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f I'na3 (;mar. oculus) — cencopHblii opras (opras 3puTeIbHON CHCTEMbI) YeJIOBEKa M HKUBOTHBIX,
o0JIaaomuii CrIoCOOHOCTEIO BOCIPUHUMATH dIEKTPOMArHUTHOE H3JIy4Y€HUE B CBETOBOM IUAla30He
JJIMH BOJIH ¥ 00ecreunBaromuil QyHKIUI0 3peHus.

OcHoBHBbIC QyHKIUHM IJ1a3a:
1.onTHYecKas cucTeMa, IpoeIUpyoias H300paKeHUeE;
2.cucTtema, BOCIIpUHUMAaroNIas U "koaupyromias" noJy4eHHY0 HHPOpMaIIUIO ISl TOJIOBHOTO MO3Ta;
3."o0OcnyxuBaroiasa’" cucrema >KM3He00eCIeYeHusl.




Porosuua
Cxnepa

Paayxxa

Cocyaucran
obonouka

3pavox

3pnTonsHui

Nopoanss Hope
Kamopa
fnasa
Corvarxa
Xpycranux

Croxnosnanoe Tono
PoCHHYHLIA NORKCOK

I1a3 cocrouT U3:
1. poroButpl;
2. mepeIHel KaMephl 11a3a;
3. pamyXKH;
4. 3pauka;
5. XpyCTaJINKa;

6. pECHUYHOTO IMOSCKA;
7. CTEKJIOBHIHOT'O TEJIa;
8. CeTYaTKH;

9. cknepsi;

10. cocyaucToi 000I0YKH;
11. 3putenbHOrO HEPBA




PoroBuua — npo3paunas 0005104Ka, MOKPbIBAIOIIAs MEPEAHIO YacTh IM1a3a. B Hel 0TCYTCTBYIOT KPOBEHOCHbIE
COCY/Ibl, OHa UMEET OOJIBIIYIO NMPEJIOMIISIOLLYIO CIITY. BXOAHUT B ONTHYECKYIO cCUCTEMY Iia3a. PoroBuiia rpanuvuT ¢
HETMPO3pavyHOIl BHEIITHEH 000J104KOM IIa3a — CKIICPOH.

PoroBuiia y uenoBeka 3aHuMaeT npuMepHo 1/16 mioimany HapykHOM 0001049KkH 11a3a. OHA UMEET BU/T BBITYKIIO-
BOTHYTOM JIMH3BI, 00paIIéHHON BOTHYTOM YacThIo Ha3al. JluaMeTp pOTrOBHUIIBI SIBJISIETCS MOYTH aOCOTIOTHOM KOHCTAaHTOM
u coctapisieT 10 0,56 MM, OTHaKO BEepTUKAIBHBIN pazmep 0ObIdHO Ha 0,5—1 MM MeHbIIIe TOpU30HTaNBHOTO. TosuHa
pOroBHIlEI B IeHTpaiabHOM yacTu 0,52—0,6 MM, 1o kpasm — 1—1,2 mm. [Tokazarens npeioMiaeHHs BEIIECTBA POTOBHUIIBI
1,37, npenomnsitomas cuna — 40 aotp. Paanyc KpuBU3HBI pOrOBUIBI COCTABISIET OKOJIO 7,8 MM.
CTpoeHne poropuibi:
1. HOBEpXHOCTHBIH CIIOM;
2. mepenHsisi NOrpaHuYHas IIaCTUHKA;
3. cOOCTBEHHOE BEIIECTBO POTOBHUIIbI;
4. 3aH4s1 HOTPAaHUYHAS 3JIACTUYHAS [UIACTUHKA;
S. SHAOTENUH.




Cxnepa

Cocyamcran .
obonouxa

Pechnvirbie
OTPOCTKH

Papymxa

3ybuareid
Kpan

Xpycranmk

Noaaepxusaro-
LMe CBRIKMN

ONTHYECKan HacTe
pPany»xu

Pagy:xkka — 1no gopme moxoxa Ha Kpyr ¢
OTBEPCTUEM  BHYTpPH  (3pavykoM).
Pagyxka cOCTOMT W3 MBI, [pU
COKpAalleHUU 7 paccnabnenun
KOTOPBIX Pa3Mepbl 3payka MEHSIOTCH.
OHa BXOZUT B COCYIUCTYIO OOOJIOYKY
rmasa. Pagyxka orBeyaer 3a LBET Iva3

(ecnmu oH TOmYOOV — 3HAYUT, B HEW

MajJO0 IUTMEHTHBIX KJIETOK, €ClH

Kapuii — MHOro). BeInonHAeT Ty xKe

¢ynkuuio, 4ro  auapparMa B

(poToanmnapare, perynupys

CBETOIOTOK.

