[MA3 YEJTOBEKA KAK OMNTUYECKAA
CUCTEMA.
NMOCTPOEHUE N30OBPAXKEHNA HA
CETYATKE. HEOOCTATKW
ONTUYECKOW CUCTEMbI MA3A U
OPUN3NYECKME OCHOBbI NX
YCTPAHEHNA.

CTyneHTKa OprmMma
123 rp. nev.gak.
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MA3 HEJIOBEKA KAK OMNTUYECKAA CUCTEMA.

Porosuua

Porosnna

PoroBuua, poroBasi 0605no4ka (nar. cornea) — nepeaHss
Hanbonee BbiNyknas npo3padHasi YacTb rnasHoro 6s10ka,
O[Ha U3 CBETOMNPENOMIALWMX cpea rnaaa.

PoroBuua y YenoBseka 3aHMMaeT npumepHo 1/16 nnowagun
Hapy>XHon obonoykm rnasa. OHa MMeeT BUA BbIMyKIO-
BOrHYTOW NUH3bI, 0OpaLLEHHON BOrHYTOW YacTbiO Ha3a[, OHa
npo3padHa, bnarogapsi Yemy CBET NPOXOAUT BHYTPb rMnasa u
OOCTUraeT ceTvaTKu.

B HopMe poroBuua XxapakrepusyeTcs cnegyrowmmm

1
2.
24
4
5

npU3HaKaMu:

cpepnyHOCTL

3epKanbHOCTb

NpO3pavyHOCTb

BbICOKasi HYyBCTBUTESTbHOCTb
OTCYTCTBME KPOBEHOCHbLIX COCYOB.

PYHKLUM:

*  3aWUMHY U OrOPHY QOyHKUUU

(obecneunBaeTcs €€ NPOYHOCTLIO,
YyBCTBUTENBHOCTHLIO U CMOCOBOHOCTBLIO
ObICTPO BOCCTaHaBNMUBATLCS)
C8EMOrpPo8eO0eHUs U C8EMOIPerIoMIeHUs (
obecneunBaoTCA NPO3PAYHOCTbIO U
ChepnYHOCTLIO POroBuULLblI).



MA3 HEJIOBEKA KAK OMNTUYECKAA CUY

Porosuua
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1. nepedHuli snumenutd, e : e S I
rnepeoHsisi noepaHu4Hasi
membpaHa (boymeHoea),

3. OCHOBHOE 8ewecmeso
pozosuybl, Usu cmpoma

4. Cnou [ya

5. 3a0HSsA rioepaHu4Has

membpaHa ([ecuememosa

oborio4Ka),
6. 3a0HuU anumernud, unu G
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[TIA3 YEJIOBEKA KAK OMTUYECKASA CUCTEMA.

XpycTtanuk (lens, naTt.) — npo3payHas 6Guonornyeckas nMMH3a,
nmetroLlas ABOSKOBbLIMYKNY0 OpMY U BXOASLLLAA B CBETONPOBOASLLYHO 1
CBETOMNPENOMIAOLLYIO CUCTEMY FMa3a, u obecnevmBatoLLias akkoMoAaLNo
(cnocoBHOCTb POKyCMPOBaTLCH Ha pa3HoydaneHHbIX 00bekTax).

CBeTtonpoBeaeHue: MNMpospayHoCcTb XpycTanuka obecrevnsaet
MPOXOXOEeHNe CBeTa K ceTyaTke.

CBeTonpenomMrneHune: Aesnsasacs 61MoNormieckomn NMH3oN, XpycTanuk AenseTcs
BTOPOW (NOCIie poroBuLbl) CBETOMPENOMIISAIOLWEN Cpeaon rnasa (B nokoe
npenomMnarLLas cuia coctaBnsaeT OKoso 19 gmonTpun).

AKKomMmopauma: CnocobHOCTb M3MEHSATL CBOK (DOPMY MO3BOMSET MEHSATh
XpYyCTanuky CBOI NPenomMnsoLwyo cuny (ot 19 go 33 gMonTpum), 4To
obecrneynBaeT POKYCUPOBKY 3pEHNA HA PasfnNYHO yaasrieHHbIX NnpeamMeTax.
Pa3pgenutenbHas: B cuny ocobeHHOCTen pacrnono)XeHns Xpycranvka, oH
pasgendert rnas Ha nepeaHun U 3agHUKM oTaern, BbICTynast «aHaTOMUYECKNM
BGapbepoM» rnasa, yaepxmeas CTPYKTYpbl OT nepemMeLLeHnd (He gaet
CTEKITOBMOHOMY TENy NnepemMeLLaTbCcs B NnepeaHIo Kamepy rnasa).
3awmTtHana PYHKLUUA: Hannume XpycTanuka 3aTpyaHSaeT NPOHUKHOBEHWE
MUKPOOPraHM3MOB U3 NepeaHen Kamephbl rfnasa B CTEKNOBMOHOE Tero npu
BOCManuTenbHbIX NpoLieccax.



