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MONHLIN CPaBOYHUK COOEPXXUT CaMble HeobxoanMble CBeAeHUs, KOTopble byayT
noJsie3Hbl BCEM, KOMY He Bbe3pa3sinyHo CBoe 340poBbe. B cnpaBoYHUKE AaHOo
nogpobHoe onnucaHne aHaToMuUnN N PU3NONOrNN OPraHa 3pPeHns, a TakxKe ero
B3aMMOCBS3b CO BCEMW OpraHamMum n cucteMmamu opraHumsma. lNpmueeneHsl camble
COBpeMeHHble MeToANKK obcrieoBaHUA OpraHoB 3peHuns. [laHbl pekoMmeHaaumm no
NPouUNaKTUYECKUM MepPOnpUATUAM, NO3BOJIAIOLLNM YIYYLWNTb 3pEeHNe N CHU3UTb
pUCK pa3BuTnsa 3abonesaHnin. HarnagHo pacCMOTPEHbI MaToIorn4yeckue npoLeccsl,
npuBOASALLME K MOPAXKEHNAM U TPaBMaM OpPraHOB 3peHus, TakXXe faHa noapobHas
KapTUHa UX KJIMHNYECKUX MPOSABJIEHU N METOAbI JlIe4eHUs, BKJo4Yatlolwume
TPaONLUMOHHYIO U HETPAaAMLUVOHHYO Tepanuio.

Mookon3uHa B. A

CnpaBOYHMK OKY/INCTA

KPATKAA NCTOPUA ODTAJIbBMOJIOT N

B ncropun O(pTaJ'IbMOJ'IOFI/IVI MO>XHO OTMETNTb ABa OCHOBHbIX Nnepunoaa.

MepBbIn, 04eHb anuTesnbHbIn (0T 2000 r. o H. 3. n go XVIII B. H. 3.), Mo cywecTBy
npeawecTBYOLWNA NCTOPUN HAYKMN B COBPEMEHHOM NpeacTaBieHNN, Nepuog
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MacCMBHOI0O HakomaeHnsa HabnogeHnn. K nepsomy nepmony OTHOCATCA APeBHUE,
cpenHue Beka n nepuon Hosown nctopum ao XVII-XVIII BB.

BTopon nepuopn oxeBaTbiBaeT ABa NOC/AeQHUX CToNeTus. Ha4ano BToporo nepuoga rno
CYLLECTBY U ABNSETCHA Ha4YaJIOM pa3BUTUSA HAYKN B COBPEMEHHOM NOHUMaHUWN. TakuM
obpa3oMm, opTasnbMoa0Orns, OCHoBaHHas Ha AaHHbLIX HAY4YHOr0 TEOPEeTUYECKOoro
ecTeCcT-BO3Ha-HWUA, BO3HMKIA TOJIbKO B XIX B.

dopMUpoBaHNE COBPEMEHHON KJIMHNYECKON MegnLUNHbI Ha4vasioCb TOJIbKO B XIX B,
Korga BO3HMKJ1a NCTopuyeckass HeobxoaMMOCTb B LUMPOKON HAPOOHON MeaAnLUHE U
Oblna NoAroToBIEHA TeopeTnyeckasa n metogonormyeckas 6asa aonsa Hay4yHom
MeanunHel. Beab Tonbko B XVIII B. Ha4ann opopMnaTbCa B CaMOCTOATESIbHbIE HAaYKK
dum3nonorng, aHatoMmusa n buoxmnmms.

Y10 )Ke KacaeTCcs NUCTOKOB OPTasibMOJIOrUun, TO MMeeTCs HeMasio 4OKYMEHTOB
OPEBHUX KYNbTYpP, Ha OCHOBAHMNM KOTOPbIX MOXXHO 3aKI04NTb, 4TO 6BonesHn rnas u nx
nevyeHmne nMmenm ov4eHb bosblloe 3HavYeHne BO BCe BpeMeHa. OT acCcnpo-BaBMITIOHCKOM
KYJIbTYpPbl OCTasaCb KJIMHOMUCb BpeMeHn Xammypanm (2250 neT go H. 3.), B KOTOpou
peyb naget o 6onesHsax rnas. B ceBAWweHHbIX KHUrax ApesHero ErmnTta (1500 net oo

H. 3.) onncaHo 28 6onesHen rnas n ux nevyeHue. B apeBHerpeyeckon MmeguunHe, B
coynmHeHunax FmnnokpaTa (okoso 460-377 rr. 40 H. 3.) Y)Ke UMEKTCA NOMNbITKN AaTb
onncaHue CTPOEHUSA rnasa, ero pasBuTuns n nponcxoxageHusa dbonesHen. MNpasaa, Bce
3TN 0ObACHEHNS C COBPEMEHHOW TOYKWN 3pEHUSA 04EeHb HAaMBHbI U MPUMUTUBHLI. Yepes
400 neT nocne NvnnokpaTta pumckun sBpad KopHenunyc Lenbc (50-25 rr. oo H. 3.)
onncan aHaToMuio rnasa mn 30 bonesHen, U3 KOTOPbIX 13 Noanexxanan XMpyprmieckomy
ne4veHunto. OH BNepBble onuncan KatapakTy. lNocnegHNM y4yeHbIM-MeUKOM IMpeKo-
puMcKon anoxu 6bin Knasaunm MNanex (131-201 rr. Ao H. 3.), CYHNTABLUMNCS CaMbIM
KPYMHbIM TEOPETMKOM aHTUYHOW MeanunHbl. Ero npencrtaBneHmns ob aHaTomMmm rnasa
npocyuwectsoBanan go XVIl B., HecMOTps Ha OWMBOYHOCTb U MPUMUTUBHOCTb €ro
onncaHunin. Tak, Hanpumep, CaMmou rn1aBHOM 4acTblo rnasa NaneH cynTan XpycTanuk,
Ha KOTOPOM, MO ero npencTaB/ieHNsa M, PUKCUPYIOTCA 3pUTeNIbHble BRneYaT/IeHus.

Apabckue Bpaym octaBuam 23 cneymanbHbIX NOAPOOHLIX PYKOBOACTBA MO rna3HbIiM
B6onesHam. CaMbiM N3BECTHLIM U3 3TUX Bpayen bbin Anun-6eH-M3a (XI B.), ero
«MaMaATHaga KHUra ans rnasHolxX Bpaden» Oblla nepeBefeHa Ha NAaTUHCKNIA U
€BPENCKNN A3bIKK U CTy>KWJ1a OCHOBHbIM PYKOBOACTBOM KakK Ana apabckux, Tak n gns
eBponenckmnx spaden nodytn o XVIlI B. Bonpockl nevyeHuns rnas BkAOYEHbI 6bln
Tak>Xe 1 B «KaHOH BpayvebHoro nckyccresa» N6H-CnHbl (ABULEHHBI), KpyNHenLwero
y4yeHoro, punocoda n nosta CpegHen Asun Xl B.



Bekom Bo3poxxaeHnsa optanbmosiornm cymntatoT XVIII Bek, 04HaKo pa3BuTue HayKu
LLUJI0 04€Hb MeJIeHHO, Aa N TOJIbKO B 0b61acTn oTanbMoxupyprumn. KpynHenwmnmm
npencrtasuTenem 3Toro nepuoga boin ppaHLy3Cckuin Bpad dasmanb, NpeanoxXnsLUnim
cnocob onepaunmn 3KCTPaKLMN KaTapakTbl. BoigeneHne opTanbMon0rnm B
CaMOCTOSATEsIbHYI0 ONCLUMUMINHY U CO3[4aHue CreumnasibHbIX Kaenp B yHUBepcuTeTax
rnpowusowsio B Poccum n Ha 3anage no4Ytv ooHOBPEMEHHO. [oAaBNANChL y4eHble-
OKYJIUCTbI, N pa3BUTMEe OPTaIbMOIOrUM MOS0 O4eHb BbICTPO.

B 3TOT Nnepurop NCKIOYNTENBHO Ba)KHYO POJib B Pa3BUTUM 0DTaIbMOJIOrNYECKON
HayKW cbirpann paboTbl Bbigatowerocsi actpoHoMa MoraHHa Kennepa, 3a/10)KMBLUEr0 K
1604 r. oCHOBbl COBPEMEHHOWN 3KCNEPUMEHTAJIbHOM ONTUKW. Pe3ynbTaTbl ero
nccnenoBaHMin ONPoBePriN BEKOBble 3aby)KAEHNS YYEHbIX, YyTBEP)XXAABLLUNX, YTO
OpraHoM 3peHus U CBETOBOCMPUSATUSA ABASETCSA TONIbKO XPYCTananK rnasa.

B 50-60-e rr. XIX B. Ha CMeHy 3MNUpuUYecKon npuLlia Hay4yHasa optanbmonoruvs. Tak,
B 1862 r. CnenneH npennoxun TabnnyHbin meton onpeneneHns oCTpoThbl 3peHns.
®paHc OoHaepe B 1864 r. co3gan CTponHoe yd4eHne o6 aHoManmax pedpakunm n
akkomogauuu. B 1951 r. N'epmaH NenbMronbsL n3obpen opTanbMockon n paspaboTan
OCHOBbI HOBOW HayKW - OU3M00rN4eCKON ONTUKWN. DTOT YYEHbIW, BO3r1aBASABLUNN
Kaenpy pusnku B bepnnHe, caenan MHOro Ana passutma oprtasbmonornn. B
HacTosAlwee BpeMa uMmsa . F'enbMronbua HOCAT KJIMHUKN U UHCTUTYTbl B Pa3HbIX
CTpaHax Mupa.

