIT o6p1yHO
BapbHpYyeT B npenenax —30—90 MB (B Bo-
JIOKHaX cKeJleTHOM MbIninsl —60—90 MB, B
HepBHBIX KJeTKax —50—80 MB, B riagxux
MeInuax —30—70 MB, B cepneyHoit MBILIIE
—80—90 MB). OpraHennbl KJ1€TOK UMEIOT
coOCTBeHHEbIE 3apsiibl, BEIMYUHA KOTOPHIX
papuaGensHa. HanpuMep, y MUTOXOHIpHIA
3TOT MOTeHIIMAN cocTasisier 175 MB.
Ponp IIII: siBnsAeTcss ocHOBOH s
BO3HHKHOBeHHs Bo30yxnenus (I111), c mo-
MOIUBI0O KOTOPOTO HepBHAsi CUCTeMa BOC-
MPUHUMAET ¥ NiepepabaTriBaeT MHGOPMa-
LIMIO, PeryINpyeT AesTeIbHOCTh BHYTPEH-
HHUX OPraHOB U OMOPHO-ABUIaTeJIbHOIO
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anmapaTa IoCpeIcTBOM 3aIlycKa IIpoliec-
cOB BO3OYXIIEHUS M COKPAIl€HUST MBILIL(EIL.
HapyllleHHe IpoleccOB BO30YXIEHHUA B
KapIHOMHOLIMTAX BeJIeT K OCTAaHOBKe cepll-
11, K [IPeKpalleHUI0 COKPAIEeHUH MIanKuX
MBILIL, BIMSET Ha TPAHCIIOPT MOHOB, a ¢
auMy ¥ Boasr; [T — 3To npU3HaK XU3HHU
camol KJIeTKM M OpTaHU3Ma B IIEJIOM.
Henocpedcmeennoii npuvunot cyuecmeo-
eanus ITII sBiisieTcsl HeOMMHAKOBasi KOH-
1eHTPaLMsi aHHOHOB ¥ KaTMOHOB BHYTPH U
pHe KieTky (0. BepHinreiiH, A. XODKKUH,
. Xakenu, B. Karr, 1902—-1952).
Tabauya 3.1

BHYTpH- U BHeKJeTOYHAsl KOHIEHTpalus
uoHoB (MM) B MblIlIeYHbIX KJIETKAX FOMO#0-
TepMHBIX XKHBOTHBIX

BHyTpuKneTouHas Bueknerounasn
Na* 12 Na* 145
K* 155 K* 4
Cl- 4 Cl- 80
HCO,- 8 HCO,~ 27
A* 155 Ipoune 5

KaTHOHBI

* A~ — BBICOKOMOJEKY/IApHEIE BHYTPHKJIETOYHbIE
aHHOHBI.

B yepBHBIX ¥ MBIIIEYHBIX KJIETKAX KOH-
ueHTpauya K* BHYTpM KJIeTKH IPUMEDPHO B
40 pa3 Gonblire, 4eM BHE KJIETKH; KOHIIEH-
Tpaius Na* BHe KieTku B 14 pa3 Gosblne,
HeXend B Kietke (Tabi. 3.1). MoHos Cl- BHe
KieTku B 20 pa3 Gosbllie, YeM BHYTPU KJIET-
ku. B xi1eTke uMeeTcs HeGombLI0E KOMMYeE-
CTBO yoHOB Mg?*. Kanbuuii B cBo6oIHOM
(MOHU3UPOBaHHOM) COCTOSTHUM HAXOIUTCS
B OCHOBHOM BHe KJIeTKH. OH comepXHuTcs
TaKXe B 3HOOINIa3MaTHYECKOM DETUKYITY-
M€ — B rMajIoIUIa3Me ero 0YeHb MajIo. DTO
OTYacTH OGYCIOBIMBAETCS TPAHCIIOPTOM
Ca? gapyXy 4epe3 KIETOYHYIO MeMbpaRy,
oTYacT¥ — IOIJIOLIEHHEM eT0 3HIOILIa3-
MaTHyeCKHUM PETHKYJIYMOM (3TO pedep-

Byap nis1 Ca’*) U IpyrMMM OpraHejIaMH,
HanpUMep MUTOXOHIPHUSIMH, CBSI3BIBAHU-
eM Ca? uurparoM, riyraMaroM. B xierke
HaXoOATCS TaKXe KPYMHOMOJEKYNsIpHbIe
aHHMOHBI, ITTaBHBIM 006pa3oM 3TO [JIyTaMar,
acIlapraT, a TakKe opraHH4ecKHe cyibda-
THI, ocdaThl.

HepaeHnomeproe pacnoroxcenue uonos
SHYmMpU U @He KaemKu Aenaemcs, 60-nep-
8bix, credcmeuem HeoOUHAK080U NpoHULa-
eMocmu KaemouHol MeMOpanbt 045 paznuy-
HbIX UOHO8, U 80-8MOpbIX, — pabombl UOH-
HbIX HACOCO8, MPAHCNOPMUDYIOUUX UOHYL 8
KAemKY U U3 KAemKU GONpeKU Ux 3neKxmpo-
XUMUMeckum zpaduerman.

IIpoHMUnaeMoCTh KJIETOYHOH
MeMOpaHbl — 5TO ee COCOOHOCTD IIPOITY-
CKaTb BOZY, He3apsDKEeHHLIE U 3apsDKeHHEBIE
4acTHLBI (MOHBI) COITIaCHO 3aKOHaM nHb-
dysuu n dwnsrpaunu. IIporunaeMocts
ONpENETSACTCS, 80~NEPBbIX, PAIMEPAMU NOP
KAemovHoUu MembpaMsl unu Kananoe (ynpas-
AAEMbIX, C BOPOMHBIM MEXAHUIMOM, U He-
ynpaeasembix, 6e3 60pomHo20 Mexanu3ma,
U pasmepamu uacmuy; 80-emopbuix — pac-
meopuMocmolo uacmuy, 6 membpane (kae-
moyuHas Mem6pana nporuydema 08 pac-
meopumbix ¢ Hell Aunudos U HenpoHuydema
0258 nenmudoe). TepMHUH «IIpOBO I HU-
MO CTb» CJIEIYET UCMOJb30BaTh TOJbKO
JUIIb MPUMEHUTENIBHO K 3apsiXeHHBIM
yactullaM. CirefoBaTeIbHO, TP O B O I U-
MOCTb — 3TO CIIOCOOHOCTD 3apPSKSHHBIX
4acTH1 (MOHOB) IIPOXOIUTD Yepe3 KIeToY-
HY10 MeMOpaHy COIVIaCHO 3JIEKTPOXMMHYE-
CKOMY TpallieHTY.

H3BecTHO, 4TO MOHKI, KaK U He3apsi-
XeHHble YacTHIBl, TuGYHIUPYIOT Yepes
MeMOpaHy U3 06/1acTH ¢ BBICOKOH KOHLIEH-
Tpaluei B o61acTh ¢ HU3KOM KOHILIEHTpa-
uueii. [Ipyn GoabIIOM rpamHeHTe KOHLIEH-
TpalMH U XOPOLled IPOHUILIAeMOCTH MeM-
6paHB1, pa3ensilollel COOTBETCTBYIOIINE
PacTBOpHI, TPOBOAMMOCTh MOHOB MOXET
OBLITH BEICOKOIA, ITIPM 3TOM HabJrionaeTcs ux
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OMHOCTOPOHHMIA ToK. Eciiy pasHocTh KOH-
LIEHTpali MOHOB IO 06€ CTOPOHBI MeM-
6paHbl CHU3UTCS, TO IPOBOAMMOCTb HOHOB
TaKX€ YMEHBIINTCS, XOTS IIPOHULIAEMOCTh
MeMOpaHBI COXpaHUTCS IIPEXHEH — BBICO-
Koit. KpoMe Toro, mpoBoIuMOCTbh HOHA IIPU
HeU3MEHHOM! MPOHUIIAEMOCTH MeMOpaHHI
3aBUCHT U OT 3apsijia MOHa: OJMHAKOBO
3apsiXeHHble MOHBI OTTAJKHUBAIOTCS, a C
[IPOTUBOIOJIOXHBIMHU 3apsilaMH — IIpH-
TATHBAIOTCA. Bo3MOXHa cUTyalHs, Koraa
[IpX XOpoLlIeX MPOHULIAEMOCTH MeMOpaHbI
TIPOBOAVMOCTb MOHOB Yepe3 IOCIeIHIO0
OKa3bIBaeTCsA HU3KOM WM HYJIEBOH B CITy-
Yyae OTCYTCTBUA OBUXYLUEH CHIIBI — 3JIeK-
TPOXMMHUYECKOTO IrpaieHTa.

CnenyeT MOOYEPKHYTh, YTO HPOGO-
dumocme UOHA 3asucum om ez20 31eKmpo-
XUMUYECK020 2paduenma U om npoHuya-
emocmu membpans:: 4eM oHM OoJblle,
TeM JIydllle IIPOBOAUMOCTh MOHA Yepes3
MeMOpaHy. [IepemelieHUsI HOHOB B KJIeT-
Ky M U3 Hee OCYLIECTBIISAIOTCS COIJIaCHO
KOHLEHTPALIMOHHOMY M 3JIEKTPUYECKOMY
IpaJyeHTaM B COCTOSIHMH ITOKOSI KJIETKH,
NpeUMYIIECTBEHHO Yepe3 HeyIpaBisie-
MEIe (6e3 BOpOTHOTO M€XaHM3Ma) KaHabl,
KOTOpHIe Ha3HBalOTCSA TaKXe KaHallaMH
yTeuyku MoHoB. HeymnpaBnsieMble KaHaibl
Bceraa OTKpPHITHl, OHM NPaKTU4YeCKU He
MEHSIOT CBOEU NPONYCKHOM cocobHO-
CTH INpU 3JeKTPUYECKOM BO3LEHUCTBHU Ha
KJIETOYHYI0O MeMOpaHy M ee BO30yXaeHHH.
OnHako IBMXeHHE HOHOB B KJIETKY U U3
Hee 3aBHCUT U OT BJIEKTPUYECKOTO 3apsi-
lla KJIETKH: OHUHAKOBO 3apsDKeHHHEE HOHBI
OTTaJIKMBAIOTCS, a C IPOTUBOIMOJIOXHEIMH
3apsinaMM — MPUTATHBAIOTCA.

Poav nponuyaemocmu xaremounovi mem-
Opanst u pazsunnbix uoHos & Qopmuposanuu
I, B cocrosinum nokost KieTk K* BbI-
XOIUT U3 Hee 3HAYUTEJIbHO OOJIbINe, YeM
BXonuT Na*, MOCKOJIBKY NMPOHMLIAEMOCTD
KinetoyHoif MeMOpaHsl mia K* nmpumepHo
B 25 pa3 GoJbplue NMPOHHLAEMOCTH €€ IUIs

Na*. OpraHnyecKre aHHOHH M3-3a CBOMX
60JIbIIMX pa3MepOB BooOIIle HE MOTYT Bbl-
XOIUTH U3 KJIETKH, IIO3TOMY BHYTPH KJI€T-
KU, NpeObIBaoNIeif B COCTOSTHUH ITOKOs,
OTPHLIATEIbHBIX HOHOB OKa3bIBaeTcs 60JIb-
e, YeM MoJOXHUTENbHEIX. [1o aToit mpuyn-
HEe KJIeTKa BHYTPHM MMeeT OTpHLATeIbHAIH
3apsin. OCHOBHBIE aHMOHBI, HaXOIALIHECS
B KJIETKe, — 3TO I7lyTaMar, acliapTart, opra-
Huyeckue ¢ocdartsl, cyapdaTsl.

BaxHO OTMeTUTDb, YTO BO BCEX TOYKAX
KJIEeTKH OTpULIAaTEeAbHBIH 3apsa MpaKTH-
YecKM ogUHaKoB. O6 3TOM cBUIAETENb-
cTByeT onuMHakoBasa BeawuuHa [III npu
BBeI€HHU MHKPOSJIEKTPOJa Ha pa3HYIo
r1yOMHY BHYTPb KJIETKH, YTO UMEJIO Me-
cTo B omnbITax XoIXKHHa, Xakciau u Kar-
ma. IuraHTcKuif akcoH KaibMapa (qua-
MeTp OK0JIO 1 MM) B 3TOM OIBITE Haxo-
OWICS B MOPCKOM BoJ€; OOMH 3JIEKTPOL
BBOJIMUIM B aKCOH, IIpyroii — IoMelnaiu
B MOPCKYIO BOAY. 3apsil BHYTPY KJIETKH
SIBJISIETCSA OTPULIATEILHEIM KakK abcoioT-
HO (B ruajoIiasMe KJIeTKH CONEepPXHUTCS
GoJIpllle aHHOHOB, HEXEIH KaTUOHOB), TaK
M OTHOCHTEJIbHO HapyXHOI ITOBEpXHOCTH
KJIeTOYHO# MeMOpaHbl. OMHaKO IMpeBhI-
IIeHHe abCOMIOTHOIO YUCIa aHUOHOB Haf
YHCJIOM KaTHOHOB B KJIETKE Ype3BhIYai-
HO MaJjé. Ho 3Toro pasiuyusi HOCTaTOYHO
IS CO3JaHMsl pa3sHOCTH DJIEKTPHUYECKHUX
MMOTeHHIHATOB BHYTPHU M BHE KJIETKM W IUIs1
Bo3HMKHoBeHHs [1/] npu pasgpaxeHuu
KJIeTKH (cM. 11. 4.3).

Kanuit ABAAeTCST OCHOBHBIM
M 0 H 0 M, obecrnieynBaloliuM dopmuposa-
uue III1. OG 5TOM CBHUAETENBCTBYIOT pe-
3yJITATH OIBITa ¢ Nepdy3ued BHYTPEH-
Hero colepXHMOro 'MraHTCKOro akcoHa
KaJibMapa coJIeBHIMU pacTBopaMu. [Ipn
yMeHbLIeHHM KoHUeHTpauuu K* B mep-
dy3ate I1I1 ymeHpIIaeTcss, Npy yBeaIude-
HUM KOHUeHTpauuu K* — yBemunBaeTcs.
B nokosimeiicsg KieTKe ycTaHaBIMBaeTCs
JOUHaAMHUY€CKO€ PaBHOBECHC MEXY YHCJIOM
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BBIXOMSLIMX M3 KIETKU U BXOISIIIUX B Hee
ponoB K*. DnekTpuieckuit ¥ KOHLIEHTpa-
LIMOHHEIA TPaIWeHThl IIPOTHBONEHCTBYIOT
ApYT OPYTy: COITaCHO KOHLEHTPALMOH-
HoMy rpanueHTy, K* cTpemuTcs BEIATH U3
KJIEeTKH, a OTPMLATEIbHEIN 3apsii BHYTPH
KJIETKU M TIOJIOXUTEIbHBIN 3apsill HapyX-
HOI OBEPXHOCTH KJIETOYHOH MeMOpaHBI
MpensTCTBYIOT 3ToMy. Koraa KoHuexTpa-
LHOHHBIM ¥ 3JIEKTPUYECKHI IpaqueHTH
ypaBHOBEUIUBAIOTCS, YMCJIO BEIXOIALIMX
u3 xieTku HoHoB K* craHOBUTCS paB-
HBIM YHCITY BXOOSIIUX B KIETKY MOoHOB K*.
B 3TOM ciiydae Ha KJIeTOYHOM MeMOpaHe
ycTaHaB/IMBAeTCs TaK Ha3bIBaeMBbIN pagro-
gechoili K-nomenyuas. PaBHOBEeCHB H
MoTeHN AN AasA Nio6Ooro MoHa
MOXHO paccuuTath 1o popmyne HepHcra.
BHexJeToYHAasi KOHLIEHTpAaLKs ITOJIOXU-
TEJbHO 3apsAXEeHHOTO MOHA IPUBOLUTCS
B YHC/IHTENEe, BHYTPUKJIETOYHAsA KOHIIEH-
Tpalys 3TOr0 MOHA — B 3HaMeHaresle; Vs
OTPHLIATENbHO 3apsIXEeHHBIX HOHOB pac-
NMOJIOXEHHWE 3TUX MMapaMeTPOB IPOTHBO-
IIOJIOXHOE:

_Rr, ],
EX -Elog[X—]i,

rae E, — norenuman, cosnaBaeMbIi naH-
HBIM MOHOM (X); R — razoBast mocTossHHas
(8,31 Im); T — abconmroTHas TeMIiepaTypa
(273 + 37 °C); Z — BaJeHTHOCTb MOHA;
F — nocrosnnas ®apanes (9,65 x 10%);
[X], — XoHUeHTpalMa HOHa BO BHEIIHeH
cpene Ki1etku (outside); [ X], — KoHLeHTpa-
LIWs1 HOHA BHYTPHU KileTkH (inside).
Pasrosecnviic nomenyuan ons K* npu
memnepamype 37°C ¢ yuemom coomHo-
WeHUA KOKUEHMPAUUYU €20 CHAPYXHCU U U3-
Hympu (1/39) u eanenmnocmu 1 paeen
—97 »B. Onnako peanpusiit ITI1 MuornmTa
TEeIJIOKPOBHOIO XHBOTHOTO HECKOJBKO
6omnpine — okono —90 MB. D10 06BACHS -
ercs TeM, yto B co3gaHuM I1I1 npunuma-
JOT y4acTHe U APYTHe MOHBI, XOTS KX pOoJb

MeHee 3HAYUTEIbHA B CPABHEHHH C POJIBIO
uoHa K*. PaBHOBecHBIN MOTeHIHAT I
Na* pasen +55MB. B uenom ITIT — 310
anrebpanyeckasl CyMMa paBHOBECHBIX [O-
TEHLIMAJIOB BCEX MOHOB, HaXONAIIUXCS
BHYTPH H BHE KJIETKH, ¥ IIOBEPXHOCTHBIX
3apsoOB KJIETOYHOM MeMOpaHHbl, KOTOphIe
HMMeEIOT ITMKONPOTeNbI, bochoMHITUIb U
TJTAKOJTUTINAEL.

Bxnamn Cl-uw Na* B co3nmaHue
ITI1 HeBeIHK,TaK KaK IIPOHUIIAEMOCTh
KJIETOYHOM MeMOpaHBl B IOKOE IS STHUX
HOHOB OYeHb HHM3Kasi — HaMHOTO HUXe,
yem m1a K*. B yactHocTH, MOoHH Na* co-
IJIaCHO 3JIeKTPOXUMHUYECKOMY TDATUEHTY
NPOXOIAT BHYTPb KJIETKH B HeGOJNbIIOM
KOJIMYeCTBe. DTO BeleT JIUIIL K He3HaYM-
teabHOMY YMeHbmeHuio ITI1, Tak xak Ha
BHEIIHe#H ITOBEPXHOCTH KJIETOYHOM MeM-
OpaHBI CYMMapHO€ YHCJIO ITOJIOXHUTEIBHO
3apsOKeHHBIX HOHOB YMEHbIIAeTCsl He3Ha-
YHUTENbHO, U TOJIBKO HeGOJIbIIOe YHUCIO
OTpHIIATENbHBIX HOHOB BHYTPH KJIETKH
HeHTpaln3yeTcs BXONSUIUMHU B Hee Io-
JIOXUTEIBHO 3apsDKeHHBIMH MOoHamMu Na*.
To xe camoe Kacaercs u Cl-, npuyeM ero
BanAHMe Ha BeanuyuHy I1I1 npotmBomno-
noxHo BamsHMIo Na*. [IpoHunaeMocTs
KIeToyHo#i MeMOpaHwl mas Cl- oTHocH-
TeJIbHO BeJIUKa (JIMING B 2 pa3a HUXKe, YeM
s K*), m pa3sHOCTH KOHIEHTPAIlMH HO-
HoB K* 11 ClI~ mo o6e cropoHsl MeMOpaHkI
onu3ku Mexny coboit. Ho Cl- HaxoauTcs
B OCHOBHOM BHe KJeTKH, a K — BHyTpHu
xieTkH. [IpensitcTByet Bxomy Cl~ B KJIETKY
JIEKTPHYECKHMI TpagHeHT, IIOCKOJIBKY 3a-
PN BHYTPH KJIETKHM OTPHIIATEIbHLIN, Kak
u 3apsag Cl-. [To3ToMy paBHOBECHe HACTY-
naeT npy HU3Ko# KoHueHrpauuu Cl- BHY-
TPH KJIETKH (BHYTPHKIETOYHAs KOHIEH-
Tpaums Cl- cocrapiifeT AUIUb 4 MMOJIb/1I,
a BHe KJIeTKM OHa nocturaet 80 MMoJIb/JT).
IIpu nmocryrmnennu Cl- BHYTpPh KJIETKHM
YHCJIO OTPULIATEIBLHEBIX 3apsAdOB BHE KJIE€T-
KH YMCHBIIACTCsI, a BHYTPU KJIIETKH OHO
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yBeJIM4NBaeTcsl, HO He3HaYUTEJIbHO, I0-
ckonbKy Cl- mocTymaet B KJIETKY B MAJIBIX
xonnyectBax. IIpu stom Cl- mo6GapisieTcst K
KpYITHBIM aHUOHAM, HAXO[SILIIMMCS BHYTPH
KJIETKH, KOTOpPEIE M3-3a CBOHMX OOJBIIMX
pa3MepoB He MOTYT IIPOUTH Yepe3 KaHAIB
Ki1eTouyHoi MeM6paHbl Hapyxy. ITockoib-
Ky BuusiHUsE Na* u Cl- Ha Beanyuny I1T1
[IPOTHMBOIIONIOXHBI, UX BKJIaL B GOpMHpO-
panue IIIT man.

Pons nonoB Ca?* B popmu-
poBaHuu I[III saxmoyaercs B TOM,
4TO OHH B3aMMOAEUCTBYIOT C HADYXHBIMH
OTpHLATEIbHBIMU GUKCUPOBAaHHEIMHU 3a-
psAnaMu MeMOpaHbI KJIETKH ¥ OTPHLIATENb-
HBIMH KapOOKCHWIBHBIMM IpYIIIIaMH MH-
TePCTULINA, HEHTPATU3YIOT MX, YTO BedeT
K yBenwdenuo I1I1 u crabmwinsanmuu ero.

Ponp npoHWIIaeMOCTH KIETOYHOM MeM-
6pansl B dopmupoBauuu ITI mwmoctpu-
pyeTca Ha MOIeJIbHOM OIlhiTe (pHc. 3.2).

3

Puc. 3.2. MogenbHbIi oNbIT, MITIOCTPUPY-
Iomui ponb H3GMpaTeabHON NPOHMIAEMOCTH
MeMOpaHHhl /11 OTAEIbHHIX HOHOB B (POPMH-
POBaHMHM MOTeHIHaNa nokod. Pacteop K,SO,,
C — xonnenrpauus, C, < C,:
1, 2 — 371eKTPOAEl; 3 — PETHCTPATOP; MaAble KPYXHC-
xu — uoHnl K*; 6orvuue xpyxcxu — nonn SO >

Cocyn paszneneH MoOJyNpOHULAEMOM MeM-
6paHoit. O6e ero MOJOBHHE 3aIIOTHEHBI
pactBopamMu K,SO, pasnnyHoif KoHIEeH-
tpauuu — C, u C,, npuyeM C, < C,. Mem-
6paHa nmpoHuaeMa i K* 1 HenpoHua-
ema o1 SO, Houn K* nepemematorcs
COITIaCHO KOHIIEHTPalMOHHOMY IpallueHTy
u3 pactsopa C, B pactBop C,. [Tockonpky
voHH SO~ He MOTYT IIPOATH B pacTBOp
C,, e ¥X KOHIEHTpallus ToXe HUXeE,
mexny pactBopamu C, u C, popmupyercs
Pa3HOCTh 3JIEKTPUYECKHUX MOTEHI[HAJIOB,
COOTBETCTBYIOIasi pABHOBECHOMY KaJIM=
esoMy noteHuuany (E). B pactsope C,
HaKaIlUIMBaeTcs 60JIblIe MOJTOXHUTEIbHO
3apsDKEHHBIX MOHOB, a B pactBope C, ocTa-
eTcsi GoJbllle OTPUIATETBHO 3apsIXEHHEBIX
HOHOB.

IToéepxnocmnusie 3apads Kaemounol
MemOpans makxce ynacmeyiom 6 popmu-
poeanuu IIII, oHM TIpeMMYIIECTBEHHO C
OTPHLIATEIBHBIM 3HAKOM. DTO IOJIPHEIE
MOJIEKYJIBI KJIETOYHOK MeMOpaHbl — IJIMKO-
MIPOTEWABI, ITUKOMUIINABI, hochonnnmuns!.
OuKcHpoBaHHbBIE HAPYXHEIE OTPHUIIATENb-
HEIe 3apsANbl, HEATPAIN3YS MOJOXHUTEIh-
HEIE€ 3apsiikl BHELIHEH TOBEPXHOCTH MeM-
6panbl, yMeHbmawT I1I1. ®ukcuposan-
HBIC BHYTPEHHHE OTPHLATEIbHbIE 3apsabl
KJIETOYHOM MeMOpaHKl, HAIIPOTHUB, CYMMH-
PYACHh C aHHOHAMH BHYTPH KJIETKH, YBEIIHU-
ypBaloT III1. TakuM o6pa3zom, ITIT — smo
anzebpauvecKas cymMmma ecex 3apsaooe UoHos
8He U GHYmMpPU KAemKU U NOBEPXHOCMHbIX 3a-
pA0oé camoli kaemouHol memGpatbl.

IToBpexneHue KJIeTKH IIPUBOIIUT K I10-
BBIIIEHHIO IPOHUIIAEMOCTH €€ MeMOpaHEI,
B pe3yJIbTaTe Yero pas3jdyue B NpOHHIIae-
moctu misi K* 1 Na* ymensaercst; ITI1 npu
3TOM cHIXaeTcd. ITomoOHEIe H3MeHeHUs
BCTPEYAKOTCS IIPU MINEMUHU TKaHH, HalIpHU-
Mep, MHOKapaa. ¥ CHIIbHO NOBPeXISCHHBIX
xnerok ITI1 MoXeT CHU3UTHCA IO YpOBHA
OJOHHAHOBCKOIro paBHOBECHsI, YTO Hapy-
IIAceT JICKTPHUUYCCKYIO aKTHUBHOCTh KJIETOK
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opraHa B 1I€JIOM WIH €ro YacTH; PH 3TOM
Hapyaetcs ¥ GyHKIus opraHa. OnHako U
B HOpMe€ TIPOMCXOMIHT IlepeMEIllCHHEe HOHOB
COMIACHO 3JIEKTPOXMMHUYECKOMY IrpalieH-
1y, Ho BenMumHa 111 He MaMensieTcs, 4O
obecrieyrBaeTcA ¢ IIOMOIIbI0O HOHHBIX Ha-
COCOB.

Poav uonnvix nacocos & gpopmupoeanuu
III. UoHHB X HacoC — 3TO TpaHc-
[IOpTHasi cUcTeMa, obecrieynBalolasi epe-
HOC MOHA C HEIIOCPEICTBEHHOM 3aTpaToi
9HEPrUM BOMPEKU KOHIEHTPAIMOHHOMY
U 3JIeKTpHYecKoMy rpanueHTam. Eciu 3a-
6710KMpOBaTh aKKyMYJISALWIO SHEPIHHA B
puge AT®, HaripuMep, IMUHUTPOGEHOIOM,
B TedeHHe 1 4 BrIBeneHue Na* U3 KJIeTKH
cokparurcst npumepHo B 100 pa3. Kak BhI-
SICHMJIOCH, BhIBeleHMe Na* conpsiXeHo ¢
TpaHcniopToM K*, 4To MOXHO NpOIeMOH-
CTpHUpOBaTh NIpH yoaneHun K* us Hapyx-
Horo pactBopa. Ecium K* Ha HapyxXHoit
cTopoHe MeMOpaHBI HeT, paboTa Hacoca
610kupyeTcs, iepeHoc Na* U3 KIeTKH B
3TOM cJy4ae IafaeT, COCTaBsAsA [IpUMep-
Ho 30 % oT HopManbHOTO YpoBHs. Corpsi-
XeHHOCTh TpaHcnopTa Na* u K* cumxaer
pacxoll SHepTUM NpPUMepHO B 2 pasa IIo
CPaBHEHHIO C TeM, CKOJIBKO €€ IOTpeGo-
BaJIOCh GBI IIPH HECOTPSIXEHHOM TpaHC-
nopte. ONHaKo B LeJIOM 3aTpaThl 3HEPTUH
Ha TPaHCIIOPT BELIECTB OIPOMHEL: JHIIb
Na/K-nacoc notpeGisier !/, Beeit sHepruy,
pacxonyeMoil opraHU3MoM B Tokoe. 3a 1 ¢
onuH Na/K-Hacoc (onna Mosekysia Genka)
nepeHocur 150—600 monos Na*.

Hakonnenwe Na* B kieTke cTUMyTH-
pyeT paboty Na/K-uacoca, yMeHbIIeH e
Na* B xieTKe cHMXaeT ero aKTUBHOCTb,
ITOCKOJNBKY YMeHbIaeTCs BEPOATHOCTH
KOHTaKTa HOHOB C COOTBETCTBYIOIIMM
NepeHOCYUKOM. B pesyarraTe compsixeH-
Horo TpaHcrnopTa Na* u K* nonnepxwusa-
€TCSI IOCTOSTHHAS pa3HOCTh KOHLIEHTpaIHii
3TUX MOHOB BHYTPHM H BHe KJleTKH. OnuHa
Moiekysna AT® oGecrieynBaeT OOUH LUK

pabotel Na/K-Hacoca — mepeHoc Tpex
noHoB Na* 3a npeiennl KJIETKH U ABYX HO-
HoB K* BHYTpb KJIeTKH. ACHNMMETPHYHBIA
nepeHoc noHos Na/K-HacocoM mognmep-
XHBaeT N3OKITOK TOJOXUTENBHO 3apsDKeH-
HEIX 9aCTH1l BHE KJIETKM ¥ OTPHIIaTeIbHBIX
3apsiIoB BHYTPH KJeTKH, T.e. Na/K-Hacoc
3JIEKTPOTCHHBIMH, MOTIOJTHUTEILHO YBETHIH-
BaeT [1I1 npumepHo Ha —10 MB (B cpenHeM
okono 10 % y pa3sHbIX BO3OYOIUMBIX Kie-
TOK — y OIHMX GoJIblile, Y IPYTUX MEHbIIE).
JaHHbI# daKT cBUOETENIHCTBYET O TOM, UTO
pemaromiuM $akTopoM B GOPMHUPOBAHMHU
I1I1 siB1sieTcs ceneKTUBHAs TPOHULIAEMOCTD
KJIETOYHOU MeMOpaHBHI 111 pa3HbIX HOHOB.
Ecnu ypaBHATh NPOHULIAEMOCTh KJIETOY-
Hoit MeMOpaHHI g BceX HoHOB, To ITII
OyneTr cocTaBiasTh ToJbko —10 MB — 3a
cyet pabotel Na/K-nnomnsl. HopManbsHast
BennuuHa I1I1 siBnsgercd HeoOGXOMMMEIM
YCJIOBHMEM BO3HHKHOBEHMS Ipoliecca BO3-
OyXIeHHsT KIIeTKH, T.6. BOSHMKHOBEHHS U
pacnpoctpaHenus I1]1.

3.3. IloTremunaa gecTeua

Obwan xapaxmepucmuka. I1J] — 5710 snex-
TpodU3UOJIOTHYECKMIi TIpoliecc, BeIpaxa-
oIuics B OBICTpOM KojieGaHun MeMOpaH-
HOTO IOTeHUIMaIa BCIENCTBHE U3MEHEHMS
TIPOHMIIaeMOCTH KJIETOYHOH MeMOpaHbl U
I dy3un HOHOB B KJIETKY U M3 KJIETKH K
crocoGHBIi pacTipocTpaHAThCst 6€3 AeKpe-
MeHTa (6e3 3aTyxaHus).

Ponp IIJ: obecieunBaeT Iepenavy
CUTHaJIOB MeXIy HEPBHBIMM KJIETKaMM,
HEPBHBIMM LIEHTpaMHM U pabo4yHMHU opra-
HaMU; B MBIIILAX obGecIieduBaeT Mpolecc
3JIEKTPOMEXaHHUYECKOTIO CONPSAXEHMSI.
Cxewma I1]JI npencraeneHa Ha puc. 3.3, A.

INapamerpwn IIJ BapuaGenbHEI:
—80—130 MB; mnurensHocts I1J] HepBHO-
TrO BOJIOKHA cOCTaBJisieT 1—2 Mc, BOJIOKHA
CKeJIETHOM MBIIILE — A0 10 Mc ¢ yyeToM
3aMeJUIeHUA pelojisIipH3allii B KOHIIE ee.
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Puc. 3.3. IIpouecc BO30YKIEHHSA KIETKHU:

A — cxeMa [1]]; ero daser: 1 — gemonsipusanus,
2 — vHBepcus, 3 — pemonsipusauus; b — naMeHeHue
MPOBOAMMOCTH HOHOB HaTpys (gNa*) u Kxanus (gK*)
yepe3 MeMOpaHy THTaHTCKOTO aKCOHA KaJbMapa BO

Bpems [1/] (cormacHo pacyeTam)
4

Jnurensnocts 11 cepreyHoi MBIIILE —
okoJjo 300 Mc. AMrututyna I[1J] He 3aBUCHT
OT CWIbI pa3fipaXeHUs1 — OHa BCcera Mak-
CUMaJIbHa JUISI TaHHOM KJIETKU B KOHKpET-
HBIX yenoBusix: [T moguymHseTcsas 3aKoHY
«BCE WJIM HHUYETO», HO He MOAYMHAETCS
3akoHy cwibl. [1JI 1m6o coBceM He BO3HH-
KaeT NpH pa3/ipaXeHHUH KIETKHU, eCIM OHO
Majio, 160 IoCTUTraeT MaKCHUMaJIbHOM Be-
JTUYMHE], €CJIM pa3apaXeHHe sIBISIeTCS I10-
POrOBEIM WM CBEpPXIOPOroBuiM. Cienyer
OTMETHUTH, YTO cyaboe (IOAMOpPOroBoe)
pasgpaxeHUe MOXET BBI3BaTh IOKaJlb -
HH#H noterHuuan (JIII). O" moguu-
HsIeTCsI 3aKOHY CWIBL: C YBETMYEHUEM CHUIBI
CTHMYJIa BeJIMIMHA €r0 BO3pacTaeT.
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Mexanusm eo3nuxnoeenun IIJ]. Hau-
6osee yacTo BCTpeYawUMACS BapHaHT
Bo3HMKHOBeHHUs [1J] — 3to GricTpoe nBU-
xenue Na' B kietky, a K¥ — u3 xierku,
BciegcTBUE Ha3oBLIX U3MEHEHHH Mmpo-
HUILIaeMOCTH KJIE€TOYHOU MeMOpaHHI, IoJ
BIusAHKUeM camoro I1JI, ecnu pasnpaxu-
TeJIb BRI3BAJI €ro Hayajio. Belu4nmHa mMeM-
6paHHOrO TIOTEHLHATa NP 3TOM BHayaie
OBICTPO YMEHBLIAETCS, a 3aTeM CHOBa BOC-
CTaHaBJIUBaeTCs 10 UCXOTHOTO YPOBHA.

[IpemnaraeM BHLIENIUTD CIIEOYIOIINE TPY
¢dasnl I, Ha3BaHHEe KOTOPBIX OTpaxaeT
npoliecc U3IMEHEHN BEJTUYHHBE M 3HaKa
3apsina KJIETKH B IIpoliecce ee Bo3byxXIe-
HUS.

l.dasza genonxsipu3alguu —
yMeHblIIeHHe 3apsia KIETKH IO HYJS (CM.
puc. 3.3, A, 1), pazBuBaeTcs IpH JeHCTBUH
IeNnoNsApU3yIollero pasapaxXuTeas Ha
KJIETKY (371eKTpHYeCKHI TOK, MeAMaTop,
PacIIpoCcTpaHsIOIIHIACS IO HEPBHOMY WIN
MBILIEYHOMY BOJIOKHY 2JIEKTPHYECKHIT UM~
myisc). HavanpHast 4yacTHYHAsA JeOIAPH-
3alUA KJIETOYHOU MeMOpaHBI IIPOUCXOOUT
6e3 M3IMEHECHUA €€ MPOHUIIAEMOCTH A
HoHoB. [losTOMy, HeCMOTPS Ha HajIMYUe
deuxcyujel cuadl (KOHIIEHTPALIMOHHEIN U
3JIeKTPUYECKUIH IpallMeHTH ), IBUXEHHE
Na' B KJIeTKy Yepe3 OBICTPBIE 3JIEKTPO-
ynpaBiasgeMble Na-KaHalbl OTCYTCTBYET.
HanmoMHuM, YTO KJIeTKa BHYTPH 3apsDkeHa
oTpHUAaTeAbHO (pasHOMMEHHBIE 3apsIbl
MIPUTATUBAIOTCS APYT K APYTY), a8 KOHLIEH-
Tpauust Na* BHe KiieTKH B 14 pa3s 6onblie,
YyeM BHYTPH KJIETKH. YCIIOBHEM Xe, obecnie-
yyBapIIUM Bxoa Na* B KJIeTKy, sABjsieTcs
yBeJIHYeHNe MPOHUIIAEMOCTH KJIETOYHON
MeMOpaHBbl, KOTOpasi OIpelessieTcsa cocTo-
sIHMEeM BOPOTHOTO MexaHU3Ma Na-KaHaJIOB
(B HEeKOTOpEIX KJIETKaX, HalpuMep B Kap-
IMOMMOIMTAX, B BOJOKHAX IVIaAKOM MBIIII-
1IbI, BaXHYIO pojib B BO3HUKHOBeHHM IT[L
WrpaloT yrpapiseMele KaHanbl misa Ca?).
CyMMapHBIif TOK HOHOB B 110001 MOMEHT
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orpeessieTcsi YHCIOM OTKPHITEIX KaHAIOB
KJIETOYHOIM MeMOpaHBl U HATUYMEM 3JeK-
TPOXUMHUYECKUX TPATHEHTOB HOHOB.
Yacmb UOHHO20 KaHaaa, obpaujeHHas 6o
GHeKAemouHOe NPOCMPAHCME0, omauvaem-
¢ om wacmu Kanasa, obpaiyennoil 6Hympo
xaemoutoii cpedvt (I1.T. Koctiox). Bopot-
HbIf MexaHu3M Na-KaHalIoB pacHojioXeH
Ha BHelIHe#l M BHYTpeHHEN CTOpOHax Kie-
TOYHOI MeMOpaHhI, BOPOTHHIA MexaHU3M
K-xaHaloB — Ha BHYTpeHHeH CTOpoHe
(K* mBukeTcsl M3 KIETKM Hapyxy). B ka-
Hanax mia Na* uMeoTcd aKTUBallMOH-
HblE€ M-BOPOTa, KOTOPEIE PacIIONIOXEHH ¢
BHEIIHeH CTOPOHBI KJIETOYHOM MeMOpaHEI
(Na* mBuXeTcsi BHYTPb KJIETKH BO BpeMs
ee BO30YXIeHHs), U MHAKTHUBalLlHOHHEIE
h-BopoTa, pacnoyioXeHHble ¢ BHyTPEeHHEH
CTOpPOHBI KJIeTOYHO MeMOpaHBbl. B ycio-
BHAX IIOKOSA aKTHBAallMOHHEIE M-BOpPOTa
3aKpPHTH, HHaKTHBallMOHHKIe h-BopoTa
TpeUMYyllieCTBeHHO (00BIYHO 0KoJio 80 %)
OTKDHITHI; 3aKPBITHI TAKXKE KallMeBble aKTH-
BallMOHHEIC BOPOTA, a HHAKTHBAallMOHHEIX
BopoT Wi K* HerT, 4TO, I10-BUIHMOMY, SB-
JigeTcs IpUYKHOM 6oJiee MeIEHHOTO BOC-
CTaHOBJeHUA (CHYDKEHUS [IPOHULIAeMOCTH
KJIETOYHOI MeMOpaHnsl Bo BpeMsa I1]1).
Bopora Na-xaHanoB Ha4YMHAIOT OTKpHI-
BaThCs TIPH OOCTMXKEHUH IETONISIPU3ALII
Ki1eTkH 50 % KpUTHYeCKOro MOTEHLHA-
na (KIT), xoTopslif 06KI4HO cocTaBaseT
—40 MB (BO3MOXHEI ¥ pyTHe BeTUIMHEL).
KII — senununa membpannozo nomenyuana,
npu Komopoi HauuHaemca pezeHepamUeHas
yacmo I1J] 6 npoyecce denosspusayuu kiem-
ku. Korna nenossipusanus KieTKu TOCTH-
raet KI1, nponniaeMocts MeM6paHH Wist
Na* pe3ko BospacTaeT — OTKpHIBaeTcs IO-
TIOJTHUTENIBHO GOJIBIIOE YHUCIIO TIOTEHITHAI -
3aBHCUMEIX m-BopoT Na-kaHaioB, n Na*
JJaBUHOM ycTpeMiisieTcsl B KJIETKY.
HekoToprie aBTOpH CYHTAIOT, YTO B
moMeHT KIT Tok Na* B KJIeTKy paBeH TOKY
K* u3 xierxu. JlaHHasi TOYKa 3peHUsI He-

060CHOBaHHa — IIpU HATWYUM TAKOTO
paBeHCTBa AemoisipU3allis KJIeTKH IIpe-
Kpatuiack 651. [ToCKONBKY Xe AenoysapHu-
3aIUs1 MIPOJOJIXAETCA, 3TO O3HAYAET, YTO
MOJOXHTENbHBIX HOHOB BXOOUT B KJIETKY
0oJIbIlle, YeM BBHIXOOUT U3 Hee.

B peaynpraTe MHTEeHCHBHOrO BXojga Na*
BHYTPb KJIETKH IpoLiecC HeNONAPU3ALIAH
IIPOMCXOAUT O4YeHb OrIcTpo. Yepes onuH
OTKpHITHIH Na-KaHal 3a 1 MC IIpPOXOOUT 10
6 ThiC. MOHOB. Pa3sBuBaroIIasgcsa Jenos-
pHU3alMs KJIETOYHONK MeMOPaHEI BEI3BIBAET
IOTIOIHUTENbHOE YBEIMYEHNE ee IIPOHM-
11aeMOCTH U, €CTECTBEHHO, IIPOBOAUMOCTH
Na*® — OTKpHBawTCA BCce HOBHIE H HOBbIE
aKTHBaLIMOHHEIE m-BopoTa Na-KaHaloB,
YTO ImpunaeT ToKy Na* B KIIeTKy xapakmep
pezeHepamugHozo npoyecca. B utore meMm-
OpaHHEIH [TOTEHIMAT UCYe3aeT, CTAHOBUT-
cs1 paBHEIM Hyio. Paza memonsipu3aliuu
Ha 3TOM 3aKaHYuMBaeTcs. Bo BpeMs ne-
MOJSAPU3aLIHN MeMOpaHBbI YBeTNIUBaeTCs
MPOHMIIAEMOCTh mocaenueit u s Ca?'.
OH TakXe HIAET B KJIEeTKY, HO B HEPBHBIX
BOJIOKHaX, HepoHaxX M KJIeTKaxX CKeJeT-
HOHM MYCKYJATyphl €ro pojib B pa3BUTHHU
I mana. B xieTKax riaakoi MBIIINBI K
MHoKapza ponps Ca?* cyllecTBeHHa.

2.®a3a nHBepcHU (H3IMEHECHHE
3HaKa 3apsa KJIeTKH Ha IIPOTHBOIIOIOX-
HEI) @Katouaem 60Cx008uyI0 U HUCX00A -
wyio wacmu. Best BocxomsAinas 9acTh MMKa
I11 B GonBIIMHCTBe ciy4yaeB obecrieuu-~
Baercsi B OCHOBHOM BXomoM Na'* B xier-
Ky. ITocne ucueaHoBeHUs1 MeMOpaHHOTO
noTeHUWana Bxol Na* B KJIETKY IIpOIoJI-
Xaetrca (m-BopoTa Na-KaHaJIOB ellle OT-
KDBITHI), ITO3TOMY YHCIIO ITOIOXUTEIBHBIX
HOHOB B Hel MPpeBOCXOMUT YUCIO OTPH-
LIaTeJIbHBIX HOHOB, 3apAl BHYTPH KJIETKH
CTAaHOBUTCH IOJOXHUTENbHEM. Ilepuon
nepe3apAnKd MeMOpaHBI MpeaCTaBAsET
cob6oit Bropyio dasy I1JI — da3y unsep-
CHH (cM. puc. 3.3, 4, 2). Terepb 371eKTpH-
YeCKHH rpagueHT MPENATCTBYET BXOAY
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Na* BHYTPb KJIETKH (II0JIOXHUTENbHEIE 3a-
psAIbI OTTAIKMBAIOTCA APYT OT Apyra), Na-
MPOBOJMMOCTb CHIXaeTcs. TeM He MeHee
B Te4eHHe HEKOTOPOTO IIepHOAa BpeMEHH
(nonn MuwuIncekyHanl) Na* npomomxaer
BXOIMTh B KJIETKY — 00 3TOM CBHAETEb-
CTBYeT NpoHojXalmlneecss HapacTaHHe
peanuuHbl [1J{. D10 03HayaeT, YTO KOH-
LIEHTPALMOHHBIH TpayieHT, obecreYnBa-
oy qsuxeHne Na* B KJIeTKy, CHIbHee
3JIeKTPMYECKOro, IPEIsITCTBYIOIIEro BXO-
oy Na* B kierky. [IpumepHo vepes 0,5—
2 Mc ¥ GoJee mocie Hadala Aenojsipu3a-
UM (BpeMsi 3aBHCHT OT BHIa KJIETKH) POCT
I1J1 mpekpaluaeTcsi BCIEACTBUE 3aKPBITHS
HATpHEBHIX HHAKTHBAIlHOHHEIX h-BOpOT
(unaxTtuBanusa Na-KaHaloB) U Ipekpa-
LIeHHs TTocTyieHuss Na* B KJIeTKy.

Hucxooawas yacme gasvt uneepcuu Ha-
YHHaeTcs ¢ OTKPHITHA BopoT K-kaHaos
M OpIcTporo Bo3pactaHus Beixoga K* u3
xnetku. ITockonbky K* Haxomurcst nmpen-
MYIIIECTBEHHO BHYTPH KJIETKH, OH, CO214aC-
HO KOHUeHMPAYUOHHOMY zpaduermy, GBICTPO
BBIXOIWT U3 KJIETKH I10CJI€ OTKPHITHA BOPOT
K-kaHanoB, BcleIcTBHE YeTO yMEHBIIACTCA
9HCITO MOJIOXHUTENBHO 3apsXKeHHBIX HOHOB
B KJIeTKe. 3apsii’ KJIeTKH CHOBa HayWMHAaeT
YMEeHbUIATHCA.

B nepuon Hucxomsmei yactTu ¢pass
HMHBepcud Brixony K' U3 xietku cnocob-
cmeyem makce aneKmpuyeckuii zpaduenm.
K' BHITanKMBaeTCA MOJIOXHUTENLHBIM 3a-
PAOOM M3 KJIeTKH. Tak mpomosxaercs Ho
ITOJIHOTO MCYE3HOBEHHUSA IOJIOXKHUTENBHOIO
3apsina BHYTPH KJIETKM (IO KOHIIa HHC-
XoasAme# 9acTH ¢a3bl MHBEPCHH — CM.
puc. 3.3, A, 2, nynkmupnas aunus). Ka-
JHH BBHIXOAWT M3 KJIETKU He TONBKO MO
YIpaBiIsieMbIM KaHalaM, BOPOTa KOTOPHIX
OTKPHITHI, HO ¥ IO HeyNpaB/sieMbIM KaHa-
JIOM B T€YEHHE BCEro BPEMEHHU pa3BUTUA
I, 4yTo 1 yckopseT XoN HUCXOLAIIe Ya-
cti IT/I ¥ HeCKOJIBKO 3aMeISIET X0 BOC~
xonseit vactu I1J1.

Takum obpasoMm, amnaumyoda I/ ckra-
Ovisaemcs u3 eauunst ITI1 u eeauuuns
gasbl uneéepcuu, cocTaBiAOLIER Y pasHBEIX
xietok 10—50 MB. Ecniun MmeMGpaHHBIH
MOTeHIIUAJT TTOKOSUIEHCS KIETKM MaJl, aM-
wiyTyna ee 1] HeGonpiuas.

3. Paza pemonssipM3anvu —
BOCCTAaHOBJICHHe 3apsja KJIeTKH (CM.
puc. 3.3, A, 3), obecneunBaeTcs Takxe
MpOoAOIKAIIIUMCS OBICTPBHIM BEIXomOM K*
M3 KJIETKH COMTacCHO KOHI[EHTPAIIMOHHO-
My rpanueHTy. [IpoHHIIaeMOCTh KIIETOIHOM
MeMOpaHnhl it K* Bce emle BrIcOKa (ak-
THBaIlHOHHEIE BOPOTa KaJTMEBEIX KaHAJIOB
OTKpHITH). IToCKONBKY KJIeTKa Teleph yXe
CHOBa BHYTPHM MMeeT OTpHILATEIbHBIN 3a-
psill, a CHApYXW — TOMIOXMTEIbHBIA (CM.
puc. 3.3, A, 3), aneKTpuU4ecKuii rpaiu-
€HT IpensTcTBYeT BeIxony K* M3 xieTku,
YTO CHMXAeT ero NpOBOAMMOCTE, XOTS OH
NPOAOJDKAET BHIXOAUTh. BTO OOBICHIETCS
TeM, YTO NeHACTBUE KOHLEHTPALHOHHOTO
rpaifieHTa BhIpaXeHO 3HAYUTENBHO CHIIb-
Hee 3JEKTpUYECKOIO TrpaaueHTa. Taxum
obpaszom, éca Hucxodawan yacme nukxa I1J]
obycnoenena evixodom K* u3 xaemxu, oc-
xo0suwas — éxodom Na* & kaemxky.

Hepenko B xonue I1]] Habnronaercs 3a-
MelUIeHHe PeMONIIPU3AIlMHN, YTO OOBSCHS-
eTCsl YMEHBIIEHHEM IIPOHHLIAEMOCTH KJle-
TOYHOM MeMOpaHsl A K™ U 3aMeIeHHU-
€M BBIXOJIa €TO U3 KJIETKH M3-32 3aKphITHSA
3HaYUTEIbHON YacTH BopoT K-KaHaioB.
Hpyras npnyuHa 3amemnenus: toka K* u3
KJIETKH CBsi3aHa ¢ GOpMHUpPOBaHHEM IIPO-
THBOIIOJIOXHO HaIIPpaBJICHHOTO 3JIEKTPH-
4eCKOTO IpaJHeHTa — BHYTPHU KJIeTKa B
5Ty ¢a3y cHOBa 3apsDKeHa OTPHUIATENbHO,
a CHapyXH — IOJOXHTEIbHO, YTO TaKkKe
3aMeutsieT Beixon K* u3 knetkn.

Ilpu 6aoxade Na-xananos IIJ] ne 603-
Huxaem. Bo3MOXHOCTh BpEMEHHOTO Ha-
pylieHus paGoTel Na-kKaHajaoB IHUPOKO
HCIONB3YyeTCsA B KIIMHUYECKOUN NMpaKTHUKE.
TaK, C ITIOMOIIBIO MECTHBIX AaHECTCTUKOB
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paccTpPauBaeTCsi MEXaHU3M yIpaBleHUs]
popoT Na-KaHajl0B. DTO IPUBOIMT K IIpe-
KpallleHHIo NPOBeIeHUs] BO3OYXIEHHA B
COOTBETCTBYIOIIEM YYacTKe HepBa, yCTpa-
HeHUIO 0OJIeBbIX OIIYIIEeHWH, HalpuUMep,
[Ip¥ XUPYPTHYECKHNX BMEILATeIbCTBAX.

Posv Ca** e eo3nuxnoeenuu IIJ[ B MbI-
[IIeYHBbIX KJIETKAaX CKEJIETHOM MYCKYJIaTYphI,
B HEPBHAIX BOJIOKHAX He3HayuTenbHa. On-
Hako Ca?* urpaet BaXHYIO poJib B Iiepeaye
MMIIYJIBCOB OT OJHOTO HEHpOHa K IpYro-
MY, OT HEPBHOTO BOJIOKHA K MEIIIEYHOMY, B
po3HukKHoBeHMH I1JI B cepneyHoi U ran-
KO MBIIIIIAX, B o6ecrneyeHU MBILIEYHOro
COKpaIleHHS.

Cruncenue codepxcanus Ca** ¢ kposu
Ka 50 %, umo unozda acmpevaemcs 6 Kau-
HUYeCKOU npakmuke, mMoxcem npueecmu
K CYOOPONCHBIM COKPAUEHUAM CKEAeMHbIX
Mbludy. DTO OOBACHAECTCA 3HAYUTEIbHBIM
MOBHIIIEHHEM BO30YIUMOCTH HEPBHEBIX U
MBIIIEYHBIX KJIETOK B pe3yJibTaTe CHUXe-
Hus 111 u3-3a yMeHbIIEHHS CTeNIeHH Heil-
TpaJIu3alliK OTPULATEIbHBIX PUKCHUPOBaH-
HBIX 3apsiIOB Ha IIOBEPXHOCTH KJIETOYHOM
MeMOpaHBI U OTPMIIATENIBHO 3apsDKeHHBIX
KapOOKCHUIIbHBIX TPYII MHTEPCTUIUA U
noHoB Cl~. Benegetsue 3T0r0 MOBHIIIAET-
¢s1 Bo30yIMMOCTh HelipoHOB, Tak Kak III1
npubarokaercs K KI1, n HauMHaeTcsa akTH -
Bauusi Na-kaHaioB. B oTBer Ha moctyruie-
HHe caMoM He3HAYUTEIbHON UMITY/IbCALIMU
HeHApOHBI HaYHMHAIOT reHepupoBats I11 B
GoIBIIOM KOMMYECTBE, YTO MpPOSBISgETCA
B CYIOPOXHBIX COKpAIlEHHAX CKEJIETHOMN
Myckynarypsl. [Ipu s3tom Heitponsr LIHC
M HepBHEIE BOJIOKHA MOTYT paspsmKaThCs U
CIIOHTaHHO.

Hpuuunoii nocaedosamensrnozo omipoi-
Mus. 30eKmpoynpasisieMsiX 0pom UOHHbIX
Kananoe aeasnemcs usmenenue memopanno-
20 nomenyuana. Bee gpazvt I seasromcesa
DpezeHepamuenbimMuU — Heo6X00UMO MoabKo
docmuus KII, danee IT[] pazeusaemcs 3a
Cuem nomeHyUANbHOU 3HEp2UU KiemKU &

8ude 31eKmpoxuMu4eckozo epaduenma, Ko-
mopbiil n000epHcU8aom UOHKbIE HACOCHI.

Cnedyem makxoke ommemums, 4¥mo UOH-
Hble RoMNbl HenocpedcmeenHto 3a gazvt T1/]
He omeeuarom, XOoTs1 OHM pabOTalOT Hellpe-
PHIBHO — M B IIOKO€, U BO BpeMs pa3BH-
s IT1.

Caedoeuie zunepnoaspusauus u denoas-
pusayua

CnegmgoBass rumeprnoaspu3sa-
ISl KIETOYHOH MeMOpaHB —
3TO YBeJIMYeHNEe MeMOpaHHOTO MTOTeHLIYaIa
rocJie $ha3bl pernosspu3alyy; oOKIYHO SB-
JISieTCsI pe3YJIETAaTOM ellle COXpaHsALIeHcs
MOBBIIIEHHOMN MPOHULIAEMOCTH KJIETOYHOH
MeMOpanbl i K*, XxapakrepHa mist Heii-
poHos (puc 3.4, b, I). AKTUBaLIMOHHEIE
BopoTa K-KaHajIoB ele He MOJHOCTBIO 3a-
KDHITHI, HoaToMy K* ponosokaeT BEIXOOUTE
U3 KJIETKH COIVIACHO KOHIIEHTPallMOHHOMY
rpafleHTy, YTO U BelleT K UIepIossipu3a-
MUK KJIeToYHO# MeMOpaHsl. IlocteneHHo
MPOHUIIaeMOCTb KJIETOYHOM MeMOpaHbI
BO3BpalllaeTcs K UCXOOHOM (HaTpHueBble
U KaJTHeBble BOPOTa BO3BpAILAIOTCA B MC-
XOIHOE COCTOsIHME), a MeMOpaHHBIN IMo-
TEHLIMA CTAHOBUTCS TaKUM Xe, KaKMM OH
6501 0 Bo30YXIeHHs KieTKH. BoaMoxHo,
Na/K-nmommna criocoGCcTBYeT pa3BUTHIO Clie-
JIOBOI1 IMIIEpIIONSIPU3ALINY, YTO, HATIPHMED,
XOpOIIO BBIPaX€HO B TOHKMX HEMUETHHH-
3UPOBaHHBIX HEPBHLIX BOIOKHaX (60JIeBBIX
adbdepeHTax).

CrnepmoBasi nenoiasipu3alnus
pa3BUBaeTCs TIOC/Ie TMIEPIIONSAPU3aLHH,
TakXe€ XapaKTepHa IJs HeipoHOB (cM.
puc. 3.4, b, 2), MoXeT OBITh 3aperucTph-
pOBaHa U B KJIETKaX CKEJETHOU MBILIIIEL.
MexaHHM3M €€ U3YYEH HENOCTATOYHO.
BoaMoxHO, rUneproyisipusanus cBs3aHa
C KpAaTKOBPEMEHHBIM MOBBIIIEHUEM IIPO-
HMI[aeMOCTH KJIETOYHON MeMOpaHbI 1is
Na* u BXoooOM ero B KJIeTKY COIJIaCHO
KOHLEHTPaUHOHHOMY H 3JIEKTPHYECKOMY
rpagyeHTaM, YTO BeleT K KpaTKOBpeMeH-
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Puc. 3.4. [IBa BapnaHTa pa3sBHTHA NOTeHI[Maa JeHCTBUA ABYX KIETOK:

A — ¥c4YepYeHHOTO MEIIIEYHOIO BOJIOKHA, 3aMe/jleHHe a3kl penonspusauuy; b — Heltpona: 1 — ciegoBas
CUNEPTIONIAPU3aNNs, 2 — clefoBast AeNoApH3alus

HOMY YMCHBIICHHIO MEMOPaHHOTO IIOTEH-
aa.

3anac uonoé 6 Kaemxe (KOHICHTpalIU-
OHHBIX rpagueHTOB). KjleTka MoXeT reHe-
pupoBaTh Ao 5 x 10° IT]I Ges nmomsapsoky,
T.e. 6e3 paboThl Na/K-Hacoca. Yucno um-
MyJIbCOB, KOTOpOE TeHEPUPYET U MPOBOJIUAT
HepBHOE BOJIOKHO, 3aBUCHT OT TOJILIMHEI
TIIOCJIeIHETO, YTO OTpele)IsIeT 3aac HOHOB:
YeM TOoJTIlle HepBHOE BOJIOKHO, TeM GoJIbIie
3amnac MOHOB, TEM §on5mc HUMITYJIBCOB OHO
MOXeT TeHepHpOoBaTh (OT HECKOJIBKHX COT
IO HECKOJIBKMX COTEeH ThICAY) 6e3 ydacTus
Na/K-Hacoca. OnHako B ToHKUX C-Bo-
JIOKHaX Ha BO3HHMKHOBeHMe omHoro ITJ
pacxonyetcsi okosio 1 % KOHIIEHTpallMOH-
HEIX rpanueHToB Na* u K*. IToaTomy eciiu
3abyoKMpoBaTh BHIpabOTKY SHEPTHUH, TO
KileTka Oyner ele MHOTOKPaTHO BO3GyX-
JAaTbCs U B 9TOM ciiydae. B peansHoil xe
AevicteurenpHoct Na/K-Hacoc moctosH-
Ho ntepe”ocut Na* u3 kretkn, a K* Bo3spa-
LIaeT B KJIETKY, B pe3y/IbTaTe YeTo MOCTOSH-
HO IOANepXUBAIOTCI KOHIIEHTPAIMOHHbIE
rpanuenTsl Na* u K*. HemocpencreeHHEIM
WCTOYHUKOM 3Hepruu siBisercss ATD, xo-
TOpasi HEeTIPEPEIBHO BOCCTaHABIMBAETCS.

Cocmosnnue nponuyaemocmu xaemounoti
MemMOGpans MOXHO OTpeNeTUuTh 10 CKO-

POCTH IBMXEHHsI MIOHOB B KJIETKY IUIH U3
KJIETKHM COTJacHO KOHIEHTPALHOHHOMY
IPaIyeHTY, T.e. M0 MPOBOJUMOCTH HOHOB
Na* u K* (gNa* u gK*), Ho nipu yciosun,
YTO BIMSIHHE 3JIEKTPHYECKOIO IpagueHTa
Ha IBXE€HHEe HOHOB MCKIIOYEHO WIHN OHO
MOCTOSTHHOE (cM. puc. 3.3, b).

IIpu pasnpaxeHuu Bo36yIUMOi TKaHHU
He Bceraa Bo3HukaeT I1JI. B yacTHocTH,
€CJIM CHJIa pa3fpaXuTels Majia, eTI0oNspH-
sanms He qocturder KII, ectectBeHHO, He
BO3HMKHET MMITYJIbCHOE — pacIpocTpa-
Hsllollleecs1 BO3OyXNeHHe, PETHCTPHUPYETCA
JIII.

3.4. JIoKkaJpHBIE MTOTeHI{HA JBI

Bezoe JIII ¢ sxcnepumenme ocyuecmansniom
nymem pasdpaxceHus Kaemku saeKmpuye-
CKUM MOKOM HUICE NOPO208OY 6eAUMUHbL, HO
TIPH YCJIOBHH, YTO JETOISAPU3AINSA KIeTKH
nmocturaet 50 % KII u Beime, Korma Ha-
YMHAIT aKTHBUpOBaThcsl Na-KaHalbl U
nBuxeHue Na' B KJIETKY BO3pacTaeT, HO
nmenojisipusanus He gocturHer 100 % KIT
(xorna passuBaercs I1J1). Ilpuyem JIIT sB-
JisieTCs TOJBKO Ta 4acTh AeMOoJaApH3alluu
KJIE€TKH, KOTOpasi oGycnonneHa YBEJIHUYC-
HHMEM MPOHUIIAEMOCTH MeMbGpaHsI i1 Na*



I'aBa 3. O6mas ¢$u3nogorust Bo36yIUMBIX TKaHe

64

¥ rocTyIuieH!eM ero B kierky. KIT — arto
BeJIMYMHA MeMOpaHHOTIO MOTeHIMala, IIPH
KOTOpOJ B IIpoliecce JENosApU3alH KieT-
KU HayMHaeTcsi pereHepaThBHas yacTh I1/1.
INoka noTok Na* B KJIETKY He U3MEHSIETCs],
[eTToIsApU3alns MeMOpaHB! gBiseTcs claed-
CTBUEM JIEeMCTBUS 3IEKTPUYECKOTO TOKa —
310 PH3MIeCKUH 2IEKTPOTOH (YHUCTO PH-
3M4YecKoe sABJIEHHE), TaCCUBHOE COCTOSTHHE
MeMOpaHB! OTHOCUTEIBHO CTUMYJIA.
®dusznyeckuil 3JEKTPOTOH —
3T0 MTOBHILIEHHE WIH CHIDKEHYE BEJTMYMHEL
MeM6paHHOro NOTeHLIMaNa ToKos 6e3 ak-
THBAlIMM MOHHBIX KaHaJIOB, T.c. 6e3 H3MeHe-
HH51 CKOPOCTH HOHHBIX IIOTOKOB B KJIETKY U
p3 K1eTkH. PU3nyecKuif 3J1eKTPOTOH, BbI-
paxalomuiicsi B yMeHbieHuu I111, Habnio-
JlaeTcsl, HallpuMep, MpH NeHCTBMM KaTona
¥ JeNoJisipu3aliii MeMOpaHbl Bo30yauMoit
KJIETKM, KoTopas He mocturaer 50 % KII,
T.. 10 Hayajla akTMBallMu Na-KaHaJloB.

OusnonoruyecKum 3JIeKTpo-
TOH — 3TO MOBHIIEHHE BO3OYIHMOCTH
TKaHU B 06JaCTU KpaTKOBPEMEHHOTIO HeM-
CTBHJ KaToJla 1 MOHMKEHHE BO30YTUMOCTH
TKaHH B 061acTH KPaTKOBpeMeHHOTO Jeii-
CTBUSA aHoJa (B ITEPBOM cllyyae — YacTHY-
Hasl IeTIoIIpU3alivsi, BO BTOPOM — THIIep-
TIOJIAPHU3AITHST ).

B ycaoeunx namypaavuoii deameavnocmu
HepBHOM U MEIIeYyHOH TKaHeit JITT Bo3Hu-
KaloT Ha MOCTCUHANTHYECKUX MeMOpaHax
XHUMMYECKUX CHHATICOB MpH JeHCTBUU Me-
JUATOPOB: BO3OYXIAIOMIMIA IIOCTCHHAIITH-
yeckui noreHuman (BIICII), Topmo3Ho¥
nocTcuHanmTHyeckui noreHuuan (TTICIT),
pasHoBHaHOCTH BIICIT — moTeHnman KoH-
LIeBOM IJIaCTMHKH MBIIIEYHOTO BOJOKHA
(IIKII), PII u reHepaTopHBIit MOTEHIMAT
(T'TI) B ceHcopHEIX penenTopax npH Aeii-
CTBUH alleKBaTHBIX pa3ipaxuTelieil (CBer,
TIPUKOCHOBEHMeE, aBJieHUe, TeMIlepaTypa
U 1p.). IIpn 3TOM aKTMBMPYIOTCSI HOHHbBIE
KaHalsl MeMOpaH YKa3aHHBIX CTPYKTYp, B
pe3yybTaTe 4ero ABMXEHHUE HOHOB B KJIeT-

KY ¥ M3 KJIETKH 3HAaYUTEIbHO BO3PacTaeT.
BeiencTBue 3TOro BO3HHKAET NEMOJs-
pu3aLys KieToyHolt MeMOpaHB WIH T'H-
nepnonaspusanus. B vactHoct, BIICII
pa3BHUBaeTCA BCAENCTBHE NMpeobianaHusa
IBUXeHUsA HOHOB Na* B KiIeTKy (dasa me-
MOJISIPU3aLIMM) U MTOCHenyoIero npeob-
nagaHus nBXeHuss moHoB K* u3 xietku
(dasa penonsgpuzanun). [lono6bHEIM Xe
obpa3om BosHuKawT o6sryHo PIT u I'TI.

Amnaumyoda JIII Becbma BapuaGeb-
Ha — 1o 10 MB u 6onee, HanpuMep, PII
moryt nocturark 30—40 mB.

Poav aoxasvnwix nomenyuasos. BIICII,
PII u I'TI obecneunBaloT BO3HUKHOBEHHE
[1]1 B HepBHEIX 37IeMEHTAX WIM MEIIIEYHBIX
KJIeTKaX, YTO MOCTUIraeTcs 3a cyeT aeli-
cTBUA dekTpuueckoro o JIIT, nemons-
pu3symoniero KietouHyo memM6pany. Kor-
Ia nenonspunsanus gocturaet 50 % KII,
aKTUBHUPYIOTC Na-KaHaJbl, B pe3yibTare
qero npeoGianaer ABMXeHHe MOHOB Na*
B KJIETKY M pa3BUBaeTcsi JalbHelInas ee
nenonspusannsa. Ecan amromuryna JITI no-
ctatoyHa wist obecrieyennst KI1, To Bozuu-
KaeT Il B COOTBETCTBYIOIIUX CTPYKTYpax
KJIeTOK Bo30ynumuIX TKaHeil. Hampumep,
IIKII oGecneuynBaeT Bo3uukHoBeHue I1]]
B npwiexameM K KOHLEeBO# IIacTUHKe
yJacTKe MbllleyHoro BoJjiokHa, I'TI oGe-
crieyrBaeT Bo3HUKHOBeHKe 1] B HepBHOM
BOJIOKHE (B MHEJIMHOBOM BOJIOKHE — 3TO
TepBHIif NTepexBaT PaHBbE).

Ecau ammnutyna JIIT nocraroyna aus
obecrieyeHnsa Bo3HukHoBenus 1111, To JII1
camBaercs ¢ 1] u ABIsieTCs HavyaloM rep-
BOIi ero dassl — nenonsspusauuu. Eciu xe
amriuiutyna JITT HemoctaToyHa, OH 3aTyXaeT
B CTPYKTypax, rie BO3HHK (IIOCTCHHAITH-
yeckue MeMOpaHEel, MeMOpaHEI CEHCOPHBIX
PeLenTOpOB). DTO 3aTyXaHHE IPOUCXOIUT
06BIYHO BeieAcTBHE NMpeobiiafaloiero Bhl-
xoqa MoHoB K™ m3 KJIeTKH 1o HeyIpasise-
MBIM KaHajlaM, KOTOpbI€ BC€raa OTKPHITHI,
a TaKXe I10 KaHajlaM, KOTOpBI€ aKTHUBHUPO-
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Tabauya 3.2

CpammTeJlean XapaKTepHCTHKA JIOKAJbHOTO NOTEeHIHANA H NOTEHUHAA AeHCTBUSA

CaolicTBO

JloxanbHBIi OTEeRIHAT

[lovennnan neitcrens

PacmpocTpaHeHue

He pacnpocrpaHsercs, 3aTyxa-
€T TaM, Tli¢ BO3HUKaeT

Pacnpoctpansercs 6e3 3aTyxa-
HHA (IeKpeMeHTa) Ha GoJibIIne
PacCTOsAHUs MO BCeil OJIMHe
HEPBHOTO BOJIOKHA

—
3aBUCHUMOCTE BEJIMYHHEI OT

CHJIBI CTHMY/Ia

Bo3pacTtaeT ¢ yBeJHMYeHUEM
CHJIBI CTHMYJIA, T.€. MOAYHHSA-
€TCs 3aKOHY CYUIRI

He 3aBucur (momumHsercs 3a-
KOHY «BCe WU HUIEro»)

BO3HHKHOBCHHH IIOTCHIIHAJIA

SpreHne cyMMalndy CyMmMupyercsi — Bo3pactaer | He cymmupyercs
NPY MOBTOPHBIX 9aCTHIX MOI-
TOPOTOBLIX pa3ApaXeHUsIX
AMILIUTYA 10—40 MB 80—130 MB
Bo36yauMoCTb TKaHM TIpH VBenmuuBaeTcs YMeHbIaeTcss BILIOTh 0 1OJ-

HoHi HeBo3GynuMocTH (ped-
PaKTEpHOCTD)

BaTHCH (HallpUMep, MeIMaTOPOM B IIOCT-
CHHANTU4YecKo# MeMOpaHe HepBHO-MBHI-
IIEYHOTO CHHAarca).

Csoiictsa JIII npuBeneHs! B Tab. 3.2.

Avaonutryna IIJ we 3agucum om
cunvl pazdpaxcerus MOTOMY, 4YTO OH BO3-
HMKaeT BCeNCTBHE pereHepaTUBHOIO IIpo-
necca. Benruymna 11J] cknansiBaeTcsa H3
BennyuH 111 n dpasu unsepcun I1J1. Cre-
IyeT Takke OTMETUTh, YTO BO3OYOMMOCTh
KJIETKH CWIBHO U3MEHAETCS B IIPOLIECCE ee
BO36yXIeHHs M CBsi3aHa ¢ dasamu I1]1.

IToppimeHune BO3IOYOHUMOCTH
Kaemxu 6o epems J1II oGbsicHsieTCS TeM,
4YTO KJIeToyHasd MeMOpaHa oKa3hIBaeTcs
9acTU4HO Hmenojisipu3oBanHoit. Ecnu KII
OCTaeTcsl Ha MOCTOSSHHOM YpOBHE, JUIS -
NOCTUXEHUS] KPUTHIECKOrO YPOBHSA Je-
nonsgpusauuyu Bo spems JIIT HyxeH 3Ha-
YUTEJIBHO MEHbIIeH CHIBI pa3IpaxuTels.
Bo36ynuMocTh KIETKH NpPH YacTHIHOM
IeToIApU3alluM MTOBRILIAETCS TaAKXKe U 10-
TOMY, YTO HaYMHAIOT OTKPhIBAThCS BOPOTa
Na-KaHaJoB (IIpH JOCTHXEHNH Jernosipu-
3auuu 50 % KII).

3 HopmaneHas Gpu3HOIOrHR

3.5. HamMeHeRn A BO30yAUMOCTH
KJeTKH BO BpeMa ee
B0O30y:xkaennda. JJabuasHOCTH

Pazaunarom uemvipe ocrosnvie hasoi uime-
Henus 8o36ydumocmu, Kaxnasi U3 KOTOPHIX
CTPOTO COOTBETCTBYET olpeneeHHoH dase
I1J] n Tak Xxe, Kak u a3l [1J], onpenens-
eTCA COCTOSTHHEM IIPOHUIIAEMOCTH KJIETOY -
HoM MeMOpaHbI 111 MOHOB (pHMc. 3.5).

l. KparkoBpeMeHHOE IIOBBHI-
meHHe BO3OYAMMOCTH B Hada-
ne pasputrusa I1J — nabmonaercs
NMpU YaCTUYHOH NEMOJsSIpU3allNM KIETOY-
Hoi MeMOpankrl. Eciu nemonsipuzanus He
nocturaer KII, o peructpupyercs JIII.
Ecmu xe genonapusaiusa gocruraer KII,
To paspuBaetcs I1JI. Bo3bynuMocTs 1o-
BbIIIEHA IIOTOMY, YTO KJIETKAa YaCTHYHO JIe-
MoJIsipU30BaHa, MeMOpaHHEII NMOTeHLIMAT
MPUOJIIKAETCS K KPUTHYECKOMY YPOBHIO,
H, KOrma aenojasipu3anusi JOCTUracT IpH-
MepHo 50 % KII, HaYMHAIOT OTKPRIBATHCS
NoTeHMayIpaBisieMble ObicTphle Na-Ka-
Halbl. IIpr 3TOM I0CTaTOYHO HEe6OIbLIIOTO
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MB
+201

e
—204

—404

2

Puc. 3.5. Uamenenus Bo3byauMocTH KIeTKH
BO BpeMsI IOTeHIIHaIa AeHCTBUS:
A — I neiipona; b — ¢a3n BosbyaumocTn:
1, 4 — Bo36yaMMOCTS MOBHIIlIeHa, 2 — abcoMoTHas
pedpaxrepHas ¢dasa, 3 — oTHocMTeNbHasA pedpak-
TepHas dasa, H — ypoBeHb HOpMaJIbHO# (HCXOHOI)
BO36yIMMOCTH

YBEJIHMYEeHUs] CHIBI pa3IpaXuTens, 4ToOn
genoaspusauus aocrturaa KII, xorna Ha-
6iomaeTcs cBepXBO3OYOIMMOCTh M BO3HH-
KaeT [1]l, pasBuBaloumiics najiee He3aBu-
CHMO OT IeHCTBUSA pa3ipaXuTelsi — pere-
HepaTUBHLIN Npollecc.

2. A6conwTHasa pedpakTep-
Hass ¢a3za (moaHast HeBO3IOYOHMMOCTD
KJIETKM, cM. pHc. 3.5, B, 2) — cooTBeTcTBY-
eT nuKy I1JL n nponomkaeTcs 1-2 Mc; ecn
T[] 6onee nponomxuTeneH, To 6oJee mpo-
[onxurelbHa U abcomioTHass pedpakTep-
Has ¢a3a. Kierka B 3TOT niepron BpeMeHH
Ha pasfipaxeHus 10601 CWIBI He OTBeYaeT.
Hepo36yaumocTs Ki1eTku B $pasax nenossi-
PH3allM{ ¥ BOCXOHsIle YacTH MHBEPCHUH
OOBsCHAETCS TEM, YTO MOTeHLIMAI3aBHUCH -
Mble m-BopoTa Na-KaHalIOB yX€ OTKDHITHI,

1 Na* GBICTpO IOCTyIIaeT B KJIETKY 110 BCEM
OTKDHITHIM KaHaiaM. [loaToMy momonHu-
TeJIbHOEe pa3fgpaXeHue KIEeTKH OTHOCH-
TelbHO OBHXeHUd Na* B KJIETKYy HHYEro
U3MEHUTH He MoXeT. IMeHHO nmoatomy I
00 coOBCeM He BO3HMKAET NP pa3paxe-
HMM, €CTM OHO MaJlo, W60 ABIsAETCSE MaK-
CHMaJIbHBIM, €ClIH OeHCTBYeT pasgpaxe-
HMe JOCTAaTOYHOM CHJIBI (ITOPOTOBOM MIN
cBepxnoporopoit). B nepron HUcxonsmen
qyacTy ¢a3bl MHBEPCUH KJIETKa HEBO3OYAH-
Ma u3-3a MHaKTUBalMK Na-KaHaJloB, 1103~
TOMY KJIeTOYHasi MeMOpaHa HelpoHHUIIaeMa
st Na* maxe Ipy CWIBHOM pa3IpaXeHHH.
Kpome Toro, B 3TOT NIepHUOA, OTKPHIBAIOTCA
(yxe B GoyblIoM KonndyecTBe) K-KaHanwl,
K* 6BICTpO BBHIXOJUT M3 KJIETKH, obeclie-
YMBask HUCXOISIIYIO YacTh ha3bl UHBEPCHH
U penoyiApu3anuio. AGcomoTHas pedpak-
TepHasi ¢a3a npogonKaercs ¥ B IepUOL
perosipU3allMy KJIeTKU 0 HOCTIXEHMSA
KII % 10 MmB. ITponomxutensHocTh abco-
TMoTHoM pedpaxTepHoii dpa3sl Bapuabesb-
Ha: y HEpBHHIX BOJIOKOH OHa HeBeJHWKa U
cocraBisieT 1—2 Mc, y cepieYyHON MBILILIBI
nocturaet 300 Mc (CTONIBKO Xe IJINTCA U
I1J] cepneyHoii MBIIIILIBI). AGCOMIOTHBIMH
pedpakTepHBIA mepuon orpaHUYUBAET
MaKCHMalbHYIo 9acToTy reHepaumu I1J1.
3.OrHocuTenbHas pedpak-
TepHasa ¢asa — 3To mepuoj BocCTa-
HOBJIEHMs BO3OYIMMOCTH KJIETKM, KOTAa
CIIBHOE pa3ipaXeHHNe MOXET BbI3BaTh HO-
Boe Bo30yxneHHe (cM. puc. 3.5, B, 3). Ona
COOTBETCTBYeT KOHEeYHOM yacTu ¢askl pe-
noasipusanuu (HaynHast ot KIT + 10 MB) u
CJIENOBOM THIIEPIOIAPU3ALINHY KIETOYHOH
MeMOpaHsI Ipy ee HaMMYUU. B sToT nepu-
Ol BCe ellle MOBHIIEHH MPOHUIIaEMOCTh
Ki1eTouHo¥ MeMG6paHnhl s K* u Brixon
MnocinegHero U3 KJIeTKH, a 4acTh Na-Ka-
HaJIOB BCE€ €1II€ HaXoOUTCsA B UHAKTUBNPO-
BaHHOM COCTOSIHMH (3aKpHITHL h-BoporTa,
U KJIeTKa ellle He BepHylach B COCTOSIHUE
noxos). [ToaToMy, 9TOGH BEI3BaTh BO30yX-
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JIEHHE B 3TOT MepHoH, HeoOXOMUMO IpH-
J0XUTh GoJlee CWIbHOE pasfpaXeHue, TaK
KakK BeIxoa K* M3 KJIETKH NPEIsTCTBYET €€
nenoaspusanuu. Kpome Toro, B iepuon
cJIeIOBOM THMIIepIIONApHU3aLUH MeMOpaH-
HBI OTeHUMaNT GoMbllle U, eCTECTBEHHO,
nansile orctouT oT KII. Eciu penonsipu-
3anusa B KoHue nuka I1J1 samennsercs (cM.
puc. 3.4, A), To OTHOCHTeIbHas pedpak-
tepHas ¢asa BKIOYAET U MMEPHOI 3aMel-
JIeHHs pelosipu3alliy, U epHoX TUIep-
MONSpU3aLUH.

