« OcobeHHOCMU
op2aHu3auyuu
HepBHbIX
OKOH4YaHuUUu».



HepBHasi cuctema perynmpyeTt n KOOpaUHUPYET

OEeATENbHOCTb BCEX OPraHOB N UX CUCTEM,
obycnasnueasi LENOCTHOCTb
dYHKLIMOHMPOBaHUA OopraHmama.
bnarogaps en ocyLlecTBnAeTCA CBSA3b
opraHu3mMa c BHELLUHEW cpedoun U ero
aganTtaunst K NOCTOAHHO MEHSIOLLIMMCS
ycrnosmam. I Bo Baanmogenctemm atou
CUCTEMbI C OKpYy>KatoLlen cpenou,

B aJanTayuMoHHbIX npoLleccax bonbLioe
3Ha4YeHME NMEKT HEPBHbIE OKOHYaHMUSL.
OHuM Heobxoaumbl anst UHPOPMNPOBAHUS
MO3ra B COCTOSIHUM roMeocTasa opraHu3ma,
Ons B3aMMoOeNCTBUA YenoBeka

C OKpYy>KatoLleun cpeaoun, angd nonyyeHums

NHOPMAaLIUM CUrHANoOB U3 CYNepCUCTEMBI.

\
Crisnisiosr Vgt
MOSIr




LLEJIb PABOTbI.

N3y4ynTb TeopeTndeckun martepman rno teme
pedepaTta «OcobeHHOCTN opraHn3aunm
HEePBHbIX OKOHYaHUN .

O3HaKOMUTBLCS C pa3HOObpa3neM n CTPYKTYpPOWn
HEPBHbIX OKOHYaHWA.

N3yuyntb pmn3nonormo HepBHbIX OKOHYaHUN N NX
OYHKLNN.

O600LWMTL NoNy4YeHHbIE NpU paboTe Haa
pedepaToM 3HaHWUA, caenaTb BbIBOAbLI O POnU
HEepPBHbIX OKOHYaHUN B PYHKLMOHUPOBAHUN
opraHmM3ma u ero B3aMMOAeNCTBUN C
OKpYy>KaloLlen cpenoun.



OBLUME NPUHUMNBbI OPTAHU3ALUN
HEPBHOW CUCTEMBbI.

HepBHas cucrema oyHKLMOHASTIbHO
noapasfenserca Ha CoOMaTUYeCKyro U
aBTOHOMHYIO (BEretaTuBHYIO),
aHaTOMWYECKN — Ha LIEHTParbHYI0
HEPBHYO CUCTEMY U Nepudepuveckyro
HEPBHYIO CUCTEMY.

ComaTtunyeckada HepBHada cuctema
perynupyet paboTy cKeneTHbIX MbILUL U

CMWUHHOA Mozr

\ HepBbl

obecneymBaeT YyBCTBUTESTbHOCTb - R
YyenoBeyecKkoro Ternia. ABTOHOMHas 7
(BeretaTMBHas) HepBHad cuctema
perynupyet obMeH BeLlecTB, paboTy
BHYTPEHHUX OPraHOB U MagKMX MblLLLL.




LIHC cocTtouT 13 ronoBHOro Mosra,
3aKNYEHHOro B MO3roBOM OTAENe Yepena, 1
CANHHOIO Mo3ra, KOTOpPbIM NPOXOAUT MO KaHany
NO3BOHO4YHMKA.

[lepndpepunyeckas HepBHada cuctema ﬁggfrﬂmﬂ '

obpasoBaHa MHOMOYNCEHHLIMU NAPHbIMU
HepBaMmn, OTXOAALLMMN OT rOfTIOBHOIO U
CNUHHOro mo3sra. o xoQy Takmx HepPBOB
PACMNOSOXEHbI CKOMMEHUS TeN HEPBHbIX KIETOK
— raHrnnn, Takke OTHOCALLNECS K
nepudepnveckon HEPBHOMN CUCTEME.

