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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 MOBEPXHOCTD),
TaK M 3a CHET BETOYEK U3 NepefHMX PpeCHUYHbIX COCya0B. B cTpoeHun cocygncton
CUCTEMbI CAN3NCTON 060104KN MOXKHO OTMETUTb HaJIn4ne B HEN MOBEPXHOCTHbIX U
rnybokmnx cocynos. lNMocnegHmne pacnosaratoTcs B INUCKAE-pasibHON TKaHU U rnybokmnx
C/108X C/IN3UCTONM rna3Horo ss6,710ka BOKPYr poroBuLbl, 0bpa3ysa KpaeByto NeTANCTYIO,
NN Nepunopmn-cabHyo0 CeTb, KOTOPasa Npu OCMOTPE rnasa cnepeaun He BUAHA.

3HaHMe OBYX CUCTEM KPOBOCHab>xeHnsa (MOBEPXHOCTHOM 1 rnybokon) nmeeTt
npakTnyeckoe 3Ha4YeHue: Npu NOBEPXHOCTHbLIX BOCMANIMTENbHbIX Npoueccax (B
KOHBIOHKTMBE) pearmpyroT (paclunMpaOTCa) NOBEPXHOCTHbLIE, KOHBIOHKTUBAJIbHbIE
cocyabl. A npu rnybokux (B porosuue, pany>xke, peCHU4HOM Tene) -
nepukopHeasbHble, rnybokmne cocyabl.

JInMaTnyeckme cocyibl KOHbIOHKTUBLI OT €e BUCOYHOW MONOBUHbI NAYT K
npenyLwHoMy y3/y, OT HOCOBOW - K NoAYeNtOCTHOMY. YyBCTBUTENbHAA NHHEpPBaLUS
CAN3nNCTon 060104KN OCYLLIECTBASETCA 3a CYET BOJSIOKOH MNEepPBOW 1 BTOPOWN BETBEWN
TPOMHNYHOIO HEPBA.

NMPNOATKU ITNTA3A

(CNE3HbI N OBUTATEJIbHbBIN AMNMAPAT)

Cne3Hble opraHbl NpeacTaBaeHbl cs1ie3006pasyowmm 1 Ce30-0TBOAAWNM
annapaTtamMu. K nepBoMy OTHOCATCS CJie3Has XeJsie3a, pacnosioKeHHas B iMKe
COOTBETCTBYIOLLErO Ha3BaHMA MNOA BEPXHEHAPY>XHbIM KpaeM rna3Huubl, no3agmn
Tap3oopbutanbHoOM pacunn, n pasbpocaHHble B ToJWE CAN3NCTON AobaBOYHbIe
cnesHble Xeneskn Kpayse (okono 20).

Cnes3Has »xene3a pa3fensaeTca CyXOXXUJANeEM MblllLbl, MOAHMMAIOLLEN BEPXHEE BEKO,
Ha opbuTanbHyo U NanbnebpanbHyto YacTu. NManbnebpasbHasa YacTb XKefne3bl,
MeHbLUas Nno pa3Mmepam, pacnosioXXKeHa HEeCKOJ1bKO BbllLe TeMMNopaJibHOro oTaena
BEPXHEWN NMepexoqHON CKNagKn KOHbIOHKTUBBLI. B BEPXHNN KOHBIOHKTUBAIbHLIA CBOL,
BbIXOAAT NPOTOKM (0K0J10 10) OCHOBHOW »esne3bl U MHOXXEeCTBa MesIKnxX A06aBOYHbIX
cne3Hbix xenes Kpayse n BonbgpuHra.



Cnes3Has »xenes3a MHHePBUPYETCA OAHOUMEHHbIM HEPBOM - BETOYKOWN TPONHUYHOIO
HepBa, K KOTOPOWM NMPMUCOEeONHAIOTCA CEKPETOPHbIE BOJIOKHA, nayLline oT INLEBOro
HepBa. B 0ObI4YHbIX YC/I0BUAX C/Ie3HaNA »ese3a noyTn He PYHKLNOHNPYET, ANd
OMbIBaHUSA nepeaHen NoBepxXHOCTM rnasHoro sbsioka xgaTtaeT criesbl,
BblpabaTbiBaeMon fobaBoO4YHbIMUK xene3kaMu. CnesHas xenesa BCTynaeT B 4encTBue
npu nJjadve, pasgpakeHnum poroBuLbl U KOHBbIOHKTUBbI, MPU 3MOLIMOHAJIbHbIX
COCTOSHMAX - rope, pagocTun, 60nn. B CNOKOMHOM COCTOSAHUWN Y YeNOBEKA B CYTKU
BblAENAeTCHa NPMMEPHO 1 M/ cnessbl.

Cnesa - npo3payHasd, cogepxxawada 98 % Boabl XXMNOKOCTb € naoTHocTbio 1,001-1,008.
KpomMe BoAbl, B criese coaepxatcs 6enok, caxap, HaTpun, MoOYeBMHa U apyrue
BeLlEeCTBa, BaXXHbIM U3 KOTOPbIX SBASETCH nn3oumnm, obnagatowmm baktepnynoHbiMm
CBOMCTBaMU (IM30UMM NCKYCCTBEHHO Noay4atoT 13 au4Horo 6enka).

MocTynatouwas B KOHbIOHKTUBAJIbHbIN CBOA C/Ie3HANA XNAKOCTb bnarogaps
MUraTesibHbIM OBUXEHUAM PaBHOMEPHO pacrnpenensaeTcs no NoBEePXHOCTU rNa3Horo
A650Ka 1 3aTeM cobupaeTcs B Y3KOM NPOCTPAHCTBE MEXAY HUXKHUM BEKOM U
rnasHbIM 96710KOM - C/Ie3HOM pyybe, OTKYyAa OHa HarnpaB/SAeTCs B CQ1Ie3Hoe 03epo, B
KOTOpPOE MOrpy>XeHbl BEPXHAS U HUXKHASA C/Ie3Hble TOYKU, PACNONIOXKEHHbIE Ha
BEPLUMHAX CJIe3HbIX COCOYKOB BEK. /3 Cne3HbIX ToOYEK cie3a NoCcTyrnaeT B BEPXHUN U
HWXXHWUN CNe3Hble KaHablbl, KOTopble (n1nbo nopo3Hb, MMbo coegnHSsach B 0gUH
obwmnn KaHaney) BnagatoT B C/IE3HbIA MELLOK.

Cne3Hbl MeLoK (03epo) pacnosiaraeTcs BHe MosocTu opbuThbl y ee BHYTPEeHHero yrna
B KOCTHOW IMKe, KOTOpasi CoOeiINHATCA CO CJIe3HO-HOCOBbIM KaHaoM,
OTKPbIBAIOLWMMCHA B HUXKHUN HOCOBOM X0 CHAPYXWU OT HUXXHEN HOCOBOM PAKOBUHDbI.

B oTBegeHUN Clie3HON XXNOKOCTN aKTUBHYIO POJib UIpaeT npucacbiBatollee nencTeme
KanuianapHOro rnpocBeTa C/e3HbIX TOYEK U KaHaNbLEB, a TakKXe CoKpalleHune u
paccnabnerHmne mblwubl Fop-Hepa (4acTb KPYroBOW MblLLbI F1a3a), KoTopas
OXBaTbIBaeT C/IE€3HbIN MELUOK, N BMECTe OHU OEeNCTBYIOT Kak cBoeobpa3HbIn Hacoc.
AKTMBHOE y4acTume B cne30006pa3oBaHNM NPUHUMAIOT U Pa3/IMYHbIE KJlanaHbl B
C/1e300TBOAALLMX NYTAX - CKAAAKM CNnM3ncTonm obonoydyku. Camada 6onbluas U3 HUX,
pacrnosioXXeHHas y ANCTasfbHOro KoHUa C/1e3HO - HOCOBOIro KaHasla, CKilagka XacHepa,
Yy HOBOPO>XAEHHbIX MOXXET 3aKpblBaTb KaHaN N BbiTb NPUYNHON XPOHNYECKOIO
OaKpuouncTuTa (BoCcnasieHne Cne3Horo Mewka). BpoxxgeHHoe oTCyTCTBME nnun
HeOopa3BUTUE KJlanaHOB B CQ1I€300TBOASALNX MYTAX MOXKET 00bACHATL CNOCOOHOCTb
HEKOTOpPbIX UL, NPU KYPEHNN BbIMYCKaTb AbIM N3 NPOCBETa CJIE3HbIX TOYEK.



Mpu poxxaeHun y pebeHka B 60/IbLLUMHCTBE C/yYaEB C/I€300TBO-ASLLME NYTU yXKe
cchopmMmpoBaHbl U NpoxoanMbl. OQHAKO NPUMEPHO Y 5 % HOBOPOXXAEHHbLIX HUXXHEE
OTBEPCTNE HOCOC/IE3HOINO KaHasla OTKPbLIBAETCA MO3XKe UM CaMOCTOSATEeNbHO Boobule
He OTKPbIBAETCS, YTO ABAAETCSH NPUYMHOM PA3BUTUS Y HUX AaKpuoUUCTUTa. YTo
KacaeTcsa cne3onpoayumpyrollero annapaTta, TO OH HaYMHaeT PYHKUMOHNPOBATb
06bI4HO KO BTOPOMY MecsLy XU3HU pebeHKa, Koraa rnojHoro pa3BuTus AOCTUratoT
XKeNe3ncTbI annapaT 1 ero MHHepBaLUus. Y HEKOTOPbLIX AeTel cne300TaesNieHme
obHapy>XnBaeTCcs cpasy Mnocsie poXK4eHUS.

KpoBoobpalleHne cne3Hon Xenesbl OCYLLLEeCTBASETCA U3 C/Ie3HON apTepun: oTTOK
KPOBW MPONCXOAUT B FNa3Hyto BeHy. JInMdpaTnyeckme cocyabl OT CIe3HOM Xenesbl
NOyT B NpenyLlHble AnMdaTnieckme y3bl.

MHHepBaLl,VIFI CNe3HOoW »ene3bl CJIOXKHaA U OCyLLeCTBNAETCA 3a CHET BETBEW
TpOVIHVI‘-IHOFO n amueBoro HepBoOB, a TakKXXe CMMMNaTn4eCKMMnN HepBHbIMW BOJIOKHaMM
OT BEpPXHEro LUEMHOro CMMNaTU4YeCcKoro y3Ja.

NNTABA 2

AHATOMUNYECKOE CTPOEHWE IMNTA3HOIO 94BJIOKA

(na3Hoe A6710KO nMeeT CNoXHoe cTpoeHmne. OHO COCTOUT 13 Tpex obonovek n
conepxxmnmoro. Hapy>xHasa obonoyka rnasHoro s6,10ka npeacTaBseHa PoroBun Len um
cknepon. CpeaHsasa (cocyanctas) obonoyka rnasHoro ssbsoka cocTouT U3 Tpex
OTOENI0B - PAaAY>XKN, UMMAPHOro Tena n xopunongewn. Bce Tpm otaena cocygncTon
0607104KN rna3za o6begNHAT ewe noa 044 HAM Ha3BaHUEM - yBeaslbHbI TPaKT
(tractus uvealis). BHyTpeHHSAA 060s104Ka rna3Horo s6710ka NnpeacTaBieHa CeTT YaTKOW
(retina), koTopasa nNpeacTasnseT cobonm CBETOYYBCTBUTE bbb HbI annapaT. K
coaep>XMMoMmy rna3Horo 16,10ka 0OTHOCATCA CTEK/I0OBUAHOE Tesno (corpus vitreum),
XpYyCcTannk nnm nnHsa (lens), a Takxxe BoAsA HACTaA Bara rnepegHen N 3agHen Kamep
rnasa (humor aquaeus) - ceeTonpenoMaarOWMn annapaT. Nna3Hoe A610Ko
HOBOPOXXOEHHOO Fo NpeacTaBasaeTCs NoYTK LWapoBUAHbIM obpa3oBaHMeM, ero Mmacca
npnbnmnsnTensHo 3 r, cpegHnn (nepegHesanHuin) pasmep 16,2 mm. o mepe pa3BuTus
pebeHkKa rnasHoe A6,710K0 yBennymBaeTcs, 0coo 6eHHO BbICTPO B Te4eHne rnepsoro
roga »XW3HW, N K NATUNETHEMY BO3PaCTy OHO HE3HAYMUTEeNIbHO OT/INYAETCH OT



pa3mepoBs B3pocsoo ro. K 12-15 rogam (No HEKOTOPbLIM AaHHbIM, K 20-25 rogam) ero
POCT 3aBepLlaeTCcsa U pa3Mepbl COCTaBASAT 24 MM (CaruTTalibHbIN), 23MM
(rOpU30OHTaNbHLIN N BEPTUKAJIbHbLIN) Npu Macce 7-8 r. Hapy>xHasa o6ono4Ka rnasHoro
sabnoka, 5/6 KOTOpOn COCTaBB sIfeT Henpo3pavyHasa pnbposHaa obosnoyka, Ha3biBaeTCA
CKnepon. B nepefHen 4acTu CKepa nepexoauT B NPO3paYvyHyo TKaHb - pOroBuLy.
Porosunua - npo3payvHas, beccocygncrtasa TKaHb, CBoeobpa3HOEe «OKOLKO» B HAPY>XHOM
Kancyse rnasa. ®yHkumns porosoi 0600 /I04KM - MPeNoMEHNE N NPpoBEeAEHNE NyYen
CBeTa 1 3alnTa COoO0EPKNUMOro rna3Horo 670ka oT HebNAronpPUATHBLIX BHELWHMX
Bo3gencTeuin. Cuna npenomsaeHns poroson 060104ku noyTn B 2,5 pasa bosnblue, 4em y
XpycTanunka, n coctaBsnseT B cpegHem okono 43,0 1. Ee ounameTp 11-11,5 MM, npunyem
BEPTUKaJIbHbIA pa3Mep HECKOJIbKO MEeHbLUE FrOpU30HTaIbHOr0. TosILnHa poroBom
obonoykm konebnetca ot 0,5-0,6 mm (B ueHTpe) oo 1,0 mm.

OunameTp poroBuLbl HOBOPOXXAEHHOI0 paBeH B cpefHeM 9 MM, K NATUNeTHEMY
BO3pacTy poroBas o6ono04ka aocTuraet 11 mm.

Bnaronaps ceBoen BbiNyKJOCTWN porosuua obnagaeT BbICOKON NPesioMASoLLEN
CrnocobHOCTbIO. KpoMe TOoro, poroBuua MMeeT BbICOKYH YyBCTBUTENBLHOCTb (3a cyeT
BOJIOKOH F/1a3HOr0 HepBa, ABASIOLWErocqd BETOYKON TPOMHUYHOIO HEPBA), HO Y
HOBOPOXXOEHHOI0 OHa HU3Kas N AOCTUraeT YPOBHA YyYBCTBUTENbHOCTU B3POC/IOro
NnpubnnsnTenbHO K roay Xn3Hm pebeHka.

B HopmMme poroBas obonovka npo3pavHas, rnagkas, bnecrawasn, cepmyHas u
BbICOKOYYBCTBUTEJIbHAsA TKaHb. BbICOKasa 4YyBCTBUTENIbHOCTb POrOBULLbI K
MeXaHU4YeCKNM, PU3NYECKNUM N XUMUYECKMM BO3LENCTBUAM, HApAOy C ee BbICOKOM
MPOYHOCTLIO, obecnevynBaeT 3PPEKTUBHYIO 3aLLNTHYIO GyHKUMIO. PasgpakeHune
YYBCTBUTESIbHbIX HEPBHbLIX OKOHYaHWUIN, PACMOJIOXKEHHbIX Mo 3NMUTEesIMeEM POroBom
060/104KN N MEXAY ero KNneTkamu, NpmMBoanT K ped/IeEKTOPHOMY CXKaTUIO BEK,
obecneymBas 3aWwnTy rnasHoro 96,10ka ot HebnaronpMATHBLIX BHELWWHWUX BO34ENCTBUNA.
ITOT MexaHun3m cpabaTbiBaeT BCcero 3a 0,1 c.

Porosasi 060/104Ka COCTOUT U3 NATU C/I0EB: NepefHero anutenns, 6oymMmeHoBON
MeMbpaHbl, CTPOMbI, AecueMeToBon MeMbpaHbl 1 3aQHEero aNuTenmnsa (3H4oTeNnn).
CaMbll HaPY>XHbI C/I0M NpeacTaBsieH MHOMOC/I0MHbIM, MJIOCKMM, HEOPOrOBEBaOLWLNM
aNNTeNnneMm, CoOCTOALLNM N3 5-6 CNoeB KJIeTOK, KOTOPbLIA NepexoanT B SNUTennmn
KOHBIOHKTUMBbI r1a3Horo abnoka. NMepefHN pOroBUYHbIA SMNTENNA ABNAETCSH
xopownMm bapbepom Ana nHpekunin, n obblYHO HEOOXOANMO MexaHnyeckoe
noBpeXxaeHmne porosubl A58 TOro, 4Tobbl MHPEKLMOHHBIN NMpoLecc pacnpocTpaHacs
BHYTPb poroson o6os04kun. NepegHunn anntennn obnagaeT 04eHb XOPOLLEN



pereHepaTUBHOW COCOBHOCTLIO - TpebyeTca MeHee CyTOK OJ15 MOJIHOIo
BOCCTAHOBJIEHMSA NNTENINAJIbHOIO0 NMOKPOBa POroBuLbl B CJllyHae ero MexaHu4eckoro
noBpeXxaeHuns. 3a annTesIneM poroBuLbl pacnosiaraeTcs ynJoTHEeHHasa 4YaCTb CTPOMbI
- boymeHoBa MeMbpaHa, yCTON4YMBas K MEXaHNYECKUM BO3OEeNCTBMAM. bonbLuyto
4aCTb TOJILLM POrOBULLbI COCTaBAAET CTPpoMa (MapeHxnma), KoTopas COCTOUT U3
MHO>XEeCTBa TOHKUX MJIACTUH, COAepKaLUnX yrnaoweHHble KNeTo4Hble aapa. K ee
3aHen NOBEPXHOCTU NPUNEXNT YCTONYMBAA K MHEKUNN gecueMeToBa MeMmbpaHa,
3a KOTOPOW PacnosioXXeH CaMbll BHYTPEHHUW C/I0M POroBULLbI - 3a4HNN SNNTENNN
(sanpgoTtenun). OH NpencTasnseT cobon 0ogNH CON KIETOK M ABNSAETCH OCHOBHbIM
bapbepomM Ha NyTU NOCTYNJIEHNS BOAbI U3 BNarn nepegHen kamepbl. Takum obpa3om,
ABa CNof - nepefHUn N 3a0HUN SNNTENINA POroBULLbI PEryINPYIOT cogep)xaHue Boabl
B OCHOBHOM CJ10€ pOroBULLbl - ee CTpoMe.

MnTaHne poroBon 060104KM MPONCXOANT 3a cHeT NMmMbanbHOWM COCYANCTON CETU 1
BJ1IArn rnepenHen Kamepsl rnasa. B HopMme B porosuue KPOBEHOCHbIX COCYIOB HET.

Mpo3pavyHOCTb POroBuLbl 06ecneyBaeTcs ee 0A4HOPOLAHOMN CTPYKTYPOU, OTCYTCTBMEM
COCYA0B 1 CTPOro onpenesieHHbIM CoAep>XaHUeM BOAbl.

OcMoTUYecKoe faBieHne CIe3HOW XUAKOCTU N BNaruv rnepegHen Kkamepol 6onblue,
4yeM B TKaHu poroson 0605104kKn. [M0O3TOMY M3NMLWEK BOAbI, NOCTYyMNatoLwen s
Kanuanaspos, PacrnosioXXeHHbIX BOKPYr porosuubl B o6nactu numba, ynanseTtcs B
0b0nX HanpaB/IEHNAX - KHAaPY>XN 1 B NepeaHIol0 KaMepy.

HapylweHune uenocTn nepegHero Uan 3agHero asnuTenns NpuBoANT K «OBOAHEHUIO»
TKaHW POroBuMUbl 1 NOTepe ee NPo3pPavyHOCTML.

MPOHVMKHOBEHNE Pa3JINYHbIX BELLECTB BHYTPb IJ1a3a Yepes3 poroBuLly NPoOUCXoanT TakK:
yepes nepenHnin asNUTeNni NPOXoasT XUPOPACTBOPUMbIE BELLLECTBA, @ CTPOMA
nponyckaeT BOAOPACTBOPMMbIE coeaAnHEeHUs. TakuM o6pa3oM, 4ToObl NPONTK Yepes
BCE CJIOM POroBULLbI, JIEKAPCTBEHHbIN NpenapaT A0/KEH OblITb 0AHOBPEMEHHO BO4O- U
XKMPOPACTBOPMMbIM.

MecTo nepexona poroson 060104KM B CKJ1epy Ha3biBaeTCca IMMOOM - 3TO
nosynpo3paYvHbln 06040K wmpmHom okono 0,75-1,0 mm. OH obpa3yeTca B pe3ysibTaTe
TOro, 4YTO POroBMLa BCTaB/ieHa B CKJiepy Hanogobme 4YacoBOro cTekna, rae CKBo3b
Henpo3payHble C/I0MN CKJIepbl MPOCBEYNBaeT NPo3payvyHas TKaHb POroBuULLbI,
pacrnonoxeHHas rnybx>ke. B Tonwe numba pacnosioXKeH LWI1eMMOoB KaHasl, No3ToMy



MHOIrme Xxmpyprmndyeckme smMmellaTesibCTtBa npum rinaykome rnmpomssoaAaTca MMeHHO B 3TOM
MecTe.

JINMG CNYXKUT XOPOLLUMM OPUEHTUPOM MPU BbIMOJIHEHUN XUPYPTUHECKUX
BMeLlaTeNbCTB.

Cknepa - 6enoyHasi 060/104Ka - COCTOUT M3 MIOTHbIX KOJIJ1a-Fr€HOBbIX BOJIOKOH.
TosWMHA CKNiepbl B3pocsioro Konebnertcs oT

0,5 no 1 mm, a y 3agHero nostoca, B 06,1acTn BbiIxoda 3puTeNbHOro Hepea - 1-1,5 mm.

Ckyiepa HOBOPOXXAEHHOI0 3Ha4YNTENIbHO TOHbLE N MMeeT roslyboBaTbIn LIBET B CBA3U C
NpocCBeYnBaHMEM Yepes Hee NMUrMeHTa cocyamcTon 06oso4ku. B cknepe MHoOro
3N1aCTUYECKNX BOJIOKOH, BCIeACTBME Yero oHa crnocobHa K 3Ha4YnTeslbHOMY
pacTsaxeHuto. C BO3pacToM 3Ta CNOCOOHOCTL yTpavmeBaeTCs, ckiepa npnobpertaeT
Oenbin UBET, @ Yy MOXWJIbIX - XXeNITOBaTbIN.

DYHKUUN CKNepbl - 3alMTHas U opmoobpa3sytowas. Camasi TOHKAs YaCTb CKJlepbl
pacnoJsioXkeHa B MecTe BbiXoa 3pUTeSIbHOro HepBa, rae ee BHyTPEeHHMe C/ou
npencTaBnsoT cobol peleTyaTyo MAACTUHY, MPOHU3AHHYIO MyYKaMn HEPBHbIX
BOJIOKOH. CKJiepa HacbllLleHa BOAOM 1 Henpo3payHa. Mpu pe3koM 06e3BoXXNBaHUN
opraHm3Ma, HarnpuMmep npu xosiepe, Ha CKepe NosiBNATCSA TeMHble NATHA. Ee
06e3B0OXKEeHHas TKaHb CTAHOBUTCS MPO3PavYHON 1 Yepes Hee Ha4YMHaeT NPoCBeYMBaTh
NMrMeHTUpoBaHHaa cocyancTas obonoyka. CKBO3b CKAEpPY NPOXOaAsAT
MHOI04YMC/IEHHbIE HEPBbLI U cocyabl. 1o Xo4y coCcyoB Yepes3 TKaHb CKJIepbl MOryT
npopacTaTb BHYTPUra3HbIe OMyXOoJIn.

CpenHsaa obonoyka rnasHoro ga6noka (cocyamnctasa 060n04Ka UM yBeasibHbIN TPaAKT)
COCTOMT M3 TPEX YaCTen: paay>XkKu, UMNInap-Horo Tena n xopuonaeu.

Cocynbl cocyancTom o60104KKM, Kak 1 BCe COCyabl rna3sHoro sibsioka, ABAAOTCA
BETBAMU rN1a3HOW apTepun.

YBeasibHbI TPAKT BbICTUNAET BCIO BHYTPEHHIOK NOBEPXHOCTb CKiepbl. Cocyancras
060/104Ka NPUNEXNT K CKJiepe He BMNJIOTHY: MeXxay HUMKU HaxoanTcs bonee poixnias
TKaHb - Cynpaxopuoun-gansHas. lNocnengHasa borata wensmum, B LLesoM
npeacTasasaowmmm cobon cynpaxopmongasbHoe NpoCTPaAHCTBO.