4. ®asza sKk3anbTanuu (me-
pUOJ MOBBINIEHHON BO30YyIMMOCTH, CM.
pHc. 3.5, b, 4 — cooTBeTcTBYeT cliemoBOM
9aCTUYHOMN HerosApu3alui KJIeTOYHOM!
MeMOpaHH! BeJie 3a THIIepIIojiApU3aLei,
410 cBOMcTBeHHO HeifpoHam LTHC. B stor
nepuon ouepenHo I1JI MOXHO BBI3EIBAaTh
6oJiee caObIM pasfpaXeHHeM, IOCKOJIb-
Ky MeMOpaHHBI! MOTeHIHA HECKOJIBKO
MeHbllIe OOBIYHOTO M OKa3hIBaeTcs Gimxke
K KII, 4To 00BCHSIOT IOBBIIIEHHOM ITPO-
HUIIAEMOCTBIO KJIETOYHOK MeMOpaHbI I
uoHoB Na‘*. CKopocTh MpoTeKaHUs da-
30BBIX U3MEHEHU BO30yIUMOCTH KJIETKH
onpenenseT ee JaOMIBHOCTE — QYHKIHO-
HAJIbHYIO HOABMXHOCTb.

Jabusonocms (H.E. Beenenckuit) —
3TO CKOPOCTh IPOTEKAHUSA OOHOTO LIMKJIa
Bo3byxneHus, T.e. [1J]. BTo o3HayaeT, 4o
JabunbHocTh, Kak u-[1J], onpenesnsaercs
CKOPOCTBIO MepeMelIeHUA HOHOB B KJIETKY
H M3 KJIETKH, KOTOpasi, B CBOIO 04epelb, 3a-
BHCHT OT CKOPOCTH M3MEHEHHUsI IIPOHMILIA-
€MOCTH KJIeToYHOoI MeMOpaHsl. IIpu sToM
ocoboe 3HayeHHe MMEET OIUTEILHOCTD
pedpaxTepHoOit da3bl: yeM oHa Gosblie,
TeM HUXe JTaGWIBHOCTh TKaHM, ITOCKOJIb-
Ky B nepuol pebpakTepHOCTH KJIeTKa He
OTBeyaeT Ha pasapaxeHue. Ecam, Hampu-
Mep, abcomoTHRINA pe¢dpaKkTepHEIi ITEpHO
3aBepiaeTcs Yepe3 1 Mc mociie Havana IT]1,
KJIeTKa MOXET BO30OYXIAThCSI ¢ YacTOTOM
MakcuMyM | ThIc. UMIL./cC.

Mepoi#t n1abuabHOCTH ABIAETCH
MakcuMaiibHoe uncio I1]], koTtopoe TKaHb
MOXeT BocrpousBecTd B 1 c. B akcriepu-
MeHTe JabWIBHOCTh MCCIEOYIOT ¢ IIOMO-
IIbI0 perMcTpalliy MaKCUMaJIBHOTO YHCIIa
ITH1, xoTopoe MOXeT BOCIIPOH3BECTH KJIET-
Ka [pM YBEJIMYEHUH YacTOTHI PUTMHYE-
ckoro pasapaxenus. JIabwibHOCTh HepBa
paBHa 500—1000, Mpims — okoso 200,
HEPBHO-MBIIIEYHOTO CHHAIICa — HOPsIKa
100 nepenay curHanos B 1 c. IIpu mocre-
TEHHOM YBEJIWYeHUH YaCTOTH PUTMUYE-
CKOTO pa3fipaXeHMs TKaHU NabUIbHOCTh
ee MOBHIIIAETCA, T.€. TKaHb OTBe4YaeT Goslee
BBICOKOM 4acTOTOM BO36YXIEHMsI IO CpaB-
HEHMIO C UCXOJHOM 4acTOoTO! (yceoenuem
pumma pasdpaxcerus). DTO sIBJIEHHUE OT-
KpHITO A. A. YxToMcK#M. [1pH pnuTensHOM
Ge3neficTBMM opraHa U NP YTOMJIEHHH, a
TaKXe B Clydyae HapylleHWs MHHepBaLlUU
JaOWIbHOCTD TKaHU NoHMXaercs. IloaTo-
MY peryJsipHeie pu3ndecKre yrpaxHeHHst
MOAJEePXKUBAIOT BHICOKYIO JIaBMIBHOCTD
HEPBHO-MBILIEYHOIO ammnapara, cnocob-
CTBYIOT TapMOHUYECKOMY Pa3BUTHIO JIMY-
HOCTH.

3.6. Kpurepun 114 OLeHKH
BO30yTMMOCTH. AKKOMOIALIMA.
Hcnoas3oBaame
3JIEKTPHYECKOTO TOKA

B MeHMIIMHE

Bo3byouMocTh U3MeHsieTCS B mpoliecce
BO30YXIEeHHUs, TIPY OTKJIOHEHHH XHMHYe-
CKOro COCTaBa BHEKJIETOYHOM XHUOKOCTH,
OTKJIOHEHUHM II0Ka3aTelleii BHYyTpeHHeH
cpennl B MaTOJOTHYEeCKUX ciayyvasx. [Ipu
CHIDKEHHH KOHIIeHTpallui HOHOB Na* BHe
KJIETKM 3TOT MOH B MEHbIIEM KOJIMYeCTBe
BXOIMT B KJIETKY, B pe3yJbTaTe Yero CHH-
XKaercsi Bo30yaAUMOCTb IoceqHe n3-3a ee
TUneproasipu3anuu. Dto Habaiomaercs,
HanpuMep, Nnpu GecconeBoil nuete, IpHU
3TOM MOXCT pa3BUBaThCsA MBIIIICYHAA CJia-
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6ocTb. I1OBBINIEHHE BHEKIIETOYHON KOH-
neHTpallid Na* BhI3bIBaeT HPOTHUBOIIO-
noxHbIA 3¢pdekT — Hanpumep, yCuieHUe
TOHYCA COCYHOB BCJIEACTBHE BO3pacTaHUs
BO36YIMMOCTH HEPBHO-MHIIEYHEIX 3JI€-
MeHTOB. Bo30yIMMOCTh pa3IMYHEIX TKa-
Heil HeOIMHAKOBa — Yy HEPBHBIX KJIETOK
BHIIIIE, YEM Y MBIUIEYHBIX, YTO MCIIOIb3YeT-
cA B KJIMHMYECKOM INpaKTHUKe, HAIIpUMep,
[IpM BLUSICHEHHMH IIPUYMHEI JBMIaTelbHBIX
HapyLIeHUH.

Hmeemca mpu ocHoeénwix noxazamean
COCIMOANUA 6036y0uMocmu mKanu: nopozo-
GLili NOMERUUAN, NOPO208AR CUAA U NOPO2O-
8oe apema.

1. Iopozoewii nomenyuas (AV) — smo
MUHUMANbHAS 8eAUMUHA, HA KOMOPYIO HAJo
ymenvuwums IIIT, umo6bi gvi3eamov 6036yxcoe-
nue (I1/]). TloTeHIaN OeHCTBUA BOHUKAET
TonbKo npu goctikeHuH KI1. JanbHeitee
pasapaxeHHe KJISTKH HUYEro He M3MEHAET
B nipoliecce BO3HUKHOBeHUd [1]1, mockois-
Ky Jenoysipu3alus K1eTKd, ZocTUrHyB KI1,
caMa 1o ceGe BelleT K OTKPHITHIO IIOTEHIIH -
alynpaB/sieMbIX m-BopoT Na-KaHaloB, B
pesynbTate yero Na* ycTpemiisieTcs B KJIeT-
KY, YCKODSIS IeTIOIAPU3AINIO He3aBUCUMO

MB
+30+

—60

—90

OT IeHcTBUs pasapaxuTens. Kputuyeckuii
MOTeHIMal OORIYHO COCTaBJIAET OKOJO
—40 MB. ITpu Benuyune ITII, nanpumep,
—60 MB nenonsipuzanus — yMeHbIIEHHE
ITIT na 20 MB — mpuBeneT K MOCTIDKEHHIO
KII (—40 MB) u Bo3uuxkner I111. Ecnu I1I1
paBeH —80 MB, To w151 BosHukHoBeHus I1]]
Hamo cHu3uTk I1I1 Ha 40 MB, s yero He-
00XoIMMO NIPWIOXUTh OONBIINHA CTUMYII.
TakuM obpaszoM, Bo3OyIMMOCTh HaHOOMb-
1as Ip¥ HauMeHbIeM AV, T.e. Tipu AV,
(puc. 3.6).

Korna xonnentpauus Ca?* B cpene
TIOBBIMIAETCS, KJIETKA CTAHOBUTCA MeHee
BO30YIMMOI, TIOCKOJIBKY BO3pacTaeT MEM-
6paHHHA NMOTEHIIMa, BCIEACTBHAE Yero
I1IT ynansiercst ot KIT; Xorna xoHIeHTpa-
s Ca?* cHDkaercs, BO3GYIHMOCTD KJIET-
KH BospactaeT, Tak kak I1I1 yMeHbmaetcst
u npubmxaercs Kk KII. Takoe noBeIeHne
B0O30YIMMOCTH JIEXUT B OCHOBE CHHIpOMa
TeTaHWM, CBsI3aHHOTO ¢ NepnuutoM Ca?*
B KpoBi. M3MeHeHNs conepXaHUs MOHOB
H* B cpene neiicTBYIOT Ha Bo3GyIuMOCTh
HEeMpOHOB TaK Xe, KaK U3MEHEHUsA KOH-
nentpanun Ca?*, 9to B 060oUX cayyasx
obOBsICHAETCS M3MeHeHeM BexwduHEl I1T1.

IIIT = -80

Puc. 3.6. 3aBUCHMOCTD BO3GYAMMOCTH KJIETKH OT BETMYMHBI TOTEHIMA/Ia TIOKOST
NPY OMMHAKOBOM BeMYMHEe KPUTHYECKOTO MOTEHI[HaANA;

AV — noporoseiit norennman; AV, = 10 MB; AV, = 30 MB
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Onnako, ecnu ITIT ymenplnaeTcst MemieH-
HO HUXe, HAIIpUMep, B YCIOBUAX MHITOK-
CUH, TIpY NeACTBUH MUODPEJIaKCaHTOB THIIa
CYKLIMHUIXONHHA, TO KJIeTKa CTAHOBUTCH
HeBO30YIMMOI BCIIeNCTBYE WHAKTHBALIMY
Na-KaHaJIOB U HEBO3MOXHOCTH NOCTHYb
KII, tak xaKk HoHbl Na* He noctynaior B
KJIETKY TIpH €€ pa3fpaXeHHH.

HecMotpst Ha To 4TO AV siBNsieTcst Hau-
fosee TOYHLIM I0Ka3aresissM Bo3Oynumo-
CTH, Yallle IUIS 3TOM LIeJTH HCIOIb3YyeTcs
[TOpOTOBas cyja pa3fpaxuTes (TOCKOIb-
Ky AV CJIOXHO OIpenensTh).

2. Ilopozoeas cusa — 3mo HaumeHnvwias
cuna pasdpaxcumenn, cnocobnas evlzgams
go36yxwcdenue (II) npu neoepanuuennom
spemenu delicmeusn ee Ha mikans (puc. 3.7).
Cienyet, onHakKo, OTMETHTb, YTO 3TO Bpe-
Ms MaJl6 — HeCKOJbKO MHWJUIMCEKYHI.
Cuna pa3npaxuresss — MOHATUE COOU-
paTeJIbHOE, OHa OTpaXaeT CTElIeHb BhIpa-
XeHHOCTH pa3ipaXalolllero BO3AeicTBUA
CTMMYyJa Ha TKaHb. HanpuMep, cuia snex-
TPUYECKOTO TOKa BRIpAXAeTCs B aMIlepax
(A), KOHIIEHTpaI[MA XUMHUYECKOTO Bellle-
CTBa — B MMOJIb/JM, CWIa 3ByKa — B HeLIK-
6enax (ub), TeMnepaTypa cpelsl — B I'pa-
nycax LHenbcus (°C).

I

0 0,4 0,8 1,2 1,6

2,0 Mc

Puc. 3.7. Kpupas «CH/a — JJIHTENBHOCTD>,

Touxa A oTpaxaer noporosyio cui1y pasgpaku-

TeJIsi (IIOPOroBYI0 CHJIY 3JIeKTPMYECKOIO TOKa

HasbIBaloT peoba3oil) U Toporopoe (MoNe3HOE)

BpeMs pa3ipakeHHs; Touka b oTpaxkaeT yABOeH-
HYyI0 peo6asy ¥ XpOHAKCHIO

Ilpn Bcnonp30BaHMM B KauyecTBe pas-
IpaXHUTeNs 3JeKTPHYECKOro TOKa Ipef-
JIOXEHHOEe OolpelieJieHNe TTOPOTOBOM CHITHI
COBIIaZIacT C OHATHEM «peoba3ar.

Peo6a3a — naumenvwas cuna moka,
cnocobHas avi3éams UMRYAbCHOE 6030y dic-
Oenue. Bonplnas noporosas CHila CBUIE-
TEJILCTBYET O HM3KOM BO3OYAMMOCTH TKa-
HU. YeM Brllle Bo3OyAMMOCTh, TEM HIXE
rnoporosasi cwia. [Ipu BHYTPUKIIETOYHOM
pasfipaxXeHWH I0pPOroBast CJjia dJIeKTpruye-
CKOTO TOKa JUIAl pa3iINYHBIX KJIETOK paBHa
10-7—10"° A. OnHaxo NpH MeUIEHHO Ha-
pacrtapuleif cuwie paspaxuTens Bo30yxX-
IIeHUEe MOXeET He BO3HUKHYTH laxe IpH
IOCTIDKEHUM OOJBIION €ro CWIbI, 3HaYHU-
TEeJIBHO MpeBOCXOJsiIe Moporosyw. 3to
CBUZETENBCTBYET O TOM, YTO BO30YIUMOCTD
TKaHU B TaKUX YCIOBUAX YMEHblIaeTcd —
BO3HUKAET f64€HUe aKKOMOJayul.

AKXKOMOIaHUSA — 3TO NOHUNCEHUe
6036ydumocmu mxanu u amnaumyost ITJT
énaomes 0o NoAHO20 e20 omcymcmaus npu
MeOneHHO Hapacmaiowem cmumyne (Masas
kpymu3Ha). [aBHO# IpUYMHOM aKKOMOJIa-
LMY SABJSIETCS. MHAKTUBalMsl Na-KaHaloB,
BO3HMKaloLIas MPH MeAJIeHHOM! IeNoNApH-
3a1IMM KJIeTOYHOH MeMOpaHHEl — B TeueHHe
1 c u 6onee. Kietka Tepsier BO30yIUMOCTb,
eCJIM 3aKphiBaeTcs oKoJsio 50 % MHaKTH-
BallMOHHKIX h-BopoT (B mokoe h-Boporta
B OCHOBHOM OTKPBITHI, 3aKPHITO OKOJIO
20 %). MeHbuIyI0 POJIb UIPaeT aKTHBALUs
K-xananoB. CKOpocTh pasBUTHSI aKKOMO-
JalUM¥ Yy pa3HBIX TKaHe# pa3nugHa, oHa
3aBHMCHT, KaK M CKOPOCTh BO3HHKHOBEHHA
I, oT cKOpOCTH aKTUBALMH ¥ MHAKTHBa-
IIMM MOHHBIX KaHAJIOB, B NIEPBYIO OYepelb
Na-kaHanos. ITockonbky npu aefcTBUH
IUIaBHO HapacTaloliero pasapaxuTens
pa3BUBaeTCA aKKOMOIAlMA, IIPH OIpele-
JICHMH BO3OYIMMOCTHM TKaHU HeoOXoammo
HCTIONB30BAThH MPSIMOYTOJIbHBIE MMITYJIBCHI.
B sTtom ClIyyae CKOpPOCTb HapaCcTaHUA CTHU-
MyJa ¥ aktuBauusi Na-KaHaJloB onepexa-
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JOT CKOPOCTb aKKOMOJIALIUH (MHaKTHBaLIUU
Na-KaHallOB), YTO U IIPUBOUT K BO3HHK-
mosenuio I1J. TakuMm o6pa3aoM, akKoMo-
Jalus He XapaKTepH3yeT UCXOQHOE COCTO-
sTHUE BO30OYIMMOCTH M KpUTEPHEM OLIEHKH
ee COCTOSIHUSA He SIBIISETCA.

Heo6xommuMo 0TMETUTB, YTO aKKOMOIa-
LM — 3T0 JJaGopaTopHBIi heHOMEH, 1 eTO0
He0OXOJHMO YYHUTBIBATh TOJBKO B HAyIHHIX
uccneaoBanusax. Hekoropeie aBTOpHI MmoJia-
raoT, YTO aKKOMOAALIMS MOXET pa3BHBATh-
csi B HEPBHOM OKOHYaHWH TIPU MeIUIEHHO
po3suukawomeM PII u B HelipoHe npHu Me[-
nenHo ¢popmupyromuxcs BIICII. OnuHa-
KO 3TO IpeAroiaoXeH!ne He MOOKPEIUICHO
3KCHEpUMEHTATbHEIMU JaHHEIMK. Kpome
TOTO, MEXaHU3MBI afafiTallii peLIelITOPOB
u B3auMogeiictsie PII c HepBHEIM OKOHYa-
HMeEM, a Takxe npoliecchl passutus BIICII
u I1J] B HelipoHax He clleAyeT OTOXIECT-
BJSITh C TIPOLIECCAaMM, Pa3BUBAIOLIMMHMCSH B
BO36yIMMOM KJIeTKe IIpM ee MCKYCCTBEH-
HOM pa3paXeHHU.

BaxHbIM yciioBHeM, o6GecrieYuBaloIMM
BO3HUKHOBEHUE BO3OYXKIEHHS, SIBISETCA
Onumenvrocmy Oelicmeus pazdpaxcumens,
IIO3TOMY BBeJZIeH elle OOUH KpUTepHit —
TIOpPOTOBOE BPEMSE.

3. ITopozoeoe epemn — 3mo munumans-
Hoe épeMs, 8 meueHue Komopozo 00ANCeN
deiicmeoéams Ha mKaKs pasdpaxcumens no-
Doe2oeoii cubt, umobu ebizgams ee 6036yxc-
derue (cM. puc. 3.7 — NpoeKUHUs TOYKH A
Ha abcumccy). [Toporosoe BpeMst Ha3bIBa-
IOT TaKXe IONEe3HHM BpeMeHeEM,
TaK Kak pasfpaxurel]b obecrequBaeT Ae-
noJisipusanuio Toapko no KII. Janee I11
Pa3BMBaeTCs He3aBUCHMO OT HeMcTBUA
PaszipaxuTensi, JalbHellllee pa3ipaXeHye
YXe CTaHOBUTCSI HEHYXHBIM — GecI1ofes-
HEIM. B akcrepyMeHTe M B KIMHHYECKOM
TpaKTHKe Ul OLleHKU CBOWCTB BO3OyaH-
MO TKaHU qaure UCIOJb3YIOT HE ITOpOTo-
BO€ BpeMsi, @ XPOHAKCUI0. DTO CBs3aHO C
TE€EM, YTO OIIPCACIICHHE ITOPOroBOro BpeE-

MEHH 3aTpynHeHO (cM. puc. 3.7, mojoras
4acTb KpUBOH).

XpoOHaKCHS — 3TO HAUMeHblUlee
apems, 8 meueHue Komopozo doaxcen deti-
cmeoaamos mox é dee peoba3vi, umolbvl avi-
3@ams 6030yacdenue (cM. puc. 3.7, poek-
s Touku b Ha a6Geimccy). Uamepenue
XPOHAKCHH B KJIMHUYECKOM IpaKTHKeE IT0-
3BOJISIET YTOYHUTD XapaKTep MOBPEXICHUH
MBIIILE pY TpaBMax. B HopMe ompene-
Jercs GpakTHIEeCKM XpPOHAKCHS HEPBHBIX
BOJIOKOH, TaK KaK BO30yIMMOCTB HX BBIILE.
BenuunHa XpoHAaKCHH JUISI MBITIL KOHEY-
Hocte#t cocraBster 0,1-0,7 Mc. B ciyyae
TOBPEXICHWs HEPBa 1 €ro IepepoXIeHMs
OIpeNe/IA0T UCTUHHYIO XPOHAKCHIO MBIIII-
IIbI, KOTOpasi HAMHOTO HpPEBBIIIAET TaKO-
BYI0 HHHEPBMPOBaHHOM MEIIIILIBI.

3aBCHMOCTbh MEXIY CBEPXITOPOroBoOi
CHWIOH pasfgpaXHTelsd U BpEMEHEM ero
JeACTBUA, HEOOXOOMMBIM 11 BRI30Ba BO3-
6yxneHus, Ioka3aHa Ha puc. 3.7. Kpusas
B Bune runepGonsl (kpusasg [oopBera—
Beitca—Jlanuka) neMOHCTpHUpPYET, YTO C
yBeJIMYEeHHEM CBEpXIIOPOrOBOM CHIIBI pa3-
JpaXUTeJsl BpeMsi ero nefcTBus1, Heobxo-
IUMoOe JUIA BEI30Ba BO3OYXNEHHSA, YMEHbB-
maetcsi 1 Hao6opoT. U3 nmpuBeaeHHOTO
rpaduka (mpaBas 4acTh) TaKXe CJEOYeET,
YTO €CJIM AJIA MOJydyeHUs Bo3OyXIeHUs
HCIIOJIb30BAaTh pa3sfpaXuUTeNb IO aMILIH-
Tyle MeHbllle peoba3bl, TO BO3OYXIeHHUe
TKaHU He BO3HMKHET JaXe B clly4yae, eClid
BpeMs ero aeicTBuUsi 6yneT 6eCKOHEeYHO
(57011911170 Y

C Opyro# cTOpOHBI, €CIY IUIA BBI30BA
BO30YXIEeHHUs UCIIONb30BaTh pa3lpaxu-
TeJNb, IVINTEJbHOCTh KOTOPOTO MEHbIIE
HEKOTOPOTO KPUTHYECKOTO HHTepBasa (Jle-
Basi 4acTh I'paduka), Bo30OyXIeHHe TKaHH
TaKXKe He BOSHUKHET, JaXe €CJIM CHIa pa3-
npaxuress 6yner 6ecKOHeYHO GoJbIIOl.
IToaTOMY BbICOKOYACTOTHBIH IepeMEHHEI
ToK (> 10 xIi1) omacHOCTH UIsT OPraHu3-
Ma H€ MpeacTaBJIsSIeT: IPH CBCPXKOPOTKOM



3.6. Kpurepuu 11 OLleHKH BO36YAMMOCTH. AKKOMOIaLUsl

71

BO3[IEICTBUM Ha TKaHb MMITYJIbC 3JIEKTPH-
yecKOro ToKa JaeT JMLIb TeIIoBo# 3¢-
GbeKT, 4TO UCIOIb3YyeTCs B KIMHUYECKOH
npakTHKe Ijs IMy6oKoro nporpeBaHus
TKaHeil TIpU pa3IMYHbIX MaTOJOTHYECKHUX
npoueccax. HU3Ko4acTOTHHI nepeMeH-
HH# cuHyconnansHbIM TOK (50 Ir) cTH-
MyaupyeT Bo3Oynumele TKaHU. CTHMYabI
cHHYcOMJIa/ibHOrO Toka dacroroi 50 I'y
60JIbIIOro HAMPSXKEeHU ONACHBI JJIAl KH3-
HM — OHH MOTYT BBI3BaTh GHOPHIIALHUIO
cepAla ¢ JeTajJbHbIM HCX0IoM!

B yye6HMKax ¥ pykoBoacTBax 1o ¢hu-
3HOJIOTUN TEPMUH <«IIOPOrOBasi CHJIa» pac-

CMAaTpHUBAIOT KaK BeJTHYMHY, 3aBHCALUYIO OT
BpeMeHH ee neiicTersA. OnIHaKo IMoporopas
CWJIa He MOXET 3aBHCETb OT BpeMEHH Jieii-
CTBUA — OHa 00yclIOBJIeHa TOJBKO BO3-
6ynuMocThio TKaHU. [Ipu onpeneneHun
[IOpOTOBOM CWIHI BpeMs €€ NEWMCTBUS He
orpaHnyuBaoT. CBepXmoporopas Xe Ciuia,
IeHCTBUTEIBHO, CBsI3aHa CO BpEMEHEM ee
IeWcTBHSA: YeM OHa OoJibllle, TeM KOpoue
BpeMs ee NeiicTBHs, HeoOXOMUMOe /IS BhI-
3oBa Bo30yXIeHUA, ¥, Ha060poT, — IpH
YMEHBLICHHNH CHJIB CTUMYJa BpeMs €ro
JIeHCTBUS, HeOOXOOUMOE IS BHI30Ba BO3-
OyxneHusi, BO3pacTeT.



4.1. CTpykTypHO-
GYHKIIHOHAJNBHAA
XapaKTepPHCTHKA
CEHCOPHBIX penenrTopos

Ceoticmea cencopnuix peyenmopos

Bo36yamMocTh peLienTOpoB OYeHb
BBICOKA, OHa NpEBHIIIAET YyBCTBUTEb-
HOCTh HOBeHIIMX TeXHHYECKHUX ammapa-
TOB, PETHCTPUPYIOIIUX COOTBETCTBYIOLINE
curHaibl. B yacTHocTH, 111 BO30OYXIeHHS
doTtopenienrTopa ceTyaTKH riiaza 1OCTaTOq-
HO 1—2 KBaHTOB CBeTa, 11 060HSTEILHOTO
pelieNiTopa — OJHOM MOJIEKYJbI Iaxy4ero
BeulecTBa. OQHaKo BO3OYIUMOCTH BHC-
LIEpOpeLIeNITOPOB HUXe, YeM 3KCTepope-
ventopoB. Huskyo Bo36ynMMoCTh UMEIOT
6oeBbIe pellenTTOPEI, IPUCIIOCOOIEHHEIE K
OTBETY Ha AeicTBHE MOBPEXIAIONIHUX pa3-
ApaxuTesei.

AlannTauusa peLEenTopoB — 3TO
YMEeHBIIEHHE UX BO3OYOTUMOCTH IpH UTH-
TEJIbHOM JeMCTBUHU pa3fpaXuTes, BrIpa-
Xaroleecs B CHIDKeHUH aMIutuTyasl PIT 1,
Kak CJIeICTBMe, YaCTOTHl UMIYIbCallUd B
addepenTHOM HepBHOM BosIoKHe. Ha Ha-
YaJIbHOM 3TaIle ACHCTBUA pasapaxuTresei
BaXHYIO POJIb B alaliTallHH pelieNTOPOB
MOTIYT UrpaTh UX BCTIOMOrartejbHbIE CTPYK-
Typel. Hanmpumep, 6bicTpast aganTanus
penenTopoB BubpauuH (renbua [Maymum)

obycnoBiaeHa TeM, YTO MX KalicyJja npo-
MycKaeT K HEpBHOMY OKOHYaHHUIO TOJBKO
OBRICTPO MU3MEHSIIOIIMECS MTapaMeTphl pas-
IpaxXuTess ¥ «OTGHIFTPOBEIBAET» €r0 CTa-
TUYecKHe cocTaBisaonue. Cienyer 3ame-
THUTh, YTO TEPMHH «TEeMHOBasl allallTAlVs»
doTopenenTOpOB 03HaYaeT MOBLILIEHUE
HX Bo30ymuMocTH. OTHHUM U3 MeXaHU3MOB
amanTalny pelielITOPOB SIBISETCA HaKo-
wieHue Ca?* B HeM TIpH Bo30OYXIEeHHH, YTO
akTuBHUpyeT Ca?*-3aBUCHMBIe KaJlHeBhle
KaHaibl; Bhixon K* yepes aTH KaHaibl U3
KJIETKH TPEISITCTBYET NEIOJIApU3aLIUU ee
MeMOpaHbI U, cledoBaTe/IbHO, popMupo-
BaHM10 PI1. O6HapyxeHbl GOXUMUYECKHE
peakitiu, GoKupytoomue GopMupoBaHue
PII. 3navyeHue aganTalnuy pelielITOPOB 3a-
KJII0YaeTcsl B TOM, YTO OHa 3alIHUIIaeT opra-
HM3M OT H30BITOYHOTO MTOTOKA MMITY/IbCOB,
MHOTIa — OT HETIPHUSATHRIX OINYLIEHUMN.
CnoHTaHHass aKTUBHOCTD
HEKOTOPBIX pellenTopoB (GoHo-, BecTHOY-
J10-, TEpMO-, XeMO- Y IPONPNOPENIETITOPHI)
6e3 meMcTBUSA Ha HUX pa3fpaxXMTeNsi, 4YTO
CBSI3aHO C IPOHMIIAEMOCTBIO KJIETOYHOMK
MeMOpaHBl IJIsi MIOHOB, NMPUBOOALLEH ITe-
puonuyecky K cHmxkenuio [1IT mo KII u
redepaumu I1J] B HepBHOM BoJIOKHe. Bos-
6yIMMOCTE TAaK¥X PELIEITTOPOB BHIIIE, YeM
pentenitopoB 6e3 GoHOBOM aKTMBHOCTH, —
naxe crabpIif pa3gpaXuTeab criocobeH
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3HAYUTEJIFHO ITOBBICUTh 9aCTOTy MMIIY/b-
caluH HelipoHa. ®oHOBast aKTUBHOCTH pe-
LIENITOPOB B YCIIOBHAX PU3NOJIOTHIECKOTO
[OKOS YYacTBYeT B MOANEPXaHWHM TOHYca
IHHC u 6ompcTByIolero cocTosHUs opra-
HHU3Ma.

Dynxuueii cencoproix peyenmopos (J1ar.
sensus — 4yBCTBO, receptum — TIPWHU-
MaTh) ABJSIETCA BOCIIPHUATUE pPa3IpaXUTe-
Jiefi — H3MEeHeHHe BHeIHeH M BHYTpeHHel
cpelibl OPTaHU3Ma. BTO OCYIIECTBIAETCS C
[TIOMOINEI0 Npeobpa3oBaHUsl SHEPTUU pa3-
gpaxeHud B PII, xoToprlit obecriednBaeT
BO3HUKHOBEHHE HEPBHBIX UMITYJILCOB.

Kaxnplii BUA pellenTOpoB B Tpolecce
9BOJIIOIIUH [IPUCTIOCOBIIEH K BOCTIPHATHIO
OIHOTO MJIHM HECKOJBKHMX BUIOB pa3lipa-
Xurteneit. Takue pasapaxuTeny Ha3bIBa-
10TCsA adexeamubimu. K HUM perienTopbl
HMeIOT HauGOJNBIIYI0 YYBCTBUTEIbHOCTD
(HaripuMep, pelUeITOPhI CeTYaTKHU Iia3a
BO30yXaroTcs Tipy AeHcTBUU 1 —2 KBaHTOB
cBeToBOM sHeprun). K npyruM — Headex-
B8AMHbIM pA30paNCUmMensiM — pelleNTOPHI
MajioyyBcTBUTeNbHB. HeanexBaTHEIE pas-

/Hepnﬁﬂ’u/e\
AL, '

Penenrtopn

P unnii O6ousreasunt Cayxosoit
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IPaXUTEIN TaKXKe MOTYT BO3OYIMTh CeH-
COPHEIE PELIENITOPH, OTHAKO SHEPTHS 3TUX
pasfpaxuresei J0JDKHA OBITh B MIIMOHBI
¥ MWUIHapAH pa3 Gojibllle 9HepTHH alek-
BaTHHIX. CeHCOPHEIE peLeNITOPHI ABJIAIOTCS
TIePBLIM 3BEHOM B pedIIEKTOPHOM ITyTH M
nepudepryecKoit 4acThI0 CEHCOPHBIX CHC-
TeM.

Kaaccugpurauus cencopnoix peyenmopoe
TIPOBOAMTCS 110 HECKOJIbKUM KPHTEPHAM
(puc. 4.1).

ITo cTpyKTYypHO-bYHKIHO-
HalbHOW OpPraHM3alUUHU pasiu-
YalT IIEPBUYHEIE ¥ BTOPHYHBIE PeEIENTO-
prl. Ilepeuunsie peyenmope! IpeACTaBISIOT
co00¥ YYBCTBUTENIbHBIE OKOHYAHUSA JEH-
nputa addepeHTHoro Helpona. K HuM
OTHOCATCS OOOHSTENbHBIE, TAKTHIBHEIE,
TeMIlepaTypHbIe, GoJleBble penenTophl U
nponpuopelentopkl. Tejo HelipoHa pac-
MOJIOXEHO B CIIMHAIBHBIX TAHIIMAX WIH B
TaHJIMSIX YePEMHEIX HEPBOB (HAlpHMep,
y3es xoneHla — ganglion geniculi n. faci-
alis). Bmopuunvie peyenmopsi UMEIOT CIIe-
LIMATBHYIO KJIETKY, CHHAIITUYEeCKH CBSA3aH-

>rop|ﬂ|~m

Bixyconoft 3pHTe bHuIL

Puc. 4.1. PasnuuHbie Buasl penentopoB. [ynxmupromu cmpenxamu yKa3aHbl YYaCTKH fAeii-
CTBUs pa3/ipakuTesiell Ha PelleNToOp, CNAOWHBIMY — MECTa BOSHMKHOBEHM NOTEeHI[HA/Ia AeHCTBUA
(mo I'. Illenepa, 1987, c naMeHeHusIMM)
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HYIO C OKOHYaHMEM ACHAPHTa CEHCOPHOTO
peiipoHa (cM. puc. 4.1). K BTopHyHEIM
peLIeNITOpaM OTHOCSTCS BKYCOBEIE, poTo-,
¢$OHO- 1 BeCTHOY/IOPELENTODH.

I[To cCKOpOCTH ajalnTalLHUHU
pa3IuyaT 6bicmpo adanmupywuuecs
(dpasnvie), MednenHo adanmupyrowuecs
(monuuecxue) u cMeuiartsie (pasHomonu-
yeckue) peyenmopbt, adanmupyOuuecs co
cpedueii ckopocmoro. IlpuMepoM GpICTpPO
aflalITUPYIOIUXCS PELIEIITOPOB SIBISIOTCS
peuienTopkl BuGpanuu (tensua ITayunm)
¥ IIpUKOCHOBeHMsA (Tenbla MeiicHepa)
kox#u. K MeJuteHHO aTanTUPYIOIIUMCH pe-
LIEIITOPaM OTHOCATCS IIPOIPUOPELIEITTOPEI,
yacTh GOJIEBEIX PELENTOPOB, MEXaHOpe-
uenropsl Aerkux. Co cpeqHeilt cCKOpOCThIO
afanTupyoTcs GoTopelenTophl ceT4aTKU
r/71a3a, TepMOPELIETITOPEI KOXH.

B saBUcUMOCTH OT BUIXA
BOCMIPHHUMaeMOro pa3apaxHu-
Te S BBIICJSIOT Yembipe muna peyenmo-
D08, 2 IMEHHO: XeMopelyenmopbl — BKYCO-
Bble U OGOHSATENbHbIE PELENITOPHl, YacTh
COCYIMCTHIX U TKaHEBBIX PELIENITOPOB (pe-
arvpymoIIUX Ha W3IMeHeHHEe XHMHYECKOTO
cocTaBa KpOBM, TUM®BI, MEXKIETOYHO!
XUIOKOCTH) — UMEIOTCSA B TUIIOTAIaMyce
(HampuMep, B IIMINEBOM LIEHTpe) M IIPO-
JOJITOBATOM MO3Te (IBIXaTeAbHEIA LEHTD);
Mexanopeyenmopsl — pacIiooXeHH B
KOXe M CIM3HUCTHIX 060I0YKaX, OMOPHO-
IBUraTeJIbHOM ammapaTe, COCyaax, BHY-
TPEHHUX OpraHax, CJIyXOBOMW, BeCTUOYAsp-
HOM M TaKTWIBHOM CEHCOPHEIX CUCTEMAX;
mepmopeyenmops: (MX TOAPA3NEAIOT Ha
TeIUIOBBIE U XOJOAOBEIE) — HaXOUATCS B
KOXe, cocyliax, BHyTpEHHHX OpraHax, pas-
JMYHBIX oTaenax LTHC (rumoranamyce,
CpenHeM, IIPOLOJITOBATOM M CIIMHHOM MO3-
re); gpomopeyenmopst — pacIioOXeHH B
ceTyYaTKe IVIa3a, BOCIIPUHUMAIOT CBETOBYIO
(3JIeKTPOMAarHMTHYIO) HEPTHIO.

B 3aBUcHMOCTH OT cmoco6-
HOCTHU BOCIPHHHMATh OOUH WIH

6oJiee BUIOB pa3gpaXxHTesieil BhAEIAIOT
MoHoceHcopHbie (0671a1aI0T MaKCUMaJIBHOU
JYBCTBUTEJIbHOCTHIO K OMHOMY BHAY pa3-
IpaXuTeiei, HallpUMep PeLeTITOPEl CeT-
YaTKH) U noaucencophbie (BOCTIpUHUMAIOT
HECKOJIBKO aJleKBaTHhLIX pa3paxuTeiei,
HarnpuMep MeXaHW4eCKUH U TeMIlepaTyp-
HBIA WIN MeXaHUYeCKHM, XUMHUYEeCKUH U
6oneBoit) peuentopsl. [IpuMepom sBisA-
IOTCSI UDPUTAHTHBIE PELENITOPH JIETKHUX,
60JieBble pELIETITOPHI.

Ilo pacmonloXeHUKW B opra-
HHU3Me pellellTOphl AEIAT Ha 9KCTEPO- U
UHTepopeLenTophl. K urmepopeyenmopam
OTHOCATCS peLieNTOPEl BHYTPEHHUX Op-
raHoB (BHCLEepPOpELEeNTOphl), COCYIOB H
ITHC. PasHOBHAHOCTBIO UHTEpPOPELIENITO-
POB SIBJIAIOTCS] peLIENITOPH OMOPHO-IBUTa-
TEJIbHOTO armapara (IIpoNpUOpPeLeNITOPEI)
1 BecTHOY/IsApHBIe perienTophl. K axcmepo-
peyenmopam OTHOCSATCA peLleNTOPEl KOXM,
BHUIOHWMBIX CIM3UCTHIX 06004YeK (HampHu-
Mep, CIM3UCTON pTa) U OPraHOB YYBCTB:
3pUTeNbHbIE, CIYXOBElE, BKYCOBLIE, TEPMO-
PeLeNTOPH, OO0HATENbHEIE.

Mo omyLIeHUsIM peLIeNTOPHI ToApas3e-
JIAIOT Ha 3pUmenbHble, CIYX08ble, GKYCO8ble,
oboHamenbHble mepMopey,enmopsl, max-
muabHble, 60ae6bie (HOULIETITOPEI) — 3TO
cBoOOIHBIE HEpBHBIE OKOHYaHMsA, KOTOPEIE
HMMeloTcA B 3y0ax, KoXe, MBIIILIAX, cocynax,
BHYTpeHHUX opraHax. OHM Bo3OyxmaaloTcs
NpU OeCTBUM MEXaHUYECKHMX, TepMUYe-
CKMX M XUMHYECKHX (TMCTaMUH, OpaiuKu-
HuH, K*, H* 1 np.) pasnpaxureineii.

Mexanuism e6036yxncoenun peuenmopos.
IIpu neiicTBUM aneKBaTHOTO pa3apaXUTes
BIEpBUYHOM pPEeUENTOpPeE BOIHHU-
kaet PII, npencrapiaommii coboit geno-
JISIPU3aLIMIO KJIETOYHOH MeMOpaHbl OOBIYHO
BCJIEICTBME IBMDKEeHHA HOHOB Na* BHYTpH
wieTkU. PIT — 3T0 JIOKaIBHEIA MTOTEHLIN-
aJl, OH ABJIFICTCSA pa3apaXuTejeM HEPBHOTO
OKOHYaHMS (3a CUET CBOETO 3JIEKTPHYECKO-
TO ToJis1) M 06ecrieYynBaeT BOSHUKHOBEHUE
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Puc. 4.2. TunuyHLe B3aHMOOTHOLIEHHS MEJX-

ay amwmatynoi PII u yacroroit I1/], Bo3unka-

folux B ad¢depeHTHOM HEPBHOM BOJIOKHE IIPH

csepxnoporoBeix ypousx PII (mo A. TaiitoH,
1985)

I1]I B MAKOTHEIX BOJIOKHaX — B II€pBOM
nmepexsate PanBbe, B 6€3MIKOTHBIX — B
HEITOCPEeACTBEHHOM OJIM30CTH OT pELEIITO-
pa. BOBTOpHMYHEX peLenTOopax
TIPH NEHCTBUM pa3IpaXxnTelis CHayala TaK-
Xe BosHUKaeT PII B perienTopHoit KiieTke
BcJencTBUe aBkeHns Na* B KJIeTKy (BKy-
COBHIe 1 OOOHSTENbHBIE PELENITOPH) WIN
K* (cnyxoBble U BecTHOYISIpHBIE pellenTO-
pH). [Ton BnustuueM PII B cuHanTHYeCKYIO
lieNb BHIAENSETCA MEOUATOp, KOTOPHI,
IEeUCTBYS Ha MIOCTCHHANITHYECKYIO MEM-
6pany, obecrieunBaer dopmupoBanue I'TI
(Toxe nokanbHIN). [Tocaemuuit aBasgeTca
pasipaxureneM (31eKTpHiecKoe IoJe),
obecneynBalOIMM BO3HHKHOBeHHUe I1]]
B HEDBHOM OKOHYaHHH, KaK ¥ B OKOHYa-
HMAX ¢ TIEPBUYHEIMH pelienTopaMu. 3a-
BUcUMocTb YacToTH [1[] B addepenTHOM
HepBHOM BoJOKHe oT BenuduHbl PIT u I'T1
ToKa3aHa Ha puc. 4.2.

4.2. ®uU3H0JIOrNA HEPBHEIX
BOJIOKOH

CrpyrTypHO-dyHKUMOHANBHAA XapaK-
TePACTHKAa HEePBHHIX BOJOKOH. Heps-
HEBI€ BOJIOKHA — 3TO OTPOCTKM HEMPOHOB,
C IMOMOILBIO KOTOPHIX OCYINeCTBIASETCS
CBSI3b MeXIy HeHpOoHaMH U ¢ HCIIOJHHU-

TeJIbHBIMHU KiIeTKaMi. UMeercs oBa Tma
HEPBHBIX BOJIOKOH: MUETHHU3MPOBaHHEIE
H HeMHETNHU3UPOBaHHHE (Ge3MUETNHO-
Bole). O6o0nMoYKy 6e3MHUEeTHNHO-
BERIX BOJIOKOH 00pa3syloT IBAHHOB-
CKMe KJIETKH (1€eMMOLIMTHI), B KOTOpEIE
TIOrpYXalTcs OCeBble ITMIMHAPLI HEPBHEIX
BOJIOKOH. OG0T OYKY MUEJNHHMIHU-
POBaHHEBEX BOJOKOH 00pa3synT B
nepudepudeckoit HEPBHOM CHICTEMe TaKxKe
IUBaHHOBCKHE KJIETKH (MHEJIOLUTEI, TJIH-
ajbHas KieTka), hopMupyolmue MUETHH
(MHorocioliHasi o6epTka MeMOpaH Mue-
nountoB — a0 100), a B IHC — onwuro-
IEeHOPOLMTH (ITHaNbHBIE KJIETKH, T.€. T
Xe IIBaHHOBCKHMeE KJIeTKH). MuemuHoBas
060J104Ka 4epe3 paBHBIE YYacTKM (OKOJIO
1 MM) nipepriBaeTcst, 06pa3ysi cBoGOHEIE
OT MHeJIMHA HeOOJBITHE YYACTKH — Iepe-
xBaThl PaHBbe. OCHOBHYIO YacTh MHEIMHA
(78 % cyxoro Beca) COCTaBJIAIOT JTUITHIHI,
obecrieynBaoIIMe U3OIUPYIOLINE CBONCTBa
obonouku. HepBHble BolokHa obecrieyn-
BaT NpoBeneHMNe Bo3byxne-
HUSA U aKCOHHBH TpaHCHIOPT,
BHINIOJIHSAOIMNA TpodHuyecKylo GYHKLHIO
HelipoHa.

Ilo xaaccugpuxayuu Jxc. Ipaanzepa u
X. Iaccepa BrinensioT TPU THIA BOJOKOH:
A, B u C (cM. Tabnuiy).

BonoxHa tunoB A u B aBnsa-
IOTCHA MHEIMHHU3UDOBAHHBIMMU.
A-BonokHa — 3To apdepeHTHRIE U 3D de-
PEHTHBIE BOJIOKHa COMaTHYeCKOM HEpBHOM
CHCTeMBI; K BOJIOKHaM Tuma B npuHamie-
XaT IperaHrauoHapHsie sojjokHa BHC. C-
BOJIOKHAa HEMHUEJINHU3UPDOBAaHHEIC — 3TO
nocTraHMInoHapHble BojokHa BHC, a
Takxke addepeHTHBIE BOJIOKHA OT HEKOTO-
PHIX GOJIEBEIX, TEIUIOBHIX M BUCLIEPATBHBIX
PELIENTOPOB.

Axconnwii mpancnopm. OcHOBHast Mac-
ca BelllecTB oOpa3yeTcss B TpopuYeCKOM
LIEHTpe HelpoHa, pPacloloXeHHOM IIpe-
HUMYLICCTBEHHO OKOJIO sOpa, a UCIIOJIb3y-
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Tabruya
Tunsl BOJIOKOH B HepBaX MJeKonuTalomux (no Dpaasrepy—Ilaccepy)
JanTeabHocTh aGcomoT-
Thn Bo- JInameTp BOIOKHA, MKM Cropocts nposeneans Horo pedpaKTepHOro
JIOKOH BO30YXKIeHHA, M/C mepHona, Mc
Aa 12-20 70-120 0,4-1,0
AB 5-12 30-70 —
Ad 3-6 15-30 0,4-1,0
Ay 2-5 12-30 —
B 1-3 5-12 1,2
C 0,3-1,3 0,5-2,3 2

IOTCSA 3TH BellleCTBa B Pa3lIMYHBIX y4acT-
Kax TeJla HepoHa M ero oTpocTkax. B ak-
COHHBEIX OKOHYaHMSIX TaKXe IMPOUCXOIUT
cunTe3 MennaTopoB, AT® u mopropHoe
KMCIIOJIb30BaHe MeMOpaHH Iy3BIPLKOB
nocne BHICBOGOXAeHN] Menuaropa. Bel-
eS0T OBICTPHIN U MeIJIEHHBIN aKCOHHBIN
TpaHcIopT (00a OHU ¢ HEMOCPeACTBEHHOM
3aTpaToif SHEPIHH).

BricTph it aKCOHHHBH TpaHc-
MOPT OCYIIECTBISETCA CO CKOPOCTHIO
200—400 MM/cyT OT Tena KJIETKH IO aK-
COHHEIX OKOHYaHUI — npAmMou (anmepo-
2paduutii) — ¥ B IPOTHBOIIOJIOXHOM Ha-
IIpaBJICHUH — 0OpamHuiil (pempozpaonbsiii)
TPaHCITOpT. BeniecTBa TpaHCMIOPTUPYIOTCSA
C IOMOMIBI0 MHKPOTPYOOYEK U MUKpODH-
JIAMEHTOB, 4acTh KOTOPHIX IIpeACTaBIsIeT
co60i aKTHHOBEIE HUTH (aKTHH COCTaBJIsI€T
10—15 % Genxos HeitpoHa). [TocpencTBom
NMPsAIMOTO TPAHCIIOPTa B aKCOHHBbIE OKOH-
YaHUA JOCTABISAIOTCS MUTOXOHIPUH, dep-
MEHTBI, MEAMATOPHI, JINITUIBI, BE3UKYIIbI,
comepxalnye ITUKONpOTenasl MeMOpaH,
CrlenHanbHEle 6eKH ¥ menTuasl (Heipo-
Tpodorensr). ITocpeacTBoM o6paTHOroO
TPaHCIIOpTa B TeJIO HelpoHa INepeHOCTCS
BE3MKYJIBI, coepXalllleé OCTaTKH pa3py-
LICHHBIX CTPYKTYp, dparMeHTH MeMOpaH,
$axTopr1 pocTa HepBOB U APYTHE POCTOBHIE
dakToph, peryrupylolue cCMHTe3 Geska

B coMe KjeTKu. MHorue BelllecTBa, AO-
CTaBJieHHbIE ITOCPENCTBOM PETPOTPATHOTO
TPaHCIIOpTa, TOABEPraloTcsl pa3pylIeHUIO
B JIU30coMax. B namosoeuueckux cayuasx
Nno aKcoHy K meay KaAemKu Mozym mpauc-
nopmupoeamucs cmoAGHAYHBIU 3KI0MOK-
CUH, UpYCbl noauoMueauma, zepneca, be-
ueHcmaa.

MeoneHHBHH aKCOHHBMMH
TPaHCIIOPT HIET B IPIMOM HaIlpapie-
HMH U [IpefcTaBiseT coOok IepeABIDKEHUE
Bcero cTonba akcoIUIa3MHl CO CKOPOCTBIO
1—2 MM/cyT. C MOMOIIBIO 3TOTO TPaHCIIOP-
Ta nepeMelarTcss o6pa3oBaHHbIE B 3HIO-
IUIa3MaTH4eCcKOM ceTH 6€IKH MUKPOTpYOO-
9eK 1 MUKpODHIaMEeHTOB (aKTHH, TyOYIHH
H 1p.), bepMeHTH 1MTo3ons, PHK, Genxu
KaHaJloB, HaCOCOB M OpYTH€E BELIECTBa.

3HaYeHHNEe aKCOHHOTO
TpaHcmopTa: 1) Heo6xoauM IJIA IOMI-
IepXaHUA CTPYKTYPEI HEPBHOTO BOJIOKHA;
2) Heo6XooUM IJIsi aKCOHHOTO pocTa U 06-
pa3oBaHMUsA CHMHAMTHYeCKUX KOHTAKTOB;
3) urpaer BaxXHyI0 poJb IpH percHepaly
HepBHBIX BOJIOKOH. Ha MBIllIeYHOE BOJIOKHO
TaKoe BIIMSTHHE OKa3HIBaloT HeitpoTpodo-
reHsl (cnenyaibHbie 6enku, B-sHIOpOUH
H ApyTHe NenTuabl); oOpaTHoe BIUSIHUE Ha
MOTOHEHPOH OCYIIECTBISETCS ¢ IOMOLIBIO
MuorpodoreHoB (dakropa pocta HEPBOB,
HHCYJIMHOIIono6HOTO daKTopa pocTa).
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PesynbTaT nmoBpeXOeHHUSA
HepBHOTO BOJOKHa. Ecny HepBHOE
BOJIOKHO B pe3yJibTaTe TPaBMBI pa3opBaHoO,
ero nepudepudeckuii oTpe3ok, JHUILIEH-
HBIA CBSI3M C TeJOM HEMpOHa, MoABEpra-
€TCS pa3pylIeHUI0, KOTOPOe Ha3bIBaeTCA
BaJJIEPOBCKOM JereHepalnyeif. B reyenne
2—3 cyTr HacTynaeT pacnan HedpopuOpWLI,
MHTOXOHIDPHIA, MUEJINHA ¥ CHHAIITHYECKUX
OKOHYaHHH. YYacTOK BOJIOKHA, CBSI3aHHBIH
¢ TeJIoOM HeHpoHa, pereHepUpYeT, MPOBO-
IMMOCTh BOCCTaHaBjJMBaeTcs. B Hopme
HepBHOE BOJIOKHO, KaK M HeilpoH, PyHK-
IIHOHUPYET Ha MPOTSIKEHUHU BCeil XUIHU
OpraHM3Ma U TNPOBOIUT Bo3OyxaeHUe Ge3
JeKpeMeHTa (3aTyxaHHsI) IO BCeM IUTMHE
BOJIOKHA, HallpUMep OT Tejla MOTOHeHpo-
HOB CIIMHHOTO MO3ra IO MBIIIEYHEIX BO-
JIOKOH KOHeYHocTel (mo 1 M).

Mexanusm npoeedenun 6036yxucoenusn.
IIposenenue 1]l BO3MOXHO TOJIBKO IPH
HTHYMH Ha BCeM MPOTSDKEHUH WIH B orpa-
HHYEHHBIX, HO MOBTOPAIOIIMXCS y4acTKax
BOJIOKHA NMOTeHUHAT3aBUCUMEBIX MOHHBIX
KaHaJIOB, OTBETCTBEHHHIX 3a GOpMHUpO-
BaHMe HOBHIX IIJl. BTO ocylecTBIsAETCA,
COMIacCHO HAalIMM IIpeACTaBIIEHHAM, Clie-
nywouum obpasoM. B pacnpocmpanenuu
ILTT moxcro evidesumsv dea smana: 3Tan
pacIpoCcTpaHeHHs 3JICKTPUYECKOIro IO,
CHIDXaIlero MeMOpaHHBIN IIOTeHMai, U
3Tar reHepauuy HoBhIX I1J] B HOBBIX yyacT-
KaxX HepBHOTrO BOJIOKHA. DJIeKTpUYECKOe
TI0JIe — pa3Ho8UOHOCMb Mamepuu, nocped-
CMEoM KOMOPOil OCYWecmenfiemcs cunogoe
6030elicmeue Ha snexkmpuveckue 3apads,

Haxodawuecs 8 3mom nose. NEKTPUYECKOE.

nosie, KOTOpoe reHepupyeTcs GHONOrnYe~
CKHMHM CTPYKTYpPaMH, SIBJIsIeTCA UCTOYHH-
KOM HHGOPMAIMK O COCTOSTHUH KIETOK M
opraHoB opraHusMma (Pemusos A. H., Maxk-
cuna A. I, IToranenko A. 4., 2003). Ha-
MpUMeEP, COCTOSTHUE JIEKTPUYECKOTO ITOJIs
cepiilia, 3alIMCAaHHOTO B BHIE 3JIEKTPOKap-
IVOrpaMMBl, TIOMOTaeT BRIIBUThH €ro BO3-
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MOXHEIE ITOBpeXaeHus. B saBucumMocTy ot
PACIIONIOXEHUS U KOHIIEHTPAallMM MOHHBIX
KaHaJIoOB, B MeMOpaHe HEPBHOIO WJIH MEI-
LIEYHOTO BOJIOKHA UMEETCS JBa BapHaHTa
npoBeaeHus I1JI: HenpeprIBHOE M caibTa-
TOpHOE (cKayKooOpasHoe).
HenpepriBHOe NMpoBeleHHueE
I1JI mpoHcXodAUT B MBIIIEYHBIX BOJIOK-
HaxXx U B 0€3MHETMHOBLIX HEPBHBIX BO-
JokHax (Tun C), UMeIIUX paBHOMEpPHOE
pacrpeneileHre MOTEHIIHATYNPAaBIsAeMEIX
HOHHBIX KaHAJIOB IO Bceit [UTMHe BOJIOK-
Ha. Ilposedenue HepeHozo umnysvca Ha-
yyuHaeTcs (Kak ¥ B MBIIIIEYHOM BOJIOKHE)
C pacIpocTpaHeHHs Koaebarouezoca no
6enuUdUHe INeKMPUYecK020 NOAA. AMILIM-
tyna I1J] B HepBHOM BOJIOKHEe (MeMOpaH-
HBIA MTOTeHIIMal + MHBEPCHS) COCTaB/IsAET
100—120 MB, mocTosiHHast IVTHHEI MeMOpa-
HHI (A, — paccTosiHHe, Ha KOTODOM COXpa-
nstercst 37 % Benuuuuul I1J] B BuOe aiek-
TPHUYECKOTO IOJsA) B 6€3MHUEIMHOBHIX BO-
nokHax papHa 0,1—1,0 MM. B cBA3u ¢ 3THM
Bo3HUKIIKiA 1] 3a cyeT AeHACTBUA CBOETO
JIEKTPUYECKOrO MOJsA CIIocoOeH IeIrosi-
pu30BaTh MeMOpaHy cocelHero y4yacTtka o
KPHTHYECKOTO YPOBHS Ha pacCTOSAHHE OT
0,1 mo 1,0 MM. DTo 03HaYaeT, YTO Ha 3TOM
yuyactke (0,1—1,0 MM) onfHOBpeMEHHO Te-
Hepupylotcs Hosrle [1]1, o6ycioBieHHbIE
NIBIDKeHHeM HOHOB Na* B kiietky, K* — u3
KJIETKH (Ha paclipocTpaHeHHE 3JIeKTpH-
YeCKOTO IIOJIST BpeMsl He 3aTpayMBaeTcs).
Yucno omHOBpeMeHHO Bo3HUKaromux IT/
OrpaHHMYMBaeTCs JUTMHOW BO30YXIEHHOro
yyacTKa — JUisi 6€3MHETHHOBOIO BOJIOKHA
0,1—-1,0 MM (ITJ] BOSHHMKAIOT PSIZAOM APYT C
IPYTOM B HENOCPEICTBEHHOU GIU30CTH).
IpuyeM camu I1J1 He mepemMemaloTcst (OHU
HCYE3a10T TaM, e Bo3HHKawT). [N1laBHYIO
PoJIb B BO3HUKHOBeHHH HOBHIX [1/I urpaet
nepenuuii I1[]. BcmoMorarensHyo pojb
B reHepanuu HoBbIX I1/] B HeBO3OyXIeH-
HBIX y4YacTKaxX HEpBHOIO BOJIOKHA HIpaloT
npoMexyTtodHble I1J (BosHukmMe cianu
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Puc. 4.3. HenpepoiBHoe nposeznenne Bo30yxaeHus (I11) B 6e3MneNHOBOM HEPBHOM BOJIOKHE.
YMeHbllIeHye JJIHHbI FOPU30HTAIBHBIX CTPEJIOK HILTIOCTPHPYET OcabeHre 3JIEKTPUYECKOTO T10JIst
nepeatero I1/], MHULMHPYIOLETO BO30YXIEHHE COCENHEro YYacTKa BOJIOKHA:

1-5 coctosinue posbyxpenus (II1); 6 — coctosinue nokosi; nyHkmupom 06o3HaueHsl npomexyroynse I1/1;
eepmuxanbhbie CMpPeaKu YKa3biBaloT Hanpap/ienue Apixenns Na* B knetky 1 K™ — u3 xaetku

nepeaHero I1J1) — MX 3JEeKTpUYECKOE
f10JIe CYMMUPYETCS C IeKTPUYECKUM TO-
neM nepenHero I1JI, Ho oHM HaxoaaTcs
JaJibllie OT y4yacTKa HEPBHOTO BOJIOKHA,
rae Bo3HMKaloT HoBele I1]]. Takum o06-
pa3oM, HEMpPEPLIBHOE PAacIIPOCTPAHEHUE
HEpPBHOTO UMIIYJIbCA, KaK U CAILTATOPHOE
(CM. HHXe), NIET Yepe3 reHepaLuIo HOBBIX
I o actadere, Koraa Kaxaplii ydyacTok
MeMOpaHbl CHayasla BBICTYNaeT KakK pa3-
IpaXxaeMbIil 2MEKTPUYECKHUM TOJIEM, a
3aTeM — KakK pa3JpaXxaloliuii (B pe3yib-
Tate ¢dopMUpOBaHUA B HeEM HOBHIX I1[1)
(puc. 4.3).

CanpTaTOpHOE mpoBege-
Hue II]l npoucxoaut rmo MHEIUHHU3H-
POBaHHLIM BOJIOKHaM (Tumbl A u B), mis
KOTOpHIX XapakTepHa KOHILEHTpald I10-
TeHUHaANYNpaBiIsieMbIX MOHHBIX KaHAJIOB
TOJIBKO B HEOOJIBIIMX y4acTKax MeMOpa-
Hbl (B nepexsatax PaHBbe), Iie X IUIOT-
HOCTbL nocturaer 10 Teic. Ha 1 MXM?, yTO
npuMepHo B 100 pa3 Bhllle, YeM B TIO60M
y4acTke MeMOpaHbl 6€3MHUENTNHOBbBIX BO-
JIOKOH. B obnacTu MuennHoBEIX My(dT,
001afalolUX XOPOIIUMH H30JIUPYIOLIH-
MM CBOMCTBaMHU, ITOTEHUMANYTIPaBIsAeMBIX
KaHaJIOB IMOYTH HeT, mo3Tomy I/ 3nece He
BO3HUKAIOT. IT/1, BOSHUKIIMIi B OIHOM I€-
pexBate PaHBbe, 32 cUeT NENCTBUS CBOErO
3JIEKTPHUUYECKOTO 1o ACIOJISAPDU3YET MEM-

6paHy cocequux nepexsaToB a0 KII, uto
MPUBOANT K BO3HMKHOBEHHIO B HUX HOBBIX
I, T.e. BO30YXIeHUE BO3HUKAET KaK Obl
CKayKo006pa3HO — TOJBLKO B MepexBaTax
(puc. 4.4). HanomHuM, yTo Na-KaHaib!
HAYWHAIOT OTKPBIBATLCHA NMPH JOCTHXECHUHN
IeTnoNsApU3aLMU KJIETOYHON MeMOpaHbI
50 % KI1. IMocTossHHAs JJIMHBI MEMOGPaHBI
MMEJIMHOBOTO BOJIOKHA NOCTHUTAET 5 MM.
DTO O3HAYyaeT, YTO 3JIEKTPUYECKOE MoJjie
I1Jl Ha 1aHHOM pacCTOSHUM COXpaHseT
37 % cBoeit ammautyasl (okojo 30 MB)
U MOXET ACTOJNSPU30BaTh MeMOpaHy 1o
KIT (AV B nepexBarax PaHBbe cocTaBisieT
okoJio 15 MB). Brarogapsi aTomy, B ciiyyae
MOBPEXIeHUA OMKaiINX Ha IYTH clieqo-
BaHMs nepexsaroB Pansbe T[] Bo36yxnaa-
eT 2—4-it u gaxe 5-i nmepexsatol. I1o3aTo-
MY BO30YXII¢HHE PaCTIPOCTPAHAETCA OYCHD
OBICTPO MO BCeil [UIMHE BOJIOKHA, @ HOHBI
JBUXYTCS TOJNIBKO MEPINEHOUKYIAPHO OT-
HOCHTEJIBHO [UTMHBI BOJIOKHa — B KJIETKY
M U3 KJIETKH (BIOJIb BOJIOKHA OHH HE YCIle-
BalOT CMEIATbCA). DIeKTPUYECKOE I0JIe
I, BO3HUKIINX Cc3aqU NepeaHero (Ipo-
MexytouHble T1[), cyMMupyeTcs ¢ 3eK-
TpUYECKUM rnojieM nepenHero I, kaxk u
TIPU HENPEPHIBHOM PacpOCTPaHEHUH BO3-
OyXIneHHs .

IIpocTtoie pacyeThl MOKa3bki-
Ba 0T, YTO cKopocTh npoBenenud I1J§ no
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Puc. 4.4. Cansraropnoe nposegerue [1/] B MuesMHN3MPOBaHHOM HEPBHOM BOJIOKHE. YMeHbIlIEHHE
JJIMHBI TOPU3OHTANIBHBIX CTPEJIOK MILTIOCTPUPYET ocnabieHne 31eKTPUYECKOro MoJsi EPeHEro
I /1, nuunmupyioniero Bo3byxAeH1He COCEHEr0 YYaCTKa BOJOKHa:

1-5 cocroanue Bo3byxaenus (I11); 6 — cocTosHMe MOKOsA; nyHxmupom 0603HauYeHbl poMexyTourbie T1]T;
e8epmuKanbrbie CMpeaku YKa3plBalOT HanmpabjaeHue ABxenns Na* B knerky u K — u3 kietku

HEPBHOMY BOJIOKHY 3a CYET IBMIKEHHUS HO-
HOB BIOJIb BOJOKHA OblJ1a Obl CAMIIKOM
HU3KOM. B 4acTHOCTH, CKOPOCTb ABUXKEHUS
Na* B KJIETKY COITACHO 3JIEKTPOXHMMYE-
CKOMY T'PaJMEHTY JIETKO PacCUMTaTh Mo
TOJILLMHE KJIETOYHOI MeMOpaHbl (6—10 HM)
1 urtensbHocTy IT]1 (HanprMep, TONCTOro
MHETUHU3UPOBAHHOTO BOJIOKHA — OKOJIO
1 Mc) — Bxon Na* B kneTky u Bbixog K*
n3 kietkn. Ilpu 3toM Na* npu IBIDKEHUU
B KJIETKY COIJIaCHO 3JIEKTPOXUMHYECKOMY
rpaIveHTy NPeooJIeBacT PaCCTOSTHUE B 8 HM
npuMepHo 3a 0,5 Mc (Bocxoasias 4acTh
nuka I1[] npoxonxaercs oxoio 0,5 mc).
Ha ocHOBaHMM 3TOTO paccYUTaeM, CKOJIBKO
BpeMeHH NoTpedyercs Ha npoxoxaeHue 1]
1 M. Ins npoxoxnaennst HoHoM Na*t 8 HM He-
obxomumo 0,5 mc.

Orcona:
8 mm_ 0,5mc
M Xwmc
SX= 0,5x 18000 000 000= 17 acos,

m.e. 80306yxcdenue pacnpocmpanuaocs 6ol
na 1 mm 3a 17 yacos.

Jlerko mpeacTaBUTb, KaKOBa 6blna 6bl
NMOABUXHOCTh (TOYHEE, HETIOABHXXHOCTD)
XHUBBIX CYLIECTB, eciu Obl BO3OYXIeHHNE
BIOJIb HEPBHBIX U MBILIEYHBIX BOJOKOH
PacrpoCTPaHAIOCh CO CKOPOCThIO nnbdy-
3UH HOHOB, HO OYE€Hb TPYIHO MPEACTaBUTb,

Kak Obl BBITSLAEN BECh XHBOTHBIA MUPp!
UmoGb: wegesbHyms narvyem npuidaocs 6o
wcdamsb oxoao cymox!

Bosuukatouiue I/ He MOryT MHULIMK-
poBaTh pa3sutue apyrux 1] B o6paTHOM
HanpasJIEeHUH, TaK KaK HEPBHOE BOJIOKHO
HaXOAUTCA ellle B peppaKTepHOM COCTOS -
HHH. DTO He MPOTHBOPEYUT TOMY (haKTy,
4TO pa3apa)keHUe HEPBHOTO BOJOKHA B
9KCTIEPUMEHTE BBI3bIBACT PaCIPOCTPaHe-
HHUe BO30YXIEeHUS B ABYX HalpaBieHM-
X, MMOCKOJBKY B 3TOM CJIy4yae Y4acTKH
HEPBHOTO BOJIOKHA IO 00€UM CTOpPOHaM
OT MecCTa pa3JIpaXeHHs HaxousaTcsa B
COCTOSSHMH NMOKOSl. B HaTypaJbHBIX Xe
ycnoBuax nepsblif 1], BOZHUKIINI Ha
MeM6paHe Tena HefipOHA, HHUILIMMPYET
pacnpocTpaHeHUe BO3OYXIECHUS TOJIb-
KO B OHOM HampaBJeHUH — I10 aKCOHY
K IPYroy KJieTKe.

CpaBHeHMEe MeXaHU3Ma He-
npepuieHo20 U CAAbMAMOPHO20 NPOBEOeHUA
6030yHcOeHUA NOKA3bieaem, Ymo pasiuyue
MexncOy Humu He npunyunuansno. OHO 3a-
KJIIOYaEeTCs JIMLIL B TOM, YTO OYEpEAHbIE
I1/1 B 6e3MAKOTHOM BOJIOKHE BO3HMKAIOT
Ha 6osee OJM3KOM PacCTOSTHUHM IPYr OT
JIpyra, NOCKOJIbKY MOHHBIE KAaHAJBI pac-
MOJIOXKEHBl B HEIMMOCPEINCTBEHHOM Gn30-
CTHU OpYT OT ApYra M HErpepbIBHO IO BCeit
JUTMHE HEPBHOI'O BOJIOKHA. HOE)TOM)’ TaKoe
NMPOBEOCHUE U HA3BAJHU HENMPEPbIBHBIM.
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Yycno oNHOBPEMEHHO BosHMKalormux 171
B MSKOTHOM BOJIOKHE, B OTJIUYMe OT Ge3-
MSIKOTHOIO, CTPOTO OTPAHHUYEHO YUCIOM
Bo36yXIeHHBIX IepexBaToB Panpre —
MakcHMaibHO 5. B peanbHoOit Xe neiicTBu-
reabHocTH [1]] He «IIepenpEIrMBaIOT» HU
B MAKOTHOM, HH B 6e3MSAKOTHOM BOJIOK-
He — OHM BO3HHKAIOT 3aHOBO.

OgHaKo calbTaTOpPHOE IpoO-
Be e HMUE 6030yxncdeHus umeem 0ea eaxc-
HbIX npeuMyujecmaa Tiepell HeTpephIBHLIM.
Bo-nepsvix, cansraTopHOE IIpoBeneHMe 60-
Jlee SKOHOMMYHO C TOYKH 3pEHMS 3aTpar
SHEPTHH, TaK KaK Bo30yXnaloTcs TOIbKO
nepexBaTsl PaHBbe, MIOINAAb KOTOPHIX
meHee 1 % MeMOpaHbl, U, CIeqOBaTEIbHO,
TpebyeTcsi MeHbIle SHEPTUHU JUIS BOCCTA-
HOBJIEHUS TpPaHCMeMODPaHHbBIX IPagUeHTOB
Na* u K*, pacxomyrolyxcs B mpoliecce Bo3-
HukHoBeHMs I1/] (B MUETMHU3UPOBAaHHEIX
BOJIOKHAX IIpHM pacnpoCTpaHeHUH BO30yX-
JIeHus TepsieTcs MOHOB B 100 pa3 meHblIte,
4eM B HEMHEJIWHU3UPOBaHHEIX). Bo-emo-
Dbix, BO30YXAeHHNEe B MHEJTMHA3NPOBAHHEIX
BOJIOKHAaX INPOBOJUTCA ¢ 6obliIeit cKopoc-
ThIO (CM. TaGJIMITY), YeM B 6€3MUETMHOBHIX
BOJIOKHAX, TaK KaK B HUX aneKxmpuvecKoe
noae I/l pacnpocmpansiemea snauumenvHo
Jdanbuie Ha CoCelHMe MepeXBaThl PaHBbe,
IMOCKOJBKY 3JIEKTPOU3OIAUMNA (MHETHU-
HOBbIE€ MYGDTH) YMEHBIIAET pacceMBaHUeE
3JIEKTPUYECKOTO TIOJIS.

B npouiecce npoBenenuns Bo36yxneHus
BpeMsI 3aTpayUBaeTCsl TOJBKO Ha IepIeH-
JHMKYJISIPHOE OTHOCHUTEJIbHO MeMOpaHh
BOJIOKHA IBMXEHUE HOHOB B KJIETKY M
U3 KJIeTKH NpU GOPMHPOBAaHUM HOBO-
ro I1J, a BAMsAAHHE 31eKTPUYECKOTO MONA
Bo3HMKmHKX [IJ] Ha coceqHHil ydacTok
PacpocTpaHsieTc BIOIb JUIMHLI BOJIOK-
Ha MTHOBEHHO — BpeMs pacIpocTpaHe-
HHSA 3JIEKTPUYECKOro MOJIs MpaKTHYecKH
paBHo Hymwo. Ckopocmb pacnpocmpanerus
6030y x%cO0eHUA ygeauuueaemca maxkice npu
6oavwoit amnaumyde ILJ, 4ro sBnsercs

ciencTBueM dopMHpoBaHUs Gojiee CUIb-
HOTO 3JIEKTpHUYecKOTo moJsi, obecrneyun-
BAIOLIEro KpUTHYECKUH YpOBEHb HENoJA-
PH3alH HEPBHOIO BOJIOKHA Ha GojbllleM
PacCTOSTHUM U GBICTpee.

B HacTosimiee Xe BpeMsA oIHH GHU3HOJIOTH
CUMTAIOT, YT0 Bo3HMKIMA I 31exmpomoruue-
cKu BRI3RIBAaeT BO36yXIeHME B COCETHEM YJacTKe
HEPBHOT0 MK MBIIIEYHOT'O BOJIOKHA; 110 MHEHHIO
npyrux, W. Willis (2004) u R. Klinke (2004), sato
OCYIIECTBNIAETCSA C MIOMOLUBIO AOKAAbHBIX 6X00A-
Wux U 8bIXO0RWUX MOKOE UOKOE U Medcdy coced-
HUMU Y4acmKamu 80A0KKA B TIPOXOJIbHOM HallpaB-
neHuU. OIHAKO 3JeKTPOTOH — 3TO YaCTUYHas
Ienonsipu3alus MeMOpaHhl, elle He aKTHBH-
pylomas MOHHEIE KaHajlkl, I03TOMY B NepPBOM
cny4yae Bo30yXIeHHe Booble He BO3HUKIO 6HI,
a BO BTOPOM CJIy4ae OHO PacIpocTpaHsIoch 6b1
CIIMIIKOM MeJIEHHO.

CKOpOCTh paclpoCTpaHeHHs 3JIeKTpH-
YeCKOTO ITOJIS XOPOIIO WUTIOCTPUPYETCS
npoueccoM obuieHus no tenepoHy — co-
OeceAHUKH MOTYT HaxOOUThCs Ha paccTo-
SIHHH HECKOJIbKMX THICAY KIVIOMETPOB APYT
OT JIpyTa, HO CJIOBa OHH CJBIILIAT Yepe3 Ta-
KO} Xe IIpOMEXYTOK BpeMeHH, KaK U IIpH
HerocpeICTBEHHOM pa3roBope.

XapakTepHCTHKA NpoBeJleHHA BO3-
OyXIeHHs O HepBHOMY BOJOKHY. I B y-
CTOpOHHEE IpoBeleHHUe BO3OYX-
JEeHHsI MOXHO NMPOAEeMOHCTPUPOBAaTh
B 3KCIIepUMEHTe IpH HaHECEeHHUU pas-
IpaxeHHs B J0O0M ydacTKe HepBa WIH
HEPBHOTO BOJIOKHa, IIPH 3TOM BO30yX-
JieHe peTHCTPHUPYETCS KaK B ODHOM, TaK
W B IpPYrOM HampaBJIeHHHU OT MecTa pa3-
IpaxXeHHs.

M3onvpoBaHHOE IpoBedeHHE
BO30YXIeHUs B OTIEIbHBIX BOJOKHAX HEpB-
HOTO CTBOJ2 OGYCJIOBIEHO TEM, YTO BIIMS-
HUE 3nexkmpuueckozo noas I11 cocennero
BOJIOKHa He Bo30yXIaeT JpyTve BOJOKHa
HepBa BCJEICTBHE M30JHUpYOILIero 3¢-
dexTa nx obostouex 1 uHTEpcTULMS. H30-
JIMPOBaHHOE IpOBeleHHEe UMIIYIbCOB I10
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HEPBHBEIM BOJIOKHaM 06ecIieYrBaeT TOYHOE
adpdepentHoe U 3dpdepeHTHOE BIUAHUSA
GYHKIMOHAIBHO Pa3HOPOAHBIX BOJOKOH
HepBa. OIHAKO eclid ONHOBpEMEHHO BO3-
OyXmaeTcsl 3HaYUTENTbHOE KOJIMYECTBO BO-
JIOKOH, TO BO3HUKAET JOCTATOYHO CHIBHOE
anekmpuueckoe nose, CiocO6HOe OTKPHITh
BOPOTa HaTpHEBBIX KaHAIOB COCEHUX BO-
JIOKOH (TpeX[e Bcero, BRICOKOBO3OYIH-
MBIX) M TaKUM 00pa3oM YCWINTbh HEpBHOE
BIMsIHNE Ha 3¢ PeKTOpHHE KIETKH WU
HEMPOHBI B PETYJIATOPHEIX Ipolieccax.

bPeamexpeMeHTHOe (6e3 3aTy-
XaHus; aat. decrementum — yOhIBaHUe,
yMeHbIlIeHHe) IIpoBeleHHe T10 Beelt ITiHe
HEpBHOTO BOJIOKHA, TakK Kak [1J] Bo3HH-
KaloT B KaXIOM Yy4acTKe BOJIOKHa 3aHOBO
niox, BiaussHueM npenwinymero ITJ1, u ero
BeJIMYMHA B KaXIOM YJacTKe BOJIOKHaA
cknansiBaercst U3 BeaxnauHsl 111 u dasn
unHBepcuu I

Boanpmas CKODPOCThH MpoBele-
HuA Bo36yxneHus (mo 120 M/c B HEpBHBIX
BOJIOKHaX THIa Aa). [lJis cpaBHeHHUs OT-
METHM, YTO CKOPOCTH IIepelayl [yMOpalb-
HBIX BIUAHUA OorpaHHYeHa CKOPOCTHIO
KpoBoToKa — ot 0,5 MM/c B Kamwinsapax
1o 0,25 M/c B aopTe {BpeMsi MOJHOTO KpYy-
roo6opoTa KpoBH — 0KoJ10 22 ¢). bonsinas
ckopocTh pacnpoctpaHenus I1J1 oGecre-
YyuBaeT OEHICTpOe BIMSHHME Ha ApYTHe Hei-
pOHH, paboyue OpraHsl, NojaydyeHue o6-
paTHo1 UHOpMalMK, UTpatolleli BAXHYIO
POJIb B PETYISITOPHEIX Mpolieccax.

Manass yTOMIsIeMOCTDb HepB-
HOTro BOJIOKHa BIlepBhle OBllIa IMoKa3aHa
H.E. Beemenckum (1883): B mpoBonu-
MHIX OIbITaX HepB COXPAHSLUI CITOCOGHOCTh
K IIPOBENCHUIO BO3OYXICHUS B TeYeHHE
6—8 4 HelpepLIBHOrO pa3lpaXeHus He-
CHWIbHBIMH MMITY/IbCaMH TOKA IIPH YCJIOBHH
HaJIMYMSA KNCJIOpoaa B OKpyXarollei cpeme
M noanepXaHWsA BJIAXHOI'O COCTOAHMS He-
pBa. D10 00YCNOBJIEHO TeéM, YTO IIPH MpPO-
BEOCHHUH HI[ I1I0 HEpPBHBHIM BOJIOKHaM HC-

TI0JIb3YeTCs1 HEe3HAYUTEIbHASA YaCTh 3aMacoB
TpaHCMeMOpaHHBIX MOHHBIX TPAaUEHTOB |,
clefoBaTeNbHO, HYXHHBI HeGoMbInNe Ko-
anyectBa AT® 11 UX BOCCTaHOBIEHMUS.
Pacxon sHeprud B HEpBHOM BOJIOKHE Ha
€OMHULY MacChl B MIWUIMOH pa3 MEHbIIIE,
4yeM B paboTaiouieii MEIIIIE.

Bricokass mnaGUIbBHOCTH —
HEPBHOE BOJIOKHO MOXET MPOBOAMTH N0
500—1000 umm./c.