1J1IAS HEJIOBERA RAR O TTVIMEURAA
CUCTEMA

CTpoeHue xpycTanuka.

XpycTtanuk no ceoen hopme CXoaeH ¢ ABOSIKOBbLIMYKION NMH30M, ¢ bonee
NSIOCKOM nepeaHen NnoBepxHOCTLI0. [lnameTp xpycranunka coctaBnseT okosio 10
MM. OCHOBHOE BELLECTBO XpycTarnunka 3akrnoyeHO B TOHKYHO Kancyny, noa
nepenHen 4acTbio KOTOPOW MMEETCS ANUTeNuin (Ha 3agHen Kancyrne anuTennn
OTCYTCTBYET).

XpycTanuk pacnosioXeH nosaam 3padka, 3a pagyxkon. OH conkcmnpoBaH rnpu
NOMOLLM TOHYANLLMUX HUTEN («LMHHOBOW CBSA3KNY»), KOTOPbIE OAHUM KOHLOM
BMNSIETAKOTCS B Kancyny Xpycranuka, a opyrum — coegmHeHbl C PECHUYHBLIM
(UnnmapHbIM TENMOM) 1 €ro oTpocTkamu. MiIMeHHo brnarogapsa M3MEHEHUIO
HaTSXKEeHUS 3TUX HUTEU MeHSIETCA hopMa XpycTanunka v ero npenomMsstoLas
cuna, B pesynbraTe Yero 1 NponcxonuT npoLecc akkomogaumn. INATENAA XPYCTANMKA

UHHepeayusi u kKposocHabxeHue

XpycTanuk He UMeeT KPOBEHOCHbIX 1 NTMMMaTUYECKMUX COCYA0B, HEPBOB.
OOMeHHbIe NPOLIECCHI OCYLLIECTBASOTCS YePEe3 BHYTPUIMA3HYH XXNOKOCTb,
KOTOPOW XPYCTanmK oKpy>eH CO BCEX CTOPOH.

KANCYNA




CUCTEMA. ¢
CTeknoBugHoe Teno - NPo3payHbIN renb,
3anonHarLWmnM obbem Bcer NorocTu
rnasHoro sbnoka, obnactu, HaxoasLwencs

3a XpPYyCTaJIMKOM.

PYHKLMUN CTEKNOBUAHOIO Tena:

1. npoBedeHMne K ceTvaTKke ny4ven CBeTa,
bnarogapsa Npo3pavyHoCTU cpeabl;

2. nogaep)kaHue ypoBHSA BHYTPUINa3HOro
NaBneHns;

3. obecnevyeHne HopmMmanbLHOro
pacnonoXeHnst BHYTPUrnasHbIX
CTPYKTYP, B TOM YMCIE CETUYATKU U
XpycTanuka;

4., KOMMNEeHcMpoBaHue nepenagos
BHYTPUINasHOro AaBrieHuns,
BCNeACTBUE PE3KNX ABMKEHUN UK
TpaBM 3a CYeT rerieobpasHon
COCTaBISIOLLEWN.




[MA3 HEJIOBEKA KAK OINTUYECKAA CUCTEMA.

CTPOEHUE CTEKINOBUOHOIO

Mepeprve dubpunnb
CrexnoBnaHoro rena
Oubpunnu
KOPTUEANEBHOMNO CNoA
CTEeKNO8MAHONO Tena
Ob6bem cTeknoBMAHOroO Tena - 3To Bcero 3,5-4,0 _ : :
M1, MpK 3TOM 99,7% ero cocTaBnAeT BoAa, YTo 1 AT m
nomMoraeT nogaepXmBaTb NOCTOAHHbBIM 06bEM S _ CTEKNOBMAHOIO

Tana

Aunck
3PUTENLHOMD

rnmasHoro ao6noka.

CTeknoBuaHoe Teno cnepean NPUNeXuT K
XpycTanuky, dopmMupysi B 3TOM MecTe
MarneHbkoe yrnybneHue, no 6okam oHo
rPaHMYnNT C UUINMapHbLIM TENOM, @ Ha BCEM
CBOEM MPOTSKEHUM - C CETYATKOMN.




Jlyumn cBeTa, 4TO OTpaxaroTcd
OT paccMaTpuBaeEMbIX
npeamMeToB, 00A3aTerNibHO

ceTyaTka N porosuua
NpoXoadaT yepes 4 s " 3pa4oK
npenomnsoLme ‘
NOBEPXHOCTMU:
* 3addHAA U rnepenHAd ", XPYCTanuK

NOBEPXHOCTU POroBuubl,

* 3aAHAA U nepeaHAAd
NOBEPXHOCTU XPYyCTallUuKa.