B 1850 r. kpynHenwnm opTanbmosioroM A. 'pece 6bin1a 0CHOBaHa rnasHasa KJAnMHUKa B
BepnnHe. 3acnyru nepebix opTanbMonoros, n ocobeHHo A. Npede, 04eHb BESTUKMK:
C NMEeHaMW 3TUX Bpa4ven cBa3aHbl Ha3BaHUA onpeaeneHHbIX CAMNTOMOB, METOAOB,
WHCTPYMEHTOB, KOTOPbIMU 1 MO HacTosLee BpeMs NOJIb3YOTCHA OKYJINCTbl BCEX CTPaH.

3Ha4YnTeNbHbIN BKJA4 B pa3BMTue MmpoBon opTanbmonorum B XIX B. 6bis1 coenaH
HalMMK CcooTe4YeCTBEHHUKaMU, y4eHnKamu A. I'pede, ocHoBaBLLUNMU COBCTBEHHbIE
othTanbMonormyeckume wkonbl B CaHkT-MeTepbypre (3. A. FOHre) n Mockse (I'. .
BpayH). B 1862 r. I'. . BpayH Hanncan nepsoe «PyKOBOACTBO K r/1a3HbiM 60Ne3HAM».

B nopeBonOLMOHHOE BpeMS OCHOBaTENAMN OPTaIbMOJSIONMYECKMNX LWKO B HaLLen
CcTpaHe bbinn npodeccopa E. B. Anamiok (KaszaHckuin yHnsepcuTeT), A. H. MaknakoB 1
A. A. KptokoB (MockoBckun yHusepcuteT), B. . JobpoBonbckuin n J1. I'. bennsap-mnHoB
(ydyeHunkn 3. A. KOHre, Megunko-xunpyprunyeckasa akagemus), A. B. leaHoB n A. B. Xoaunk
(Knesckunm yHunsepcuteT), J1. J1. FTmpwMaH (XapbKOBCKUW YHUBEPCUTET) U ap. Bce oHU



OblI NporpeccnBHbIMM 06LWLECTBEHHBIMU AEATENAMN N YHEHBIMU C MUPOBbLIM NUMEHEM,
KoTopble BHeC/n 60/bLON BKAa4 B pa3BUTME oTe4eCTBEHHON opTabMosiornn. 1o A.
H. Maknakos. M. M. Bonkos, A. A. KptokoB - B Mockse; B. . Jobposonbckun, J1. T.
Bennsap-mnHoB - B NeTepbypre; E. B. Anamiok - B Ka3aHu, A. B. IBaHoB, A. B. XoauH -
B Knese; C. C. NlonoBuH 1 gp. Ka>xabl BHEC CBOIO 0110 3HAHWUN, N pyCCKas
ohTanbMoNOrma Havyasna ObICTPO pa3BMBATHLCA.

O4yeHb 60MbLIYI0 POJIb B PAa3BUTUN OTEHYECTBEHHOM O0PTAIbMONIOrMN ChiFpasn: XXypHan
«BeCTHUK opTasnbMoNornn», KOTOpbIK Havyas BbIXOANTb B 1884 r. no nHMUMATUBE
npogeccopa Knesckoro yHmsepcuteTa A. B. Xogunka; Hay4Hble obuiecTBa rna3sHbix
Bpayen, cosfgaHHble K KOHUY XIX B. BO BCEX YHUBEPCUTETCKNX U HEKOTOPbIX
rybepHCKMx ropogax; cmcrematTmyeckme NMmnporosckmne cbesnbl, MpmM KOTOPbLIX BCerga
Obl/IN CEKL UM FNa3HbIX Bpayen; ydacTme pycckux OKyamcToB B MexxayHapoaHbIX
KOHrpeccax optasibM0OJIOros, Ha4ynHasa ¢ 1857 r.

B Hayane XX B. B AOPEBOJIIOLUMOHHON POCCMM HAaCYNTBIBAZINCb COTHU ThICAY CNenbIX,
bonee 1 MAH 60NbHBLIX TPaxoMon. MNpu 3TOM YMCNO rNa3HbIX BpayYen N KOIN4eCcTBO
creuvann3npoBaHHbIX KOeK Bbl1I0 HAUYTOXXHO MasibiM AJ19 TaKon MaccCbl 60/bHbIX. Tak,
B 1913 r. Bo BCcen Poccum 66110 ToNbko 209 cneymannctoB-opTasbmosioros (k 1980 r.
B CoBeTckoMm Cotose - 6onee 15 Thicay). C y4ypexxaeHneM CoOBETCKOro
34paBOOXPaHEHNs CTaJM FOTOBUTbL CNeumnanncToB-opTasbMosoros. LLnpoyaniiasn
ceTb CneunasbHOro NOJIMKIANHNYECKOro o6Cy>XMBaHMNA HacesleHNsa Kak ropoa, Tak n
aepeBHN Npubnnsnna oKyanCToB K Hapoay. [laxke B CaMbIX OTAaNIeHHbIX 061acTax
CTPaHbl BO3HUKAKT MeNLMHCKNE MHCTUTYTbl. HavYanacb cmcteMatmyeckas niaHoBas
paboTa no 6opbbe Cc TpaxomMowm, OCron N APYrMMn pacnpocTpaHeHHbIMN BonesHamun, C
TpaBMaTU3MOM U npodeccnoHanbHbIMK 3aboneBaHnsammn. Bco opTanbmMonornyeckyto
paboTy B CTpaHe BO3rnaBuan BHOBb OTKPbITbIE CNelnasibHbie 0PTabMOJIOrMYeCKme n
TpaxoMaTo3Hble MHCTUTYThI: B MockBe, JleHUHrpaae, XapbkoBe, Opnecce, KasaHu,
TawkeHTe, Alwxabane n gpyrux ropogax (bonee 10 nHctutyToB). OpraHnM3oBaHoO
cebilwe 90 kagpenp rnasHbix bonesHenm B MEAULMHCKUX By3axX.

N3 y4eHbIX-0hTaNbMOJIOroB, co3aaTesienn COBETCKOM O(pTasibMONOrnm, cCaMbiMm
Bblgarowmmmcs 6oiam B. M. OamHuoB (1879-1938) - bt MOCKOBCKUI MHCTUTYT,
npogeccop M. N. ABepbax (1872-1944) - opraHmn3aTop 1 OUPEKTOP
opTanbMOJSIOrNYEeCKOro NHCTUTYTa nMeHn NenbMronbua B Mockse. lpodeccop
JIeHMHrpaackoro MeguUMHCKOro MHCTUTYTa akageMuk B. B. YupHoBckun (1875-1956)
N npodgeccop BopoHEXCKOro MegULUUHCKOro MHCTUTYTa A. . NMoKpOBCKUNA
(1880-1958) 60nbLUYIO YaCTb CBOEN XU3HN NOCBATUAM OpraHnU3aunum naaHoOBON
6opbbbl N0 NMMKBMAALUN TPAXOMbI.



Mpodeccop, agencrentensHbi 4neH AMH CCCP n AH YCCC B. . ®unaTos
(1875-1956), co3paTenb Oaecckoro opTasibMONOrM4€CKOro UHCTUTYTa U
TaNaHTAMBbLIN OPTanbMOXNPYpPr, paspaboTan meTon KepaTonnacTmkm, bnarogaps
KOTOPOMY MO>XHO BEPHYTb 3peHune npmn 6enbmax porosom 0605104KN.

Ycnnunamm 60nbWwon apMnm COBETCKUX 0P TasIbMOJIOrOB M OpraHn3aTopoB
3[paBOOXPaHEHNS No4 HAay4YHO-MeTOANYECKMM PYKOBOACTBOM AMPEKTOPa
MOCKOBCKOIro Hay4HO-UCCNeA0BaTe/IbCKOr0 MHCTUTYTA rNa3Hbix 6onesHen nm.
Fenbmronbua A. B. PocnaBueBa n rpynnsl cOTpyaHukos - I'. . Bonkoson, H. [.
3auenuHon, 3. I'. AioanHon, H. C. 3anueson n A. A. LLlaTknHa, paboTasLluunx nog
PYKOBOACTBOM akageMuka M. . YymakoBa, TpaxoMa Kak MaccoBoe 3abosieBaHue
Oblna NMKBNONpPOBaHa B Hallen cTpaHe yxe B 50-e rr.

B Havane 70-x rr. XX B. Nnepen oTe4eCTBEHHON OTasibMOSIOrMen BCTasa 3ajgada
pa3paboTku achhekTMBHbIX cocoboB Bopbbbl C TpaBMamMum rnas - NPUYNHaAMM
cnenoTbl. HoOBOe NOKoJ1IeHNe COBETCKUX OPTasibMOJIOrOB UCMOJIb30Ba10 ONbIT
OKa3aHWs NMOMOLLKM paHeHbIM B roabl Bennkon OTevyecTBeHHOW BOMHbLI. OCOBEHHO
3HAYUMbIMUM 019 NPaAKTUNYECKON OoPTaIbMOJSIOrUmM TOro BpeMmeHun boiam Tpyasl b. J1.
Monska, M. b. YyTko, B. H. ApxaHrenbckoro, H. A. BuwHesckoro, W. 3. bap6ens, I. E.
TxoMumpoBa 1 gp.