3payoxk — orBepcTHe B pamyxkke. Ero

pasMepel OOBIYHO 3aBUCAT OT YPOBHSA
ocBenieHHOCTH. Yem Oosbliie CBeTa,
TEM MEHbIIIE 3PaYoK.




Nepaanni Noc

ANUTENUA XPYCTanuka Kopa

Lhvreapease GTpocTEn /
Lysecsa oo

Pac. 14, L. CIpociise. paayais. i UsIMuaptoro Jeas. — s—— A

Xpycraauk — "ecrecTBeHHas JMH3a" I1a3a.
OH nipo3paueH, 31aCTUYEH — MOXKET MEHSTh
CBOIO (hOpMY, TOYTH MTHOBEHHO ""HaBOJIS
doxyc", 3a c4eT Yero 4eI0BeK BUAUT XOPOIIIO U
BONIM3H, U Baju. Pacronaraercs B karcyie,
VACPKUBACTCS] PECHUYHBIM MOSICKOM.
XpycTanuk, KaKk ¥ poroBHIla, BXOANUT B
ONTUYECKYIO CUCTEMY IJIa3a.

PecHMYHBIN MOSAACOK - CCTEMa BOJIOKOH,
UIYIIMX OT PECHUYHBIX OTPOCTKOB K Karcyse
XpyCTaINKa U MPUKPETUBTIONTUXCS B 00J1aCTH

€ro ’KBaropa; HaTsbkeHue P. . mpu
COKpAIIEHUH PECHUYHOUN MBI IPUBOIUT K
YMEHBIIEHUIO KPUBU3HBI XPYyCTaJIUKa.

Paoyscno-poeosuunsiii yeon (cxema): 1 —
KOHBIOHKMUBa, 2 — ckiepa, 3 — 8eHO3Hbll
cunyc cknepwl; 4 - pocosuya; 5 — paoyxucHo-
P0208UUHbLU Yeol,; 6 - padydicka, 7 —
xXpycmanux, 8 — pecHUYHblU NoscoK, 9 —
pecruurnoe meno, 10— nepednsin kamepa
enaza, 11 — 3a0ms5 kamepa enasa
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CeTuaTka — cocrour u3 doToperenTopon \

) ’.", ’ N ‘ Y . !' ‘c ’ ’ ' \ (OHM YYBCTBUTEJIbHBI K CBETY) U HEPBHBIX
| . ’ ' ' KJIEeTOK. KiieTku-penenTtopsl, pacionoKeHHbIE B
/ ! 1 ceTyYaTKe, JeJTCs Ha JiBa BUAA: KOJIOOYKHU U
I \4‘ |/ . najgouku. B aTux kierkax, BIpaOaThIBAIOIINX
Wl .' ‘ ‘ . ) (epMEHT pOIOIICUH, TPOUCKOIUT
{4 0 ' ' { , npeoOpazoBanue YHepruu cBeta (PoToHOB) B
} 'Yy {11 XTI, " ) MEKTPHUECKYIO YJHEPIUIO HEPBHOM TKAHH, T.C.
J ! g f ¥ (oroxumuueckas peaxuus.

IHajoukn 00J1a7a10T BEICOKOH

CBETOYYBCTBUTEIBHOCTHIO M ITO3BOJISIOT BHJICTh
IIPH TJIOXOM OCBEIICHHUH, TAK)KE OHU OTBEYAFOT
3a iepuepuIeCcKoe 3peHNUE.

KOJIﬁO‘lKI/I, Ha000pOT, TPEOYIOT IS CBOCH
paboThI OOMBIIIETO KOTMYECTBA CBETA, HO
MMEHHO OHH MO3BOJISTIOT Pa3MIsIETh MEJIKHE
neTany (0OTBEYArOT 3a IIEHTPaIbHOE 3pEHHUE),
JAr0T BO3MOXKHOCTD pa3indarh I[BETa.
Haubobiiee ckorieHre Koa004eK HaXOAUTCS B
LEHTPaJIbHOU AMKE (MaKyJe), OTBeHaroIen 3a
caMyIo BBICOKYIO OCTpOTy 3peHus. Cerdyarka
MpUJIeraeT K COCyAUCTOM 000I0YKe, HO Ha
MHOI'MX y4acTKaX HEMJI0THO. IMeHHO 31ech oHa
Y UMEET TEeHACHIUIO OTCIIauBAThCS MPU
Pa3IMYHBIX 3a00JIEBAHUSX CETYATKH.

