HepBHasa cucrema. OpraHbl YyBCTB.

DHAOKPUHHAA cucrtema
Ans ctygeHToB | Kypca cTomMaTonorndeckoro dpakynsrera

o

———

—

r— TMEOULUHCKUMA YHUBEPCUTET & —

Aemop: npod. Myp3adaen X.X.



[TnaH nekuum:

9BOJ1IOLIMAA HEPBHOU CUCTEMDI Y
YXUBOTHbIX.

VNCTOYHUKMU, 3aK/laaKa U pa3BuTue
HEpBHOM CUCTEMbDI Y YesioBeKa.

f'Mcrtronornyeckoe crpoeHme, GyHKLUunu
CMMHHOMO3roBbIX Y3J10B.

ucronornyeckKkoe CTtpoeHuve CrMHHOro
Mo3ra.

KpaTtkaa Mmopdo-dbyHKUMOHANIbHAA
XapaKTepucTukKka CTBOJia MO3ra.



L ELREIVIZE

1. 'mcTonornyeckoe crpoeHme, PyHKUNMN
MO3)XKeu4kKa.

2. Kopa 6onbwunx nonywapuu. Lilutommenoapxu-
TEeKTOHUKa Kopbl. CoBpeMeHHble npeacrtaB/iIeHUs
0 MopPo-cbyHKLIMOHANILHOUN eANHULEe KOPbl.

3. BeretatuBHasa HepBHaa cucreMma. OcobeHHOCTH
pedneKTOpHbIX AYr BeretTaTuBHOU HEpPBHOM
CUCTEMbI.

4. 'mcTonornyeckoe crpoeHume o6osi0oueKk CIMHHO-
ro ¥ roJlIoBHOro Mos3ra.

5. Oco6eHHOCTU KPOBOCHAb>KeHns1i HepBHOM
CUCTEMbI.

6. Bo3pacTHble N3M@HeHUA, peaKTUBHOCTb U pere-
Hepauus TKaHen HEPBHOWU CUCTEMDI.



[TnaH nekuum:

NMoHaTe 06 aHanusarTopax.
Knaccnpukauma opraHoOB YYBCTB.

OpraH 3peHunsi, NICTOYHUKW
pa3BUTUA, TMCTOJNIOrN4YeckKoe
CTpoeHue.

OpraH o60HAHUNA. NCTOUYHUKWN
Pa3BUTUA, CTPOoeHUne, PyHKLUMUNM.

OpraH cnyxa n paBHOBECHSH.
MCTOYHUKMN pa3BUTUA, CTPOEHUE 1
UMTO(PUN3NOJIOrNA opraHa cnyxa m
PpaBHOBECUA.
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PazBuTne HepBHOU CUCTEMDbDI

BIRT S o Aol
D j‘" [ 24l ‘1/
g

)
S S f
y A

-

'.f’o_'l)
TEE

} r ..N.‘..’ A
:@ih’?'“' o A

# é}fwj& ) y /% \\Aig

g\ % "
4 ”
- 5:-»'0'-- ¢ \ b J.‘ _-J;J\\
’ ..f,(’“@(@ll Szlafl"imfﬂwﬁ (@ b
V’.Q)' - y, i :
- S ) :

2.4 S “\\

O6pa3zoBaHue HepBHOU TPY6kn, anddepeHUMpoOBKa ee K1eToK
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OunddepeHunpoBka maTepuana

FrAHINNMMIMO3HbLIX NMJNTIACTUHOK

B rornoBHOM KOHL|e C KJIeTKaMU njakop -
cdopmupoBsaHue aaep V, VII, IX, X nap
yepenHbiX HepBOB.

MenaHouMTbl SNMAepMUca KoOXXu (npw
slaTepasibHOU MUrpaummn).

YacTb K1eTOK MUIrpUpPYET BEHTPAJIbHO
MeXXay HepBHOU TPYO6KOU U COMUTaAMM,
AN pepeHUMpyroTCca B HEPBHbIE TKAHMW
raHrnmeB BereTaTMBHOM HEPBHOU CUC-
TEMbl U XpOMa((PNHHbIE KJIETKU KOPKO-
BOM 4YaCTU HaAANOYEYHMUKOB.

Ha MecTe raHrsinuosHou NJIacTUHKM -
3aKslagKa CMUHaNbHbIX raHrJives
(CNMHHOMO3roBbIX Y3J10B).



OndbdepeHunpoBKa ba3zanbHbIX
menynnoo6bnacrtoB HT(repmeHaTUBHbLIX,
BEHTPUKYNAPHbIX KNETOK):

T\

CNOHrMob6nacrbl Helipo6nacTbl
rnquhEICTbl ?
 / Mmosnoabie
MaKpOrsimoumnTbl HenpouuTbl
- SNINHAMMOLUMUTDI
- aCTPOLMTDI 3Penb|e
- INroaeHApPoranounTbl HENPOLUMTDI




Me3eHXMa

!

MUKPOriimouumTbl




Knaccuoukauusi HC :

« Mopdosiornyeckad knaccmounkauma HC

/?quuqea(aﬂ HC

LLHC

(ronoBHou U
CrMMUHHOM MO3r)

(nepudpepuyeckue
HepBHble CTBOJ1bI,
HepBbl, FAHINnM,
HepBHbIe OKOHYaHuA,
HepBHble Y3/bl).

x PUusmnonornyeckad knaccmobmkauma HC

a— >

Comatnueckas HC

BeretatnuBHas
(aBTOHOMHana) HC
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Tena HeUMpoUUTOB OKpPYIXKEeHbl KJEeTKaMu-
catennmtamm (MaHTUUHbLIMU _KJI€eTKaMu) -

PasHOBMNAHOCTDb oJiuroaoeHaporJimuoumTosB.

