[TIA3 HEJIOBEKA KAK OINTUYHECKAHA
CUCTEMA.
[TOCTPOEHWE N3OBPAXXEHUA HA
CETHATKE. HEQOCTATKW
OMNTUYECKOW CUCTEMbI IMA3A
PNINHECKNE OCHOBbI X
YCTPAHEHUNA.
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MA3 HEJIOBEKA KAK OMNTUYECKAA CUCTEMA.

Poroeuua, poroBasi 0605104Ka (nar. cornea) —
nepenHsis Hamboree Bbinykras npo3padHas 4acTb
rnasHoro 16noka, ogHa n3 cCBETONPENOMIAIOLLMNX cpenq
rnasa.

Porosuua — 11| S ;"* i | Porosuua y 4enoseka 3aHUMaeT npumepHo 1/16

! | - N nrowaan HapyxHon obono4ku rmasa. OHa nMeeT BUA
BbIMYKIT0-BOrHYTOW NINH3bI, 0OpaLLEHHON BOFHYTOM
YyacTblo Ha3ad, oHa Npo3padvHa, brarogaps Yemy cBeT
NPOXo4uUT BHYTPbL rnas3a U OCTUraeT ceTyaTKu.

B HOpMe poroBuua xapaktepusyeTcs crieqyoLlwmmm
Porosnua s = NpU3HakKamMmu:

1. cpepnYHOCTb

2.3epKarbHOCTb

3.N1PO3pavHOCTb

4.BblCOKaA YyBCTBUTENbHOCTb
5.0TCYTCTBME KPOBEHOCHbIX COCYOB.



[MA3 YENOBEKA KAK OMTUYECKASI CUCTEMA.
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XpycTanuk (lens, nat.) — npo3spayHas Guonornyeckas niMH3a, umetoLLias
[BOSIKOBbINYKIY0 hOPMY U BXOASLLAsA B CBETONPOBOASILLYIO U
CBETONPENOMISIOLLYIO CUCTEMY FMa3sa, u obecneynBaroLLiasi akkoMoAaLmo
(cnocoBbHOCTb hOKYyCUPOBAaTLCSA Ha pasHoyAaneHHbIX obbekTax).

A Bbidensitom 5 0CHOBHbIX (hyHKU Ul Xpycmasluka:
N .CBeTonpoBeaeHue: MpospayHoCTb XpycTanvka obecrnevnsaeT NpoxoxaeHune
§ cBeTa Kk ceTyaTke.
2.CBeTonpernioMmneHue: Aenssack 61Monormyeckor NMH3omn, XxpycTanuk ABrseTcs
BTOPOU (Nocrne porosuLbl) CBETOMNPENOMIIAOLLIEN Cpeaou rnasa (B Nokoe
npenioMnsoLLas cura CoCTaBrseT OKOMo 19 AnonTpun).
3.AKKkomMmoaaums: CnocobHOCTb M3MEHSATb CBOK hOPMY MO3BONAET MEHSATH
XPYCTarnuKy CBOK NMpenomniaoLLyo cuny (ot 19 go 33 gnontpun), 4to obecnevmBaet
JPOKYCUPOBKY 3pEHNS Ha pasfNYHO yaarieHHbIX NpegMeTax.
.PaspgenurtenbHas: B cuny ocobeHHOCTEN pacrnonoXeHus XpycTanuka, OH
pasfenseT rnas Ha nepegHun 1 3agHUW oTAenN, BbICTyNas «aHaTOMUYECKUM
bapbepom» rnasa, yaepxmsas CTPyKTypbl OT NepemMeLLeHmns (He naet
CTEKITOBUAOHOMY Teny NnepemMeLwaTbCs B NepeaHo Kamepy rnasa).
5.3awmnTHanA PYHKUMNA: Hannumne xpyctanvka 3aTpyaHseT NPpoOHUKHOBEHNE
MUKPOOPraHM3MOB U3 NepeaHeEN KaMepbl rrasa B CTEKINOBUAHOE Terno npu
BOCManuTesbHbIX NpoLieccax.



[TIA3 HEJIOBEKA KAK OINTUYECKAHA
CNCTEMA

CTpoeHue xpycTanuka.

XpycTanuk no ceoen popme cxoaeH ¢ 4BOAKOBbIMYKITOU
NUH30M1, ¢ boree NNOcKom nepeaHen NOBEPXHOCTLIO. [lnameTp
XpycTanuka coctasnset okono 10 mm. OCHOBHOE BELLECTBO
XpycTanuka 3akno4yeHo B TOHKYI0 Kancyny, noa nepenHeu
4YaCTblo KOTOPOW MMEETCS anNuUTennn (Ha 3agHen Kancyne
SNUTESNIMN OTCYTCTBYET).

XpycTanuk pacrosioXeH no3aan 3padka, 3a pagyxkom. OH
doUKCMpoBaH NP NOMOLLM TOHYANLLNX HUTEN («LMHHOBOW
CBA3KN»), KOTOPble OQHMM KOHLIOM BMJIETAKOTCA B Karcysy
XpycTanuvka, a gpyrmm — coeauHeHbl C PeCHUYHbIM (LnnapHbIM
Tenom) n ero otpoctkamu. MmeHHo brnarogapst USMEHEHUIO
HaTSAXXEHNA 3TUX HUTEN MEHSAETCA popMa XpycTarimka un ero
NpenomMssaLLas cuna, B pesyrisrate Yero U npomcxoguT
npoLecc akkomogawunu.