CTPOCHHE CETYATKU: |. MUTMEHTHBIN SMUTENUN 2. CION MaloueK
¥ KOJIOOYEK 3. Hapy)KHas IIHaJbHas MOrpaHUYHas MeMOpaHa 4.

Hapy>KHbIN 36pHUCTBIN CJIOW 5. HapYKHBIN ceTyaTblil ciloi 6.
BHYTPEHHUH 3€pHUCTBIN 10U 7. BHyTPEHHUI CETYaThIi cioi 8.
TaHIJIMOHAPHBIN CJIOM 9. c10l HEPBHBIX BOJIOKOH 10. BHyTpeHH:s
IIMaibHas MOrpaHuyYHas MeMOpaHa




CrekJ10BHHOE TEJIO TIPO3pavHO, OECIIBETHO, 3TACTUYHO
xeneoOpa3Ho. Pacmonaraercs mo3zaau XpycTananka.
Crpoenue. Ha nepeaneii noBepXHOCTH CTEKIOBUAHOTO TENA
MMeEeTCs YIITyOJeHne — CTEKJIOBUIHAS SIMKA,
COOTBETCTBYIOIIas XpycTanuKy. CTEKJIOBHIHOE TEIO
(GbuKCHPOBaHO B 00JACTH 3aTHETO TOJI0CA XPYyCTaanKa, B
TUTOCKOM YacTH HUJINAPHOTO Tela U OKOJIO AUCKa
3pUTENBHOTO HepBa. Ha ocTanbHOM MPOTSXKEHUHU OHO JIHIIb
MPUICKHUT K BHYTPEHHEW MOTPAaHUYHON MeMOpaHe
ceTyarku. Mexay IMCKOM 3pUTENBHOTO HEPBA U LIEHTPOM
3aJJHEV MOBEPXHOCTHU XPYCTAINKA MPOXOJIUT Y3KUM,
M30THYTHIN KHU3Y CTEKJIOBUIHBIN KaHAJl, CTEHKH KOTOPOTO
00pa30BaHbI CJIOEM YIIJIOTHEHHBIX BOJIOKOH. Y SMOPHOHOB B
ATOM KaHaJIe MPOXOJUT apTepHs CTEKIOBUAHOTO Tea.
DYyHKIUU:
* OnopHas ¢yHKIMA (onopa A APYTUX CTPYKTYp IJ1asa).
* [IponyckaHue CBETOBBIX JIy4eil K CeTYaTKe.
* [TaccuBHO y4acTBYeT B aKKOMOJAIIHH.

* CozpaeT OnaronpusTHbIE YCIOBUS ISl IOCTOSIHCTBA
BHYTPHUIVIA3HOTO JIaBJICHUS U CTAOMIBHOU (POPMBI INIA3HOTO
sa010Ka.

* 3amuTHas GYHKIUS — MNPEAOXPAHIET BHYTPEHHUE
000JI04KH IJ1a3a (CeTyaTky, HUJINapHOE TENO0, XPYCTAIUK) OT
CMENIEHUs IPU TPaBMax.

Cocynbl 1 HEPBBI B CTEKJIOBUAHOM TEJIE OTCYTCTBYIOT,
MIO3TOMY €T0 KU3HEEATEIbHOCTD U TOCTOSIHCTBO CPEIbl
o0ecrneunBaroTCs MyTeM ocMoca U JudPy3un MUTaTeabHbIX
BEIIECTB U3 BHYTPUITIA3HON KHUIAKOCTH Yepe3

\, CTEKJIOBUHYIO MEMOpAHY. /

- /
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CkJiepa — Hemnpo3pavHasi BHEIIHSASL 000J04YKa I1a3HOTO
si0I0Ka, mepexosiias B epeaHel YacTH MIa3HOTOo S0JI0Ka B
mpo3paunyto porosully. K ckiepe kpensarcs 6
I71a30IBUTaTeIbHBIX MBI, B Hell HaxoauTcs HEOOIbILIOE
KOJIMYECTBO HEPBHBIX OKOHYAHHUM U COCY/IOB.
Crpoenne ckJjiepbl:

1. Dnuckiiepa — MOBEPXHOCTHBIN, O0JIee PHIXJIBINA €10, Oorar
KpOBEHOCHBIMHU cOocCylaMu. B anuckiiepe pasnnyaior
MOBEPXHOCTHYIO U IITyOOKYIO COCYIUCTYIO CETb.

