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[1naH nekuun:
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2.06Wwmn NnaH CTPOEHUS1 HEPBHOW CUCTEMBI.
3.Pednekc. CtpoeHne pednekTtopHom Oyru.
4.BHelwHee 1 BHYTpPeHHee CTPOEHNE ronOBHOIO U
CMWUHHOIo MO3ra.
5.PopmmpoBaHne CNMHHOMO3roBoro Hepsa.
6.lNepudepunyeckune cnnetTeHus.
/.NlonocTtu ronoBHOro U CAMHHOIO MO3ra.
8.0060M104KM rosTIOBHOMO M CAMHHOIO MO3ra.
9.AHomarnuu passutusa LUHC.




JleatenbHOCTb HEPBHOW CUCTEMDbI
HanpaBnaeTcs, C 0AHOU CTOPOHLI, Ha
obbeanHEeHne, MHTerpaumio Bcex YacTeu
opraHuM3ma, ¢ Apyrou —Ha cB4a3b
opraHun3ma c okpyXatoLlen cpenon, Ha
ypaBHOBELLUMBAHNE CUCTEMbI OpraHmama c
BHeLHUM mupom» .I.I'MaBnoB.)



PA3BUTWE HEPBHOW CUCTEMbI.
OUJTIOTNEHES.

1. [loHepBHasa rymopanbHas perynsiyus — y npocteniumx
OLHOKNEeTOoYHbIX (ameba, nHdy3opus)

Pazapamurens,
<~ PEUENTOPHLIN TOK,
ANONAPU3aUMA

CBA3b C OKpyXatoLen
cpenowv — npm nomoLum
NOHHbIX MEXaHN3MOB
N3MEHEHUS KOHLEHTpaLnm
MOHOB Kanug, HaTpus n
KanbLMs B XXUOKOCTSAX,
HaxXoOsLLNXCHA BHYTPU U BHE
opraHusma.

Tok Ca* 8 knetky

Haxonnenue Ca**

8 Knevxe;

~. Hanpasnexue BueHunr
' PECHUMEK MEHAETCAH

_ OrkavusaHue ca?t

= U3 KNeTKMK;
HanpasneHwe BueHnn
PeCHMNEK M3MEHABTCH
Ha NepBoHaNanbHoOe




2. CeTeBMAHast HepBHaA CUCTEMaA — Y KMLIEYHOMOMOCTHbIX (Meays3bl, rMapbl)

Cxema

—

Cxema HepBHOM
ceTu rmapobl

AnddysHas HepBHas (M3 akCOHOB) CeTb
HWXHEW NOBEPXHOCTU 30HTUKA MeLy3bl.




["TaHrNnu — ckonneHne Ten MHOrOYUCNEHHbIX HEMPOHOB — BaXkHelLlee
yCOBepLUEHCTBOBAHME HEPBHOM CUCTEMbI HA PaHHUX 3Tanax SBosoLnmn

- —— 38e344aTIi ranrnui

- FUranTekui akcoH J(

MNepeaxui
KoHel Tena

Tena
HeMpoHoB

CermeHTapHbIn
raHrmMm NUABKKU

100 mrm

Kanbmap

|
AGOOMUHAMbHbIN e
raHrMnUM MOPCKOro ot |
CINU3HA o




3. Y3noBas HepBHafA CUCTEMA — y 6ecno3BOHOYHbIX (YEPBU) N YNEHUCTOHOIMX

I 3puTensHbivi HEPSB
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5 TG AN A pesynesrarte YepegoBaHus
' i raHrnumeB (HEPBHbLIX Y310B,
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4. Tpyb4yaTtaa HepBHasA CUCTEMA — Y NO3BOHOYHbIX XUBOTHbIX

A, B — HC 3aknapbiBaeTca He kak audpdysHas ceTb, a B BUJEe NOJSIOCKU B
aKTOOAEpME AopcaribHOMN CTOPOHbI 3apoAbiLla

C — HepBHas Norocka npeBpaLlaeTcs B HEPBHYIO 60po3aKy

[, E — HepBHast 6opo3aka norpy>kaeTca Noa 9KTo4epMy U CBEPTLIBAETCS B
HEPBHYIO TRYOKY




OBOMNOLUNSA TPYOGYaTOU HEPBHOM CUCTEMBI CBSI3aHa C:

1. lNporpeccuBHoe
pa3BnTUE rOSIOBHOIO
KOHLa HEPBHOW TPYOKN.

2. lNosiBneHue
cneunanuanpoBaHHbIX
OopraHoB 4yBCTB (3peHue,
O0OOHSAHME, CnyX).

3. Passutne pyHkumm
BUCLeparibHOro annapara
yepena (nuTaHmne) n
XabepHoro annapara
(ObIxaHue).

4. CoxpaHeHune
cermeHtauum HC B Buge
4epenHOMO3roBbIX U
CMUHHOMO3rOBbIX HEPBOB
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1-2 Hepens:
OMOpPUOHarbHbIN ANCK

2. [epBu4YHasa HepBHas NIacTUHKa
(MegynnsipHas nonocka)

Moarosas (mMegynnspHas) boposaka

HepBHas (Mo3roBas) Tpybka — 3a4aTokK
LeHTpanbHOW HEPBHOW CUCTEMDbI

5. HepBHbI rpebeHb (YacTb Kpas MeaynnsapHoOn
6opo3aKn) — 3aKnagknm CNMHHOMOS3IOBbIX
y3noB, y3noB BereratmeHon HC. B obnactu
rof10Bbl — 3aKNadKM V3NOB YepenHbiX HEPBOB

3 Hepens:

1. Ha ronoBHOM KOHLIE HEPBHOW TPYOKM -
doopmupoBaHme 3-x NepBUYHbIX MO3rOBbIX
ny3bipen. OcTanbHas YacTb — 3aKknaaka
CAOMHHOrO Mo3ra

CnuHHO# MOSK
(6enoe sewecTao)

CnunKoA MO3F
(cepoe Bewectso) \~

LieHTpansHui Kakan




[[0ONOBHOW KOHEL, HEPBHOWN TPYOKMU:

cTagust 5-Tn MO3roBbIX
ny3blpen

cTagmna 3-X MO3roBbIX
ny3bIpen

i Cerebral
Cephalic flexure hemisphere — g™
Lateral = )

ventricle

Optic

vesicle

Third

Pontine flexure ventricle
Cerebral

aqueduct

i Fourth
Cervical flexure ventricle

-KoHe4YHbIN Mo3r
-MpomexyToUYHbIN
MO3r

-CobcTBEHHO
3agHUN MO3T

-IpogonrosaTbin
MO3r

Notochord

3aaHuu (chorda dorsalis)

MO3r

\— Spinal cord

Spinal cord b



PYHKLUUN HEPBHOU TKaHU

1. Bocnpuatue, aHanma, XxpaHeHne WHMOpPMaLnUmM U3 BHELLUHEN U
BHYTPEHHEN cpefbl, 0becrneyeHne OTBETHOMN peakLnm Ha NOSTyYEHHYIO
NHpopmauutio.