3PUTENbHLIN HEepPB




MNMOCTPOEHWE N3OBPAXEHUA HA CETHATKE.

Bemmn-

Bad 0bo

Kaxkgasa nx aTux i
NOBEPXHOCTEWN OTKITOHAET Obperr | TIH CBETa
CBETOBOW Ny4 OT ero
N3Ha4asribHOro HanpaefieHus,
NMEHHO NO3TOMY B OOKYyCe
ONTUYECKOWU CUCTEMbI OpraHa
3peHNs NOABNAETCS

pearbHOE, HO NepeEBEPHYTOE s o6onouxa
N YMEHbLUEHHOE A Katc Bot sumare
n3obpakeHmne Habrnogaemoro H306paKEHnA

oObekKTa.



[lepBbIM, KTO AOKa3ar, YTo n3obpakeHne Ha ceTyaTke
rnasa aBnseTcs NepeBepPHYTbLIM, MOCTPOUB XO4 NyYen B
onTu4Yeckom cncteme rnasa, ooin MoranH Kennep (1571 -
1630).

UToObI NpOBEPUTL 3TOT BbIBOA, PAHLY3CKNUN YYEHLIN
PeHe [ekapT (1596 - 1650) B35 rna3 bbika 1, cockobnuse
C ero 3agiHeun CTEHKN HeNpo3payHbIn Cron, NOMeCTUN B
OTBEPCTUU, NPoaeNaHHOM B OKOHHOM CTaBHe. 1 TyT xe
Ha Nosnynpo3payYyHon CTEHKE rNa3Horo gHa oH yBUAEN
nepeBEPHYTOE N30bpaxXeHne KapTUHbI,
HabngaBLLIENCHA U3 OKHA.
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I'quemy Xe Torga Mmbl BUAUM BCe npeaMeTbl TaKMMU, KaK OHU eCTb, T.c.
HenepeBepPHYTbIMU?

[leno B TOM, YTO NPOLIECC 3PEHUSA HENPEPLIBHO KOPPEKTUPYETCSH MO3roM, NOoMy4atoL MM MHAOPMaLIMIO He

TONbKO Yepes rnasa, HoO U Yepes apyrve opraHbl YyBCTB.
B 1896 roqy amepukaHckmnn ncmxonor k. CTpeTToH

nocTaBui Ha cebe aKCNePUMEHT.

OH Hapgen cneunarnbHble O4KM, Bnarogapsi KOTOPbIM Ha
ceTyaTke rrnasa n3obpakeHusi OKpyKatoLwmx NnpegmeToB
okasanucb He obpaTHbIMU, a NpaMbIMU. Bce npeameTsbl OH
cTan BMAEeTb BBePX Horamu. M13-3a aT1oro npomn3oLuno
paccornacoBaHue B paboTe rnas ¢ gpyrmmm opraHamu
YyBCTB. Y YYEHOro NOSABUIINCH CUMMNTOMbI MOPCKOM
bonesHn. B TedeHne TpEX AHEWN OH OLLYyLLan TOLWHOTY.
OQHako Ha YeTBEPTbIE CYTKM OpraHn3Mm cTtasn npmMxoauTb B
HOpPMY, a Ha NATbIN AeHb CTPETTOH CTas YyBCTBOBATb TakK
Xe, Kak 1 oo akcnepumeHTa. Mosr y4eHoro ocBouncs c
HOBbIMMW YCNOBUAMU paboTbl, U BCE NPeaMETbI OH CHOBA
cTtan BuaeTb NpsiMmbIMN.

Ho, Koraa oH CHAN 04KKU, BCE ONATL NepPEeBEPHYIIOCH. YXe
Yyepes nosiTopa Yaca 3peHne BOCCTaHOBUITOChL, U OH CHOBA
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[Mpouecc npenomneHnsa ceBeTa B rMa3HOU ONTUYECKOU CUCTEME HOCUT
HasBaHue pedpakumsa. Y4yeHne o pedpakumm oCHOBbIBAETCA HA 3aKOHAaX
ONTUKWU, KOTOPLIE XapaKTepunayoT pacnpoCcTpaHeHEe CBETOBLIX Nyyen B
pa3Hoobpa3HbIX cpeaax.

[TpsamMasg nMHus, KoTopas NPOXOAUT Yepe3 LIEHTPbI BCEX MPENOMISOLLNX
NOBEPXHOCTEWN, U ECTb ONTMYECKas OCb rnasa. CBeToBble Ny4n, nagatowine
napannensHo AaHHOW OCK, NPEeNoMnsaach, cobuparTcss B OCHOBHOM hOKyce
CUCTEMBbI. DTN NYYN UCXOOAT OT OECKOHEYHO yaOareHHbIX NpeamMeToB, NO3ITOMY
rnmaBHbIN OOKYC ONTUYECKOU CUCTEMBI — MECTO Ha ONTUYECKON OCWU, rae
BO3HUKAET n3obpaxeHne 6eCKoOHEYHO yaarieHHbIX OObLEKTOB.