ANMATENAA XPYCTANWKA

KANCYNA




MA3 YEJITOBEKA KAK OINMTUYECKAA CI/I‘CTE’MA‘.

CteknoBugHoe T€no -
Npo3payvHbIN rensb,
3anonHArLWmnn obobem
BCEW NMONOCTU rna3Horo
q050Ka, obnacTtu,
HaxoasLwencs 3a
XpycTanunKom.



Jlyumn cBeTa, 4TO OTpaxxarTc4d
OT paccMaTpmBaEMbIX
npeamMeToB, 00A3aTeNibHO

ceTyaTka ™ porosuua
NPOXOoOAT Yepes 4 A~ 3pakok
nperomMindrwmne
NOBEPXHOCTI:

*3aHAA U NepenHAA
NOBEPXHOCTU POroBuLbl,

XPYCTanuK

*3aHASA 1 NnepeaHsas
MOBEPXHOCTU XpyCcTanuka.

3PUTENbHLIN HEepPB




[MOCTPOEHWE N3OBPAXXEHWNA 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 AoOKa3ar, YTo n30bpakeHmne Ha ceTyaTke
rnasa aBnseTcs NepeBepPHYTLIM, MOCTPOUB XO4 NyYen B
onTu4eckom cncteme rnasa, ooin MoranH Kennep (1571 -
1630).

UToObI NPpOBEPUTL 3TOT BbIBOA, PAHLY3CKNN YYEHLIN
PeHe [ekapT (1596 - 1650) B35 rna3 bbika 1, cockobnuse
C ero 3agiHeun CTEHKN HeNpOo3payHbIn Cron, NOMeCTUN B
OTBEPCTUU, NPoAeNaHHOM B OKOHHOM CTaBHe. 1 TyT xe
Ha Nosnynpo3payYyHon CTEHKE rNa3Horo gHa oH yBUAEN
nepeBEPHYTOE N300paxXeHne KapTUHbI,
HabngaBLLIENCHA U3 OKHA.




\ )

A\
N\

~— -

I'quemy Xe Toraa Mbl BUOUM BCe npeamMeTbl TaKMMU, Kak OHU eCTb, T. e.
HenepeBEPHYTbIMU?

[leno B TOM, YTO NMPOLIECC 3PEHUSI HEMPEPbLIBHO KOPPEKTUPYETCSH MO3rOM, NonyyarLLmnumM NHhopmaLmio
He TONbKO Yepes rnasa, HO U Yepes ApYyrne opraHbl YyBCTB.

B 1896 roqy amepukaHcknn ncmxonor CTpeTToH NoCTaBun
Ha cebe 3KCNepUMEHT.

OH Hapgen cneunarnbHble O4KM, Bnarogapsi KOTOPbIM Ha
ceTyaTke rrnasa n3obpakeHusi OKpyKaroLwmx NnpegmeToB
okasanucb He obpaTHbIMU, a NpaMbIMU. Bce npeameTbl OH
cTan BUAEeTb BBEPX Horamu. M13-3a aToro npomn3soLuno
paccornacoBaHue B paboTe rnas ¢ gpyrmmm opraHamm
YyBCTB. Y YYEHOro NOSABUIINCH CUMMNTOMbI MOPCKOM
bonesHn. B TedeHne TpEX AHEN OH OLLYyLLan TOLWHOTY.
OpQHako Ha YeTBEPTbIE CYTKM OpraHn3Mm cTtasn NnpmMxoauTb B
HOpPMY, a Ha NATbIN AeHb CTPETTOH CTas 4YyBCTBOBATb TakK
Xe, Kak 1 oo akcnepumeHTa. Mosr y4eHoro ocBouncs c
HOBbIMMW YCNOBUAMU paboTbl, U BCE NPeaMETbI OH CHOBA
cTan BUaeTb NpsiMbIMN.

Ho, Koraa oH CHSAN 04KKU, BCE OMNATL NepPeBEPHYIIOCh. YXe
Yyepes nosiTopa Yaca 3peHne BOCCTaHOBUITOChL, U OH CHOBA
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lNMpouecc npenomneHna cBeTa B rMa3HON ONTUYECKOU CUCTEME HOCUT
Ha3BaHue pedpakums. YyeHune o pedpakumm OCHOBbIBAETCA HA 3aKOHAX ONTUKN,
KOTOpPbIE XapaKTepuayroT pacnpoCcTpaHEHME CBETOBbIX fTyden B pa3HOObpa3HbIX
cpenax.