B cBA3M C nosiBIeHNEM A0EepHOro OpyXusa U HaJIM4MeM yrposbl MacCoBbIX JTIy4EBbIX U
TepMmnyecKnx nopakeHum rnas ocoboe 3HavyeHme npmnobpenn paboTel B To Bpemsa 1. U.
JNlebexoBa, I. B. NMpeobpa)xeHCKOro, BbIMOJHEHHbIE NoA4 pykoBoacTBoM b. J1. MNonska.
MapannenbHO BEUCb NCCNefoBaHUSA, Kacalowmecs 0XX0roB rsas nog pykosoacTBOM
H. A. NyrkoBCcKOn B YKPauHCKOM Hay4HO-UCCNef0oBaTe/IbCKOM MHCTUTYTE ria3HbIX
bonesHen n TkaHeBon Tepanuun. B Mockee pa3spabaTbiBaMCb METOAbI AMArHOCTUKIN U
nevyeHunsa otcnomkm cet4atkm (M. KO. PoseHbniom, P. A. Fapkasu). B 70-e rr. XX B. Ha
nepsbIv MJiaH cpenn oTanbMosiorndecknx npobsiem Hapaay C TpaBMaTUYECKNMN
Mopa>keHUsAMM rnas BbIXOOUT rfnaykomMa - Kak 04Ha U3 rnaBHbIX NPUYNH C/1enoThl.
NMpoBOANTCA MaccoBasa AUcCNaHcepmsaumsa HaceneHns, MHNLMaAToOpPoM KoTopon 6bin b.
B. [po-TOKOMOB, OCYLLECTBAATCA NCC/Ie0BaHNA MO N3YYEHUIO MaToNorMm n MeTonoB
ANArHOCTUKN rnaykomel (M. 4. ®pankunH, M. b. Byp-ragT, A. 4. BuneHkuHa, B. W.
Ko3noB u ap.), paspabaTbiBaloTCA HOBble Onepaunm, B HaCTHOCTM Ha
MUKPOXNPYPrnyeCKoM ypoBHeE, rOTOBATCS NpodecCcnoHaibHble Kagpbl. 3a
npoeeneHne pabot B 3TOM 0b6nacTm opTtanbmonorum npoceccopam . . EpoieBcko-
My, M. M. KpacHoBy un A. . HecTeposy 6bisia npucy>xgeHa FlocygapcTBeHHasa npeMus
CCCP.



O TanbMOXNpyprnyeckme oTaesieHnsa N LeHTPblI pa3BUBAOTCA B OTAAJIEHHbIX
pernoHax Poccun: Bo BnagusocTtoke (M. B. 3anko-Ba), B HoBocubupcke (A. A. KoneH),
B KpacHosapcke (M. A. AmuTpues, 1. I'. Makapos), IpkyTcke (3. I'. ®paHk-
KameHeukun), Ceepanoscke (P. X. Mukasnsan), Nepmu (LN. I'. Epwkosny n H. T.
Mronbgenbn), KpacHogape (C. B. OvyakoBckun, H. A. Owko), ActpaxaHu (H. W.
ApTeMbeB) 1 ap.

B aTux npeobpa3oBaHMAX 3aMeTHYIO POJib Cbirpan YyneH-koppecnoHgeHT AMH CCCP,
repon Counanuctmnyeckoro Tpyaa, npoceccop T. . EpolueBCcKnin, co3gasLUni
npencTtaBUTEsNIbHYIO LUKOJY OpTasibMOIOroB. Y4eHuku T. . EpolueBCcKOro Bo3rjiasnnm
Kadenpsbl rnasHbix 6onesHen BO MHOrMX ropofax ctpaHbl: B. . Abpamos B r. IBaHOBE,
A. . Hectepos B Ka3aHu, a 3ateMm B MockBe, C. H. ®efopoB B ApxaHresibCke, a 3aTeM
B Mockse, A. A. bo4dka-peBa B PocTtoBe-Ha-[loHy, C. E. CtykanoB B BopoHexe, H. M. Ca-
BYLUKVHA B YUTe n MHOrune apyrue.

NMpoposxkaa nccnenosaHus, Kotopbsle nposoauauv ero y4yutensa K. A. lOauH n B. 1.
®unatos, T. N. EpoWwIEBCKNI MHOIMO BHUMaHNA yAENA U3y4eHunto npobnem
KepaTonJaaCTUKK U KOHCepBUpOBaHUA porosuubl. T. V. EpoieBckuin 6611 nepsbIM
optanbmonorom B CCCP, ycnewHo npoBOAUBLLNM XNPYPrudeckoe neyeHue
BPOXXAEHHOW rNayKoMbl Y AeTen C NOMOLLbI FOHNOMYHKTYPBLI.

OovH n3 y4yeHunkoB T. U. Epowesckoro, akageMmuk PAMH n PAEH, 4yneH-koppecnoHOeHT
PAH, npodeccop, Nepon Coynannctunyeckoro Tpyna C. H. depopos (1927-2000)
3aHMMaeT ocoboe MecTo B UCTOPUKN HE TOJIbKO COBETCKOW, HO 1 MNPOBON
optanemonorunn. C. H. Penopos gas nMnNysibC Pa3BUTUIO CPa3y HECKOJIbKMNX
HanpasneHunn, 6e3 KoTopbIX HEMbIC/IMMa COBpeMeHHada o Tanbmonormsa. OH
Crnoco6bCcTBOBAsT LUMPOKOMY PacnpOCTPaHEHNIO B HaLLEN CTpaHe 1 3a pybe)xxom
onepaumm No UMMNIaHTaumMm NCKYCCTBEHHOr 0 XpycTasnkKa rnocsie yaaneHns
KaTapaKTbl, yCOBEpPLUEHCTBOBAJ 3Ty onepauunto n caenan ee maccosoun. Tpyabl C. H.
depopoBa rno npobnemam KepaTonpoTe3nNpPoBaHUSA, r1ayKoMbl, aTPOUIA 3pUTESIbHOIO
HepBa, BUTPeOpPEeTUHAIbHON XNPYPrum CTaan KNacCUKom MUPOBON OopTasibMOJIOrUn.
OH - OCHOBOMOJIOXXHUK pepakKLMOHHON N NIAa3epHON XUPYpPrum B optasbmosiormu. B
COBETCKUI nepuoa npu becnnatHoOM MegNLMHCKOW MOMOLLWN B KJIMHUKE, KOTOPYIO
Bo3rnasnsan C. H. ®egopos, nponsBoansan okosio 600 onepaumnin B AeHb.

B koHue 1985 r. B CCCP gng 6bicTporo n aoeKTUBHONO BHEAPEHUS NepenoBbIX
TEXHOJI0rnm BbINnN Co34aHbl MeXOoTpacsieBble HAYYHO-TEXHNYECKNE KOMIMJIEKCHI B
pa3HbIX 06/1aCTAX HAayKU U OoTpacsax npomMblwneHHocTu. C. H. ®enopos Bo3rnasuin
MeXXO0TpacsieBON Hay4YHO-TexHU4Yeckmum komrsiekc (MHTK) «Mukpoxmpyprus rnasa»,



KOTOPbIN B HacTosILLee BPEMSA HOCUT ero nms, opraHmsosasn B 12 ropogax Poccun
hunnnanel, CTaBwne LLEHTPAMN MUKPOXUPYPIrUN B PErMOHAX.

CnenyeT OTMETUTb, YTO MOCTCOBETCKUIN NMepmnog B NCTOPUN Pa3BUTUSA OPTaIbMOSIOrnn
XapakTepusyeTcsa psnomMm ocobeHHocTen - ocnabnm CBa3mM € Konsneramu ns pecnybamk
obiBwero CoseTckoro Coto3a, B POCcCuio «BOpBaIMCbh» MOLLHbIE 3apybeXXHble (hupmsbl,
3arnoJIoHNB hapMaLEeBTUYECKNI PbIHOK AOPOrMMK JIeKapCTBEHHBbIMW NMpenapaTamu,
KOHTAKTHbIMN JIMH3aMMN, O4KaMUN; BO3HUKJIA 0OLLIMPHAsa CeTb MENKNX YaCTHbIX KJIVHUK.
B HOBOWM cMcTeMe opraHusaunm 34paBoOOXPaAHEHNS 3HAYNTENbHbIN yuepb 6bin
HaHeceH NpodnIakKTNYeCKoOn HanpaBJeHHOCTN MeAULNHbI, B TOM 4YucCse B
opTanbmonormm. HecMoTps Ha 3TO, pa3BUTME HaY4YHbIX NCCNEe0BaHUN U cO3faHune
HOBbIX XUPYPrU4eCKNX TEXHOJIOM NN NMPOAOJIKAETCHA: COBEPLLUEHCTBYETCA METOAMKA
NPUMEHEeHNS yabTpa3ByKa Npu onepaunsax Ha rnasy; codfgaHa TEXHONOrNS Na3epHoro
yhanleHns KaTapakTbl C BBEAEHMEM B NOJIOCTb I1a3a 3/1aCTUYHbIX XPYCTa/IMKOB 4Yepes
HebosblKne pa3pesbl, He TpebyLwre repMeTrsaLmn nx WeaMn. PaHHAS AnarHocTUKa
rnaykKoMbl CTasa peasbHOCTbO bnarogaps UCnosib30BaHMIO COBPEMEHHbIX TEXHOIOM NN
nccnefoBaHMs rnasHoOro AHa Npu CKaHupytowen sasepHom opTasibMOCKOMNUN U PEHT-
reHoTomorpadguu.

YyeHble NpoBOAAT MCCNEeOO0BaHUSA C Liesblo U3y4YeHuns npobriemMbl ayTOTKaHEBbIX
KOH(JINKTOB, BO3HUKAOLWMNX BHYTPU ra3a Npu HEKOTOPbIX BPOXKAEHHbIX U
npnobpeTeHHbIX 3aboneBaHuax. NoaBAATCA Ka3aBLmMecs paHee haHTaCTUYECKUMN
NMPOEKTbI Mepecaikun ceT4aTKM, BXXKUBIEHNSA 3JIEKTPOAOB B 3aTbIJIOYHbIE J0JIN KOPbI
FOJIOBHOIO MO3ra C Liefiblo Co34aHnsA 0cob0ro a/IeKTPOHHOr0 3peHns 6esHanexHo
cnenbiM 601bHBLIM. [1py 3TOM B Ka4yeCTBe pPeLEenTOpPOB CBeTa M NPOBOAHMKOB
NOrJoWEeHHON (DOTOSHEPT UM UCMONb3YIOT YbTPAa3BYKOBbLIE AATHUKMN U
TeNeBU3NOHHbIE CUCTEMBI.