[Tlepudpepunyeckas HepBHaAa cuMCcTeMaA BKIHOYaeT
TPU OCHOBHbIX KOMIMOHEHTA — YYBCTBUTESIbHbIE
peuenTopsbl, NpeacTaensowme cobon
cneuuann3npoBaHHble HEPBHbIE OKOHYaHWS,
BOCNpUHMMatoLmne nHdopmaumio;
aBuraTenbHble HEPBHbIE OKOHYaHUS,
3actaBnsowme MblllLbl, B KOTOPbIX OHU
PacrosioXeHbl, COKpaLlaTbCA B OTBET HA CUrHar
oT UHC; n nepndpepunyeckme HepBbl — MyyKku
NPOBOAALLNX HEPBHbLIX BOSIOKOH, NepeaatoLine
BO30OyxaeHue, kak kK LIHC, Tak n B obpaTHyto
CTOPOHY




CTPYKTYPHBIE 3NNEMEHTbI
HEPBHOW CUCTEMBbI.

HelipoHb1 — 310 6onbLUKeE,
BblCOKOCMeLUuanmu3npoBaHHbIe KIeTKn
HEPBHOMN CUCTEMbI, FMaBHble KNETKN HEPBHOM
TKaHW: oHN obecnevmnBatoT QYHKLUUN HEPBHOM
CUCTEMbI — BOCMpUATUE U Nepenady
BO3bOYy>XaeHus no teny. HeEMpPOHbI He
CNOCOBHbI AENUTLCA U BOCCTaHaBMMBATbLCS
Npu NoBpeXAeHUN, XXNBYT OYeHb Hedonro.

Knemku-cnymHuku OKpy>XatoT HEUPOHHI,
BbIMOSTHAS NUTATESNbHYHO, ONMOPHYHO U
3aWMNTHYO PYHKUNK. KNEeToK — CMYyTHUKOB
npumepHo B 10 pa3 6onblue, 4eM HEUPOHOB.




HelnpoH cocTtouTt 13 Tena (combl)
oTpocTkoB. Coma HeMpoHa NMMeeT
AP0 U KIETOYHbIE OpraHounab!.
OCHOBHOWM (PyHKLMEN COMBI
SIBMSIETCS OCYLLECTBIIEHME
meTabonmama Knetku. Pasnuyatot
[OBa TMna OTPOCTKOB: 0eHOpuUmMbI 1
aKCOHbI.

BonbLUMHCTBO AEHOPUTOB —
KOPOTKWE, CUITbHO BETBSILLINECS
OTPOCTKU. Y OO4HOro HEUPOHa UX
MOXET ObITb HECKOMNbKO. OCHOBHOW
doyHKUMEN oeHOPUTOB ABMAETCH
cbop MHdopmMaLnm OT MHOXECTBA
OpYyrnx HeMpOHOB.

AKCOH — ONNHHbIN, Yalle BCEero
Mano BETBALLMMNCA OTPOCTOK, MO
KOTOPOMY MMMYMbCblI NAYT OT Tena
KneTkn. Kaxxgasi HepBHas KneTka
MMEET TONbKO 1 aKCOH.




CtpoeHune HepBHOU
KIeTKU
(HenpoHa):

1 — oeHgput
2 — Teno KrneTku
3 — aKCOHHbIN XONMMUK
4 — aKCcoH
> — MUEeNnnHoBas
obonoyka
6 — A4p0 LWBAaHHOBCKOW
KNEeTKW
/ — nepexsaT PaHBbe
8 — adodpeKkTOpHOE
HEepPBHOE OKOH4YaHue




YYBCTBCTBUTEJIbHbIE
HEPBHbIE OKOHYAHUA.

HepeHble okOH4YaHUsi — 0cObbiM 0Opa3oM OpraHM30BaHHbIE
KOHLUEBbIE Pa3BETBNEHUA HEPBHbIX KITETOK, Cry»Xalume ans
nepenadn n NnpMema curHanoB (HEPBHbLIX NUMIMYIbCOB).
HepBHblE OKOHYaHUSA NULLIEHBI MMENMHOBOW ODOMOYKN.

HepBHblE OKOHYaHUSA, B 3aBUCMMOCTU OT BbIMOSTHAEMOW
doyHKUMKW, pa3genstoT Ha TPU rpynnbl: YyBCTBUTESbHbIE
(CEHCOpPHbIE, OCYLLECTBSAOLWNE MPUEM CUTHANOB),
CUHanTu4eckme n geurateribHble (3PdEKTOPHBbIE),
nepegaroLme NMMnynbc HEPBHbIM, MbILLEYHbLIM UIA
XKENEe3nCTbIM KIeTkam.

