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PyHKLUMOHANbHaa aHaTomMus
CMUHHOIO U royfIoBHOro Mo3ra.
JlInmbunyeckasa cucrema.
PeTukynsipHasa doopmauums.
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[TnaH nekuuu

. OOLWmMe paHHbIE O CTPOEHUN HEPBHOU CUCTEMBI.

. PunoreHes n OHTOreHe3 LeHTparibHOU HEPBHOM
CUCTEMbI.

. AHOManuu pa3BuUTUA LEeHTParbHON HEPBHOU CUCTEMBbI.
. PyHKUMOHaNbHasA aHaTOMUA CMUHHOIO Mo3ra.

. Mo3roBou cTBON — COCTaBHble KOMIMOHEHTbI, CTPOEHue,
yHKLMN.
. PeTukynapHasa cpopmauus.

. FOoNoOBHOU MO3r, CTPYKTYpPHbIEe N PYHKUMOHASIbHbIE
OCOOEHHOCTM!.

. JInmOunyeckaa cucrema.



HepBHasa cuctema (HC)

* COBOKYMHOCTb pPa3fnN4HbIX
B3aUMOCBA3aHHbIX
HepPBHbIX CTPYKTYP;

= OGecneynBaeT B3auMOCBA3aHHYHO
perynsauuio aesitTeribHOCTU BCeX
CUCTEM OpPraHu3Mma;

= [lencTBYET Ha aganTauuio opraHusma
K pa3fM4HbIM YCIIOBUSIM BHYTPEHHEN
U BHELWWHeW cpeabl;




HepBHasa cucrtema

» [lencTtByeT KaK UHTerpaTuBHas
cucTemMa, CBA3biBafA B O4HO Leroe
YyBCTBUTESIbHOCTb, ABUraTenbHYHO
aKTUBHOCTb U paboTy apyrux
perynsiTopHbIX CUCTEM
(3HAOKPMUHHON N UMMYHHOMW)

= Bce Hawwm mbicnu, YyBCTBAa,
OLLYLUEHUSA, XKeNMaHUA U ABNKEeHUs
CBAi3aHbl C paboTon Mmoa3ra.




HepBHasa cucrtema

» Tonorpaduyecku:
» LleHTpanbHaa HC;
= Mepudcdepuveckasa HC.

» UHC
- TOJIOBHOW MO3r ;
- CMUHHOU MO3T.

> MNMHC

-12 (13) nap 4.M.H;

- 31 (33) nap c.M.H;

- CMIMHHOMO3roBbl€e y3Jibl
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HepBHasa cuctema

» O@YHKUMNOHANbHO :
= Comatunueckasa HC:
= BeretatuBHasa HC.

» CHC

- UHHepBUpyeT CKeJieTHble MbILlULUbI,

» BHC

- A(HHEepBUpPYeT BHYTPEHHUE OpraHbl;

- NAHHEepPBUpPYeET Xene3bl;
- NHHepPBUpPYET KPOBEHOCHbIe cocyAbil.
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CTpoeHve HepBHOWU CUCTEMbI

<» HepBHas TkKaHb COCTOMUT U3: | . €
- HEUPOHOB; -
- HeUpornum. W ==

+LUHC cocTouT un3: J \|

- 75% KneToK:

" 35% - HeMPOHbDI;

= 40% - rAinanbHble KNETKMU. .

- 15% - BHEKNETOUYHOE BEelWecrso | ——— -

- 10% - KpoBeHOCHbIe cocyAabl U s ©
KpOBb. |

nnnnnnnnnnnnnn




HenpoH
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» Ux yncno Bapbupyer: ,’ML
- Ha ypoBHe LUHC 40-50 mnpa,;
- Ha YPOBHeEe KOpbI rOfTIOBHOro mo3sra 14 mnpa.



CTpoeHne HenpoHoOB

» Teno;

» HepBHbIe OTPOCTKM:
- aKCOH;
- BeHAPUTDL.

*» Tena HeMpoHOB 0Opa3yHOT Cepoe BeleCcTBO.
s OTpPOCTKM HEUPOHOB (MMENNHOBLIE)- benoe BewecTBO.



CuHanc

» MecTo KOHTaKTa Mexay
ABYMSI HEMPOHaMM

= BbIBaloT:

* LI,eHTpaanble TUMbl CUHAlNCOB.
- dKCo-AeHaputTmn4yeckKue,

- dKCO-COMaTn4yeckKkume,

- dKCO-aKCOHaJIbHbIé€,

- AeHapo-geHapuTnyeckKue .

 Mepudepunyeckue:
- HEPBHO - MbILUEYHbIE;
- peuenTopHO - HeMPOHanbHbIE.




Knaccudmkauma HeupoHoB

i1t

Bipolar Unipolar Multipolar Pyrimidal
([Interneuran) (Sensory Meuron) (Motoneuron) Cell

E2001 HowStuffWorks




Heunpornus

Dondiire Astrocite

* AmeroT pa3Hblie popMbl U pa3mMepbl, "
» KonuyecTBO rnmanbHbIX KINETOK B |
cpenHem B 10 - 50 pa3 dbonblue, Yem

Oligodendroglil

HEUPOHOB; ,
= CocTtaBnsamoT cneuundcgpuyeckoe ,. DTy
MUKPOOKpYXeHue Ans HeMPOHOB; e .

» [lenaTcA NHTEHCUBHO; ;
* BbINOMHAKT ONOPHYIO, Tpohuyeckyro, /1 /7 [\
CEKPEeTOPHYHO U 3alUTHYHO PYHKLUMN. ‘

Nucleu Newon - corpul celulel

Tetminali axon



OHTOreHe3 HepBHOU CUCTEMbI

" AmeeT 3KTOOEpPMaribHOe
NPOUCXOXAEeHUe;

= BHayane obpa3syeTtcsa
HepBHasA NNAaCcTUHKA;

» 3aTeM - HepBHaA TPyOKa;

* A3 KpaHuanbHOM 4YacTu
TPYyOKU, pa3BuBaeTcs
royiloBHOU MOS3T;

* U3 kayganbHOM 4YacTtu
- CMMHHOWU MO3T;

= U3 HeupoOnacrtoB
pa3BMBaKOTCA HEUPOHDI;

* U3 cnOHrMo6nacToB - HENPOrnus.




OHTOreHe3 HepBHOU CUCTEMbI
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» Prosencephalon (nepegaHunn moa3r);
= Mesencephalon (cpeaHuUn mMoa3r);

» Rombencephalon (3agHuUK Mo3r).




