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BBeaeHue

OdTanbMonorusa — Hayka, U3yyaroLas aHaToMuto,
hn3nonorno opraHa 3peHus, 3aboneBaHus,
OTHOCSLLMECS K OpraHy 3peHus, a TakXe CTPYKTypy
CNEnoThl.

3aa4n oPTaNbMOMOrMU — MakCMMasibHoOe
yMeHblUeHne KOIM4YecTBa crenbiX U
cnabosmnaawumx. Mo aaHHseIM BO3 B Mupe
HacuyMTbiBaeTca 42 MUNIMOHA CleEnbIX U
cnabosmnaawmx. lNpuyem exxeroaHo HabonaeTcs
yBenmM4yeHne 3Toro nokasartens, U npupocT
cocTtaBnseT 3-6% B roa.



f1 Bbibpasa TeMy «AHaTOMMUSA OpraHa
3peHus>», MOTOMY UYTO 3Ta npobnema
OUYEeHb aKTyaJ/ibHa B HALUM AHU, TaK KakK
60/1bLLOE KOJINYECTBO N1I0AEN U
0CO6EeHHO LKOJIbHUKOB cernyac
CTpagaroT OT pa3HbiX 3aboneBaHnM
rna3, Bbi3BaHHbIX 3pUTEJIbHbIMMU
rneperpyskaMmm, a UMeHHO: U3JlyueHue
KOMMbIOTEpa, Te/ieBU30pa, Harpy3ku
Nnpu YTEHUU U NMUCbME B LLUKOJIE, HY M
KOHEYHO e, He cobnroaeHne NpocCTbiX
npasus, UTO6blI COXpPaHUTb 340POBbE
CBOMX rnas.



KpaTkue cBegeHus o pabore
rnasa

BocnpusTve 3puTesibHbIX pa3apakeHUu:

CeeT nonagaeT B rnasHoe s16,710K0 yepe3 3paqok.
XpyCTannK 1 CTEK/IOBUAHOE TeS0 CNYyXaT ANs npoBeaeHus

CKOKYCVIpOBaHVIFI CBETOBbIX JTy4YEN Ha CETYATKY.
[(NasoaBuUraTesibHble MbiLLbl — UX LLIECTb — 0becneymBaloT
Takoe MNonoXXeHue rnasHoro s16s10ka, 4Tobbl n30bpaXkeHune
npeamMeTa nonagano 6bl TOYHO Ha CeTYATKY, Ha eé XenToe
NATHO. B peuenTopax ceTyaTkyu NpoucxoauT
npeobpasoBaHne CBETA B HEPBHbIE MMMNY/IbCbl, KOTOPbIE MO
3puUTENIbHOMY HEPBY MepeaaloTcs B rosloBHOW MO3I — B
3pUTENBHYIO 30HY KOpbl NoAylapui. HaunHaBLMKCS B
CETYaTKe aHanu3 LBETA, (POPMbI, OCBELLEHHOCTY
npeaMeTa, ero Aetaneun, 3aKaHYnBatoTCS B 3pUTEbHOM
30HEe KOpbl. 30eCb co6wpaeTC9| BCS MH(MOPMaLnS, OHa
paclM@poBbIBaeTca n 06obwaeTca. B pesynbTaTte 3TOro
CK/1aAlblBaeTCs NpeAcTaBneHne o npeameTe.



AHaTOMMUSA OpraHa 3peHus

A — BCrioMoraTtesibHbIN
annapaT, MblLLLbl r1a3a

b — cxeMa cTpoeHus
3pUTENBHOIo
aHanmM3aTopa

B — cTpoeHune ceTyaTku

[ — cxeMa CTpoeHus
rna3Horo s6s10ka

[l — pasnnyeHme UBETOB
rNasHbIMU peLenTopamMu




CxemMa CTpoeHu s rna3Horo
abnoka

1 — poroBuua
2 — pagy>kHas 0605104Ka
3 — 6eno4yHas obonoyka
(cknepa)
4 — cocyauctas obonoyka
5 — MUrMEHTHbIN CNON
6 — Xentoe NATHO
7 — 3pUTeNbHbIA HEPB
8 — ceTyaTKa
O - MbllILA
10— cBSA3KKM XpyCTanunka
2} 11 — xpycTanuk
12 — 3payok




B ceTyaTKke pacnonaraloTca peuenTopbl: NasIouKu
(peuenTopbl CyMepeYHOoro ceeta) U Kos1bouku (oHU
06n1aaatoT MEHbLLEN CBETOYYBCTBUTENIbHOCTbIO, HO
CrocobHbl pearnpoBaTtb Ha LIBETA).