Pany»xka CBOe Ha3BaHMe NoJsly4Ymaa 3a OKpacKy, obycnoBaMBatoLWyo LBET ras.
OAOHaKo NOCTOSIHHAA OKpacKa pagy>XHoW 060104KM hopMmMpyeTCsa Nnlb K
OByXNeTHeMy Bo3pacTy pebeHka. [0 3Toro oHa nmeeT roaybonm useTt n3-3a
HeOOCTAaTO4YHOIr0 KONMYeCcTBa NMUrMEeHTHbIX KNeTOoK (XpoMaTogopoBs) B nepeaHeEM
NNCTKe. Pagy>XkKa siBNsieTCcA aBToMaTU4YeCKon gnacparMon rnasa. 3710 AOBOJIbHO
TOHKOe obpa3oBaHume TonwmHom scero 0,2-0,4 MM, Npnyem camas TOHKasa 4acTb
pafyXKun - MecTo ee nepexona B uuanap-Hoe Teno. 34ecb MOryT npoucxognTb
OTPbIBbl Pafly>XKN OT CBOEro KOpHSA nNpu TpaBMax. Pagy»xKa COCTOUT U3
CoOeAMHUTENIbHO-TKAHHOW CTPOMbI N 3NNTEINaJIbHOr0 3a4Hero JINCTKA,
npencTaBAeHHOro ABYMS C/I0AMU MUTMEHTUPOBAHHLIX KNeTOK. IMEHHO 3TOT JINCTOK
obecne4ymBaeT HEMPO3PAYHOCTb Pady>XKu 1 0bpa3yeT NUrMEHTHYIO KarMy 3padka.
Cnepeaun pagy>xka, 3a NCKJIIOYEHNEM MPOCTPAHCTB MeX4y CoOeaANHUTENIbHO-TKAHHbIMU
NIAKyHaMU, MOKpbITa aNUTeNmMeM, KOTOPbIA NepexoanT B 3aQHNN SNUTENNN
(s3ngoTenuin) porosuubl. Mos3ToMy Npm BoCNannTeNbHbIX 3aboeBaHmnsX,
3axBaTbIBalOWMX rybokKmne cnom porosuLibl, B NPOLLECC BOBJIEKAETCA N pady>XHas
obonoyka. B pany>xHonm 0605104Ke COOEepPKUTCA OTHOCUTESIbHO HebobLuoe
KOJINYECTBO YYBCTBUTEJIbHbIX OKOHYaHUI. [T03TOMY BOCnannTesibHble 3aboneBaHns
Pady>XKn CONPOBOXAATCA YMEPEHHbIM 60/1€BbIM CUHAPOMOM.

B cTpome pagy>xHoi 060104KK coaepXxumTcsa 60blLLIOe KONNYECTBO KETOK -
XpoMaToopoB, coaepalinx NMrMeHT. Ero konnyecTtso onpegenseT uBeT rnas. MNpu
BOCMNaNnTeNbHbIX 3ab601eBaHNAX pafyXKW LBET rfa3 U3MeHseTCs BCeaAcTBue
rmnepemMmnmn ee cocynoB (cepas pafdy>xkKa CTaHOBUTCSA 3es1IeHON, a Kapue npuobpeTatoT
«pP>KaBbl» OTTEHOK). HapyllaeTcs, BC/IeACTBME 3KCCyAaL MU, N YETKOCTb PUCYHKa
Pady>XKW.

KpoBocHab)xeHune pagyxkm obecneymBatoT COCyAbl, PacrosioXeHHbIE BOKPYI
porosuubl, MO3TOMY A1 3aboneBaHnn pagyXkKn XxapakTepHa nepnkopHeasibHas
MHbeKUMSA (pacwumpeHue cocyaoB). Mpu 3aboneBaHnAX pagyXKm MOXKET NOABUTbLCS
naTosiormyeckas NpumMech BO Bnare rnepenHen Kamepbl - KpoBb (rugema), pu-bpunm n
rHOW (rMKonuoH). Ecnm onbpunHoBbINM 3KCCyaaT 3aHMMaeT 0bnacTb 3padka B BUAe
MAEHKN NN MHOTOYUCTIEHHbIX Ts)Xelr, 06pa3yoTca Cnankm Mexay 3agHen
MOBEPXHOCTbIO PAaAY>XXKN 1N NepeaHen NOBEPXHOCTbIO XpyCTalnKa - 3a4HNE CUHEXUN,
aedopmMmupyoLuime 3payok.

B ueHTpe pagy>xHon 060s104KM pacrnosiaraeTcsa Kpyrioe oTeepcTne gunametpom 3-3,5
MM - 3Pay0K, KOTOpPbIN peeKTOpHO (Noa AeNCTBMEM CBETa, SIMOLUN, Npu B3rnage
BOAJIb U T. A.) MEHSET BEJIMYMHY, Urpas posab guadparmeol.



Ecnn B 3agHeM nucTe pagyXKm NUrMeHT oTcyTCcTBYyeT (y anbbnHOCOB), TO poJib
anadparmbl pagy>XKon yTpadymBaeTcs, YTO BEAET K CHUXXEHWUIO 3peHns.

BennynHa 3payka M3MeHsieTCs noa AENCTBMEM OBYX MbILWL, - COUHKTEpPA U
annsatatopa. KonbueBnaHble BOJIOKHA M1afKoM MblLLbl COUHKTEPA, PAaCcNON0XKEHHbIEe
BOKPYI 3payka, MHHEPBU-PYIOTCA NapacuMnaTU4eCKUMN BOJIOKHaMU, UAYLWMMU C
TpeTbel Napon YepenHo-Mo3roBbiX HEPBOB. PaaunasibHble BOIOKHA FNaAKON MblLLLbI,
pacrnono)XeHHble B Nepndepmnyeckon 4YacTn pagy>xku, UHHepPBUpPYOTCS
CMMNAaTNYECKMMUN BOJIOKHAMN OT BEPXHEr0 LLIENHOr0 CMMMaTMUYeCKoro y3na.
Bnarogaps Cy>KeHuto 1 paclUMPEHNIO 3paYvka, MOTOK CBETOBbLIX Jy4en
NnoALEeP>XUBAETCA Ha onpenesieHHOM YPOBHE, 4TO co3aeT Hanbonee BbIroAHbIE
yCJIOBUS ANA aKTa 3peHus.

MbilWLbl pagy>XXKn y HOBOPOXXAEHHbIX U MaNleHbKNX AeTen pa3suTbl csiabo, ocobeHHOo
annaTtaTop (pacwmpsaoWwmin 3palvyok), 4To 3aTpyaHAET MeJNnKaMeHTO3Hoe pacwmpeHune
3payka.

3a paay>xHo 060/104K0I pacrnonaraeTcs BTOPOM OTAEN YBeaslb-HOro TPakKTa -
pecHnYyHoe Teno (LMnrMapHoe Teso) - YaCTb COCyaAncTon 060104KM rnasa, naeT oT
XOPUOUZEN K KOPHIO Pady>XHo 060/104KM - KOJbLIEBUAHOE, BbICTYMatloLLee B MNojoCTb
rnasa cBoeobpasHoe yToJEHMNE COCYAUCTOro TpakTa, KOTOPOe MOXKHO BUAETh
TONIbKO Mpu pa3pese rnasHoro ss61oka.

PecHMYHOe Teno BbINOJHAET ABe YHKLUN - MPOAYKLNIO BHYTPUTTa3HOM XXNAKOCTU U
y4yacTue B akTe akkoMogaumn. PECHUYHOE Teno CoAepPXUT OAHOVMEHHYIO MbILLLLY,
COCTOSILLYIO M3 BOJIOKOH, UMEIOLLMX pa3iMyHoe HanpasneHne. OCHOBHas (Kpyroeas)
4aCTb MbILWLUbI NOJSyYaeT NnapacuMnaTUYeCcKyo MHHepPBaLWIO (M3 rna3oaBUraTesibHoOro
HepBa), pagnaibHble BOJIOKHa UHHEPBMPYOTCA CUMMNATUYECKMM HEPBOM.

PecHNn4HOEe Teno COCTOUT M3 OTPOCTHYaTOM M NNOCKOW YacTen. OTpocTHaTada 4YacTb
UMMAPHOro Tesa 3aHMMaeT 30HY NPUMEPHO B 2 MM LLMPUHON, a NMJI0CKas 4acTb -
0K0J10 4 MM. Takum obpa3oMm, LnanapHoOe Teno 3aKaH4YMBaEeTCHA Ha pacCcTosHUM 6-6,5
MM OT nnmba.

B 6osiee BbINYK/I0M OTPOCTHYATOM YaCTU HAaCHYUTbIBAaeTCA 0KOJ1I0 70 peCHUYHbIX
OTPOCTKOB, OT KOTOPbIX K 9KBAaTOPY XpyCTasIMKa TAHYTCH TOHKME BOJIOKHA CBA3KMU
LlnHHa, yoep>XmnBasa XpycTasmK B NogBeLUEeHHOM COCTOAHUN. KaK pafy»xKa, Tak v
pPeCHMUYHOE Tesl0 UMET 0ObUNbHYIO YYBCTBUTENbHYIO (M3 NepBON BETBU TPONMHUYHOIO



HepBa) MHHepBaLUWIO, HO B eTCKOM Bo3pacTe (0 7-8 neT) oHa pa3BuTa
HeLOoCTaTO4YHO.

B unnnapHoM Tene pas3nunyatoT ABa CJ/108 - COCYAUCTbIN (BHYTPEHHWUIA) U MbILLUEYHbIN
(Hapy>XHbIn). CocyancTbin cnon Hanbonee Bbipa>keH B 061aCTN LUWNAPHbIX
OTPOCTKOB, KOTOpPbIE MOKPbITbI ABYMS CNOAMU 3NUTeNns, npeacrasnsowmm cobon
peayumnpoBaHHYO ceT4aTKy. EFro Hapy>XHbI C/ION NMUTMEHTUPOBAH, @ BHYTPEHHUN
nUrMeHTa He nMmeeT, oba 3TK CNos NPOAO/IKATCA B BUAE ABYX C/I0EB
MArMEeHTUPOBAHHOIO 3NUTENINSA, NOKPbIBAKOLWEro 3a4HI0 NOBEPXHOCTb pady>XKN.
AHaTOMMYeckne ocobeHHOCTN um-nmapHoro Tena obycsoBnMBalOT HEKOTOpPbIE
CMMNTOMbI MPW €ro naTosornn. Bo-nepsbix, LnanapHoe Tesno MMeeT TOT XKe UCTOYHUK
KPOBOCHabeHUs, 4TO 1 padyxka (nepnkopHeasibHas ceTb COCY0B, KOTopas
obpasyeTcs U3 nepenHNX LNIVAPHBLIX apTepuin, ABAAIOWNXCA NPOO0J/IKEHNEM
MbILIEYHbIX apTepuin, ABYX 3a4HNX OJINHHbBIX apTepuin). [o3ToMy ero BocrnasieHue
(LMKNNT), KaK NMpaBunJo, MNPOTEKaeT OAHOBPEMEHHO C BOCMasieHUeM paayXHOW
0607104KN (MPUAOLMKANT), MPN KOTOPOM pPe3Ko BbipakeH 6071eBON CUHAPOM,
06ycnoBNeHHbIN 60/1bLWINM KONMYECTBOM HYYBCTBUTEJIbHbIX HEPBHbBIX OKOHYaHWUNA.

BO-BTOprX, B UMJIMApHOM TeJie BblpaﬁaTblBaeTCﬂ BHYTpPUrJla3dHaa XXNOKOCTb. B
3aBUCUMOCTM OT KOJIMYECTBA 3TOW XXUAKOCTN MOXKET N3MEHATbLCSA BHyTpUrJsia3Hoe
OaBJieHne KakK B CTOPOHY ero rnmoHmn>xxeHu4d, Tak m rnoBbiLLEHNSA.

B-TpeTbux, npn BoCnaseHUn LUINAPHOro Tesna BCcerga HapyllaeTcsa akkoMogauus.

LinnvnapHoe Teno - naockas 4acTb PECHUYHOr o Tena - nepexognT B COBCTBEHHO
cocyaucTyto 060/104KY, UM XOPUONLOEK - TPETUN N CaMbl O6LLINPHLIN NO
NOBEPXHOCTWN OTAEN yBeaslbHOro TpakTa. MecTo nepexoga UuanapHoro Tena B
xopuonaer CooTBeTCTBYET 3yb4aTon NMMHUN ceTHaTKN. Xopronaesa - 3agHAA 4acTb
yBe-aJIbHO-r0 TpakTa, pacrnojlaraeTcsa Mexxay ceT4aTKon n cknepon n obecnevymsaeTt
NUTaHWe Hapy>XHbIX C/10eB ceT4aTon 060/104KN. OHa COCTOUT U3 HECKOJIbKUX CJI0EB
COCyno0B. HenocpeACTBEHHO K ceT4YaTKe (ee NMMrMEeHTUPOBAHHOMY 3MNUTENNIO)
npuneraeT C/ION WNPOKMX XO-PUOKaMUNIAPOB, KOTOPbIVM OTAENSAeTCA OT Hee TOHKOMN
MeMbpaHoun bpyxa. 3aTeM pacrnonaraeTcs CJI0n cpegHUX CoCcynoB, NPenmMyLLeCcTBEHHO
apTepunos, 3a KOTOPbIMU HAXOAUTCA CNon Bonee KPYyMnHbIX COCYA0B - BEHY. Mexay
CKIepon 1 Xxopuonaeen nmeeTcs NPOCTPaHCTBO, B KOTOPOM B OCHOBHOM MPOXOAAT
cocyabl N HepBbl. B X0-prnongee, Kak n B Apyrux otTaesiax yBeajabHOro TpakTa,
pacrnofiaratoTca NUrMeHTHbIE KNIeTKU. Xopuonaes njaoTHO cpauweHa ¢ opyrumm
TKaHSAMUW BOKPYr OMNCKa 3pUTeNbHOro HepBa.



KpoBocHab)xeHne xopmonaen oCcyLecTBASETCH U3 APYroro MCTOYHUKA - 3a4HUX
KOPOTKUX LUUIMapHbIX apTepuin. ModToMy BOCnaneHne xopnongen (XopmonanT) Yawe
npoTeKkaeT N30JIMPOBAHHO OT NnepeaHero otTaesna yseasibHOro TpakTa.

Mpwn BoCcnannTenbHbIX 3aboneBaHUsAX Xopnonaen B NpPoLLECC BCeraa BoBJieKaeTCs
npuaeratoLlan ceTyaTka W, B 3aBUCMMOCTM OT JIOKAIM3aLMN o4ara, BO3HUKAIOT
COOTBETCTBYIOLLME HAPYLLUEHNS 3pUTENbHbIX DYHKLMA. B oTAnYmMe oT pagyxku n
LUWNNAPHOro Tesla B XoMonaee HeT YyBCTBUTEJIbHbIX OKOHYaHUM, MO3TOMY ee
3aboneBaHna npotekatoT 6e3601e3HEHHO.

KpOBOTOK B xopmnomngee 3aMenieHHbIN, 4TO CNoCcobCTBYEeT BOSHUKHOBEHMWIO B 3TOM
4acTun cocyamncTon obosi04KM rnasa MeTacTasoB OMyXoJsen pasMyHoON JoKaamsaumum n
ocefaHunio Bo3byauTenen pasnmyHbiX MHGEKLNOHHbIX 3aboneBaHunn.

BHyTpeHHAs 060/104Ka rnasHoro s6s10Ka - ceT4aTka, caMasi BHYTPEHHSAS, caMas
CNO>XKHas Mo CTPOEHMUIO N camas PMU3MONorndYeckn Ba)kHas 060104Ka,
npeacTasBnsowas cobon Havyano, nepuepndecknini oTaen 3puTesibHOro
aHanu3aTopa. 3a HUM ceayloT, Kak B IIoOOM aHanmM3aTope, NpoBoasALLMe NyTH,
NOJKOPKOBbIE N KOPKOBLIE LIEHTPHbI.

CeTyaTKa npeacTtaBngeT cobon BbicoKoAUpPePEHLNPOBAHHYIO HEPBHYIO TKaHb,
npeaHa3Ha4YeHHY0 418 BOCNPUATUA CBETOBbIX pasgpaxkutenen. OT Ancka
3pUTENbLHOro HepBa A0 3yb4aTon AMHUM pacnosiaraeTcs OoNTUYECKM AesTenbHas
YacTb ceT4aTKu. Knepeau oT 3yb4aTon MHUM OHa pefyumpyeTca 00 ABYX C/I0eB
ANNTENNSA, MOKPbIBAKLWNX LWAMAPHOE Teso N padyXKy. 9Ta 4aCTb CE€TYATKU He
y4acTBYeT B aKTe 3peHunsa. ONTu4eckn geatesibHaa ceT4aTKa Ha BCEM MPOTSXKEHUN
PYHKLMOHANIbHO CBA3aHa C Npuaexallen K Herl xopmonaeen, Ho cpalleHa C Hen
TOJIbKO y 3yB4aTonm NMHNK cnepeaun n BOKPYr ANCKa 3pUTesIbHOro HepBa U No Kpato
XKEeNTOoro nATHa c3aju.

ONTNYeCKn HedeAaTeNbHbIN OTAEN CETHATKN NEXNT Knepeaun oT 3yb4aTon AMHUKU 1 No
CYLLLEeCTBY He sBNsieTCA ceT4aTon 060/104KOM - OH TepsieT CBOE CJ/IOXKHOE CTPOEHME 1
COCTOUT TOJIbKO U3 ABYX CJI0EB 3NUTENNSA, BbICTUNAOLWNX PECHUYHOE TeNo, 3a4HH00
NMOBEPXHOCTb pady>XKu 1 obpa3ywmx NMrMeHTHY0 6axpoMy 3paydka.

B HopmMme ceT4yaTKa npeacTtaBaseT cobon TOHKY Npo3payvyHyto 060104KY TONLLMHOWN
okos10 0,4 mMm. Camas TOHKas ee 4aCTb HaxoauTca B obnactu 3yb4aTon AMHUN N B
LeHTpe - B )XeJITOM MATHe, rae ToJilmnHa ceT4aTKy coctasnsgeT scero 0,07-0,08 mm.



XXentoe NATHO UMeeT TOT XXe ANaMeTp, YTO U ANCK 3pUTeNIbHOro Hepea - 1,5 MM 1
pacnonaraeTcs Ha 3,5 MM K BUCKY 1 Ha 0,5 MM HUXXe ANCKa 3pUTesIbHOro Hepsa.

fucTonorn4yeckn B ceT4aTke BblaensAaoT 10 csioeB. B Hen HaxooATCa U TPU HENPOHA
3pUTENBbHOr0 NYyTU: NAN0YKN N KONBOYKKM (NepBbin), BUNoNspHbIE KNETKK (BTOpon) 1
raHrIMOHapHbIE KNEeTKN (TpeTun HeNnpoH). Mano4ykm n kKonboykm npeactaBnaaoT cobon
pPeuLenToOPHYIO YacTb 3pUTENIbHOro NyTn. Konbo4kn, oCHOBHas Macca KOTOPbIX
CKOHLEHTpUpoOBaHa B 061aCTK XXeNnToro naTHa 1, Npe)xae BCero, B €ro LeHTpabHON
YacTun, obecneymBatoT OCTPOTY 3PEHUSA N LBETOOLLYLLEHNE, @ MaJIOYKM,
pacrnosioXeHHble nepugepuny-Hee, - NoJsie 3peHnsa N CBeTooLllyLLeHMe.

Manoykn n KoNbo4kM pacnosiaratoTCA B HAPYXKHbIX CNI0OAX CeTHYaTKW,
HernocpenCTBEHHO Y ee NMUITMEHTHOr0 3NUTEeNINSA, K KOTOPOMY MPUJIEXUT
XOPUOKanuAISpHbIA CJION.

YT106bI 3pUTENbHbIE PYHKLUNN He CTpaganm, HeobxoarMa NPO3pPayvHOCTb BCEX APYIMX
C/l0eB CeTHaTKW, PpacnosIoXKeHHbIX nepes hoTopeLenToOpPHbIMU KNeTKaMu.

B ceT4aTKe pas3nunyaoT TpuU He|7|p0Ha, PacCnoJIOXKEHHbLIX OONH 3a APYTr M.

[MepBbIn HENPOH - HENPOINNTENINN CETHATKM C COOTBETCTBYOLWMMU sapaMu. BTopon
HENPOH - C/ION BUNONAPHLIX KNETOK, Ka)K[Aas ero KJeTka KOHTaKTUupyeT C
OKOHYaHUAMUN HECKOJIbKMX KJIETOK NepBOro HempoHa. TpeTun HeMpoOH - CJI0N
FAHIINO3HbIX KNETOK, Ka)KAasa ero KJeTka CBA3aHa C HECKOJIbKUMUN KNleTKaMu BTOPOro
HenpoHa. OT FaHrIMO3HbIX KJIETOK OTXOAAT AJINHHbIE OTPOCTKW (aKCOHbI), COCTaBnANA
CJ/ION HEepPBHbIX BOJIOKOH. OHM cobupatoTca B OAHOM y4acTke, obpa3sys 3puTenbHbIN
HepB - BTOPYIO Napy YepernHbiX HEPBOB. 3pUTesIbHbIN HEPB MO CYLWeCcTBY, B OTn4Yune
OT APYrux HepBOB, ABNAeTCs 6enbiM BeWeCcTBOM MO3ra, NPOBOAALWLNM NYTEM,
BbIABMHYTbIM B F/1a3HMLY U3 MOJIOCTU Yepena.

BHYTpeHHAS MOBEPXHOCTb rNna3Horo s6s0Ka, BbICT/IaHHAA ONTUYECKN OeATeNbHON
4aCTblOo CETYATKW, NONyYMIa Ha3BaHME r1a3Horo AHa. Ha rnasHom gHe nMmerTcsa OBa
Ba>XHbIX 06pa30oBaHUNS: XXeNToe NATHO, pacnosioXkeHHoe B 06/1acTy 3agHero nostca
rna3Horo s1650ka (Ha3BaHMe CBSA3aHO C HAJINYMEM XKENTOro NMrMeHTa Npu 0CMoTpe
3TOro y4yacTka B 6eckpacHOM cBeTe), U ONCK 3pUTESIbHOrO HEpPBa - Ha4vaslo
3pUTENbHOro Ny TW.



ONCK 3pnUTEeNbHOro HepBa NpeacTaB/fAeTCa YeTKO OrpaHNYeHHbIM BieaHO-pPO30BbIM
oBaJioM gunameTpom 1,5-1,8 MM, pacnosioXKeHHbIM NPUMEPHO B 4 MM OT »XKeJITOro
naTHa. B obnacTtn gncka 3puTesibHOro HepBa ceT4YaTKa OTCYTCTBYET, BCeaCcTBme
4yero COOTBETCTBYHOLWMA 3TOMY MeCTY Yy4aCTOK M/1a3HOro AHa MMeHyeTCs TakxXXe
PU3N0NIOrNYECKNM CNenbIM MATHOM, OTKPbITbIM MapnoTToMm (1663). Cneayet
OTMETUTb, 4TO Y HOBOPOXXAEHHbIX ANCK 3pUTesibHOro HepBa baegHoBaT, C CUHEBATO-
CepbliM OTTEHKOM, 4TO OWMNBOYHO MOXKET BbiTb MPUHATO 3a aTpoduio.

N3 onckKa 3puTenibHOro HepBa BbIXOOUT N BETBUTCSA Ha r1a3HOM AHe LueHTpaJibHas
apTepusa ceTHyaTKW. B ToNWwy 3pnuTEeNbHOro HEPBa yYKa3aHHada apTepusd, OTAENNBLUNCH B
opbuTte oT rnasHon, npoHmMkaeT B 10-12 MM OT 3a4Hero nosjtca rjnasa. Aptepus
COMNpPOBOXXAAETCHA BEHON COOTBETCTBYIOLLEro Ha3BaHUA. ApTepuasbHble BETBU MO
CPaBHEHWIO C BEHO3HbLIMU BbIrNaaaT 6onee cBeTAbIMU N TOHKUMUN. COOTHOLLEHNE
OnameTpa apTepun K gMamMmeTpy BeH B HOpMe Yy B3POC/iblX paBHAeTcs 2: 3. Y geten o
10 net - 1: 2. ApTepun 1 BEHbl PAacCNpPOCTPaHATCA CBOMMU BETOYKAMUN MO BCEN
MOBEPXHOCTU ceT4aTon 060N04KN, ee CBETOYYBCTBUTE/IbHbLIN CNION NNTAETCS 3a CHeT
XOPUNOKaNUANAPHOro oTaesia xopuonaen.

Takum obpa3oM, NUTaHME CeTHaTKM OCYLLEeCTBASETCA N3 Xo-pnonaen n cobcTtseHHom
CUCTEMbI apTepmaibHbIX COCYA0B - LLEHTPaJSIbHON apTePUOSibl CETYHAaTKN N ee BETBEN.
dTa apTepuosa ABNAeTCA BETBbIO MN1a3HUYHON apTepun, KOTopas B CBOK o4vepenb
OTXOAMWT OT BHYTPEHHEWN COHHOW apTepumn B NONOCTU Yepena. Taknum obpa3om, ocMOTp
rna3HoOro AHa cocyabl CeTYaTKM NO3BONISET Y3HaTb O CBOMCTBaX COCYA0B rOJIOBHOIO
MO3ra, UMeLLKX TOT XKe UCTOYHNK KpoBoobpalLeHUs - BHYTPEHHIOI COHHYIO
apTeputo. ObnacTb XKenToro NATHa CHab)xaeTcsa KPOBbIO 3a CHET XopMonaeun, cocyabl
ceT4HyaTKK 34eCb He NPOXOAAT U He NPenAaTCTBYIOT Jly4aM CcBeTa nornagaTb Ha
doTopeuenTopsbl.

