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YACTbDb I OBIIIAA HEBPOITATOJIOI'UA

I'maBa 1
COCTOSTHUE HEBPOJIOTMYECKOMN
IIOMOIIIA HACEJIEHUIO POCCHUHA

Heo6xoaMMocCTh TOJTHOTO YIOBJIETBOPEHHsI MOTPEOHOCTH HACENICHUSI BO BCEX BH/IAX BBICOKO-
KBaJA(UIMPOBAHHOTO MEIUIIMHCKOTO OOCITYKMBAHHUSI U TIOJHBIN OXBAT BCEro HACEJEHHs CTPaHBI
JWCTIAHCEPHBIM HaOMIOIEHNEM OMPEeNsioT BaKHOCTh pa3padOTKH Hay4YHO-OOOCHOBAHHBIX HOpMa-
TUBOB 151 LieJIeil epCHEeKTUBHOIO IJIAHUPOBAHUS PA3IMYHBIX BUOB CHEUAIM3UPOBAHHON MeIu-
LIMHCKOM MOMOIIH, B TOM YUCJIE HEBPOJIOTMUYECKOM.

BHenpeHre HOBBIX METOIOB JUArHOCTUKHU M JICUEHHUs, PACIIMPEHHBI KOMIUIEKC MOKa3aHUil
C HEHPOXUPYPrUYEeCKUM BMELIATEIbCTBOM U MTPOOIEMbI TPYAOBOI peaOHIMTalU TIPU PsAJie HEBPO-
JIOTHYECKUX 3a00JIeBaHMI BHIHYKAIOT IIEPECMOTPETh MHOTHE BOIIPOCH OpraHN3allii HEBPOJIOruye-
ckoro oociyxuBaHus. CylIecTBYIOLMEe HOPMAaTUBbl HE YAOBJIETBOPSAIOT NOTPEOHOCTU HACEleHUs B
3TOM BU/JIE TOMOLIH.

Henocratok GOJIBHUYHBIX KOEK HE MO3BOJISET MPOBOJUTH IJIAHOBYIO TOCIUTAIM3ALMIO OOJIb-
HBIX, UCIIBITHIBAETCS HEIOCTATOK B AETCKUX HEBPOJIOIMYECKUX KOMKAX M OTAEJEHUSAX CAHATOPHOIO
THIIA 151 OOJIBHBIX HEBpO3aMu. BrIcOKHe HOpMBI BpaueOHbIX PUEMOB OTPAaHUYMBAIOT (DYHKIMY HEB-
POTIATOIOrOB TOJIBKO JIEYEOHO-KOHCYIBTATUBHOM JIESITENIBHOCTBIO, HE MOTy4YaeT TpeOyeMoro BHUMa-
HUA npopuakTuyeckas padora.

Pa3zBuTre M COBEpLIEHCTBOBAHME CIELMATN3MPOBAHHON HEBPOJOTMYECKON MOMOIIM MOTYT
IIPOUCXOIUTD TOJIBKO HAa OCHOBE TaKMX HOPMATHBOB, KOTOPbIE IOMOI'YT HE TOJIBKO JIMKBUIMPOBAThH
neperpysKy Bpaueil Ha aMOyJIaTOPHOM IIpHeMe, HeIOCTATOYHOCTh TPO(PHUIAKTHIECKOH paboThI, HO U
obecrieyar 1JIaHOBOE JieueHre 3a00JIeBaHusl.

BaxHoi1 sIBIsieTCS MOCTAaHOBKA BOIPOCA O METOJMKE PALIMOHAIBHOTO [VIAHKPOBAHMU I HEBPOJIO-
T'MYECKOro OOCITYKMBAHUSA ¢ y4eTOM 3((PEKTUBHOCTU pa3IMuHbIX €ro (popM, Ipu yriiyOoJIeHHOM aHa-
nm3e 3a0071eBaeMOCTH U UMEIOILIETOCs] YPOBHS HEBPOJIOTMUECKOM MOMOIIM OTHOBPEMEHHO C OLIEHKOM
BO3MOXXHOCTEM ee MepCreKTUBHOTO Pa3BUTHS.

Borrpocsl iiaHMpoBaHu s HEBPOJIOTMYECKOM CITY>KObl HEIOCTATOUHO MOJIHO OTPAKAIOTCS B JIUTE-
patype. Majio u3ydeH o0beM J1eueOHOKOHCYIBTATUBHON U MPOHIAKTHUECKON eI TeIbHOCTH HEB-
POMATONIOroB, YPOBEHb FOCITUTAIM3ALMN MTPY 3a00/IeBaHUSIX HEPBHOM CHCTEMBI, KaueCTBO 00CIe/I0-
BaHMs U Tepanus 3a0oseBaHUi. Pa3BepHYTBIX CTATUCTMUYECKUX HCCIIEJOBAaHUN HEBPOJOTMYECKOM
3a00J1eBaEMOCTH T10 MaTepuajaM JUTUTEeIHHOTO HAOMIONeHUs 32 00palaeMoCThio He TIPOBOMIIOC,
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B WTOTe HE JI0 KOHIIA M3y4eHa CTPYKTypa PaclpOCTPAHEHHBIX XPOHMYECKMX HEPBHBIX OOJIE3HEH,
HE yTOYHEHbl KOHTHMHIEHTHI OOJIbHBIX CPEAX HAaceJeHUs], HeT KaKUX-TM00 HOPMATHBOB MOTPEOHOCTH
9TUX OOJIBHBIX B TUCMIAHCEPHOM OOCITYKMBAHHH.

CpenHeronoBoil ypoBeHb (DAKTUUECKOW TOCHHMTAIM3AIMKI TI0 TOBOMY 3a00JIeBaHUN HEPBHON
cuctembl coctaBnster 13,7 na 1000 HaceneHusi, CpefHssl JUTUTEIbHOCTh MPEOBIBAHUSI B CTAIMO-
Hape KoneOnercst okono 22 aneil. Hanbonee yacToil MpUYMHON rOCIUTANIN3AIMA SIBJISIOTCS TOSIC-
HUYHO-KPECTLIOBbIE PAAMKYIUTHI, HEBPUTHI U HEBPAJITUH CEIAIUIIIHOTO HEPBA, BTOPOE MECTO 3aHU-
MAalOT TUIIEPTOHMYEcKasi OOJIe3Hb C TOPaKEHHWEM TOJIOBHOTO MO3ra M aTepOCKJIepO3 C MPOYMMHU
COCYAMCTBIMH 3a00JICBAHUSIMHU.

Yacrora ciyyaeB roclTajiv3aliiy B CPeTHEM Y KEHIIUH Bhillie U cocTaisieT 14,4 %, a Myx-
yrH — 11,9 %, xots B Bo3pacTHbIX rpynnax or 16 go 19, ot 30 no 39 u ot 50 10 59 ner Mmyx4uHbI
TOCIIUTAIM3UPYIOTCS] HECKOJIBKO Yallie, YeM sKeHIIUHBL. V1 ecrv [1s1 )KeHIIMH CBOMCTBEHHO MOCTETeH-
HOE yBeJIMYEHNEe TOCITUTAIN3AIMY C BO3PACTOM, TO Y MYKUMH HAOMIOAAETCsl HEpAaBHOMEPHBIH MOABEM
¢ HasmureM Tpex Tunos: 1) B 16—-19 ner; 2) B 30-39; 3) B 50-59 ner. [Ipuuem Kaxablii U3 HUX
MOBTOpsIETCSs1 Ha O60JIee BHICOKOM YpPOBHE.

Ha ocHoBe cratucTuveckoro aHaiau3a xapakTepa U o0beMa BHe-OOJbHUYHON TMOMOIIU OBbLIO
BBISIBJICHO, YTO YPOBEHb (DAKTUUYECKHU BBHIMOJIHEHHBIX MMOCEIIEHU JIOBOJIbHO BBICOK, OH paBeH 384,3
Ha 1000 HaceneHus1, B TOM YHUCIe C Je4eOHOoM 1enblo — 252,3, ¢ npodunakTiueckoi — 132.

[NocemniaemocTs ¢ J1e4eOHON TIEbI0 MTPOrPecCUpyeT ¢ BO3PACTOM, JOCTHUraeT MaKCHMabHOM
BesmuuHbI (741,6 %) B Bo3pacTHO# rpynme S0-59 net, 3ateM ymeHsblaetcs 6onee yeM B 1,5 paza. B
Cpe/lHeM Ha OJTHO oOparieHue 1o O0JIe3HU MpuxoauTces 2,6 mocenieHui, B Tom uucie 0,1 — Ha qomy.

Ha 1000 HaceneHus manMeHTHl Yaille BCero MoCcelianT Bpaya Mo MOBOLY MOSICHUYHO-KPECTIIO-
BOT'0 paJIUKYJIUTa, HEBpUTA U HEBPAITUU ceianuinHoro Hepsa (104,9), mo noBoy cocyaucThiX mopa-
xeHui mo3sra (57,8) u HeBpo30B (38,3).

B cTpykType croxuBIIencs amOylIaTOpHOM MOCEIaeMOCTH TOJbKO 63,9 % mpuxoguTtcs Ha
J0JTI0 HEBPOMATOJIOrOB, OCTABINASCS YaCTh MOCEIIEHUI 00CTy)k1BaeTcs Tepanesramu (28,3 %) u apy-
TMMU CHIEUATICTAMH.

Hawnbonee BbICOKHI YPOBEHb OCENIAEMOCTH C TPO(HIAKTUIECKON 11eJTbI0 HAOII01aeTCsl B BO3-
pactHoit rpynmne ot 20 go 29 ner (303,8 %). Ilocne 40 ner yuciao nMpopUIaKTUYECKUX TOCelie-
HUI yMEHbINAeTCs, MPUOIMKasICh K CpeJHEMY YPOBHIO, a B Bo3pacte crapie 50 JeT — ouTH BTpoe
MeEHbIIIE CpeJHEro MoKa3aressi. Bo Bcex BO3pacTHBIX rpymmnax, 3a UCKJIIOYEHUEM JieTel, poguak-
THYECKasi OCEIaeMOCTh Y MY KUHH B 2 pa3a BHIIIE, YeM y KEHIIMH. DTO KacaeTcsl BCEX BUIOB IPO-
(buaKkTHUECKMX TIOCeIIeHHI, HO 0COOSHHO OOJIbIasl pa3HUIla HAOMIOAAETCS B CBSA3U C MEJUIIMHCKUM
OCBHJIETEJILCTBOBAHUEM PA0OTAIOIIETrO HACE/ICHUSI.

[Tokazarens npodunakTuyeckux nocemeHuit cocrapiser 196,5 va 1000 Hacenenusi, U3 HUX
10 mpuxoauTcsl Ha TIOCEIIEHH s, CBS3aHHbIE C TIOyYeHUEeM pa3JIMUHbIX CIPABOK W HAIIPABJIECHUH IO
noBoy 3a00sieBaHuid, a 186,5 — Ha OCMOTPBI 3JOPOBBIX JIHII.

JI1s1 BBIYMCIIEHUsT TIOTPEOHOCTH B aMOYJIaTOPHOM HEBPOJIOTMYECKON MOMOIIM OBUIO YUTEHO
TaK)Ke YUCIIO TMPAKTUYECKU BBITIONHEHHBIX KOHCY/JIBTaTUBHBIX MOCEHIEHUH K HEBPOMATOJIOraM IMpH
3a00s1eBaHMIX, 00CITY)KUBAaeMBIX ApyruMu crietmauctamu — 17,4 Ha 1000 Hacenenus u 23,3 noce-
LIEHUS, KOTOpBIE IPUHUMAET HEBPOIATOJIOr Kak skcnept BBK.

O06bem padoTs JTAOOPATOPHUI U BCTIOMOTATETBHBIX JIe4eOHO-TMarHOCTUIECKUX KaOMHETOB TMPU
3a00JIeBaHUSIX HEPBHOW CHCTEMBbI TIOKA3bIBAET CIIEAYIOIIME AaHHbIE: 00Iee YUCIIo JaOOpaTOPHBIX
aHAJIM30B B TeueHue roia coctapiser 81,4 Ha 1000 HacelleHHs], YUCTIO PEHTTEHOIOTMIECKUX 00CIe-
noBaHuii — 16,3, yactoTra nocemeHnii kKabuHeTa (PyHKITMOHAIBHOM IUarHOCTUKY — 5,7. B cpenHem
Ha OIHO oOpallieHue Mo 0oe3HU B MOMUKIMHUKe npuxonuTes 0,17 madoparopHbix aHam3oB, 0,08
penTreHonornueckux oodcnenopanuii u 0,03 nmocenieHus kabuHeTa (PyHKIIMOHAIBHOW AUArHOCTHKY;
B CTallMOHApE 3TU MOKa3aTeIM COOTBETCTBEHHO cocTanJsoT 5,85; 1,05; 0,32.

dusnyeckre METOIbI JIeUeHHs TPUMEHSIIOTCSI HEBPOIATOJIOraMH OYEeHb IITMPOKO.
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HayuHbsiMu nesitensiMu ObLTH TIPOBECHBI pacueThl 00beMa aMOyJIaTOPHBIX MOCEIEHUI B CBSA3U
C TUCTIaHCepu3alluel OONBHBIX, I7Ie 32 OCHOBY ObLT B3SIT MMEIOLIUICA YPOBEeHb OOJie3HEHHOCTH. B
pe3ysbTaTe ObUIO BBISIBJIICHO, UTO JJIsI TIOJTHOTO OXBaTa BCEeX OOJBHBIX-XPOHUKOB JTUCIIAHCEPHBIM
HaOmoeHneM HeoOXoMMO TUIaHUpoBaTh Ha Kaxaylo 1000 Hacenenus 339,4 oOpaineHwid K HEBPO-
noram, 125,6 — k tepaneBtam, 153,2 — k okynuctam, 50,7 — K Bpauam Npouux crierraibHoctei, 610
oOparteHuii B 1adoparopuio, 163,4 — B peHTreHOBCKUi KabuHeT u 112,8 — B kabuHeT (hyHKITMOHATTb-
HOW JIMarHOCTUKW. ECIM CpaBHUTH 3TU JaHHBIE C UMEIOIIMMCSI YPOBHEM JieueOHO-TTporIakThye-
CKOro 00CITYKMBaHMS OOJIbHBIX, 3aMETHO, YTO 00beM padOThl HEBPOIATOJIOTOB BO3PACTAET PUMEPHO
BIBOE, 00paIaeMoCThb ¢ KOHCYJIbTAaTUBHOM I1EJIbI0 K TeparieBTaM — B 6 pas, K OKy/mcTam — B 12 pas, K
Bpauam JIPyTux CrielraabHOCTe! — B 4 pa3a, 3HAUUTEIbHO YBEJIMIUBACTCS Harpy3Ka Ha JIabopaTopuio
U JIOTIOJTHUTEJTbHBIE JIe9eOHO-TUarHOCTUIeCKHE KAOUHETHI.

W3 BBIIECKa3aHHOTO MOXHO ClIeJaTh BBIBOJ: BOIPOC O YHUCICHHOCTH JMCIIAHCEPH3YeMOro
KOHTUHTEHTA JOJDKEH peliaTbCs B 3aBUCUMOCTH OT MOIIHOCTH YUPEXKICHUSI, XOTS COBEpIIIEHHO
00s13aTeJIbHBIM HEOOXOMIMO CUMTaTh TMEpBOOYEPEIHOE AUCIAHCEPHOE OOCTyKMBaHUE OOJBHBIX C
3a00JIeBaHUSIME TIepr(PeprUecKOil HEPBHOW CHCTEMBI, 1IepeOpabHBIMU COCYIMCTHIMU KPU3aMH U
MIOCTUHCY/ILTHBIMH cocTosHUAMM. [lepBasi rpynma OONBHBIX JaeT AOMOTHUTENBHO 66,8 mocemeHuit
K HeBpomarosioram, Bropas — 97,6, Tpetbst — 13,2 na 1000 Hacenenus.

PacnipocTpaHeHHOCTb XpOHMUECKHX 3a00JIeBaHUIA HEPBHOM CUCTEMBI UMEET TEHICHITHIO K IPO-
I'PECCHPOBAHMIO C BO3PACTOM, CYIIECTBYIOIIAS CPEIHSIS TPOAOKUATEIBHOCTD )KU3HH U OOJTBIIIAsT OIS
JIIT TIOKUJIOTO BO3pacTa B OOIIEl CTPYKType HacesIeHHsI CIIOCOOCTBYIOT POCTY TMOKa3aTesel 3a0oe-
BaeMOCTH.

HawuOornbimas yacrota XpoHMUECKUX 3a001eBaHmil HabmonaeTcs B Bozpacte 60 JieT u crapiie,
B CpPEeHEM KaKAbIN 5-11 KUTENb, JOCTUTTIIMIA 3TOTO BO3PACTa, HYKAaeTCsl B IIOMOIIY HEBPOIIATOJIOTa.

JKeHIMHBI CTPaaloT XPOHUYECKUMU 3a00JIeBaHUSAMHU Yallle MYXKYHMH, Y HUX MpeoOnaaaloT
COCYIUCTBIE TTOPAKEHUSI TOJIOBHOTO MO3Ta M HEBPO3HI.

Haubonee pacnpoctpaHeHHbIM 3a00J7€BaHUEM CPEAM XPOHMUYECKHX SBISIETCS COCYIUCTas
natosiorusi (65,6 %), BTopoe MeCTO 3aHUMAIOT HEBPO3bI C 3aTsKHBIM TeueHueM (22,8 %), TpeTbe
— XPOHMYECKHUE TIOSCHUYHO-KPECTIIOBbIE PaJIMKYTUTHI, HEBPUTH U HEBPAITUH CEIAJIAIITHOTO HEepBa
(17,8 %).

VYpoBeHb OKa3aHNsI HEBPOJIOTrHYeCKO MOMOIIH

B cuity 3aTsKHOTO M pelMIMBUPYIOIIETO TEUSHUsT OOJIBITMHCTBA HEPBHBIX OOJIE3HEN JTyUIIlyIo
1 HarOoJee JOCTOBEPHYIO XapaKTepUCTUKY HEBPOJIOrMUYECKOM 3a00/IeBAEMOCTH OKa3bIBAET METOIMKA
JUTUTEJIbHOTO HAOMIOeHUs 32 00palaeMocThio. [IJis BbIsSIBJIEHUsI paHHUX U KJIMHUYECKU HE MPOsIB-
JISTIOIIUXCS CTAA HEPBHBIX OOJIE3HEH, MO MOBOAY KOTOPBHIX OOBIYHO OOJIbHBIE HE 0OpaIalTcs K
Bpady, OOJIBIIIOE 3HAUEHHE MPHOOPETAIOT MEAUIIMHCKIE 0cMOTphl. CpeJHerofioBoil ypoBeHb oOpa-
I1aeMOCTH ¢ 3a00JIeBaHUSIMU HEpPBHOW cucTeMbl paBeH 93,5 Ha 1000 HaceseHus, TpUYeM SKeHIIUHbI
oOpalaTcs Jyarie My KIiH. YPOBEHb 00paraeMoCcT padoTaIoNIero HaceJIeHHs BhIIIIE, YeM Y TOPOJI-
CKOTO HaceJIeHHs B 1eJIoM. Y padoTaionux B 1,5 pasa yaiie 00HapyKUBAOTCS MOSICHUYHO-KPECTIIO-
BbIE PAUKYJIUTHI, HEBPUTHI U HEBPAJITUH CEAATMIIHOTO HepBa, B 1,5 pas3a Bbllie oOpaiaeMocTs 1o
MOBOJ1Y pa3IMYHbIX HEBPOTUYECKHUX PACCTPONCTB, B 2 pa3a BbIIlIE IOKA3aTeN TpaBMaTU3Ma HEPBHOM
cuctemsl. OT o01ero yncia odpaiieHnit 3a roJ XpoHudeckre (opmbl OonesHel coctaBusior 60,4.
Bormpeku pexomeHganmsM Toibko 43,2 % OONbHBIX-XPOHUKOB 00PAINATCs K Bpavy €KeromHo.

Camoi1 4yacToil TPUUMHOW TOCTIUTAIA3ZALMU SBJISIOTCS MOSCHUYHO-KPECTLOBBIE Pa/IUKYJIUTHI,
COCYIUCTBIE 3200JIeBaHUSI TOJIOBHOT'O MO3ra ¥ HeBpo3bl. 13 00111ero uricia rocnutaiu3uipoBaHHbIX O
NOBOJIy 3a00JIeBaHMId HEpPBHOU cucTeMbl 29,8 % OOJBHBIX JICYMIIOCh B HEBPOJIOTUIECKOM OTJIC/ICHUH,
11,5 % — B xupyprudeckoM, 42,5 % — B TeparneBTHUecKoM, 4,1 % — B OAIBHEONIOTNYECKON J1eued-
Hule, 9,4 % — B IpOYUX OTAEJCHUSIX.
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Bricokast yacTota rocnuTagM3alvi B OTIEJICHUsT OOIIECOMAaTHUECKOro Mpoguiisi TOBOPUT O
HEJJOCTaTKe HEBPOJIOTMUECKMX KOEK U TpeOyeT Oosiee paloHAIBHOTO MPOpUIMPOBAHUS KOEYHOTO
onpa.

B cpepnem Ha ogHO oOpariieHue Mo 6oJe3HH MpuxoauTes 2,6 mocemeHwid, u3 Hux 0,1 mpouc-
XOIUT BpayaMu Ha JoMy. B cTpyKType croxuBIeics aMOylIaTOpHOU MOCEIaeMOCTH TOJIBKO 63,9 %
00CITy’)KUBaeTCsI HEBPOIMaToJIorom, 28,3 % — TeparneBToM, 7,8 % — IpyruMu CreluaICTaMH.

JI7151 TIOJTHOTO YAOBJIETBOPEHMsI IOTPEOHOCTH HAaceleHusl B aMOyJaTOPHON HEBPOJIOTMYECKOM
MIOMOIIIY TIPY MMEIOIIMXCSI CPEAHEYACOBBIX HOPMAaxX HArpy3Ku JOKHO ObITh 0,75 BpaueOHBIX JOJTK-
HocTel HeBpornarosiora Ha 1000 HaceneHusl.

HernpemMeHHBIM yCIOBMEM TMOBBIINIEHUs] Ka4eCcTBa BHEOOJBHUYHOW TOMOIIM JIOJKHO OBITH
IIMPOKOE pacipoCTpaHeHNe JUCIaHCEPHOTO METO/Ia B preMe OOJbHBIX C Pa3IMYHbBIMU 3a00JIeBaHu-
sIMU HEPBHOM cucTeMBbl. Paciiipenure aucrancepr3yeMbIX KOHTHHIEHTOB HEOOXOIMMO JIeNaTh OCTe-
TMIEHHO, 110 Mepe Pa3BUTHUsI CETH YUPEKICHUI 31PaBOOX pAaHEHH S, YKPEIUICHUsI UX MaTepUAIbHO-TEeX-
HUYECKOI 0a3bl M pocTa 00ECIIEYeHHOCTH KaJPaMH.

ITpu cpenneit 3arpare Bpemenu 20—25 MHMH Ha OJJHO AUCIIAHCEPHOE NOCEILEHNE 1151 TIOJIHOLEH-
Horo obcmyxuBanust 100—120 GoMbHBIX KakIOMY Bpady-OpIUHATOPY JOIKHBI BHIICUTH HE MeHee
150 4 B rog Ui AMCIIaHCEPHOM padOTHI.
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I'naa 2 COBPEMEHHDIE ITPE/ICTABJIEHUA
O CTPOEHVUM HEPBHOW CCTEMBI

DOyHKIUN HEPBHON CHCTEMbI

HepBHas cructema — 3T0 KOMILIEKC CTPYKTYP, OOBEJUHEHHBIX IPOMCXOKICHUEM U BBIIOJIHE-
HUeM (PYHKLMI peryasuuy U KOOpAUHALIMY JeSTeIbHOCTU OpraHu3Ma.

[TponuKaroimye Bo Bce BHYTPEHHUE OpraHbl HEPBBI BMECTE C IEHTPaJIbHBIMU OTAEIaMHU 0OecTie-
YHMBAIOT COMIACOBAHHYIO M 00BbEIMHEHHYI0 paboTy BCex yacTei opranmsma. Takum oOpa3om, HepBHas
CHUCTEMa BBIMOJHAET UHTEIPAaTUBHO-KOOPAMHALIMOHHYIO (DYHKLIMIO. B TOJIOBHOM M CITMHHOM MO3re
pacrosnaraioTcs HEHTPbl COMAaTUYECKMX U BET€TATUBHBIX PEAKLMIA U BBICILIEH ICUXUYECKOH JesITellb-
HOCTU. B CBSI3M ¢ 9TMM HepBHAasl cCUCTEMa PEryJMpyeT JABUraTelibHble (PyHKLUH (IIOCPEACTBOM CUM-
NaTUYECKON 4acTu) U paboTy BHYTPEHHUX OPraHOB, BKJIIOYAsl 3AILUTHBIE U METaOOINYECKUe Mpo-
Liecchl (BereTaTvBHasi HEPBHAs CHCTEMA), BBINOJHAA (PYHKIMIO COXpaHEHUs roMeocTa3a. BaxHbeiMu
0COOEHHOCTSIMU HEPBHOM PEryJIsILUM ABJIAIOTCS CIOCOOHOCTb BOCIIPMHUMATD CJ1a0ble pa3IpaxuTenn
B CBSI3M C HU3KMM IOPOIOM pa3[pa)eHusi HEPBHOW TKAaHH, BBICOKask CKOPOCTb M TOUHOCTb IPOBE-
aeHus Bo30yxaeHus. Kpome Toro, o cpaBHeHUIO ¢ 'yMOPaJIbHbIM CIIOCOOOM PETYJISILIUM HEPBHBIN
TpeOyeT MEHBILUX 3aTpar dHepruu. PeduieKTopHbIil XapaKkTep HEPBHOU JEATEIBHOCTH 00YC/IaBIIH-
BaeT B3aMMOJIEIICTBME OpraHM3Ma C BHEIIHEH cpefoil U npucnocoOneHre K ee ycnobusM. HepBHas
CHUCTEMa BBITIOJIHSAET TaK ke TPO(PUUECKYIO (DYHKIIMIO, PETYIUpPYs POCT, pa3BUTHE, (P (HEPEHIIMPOBKY
KJIETOK, TKaHel 1 opraHoB. HelipoHbI KOpbI OCYIIECTBIIAIOT BBICHIMI CUHTE3 U aHAJIN3 UH(OpMAaLIUH,
Ha OCHOBE KOTOPBIX BO3HUKAIOT MTPOLIECCH CO3HAHUS U MBIILUICHUS.

KieTouHsblil cocTaB

HepBHas TkaHb COCTOMUT W3 AByX THMIIOB KJIETOK: HEMPOLUMTOB (HEMPOHOB) U IIMOLUTOB (IVIH-
QJIBHBIX KJIETOK). HellpoHbI cHOCOOHBI BOCTIPUHUMATD pa3apakeHue, TeHepupOBaTh MOTEHIUA JIeH-
CTBUSI, IPOBOIUTD U NIepelaBaTh HEPBHBIN UMITYJIbC, YCTAHABIMBATh KOHTAKTHI C IPYTUMU KJIETKAMHU,
a TJIMOLUTHI CO3JAI0T YCJOBHS ISl (PYHKIIMOHMPOBAHUSI HEMPOHOB, 0OECTIEUMBAIOT UX U3OJISIIMIO,
3aIIUTy, TPOUKY, YIaCTBYIOT B OOMEHE MEAMATOPOB U BBIIEISIOT (DAKTOP POCTa HEMPOIUTOB.

[To mocneqHUM JaHHBIM, TOJIOBHOM MO3T COAEPKUT 25 MIIPI HEPBHBIX KJIETOK, JIB€ TPETH U3
KOTOPBIX HAXOIATCS B KOPE; ITUAIBHBIX KJIETOK B 9-10 pas Gosbliie.

HeiipoH — m1aBHas cTpyKTypHO-(pyHKIMOHAJIbHAS €AMHUIA HEPBHOM cucTeMbl. OH Ipe/cTaB-
JIieT cOO0U OTPOCTUATYIO KJIETKY pazmepoM OT 4 110 130 MKM, COCTOSATIYIO U3 TeJia U OTPOCTKOB JIBYX
BUJIOB — aKCOH (HEWpPUT) U NEHIPUTHI. [IJIMHA OTPOCTKOB MOKET COCTABJIATh OT HECKOJIBKUX MKM
o0 1,5 M. AKCOH B KJIETKE MOXET OBITh TOJILKO OQUH, OH OOBIYHO IJIMHHBIA, MaJIO BETBSIIUIACS; IO
HEMY UMITYJIbC UAET OT Tesla KJIETKU. [IeHIpUThI, Kak PaBUI0, MHOTOUUCIIEHHbIE, KOPOTKHUE, CUIIBHO
BeTBATCS. [lo HUM MMITY/IbC MIET K Tely HeldpoHa. HelipoHbl AMHAMUYECKU MONSIPU30BaHbl, T. €.
MOTYT IPOBOAUTH HEPBHBIN MMITYJIBC TOJIBKO B OJHOM HalpaBJIEHUU — OT AEHAPUTA K akCoHy. Takum
00pa3oM, HEHPOH MOCTPOEH IO TUITY BOPOHKH. TeJ0 KJIETKH BHIMOJHIET B OCHOBHOM TPO(UIECKYIO
(pyHKIIMIO TIO OTHOIIIEHUIO K OTpOCTKaM. OHO MOXET UMETh Pa3IuyHyl0 (pOpMy, OT OKPYIJION 10
MM PaMU/IHOM.

[To komuuecTBy OTPOCTKOB (MOpdosoruueckas KiaccupuKkaiysi) HepBHbIe KJIETKU AeNAT Ha
HECKOJIBKO THIIOB.