BONbLWMHCTBO KOM6oYeEK
pa3MeLlaeTcs Ha ceTyaTke |
HanNpPOTUB 3paykKa, i k '
B XX€ITOM NSATHE. -
PaaoM C 3TUM NATHOM
HaxoAuUTCs MeCTO BbIXOAa
3pUTENbHOIO HEPBa,
3[1eCb HET PELIENTOPOB,
NO3TOMY €ro Ha3blBalOT CEMbIM MATHOM.




CTpoeHue BCnoMoraTtesibHoOro
annapara




MbiLlLbl, NpUBOASILLME B ABMKXEHUE
rnasHoe 16,a10ko




Xoa nyyen npm
KJINHNYECKOM
pedpakuum rnasa —
Muonus

dokycHoe
6pakeHue
30pYKOro rnasa

nc.2 bnnsopykocTtb
(Mmonus)

Bornyras
NNH3a "




Xoa nyuyen npu
KJIMHUYECKOM
pedpakuum rnasa —
rmnepMmerponus

Puc.1 ®okycHoe
n3obpaxeHue
0aNbHO30PKOrro rnasa

Puc.2 [1anbHO30pKOCTb
(rmnepmMeTponus)

J1BOAKOBbINYyKNasa
NNH3a ;
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CtpoeHue rnasa

[na3 — opraH 3peHusi — MOXXHO CpPaBHUTb C OKHOM B
OKpy>katowmnr mup. NMpumepHo 70% Bcen MH$OpMaLI,MVI Mbl
NoJTy4aeM C NOMOLLbIO 3pEHNS, HAaNPUMEP O (POpME, O pa3Mepax,
O LBETE NPEeAMETOB, O PAaCCTOSAHUN A0 HUX N Ap. 3pUTENbHbIN
aHanNn3aTop KOHTPOMPYET ABUraTeNbHYIO U TPYAOBYIO
NeATeNbHOCTb YenioBeka; 6narogaps 3peHnto Mbl MOXEM Mo
KHUraMm u3y4yatb OnbIT, HAKOM/IEHHbIN YE/I0BEYECTBOM.

OcHOBHOE NpefHa3HaYeHne 1asa, a TOYHEE 3pUTENbHOIO
aHanusaTtopa — BUAEHNE I'IpeLI,METOB OKpY>KatoLwen cpeabl n
BO3MO)XHOCTb OPUEHTALMM B HEW — 06ecrneunBaeTcss MHOrMMHU
BCriOMOraTe/ibHbIMU MYHKUMAMU. Cpean HUX aKKOMOAALIMOHHaS,
chopMupytoLLIas YETKOCTb MPEAMETOB BOCMPUHMMAEMOiA Cpefibl Ha
CETYaTKE rnas3a, ABNSETCA OAHOM U3 Beaylumx. Kaxaas ns atux
YHKUMIA, B TOM YNC/IE U aKKOMOAALIMOHHAS, peann3yeTcs CBOMMU
aHAaTOMUYECKMMWN CTPYKTYpPaMK, B COBOKYMHOCTU
NpeacTaBnSoOWNMN CTPYKTYPY r1a3Horo s16/1oka.