2. Perynauua, koopgnHaums N MHTerpauns npoLeccoB BCEX CUCTEM
opraHusma.

3. ObecneyvyeHne co3HaHUS (MbICITUTENBHON OEATESNTbHOCTH).

Figure 6. Scanning electron micrograph reveal ng vasculature within the area correspanding to the maxmum acoustically evoked intrinsic signal. The arteries (A] and vein (V) can be
1,2, 3: trwee types of arterial collateral vessels {see text). Note evidence of smooth muscle banding (asterisk symbols| on arteriole walls. Bar = 100 um.

cleary distinguished



HepBHaa TKaHb COCTOUT U3:

1) HEUPOHOB 1 X NPOU3BOAHLIX. PELENTOPOB, CUHAMNCOB,
adopeKkTopoB (OKOMNO 25 MNpA HEPHBbLIX KITETOK)

2) HENPOrnuu: Makpo- (oNMrogeHapPoUnTbl, aCTPOLUUTLI) U MUKPOTINK

MNorexupan
ASWCTBNA

OAUrOASHAPOLMT - . Tgp"ﬁa:ﬁ

CuHanc




HEPBHASA TKAHb. CTPOEHUE HEUPOHA.

Hengput

Cnamgxwi
IHJLOTUIA3MATHYEC KHUH
PETHKYIYyM

HEWUPOH — cTpyKkTypHas u dyHKUMOHaNbLHAs eguHnLa HepBHon?‘*
TKaHW.

\lﬂepoxonarbm

HIOMNA3MATHYEC KM
PETHKYIIYM

[(MaBHag ocobeHHOCTb — y4acTue B nepepaboTke nHdopmaumu,
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LinTonnasma HenpoHa: MUTOXOHAPUK
(aHeprug), BewwecTBo Hucend, unu Mrgomg
(cuHTe3 bernka), annapar [onboxu L
(BHYTPEHHMI TPAHCMNOPT), MUKPOTPYOBOUKN U
HenpodunameHTbl (LMTOCKESET), AN30COMbI
(nepeBapuBaHue), NUIMEHTbI (NMMNOJYCLVH K

Hengput

Cnagkwi
IHOTUIA3ZMATHYEC KHI
peTUKyIyM
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HEUPOININA. KNACCUDUKALIMA N OYHKLIUN -H‘H

Heunpornusa — rpynna knetok HepeHon TkaHn LIHC, obecneunBaowmx oeareribHOCTb
HEMPOHOB W BbIMOMHALLNX OMNOPHYI0, TPOJUYECKY!IO, pa3rpaH|/|L||/|Teanyro
GapbepHYyo, CEKPETOPHYIO U 3aLLMUTHYIO beHKLI,I/Il/I

He murpupyoiue
3apOAbILICEbIE
KJETKH

Hewnpornusa

INCHIAUMBI
HenposnurenualbHble KIeTKH, | =
BLITA/IKNBAEMble B CPEJHHN CNOM, = I B 3

nndGepeHUMPYIOTCH MO ABYM NYTIM
"

MaKpornMﬂ MMKporn Mﬂ J, w IMpeppawaiorcs 8

Henpobnacthl Cpoboanbie
l crnoHruobnacTei

Knetku MEHANMBI

1. AcTtpornuga

IMpespawmaorces B

2. OnurogeHapornus

HewpoHsbt [lpespawarores nubo B

l Y
Knetku

AcTpobaacTs: ONMUTOACHIAPOTJIHH
I

3. OneHaAnMHas rmusa

[pespawmatores aubo B

rnMOI-lMTbI cnoc06H bl nen MTbc;l f Tjﬁp(nnnnu!Mﬂl:;lecxue DOubpunnapHsie

4CTPOUMTEI CEPOTO acTpouuTsl Genoro
BeLecTBa BeulecTna



— ACTPOTTVA I

AcCTpouUTbI: NpoTonnasmaTnyeckmne (B cepom BelllecTBe Mo3ara) U nbposHblie (B
6enom BelLlecTBe MO3ra)

PYHKUMNMN:
1 - onopHasi — dopmmpoBaHme onopHoro kapkaca LIHC.

2 - pa3rpaHudnTenbHas, TpaHcnopTHas 1 bapbepHas.

3 - obpasoBaHme nepmBackynAapHbIX NOrpaHUYHbIX MeMbpaH
(B cocTaBe remaroaHuedannyeckoro bapbepa.)

4 - yyacTtmne B 0bpasoBaHUM NOrpaHNYHOM rnmManbHON
MeMbpaHbl, BXOASILLEN B COCTaB HENPOJIMKBOPHOro bapbepa,
oTAEensAWero HEMPOHbI OT CMIMHHOMO3rOBOU XXUAOKOCTW.

)
5 - meTabonunyeckada n perynsartopHas — cumtaeTca Hanbornee
Ba>XHOW U3 BCEX.

6 - 3aWwmTHas (parountapHada, MMMYHHasa U penapaTtuBHas)
peakuusi Npy NoBpPeXaeHNUU HEPBHOM TKaHW.