HUyecmeumesnbHbie HeEpB8HbIe OKOHYaHUs (U peuenTopbl) —
9TO HeboOsbLUME CBA3bIBAOLLME UIN Y3HAKOLME YHaCTKN CO
cneumnduyeckon KoHurypaumen, HaxogsaLmecs Ha
NOBEPXHOCTN KITETKMN UMM BHYTPU HEE, KOTOPbLIE OnocpeayroT
donanonorn4eckyo peakuuo B OTBET Ha CBS3bIBAHUE C
HENpPOMEeOMNaToOpoOM UNn APYruM XMMNUYECKUM COEANHEHNEM.



HepBHbLIe KNETKW.
A - YyBCTBUTENbHbLIN HENPOH.

b - aBuratenbHbI HEUPOH.

CTpeJ'IKI/I NOKa3bIBaAkOT HaripasJi€eHNe
crnegoBaHnA HEPBHbLIX UMIMTYJ1bCOB.

A: 1 - YyBCTBUTENbHbLIE HEPBHbIE
OKOHYaHWUS.

2 - 0eHOPUTHI,

3 - TENO HEPBHOW KIETKMN,
4 - aKCOH.

b: 1 - nenHgpuThl,

2 - TENO HEPBHOW KNETKN,
3 - aKCOH,

4 - pBuratenbHoOe HEPBHOE
OKOHYaHMe (HepPBHO-MbILLEYHAS
briswka).



HepBHble OKOHYaHUA (PELENnTOopbI) pasnnMyarTCcd rNo CBOEMY
CTPOEHUIO, PACMOSTIOXKEHUIO N PYHKLMAM.

BbloensawT aKkCcTepo-, MHTEPO- 1 NPONPUOPELIENTOPHI.

JKCmepopeuenmopbl BOCIPUHUMAIOT Pasapa’keHne 13 BHELLHEN
cpenbl. OTU peLenTopbl HAXOAATCSA B HAPYXXHbIX NMOKpOBax Tena (Koxe,
CNU3NCTbIX 000SI0YKax), B opraHax 4yBCTB.

NHmepopeuenmophbl nonyyalot pasgpaxeHue B OCHOBHOM Mpu
N3MEHEHUN XMMNYECKOIO cocTaBa BHYTPEHHEN Cpeabl OpraHn3ma
(xemopeuernmopsl), AaBneHnst B TKAHSX U opraHax (bapopeuernmopesil).

ﬂQOﬂQUOQegeanle BOCMPUHUMAIOT pa3gpaKeHue (HaTsKeHune,
Hanps>XeHne) B MblllLaX, CyXOXUnuax, cBaskax, dpacumsix n CyCcTaBHbIX

Karncynax.
B cooTtBeTCTBUM C (PYHKLUMEN BbIAENAT MepMopeUernmopkl, KOTopble
BOCIMPUHMMALIOT N3SMEHEHNS TeMnepaTypbl, U MexaHopeuernmopal,
yrasnueatoLine pasnunyHble BUObl MEXaHUYECKNX BO34EUCTBUN
(MPUKOCHOBEHUE K KOXE, ee caaBlieHne).

Houupeuenmophbl socripuHumaloT 6onesble pasapaxeHus.




CTpoeHue n pacnonoXxeHue B KOXe pa3HbIX TUMOB peLenTopoB.
1 — OeHOpuT YyBCTBUTENBHOIO HENPOHA,
2 — cBODOgHOE HEPBHOE OKOHYaHWUE,
3 - Tenbue MeuncHepa, 4 - gpuckn Mepkens,
5 — peuenTop BonocsaHoro dponnukyna,
6 — Tenbue NaynHK, 7 - okoH4YaHne PydodpuHm



Bce peuenTtopbl oenarTca Ha cBoOOoAHbLIe HEepPBHbLIe
OKOHYaHMA N UHKancynumpoBaHHble. CBOOOAHLIE HEPBHbIE
OKOHYaHUA BCTYNakT B HENOCpPeaACTBEeHHbIN KOHTAKT C
UHHepBUpyeMou TKaHbio. K HUM oTHOocATCcA: AuCK Mepkens
u Tenbue Npangu. K MHKancynmMpoBaHHbIM HEPBHbIM
OKOHYaHUAM OTHOCSHATCSH TaKune, KOToOpble BOKPYr KOHLEBbIX
pa3BeTBIeHNN HEPBHOIro BOJSIOKHA UMEKOT
cneunanm3anpoBaHHble 3NIeMeHTbl, obpa3syroLime
pa3fiM4HON CNOXHOCTU NMAaCTUYHYIO Kancyny.