OeHapuT Ha nepudepumn obpasyerT B KOXxe,
B TOJILlE CYXOXXWJ/IMK U MbILlL, BO BHY-
TPEeHHUX opraHax 4YyBCTBMUTEJIbHbIE pe-
LenTopHble OKOHYaHUA, T.€. HEUPOLMTDI
CMY no dpyHKLUMMN YyBCTBUTEJIbHbIE.
AKCOHbI NO 3aAHeMy KopelwKy noctynaroT
B CMIMHHOM MO3r M nepeparoT UMMybCbl
Ha accouMaTUBHbIE HENPOLIMTbI CTMHHOIO
Mo3ra. B ueHrpanbHou yactu CMY pacno-
NlararoTCA napasjiienbHo Apyr Apyry HepB-
Hble BOJIOKHQ, NOKPbITbIe JIEMMOLIUTaMMU.
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Tunbl Heupoyumoe CM:

1. KopeuwkoBble HeupouuTtbl ( B sapax ne-

peaHuX poros, No (PyHKUUUN ABJIAIOTCSH
ABUratTesibHbiMM)

2. BHYTpeHHUEe KJIETKU - OTPOCTKMU 3TUX Kie-
TOK He NoKuaalT npeaenbl ceporo se-
wiecrtea CM, okaHYMBaIOTCA B npegenax
AAHHOIo CerMeHTa Wium coceagHero cer-

MEHTAQ, T.€. N0 PYHKLUN ABJAIOTCA acco-
LLUAaTUBHDbIMM.

3. [NyyKkoBbl€ KJIETKU - OTPOCTKM 3TUX KJ1e-
TOK 06pa3yroT HepBHbIe Nnyyku 6enoro
BeljecTBa U HanpasBJ/IIOTCA B coceagHue

CerMeHTbl WM Bbillesie)Xxalime otaenbl
HC (accoumaTtTnBHbIMMU).




CnNnMHHOMU MO3r
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Buobi Heupouyumoe 3adHux
po208 CrIUHHO20 M032a

a) NYYKOBbIE HEUPOLIUTDbI - pacnoJsiaratoTcs
AN PYy3HO, NONy4HaloT YyBCTBUTEJIbHbIE
MMNYJ1bCbl OT HEUPOLIMTOB CNMUHAJNIbHbIX
raHrameB M nepeanaroT No BOCXOAALUUM
nyTam 6enoro Beuwecrea B Bblllenexaiiue
otaennbl HC (B M0O3>ke4yokK, B KOpy 6ob-
LWMX NONyLIapUun);

6) BHYyTpeHHUEe HEUPOLIUTBI - NepeaaroT vuy-
BCTBUTEJIbHbIE€ UMNYJ1bCbl CO CMMMHAJIbHbIX
raHrJiveB B ABurateJibHblie HeMpoLUMnThbI
nepeaHuUx poros n B cocegHme CerMeHTbl.




B 3aaHux porax CM nmeroTc 30HbI:

1. 'ybuaToe BeuwecTBO (MeJIkue NnyykoBblie
HEMpPOLUMNTbI U INTUOLATDI ).

2. XXenatnHo3Hoe BelWecTBO (MHOIO rnmno-
LLUTOB, HEUPOLIUTOB NMPaKTUYECKHN HeT).

3. Co6cTrBeHHoOe aapo CM (nyykoBble Hen-
pouuTbl, Nnepeanarome MMNynbCbl B
MO3)>XEe4YOK U 3pUTesibHbIN 6yrop).

4. Anpo Knapka (I'pyaHoe sApo0): Ny4Ko-
Bbl€é HEMpPOoOLUMNTbl, aKCOHbl KOTOPbIX B
coctaBe 60KOBbIX KAHAaTUKOB Hanpas-

NAOTCA B MO3XE4YOK.




bokoBble sapa CM:

1. MeananbHblie NPOMEXXYTOUYHbIe aapa —P
—Jp MO3XKEUHOK

2. JlaTepanbHoe AApO rpyaAHoOro nMosiICHUYHOro otae-
na CM - ueHTpanbHoOe AP0 CMMMNATUYECKOro otae-
na sereratuBHon HC; akCOHbl HEMPOLIUTOB 3TUX
fAaep MayT B coctaBe nepeaHunx kopewkoB CM kak
nperaHrJiMoHapHblieé BOJIOKHA U OKaHYMBAKOTCA Ha
HenpouuTax cCMMNnaTnyeckoro cresosia (npesepre-

6panbHble N NnapaBepTebpasibHble cMMNaTn4yeckKkue
raHrnun).

3. JlatepanbHoe AAPO B cakpanbHOM oTtaene CM aB-

JISeTCA LueHTpaJZibHbIM AAPOM NapacmMnaTnyecko-
ro orapena sererarusHom HC.



EOKOBbIe pora CM
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MoToHenpoHbI nepegHnx poros CM:

1. MegunasbHaa rpynna sgep — NHHep-
BMpYyeT MbillLbl TYJIOBMLLUA.

2. JlatepasbHasa rpynna sgep XopoLuo
Bbipa>xeHa B 06/1aCT1 LLenHOoro m
NOSICHUYHOIO YTOJILLEHUA — UHHEP-
BMpPYeT MbllliLibl KOHEYHOCTEM.