1. Yuunonspuwie: cogepkar eIMHCTBEHHbI OTPOCTOK — aKCOH. Takue KJIETKU BBISIBIISIIOTCS
TOJIKO B SMOPHOHAILHOM TIEPHOJIE KaK Tl Pa3BUTHS APYTHX BUIOB HEHPOIIUTOB.
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2. bunoasiprvie: IMEIOT 2 OTPOCTKA — aKCOH U JISHJIPUT. Y UesioBeKa IMOJOOHbIE KJIETKH OOHA-
PYKMBAIOTCS B CETUYATKE I71a3a U B CIIMPAJIbHOM I'aHIJIMU BHYTPEHHETO yXa.

3. Myavmunoasipuwie: coaepxar Oojiee 4eM 2 OTPOCTKA, OJVH M3 HUX SIBJISETCS aKCOHOM,
OCTaJIbHbIE — AEHIPUTHL. DTO Hanbosee pacrpoCTPaHEHHbI B OPraHu3Me TUIT HEWPOHOB, OHU HaX0-
JATCS KaK B LEHTPAJIbHBIX OT/E/IaX HEPBHOU CUCTEMBI, TaK U B Nepudepruieckrx (raHIIMy Berera-
TUBHOM YaCTH).

4. [IcesO0oyHunonsiprwvle: OT Teja KJIETKU OTXOOUT OIMH OOIIMI OTPOCTOK, CONEpKAIIMiA aKCOH
Y JICHIPUT, 3aTeM OH pa3lesisieTcsi Ha 2 cCaMOCTOSTENbHBIX. PYHKIIMOHABHO 9TO OUMONSIPHBIE HEH-
POHBI, OHM PACIIONIOKEHBI B UyBCTBUTEJIBHBIX y3JIaX CIIMHHOMO3IOBBIX U YEPETIHBIX HEPBOB.

HepBHas kjeTka MOKpbITA HEBPHJIEMMOU, KOTOpasi Kpome OapbepHO, OOMEHHOU W pelier-
TOPHOU (DYHKIIMH, IPUCYILEH OONBITMHCTBY KJIETOYHBIX TUIIOB, BHIMOJMHSIET TaKkKe CrelU(pUIecKyo
(pyHK1IMIO TPOBEIEHNS] HEPBHOTO UMITYJIbCA.

JI71s1 MTOMIa3Mbl HEMPOIMTOB XapaKTEpPHO HAJMUKMe BCeX OOIMIMX OpraHeiul (MUTOXOHJIPUH,
pasBUTas TpaHy/IsipHasl SHAOIUIA3MAaTUYe-CKasl CeTh, KOMILIEKC ['0NbKU, KJIETOUHBII LIEHTP, JIU30-
COMBI) ¥ Op-TaHeJJT CHelMaIbHOrO Ha3HAUeHUsI, Ha3bIBaeMbIX HelpopuOpuiamu. Snpa HEpBHBIX
KJIETOK CBET/Ible, KpyIJible, coaepkar 1-2 sapbliika. Takoe CTpoeHre XapakTepu3yeT HEMPOHBI Kak
aKTUBHO CUHTE3UPYIOLIME U CEKPETUPYIOLIHE KIJIETKHU.

B cooTBeTcTBIM C (DYHKITMOHAIBHBIMU OCOOEHHOCTSIMUA HEPBHBIE KJIETKH KJIACCU(DUITUPYIOTCS
Ha YyBCTBUTE/IbHbIE, BCTABOUHBIE U JIBUr'ATEJIbHBIE.

UyscrBuresnbHble (apepeHTHbIE, pEEeNTOPHbIE) HEMPOHBI — 3TO KJIETKH, TeJ1a KOTOPbIX HAX0-
JSATCS B TAHIVIMAX NepugepruiecKkoil HepBHOM cucTeMbl. VX 1eHIpUThl 3aKaHUMBAIOTCS] YyBCTBUTETb-
HBIMU HEPBHBIMU OKOHYAHUSIMU, a AKCOH HAIPaBJISIETCS] B CIIMHHOM MO3T B COCTaBe 3aJJHUX KOpell-
KOB CIIMHHOMO3TOBBIX HEPBOB WJIM B CTBOJI MO3Ta B BUJIE YEPEITHBIX HEPBOB.

BcraBounble (3aMbIKaTeNIbHBIE, ACCOIMATUBHBIC, KOHIYKTOPHBIC) TepeqaioT BO30YKIeHUE C
adppepenTHOro Ha 3(pPepeHTHDIN HENPOH; UX Tejla U OTPOCTKH JiexkaT B npeaenax [ITHC.

SddexTopHble, nu 3¢pdepeHTHbIE, HENPOHBI MOTYT HA3bIBAThCS ABUTATEIbHBIMU WU CEKpe-
TOPHBIMU B 3aBUCMMOCTH OT TOTO, Ha KAKOH CTPYKTYpe (IONepeyHO-I0JI0CATOE MBIIIIEYHOE BOJIOKHO,
[JIAIKUI MUOLIUT WJIM KeJie3a) 3aKaHYMBaeTCsl X akcoH. Tesna apdepeHTHbIX HEHPOHOB MOTYT HAaXO-
JOWUTBCS B LIGHTPAJIbHOM HEPBHOM CUCTEME WJIM BET€TaTUBHBIX TAHITIUAX.

['muoumTsl — BcoMoratesibHble KJIETKM HEPBHOW TKaHW, W30JMPYIOIIME HEWPOHBI JPYr OT
Apyra — TOe JeJIATCS Ha rPYIIbl. B 3aBUCUMOCTH OT NPOUCXOKAECHUSI HEMPOIJINS MOApa3AeisaeTcs
Ha Mak-porJiMI0 U MUKpPOITIMIO. MUKpOIMs NpejicTaBieHa MEJIKUMU OTPOCTYATBIMHU KJIETKAMU —
[JIMAJIbHBIMU Makpodaramu, KOTOpble BBITOIHAIOT (PYHKLHMIO (paronuro3a. ITo KIETKU ME3EHXUM-
HOT'O TIPOMCXOK/IEHU I, 00Pa30BaBIIMECs U3 MOHOLIMTOB KPOBU. MaKpOI/IvsI UMeeT SKTOIepMaJIbHBII
WCTOYHMK ITPOMCXOK/IEHUS U BKJIIOYAET TPH PA3HOBUIHOCTH KJIETOK: SMEHIUMOLMTHI, aCTPOLIUTHI U
OJIUTOJIEHJPOLIUTHI.

SNeHAUMOIUTH IO MOP(OIOTUH HAITOMUHAIOT SMUTEIUAIBHYIO TKaHb U 00Pa3yloT BBICTHIIKY
T0JIOCTEN TOJIOBHOTO M CLIMHHOTO MO3ra. OHU BBINOJHAIOT OMOPHYIO ¥ pa3rpaHUYMUTENbHYIO0 (DYHK-
V10, YYaCTBYIOT B CEKPEIUH JIMKBOPA U 00ECNeYNBAIOT €ro ABUKEHHUE.

ACTpOLIMTHI — MEJIKHE KJIETKH 3B€314aTON (DOPMBI C MHOT'OUMCJIEHHBIMU OTpocTKaMu. 1o crpo-
€HMIO OTPOCTKOB Pa3IMyaloT MPOTOIJIa3-MaTUUECKUE U BOJIOKHUCTBIE acTpouuThl. [IpoTonnazmaru-
YeCKHUe ac-TPOLUTHI HAXOISATCS B OCHOBHOM B CEPOM BeIECTBE, 00eCTieunBasi Oropy 1 Tpo(puKy Hell-
POILIMTOB; UMEIOT KOPOTKHE, CUJIbHO BETBSIIMECS OTPOCTKU. BOJOKHUCTBIE TOKATM3YIOTCS B O€I0M
BEIIIECTBE, X OTPOCTKM [UIMHHBIE, TOHKKE, Majio BeTBsuecs. OHU BBIIOJIHSIOT Te k€ (DyHKLMH,
YTO ¥ IPOTOIUIA3MATHYECKHE 1, KPOME TOTr0, 00pa3yloT NePUBACKYJISIPHBIE ITUAJIbHBIE TOTPAHUYHBIE
MeMOpaHbI, BXOASIINE B COCTAB reMaTOHIIe(aTNIecKoro dapbepa.

OnuroaeHApOLUTHI — caMasi MHOTOUMCIIEHHAS TTOMYJIALMS IIKM-aJIbHbIX KJeTok. Vcxons us ux
pacrosioxkeHus B mepuepruyeckoil HEPBHOUM CUCTEME, CPeI HUX Pa3IMvaloT MAaHTUMHBIE TJTUOIUTHI,
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OKPpY’KaIoIIfe TeJia HEPOHOB, JIEMMOIIMTHI, UJIM IIBAHHOBCKHUE KJIETKH, COMPOBOXJAIOIIHE OTPOCTKU
n O6pa3yIOHII/Ie HEPBHBIC BOJIOKHA, 1 KOHLICBLIC TTIMOLWTHI, OKPYKAIOIUE OKOHYAHU S ICH-IPUTOB.

OTpOCTKM HEPBHBIX KJIETOK (OCEBbIE IMIIMHIPHI) M JIEMMOIIUTHI 00pa3yloT HEPBHbIE BOJIOKHA
MHEJIMHOBOTO ¥ 0e3MHEeIMHOBOro THna. OTpPOCTKM HEHPOHOB MPOBOIAT HEPBHOE BO30YXKAEHHE, a
IIIBAHHOB-CKHUE KJIETKH 3TOMY CIIOCOOCTBYIOT. CHapyXH KakJ0€ HEPBHOE BOJIOKHO MOKPHITO TOHKOM
000JIOUKOU U3 PHIXJION BOJIOKHUCTON COSTUHUTETLHOM TKAaHW — 0a3aIbHOM TUIACTUHKOM.

Pa3zButHe B OHTOreHese

HepBHas cuctema pa3BuBaeTcsi M3 TPeX OCHOBHBIX OOpa30BaHMIA: HEPBHOW TPYOKH, HEPBHOTO
rpeOHs 1 HelpanbHbIX 1U1akon. HepBHast TpyOka hopMupyercst B pe3ysbrate HelpyIIsiy U3 HepB-
HOU IUTACTUHKM — Y4YacTKa 3KTONEPMBI, PAaCIOIOAREHHOrO Haj xopaoi. CornacHo Teopuu opraHusa-
topoB IlInemeHa, Gracromepsl XOp/bl CIIOCOOHBI BbIIEATh BELECTBA — MHAYKTOPBI IEPBOTrO poja,
B pe3yJbTare JAefCTBUsI KOTOPHIX HEpBHAs IUIACTHHKA MPOrudaeTcs BHYTPh Tesa 3apofpbliia U 0opa-
3yeTcsi HEpBHBIH KeJIOOOK, Kpasi KOTOPOro 3aTeM CIIMBAIOTCs, 00pasysl HEpBHYIO TpyOKy. CMbIKaHHe
KpaeB HEPBHOTI'O XkeJI0OKa HAYMHAETCA B IIEHHOM OT/EJe TeJla 3apOoAbllia, pacIpoCTPaHssACh CHAYasA
Ha KayJaJIbHYI0 YacTh TeJa, a M03%e Ha KPAaHUAJIbHYIO.

HepBHas TpyOKa JaeT Ha4yaio LEeHTPaJIbHON HEPBHOW CHCTEME, a TaKKe HEeHpPOHAM U TIMOLIH-
TaM ceT4aToi 000JIOUKH I71a3a. BHavane HepBHasi TpyOKa npeacTaBjieHa MHOTOPSITHBIM HEHpOSIHTe-
JiveM, KJIETKHM B HEM Ha3bIBAIOTCSI BEHTPUKY/ISPHBIMU. VX OTpOCTKH, OOpallieHHbIe B IOIOCTh HEPB-
HOI TpyOKH, COeIMHEHBI HEKCycaMt, Oa3aib-Hble YacTH KJIETOK JIeKaT Ha CyOnraibHOW MeMOpaHe.
Slapa Helpo-3MUTETNATIBHBIX KJIETOK MEHSIOT CBOE PACIIOIOKEHUE B 3aBUCUMOCTH OT (pa3bl JKM3HEH-
HOTo LMKJA KJIeTKU. [TocTeneHHo, K KOHIy SMOpPHOreHe3a, BEHTPUKY/IIPHbIE KJIETKU yTPayrBalOT
CITOCOOHOCTH K JICJICHUIO U B TTOCTHATAILHOM TIEPUOJE AAI0T HA4aJI0 HEHpOHaM U pa3JIMuyHbIM TUIAM
[JIMOLMTOB. B HEKOTOPBIX 001aCTsAX MO3ra (TepMUHATUBHBIE, UJIM KAMOUAJIbHBIE 30HBI) BEHTPUKYJISP-
HbIE KJIETKH HE yTPauMBalOT CIIOCOOHOCTH K JieJIeHHIO. B 3TOM citydae oHM Ha3bIBalOTCSl CyOBEHTpH-
KYJISIPHBIMU M 9KCTPABEHTPUKYJIpHbIMU. VI3 HUX, B CBOIO o4epenp, tuddepeHuupytoTes Heipooia-
CTBI, KOTOpBIE, YK€ He UMesi CIIOCOOHOCTU K Mposrdepaliy, MoABEpraioTcsi U3MEHEHUsIM, B XO[Ie
KOTOPBIX PEBPALLIAIOTCS B 3peJible HEPBHbIE KJIETKUA — HEUPOHBL. OTINYMEeM HEMPOHOB OT OCTaJIbHBIX
KJIETOK cBoero nuddepoHa (KJIETOUHOTO psijia) sIBJISETCS HATMYKE B HUX HeUMpouOpUILI, a Takxke
OTPOCTKOB, IPY 3TOM CHayaJla MOsIBJSAETCS aKCOH (HEWpUT), MO3ke — JeHAPUTH. OTPOCTKU 00pa-
3yI0T COE€AMHEHUs1 — cHHarchl. Mitoro, nuddepoH HepBHOW TKaHU MpeCTaBIeH HeWpO3NUTEInallb-
HBIMU (BEHTPHKYJISIPHBIMH), CYOBEHTPHUKY/ISIPHBIMH, SKCTPABEHTPHUKY.ISIP-HBIMH KJIETKaMH, HEHpOO-
JIaCTaMM ¥ HEMpOHaMHU.

B omume oT NIMOIMTOB MaKpOIJIMY, PA3BUBAIOIIMXCS U3 BEHTPU-KYJISIPHBIX KJIETOK, KJIETKH
MUKPOIJIMM Pa3BUBAIOTCS U3 ME3EHXMMBI M BXOAAT B MAKPO(arunueckylo CUCTEMY.

[lefiHas 1 TyIOBHUINHASL YaCTH HEPBHOH TPYOKH JAIOT HAYa0 CIMHHOMY MO3TY, KpaHUaJIbHasI
yacTb AU depeHurpyercs B rooBHoi. IToocts HepBHOW TPYOKH ITpeBpaIaeTcsi B CIMHHOMO3IOBOM
KaHaJl, COeIMHEHHBII C XKeJTyJ0YKaMy TOJIOBHOTO MO3ra.

I'onoBHOM MO3r B CBOEM Pa3BUTHM NpeTepIieBaeT HECKOIbKO cTaguid. Ero otaensl pa3uBa-
I0TCS1 U3 TIEPBUYHBIX MO3IOBBIX ITy3blpel. CHauasa MX HACUUTHIBAETCS TPU: NEPEIHUN, CPEIHUN U
poMOOBHIHBIA. K KOHITy 4eTBepToil Heylem nepeqHuil MO3rOBOM Iy3bIph Pa3eNsieTcsl Ha 3a4aTKu
KOHEYHOT'0 M IIPOME:KYTOUHOro Mo3ra. Bckope nociie 31oro genutcess 1 poMOOBUIHbIN ITy3bIpb, JaBast
HayaJIo 33JHEMY Y ITPOJOITOBATOMY MO3TY. DTa CTaius Pa3BUTHS T'OJIOBHOI'O MO3Ta Ha3bIBAETCS CTa-
AMel MATH MO3TOBBIX Iy3blpeil. Bpems ux (popMupoBaHus coBlajaeT co BpeMEHEM IMOSIBJICHUS TPeX
n3ruOOB TOJIOBHOTO Mo3ra. B mepByio ouepenb oOpasyercss TEeMEHHOH M3rud B 00JIACTH CPEIHETO
MO3TOBOI'O ITy3bIpsi, BBIIYKJIOCTh €ro oOpailieHa jJopcaibHo. [locie Hero nosisisieTcs: 3aThblJIOUHBIN
n3rud MexkIy 3a4aTKaMu IPOJIOJITOBATOro0 M CIIMHHOTO MO3ra. BBIMYKJIOCTH ero Takxke oOpalieHa
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nopcainbHo. [TocneaHum obpasyeTcss MOCTOBOM M3rHO MeXy AByMs MPEAbIIyIIUMH, HO OH M3ruda-
eTCsl B BEHTPAJIbHYIO CTOPOHY.

[NonocTb HEPBHOI TPYOKHM B TOJIOBHOM MO3re Mpeo0pa3yeTcsi CHayala B TOJIOCTH TPeX, 3aTeM
nATH Ty3bipeit. [1oocTh poMOOBUAHOTO MY3bIPS JAET HAYAIO YETBEPTOMY KEIYJOUKY, KOTOPHIH
COE/IMHSETCS Yepe3 BOAOIPOBOJ CPEIHEro Mo3ra (MOJIOCTh CPEHEro MO3TOBOIO Iy3bIpsi) C Tpe-
TBUM XKEJTYTOYKOM, 0Opa30BaHHBIM MOJIOCTHIO 3a4aTKa MPOMEKYTOUHOro Mosra. [loyocts HemapHoro
MOHAyaJly 3a4yaTka KOHEYHOTO MO3ra COE/IMHSETCS Yepe3 MEk KEIyJOUKOBOE OTBEPCTHUE C MOJIOCThIO
3a4aTKa MpOMEKYTOUHOTo MO3ra. B 1anbHeimeM noaocTs KOHEUHOTO ITy3bIps JACT Ha4aio OOKOBBIM
KEJTyAOUKAM.

CTeHkM HepBHOM TPyOKH Ha cTaausx (POPMUPOBAHUSI MO3TOBBIX My3bIpelt OYIyT YTOMIATHCS
HarOoJiee paBHOMEPHO B 00JIACTH CpeIHEro Mo3ra. BeHTpasibHast 4acTh HEpPBHOW TPYOKH IIpeodpasy-
eTcs B HOKKM MO3ra (CpeIHUI MO3T), cephiii Oyrop, BOPOHKY, 33 JHIOI0 OO TUNodu3a (IIpoMexy-
TOYHBIIA MO3r). JlopcaibHas ee yacTh MPEeBPaIAeTCs B IUVIACTUHKY KPBIIIM CPEHEr0 MO3ra, a Takke
kpsimy 111 skemynodka ¢ cocyaucTsM cruieTeHreM U anugu3. JlarepaibHble CTEHKU HEPBHOHM TPYOKH
B 00J1aCTH IMPOMEKYTOYHOTO MO3Ta pa3pacTaioTcs, 00pasys 3puTesIbHbIe OyTphl. 371eCh MO/ BIUSHIEM
MHIYKTOPOB BTOPOTO pofa 00pa3yloTCsl BBIISTYMBAHKS — IJIa3HBIE My3bIPbKU, KaKIBIH U3 KOTOPBIX
JaCT HAYaJIo IJIa3HOMY OOKally, a B JaJIbHEUIIIEM — ceTJaTke ri1a3a. IHIyKTOphl TPEeThero poaa, Haxo-
ASIIMecs B IIA3HBIX OOKalax, BIUSIOT HA SKTOIEPMY HaJl COOOM, KOTOpasi OTIITHYPOBBIBAETCSI BHYTPb
OOKaJIOB, J1aBasi HAYAJIO XPYCTAJIMKY.

Koneunslii MO3r pa3pacraeTcsi B OOJbIIEeH CTETeHH, YeM OCTaIbHBIE OT/IEIIbI TOJIOBHOTO MO3Ta.
HapysxHble cIoM CTEHOK My3bIpeil KOHEYHOrO MO3ra 00pasyioT cepoe BemecTBo — kopy. Kopa 3atem
MOKPHIBAETCS] MHOTOUHMCIIEHHBIMU OOpO3JaMy M M3BIJIMHAMM, 3HAUMTENIBHO YBEJIMUMBAIONIMMU €€
MTOBEPXHOCTb.

Kretku, BO3HUKIIME B MpOIEcCe OTIIHYPOBBIBAHUSI HEPBHOU TPYOKH OT SKTONEPMBI, HO He
BOIIE/IINE B COCTAB HU TOM, HU JPYTOM TPYMIT KJIETOK, 00pa3yloT HEpBHbIN IpeOeHb, WM TaHTJIAO03-
HYIO TUIACTUHKY. DT KJIETKH PACIiofiaraloTcsl HaJl HEPBHOW TPYOKOM, Mo/ 9KToAepMoii. B mporiecce
TUCTOr€HEeTHUECKOH AU PEepEeHIIMPOBKY 3TH KJIETKH A3AyT HAvyal0 CIMHAIBHBIM TaHIJIUSAM M TaH-
[JIMSIM BEreTaTUBHON HEPBHOM CHCTEMBI. YacTh STUX KJIETOK MUTPUPYET B Pa3IMUHbIe YIaCTKH Tesa
3apofpiia 1 00pa3yeT MO3roBOE BEIIECTBO HAAMOYEYHUKOB, MEJTAHOIIUTHI U KJIETKU MepKesst 1mu-
JepMuca KOxXH.

TperbrM 00pa3oBaHKEM, JABIIMM HAYAJIO OTIEJBHBIM YacTsIM HEPBHOUM CHCTEMBI, SIBJISIOTCS
HelpaJibHbIE IIAKOABL. DTO YTOJIIEHUS SKTOAEPMAIBHOTO IIPOUCXOKICHH I, PACTIONOKEHHbBIE BOM3H
KPaHUAJIBHOTO KOHIIA HEPBHOU TPYOKH. M3 HelipabHBIX IJ1aKof OyIyT pa3BUBAThCsl HEKOTOPBIE I'aH-
[JIMU TOJIOBBI, Hanipumep, ranru V, VII, VIII, IX u X nap yepenHbix HEPBOB.

Kaaccudukamnust oT1eJ10B HEPBHON CHCTEMbI

B cBs3u c cyliecTBOBaHMEM B OpraHU3Me 4eJIOBeKa Pa3IMUHbIX MPEACTABUTEIbCTB HEPBHOM
CUCTEMBI, C MOP(OJOruYecKon, (PU3HOJIOTUYECKON, a TaKke (PUJIOTEHETHYECKOW TOYEK 3pEeHus,
BBIJICJISIIOT HECKOJIBKO KJIacCH(PUKALMIi HEpBHOM cHUCTeMbl. Tak, CyLecTByeT pa3je/ieHHe Ha ILIeH-
TpaJIbHBIN U Tiepudepruyeckuil otaesl. K nepBoMy OTHOCAT CIMHHOM M TOJIOBHOM MO3T, KO BTO-
POMY TraHIVIMMU (4yBCTBUTEJIbHBIE: CIIMHAJIBHBIE, YEPETTHBIX HEPBOB; BET€TATUBHBIE: UHTPaMYy-paJlbHble
Y BBIHECEHHBIE 32 TIPe/esIbl OPraHoB), MeprdeprIecKie HepBbI U CIUIETEHH S, UMHU 00pa30BaHHBIE.

Hapsany c stoii kinaccudukanueil, B 3aBUCUMOCTH OT (DYHKUMOHHMPOBAHUSI pa3/IMUHBIX ee
yacTeld HEPBHYIO CUCTEMY IMOAPA3AEIAIOT HA COMATUYECKYIO U BereTartuBHyl0. Comarnieckast HepB-
Hasl CUCTeMa BKJII0YAET B ce0s1 PeLeNTOPHBIN arapar, MpeCTaBIeHHbIN 3KCepO-1 MPOITPUOpPEIEeNTO-
pamu, ciofia OTHOCATCS Takxke adppepeHTHbIE (UyBCTBUTEIbHBIE, IIEHTPOOESKHbIE) HEPBHbIE BOJIOKHA,
YYBCTBUTEJIbHBIE TAHIVIMM, LIEHTPaJIbHblE OTAEIbl B COIMHHOM M TOJIOBHOM Mo3re U 3(depeHTHbIe
HEelpephIBAIOIIMECs] BOJIOKHA, UYIIME K pad0unM opraHam, T. €. 3pdpexropam. Kak nmpasuiio, addex-
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TOpaMU COMaTUYECKOM HEPBHOW CHUCTEMBI SIBJISIIOTCS CKEJIETHbIE MbIIIIBI. PyHKIMHU COMATUYECKOW
HEPBHOM CUCTEMBbI 3aKJII0YAIOTCS B TIOAEP/KAHUY U PETYJISLIMU JBUTaTeIbHON aKTUBHOCTH, IIPOSIBIISI-
IOLLEICs] B TIOIEPKaHMU TI03bI 32 CUET PETYJISLIMU TOHYCA, JOKOMOLIMMA M MAHUITYJISILIMYU B IPOLIECCE
LieJIHAIIPABJIEHHOM JI€ATEJIbHOCTH.

BereraruBHasi (aBTOHOMHAsl) HEpBHasi CHCTEMa BKJIOUaeT B ceOsl pPelenTOpHBIA armapar,
COCTOSIIIIMI U3 UHTEPOPELIETITOPOB; AHAJIOTMYHBIE COMAaTUUECKON HEPBHOU cucteMe adgepeHTHbIE
BOJIOKHA; YYBCTBUTEJIbHbIE [AHIVIMU; IEHTPAJIbHBIE OTIEJbl TOJIOBHOIO M CIIMHHOIO Mosra. Dde-
PEHTHBIN MyTh TMPEPHIBACTCS B BET€TATUBHBIX TAHIJIUSX, PACTIONIOKEHHBIX JIMOO OTAETBbHO JIPYT OT
apyra, 1100 0ObeIMHUBIINCH B COCTaBE MApHBIX CUMIIATUYECKUX CTBOJIOB. ABTOHOMHAsi HEpBHasI
CHCTEMa OCYIIECTBIISIET MHHEPBAIMIO BCeX keye3 (BHYTPEHHeW, Hapy)KHOW M CMEIIaHHOW CeKpe-
IIUM, BCEX BHYTPEHHOCTEH), pEryIupys UX MeTaOO0IN3M, ITIAJKYI0 MYCKYJIaTypy COCYIOB, KOXKH, aTH-
MUYHbIE KapAMOMMOLIUTHI cepiia. BereratBHas HepBHas cCCTEMa COCTOUT U3 ABYX OT/IEJIOB: Iapa-
CUMIIaTUYECKOTO ¥ CUMIIATUYECKOI'0; U B 3aBUCUMOCTH OT OTJe/1a (PYHKIIMM BEreTaTUBHOM HEPBHOW
CHCTEMBI pa3In4Hbl. HeKOTOphIMU aBTOpamMK OMMCHIBAETCS TPETHI OT/IEN — MeTacuMIiaTuyeckuid. Ero
BBIJIEJICHUE YCJIOBHO, TaK KaK OH HE MMEET IMPEJCTaBUTE/IbCTBA B LIEHTPAJIbHON HEPBHOM CUCTEME U
MOXET ObITh OTHECEH K OJHOMY U3 JIByX BBIINIEOOO3HAYECHHBIX.

Comarunueckasi U BereTaTUBHasl HEPBHAs CUCTEMaA B MPOLIECCE KU3HEAEATEIbHOCTH YeI0BeKa
MOCTOSIHHO B3aMMOJICHCTBYIOT, 0OECIIeurBasi ero HOpMasibHOE (PyHKIIMOHMpoBaHKe. Tak, Hanpumep,
1py BO30YK/I€HUU PEleNITOPOB BEreTaTUBHON HEPBHOM CUCTEMBI IIPH TOJIOIAHUM OpraHu3Ma (B TOM
yncie xemoperenTtopsl cocynoB) B LIHC ¢opmupyercs comatnueckuil OTBET (AKTUBUPYETCSI coMa-
THUUYECKHIA OT/EN), HATIPABJICHHBIM Ha TIOUCK U MIOTPEeOJICHUE TTUIIIH.

Heilp03H10KPUHHBIN OT/I€JI

B kauecTBe OT/Ie/IbHOM YaCTH HEPBHOM CUCTEMBI MOJKHO BbIJIETUTh HEUPOCEKPETOPHYIO YaCTh.

