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KHura conepXuT OCHOBHbIE COBPEMEHHbIE AaHHble N0 0DTanbMONOrnu,
aHaToMuu 1 GU3MOJSIOrMM OpraHa 3peHUst, AMarHOCTUKE 1 nevyeHnto Hanbonee
pacnpoCTpaHEeHHbIX rMasHbix 3abosieBaHnin. Ocoboe BHUMaHME yaeneHo onuca-
HUIO MexaHn3ma ne4yedbHOro AencTBUS HU3KOMHTEHCUBHOIO KPACHOI O JTA3EPHOro
n3ny4yeHnsa B Tepanum odbTanbMonorniyeckmnx sabonesaHuii n npodbdunakTuke
dU3NO0NOrMYecKoro NCTOLLEHNS 1a3, CHATUIO 3PUTESIbHOIO YTOMJIEHUS, @ TakXe
NnoBbILEHNIO 3P PEKTUBHOCTY NEYEHUS U peabunntaLmm opraHa 3peHust ¢ nomMo-
wpto annapata «[JTASHUK». B obLeli 4acTn n3noxeHa OCHOBHas CMMNToMaTnKa
3aboneBaHuin rnas, GU3nNoNornieckne MexaHn3mbl ne4edbHOro AeCTBUS HU3KO-
VHTEHCMBHOIO Na3epHOro n3ny4yeHns. B cneumanbHOM YacTn AaHbl MOKa3aHWs n
NPOTMBOMOKA3aHUS K UCMONb30BaAHUIO annapara, onnmcaHne KOHKPEeTHbIX 3abore-
BaHU 1 METOAVKN NEYEHMS.

MpencTaBneHHbIE B KHUTe MaTepuasibl PACCMOTPEHbLI C NO3ULMIA COBPEMEHHOIO
YPOBHS MeANLUVHbI 1 [OCTUXEHUN MOSIEKYNISSPHON B1onorum, 6uodusnku n dGnamo-
noruun, 6narogaps KOTOPbIM OCYLLLECTBSETCS BbICOKAs HanpaBieHHOCTb AeNCTBUS
neyebHbIx HGakTOPOB HA COOTBETCTBYIOLLNI OPraH, COOTBETCTBME GOPMbI SHEPTUN
1MCcnonb3yemMoro dakTopa nNpupoae XMBOW KNETKU, Manoe KOIMYeCTBO SHepruu,
MCMOJSib3yeMOWN A OOCTUXEHUS KOHKPETHOro nedyebHoro addekra, 6GoicTpoe
pasBuTtue nevyebHoro addekTa. B kHUre oTpaxeHbl COBPEMEHHbIE TEHAEHLUN B
pa3suTuu GrsnoTepanun rmasHbix 60ne3Hen, CBA3aHHbIE C NOBbILLEHNEM 3 dek-
TUBHOCTU NeYEHNs U yaoBCTBOM B MCMOJIb30BAHUM, YTO MOSIHOCTLIO PEANIN30BAHO
B nopTatuBHOM annapate «[JIAGHUK».

B kHure Takxe gaHbl pekoMeHAaumMm nNo KOMMAEKCHOMY IE4YEHMIO Ma3HbIX 3a-
6oneBaHni C yHeTOM OCTPOThI MPOoLLecca 1 cTaaum 3aboneBaHusi, ykasaHbl BpEMS U
nocnenoBaTesibHOCTb BO3AeNCTBUS Granyeckmnx GakTopos, KONMYECTBO NpoLesyp
Ha Kypc nedveHus u 1.4. KHura npegHasHadeHa ousnoTepanesTam, crneumanm-
ctam-odTanbmonoram, Bpadyam obLLel NpakTUkM U MOXeT ObITb PEKOMEHA0BAHA
LUIMPOKOMY KPYry YntaTeneu.

© . H. MoHomapeHko, 2020 r.
© W. B. lOknaesckuin, 2020 .



FAA3SHUK

BBepeHue

OdTanbmonorus — Hayka 06 opraHe 3peHus 1 ero 3abosieBaHusx, NpoLusa 6obLIon
1 CNOXHBIM MyTb OT NIe4eHns 3abonieBaHunii rMas ¢ ApeBHUX BDEMEH 0 HACTOSLLErO Bpe-
MeHU. NMncbMeHHble NaMATHUKN OPEBHUX umBunndaumn Mpeuun, BasunoHun, NHgun,
Kutas, Puma cBMAOETENbCTBYIOT O TOM, 4TO Meaukam Obliv U3BECTHbI MHOTME 6ONe3HN
rnas, Takue kak katapakra, GUcTyna Cnes3Horo MeLuka n apyrue. PasnnyHble cBeAeHus O
neveHnv 3aboneBaHunii a3 AoLWwmv 40 HAC C 3TUX APEBHMX BPEMEH. [Ma3Hble 3a601eBaHNs
onucaHbl B KHUrax, HalAeHHbIX B rpOBHULAX ErMneTcknx papaoHoB, COYMHEHUSAX [1nno-
KpaTa, Tpyae «KaHoH MeguunHbl» 3HameHnToro ABy Anm MI6H CuHbl (ABuueHHa, XI Bek).

B Poccum npu anTekapckom rnpukase 6bis1 iekapb no rmasHbiM 6one3Ham Aasua BpyH
(Xl Bek). B Xlll Beke B MockoBckoM yHMBepcuTeTe 1 [NeTtepbyprckoin Meamko-xmpyprmye-
cKol akazieMum 0dTanbMOIOrvs NpenoaaBanach Kak 4aCTb «XMPYPrnyeckoro pemecna»
1 Gbina BblAEIEHA B CAMOCTOATENBHYIO AncuMnaviHy nuwb B XIX Beke. MNepBaga cneun-
ann3npoBaHHas rnasHas nedebHuua B Poccun 6bina oTkpbita B Mockse B 1805 ropay.
B nopeBontoumoHHon Poccuun opTtanbmonornyeckas nomMollps 60nbHbIM pasBuBanach
MeaneHHo. K 1917 roay B ctpaHe 66110 nuib 300 rasHbIx Bpaden.