[lepegHue pora CM
(a- MOTOHeVIpOHbI)




benoe Bewectso CM

CocTouT M3 NPOAOJIbHO OPUEHTUPO-
BaHHbIX, NpeMMyLlecCTBEeHHO Muenum-
HOBbIX HEPBHbIX BOJIOKOH, 06pa3yto-
e 3agHme (Bocxoasuiume), nepea-
Hue (Hucxopasuwme) n 6okoBbie (BOC-
XxoaAuWMe n HUCxXoasLme) KaHaTUKMu,
a TaK)Xe M3 ramasibHbiX 3JIeMEHTOB.
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Omoenwsi 'M:

. npoAaoJsiroBaTbi MO3T;
. 3agHVA MO3r;

- CpeaAHVN MO3r;

- MPOMEXKYTOYHbIN MO3T;

- KOH@4YHbIN MO3r.



OnddepeHUunpoBKa BEHTPUKYNAPHbIX
(repmeHaTUBHbLIX) KNETOK:

Heunpobrnacrbli — HeupountTbl. Mexxany
HeMpoumMTaMm yCTaHaBJIMBAIOTCHA
CJI0>KHble B3auvuMOCBA3U, popMmu-
PYIOTCA Sfii€pPHbleé U SKpPaHHbIEe
HepBHble LeHTpbl. [IpnyemMm B OTNIN-

yue oT CNMHHOro Mo3ra B I'M npe-
6n1aaaloT LLeHTPbl 3KpaHHOINo TMna.

rnnnob6s1acrbl — r/AMOLMTBI.




Cmeos1 mo3aa:

1. MpogonrosaTtbin MO3r
2. MocT

3. Mo3)euok

4. CpeagHUN MO3T

5. MpoMe>XyTOYHbIN MO3T



Aapa npogonroBaTtoro mo3sra

YyBCcTBUTEJNIbHbIE U ABUratesibHble
fiApa 4YepenHbiX HepBOB - AApa
noabsidbilyHOro, A06aBOYHOrO,
6ny)xapamouwiero, A3blKOrJiIoTOYHOro,
npeaBepHoO-yJIMTKOBOro HepBOB
npoAaoJiIroBaToro Mo3ra.

AccounaTtuBHbIE AApa — UX HENPO-
Hbl 06pa3yroT CBA3M C MO3)XEYKOM M
TaJlaMyCOM.



PemukynsipHass gpopmayusi l1TM:

HaxoauTtcsa B LeHTpasbHOU yacTtu MM.

CoCTOMUT N3 ceTn HepBHbIX BOJIOKOH U
MeNIKUX rpynn MyJibTUNONSAPHDbIX
HENPOLIUTOB.

Hucxopsauwee BnausHue PP obecneuun-
BaeT perynsiumio BeretTatTuBHO-BUC-
LepasibHbIX (PDYHKLMUWN, KOHTPOJ1b
HaA TOHYCOM MbILIL, U CTEpeoTUn-
HbIMM ABUXXEHUSAMM.



PemukynsapHas cpopmayus lNTM:

Bocxoasiuiee sausasHue PO obecneun-
BaeT POH BO36yAMMOCTU KOPbI
BI1LL.

lNepenaetT mMmnynbChbl HE B CTPOro on-
peaeneHHble YYAaCTKM KOopbl, a AN®d-

cy3HO.

P® o6pa3syer okosnbHbIN apdpepeHT-
HbIX NYTb B KOpy 'M, MO KOTOPbIN
MMNYJ1bCbl NPOXOAAT B 4-5 pa3 MeA-
JIeHHee, YeM no npsamMmbiM adpdepeH-
THbIM NYTAM



MOCT

B nopcasibHOM YaCTU MOCTa HaXoAATCS
aapa V, VI, VI1I, VIII yepenHbiX Hep-
BOB, P® u BOJZIOKHA NpoBOAALLUX NY-
Ten. B BeHTpasibHOU YacTn MOCTA
MMerTca cobcTBeHHble asapa MOCTa M
BOJIOKHA NMMpaMUAHbIX NyTeMn.



CPEOHUU MO3I

B KkauecTBe Hanbonee KpynHbIX U
Ba)XHbIX 06pa3oBaHUnN nMeer
KpacCHble aAApa; OHU COCTOAT U3 TUr-
AQHTCKMX HEUPOLIMTOB, OT KOTOPbIX
HauuMHaeTcsa pybpocnuHaNbHbIN
nyTb. B KpaCHOM aaApe nepeknroya-
IOTCH BOJIOKHA OT MO3)XeukKa, Tana-
MyCa M ABUraTtesibHbIX LLEHTPOB
Kopbl BILL.




MPOMEXYTOUYHbIN MO3I

naBHas 4acTb NPOMEXXYTOYHOro Mo3ra -
3TO 1aziamyc (3puTe/ibHbIA 6yrop) — Kos-
JIEKTOP NoYTU BcexX acpdepeHTHbIX nyTen,
coaep>xawuvn MHoro saaep. NMNoa ranamy-
COM HaXoAWUTCHA rumrnorasiaMyc - OQuH U3
BbICLUMX LLEHTPOB UHTErpauum BeretaTtus-
HOU U COMaTUYECKOU MHHEPBALIUU C 3H-
AOKPUHHOWU CUCTEMOM - y3esn CBA3N, coe-
OAVHAIOLWNMA P® c JIC, comatnueckyro HC c
BeretatuBHon HC, kopy BILU c aHAOK-
PUHHOM cuctemoi. B coctaBe ero aaep (7
rpynn) MMerwTCA HeWpoceKpeTOopHble
KJZ1IeTKu BbipabaTbiBalowime ropMoHbl:
OKCUTOLIMH, Ba30ONpecCcuH, 1nbepuHbl "
CTaTUHDbI.