OYyHKUNOHAaNBbHB A 610K mpo-
BeneHusi Bo3oyxnenns. H. E. Beegencknit
(1901) nmokasai, 4TO NMpHU AeHCTBUM Ha
HEepPB pa3TMYHEIX HaKTOPOB, BHI3BIBAIOUIUX
IUIUTENIBHYIO AETIONAPU3aIINI0 KIETOYHOU
MeMOpaHbl, BOJHMKAET MOJHEIHA 610K Ipo-
BeIeHWs HEPBHBIX MMITYJIBCOB (COCTOSTHHE
napabuo3sa). JInsi BOSHUKHOBEHHs 010Ka
B TIPOBENEHUH BO30YXIEHUS MPOTAXEH-
HOCTB NapaGHOTHYECKOT0 y9acTKa JOJDKHA
IIPEBBICUTE IIOCTOSTHHYIO JUTMHEI MeMOpaHBbI
(M), unade I1JI MoxXeT BEI3BaTh Bo36GyX1ie-
HHEe COCEIHEro yJacTKa BOJIOKHaA 3a cyeT
anexkmpuueckozo noaa. Hapymenue dusuo-
JIOTUYECKOH HeIIpePRIBHOCTH HEPBHBIX BO-
JIOKOH BO3HHUKAET IIPH IeICTBUM aHECTETH -
KOB, THITOKCHH, BOCTIAJICHUA, OXJIaXKIEHUA,
YTO HIKPOKO MUCHOB3YeTCA B KITMHUYECKOH
npaxkThke. [Tocie mpeKpameHus neiicTBUA
3TUX $aKTOpOB NpoBeneHHe BO3OYyXneHHs
MO BOJIOKHaM HepBa BOCCTaHAaBIUBAETCH,
€clIY He MPOU3O0LLIHN rpyOhle CTPYKTYpHBIE
H3MeHeHHs. Bo3byXneHue oT HEpBHOTO
BOJIOKHA IlepefaeTcs K OPYroit KieTke ¢
MOMOIIBIO CHHArIca.

4.3. du3nogorna HepBHO-
MBIIIEYHOTO CHHAIICA

Cunarnic (rped. synapsis — coeUHeHUE) —
3TO CNeUUanu3upoBaHHass CTPYKTypa,
obecrnieynBamoias nepegayy cUrHaia oT
KJIETKM K Kkietke. ITocpencTBoM cuHarnca
peanu3yeTcs necTBe MHOTHX dapMako-
JIOTM4ECKHX MpernapaToB.
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Puc. 4.5. HepBHO-MBIIIIEUHBIH CHHAIIC CKeJIET-
HOW MBILIIIBI:

1 — BeTBb aKCOHa; 2 — NpeCHHaNTUYecKoe OKOHYa-
HMe aKcoHa; 3 — MMTOXOHApPUS; 4 — CHHANTHYecKue
My3bIPbKH, COJepXKallHe alleTHIXONHMH; 5 — CHHall-
THYecKas 1esb; 6 — MOJIEKYJIbl MeIUaTopa B CHHAI-
THYeCKOl LieN; 7 — [OCTCHHANTHYecKast MeMOpaHa
MBIIIEYHOTO BOJIOKHA ¢ N-XoJIMHOpelenTopamMu

Cmpyxmypno-ynxyuonassnaa opea-
Huzayusa. Kaxneiit cHHanC uMeeT mpe- U
IMTOCTCHHANTHYECKYI0 MeMOpaHbl U CUHaI-
THYECKYIO Iuenb (puc. 4.5).

IIpecuHanTuYecKas MeM-
6paHa HepBHO-MBIIIEYHOTO CHHaIlCa
npencTasisieT coboi yacTh MeMOpaHbl
NpeCUHAaNTH4YeCKOrOo OKOHYaHMs aKCOoHa
MoToHelpoHa. Yepe3 Hee OCYHIECTBISACT-
csl BBIGpoC (9K301IMTO3) MeauaTopa (Jiat.
mediator — TOCpeTHUK) B CHHAIITMYECKYIO
1iesib. B HepBHO-MHILIIEYHOM CHHAIICE Me-
IMaTOPOM SIBJISIETCS alleTHIXOJNHH. Me-
IHATOp MPEeCUHANITHYECKOIO0 OKOHYAHUS
CONEPXMTCS B CUHANITHYECKUX MTy3hIphKaXx
(Be3uKynax), AMaMeTp KOTOPHIX COCTaBIs-
eT oxoso 40 HM. OHM 00pa3yloTcs B KOM-
wiekce JToabaxu, ¢ moMomuso GEICTPOro
aKCOHHOTO TpaHCIIOpTa JOCTAaBJIAIOTCA B
NMpecMHaNTUYeCKOe OKOHYaHHe, TOe 3a-
NMONHAITCA MeAnaTopoM u AT®. B npe-
CHHaNTHYeCKOM OKOHYaHMH COIEPXKHUTCS
HECKOJIBKO THICSIY Be3UKYJ, B KaXIOM M3
KOTOpPBIX UMeeTcs OT 1 Thic. o 10 TeIc. Mo-
JIEKYJI XUMMYECKOTI'O BellleCTBa. BCBHKYJILI
pacnojoXeHsl IIPEeUMYILIECTBEHHO BOJIM3U
MepUOINYECKHMX YTOIINEHUH NpecuHanT-

yecKoif MeMOpaHRBI, Ha3hIBaeMbIX aKTHB-
HBIMM 30HaMH. B HeaKTHBHOM CHHaIICE Be-
3UKYJIBI CBSI3aHBI ¢ 6eJKaMU LIMTOCKEJNETa,
910 OOecneyrBaeT UX UMMOOWIM3AIMIO U
pe3epBUpOBaHUE.
[TocTcuHanTuyeckKkasg MeM-
6paHa (koHyeéas naacmuHnka B HEPB-
HO-MBIIIEYHOM CHHAlce) — 3TO 4acTh
KJIeTOYHOH MeMOpaHbBl MHHEPBUPYEMOH
MBIIIEYHO) KJIETKH, colepXamiasi peLen-
TOPEHI, CIIOCOOHEIE CBA3BIBAaTh MOJEKY-
JIH aneTwixonanHa. Oco6eHHOCThIO 3TOH
MeMOpaHBI SBJISIeTCST HATMYKMEe MHOXECTBA
MeJIKHX CKJIAJIOK, YBEJIMYUBAIOLIHUX ee TUTI0-
LIaab K KOJIMYECTBO PELIEIITOPOB Ha HeH A0
10—20 MJIH B OJHOM CHHaIICe.
CuHanTHyecKas L(eJb BHEPB-
HO-MBIILIEYHOM CUHAIICe MMeeT IIUPUHY B
cpenHeM 50 HM. OHa CoIepXUT MeXKie-
TOYHYIO XHUAKOCTb, alleTIIXOJIHMHACTEpa3y
K MYKOIIOJTHCaXapUIHoOe IVIOTHOE Bellle-
CTBO B BHJE IT0JIOCOK, MOCTHKOB, B COBO-
KYTTHOCTH 00pasyiolux 6a3aibHyI0 MeM-
6paHy, COeANHAOLTYIO IIpe- U MOCTCUHAI-
THYECKYI0 MEMOpaHEL.
Mexanusmo: cunanmuneckol nepedavu
BKJIIOYAIOT TPU OCHOBHBIX 3Talla.
IlepBH# 3Tan — npoyecc gvibpoca
Meduamopa B CHHaNTHYECKYIO IENTb, KOTO-
PHIif 3amyckaetcst mocpeactom I1J1 npecu-
HaNTHYecKOTo OKOHYaHus. Jenomsipusa-
1151 eT0 MeMOpaHBI BeZleT K OTKPBITHIO ITO-
TeHIManynpasnsgeMux Ca-kanamos. Ca?*
BXOIUT B HEpBHOE OKOHYaHHE COTJacHO
3NeKTPOXUMHUYECKOMY TpanueHTy. YacThb
MeOHMaTopa B IpeCUHANTUIECKOM OKOHYa-
HHM JIOKATH3YeTCsI Ha MpecHHaNTHIecKOM
MeMOpane m3Hytpu. Ca?* akTMBHpYeT 3K-
30LIMTO3HEIN anlapar MpecHHarca, npem-
CTaBIAIIINI CO00H COBOKYITHOCTE O€IKOB
(CHHAICUH, CIIEKTPHH U Ip.), IpecHHaIl-
TUYECKOrO OKOHYAaHHsI, aKTUBAIUA KOTO-
pEIX 0b6ecrniedrBaeT BRIOPOC aLleTWIXOJIUHA
TIOCPEACTBOM 2K30LMTO3a B CMHAIITU4YC~
cKyio ieab. KoanyecTBo BEICBOOOXIaeMO-
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ro alleTWIXOIMHA U3 TPEeCUHANTHYeCKOro
OKOHYaHHUA MPONOPLHOHATEHO B YETBep-
TOI CTENEHM KOJMYECTBY ITOCTYIHMBILIETO
tyma Ca?". Ha onuu I1Jl M3 npecHHanTH-
4eCKOro OKOHYaHMsI HEPBHO-MAIIIIEYHOTO
cuHarnca BhOpacuBaercs 200—300 kBaH-
TOB (BE3UKYJ) MenuaTopa.

BTopoi#t saTan — dugddysus aye-
muaxoauna B Tedenne 0,1—0,2 Mc K mmocT-
cHHanTuieckoil MmeMbpaHe U OeicTBUe
ero Ha N-XoJIMHOpeLeNITOPH (CTUMYTHPY-
I0TCSl TAKXKe HUKOTHHOM, BCIIEJICTBUE YETO
M MOJYYHIH CBOE Ha3dBaHUe). YoaieHue
alleTHJIXOJIMHA U3 CHHANTHUYEeCKON Wlenu
OCYIIECTBIISICTCS IyTeM pa3pyIeHUS €ro
moj NeHCTBUEM alleTHIXOJMHICTepasHl,
pacIioyioXeHHOH B 6azanbHOM MeM6paHe
CUHAINTHYECKOH ImeaH, B TeYeHHe He-
CKOJIBKUX HECATHIX OoJIeH MWIUIMCEKYH-
obl. Oxono 60 % xonuHa 3axBaThIBaeTCA
00paTHO IpeCHHaNTUYECKUM OKOHYaHM-
€M, 4TO JieJlaeT CHHTe3 MeauaTopa GoJiee
9KOHOMMYHEIM, YacTh alleTUIXOJIHHA
pacceuBaeTcs. B npomexcymiax mexndy
1] u3z npecunanmuueckozo oKOH4aHUA
npoucxodum cnormanHoe @videnerue 1—
2 keanmoe meduamopa B CHHaNITHIECKYIO
meJb B TedeHUe 1 c, GopMHUpys Tak Ha-
3pIBaeMble MMHHMATIOpPHbIE MOTEHIHAbI
(0,4—0,8 MB). OHu nonnepXHUBAIOT BBI-
COKYK BO30OYyIMMOCTh MHHEpPBUpPYEMOH
KJIETKH B YCIOBHAX GYHKIIMOHATBHOTO
HOKOS1 ¥ BHITOJHSAIOT TPObHYECKYIO PO,
a B ITHC — crnioco6cTBYIOT NopnepXaHUIo
TOHYCa ee LIEHTPOB.

TpeTuit atTanm — ezaumodelicmeue
auemuaxoauna ¢ N-XOJIHHOpELEIITOpaMH
TIOCTCHHAITTNYeCKO MeMOpaH§l, B pe3yib-
TaTe YeTO OTKPHIBAIOTCS MOHHBIE KAHAIEI
Ha | Mc U, BciaeacTBUe npeobataHus
BXoza Na* B KJI€TKY, IPOMCXOMUT AETIOJIA-
pU3alus MOCTCUHANITUYECKONH MeMOpaHbl
(KOH1IEBOI IVIaCTUHKM). DTY Jenosipusa-
MO B HEPBHO-MbILIIEYHOM CUHAIICE Ha3kbI-
BAaKOT nomenuuarom xonueeoﬁ RAGCMUHKU
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Puc. 4.6. [loTeHunan KOHUEBOH ILIACTHHKA
(o P. Imupr, 1985, ¢ u3ameHeHHsIMK):

KIT — xputnueckuit notenunan; II/] — noteHmuan

neiictBusi; A — IIKII B HopmanbHO# Mbine; b —

ocnabnennsrit IIKII B kypapeanpoBaHHOl MHIIIE;
cmpenxamu yKa3aH MOMeHT HaHeCeHHsl CTUMYJIa

(ITIKII) (puc. 4.6). OcoGeHHOCTBIO HEPB-
HO-MEIIIEYHOTO CHHAICa CKEeJIETHOTO MEI-
IIeYHOTO BOJOKHA SBJIAETCA TO, YTO NpPH
OOMHOYHOM €ro aktuBanuy ¢hopMHUpyeTcs
TIKII 6onpmoit ammmutyasl (30—40 MB),
9JIEKTPHYECKOE I0JIe KOTOPOrO BHRI3EIBAET
redepanuio I1JI Ha MeMOpaHe MbINIeYHO-
TO BOJIOKHA BONHM3M cHHarnca. boasmas
ammuintyna ITKII ofycnoBiena TeM, 4To
HepBHBle OKOHYaHHS AEATCS Ha MHOTO-
YKCNEeHHbIE BETOYKH, KaXIasi U3 KOTOPHIX
BHIOpacEIBaeT MeIHATOP.

Xapaxmepucmuxa nposeedenusn 6036yxc-
O€HUA 6 XUMUMECKUX CUHAncax

OOIHOCTOpPOHHee MpoBexe-
HHU e BO30YXIEHHUS OT HEPBHOIO BOJIOKHA
K HepBHOM WK 3¢ PeKkTopHOI KieTKe, TaK
KakK MpecMHANTUYeCKoe OKOHYaHWe YyB-
CTBUTELHO TOJILKO K HEPBHOMY UMITYJIBCY,
a IIOCTCHHAIITHYeCKasd MeMOpaHa — K Me-
JMaTopy.

HeusonupoBaHHOe — BO3GYyX-
JleH¥e PSIOM PacIIONOXEHHEBIX IIOCTCHHAI-
THYECKUX MEMOpaH CYMMHUDYETCS.

CuHanTtuueckKkas 3agepxKaB
nepenaye curHajia K Ipyroi KjieTke (B HepB-
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Ho-MbImeyHoM cuHarce 0,5-1,0 Mc), 910
cBS3aHO C BRICBOOOXIEeHHeM MeInuaropa
{3 HepBHOTO OKOHYaHHMA nuddysuei ero
K MocTCHHANTHYecKoH MeMOpaHe U Bo3-
HUKHOBEHHEM MOCTCUHANTHYECKHUX II0-
TeHILMaIOB, ClIOcOOHEIX Bh13BaTh ILI1.

JleKpeMEeHTHOCTSH (3aTyxaHue)
B0o36YXIEeHUA B XUMHUYECKHX CHHAIcax
[Ip¥ HEZOCTATOYHOM BhIIEJICHMH MelHa-
TOpa M3 IIPECHHAIITUIECKUX OKOHYaHHH B
CHHaNTHYecKye MeH.

Huskas nabuapHOCTH (BHeEpB-
HO-MBIIIIeYHOM cHHarce coctaristet 100 Iix),
KoTopasi B 4—8 pa3 HUXe TaOHIBHOCTH
HEPBHOTO BOJIOKHa. JTO 0OBACHSAETCA CH-
HaNTHYeCKOH 3aIepXKOM.

IMMpoBOOHMOCTH HEPBHO-MBIIIEY-
HOTO CHHarca (KaK ¥ XMMHYeCKMX CHHaIl-
coB IIHC) yrHetaeTcs uim, Hao6opoT,
CTHUMYJIUpYEeTCs Pa3IMYHBIMU BeIIECTBaMH.

Hanpumep, Kypape ¥ Kypapernoao6Hule
BelllecTBa (OUIUIALIMH, TyOoKypapuH) o6-
paTMMO CBS3RIBalOTCA ¢ N-XoJIMHOpelen-
TOpaMU MOCTCHHANTUYECKOM MeMOpaHHI,
6JI0KUPYIOT IeifiCTBHEe Ha Hee alleTHIXO-
JIMHA M Hepenavy B cuHamce. HanpoTus,
HeKOTOophle HapMakKoJIOTHYecKHe Iperna-
paThl, HalIpUMep IpPO3epHH, HOAABISIOT
aKTHBHOCTH alleTWIXOJUHACTEpa3kbl, CIIO~
coOCTBYSI yMEpeHHOMY HaKOIUIEHHIO alle-
TIWIXOJIMHA ¥ 06JIerYEeHNIO CUHAIITHYECKOHK
nepenadd, YTo MCIOIb3yeTcs B JedeOHOM
NpaKTHKeE.

YToMiasgseMocTh (CUHaNTHYeCcKas
ZeTpeccHsi) — yXyOIIeHWe IPOBOIUMOCTH
BIUIOTH JI0 IOJIHOM GJ0KaIkl IMpoBedeHHUsA
BO30YXIeHUA IIPH JUIUTEIbHOM GYHKIIMO-
HUpPOBaHMM CHHarca (IJiaBHasl IpUYMHa —
HCTOLIeHHEe MeIMaTopa B IpecHUHanTHye-
CKOM OKOHYaHUH).



Cmeemcs au pebenok npu eude uzpyui-
Ku, yavibaemes au Tapubasvdu, koeda ezo
20HAM 3a U3AUWHKIO 1106086 K poduHe,
dpooicum au 0egywKa npu nepeol Muicau
o arobsu, cozdaem au Hvromon mupoesie
3aKOHbL U nuwem ux Ha 6ymaze — ae3-

de OKoHuameabHuM GaKmom A6asemca
deudicerue.
H. M. Ceuenos

MEIIIE TOAPAa3AeNsIoT Ha nonepeyHono-
A0cambte (CKelleTHas M ceplieuHas) U 24d0-
Kue (cocynbl M BHYTPEHHUE OpraHbl, KpOMe
cepnua). !

5.1. Crpykrypno-
GYHKIIMOHANBHAA
XapaKTEepPUCTHKA
CKeJeTHOMN MBIIIIIBI

CkeeTHass MBILIIA COCTOMT U3 MBILIIEYHEIX
BOJIOKOH, M30JINPOBAaHHEIX B CTPYKTYPHOM
¥ GYHKIMOHAJIBHOM OTHOIIEHHH IPYT OT
ApyTa, KOTOpHe MpeACcTaBAAIOT co60ii BhI-
TAHYThle MHOTOsIepHEIe K1eTku. Tommu-
Ha BoJsiokHa cocTtapisieT 10—100 MKkM, a ero
IUTMHa BapbUpYeT B Ipelieaax OT HeCKOJb-
KUX MWUTUMETPOB IO HECKOJILKHX CaHTH-
MeTpoB. Koaunecmeao muiuieunvlix 8010K0H,
YCmanogusw uc NOCMoAHKHLM HA 4—5-m
Mecsiye TOCTHATATbHOTO OHTOTeHe3a, B IO~

CledyolleM He U3MEHSETCs; C BO3pacToM
H3MeHSTCA (YBEIHYMBAIOTCS) JMIIb MX
IUTMHA ¥ TUaMeTp.

Ha3snauenue ocroennx cmpykmypuuix
31eMenmoe

XapaKTepHCTHUKAa OCHOBHBEIX
3JeMeHTOB MHIIEYHOTO BOJIOK-
H a. OT KJIeTOYHO MeMOpaHbl MEILIEYHO-
ro BOJIOKHA (CapKOJIEeMMBI) BIJTyOb OTXOIAT
MHOTOYHCIeHHBIe MToNepeyHble HHBarMHa-
uun (T-Tpybouku), KOTophle obecreynBa-
10T ee B3auMonericteue ¢ CIIP (puc. 5.1).
INocnennuit npeactabasieT coboit cUCTEMY
CBSI3aHHEIX JIPYT C IPYTOM LIMCTEPH U OTXO-
JALINX OT HUX B IIPOXOJIbHOM HallpaBeHHUH
KaHaJIbIIeB, PAcIIONOXEHHBIX MEXIy MHO-
dubpwutamu. TepMUHaIbHEIE (KOHLIEBEIE)
muctepHsl CITP npumsikalot K T-tpy6ou-
KaM, GOpMMpYS TaK Ha3sIBaeMbIC TPHAIEI.
B umcrepHax conepxurcs Ca*t, urparomuit
BaXHYIO POJIb B MBILIEYHOM COKpAallleHHH.
B caprxonnaime umeromcs eHympukaemo-
Hble IneMeHmul: siipa, MUTOXOHAPHH, Oen-
KU (B TOM YHCJI€ MHOTJIOOMH), KalelbKH
XHWpa, TpaHyabl TJIMKoreHa, pocdarco-
JepXalllie BellleCTBa, pa3InYHble Majible
MOJICKYJIBI H 3JIEKTPOJIUTEL.

MuodpubSpunnsl — cyObeTMHULIEI
MBIILIEYHOTO BOJIOKHA. B 0THOM MEIIIIEYHOM
BOJIOKHE Moocem Hacyumoeigamuca 6onee
2 mbic. Muogubpunn, ux duamemp I—2 mxm.
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Puc. 5.1. B3auMooTHollleHHs KIeToUHON MeM6paHhl (1), monmepe4Hux Tpybouek (2), HokoBhx
wicTepH (3) ¥ NpoAobHbIX TPy6ouek (4) capkoILIa3MaTHYECKOTO PETHKYIYMa, COKPAaTHTEbHEIX

6enxos (5):

A — B cOCTOSIHMH TIokost; b — NP coKpailleHUH MBILIEYHOrO BOJNIOKHA; mouxamu obo3HaueHkl noHu Ca?*

A 1 A I A
H z

B

Puc. 5.2. BaaumHoe pacnosioxeHNe CTPYKTYPHBIX 371eMEHTOB MUOPUOPHILI
nipu ux paccnabnenun (A, B) u coxpamennu (B)

B onuHoYHOM MuoduGpIWILIE comepXUTCs
2-2,5 THIC. npomogubpuss — NapajUieNbHO
PacrnooXeHHbIX HUTel Genka (TOHKHe —
aKTHH, TOJICTHIE — MHO3MH). AKTHHOBEIE
HUTH COCTOAIT U3 IBYX CYOBEIHMHMII, CKPY-
YCHHBIX B BHJle ciMpaiv. B cocTaB TOHKHMX
HUTEH BXONAT TaKXKe peryJsATOpHble 6ei-
KM — mponomuo3un u mponoruH (puc. 5.2).
D1H Ger’xy B HeBO3GYXIEHHOM MBIIILE
NPENATCTBYIOT B3aUMOCBS3M aKTHHA U MH-
03MHa, ITO3TOMY MEILILIA B IOKOE HaXOIUT-
cA B pacc/iablleHHOM COCTOSTHUH. Muodu-

O6pWwUILI BKIIOYAIOT B cebs MocaenoBareib-
HO coelMHeHHEIe 6JI0KM — capkomepbt (S),
OTHeNIeHHBIE APYT OT Opyra Z-noAockamu.
Capxomep (Oauna 2—3 mxkm) senrsemcs co-
KpamumenvHoil eQuHUYel Mblile4H020 60-
JA0KHa; TIPY [UIMHE 5 CM OHO BKJIIOYaeT B
cebs okousto 20 ThIC. ITOC/IEAOBATENLHO CO-
€IVHEHHBIX capKoMepoB. MuodbuGpLibl
OTHEIBHOTO MBIIIEYHOTO BOJIOKHA CBA3aHbI
TakMM oOpa3oM, YTO paclojOXeHHe cap-
KOMEPOB COBIIaZIacT, U 3TO CO3AaeT KapTh-
HY NOTIEpPEYHOIl UCYEPYEHHOCTH BOJIOKHA



5.1. CtpyKTypHO-(YHKIHOHAIbHASA XaPaKTEPHCTHKA CKEJIETHOM MBILILIBL

DO TIOGTONG DDV

Toumwmit

Dunament

- bemia THTHHA ¢dunament

I- CapxoMep

- A-IHcK

[«— H-soma —]

M-nauuus
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Z-mwiacTHHKA

ToncTsrit
dunamenT

(R S]

Puc. 5.3. CapxoMep MHOI[TA CKEIETHOW MBILIIBI
(mo A. Vander, J. Sherman, D. Luciano, 2004)

1py HaGII0IEHHUY B CBETOBOM MHKPOCKOTIE
(puc. 5.3).

DaeMeHTH capKoMmepa (CM.
puc. 5.3). Muo3uHoBble TpOoTOPUOPUILIBI
o0pasyoT Haubojiee TEMHYIO 4acTh cap-
KoMepa — A-duck (aHU3OTPOIHKEIN, OH
CHIIBHO TToJIsApU3yeT Gennlit cBer). boree
CBETJIBIM y4acTOK B LIeHTpe A-IKMCKa Ha-
3b1BaloT H-30Hoii. CBeTJIBIA y4acToK cap-
KOMepa MeXIy IBYyMst A-IUCKaMH Ha3bl-
BaloT I-duckom (U30TPOITHEINA, MMOYTH He
nojspusyet cBer). OH oOpa3oBaH aKTH-
HOBBIMH NpoTOoUOpWIIaMK, UAYIIMMH B
06e cTopoHBI OT Z-1osocok. Kaxarlit cap-
KOMep MMeeT ABa Habopa TOHKHX HUTEH,
NPYKpEIUIEHHKIX K Z-TI0JIocKaM, H OIUH
KOMILIEKT TOJICTHIX HYTEH, COCpeNOTOYECH-
HBIX B A-IMcKe. B pacciabneHHOl MbImIe
KOHI{bI TOJICTBIX ¥ TOHKHMX QHIaMEHTOB B
pa3Ho# CTenmeHH MepeXphIBaIOT IPYT Apyra
Ha rpaHuiie Mexny A- u I-muckamu.

Kaaccugpuxayus mumeunvix 6040koH.
ITo cTpykTypHO-bOYHKIMOHATBHBIM CBOM-
CTBaM U LIBETY BBLEJAIOT IB&é OCHOBHEIE
TPYIINBI MBIILIEYHBIX BOJOKOH: OBICTPEIE U
MeIUIEHHBIE.

Bensie (6BICTPH €) MEIIIEYHEIE
BOJIOKHA coaepXat 6omblie MUoGUOpHILI
¥ MeHbIlle — MUTOXOHOPUM, MUOTIOGHHA
H XHpPOB, HO Gosbllle TIMKOreHa ¥ IJIA-
KOJIUTHYCCKHUX q)CpMCHTOB; 3TH BOJIOKHAa
Ha3bIBaIOT 2auKoarumuyeckumu. Kamui-

JIfipHadA CeTh, OKpyXalolllasi 5TH BOJIOKHa,
OoTHOcUTeNbHO penkas. CkopocTh paboye-
ro UMKJIA y JaHHBEIX BOJOKOH IPHMEPHO
B 4 pa3sa Gonblue, 4eM y MeIJIEHHHX, 9TO
ooOpsicHsAeTcA Gosee Bricokoii AT®a3Hoi
aKTHBHOCTBIO OBICTPHIX BOJIOKOH, HO OHH
00J1a1al0T MaIo# BEIHOCIHBOCTBIO. Y Ge-
JIBIX MBILIEYHBIX BOJIOKOH YHCJIO HUTEH aK-~
THHa U MHO3WHA GoJibllle, Y4eM Y KpacHBIX,
ITOTOMY OHM TOJIIE M CHJIa MX COKpalle-
HUA 60blle, 9eM y KPaCHBIX BOJIOKOH.
KpacHHe MbIIeYHBE BOJOKHA
comepxar MHOro MUTOXOHApUH, MHO-
IJTI0OMHA, XUPHBIX KMCJIOT. DTH BOJIOKHA
OKPYXEeHBI TYCTOH CeThbl0 KPOBEHOCHBIX
KaMUUIAPOB, OHH UMEIOT MEHbIINH AMa-
MeTp. MutoxoHapuu oGecreYuBaOT BhI-
COKMIi YpOBeHb OKMCIUTENbHOTO docdo-
PWIMPOBaHMsI, TIO3TOMY JaHHbLIE BOJIOKHA
Ha3bIBAIOT oKkcudamueHnvimu. KpacHbie
MbILICYHBIE BOJIOKHA IOJpa3fe/IsATCs Ha
IBE€ MOATPYMIH: OBICTpHIE K MeOJIEeHHEIE.
Meodnennvte 8010KHA MOTYT BHITIOJHATH
paboTy B Te4eHHe OTHOCHUTEIHHO IIPOLOJI-
XHMTEJIBHOTO MepHona BpeMeHH; yToMe-
HHE B HUX pa3BHBaeTCcA MelieHHee. OHU
6osiee mpucnocobiieHbl K TOHUYECKUM CO-
KkpameHusiM. KpacHrle ObICTpEIe BOJIOKHA
IO CKOPOCTH YTOMJIEHHUsI 3aHHUMAIOT ITpo-
MeXYTOYHOe TMOJIOXeHHe MeXIy OeabIMu
¥ KpacHRIMH MeUIeHHBIMH. CKOpOCTh HX
coKpalleHusi 6J1M3Ka K CKOPOCTH COKpa-
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HIeHHUs GeIbIX BOJIOKOH, YTO TaKXe 06bsic-
nstetcs Bpicokoi ATMa3Hoi akTHBHOCTBIO
MHO3MHA KPAaCHBIX OBICTPBIX BOJIOKOH.
Taxoke MMeeTcsl He3HaYUTeIbHOE YHC-
JI0O ICTHHHHIXTOHM Y€ CKHUX MBIl e Y-
HBIX BOJOKOH; Ha HUX JIOKAIM3YETCs
no 7—10 cuHarcoB, IpUHaIeXalUX, KaK
[IpaBWJIO, HECKOJBKUM MOTOHEHPOHAM,
HaIllpUMep, B IJIa30[BUraTeJIbHBIX MBIII-
nax, Mpimnax cpendero yxa. ITKIT atux
MBILIEYHBIX BOJIOKOH HE BBI3BIBAIOT TeHe-
pauu I1]1 B HUX, a HETTOCPENCTBEHHO 3a-
MYCKalT MBILIEYHOE COKpallleHHE.
Ipynma MBIEeYHBIX BOJO-
K O H, UHHEpEUDYeMbIX GemEneHUAMU aK-
COHAa 00HO20 C.-MOMOHelpoHa, gopmupyem
oauzamenvHylo (HeUpoMomopHyio) eQUHUYY.
B MbImunax, coBepimammnx 6bCTpEE U
TOYHHIE ABUXEHUsI, HalpUMep B Ij1a301-
BUTaTeIbHBIX, HEMPOMOTOPHbIE eqUHHU-
LIBI COCTOSIT M3 3—5 MBIIIEYHBIX BOJIOKOH.
B MEBIIIIIIAX, OCYIIECTBIAIONINX MEHEEe TOY-
Hble IBMXEeHUs (HampHUMep, MBIIIIBI TY-
JIOBUILIAa U KOHEYHOCTeM), IBUTaTeIbHBIE
€IMHUIIB] BKIOYAIT COTHH M THICSYH MBI-
LIeYHBIX BOJJOKOH. bobluas neuraTeabHas
eIMHHULIA, 110 CPaBHEHHUIO ¢ MaJloM, BKIIIO-
JaeT KPYIHEIA MOTOHEHPOH ¢ OTHOCHUTEb-~
HO TOJICTHIM aKCOHOM, KOTOpHIH 0Opa3y-
eT 60JbIIOE YMCIIO KOHLIEBEIX BETOYEK B
MBIIIIE H, CIeNOBAaTEIbHO, MHHEPBUPYET
GobIoe Yucio MbILIeYHEIX BOIOKOH. Bee
MBILI€YHEBIE BOJIOKHA OHOM IBHraTeAbHOM
CIMHMIBI, HE3aBUCHMO OT MX KOJHYeCTBa,
OTHOCATCS K OOHOMY THITY. Bce ckeneTHEIe
MBILIIIEI TI0 CBOEMY COCTABY SIBJISIOTCS CME~
HIAaHHRIMH, T.e. 06pa3oBaHbl KpacCHRIMH H
GeJIEIMM MBIIIEYHBIMHM BOJIOKHAMM.
Cneyucpuseckum ceoiicmeom ecex mumy
feanemca coxpamumocms — CIIOCOGHOCTD
COKpAIllaTbCs, T.€. yKOPAYUBAThCs] WIH pas3-
BHBaTh HamnpsxeHue. Peanusapus stoi
CITOCOOHOCTM OCYIIECTBJIAETCA ¢ NMMOMO-
HIBIO B036y)K,I1CHMﬂ H €TO IIpOBEneHUs1 IO
MBIIIEYHOMY BOJIOKHY (céoiicmea coom-

gemcmeenHo 6036ydumocmu u npogoouMo-
cmu).

CxKeneTHbIE MBILILE He 061aaioT aB-
TOMaTHel, YIpaBAAKTCA OPTaHU3MOM
MpoN3BoJbHO uMmynabcauuei na [THC,
[IOSTOMY MX Ha3HIBalOT TaKXe NPOU3E0Nb-
romu. [NanKye MEBIIIEL IO COOCTBEHHOMY
XeJaHUIO He COKPAIAloTCs, MO3TOMY UX
Ha3bIBAIOT TAKXe HeNnpoU3B0AbHLIMU, HO OHU
obaadarom aemomamueil.

Dynryuu cxesemuoti Mouyb

ObecmeyeHWe OBUTaTedbHOM
aKTUBHOCTH OpraHM3Ma — IIOUCK
U JoORIBaHMe BOABI M IIHINM, €€ 3axXBar,
XeBaHHUe, IIOTaHUE, OOOPOHUTENbHbIE pe-
aKILWH, TPYOOBas OeSTeIbHOCTh — (PUIN-
YyecKasi U TBopueckasi paboTa XymoXHMKa,
MMHCaTeNIsl, YIeHOTO, KOMIIO3UTOpa B KO-
HEYHOM HTOTe BBIpAXaeTcs B IBMXECHHU:
pHCOBaHMe, ITUCBMO, HIPa Ha MY3bIKAajIb-
HOM HMHCTPYMEHTE U T.II.

Ob6ecnmedyeHnue MbIXaHUA (IBU-
XEHUI rpynHoi KieTku u auadparmel).

KoMMyHukaruBHasg ¢yHK-
uusa (ycTHas U NMUCbMEHHas peub, MH-
MMKa U XECTHI).

YyacTtHe B mpomeccax Tep-
MOpDEeryasfsiMMu OpraHu3Ma ¢ IIOMO-
IbI0 U3MEHEHUs] MHTEHCUBHOCTH COKpa-
TUTEJIBHOTO TepMOreHesa (I1. 4.4).

5.2. Mexanu3M COXpanmeHH A
CKeJIeTHOM MBINIIBI

Yxopouenue motmym neanemca pesysoma-
mom COKpauienus MHOI¥Cecmea caprome-
poé. IIpu yKopoyeHMH aKTMHOBHEIE HUTH
CKOJIB3AT OTHOCHTENBHO MHO3UHOBEIX, B
pe3ynbTare 4ero IJHHAa KaXIoro capko-
Mepa MBIIIeYHOTO BOJIOKHA YMEHBIIIAeTCs.
IIpu 3TOM INMHaA caMUX HUTEH OCTaeTcs
HeU3MeHHOI. MHO3HMHOBBIE HUTH UMEIOT
TonepeyHEle BHICTYIH (ITONEepeYHble MO-
CTMKM) IJIMHOM oKkoo 20 HM. Kax it BhI-
CTYTI COCTOHUT U3 IOJIOBKH, KOTOpas CoeaH-
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Z—~—— MHo3uHOBas
S
HHTH

Puc. 5.4. [IpocTpaHCcTBeHHas OpraHM3allMsi COKPATHTEIbHBIX U PETYJIIATOp-

HeIx GeskoB B McyepyerHoi Mbiie, [TokasaHo nooxkeHue MHO3HHOBOTO MO~

ctvka (rpe6koBhlit 3¢ddeKT, «Ieiixa» COTHYTa) B Mpollecce B3aUMOEHCTBUA
COKpPATUTENbHBIX GEeIKOB B MEIIIEYHOM BOJIOKHE (COKpAILIEHHE BOJIOKHA)

HEeHa ¢ MHO3WMHOBOW HHUTBHIO IOCPEICTBOM
«reku» (puc. 5.4). Ilpu paccrabieHHOM
COCTOSTHMM MBIIILIBI TOJIOBKH ITOMEPEeYHBIX
MOCTHKOB H€ MOTYT B3aHMOJIEeHACTBOBATh C
aKTMHOBBIMM HHUTAMH, TIOCKOJIBKY MX aK-
THBHBIE YYACTKH (MeCTa B3aMHOTO KOH-
TaKTa ¢ T'OJIOBKAMH) M30JIMPOBaHH TPOTIO-
MHO3HMHOM. YKOPOYeHHE MBILILIBI SIBJISIETCA
pe3yIbTaToM KOHGOPMAILHOHHBIX H3MEHE -
HMI IONepeYHOro MOCTHKA: €ro roJIoBKa
COBepIIaeT HaKJIOH C IIOMOINbio crubaHus
«IEHKM».

Ilocaedosameavnocmo npoyeccoe, obe-
CneMueaouix COKpauienue MollleMHo20 60-
40KHa (3NIEKTPOMEXaHHYECKOE COMpSIXe-
HHE):

1. ITocne renepauyy I1/1 B MBIIIEYHOM
BOJIOKHEe BOJIM3M CHHAlca (3a cYeT 3JeK-
tpuyeckoro moig ITKII) Bo3byxneHue
pacTpocTpaHseTcs Mo MeMOpaHe MHOLIM-
Ta, B TOM YHCJIe IT0 MeMOpaHaM Inornepey-
HEIX T-Tpy6oyek. MexaHU3M INpoBeneHHA
I mo MBIIeYHOMY BOJIOKHY TaKoil Xe,
KakK ¥ o 6e3MHETHHOBOMY HEpBHOMY BO-
JIOKHY — Bo3sHuKInui I1J] B61u3u cuHanca
TIOCPEJICTBOM CBOETO 3JICKTPUYECKOIO OIS
obecrieunBaeT BOSHUKHOBeHUe HOBBIX T1]]
B COCellHEM Y4YacTKe BOJIOKHA ¥ T.A. (He-
npeprIBHOE MpoBedeHHe BO3OYXIeHMA).

2. [lorenuunan neitcteust T-TpyGouek 3a
CYET CBOETO SJIEKTPHNYCCKOTO ITOJIA aKTUBH -
pYyeT MOoTeHIIMATyTIpaB/IsieMble KaJlbLIMeBEIE

KaHaitsl Ha MeMGpaHne CIIP, Bcienctsue
yero Ca?" Beixomut u3 uucrepd CIIP co-
[JIACHO 3JIEKTPOXUMMUYECKOMY TPaHEHTY
(cM. puc. 5.1).

CrnemyeT 3aMeTHTD, YTO CYIIECTBYIOT H IPYTHE
TOYKM 3peHus. HampuMep, yKa3biBaloT Ha bu3u-
YecKoe WIM XMMHYeCKoe conpspkeHUe (Vander A.,
Sherman J., Luciano D., 2004) nu6o Ha MexaHH4e -
ckoe BoaaeicTBue T-Tpybouek Ha CIIP. OmHaxo,
0 HallleMy MHEHUIO, TaKye YTBepXIeHUs Heo6o-
CHOBaHHBI, IOCKOJIBKY ¥ T-TpyGoyex, TipecTaRIs-
OIIHX coboi BIAYMBAHUSA KJIETOTHOW MeMOpaHbI
BHYTPb KJIETKH, Y Bo3HUKHOBeHUU [1]] pasmeprr
u dopMa He N3IMEHAIOTCA (MBIIIEYHOE BOJIOKHO,
KaK MU3BECTHO, CHayala Bo30yXIaeTcs, a [I0TOM
coxpamaercsi). CBeleHHI o BeIeneHUN T-Tpy-
GouKkoit MequaTopa HeT. PaccTosiHie, Ha KOTOPOM
anekTpuueckoe moie [1]] MoXeT nenoysipu3oBaTh
MeMOGpaHy, 1o 1 MM (1o aHanoruu ¢ 6e3MueINHO-
BbIM HEPBHBIM BOJIOKHOM), YTO 0GecreynBaeT Bhl-
COKYIO HanlexHocTh akTuBauu CIIP.

3. B Mex¢uOpWUIAPHOM IIPOCTPaHCTBE
Ca?" KOHTaKTHpYET C TPOIIOHHHOM, YTO
NPUBOAMT K €ro KOHGOopMaLIMKU U cMelle-
HUIO TPOIIOMHO3UHA, B pe3yjabTare 4ero
Ha HUTIX aKTUHA OOHaXAKTCS aKTMBHBIC
YYacTKH, C KOTOPHIMH COEIHUHSAIOTCS ro-
JIOBKM MHO3HHOBBIX MOCTHUKOB.

4. B pesynbTaTe B3aMMOJEHCTBUS C aK-
THHOM AT®a3Hass aKTMBHOCTb I'OJIOBOK
MHO3WHOBEIX HUTEH ycwIMnBaeTcs, obe-
crneynBasi ocBo6oxneHue 3Heprum ATOD,
KOTOpasi pacXofyeTcsi Ha crubaHue MUO3U-
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HOBOI'0 MOCTHKa, BHEIITHE HAIIOMUHAIOLIE-
ro IBVOXEeHHe Becesl IIpU rpebiie (rpebkoBoe
nprxeHne) (cM. pHc. 5.4), oGecreynsalo-
niee CKoJIbXeHWe aKTUHOBBIX HUTEH OTHO-
CUTeJIbHO MMO3HHOBEIX. Ha coBepiieHue
oJHOTO TpeOKOBOrO ABIKCHHSI PacXOIyeT-
cs1 sHeprus oaHoi Monekynst AT®. I1pu
3TOM HUTH COKPATUTENIbHEIX OeJIKOB cMe-
niatorcst Ha 20 HM. IIpucoenHeHne HOBOM
MoJeKyabl AT® K 1pyroMy y4acTKy rojoB-
K{ MUO3MHA BeleT K NpeKpalleHHIo 3ale-
IUIEHH €€, HO TIpH 5ToM 3Heprusa AT® ne
pacxonyetcs. [1pu orcyrcrBun AT® ronos-
KM MHO3HHa He MOTYT OTOPBAaThCs OT aKTH-
Ha — MBI HalpsoKeHa; TakoB, B 4acT-
HOCTH, MEXaHHU3M TPYITHOTO OKOYEHEHHSI.
5. Ilocie 3TOro rolOBKM TMOIEPEYHBIX
MOCTHKOB B CIUTY CBO€H 3JIaCTHYHOCTH BO3-
BpAILAlOTCS B KCXOAHOE MOJI0XEHHE U yCTa-
HaBJIMBAIOT KOHTAKT CO CIICAYIOIIMM yJacT-
KOM aKTHHa; iajiee BHOBb IIPOMCXOIUT OYe-
penHoe rpe6KOBoe NBIDKEHHE U CKOJIbXEHHE
AKTMHOBBIX M1 MUO3MHOBEIX HUTeH. [Tomo6-
HEBIE 2JIeMEHTapHBIe aKThl MHOTOKPATHO
noBTopsAloTcs. OmHO rpeGKoBOe IBIDKEHHE
(onouH 11ar) BRI3bIBaET yMEHbIIEHHE [IUTHHEI
Kaxnoro capkomepa Ha 1 %. Ilpu cokpa-
UIEHHH WU30JIMPOBaHHOM MBILII(E] JIATYIIKH
6e3 Harpy3ku 50% yKopoyeHHe capKOMEpPOB
npoucxonur 3a 0,1 c. st aToro Heo6xonu-
Mo coBeplieHUe 50 rpeGKOBLIX JBYDKEHMIA.
Mu03MHOBBE MOCTHKH CIU6AIOTCA acHH-
XPOHHO, HO B CBSI3U C T€M, YTO MX MHOTO
M KaXIasi MMO3MHOBas HUTh OKpYXeHa He-
CKOJIbKUMH aKTMHOBHIMU HUTSMH, COKpa-
LEHWEe MBILIIE IPOMCXOAMT IUIABHO.
Paccaabrenue Mpimnb npoHCXOAMT
Gaxaromaps mpoueccam, npoTeKkaomuM
B obpaTHol mociaesoBaTeabHOCTH. Pe-
ToNIApU3aIsA capKojaeMMsl 1 T-Tpy6ouek
BeeT K 3aKPBITHIO KaIbIIMEBRIX IIOTEHIIH-
alynpapisieMbIX KaHanoB MeMOpanrl CITP.
Ca-Hacoch Bosspamatot Ca?* B CIIP (ak-
THUBHOCTh HACOCOB BO3pacTacT IIPH YBeJIN-
YeHHUH KOHIIEHTpaLUH CBOOGOIHEIX HOHOB).

CHuxeHue KoHUeHTpauuu Ca’* B MeXx-
buOPWILISIPHOM MPOCTPAHCTBE BHI3BIBAET
obpaTHy KoHdopMaLMIO TPOIIOHWHA, B
pe3yJIkTaTe Yero TPOIOMHUO3HHOBblE HUTH
HM30JTUPYIOT aKTHBHEIE Y4aCTKH aKTHHOBRIX
¢$unameHTOB, YTO AeaeT HEBO3ZMOXHLIM
B3auMofeHcTBHe ¢ HUMM ToJIoBOK IIoMe-
PEeYHBIX MOCTHKOB MHO3HHa. CKoNbXeHMe
aKTHHOBBIX HUTEH BIOJb MHO3MHOBBHIX B
oOpaTHOM HanpaBJeHUH IIPOUCXOANT IIOM
IeWCTBUEM CHMJI TPaBUTAUMM U 3jacTHYe-
CKO#1 TSTH JIEMEHTOB MBIIIEYHOrO BOJIOK~
Ha, 9YTO BOCCTAHAaBJIMBAET UCXOOHEIE pa3-
MepHI CapKOMEpOB.

HcrounnkoM sHeprum mis obecrede-
HMA paboTHl CKEeNETHHX MEILIL ABISAETCSA
AT®, pacxons KOTOpOi 3HaYMTETLHHI.
Hdaxe B ycI0BMSIX OCHOBHOTO oOMeHa Ha
bYHKUMOHMpPOBaHHEe MYCKYJIATyphl opra-
HU3M 3aTparmBaeT 0KoJjo 25 % Bcex CBOMX
9HEPropecypcoB. 3aTpaTkl 3HEPTHUH| PE3KO
BO3pacTaloT BO BpeMsi BHIMOJHEHUs (bU3M-
4ecKoit paGoTHI.

3amacel AT® B MBEIIIEYHOM BOJIOK-
He He3HAYUTEJbHHBI (5 MMOJIb/JI) H MOTYT
obecnieyuts He Gosee 10 OMMHOYHHIX CO-
KpalleHUi.

Pacxo00 3nepeuu ATO HeobxonuMm s
OCYIIECTBJICHUS CJIeTYIOLIMX MPOIeCCOB.

B o-mie p B b1 X , 3Heprust AT® pacxony-
eTcs Ha obecriedeHue paborsl Na/K-Haco-
ca (OH MoAIepXUBaeT IPagUeHT KOHLIEH-
Tpaunu Na* u K* BHyTpHM n BHe KJIeTKH,
dopmupyromux I u T, obecrieunparo-
LIETO 3JIEeKTPOMEXaHMYECKOE COIIPSDKEHHE)
1 pabortn Ca-Hacoca, KOTOPhIW [TOHMXaeT
KoHLeHTpauuio Ca’* B capkoniasme Io-
cJle COKpallleHMsl MBIIIeYHOTO BOJIOKHA,
9TO MPUBOIHUT K pacciabjaeHmIo.

B o-BT 0 p 11 X, 3Heprust AT® pacxony-
€Tcsl Ha rpe6KoBOe ABIDKEHHE MUO3UHOBLIX
MOCTHKOB (cruGaHue Mx).

Pecunmes AT® ocymecTpisieTcs ¢ 1o-
MOIIBIO TPeX YHEPreTHYECKUX CHCTEM Op-
raHMu3Ma.
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l.docdoreHHasn 3HepreTHYecKas
cucteMa obecneunBaeT pecunTe3 AT® 3a
cYeT UMeloLlerocss B MbIIILIaX BRICOKO-
sueproeMkoro K® u o6pasosasiueiics npu
pacuteruieHnn AT® aneHosuHaudocdop-
Hoi#t kucnoTsl (aneHo3uHaudocdar, ALLD)
¢ obpasoBanueM xpearnHa (K): A1D +
+ KO - ATO + K. DTo MrHOBeHHBI
pecunte3 AT®, npu 3TOM MEIIIA MOXET
pa3BHBaTh 0OJIBIIYI0 MOLIHOCTh, HO Kpar-
KOBpeMEHHO — JI0 6 ¢, IIOCKOJIBKY 3aIachl
K® B MbInIlle OrpaHMYEHHEL.

2. AHaspo6Hasa MINKOJIUTHYECKAs
JHepreTYecKas cucteMa obecreyuBaeT
pecuHTe3 AT® 3a cyeT 3Heprum aHas3po6-
HOro paclieIUIeHHs IIIOKO3BI OO MOJIOY-
HOWM KMCJIOTHL. DTOT MyTh pecuHTesa ATD
sIBJIsIeTcsl OBICTPEIM, HO TOXe KPaTKOBpe-
MeHHBIM (1—2 MHH), TaK KaK HaKOIUIeHHe
MOJIOYHOH KHCIOThI TOPMO3UT aKTHBHOCTD
IIMKOJINTHYEeCKUX depMeHTOB. OnHAaKO
JIaKTaT, BbI3BIBasi MECTHRIN cOCyHOpacIly-
paplKi 3¢ deKT, yryymaeT KpOBOTOK B
paboTajoniieit MeIliIlie ¥ cHabXeHHe ee KUc-
JIOPOJOM U ITMTaTeJbHBIMH BEIIECTBAMH.

3. Aspo6Hasa sHepreTnyeckas cuc-
TeMa obecreyuBaeT pecuHTe3 AT® ¢ moMo-
LIBIO OKUcaumenvrozo ocgopuruposarnus
Y2ne80008 U HCUPHLIX KUcaom, TIPOTEKaK0-
IIET0 B MUTOXOHIPHUSAX MEIIIIEYHBIX KIIETOK.
3roT criocob mMoxcem obecneuums sHepeuell
pabomy mbLuy 6 meueHue HeCKONbKUX 4acoe
U SIBJIsTeTC OCHOBHEIM CIOCOGOM 3Hepre-
THYeckoro obecrnieyeHus1 paGoTHl CKeJleT-
HBIX MBILIL.

5.3. Buas1 MBIIe9HBIX
COKpameHHMii

B 3aBMCHMOCTH OT Xxapaxmepa COKpa-
MeHuii MBIMNLI Pa3TUYAIOT TPH UX BHUOA:
H3OMETPHYECKOC, U30TOHHUYECKOE U ayK-
COTOHUYECKOE.

AYKCOTOHMUYECKOe COKpalleHHUe
MBIINIBI 3aKNI049a€TCA B OMHOBPEMECHHOM
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M3MEHEHWH JUTMHHI M HaIllpsXeHHsT MBILI-
LBl. DTOT BUI COKpallleHHsS XapaKTepHO
IUISL HaTYpaIbHBIX JIBUraTeIbHBIX aKTOB U
6bIBaeT ABYX BHIOB: 3KCLEHTPHYECKOE,
KOrJla HarpsiXeHWe MBILIILI COIIPOBOX-
JaeTcs ee YIUIMHEHUeM — HalpUMep, B
npouecce npucenanus (ONyckaHus), U
KOHLIEHTpMYECKOoe, KOTa HanpskKeHue
MBIILIIEI CONIPOBOXOAETCSA €€ YKOPOYEHH-
€M — HallpuMep, NpH pa3rubaHUK HUX-
HHUX KOHEYHOcTel mocie npucemaHus
(monbeM).

H3oMeTpuuecKoe coOKpalleHHe
MBILULBl — KOTAa HaIpsXeHWEe MBIIIIEI
BO3pacTaeT, a JJIMHA €€ HEe M3MEHAETCH.
DTOT BUA COKpAIICHNA MOXHO HabIonars
B 3KCITIEpUMeEHTe, Korma 06a KOHI1a MBIIIILIEI
3aMKCHUPOBAHEl M OTCYTCTBYET BO3MOX-
HOCTh UX COJMXEHHS, U B €CTeCTBEHHbIX
YCJIOBUAX — HalpuMep, B Ipoliecce NMpH-
cefaHus U GUKCALUM IOJOXKECHHUA.

M30ToHHMYecKOe cokpaleHHue
MBIIIOBI 3aKTI0YaeTcsA B YKOPOYEHHUH
MBILILB NP €€ MTOCTOSHHOM HarmpsXxe-
HHUHU. DTOT BUI COKpAIlleHUs BO3HHUKAeET,
KOTZia COKpallaeTcs HeHarpyXeHHas MBI~
1Ia C OOHHUM 3aKpEIUICHHBIM CYXOXIUTHEM,
He MoIHUMas (He IlepeMelnas) HUKaKoro
BHELIHEro rpy3a Ju6o moaHuMas rpys 6e3
YCKOpPEHMS.

B 3aBHCHMOCTH OT daumenvHOCIU CO-
KpameHH MBIIIIbL BHAENAIOT IBAa HX
BHJA: OAHHOYHOE H TeTaHHYeCKoe.

OOIMHOYHOE COKpal[eHHUE
MBILIIK BO3HHMKAET IPH OJHOKPATHOM
pa3IpaxeHUM HepBa WIA CaMOM MBILILIAI.
OGBIYHO MBIIIIA YKOpaunBaeTcsa Ha 5—10 %
oT HcxonHo# el Ha KpuBoii onnHO9-
HOTO COKpallleHUs BBIIEJAIOT TPH OCHOB-
HEIX niepuona: 1) samenmuuiii — BpeMs OT
MOMEHTa HaHECEHHUS pa3fipaXeHMs 10 Ha-
qajia CoKpallleHUs; 2) MePHOL YKOPOYeHUA
(usu paszeumus Hanpaxcerus), 3) mepyuoOn
paccaabaenus. IIponoXuTeIbHOCTE OOH-
HOYHBIX COKpallleHUi MEILIII YeJI0BeKa Ba-
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Puc. 5.5. CooTHonteHye BpeMeHH BO3HHUKHO-
penns [1/] (A) u ognHoyHoro coxpattenus (b)
Me/IIEHHOTO BOJIOKHA CKeJIETHOM MBIHIIIBL Te-
NIOKpOBHOro. Cmpenxa — MOMEHT HaHeceHUs
pasnpaxeHusi. BpeMst cokpameHust GEICTPBIX
BOJIOKOH B HECKOJIBKO pa3 KOpoue

puaGenbHa. HanpuMep, y KambaioBuaHOM
MBIIIIH OHa cocTtaBisieT 0,1 c. B nareHt-
HBIH MepHOoJl BO3HUKAET BO36yXIeHNe MBI-
LIEYHBIX BOJIOKOH H €TI0 IpoBefeHH e BIOJb
MeM6paHH1. COOTHOLICHUS LIHUTETbHOCTH
OIWHOYHOIO COKPAaIlleHUSA MBIIIIEYHOTO BO-
JIOKHa, ero Bo30yxeHus 1 pa3oBbie N3Me-
HEHMsI BO30YIMMOCTH MEILIEYHOTO BOJIOK-
Ha IoKa3aHH Ha puc. 5.5. InuTenpHOCTH
COKpaIlleHUsI MEIIIIEYHOT'O BOJIOKHA 3HA9H~
TeJbHO Joablle TakoBoit I1J[ moToMy, yTo
HeoGxonuMo BpeMs Ha paboTy Ca-HacocoB
Iuia Bo3spaitenus Ca?* B CIIP u okpyxa-
IONIYIO cpeay U 6oJiblieif HHEPIMOHHOCTH
MeXaHMYECKUX NPOLECCOB IO CPaBHEHHIO
C 3JIEKTpOGU3NOTIOTHYECKUMH.
TeTaHuyecKoe cokpaime-
HU e — 3TO IIUTeNbHOE COKpaleHHe
MBIIIIBI, BO3HUKAaOIIee IO AeHCTBHU-
€M PUTMHMYECKOTrO pasfpaXeHus, Koraa
Kaxzoe rociuenylolliee pasapaxeHue UIH
HEPBHBIE MMITYJILCHI ITOCTYTIAIOT K MBIIIIIIE,
MOKa OHa elne He paccinabunacs. B ocHoBe
TETAHNYECKOTIO COKpAIIeHMSA JEXHUT sIBJIe-
HHEe CyMMaluM OOWHOYHBIX MBIIIEYHBIX
cokpaleHui (puc. 5.6) — yBenudeHue
aAMIUTUTYOBl Y JUTHTEJIBHOCTH COKpAllleHUs

b

Puc. 5.6. Cymmanns cokpaieHui HKpOHOX-
HOM MBIIIIIBI JIATYIIKH:
1— KpHBasi OAMHOYHOTO MHIIIEYHOI'0 COKpallleHHUsS B
OTBeT Ha IlepBoe pasfipaskeHue paccaabneHHO! MblI-
ITBI, 2— KpHBasi OAWHOYHOI'0O COKpallleHus TOi Xe
MBILIIE! B OTBET Ha BTOpOe pa3fipaxeHue; 3 — KpuBas
CYMMHPOBaHHOTO COKpaIleHMs, IONyYeHHOTO B pe-
3yJIbTaTe CllapeHHOro pa3jipaseHHs COKpallaoIeiicst
Muinipl (06o3HaueHo cmpeaxamu)

MIpY HaHeCeHHWH Ha MBIIIEYHOE BOJIOKHO
WIH LIeJYI0 MBILILY OBYX U 6osee GHICTpO
CeayIOIIKX APYT 3a KPYToM pasapaxeHHH.
IIpu 3TOM pasmpaxeHMst ZOJDKHBI TOCTY-
IaTh B IE€PHOJ IIPEIBLIYIIEro CoKpalie-
HUA. Yeeruuenue amnaumyodsi COKpawjeHui
00BACHAEMCA yeeAuueHUeM KOHUeHRmpayuu
Ca** @ zuanonnazme npu nROBMOPHOM 803-
OyoHcOeHUU MblueyHbIX B0NOKOH, NOCKOABKY
Ca-nomna He ycnesaem eo3zépawams ezo @
CIIP. Ca** obecneuueaem yseauuerue yuc-
Aa 30H 3ayenneHus MUo3UHOGbIX MOCMUK08
C HUMAMU GKMUKA.

Ecnu moBTOpHbIE HMITY/ILCHl WM pa3-
IpaXeHHs MocTynaioT B a3y paccnabie-
HHS MBIIILL, BO3HUKAET 3y6¥ambtil memanyc.
Ecnv moBTOpHBIE pasapaXeHus] IPUXOAATCS
Ha da3y YKOpoUdeHHsi, BOZHUKAET 21adkuil
memanyc (puc. 5.7).

AMIUIMTYIa COKPAIEHHsA M BelUYMHa
HaIpsOKeHUsI, pa3BUBaeMble MBILIEYHBIMH
BOJIOKHAMH T1PH IVIaIKOM TeTaHyce, OOBIYHO
B 2—4 pa3a Gonblie, 4eM MPU OOUHOYHOM
cokpanieHuH. TeTaHHYecKOe cOKpauleHHe
MEIIIIEYHEIX BOJIOKOH, B OTIMYHME OT ONIHM-
HOYHBIX COKpaleHH, GbICTpee BHI3BIBAET
X YTOMJICHHE.

I1pn Bo3pacTaHMH YaCTOTHI CTUMYJISILIVIH
HepBa WIN MBIIINEI aMIUTMTyAa IAaaKoro
TeTaHyca yBeJIUYHBaeTcss. MaKCHManbHBIN
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Cuia cokpallleHus, yCil. efl.

| —

A PaspgpaxeHue HepBa

Puc. 5.7. CokpaleHst KKPOHOXKHOH MbIIIITHI
JIATYIIKA TPH pa3auyHOM YacTOTe pa3fpaie-
HUA ceJalMIHOIoO HepBa:

1 — oxMHOYHOe cokpaulenue (yactota 1 I'm); 2,
3 — sybuarhit teranyc (15-20 I); 4, 5 — romamuii
Teranyc (25-60 [n); 6 — paccnabnenue mpu meccu-
MaJibHOl YacToTe pasmpaxenus (120 I'm)

TETAHYC MOJYYU HAa3BaHUE ONMuMymd.
VBenMueHMe TeTaHyca OOBACHSETCS HaKo-
wreyueM Ca?" B ruanonsiasme. Ilpu mams-
Helf1eM YBeTHYEHHUH YaCTOTh CTUMY/IALIHA
Hepsa (oxono 100 Ir) menuma paccnabms-
eTcs BCIEACTBUE pa3BuTUA 610Ka npoBe-
IeHUs Bo30yXIeHWs B HEpBHO-MBIIIEY-
HBIX CHHAIlcax — neccumym Beedenckoeo
(yacToTa pasgpaXeHHMsI neccuMasbHas)
(cM. puc. 5.7). IleccuMyMm BBemeHckoro
MOXHO TOJYYUTh U NPH IPSAMOM, HO 60-
Jiee YacTOM pa3sfApgKeHUH MBILIIEI (OKOJIO
200 uMm1./c), oqHAKO TIPH 3TOM IJIS YHCTO-
TBI 9KCTIEPHMEHTA CJIedyeT 3a6JI0KHMpOBaTh
HepBHO-MEIIIIeYHbIe CHHaICH. Ecau mocie
BO3HUKHOBEHHA [TeCCHMyMa YMEHbIIHUTh
4acTOTy CTHUMYJSLUM IO ONTHMAalbHOM,
TO aMILIATYAa MBIIIEYHOrO' COKpallleHUA
MTHOBEHHO BO3pacTaeT — CBUOETENAbLCTBO
TOTO, YTO [IECCUMYM He ABJISAETCS pe3ynbTa-
TOM YTOMJIEHUS MBILIIEI MM MCTOIEHUEM
SHEPreTHYECKUX PECYPCOB.

B eCTeCTBEHHEIX YCIOBHMSX OTIENbHBIE
MBIIICYHEBIE BOJIOKHA Yalll¢ COKpaluapTcsa
B pexuMe 3y04aToro TeraHyca, ogHaKo

COXpalllcHHe LIeJIOM MBIIIIIEI HAIIOMHHAET
TIaAKMA TeTaHyC, BCJIENCTBHE aCHUHXpOH-
HOCTH HX COKpalllCHHs1.

5.4. Tlokazareaun pu3HIECKOMN
JeATeJbHOCTH MBIIIIL

Cusa moimuyn

Envunue msMepeHus. Bcuc-
teMe CU cwra BHpaxaeTcss B HBIOTOHAX
(H). B dusmonornyeckoi mpakTHKe CHIy
MBIIIIIBI, KaK MPaBUIO, OMpeAesioT Mo
MaKCUMaJIbHOH Macce rpy3a, KOTODHIA
MOXeT OBITh MMONHAT NP €€ COKPAICHHH.
B ycmoBUsX 11eIOCTHOrO OpraHu3Ma oIpe-
LIEJIAIOT «CMAH0EYI0», «KUCMeEYo» CHILY,
cuny crubaresed v T.I.

QakxTopH, onpenensAo M Ue
CHUIY M H II I BI. AHamomuueckoe cmpoe-
Hue: IEpUCTBIE MBIIITIEI (BOJIOKHA PAacHOJI0-
XEHBI KOCO, TIOX YTTIOM K ITPOAOABHOM OCH)
crnocobHEB! pa3BUBaTh ropaszio 6oibliee Ha-
TIpsDKeHHE, YeM MBINIIIE ¢ MTapajUledbHEIM
PACITIONIOXEeHHEM BOJIOKOH. B CBS3H ¢ 3THUM
TMIPUHSTO OIpPeNeNsITh TaK Ha3hlBaeMoe
dusrnonOornyeckKoe MormepevHoe ceyeHue
MBIIIIEL, T.€. CYMMY [TOITepPEYHBIX CeYeHUH
BCeX BOJIOKOH, 3 KOTOPEIX COCTOMT MBIHI-
1a. Y IepHucTHIX MBI GH3N0IOTHIECKOoe
ToNepeYHOe CeYeHHe 3HAYMUTENbHO TIpe-
BOCXOIUT aHAaTOMHYECKoe (reoMeTpuie-
ckoe). K unciy Hanbosiee CHWIBHBIX OTHO-
CATCA XeBaTe/JTbHEIE MBILIIIE.

BrinenAIOT MOHATHE «ydensHaa cuaa
MblUYbl>» — OTHOIIEeHUEe oOmeill CUIH
MBILILE B HBIOTOHAX K GUIUOTOTUYECKOMY
nonepedHoMy cederuio Muimusl (H/cm?).
VnensHasi cuiia HaxXomUTCA B mpegenax 50—
150 H/cM2. YaensHyIo CHITY MBILILBI BBIpa-
XaloT TAKXKe H B KIJIOTPaMMaXx Ha KBaZipaT-
HBIA canTUMeTp (Kr/cM?). Tak, WIs Tpex-
raBOM MBILIIILI OHA cocTaBseT 17 Kr/cm?,
s crubartens mieya — 8 Kr/cM?, mis
HMKPOHOXHOM MHBIILE — 1 Kr/cM?, ansa
rilagkod MEIIIBI — 1 kr/cM?. B pasHbIxX
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MBIIILAX TeJa COOTHOIIEHUE MeXIy YHC-
JIOM MeIJIEHHBIX ¥ GBICTPRIX MEILIEYHBIX
BOJIOKOH HEOJMHAKOBO U OYEHb CHIBHO
OT/INYAETCA Y Pa3sHHIX JoAel, a Takxe
B pasHBIe NepHonnl Xu3HU. ONMHOYHOe
MEILIIEYHOE BOJIOKHO CIIOCOOHO pa3BUBATh
Hanpsixenue 0,1-0,2 H.

Hcxoonas 0nuna Mbliybl TOXe BIUSET
Ha cWIy ee cokpamteHus. [Ipy yMepeHHOM
[peBAPUTENIBHOM PAaCTAXKECHHH MBIIIIIEI
CWIA ee COKpallleHHs YBeJIMIMBAETCA, a IIpA
CIJIPHOM PacTSOKEHMHM OHa YMEHBIIaeTcs,
BIUIOTH A0 OTCYTCTBHUS COKPallleHMA M3-3a
OTCYTCTBMS 30H 3alle[UIEHUsI MEXAY HUTS-
MM aKTHHa U MHOo3HHa. [Ipyn onTManbpHOH
IUTHHE (B COCTOSIHHMH ITOKOS1), IIPH KOTOPOi
Bce TOJIOBKH MHO3MHOBRIX HUTeMH CIIoco0-
HBI KOHTaKTHPOBaTh C AKTHHOBBIMH (pu1a-
MEHTaMM, CHJIa MBIIIEYHOro COKpallleHUA
BBIpacTaeT MakcUManbHoO. [IpenBapurens-
HOe pacTsDKeHHMe MEILIIBI YBEIMYUBAET ee
3JIACTHYECKYIO TATY, YTO TaKXKe BeJleT K yBe-
JIMYEHHIO TTOC/IEAYIOIIEro €€ COKpallleHHs.
D710 OCcylIEeCTBIAETCS 3a cyeT OeslKa THTHHA,
HHUTU KOTOPOIrO OAHUM KOHIIOM IIPHKpE-
IUIEHH K Z-IUIaCTHHKE, IPYTUM — K MHO-
3JUHY U PacTATHBAIOTCSA MONOOHO IIPYXUHeE.

IIpm cuabHOM YKOpOYEHHUM MBILILIBI
YMeHBbIIaeTCs (TI0 HEIIOHATHBIM NPHINHAM)
CPOICTBO TpomnoHMHa K Ca?*, 4To orpaHu-
YHBaeT MAKCUMAIBHYIO CHIY COKpaIlleHHiA.

Qucno 6036yxcdennbix 8040K0H TaKXKe
BIIUSAET Ha cuay 00UHOUHO20 COKPAUjeHUs
motuybt. OHO ompeaensieTcs CUIOR pa3-
IpaXeHuss B 9KCIIEpHMMEHTe HIH YHCIOM
BO30YXIeHHHIX MOTOHEMPOHOB B HATy-
PAIbHBIX YCIOBHSAX.

Cuna memanuueckozo cokpaujenus
MBI 3aBUCHUT OT CTEIIEHHU BEIpaXeH-
HOCTH CyMMAaIlMM COKPalleHUH B KaXIOM
MBILIEYHOM BOJIOKHE, YTO OIpeneasaeTcs
9acTOTOM MMITY/ILCAIMH — OHa BO3pacTaeT
IIO ONTUMYMa.

Paboma mutuyst (A). B MexaHuke pa6o-
Ta olpeleNseTca KaK NPOU3BEICHUE CIITHI

(F), npunoxeHHOM K Telry, Ha pacCTOSIHME
(L) ero mepemellleHUs MOJ BO3NeHCTBUEM
JIaHHOM CHUJIBI:

A= Fx L (Ix).

Ymomaenue mumyni. Tlpn MernieyHot
paboTe y 4eJlOBeKa CO BpeMeHeM pa3BUBa-
eTCs YTOMJIEHHe — CIJIa MEIIIEYHBIX CO-
KpallleHUH IOCTeIIeHHO YMEHbIIAeTCsl, U B
KOHEYHOM HMTOTre HAaCTyIIaeT MOMEHT, KOraa
YeJI0BeK YXe He B COCTOSTHMM IIPOJIOJIKATh
pa6oty. CKOpOCTb pa3BUTUS YTOMICHUS
3aBUCHUT OT pUTMa paGOTH ¥ BEIMYUHBI
rpys3a. boJipIioi Ipy3 WIM CIMIIKOM 4Ya-
CTHIH pUTM pabOTH IPUBOIAT K GRICTPOMY
Pa3sBUTHIO YTOMJICHMS, B PE3yJIbTaTe Yero
BHINIOJIHEHHAs. paboTa OkIBaeT HUYTOXHA.
Hau6onbineit 6a1BaeT paboTa NpU HEKOTO-
POM cpeIHeM, ONITUMATLHOM JIaHHOTO
YeJIoBeKa, pUTMe paGoTHI M CPEIHEM, OITTH-
MAJIBHOM Ipy3e (IpaBWIO CpeaHHX Harpy-
30kK). I1pn moGoii crwie U3OMETPUIECKOTO
COKpaIlleHHUsI MBIIILEI paboTa paBHa HYJIO,
HECMOTPSI Ha pacXoJl 3SHepTHH U pa3BHBAI0-
mreecst yromsieHue. IIppuauHoi yToMieHus
sapiseTcs HakorieHue K* B T-tpy6oukax
(IpH YaCTHIX COKPAIICHUAX), HAKOIUICHHE
MOJIOYHOM KHCJIOTHI, pacXoll 3HepreTuye-
CKOT0O MaTepHaia.

Mowgnocmov mwmyns (pabota, cosep-
[IaeMas B ¢IMHHI)Y BpEeMEHH) B CHCTEMe
CH sripaxaercs B Bartax (JIx/c?). Mak-
CHMaJIbHasi MOIIIHOCTh COOTBETCTBYET BbI-
MTOJIHEHHIO HauboJb1Iero o6bseMa paboThl B
Te4eHHe MUHUMAaIBHOTO OTpe3Ka BpeMEeHM.
OnHako B 3TOM ciIydae OFICTPO pa3BHUBaeT-
cs1 yTOMJIEHHeE.

5.5. CrpykrypHO-
dYyEKIMOHAJIBHBIE
0CcO60eHHOCTH IrIa KX
MBI

Pacnosoxwcenue axmuna u Muosuna B TIaIKIX
MBIIIIIAX He CTOJb YIOPANOYEeHO, Z-MeM-
6paHBI M capKOMephl B HUX OTCYTCTBYIOT,
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MMO3TOMY NPH MMUKPOCKOIMYECKOM Hcclie-
IIOBaHHH He BHIABJISIETCS XapaKTepHad Ui
CKeJIETHOM MBILIIIHI [ToTiepeYHast ncyepueH-
HOCTB, 4TO M OMpenessieT Ha3BaHUE 3TUX
MBI — rragkye. @opMa riagKoMeImed-
HBIX KJIeTOK BepeTeHoOoOpasHasi, JUaMeTp
BOJIOKHA B YTONIIIEHHOM YaCTU COCTABJIAET
2—10 MxM, unHa 50—400 MxM. B xiteTke
MMeeTcs OHO AOPO, MUTOXOHAPUI OTHO-
cutenbHo Mano. CIIP npexncrasned mio-
CKYMH Be3UKyJaMH, paclojOXeHHbIMU B
HeIoCpeACTBEeHHOM OJIM30CTH OT BHYTPEH-
Hel ITOBEPXHOCTH KJIeTOYHON MeM6paHbl.
OH conepXuT Maio noHoB Ca?".
Hepéno-mbimeunsvie cunancs oTinya-
JOTCA OT TAKOBHIX Y UCYePUYEHHEBIX MAIIIII,
IpuYeM Haubolee sipKo OTIMYHE BEIpaXxe-
HO Yy CHMITaTHYeCKOM HEPBHOM CHUCTEMEI.
ITocTranranoHapHsle BOJIOKHa (aKCOHa
TaHTJIMOHApPHBIX CUMNAaTHYeCKUX HeHpo-
HOB) IIO CBOEMY XOIy CpeIN MHOLIMTOB
06pa3yloT MHOTOYHCIEHHbIE YTOJIIeHUS
(pacliMpeHUNA), U3 KOTOPHIX BHIEIAETCS
Meauarop. [Tocnegumit nudbdynnupyer B
MEXIKJIETOYHOM IPOCTPAHCTBE U B3aMMO-
JIEACTBYeT ¢ MOCTCUHANTUYECKUMH peLiell-
TOpaMH, KOTOpHIe pPacloiaraloTcsi paBHO-
MEpHO 10 Bceit MeMOpaHe I1aIKOMBIIIeY-
HEIX KJIETOK, YTO BelleT K CTUMYJIALIMH WA
YTHETeHHI0O QYHKUHUI opraHa (Harmpumep,
TOPMOXEHHe MOTOPHKH KMIIKH, YCWICHHE
paboTH ceplia, CyXeHHe KPOBEHOCHOTO
cocyna). B rmagKux MeIIInax 6poHXOB M
KDYIIHBIX apTepHii HEpBHOE BIUSHHE TIepe-
nOaetcst 6e3 reHepaund I111, coxpamexue
3TUX MBI obecreynBaior BITCII.
Ocobernocmu ceoticme 21adKux Mosuy,
Bo36ynumocrTys. [omenyuan noxos
GonbIIMHCTBA TTANKOMHBINEYHEIX KJIETOK
cocrapisier —60—70 MB, y MuoumTOB, 06-
JIafaoIMX CIIOHTAaHHON aKTHBHOCTBIO, —
—30—60 MB. ITomenyuan deiicmeus Gonee
nponoaxutenen (10—50 Mc), yeM y cke-
JIETHBIX MBIUI — 110 10 Mc. Y HEKOTOPHIX
MHOILIMTOB II0CJIe HadyalbHOM GBICTpOIf pe-

MOJIApU3aLH GOPpMHUpPYETCS IUIATO, KOTO-
poe ymuusier I no 500 Mc; oHO cBsiza-
HO C TIOCTYTUIeHHeM B KeTKy Na* u Ca?*,
Henonsgpusauus MmeMOpaHbl o0yclaoBiieHa
B OCHOBHOM Inddysueit Ca 2* B KiIeTKy.
[IpoBoauMocTs. CTpYKTypHO-
GYHKUMOHANbHOM eqUHHMIIEN TIagKuX
MBIIII SIBJISeTCS ITYYOK MBIIIEYHEIX BOJIO-
KOH. B3auMopeiicTBie MeXTY OTAENbHEIMH
MHOLIMTAMH OCyLIeCcTBIsAeTcs Gaaromaps
LIeJeBEIM KOHTaKTaM, o0JafaloluM HH3-
KUM 3JIeKTPHYEeCKUM COTIPOTHUBJICHUEM, H
6JIM3KO pacrloNoXeHHBIM KOHTaKTHPYIO-
LI[HM 3JIEMEHTAM COCeIHHUX MEILIEYHEIX BO-
JIOKOH. biiaromapst 3ToMy aJ1eKTpUuecKoe
IoJie OMHOM KJIETKM B ITyYKe obecrieunBaeT
Bo30yxnmenne apyroit. Ilosmomy uzoaupo-
8aHHO omdenbHble 21a0KOMbilueyHble Kaem-
Ku nyuxa ne eosbywcdaromca. CKOpocTs
pacnpoctpadenus [1]] B mpenenax myyka
coctapisier 5—10 cm/c. IIpuyeM mnsi Bo3-
OyXIeHHs BCeX MHOLIMTOB ITyYKa He IoCTa-
TOYHO BO30YXIEeHHS OJHOTO MHOLIUTA (He-
00X0IUMO TIepBOHAYAIbHOE BO3OYXIeHHE
HECKOJIBKHMX KJIETOK).
CokpatuMmocThb. Cokpawenus
21a0K0l Mbluyb! OTIPENEISAIOTCS ONHUCaH-
HBIM BBIIIIE XapaKTepOM pacIpocTpaHEHHUs
BO30YXIeHHUA — ITYJOK IIAIKOMBIIIeYHBIX
BOJIOKOH COKpaImaeTcs Kak eIMHOe Iieoe
(ny4ok — ¢dyHKLMOHaJlbHas egUuHULa
IJIaJIKOM MBIIIIIEI). AKTUBHOCTb IJIaaKo-
MblmeyHoit AT®a3s1 Muo3nna B 40—-80 pa3
HUXe aKTUBHOCTH AT®a3rl MHO3MHA MC-
yepyeHHOM MBIkl Yem Gonbine AT®Da3-
Hasl aKTHBHOCTb MHO3MHa, TeM OhicTpee co-
KpalllaeTcsi MEIIIeYHOe BoJIoKHO. [ToaToMy
IJlaflkasg MBIIIIAa COKpalllaeTcsi ropasfio
MelsleHHee, 4eM cKeleTHas. Ilo aToif xe
NpHYHHE Ha COKpalleHHe MIAAKOR MBILI-
11l MeHb1E pacxonyercs AT® (3KoHOMHY-
HocTb). KpoMe Toro, riaagkass MeImna He
YTOMIISIETCS BO BpeMsi TIPOLOIXUTENbHON
aKTUBHOCTH — OHa pUcnocobieHa K N -
TEJIBPHOMY TIoAAepXKaHUIO TOHYca.



Inapa 5. PU3MOIOTNA MBILIIL

96

Thaeénolt ocobenHocmeio 3nexmpomexa-
HUHECK020 CONPANCEHUS 8 2nadKoll Mbluye
SBJISIETCS TO, YTO OCHOBHYIO pOnb 8 CONps-
JceHuy UIpaeT BXOMALIUI B KJIETKY (IIpH
ee Bo3ObyxmeHun) Ca’*, MOCKOJNBKY ero
sanackl B CIIP riaaxoMpllie4HBIX MHO-
LIMTOB HE3HAYUTENbHH. [Ipyras BaxXHas
0coOEHHOCTD 3aKIII0YaeTCsl B TOM, ¥mo pe-
2YAAMOPpHLIM 0EAKOM 2Aa0KOU MblUYbl A6-
Asiemes KanbModyaun (HaTHIre TpOIIOHMHA
He YCTaHOBJEHO), KOTOPHIM CBs3EIBaeTCs
¢ Ca?*. Kommieke Ca? — KanbMOOylTHH
aKTUBMpYeT 0coObIi ¢pepMeHT (KMHa3y
JIETKHX 1ieTnieii MHO3HHa), KOTOPHIH Iepe-
HocHT dpocdarHymo- rpymny ¢ AT® Ha ro-
JIOBKY IIOITepEeYHOI'0 MOCTHKa MHO3HMHA.
docpopunrpoBaHHas rojJoBKa MUO3MHA
B3aMMOJIeHCTBYeT ¢ aKTHHOM. BTO BeleT
K KOHQUPMALIHOHHBIM U3MEHEHHUAM MH-
O03UHOBEIX MOCTHKOB, 4TO obeclie4nBaeT
CKOJIbXeHHe HUTel aKTHHA OTHOCUTEIEHO
HUTeH MUO3MHa.

Coxpawenue zaadkux Mbiuly, MOXET
OBITh Pe3YJILTATOM K XUMUOMEXAHUHECKO-
20 conpaxcerus (6e3 popmupopanus I110),
BCIeCTBHE B3aMMOIEHCTBHA MeauaTopa
¢ MeMOpaHHBIMHU pelleNTOpaMUd U aKTH-
BallU¥ Pa3IMYHEIX GepPMEHTHEIX CHCTEM,
BBI3BIBAIOLINX B3aMMOMECTBHE aKTHHA U
MUO3MHa, YTO U obecreynBaeT coKpalle-
HHE MBIIIIIEL.