MoHATMe remaTo3aHuUedanmyeckoro 6apbepa

[emaTosHuedannyecknn bapbep
obpasyoT:

1) HenpepbIBHbIN 3HOOTENIUN
KanunnsaposB, KIeTKN KOTOporo
coeNHEHbI OBLLUMPHBIMW MI0MHbLIMU
KOHmMaxkmamu w

2) NNOTHas norpaHn4yHasa 6asanbHas

MemMOpaHa U3 acTpPoOLIUTOB,
oKpy>KatoLasa Kanunnsapbi.

[MpoxoamMma ans ra3oB N MENKnx
MOIEKyIn, HeobXxoauMbIX ANS NUTaHUS
HENPOHOB W rMuarnbHbIX KNETOK.



onurogeHgprorinA

OnvrogeHgpountbl LUHC BbipabaTbiBatoT MUENUH

MHOro4ncrneHHble MemopaHHble crou
onurogeHgpoumTa obpasyoT MUENMHOBYIO 060ST04KY
aKCOHa mexay nepexsaTtamu PaHBbe.

OauH onurogeHApoOUnNT MOXET «0bepThbiBaTb» CBOUMMU
OTPOCTKaMM HECKOSTbKO HEPBHbIX BOJTOKOH (aKCOHOB)

CruroaeHapounT

MuenuHoBaR 0BONOYKH N3
HeekonkKMX €noes mMembpaH
[AWANBHBIX KNeTOK

MNnaIMaTHuecKan MeMDPIHE 8KCOME

MNepexear Pakabe




SNEHONMMHAA TMnA

1. lNpegcraeneHa aneHaAMMHbLIMA
KreTkamu (BHyTPEHHUW Cron HEPBHOM
TPYyOKN).

2. OyHKUMHK:

A) nponndepartueHasi; b) onopHas; B)
obpa3oBaHne HENPEPLIBHOMN
anuTennanbHoOW BbICTUIKU
LEeHTPaNbHOro KaHana CiMHHOro mMosra

N XKenyaoYKOB rofI0BHOIO Mo3ra —
3NeHAUMBI.

Tak ke aneHaMa «ogeBaeT»

CoCcyancTble (KanunnsapHble)
CNSIETEHUA, Bblaensowme

LepebpocnmMHanbHYH XUAKOCTb B

NONOCTb XeJTyAO4YKOB roJyioBHOINo M0O3ra.

Crenka
HEPBHOW
TpyOKkH

He murpupyouue
3apOAbiLICBLIC
KJIETKH

Cnouruobnacrsl
AMCHIAUMBI

HednposnurenuanuHbie KIETKH,
BHITAJIKMBAEMbIE B CDC;’U(H!\ caou,
nuddepeHUUPYIOTCS MO ABYM OYTAM

A

i IMpespauraorces s

HenpobnacTsl CpoboaHbIE
crioHruobnacTei

Kmerku INEHAMMDBI

[Mpespawmarorcs B

HenpoHbl IlpeBpawasortces nubo B

[ Knetku
ONMUTOACHIIPOTJIHH

Actpobnactel

1
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OubpunnapHsie
acTpoumThl Genoro
BeELUECTBA Beulecrsa

MpoTtonnasMaTUyeckue
dCTPOUMTEI CEPOTO



MUKPOITIUA.

1.  COBOKYMNMHOCTb MEJIKUX
YOJSIMHEHHbIX 3Be344aThbIX KMETOK
(MUKPOrIIMOLUMTOB),
pa3bpocaHHbIX B 6erioM 1 cepom
BELLeCTBe MO3ra.

2. Pa3BuBarotca n3 MOHOLMTOB,
LVPKYNUPYHOLWMX B KPOBU — MO -
beHKU'MM - MaKpocbarM Mo3ra Puc. 17-30. Muxpodororpadus MHUKpPOrIHaaLHON

krerkn:  x 1100 (¢ mobe3noro paspeleHus
C. P. Leblond).

3. ObecneymnBatoT 3aLNTHYIO (B TOM
4yncne  UMMYHHY0) OyHKLUMIO,
darounTnpyst pasnmyHble
YyacTuubl, NPOAYKTLI pacnaja
(konoTas paHa Mo3ra,
BOCrnaneHue). g




Kiaaccupukanum HEMpPOHOB:

1. ITo KoJIM4YeCTBY OTPOCTKOB:

-yHI/IHOJIHprIe — AMAKPHUHHbBIC KIICTKHN CCTUYATKH,

-OMIOJISIPHbIE (OAMH AKCOH M OJUH AeHIPHT) — CeTYATKA
IJ1a3a, OPraH O0OHSHUSA, PA3HOBH/IHOCTHI0 OUIOJISIPHBIX
HEHPOHOB ABJAITCH IICEBAOYHUIIOJASAPHbIE

HeﬁpOHbl, PaACIIOJ0KCHHBIC B CIIMHHOMO3I'0BBIX
IraHITINAX,

-MYJILTUIIOJIAPHBIE — OAMH AKCOH U HECKOJIbKO
NEHAPHUTOB — SIBJISIOTCH OCHOBHBLIMHM HEMPOHAMH
(MOTOHEHPOHBbI NepPeIHUX MePeAHUX POroB CIIMHHOIO
MO03ra).



YHUNONSPHBbIN MynbsTunonapHbIn
HEeNpPOK Henpek

bunonspHble
HENPOHDI

[lceBOOYyHU-
NONSAPHbIN HRWPROH



2. I1o moto:xeHHI0 B pe(PJIeKTOPHOM ayre
BbIIEJISIOT:
yyBCTBUTE/IbHbIE (A (PepeHTHBIE);
ABUrarejgbHbie (3(ppeKTopHbIE, MOTO- );
accouMaTruBHbie (BCTABOYHbIC, KOHAYKTOPHbIE).

3. Bbigejasior 0co0yw rpynny HEHPOHOB, KOTOpPbIe
CUHTE3MPYIT M BbIACJSIOT B KPOBb OHMOJOIHYECKH
AKTUBHbIC BeleCTBa, JACUCTBYOIINE HAa KJIETKH-
MUIIEHH, OHH Oy YUJIH HA3BaHUe

HEeMPOCEKPETOPHBIX (FrUIOTAJIAMYC, THIIO(U3)



HepBHble KneTkn o6 beaUHAIOTCA B Lienn nocpencTtBom
coeaAUHEeHUN - CUHaMNCOoB.