CyluecTByI0T HEMPOLUTHI, KOTOPBIE, IOMMMO CBOWCTB, XapaKTEPHbIX HJIs HEPBHBIX KJIETOK,
00J1a/1210T CHIOCOOHOCTBIO CHHTE3MPOBATh pa3/IMuHble OMOIOrMYECKH aKTUBHBIE BemiecTBa. OHU opu-
EHTUPOBaHbI PEMMYIIECTBEHHO Ha BBINOJIHEHUE SHIOKPUHHON (DYHKLIMU U BXOASAT B COCTaB AUQ-
(py3HOM SHIOKPHUHHOM CUCTEMBI BMECTE C KJIETKaMH APYroi TKaHEBOW MPUHAJIEKHOCTH. OIUHOY-
Hble TOPMOHOIPOLYLMPYIO-IIME KJIETKA HEPBHOTO MTPOUCXOKAEHH 00bequHsAoT B rpyniy [TO/IITA
(mortommenue 1 1eKapOOKCUIIMPOBaHKE MPEAIIECTBEHHIKOB aMUHOB) B COOTBETCTBUH C MX CIIOCO0-
HOCTBIO COYETATh CHHTE3 OJIMTONENTHIHBIX TOPMOHOB 1 HelpoaMUHOB. OHU MTPOUCXOAST U3 HEUPOO-
JIACTOB HEPBHOTO Ir'peOHs ¥ IMEIOT OTpeIe/ICHHbIE OTJIMUHS TI0 MOP(OJIOTHH OT THITUYHBIX HEHPOIH-
ToB. HelipocekpeTopHble KJIETKH O pa3MepaMm sIBJIAIOTCS OJHUMH U3 CaMbIX KPYITHBIX HEHPOHOB —
10 100 mxm. YacTo ux sfpa UIMEIOT HEMTPaBUIIbHYIO (POPMY, UTO YKa3bIBAET Ha MX BBICOKYIO (DYHKIIH-
OHAJIbHYIO aKTUBHOCTb. XpoMaTouiibHas CyOCTaHIIMsI CMellleHa K neprdepuy Tena 3a cYeT Haju-
YK B UUTOILIA3ME I'paHyJl, COAEpKAIMX HEUPOCEKPET Pa3In4HOM npuponsl. CEKpeT BBIBOOUTCS U3
KJIETKU ITyTeM SK30LI1MTO3a B KPOBb WY LiepeOpocnHabHyI0 kuakocTb. Knetku rpynmst [IOITIA B
IIpeJesax HEPBHOW CUCTEMBI BCTPEYAIOTCA B TOJIOBHOM MO3Ie. ITO KJIETKH HEMPOCEKPETOPHBIX AIEP
TANoTajgamMyca, COBMELIAoIIe POM3BOACTBO OEIKOBBIX TOPMOHOB C UHTEHCUBHBIM CUHTE30M CEPO-
TOHMHA U Ipyrux BAB. B 3Ty e cepuio BXOAAT KJIETKU JIPYyrMX OPraHoOB, BBHINOIHSIOIIMX WM HE
BBIIOJTHAIOIINX SHIOKPUHHYIO (PyHKIMIO: C-KJIETKU IUTOBUIHOM KeJe3bl, XpOMO(D(PUHHBIE KIETKU
MO3rOBOI'0 BEIIECTBA HA/ANIOYEYHUKOB, KEJIYJOYHO-KUIIEYHbIE SHIOKPUHOLMUTHI U JpyIue.

HeliposHIOKpUHOLMTEI HE 3aBUCAT OT BJMSHUS TPOIHBIX TOPMOHOB a/IeHOTMNO(uU3a, HO pea-
TUPYIOT Ha UMITYJIbCBI OT CUMITATUYECKUX U MTApacCUMIIATUYECKUX HEPBOB U3 LIEHTPOB BEreTaTMBHOM
HEPBHOI CHCTEMBI.

BesnkoBble rOpMOHBI OKa3bIBAIOT KakK JIOKAJIBHOE, TaK M o0lee JeiCTBUE Ha OpraHu3M. Mecrt-
HOE JIeVCTBUE OCYILECTBIISICTCA O OTHOLLIEHUIO K TKAHAM OPraHoOB, B KOTOPBIX PacIioaralorcsi Hei-
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POCEKpEeTOp-Hble KJIETKH. [JMCTaHTHO BIMSIHUE PACTIPOCTpaHsETCsl Ha oOmme (PyHKIMU OpraHu3ma,
BKJIIOYAs1 BBICILIYIO HEPBHYIO JI€SATEIbHOCTb. HepoCceKpeThl BBIONHSIOT PETYISTOPHYIO (PYHKLIMIO.

Cunancol

HepBHble KJIETKM COEAMHSIOTCS JIPYr C IPYTrOM U C JIPYTUMH KJIETKAMU TOCPEICTBOM CIie-
[UAJIBHBIX COEIMHEHMI — crHaricoB. CHHAICHl — CIIEIMAIM3UPOBAHHbIE 00pa30BaHUsI, 0OECIICUn-
BaloIle MPOBeJeHNe BO30YXIAIOIIEro WIM TOPMO3HOTO HEPBHOTO MMIYJIbCa C HEPBHOW KJIETKH
Ha MHHEPBUPYEMYIO, KOTOpasi, B CBOIO O4epe/b, MOXKET ObITh HEPBHOM, MBIIICYHON WM XKEJIE3H-
croii. Ecnmu mHHepBU-pyeMasi KJieTKa HEepBHAs, TO CHHAIC Ha3bIBAaeTCs MeXHEHpoHHbIM. Kpome
MeKHEHPOHHBIX CUHATICOB, 110 MECTY PACIIONIOKEHUSI BBIICISIOT HelipoaddeKTopHble (MHHEepBUpYe-
Mas KJIETKa MBIIICYHAs UJIH KeJle3UCTasi) U HelpopelenTopHble (KOHTAKT Mek/1y HEHPOHOM U BTO-
PUYHO-YYBCTBYIOIIEN pelieNnTOPHON KJIETKOM). MekHelpOHHbIe CHAIICHI, B CBOIO OUYepe/ib, IENSTCs
Ha aKCOCOMATUYECKHEe, aKCONEHIPU-TUYECKHE U aKCO-aKCOHAJIbHBIE B 3aBUCUMOCTH OT TOTO, C KAKOW
YaCThl0 MHHEPBUPYEMOHN KJIETKM KOHTAKTHUPYET aKCOH — COOTBETCTBEHHO C TEJIOM KJIETKHU, JEeH-
puTOM, akcoHOM. EcTh Takke NeHIpO-IeHIPUTUYECKUE, IEHIPOCOMATUYECKHEe U COMATO-COMATH-
YecKHe CHHAICBhl, HO OHU BCTPEYaloTcsl peAko M (PyHKIMs UX He BbisicHeHa. Heii-poaddekTopHbie
CHHAIICHI B 3aBHCHUMOCTH OT opraHa-3¢ekropa ObIBAlOT HEHPOMBIIIIEUHbIE, HEHPOCOCYIUCThIC, HEl-
pocekpetopHble. [1o neficTBrIo Ha UTHHEPBUPYEMYIO KJIETKY CHATICHI AEJIAT Ha BO30Y:KAAIOIIIE U TOP-
Mo3Hble. [To MexaHu3My mepenayuu CyIIeCTBYIOT XUMUYECKUE, JIEKTPUUECKUe U cMmeltanHbie. Hau-
OoJsiee 4acToO y BBICHIMX KUBOTHBIX M YeJIOBEKA BCTPEYAIOTCS XUMHUYECKUE CHHAICHI, B CTPOSHUU
KOTOPBIX BBIIEJISIOT TPYU OCHOBHBIX CTPYKTYPBI: IPECUHANTUYECKYI0 MEMOpaHy Ha TEPMUHAIY aKCOHA
OJIHOM KJIETKHU, TOCTCUHANITUYECKYIO IIa3MaJleMMy MHHEPBUPYEMOI KJIETKU U CUHANITUYECKYIO I1e/b
Mexay HUMH. [loTeHlMan NefcTBUSI He MOXKET PacHpOCTPAHATHCS Yepe3 CMHANTUYECKYIO IIefb C
MEKKJIETOUHOU KUIKOCTBIO (20-50 HM), ¥ MO3TOMY B XMMUYECKHMX CHHAICaX CJIOXKHBI U ONOCpe-
JOBaHHBIA MEXaHU3M Iepefayr MOoTeHIMasa IeHCTBUS Yepe3 MeIuaTopbl (TPaHCMUTTEPSI, TOCPe-
HUKU).

B 3aBucumMocCTH OT TPUMEHSIEMOT0 MOCPEAHUKA PA3INYAIOT aApeH-, XOJIUH-, T0(haMHUH-, THCTa-
MUH-, ypuH-, TAMK-, onmaraprudyeckue u apyrue cuHancbl. CamMmu MeIMaTOPbl MOI'YT UMETh pa3-
JIMYHYIO npupody. EAMHCTBEHHBIM Mpe/cTaBuTeeM KJiacca CIOXKHBIX 3(UPOB Cpelyd MeIuaTopoB
SIBJISIETCS] AlIETWJIXOJIMH, CaMblid paclipOCTPaHEHHbI MOCPEIHUK B OpraHu3Me dejoBeka. Kpome
CJIOXKHBIX 9(PUPOB, MEUATOPBI OTHOCAT K OMOreHHbIM aMUHaM (10paMuH, HOpaApeHaIMH, U30-TIPO-
MUWIHOPAJIPEHANH, CEPOTOHUH, TUCTaMKH), amuHOKUcIoTaM (AMK, riyramuHOBas1, acmaparvHo-
Basi KMCJIOTHI, JIMIUH, apTUHUH), lenTtuaam (sHKedanunsl, s3Ha0pdunbl, BUIL, Bemectso P, anruo-
TEH3UH, COMATOCTaThH), mypuHam (AT®) u BemecTBam ¢ Masion MosnekynspHoir maccoit (NO, CO).
Menuatopbl Tak ke, Kak ¥ CHHATIChI, IOJIpa3/iesiioT Ha Bo30y:kaaorye (AX, rTyTaMUHOBAasI KUCIOTA,
apruavH) 1 TopmosHble ('AMK, mnuH, BemectBo P, ceporonnn, AT®, nodamun). Ecte megua-
TOPBI, KOTOPBIE B 3aBUCIMOCTH OT PELIENTOPOB MOCTCUHANTUYECKON MEMOPaHbl MOTYT OKa3bIBaTh KaK
BO30Y:KAAIOIIHIA, TAK ¥ TOPMO3HOM 3(pheKT (HOpagpeHaTNuH, U30IPONII-HOPAAPEHATINH, TUCTAMUH).

[Mo npuHMy [leiina, oquH HEHPOH Ha MPECHHANTHYECKUX MeMOpaHax BCeX CBOMX KOHTaK-
TOB CIIOCOOEH BBIJIEJIATD JIMIIL OJFH OIPE/ICICHHBIN MEIUaTOP, OKa3biBask BO3OYKIAOIINI WU TOP-
Mo3HOU 3¢ deKT, HO Onaromapsi pa3IMYHbBIM BHIAM PELENTOPOB MMOCTCUHANTU-YECKUX MeMOpaH |
JEWCTBUIO JIBOSIKO BJIMSIONIMX TPAHCMUTTEpOB MpUHIUI [leitia MoxeT OblTh HapyilieH. bonee Toro,
B HACTOsAIIee BpeMs JOKa3aHo, YTO, TOMHMO KaKOTo-JIUOO OIPEe/IeIeHHOTO MeraTopa, B CHUHAIICax
BBIJIEJISIETCS COMEAUATOP OEIKOBOU MPUPOABL, (PYHKIIMSI KOTOPOTO 3aKJII0YAETCS B KaTaTU3alluy Peak-
[IUM CUHTE3a MeIMaTopa.

MenuaTtop JIOKaJIM30BaH B BE3UKYJIaX HA TEPMHUHAIM AKCOHA. DTH BE3UKYJIbl HAXOOATCS B
COCTOSTHUM OPOYHOBCKOTO JBWXXEHUS, U YaCTh UX IMOCTOSTHHO OTITHYPOBBIBAETCSI B CHHATITUYECKYIO
111eJ1b, (PUKCHPYETCsl Ha IOCTCHHAINITHYECKOH MeMOpaHe, BO30ykKIaeT ee perienTophl, co3iaBast (PoHO-
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BYI0O OMO3JIEKTPUUYECKYI0 aKTUBHOCTh. CKOpPOCTh OTHIHYpPOBBIBAHHUS JIOBOJIBHO Maja: B 1 mc ot 1
10 3 BE3UWKYJ MOAXOAMT K IMTOIUIA3MATHUECKOW MeMOpaHe, B3aUMOJICHCTBYET C Hell U MOCTyHaeT
B CHHANTUYECKYIO 1esb. KomuecTBo mocpejHMKa B OTHOM IMy3bIpbKe YCJIOBHO 0OOO3HAYAIOT KBaH-
ToM MeauaTopa. [Ipumenumo k anetriixonuny 31o okosio 2000 ero monekyn. Kpome Be3ukyii, LIUTO-
1a3Ma MpeCcUHaNTHYECKOro OKOHYaHUs 60rata MUTOXOHAPUSIMUA, MUKPOTPYOOUKaMH, MUK pOQuIIa-
MeHTamu. [11a3mMoneMma TepMUHATAK-COHA UMeeT OOJTBIIIOE KOJTMUECTBO KaJbIMEBhIX KAaHAJIOB, Ha
Hen OTCYTCTBYIOT ITOTCHIUAJI3ABUCUMBIC HATPHUCBLIC U KAJIMEBBIC KaHAJIbI, IIO9TOMY Ha IMPECUHAIITU-
Yecko MeMOpaHe MOTEHIMAI JEeWCTBUSI TeHepUpoBaThCcsl He MOXkeT. BricBoOOXIeHNe MeanaTopa
BE3UKYJI TPOUCXOIUT 1101 HGIZCTBHCM IIoTeHIIMaJIa IIGIZCTBPIH (HepBHOFO I/IMHYHI)C&), npumeamero mno
akcoHy. Bonbiast posb B OCBOOOKICHUM MeIUaTOpa MPUHAICKUT MOHAM KaJIbIHsl, KOTOpbIE MpU
noaxoae InoTeHIualia )ICI';ICTBHH K IPECHMHANITUYCCKOMY OKOHYAaHUIO 6LICTpO MOCTYIAIOT B KJICTKY
YEPE3 OTKPLIBAIOIIHNECCA KAaJIBIIUEBBIC KaHAJIbI. Honnr KaJIblIuA aKTUBUPYIOT BHYTpI/IKHeTO‘lHHﬁ TpaHC-
MOPT BE3WKYJI TOCPEICTBOM MHUKPOTPYOOUYeK M MHUKPO(DHUIAMEHTOB, MPH 3TOM XaOTUYHOE JBUXKE-
HUE IIPECMHANTUYECKUX ITy3bIPKOB MEHsIETCS Ha yropsioueHHoe. [loaxons K nuroniasmMaTuyeckon
MeMOpaHe, Be3UKYJIbl B3aMMOJICHCTBYIOT C HEl, 3aTeM OTIIHYpoBbIBaoTcs. B 1 mc 10 250 kBaHTOB
MeMaTopa MOKMJAIOT MPecUHANTUYeckoe oKoHYaHue. CyIlecTBYeT 3aBUCMMOCTb MEX/y Koluye-
CTBOM MOHOB KaJIblIM A, ITOCTYIIMBIIUX B TEP-MUHAJIb U3 BHEKJIETOYHON Cpe€abl, U KOJIMYECTBOM KBAaH-
TOB BBIACJIMBIICIOCA ME€OHUaropa. TaK, HaIlpuMep, B XOJIMHIPIruiCCKUX CHUHAICax Ha 1 xBauT BBIJIC-
nuiuerocss AX npuxoauTcs 4 MOHA KaJIbLUs.

MuHys1 CHHANITHUYECKYIO IIeJb, MeIUaTOp MONagaeT Ha MOCTCU-HANTHYeCKylo MeMOpaHy. OHa
MMeeT CKJIQJuaThlil XapakTep, Ha Hell pacrojiokeHbl ABa BHIa Oenka — Oesok-perientop U dep-
MEHTATUBHBIN OEJIOK, BHIIOIHSIIONIMIA (DYHKIIMIO pa3pyIleHUst MeIuaTopa (X0o-JIMHICTepa3a, KaTexo-
JokcuMeTwiITpancdepasza u ap.). B xommHapruueckux cuHarcax (PyHKIMIO y3HaBaHUSI MeauaTopa
BBITIOJIHSIET XOJMHOpelenTop. B3anMozeiicTBre penentopa ¢ MeAUaTopoM OOYCIIOBJIEHO CHJIAMU
QJICKTPOCTATUYCCKOIO NPUTAKCHUA U OTTAJIKMBAHUA. " XOJIMHOPEUCHTOP, U alICTUIXOJINH UMCIOT
scTpaduibHbIe KOHIBI (001a/1a10T U MOJIOKUTEbHBIM, M OTPULIATENIBHBIM 3apsiIoM), KOTOpPBIE CIO-
COOHBI TIPUTATUBATBCSA APYT K APYry. B 3aBUCUMOCTH OT TOrO, KAKMM BeIIIeCTBOM, KPOMe arleThII-
XOJIHA, PEererTop CrocoOeH BO30YKIAThCS, BHIICISIOT HUKOTHH3ABUCUMbIC U MyCKapUH3aBUCHMBbIC
XOJIMHOPEUCTITOPHI. I[HH MEPBLIX TAKUMH BCHICCTBAMM ABJIAIOTCA HUKOTUH, TE€KCOHUI (FaHFJII/IO6JIO-
KaTopsl), JJIs1 BTOPHIX — MYCKapHH, aTporuH U J1p. Kpome Oesnka-penientopa, NOCTCHHANITHYECKAST
MeMOpaHa CONEPKUT OEJIOK, CIIOCOOHBIN Pa3pyIliaTh MOJEKY/Ib Meauaropa. B XOIMHIprudecKux
CHHAIICaxX 3TO XONMMHACTepa3a. Mimest mogoOHOe XOIMHOPEUENITOPY CTPOSHUE, OHA TaKXkKe B3auMOJIeH-
CTBYET C alleTHJIXOJIMHOM, pa3pyllasi ero Ha XOJIMH M YKCYCHYIO KUCTOTY. Ha moctcu-HanTruueckon
MeMOpaHe KOJTMYECTBO MOJIEKY.T XOJTMHOPELENTOPa M XOJMHICTePas3bl OAMHAKOBHI.

B anpeHspruyeckux cuHarcax MmoCTCHHANTUYecKas MeMOpaHa TakKe COIEPKUT PerenTOphl
(agpeHopeLenTopsl) U (bepMEHTHI, pa3pyLLIAOIIMe MEIUATOPbl HOPAAPEHAINH U U301 PONUIHOpaape-
Ha/luH (KatexosokcumeruiTpancpepasa — KOMT®). AnpeHopenienTopsl, Kak ¥ XOJIMHOPELENTOPbI,
pasnuunbl. 1x cymectByer 4 Buga: oj-, 0o-, B1— U 32-aApeHOPELEenTOopbl. 0-aApPEeHOPELENTOPI pea-
TUPYIOT HA MEAUATOP HOPAIPEHATNH; B-aJpeHOPELeNTOPb, KpOMEe HOPaJApEeHAIMHA, BO30YKAAI0TCS
M3OMPONWIHOPAIPEHATMHOM, A0(aMIHOM U a/IpEHATMHOM, KOTOPbII BOOOIIE He SIBJISIETCS MeAna-
TOPOM, HO ABJIACTCA KOHECYHBIM 3BE€HOM LCIIOYKH KATCXOJIAMUHOB, MOJTYYa€MbIX U3 AMUHOKHCJIOTHI
(beHmaaHuHa; 17151 €ro pa3pylleHus: Ha MOCTCHHANTUYECKOM MeMOpaHe apeHepruyecKrux CHHAI-
COB €CTh CIEIUAIbHBIN (hepMeHT — MOHOaMUHOOKcrAaza. (MAO).

Bce angpeHopenienTopbl JIOKaaM3ylOTCS HA TMOCTCHMHANTHYECKMX MeMOpaHaX, HCKIIIOYeHHUe
COCTABJISIIOT JIMIIIb Olo-aIPEHOPELENITOPbl, KOTOPble MOTYT PacIonarathCsi Ha MPECHHANTUYECKUX
MeM6paHax XO-JIMHIPIrU4YCCKUX, aAPCHIPIrUYCCKUX, CEPOTOHUHIPIUYCCKUX CHUHAIICOB, BBIITOJIHAA
TOPMO3HYIO (DYHKIIMIO IPU BbIAETICHUH AlleTHIXOJIMHA, HOp-aJlpeHaiHa, cepoTonnHa. Kpome mpe-
CUHAIITUYECKUX M€M6paH YKa3aHHBIX CUHAIICOB, Olp-aAPCHOPECUCIITOPLI MOI'YT HAXOJUTHCA Ha IOCT-
cuHanTudecknx memOpanax [THC.
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0.1-pacrosaraloTcs Ha MOCTCHHANTUYECKMX MeMOpaHax CHHATICOB Cepila; BO30yXIeHUE ITUX
PELIENTOPOB BbI3BIBAET PACIIMPEHUE KOPOHAPHBIX COCYIOB.

(32-alpeHOPEleNITOPBI PACTIONAraloTCs B CUHAIICAX IPYTrHX OpraHoB. Bo30yskieHne 3Tux peren-
TOPOB BBI3bIBAET 3(P(PEKTHI, aHATIOTUYHBIE IEHICTBUIO BOJIOKOH OT I1I-a/IpEHOPELIEIITOPOB.

B TAMK-3pruueckux cuHarncax NoCTCHHANTHYecKasi MeMOpaHa Takke COAEPXKHUT PelienTOpbI
Kk Meauaropy. 91o 'AMK a— u 3-peuenrtopst. Ilepsrie nokanusytorcs auis B [THC, Bropsie, kpome
LIEHTPAJIbHBIX OTAEJIOB HEPBHOIM CUCTEMBI, HAXOAATCS B TAaHIIMSAX CEPALIA, KUIIEYHUKA U T. 1.

H;— 1 Hy-peuienitopsl cofepkaTt NOCTCHHANITHYECKUE MEMOPaHbl THCTAMUHIPIMUECKUX CUHATT-
coB. Bo30yxaenue stux perentopoB B cuHarcax JKKT oka3plBaeT MPOTHUBOIOTIOKHBIN XOIMHOBBIM
HEPBHBIM BOJIOKHAM 3(P(PEKT.

B cepoTOHMHIpruvecKux CHHarcax NoCTCHHAITHYecKasi MeMOpaHa HeceT YeThipe BU/ia pelerl-
TopoB K ceporoHuny: SHT |, SHT,, SHT,, SHT,. Takue cuHancel HaXOAATCSA B OCHOBHOM B OpraHax
KKT.

Hodamunaprudeckue cunancel cogepxkar Ilj— u [I-petientopsl k nogamuny. It 0Opazo-
BaHUs JIOKaMU3yoTcs B Oonbiiom komuuectBe B IIHC (uepHas cyOcrtaHius cpefHero, Oa3asibHbie
siipa KOHEYHOro Mo3ra). B pe3ynbTrare B3aMOIENCTBUS BHILIEYIOMSIHYTBIX PELIENITOPOB CO CIEIU-
(bUUHBIMM 17151 STUX PELIEITOPOB MEAUATOPAMU MEHSIeTCS] IPOHUIIAEMOCTh XeMOBO30OYAMMBIX KaHa-
JIOB, JIOKAJTM30BAHHBIX HA MOCTCHHANTHYECKOW MeMOpaHe. Kak mpaBuiio, mMpOMCXOOUT OTKPBITHE
HATPUEBBIX, KAJIbIUEBbIX KAHAJIOB, U 3TU MOHBI MOCTYNAIOT BHYTPb KJIETKU. B psne ciiyyaeB BO3-
MOHO 3aKpbITHE KaHasioB. [lepemeliieHre MOHOB Yepe3 MOCTCUHANTUYECKYI0 MEMOPaHy BbI3bIBAET
BOZHUKHOBEHHE JIOKAJIBHOTO JIEKTPUYECKOTO OTBETA, KOTOPHIA MOXKET HECTU KakK BO30Y KON
(COMPOBOKAAIOIIMIACA AECTONSIpU3aIIeld MeMOpPaHBbI), TAK X TOPMO3HOM (TUIIepHONSIpU3aIiis) Xapak-
tep. Hdenonspusaius meMOpansl (BO30y:Kaawoluii noctcuHanTuueckuil norennuman — BIICIT) Boz-
HUKaeT Onarofapsi akTUBAILIUM XEMO3aBUCH-MbIX HATPUEBBIX KAHAJIOB, Yepe3 KOTOPBIE OCYIIECTBIISI-
eTCs TaBUHOOOpa3HOE IBMKEHNe HATPpH S B KJIETKy. 3HaueHue B (popmupoBanuu BIICIT umeioT Takxke
WOHBI KaJIblI¥s1, IOCTYMAILIUE B KJIETKY, U BbIXOAsMe HOHbI Kanus. JmurensHocts BIICII cocras-
JIIET OKOJIO 5 MCEK, aMIuIMTyJa — npumepHo 20 MB.

TopMO3HOM MOCTCUHANITUYECKUI MOTEHIIUAT (DOPMUPYETCs B pe3yJibTaTe rUneprossspu3auun
MeMOpaHbl 32 CUET BBIXOAA MOHOB KaJIMs MO FPAAUEHTY KOHIIEHTPAIMK U3 KJIETKU U BXO/1a MOHOB
XJIOpa BHYTpPb KJIeTKU. CamMylo Ba)KHYIO pOJib UTPAIOT UOHBI XJ10pa. Bo3dmoxxHO Bo3HUKHOBeHME TIICII
0e3 runeprnosspu3aluy. IT0 BOSHUKAET, KOra MeMOpaHHbI IOTeHIIUA HepoHa Ooliee OTpHIiaTe-
JIEH, YeM PaBHOBECHBII XJIOpHbIN noTeHuuan (70 MB). B 3ToM ciydyae MOHBI XJ10pa MOKUIAIOT KJIETKY
Yyepes OTKPBIThIE KaHAJIbI, PA3BUBAETCS ACTIONSIPU3ALIM MEMOPaHbI 10 YPOBHSI pABHOBECHSI IOTEHIIH-
aJIOB TIO XJIOPY, HO CHHAIIC Oy/IeT BCE PaBHO TOPMO3HBIM, TaK KaK JaJIbHEHUIIAs ASTONSIPU3aIUs MeM-
OpaHbl HEBO3MOXHA M3-32 HEUTpAIM3alUY 3apSA0B BXOANIMX MOHOB HATPUs BXOISIIUMHU MOHAMU
xJjiopa u Beixogsamum Kanuem. mrensHocts TIICII cocraBnsier 2—-5 ¢, amrmmtyga pasHa 10 mB.

Takum 00pa3oM, CYIIHOCTh MeXaHW3Ma Mepefayd UMIYJIbca 4Yepe3 XUMUYECKUI CHHAIC
3aKJII0YAeTCsl B TPeoOpa30BaHUM MEKTPUIECKON SHEPTUU B SHEPTUI0 XMMUUECKUX CBSI3€, 00yCIOB-
JIMBAIOUIYIO B3aMMOJIENICTBUE MEIMATOPA C PELIEITOPOM, a 3aTEM — OIISATh B EKTPUUECKYIO SHEPTUIO
popmupyromerocs norenumaina aeucrsus (TTICIT u BIICII).

DneKTpUYecKre CUHAICH ObLIM OTKPBITHL k. Dkkiacom B 1961 r. IaBHBIM OTIMYMEM HX
OT XMMHUYECKUX SIBJISIETCS OTCYTCTBUE MOCPEIHUKA; OCYIIECTBISAETCS MpsMas nepegada MoTeHIM-
aja JENCTBUSI C OOHOM KJIETKU Ha JPYrylo. [71aBHBIM CTPYKTYpHBIM OTJIMYMEM MOXXHO CUUTATh
Y3KYI0 CHHANTUYECKyIo 11efb (2—4 HM). Yepe3 Hee B MEKTPUUECKUX CHHATCAX MPOTSHYTH ONTKO-
Bbl€ KaHAJbI (IMaMeTp 0 2 HM), CIIOCOOHBIE MPOIMYCKaTh MOHBI M HU3KOMOJIEKY/ISIPHBIE BEIIECTBA.
I1]1 He 3aTyxaeT B MEKKJIETOUHOW KUAKOCTY CUHANITUYECKON 11IEJIU, BXOAUT BHYTPb MHHEPBUPYEMOIA
KJIETKH, 3aTEM Yepe3 MOCTCU-HANTUUECKYI0 MeMOpaHy BBIXOJWT Ha €€ MOBEPXHOCTb, BBI3bIBASI [IETIO-
JISIpU3ALUIO.
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B opranusme uenoBeka 31€KTPUUECKUX CHHAIICOB 3HAUUTEIBHO MEHbIIE, YEM XMMHUYECKUX,
npu4eM B SMOpHoreHe3e ux OoJblle, YeM B MOCTHATAIbHOM nepuoe. OHM BCTPEYaloTCsi B CTPYKTY-
pax LIHC (siapa TpOMHUYHOTO, TIa30/IBUTaTeIbHOIO HEPBOB, BeCTUOYIsIpHbIE siapa [elitepca), BcTa-
BOUHBIE TUCKH (HEKCYCHl KapAAMOMUOLIUTOB) TaKKe MPUMEP NIEKTPUUECKUX CUHAIICOB.

DNeKTpUYECKHe CHHAICH 00NaJal0T PSAAOM IMPEUMYIIECTB Mepe] XUMHUECKUMMH (BBICOKast
JaOWJILHOCTh M3-3a MaJIOW CHMHANTUYeCcKOu 3anepkku — 0,1 mMcek, HU3Kask yTOMJISIEeMOCThb, HAIexk-
HOCTh Tlepefjau), HO W 00JIaal0T HEKOTOPHIMU HEIOCTATKaMH, TJIABHBIM CPEAM KOTOPBIX MOXKHO
Ha3BaTh MOYTHU MOJHOE OTCYTCTBUE OJHOCTOPOHHETO MPOBeAeH! I BO30Y:KAeH!sI. BO3MOXHO, IMEHHO
3TO CHIrPAJIo IJIABHYIO POJIb B TOM, YTO B IPOIIECCE IBOJIOLMU MEKTPUUECKUE CUHATICH OOJIbIIIEH
YacThi0 BOBHUKJIM U3 HEPBHBIX CUCTEM BBICHIMX TO3BOHOUHBIX.