B LueHTpanbHOM IMKe pacrnosiaraloTcs TO/IbKO KoN604YKK, BCe 0CTallbHble C/Ion
ceTHaTKM OTTeCHeHbl K nepudepun. Takmum obpasom, B 061acTn )KenToro NaTHa Nyyu
CBeTa nonagjatoT NpsAMo Ha Konbo4dku, 4To n obecneymBaeT BbICOKYIO pa3peLlatoyto
CrMocobHOCTb 3TOM 30HbLI. DTO obecne4ymBaeTcs ewe N 0CObbIM COOTHOLIEHNEM MeXaY
KNeTKaMn BCEX HEMPOHOB CeTHaTKU: B LLEeHTPa/IbHOM AMKe Ha OA4HY KO1604Ky
npuxoanTcsa ogHa bunonspHas KNeTka, a Ha Ka)Kay BunonspHyo KNeTkKy - CBOSA
raHrnnoHapHas. Tak obecneymBaeTca «NpsAMasn» CBA3b Mexay oTopeLenTopamm u
3pUTESIbHBIMU LLEeHTPaMu.

Ha nepudepun cetyaTkn, Haob6opoT, Ha HECKOJIbKO NasloYeK NPUXoanTCsA odHa
bunonsipHas KNeTKa, a Ha HEeCKOJIbKO BUNONSAPHbIX - OJIHA FAHIIMOHApHasa KNeTKa,



KOTOpas «CyMMUPYET» pa3fpa’keHne oT onpenesieHHOro y4yacTka ceT4yaTku. Takas
CyMMaLUua pasapakeHunin obecneymBaeT nepudeprnyeckon 4acTu ceT4aTKuy
NCKJIIOYNTESTbHO BbICOKYO YYBCTBUTENIbHOCTb K MUHMMAJIbHOMY KOJIMYECTBY CBETa,
nonagatoLLemMy B ria3s yesioBeka.

Ha4aBWWNCb Ha rna3sHoOM AHe B BUAE AUCKA, 3pUTEeNIbHbIA HEPB NOKMAAEeT ra3Hoe
A0/10K0, 3aTeM rnasHuuy n B 061acTu TypeLKoro cegyla BCTpevyaeTcs C HEPBOM
BTOpOro rnasa. Pacnonarasace B opbuTe, 3pUTeNbHbLIN HEPB MMeeT 8-06pa3Hyto
hopMYy, 4TO NCKJIIOHYaAET BO3MOXXHOCTb HaTSAXXEHMSA ero BOJIOKOH Npu OBUXKEHUNAX
rnasHoro si6soka. B KOCTHOM KaHane rnia3Hulbl HepB TepseT TBepAYy MO3roByto
060/104KYy 1 OCTaAeTCSA MOKPbLITLIM NAYTUHON N MATKON 060N0YKOMN.

B TypeuKkom ceasie oCyLLeCTBAAETCA HEMOJIHbIN NepekpecT (BHYTPEHHMX NOJIOBUH)
3pUTesibHbIX HEPBOB, UMEHYyeMbI XMa3Mon. Mocsie HaCcTUYHOro nepekpecTa
3pUTeNbHbIE NYTU MEHSAKOT CBOE Ha3BaHMe N 0603HaAYaTCA KakK 3puTefibHble TPaKThI.
KaXablh U3 HUX HeceT B cebe BONOKHA OT HapYXHbIX OTAEJI0B CeTHaTKWM rna3a CBoen
CTOPOHbI N OT BHYTPEHHUX OTAENI0B CeTY4aTKN BTOPOro rnasa. 3puTesibHble TPaKThbl
HanpaBISAlOTCA K NOAKOPKOBbIM 3pUTEJIbHbIM LLEHTPaM - HapY>XHbIM KOJIeHYaTbIM
Tenam. OT MyNbTUMOJNIAPHBIX KJIETOK KOJIEHYaTbIX Te/l Ha4YMHaTCA YeTBepThble
HEeNpOHbI, KOTOpPbIe B BUAe AnBeprupyrowmx (npasoro v sieBoro) ny4kos [pacno-ne
NPOXOAAT BHYTPEHHIOI Karncyay U 3aKaH4YMBalTCA B LUNOPHbLIX 6opo3akax
3aTbIJIOYHbIX JON1eN MO3ra.

Takum obpa3om, B Ka)K40W NOJSIOBUHE MO3ra npeacTassieHbl ceT4aTkn obounx rnas,
obycnoBsiMBas COOTBETCTBYIOLLYIO MOJIOBUHY MNOJIA 3pE€HUS, YTO NO3BOJINII0 0Opa3HO
CpaBHMBaTb CUCTEMY yrpaB/ieHNss CO CTOPOHbI MO3ra 3pUTesIbHbIMU (PYHKLUNSAMN C
ynpasJsieHMeM e340KOM rnapoun fowwagen, Korga B npaBon pyke e3foka HaxooaTcs
BOX KW OT NMpPaBoOM NONOBUHbLI y34e4eK, a B JIEBOWN - OT JIeBbIX.

BosioKHa (aKCOHbI) FAHMIMO3HbIX KNETOK CXoAaTCcs, obpa3ys 3puTesibHbIn HepB. AncK
3pUTENLHOIr0 HEepPBa COCTOUT U3 MYYKOB HEPBHbLIX BOJIOKOH, MO3TOMY 3Ta 0651acTb
rna3Horo AHa He y4acTBYeT B BOCMPUATUN lyda CBETa U NMpu nccaenoBaHuUm nons
3peHunsa faeT TaK Ha3blBaeMoe cienoe NATHO. AKCOHbI FAHTIMO3HbIX KJIETOK BHYTPU
rna3Horo s6s0ka He nmeT MmenmHoBom 060104KK, 4TO obecnevynBaeT NPO3PaA’YHOCTb
TKaHW.

MaTonorus ceT4aTky, 3a PeAKUM UCKITIOYEHUEM, MPUBOANT K TEM UIN NUHBIM
HapYLIEHNAM 3pUTENbHbIX (PYHKLUNNA. Y)Ke No TOMY, Kakasi U3 HUX HapyLLeHa, MOXXHO
npeanonaraTh, rAe HaXoAUTCA o4ar rnopa)keHusi. Hanpumep, y 601bHOM0 CHMXXEHa



OCTPOTA 3pEeHUs, HapYyLLUEHO LIBETOOLLYLLIEHME NPU COXPaHUBLUEMCS NMepudepnyeckom
3PEHUM N CBETOOLLYLLIEHNN. ECTECTBEHHO, B 3TOM Cjly4ae eCTb OCHOBAHMSA AyMaTb O
NaToNOrMN MakKysipPHOM 06/1aCTU CeTYaTKN. B To XKe BpeMsi Npu Pe3KOM CY>KeHUN
NoJIst 3pEHNS U LBETOOLLYLLIEHUS JIOTUYHO NPEeAnosIOXKNTb HaNn4ne N3MeHeHu” B
nepudepnvecknx oTaenax cCeTHaTKu.

B ceTyaTKe HeT YyBCTBUTEJIbHbIX HEPBHbLIX OKOHYaHWUIA, MO3TOMY BCe 3aboneBaHuns
npoTekatoT 6e360se3HeHH0. CoCybl, NMTalOLWME CETHATKY, NPOXOAAT B F1a3Hoe
s610K0 c3aan, B61M3M OT MecTa BbIXO4a 3pMTESIbHOro HEPBA, U NpX ee BocrnasieHnn
BUANMOW rMnepeMmnmn rnasa He bbiBaer.

AnarHoctuka 3aboneBaHnin ceT4aTKU NPOBOANTCS HA OCHOBAHMW AaHHbIX aHaMHe3a,
onpeneneHns 3pnuTeNbHbIX PYHKLWA, Npexae BCero OCTPOThbl 3pEHUS, NOJSA 3PEHNS U
TEMHOBOW afanTaunm, a Takxe opTasIbMOCKOMNYECKON KapTUHbI.

3puTesibHbIN HEPB (0OMHHaALUATasa rnapa YepenHo-MOo3roBblX HEPBOB) COCTOUT
npuMmepHo 13 1 200 000 aKCOHOB raHrJIMO3HbIX KJIETOK CeTHaTKU. Ha 3puTesibHbIN
HepB NPUXoanTCsa okoJio 38 % Bcex athpdhpepeHTHbIX U 3hPepeHTHbLIX HEPBHbIX
BOJIOKOH, MMEILLNXCA BO BCEX YepernHO-MO3roBblX HEpPBaXx.

Pa3nnyatloT YeTbipe YacTu 3pUTENIbHOro HepBa: MHTpabynbbap-Hyto (BHYTPUria3sHyto),
opbuTanbHyto, BHyTPUKaHaNbLEBYIO (BHYT-PUKOCTHYIO) U MHTPaAKPaHNAbHYIO.

BHyTpurnasHas 4acTb o4eHb kopoTkasd (0,7 MM gnnHon). OUCK 3pUTeNbHOro HepBea
nmeet Bcero 1,5 MM B gnametpe n obycnosnmeaeT PU3N0JI0rN4ECKYO0 CKOTOMY -
cnenoe NaTHO. B obnactu ancka 3pnTenbHOro HepBa NPOXoAnT LeHTpasibHas
apTepus 1 LeHTpasibHasa BeHa CeTHaTKW.

OpbuTtanbHasa 4acTb 3pUTENBHONO HepBa nMeeT OanHy 25-30 mMm. Cpa3y xe 3a
rna3HbiM 96710KOM 3pUTesIbHbIN HEPB CTAHOBUTCSH 3HA4YNUTENbHO Toawe (4,5 mm),
MOCKOJIbKY €ro BOJIOKHa MoJly4atoT MUEeSIMHOBY0 00KNaaKy, MOAAEP>KMBAIOLLYIO TKaHb
- HENPOr NI, @ BECb 3PUTENbHbLIN HEPB - MO3roBble 060/104KN, TBEPAYIO, MATKYIO U
MayTUHHYIO, MeXy KOTOPbIMU LUPKYNPYET uepebpocnnHanbHas XXNAKOCTb. 3TN
060104K1M CNENO OKAHYMBAKOTCA Yy rNa3Horo a6s0Ka, 1 nNpm NOBbILLEHNN
BHYTPUYEpPEnHOro gaBseHnsa ANCK 3pUTesIbHOro HepBa CTAaHOBUTCSH OTEYHbLIM U
NPUMNOAHNMAETCHA Had YPOBHEM CeTYaTKU, rpmboBMUAHO BbINAYMBASAChH B CTEKIOBNOHOE
Tesno. Bo3HMKaeT 3aCTOVMHbIM OUCK 3pUTEJIbHOrO HepBa, XapaKTEePHbIN 015 onyXosen
rOJIOBHOIO MO3ra un gpyrux ero 3abonesaHuin, CONpPOBOXXOAIOLLMXCA NOBbILLEHNEM



BHYTPMYEPENHOro AaB/EHUS.

[Mpy NoBbIlLEeHN BHYTPUIrNa3HOro AaBJIeHUA TOHKasa pelleTyaTad NnaacTUHKa CKaepsbl
CMEeWaeTCAa K3agn n o6pa3yeTc;| MaToJiorn4eckoe yrny6neH|/|e B o6nacTtn gucka
3PUTENIBHOIO HEPBa - TaK Ha3blBaeMad NiaykKoMaTO3Hada 3KCrnaBaulunA.

OpbuTtanbHas 4acTb 3pUTENBHONO HEpBa MMeeT AsnHy 25-30 mMm. B opbute
3pUTENIbHbIN HEPB NEXNT cBOBOAHO U aenaeT 8-06pa3Hbin N3rnb, 4To UCKIYaeT ero
HaTs>KeHNEe ga)ke Npu 3HaYNTENbHbIX CMELLEHNAX rna3Horo s6aoka. B opbute
3pUTENbHbIN HEPB HAaX0AUTCA AOCTAaTOYHO B6M3KO OT NPUAATOYHbIX Na3yX HOCa,
MO3TOMY MPU UX BOCNasieHUN MOryT BO3HUKATb PUHOMeHHbIE HEBPUTHI.

BHYTpM KOCTHOrO KaHasla 3pMTesibHbI HEPB NMPOXOAMUT BMECTe C rNa3HUYHON
aptepuen. Mpun yTONWEHNUN N YNJIOTHEHUN €€ CTEHKN MOXKET NPOMCX0ANTb CAaBJIeHMEe
3pUTEsNIbHOr0 HEPBA, MpUBOAsLLEE K MOCTENEHHON aTPO(UN €ro BOJIOKOH. Mpun
nepenoMax OCHOBaHWS Yepena 3pUTesibHbIN HEPB MOXXET BbiTb CAaBAEH UK
nepeceyvyeH KOCTHbIMKU 0610MKaMu.

MunennHoBas 060s104Ka 3pUTENILHONO HEPBA HEPEOKO BOBJIEKAETCHA B NATO/IOMrNYECKNI
npouecc Npu AeMnennHn3npyrLWwmx 3abosnesaHnax LeHTpPalbHON HEPBHOMN CUCTEMbI
(paccesiHHbIN CKIEP03), YHTO TakKXe MOXXET NMPUBECTU K aTPonmn 3pnUTenbHOro HepBa.

BHYyTpu Yepena BOJIOKHA 3pUTesibHbIX HEPBOB 060UX r1a3 COBEPLUAOT YaCTUYHbIN
nepekpecT, obpa3ys xma3my. BoslokHa OT HOCOBbIX MOJIOBUH CETYATOK
NepeKkpeLLVBalOTCS N NepexoasT Ha MPOTUBOMOJIOXKHYO CTOPOHY, a BOJIOKHA OT
BMCOYHbIX MOJIOBUH CETYATOK NPOAOJIKAOT CBOW X044, HE Nepecekasch.

3PUTENIbHBLIA MYTb

N NYTb 3PAHYKOBOI'O PE®JIEKCA

AHaTOMMYeCKasa CTPYKTypa 3pUTESIbHOIo NyTU OOCTAaTOYHO CJ/IOXKHA U BKJIIOYAET B
cebs pAa HEMPOHHbIX 3BEHbEB. B Nnpeaenax ceTyaTKM Ka)X4Oro rnasa - 3To C/Ion
naso4vyek n konbo4ek (hoTopeuenTopbl - NEPBLIA HENPOH), 3aTEM CJI0N BUNONAPHbIX
(BTOpPOMN HEMPOH) N FAHIMIMO3HbIX KNETOK C UX OJIMHHBIMN aKCOHaMU (TPeTUin HENPOH).



Bce BMecTe oHU 06pa3yoT nepudepnyeckyto HacTb 3pUTesIbHOro aHaan3aTopa.
MpoBoasLine NyTW NpeacTaB/eHbl 3pUTENIbHLIMU HEPBAMU, XMA3MO U 3pUTENbHbLIMU
TpakTaMu.

MNocnenHne OKaH4YMBAKOTCA B KJIeTKaxX Hapy>KHOIro KoJIeH4YaToro Tesa, urpatoLlero
POJib MEePBUYHOI0 3pUTESIbHOIO LeHTpa. OT HUX BepyT Havaso y)Ke BOJIOKHA
LLeHTpPaJIbHOro HEMPOHa 3pUTESIbHOr 0 NMyTU, KOTOpble focTuratoT obnacTu
3aTbIJIOYHOW O07M MO3ra. 34eCb JIOKa/IN3yeTCs NepBUYHbIV KOPTUKAJIbHbIA LLEHTP
3pUTesIbHOro aHanusaTopa.

3puTenbHbIN HEPB 0O6pa3oBaH aKCOHAMM FAHIMJIMO3HbIX KETOK CETHYHATKUN U
3aKaH4YMBaeTCH B XMa3Me. 3Ha4YUTEesIbHYI YacTb HepBa COCTaBAAET ra3HUYHbIN
OTPE30K, KOTOPbLIAN B FOPU30OHTasIbHON MJOCKOCTUN nMmeeT 8-06pa3Hbin n3rmo,
bnarogaps 4emy He UCMbITbIBAET HAaTSXKEHUI NPU OBUXKEHUN ra3Horo sénoka.

Ha 3Ha4YnTenbHOM NpoTSXKeHUKU (0T BbiIXoAa M3 rna3Horo s6,10ka Ao Bxona B
3pUTeNbHbIN KaHan) HepB, NOA0OHO MO3ry, umeeT Tpu 060/104KN: TBEPAYIO,
NayTUHHYIO, MAFKY0. BMecTe ¢ HUMK TonwmHa ero coctasnseT 4-4,5 mMm, 6e3 Hux -
3-3,5 MM. Y rnasHoro abnoka Teepnas obonoyvka cpactaeTcs CO CKIepon U TeJIOHOBOW
KancyJsion, a y 3puTesIbHOro KaHana - C HaAKOCTHULUEeN. BHyTpu4epenHom oTpes3ok
HepBa 1 XMa3Ma, Haxoasuwmecs B cybapaxHongasib-HON XMa3MaTUNYECKON LNCTEPHE,
o4eTbl TOJIbKO B MArKyto 060104Ky. MNoaobosioyeyHble NPOCTPAHCTBA M1a3HNYHOMN
yacTun HepBa (cybay-panbHoe 1 cybapaxHomganbHOE) COeANHAITCS C aHAIOMMYHbIMM
MpPoCTpaHCTBaMM FOJIOBHOMO MO3ra, HO U30MPOBaHbI APYr OT Apyra. OHW 3anoJIHEHbI
XXNOKOCTbIO CJIOXKHOIMO COCTaBa (BHyTpuUriasHas, TKaHeBas, uepebpocnnHanbHas).

MoCKONbKY BHYTpUria3Hoe OaBJieHne B HOPMe B [iBa pa3a BbllLe BHYTPMUYEPENHOro
(10-12 MM pT. CT.), HanpaBJieHNe ee TOKa COBMafdaeT C rpaAneHTOM AaB/ieHus.
NcknioyeHne cocTaBnAaoT CilyyYaun, Korga CyLecTBEHHO NOBbILLAETCA BHyTpUyYepenHoe
[aBJieHne (HanpuMmep, NpY Pa3BUTUM OMYXOAN MO3ra, KPOBOU3NMSAHMAX B MOJOCTb
Yyeperna) nnum, HaobopoT, 3HAYMTESIBHO CHUXKAETCA TOHYC rnasa.

Bce nepBuYHbIE BOJIOKHA, BXOAALLME B COCTAB 3pUTEJIbHOr0 HepBa, rPynnuUpyoTCcs B
TPW OCHOBHbIE MYy4YKa. AKCOHbI FAHIMIMO3HbIX KJ1IETOK, OTX0AsLMe OT LeHTpasibHOn
(MakynapHon) obnacTu ceT4aTKM, COCTABAAT NANUIIOMaKyNAPHbIA MYYOK, KOTOPbIN
BXOOUT B BUCOYHYIO NMOJIOBUHY ANCKA 3pUTESIbHOI0 HepBa. BoNIOKHa OT FaHrIMO3HbIX
KJ1IeTOK HOCOBOW MOJMIOBUHbI CETHATKM UAyT NO pagnasibHbIM JIMHUAM B HOCOBYO
NOJIOBUHY ANCKA. AHaNOrNYHbIE BOJIOKHA, HO OT BUCOYHOW MOJIOBUHbI CETHATKU, Ha
NyTW K OUCKY 3pUTENbHOIr0 HepBa CBepXy U CHU3Y «0bTeKalT» nanusioMaky-spHbIN



My4oK.

B rna3HMYHOM OTpe3Ke 3puTenbHOro Hepea B61M3n rnasHoro 6710ka COOTHOLEHUNS
MeXAYy HEPBHbLIMU BOJIOKHaMM OCTAlOTCA TaKUMU XKe, KaK 1 B ero gucke. flanee
NanuIJIOMaKySPHbINA NYYOK NMepeMeLLLaeTCcs B 0OCEBOE MOJIOXKEHME, a BOJIOKHA OT
BUCOYHbIX KBAAPaTOB CETYATKN - Ha BCO COOTBETCTBYIOLLYIO MOJOBUHY 3PUTENBHOI0
HepBa. TaknM obpa3oM, 3pUTENbHbLIN HEPB YETKO pa3fesieH Ha NPaByto U JIEBYIO
NMOJNIOBUHbI. MeHee Bbipa)KeHO ero AesieHne Ha BEPXHIO N HUXXHIOK MOJIOBUHBI.
Ba>XHOW B KJINHNYECKOM CMbIC/Ie 0COBEHHOCTbIO SABMISIETCS TO, 4TO HEPB JINLLEH
4YYBCTBUTEJNIbHbIX HEPBHbIX OKOHYaHWA.

B obnactun 4yepena 3puTesibHble HEPBbI COEANHAITCA Hag 061aCcTbiO TypeLKoro
cenna, obpasysa xmasmy, KoTopas NOKPbITa MArKOM MO3roBon 060/104KOM N NMeeT
cnepywowme pasMepsl: gamHa 4-10 mMm, wnpurHa 9-11 mm, TonwmHa 5 mm. Xnasma
CHU3Y rpPaHNYnNT C amadparMon Typeukoro ceasna (COXpaHMBLLUMNCA Y4aCcTOK TBEpPLON
MO3roBoin 060104KHK), CBEPXY (B 3aAHEM OoTAese) - C AHOM TPETbEro XXesyao4Ka
MoO3ra, no 6okam - ¢ BHYyTPEHHUMW COHHbIMN apTepunaMun, C3aaun - C BOPOHKOM
rmnodgusa.

B obn1acTu xma3mbl BOJIOKHA 3punTesibHbIX HEPBOB YaCTUN4YHO NnepekKpewnmBatoTCd 3a
cHeT I'IOpLI,VIVI, CBA3aHHbIX C HOCOBbIMW MOJIOBMHKaMWN CeTHaTOK.

MNepexons Ha NPOTUBOMOJIOXKHY CTOPOHY, OHU COEAUNHSAIOTCS C BOJIOKHaMN, UayLWnUMmn
OT BMCOYHbIX MOJIOBMH CETYATOK APYroro rnasa, u obpasyoT 3pUTeNbHbIE TPAKTHI.
34€eChb XXe YaCTUYHO NEPEKPELLNBAOTCS U NanuIJIoOMaKylspHbIE NYYKU.

3puTeNbHble TPaKTbl HAYMHAKOTCA Y 3a4HEN NOBEPXHOCTM XMa3Mbl N, 06OrHYB C
HAPY>XHOM CTOPOHbI HOXXKM MO3ra, OKaH4YMBAOTCSA B HAPY>XXHOM KOJIeH4YaToM Terne,
3aHel YacTu 3puTenbLHoro byrpa 1 nepegHemM YeTBEPOXOJIMUN COOTBETCTBYIOLLEN
CTOPOHbI. O4HAKO TOJIbKO HapPYy>XHble KOJIeHYaTble Tesa SABNATCS 6€3yC/I0BHbIM
NOOKOPKOBbLIM 3pUTeNbHbLIM LLleHTPoM. OcTasibHble ABa 06pa30BaHNS BbIMOJHAOT

apyrve yHKUunn.

B 3puTesibHbIX TpakTax, AJIMHa KOTOPbIX Y B3pOC/soro Yyenoseka gocturaeT 30-40 mmMm,
NanuaIoOMaKkyNAapHbIN NMy4Y0K Tak)Xe 3aHMMaeT LeHTpasibHoe MNoJIoXKeHue, a
nepekpeLlleHHble N HenepekpeLleH-Hble BOJIOKHa Mo-rpeXxHeMy nayT oTAe IbHbIMU
ny4ykamu. Npu 3TOM nepBble N3 HUX PacnoNoXeHbl BeKTpoMeanasibHO, a BTOpble - A0-
peonaTepasibHO. 3puUTesibHas JYYUCTOCTb (BOJIOKHA LLeHTPasibHOro HenpoHa)



Ha4YMNHaeTCA OT NaHrJINO3HbIX KJIETOK MATOro U WWECTOoro cjioeB Hapy>XHOro
KOJIeH4YaTOoro tena.

CHa4vasa akCoHbl 3TUX KNeTok obpa3yloT Tak Ha3biBaeMoe nosie BepHuka, a 3aTtem,
nponas 4yepes 3agHee 6enpo BHYTPEHHEN Kancysibl, Beepoobpa3Ho pacxonaTcs B
benom BewecTBe 3aTbIIOYHOW A0/M MO3ra. LleHTpanbHbIN HENPOH 3aKaH4YMBaEeTCA B
bopo3ge NTuyben Wnopbl. 3Ta 061acTb U ONINLETBOPSAET CEHCOPHbLIV 3pUTESIbHbIN
LeHTp - ceMHaauaToe Kopkosoe noJsie no bpoamary.