CuHaIIChI TOAPa3ACIISIIOT:
[To KOHTaKTUpPyEMBIM CTPYKTypaM HEMPOHA:
- aKCO-ICHAPUTUYECCKUE;
- AKCO-COMATUYECKHUE ...U JIp.;
[To xapakrepy nepenaduu CUTHAJIA:
- XUMHUYECKHUE ,

- 3JIeKTprUYecKue (B OCHOBHOM BCTPEYAIOTCA Y
HU3IINUX [TO3BOHOYHBIX )

- CMEIIaHHBIE.
[To xoIMYECTBY KOHTAKTUPYEMBIX [IOBEPXHOCTEN:
1) mpocTtsie, 2) CHoXKHBIE (TPUABL. .. H JIP.)

CUHanc — mexkKneTo4yHoe coeauHeHue,
ocylwiecTBnaoLlee nepeHoc MHcgpopmauun.




CuHanTtnyeckune [pecnHanTuyeckas

My3blPbKU C membpaHa
MeguaTopow

CuHanTuyeckas Monekynbl
Lenb ' :

[Oenaput [MocTcuHanTn-
[pYrorg Yyeckaa membpaHa ¢

Hef/]p()Ha peuenmepamin




HEMPOTPAHCMUTTEPbI: MEOUATOPbI U MOOYNATOPLI.

‘.J-‘-v.l - A W =2 )

PR oy 3 83\

HenporpaHcMuUTTep — NOCpeaHuK Ans OneKTPOHHOMMKPOCKOMUYECKO
nepegaydun curHana ot nepegaroLlen € n3obpaxeHune cuHanca c
KNETKM K BOCMPMHUMAaIOLLEN — 3aMblKaeT 9K30LIMTO30M BE3UNKYI

Lienb, OCYLLECTBAS XUMUYECKYHO
nepegayvy anekTpuyYeckoro nmnyrbca
4yepes cuHarnc.

MpecuHanmuyeckan
membpana

Cxema ak3oumnTo3a
BE3UKYI



EMPOTPAHCMUTTEPbI: MEOUATOPbI U MOOYNATOPLI. MH

H

bonbwnHcTBO HT CMHTE3MpyeTca B caMmx

HEeWpoHax. s
HenpoTpaHcMUTTEPDI:
/ N B

Henpomeaunatopbil § SRR T B 3
— NpsiMble Henpomoaynsatopbl —  3reKTPOHHOMUKPOCKOMNYECKO
nepenaTymKm Moanuunpyrot e n3obpaxeHune cuHarca c
HEPBHOTO apdeKThI 9K30LUUTO30M BE3UKYI
MMMynbca HenpomMmeanaTopos S —

|

1.Bo3b6yxpatowme
aMWHOKUCIIOThI: fayTamar

(KOHEYHbIN MOST,
MO3XXEYOK), acnaprar

2. TopMO3HbIe
(MHrMbupyoLwme)
amuHokucnotbl: TAMK

(MO3Xe4oK, rurnnokamn),
rUUMH (CAUHHOM MOS3T,
nooaonroBaTbi MO3r).

|

1.Bo3byxaarowime: B o
HopaapeHanuH (CUHee —
NATHO CTBOJSIAa MO3ra),
CEPOTOHMH (ANNdn3)

2. TopMO3HbIe
(MHrMbupytoLwme):
af4eHo3uH, godamuH
(cpeaHun Moar,
rmnotanamyc).

Cxema ak3oumnTo3a
BE3UKYI



—I\HI
BO3HUWKHOBEHUE U NMPOBEAOEHWUE HEPBHOIO BO3bYXOEHUA

OCHOBHOE CBOMCTBO HEMPOHa — CNOCOOHOCTbL BO30yXaaTbeca (reHepmpoBaTb
SNEKTPUYECKN NMnyrsC) n nepeaaBaThb (MPOBOOUTL) 3TO BO3OYXOeHME K
OpYrMMm Knetkam (HempoHam, MuoumnTam, KenesncTblM KrnetTkam un 1.4.).

1.0CcHOBHas ponb — TpexcrnomnHomn membpaHe (7 — 11 HM) ¢ «BCTPOEHHbLIMMU»
noHHbiMu KaHanamu (Na, K, Ca, Cl) n peuentopamu (ons mosnekyn BAB).

Cankonnnua

a-CnupansHan
Genkoaan
Monexkyna  \

OnurocaxapuaHan

Bokoean uens - Hapy»xHan

NoOBEPXHOCTL

2 ./\loHHble KaHanbl
MemMOpaHbl (MOHHbIE
HacocCbl) co3garoT

Da3HOCTb Wonusii Kasan / = - B ) Wt :.
o dochonunug Y B ® OO
KOHLIEHTPAaLIMiA OHOB  J TP ,
/ i b T TOK
BHYTPU N BHE KMNETKW. bl

3.B pe3ynbraTe BHYTPEHHAS CTOpOHa MeMBbpaHbl 3apsiKaeTcsl oTpmuaTenbHO
(ot -70mMB po -90MB) oTHOCUTENBLHO BHELLHEN CTOPOHLI — MOTeHUMan
NOKOS.




- BO3HUKHOBEHUWE HEPBHOI'O BO3BYXOEHUA -‘HH

[Moa Bo3GyXAEHUEM HEMPOHA NOHUMAKOT BO3HUKHOBEHME NOTEHUMana AeucTBus

CHWxXeHne nondapuvusaumm MeM6paHbI

Ha 10 mB - genonsapusaums
|

Bxoa B KNeTKy MOHOB HaTpug vepes

Lluron :x‘};:lfsm LinTonnasma LlnTomnasMa
HaTpueBble NoTEeHLUNan3aBUCUMbIE
. Pabora narpueBoro nmoTreHLUHaI3aBHCUMOro Kamana.
w A KaHan OTKpHIT; b — gauan MHAKTHRUpOBall: B — KaHaa HHAKTHBHPO-
BaH M 3aKpuT; | — MemOpaHa; 2 — MOTEHUMAN3ABMCUMBINA KaHait, 3 —
MHAKTHBMPYIOLLAs YacTula,