Kpome MexkHElpOHHBIX CHHANCOB (MHHEpBUpYeMasl KJIETKa — HEUPOH), CYILECTBYIOT TaKxke
HelipoaddeKkTopHble U HelpopenenTop-Hble. HelipoadekTopHble cHMHAICHl MOApa3AesAoTCcsS Ha
HEPBHO-MBIIIEYHbIE (MUOHEBPAJIbHBIE) U HEPBHO-KeJle3UCThle. MHOHEBpaJIbHBIN CUHAIIC [TPECTaB-
JsieT coOOl KOHTAKT MHOTOYMCIIEHHBIX BETBJICHUH OCEBOTO IMJIMHAPA aKCOHA M YYacTKa MbIIIey-
HOT'O BOJIOKHA. Pa3BeTBiIeHHbIE TEPMUHAIM AKCOHA, MOTPYKasCh B MbIILIEYHOE BOJIOKHO, BOBJIEKAIOT
3a cOOOH CapKOJIeMMY; 3TOT YYaCTOK M SIBJISIETCS MOCTCHHAI-THUYECKOW MeMOPaHOH MUOHEBpaIIb-
Horo cuHarica. ITna3smoneMMbl KJIETOK (Tpe— M MOCTCUHANTUYECKUE) pa3AesieHbl CUHAITUYECKOW
mesnbio nopsiaka 50 M. Kpome Toro, cymecTByloT BTOpHUYHbIE CHHAI-THUYECKHE ITIe/I1, 00pa30BaH-
Hble MHOTOUMCJIEHHBIMU CKJIAJJKaMU CApPKOJIEMMBI U MPEACTABIISIONINE COOO0 BETBICHHS IEPBIUYHOM
CHHaNTU-4yeckor menu. [IpecuHanTnyeckoe OKOHYaHWE aHAJOTMYHO TAKOBOMY B MEKHEUPOHHBIX
cuHarcax. Besukynsl cogepkar meauarop anerwi-xoinuH. Capkoriasma BO3J€ MOCTCHHAITHYe-
CKOM MeMOpaHbl COIEPKUT OOJBIIIOE YUCIIO MUTOXOHIPUH, CKOTIEHHE OBAJIbHBIX sIEP; MBIIIIEYHOE
BOJIOKHO B 3TOM MECTE HE UMEET TUITMYHOW NONePEeYHON UCUEPUEHHOCTH.

[NoctcunanTiueckass MeMOpaHa MUOHEBPAJIBHBIX CHHAIICOB TaK ke, KaK ¥ B XOJIMHIPIHUECKUX
MEXKHEHPOHHBIX CHHAIICAX, COAEPKUT OEKHM XOIMHOPELENTOp U XOJIUHICTEpasy. MexaHusm mepe-
Ja4yM IOTeHIMAaJIa AEUCTBUS HEPBHO-MBIIIEYHOIO CUHAIICA aHAJIOTUYEH TAKOBOMY B MEKHEHPOHHBIX.

OcoOeHHOCTBI0 MUOHEBPAIBHBIX KOHTAKTOB B IJIAJKOH MBIIIEYHON TKAHU SIBJISIETCS] TO, YTO
TEPMUHATM AaKCOHA OKOJIO MUOLIMTOB 00Pa3yIOT BAPUKO3bI — YeTKOOOpa3HbIe paclIpeHusi, Coiepka-
II1€ BE3UKYJIbI C ALIETUJIXOJIMHOM Y HOPAJAPEHATMHOM.

HeiipocekpeTopHble CHHAIChl YCTPOEHbl 3HAYMTENIBHO MPOILIE, YeM MHOHeBpasibHble. OHU
MIPE/ICTABIISIOT COOOH JIMIIL YTOJIIEHNE Tep-MUHAJIEH aKCOHA, ColiepKalliee B OCHOBHOM alleTHJIXO-
JMH. MemaTtop HEpBHBIX OKOHUAHH TIOCTYTAET HETTOCPEJCTBEHHO B MEKKJIETOUHOE IPOCTPAHCTBO.

HeiipopenienTopHsle CHUHAIICH, MPEJICTABIAIONIME COOOM KOHTAaKT HEPBHOW KJIETKH C BTO-
PUYHO-YYBCTBYIOILIEH KJIETKOW OpraHOB BKyCa, PABHOBECHS U CIlIyXa, a TaKKe KOHTAKThl HEPBHBIX
KJIETOK CO CIIEIIUAIbHBIMU KJIETKAMU COEAMHUTEIBHOM, MBIIIIEYHON TKAHEN M HEKOTOPBIMU KJIETKAMU
My. B opranax BKyca, cyxa ¥ paBHOBECHS IIOTEHIMAJ JEWCTBUS BOSHUKAET HA CEHCOUTETNAITb-
HOW KJIETKE 1 00YCJIOBJICH JIMOO N3MEHEHNEM ee OMOXMMIUYECKOTO COCTaBa, TMOO peakiue ¢ perern-
TOPOB Ha MOBEPXHOCTH KJIETKU (BOJIOCKOBBIE KJIETKM OpraHa CciyXa U paBHOBECHS) MPU B3auMOJIE-
CTBUM UX C MEAMATOPOM M3 BHEKJIETOUHOM Cpebl (AETUIXOUH, COAEPXKAIUICS B SHI0IUME).

[NoTenrman aefcTBUS ¢ MEMOpaHbl CEHCORIMUTENNATIBHON KJIETKU TIEPEXOJUT Ha HEBPUJIEMMY
HEPBHOTO OKOHYaHUs, 3aryckas apepeHTHbIN UMITYJIbC.

K koHTakTaM OTpOCTKOB HEPBHBIX KJIETOK C KJIETKAMH IJIMU U COEAMHUTEIbHOW TKAHU OTHO-
CSITCSI YYBCTBUTEJIbHbIE MHKAIICYJIMPOBAHHBIE OKOHYAHUS B BUJE IJIACTUHYATBIX M OCSI3aTEIbHBIX
tesnel. B o0oux ciydasx HepBHAsi KJIETKa HANpPSIMYI0 KOHTAaKTHPYET TOJBbKO C BHIOM3MEHEHHBIMU
JIEMMOIMTaMU, COSAMHUTENIbHAS TKAaHb 00pa3yeT KarlCy,Ty OKOHYAHHUS.

KoHTaKkT 4yBCTBUTE/NBHBIX HEPBHBIX KJIETOK C KJIETKaMU MBILIEYHON TKaHU ChOPMHUPOBAJICS
B BUJIE PELIENTOPOB HEPBHO-MBIIIEYHBIX BEPETEH. MBIIlIeUHbIE BOJIOKHA, YYaCTBYIOIIME B KOHTAKTe
U OKPYXEHHBIE COEMHMTENIbHO-TKAHHOM KarlCy/loi, Ha3bIBalOTCsl MHTpady-3ajJbHbIMU (JBa TUIA:
C SIIEpPHOM CYMKOW M C SIIEPHOM 1ernodkoi). MMmysibc Ha MeMOpaHe HEpBHBIX KJIETOK HEPBHO-
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MBIIIEYHbIX BEPETEH BO3HMKAET BCJIEACTBUE CKOJIBKEHUSI MHTPA(y3aJbHbIX MBILIEUHBIX BOJOKOH
BJI0JIb HEPBHOTO OKOHYAHMUSI.

CylecTBYIOT Takke HEPBHO-CYXOKWJIbHBIE BOJIOKHA, B OCHOBE KOTOPBIX JIEKUT KOHTAKT pas-
BETBJIEHHOI HEPBHOW TEPMUHAJIU C KOJLJIA-TEHOBBIMU CYXOKUJIASIMH.

Boaokna n npoBeacHnue uMIIyJibCa

[IpoBeneHre HEpBHBIX UMITYJIbCOB OCYLIECTBIISETCS MPHU MMOMOLIY OTPOCTKOB HEPBHBIX KJIETOK
— HEepBHBIX BOJIOKOH. [10 OCOOGHHOCTSIM CTPOEHUS U PACTIONIOKEHUST OCEBBIX IIMIIMHIPOB B COCTaBe
HepBa (10 OTHOLLIEHMIO K IIIBAHHOBCKUM KJIETKaM) pa3jiMyaloT BOJIOKHA MSIKOT-HOTO (MUEJIMHU3UPO-
BaHHBIE) M OE3MAKOTHOro Tumna. Kak mpaBuiio, HEpBBl BKJIIOYAIOT BOJIOKHA OOOUX THUIIOB B Pa3HOM
KOJIMYECTBEHHOM COOTHOIIIEHUU. MUeIMHOBbIE BOJIOKHA MPe00sIajaloT B YyBCTBUTEIIbHBIX U JIBUTA-
TEJIbHBIX HEPBAX OPraHOB YYBCTB, CKEJIETHBIX MBIIII] M BEreTaTUBHOM HEPBHOU cucTeMbl. be3muenu-
HOBBIE IMPEMMYIIECTBEHHO BCTPEYAIOTCSI B COCTABE HEPBOB CUMITATUYECKOrO OTZEIA.

BosokHa MSIKOTHOTO 1 O€3MSIKOTHOTO THIIOB COCTOSIT U3 OIMHAKOBBIX CTPYKTYPHBIX KOMITOHEH-
TOB: OTPOCTKA HEPBHOM KJIETKH (OCEBOTO IIWIMH/IPA), ITBAHHOBCKUX KJIETOK (JIEMMOIMTOB) M Oa3aJib-
HOW MeMOpaHbI (TOHKOH IIACTUHKH, COCTOSIILIEN U3 PHIXJION BOJIOKHUCTON COEAMHUTEIbHON TKAHU U
MOKPBIBAIOLIEH Ka)XJJ0€ HEPBHOE BOJIOKHO CHApYkH). MHUEIMHOBOE BOJIOKHO MPEICTABIIEHO OCEBBIM
VTUHPOM, OKPYKEHHBIM MUEITMHOBOI 0007104K0iA. [IIBaHHOBCKHE KJIETKH, OKPYKAIOIIHE OTPOCTOK
HelpoluTa, 00pa3yIoT AyIUIMKATypbl IUTOIUIA3MA-TUYECKON MeMOpPaHbl, Ha3bIBa€Mble ME3aKCOHAMU.
MHOroKpaTHO 00epThIBasICh BOKPYT OCEBOTO IMJIMH/APA, ME3aKCOH (DOPMHUPYET MHUEIUHOBYIO 000-
JIOUKY HEPBHOT'O BOJIOKHA, IPEJICTABJIAIONIYI0 COOOM TUIOTHBIN JIMITUIHO-0eIKOBbIN (yTasp. Ha mpo-
TSKEHUU MSKOTHOT'O HEPBHOTO BOJIOKHA YE€pe3 MPUMEPHO PaBHbIE MHTEPBAJIbI UMEIOTCS YYACTKU
VICTOHYEHHU I MUEJTMHOBOTO CJI0S1, IIMPUHA KOTOPBIX COCTABJISAET OKOJIO 1 MKM. DTH YYaCTKH MOy YUIIH
Ha3BaHUe repexBaToB PanBbe. OHU UMeEIOT O0JbITIoe (DYHKITMOHATIBHOE 3HAYEHUE TPU MTPOBEICHUM
HEPBHOIO MMITyJibca. PaccTosiHME OT OHOrO 0 JPYroro nepexnara Ha3bIBAETCS MEXKY3JIOBBIM CET-
MEHTOM. MSIKOTHBIE BOJIOKHA MOTYT pacriojlaraTbCs Kak B IpeJiesiax [EeHTPaIbHOM HEPBHOM CHCTEMBI,
TaK ¥ BHE e€e. B 3aBUCHMMOCTH OT 3TOro cpey HUX pa3iMyaloT LEHTpajbHble U NepudepruyecKue.
MuenrHOBbIE BOJIOKHA XapaKTEPU3YIOTCS BBICOKOM CKOPOCTBIO NMPOBeAeHUA UMITYJIbCoB (60-120 m/
¢). DTa 0cOOEHHOCTH 00YCIIOBJIEHA M30JIUPYIOIIeH (DYHKIMEH MUEIMHO-BOTO CJIOSI M HAJTMIHUEM Tiepe-
XBaToB PaHBbe.

Be3MsaKOTHBbIE HEpPBHBIE BOJIOKHA ITOCTPOEHBI Ooiee MPUMUTUBHO. OHU TpeICTaBIIeHBI 1Ie0Y-
KOI1 IIIBAHHOBCKMX KJIETOK, B KOTOPYIO BIABJIEHO OT OJHOTO U 00Jiee OCeBbIX LHMIMHAPOB. B cpeqHem
MX KOJIMYECTBO cocTapysieT oT 5 10 20. MUeIMHOBOro cJ10s B 9TUX KJIETKaX HeT, JIEMMOLIUMTHI 0Opa-
3yIOT MEXAY OCEBBIMHU LIWJIMHAPAMHU ME3aKCO-Hbl, HE UT'PAIOLLME CYILIECTBEHHON POJIM B POBEJCHUN
HEpPBHOT0 BO30Yy)JeHUsl. OTPOCTKHU HEMPOLIMTOB PACHOIOKEHBI TOBOJIBHO PHIXJIO U IJIOXO U30IUPO-
BaHbl. [I09TOMY OHM MOTYT MEPEeXOOUTh U3 OIHOrO OE3MHUETMHOBOrO BOJIOKHA B Apyroe. CHapyxu
BOJIOKHO TIOKPHITO COEJMHUTEILHO-TKAHHOW 0a3aIbHOM TUIACTMHKOW. B CBSI3W ¢ TIepeyrcieHHBIMU
0COOEHHOCTSIMU CTPOCHU I Oe3MSIKOTHBIE HEPBHbIE BOJIOKHA HAa3bIBAIOT BOJIOKHAMH KaOEJILHOTO THIIA.
CkopocTb npoBeieHus B HUX (3—5 M/c) ropasio HUxe, Y4eM B MUEJTUHOBBIX.

dyHKIIMEl HEpPBHOTO BOJIOKHA SIBJISIETCSI IIPOBEJICHUE HEPBHBIX UMITYJIbCOB, CIIOCOO KOTOPOTO B
MSIKOTHBIX ¥ O€3MSIKOTHBIX HEPBHBIX BOJIOKHAX HECKOJIBKO pa3imyaeTcs. B aTom mporecce 6ombltioe
3HAYEHHE UMEIOT CTPYKTYPbl HEPBHOTO BOJIOKHA.

['naBHBIN 371eMeHT ¢ (PYHKIIMOHAIBLHON TOUYKY 3peHH s — IMTO-TIa3MaTuieckasi MemOpaHa oce-
BOro IuInHApa. MiMeHHO Ha MeMOpaHe BO3HMKAeT HEPBHBIN MMITYJIbC, & 3aT€M PacCIpOCTPaHSETCs
Mo Hel. MUeIrH OHOBPEMEHHO CITyKHUT M3O0JATOPOM U BBINOJIHAET TPOPUUYECKYIO (DYHKILIHMIO IO
OTHOIIICHUIO K OCEBOMY ITWJIMH/APY. SIBJISISICH BEIECTBOM JIMIIMHO-OEJIKOBOW MTPUPOIIbI, MUEITHH OJ1a-
rofapsi CBOEMY BBICOKOMY COITPOTHBJIEHMIO OI'PaHUYMBAET NEPEABMKEHNE MOHOB. B CBA3M ¢ 3TUM
MOTEHIMAJT AEUCTBU S, BOBHUKHOBEHUE KOTOPOI'O CBA3AHO C IepepacnpeaeieHieM HOHOB, MOKET BO3-
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HUKaTh HEe Ha JIOOOM yYacTKe BOJIOKHA, 2 B MECTaX HAMMEHBIIIErO0 COMPOTUBJIEHHS — HCTOHUCHUSIX
MUeJIMHA, iepexBaTtax PanBbe. 1o MMeeT 0oIbIloe 3HAYSHUE B IPOBEICHUN HEPBHOTO BO3OYK/ICHHU S
1 00yC/IaBIMBAET Pa3HUIly MEXaHU3MOB IPOBE/ICHUs B MSIKOTHBIX M O€3MSKOTHBIX BOJIOKHax. Tpo-
(uyeckas PyHKIMS MUETUHOBOW OOOJOUKH 3aKJIIOUAETCSl B PETY/ISAIMUA POCTa M OOMEHa BEIIECTB
oceBoro 1mHapa. Kpome Toro, BaHHOBCKME KJIETKU IPU MOBPEXAEHUM HEPBA OCYILECTBIISIOT
AEreHepaIyio JUCTATBHOM OT TeJla KJIETKM OTCEUYeHHOM YacTH OCEBOro IIWIMHAPA, a 3aTeM 00pas3yioT
JIO’Ke /17151 HOBOTO BOJIOKHA, 0OecrieunBasi HarpaBjieHHe MPOIBMKEHHU ST KOJIOBI pOCTa.

CBoI0 posib B PaCpOCTPAaHEHUH UMITYJIbCA UIPAIOT U BHYTPUKJIETOYHBIE CTPYKTYPbl OCEBOTO
WINHIPA, B YACTHOCTU HEUPODUOPHII-TIbI, MUKPOTYOYJIBl M TPAHCTIOPTHBIE (PUJIAMEHTHI, COSTUHSI-
IOLMECS C PA3JIMUYHBIMU BEIIECTBAMU UJIM OpraHe/JIaMU U OCYIIECTBIISIIOIIME UX TPAHCIIOPT MO HEPB-
HBIM BOJIOKHaM.

[TpoBeneHuie uMItysibca MPOTEKAET NIPU OMPEEIEHHbBIX YCIOBUSX U MOJUUHSETCS PNy 3aKO-
HOB. Bo-niepBbIX, MpOBeA€HNE HEPBHOTO UMITYJIBCA 110 BOJIOKHY MOKET OCYILIECTBIISTHCS TOJTHOLIEHHO
JIMIUIb TIPU YCIOBUU €r0 aHATOMUYECKON U (PU3MOIOrMYECKON 1EJIOCTHOCTH, WM HEMPEPHIBHOCTH.
AHaTtoMuyeckas 1IeJIOCTHOCTb MOKET HAapyIIaThCsl NIPU MEXaHUYECKUX MOBPEXKICHUSX, HAlIpUMep
TIpU TIepepe3Ke WK CAABJIMBAHUU BOJIOKHA, HApYIIeHNE (PU3HOIOT MTYECKOH 1IEIOCTHOCTH MOXET OBbITh
PE3yJIbTaTOM CHIIBHOTO OXJIAXKAEHHS, NeHCTBUS BEIECTB — OJIOKATOPOB HATPUEBBIX KAHAIOB MEM-
OpaHbl (MECTHBIX aHECTETUKOB) UJIM JPYTUX MOAOOHBIX (PakTOPOB. Bee 9T0 BHI3BIBAET YACTUYHOE WU
MOJTHOE HapylIeHUe MPOBOJUMOCTY HEPBHOTO BOJIOKHA.

C moMoIIbI0 MHOTOUMCIICHHBIX OnbITOB (A. U. BabyxuH, 1877 1., B. Kione, 1886 .) 610 10OKAa-
3aHO, YTO BO3HUKIIIEe HA MeMOpaHe BO30YyKIEHHE PACIPOCTPAHSIETCs B IBYX HAIPABJICHUsIX: B IIEH-
TPOOEKHOM M B IIEHTpOCTpeMuTeIbHOM. [ToTeHIMam IeiicTBrsI BOZHUKAET Ha HEHMpOHE B TaK Ha3bl-
BaeMOU TPUITEPHOM 30HE (B MECTE Mepexo/ia Tesla HEPBHOM KJIETKU B HEMPUT), U paclipoOCTpaHseTCs
10 aKCOHY U MO TeJly K JIeHApUTaM. B yCIIOBHSX LIEIOCTHOTO OpraHM3Ma HaOMooaTh IBYCTOPOHHEE
MIPOBE/IEHNE HEJb3s1 W3-3a HAIMYMS KJIAMaHHOTO annapara CUHANTUYECKUX COSAUHEHWH, Mepeaaro-
[IUX UMITYJILC TOJIBKO B OJHOM HAalpaBJICHWH, U CHEIU(PUKN MeCTa BOSHUKHOBEHUSI BO3OYKICHUS
(peuenTopHOro arnrapara).

B onHOM HepBe MOTryT HaXOIMTbCS BOJIOKHA Pa3HBIX BUJIOB — ABUTrATEIbHbIE, YYBCTBUTEIIHBIE,
BEreTaTUBHbIE — PA3INYAIOLINECS NHHEPBUPYEMBIMU CTPYKTYpaMu. B CBSI3M € 3TUM OYEeHb BaKHBIM
CBOICTBOM SIBJISIETCSI M30JIMPOBAHHOE MPOBEJCHUE BO30YKIEHNS B HEPBHBIX BOJIOKHAX. B mepByio
odepe/ib, poJib U30JIATOPA BHITIOJIHSAET MUEJIMHOBAsI 000JI0UKa, 00J1a/1a101Iast BLICOKAM COMPOTHBIIE-
HueM. bonblioe 3HaYeHre MMeeT TakKe HAJIMYME KUIKOCTU B MEXKKJIETOUHBIX IIPOCTPAHCTBAX. 3a
cuer OoJiee HU3KOTO €€ COMPOTHBIIEHHS M0 CPABHEHHMIO C MEMOPAHOW BOJIOKHA TOK MEXIY AENOJsi-
PU30BaHHBIM U TIOKOSIIMMCS YYaCTKaMU MEMOpPaHBbI UAET M0 MEKKJIETOUHBIM IIEJISIM U He 3aTparu-
BaeT Jpyrue BOJOKHA.

Takum 00pa3zoM, NMpoBeJeHNe HEPBHOTO MMITYJIbCA MOAYUHSIETCS] TPEM OCHOBHBIM 3aKOHAM:
3aKOHY aHATOMUYECKOU U (PU3UOIOTMYECKOM LIEIOCTHOCTH, IBYCTOPOHHETO IPOBEAECHUS U N30JIUPO-
BaHHOTO MPOBE/ICHUsT BO30YKICHUS.

[Iponecc npoBeneHns HaUMHAETCs ¢ BO3HUKHOBEHM S MOTeHIMaa aeictBus. Ilotennman nei-
CTBUSI — 9TO OBICTPOE KPaTKOBPEMEHHOE CMEIIeHHe MEMOPaHHOTO TIOTeHIIMaa (MTOTeHIMaa MOKOs);
CIBUT IIPOMCXOUT B IMOJIOKUTEIbHYIO CTOPOHY M BO3HMKAET B HEPBHBIX M MBIILIEUHBIX KJIETKaX B
pe3yJibTaTe BO3AECUCTBUS pa3ApakuTess, MIMEIOLIEro NOPOroByio WM cBepXnoporopyio cuiy. [Topo-
rOBOM Ha3bIBAIOT TaKyl0 MUHUMAJIbHYIO CUJTY Pa3IpaskUTeNsl, KOTOPYIO HY)KHO MPWIOKUTh AJIs1 BO3-
HUKHOBEHUs NMOTEHIIMaNa JENCTBUA B KieTKe. PacnpocTpaHeHue noteHuumana IeicTBUs POUCXO-
ot 6e3 U3MEHEHHsI ero aMIUTUTY/Ibl, KOTOpasi B pa3HbIX KJeTKax cocrasiseT oT +110 mo +140 mB.
BennunHa aMIuMTyIpl HE 3aBUCUT OT MpUJIaraeéMou CUJIbl Pa3IpakUTelNsi, OHA OJMHAKOBA KaK Mpu
BO3/ICHICTBUM TTOPOTOBHIX, TaK M OoJiee CHIIbHBIX pasapaxuteneid. [IosToMy MPUHATO CUMTaTh, YTO
MOTEHLMAJT IENCTBUSI IOAUMHSETCS 3aKOHY «BCE WJIM HUYETO».

19



B. B. Jleonkun, M. A. I'paueBa, E. A. CepxanroBa... «[lofHBII ClIpaBOYHUK HEBPOIMATOJIOTA.»

Bo3HMKHOBEHME €ro HAYMHAETCs CO CHATUS MOTeHIMasa rnokos. IloteHuumanoM nokos, wim
MeMOpPaHHBIM TIOTEHIIMAJIOM, HA3bIBAIOT PA3HUILY MOTEHIMAIOB MEXIy HAPYKHOU (TIOJIOKUTEIBHO
3apsiKEHHOM) ¥ BHYTPEHHEH (OTpUIIaTeIbHO 3apsKeHHOMN ) TOBEPXHOCTSMU KJIETOYHON MeMOpaHbI B
COCTOSIHUM OTHOCHUTEJILHOTO (hM3HOJIOTMYECKOrO MOKOsI. DTa BeJIMUMHA COCTaBJIsieT npumepHo 60—
90 mB.

B cooTBeTcTBUM ¢ MEMOpPaHHO-MOHHOW Teopuei, mpeaioxkeHHor B 1902 r. Hemenkum Ghu3ro-
norom H. A. BepiuteiiHoM, B ojiepkaHuM MOCTOSIHCTBA MOTEHLIMAJIa TTOKOsI y4acTBYeT psiji (pakto-
POB.

Cpenu HUX Ha3bIBAIOT B MEPBYIO0 OYEpeab OCOOEHHOCTH CTPOEHHS U (DYHKIIMOHUPOBAHMS KJle-
TOYHBIX MeMOpaH. Pa3HOCTh MOTEHIMATIOB CYIIECTBYET 3a CUET PA3IMYHOrO COACPKAaHHUS MOHOB
HaTpHs, KaJusl, KaJbLMs U XJI0pa B KJIETKE U BHE €€ U, CJIeJOBATEIbHO, PA3IMYHON TPOHULIAEMOCTH
MeMOpaHbI JJIs1 HUX. BaKHBIM CBOWCTBOM IIUTOIUIA3-MAaTHUECKOM MEMOpaHbI SIBJISICTCS] HAIMYKE B
Heli 6enkoB (60 %); cpeau HUX pa3MyaloT rnepudepudeckre, morpykeHHble (TIOTyHHTErpaIbHbIE)
U TpaHcMeMOpaHHble (MHTErpasibHbIE), KOTOPbIE TIOMUMO PEIeNTOPHON M (pepMEHTATUBHON (DyHK-
[IUM BBITOJTHSIOT TPAHCTIOPTHYIO (DYHKIIMIO ¥ 00pa3yIoT MOPBI, MpeAHa3HAYEHHbIE [Is] IepeMelleH U s
OIpeJIeJIEHHBIX NOHOB.

[Mopel, Wi KaHaIbI, UMEIOT AUAMETP OKOJIO 1 HM, 00pa3oBaHbl MOJIEKYIaMU OEJIKOB U pado-
TalOT B COOTBETCTBUM C BOPOTHBIM MEXaHMU3MOM, PETYJISIIUsI KOTOPOro 00eCceYrBaeTCsl pa3HOCTHIO
MOTEHIIMAJIOB MJIM B3aMMOZEHCTBIEM OellKka-perienTopa ¢ aqeKBaTHBIM MEIUATOPOM.

B cooTtBeTcTBUM € MOCIETHUM, PA3IAYAIOT TIOPBI JIEKTPOBO30YAMMBIE (ITPeodIaaloT B HEPB-
HBIX ¥ MBIIIIEYHBIX KJIETKAX ) ¥ XeMOBO30Y-IuMble. PYHKIIMOHHPOBAHME BOPOTHOTO MEXaHNW3Ma Ipe/I-
CTaBJIsIeT cOOO¥ TOCIENOBATENbHYI0O CMEHY COCTOSIHUM KaHasa. B 3aKpbITOM COCTOSIHMH, KOTOpOe
CYILECTBYET B OTHOCUTEJILHOM (PU3UOIOTMYECKOM [TOKOE, TIOpa HE MOKET MPOITYCTUTh MOH. VI3 3aKpbl-
TOTO COCTOSIHMSI KaHAJT IEPEXOJUT B OTKPHITOE, COOTBETCTBYIOIIEE HavaTy JETOsIpU3aiiuy. D10, coo-
CTBEHHO, BpeMsi paboThI OPBI. [1ociie OTKPBITOro clieyeT COCTOsSIHIE MHAKTUBALIMH, KOT/Ia KaHasl Bce
elle OTKpPbIT, HO MOH He mportyckaet. Ilociie 3Toro kaHaa BHOBb 3aKPbIBA€TCS.

[Mopbl MOTYT OCYIIECTBIIATD TPAHCIIOPT TOJIBKO ONpPEeIEHHOTO HOHA, TAKUM 00pa3oM, 00Jaaast
CrenpUIHOCTHIO (M30MPATENTBHOCTHIO), UTO OOBSICHSETCS] pA3HULICH UM CXOACTBOM JIMaMeTpa OHA
Y KaHaJia, 3aps10M BHYTPU HETO U BBIILIEOITMCAHHBIM BOPOTHBIM MEXaHU3MOM.

B mokoe kierouHass mMemOpaHa 00JaJaeT XOpOIed MPOHUIIAEMOCTBIO [UIsi MOHOB Kaslusl U
xJiopa. IIpoHuniaeMocTs 1Sl HATpUs rOpa3o HUkEe. AHUOHBI U MOJIEKYJIbl OPraHUUYECKUX BEILECTB
HE MOT'YT IPOHUKHYTh Yepe3 MeMOpaHy.

CrenytonmM (pakTopom, 0OYCTIOBIMBAIOLIIMM HAJMYUE U TOCTOSHCTBO BEJIMYMHBI MeMOpaH-
HOT'O NOTEHIIMANA, SBJISETCS MOHHAs aCUMMETPUsl BHYTPH KJIETKU U CHapy:ku. B KieTke conepaxarcs
MPEUMYILECTBEHHO MOHBI KaJIMs M aHHMOHBI OPraHUYECKUX BEIECTB, a BHE ee OOJIbIlie MOHOB HATpHUs,
XJiopa 1 Kajblusl. VIoHHy10 acMiMMETpHI0 MOKHO CUMTATh [JIABHOUM MTPUUYMHOM CYIIECTBOBAHUS MEM-
OpanHoro noreHnyana. OHa MoAIeP;KMUBAETCSA 3a CUET N30UpaTeTbHON MPOHUIIAEMOCTH IIUTOILIAa3Ma-
THUYECKON MeMOpaHbl ¥ (PU3UKO-XMMHUYECKOTO paBHOBecHs JloHHaHa.