Mo3>KeuokK




Mo3>KeuokK

Knetku
NMNypKkuHbe m

ajdpdepeHTHblIe

nassuiue BOJZIOK-
Ha




Moseqox

MOJIeKYNnap-
HblW CJIOMN
raHLJIMOHap-
HbIU C/IOU_
3€pPHUCTbIN
CJIOM
KJIeTKU
NMypKkuHbe
a3 depeHTHbIe
BOJIOKHAa

10- MOoxoBUuAHbIE

BOJZIOKHA
11- nassauime
BOJZIOKHA



Kopa 60osbLIMX nonyLwapmmn
o, s i ST Cnon:

<

=T o e S MoneKkynsapHbIN

R Hapy><HbIiA
3ePHUCTbIN

NMupaMuaHbIN

I?_IH"\Q_'IpeuHMM 3ep-

bl
FTQaHrMIMOHAPHbLIN

MyJ/ibTUMOP(HLIN
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Ta/ZlaMOKOPTHU-
KaJibHOE BOJIOKHO

8-

N

HUNcxogadauimne

nMpaMugHbie NyTu

O- KOPTUKO

KOpTU-

KaJibHO€E BOJIOK-

HO




CBA3Mn KOpPbl 601bLUNX MONYyLUAPUUN




BeretatTuBHasa HepBHasa cuMcreMa

7- YyBCTBUTEJIbHbIW HEUN-
POH apPpepeHTHOoro
3BEeHa

8- ueHTpanbHoOe AApPO B
60KOBbIX pOorax CrnmH-
HOro Mo3ra

3- nperaHraMmoHapHoe
BOJIOKHO

13, 14 — 2-1 HEeUpoOH 3P-
cdbepeHTHOro 3BeHa




BeretatTuBHoe HepBHOe CcrJjieteHue

.'_./







fematoaHuedannyecknmn 6apboep

foot processes
of astrocytes

red blood cell

/ neuron

tight junction

pericyte

endothelial cell

basement membrane

FIGURE 12.33. Schematic drawing of blood-brain barrier. This



- 3TO CJTOXHble
CTPYKTYPHO-(PYHKLMNOHAlNbHbIE
CUCTEeMbl, ocyLlecTBnAoLlmne
cBs3b LUHC ¢ BHewHen m
BHYTpPeHHeun cpeaomn.



YacTu aHanusartopa:

NMepudepmnyueckana 4acTtb (OpraHbl
4YBCTB).

NMpoMeXXyTo4yHaA 4acThb
(NpoBoAsLLMe NyTn, NOAKOPKOBAA
yacTtb LIHC).

LleHTpanbHaA 4yacTtb (KOpKOBbIE
LeHTpbl aHa/IM3aTopoB).



——OpraHbl YyBCTB MO

reHeTtmnHiecKmm
n MopdPpo-PYyHKLIMOHAJIbHbIM
Apn3HakKaM.

III rpynna:
I rpynna: II rpynna: opraHbl 0CA3aHuUS

-OpraH 3peHus opraHbl BKyca, A b e

. opraH 060HSAHMNS Cnyxa, KUHETNYECKOUN

paBHOBECUS
YYBCTBUTEALHOCT
pa3BMBaOTCA U3 y

HEPBHOW MMAaCTUHKM  Pa3BMBAIOTCA U3 rpynina peLenTopHbIX

N MMEKT B CBOEM Nniakond, MMeroT MHKanCcynmupoBaHHbIX
COCTaBe NnepBnUYHO- peuenTopbl — N HENHKaNCYNnpoBaH-
YyBCTBUTEJIbHbIE CEeHCOoannTennarb- yeix Teneu u
HEWUPOCEHCOpPHLbIE Hbl€ KITEeTKU O6pa3OBaH|/||7|

peLenTopHble KNeTKu



OpraH 3peHun4

VMCTOYHUKM Pa3BUTUA: HepBHasA
Tpyb6ka, MmeszeHxuMma (c pobasneHnem
BbICEJIMBLUNXCH U3 NAHIMIMO3HOM
NJIACTUHKMU KJ1E€TOK
Henpos3KToAepMaJIbHOro
NPpouUcCxoXxxaeHus ), asKkroaepmMma.

3aKslaAKa HauMHaeTcHa B Havyane 3-y"
Heaenm asM6pMoOHaNbHOro pa3BUTUA.



MCTOYHUKUN pa3BUTUA:

HepBHas TpyoKa

[J1a3Hbl€
AMKHA

Ma3Hble

Ny3bIPbKY q

rmasHble
ookanbl



MCTOYHUKU pa3BUTUA:

"4

XPyCTanunkoBble
Ny3bIPbKM
XpyCTanunkoBble

BOJ1IOKHa

/‘\

XpycTanuk

aKTOogEepMa




MCTOYHUKUN pa3BUTUA:
Me3eHXnMa

!

- cocyaucTasa oboroyka
+ CKInepa

r UMnmapHas mbllliua

- COOCTBEHHOE
BELLUECTBO U

3aQHUN aNnUTenuu
POroBuULIbI




OPIAHA 3F &

superior rectus muscle

ora sarrala

ciliary body
conjunctiva __ >
canal of —4

-choroid
-~ retina

- >\‘ vitreous

. »Qi";_‘.i \
Schlemm :§ macula
anterior —-"4. ~\ ) retinal arterioles
chamber /| 1 VR

I =t XY\ and venules
pupil ———jlens EoE

‘4 — Oplic nerve papilla

comea —\ M = . Optic nerve

P S e ' 2 ™-—central retinal

ns \\ : A N - Y A, = .
e 70 N (e e artery and vein

posterior

chambaer

/5 # — — retinal pigment
lens capsule

. " epithelium

inferior rectus muscle

ora serrata




Porosuua

1-nepen-Hun
ANUTEe-T1Nn

2- nepea-
HASA norpa-
HUYHa4
meMmbpaHa

3-cobcT-
BEHHOE
BELLECTBO
POroBULbI

4-3a0HAS

norpaHny-
Has MeMb-
paHa

5-3aaHUN
ANUTENNN




NMnotHasa HeopopMNeHHaN BOJIOKHUCTaNA cAT. PyHKUuUA: obec-
neymBaeT NPOYHOCTb, BbINOJIHAAET POJib KancyJibl OpraHa.