[Tpn gOCTMXKEHUM NoTeHUMana memopaHbl +55mB
(HaTpMeBbLIM paBHOBECHLIN NOTEHLUMaN) — HaTpueBas
uHakTuBauuma (depes 0,5 — 1 Mmc)

Bbixoa noHos kanua (K+) Bo3BpalliaeTr MemMOpaHHbI NnoTeHumMan K
NCXOOQHOMY YPOBHIO

Bxoa noHos xsiopa (Cl-) (runepnonapusaumsi) Bbi3blBaeT TOPMOXEHNE




HAPYXHER CTOPOHA

A+t +

BHYTPOMNAR CTOPOMS

HepBHas \\ E HAPYHAA CTOPONA

Knevka Ny

BHYTPEHHAR CTOPOHA



- NMPOBEOEHWUE HEPBHOI'O BO3BYXOEHUA no -WH

6e3MuenIMHOBOMY HEPBHOMY BOJIOKHY

30Ha reHepauum noTeHUManoB AeNCTBUS — aKCOHHbIM XONMuK. Bo3byxaeHne B
Buae noTeHumana 4eNCTBmA nepenaeTca oT Tenia HermpoHa rno ero OTPOCTKY —
aKCOHY.

Hanpagaene
pPacrnpocTpaHeHs — =

-50
0
= S OtracTs [opor

ol
v

Bo30yxaeHne gBmxeTca no

MembpatiHbi
noTeHuMan, MB

aKCOHY TOMbKO B O[JHOM 0" Cepexremoos N
HanpaBneHnm, Tak Kak nocne et ol
BO3BY)XOEHMSA y4acTKa akCoHa B HEM I L
NosIBIAETCS 30Ha HEeBO3BYANMOCTM L Farp —
(pedbpakTepHOCTDL). Paccrosie, e

Pacnipoctpanenue Bo3BYXKACHMS M0 HEMUEIMHMINPOBAHHOMY

HCPBHOMY BOJIOKHY: fTocne MPOXOXKOCHUSA IMOTECHIIMANA NEUCTBUSA B
HCPBHOM BOJIOKHE BO3HHMKA4CT 30HA IIL‘H('HG_\'QH!MHL'FH. HITH [Tx‘(l)-
PAKTCPHOCTH.

Kak npasuJio, HeMMNMErNMHN3NPOBaHbl BOJ1IOKHA, NMpoBoAALLNE I/IH(*)OpMaLI,I/II-O 0]
oonu, TemMneparype, ynpasndwowmne meajeHHo pa6OTa|-OLLI,I/IMI/I
BHYTPEHHNMW OpraHaMn — MO4YeBbLIM MYy3blpeM, KWLLEYHNKOM U T.4.



CYMMALUUA NOTEHUUAIA — ysenuyeHne genondpusauum
MeMbpaHbl, CBA3aHHOE CO CAOXEHNEM TOKOB, BO3HMKAKOLLINX B
HECKONbKUX cnHancax

1. [lpenorBpalleHune
BO30OV)XOEHNS HENPOHA
noA AencTBnem o,
€ONHCTBEHHOIO
curHana unm
CMOHTaHHOW
aKTUBHOCTMW.

2. Vicxooauwiaga oT HempoHa
nMnynbcaunga 3aBUCUT

Cymmauus OT MHTErDaLIN Cymmaums Bo3byxaatoLumx (Bxon
| BO30Y>xaatoLLero 5 MOHOB HaTpWs) N TOPMO3HbIX

noTeHuana s O (BLIXOA IOHOB Kamnusi Uin BXOA

MOTOHeVpoHe TOPMO3HbIX TOKOB MOHOB XIOPa) CUHAMTUYECKX

TOKOB



NMPOBEOEHUWE HEPBHOI'O BO3BYXAOEHWUA no
MWEeNTMHOBOMY HEPBHOMY BOJIOKHY

1. MembpaHa akcoHa mexay OAByMSi COCeaHUMM
MUENNHOBLIMM YeXriaMn HEMNOKPbITa MUENTUHOM
(nepexeat PaHBbe, 12 HM).

2. [loTeHuman oencTBnA BO3HUKAET TOMbLKO B MuenuHnsaums —
nepexsatax PaHBbe. Tak Kak MUMETTNH, ABJTAACD oOBOMaKmBaHue y4yacTka
ANEKTPUYECKUM N30JTATOPOM, HE MNMPONyCKaeT aKcoHa MUESTUHOM,
BbIXOo4da JIMHNI TOKa OT rnpeawecTByrolero Bb|p860TaHHblM
BO30YXAEHHOTO y4yacTka. onurogenapountom (LIHC)

NN LLIBAHHOBCKOW KNETKOM

3. [MoTeHUWan AencTBuA «nepeckakmBaeT» yepes (MHC)

Yy4aCTK/N N30NMPOBAHHOM MeMbpaHbI.

4. Bo3byxaeHne OBMKETCA cKaykaMu OT rnepexsara K
nepexsaTty — canbraTopHoe BO30yXXaeHue.

5. CKopoCTb NpoaBMKeHUst BO30YXaeHus Mo
MUENTMHN3NPOBAHHOMY BOJTOKHY BbILLIE, YEM MO
HEMUENNHN3NPOBAHHOMY.




CXEMA ®YHKLMN PA3NTUYHbIX YACTEW -‘ HH

HEMPOHA NO3BOHOYHOIO




OT/IEJIbI HEPBHOIM CUCTEMBI. -‘ HH

C_anaromuueckou Touku 3peHusa HC numeer aBa oraesia:

nenTpaababiv (ITHC) u nepudepuueckui (ITHC)

IIHC okpy:xeHa u 3amuineHa KoctaMu. COCTOUT U3 FOJIOBHOI'O MO3Ta,
3aKJIIOUYEHHOTO B Ueperne 1 CMUHHOTO MO3Tra, KOTOPhIH IPOXOAUT M0 KAaHATY
II03BOHOYHUKA U 3aKaHUYMUBAETCA HA TPAHUILIE MEXKAY 1 - 2 ITIOACHUYHBIMU
II03BOHKAMHU.