Bonbioe 3HaueHre B MoaAepkaHu MEMOPAHHOTO TIOTEHIIMAIA UMEIOT TaK Ha3bIBaeMble Tac-
CHBHBIE CUJIBI, OOBETUHSIONINE CHIIBI IPOCTON TU(MDY3UU U JIEKTPOCTATHIECKOTO B3aUMOJICHCTBUS
MOHOB. [lacCMBHBIMHM MX Ha3bIBAIOT MOTOMY, UTO Ui CBOEH pealu3alid OHM He TpeOyloT SHepre-
TUYECKHUX 3aTpar. JIeliCTBre 3TUX CHJI MOXKHO IPOCIIEANTh, HAIIPUMED, Ha MOHE Kanus. Kietounas
MeMOpaHa XOpOIIIO MPOHUIIAeMa IJIsI KaJvis, B KJIETKe coAepkaHue Kausi OoJblie, yeM BHe ee. [1o
I'PaIMEHTy KOHLIEHTPALUY KaJIUid BBIXOAUT U3 KJIETKU. OH 3apsiKeH MOJIOKUTENBHO, CIIEI0BATEbHO,
BBIXO/IS1 HA TIOBEPXHOCTb, OH MOMNAAeT MO JEWCTBUE CUJT JIEKTPOCTATUUECKOTO OTTAIKUBAHUSI, TaK
KaK B COCTOSIHUM OTHOCHUTEIBHOTO (PU3MOIOTMUYECKOTO MTOKOST HapyKHasi MeMOpaHa Tak:Ke 3apsikeHa
TMIOJIOXKUTEITHHO, ¥ CHOBA BO3BpallaeTcs B KJIETKYy. TakuM oOpa3oM, KaJIMid HAXOAUTCS MpEeuMyIlie-
CTBEHHO BHYTpU Hee.
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JI71s1 XJ10pa, HaXoAIIerocst OOJIbIIeH YacThio CHAPYXKH, KJIETOYHAsI MeMOpaHa TOKe JIETKO Mpo-
HUI[aeMa. AHAJIOTMYHO KaJIMI0, Ha XJIOp AEUCTBYIOT CUJIbI ITPOCTOM AU y3uH, MO BO3AEHCTBUEM
KOTOPBIX OH YCTpeMJIsieTcsl B KJIeTKy. OTpuIlaTesbHbINA 3apsii BHYTPEHHEH MOBEPXHOCTH MEeMOpPaHbI
OTTAJIKMBAET aHUOHBI, U XJIOP OCTAETCSl CHAPYXKU.

Krnerounass memOpaHa He MpOMyCKaeT MOHBI HATPUsl, HAXOASIIErocsl BHE KJIETKU, U aHUOHBI
OpPraHUYeCKMX BELIECTB (BHYTpPHU), OHU HE MOTYT IIPOMTHU yepe3 Hee Mpu oMoiu Audy3un u coot-
BETCTBEHHO, OCTAIOTCS 3a MpeJieslaMU KJIETKU U B HEMl.

dakTrueckn MeMOpaHHbIN MOTEHITNAT OCHOBBIBAETCS HA JIEKTPOXUMHUYECKOM PAaBHOBECHH T10
MOHY Kausl (KOJMYECTBO Kajvsl, BBHIIIEAIIEro U3 KJIETKH Onaromaps Audgy3uu ¥ BepHYBLIETOCS
IIyTEM 3JIEKTPOCTATUYECKOrO OTTAJIKUBAHUS, OJUHAKOBO). DTO paBHOBECHE Pa3BUBAETCS IPU YCIIO-
BUH, €CJIM CO3JAeTCS1 PABEHCTBO CWJI AU(PDY3UM 1 OTTAJIKUBAHUS B KJIETKE.

BaxxHpiM 3BeHOM B (DOPMHUpPOBAHMM U TOAJEPKAHUM MEMOPAHHOTO TOTEHIMAIa SIBIISIETCS
paboTa HAaTpUI-KATMEBOTO HACOCA, AKTUBHOT'O TPAHCTIOPTA MOHOB Yepe3 UTOIIa3MaTUIECKYI0 MEM-
OpaHy NMPOTUB TpaJrieHTa KOHIEHTPAIUY C 3aTpaToil sHeprun. PyHKIIMOHMPOBaHKUE Hacoca TPOUC-
XOIUT NP y4acTHH HATpHii-KanueBoit AT®-a3bl, KoTopas 3a OfMH IMKJI paOOTHl HACOCA BHIBOAUT 32
Mpeesibl KIETKU TPU MOHA HATPUSI U BO3BpALIAET [1Ba KaJusl.

[Tpy BOHMKHOBEHMH TMOTEHIMANA JEUCTBUSI MIPOUCXOOUT CHATHE MEMOPAHHOTO MOTEHIIMAIa
U Tiepe3apsiika MeMOpaHsbl, YTO SIBJISIETCS PE3y/IbTaTOM IOCTETIEHHOTO M3MEHEHHsI POHUIIAEMOCTH
IJIs1 OTIpe/ieIeHHbIX MOHOB. OH CIOCOOEH TeHEPUPOBATHCS TOJNBKO B OMpeeIeHHbIX YIaCTKaX MeM-
OpaHbl HEPBHOW KJIETKH, Ha3bIBAEMBIX 3JIEKTPOBO30YIMMBIMU. OHHU PacrosiaraioTcsi B akCOHATbHOM
XOJIMUKe (TpUTTEpHAs 30Ha), HepUTe, MHOTA B Telle (HO He Ha MOCTCUHANTU-YECKMX MeMOpaHax),
B nepexBarax PanBbe. HanOonee 3HaunMas M3 3TUX CTPYKTYP — aKCOHAJbHBIN XOMMHUK. [ToTeHiman
JEWCTBUSI BOZHUKAET JIMIIb [TPU JIOCTUKEHUN KPUTUYECKOTO YPOBHS ICNIONSIpU3aliK (BIMSIHAE pac-
MPOCTPAHSIONIETOcsl BO30YK/IAIOIIETO MOCTCHHAI-THUYECKOTO MOTEeHIMAala U3 CUHAINCOB UM perien-
TOPHOT'O MOTEHIIMAJIA C YyBCTBUTEIbHBIX HEPOHOB). MeMOpaHa aKCOHAJIBHOTO XOJIMHUKA COIEPKUT
OO0JIBIIIOE KOTMYECTBO HATPUEBHIX U KAJIMEBBIX KAHAJIOB U, KPOME TOTO, UMEET CPABHUTEIbHO HUZKHIA
C JIPYTMMU CTPYKTYPaMH MOPOr BO30YkAeHHs. DTO 00yCIOBIMBAET OoJiee JIerkoe JOCTHKEHNE KpH-
THUYECKOTO YPOBHS Aenoisspu3auun. Takum 00pa3oM, STOT y4acTOK SIBJIsIETCSl Hanbosee JIeTKO BO3-
Oy/IMMBIM B KJIETKE.

C TOukM 3peHHsi MeMOPaHHO-MOHHOW TEOpHH, MOTEHIMAN JASHCTBUS pa3BUBaeTcsl Onaro-
Aapsi TIOBBIIIIEHUI0O MEMOPaHHO! MTPOHUIIAEMOCTH ISl IBYX BUIOB MOHOB — HaTpusi U Kayusi. CHa-
yaJla OTKPBIBAIOTCS] HATPUEBBIE KaHAJIbl, IpOHULIaeMocTh yBeanuusaercs B 400-500 pa3, u Harpuii
ycTpemuisieTcsl B KJIeTKy. [l1s Kanus NpoHUIIaeMOCTh CTAHOBUTCS BO3MOKHA MO3KE, K HaYaly pero-
Jsipu3aluu, v yBenuuuBaetcs Bcero B 10—15 pas. B utore B nporiecce hopMupoBaHus OTEHIIMAIA
AEWCTBUS HATPHSI BBIXOAUT rOpaso OOJbIIle, YeM BBIXOIUT KaJusl.

[Torenuman nelCTBUS — JOCTATOUHO CJI0KHOE KOMILIEKCHOE SIBJIEHHUE, BKJIIOUYAIOIIEE HECKOJIBKO
¢a3. B nepByio ouepeb BOZHUKAET JIOKAJIBHBIN OTBET, 3aTEM CJIEAYeT MUK, WIX CHalK, COCTOSIIINN
u3 (aspl JETONSAPU3AINMY U PETONISIPU3ALIIHN, TTO3KE HAOTIONAIOTCS CIIeIOBbIE IOTEHIIUAIIBI — OTPHIIA-
TEJILHBIN U TTOJIOKUTETbHBIN.

JlokasibHBIN OTBET (HayasibHasi (pa3a) BO3HUKAET, KOIJAa CUJIa JIEMCTBYIOIIETO Pa3ApakuTesist
elle He JJOCTUIJIa OPOroBOH (IOAMOPOTO-BbIM Pa3IpakUTeIIb). DTOT 3TAll XapaKTepU3yeTcsl YBEIU-
YeHHWEeM MOHHOUM MPOHUIIAEMOCTH MeMOpaHbl JIIsl BCeX MOHOB (Hecrneruguueckn). MeMOpaHHbBIH
MOTEHLIMAJI HAYMHAET CMEIAThCsl B MOJIOKUTEIIbHYIO CTOPOHY. B mporiecce yBearueHus CUIlbl BO3-
aevictBus nipu goctuxkeHun 50-70 % ot mopora yxe MUMEEeT MeCTO CHelU(pUUYECKOe yBEIHUeHHE
MIPOHULIAEMOCTH JJIs1 HATPUsl, KOTOPBI CHJIaMU TIPOCTOW 1U(ppy3Un BXOAUT B KJIETKY U YaCTUYHO
aenosspusyeT MmeMOpany. MeMOpaHHBIN TOTEHIIMA CTPEMUTCS K KPUTUIECKOMY YPOBHIO JIETIONSI-
pU3alyi, KOTOPbIM B Pa3HbIX KJIETKAX MOXKET COCTaBJATh MpuMepHoO ot 50 1o 40 mB

[Ipu nocTrKeHUM pas3apakKUTesieM MOPOroBOM CHJIbl HAUMHAETCS NEePBBIA 3Tan (pa3bl craika:
aenossipu3anus (BOCXoAsInee KoieHo). MeMOpaHHBII MOTEHIIMAIT JOCTUTaeT KPUTUIECKOTO YPOBHS,
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YTO BbI3BIBAET OTKPBITHE BCEX HATPUEBBIX KAHAJIOB U JIABUHOOOPA3HBIN TOK MOHOB BHYTPb KJICTKH.
ITO CTAaHOBUTCS PUYUHON YBEJIMUESHU I MEMOPAHHOTO MOTEHIMANA A0 HyJIs, a 3aTeM U Ilepe3apsiiku
MeMOpaHbl. Jlenonsspusanus MpeKpamaeTcs Mociie pa3BUTHs HOBOTO NEKTPOXUMHUYECKOTO PaBHO-
BeCHsI TI0 HATPUIO Y MTHAKTUBAIIMY HATPUEBBIX KAHAJIOB.

B mporniecce penonspusanuu (HACXosIee KOJeHO) MeMOpaHa HauYMHAET MPOITyCKaTh WOHBI
Kamusi. OH MOKUIaeT KJIEeTKY, yaassis TakKuM oO0pa3oM MOJIOKUTENbHBIN 3apsa. [lepepacnpenenenue
MOHOB aKTUBHUpYeT paboTy HaTpHUii-KaIUeBOro Hacoca.

3a pernonsipu3aliveit cieayeT OTpUlATeIbHBIA CIeJoBON MoTeHIMal. OH XapakTepu3yercs
MOBTOPHBIM HE3HAYMTE/ILHBIM yBEJIMUCHUEM IMPOHUIIAEMOCTH ISl HATPHsI, KOTOPBIA B HEOOJBIIIOM
KOJIMYECTBE BXOJIUT B KJIETKY ¥ BBI3BIBACT MPHOTMKEHE MEMOPAHHOTO TIOTEHIMAJIA K KPUTHUECKOMY
YPOBHIO — YaCTHUHYIO AENOJApU3aluio. DTa (a3a CMEHsIETCs MONTOKUTEbHBIM CJIEIOBBIM TOTEH-
[I1aJIOM, OCHOBHBIM SIBJIEHUEM KOTOPOTO Ha3bIBAIOT CIIEIOBYIO TUIEPHONsipu3auio ((popMupoBaHue
TMIOJIOXKUTETHHOTO 3apsijia Ha HapyXKHOW MOBEPXHOCTH MeMOpaHbl, BOHUKAIOIIEE B Pe3y/bTaTe Mpo-
JOJDKeHUS TOKA Kajlvsl U3 KJIeTKH). B utore BenmmunHa MeMOpPaHHOTO TIOTEHIIMAIa BHOBb OTAAISIETCS
OT KPUTUYECKOTO YPOBHSI.

Takum 06pazom, Bo30ykJIeHHE BKJIOYAET JIOKAIBHBIA OTBET, KOTOPBIA HE pacHpOCTpaHseTCs
1 OBICTPO 3aTyXaeT, ¥ BOJIHOBOUM OTBET, PACIIPOCTPAHSIONIUICS Jajiee MO BOJIOKHAM.

Ocy1ecTBIIsIsICh B COOTBETCTBHU C ONMHAKOBBIMH 3aKOHOMEPHOCTSIMH, TIPOLIECCHI IIPOBE/ICHNUSI
B MUEJIMHOBBIX U O€3MUEIMHOBBIX BOJIOKHAX OTIIMYAETCS PSIOM OCOOEHHOCTel. B 6e3MueTMHOBBIX
BOJIOKHAX MMITYJIbC PACIIPOCTPAHSIETCS OT BO3OYKIEHHOTO YUacTKa K COCEIHUM, PACIOIOKEHHBIM
psioM ¢ HUM. PacnipocTpaneHne nmoTeHIana AeiCcTBUsI TPOUCXOIUT B 00€ CTOPOHBI 6€3 N3MEHEHU I
AMIUTUTYBI C TIOMOIIBIO KPYTOBBIX TOKOB.

MexaHuU3M pactipocTpaHeHHs] HEPBHOTO BO30YKCHUS B MUETMHO-BBIX BOJIOKHAX TTPOMCXONT
HECKOJIbKO MHave. [ToTeHIma IeicTBrS paciipoCTpaHIeTCsl CKAYKOOOPa3HO (CaTbTaTOPHO); AETONSI-
PU3YIOTCS TOJIBKO YYaCTKU HCTOHUEHHSI MUEIMHOBOU 000710uKkM — niepexBaThl PauBbe (B. ®. Bepuro,
1899 r.). Bo30OykaeHue pacrmpocTpaHseTcss ¢ OJHOTO IepexBara Ha COCEJHWUN, MHUHYS yYacTKH,
MOKPHITHIE TUIOTHBIM CJIoeM MuerHa. CabTaTopHOE TPOBEACHNE UMEET PsiJl IPEUMYILECTB TI0 CpaB-
HeHUIo ¢ KaGenbHbIM. OHO oTmyaercss Oonbliedt 3((GEeKTUBHOCTHIO BBUIY OOJIBIIIOrO KOJIMYECTBA
MOHHBIX HaTPUEBBIX KaHAIOB B nepexBarax — 10 10000 Ha 1 kB. MkM MeMOpansl. [1pu noBpexaeHun
MUEJIMHOBOTO HEPBHOTO BOJIOKHA HAPYILIEHUE MIPOBE/ICHNSI MEHEee BHIPAKEHO, YeM B O€3MHUETMTHOBBIX
MIPY AHAJIOTUYHBIX YCJIOBUSX. DTO OOYCIOBJIEHO TEM, UTO «IIEPENPHIrMBaHNE» BO3MOKHO HE TOJIBKO
Ha COCEIHWI TiepexBar, HO ¥ MUHYS OOUH WM Oojiee. DTO BO3MOXKHO Oyarogapsi TOMy, YTO aMILTH-
TyJa MOTEeHIMasa ASHCTBHS B TIepexBare MPUMEPHO B ISATh pa3 OoJblie HeOOXOIUMOM JIsl JeTIosi-
pU3aK APYToro repexBara.

Paznmunas ckopocTb MpoBeieH 1, MPOIOKUTETBHOCTD (pa3 MOTeHIMaIa AEHCTBHS, CTPOCHHUE
BOJIOKOH TO3BOJISIET NOAIpA3esaTh ux Ha 3 Buja: A, B, C.

BonokHa tuna A — MUEJTMHOBBIE, OHH, B CBOIO OY€pe/Ib, OAPA3IEIAIOTCS elle Ha 4 IO PYIIIbL:
o-, B-, Y—u O-BosIOKHA. AJib(ha-BOJIOKHA, UJIH, KaK MX ellle Ha3bIBaIOT, A-a, CPev 3TOU I'PYIIIbl UMEIOT
camblii Oonbinoi auameTp (12—22 MKM) ¥ BBICOKYIO CKOPOCTB ITpoBeeHus umiyibca (70-120 m/c). B
OpraHM3Me OHH JIOCTATOYHO pachpocTpaHeHbl. K 3Toii rpyrine OTHOCATCS IBUTATe IbHBIE U YYBCTBU-
TeJIbHbIE BOJIOKHA CKEJIETHOM MYCKyJ1aTypbl. UTo KacaeTcst AMTEIbHOCTU Pa3IMUHbIX (a3 MOTeHIH-
ajia JeUCTBUS, TO MPOAOJDKUTEIBHOCTh MKa cocTasiiser 0,4—0,5 mc, caeqoBol Ienonsipu3anum —
15-20 mc, cnepoBoit runeprnonsipuzaimu — 40-60 mc. Crnepyrorue noarpynms! tuna A — A-f, A-
Y, A-8 — OTIMYAIOTCS MEHBIIMM AUAMETPOM U CKOPOCTBIO TIPOBEICHUS BO3OYKICHUSI, HO UX TOTEH-
Maj JecTBUs OoJiee MPOJOJIKUTENEH, YeM A-o.. DTH BOJIOKHA yYacTBYIOT B OCHOBHOM B IPOBE/Ie-
HUM UMITYJICOB OT PA3JIMYHBIX PEIIENTOPOB BHYTPEHHUX OPraHOB B HEPBHBIC IIEHTPHL. A-[3 BOJIOKHA
WIYT OT TAKTUJIBHBIX PELIENTOPOB, A-Y — OT TAKTUJIBHBIX ¥ 0apOPEIeNITOPOB, a TAKKE K MBIIIICYHBIM
BepeTeHaM Kak JBUraTelibHbie BOJIOKHA. B A-O moarpynmy BxoasaT adpdepeHTHbIe BOJIOKHA, HeCYIIHe
UMITYJIbC OT TEPMO-, GapopelienTOpoB 1 HoLMIenTopoB. [IpoBeneHue B Tpex MOCHeJHUX MOATPYIIIax
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cocrapiser 1-12 m/c. Camoe OwicTpoe rpoBesieHre — B A-3 BojlokHax. [Tuk moTeHImana 1eicTBus
MOkeT rponosrkarkes 1o 0,9—1,0 mc, (Haubonee autenbHoe — B A-f3 BoslokHax). ClienoBast 1enossi-
py3aIvs U TUIEPIIOJIpU3aIvsl TPOIOJIKAIOTCS PUMEPHO B TEUSHUE TOTO K€ BPEMEHHU, UTO U B A-Ql.

BonokHa tuma B Takke MOKPHITBI MUSIMHOBOW 0OOJIOUKOM, UMEIOT JIOCTATOYHO HU3KYIO CKO-
POCTb TIPOBE/ICHUS U HAXOIATCS B COCTaBE BET€TATUBHBIX OT/ICJIOB HEPBHOM CUCTEMbI. B OCHOBHOM,
9TO TIperaHr-JIMOHapHBIE BEreTaTUBHbIE BOJIOKHA. [IpoBeieHre OCYIECTBISAETCS CO CKOPOCTBIO OT
3 no 18 m/c. Hapsiny ¢ 3tum, B B-BOJIOKHaX MOTEHIMAJT IEUCTBUS 1O IJIUTETBHOCTU MPEBOCXOAUT
6onee yeM B 3 pasa 310 3HaUeHUE B A-BOJIOKHAX. BaXHEHIIMM OTIMYMEM SIBIISIETCS TOT (DAKT, UTO B
9THX BOJIOKHAX He HaOmonaetcs asza ciepoBoii runepronspusanyn. CaeaoBast THIepHoOIsIpru3aIus
MokeT npoposkarbes 1o 100 mc.

Bonokna tina C mo crpoeHuio 0e3MUeIMHOBBIE, OYeHb TOHKHe, Bcero 0,5-2,0 MKM B qua-
Metpe. OHU Takke OOHAPYKMBAIOTCS] B BETeTAaTUBHOM HEPBHOW CUCTEME B COCTABE MOCTTAHIIMOHAP-
HBIX BOJIOKOH, OCYIIECTBJISISI MPOBEJCHUE OT PErenTOpOB TeIvia, XOJNoAa, MaBJeHUS U Oonmu. DTu
BOJIOKHA OTJIMYAIOTCS HanOoJiee MeIEHHON CKOPOCThIo TIpoBeieHus (He 6ombire 3 m/c). X moteH-
[UaJl ISUCTBUS OTIIMYAETCS caMOy OOJIBIION (IO CPaBHEHUIO C JIPYTMMU TUTIAMH) JJTUTEILHOCTHIO
pa3BUTHS MOTEHIIMANA JACHCTBUS: Y TETTIOKPOBHBIX KUBOTHBIX U YeJIOBEKa — IO 2 MC.

Perenepanus

BonokHa crocoOHBI CyIIECTBOBATh M BBINONHSATH CBOIO (DYHKLIMIO TOJBKO TOTJA, KOTAA OHH
CBsI3aHBI C TeJoM HelipoHa. [ToBpek/ieHne BOJOKHA BEAET K HAapyLIEHHWIO WM yTpaTe CIOCOOHO-
CTU TNpOBOAUTh BO30yxjaeHue. Ilepepe3ka BegeT K rudear OTCEYEHHOM 4acTu BosoKHA. OpHaKo
BOJIOKHA CIIOCOOHBI PEreHepUpoBaTh 3a cYeT rurnepTpoduu (3H10penpoaykuun). Paspymenue otre-
JIEHHOTO BOJIOKHA M 0Opa30BaHME HOBOTO SIBJISIETCS CJIOKHBIM U JUTMTENIBHBIM TPOIIECCOM U TIPOTe-
KaeT B HECKOJIBKO IOC/IeIoBaTeNIbHbIX cTauil. [locie nepepe3ku MUETMHOBBIH CIION MepepoxkJaeTcs
B )KMPOBbIE KaIlJI1. JIEeMMO-LIUThI OCYILECTBIISIOT IETeHEPaAIMI0 OCEBOI0 LIMJIMHPA C IOMOILBIO MM/
POJIUTUYECKUX (PEPMEHTOB JIN30COM. B pesynbprare Ha MecTe BOJIOKHA OCTAeTCs 1Ielb JIEMMOLIUTOB.
Janblie HaunHaeTcs1 pereHeparysi BolokHa. OT MecTa ero oTeNieH!e B JIokKe, 00pa30BaHHOI IIIBaH-
HOB-CKMMH KJIETKaMH, HAUMHAET MPOpacTaTh Kojida pocta. Perenepanus ocymecTsisieTcs ¢ npuMep-
Ho# ckopocTbio 0,5—4,5 MM 3a CyTKM B 3aBUCHMOCTHU OT CTPOEHHS BOJIOKHA M MECTOIOIOKEHUS €r0
B OpraHu3Me.

PediekTopHas ayra

JleATebHOCTH HEPBHOM cUcTeMbI TpUCYILL peduiekTopHbIi Xxapaktep. Eme B XVII B. dpanitys-
ckuii putoco u maremaruk Pene Jlekapt nan onucanue peduiekropHoMy akTy. OH OTMETUJT peak-
LIMIO0 OpraHUu3Ma Ha pa3[pakeHue U BbICKa3aJl [IPEII0I0KEHHUE O CYIIECTBOBAHUU ITyTH, [10 KOTOPOMY
MPOXOAUT HepBHOE Bo30OykaeHue. CaM TepMUH «peduiekc» ObUT BhIBUHYT mo3xke — B XVIII B. —
yerickuM yueHbiM [Ix. TTpoxaskoi (¢ JaTMHCKOro «pediieke» — OTpakeHHOe AeCTBUe). B nanbHen-
mem . M. CeueHoB B cBoell paboTe «Pediiekchl TOJIOBHOIO MO3ra» JI0Ka3al, YTO OTBEThl HEPBHOM
CHCTEMBI Ha Pa3IMYHOIO pojia pa3gpa)xkeHus MPOTEKAOT MO pedIeKTOPHOMY MEXaHU3MY, T. €. BCe
CO3HaTesIbHbIe U Oecco3HaTesbHbIe JeHCTBISA UMEIOT pediekTopHoe mpoucxoxaeHue. [lon pediek-
COM ITOHMMAETCsI KOHKPETHAs PEeaKIysl OpraHr3Ma Ha pa3paxuTesib BHyTPEHHE! Cpe/ibl IMOO MOCTy-
MUBIIAA W3BHE C 00s3aTe/IbHBIM YJYacTHeM IIEHTPAJbHON HepBHOUW cHCTeMbl. Pedyiekchl mpuHSATO
Ha3bIBaTh (DYHKIIMOHAIBHBIMU €AVHUIIAMI HEPBHOU JEATEIBHOCTH.

Pednexcel mopgaotes KiaccU(pUKAIMKU 10 Pa3IMYHbIM KpUTEpusM. Tak, B 3aBUCUMOCTH OT
YPOBHS 3aMbIKaHU S AYTH, T. €. IO MECTY JIOKAJIM3ALH peIIEKTOPHOIO LIEHTPa, pedIeKChl Mogpas/ie-
JISIOT Ha CIIMHAJBbHBIE (pediieKke 3aMbIKaeTcsl B CITMHHOM Mo3re), OyibOapHbie (pedIeKTOPHBIHA [IEHTP
— MPOJOJTOBAThIA MO3r), Me33HIIedaibHble (3aMblKaHUEe pedIEKTOPHON IyTrd OCYIIECTBISETCS B
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CpeiHeEM Mo3re), Tu3HLEedaTbHbIE M KOPTUKAJIbHBIE pe(IEKTOPHBIE LIEHTPBl HAXOASATCS B KOHEUHOM
MO3re U Kope OOJBIINX MOMyIapuii cooTBeTcTBeHHO. [1o ahdekTopHOMYy NpU3HAKY OHU OBIBAIOT
coMaTuyeckue, korjaa 3pdepeHTHbI MyTh pedriekca OCYIECTBIISIET JABUraTeIbHYI0 MHHEPBAIUIO
CKEJIETHOW MYCKYJIaTyphbl, U BEreTaTUBHbIE, Korna 3(pdekropamMu SBJISAIOTCSA BHYTPEHHUE OpraHbl. B
3aBUCHMOCTU OT BUJIAa pa3/ipakacMblX PELENTOpPOB pedIeKChl IeNAT Ha KCTEPOLIENTUBHBIE (€Ciu
peLenTop BOCIPUHUMAET MH(OPMALIMIO U3 BHEILIHEW CPE/ibl), IPONPHO-LIENTUBHBIE (pedekTopHas
Ayra HauMHAeTCs OT PELENTOPOB KOCTHO-MBIIIEYHO-CYX0KMIJIBHOTO armapara) ¥ UHTEPOLIETITUBHbIE
(OT peuenTopoB BHYTPEHHUX OpraHoB). MIHTepoLenTuBHBIE pedIeKChl, B CBOIO OYepe/lb, Moapas-
JEJISAI0TCS HAa BUCLIEPO-BUCLIEpaJIbHBIE (pedIeKTOpHAs Jiyra CBSI3bIBAET [Ba BHYTPEHHUX OpraHa),
BUCLIEPO-MBbIILIEUHBIE (PELENTOPbl HAXOAATCS Ha MBIIIEYHO-CYXOKWIBHOM ammnapare, 3¢ Qextop —
BHYTPEHHHUI OpraH) W BUCIEPO-KyTaHHbIE (PELIENTOPHI JIOKATM30BaHbl B KOXe, padoure OpraHsl —
BHyTpeHHOCTH). [1o [1aBnoBy, pedrieKkchl JesaT Ha yCIOBHbIE (BHIpaOOTaHHBIE B TEUEHHE KU3HH, CIie-
U(UYHBIE [T KKI0r0 MHAMBU/A) M Oe3YCIIOBHBIE (BpPOXKIEHHbIE, BUIOCTICIM(IYHbIC: TTUITIEBBIC,
TI0JIOBBIE, OOOPOHUTESIHHO-/IBUTATeNIbHBIE, TOMEOCTATUIECKHUE U JIp. ).

HezaBucumo ot Buga peduiekca ero peduieKTopHasi Jyra Couepkur peuentop, adgepeHTHbIN
MyTb, HEPBHBIN HEHTP, 3 PepeHTHBIN MyTh, pAOOUMII OPraH U 0OpaTHYIO CBsI3b. VICKITIOUeHUEM SIBJISI-
I0TCS1 aKCOH-peIIeKChl, peIeKTOpHas Jyra KOTOpOro pacrnoJiaraercsl B mpeaesiax OfHOro HelpoHa:
YYBCTBUTEJIbHBIE OTPOCTKH T€HEPUPYIOT LIEHTPOCTPEMUTEIIbHBIE UMITYJILChI, KOTOPBIE, IIPOXO/s Yepe3
TEJIO HEMPOHA, 110 aKCOHY PACHPOCTPAHSIIOTCS B LIEHTPAJIbHYIO HEPBHYIO CUCTEMY, a 10 OTBETBJIEHUIO
aKCOHA MMITYJILChI JOXOIAT yke 10 3¢dekropa. [TonoodHbie pedekcsl OTHOCAT K (PyHKIIMOHMPOBA-
HUIO METACUMIIATUYECKON HEPBHOM CHCTEMBI, YEpE3 HUX, HAIIPUMEP, OCYLIECTBIISIIOTCS MEXAHU3MBI
PEryJIMpoBaHUs TOHYCa COCYI0B U AESTEIbHOCTHU KEJIE3 KOKHU.