M3 pycCKmMx y4eHbIX 3HAYMTENbHbIN BKNag, B passutrue odbtanbmonormm BHec M. B.
JIoMOHOCOB, N3y4aBLUMIA BOMPOCHI ONTUKW U CO3aBLUNM OCHOBbLI COBPEMEHHOMO YYEHUS O
uBeTooLylieHnun. B obnactn optanemonorun padotanu H. . NMnuporoe, YnTaBLUni nek-
LMK No rnasHbiM 6051e3HsM, 1 ero ydeHuk B. A. KapasaeB. CamocToaTenbHble kadenpbl
no npenogasaHunio odTanbMoN0ruu, Bepebie OpraHn3oBaHHbIe B [MeTepbypre n Mockse,
Bo3drnasunm 3. A. lOHr u I. . BpayH. HeoueHnMbIn Bknag B GU3nN0a0rmyeckyo onTuky
BHecnu B. 1. Jo6posonbeckuin n J1. I. BennepmMmunHoB. CoBpeMeHHbIe e pa3paboTkn poc-
CUINCKMX YHEHBIX MO3BONUAN CO34aTb NEPEAOBbIE METOAbI NeHeHNss 3aboneBaHuii rmas,

OCHOBaHHbIE Ha JOCTUXEHUSIX B Ta3ePHON ONTUKE.
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OPr'AH 3PEHUA

AHaTOMO-PU3N0NOrn4ecKknin o4epK opraHa 3peHus

Bce opraHbl 4yBCTB AatloT HaM MHdopMauuio 06 OKpy>KaloLweM MUPEe U BbIMOSHAIT
DYHKUMN 3aLUUThlI OpraHmM3amMa OT BpeOHbIX BO3AENCTBUIA, AAlOT CUrHasbl 06 ONACHOCTU.
OcsasaHue, 4yBCTBO X0N04a M Tenna AalT HaM BECTU O BHELUHEM MUPE Npu HeMo-
cpencTBeHHOM COMPUKOCHOBEHUU. Cryx 1 060HSHME OaloT CUrHanbl ANCTaHLUMOHHO,
HO HEeAOCTaTOYHO MHMOPMMPYIOT O PACCTOSIHUM, HanpaBneHun n dopmax. Mpu aTom
[aBHO M3BECTHO, 4YTO Hanbosiee JOCTOBEPHO TO, YTO BUAHO UMEHHO rasom. Korga-To
MPOTUBHMKM CYLLLECTBOBaHNSA aTOMOB apryMeHTUPOBaN CBOE MHEHME TEM, YTO aTOMbl
HUKTO He Buaen. OgHako nocne Toro, kak C MOMOLLbIO CreLmanbHOro 060pyaoBaHMs BCe
Xe YBUOENN NyTU ABMXEHUS OTAENbHbIX aTOMOB, PeasibHOCTb aTOMHbIX CTPYKTYP cTana
HEONPOBEPXMMA, TO ECTb HEBUAMMbI MNP MOCPEACTBOM 3PEHNS CTa peasibHOCTbI0. Kak
roBOpPUTCS, Ny4lle OAMH pPa3 YBUAETb, YEM CTO pa3 yChbllWaTb. Ta HApPOAHAs MyapPOCTb
noATBEPXAAaEeT, YTO OpraH 3peHns — Hanbonee MHOOPMATUBHBIN aHANN3aToOP U CaMbli
BEPHbIN 3ALLNTHMK HALLEro opraHmama.

3avaTku a3 NosiBASIOTCS Y YeI0BEYECKOro 3MOpPMOHa O4eHb PaHO, OAHOBPEMEHHO
C LeHTpanbHOM 60p0o3a0 — 3a4aTKOM LIeHTPasibHOM HEPBHOM cucTeMbl. CHavana no obe
CTOPOHbI OT LUEeHTpasibHOM 6G0po3abl BO3HMKAIOT ABa YriybnieHus, o6palleHHbIX NpsiMo
BHWN3. ITO 1 eCTb 3aksagka 6yayLmx ceT4aTok rnas, KoTopble BO3HMKAKOT NepBbIMU N3
BCex TkaHel rmasa. C pa3sutmemM amOpuroHa Mo3roeas 60po3aa 3amblkaeTcs, 06pasys
3aKPbITbI MO3rOBO My3blPb, MO 6OKaM KOTOPOI0 Y>Xe BUAHbI NePBUYHbIE rMa3Hble My3bl-
pn. NMoNOCTM NX NP NOMOLLLY KOPOTKOM NOM0M HOXKN COEANHSAIOTCS HEMOCPEACTBEHHO C
MOJSIOCTbIO MO3ra, a C NPOTUBOMOJIOXHOM CTOPOHbI BEPLUMHbI FNa3HbIX Ny3blpein NoaxoasaT
MOYTU BMJIOTHYIO K MOKPOBHOMY SMNUTENNIO, KOTOPbLIA B 3TOM MECTe HauyMHaeT paspac-
TaTtbes. N3 9TKX paspacTaHnii BOSHUKAET XpyCTanMKoBas NnacTuHKa, a ganee — xpycra-
JNINKOBbIN Ny3blpek. 3aTeM GOPMUPYETCH NUTMEHTHbIN 3NUTENNIA CETYATKN N 3PUTENBHbIN
HepB, 1 TOJIbKO MOCJIEe 3TOro Ha4yMHaeT GOPMUPOBATLCS COCYAMCcTas 0605104Ka, koTopas,
B3aMIMOLENCTBYS C ceT4yaTKol, 0OyCNoBINBAET BbiCOKME QYHKLMM CaMOW CeTyaTkn B

aKTe 3peHns u becnepeboHOCTb €€ paboTbl. CaMbiMK Xe NOCNeAHUMU NOSBNAIOTCSA
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cknepa, CTEKNIOBUAHOE TENO, PECHUYHOE Teno, GOPMUPYIOTCS POrOBULLA 1 padyXHas
o6oso4ka rnasa.

KocTHoe BMecTunuLLe rnasa — opbuTanbHas sMka Yepena, 3akpbIBaeT a3 € YeTblpex
CTOPOH, @ MbILLLbI [N1a3a CO34aT BO3MOXHOCTb 60J1bLLION NOABMXHOCTM rMMasHoro 1610-
ka B Nto6OM HanpasieHUN, aHaNIOrMYHO NOABMXHOCTU LLAPOBUAHbLIX cycTaBos. Kpome
CTEHOK OpOUTHI, a3 OKPYXXEeH XMPOBOW KNeT4aTKoM, pa3faeneHHon neperopoakaMmm Ha
XNPOBbIE MOAYLLKN, KOTOPbIE CNYXaT aMmopTM3aTopamMu A4S rnasa npuy BpaLleHnn, me-
XaHNYECKMNX TONYKax 1 TyrblxX yaapax crnepenn. Beku e salumiuiaoT poroByto 060104KY,
06UNIbHO CHABXEHHYIO YYBCTBUTESTbHLIMU OKOHYaHUSIMU TPOMHMYHOIO HepBa. Cne3Has
Xenesa HenpepbIBHO BbIAENSET CNe3y U yBAaXHAET POrosuLly, a npu pasnpaxeHum
OKOHYaHW HEPBOB B HEli pedeKTOPHO YCUINBAETCS BbIAENEHNE CNE3bl, YTOObI CMbITh,
yOannTb BPEOHbIV areHT C MOBEPXHOCTU POrOBULLbI.

TaknmM 00pa30M, BECb 3PUTEJIbHbIV aHaIN3aTopP COCTOUT U3 TPEX OCHOBHbIX YACTEN:

1) BOCNpUHMMAIOLLLAA YacTb — CeTyaTka rnasa c ero noAcobHbIMY MexaHn3Mamu,
dr3nonornyeckn cnocobCTBYIOLLMMN YNYYLLEHNIO 3PEHNS;

2) npoBoasLLMe NyTn — 3pUTeSIbHbIE TPAKTbI, X MEPEKPECT — XMadmMa ONTUKYM, 3pu-
TeJIbHbIN HEPB;

3) NoaKOPKOBbIE LEHTPbI U BbICLLME 3PUTENbHbBIE LIEHTPbI B 3aThIJIOYHbIX LONSX KOPbI

60bLUMX NOJyLLIAPWIA FOSIOBHOIO MO3ra.