B 3aBUCMMOCTHU OT yCTPOUCTBA rMuanbHOU
Kancynbl, pas3fin4yatoT:

Tenbua MeccHepa,
anckn Mepkens,
Tenbua lNayvHn,
OKOH4YaHusaA PyddunHm.




MexaHopeuernmopbl BOCMIPUHNMAIOT
MexXaHU4eCcKyo gedopmaLmnio KOXMU:

MeOoJs1IeHHO adanmupyrouwuecs (peuenTopsl
CUNbl) pearupyroT Ha cTeneHb AedopmMaLnm
KOXWU;

6bi1cmpo adanmupyroujuecsi (peuenTopsbl
CKOPOCTW) pearnpytoT TOMbKO Ha YMeHbLUEeHne
Nnn yBenuyennsa gedopmaunm Koxm, NOCTOSAHHO
OEenCcTByloLLee JaBfieHne NX He aKTUBUPYET,

oYeHb 6bIcMpPoO adanmupyrowuecst
(peuenTopbl YCKOPEHUS) pearnpytoT TOMbKO Ha
N3MEHEHMNE CKOPOCTU aedopmMaLmmn KOXM.



TepmopeuernmopbI socnpyuHUMaIoT
TeMnepaTypy KOXWu:

meriyiogble TEPMOPELIENTOPbLI aKTUBUPYIOTCS
Npu NoBbLILLEHNN TeMMiepaTypbl OT 25 Oo 42 °C,
naribHeuLlee yBenmyeHme TemnepaTypsbl
NPMBOANT K YMEHbLLUEHUIO YaCTOTbl HEPBHbIX
MMIMYNbCOB;

X0/10008bI€e TEPMOPELIENTOPLI aKTUBUPYIOTCH
Npu CHUXeHUN TemnepaTypbl oT 42 o 25 °C,
OanbHeunllee oxnaxgeHue NpuBoauT K
nageHnIo YacToTbl HEPBHbLIX MMMYJSIbCOB.



WHKANCYJIMPOBAHHDIE
HEPBHbIE OKOHYAHUA.

TEJIBLIA ®ATEPA - INTAYUHMN.

OTO MEXAHOPELIENTOPHI,
BCTpeYatoLmecs No BCEN AepMeE U
NOOKOXHOMW TKaHW, B OCODEHHOCTU B
nanbLax, Hapy>KHbIX MOMOBbLIX OpraHax
1 Ha rpyan B obriactm MOSmIO4HOM
xenesbl. OHM 0bHapPYXMBAKOTCA U B
OPYrnx mMectax, KotTopble MoryT
nogBsepratbcda gedopmanmm
AdaBrieHneM, HalrpmmMmep, B Karicysiax Tensie darepa-
CYyCTaBOB, CTEHKE MOYEBOrO My3bIPS. MNaumHm




Tenbue Patepa — NavunHn npegcrtaBnsietr cobon obpasoBaHne oBarbHOW

cdopmbl ¢ Gorbwmm 1 — 4 MM 1 manbim — 0,5 — 1 Mm

anametpamun. B Tenbuax ®atepa — NayvmHmn pasnuyatot Tpum
OCHOBHbIE YacTW: BHYTPEHHIO N HApPY>KHYIO KONOyY U HEPBHOE
BOMNMOKHO, KOHLEBbIE PA3BETBIIEHUA KOTOPOro BXOAAT B TECHbIN

KOHTAKT C MMacCTtnH4YaTbiM KIETKaMH BHyTpeHHeI7I KOnobl.




NogxxenyaodHas Xernesa, U B HEWU -
KOHUeBble otaensbl (1) xene3bl,
NPOCIIONKN COeaANHUTENbHON TKaHU (2)
N HaxoasiLieecs B 3TOUN TKaHU
nnacTtuH4yartoe tenbue (3) Partepa-
[MaunHKn, cpesaHHOeE Nonepek.