Cocyauncran obono4yka

npeacrasnsier coboun pbixnyro CAT C
60/1bLLMM CcOAEpIXaHUEeM KpoBeHOoC-
HbIX COCyaAoOB, MenaHoumToB. B nep-
eaHeun Yyactm cocyaucrtasa obosiouka
nepexoaumTt B peCHUYHOE TeJIO M
PaAay»XKy.
DdyHKLUMA: obecneunBaeT NnMTaHume

CeTyaTKu




O60n104KM rnNa3Horo ab6a1oka

1- ceTyaTKa

2- cocyaucrtad
060104Ka

3- cKknepa
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CeTyaTKa rnasa




doTopeLenTopHbIe KIETKH

247. KonGoukyrecyulas aprrenshas (peuen-
TOpHAS) KAGTKA CETUATKH. YAbTpaMukpo-
CHONUUECKOe cTpoenmne. Cxema,

A, B, B~010CKOCTH CEYEHMA HADY KNOMO CCrMeH -
Ta, J — DUCKH, OOPE30BAHHNE CKAAAKAMM Kie-
TOMHOR OGOAOUKM (YXA3aHBM CTpeaAKaMK); 2—
NAABUCBHAHEIE OTPOCTKH BRYTDENHEro cer-
MENTE, J—JHNHANOE TENO: F—MHTOXOHADHK
PINHNCOHAA: S—HNAONAAIMATHYECKAN COTh]
6~anpo; 7—o6aacTb CxHanca ¢ Gunoaspuoh
HEePBMOR KAETKOA (10 B, JI. BoooBsiruwv)

[anoukaHecyLwas KonboukaHecyl,as
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Cnou ceTyaTKm:

. MINrMEeHTHbIN CNoMn

. Cnov nanoyek um konbouek

. Hapy>XHbIX NOrpaHUyYHbIN CJZIOMN
. Hapy>XHbI sAepHbIN CJIOMU

. Hapy>XHbIn ceTuyaTbin C/IOU

. BHYTpeHHUN aaepHbIN CJION

. BHYTPpE@HHUU ceTyaTbIUN CNIoN

. TAHrMMOHapPHbLIN CNOM

. Cnon HepBHbIX BOJIOKOH
0 BHYTpeHHSAA norpaHU4yHas
SENGHELE



OpraH o60oHAHUSA

ollacdory Muccsa

coONChae —

- CHOR N

~2S2 MALCED — A
v octce of

- - - ‘l.. ‘- = . ,
’ . - : e .' - dk'm" TUCO i
voat oue — ' - . "

nard paase — nasoEharnymnx
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OpraH cnyxa

Pa3Butue: SKrodepma

crnyxoBasi nfiakoga

\/

cnyxoBas gMKa

\

CITyXOBOW Ny3blpekK

T

YIUTKOBLIN MELLIOYEK,
nepenoHYyaTbIn MaTo4Ka U
NnabunpuHT 3 NONYKPYXXHbIX

KaHanbLa









CeyeHUe KOCTHOIro KaHana ynuTku




[lepenoH4YaTbIU KaHanN yNUTKU




KopTueB opraH




Hapy)XHasa cTeHKa nepenoH4YaToro
KaHana ynuTKn
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CnupanbHbIV raHrmun




BECTUBYJISAPHAA
YACTDb
NMEPENMOH4YATOIO
JIABUPUWHTA

MELLOYEK pacLimpeHund MaATO4Ka

P

3 B3anmonepneHanKynnspHble
MONYKPYXHbIX KaHana ¢
pacLLUNPEHNAMW - aMMyiamm
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BosibLlas 4YaCcTb BHYTPEHHEMN
NOBEPXHOCTU MELUOoYKa,
MaTOUYKM U NMONYKPYIKHbIX
KaHaJ1IoB C aMnyJiaMM NOKPbITA
OAHOCJIOUHbIM MNJIOCKUM
ANUTEeNINEeM, YYACTKMU C
YTOJILWEeHHbIM 3NUTEeSINEM B
MeLloYKe M MaTouyKe - NATHA
(Makynbl), , a B amnynax -
rpebewku (KpUcCTbl)



MaKyna n KpucTta
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OpraH BKyca

KneTkn BKyYCOBOM MOYKM:

1. BKycoBble CEHCOpPHbIe
ANNTENINoOUMTDI

2. NMoapep>xuBaroLLe KJeTKu
3. ba3zasibHble 3NMUTEeINoOLUMTDI



BKycoBasa nouka




0
=)
S
0
O
X
>
=
o
0
0
O
O
>
X
"

-e
. —
Pag™ = S

- o -~
AN T




0
=T
S
0
O
X
>
=
o
0
0
O
O
>
X
"




OpraHbl 0CcA3aHun4

CBo6oaHbIE HEPBHbIE

OKOHYaHUA.

a) ceoboaHble
HEeMMEeJSIMHU3UPOBAaHH
bleé HepBHble
OKOH4YaHMSA

6) cBo6oagHbIE
TepMO-, MexXaHo- "
6onesBble peuenTopbl
B 6a3zanbHOM M
LLMMNOBATOM cCJioe
aNnaepMmca Koxmu;

B) MepkenesBbl
OKOH4YaHMSA

NHKancyJampoBaH

Hbl€ HEPBHbIE

OKOHYaHNA.

a) Ttenbuye dartep-
NMauvHum

6) Tenbue
MeucHepa

B) Tenbue

PyddunHn
r) kon6ba Kpayse
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MeMCHepOBo Tenble
fdw‘x:'s;'

=




Ilnan pa3gea JHIOKPUHHAA CUCTEMA

1. lMoOHATUE O rOPMOHaX, KJiIeTKaxX — MuLlue-
HAX U UX peuenTtopax.