MNyTb 3pa4kKoBOro pegekca - CBETOBOIro 1 Ha yCTaHOBKY r1a3 Ha 6baun3koe
paccTosaHMe - OBOJIbHO C/I0OXKEeH. ApdpepeHTHas 4acTb pedIeKTOPHON AYIrX NMepBoro
N3 HUX Ha4YMHaeTCcs OoT Kosibo4YeK 1 nanoyek ceT4aTKM B BUAE aBTOHOMHbIX BOJIOKOH,
NAOyLWwmMx B COCTaBe 3pUTEJIbHOro HepBa. B Xxnasme oHM NepekpeLmBaoTCa TOYHO Tak
Xe, KaK 1 3puTesibHble BOJIOKHa, U NepexoasT B 3puTesibHble TpakThl. Nepen
HapPY>XXHbIMW KOJIEHYaTbIMN TeNlaMu NyrnuIJIOMOTOPHbIE BOJIOKHa OCTAaBJIAT UX U
rnocJsie YaCTUYHOrro rnepek-pecta OKaHYMBAIOTCA Y KJI€TOK TaK Ha3biBaeMou
npeTekTanbHom obnacTu. [lanee HoBble, MEXYTOYHbIE HEMPOHbI MOC/Ee YaCTUYHOI O
rnepekpecTa HarnpassATCA K COOTBETCTBYOLWMM aapam (AKyToBuYa - DaMHrepa -
BecTdanga) rnazoasuratesibHoro Hepea. ApdepeHTHbIE BOJIOKHaA OT XKENTOoro nNaTHa
CeTYaTKM Ka)kaoro rsa3a npeacrtassieHbl B 060ux rna3oasuraTesibHbIX sgpax.

S depeHTHbIN NYyTb NHHEPBALUWUKN CPUHKTEPA padyXKN HAaYMHAETCH OT yXe
YNOMSAHYTbIX aaep n nget obocobneHHbIM NyYKOM B COCTaBe rna3oaBuraTesibHOro
HepBa. B rnasHuue BoJIOKHA COUHKTEpa BXOOAT B €ro HVMXKHIOK BETBb. A 3aTeM 4yepes
rfasogBuUraTesibHbIN KOPELLOK - B PECHUYHbIN y3es. 30eCb 3aKaH4YNMBaeTCH NepBbIn
HEeNpOH paccMaTpPMBaEMoOro nNyTm N Ha4YMHaeTcs BTOPON. N0 BbIXOAY N3 PECHUYHOIO
y3J/1a BOJIOKHa C(pUHKTepa B COCTaBe KOPOTKUX PECHUYHbIX HEPBOB, Nponas 4yepes
Cknepy, nonagatT B Ne-puxopuonganbHoe NpocTpaHCTBO, rae obpasyoT HepBHOE
cnneteHne. Ero KoHe4yHble pa3BeTBNEHUA NPOHUKAOT B pafy>XKy YU BXOAAT B MblLULy
OTAEeNIbHbIMU paanalibHbIMU NMy4YKaMu, T. €. UHHEPBUPYIOT ee CeKTopasibHO. Bcero B
ChuHKTepe 3payka HacyuTbiBaeTCca 70-80 TakMx CerMeHTOB.

S hepeHTHbIN NYTb AunaTaTopa (pacwmpuTens) 3padka, nosjyyarmuwero
CUMMAaTUYECKYIO MHHEPBaLWMIO, HA4YMHAETCH OT UM-IMOCNNHANBbHOIro ueHTpa byare.
NMocnegHUM HaxoaUTCA B NepefHUX porax CMMHHOro Mmosra. OTciona oTXooaT
coeguHNTesSIbHble BETBM, KOTOPbIE Yepes MorpaHNYHbIN CTBOJT CUMMNATUYECKOr0 HEPBA,
a 3aTeM HWKHUN N CPeaHUN CMMNaTUYecKue LWenHble FraHrNnm AoCTUratloT BepXHero
raHrnnsa. 34ecb 3aKaH4YMBaeTCHA NepBbi HEMPOH NYTU U HAYUHAETCH BTOPOWN,
BXOASALLMW B COCTAB CNJIeTEHNA BHYTPEHHEN COHHOM apTepun. B nonocTun 4yepena



BOJIOKHA, UHHEP-BUpPYIOLME AniaTaTop 3padka, BbIXOAAT U3 YNOMAHYTOMO ChJlIeTEeHMUS,
BXOLAT B TPOMHMYHLIN (FraccepoB) y3es, a 3aTeM NOoKUAAT ero B CoOCTaBe r1a3Horo
HepBa. Y)Xe Yy BepWunHbl rpaHnLbl OHN NepexonnaT B HOCOPEeCHUYHbIN HEepPB U aasnee
BMecCTe C OJIMHHLIMN PECHUYHLIMW HEPBAMM MNPOHUKAKOT B rna3sHoe a610ko. Kpome
TOro, oT ueHTpa byare oTxoouT LeHTpaabHbIN CUMAOATUYECKUA NYThb,
3aKaH4YMBalOLWMINCA B KOPEe 3aTbIJIOYHON 40K Mo3ra. OTClo4a Ha4YMHaeTCs yxKe
KOPTUKOHYKJI€apPHbI NYyTb TOPMOXEHNSA CPUHKTEpPa 3padKa.

Perynaumns yHKUUM AnnaTtaTopa 3payka NpoxoanT C MOMOLLbIO CyrnpaHyKIeapHOoro
rMnoTasiaMMYeckoro LeHTpa, HaxoasLerocs Ha ypoBHe TpeTbero »eJslyao4yka Mo3ra
nepen BOPOHKOW runocgunsa. NocpeacTBoM peTUKYISPHONM (hopMaLMn OH CBA3AH C
LUIMOCAN-HaNbHbIM LleHTpoM byare.

Peakunsa 3Ppa4yKOB Ha KOHBepreHuumio n akkoMmoaau o nMmeeT CBOU ocobeHHOCTK, 1n
pe(pJ'IGKTOprIe Ayrm B 3ToM CJiydae OT/INHatloTCA OT ONMMCaHHbIX BblLUE.

Mpn KOHBEPreHumMm CTUMYJIOM K CY>KEHUIO 3padka cyxaT npo-npuoLenTuBHbIe
NMMYNbChbl, NAYLLME OT COKPALLALWMNXCSA BHYTPEHHNX NPAMbIX MbILLL, F1asa.
AKKOMOZauUMA e CTUMYNNPYeTCA pacnibiB4aTOCTbIO (pachoKyCcpoBKOn)
n3obpa>keHnnm BHELWHMX 0ObEKTOB Ha ceT4yaTKe. A dheKTUBHAA YaCTb AYyrK
3paykoBOro pegaekca B 0bonx cny4asax ognHaKoBa.

LleHTp YCTaHOBKMW rf1a3a Ha 6/1M3koe paccTosiHMe HaxoOuTCs, Kak rnoiaratwT, B
BOCEMHA/ALATOM KOPKOBOM roJie no bpoamany.

BHYTPEHHAA MOJIOCTb NNTASHOIO ABJIOKA

[MosI0CTb MNa3a CoAep)XUT CBETOMNPOBOAALLME U CBETOMNpesioMasaoLme cpeabl:
BOOSIHUCTYIO BJiary, 3arnoJIHAOLWYIO ero nepefHio 1 3a4HI00 KaMepbl, XPyCTaJ K n
cTeksoBngHoe Teno. MNepenHaa Kamepa rnasa (catera awenor bulbl) npegcrasnsaeT
cobon NpoCTpaHCTBO, OrpaHNYEHHOE 3a4Heln MOBEPXHOCTbLIO POroBULLbl, MepenHen
MOBEPXHOCTbIO PAafYy>XXKN N LLeHTPaJibHOW 4YacTbilo nepeaHen Kancyibl XpycTavka.
MecTo, rae porosuua nepexognT B CKepy, a pagyXXKa - B peCHUYHoe TeJo,
Ha3blBaeTCA yrsioM nepegHen kamepbl. B ero Hapy>KHOW CTEHKe HaxoaAuTCS
ApeHa)kHas (ona BOAAHUCTOWM BJlarn) cMcTteMa rnasa, cocrtoswas ns tpabekynspHom
CeTO4YKU, CKJIepasibHOro BEHO3HOINro CUHYycCa (WeMMOoB KaHasl) U KOJIIEKTOPHbIX



KaHasibLeB (BbIMYCKHUKOB). B yrny nepegHen KkaMmepbl pa3pbixdiowas TKaHb CTPOMbI
pPady>XKn nepensieTaeTcs C pOroBUYHO-CKAEPaibHbIMU MAacTUHKamMm n obpasyeT
CoeANHNTENIbHO-TKaHHbIA OCTOB. Lenn mexay Tpabekynamm 3Toro ocToBa,
3anoJIHEHHbIe XULAKOCTbIO NnepegHen KaMepbl, Ha3blBalOTCA (POH-TAHOBbLIM
NPoCcTPaHCTBOM. C HUM rpPaHNYNT LLIJIEMMOB KaHasl - KpYroBom CUHYC,
PacrosIOXXEHHbIN B TKaHW npuaexxallen 4acTu ckiaepbl n coobuatowmmncs ¢
rnepegHMMM BeHaMmn. HYepes yros nepegHen KaMepbl OCYLLLECTBIAETCSH OCHOBHAsA 4acCTb
OTTOKa BOASIHUCTOW BNarun. Yepes 3payvyok nepenHas kamepa csoboaHo coobuiaeTcs ¢
3a4Hen. B 3ToM mecTe oHa umeeT Hambonbwyto rnybuHy (2,75- 3,5 MmM), KoTopas
MOCTENEeHHO YMeHbLUAeTCA No HanpasJeHNo K nepnudepumn. Y HOBOPOXOEHHbIX
rnybnHa nepegHen kamepbl Kosebnetcsa ot 1,5 MM fo 2 MMm.

3aHA9 KaMepa - 3TO Y3K0e NMPOoCTPaHCTBO, OrpaHNYeHHoe crnepean paay>XKo,
KOoTopas ABAsSieTCS ee nepeaHen CTEHKOM U OrpaHMYeHa CHapyXXN CTEKI0BUIHbIM
TenoM. BHYTpeHHIol0 CTeHKY o0bpa3yeT 3KBaTOp XpycTanuka. Bce npocTpaHcTBO
3a[1HEeN KaMepbl MPOHN3AHO CBA3KAMWN PECHUYHOr0 Nosicka. 3aAHss Kamepa vyepes
3pay0K COeAUNHSETCS C NepeaHen Kamepon.

B HopMe 0b6e Kamepbl r1a3a 3anoJjIHeHbl BOASHUCTOW BJlaron, KotTopas rno CBoOeMy
COCTaBy HanMnoMMHaeT AnanansaT njaa3mbl KpoBU. BoasHNUCTaa Bnara COoepXXuTt
nnTaTesibHble BelweCcTBa, B HaCTHOCTW MJ1II0KO3Yy, aCKOPOUMHOBYIO KUCNOTY U KNCN0pPOA,
notpebnsembie XpyCTasInkOM U POrOBULEN, U YHOCUT U3 r1a3a oTpaboTaHHble
NPoayKTbl O6BMeHa - MOJIOYHYIO KNCJIOTY, YIIEKMUCAbIA Fa3, oTwenyLmneLinecs
NMUrMeHTHbIE U ApYrne KNeTKu.

Obe kamepbl rnasa smewator 1,223-1,32 cm

XXNOKOCTW, 4TO cocTaBnsieT 4 % BCEro COAEPXMUMOro rnasa. MUHyTHbI 06beM
KaMepHOW BNlarn paBeH B CPEOHEM 2 MM

, CYTO4YHbIN - 2,9 CM

. MIHbIMN cnoBamu, NosiHbIN 0O6OMEH KaMepHOW Bfiarm NpoucxoauT B Te4yeHue 10 y.
Mexay NPOTOKOM M OTTOKOM BHYTPUIrAA3HOM XUAKOCTU CyLWeCTBYEeT paBHOBECHbIN
banaHc. Ecnm no kKakumM-nmbo npu4rnHaM OH HapyLllaeTcs, 3TO NPUBOAUT K USMEHEHUIO
YPOBHSA BHYTpUraa3sHoro gasneHmsa. OCHOBHOM ABMXKYLLEN cuiion, obecneydmBatowlen



HernpepbIBHbIN TOK XXNUOKOCTU U3 3a4HEN KaMepbl B NepefHIol, a 3aTeM Yyepes yron
nepenHen Kamepsbl 3a npegesbl rnasa, ABAsAeTCsa pa3HOCTb AaBJIeHUN B MOJIOCTU ra3a
N BEHO3HOM CUHYCe cKiepbl (0Ko10 20 MM PT. CT.), @ TakKXXe B YyKa3aHHOM CUHYCe n
nepegHuUX peCHUYHbIX BEHaX.

XpyCTanuk siBASIeTCS YacTbio CBETOMPOBOASLLEN N CBETONPENIOMASIOLWEN CUCTEMBI
rnasa. 3To Npo3payHas, ABOSKOBbINYyKJasa buonornyeckas nnMH3a, obecnevymeatoLlas
AVHAMWYHOCTb ONTUKM rnasa 6narogaps MexaHM3My akkoMogaLnu.

B npouecce aMbprnoHanbHOro pa3sBmuTua XpycTanuk dopmmpyeTcs Ha 3-4-1 Hepene
YXKWU3HW 3apofbllla N3 3KTOAEPMbI, MOKPbIBaOLLEN CTEHKY r1a3Horo bokana.
JKTOoAepMa BTArMBaeTCs B MOJIOCTb rna3Horo 6okana, n ns Hee hopmMupyeTcs
3a4aTOK XpyCTasnka B BUAe ny3bipbka. 13 yONNHAOLWNXCA INNTENINalIbHbIX KNeTOoK
BHYTPU Ny3blpbKa 06pa3yloTcsa XpyCcTalMKOBbIE BOJIOKHA.

XpycTanuk nmeeTt hopMy OBOSAKOBbLINYKOM INH3bI. [lepefHAa N 3aaHAS chepuyHble
MOBEPXHOCTU XpPYCTasIMKa UMEeOT pa3HbI paanyc KpUBU3HbIL. [lepefHsas NOBEepPXHOCTb
bonee nnockasa. Pagnyc ee Kpuu3Hbl (K = 10 mm) 6onbLue, 4emM pagnyc KpUBU3HbI
3agHen nosepxHocTn (K = 6 MM). LleHTpbl nepeaHen n 3agHen noBepxHoCTy
XpyCTajMKa Ha3biBalOT COOTBETCTBEHHO NepeaHM 1 3a4HUM MosilocamMu, a
COEUHSAIOLLYIO UX JINHUIO - OCbIO XpYCTasIMKa, AJIMHa KOTOpOoW cocTasnseT 3,5-4,5 Mmm.

JInHnA nepexona nepefHen NOBEpPXHOCTU B 3a4HIOKO - 3TO 3KBaTOp. AnameTp
xpycTtanmka 9-10 mm.

XpyCTannk noKpbIT TOHKON BeCCTPYKTYPHOM NPOo3padHon Kancysaon. YacTb Kancynbl,
BbICTUJIAIOLLLAA NepenHIo MOBEPXHOCTb XpPyCTasnnka, MMeeT Ha3BaHue «nepenHas
Kancyna» («nepegHsaa cymka») xpycrtanuka. Ee TonwmHa 11-18 MkM. N3HYTpu
nepenHAs Karcyna rnokpbiTa O4HOC/IONHbLIM 3NUTENINEM, a 3alHAA ero He MeeT, OHa
MoYTW B ABa pa3a TOHbLUE NepefHen. InNutenmn nepenHen Kancysbl UrpaeT BaXKHYIo
poJib B MeTabonmime xpycTasmkKa, XapakTepnsyeTcs BbICOKOW aKTUBHOCTbIO
OKUCNNTEJIbHbIX (PepMeHTOB N0 CPaBHEHMUIO C LeHTpasibHbIM OTAEeJ/I0OM JINH3bI.

dnuTennasnbHble KETKN aKTUBHO Pa3MHOXAOTCs. Y 3KBaTOpa OHU yOJIMHSAIOTCS,
hopMumpys 30Hy poCTa XpycTanka. BoiTarneatowmecs KneTkn NnpeBpaLlaoTcs B
XpPYCTa/IMKOBble BOJIOKHa. Monoable NEHTOBUAHbIE KJTIETKN OTTECHAIOT CTapble
BOJIOKHA K LLEHTPY. ITOT NpoLEeCcC HENMPEPLIBHO MPOTEKAET Ha NPOTAXXKEHUN BCEW
XKU3HW. LUeHTpanbHO pacrnosloXKeHHbIe BOJIOKHa TepsaloT aapa, 06e3BOXKMBAOTCA U



CokpaliatoTca. [M0THO HacnamBaAcCh APYr Ha Apyra, oHN POPMUPYIOT A8P0
XpycTanumka. PasaMmep v NJOTHOCTb A4pa C rogaMmm yBesim4mBalTCA. 3TO He
OTpa)KaeTCsd Ha CTeneHN NPo3padvYHOCTUN XPyCTasnkKa, 04HaKO BCie4CTBME CHUXKEeHUS
obuien 3nacTUYHOCTU NOCTEMNEHHO YMeHbLLIaeTca obbem akkomogauun. K 40-45
rogam Xu3Hu y)xe nMeeTcs 00CTaTO4YHO MNJI0THOoEe A4pPO.

Takol MexaHU3M pocTa XpycTaJinka obecneymBaeT CTabuabHOCTb €ro Hapy>KHbIX
pa3MepoB. 3aMKHYyTas Kancysia XpycTajanmka He no3BoaseT nornbmnm kneTtkam
CyWmnBaTbCA HapyXy. Kak 1 Bce anuTennanbHble 06pa3oBaHus, XpyCcTaank B
TeyeHne BCEN XKN3HWN pacTeT, HO pa3Mep ero He yBesn4yneaeTcsa. Monoable BOJIOKHA,
nocTeneHHo obpasyLmnecs Ha nepugepnn Xxpyctaamka, GopMmMpyroT BOKPYTr aapa
3/1aCTUYHOE BELLLECTBO - KOPY XpyCTasinka. BoslokHa Kopbl OKPY>KeHbl CNeununyeckum
BELLECTBOM, MMEKLLNM OANHAKOBbIN C HAMU KO3(hPULMEHT npesiomneHns ceeTa. OHo
obecneymBaeT UX NOABMXXHOCTb NPWU COKpaLLEHUN N paccnabneHnun, Korga Xpycranmk
MeHSIeT (hOpMy M OMTUYECKYIO CUY B MPOLLECCE aKKOMOAaL NN,

XpyCTannk UMeeT C/IOUCTYIO0 CTPYKTYPY, HanoMMHasa IyKoBuLy. Bce BOJIOKHA,
oTXOoAsLNE B OAHON MJIOCKOCTM OT 30HbI POCTa MO OKPY>XHOCTWU 3KBATOPa, CXOASATCSA B
LeHTpe 1 06pa3yloT TPEXKOHEYHYo 3Be3/y, KoTopas BuAHa npu buomMmkpockonuu,
0COBEHHO NpPY NMOSABJIEHUN NMOMYTHEHUA,

N3 onncaHunsa cTpoeHnsa xpycTasanka BUOHO, YTO OH ABNSETCA 3nuTennasibHbIM
O6paBOBaHI/IeMZ B HEM HET HU HEPBOB, HN KPOBEHOCHbIX N IMM¢aTNYEeCKNX COCYyL0B.

ApTepus CTEKNIOBNOHOIO Tesa, KoTopas B paHHeM aMbpnoHanbHOM nepuoge
ydacTByeT B hOpMUPOBAHNM XpyCTaJsinka, BNoCneacTenm pegyumpyetca. K 7-8-my
MecCsLUy paccacbiBaeTCAa KancyJsia CocyaucToro crijieTeHnsa BOKPYr XxpycTajmka.

XpyCTaJInK CO BCEX CTOPOH OKPY>XXEH BHYTPUIrNa3HOW XNOKOCTbIO. lNMuTaTesibHble
BeLlecTBa NMoCcTynatT Yyepes Kancyay nytem andgysnm n akTMBHOro TpaHcnopTa.
dHepreTun4yeckune notpebHocTn beccocyancToro anuTenmasnbHoro obpasosaHus B
10-20 pa3 HuXe, 4eM NoTpPebHOCTN ApYrnx opraHoB U TKaHen. OHM yOOBNETBOPAOTCSA
nocpeacTBOM aHas3pobHOro rnmMKon3a.

o cpaBHEHUIO C APYrMMU CTPYKTYpaMun rnasa, Xpyctaank coaepXmnt Hanbosnbluee
kKonnyectso 6enkoB (35-40 %). 3TO pacTBOPUMbIE N KPUCTAJIINHBI U HEPACTBOPUMBIN
ansbymnHouna. benku xpycrtannka opraHocneymnduyHsie. NMpu uMMyHM3aumm K 3ToMy
benKy MoOXXeT BO3HUKHYTb aHaunakTuyeckasa peakumsa. B xpyctannke ecTb



yrneesoabl U X NPON3BOAHbIE, BOCCTAaHOBUTENWN MNOTa-TUOHA, LUNCTENHA,
ackopbnHoBOW KNCNOTbI U AP. B oTAn4me oT Apyrmx TKaHen B XpyCcTaZMKe Masio BOAbl
(oo 60-65 %), npnyem Cc BO3pacTOM ee KOJIM4eCTBO YMeHblluaeTcda. Coaep)xaHue
benka, BOAbl, BATAaMWHOB N 3/1IEKTPOJINTOB B XPyCTa/IMKe 3HAYUTENbLHO OT/INYaeTCs OT
Tex NponopuUnin, KOTOopble BbISBAAKTCS BO BHYTPUIr1a3HON XUAKOCTU, CTEKIOBUOHOM
Tese n naasme KpoBu. XpyCcTasnK rnsaaBaeT B BOAE, HO, HECMOTPSA Ha 3TO, ABASETCSH
obpa3oBaHMeM, He coaep>KallimM BoAbl, 4TO 06bACHAETCA 0COBEHHOCTSAMN BOAHO-
3NEKTPOJSINTHOrO TpaHcnopTa. B nMH3e nogaep>xmBaeTcs BbICOKNIN YPOBEHb MOHOB
Kanusa - B 25 pas Bblle, YEM B BOASAHNCTOW Bare raasa n CTEKJIOBULAHOM Tese;
KOHLEeHTpaLuns MOHOB HAaTPMUS HAaXOANTCSA Ha HU3KOM YPOBHE, @ KOHLEHTpauuns
aMmnHokucnoT B 20 pas Bblle, YEeM B BOASHUCTOW BNare rjaasa U CTEK/IOBUAHOM Tene.

XUMNYECKMIA COCTaB NPO3pPavyHOro xpycTajnka nogaepxmMBaeTcs Ha onpenesieHHoOM
YPOBHE, Tak Kak KamncyJsa XxpycTaanka obnagaeT cBONCTBOM n3bnpaTenbHOM
npoHuL.aemMocTun. NMpn N3MeHeHNN cocTaBa BHYTPUTNAa3HOM XUOKOCTU NPONCXOANT
N3MEHEHMEe COCTOSIHUS NPO3PaYHOCTM XPYCTasMKa. Y B3pOC/IOro YesloBeKa XpycTaank
NMEeEeT NEerkui XenToBaTblll OTTEHOK, UHTEHCUBHOCTbL KOTOPOro C BO3PAaCcTOM MOXXET
YCUNMBATbLCSA. TO He OTpaXkaeTCs Ha OCTPOTE 3PEHUS, HO MOXXET MOBJINATL Ha
BOCMPUATNE CUHErO U (hNOSIETOBOIO LIBETOB.

XpyCTanink HaxoamTcsa BO (PPOHTANIbHOM MAOCKOCTU r1a3a, Mexay pasy>XKon v
CTEKNOBUOHbLIM TE/IOM, U AENNT rnasHoe A610K0 Ha nepeaHUin N 3agHUN OTAeNbI.
Cnepeaun xpyCTasnK CIYy>XUT ONopon 11 3pad4KOBOM YacTu padyXku. Ero 3agHsas
MOBEPXHOCTb pacrnosiaraeTcs B yrnybneHum cTeknoBMAHONo Tena, oT KOTOPOro
XPYCTannK oTaenseT y3Kasa KanuaagapHas wesb, paclumpsaowascsa npu CKonJeHnm B
Hewn 3KccypaTa. XpyCTaJIMK COXpPaHAeT CBOe MNoJIoXKEeHME B r1asy Npu nomMoLLu
KPYroBow rnognep>XmBatoLlen CBA3KN peCHUYHOro tesa (LMKIoBon cBA3kmn). OT
ANUTENNSA LNNNAPHBLIX OTPOCTKOB OTXOOAT TOHKME HUTKU U BMNJIETAlTCA B Karncyny
XpycTannka Ha nepenHen v 3agHen NoBepxHoOCTAX, obecneymnBas Bo34eNCTBUE Ha
Kancyny XpycTasvka rnpu paboTe MbllLeYyHOro annapaTta UnuanapHoro tena.

XpyCTanuK BbINOJHSET B a3y paf 04eHb BaXKHbIX PYHKLUNA. OYHKLMNSA
CBETOMNPOBEAEHMNSA - OH ABNAETCA CPefon, Yepes KOTOPYHO CBETOBbIE JIy4N NPOXOOAT K
ceTyaTKe. dTa hyHKUMSA obecneymBaeTCsa OCHOBHbLIM CBOMCTBOM XpyCTaJIMka - ero
NPO3pavyHOCTbIO.