Paccrabrenue 2nadxomviuennvix muo-
Yumoe o6ycIIOBNIEHO UHAKTHBalUEH Kallb-
LIMEBLIX KaHAJIOB BCJIeJICTBHE BOCCTAHOB-
JICHUA UCXOINHHIX 3HadeHMid MII. AxTu-
BallMsl KAJIBIIHEBOTO Hacoca B MeMGpaHe
myonura ¥ CITP oGecrieunBaeT BrIBeIeHHE
Ca? B CIIP 1 M3 rMaioIvIa3Mbl KJIETKH |
CHIDKEHHE €I0 KOHLICHTpAllUM, B pe3yIb-
TaTe Yero MHaKTUBUpYeTCs KMHAa3a JIETKHX
Lerned MMO3WHa, YTO IMPUBOIUT K IpeKpa-
eHuo dochopwINpOBAaHNA MUO3MHOBBIX
TFOJIOBOK, a cjledoBaTE€JIbHO, OHHN yTpayH-
BalOT CIIOCOOHOCTH B3aUMOIEHCTBOBATh C
AKTHUHOM.

Asmomamus TpUcylla KJIeTKaM — BO-
IUTeNsIM puTMa (IeiicMekepaM). B ee
OCHOBE JIEXHT CITOHTAHHO BO3HMKAIOLIAA
MelJleHHas AenoaspU3anus (IpernoTeH-
uan) — npu noctikeHun KIT BosHuKa-
eT I1JI. CioHTaHHas OeToNnsipM3alys rpe-
HMYIlleCTBeHHO obyciopiieHa quddysueit
Ca®* B kineTky. YacToTa reHepupyeMEIX
I1[1 3aBHCHT OT CKOPOCTH MeIUIEHHOH Iie-
noysapu3aumuy 1 coorHomeHusa MIT u KII:
yeM mMeHbie MII, Tem 6mxe oH K KII,
TIpM 5TOM Jierde Bo3HUKaloT [1J]. ABTOMa-
THUS NMPaKTUYECKH HE BRIpaXeHa y IJIalKUX
MBILIL apTepUil, CEMEHHBIX IIPOTOKOB, pa-
OYXKH, pEeCHUYHBIX MBL. Ux dpyHkuun
MonHocThI0 onpeneaotcss BHC.

IIracmuunocme BBIpaXaeTcsi B TOM, 4TO
MpU PacTsDKEHUHM [NIaAXUX MBILIL UX Ha-
MpsDKEHUE TIepBOHaYaIbHO YBEIHYUBaETC S,
a 3aTeM CHIDKaeTCs OO HCXOOHOrO YPOBHSA.
Takum 06pa3oM, CBOMCTBO IUIaCTUYHOCTH
MPOSIBJIsIETCA B TOM, YTO IJIagKas MBIMIIA
MOXeT He U3MEHSTh HalpsDKeHHUS Kak B
YKOpOYEHHOM, TaK M B PaCTSHYTOM COCTO-
SAHUU. DTa 0COOEHHOCTD TTIAIKOH MBIIIIIEI
MpeJoTBpamaeT H3OLITOYHRIN POCT IaBJie-
HUA B NOJIBIX BHYTPEHHMX OpraHax IpH UX
HaNoJIHEHUU (MOYEBOM IMy3BIpb, XeTYEOK
U Ip.).

OnHako pacTsXeHHe I1aJKON MbILILEI
MOXET BBI3RIBaTh AKMUBAYUI0 NPOLIECCOB
coKpaleHUus. DToT ¢deHOMEeH, B YaCTHO-
CTH, XapaKTepeH Ul apTepHoJl, YTO ABJIA-
€TCs OIHUM M3 BaXHBIX MEXaHU3MOB pery-
JILIMA X TOHYCa ¥ perMOHapHOTO KPOBO-
TOKa B HEKOTOPHIX OpraHax (Mo3r, I10YKH,
cepaue). CTUMYALMA COKpallleHUs B 5TOM
clly4ae IPOUCXOONT B pe3yJITaTe TOTO, YTO
IIPY pacTAXEHUH nefcMeKEPHBIX KIETOK
aKTHBHUPYIOTCA MCXaHOYIIpaBJIACMBIC Ka-
Halbl, B pe3yiabraTe yero Bo3Hukaer I1[,
KOTOPHIN NMOCPENCTBOM CBOETrO 5JEKTPH-
4eCKOTo IMOJIA U lie/IeBEIX KOHTAKTOB 06e-
crneyuBaeT Bo3HUKHoBeHUe IIJI B cocen-
HUX KieTkax. UpeaMepHoOe pacTsXeHue
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MOYEBOTO ITy3LIPS TAKXKe BEI3bIBAET €TO CO-
KpallleHHe ¥ 3BaKyaiuio Moun. [Tomo6Has
peaxius HabiogaeTcs NMpH JeHepBalHU
opraia u papMakonorudeckoi 6iaokane
BHYTPHOPTaHHOH CHCTEMEIL.

Inepeemuneckoe obecnewenue coxpause-
HUA 2AG0KUX MBIMY TAIOKE OCYLIECTBIISCTCS
3a cyeT Monexyn AT®, pecuHTes KoTopoit
MPONICXOIUT, B OCHOBHOM, NOCPEICTBOM
aHa3poOHOro IIMKOJIN3a.



6.1. CTpykTypHO-
dyHKUHOHAJBHAA
XapaKTepHUCTHKA
IeHTPAJHPHOM HePBHOM
CHCTEMBI

Hepenasn xaemra (HelipoH) siBNsieTCs
CTPYKTYpHOI U GYHKIMOHAJIbHON enu-
uuied LITHC. Ona coctout U3 comsl (Tena
KJETKH C SIIPOM) U OTPOCTKOB, INpel-
CTaBIAIIMUX cob0i GoJbIIoe YHUCIO AeH-
IPUTOB U OOMH akcoH (puc. 6.1). JIwo6as
nesarenbHocTh camoit IITHC peanusyercst
B KOHEYHOM HTOre ¢ IIOMOIIBI0 DYHKIIM-
OHUpOBaHUA OTIAEeNBHBIX KiaeTok. IIHC
gyeJoBeKa colepXHUT cBeime 100 miapna
HEPBHEIX KJIETOK, B3aIMOAECHCTBHE MEXIY
KOTOPEIMM OCYIECTBJISIETCS IOCPENCTBOM
MHOXeCTBa CHHAIICOB. YHUCIIO ITOCIeaHMX
B THICSAYM pa3 GoJibllie KOJIMYEeCTBa caMUX
KieTok (10"—10'), Tak KaK X aKCOHBI
MHOTOKPAaTHO NENATCS OUXOTOMHYECKH.
Heitpons! okassiBaloT B1MsIHUE Ha opra-
HBI ¥ TKaHU TaKXe IMOCPEeNCTBOM CHHAI-
coB. Baxnyio posib B I€SIT€IBHOCTH HEPB-
HOW CHCTeMbI UrpaloT IIMATbHbIE KIETKH
Y TMKBOp. Pa3sBuUTHE HEBPOJIOTHIECKHX Ha-
pywmenuii y 6onsHbix CITUIoM cBsa3ano ¢
rubenpio 40—50 % KOpPKOBBIX HEipOHOB.
Hepsuuie xierku nMeroTcs 1 BHe [THC:
Heiiponsl raurmies BHC, addepentnrie

HEHpPOHBI CIIMHHOMO3TOBHIX TaHTJIUEB U
TaHIMEB YepelTHEIX HepBoB. OmHaKo me-
pubdepriecKX HEpPBHBIX KJIETOK, 110 cpz};-
HEHUIO C LIEHTpaJbHEIMH, MaJO — BCETO
JIUIIb OKOJIO 25 MJIH.

B Tene HelpoHa CHHTE3UPYIOT-
csl MaKpOMOJIEKYJIBI, KOTOphIe TpaHCIIOp-
TMPYIOTCS 110 aKCOHY U JEHAPUTaM; OHO
BHINIOJTHSIET TpodHyecKyo GYHKIHIO T10
OTHOIIEHHIO K CBOUM OTPOCTKAaM M KJIeT-
kaM-3ddexkTopaM. OTpOCTOK, JUIIEHHBIH
CBSA3M C COMOM HeHpoHa, NereHepupyeT.
III1 HeitpoHa cocrapusier —60—80 MB,
I, — 80—110 MB. Ckoruienus Te Hefpo-
HOB 00pa3yioT cepoe sewjecmeo mo3ad, OT-
pPOCTKOB — Genoe geijecmeo. Coma U IeH-
JIPUTE] KaXIOro HelpoHa MOKPHITEl HEPB-
HBIMM OKOHYaHUSIMH — CHHANTUYECKUMU
OyToHaMM IPYTHX HEPBHBIX KJIETOK U OT-
pOCTKaMi ITHANIbHEIX KieTok. Ha omHoM
MOTOHEHpOHE YHCJIO CHHANTUYECKMX Oy-
TOHOB MoXeT mocturath 10—20 ThiC. (CM.
puc. 6.1).

AXCOH HayuHaeTcs OT Teja KieT-
KM aKCOHHEBIM XOJIMHMKOM. [InaMeTp Tena
k1eTKu coctannsieT 10—100 MXM, akco-
Ha — 1—6 MKM; Ha nepudepun IIUHAa
aKkcoHa MoxeT nocturath 1 M u 6onee. Ilo
aKCOHY IlepenaloTcsl HepBHbIE UMITYJIbCHI K
JPYTUM HeiipoHaM U 3pHeKTOPHBIM KiIeT-
KaM.
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ITpecuHanTu-
JecKoe
okoH4YaHUe VIHTErpaiis

AKCOHHBIA
XOJIMHK TeHepanus

HUMITYJIbCa

IIpoeenenue
HMIIyJIbCa

Brigenetne MearaTopa
I

Puc. 6.1. CtpykTypHO-pYHKIIMOHATbHBIE 37Ie-

MEeHTEl MOTOHeHpoHa cIIMHHOro Mo3sra (1o P.

Ikxepr, /1. Paunesnn, Ix. Oractun, 1991, ¢ us-
MeHEeHHUSIMH )

Heiipon uMeeT GoJibliloe YUCIIO AEH-
JIPUTOB, Ha KOTOPBIX JOKAIU3yeTcs1 60Jb-
IIMHCTBO CHHAIICOB HeHpoHa, obecrieyu-
BaIOIIMX (BMeCTe C CUHAIICaMU COMBI) BOC-
npusitue yHGopMalyu OT APYTUX HEPBHBIX
KJIETOK.

OcHoBHHEe GYHKIUHMU He -
POHa — BocnpusiTue, nepepaboTka U
XpaHeHue UHGOpPMaLIMHM, IlepeTaya CUrHa-
Jla IpPYTUM HEpBHBIM KJIETKAM, PEry/Isiius
IEATENbHOCTH KJIETOK pa3iUYHBIX OPTaHOB
H TKaHe# opraHu3Ma.

OTnenbHBle CTPYKTYPHE €

SJIeMEeHTH HCﬁpOHa BBINMOJNHSA- .

IOT onpeneneHHbe GYyHKUUMU.
Cmpyxkmypamu, eocnpunumarouumu
Umnynsvcot om Opyaux HepeHbIX KAeMOK, SIB-
JISI0TCS TeJI0 M JeHIPUTHI HEWpOHa C pac-
TIOJIOXXEeHHBIMU Ha HUX MIMnuKamu. Ecam
WHIUKY HE MOMYYaloT MMITYJIbCALIUIo, TO
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OHM KcYe3arT. UMITynbcBl MOryT MocTy-
naTh U K OKOHYaHUIO aKCOHA — aKco-
aKCOHHBIe CHUHAICH, HAalIlpUMep B Clyyae
MPEeCUHANTUYeCKOro TopMoxeHus. Yncio
JEHIPDUTOB y HepoHa BecbMa BapHaleib-
HO — oT 1 mo 1500.

CrtpykTypa, rie HauuHaeT GOpMUPO-
Batbes [T, — akconnbiii xonmux.

CrpyKTypa, IpoBOAsiIIasi BO30OYXIeH1e
K IpyroMy HeHpoHy Wi K addexTopHoi
KJIETKE, — AKCOH.

CTpyKTypa, nepenaioinas UMIYJIbCH
Ha ApYTIyio KJIETKY, — 3TO npecuHanmuve-
ckuil annapam, npeJcTaBIsoWUi coboit
HEepBHOE OKOHYaHHE C INpecHHAITHYe-
CcKo#t MeMOpaHoii. B HeM cuHTe3UpyeTCs U
3anacaetcs meduamop. [1pu Bo30yXaeHUH
HEpBHOTO OKOHYaHUs MeauaTtop BHOpa-
CBIBA€TCS B CUHANTMYECKYIO 1lieJb Yepe3
[IpeCcHUHaNTUYeCKyo MeMOpaHy, KoTopas
06paTHO 3axBaThbIBaeT HEMCITIOIb30BaHHBIM
MeIMUaTop B HEPBHOE OKOHYaHUE.

B npouecce nesiTeIbHOCTH HepBHOM
CHUCTEMEI OTHAEIbHbIe HeHpOHBI 06pasy-
IOT HeApOHHE € LelHu (HampuMep,
pedyekTopHas nyra), oObeIUHAIOTCA B
ancambau (modyau), HellpoHHble cemu.
IMocnegHue MOTyT BKIIOYAaTh HECKOIBKO
HEHPOHOB, NEeCATKH, THICSSYU HEHPOHOB,
TIPHM 3TOM COBOKYNHOCTH KJETOK, 0Opa3y-
IOLIMX MOOYJIb, obecrieyuBaeT MOSABICHUE
HOBBIX CBOMCTB, KOTOPHIMH He 00j1anarT
OTHeJIbHbIe HeHpOHBI. JleATeIbHOCTD KaX-
JIOM KJIETKY B COCTaBe MOIYJsI CTAHOBUTCS
dyHKILIMEN He TONBKO IIOCTYAKIIUX K HEX
CHUTHAJIOB, HO U QyHKILMeH MpOoLEeccOoB,
00yCIOBJIEHHBIX TOM MM MHOW KOHCTPYK-
mveit momyns (I1.I. Koctiok). [TpumepoM
BOCXOISALIHUX ceTel SBIAIOTCS CEHCOPHEIE
addepeHTHBIE TYTH.

Tauaarvnvie kaemku (HelpoTaus —
«HEpPBHBIN KJIeH»; OT rpey. neuron — HEPB,
glia — xueit) Gojlee MHOTOYHCTIEHHBI, YEM
HeWPOHBI, COCTABIAIOT O0KOJIO 50 % 00Bb-
eMa ITHC; criocoOHBI K eJIEeHUIO B Teye-



Diapa 6. [leHTpaibHass HepBHasi CHCTEMa

100

uue Beedt xu3HM. [To pasmepaM HaIbHEE
KI1eTKH B 3—4 pa3a MeHblIlle HepBHRIX. Yuc-
710 nx orpoMHo — 14—10% (B 10 pa3 Gonb-
11e, 4eM HEHpOHOB), C BO3PacTOM OHO YBE-
nYuBaeTcs (4MCI0 HEHPOHOB YMEHbIla-
eTcs1). [ManbHbIe KIETKH OKpyXaloT Tejla
HeHpOHOB U UX aKCOHH. MeMOpaHHBIi
MTOTEHIMA KJIETOK HEHPOITIMH COCTaBIsI-
eT —70—90 MB. DiekTpuyeckue Ioisd UX
JITT B3aMMOAEUCTBYIOT C 3JIEKTPUIECKUMHU
nojisimu BIICIT u 1] He#ipoHOB.
Tnuanvhvie xnemru evinoansiom He-
CKONbKO ¢ YHKIHUH: U30AUPYIOUYIO
(TJTHOUMTHI OKYTHIBAIOT HEMPOLMTEL B BUJIE
cBoeoOpasHoro Gymigpa ¥ IpoayUHpPYIOT
MUENHH), OnOpHyIo, 3auumHyro (BEIpaboT-
Ka ITUTOKUHOB, GarouuTo3, npyu noBpex-
JNeHUH HeHpoHOB 0Opa3yioT riuaibHbIN
pyben), obmenHyro (cHTe3 GeNKOB IaMsi-
TH, CHaOXeHHe HeHpOHOB IMUTaTeIbHBIMH
BelllecTBaMM, IoAfepXaHUe ONTUMATIbHOM
KOHIIeHTpallui HoHoB K* B MHTepcTHLINM).
MukporiauanbsHble KJIETKH CIIOCOOHHBI K
PUTMHYECKOMY U3MEHEHMIO CBOETO oObeMa
(mepvon «cokpameHuss» — 1,5 MuH, «pac-
cnabnenusi» — 4 MuH). LIUKIBI H3MeHeHUA
obbeMa MOBTOPSIIOTCA Yepe3 Kaxasle 2—20 u.
[Monararot, ¥To myabcanms crocobCTBYET
IIPOABYDKEHUIO aKCOIUIa3MBI B HefipoHax U
BJIMSAET Ha TOK MEXKJIETOYHOMN XHIKOCTH.
Hopanpenanun ycunupaet, cepoTOHMH
YTHETAaeT MyIbCcallMio TIMOIUTOB. Dinoru-
ThI, OXBaThIBasi CHapyXxH" Kanmwuiapsl [THC,
y4acTBYOT B hopMupoBanuu 1 35.
Jukxeop — GecuBeTHas mpo3payHas
XUAKOCTS, 3al0NHSAIONIasi MO3TOBBIE Xey-
JOYKH, CIIMHHOMO3TIOBOM KaHas U cybapax-
HoMJanbHOE IpocTpaHcTBO. [Tponcxoxme-
HUe IMKBOpa CBA3aHO C MHTEPCTHLMATBHOM
XHMIKOCTBIO MO3ra, 3HaYMUTEIbHAA 4acTh
€ro (IMKBopa) 06pa3yeTcsi COCYAUCTEHIMU
CINIETEHUAMHU XKeJYAOYKOB MO3ra — 3TO
CO60KYynHOCMY usompama BAA3IMbL Kpo-
68U u unmepcmuyuanbhoi Hcudxocmu. OT
JUTa3Mbl KpOBH JIMKBOP OTIMYAeTCHA, KakK U

MEXKJIeTOYHAsA XHIKOCTh APYTUX TKaHe,
HM3KUM comepXaHueM Genka (0,1r/1, a B
IJ1a3Me KpoBM 75 /i), MEHBIIMM colep-
XaHueM amuHokucaoT (0,8 i 2,0 MMoITb/nt
COOTBETCTBEHHO) U [IIOKO3HI (3,9 M oKoJlo
5,0 MMoJIB/N1 cooTBeTCTBeHHO). Ero o6mb-
eM 100—200 M (12—14 % ob6uiero o6seMa
MoO3ra), 3a CYTKH BbIpabaTbIBaeTcsi OKOJIO
600 My1. OGHOB/IeHUE 3TOM XHUAKOCTH IIPO-
HcxomuT 4—8 pas B CyTKM; DaBleHUe JIMK-
BOpa MpH FOPU3OHTAIBHOM IOJOXEHHUH
geJIOBeKa COCTaBsAeT 7—14 MM pT. CT., TIpU
BepTHUKAJIbHOM — 15—30 MM pT. CT.

OyHKXUMHU JTHMKBODPa: BHITOJIHS-
€T 3allUTHYIO poJib (OHa obyiamaeT 6ak-
TePULIUIHEIMHM CBONCTBaMH, conepan/
HMMYHOTIJIOOYINHE G B A, CUCTEMY KOM
IUIEMEHTa, MOHOLIUTEI M JIUM@OIIUTEI, SB-
JisieTcs cBoeoOpa3sHOM rMApaBInYeCKOR
«ITOYIIKOM» MO3Tra).

HuTepcTHUUMaNbHAA XHUIO-
KOCTDb SABISAETCS HelOoCpencTBeHHON
MMUTaTeJILHON cpefloi KJIETOK Mo3ra, B Hee
KJIETKH BRIACIAIOT TAaKXKe U IPOAYKTHI CBO-
ero obMeHa.

Ommox aukeopa BHITIONHSET IpeHAX-
Hy10 QYHKIUIO (MPEeNATCTBUE OTTOKY JIMK-
BOpa B KPOBb MOXET CONPOBOXIATHCS TS~
XeJTBIMU HapyUIEeHUsIMU B OESITETbHOCTH
IIHC). OTTOoK JIHKBOpa OCYIIECTBIsIeTCS
HecKoIbKUMM nyTsaMu: 30—40 % — uepes
cybapaxHOMIAIbHOE MPOCTPAHCTBO B IIPO-
IOJBHBIY CUHYC BEHO3HOM CUCTEMEI FOJIOB-
Horo Mo3ra; 10—20 % — 4epe3 nepuHeB-
paJIbHEIE MIPOCTPAHCTBA YEPETTHHIX M CITMH-
HOMO3TOBBIX HEPBOB B TUMMaTUYECKYIO
CHCTeMY; 4acThb TUKBOpa peabcopOupyeTcsi
COCYOHCTBHIMH CIUIETEHUSAIMU MO3Ta.

Heviponwt ITHC xaaccugpuuupyrom no ne-
CKOAbKUM NPUIHAKAM.

Ilo BIUSAHMI Ha Opyrue
KJIeTKHU UMeITcs Bo3byxnmamomue U
TOPMO3HEIE HEWPOHBI.

ITo BUAY MenuaToD a, BEAENIA-
LIETOCS B OKOHYaHHSA aKCOHOB, Pa3iNyaioT
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HEWPOHEI CEpOTOHMHEPruYecKue, aipe-
HepruYecKue, XoIuHepruyecKue u ap.

ITo cnmenuduyHOCTH BOC-
MpUHIMaeMOi ceHcOpHON MHGOpMallMi
HelpoHk Beicminx otneiaoB IITHC moryr
OBITh MOHO-, OM- U IOJUCEHCOPHEIMH,
Hanpumep, MOHOCEHCOPHBIMHU ABISIOTCS
HEeNpOHBl NIEPBUYHBIX CEHCOPHBIX 30H B
Kope Gonbinoro mo3ra. IlepBuunsie ad-
(pepeHTHBIe HEHPOHEI (CIIMHAIBHEIX FaH-
[JIMEB U TAHTJIMEB YePEITHbIX HEPBOB) TaK-
€ MOHOCEHCOPHEBI: OHM BOCIIPUHHUMAIOT
¢ MOMOIbI0O COOCTBEHHBIX PELENTOPOB
TOJIBKO OOWH BHI pasipaxwureind (agek-
BaTHOTO) — CBeT, XHMHUYECKOE BEILIECTBO,
3JIeKTPUYECKOe, MEXaHHYECKOe U TeM-
IepaTypHoe Bo3lelicTBhe. BuceHcopHbIe
HeWpPOHBI BCTPEYalOTCS BO BTOPHYHBIX
CEHCOPHBIX 30HaX B Kope 60JIBIIOr0 MO3Ta.
[NosnrceHCOpHBIE HEHPOHEI — 3TO HEMpo-
HBl acCCOLIMATUBHEIX 30H MO3ra (TpeTHd-
Hble CEHCOPHBIE 30HBI), MOTOPHOH KOPBI,
OHU pearupyloT Ha M6k pasapaXuTend
(3BYK, CBeT, IPUKOCHOBEHHUE U 1p.).

ITo akxTHBHOCTH NMeTCA GOHO-
BOAKTHUBHbIE M «MOJTYALINe» HEHPOHEI, BO3-
Oyxnaomuecs TOJIBKO B OTBET Ha paszipa-
XeHue. GoHOBOAKTHBHbIE HEMPOHEI MTpa-
0T BaXHYIO poJib B MOAIEPXAHUH TOHYycCa
HC u, ocobenHo, Kophl 60JIBIIOTO MO3Ta.
DoHOBOAKTUBHEIE HEMPOHHI Pa3TUYAIOTCH
0 0o0IIeMy PUCYHKY TeHepalud UMITY/Ib-
COB, TaK KaK OJHH HEPOHBI paspsikaloTcs
HETIPEPLIBHO (PUTMHYHO YUIH apUTMHUYHO),
NpyTHe — «I1ayKaMu» UMITYJIbCOB.

ITo Hanpasnenuio nmepegayu
HHbOpMal MM HeHPOHHI MOApa3nes-
0T Ha: 1) agpdpepenmnvie, BocripuHUMalO-
HHe ¢ noMompio pelentopoB HHGopMa-
LIMIO 0 BHELIHe ¥ BHYTPEHHEH cpelle opra-
HM3Ma M IlepenalolIye ee B BRIIIE/IEXALHE
otnennt HHC; 2) sghpepenmruuie, nepenaio-
Inue nupopmanumo K paGouyuM opragaM —
3¢ dexTopam; HepBHBIE KIIETKH, HHHEPBY-
Pyromue 3bdexTopsl, HHOrIa HAa3BIBAIOT

s dexTopHpIME (3¢ deKTOpHEIE HEHPOHEL
CMIMHHOIO MO3ra — MOTOHEHDOHB! HeJIAT
Ha 0~ U Y-MOTOHe#poHsl); 3) acmagounvie
(uHTEpHERPOHH ), 06ecTieYNBaIOIINE B3aH-
MonericTBUe Mexny Heiipponamu LITHC pas-
JINYHEIX YPOBHEH.

B 3aBucuMOCTH OT OTJHe-
Jla HEpPBHOMW CHUCTEMBEl BHICIIIOT
HEHPOHHEl COMAaTHYECKOW U BeTeTaTMBHOMN

HEPBHOM CHCTEMBEI.

Cunancw I[HC xaaccugpuuupyrom max-
Jce No HEeCKOAbKUM NPUSHAKAM.

[To 3ddexTy, XaKk ¥ HEUPOHEI, —
Bo30yxnalolue ¥ TOpPMO3HEIE.

B 3aBHCHMOCTH OT MecCToO-
MONTOXEHMUS — aKcocoOMaTHYeCKHe,
aKCOAECHAPUTHEIE, aKCO-aKCOHHEIE, AeH-
IpO-IeHAPUTHEIC, JeHAPOCOMATHMIeCKHE.

[To MexaHuU3My mepelnaym
CUTH&JIa K IPYTHM KIIeTKaM: 1) xumuveckue
cunancel (HauboJjiee paclipocTpaHeHHHHA
crioco6); 2) anexmpuueckue cunancst (pen-
K0); 3) cMellaHHEIe CUHATIICHI (31eKmpoxu-
Muveckue), KOTOpble OOHapyXeHbl MeXIy
HeHUpOHaMHU JIaTepaIbHOTO BECTUOYIsApHO-
ro sifipa; 4) 4acTh HEHPOHOB rMIIOTalaMyca
HHGOPMALIMIO ITepelaloT ¢ IIOMOIIBIO TOp-
MOHOB.

Xumuueckue cunancs! IMeOT OTHOCH-
TeJIbHO IIHPOKYI0 CHHANTHYECKYIO LIeNb
(20—50 aM). B nmpecuHanTH4ecKoi Tep-
MMHAIU COlepXUTCS OoablIoe YUCIo My-
3BIPBKOB — IIPECHHANITHYECKUX BE3UKYJ
(muametp okoJsio 50 HM), 3aITOTHEHHBIX Me-
HAHATOPOM — XMMMYECKMM IOCPEAHHKOM.
Menuatop 1160 obpasyercs B Tee HEUPO-
Ha ¥ TPAaHCIIOPTUPYETCS B IpeCHHAIITHYE-
CKOe OKOHYaHHeE aKCOHHEIM TPaHCTIIOPTOM,
60 CHHTEe3UpYeTCs HEMOCPEeNCTBEHHO B
MpeCHHANITHYeCKOM OKOHYaHUM M Haka-
TUTHBACTCA B BE3UKYJIaX.

Jliis cuHTe3a MeauaTopa HyXHBH dep-
MeHTHI, obpasyloluecss B Teje KIETKH
Ha pubocoMax. Menuarop B npecruHamn-
THYCCKOM OKOHYaHHH HAaXOOUTCS B IBYX
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[yJ1ax — COTOBOM K 3K30LUTO3Yy (1yIn 1,
MeOUaTop JIEXUT Ha MpeCUHANTUIEeCKOH
MeMOpaHe U3HYTPHM) U MOOHMIM3alUOH-
HoM (IIyJ1 2, HaXOOUTCS Ha LIUTOCKEJIEeTe),
13 KOTOPOTO MOMOJIHAETCS B TEYEHHUE He-
CKOJBKHUX ceKyHa mnyn 1. BToT mpouecc
aktuBHpyercst noHamu Ca?". Xummuyeckue
CUHAIICH TNepelaloT CUTHA OTHOCHTENb-
HO MeIJIEHHO, OMHOCTOPOHHE, ME€Hee Ha-
IeXHO, 4eM 3JIEKTpUYEeCKUEe CHHAIICHI.
XUMHYEeCKMM CHHAIlcaM IpUCylIe SIB-
JIEHWe CyMMallMU. DJIeKTpoceKpeTOpHOoe
conpsxenue B cuHarcax [THC, kax u B
HEPBHO-MBIIIEYHBIX CUHaIIcax, obecrneyu-
BaeTcsi HoHaMu Ca?" — mpu Bo36YyXIeH K
MIpeCHHAINTUYeCKON TepMHUHaNH OTKDHI-
BaTCd MOTeHUHaTynpasiaseMble Ca-Ka-
HaJIbl, JonoaHuTeasHo Ca?* BriaenseTcs
M3 3HIO0TUIa3MaTHYECKOro peTHKYIyMa.
Kanbiuit BXoIUT B HepBHOE OKOHYaHHUE
COIIACHO JIEKTPOXUMHYECKOMY I'palHeH -
Ty U 3aIlycKaeT IIpOoIlecc BRICBOOOXIEHUS
MeauaTopa B CHHAIITHYECKYIO IIIeJb C MO0~
MOIIIBIO 9K30IIMTO3a — HoH Ca’" akTuBH-
pyeT O€JKOBHI 3K30IIMTO3HEBIHA anmapar
IpecUHanca, npeicTaBisoliui coboi
COBOKYITHOCTb O€JKOB (CHMHATNCHH, CIeK-
TPUH), aKTUBalIUsI KOTOPHIX o6ecIieyrBa-
€T BBIXOJ MeauaTopa B CMHANTHYECKYIO
LIETh.

Cunanmuuveckan wenb xumuueckux
CUHAnCco8 codepxicum NonepeyHo pacnono-
dHceHHble enuKonpomeudHsle uramenmoi,
obecneyuBawuIne CBA3Y Ipe- U IMOCTCH-
HanTu4YecKod MeMOpaH ¥ HampaBleHHe
InbdyHoupyoero Meauaropa ot Ipe-
CUHANTHUYeCKOW MeMOpaHEI K ITOCTCHHAIL-
TUYecKoH. Bruienusiuuiics B cuHanTHde-
CKYIO INeJIb MEOUATOPp B3aUMOIEMCTBYET C
GeIKOM-pellenTopoM HOCTCUHANITHYECKOM
MeMOpaHBI, YTO ¥ IPUBOIUT HEPBHYIO
KHCTKy B COCTOAHHUC BOBGY)I(I[CHPISI HIn
TOPMOXEHMS.

9/1exmpuuecxue CUHAnNCyLl UMETCA
BO30yXIalolle ¥ TOPMO3HEBIE (TIocuel-

HUX MaJIO, M3y4eHBl OHM HEAOCTAaTOYHO).
DneKTpUYecKre CUHATICH UMEIOT LIeJIb Ha
TIOPSIIOK MEHBITYIO (2—4 HM), 4YeM Y XUMH-
YeCKHX CUHAIICOB, TIPOBOJAIT CUTHaI B 0fe
CTOPOHBI 6€3 CMHAIITHYeCKOM 3aIepXKKH,
nepenada He 6JIOKUpYeTCsl TIPU YAAIEHUH
Ca®'; oHM MaJOYyBCTBUTEIBHEI K papMa-
KOJIOTHYECKHM IIperiapaTaM U sam, pak-
THYECKU HE YTOMJSEMBbl, KaK U HEPBHOE
BoJlokHO. KoHTakTUpyloie MeMOpaHbI
KJIETOK B COCTaBe 3JIeKTpUYECKOrO CHHAaIl-
ca CBsi3aHBI IpYT C IPYTOM IOJyKaHalaMHu
6enKOBOH IPUPOIBl — KOHHEKCOHaMU
(aHTA. connection — cBA3b). O4eHb HU3-
KO€ yIelbHOe COIPOTHUBIIEHHE COMMXEH-
HEBIX IIpe- U IIOCTCHHAITIYeCKHNX MeMOpaH |
obecrieynBaeT XOpOUIYIO E)IICKTpI/I‘{eCKYIO/
NMPOBOAMMOCTh — 32 CYeT JIEKTPUYeCKO-
ro mnoJig. DyeKTpuYeckKue Bo3Oyxnamliye
CHHaIIChl OOHapyXeHbI B TOJIOBHOM MO3Tre
MJIEKOTIMTAIOIIMX B COCTaBe Me3dHLIedalb-
HOTO siipa TPOHHUYHOTO HepBa, BECTHOY-
JsipHoro sijipa Jeiitepca, sinpa HUXHEMH
OJIMBHI TIPOJIOJITOBATOTO0 Mo3ra. UMewTcs
crenymolue 31eKTpUYecKrue CUHAIICHL: aK-
COH—COMa; aKCOH—IEHIIPUT; aKCOH—aK-
COH; IEHIPUT—ICHIPHT, NeHIPUT—COMa;
coMa—coMa. DeKTpUYeCKHe CHHAICH
XapakTepHbl VI Cephua, IIaAKHUX MBILILI,
CEKpETOPHBIX KIeTOK. Yepes KOHHEKCOHBI
HetipoHsl IIHC o6MeHMBaOTCs HEKOTOPHI-
MU KOMIIOHEHTaMM ILMTOIUIa3MBbl — IIell-
tunamu, PHK, Metabonurtamu, upkinye-
CKHMH HYKJIEOTHIAMH, aMHUHOKHCIOTAMH.
DeKTpUYeCKHe CHHAIICH OKa3bIBalOT BIIM-
siHMe Ha MeTab0JIM3M KOHTaKTHDPYIOIIUX
KJIETOK.

PaboTra 3/eXTpHYEeCKHX CHHAIICOB
MOXET peryaupoBaThcsi GIM3TeXalluMMI
XHMHYECKMMHU cUHancaMu. Hanpumep,
MeXay UIMIIUKaMU KJIETOK siipa HUXHeH
OJIMBBI TMPOAOJTOBATOr0 MO3ra Iiepenaya
BO30YXAeHUSs GIOKMPYeTCs, ECIIM BLIEIS-

€TCs1 MeaaTop B COCeIHEM XMMUUYECKOM
CHHarice.
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ITo MexaHu3My akKTHBalHUH
nocmcuHanmuuecKue peyenmopsi Xumu-
YecKUx cunancoe deaamcs Ha 0eéa Kiac-
ca: 1) uonomponHvie, aKTUBaUUsI MOHHBIX
KaHaJOB KOTOPHIX OCYIIECTBIAETCS HeM-
pOMEIHAaTOPOM HEMOCPeACTBEHHO C IIO-
Moinbio G-6enka (HampuMep, N-XOIMHO-
peuenTop); 2) memabomponHste (Hampu-
Mep, - H 0.,-aAPEHOPELIENTOPHI), KOrla
HOHHbIe KaHaJibl aKTUBUPYIOTCS Yepe3
G-6€10K ¢ TIOMOIIBIO BTOPHIX MOCPEIHH~
koB (LAMO®, nTM®, UD,, JAT). ITocre
KaXJOro LMKJIa Ilepedayy cUTrHajaa BHI-
JeAMBIINICA MeOUaTop MHAKTUBUPYETCS
crreduyecKuM GhepMeHTOM (HaIpuMep,
alleTWIXOJIMH — aLlEeTWIXOJIMHACTEPa3on,
HopaJpeHaIUH — MOHOaMHMHOKCHUIA30#
(MAO)), obpaTHO 3axBaThIBaeTCs IMpeCcH-
HaIlCOM, YacTbh MeIMaTopa pacCceuBaeTCs.

®yuguun ITHC. HepBHas cucteMa
BHITIOJIHACT MHTETPUPYIOIYI0 poib. OHa
o6benNHsAECT B eUHOE LieJoe BCe TKaHH,
opra’sl opraHu3Ma, KOOpAUHUPYS UX
crniennpuIecKy aKTUBHOCTh B COCTa-
Be LIEIOCTHBIX TOMEOCTAaTHYECKHX U I10-
BeJeHYECKHMX QYHKIIMOHAIBHBIX CHCTEM
(IL. K. A"oxun).

OcHogHble wacmuble QyHKUUU HepEHOU
cucmembi

ObecmeyeHHnEe CO3HAHUSA U
BCeX BHUIOB IICUXUYECKOM eSATENbHOCTH.

YuopasneHune nesTenbHOC-
Tbh10 ONOPHO-IBUTaTEJILHOTO aIllllapara.
HepsHas cucrema perymmpyer ToHYC MBILIIY
1 TIOCPENICTBOM ero IepepacripefeseHus
MTONEpXUBAET eCTeCTBEHHYIO 103y, a IIpU
HapynieHUH MnocjienHei BOocCTaHABIUBAET
€¢; MHMLMUDPYET BCe BUABI OBUXEHHUH B
Hpouecce TpynoBOii AeATEILHOCTH, 3aHsA-
THit GUIKYNBLTYPOIA U CITOPTOM.

Perynsuusa paGoTs BHY-
TPEHHUX OpraHo B, ocylllecTBIAeMast
¢ nomousio BHC 1 sSHIOKpUHHBIX XeJle3.
Ipu 3ToM B nokoe oGecrieunBaercsi romeo-
CTazuc ([IOCTOSIHCTBO BHYTPEHHEN cpensl

OpraHM3sMa), a BO BpeMs paboOThH — Ipu-
CNIOCOOUTENbHOE peryTHpOBaHue JesTellb-
HOCTH BHYTPEHHMX OPraHOB COIJIACHO II0-
TpeOHOCTSAM OpraHU3Ma M HoaaepXaHue
roMeocTasuca.

QopMupoBaHHUE IeeHa-
NpaBJIeHHOTO MOBeNeHMUS opra-
HH3Ma B coLlabHOM O0IIeCTBe U OKpyXa-
jollel cpesie. OHO peann3yeTcsi C TOMOIBIO
peaklUii n3beraHuss WIA U30ABICHUA OT
HENPUATHLIX pa3paxuTened (3anIuTHEIE
peaxkiliy OpraHu3Ma), peryiIsiliuy¥ UHTeH-
CUBHOCTH O0OMeHa BellleCTB IIPY M3MeHe-
HUM TeMIlepaTypbl OKpYXalollel cpemsl.
N3MmeHeHUss BHYyTpeHHEU cpelsl opra-
HU3Ma, BOCIIPUHMMAaeMble CyOBEKTUBHO B
BHJE OLIYIIEHUH (XKaxIa, ToJNoM), TaKXe
moOyXarT OpraHU3M K TOM WIH UHOI e~
JIeHarpaB/lieHHO! AesTeIbHOCTH.

6.2. MeanaTopsl M pelenTopbl
IIeHTPAJbHON HEePBHOM
CHCTEMBI

Menuatop (nar. mediator — nocpen-
HUK) — XHUMMYECKOe BEIIEeCTBO, C IO-
MOIIBI0 KOTOPOTO CUTHaJI Hepefaercs OT
OITHOM KJIETKH K ApyToii. B ronoBHOM M03-
re X HacTosilleMy BpeMeHM oOHapyXeHO
okoio 30 CAB. BemecTBo, 3 KOTOPOro
ofbpa3syeTcs MeauaTop (IMpenllecTBEHHNUK
MeguaTopa), IonagaeT B COMY WIH aKCOH
U3 KPOBHU U JIMKBODa, B pe3yisTaTe OMOXH-
MUYECKHX peaKIMi 1oj nercteueM dep-
MEHTOB NPeBpallaeTcsi B COOTBETCTBYIO-
MK MeouaTop, 3aTeM TPaHCIIOPTUPYETCS
B CHHaNTHU4YecKHue Be3uKyanl. MenuaTop
MOXET CUHTE3UPOBaThCS B Telle HepoHa
uiu ero okoHvyanuu. Ilpu nepenave cur-
Haja ¢ HEpBHOTO OKOHYaHUA Ha IPYTYIO
KJIeTKy MeIHaTop BhICBOOOXAAaeTCs B CH-
HaITHYeCKYIO 1IeJIb U NeHCTBYeT Ha peliell-
TOp IOCTCHHarTH4ecKoi MeMOpaHbl. Kak
OTMEYaJIOCh BEIIIE, TI0 MeXaHU3MY pearv-
pOBaHMs Ha MeauaTop Bce achdeKTOpHbIE
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peLienTopH! MOAPa3Ne/sioT Ha HOHOTPOM-
uble ¥ MeTtaboTpomnHbie. BolbIMHCTBO
MOHOTPOITHEIX U MeTabOTPOITHEIX peliern-
topoB cBsA3aHo ¢ G-Genkamu (I'TdD-cps-
3pIBaloLIMe OeIKu).

Ilpu delicmeuu meduamopa na uoHo-
mponHsie peyenmopbi OTKPEIBAIOTCA MOH-
Hble KaHaJIbl HEMOCPEACTBEHHO C IIOMO-
mpio G-6enka, U BCJIEACTBUE NBUXEHUS
HMOHOB B KJIETKY WM M3 KJIETKU GopMupy-
jorcst BIICII wiu TIICII. HoHoTpOnHEIE
peLieNTOPEI Ha3kIBAIOT TaKXe pelleNITopaMu
OBICTpOro oTBeTa (HampuMep, N-XOJIHMHO-
penernrop, TAMK -, munmHo-, 5-HT(S,)-
CEepPOTOHUHOPEUEIITODHI).

Ilpu odeiicmeuu meduamopa na memabo-
mponHbie peyenmopb MOHHBIE KaHAJIBI aK-
TUBUpYIoTCs 4eped G-6enok ¢ MoMolIbIo
BTOPBIX ITOCpeAHMKOB. Janee popMHpyIOT-
csa BIICII, I1, TIICII (anexTpodusmono-
rHYecKue BJICHHUA), C IIOMOIIBIO KOTOPHIX
3anyckamoTcs 6uoxumuyeckue (MeTaboru-
YecKHe) MpolecCHl; IIpH 3TOM BO36yaH-
MocTs HeripoHa U aMmrutiTyna BITCII moryt
OBITH MOBEIIIEHHBIMH B T€YEHUE CEKYHII,
MHHYT, 4acOB U Jaxe OHei. Broprre mo-
CPETHUKU MOTYT TaKXe N3MEHSTh aKTHB-
HOCTh MOHHBIX KaHAJIOB.

Ochnosnvte Meduamopst yeRmpaivHo
Hepenou cucmemsi

AMUHE (dogpamun, Hopadpenanun,
CePOMOHUH, 2UCMAMUH) BCTpeYaloTcs B
pasHbx otaenax IHHC, B 3HaYUTENBHBIX
KOJIMYecTBaX — B HEHpPOHaxX CTBOJIA MO3-
ra. AMIHEI 00ecI1eYnBaloT BOSHUKHOBEHHE
NIpOLIECCOB BO3OYXIEHHS H TOPMOXEHHS,
HalpuMep, B IPOMeXYTOYHOM MO3re, B
YepHOM cyGCTaHIIMK, B TUMOMYECKOMA CHC-
TeMe, B IIOJIOCATOM TeJIE.

CepomonuH siBNsIeTCS BO3OYXIAIOILUAM M
TOPMO3HBIM MEIUATOPOM B HEHpOHax CTBO-
Jla MO3ra, TOpMO3HBIM — B KOpe G0JIbLIOro
Mo3ra. M3BeCTHO ceMb TUITOB CEPOTOHUHO-
pettenitopoB (5-HT, S-peuenrtopsr), 60mb-
UIMHCTBO M3 HHWX MeTabOTpOIHbIe (BTOpHIE

nocpegHuku — HAM® u HO,/JIAT).
HoHoTpOonHEIM sBAsieTCS S,-pelenTop
(uMeeTcsl, B YacTHOCTH, B ranriausax BHC).
CepOTOHHH COEPXHTCA IJIaBHEIM 06pa3oM
B CTPYKTYpaX, IMEIIHUX OTHOLIEHHUE K pe-
TY/ISILMM BereTaTUBHEIX yHKUHMiA. OcobeH-
HO MHOTO ero B gapax mpa (AI), mumou-
yecKoW cucTeMe. AKCOHBI 5THX HEHPOHOB
NpOXoHIAT B OyIb00CIIMHANBHBIX MYTAX U
OKaHYHMBAIOTCA Ha HeMpoHaX pa3dIHYHBIX
CErMEHTOB CIIMHHOTO Mo3ra. 31ech OHU
KOHTaKTHPYIOT C KJIeTKaMH{ IperaHrifno-
HapHBIX CUMIIaTUYECKUX HEHPOHOB M CO
BCTAaBOYHBIMM HEHPOHAMM XeJIaTUHO3IHOM
cybcrtanuuu. ITonarawoTt, 4TO YacTh 3THX
CHMITaTHYECKMX HEMPOHOB (2 MOXeT OHITh,
M Bce) ABISIIOTCS CEPOTOHMHEPTUYeCKUMU
HeitponamMu BHC. Hx akconbl, coriacHo
nocJIeOHUM NaHHBIM, HOyT K opraHam XKKT
M OKa3BIBalOT MOILIHOE CTHUMYJIHpYIOlee
BIMSHHE Ha ero MoTopHKy. [loBrieHue
YPOBHSI CEpOTOHHHA M HOpaJpeHaIuHa B
Hetponax IIHC tunmmyHo [11si MaHMaKab-
HBIX COCTOSTHUM, CHIDKEHME — IUIA JeTIpec-
CHBHBIX.

Hopadpenaaun sinsiercss Bo3Gyxnua-
IOI[MM MEIMaTOpOM B THIIOTajaMyce, B
sigpax 3MUTajlaMyca, TOpPMO3HEIM — B
xnetkax ITypkunbe Mo3xeuka. B petuky-
nsipHOt ¢popManuu (P®) cTBona Mosra u
ruInoTazaMyce obHapyXeHnl o- U B-anpe-
HopellennTopkl. HopaapeHepruueckue
HeVpOHBI CKOHLIEHTPUPOBaHbl B 00/IacTH
roaxyboro mnsaTHa (CpeOHUH MO3Tr), rae ux
HACYMTHIBAE€TCA BCEro HECKOJNBKO COTEH,
HO OTBETBJIEHHSI UX aKCOHOB BCTPEYaIOTCs
nio Bceit ITHC.

Hogpamun seasemeca meduamopom neli-
POHO6 cpedHezo Mo3za, sunomasamyca. lo-
pamunopeyenmopsi NonpasnensioT Ha Jl - u
J,-nonTynel. [, -perenTopsl JIOKATU3YIOT-
Cs Ha KJIETKaX I10JI0caToro TeJia, JeHCTBYIOT
MOCPENCTBOM NopaMUHYYBCTBHUTEIbHOMN
aJleHWIaTUMKIIa3bl, KakK # Jl,-penentopsr.
ITocnennue o6HapyxeHs B runoduse.



6.2. Meanaroph u peuentopn IIHC

Ipx me#cTBUM Ha HUX HodaMHHA yrHe-
TalOTCS CUHTE3 M CeKpelus NMpoJlaKTHHa,
OKCHUTOLINHA, MEJJTAHOLIUTCTUMYJIHUpYIOLIE-
ro ropMoHa, snnopouHa. Jl -penentopsl
HafileHbl Ha HeHpoHax I0JI0caToro Tena,
rae ux GYHKILMA [TOKa He odeHsb sicHa. Co-
nepxanue nodpammuua B Heponax LTHC
MOBBILIEHO HIpH IMM30GPEHUH ¥ CHIDKEHO
[pH TapKUHCOHHU3ME.

Tucmamun pean3yeT cBoe BIMSIHUE C
MOMOIIBIO BTOPEIX IIOCpeIHUMKOB (HLAM® u
U /IAT). B sHaunTeN-HON KOHIEHTpa-
UMY oOHapyXeH B runmodu3e U cpeIUHHOM
BO3BBHIIIEHUH TUIOTaTaMyca — 30eCh Xe
JIOKQJTM30BaHO OCHOBHOE KOJMYECTBO THU-
CTaMUHEPTHYECKMX HEHPOHOB. B octans-
HeIx otnenax IIHC ypoBedb rucraMuHa
OYeHb HM30K. MeauaTopHas pojib THCTa-
MuHa u3ydeHa Maio. Betnensiior H -, H,-
H,-rucramunopenenropsl. H, -penentopn
UMEIOTCS B TMIIOTAJIaMyce M Y4acTBYIOT B
peryIsiliiy moTpeGieHus IHIH, B Tep-
MOPETYISLINH, CEKPEeIUM IPOJaKTHHA H
aHTUAMYpeTHIeckoro ropmona (AIAI).
H,-peuenTopsr oGHapyXeHE Ha IIHalb-
HBIX KJIeTKaXx.

ALleTHIXO0JHUH BCTpeyaeTcs B Kope
GoJybIIOro MO3ra, B CIIMHHOM Mo3re. H3-
BECTEH B OCHOBHOM KakK BO30yXZaloLIUH
MEIUATOp; B YACTHOCTH, SIBIISIETCS MeIHa-
TOPOM 0t-MOTOHEHPOHOB CIIMHHOTO MO3ra,
HHHEPBUPYIOIINX CKEJIETHYIO MYCKYJIATYpY.
C noMo1pio arieTWIXOJHHA 0.-MOTOHEHpO-
HEI 10 KOJUIaTEpAISM CBOMX 2KCOHOB IT1epe-
JaoT Bo3byxnaoLiee BINSHAE Ha TOPMO3-
Hble KJIeTKU PeHIIOY; alleTHIXOIHH HUMe-
eTcst B P® cTBOMIa MO3ra, B TUIIOTATAMYcCe.
OGHapyxeHE M- 1 N-X0/HHODELEITTOPHL.
YcraHoBeHO ceMb THIIOB M-XOMHHOpe-
LEeNTOPOB; OCHOBHEIMHU SIBISTIOTC M- 1
M,-penenTopsr. M, -xo0aunopeyenmopu: j1o-
KaNU3yoTcss Ha HepoHax I'MIINOKaMIIa,
Toj10caToro Teaa, KOphl OOJIBIIOro Mo3ra,
Mz-xoxmnopeuenmopbt — Ha KJIETKaxX MO3-
XeyKa, cTBosia Mo3ra. N-xoaurnopeuenmopbt
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JIOBOJIBHO IUIOTHO PaclioNoXeHE! B o6nacTy
TMIOTAIaMyCa M MOKPHIIIKK. DTH pelterl-
TOPbI N3yYEHH OOCTATOYHO XOPOLIO, OHU
BBIZIEJICHEI C TIOMOIIBIO O.-OyYHIapOTOKCH-
Ha (OCHOBHOM KOMITOHEHT s111a ICHTOYHOTO
KpaifTa) 1 o-HeHpOTOKCHHA, coepXallie-
rocsi B sige Kob6psl. IIpu B3auMonmedcTBUM
aleTWIXOMHMHA ¢ N-XOJIHHOpeLeNTOPHEIM
6enkoM mocjaeIHUHA W3MEHSET CBOI0 KOH-
dopMalio, B pe3ynbraTe YeTo OTKPHIBaeT-
¢ MoHHHH KaHai. [Ipu B3amMoxpedcTBimn
alleTUNIX0oNMMHa ¢ M-XonMHOpenenTopoM
aKTMBauus HOHHHX KaHaioB (K*, Ca?")
OCYILECTBIIAETCS € TIOMOIIBIO BTOPHIX BHY-
TPUKJIETOYHHIX NOCpeAHUKOB (HAM® —
HUKINYeCKHM aneHo3nHMoHodochaTr —
s M,-penentopa; HO,/IAT — nns
M, -peuenropa).

ALIeTWIXOTHH aKTUBHPYET U TOPMO3HEIE
HEHpPOHHI ¢ MOMOIIBI M-XOMMHOpeLe-
TOPOB B ITYDOKHX CJIOSIX KOPH GOJbLIOTO
Mo3ra, B CTBOJIE MO3ra, XBOCTATOM SIZIpE.

AMUHOKHUCIIOTBL [nuyun uy-amu-
Homacasnas xucaoma (TAMK) siBnstiores
TOPMO3HBEIMH MeOUAaTOPaMH B CHHAIICax
IIHC u neiicTBYIOT Ha COOTBETCTBYIO-
L[{e PelenTophl, INIUIIUH — B OCHOBHOM,
B cnMmHHOM Mo3re, TAM K — B xope
GoJIBIIOr0 MO3ra, MO3Xe4YKe, CTBOJIE MO3-
ra, cnuHHOM Mo3re. [lepemaioT Bo3Oyx-
IalolMe BIMSHUA U NeUCTBYIOT Ha COOT-
BETCTBYIOIIME BO36yXOarolue pelernTophl
o-TAyTaMaT U a-acmapTart. Pe-
LIeNTOPHI [JTYTAaMUHOBOM M acraparuHo-
BOM aMHHOKHCIIOT HMEIOTCS Ha KJIeTKaX
CIIMHHOTO MO03Ta, Mo3Xeuka, Talamyca,
TUIINOKAMIIa, KOphI 6obinoro Mo3ra. Iry-
TaMaT — 3TO OCHOBHOM Bo36yxnpaiomui
Menuatop ITHC (75 % Bo36yxamaromux
CHHamcoB Mo3ra). [lmyramar peanu3yer
CBO€ BJIMAHMWE IMTOCPEACTBOM MCT&GOTDOH-
HBIX (CBS3aHHBIX C akTUBanuel TAM®P u
N ®,/IAT) 1 MOHOTPOIIHEIX (CBSI3aHHEIX C
K*-, Ca?*-, Na*-HOHHBIMH KaHaJlaMH pe-
LEINTOPOB). '
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IlonMmenTHUAB BCTpEeYalOTCS B
cHHarcax pasTHyHuX otaenoB [THC.

Dukeghanunvt u 3Hdop@ursl — OTHOMI-
Hble MEIMATOPH HEHPOHOB, GJIOKUpPYIO-
[UX, HaTlp¥Mep, 601EeBYI0 UMITY/IbCALIHIO.

Peann3yioT cBOe BIMSIHKME IMOCPEACTBOM

COOTBETCTBYIOILIUX ONUAMHBIX Pelenmopos,
KOTOpBIe 0COOEHHO ITIOTHO PaCIIONaralTcs
Ha KIeTKax TMMOUYIecKoi CHCTEMBI; MHOTO
HX TaKXe Ha KJIeTKax yepHo# cyOcTaHILINH,
AIpax MPOMEeXYTOYHOIO MO3ra U COJIUTap-
HOTO TpaKTa, UMEIOTCSI M Ha KJIeTKaX rofy-
6oro mATHAa, CIIMHHOro Mosra. Mx nuran-
IaMU ABJIAI0TCA f-3HI0pdHH, IMHOPDHH,
JIeii - ¥ MeT3HKedaluHbL. Pa3nyHele ony-
aTHEBIe pellenTopbl 0003HaYaTCs GyKBaMU
rpevyeckoro aindasura: o, €, X, 1, X-

Bewecmeao P siBasieTcsi MeqHaTopoM
HEWPOHOB, MepeNalIuX CUTHAIBI 00MH.
Oco6eHHO MHOTO 3TOTO MOJIMMNENTHIA
COAEPXHUTCSA B JOpPCaNbHBIX KOpelKax
CIIMHHOTO MO3ra. DTo MO3BOJWIO Mpel-
TIOJIOXUTh, YTO BelleCTBO P MoxeT GHIThH
MEAMAaTOPOM YYBCTBUTEIbHBIX HEPBHEIX
KJIeTOK B 00JIaCTH MX TEepeKIIYeHNUs Ha
BCTaBOYHble HeMpoHEI. Boipiioe Kouye-
CTBO BellecTBa P conepXuTcs B TMITOTalIa-
Mu4eckoi obnactu. PasiauyarooT nBa BHIa
PELIENITOPOB BelllecTBa P: pelLienrTophl THIIA
SP-E (P,), pacniooxeHHbie Ha HeHpoHax
KOpHI 6OJIBIIOrO MO3Ta, ¥ PELIENITOPE] TUIIA
SP-P (P,), pacnonoxeHHsle Ha HeApoHax
MO3rOBOH IeperopoiKH.

Bazounmecmunansnoiii nenmud (BHII),
comamocmamun, xoneyucmoxurur (XI[K)
TaKXe BBINOTHSIOT MEIMATOPHYIO0 PYHK-
unwo. BHII-peyenmopv: u peyenmopui k
comamocmamury BEISIBNIEHB] Ha HelApoHax
roysoBHoro moara. Penientopsl k XI[K 06-
HapyXeHEBl Ha KJIeTKaxX KOpH GOJbIIOTo
MO3ra, XBOCTaTOIO fAOpa, 00OHATENbHBIX
aykosun. eitctBue XK Ha penenTopsl
MOBHIIIAET IIPOHMULIAEMOCTE MeMOpaH 1A
Ca?* nocpencTBOM aKTHBAllUM aleHWIAT-
LIMKJIa3HOU CUCTEMBI.

Anzuomensun y4yacTByeT B Iepenaye
uHdopMaIuM o NMOTpeOGHOCTH OpraHMU3Ma
B Bode. PellenTopsl K aHTHOTEH3HHY 00-
HapyXeHbI Ha HeHpoHax Kopbl 6OJIBIIOrO
MO3Ta, CpeqHero U MpOMeXyTOYHOTO MO3-
ra. Cps3plBaHie aHTHOTEH3MHA C peLiel-
TOpPaMHM BBI3BIBAET yBETHMYEHHE MPOHULIA-
€MOCTM KJIeTOYHBEIX MeMGpaH mis Ca?*.
DTa peakuus obycoBIeHa MpoLeccaMu
docdopunrupoBanuss MeMOpaHHBIX Oen-
KOB BCJICICTBUE aKTHBallMU aJeHUNIaTLH-
KJIa3HOM CHUCTeMBI ¥l I3MEHEHHEM CUHTe3a
MPOCTAarIaHIHOB.

Jlroaubepun ydyactByeT B popMupoBa-
HMH MOJOBOM MTOTPeOHOCTH.

Iypunvt (ATO®, anenozun, ALD) BrI-
MOJHSAIOT B OCHOBHOM MOJIEJIHUPYIOIIYIO
dyukimio. B vactHoct, AT® B clIMHHOM
Mmoasre Beifensetcs BMecte ¢ TAMK. Penen-
TopH K AT® BecbMa pasHoOOpa3HEL: OOHU
M3 HHUX MOHOTPOIIHEIE, IpyTHe — MeTaGo-
tporHble. AT® u aneHo3MH orpaHUYMBa-
10T nepeBoabyxnenne [ITHC u yyacTByIOT B
dopMupoBaHMH GOJIEBBIX OLIYIIEHHUIA.

l'MmnortanaMuyecKkue Helpo-
T 0D MO H B, peryiupyoluue GyHKIHIO
rurodu3a, TaKKe BHIIONHSIIOT Meduamop-
HY10 ponb.

Dusuosozuneckue rppexmu deticmeun
HeKomopux Medudmopoe 20.106H020 M0o32a.
HJodamMuH yyacTByeT B GopMHUpOBa-
HUHM YYBCTBA YIOBOJBCTBHA, B PETySILIMHI
IMOIIMOHAIBHEIX peaklNi, moanepXaHuu
6onpcTtBoBaHus. [JodbaMuH mojsocatoro
Tena peryJupyeT CIOXHEIE MBIUIEYHEIE
nBuxeHuss. HopanpeHaaluH pery-
JIUpYeT HacTpOeHHE, SMOLMOHATbHbIE
peakiiuu, oGecrieunBaeT NoaiepXaHHe
GONpPCTBOBaHUS, YIaCTBYeT B MEXaHM3MaX
(bOopMHPOBaHUA HEKOTOPHIX Pas cHa, CHO-
BuneHuii. CEpOTOHMH YCKOPSET IIpO-
1ecchl o6y4eHUs1, popMUpoBaHUe Golle-
BBIX OINYINEHUIi, CEHCOPHOE BOCIIPUATHE,
3achInaue. DHIopbUHE, SHKeDATHHEI,
NEeMNTUI, BRI3LIBAIOIINHA §-COH, AIOT aHTHU -



6.3. MexaHu3M Bo36yXAeHHs HEMPOHOB

G6oneBble 3¢GbEKTh, NOBHINAIT YCTOM-
YUBOCTb K CTpPECCY, CIIOCOOCTBYIOT CHY.
IIpocTarnaHaWHEB BH3HBAOT IIO-
BbILIEHHE CBEPTHIBAEMOCTH KPOBH, M3Me-
HeHYe TOHYCa IMIaIKUX MBILIL, YCUIUBAIOT
dusnonornyeckue 3¢PeKTh MEANATOPOB U
ropMoHOB.OJTUTOMENTU I Bl — MeIu-
aTOPH HaCTPOEHMS, MOJIOBOTO TIOBEACHUS,
repenayy HOLMLENITUBHOTO BO30yXIeHUs
ot nepudepun K HHC, bopmupopanus
00JIeBBIX OIIYIIEHUH.

B nocnexHue roas! nomyyeHsl ¢akThl, BBI3-
BaBLIMe HeOOXOMMMOCTh BHECEHUSI KOPPEKTHBOB
B M3BecTHbIA mpuHUMI Heiina. Tak, coriacHo
npunuuny Jeiiaa, oiuH HEPOH CUHTE3UPYET
M UCTIONB3YeT OJUH M TOT X¢ MeIHaTop BO BceX
Pa3BeTB/IEHUAX CBOETO aKCOHa («OIUH HeHpPOH —
OJVH MeAxaTop» ). OMHaKO BBIACHWIOCH, YTO, KpO-
Me¢ OCHOBHOTO MeIHaropa, B OKOHYaHUSAX aKCOHa
MOTYT BBIIEJIAThCS U IPYTHE, COIYTCTBYIOIIHE ME-
IMaTophl (KOMEeIMaTophl), UTpalolIie MOIYIUDY-
I0LYI0 posib WK Gosee MeUIEHHO OeHCTBYIOLIHE .
KpoMe Toro, B TOpMO3HBIX HEHpOHAaX B CIIMHHOM
Mo3re B GOJIBIIMHCTBE CITydaeB MMeeTcs IBa Gbl-
CTPOIEHCTBYIOIUX THITUYHEIX MEIUATOPa B OTHOM
TopMo3HoM HelpoHe — TAMK u rimuus. IMoato-
My npuHUMN Jeina B HOBOM pelakKlL{UKM CHayalla
3ByyaJ TakK: «OOMH HeHpoH — oIMH OBICTpHI
Memarop», a 3ateM: «OIMH HEMpOH — OIOMH OBI-
CTpeid cuHanTHyeckuit adpdex™. He nckioyeHo,
uTo NpuHIHUI Jeina Boobiie OyIeT Mpe/IcTaBIATh
JIMIIb UCTOPUYECKUIA MHTepeC.

TakuMm o6pasoM, Heiponsl ITHC Bos-
OyXIaloTcs WIM TOPMO3ATCS B OCHOBHOM
TOIl BIHSIHHEM CHELUbUIECKUX MeUaTo-
pOB.

Ippexm delicmeusn meduamopa 3aBu-
CUT B OCHOBHOM OT CBOHMCTB MOHHBIX Ka-
HaJIOB MIOCTCUHANTHYeCKOW MeMOpaHEI U
BTOPbIX ITOCPETHUKOB. DTO SBJIEHHE OCO-
GeHHO SIpKO IeMOHCTPUpPYETCS IIpH CpaB-
HeHUHU 3¢ eKTOB OTAETBHEIX MeIUATOPOB
B LIHC u B nepudepnyeckux cuHaANcax
OpraHuMsMa. ALIETWIXOJNHWH, HallpuMep, B
KOpe MOo3Ta IIPY MMKpOaIUIMKalusaX Ha
pa3Hble HEHPOHBI MOXET BBHI3bIBATH BO3-
OyxneHue U TODMOXeHUe, B CHHAIcax
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cepllla — TOJBKO TOPMOXEHHUE, B CUHAr-
cax riaaxkoit myckynarypsl KXKT — Tonpko
Bo3OyxnIeHue. KarexomaMMHEI TOpMO3sT
COKpallleHUsl XeJlydKa ¥ KUIIeYHUKE, Ho
CTHMYJIHPYIOT CEPACYHYIO JEATEIBHOCTD.
Ilyramar siBnsieTcsl TOJIBKO BO30yXmalo-
muM MearatopoM ITHC.

6.3. MexaHu3M BO30yKIeHUSA
HEeHPOHOB

IIpu BO3GyXIeHUM HeilpoHOB MoOTpebiie-
HHe Kuciopoaa Bo3pacTaeT. McToYHMKOM
9HEPIruM CIYXHUT B OCHOBHOM IJII0OKO03a
KPOBHU, cOOCTBEHHEBIX HEOOBIINX 3a11acoB
ITUKOIeHa XBaTaeT JUIIb Ha 3—5 MUH pa-
60THI HelfpoHa. [lepenada curyana B XuMH-
yeckux cuHarncax IJHC mono6Ha TakoBoit
B HEpBHO-MBINIEYHOM CHHAaIIce, OJJHaKO
HMMeeT pAl OTIMYUTETBHBIX OCOOCHHOCTEH,
OCHOBHLI€ M3 KOTOPHIX IPUBOISTCS HIDKE.

Jl1n 6036yxwcoenusn netipona (603nuxnoge-
nus IT]) neobxodumet nomoxu agpghepenm-
HBIX UMRY16C06 U UX e3aumodeticmeue. OnHa
Be3UKyna (KBaHT MeAUaTopa) CONEePXKUT
1—10 TeIC. MonieKyn Mennatopa. Omun 11,
MIpULIEIIINA B IIpecMHaNTHIeCKOe OKOH-
yaHue, obecrieynBaeT BrLIeaeHue 200—300
KBaHTOB MeOHATOpa; P 3TOM BO3HUKAET
nebospmoi BIICIT — oxono 0,05 MB (Mu-
umatiopHslii BIICIT). Heo6xonumo y4ecTs,
4YTO ONHOBPEMEHHO MOTYT BO3HUKATh He
TOJIBKO BO30yXIaloIllie, HO ¥ TOPMO3HBIE
noteHuuansl. [ToporoBelii moTeHIHAT
HeWipoHa paBeH 5—10 MB, mosToMy siCHO,
YTO I5151 BO30YXNeHUsI HeHpoHa TpebyeTcs
HEKOTOpOe MHOXECTBO MMIIYIbCOB. BHI-
6poc MenuaTopa U3 HEpBHOTO OKOHYaHMsA
obecIieyBaeT BXOAAIIMN B AeMOadpU30-
BaHHYI0 TepMuHa1h Cal*, mpuyeM Konuye-
CTBO MeIMaTOpa IPSIMO MPONOPIIHOHAIBHO
Bxony uoHos Ca’*, IIpy 5TOM 4eThIpe HOHA
Ca?* o6ecIieyuBarOT BLIOPOC OTHOTO KBaH-
Ta MeauaTopa. [Ipy MoCTyTIeHNMHU UMITYJIb-
COB K HeﬁpOHy—MHmCHH 10 pa3/iIMYHBEIM
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BXoJaM B pe3yibTare IIPOCTPAaHCTBEHHOMN
cymmauun BIICII Bosuukaer I1JI Heifpo-
Ha-MHIIEHH.

BIICII Bo3HUKaeT BCJIEACTBHE CYM-
MapHOTO TOKa B KJIETKY H U3 KJIETKH Yepe3
HOHHHEIE KaHAJIbl Pa3MTHYHKIX HOHOB CO-
IJIacHO 3JeKTPOXMMHYECKOMY TpaJUeH-
ty. [TocTyMUBIIMIA B TIpeCMHANTUYECKOE
oxoHyaHue Ca®* ynansteTcs B cpefy ¢ Io-
Mouisio Ca-Hacoca.

MpexpalueHue NeACTBUA BbIICTABIIE-
rocsi B CHHalTHYEeCKYIO IleJib Meauaropa
OCYIIECTBISIETCA YaCTUYHO NOCPEACTBOM
o6paTHOTIO 3aXBaTa €10 NPeCHHAIITHIECKUM
OKOHYaHHEM, YaCTUYHO — C MOMOUIBIO
pa3pylleHHs CIelHaJIbHEIMH pepMeHTa-
MH. HanmpuMep, HopaipeHaIMH pacliie-
mwisiercs MAO u KaTexoaMeTwiTpaHcde-
pa30ii, alleTHIXOJIHH THAPOJU3YeTCs alle-
THIXOJUHTpaHchepa3oil, MMeloIeics B
CHMHANTHUYECKOH LIeJH U BCTPOCHHOW B
TTOCTCHHANTHYEeCKYI0O MeMOpany. Ilpexpa-
LIeHHe IeHACTBUA U3GRITKOB MEAMATOpa Ha
MIOCTCUHANTUIECKYIO MeMOpaHy HpeIoT-
BpallaeT JeCeHCHUTH3ALMNI0 — CHUXEHHE
YYBCTBHUTEJBHOCTH MOCTCHHAIITHYECKOMR
MeMOpaHHI K AeiCTBYIOIEMY MeaHaTopy.

B so3nuxnosenuu I1J] ¢ neiiponax npu-
Rumarom yuacmue uons: Ca**, TOX KOTOPHIX
B KJIeTKy Gosiee MeJIEeHHEIH, 4eM ToK Na*,
UIPaOLIU IIaBHYIO posib B OpMHpOBa-
HuH [1/I-HeiipoHOB. B yacTHOCTH, B HEH-
nputax Kretok ITypkunbe Mo3Xedyka BHI-
SIBJIEHBI He TOJBKO OBICTpPEIE HATPUEBHIE
TIOTEHIIUANBI, HO ¥ MeIEHHEIE KalbLHe-
Bele. B Teslax HEKOTOPHIX HEPBHEIX KJIETOK
TIOTeHIIMaN AeHUCTBHUS CO3HaeTcs IpeuMy-
LIECTBEHHO 3a cyeT Ca?*.

Mecmo eosnuxnosenun BIICII, evi3ni-
sarougux I/ neiipona, — teno HeiipoHa,
TOCKOJIBKY MOCTCHHAITHYECKHEe MeMOpa-
HEI 3TMX CHHAIICOB PACIIONaraloTcs B He-
HOCpe}ICTBCHHOﬁ ©JIM30CTH OT aKCOHHOTO
XONMMKa, rfie HauuHaetTcs pa3Butue I1/1.
Biusocts BIICII, BO3HHKAOIIUX B TeJie

HelipOoHa, K aKCOHHOMY XOJIMHKY obecrieqn-
BaeT UX yJyacTHe B MeXaHHU3MaX IeHepaliii
I1. Omuako nomapistoniee OONLITHHCTBO
CHHArICcoB (B YaCTHOCTH, B Kope 60JIbIIOro
Mo3ra, corjacHo pacyeram, 98 %) Haxo-
IuTcA Ha nenapurax. [Imomans MemOpa-
HBI TeJla HeHApOHOB 3aHATa CHHaIlcaMy Ha
40 %, neunpuToB — Ha 75 %. CHHAINCOB B
xope 6oiploro Mo3ra B 40 Tric. pa3 60/b-
1lIe, YeM CaMHMX HEHPOHOB.

Mecmo eosnuxnoeenusn IIJ[ neipona.
®opmuposanue I/l HaunHaeTcs Ha MeM-
©paHe aKCOHHOTO XOJIMHKa (TeHepaTOpHBIN
MYHKT He#poHa). CHHaICH Ha HeM OTCYT-
CTBYIOT, BO30yAHUMOCTh MeMOpaHEl aKCOH-
HOTO XOJIMMKA B 3—4 pa3a peBOCXOIUT BO3-
6ynMMocTb MeMOpaHHI Tejla HelpoHa, 4To
obbsicHsieTcsA 6osiee BRICOKOH (IIpHMEpPHO
B 7 pa3) KoHIeHTpauHeil Na-xaHanoB Ha
aKCOHHOM XOJIMHKe (Ha HeM OTCYTCTBYET
muennHoBas o6onoyka). BIICII, Bo3Hu-
KalolIllie B TIOOBIX YYacTKaX COMBI HeifpoHa
CYMMHUPYIOTCS, UX CYMMapHO€ 3JIeKTpHUe-
CKOE€ TI0JIe JOCTUTaeT aKCOHHOTO XOJIMHUKA
¥ BbI3BIBacT ero memosspusanuio qo KIT,
B pe3ylbTaTe Yero HauMHaeT pa3sBUBaThCsA
IT/] Ha aKCOHHOM XOJIMHKE. DTO CBSI3aHO
C TeM, YTO IOCTOSIHHAS JUTMHH MeMOpaHE
Tesa HelipoHa (paccTOosSHHeE, Ha KOTOPOM
ucxonnasn amruturyaa BIICIT ymensbiaer-
csaHa 37 %) coctaBisier 1—2 MM, a inaMeTp
TeJa HelpoHa — Bcero JHInb 10—80 MxM.
ITosToMy 35eXTpuyecKoe Iojle HayaibHO-
ro Bo30yXIeHHsA aKCOHHOTO XOJIMHUKa 06e-
CITeYMBaeT ACTIOIAPHU3alINIo Tela HelipoHa
1o KII, B peayabrate yero BosHukaet I1/]
HelpoHa, KOTOPHIA POBOIUTCS [0 aKCOHY
K JIpYyTOX KJIeTKe.

Ha Bocxomsimeit yactu I1J] Heiipona
perucTpupyeTca rneperu6 Ha ypoBHe 30—
40 MB (3anepxxka B pasputuu I111), Bcien-
CTBHE TOTO 4YTO BO3GYAMMOCTL MeMOGpaHEI
Tena HelipoHa B 3—4 pasa HuXe Bo3Oyou-
MOCTH MeMOpaHBl aKCOHHOIO XOJIMHKA,
4YTO TAaKX€ sSIBJIsIETCA MOATBEPXIACHHUEM



6.4. XapaKTepucTHKa pacnpocTpaHeHHsi Bo3byxaeHusa B HHC

MB
+251 2

—254

_55

4

Puc. 6.2. Tunuuneni I1/] eitponos [THC:

1 — memnosnsipusanus; 2 — WHBepcusi, 3 — penosipu-
3anus; 4 — cnenoBas MNepIIO/IsIpU3alus; 5 — cre-
[0Bast AeTIONSIpU3alHs

ONHMCaHHOTO MexaHu3Ma ¢bopMHPOBaHUS
I meiipoHa (puc. 6.2). Takum obpa3oM,
IT[1 He#ipoHa — 3TO eNUHBIN OMHOBPEMEH-
HEBI# npoliecc BO30YXIEHUsI aKCOHHOTO
XOJIMHKA U Tejia HeHpoHa.

Poav dendpumoé 6 603HUKHOBeHUU 603~
Gyscoenun netipona. JleHIpUTHEIE CUHATICH
Ha3bIBalOT MOIYIATOPaMHU. DTO CBS3aHO C
TeM, YTO OHH yIajJeHH Ha 3HaYUTeJNbHOE
PacCTOsIHHE OT TeHepaTOPHOTO IYHKTa
HeHpoHa — aKCOHHoro Xoimuka. ITosTo-
MYy CyMMapHO€ 3JIeKTpHUYyeckKoe IMoje UX
BIICII He MoXeT BHI3BaTh HOCTATOYHYIO
JNEeNOIAPU3AIMI0 aKCOHHOIO XOJIMHMKa M
obecreunTs BosHMKHOBeHMe [1]1, a ompe-
ZleJIsieT TUIIb BO30YyOIUMOCTb HEHpOHa.

6.4. XapakTepucTuka
pacnpocTpaHeHH A
BO30YKAEHHA
B IIEHTPAJBbHOMH
HEPBHOM cucTeme

XapaxTep paclpocTpaHeHMs! Bo3OyxXae-
Hus B ITHC onpenensiercsi ee HeApOHHBIM
CTpOEHHEM — HaIHYMEM XUMHAYECKHUX CH-
HaricoB, MHOTOKpPaTHbIM BCTBJICHHUCM akK-
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COHOB HeHPOHOB, HAUTMYUEM 3aMKHYThIX
HeHpOHHHIX ITyTeH.

Bo36yxcoenue 6 neiiponnvix yenax ITHC
pacnpocmpanaemca MedsenRee, YeM B HEpB-
HOM BOJIOKHE, YTO OOBSICHACTCS HATHYHEM
Ha ITyTH XUMHUYECKUX CHHAIICOB, B KAXIOM
U3 KOTOPHIX X0 BOo3HMKHOBeHUs BIICIT
HMeeTCs CHHAINTHYecKas 3aaepxka. Bpems
MpoBeAeHNA BO3OYXIEeHUsA Yepe3 CHHarc
3aTpayuBaeTCs Ha BhlIeIeHUEe MEIUaToOpa B
CHHAIITHYECKYIO IENb, PACIIPOCTPAHEHHE
ero 10 ITOCTCUHaNTHYecKo MeMOpaHHI,
posHukHoBeHuWe BIICII u, Haxoneu, I1I.
CyMMapHasi 3alepXka Iepeiayu Bo30Oyx-
IIeHUs B HeMpoHe IIPH OOHOBPEMEHHOM
IOCTYIUIEHHH K HEMY MHOTHX UMITYJIBCOB
nocturaet 2 Mmc. YeM 6onblie YKCIO CH-
HAarCcoB B HEpPOHAJIBHOM LIETIOYKE, TEM
MeHbIe o0lnasi CKOpocTb paclpocTpaHe-
HMJ TT0 He# Bo3OyxneHus. 1o mareHTHOMY
BpeMeHHU pediekca, ToUHee, 110 HeHTpaIb-
HOMY BpeMeHH pediieKca MOXHO OPUEHTH-
POBOYHO pacCYMTaTh YUCJIO HEHPOHOB TOMU
WIK MHOW pednekTopHO# Iyru — caMoe
ObICTpO€e pacrpocTpaHeHUe BO3OyXIEHUA
B IBYXHeHpOHHOH pedaeKTOpHON Oyre
(HampuMep, KOJIEHHOTO pedJiekca).

B netiponnsix yensnx, 8 pepaexmopruix
dyzax 00HocmopoHHee pacnpocmpaKenue
6036yxcdenus OT aKCOHa OHOTO HelipoHa
K TeJy WIN JeHApHTaM ApYyroro HeipoHa
(Ho He 06paTHO), YTO OGBSICHsETCS] CBOM-
CTBaMH XMMHYECKUX CHHAIICOB, KOTOpHIE
MPOBOASAT Bo30YXIEeHHE TOIBKO B OMHOM
HaIlpaBJIEHMH (K MeIMaTopy YyBCTBUTE/Ib-
Ha TOJILKO MOCTCHHANTHYecKasi MeMOpaHa
M HEeYYBCTBUTE/IbHA [IpECHHANITHYECKAs).

B ITHC modicem ocyuiecmeanmoca: yup-
KYAAURUR 6036YNCOEHUA No 3GMKKYMbIM Hell-
POBNBM YenAm, KoTopas, o obLenpu-
HATOMY MHEHMIO, MOXET IIPONOIXaThCs
MHUHYTaMHU U Jaxe yacaMu. HypKyasauus
B036Y)KJ.ICHH$I — OJIHa M3 IIpUYMH ABJIC-
HUS mocieneicTBUA. C'-IHTaIOT, 4TO IHP-
KyIALMA BO30YXIeHHUsI B 3aMKHYTBIX Hel-
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Puc. 6.3. Lupkynsiuus Bo3byxaeHus B 3aM-

KHYTBIX HeHPOHHBIX IensAx o JlopenTo-ge-Ho:

1, 2, 3 — Bo30yxzawuIe HelpoHbI

POHHBIX LIeMAX — HauboJjiee BEpOSITHBIN
MexaHu3M ¢peHoMeHa KpaTKOBpEMeHHOMH
naMaTH. LupKynsius Bo3OyXIeHUs Mo-
XET OCYHIECTBAAThCA B LIelIM HEMPOHOB
(JTopento-ne-Ho, puc. 6.3).