2. O6bwan mopdpo - pyHKLMOHANbHAA Xa-
PaKTepUCTUKa 3HAOKPUHHbIX >Kenes.

3. 'mcronornyeckasa knaccmpukaumsa 3H-
AOKPUHHbIX xenes3. NoHuaTne 06 APUD -
cucrtemMme.

4. 'MnoTanaMycC Kak LUeHTpaJZibHbIA OpraH
SHAOKPUHHOWU CUCTEMBDbI.

5. 'mnodpuns. AcTouHUKHM pa3sutnsa. Mmkpo-
M YNIbTPaMUKPOCTPYKTYPaA U LUUTO(DPUN3UNO-
Norvsa Knetok rmnocdumsa. r'mnoranamo -
rmnodunsapHbieé B3aMMOOTHOLUEHUA.

6. OAnndpuns. ACTOYHUKN pa3BUTUSA, NTMCTOJI0-
rmyeckoe cTtpoeHme  yHKLUUMU.



Knaccndpmkauma ropMmoHOB

1. AMMHOKMC/IOTHbI€ FTOPMOHBDI
1.1. TOPMOHbLI-AaMMWHOKUCNOTbI

1.2. TOpMOHBbI-ONIMronenTuabl

1.3. TopMOHbI-NONNEenTUAbI

1.4. TOpMOHbI - HOHanNenTuAabl
2. FTnnkonportenaHblie rOPpMOHDbI

3. CtepomaHble rOPMOHDI
(npounsBoaHbIE XONnecrepnHa)



O6waa MmopdodPpyHKLUMOHAJNIbHAA

XapaKTEPUCTUKa SHOAOKPHMUHHDbIX »XeJie3

1. OTCyTCTBYIOT BbiBOAHbIE NMPOTOKM.
2. O6nnbHO KpOBOCHabXaloTCH.

3. XapaKTepHO HaJimume reMoKanuJinspoB
CUHYCOMAHOIoO TUNa.

3. KneTtku sHAOKPUHHbIX XXeJie3 UMeloT
Pa3BUTbIN CMHTeTUYecKun annapart (IMNC
rpaHyNsApHbIA — €CJ/Iu TOPMOH 6enKoBOro
xapakrtepa, OIMNC arpaHynsipHbIA — €CNm
ropMoH HebenKoBOro xapakrtepa,
KoMmnnekc Nonbg)xm, MUTOXOHAPUM ).

4. AMeroT TeCHYI0 B3aMMOCBSiI3b C HEPBHOM
CUCTEMOM.



MopdodhyHKLUMOHANbHAA Klaccndpumkauus

SHAOKPUHHbIX XeJie3

I. LleHTpasabHble OpraHbl:

1.1. 'mnotanamyc (HenpoceKpeTopHble aapa)

1.2. 'mnocpus

1.3. Onudpus

II. Nepudpepunyeckue opraHbi:

2.1. Nepnodepnyeckme 3sHAOKPUHHbDbIE YXXeJe3bl:
- WMTOBMAHAaA U NapawMToBuaHble XKesie3bl;
- HaANMOYeYHUKMU;

2.2. OpraHbl, o6beanHAOLWNE SHAOKPUHHYIO U
HEe3HAOKPUHHYIO (PDYHKLINMN:

- roHaAabl;
- N1aLeHTa;
- noAXXenyao4vyHas Xkenesa;
- TUMYC;

2.3. APUD - cuctemMma




MnoTtanamyc

ABNASACb YaCTbiO HEPBHOWU CUCTEMDI,
OoCyLlecCTBJISeT perynasaumio nocpea-
CTBOM HEpPBHbIX UMNYJ1bCOB.
ABNAACH TaK)Xe OpraHoOM 3HAOKPUH-
HOW CUCTEMbI, OCYLLEeCTBJISeT TPaHC-
rmnodu3apHyr0 peryasuumio c yyac-
TMeM ropmoHos JaumbepuHOB U CcTa-
TUHOB.
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1 - cynpaonTtuyec-
Kue aapa;
2 — NapaBeHTpPUKYy-
NApHble AAPpa;
4 - aKCOHDbI;
5-3agHAA aona rm-
nodusa;
6 - akcoBa3aJsibHble
CUHanNChbI;

7 — BeHTpoMeauanb-
Hoe SAApo;

10 — BOpOTHaA BEHa;

11 - BTOp4YHaAa ceTb
Kanunnsapos



f'mnodpus

T
1-nepegHan aoona 2 -npoMeXxytTouyHasa Aonf; 3 — 3afHAA
aonsa; 4 — kancyna

4 . > \- ~
> N .