OHTOreHe3 HepBHOU CUCTEMBI

» BTOpuyHble MO3roBble Ny3bIipU

Rhombenceghalon
(hndiran)




AHoOManuu pa3BuTuUs

*» Spina bifida cistica;

+ lnacremaromuenus;

s Arnpus;

» Monnmukporupums,

* AreHe3usi MO30OJIUCTOrO Tena.




AHoManuu pasBuTus
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» AH3HUedanus,

» QHuedbanouene;

» QHuechanomumenouene;

» TmapoaHuedanouene;

» FTmapomMmeHuHrouene,

» Mukpouedanus;

» BpoxpgeHHasa rmgpouedanus;
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CnHHOM MO3T

> Pasmepbil:
- AnuHa - 43-45 cm;
- nonepeyHbINn guameTp - 12mm;

> PacnonoxeHwue :
- MO3BOHOYHbIN KaHan, C1-L2,
- L2- Cg2 -“KOHCKUM XBOCT”,

> Bec:
- y B3pocnoro - 26-30g.




Cervical Thoracic Lumbar

Saccrum
& Coccyx




Gray matter

Posterior median sulcus
Central canal

Anterior median fissure
Pia mater

Anterior root

Anterior rootlets




CnHHOM MO3T

Section through thoracic vertebra

» CuHTtonua CM

© Elsevier Inc. - Netterimages.com Image No. 8082

© ELSEVIER L INC_ — NETTERIMAGES.COM

Dis¢c normal Disc herniat

MeXno3BOHOYHbIEe
rpbiKU

Canalul spinal Radatina
nervuluf

comprimata © Mayfeid Clnic




» TpaBMbl MO3BOHOYHOrO cTONOAa

Onyxonb CAMHHOro Mmo3ra




CtpoeHune CMMHHOIro Mo3ra




CermMeHTbl CMUMHHOIO MO3ra

Gang lion
Subst. cenusie SPIal Wif‘a
postexioaxa

e 31 - 33 CermMeHTOB: Sunst atma r demne. \

8 wenHbIx C1-C8;

12 rpygHbIX T1-T12;

5 nosscHU4YHbIX L1-L5;

5 KpecTuoBbIX S1 -S5;
1 -3 konunkoBbix Cg1-3.




CnUHHOMO3roBou HepB

; g




Newon de asociatie

4)Newon motor




TONOBHOU MO3TI

> fiBnsaerca opraHom LUHC;

> COCTOMT U3 MHOXeCcTBa
B3aUMOCBA3aHHbIX MeXay cobou
HEepPBHbIX KIIETOK U UX OTPOCTKOB;

» CocTtounT N3 25 mnpa. HEUPOHOB.



http://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BD%D1%82%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BD%D0%B5%D1%80%D0%B2%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0

FfONnoOBHOU MO3T

3aHMMaeT NoNocTb MO3roBoro e
oTaena yepena; L e
Macca mo3ra Ha 10-16% e T

MeHblle BMEeCTUMOCTHU Yyepena, e
KocTu yepena 3awmiaror ero e _f.'{.?//
OT BHELWHUX MeXaHU4YeCKNX = -

noBpexXaAeHuu, odwas

B npouecce pocTa u pasButus ke

npuHMMaeT (popMy Yepena;

BHelwlHe HanoMUHaeT |
CTYAEHUCTYIO Maccy - {

XenrtoBartoro uBeTa.

CnuHHoMo3roBas
KHAKOCTD

Mosrosoit
Tunotanamyc | crson | Mo3xeyok Teepaan o6onouka




Macca ronnoBHOro mo3ra 4yerioBeka

= CpeaHan macca - 1310r,,
(o1 900 fo 2000 r.)

* Mo3r myx4uH - Ha 100-150r.
oonblue, YeM MO3r XEeHLUUH.

= Y MYyX4YMH cOoCTaBnseT
2 % oT obLen macchbl Tena,
Y XEeHLUH - 2,5 %.

= Y mnageHua -400r.

= B TeyeHne nepBOro roaa XXM3Hu
Macca yaBavBaeTCH.

= K6 ropgam yBenuuuBaeTtcsa B 3 pasa.

= 3aTeM nNpoucxoauT MearneHHoe
npubaBneHne macchl,
3akaHuuBarwluleecs B 20-29 ner.




Macca ronnoBHOro mo3ra 4yerioBeka

» OTHocuTenbHas NNOTHOCTb
roriloBHOro Mo3ra
- 1,038-1,041,
YTO NO3BOJISIET BbIYUCIIUTb
Maccy moa3ra, ucxoas u3
obbema yepena.

s NpsAiMan cBA3b MacCcbl MO3ra U o4apeHHOCTU YenoBeKa He

noaTBepKAaeTcA, XOTA o4apeHHble JNioaAN UMEIOT roSIOBHOW
MO3r ¢ Maccou bonblue cpeaHeu.



FfONnoOBHOU MO3T

» COoCTOUT U3 NATbL OTAENOB:

= KOHeYHbIN MO3T,
telenc ep halon; MPOMEXYTOYHbII MO3T

Bonblune
nonyLuapus

Mo3xeyok

* [I[pomMeXxXyTO4YHbIU MOST,
diencephalon;

» CpeaAHUN MO3r,
mesencephalon;
CpeaHui Moar
= 3ag4HUN MO3T,
metencephalon; - MpoRorroBaTii Moar
= [I[pogonroBaThbIf MOST, £ar MyShared
myelencephalon.



FfONnoOBHOU MO3T

» Hanbonee KpynHble cOCTaBHbIe YaCTu:
* Monywapua 6onbLIOro Mo3ra;

= MO3XXe4oK;

= Mo3roBou CTBOIJ




Mo3rosou cTtBon

> OBOJIIOLUNOHHO camas ApeBHAA ‘ : o
4aCTb NOJiIOoBHOIO M03ra, o B < ::;t»aeTe.r[n{;f‘:.;];ixi Gyrop

NP OMEX Yy TOYHO ro

» PacnonoxeH Mexay CMUHHbIM
MO3rom u nosnywapmsamMmm

KOHeYHOro Mmoa3ra,

CpeaHi |
MO3T

L

» CocTtouTt n3:
- MPOMEXYTOYHOro MO3ra;
- cpenHero mMo3ra;
- 3agHero Mo3ra;
- NpoAonroBaToro Mo3sra.