(naBHas PYyHKLMA XpyCTannka - ceeTtonpenomsieHne. OH 3aHMMaeT BTOpOe MecTo
rnocyie poroBuLbl Mo CTENEHN NpPesioMAEeHNA CBETOBbIX Nyden. ONTnyeckasa cuia 3Ton
brnonorun4eckom NMH3bI B npegenax 19 antp.



DYHKLMIO aKKOMOoJaunm XpycTaank obecnedymBaeT, B3aMMOLENCTBYSA C LUAMAPHbIM
TenoM. OH crnocobeH NaaBHO N3MEHATb ONTUYECKY0 cuay. brarogapsa 31aCcTUYHOCTH
XpycCTasinka BO3MOXXeH CaMoperyanpyrLwmnca MexaHn3m oKyCUpPOBKU
n3obpakeHus. 3Tum obecneymsaeTca OUHAMUYHOCTb pedpakumn. bnarogapsa Tomy,
4YTO XPYCTaNNK AennT rnasHoe s6710K0 Ha ABa OTAENa - MEHbLUUW NepeaHnin n
6onblION 3a0HUN, MexXAy HUMN obpa3yeTcsa pasgenuTesibHbln 6apbep, KOTOPbIN
3allMLaeT HeXXHble CTPYKTYpPbl NepefHero otTaena rnasa ot gasjaeHus 6onbLion
MacCbl CTEKJIOBUAHOIO Tena. Korga rnas nwaeTcs XpycTanmka, CTEKJI0BUOHOE Teno
nepemewlaeTca knepeaun. B aTom cnyyae n3MeHAIOTCA aHaTOMUYecKmne
B3aMMOOTHOLLEHNS, @ TaKXXe N PYHKUNN. 3aTPYAHATCA YC/I0BUSA TMOPOANHAMUKMN
rJslasa 3a CYeT Cy)XeHusa (coaBneHuns) yria nepegHen kamepsbl rnasa n 6nokagbl
obnacTu 3payka. BO3HUKAIOT yC/I0BUSA K Pa3BUTUIO BTOPUYHOW rayKoMsbl. MNpwu
yhaneHnn xpycTtasnka BMecTe C KancyJsiom BO3SHUKAOT U3MEHEHNA 1 B 3a4HeM oTaene
rna3sa BCJsieACTBUE BaKyyMHOro apgekta. CTeksioBuaHOE Teso, NonyyumseLlee
HeKoTopyto cBoboy nepemMeLleHns, OTXoOUT OT 3a4HEero noJjitca n ygapseTtcs o
CTeHKM rnasHoro s6s0Ka. B 3ToM Npu4nHa BO3HUKHOBEHUSA TSAXXEsI0M naTonorum
ceTyaTKU, TaKoM KakK OTeK, OTCJ/IONKa, KPOBOU3INAHUSA, Pa3pbIBblI.

3alnTHbIN Bapbep - XpYyCTanK SBASETCS Nperpanon anas NPOHMKHOBEHUS MUKPOOOB
13 NepefHen KaMepbl B NOJIOCTb CTEKJIOBMAHOIO Tena.

MopOKM pa3BUTUS XPYyCTasIMKa MOTYT UMETb pa3Hble NposiBaeHuns. MNpn nameHeHumn
hopMbI, pa3MepoB 1 IOKAN3ALNM XPYCTaNMKa HAapYLLATCSA N ero QYHKLUN.

BpoxxaeHHasa adakns - OTCYTCTBUE XPYCTasIMKa - BCTPEYAETCS Peako u, Kak
npaBuWJ10, COMETaeTCa C APYrUMN NOPOKaMn pa3BUTUSA rnasa.

Munkpoakuns - ManeHbKuin xpyctaamk. O6bI4HO 3Ta NaTONOrnA coyeTaeTCs C
n3MeHeHneM popMbl XpyCTasnka (LLapoOBUAHbIN XPYCTa/INK) NN HapYLUEHNEM
rMAPOAMHaMUKK rna3a. KIMHUYeCKn 3To NPoABAAETCS Bblpa>KeHHOW 6/1M30pyKOCTbIO C
HEeNoJIHON KoppeKLuuen 3peHns. MasneHbKUn Kpyribl XpyCcTanank, nogBelleHHbIN Ha
ONVHHBIX cNabblX HUTAX KPYroBOW CBA3KMW, MMEET 3Ha4YnuTeNbHO BonbLlyio, 4YeM B
HOpMe, MoABUMXKHOCTb. OH MOXXEeT CTaBUTbCSA B MPOCBET 3payka N Bbi3BaTb 3pavKOBbIN
610K C pe3K1UM MNOBbILLEHNEM BHYTPUIraa3HOro aasneHmsa n 6onesbiMm CMHAPOMOM.
Y1066l 0CBO6GOANTL XPYCTaIMK, HY)>XHO MEONKAMEHTO3HbLIM NyTEM PacLUNPUTb 3padvoK.

Mukpodarms B CoO4eTaHWUM C NOABbLIBMXOM XPYCTasMKa SABASETCS OAHMUM 13
NPOSsIBJIEHUI CMHAPOMa MapdaHa, Hac/lieACTBEHHOIO NOPOKa Pa3BUTUS BCEN



COeaNHNTENIbHOM TKaHWN. DKTONNA XPyCTaJiIMKa, N3MeHeHMe ero )opMbl Bbi3BaHbI
cnabocTblo NnogaepxmBaroLWmMx ero cBsa3ok. C BO3pacToM OTPbIB LLUHHOBOW CBA3KN
yBe/NYMBaETCA. B 3TOM MecTe CTEKNOBUAHOE TEN0 BbINAYNBAETCHA B BULE IMPbIXXN.
DKBaATOpP XpyCTaslnkKa CTAHOBUTCA BUOUMbIM B 0611aCTK 3payvyka. Bo3MOXKEH 1 NOMHbIN
BbIBUX XpyCTanuMKa. [NoMMMo rna3Hon naTonoruum, gnsa cuHgpomMma MapdaHa
XapaKTepHbl NOpa>eHNs ONOPHO-ABUIraTe/IbHOro annapaTta U BHYTPEHHUX OPraHos.
ObpawatoT Ha cebss BHUMaHMe 0COBEHHOCTN BHeLWIHero snaa 601bHOro: BbICOKNIN
pPOCT, HEMPOMOPLMOHANLHO AJIMHHbIE KOHEYHOCTMN, TOHKKE, OJIMHHbIE NaflbLbl PYK
(apaxHogakTunma), cnabo pasBuTblE MbIlLbI U MOAKOXKHAA XXUPOBAsA KNeT4yaTKa,
NCKPUBMEHNE MO3BOHOYHUKA. [/INHHbIE N TOHKKE pebpa 0bpa3yloT rpyaHyto KNeTKy
Heobbl4HOW POopMbI. [TOMNMO 3TOro, BbIABAAKOTCA MOPOKN Pa3BUTUSA cepAeYHO-
COCYyONUCTON CUCTEMBI, BEreTo-COCYyANUCTble PacCTPONCTBA, ANCHYHKLMNA KOPKOBOIO
BellecTBa HaAMNO4Ye4YHNKOB, HapyLUeHne CyTO4YHOro puTMa BbiBe4eHUS
rJIIOKOKOPTUKOUAOB C MOYOMN.

CnHAapOoM MapresaHu - MafNeHbKUn XpyCTasnK C NOABbIBUXOM MJIN MOJTHBIM BbIBUXOM
XpycTanuka. Npu 3ToOM CUHOPOME 0TMeYaeTCsa CUCTEMHOe HacnenCcTBeHHoe
rnopa>keHne Me3eHXMMalbHON TKaHW. bonbHbIE C 3TUM CUHAPOMOM B OT/INYME OT
00NbHbIX C CMHAPOMOM MapdaHa MMeT COBEPLUEHHO MHOW BHELLHNN BUL: HA3KNIA
POCT, KOPOTKUE PYKU, KOPOTKUE N TOJCTbIE MasibLbl, TUNEPTPOPUPOBAHHbIE MbILULbI,
ACMMMETPUYHbIN COaBJIEHHbIN Yepen.

Konoboma xpycTanumka - gedekT TKaHW JINH3bl N0 CPeAHEN NIMHNN B HUXXHEM OTAene.
HNaHHaa naTonormns HabnwgaeTca KpanHe pegko U 0bbI4YHO coveTaeTcsa C AeheKToM
pady>XKun, ULMIMapHOro Tena n xopnonaen. Takme nedektbl 06pasyloTcsa BCeacTeme
HEMOJIHOIO 3aKPbITUS 3apPOAbILLEBON LWenn nNpm OPMUPOBAHNN BTOPUYHOIO F1a3Horo
6noka.

JIEHTUKOHYC - KOHYCOBUAHOE BblMA4YMBaHne o4HOWN U3 I'IOBerHOCTeIZ XpyCTaJinka.

ﬂeHTI/II'J'IO6yC - MNaTonorng noBepxHOCTU JINH3bl 3aKJTIO4YaETCA B LIJapOBVI,EI,HOVI dopme.

Ka>kaas u3 aTux aHoManuin pa3BuTuUs o6blIYHO OTMEYaeTCss Ha 04HOM rla3ly, MOXKeT
CoYeTaTbCs C MOMYTHEHMEM XpPYCTannka. KNIMHNYECKN NEHTUKOHYC N NeHTurnobyc
NPoOABASAOTCS yCUNeHnem pedpakumnm rnasa, T. €. pa3BUTMeM MNUOMNUN BbICOKOW
CTEeneHn n TPyAHOKOPPUrMpyeMoro acturmaTmama. lNpu aHoManmsax pa3BuTus
XpyCTannka, He CONPOBOXXAAIOLWNXCS F1ayKOMOM UM KaTapaKTow, cneunasbHoro
neyvyeHns He TpebyeTcs. B Tex cnyydanx, korga BCieAcTBME BPOXKAEHHON MaToN0rnm
XpPyCTaJIMKa BO3HUKAET HEKOP-pUrnpyemMasi oMKkamMmm aHoManus pepakumnm,



N3MEHEHHbIN XPYCTaJIMK yAanAaArT N 3aMeHAIT €ro MCKyCCTBEeHHbIM.

CTeknoBmaHoe TeNo No Becy n o6bemMy cocTaBnseT NnpumepHo 2/3 rnasHoro a61o0kKa
(okono 65 % obbema). Y B3p0oCsoro 4enoBeka Macca CTEKI0OBNAHOro Tena 4 r, obbem
3,5-4 mn.

CTeknoBuaHoe TenNo nMeeT WwapoobpasHyo GopMy, HECKOJILKO CMJIIOLWEHHYIO B
CarnTTaJlbHOM HanpasieHUN. Ero 3agHsa9 NOBEPXHOCTb MPUSIEXUT K CeTHaTKe, K
KOTOPOWN OHO (PMKCUPOBAHO JINLLb Y ANCKA 3pUTENbLHOro HepBa 1 B o6sacTn 3ybyaTton
JIMHUN Y NIOCKOW YacTU ULWIMApPHOro Tesia. 9TOT y4acToK B (hopMe nosica WMNPUHON
2-2,5 MM Ha3blBalOT OCHOBaHMEM CTeKI0BNAHOro tesia. CpaweHnsa mexay
CTEKJIOBNOHbLIM TENIOM U Karncysion xpycTasanka B 061acTn gucka 3puTenbHOro HepBea
C BO3pacToM mcyesatoT. IMEHHO NO3TOMY Yy B3POCJIOro 4YesloBeKa MOXXHO yaa/InTb
NMOMYTHEBLUNIN XPYCTaNNK B KarcyJne 6e3 nospexaeHusa nepegHen norpaHU4YHoOm
MeMbpaHbl CTEKJIOBUOHOIO Tesla U ero BbiMnaaeHus, a 'y pebeHka npakTnyeckm
HEBO3MOXXHO.

B cTeknoBnaHoOM Tesie pa3sinyatoT COBCTBEHHO CTEKI0BUAHOE TEN0, MOrPaHNYHYIo
MeMbpaHy 1 CTEKNOBUAHbLIN (KNOKETOK) KaHan, npeacTtasnaowmm cobon Tpybky
AnamMeTpoMm 1-2 MM, nayuiyto oT ANCKa 3pUTENIbHOr0 HEPBA K 3a4HEN NOBEPXHOCTH
XpyCTannka, He AOCTUrasa ero 3agHen Kopbl. B aMbpnoHanbHOM nepmnone Xn3Hm
yesloBEKa 4Yepe3 3TOT KaHas MPoXoAuT apTepus CTEKNIOBUOHOMO Tesa, ncyesatowas
KO BPEMEHUN POXXAEHUNS.

CTekJIoBUAHOE Teso - Npo3payvyHoe, becuBeTHoe, resneobpas-Hoe BelWecTBo, crnepeau
B CTEK/IOBUOHOM Tene nmeetcs yraybneHne, B KOTOPOM pacrnoniaraetcs XxpycTajuk.
CTekJIoBUAHOE TesiIo uMeeT MUBPUNIISPHYIO CTPYKTYPY, N MEXPUbpUNIapHble
NMPOMEXYTKMN 3aroSIHEHbI XUAKUM N BA3KUM COOEPXKXMMbIM, Y CTEKJIOBUIHOIO Tena
nMeeTCs Hapy>xHasi obonoyka nam membpaHa, NO3ToMy obHa>keHHOe CTeKN0BMAHOEe
Tesio He pacTeKaeTCs U COXPaHAET CBOO hopMy.

0 XMMNYECKOW CTPYKTYype CTEKNIOBNUOHOE TeNo npencrtasnsgeT cobon rmapodunsibHbIN
resib OpraHMYyeckoro npoucxoxneHus, 98,8 % kKoTtoporo coctasnsgeT soga n 1,12 % -
CYXOWM OCTaToOK, coaepXawwmnm 6esnkm, aMMHOKNCAOTbI, MOYEBUHY, KpeaTUHUH, caxap,
Kannmn, MarHnin, HaTpun, gocdaT, XxNopuabl, CynbdaTbl, XonectepuH n ap. Npn aTom
b6enkun, coctasnsawowme 3,6 % Cyxoro octaTka, NnpencraBi€Hbl BUTPOXUHOM U
MyLMHOM, obecnevymBarOWMMM BA3KOCTb CTEKJIOBUAHOIO Tesa, B eCATKM pa3
NMpeBbILWaloLLY0 BA3KOCTb BoAbl. CTeknoBuagHoe Teno obnagaeT cBOMCTBAMMU
KOJNIJIONOHbIX PAaCTBOPOB, M €ro pacCMaTPUBAOT KaK CTPYKTYPHYIO, HO Manoand-



hepeHUNPOBaHHYO COEANHUTENbHYO TKaHb.

B Te4yeHne XXN3Hn B CTEKJIOBULHOM Tesie NPOUCXOANT Lenbln pag PUsnko-XxmMmn4eckmnx
N3MEHEHWI, MPUBOAALLNX K Pa3XMXKEHMNIO ero reneobpasHoro sewecTBa. lNpu aToM
MPONCXOOUNT KOJINancC CTEKNOBUOHOMO Tesa, OHO CMeLlaeTCs Knepean n oTclansBaeTcs
OoT ceT4aTon ob6onoyvkn. ObpasoBaBLIEeCs NPOCTPAHCTBO 3aMNOJ/IHAETCA BHYTPUra3HON
XXNUOKOCTbIO, B KOTOPON MOIyT HAaX0OUTbCHA MeNIKNe B3BELUEHHbIe YaCTuLbl KPOBU,
dunbpuHa n ap. bonbHbIE MPM 3TOM HAYMHAIOT XKasloBaTbCs Ha NJaBatowme
MOMYTHEHUSA («neTatowme MyLLKKN», NayTUHY nepeg rnasamu). Npu Hannydmm
COXPaHUBLLUNXCSA CpalleHnn Mexay CTEKJIOBUAHBLIM TeJIOM N CeTYaTKOW MOXXET B
pe3ynbTaTe TpakKuuy NPON30UTN ee pa3pbiB C Nocsenylouen oTCIONKOW, nepen 3TUMm
00/bHbIE XaNyITCSA Ha BCMbILWKWN CBETA B /1a3y, KOTOPbIE BbI3bIBAOTCS
MexaHU4YeCKNM pasjpakeHnem ceTHaTKN Npu Tpakumnsax CTEKJIOBUOHOMO Tena.
CocynoB 1 HEPBOB B CTEKJIOBUAHOM TeJsie HET, O4AHAKO Npu NoBpeXX4eHnn cocynos
ceT4HaTKWM KPOBb NonagaeT B CTEKJ/IOBUAHOE TeJs0, Bbi3blBas ero NnoMyTHeEHMe.
HapylieHne Nnpo3pavyHOCTU CTEKNOBUAHOMO TeNa BbI3blBAaET N IKCCyAaLNs npu
BOCMasieHUN Lnanap-Horo tTena, cetyaTtkm n xopmongen. CTeKnoBngHoe Teno
obnapaeT HM3KOM BaKTepUUNAHON aKTUBHOCTbLIO. JIeMKOLUTLI N aHTUTENa
obHapyX1BalOTCHA B HEM CNYCTA HEKOTOPOE BPEMSA NOCAE NHPULIMPOBAHUS.

NMTaHne CTEeKIOBUAHOIro Tena obecneymBaeTcs 3a cHeT ocMoca 1 gnddysnm
NMMTaTesIbHbIX BELWECTB U3 BHYTPUIIa3HON XNUAKOCTU. CTEeKNOBMAHOE TeNo ABNSEeTCH
Onsa rnasHoro s6710ka 0NOpHOW TKaHblO, KOTOpasa NnogaepxmBaeT ero ctabunbHyto
dopMy 1 TOHYC. MpKn 3HaYUTENbHbLIX NOTEPsAX cTeknoBuaHoro Tena (1/3 n 6onee) 6e3
€ro 3aMelleHuns rnasHoe ss6s10Ko TepsaeT Typrop u atpodupyeTcsa. Kpome Toro,
CTEKNI0BNOHOE TEN0 BbIMOJIHAET OnpenesieHHYI0 3alnTHY0 QyHKUNIO ONns
BHYTpPeHHMX obosiouek rnasa, obecnevynmBaeT KOHTAKT CETHATKN C COCYAUCTOMN
0607104KON, y4acTByeT BO BHYTpuUriasHoMm obMeHe BeLWecTB, a TakXe urpaert
HEKOTOpPYIO poJib Kak npesoMnsaowasa cpena rnasa. C Bo3pacToM CTEK0BMAHOE TeNo
N3MEHSAETCSA: B HEM MOSABNASAIOTCHA BaKyou, NniaBatowme noMyTHEHUSA, BOJIOKHA
CTaHoBATCA 6bonee rpybbiMu.

MblLLLUbI TJTTASHOIO ABJIOKA

MblLLEYHbIN alfnapaT Ka>X4oro rJjia3a COCTonT U3 Tpex nap aHTarOHNCTUN4YeCKn
,El,eI7ICTByI'OLLI,I/IX rnasogBuUraTesibHbIX MbILLLL: BerHeI‘/'I N HUXXHEN npAaMbIX, BHyTpeHHEI7I



N HapPY>XHOW MPsIMbIX, BEPXHEN N HUXKHEN KOCbIX.

Bce MbiwLbl, 38 UCKJIIOYEHUEM HUXKHEN KOCOMN, HAYNHAIOTCA, KaK U MblLLbI,
nogHMMaloLL e BepxHee BEKO, OT CYXOXXWUJIbHOI0 KOJibLa, PacnosIOXKEeHHOIr 0 BOKPYr
3pUTENIbHOINr0 KaHana rnasHunubl. 3aTeM YeTblipe NPsAMblIe MbILlLbl HAaNPaBAAKTCA,
NnocTerneHHO OnN-Beprupysck, knepegun n nocne npoboneHmns TeMHOBON Karcybl
BMJIETAOTCH CBOUMUN CYXOXXUNNAMUN B CKNepy. JIMHUN NX NPUKPENSIEHNA HAaXo4ATCA Ha
pa3HOM paccTosaHUKM oT Nnumba: BHyTpeHHen npsmon - 5,5-5,75 MM, HUXHen - 6-6,6
MM, Hapy>XHon - 6,9-7 MM, BepxHen - 7,7-8 MM.

BepxHas Kocas MbiwLa OT 3pUTE/IbHOrO OTBEPCTUA HAMPaBISETCA K KOCTHO-
CYX0XXWUJIbHOMY 6J10KY, pacnono)KeHHOMY Y BEPXHEBHYTPEHHEr0 yria rnasHuubl 1,
NepPeKnHyBLUNCb Yepes3 Hero, AeT K3aan U KHapy>Xn B BUAEe KOMMaKTHOIro
CYXOXWUIINSA; NPUKPENJISIETCA K CKNepe B BEPXHEHAPY)XHOM KBagpaHTe r1asHoro
a610Ka Ha paccToAHUM 16 MM OT nnmba.

H>XHAS Kocasd MbllwLa HAaYMHAETCS OT HMXKHEN KOCTHOW CTEHKW rNa3HULbl HECKOJIbKO
naTtepanbHee MecTa BX0o4a B HOCOC/E3-HbIW KaHas, MAeT K3adn N KHapyXu Mexay
HUXHEN CTEHKOW Ma3HULbl U HUKHEN NPSAMON MbILLLEN; NPUKPENISEeTCa K CKepe Ha
pPacCTosAHNM 16 MM OT nnMba (HUXKHEHAPYXXHbIN KBaApaHT rnasHoro s6soka).

BHyTpEHHFIFI, BeEPXHAA U HNXKHAA MPAMbIE MbILLLbI, @ TakKXe HNXKXHAA KOCaA MblllLa
NMHHEPBUNPYIOTCA BETOYHKaMW ria3ogBuUraTtesibHOro HepBa, Hapy>XHasd npsamMasa -
oTBOAALLEro, BEPXHAA KOCad - 6,10KoBOrO.

Mpn CoOKpaLLeHNN TOW NN NHOW MbILWLbI F1a3 COBEPLUAET ABUXKEHME BOKPYT OCH,
KOTOpas nepneHauKysipHa ee NaoCcKoCcTu. MocnegHAs NpoxoamT BAOJIb MbILLEYHbIX
BOJIOKOH 1 NepeceKaeT TOYKY BpalLleHus rnasa. 3To o3HavyaeT, Y4To y 60NbLIMHCTBA
rnasofBuUraTeNibHbIX MbllL (3@ NCKIIOYEHNEM HAPY>XHOW N BHYTPEHHEN NPSAMbIX
MbILLULL) OCU BpaLWEHUS UMEIOT TOT UM UHOW YroJl HAKJIOHa MO OTHOLUEHUIO K
NCXOAHbIM KOOPAMHATHbBLIM O0CAM. BcneacTeme 3TOro npu CoOKpaLleHnm Taknux MbliLLy
rnasHoe A6710K0 COBepLUAET C/IOXKHOE ABMXKeHMe. TaK, HanpuMep, BEPXHAA nNpsMas
MbILULLA NPY CPeAHEM MOJIOXKEHUN INa3a NoOAHUMAET ero KBepxy, POTUPYET KHYTPU U
HECKOJIbKO MOBOPA4YNBaAET K HOCY. BepTuKasnbHble ABUXXEHWS rna3a byayT
YBEJINYMBATHLCH MO MEPE YMEHbLUEHUS Yrla PAaCXOXXOEHNS MeX Ay CarnTTalbHON 1
MbILLEYHOW MJIOCKOCTAMM, T. €. NP NOBOPOTE INasa KHapyXWu.



Bce aBm>XeHuns rnasHbix 96710k noapa3nensatoT Ha coveTaHHble (aCCoLMMPOBaHHbIE,
KOHbIOrMPOBaHHbIE) U KOHBEPreHTHbIe ((hnkcauns pasHoyaaseHHbIX 06bEeKTOB 3a
cyeT KoHBepreHummn). Coye-TaHHble ABNXKEHUSA - 3TO Te, KOTOPble HarnpaBieHbl B O4HY
CTOPOHY: BBEpPX, BMpPaBo, BJIEBO U T. 4. OTU ABUMKEHNA COBEPLUAOTCA MblLLAMN -
CuHepructamu. Tak, HanpuMmep, Npu B3rasae BNpaso B NPaBoM ra3y CokpallaeTcs
Hapy>XHas, a B JIeBOM - BHYTPEHHASA NMpsMble MbllLbl. KOHBEPreHTHbIe ABUXKEHUS
peasin3yrTCs NocpencTBOM AENCTBUSA BHYTPEHHUX MPAMbIX MbILL, KaXX40ro rmasa.
Pa3HOBUOHOCTbLIO NX ABNAITCA (PY3NOHHbIE ABUMXKEHUA. Byayyn o4eHb MeNkKnMun, oHu
OCYLLLeCTBAIOT 0C0H60 TOYHYIO (DUKCALIMOHHYIO YCTaHOBKY rna3, bnaronapsa 4yemy
co3fjaTca ycnosuma ana becnpensaTCTBEHHOro C/INAHUSA B KOPKOBOM oTAene
aHanu3aTopa ABYX CeTYaTO4YHbIX n306pa>keHnin B OANH LesbHbIN obpas.