KneTtouyHbi COCTaB nepeaHen Aonau

rmnodumsa

1. XpoMOdOb6HbIe 3HAOKPUHOUNTDbI — 60%
2. XpoMmodpunbHble SHAOKPUHOUUTbI-40%0
a) 6azodpunbHbie - 10%
- TUPOTPONOLUMTDI
- rOHaaoponoOuUMUTbLI
- KOPTUKOTPOMOLIUTDI
6) aunpodunbHbie - 30%

- COMAaToTponoLuumThbI
- MAMMOTpPONOLUUAUTDI




NepeaHana pona rmnodpusa

1,2 — XxpoMOoMduUbHbIE KJIETKU 3 — CUHYCOMAHbIE
Kanunnsapbl 4-XpoMo(dobHble K/eTKun



Perynauma yHKLMN SHAOKPUHOLIMTOB

rnMnoTajiamycom
JINBEPUHDLI: CTATWUH:
ycusnieHume TOPMOXeHue
DYHKLMN DYHKLUN
aAeHoUuMTOB aAeHoUuMTOB
nepeaHen Aonu nepeaHen Aonu

rmnodusa rmnocdpusa



f'mnodpus

T
1-nepegHan aoona 2 -npoMeXxytTouyHasa Aonf; 3 — 3afHAA
aonsa; 4 — kancyna
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NMMpoMexxyTouyHasa aAons rmnodusa

BbipaboTka ropMOHOB:

1) MenartponvH — peryJmpyeTt CUHTE3 U
pacnpeaesieHne B Koxe NurMeHTa
MeJlaHUHQa;

2) JImnoTponuH - perynsauma obmMmeHa
XXUPOB B opraHname ( runodyHkyuma ->
rmnodunsapHas KaxeKCcus;
rmnepdyHKUumMa -> rmunodpunsapHoe
O)XXUpeHue).




f'mnodpus

T
1-nepegHan aoona 2 -npoMeXxytTouyHasa Aonf; 3 — 3afHAA
aonsa; 4 — kancyna
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3aaHaa gonsa rmnodpusa

Henpormnodmns cocTouT n3 HEpPBHbIX
BOJIOKOH U NMUTYULMTOB — OTpOCUa-
TbIX KJIETOK 3Be3a44aTton (popMbil.
30eCb aKKyMy/MpyeTcHa aHTUuaAnype-

TUYECKUU TOPMOH (Ba3onpeccuH ) m
OKCUTOLIMH.




f'MnoTanamo — runodumnsapHbie

B3aMMOOTHOLUEHUASA

2 _ 1 - cynpaonTtuyec-

# Kue aapa;

2 — NnapaBeHTpPUKYy-
NApHbIEe AAPa;

4 - aKCOHDbI;

5-3apgHAA Aoonsa rm-

/ nodpusa;

6 - akcoBa3aJZibHble
CUHanChbI;

7 — BeHTpoMeaunasb-
Hoe SAApo;

10 — BOpOTHaA BEHa;

11 - BTOp4YHaAa ceTb
Kanunnsapos
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f'MnoTanamo — runodumnsapHbie

B3aMMOOTHOLUEHUASA

7. ApKkyaTHOBeHTpoOMe-
AWaNibHbIA KOMMJIEKC;

8. MeauanbHoe
BO3BbllLeHue;

9. NepBU4HbIE
Kanunansapbl
runodunsapHom
nopTasibHOM
CUCTEMDI;

10. NMopTanbHblie BEHbI
rmnocpusa;

11. NepepHaa npons
rmnodgusa.
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Glal%

CBeTJible

(Manoguddepen-
ITUPOBAHHBIC)

bun3

KireTkn
AMMPpur3a
(muaeanonuTh)

Temubie
(3penble,
cozeprkar

CEKpET)



LinToBuaHasa xenesa

PasButume NMPpoOonNcCxoanT N3 Tpex MCTOHHMNKOB.

v

SNUTENnanbHbIN TAX, pacTyLwmn BAOb
NTIOTOYHOWU KULLKW

Haya1bHbIU NNCTASIbHbIU
y4acCToOK y4acCToK

anoiwm ¢



LLinToBuaHan xxenesa ( passutue )




LLinToBnaHasn Xene3a

ncronornyeckoe crpoeHme m
dYHKUNMU

- COCTOUT M3 Kancysbl 1 oTxoa4a-

LLLMX OT HEe NpOoC/IoeK PBCT C cocyaaMu.

COCTOUT U3 (POJIJTUKYN —
CTPYKTYPHO — OYHKLUMOHANbHAA eauHN-
La opraHa, npeacrasnstowas coboun ny-
3blpeK, 3arojIHEeHHbIN KO/IONA0M —
XNOKUM ceKpeToM; UHTepdoNI/InKy-
NAPHbIX OCTPOBKOB.
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CuHTE3 nopcopepxawmx ropMoHoB

MponcxoauTt B NOJ1I0CTU DONSINKYII:

( B cocTtaBe TnpornobynumHa)
+



CuHTe3 noacoaepxawmx ropMoHOB



CuHTE3 nopacopepxawmx ropMoHoB

Bo3MOXeH TakXXe U ApYron BapuaHT:



MoHo- u AMNoATUPO3UH
pacnagaroTca
nocrne peabcopouun
B LMTOnna3sme TUpoOLUUNTOB

Tpu- n TeTpanoaTUpPo3nH nocrne
OTCOeANHEHUA OT TUpPOrnoodyrnuHa
CTaHOBATCH aKTUBHbIMU FOPMOHaMW
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'MnodpyHKUMA LLIMTOBNAHOMN Xerne3bl