OyHKIMIO BOCTIPUATUS pa3apakeHus U MPEBPAIIEHHs ero B SHEPruio BO3OYK/IEHUsI BBITION-
HSIIOT pelienTopbl pepIeKTOPHBIX AyT. Pe-1ientopHas sHeprusi BO30YKICHU T HOCUT XapaKTep JIOKaIb-
HOT'O OTBETa, YTO UMeeT 3HaYeHUEe B TPafaliii BO30YKACHHS 110 CHJIE.

HWcxons u3 cTpoeHrs 1 pOMCXOKAEHHS PELIEITOPOB, X MOKHO pa3AeUTh Ha IEPBUYHO-UYB-
CTBYIOIIME, BTOPUYHO-YYBCTBYIOIIME M CBOOOIHBIE HEpBHbIE OKOHUYAHHWsA. Y TEPBBIX B KavyecTBe
pelriernropa JIeNCTBYET caM HEMPOH (pa3BUBAETCS U3 HEUPOIIUTENHS), T. €. MEXKY Pa3IpaKUTENIEM U
nepBbIM a(p(PepeHTHBIM HEMPOHOM HET CTPYKTYP-NIOCPEIHUKOB. JIOKaJIbHBIN OTBET NEPBUYHO-UYB-
CTBYIOIIIMX PELIENITOPOB — PELIENTOPHBIN MOTEHLIUAIT — SIBJISIETCS] M TEHEPATOPHBIM [TOTEHLIMAJIOM, T. €.
BBI3BIBAIOIIIMM BOSHMKHOBEHHE MOTEHIMAA AeHCTBUS Ha MeMOpaHe adgpepeHTHOro BosiokHa. K nep-
BUYHO-YYBCTBYIOIIMM PELIENTOPaM OTHOCST 3pUTEJIbHbIE, OOOHSTENIbHBIE, XeMO— 1 Oa-pOpPErenTOpPbI
CEepIEYHO-COCYIUCTON CUCTEMBI.

BTopuuHO-4yBCTBYIOIINE KJIETKU MPEICTABIISAIOT COOOH CHelUaIbHbIe CTPYKTYPhl HEHEPBHOTO
MIPOUCXO’KIEHUS1, KOTOPbIE C TOMOILBI0 CUHAIITUYECKHX HEMPOPELIENTOPHBIX KOHTAKTOB B3aUMO/IEH-
CTBYIOT C JIEHIPUTAMU TICEBJOYHUIIOISIPHBIX UyBCTBUTEJbHBIX KJIETOK. Pelien-TopHblil MOTeHLMA,
BO3HUKAIOIIUI TO7] JEWCTBUEM Pa3[Ipa’kUTelisi, BO BTOPUUHO-UYyBCTBYIOIIMX KJIETKaX HE SIBJISAETCS
reHepaTOPHBIM U He BBI3bIBAET BOZHUKHOBEHU s TIOTEHITMAJIA JeWCTBUS Ha MeMOpaHe addepeHTHOro
BOJIOKHA. B30y qatommii MOCTCMHANTHYECKHIA MOTEHIMAT BOZHUKAET JIMIIIb Yepe3 MEXaHU3M Bbljie-
JIEHUs1 pelieNITOP-HOM KJIETKOW MeauaTopa. ['paganus cuiibl pa3ipaxkuTesist OCyEeCTBIISIETCS MOCpe-
CTBOM 9KCKPELIMH Pa3IMYHbIX KOJMUYECTB MeAuaropa (dem OOJbIlie BHIAEISAETCS MeauaTopa, TeM
CWJIbHEE Pa3IpaXUTEND).

Ko BTOpHYHO-4yBCTBYIOIIMM KJIETKaM OTHOCSIT CIIyXOBBIE, BECTHOYJISIPHBIE, KAPOTU/IHBIE, TaK-
THJIbHBIE U Jpyrue perentopbl. MIHOraa B CBSA3M ¢ OCOOCHHOCTSMU (DYHKIIMOHHPOBAHMS K STOM
IpyIIe OTHOCAT (POTOPELENTOPbI, KOTOPBIE C AHATOMUYECKON TOUKHY 3PEHHUS U B CBSI3U C TIPOUCXOXK-
JEHUEM U3 HENPOIIUTENNS SABJISAIOTCS BTOPUYHO-UYBCTBYIOLIMMU.

CB0OO/IHBIE HEPBHBIE OKOHYAHUSI TIPE/ICTABIISIOT COOOM BETBJICHUS AEHIPUTOB TICEBIOYHUIIO-
JIIPHBIX YyBCTBUTEJIBHBIX KJIETOK U JIOKATU3YIOTCS ITOYTH BO BCEX TKAHAX YEJIOBEUECKOro Tea.
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ITo sHepreTnueckoi Npupoae pazapaxuTesisi, Ha KOTOPbId pearupyer peLenTop, OHU JeNATCs
Ha MeXaHOpPEeleNnTophl (TaKTWJIbHBIE, OapOpelenTophl, BOTIOMOPELEHTOPbI, CIyXOBblE, BECTHOY-
JIIpHBIE; OHM, KaK IPaBWJIO, BOCHPUHUMAIOT MEXAHWYECKOE pa3[pak€HUe INpU MOMOIIY BBIPO-
CTOB KJIETKH), XeMOpeLenTopsl (OOOHSTEbHBIE), XeMO-PEeleNTOPbl COCYIOB, IIEHTPAJILHON HEpB-
HOM CHCTeMBI, (POTOPELIeNTOPhI (BOCTPUHUMAIOT Pa3JpakeHue Yepe3 NajJouKO— U KOITOOYKOBH/I-HbIE
BBIPOCTBI KJIETKH), TEPMOPELIENITOPHI (pearupyloT Ha U3MEHEHUE «TEeIlI0-X0JIoA» — Tesblia Pydunu
1 KonObl Kpayse cm3ucTeix 000/104eK) U HOIMIENTOPhl (HEMHKAIICYIMPOBAHHBIE OOJIEBbIe OKOHYA-
HUSA).

[NoctpenientopHsiM 00pazoBaHueM pedIeKTOPHBIX AYT siBisieTcs: adepeHTHBIN My Th, 00pa-
30BaHHbIN NICEBJOYHUNIOJISIPHBIM YyBCTBUTEIbHBIM HEPOHOM, TEJIO KOTOPOTI'O JIEKUT B CIMHATIBHOM
TaHIIMK, & AKCOHBI 00Pa3yIoT 3aJHUE KOPEIIKM CIIUHHOro Mo3ra. ®yHkIws addepeHTHOro myTH —
npoBeeHre MH(POPMAIIMH K IIEHTPAIbHOMY 3BEHY, O0Jiee TOro, Ha JaHHOM 3Tarie IPOUCXOIUT KOIH-
poBaHue uHpopmauu. s 3TUX 1e1ell B OpraHu3Me MO3BOHOYHBIX PUMEHSETCSl TBOMYHBIN KO/,
COCTaBJIEHHBIN U3 MaYeK (3aJI110B) UMITYJILCOB U TPOMEKYTKOB MKy HUMU. CyILIECTBYET 1Ba OCHOB-
HBIX BU/Ia KOOJUPOBAHUS: YACTOTHOE U IPOCTPAHCTBEHHOE.

[lepBoe 3akimovaeTcs B (pOPMUPOBAHUM PA3IMYHOTO YMCIIa UMITYJIbCOB B [TAYKE, pA3HOTO KOJIH-
YyecTBa MavyeK, UX JUIUTEIbHOCTH U JJIMTEIbHOCTU NEPEPhIBOB MEKAY HUMHU B 3aBUCHMOCTH OT CHJIBI
HAHECEHHOTO Ha peuentop pasapaxkeHus. [IpocTpaHCTBEHHOE KOAMPOBAaHME OCYLIECTBIISIET rpaja-
LIMIO CWJIBI Pa3/IpaskUTEN s, 3a/1EMCTBYS Pa3IMYHOE KOJIMYECTBO HEPBHBIX BOJIOKOH, IO KOTOPBIM OIHO-
BPEMEHHO TIPOBOIUTCS BO3OYKICHHE.

B cocraB adpdepeHTHOro myTH BXOAAT MPEeUMYIIEeCTBEHHO A-0, A-f3 1 A-O BOJIOKHA.

[Tpoiizst no BoIOKHAM, HEPBHBIN UMITYJIbC MOMAIAET B pehIEKTOPHBIN LIEHTP, KOTOPbIH B aHa-
TOMHUYECKOM CMBIC/IE TPECTaBIsAeT COO0M COBOKYITHOCTh HEMPOHOB, PACIIONIOKEHHBIX HA OmNpejie-
JICHHOM YPOBHE LIEHTPAJIbHON HEPBHOW CUCTEMbI U MPUHUMAIOIIUX y4yacTue B ()OPMUPOBAHUU JJaH-
Horo pedriekca. OyHKIMs pedIeKTOPHOrO HEHTPa COCTOMT B aHAIM3E M CMHTe3e MH(pOpMalIH, a
TaKkke B MepeKIoueHny nHpopMalmu ¢ agppepeHTHOro Ha 3(pPepEeHTHBIN My Th.

B 3aBucuMocTH OT OT/A€Na HEPBHOUM CUCTEMBI (COMAaTUYECKOTO M aBTOHOMHOIO) pediieKchl,
LIEHTP KOTOPbIX PACIIONIOKEH B CHMHHOM MO3I'€, Pa3/IMyaloTCs 110 JIOKAJIM3alMK1 BCTABOYHBIX HENPO-
HOB. Tak, /1711 COMaTU4eCKOI HEPBHOM CUCTEMbI PePIIEKTOPHBIN LIEHTP PACIIONOKEH B IIPOMEKYTOYU-
HOW 30HE MEkKAy NMEPeJHUMH U 3aJHUMU POramH CIMHHOIO Mo3ra. PedieKTopHblil LEHTp Berera-
TUBHOI HEPBHOM CHCTEMBI (TeJla BCTABOYHBIX HEMPOHOB) JIEKUT B 3aJHUX porax. Comaruyeckui u
BEreTaTUBHBIN OT/IE/Ibl HEPBHOW CUCTEMBbI TaKke OTJIMYAIOTCS MO JIoKa3auu 3(GepeHTHBIX Hell-
poHoB. Tesla MOTOPHBIX HEIPOHOB COMATMUECKOW HEPBHOM CUCTEMBI JIEKaT B IEPEJAHUX POrax CIIuH-
HOT'O MO3I'a, TeJa MperaHrIMOHAPHbIX HEHPOHOB aBTOHOMHOM CHCTEMBI — HA YPOBHE CPEIHUX POIOB.

AKCOHBI 000MX TUIOB KJIETOK (pOpMUPYIOT 3¢ppepeHTHBIN MyTh pediekTopHoi 1yru. B coma-
TUYECKOW HEPBHOM CUCTEME OH HETIPEPBIBAIOIIMIACS, €T0 COCTABIISIOT BOJIOKHA TUNa A-o. Mckioue-
HUEM SIBJISIIOTCS JIMIIb A-Y BOJIOKHA, TPOBOJAIINE BO30Y:KASHHUE OT KJIETOK CIIMHHOTO MO3ra K MHTpa-
(py3abHBIM BOJIOKHAM MBILIEYHBIX BEpeTeH. D(PepeHTHbI MyTh aBTOHOMHON HEPBHOW CHCTEMBI
IIPEpHIBAETCS B BET€TATUBHOM I'aHIJIMH, PACTIONIOKEHHOM UJIM UHTPaMypajibHO (TapacuMIaThyecKas
YacTh), WK 0113 CIMHHOTO MO3ra (OTAEJIbHO HITH B CAMIIATUYECKOM CTBOJIE — CUMITATUYECKAsl 4acTh).
[Iperanrmo-HapHOE BOJIOKHO OTHOCUTCS K B-BOJIOKHAaM, NOCTraHMoHapHoe — K rpymre C.

Pabounm opranom /1j1s1 COMaTUYECKOTO OT/IeNIa HEPBHOUM CHCTEMBI SIBJISIETCS TIONEPEYHO-TI0NO-
cartasi CKeJIeTHasl MBIIIIA, B BEreTaTUBHOM 1yre 3¢deKkTop — xene3a MO0 MbIia (Iagkas uin
NoNiepevHo-TIoNocaTas cepaedtas). Mexay adepeHTHBIM myTeM 1 pabourM OPraHOM PacIoNokKeH
XUMHUYECKUI MUOHEBPAJIbHBIN JTMOO HEHPOCEK pe-TOPHbIN CUHAIIC.

PediektopHas myra 3amblkaeTcst B KOJBIO Onarogaps oopatHou adpepeHTanmm — MOTOKY
HMMITYJILCOB OT perienTopoB 3¢gdekTopa 06paTHO B pedieKTOpHBIN 1eHTp. PyHKIMA 00paTHON CBSA3U
— CUTHAJIM3alMs B HEHTPAJIbHYI0 HEPBHYIO CUCTEMY O BBIIIOJTHEHHOM JielicTBUM. Eciii OHO BBINOTHEHO
HEJJOCTaTOYHO, HEPBHBIN LIEHTP BO30yX)aaeTcs — peduiekc mponomkaercs. Takke 3a cueT oOpaTHOM
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adpepeHTalIU OCYIIECTBIISIETCS KOHTPOJIb MepruhepruiecKoi IesTeIbHOCTH IIEHTPATbHON HEPBHOM
CHCTEMOM.

Paznmuaior oTpunatesbHylo U HOJMOKUTENbHYI0 OOpaTHbIe CBsi3W. [lepBasi py BHINOJIHEHUH
orpeeseHHON (hYHKIIMH 3aITyCKaeT MeXaHN3M, yTHEeTaomui 3Ty pyHKimo. [lonoxurensHas oOpat-
Hasl CBS3b 3aKJII0YAETCS B JAJIbHEHIEN CTUMYISIUU (DYHKIIUH, KOTOpasi yXe BBIIIONHSETCS WU B
yrHeTeHnu (PyHKIMU, KoTopasi yxke yraerena. [lonoxutensHass ooparHast adepeHTaius BcTpeya-
eTCsl pelIKO, TaK KaK MPUBOAUT OMOJIOTMYECKYIO CUCTEMY B HEYCTOMUYHMBOE MOJIOKEHHE.

[Tpocteie (MOHOCHHaNTUYECKHE) pedIEKTOPHbIE AYTM COCTOST JIMILIL W3 JBYX HEHPOHOB
(apdepentHoro u 3pdepeHTHOr0) M PpazIuyalTcsl TOJNBKO B IMPONPUOLIENTUBHBIX pedlieKkcax.
OcraJibHBle YU BKJIIOYAIOT BCE BBIIIE YKa3aHHbIE KOMITOHEHTHI.

ITHC

LlenTpanbHasi HepBHasi cMCTeMa, BKJIIOYAIOIIasi TOJOBHOM M CITMHHOM MO3T, 00ecredrBaeT
caMble CJIOJKHbIE B3aMMOOTHOILIEHUsI OPraHU3Ma C OKPYKAIOILEel Cpeion, YyIpaBisisa AesTeIbHOCTbIO
BCEX TKaHEH, OPraHOB M CUCTEM, OTBeYas 3a IMpUCIIOcoOeHne M (OpPMUpYs LieJeHalpaBIeHHOe,
CO3HATEJIbHOE NOBeieHUE yesioBeKka. CornacHO HEMPOHHOM TEOPUH, LIEHTPAIbHAS HEPBHAS CHCTEMA
NPeCTaBIsIeT COO0M COBOKYITHOCTh HEPBHBIX KJIETOK, CBSI3aHHBIX MEXKIY COOOH CHHAI-TUYECKIMU
coeqHeHUsIMU. HepBHbIE KJIETKH, COYETasACh B CTPYKTYPax rOJIOBHOTO M CIIMHHOTO MO3ra, 00pa3yioT
CKOIUICHUs1 — HEPBHbIE LIEHTPBI, CIELMAIU3UPOBAHHBIE HA BHIIIOJIHEHUE OIPEe/IeIeHHON (PYHKIMU U
OTBEYAIOIIME 32 TO WIM MHOE JieiicTBUE WK cocTosiHre. Cpean Takiux 0Opa30BaHMi MOKHO Ha3BaTh
LIEHTPBl YyBCTBUTEJIbHBIC, IBUTATE/IbHbIE, BET€TATUBHBIE, ICHTPBI ICUXMUYECKUX (DYHKIMIA U ApYTHe.
B npenenax neHTpanbHOI HEPBHOW CUCTEMbI OHU PacIioyiaraloTcsl HEMPOU3BOJIbHO M UMEIOT Olpejie-
JIEHHYIO YETKYIO JIOKQJIM3AIMIO (HallpUMep, JbIXaTeJIbHBII M COCYIOIBUTATENIbHBIN LIEHTP B IIPOAOJI-
roparoM mo3re). B ITHC npoxogur 0oJbInoe KOJIMUYECTBO BOJOKOH, COEIMHSAIONIMX Pa3HblE YacTH
MO3ra.

Paznuyaior HepBHBIE HEHTPHI ABYX THIOB. LIeHTpBI siiepHOroO THMa — 3T0 00bEIMHEHNE HEPB-
HBIX KJIETOK CO CXOZIHOM Mopcosiorieit u (pyHKIIMOHMPOBAHUEM, COEIMHEHHbIX cUHaricamu. Takue
LEHTPBl BCTPEYAIOTCS] B CIIMHHOM MO3re, CTBOJIE OJIOBHOTO MO3ra U 0O€jloM BELIeCTBE KOHEUYHOIo
Mo3ra. i1 5KpaHHOIO THIIA XapaKTepHO paclpeesieHre HelpoHOB 1o ciosaM. Ha Hux npoenupy-
I0TCSI HEPBHBIE UMITYJIbChI. LIEHTPBI 9K paHHOTO THITA OOHAPY)KMBAIOTCS B KOPE I'OJIOBHOTO MO3ra, MO3-
keuka, Oyrpax 4yeTBEpOXOJIMHUS ITPOMEKYTOYHOI'O MO3ra, B CETYATKE.

Bxon nH(popmaiy B HEpBHBIN LIEHTpP OCYILECTBIsIeTcs Mo adpepeHTHBIM BOJIOKHaM. [lanee
MIPOMCXOAUT ee 00paboTKa BO30YXKJAIOIIMMHU UM TOPMO3HBIMH 3BEHBSIMH LIEHTPA, 4 3aTeM BBIXO[ IO
3(ppepeHTHBIM HEMpOHAM.

Kax B rojloBHOM, Tak 1 B CIIMHHOM MO3re pa3lnyaioT cepoe u 6enoe BemectBo. Cepoe Bellie-
CTBO COIEPKUT Tesla HEHPOHOB W ONMKaiilive BEeTBJICHUs JICHAPUTOB U aKCOHOB; OeJloe BKJIOYaeT
BOJIOKHA, TIOKPBITBIE MUEJIMHOM. B rojloBHOM MoO3re B coctaBe 0eoro BelecTBa MMEITCs pa3ind-
HOH BEJIMUMHBI U (POPMBI OCTPOBKH, COCTOSIIIME U3 CEPOTro BelllecTBa, — Oa3asbHble s1pa. BonokHa
HEHTPaJIbHOI HEPBHOM CHCTEMBI 0OPa3yIOT MMPOBOJSIIME YTH, CBSI3BIBAIOIIME OT/ENbI LIEHTPAIBHON
YacTH, a TAK)KE HEPBHBIE LIEHTPBI.

COouHHOI MO3T
CrnvHHOM MO3r — HauOoJiee JIPeBHsIsI YacTh LIEHTPAJIbHON HEPBHOW CUCTEMBI, 00pa3yloniasicst
U3 TYJIOBUIIIHOTO OTJIe/ia HepBHOW TpyOKHU. B mponomkenue ero (hoopMUpoBaHKs B HEM Pa3InyaioT

TP cJI0s1. BHYyTpeHHUI — SIeHAMMHBIN, 00pa30BaHHBIN HEHPOOIacTaMu, 13 KOTOPBIX (POPMHUPYIOTCS
HEpBHBIE KJIETKU, ¥ IIMOOJACTAMH, JAIOIMMHU HAYalo acTpO— W OJUIOIEHAPOIMTAM MAaKpOIITUH.
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CpenHuil — I1aImeBoy, UM MaHTUIHBIN, CJIOH, KOTOPBI 00pasyeT cepoe BelecTBo. HapyxHblii ciioi
— KpaeBasi ByaJlb — 3TO OTPOCTKH HEHPOHOB, Jajiee ohopMIIsIoIrecs: B Oeoe BEIecTBO.

Buemnee crpoenne

BHeliHe CMHHON MO3I BBIIVISIAUT KaK JJIMHHBIA TSK LMIMHAPUYECKOW (DOPMBI, YyTh CILTIO-
LIEHHBII B NEpPeAHEe-3aJHEM HAIPaBIEHUU U Pa3JeJIeHHbI Ha CETMEHThI, COOTBETCTBYIOIIME OIHOW
nape CIMHHOMO3TOBBIX HEPBOB. SBISASICH caMbIM (PHJIOTEHETUYECKU CTapbiM OOpa30BaHMEM IIEH-
TPAJIbHOW HEPBHOW CUCTEMBI, OH B OOJIBIIION CTENIEHN COXPAHUIT METaMEPHOCTb opranu3aiuu. CrivH-
HOHM MO3I' pacrosiaraeTcsi B T03BOHOYHOM KaHalle, 00pa30BaHHOM JIyTaMH MO3BOHKOB; €T0 KOPEIIKH
MOMapHO 00Pa3yIoT ClpaBa U cjieBa CIIMHHOMO3TOBBIE HEPBBI, KOTOPHIE BBIXOAST Yepe3 MEKITO3BOH-
KOBbIE OTBEpCTUs. BepxHsisl rpaHuIla CIMHHOTO MO3Ta MPOeMpyeTcsl Ha Kpaid OOJIBIIOro 3aThUIoy-
HOT'O OTBEpCTHs, I1le OH NEPEXOAUT B IOJIOBHOM. B KaynasbHOM HampaBieHUM CIIMHHOM MO3I IPO-
nomkaercs Ao -1 nosicHnYHOro NO3BOHKA, OKaHUYMBAasICh MO3IOBBIM KOHYCOM, a JJajiee EPEXOJUT B
TEPMHUHAJIbHYIO HUTh, KOTOPAsl B HaYaJle ellle COAEPKUT HEPBHYIO TKaHb, & IOTOM IMOJIHOCTBIO 3aMe-
IIaeTCsl HA COSJMHUTENBHYIO TKaHb 00oovYek. HapyxHas 4acTh TepMUHAJIBHOW HUTH, UTMHA KOTO-
PO# y B3pOCJIOTO YesioBeKa J10 8 M, 3akaHuMBaeTcsi Ha ypoBHe Il KormurkoBoro no3BoHka, rae cpac-
TAaeTCsl C ero HaJAKOCTHULIEW. BHYTpeHHss1 4acTh TEPMUHAIBHON HUTH, COLIEpKalliasi HEPBHYIO TKaHb,
COCTaBJISIeT O JJIMHE IPUMEPHO 15 cM 1 ponomkaercs 10 ypoBHs Teia Il kpecToBoro no3BoHka.

Oo6mas mHa CIMHHOTO Mo3ra oT 41-42 cM y skeHIuH U 10 45 cM y myxunH. [1o macce oH
cocrasisieT 34-38 1, 0koJ10 2 % OT Beca roJIOBHOrO MO3ra.

Ha cBoem mpoTskeHMM CIIMHHOW MO3r OOpasyeT [Ba YTOJIIEHWs — MIEHHOEe U MosiC-
HUYHO-KpecTioBoe. VX cyiecTBoBaHME OOYCIIOBIEHO TeM, YTO OT 3THX YacTell CIIMHHOrO MO3ra
VMHHEPBUPYIOTCS] BEPXHHUE U HIKHUE KOHEUHOCTH, MMelolre 0obinoe (PyHKIIMOHATBHOE HaTpsiKe-
HUe. B yronmenusx oOHapy)kuBaercst Ooblliee, YeM B IPYTHX YacTsX COIMHHOTO MO3ra, KOJIMYECTBO
HEMPOHOB U BOJIOKOH.

Ha moBepxHOCTM CHMHHOTO MO3ra BHJIHO HECKOJbKO Ooposn. Ha mepemneil moBepXHOCTH
XOPOIIIO 3aMeTHA IITyOOKast NepeIHsist cpeAuHHast mesb. C3aau umeeTcs 3a/1HsIs1 cpeAnHHas 6opo3na,
KOTOpasi BMECTe C MEPBBIM 00pa30BaHMEM YCJIOBHO pasfesisieT CIIMHHOW MO3T Ha JIB€ OIMHAKOBBIX
YacTH — NPaBYIo 1 JieBy10. BriryOb OT Hee 10 ceporo BelecTBa MPOHUKAET ITHaIbHAS 3aJHSsI CPEIH-
Has nieperopoaka. [To 6okam oT nepeHeii CpeAMHHOM ITIe/M MTPOXOJUT NapHas Me-peJHeIaTepatbHast
60p0o371a, N3 KOTOPOU BHIXOIAT MepeTHIE KOPEIIKU CITMHHOMO3TOBBIX HEPBOB (BUTaTe/IbHbIe). Takxke
T10 3TOV OOPO3/Ie MPOXOAUT I'PaHMIIa OOKOBBIX U MEPEeJHUX KAHATUKOB OEJIoro BelecTsa. [lBuraresib-
HblE KOPEUIKU COepKaT aKCOHbl MOTOHEPOHOB HEMPOLIMTOB MEPEJHETO pora ceporo Bemecrtsa. Ha
JOpPCaJIbHOM TIOBEPXHOCTH aHAJIOTMYHO MO OTHOIICHUIO K 3aJHE CpPeMHHOM OOpo3/e pacrionara-
I0TCSI /IBE 3aJHENIATEPATbHBIX OOPO3/IbI, SBJISIOMIMECS MECTOM BXOKICHHU I 3aTHUX (4yBCTBUTEIbHBIX )
KOPEIIKOB CIIMHHOMO3TOBBIX HEPBOB U CIIYKAIMX I'PAHULICH MEsKTy OOKOBBIMH U 33JHUMH KaHATH-
KaMU. 3ajHHe KOPEIIKH BKJIIOYAIOT aKCOHBI IICEB/IOYHUITONSAPHBIX HEPOHOB, BXOISIIMX B CIIMHHOW
Mo3r. Tena nceBAOyHUNONSIPHBIX KJIETOK (POPMUPYIOT CIIMHHOMO3TOBOH Y3€l1, 10C/Ie KOTOPOTO Ipo-
WCXOJUT COETMHEHNE MepeTHUX 1 3aJHUX KOPEIIKOB CITMHHOMO3TOBBIX HEPBOB. B 00111e#i cl105)KHOCTH
OT CIIMHHOTO MO3ra MOCErMeHT-HO oTXonuT 31 mapa kopemkoB. Takum 00pa3oM, 4acTh CIIMHHOTO
MO3ra, OT KOTOpOW OTXOAMT 4 Kopelka (2 3a/HuX, 2 NepeIHIX) WK 2 HEpPBa, HA3bIBAETCsl CErMEH-
ToM. Y uenoBeka BeiaessioT 31-33 cermenTa: 8 u3 Hux — meiHble (CI—CVIII), 12 rpynssix (Thl—
ThXII), 5 nosicanunbix (LI-LV), 5 kpectiioBbix (SI—SV) u 1-3 komuukoBsix (Col—Colll).

CortacHO METaMEpPHOMY CTPOEHHUIO CIMHHOTO MO3ra, KasK/Iblii CETMEHT OTBEYAeT 3a UHHEpBa-
LIMIO OIPEJEJIEHHOrO Y4acTKa Tesa, HaXOASAIIErocsl C HUM Ha OIpPEJeJIEeHHOM yYpPOBHE.

JITMHAa COMHHOTO MO3Tra YCTyIMaeT JJTMHE TTO3BOHOYHOTO CTONI0A, IOSTOMY PaCHOJIOKEHUE Cer-
MEHTOB M COOTBETCTBYIOIIMX MTO3BOHKOB HE COBIAaeT. BepxHue cerMeHTsl MIEeHHOro OTesa CIIuH-
HOT'O MO3Tra COOTBETCTBYIOT HyMepaliy 03BOHKOB. HukHue 1ieiiHble 1 BEpXHUE CETMEHTBI TPYAHOTO
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OTZEJIa yKe HE COBIIAJA0T C HOMEpaMHU IIO3BOHKOB, PACIIOIArasCh Ha OAWH II03BOHOK BbIlIE. B cpen-
HEl 4acTH IPyIHOIO OT/IeNa 3TO PACXOXKIEHUE JOCTUTaeT IBYX, a B HUKHEW JyacTtu — Tpex. [losicHny-
HBbIE CETMEHTHI CMEIIEHBI yke A0 YpoBHA X—XI rpyaHbIX MO3BOHKOB. KpecTIOBbIE ¥ KOITYMKOBBIE
cerMeHThI npoenupylorcs Ha tea XII rpyaHoro u I mosicHUYHOro o3BOHKOB.

Buyrpennee crpoenne

Ha noniepeyHoM pa3pese CIMHHOTO MO3ra YeTKO BHIHA IPAHUIA CEPOro U OeJoro BEellecTBa.
Cepoe BelIecTBO pacroiokeHo BHYTpH U 1o hopMe HarmoMuHaeT OykBy «H» (MM pacrioyioxkeHo B
Bujie 0a00uKM). besoe HaxoauTCst CHApYy KU OT Ceporo U oOpasyeT KaHaTUKH.