B neiponnvix yensax ITHC nabarodaemen
uppaduayus (OT Nat. irradiare — 03apsTh,
OCBeIIaTh) 6036yMcdeHusn, 4To OOBSICHS~
eTCS BETBIEHUEM aKCOHOB (dueepeenyus)
HEeHpPOHOB (B cpelHeM HeilpoH obpa3syer
J10 1 ThIC. OKOHYAHUI) M KX CTIOCOOHOCTBIO
YCTaHABIHMBATh MHOTOYNCIEHHEIE CBSA3H C
IpYTUMU HelipoHaMU, HATHYHEM BCTaBOY-
HBIX HEMPOHOB, aKCOHBI KOTOPHIX TaKXe
BeTBATCS (puc. 6.4, A). iuBeprennus pac-
mupsieT cepy OeHCTBUSI KaXI0To HeWpo-
Ha. OnuH HelpoH, NMoChUIas UMIYILCH B
Kopy OOJBIIOTO MO3Ta, MOXET y4acTBO-
BaTh B aKTMBAallMH 0 5 ThIC. HEMPOHOB.
Hppanmarmio Bo3GyXmeHust MOXHO JIETKO
HabJIolaTh B ONBITE Ha CIIMHAJIBHOM JIsA-
I'yiKe, Korga craboe pasfgpaxeHue BbI-

CnuHanbHbEIE
HeHPOHBI

AddepeHTHl
Perentop

A o0— =

3pIBaeT crubaHue OJHOM KOHEYHOCTH, a
CWJIbHOE — 3HepTHYHbIe TBHXEeHHs BceX
KOHEYHOCTeH 1 Jaxe TyJIOBHUIA.

B ITHC nabaodaemca maxce Koneep-
2eHUUA 6030yxcdenun (npunyun obuezo Ko-
HeuHo20 nymu; OT JIaT. convergere — cOIN-
XaTb, CXOJIUTHCS) — CXOXJIEHUE BO30OYX-
IEeHUS pa3aUIHOTO MPOHUCXOXAECHHS IO
HECKOJIbKUM IYTAM K OIHOMY U TOMY Xe
HEUpOHY WIM HeHPOHHOMY ITyny (IIpHUH-
uun BopoHkH Illeppunrrona). O6mwsc-
HSIeTCs 3TO HAIUYHeM MHOTUX aKCOHHBIX
KoJUlaTepayieif, BCTaBOYHBIX HEeWpPOHOB, a
TaKxe TeM, 4yTo adbbepeHTHBIX IyTelt B He-
CKOJIBKO pa3 Gosblie, 4YeM 3¢pdepeHTHBIX
HelipoHoB. Ha onnom nefipone IIHC mo-
XeT pacrionaratecsi 10 20 ThIC. CHHAIICOB,
B MOTOHEMpPOHAaX CITMHHOTO MO3ra — JIo
10 TeIC. cHHamCcOB. SIBIeHNe KOHBepreH-
uuu Bo3byxneHusa B [ITHC umeer mupo-
KOoe pacnpocTpaHeHue. [IpruMepoM MoXeT
CIIYXUTh KOHBEPreHIIMs BO30yXIeHU Ha
CIIMHTIPHOM MOTOHe#poHe. Tak, X ogHo-
MY 1 TOMY Xe CITHHAJIBHOMY MOTOHEHPOHY
noaxonaT nepBUyHbie adpdepeHTHLIE BO-
JIOKHa (cM. puc. 6.4, b), a Taxke pasnny-
Hble HUCXONSIINE ITYTH MHOTUX BBIIIETe-
XallUX LEeHTPOB CTBOJIa MO3Ta U APYTHX
otaenoB LHHHC.

SIBneHHe KOHBepTeHIIMK BechMa BaX-
HO: OHO o0ecIIeYHBaeT, HaIpHUMep, YJacTre
OHOTO MOTOHENpPOHA B HECKOJBKUX pa3-

Kopa
607IBIIOrO MO3ra

I

——

a-Morto-

Slapa cTBoma Moara

Petnxynsipnas dop-
MallKs CTBOJIa MO3ra

|\ HeifpoH

/'

Addepentsr

b

Puc. 6.4. luBeprenuus apdepeHTHBIX JOpCcaTbHEIX KOPEIIKOB Ha CIIMHAIbHbIE HEXPOHDI, aKCOHBI
KOTOPBIX, B CBOIO OYepeb, BETBSITCS, 06pa3ysi MHOTOUHMC/IEHHbIE KoJUTaTepain (A), U KOHBepreHIHs
addepenTHBIX NyTell oT paznuyHbix otaesnoB [IHC Ha o-MoToHelpon cnunHoro Mosra (b)



6.5. CBoiicTBa HEpBHEIX UEHTPOB

JUYHEIX peakuusiXx. MoToHeHpoH, UHHep-
BUPYIOIIHA MBIIIIE IJIOTKU, y4acTBYeT B
pediexcax rrIoTaHusA, KalljisA, COCaHHUs,
YHXaHbsl ¥ JbIXaHUsl, oOpa3yst obLIHii KO-
HEYHBIA NYTh JUISI MHOTOYMCICHHEIX ped-
JIeKTOpHBIX AYT. [IOCKONIBKY Ha OMMH MO-
TOHENPOH MOXET KOHBepIrMpOBaTh MHOXe-
CTBO KoJuiaTepaieil akcoHoB (o 20 TrIC.),
reHepanys I1]] B KaXaplit MOMEHT 3aBUCHUT
oT of11eil cyMMBI BO30YXNAWIUX U TOp-
MO3HBIX CHHaANTUYecKuX BiIusaHui. [1]]
BO3HMKAIOT JIMIIL B TOM cClyYae, Koraa
rpeobiananoT Bo30yxIaole BIHUSHUA.
KoHBepreHiusa MoxeT JHO0 6JIOKHpPOBATh
TIpoLiecC BOSHUKHOBEHHUSA BO30YXIeHUS Ha
o0IuX HeipoHax BeileACTBHe Ipeobiaana-
HUSA TOPMO3HBIX BIUSIHUM, 1100 0beryarh
B pe3yJabTaTe MPOCTPAHCTBEHHOM CyMMa-
1uu oanoporosrix BITCII.

Baxcnoii ocobennocmeio pacnpocmpane-
Hus 6030yxncdenun 6 ITHC neanemes mo, wumo
OHo Ae2Ko Oaoxupyemcs ghapmaronozunecku-

A

Puc. 6.5. Cymmanus Bo3byx-
IeHU B HEHPOHE:

A — Bpemennas: oaun ctumyn (T)
u nBa crumyna (TT) Be3bBatoT
noxnoporoseiii BIICII, Tpu nocne-
nosarenpupx ctumya (1TT) obe-
CneyyBalT BO3HUKHOBeHHe II]I;
B — mpocTpancTBeHHas cymmanms:
paszesibHble OAUHOYHEIE paspaxke-
HMs (1 ¥ 2) BBI3BIBAIOT NOANOPOro-
Boie BIICII, ogHoBpeMeHHEIe ABa
pasfipaxkeHHs BhIabIBatoT I1]]
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MU npenapamamu. DT0 HaXOOUT LIMPOKOe
MpUMeHEeHNe B KIMHUYECKOH NpaKTuKe.
B $M3HO0IOTHYECKUX YCIOBHSIX OTpaHUYe-
HHUA pacNpocTpaHeHUsI BO3OYXIEHUS 1o
IIHC cBsizaHb! ¢ BKIIOYEHNEM Helipodu-
3MOJIOTMYECKHUX MEXAHU3MOB TOPMOXEHUS
HelipoHOB. PaccMoTpeHHEBIe ocobeHHOCTH
pacnpocTpaHeHUs BO30yXIeHUs MO3BO-
JAIOT MOHSTh OTIUYMTEIbHBIE CBOMCTBa
HEPBHBIX LIEHTPOB, ONpeAeNsolue ux
POJIb B peryIsauuy GyHKUUI opraHu3mMa.

6.5. CBoiicTBa HEPBHBIX HEHTPOB

CBolicTBa HEPBHBIX IIEHTPOB CBM3aHHI C
HEKOTOPBHIMU 0COGEHHOCTSMHU pacipo-
ctpanenns Bo3oyxnenus 8 LITHC, oco6ri-
MH CBOMCTBaMM XUMHYECKHUX CHHAIICOB U
CBOMCTBaMM MeMOpaH HEPBHBIX KJIETOK.
Hepenwm yenmpam ceoticmeenno sae-
AeHue cymmauuu 6036yxncoenutl, OTKPHITOE
U. M. CeuenoBriM (1868) B ombITe Ha Jis1-

BIICIT

I%
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rymKe: pa3paXeHHe KOHEYHOCTH cIabbl-
MM PEAKMMHU MMITYIbCaM{ HE BHI3BIBAET
peakL{H, a Gojiee 4acTsie pasfpaXeHHs
TaKMMU Xe cJ1abbIMU UMITYJIbCaMHU COTIPO-
BOXIAIOTCHA OTBETHOM peakuued — Jsi-
rylIKa coBeplIaeT NphiXoK. Pasmuyaror
BpeMEHHYIO (TIOC/IeN0BAaTENbHYIO) U TIpO-
CTpaHCTBEHHYIO CyMMalluH (pHc. 6.5).

BpeMeHHass cyMMalUHud No-
Ka3aHa Ha pHc. 6.5, A: cieBa — cxeMa
UL 3KCIIEPUMEHTAIBHOTO TeCTUPOBAaHUSA
3¢ ¢ eKTOB, BEI3LIBAEMEIX B HEHPOHE PUT-
MUYECKOM CTUMYISILUEH aKCOHa; cIipa-
Ba — 3aIlHMCh, KOTOpas IIO3BOJISAET BUIETh,
gyto ecnd BIICII 6picTpo ciaemyioT Apyr
3a IpYroM, TO OHM CYMMHpYIOTCcs 6iaro-
Jlapsi CBOEMY OTHOCHUTEIBHO MEUIEHHOMY
BpeMeHHOMY XOAy (HECKOJIbKO MMJIIIH-
CEKYH/), HOCTUTasi B KOHIIe KOHIIOB I1O-
poroBoro ypoBHsA. BpeMeHHass cymMalus
obycioBeHa TeM, uto BIICII ot npenpimy-
LIETo UMITYJbCa ellle IIPONOIXKAeTCs, Koraa
TIPUXOIUT cliexyomuit umiyisc. [losTomy
JaHHBIN BHI CYMMallMM Ha3bIBalOT TakKXe
nocjenoBaTeJbHOM cymmauuei. Ee poip
CBsi3aHa C T€M, YTO MHOTHe HelpOHHEIe
MPOLIECCH] UMEIOT PUTMHUYECKHI XapaKTep
H, TaKUM 06pa3oM, MOTYT CYMMHUPOBAThCS,
JaBasi Ha4aso BO30YXIEeHHIO B HEMPOHHEIX
o6beIMHEHHUAX HEPBHEIX LIEHTPOB.

IlpocTpaHcTBeHHas cyMMa-
11 ¥ 51 TIPOWLTIOCTPHPOBaHa Ha puc. 6.5, K,
IJie IT0Ka3aHo, YTO pasfiebHas CTUMYJIA-
LA KaXIOro U3 JBYX aKCOHOB BHI3HIBaeT
nonnoporosriét BIICII, Torna Kak npu
ONHOBPEMEHHOM CTUMYIAIIMM OOOHX aK-
coHoB Bo3HuKaeT [1[I. [TpocTpancTBeHHas
CyMMalIlisl CBsI3aHa ¢ Takoif 0cOGeHHOCTHIO
pacTIpoCcTpaHeHHsI BO30YXIeHUsI, KaK KOH-
BEPreHuus, T.e. CXoxXiIeHue MHOTHX adde-
PEHTHBIX IIyTel K OMHOMY M TOMY Xe IieH-
TPy (cM. pumc. 6.5, B).

s nepenozo yenmpa xapaxmeprno no-
caedericmeue — 3To NPOIODKEHHE BO3OyX-
JAC€HHUsI HEPBHOTO LICHTpa ITOCJIe NpeKpa-

INeHUA MTOCTYIUIEHUS K HeMY HMMITYJIbCOB
no adp¢epeHTHRIM HEPBHBIM ITyTsIM. [1aB-
HOH NpUYUHOHN MociieNeHCTBUS ABISAETCS
HUPKYASAUHUSA BO3OYXIEeHHUST IO
3aMKHYTHM HEHPOHHBM MHe-
nsaM (cM. puc. 6.2), KoTopass MOXeT IIpO-
IIOJIXAaThCsl MUHYTHI U laxe 4achl. TakuMm
o6pa3oM, oco6EHHOCTb paclpoCTPaHEHUs
B0o30yXIeHHs (ero IUPKyIALMs) obecre-
ypBaeT Apyroe spieHue B THC — mocie-
neicteue. [TocmeneiicTBue UrpaeT BaxXHe -
LIYI0 poJib B IpolieccaXx o6y4eHUss — 3TO
HavyaJIbHBII 3Tam Ipouecca 3alloMAHaHWs
uHdopMauuu. OueHb KpaTKoe nocienei-
CTBME (HeCATKM—COTHH MHJUIMCEKYH])
obbAcCHSETC MPONOJNXAaKWIIUMCS
cymectBoBauueMm BIICII, Ha
¢$oHe KoToporo BosHMKaeT Heckobko I1]1.
TakuM Xe KpaTKUM TocieeifcTBe MOXET
OLITh IIPH TOBTOPHOM TMOABIEHHUH
crieqoBOH memoJdsApU3al UM, 4YTO
cBoiicrBeHHo HeitpoHaMm ITHC. Eciu cne-
Jopas nernonspusaius gocturaet KII, To
po3uukaet IIJ1. [TocneneiicTBue crocob-
CTBYET IPOSBJICHHUIO CJICAYIOIINX CBOHCTB
HEepBHEIX LIEHTPOB.

Hepenwie uenmpui o6aadarom nocmosn-
noii (ponoeoil) axmuenocmoio (monycom),
4YT1O O0OBSICHAETCA: 1) CHOHTaHHON aKTHB-
HocTblo HeipoHoB ITHC; 2) BiusHMAMH
BAB (MeTaGoauThl, FOPMOHBI, MEAUATOPEI
M Ip.), DUPKYJIUPYIOIIHUX B KPOBH W BJIHSI-
0LYX Ha BO30yIuMOCTh HEHPOHOB; 3) ad-
dbepeHTHOH MMITyIbcallMeH OT pa3IUYHbIX
pedIeKCOTEeHHEIX 30H; 4) LHUPKYIsAIUeH
Bo36yxnenus B LTHC; 5) cymmauueit Mu-
HMATIOPHEIX TOT€HIIUATIOB, BOSHUKAIO KX
B p€3yJIbTaT€ CIIOHTAHHOTO BHIACIICHHA
KBaHTOB MeaHaTopa U3 aKCOHOB, o6pa3y-
JOLIUX CHHAIICH Ha HelpoHax.

3HavyeHne POHOBOI aKTHBHOCTH HEPB-
HBIX LEHTPOB 3aK/II0YaeTcA B 00ecTeYeHUU
HEKOTOPOT'O MCXOAHOTO YPOBHA HESiTEIIb-
HOTO COCTOSIHMSA LieHTpa M 3¢ eKTopoB.
10T YPOBEHb MOXET YBCIINYHUBATBCA WIH
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yMeHbIIaThcsl B 3aBUCHMOCTH OT Kojeba-
HHUH CyMMapHOW aKTMBHOCTH HeWpOHOB
HEpBHOTO LIEHTpa-peryiasitopa u obecne-
YHBaET IBOSKOE BIUsIHUE Ha NesITEIBHOCTD
IpPYTUX LIEHTPOB H perynaupyeMoro pabo-
4ero opraHa — CTHMYJIHpYIOlliece U yTHe-
Tapliee.

Hepenwim yenmpam npucywa mpanc-
gopmayun pumma 6036yxcoenun — n3Me-
HEeHHe YHCJa UMITYJIbCOB, BOBHHKAIOIIUX
B HeHpoHax HeHTpa Ha BLIXOAE, OTHOCH-
TeAbHO YHCJIa UMITYJIBCOB, MOCTYMAIOLINX
Ha BXOJ JaHHOTO LeHTpa. TpaHchopMarius
pUTMa BO30YXIEeHUS BOIMOXHA B CTOpPO-
HY KaK YBEJIW4YCHUs, TaK ¥ YMEHBIICHHUS.
YMeHbIIeHHEe YUCla MMITYJIbCOB B HEPB-
HOM LIEHTpe OOBSICHAETCA CHHUXEHUEM
BO30YOHMOCTH MOCNEIHEro 3a cYeT Mpo-
LIeCCOB Tpe- M IOCTCUHAIITHIeCKOTO TOp-
MOXEHHsI, a TaKXe U3OBITOYHEIM ITIOTOKOM
addepenTHbIX UMNYIbCOB. [Ipu GonpLIOM
nortoke adpdepeHTHRIX MMITYJIbCOB, KOraa
yXe BCce HEMPOHBI LIeHTpa WX HEHPOHHOTO
nysna Bo30yXaeHbl, JajbHelIIee yBeIude-
HUe adpPepeHTHBIX BXOJIOB HE YBETUIMBAET
YUCIO BO3OYXIEHHBIX HEMPOHOB M HEpPB-
HBIX UMIYJIbCOB Ha BhIxoae. M3 ckazaH-
HOTO BMOHO, YTO BhiAeleHHe HeHOMeHa
«oKKin03usa» (no llleppunzmony, «3axy-
nopka»; ot nat. occlusum — 3aKpuIBaTh) B
Hacrosiliee BpeMs IpelCcTaBIsgeTcs Helle-
JlecooGpa3HbIM, HECMOTPSI Ha TO, YTO 3TOT
dberomed U GUrypHDYeT B COBpeMEHHOM
JIUTepaType. YBeIHYEHUIO YHCIIa MMITY/Ib-
COB, BO3HUKAIOIIMX B LIECHTpPE B OTBET Ha
adpdepeHTHYIO MMIIYIBCALHMIO, CIIOCO6-
CTBYIOT MppaiMalua Ipolecca Bo3dyxine-
HuA (cM. 1. 6.4) ¥ moceneicTBHe.

Baxcneiauum ceolicmeom nepenvix yen-
mpo6 R6AREMCA UX RAACIMUMHOCMS — CIIO-~
CoOHOCTD K HepecTpoiike GYHKIMOHAIb-
HBIX cBoMcTB. IlacTHYHOCTE BKIIOYaET
psin peHOMEHOB.

CuHamnTuyecKkass MOTeHIHa-
UM — yaydYlleHHe IPOBEJACHHUSA B CH-

Harcax Inocjie KpaTKOBpeMEHHOM MX aK-
TUBaLlMM, KOTOpas BelleT K YBEJIMYEHHIO
aMIUTUTYAB] [TOCTCHHATITUYECKHUX TIOTEH-
umnaoB. CreneHb BRIPaXE€HHOCTH IMOTEH-
LMaLIMH BO3pacTaeT ¢ yBEIMYEHUEM 9acTo-
Thl MMITYJIbCOB; OHO MaKCHMAaJbHO, KOrna
MMIYAbCH TOCTYNAIOT ¢ UHTEPBAJIOM B
HeCKOJIbKO MUWUTUCEKYHI. [TUTeTbHOCTD
CHHAIITHYeCKOH MOTeHIIMAlIUM TI0CTIe OJIU-
HOYHEIX CTUMYJIOB Majia; [ocJie pa3lpa-
Xalolled cepud OHa MOXET COCTaBIIATh OT
HECKOJIBKUX MUHYT IO HECKOJIBKHMX 4acoB
U JaXe HeCKONbKUX AHel. OnHOH U3 mpu-
YUH BO3HUKHOBEHMS CUHANMUYECKOU no-
meHyuayuu ABAsAETCA HakoIuieHHe Ca?t
B IIpeCUHAaNTHYECKUX OKOHYAHHUSIX, ITO-
ckosibKy Ca®*, KoTOpBIii BXOAHT B HEPBHOE
oKoH4YaHUe Bo BpeMs I1JI, cmocobeTByeT
BEHICBOGOXIEeHHIO MeAHaTopa. BaXHEIM
$baKTOpOM ABNSIETCA YCKOPEHHE CHHTe3a
peLenTOpOB M Meauaropa, MoOWIn3aIus
MTy3BIPHKOB TIPH YacTOM MCITONb30BaHHHU
cuHancoB. HanpoTus, npu peIKoM Hc-
IOJIb30BaHNY CHMHAIICOB CHHTE3 MeIHaTO-
POB YMEHBILAETCH — BaXHeiilliee CBONCTBO
IIHC. ITostoMy dpoHoOBast aKTUBHOCTb HEM-
POHOB CTIOCOOCTBYET BOSHUKHOBEHMIO BO3-
OyXIeHHs B HEPBHEBIX LIeHTpaX, ITOBEILIaeT
ero GyHKIIHOHaIbHEIE BO3MOXHOCTH.

B cayuae daumenvnoii cunanmuueckoii
nomeHyuayuyu TJIaBHYI0 pOJIb UIPAOT Me-
Tabonuyeckue MPOIEeCCH, 3allyCKaeMEIe
B HelpoHax ¢ moMolubsio MeTtaboTpol-
HBIX PeLleNITOPOB M BTOPHIX IIOCPETHHUKOB.
B yactHocTH, akTHBUpYIOoTCs Ca-3aBHCH-
MBbIe [IpoTeaskl, 4To BeleT K 3 eKTUBHO-
CTH CMHamnTH4YecKoi mepenayn. OcobeHHO
[IPOJOJLXKUTENbHA CHUHANITUYeCcKasl [TOTeH-
LHAaLMs B pe3yJIbTaTe aKTMBALIMN CHHTE3a
HEHPOMOIYISITOPHEIX TENTUAOB (3HAOP-
duHbl, 3HKedanuHbl, aHrHoTeH3UH II).
HNHTeHcUBHOEe GYHKIIMOHHpOBAHUE CH-
HAallCOB BelleT K MMEeTNHHU3ALNH NIpeCH-
HaITHYeCKHUX OKOHYAHUM U yBeJIUYEHHUIO
3¢ PeKTUBHOCTH INepeaaqyH, 4YTo, ITO-BHIM -



I'mapa 6. LleuTpasibHast HepBHas CHCTEMaA

114

MOMY, CBI3aHO C MEHbLIEH yTeYKoi HOHOB
yepe3 HeynpabjsgeMble KaHalbl (MHEIHH
sBJIsIeTCS U30JIATOPOM).

3naueHue cCUHaAnMuU4ecKoli nomeHyuayuu
3aKJII04YaeTCs B TOM, YTO OHO CO3[1aeT IIpel-
MMOCHUIKM YJIYYIIEeHMsA IIPOLIeCCOB Iepepa-
60TKH HHGOPMallMM B HEpOHaX HEPBHBIX
LIEHTPOB, YTO KpaiiHe BaXHO, HalpUMep,
U1 oOy4eHMs B Xolle BHIpabOTKM OBUra-
TeJIbHBIX HaBBIKOB, YCJIIOBHEIX pedIeKCOB,
3antoMHUHaHusA aioboit uHPopmanuu. Ilo-
BTOpHOE BO3HUKHOBEHME SIBJIEHUI NIOTEH-
LIMAlMH B HEPBHOM LIEHTpE MOXET BHI3BaTh
repexo]l MocaeIHero U3 o6BIYHOTO COCTOSI-
HUSA B IOMHHAHTHOE, XapaKTepH3yIolleecs
pPSAZIOM HOBBIX CBOMCTB, KOTOpEIE paccMa-
TPUBAIOTCS HIXeE.

JdomMuuanTa (oT nar. dominans —
TOCHOACTBYKOINHI) — 3TO CTOWKMI ro-
CIONCTBYIOLIMHA oyar Bo3OyXIeHUs B
OHC, nonyuHsaomMui cebe GyHKIUH
JpYTUX HEPBHBIX IIeHTPOB. SIBIeHUe J0-
MHHAHTBI OTKPLUT A. A. YxToMckuif (1923)
B OIMBITax C pa3ipaXeHWeM IBHTaTeJIbHBIX
30H KOPHI O0JIBLIOTO MO3Ta, BHI3BIBAIO MM
crubaHue KOHeYHOCTH XuBoTHoro. Kak
BBIACHWIOCH, €CJIM pa3fpaXaTh KOPKOBYIO
JBUTATEIbHYIO 30HY (HanpuMep, cruba-
HHMe HUXHEH KOHEeYHOCTH) Ha ¢oHe CHITb-
HOTO MOBBILIEHUS] BO3OYIMMOCTH APYTOro
HEPBHOTO LIEHTPa, CTUOAHUA KOHEYHOCTH
MOXeT He Mpou30iTH. PasnpaxkeHue aBu-
raTeJIbHOM 30HBI BBI3BIBAET PEAKITUIO TOTO
OpraHa, IeATeJIbHOCTh KOTOPOTO KOHTpO-
JINPYETCsl TOCHONCTBYIOIIUM, T.€. JOMH-
HUPYIOINUM, B OJaHHEIH MoMeHT B THC
HEPBHBIM LIEHTPOM, HAIlpUMep LIEHTPOM
MOYEHUCITyCKaHus.

Homunanmuoe cocmosmue nepenozo
YeHmpa MOXHO IMOJYYUTH MHOTOKPaTHOM
NochIKo# ap¢epeHTHBIX UMIIYJIBCOB K
omnpeneseHHOMY LUEHTPY, TYMOpPaJIbHEIMU
Ha Hero BIUsIHUSIMU. Posb ropMOHOB B 06-
pa3oBaHUU OJOMMUHAHTHOTIO OoY4yara BO36y)K—
IIEHMsA NEMOHCTPUPYET OIBIT Ha JIATYIIKE:

BECHOM y caMIla paslipaxcHue Jawoboro
y4acTKa KOXH BHI3bIBaeT He 3allMTHHIH
pediekc, a ycuwieHNe OOHMMATEIbHOTO
pednekca. B yclnoBUsIX HAaTypaJIbHOTO TIO-
BeNEHUsI JOMHMHAHTHOE COCTOSTHHE HEPB-
HEIX LIEHTPOB MOXeT OBITb BHI3BAHO Me-
TaboJMYeCKMMU CABUTaMHU IIOKa3aTeaei
BHYTpeHHeH cpelbl, HalpUMep Xaxna,
BO3HUKAIOIas TPH IMOBHILIEHHH OCMO-
JISUTBHOCTH KPOBH.

Ihasnvie ceolicmea domunanmmuozo oua-
2a 6036yxcdeHus: MHEPLIMOHHOCTh, TMOBHI-
nieHHasi Bo30youMOCTh, CITocoOHOCTDb pe-
ardpoBaTh Ha BO3OyXJIeHHs, UppPaIUHpY-
omue mo [[HC, cToiKocTh BO3HMKILIETO
BO30YXIeHUSI, CIIOCODHOCTh OKa3bIBaTh
yTHeTaplllee BAUSHUE Ha I[€HTPhI-KOHKY-
PEHTH U ApYTHE HEPBHBIEC LIEHTDHI.

Buonozuueckan poav domunanmuozo
ouaea o36yxmdenun ¢ L[HC 3akiovaetcs
B TOM, YTO Ha ero ocHoBe ¢opMUpYyeTcs
KOHKpeTHas IPUCIIOCOOHTeIbHAS IesITe b -
HOCTb, OpHEHTHPOBaHHasl Ha JOCTIKEHHE
MOJIE3HOTO pe3yibTaTa, He0OX0OUMOTO JUIst
yCTpaHeHMs NMPUYMH, MTOANePXUBAIOIIUX
TOT UIY UHOW HEPBHHIN LEHTP B IOMH-
HaHTHOM cocTossHuHM. HanpuMep, Ha Gaze
JOMMHAHTHOTO COCTOSIHMSA LIEHTpa rojona
peanun3syeTcsl MUILeAOOkBaTeIbHOE MTOBe-
IeHre, Ha 6a3e JOMMHAHTHOTO COCTOSHHS
LIEHTpa XaXIbl MMoOyXnaeTcs MOBeIeHUe,
HaTlpaBJIeHHOE Ha MOMUCK BOIbl. JJOMHHAHT-
HEIe B3aMMOAEUCTBHUS IBYX BO30YXKAEHHBIX
LIEHTPOB JIeXaT B OCHOBE 3aMBIKaHUA Bpe-
MEHHOM CBSI3M IIpU BEIPAOOTKE YCIOBHBIX
pediaexcoB. JJIOMUHaHTHOE COCTOSIHHE
IBUTaTebHBIX LIEHTPOB obecliedYUBaeT
BBITIOJIHEHUE aBTOMATH3UPOBAHHEBIX pe-
aKkuMii (HanpuMep, pabota Ha KOHBelepe,
BBIIIOJTHEHUE KOMIUTEKCa TMMHACTUIECKMX
yIpaXHEeHWH U T.IL.).

CuHanTtuvyeckas Oenpeccus
(YTOMJIIEMOCTh HEPBHBIX LIEHTPOB U BOC-
CTaHOBJIEHHE paboTOCIOCOGHOCTH IIOCIE
OTHBIXa) TAKXKeE SBISETCA OAHUM U3 BapH-
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aHToB IwtacTuyHoct HHC. YTomisiemocTs
HEPBHBIX LHEHTPOB NMPOAEMOHCTPUPOBAI
H. E. Beenenckuil B oIbITe Ha IpeTiapare
JIATYIIKH TPH MHOTOKPaTHOM peduiekTop-
HOM BBI30BE COKpallleHUS UKPOHOXHOM
MEILIIE C IOMOIIBIO PasapaxeHus n. tibi-
alis vt n. peroneus (puc. 6.6). B aToM ciryuae
PUTMHYECKOE pa3fipaXeHHe OJHOTO He-
pPBa BEI3EIBaeT PUTMHYECKOE COKpallleHUe
MBIIIIEI, KOTOPOE IOCTENEHHO oclabeBaeT
BILIOTH A0 IOJTHOTO mpeKpaiueHus. Ilepe-
KJII0YeHHe pasipaXeHHA Ha JIpyroi HepB
cpa3y Xe BhI3BIBaeT COKpallleHHe Toi Xe
MBIIILBI, YTO CBUAETENBLCTBYET O JIOKAIMU-
3allM¥ YTOMJIEHUsI He B MBIILe, a B LIEH-
TpaJbHOM 4acTu pedraekTopHOU AyTH (CM.
puc. 6.6). IIpu aTOM pa3suBaeTcs ociabie-
HUe peakIIMM HeHpoHHoTro IyJia Ha abde-
PEHTHBIE UMITYIBCHI, BEIpaXarolieecs B CHU-
XEHUHU TOCTCUHANTHYECKHX HOTEHIATOB
BO BpeMsI JUITMTE/IFHOTO pa3ipaXeHWs WIN
mocye Hero. OHO OOBACHSETCS PacXolo-
BaHHWEM MelMaTopa, CHIDKEHIEM YyBCTBU-
TEJIBPHOCTH MOCTCUHAINTHYeCKOM MeMOpa-
HbI K MeIHaTOpy BcJIeCTBHE HAaKOIICHUS
MeTabOoJIUTOB, 3aKMCICHUEM cpeddl IpH
JTUTEIBHOM IpOBeeHHH BO3OYyXIeHU
IO OJHUM U TeM Xe HEUPOHHBIM LIEMSIM.

Oco60 BaXHBIM BapHaHTOM ILIACTHY-
HOCTH HepBHHIX LIEHTPOB SIBJISIETCA KO M -
NeHCAalUsd HapyWeHHBX GyHK-
LM #A Tociie MOBPEeXAEHMUS TOTO WM UHOTO
LieHTpa. XOpOIIlo U3BECTHE KIIMHUYECKHE

Puc. 6.6. CxeMa omnnita
H.E. Beeaenckoro, ui-
JIIOCTPUPYIOLIETO JIOKATH-
3aI[UI0 YTOMJIeHHS B ped-
JIEKTOPHOM AyTe:

—a—?—,-(o_ —

HabnioneHuns 3a OONBHBIMM, Y KOTOPHIX
rocJie KpOBOU3JIMAHNMN B BEIIECTBO MO3ra
MOBPEXAAIUCh LIEHTPH PETYIALUN MBI-
[IEYHOTO TOHYca U aKTa XoAbOH. TeM He
MeHee, CO BpeMEHEM OTMeYaloch, 4TO Ma-
pajJM30BaHHasd KOHEYHOCTD Y TaKUX GOJb-
HBIX MIOCTETIEHHO HAYHHAET BOBJIEKAThCS B
JIBUTaTeJIbHYIO aKTUBHOCT, [IPU 3TOM HOp-
MaJIU3yeTcsi TOHyC ee MbIL. Hapyiennas
JBUraTeIbHas GYHKLIMSA YaCTUYHO, a HHO-
IZla U ITIOJHOCTBIO BOCCTAaHABIMBAeTCs 3a
cyeT GoJIbINef aKTUBHOCTH COXPAHUBIIUX-
cs HEpPOHOB M YBeTUUEeHUS BETBJICHUS UX
aKcoHa (CIpayTHHT), a TaKXe BOBJICYEHHsI
B 3TY QYHKUMIO IPYTHUX, «paccesHHBIX»
HeHpOHOB B Kope OOJIBIIOro Mo3ra ¢ Io-
MOOHBIMU GYHKIUSMHU. B ciydae momoi-
HUTEJBHOTO BETBJCHUS aKCOHa HeMpoHa
BO3pacTaeT BO3MOXHOCTb YIYYLIEHHA HH-
HepBallU{ MBIMICYHBIX BOJOKOH. DTOMY
CITOCOOCTBYIOT pery/sipHbIe MacCHUBHBIE U
aKTUBHBIE IBUXEeHUs opraHa, GYHKIIUA
KoToporo HapyluieHa. Ilporeccsl Bo3Gyx-
nenusi B HHC nocrosiHHO B3auMonecTBy-
IOT ¢ TpolleccaMy TOPMOXEHHs, YTO obe-
CITEYMBaAET COIJIaCOBAaHHYIO AEATEIbHOCTD
HEePBHEIX IIEHTPOB.

I[HC secema uyscmeumensta k usmene-
HUAM éHympeHHel cpedul, HATIPUMED K HU3-
MeHEeHHIO I'a30BOT0 COCTaBa KPOBH, COAEP-
XaHUsA TJII0KO3El B KDOBH, TeMIlepaTyphl,
a TakKe K BBOIHMMBIM C JiedueOHOM LeIbIo
pPa3TMYHEIM dapMaKoJOrHYecKUM TIpera-

Meiuia

1 — pasapaxenue Gonblie-
GeproBoro Heppa; 2 — pa3-

] ] BonbuieteprioBerit
1 HepB
[ I Maso6epuoBbiit

IpaxeHne ManobeproBoro 2

HepBa, 3 — KpHMBas COKpa-

UleHHMil NOJNYCYXOXMIbHOM
MBILINBI JISITYIIKY

: K[:: ([[[m HepB
3
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paTaM. B nepByio o4epens pearupyior cu-
Harchl HeipoHOB. OcoGEeHHO YyBCTBUTEIb-
unl Heitponsl ITHC x HemocTaTOYHOCTH
[JII0KO351 ¥ Kuciopona. Eciu comepxaHue
[JIIOKO3bI B KPOBH B 2 pa3a HUXE HOPMBI,
MOTYT BO3HUKHYTb cynoporu. Tsxessie 1mo-
CJIeICTBYS JUISl OpTaHH3Ma BEI3BIBAET Hello-
CTaTOK KHcIopona B KposH. [IpexpameHue
KpOBOTOKa Bcero JMIIG Ha 10 ¢ mpuBoauT K
OYEBHUIHBIM HapylIeHUAM (YHKIUHA MO3-
ra, 4yeJIOBEK TepsieT cosHaHue. [Ipekpaiue-
HHMe KPOBOTOKa Ha 8—12 MUH BEI3BIBaeT
HeoOpaTHMble HapyIIeHHs NesITeTbHOCTU
Mo3ra: morubaT MHOrHe HEHPOHHI, B ITep-
BYIO o4epelb KODKOBEIE, YTO BEHET K TH-
XKeJIBIM ITOCIEACTBUAM. BTO HEOOXOIMMO
YYHTHIBATh BO BpeMs OIIEpaTHBHHIX BMe-
IaTeJIbCTB Ha CepAlle, IPH peaHUMalluu
TOCTpanaBIIEro.

6.6. IlocTcuEaAnITHYIECKOE
TOPMOKEHHE

Hcemopus. TopMOXeHH e — aKTUBHEIA
HEepBHBII Ipollecc, pe3yJIbTaToM KOTOPOTo
ABJsIeTCs TIpeKpallleHHe WM ocIabieHue
Bo36yxneHus. TopmoxeHue Bcerga BO3-
HHKaeT Kak cielnctsue Bo3oyxnenus. Ilpu
3TOM TOPMO3HEIE HEHPOHBI aKTHBUPYIOTCS
MeaMaTopaMy Bo30YXHalOMIMX HEHPOHOB.
Topmoxenne B IIHC orkpsi1 Y. M. Ce-
49eHoB (1863). B omeITe Ha TanaMuyeckoi
JIATYIIKe OH ONpeNeisil JIATEHTHOE BpeMsi
crubarenbHoro pediiekca MpHu IMoTpyxe-
HHM 3aTHEN KOHEYHOCTH B cJ1abblif pacTBOp
CepHOM KUCIOTHI. BhisiBlI€HO, YTO JIaTeHT-
Hoe Bpems pediiekca 3HAYUTEIBHO YBe-
JINYMBAETCSI, €CIM Ha 3PUTEJbHEIA Gyrop
TIPEBAPUTENBHO MOJIOXHUTh KPUCTAIUINK
nopapeHHoit conn. OtkpritHe U. M. Ceue-
HOBa MOCIYXHWIO TOJTYKOM K JaTbHeHIITHM
HccnegqoBaHusaM topmoxenus B ITHC.
B yactHocTH, ®. Toxsu (1870) o6Hapyxmn
MPOSABJIEHUS] TOPMOXEHHUs IIaraTeJbHOro
pediexkca y cmuHalIbHOM cobaku mpu Me-

XaHUYeCKOM pasfpaxXeHuH XxBocta. Hamu-
Yye CHelHATbHBIX TOPMO3HBIX CTPYKTYD B
TpOJOJITOBAaTOM Mo3re Joka3zan X. Meryd
(1944). B omnriTax Ha KoIlIKaxX IIp¥ H3YyYeHHH
pasrubarenpHoro pedexca OH YCTaHOBMI,
YTO pa3fipaxeHue MeOUaTbHOM YacTH PO
MPOAOJTOBaTOTO MO3ra TOPMO3UT pedJieK-
TOPHYIO aKTUBHOCTb CITMHHOT0O Mo3ra. M3-
BECTHO JIB€ Pa3HOBMIHOCTH TOPMOXEHMS:
rpe- M MOCTCUHANTUIECKOE.

Omkpumue nocmcunanmu4eckozo
mopmoxcerun. JI. Dxxic (1952) mpu pe-
TUCTPALIMU ITOTEHUAJIOB MOTOHEHPOHOB
CITMHHOTO MO3ra y KOIIKM BO BpeMs pas-
JpaXxeHUs MBIIIEYHBIX apdepeHToB rpym-
el la 3aperUCTpUpOBall B MOTOHEHPOHAaX
MBIIIIIE] aHTATOHUCTA THII € P 1 O JI I p M-
3allMOHHBI I NOCTCHHAITTHYECKUH IT0-
TeHIYaJ, YMeHbIIaIoUINiA Bo30yoIUMOCTh
MOTOHEMpOHa, 4To U 0OyCIOBWIO Ha3Ba-
HM€ 3TOro HOTeHIMala — TOPMO3HO I
NOCTCHHANMTHUYECKHUH IOTeEH-
uuan (puc.6.7). AMmwmryna TIICI co-
cTaBifAeT 1—5 MB; aTOT moreHnMan mnoa-
YMHsETCS 3aKOHY CHJIBI — MOIIHHBIA ad-
dbepeHTHLIR 3aj11 BEI3BIBaeT Bo3pacTaHUe
ammmutynsl TIICII, ciocoben cymmupo-
BaTbCs TP IIOBTOPHBIX CTUMYJIaX.

Mexanuam nocmcunanmusueckozo mopmo-
wcenun. Bo3bynuMocTh HelipoHa B IIpoliec-

-64 BIICIT
7 Mc
o = 7o ——_l 1 1 1
-74= TIICII

Puc. 6.7. Bosbyxnaomuit ¥ TopMO3HOH
MocTCHHaNTHYecKHe nmoteHuuans (BIICIT u
TIICID):

IIIT — noreBunan nNoKost
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ce pasButis TIICII ymMeHbpIIaeTCs MOTOMY,
YTO YBEJIMYMBaeTcs MOPOTOBRIM MOTEHIH-
an (AV), Tak Xak KpUTHYECKHI ypoBEeHb
IETOJIApHU3alUM OCTAETCA Ha MpeXHeM
ypoBHE, a MeMOpaHHBIH NOTEHIHal BO3-
pactaeT. TIICII Bo3HHMKaeT oA BIAUSHHEM
TAMK y imiiuga. B ¢ciM¥HHOM Mo 3-
re TIMUMH BBHOENSETCA TOpP-
MO3HEMH KJIeTKaMH (KIeTKaMH
Peniioy) B cuHamncax, o6pa3yeMbIX UMH
Ha MeMOpaHe MoTOoHeWpoHOB. deicTBys
Ha MOHOTPOIIHHIH pellenTop MOCTCHHAM-
THYeCKOi MeMOpaHBbl, IMTULIMH YBeTUYHBa-
eT ee mpoHunaeMocTs Wit Cl-, mpu 3ToM
MTOCIICAHMH MTOCTYTAeT B KJIETKY COITIaCHO
KOHIEHTPAalMOHHOMY T'DAIMEHTY, HO BO-
IIPEKH 3JIEKTPUYECKOMY, B pe3yJIbTaTe Yero
pasBHBaeTcs rMmepnojapusauus. B 6ec-
XJIOpHOM cpelle TOpMO3HasA POJIb IIHIIMHA
He peain3yeTcs. ApeaKTMBHOCTh HepoHa
K BO30yXIalollUM UMITyJIbcaM SBIAETCS
clelCTBHeM anrebpandecKoil cyMMamyu
TTICI u BIICII, B cBsA3M ¢ YeM Oenod-
pusauus HefipoHa He gocturaet KII.

Ilpu neiicteun TAMK Ha mocrcuHarn-
Tyeckyto MeMbpaHy TIICII pasBuBaercs
B peayibraTe BXxona Cl- B KJIeTKY WM BBIXO-
Ja K* U3 KJleTky, 4To 3aBHCHUT OT BHIA pe-
LIENTOPOB, Ha KoTopkle neiictByer TAMK.
HNmerorcss TAMK -pelienrTopsl IBYX THITOB:
FAMK, (TAMK,) u TAMK, (TAMK,).
AKTHUBaIUs FAMK;-peuchopon (oHH HO-
HOTPOIIHBIE) BEHET K HETIOCPEACTBEHHOMY
MIOBBILIEHHUIO ITPOHUIIAEMOCTH KJIETOYHOM
MeMOpanhl mist Cl-, KoTopslit mocTymaeT
B KJIETKY, KaK 4 IIpH JCHCTBHM TIMIIMHA,
COIVIACHO KOHIIEHTPaIlHOHHOMY, HO BO-
NpEeKH 3JIeKTPHYECKOMY, B pe3yjbTare
4ero pa3BUBaeTCS TUIEPIIOASpH3alAA U
CHUXeHHUe Bo30yIUMOCTH HeifpoHa. AK-
tuBauus [AMK,-penentopos (oHH Me-
TaGoTpOIIHEIE) pealn3yeTcs ¢ IOMOINBIO
BTOPHIX ITOCpeAHHKOB (HAM®), mipu 3TOM
MoBHIIIaeTCA MpoHuLaeMocts wist K*, xo-
TOPBIM BEIXOOUT M3 KJIETKH TOXE COITIACHO

KOHLIEHTPALIMOHHOMY TPaIHEHTy, HO BO-
TIPEKH JIEKTPHIECKOMY, B pe3y/IETaTe 4ero
TaKXe pa3BHUBAeTCs THITePIOJAPH3aLHUS
HelpoHa (TIICII), yTo cHMXaeT ero Bo3-
6ymHMOCTb.

Kax u3BeCTHO, BHIIIENUINIA U3 KIETKH
NpY pa3sBUTHU TopMoxeHusa K* Tpanc-
noprupyetrcsa Na/K-moMnoit oGpaTHo B
KJIETKY, YTO U MOJAepXHUBaeT IpalueHT
€ro KoHIeHTpauuu. OqHaKo cnenyer Ipu-
3HaTh, Y10 K Cl~ B mpolieccax TOpMOXe-
HUSA TPAHCIIOPTHUPYETCS U3 KIETKH CIIeH-
aJIbHOM XJIOpPHOM ITOMMOM, XOTsI 0OBIYHO
0TMEYaIoT, YTO TPaiMEeHT KOHIEHTPalHHU
Cl™ nogmepXuBaeTcsl OTPUHATEIbHEIM
3J1eKTPHUYECKHUM 3apsAlNoM BHYTPH KJIeT-
ki — Cl~ BHITaIKMBaeTCsA OTPULIATETBHEIM
3JIeKTpruecKuM 3apssaoM. [lockonbky
Bo3HUKHOBeHHe TIICII obecnieunBaercs
BxonoM Cl™ B KJIETKY, 3TO I0Ka3bIBA€eT, YTO
KOHIIEHTPAIIMOHHHKIN IPaTUeHT NeHCTBYeT
CWIbHee NMPOTHBOIIOJOXHO HalpaBJIeH-
HOTO 3JIeKTPHYeCKOro rpaaueHTa. OTcyT-
CTBHe Xe XJOPHOM IOMITBI IIpUBENO OB
K HakoruieHulo Cl™ B KJieTKe, HacTyIlIe-
HMIO paBHOBECHS MEXIY 3J1€KTPHIECKUM
U XHMHYECKUM (KOHLIEHTPALIMOHHBIM)
rpagredToM i Cl™ ¥ K HapylIeHHIo IIpo-
Hecca TopMoxeHus. Ho atoro He npouc-
XOIUT, YTO M HOKa3bIBae€T HAJIMYHE XJIOP-
HOM ITOMIIHI.

TIICII MoryT Bo3HMKaTh BCJEACTBUE
YMeHbIIEHUs IIPOHUIIAeMOCTH MeMOpaHEI
u 1A Nat, 94To Takxe conpoBoxaaercs
TMIepIIospr3anueii KiIeTouHoi MeMbpa-
HBI, 0COOEHHO ecJIM MPOHMUAEMOCTb IS
K* u Cl- coxpanserca npexHeit. Takoro
pona TIICII 6su1k 3apervcTpHpOBaHBbI B
HeWpoHax CHMIIAaTHYECKUX TraHTINeB, KO-
TOpHIE, KaK N3BECTHO, JIOKATU3YIOTCS 3KC-
TpaopraHHO.

Hmeemca necxoasko pasnoeudnocmei
ROCMCURANRMUMECK020 MOPMONCEHUR.

BOBBpaTHOC MOCTCHUHANTH-
YEeCKO€ TOPDMOXCHHEC — TOPMO3-
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Hble BCTABOYHBIC HEMPOHBI NEHCTBYIOT Ha
Te Xe HepBHBIE KJIETKU, KOTOpHIe UX aKTH-
BHPYIOT C TIOMOIIBIO CBOMX KoJLIaTepasiei.
B 3TOM ciayyae pa3BHBawlleecs TOPMO-
xeHue OblBaeT TeM IIyOXxe, yeM CHIbHee
6BUIO TpelllecTBYlollee Bo3OyXaeHHeE.
TUNUYHEIM IIPEMEPOM BO3BPaTHOTO I10CT-
CUHAITHYECKOTO TOPMOXEHHs SBISEeTCS
TOpMOXEHHUE B MOTOHEApPOHAX CIIMHHOTO
Mo3sra. Kax BumHo u3 puc. 6.8, 4, MoTo-
HEMPOHHI MOCHUTAIOT KOJIJIaTepald K TOp-
MO3HBIM BCTaBOYHBIM HeMpoHaM M BO3-
6yXIOAIT UX C IIOMOIIBIO alleTWIXOJINHA,
JneicTBylomero Ha N-XOJHHOpPeLeTOPbI
KIeTKH PeHioy. AKCOHBI KileToK PeHluoy,
B CBOIO 0Yepeib, 0Opa3yIoT CUHAIICH Ha TeX
Xe MOTOHEMpOHaX, KOTOphle BO30yXIaloT
TOPMO3HYIO KJIeTKY. Takast TopMO3Hasl LieTIb
Ha3bIBaeTCss TOpMOXeHHeM PeHinmoy — ro
UMEHH YY€HOTO, KOTOPHIH ee OTKphLIL. DTO
TOpMOXEHHE B LIEHTpaxX MBILIL-crnbarenei
U pasrubateneit o6ecrieynBaeT, HallpuMep,
nooyepeaHoOe COKpallleHHe U pacciabie-
HMe CKeJIETHOU MBIIILBI, YTO HEOOXOIUMO
Ipu xonpbe U Gere, pUITMUIECKHUX IBIIXKE-
HHUSIX BEpXHUX KOHEYHOCTEH.

3zmechk NpoxoasT
TOJBKO IIepBbIe

[MapannenbrHoe MOCTCHHAI-
THYeCKOEe TOPMOXeHHe BBIONHSI-
€T TaKyI Xe poJib — BO30YyXIeHHue OJI0KM-
pyeT caMo cebsl 3a cueT paclpocTpaHEeHMs
I10 KoJUIaTepayisiM ¢ BKJIKOYEHHEM TOPMO3-
HBIX KJIETOK Ha CBOEM IIYTH U MOCTYyILIE-
HUEM MMIIYJIbCOB OT TOPMO3HEIX KJIETOK
K HelipoHy-MHIIeHH (cM. puc. 6.8, b).
B nanHOM ciy4ae nepBhIid 3aJII UMITYJIbCOB
aKTUBHpPYeT IIOCTCUHANTHYECKUIA HEAPOH,
a cleqylmni 01okupyercs.

[Ilpy naTepalbHOM MOCTCH-
HanNTHYeCKOM TOPMOXEHHHU
TOPMO3HbI€ BCTaBOYHbIE HEMPOHEI aKTH-
BUPYIOTCSI UMITYJIbCaMU OT BO30YXIE€HHO-
IO LIEHTpa U BIMAIOT Ha COCEOHME KIeTKH
¢ TakuMHU Xe GyHkumsmMu. B pesynrrate B
COCEeTHMX KJIETKaX pa3BUBaeTCs O4eHb Iy-
6okoe TopMoxeHUe. JlarepaibHOE TOPMO-
XEHHE MOXeT 06pa3oBaTh TOPMO3HYIO 30HY,
KOoTopas OKpyXaeT Bo30yXIeHHbIe Heiipo-
HHI (cM. puc. 6.8, B). TopMoXeHHe TaKOTo
THUIIa Ha3bIBa€TCsl JaTepPaJIbHBIM IIOTOMY,
41O 0Opa3sylomasicsl 30Ha TOpMOXEHHUS Ha-
XOOUTCs1 cOOKyY IO OTHONIEHMIO K BO3OyX-
IEHHOMY HEHPOHY ¥ MHHULIUUPYETCS KM.

BIICTI NS ;ICH MUMITYJIbCHI BIICII
2~ / /v _/ — /
— N — N —=\y~Thcn NN
34ech MpOXoAsT
\ TOJBKO NepBhIe
A v - UMITYJIBCHI
BIICII
BIICII
— —
N N - -> >
— BIICII
THCI\T Y BIICI BIICII
>~ -
—y ¢
B \O‘ N . (O (
BIICIT TIICII

Puc. 6.8. PasHOBHIHOCTH NOCTCHHANITHYECKOTO TOPMOXKEHUS:

A — napanniensHoe; b — BosBpatHoe; B — natepanbHoe; I’ — npsimoe. HeltpoHsl: caemvie — Bo3byxaatornue,
uepHvie — TOPMO3HBIE
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IIpAaMEM nOCTCHHANTHYE-
CKHM TOPMOXEHHEM SBISETCH,
HaIlpyuMep, pe HIUNIPOKHOE TOpPMO-
XeHHe (OT NaT. reciprocus — B3auUM-
Heii). Tak, npH pasgpaXeHHM KOXHBIX
peLeNTOpOB BO3HUKAET 3alllUTHHIN cruba-
TeJbHEBIH pediiexc: HeHTp cTuOaHus BO3-
OYXIeH, a LIEHTP pa3rubaHus 3aTOPMOXEH.
B 3TOM cayyae Bo3OyxXIamolliHe UMITYIbChI
MOCTYTAIOT K LIEHTPY MBIIUIbI-crubares,
a yepe3 TOPMO3HYIO KJIETKY — K LEHTPY
MBI BI-aHTarOHUCTa (pa3rubatenio),
4TO MpeNOTBpallaeT ee COKpalleHHe (CM.
puc. 6.8, 1. Ecix 681 BO36yXAamuCh Of-
HOBpPEMEHHO LIEHTphl MHINIL crubarteneit
¥ pasrudareneil, crubaHue KOHEYHOCTH
B CycTaBe OBLIO OB HEBO3MOXHEIM. IIpu
BO30YXIEHMH IIeHTpa MBIIILBI-pa3ruba-
TeJIsl YTHEeTaeTCs LIEHTP MBILILBI-crubare-
Js1. B peLMIIpOKHBIX B3aMMOOTHOIICHUAX
HaxomATCS LIEHTPHI JBIXaHWA M [NIOTaHUSA,
BIOXa ¥ BRIIOXA.

6.7. IlpecuranTuYecKoe
TOPMOKeHHe

Omkpuumue (puc. 6.9). U3BecTHO, 4TO
pa3apaxeuue MepBUYHBIX abdepeHTOB
MEIIIEYHBIX BEpEeTeH COMPOBOXIAeTCs
BO30yXIeHHEM FTOMOHUMHBIX 0-MOTOHEH -
POHOB (0.-MOTOHEPOHOB 3TOM Xe MBILI-
1p1). OnHako ornepexarinee pasapaxeHue
abdepeHTOB CYXOXHIBHEIX PELEIITOPOB
MBI -aHTaTOHMCTOB IIPEAOTBPAIIAET BO3-
OyxneHne aKTMBHMPYEMBIX 0.-MOTOHeMpo-
HoB. [Ipy a3TOM MeMOpaHHEIH ITOTEeHIMAT U
BO30yIUMOCTD MCCeIyeMEIX O.-MOTOHeM-
POHOB He U3MEHSUIUCH JIUOO pPEerucTpUpO-
Bajicsi HuskoaMIutynusiii BIICII, ne-
NOCTAaTOYHBIN IJIst Bo3HUKHOoBeHusa T1JI.
ITockosbKy B OIBITE KCCTeNOBATHCH MOTO-
HeWpOHBI B COCTaBE MOHOCHHANTUYECKOMI
pedaexTopHOIi Oyrd, GBUIO ACHO, YTO OHU
HE BO36y)](lIaIOTCH BCJICACTBHME ITPOLIECCOB,
MPOUCXOASAIIMX B TIPECHHANITHYECKOM
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Puc. 6.9. CxeMa ompiTa, OKa3bIBAIOIIET0O Ha-
JIMYHe TPECHHANITHIECKOTO TopMoXerus. [lpu
pazapaxennu la B8 MH peructpupyercs I1]],
TNpH ollepexalolieM pasgpaxeHHu Ha 20 mc Ib
B MH II]] He Bo3HuKaeT:
Ia — addepeHTHBIH NYTh OT MBILIEYHBIX pelen-
TOPOB MBIIIL-pasrubaresnell (MOHOCHHANITHYeCKAS
pednekropHas ayra); Ib — addepenTHsIi nyTH OT
CYXOXKHJIBHBIX PELeNTOpOoB Mbliul-crubareneit; 1 —
pasjapaxamolye 3nexTpoas; MH — MoToHeltpon
cnuHHOro Mo3ra; TH — TopMo3HOi# HeitpoH

OKOHYaHHMH. DTO U OMpeleseT Ha3BaHUe
IaHHOTO BHIa TOPMOXEHHS, TaK KaK BO3-
OyxneHue 610KUpyeTCs Ha MOACTYIAX K
TIOCTCUHAIITUYECKOMY HEMpOHY.

B ocnose mexanusma npecunanmune-
CK020 MOPMOdNCeHUn JIEXUT NeNosapHu3a-
LIMs TIpeCHHANTUYECKUX OKOHYaHUH (Top-
MO3Hasl NpecUHanTH4decKas JeroJisipu3a-
uuss — TIIJ). B oyare memoJsipu3alivuy
HapyluaeTcsl Ipoliecc pacnpocTpaHeHHs
BO30yXIeHHUs1, U, clleIoBaTeJbHO, ITOCTY-
naplue K HepBHOMY OKOHYaHUIO UMITYJIb-
CHI, He UMesl BO3MOXHOCTH IIPOUTH 30HY
JIEeTnoJisipu3allii B OOBIYHOM KOJHYECTBE
U OOBIYHOM aMILTUTYOBl, He obecrieunBa-
10T BBIIEJIEHUsI MeAuaTopa U3 IIpecHHan-
THMYECKOI'O0 OKOHYAaHUS B CHHAIITUYECKYIO
1eb B JOCTAaTOYHOM KOJIMYecTBe — I10CT-
CHHAIITHYeCKUii HeMpoH He Bo30yxnaercs,
ero pyHKIMOHAJIbHOE COCTOSAHHUE, €CTeE-
CTBEHHO, OCTaeTcsl HeM3MeHHEBIM. Jeno-
JISIPU3AIMIO [IPECHHANITHYECKOM TepMUHA-
JIX BBI3BIBAIOT CIIeLMAIbHbIe TOPMO3HbBIE
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Puc. 6.10. Pa3HOBUAHOCTH NpecHHaNTHYe-
CKOTO TOPMOXEHHS:

A — napannensHoe; b — narepanbHoe. HefipoHsr:
ceemnvte — Bo3BYKIAMILUE, YepHble — TOPMO3HBIE

BCTaBOYHEIE KJIETKH, aKCOHBI KOTOPHIX
06pa3yloT CHHAIICH Ha IIpeCHHANTHYeCKUX
OKOHYaHMAX aKCOHa-MHIIeHH (puc. 6.10).
CHuxeHue [1]] B mpecHHAaITUYIECKOM
TEPMUHAIM (YacTHYHAS HETONSAPU3ALILs)
Becero JIVING Ha 5 % ymenbluaer BIICII Ha
MocTcUHanTH4Yeckoif MeMOpaHe Ha 50 %.
TopMmoxeHue (nenosipu3alnys) TEpMHU-
HaJIK 1ocie ogHoro agédepeHTHOro 3aima
npoposxaetcs 300—400 Mc; MeaMaTopoM
cnyxut TAMK, xotopas neiicTByer Ha
TAMK  -penenrropr1. TIIJI siBsieTcst ciien-
CTBUEM IIOBBILIEHHNA IIPOHULIAEMOCTH 1A
Cl™ ¥ BHIXOza ero U3 KIETKH. DTOT PaKT
CBHUIETENBCTBYET O TOM, YTO B COCTaBe
MeMOpaH IIpecCHHaNTUIeCKHX TepMUHaIei
HMMeeTCs XJIOPHEIA Hacoc, obecreYnBao-
IMUHA NepBUYHEIN TpaHcnopT Cl- BHYTpb
KJIETKM BOTIPEKH 3j1eKTPHIECKOMY IPaiu-
eHTy. Ilon neitcremem TAMK TOpMO3HHIX
HEMPOHOB H MOCjeNyIOLIEro MOBBIIIEHHUs
TIPOHMLIAEMOCTH MeMGpaHHbI 1A Cl~ HOHEI
IIOCJEeAHETO HAYHHAKT BBIXOAHUTHh Ha-

PYXY COTJIaCHO 3JIEKTPHUYECKOMY Ipalu-
€HTY, HO BONPEKH KOHIIEHTPALIMOHHOMY.
DTO IPUBOIUT K AENOIAPHU3ALMHU TIPECH-
HaNTHYECKNX TEPMUHATIEH B yXyOIIECHHIO
HUX CIIOCOOHOCTH MPOBOINTh MMITYJIBCHI
K NIOCTCHHANTHIeCKOMY HedpoHy. Pomp
FAMK,-penenTopoB Ha IpecUHANTHYE-
CKMX OKOHYaHUAX U3ydeHa HEJOCTATOYHO.
XoTts u3BecTHO, yTo akTHBauusa TAMK,-
PEUENTOPOB Ha [IOCTCUHAITTUYECKON MeM-
OpaHe HeHpoHa BelleT K BHIXoay HoHOB K*
M3 KJIETKH (TUIIepToaApU3aLiis) U CHUXKe-
HHIO BO3GYOUMOCTH.

Hzeecmuut napassesvoe u samepans-
Hoe npecunanmuyecxoe mopmodxcenue (CM.
puc. 6.10). BosBpaTHOe nipecHHAIITHYeCKOe
TOPMOXEHHEe Ha YPOBHE CIIMHHOTO MO3ra
(II0 THITYy BO3BPaTHOI'O IIOCTCHHANTHYe-
CKOTO TOPMOXEHMSA) Y MIEKOIMUTAIOINX
0OHapYXHTh He yAaJIoCh, XOTA Y JIATYIIEK
OHO BBIABNIEHO. B peanshoil deiicmeumens-
HOCMU 83aUMOOMHOWERUA 8030YHAal0-
WUX U MOPMO3HbIX HelPOHO8 3HAYUMENbHO
CROJCHee, YeM TIDENCTABIEHO Ha pHc. 6.8 1
6.10. Tem He MeHee BCe BapHaHTHI IIpe- U
IMOCTCUHANTUYECKOrO TOPMOXEHHUA MOX-
HO 0OBeIMHNTH B JBe TPYNIIEI: 1) Korma
pacripocTpaHswlleecss Bo36yxneHue 6yo-
KHpyeT COOCTBEHHHBIH ITYTh C MOMOIIBIO
BCTaBOYHBIX TOPMO3HHIX KJIETOK (Iapai-
JIeIbHOE M BO3BPaTHOE TOPMOXEHHE) U
2) Korma pacipocTpaHsiolleecs: Bo30yx-
JieHHe GJIOKMpYeT IpyTHue HepBHBIE IIYTH C
MOMOIIBIO BKITIOYEHMsI TOPMO3HEIX KJIETOK
(J1aTepajpHOE M IIPSIMOE TODMOXEHHE).
ITockonbKy TOpMO3HEIE KIETKM CaMH MoO-
ryT OBITH 3aTOPMOXEHBI IPYTUMU TOPMO3-
HBIMM HeHApOHaMH, 3TO MOXET 00JIerYUTh
paclpocTpaHeHue Bo3OyXAeHUs, T.e. Ha-
Gonaercss GeHOMeH pacTOpPMaXHUBaHUA.

Huoraa B KayecTBe Pa3HOBHAHOCTH
IeHTPAJIbHOTO TOPMOXEHHS BHIAEIAIOT
mopmoxcenue ecnred 3a 6036yxideruem.
Hcxons u3 uMerommxca $akToB, ocoGrIM
MEXAaHHU3MOM TOpMO)KeHHﬂ CYUTaATh €ro
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HEJIB351, TIOCKOJIBKY OHO MOXET OBITH pe-
3YJIBTaTOM CJIEZIOBOM THUIEPTIONSIPH3ALUM
HeHpOHOB MO0 BO3BPATHOTO TOPMOXeE-
HHUA. B CTMHHOM MO3re 3TO OCYINeCTBIIA-
eTca ¢ moMoulsio Kietok Penmoy. fleccu-
MansHoe mopmoxcerue (neccumym Beeden-
cKoeo), HabnogaeMoe B 3KCIIEpUMEHTe Ha
HepBHO-MBIIIeYHOM Tpenapare, B LITHC
B GU3MOJOTUYECKHX YCIOBUIX TaKXe,
MO-BUAMMOMY, He BcTpedaetcs. «Obiee
topMmoxeHue» (M. C. BepuroB) Toxe He
ABJISIETCS] KAKUM-TO OCOOBIM MEXaHM3MOM
TOpMOXeHHUs. B ycnoBUsaX HaTypanbHOM
XU3HEeAesATeIbHOCTH OpraHM3Ma 3TO Iep-
Bast pa3a OpHEeHTHPOBOYHOTO pediiekca —
IpeKpalleHue TeKylield NeATeTbHOCTH C
¢dbuKcammeif Mo3sl, MPeBEHTHBHOE TOPMO-
xeHue; 1o I1. B. CuMoHOBY, 5To peHOMEH,
HO He MeXaHHU3M.

6.8. O6masna xapakTepHCTHKA
TOPMOXKE€HHM A B IIeHTPAJbHOM
HepBHOI cucTeMe

Poav npoueccos mopmoxcenun ¢ I{HC

B o-nie p B b1 X, 062 BUIa TOPMOXEHHUs
SABJIAIOTCSA BaXHBIM ¢paxTopoM obecrie-
YeHUS KOOPAVWHALMOHHOM AeSITeIbHOCTH
IIHC. O6 3TOM CBHIETENLCTBYET, B YacT-
HOCTH, TOoT (akT, yTo 6JI0Kana TopMoxe-
HUS BelleT K ITUPOKON Mppanvialliyl BO3-
6yXIeHHss M cygoporaM (Hampumep, IpH
BHIKJIIOYEHUM TTOCTCUHANTHYECKOTO TOP-
MOXEHUA CTOJOHSIHEIM TOKCHHOM).

B o-BT 0 p B X, 062 M3BECTHBIX BHIa
TOpPMOXEHHUsI, BKII0Yasi Bce UX pa3HO-
BUIHOCTH, BBIIIOJIHAIOT OXPaHUTEIbHYIO
poib. OTcyTcTBHE TOPMOXEHHUS TIPHBEIO
OBl K HCTOLIEHUIO MEIHATOPOB B aKCOHaX
HEWPOHOB U NpeKpallleHUIO AesITeIbHOCTH
HHC.

B-Tpe Th U X, TODMOXEHHE HUIpAET
BaXHYI0 poJjib B o6paborke nmocrymnamiei
B IHC undopManuu. OcobeHHO ApKO
BHIpaXeHa 3Ta PoJib Y NMPeCHHAIITHIECKO-
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ro TopMoxeHus. OHo GoJiee TOYHO pery-
JMpYeT NpoLecc BO3OYXIECHHUA, TOCKOILKY
5TUM TOPMOXEHHEM MOTYT ORITh 3a6JI0KH-
POBaHBI OTAENbHbIE CHHAITHYECKHE BXO/IE].
K onHoMy Bo3byxpalomeMy HelpOHY Mo-
I'YT MOOXOMUTh COTHHU U THICSYU MMITYJIb-
COB IT0 Pa3HBEIM TepMUHAIAM. BMecTe ¢ TeM
YUCJIO NOIIEALIMX N0 HepOHa UMITY/ILCOB
oInpelensieTcs NpeCUHANTHIeCKUM TOPMO-
XeHreM. TopMoXeHHe JTaTepalbHbIX ITyTeit
obecIieduBaeT BhIIEIEHHE CYLIECTBEHHbIX
CUTHaJIOB U3 ¢oHa.

Oba mexanusma mopmodicenus wupo-
KO npedcmaeaeHul 6 pasAuuHuX omdesax
ITHC. TAMK -peLienTopH! JTOKaIM30BaHE
Ha HelpoHax rHIIoKamIia, Mo3xXeyka, I'M-
roTajlaMyca, KOpsl OOJIBIIOrO MO3Ta, Ha
aKcoHax nepBUYHBIX addepeHTHERIX Kie-
ToK. TAMK,-penienToph! pacrioioXeHH B
OCHOBHOM Ha TepMHMHAISIX MOHOAMHUHED-
rM9eCKMX HEPBHEIX BOJOKOH H IIpH BO3-
6YyXIEHUU TOPMO3SAT CeKpellHio Meaya-
Topa. TAMKepruyecknue mHTepHEeHPOHEI
COCTaB/IAIOT OCHOBHYIO Maccy TOPMO3HBIX
HetipoHoB IIHC. TAMK noBceMecTHO «co-
NIpOBOXIAaeT» TIyTaMarT, IpeKpalias ero
Bo3Oyxnamouiee nevicteie. DiMimH — Me-
IHAATOp MOCTCHUHAIITHYECKOTO TOPMOXe-
HMS, KpoMe KIeToK PeHIinoy, oOHapyxXxeH
B cTBOJIe Mo3ra. Oba BHZIa TOPMOXEHU
MOTYT ObITh 3a6JIOKMpOBaHEI: IIpeCcHHall-
TH4Yeckoe — OUKYKYJUIMHOM, OCTCHHAII-
THYEeCKOEe — CTPUXHHHOM. O6uuM 6710-
KaTopoM IUISI TIOCTCUHAIITHYECKOFO U IIpe-
CHHANTHYECKOIO TOPMOXEHUSA SIBIAETCSA
CTOJNOHAYHBII TOKCHH, KOTOPHIA HapyllaeT
BBICBOOOXIEHHE TOPMO3HBIX MEIUATOPOB.

B cywecmeyrougyro xaaccuduxayuro 6udoe
MopModCceHUA caedyem 6HeCmU YmouHeRun,
nockosbky TAMK-penienToph! JoKanu3y-
IOTCsA TaKX€, KpOMe npcananTqucxnx
TepMUHaJIeH, Ha HEPBHEIX BOJIOKHAX U BHE
CHHAIICOB, Ha COMe M IEHIPHUTaxX Helpo-
HoB. B nnocrrenuue roas oGHapyXeHEI TOp-
MO3HBIC HeﬁpOHbI, B KOTOPBIX U3 OOTHOI'O U



I'maBa 6. LleHTpasibHasA HEpBHas CHCTEMa

122
Tabauya 6.1
Topmoxenne B ITHC
Bua Heiiponn Penentopn Hounui Baokatopbl
TOPMOXKeHHS MeXaHH3M
Mpecunanrtude- | TAMKepruye- TAMK|, Cl- Bukyxymins,
cKoe cKue CTONOHAYHEIN
TOKCHH
Mocrcunantude- | TAMKepruye- TAMK, cr CTpuxuuH,
cKoe CKHeE TAMK, K* CTOJIGHAYHBII
IDiuuunepruve- | DinnuH-peuen- Cl- TOKCHH
cKue TOPHI

TOTO X€ HEPBHOTO OKOHYAHUS BhIIEIsAETCS
nBa Meauaropa — TAMK u riaunuH. 9toT
BapyaHT TOPMO3HEIX HeipoHOB Haubosnee
9acTO BCTpedyaeTcsl B CIMHHOM MoO3Te U
cTBOJIE Mo3ra. TakuM 06pa3oM, B HacTOsI-
1iee BpeMsl H3BECTHO TPH BHIIa TOPMO3HEIX
BCTABOUHBIX HEHPOHOB: INIMIIMHEPTHYe-
CKHe€, BHI3bIBAIOIIME MIOCTCUHAIITHIECKOE
TtopmoxeHune; [AMKepruyeckue, BbI-
3BIBalOIME TIpe- M IMOCTCHHAIITHYeCKOe
TOPMOXEHHE; TOPMO3HEIE HEHPOHBI CMe-
IIaHHOTO TWIa, BhIAENAIOLIYE IBA MeIUa-
topa — miniH 1 TAMK. TTosToMy Kiac-
cudbMnUpoBaTh TOPMOXEHHE HEOOXONMMO
10 ABYM IIpHU3HaKaM: 110 IIpHpoIe Helpo-
HOB — mIMLMHepruyeckue, [AMKepruye-
CKHe€ U cMelllaHHble (Ta61. 6.1) U 1o jloKa-
JIM3allUU — Tipe- U MOCTCUHANTHYECKOE.

6.9. Koopanrannonmana
AeATeIbHOCTDh U
MHTErpaTHBHAA POJb
IeHTPAJBbHON HePBHOM
CHCTEMBI

Koopounayuonnasn desmeasnocms IJHC —
9TO CorjlacoBaHMeE NEsITeTbHOCTH pa3iud-
HBIX otnenoB HHC ¢ momomeo ynops-
IIOYEHUS1 pacpoCTpaHeHUs1 BO3OYXAeHUS
Mexny HUMHU. CrnenajJbHBIX LIEHTPOB
KoopauHannoHHo# aesitebHocT LTHC
He cymecTByeT. OHa OCYINECTBISAETCH

Gnaroaapsi B3aUMOIEHMCTBHIO MPOLIECCOB
BO30YXIeHUA U TOpPMOXeHUs. Eciin BhI-
KJIIOYHUTh ONMH M3 3THUX MPOIECCOB, Nes-
TeJILHOCTh OpraHM3Ma HapymaeTcs. Eciu
BBIKJIIOYUTS Tpoliecc TopMoxeHus B [THC,
HalpuMep, BBeIeHHUEM CTPUXHUHA B OIIbI-
Te Ha JArymke (61oxKatopa IMoCTCHHAMN-
TUYECKOrO0 TOPMOXEHUA), AEATEAbHOCTD
OpraHM3Ma HapylllaeTcsl B pe3yibraTe Gec-
NnpemiTcTBeHHON uppanuanuu no HHC
npoileccoB Bo30yxneHus1. B sToM ciaydae
HapylllaeTcsl IBUTaTelbHasg aKTHBHOCTD
H3-32 pacCcTpoUCTBa dJIeMeHTapHOMH Ko-
OpAVHALIUM B JesITebHOCTH HEeHPOHOB
IHHHC, oTBeTCTBEHHEIX 3a MOOYepeqHOE
6030yxcierue U mopmoxcerue CIIMHATbHBIX
MOTOHEPOHOB, KOHTPOJIUPYIOIINX paGoTy
e, IIpu 610Kane xe mpoleccoB BO3-
oyxnenus B [IIHC, nanpuMep, ¢ MOMOHIbIO
3¢ upa NAryiiKa CTaHOBUTCST 00€3IBIXEH-
HOMH, ee MBIIILbI TEPAIOT TOHYC, aKTHB-
HOCTb JIATYIIKH ITOTHOCTBIO HapyllaeTcs.
Hmeemcs pad paxmopos, obecneuusarousux
e3aumodeiicmeue yenmpoe mexncdy coboil,
YyeHmpos u pabouux opzanos u gopmupy-
rouux npuUcnocobumensHyo 0esmeabHocms
opeaHu3ma.

PakTOop CTPYKTYpHO-DYyHK-
LUOHAIbBHOMN CBSI3M — 3TO HAIM-
yue cBsA3U Mexnay otaenaMu ITHC, mexny
IJHC ¥ pasnuyHbIMH opraHaMu, oGecIie-
YUBalOUIEH NperMyllecTBEHHOE pacipo-
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CTpaHeHHe BO3OYXIeHUS MEeXIy HUMH.
HMeeTcst HeCKONMBKO BApHAHTOB MOJOOHOM
CBSI3M.

Ilpamas cen3zs — 3TO ynpaBlieHUe
JpYTUM LIEHTPOM (sIIpOoM) HMIH pabouuMm
OpraHoM C NOMOIIbI0 MOCBUIKM K HHUM
3¢ depeHTHBIX UMIYIbCOB (KoMaHm). Ha-
MpHUMep, HERPOHKI ABIXaTeNbHOIO LIEHTPA
MpPONOJTrOBaTOro Mo3ra IoChUIAl0T UM-
MYJBCH K O0.-MOTOHEHpPOHaM CIIHMHHOTO
MO3ra, OT KOTOPhIX HEpBHBIE MMITYJIbCHL
IMOCTYNAIOT K IbIXaTeAbHbIM MBIIIIIAM, -
paMMIHbIe KJIETKH KOpPbI 6OJIBIIOTO MO3ra
MOCHUTAIOT UMMYJIbCH K HEHpPOHaM CITMH-
HOTO MO3Ta.

Obpamnas ceasv (obparHas abdepeH-
TallUsi) — YIIpaBieH¥e HEPBHBIM LIEHTPOM
HIH paboYUM OpraHoM C MOMOIIbI0 ad-
(epeHTHBIX UMITYJIbCOB, MOCTYNAIILMNX
OT HUX. B IaHHOM cllyyae IIEHTp HMeeT,
€CTeCTBEHHO, U NpAMYIO CBSI3b ¢ obpa3zo-
BaHUAMH, QYHKIIMIO KOTOPHIX OH KOHTPO-
JIUpyeT, HO oOpatHas adpdepeHTaAUMA e~
JIaeT NpsSIMYIO CBsI3b OoJlee COBepIIEeHHOM B
G YHKIIMOHAIPHOM OTHOIIEHMH_(IIPUHIUAI
o0paTHOI CBSI3M B perymsiiiuu GyHKUMH
opranusma). Eciu HapyliuTh NpsIMYIO
CBsI3b LIEHTpPa C PEryIUpyeMbIM LIEHTPOM
WJIM OPraHOM, TO yTIpaBlieHUE CTAHOBUTCS
BooOIe HeBO3MOXHHIM. Ecin Xe Hapy-
UIATh TOJILKO 0OpaTHyIO CBSI3b, yIpaBie-
HHe cHNIbHO crpanaer. [leadbdepenranus
KOHEYHOCTH, HallpUMep, BelleT K Hapylie-
HUIO yTipaBieHus eto. Eciu nepepesars 3a-
JHHE KOPECIKH CIITMHHOIO Mo3ra, obecrie-
YUBalOLMe YYBCTBUTEIbHYIO MHHEPBAIINIO
OIHOW U3 KOHeyHocTel y cobaku, To 3Ta
KOHEYHOCTbh MOXET COBEPIIATh MBMXCHUS
B PUTMe IbIXaHUs U XeBaHus. [1pu Hapy-
IIEHUH 0OpaTHOW CBSI3U CTAHOBUTCSA He-
BO3MOXHOI peryasiust GyHKIHHA 10 OT-
KJIOHEHUIO (OCHOBHO THII peryJIsaiiiH Bcex
dyHknuii B opranusMe). JleHepBanms, Ha-
pUMep, aOpTAIbHON U CUHOKAPOTHUAHOM
pedieKCOreHHBIX 30H (HapyllIeHHe ITpHH-
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uIa oOpaTHOH CBS3U) BEAET K Pa3BUTHIO
TMIIEPTOHUM — YBEIUYEHUIO apTepHah-
HOTO JaBJIeHUsI.

Bozgpamnasn céazv — Bun GyHKLIMO-
HaJbHOM CBA3H, obecneynBaplleid TopMo-
XeHUe HelpOHOB Beiell 3a UX Bo30yxie-
HHUeM. SIpKUM MPHUMEPOM 3TOrO BUAA CBS-
31 ABJISIETCSE TOPMOXEHHE MOTOHEHPOHOB
(MHHEPBUPYIOIIUX MBIIIIB] KOHEYHOCTEH)
C TIOMOHIBIO BO3BPaTHOTIO ITOCTCHHATIITH~
gyeckoro TopMoxeHuUs. I1pu aToM Beaen 3a
BO30yXIleHHEeM MOTOHEHPOHOB, obecrieyn~
BalOINMX COKpallleHHe MBIIILBI-CrudaTes
WJIM MBIIULbI-pa3rubaTens, pasBUBaeTcs
TOPMOXEHHE HEHPOHOB 3TOTO Xe LIeHTpa,
C IIOMOIIBIO TOPMO3HBIX KJIeTOK PeHuroy
(cM. puc. 6.8, A). D10 obecrieynBaeT pac-
cnabiieHue MBIIIHB ¥ BO3MOXHOCTh O4e-
PEIHOrO ee COKpalleHusl, HallpuMep, MpHU
HIaraTeJIbHOM pedJieKce U IpYTHX TIOBTO-
PAIOLIMXCS COKPaLEHUsIX U pacciabiieHu-
SIX MBILILI.