1. 3acTOM M YIJIOTHEeHMe Kasuiomaa
2. YBennyeHue amaMmertpa (poJIJINKY

3. PoNNNKYNsApHble KJIeTKU YMeHbLla-
IOTCA B pa3Mepe U yrnaolwarTcs

4. YMeHbllaeTCa KOJIM4eCcTBO MUKPO-
BOPCUHOK Ha UX arnuKaJZibHOM Nno-
BepxHocTtu (peabcopbunsa ocnabe-
BaerT)

5. MoH>xaeTca MUTOTUYECKAA aKTUB-
HOCTb (hONNIUKYNAPHDbIX TUPOLIUTOB.



TMNO®YHKUUA LULUTOBUOHOW XENE3bI




MMnepdyHKUUSA LNTOBUOHOMN Xene3bl

1. AnameTtp ponnukyn n ob6nem Kon-
yionaa YMEHbLUAIOTCS

2. DONNUKyYNApHbie TUPOLUTDbI YBEJIN-
YMBAKOTCA B pa3Mepe U CTAHOBATCHA
BbICOKUMMU

3. Bo3pacTaeT Ko/In4ectBO MUKPO-
BOPCUHOK Ha anuKasibHOM NnNoBepx-
HocTu (peabcopbumnsa ycunmeaercs)

4. Bo3pacTtaeT MUTOTUUYECKAA aKTUB-
HOCTb KJIeTOK.
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UMoacoaeprkaljme ropMoOHbI

perysnpyror:

B KJIETKaX

TKaHeu



rop

Y perem-

KapnnkoBoOCTb +
YMCTBEHHas OTCTaNIOCThb

o

BaTKe
HOB

Y B3pOC/biX-
MUKceaeMa

OayTnoBaTtbiX BUA
M 3aTOPMOXXEHHOCTb



NPU NU3BbITKE

noacoaep>xalmx ropMoHOB pa3BMBaeTCS

- BO3pacCTaeT CKOpPOCTb 0OMEHHbIX
NPOLLECCOB B KJIeETKAX U TKAHAX

- NMoxyaaHue, UcrtoweHmne + sKk3odPTanbM
( nyyernasuve ), TpeMop MnasbLeB

- npeobsiagaHue npoueccoB BO36yxae-
HUS HaA NpoLecCcaMmn TOPMOXEHUS

- PAa3apaxXnUTteEsyibHOCTb, BCIblJIBYUBOCTD



TMNEP®YHKUUA LLUTOBUOHON
XEJE3bI




LLlnToBnaHaga xenesa. CtpoeHune

KpoMe honnamnKynsspHbiX TUpOLUTOB B
CTeHKE ONINKYIbl UMEHTCH

, MO Mpo-
NCXOXOEHUIO ABSAOWMECA Mepecesing-
LLIMMNCS N3 HEPBHOIO rpebHsa Henpobna-
ctaMun. OTHocaTca K APUD - cucreme.

QyHKUMS: BblpaboTKa
(CHMXaeT PYHKLUUMIO OCTEOK/1aCToB ).
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OxkonowurosmaHas xerijesa




OkonowmrtoBuaHas Xenesa

BbipaboTKa

aHTAaroHMcTa KaabUUTOHUHA,
ycunmBaeT PYHKLUNIO OCTeoKa-
CTOB —BblMbIBaHWEe KanbLUngd nU3
KOCTEW, NOBbILWAET ero
KOHLEHTpaLuto B KPOBMW.



['Mno — n rmnepdyHKUUA
napawuToBnaHOMU XKerne3bl

: NpoucxoauT
CHUXEeHUe KOHUEeHTpauun Kanbuung
B KpoBU. MOXeT BO3HUKHYTb
TETAHUNA, OCTAHOBKA CcepALa

reHepann3oBaHHbIN PUOPO3HBLIN
ocTenT (0CTeonopo3,CBA3aHHbIN C
BbIMbIBAHMEM KaJibLIMA U3 KOCTEN ).



HAOLINMOYEYHUKW. Pa3zButue

I. ( B o6nactm
KOPHSA GPbDKENKN )

HECKOJ1IbKO CKOIJIEHUH MeJikue

KPYnNHbIX aumaodunbHbiX 6a3odunbHblie

KJIETOK KJ1IETKM

m-nepph’anosoe

Havano

( I xopa

HaANO4Ye4YHUKOB) _>



HAOLINMOYEYHUKW. Pa3zButue

II.

BblCeNstowmecs
HenpobnacTbl Kancyna

7
MOB!OBOG CAT NPOC/IOUKMU
BeLlecTBO C cocyaamwu



Knybo4ykoBasa 30Ha Haano4Ye4yHUKa

1- cAT Kancyna
a- kKnyboykoBas

-

< 30Ha

-

-y :..:';

| ) BblpaboTKa MU-
K
g g HEPAJ/TIOKOPTU-
Y 235 kKonaoB (anbao-
s CTEPOH)

NS
\'. :

(':'
a1

\



[lyyukoBas 30Ha Hagno4vye4yHuKa

. CUHTE3
rTIOKOKOPTUKOWUAOB



CeTyaTad 30Ha Hagno4Ye4vyHUKa

T~ oo

S s R 4) ceTuaTas 30Ha;
‘~“'<“f*”'””“fﬂ?(f; 5) Mo3roeoe

s BELLEeCTBO
Hagmno4YyeyHuKa.

:CUHTE3
aHApPOreHos,
MEHbLLE 3CTPO-
reHa v nporec-
TepoHa



HaAMOYe4YHUKa;
g 5) cocyabl.
BbipaboTKa
ajpeHaninHa u
HOpaapeHasinHa

4) ceTyaTas 30Ha;
BeLlEecTBO

5) MO3rosoe

Mo3rosoe BewecTBO HaANOYeYHUKa

toA. s.-ﬂlo ....
. _?...__....-r.._%; I

i

’
L - e L '
» ' oy 0 ne® YOuY \
" a b . .
. - )
. R . s . 2 ..< ‘.a. . !
b RN ’ o ! e uht'u .
’ ! . "
" ‘ R " v o
A L o B we 't gt ’ ] n¥s
- L - ® .5, "™ N
A . AY a9 . 1
. e - * . » 5
o- - : e " .
L] ' LR “
' . 'C i\ ]
- -
§ ' 8, fc ' I N
K2
< " o L - )
v . : ! .
.
e ! '
L .