BNHTENIA
K3pHTEnbHOMy  AMAIDIHOESR SMNONADHEA € Maard e THIIA
HEDEY et wwETEE Nanouea 2171

t

AL (i FaHmmosHsn  TOPMGOHTANEHAR
HEQEHEX Y208 EMBETES ENRTER KonGouna Cirepa



FAA3SHUK

CeTuaTtka rnasa onocpefoBaHHO OTpPaXaeT NpeaMeThl BHELHEro mupa. B cetuartke
OYHKUMOHANbHO M aHaTOMUYECKW pasninyaloT Ase HepaBHble YacTu. bonbluas 4yacTb,
CcOoCTaBnsoLWwas NPUMEpPHO ABE TPETU, COCTOUT U3 cneundryecknx 3puTesibHO HEPBHbIX
3/IEMEHTOB, CBA3aHHbIX MO Pa3BUTUIO aHATOMUYECKN U QYHKLIMOHANBHO CO 3PUTESIbHbLIM
HEPBOM, a TaKXe BbiLLle PACMNOSIOXEHHbIMN B MO3rY NOAKOPKOBbLIMU LLEHTPAMM 1 3PUTESb-
HbIMW LLEHTPaMK Kopbl 60MbLUNX MNOAYLIAPWIA FONOBHOIO MO3ra.

Cneumndunyeckme HepBHbIE 3NIEMEHThLI CETYHATKM PACMONIOXKEHbI TPEMS CTIOSIMU, OOMH
Haj, Opyrum, 1 NpeacTaBnsioT coboit 3 cnos cneumann3npoBaHHbIX HEPBHBIX KIETOK —
HEMPOHOB:

— MEepPBbIA CNOM — NManoykn U KONOOYKK;

— BTOPOW CNOI — BUNONSIPHbIE KIETKU;

— TPETUI CNOW — FAHIIMO3HbIE KNETKN.

Hawnbonee BbicokoanddepeHUMpoBaHHOM B GYHKLMNOHAIbHOM OTHOLLIEHNM 00N1aCTbIO
CeTHaTKu ABNSETCA UeHTpasbHas sMka. EE€ pasmep coctaBngeTt 2—3 MM B NONepeyHnKe
1 PacnonoxeHa Ha 4 MM KHapyXu OT Aucka 3puUTenbHOro Hepsa. IMeHHO anemeHTamu

Ll,eHTpaﬂbHOI?l AMKUN OCYLLLECTBNAETCA TOHKasA beHKLI,I/IH LLeHTPaNIbHOIo 1 LIBETOBOIO 3pEeHUA.

CTpoeHue ceT4aTku rnasa:

1. OnopHas kneTka.

2. Knetka nurMeHTHOro snuTesvsl.

3. YyBcTBUTEIBHBIE KNETKU (MAI04KMN
U KON6OYKY).

4. 3épHa.

5. KoHTakTHas 30Ha (cuvHaricsl).

6. [OpV30HTAasIbHbIE KITETKU.

7. [AByXroJsitoCHbIe KJ1eTKu.

8. Criovi KNeTok-raHrmeB.

2 3456 7 8
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Mpur ocmoTpe Yepesd 0P TaNbMOCKON LIEHTPasIbHas iMKa (KEeNTOE NATHO) UMeeT BULA, MO-
NnepeyHo nexallero opana 60nee XenToro LBeETa CPaBHUTENBHO C 06LLIMM (POHOM rM1a3HOro
[iHa, 4TO CBA3aHO C Bosee TOHKOM aHaTOMUYECKOM CTPYKTYPOI HEPBHbIX KNETOK B 061aCTu
AMKWN 1 HANIMYMEM PO30BO-KPACHOMO NMUrMeHTa 3pUTENIbHOro BELecTBa — PoAorncuHa.

KonuuecTtBo konbo4yek, o6nagatoLmx HAMOONbLLMMKY PYHKLMNOHANbHBIMY BO3MOXHO-
CTIMM, B CaMOW LeHTpasibHOM siMKe cocTaBnsieT npumepHo 20 Toicsay, a no nepudepumn
amkn gocturaeT 100 Thicay, 1 kKaxaas U3 aTUX KoNbovyek MMeeT CBOWM HAMBUAYaNbHbIN
nyTb NPOBEAEHNS B MO3roBble 3PUTEJIbHbIE LIEHTPbI, TO €CTb OTAEJbHYIO OUMNONSAPHYIO, a
3aTeM M raHImM1o3HYo KN1eTku. Bo Bcex Apyrx MecTax cetyaTkm ogHa bunonsipHas knetka
«0bcnyxneaet» okono 100 nanoyek u konbo4yek, a ogHa raHrMMo3Hasa KNeTka, B CBOKO
oyepenb, «0O6CNy>XMBaET» MHOXECTBO OUMONIAPHbLIX, TO €CTb HA AECATKN ThiCAY KONOGo4eK
1 Nanoyek NpUxoAnUTCs BCEro OAMH U3 NyTer NpoBeaeHns 3puUTebHOro aHanmaartopa.

Mpwv yoaneHnum ot LeHTpasnbHOM AMKM KoJ1I6o4ek, 00ecneymBatoLLmMx AeTallbHOE U LiBe-
TOBOE 3peHune, BCTPeYaeTCs BCe MeHbLLE, a Ha nepudepnn caMmoi cetHaTkm Konbodek HeT
COBCEM, 1 PELLENTOPHbIE OKOHYaHWS COCTOSIT TOJIbKO M3 0AHMX nanoyek. OHM CNoCO6BHbI
pasnuyaTh NMLLb MUHUMabHOE KOJIMYECTBO CBETA U ABUXEHME NpeaMeToB 6e3 X ACHOro
BuaeHus. Manoyky nprenekaloT BHMMaAHWE, 1 ra3 MIHOBEHHO yCTaHaBNMBAETCH Tak,
4yTOObI NPMBAEKLUNI BHUMaHME NpeameT oTpasuics B 061acTy LeHTpasibHOM MKW, rae
rnas cnocobeH CHO BUaeTb dopMy npeaMeTa, Mesnkue AeTann U LUBETHOCTb.

OobLLee KoIMYecTBO KONIOoYek B ceTyaTke OAHOro rnasa JocTuraeT NpuMepHo 5 Mun-

JNIMOHOB, a nano4yek — okosio 150 MMNNNMOHOB.