Mo3rosou cTtBon

« flBNnsAeTcAa npooormkKeHuem
CMUHHOIO MO3ra;

* paHnuen cnyxur
nepekpecT nupamua,
(decussatio pyramidalis);

« OT MOCTa rpaHN4mT
nonepe4yHou 60po3nou,
sulcus bulbo-pontinus;

Abducent nerve

Motor root of facial nerve
Sensory root of facial nerve

Vestibulocochlear nerve -

Y |

Gl narv | nerv N 1
lossopnaryngeal nerve :
Sl SRy I

Roots of vagus nenve ————— // j
B -
3

Hypoglossal nerve ———————5=

Accessory nerve

Cranial roots of accessory nerve

Spinal root of accessory nerve

Central canal

o Anterior
median

—‘] > B fissure
L Pyramid

_L“ %\Ohvn

Anterolateral sulcus

Decussation
of pyramids

Roots of

/ trigeminal nerve

| Medulia
oblongata




Mo3rosou cTtBon

 AmeeT BeHTpanbHyO "
AopcaribHy0 NOBEePXHOCTMU,

« CoaepXutT MHOXeCTBO bopo3f
MeXAay KOTOPbIMU HaXOOATCA:
- nMpamMuabl,
- ONUBHLI;
- TOHKUN U KINTMHOBUAOHbIN MYYKW.

« ObpasyeT HWXKHIOKO NONTIOBUHY %
poMOOBMAOHON SIMKU, ABMNAIOLLENCA o
AHOM YeTBEepTOro Xernyaoudka. il



MocT

3TO YTOSLWEHHbIN BariMK ¢ nonepe4vyHo
pacnonioXXeHHbIMU BOSTIOKHaAMMU;

JlexxuT BbiWe NpoaonroBaToro Mo3ra;
UmeeT sulcus basilaris;

Pa3peneH cnepyrowmummn 6oposgamu:

- sulcus bulbo-pontinus (cHKU3y);

- sulcus ponto-peduncularis ( cBepxy);

- FPaHNLEN C MO3XKEYKOM CITYXUT
BbIX04 TPOMHUYHOIO HepBa.




CpeaHun Mmo3r

PacnonoxeH mexay MOCTOM
U MPOMEXYTOYHbIM MO3roMm;

CBA3aH C MO3)XXe4YKOM 4epe3
BepXHMNE MO3XKEeYKOBbIE HOXKM,;

BeHTpanbHaga YyacTb npeAacTaBneHa
HOXXKaMM MO3ra;

JopcanbHasa YyacTb -
NAAaCTUHKON YEeTBEPOXOSIMMUS;

Mexay HOXKamMun 1 NJTIaCTUHKOWU
NPOXOoAUT BOAOMNPOBOA;

Yepe3 BogonpoBoa coobwaroTcs
IV n lll Xxenyao4ku.

Interventricular Roof 0 Pineal  Superior  Inferior
foramen Formx Iurdvenncle Thalamus  gland colliculus colliculus

' 4 Cerebral

commissure aqueduct
-’ / :
{ ! ma

Interthalalmc
adhesion §

Lamina
terminalis

Optic
chiasm

\ \\ Primary
“ / : fissure
Y i \
’ mis R4

3 x + / Y Fourth
—F , ventricle
Hypothalamus : \
Open medulla Cergbellar
hemisphere

Closed medulla

Nolte: The Human Brain.
Copyright © 2009 by Mosby, an imprint of Elsevier, Inc. All rights reserved.
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[TpoMeXyTOYHbIN MO3r

 PacnonoxeH Bblille cpeaHero
Mo3ra, nog MO30JIUCTbIM TeNoM.

- loapaspenseTcsd Ha:
- TanamMuyecknum mosr
(thalamencephalon)
- MoaTanamunyeckas obnacTtb
W1 rmnotanamyc
(hypothalamus)

» TpeTun xKenynouek - ABNsAeTcA
ero nonocTbHo.




Tanammyeckum Mmos3r

» Moppasaensercsa Ha:

- Tanamyc, talamus;
- MeTaTanamyc, metatalamus;
- anuTanamyc, epitalamus;

s Tanamyc, unu 3putenbHble OYyrpbl

e JTO NapHasa aHaToOMU4eckKas
CTPYKTYpa, ABnfaoLwascs PR
NPOKCMMaribHbIM OTAESIOM
CTBOJIAa MO3ra.

* PacnonoxeH HenocpeaACTBEHHO
3a KOHEeYHbIM MO3roM Mo 0benm
CTOPOHaM TPEeTbLEero Xenyao4ka.



» lNpeacTtaBneH:

MeTaTanamyc

*+ MeananbHbIMU U NaTeparibHbIMU
KONeH4YaTbIMM Ternamu;

- PacnonoxeH noa noaywkamMmu Tanamyca;

* OHM NMerT O4HOMMEHHbIe AApa;

B saape meamnanbHOro KoneH4yaToro tena
3aKaH4YMBaeTCA HapyXHasi(cnyxoBas) neTns;

Fl,qpo naTepasysibHOro KosfieH4aTtoro Tersa

ABNdAeTCA NOAKOPKOBbLIM LEHTPOM 3PEeHUA,

KoneH4yaTtble Tena ¢ noMoLbIio CBOUX Py4YeK

COeAUHSAITCA C BEPXHUMU N HNKHUMU
OyropkamMu 4eTBepOXOsiIMuUS.

Thalamus

pm—— » Lateral
/( b geniculate

Cerebral peduncle <~ S nucleus . Diencephalon
4
(cut edge) | . ; \  Medial
Optic < iy “geniculate
tract > | 2 nucleus

B Superior |
S colliculus
Inferior > Mesencephalon
colliculus

Cerebral
peduncle |

v\ -
R T A Superior cerebellar
Pons < k \ peduncle

~.! Middle
cerebellar
peduncle

Inferior cerebellar
peduncle

Medulla oblongata

(a) Lateral view



Jnutanamyc

s CoCcTOMUT U3:

- WWMWKoBuaHoe teno (anndgus);
- NOBOAKM;

-TPeyrosibHUK1 NoBOAKOB.

 [lepeaHne otaenbl NOBOOKOB
nepeg BXxoaom B anncpus odbpasyror
crnanKy NoBOAKOB.

« Cnepean 1 CHM3Yy OT LWUULLKOBUAHOIO
Tena HaxoauTCA anuTanamMunyeckas
crnauka.