HACTb |

AHATOMUSA N dU3NONOTNA OPITAHA 3PEHNSA CBA3b OPFAHA 3PEHUSA C
LLEHTPAJIbHOW HEPBHOW CUCTEMOW N OPTAHA3MOM B LLE/IOM

NNMTABA 1



AHATOMO-®WN3UNONTOrMYECKUN OYEPK OPIAHA 3PEHUSA O 3PUTEJIbHOM
AHANTN3ATOPE

3pI/ITeJ'IbHI:>II7I aHaJIn3aTop COCTOUT U3 TpeX OTAEJIOB:

1) nepudepnyeckoro, peLenTopHoOro;

2) NnpoBOAALMNX NyTeENn,

3) NOOKOPKOBbIX N KOPKOBLIX LIEHTPOB. Mepudeprnyecknii oTaen 3puTesibHOro
aHasM3aTopa NpelcTaB/ieH CEeTYaTKOM, B KOTOPOI CBETOBasi S3Heprua npeobpasyeTtcs
B HepBHOe BO3by)xaeHne n ganee nepefaeTcs Mo HEPBHbLIM MyTSAM B LLleHTPaJlbHbIN
OTAEN 3PUTENLHOI0 aHasM3aTopa - K 3aTbIJIOYHOW [0/1€ KOPbl FOJIOBHOIO MO3ra, rae u
BOCMPUHMMAETCS Kak 3pUTesbHbIN 06pas.

Fna3Hoe A6/10K0 OTHOCUTCH K YNCY OANCTAHTHbIX PeLEenTopOoB, NO3BONAOLLNX
OpraHnU3My BOCMPUHMMATb BO3AENCTBME OKPY>KAIOLLEro MMpPa Ha paccTossHUK. K
OVNCTaHTHbIM peuenTopaM NMpuUHagnexaT Tak)Xe opraH ciyxa u opraH oboHaHMS.

OpraH 3peHns CoOCTOUT M3 r1a3Horo 96,710ka 1 OKpy>XaroLWmMxX ero BCoMoraTesbHbIX
opraHos. na3Hoe 5610K0, ABNAACH Nepndepmnyeckon YacTbio 3pUTESIBHOIO
aHanm3saTopa, obecneymBaeT BOCNpUATME (POPMbI, BEIMYNHbI, HarMpaBieHUs
OBV)XEHNS, YOANEeHHOCTW, MPOCTPAaHCTBEHHOr0 COOTHOLLEHUS U CBOWCTB NMPeaMeTOB;
aHa/IM3 CBETOBOIr0 N3MEHEHUS OKPY >KaloLlen cpeabl U GOpMUPYET 3pUTESIbHbIE
owyuieHmsa n obpasbl.

Bonbllasa YacTb MHDOPMALIMN O BHELLHEN cpede MoCcTyrnaeT Yepes opraH 3peHus.
3puTenbHOe BOCMPUATME MO3BOJISET COXPaHATbL U NOAAEPKUBATL MO3bl U Apyrue
CJI0XKHbIE KOOPANHNPOBAHHbIE MPOLLECCHI.

Taknm 06pa3oM, BECb OKPYXKaoLWMin MUP NO3HAETCHA YENI0BEKOM C MOMOLLbIO OPraHoB
4yBCTB, OAHUM U3 KOTOPbIX ABNAETCA OpraH 3peHuns. a3 gaeT BO3MOXHOCTb
MOJIHOLLEHHO No3HaBaTb MUP. MNocpeacTBOM 3pEHUS Mbl NMOJIYHYAaEM O BHELLIHEM MUpe
6osiblle 3HAHUIN, YeM C NMOMOLLIbIO OCTasIbHbIX OPraHOB YyBCTB, BMecTe B3aTbIX. OT 4/5
10 9/10 nHdopMaunm NOCTyNnaeT YeSIOBEKY Yepes opraHbl 3peHus.



OpraH 3peHns Ba)KeH /11 BU3YaJIbHOr0 U3YYEHMS HE TONIbKO 3E€MHbIX SABAEHUIN, HO U
KOCMOCa. B oT/im4mne oT Apyrmx opraHoB YyBCTB, a3 popMmMpoBasICs Kak nog
BJIMSTHUEM »XXUN3HWN Ha 3eMJie, Tak U Nojd BO3AEeNCTBMEM KOCMUYECKNX Nyyein. MosTomy
rnas 4yesioBeKa - € AMHCTBEHHbIN 13 OpraHOB YyBCTB, MO3BOJISIOLNA KOCMOHABTY
OpPUEHTNPOBATLCSA B KOCMOCE.

HeyamBuTenbHO, YTO BCsIKOe 3abonieBaHmne rnas, Befyliee K CHUXKEHUIO 3peHns 1 TeM
bosiee K crenoTe - OrpoOMHOE HecYacTbe Aa YyenoBeka. bonee Toro, oHo
npnobpeTaeT onpenesieHHYo 00LLEeCTBEHHYIO 3HAYMMOCTb, TaK KaK BbIKJIlOYaeT Nopom
elle 4oCTaToOYHO MOJI0A0ro, 30pOBOro U paboTocrnocobHOro YenoBeka U3 TPy OOBOM
neaTenbHOCTW.

[MomMrMO 3TOro, rna3 Hepenko oTpa)kaeT COCTOAHME BCEero opraHnM3mMa 1 B yKa3aHHOM
CMbICJ1e dBNAeTCA HeE TOJIbKO 3epKaJioM OYyLlin, HO U 3epPpKaJiOM NMaTos10I i, bonesHen.
NMeHHO rnas cay>xumTt ogHUM u3 Hanbonee APKUX OOKa3aTeJIbCTB NMaBJIOBCKOIo
nos1oXKeHMA O LLeJIOCTHOCTW OpraHn3ma.

BoNbWMHCTBO rnasHbiX 3aboneBaHnn npencTaBnsaoT cobom NposaBneHns
pa3Hoobpa3HbIX 06LLMX NATONOrMYEeCKMX NPOLLECCOB, @ HEKOTOPbIE N3MEHEHMSA OpraHa
3pEeHNA NO3BONAIOT CYAUTb O COCTOSAHUMN OpraHn3Ma B LLeJIOM N ero OTAEe/IbHbIX
opraHoB 1 cucteM. OpraH 3peHus TeCHO CBS3aH C rOJIOBHbIM MO3rOM. 3pUTESbHbIN
HepB - e4UHCTBEHHbIN N3 HEPBOB, AOCTYMHbIA MPUXXWU3HEHHOMY BU3YaJlbHOMY
HabnogeHuo, a cet4aTaa 060s104Ka - MO CyTWM Aena YacTb MO3ra, BblIHECEHHAs Ha
nepudgeputo. OTcroga No COCTOAHUIO 3pPUTENBHOINO HEpPBA, CeTYaTKMN, ee CoCcynoB
MO>XHO B onpefeneHHon CTeNeHn CyanTb 0 COCTOAHMKM 000s104€eK, BelecTBa Mo3ra u
€ero cocyaucTton CUCTEMBI.

OpraH 3peHns nrpaeT BaXkHYy0 pPoJib HE TOJIbKO B MO3HAHMW BHELLHEro MMpa, HO 1 B
pPa3BUTUM OpraHnU3Ma B LI€JIOM, Ha4YMHas C Neprmoaa HOBOPOXKAEHHOCTW.

[eno B TOM, 4TO rnas - BaXKHenwwasa CoCTaBHadA 4YaCTb TaK Ha3blBaeMon ONTUKO-
BeretatusHon (OBC) nnu potoaHepreTndeckom cuctemol (P3C) opraHmsma: rnas -
rmrnoTanamyc - runogus. Nnas HeobxoaAMM He TONbKO A9 3peHUs, HO U ANA
BOCMPUATUA CBETOBOM SHEPrun Kak Bo3byantens HemporyMmopasbHOW aKTUBHOCTU
rmnoTanamyca u rmnocmsa, NOCKOsIbKY CBETOBOE pa3aparkeHne Bo3byxaaeT He 04HN
NINLWb 3pUTEeSbHbIE LLEHTPbI, HO LLeHTPbl MEeXXYTO4YHOro Mo3ra - ero rurnoTtaJsiaMo-
rmnogusapHbI annapar.



Bnarogaps ctTumynunpylowemMy 0encTBUIO CBETa Yepes rnas Ha runodus Bo
BHYTPEHHEN cpefe opraHn3Ma rnosiBJAITCA FOPMOHbI pAAa SHAOKPUHHbLIX XKeJsle3:
rmnogunsa, Hagno4Ye4YHMKOB, LWMTOBULAHON, MOJIOBbLIX N APYruX xenes. [lokasaHa
BO3MOXXHOCTb Pa3BUTUA psda BereTaTUBHbIX CAMATOMOB N CUHOPOMOB, C O4HOW
CTOPOHbI, B CBA3M C NaTosiornemn ncxogHoro nyHkta ®3C - rnasa, a c gpyrom -
BC/IeACTBME MOPaXKEHUS ee LeHTpasibHoro otaena. OKynoBe-retaTuBHasg cuctema
(OBC, ®3C) aBnsaeTcsa CaMblM KOPOTKUM U3 BCEX M3BECTHbIX NyTen, CBA3bIBAOLLNX
LeHTpaNbHbIN PErynaTop-Hbi annapaT BereTaTUBHON HEPBHOW CUCTEMbI C BHELLUHEN
cpenon, BOCMPUHMMAIOLLIMX ee BO3OEeNCTBUSA B BUAE JIYYNCTOWN SHEPrUn.