OpraH 3peHnst COCTOUT U3 rNna3Horo s16s10ka
BCMOMOraTE/IbHOrO annaparta. BcnoMoratenbHbiv
annapaT — 3To 6poBKU, BEKU U PeCHULbI, ClIE3Has
Kenesa, CNe3Hble KaHasblibl, rna3oaBuUraTefibHble
MbILLILbI, HEPBbI U KPOBEHOCHbIE cOocyabl. bposu n
PECHMUbI 3alMLLAIOT F1asa oT nbliv. Kpome Toro,
6poBu OTBOAAT CTEKaloLWMK co 16a NoT. Bce 3HatoT, UTO
YyesioBeK NOCTOSAHHO MopraeT (2 — 5 ABMXXEHUM BEKaMU
B 1 MMH). HOo 3HatOT 5in 4eM? OKa3bIiBaeTCH,
NOBEPXHOCTb /1a3a B MOMEHT MOPraHns CMa4MBaEeTCs
CNE3HOWN XNAKOCTbIO, NPEAOXPAHSIOLLEN €€ OT
BbICbIXaH1SA, 320/IHO MPU 3TOM OYULLIAACH OT MbI/N.
CNE3HYI0 XXUAKOCTb BblpabaThbIBaOT CMIE3HbIE Xesle3bl.
OHa coaepxut 99% Boabl 1% conn. B cyTku
BblAENSAETCA A0 1 I CNE3HOU XUAKOCTU, OHA
cobvpaeTca BO BHYTPEHHEM Yrny rnasa, a 3aTeM
NONaJIaeT B C/IE3HbIE KaHalbLibl, KOTOPbIE BbIBOAAT €€ B
HOCOBYIO MONIOCTb. ECNIM YeoBEK MNayeT, CE3Has
>KMAKOCTb HE YCNeBaeT YUTU MO KaHasbLaM B HOCOBYIO
NOSIOCTb. TOrAa CNeE3bl NepeTekaroT Yepe3 HUXKHee BEKO
N KanjsgMu CTeKatoT Mo Halwemy auuy.



[(na3Hoe 610K0 pacrnonaraetcs B yriaybneHun dyepena —
rna3Huue. OHO MMEEeT LWapoBUAHYO (OPMY U COCTOUT U3
BHYTPEHHEro A4pa, NOKPbITOro TpeMs 060/104KaMu: HAPY>KHOWN —
bnbpo3Hon, cpeaHen — COCYyaAUCTON U BHYTPEHHEN — CETYATON,
®dunbpo3Has 0boso4Ka nogpasaenseTcs Ha 3a4HHo
HeNpO3payvHyo YacTb — 6enoYHY0 060/104KY, UK CKNepy, U
NepeHIo Npo3paYHyto porosuLy. Porosuila npeacTaBnseT
co60M BbINYyKI0-BOrHYTYIO JIMH3Y, YEPE3 KOTOPYHO CBET
NPOHMKAET BHYTPb rnasa. Cocyancras obosouka pacnosioxeHa_
noa cknepoun. E€ nepeaHsas 4acTb HasblBAaeTCA Pafly>KKoW, B HEN
COAEPXKUTCA MUrMEHT, ONPEAENAOWMN LBET Nas. B LeHTpe
pafly>kHOM 060/I0UKM HAaXOANTCA HEBO/IbLLIOE OTBEPCTUE —
3payoK, KOTOPbI peIEKTOPHO C MOMOLLbIO MbILLILL MOXET
PaCLLUMPATBCS UK CYXKaTbCs, Nponyckas B rnas Heobxoammoe
KO/IMYECTBO CBETA. CobCTBEHHO cocyauctast 06ono4kKa
NPOHM3aHa rycToN CETbI0 KPOBEHOCHBIX COCY/I0B, MUTAIOLLMX
rnasHoe s6510Ko0. N3HyTpu K cocyancTomn 060m04Ke NPUNEXUT
CNION MUIMEHTHbIX KIETOK, MOrNOLLAIOWMX CBET, MO3TOMY
BHYTPW rnasHoro s6s10ka CBET He pacCemBaeTCs.
HenocpeACTBEHHO 3a 3paYkoM HaxOAWUTCSA ABOSIKOBbIMYK/bIN
Npo3payHbIN XpycTanuk. OH MOXeT pednekTOpHO MEHATb CBOIO
KpuBU3HY, obecneunBasi YETKOE N306paXKEHME Ha CETHATKE —
BHYTPEHHEN 060104Ke rnasa.