B cepenuHe ceporo BelliecTBa HAXOIUTCS OTBEPCTUE — LIEHTPAJIbHbINA KaHaJI, BBICTJIAHHBIN STIEH-
AUMOLMTAMHM MaKpOIJIMM M 3arlOJHEHHBIN 1epeOpOCTIMHAIbHON KUAKOCThIO. Ero BepxHssl yacTh
niepexonut B I'V xkeynodek mpoaoiroBaToro Mo3ra, a KHI3y oopasyeT paciivpeHue 1 cJIero 3aKaHuu-
BaeTcs, (pOpMUpPYsI KOHLIEBOM kelyiouek. Bokpyr kaHaia pacionoxkeHo CTy/IeHUCTOe (Cepoe) Belle-
CTBO. B pa3iMuHbIX yuacTKax Ha CBOEM MPOTSHKEHUH, 2 MTHOT/A JaXe TIOTHOCTHIO, KaHATI MOJKET 3apac-
TaTh.

Cepoe BelecTBO ¢ 00erX CTOPOH 00pasyeT cephie CTOIOB, CBSI3aHHBIE Ha YPOBHE IIEHTPATIBHOTO
KaHaJIa iepe/THel U 3aJHel criaiikaMu, 0Opa30BaHHBIMU TUIACTUHKAMU CEpPOro BelecTBa. B cronbax B
3aBUCUMOCTH OT YPOBHsI CIMHHOTO MO3Ta pa3jIMyaloT elle Ba WU TPH CTO0A: epeIHIA, 3aJHUN, —
aHa ypoae VIII meitHoro, rpyaubix, I u Il mosicHu4HOTO BHAESAIOT O0KOBBIE CTONIOB. CTONOBI CEpOro
BEIIIECTBA HA MOMEPEYHOM Cpe3e MPEeACTaBIeHHI B BUIE poros. [lepeanuil por mmpe 3aaHero.

Cepoe BelecTBO COACPKUT CKOIUIEHHS] HEMPOHOB, 0Opasylonmx sapa. B mepeaHux porax
KpyIHble 3(epeHTHbIe HEHPOHBI JIEKAT B COCTaBE IMATU SEP: LIEHTPAJIbHOIO, NEpeaHenaTepaib-
HOTO, 3a[{HeJIaTe-PaIbHOTO, NepeJHeEMeINaIbHOIO, 3aJHEMeHaIbHOr0. B 3aqHUX porax KJIETKH 1o
pa3mepy Menkue. Takxke B MX cOocTaBe OOHAPYXKMBAIOTCS OTPOCTKU UYBCTBUTEIBHBIX TICEB/IOYHU-
NoNSIpHBIX TaHrmeB. Cepoe BEIIeCTBO 3aJHUX POrOB MMeeT OoJiee CIOKHYIO CTPYKTYpPY, HEKeIH
B nepefHux. bosblas yacTh ero HeMpOHOB ydyacTByeT B (pOPMHUPOBAHMU COOCTBEHHOro sipa. B
cocraBe 0eJyioro BEIIeCTBa, COMPUKACAIOIIETOCS C BEPXYILIKON pora, UMeeTcsl y4acTOK, Ha3bIBaeMbli
MOrPaHUYHON 30HOM. B cepom BelecTBe BO3JIe STOTO yYacTKa BHIACISIOT TyOUuaryio 30HY, COCTOSI-
IIyI0 U3 KPYIMHONETIMCTON IIIMAJIbHOM CETH M OTAEJbHBIX HelpoHOB. Ele Onmke K HeHTpabHOMY
KaHaJTy HaXOIUTCS CTYAEHHUCTOE BEIIECTBO (KeJaTMHO3HAsI CyOCTaHIIN ), BKJTIOYAIOIee MeJIKUe Hell-
poHbl. OTPOCTKH KJIETOK CTYAEHHUCTOTO BEIeCTBA U IyOUaTo 30HbI, a TAKXkKe IMyYKOBBIX KJIETOK, pac-
MIPE/IENIeHHBIX B COCTaBE CEpPOro BelecTBa, 0OECTIeUMBAIOT (DYHKIIMIO CBSI3U MEKIY PSAAOM Pacro-
JIO)KEHHBIMU CeTMEHTaMM CBepXy M CHU3Y. OTPOCTKM OOBIYHO 3aKaHUMBAIOTCS B MEPEIHHUX POrax
CErMEHTOB, Orudas cepoe BEeleCTBO M0 rnepudepun 1, Takum o0pazom, (hopMUpPYsT BCTABKU OEJI0r0
BEIIECTBA. DTU BOJIOKHA HA3BIBAIOT MIEPEJHUMHU, JIATEPATIbHBIMU U 32 THIMU ITyYKaAMH.

MeTKOKJIETOUHBIE Spa 33 JHIUX POrOB COCTOAT OOJIBINIEH YaCThIO U3 ACCOIMATUBHBIX HEHPOHOB.
Paznmuaior neHTpaibHOE U TPYAHOE s1/Ipa, aKCOHBI KOTOPBIX CIIEMYIOT TaK ke, KaK U MyYKH, B COCTaBe
6eJ10ro BeecTBa B roJlOBHOM MO3T.

BokoBoii por B ero MeuaibHON 4acTh 3aHUMAET TPYAHOE SPO, OKPYKEHHOE KaeMKO Oeioro
BerecTBa. OHO POJOIIKAETCS B0 OOKOBOTO cTojI0A 1Moy, HazBanueM ctond Kinapka. Kpome rpya-
HOTO $1/1pa, B OOKOBBIX pOrax MMeeTCs TAKIKe JIaTepaibHOe IIPOMEKYTOUHOE (Cepoe) BeleCTBO, BKITIO-
yajoree HeHTPbl CUMIIATHYECKOM HEPBHOM cUCTeMBbl. AKCOHBI KJIETOK, 0Opa3yIolHX IIEHTPHI, Mepe-
XOZSAT B MEPETHUI POT ¥ MOKUAIOT CIIMHHOM MO3T B COCTaBE MEPEJHUX KOPEIIKOB BMECTE C AKCOHAMMU
¥ MOTOHEHPOHAMH TMEPETHUX POroB. Mex 1y nepeJHIMH 1 3aTHIMU POraMH B IIPOMEKYTOYHOM 30He
pacronaraercsi HeHTpaJIbHOE MPOMEKYTOUHOE (cepoe) BemecTBO. OTPOCTKH 0Opa3yolIux ero Kie-
TOK BXOJSIT B COCTaB CIMHOMO3KEYKOBOTO IyTHU. B HEKOTOPBIX OT/AeNax CIIMHHOTO MO3ra (IeiHbie
Y BepXHHUE IPyIHbIE CETMEHTHI) B OEJIOM BeIleCTBE UMEETCsl pETUKYJIsIpHast (popMalvsi B BUIE Tiepe-
KJIAIMH U3 CEPOro BEIeCTBa, KOTOpoe (hOpMUPYETCsI U3 MHOTOOTPOCTYATHIX HEWPOHOB.
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KomrmoHeHTHI ceporo BelecTBa, KOpeliky HEpBOB U ONi3iexartee 0eoe BemecTBo 00pa3yioT
CerMeHTapHbII anmnapaT CIMHHOTO MO3Ta (COOCTBEHHBIH anrapar), KOTOPbIH BHITONHSIET BaKHEHIITYIO
(pyHKIIMIO CITUHHOTO MO3ra — pedIeKTOPHYIO.

Benoe BemiecTBo pacnonoxeHo Ha nepudepun ot ceporo. [locpenctsom 60po3a Oesoe Beltie-
CTBO pazJielisieTcs Ha KaHATUKK. Mesx 1y nepeHeli CpeIMHHON IIeJTbIo U Tiepe/iHeIaTepaibHOi O0PO3-
IO HaxoAWTCs MO 00eMM CTOpPOHAM TepeJHUN KaHaTHK. KaHaTMKM COeqUHSIOTCS MEXOy COOOM
MOCpeCTBOM OeJIOi CIIaliKu, WAYIIEH OT IIEeJIH 10 CEporo BemecTBa. Mex 1y nepeHenarepaibHON U
3aHesIaTepaib-HOM O0pO3AaMH ¢ KaX/I0M CTOPOHBI JISKUT OOKOBOM KaHATHK. 3aJHUI PACIIONOKEeH
MeXKy 3a/IHeNIaTepaibHOM OOPO3J0H U 3aHEN CpeIMHHON OOPO3/I0N.

BorokHa, n3 KOTOpBIX COCTOUT Oesioe BEIIECTBO, UYT B ONPEAEICHHBIX HAIPAaBJIEHUsIX U 00pa-
3YIOT ITyYKH (WJIA TPAKTHI) — TPOBOASAIINE MyTH CIIMHHOTO MO3Tra. ACCOIMATUBHBIE BOJIOKHA 00pa3yIoT
KOPOTKHE TPAKThl, COEIMHSIOIIME CETMEHThI pa3HbIX ypoBHEN. Bocxonsiue BonokHa, 1o (pyHKIMN
YYBCTBUTEJIbHBIE, UYT B LIEHTPbI, PACHIONIOKEHHBIE B MO3KEUKE U B KOHEUHOM Mo3re. Hucxonsiue,
SIBJISIIOIIMECS IBUTATEIbHBIMU, HAIIPOTUB, UIYT U3 TOJIOBHOTO MO3ra B IIEPEJHNUE POra CIMHHOTO.

Bocxoasiyie 1 HEUCXOASIIIME MYyYKU 00ECHEeUYMBAIOT IBYCTOPOHHIOK CBSI3b MEXAY CIMHHBIM
Y TOJIOBHBIM MO3roM. [lepeHre KaHATUKK cofepKaT HUCXOISAIIME IyTH, B OOKOBBIX HAXOASTCS U
HUCXOJSIIME, U BOCXOASIIME IMyYKH BOJOKOH. TOJNIBKO BOCXOISIIME BOJIOKHA HAXOIATCS B 3aHUX
KaHaTHKax.

VnoOHee Bcero paccMarpvBarh MPOBOASIIME MYTH IO PACTIpeleeHUI0 UX B KaHAaTHKax. B
nepe/iHeM KaHaTHKe coaepkarcs 6 myTeu.

1. Tlepeaquuii KOPKOBO-CIMHHOMO3IOBOM MYTh (IMMPaMUHbIN) — 1O (PYHKLIMU ABUTATEJIbHBIN,
BKJIIOYAeT B ceOs1 OTPOCTKM TMTaHTOIMU-PaMUIATBHBIX HEMPOHOB (KJIeTKM Bela), Maymmx U3 Kopbl
OOMNBIIMX TMOMYIIAPUN TOJIOBHOTO MO3ra. PacrosiokeHne B CIIMHHOM MO3re — IepeHeMeanaibHas
YacThb MepeTHIX KAHATUKOB, OKOJIO TIepeIHeN CpeAMHHOM men. Takum 006pa3om, MMpaMUIHbIN Ty Th
MPOBOIUT BO30YKAEHHE OT KOPBI B IIEPeIHIE pora CIIMHHOTO MO3Ta.

2. PeTuKy1s1pHO-CITMHHOMO3TOBOM My Th: TAKKE IBUraTeJIbHBIH, IO HEMY BO30YK/IEHUE CIIeayeT
OT PETHKYJISIpHOM (pOpMAIMU TOJIOBHOTO MO3ra B IIEpeJJHHE pora CIIMHHOTO. Pacnonoxen cOOKy Ot
KOPKOBO-CITMHHOMO3I'OBOI'O IyTH, B LIEHTPE pora.

3. IlepeaHuii COMHOTATAMUYECKUI TMyTh: €ro (PyHKIMEN SIBJISIETCS MPOBEIEHUE MMITYJIbCOB
OCSI3aHUS U AaBJICHUs (TAKTUJIbHBIX). JIE)KUT BEHTpasibHEe PETUKYJISIPHO-CIMHHOMO3IOBOI'O ITyTH.

4. TTOK pbIIIEYHO-CITMHHOMO3TOBOM Iy Th: IO OTHOIIEHUIO K TIPEIBIAYIIIEMY PacrionoXeH Onuxe
K HEHTPaJbHOMY KaHaily. VIieT oT BepXHUX (IIOIKOPKOBbIN LIEHTP 3PEHUS1) U HUKHUX (TIOJKOPKOBBIN
LIEHTp CJIyXa) XOJIMHMKOB YETBEPOXOJIMUSI KPBILIM CPEAHETO MO3Ia K sIIpaM MepeIHUX POroB.

5. 3aHuil IPOJOJIBHBIN MMyYOK: JIOKAIN30BaH B IPOCTPAHCTBE MEX/y MMPAMUAHBIM IyTEM U
cepoli ciaiikoid. CBS3BIBAET CTBOJI FOJIOBHOI'O MO3ra M BEpXHUE CErMEHTHI IIEWHOT'O OT/IeJ1a CIUHHOTO.
Ocy1iecTBIIsIeT KOOPAWHAIMIO IESTeTHOCTH MBIIIIT IIeU U I71a3HOTO sI0NOoKa.

6. IIpenBepHO-CIIMHHOMO3IOBOM TyTh: CBSA3BIBAET BECTUOYIISIPHBIE SiApa MPEAIBEPHO-YIIUT-
KOBOI'O HEPBA B ITPOJIOJITOBATOM OT/EJI€ TOJIOBHOI'O MO3ra C MOTOHEHPOHAMU NIEPEAHUX POTOB CITUH-
Horo. PacrionoxeH okoJo nepeHenarepaibHoi 60po3/bl Ha neprudepun 6eoro BeIecTsa.

B cocraB O0OKOBOro KaHAaTHKa BXOAWUT 5 BOCXOASIIMX M HUCXOIAIIMX IMyTeW M, KPOME TOro,
OT/EJIbHBIE TTYYKH BOJIOKOH, BXOZSIIUE B APYTUE MPOBOISAIINE Ty TH.

1. 3agHuil CIMHHO-MO3KEUKOBBIM MyTh (Iy4oKk Pjekcura) — myTh MPONPHOLIETITUBHON YyB-
CTBUTEJIHOCTH, JIEKHT OKOJIO 3aIHeJIaTe-paibHOi 60po3asl. Criepean ero orpaHuuMBaeT OJHOUMEH-
HBII IepeJTHUI 1Ty Th, MEIUAJILHO — BOJIOKHA MTMPAMUIHOTO ITyTH.

2. IlepeaHuii CHMHHO-MO3:XEUKOBbIN MyTh (IIy4oKk ['0oBepca) — MmyTh NPONpPUOLIEITUBHON 1yB-
crButenbHOCTH. CompuKacaeTcs ¢ Tie-peiHearepaibHONi OOpO3/I0i.

3. JlaTepasbHblii COMHHO-TAIAMUYECKUN MyTh — MyTh OOJNIEBOM M TEMIEpaTypHON 4yBCTBH-
TEJIbHOCTH, PACIONIOXKEH B MepeIHel 4YacTh OOKOBOIO KaHATHKA, COOKY MEsK1y MepeTHUM U 3aHUM
CIIMHHO-MO3KEUKO-BbIMHU MY TSMU, MEIUAIBHO OT KPACHOSAAEPHO-CITMHHOMO3IOBOI'O MyTH.
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4. JlarepasbHbIil KOPKOBO-CIIMHHOMO3TOBOH IMyTh (MUPAMU/IHBINA) — HUCXOSIIUN TBUTATEITb-
HBI 1yTh. OCYIIECTBISIET MPOBE/IeHNEe BO30OYKIEHUsI OT KOPBI OOJBIIMX MOMYIIApUil B TMEpeaHUe
pora CIMHHOTO MO3ra. DTOT MyTh 00pa30BaH OTPOCTKAaMHM KJIeTOK bela, OH pacnosioxkeH Meanalib-
Hee 3a/IHEr0 CIMHHO-MO3KEUKOBOI'O MyTH, CHEpPeIy T'PAHUYUT C KPACHOSIEPHO-CIIMHHOMO3IOBBIM
nyTeM. B BepXHUX OT/enax CIMHHOTO MO3Ta OH JIE)KUT Ha OTHOCUTEIbHO OOJBINON IJIOMIAIN, KHU3Y
Ha IIOTIEPEYHOM Cpe3e IUIoNIalb 3HAYMTEILHO COKpaIaeTCsl.

5. KpacHosiiepHO-CIIMHHOMO3IOBO# My Th 00eCieuBaeT MPOBEICHUE UMITY/IbCOB aBTOMATHYE-
CKOro KOHTPOJIS 32 paOOTON U TOHYCOM CKEJIETHOM MYCKYJIaTyphl B TiepejHue pora. JIexkuT Brepeau
10 OTHOUIEHUIO K MMPAMUAHOMY MyTH.

BosokHa 3aHero kaHaTika B BEPXHUX OTAEJIaX CIIMHHOTO MO3ra Pa3lelisioTcs Ha /IBa IyYKa.
MenuanbHO JIEKUT TOHKMI IMydok (mydok [‘osuist), modtu compukacasch C 3aJHEi MPOAOIbHON
6opo3aoi. JlatepaibHO pacrioyiokeH KJIMHOBUAHBIN IMydoK (Iydok Bypnaxa), mpuiexkammyi K 3aj-
Hemy pory. OTpOCTKH Iyuka [ 0151 clieqyIoT OT HUKHEH 4acTH Tejla M HUKHUX KOHEYHOCTEH B Ipo-
aonaroBaTelii Mo3r. Ero BosiokHa 0OHapyXHBaIOTCA B cOcTaBe 19 HMKHMX 3aHUX KOPEIIKOB CIHH-
HOMO3IOBbIX HEPBOB. BOJIOKHA KJIMHOBMIHOIO My4ka BXOZAT B 12 BepxHHMX cerMeHToB. OT HUX
MOJTy4al0T MHHEPBALMIO BEPXHSS YacTh TYJOBUINA U BEPXHUE KOHEUHOCTH. DTU MYUKH SIBJISIOTCS
TaKkKe IMyTSAMU PONPUOLIETITUBHON UyBCTBUTEIBHOCTH.

0060J104KH CHHHHOTO MO3ra

Ha Bcem ero npoTsikeHu# CIIMHHOM MO3T OKPYXKaloT TpY 0OOJIOUKH: TBepAasi (BHEIIHs), may-
TUHHAs (CpelHssI) U MATKas Mo3roBasi 00ojiouka (BHyTpeHHsis1). OHM pa3feneHbl Mexo0oIoueyd-
HBIMH TTPOCTPAHCTBAMM; MSTKasl 000JI0UKa HEMOCPEACTBEHHO MPUIICKUT K MOBEPXHOCTH CIIMTHHOTO
Mo3ra. B HeBposoruu 000I0uKy, JiekKallye Moj TBepao, 0ObeAUHSIOT 1O/l HA3BAaHUEM MSTKUX.

TBepnast 000/I0YKa — CIUIONTHOE 00pa30BaHKe C IJIOTHBIMUA COCMHUTETbHO-TKAHHBIMU CTEH-
kamu. CofepXXUT CIMHHON MO3T, KOPEIKM CIMHHOMO3TOBBIX HEPBOB M OCTaJIbHBIE O00IOYKH, HAXO-
JsIMecs: B mpejesiax Mo3BOHOYHOro KaHajia. Mex/ly HaAKOCTHUIIeH KaHajla U TBEPIOW MO3TOBOM
00O0JIOUKOH OmpesieNisieTcsl MUy paib-HOe MPOCTPAHCTBO, KOTOPOE CONECP/KUT BHYTPEHHEE MO3BO-
HOYHOE BEHO3HOE CILICTCHUE W CJIOW JKUPOBOM KieTdaTKu. OO0I0UKa UMeeT MPOYHbIA (PUKCHPYIO-
MY anmapar, He MO3BOJISIONINIA el criaaThesl. BBepXy oHa mepexofuT B OAHOMMEHHYIO 00O0JI0UKY
TOJIOBHOTO MO3Ta, MPUKPETUISISICh K KpasiM OOJIBIIOro 3aThUIOYHOTO OTBEPCTUs. B KaHase oT TBep-
J0i 000JIOYKHU OTXOISAT OTPOCTKH, KOTOPbIE (PMKCUPYIOTCS MO KpasM MEKITO3BOHOYHBIX OTBEPCTHIA,
niepexofisl B IepuHeBpajibHble 000I0UKU. BHU3Y 000/104Ka epexoanT B TEPMUHAIBHYIO HUTh U OKaH-
yuBaercs Ha ypoBHe Tena Il kpectioBoro mo3soHka. Kpome npukperieHust K OTBEPCTUSIM MTO3BO-
HOYHOTO CTOJI0A, TBepaas MO3roBasi 000JI0UKa MMeeT (pMOPO3HbIE MYYKH, MPOAOIKAIOIIMECS OT Hee
K MIPOJOJIBHOM CBSI3KE IMO3BOHOYHOTO CTOJIOA.

Mexay TBepIoW M MayTHMHHON OOOJIOYKaMU MUMeeTCst HeOOobInoe cyOaypaibHOe MPOCTpaH-
CTBO, COOOIIAIOIIEECs C TPOCTPAHCTBOM 000JIOUYEK TOJIOBHOTO MO3Ta M CPACTAIOIIEECs C PaCIONOKEeH-
HOH HUXe MSATKOW MO3TOBOM 000JIOYKOM B 00JIACTH MEKIIO3BOHOYHBIX OTBEPCTUH.

Msirkasi, wim cocyaucTasi, 000JIouKa — camasi ToHkast. OHa COIepXKUT KPOBEHOCHBIE COCY/IBI U,
COMPOBOXK/IAsl KX HA HEKOTOPOM IMPOTSIKEHHUH, TPOHUKAET B O€J10€ BeNIeCTBO. MATKYI0 ¥ Ay THHHYIO
00O0JIOUKY pazfesseT MOANayTHHHOE MPOCTPAHCTBO. B 3TOM mpocTpaHCcTBe HAXOAUTCS CIIMHHOMO3-
roBasi ’KUAKOCTb, WU JIMKBOP, 00beMoM 120—140 m.

Huxe ypoBus tena Il mosicHUYHOro mo3BOHKa B CIIMHHOMO3IOBOM XMIKOCTH PacIONOKeH
MYYOK KOPEIIKOB CIIMHHOMO3TOBBIX HEPBOB, 0Opa3yIOIIMI «KOHCKHMN XBOCT». 31€Ch Jierde BCEro
IyTEM IPOKOJa B3STh CIIMHHOMO3IOBYIO MJKOCTb, TaK KaK HET PUCKa MOBPEKIEHUS CHMHHOTO
Mo3ra. OT MATKOH MO3rOBOI 000JIOYKH OTXOIAT COETUHUTETbHO-TKaHHbIe 00pa30BaHUS B BUE IMyY-
KOB U IJIACTUHOK, TIO3BOJISIONINE €l 00pa30BbIBATh COETUHEHHSI CO CIIMHHBIM MO3IOM U BBIIIIE/IEKa-
11eil 000JIOUKOM.

KpoBocnao:keHue

KpoBocHaOxkeHre CITMHHOM MO3T TIOJTy4YaeT U3 HECKOJIbKUX MCTOYHUKOB.
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HenocpenctBeHHO K CIIMHHOMY MO3TY K TiepeqHeld CPeAMHHOUN IIeTU MPUICKUT TepeqHsis
CIIMHHOMO3IOBasl apTepHs U3 CUCTEMbI MO3BOHOUHBIX apTepuil. K 3aiHenarepanbsHoi 60po3e npu-
MBIKAIOT IBE 33/IHUX CIMHHOMO3TOBBIX apTepUU. DTU apTepHU COMPOBOXKIAIOT CTTHHON MO3T Ha €ro
MPOTSDKEHUH, aHACTOMO3UPYSI MEXKAY COOOM U CO CITM-HAJTbHBIMU BETBSMH OT 33JHUX MEKPEOCPHBIX,
TMOSICHUYHBIX U JIATEPAJIbHBIX KPECTIIOBBIX apTEPHI.

Benbl ciuHHOTO MO3ra 00pa3yloT BHYTPEHHEe MO3BOHOUYHOE BEHO3HOE CIIIETEHHE.

I'osi0BHOI MO3T

['o710BHO# MO3T — 3TO BBICILINI KOOPAVHUPYIOIIUI LIEHTP, YIIPABJISIOMINI JeATEIbHOCTBIO BCEX
OpraHoOB M CHCTEM OpraHM3Ma M OTBEYAIOIIMH 32 (POPMUPOBAHUE TICUXUIECKUX TPOLIECCOB.

Ero macca cocrasnsier B cpegem ot 1200 go 2000 r; macca Mo3ra y My:KYMH BBIIIE, YEM Y
*eHiwH, npumepro Ha 100-150 r. Hanbomnee MHTEHCHBHBIN pOCT Mo3ra rporcxoaut 1o 20 Jiet, 1 10
60 ero macca 1 00bEM OCTAIOTCSI OTHOCUTENBHO cTa0MIbHBIMU. [Tocsie 60 j1eT MporcXoanT Bo3pacTHas
VHBOJIIOLHSI.

B cTpoenun rosloBHOro Mo3ra BHIIEISIOT CTBOJ, MO3KEUOK M IBa MOMyIapus (cambie Mopgo-
JIOTUYECKH U (PYHKITMOHAIBLHO Pa3BUTHIE YACTH FOJIOBHOTO MO3ra). Mekay MomyniapusiMy IPOXOAUT
MPOJOJIbHAS IIEJb OOJIBIIIOTO MO3Ta, OrpaHWYEeHHAsi KpasiMi MOJMYIIapuil 1 MO3OIUCTBIM Tesom. C
MO3KEUKOM TOTYIIApHsT Pa3IENsIIOTCs TIOMIEPEYHON IIeNTbio. B Kaka0M MoMyapuy paccMarprBaioT
JOJH: JIOOHYIO, TEMEHHYI0, BUCOUHYIO, 3aThUIOYHYIO U OCTPOBKOBYIO.

Koneunbiit Mo3r

Koneunslii MO3r BKJTIOYaeT J1a nosymapusi. [lomyrmapust MOKpbIBaeT CJI0i Ceporo BelecTBa —
Kopa. Mexay coOoi UX COeAUHSIET MO3OJIMCTOE TEeJIO U TPU CMANKU — TepeHsisl, 3aAHsIsI U CTiaiiKa
cofa. B 6eom BerecTBe NOyMapuil UMEIOTCsl HeOOJbIIINE, Pa3IMYHbIe TI0 (POpME OCTPOBKH CEPOTO
BEIIECTBA, KOTOPbIE HA3bIBAIOT OA3aIbHBIMU SIPAMH.

B nonymapusx paznMyaloT TpY NOBEPXHOCTH (BepxXHesaTepasibHasi, MeAUaIbHAs, HIKHSISA),
TpU Kpasi (BepXHUIA, HIKHEIATEPATbHbIN, HIKHEMEIUATBHbIN) ¥ TPH MOJTIoca (JIOOHBIN, 3aThIIOYHBIH
Y BUCOYHBIN). HapyXHble MOBEPXHOCTH MOJyIIAPHiA UMEIOT CBOe0OpasHyo (hopMy, 0OYCIIOBIEHHYIO
HAJIMYMEM Ha HUX U3BUJIMH U IPOXOISAIIMX MEXKIy HUMHU OOpO3.

Ha BepxHenatepaibHOI OBEPXHOCTH MOTYIIAPUs JTIOOHYIO ¥ BUCOUHYIO JOJIO Pa3eisieT ITy-
OoKas JlaTepasibHasi, I CUIIbBHEBa O0p03/1a, 3aKPhIBAIOIAs OCTPOBKOBYIO A0JI0. OT TeMEHHOM JI00-
Hasl JI0J1s1 OTJeJIeHa MOCPECTBOM LIEHTPAJIbHON OOpO3/pbl, KOTOpask MpOAOIKAeTCs Ha HEOOJBIION
YacTU MeUATbHON MOBEPXHOCTH MOJyIIApHs ¥ 3aKaHYMBAETCSI, HE JOCTUTrasi CUIIbBUEBON OOPO3/IbI.
Bmike K T0OHOMY TOJIOCY B/IOJb LIEHTPATbHOM MIET MpeaeHTpaibHas 0opo3aa. OHa OTaaer Brie-
Pel BEpXHIOI M HUKHIOK JIOOHBIE OOPO3/bl, OMpPEASSIONINe HAIMYMEe BEpXHEH, CPeHer U HIK-
Hell JTOOHBIX M3BWJIMH. [IpeanieHTpanbHast ¥ IeHTpasibHasE OOPO3/bl OIPAHUYMBAIOT MPEIIIEHTPATb-
HyI0 60po3ay. HukHIo T0OHYI0 60p0o3/1y Mpope3aeT BOCXOASIIAs U Nepe/IHsIs BETBH JIaTepaTbHON
O0pO311bl, pa3/esis ee Ha OKPHIIIEYHYIO0, TPEYTOIBHYIO U TNIa3HUYHYI0 YyacTi. OT HEHTPAIbHOU U 10
YCJIOBHOM I'PAHMIIBI TEMEHHO-3aThUIOYHON OOPO3/Ibl, PACTIONOKEHHON HA MeJUaIbHON MOBEPXHOCTH
TIOJTYIIIAPUI M pacceKalole BepXHUW Kpai, TPoIokKaeTcsl TeMeHHas 1ois. B npegenax ee rpaHuil
JIeXKUT TOCTIIEHTPaAIbHAS U3BUIIMHA, OT/EIsIs TOCTIEHTPAIbHYIO U3BWIMHY. Ha MenuabHOH moBepx-
HOCTH TIpeJl— ¥ TIOCTIEHTpalbHasi O0po3/1a CIMBAIOTCA M 00pa3yloT MapaleHTPaIbHYI0 JOJbKY. OT
MOCTIHEHTPATLHON N3BIIMHBI 110 HAITPABJICHUIO K 3aThIJIOYHON JI0JIe UIeT BHYTpUTEMeHHas: 00po3/a,
pazaensioniasi BEpXHIO U HWKHIO TEMEHHBIE JJOJTbKH.