ITHC npeacraBieHa IJlaBHBIM 00pa3o0M HEPBaMM, OTXOASIINIMUI OMAapPHO
OT T'OJIOBHOT'O ¥ CIIMHHOI'O MO3ra, HEPBHBIMM V3JaMM (TaHIVINIMU) U
CILJIETCHUAMU.

HepBbl, KOTOPBIE UIYT OT I'OJIOBHOTO MO3Ta: YePEeIHO-MO3TOBbIE
(uepenHbie). OT CHUHHOTO MO3Ta: COMHHOMO3TOBBIMU (MU CHI/IHaJIbHI)IMI/I)

Iinan moctpoenusa IHHC u ITHC noiunHeH OpUHIAITY
CEerMeHTAPHOCTHU.




C TO4YKM 3peHna PyHKUMKM nHTerpaunm HC Bcex 4acten opraHmama, C
OOHOW CTOPOHbLI, U CBA3U OpraHM3ma c BHELLUHEW cpenon, ¢ ApYyrou:
COMaTU4YECKUUN U BereTaTUBHbLIN OTAENMbI.

ComaTtunyeckum otaen. uUeHTparbHble HEPBHbIE
annapartbl CIMHHOIO U FONOBHOIO MO3ra,
yyecmeumersibHble U d8u2ameribHble HEPBHbIE
NPOBOAHUKN (C OQHOW CTOPOHbI, BOCAPUHUMALOT
pasgpaxeHusa U3 BHELLHeW cpeabl U ABUraTtenbHOro
annapara, a ¢ Apyron — MHHepPBUPYIOT
NONEPEYHOMNONOCAaTY CKENETHYIO MYCKYynaTypy).

. BE-&Ya

BeretatuBHbIU OTAEN: NHHEPBALIUS o e

BHYTPEHHUX OPraHoOB, Xerne3, CTEHOK =LA T

nMMdaTNUYeCcKNX U KPOBEHOCHbIX COCY/0B. R«
*Cumnartnyeckasa BHC v
*Mapacumnaruyeckasn BHC o)




OBLLUMX NNAH CTPOEHUA HEPBHOW CUCTEMbI.

HepBHasd cucrema

— ~

[lenTpasibHad HEPBHAA CUCTEMA Ilepudepruueckas HeEpBHAA cHCTEMA

o S

Comatuueckasg HC BeI‘eTaTI/IBHaH HC Comatuueckada HC Bereratusuag HC

1.Cummnar quKaﬂ
2.ITapacummnaTuyeckas

1.’0JIOBHOM MO3T
2.CIIMHHOM MO3T ' '

1.ClIMHHOMO3TOBbIE 1.BereraTtuBHBIE
raHrJini, HEPBbI U CHUMIIaTHNYECKHE U
CIVIETEHUA ImapaCuMIIaTU4Y€CKHUE

raHIJIN1, HEPBBI U CIlJIETEHUA



Pedonekc. CtpoeHue pechnekropHon ayru.

HepBHas cucTema ynpapJisieT AesaTeIbHOCTIO Pa3JINUYHBIX CHCTEM
opraHu3Ma M Ux yacrel, obecrneunBasi ero (opraausma)
PyHKIIMOHAJIPHOE €IUHCTBO U II€JIOCTHOCTH (MHTErpaIius).

HepBHas cucrema 00yC/I0BIMBAeT B3aUMOAEMICTBHE MEXKTY
OpPraHu3MOM U BHENIHEN CPEIOM.

OCHOBHBIM CBOMCTBOM HEPBHOU CHCTEMBI SBJISIETCS
pa3/ipakKuMOCTh U CIOCOOHOCTH (POPMHUPOBATH U

nepeaaBaTh HEPBHOE BO30YK/IE€HUE.

B ocHOBe sieaTeIbHOCTH HEPBHOU cucTeMbl J1eKUT - PED®JIEKC



Pedonekc — gencreume XXMBOTHOMO OpraHM3Ma B OTBET Ha pasapaxeHue,
BO3HMKaloLLLee BO BHELLUHEW NNU BHYTPEHHEN cpeae opraHu3ma u
peann3yemoe 4Yepes3 HEPBHYIO CUCTEMY

PedonekTopHasn ayra — CTpyKkTypHasa ocHoBa pedriekca

HepBHbIN Peuernnmop

YyecmeumeisibHoOEe
80JIOKHO

\ Heucmeyrowuu
HeuzamersibHoe <. — p2aH

@&

.BOJIOKHO



PeuenTtop. Knaccudukauus.

PeuenTtop — 4yBCTBUTENBHOE HEPBHOE OKOHYaHue. ObecrneymnBaeT
BOCMNpUudaTMe cneundmnyecknx pasgpaxeHmm n3 BHeLWHen 1 BHYTPEHHEN
cpedbl opraHMama 1 TpaHcopMaLUnIo SHEPTNK pasgpaXKeHus B
4YyBCTBUTESbHbLIN HEPBHbLIN MMMNYJIbLC.

Buabl peuenTtopos

JKCTEepopeUenTopbl — B KOXE N CNnU3ncTon oboroyvke. BocrnpuHumatot
TaKTUIbHbIE, TEMNEPATYPHble, BONeBbLIE pasapaXXeHUsa U3 BHELLHEN
cpeapbl.

MponpuopeuenTopbl — B MbiLLLIAX, CyXOXUNUAX, ddacuusiX, HaaKOCTHULLE,
CBsi3Kax, CyCTaBHbIX Kancynax. BocnpmuHumaloT 4yBCTBO Beca,
naBneHue, BUOpauuto, NONoXeHne YacTen Tena, cTeneHb HanpshKeHus
MbILLILL,.

WHTepopeuenTopbl — BO BHYTPEHHUX OpraHax, ernesax, CTeHKax
KPOBEHOCHbIX 1 NuMdaTnyecknx cocyooB. BocnpuHmmatot cteneHb
HanosTHeHNs opraHa, 6oneBble OLWYLLEHWS.