b/IN30PYKOCTb

BnnsopykocTb (Mronusa) — 6onbLUen HacTbio HacNeACTBEHHO
obycnosneHHoe 3abonesaHne, Koraa B Nepuoj UHTEHCMBHOM
3pUTENbHOW Harpys3ku, BCneacTBne cnaboctu umnmapHom
MbILLLIbl, HAPYLUIEHUS KpOBoo6pau4eva B rnasy npoucxoauT
pacTsHKeHWe NIOTHOM 060MI04KM F1a3HOro A6/10Ka (CKnepsbl) B
nepeaHe3agHeEM HanpasieHun. [Nna3 BMECTO LapoBUAHOW
nprobpeTaeT (opmy annuncouaa. Bcneacrsne Takoro
yA/IMHEHWS NPOAOJIbHOM OCKU N1a3a U306paxkeHns NpeaMeToB
(hOKyCUpyeTCcsi He Ha CaMOW CETHaTKe, a Nepes Heu, 1 YesoBek
CTPEMUTCS BCE NpUBAN3UTL K rnasam, Nnosib3yeTcs OUKaMU C
paccevBaoLLMU (KMUHYCOBBLIMW>) TMH3aMKN AN YMEHbLLEHNS
NPeIOMAAIOLEN CUMbl XpYCTannka. bnm3opykocTb HENpUATHA
TEeM, YTO Npu NporpeccMpoBaHnn 3aboneBaHnst BO3HMKAKOT
LI,VICT ouYecKne oyarn B 060104Kax rnasa, NpMBoAsLLNE K
HeobpaTMMON NMOTEPE 3PEHNSA, HE KOPPUTMPYEMON OYKaMM
notepe 3peHns. YTobbl 3TOro He AONYCTUTb, HYXKHO COEAVNHUTD
OMbIT M 3HaHWA Bpaya-odTanbMosiora C HaCToUYMBOCTbIO U
BOJIEN MALMEHTa B BOMPOCax PaLMOHaibHOrO pacrpeaeneHms
3pUTENIbHOW HarpysKu, NepUOANYECKOro CAaMOKOHTPOA 33
COCTOSIHMEM CBOMUX 3pUTENbHbIX (DYHKLIMN.



NanbHO30pPKOCTb

OanbHO30PKOCTb (rMNepMeTponmsl) — 3TO BPOXKAEHHOE
COCTOSIHWE, OCOBEHHOCTb CTPOEHUS TNa3HOro A6/10Ka: 3To M60
KOPOTKMW rnas, n1bo rna3 co cnabown onTukon. Jlyum npu 3Tom
cobupatoTca 3a cetyaTtkon. [Ansa Toro YTodbbl TakOM rnas3 xopoLlo
BMAen, nepea HAM Hy>XKHO NOMecTUTb cobupatoLume
(<<r|mocosb|e>>) JINH3bl. OTO COCTOAHUE MOXET A0/ro
«CKpbIBaTbCA» U nposiButbca B 20-30 neT u 6onee no3aHem
BO3pacTe; BCE 3aBUCUT OT PE3epPBOB r1asa U CTeneHu
AanbHO30pKOCTU. Bo3pacTHas AanbHO30pKOCTb (Mpecbuonus). C
BO3PACTOM CuJla akKOMOAALMM NOCTEMNEHHO NaAaeT, 3a CYET
YMEHbLLEHUS 3M1AaCTUYHOCTU XPYCTannKa U LINSIMAPHOWN MbILLLLbI,
HacTynaeT cocTtosiHue, Koraa MblllLa y>Xe HecriocobHa K
MaKCMMaJsibHOMY COKPaLLEHUIO, a XpYCTanuK, noTepsie
3/1aCTUYHOCTb, HE MOXET MPUHATb MaKCMMaJibHO LLIAPOBUAHYIO
(GopMy — B pe3ynbTaTe a3 TepSeT BO3MOXXHOCTb pa3inyaTh
Mesnkune, 6/IM3KO pacrnosioXXEHHbIE K HEMY MPeAMETbI, U YenoBeK
CTPEMUTCS OTOABUHYTb UX OT rna3 (4tobbl obneryntb paboTy
LUMapHbIX Mblwil). s KOppekumn AanbHO30PKOCTY
Ha3Ha4aTCsA o4KM Ang 6nn3n ¢ cobupatroLLMm (<MnJICOBbIMM> )
NMH3aMu. [paBUbHbIM PEXUM 3PUTENTbHOIO Tpyaa U
cucTeMaTU4YECKME TPEHUPOBKN 3PEHUS NO3BONAT 3HAYUTENBHO
OTOABWHYTb CPOK MPOSIB/IEHNS AaIbHO30PKOCTM Ha A0/rue rofpl.