3aTblIOuHAs 0Nl pachoaraeTcsi OT MPOIOKEHUsT TEMEHHO-3aThUIOYHOM OOPO3IbI 10 3aThl-
JIOUHOTO ToJmioca. B ee mpenenax XxopoIo BeIpaskeHa MonepeyHast 3aTbUiovHast 6opo3fa.

BucouHyo 107110 TOPU30HTATIBHO TIEPECEKAIOT ABE MapauiesibHble OOPO3/Ibl — BEPXHSIS M HUXK-
HsIsl BUCOYHBIE, OTIEISIONINE BEPXHIO, CPEIHIO Y HUKHIOK BUCOYHbIE M3BHJIMHBIL.

OcTpoBKOBasi 107151 CKphITa B TIIyOMHE JaTepaibHON 00po3abl. OHa Takke UMeeT HECKOJIbKO
MEJIKMX M3BWJIMH M O0OpO3[, camasi TIyOoKasi i3 KOTOPHIX — KpyroBast 60po3a.
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Ha menmanbHON MOBEpXHOCTH TMOJYIIAPUsT HEMTOCPEJCTBEHHO HaJl MO3OJUCTBIM TEJIOM IIPO-
XOAUT 6OPO3/1a MO30JIUCTOrO TeJla, KOTOpasi BHU3Y MPOIOKaeTcsi B 6opo3ay rurmokammna. [apan-
JIeNIbHO €M BBIIIIE JISKHT TMOsicHasi 60po3/1a, KoTopasi caeayeT JO BEpXHEro Kpasi MoIylapys U OT/ie-
JISIeT TOSICHYI0 M3BWIMHY. K3a/M OT MO30HCTOro Tena Ha MOsICHOW OOpo3/ie MMeeTcs TMepeleek,
KOTOPBIY MPOJIOIKAETCS B MAPArvIIOKAMITATbHYI0 U3BUIMHY. DTH TpU 00pa30BaHUsI OOBEIUHSIOT
B CBOJYATYIO U3BWIMHY. 3aHsS 4aCTh MEIMAIbHON MOBEPXHOCTU COAEPKUT TEMEHHO-3aThUIOYHYIO
Y TIIMOPHYI0 60po3y, ONMke K 3aThIJIOYHOMY ToJTiocy. [TpocTpaHCTBO TpeyroibHON (DOPMBI MEX Ty
TUMU OOPO3J]AMHU HA3BIBAIOT KJIMTHOM.

Ha nuxHel moBepxHOCTH MoMyInapusi O0po3/pl BeIpakeHsl Xyxke. B mpenenax g00HOH gomu
HAXOJUTCSI HECKOJIBKO IIA3HWYHBIX M3BWIMH U 00po3a. Bimke K 3aThUIOYHOMY TIOIOCY OTpenessi-
eTCsl KoJJIaTepasibHasi U 3aThIJIOYHO-BUCOYHBIE OOPO3IHL.

Kopa xoHeuyHOro mo3sra, nokpbiBaroias Noiymapus, — BaKHbIM (PYHKIIMOHAIBHBIN JIEMEHT
rosioBHoro mosra. Ee TonmHa B pa3Heix oTaenax gocruraet ot 1,5 1o 4,5 mm. Mopdornorus u pac-
TOJIO’KEHUE HEMPOHOB B pa3HbIX 4yacTsAX Kopsl pasnuyaercs. Cneunduky pacnpeneneHus KIeTok B
Kope OompImx nonymapuii B. A. Belr onpeaeni TepMUHOM «IIMTOAPXUTEKTOHUKA». TepMHUH «Mue-
JIOAPXUTEKTOHHUKA» 0003HAYaeT HEOJHOPOAHOCTh PACIIONOKEHHS BOJIOKOH. HoBasi Kopa MOCIoiHO
JEJUTCS; BCEro B HEM pas3inyaloT 1mecTb caoeB. Ctapas ¥ APeBHSS KOpa MOXKET COIEPKaTh TOJIBKO
JBa WK TpU cJiosl. B HOBOI KOpe pa3inyaloT Mo XOAy CHapy U BHYTPb MOJIEKYJISIPHBII, HAPYKHBIN
3€pHUCTBIN, HAPYKHbIA IMPAMUIHbII, BHYTPEHHUI 3€PHUCTBIN, BHYTPEHHUI IUPAMUIHBII U 3€pHU-
cThIii cion. M3yuast 0cOOEHHOCTH pacrpenesieH s BOJIOKOH U HelpoHOB B kope, K. Bpoaman o6ocHo-
BaJI KOHLETLMIO O [IUTOAPXUTEKTOHMYECKHUX MOJIsAX. OH NPeaJIoKUI HalImuue 52 nosieit, OTBevaroImx
3a onpezeneHHsle (pyHKImU. Haprimvep, 1BuratenbHast 0071acTh KOPhI ONPEIeNisieTCsl B YeTBEPTOM U
LIECTOM TOJISIX, SIIPO 3pUTENIbHOIO aHanu3aropa — B 17, 18 u 19 nonsax bpoamana.

dyHKIMOHATBHAS HArpy3Ka JIOKHUTCS He UCKJIIOYUTESIBHO Ha KOpY OOJBIIOro Mosra. BaxHyio
POJIb UTPAIOT Takke Oa3asibHbIE sApa, PAcIONOKEHHBIE B TOJIIE Oesoro BeriecTsa. Ha nmonepeynom
paspese NoJyIapuil Biepeay TajJaMmyca pacioiokeHo 00pa3oBaHue U3 MOJIOB OEJI0ro ¥ ceporo Bellle-
crBa. Camoe MeManbHOE SIAPO — XBOCTATOE, OHO PACIIOIOKEHO B BUJIE 3aMSATOM U MMEET IOJIOBKY
1 xBocT. Ha monepeyHoM cpese OHO MMeeT OKPYIIyIo MK OBouaHyIo ¢hopmy. COOKy OT Ta-lamyca
pacnonoxeHo V-o0pa3Hblii CJIOM 6eJI0ro BelecTBa. DTO BHYTPEHHSIS Karcysia, B KOTOPOW pa3inyaioT
TPU OT/eNa: TIEPEIHIO, 3a/IHIO HOXKY (0eqpo) M KOJeHO BHYTpPEeHHeH Karicysbl. Yepe3 Hee Mpo-
XOAUT OOJBIIMHCTBO NMPOBOAANIMX MmyTerd. COOKY OT mepeHel HOKKH KarlCy/Ibl HAaXOOUTCS YeYeBH-
rieobpaszHoe sapo. Yepes Hero mouTH mapasuieSbHO MPOXOIAT JBE TOJOCKH, COCTOSIIME U3 Oesoro
BellecTBa. bivke K CpeIMHHON JIMHUM JIeXaT MeJUajibHasl U JlaTepasibHasi MOJIOCKH, pa3/ieieHHbIe
cyoeM Oesioro BemecTBa. 1o 0Opa30BaHUe HA3BIBAIOT OeAHBIM ITapoM. COOKY OT BTOPOI MOIOCKU
6eJ0ro BelecTBa pacnoyioxkeHna ckopiyra. Eie arepaibHee OT CKOPITyIbl pacioiokeHa TaK Ha3bIBa-
emas orpaja, OTTpaHHUYeHHAas! OT CKOPJIYITHI HApY:KHOM Karicynoi. [Tonocky Genoro BemecTBa Mexk1y
CKOPJIYIIOM M KOpPOW MPUHATO Ha3blBaTh CaMOW HapyKHOW Karicysioi. B BucouHow fosne nonymapus
HaXOJIUTCS €I1e OJHO S/IpO — MUHAAJIEBUIHOE TEJIO, TUIOXO Pa3IMuMMOoe Ha Ipernapare, riae 4yeTko
pa3INyaoTCsl OCTAJIbHBIE SAPA.

[IpaBoe u neBoe nosymapus COEAUHSIIOTCS B OCHOBHOM ITPU MOMOLIM MO30JIMCTOro Teja. B
MO30JIMCTOM TeJIe Pa3JIMYaloT Clepeid Ha3aj] TEPMHUHAIBHYIO TUIACTUHKY, KJIIOB, KOJIEHO, €r0 yTOJI-
IIeHUE — BaJIMK. BOOKHA, KOTOpBIE UIYT OT MO30JIMCTOrO Teja K MOMylapusaM, (pOpMUPYIOT JIyUuH-
CTOCTh MO30JMCTOro Teja. CHU3Y OT MO3OJIMCTOTO Tejla HAXOOUTCS CBOJA U3 ABYX TSKEW, KOTOpbIe
COeNUHSIOTCS craiikoi. Tesio cBoaa ¢c3aau MpoJOKAEeTCs B MapHbIe HOKKH, KOTOpbIe TyrooOpazHO
M3ruoanTCs U 3aKaHYMBAIOTCS 0aXpOMKOW THUIITIOKaMIIa, UAYIIeH 10 Kpiouka. Knepeau cBox mpo-
JOJIKAeTCs B IPO3pauHyI0 NEPEropoKy.

BoxoBoii :xeaygouek

[Monymapust GOIBIIOrO MO3ra CofepKar MoJOCTh — MAPHBIA OOKOBOMW KeTyJoueK, MpaBblid 1
neBblid. Ero nieHTpasbHas yacTh pacroyoeHa B pejiesiax TEMEHHOW 10U, IEPEAHUI POT BHICTYIIAeT
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B JIOOHYIO, 33[JHAI MPOJOIKACTCS B 3aThIJIOYHOM, 2 BUCOYHBIN POT JISKUT B BHCOYHOH norne. IleH-
TpajibHasl YacThb UMEET TPU CTEHKU; CHU3Y €€ OTPaHUYMBAET XBOCTATOE PO M YacTh TaJaMyCOB,
MeIuabHO — Tesio cBofa. Ilepeanuil por B Tosie JJOOHOM JOJIM MPOXOIUT HEMHOTO B JIATEPATIbHYIO
cropony. C MeuaIbHOW CTOPOHBI €I0 OIpaHUYMBAET MTPO3payHasi Neperoposka, ¢ HUKHeJlarepasib-
HOM — XBOCTaToe sapo. HWKHWMIA, UM BUCOUHBIH, pOr HAXOAUTCS B OEJIOM BEIlleCTBE U C MeJHaTbHOM
CTOPOHBI OTPaHUYEH I'UIIOKaMITOM. LleHTpaibHbIi U HUKHUI POT COEp:KaT COCYAUCTHIE CIUIETEHUS,
KOTOpbIE MPOAYIUPYIOT JUKBOP. BHU3Y OOKOBOI KemyJoueK MEepexoauT uepe3 MekKeTylI0uKOoBOe
oteepcrre B nosocts III xemymouka.

IIpomesKyTOUYHBINH MO3T

[Tpome:xyTouHBIi MO3T — (DYHKIIMOHAJILHO OY€Hb 3HaUMMasi CTPyKTypa rojoBHOro mosra. OH
COIEPKHUT OOJTBIIIOE KOIIMYECTBO SI/IEP, SABJISAIOMIMXCS BAKHEHIIIUMH BETeTaTUBHBIMU IEHTPAMHU, PETH-
KYJISIpHYI0 (POpMAILMIo, HEMPOCEKPETOPHBIE JIEMEHTHI; B €r0 COCTaBE MMEIOTCS [1B€ SHJOKPUHHbIC
*enesbl, runopus u snudus. C3aau NpoMexyTOYHbIM MO3I OTPaHUYEH 3aJHUM IPOIBIPSBICHHBIM
BEIIECTBOM U 3pUTEJIbHBIMU TPAKTAMU, a CLIEPEIN — 3PUTEJIbHBIM [IEPEKPECTOM.

B npomMexkyTouHOM MO3re 10 CTPOSHUIO Pa3IMyaloT TalaMU4e-CKyIo 00J1acTh, TUIOTAIAMYC U
I xenynoyek. B TanmamMmuveckoit 001acTi HAXOASITCS TAJIAaMyC, CTPYKTYpPBl MeTaTajamyca 1 SnuTasa-
Myca.

Tanmamyc (3pUTeNbHBIN OYyrop) OrpaHUYMBAcET ¢ JarepaibHoit ctoponsl 11 xemynovek, pacrno-
Jarasicb COOKy OT HEro; CBepXy HaJ HUM JISKHUT LIEHTpajIbHasi 4acTh OOKOBOTO xkemynodyka. Cam oH
MeAMAIbHO COIPUKAcaeTcsi ¢ BHyTpeHHen Karicysnoi. Tanamyc umeeT BHITAHYTYI0 hopmy. Tlepen-
HUI KOHEIl TajlaMmyca Ha3bIBaeTCsl IEPEAHMM OYTOpPKOM, a 33/IHUH YTOJIIAETCS U 00pa3yeT MOLYIIKY.
Mesxay coOol Talamychl COSTUHSIIOTCS MeXTaJaMUYecKor craikoi. Tamamyc oOpa3oBaH cepbiM
BEIIIECTBOM, B COCTaBe KOTOPOro pacnonoxkeHo Ao 40 tajaMuye-cKux siep.

Meraranamyc BKJIIOUaeT JlaTepajibHble U MEAUAIbHBIE KOJIEHYaThle TeJla (COOTBETCTBEHHO MOJI-
KOPKOBBIE LIEHTPBI 3peHus U ciayxa). OHM pachosiokeHbl c3a1y OT MOAYIIKU TaJIaMyCOB M MMEIOT
COE/IMHEHUE CO CPEJHUM MO3IOM C MIOMOIIIBIO Py4YEK BEPXHETO M HUKHETO XOJIMHUKOB.

SnuTanamyc, Wi HaaTalaMudecKast 00JacTb, HAUMHACTCS OT 3aJHUX KOHIIOB TAJIAMYCOB Tpe-
YTOJIbHUKAMH TIOBOJIKOB, KOTOPBIE MPOIOJIKAIOTCS B TIOBOIKHU, 0Opasylomye crnaiky. Ha craiike mon-
BellIeH 3MUdU3, WM NIMITKOBUIHOE TEJIO.

linoranamuueckast 00MacTh BKIIIOYAET 3PUTETBHBIN MEPEKPECT, 3pUTENIbHBIC TPAKTHI, CEPhI
Oyrop ¥ CoCIIeBUIHbIE Tesa U (POPMUPYET HIKHIOI YacTh MTPOMEXKYTOUHOTO MO3ra.

3pUTenbHBIN TepeKpecT, 00pa30BaHHbBI YACTHYHBIM TEPEXOA0M Ha MPOTHBOMOJIOXKHYIO CTO-
poHy BoJiokoH 11 mapbl uepernHbIX HepBOB, K331 MPOIOIKAETCS B 3pUTE/IbHBIE TPAKTHI, JOCTUTAIOLINE
JIaTepaJIbHOTO KOJIEHYATOro TeJla U BEPXHEro XOJIMUKA YETBEPOXOJIMUS — IMOJKOPKOBBIX 3pUTEIbHBIX
LIEHTPOB.

TpakThbl OrpaHUYMBAIOT CTIEPEIU CEPhIid Oyrop, 3a KOTOPIM HAXOISATCS OKPYTJIBIE COCIIEBU/IHBIC
tesna. Byrop conepxut cepoOyropHslie sipa u 00pa3yeT BOPOHKY, K KOTOPOW NMPUCOEIUHEH TMnodus.
CocrieBuiHBIE TEJA, TIOKPBITHIE CHAPYKHM OEJIbIM BEIIECTBOM, TAaKKe UMEIOT sapa.

Bce saapa runoranamyca 1o pacrosioKeHUIO pa3/ieNsioT Ha NepeJHe, IPOMEXyTOUHbIE U 3a/1-
Hue. Beero ux cymectByer 6onee 30, MHOrMe U3 HUX BbIpaOaThIBaIOT Helpocekper. K mepeaHum
SIpaM OTHOCST CYIPAONTUYECKOE M MAPABEHTPUKY/ISIPHOE, K 3aJHUM — s1[Ipa COCLIEBUIHOTO Teja U
3agHee runoragamuyeckoe. Cpeay MpoMeKyTOYHBIX BBIACIAIOT HUKHE— U BEpXHEMEAUAIbHOE TUIIO-
TaJJAMUYECKUE spa, PO BOPOHKH, CEPOOYTrOpHBIE Sapa.

CTpyKTypbl rumnoTagamyca u rurnogusa Mexay coOoi TECHO CBSI3aHbI (DYHKIIMOHAIBHO U aHa-
TOMHUYECKH. VIX BIMSHUIO IOMYUHSETCS AEATEHOCTh OOJIBIIIMHCTBA JKeJie3 BHYTPEHHEH CeKpeluH.
Ha s3ToM ocHOBaHMY UX OOBEAMHSIOT B TMIIOTAIAMO-TUTIO(DU3APHYIO CHCTEMY.

TpeTnii keJrynouex

Tpetuil kemygoueKk pacrosiokeH B MPOMEKYTOYHOM MO3Te U MMeeT 1ecTb CTeHOK. C OOKOBBIX
CTOPOH €0 OIpPaHUYMBAIOT TAJAMYChl, CHU3Y — TMIOTAJIaMYyC, CTIepeay — TEPMUHAJIbHAS TUIACTUHKA
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U niepenHss crnaiika. Crepequ M ¢33y B KeNyIOUYKe PACTIONOKEHO MEkKETylI0uYKOBOE OTBEPCTHE,
KOTOpOE COOOIIAET TPETHI KeTyA0UeK C YeTBEPThIM U OOKOBBHIM. CBEpXY B CTEHKE KeJTyI0YKa HaXO0-
AUTCS COCYIHCTOE CIUIETEHUE, TIepexosiiee B aHaJIOTMYHOE 00pa3oBaHre OOKOBOTO KeTyJ0uKa.

Cpeannii Mo3r

Cpennuii MO3r — Hambojiee MPOCTO YCTPOSHHBIA OTAEN TOJOBHOro Mosra. OH cOCTOMT W3
KPBIIA U HOXKEK M CONEPXKHUT MOJIOCTh — BOAONPOBOA Mo3ra, coegunsommii Il u IV xenynouek.
Kppima npezcraBiisieT coO0i YeTbipe OKPYIJIBIX BO3BBIICHUS (BEPXHUE U HIKHUE XOIMHKH), KOTO-
pble pa3aesieHbl Mek 1y COOOH MOoTepevHON 1 IPOJOIbHON Oopo3aamu. OT HUX OTXOAAT PYYKH BEpX-
HEro M HWKHETO XOJIMHKOB, COEAMHSIONIME UX C JaTepajbHbIMA M MeJUaIbHBIMUA KOJEHUYATBIMU
tesamu. HoXK1 Mo3ra — 3To BaJIMKK 13 O€JI0ro BeIeCTBa, PACXOASIIUECs OT CPEAHEro MO3ra K 00JIb-
M TIOTyIIapusiM. Mexay HUMHU pacrtosiokeHa MIaCTUHKA CEpOro BEleCcTBa, KOTOPYI0 Ha3bIBAIOT
3aJJHAM TIPOJIBIPSIBJICHHBIM BEIIECTBOM.

Ha nonepeunom cpese B Tosiie 0esioro BemecTBa 3aMeTHHI sijipa. YepHoe BelecTBO CpeTHero
MO3ra pasfeisieT ero Ha MOKPBIIIKY ¥ OCHOBAaHUE HOKKM MO3ra. B IIeHTpasibHOW YacTH HaXOAUTCS
BOJIOTPOBOJ] MO3Ta, OKPYKEHHBIH IIEHTPAJIbHBIM CEPbIM BEIIECTBOM, B OEJIOM BEIIECTBE HAXOSATCS
anpa 111, IV, V nap yepenHsix HEPBOB, AAPO PETUKYJISPHON popMaliuu (IPOMEKYTOUHOE S/1pO) U
KpacHoe Si/1po.

3aaHui MO3T

3aiHUI MO3T COCTOUT M3 JBYX OTIEJIOB: MOCTa M MO3Keuka. Takoe 00beiMHeHNEe MPOBOAT Ha
OCHOBAHHUM MX OOIIETO MPOUCXOKICHHUS U3 POMOOBUIHOTO MO3TOBOT'O ITy3bIPSI.

Mocr

BaponueB MocT pacrosiokeH Krepeay OT MOKeUKa U SIBJISETCS YacThio JHA POMOOBHUIHOM
SIMKH. B natepaibHOM HampaBJIeHUM MOCT MPOIOIKAETCS B CPEAHUE MO3KEUKOBbIE HOXKUA. MocT
SIBJISIETCS] IPOJIOJKEHUEM TTPOJOJITOBATOTO MO3ra, a Krepeau nepexonut B cpeanuid. [lo nepenneit
MOBEPXHOCTH MOCTa MPOXOIUT OazmisipHasi 00po3za — clie]] OT OAHOMMEHHOHN apTepHH.

Ha nmorniepedHom cpe3e mpruMepHO MocepeIiHe 3aMeTeH My4YOK BOJIOKOH, Ha3bIBaEMBbI Tparie-
[IMEBU/IHBIM TEJIOM; B 3TOW ke O0JacTU HaxXOHATCs siipa TpaneuueBuaHoro tena. OHO pasjenser
MOCT Ha TOKPBIIIKY ¥ 0a3WIsSpHYIO YacTh. B cocTaBe MOcTa HaXOATCS MPOIOJIbHbIC U TOTEPEYHbIe
BOJIOKHA, a Takke saapa V, VI, VII u VIII nap yepenHbIx HEpBOB.

Mo3z:xeqok

MoO3XeuoK, WM, KaK ero emie Ha3bBaloT, MBI MO3T, JISKHUT JOP-CAJIbHO MO OTHOUICHHIO K
CTBOJY, B 3a/JHel YepernHoi ssmke. Haj Mo3:xeukoM pacrnonokeHbl NoMyIapusi KOHEYHOro mo3ra. Ot
TMOJTYIIIAPUI OH OTJIEJIeH TIOMEPEYHOM IEJTbI0 OOJIBIIIOTO MO3ra.

Mo3XeuoK UMeeT JBe MOBEPXHOCTU — BEPXHIOI M HIKHIOW; UX OTTPAaHUYMBAET TOPHU3OHTAIb-
Hasl I11eJTb, TIPOXOASIIIAs BIOJb €r0 33AHEr0 Kpast OT OMHOM 10 IPYTroi CpeiHer MO3KEUKOBOM HOKKH.
HwxHsIs TOBEPXHOCTh MMEET BIAAMHY, HA3bIBAEMYIO JIOJMHKOM MO3XKEUKa; C Hell ColpuKacaercs
MIPOJOJTOBATHIA MO3T.

B Mo3)euke BBIAGISIOT TPH YaCTU: MapHbIE MOMyIIapUs U COeIUHSIONIee X 00pa3oBaHue —
4yepBb. [10BEpXHOCTh MO3KEUKa MOKpPHITA CEPHIM BEIIECTBOM — Kopoil. Kopa momymapuii 1 uepBb
riepeceveHbl NMapayiebHBIMU IHENIIMA MO3XKEUKa, Pas3[essiolMMU ero JIMCTKU, WM W3BWIMHBL.
Mecramu nmverotcs 6osee ryooKue 60pO3/Ibl, OrPAHUIMBAIOINIUE IOJTBKH MO3KEUKa, CHMMETPUIHbIC
Ha 0Ooux nonymmapusx. Cpenu Bcex J0JeK BBIIESIOT KJIOYOK — caMylo (PUITOTeHETUIECKH CTapylo
JOJIbKY, COMTPUKACAIOITYIOCS CO CPEIHEe MO3KEUKOBOW HOXKKOM; KIIOYOK UMEET HOKKY, TOCPEICTBOM
KOTOPOH COOOIIAETCS C YepBEM.

C npyrumu oTes1aMu roJIOBHOTO MO3Ta MOKEUOK COEAMHSIOT TPH Maphl HOkeK. HikHue oyt
K ITPOJIOJITOBATOMY MO3TY, CPEIHUE — K MOCTY, BEpXHHUE MEPEXOASIT B CPeIHUI MO3T. B cocTaBe HOKeK
B MO3KEUOK CJIe/IyI0T BOJIOKHA BOCXOASIIINX W HUCXOASIIMX MPOBOASIIINX ITyTEH.
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[Nonymapust 1 YepBb CHapYKU TOKPHITHl CEPbIM BEILIECTBOM, a BHYTpPU cojepxkar Oenoe. B
TOJIIIIE JIUCTKOB TOJTyIIAPHiA MPOXOIAT TOHKHUE MOJIOCKH Oestoro BemiecTsa. [lonepeunsiii pa3pe3 Mo3-
JKeuKa, pasfielIeHHOro 0opo3amu, UMeeT (popMy JepeBa, MO3TOMY €r0 Has3bIBAIOT «APEBO KUZHU».

Ha nonepeunom cpe3e MO3:keuKka Ha ypOBHE TOPU30HTAILHOM IIEJH B TOJIIIE OEI0ro BeIecTBa
3aMETHBI OCTPOBKH ceporo siapa. Camoe KpyImHOe U3 HUX HasbIBaeTcs 3youarhiM. OHO pacnosiokeHo
BEHTPOMEJMATLHO, BOPOTAMU OOPAIIEHO B BEHTPAJIbHYIO CTOPOHY M UMEET XapaKTepHbIA Toppupo-
BaHHBIN BU/I. B BOpoTa BXOST BOJIOKHA OT BEPXHEH MO3XKEUKOBOM HOKKU. MenaibHO OT 3y0UarToro
PaCMoNOXEeHBI TaKXkKe MapHble MTPOOKOBUAHOE U IMIapoBUIHOE siipa. Camoe MequaabHO PaCTIONOKEH-
HOE — 1/1pO IIaTpa.

Cepoe BemiectBo Mo3keuka couepxkut sapa V, VI, VII, VIII nap uepernHsix HEpBOB, sIPO
PETHKYJsIpHON (hopMaliiKl ¥ COOCTBEHHBIE Siipa MOCTA.

JopcasibHO Yepe3 MO3KEUOK IIPOXOIAT BOCXOASAIINE, @ BEHTPaJIb-HO — HUCXOASIIME TUPaMUI-
HBbIE ¥ SKCTpaNMpaMUIHbIe IPOBOAIIME MyTH. B Mo3keuke coaepkaTcs [IEHTPbl KOOPANHAIMN [IBHU-
KEHUU U TIO[IEP)KAHUsI PABHOBECHS.

IIpogoaroBarbiil MO3r

[TpononroBaThiii MO3T — OT/IEJN FOJIOBHOTO MO3Ta, IO CTPOEHHIO Hanbosee CXOAHBIN CO CIHH-
HBIM U SIBJISIIOILMICSA €r0 HEMOCPEICTBEHHbIM MpOjIoJbKeHreM. VimeeT hopMy yceueHHOro KoHyca
IJIMHOM nipuMepHO 25 MmM. CBepXy OH IpaHMYMT ¢ 3aJHUM Mo3rom. Kpaii rpozoiaroBatoro Mosra ¢
BEHTPAJIbHOM CTOPOHBI COBIAJAeT C HUKHUM KpaeM Baposue-Ba MocTa, 10pcajlbHO MPOeLUpyeTcs
Ha cepeauHy qHa [V xkemynouka.

Ha npononroBatom Mo3re BbIIEISIOT 4 TOBEPXHOCTU: BEHTPAIBHYIO, TOPCATBHYIO M 2 OOKOBBIX.
Ha noBepXHOCTSIX POAOATOBATOr0 MO3ra BUHBI OOPO3/IbI — MPOIOKEHHE OOPO3/] CIIMHHOTO MO3Ta.

Ha BeHTpaJIbHOI MOBEPXHOCTH, COOKY OT TIepe/IHeN CPeJMHHON IIeJIH JISKUT MapHoe 00pa3o-
BaHMe — IMPaMU/Ibl, UMEIOIIHE BU/I BAJIMKOB. BHU3Y BOIOKHA, (hOPMUPYIOIIHE MM PaMHIbI, 00pa3yioT
MIEPEKPECT U MEPEXOASIT B COCTAaB OOKOBBIX KAHATUKOB OEJIOro BElIeCTBa CIIMHHOTO MO3ra. DTOT TakK
Ha3bIBAEMBIi NIEPEKPECT MMPaMU] 0003HAUAET TPAHUILY MEX Y IIPOAOITOBATHIM U CITMHHBIM MO3TOM,
KOTOpasi MpOenrpyeTcsi Ha Kpasi OOJIBIIOro 3aThUIOYHOTO OTBEPCTHS.

JlaTepasibHee mMUpaMujIbl MPOJOITOBATHIA MO3I TIepeceKaeT Inepeji-HenarepaibHas 60po3na,
OT/EJISIONIAst IMPAaMUIBI OT OJIUB — OBAJIbHBIX BO3BBIIIEHUI HA TOBEPXHOCTH IIPOJOITOBATOTO MO3Ia.
W3 nepen-HenatepaibHOR 60po3/bl BeixoasT kopemmkn XII mapsl uepenHbix HepBoB. C3aau OMUBHI
JIXKUT 3aJHeNIaTepaibHast (1Mo3aJuoIMBHAS O0PO3/a); 31eCh TOJIOBHOM MO3I MOKUAI0T Kopeniku IX,
X n XI nap yepenHbsIx HEPBOB.
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KoHen 03HakoMuUTEJIbHOT0 (pparmMeHra.

Texkcr npenocrasieH OO0 «JIutPec».

[IpounTaiiTe 3Ty KHUTY LIEJIMKOM, KYIMB IIOJHYIO JIEraJbHYIO Bepcuio Ha JlutPec.

BesomnacHo onnatuTh KHUTY MOKHO OaHKOBCKOM Kaprtoit Visa, MasterCard, Maestro, co cuera
MOOWIIBHOTO TenepoHa, C TUIaTeKHOro tepMuHana, B catone MTC wm Cesi3Hoii, yepes PayPal,
WebMoney, fAunekc.densru, QIWI Komesnek, 60HyCHbIME KapTaMu WX APYTUM YIOOHBIM Bam crio-
COOOM.
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