3puTenbHbIA HEPB COCTOUT MPUMEPHO 13 1 MUNIMOHA OTPOCTKOB MAHMIIMO3HbIX KNETOK,
COeAVHSIIOLLIMX CeTYaTKy rnasa ¢ NoAKOPKOBbIMU 3PUTESIbHBIMU LeHTpaMu, No NyTn 06-
pasyloLLmMX NePEKPECT — Xnaamy, a Nocsne Xxmas3mbl NPeACTaBASoWMX COO0MN 3pUTENbHbIE
TpakThl. Kaxxaoe BOIOKHO (MPOBOAALLMIA MYTh) 3pUTENIbHONO HePBa COEAMHEHO C OOMbLUNM
4yncnom nanoyek 1 konboyek. Pr13nNoNorMYecKnin CMbICH Takoro cooTHoLleHus (1:100 n
naxe 1:150 ) B TOM, 4TO He Bce KeTKn BO30yXaaloTcs pas3oMm, bnarogaps 4emy coxpa-
HSOTCS PE3€EPBbI, KOTOPbLIE MOTYT BK/IOYATLCS MO Mepe HanobHocTn. PopmMupytoLLasics
npw 3TOM MO3aN4YHOCTb N30OPAXEHNS MOXET MMETb Boee KpynHble U Bonee Menkue

QJIEMEHTDI, HTO TakKXe CI'IOCO6CTByeT Ka4eCTBy BUOEHUA.
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Mo nyTn K a3y HepB obpasdyeT S-006pasHbii N3rnd 1 coctaBnsaeT B opouTe rnasa
ONVHY OT 3 ao 4 CM, YTO NO3BOJIFAET Masy CBO60,EI,HO OBUraTbCH, HE HATArMBagd BOJIOKHaA
HepBa. B o6nacTtu gucka, roe HepB BbIXOOUT U3 r1a3a, OTCYTCTBYIOT Nasioyuki, KOnGouKku
1 cocyabl. B none 3peHus, B TOM MecCTe, rae npoeumpyeTcs AUCK 3puTeNibHOro HepBa,
OTMe4aeTcs cnenoe NATHO, KOTOPOE TAaKXe Nerko onpeaensieTcs npyv OCMOTPE rMa3Horo
OHa. Ero dopma 1 BennymHa niowann MMetoT NpakTuieckoe 3Ha4eHne, Tak Kak Ha HUX
BINSAOT MHOIME NPUYMHBI 06LLErO XapakTepa 1 rMmaBHbIM 06pa3oM MeCTHbIE, HAaNpuMep

NMoBblLLEeHEe BHYTPUIMa3HOro naBJieHUA.

MoaKOpPKOBbIE 3pUTESIbHBIE LEEHTPbI HAXOAATCS B Tak Ha3blBaEMbIX KOJIEHYATbIX Tenax
CTBOJIA MO3ra 1 COAEPXaT Kak YyBCTBUTEJIbHbIE, BOCXOASLLME OT CETYATKM K 3aTbIN04-
HbIM LONSIM KOPbI 60bLUMX NOJYLLIAPWIA BOMOKHA, Tak U HACXOASLME OT KOPbI K ceTyaTKe
BOJIOKHA, KOTOPbIE MPOBOASAT HEPBHbIE MMMYJIbChI YXXE OT BbICLUMX KOPKOBbIX LIEHTPOB K
ceTyarke rnasa.

B camux 3aTblIOYHbIX 809X 60bWMX NOJy-
Lapuii OCyLLLEECTBSIETCH BbiCLUAsi HepBHas Oes-
TENbHOCTb, B pPe3y/ibTaTte KOTOPOW U3 CUTrHAJIOB,
MOCTYyNaloLLMX OT ceTyaTkun, GopMMpyeTcs KapTuHa
3puUTENbHBIX 06Pa30B, BOCMPUHMMaeMas HaMu Kak

CNocoBHOCTb BUAETH OKPYXatoLLMiA MUP.

ObecneymBaeTCs XU3HEOEATEeNbHOCTb 3pU-
TENbHOrO aHanM3aTopa CoCcyaucTbiM (yBeasb-
HbIM) TPAKTOM, KOTOPbIN, B CBOIO O4epeb, Takke
COCTOUT N3 TPEX OTAENOB:

1) pagyxHast 060/104Ka;

2) peCHUYHOE TEeNOo;

3) cocyaucTas obonoyka rnasa (xopuounaes).

Cxema 3puUTesibHbIX MyTel
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PanyxHasi 060/104ka IMeET 3Ha4YeHne aBTomaTnyieckol amadparmel. BennuvHa ee
3PaykOBOIro OTBEPCTUA B 3aBMICMMOCTM OT OCBELLEHHOCTU NoaaepXnsaeT NoTok GoTo-
HOB CBETa Ha OHOM 1 TOM Xe YPOBHE, YeM 0OYCIOBNMBAET JyHLLEE 3PEHNE B PA3/INYHbIX
YCNOBUSAX OCBELLEHHOCTUN: HEM, MPU SPKOM CBETE, OH CY>KMBAETCA A0 1 MM, B CyMepKax
paclmpsietcss 4o 8 MM. B cnyyae HapylueHus AaHHOW GYHKUUN pagy>XHOW 060/104KN

OCTPOTa 3peEHNA, B COOTBETCTBYIOLLNX YCITOBUAX, 3aMETHO CHMXaeTCA.

PecHunyHoe (unnnapHoe) Tesio NpoayuVpyeT BHYTPUTIA3HYIO XUOKOCTb, MPo3pay-
HYIO B HOPMeE, U MPUHUMAET y4acTueE B perynsaumm BHyTPUasHoro gasneHus. Tak, atpo-
dUsi PECHNYHOO TeNa BbI3bIBAET MOHVXEHHOE 06PAa30BaHME BHYTPUMMA3HOM XXUAKOCTU U,
COOTBETCTBEHHO, aTpoduIo rMasa, a Npu BoCnajeHnn PECHNYHOIO Tena, yCuUnmBaloLLEeM
NPOAYKLMIO BHYTPUIMA3HOM XNOKOCTU, BHYTPUINa3Hoe JaBfIEHME MOBbIWAeTCs. MblLuLbl
e PECHNYHOIO Tena AeNCTBYIOT MO TMMNY COUHKTEPA: MPY COKPaLLLEHNM OCNabnsioT CBA3KY,

pacTArnBaloLLyo XpyCcTtanaunk, 4TO U3MeHAET akkoModaLuuto rasa.

1. cknepa;

2. cocyamncTtasi 060s104Ka;

3. cetyarasi o60s104Ka;

4. 3pUTEsIbHbIN HEPB;

5. 3aaHss ANMHHas pecHuYHas
aprepus;

6. BOPTVKO3Has BeHa;

7. HUDXKHSIS PsSMasi MblLLLa;
8. panyxHasi 060s104Kka;

9. poroBasi 060/104Ka;

10. KOHBIOHKTMBA;

11. xpycranuk;

12. pecHu4Hoe Teno;

13. BepxHsisi npsiMasi MbiLLULA.
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Cocyauncras ob6onoyka (xopuouges) GopmMnpyeTcs nepBoin, OOHOBPEMEHHO C
CEeT4aTKOl, N UMEET C Hell Hepas3pbIBHYIO GU3NONIOrMYecKyto CBs3b, 0OecneynBatoLLyo
HOpMaJsibHble BbicLIMe GYyHKUMN ceTyaTkn. Jaxke HebonbLuoi aedekT cocyamcTom 060-
JI04KM, HAaNnpMMep BOCMNANUTENbHbIA O4ar, eCNIM OH COOTBETCTBYET LIEHTPANIbHOWN sIMKe

CeT4aTKn, NOJIHOCTbLIO BbIKJTIOYAET LLeHTPasibHOE 3peHneE.