[[Mnotanamyc

» 3aHUMaeT 6a3anbHYH 4YacTb
NPOMEXYTOYHOro MO3ra;

 HaxoanTcsa noa 3puTenbHbIM
oyrpom (Tanamycom);

- Obpa3syeT AHO 3 XenyaouKa, g~
Ve tw €. , 3 F i N

J ) / h 4]\‘ \ 4 ).\ 1*4 ’ 1 %Jélgswnaan

< CocTaB runoTtanamyca: AN} v d

- 3puUTenbHbIN NepeKpec; Aw{ w1\

- cepbin byrop; M A ) j

- BOPOHKa ¢ Henpornnogusom; o \P

cocueBungHblIe Tena.

3puTenbHbiii /

nepekpect / SR
I‘mod)v’is \

runotanamyc '\ ‘\



BHyTpeHHee CTpoeHne MO3roBoro cteosmna

« Cepoe BeLwecTBO B BuAe aaep;

* benoe BelecTBO pa3gensieT A4pa,
a TaKXe pacnorsioxeHa Ha nepudepum.

s flpapa mo3roBoro creona
Tpu rpynnbil:
- Aiapa YepenHo-MO3roBbIiX HEPBOB,;
- COOCTBEHHbIE AApa;
- AApa peTukynapHon cdoopmauumu.




BHyTpeHHee cTpoeHuUe
npogonroBaToro Mosra

10 | |0




Puc. 3. MocT.

l—mndomdh:namuampmlds\mx:m—pmmmﬂszl—-m-

ciculus longitudinalis medialis: 2 — lemniscus medialis: 3 - nuecll.proprius
dorsalis corporis trapezoidei: 4 — tr.corticospinalis; 5 — nucll.pontis: 6 —
oliva supeior: 7 — trr.rubro-, tecto-, vestibulospinalis: 8 — formatio reticu-
laris.




BHyTpeHHee cTpoeHUe
cpeAaHero mo3sra




BHyTpeHHee cTpoeHUe Tanamyca

* [Mpocnoukamu 6enoro
BellecTBa pa3ferieH Ha
MHOro4YMCreHHble aapa.

s laTtb rpynn:
1) nepeaHsaa rpynna
(oOoHATENbHbIE);

2) 3agHAA rpynna
(3puTenbHbIe):
- naTeparbHble;
- MeguanbHble,;
- HUXKHMe.




BHyTpeHHee cTpoeHUe Tanamyca

3) natepanbHas rpynna
(wyBCcTBUTENbHDbIE)
noarpynnoi:

- BeHTpanbHasi;
- naTeparnbHas.

4) mepgmnanbHasa rpynna
(aBuraTtenbHbIe):
- nepegHue;
- 3agHue;
- naTepanbHble.

5) ueHTpanbHasa rpynna
(peTuKynsipHble).



BHyTpeHHee cTpoeHUe runoTanamyca

» Mopdonornyecku - okono 50 nap sgep,
uMeroLime cBoro cneundcpuruyeckyro OyHKLUIO.

» Tonorpaduyecku, agpa
o6beanHeHbI B 5 rpynn:

1) npeonTuyeckas rpynna:
- MeguarnbHble,
- NaTepanbHble aapa.

2) nepepHAA rpynna:
- cynpaonTuyeckue,
- NapaBeHTPUKYNSAPHbIE aapa.




BHyTpeHHee cTpoeHUe runoTanamyca

3) cpeaHAad rpynna
- HWKHeMeauanbHoe;
- BepxHemMeaunanbHoe a4po.

4) HapyXXHaa rpynna
- naTeparnibHoe
rmnoTtanamMmuyeckoe nore;
- cepobyropHble sigpa.

5) 3agHAA rpynna
- MeguanbHbIe aapa
coCLeBUOHbIX Tesl;
- naTepanbHble AApa
COCLeBUOHbIX Tesl;
- 3afiHee runoTanamMmmyeckoe

A0po.




benoe BelecTBO MO3roBoro CTBosna

» COCTONT N3 HePBHbIX BOJTOKOH:

- HUCXOoAALME;

- BOCXoAsALmne;

- accouuaTUBHbIE;
- MO3)XeYKOBble.

» HucxopasiLime BONOKHA :
- OepyT Ha4ano 13 Kopbl U
OT s4ep MO3roBoro creona.

> Bocxopgsilime BONOKHaA:
- BOJIOKHa MeaAuaribHOMU neTnu
- CMUHHO-MO3Xe4YKoBble;

- CMIMHHO-TaNnaMmun4yeckKkue.

Aria senzoriald primara

Fascicul
corticospinal
antarior

MADUVA
CERVICALA

]
-~ )

SCOARTA CEREBRALA

Aria motoria
primard

"I I._ N
Nuclkeul rogu
£
MEZENCEFAL EZENCEFAL
S = Feeclculul cuneatus =
W S {Burdach) a Paduncul
. “69 1% cerebral
; ‘% ; 6‘0&
Q o
PUNTE | , \/| PuNTE
P Fascicul %,
corbcospingl By Fasceul
Nucleul cuneatus \atersl fubrosgirl
(Burdach) 11
Fascicul Y
codicospinal
anledor |
BULB
Fascicul 9 ___ - Piramide bulbare
corticospina o~ ”

o U3
©__lateral

1. ) MADUVA
§ . f Receplol  cERVICALA
‘L ——’ cutanal

Efecton MADUVA,
musculan LOMBARA




benoe BelecTBO MO3roBoro CTBosna

» AccouunatTuBHbIe BOJTOKHA:
- NOKPbILIEYHO-LEeHTPaNnbHbIN NYYOK,;
- NPOAONbHbLIN MeauanbHbIN MYYOK;
- NPOAONbHLIN AOpPCasibHbIU NMYYOK.

» Mo3Xxe4ykoBble BOJIOKHA :
- COeAUHSAIOT MO3roBOU CTBON
C MO3)XXe4YKOM U BXOAAT B COCTaB
MO3)XXEe4YKOBbIX HOXEK.