HoBOpPOXOEHHbLIN HY)XAAEeTCA B COBEPLUEHHOW M BbICTPON aganTaumm K BHELLHUM
YyCNOBUAM 0151 MPaBUJIbHOI0 Pa3BUTUSA U POCTa, 4TO B bosblwen mepe 0byCcnoBneHo
Bbe3synpeyHbIM PyHKUMoOHMpoBaHUeM ®IC. HeobxoanmMocTb B BbICTpOM aganTauum
BeOeT, npexnae Bcero, Kk Hanbonee 6biICTpoMy HOPMMPOBAHUIO 3PUTESIBHOIO
aHanusaTopa. PocT v pa3sutume rnasay pebeHka B OCHOBHOM 3aBepluaeTcs K 2-3
rogam, a B nocnegytwowme 15-20 net rnas nsaMeHAeTCsa MeHblle, 4YeM 3a nepsble 1-2
roga.

(NaBHbLIM YCJ/IOBMEM Pa3BUTUA ra3a aBadeTCcs cBeT. VI3BECTHO, YTO MOBEPXHOCTMU
3eMnn JOoCTUraKT Jly4Yu cBeTa C AJINHON BONHbLI 799,4-393,4 HM. na3 4yBCTBUTENIEH
MMEHHO K YKa3aHHOMY Anana3oHy OJINH BOJIH. MaKCMMyM SCHOro BUAeHUSA rnaasa
HaXOAUTCA B XXeJITO-3eJIEHON YaCTn CNeKTpa C AJIMHOW BOJIHbI 556 HM.
YnbTpaduoneToBblie y4Yn MOXXHO BUOETb, €CJZIN OHU UHTEHCUBHBLI. OrpaHn4yeHo
BOCMNPUATUE M1a30M U MHDPaKpaCHbIX Jiyden ¢ annHon BosiHbl bonee 800 HM,
MOCKOJIbKY Ny4n € bosblien OJIMHON BOJIHbI Tak)Xe MoraowatTca cpegamm rnasa.

2BOJKOUNA OPIAHA 3PEHUA

B xone hmnoreHeTM4eCKOro pasBuTMS OpraHn3MoB Mo BANSHUEM YCJI0BMIA BHELUHEN
cpefnbl opraH 3peHus npetepnen 6onbwmre nameHeHns. 13 NPUMNTUBHOIO OpraHa
3pEHMNSA, KOTOPbIA COCTOUT U3 CBETOYYBCTBUTENbHbLIX KNETOK, pacnosiaratoLmnxcs B
HapPY>XHbIX MOKPOBAaxX OpraHnU3Ma, OH NPeEBPATUIICS B CJIOXKHbIV 3pUTEbHbIN
aHaNM3aTop BbICLUMX MO3BOHOYHbIX.

Y>xe HEKOTOPbIM OQHOKIETOYHbIM XXVUBOTHbLIM N PAaCTUTEJIbHbIM OpraHM3MaM npucyllia
CBETOYYBCTBUTEJIbHOCTb: PpearmpyeT BCA NpoTona3mMa. Y pacTeHUn peakums Ha CBeT



Bblpa)kaeTcCs B MNOJIOXKNTENIbHOM resinoTponmnsme. Bcem n3BeCcTHO, Kak B Te4eHne OHA
noBopaymBaeTCsa K COJIHLLY FOJIOBKa NOACOJIHEYHUKaA. Y 6aKTep|/||7| 3Ta peaKuus
nposABNAeTCH B oTpUuaTeslbHOM POTOTPOMNMU3ME: Pa3MHOXKEHNE KYJIbTYP 6aKTep|/||7|
ocobeHHO SHeprn4yHo B Tex MecTax Yallek lNeTpun, KoTopble 3aTeMHEHbI 6yMa>KKaMI/I,
HaKJ1IeeHHbIM Ha KPbILLUKY.

B npouecce 3BOIIOLMOHHOIO Pa3BUTUSA Ha NOBEPXHOCTUN CONPUKOCHOBEHMSA OpraHnusMa
C BHellHeWn cpefon BO3HUKAIOT CBETOYYBCTBUTESIbHbIE KNeTKU. MpocTenwmnn sua
opraHa 3peHunsa BCTpeyaeTcsa y AOXKAEBOro YepBs. DTO aNuUTeNnanibHasa KieTka,
coeiMHEeHHas C HEPBHbIM BOJIOKHOM. HepBHOe BOJIOKHO nepepaeT Bo30OyxaeHne
KNeTKN HEPBHOMY Y3J1y, pa3pa>KeHne KOTOPOoro Bbi3biBaeT ABUraTesIbHYI0 peakLuuto
XXNBOTHOro. CBEeTOYYBCTBUTEJIbHbIE KJIETKN Y LOXXOEBOr0 YepBsA paccesHbl No BCEN
NMOBEPXHOCTW Tesa cpelun KNeTok anngepmuca. Y bonee passBuTbIX OpraHU3MoB
CBETOYYBCTBUTEJIbHbIE KJIETKN KOHLEHTPUPYIOTCA B onpenesieHHbIX MecTax. B rnasy
NUABKW, HanpuMep, oHN obbefnHeHbl B rpynnbl N0 5-6 KAeTOK, HO elle fiexaT B
OOHOM MNOCKOCTU C MOKPOBOM TeJla N TOJIbKO C BHYTPEHHEN CTOPOHbI
OTrpaHU4YNBaAOTCSA MPOCSONKON TEMHOIO NUrMeHTa B hopMe Yaluedku nnuv bokana.

HanbHenwwee yCcnoXXHeHNe opraHa 3peHns NpuBoAUT K NepeMeLLeHno 3pnuTenbHbIX
KNE€TOK C MOBEPXHOCTU anugepmuca Braybb. MoaBnaoTca 3puTesibHble yraybneHums
nnu AaMKn. Takme rnasa BCTpevarTCa y MOPCKUX 3Be3 N YINTOK. B rnasax Mopckon
3Be34bl MOXKHO Y>Xe BUAETb HavyasIbHYIO CTPYKTYPY HENPOSINUTESINSA, KOTOPbLIN
obpalleH cBeTOBOCNPUHMMAIOWMNM KOHLIOM K CBeTY. HepBHble BOJIOKHA, oTXoAsLwme oT
CBETOYYBCTBUTEJbHbLIX KNETOK - Mpoobpa3a byayuien cet4aTkn - cobmpatotcsa B o4NH
LWMPOKUIA N pbIXNbIA TSX. C NOBEPXHOCTU rnas nMmeeT popmMy AMKU, KOTOpas NMoKpbITa
MOKPOBHbLIM 3nnTeNneM. Yncno «3puTesibHbiX» KNeTOK B Hen aocturaeTt 20-25.
Mopckue 3Be3bl U YJINTKN HE TOJIbKO Pa3sIM4HO pearupyroT Ha CBET U TEMHOTY, Kak
[0XXOEeBOW 4YepBb, HO CNOCOOHLI pa3nn4yaTb U HanpasJsieHne cBeTa.

O6pa3oBaHMe BXOLHOro OTBEPCTUS A1 CBETOBbLIX JIyYEN U pacLUMpPeHME NOJIOCTH,
BbICTJIAHHOW «3pUTENbHLIMUY» KNEeTKaMun, MPUAaT rnasy nysbipeobpasHyto opmy,
Kak, HanpuMep, y KoJib4aTbIX YepBei. Y KoJibY4aTbIX YepBei CBETOBOCMPMHMMaOLLME
KOHLIbl peLLenToPHbIX KJIETOK TakK XXe, Kak Ny YIUTOoK, obpalleHbl K CBETY, HO Mo
CpaBHEHMIO C r1a3aMn yINTOK y HUX OTMevaeTcs bosiee 4eTkoe oTpa>keHue oT
aNnAepManbHbIX KETOK COCeAHEN TKaHW. MosoCcTb rna3a 3anosiHeHa NPo3payvyHoON
MacCCOW, B KOTOPOW MOXXHO BUAETb NPOTOTUM CTEKNOBUAHOIO Tena. Ha 3ToM ypoBHe
Pa3BUTUS FNa3 - He TONIbKO OpraH CBETOOLYLLEHNS, HO U OpraH BUAEHUS (hOpPM.



Bo BCex onmMcaHHbIX Bblle rjasax cBeToollyllatowine KoHueBble alrrnapaThl
CBEeTO4HYBCTBUTEJIbHbLIX PELLENMTOPHbLIX KNETOK HaMnpaB/ieEHbl HAaBCTpPeYyy rnornagalowemy
B r1a3 CBeTYy. Takown Tun rnas HasblBaeTCs KOHBEPTUPOBaAHHLIM.

B npouecce dmnoreHeTU4eCKoro npeobpasoBaHUs opraHa 3peHns BO3SHMKAEeT rnas, B
KOTOPOM CBETOOLLYLIatoLMe KOHLIEBbIE anmnapaTbl MOBEPHYThI OT CBeTa. Takol Tun
rna3a Ha3blBaeTCA MHBEPTUPOBAHHbLIM.

MonnocCK, CTOAWNA eLe Ha HU3KOW CTYNeHn PUIoreHeTUYeCKon NecTHNLbI, yXXe
obnagaeT TakKuM NHBEPTUPOBAHHbLIM raa3oM. Ero rnas HanomMmHaeT raas BbICLINX
XXNBOTHbIX. B rna3y monntcka nmeetcsd o060CobNeHHbIA C/ION MMTMEHTHOM0 aNNTEeNus,
K KOTOpOMY 1 obpalleHbl BOCAPUHMMatOLWMe CBETOBOE pa3apa>KeHne KOHLU b
pPeuenTopHbIX KeTOK. B rna3ax MosilloCKa NoABASETCA Tak)Xe npocTenwas
npesnomMasaowas JMH3a. Y BbICLUUX XXUBOTHbIX B CBA3U C pa3BUTUEM BbICLUMX OTOESIOB
rOJIOBHOI0 MO3ra LeHTpaJibHbI OTAEN 3pUTESIbHOro aHaln3aTopa nepemMeLlaeTcs B
Kopy 6onblimnx nonywapuin n npnobpetaeT CNOCOBHOCTM K TOHYaNLWEMY aHaNN3y U
CuHTe3y. OQHOBPEMEHHO NMPONCXOONT COBEPLUEHCTBOBAHME r1a3a Kak ONnTUYeCKoun
CnUCcTembl.