Peyunpornas (e3aumuas) ceszv — BuI
cBsA3M, obeclieyrBatolLlell TOpMOXeHHE
LleHTpa-aHTaroHucra (puc. 6.11, A) npu
BO30YXIeHUHN LieHTpa-aroHucTa. Hanpu-
Mep, TIPH BHI30Be crubarebHOTO pedJiek-
ca KOHEYHOCTH HMITYJIbCHI OT pedieKco-
reHHOHM 30HH (KOXa) MOCTynawT J9epes
BCTaBOYHbIE HEMPOHBI K MOTOHEHPOHAM
LIeHTpa MEHIIII-crubarTeneit, a Takxe oJll-
HOBPEMEHHO — K lLI€HTpY-aHTaroHUCTY
(MBI -pa3rubareneit), HO ¢ BKJIIOYEHHEM
Ha IyTH TOPMO3HOIo HelpoHa, KOTOPHIA
0bpa3yeT TOpMO3HOM CHHAIC Ha HefpoHaX
LieHTpa-pasrubaresnsi. Melnie-pasrubare-
JIN TIOTOMY He COKpaIllaloTcsA U He Ipe-
MATCTBYIOT CTUOAHUIO KOHEYHOCTH, YTO
OCYIIeCTBJIIeTCS ¢ MOMOIIbIO MPAMOTO
MMOCTCHHATITUYECKOTO TOPMOXeHHs (CM.
puc. 6.8, ). PeuunpoxHeie B3aHMOOTHO-
IIeHUs] MeXIy LIEeHTPpaMHU MpelcTaBlIeHbl
JIOBOJIBHO LIMpoKo. Tak, npu Bo3byxne-
HUM LIEHTpa [MIOTaHUsi TOPMO3UTCS LEHTP
JXKeBaHUs, Bo30yXJIeHYe LICHTpa BIOXa TOp-
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Puc. 6.11. Pedexcrl HIXKHUX KOHEYHOCTEIL:

A — myra crubarenpHoro (3amutHOro) peduexca;
B — nyra nepexpectHoro pasrubatensHoro pediiek-
ca, B — koJneHHble cycTaBel ¢ Mplunamy; I’ — cer-
MeHT CIIUHHOTO MO3ra; — — pa3fpakeHHe KOXH;
T— abdepentnelit myTs; | — adbdepentHEIe MyTH
OT O-MOTOHEHPOHOB leHTpoB crubanus (C) u pas-
rubanus (P). HeitpoHs!: caemavie — Bo3byxaawomniye,
uepHble — TOPMO3HBIE

MO3HUT LIEHTp BBIOOXa, pedieKc INIOTaHUs
TOPMO3HT BAOX.

Ilpunyun modyavHoii (ancambaegoli)
CMPYKMYpHO-(DYHKYUOKHAAbHOU Op2anu3a-
yuu ITHC Taxxe clenyer paccMaTpHBaTh
Kak OIIMH U3 (PaKTOpOB COTIACOBAHUS Ne-
siTeIbHOCTHA pa3nuuyHbIX otnenos HHC.
Kaxapiit Moaynp (HelipoHHBIH aHCaM6ib)
npencrasiseT coboi COBOKYITHOCTh ITOBTO-
PAIOLINXCSA JTOKATBHBIX HEMPOHHEIX CeTel,
o6pabaThIBaloLIMX U IepeaoIX HHDOP-
MalHIoO ¢ IIOMOINbI0 BHYTPEHHUX M BHEII-
HUX ¢BsA3ed. ONMH MOIY/Ib MOXET BXOAUTh
B COCTaB pa3IuYHBIX QYHKIUOHATLHEIX 00-
pasoBaHUH. OCHOBHBIM P YHKITMOHATBLHBIM
NpU3HAKOM MOAYJbHOW OpraHM3aluy B
IesATeTbHOCTH MO3Ta ABJISIETCS JIOKATBHBIM
CHHEPIru3M peakiiuil HepOHOB LEHTpab-
HOM yacTh aHCaM0OJIsA, OKpYXE€HHOM 30HON

3aTOPMOXEHHEIX HEipOHOB, — TOPMO3-
Hasg okanToBka (A.B. Koran, O.TI. Yopa-
siH). Momy;u MoryT BKJIIOYaTh HECKOJBKO
HeMPOHOB, NECATKH, THICAYN HEUPOHOB,
IIPH 3TOM COBOKYITHOCTb KJIETOK, 0Opa3y-
JOLMX MOOYNb, o0eclieYrBaeT OABICHNE
Yy MOJYJIsl HOBBIX CBOMCTB, KOTOPHIMH He
ob1ananT oTaeIbHEIe HeHpoHkl. Jlesrens-
HOCTb KaXIO# KJIETKU B COCTaBe MOAYIS
CTaHOBUTCA (PYHKIHMEH HE TOJIBKO HOCTY-
MapluX K Hell CUTHAJIOB, HO U GyHKUVEH
TIpolLieccoB, 0OYCIOBIEHHBIX TON WIH UHON
xoHctpykuueit Moxyis (I1. I. Koctiok).
QPakTop cybopAMHAUUHU TakK-
Xe UTpaeT BaXHYW poJb B KO-
OPAMHAUMOHHON NesiTeNbHO-
ctu I HC — 310 monynHenune HXe-
nexamux otraenoB ITHC Brienexamum.
Hanpumep, sinpo Heiitepca (rmpoaosaropa-
TBIM MO3T), HEMpPOHBI KpaCHOTO siIpa (cpell-
HMI1 MO3I') YIIPaBsAIOT aKTUBHOCTBIO - U
Y-MOTOHEHPOHOB CIIMHHOTO Mo3ra. B npo-
1Liecce 3BOJIIOLIMY HabmionaeTcs TeHIeHLMA
K YBEJIMYEHUIO POJIM BHILIENEeXAUIUX OTAE~
JIOB TOJIOBHOTO Mo3ra B ofecleuyeHUH KO-
OPAWHMPOBAHHOH NIeSATeIbHOCTA HUXeNe-
XKaIUX IeHTpoB (liedanu3aius), IpruyeM
¢ npeobiaagaHueM TOPMO3HLIX BIMSHUM.
Bocxomsiiye BIUSHUSA IPEUMYLIECTBEHHO
Bo3OyxnawpIiiue, 4To obecrieynBaeT IOM-
JepXaHHe IOCTOSTHHOM aKTUBHOCTU HEPB-
HBIX LIEHTPOB, MOCHUIAIOIUX UMITY/IbCH K
HizxenexamuM otaenam [HHC.
PaxTOop CcHIB Nmpollecca
BO30yXOeHHSA TaKxXe MPOSBIAETCA
B COTJIaCOBaHMH NEATEIbHOCTH HEPBHBIX
1eHTpoB. [IpH MOCTYIUIEHUH UMITY/IbCOB K
ONHOMY M TOMY X€ LIEHTPY OT pa3TIMYHbIX
pedIeKCOreHHBIX 30H (npuryun obujezo ko-
HeuHo20 nymu) LIeHTp pearnupyeT Ha GoJjiee
cwibHoe Bo30yxneHue. HanpuMep, ciaGoe
pasgpaxXeHHe KOXU TYJIOBHINA Yy cobaku
BBI3BIBAET YecaTeTbHBIN pedrieKc HIDKHEH
KOHEYHOCTH — cofaka Io4YeChbIBaeT KOXY.
ITocne mpekpalieHus HecTBUA ciiaGoro.
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paspaxurelia 1 OKOHYaHMsI YeCaTeTbHOTO
pediekca HaHOCAT 6oJiee CWIBHOE pa3pa-
XeHHe Ha 3Ty Xe KOHEYHOCTh, BRI3hIBAIO-
1ee 060pOHUTENbHEIN pediekce (crubaHue
KOHEYHOCTH), — OpraHM3M U30aBJIsSIeTCSA OT
pasnpaxurens. ITociie okoHyanus o6opo-
HUTEJIEHOTO pedJlekca HaHOCSIT OMHOBpe-
MeHHO IBa pasnpaXeHus. B aToM cnyuae
BO3HHMKAET TOJIBKO OOOPOHMTENbHE ped-
JIeKC, YyecaTebHBIN pediiekc OKa3bIBaeTcs
3aTOPMOXEHHBIM. TakM oOpa3oM, B 60psb-
6¢ 3a oOmMIA KOHEYHBIN NyTh MobexaaeT
foJiee CHIbHOE BO30YXIeHHEe — BBIMOJIHSA -
eTcs Oosee BaxXHad KOMaHAa B OMosoruye-
CKOM OTHONIEHWH, YTO SIBJISIETCA BaXHBIM
MPHCIIOCOONTEIBHBIM PE3YJIETATOM.
OnHuM 13 GakTopoB KOOPAUHAILIMOH-
Hoit nesstensHocTy HHC siBnsietest o o H o-
CTOPOHHEee NMpPOBENEHHE BO3-
6yXIeHHSA B XMMHUYECKHUX CHHaIICax
LIHC, Tak xak 3To oGecrieYnBaeT yropsiio-
YeHHOE pacnpoCcTpaHeHUe BO30YXIeHUs.
B cnydae n1BycTOpOHHETO NMpoBeNeHUsS B
CHHaricax HabGmonatach Obl Mppagualivsa
BO30YXIeHHS B pa3IMYHBIX HAIIpaBIeHIAX.
CuHanTuiyeckKasa MOTEHIIHa-
LU y9acTBYeT BIIpoleccax obecre-
YeHUS KOOPAMHALIMOHHOM IeSATeIbHOCTH
IIHC npu BeIpaGoTKe HaBBIKOB, ITOCKOJIb-
Ky Bo30yXIeHHe pacTlpocTpaHseTcs B
ITHC 6ricTpee 1 TouHee MO IPOTOPEHHBIM
TIYTSIM, BO3OYIMMOCTD KOTOPHIX MTOBHIIIEHA
(MexaHu3M — cM. M. 6.5). Hemoctarouno
KOOpJAMHUpPOBaHHEBIE IBUXEHHS B Hayaje
BHIDaOOTKM HaBhIKA ITOCTEMEHHO CTAHO-
BATCA Gonee TOYHBIMH — KOOPAMHMPO-
BaHHBIMH. JlonoHUTEIbHbIE, HEHYXHEIE
IBIDKEHMST IOCTETIEHHO YCTPAHAIOTCH.
JloM U HaHTa TaKKe UTpaeT BAXHYIO
POJIb B KOOPAMHAIIMOHHOM IEATETbHOCTH
IHHC, Tak Kak JOMHHaHTHOE COCTOSIHHE
IBUTaTeIbHBIX LIEHTPOB obecIieYnBaeT
aBTOMAaTU3UPOBAaHHOE BHIITOJIHEHHE IBH-
raTeJIbHbIX aKTOB, HAallpUMep, B Ipolecce
TPYHOBOM HEeSATELHOCTHU YeJloBeKa, IIpU
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BBIMIOJJHEHMY TMMHACTHYECKHUX 3JIeMeH -
ToB. IIpu 3TOM IBMXeHMs Golee Tounle,
a TaKXe 3KOHOMHEIE B SHEPTETHYECKOM H
3MOLIMOHATHHOM OTHOIIEHUSIX (ToApoOHee
06 3TOM — cM. I1. 6.5).

Humezpamuenaa poas HEPBHOM cuc-
TEMBI (OT JIaT. integrum — 1IeJNbHBIN, 065
eIMHEeHUE KaKUX-TUOO JacTel) 3aKioya-
eTCsl B 006€0UHeHUU 0p2aH08 U CUcmem &
edunyi0 QYRKYUOHAAbHYIO cUCeMy — op-
eanusm. Takoe oObenMHEHNE CTAaHOBUTCA
BO3MOXHBIM 6naronaps tpeM daxTtopam:
1) ywyactuto IIHC B ynpaBienun onopHo-
IBUTaTeJIbHBIM aIlllapaToM ¢ IIOMOLILIO CO-
MaTH4eCKON HEPBHOM CUCTEMBI; 2) peryisi-
UMK GYHKIIMNA BCeX TKaHel U BHYTPEHHMX
opraHoB ¢ nomomesio BHC u sumokpun-
HOM CUCTEMBI; 3) HATMYHIO NPSMBIX H 06-
patHbIX (adbdeperTHbIX) cBsaseit HHC co
BCEMH COMaTHYECKUMHU M BereTaTUBHBIMHU
adpdexropaMu. MOXHO BBLIEIUTDH YeThIpe
ocHoBHHIX ypoBHs ITHC, xaxnsiif U3 Ko-
TOPHIX BHOCHT CBOM BKJIaI B obecrieyeHHe
UHTerpatuBHOM nearensHocty [THC.

IlepBr i ypoBeHb — HEHpPOH.
B3aumonericTBre BO30YXIamOIUX M TOP-
MO3SIIIMX BXOHOB, B3auMMoHeiicTBHe cy6-
CUHATITUYECKUX HeHpOXUMHUYECKUX MPO-
LIECCOB B TIPOTOIUIa3Me B KOHEYHOM UTOTe
OIIpENeISIIOT, BOSHUKHET JIM Ta WIHA UHas
mocjaenoBatenbHocTs I1/] Ha BbIXOnE HeEM-
pOHA WIH HeT, T.c. GyleT 1 JaHa KOMaHIa
IpyroMy HeipoHy, paboyeMy opraHy Win
HET, ¥ BO3HHKHET JIM COOTBETCTBYIOIAs
peakuus. Takum ob6pasoM, 6maronapss MHO-
XeCTBY BO30YXHaIOMMX U TOPMO3AIIUX
CHHAIICOB Ha HeMlpoHe, OH TNpeBpaTWiICH
B XOjle 3BOJIOLMU B pelllaloniee YCTpoi-
CTBO.

BTtopoit ypoBeHbr — Helipo-
HajalbHB U aHcaM6ap (MOIOYJB),
obnanamIuii KadecTBEHHO HOBBIMHU CBOM-
CTBaMH, OTCYTCTBYIOIIMMH Y OTIAEIbHBIX
HEHPOHOB —— OIMH Y TOT X€ MOIY/JIb MOXET
y4acTBOBATh B IEATEIBHOCTH PasIMYHbBIX
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neHtpoB u otnesoB LIHC u obecnieynsars
BO3HUKHOBeHME GoJiee CIOXHBIX peakLMi
LHC.

TpeTuil ypoBeHb — HEDB-
Helii 1eHTp. HepBHEIE LIEHTPH YacTo
BHICTYMAIOT KaK aBTOHOMHbIE KOMaHHLIE
ycTpo#cTBa, pealu3ylolllKe yIIpaBleHHE
TeM WM UHBIM MpolieccoM Ha nepudepuun
B COCTaBe caMoperyaupyolueiicsi, caMo-
BOCCTaHaBJIUBaIOIIENCsI, CAMOBOCIIPOU3-
BOAALIEHCS CUCTEMBI, — OpPraHU3M. DTo
JIOCTHTAeTCsI 3a CHET MHOXECTBEHHBIX Ipsi-
MBIX, OOpaTHBIX, PELIUTIPOKHBIX CBs3eH B
LIHC, Hamuyust npsiMBIX U OOpaTHEIX CBsI-
3eii ¢ rmeprdepruyeCKUMM OpraHaMu.

YeTBepTH# YPOBEeHb — BBHIC-
MU YyPOBEHDb MHTETpallUM,
BKJAOYAOUUKA BCce INEeHTPH pe-
FryIAuUUU, oObeIHHSIEMbl € KO-
poit Oonpmoro Mo3ra B e€IH-
HYI PETYJHUPYWOIIYIO CHCTEMY,a
OT/eJIbHbIE OPTaHkl ¥ CUCTEMBI — B 6TUHYIO
GU3NOTOTHIECKYIO CUCTEMY — OpPraHH3M,
HOACUCTEMEBI KOTOPOTO MOCTOSTHHO dop-
MUPYIOT GYHKIMOHAIBHEIE CUCTEMBI. DTO
JNOCTUTaeTCs B3aUMOJAEHCTBHEM INIaBHBIX
cucreM HHC — nmumbuyeckoit bopMmariyy,
PO, noakopkoBLIX 06pa3oBaHUI K HEOKOP-
Tekca kKak Beiciuero otaena IIHC, opranu-
3YIOLIEro ToBeeHYeCKHe peaKlMH U UX
BereTaTUBHOE obecreyeHre B pa3TuYHBIX
VCIIOBUSIX XU3HENESITeIbHOCTH OpraBu3Ma.

6.10. CrpykTypHO-
GyHKIIMOHAJIBbHAA
XapaKTepHCTHKA
CIIMHHOIO MO3ra

CnHHOM MO3r UMeeT cerMEeHTapHOE CTPO-
eHue (31—33 cermenTa), M KaX sl ero cer-
MEHT CBsI3aH C oIpeieJIeHHOM! YacThlo Tea.
CHOMHHOI MO3r BKJIIOYAET IISITh OTHEIOB:
wednri (C,—C,), rpyanoit (Th —~Th,,),
nosicHuyHbii (L,—L;), kpecTuoBsli (S,—
S,) 1 xomuukoBh# (Co,—~Co,). B nponecce

SBOJTIOIIMK cOPMUPOBAIOCH IBa YTOJILIIE-
HMsI — LIeitHoe (CeTMEHTHl, MHHEPBUPYIO-
1[ie BepXHHe KOHEYHOCTH) M MOSCHUYHO-
KpPEeCTLOBOE (CeTMeHTHl, MHHEpBUPYIOLIHE
HHXHHEe KOHEYHOCTH) — KakK pe3yJbTaT
MOBBIIIEHHON HAarpy3kKy Ha 3TH OTHEJbI
CIIMHHOTO Mo3ra. B 3THX cerMeHTax coMa-
THYeCKHe HepOHbI Haubosee KpyIHbIe, UX
GoJtbllle; B KAXIOM KOpPEIIKe STUX CEeIrMEeH-
TOB 60JbIIIe HEPBHBIX BOJIOKOH, OHM HMe-
0T HaubOoJBIIYIO TOJIUIMHY. ¥ HEKOTOPBIX
BHIIOB XHBOTHBIX MOJOOHBIE YTOILICHUS
OTCYTCTBYIOT — HaIlpUMep, Y 3MeH, KO-
Topas TepeaBUTaeTcs Oiaaronapsi paBHO-
MEPHOMY YYacTHIO B IIpoliecce NBMKEHMS
Bcelt MycKynartyphl Tena. TpeHHpoBKa Jio-
6oro opraHa obecIieYMBaeT IIporpeccUBHOE
€ro pa3BUTHE HE TOJBKO B GUIO-, HO U B
oHToreHe3e. EcTecTBeHHO, IIpH 3TOM CO-
BepIlleHCTBYeTCA U GyHKUHMA opraHa. Op-
raH, KOTOpBIif He MOJIyYaeT AOCTaTOYHOM
Harpy3KH, IIOCTeIIEeHHO aTpodHupyeTcs.

B cnunnom mosze nacuumuotearom oxo-
40 13 man neiponoe (3 % — MoTOHelipo-
Hbl, 97 % — BCTaBOYHBIE HEHPOHEI, B TOM
guciae oTHocsiyecss 1 KX BHC). Ilpu atom
BEIICIAIOT: 1) Hellponbt comamuyeckoil u
eezemamueHoll HepaHoll cucmembl; 2) 3¢h-
gepenmuvie, aghpepenmuvie, acmagounsie,
accoyuamuenbie; 3) 8036yxcoaiousue U mop-
MO3Hble.

AdbdepeHnTHBEe HEHPOHBE CO-
MaTHUYeCKON HepBHOM CUCTEMEI JIOKAIU3Y-
IOTCSL B CITMHAXBHEIX FaHIVIWAX U TaHIJIUAX
YyepemHbIX HepBoB. OKOHYaHUA JeHIPUTA
adPpepeHTHOTO HellpoHa BETBSTCS Ha Ile-
pudepun U BOCIpUHMMAIOT U3MEHEHHUS
BHELIHEeH WJIM BHYTpeHHeH Cpemsl opra-
Hu3Ma. Ux otpoctky, npopomsaiue aboe-
PEHTHYIO MMIIYJIbCAIIMI0 OT MBILICYHBIX,
CYXOXMJIbHBEIX U KOXHBIX PeLIENITOPOB,
BCTYIIAIOT B CTBOJI MO3Ta U COOTBETCTBY-
Ioll[€ CETMEHTH CIIMHHOIrO Mo3ra u o6-
pa3yloT CUHANTUYeCKHe KOHTAKThI JIUGO
HEIIOCPEINCTBEHHO Ha 0.-MOTOHeNpoHax
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(Bo36yxHaromye CUHAICEH), TM60 Ha BcTa-
BOYHBIX HeiipoHaX — BO30yXAAOLIUX U
TOPMO3HBIX.

DpdbepeHTHHEe HeHpPOHH
CITIMHHOTO MO3ra, OTHOCSLIHECH K COMaTH-
yecKOM HEPBHOM CHUCTEME, BKIIIOYAIOT O~ U
Y-MOTOHENPOHBHI, sIBIsIOTCA 3G HEKTOPHBI-
MU, ITOCKOJIBKY UHHEPBHPYIOT HENOCpe-
cTBeHHO paboune opransl — 3dbdekxTop
(CKeJIeTHBIE MBILILIBI).

0.-MOMOHEeUPOHb! UYHHEPBHPYIOT 9KCTpa-
(y3aIbHBle MBILIEYHBIE BOJJOKHA (CKeseT-
Hble MBIILIEI). Belnensror o, -MoToHepo-
Hbl — OBICTpPBIE, MTHHEPBUpPYIOLINe Oeble
MBIIIEYHBIE BOJOKHA (1aOMIBHOCTD —
okoso 40 uMIIL./C), ¥ 0.,-MOTOHEHPOHBI —
MellJIeHHble, HHHEPBUPYIOIME KpacHbIe
MElIIeYHbIe BOJOKHa (1abwipHOCT — 10—
15 M. /c). Huskasi 1aBUNBHOCTD 0.-MOTO-
HEeHPOHOB OOBSCHAETCSA TUTEIBHOM Clle-
IOBOH T'HIepIosipu3anueii, COIpoBOX-
nawoieit I1/1. Ha onHoMm a-MoToHelpoHe
HacyuTeIBaeTcs no 20 TeIC. CHHAIICOB — OT
HUCXOIALIUX IyTeH BhILIENeXAIIUX OTHE-
J0oB LTHC, KOXHEIX pelLieNITOpoB, IpOoIpu-
OpELIENITOPOB. i

Y-MOmMOHeUpoHs! NHHEPBUPYIOT MH-
Tpady3anbHble MEIIIEYHbIE BOJIOKHA, T.€.
BOJIOKHa MBIIIEYHEIX BepeTeH (TIpOIIpH-
OPENENTOPOB). DTH HEeHPOHHBI 00J1aaIOT
BBICOKO# 1abWibHOCTBIO — 10 200 MM /C,
HO MX aKCOHaM_CBOMCTBeHHa GoJjlee HU3Kast
CKOPOCThL IpOBelleHUsI BO30OYXIeHUS —
15—40 M/c. y-MOTOHepPOHBI TOKATH3YIOT-
CS MEXIy a-MOTOHEHpOHaMM, Y4acTBYIOT
B PETYISILIMM MBILIEYHOTO TOHYca (CM.
. 6.13 u 6.14).

BcTtaBounmne (mpoMexyTou-
HBIE) He i p 0 H B 06pa3yIoT CBSI3M C YYB-
CTBUTEJIbHBEIMUA HEpOHAMH, C MOTOHEM-
POHaMu cTBOJIa MO3Ta M CIIMHHOIO MO3Ta.
Onn obecrieunBaloT cBsI3b CIMHHOTO MO3Ta
C siApaMH cTBOJIAa MO3ra, a Yepe3 HUX — C
Kopo# 6omnbimoro Mosra. K HuM Taxxe mo-
CTYIIaeT UMITYJIbCALUVSI OT BhILIEIeXKAaLINX
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oraesnos ITHC. Btum HelipoHaM npucyma
BhICOKas] JJaOWIBHOCTh — 10 1 ThIC. MMII./c;
OHM MOTYT GBITh KaK BO30OYXIaloIuMu,
TaK H TOPMO3HEIMU.

HelipoHH cHUMNODAaTHYE€CKOTO
otanena BHC pacnionoxeHsl B 60KOBEIX
porax rpyIHOro, TOSICHUYHOTO M, YaCTHY-~
HO, IMIeHHOro OTHEeJOB CIIMHHOIO Mo3ra
(C;—L,); aBnsI0OTCA TaKXKe BCTABOYHEIMH,
(OHOBOAKTUBHEI, YacTOTa UX Pa3psiioB —
3—5 umn./c. OHU perynvupyoT QyHKLUH
BCeX BHYTPEHHMX OpPTraHOB, OPTaHOB roJjo-
BEI U COCYMOB.

HelipoHHN mapacuMIaTHYe-
ckxoro otanena BHC mokammayorcs
B CaKpaJbHOM OTHeJe CIIMHHOTO MOo3ra
(S,-S,), oHHU TakxXe BCcTaBOYHEHE, poHO-
BOAKTHBHEI. X OYHKIMA — peryasauus
IeATeIbHOCTH HUXHETO OTAeja TOJCTON
KHUIITKH ¥ MOYETIONOBBIX OPTaHOB.

Llenmpu cnunnozo mo3za y4acTBYIOT B
peryIsiiu 60bIMHHCTBA BHYTPEHHHX Op-
FTaHOB W CKEJICTHBIX MBIIIII; B YaCTHOCTH,
LIEHTP 3paYKOBOTO pediieKca JOKATHU3YeTCs
B cermeHTax C,—Th,, peryiauum nesrens-
HOCTH cepiina — B cerMeHTax Th,—Th,,
CIIOHOOTAENEHNs] — B cerMeHTax Th,—
Th,, perynauun GyHKIMM Xeaylka — B
cermentax Th,—Th,, moyek — B cerMeHTax
Th,—L,. CerMeHTapHO pacnoIoXeHH! LieH-
TPHI [IAOKUX MBIINI] BHYTPEHHUX OPraHoOB,
LIEHTPHI IMWIOMOTOPHEIX pedIeKCcOB, pery-
JUpyolye QYHKIMY IIOTOBBIX XeJle3 U CO-
cynoB. [lapacuMmaTiyecKyio HHHEPBALHIO
TIOJIYYaIOT U3 CIIMHHOTO Mo3ra (S,—S,) Bce
OopraHbl MajJiorO Ta3a: MOYEBOI Iy3BIPb,
YacTh TOJCTOM KUIIKH HUXE €€ JIEBO-
ro u3ruba, MoJoBble OpTaHbl. Y XEHIIWH
mapacuMIaTUyYecKass MHHepBausa obe-
CIIeYHBaeT COCYOUCThIe peaKlIMi KIUTOPa,
BJIarajviia; y MyX4YuH — pedieKTopHbIA
KOMITIOHEHT 3p€eKIINH.

HeHTph ynpaBieHUsl CKeJIeTHOM My-
CKyJIaTypoi HaxoJsATCs BO BCeX OTAeNax
CITMHHOTO MO3ra 1 HHHEPBUPYIOT 11O Ce€r-
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MEHTapHOMY TIPUHLIAITY MBILILIEI IeH (C,—
C,), iadpparmel (C,—C;), BEpXHUX KOHeY-
Hocte#t (C,—Th,), Tynopuma (Th,—L,) u
HUXHUX KoHedHocTer (L,—S;). IToBpex-
NeHUA OINpeleTeHHBIX CeTMEHTOB CITUH-
HOTO MO3Ta WIH €ero NPOBOISIIUX IyTeH
BHI3LIBAIOT cllelinUYecKUe pacCcTpOCTBa
YyBCTBUTEIBHOCTH U JBUTaTeIbHEIE Hapy-
LIEHUA.

Kaxnbiii cerMeHT cCMHHHOTO MO3Ta
y4acTBYET B YYBCTBHTEJIbHOM MHHEPBAaLIUU
Tpex nepMaTomMoB. UMeercs myGavpoBaHue
Y JBHTATEeJIbHON MHHEPBAlIMU CKENETHBIX
MBIIILI, 9TO TIOBBIIIaeT HageXHocTh GYHK-
LIMOHMPOBaHHUs OIIOPHO-IBUIaTEIbHOTO
arapara ¥ BOCIIpMATHS BHELIHUX pa3fipa-
Xutesei.

Pd cnunnozo mozza o6HapyXuBaer-
cs Ha YpOBHe LIeHHEIX CETMEHTOB MEXIY
MepeqHUMHU M 3a0HUMM POraMH, Ha ypOB-
He BEpXHErpYAHHIX CETMEHTOB — MEXIY
OOKOBRIMM ¥ 3aJJHUMHM poraMu B 6elom
BellleCTBe, IIPUMEBIKAONIEM K cepomy. Ee
HepOHH UMeIT 60Jb1I0e KONTHUYECTBO
OTpPOCTKOB. P® yyacTByeT B peryisiiuu
TOHYCa MBILIL, BETEeTaTUBHBIX QYHKLIUH,
apbepeHTHOH HUMITYTbCALIIH.

Cnunnotd mo3z umeem cobcmeesHbil
accouuamuenbili annapam, yCTaHaBJIWBa-
IOIMH CBA3b MEXAY CerMEHTAMH U BHY-
TPH CETMEHTOB. ACCOLIMATHBHEIN ammapaT
CIIMHHOTO MO3Ta YYacTBYeT B pery/IsALiH
IBWXXEHHUIN KOHEYHOCTeH M TY/JIOBHILA, TO-
Hyca MBbILIL, obecIieYnBas NoaepXaHHue
TO3HI.

Cnunnoii Mo3z evinosansem nposodHuKo-
8y10 u pechnexmopmyro Qynxuuu.

6.11. IIpoBogruKoBaa GyHEKIHA
CIIMHHOTO MO3ra

Obwan xapaxmepucmuka. C IOMOIIBIO
TIPOBOJTHUKOBOM GYHKIMHU CIIMHHOTO MO3-
ra seiitenexamue oraeabl THC nonyqaror
MHGOPMAIIUIO OT Tejla OPTaHU3Ma M BHY-

TPEHHHX OPraHoB, YIIPaBJISIOT CKeJIeTHOMN

MYCKVJIATypo# Teja U KOHEYHOCTeH, pe-

ryupyioT GyHKIMHM BHYTPEHHHUX OPTaHOB

(cuMmaTuYeckast HepBHasi cUCTeEMa — IS

BCETO OpraHu3Ma, IapacuMIlaThyecKas —

B OCHOBHOM I OPraHoB Ta3a).
Ilposodnukosas gyrxyus cnunrozo mo3-

2a OCYyWecmensiemcs ¢ NOMOWbI0 80CX005 -

WUX U HUCXOOAWUX nymell.
AbdbepeHTHass uHdpopMallusa

MOCTYTaeT B CITMHHON MO3T Yepe3 3alHue

Kopeky, s depeHTHas UMIyIbCcallua U

perynanusa GyHKUMA pa3IdYHBIX OPraHOB

M TKaHel OpraHM3Ma oCyLIeCTBIAIOTCS Ye-

pe3 nepenHue KopellkH (3akoH bemma—

Maxannou). Kaxmeiit Kopelok mpeacTaB-

JisieT co60i MHOXECTBO HEPBHHIX BOJIOKOH.

Hanpumep, nopcaabHbIi KOpemoK KOII-

KH BKJII04YaeT 12 ThIC., @ BEHTPAJIbHBIA —

6 THIC. HEPBHBIX BOJXOKOH. MenunaTtopom

MHorux addepeHTHBIX HEHPOHOB SBJIA-

eTcsl TIyTaMaT, MOAYJIATOpaMH — HeHpo-

nierrtusl (Bemectso P, BUII, ankedanun).

Bce addepeHTHEIE BXOAR B CIUHHOM MO3T

HecyT MH(OPMAIIKIO OT TPeX IPYII pelier-

TOPOB:

1) KooxcHbix peyenmopog: 6ONEBHIX, TEMIIE-
paTypHBIX, IPUKOCHOBEHU, NaBIeHHUS,
BUOpaIUY; IEKOTKH;

2) nponpuopeyenmopoé. MbILIEYHBIX (MBI-
IIEYHBIX BEpETeH), CYXOXUIBHEIX (pe-
nentopoB JoabIXK), HAAKOCTHUIIH U
000JI09€eK CYCTaBOB;

3) peuyenmopos HympeHHUX Op2AHOE —
BHCLIEpOPELIENTOPOB (MEXaHO-, OCMO-,
TEPMO- K XeMOPELEIITOPOB).
3nauenue adpepenmnoii umnyrocayuu,

nocmynarouiei 6 CRUHHOU M032:

e HeceT MHbopManuw o6 H3-
MEHEHHAX OKpyXalomelid
cpens;

e y4acCTBYeT B KOOpPIAMHAIHU-
OHHOU gmesTtenbHocTtu IL[IHC
NOo yIpaBAeHHI CKeJeTHOM
MYCKYyJlaTyp O #: IIpH BEIKITIOYEHUH
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Tabauya 6.2

OcHoBHBIE npoBoadAiHe NYTH CHHHHOIO MO3ra

Bocxoasmue (TyBCTBHTe/IbHbIE) IYTH

®usHororuieckoe 3HaYeHne

KnuHOBHIHHIM nmy4ok (mydok Bypmnaxa), npoxo-
JIMT B 3aJJHUX CTOJI6aX, HMITYJIbCALMS TIOCTYIIAeT

B KOpY

Oco3HaBaemasi TIPONPHOLENITHBHAA MMITYIbCa-
LKA OT BepXHeM YacTH TYJIOBHILA M PyK

TorKu# yyox (ny4ok Joswis) mpoxonur B 3a-
ITHUX cTONGAX, MMITY/IbCALMSA MOCTYIIAET B KOPY

Oco3HaBaeMas NPpONMPpHOUCIITUBHAA HUMITYJIbCa-
1M OT HIDKHEH YacTH TYJOBHIIA M HOT

3axHHA CITMHHO-MO3XeuKoBhlit (Prekcura)

Heoco3naBaeMas NpONpHONENITUBHAA UHMITYJIB-
cauus

IMepenuuit cnMHHO-Mo3xeukoBhli (ToBepca)

To xe

JlaTepanbHRIA CIIMHOTaIaMHYECKHIA

Bonepast u TEMIIEpaTypHasi 9YBCTBHTECJIBHOCTD

ITepenuuit cIMHOTATaMHYECKHI

TakTHIbHasAg YYBCTBUTENbHOCTD — MPHKOCHO-
BeHHe, AaBleHHe

Hucxodswue (deuzamenvrvie) nymu

Dusuonozuueckoe 3nauenue

JlaTepanbHbIA KOPTHKOCTIMHAIBHBIA

HMITYJ'I])C&H]UI K CKCJICTHBIM MHIIIIIAM, TIPOH3-
BOJIBHBIC IBHXECHHUA

ITepeaHui KOPTUKOCTTHHATIBHBIA

To xe

Py6pocniunaneuerit (MoHakoBa), IPOXOOUT B
60KOBRIX cTONOaX

I/IMITYJ'ILCaI.IHﬂ, noaacpXuBaKInasg TOHyC CKe-
JICTHHIX MBIIII{

PeTuxynocnuHaIbHEI, IEpEIHHE CTONGR

HMImynbcanus, noaiepXupaionias TOHyC CKe-
JIETHBIX MBIIIL ¢ TIOMOIBIO BO3OYXAAIOWMUX U
TOPMO3HBIX BIMSIHUIL Ha O~ H Y-MOTOHEAPOHHI,
a TaKXKe peryIupyiolllas COCTOTHHE CIIHHAJb-
HBIX BET€TaTHBHHIX IIEHTPOB

BecTnbynocnuHanbuEA, MepenHue cToa6k

HMHYJIBC&HM, obecneunBaiomas noancpxaHue
TO3bl M paBHOBECHS TEJIa NOCPCACTBOM YIaCTHA
B pEryIllHH TOHYCa MBINIIL

TexToCTMHANBHEIN, MPOXOAUT B NMEPEIHUX
cTojibax .

Hmmynscauus, obecneyypalomas ocylecTaIe-
HHE 3PUTEIBHEIX H CIYXOBRIX ABHUIaTEeIbHBIX
pedrekcoB (pedeKCh YETBEPOXOAMHSA)

abdepentHoit uMmynscanuy ot pabo-
4ero opraHa yrpapjieHHe UM CTaHOBHT-
€5l HECOBEpILICHHBIM;

® cnmocobcTByeT moaomepxa-
Hupw ToHyca IIH C: npu Brkmo-
YeHUU adpPepeHTHON MMITYAbCcALUU
YMeHblllaeTcsi CyMMapHasi TOHHYecKas
aktuBHocTh ITHC;

® y4YacTByeT B IIpoleccax pe-
rynauvuu GyHkuui BHYTpeH-
HUX OpPraHoB.

5 HopmanbHan puanonornn

Dynxyuu npoeodswux nymei cnunrozo
M032a TIPENCTABIIEHH B TabM. 6.2.

6.12. ComaTtruecKkue pedaeKcsl
CIIMHHOTO MO3ra

BeretaTuBHEIe pedieKChl, B TOM 4YHCIE
OCYIIECTB/IsIEMBIE C MTOMOILBIO CITMHHOTIO
MO3ra, H3y4aloTcs IO IVIaBaM, B pa3zenax,
TMOCBALIEHHBIX perysuuu dbyHKuui opra-
HOB M CUCTEM.
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Obwan xapaxmepucmuxa. ComaTHye-
cxue pedIeKchl CIMHHOTO MO3ra JocTa-
touHo mnpocThl. [lo ¢opme 3TO B OCHOB-
HoM crubatenbHble U pa3rubaTenbHbIE
pedexchl CETMEHTapHOTO XapakTepa.
HancerMeHTapHuIe pediieKchl, Hapsany ¢
CerMeHTapHBIMH, OCYHIECTBJIAIOTCS TOIABKO
¢ noMolLIbIo IlIeiHoro otaena. Pediekcrl
CIIMHHOTO MO3ra MOXHO OOBEAMHHUTH B IBE
IPYIIH TI0 CIEAYIONIMM IIpHU3HaKaM. Bo-
nepebix, CIAHANbHEIE pedJIEKChI LIeJIEco0-
6pa3Ho oObeIMHUTE TI0 opraHaM (3¢ dex-
TopaM pediekca): pedrekcr KOHEYHO-
cTeii, OpIONIHEIE, SUYKOBHIA M aHATLHBIN.
Bo-emopuix, 110 penenitopaM, paspaxe-
HYe KOTOpHX BEI3EIBaeT pedJiekc: Ipo-
NpUOIeNNTUBHEIE, BUCHEPOHENTHBHEIE U
KoxHblIe pediiekcH. [locnennue aBsTIOTCS
sauumubimu (cM. Tabi. 6.2, 6.3). Pedex-
Chbl, BOHHKAIOIIME C IIPOTIPHOPELIEIITOPOB,
y4acTBYIOT B GOPMHUPOBaHUH aKTa XOAbOH
M peTyJISIIIMKA MBIIIeYHOro ToHyca. Bucie-
pOLIENITHBHEE pedIIeKChI BOSHUKAIOT C MH-

TepOpELIENTTOPOB (PELIENITOPOB BHYTPEHHUX
OpTraHOB) M NMPOSIBJIAIOTCS B COKpallleHUsX
MBI HepenHeit OpoIIHOA CTEHKH, Ipya-
HOM KJIeTKH M pasrubareneif CIIMHBI.

3awumnnte peghaexcni, Bo3HMKaOIIUE
TIpH pa3fpaXeHUH KOXH U Tejla, IIpeACTaB-
JieHHl B Tabn1. 6.3 1 6.4.

Pegpaexces koneunocmerd B KTMTHUYECKOH
TIpaKTHKe HCCIeayloT Haubonee yacto. O6-
LIENPUHATOM KiaccuduKaluu 3THX ped-
JIEKCOB HeE CYLLECTBYET, MX OIIMCRIBAIOT Oe3
B3aUMHO#1 cBsi3u. Ecin 3a o6beauHsIIO U
Nnpu3HaK pe¢aeKcoB KOHEYHOCTEH NpH-
HATh XapaKTep OTBETHOM peaKIINH, TO Bce
HMX MOXHO OOBEAMHHUTH B YEThIpE IPYIIIIHI.

l.CrubartenbHbe pediekcH
KOHedYHocTel (gasnsie u monuve-
cKue).

Dasnvie pediieKCH — 3TO OIHOKpAT-
Hoe crubaHre KOHEYHOCTH [P ODHOKPAT-
HOM pa3lIpaXeHUM KOXH WIX MBIILEYHBIX
pelienTopoB. Pedekcrl, Bo3HUKAIOIIHE
C pelenTopoB KOXH, SABIAIOTCA MOJIUCH-

Tabauya 6.3

3amuTHbie GpomHbie pedeKchl, Bhi3biBaeMble IITPUXOBLIM pa3ipaKeHHeM KOXKH KHBO-
Ta, BHIPakKA0MHUECs B COKPALIeHHH COOTBETCTBYIOMIHX YIACTKOB MBI 6 pIOIIHOMN CTEHKH

Hassanne Jlokanuzanuga pedaexcoremHol 30HbI Cerment coumoro
pedaexca P Mo3ra
Bepxumit ITapannensHo HUXHMM peGpaM, HEMOCPEICTBEHHO MOX Th,—Th,
HUMH
Cpenumit Ha ypoBHe nymnka, ropM30HTaIbHO Th,—Th,,
Huxnuit ITapannensHo maxoBoit cKIaziKe, pANOM C Hel Th,—Th,,
Tabauya 6.4

SIuuKoBBIil H aHANbHBIA 3aMMTHBIe pedeKch

Haspanue ¥ cymuocts pedaekca

Jlokann3anusa pedaexcorennoii

CerMeHT COMHHOrO

KpallleHMH HapyXHoro ccHHKTepa nps-
MOM KMUIKH

30HBI (IITPHXOBOE pa3Jpaxkenue) Moara
Kpemacrepusiii (sinukoBbiii) pediekc, | BepxHsisi BHYTPEHHSASA NMOBEPX- L-L,
BBIpaXaeTcsl B COKPAIlICHUN m. cremas- | HOCTh KOXH Genpa
ter ¥ MOMHYMaHWM MOIIOHKM
AnanpHeI pedirekce, Brpaxaetcs B co- | Koxa B6JIH3H 3alHETO IIpoxona S,-S,
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HANTHYEeCKUMH, OHM HMEIOT 3allUTHOE
3gaueHue (cM. puc. 6.11, A). Hanpumep,
MorpyXeHue B clabbi pacTBOp cepHOM
KHMCJIOTH KOHYHKA JIAlIKU CIIMHAJIbHOMU
JIATYLIKH, TIOABEIIEHHON Ha KpIo4Ke, WIX
LIMIIOK KOXH KOHEYHOCTU MUHLIETOM BHI-
3BIBAIOT OTAEPTHBaHUE KOHEYHOCTH BCIe-
CTBHE CTHOAHUS ee B KOJIEHHOM CYcTaBe, a
npu 6onee CWIBHOM pa3lipaXeHUX — U B
Ta300eIpeHHOM cycTaBe (crubaHue KOHey-
HOCTH — M30aBleHHE OT pa3fipaxHTelis).
CrubarenpHble (Kak ¥ pa3rubaTenbHble)
pedIieKchl, BO3HHKAKOIIUE ¢ MBILIEYHBIX
pEeLIeNTOPOB, ABIAITCA MOHOCHHANTH-
yeckuMH. ®asHble MPOIPHOLIENITHBHEIE
pedeKcH y4acTBYIOT B $OPMUPOBAHUU
akTa xonnOnl. ITo cTenmeHU BbIpaXeHHO-
¢TH ¢a3HBIX crubaTeNbHBIX U pa3ruba-
TeJbHBIX pedIeKCOB OIpenessloT COCTO-
suune Bo3bymumocti LTHC # BO3MOXHEIE
ee HapymeHusl. [103ToMy B KIIMHUYECKOH
TIpaKTHKE UCCIEAYIOT HECKOIBKO cruba-
TeNbHBIX pa3HBIX pedyiekcoB. Axusio8
(namounbiii) pegprexc — TIPOIPUOLIETITHB-
HBIH, BEIpaXaeTcsl B MOJOIIBEHHOM CIH-
GaHMU CTOIIBI B pe3yibTaTe COKPALleHUS
TpeXrjiaBoif MBILILKI FOJeHH, BOSHUKAET
NIpH yape MOJIOTOYKOM IO aXWLIOBY CYXO-
XHWIHIo; pebiaeKTopHas AyTra 3aMbIKaeTcsi
Ha YpOBHE€ KPECTLOBBIX CETMEHTOB S,—S,.
Hlodoweennbiii pepnexc — KOXHBIMN, BHI-
paxaercsi B cTHOAaHHM CTOMBI M TaJblieB
IIPU IITPHUXOBOM pa3ipaXeHUHU MOAOLIBEI;
pedieKTopHas iyra 3aMbIKaeTcs TalkoKe Ha
YpoBHe S,—8§,.

HauGornee yacto B KiIMHMYeCKOM NpaK-
TUKe UCCIIENYIOT 10KmMegoli peghrexc — TIpo-
NPHUOLIEITUBHEIN, BHIpaXaeTcsd B CTHOAHMH
PYKH B JIOKTE€BOM CYCTaBe, BO3HUKAET IpU
YAape MOJIOTOYKOM IT0 CYXOXWIHIO m. bi-
ceps brachii (npu BH30Be pediekca pyka
oXHa GBITh clierka COTHYTa B JJOKTEBOM
CycTaBe); pedieKTOpHasl nyra 3aMBIKaeT-
CA B INeHHEBIX CETMEHTaX CIIMHHOTO MO3Ta
(C,~C,). Ilpu BO3HMKHOBEHMM (ha3HHBIX

crubaTeabHBX pedIeKcOB OTHOBPEMEHHO
¢ Bo30yXIeHHEeM MOTOHEAPOHOB MEIIILI-
crubareseii MPOUCXOIUT TOPMOXEHHE MO-
TOHEHpPOHOB MBILIII-pa3rubareneil 3Toi
X€ KOHEYHOCTH — HHave crubaHue Gyner
HEBO3MOXHBIM.

Tonuueckue ceu6bamenvHbie pediexcrl
KOHEYHOCTeH YYacTBYIOT B IOAAEPXAaHUM
11o3bl. OHM BO3HUKAIOT TP [UIUTEILHOM
PacTXXKEHUH MBI ¥ BO3OYXIECHUM MbI-
LIEYHHIX pelienITopoB. ToHUYeCKoe CoKpa-
LIeHHE CKEJIETHBIX MBILLIL] ABJIAETCS TaKXe
($OHOBBIM IUIA BCeX ABUTraTeNbHLIX aKTOB,
OCYLIEeCTBASAEMBIX ¢ TOMOINbI0 ha3sHEIX
cokpaiieHuit Moimn. M3MeHeHHe ToHyca
MEIIUL KOHEYHOCTeH CBUIETEIbCTBYET O
Hapymenusax B ITHC.

2. PasrubartenbHbie pedaexk-
CBl KOHEYHOCTEH — MOHOCHHAIITH-
YecKHUe, BOZHUKAIOT C MIPONPUOPELIETITOPOB
MEIIII-pa3rubarenei.

Dasznvie pazeubamenvibie pedaekcH, B
OTJIMYUE OT pa3HEIX crubaTenpbHEIX ped-
JIEKCOB, BO3HHMKAIOT B OTBET Ha OJMHO-
KpaTHO€ pa3ipaXeHHe TOJIbKO MBILIEYHBIX
peLeNTOpOB, HaNIpUMep IIpY yaape 1o cy-
XOXWIMIO YeTHIPEXIVIaBO MBIOILE HIXE
HankoneHHuKa. [Ipu aTom Habionaer-
Csl KOJIEHHBIH pa3rubaTenbHbIM pedrekc
BCJIEACTBHE COKPaIeHHs YeThIpeXriaBoH
MBI (MOTOHEHPOHBI MEIIII-crubaTe-
Jieit Bo BpeMsi pasrubaTenbHoro pedJiiekca
TOPMO3ATCA C IMTOMOIUBIO ITOCTCUHAINTH-
YECKOTO PelMIIPOKHOIO TOPMOXEHMs I10-
CPEICTBOM BCTaBOYHBIX TOPMO3HBIX KJIETOK
Penmoy). PedrexropHas xyra KoJeHHOTO
pasrubaresibHOro pedJieKkca 3aMbIKaeTcs B
MOSACHUYHBIX cerMeHTax (L,—L,). Pasuuie
pa3rubarenpHbie pedaekchl, KaK U Cry-
OarenbHbIE, YYACTBYIOT B GOpMUPDOBaHUH
aKTa XoIbOHl (repeMelleHHe Teaa B IIPO-
CTpPaHCTBE).

Tornuueckue pazzubamenvuvie ped-
JIEKChl — 3TO IIUTENBHOE COKpallleHHe
MBIIIII-pa3rubareiei IpyU IINTEJILHOM KX
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pacTsKEHMH M BO3OYXIEHMH MEIEYHBIX
pelLleNITOpOB. B MONTOXEeHUH CTOS TOHU-
yecKoe COKpallleHHe MBILII-pa3rubate-
Jeif mpenoTBpaIlaeT cruGanne HHXHHUX
KOHeyHoCTel M obecrieynBaeT coxpaHe-
HHe BEPTHKAJIBHON €CTECTBEHHOM IMO3HI.
ToHUYECKOE COKpalleHHe MBI CIIMHBI
yaepXHBaeT TYTOBHINE B BEPTUKANLHOM
MOJIOXEHUH, obecrieynBasi OCaHKY Yejio-
peka. ToHndeckue pedieKchl Ha pacTsaxe-
Hue MpIun (crubateneit M parubareneii)
HA3kIBAIOT TAKXE MUOMAMUHECKUMU.

Takum o6pa3oM, IM1aBHasi posib TOHU-
YyecKHX pedrekcoB — MonepxaHue Mo3bl
OpraHu3Ma.

3.PutMuyeckue pedaekch
BHIPAXAIOTCA B MHOTOKPAaTHOM ITOBTOPHOM
crubaHUM M pa3TUbaHUM KOHEIHOCTEH.
IIpuMepoM saBisieTcs pedieKc NOTUPaHUA:
TOCJIe CMa3sHBaHHUA PaCTBOPOM KHMCJIOTH
KoxHM Oenpa crMHaIbHas JArymka (Jas-
TylIKa, y KOTOpoi yaajaeH roIoBHOM Mo3r)
MHOTOKPAaTHO IMOTHpPAET 3TOT Yy4aCTOK —
NMBITaeTcs 0CBOOOAUTHCA OT pa3fpaxuTe-
. Cnaboe pasgpaxeHne KOXH 60KOBOit
MOBEPXHOCTH Tejla Yy cO0aKM TaKXKe BBI3bI-
BaeT pUTMUYECKUH pediieKc — IToYechIBa-
HHE 3TOrO yyacTKa 3agHei KOHEYHOCTHIO.
Y cHHUHATBHOTO XHBOTHOTO HabiionaeTcst
TaKXe LIaraTeJbHbIA peduiekc.

IMaraTensHbiit pediieKc BH3LIBacTCH
OINHOKDAaTHRIM pa3fipaXeHHeM KOXH 3a]l-
Hell KOHEYHOCTH, KOTOpOe, B CBOIO Oye-
penb, BEI3bIBacT crubanue nocienneit (cum.
puc. 6.11, A) u conpoBoXnaeTcs AOMOTHU-
TeJIbHBIM pa3rnbaHueM IIPOTHUBOIIONOKHOM
3aHeif KOHEYHOCTH — nepekpecmHbili pas-
2ubamensnulii pegnexc (cM. puc. 6.11, B).
3aTeM corHyras KOHEYHOCTh pa3rubaercs
U OoIlycKaeTcsi BHU3, a pa3oTHyTass — CTH-
GaeTcst  MOAHMMaETCsI BBEPX, U TaK JaJlee.
KoHneunocty He KacaroTcs onopH (cob6aka
3a¢ukcnponana B CTaHKE€ C ITIOMOIIBIO JIAA-
MOK), 1 6e3 JOIIOJTHUTEIBHOIO pa3npaxe-
HU OHH IIPOAOJIXAaIT PUTMHYHO ITOOYC-

penHo crubarbcs U pa3rubaTbcs — «Ila-
raTb» B BO3IyXe.

IlaraTenpHbIit pediexc (JIOKOMOLUA)
MOXeT IMPOJOJIXAThCS YacaMH, TaK Kak
yCTpaHEHO TOPMO3HOE€ BIMAHHE KOPHI
Gompioro Mosra. IIpu HenoBpeXIeHHBIX
CerMeHTaX, UHHEepBUPYIOMUX NepeqHUe
koHeyHocTH (C,—Th,), n 6oee miuTens-
HOM pa3lipaXeHUHU 3aIHedl KOHEYHOCTH B
pediexc BOBIeKalOTCs TakKkXe U IepeqHue
KOHEYHOCTH. DTO HabalofeHUe MOoKa3bl-
BaeT HaaUYHe MeXCerMeHTapHOW cBA3U
Ha YpOBHE€ CIIMHHOTO MO3ra, urpaioluei
BaXHYIO POJIb B PUTMUYECKUX IBIKEHUAX
KOHEYHOCTeH.

IloouepenHoe cokpalleHHe M paccia-
OeHue MbIIL-crubaTesieit 1 MBIIIL-pa3-
rubaTeneif ocylecTBAsETCS B pe3yabTaTe
B3aMMOIENCTBUS MPOLIECCOB BO3byxnae-
HMS 1 TOPMOXEHHS B COOTBETCTBYIOILMX
LleHTpaX CIIMHHOTO MO3Ta MOJA BIUSIHUEM
HUMITYJIbCOB, MOCTYNAIOLIKX B MO3T OT IIpO-
IIPUOPELIENITOPOB, YTO OIpedeIsseTcss X
0COOBIM paclofioXeHHEM OTHOCHUTENbHO
CKeJIeTHOM MBIIIITE. Mblueunsie sepemena
(mMbiweunvie peyenmopel, OHU nepeuuHosie)
pacnoaodcersl napasieabHo cKenemHuol
Mbllilje — CBOMMH KOHIIAMM OHH KpEIITCSA
K COeOUHHTENIbHOTKAaHHOH 060nouKke (Ie-
PUMHU3HIO) MyYKa 3KCTpady3aJbHBIX MBI-
IIEYHBIX BOJIOKOH € IIOMOILIBIO HATIOMHUHA-~
IOIIUX CYXOXWIKA I0JIOCOK COeIUHUTENb-
HOM TKaHm miuHoM 0,5—1 MM. B cBsisu ¢
3THM, KOTZIa MBIIILIA pacciabnsercs (YIIu-
HsIeTCS), PAaCTATHBAIOTCA U MBILLIEYHEIE pe-
LEIITOPRI, YTO M BeleT K UX BO36YXNeHHIO
(cM. puc. 6.11, A). MeImieyHbIi perienTop
COCTOMT M3 HECKOJbKHMX MONepeYHOIIo-
JocaThIX HHTPady3aJbHBIX MBILIEYHEIX
BOJIOKOH (fusus — BepeTeHO), OKpYX€eH-
HBIX COENMHHUTEIBHOTKAHHOM Kamncyaoi
M OKOHYAaHMWSAMH addepeHTHHIX BOJIOKOH.
Jnnna vHTpady3aibHEIX MBILIEYHEIX BO-
JIOKOH cOCTaBJisieT 4—7 MM, TOJIIIKMHA —
15—30 MxM. UMnysnbcsl OT MEIIIEYHEIX
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pelieNITOPOB Bo36yX1aloT HEMPOHEI CBOETO
LIEHTPa U TOPMO3AT HEHPOHH LIEeHTpa-aH-
TaroHUCTa. Bimke K KOHIIaM MBIIIEYHOTO
BepeTeHa NOAXONAT ABUraTe/IbHbIE HEPB-
Hble OKOHYaHHs, ABISIOLINECS aKCOHaAMU
Y-MOTOHEHPOHOB CIIMHHOTO Mo3ra. Ux
HMMITY/IbCALIMSI BHI3BIBAET COKpailleHHe MH-
Tpady3aIbHBIX MBILIEYHBIX BOJIOKOH (MBI-
meYHble BOJIOKHA pelieNnTopa), YTO BedeT
K Bo3HMKHOBeHHI0 PII, mHunuupyome-
rO IIOCPEICTBOM CBOETO 3JEKTPHYECKOTO
nons Bo30yxnenue adpdepeHTHOTO HEpPB-
HOTO BOJIOKHA.

Cyxoxcuavrvie peyenmopsl (peyenmo-
pbt Tonvdocu) xpenames omuocumensvho
CKenemHOU MblUYbL NOCAe008AMENBHO, UTO
obecreuynBaeT UX pa3ipaXeHue IpH Ha-
TSDKEHMH cyXoXwiusa (puc. 6.12). IToaro-
MY CYXOXWIbHEIE pELIeNITOPhl MOCHUIAIOT
B MO3T HHDOpMaIIMIO O TOM, YTO MBIMIIA
coKpalleHa (HampsXeHO M CYXOXHIHe),
a MBbIlIeYHbIE PELIENITOPEl — YTO MBILI-
11a pacciabieHa U ymiMHeHa. UMnynbcH
OT CYXOXWIbHEIX PELIEIITOPOB TOPMO3SAT
HEeNPOHBI CBOETO LIEHTpa M BO30yXIaloT
HeHpPOHEI IIEHTpa-aHTarOHUCTA (Y MBILIIL-
crubareneif 9To Bo30yXIeHHe BhIpaxe-
Ho cinabee). CyXoXHIbHBIE pellelITOPH
3aKNI0YEHH B COCIMHHUTEIbHOTKAHHYIO
Kafcyny M JIOKaINU3YIOTCS B CYXOXWINAX
CKEJIETHHRIX MBI BOIM3N OT CYXOXH/Ib-
HO-MBIIIEYHOTO cOeIUHEHUA. DTO ToXe
NIEpBUYHEIE PelleNITOPhI, OHM IIpefcTaB-
JAOT Co60i GesMHeNMHOBbIE OKOHYaHMS
ToJcToro MuenuHosoro adpdepeHTHOTO
BOJIOKHA — MONOMIA K Karicyile peleriTo-
POB [onbIKM, 3T0 BONOKHO TEPAET MUETH-
HOBYIO 060JIOYKY H AEJIUTCS Ha HECKOIBKO
OKOHYaHWH, TUIIEeHHBIX MHEINHA.

Mexanusm wazamenrvnozo pegrexca.
Korza mpimna (crubaTteny uau pasruba-
TeNb) paccinabneHa M YATHHEHa, BO3GYX-
NAI0TCS] MBIIIeYHEIEe BEpeTeHa, UMIYILCHI
OT HHX ITOCTYNAalOT K CBOMM Q.-MOTOHEMH -
POHaM cnniMHHOro Mo3ra ¥ Bo30yXaaloT UX

-—

Puc. 6.12. MexanuaM Bo3byXAeHHA H Top-
MOXXeHH oi-MOTOHEHPOHOB CITHHHOI'O MO3ra BO
BpeMsi COKpauleHHs | pacciabIeHUs CKeleTHO)
MBIIIIIBI
A — MbllINA pacTAHyTa U pacciaabineHa, Bo3bysxkaa-
I0TCSI MBIIlleYHRe pelientopsl (7); b — Mema co-
KpallleHa (HaMpsiXeHa) U yKOpodeHa, Bo3bykaaioTcst
CYXOXWJIbHBIE pellenTophl (2); 1 — MElleYyHbIe pe-
UenTopH (MEIIeYHEIe BepeTeHa); 2 — CYXOXUIUA
MBILIIK K MX peuentopsl (penentopsl [onpaxu);
3 — nonycermenT cnuHHoro Mo3ra. AgdepeHTHas
UMIYJIBCALUS: CRIOWNAR IUHUA — BhIpAXeHa, NYHK-
MUPHAR MUHUA — OTCYTCTBYET

(cM. puc. 6.12). 3aTeM 0.-MOTOHEHPOHHI
MOCEITAIOT UMIIYJIBLCHL K 3TOH Xe CKeJeT-
HOM MBIIIIIE, YTO BENET K €€ COKPANIeHHUIO.
B pe3synbrare coxpallleHHs MBIIIIH BO3-
OyXIeHHe MBIIIIeYHRIX BepeTeH NpeKpalia-
eTcs WIH CHIBHO oclabisieTcsi (OHU yXe
HE pacTAHYTH), HAYUHAIOT BO30YXIaThCs
CYXOXHIbHEIE PELIEIITOPEI, IIOCKOMBKY CY-
XOXHIHE HaTAruBaetcs (cM. puc. 6.12, B).
HMIybChl OT CyXOXMWIBHBIX PELIENTOPOB
IIOCTYNAIOT TOXe, B MEPBYIO o4yepeldb, B
CBOM LIEHTp B CHMHHOM MO3Te, HO K TOp-
MO3HBIM KieTtkaM. Bo3byxneHue 3THX
KJIeTOK BBI3RIBaeT TOPMOXEHHE 0L-MOTO-
HEWPOHOB 3TOM Xe CKeJIETHOW MBIIIIIBI,
BCIIE[ICTBME Yero oHa pacciabnserca. On-
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Hako ee paccyiabiieHre (yOJIMHeHHe) BeaeT
CHOBa K BO30YXIEHHIO MBIIIEYHBIX Bepe-
TeH U 0.-MOTOHEHPOHOB — MBIIILIa BHOBb
coxpamaetcs. BenencrBue ee cokpalie-
HUSI CHOBa BO3OYXOAIOTCSI CYXOXMWIbHEIE
pelleNTOPEL ¥ TOPMO3HBIE KIIETKHU B CIIMH-
HOM MO3Te, 4TO BelleT K OYepeJHOMY pac-
c1a6JIeHUIO CKEeJIETHOU MBIIIIIBI, U TaK Ja-
nee. MEIIIIA [TOOYEPEAHO COKpallaeTcs U
paccaabseTcs B pe3yabsTaTe IOCTYIUIEHHS
K €€ MOTOHEHpOHaM MMIYJbCOB OT CO6-
CTBEHHBIX pelienTopoB. OnMcaHHEBIe Mpo-
LIeCCHl B paBHOM CTEII€HU OTHOCATCS U K
MBILIIe-cTHOaTemo, U K MbIIle-pa3ruda-
TeJI0, IIPH 3TOM pacciiabieHue cKeleTHON
MBIIIIIEI 3aIlycKaeT MeXaHU3Mbl ee COKpa-
LIEHWs, a COKpallleH!e CKeJIeTHOM MBILIIIBI
aKTHUBUPYET MEXaHU3MBI, pacciabisiomne
MBILILY, YTO HabaiogaeTcsi MpH Xoabnbe U
6ere win J11060M MOBTOpAIOIIEMCS Heii-
CTBUU.

Taxum obpasom, u mulumybl-czubamenu,
u muiuybi-pazzubamenu pegrexmopHo co-
Kpaw,aiomcs moasko ¢ NOMOUbIO MblilleY-
HbIX peyenmopog, a pegrekmopHo paccaa-
61A10MCA MOABKO C ROMOULLIO CYXONCUALHBIX
peyenmopoe. Bo BpeMst XonbOBl B ecTe-
CTBEHHEBIX YCJIOBHUSIX MBIIIIBI-CTUGaTENH
¥ MBIIIIBI-pa3rubareyn OJHON B TOH Xe
KOHEYHOCTH IOJIKHH COKpAILaThCSI U pac-
¢abIAThCS TToCIeoBATeIBHO APYT 3a ApY-
TOM, YTO NOCTUraeTCs C TIOMOIIBIO TOPMO-
XeHMs LIeHTpa-aHTarOHUCTa MPU BO30YX-
JICHHH LIeHTpa-aroHucTa (cM. puc. 6.12, A).
IpyrueM ecnu Ha omHO# HOTe coxpawiens:
ceubamenu, Ha IpyTOR HOTe coKpawarom-
ca paseubameau, NHaye HAPYIIUTCS I103a.
910 06ecrieunBaeTcs MOCTYIUIEHUEM ad)-
($epeHTHBIX UMITYIBCOB OT MBIIIEYHEIX
U CYXOXHJBHHIX pPEeUeNTOPOB U MOOYe-
PEIHBEIM BO30yXIeHUEM U TOPMOXEHHEM
LEHTpOB-crubaresieit U LIeHTPOB-pa3ruba-
teneit (cM. puc. 6.12, b) — nepexpecmuubiii
pa3zu6ameﬁbnbu? pegaexc. llarareapHpie
KOOPOIMHHUPOBAHHEIE ABUXCHHUA BO3IMOX-

HEI B OTCYTCTBHE 00paTHoit adpdpepeHTaLIMU
OT IponpHopelenTopoB. OHM OCyIIecT-
BJISAIOTCS C IMMOMOIIBIO MEXCErMEHTAapHbIX
CBsi3eil Ha YPOBHE CITHHHOTO MO3Ta 1 reHe-
paTopa JOKOMOUMM KaXIOoA KOHEYHOCTH.
O HaTMYMKM MeXCeIrMEeHTapHEBIX CBs3ei Ha
YPOBHE CIIMHHOTO MO3Ta CBHIETEILCTBYET
TaKXe GakT BOBJICUEHHS B IIaraTeJbHbIA
pediiexc BceX YeThIpeX KOHEYHOCTEH IIpHU
IOCTaTOYHO IUIUTEIBHOM M CIJIBHOM pa3-
IpaXeHWH ONHON KoHeYHOocTH. OmHako y
YeJIoBeKa I0cIe pa3phlBa CITHHHOTO MO3ra
JIOKOMOLIMSA He BOCCTaHaB/IUBaeTCA, HO 3TH
MeXaHU3MBI BKJIIOYAKOTCS BhIIIETeXalluMHI
otaenamu ITHC. .

4. Pedbnekcr NO3H CIHUWHAIB-
HOTO opraHu3sMa (welinvte pegaex-
cbt) 3aKII0YAIOTCS B IepepacipeneieHun
TOHYCa MBILIL KOHEYHOCTe! NPH U3MeHe-
HUU TIONOXEHUS UIed OTHOCHUTENBHO TY-
JoBUIIa. OHU OCYIIECTBAAIOTCS C Y4acTH-
eM pa3nnuHbix otaenoB LTHC. Ha ypoBHe
CITMHHOTO MO3Ta 3aMBIKAIOTCS IeiHEIe 1Mo~
3Hble pedIeKChl, HATMYKMe KOTOPBIX ycTa-
HOBWJI rojutaHackui ¢usuonor P. Maruyc
(1924) B onprTax Ha Komke. IMeeTcs nBe
TPYIIIH 3TUX pedieKcoB.

Ilepaas zpynna weiinbix no3nbix pegpaex-
€06 BO3HHUKAET NPH HAKJIOHE IoJOBHI BIIe-
pen wiu Haszan (puc. 6.13). Ilpu HakiIOHE
rOJIOBH BHU3 (KIlepeou) yBeJIUYMBaeTCs
TOHYC MBILIL-crubaTesieil MepeIHUX Ko-
HeYHOCTel M TOHYyC MBILIL-pa3rubareneit
3aIHUX KOHEYHOCTEi, B PE3y/IbTaTe Yero
nepeIHUe KOHEYHOCTU crubarotes, a 3a-
IHue — pasrubatorcs. IIpu HakiIoHe ro-
JIOBBI BBEPX (K3alK) BOIHUKAIOT IPOTHBO-
MOJIOXHbIE peakKLMK: MepeIHHe KOHEYHO-
CTH pa3rubaioTcs BCIIeACTBHE YBEAUYEHMs
TOHYCa HX MBIIII-pa3rubaTeiiel, a 3aqHue
KOHEYHOCTH CruGaioTcs BCIIEACTBUE IIOBhI-
LIEHUsA TOHYCa UX MEIUII[-crubaTteneif. Dty
pedIeKCEl BO3HMKAIOT C IIPOIIPUODPELENTO-
POB MBILUIL [Ie ¥ (paclimii, MOKPHIBAIOLIUX
LIeAHBIN OTIes NO3BOHOYHHUKA. B ycoBusx



6.12. Comatnyeckue pediexchl CHHHHOTO MO3ra

135

' &

Puc. 6.13. [To3Hue meiiHbie pe/ieKCH y KOWKH C YAUIEHHBIM BeCTUOYISIPHEIM aNliapaToM:

A — Jio U3MeHeHHSs TIOJIOKEHUS ToJIoBbY, b — npy MaccHMBHBIX MOAHUMAHUM (1) n onycxanmu (1) ronoss!

€CTECTBEHHOTO ITOBEICHUS XUBOTHBIX OHU
YBEJIMYMBAIOT UIAHCHI JOCTATh MMILY, HaX0-
ISIYIOCS BBILLE WIM HYDKE TOJIOBEI, — 3TO
aBTOMAaTHU3WpOBaHHadA IpHcniocobuTenbHas
peakuus, pedekchl ABIAIOTCA Hangcer-
MeHTapHEIMU. [llediHEIe pehiekcHl o3kl
BEPXHMX KOHEYHOCTeH y 4esloBeKa, [o-BH-
IAUMOMY, yTpayeHHl, a pediieKChl HIKHUX
KOHeYHOCTeH BBIpaXaloTcA He B CTUOaHMH
WM pasrubaHuH, a B nepepacrpeneieHIH
MBbIIIEYHOro TOHYca, obecreynBaloero
COXpaHeHHMe eCTECTBEHHOMU T103hI.

Bmopas epynna weiinvix nosnsix pegh-
/1€Kco6 (TOHNYECKUX) BOIHMKAET C Iie-
HBIX IIPOIIPHOPELIENTOPOB NPH MOBOPOTaX
WM HaKJIOHaX roJIOBHI BIIPaBO WIH BJIEBO
(puc. 6.14). Pediekc BripaxaeTcs B II0-
BEIIIEHUHM TOHYca MBIMII[-pa3rubareneit
06eMx KoHeyHOCTEll Ha CTOPOHE, B KOTO-
PYI0 noBepHyTa (HakKJIOHEHAa) rojJioBa, U B
MOBBILIEHMM TOHYca MbILII-crubaresnei

Ha IPOTHBONOJIOXHOM cTopoHe. Pediekc
HamnpabJeH Ha coXpaHeHHe TI03b], KOTopast
MOXeT OBITh HapyllleHa BCJICACTBHE H3Me-
HEHUs MOJOXEHUS LIEHTpa TAXECTH II0-
cjie moBopoTa (HakjioHa) roloBh. LIeHTp
TSDKECTH CMelllaeTcsi B CTOPOHY TOBOpOTa
TOJIOBEI — MMEHHO Ha 3TO CTOPOHE I10-

A ; ? b ? ;
Puc. 6.14. VIameHnenne ToHyca MBIIIL KOHeY-

HOCTeii IpH HaKkJIOHe TOJIOBHI BIIpaBo (A) M BJe-
Bo (B) (weitntie Tonndeckne pediexchr)
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BHIIIAeTCS TOHYC MBIIII-pa3rubarenei
06eHX KOHeYHOCTeH, YTO [10BhIIIAET YCTOM-
yuBOCTh opraHu3Ma. IlonoGHas cutyaius
HabJofaeTcs U y YeloBeKa.

6.13. Toryc MBIy
y CHHHAJHHOTO OPraEu3Ma

Cnunaavruiil wok. B sxcriepMeHTe TOHYC
CKeJIETHBIX MBIIII] UCCIENYIOT Iociae Io-
IepevYHoM Mnepepe3Kd CIIMHHOIO Mo3ra.
Cpa3sy 1ocie repepe3kKy WIH HoBpexiae-
HHS CIIMHHOTO MO3ra y YejloBeKa B ClIyyae
TpaBMHI HaOIOAAIOTCS MBIIICYHAS aTOHUA
M oTcyTcTBHE pedieKcoB (CIIMHATbHBIN
wokK). IlmaBHOW NPUYMHONH CIIMHAIBHOTO
IIOKa SIBIAETCA BHIKJIIOYCHUE BIMAHUSA
prInrenexamux otaenos IIHC Ha cimHHOIM
Mo3T. O6 3TOM CBHIETENHCTBYET TOT axT,
YTO HOBTOPHAasA Iepepe3Ka CITMHHOTO MO3Ta
HIDKe TepBOM NMOBTOPHO LIOK He BHI3BIBA-
eT. CIMHAIBHEIH LIOK Y JIATYIIEK ITHTCS
HECKOJIPKO MUHYT, ¥ cobaK — HECKOJIBKO
IHeH, y YyenoBeka — 0KoJo 2 Mec. Tlocae
HMCYE3HOBEHHS CIIMHAIBHOTO LIOKA TOHYC
MBI, UHHEPBUPYEMEBIX ITOCPEICTBOM
CErMEHTOB CIIMHHOI'O MO3ra, KOTOphIe Ha-
XOASTCS HUXe Nepepe3Ky (IoBpeXIeH),
PE3KO MOBHIIIAETC .

Tunepmonyc mutmy cnunaavrozo opza-
Husma. CrubaTenbHble M pasTuOare bHbIE
pedrekchH HHXHMX KOHEYHOCTEH Y Yeso-
BeKa B Clly4yae IOBPEeXOEHHs CIIMHHOIO
Mo3ra ycuwimBaloTcs (puc. 6.15). Tiunepro-
HYC UMeeT pedieKTopHYIO IIpUpPOAy: nead-
depenTanys, HanpUMep, HIXKHENH KOHeY-
HOCTH Y JIATYIIKH BelleT K UCYE3HOBEHHIO
TOHYca y Hee (onbIT BpoHxecra). OqHako
NIPOU3BOJIbHEIE ABHXKEHHUSI HEBOIMOXHBI!
AddepeHTHass UMNyIbCAllUA OT MBILIEY-
HEIX pELIENITOPOB IO 3aQHUM KopeluKaM
CMHMHHOTO Mo3ra (cM. puc. 6.15), KoTopas
BeEeT K BO30YXIOEHUIO 0.~-MOTOHEHPOHOB
CITMHHOTO MO3ra M COKpalECHWNI0 CKeE-
JICTHBIX MBIIUII M1 PA3BHTHIO THNIEPTOHY-

Puc. 6.15. MexaHu3M peryiasinmuu ToHyca
MBI Ha YPOBHE CITHHHOTO MO3Ta M Pa3BUTHA
THIIEpPTOHYca MBI HUXHHUX KOHEYHOCTell B
cyYae NOBPeXACHUA CIIMHHOTO MO3ra;
1 — mo;ycerMeHT CIIMHHOrO MO3ra; 2 — CKeJleTHas
MBININA; 3 — MBHIIIEYHOE BEPETEHO; 0. — MOTOHeH-
POH, HHHEPBHUPYIOIIMNIl MHOIMTH CKeJEeTHON MBbIII-
Ubl; ¥ — MOTOHeHPOH, MHHEPBUPYOIIMA MHOLUMTEI
KHHTpady3aJbHOIO MBIIIEYHOIo BOJIOKHA (IIpONpH-
opellenTopa)

ca, MoJNIepXUBaAeTCs ABYMA criocobaMu:
1) cnokmanHoii akmueHocmulo Mblile4HbIX
peyenmopoa, 4To oGecreYynuBaeT NOCTyILIe-
HWEe UMIIYJIbCOB OT HUX K O.-MOTOHE#pO-
HaM, Bo30yXIeH1e MOCIeIHUX B COKpaIlie-
HMe MHBIIIL; 2) CNOHMAHHOU aKmuerHocmuio
Y-MOMOHeUPOHOE.

Bo3byxneHue y-MOTOHEHPOHOB BBI3bI-
BaeT Bo30yXIeHHe M COKpallleHUe MHHep-
BHUPYeMBIX UMH MHTpady3aTbHbIX MBILIEY-
HEIX BOJIOKOH, B pe3yJbTaTe 4ero yBeaIuIH-
BaeTCs HaTsDKEHHE MBILIEYHOTro peliernropa,
MOCKOJIBKY KOHIIbI ero 3apUKCUPOBaHEI Ha
CKeJIETHOM MBILIIe. DTO BEI3BIBAET pasjipa-
XeHHe U Bo3OyXIeHNe MEIIIEYHBIX peLie-
TOPOB, UMIIYIBLCEI OT KOTOPHIX ITOCTYTAOT
K 0-MOTOHEeMpoHaM H BO30OyXIalOT HX.



6.14. JIpuratenbHble CUCTEMBI CTBOJIAa MO3ra

B cBOIO oYepenb, o.-MOTOHERPOHEI ITOCHI-
J1aI0T MMITYJBCH K CKeJIETHON MBEIIIIE U
BHI3BIBAIOT €€ MOCTOSTHHOE (TOHMYECKOe)
COKpallleHHe, BC/IE[ICTBHE Y€ro M pa3BHBa-
eTcsl TMIIEPTOHYC Y CIIMHAIBHOTO OPraHu3-
Mma. CieIyeT OTMETUTD, YTO B HOPMATBHBIX
YCIOBYSIX NEATENBHOCTh CIIMHHOIO MO3Fa
KOHTPOJIMPYETCS BhllleneXalluMy OTAe-
namu IHHC, Hucxongmue BIUSSHUA KOTO-
pHIX SABIAIOTCS NPEUMYIIECTBEHHO TOP-
MO3HBIMU.

6.14. IBMraTeJbHbIe CHCTEMBI
CTBOJIA MO3ra

CTBOJ MO3ra BKJIIOYaeT MpOAOITOBaThIN
MO3T, MOCT ¥ CPEIHUI MO3T, Tiie JIOKAIH-
3YIOTCA SIpa YepeITHBIX HEPBOB MPONOJITO-
patoro Mo3ra (IX—XII uepBoB), mocta (V—
VIII nmaph1) u cpenrero Mosra (111, IV na-
pHI), a TaKXKe IpYTHe sipa, YIpaBIsiolue
MYCKYJIaTypoil TYyJIOBHINA H KOHEYHOCTEH
(cM. 1. 6.14).

Dynxyuu omoesvnuix adep wepennvix
Hepeoe pacCCMOTPHUM B BOCXOJALIEM DSMY:
MPONONrOBaThIi MO3T; MOCT M CPEIHMH
MO3T.

AdBuratennHoe sapo noba-
BouyHoro HepBa (XI, n. accessorius,
MPONOATOBATHI U CIIMHHOM MO3T), UH-
HEpPBUPYA TPYIUHOKIIOYUYHYIO U Tpale-
UMEeBUOHYI0 MBI, o6eceIUBaeT UX
COKpallleHWe ¥ ITOJHHMMaHHUe IIeYeBOTo
Tosica KBepXy, JIONAaTOK — K MO3BOHOYHH-
KY, IOBOPOTHI M1 HAKJIOHEI TOJIOBHI.

AAnpa A3BHKOTA0TOYHOTO
HepBa (IX, n. glossopharyngeus, npo-
IoJropaTeiit Mo3r). Yyecmeumensnoe sdpo
00uHouH020 nymu GOPMHUPYET BCe BUIMI
YYBCTBUTEIBHOCTH CIHU3MCTOM 0GOJIOYKM
TJIOTKH, 3aaHel TpeTH sA3bIKa, OapaGaHHOM
MOJIOCTH ¥ KADOTUOHOTO TeJIblla, Y4aCTBYET
B pediriexcax XeBaHMsI, [JIOTAHMSI, B CEKpe-
TOPHHIX K MOTOPHBIX ITHNINE€BAapHUTEJIbHBIX
pediiexcax, B COCYNMCTHIX M CepAEYHEBIX
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pedrexcax (M3 KapoTHUIHOTO Telbla).
Husxcnee caronoomdenumensnoe (napacum-
namuyeckoe) 20po CTUMYAMPYET CEKPELINIO
OKOJIOYITHOM CTIOHHOI Xenesnl. Jeolinoe
(OsuzamenvHoe) siIpo oGecreYHBaET moy-
HHMMaH¥e IIOTKM ¥ TOPTaHH, OIYCKaHHe
MSArKoro Heéba M HaAropTaHHHUKA B IJIOTa-
TeJbHOM pedieKce.

JIBUTaTenbHOE AOPO IONB-
g3ndHoro HepBa (XII, n hypoglos-
sus, TIPOJOJITOBaThI MO3T) UHHEPBUpYeT
MBIIIIIH S3BIKa U 0GecrieYHBaeT ero IBH-
XeHHe B Ipoliecce pasroBopa, XeBaHus,
IJIOTAHHUSA, COCAHHUS.