NanbTOHN3M

OasibTOHU3M - HECNOCODOHOCTb
NpaBuIbHO ONpeaensiTb Te Uin UHble
LiBETA.

MoXXeT UMeTb HacNeaACTBEHHYIO
npupoay win 6biTb BbI3BAHHbLIM
3aboneBaHneM 3pUTENbLHOrO HepBa Wn
CETYATKM.

= 1€CT Ha A4a/IbTOHU3M




- NMpunobpeTeHHbIN 4ANbTOHU3M VIMEET MECTO
TONbKO Ha rnasy, rAe nopaXkeHa ceTyaTka unu
3pUTENbHbIN HEpPB. EMy CBOMCTBEHHO
NporpeccupytoLlee yxyaweHne co BpEMEHEM U
TPYAHOCTU B Pa3fIMYEHUU CUHETO U XKENTOro LIBETOB.

= HacnepcrBeHHbIM AaNIbTOHU3M BCTPEYaETCH
yallle, nopa)kaeTt 0ba rnasa n He yxyawaeTcs co
BpEMEHEM. DTOT BapuaHT AalbTOHU3Ma B pa3HOW
CTerneHn Bblpa)XeHHOCTU npucyTcTByeT y 8%
MY>XUNH N 0.4%0 >XEHLLMUH.

HacneacTtBeHHbIV OafibTOHU3M CBSI3aH C X-
XPOMOCOMOM U NPaKTUYECKM BCEraa nepenaercs ot
MaTepU-HOCUTENS reHa K CbiHY.



Nna3 yenoBeka

Cucremsbl [Ipnparku u yactu Crpoenue OyHKIMHU
riasa
BcnomorarensHas bposu Bouocsl, pactymue ot OTBOIAT IIOT
BHYTPEHHETO K BHEIIIHEMY
yIiy 1iiasza
Bekn KoxHble cknaaku ¢ 3amumaoT 1asa otT
pecHUIaMu CBETOBBIX JIyUEH, NMbLIN
Crnés3nblil annapar Cné3nas xenesa u Ci€3bl CMaYMBaIoT,
CJIE30BBIBOAIIAS KUJKOCTh | OYHUIIAIOT, 1e3UH(OUIIUPYET
a3
O06on0uyku benounas IInoTHas HapyxHas 3ammTHas
000/1049Ka, COCTOUT U3
COE€IVMHUTEIBHON TKAaHU
Cocynucras Cpennsst 060104Ka, ITutanue rmaza
MIPOHU3aHHAS
KPOBEHOCHBIMH COCyAaMu
Ceruarka BuyTpennsisa o6om1ouka Bocnpusitue cBeta

COCTOHUT U3
(hOTOPEIICITOPOB: MAI0YCK
1 KOJIOOYEK




Onrnueckas

Porosuna

[Ipo3paunas nepenHss
4acTh OEJIOYHOU 000JI0YKHA

[Ipenomsier jiyuu cBera

Bonsgnucras Bnara

[Ipo3paynast KUIKOCTB,
HaxoAsuascs 3a
pOTrOBUIIEH

IIpomyckaer ay4u cBeTa

Pamyxka IlepenHsis yacThb ConepKuT NUTMEHT,
COCYIUCTOM 000JI0UKH HNPUJIAIOLIUH LIBET [V1a3y
3padyok OTtBepcTue B paayXKHOU Perynupyert konnuecTBo
000JI0YKE, OKPYKEHHOE cBeTa
MBIIIIIAMH
XpycTanuk JIBOSIKOBBIITYKJ1as, [IpenomusieT n
3JIaCTUYHASA , dokycupyeT ayuu
po3pavyHas JInH3a, cBeTa, o0nmamaer
OKpY>KEHHasl pECHUYHOU AKKOMOJIalIuEeN
MBIIIIEN
CrexnoBugHOE [Ipo3paunoe 3anoaHsAET NIa3Hoe
TEJ0 CTYZI€HHUCTOE TEJI0 0JI0KO, MMPOIYCKAaeT