Jlyumn pacxogsimecs, KoTopblie A4yT OT TEX NPEeLMETOB, YTO pacrnofioXeHbl Ha
KOHEYHOM PaCcCTOAHMN, CODMpPaKOTCS YKe B A0MNONHUTESbHbIX pokycax. OHU
pacnonararoTca ganbLie oCHOBHOro dookyca, NnoToMy Kak anga gooKyCUpoBKU
ny4yeun pacxogsmxca Heobxoanma OornosiHUTENLHAA NpenomMssaoLLas cuna.
Uem cunbHee pacxogaTtcs nagarowme nyym (brmsocTtb NMUH3bI K UCTOYHUKY
9TUX Nny4yen), Tem bonbluas Heobxoamuma npenomnsouas cuna.
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AELOCITATRVI ONTMECKOVI CVIC T ENIDI T TIASA VI OVISVIMECRVIE OCROUDBDI VIA
YCTPAHEHUA.

briazo0apsi akkomooauyuu
u3obpaxkeHue paccmampusaembix
rnpeomMmemaos riofly4aemcs Kak pa3 Ha
cemyamke aria3a. 3mo 8bIrNnosIHIemcs,
ec/riu ar1a3 HopmarsibHbIU.

[ a3 Ha3bieaemcsi HopmaribHbIM, eC/lU
OH 8 HEHAIPSXXEHHOM COCMOSIHUU
cobupaem naparineribHbie 1y4u 8
moyke, rexxauwleu Ha cemyamke.

Hauboree pacripocmpaHeHbl 08a
Hedocmameka ariasa - briu3opykocms U
0asibHO30pPKOCMb.
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EHM30pyKMM HasbIBaeTCs TaKkow rnas, y
KOTOPOro doKyc npuv CroKOMHOM COCTOSHUN
rMasHoOW MbILULLbI NIEXUT BHYTPU rnasa.

- BnnsopykocTb MoXeT ObiTb 06ycroBreHa
GonbLUMM yAANEeHNeM ceTyaTkm oT
XpycTanuka no cpaBHEHUO C HOpMaribHbIM
rmasom. Ecrnv npegmMeT pacrnonoXeH Ha
paccTosiHumM 25 cMm OT BrIM30pYKOro rnasa, To
n3obpakeHne npeagmeTa nonyvnTcs He Ha
ceTyartke, a bnuxke K xpyctanuky, sBnepeau
cetyaTkn. HToObl N306paxeHmne okasanocb
Ha ceT4yaTke, Hy>KHO NPUenNnanTb NpeameT K
rnasy. [MosTomy y 6Gnm3opykoro rnasa
paccTosiHME Hauny4llero BUAeHNS MeHbLLUE
25 Gl




Umobbl uzobpaxxeHue rneped8UHYNOCh Ha cemyamky, HyXXHO YMEHbLWUMb
ONMUYEeCKYHo cursly nperomrsrowed cucmemsi arasa. [ns 3moao

npumeHstom PACCEUBAIOLLIYIO JTUH3Y.

ot

Hns ucnipasneHusi 6ru3opyKkocmu rpuUMEHSIFOM OYKU C 802HYMbIMU,

pacceusarowiumu JiuUH3amMul.
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JanbHO30PKNUM HasbiBaeTcs rnas, y
KOTOPOro ooKyc npm COKOMHOM COCTOSIHUM
[Ma3HOW MbILLLIbI IEXUT 3a CETHYaATKOW.
[anbHO30pPKOCTb MOXET bbITb OB6ycnoBneHa
TEM, YTO ceTyaTKa pacrnonoXxeHa onumxe K
XPYyCTarnuKy no CpaBHEHMIO C HOPMarnbHbIM
rnasom. N3obpaxkeHue npegmera
NnoflydaeTcs 3a CeT4aTkou Takoro rnasa.
Ecnu npegmeT yoanuTb OT rnasa, To
n3obpakeHne nonageT Ha ceTyaTky,
OTClo4a 1 Ha3BaHWE 3TOro HegocTaTKa

- BaNbHO30PKOCTb.




Onmuy4eckyro cusly cucmemMsbl 0asrilbHO30pK020 a/ia3a HYXXHO ycuiums, 4mobsbl
ulobpaxxeHue riornaso Ha cem4yamky. [l 3moz2o ucrosib3yrom cobunparoLLyro

VY.

B ouykax 05151 0aribHO30pKUX ar1a3 Ucrosib3yom 8biryKribkle, cobuparouw,ue f1UH3bI.




CIACUBO 3A
BHVMAHUWE!