Kaxpasa na yacrteli CocyanucToro uauv yeeanbHOro TpakTta BOSHUKAET OTAENbHO, U
VIMEET PE3KO OT/INYAIOLLLEECS CTPOEHME, PYHKLIMIO, @ MOTOMY 1 nNaTosioruio — 3abonesa-
Hue. MoHATME «eOUHbIN COCYANCTLIN (YBeasbHbIN) TpakT»MOXeT OblTb OnpaBaaHo NLlb
c bopmanbHOM, onncaTesibHOM CTOPOHbI. [T03TOMY 1 pacnpocTpaHeHHOe Ha3BaHWE
BOCMaJINTENLHOIrO 3a60sIEBAHNSI COCYAMNCTOrO TpakTa — YBeUT, HEPEOKO MPUMEHSeTCs,
HO OTpaxaeT AeNCTBUTENIbHOCTb TONbKO TOrAA, Koraa BocrnaneHne AecTBUTeNIbHO Me-
€TCS BO BCEX TPEX OTAENax COCYANCTOro (yBeanbHOro) Tpakrta. OgHako, Hanbonee 4acto
BCTpevaloLLMecs B NOBCEOHEBHOM NpakTuke 60/1€3HM COCYAMCTOro TpakTa nopaxaroT
WU pagyXHyto 060J104KY 1 PECHUYHOE TESO — MPULAOLMKITAT, NI TONIbKO COCYAMCTYIO
00605104Ky — xopuounagnt. 3aboneBaHne BCeX Tpex YacTel HabnioaaeTcs KpaHe peako
1 MOTOMY, H4TO KaX[bli1 OTAEN COCYANCTOr0 TpakTa MMeEET CBOKO 060COBIEHHYIO CUCTEMY

apTepuasibHOro KPOBOCHABXeHNS.

Hapy>xHas o6oo4ka rna3Horo s6oka — ckzepa — umeeT popMy wapa. MaTb lWecTbIx
YacTen NOBEPXHOCTM 3TOrO Lapa COCTaBASAET CyXOXMIIbHOMO BUAA TKaHb, BbIMOHSAIOLLASA
DYHKLMM CKENETHONM TKaHW rnasa. B cknepe nmetoTcs otBepcTus s Bxoaa 2-X OSIVH-
HbIX 3aQHUX apTepuin 1 8-12 KOPOTKNX 3aHNX apPTEPUIA N PECHUYHBIX HEPBOB, a TaKXe
OTBEPCTME AMAMETPOM 2 MM [Jis BbIxO4a 3puUTeNibHOro Hepea. B obnactn akeatopa
Lapa ckjiepbl €CTb 4ETbIPE KOCbIX OTBEPCTUS A1 BbIXOAA BEH, OTBOASLLMX KPOBb 13 CO-
CyaucTon 060104KN.

MepepHsa yacTb Wapa — poroBuya — Npo3padvHa 1 COCTaBASET OOHY LLECTYIO OT BCEN
NMOBEPXHOCTU ckyepbl. OCTaBasiCb HAPY>KHOM 3aLLMTHOW 060NOYKON rnasa, nogsepra-
IOLWENCH B MEPBYIO 04epenb BpeaHbiM BO3OENCTBUSM BHELLHEN Cpeapbl, MEXaHNYECKUX

4acTuLl,, B3BELLEHHbIX B BO3OyXe, XUMNYeCKMX pacrnbl/IeHHbIX BELWEeCTB, OBVXEHNI BO340yXa,
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BNSHWIA TEMMNEPATYPbI U Tak Aanee, porosas 0605104Ka BbIMOMHAET QYHKLMIO FaBHOM
ONTMYECKON NpenoMnsiiowen cpenbl. [I03TOMy B HEM OTCYTCTBYIOT COCYAbl, @ TKaHb €e
6orarta Bozoli. CBETOBbIE NIy4M NPOXOANAT HEPES POrOBULLY, Kak Hepe3 NPo3pPayHyio 0HO-
POOHYIO BbIMYKS10-BOrHYTYIO JINH3Y.

3awmTHas GyHKLMSA POrOBULLbI COCTOUT 1 B TOM, YTO OHA O4YEHb YyBCTBUTENbHA. TKaHb
ee 6orarta 4yBCTBUTENbHbLIMW HEPBAMU, @ B AMUTENNM MHOTO OKOHYaHWIA TPONHNYHOIO He-
pBa. Bbicokasi HyBCTBUTENBLHOCTb POrOBO 060104KM ra3a U3BECTHA KaXKA0MY HENOBEKY.
Manenwee pasgpaxeHve NOBEPXHOCTU POroBuLbl (Hanpumep, MNblJIMHKOWN) Bbl3biBAET
6e3ycnoBHbIN pediekc — CXaTne BEK, YCUIEHHOE CNe30TeYeHne 1 CBETOO0S3Hb. Taknm
obpasom, B cny4dae, Korga poroBuue rpo3uT ONacHOCTb, C HEe NepenatTCcs CUrHasbl
Mo YyBCTBUTEJIbHBIM HEPBAM, BbI3blBas 3aLLMTHbLIN pediekC — 3aKpblBaHNE BEK C O4HO-
BPEMEHHbIM 3aKaTbIBAHMEM r1a3a BBEPX N 00WIbHAsA crnesa, KoTopas MOXET CMbIBaTb C

POorosuLbl MeJiKne MexaHmn4yeckme 4aCtndkm n XxmmMmmyeckme BellecTBa.

BTopon no cune npenomneHns onTMYECKOM ANH30M rnasda aBASETCS XpPYyCTallmK,
nMeLwmn dGopmy ABOSKOBLINYKION NMH3bI. B MONogoM Bo3pacTe XpyCcTanunk anactu-
4yeH 1 B cBOOOJHOM COCTOSHUK, Npu ocnabneHHon puKkcupyioLen (LMHHOBO) cBA3Ke,
npuHuMaeT 6osee wapoobpasHyio dopMmy, a ¢ 40 neT oH cTaHOBUTCS BoJiee NAOTHLIM U
MeHee BbIMyKJIbIM.