TEJIbBLJA MECCHEPA.

ITN peuenTopbl Hanbornee
MHOIOYMCIEHHbI B KOXe NanbLeB PYK, HOT,
Ha NagoHHOW U NMOoAOLIBEHHOMU
NOBEPXHOCTSAX, Ha rybax, Bekax,
HapPY>XHbIX NOMOBbLIX OpraHax, Cockax
MOJ10YHbIX Xene3. OHM pacnonaratoTcs
cpasy e nog rpaHuuen mexay
aNMOEPMMNCOM U OEPMON B COCOHKOBOM
CIioe gepmbl. OTU TenbLa ABNAKTCH
MeXxaHopeuenTopamMu, pearnpyrowmmMmn Ha
CMELLEHMNE KOXN NPU NPUKOCHOBEHUM.
Kaxxgoe tenble MeccHepa npeacrasnser
coboin oBaribHoe obpasoBaHuE C
bonbwmm anameTpom okono 100 Mkm un
ManbiM AuaMeTpoM OKomo 50 MKM,
nexkailee cBoen AnMHHOW OCbHO
nepneHauKyrnapHO NOBEPXHOCTU KOXM.




aAnngepmuc (1) n

noagnexaiyas pbixnas
coeAMHUTENbHas TKaHb (2)
KOXW, KOTOpas BOaeTcs
rmyookumun cocoykamu (3) B
INUTEeNUN.

B oagHOM U3 COCOYKOB
HaxoAuTCA ocsA3aTesibHoe
Tenbue ( MeccHepa),
KOTOpoe BKnrovaeT 3
KOMMOHEHTA:

OKOHYaHus geHppuTa (4),

OKpyXaroLime nx
onurogeHapouutsbl (5),

TOHKYIO Kancyny (6) ns
BOJIOKHUCTOM
COeANHUTENbHOWN TKaHMU.




TEJIBLUA PYODOUHMN.

OTU peuenTopbl nexar B
rnMyOOKMX Crosax Aepmbl U
NOOKOXXHOW TKAHU N OCODEHHO
MHOIOYNCNEHHbI B 001acTu
NoAoLLBEHHOWN NOBEPXHOCTU
cTtonbl. Kaxkgaoe TenbLe nMeeT
BN BbITAHYTOro 0b6pasoBaHug C
bonbwnm anameTpom 1 MM m
ManbiM gunametpom 0,1 mm.
KpynHoe MuennHn3npoBaHHoOE
adodpepeHTHOE HEPBHOE BOJTOKHO,
KOTOpOE NoaxXoauT K TenbLy,
NOBTOPHO BETBUTCH, 0Dpasy4
KYCTUK U3 HEMUENMMHN3NPOBAHHbIX
TEPMUHASIbHbIX BETOYEK.




KOHLEBBIE KOJIBbl KPAY3E.

IJTU TenbLua pacnonaralTcs B
KOHBLIOHKTUBE (NMOKpbiBaroLLeun
Oenku rnas v BbiCTUNawoLen
BEKUN), B A3blKe, B HAPYXXHbIX
nonoBbIX opraHax. OnucaHbl ABa
CTPYKTYPHO pa3nunyaroLmxcs
noaTruna tenewy; Anss oooux
XapaKTepHa o4eHb TOHKas (no
CpPaBHEHUIO C ApPYrMMU TUNaAMWU
WHKaNCyNMMPOBaHHbIX
peuenTopoB) Kancyna.




CUHAINTUYECKUE
HEPBHbIE OKOHYAHMUA.

OHu npeactaBnalT cobon annapartbl Ang
nepenaym MMnyrbCoB C 0OQHOro HEUPOHaA
Ha gpyron. Kaxxabi cMHanTU4ecKun
annapaT obpa3oBaH KOHEYHbIMMU
Pa3BETBMNEHNSAMN HEBPUTA NpeablAyLLEro
HEWPOHa Ha Tene 1 B geHapuTtax
nocnegytoulero. CuHanTuveckme
HEPBHbIE OKOHYaHUA MMEIOTCHA B HEPBHOW
CUCTEME Ha Tenax u aeHaputax BCex
HEWPOHOB, KpoMe adpdPepPEHTHbIX,
CBSA3aHHbIX CBOMMW NepudoepuvecKknmm
OTpOCTKaMu ¢ peuentopamu. briarogaps
CUHaNTUNYECKUM OKOHYAHUSIM HEWUPOHDI
COeaNHATCA B pedonekTopHbIE OYyri,
npeacraesnaroLlmne cobom
Mopdpororndecknmn cybctpart nroobon
HEPBHOWN OEATENBLHOCTMW.