PA3BUTWUE INTA3A HYEJIOBEKA

OpraH 3peHuns npeTepnen 3BoJIOLNI0 B X04e (PUI0reHeTUYEeCKOro Pa3BuUTUS XXMBbIX
CyLLEecTB, Nponas nyTb OT FPYnMbl CBETOYYBCTBUTENbHbIX KNETOK, CNOCOOHbIX
OT/INY4aTb TOJIbKO CBET OT TEMHOThI (KaK Y 00>XXAEBOIr0 4YepBs), A0 TaKOro TOHKOrO,
CJI0OXKHOr0 1 CNeunanm3npoBaHHOro opraHa, Kakum sBAsieTCs rnas YyesioBeka.

3a4aTKM rnas nosaBaslTCAS 0AHOBPEMEHHO C 3KTOoAepMaibHOW Bopo3akon (ewe o
obocobneHns mosroson Tpybkn) BCKope nocse onaonoTeopeHusa anua. Mo 6okam ot
cpeaHen NMNHUKN 3KTOo-AepMasibHoM 6opo3abl, Ha BEpPXYLUEYHOM ee KoHuUe, obpa3ytoTcs
nBe AMKu, obpalleHHble AHOM NPSMO BHU3. DTO N eCTb byayuime rnasa.

Mpwn 3aMblkaHUK SKTOAEPMasibHOM BOopo3abl B MO3roByto TPybKy Ha MecTe SMOK
obpa3yoTcsa BbINAYNBAHUSA CTEHKU MEPBUYHOMO MO3rOBOIr0 My3bIps, KOTOPbIe
npuHUMatloT 6okoBoe HanpaBaeHne (Ha BTopon Hepene yTpobHoum Xun3Hu obpasytoTcs
TaK Ha3blBaeMble NEPBUNYHbIE M1a3Hblie Ny3blpy - CTaAns NEPBUYHOI0 rN1asHoro
ny3bips). MNonocTb nx coobuaeTcsa C NONOCTbO MO3roBon TPyOKN 04eHb KOPOTKOWM,



BHa4asie nosion HOXXKOW.

NMoBEpPXHOCTb Ny3blpen NMOKPbITa 3KTOAEPMOWN, HA KOTOPOW B JasibHENLLEM NOABASAETCSA
yTOJILLeHNE - 3a4aTKN XpyCcTanunkoB. 1o Mepe pocTa 3apoibilla cTagnusa NepBnuYHOro
rNa3HOro nysblps CMeHAETCS CTaanen BTOPMYHOIO r1asHoro ny3bips, WM r1a3Horo
bokana. ObpasoBaHMe ero NPOUCXOANUT BCNeACTBUE aCMMMETPUYHOro pocTa
nopcasibHoM 1 6OKOBbLIX YHaCcTeN N OTCTaBaHMA B POCTE HUXKHEN U NepefHen yacTen
MepBUYHOrO M1a3HOro Ny3bips, 4TO BeAeT K 06pa3oBaHUIO BAABIEHUSA, KOTOpoe
Ha3blBa€TCA 3apobllLeBON Wesnblo. Yepes Hee B N0NIOCTb r1a3Horo 6okana BpactaeT
Me3sozepma. K KOHLY nepBOoro Mecsita yTpobHomM XX13HW 3apobilleBas LWeib
3aKpblBaeTCs. He3apacTaHue ee No BCeN ASIMHE UKW Ha OTAEJIbHbIX y4acTKax
ABNSETCA rNaBHOWM NPUYNHOW TE€X aHOMAIM Pa3BUTUSA, KOTOPbIE N3BECTHbI
KIMHNYECKN KaK KOJI0b0oMbI (AedeKTbl) pa3/InyHbiX YacTen COCyaANCTOro TpakTa,
3pUTENbLHOro HepBa N Ap. MNasHon 6okan nmeeT ABOMNHYIO CTEHKY (OBYC/ONHbIE).
Hapy>XHble TMCTKN Npeobpa3yoTCca B MUIMEHTHbIA 3NUTENNN CeTHaToK, 13
BHYTPEHHMX pa3BMBalOTCHA COBCTBEHHO ceT4aTble 060/104KN, pafy>KHasd U peCHNYHas
4acCTuK CeTYaTOK BO3HMKAKOT 13 NpopacTaloLlmx BNnepean XpyCcTajamKoB KpaesB rnasHbiX
boKasioB. BHyTpeHHMEe CTEHKN NMy3blpen 06pa3yloT TakKe CTEKN0BUAHOE Teno.

(Nna3Hble BOKanbl OKPYXEeHbl Me3eHXUMON. NocneaHsasa Yepes 3apoablLEBYIO Lenb,
NMEIOLLYIOCH B HUXKXHEN YacTu Ka)Kgoro n3 6okanos, BXOAUT BHYTPb MX, 06pa3ys
apTeputo CTEKJIOBUAHOIO Tesla N COCYyAUCTYI0 CYMKY XpyCTaJiMka, KOTOpble Ha NATOM
Mecsaue YTPOoOHOM XXN3HW (CoCcyabl CTEKNOBUAHOINO Tesla Ha4YMHAoT ucyesaTb), a Ha
celbMOM - [eBATOM MecsLle ncyesaeT apTepus CTEKJIOBUAHOIO Tena n
OLHOBPEMEHHO peayumpyeTcsa cCocyancTaa CyMKa XpycTannka. MeseHxnmanbHoe
NPOUCXOXAEHNE UMEIOT TaK)Xe CKaepa, porosuua (B obpasoBaHum nocnegHemn
y4acTByeT, KpOMe TOro, Hapy>xHasa 3KToAepMa) N COCyaUCTbIV TPakT rnasa. B
Me3eHXMMe, NMpopacTaoLen Mexay 3KTOAEPMON U XPYCTaJIMKOM, NOSABASAETCA Wesb -
nepenHAa Kamepa rnasa. lNepeoHasa kaMepa B BUAE Y3KOW LWeNn MexXay 3a4aTKOM
pafy>XXKnN N poroBuLLEeN NOSABASETCA HA NATOM MecsLle YTPOOHOM XU3Hu. U3
HEeNMMrMeHTUPOBAHHOIO 3NUTENINA MJIOCKOW YaCTU LUINapHOro Tesia HavynmHaeTCs
obpa3oBaHue 3KToAepMasibHOr0 OCTOBA CTEKJ/IOBUAHOIO Tesia, KOTopoe 1 3anofiHgaeT
NONIOCTb rJla3a Ha BOCbMOM - AEBATOM Mecslax SMOPMOHasIbHON XXN3HU, Kak bObl
BblTeCHAS 3MOpMOHanbHOEe CTeK/I0OBUAHOE Teso.

Yepes 3apoabllleBylo LWesib ceTY4aTKa 0CEeBbIMU LNNHAPAMN FaH-TMO03HbIX KJ1€TOK
CBsi3aHa C HOXXKOWM r1a3HOro ny3blps, KOTopas BNOCAeACTBUN NpeBpaLlaeTcs B
3pUTesIbHbIN HEepB.



Takum obpa3om, sM6pMOHasIbHOE pPa3BUTME IJ1a3a [0Ka3bIBAeT yXKe BbiCKa3aHHoe
MOJIOXKEHME O TOM, 4YTO OH SABJISETCS MO CYLLEeCcTBY Nepndepmnyeckoin YacTblo
rOJIOBHOIO MO3ra.

AHATOMWYECKOE YCTPOWUCTBO OPIrAHA 3PEHUA

Ona ynobcTtBa U3yYeHUs opraH 3peHnst MOXKHO pasaennTb Ha TPU YacTu:

1) rna3Hoe 9610KO0;

2) BMecTuauule rnasa v 3alWmnTHbIM annapaT - opbuTa n Bekuy;

3) NpuaaTKW rnasa - ABUraTesibHbIA U C/Ie3HbIA annapaT. BMmecTuanweMm rnasHbix
A6710K ABNAIOTCA KOCTHbIE BNagWHbl JINLEBOro Yyepena - raasHuubl (opbuTbl). 310
napHoe obpasoBaHue B BUAe yrnybneHun B nepegHen 4yacTu Yyepena, HarnoMmnHamLwmx
yeTblpexrpaHHble NMpaMnabl, BEPLUNHbI KOTOPbIX HarpaBieHbl K3a4M U HECKOJIbKO
BOBHYTpPb. O6beM rnasHuubl B3pOC/I0ro YesiloBeka coctasnseT okoso 30 cm

. FnybuHa opbuTtbl Konebnetca B npenenax 4-5 cm, BepTuKasbHbIA pa3Mep paBHAETCA
B cpenHeM 3,5 cM, ropm3oHTasbHbIn - 4 cM. OQHAKO TakuX pa3MepoB riasHuub
pocTuratoT K 8-10 neTHeMy Bo3pacTy. XapakTepHble 0COOEHHOCTU rasHuy,
HOBOPOXXOEHHOI0 - NpesbllleHne ropn3oHTasIbHOro pa3Mepa Haf BEPTUKaAJIbHbIM,
MeHbLlas rnybnHa opbuT n MeHbLLaa KOHBEPreHumsa nx oceun, 4To co3gaeT rnopown
BUONMOCTb CXOASALLErocs KOCoraasus.