Anpa nmpeXnBepHO-YIUTKO-
Boro Hepsa (VIII, n. vestibulococh-
learis, npogonroBaThIif MO3r) — YYBCTBH-
TeJbHEIe. Yaumkogsie adpa HecyT MHOpP-
MAIIHIO OT CYXOBHIX PELIENTTOPOB, BXOIAT
B COCTaB CJIYXOBOH CEHCOPHOH CHUCTEMEI
(1. 16.6). BecmubyasapHrsie adpa BOCUIPH-
HMMaloT MHPOPMAIIUIO OT PELIENITOPOB Be-
CTUOYJIAPHOTO amnmapaTa (BecTHOYIsApHas
cHcTeMa, cM. I 6.14 u 16.7).

Snpa 6nyxgapoumero HepBa
(X, n. vagus, nmpomonrosarsiit Mo3r). 3a-
OHee (napacumnamuueckoe) 0po peryJu-
pyeT GYHKUMM BHYTPEHHHUX opraHos. YyB-
CTBUTEALHOE AP0 0OUHOYHO20 nymUu, WH-
HepBUpYIolllee CIU3UCTYIO 060I0UKY HEDa,
KOpHSA SI3BIKA, IbIXaTelbHBIX MyTeH, aop-
TaJBHOE TeJblle, OPraHhl IIeH, FPYIHOR M
OpIONIHOM MTOJIOCTH, YYACTBYET B KaUeCTBe
adbepeHTHOTO 3B€Ha B IVIOTATEJIBHOM, X€-
BaTeJIbHOM, OBIXaTeJbHBIX, BUCLIEPATBHBIX
pednekcax. Jeotinoe (dsuzamenvroe) 30po
obecrieyuBaeT COKPATUTENbHYI0 aKTUB-
HOCTh MREIIII] HEGaA, IMIOTKH, BepXHeHd ya-
CTH MUILEBOIA ¥ TOpTaHU, peausyeT ped-
JIEKCH TJIOTaHUsA, pBOTH, PopMHUpOBaHHE
rojioca, Kalunisi, YUXaHbsA.

Sinpa nuueBoro HepBa (VII,
n. facialis, moct). JJeuzameasvnoe 3dpo
BBI3BIBACT COKpAICHUA MHMHYECKOH N
BCIIOMOTaTeJIbHON XeBaTeJIbHONH MycCKYy-
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JIaTypHl, PECYIMPYET Nlepeayy 3BYKOBBIX
KoJie6aHUl B CpellHEM yXe B pe3yJbraTe
COKpallleHHsI CTPeMSAHHOM MBImE. Yye-
cmeumenbHoe A0po 00UHOUHO20 nymu, WH-
HepBUPYsL BKYCOBHIE JIYKOBHLIBI ITepeNHEH
2/, sI3bIKA, y4aCTBYeT B aHa/lu3e BKYCOBBIX
pa3fpaxuresieil, B oCyIlleCTBIEHUM MOTOp-
HEIX M CEKPETODHEIX MMHIIeBapUTeIbHbBIX
pednekcoB. Bepxnee catonoomdeaumensroe
(napacumnamuveckoe) 20po CTUMYJIAPYET
BhIIE/IEHHE CEKPETOB MOMBbA3BIYHOM, IO~
YeJIOCTHON CIIOHHBIX XeJe3 U clIe3HoM
XKeJe3sl.

Sflopo oTBOIOsAWEero HepBa
(VI, n. abducens, MocT) obGecrieyuBaeT co-
KpallleHWe HapyXHOW IpAMOM MBIIILIBI
I71a3a, B pe3ynbTaTe 4ero OH IOBOpayMBa-
€Tcs HapyXy.

Anpa TPpOMHHYHOrO HepBa
(V, n. trigeminus) BKII0YAIOT Mpu 4ye-
cmaeumensvHbIX (cpedHeM032080€e, MOCMOBoe,
CRUHHOM032080¢) Adpa u 00HO dgueamens-
Hoe. CpelHEeMO3TOBO€E YYBCTBHTEIbHOE
SIAPO MOJy4YaeT UMITYJIbCAlUI0 OT MBILIL]
sI3pIKa, XEeBaTeJIbHBIX M MBIIIL IJIa3HBIX
s610K. Mocmoeoe u cnunasvroe wyecmeu-
meabHble sdpa MONY4alOT TAKTHIbHYIO,
TeMITepaTypHYIO, BUCLIEpaIbHYI0 M 6oJje-
BYIO MMITYJIbCALMIO OT MepBUYHEIX adbde-
PEHTHEIX HEHPOHOB, PacIOJOXEHHEIX B
TPOMHNYHOM TaHIJIUY U MHHEPBUPYIOILIMX
KOXY, CJIM3UCThIe 000J0YKH, OpraHkl LA
U rosioBel. UHdopMmanms, mocrynawmasn
OT HHX, obecrnieynBaeT GopMHUpOBaHHE
COOTBETCTBYIOUIMX OIIYIIEHUH U IOBe-
JeHYeCKUX peakumii. Jeueameavnoe sdpo
TPOWHHMYHOIO HepBa yIIpaBsieT INIaBHLIMH
XeBaTeJJbHBIMU MBIIILIAMH; MBIIIILIAMH, Ha-
TIpsiralolMMU MsATKoe HEOO U GapabaHHyI0
NepenoHKy; ab¢hepeHTHYIO MMITY/IbCALIMIO
OHO MOJIyYaeT OT CEHCOPHBIX siiep V HepBa
" HelipoHOB P®.

ana ri1a3oaBHUTIraTeJBbHOTO
HepBa (III, n. oculomotorius, cpenuunit
Mo3r). Jeuzameavioe a0po oGecriednBaeT

COKpallleHHe BepXHel, HUXHEN U BHY-
TpeHHed NpsAMOMN, HHXHeH KOCOW MBILIILL
IJ1a3a ¥ MBIIILBI, HOAHMMAOINEH BepXHee
BeKo. Jobasounoe (napacumnamuueckoe)
A0po, UHHEPBUPYS PECHUYHYIO MBILILY U
cUHKTep 3payKa, OCYILIECTBISET COOTBET-
CTBeHHO pedieKch aKKOMOJAIMH I7ia3a U
CYXeHHs 3payKa.

Anpo 6nokoBoro HepBa (IV,
n. trochlearis, cpemHMiA MO3T), UHHEPBUDYA
BEPXHIOI0 KOCYIO MBIIIY, OCYIIECTBIISET
TOBOPOT I71a3a KHApYXH ¥ BHU3.

Bce yenmpu cmeoaa mo3sza yeaecoobpas-
Ho 00sedunums ¢ mpu zpynnul.

. KH3HeHHO BaXHEE Be-
reTAaTHBHBIE LUEeHTPBHI PeryIsunu
CHCTeM: IBIXaHHA, CepIedYHO-COCYIUCTOM
cucTeMbl, MUINeBapeHUA. [TopaxeHue
MPOIOJITOBaTOrO0 MO3ra BeIeT K OCTaHOBKe
JIbIXaHUSI U CMEPTH.

2. lleHTpH 3alIUTHHIX ped-
JeKCOB, BOCYIECTBIEHUHN KOTOPHX
Y4YacTBYIOT IO HECKOJIBKO YepeNHBIX He-
PBOB, — 3T0 pedIeKCH YMXaHbS, KalUlsd,
MHTaHHA, CI€300TIe/ICHUsI, PBOTEHI.

3.0pa, ynpaBasgmommue My-
CKYJIaTypo#h KOHEYHOCTEH H
TYJOBHIIA.

Hdpo wea (npodonzosametii mo3e). Ax-
COHH €r0 HEMpPOHOB ITOCTYNAIOT B CIIMH-
HOM MO3T, MHOTHE H3 HUX COIepXaT cepo-
ToHUH. Ha MHTepHelipoHax 3aHero pora
STOT IyTh 0Opa3yeT TOPMO3HBIE CHHAIICHI
(YTHeTeHMe IlepeIayd CUTHAJIOB), a Ha MO-
ToHeHpoHax — Bo3byxnamouue. B Lenom,
MOHOaMHMHOHEPTHYeCKHe IyTH MOAYIUDY-
0T peaKTUBHOCTh HEMPOHHBIX LIeTIel CITMH-
HOTO MO3Ta, a He KOHKPETHHIE JBIXKECHHUS.

Becmubynspueie sadpa (mocm) oxasniBa-
10T Bo3GYyXalo1iee BIUAHME Ha .- ¥ Y-MO-
TOHEHPOHBI CIIMHHOTO MO3ra MEIIHI[-pa3-
rubaresieil KOHEYHOCTe, TyJIOBHIIAE, IeU
M TOPMO3HOE BIUSTHUE Ha MOTOHEpPOHEI
crubareneif aTux yactei Tena. ITonoGHbIH
3¢ deKT BHI3LIBAIOT U pemuKyspHoie adpa
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Mocma (MeduanbHblil pemuKya0CnuRanbHbll
nymb).

Kpacnbie sadpa (cpenumnit Mo3r, py6po-
CNUHAAbHBIE Hymb), HAaTIPDOTHUB, OKAa3bIBAalOT
TOpMO3HOE BAUSIHME Ha MBIIIIBI-pa3TU-
faTeqd U Bo3OyXnmarollee — Ha MBILILBI-
crubaremm. Takoe Xe BIMSHHME OKa3bIBaeT
U pemuKyAsApHOe 2UzaHmoKAemo4roe A0po
MPOIOJITOBAaTOrO MO3Tra (JlaTepajibHEIi pe-
TUKYJIOCITHHATBHHIH NyTh, pHc. 6.16).

Cmamuweckue u cmamokunemuvecxkue
pegaekcn, 3aMBIKaloIMecs Ha YPOBHE

CpeaHuit Mo3r

@ KA — xpacHoe siapo

ITpoxonrosaTeit

@ MO3r

\
, CnuHHOII

MO3r
Y)/ -
v
-

- MbIueyssIn

)} ¢ |~ peuenTop

Mennna-pasrubarens

Puc. 6.16. MexaHuaMsl peryJasiuuy TOHyca

MBIIII] ¥ BO3HUKHOBEHUSI neuepeﬁpauHOHHoi’l

PHTUAHOCTH TIpH IIEpepe3Ke CTBOJIA MO3ra MEX-

Ay CPEHHM MO3TOM U MOCTOM (nyHKmMupHas
AUHUSL):

P® — peruxynapnas dbopmauus; J — sxpo ekt~

Tepca; O~ M Y- — MOTOHEPOHEI; BCTAaBOYHbIE Heiipo-

HBI CIIMHHOTO MO3ra: CBeTJbI — Bo3byxaomui,
YepHBIN — TOPMO3HOM

139

CTBOJIa MO3Ta, PETYINPYS TOHYC MBILIII,
ofbecrneYnBalOT eCTECTBEHHYIO I103Y, BOC-
CTaHOBJICHNE HapylleHHOW MO3El U co-
XpaHeHMe pPaBHOBECUS IPU NepeMellleHUY
opraHu3Ma B npocTtpaHcTBe (Marnuyc P,
1924).

CraTHnyecKkue pediaekcH obe-
CTIEYHBAIOT €CTECTBEHHYIO 1103y B IIOKOE 1
BOCCTaHOBJIeHHEe HapyIIEeHHON Mo3nl. Ux
pasgensioT Ha pedieKchl o3k (Mmooxe-
HUs Tejla, ¢ BeCTUOYIOPELeITOPOB) U BHI-
npsiMuTenbHble pedrekcel. IlleitHrie ped-
JIEKCHI TI03bI PaCCMaTPUBAIKCH B I1. 6.12.

Becmubyaspuuvie pegpaexcst mo3wl Ha-
NpaBlieHbl Ha COXpaHeHHE eCTeCTBEHHOM
103bl, OHHU 3aMBIKAIOTCS Ha YPOBHE MOCTa.
Jns1 X BHISABIEHHs Ha 1€l XUBOTHOTO
HaKJIABIBAIOT TUICOBYIO TIOBA3KY, YTOORI
HCKIIIOYNTh pedIeKCHl ¢ MPONPHOpEIeN-
TopoB LIed. IIpH ecTeCTBEeHHOM IOJIOXE-
HYH TOJIOBH MMIIYJIbCALIMsI C pellelITOPOB
JNabUpUHTa MUHUMaIbHasA. Ecnu XUBOT-
HOe pacriojlaraeTcsi ClIMHO# BHU3, TO TO-
HYC MBbIIIII-pa3TubaTeneil cTaHOBUTCS
MaKCHMaJIbHBIM (JIaOMpHHTHEIA pediekc);
€CJIM XMBOTHOE pacliojlaraeTcs CIIMHOMN
BBEpX — MUHHMMaIbLHBIM. [Ipy BepTUKaAIB-
HOM ITo3e YenoBeKa (rojioBa BBepX, Lies
HECKOJIBKO HAaKJIOHEeHa BIiepe/l) LeHHEIE U
JJaOMPHUHTHBIE pedIEKCH YCWIUBAIOT APYT
Ipyra, IpOUCXOOUT MOBHIIEHNEe TOHYca
pasrubaTesieil HUXHUX KOHEYHOCTEH #
crubaresneit BepxHux koHeyHocteil. [Toce
BEIKJTIOYEHHA BeCTUOYISIDHOTO anmnapaTa B
3KCIIEPUMEHTE Y XHBOTHOTO BecTUOYIIAp-
HBIi pedurekc ucyesaer (oIt P. Marnyca).
DTOoT pedrekc coxpaHseTcs y OynbbapHoO-
ro opranmusMa (mepepeska CTBOJIa MO3Ta
MeXAy MOCTOM M BEepXHUMH Oyropkamu
YeTBEPOXOJIMUS CpeIHEro Mo3ra), OgHaKo
BO3HHKAaET pe3Koe npeobiragaHue TOHYca
MBIIII-pa3rubartesieil ¥ MOHIKeHUE TOHY-
ca MbIIII-crubareneit — deyepebpayuon-
nas puzudnocmo (Illeppunrrod Y., 1896).
PUrMIHOCTD pa3BUBACTCS BCIIEACTBUE IIpe-
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ob6nagaHusa Bo30yXIalolKX HUCXOAALIUX
BIUSHUIA Ha .- M Y-MOTOHEHPOHHI Hal
TopMO3HBIMH (CM. pHc. 6.16). Bynp6ap-
HbI/l OpraHU3M He MOXeT MOoJIePXUBaTh
ecTecTBeHHYI0 1o3y. [Ipu HakioHE roJjo-
Bbl BJIEBO HJIM BIPaBO MOBHILIAETCH TOHYC
MBI L-pa3rubareneil Ha COOTBETCTBYIO-
el cTopoHe (TpefoTBpalleHue NMafeHus
BCJIEICTBYE CMELICHUA LIEHTPa TSIKECTH).
IIpu nopaxeHuH 1abUPUHTa OAHOTO yXa
YeJIOBEK YacTO MaJaeT Ha 3TY CTOPOHY.
Buinpamumensnvie pegpaexce: Habmio-
JalTcsa y Me3sHUedalbHOro opraHu3Ma
NnpHU 06s13aTeIbHOM YYacTHM KpPacHOTo
sipa (rnepepe3ka B 9KCIIEPUMEHTE MEXIY
CPEIHHM U IIPOMEXYTOYHBIM MO3TOM).
Bbnaronaps sTuM pedaexcaM opraHusMm
crnocobeH MpUHNUMATh €CTeCTBEHHYIO O3y
TIpH ee HapylIeHUM, HanpuMep, IIpy Mo-
JIOXEHUM XHWBOTHOro Ha Ooky. BHauarne
BEHINpsIMJIsSieTcA rojioBa (pediekcoreHHas
30Ha — BeCTUOYISAPHBIN anmapar ¥ Koxa),
3aTeM — TyJaoBHILe (pediiekcoreHHas
30Ha — IPOINPUOPELIENTOPHI MBILIILI IIEH
Y pelenTopsl Koxu). IIpu BEIKIIOYEHUH
3THX pelleNTOpOB pedieKCh UCYE3aloT.
B ycnoBusiX HaTypanbHOM XH3IHH BaXHYIO
POJIb B OCYLIECTBJICHUH BHIIIPSIMUTEIbHBIX
pedekcoB HIpaeT 3peHHe.
CTaToKMHeTHYeCKHE peb-
Jle KC B BO3HHUKAIOT IIPU YCKOPEHHUAX
NpsAMOJMHEHHOTO UIM BpallaTeabHO-
IO OBUXeHUK oprannisma. CokpaleHus
MBIIIL IIPY 5TOM HalipaBJeHbl Ha TIpeoso-
JieHHe NeUCTBYIOIIMX Ha YelloBeKa YCKope-
HMIiA, Ha coxpaHeHUe HOPMAIbHOM 03k,
OpHEeHTallMU B NpocTpaHcTBe. OHU TaKke
OCYHIECTBJISIIOTCSI C IIOMOIIBIO CPeIHEro
Mo3ra. OTH pedJieKchl 3alycKaioTcs ¢ pe-
LeNTOPOB BecTUOY/IsipHOTO anmnapara. OHA
BKII04Ya10T TG THHE pedeKChl, HUCTArM
TOJIOBHI U IJ1a3, MepepacnpenescHue MbI-
LIEYHOTO TOHYyca NnpM Xoasbe u Gere.
JTupmnusie pegpaexcor. Ilpu octanoBke
JIBYOKYIOerocsi BHU3 1MdTa U B Havaie GhI-

cTporo nomseMa JudTa, B HUXHUX KOHEY-
HOCTAIX [MOBBILIAETC TOHYC MBIIIII-pa3TU-
6ateneit, yTo obecrieynBaeT NMpeoaoIeHHe
CIWI HHEPLIMH, XOTA HabJionaeTcs HEKOTO-
poe crubaHHe KOHEYHOCTEH MON BIMSHUEM
Macchl Tesa. B Havane onyckanus iudra u
TPH OCTaHOBKE ABIIXYILlerocs BBepx 1udTa
HabJII0ZAI0OTCSA MMPOTHUBOIOJIOXHEIE SBIE-
Hus. [IpaBna, cyniectByeT H npyras Touka
3pEHHA, YYUTHIBAIOIIAs TOJILKO BHELIHUE
NMPHU3HAKW — MacCHUBHOe crubaHue WU
pasrubaHe KOHEYHOCTEM.

Tha3noit Hucmaem (mwioodpasHble IBU-
XeHHs IJa3), crocoOCTBYET COXpaHEHHUIO
3pUTeNIbHOM opHeHTauMH. Huctarm umeer
nBe ¢daswl. [Ipy BpallleHHU cHayasa Ipo-
HCXOAUT MelJIeHHOe OTKJIOHEHHe TJa3-
HBIX SI0JIOK B CTOPOHY, TIPOTUBOIIOIOXHYIO
BpallleHUI0. 3aTeM IJ1a3a ObICTPO ABHUKYTCS
00paTHO — IO XOJy Bpall¢HMSA «IOTOHS-
IOT OpraHM3M». MemleHHOEe OTKJIOHEHHE
BBI3BIBAETCS € PELIENITOPOB MOTYKPYXHEIX
KaHaJIoB, OBICTPBIA KOMITOHEHT CBSi3aH C
BJIUSAHMEM KODKOBHIX LIEHTPOB (IIpY Hap-
Ko3e OH Mcye3aeT). Bo BpauyeGHOM npax-
THKe HaIpaBlieHHe HUcTarMa 0603Ha4anoT
1o 6s1cTpoMy KoMrioHeHTy. MccienoBanue
HHCTarMa (CTeleHH ero BRIpaXeHHOCTH,
JUTUTEIBHOCTH) MCIOIb3YEeTCA A1 OLIEHKH
GYHKIIMOHAJIBHOTO COCTOSHUS BecTHOY-
JISPHOTo aHaM3aTopa U 1uddepeHINAITb-
Holt muarHocTuku nopaxenus THC.

Ilepepacnpedenenue moimeunozo monyca
npu xodvbe u beze obecriednBaeT coOXpaHe-
HHE¢ PAaBHOBECHS M €CTECTBEHHOW MO3HI.
Hanpumep, npu crubaHuM OOHOM KOHed-
HOCTH TOHYC MHIIII-pa3rubaresneii Opyrou
KOHEYHOCTM IToBEIIIaeTcss. MeasHueda-
JIMYE€CKUI OpraHu3M HMeeT HOpMalbHbIA
TOHYC MBIIILI, HO Y HErO OTCYTCTBYIOT IIPO-
HM3BOJIbHBIC ABIKEeHMA. OIHaKO B CpelHeM
MO3re, KaK H B CIUHHOM, MUMeEIOTCs Hell-
POHHBIC LICITH, B KOTOpBIX 3aliporpaMMHu-
PpOBaHBI PUTMHYECKHE OBUXKEHUSA KOHEY-
HOCTeM (JI0KOMOIMST); OHM BOSHUKAIOT I1PU
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CTUMYJSILIMH COOTBETCTBYIOLIMX LIEHTPOB.
B HOpMATBHEIX YCIOBUAX HX NEATEBHOCTB
3anyckaercsi Kopo# 6oipmioro Mo3ra (CM.
m. 16.19, 6.21).

6.15. IIpoBogauKOBaA QyHKHUA
CTBOJIA MO3ra

Kak ¥ B CHMHHOM MO3re, B CTBOJIE MO3-
ra UMeIoTCA BOCXONSAIIHE M HUCXOAALIHE
MyTH.

Bocxodawue nymu ctBosia Mo3ra nop-
pasfeisiioT Ha creuudnyeckue M Heclle-
unduyeckue.

CneunduyeckKkue NyTHU BKIO-
4aT METUATBHYIO U JIaTepalbHYIO HETIH
W IpYrue myTH.

Meduasvnas nemas dopMupyercs B
OCHOBHOM aKCOHaMH HeHpPOHOB KJIHHO-
BuaHoro sapa (bypnaxa) u ToHKoro sipa
(Tonns); poab 3THX yTel — cM. Tabi. 6.2.
BonoxHa MenanbHOM NETIH Nepexiiioya-
I0TCS MPEHMYIIECTBEHHO B BEHTPAIbHBIX
3alHUX cIlelnbHIECKHX AOpax TalaMyca.
B MenuanbHylo MmeTiIi0 BXOAAT TakXe BO-
JIOKHa oT sifiep V HepBa (TpUTEMHUHOTANA-
MUYECKHUIA MyTh), MPOBOAALIAE UMITYJIb-
CalUIo OT TOJIOBH (MPONPHOLENITUBHAA
M TaKTWJIbHAsA 9yBCTBHUTEeJbHOCTH). K Me-
IUaTbHOM IleT/ie Ha MOAXole K TalaMycy
TIPUCOETUHSETCS 4acTh BOJIOKOH OT siipa
ONVMHOYHOIo NyTHU (BKycoBast M BHcClIE-
pajibHast YyBCTBUTEJIBHOCTH) M HeOOMbIIast
YacThk BOJIOKOH GOKOBOTO CITMHOTAJIaMH-
9eCKOTo MyTH (ocTpas JOKaTH3OBaHHas
6ob).

Jlamepansnas nemas sBAseTCs COCTaB-
HOJM 4acThI0 CITYXOBOM CUCTEMBI, IIEPEKITIO-
JaeTcs B MeOUAJIBHOM KOJEeHYaToM Telle.
Ilymu spumensnoii cucmemvt nepexaroua-
romca B IaTepalbHOM KOJIEHYATOM TeJI€.

Yacme agpdpepenmnoii umnyascayuu no-
CTYIaeT B KOPY MO3X€4YKa I10 IOPCATBHOMY
CMMMHHO-MO03Xe4ykKoBoMy nytn (Diaexcu-
ra) v nepenHeMmy (BeHTpaIbHOMY) CITAH-
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Ho-Mo3xeukKoBoMy nyTH (IToBepca, cm.
Tabi. 6.2), a TakkKe 0 BeCTHOYIOMO3Xey-
KOBOMY ITyTH OT BecTHOy I0peLiennTopoB. U3
KOPBI MO3Xe4ka o6paboTaHHast UMITyJIbCa-
IIMA TlepefaeTcs 1o LepebeUioTalaMuye-
CKOMY ITIYTH B JIBUTaTelbHbIE BEHTpalIbHEIE
sifipa TajlaMyca, OTKyZa IoCJIe IepeKiioye-
HUsI TIPOEIIUPYETCSI B COMaTOCEHCOPHYIO,
MOTOPHYIO ¥ NPEMOTOPHYIO 30HHEI KOpPH
6ospIOrO Mo3ra.

Hecnmeuuduuyeckue nyru
(aKCTpajleMHUCKOBBIE) — 3TO IpeUMYIlie-
CTBEHHO 8040KHA 60K08020 cnuHomanamu-
Yeck020 U CNUHOPEMUKYAAPHO20 nymel U
4acTh TPUTEMUHOTAIAMHYECKUX BOJOKOH
TeMmIepaTypHoi B 6oneBod cucteM. OHu
TIepeKIIIoYaloTcs B HecrieliuduyecKux (MH-
TpPaJIAMUHAPHBIX M PETUKYJISAPHOM) siljpax
TaJlamyca M HecyT MHGOpMaLMiO B KOpY
6onpiroro Mo3ra. BoiokHa cCIMHOPETHKY-
JISAPHOTO ITYTH NEePEeKIII0YaloTcs Ha Helpo-
Hax P® ctBoa Mosra. Hecnienmdugeckue
ITyTH NOJY4aloT KoJUlaTepalbHble BOJOKHA
OT cneurpUIeCKNX MyTei.

Hucxodaugue nymu cTBojIa MO3Ta BKJIIO-
YaloT TMpPaMUIHB A KOPTHKO-
CIMHaAbHB A MYTb, HAUMHAIOLIUA-
¢ oT KieTok Bena xoph Gobmoro Mo3ra
(TIpelieHTpadbHasd W3BIJIMHA) M HaIpaB-
JAIIAIACA K HHTepHEepOHaM U K MOTO-
HelipOHaM CIIMHHOTO MO3ra; KOPTH KO-
6y1b6apHBIH NMyTh — K MOTOHEHpPO-
HaM sIep YepelHbIX HepBoB, obecrieynBas
MPOM3BOJIbHEIE COKpallleHHsI CKeJIETHOM
MYCKYJIaTypHl.

‘Iepea CTBOJI Mo3ra InpoxoguT Ko P-
THKOMO3XEeYKOBE I myTh, obe-
CMeYNBAOIIN BHIIIOJHEHHUE IBUraTelb-
HbIX GYHKLMHA Mo3XxeuyKa. [lo aToMy IyTH
B MO3XeYOK ITOCTYIIaeT MMITyJIbcallis OT
JBUTaTeJbLHOH M IPYruX obnacTed KOpbI
Goxbmroro Mo3sra. O6paboraHHasi B MO3-
XedyKe MHopMaLHUsA HampabiseTcs Ha
MOTOpPHEIE ANpa cTBOJa (KpacHoe, BECTH-
OyJIApHBIE, DETUKYIIAPHEIE).
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Yepe3 cTBOJI MO3Ta IIPOXOINT TaKXKe Ha-
YYHAIOIUMICS B YeTBEPOXOJIMHUH T € K T O-
CnNUMHAIBHHNH NyTh, oDecrieyuBa-
JOIIUI1 BHITTIONTHEHUE OPHEHTHPOBOYHOIO
pediexca (cm. 1. 18.2).

6.16. HaTEerpaTHBHBIC CHCTEMBI
CTBOJIA MO3ra

HWHTerpaTMBHEIE CUCTEMBI CTBOJIA MO3Tra
pinoyaioT PO, ronyboe msarHo (rI1), 10,
LIEHTPAJIbHOE CEpOe BEIECTBO U YEPHYIO
cyOCTaHUUIO. DTH CTPYKTYPH MMEIOT 006-
LIMPHBIE HUCXOISTIIME M BOCXOISIIIIME CBSI-
3u co Bcemu otaenamu LTHC.
Pemuxyanpuan gpopmayun nipecrapisieT
cob0i CKOIUIEHUSI HEMPOHOB, Pa3TMYHBIX
1o QYHKIIHH ¥ pa3MepaM, CBA3aHHEIX MHO~
XKEeCTBOM HEPBHHIX BOJIOKOH, IPOXOISIINX
B pPa3HBIX HaIpaBJIeHHSIX U 0Opa3yloHIux
ceTh Ha BCeM MPOTSDKEHUH CTBOJIA MO3Ta,

4YTO U OIpEHECIACT €€ Ha3BaHHE. HCI‘;II)OHLIV

pacrnosnoxeHsl 1u6o nuddysHo, 1ubo 06-

pasyioT snpa. Kaxnerit Heiipon P® ycra-

HaBJIUBaeT CBA3b CO MHOXECTBOM JIPYTHX

Heiiporos ITHC (mo 25 Thic.).

Heiiponr: P® umeroT minHHbIe Majo-
BETBAIINECS JEHAPUTH U XOPOLIO BETBS-
LIYeCs] aKCOHBI, KOTOphIe YacTo 00pa3yioT
T-o6pasHoe BeTBIeHME: OfHa U3 BeTBeH
aKCOHa MMeeT HUCXojsllee, a BTopas —
BocXosliee HalpaBlIeHHe.

OcobGeHHOCTH CBOMCTB Heii-
poHoB PO.

1. Hoaucencoppocms — Helipous PO
TMPMHUMAIOT KOJUIaTepald OT HECKOJIb-
KHX CEHCOPHEIX MyTe#, MOYIIMX OT pa3-
HBIX PELIETITOPOB.

2. Heitpoum P® o6namaioT cnormannoi
aKmueHocmelo, 4aCTOTa VX pa3psiioB B
noKoe cocTapisgeT 5S—10 umm./c.

3. Heitponsr P® obnanawT ebicokoti uya-
cmeumenbHOCMblo K HEKOTOPHIM Bellle-
cTBaM KpOBH (HamprMep, K afpeHalIn-

Hy, CO,) n nekapcTBaM (6apOuTypaTaMm,
aMMHa3WHy U 1p.).

4. HetipoHurl P® 6oree go36ydumet 1o
CPaBHEHHIO C IPYTUMH HelpoHaMH.

S. Heiipoun P® obnanawoT esicokoit aa-
6unvrocmero — go 500—1000 ummn./c.
Heitpoun n snpa P® Bxomars

COCTaB LIEHTPOB, PErYIUPYIOIINX PYHKIMH

BHYTPEHHHMX OpraHoB (KpoBooOpallleHus,

IBIXaHWsl, TULIeBapeHUs), peryjanupyio-

LIVX TOHYC CKEJeTHOU MYCKyIaTyphl (CM.

. 6.14), aKTUBHOCTH KOPH OOJBIIOTrO

Mo3ra. O6mupHs c¢Bsi3n PO ¢ npyrumu

otaenamu ITHC u pediexcoreHHbIMU 30-

HaMu — P® nonyyaer uMnynbcaluio ot

Pa3IMYHBIX CEHCOPHBIX PELIeNITOPOB Opra-

Hu3Ma u otgenoB ITHC u B cBowo ovepens

[IOCHUTIaeT UMITYJIbCHI BO BCE OTHENBI MO3Ta.

IIpn 5TOM BBLOENSIOT BOCXONAIIE U HUC-

xomsamue BIvsiHuA PO.
Hucxonsmue Baussuus PO

Ha MOTOpHBIE CIIHHAJbHBIE LIeHTPE. Om

DEMUKYASAPHO20 2U2aAHMOKAEMOYH020 A0pa

npodoazosamozo mo32a UOeT YaCTHYHO

NepeKpelleHHH N JaTepalbHEINA peTHUKY-

JIOCTIMHAJIBHBIN TPaKT, BOJJOKHA KOTOPOTO

OKaHYMBAIOTCA Ha BCTABOYHBIX HelpoHax

crnHHOTro Mo3ra. C moMomipio Bo36yxna-

IOLIMX MHTEPHEHPOHOB OHM BO30yXOaloT

o.- U y-MOTOHENPOHBI MBIIUL-crubareneit

MYCKYJIaTyphl KOHEYHOCTEH ¥ pELIMIIPOKHO

€ TIOMOIIbI0 TOPMO3HBIX He APOHOB TOPMO-

35T O~ ¥ Y-MOTOHEWPOHHI MBIIIII-pa3ruba-

Testeld. OT KaydanbHbiX U OpaAALHBIX pemUKy-

ASAPHBIX Si0ep MOcma WIeT HellepeKpelleH-

HBI MeIHAIbHEIA PEeTUKYJIOCTIMHATbHBIN

TPaKT, BOTOKHa KOTOPOTO OKaHYMBAIOTCSA

Ha UHTepHeHpOHaX CIIMHHOrO MO3Ta, BO3-

OyXnamoluxX o- U y-HeipOHBI MBILIL-pa3-

rubartenei, a yepes TOpPMO3HEIE HHTEPHEH -

POHBI TOPMO3ATCS MBINIIEI-crubaTenu. Ta-

KM 06pa3oM, ¢ MOMOLIBIO HUCXOMAUINX

BJIWAHUHA Ha cimHHOM Mo3r P® npunnMa-

€T y4aCTHe B PeryJsALMM TOHYCa MBI, B

$GOPMHPOBaHUM BCeX IBUIATEIBHEIX aKTOB.
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P® KOHTPOJHUPYET TAKXE CEHCOPHBIHA ad-
(depeHTHHIH IOTOK MHGOPMAalIMH.

Bocxoassimue Bausuua PO
Ha GOJBIION MO3T MOIYT OBITH KaK aKTH-
BUpYIOIIUMU (OHM mpeobianaioT), Tak U
TOPMO3HBIMU. VIMITyIBCHI pETUKYISAPHBIX
HeHpOHOB MPOJOJITOBaTOro0 Mo3ra (TUraH-
TOKJIETOYHOE, JIaTepalbHOE M BEHTPATBLHOE
peTUKYJSIDHBIE s1Ipa), MOCTa (0coGEHHO Ka-
ynalbHOE PETHKYISIPHOE SIIPO) U CpelHe-
ro MO3ra IMOCTYNAaKT K HecleMPHUIeCKUM
sIpaM TaJlaMyca U HOcJIe NepeKTIoYeHHs B
HUX ITPOELIMPYIOTCS B pa3U4HEbIe o61acTH
xopsl. KpoMe TanaMyca, Bocxoasiiye BIu-
SIHUA TIOCTYTIAIOT TaKXKe B 3aJHHIA IHIOTa-
JlaMyc, CTPUaTyM.

B skcrnepuMeHTe Ioclie Imepepe3ku
CTBOJIa MO3Ta MEXIY BEpXHUMHU U HIDKHH-
MH XOJIMHUKaMH 4YETBEpPOXOIMHUS (HU30JIH-
POBaHHBIM NEpeIHUN MO3Tr) Y XHBOTHOTO
He HapyIlaeTcs IIOCTYIUIEHHE B KOpY 0OJTb-
1IOrO MO3ra Bo36yXIeHHUs 10 BaXHEHIITUM
CEHCOPDHEIM CHUCTeMaM — 3pUTeNbHOH U
o6oHATenpHOW. OnHAaKO XHWBOTHOE BEeOEeT
cebst Kax cIIlllee — Y HEero HapyleH KoH-
TaXT ¢ BHELIHUM MHPOM, OHO HE pearnpyer
Ha CBETOBBIe U OOOHATE/NbHEIE pa3paXu-
Tenu («CIsIuii Mo3r», mo BpeMmepy). Ha
anexrposHuedarorpamme (B3I') y Takmx
XHBOTHBIX Ipe061aialoT MeIEHHOBOJIHO-
BbI€ peryiasipHble pHTMEL. Y delloBeKa aHa-
JIOTMYHEIE PUTMBI BO3HUKAIOT IIPH CITIOKOH -
HOM 60ApPCTBOBAHMM M B APEMOTHOM CO-
CTosiHMM. Takoe Xe COCTOSIHHE TOJIOBHOTO
Mo3ra (crsiinuit Mo3r) HaGmonaeTcs, eciau
MIOBpEeUTH TOJBKO Bocxonsiue rytu PO.

Cmumyasyus PD evizvieaem npobyxcde-
Hue cnawezo mcueomnozo (Meryu I, Mo-
pyuuu JIx., 1949). Ha D3I MenteHHEle
PUTMBI CMEHAIOTCS TIPM 3TOM BBICOKOYa-
CTOTHEIMM PUTMaMM (peakius AeCHMHXpO-
HHU3allUU), CBUETEIbCTBYIOIMMHU 00 aKTH-
BUPOBAaHHOM COCTOSTHUM KOPBI GOJIBIIOrO
Moa3ra. Topmosnoe éausnue PP na 6orvuois
MO032 NOKA3aHO & ONbIMax ¢ ee pazodpaxceHu-
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em. B yactHocTH, B. Tecc (1929), Ix. Mo-
pyuu (1941) o6Hapyxwiu, 4To pasnpaxe-
HHME HeKOTophix Touek PP cTBoja Mo3ra
NIepEeBOIUT XWBOTHOE M3 GOIPCTBYIOLIErO
cocTosiHUA B coHHoe. [Ipu atoM Ha DAT
BO3HHKAaeT peaklUs CHHXpOHHU3a1uy DT -
pUTMOB. BTO 03HavaeT, 4YTo PO yyacTsyer
B PEryJlUN UHKIa COH—OOApCTBOBaHUe
Y YPOBHS CO3HAHHS.

BeretaTuBHEBEe PYyHKIUU PO
3aKJII04AI0TCS B MOIIEpXaHUH TOHYCa Be-
TeTaTUBHBIX LIEHTPOB, UHTErPALIK CUMITIa-
THYECKHX M ITapacUMIIATHIECKHX BIUSHUN
VTSI peaTu3aliy NoTpe6HOCTe opraHms-
Ma, B mepenavye MOIYAHDPYIOLIMX BIAIHUMR
OT FHIIOTaJIaMyca U MO3XedKa K OpraHaM.
P® sBinsgercs ri1aBHOM CTPYKTYpOR XM3-
HEHHO BaXHBIX IIEHTPOB IIPOJOJIIOBATOIO
Mo3ra — CepAeYHO-COCYAUCTOrO, NBIXa-
TEJIBHOTO, XE€BaTeJIbHOTO, TJIOTaTeJIbHOIO,
KOTOpbI€ paCCMaTPUBAIOTCS DU U3yIEHHH
COOTBETCTBYIOIIMX (HU3MOTOTMYECKUX CHUC-
TEM.

Dynryuu uepnoi cyb6cmanyuu. Yaa-
CTBYeT B PETYJALMA MBIIIEYHOTO TOHYCA,
KOOpIWHAIMY XeBaHUsA U ITIOTaHHUA, MENI-
KUX OBHKEHUN KOHeyHocTell (HanpuMep,
neyaTaHWe Ha MallIMHKe, IIACEMO), B OCY-
LIeCTBIEHHH 3MOIIMiA. B ciaydae moBpex-
JIEHUsI YePHOH cyOcTaHLMM HabniomaeTcs
61enHocTh ABuxeHuii. Ee HelipoHH OO-
daMUHepruYecKue, ee gbideasiom Kax do-
damunepauueckylo cucmemy.

Dynxyuu 204y6020 namna. Pacronoxe-
HO B cpendeM Mosre. Heitponsr rIl asis-
I0TCA afpeHeprH9ecKUMU, KaK M BEHTpO-
JaTepanbHoro sapa P® npoponropBaroro
Mo3ra. B COBOKYITHOCTH OHM COCTaBISIOT
aJipeHEPTUYECKYIO CHCTeMY CTBOJIa MO3ra.
Hetiponst 211 umetom gonogyro umnyabcHyro
akmuernocms (10—20 I'y). Ha nx membpa-
Hax MUMEIOTCSI peleNTOpHl K afipeHaINHY
U HopaIpeHalIuHy, cepoTroHuHy, [AMK,
TJIIANLHHY, OITUOMIAAM, aKTHBAalINsA KOTOPHRIX
BBI3BIBACT NPCUMYILIECTBEHHO TOPMOXeE-
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HUe, a TAKXKe PELIENTOPHI K allETHIXOIHHY,
nenTyay P, rimyTamary, akTUBa1isi KOTOPHIX
BLI3BIBAET MPEeUMYIECTBEHHO BO36yXne-
HHUE.

B cBolo odepens, HeitpoHn rll oxa-
35IBalOT TOPMO3HOE NIeHCTBHE Ha Ipyrue
HeHpOHKI TTOCPeACTBOM B-alpeHopele-
[MOTOpPOB, pexe — Bo3byxnaloliee (Ha-
npuMep, B sapax VII depenHoro HepBHa,
[TOCPENCTBOM ol-aipeHopenenTopoB). [lo-
J1araloT, YTO HOpaPEHAIHH ABJISETCS TOP-
MO3HBIM MeIHaTOpOM IS o-MOTOHEHpo-
HoB. MnyIbcHasi akTUBHOCTh HEHPOHOB
rIl noseilieHa B ¢ase GBICTPOrO cHa, YTO
BBIKJII0YA€ET MBIIIEYHBIN TOHYC U ¢a3mye-
CKMe IBYDKEHHs MYCKY/IaTyphl TYIOBMIIA U
KOHEYHOCTEH.

HWHHepBUpYA Anpa rHIoTagaMyca, Hei-
poH#I rll yyacTByIOT B pa3BUTHH 0Ollero
aJanTalMOHHOTO CHHAPOMA IPHY AeHCTBUU
Ha opraHusM ctpeccopoB. Hopadpernepeu-
Yeckas cucmema KoHmpoaupyem 60J€BYIO
H HeGoJIeBYI0 MMIYJIbCAITHH CEHCOPHBIX U
JIBUTaTeIbHBIX CHCTEM, yTHeTasd HOHOBYIO
aKTUBHOCTb HelipoHOB MX sinep. [omy6oe
IITHO YYacTBYET B PETYJIIIINHU EATEILHO~
CTH BUCLIEpPAIBHBIX CUCTEM, SMOLIIOHAIIb-
HEIX COCTOAHMH (TOCKa, cTpax), MeXaHH3-
MOB IaMATH ¥ BHHMaHUs, HHOYLIHpPYET
dasy 6ricTporo cHa.

Cepomonunepzunecxan cucmema BKIiO-
YaeT YeHmpanbHoe cepoe gelecmeo U pemu-
KyasapHbie MaznouennionspHsie adpa, AL,
uMemoLue abpdeperTHrle 1 3¢ PepeHTHEIE
cBsi3M co BceMn otmenamMu LTHC. Heitpo-
HBI 3TOM CHCTEMEI HauOoJiee aKTHBHBI BO
BpeMs OopCTBOBaHHMSA, MEHEE aKTHBHEI BO
BpeMs1 MeIUIEHHOTO CHa, HX BO3GyXneHye
npekpaillaercs B dase 6sicTporo cHa. Ima
cucmema mopmo3um HelpoHb! CEHCOPHbIX,
ocobenro 6oneabix, nymeli CNUHHO20 MO3-
2a, cmeosa u maaamyca. Cepomonuuectcue
HelipoHbl TOPMO3SAT TaKXKe CUMIIaTUYECKUe
M napacHMITaTHYeCKHE HEMPOHBI CITMHHO-
IO MoO3ra, Ho OKa3hIBapT 3036y)l(,£[aIOIJ.ICC

IeliCTBME Ha er0 MOTOHEHPOHEI, TOPMO3SAT
CeKCYallbHO€ M arpecCHMBHOE IOBEAECHHUE,
notpebiieHUe BOABI K MUIIH.

6.17. OyHEKIMA MO3KeIKa

CmpyxmypHuo-gynxyuonassnan xapakme-

pucmuxa moszxcedxa. InaBHol GyHKIUEH
MO3XedyKa SBJISIeTCS KOODAMHAIUsA aBTO-
MaTH3MpPOBaHHEIX ONBIXKeHUM. OH BKIII0Y9a-
eT 6oee oTI0BUHE BeexX HelpoHoB HHHC,
HO cocTaBnsgeT Bcero aumb 10 % maccel
TOJIOBHOTO MO3Ta.

BrpaenrsooT TpHU OCHOBHEE
CTPYKTYpH Mo3Xxeuka. Jpesnuii
MO30ce40K — COCTOUT U3 KJIOYKa U y3en-
Ka (GJOKKYTOHOMYISIpHAs IOJIA), a TaKXKe
JacTH 4epBs (sA3b19Ka). Cmapuiii mo3xce-
Yok (TOSIBSIETCS Y XUBOTHBIX, Nepe/IBU-
ralommxcs ¢ MOMOIIBI0 KOHEYHOCTEM) —
BKJTIOYAET LIEHTPATBHYIO HOJIBKY, BEPILIUHY,
TMPAMULY, A3BIYOK YEPBI U YeTHIPEXYTOb-
HYI0 O0IbKy nonyinapuii. Hoagvili Mosxce-
Y0k — COCTOMT M3 NOJyIIapui U 4acTH
4epBsi (cKaTa, TUCTKa U Oyrpa).

MeXxHelipoOHHE E CBS3H BKOpe
Mo3Xeuka, ero apdepeHTHEIE BXOAH U
a¢depeHTHEIE BHIXOIH IPEACTaBIeHH Ha
puc. 6.17. Hoxkxu Mo3xeyka obecrieynBa-
0T TIpsAAMBIE M OOpaTHBIE CBSA3Y C IPYTHUMHU
OTHeJlaMH MO3Ta: HIDKHHE — C TIPOOJITO-
BaThIM Mo3roM (addpepeHTHass UMITYibCca-
LA B MO3XEYOK TOCTYTIaeT OT BeCTUOY-
JI0- ¥ IPOTIPHOPELIENTOPOB); CPENHUE — C
MOCTOM M KOpoif GONBIIOro MO3ra, Bepx-
HUe — CO cpeAHUM Mo3roMm. HeipoHH
MO3Xe4yKa He MMEIOT IPSIMOro BEIXoXa Ha
CIIMHAJbHBIE MOTOHEMPOHBI, a NEHCTBYIOT
Ha HHUX 9epe3 KOPKOBOCTBOJIOBBIE MOTOp-
Hble LeHTPH. C 5TUM, BEPOATHO, CBsi3aHa
BRICOKad CTCIICHDb I1aCTUYHOCTH I'OJIOBHO-
ro Mo3ra 1o KoMimneHcaliu HapyHIeHHBIX
dynkumi Moaxeuyka. M3BecTHH cnydyau
BPOXIEHHOTIO OTCYTCTBHsI MO3Xe€4Ka, IIpH
KOTOPBIX Y YyeJdoBeKa He ONpenenasinuch



6.17. ®yHKUMH MO3XedKa

Bxon oT HukHeit Brixox Bxop ot simep
OJIMBHI Ha MOTODHBIe MocTa
(1MaHOBW/IHBIE LEHTPH (MOXOBHAHBIE
BOJIOKHA) COJIOBHOTO MO3T2 BOJIOKHA)

Puc. 6.17. CxeMa OCHOBHBIX MeXXHeIPOHHBIX
cBsi3eil Mo3xeyKa:

%1 — wnerxu [Typxunbe; K3 — kinetku-sepHa; KK —
KOp3HHYaThle KIeTkH; 3K— 3Be3yaThle IIIETKH; «+»,
«—» — B0o3byxJanine U TOpPMO3HEIE BIUSHUS

CHMIITOMBI HapymleHus ABixeHus. Mo3-
XEYOK BHIIOJHAET OBUraTelbHEIE M Bere-
TaTUBHbIE GYHKIIMHU, Y9acTByeT B KOTHM-
TUBHBIX IIpolleccax. .

Jeuzamenvnvie Qpynxuuu mosxncenxa

YyacTue B peryJIAllUHA TOHY-
Ca MBIINI[ — OKa3blBaeT IJIaBHBIM 00-
pazoM TOPMO3HO€E BIUAHUE ITOCPEACTBOM
KpacHEBIX U BecTHOYISApHHX sgep, PO
CTBOJIa MO3Ta (I‘J‘IaBHbI,M obpa3om, IpeBHUH
MO3XeYoK). )

MMoonepXaHHWe PaBHOBECHSA
(nozwt), ocywecmensiemoe ¢ nOMouibIO nepe-
pacnpedeneHus MblWeuH020 MoKyca Tipe-
MMYIIECTBEHHO NPEBHUM MO3XEYKOM
(dI0oKKyTOHOMYISAPHAS NOJA) U YACTUYHO
CTapbIM MO3XEYKOM, BXONSIIMMH B MEIH~
ANBbHYIO YepBAYHYIO 30HY. [lonyyas u obpa-
GaTEIBast MMITYJIBCAIIMIO OT BECTUOYIAPHBIX
pPeLenTOpOB, NMPOIPHOPELIENITOPOB, KOX-
HEBIX, 3DUTEIbHBIX M CIIYXOBEIX PELIENITOPOB,
MO3XeYoK CIOCOGeH OLIEHHTh COCTOSIHHE
MBILILI, TI0JIOXEHMe Tejla B IIPOCTPAaHCTBE
M TOCPECTBOM sillep LIATPa, a TAKXe Ipsi-
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MOTrO BRIXOZla Ha BecTUOYIApHHIE spa U3-
MEHMTD I03Y Tea U COXPAaHUTh PaBHOBe-
cue. Hanbosee xapaKTepHEIM CHMITTOMOM
TIOpaXeHHs JIpeBHEro Mo3XedKa ABJIsIeTcs
HapyllieHHe paBHOBECHA.

KoopouHanusg BHIOOJNHSE-
MB X OBUXEeHHHN peanmnsyercs cra-
PHIM M HOBBIM MO3XEYKOM, BXOASUINMY
B OKOJIOYEPBAYHYIO 30HY. Crolla IocTyma-
eT nHpopMalusa OT NMPOMPHOPELIENITOPOB
H OT MOTOPHOM KOpHI OOJBLIOrO MO3ra
(nporpamMa nBuxeHus). Koopaunauus
IOCTHUraeTcs ¢ MOMOIIBIO aHaau3a 3Toi
HHGOpMalIMK M pealn3yeTcs Yepe3 CBOH
NPOMEXYTOYHEIE SIpa, HMEILINE BBIXO-
DB Ha KpacHoe siIpo ¥ MOTOPHYIO KOpY.
Ilpu 3TOM perynmMpyloTcsl aMIUTUTYIa, Ha-
NpaBjeHye ¥ TeMI ABUXeHus. Haubonee
XapaKTepHbHIM CUMIITOMOM HapylleHHs
GYHKITHH TPOMEXYTOYHOM 30HBI MO3Xed-
Ka sSBJIseTCs HapylleHHe KOOpIHHALMHU
IBYDKEHUS (aTakcusi).

Koppexkuus 6bICTPHX IBH-
X e H ¥ i, KoTopasi M3-3a 60JIBLION CKOpO-
CTH KX Pa3BUTHSA HE MOXeET ObITh OCYIIEeCT-
BJIeHa B IIpOllecce ABIDKEHHA ¢ TIOMOIIBIO
MMITYJIBCAllMI OT MpPOTIPHOPELeNTOPOB.
Mo3sxeyok nosydaer xonuio acddepeHT-
HOM NporpaMMbl JIBIKEHHS OT MOTOPHOM
KOpHI GOIBIIOro Mo3ra JIo Hayala JABIKe-
uusa. Kopa Mosxeyka oGyyeHa B pmio-
H OHTOTeHe3e HCIPaBJIATh BO3MOXHEIE
OUIMOKH, C YYETOM KOTOPHIX U3MEHSETCA
addepeHTHAs NMporpaMma JIBUXEHUA (T.e.
MO3X€eYOK BEITIOJIHAET POJIb, aHATOTUYHYIO
aKIlenTopy pesynbrara feiictsusa (API) B
dyHkmoHansHoi cucreMe). K Takum
IBIXEHUAM OTHOCSTCSI MHOTHe OBICTpLIE
CHIOPTUBHBIE OBUXEHUS, UTPa Ha MY3hI-
KaJIbHBIX MHCTPYMEHTaX M Ip.

I[IporpaMMHUpOBaHHUE Leae-
HamnpaBJeHHBIX ABUXEHHUHN ocy-
LHIECTBJIsIETCSA Kopoﬁ HOBOTO MO3Xe4YyKa,
KOTopasi nmojJy4aeT UMITYJIbCAlIUIO ITPEUMY-
LHIECTBEHHO N3 aCCOIIMAaTUBHBIX 30H KOpPBI
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CHHQHTH‘!CCKHﬁ BXOJ OT MOXOBHJHOTO
Y napaJl/ieJIbHOro BOJIOKOH

————

10 mMmc

CHHanTHYECKUH BXOX OT AMAHOBMIHOTIO BOJIOKHA

L |
10 Mc

Puc. 6.18. /[nutenvHas ciemoBasi rumepro-

JISIPU3alMs ¥ MOBTOPSIIOLINECST Pa3psifibl, CBOM-

CTBeHHBIe KJeTKaM IlypkuHbe Mo3xkeuka (110
W. Willis, 2004, ¢ nsmMeHeHNAMH):

A — oTBeT Ha BO30Yx/leHHe MOXOBH/THOTO BOJIOKHA,;

B — otBet Ha Bo36yxaeHye IMaHOBUIHOTO BOJIOKHA

(seckonbko [1/] Ha OXHOM IJIMTENIBHOM K BBICOKO-
ammutyaHom BIICIT)

60JBIIOTO MO3Ta Yepe3 sIpa MocTa. DTa
MHOopManys XapaKTepHU3yeT 3aMBICE 1B -
xeHusA. UHUManms nermxeHus obecreyn-
BaeTcss TMMOMYECKOM CHCTEMOM M accoL-
aTUBHOM Kopoii. B Kope HOBoro Mo3xeyka
(a Takke B GasaIbHBIX SApaxX, B MOTOPHOI
Kope) oHa mepepabaThiBaeTcs B IIpOrpaM-
MY OBHXEHMS U Yepe3 TajlaMyc HOCTyIiaeT
B IIPEMOTOPHYI0 KOpY. TaM IMpoOUCXOaUT
JanbHermas o6paboTka MHGOPMaLIMK, K
J9epe3 MMpaMUAHYIO U SKCTPAITMPaMHIHYIO
CHCTEMBI OHa peaJIN3yeTCsl B BUIE CJIOXHO-
TO LeJIEHanpaBlIeHHOTO JBYDKEHUSA.
Bezemamuenwe gynxyuu mosmceuxa 3a-
KJII04aloTCS B TOM, YTO OH, KaK M THIIOTa-
JlaMyc, y4acTBYeT B COTJIaCOBaHHM Bere-
TaTUBHOTO o0ecreYyeHHUsA COMaTHYeCKOMH

JIeATETBHOCTH OpraHu3Ma (MoIyJHUpyIo-
ee BIUSIHUE Ha JesiTeIbHOCTh BHYTPEH-
HUX opraHoB) mocpeactsom P@®, BHC u
SHIOKpHHHOM crcTeMbl. [locie ynareHus
MO3XeYKa B 3KCIIepUMEHTe rOMeocTa3nc
CTAHOBHTCS HEYCTOMYUBELIM.

Posv Mo3xncenxa 6 Koznumuenbix npoyec-
cax (mo3HaBaHHe—MEILIUIEHHE) U3ydeHa
Maio. U3BecTHO, 4TO MOCIIE yIaleHUA MO3-
XeYyKa B SKCIIEpUMEHTE Y XUBOTHBIX KOT-
HMTHBHEIE IIpollecchl yxyauaiorcsa. Kiet-
KaM IlypkuHbe Mo3XedKa CBOMCTBEHHA
IUTUTEIbHAs CJIeOBasi TMIepIOIApU3aLus
¥ ToBTOpsioNIMecs paspsiabl (puc. 6.18),
4TO, [10 MHEHHIO HEKOTOPHIX aBTOpoB (Wil-

“lis W., 2004), cnocoGcTBYeT BhIpaGoTKe

JIBUTaTeJbHBIX HABBIKOB (Hay4eHUs).

6.18. Pusnoaorusa
NPOMEKYTOIHOI'0 MO3ra

IIpomexyTtouHbiit Mo3r (diencephalon)
PacIlOJIOKEH MEXIy CPETHUM M KOHEYHBIM
mo3roM. OH BKJII0YaeT TalaMHU4eCcKylo 00-
JacTh (TajlaMyc, MeTaTajJaMyc — KOJIeH-
yaThle Tela, 3MUTalaMyc — 3nudu3) u
TUMOTaIaMyc.

Taaamyc (thalamus — 3putenbHbIi Oy-
rop) mnpencTtasiasfeT coOoil mapHeIi sinep-
HBIH KOMILIEKC, BKITIOYaro1uit xo 60 simep,
KOTOpHIE MOXHO pa3ie/IUTh Ha Ceaylollue
TPU IJaBHEIEe Tpynmel: 1) peneiHrle, T.e.
nepekadaTeIbHble (crienudUyeckue);
2) Hecrieniuyeckue; 3) acCOLIMAaTUBHEIE.
IlepexitrouaTebHEIE AOpa BKIIOYAIOT CEH-
COpPHBIE M HECEHCOPHEIE.

CeHCOpHEE IMepeKIoya-
TeJNbHBIE SOpa TalaMyca (BEHTpaib-
HEIe 3allHUe, JIaTepalbHble U MeIUATbHEIE)
nepekamoyaloT NOTOKU adpdepeHTHOH
HMITYJIbCAallUM B CEHCOpPHBIE 30HBI KODHI
Gonpmioro Mo3ra (puc. 6.19). B yacTHO-
CTH, 6eHmMpanbHbie 3a0HuUe A0pa ABISIIOTCS
TJIABHBIM peJie IIs1 ITepeKIIIoYeHUsI COMaTo-~
CEeHCOpPHOIl UMmyancalMu, KOTopas Io-



6.18. ®u3HOIOTHA MPOMEXYTOYHOTO MO3Ta

CTyMaeT MO BOJIOKHaM MeIHaIbHON IeTIH
Y MPUMEIKAIOIINM K Hell BOJIOKHaM JIPYTUX
atddepeHTHBIX MyTed. B HUX nepexiioya-
J0TCA TaKTUIbHAsA, NPONPHOLENTHBHAS,
BKYcOBasi, BicliepaipHas, YaCTUYHO —
TeMIlepaTypHas U OosieBad UMMyJbcallys.
B sTux simpax UMeeTcs Tonorpadpudeckas
NpoeKLs nepudepuu; Ipu 3T7oM GyHK-
LIMOHAJIBHO 60J7lee TOHKO OpraHU30BaH-
Hble YacTH TeNla (HanpuMep, A3bIK, KUCTb)
MMEIOT OOJIBIIYIO 30HY IIPEICTaBUTEILCTRA.
D1eKTPOCTUMYJISALINA BEHTPAILHEIX 3alHUX
siep BBHIBHIBAET MapecTe3UH (JIOXHbIE OIIy-
IIleHHsT) B pa3sHBEIX YacTAX Tesla, UHOTHA Ha-
pYLIEHHE «CXeMBbI Tella» (MCKaXeHHOe Boc-
NpuATHe 4YacTeil Tena). Ummyascanus u3z
BEHTPATBHBIX 3aTHUX AOep NpoeLupyeTcs
B COMaTOCEHCOPHYIO KOpY IIOCTLIEHTpaIb-
HOM M3BWIMHBI, IIe GOPMHUPYIOTCH COOT-
BETCTBYIOIIME OIIYIIEHHs, OTpaXaloLlne
pealbHYIo NesiTeIbHOCTh. B aamepanshom
KoneHuamom mene TiepeKII0YaeTcs 3pU-
TeJIbHasl UMITyJIbCAllvsl M HaIpaBisieTcsl B
3aTBUIOYHYIO Kopy. MeduanvHoe konenua-
moe me0 TIEPEKIIOYAET CIIYXOBYIO UMITYJIb-
CalyIo, MOCTYIIAIOUIYI0 B BUCOYHYIO. KODY.
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HeceHcopHbie mepexnioya-
TeJbHBIE S1pa Talamyca (TlepeIHue u
BEHTpaJIbHEIE) HaNpaBisioT MHGOpMalUio
OT Pa3HBIX OTHE/IOB F'OJIOBHOTO MO3Ta B KODPY
Gonporo Mosra. B nepednue adpa tanamy-
ca UMITy/Ibcallysl IIOCTYIIaeT B OCHOBHOM M3
MaMWUIPHBIX Tel Tunotanamyca. Heiipo-
HBI MIepeIHMX sep MPOELMPYIOTCS B TUM-
6MYecKyio KOpy, OT Hee — K THUIIIOKaMITy
Y OIISITh K TUIIOTaIaMycy, B pe3yJ/IETaTe 4ero
obpa3yeTcsi HepOHHBIM KpYT, ABHXEHUE
BO30YXIIeHUS 10 KOTOPOMY obecIieyrBa-
eT dopMupoBaHHe s3MoLMid. B eenmpans-
HbIX A0pax NepeKI0YaeTcss UMIYIbCAITUs
oT 6a3ajbHBIX TaHIIMEB, 3y04aTOrO sAOpa
MO3X€YKa, KpacHOTO sifipa CPEIHETO MO3-
ra, KoTopas Iocjie 3TOToO IIpoeIpyeTcs B
MOTOPHYIO U MIPEMOTOPHYIO KOpY 60JbI1I0-
ro Mo3ra, obecrieyrBas peal3alllIo JBUTa-
TeJIbHBIX [IPOrpaMM MO3XeuKa 1 6a3aibHBIX
sinep. CeHCOpHEIE U HECEHCOPHEIE CIELH-
dbuveckue simpa TaaMyca IIOIYYaloT TakKe
HHUCXOASIIME KOPKOBEIE PETYJIHpYIOIIHe
BIMAHWS U3 CBOEH NPOEKLMOHHOM 30HBI.

Hecneuumdunmueckue sAsnpa
TaJaMycCa BKIIOYAIOT IapHBIE pemuUKy-

Kopa Gonpumx monymapui

. Bee gig b
Cencoptast

“neaypchin-
UECKI I

Hecneund- /
yecKie

Snendst-
qeckhit
nyTh

THKY
nApHas
dopmans

Penenroph

COTTMAQ-
P! THBHAA

Nniwa-
THBHBIC

J HM(/JI HyecKast

Morophas

dOTOpHbIEe Jumdiueckie

Basasbrbie
FaHTAMH,
Moseox

TroTanamye

Puc. 6.19. AddepenThbie u 3¢ pepeHTHBIE CBSI3M OCHOBHBIX IPYIIN Si/lep TaJaMyca
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nspHble A0pa N UKMPANAMUKADHYIO A0ep-
Hyto 2pynny — 3To nipofiosokeHure P®. Onn
MMET MHOTOYMCIIEHHBIE BXOIB! OT IpY-
rUX siiep TajaMyca U CEHCOPHBIX CUCTEM.
B necneyuguueckue adpa nocmynaem um-
nyAbCAYUA U3 MOMOPHLIX UEHMPoE cmeona
Mmo32a (KpacHoe sIpo, YepHOe BEILECTBO),
sAgep Mo3xXeuka, oT 6a3albHEIX fillep U
TUNIIOKaMIIa, a TaKXKe OT KOpHI 60JbIIOro
Mo3ra, ocobGeHHo n06HBIX noneit. Hecre-
nudHuIeckue sanpa UMenT 3¢ PpepeHTHEIE
BEIXOOBI Ha pyrue TajlaMH4yecKue snpa,
Kopy GOJIBIIOTO MO3ra, a TaKXe HUCXOMs-
nIyMe MYyTH K IPYTMM CTPYKTypaM CTBOJIa
Mo3ra. biaronapst aTUM CBSI3IM Heclie-
uuduIecKHe SIpa TajlaMyca BEICTYNAIOT B
POJTM MHTETPUPYIOIIETO ITOCPEIHUKA MEX-
Iy CTBOJIOM MO3Tra M MO3X€4KOM, C OOHOM
CTOpPOHBI, 1 HOBOH KOpOH, TMMOUYECKOM
cucTeMOoi M Oa3anbHBIMM AApaMH — C
Ipyroi, oObenNHsAA MX B eMUHBIA PYHK-
HMOHAILHHU KoMIulekc. Ha Kopy Mo3ra
HecrieUUPUYECKHH TaJaMyc OKa3bIBaeT
NMpeUMYLIECTBEHHO MOZIYJIUpYylolee (U3-
MeHsIlllee cocTosiHUEe) BIusaHue. Iloaro-
My HapylieHue ero @yHKIIUU He BEI3bIBAET
Ipy6BIX paccTpOMCTB.
AccouuvaTHBHEE fAApa Ta-
TaMyca Hoiay4JyaloT MMIYJIbCAllHIO OT
APYIrUX siiep caMoro TajlaMyca M OpPYIHX
siep TOJIOBHOTO MO3Ta M HaNpPaBJIoT ee,
B OCHOBHOM, B aCCOLIMATHBHBIE 30HEI KOPHI
Sonrmoro Mo3sra (cM. puc. 6.19). B cBoo
ovyepear Kopa GOJBLIOTO MO3ra IIOCHLIA-
€T MMITYJIbCH K acCOLMATUBHBIM sIIpaM,
PErylIMpysl UX UHTErpaTUBHYIO GYyHKIIHIO.
Jlamepansnuie 20pa NOMYYaIOT 3pUTETHHYIO
M CITYXOBYIO MMITYJIbCALIMIO OT KOJIEHYATHIX
TeJl, HaIpaB/sIOLIYIOC COOTBETCTBEHHO B
3PUTEJIBHYIO KOpY (3aThbUlOoYHasA 061acTh)
U cnyxoByw (BUcoyHast). JlaTepanbHile
Spa Moy4YaloT TaKXe COMaTOCEHCOPHYIO
HMIIYJIbCAllUIO OT BEHTPAJILHOIO siipa H,
nepepaboraB ee, HalpaBAsIOT B accollMa-
TUBHYIO TEMEHHYIO KODY, TIIe OHa UCIIOJIb-

3yetrcsl B GYHKLUMHK rHO3McCa, IpakcUca, B
dOpMHPOBaHMK «CXEMHI TeJIax».

Meduodopcanvroe accoyuamueanoe adpo
NoJy4aeT MMITYJIbCALMIO OT LEHTPAIbHO-
IO CEporo BelleCTBa CTBOJIA MO3ra, THIIO-
Tajamyca, aMUTJalbl, TUIIIOKaMIa, SAep
€aMoTro TalaMyca M HalpaBbJIsieT ee B ac-
COLIMAaTUBHYIO JOOHYIO U TMMOHYECKYIO
xopy. OHo yyacTByeT B GOpMUPOBaHHUU
9MOLMOHAIBHON M ITOBEAEHYECKOMN IBU-
rareJbHOM aKTUBHOCTH, a TaKXe B 3aIlo-
MHHaHUKM MHGopManud. Paspyienue mno
MEIUIMHCKHUM TIOKa3aHUAM 3TOro sijpa
ycTpaHsieT Yy O0NbHBIX CTpax, TPEBOTY, Ha-
NPSDKEHHOCTD, CTpaZaHUe OT 60JIM, HO BbI~
3pIBaeT JIOOHBIA cHHApOM: Ge3pa3inyme,
TUMOKHUHE3Usl, CHUXEeHUEe UHUIIMATHUBEI.
IToxyixa rosy4aeT OCHOBHYIO HMITY/IbCa-
LIMIO OT KOJIEHYATHIX Tl U Hecnieuuduie-
CKHX simep TanaMyca. DdpdepeHTHEIe MyTH
OT Hee UOYT B BHCOYHO-TEMEHHO-3aThUIOY -
HbI€ 30HBl KOPHl, Y4acTBYIOIIIHE B THOCTH-
YecKHX (y3HaBaHMe [IPeAMETOB, SIBICHUI),
PEYEBLIX U 3pUTENILHEIX (HallpuMep, B MH-
TerpaLiMM CJIOBa CO 3PUTEIbHEIM 00pa3oM)
dyHKUMSX, @ TAKXE B BOCIIPUATHHU «CXEMbI
Tear.

Tunomaaamyc BKI04aeT MMpeoITHYE-
cKywo obnactb, cocLleBUAHBIE (MaMMJI-
JIApHEIE) Tena, o6nacTh NepeKpecTa 3pu-
TEJIbHBIX HEPBOB, Cepblii 6Yrop U BOPOHKY.
B runoTtanaMyce BBIIENSIOT HECKOJIBKO
IeCSATKOB TMapHEIX sifiep, KOTOphle 00bemu-
HAIOT B HECKOJIHKO TPYIIIL.

OcHOBHEE AApa rHOoTana-
MYyca. O6btuHo ebidensiom mpu zaaeHbie
zpynnut adep: 1) nepednroro (MegnajibHOE
TpeonTHYECKOE, CYITpaxuasMaTHYeCcKoOe,
CYIMpaolTAYECKOe, NapaBeHTPUKYJISIPHOE
Y MepelHee THITOTajJlaMU4yecKoe sipa);
2) cpeduioro (mopcoMeaMalbHOE, BEHTPO-
MenuanabHOE, apKyaTHoe (ayroobpasHoe)
Y JlaTepaJibHOE TUIIOTAJaMHYecKoe sipa);
3) 3adnioro (cynpaMaMMILIsApHOE, IpeMa-
MWUISAPHOE, MaMWUIApHEIE SApa, 3a0Hee



6.19. @yuxunyu 6a3anbHLIX AxEp

TUIIOTalaMHYecKoe H NMepudpopHHaTHOE
sapa, cybTanamudeckoe sinpo JIbouca).

CBsaA3u runortanamyca. Jdpa
zunomanamyca o6pasyrom MHOZO4UCAEHHblE
céa3u dpye ¢ OpyzoM, a make ¢ @bluie~ U
nuxceaexncawumu cmpykxmypamu ITHC.
Thaenbie 8x00bi 6 zunomanamyc: OT JIUM-
61YecKOd ccTeMBbI, KOpHI 60J1b1IOT0 MO3-
ra, 6asanbHBIX simep ¥ PO cTBosa Mo3ra.
OcHogHble 6bix00bl 2unOmManramyca: B CTBOJ
Mo3sra (PD, MoTopHbIEe U BereTaTHBHbIE
LEHTPHI), B BereTaTUBHbIE IIEHTPH CITUH-
HOTO MO3ra, B IMMOMYECKYIO CUCTEMY, OT
CYIIpaolTHYECKOTO U IMapaBeHTPUKYJISIP-
HOTO siiep — K HeMporumnodusy, oT BeH-
TPOMEIUATLHOTO U apKyaTHOTO siIep — K
ajleHOTHNIOMU3Y, a TaKXe K CTPUATOMY U
Jo6HOH Kope.

dyuxkuuy runoranamyca. ds-
ASemcst MHO20QYHKYUOHANLHOR cucmeMoll,
obnanaiolield MUPOKUMH PEryINpYIOLIH-
MU M MHTETPUPYIOIIUMHE BIMssHusIMH. [Ipn
9TOM OOBIYHO OTHEJIBHO B3ATOE SIIPO BBI-
MOJIHSIET HECKOJIbKO DYHKIIUH, a OTAETBHO
B3sITast YHKUMS JIOKATU3YETCS B HECKOJIb-
KMX snpax (ri1. 7, 8, 11, 12 u 13).

6.19. dysknun 6azaJbHBIX AxEP

Ocnosnvie cmpykmypw 6asaavHolx adep.
basanbubie ssmpa — 3To XBocTaToe AApO
(nucleus caudatus), cxkopnyna (putamen) u
GnenHeit map (globulus pallidus); Hexoro-
pble aBTOpPHI OTHOCAT K 6a3albHBIM sipaM
orpany (claustrum). Bce aTi 4eThipe simpa
Ha3bIBaIOT MOJIOCATHIM TeJIOM (corpus stri-
atum). BeimensiioT TakKe cTpHaTyM (stria-
tum) — 3TO XBOCTaTO€ AP0 M CKODJIYIIa.
bnenubrit map u ckopayna obpasyior ye-
yeBuLieoOpaszHoe sapo (nukleus lentioris).
Crpuarym 1 6J€HBIN MIap BELAEIAIOT KaK
CTPHONIALTHAAPHYIO CUCTEMY.
Dynxcyuonasvivie censu 6azarsuoix adep.
V GaszanbHBIX siep Hem 6x00a om CRUHHO-
20 Mo032a, HO ecmb NpAMOU 6x00 om Kopbl
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bonvuwux nosywapuii. OCHOBHOE BIIUSIHUE
Ga3aNbHBIX sifiep HalpaBleHO IIOCPEACTBOM
TalaMyca Ha JBUraTeJbHbIe 001acTH KOpEI
Bonpmoro Mosra. KpoMe Toro, onm yya-
CTBYIOT B BBIIIOJJHEHHM SMOIIMOHAIbHEIX
Y TI03HaBaTeIbHBIX (KOTHUTHBHBIX) GYHK-
LUHA.

Bozbyacdarouwue nymu nnyt, B ocHOB-
HOM, K CTpHaTyMy: OT BceX obiacTell Kopel
60JIBIIOro MO3ra (IIPSIMO U Yepes Talamyc),
0T HecreUU(PHUECKUX sfiep TajlaMyca, OT
9YepHOro BelllecTBa (cpeAHU Mo3r). Cam
CTPUATYM OKa3bIBaeT B OCHOBHOM TOPMO3-
HOe M, YaCTHYHO, Bo30yXIalllee BIUs-
HUe Ha GnenHeIft map. Ot 61eqHoro Mmapa
MIET caMbli BAXHEBINA NYTh B JBUTaTeIbHbIE
BEHTpAJIbHBIE Apa TajlaMyca, OT HUX BO3-
6yxnalIMi MyTh UAET B IBUTATEIbHYIO
Kopy Gosbimoro Mosra. YacTe BOJIOKOH
OT CTpUaTyMa MIET B MO3XE€4YOK U K LICH-
TpaM cTBoia Mo3ra (P®, KkpacHoe s1po u
Jlatee — B CIUHHOM Mo3r). Topmoszsujue
nymu OT CTpMaTyMa UIYT K YepHOMY seuye-
cmgy ¥ Mocje MepeKIioYeHus — K AapaM
TajlaMyca.

Jleuzameasnuoie pynxuuu 6azasvHvix
Adep

B nmenomMm 6a3zainbHBle AOPAa,
HMMesl IBYCTOPOHHHE CBS3H C KOpoit 60ib-
LIOTO MO3ra, TaJaMycoM, sSIpaMH CTBOJIa
MO3Tra, YYacTBYIOT B CO3JaHUH NPOrpaMM
LeJeHalpaBleHHEIX OBMXKECHUHA ¢ ydeTOM
IOMHHUpY0Iei MoTHBanuu. [Ipu sTOM
HEApOHEI CTPMATyMa OKa3bIBaloT TOPMO3-
Hoe BiIMsHHe (Meamatrop — [AMK) nHa
HEHPOHEI YepHOTO BellecTBa. B cBolo ove-
pellb, HEAPOHEI YePHOTO BelllecTBa (MeIy-
arop — AodaMuH) OKa3bIBalOT MOAYJIHPY-
olllee BIUSTHUE (TOPMO3HOE M BO30yXIaio-
mee) Ha GOHOBYIO aKTUBHOCTh HEPOHOB
crpuaryma. [1pu HapymeHnn nodaMuHep-
THYECKUX BIIMAHHUI Ha 6a3anpHble gapa Ha-
GJIIoOaloTCsl OBUTaTedbHBIE paccTpoiicTBa
THIA TapKMHCOHM3Ma, [IPH KOTOPEIX PE3KO
nagaeT KOHuUeHTpauusa nodpaMmuHa B 000-
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ux anpax crpuatyma. Haubonee BaxHbe
GYHKIUK 6a3ajbHBIX ANEp BHIOJIHAIOT
CTpHaTyM M GJIEIHBINA 1Iap.

OyHKUIUMU cTpUaTyMa. Yua-
cmeyem & ocywjecmenenuu nogopoma 20108bi
U mynaosuwa u xodbbbt no Kpyzy, KOTophle
BXOJAT B CTPYKTYPY OPMEHTHPOBOYHOTO
nosenenusi. Ilopaxcenue XBoCTaToOro syIpa
npy 3a00JIeBaHUAX W TIPU paspyLIEHUHU B
9KCIIEpUMEHTE BelleT K HaCWIbCTBEHHBIM,
M3OBITOYHBIM IBIKEHUSM (THIIEpKUHE3BI:
Xopesl 1 aTeTo3).

OGyuxkuuum GrneagHoro mapa.
Okasvieaem modyaupyioujee 6ausHue Ha
IBUraTeJIbHYIO KOpY, MO3Xe4yoK, PD,
KpacHoe siipo. Ilpu cTumynsanmm 6iaenHo-
r0 IIapa Y XUBOTHBIX NpeobianamT de-
MeHTapHbIe IBUTaTeIbHbIE peaKlIMK B BHLIE
COKpallleHHUs] MBIIIL KOHEYHOCTe, ey U
JIMLa, aKTHBaIlMs IMHINEBOTO ITOBEICHHs.
Paspymienue 6aeaHoro 1mapa compoBOX-
laeTcsl CHIDKEHHMEM JIBUTaTelbHOMK aKTHB-
HOCTM — BO3HHKaeT aguHaMus (6nen-
HOCTb ABHTaTeJbHBIX peaKIiil), a TaKxke
eMy (pa3pylIeHHIO) COITYTCTBYET pa3BUTHE
COHJIMBOCTH, «3MOIIMOHANBHOMN TYIIOCTH»,
9TO 3aTPYAHSIET OCYLIECTBIEHHE HMEIO-
LIUXCS YCIIOBHBIX pedIIeKCOB M YXYOIIaeT
BbIpabOTKY HOBBIX (YXyOIIaeT KPaTKOBpe-
MEHHYIO IaMSITh).

6.20. dyaxkunu aumMOGudecKoi
CHCTEeMBI

Cmpyxmypno-@ynkuuonasvuan opzanu-
3ayua. Jlumbuyeckas cucrema (ar. lim-
bus — xpait) — 370 PyHKIMOHATBHOE 0GB~
C€IVHEeHMe pa3IMYHBIX CTPYKTYP CpEIHEro,
NPOMEXYTOYHOTO U KOHEYHOIO MO3Ta,
obecneynBalolee MOTUBALIUIO IIOBeIEH-
YECKMX peakUMd M KX BereTaTupHoe obe-
cnieyeHue. MotuBaluu GopMUpPYIOT TakKe
9MOLIMOHAIBHYIO OKPACKY MOBEAEeH M.
CTtpyxkTypH. Kopkoevie: o6oHs-
TeNbHasl U3BWIMHA, TUIIIIOKaMIl (aMMOHOB

por), 3ybuarasi, mosicHas 1 IaparuIimoKam-
MalbHasl U3BWIHHEL, N0OKOPKOEble: MUH-
JajleBUOHOE Teso, 00lacTh MeperopoakH,
orpaza, runoTajiamyc, repeaHee TalaMu-
YyecKoe AIpo.

Bxons B 1MMOHMYEeCKYyI0 CHC-
TEeMY OCYIECTBIAIOTCS OT Pa3IUYHBIX
ofJylacTeil TOJIOBHOTO MO3Ta, OT 06OHS-
TEeJIbHBIX PELIEITTOPOB IT0 BOJIOKHaM 00OHSI-
teabHoro HepBa (I, n. olfactorii). IlaBHEIM
HMCTOYHUKOM BO30yXIeHUs TUMOUYecKOH
cucteMnl siBisieTcst PO cTBona mosra. B bI-
XOOB M3 NUMOUMYEeCKOH cHUcC-
TeMBI OCYLIECTBIASIOTCS Yepe3 TMIIOTa-
saMyc (0cOGEHHO 9epe3 ero MaMuUIApHEIe
TesIa) K HUXe/IeXalUM BereTaTUBHBIM U
COMaTUYeCKUM LIEHTpaM CTBOJIa MO3ra ¥
CIIMHHOTO MO3Ta — HMUCXOJSAIINE BIUS-
HMs. Bocxopsiinasi MMNy/ibcaliisi B HOBYIO
KOpY HaIlpaBJiseTcs IPeUMYIIEeCTBEHHO B
accouaTuBHble o6nacTH. KonbueBrie
HeWpOHHEE CBSA3HM OOBENUHSA-
I0T pa3IMYHEIEe CTPYKTYPH TUMONYecKOH
cucTeMsl (pHc. 6.20) ¥ 1aI0T BO3MOXHOCTb
JUTMTETbHOW LIUPKYJIALMH (peBepOepaliny)
BO30YXIEeHUsA, KOTOpas SIBISETCS MEXaHH3-
MOM €ro MPOJIOHTUPOBaHUS.