KpynHbin HeupoH (1) ¢
OTPOCTKaMM.

K Teny HeMpoHa noaxogaT .
MHOro4YncrieHHble aKCOHbI (<
APYrux HeEMPOHOB,
pacwupsowmecs B
npecuHanTn4eCcKoun 4yacTu.

OHun obpa3syroT
akcocomaTuyeckue
CUHanchbl, nepeaaloLmne .,
CUrHanbl HenocpeacTBEHHO

S HeﬁPOHa. _




OBUI'ATEJIbHbIE HEPBHbIE
OKOHYAHUWA.

OHM pacnonaraloTcsl B MbILLEYHOU TKaHU, B CKeJIeTHbIX
MbiLWLaX N ABJIAKOTCA KOHUEBbIMU pa3BeTBIIEHNAMMU
TOJICTbIX MAKOTHbIX BOFTOKOH-HEBPUTOB MOTOHEMPOHOB
ctBonosoun yactu LLHC. HepBHble OKOHYaHUA y4aCcTBYHOT B
nepepadye MMnNynbLCOB OT OA4HON HEPBHOM KIEeTKe K ApYyroum,
a TaKxe, B obecne4yeHum perynmpyrowiero BriusiHus
HepPBHbIX KNETOK Ha OeATeNbHOCTb APYruX 35IeMeHTOB
HEepPBHOW TKaHU, MbILLIEYHbIX U XeJle3UCTbIX KNeTOK.

AddhepeHTHbIe HepPBHbIe OKOHYaHUA, PacrnofOXeHHble B Pa3fIUYHbIX
TKaHAX opraHu3ma, aBnarTcA peuentopamu. A depeHTHbIe HepPBHbIE
OKOH4YaHuA, obpa3yrolme CUHaANCbl Ha MbILWEYHbIX 3fIeMeHTax,
perynupyroT akTUBHOCTb CKeJleTHbIX U rMaakux Mmbiwil. HepBHble
OKOH4aHusl, obpasytoLime KOHTaKTbl C APYTMMU HEPBHbLIMU KINeTKaMmu,
y4acTBYKT B Me€xXxaHM3Max B3auMoOeucTB1Us HEMPOHOB, obecneumnBas
nepepayvy Bo3oyxaeHua B LLHC c adbdepeHTHbIX HEPBHbIX KNETOK Ha
adchepeHTHbIe.



HEpPBHbIE




BbiBO/bl:

UTak, mexxgy cMuctemMou n cynepcucteMou
NOCTOAHHO NpoucxoanUT B3anmoagenuctTaeme.

CyLiecTBYOT pa3nn4iHble HepBHble OKOHYaHuA. PasHoobpa3sue
MX — 3TO OTBETHas peakuus Ha pa3HooOpa3ne CUrHanoB U3
OKpYy>KarLen cpeabil.

CTpyKTypa HepBHbIX OKOHYAaHUN pa3finiHa N OHa 3aBUCUT OT
MEeCT JIOKanu3auum u ot BbINomnHsieMbIX PYHKLUUNA.

HepBHble OKoH4YaHus cchopMupoBanuchL Ans B3aMMoaencTBus
C OKpYyXalLien cpenown, ana nosiy4YyeHusa CUrHanoB n3
cynepcucTembl, Ansa MHOPMUPOBAHUA MO3ra O COCTOSHUM
opraHusma.

Takum o6pa3om, HepBHbIe OKOHYaHUA UTPaKOT BaXXHYHO poOSib B
dYHKLUMOHNPOBaAHNN OpraHM3Ma U ero B3aMmmMoaeucTBum ¢
OKpyxarouen cpegon. Nx nsyvyeHume npeacraBnsiet bonbLuon
Hay4HbIU UHTEpeC.



brnarogapto 3a
BHUMaHue!