Mo skBaTOPY XpyCcTanmka npukpensieHbl BOMOkHa (mopsaka 70), cocTasnsiolme CBa3-
KY, U3MEHSIOLLYIO KOHOUIypaumIo IMH3bl XPYyCTanuka — LMHHOBY CBSA3KY, HATU KOTOPOM
ABNSAOTCH OTPOCTKAMM AaNNTENUS PECHUYHOMO Tena. MNpu CoKpaLLEHNM KPYrOBOM MbILLLLbI
PECHUYHOrO Tena CBsA3Ka 0cnabnsieTcs, n XpyCTannk USMeHsieT CBO hopMy, 6osiee HeTKo
doKycupys 3peHne Ha BUAMMOM 00bekTe. B 061acTu e 3padkoBOro nosica kK XpycTanunky

HENOCPEACTBEHHO NMPUNEXUT paay>XXHasd obosnouka, Ao3npylolasd NnoTok ceeTa.

MpocTpaHCcTBO, 06pa3oBaHHOE MeXAY POroBULIEN, PadyXXHOW 06004KON N JINH3O0MN
XpycTanuka B 061acTu 3payka, CocTaBnsieT nepegHroro kamepy. OHa 3anofiHeHa BHYTPU-
rMa3HoOM X1OKOCTbIO, NPOAYLMPYEMOM OTPOCTKAMM PECHUYHOIO Tena. Yepes oTBepcTue

3payka BHyTpurnasHaa XnaKkoCTb NOCTyNnaeT N3 PECHNYHOI O TeJ1a B 3a4HIOI0 KamMmepy N
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yepes 3payok — B nepeaHo kamepy. O6beM XnaKoCcTu B kamepax He npesbiaeT 0,5 mi.

Mmy6uHa nepenHen kamepbl HaMBobLLIAS B 30HE LIEHTPA POroBULbI M B HOPME J0CTUra-
eT 3 MM, MOCTENeHHO CY>XMBasiCh K nepudepum, rae no Kpaw porosuLbl 06pasyeTcs yron
nepeaHei Kamepbl C PACMOJIOXEHHbLIMU B HEM MYTSMW OTTOKA BHYTPUIMA3HOM XNOKOCTH.

MyTb OTTOKa BNarv U3 nepenHer KaMepbl B BEHO3HYIO CUCTEMY CXEMATUHYECKN MOXHO
npeacTaBuTb B BUAE BaKyyMHOIO npucachiBaloLLEero annapara. B yrny nepegHen kame-
pbl, rOe poroBmua NepexoauT B CKIEPY, PacrnosioXeH KOMbLEBUOHbLIA KaHan, NpOCBET
KOTOpOro coctaenseT okono 0,25 mm. OgHa cTopoHa 3Tol nosio Tpyoku, obpaLieHHas
B MNepEeHIolo KamMepy, He cniolHas, a nopmuctas. OHa COCTOUT N3 BONIOKOH, OTXOOSLLMX
OT CKJIepbl 1 POroBuLbl. LieHTpanbHOe KonnareHoBoe BOJSIOKHO TPYOKM OKPYXXEHO TOH-
YaLIMMKU 3N1aCTUYECKUMIM BOSTOKHAMM, @ CHAPYXU Takasi CUCTEMA MOKPbITA FTOMOrEeHHbIM
(0AHOPOAHBIM) CITIOEM.

Takue ceTv N3 BOSIOKOH PacrnosioXeHbl B HECKOSbKO PSA0B, 00pa3ysi akTUBHbINA 61O~
siornyeckunii punabTp. [POCBETHLI €M0 MPOMNYCKAKOT B MMaBHbI KOJIIEKTOP OTTOKA He BCE,
4YTO OKaXeTCH BO BNnare nepegHemn kamepbl. Bce mexaHnyeckme, a Takke XMMmMYeckme
4YacTuLbl 3axBaTbiBAOTCS U GUKCUPYIOTCS B TOMOrNreHHOM CJI0€, @ BHYTPUrNasHas Xua-
KOCTb BNMBAETCS B KPOBb BEHO3HOW CUCTEMbI YEPE3 BAPUKO3HO PACLLUMPEHHbBIE COCYAHI,
PacnonoXeHHbIE MO OKPYXXHOCTU HAPYXXHOM CTEHKM KOMTbLEBUAHOMO KaHana B KOJIMYecTBe
o1 20 00 40 OTBETBIEHWUIA.

YuunTbiBasi, 4TO BHYTPUMIA3HOE OABIEHME BbIlLE BHYTPUBEHO3HOIO, B BEHAX CKEpbI
co3gaeTcs oTpuuaTesbHOe AaBeHne, YTo CrnocoOCTBYET HanpaBIeHUIO OTTOKa BHYTPU-
rNMasHOM XNOKOCTM U3 I1a3a B BEHO3HYIO CUCTEMY BEPXHEN rMa3HMYHOM BEHbI, BriagatoLLei
nanee, B 60nee KpyrHble BEHO3HbIE CTPYKTYPbI. OTOT NPOLLECC, XOTS Y MEAJIEHHO, B MaJlbIX

KonnyecTBax, HO NpPOoOOo/KAEeTCH HenpepbIBHO, BCKO XN3Hb.

MonocTb Ma3sa no3aam xpycranmka 3anoyiHeHa CTeKJI0OBUAHBbIM TE€JIOM, BEC KOTOPOro
cocTaBnsieT 60JibLLE MNOSOBUHbLI Beca rnasa (4 u3 7 rpammoB). B cTeknoBngHoMm Tene pas-
JINYA0T HEXXHOBOJIOKHUCTbIN OCTOB, CBA3AHHbIN C NMIOCKOW YacTbio PECHUYHOrO Tena, a, B
OCHOBHOM, CTEKJIOBUHOE TEJI0 COCTOUT U3 resis — XeneobpasHoii MacChl, MOKPbIBAOLLIEN
HUTK ocToBa. CTEKNIOBUOHOE TENO UMEET 060JI04KY, KOTOPasi COCTOUT U3 MHOMOYNCIEHHbIX

CMNJIETEHUN HATEW CaMOro OCTOBaA.
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Muwua, aeuranman
rnasHoe Aatnoko

..o.— KPOBEHOCHBE

CrexnoeuaHoe CEEHH::EHH;.;
BHgTRSHIM | kamepa
KapMaHe ".I Cnenoe nATHo
KonboHETHES -~ Bena
XpycTanuek Jpurens-
Porosuya —— [\ Huif Heps
3pavok — L_fp'rapun
PanyxHaa i
afionoyra \ e iy Ckaepa
NogeewMHBaKWHE / /" Cocyaucran
CBA3KH ! ofonouka
Ceryarka
Uunauaphan
MBIl G

AHaToOMUYeCKN PUCYHOK rJ1a3a B paspese

leomeTpuyeckn rmas nmeeT NOHTU LWAPOBUAHYO dopMy. [TonepeyHblli — rOPU30H-
TasbHbI 1 BEPTUKANbHbIN pa3Mepbl ero Pa3HATCA HEMHOTO (23,6 1 23,3 mm). InvHa ocu
rnasa B3pOoCsioro YyenoBeka paBHa 23,4 MM, a rna3 HOBOPOXAEHHOI0 UMEET AJSIMHY 16 MM.
[lns cpaBHeHUs, rnas nowaam noyTy Basoe 6onblue (51 MM), y KPbIC XXe — 0KOJ10 6 MM.
Camo rnasHoe 6/10K0 MOMELLEHO B KOCTHOM 0pbuTe, BMECTUMOCTbL KOTOPOI Yy B3POC-
noro yenoseka coctanseT 30 Kkybuyecknx caHTUMeTpoB. CpeaHee pacCTossHUE MEXAY

LLeHTpaMu poroeuL, 06omx rnas y 60nbLUMHCTBA NIloAei paBHO NpuMepHo 56—-65 MMm.
Porosuua, xpycTtanuvk, BHyTpuUrnasHas XuaKoCcTb U CTEKOBUOHOE Teslo BMecTe 06-

pasyloT AuonTpuYeckuii annapar rna3a, GoKyCUpyoLWni Ha ceTyaTKy M3o6paxeHus

BHELLUHEro Mmmpa.