CTPOEHUE PE®JIEKTOPHOM YT COMATUYECKOIO
PE®IIEKCA

YyBcmBumenbhvie

[lepBbin (YyBCTBUTENbBHbIN, e
LEeHTPOCTPEMUTESBHbIN,
apdpepeHTHbIN, CEHCOPHbIN)
HEUpPOH.

lMaymunras
Mmo3208as
obonouka

T8épdos
mo3zoBan
obonovka

3odnui
(4yBcmBumenoHeil)
KOPewoKx cnuHHo-
Mmo3208020 HepBa

Tena atnx bunonspHbIX
(NnceBOOYHUNONSIPHbLIX) HEMPOHOB
nexar B CMIMHHOMO3IOBbIX
raHrMuUax 3aHNUX KOPELLKOB
CMWMHHOIo MO3ra.

A Ompocmox

AKCOHbI YyBCTBUTENbHbIX el
HEWPOHOB 3ax04AT Yepes3 3agHIoK
bokoByto 6opo3ay B cocTaBe
3aQHNX KOPELLUKOB CMUHHOIO
MO3ra.

Mszkan mozzoBas
obonoyka

lepednui
(momopHeiii)
Kopewokx cnuHKo-
mo3208020 HepBa

Bonokro
peyenmopHol
Knemku




BTopon (BCTaBOYHLIN, Wscmumersse

KOHOYKTOPHbIN, xopewxo

accouuaTuUBHbIN, NHTEPHENPOH)

HEMpPOH. e

obon04ka

obonoyxa
3odnui
(4yBecmBumenvheiii)
KOPewoK cnuHHo-
mo3208020 HepBa

Teno atoro HempoHa (Unu
HEeCKONbKMUX HEWPOHOB)
pacrnonaraeTca B 3a4HUX porax
Ceporo BeLlecTsa CrNHHOIO
MO3ra.

A Ompocmox
MOMOPHOZO
HeupoHxa

Ero akcoH nepekrnto4yaeTtcsd
Ha TpeTun (aBuraTesibHbIN)
HENPOH pedonekTopHON Oyrn
comMaTundeckoro pedonekca B
nepegHnx porax ceporo 8ol
BellecTBa. Kreqr

Msazkas moszoBas
obonoyka

lepednui
(momopHeiii)
KOpeuwok CnuHHo-
m0o3208020 HepBa

Moiwysr




TpeTun (oBuratenbHbIN,
LEHTPOBEXHBIN, 3P EPEHTHbLIN,
MOTOHENPOH) HEUPOH.

Tena aTnx HEMPOHOB fexarT B
S5-Tn ABuUraTenbHbIX aapax
nepeaHnx poroB CEporo BeLECTBa
CMUHHOIo MO3ra.

AKCOHbI TPETbUX ABUraTENbHbIX
HENPOHOB BbIXOAAT Yepes
nepenHo 6oKkoBYyO 6opo3ay B
cocTaBe NepeaHnx KOpEeLLKOB
CMWUHHOIo Moa3ra.

OHKM OKaHYMBAaIOTCHA HA CKENETHbIX
MbILLLIAX ABUraTebHON KOHLIEBOW
NJIACTUHKOMN.

YyBcmBumenbroie
20H2AUU QOPCANLHOIX
KopewxoB

lMaymunras
Mmo3208as
obonouka

T8épdos
mo3zoBan
obonovka

3odnui
(4yBcmBumenoHeil)
KOPewoK cnuHHo-
mo3208020 HepBa

A Ompocmox
MOMOPHOZO
HeupoHxa

Mszkan mozzoBas
obonoyka

lepednui
(momopHeiii)
KOpeuwok CnuHHo-
m0o3208020 HepBa

Bonokro
peyenmopHol
Knemku

Moiwysr




ABUTATEJNIbHAA KOHLIEBAA MIACTUHKA
JTO HEPBHO-MbILLEYHOE COEAMHEHNE (CUHAMNC MeXAY akCOHOM U MbILLEYHbIM
BOJIOKHOM) B BUAE YNIIOLLEHHOro Xonmuka.

CnnowWwHyo «Kpbllly XornMuka» Hag 6e3MneniMHoOBbIMU OKOHYaHNAMIN
(TepMuHanamMmn) akcoHa obpasyoT LWBAHHOBCKUE KIETKM.

Pa3BeTBneHns (OKOHYaHUS, TEPMUHAIM) aKCOHa fneXaTt B KaHaBKax,
BbICTT@HHbIX CapKONEMMOM.

Teloglial cell

B aTOM mecTe NnoBepXHOCTb
CUHaNTUYECKOW LLIENTN CO
CTOPOHbI MbILLIEYHOIO BONOKHA
YBENUYMBAETCS 3a CYET
CKIagoK capKkoneMmmbl — sl -
cybcrMHaNTMYEeCKUX CKIaaoK, )W o

O C ) (@)
MeXOy KOTOPbIMU UMEKTCS el q

: s
cyBerHanTUYeckue Lenw. O\ N Q

end-plate

\/

tresar sariliiea, auu UIC SYynapilic vesicies within the axon terminal,



BHelwHee U BHYTPEeHHee CTPOEHME NOJSIOBHOIO U
CNMWUHHOro MO3ra.

YacTn ronoBHOro moasra:
1. bonbLUON MOST,

2. MO3XXEYOK,

3. MO3roBou CTBON

1.3agHun moa3r: npogonroBatbin Mo3r (7) + MocT (5) + Mo3XXe4vok (6);
2.CpeiHUX MO3r: HOXKM Mo3ra (4);

3.MepeaHUX MO3r: NPOMEXYTOYHbIN MO3r (Tanamyc, runotanamyc) (2, 3) +
KOHEeYHbIN Mo3r (1) (nonywapust NOKpbITblE Nawom ¢ 6opo3gamMm U N3BUNMHaAMU,
MO30SINCTOE TENO).