PyHKLMU NpoaonroBaTtoro Mo3sra

= [MpoBOAHMKOBaA
* PedonekTopHas

* [IlpoBOoAHMKOBaA (PyHKLMUA:

* Yepe3 npogonroBaTtbin MO3r
npoxoasaT BocxoasLwme u
HUcxoaswue HepBHbIe NYTH,
coeaAHAKOLLME TONTOBHOU U
CNUHHOWN MO3r




PedonekTtopHaa pyHKLUSA
npoAaosriroBaToro Mo3ra

« B npogonroBaTtomMm Mo3re pacnosiaralotcsi LLleHTpblI
MHOIMMX BaXXHEMLUUX AN XXU3HU YenoBeKa pedriekcoB:

- AbIXaTenbHbIN UEeHTP (LLeHTP BAOXa U BblAoxa),

- cocyaoaBuUraTesibHbIN LEeHTP
(noapepkuBaeT onTuMaribHbIM NPOCBET apTepuaribHbIX
cocyaoB, obecnevymMBasa HopManbHoOe AaBrieHUe KpoBH);

- UeHTp cepaeyvyHoON AeATESNIbHOCTMU,;

- LLeHTPbI BPOXAEHHbIX NULLEeBbIX pednekcoB
(rmoTaHmA, cocaHusA, oTAeNeHns NuweBapuUTenbHbIX COKOB);

- LeHTpPbI 3alUTHbIX pednekcoB
(kawns, ynxaHna, MUraHus, crie3ooTaerieHusl, pBOThbl).



PYHKLMUN MOCTA

* [I[poBOOAHUKOBas
= PedonekTopHas

* B aTOM OTAene pacnonararoTcs LEeHTPbI,
ynpaBnsiowme AesaTenbHOCTbIO
MMMUYECKUX , XKeBaTeSibHbIX
U 04HOM U3 rnasoaBuraTesibHbIX
MbILUL.

* B MmOoCT nocTynatloT HepBHbIe
MMNYJbCbl OT peuenTopoB OpraHoB
YyBCTB, PacrnosioXXeHHbIX Ha rorioBe:

- OT A3blKa (BKycoBasi YyBCTBUTENbHOCTDL);
- BHYTPEeHHero yxa (cryxoBasi YyBCTBUTENIbHOCTb
U paBHOBecue),

- KOXMW.




PYHKLMUN MOCTA
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".\\\\QL{ 8 :‘, Autonomic respiratory centers
/ A T |
|

o PeTukynsapHas ¢popmauuma mocTta

BNUSIET HA KOPY MO3ra, Bbi3biBas ee ’ﬁ? FHETIORSAG <Aplinere
aKTUBaLUIO UNN TOPMOXKEHMe. k\:_u \.

0 | &

* B petukynapHoun copmaunm mocTta PonsLl\ TN &

Fourth
ventricle

HaxoaAaATCcA ABe rpynnbl aaep,
KOTOpble OTHOCATCA K oboLemy
Medulla

peCﬂMpaTopHOMy UleHpr' oblongata

= OgHa rpynna - akTuBUpyeT LeHTp
BAOXa NpoaosniroBatoro Mo3ra,
» [lpyras - LeHTp Bblaoxa.

Reticular
formation

(a) Longitudinal section (cut-away)



PYyHKLUMUN cpeaHero Mo3ra

» flBNnAeTCcA LEHTPOM OPUEHTUPOBOYHbLIX
3pUTenbHbIX U CITYXOBbIX pednekcon
(noBopaumBaHuMe rosioBbl B CTOPOHY '
pe3Koro, CUINIbHOro 3ByKa Umnm sipKkoun N
BCMNbILWKN CBETA);

« YyacTByeT B noaaepXaHuu TOHyca
CKeneTHbIX MbILLIL, U KoopAUHaALUN 8
ABWXEHUN; L

* B Hem BbipabaTbiBaeTcs CEPOTOHUH
- BaXXHbIN (paKTOp, BbI3bIBalOLLUMN COH.

*» NMpu noBpexaeHUn cpegHero Mo3ra nagaeTt TOHYC U
HapyLlaeTcs KoopAMHaLUA N CKOPOCTb ABMXEHUN,
YeNioBEK MOXEeT NOTepPATb CIOCOOHOCTbL KO CHY.



PYHKLUUN NPOMEXKYTOYHOIro MO3ra

O Tanamyc

* B HeM nocTynaroT BCe YyBCTBUTESIbHbIE MYTU
OT BHELUHUX U BHYTPEHHUX peLenTopoB OpraHn3ma
(3a ucknrovyeHnem o60HATENBLHOrO);

* HepBHbIN UMNyNbC NepepabaTbiBaeTcs
U NpoBoAUTCA B GonbluMe NonyLapus;

0 Anutanamyc

* YyacTByeT B perynsuum npoLeccos,
npoTeKaLwmnx B opraHMame B Buge
CYTOYHbIX PUTMOB (COH, boapcTBOBaHME)
3a CYeT BbIPaboTKU CEepOTOHUHA U

MenaToHMHa anndunu3om.




PYHKLUUN NPOMEXKYTOUYHOIro MO3ra

4 MNinotanamyc

* fIBNsieTcs rNaBHbIM NOAKOPKOBbLIM LLEHTPOM
perynsiuMm BeretatuBHbIX PYHKLUNA OPraHnu3ma;

* B HeM HaxoaATCA LEeHTpbI
- TepMoperynauum;
- YyBCTBa HacCbILWEHUA 1 ronoaa;
- XaxAabil;
- YAOBONbLCTBUSA.

* lMnotanamyc BbipabaTbiBaeT
HeMpoceKpeTbl, KOTOpble YCUNMBaro1
WM YMEHbLIAT BbIPaboOTKy
ropMmoHOB ageHormnodwmsas:

- INOEepPUHbI YCUNUBAIOT;
- CTaTUHbI YMEHbLUAHOT.

j Talamus

ol /' Creleru Mare
y /

Hipotdamus
O Hpofiza

/{&;
Cerehel _/

Trunchicerebral




'Mnotanamo-rmnodgpumsapHasa cucrema

raspunzitor de reglarea

“ceasulul inmtern™
somn-trezire

al organismulul

melatonina

ciclul"somn-trezire™
influenteazd secretivle

** LleHTp 06BeauHeHunn e svcmsrieirs

HepBHOU U ryMoOpanbLHOMU

perynaumn oyHKUnm ani tactori —>| l

opraHusma. pia

hormonil ,
hipotalamici . - - —
inhiba
ACTHEGH  ACTH @

Coﬂl:ol

omEA ->C§

modulosupfaw




* NMpu noBpexaeHue TarnamMyca ymeHblLUaeTCcs
WM NONMHOCTbLIO ncYe3aeT OCO3HaHHOe
BOCNpuUATUE pa3HbIX BUAOB YYBCTBUTENIbHOCTM.

*» MopaxeHne rmnoTanamyca NPUBOAUT K TAXKENEeULLUM
3HAOKPUHHbLIM U BeretTaTMBHbIM pacCcTpoOUCTBaM:
- CHNXXeHUEe UIU NOoBbILeHUe KPOBAHOro AaBneHus,;
- YpexeHue Urnu yyauleHme cepaevyHoro puTma,
- 3aTPyAHEHUS AbIXaHUSA;
- HapyLUeHne NepucTanbTUKU KULLEeYHUKA,
- HapyLleHne TepMoperynsauuu;
- USMEHeHUs B cocTaBe KpoBU U Ap.