B rnasHunue pasnunyaloT YeTbipe CTEHKU: BEPXHIOK, BHYTPEHHIO, HUXKHIOHD,
Hapy>Hyt0. OHM 06pa3oBaHbl CEMbIO KOCTAMU NMLEBOro Yepena. Hanbonee npoyHas
N3 HUX HApYy>XHas - OHa ToJiWe APYINX N FPAaHUYNT C OKpY>KatoLen cpenon.
OcTanbHble CTeHKU r1a3HuLbl C/Iy>KaT OAHOBPEMEHHO U CTEHKaMU NMpUAaTOYHbIX
MOJIOCTEN HOCA: BEPXHASA - HUWKHEWN CTEHKOM TOOHOM Na3yxun, HUKHASA - BEpPXHEN
CTEHKOW raMoOpOBOMN NOJIOCTU, BHYTPEHHASA - BOKOBOM CTEHKON peLleTyaToro
nabupuHTa. MaTonorm4yeckoe COCTOAHMUE Ha3BaHHbIX MOJIOCTEN HEPEAKO NEXUT B
ocHoBe 3aboneBaHWin rnasHULbl N rnasHoro s6noka.



B rnasHunue nmeroTCs ABa OTBEPCTUSA: 3pUTE/IbHOE - Yepe3 Hero B NoJIOCTb Yepena
BbIXOAUT U3 rfa3a 3puTenbHbI HEpPB, @ B 0pbuTy BCTynaeT rnasHas aprtepus,
0TXO04ALLAas B NOJIOCTb Yeperna OT BHYTPEHHEN COHHOW apTepuun, N Kpyrioe - yepes
Hero NPoOXoAuT BEpPXHEeYeloCTHOM HepB (BTopas BETBb TPOMHUYHOIO HEPBA); @ TaKxXe
ABe LWenu: BepxXHersa3sHU4Has n HUXXHernasHu4Has. locnegHaa coeguHsAET rnasHuuy
C KpbIJIOHEDHOW SIMKON, Yepes wWesb nayT HUXHeopbuTasbHaa apTepumsa u
OOHOUMEHHbIN HepB. LLlenb 3akpbiTa coegnHUTESIbHO-TKaHHOW NnepernoHKom C
rnagKnMm Mbllle4HbIMU BOJIOKHAMUN, UHHEPBUPYEMbIMN CUMMNATUYECKUM HEPBOM.

[MoBbILWLEHNE NN NOHMXEeHWEe TOHYCa MbIlLUbl MOXKET BJINATbL Ha NOJIOXKEHMe rnasa,
BbI3blBas 3K30 - WM 3KO(PTaNbM (BbIMSAYMBaAHME NN 3anageHne).

BepxHernasHu4yHasa wenb coegmnHaeT opbuTy co cpeaHen YepenHon sMKon. Yepes
wenb NpoxoasaT BCe ABUraTesibHble HEPBbI M1a3HOro A6a0Ka: rnasogBuraTesbHbIn (.
ocnloTtolonu8), 6nokoBbin (M. rrocbleaT), oTBOAAWMN (N. abCKLICENK), a TakXe
rnepBas BeTBb TPOMHUYHOIro HepBa (N. oplUakLwicuk) n BepxHersnasHasa BeHa (V.
orblalk kmnpenor). MaTonorn4yeckne nNpoLecchl, passmBatowmecs B 3Ton obnactu
(opbuTe nnun B cpefHen YepenHom siMKe), Bbi3bIBAlOT XapaKTEPHYO KapTUHY,
MOJIYYMBLUYIO Ha3BaHUE CMHOPOMaA BepxXHernasHnyHon wenun. OH NposBaseTCcs
onyuweHneM BepxHero Beka (nTo3), NoJIHOW HEMOABUMXXHOCTbLIO r1a3Horo s6s1okKka
(Hapy>XHasa opTanbmMonserns), OTCYyTCTBMEM akKKOMOA4auUnK, pacluMpeHneM 3paydka
(BHYTpPEHHSAS opTanNbMonaerns), aHecTesnen poroBuLbl U KOXKK BeK B obnacTtu
pa3BEeTB/IEHNSA M1a3HOM0 HepPBa, HEKOTOPbLIM 3K30(hTasibMOM. [lepevyncnieHHble
CMMNTOMbI 00YC/I0B/IEHBI CAABIEHNEM UKW MOBPEXOEHUEM MPOXOAALLMX Yepes Welb
aHaToMMYyeckKnx obpasoBaHuUN.

HenoaBM>XHOCTb rfla3a Ha3blBaeTCs HapY>XHOW oTasbMonaermen, Tak Kak oHa
CBsi3aHa C Nape3oM WK rnapasimyoM Hapy>XHbIX ra3ogBuraTesibHbIX MblwL. MNape3
NN Napanany BHYTPEHHUX rNa3HbIX MbILUL, - PECHUYHbIX U 3Pa4yKOBbIX - Ha3bIBAOTCHA
BHYTPEHHeN opTanbMonnermen, HeNOABUXKHOCTb HAPYXKHbIX N BHYTPEHHUX MbILULY -
TOoTajsibHOW ohTanbMonaermen.

[Na3HuLa BbICT/IaHa HAaAKOCTHULEN. B KOCTHOM KaHaJsie 3puTesIbHOro HepBa
HAaJKOCTHULIA NepexonunT B TBEPAYIO MO3roByto 060/104KY, OKPY>XAIOLLLYO 3pUTESbHbIN
HepB. I3 ApyrmMx KOCTHbLIX aHaTOMU4Yecknx obpa3oBaHuin B opbuTe cnegyeTt Has3BaTb
6710k B €e BEPXHEBHYTPEHHEM YIly - KOCTHbIN LLINM, Yepe3 KOTOPbIN NepeknabiBaeTcs
CYXO0XXWJINe BEPXHEN KOCOW MbILLLbI, OH MOXeT BblTb NpoLlyrnaH B COBCTBEHHOM
rnasHuLe.



[Na3HuUa coaoep>XnT rnasHoe a670Ko, KneT4yaTKy, acumn, MbllLbl, COCYyObl, HEPBbI.

KneTyaTka npoHM3aHa niaacTUHKaMM COeANHUTENbHOW TKaHW, NCXOAALWMMU U3
HaAKOCTHULUbI opbnThl. Y 3agHeEro nositoca rsiasa NnoBepPXHOCTb XKUpPa NMOKpbITa
nAoTHOM nbpo3Hon hacumen, KoTopas Ha3blBAeTCA TEHOKOBOW.

Bekn orpaHnU4MBaloT rnasHylo Wenb, kotopasa nmeet pasmep 30 x 10-14 mm. Takown
OHa CTaHoBMTCA K 8-10 rogam, y HOBOPOXXAEHHbIX M1a3Has wWesb NpMMepHO B ABa
pa3a y>Xe, 4eM Yy B3pOoC/biX. BEeKN OTHOCATCA K TakK Ha3biBaeMbIM NMPUAATOYHbIM
4aCTAM OpraHa 3peHns N BMecTe C TEM K 3alMTHOMY annapaTy rnasa. OHun
npencrtaBnsaoT cobon OBe KOXKHbIE CKNaAKW, KOTOPbIE C KOHLLA BTOPOro Mecsua
YTPOOHOM XM3HM HAYMHAIOT pacTu HaBCTpeYy apyr Apyry. PassBuBatowmecs Bekun
BCKOpe cpacTaloTCcs cBOOOOHLIMU KpasiMW, HO K KOHLYY 7-ro Mecsila »XWU3HWu
pa3begUHAITCA BHOBb 1 00pa3ytoT rnasHyto Wesb. Y HEKOTOPbLIX XXUBOTHbLIX BEKU
pPacKpbIBAlOTCA NOCAE POXKAEHMS.

CBoboHble Kpasi BEPXHEr0 U HUXKHEr0 BEK COEAVHSAIOTCA HAPY>XXHOW N BHYTPEHHEN
cnankaMu, NPUYEM B HAPY>XXHOW YaCTM NOA OCTPbIM Yr1oM. Y BHYTPEHHEero yria kpas
BEK MEHSIOT cXoAslleecs HanpassieHne n obpasyoT NoakoBoobpasHbI U3rnb.
MPOCTPaHCTBO, OrPaHNYEHHOE UM, Ha3biBAeTCHA CJIe3HbIM 03epPOoM, rae MeanasbHo
PacroJsioXXeHo cne3Hoe Msacuo. OHO NpeAcTaBaseT cobol OCTATOK KOXXU C CaslbHbIMU
XKenes3KaMu N TOHKMMU BOJIOCMKAMU. KHapy>XXun OT CIe3HOro MACLa UMEeeTCS
NONYJIYHHAsa CKNaZKa CIN3MCTON 060JI04KM - 3a4aTOYHOE TPETbE BEKO. Y XXMBOTHbIX
TpeTbe BEKO - 3alUTHbIN opraH Ass rnasa. B cnesHoe 03epo norpy»xatTcs C/ie3Hble
TOYKWN, KOTOPLIMU HAaYMHAIOTCS C/Ie300TBOASLLIME NYTH.

Cne3HbIX TOYEK OBE - HUXKHASA U BepXHAA. OHun pacrnosiaraltoTcAa Ha Kpakd HUXXHEro m
BepXxHero BekK, OKOJI0 BHYTpPeHHEro yrja rjia3a, Ha BepLinHe CcJie3HblX COCO4YKOB.

CnesHble TOYKM NepexonnT B C/Ie3Hble KaHasblbl, BNagatoLwme B C/Ie3HbIN MEeLLOK.
NocnegHWN Yyepes CNe3HO-HOCOBOW KaHasl OTKPbIBAaeTCs B HOCOBYHO MOJIOCTb NOA4
HU>XXHEW HOCOBON PaKOBUHOW.