13



FAA3HUK

dusmronornsa 3puTesibHOro akTa

MTak, aKT 3peHns OCyLLECTBNSETCA BCEMUM HYACTAMN 3PUTENIBHOrO aHann3aTopa B
LLe/IOM: CEeT4YaTKoW (BO B3aMMOAENCTBMMN C COCYAUCTON 060M04KON 1 ANONTPUYECKNM
annapaToMm rnasa, yiyyLiatoLmm Ka4ecTBO N3006paxkeHniA, OTpaXKaloLLMXCsl Ha CETYaTKE),
MPOBOASALLUMN NYTAMU OT CETHATKMN 40 NOAKOPKOBLIX LLEHTPOB U 3PUTESIbHBIMU NOSSMU
KOpbl 60MbLUMX NONyLLIAPWUIA MO3ra B 3aTbIIOYHBIX 40N9X. HoO caMo Ha3BaHue «3puTesb-
HbIi aHaNM3aTopP» MHOrAA BOCAPUHUMAETCH HECKOJIbKO YXE, YEM €CTb Ha CamMOM Jene.
3puTeNbHbIV aHANN3ATOP HE TONBKO U HE CTONIbKO aHANM3UPYET, TO eCTb pasnaraet, HO
1 rMaBHbIM 06Pa3oM CUHTE3UPYET.

B 3puTenbHbIX LLeHTpax 601bLIOro Mo3ra NPoVUCX0ANT He MPOCTOE MO3anyHoe OTpa-
XEeHMe NpeaMeToB, a CUHTE3MPOBAHWE OTAE/bHbIX TOYEK, KOPPUTMPOBAHNE HEACHOTO,
cornocTaBeHme 1 06006LeHne BUOMMOro BHOBb C MPUOBPETEHHBLIM OMbITOM 3PUTENLHOMN
namsiT, co34aHNe HOBbIX CBSA3EM U COOTHOLUEHME C MHOIMOYMCIEHHBIMU 061acTaIMU 1
LleHTpamMu Mo3ra. 3puTesbHble LEHTPbI KOPbl 60/bLION0 MO3ra TpaHCHOOPMUPYIOT AasbLue

HepBHOe BO36yxaeHre, KOTOPoe Gbiso BbI3BAHO POTOXUMUNYECKMM MPOLIECCOM.

CnepnyeT NoAYepKHYThb, 4TO CBET HE caM Mo cebe BOCMPUHMMAETCSl CeTHaTKOM, Kak y
HU3LWNX opraHn3amMoB. CeTyaTka rnasa 4yenoBeka BOCNpUHMMAET AeNCTBUE CBETA OMOC-
peaoBaHHO: MOTOK GOTOHOB B BUAE CBETOBOMO Ny4Ka Jiydeit BXOAUT Yepes 3paqvok B rnas,
npoxoauT BCE NpesiomsioLme cpenbl (PoroBuua, XpycTanuk, CTEKII0BUAHOE TENO) U HU-
rOe He Bbl3blBAET HEMOCPEACTBEHHO BO30OYXAEHNS €€ HYBCTBUTESbHBIX, CEeLMdUYecKnx
3PUTENIbHBIX 3NIEMEHTOB. Jly4un cBeTa JOXOASAT A0 C/IOS KNEeTOK MUIMEHTHOro anuTenus,
NMOKPbIBAOLLMX N3HYTPU CETHATKY, U NOrowanTcs uMn. 34echk, Ha rpaHmLLe nanodyek 1
KONGOYEK, KOHTAKTUPYIOLLMX C OTPOCTKAMU KJIIETOK MUIMEHTHOrO anuTenusi, CBeT no-
rNOLLLAETCs CIOEM TEMHOIO NMMIrMEHTA M pasnaraeT MOJIEKYSbl 3pUTESIbHbIX BELLECTB,
coaepXalwyxcs B NMrMeHTe (3puTesbHblii Nypnyp u ap.). B peaynbrate pasnoxeHus
MOJIEKYJST BO3HUKAET MOHM3NPOBAHHAs cpena, KoTopas U oka3biBaeT BO30yxaatwoLLlee
BO3JENCTBUNE Ha HAPY>KHbIE OKOHYaHWS nasovek 1 konboyek. Mpu 3Tom, KOHLEeHTpauums
VMIOHOB B pe3ysibTaTte pacnaza 3puTesibHbIX BELLLECTB A0JIKHA AOCTUTHYTb ONPeSEIEHHOro
ypoBHs. Ho noporosasi BennynHa Bo30yXAeHNs nanodek 1 Konboyek o4eHb Mana, nopo

[0CTaTO4YHO AencTBUS Ha a3 3—5 pOTOHOB, YTOOLI OH YXK€ MOI OTMETUTbL CBEYEHME.
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Takrm 06pa3oM, CBET BOCMPUHNUMAETCS CETYATKOM HE HEMOCPEACTBEHHO, a ONocpe-
[OBaHHO, Yepe3 doToxuMmnyeckuii npouecc. Janblie BO3HUKAET HepBHOE BO30yXaeHne
B konboukax u nanoykax cetyatkm. OHO TpaHCHOPMUPYETCH B TPEX HEMPOHAaX ceT4yaTKn
B HOBbIW BU, QHEPT M — HEPBHOE BO30OYXaeHe, NnepeaatoLleecst no BOJIOKHAM 3pUTESb-
HOro HepBa K NoAKOPKOBbLIM y3/1aM 1, HaKOHELL, B KOpY O0NbLUNX MOJyLLIapuii Mo3ra, rae
MPONCXOAUT NPOLECC MPUHLNNMANBHO HOBOIrO KayecTBa — QYHKLUMN BbICLLEN HEPBHOM

AeATesiIbHOCTN.