CNCTEMA KPOBOOBPALLIEEHNA TJTIA3A

MaruncTpanbto, CHab>xatloLwen rnas KpoBbto, ABASETCS rna3Has apTepus - BETBb
BHYTPEHHEWN COHHOM apTepun. MNa3Haa apTepus OTXOAUT OT BHYTPEeHHEN COHHOW
apTepun B MoJIOCTKU Yepena Nog TynbIM Yr/IOM U TYT )Xe BXOAUT B M1a3HuLy Yyepes
3puUTesibHOE OTBEPCTUE BMECTE CO 3pUTesIbHbIM HEPBOM, Npuieras K ero HM>XHemn
MOBEPXHOCTU. 3aTeM, ormbas 3pnTesibHbIN HEPB C HAPYXXHOW CTOPOHbLI 1
pacrosiarasiCb Ha ero BepxHem NOBEepPXHOCTW, rna3Hasa apTepusa obpasyeT Aoyry, oT
KOTOpOW oTXoanT 60NbLINHCTBO ee BeTBEN. [Na3Hasa apTepus BKJOYaeT cneayrowme
BETBU: CJZIE3HYIO apTeputo, LeHTPasibHYIO0 apTeputo ceT4aTKN, MblLLUeYHble BETBMN,
peCHUYHblIe 3aQHMNe apTepun, OJINHHbIE N KOPOTKME N pag APYruX.

LleHTpanbHaa apTepus ceT4aTKU, OTOMAA OT r1a3HOM apTepun, BXOAUT Ha
paccTosiHum 10-12 MM oT rnasHoro a6s10ka B 3pUTesbHbIA HEPB U Aanee BMecTe C HUM
B rna3Hoe s16,10K0, rae pa3faenseTcs Ha BETBU, MUTatoLLMe MO3roBOIM CJION CETHYATKM.
OHM OTHOCATCA K KOHLEBbIM, HE UMEIOLLNM aHAaCTOMO30B C COCEAHNMMN BETBAMMU.

Cuctema unnmapHbix aptepuin. LlnnnapHole apTepun 4enaTca Ha 3aiHMe U NepefHune.
3agHue uuanapHble apTepumn, oTONANA OT ra3HOW apTepun, NoAXoaaT K 3afHEMY
OTpe3Ky rnasHoro s610Ka 1, NPoNas CKIEpPY B OKPY>XHOCTU 3pUTESIbHOr0 HEPBa,
pacrnpenenstoTcs B COCYyANCTOM TpaKTe. B 3afHUX LNAMAPHbIX apTepusx pasinyatoT
YyeTblpe-WecTb KOPOTKMX. KOPOTKME LUnnapHble apTepumn, Nponas cKiaepy, TyT Xe
pacnagatoTca Ha 6onblioe KOMYeCcTBO BETBEN N (hOPMUPYIOT COBCTBEHHO
cocyauncTyto 060n04Kky. Nepen NpoxoXaeHNneM ckyepbl OHM 06pa3yoT BOKPYr



OCHOBaAHWNA 3pNTENIBHOIO HEpPBa Cocy,EI,VICTbIVI BEHYUK.

ONVHHbIE 3a4HNE UunapHble apTepumn, NPOHUKHYB BHYTPb rasa, uUayT Mexay
CKlepomn 1 cocygncTon 060s104K0M B HaNpaBAeHUN FOPU30OHTaIbHOIO MepuanaHa K
pecHU4YHoMy Teny. Y nepefHero KoHLa PpeCHNYHOW MbILLbl Ka)Kgasa apTepua oennTcs
Ha [iBe BETBU, KOTOPble UAYT KOHLUEHTPUYECKN C IMMOOM 1, BCTPeYvasaCb C TaKUMIN e
BETBSMU BTOPOWN apTepuun, obpa3yioT 3aMKHYTbIN KPYTr - 60NbLUION apTepuasibHbIN Kpyr
pafyxHon 0605104kn. OT BONLLLIOIO apTEPUANLHOIN0 Kpyra pafy>XKn B ee TKaHb nayT
BeTBW. Ha rpaHnue peCHUYHOro 1 3pad4koBOro NOSACOB pafy>XHor 060104KN OHU
o06pa3yoT Manbin apTepuasibHbIN KPYT.

MepenHne UnnapHblie apTepUn SBASIOTCS MPOAOJIKEHMEM MblILLEYHbIX apTepuit. He
3aKAHYMBASACh Y CYXOXWUINA YeTblpex NPAMbIX MbillL, NepeaHne LuanapHbie apTepun
MAyT Oasiblue No NOBEPXHOCTM rna3Horo abs0ka B aNNCKIepasbHOM TKaHW Ha
paccTosiHum 3-4 MM oT IMMba NPOHUKAIOT B r1asHoe s610Ko (ceMb CTBOJIOB).
AHacToMO3Upys C APYrUMU ONAVHHBIMU LUIMAPHBIMU apTEPUSIMU, OHM YHaCTBYIOT B
obpa3zoBaHUM 60NLLIOTro Kpyra KpoBoobpalleHns pagy>XHo 060/104KM 1 B
KPOBOCHab>XXeHUN LUAM-apHOro Tena.

BepxHss Napa BOPTUKO3HbIX BEH BNadaeT B BEPXHIOK M1a3Hy BEHY, HUXKHSAS - B
HVXKHIOI0.

OTTOK BEHO3HOW KPOBW 13 BCNOMOraTes/ibHbIX OPraHoB rJ1a3a v raasHuubl NnponcxoanT
Mo COCYyAUCTON CUCTEME, KOTOpas MMeeT C/I0XKHOEe CTPOEHMNE U XapaKTepusyeTcs
PSAOOM O4eHb BaXXHbIX B KJINHNYECKOM OTHOWeHNN ocobeHHoCTen. Bce BeHbI 3TON
CUCTEeMbI JINLEeHbl KJlanaHoB, BC1eACTBME Yero OTTOK KPOBU MO HUM MOXeET
MPOUCXOANTb KakK B CTOPOHY MeLepucToro CMHyca, T. €. B NoJIOCTb Yepena, Tak 1 B
CNUCTEeMY BEH Jinla, KOTOpble CBA3aHbl C BEHO3HbIMU CMJIETEHUSMUN BUCOYHON obnacTu
rOJI0Bbl, KPbIJIOBUAHOIO OTPOCTKA, KPbIJIOHEOHON AMKMN, MbILL,ENIKOBOIr0 OTPOCTKa
HVKHEN 4entoCcTn. KpoMme Toro, BEHO3HOEe BrJjlieTeHME rna3HunLbl aHaCcTOMO3UpYyeT C
BEHaMU pewleTyaTbIX Ma3yX U HOCOBOW NONOCTU. Bce 3T ocobeHHOCTU 1
0bycnoBnMBalOT BO3MOXKHOCTb ONACHOIM0 pac-npocT-paHeHns FTHOMHON UHGEKL NN C
KOXW nuua (pypyHKybl, abcuecchl, poxxnucToe BocnajseHne) nam n3 oKoJIOHOCOBbIX
na3syx B NeLWepucTbin CMHYC. TakuM obpa3om, 6onbLlias 4YaCcTb KPOBM rnasa u
rnasHUUblI noeT Ha3ag, B CACTEeMY MO3roBbIX CMHYCOB, MeHbLUas - Bnepen, B CUCTEMY
BeH nnua. BeHbl rnasHuubl He NMET KarnaHoB.

BeHo3Hasa cuctema opraHa 3peHns. OTTOK BEHO3HOW KPOBU HenocpenCcTBEHHO U3
rnasHoro f6s0ka NponcxoaAnT B OCHOBHOM MO BHYTpPeHHeW (peTuHasibHOW) v



HapPY>XHOW (peCHU4YHON) COCYyaANCTbIM CUCTeMaM rnasa. lNepBasa npencrassieHa
LLeHTpaJIbHOW BEHOW CeTHaTKK, BTOpas - YeTbipbMSA BOPTUKO3HbIMU BEHAMMU.

LleHTpanbHasa BeHa ceTYaTKM COMPOBOXAAET COOTBETCTBYIOLLYIO apTepUIo N nMeeT
TaKoe Xe, KaK OHa, pacnpegeneHue. B cTBone 3puTeNbLHOro HeEpBa OHa CoOeAnHAETCSA
C UeHTpasbHOM apTepun ceTH4aTKN B TaK Ha3blBaeMbI LLEHTpPasIbHbIN
COeAMNHUTENbHLIN TAX MOCPenCTBOM OTPOCTKOB, OTXOAALWMNX OT MATKON MO3r0BOM
ob6onoykn. Bnapaet nnbo HenocpenCTBEHHO B NELLEPUCTbIN CUHYC, Nnbo
npenBapuTesbHO B BEPXHIOKO M1a3HY0 BEHY.

BOpPTMKO3HbIE BEHblI OTBOAST KPOBb 13 XOPMOULEN, PECHUYHBLIX OTPOCTKOB U BonbLuein
4aCTW MbILLL, PECHUYHOIO TeNa, a Takxxe paay>xkn. OHM NPOCEKAIOT CKJIEPY B KOCOM
HaMnpaBJIEHUN B Ka)X[0M N3 KBaApPaHTOB rna3Horo s16/10ka Ha ypoBHE ero 3KBaTopa.
CHab)xeHne YyBCTBUTENbHbLIMU BOJIOKHAaMW OCYLLIECTBAETCA 3a CYET r1a3Horo HepB.a,
H6epyLiero Ha4yasno OT raccepoBa y3na. Bongs yepes BepxHErnasHUYHyo LWesb B
op6buUTy, FNa3HON HepB pa3aenseTcs Ha HOCOPECHUYHbIN, CNe3HbIN U NIOBHbIN.

NHHEPBALUWA INTA3HOIO ABJ1I0OKA

HepBHaa cuctema rnasa npeacrtaBsieHa BCEMU BUAaAMN MHHEpPBaLMN:
4YYBCTBUTEJIbHLIMU, CUMMATUYECKUMU N ABUTraTeNbHbIMU. MNepen NMPOHUKHOBEHNEM
BHYTPb rfla3Horo si6710ka nepeagHmne Un-amapHbie apTepumn oTaaoT psif BeTBEN,
KoTopble 06pa3yloT BOKPYr POroBuLbl KPAaeBYO NETAUCTYIO ceTb. MNepenHune
LunapHble apTepun oTAAloT elle N BEeTBU, KOTopble CHab>XXaloT KOHBIOHKTUBY,
npunerawLLyo K n1MMoby (nepefHne KOHbIOHKTMBAIbHbIE COCYAbl).

HocopeCHWYHbIN HEPB OTAAET BETOYKY LWJNAPHOMY Y31y, Apyrne BOJIOKHA
npeacTaBnstoT coOO0N AJIMHHbIE PECHUYHbIE HepBbl. He npepbiBasicb B PECHUYHOM
y3ne, 3-4 pecHUYHbIX HepBa NpoboaatoT rnasHoe 6710K0 BOKPYr 3pUTENIbHOM0 HEPBA
N Mo Cynpaxo-puonaanbHOMy NPOCTPAHCTBY AOCTUrAOT LWUIMapHOro Tena, rae
obpa3ytoT ryctoe cnaeteHne. OT nocnenHero HepBHble BETOYKM NMPOHMKAIOT B
poroBuuy.

KpoMe ONMHHbBIX PECHUYHbIX HEPBOB, B r1a3sHoe A6/10K0 B TOM »XKe y4acTKe BXOOsT
KOPOTKME LUnnapHbie HepBbl, 6epyLune Havyasno OT PECHUYHOrO y3a. PECHNYHbIN y3en
ABNAETCA NepuepmnyecknM HEPBHbLIM FAHIJINEM U MMeET BeNIYNHY 0KOJ10 2 MM. OH



PaCroJsioXKeH B rla3HuLe C HAapy>XHOW CTOPOHbI OT 3pUTeNbHOro Hepea B 8-10 MM OT
3ajHero nostca rnasa.

B cocTaB raHrnma, nOMMMO HOCOPECHUYHbIX BOJIOKOH, BXOAAT NMapacuMmnaTn4eckume
BOJIOKHa U3 CriyietTeHns BHyTpEHHEI7I COHHON apTtepun.

KopoTkune pecHnYHble HepBbl (4-6), Bxoasuwme B rnasHoe s6710ko0, obecneymsaloT BCe
TKaHW rna3a YyBCTBUTEJIbHbIMU, OBUTATENbHBIMU U CUMMNATUNYECKNMU BOJIOKHAMMN.

CuMnaTn4yeckmne HepBHble BOJIOKHA, MHHEPBUPYIOLLME AnaTa-TOp 3payvyka, BXOAAT B
rna3 B COCTaBe KOPOTKUX PECHUYHbIX HEPBOB, HO, MPUCOEANHSASACH K HUM MeXAay
PECHUYHbIM Y3JI0M U r1a3HbiM A6710KOM, B LMNAPHbLIN Y3€/1 HE 3aX0aAT.

B rnasHunue K AIMHHBIM U KOPOTKUM LUWJIMapHbIM HEPBaM MPUCOeaNHATCSA
CMMNaTNYeCKne BOJIOKHA U3 CrJIeTEHUSA BHYTPEHHEN COHHOM apTepun, He BXoasLime B
unnrnapHbln y3en. LUnnmapHble HepBbl MPOHUKAIOT B rna3Hoe s16710Kko HeJaneko oT
3puUTenbHOro Hepsa. KopoTKuMe unanapHble HepBbl, naylime oT UuanapHoro yssa B
KonmyecTBe 4-6, Nnponas Yepes ckiepy, ygenmymeatoTca 0o 20-30 HepBHbIX
CTBOJINKOB, pacrnpenensaiowmxca npemmyLecTBeHHO B COCYyANCTOM TpakTe, Npu4em B
xopuougee YyBCTBUTEJIbHbIX HEPBOB HET, @ CMMMaTU4YeCcKmne BOJIOKHA,
npucoegnHueLUMecs B opbuTe, UHHEPBUPYIOT AnnataTop pasy>XHom 060104KN.
Mo3ToMy nMpu NaTosOrM4ecknx npoueccax B ogHom n3 obosno4vek, Hanpumep B
porosuLe, 0TMEYalTCa USMEHEHNSA N B pady>XHoM 0060104Ke, N B LUJINAPHOM Tene.
Takum ob6pa3om, OCHOBHasA 4aCTb HEPBHbIX BOJIOKOH UAET K rfa3sy oT LUINAPHOro
y3/1a, KOTOpPbIV pacnosioxeH B 7-10 MM OT 3a4Hero noJtoca rnasHoro a61oka m
rnpuneraeT K 3pUTe/ibHOMY HEpBY.

B cocTaB umanapHoOro y3sna BXoAST TPU KOpeLKa: YyBCTBUTENbHbIN (OT
HOCOPECHMNYHOIr0 HEPBaA - BETKN TPOMHMNYHOI0 HepBa); ABuUraTesnbHbin (06bpa3oBaH
napacuMnaTnyeCKMMy BOJIOKHaAMIN, MPOXOAALLMMM B COCTaBe rna3onBmnraTesibHOro
HepBa) U cuMnaTnyeckuin. OT YeTbipex A0 WeCTU KOPOTKUX LNJIMapHbIX HEPBOB,
BbIXOAALWNX U3 LUINAPHOro y3sa, pa3BeTsasTcs ewe Ha 20-30 BeTo4ek, KOTOpble
HanNpaBAATCS MO BCEM CTPYKTypaM rnasHoro sbnoka. C HUMU nayT um
CUMMaTMYeCcKne BOJIOKHA OT BEPXHEro LWEeNHOro CMMMaTUYeCKOro raHring, He
3axogsme B LNAMapHbIN y3es, MHHEPBUPYIOLWME MbIlLy, PAaCLUMPSAIOLLYIO 3padvokK.
Kpome Toro, BHyTpb raa3Horo sbaoka, MMHysa LUANapHbIA y3en, NpoxoaaT ewe n 3-4
OJIMHHBIX UWMapHbIX HepBa (BeTBM HOCOPECHUY-HOro HepBa).



[BuratenbHas n YyBCTBUTENIbHAA MHHEPBALUWMA r1a3a N ero BCNoMoraTesibHbIX
opraHoB. [IBuraTtesibHasd MHHepBaLUKMA OpraHa 3peHnsa YesiloBeKa peanmsyeTcsa C
nomouibto I, 1V, VI, VIl nap YepenHbIX HEPBOB, YyYBCTBUTE/IbHAA - MOCPEeACTBOM
rnepBon N OoTHaACTW BTOPOWN BETBEWN TPOMHUYHOIro HepBa (V napa YepernHbiXx HEPBOB).

(na3ogBuraTenbHbIN HEPB (TPeTbsA Napa YepenHbiX HEPBOB) HAa4YNHAETCs OT A4ep,
NneXalwmx Ha AHe CUIbBMeBa BOAOMPOBOAA Ha YPOBHe nepefHunx 6yrpos
4eTBEPOXOJIMUSA. DTN SApPa HEOAHOPOAHbI U COCTOAT U3 ABYX r1aBHbIX BOKOBbIX
(MpaBOro n 1eBOro), BKAYAOLWMX N0 MATb FPYNn KPYMNHbIX KNETOK, N 006aBOYHbIX
MEeJIKOKJIETO4YHbIX - ABYX NapHbIX 60KOBbIX (A4p0 AkyboBuya - 3guHrepa - Becthans)
N O4HOro HenapHoro (sgpo Mepnna), pacnoNoXXEHHOr0 MeXxay HUMU. MPOTAXKEHHOCTb
anep rna3ofABuUraTesibHOro HepBa B NepeagHe3agHeM HanpaBseHUn - 5 mm.

OT napHbIX 6OKOBbLIX KPYMHOKIETOYHbIX A0ep OTX0AAT BOJIOKHA A4 Tpex NMpPaMbIX
(BEpXHEN, BHYTPEHHEN N HUXXHEN) N HUXKHEN KOCOW rNa3oBuUraTesibHbIX MbILUL, a
TakXXe 019 ABYX NOpUUA MbiWLUbl, NOAHNMAKOWEN BEPXHEE BEKO, MPUYEM BOJIOKHA,
WHHEP-BUPYIOLLME BHYTPEHHIO N HVUXXHIOK MPSMbIE, @ TaKXXe HUXXHIOK KOCYHO
MbILLbI, CPa3y Xe nepekpeLimBatoTCS.

BosioOKHa, oTXoAsiLNe OT NapHbIX MENKOKNETOYHbIX SAep, Yepe3 PeCHUYHbIN y3en
WHHEPBUPYIOT MbllLY COMHKTEPa 3padvka, a oTxoasaume oT HeNapHoro sapa -
PECHUYHYIO MbILy. NocpeacTBOM BOJIOKOH MeAWasibHOro NpPoAo/IbHOr0 Ny4yka sapa
rnasofBuUraTeNlbHOro HepBa CBA3aHbl C sapamm 610KOBOro N OTBOASALLErO HEPBOB,
CUCTEMO BECTUBYNSIPHBIX U CIYXOBbIX SAep, S4POM NMLUEBOro HEPBa U NepeaHUMmn
poramu cnnMHHOro Mo3sra. bnarogaps sTomy obecnevymBatoTCa peakLUmn riasHoro
s1610Ka, rofloBbl, TYJIOBMLLA HAa BCEBO3MOXXHbIE UMMY/IbCbI, B YAaCTHOCTH
BECTUBYNAPHbIE, CIyXOBble U 3pUTEesbHbIE.

Yepe3 BEPXHIOW M1a3HMYHYIO LWeNb r1a3oaBUraTeNibHbli HEPB MPOHUKAET B F1a3HMULY,
rae B npeneniax MbllLe4YHOM BOPOHKW AENNTCSA Ha ABE BETBU - BEPXHIOK N HUXKHIOHKD.
BepxHssi TOHKas BETBb pacnojlaraeTcs Mexxay BepXHen MbILLEN U MbILILEN,
noAHUMalwLLen BepxHee BeKo, U MHHepBUpYyeT ux. HMXxHsas, bonee KpynHas BETBb
NPOXOAUT NOA 3pUTEJIbHBIM HEPBOM U AEJINTCA Ha TPU BETOYKM - HAPYXHYIO (OT Hee
OTXOAUT KOPELLOK K PECHUYHOMY Y3J1y U BOJIOKHA ANS HUXXHEN KOCOW MblLLLLbI),
CpenHo N BHYTPEHHIO (MHHEPBUPYIOT COOTBETCTBEHHO HUXXHIOK U BHYTPEHHIO
npsimble MbllUbl). Kopellok HeceT B cebe BoNIOKHa OT A06aBOYHbIX aaep
rnasofBuraTenbHOro Hepea. OHU NHHEPBUPYIOT PECHUYHYIO MbILILY U COUHKTEpP
3payka.



B/10KOBbIN HEPB (YeTBepTas Napa YepenHbiX HEPBOB) HA4YMHAETCHA OT ABUraTesIbHOIro
agpa (onvHa 1,5-2 MM), pacnosloXXeHHOro Ha AHe CUibBMEBa BOAOMNMPOBOAA CPa3y Xe
3a A40pOM rnasoaBuraTesibHOro Hepea. NpoHMKaEeT B r1asHULY Yepes3 BEPXHIO
rN1a3HUYHYIO LWefb laTepasibHee MbllLeYHON BOPOHKU. MHHEPBU-pyeT BEPXHIOK KOCYIO
MbILLILLY.

OTBOAAWMNN HEPB (LWecTasa napa YepenHbiX HEPBOB) HAaYMHAETCs OT aAgpa,
pPacrnosioXXeHHOro B Bapo/IMeBOM MOCTY Ha AHe poMboBuaHOW AMKWU. MoknpaeTt
MosIOCTb 4Yepena Yepes BepXHIo MN1a3HUYHYIO Wefb, pacnoslarasdcCb BHYTpKU
MbILLEYHON BOPOHKUN Mexay ABYMS BETBAMU r1a3ogBUraTesIbHOro HepBa.
NHHepBUpYeT HapY>XHYIO MPSAMYIO MbILLY rnasa.

JlnueBon HepB (cegbMas Napa 4YepenHbiX HEPBOB) MUMEET CMeLLaHHbIN COCTas, T. e.
BKJIIOYAET He TOJIbKO ABUraTesibHble, HO TakKXe U YyBCTBUTESIbHbIE, BKYCOBbIE U
CeKpeTopHble BOJIOKHA, KOTOPbIe NMpuHagiexxaT NpoMeXXyTo4HOMY HepBy. [locneaHun
TECHO NPUJIEXNT K NINLEBOMY HEPBY Ha OCHOBaHUMN MO3ra C HapPYy>XHON CTOPOHbI U
SABNSAETCSA ero 3a4HNM KOPELLKOM.

IBuratensHoe AApo HepBa (A7IMHA 2-6 MM) PAcMoJIOXKEHO B HMXKHEM oTaene
BapoOJIMeBa MOCTa Ha AHe YeTBepToro Xenygoyka. OTxoasime oT HEero BoJIOKHa
BbIXOJSAT B BUAE KOpelLlka Ha OCHOBaHWE MO3ra B MOCTOMO3)XXE4YKOBOM Yriy. 3aTem
JINLIEBOV HEPB BMECTE C NMPOMEXXYTOYHbIM BXOAUT B IMLLEBON KaHasl BUCOYHOM KOCTMW.
34eCb OHWU CAMBAOTCS B OOLLMIA CTBOJ, KOTOPLIV Aafiee NMPOHN3bIBAET OKOJIOYLLHYIO
CJIIOHHYIO XKesle3y 1 OeNInTCA Ha ABe BeTBU, obpa3yoLline oKoloyLliHoe criieTeHne. OT
HEro K MUMMUYECKUM MbILLILL@M OTXOAAT HEPBHbIE CTBOJIbI, UHHEPBUPYIOLLNE B TOM
4yucne KPyrosyto MbiLLLLY r1a3a.

MpOMEeXXYyTOYHbIN HEPB COLAEPXKUT CEKPETOPHbIE BOJIOKHA A8 C/I€3HON XKenesbl,
pacnosioXXeHHOW B CTBOJIOBOW 4YaCTu MO3ra, U 4yepes y3es KOoJleHLUa nornajatmT B
60/1bLLION KaMEeHUCTbIN HepB. AddepeHTHbIN NyTb AJ19 OCHOBHOW 1N 0BaBOYHOMN
C/Ie3HbIX XeJie3 HaYNHAeTCS KOHBIOHKTMBAIbHbIMU U HOCOBbIMU BETBSAMU
TPOWNHNYHOIO HepBa. CyLWecTBYIOT U Apyrue 30Hbl pepIEKTOPHON CTUMYNALNN
cne3onpoaykumm - cetyaTka, nepegHasa nobHaga nonga mosra, 6asasibHbI raHrAnm,
Tasamyc, rmnoTanamyc 1 WenHbI CUMMAaTUYECKUW raHr JINN.

YpoBeHb NOpa>keHns INLEBOr0 HEPBa MOXKHO ONpenesinTb N0 COCTOAHUIO CEKpeLnn
CNe3HOM XXMAKocTn. Koraa oHa He HapylleHa, o4ar Haxo4UTCSA HUXKE y3/la KOMeHLUa, U
HaobopoT.