YepenHOMO3roBble HepBbl

> 12 nap v Bce 3a UCKNIOYEHUN NepBbIX
2-X MpuHagnexat MO3roBomMy CTBOY.

Hypothalamus

Trochlear nerve
Trigeminal nerve

Abducens nerve

Facial nerve
Vestibulocochlear nerve

Glossopharyngeal nerve
Vagus nerve
Accessory nerve

Hypoglossal nerve

Pyramid

Spinal cord

The Brainstem
from the front and below




YepenHoMo3roBbie HepBbl

Oculomotor
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Mo3Xxe4yok

* PacnonoxeH B 3agHeun yepenHoun

fAMKe,

 Knepeau - mocT 1 npogonroBaTbin

MO3r,

* Bbille - 3aTbINIOYHbIE AONU

nonyLwapun rorioBHOro Mo3ra,;

 Paznunyailor:

- BepPXHHOK U HNXHIOKO NMOBEPXHOCTM!U,

- NepegHUN U 3agHUM Kpas.

« CocTOoNT 13 2-X nonywapun 1 YepBsx,

* AmeeT 3 napbl HOXeK;
(BepxHue, cpeaHne, HNXKHUE)

Copyright © The McGraw-Hill Companies, Inc. Permission required for reproduction or display.

Mesencephalic

aqueduct
i
Mammillary body 4{
N

Mesencephalon *F—

Fourth ventricle

? Pineal gland

| ,). Corpora quadrigemina
S !
\
\.
\

Y White matter
3 / \ / b (arbor vitae)
J v

N\

Pons

Medulla oblongata

(a) Midsagittal section



Mo3Xxe4yok

* [NyboKne 6opo3abl AeNAT ero Ha A0Nu;
(brokkynomeaynspHas, nepeaHas, 3agHAA)

 Bopo3Aabl NomMeribye - Ha JIUCTKWU;

* benoe BelwecTBO BHYTPY,

« Cepoe BewecTBO (KOpa) - KHaAPYXu;

« CopepxuT 4 appa:
- AAPO wWaTpa;

- LLAapOBUAHOE;

- NpobKoBMAHOE,

- 3yb4yaToe aapo.

» Kopa - 3 cnos:

- MONEKYISAPHbIN CNOoW,

- KneTkn [ypKuHbe
(raHrnMMoHapHbIN);

- FrPaHYNAPHbIN.




dPunoreHe3 U PyHKLUN MO3IXKeYyKa

= Arhicerebellum

« DnokKKynomeaynsapHas
Aonsi N Aapo waTpa;

* UmeeT Hanbonee
BblpaXXeHHble CBSAA3U C
BEeCTUOYNSAPHOU cCUcTemMon,
YTO OOBSCHSIET 3Ha4YeHue
MO3XeuKa B perynsauum
paBHOBECUS.




dPunoreHe3 U PyHKLUN MO3IXKeUKa

= Paleocerebellum

« CocTOMT U3 nepeaHeun [onu,
nupamuabl, A3blKa,

|
I'u a p o B Mn H o ro M Structural features of the cerebellum Posterior view

npooKkoBMAHOro AAep;

The posterior, superior surface of the cerebellum Vermis

* [Mony4yaeTt nHdopmauuo

npevnmyLiecTBeHHO i — o -
OT NponpuopeuenTUBHbIX S N\

CUCTEM MbILL,, CYXOXUITUWN, NS 7 o
HaAKOCTHMLUbI, 000NI04Y€eK CyCTaBOB; NN—

* YyacTtByeT B KoopaAMHaUuu
NMPOU3BOSIbHbIX ABUXEHUMN.



dPunoreHe3 U PyHKLUN MO3IXKeUKa

= Neocerebellum

« CocTOMT N3 3agHen Aonu

u sybuyaTtoro aapa; ko
* Mony4yaeT UHOpPMaLIMIO OT KOpbl, PN A L
npeumMyLiecTBeHHO Mno { .. 'Q_ -
JIOOHO-MOCTO- MO3XX€4KOBOMY NYTH, Pons—SE N\
OT 3pUTErNbHbIX U CITYXOBbIX CUCTEM; (e Sy TR TR
A |5, | ‘ l"\ /[. 1.,::[?;0”“m
* YyacTByeT B aHanu3e 3puTenbHbIX TR | e |
U CNYXOBbIX CUrHANoB Mokt Floscukmod PO

U B OpraHusauum COOTBETCTBYIOLLMNX
peakuun oBUXEeHUU Tena.
YnpaBnseTt paboTon KOHEYHOCTEMN.

Sagittal section



Mo3Xxe4yok

** Mpu nopaxxeHMn Mmo3Ke4yka HabngawTCA paccTpoUcTBa
ABUratesibHbIX PyHKLUN

o JTO BblpaxaeTca crneayrowen CUMNTOMaTUKOM:

" AcmeHuUs1 - CHNXXKeHUue CUMNbl MbIlLeYHOoro COKpaLlieHus,
6bICTpaﬂ YTOMINAEMOCTb MbILUL,

= Acma3usi - yTpata cnocoO6HOCTU K ANUTENbHOMY
COKpaLLeHUIoO MbILLL, YTO 3aTPpyAHAEeT
CTOsiHUe, CuaeHue U T.4.;

= [lucmonus - Henpon3BoOJibHOEe NOBbILLEeHUue Unu
NOHWXeHue TOHyCca MbILUL;



Mo3Xxeuok

** Mpun nopaxeHnn mo3xe4yka HabrnAaTCA pacCTPOUCTBA

ABuUratenbHbIX OyHKUUN

= TpemMop - ApoOXaHue nanbueB PYKU, KUCTHU, FONOBLI B
NoKoe, yCUNMBaeTCHA NPu ABNKEHUMN;
= lucmMempusi - pacCTPOUCTBO PaBHOMEPHOCTU OABMXEHUN,
Bblpaxatrouieecs nmbo B U3JNTULLHEM,
Ninb6o He[oOCTaTOMHOM ABUXEHUMN.

o BONbHOM NbITaeTcsA B3ATb MPeAMEeT CO CTosa U NPOHOCUT PYKY
3a npeameTt (2unepmMempusi) UIN HeQOHOCUT ee A0
npeameTta (2urnomempusi);

» Amakcusi -  HapylleHue KoopauHauuu ABUXEHUM;

» luzapmpusi - pacCCTPOUCTBO pe4eBOU MOTOPUKMU.