2. CoOCTBEHHOE BEILIECTBO CKIIEPHI COAEPIKUT
NPEUMYIIECTBEHHO KOJIJIAT€HOBbIE M HEOOJIBIIOE KOJIUYECTBO
AJIACTUYECKUX BOJIOKOH.

3. TemHas ckiepanbHas IUIACTUHKA — CJIOM PBIXJION
COEJIMHUTEIbHON TKAHU MEXIY CKIEPON U COOCTBEHHO
COCYIUCTON 000JI0UKOM, COACPKUT MUTMEHTHBIE KIETKH.
@ynkuum ckiepbl. 1. Ckiepa sBiIseTCs MECTOM
MPUKPETUICHUS MBIIII] [71a3a, KOTOPbIE 00ECIeUnBaIOT
CBOOO/IHYIO MOJIBUYKHOCTH TNIa3HBIX SI0JIOK B PA3IMYHBIX
HaIpaBIICHUSAX.

2. Uepes ckiiepy B 3aJIHIOIO YacCTh TJIa3HOTO 010Ka
MIPOHUKAIOT KPOBEHOCHBIE COCYAbl — KOPOTKHUE U JJTMHHBIC
3aJlHUE peleTyaTsie apTepuu. M3 rmasza B o0nactu skBaTopa
yepes3 CKIIepY BbIXOIAT 4—6 BOPTUKO3HBIX (BOJIOBOPOTHBIX )
BEH, 110 KOTOPBIM U3 COCYIMCTOTO TPAaKTa OTTEKAE€T BEHO3HAas
KPOBb.

3. YUyBCTBUTENbHBIE HEPBBI OT MNIA3HUYHOTO HEepBa (IepBoOi

BETBU TPOMHUYHOTO HEPBA) Uepe3 CKIEPY MOIXOIAT K
I1a3HOMY SIOJIOKY.
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Puc. 2. Cocyancran o00n04Ka rma3sHoro a6noka (HapyHan noBepxHocTs)
[HacTh CKNepPbl U POroBMLbE paspesada U oTBepHyTal

Cocynucrasi 000/104Ka —
BBICTHJIAET 3aHUI OTAeI
CKJIEpBI, K HEW MTPUJIEracT

CeTYaTKa, ¢ KOTOPOM OHA TECHO
cBsa3aHa. Cocynucras 00004Ka
OTBETCTBEHHA 32
KpOBOCHaOXeHHE
BHYTPUIIIA3HbIX CTPYKTYp. [Ipn
3a00JIeBaHUSAX CETUYATKU OUYEHb
4acTO BOBJIEKAETCS B
MaToJIOrM4eCcKui mpouecc. B
COCYIUCTON 000JI0OUKE HET
HEPBHBIX OKOHUYAHHM, TOITOMY
Mpu ee 3a00JIeBaHUU HE
BO3HHKAIOT 00JIH, OOBIYHO
CUTHAJIM3UPYIOIINE O KAaKUX-THOO0
HETOJIaIKaX.




CB0A KOHBLIOHKTUBATA

Konbyeson myckn
Tap3anbHan xenesa
Bepxuwi xpam sexa

- Cxnepa
Cocyaucran obonouka

/ O6onoyxa rnaskoro abnoka
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lnemmos kanan
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Boprvko3nan sena
Cervarka

Pecwrya

Yron nepeanen
Kamepnl
Poros«uya ‘
PapywHan =1 Creknosuanoe
obonouxa : Teno
. Jagnne yunnapHsie
Xpycranne: aprepws
AApo - Teeppan Mo3roBan
Kopa -~ / _— obonouxa
nepeansan xaMepa X Nayrvnnas
perpopenTansHoe obonouxa mosra
onmancno
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Heps
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YANKAPHbIR
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Crpoenne rnaza

Mustuig, neew 3s0uan
Fnaanoe nnoxo
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 Spp— Crexnoesmanoe reno

obonovka

Xpycranus -
Cxnopa

Noanepousarowmwe +-

CRi— \ Cocy gt ram 0O ea

\ 1 rrassor o shnosd
Unnuapwan ‘
ML A

Cervamna




WMM . Nobran muiwya

ray6oxwin n
NOBEPXHOCTHLIE CAOM
Bepxuan Muiuyd xpRua nexa
HaaxocTnnya (Muwya Monnepa)
NMoasewmnsauan canixa

CTpyKTypbi NnepeaHero oTAena rnasHuubl (NnapacaruTranbHbii paspes)