Dynxyuu aumbumecxol cucmemui. Io-
ny4dasg uHbopMaLIMIo O BHEILIHel U BHY-
TpeHHeH cpefax opraHusMa, JTuMonyeckast
cuCcTeMa, Moclie cpaBHEHUA U o6paboTKu
aTo¥ HHGOPMaLIUM, 3aITycKaeT BereTaTUB-
HBle ¥ COMaTU4ecKHe (MoBeeHYEeCKUe)
peakilin, obeclieYdBaIlNe ddeKxeamHuoe
npucnocobaerue opeanuma K enewHel cpe-
de u coxpanenue zomeocmasuca. YacTHble
byHx1UH TUMOUYECKOH CUCTEMEI Clemy-
owmue: 1) pezyrsyus QyHKUUd BHympeHHux
0p2aH06 — OCYIIECTBIISIETCA MpeuMyllle-
CTBEHHO 4epe3 rumnotaiamyc (cM. 1. 7.1);
2) ¢opmuposanue momueayuii, SMouUiL U
noeedenueckux peaxyuii (arpeccuBHO-060-
POHHTEJIbHBIX, MMUIIEBLIX U CEKCYATBHBIX;
SMOLMHU — 3TO SIPKO BEIpaXeHHEIE Tepe-
XHBaHUs B BUE yIOBOJILCTBHSI WIM HEYHO-



6.21. HeiipoHHas opraHu3alLusi HOBOH Kophl. KopTHkaiusauus GyHKuMit

Puc. 6.20. CxeMa OCHOBHBIX
BHYTDEHHHX CBsi3eil TuMbHye-
CKOH CHCTEMBI:

A — xpyr [leiimena; 5 — kpyr

yepes MuHAanuHy; I'T/MT — Ma-

MUJLISpHBIE TeJla TUIOTAIaMyca;

CM — cpenuuit Mo3r (1mmbuye-
ckas 0671acTh)

BoJbCTBHA (onpobHee — 11. 18.8); 3) uepa-
em 6aXCHYI0 poAab 6 Hayweruu (cM. 1. 18.3);
4) cencopnas gynxyus (cM. 1. 16.1).

6.21. HeiiporHan
OpPraEN3anuA HOBOM
Kopsl. Koprukanausannsa
dyHKIMIH

Hoesas xopa (neoxopmexc) — 310 clloii ce-
pOToO BelllecTBa, 06111ad IUIoIIaas KOTOPOro
JIOCTHTraeT 2 THIC. CM? 3a CYeT CKJIANIOK; Heo-
KOPTEKC IMOKphIBaeT GOJIbIINE MONTyLIapHs
U cocTaBisieT okKojo 70 % Bceil muiomanyu
KOpHL. B hanpaenenuu c nogepxnocmu 2aybw
Heokopmekc umeem 6 20pU3OHMANBHBIX CAO-
eg (cM. puc. 6.1),, apxHokopTekc — 3, ma-
JIeOKOpTeKC — 4—5.

Dynrcyuonasvrvie cA0u HOGOU Kopul 604b-
wozo mo3za

ILMonekynsapHB# ciaoif uMeer
MaJjio KJIeTOK, HO COLIEPXMT OOJIbLIOE KO-
JINYECTBO BETBALIUXCA, BOCXOMALINX JEH-
IPHUTOB IIMPaMMIHKIX KJIETOK, Ha KOTOPBIX
06pa3yIoT CMHAIICHl BOJIOKHA, MPUXOMISIIIE
OT aCCOLIMATUBHBIX U HeclelUpUYeCKUX
sllEp TaJlaMyca M peryIupyIollue YpOBeHb
BO30YAMMOCTH KOPDHI.

II. HapyXHB# 3epHHUCTHH
CIOU COmepXHT B OCHOBHOM 3Be3ayaThle
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SICHasl A3BHJIAHA . .

*Tanamyc,
| iTepenHue -
sppa

KJIETKH U, YaCTUYHO, MaJIble MMpaMHUIHbEIe
KJIeTKH. BoJIoKHa ero xjieTok pacrojiara-
JOTCS ITPEMMYIIECTBEHHO BIIOJIb TIOBEPXHO-
CTH KOpHI, 00pa3ysi KOPTHKO-KOPTHKAaJIb-
HEI€ CBSI3M.

III. MupaMugusfi croi coop-
MMpPOBaH B OCHOBHOM M3 NMHPaMUIHBIX
KJIETOK CpeqHel BeJIMYMHEBI, aKCOHHI KO-
TOPHIX 00pa3yloT KOPTUKO-KOPTUKAJIBHEIE
accollMaTUBHBIE CBSA3U, KaK M 3epHUCTEHIE
xietku II crost.

IV.BHYyTpeHHHWH 3epHUCTHH
¢ J1 0 i o6pa3oBaH 3Be34YaThIMU KJIIETKaMH,
Ha KOTOPBIX UMEIOTCSI CHHATIICH OT BOJIOKOH
HeMpOHOB cnelnpHIecKHX siiep TalaMyca
M MeTaTajaMyca, HeCyIIux HHGopMalHio
OT PELIETTTOPOB CEHCOPHBIX CHCTEM.

V.TauranuoHapHH# ciuoW npen-
CTaBJieH CPEIHNMM M KPYITHRIMM HUpaMyI-
HEIMH Ki1eTKaMH. [IprueM ruraHTCKue IH-
pamuaHble KieTKH belia pacrnosioXeHH B
IIBUTaTENLHOM KOpe, UX aKCOHBI 00pas3yloT
nUpaMUIHbIE NIYTH — KOPTHUKOGYIb6ap-
HBI U KOPTMKOCITHHAJILHBIA ABUTraTe/Ib-
HBIe MyTH (ITUpaMUIHbIE ITYTH).

VI.Cnoit nonuMopdHE X Kie-
T O K, aKCOHBI KOTOPHIX 00pa3yloT KOpPTH-
KOTaJIaMHYECKHE MYTH.

B ciosax I u IV HOBoO#t KOpHEI IIpouc-
XONWT BOCIIPHATHE M 06paboTKa MocTyIa-
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formx curianoB. Heiiponn 11 u I1II cioes
OCYLIECTBIAIOT KOPTHKO-KOPTHKAJIbHbIE
accoumnaTuBHrle cBs3u. Heltpourl V u VI
cyioeB POPMHUPYIOT HUCXOASIIKE TTYTH.

Dynxyuonasbibie HelponRbie KOAOK-
xu HOBOM KopHhI 6ojsiroro mo3ra. B kope
Mo3ra uMeloTcsa GyHKIHOHANbHEE 005-
eIUHEHMA HEHPOHOB, pacMoJOXeHHEIE
B HMIMHIpuKe nuamerpoM 0,5-1,0 MM,
BKJIIOYAIOIeM BCe CIIOU KOPHI U cofepXa-
111eM HECKOJIBKO COTeH HEePOHOB (HelpoK-
note koaonku). O6 3TOM, B 4aCTHOCTH, CBHU-
IIETEIbCTBYIOT 3J1eKTpOodHU3INONIOTNYECKe
uccnenopanua B. MaynTtkacna (1957) c
[OrpyXeHHeM MUKpPO3JIEKTPOIOB IIepIeH-
IUKYJISPHO K NOBEPXHOCTH COMaTOCEHCOP-
Ho# Kophl. [Ipu 5ToM Bce BcTpedyaeMble
Ha MYTH HEHXpPOHEBI OTBEYalOT Ha pasjpa-
XHTeJIb TOJIBKO OJHOTO BHIA (HalpuMep,
cBeT). [Ipn morpyxeHuu 31eKTpoAa Moxn
YIJIOM Ha €ro ITyTH IMoNajaltuch HeHpOoHEI
pa3Hoit ceHcopHocTH. KooHKHM oOHapy-
XeHBEl B MOTODHOM KOp€ M Pa3IMYHbIX 30-
Hax ceHcopHOM Kopbl. HefipoHEI KONMOHKH
MOTYT OCYIIECTBJIATh CAMOPETYISALIUIO 1O
TUITy Bo3BpaTHOTro TopMoxeuusi. Cocen-
HUe HepOHHBIE KOJIOHKYW MOTYT 9aCTHYHO
MepeKpHIBaThCsl, a TAKXKe B3aMMOLEHCTBO-
BaThb APYT C JPYTOM II0 MeXaHU3MYy JiaTe-
PAJIBHOTO TOPMOXEHMS.

Kopmurasuzayus ¢ynrxyui. Tlon xopta-
Kanusanuei GyHKIMH MOHMMAIOT BO3pac-
TaHUe B PHIIOTeHe3e poJTH KOPEI OOJBIIOTO
MO3ra B peryisiuuu GyHKIHMI OopraHu3Ma
U NONYMHEeHUe cebe HibKelleXalux OTIe-
JoB ITHC, B ofecnieyeHun IICHXHIECKOHN
IesaTeJbHOCTH opraHu3ma. Hanpumep,
Peryasilys JOKOMOTOPHBIX JBUraTelbHbBIX
byHKIWI (IpEDKKY, Xoab6a, Ger) ¥ BRITIPA-
MUTEJIBHBIX pedIeKCOB Y HUBIIUX IT03BO-
HOYHBIX MOJTHOCTBIO 0O€CIIeYNBAETCA CTBO-
JIOM MO3ra, H yaaleHue GOJbILINX MOTyla-
pUii MpaKTHYECKH MX He U3MEHsIET. Y KollleK
IOCJTe fiepepe3Ky CTBOJIa MEXIY CPEAHUM U
IMIPOMEXYTOYHBIM MO3IOM JIOKOMOLIUS CO-

XpaHseTcs JMIIb YacTHYHO. BEIKTIOYEHME
KOpHI GONBIIOro MO3ra B 3KCIIEPHMEHTE
y 06e3bAH U B MATOJOTHYECKUX CTydasax y
YeJIoOBEKa BEMET K IOTepe He TOJBbKO Mpo-
H3BOJIBHEIX IBIKEHMH, JOKOMOLIMH, HO U
BRITIPSIMUTEIBHEIX pedhieKcoB.

6.22. OcHOBHEIE
(G yHKIITMOHANBHBIE 30HBI
HOBOI KOPBI

Obwan xapaxmepucmuka xopsi. B nosoil
Kope UMelomcs noau- U MOHOQYHKYUOHANb-
Hbte noas. CBOMCTBO MOMUPYHKIIMOHATIB-
HOCTH ITO3BOJISIET JAHHOM KOPKOBOM CTpYyK-
Type BKIIOYAThCA B obecreyeHue pa3nud-
HBIX GOpPM HesATeIbHOCTH, pealu3ys Npu
3TOM OCHOBHYIO, T€HETHYECKH MPHUCYIIYIO
et pyuxknuo (Augpuanos O. C., 1976).
CremneHp NMOJIMPYHKIMOHAIBHOCTH pa3-
JIMYHBIX KOPKOBBIX CTPYKTYP HEOAMHAKOBA;
HamnpuMep, IoJIs aCCOLIMATUBHOM KOPHI IT0-
MU YHKUMOHANBHEL. [lepBUYHEIE ceHCOp-
HbIe 30HbI MOHOCEHCOPHBI. BO BTOpMYHBIX
CEHCOPHBIX 30HaX JIOKAIM3YIOTCA IIPEUMY-
NIECTBEHHO OMCEHCOPHEIE HEHPOHEL.

B ocHoBe MyIbTMGYHKIMOHATBHOCTH
JIEXUT MHOTOKaHATBHOCTD IOCTYIUIEHUS B
xopy Mo3ra abdepeHTHOro Bo30yXaeHus,
nepekphITHs adbepeHTHEIX BO3OYXAeHMIA,
0co0eHHO Ha TalaMHYeCKOM ¥ KOPKOBOM
YPOBHSX, MOIyJUpYylollee BIAUSHUE pa3-
JIHYHBIX CTPYKTYp (HampuMep, Heclelu-
¢duyeckoro ranamyca, 6a3zaJbHbIX slep)
Ha KOpKOBBIe YHKILIMHM, B3auMojeicTBUe
KOPKOBO-TIONKOPKOBBIX M MEXKOPKOBBIX
nyTeil MpoBeleHNA BO30YXIEHUS.

JleTanbHoe JejleHUe KOPHI Ha pa3iny-
HEIe TIOJIsI IPOBEIEHO Ha OCHOBE IIUTOAp-
XUTEeKTOHUYECKUX MPU3HAKOB (GOpMHI U
pacrnionoxeHus HeiipoHos) K. bpoamanom
(1909), BeImenuBmIuMit 52 MOJsA, MHOTHE
M3 KOTOPHIX XapaKTepHu3yIoTcst GyHKIM-
OHAJIBHBIMH N HCﬁpOXHMH‘ICCKHMH 0Co-
GeHHOCTSIMM. Bosee KpYITHEIM BapMaHTOM



6.22. OcHOBHHIE (PYHKIIHOHAJIbHEIE 30HEI HOBOW KOPHI

(YHKLUMOHAIBPHOTO paslieJieHHsl KOPHI Io-
JIOBHOTO MO3Ta SIBJsieTcs BhlleJleHHe B Hel
CEHCOPHOM, acCOLIMaTUBHOH U JABUTraTe/lb-
HOM 30H.

CencopHuie 30Hb Kopbi (TIPOEKITNOHHAS
Kopa, KOPKOBRIE OTHEJbl aHAJM3aTOPOB
CEHCOPHBIX CHCTEM)

XapakTepUcTHKa ceHcop-
HOM KODpBH. B3TH 30HE nocTynaer
rHQOpMAIIUS OT CEHCOPHEIX PeLIelITOPOB.
OuH pacIoOXEHE! B TEMEHHOM, BUCOYHOMN
¥ 3aTBUTOYHOM Hosisix. ApdepeHTHEIEe TyTH
B CEHCOPHYIO KOpY MOCTYIIAI0T IpeUMYLIe-
CTBEHHO OT crellu(dpNYecKUX CEHCOPHHIX
snep TalaMyca. Y4acTKM CEHCOPHOM KOPHI,
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paslpaxeHHe WU paspylieHHe KOTOPRIX
BHI3BIBAIOT YETKHE U TOCTOSTHHEIE M3Me-
HEHHUS OmpeieIeHHON YyBCTBHTEIbHOCTH
OopraHM3Ma, Ha3BEIBalOT NEPEUUKbIMU CeH-
COPHbIMU 30HAMU. DTH 30HEI COCTOAT Iipe-
HMYIECTBEHHO U3 MOHOCEHCOPHEIX Hel-
poHOB U GOPMHUPYIOT OINYIIEHUS OJHOTO
BUIA (KadyecTBa). B mepBMYHRIX cEeHCOPHEIX
30HaX OOBIYHO MMeETCs YETKOE TPOCTPaH-
CTBeHHOE (Tornorpaduueckoe) npeacTaBu-
TEJABCTBO YacTeH Tela, OT KOTOPHIX ITOCTY-
TaeT UMITyJibcallusi. BoXpyr mepBHYHEIX
CEHCOPHBIX 30H JIOKAIU3YIOTCS 6MOpUYHbie
CeHCOpHble 30Hbl, HEHPOHBI KOTOPBIX IIpen~
MYILleCTBEHHO GHCeHCOPHBIE — pearupyloT

YenocTh
1 3y651

Z
%,

Puc. 6.21. UyBcTBUTENbHEIN TOMYHKYyC — TIPOEKIUst 06111l YyBCTBUTENBHOCTH B KOpE
(noctueHTpanbHas u3BWiuHa) (no Y. Ilendung, T. Pacmyccen, 1950)
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OOBIYHO Ha JIBa pa3’apaxuTelis, HAaIIpUMep
Ha cBET M 3BYK. [JIaBHBIMH CE€HCODHLIMH
30HaMH SIBJIAIOTCA CIIeyIoIIHeE.

CoMaToceHcOpHasa ob6nacTh
(S;) — 3TO NMOCTICHTPaAbHas MU3BUIHU-
Ha TEMEHHON O U COOTBETCTBYIOIIas
eil 4acTh NMapalleHTpaJbHON MOJBKH Ha
MeIHaNbHOW MOBEPXHOCTHU HOJyllapui
(nonsi 1-3). Ilpu aTom mone 3 mpencras-
JseT ¢o00# MepBUYHOE CEHCOPHOE IoJIe,
a mons 1—2 — BTOpHYHEIE CEHCOPHEHIE
nons. B ob6nactu S; uMeeTcs MpoeKIus
KOXHOUM YyBCTBUTEJIBHOCTH IIPOTHBOIIO-
JIOXHOM CTOPOHHBI Te€jla OT TaKTUJIbHBIX,
00NeBBIX, TEMIIEPATYPHBIX PELEeNITOPOB,
HHTEPOLICNITUBHOM YYBCTBUTEIbHOCTH M
IIPOTIPUOLIENITUBHON YYBCTBUTEIBHOCTH
(puc. 6.21). IIpoexuun Hanboiee Yys-
CTBUTENBHBIX YYacTKOB (s3BIK, I'yOBI, rop-
TaHb, NATBLE PYK) HMEIOT OTHOCUTEIBHO
6onplIMe 30HBI II0 CPaBHEHUIO C OPYIrH-
MU yacTAMH Tena. [Ipenmnonaraercs, 4To
B 30HE TaKTHJIbHO#H YYBCTBHTEIbHOCTH
sI3BIKa PAacIiojoXeHa MpOoeKLMsa U BKyco-
BOH 4yBCcTBUTeIbHOCTH. UMeeTcs (Taxxke
MEHBIINX pa3MepoB) BTOPUYHAsl COMAaTo-
ceHcopHas ob61aacTs (S;), pacroloXeHHas
B CTeHKe 60KOBOM OOpO3MEI, Ha IrpaHHlle
TepecedYeHus nocaeaHe ¢ LeHTpalbHOM
6oposnoit. JIo6bHass n TeMeHHas IOJH,
KaK HM3BECTHO, pa3felieHH LieHTpaJIbHOM
6oposnoit. 3oHa §;;, MO-BUANMOMY, y4a-
CTBYET B CEHCOPHOM M MOTOPHOW Koop-
JWHALMU IBYX CTOPOH TeJa; JOKATH3alusA
MOBEPXHOCTH Tejla B Heit MeHee 4eTKas,
4eM B o6jacTu S,.

Bucounasa o6macts. 30ech B
BEepXHEH BHCOYHON M3BUIMHE PACIIOJIO-
XeHa cllyxoBasi ceHcopHas Kopa. IlepBry-
HOM CEHCOPHOI 30HOM sABNIsAETCs noJie 41, B
rI1yorHe GoXoBO# 60pO3/kl ¢ Y€TKOM TOIHN-
YeCKOM IpoeKIIMeil pasIMYHbIX Y4aCTKOB
KOpTHUEBa opraHa. BTOpPI‘IHaH CE€HCOopHas
30Ha pacIroJioXeHa B BepXHell BUCOYHOH
U3BWIKMHE (1o1e 42), TIe IpoucxonuT 6o-

Jiee cioXxHas obpaboTka 3ByKOBOH (4a-
CTUYHO U peyeBoif) HHDOpMaLIMH.
3arunovyHasg ob6nacTys (mone 17).
3nech TOKaN3YyeTCsA MepBUYHASA CEHCOpHast
30Ha 3PUTEIBHON CHCTEME] C TOIMUYECKUM
MpeACTaBUTEIbCTBOM PELEIITOPOB CETYaT-
KH, 0cOOEHHO XeJITOoro NnATHa (OCHOBHast
qacTh IoJist 17), psamoM pacrioyiaraeTcst BTo-
puyYHas ceHcopHas 30Ha (mons 18 u 19).
ObpaGoTaHHas B IIepBUYHOM U BTOPHYHOM
CEeHCOpHOM Kope nHdopMalMs nepenaeTcs
Uit JanbHediel nepepaboTKy B accolu-
aTUBHYIO KOPY — TPETHYHYIO CEHCOPHYIO
30HY.
Accoyuamuenvie o6aacmu Kopo
XapakTepucTHKa accColHa-
TUBHOMR KopBH. AccollMaTUBHasA Kopa
BKJIIOYAeT y4acTKM HOBOM KOpPEI OOBIIO-
Io MO3ra, KOTOpbl€ PacIioOXeHbl PsIoOM
C CEHCOPHBIMH M JBUTaTEIbHBIMM 30HaMH,
HO He BBHITOJHAIOT HETIOCPEACTBEHHO IyB-
CTBUTETBHBIX WIU IBUTaTeIbHBIX PYHKIIMIA.
AccoluMatyBHas Kopa siBisieTcs buioreHe-
THYECKHM HanOoJiee MOJIOIOH YaCThIo HOBOH
KOpHI, IOJTy4YHBIIEH Hanboblliee pa3BUTHE
y YesioBeKa, cocTaBisas y Hero 70—75 % He-
oxopTtekca. Ipanunpl atux obnacteit 060-
3HaYeHHl HEAOCTATOYHO YETKO B CBSA3HU C
IUTaBHBLIM [1EpEXOIOM CBOCTBA BTOPHYH bIX
CEHCOPHBIX [ToJIeH (TIe TOKAIU3YIOTCS TIpe-
HUMYLIECTBEHHO OMCEHCOpHEIE HEPOHBI) K
TOJNCEHCOPHBIM NMOJISIM.
ITonuceHcopHOCTh HEHPOHOB accoliMa-
THBHOM KOPHI CO3JaeTcsl KaK €€ KOPTHKO-
KOPTUKTbHBIMH CBA3SIMY C Pa3HEIMH IIPO-
€KIIMOHHBIMH 30HaMH, TaK U IJIaBHEIM €€
addepeHTHBIM BXOJOM OT aCCOLIMaTUBHEIX
siiep TaJlaMyca, B KOTOPBIX yXe pou3oLuIa
ob6paboTka HHGOPMALIMHA OT Pa3IM4YHEIX
pelleTITUBHEIX MoJeif. B pesynrrare 06-
paboTk¥ MHGOpPMaLi B aCCOLIMATUBHEBIX
0611aCcTsAX, B3aMMOAEHCTBYIOIIMX C ITEpBUY-
HBIMH U BTOPUYHBIMH CEHCOPHBIMH 30Ha-
MH, (DODMpreTCﬂ UeJIOCTHOE INpeacTanie-
HHe 06 oKpyxaroleil NeACTBUTETbHOCTH.
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COBOKYITHOCTh aCCOLIMAaTUBHLIX slIep
TaJaMyca H acCOLlMaTMBHBIX 30H KOPHI
BBUIEISAIOT KaK acCOLIMATUBHBIE CUCTEMEI
MO3Ta: TAIaMOJIOOHYIO, TAJIAMOTEMEHHYIO
Y TaJlaMOBHCOYHYI0. CrenyeT, oqHAKo, 3a-
METHTh, YTO acCCOLMAaTUBHBIE 30HH (KakK
TpeTUYHBIe CeHCOpHEIe obnacTH) Ge3 B3a-
MMOMOEUCTBUSA C MEPBUYHBIMU U BTOPHY-
HBIMHM CEHCOPHBIMM 30HaMM 00eCIIeYUTh
BocIpusiTHe He MoryT. [TosToMy moHsTHE
acCcOIMaTUBHAasA CUCTEMa MO3ra HOJX-
HO BKJTIOYaTh acCOLIMAaTUBHHEIE 06acTH
KOPHI, ITepeKiIioyaTeIbHEe U aCCOLIMaTUB-
Hble sipa TajlaMmyca, a TakXe IepBHYHEIE
M BTOPHUYHEBIE 30HBI KOPHI, 2 BOCIIPHUS-
THe — PopMUpoBaHHe oOpa3a oOBEKTa
WIH SBJI€HHUs, JeHCTBYIOIINX Ha OpPTraHbl
YyBCTB (3TO ofHa U3 GOpPM NCUXUYECKOH
JgesiteqbHOCTH). IIpy 2TOM mpoHCXOmUT
y3HaBaHUE paHee BCTPEYaeMEIX OOLEKTOB,
sIBJIeHMI Wi GopMUpOBaHHE HOBOTO 00-
pa3a — BIepBble BCTPETUBIIMXCS OOBEKTOB
WM SIBJICHUH. Y3HaBaHHMe X€ BO3ZMOXHO
TOJBKO C ITIOMOIIBIO CIMYEHUA IOCTYyMa-
ollel B JaHHBIA MOMEHT MHpopMaLnu ¢
3aKOIMPOBAHHOM ¢ MTOMOIIBIO MEXaHU3MOB
naMsaTu uHGopMauueit (co cienaMm na-
MATH). TakuM 06pa3oM, MOXHO BBHIIEITHUTH
TPU OCHOBHEIE CEHCOPHO-acCOLUaTHBHEIE
CHCTeMBI TOJIOBHOTO Mo3ra: 1) tajamoTe-
MEHHYIO; 2) TATaMOBUCOYHYIO; 3) TalaMo-
3aTelIOYHYI0. KaXnas U3 HHUX BKIIOYaeT
COOTBETCTBYIOLIIME siApa TajlaMmyca, mep-
BHYHYIO M BTOPMYHYIO CEHCOPHEIE 30HBI,
a TaKXe acCOLIMaTUBHYIO KOpY — TPETHY-
HYIO CEHCOPHYIO 30HY.

TamamMoTeMeHHass cUcTeMa,
KpOMe siliep Talamyca, ITepBHYHON M BTO-
PHMYHOH CEHCOPHBIX 30H, BKJIOYAET acco-
LHaTUBHYIO 30HY TEMEHHOM KOPBI (ITOJIA
5, 7, 39 n 40). Ona uMeer 3¢ depeHTHEIE
BBIXOIBl Ha MOTODHYIO KOPY M siipa 3KC-
TpanmupaMuIHoO#i cucreMsl. OCHOBHBIMH
ee GYHKUMAMH SIBIIAIOTCA THOIHUC U MpaK-
cHc.
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Tho3zuc — y3HaBaHue GOPMEI, BETUYH-
HBI, 3HaYeHMs MTPEIMETOB, OLIEHKA HX IIpo-
CTPaHCTBEHHBIX OTHOIIEHUH, IIOHUMaHKe
peyH, NOo3HaHHE IIPOLECCOB, 3aKOHOMEp-
HocTe# ¥ ap. Hanpumep, B TeMeHHoi Kope
BBIIEJIAIOT LIEHTP CTepeorHo3uca, obecre-
YHUBalOIIMii cTocoGHOCTE Y3HABaHMUS TIpel-
MeTOB Ha omynbs. BapuaHTOM I'Hoctudge-
ckoi GyHKUMU sBisseTcss doOpMUpOBaHUe
B CO3HAaHHUHU TPEeXMEpPHOH MOJIeNH Tena
(«CXeMHI Tena»).

Ilpaxcuc — ueneHamnpaBieHHOE Aeii-
ctBue. Benyinyio poss B npakcuce urpaer
HajKkpaeBass U3BWIMHA (1ot 39 u 40) —
XpaHEHUE Y peaTu3alysi IporpaMM JBUIa-
TeJIbHbIX aBTOMAaTU3MPOBAaHHBIX aKTOB.

Takum o6pa3oM, TeMeHHasi Kopa yya-
CTBYET B OCO3HaHMM (BOCIIPUATHH) COMa-
TOCEHCOpPHOM MHGOpMaIIUU, BIUSAET Ha
IIPOU3BOJIbHOE JBUXEHME ITOCPENCTBOM
no6HOM moau, 4yepe3 Hee peanm3yercs
3pUTENbHBIA KOHTPOJbL MPOU3BOJIbHEIX
JIBMXCHMIA, OHA YYACTBYeT B BOCIIPHATHH
MPOCTP2HCTBA.

TanaMoBHCOYHasA cHCTeMa
o6pa3oBaHa 110 TOMY Xe ITPUHIMITY. Bucoy-
Has o/ obecriedriBaeT BOCIIPUSTHE 3BYKO-
BBIX CUTHAJIOB, NepepaboTKy BecTUOYISIp-
Holt uHGopMaLIMH, y4acTBYeT B epepaboT-
Ke 3puMTeNbHOM HHbopMalu (HalpuMep,
HUXHSIST BUCOYHAs M3BIUIMHA y4acTBYeT B
pacro3HaBaHUH JIMII), BKIOYaeT pedyeBoi
1eHTp BepHuke. MeauanrHas 4acTh BUCOY-
HOM [IOJIM, AB/SIACH 3JE€MEHTOM JTUMOUYe-
CKOIf CHCTEMEI, Y4acTBYeT B pery/siLuy Be-
reTaTUBHBIX GyHKLMIT 1 B GOPMHUPOBAHIH
3MOIIMIi ¥ MOBeleHus1 opraHu3Ma. [umro-
KaMITanbHast dopMaums (MeananbHas 4acThb
BHCOYHOMM JI0JIH ), BKJTIOYAoLIasi TMIIIOKaMIT
(aMMOHOB por), 3y64aTyIo U3BIIMHY, CyOH-
KyJIyM (OCHOBaHMe THIIIOKaMIia), UTpacT
BaXHYI0 polib B GOpMUPOBaHUM NTaMATH U
B HayyeHuH (cM. 1. 18.2, 18.3).

TanaMo33aTBHAOYHAA CHUC-
TeMa obOecre4yuBaer 3PHUTCIBHOC BOC-
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MIpUATHE, YYaCTBYET TaKXe B YIIPaBIeHUM
JBUXEHUSIMH IVIa3, B aKKOMOIaLH, B OCY-
HIeCTBJIEHUH 3PAaYKOBBIX peaKiIMii.

JlJobHass Kopa He CONEpXUT Tiep-
BHYHBIX H BTOPHYHBIX CEHCODHHIX 30H.
IaBHo# ¢yHKUMEeH T06OHOH accollMaTUB-
HOM KophI (nossi 9—14) ApisieTcss UHULIH-
anys [BIDKEHUS U ero IUlaH, oCOGeHHO B
HOBOM I 4eJoBeka obctaHOBKe. B ciy-
yae IopaxeHHA TOoOHOH accoUMaTUBHOMR
KOpHI WIM B pe3y/npTare J060TOMUM, NTPU
KOTOpOH 110 MEIUIMHCKUM IOKa3aHUsIM
NepeceKaloTcs CBSI3M MeXIy JIOGHOH o-
Jlet ¥ TaaMycoM, HabmnioqaeTcsl pa3BUTHE
«3MOIIMOHANIbHOR TYMOCTH», OTCYTCTBHE
MOTHBaLIUM, TBepAbIX HaMepeHUH U IUIa-
HOB, OCHOBAaHHEIX Ha IPOTHO3MPOBaHHH.
Takue 1r0nU CTaHOBATCS TPYOBRIMM, Y HUX
TIOSIBJIsA€TCS TEHACHIUSA K IIOBTOPEHHIO Ka-
KHUX-TMOO0 TTPpUBHIYHEIX, HE COOTBETCTBYIO-
LIMX 0OCTaHOBKE JBUTaTE/IBHBIX aKTOB, Ha-
pynlaeTcs BHUMaHUe, IPUHATHE PELIeHUH,
COIIMAIbHOE TIOBEICHHE.

Takum obpa3oM, obHas goas (mpe-
MOTODHasi IOTIOIHUTEIbHasA ABUTaTeIbHas
obnacTh, I1a3ogBUTaTEIBHOE ITOJIE, ABUTa-
TeJIbHAINA LIEHTp peyn — LieHTp Bpoka) ocy-
LIECTBIIsIET IUTAaHUPOBaHKE M BBITIOJNHEHHE
IBUXEHHUH, yyacTByeT B GOpMHPOBaHUM
3MOLUM, TMYHOCTHEIX Ka9eCTB YeJIOBEKa.

Heuzameavnwe 30m kKopu — 3TO TiEp-
BUYHas NBUraTeidbHass (MOTOpHas) Kopa
NIpelleHTpaabHO! HU3BUIMHH (10Me 4);
BTOpHYHasl IBUTaTelbHasA Kopa (rmoie 6),
KOTOpas BKJIIOYaeT MpUIEralolyo K He
POCTpaIbHO MPEMOTOPHYIO 00JIaCTh M JIO-
TOTHUTEJILHYIO ABUraTeNbHYIO 00acTh Ha
MeIHallbHOW CTOpOHe MOoJyIlapHusi, a Tak-
Xe BTOPHYHYIO COMAaTOCEHCOPHYIO KOpY
Ha Kphlllie JlaTepaJbHON mieaun (06JacTh
S,)). ITupamMunHrie HelpoHs! V ciog 3THX
ob1acteit MHHEPBHUPYIOT O.- ¥ Y-MOTOHEMH -
POHBI JBUTATEAbHBIX LIEHTPOB KaK HeIlo-
CpedCTBEHHO (MOHOCUHANTHUYECKH), TaK U
Yyepe3 HHTepHEUPOHBI IBUIaTeIbHBIX IIEH-

——

TPOB (IIOJUCUHATITUYECKH), COCTABISIOT
IBUTaTeNbHEIe KOJOHKU. [ITupaMugHEIe
HeUpOHEI IBUTATEeIbHOM KOJIOHKH IToJTy4a-
10T UMITYJILCH OT IPOIIPHO- U TAKTWJIBHBIX
peLenTopoB, GOPMUPYIOT OBUTATEIbHEIE
KOMaHHbI ¥ OChUTAIOT UX Yepe3 HeHpOHKI
BEPXHHX CJIOEB K CTBOJIOBEHIM M CIIMHAIb-
HBIM LIeHTpaM; IoCjeHHe YIpaBIsAIOT
MBILILIaMX OJAHOTO CYCTaBa WJIH OXHOM
MBIIbe. OJHAaKO MBIIIIB TyJIOBHINA
MOTYT MHHEPBHPOBAThCA OT HECKOJBKMX
KonoHok. CoceqHue KONOHKH B GyHK-
LUOHAJbHOM IlJIaHe MepeKPHBAIOTCA.
B nBurarenbHele 061acTH HHOOpMAIIHS
MOCTYMAaeT 10 BocxoasmuM agdepeHTaM
Yyepe3 TajJaMyC M MHTErpUpoBaHHast UH-
dopManusa oT KOPKOBHIX HEMPOHOB pa3-
JIMYHBIX CEHCOPHHIX CHCTEM (HAIlpUMep,
MpONPHOLIETITUBHAA, COMAaTOCEHCOPHas)
M OT acCOLIMaTHBHOMN KOpH M JTUMOHYe-
CKO# CHUCTEMEI.

Takum oGpa3oM, IBUTaTelbHas Kopa
npenactabiisier coboit o6mKUA KOHEeYHBIR
MyTh B OpraHu3aiuu ABuXeHu. OcHOB-
HoM 5ddepeHTHHIN BHIXOI OBUTATEABHON
KOpHI Ha CTBOJIOBBIE M CITHHAJILHBIE MO-
TOpHBIE LHEHTPH GOpPMHUDYIOT MUpPAMHUL-
Hble K1eTKHd Bella 1 MeHee KpyTIHBIe ITH-
paMHUIHbIE KJIETKH KOPHI IIpeLeH TPaIbHOMR
U3BWIHHEI (60 % BOJIOKOH), IPEMOTOPHOM
KopblI (20 % BOJIOKOH) ¥ MOCTLEHTPATEHON
u3BWIMHH (20 % BonokoH). Jeuzamens-
HaA Kopa — 0p2aru3amop 0eudceHul.

IleppuuyHasas MOTOpHasA Kopa.
IMupamMunHble KIeTKH NEpPBUYHOI MOTOp-
HOIf XOpbl HHHEPBUPYIOT MOTOHEHPOHHI
MBI JIKIa, TYJOBUIIA U KOHEYHOCTEH.
B Heill nMmeeTcsa yerkas Tonorpadpuyeckas
IPOEKIUA MBILULL Teaa (pHc. 6.22). ITpoek-
IIMM MBILIL HYDKHUX KOHEYHOCTEH H TYJI0-
BHILA PACIIOJIOXEHH B BEPXHHUX y4acTKax
NpelleHTPATbHOM U3BWIMHKEI U 3aHUMAIOT
CpaBHUTEJIBHO HeGoJblIYIO TUIOMANb, a
TIPOEKLIMH MBIIII] BEpXHUX KOHEYHOCTeH,
JIMLAa M s13kIKa, ofecrieynBaloiMX Haubo-
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Jlee TOYHbIE U Pa3sHOOODPa3HbIe ABMXEHUS
(peyb, TUCBMO, MMMHKa), 33HUMAIOT GOJb-
[Iyto IUTOIIANb U PAcTIOIOXEHEl B HIKHHUX
yyacTKaxX M3BMJIMHBI («IBUTaTeJbHBIH
gejsoBeuek» [leHdunna, HEHPOHH KOPHI
yIIpaBIsTioT QYHKIMEN MBILIL IPOTHBOIIO-
JI0XHOM cTOpOHH Tena). [Ipu mopaxeHusx
3TOil KOPKOBOM 30HBI Hapymiaercs cIlo-
¢OOHOCTh K TOHKHM KOOPAMHHUPOBAHHBIM
TIBUXEHUAM KOHEYHOCTEH, UCKITI04anTCs
TOHKHE IBYDKEHUS IaJIblieB PYKHU Ha IIpoO-
TUBOIIOJOXHOM CTOpOHE, IBUXKEHUE S3bIKA
U HIXHeH 4acTH L.

BrTopuuyHasa OBUTraTeabHad
KO pa MMeeT IVIaBeHCTBYIoIIee 3HaYeHUE
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10 OTHOLIEHHUIO K IIEPBUYHOM IBHUIaTE b~
HOH Kope 1 obecrednBaeT OCYIECTBIEHUe
6oJiee CIOXHBIX KOOPAUHUPOBAaHHEIX JIBH -
XeHM, UrpaeT BaXHYIO pOJb B IUIAHHUPO-
BaHMH ABIKeHUsA. [lopaxeHue BTOpUYHO!
JBUraTelIbHOM 30HEI BeZleT K pe3KOMYy orpa-
HUYEHUIO IBUXEHUH y YelloBeKa.
JononHuTtenrHasi MOTOpHaAg
KO pa yyacTBYyeT B 06paboTKe ceHcop-
Holl MHoOpMaLIUU U NTOArOTOBKE LieleHa-
MpaBICHHHIX ABUXEHUMN, B IEATEIBHOCTH
MR, 06ecTeYuBalOIMX YCTHYIO pedb
(npu HapyleHUY 3TOH 30HBI BOIHMKAET
1oTepsi peYd Ha HECKOJIbKO HEZleb — MO~
mopnas aga3zus). [Ipu cTUMYIIALAM DOMON-
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Puc. 6.22. [IsuraTesbHEINA TOMYHKYJTYC — TPOEKINA ABHraTeJIbHOM CHCTEMBI B KOpe
(upenenTpanbHas nssuianna) (o Y. Hendunn, T. Pacmyccen, 1950)
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HUTEJIbHOH MOTOPHOU 30HBI BO3HHMKAIOT
[IBVDKEHUS, HAIIOMUHAOIIYE 1ieJeHalpas-
JleHHBIE JEUCTBHUA, KOTOPHIe PACTSHYTHI
BO BpEMEHHU ¥ MOTYT IIPOJOJIKAThCS MOCe
JIeIICTBUSA CTUMYJla — HaIlpUMep, IIeHHe,
COIPOBOXAANOIIEECS COKpAaIleHHEM MU-
MMYECKHX MBILIL 1 KOOPAUHUPOBAHHBIMH
IBVDKEHUSMU KOHEYHOCTEH.

Kak oTMevasioch BbILle, ABUraTelbHast
KOpa OCYIIECTB/sIET CBOM QYHKIIUH Yepe3
MAPaMHUAHYIO U 3KCTPaMPaMHIHYIO CHC-
TeMEBI, CBSI3aHHBEIE C ODHUMHU U TEMH Xe
MOTOHEHpPOHaMM BUIaTeJbHBIX LIEHTPOB
YepeNHBIX HEPBOB M CIIMHHOIO MO3ra.

Iupamuonas cucmema — 310 COBOKYTI-
HOCTh [TMPaMHIHEIX KJIeTOK V CIIos KOpEI
Goapuioro Mo3ra (Ki1etku bena), o-MoTo-
HelipoHOB YepenHsbix HepBoB (III-VII u
IX—XI nap), MHTepHEHPOHOB U O-MOTO-
HEMPOHOB CIIMHHOI'O MO3ra, CHHAIITHYe-
CKH CBfI3aHHBIX C aKCOHaMH MM PaMHUAHBIX
KIIETOK.

HDxcmpanupamudnas cucmema BKIIO-
YyaeT ABUTATEJbHYIO KOPY U COBOKYITHOCTD
sAlep FOJIOBHOTO Mo3ra (GasaipHEIe sApa,
4yepHasl cyGcTaHLIMA, KpacHOe AIPO, JIBIO-
UcoBo Teyno, PP, BecTubyasApHEIe sAapa
M MO3X€eYOK), ¢ MOMOIIbI0 KOTOPEIX OHa
VIIpaBjisieT HeMpoHaM¥ CITMHHOTO MO3ra.

Mexcnosymapnvie pynxyuonasvusie
C6A3u OCYIWIECTBISIOTCSA Yepe3 MO30JIH-
CTO€ TeJIo, a TaKXe KOMHUCCYpH (chmaii-
KH). DTH CBA3IY WrpaioT BaXHYIO polib B
AesITeJIbBHOCTA OpraHU3Ma, YTO ITOKa3aHOo
B 9KCIIEDUMEHTE Ha XMBOTHEIX C pacce-
YeHHEM MO3O0IMCTOTO TeJl, a TakXe TMOoJ-
TBEPXIAIOTCA pe3yabTaTaMU MONOOHOM
OIlepaliy y IalMEHTOB M0 MeIUIIMHCKUM
NOKa3aHUsAM (YTOOBI IIPEKPAaTUTh MEXIIO-
JIylllapHO€ paclnpocTpaHeHHe 3ITWIEHTH-
4eckux cynopor). IIpy a3ToM Bo3HHKaoOT
pPa3Iu4Hble HApYIIEHUS: OBUTaTeIbHEIE,
peyeBbie, y3HABAaHUs C MIOMOIIbIO 3pU-
TEJBHOIO M TaKTHJIBHOIO aHAIM3aTOpPOB.
Hanpumep, 60JibHBIE ¢ TAKUMH Hapy-

IIEeHUSIMHA MOTYT paccKa3aThb O COMaTo-
CEHCOPHHIX CTHMMYJax, HaHeCeHHBIX Ha
MPaByl0 CTOPOHY Teja, HO He Ha JIEBYIO,
TaK KaK HHGOpMaIlHsi, MOCTynamouias B
MpaBBle CEHCOMOTOPHBIE 00JacTH KOPHI
(oT JIeBOIi MOJIOBUHEI Tejia), He JOCTUTAET
peyYeBBIX LEHTPOB (OHU pacIlOJIOXEHHI B
JieBoM nojayimapuu). OgHako nojymapus
MOTYT BBIIIOJHATH OTHAEJbHbIE GYHKIIHH
He3aBUCHMO APYT OT Apyra. Y 3M0pOBOTo
opraHM3Ma Mo3r paboTaeT KaK eIHMHOe
Lejoe.

6.23. MeToanl HCCIaeZOBAHN A
LEHTPAJLHOH HEPBHOM
CHCTEMBI

Haubonbniee pacnpocTpaHeHe IOTYIWIH
METOIbI perucTpaluy 6Mo3JIeKTpUIecKoi
AKTUBHOCTHM OTIEJIBHBIX HEHPOHOB, CyM-
MapHOH aKTHBHOCTH HEMPOHHOrO Myja
WIHA TOJIOBHOIO MO3ra B LieJIOM (3JI€KTpO-
sHuedanorpadus), KOMIbIOTEpHasA TO-
Morpadusa (TO3UTPOHHO-3MHUCCUOHHASA
ToMorpadusi, MATHUTHO-Pe30HAHCHAas TO-
Morpadusi) 1 ap.

Inexmposnuedparozpagpus — 310 peru-
CTpauysi C IOBEPXHOCTU KOXH I'OJIOBHI WIH
C IOBEPXHOCTH KOPHI (IocjielHee — B 3KC-
MepUMEHTe) CYMMAapHOT'o 3J1eKTPUYECKOro
10JI1 HEMPOHOB MO3Ta IIpHM MX Bo30yXne-
Huu (puc. 6.23).

Ilponcxoxnmenue Boayg DIT
H3y4YeHO HenocTaToyHo. IlomarawoT, yTo
D3I orpaxaert JII1 MHoXecTBa Helipo-
HoB — BIICII, TIICII, ciemoBrle — ru-
NEepHONASPU3aLNI0 U AeNOIsApH3aIHIO,
criocoOHBIe K are6pandecKoit, IpocTpaH-
CTBEHHOU U BpeMeHHOM CyMMaIliH.

DTa ToYKa 3peHUs SBIAETCA obIIenpu-
3HaHHOM, pu 3ToM yyactue I1J] B popmu-
popanuu DT orpunaercs. Tak, HanpuMep,
W. Willes (2004) nmuert: «Ymo kacaemcs
nomeHnyuanoe delicmeus, mo e03HuKaroujue
UX UOHHble moku cauukom caabst, bsicmpol
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Puc. 6.23. PutMnI anexrposHuiedanorpaMMeL:

A — ocHoBHHE pUTMBL: T — O-pUTM, 2 — P-puTM,
3 — 6-put™, 4 — 8-puT™; b — peakuusi TeCHHXpO-
Husauuu DT saTeLIOYHOM 0bsacTH Koph! 6osIbmOoro
MO3Ia [IPH OTKPBIBAHUH I71a3 (1) u BoccTanoBEHTE
-PMTMa IIpH 3aKphIBaHKH 133 (1)

U HECUHXPOHU3UDOBAKHbL, YMOBb! UX MONHCHO
6b110 3apesucmpuposeams ¢ eude 330>,

Onnako yrBepxneHue W. Willes He monmkpe-
TUICHO 3KCIepMMEHTaNbHEIMH dakTamMu. Jlns
€ro I0Ka3aTeJILCTBa HEOOXOOMMO MPeNOTBPAaTUTD
Bo3HukHoBeHue I1J] Bcex HelipoHoB IIHC u pe-
TrucTprpoBate ODI' B ycIoBUAX BO3HHKHOBEHUS
Toseko BIICIT n TIICII. Ho 3T0 HEBO3MOXHO.
Kpome Toro, B HaTypansusix ycrnosusx BIICII
OGBIYHO ABAAIOTCH HayarbHoM YacThio TN, mo-
3TOMY YTBEpXIaTh, YTO I1OCIETHHE HE YYaCTBYIOT
B ¢opmupoBanun DT, ocHoBaHMIA HeT. OTHOCH-
TEJbHO CNaboCTH MOHHBIX TOKOB MPH BOIHHKHOBE -
HuH 1] cnemyer 3aMeTUTh, 9yTo OHM POPMUPYIOT
I B HeckompKo pa3 Gompune mo aMIUIUTYIE,
Hexemn BIICII, a 33T — 3To pervcrpaiis cyM-
MapHOTO 3IEKTPHYECKOro IOJIsI HEHPOHOB MO3ra,
KaK, HanpuMep, perucTpalus 3J1eKTpOKapIuo-
rpaMmel (DKT). YrBepxaeHue o ToM, uto I He
y4acTByloT B popMupoBaHuu DT, Tak KaK OHM
GLICTPH M HeCHHXPOHM3UPOBAHHBI, TAKXe He
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¥MeeT ocHoBaHMii. Ilo moacyeTaM, OCHOBaHHKIM
Ha COBPEMEHHLIX JIAHHEIX, TOJIOBHOM MO3T cofep-
XHT okosio 100 mapz HeipoHoB. JleficTBUTENBHO,
BCce OHM BO3OyXIaloTcsi B pa3HOe BpeMsi, HO IO~
CKOJIEKY HX OTPOMHO€ KOJIMYECTBO, TO, KOHEYHO,
MHOTHE M3 HMX BO30YXIaloTcd CUHXpOHHO. Ha-
npuMep, a-puT™ DDT B cpemHeM coctariser 10 Iix
(10 xone6aHmii B 1 c). IT0 03HAYACT, YTO MEPHOL
Kofebanuit o-purMa cocrapuser 0,1 c. Eciu pas-
JemuTth 100 Miipa HelipoHoB Ha 10, To noxy4uTes,
yTO B TedeHHe Kaxrmoi 0,1 ¢ Moryt Bo3byxnarecs
o 10 mnpn HeipoHoB (I11), mpuyeM Kaxmsii u3
HHX IT0 HECKOJIBKO pa3, T.e. KIMEIOTCS BCe YCIOBHUSA
11 CHHXPOHHM3aluuyu Bo36yXmeHUi 1 obecneye-
HHUSA CyMMalUH 3eKTpudeckux rnosei I1/I B putme
D3I BaxHo otMeTUTb yTO YacTh BIICII 1 TTICIT
HUBeJMpyeT Apyr Apyra, 4yacth BIICII aBasercs
coctapasomeit I/ u Toabko yacts BIICII, He
nJocturatoliux BeMyMHH KII, yyacryet B ¢op-
MHpOBaHHH DT,

Takum o6pasom, DD — 310 perucrpa-
LIS CYMMapHOTO 3JIeKTPHIECKOTO IT0Js
I, BIICII, TIICII, crnenoBhIX rUmiepIo-
JIApHU3aLIMM U JeNOIAPU3ALINY HepOHOB.

Ha 93T peructpupyercsa 4eThHpe
OCHOBHBIX ®H3HOJIOTHYECKMX PHTMA: O-,
B-, 8- ¥ §-pMTMEI, YacTOTa U aMIUTATYIa
KOTOPHIX OTPaXaloT CTelleHb aKTUBHOCTH
OHC.

Memoo ewzeannwx nomenyuasoe (BI)
3aKJII09aeTCsd B perMcTpallMi U3MEHEHUM
9JIEKTPUYECKOM aKTHBHOCTH MO3ra (3JIeK-
TpUYECKOro nos) (puc. 6.24), BO3HHKAIO-
LIMX B OTBET Ha pa3ipaXeHHWe CEHCOPHBIX
pelenTopoB, (OOBIYHEINH BapHaHT).

Ilozumponno-3muccuonnas momozpa-
@ua — MeTon GYHKIIHOHAIBHOTO U30TOII-
HOTO KapTHPOBaHMs MO3ra, OCHOBaHHBIH
Ha BBEAEHUH B KpoBoToK u3otomnoB (N,
BE 150) B coeIMHEHHHN C I€30KCUTITIOKO-
30i. YeM aKTHBHee y4aCcTOK MO3Ta, TEM
OH 6oJIbIlIe TIOTJION[AeT MEeYeHOM TIII0KO-
3bl. PajinoakTuBHOE N3JTyYeHHe IOCHel-
He#l perncTpupyeTcs CIIelIMAIBHEIMU I€e-
TekTopamH. UHdopMaliusi 0T IeTeKTOPOB
IOCTYTIaeT Ha KOMIIBIOTEP, KOTOPLIN CO3-
IaeT «Cpe3Bl» MO3ra Ha PerncTPUPYeMOM
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Puc. 6.24. BrisBaHHEIE NIOTEHLUAIK Y YeJIO-
Beka Ha BCIBIIKY CBeTa:

IT — nosutuBHble, H — HeraTUBHbIE KOMIIOHEHTHI
BII; nuépoBEle HHAEKCH O3HAYalOT ITOPSAAOK Clef0-
BaHMsl TIO3UTHBHBIX M HEraTMBHHEIX KOMIIOHEHTOB B
coctaBe BII. Hauasno sanucu coBnamaer ¢ MOMeHTOM
BKJIOYEHHS BCTIBILIM CBeTa (cmpenxa)

YypOBHE, OTpaXalollliie HepaBHOMEPHOCTh
pacrpenie/leHHsI U30TOIa B CBA3M ¢ MeTabo-
JIMYECKOM aKTUBHOCTHIO MO3TOBBIX CTPYK-
Typ, YTO MO3BOJISIET CYAUTh O BO3MOXHEIX
nopaxenusx ITHC.
Maenumno-pesonancnas momozpagpua
MO3BOJIAET BHIABUTH aKTHUBHO paboTai-
LHe Y4acTKM Mo3ra. Meroamka ocHoBaHa
Ha TOM, 4TO MOcJie AUCCOIMAIMM OKCH-
reMomio6MHa reMorno6uH npuobperaer
napaMarHuTHBle cBoiicTBa. UeM Bhilne
MeTaboNIMdecKasi aKTHBHOCTh MO3ra, TeM
6osbHIe 0GBFeMHEIA ¥ THHEHHBIH KPOBOTOK

B JaHHOM Yy4YacTKe MO3ra ¥ TeM MeHblle
OTHOILIEHHE NapaMarHUTHOTO Je30KCHTe-
MOIJIOOHMHA K OKCHIreMorjoOuHy. B Mo3re
CYLIEeCTBYeT MHOTO 04aroB aKTHBallMH, YTO
OTpaxaeTcsl B HEOAHOPOAHOCTH MarHMT-
HOTO HOJISA.

Cmepeomaxcuveckuti memod. Metox 1io-
3BOJISIET BBOAWTH MaKpO- M MHKPO3JIEKTPO-
I, TepMOTIapy B pPa3IMYHBIE CTPYKTYDhI
rojioBHoro mMo3ra. KoopiMHaThl CTPYKTyp
MO3ra NPHUBEIEHB B CTEPEOTaKCHYECKHX
aTnacax. IlocpencTBOM BBeIEHHEIX 3JIEK-
TPOJOB MOXHO PErMCTPMpPOBaTh GHO3IeK-
TPUYECKYIO aKTHBHOCTh JaHHOM CTPYKTY-
PHL, pa3fipaxaTh WIM pa3pyliaTh ee; yepes
MHKDPOKAaHIOJIM MOXHO BBOOMUTh XUMMYeE-
CKHe BellleCTBa B HEPBHHIE IIEHTPHl I
XeNyAOYKHM MO3ra; ¢ IMOMOUIBK MHKpPO-
9JI€KTPOJOB (MX OMaMeTp MeHee 1 MKM),
[O/IBeIeHHAIX BIUIOTHYIO K KJIETKE, MOXHO
PETUCTPUPOBATh UMITYJIBCHYIO aKTHBHOCTD
OTAENBbHBIX HEHPOHOB U CYIHUTh 06 y4acTHH
nocyieAHUX B pedIIeKTOPHRIX, peryasrop-
HBIX ¥ NTOBeJeHYECKMX PeaKIMsiX, a TaKKe
0 BO3MOXHBIX aTOJNIOTMYECKHX ITpolleccax
M IIPUMEHEHUHU COOTBETCTBYIOLIUX JieyeD-
HBIX BO3neHcTBUI dapMaKoIOTHYECKUMH
TperiapaTaMH.



Bezemamuenasn nepenas cucmema — 310
4acTh HEPBHOM CHCTEMBI, PeTyIMpYIOLIast
paboTy BHYTPEHHHX OpraHOB, IIPOCBET CO-
CYIOB, 06MEeH BellleCTB M HepTuH, obecrre-
YMBaIOIMX TOMEOCTA3HC.

7.1. O6man xapaKTepHMCTHKA
BereTaTMBHOM HePBHOM
CHCTeMbI

Omoean BHC

B nacmoswee epems obuenpusnannoi-
Mu sasasomca dea omdesa BHC: ¢ u M-
NaTH4YeCcKHUH M mapacUMIaTH-
Yec KU . BInsgHUsA UX Ha opraHbl, KaK
[IpaBMJIO, IIPOTHUBOIOJOXHEI (Tabx. 7.1);
nonpobxee cM. 1. 7.2 u 7.3.

B nocnenHue roas! nonydeHs y6enu-
TebHbIE (HaKThl, TOKA3EIBaIOIIHe HATHYME
CEPOTOHUHEPTMYECKMX HEPBHBIX BOJIOKOH,
HMOYIHUX B COCTaBe CHMIIaTHYECKHMX CTBO-
JIOB ¥ YCWIMBAIOIIUX COKpaIlleHHs IIaaKuX
Meitry KKT. Ot BosoKHa ABASIOTCA IIpe-
TaHTIMOHapHEIMM, OHHM 00pa3yloT CHHAIl-
Chl C CEPOTOHMHEPTUYECKUMH HelipoHaMU
BEreTaTUBHBIX FaHIVIMEB, aKTHBAIIHS KOTO-
PBIX BHISEIBa€T MOIIIHOE YCHJIEHHUE COKpa-
WEHMII XenyaKa ¥ KAIKKA, ¥ GOPMUDYIOT,

NIO-BHANMOMY, CEpOTOHMHEPTUYECKUIA OT-
nen BHC.

Ilpennaraercsa oco6biM otneiom BHC cuuTats
MHTPaopraHHyI0 HEPBHYIO CUCTEMY M Ha3bIBaTh €€
«MeTacUMIaTHUYeCKasd HEPBHAA CHC-
Te M a» — MeTacuMnaTHyeckas yacth (A. 0. Hos-
npayeB). Bryxnalonmii xe HepB, COIIACHO 3TOMY
MIpeNCTaBIcHUIO, He UMeeT cobcTBeHHOTO addek-
TOpPHOTO HEHpPOHA Y pacCMaTpMBaeTCs JIMIIb KaK
npoogHuK [THC x 3¢ ¢eKkTOpHEIM anmaparaM
MeTacCUMIIaTU4eCKOH HePBHOW CHUCTEMHEI (rpey.
meta — clieqoBaHHe 3a 4yeM-TuU6O, mepexonx KX
yeMy-1u60 npyromy). Ho 3To meneHue He mo Me-
JMaTOPHOMY NPU3HAKY, a [T0 MECTY PaCIIOJIOXEHMs
CTPYKTYpHBIX 31eMeHTOB BHC, nosToMy 1enecoo-
6pa3HO COXpaHUThH IpeXHee Ha3BaHME — HHTpa-
opraHHas HepBHas cucteMa. KpoMe Xo/lHHepIH-
YeCKHX HeHpPOHOB, B MHTPaOpraHHOM HepBHOH
CHCTEMe MMeIOTCS alpeHeprudeckye, CepOTOHH-
HeprudecKue, ro-BHOMMOMY, NypHHeprHYecKre
u 1p. IockonbKy GONBIIMHCTBO MOCTIaHIIHO-
HapHEBIX CHUMITaTHYeCKUX BOJIOKOH 3aKaHYMBaeT-
Csl HeMoCPeOCTBEHHO Ha 3(deKToPHBIX KIeTKaX,
TepMHUH «METacHMITaTH4YeCcKasi HEpBHAs CHCTeMa»
¢ 3TUM (HaKToM He corylacyeTcs.

MeamnaTop M3 COCYOUCTRIX CHMIATHIeCKHX
cruleTeHMA b PyHIMpyeT K NMpuIeXamuM KIeT-
KaM. DddexTsI paznpaxeHus 6ryxnaoliero Hepsa
ycTpaHsioTes 6:10Kkanoit M- n N-xoanHopelenTo-
POB, IpYTHeE Xe HeApPOHBI MHTpAaOpraHHoi HEpB-
HOM CHCTeMBI IIpH 3TOM IPOAOIIKAIT GYHKIMO-
HUpoBaTh. [lo3TOMy NMHMIIATH IJIaBHBIH NMapacUM-
naTudecKuii Heps (Oiyxmalomuid) co6cTBeHHOTO
HepOHa HeT OCHOBaHMii, TeM 6oJiee YTO HATHYME
co6¢cTBeHHOTO 3(h(PEeKTOPHOTO XOJIMHEPIHYECKOIo
HelpoHa y ApPYTHX MapacUMIaTUYeCKHUX HEPBOB,
UHHEePpBHPYIOLIHUX OPTaHk! FOJIOBHI M Ta3a, He ocla-
puBaeTca. Takum o6pa3oM, obcyxnats cienyet
TOJIBKO OMUH BOIIpOC: uenccooﬁpaaﬂo JIA Ha3bIBAThH
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Tabauya 7.1

Peakuun 3¢ PeKTOPHBIX OPraHOB Ha CHTHAJIB OT ABTOHOMHBIX (BereTaTHBHbIX) HEpBOB
(nmo L. S. Goodman, A. Oilman, 1980)

DipdexTopalil opran Tan pe- | Anpeneprudeckmne zt:nnm.m.l'; XoauHepruieckue 2t:urlmm.l';
HenTopa peaKuH peaKuun
Iaza: a — —
panuaibHas MBIIIIA — CokpaiueHue (Mugpua3) ++ —
PalyXKH
c(UHKTEP panyXKH — — Cokpamenue (Muo3) +++
LMIMapHasA MBILIIA B Paccnabnenue npu paccma- | CokpailleHHe IIPH paccMa-
TPMBaHUHU yJaJeHHHIX Npel- |TPUBaHUM GIU3KHUX Npeame-
MeToB + TOB +++
Cepnue:
CHHYCHO-TIpEACEpI- B, YBenudyeHue YacTOTH COKpa- | YMEHBIICHHE YaCTOTH CO-
HRIH y3en 1eHU I KpallleHWii; BarycHasi ocTa-
HoBKa +++
npencepous B, IToBrimenne cokpatuMoct | CHUXeHHE COKPaTUMOCTH H
M CKOPOCTH IpPOBEAEHUA (06BI4HO) NOBBHILLIEHUE CKO-
POCTH IIpoBeAeHNA ++
aTPHOBEHTPUKYJISIP- B, VBenuyeHHe aBTOMaTH3Ma U | YMeHBIIIEHHE CKOPOCTH MPO-
HBIH y3el CKOPOCTH IIpOoBeeHUsI +++ | BeleHHs; aTpMOBEHTPHKY-
JNApHBIA 650K +++
NpOBOASAIIas CUCTEMa B, YBenudeHnue aproMatnamMa U | Cnabuiit apdexr
Iica—Ilypxunee CKOpPOCTH npoBefeHus: +++
XKeJTyIOUKH Bl YBenuueHue cokpatuMocth, |Ciaaboe yMeHbUIEHHE COKpa-
aBTOMaTH3Ma, CKOPOCTH NPO- | THMOCTH
BeCHUsI, PUTMa HAMOBEH-
TPUKYJISPHBIX NTeicMeiikepoB
+++
ApTEpHONEL — — —
KOpOHapHbIe o, B, |Cyxennue +; pacuinpenue® ++ | Pacumpenue +
B KOX€E M CIU3HUCTOM o Cyxenue +++ Pacumpenue*
B CKeJIETHBIX MBIIIax | o, B, |CyxeHue ++; pacuimpenne®® | Pacmmpenue® +
++
MO3roBbBIE o CyxeHmue (craaboe) Pacumpenue*
JIETOYHEIE o, B, |Cyxenne +; pacumpenne’ | Pacimpenue?
B OpraHax GpIOLIHOM o, [32 Cyxenne +++; pacuimnpe- —
MOJIOCTH; B TMOYKaX Hue® +
B CJIIOHHBIX XeJie3ax o CyxeHne +++ Pacuiupenne ++
Benwr (cucreMumle) o, B, |Cyxeune ++; pacuunpeHue —
++
Jlerkue:
MBI 6pOHXOB B, Paccna6Gnenne + Coxpamenne ++
Xeneasl 6poHxoB He ycra- | IlpennonoXxuTeIbHO HHIH- Crumymaumns +++
HOBJIEH |6upoBaHME
XKemynok:
MOTOpPHMKa M TOHYC o, B, |CHmxenue (o6pryno)’ + —
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Ilpodoacenue maba. 7.1

. Tun pe- eHeprudeckne curuannt'; | XoiHaepruaecKkue cHrHamb!;
DexTOopHBIH Opran pe- | Anpenep 2 ’ P ) THATLS
uenropa peaxiuu peaKIHH
CUHKTEPHI a CokpauteHue (06pI4HO) + Yeuneune +++
ceKpelus — IIpeanonoXuTeIbHO HHTH- Paccnabiaenue (o6praH0) +
6upoBaHue Crumynauus +++
Kulie4HHK: — — —
MOTOpHKA ¥ TOHYC o, B, |CHuxenue’ + Yeunenue +++
cHUHKTEPHI o Cokpaienue (o6sYHO) + Paccna6renue (o6eryno) +
cexpeuus — IMpennonoxureabHo uHru- | Ctumyssiuus ++
6upoBanmne
JKeT4HBIA ITy3BIPh — Paccnabnaenune + Coxpaienue +
H NPOTOKHU
TMouku B, Cexpenust peHuHa ++ —
MoueBo¥ ITy3bIpb: — — _
JIeTpy30p B Paccnabienue (o6pr4HO) + CokpameHue +++
My3bIPHBIIA TPEYroJb- o CokpauieHue ++ Paccnabnenue ++
HHK U COHHKTEP
MoueToYHHKHU: — - —
MOTOpPHKa U TOHYC o Yeunenne (00bIMHO) ITpennonoXuTeNbHO YCHIEHHE
Martka o, B, |DBepeMeHHas: coKpalleHHe Db dekT Bappupyetcs®
(0); HeOepeMeHHas: pacciia-
6nenme (B)
IlosoBrie opraHsl, o DsKyanus +++ Bpexuust +++
MYXCKHE
Koxa: — — —
MHJIOMOTOpHEIE a Coxpamenue ++ —
MBI
TIOTOBEIE XeJIE3bI o MecrHas cexpeys® + Tenepanu3oBaHHas CeKpeL U
+++
Karncyna cenesenxu o, B, |Coxpamenne +++; paccna- —
6neHue +
Mosropoe BemecTso — — Cekpeuns aIpeHaIHHa H HOp-
HaIIIOYeYHHUKOB afipeHaJIiHa
Heuenn a, B, |ImuKoreHomus, rmokoHeore- | CHHTE3 rMKoreHa +
He3!’ +++
Homxenynounas xe- — — —
Jlesa: )
AUNHYCH o YMeHbLIeHHE ceKpenun + Cekpeuus ++
ocTposkH (B-kerkn) a YMeHbuIeHUe cekpelun +++ | Cekpennst ++
B, VBenudeHHe ceKpeuuu + —
XKuposue kierku o, B, |JIumomus® +++ —
CrioHHbIE Xenessl a Cekpenus Kaaus ¥ Bogel + | Cexpenns Kajlus ¥ BOIBI
+++
B CeKkpeumsi aMHIassl + —
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Oxonuanue maba. 7.1
Tun pe- eHepruIecKHe curuanb'; | XojlunepraiecKue CHrHAM';
DddexTopHmlii opran P Anpesep 2 ’ P ) ’
nenrTopa peaKmHH PeaKnuM
C1e3HEBIE XeIe3hl — — Cexpeuus +++
Xene3sl HOCOITIOTKH — — Cexpenus ++
[N LKOBHIHOE TEIO B CHHTe3 MeTaTOHHMHA —

! [Ipoyepk 03HayaerT, 4To GYHKUNOHANbHAsI MHHEPBAILlUsA opraHa He oOHapykeHa.

2 3gaK «+» (OT OMHOTO OO Tpex) YKa3bIBaeT, HACKONbKO BaXHa aKTHBHOCTb alipeHEPrMYecKHX U
XOJIMHEPTHYECKUX HEPBOB B PEFY/ISIIINM KOHKPETHBIX OPTaHOB M QYHKIMHA.

3 In situ npeoGanaer pacmupesne, o6ycIOBIEHHOE MeTaboIMYeCKOii aBTOperyJiiLuei.

4 PU3HONOTHIECKAS POJIb XOJMMHEPTHIECKOM Ba30MIaTalluM B YKa3aHHKIX OpraHax CIopHa.

5 B nuana3oHe $bH3NOTOrNIecKUX KOHIEHTPAaLMIi afpeHaIMHa, UMPKYINPYIOLIETo B KPOBH, Y CO-
CYZIOB CKeJIETHOM MYCKYJIaTypHl U Ile4eHM IpeobiagaeT onocpenyeMas B-pelleITopaMi peakius
pacLIMPEHNs, a Yy COCYNOB APYTHX OPTraHOB GPIOIIHOM NOJIOCTH — peaKUusi CYXXeHHs, orlocpeayeMast
o-pelienTopaMu. B cocynax moyek u Gprikeiiku ecTh, KpoMe Toro, cnenudpuyeckue nodaMuHOBbIE
peLenTOpH, ONOCPEAYIOINE pacIIUPEHHE, KOTOPOe, OXHAKO, HE MrpacT poju B GoJbLIMHCTBE
$U3H0JOTHYECKUX PeaKLIML.

¢ XonuHepriudeckast CHMIIaTHYeCKasi CHCTEMa BRI3KIBa€T Ba30IUJIaTALIMIO B CKEJIETHOM MYCKYJIaType,
HO 3TOT 3¢ dexT He yyacTByeT B GONBIIMHCTBE HUIHOMOTHIECKUX PEaKIIMiA.

7 CyluecTByeT NpeanooXeHue, YTO aIpeHepruuecKMMH HepBaMu CHabXaloTcsi TOpMo3Hble P-pe-
LETITOPHI B ITIAIKNX MBIIIIaX ¥ TOPMO3HRIE Ol-pPELENTOPhl Ha MapacUMIIaTHYECKUX XOIHHeprude-
ckHX (Bo36yxIaloliux) raHITTHOHAPHEIX HeHpoHax ayap6axoBa CIUIETCHUS.

8 B 3aBHCHMMOCTH OT a3kl MEHCTPYaIbHOTO LHKIIA, OT KOHIIEHTPaLMH B KPOBH 3CTPOreHa M Mpo-
TecTepoHa, a TaKKe OT APYTUX paKTopoB.

% IToToBBIE XeNe3kl JaTOHEM U HEKOTOPHIX APYTHX obJacTeil Tena («aIpeHepruyeckoe MOTOOTHe-
JIEHHE»).

1 Tunel perenTopoB, onoOCpeMyIONINX ONpeaeNeHHbIe MeTaG0TMYECKHE OTBETHI, CYIIECTBEHHO Ba-
PBUPYIOTCS Y XHUBOTHHIX Pa3HBIX BUIOB.

I TlapacuMnaTHYecKas CUCTEMa BBI3LIBA€T Ba30[M/IaTALIMIO B CIIOHHBIX Xelle3ax IIOCPEICTBOM Bhl-
JIeJIEHMS] COBMECTHO ¢ alleTHJIXOJIMHOM Menuaropa BUII.

MHTPaopraHHYIO HEPBHYIO CHCTEMY «MeTaCMMIIa-  HpelJlaraBIIMiics paHee TEPMMH «OPTOCUMIIaTH-
THYeCKol» ? [1o-BMIMMOMY, HET, TIOCKOIBLKY TaKMe  YecKasi HepBHasi CHCTeMa» He ObUT IPUHAT BMECTO
TePMMHBI, KaK «LleHTpaTbHasi HepBHasl CHCTeMa»,  TePMUHA «MHTPaopraHHas HepBHasi cUucTeMa» (Jle-

«nepudepuyecKast HepBHasi CHCTeMa», €€ YacTh — Heen-JlaBactun, 1924; Botap, 1938).
<«MHTpPaopraHHas HepBHas CHCTeMa», JaHhl He 1o
MeIMaTOpPHOMY IIPH3HAKY, a MO JIOKaJIK3aLHH. Jlyza éezemamusnozo peghaexca nmeet

Hcropuuecky BrloeseHMe cHMIaTUYECKOR M Ma- Te Xe 3BeHbs, YTO M JYTa COMATUYECKOTO

ACHUMITaTUYECKON HEPBHOM C]
P PBHOM CHCTEMEI TOXE BELIO oo ca (pric. 7.1). Ho uMeroTest ocober-
OCYIIECTBIEHO 10 aHATOMHYECKOMY TIPH3HaKY. ]
Onnako, mocne oTKpHITHS CeUMdHUUECKHX Me- HOCTH €€ OpTaHU3aluH:
IMaTopoB 3¢ PeKTOPHBIX HEMPOHOB 3THX OTAEIOB 1. TliaBHOe oT/INYMe 3aKiiodyaeTcs B TOM,

BHC (JTern O., 1921), mapacuMmnaTHdecKHie BIH- yto pediextopHas ayra BHC moocem
SIHMS CTATH OLIEHWBATh KaK XOJMHEPTHYECKHE, a samvikamsca ene I[HC — MHTpa- WK
CUMIIaTHYeCKHEe — KaK alpeHeprudecKue. TakuM 3H3Km00praHHO

o6pa3oM, cUMIIaTHYecKas U IapacMMIaTUYecKas 2. Apdepenmuoe sseno dyeu sezemamus-
HEpBHasi CHCTEMEI MMEIOT CBOU 3¢ deKTopHEIE : P Yy

MeIMaTOpH!, WX BIMSAHHS CTPOTO CrieLMpUYHE] Hozo peghnexca MoxeT GEITH 06pa3oBaHO
M 06GBIYHO pa3HOHamnpamleHbl. IMeHHO Io3TOMY KaK COOGCTBEeHHBIMH — BereTaTUBHbIMH,



7.1. O61Iasi XapaKTepHCTHKA BEreTaTHBHOM HEPBHOM CHCTEMBI

I

Puc. 7.1. PednexropHas gyra BereTaTUBHOTO
pedutexca:

1 — peuentop; 2 — addepeHTHOE 3BeHO; 3 — LiEeH-

TpasibHoe 3BeHO; 4 — 3¢ddepeHTHOE 3BeHO; 5 — ad-
dexrop

TaxK ¥ coMaTuiecKuMU abdepeHTHBIMU

BOJIOKHAMH.

3. B dyze secemamuenoeo pegaerca caabee
8bIpadiceRa cezmMeHmupo8anHocmsy, 9To
MOBBIUIAET HAaJEXHOCTh BEreTaTUBHOM
HMHHepBaLlUH.

Karaccugpuxayus eezemamuenoix pe-
4eKcoé (110 CTPYKTYPHO-GYHKITMOHATbHOMN
OpraHHU3alNM):

1. BulmensiioT yewmpanohsie (pazauunozo
YPoeHs) N nepugepuueckue pegaekcy,
KOTOpBbie MOApasfeNsIioT Ha HHTpa- U
9KCTpaOpraHHbIe.

2. Bucyepo-eucuyepanvhvie pegexcet —
H3MEHEHHEe NesATEIbHOCTH XeJlyaKa
IIDY HaTloIHEHMM TOHKOM KMIIKH, TOP-
MOX€eHHe AesiTeIbHOCTH cepala IpH
paslipaxeHuy P-pellenTopoB Xemymka
(pediiexc Tonpua) u ap. PenenTusHEIe
TIOJIST 3THUX pedIeKCOB JOKATU3YIOTCS B
PasHEIX OopraHax.

3. Bucuepocomamuueckue peaexcor — -
MeHeHMe coMaTHYeCKOW AesATebHOCTH
TIpU BO36YXIEHUH CEHCOPHBIX PELIETITO-
poB BHC, HarpymMep, cokpalieHyie MBI,
OBUXEHHEe KOHEYHOCTEH NPH CHJIb-
HOM pasapaxeHuu penenropoB XKKT.
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4. Comamosucyeparvrvie pedaexcel,
IIpuMepoM MOXeET CIyXMTb pednexc
JdaHpMHU—AIIHepa — yMEHbIIEHKe
4acTOTHI cepALeOMeHHI TIPY HalaBiu-
BaHMH Ha Ia3Hble A0J0KH, YMeHblle-
HUe Modyeo6pa3oBaHMA IpH G0JIeBOM
pa3ipaXeHHH KOXH.

5. UHTepouenTUBHEIE, TIPOIIPUOLIETITUB-
HBbl€ ¥ 5KCTEPOLIENTUBHEIE pediieKCh —
To pelienTopaM pedIeKCOTeHHBIX 30H.
Dynxyuonasshvte omaunwus BHC om co-

Mamuveckou nepeHol cucmemui. OHM CBsi-

3aHBI CO CTPYKTYPHBIMH OCOGEHHOCTSIMHU

BHC u cTeneHbo BHIpaXeHHOCTH BJIMSA-

HUS Ha Hee KOpHI OOJIBLIOro MO3ra.
Pezyrayua Qynkyuil enympennux op-

2aHnoe ¢ nomoujbro BHC MoxeT ocyiecTt-

BJISITHCS TIDH MOTHOM HapyIIEeHUH €€ CBI3U

¢ IHC, onHako MeHee coBepLIeHHO. Dd-

dextopHbii HeitpoH BHC Haxonutes 3a

npenenamu ITHC: mu6o B 3kcTpa-, 6o B

HMHTPaOPTaHHBIX BEreTATUBHBIX TaHIIHNSAX,

obpasyronux nepudpepuyeckue 3KCTpa- U

MHTpaopraHHrle peduiexkTopHble oyTH. [Ipu

HapyimeHny Xe cBs3n Mpimy ¢ [HHC co-

MaTHyecKne pedieKCH YCTpaHSIOTCS, MM0-

CKOJIBKY BC€ MOTOHEWpPOHKI HaXOIATCS B

I[HHC.

Bausnue BHC na opzanvt u mxanu op-
2dHU3Ma He KOHTPOJNHpPYEeTCSA Hemocpel-
CTBEHHO CO3HaHHeM (4eJoBeK He MOXET
[IPOM3BOJIBHO YIPABIATh YaCTOTOH M CH-
JIOM ceplleYHBIX COKpalleHHH, cokpalle-
HUP XeayaKa 4 T.A.).

lFeHepanu3oBaHHK UK (Judgdys-

Hbtli) Xapakmep @AUSHUA 6 CUMRAMU4YECKOM

omdene BHC o6bsicHsAeTCA TBYyMSI OCHOB-

HBIMH baKTOpaMH. '

B o-1e p B B X, GOJBIIMHCTBO aApe-
HEPrHYeCKUX HeHpPOHOB MMeeT IIMHHEBIE
MMOCTTaHTJIMOHAPDHLIE TOHKHE aKCOHHI,
MHOTOKPAaTHO BeTBALIHMeCS B OpraHax U
oOpa3syloliye TaKk Ha3pIBacMble aipeHepru-
YeCKUe CIUVICTCHHNA. 0611.[3.51 JUIMHA KOHEeY-
HBIX BeTBell agpeHepruyecKoro HeifpoHa
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I’apa 7. BereraTuBHasA HEpBHasA CHCTEMa

moxeT mocturath 10—30 cm. Ha sTux Bert-
BSIX 110 MIX XOJTy IMEIOTCSI MHOTOYMCIICHHEIE
(250—300 Ha 1 MM) paclIMpeHHs, B KOTO-
DBIX CHHTE3UpPYeTCs], 3afacaeTcsi K o6paTHO
MMM 3axBaThIBaeTcsl HopanpeHamuH. [1pu
BO30YXIEHHH aJpeHepruyecKoro Hepo-
Ha HOpaJpeHaJINH BEICBOOOXIAeTCS M3
60JILIIOrO YMCJIA 3THUX paclIMpeHH BO
BHEKJIETOYHOE MPOCTPAHCTBO, IIPH 3TOM
OH HeCTBYeT He Ha OTHENbHEIE KJIETKH, a
Ha MHOXECTBO KJIETOK (HaIlpuMep, IIal-

KOMBIIIEYHBIX), NTOCKOJBKY paccTOsIHUE
IO TIOCTCUHANTHYECKHX PELENITOPOB JI0-
cturaeT 1—2 Thic. HM. OnHO HepBHOE BO-
JIOKHO MOXeT MHHepBHpPOBaTh n0 10 THIC.
KJIETOK paboyero opraHa. Y coMaTH4eCcKOH
HEpPBHOM CHCTEMBI CETMEHTApHHII Xapax-
Tep MHHepBallMK obecriednBaeT 6osee TOY-
HYIO IOCBUIKY MMIIYJIBCOB K OTIpele/IeHHOMR
MBIIIILE, K IPYIIIIe MBIIIEYHBIX BOJOKOH.
OouH MOTOHEHPOH MOXET MHHEPBHUPO-
BaTh BCEr0 HECKOJBKO MBIIIEYHBIX BOJO-

Cpe it 111 :.© Ttas
MOo3r —
Pra
// C
JIe3HbIe
Mocr VIL s < .@ U CIIFOHHEIE
IX /7 JKese3bl

IIpomon- 7
ropathblt ,* / ) X/ -

'.‘ paxest
Most ; 1 6poHxH
[5) ,
N f
s W
o
)
g Cepaue
T
S

Aprepuona

CxesneTHbIe MBIILI{BI

ITeyens c xemny-
HBIMH IPOTOKaMH
M XKETYHBIM
Iy3bIpeM
XKenymox

ToHkas kuIka
[TpoxcumanbHbIif
OTJeN 