TPONHNYHBIV HepPB (NATas Nnapa YepenHbiX HEPBOB) SABNSETCHA CMELlaHHbIM, T. €.
COAEPXUT YyBCTBUTEJIbHbIE, ABUraTE/IbHbIE, MapacMMnaTUYeckKme u cuMnaTnyeckme
BOJIOKHA. B HeM BbigensatoT aapa (Tpy YyBCTBUTESIbHbIX - CMMHAaIbHOE, MOCTOBOE,
cpefHe-M03rosoe - U 04HO ABUraTesibHOe), YyBCTBUTEJIbHbIM U ABUraTesIbHbIN
KOPELLKU, a TaKXKe TPONHUNYHbLIN y3en (Ha YyBCTBUTE/IbHOM KOpPELLKeE).

YyBCTBUTEJIbHbIE HEPBHbIE BOJIOKHA HAa4YMHAIOTCA OT OUNONAPHbBIX KNETOK MOLLHOro
TPOMHWUYHOI O y3a WupmnHon 14-29 MM u anmHom 5-10 Mm.

AKCOHbI TPOMHNYHOr0 y31a obpa3ytoT TPU rnaBHble BETBU TPOMHNYHOIO HEPBA.
Ka)xgas n3 HUX cBsi3aHa C onpeneneHHbIMN HEPBHBLIMW Y3/1aMW: TNa3HOW HEPB - C
PECHUYHBIM, BEPXHEYESIIOCTHON - C KPbIJIOHEOHBIM N HUXXHEYETIOCTHON - C YLLIHbIM,
MOAHMXKHEYe-JIIOCTHbLIM U MOoA4bA3bIYHbIM.

NepBas BeTBb TPOMHUYHOIO HepBa, byayyn Hanbonee TOHKOM (2-3 MM), BbIXOAUT U3
NONOCTWN Yepena Yepes opbuTanbHyto wenb. MNpu nogxoae K HeM HEPB AENTCA Ha
TPU OCHOBHbIE BETBU: H. HAa30UWINAPUC, H. PPOHTANINUC, H. TaKPpUMaJnC.

HepB HasouuMnMapuc, pacnosioXXeHHbIN B npeaenax MbllleYHON BOPOHKN r1asHuLbI, B
CBOIO o4vepelb, AeNNTCS Ha ANIMHHbIE PECHUYHbIE pelleTYaTbie N HOCOBblE BETBU U
OTAaeT, KpOMEe TOro, KOpeLloK K peCHUYHOMY Yy311y.

IO NHHbIE peCHUYHbIE HEPBbI B BUAE 3-4 TOHKMUX CTBOJIOB HaNpaBAaTCA K 3a4HEMY
Mostocy rnasa, NepopupytoT CKIepy B OKPYXXHOCTU 3pUTENIbHOr0 HeEpPBa U No
cynpaxopumonzajibHOMY NPOCTPAHCTBY HaNpaBAAlOTCA KNepean BMecTe C KOPOTKNMU
PECHUYHbIMW HEpPBaMN, OTXOAALLMMMN OT PECHUYHOIO Tesla U Mo OKPY>XXHOCTWU
porosuubl. BeTo4kM aTUX cnneTeHnn obecneymsatoT YyBCTBUTEbHYIO N TPOPUYECKYHO
WHHEepBaLMIO COOTBETCTBYOLLMX CTPYKTYP rnasa n nepnammbanbHON KOHBIOHKTUBDI.
OcTanbHasa 4YacTb ee nosy4vyaeT YyBCTBUTEJIbHYIO MHHEPBALMIO OT nasbne-bpasbHbiX
BEeTBEN TPOWHNYHOIO HepBa.

Ha nyTn K rnasy K A/IMHHBIM PECHUYHbIM HEPBaAM MPUCOEONHATCA CUMNaTU4yeckme
HEepPBHbIE BOJIOKHA M3 CNIETEHNS BHYTPEHHEN COHHOW apTepun, KOTopble
WHHEPBUPYIOT pacClUMPUTENb 3paydkKa.

KopoTKune peCcHNYHbIe HEPBbI (4-6) OTXOOAT OT PECHUYHOIO0 y3/1a, KNEeTKN KOTOPOro
nocpenCcTBOM YyBCTBUTENbHOIO, ABMIraTE/IbHOr0 M CUMMNATUYECKOrO KOPELLKOB
CBSi3aHbl C BOJIOKHaMN COOTBETCTBYOLWMX HEPBOB. OH HAaX0ANTCA Ha PaCcCTOAHMN



18-20 MM 3a 3a4HMM MOJIFOCOM IJia3a rnoj Hapy>XHOW NMpsMoOn MblLLLLEN, Npuieras B
3TOMN 30HE K MOBEPXHOCTU 3pUTESIbHOr0 HepBa.

Kak n AIMHHbIE PECHUYHbIE HEPBbI, KOPOTKNE TOXKE NOAXOAAT K 3a4HEMY MOJOCY
rnasa, nepopupyloT CKIepy NO OKPY>XXHOCTK 3pUTENbLHOr0 HEPBA W, YBESINYMBAsACh B
ymncne (oo 20-30), y4acCcTBYIOT B MHHEPBaALU MW TKaHeN rnasa, B NepByto o4epenb ero
cocygucton o60n04KN.

ONVHHbIE N KOPOTKNE PEeCHUYHbIE HEPBbI ABNSAIOTCA UCTOYHNKOM YYBCTBUTEILHOWN
(poroBuua, pagy»xka, peCHU4YHoe Teso), Ba30OMOTOPHOMN U TPOPUYECKON NMHHEPBaLUN.

KoHe4yHOo! BeTBbIO HEPBa Ha3oLUMAMapUC SBasieTcs NoA6/10Ko-Bbli HEPB, KOTOPLIN
NHHEPBUPYET KOXXY B 06/1aCTN KOPHS HOCA, BHYTPEHHEro yria BeK u
COOTBETCTBYIOLIME OTAES bl KOHBIOHKTUBBI.

J1oOHbIN HepB, byay4un Hanbonee KPyrnHOW BETBbIO M1a3HOr0 HepBa, Nnocsie Bxoaa B
rnasHuUy oTAaeT ABe KPYMHble BeTBU - HaAM/Ta3HUYHbIV HEPB C MeJnaibHON U
naTtepanbHoON BETBAMU N HaJ-610KOBbIN HepB. MepBbi N3 HUX, NepdoprpoBaB
Tap3oopbuTanb-Hy hacuno, MPOXOAUT Yepes HOCOr/I0TOYHOEe oTBepCcTMe No6HON
KOCTU K KO>XXe n1ba, a BTOPOW BbIXOAUT U3 F1a3HUUbl Yy ee BHYTPEeHHeN CBA3KN. B uenom
NobHbIN HepB obecneynBaeT YyBCTBUTESIbHYO MHHEPBALMIO CpeaHen 4YacTn BEPXHEro
BEKa, BKJIl0YasA KOHBIOHKTUBY, U KOXIN nba.

CnesHbln HepB, BOWASA B r1a3HULY, NOeT Knepenou Hag Hapy>XHOW NpAMON MbllLen
rnasa v OennTcs Ha ABe BETOYKU - BEPXHIOK (bonee KpynHy0) U HUXXHIO. BepxHas
BETBb, ABJIAACbL NPOAOJ/IKEHNEM OCHOBHOIO HEPBA, OTAAET BETOYKUN K C/IE3HON XKesese
N KOHBIOHKTUMBE. HaCTb X NOC/ie NPOXOXAEHNA Xenesbl nepgopupyeT
Tap3oopbuTanbHyo hacunio N MIHHEPBUPYET KOXXY B 061aCTU HApPY>XHOro yrna rnasa,
BKJIlOYadA y4aCTOK BEpPXHEro Beka.

Hebonbllaa HUXKHASA BETOYKA C/I€3HOro HePBa aHACTOMO3MPYET CO CKYJI0BUCOYHOW
BETBbIO CKYJIOBOI0 HEPBA, HECYLL e CEKPETOPHbIE BOSIOKHA [/ C/IE3HON »Kese3bl.

BTopas BeTBb TPOMHUYHOIr0 HEPBa NMPUHUMAET yyYacTue B YyBCTBUTESIbHOMN
WHHEepPBaLIMM TOJIbKO BCMOMOraTe IbHbIX OPraHoOB ra3a NocpeacTBOM [BYX CBOUX
BETBEW - CKYJI0BOro M NOArjasHMYHoOro HepsoB. Oba 3TN HepBa OTAENATCA OT
OCHOBHOI0O CTBOJ1a B KPbIIOHEOHON SIMKE 1 MPOHUKAIOT B MONIOCTb M1a3HuLbl Yepes
HV>KHIOI FNAa3HUYHYIO Lefb.



MNoarnasHMYHLIA HEPB, BOMASA B ra3HMLy, NpoxoanT no 6opo3ae ee HUKHEN CTEHKN K
yepe3 NoArnasHUYHbIN KaHas BbIXOAUT Ha NIMLEBYIO MOBEPXHOCTb. MIHHepBupyeT
LLeHTPaJIbHYIO YaCTb HUXXHEro BeKa, KOXY KpblJIb€B HOCA N C/IN3UCTYI0 060/104KY ero
npennBepus, a Takxe C/IM3NCTyo 060/104Ky BepxHen rybbl, BepXHen fecCHbI,
JIYHOYKOBbIX YyraybsieHun n, Kpome Toro, BepxHuim 3ybHon psag.

CKyJ10BOW HEPB B NOJIOCTU MNa3HULblI AENNTCA Ha ABEe BETOYKN: CKYJIOBUCOYHYIO U
cKkynonuuesylto. Nponasa Yyepes COOTBETCTBYIOLWME KaHasbl B CKYJ1I0BOW KOCTU, OHU
WHHEPBUPYIOT KOXY BokoBon YacTu nba n HebonbLLIOW 30HbI CKYyJsI0BOW 0b1acTu.

OU3NOJIOTNA 3PUTEJIbHOIO AKTA

CBeTOBOM NOTOK, MPOHMKAIOLLNA Yepe3 pOroBuLYy U 3payvoK, MPOXOAUT OCTasibHble
npenomMasaroWme cpenbl, Npo3payHblie CIoN ceTH4aTom 000/1I04KKN U 3a8epKMUBAETCA
CJ/I0€M MUFMEHTHOI 0 ANUTENNS, rae HenpepbIBHO NMPOAYLUPYOTCS 3pUTENbHbIE
BellecTBa (3pUTeNbHbIN Nypryp v Ap.). 3puTesbHble BewecTBa Nog 4eNCcTBUEM CBETa
rnoasepratTca pacnany. Bcnencreme Takoro pacnaga 3puUTesibHbIX BeLeCcTB
BO3HMKAIOT MOHHbIe Noas. PeuenTopbl 3pUTEsIbHOr0 aHaan3aTopa (Masoykn n
KONBO4YKM), OKa3bIBAsACb B 30HE 3TUX MNOJIEN, KOrga KOHUEeHTpauusa NoHOB AoCTUraeT
HeobXx04AMMOro ypoBHS, MNOJIy4aloT pa3/INYHbIE MO CUJIE U MO KAaYeCTBY pa3apa>keHus.
B Buae 6MOTOKOB OHM NepenarTCs Mo 3pUTENIbHbIM MYTAM B KOPY FOJIOBHOIO MO3ra,
rae BOCNPUHUMAOTCA KaK 3puTesibHble 06pa3bl BHEWHEro Mupa.

Mo paHHbIM akagemuka C. . BaBunoBa, CBET AeNCTBYET Ha CeTYaTKY Y>Ke B CaMbIX
MWUHUMaJIbHbIX KONn4yecTBax - 2-4 poToHa 0ObIYHO ABNATCA NOPOroM
CBeToOoWYyLUeHNs YenoBe4yeckoro rsasa. Takmm obpa3omMm, npakTUYecku rnas HuKorga
He HaXxoAUTCA B MOJIHOM TeMHoTe. [la)Ke BO BpeMs CHa 4Yepe3 COMKHYTbIe BEKWN Ha
ceTyaTytlo 060/104KYy NoNagaeT cBeT B 60NbLUNX KONMYeCcTBax, 4em 2-4 (hoTOHa.

B 06bI4HbIX YCNOBUAX XU3HU Ha CeTYaTY0 0060/104KY HEMPEPLIBHO BANSET CBETOBOWN
NMOTOK: BCE BPEMSA MPOUCXOANT pPa3sioXKeHNE 3pUTeNbHbIX BELWLECTB, Tak Kak rnas
HaxoOUTCA B MOCTOSSHHOW FOTOBHOCTU K 3pUTENbHON (PYHKLMWN, HEMNPEPbLIBHO
NPOUCXOANT N CUHTE3 3pUTESIbHbIX BELLLECTB.



Takasi akTUBHas HenpepbiBHasA npoayumpyowas QyHKLUS NMMFrMEeHTHOro annTeNns
ceTyaTon 060n104KkM obecneymBaeTCs, Kak y>Xe roBOPMI0Ch Bbille, MOLLHOW
COCyaNCTON XOpMOMAEN - B L@aHHOM C/lly4Yae noaTBep)xaaeTcs nosoxeHune W. M.
MaBsioBa 0 COOTBETCTBUM MeXAY CTPYKTYPON N PYHKLNEN TKaHW.

Pacnag v nonoxeHue 3pnTesibHbIX BewecTB NOCTOSAHHO ypaBHoBeLleHbl. C/INLLKOM
bonbwon pacnag 3pUTesibHbIX BELWECTB, KOTOPbIN BO3HMKAET OT BHE3anHoOro spKoro
ocBeleHns (MpoxxeKkTop, hapbl aBTOMOOMAA B TEMHOTE) NPUBOANT K HaPYLLUEHMNIO
B6anaHca Mexxay pa3pyleHnemM n CMHTe30M. Npr 3TOM YeNoBeK UCMbITbIBAET YyBCTBO
ocnenneHnsd. NpaBaa, o4eHb CKOPO paBHOBeCKe BOCCTAaHAB/IMBAETCA, U a3 CHoBa
MOXeT (PYHKLUMOHNPOBATb B YCJIOBUAX MasiON OCBELLEHHOCTMU.

OOHOBPEMEHHOCTb pacrnaja u CUHTEe3a - TUMNYHAA YepTa ANANIEKTUKM NPUPoabl.
NMpOoTMBOPEYMBOCTb - EAUHCTBO NMPOTMBOMOJIOKHBIX MPOLLECCOB - UIJTIOCTPUPYET U
3pUTesIbHbIN aKT.

HACTb I

METOObl NCCJIEOOBAHUNA OPIAHA3PEHUA

NNMABA 1

OCHOBEHbIE ®YHKUWW OPIrAHOB 3PEHUA N METO bl X NCCJIEOOBAHUA

OpraH 3peHunsa aBageTCs O YesoBeKa BaXKHENLWMM N3 BCex opraHoB 4yBCTB. OH
no3ssonseT noayunTtb 00 90 % nHdopMaumnm 0b6 oKpy>KatoLem Mupe. 3peHne aBnseTcs
CJIOXKHbIM U 00 KOHLUA He N3y4YeHHbIM MpoL,ecCcomM.

3puUTesnbHbIM aHaIN3aTOP COCTOUT M3 TPEX OCHOBHbLIX OTAE/IOB: pPeLUenTopHOro (B
ceTyaTKe rnasa), NPoOBOAHUKOBOIO (BKKOYaET 3pUTesbHbIE MYTU U
rnasonBuraTesibHble HEepPBbI) N KOPKOBOro (B 061acTu wnopHon 60po3abl 3aTbIJIOHHOWN
0011 MOo3ra). 30ecb aHaIM3NPYIOTCA MMNYNbCbl OT (POTOPELEenTOPOB CeTHaTKN



(nanoyek n konboyek), OT NpoNpPUOpPeL.EenTOPOB BHEr/1a3HbIX N BHYTPUTIAa3HbIX MblILLLL
rnasa. [nas cny>XuT CBETOBOCMPUHMMAIOLLMM YH4aCTKOM 3pUTEJIbHOr0 aHasan3aTopa.
Yenosevyeckunin rnas BOCNpMHMMaET CBET C AJIMHOW BOJIHbI 380-760 HM.
OYHKLMOHaIbHAA CMOCOBOHOCTb CeTYaTKN HEpPABHOLIEHHA Ha BCEM €e MPOTSXKEHUMN.
Hanbonee BbiICOKa OHa B 06/1aCTN LLEHTPaSIbHOW MKW XKENTOro NsaTHa, KoTopas
COOEPXKUT BbICOKO-ANPPEPEHUNPOBAHHLIE KNETKN HENPOINNTENNSA - KONOOYKK. 3a
XKeNTbIM MATHOM Ha4YMHalOT Npeobnanatb MeHee anddepeHUnpoBaHHbIE
doTopeuenTopbl - Nano4kn. [JHEBHOE 3peHmne OCyLLEeCcTBAAETCA KoboykaMu, OHU
obecneymBaloT LBETOBOCIPUATNE U BbICOKYIO OCTPOTY 3peHuns, HO obnagatoT MeHee
BbICOKOW CBETOYYBCTBUTEJIbHOCTbIO, 4EM Masiovkn. CyMmepeyHoe U HOYHOe 3peHune
OCYyLLEeCTBASAETCA NajlodKaMmn, OHO XapaKTepulyeTcs HU3KOW OCTPOTOM N OTCYTCTBUEM
LLBETOBOCMPUATUSA UIN CBOOUTCS TOJIbKO K OLLYLLEHUIO CBETA.

OCHOBHbIMU (PYHKLIMAMU OpraHa 3peHus SBASIOTCA LieHTpasbHoe, nepudgepmnyeckoe,
LBETOBOE N BMHOKYISIpPHOE 3pEeHME, a TakXXe CBeToollylleHne. LleHTpanbHoe 3peHune
obecneymBaeTcs K0I6OYKaMU, XapaKTeEPU3yeTCs BbICOKO 06paboTKol, BoCnpusTnem
LBEeTa, NaeT BU3yasibHOe BoCnpuaTue opMbl NpeameTa. Mepudepryeckoe 3peHue
obecrneymBaeTcs NasoykaMm, OHO CIIY)KUT ONS OPUEHTALIUM B MPOCTPAHCTBE. 3peHune
NBYMS r71la3amu, Korga n3obpakeHus cMBaloTCcs B OUH 3pUTeNbHbIN 06pas,
Ha3blBaeTCA BUHOKYNAPHbLIM.

LEHTPAJIbHOE 3PEHUNE

LileHTpafbHbIM 3peHneM cnelyeT CYMTATh LUEHTPabHbIA YH4aCTOK BUANMOIO
NPOCTPAHCTBA. ITO 3peHMe sABAsieTCs Hanbonee BbICOKMM U XapaKTepusyeTcs
NMOHATUEM «OCTPOTA 3PEHUS>.

OcCTpoTa 3peHmns - 3To CNOCOBHOCTb r1a3a BOCAPUHUMATbL pa3fesibHO TOYKN,
pacnofioXXeHHble opyr oT Apyra Ha MUHMMaJIbHOM PacCTOAHUN, KOTOpasa 3aBUCUT OT
0CobeHHOCTen CTPOEHUS ONTUYECKON CUCTEMbI U CBETOBOCIMPUHMMAIOLLLEro annapaTa
rnasa. Yron, obpa3oBaHHbIN KpaWHUMK TOYKaMn paccMaTpmBaemMoro obbekTa u
Y3J10BO TOYKOWN ria3a, Ha3blBaeTCHA YrJIOM 3peHUs.

OnpepeneHne oCTPOThl 3peHnsa (BusomeTtpus). Noa HopMasibHOM OCTPOTON 3PEHUS
MOHMUMAETCHA CNOCOBHOCTb rMa3a pa3/indyaTb pa3aesibHO ABe CBETAWMECS TOYKN No4
yrnom 3peHus B 1 MunH. Fopa3no yoobHee nsmepsaTb OCTPOTY 3PEHUSA HE 3pUTESIbHbLIMU



yrnamu, a BennmymHamMmm obpaTHOro 3Ha4YeHUs, T. €. B OTHOCUTESbHbIX eAuHNLax. 3a
HOPMaJlbHYIO OCTPOTY 3PEHUS, PaBHYO eAnHuLLEe, NMPUHSATA obpaTHasA BeNnYMHa yria
3peHus B 1 MuH. OCTpoTa 3peHunsi obpaTHO NPOMOPLUMOHAbHA Yy 3pEHUS: YeM
MeHbLLE Yrofl 3peHusi, TEM BbilLie OCTPOTa 3peHUs. Ha oCHOBaHMN 3TO 3aBUCUMOCTH
paccYUTbIBAOTCA Tabnuubl ANs U3MEPEHUA OCTPOThl 3peHuns. CyllecTByeT MHOIMo
BapuaHTOB TabnuL, AN onpenesieHns oCTPOThl 3peHNS, KOTopble PasnyatoTcs no
npenbABAAEeMbIM TECT-00beKTaM, U ONTOTUNAM.

B dnsmonorn4eckom onTuUKe CyLEeCcTBYOT MOHATUA MUHUMAIbHO BUAMMOrO,
pas3nn4ynMmoro n ysHasaemoro. O6cnenyembin [OSHKEH BUAETb ONTOTUM, pa3inyaTb
€ero aeTanu, yaHaBaTb nNpeacTtaBnssemMbl 3HakK unm 6yksy. ONTOTUMNbI MOXXHO
npoeumpoBaThb Ha IKPaH Uan AUCNJEeNn KOMMNboTepa. B kayecTBe oNTOTMMNOB
NCNoNb3ylT BYKBbI, LNGPbI, PUCYHKKU, N0A0Cbl. ONTOTUMNLI MOCTPOEHbI Tak, 4TOobbl C
onpeneneHHbIX PacCTOAHUA geTanu onToTuna (ToAWnHa JINHUA U NPOMEXYTKMN
MeXXay HUMU Bblnn BUOHbLI MO YroM 3peHnsa B 1 MUH, @ BECb ONTOTUM - MO YrioM
3peHunsa B 5 MUH. MexxgyHapoaHbIM ONMTOTUMOM MPUHATO pa3opBaHHOE KOJ1bLO
JlaHponbTa. B oTeyecTBeHHON opTasibMonorum Hambosee pacnpocTtpaHeHa Tabnumua
FonoBuHa - CmBLEBa, Cogep>Kallas B Ka4yecTBe onToTUMNOB BYKBbI pycCKOro andgasunTa
n Konbua JlaHgonbTa. B Tabnnue nmeetca 12 psgos ontoTunos. B Kakaom pagy
pa3Mepbl ONMTOTUMOB OAVHAKOBbLI, HO OHW MOCTENEeHHO YMEHbLUATCA OT BEepXHero
paga K HWXKHeEMY. BennvymHa onToTUNOB U3MEHAETCS B apudPMeTNHeCcKon perpeccun.
B npenenax nepsbix 10 pagos KaXkabln pag oTanm4yaeTca oT npegbigywero Ha 0,1
eMHNLblI OCTPOTbI 3peHNd, B nocnegHuUX AByX psagax Ha 0,5 eguHuubl. Takum
obpa3oMm, ecnu nccnegyembln HNTaeT TpeTun pag byks, ToO OCTpoTa 3peHunsa pasHa 0,3;
naTtbein - 0,5 T. O.

Mpwn ncnonb3oBaHnm Tabnmubl FonosmHa - CMBLEBA OCTPOTY 3peHUs onpeaenstoT C
5 M. HWxHMM kKpan Tabnuubl 401>KEeH HaX0AUTbCA Ha paccTosAsHUM 120 ¢M OT ypOBHSA
rnona.

CHa4ana onpenenstoT OCTPOTY 3pEHNS OOHOro rnasa (NpaBoro), 3aTem - 1€BOr0
rnasa. BTopon rna3 3akpbiBalOT 3aC/IOHKON. C pacCTOAHMA 5 M o4 yrjioM 3peHns B

1 MMH BUAHbI AeTanan oNTO-TUMNOB AECATOro psaga Tabavubl. ECam naymeHT BUONT 3TOT
psaa Tabnunubl, TO €ero ocTpoTa 3peHus paBHa 1,0. B KoHUE Ka>aoro psga onToTUNOB
CMMBOJIOM V yKa3aHa OCTpOoTa 3peHus, COOTBETCTBYHOLWAA YTEHUIO AAaHHOrro psaa C
paccTtoaHMa 5 M. CneBa OT Ka)xgoro psaga CMMBOJIOM © yKa3aHO pacCTosHue, C
KOTOPOro pa3findatoTCcsd ONTOTUMbI 3TOW CTPOKN NPM OCTPOTE 3peHunsd, pasHon 1,0. Tak,
nepBbIn psg Tabnnubl Npu OCTPOTE 3peHus, pasHom 1,0, MOXXHO yBnaeTb € 50 m.



IOna onpeneneHns oCTPOTbl 3pEHNS MOXKHO BOCMOJIb30BaTbCA popMynion CuenneHa -
Honpepca ¥Y18118 = T3, raoe n - pacCTosiHUE, C KOTOPOro nccsenyemboin BUANT
OaHHbIM pag Tabnanubl (pacCTossHME, C KOTOPOro MPOBOANTCA NCcnegoBaHume), m; ™~ -
PacCTOsIHNE, C KOTOPOro Uccrenyemblin 4OIKEH BUOETb 3TOT pag, M.