[Mpsamas nMHKUs, KoTopast NPOXOANT YepPE3 LIEHTPbLI BCEX NPENOMITAOLLNX
NOBEPXHOCTEN, U €CTb ONTUYECKAA OChb rnasa. CBeToBbIE yyn, NagatoLime
napannensHO JaHHOM OCU, MPENoMIIAACh, cCobupatoTca B OCHOBHOM oOKycCe
CUCTEMBI. DTN JTy4N NCXOOAT OT OECKOHEYHO yaAaneHHbIX NpeaMETOB, MO3TOMY
rnaBHbIN POKYC ONTUYECKOU CUCTEMbI — MECTO Ha ONMTUYECKOU OCHU, rae BO3HUKAET
n3obpaxeHme DeckoHeYHO yaareHHbIX OObLEKTOB.

Jlyumn pacxopduimecsa, Kotopble nayT OT TeEX NPeaAMETOB, YTO PacnonoXeHbl Ha
KOHEYHOM pacCTosiHUM, cObMpatoTcs y>Ke B AOMNONHUTENBbHLIX dpokycax. OHu
pacnonararlTca ganblle OCHOBHOMO ooKyca, NOTOMY Kak Ans oOoKyCUPOBKU nyden
pacxogsimxcs Heobxoanma gononHUTENbHaa npenomnsaowas cuna. Hem cunoHee
pacxoaaTcs nagaroLme ny4du (brmsocTtb NUH3bI K UCTOYHUKY 3TUX NTYYEN), TEM
bornbluag Heobxoguma npenomnsoLas cmna.



o
/
P) fhy
rr o"'l.lmm'-\‘
or
Qs 0° e

Ty




HEOOCTATKM OMNTUYECKOW CUCTEMbI MA3A N dUNSNYECKNE OCHOBbI X
YCTPAHEHW/A.

briazo0apsi akkomooauyuu
u3obpaxkeHue paccmampusaeMabix
rnpeomMmemaos riofly4aemcs Kak pa3 Ha
cemyameke aria3a. 3mo 8bIMNOoSTHSIemcs,
ecriu aria3 HopmarsibHbIU.

[a3 Ha3bleaemcsi HopMarsibHbIM, €criu
OH 8 HeHarlpsi>XeHHOM COCMOSsIHUU
cobupaem naparsnnesnibHbie fy4u 8
mouyke, rexkaujeli Ha cemyamke.

Haubornee pacripocmpaHeHb! 08a
HedocmamkKa ara3sa - briuzopykocms U
0asibHO30PKOCMb.
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EHM30pyKMM HasbIBaeTCs Takow rnas, y
KOTOPOro goKyc npuv CroKOMHOM COCTOSHUN
rMasHoOW MbILULLbI NIEXUT BHYTPM rnasa.

- BninsopykocTb MoXeT ObiTb 06ycroBreHa
GonbLUMM yAANEeHNeM ceTyaTkm oT
XpycTanuka no cpaBHEHUO C HOpMaribHbIM
rmasom. Ecrnv npegmMeT pacrnonoXeH Ha
pPaccTosiHumM 25 cM OT BrIM30pPYKOro rnasa, To
n3obpakeHne npeagmeTa rnonyvnTcs He Ha
ceTyaTtke, a bnuxke K xpyctanuky, sBnepeau
cetyaTkn. HToObl n306paxxeHmne okasanocb
Ha ceTyaTke, Hy>KHO NPUonNnanTb NpeameT K
rnasy. [MosTomy y 6Gnm3opykoro rnasa
paccTosiHME Hauny4llero BUAeHNS MeHbLUE
25 Gl




Umobbl uzobpaxxeHue rneped8UHYNOCh Ha cemyamky, HyXXHO YMEHbLWUMb
ONMUYEeCKYIo cursly nperomrsrowed cucmemsi arasa. s 3moao

npumeHstom PACCEUBAIOLLIYIO JTUH3Y.

~

Hns ucnipasneHusi 6ru3opyKkocmu rpuUMEHSIFOm OYKU C 802HYMbIMU,

pacceusarowiumu JiUH3amMul.
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NanbHO30PKNUM HasbiBaeTcs rnas, y
KOTOPOro ooKyc npm COKOMHOM COCTOSIHUM
[MAa3HOW MbILLLIbI IEXUT 3a CETHYATKOW.
[anbHO30pKOCTb MOXET bbITb OB6ycnoBneHa
TEM, YTO ceTyaTKa pacrnonoXeHa onumxe K
XPYyCTarmKy no CpaBHEHMIO C HOPMarnbHbIM
rmasom. N3obpaxxeHue npegmeTa
NoflydaeTcs 3a CeT4aTkon Takoro rnasa.
Ecnu npegmeT yoanuTb OT rnasa, To
n3obpakeHne nonageT Ha ceTyaTky,
OTClo4a 1 Ha3BaHWE 3TOro HeJocTaTKa

- BaNnbHO30PKOCTb.




OnmuyecKyto cusy cucmembl 0arilbHO30PKO20 2/1a3a HYXXHO ycurnums, 4mobsl
u3obparkeHue roriano Ha cemyamky. [lris 3mo2o ucrosib3yom cobupatouLyro
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B oukax 0515 0aribHO30PKUX 2/1a3 UCriofb3ym 8bIrnyKribie, cobuparowue
JTUH3bI.




CIACUBO 3A
BHVMAHUWE!