Jy4H CBETA




CBeToBOCTIPUHHU-
MaroIas

doropenenTopbl

B ceruatke B hopme
najgo4YeK U KoJOoo4YeK
(mpumepHo 125 MutH.
MaJIoYeK U 6 MIIH.
KOJIOOYEK,
IJ1aBHas Macca
Konbouek
COCpPEI0TOYEHA B
HEHTPaJIbHOU 00JaCTH
CETYATKH — B KEJITOM
ISITHE; IO Mepe
yIaJeHHs OT LEHTpa
YHCIIO KOJIOOUEK
yYMEHBIIAeTCs, a
MaJIoueK Bo3pacraer. Ha
nepudepun ceT4aTKu
HUMEIOTCS TOJIBKO
MaJIOYKH )

[Tanouxkwu
BOCIIPUHUMAIOT (hopMy
(3peHue npu caadom
OCBEIICHUH ), KOJTOOUYKH -
[BET

3pUTENbHBIN
HEPB

HepBHBIE KIETKU KOPHI,
OT KOTOPBIX
HAYMHAIOTCS BOJIOKHA
3pUTETHLHOTO HEPBA,
COCJIMHEHBI C
OTPOCTKAMH
dhoTOpenenTOPHBIX
HEUPOHOB

Bocnpuaumaer
BO30Y KJICHHE, TIEPEIacT B
3pUTETBHYIO 30HY
KOpBI TOJIOBHOTO MO3Ta, T7e
MIPOUCXOAUT aHAIIN3
BO30OYKJICHUS U
dbopMupoBaHus
3pUTEIBHBIX 00pa30B




3aK/iroueHume

[ na3 — CfIoXkKHaa @oToonTnyeckas
pun3nonormyeckass cucreMma, crnocobHas
BOCMNPUHUMATb BO3AEUCTBUE
OKpY>KaloLLeN cpeabl B BUAE NYUNUCTON
SHeprmn. A Takxke BblACHUIa Kakue
HeC/NoXXHble npaBusia Hy>XHO cobntoaaTh,
4YTOObl COXPAHUTL CBOE 3pPEHUE Ha
[0JIrne rogbl U Kak npaBUbHO
NUTATbCS, TaK KaK NUTaHue n obuiee
3/10pOBbe OpraHn3Ma urpaet 60/bLUYyto
DOJb B




COXpaHeHMM 340pOBbSA rnas.  Hayunnacb, Kak
BOBpPEeMSl U KaK MOXXHO paHblue pacno3HaTb
pa3/InyHble pacCcTpoucTBa (PyHKLMOHUPOBAHUSA
opraHa 3peHMsl, KaK 3alUMTUTb CBOM rjia3a oT
neperpyskuv u npeaynpeamtb passutmue
3a6os1eBaHUM rnas, cCUCTeMaTUYECKH
CaMOCTOATE/IbHO KOHTPOJIMPOBaTb COCTOSIHUE CBOUX
3puTeNnbHbIX PYHKUMNA. S 60sblUe Y3HaNa o
CTPpOEeHMUN N DYHKLIMOHUPOBAHUM, O 6one3HAX
Hallero opraHa 3peHusl, TaKUX KakK: 6,1M30pyKOCTb,
AaNIbHO30PKOCTb, aCTUrMaTU3M, KaTapakTa,
rnaykomMa v Apyrux, ux ripeaynpexneHum m
neyeHnn. Beab 3a4acTyo YesioBeK, KOTOPbIN
HeAoCTaTOUYHO noJsiyyaeTt nHpopmMaLmm o TOU Unm
MHOM 601e3HM rnas, pacCTpoucTBa
(pYHKLIMOHMPOBaAHUSA 3PpUTEJIbHOIO OpraHa, MoXxert
AO0BEeCTU BCE 0 KPAUHOCTU, KOTOPYHO BO3MOXXHO
MOXXHO €eLlé UCNpPaBUTDb, B JIyUYLLEM C/ly4yae, a B
XyZlleM, BCE 3TO MOXKET NpUBeCTU K NOJIHOU noTepe
3peHun — cJienore.



OTHOCUTECh K CBOUM lJla3aM
6epexxHO 1 BHUMATENbHO! !