Monb3ysAcb NpuBeaeHHON (GOPMYJION, MOXXHO ONpPeaennTb OCTPOTY 3PEHNS B CyYasX,
ec/in nccsiegoBaHme NnoBoaANTCA B KabnHeTe annHon, Hanpumep, B 4,5 M, 4 M N T. 4.
Ecnn 6onbHOM BUANT NATbIA pAa Tabnuubl C pacCTOAHNS 4 M, TO ero oCTpoTa 3peHuns
paBHa: 4/10 = 0,4.

BcTpeyatoTcsa noam un ¢ 6onee BbICOKON ocTpoTon 3peHuns - 1,5; 2,0 n 6onee. OHn
yuTaloT OAVNHHAALATYIO UK ABeHaAuaTylo CTPoKy Tabnuubl. OnucaH ciy4an oCcTpPOThI
3pEeHNSA HEBOOPYXKEHHbLIM I1a3omM: obcnenyemsin pasnmyan cnyTHuUKn KOnutepa,
KOoTOopble ¢ 3eMnu BUAHbI nof yrsioMm B 1 cek. Mpu ocTtpoTe 3peHusa Huxe 0,1
obcnenyemoro Hy>kHO npubnan>xaTb K Tabavue 4o MOMEHTa, Korga oH yBuanuT ee
nepBytlo CTPOKY.

MOCKONbKY TOJILWMHA NaJibLEeB PYKU NMPUMEPHO COOTBETCTBYET LUMPUHE LLITPUXOB
ONTOTWUMNOB MEePBON CTPOKU Tabnunubl, MOXKHO LEMOHCTPMPOBaATL 0bcnegyeMomy
pa3aBUHYTbIE Nafiblbl ()KenaTenbHO Ha TEMHOM (QOHE) C Pa3/INYHOIr0 PACCTOAHUSA U
COOTBETCTBEHHO onpenensaTb OCTPOTY 3peHusa HMxXe 0,1 Takxe No npuBeneHHon
Bble popmyne. Ecnm ocTtpoTa 3peHus Huxe 0,01, Ho obcnenyembin cHMTaeT Nasblbl
Ha paccTtosaHuKM 10 cm (unm 20, 30 cm), Torga oCcTpoTa 3PEHNA paBHa CHETY MasbLes
Ha paccTtosHum 10 cm (nam 20, 30 cm). BonbHOWM MOXeET BbITb He cnocobeH cynTaTb
nasblbl, HO onpegenseT ABUXEHME PYKN Yy NInLa, 3TO CHUTAETCH Cneayowen
rpagaumen ocTpoTbl 3peHnsa. MUMHMManbHOW OCTPOTOMN 3pEeHNs ABIAETCSA
cseToowyuieHme (y18 = 1/-) ¢ npaBUIbHOW UK HENPAaBUJIbHON CBETOMPOEKLUEN.
CBeTonpoeKkunio onpenenaoT NyTeM HanpaBJIeHNA B ria3 C pa3HbIX CTOPOH Jiy4a
cBeTa OT opTasibMocKomna. lMpn oTCYTCTBUM CBETOOLLYLIEeHUSA OCTPOTa 3peHnsa paBHa
Hynto (y18 = 0), n rnas c4yuTaeTCa cienbiM.

Ona onpeneneHnsa oCTPOThl 3peHNS y AeTen nonb3ytTca Tabnanyen E. M. Opnoson. B
Hen B Ka4ecCcTBe ONMTOTUMNOB UCMOJIb30BaHbl PUCYHKU 3HAKOMbIX UM MpeaMeToB U
YXNBOTHbIX. /1 BCE XXe B Havyae nccrienoBaHns oCTPOThbI 3peHns y pebeHka
pekoMeHayeTCcsa noasecTun ero 6,11M3Ko K Tabavue n nonpocuTb Ha3BaTb ONTOTUMLI.

Tabnuua gnga nccnegoBaHus OCTpPOThHI 3peHNA NMOMELLaeTCd B OTKPbITOM Criepenn
nepeBAHHOM AW NMKe, CTEHKN KOTOPOIro M3aHyTpu o611uoBaHbI 3epkasiamu. lNepen
Tabnuuen HaxoouTcs N1IeKTpun4eckasa maMma, 3aKpbliTad C3aan 3KpaHOM 014



MOCTOSAHHOIr 0 N paBHOMEPHOro ee oceelleHns (annapat PoTa - PocnaBuesa).
ONTUManbHON ABMSETCSA OCBELLEHHOCTb Tabnunubl, KOTOPY AaeT obbl4Haa naMmna
HakanmBaHua B 40 BT. OcBeTuTenb € Tabnnuamm ykpennsaT Ha CTEHeE,
MPOTMBOMNONOXHOW OKHaM. HVXXHUIN Kpa 0OCBETUTENSA NOMELLAloT Ha PacCTOAHUN
120 cm oT nona. NomeuwieHne, rae 6osbHbIE OXXUAAOT NpMemMa, U rnasHom kabuHer
OO0JIKHbI 6bITb XOPOLWO OCBELEHHbIMU. B HacToswee BpeMsa AJa nccnenoBaHns
OCTPOTbI 3pEeHMS BCe Yalle UCNOJIb3YTCH NPOEKTOPblI UCMNbITaTesIbHbIX 3HAKOB. Ha
3KpaH C pacCTosAHNA 5 M NnpoeumnpytoTCa ONTOTUMbI Pa3sIMYHOro pa3mMepa. DKpaHbl
N3roTOBJIEHbI U3 MAaTOBOIO CTEKJ/1A, YTO YMEeHbLIaeT KOHTPaCTHOCTb MexXxay
onToTUNAMM N OKpY>Xatowmm GoHOM. CHMTaOT, YTO TaKoe NoOporoBoe onpeneneHmne
bonblie cnocobcTByeT peasibHOM OCTPOTE 3peHuns.

Ona onpeneneHnsa oCcTpoThbl 3peHns HuxXxe 0,1 NpuMeHsAT oNnToTUNbI, pa3paboTaHHbIe
6. J1. [lonakomM B BuAe WTPUXOBbLIX TECTOB 1 Konew JlaHaonbTa, npegHa3Ha4YeHHbIX
ONns npeabsaBAeHNsa Ha onpeaeneHHoM 6/IN3KOM pacCTOSSHUN C YKa3aHUem
COOTBETCTBYIOLEN OCTPOTbI 3peHns. [laHHble ONTOTUMNbI CrieynasbHO Co3aaHbl A4
BOEHHO - Bpa4yebHOM 1 MeANKOo - coUuMasbHON SKCNepTU3bl, MPOBOAMMON NPU
onpeneneHnmn roqHoCTU K BOEHHOM cny>xbe nam rpynnbl NHBa/IMAHOCTMW.

CyuwiecTByeT U 0O bEKTUBHbLIN (HE3ABUCALLWA OT NOKa3aHW NaymneHTa) crnocob
onpeneneHns oCTpPOTbl 3pEHNS, OCHOBAHHbIA Ha OMTOKJANCTUNYECKOM HUcTarme. C
MOMOLLbIO CReluManbHbIX annapaTtoB obcieayemMomMy AEMOHCTPUPYIOT ABUratoLmecs
06bekTbl B BUAe nosioC Win WaxmaTHON AOCKMN. HanMeHbluas BenndnHa obbekTa,
Bbl3BaBLUAas HEMPOWU3BOJIbHbIN HUCTArM (YBUAEHHbLIN BPA4YOM), N COOTBETCTBYET
OCTpOTE 3peHns nccaenyemoro rnasa.

Mpn onpefeneHnn oCcTPOTbl 3peHNA HeEOBX0AMMO BbINOJIHATL ONpeaesieHHble
npasuna.

1. iccnenoBaTb OCTPOTY 3peHUS MOHOKYJISAPHO (pa3aenbHo) B KaXKA0M rasy,
Ha4YMHas C NPaBoro.

2. MNpu npoBepke oba rnasa AoJIKHbI ObITb OTKPbITbI, 0ANH N3 HUX 3aCJIOHAETCS
LWNTKOM U3 HEMPO3pa4yHOro matepmana. Ecnm ero HeT, To a3 MOXHO 3aKpbITb
NafoHblO (HO He NasbuaMmn) NCNbiTyeMoro. Ba>xHo, 4To6bl OH He Ha)KnMan 4Yepes BeKu
Ha NPUKPbLITBIA r1a3, TaK Kak 3TO MOXEeT NPUBECTUN K BPEMEHHOMY MOHWXXEHUIO
3peHuns. LLIMToK nnm nagoHb gep>xaT BepTUKasbHO nepes raa3om, 4Tobol bbinia
NCKJIIO4YEHa BO3MOXXHOCTb YMbILLUJIEHHOIO NN HEeYMBbILLIEHHOr0 NOArNAAbIBaHNSA, U
4yTObbI cBeT cOOKY Nonagas Ha OTKPbLITYIO Ma3Hylo Wesb.



3. iccnepoBaHMe Hago NPOBOAUTL MPW NPaBUJIbHOM MOJIOXKEHUN FOJI0BbI, BEK U
B30opa. He 0o0/1>KHO 6bITb HAKIOHOB MOJIOBbI K OAHOMY MK APYrOMYy rJedyy, NoBOPOTOB
roJsIoBbl BNPaBO UM BJIEBO, HAK/IOHOB ee Knepean nnn K3agu. Hegonyctnumo
LypuTbcs. Mpr 6AM30PYKOCTU 3TO NPUBOAUT K MOBbLILLIEHMNIO OCTPOThI 3pEHUS.

4. Mpwn nccnenoBaHnn cnenyeT yunTbiBaTbh hakTop BpemMeHu. MNpun obbivHOM
KIMHNYecKon paboTe BpeMs 3KCNo3uLum paBHaeTcsa 2-3 ¢, MPU KOHTPOJIbHO-
3KCNeprMeHTHbIX nccnenoBaHuax - 4-5 c.

5. OnToTunbl B Tabnuue cnengyeT rnoka3biBaTb YKA3KOW; ee KOHeL, A0/KeH BbiTb
XOPOLLO passinynMm, ero yCTaHaBAMBAOT TOYHO NOA SKCMNOHUPYEMbIM ONTOTUMNOM Ha
HEKOTOPOM PacCTOAHUM OT 3HaKa.

6. HaunHaTb MccnenoBaHMe Hafo C Nokasa B pa3buBKy oNTOTU-NOB AECATOro psaa
Tabnnubl, NOCTENeHHO Nepexons K psaaM c 6onee KpynHbIMU 3HaKaMn. Y neten ny
noaen c 3aBefoMo MOHUXXEHHO OCTPOTOWN 3peHnst MPOBEPKY OCTPOThbI 3peHUS
[OMYCTMMO Ha4YMHaTb C BEPXHEN CTPOKMU, MOKa3biBasi CBEPXY BHM3 MO O4HOMY 3HaKy B
CTPOKEe 00 psiaa, B KOTOPOM NaumeHT owmbaeTcs, Mocae Yero cnenyeTt BEpPHYThCA K

npeablayLLeMy psgy.

OCTpOTYy 3peHna HeobxoaAMMO OLLeHUBaTb NO psdy, B KOTOPOM Obiv NMpaBuibHO
Ha3BaHbl BCe 3HaKW. [lonyckaeTcs oAHa ownbKa B TpeTbeM - LLeCTOM psadax n oee
ownbKn B cefbMOM - AleCATOM psafax, HO TOr4a OHU PerucTpupyoTcsa B 3anucu
OCTPOThI 3peHnsa. OCTpoTy 3peHus B6an3n onpenensaioT No cneumnanbHom Tabnuue,
KOTOpas paccymTaHa Ha paccTtosaHue 33 cM oT rnasa. Ecnm 6osnbHOM He BUAUT
BepxHU pag Tabnuubl FonosnHa - CnBueBa, T. €. OCTpOTa 3peHna meHslwe 0,1, To
onpenensoT pacCTossHME, C KOTOPOro OH pa3siMdyaeT oNTOTUNLI NepBOro psna. Ans
3TOro nccaenyemoro noasoaat 6nmxxe K Tabavuye 4o Tex nNop, NOKa OH He yBnauT
nepsbIn psag, U 0OTMeYaloT pacCTOAHNE, C KOTOPOro OH pPas/inyuna ONTOTUMbI AAHHOMO
paga. MIHorga nosb3yloTca pa3pesHbiMy Tabanyamm ¢ onToTunamum nepeoro psaaa,
KoTopble NpnbamxatoT K 601bHOMY.

O HanNM4um 3peHns y HOBOPOXKOEHHOIO MOXHO CyAUTb MO MPSMON n
COOpPY>XXeCTBEHHOWN peakunaM 3pavykoB Ha CBET, NMpu BHE3aNHOM OCBeLLleHUN rnas - no
obwen genraTenbHOM peakunum n cMbikaHnto Bek. Co BTOPOM Heaes I HOBOPOXXAEHHbIN
pearnpyeT Ha rnosiBJieHne B rnoJie 3peHnsa ApKNxX npegmMmeTos NOBOPOTOM a3 B UX
CTOPOHY N MOXXeT KpaTKOBPEMEHHO CeAnTb 3a UX ABMXeHuem. B 1-2 mecsua
pebeHOK 00CTAaTO4YHO O0Ar0o hukcupyeT gBuraownncs npegmet obommm rnaszamu. C



3-5 MecsaueB hopMeHHOe 3peHre MOXKHO NMPOBEPUTbL C MOMOLLBbIO APKO-KPacHOro
wapuka gunameTtpom 4 cM, a € 6-12 mecsueB - LLApPUKOM TaKoro ke uBeTa, HO
AnameTtpom 0,7 cMm. Pacnonaras ero Ha pas/iMyHbIX pacCTOAHUAX N NpUBeKas
BHUMaHMe pebeHKa packayMBaHMEM LLUApUKa, OnpenensaioT OCTPOTY 3peHuns. Hespadnn
pebeHOoK pearnpyeT TOJIbKO Ha 3BYKUW 1 3amaxwu.

MO>XHO OPNEHTUPOBOYHO NPOBEPUTL OCTPOTY 3pPEHUSA, KOTOpPas MMeEEeT peLlatoLlee
3Ha4vYeHue npu npodoTbope, TPyOAOBOMN N BOEHHOW SKCNepTuU3e.

OCTpoTa 3peHUss MOXKET MOHMXKATLCSA B 3aBUCUMOCTU OT MHOIMUX NPUYMH. IX MOXKHO
pa3fennTb Ha Tpu rpynnbl. CamMas YacTasa NpUYnHa - 3TO aHOMans pedpakLmnm
(61M30pYKOCTb, Aa/IbHO30PKOCTb, aCTUrMaTn3M). B 6oNbLUNHCTBE C/lyYaeB oCTpoTa
3PEHUNSA NOBLILLAETCS UM KOPPUFNPYETCS NOSTHOCTbIO C MOMOLLbIO 0YKOBbLIX CTEKOJI.
BTopas npuynHa NOHV>XEHNA 3PEHNS - MOMYTHEHME NPESIOMAAIOLLNX MPO3pPaYHbIX
CTPYKTYp rnasa. TpeTbs NpuynHa - 3abosieBaHNA CETHATKU N 3pUTENLHOI0 HEPBA,
NPOBOAALLMX NYyTEN N 3pUTESbHbIX LEHTPOB.

CnepyeT OTMETUTb TakKXe, YTO B TEYEHME XN3HN OCTPOTa 3pEeHNs N3MeHsSeTCH,
OOCTUras MakcumMyMma (HopMasbHbIX BENNYNH) K 5- 15 rogam n 3aTeM nocTeneHHo
CHMXaacb nocne 40-50 neT.

NMEPUNPEPNYHECKOE 3PEHUNE

MNepudepunyeckoe 3peHmne apnseTca GyHKLUMEN MaNoYKOBOro n Koabo4ykoBoro
annapaTa BCen ONTUYeCKN AesATesIbHON ceTY4aTKN N onpenenseTcs nojem 3peHuns.
Mone 3peHuns - 3To BUAMMOE rsasamim (rna3om) NpoCcTpaHCTBO, KOTOPOE YesioBek
BNOWUT NMpu HenoaBM>XHOM (OUKCMPOBaHHOM B3ope. lNepugepmnyeckoe 3peHune
rnoMoraeT OPUEeHTUPOBATLCA B MPOCTPaHCTBE.

MNone 3peHnsa Ka>K[oro rnasa nMeeT KOHKpeTHble napaMeTpbl. OHM onpenensaTCcs
rpaHuLen onTu4yeckn aeATesIbHON CeTYaTKU U MOTyT OrpaHNYnNBaTbCSA BEPXHUM
KpaeM rniasHuubl Uan CNUHKOW Hoca. HopManbHble FpaHuLbl Moas 3peHnsa Ha 6enbiin
UBeT cneayowme: KHapyXum - 90°, ksepxy KHapyxu - 70°, KBepxy KHyT-pu - 55°,
KHYTpU - 55°, KHN3y KHyTpu - 50°, KHM3Y - 65°, KHN3Yy KHapy>un - 90°. lNosne 3peHuns
n3MeHseTca npu 3aboneBaHUAX ceT4aTKU, rnaykome, natosorum B 3pUTesIbHOM My TU.
OTN N3MEHEHUNS 3aKJII04alnTCA B KOHLEHTPUYECKOM UM JIOKaJIbHOM CYy>XXeHUWN rpaHunL,



N NOsIBJIEHUW BbINaAeHNN (CKOTOM) B NoJie 3peHuns. B HopMasibHOM noJsie 3peHus
nmerTca Punonorn4eckne CKOToMbl: caenoe NATHO B BUCOYHOW MNOJIOBUHE NOMA
3peHnsa B 15° oT TOYKKM puKCcaymm n aHrmockoToMel. Cnenoe nATHO cnocobcTByeT
npoekunn ancKa 3puTesibHOro HepBa, He coadep kallero gortopeuenTopos. Bokpyr
Hero pacnoJsiaratoTCca aHMMOCKOTOMbI. DTU JIEHTOBUAHbIE BbiNageHNs B MoJie 3peHuns
CBSi3aHbl C KPYMHbIMWN peTUKaJibHbIMU COCYyaMU, KOTOPbIe 3aKpbiBatoT cobon
doTopeuenTop-Hblie KNeTKN.

KoHLeHTpuYeckoe cy>KeHne noJsisi 3peHns Co BCeX CTOPOH XapakKTepHOo AN
NMUrMEHTHON ANCTPOMUN CETHYATKN N MOPAXKEHUS 3PUTENBLHOIrO HepBa. lMNose 3peHuns
MOXXET YMEeHbLUNTLCS BMJIOTb A0 TPYOOYHOro, Korjga ocTaeTcs TOJIbKO y4acTok 5-10°
B LeHTpe. MauneHT ele MOXeT YATaTb, HO HE MOXKET CaMOCTOATESIbHO
OPVEHTUPOBATHLCA B NPOCTPAHCTBE.

CVIMMeTpVI'-IHbIe BbilMageHna B Noadax 3peHnd npaBoro n 1€Boro rjia3sa - CUMMNTOM,
CBI/I,EI,eTeJ'IbCTBy}OLLI,I/IIZ O HaJIn4nun ornyxosin, KpoBonU3sJINAHNA U O4Halra BOCMaJieHNA B
OCHOBaHMM Mo3ra, obnacTtu rmnodursa Uan 3pnUTesibHbIX TPAKTOB.

[eTepoHMMHasa buTeMnopasbHas reMmMaHonCcusa - 3To CUMMETPUYHOE NMOJIOBMHYATOE
BblMaAeHNE BUCOYHbIX Moen 3peHns o6omx rnas. OHO BO3HMKAET NMPU NOparKeHnsax
BHYTPM XMa3Mbl NEPEKPELLNBAIOLLIMXCA HEPBHbIX BOJIOKOH, MAYLLMX OT HOCOBbIX
NOJIOBUH CeTYaTKM MpaBoro 1 JIeBOro rnasa.

FeTepoHMMHasa 6MHa3aibHAasA CUMMETPUYHAs FeMMaHoMNCua BCTPeYaeTCs peako,
HanpuMep Mpu BbiPa)KeHHOM CK1ep03€e COHHbIX apTepuin, 0ANHAKOBO CAABAVNBAOLLINX
XMa3My C ABYX CTOPOH.

FOMOHMMHas reMmmaHorncms - 3To NOJIOBMHYaTOE OAHOMMEHHOE (MPaBo - UK
NIeBOCTOPOHHEE) BbiNageHme nonen 3peHns B obonx rnasax. OHO BO3HMKAET Npu

Ha MY NaTONOr MK, 3aTparnBatoLWen OANH N3 3pUTENbHbLIX TPaKTOB. Ecnn
noparkaeTCs NpaBbli 3pUTENbHbIN TPAKT, TO BO3HUKAET JIEBOCTOPOHHASA TOMOHMM-Has
reMmaHorcus, T. €. BbiNadatloT JieBble NOJI0OBMHbI Nosien 3peHns oboux rnas. Mpu
NMOpa>keHNN NeBOro 3pUTENIbHOIO TPakKTa Pa3BUBAETCA NPABOCTOPOHHSAS
reMrnaHoncus.

B HavyanbHOW CTaauu onyxoneBoro nian BoCrnasinTesnibHOro nmpouecca MOXXeT ObITb
chaBJiIeHa TOJIbKO 4YacCTb 3PUTENIbHOrO TpakTa. B 3ToM cny4vae onpenensatoTcs
CMMMETPUYHbIE TOMOHMMHbIE KBadpPaTHblE TEMUAHOMNCUNN, T. €. BbllNMaae€T YETBEPTb



NnossA 3peHns Kak B NpaBOM, Tak 1 B JIeBOM rna3y. Korga onyxosb Mo3ra 3aTparmsaeT
KOPKOBbIE€ OTAEbl 3pUTENbHbLIX NyTEN, BEPTUKAIbHASA JIMHUA TOMOHMMHbIX
BblMaAEHWUI MOJIen 3peHNS He 3axXBaTbIBaeT LleHTpasbHble OTAENbl, OHa 06xoanT
TOYKY PMKCaunUK, T. €. 30HY NPOEKLNN XKENTOro NATHa. 9TO 0O6bACHAETCSA TEM, YTO
BOJIOKHA OT HENPO3/IEMEHTOB LEHTPAIbHOr0 OTAesa CeTYaTKM yxoaaT B oba
noJslylapus roJIoOBHOro Mosra.

MaTonornyeckme NpPoOLECCh B CETYATKE U 3pUTENIbHOM HEPBE MOrYT Bbi3biBaTb
N3MEHEHMS rpaHuL, NONSA 3pEHUS Pa3IMYHON hopMbl. [Na rnaykombl, Hanpumep,
XapaKTEPHO Cy>XeHWe Noas 3peHns C HOCOBOW CTOPOHbI.

JlokanbHble BbiMageHUsa BHYTPEHHUX Y3/10B NOJIA 3peHUs, He CBA3aHHbIX C ero
rpaHnUamMu, HasbiBatloT CKOTOMaMu. CKOTOMbI BbiBatoT abcontoTHbIMKU (MosIHOE
BbiMaAeHne 3puTesibHON PYHKUNN) N OTHOCUTENbHLIMU (MOHM>XKEHNE BOCMPUATUSA
obbekTa B uccseayemMom yvyacTKe nossa 3peHuns). Hananyme cKoTom cBnaeTenbCcTByeT
06 04aroBbIX NOPaAXXEHUAX CETHATKMN U 3pUTeNbHbIX NyTen. CKOTOMa MOXET bbITb
MONOXXUTENBbHON N OTPpULATENbHON. MON0XKUTENBHYIO CKOTOMY BUAUT caM 601bHON
KaK TEMHOE W cepoe NATHO nepen rna3omM. Takoe BbiNageHNe B NMosie 3peHuns
BO3HMKAET NPU MOPa>KEHMNAX CETHATKN N 3pUTENbHOro HepBa. OTpuUaTeNbHYIO
CKoTOMy caM 6osibHOW He obHapyXMBaeT, ee BbIABAAT Npu nccaenosaHum. O6bi4HO
Ha/In4me TaKoWM CKOTOMbI CBMAETENIbCTBYET O MOPa>KeHNN NMPOBOASALLMX NyTEN.

MepuaTebHble CKOTOMbI - 3TO BHE3aMNHO NOABASIOWMNECS KPAaTKOBPEMEHHbIE
nepeMeLlaoLInecs BbiNafeHns B noe 3peHuns. [laxxe B TOM CJ/lyyae, Korga nauneHT
3aKpbIBaeT rnasa, OH BUAUT SspKUe, MepLatouime 3uraroobpasHble JIMHUN, yXoasLine
Ha Nepudeputo. 3TOT CUMMNTOM SBJISETCSA NPU3HAKOM CMa3mMa COCY/10B rOJIOBHOIO
Mo3ra. MepuaTesibHble CKOTOMbI MOFYT NOSIBASATLCS C HEONpPEeAesIeHHOMN
NepnoanNYHOCTbIO. MpY UX NOSBAIEHUN MaUMEHT O0/KEH HEMeAJIEHHO NPUHMMAaTb
CcnasMonmMTrnyeckoe cpencTBo.

KoHel 03HaKoOMUTEesIbHOro pparmMeHTa.



Kynute: https://tellnovel.me/ru/podkolzina_vera/spravochnik-okulista
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