3aTtbifioyHasa gons

TemeHHas gons

BucoyHasa gongd
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CTPOEHUE CNMAHHOIO MO3rA

SUOHUE KGHA MUK

Cepoe eeweeman Hennpaavisiii
: , Kanan Jadnut Ropewor
Hossonouiwii A0l ik CRUIIO-MO32068020
Neparn nepen
ysen Cnunino-
MO320601L
nepes
horoeo
WNanamuw
.

bhoroson poe

Deaoe sewgeemsn Hepeonut poe

Hepednas cpetunnas Goposia Hepedinit kopewok cnunio-
(ugenn) MOI208020 Hepaa

Hepeonut kanamur




nyTVI Genoro BewecTBa - CIMHHOIO OCYyLLUEeCTBIIAET
ABYCTOPOHHKOKO CBA3b CIMMTMHHOIO U roJioBHOro Mo3ra

- B 3@[IHNX KaHATUKaAX
6enoro Bewectea CM
PACMONOXEHDI
YyBCTBUTENbHbIE
apdepeHTHbIE NYTH

- B NepegHmnx KaHaTUKax—
ABUraTesibHble
addepeHTHble

- B BOKOBbIX KaHaTUKaxX —
CMELLaHHblE




OOwee KonnM4yecTBO HEMPOHOB ceporo BewecTea CM — 13 mnH.
(3% - MOTOHENPOHDI)

* B 3aJIHUX POTax 3aJI03K€Hbl YYBCTBUTEJIbHbBIE S1pa
* B IIEPEHUX — ABUTATEJbHBIE sIpa
» B OOKOBBIX — BereraTuBHbIe Aapa



dopmMmupoBaHue CMMHHOMO3roBOro HepBa.

CNUHHOMO3roBOM y3es1 — Ha 3agHeM
KopeLuKe

3agHUU KOPEIIOoK CTBOJI

+ ~ CMH
NepeaHUN KOpeLUOK

BetBu CMH:

<«— 4. MeHuHrnanbHaga
(k obonoykam CM)

Betsn CMH:

1.3aaHa9
2.lNepegHas
3. benasa coeguHuTenbHas
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Nepudepunyeckne HepBHbIE CNNETEHUSA.
CnneteHna obpasytoT TONbKO NepeaHne BETBU
MH

3. ['pyaHble HepBbl (12 nonapHo).
4. TlossCHN4YHOE crnneTeHune.
5. KpecTtuoBo-kKonynkosoe

crireTeHune.




MonocTu ronoBHOro U CIMHHOro Mo3ra.

b} nm

w ,

1. JleBoe nosnyluapue roroBHOro Mmo3sra. 2. boKoBble Xenyaodku. 3.
Tpetun xenyoodek. 4. BooonpoBod cpeaHero moara. 5. YerBeprbin
xenvoodek. 6. Mo3xe4yok. 7. Bxoa B LeHTpanbHbIV KaHan COMHHOIO
mMo3ra. 8. CMHHON MOS3T.




O6onoyku ronosHoro (M) n cnnHHoro
(CM) moazra.

OO00No4KM roNOBHONO 1 CMIMHHOIO MO3ra NPoAOIKaKTCA APYr B Apyra.

Mexay obonodykamm 'M nmerotrcs mexxobonodedHsble NPOCTPaHCTBA,
coobuiatowmecs ¢ ogHOMMEHHbIMU NpocTpaHcTBamu CM

1.TBeppas.
2.MNayTuHHas.
3.Msrkas.

[MpocTpaHcTBa:
1.9nmpypanbHoe (KnpoBagd KrieTyatka U BeHO3HbIe CrifieTeHns).
2.CybaypanbHoe (Mexay TBepaou 1 nayTMHHOW obosiovkamn).
3.MNognayTuHHOE (cybapaxHomnaanbHoe — LMPKYNPYeET FIMKBOP).



OBOJIOYKU CTMMTUHHOIO MO3TA

HazgkocTtHHuIla IO3BOHOYHOTO KaHAJIA —J? o
),

[ ogroredroodir soHgIredATUIIG

1. TBepaana

Cybrn € IIPOCTPAHCTBO ] T /’\\—\

2, IlTayrunHana [— Kitetu e
- BEyTp¢HHEE

é‘ TI03BOHOYHOE
e | L—iegﬂﬂa%ﬂﬂ%npompaﬂcmo ]
BEHO3HOE

[ JII/IKBOﬁ \ CIUIeTeHHe
3. MAarkada - CoaepKurT
cocyapl, oOpazyerux ..
SI[RUTULIO) IEePUBACKY/IAPHbBIE N

BUIDISI) NMPOCTPaHCTBA




AHomanuu passutusa LLHC.

AH3HUedanua — oTcyTcTBME BOMbLLIOIO MO3ra, KOCTEN cBoga vYepena u
NOKPbIBAKOLWMX €ro MArKUX TKaHen.

JHuedanouene - BbiNns4YMBaHNE B
30He nopoka passutus LUHC, TkaHb
KOTOPOM BbICTYNaeT Yyepes3 gedekT B
NosfioCTb Yepena

N'mppouedanua — HapyLwleHne
OTTOKa W3 NMonocten Mosra




Makpo- nnn mukpouedanus
Mukpomuenusa - mansie pasmepbl CIMHHOIO

MO3ra.

HOPMOAMHMA POIKEP rOAOEM Muxpouedaaun
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PbKa CMAMHHOMO3roBas — COYETaHHbIN NOPOK Pa3BUTUSA
BCrneacTemne gedekTta 3akpblTUsi HEPBHOM TPYOKN. [opok
NpOSABMSAETCH BbiNS4YMBAHMEM MO3rOBbIX 0DOSIOYEK,
KOpeLIKOB CMTMHHOMOS3IrOBbIX HEPBOB U BellecTBa CMMHHOIO
MO3ra Yyepes oTBepcTue, obpasoBaHHOE B pesyrnbrare
BPOXOEHHOIo He3apalleHns No3BoHOYHOro ctonba. pbika
MOXXET pacnonaratbcsi Ha pas3fnM4yHomMm ypoBHe. Hanbonee
YacTaqa ee nokanusaunst — rnosACHNMYHO-KPECTLOBbIN OTAEen.
[MonynaumnoHHaa Yactota gedekros — 1 : 1000.

Al

'mppomunenna — sBogsaHKa CMHHOIO Mo3ra. Yalle BO3HUKAET B
LLUEMHOM OTAEene CNMHHOro moara. [1opok MOXeT ObITb Kak
CaMOCTOATENbHbLIM, TaK N CONPOBOXAAaTb BHYTPEHHIOH
rmgpouedanuio, obycnoBneHHyo atpesven aneptyp IV xenygouka.
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