Bekn cCOCTOAT M3 YeTbIpex CNOEB: KOXXWU, MbILLL, COeANHUTENbHON TKaHN (0ObI4HO
Ha3blBAaEMOWN XPALLOM) U CIN3UCTON 060N0YUKIN, NN KOHBIOHKTUBLI. KOXXa BEK TOHKas,
He>XHas, UHHePBUPYEeT-CA BOJIOKHaMU TPOMHMUYHOIo HepBa. [loa Hel pacrnosaraeTcs
pbiXsas TKaHb, NNWEHHas Xnpa. 3To cnocobcTryeT noyTm 6ecnpensaTCTBEHHOMY
obpa3oBaHNIO OTEKOB N FEMATOM Mo KOXKEN BEK, 0COBeHHO y aeTen. MbilleYHbIn



C/I0M NMpencTaB/ieH KPYroBOW MbILWILEN, COCTOALLEN N3 OpOUTaNbHON 1
nanbnebpanbHon YacTen. MNpu CoKpaLleHUN NepBON MPONCXOONT CUJIbHOE CMblKaHNe
BEK, NPV COKpaLLeHNN BTOPOM - MUraHne. Kpyrosas Mbiwua Bek (T. orblcnlan8 ocull)
WHHepBUPYeTCA NNLEBbIM HEPBOM, ee YyBCTBUTEIbHAA MHHEPBaLUA OCyLLeCcTBAAeTCA
BOJIOKHaMM NepBoun (BepxHee BEKO) 1 BTOPOM (HNXHee BEKO) BETBEN TPOMHNYHOIO
HepBa.

MNon MblwLen pacnonoXeH COeANHNTENIbHO-TKaHHbIA CJION B BUAE BbIMNYKJION KNepean
MNAACTUHKN OJMHOW OKOJ10 30 MM 1 LUNPUHOW OKOJ1I0 6 MM (HVMXHUI Xpsw) 1 10 mm
(BepxHun). B npsamom cnoe nmerotca menbonmessl xenesbl (40 30), oTKpbIBaloLMeECs
Mo Kpat BeKa W Bblaensume cekpeT, NPensaTCTBYOWMA Mauepaumn.

OT MeCTa coeMHEHUS BEPXHEr0 U HUXKHEro XpAWen K HaAKOCTHULE HAapPY>XXHOro v
BHYTPEHHEro Kpaes opbuTbl TAHYTCSA NJOTHbIE TSXN - HApPy>XHas N BHYTPEHHSAS
Crnankun Bek. Kpas BEK orpaHmnyeHbl AByMsa pebpamun: 3agHUM - OCTPbIM,
npuaerarLwWwmm K nepegHen NoBEPXHOCTU rna3Horo asb6aoka n NpenAaTCTBYOWNM
3aBOpavYMBaHNIO BeKa BHYTPb, N NepefHNM - 3aKPYrJ/ieHHbIM, HeCcyLuM pecHuubl (4o
150 Ha BepxHeM 1 A0 70 Ha HMXXHeM BeKax). lNpocTpaHCcTBO Mexxay pebpamn -
MexxpebepHoe NPOCTPaHCTBO MMEET WNPUHY 40 2 MM. B HeM oT4eTNMBO BMAOHA
cepoBaTas NOJIOCKA - BbIXOA NPOTOKOB MenbonmeBbIX Xene3okK.

BepxHee BEKO NMoAHUMAETCS 1IeBaTOPOM, JieXKallM B OCHOBHOM MO KPYroBoOW
MblLLLEN BeK. BonokHa neBaTopa BNJETAOTCSA B CIN3UCTYO 000/104KY, B KPYTrOBYIO
MbILLLY N KOXY BeKa. MHHepBMpYy-eTCcs fIeBaToOp rna3onBuraTesibHbIM HepBOM. Kpome
neBaTopa B NOAHMMaHUN BEPXHEro BeKa y4acTBYeT MbiliLa Mionnepa, nony4yatowas
CUMNATUYECKYI0 MHHEPBALMIO. 3Ta MbllLa NpeacTaBieHa N Ha HUXKHEM BeKe.

Mapanuy MIOANEPOBON MbILLbI MPUBOAUT K HEGOIbLLIOMY NTO3Y (ONYLLEHUIO BEPXHErO
BeKa), KOTOPbIN BXOAUT, B YaCTHOCTUW, B UMMNTOMOKOMMJeKC opHepa: NTo3, M1O3,
anogTanbM. C MoBbILLEHNEM TOHYCa MIONIJIEPOBLIX M OPOUTaNbHbBIX MbILL, B
3HaYNTENIbHOWM CTENEHN CBSiI3aHa KapTuHa 3K3odTanbMa nNpu 6asenoson 60ne3HN.

BHYTpEeHHAS MOBEPXHOCTb BEK, KaK N NepeaHsAs NOBEPXHOCTb rna3Horo s6aoka,
BbICTJIAaHA KOHBIOHKTUBOW, NAW CAN3UCTON 060/104KON. BMecTe oHn obpasytoT
KOHBIOHKTMBAJIbHbIN MELLOK NPU COMKHYTbIX BEKaX.

KOHBIOHKTMBA OE/INTCA Ha TPU OTAeNa: CJIM3UCTYIO BEK, M1a3Horo a6s1o0ka u
nepexonHble (BEPXHAS N HUXKHASA) CKNaAKWU UM cBodbl. Hannuyme B cBoAax «JINLLHEN»



KOHBIOHKTMBbI, CobmpatoLencs B cknagkm, obecrnedymnBaeT BO3MOXKHOCTb
becnpensaTCTBEHHOrO ABMXXEHUSA rfa3Horo s610Ka B npegesiax riaa3sHom Lwenu.
Pa3finyHbIe YaCTN KOHBIOHKTUBbLI OTAIMYAIOTCA APYr OT ApYyra He TOJIbKO N0 Ha3BaHWUIo,
HO N MO CTPOEHNIO.

Cnn3nctasa rnasHoro ss6,10Kka NoKpbiTa MHOMOC/IOMHbBIM MJIOCKUM HEOPOrOBEBAOLUM
3MNTENNEM, KOTOPbIN B OTINYNE OT MOA-3NUTENNAJIbHOIrO CJI0S HE 3aKaH4YMBaeTCsa y
nnmba, a nepexoanT Ha porosuuy. Takmm obpa3om, annTenmm poroBor 060104k -
4aCTb INUTENNSA KOHBIOHKTUBbLI F1a3Horo s610kKa.

AnuTennin 3agHen NOBEPXHOCTU BEK - MHOTMOCJIONHbIN LWJIMHAPUYECKUN, C HAINYUEM
00KanoBMAHbLIX, NPOAYLMPYHOLWNX C/IN3b KIIETOK.

ANuUTennin CBOLOB - TOXKE B OCHOBHOM LIMJIMHAPUYECKUIA, HO 3[4€Cb MMEKTCA N KNeTKN
NMJOCKOro 3NUTeNInA: B CBOAAaX OCYLLEeCTB/IAETCA NOCTENeHHbIN nepexos OT 04HOro
BUAa 3nuTennsa K gpyromy. UnnnHapuveckmum snnutennn genaeT KOHbIOHKTUBY
MACKOW, U NMPnN ee CONPUKOCHOBEHUU C POrOBULEN BO BPEMSA MUTrAHUA He BO3HUKaeT
OLLYLLEeHNSA TPeHUs, HECMOTPSA Ha BbICOKYIO YYBCTBUTESIbHOCTb POroBon 060s104Kku. B
c/ly4ae U3MeHeHuna 3nnTenuns (Korga oH CTaHOBUTCA YTOJILWEHHbIM 3a cHeT
BOCMasieHUs) NoABAAITCA Xasnobbl Ha «CyXOCTb» rnasa, «olyLleHne necka» B rnasy
n T. 4. Moj anutennem pacnonaraeTcs CJ0M PbIXJION al€eHONOHON TKaHW C Ha/ln4mem
NMMOPONOHBIX KNEeTOK, U3 KOTOPbIX NPy BOCNasneHnn obpa3syoTca Ponankybl (3epHa).
3TOT cnon ocobeHHOo pa3BuUT y aeTen (C Bo3pacToM nmmdonaHas TKaHb B
3HAYMTesIbHOM CTerneHn noasepraeTcs obpaTHOMY pa3BUTUIO).

B HOpMaibHbIX YCNOBUSAX KOHBIOHKTUBa NpeacTtasnseTca ToHkon (0,2-0,3 mm),
Npo3paYvyHoun, rnagkomn, po3oBon, bnecTsawen, BJa>XHON TKaHbIO C HAJIMYUEM
HebonbLOro Yncna gonnmkynos, 6e3 pybuos n oraensemoro. NagkoCcTb CAN3NUCTON
HapyLllaeTcs Anwb B 061aCTy yrnoB BEK, Ha XpsLlax, rae oHa CTaHOBUTCSA HECKOJIbKO
LLepOXOBaTOW BCNEeACTBME PACMNONIOKEHHbIX 3[4€Cb MEIKNX COCOYKOB. Mpun
BOCMasIeHUN KOHBIOHKTUBbLI YNC10 COCOYKOB U UX pa3Mepbl yBENYNBAIOTCS.

KpoBoCHab)xeHne BeK OCyLLEeCTBASAETCA N3 CUCTEMbI BHYTPEHHEWN COHHOM apTepun -
3a CYET Hapy>XHbIX BETBEN C/I€3HON N BHYTPEHHUX BETBEW NepenHeNn peleTyaTon
apTepuin. Cocyabl NOyT HAaBCTpeYy APYr APYry, aHaCTOMO3UPYIOT U B 3 MM OT Kpas
BeK obpa3yloT apTepuasnbHbie gyru. OTTOK KPOBM NPOMCXOANT N0 OAHOMMEHHbIM
BEeKaM, BnajawLmM B BeHbl nMua 1 rnasHuubl. JInMdo-oTTOK HarnpaB/eH B OCHOBHOM
K NpeayLwHoOMYy inMdaTNYeCcKoMy y3y.



KOHBIOHKTMBaA NNTAETCH Kak 3a CHET KPOBEHOCHbIX BeTo4Yek, bepywnx Havdyano ns
COCYya0B BeK (CTBOMKK NpoboaatoT XpSLM N BbIXOAAT Ha UX 3a4HIO0 MOBE