[Nlonywapua ronoBHOro Moa3ra

 CocTaBnsAOT OKONO
80% macchbl
roriloBHOro Mo3ra;

* AmeroT oBanbHyo popmy;

* PasgeneHbl mexay
cobowm rnyookou
BepTUKaribHOM LWenbHo;

 CoeanHSAIIOT UX:
- MO30JIUCTOE TEeoO;
- CNauKn Mo3ra;
- cBOA.




[Tonywapuda ronoBHOro Mo3sra

» CpeaHue pa3mMepsbi.
- AnNnHa — 17 cwm;
- WMpUHa — 14 cwm;
- BbicOoTa — 13 CcMm.

- Y MyX4uH — 1380 rp;
- Y XXeHLWuH — 1350 rp.

> Umelor :
- TP NOBEPXHOCTMU;
- TpM Kpas,
- Tp1 nonroca.




Nonywapua ronoBHOro Mo3sra

Ll
or temporal sulcus

Insula Central sulcus
(island Limen
of Reil) J Long gyrus

Circular sulcus

Temporal operculum

nomnkca v gonu OCTPOBOK




BHyTpeHHee cTpoeHuUe
nonyLwapumn royfioBHOro Mo3sra

Benoe BewecTBO

Superior
longitudinal
fasciculus

U minate// 7,
Jasciculus

KOMUCCYpaJibHbi€ BOJIOKHaA daCCoLlMMaTUBHbLIE BOJIOKHA



benoe BewecTBO

Aria senzoriald primara SCOARTA CEREBRALA
VR A e T
p
4&‘ | - _:

Paduncul

% carabral

PUNTE .

Fascic I 5 -
= corbcosping > .- Fascecul
- N“cég‘:"rms lateral rubrospinal
' Fascicul <~
corticospinal
anlerior
g - Fascicul Piramide bulbare
”  corticospinad
Ediccil ===~ lateral
corticospinal
antarior . -
N = Muschi
L © Receptor C'E‘l:\ﬁg:ti ~ strial
ORI LA e cuthnat

Efecton MADUVA._
musculan LOMBARA

NnPpoOoeKUMNOHHbIe BOJIOKHA




BHyTpeHHee cTpoeHuUe
nonywapwuu ronoBHOro Mo3ra

Basal ganglia

Cerebellum Braln stem

Kopa Oa3anbHble aapa




Corpus callosum

Lateral ventricle

Internal capsule
Caudate nucleus

Internal capsule

Hypothalamus
Lo Globus pallidus

Optic tract

Amygdaloid nuclei




Kopa ronoBHoro mo3sra

‘[lokpbiBaeT nonywapusi CHapyxm, Brain Cross-Sections
5 o
* UmeeT nnowanb B 2200 KB.CM; sm--us\ \ ' P
Gyrus \\ - s
 TonwuHa 2-5mm;
N
« CoctouT 13 14 mnpAa. HENPOHOB;
« HerpoHbI pacnonoXxeHbil A
o Memory
NOCNOWHO. &l

Normal Alzheimer's



Kopa ronoBHOro mo3sra

ddunoreHes
Cingulate
« Arhicortex (arhipallium) ) £
orpus
- rMNNoKamn; ﬁ
» Paleocortex (paleopallium) Fani —
= napar“nno‘(aMnaanaﬂ Olfactory Mammillary body
U3BUJIMHA. -

\
Massa intermedia

* Neocortex (neopallium)
- 90-95% BCeun nnowaamn Kopbl.



Neocortex

» 6 cnoes:

1.MoneKkynsipHbIu;
2.HapyXHbIU rpaHynApHbLIN;
3.HapyXHbIW nMpaMmuganbHbIu;

4. BHYyTpEeHHUN rpaHynsApHbIN;

5.BHYTpeHHUM nupaMmuaanbHbIn;

6.MonumopcHLIN.

sl&inosho sluled M
\

6luosiom leve

| slsilp sluled
makni 1slunerp I62

( maloi lsbimeniq Jee

smodisu! sluleo {
” ; E \

J
ionineM sluleo \ ,.,J

-

motifium isd2



KopkoBble nons

* U3-3a 0COOEHHOCTU CTPOEHUA U (PYHKLUMOHANBLHOIO
3Ha4YeHUs1 OTAEeNbHbIX YYaCTKOB KOPbIl, ObINN BblAeNeHbl
KOPKOBbIe MOonsi.

» KamnGenb co3pan nepByko Kapty ¢ 20 nonsmu.

» BpoamaH (1904) pacwunpun Kapty Ao 52 noneu.

= Bort - oo 200 nonemn.

= Camasi pacnpocTpaHeHHas 3To Kapta BpoamaHa .

= Ha ypoBHe nonew npoucxoauT aHanus nHcpopmauum
Nosly4eHHOMN pa3HbIMU NYTAMU B KOpY.



KopkoBble nons

» C mopdo-pyHKUNOHaANBLHON
TOYKN 3pEeHNA OEenAaTcs.

|. HyBCTBUTENbHLIE.
|l. BUraTenbHbIe
[ll. AccounaTuBHbIe.
V. BereTaTuBHbIe.

Motor

Association
cortex

— Somatosensory
cortex

Association
cortex

Broca's
area

“Visual

Auditory cortex
certex Wernicke's

area




KopkoBble nons







NMTnmbOunyeckasa cucrema

- bpoka B 1878 r. BHegpun
AaHHOe Ha3BaHue, KoTopoe
O3Ha4aeT rpaHuua mexay

nonywapumamm " MO3roebimM
CTBOJIOM.

« OH onucan nNMMOMn4eckyro
AOr0 :

- girus cingularis;
- girus parahipocampalis.

left cingulate cortex

longitudinal fissure

right cingulate cortex I
‘ fornix
F‘X

N ‘
hippocampus ’

amyglada

mammilary bodies



NMTnmOunyeckas cucrema

> BKknro4vaeT B cebs;

s NMepudepuyeckyro 4yacTb;
¢ LleHTpanbHy 4YacTb.

s MNepudgepuyeckasa 4yacTb:

- 00OHATeNbHaA nykosuua
(bulbus olfactorius);

- OOOHATENbHbLIU TPAKT
(tractus olfactorius);

- OOOHATENbHbLIN TPEYronbHUK
(trigonum olfactorium);

- nepegHee npoabIPABIIeHHOE BewecTBO
(substantia perforata anterior).




INMTnmbunyeckaa cucrema

*» UeHTpanbHaa 4yacTb,
NOAKOPKOBbLIN OTAEN:

- runnokamn (hippocampus);

- MUHAaneBuaHoe Tesno
(corpus amygdaloideum);

- runoTtanamyc (hypothalamus);

- cocueBuaHoe Teso
(corpus mamillare);

- peTukynsipHasa coopmauums
cpepHero mo3sra.

Hipocampul si sistemul limbic

Lob
frontal

Lobul

temporal
por: Cerebel



INMTnmbunyeckaa cucrema

*» LleHTpanbHasa 4yacTb,
KOPKOBbLIW oTAen:

- NosiCHast U3BUJINHA
(gyrus cinguli);

- naparunnokKkamnaribHas
U3BUNNHA
(gyrus parahippocampalis);

- 3ybyaTasi USBUIIUHA
(gyrus dentatus);

- OCTpOBOK (insula);

- A3BUNUHBbI TIOOHOW AonNuU
(giri frontalis);

- U3BUNNHbI BACOYHON A,0NU
(giri temporalis).

Anterior nucleus of thalamus

Stria medullaris

Septum pellucidum
Habenular nucleus

Anterior commissure , ,
Indusium griseum

Cingulate gyrus

—— —

Septal nuclei

Stria terminalis
Subcallosal area

‘

Paraterminal gym\ +-
Lamina terminalis \x oy A‘. Fasciolar gyrus
Olfactory bulb %

"'/ ', -Fimbria

Y “«
Olfactory striae K N ond Hippocampus
medial : !’ /
ey ' Dentate gyrus
& o
Optic chiasm

L Mammillothalmic tract
- v
Diagonal band " Mammillary body
o[."i:l [prom

Parahlppocampal gyrus o

Uncus LN
f‘ " CIBA

Amygdaloid complex



®OyYHKUNN NTUMONYECKON CUcTeMbl

- ObecneunBaeT agekBaTHoe P
npucnocooneHue opraHMama (=
K BHELLUHeW cpeae;

7.'\ B 000 ofslugnid

8915 Islgee
eumslsritfoqyH

« CoxpaHsieT romeocTas.

2ugmso0qQiH

slsbpymA

YacTHble (pyHKLUMU:
* Perynauusa oyHKLUUN BHYTPEHHUX
OpraHoB (4epe3 runortanamyc); ,‘
 PopMupoBaHue MoTUBaLIUN, {
3MOLUMU, NOBeAEHYECKNX peaKunu;
* UrpaeT BaXXHy0 ponb B O0y4YeHUMU;
» OGoHATeNbHaA (pyHKUMNA.



PeTukynspHasa cpopmauus

» Camas apeBHSAA YacTb
cTBONa Moa3ra.

»0Onucan ee Koxan B 1911r.

» pepctaBnsaeT Hecneunnyeckyro =
CMCTeMy; Sl iem Reticular

formation

Anterior

> PacnonoxeHa rny6oko un ancdpdysHo; o

Posterior
hypothalamus

» CocTonT N3 apep N BOJNTOKOH;

» [pepcTtaBneHa BO BCeX CTPYKTypax
royfiloBHOro U CIMHHOIro MoO3ra;

> Bbonblle npeacTaBneHa B CTBOJSIE MO3ra;



PeTukynspHasa cpopmauus

HenpoHbl petukynapHoun cdopmauumn



PeTukynapHaa doopmanus

» Copepxut 98 agep.

Thalamus

,--“"'-H

.'

> flapa pacnosnoXeHbl
NpPoAosibHO.

> 4 rpynnbl saep:

" n.n.raphes:
- nucleus raphes obscurus;
- nucleus raphes pallidus;
- nucleus raphes magnus;
- nucleus raphes pontinus;
- nucleus raphes centralis

superior et inferior.




" n.n. paramedianus bulbopontini:
- nucleus reticularis

bulbaris paramedianus;
- nucleus reticulotegmentalis

pontinus;

- nucleus reticularis

lateralis.
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Diagram showing the positions of the larger nuclei of the reticular formation of the brain

stem.



PeTukynapHaa doopmanus

* n.n. centralis :
- nucleus gigantocelularis;
- nucleus pontinus oralis;
- nucleus pontinus caudalis.

= n.n. lateralis:
- nucleus parvocelularis;
- nucleus parabrahialis;
- nucleus pedunculopontini;
- nucleul cuneiformis.




PeTukynspHasa cpopmauus

» MpoBoagswme nyTn

* TpyAHO OrpaHN4YnTb UX OT OPYrux;

« ABNAOTCA NOFIMCUHANTUYECKUMM;

« lensaTcsa Ha BocxoasiLime u
HUcxopsALme

(peTuKynoneTtanbHbIe
n peTtukynodyrarnbHble);

 HYacTn4yHo nepekpewmBaroTcs, a
TaKXe U He nepeKpeLmnBaroTCS.




PeTukynspHasa cpopmauus

®poHTanbHasa Kopa

s ITO COBOKYMHOCTb CTPYKTYpP
B LLleHTpanbHbIX oTAenax
ronoBHONO MO3ra,
perynupyrouime ypoBeHb
BO30yAMMOCTU U TOHYCa
HUXXEe U BbllUesiexalmx
otaenoB LUHC, Bkniovas /

b OY3HbIE BbIXOAbI BBEPX
( 036y paeHue,

€HCOPHBIE
BXOAbI

TOPMO3HLIN BLIXOA,
BBEPX
[ 3acbinanue )

BbIX0A4bl

Kopy 60MnbLINX NOMYyLLAPWIA.

BEreTaTMBHbIN
BbIXOA,

COMaTUYECKUIA BbIXO[,
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PeTukynsipHaga cpopmauusa cTteona moasra

<+ fdBNnseTca oauH U3 BaXHbIX
UHTErpaTMBHbIX annapaTtoB MO3ra.

»WHTerpaTtuBHble (DyHKLUN
peTukynsipHon doopmauum:

- KOHTPOJIb HaA COCTOAHUAMM
CHa n 6oapcTBOBaHUS,

- MbILLUE€YHbIN KOHTPOJb
(dba3HbIN U TOHNYECKUN),

- 00padboTka MH(pOPMaLMOHHBIX
CUrHarioB OKpyXxatoLien un
BHYTPeHHeN cpeabl opraHM3ma,
KOTOpPbIe MNOCTYNalT MO pasHbIM
KaHanam.




Cnacubo 3a
N ERNES,