Bclo XX13Hb YenoBeka Ha CETHATKY ero rnas nocTynaeT NOTOK CBETOBbIX KBAHTOB (POTO-
HOB) B BUE CBETOBbIX JIy4ell 1 BbI3bIBAET HEMPEPLIBHbIV pacnag Monekyn 3pUTeNbHbIX
BELLLECTB, HEMPEPBIBHbIN, TAK KaK B €CTECTBEHHbIX YCIOBUSX MPEACTABIEHNSI O TEMHOTE U
CBETE HENb3s NpoTMBononarath. VIcTMHHas, abcooTHas TEMHOTa MOXET ObITb cO3aHa
TOJIbKO MCKYCCTBEHHO, B TabopaTopHOI 06CcTaHOBKe (Hanpumep, B doTonadopatopun). B
€CTECTBEHHbIX YCIIOBUSIX AaXe TEMHOWN HOYbIO 0ObIYHbI HOTOMETP 0OHAPYXMBAET CBETO-
Bble MOTOKM G OTOHOB B ropaszaio 60J1bLLMX KOIMYECTBAX, YEM TPEDYETCH AN MUHUMATIbHO
NMoporoBoro Bo36yxaeHnsa cetyaTkn. OfHaKo HeNpepbIBHLIN pacnag, 3puUTeNbHbIX BELLLECTB
npuvBen 6bl K TOMY, 4TO MX 3anac n3pacxonoBasncs, n GyHKUMK rnasa 6buim 6bl HapyLLEHbI.

Ha npakTuke atoro He Habntopaetcs. [Mpn HeoBXo0OMMOCTN MOXHO COXpPaHATL 6oap-
CTBOBaHMe, TPYAOCMNOCOOHOCTb 1 MOJIHblE PYHKLIMK 3peHns 6e3 cHa 2-3 cyTok. ITo
CBSI3@HO C TEM, YTO, Kak 1 NItoO0I XN3HEHHBIN NpoLecc, GOTOXMMUYECKMIA pacrnag, 3pu-
TENbHbIX BELLLECTB B CETHATKE MAET OAHOBPEMEHHO C MPOLLECCOM MX BOCCTAHOBNEHMS. A
06yCnoBMBaET OCYLLLECTBIIEHNE 3TOrO NPOLLECCa B3aUMOOENCTBME CETHATKM C COCY M-
CTOI 060/104KOM, MOLLIHasi CETb COCYA0B KOTOPOI crnocobHa 06ecrneynTb HENPePbIBHOCTb
BOCCTaHOBMIEHMSI MOCTOSIHHO pacnagaloLmnXcs OT CBETa MOSIEKYN 3PUTESbHbIX BELLECTB.

ToNbkO B3aMMOAENCTBME CETYATKN C COCYAUCTON 000I0HKOM MOXeT obecneunTb
dYHKUMM 3peHns rnmasa yenoseka. Ecnv ceTtyatka oTcnamBaeTcsd OT COCyaMcTon 060-
JI04KW, TO HA 3TOM y4acTKe HopMasibHast GYHKLMA ceTyaTknm pPe3ko nagaert, Tak Kak Bbl-
KnovaeTcs GOTOXUMUYECKMIA NPOLLECC, N BECb X0, 3pUTENbHOr0 akTa Hapylaetcs. OT
DYHKLMM Na3a YenoBeka COXPaHAETCs B 9TUX Clydasax TObKO MPUMUTUBHASA QyHKLNA

CBETOOLYLEHNA, KaK B la3ax I'IpOCTeVILLIVIX OpraHM3MoB, roe HeTt COCy,EI,I/ICTOVI o60onouku.
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Ecnu xe ceTyaTky BHOBb NMPUIOXUTb K COCYAMCTOM 060J104Ke (4TO 1 AenaeTcs B KINHUKE

rnpwv OTCIIOMKe CeTyaTkn), Hepenko GyHKUMM 3pEeHNs BOCCTaHaB/IMBAKOTCY.

Taknum 06pas3om, ans Toro, 4Tobbl a3 o6nanan BbICOKMMM 3pUTENBHBIMU DYHKLM-
AMW N1asa 4yesioBeka, Heobxo4VMO MOJIHOe B3aMMOLENCTBME CeTHaTkKu ¢ COCYaMUCcTOon

000J104KOWA.

3putenbHbie GyHKUUU

Ma3 GyHKUMOHUPYET Kak € AMHbBIN OPraH 3peHnst, UCNOMb3YIOLLMM BCe DYHKLMU, U3 KO-
TOPbIX COCTOUT 3peHne Yenoseka. 3putenbHas GyHKUMS NpeacTaBnseT cCob0m KOMMIEKC
OTAENbHBIX 3JIEMEHTOB 3PEHUS1, KOTOPbIE AAKT YEIOBEKY BOSMOXHOCTb YETKO BUAETh
OKpy>XatoLLmMe npeameTbl, OPMEHTUPOBATLCS B NPOCTPAHCTBE, NpucnocabnmeaTbes K
pasnn4yHOM CTENEeHN OCBELLEeHHOCTU, PasnnyaTb MHOMOLBETHOCTb OKPYXaloLLero Hac
MUpPa 1 MPOCTPAHCTBEHHbIE COOTHOLLEHWS MPEOMETOB, UX OOBbEM.

DyHKUMS 3peHns ocyLLecTBAsieTcs Gnarogaps anekBaTHOMY BOCNPUSATUIO 3pUTeSb-
HbIM aHanM3aTopPOM CBETOBbIX (3IEKTPOMArHUTHbLIX) BOJH, OTpaxaembix npegmetTamum
BHELLIHEro MMpPa, 1 OJVHA KOTOPbIX HAXoaMTCs B npefenax ot 396 no 760 mmk. MIMeHHO
Takue 91eKTPOMArHUTHbIE BOJIHbI AAI0T BO3MOXHOCTb 3PUTENIbHOO BOCMPUATUS NPUPOAbI
1 Ha3bIBalOTCH CBETOBLIMW BOSTHAMU.

CnocoBHOCTb BOCNPUHMMATL GOPMY M MPOCTPAHCTBEHHbIE OTHOLLEHWS NPeaMeTOoB
NpuCyLLLa BCE CETHATKE B LLENIOM, HO HE B OAMHAKOBOM cTeneHu. Hanbonee coBepLUeH-
HOM DYHKLUMEN pasnnyeHns Bcex aeTanei npeaAMeToB obnagaet 061acTb XeNToro naTHa
cetyatku. OHa BepaeT PyHKUMEN 4eHTpasibHOro (NpegmMeTHOro) 3peHus, IHEBHOIO
3PEHUS 1 LBETOOLLYLLIEHUS. TOHKOCTb (PYHKLMN 3TO 061aCTM CETHATKN OO BSACHSAETCS TEM,
YTO XXeNToe NATHO COCTOUT UCKIIOYUTESNTbHO N3 BbICOKOANG DEPEHLMPOBAHHBIX HEPBHbIX
anemMeHToB — Konboyek. Kaxaasa konbouyka XenToro naTHa MMeeT COOTBETCTRYOLLME
HEWPOHbI N CBOE HEPBHOE BOJIOKHO, 4TO CNOCOBCTBYET YeTKOV nepenaye curHana. Co-
CyAbl XX€ W OCTaslbHble 3NIEMEHTbI CETYATKN HEMNOCPEACTBEHHO 34EeCb OTCYTCTBYIOT, YTO

CcrnocoOCTBYET NMoJly4eHno 6os1ee ACHOro n3o6paxeHus.
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B nepudepunyecknx oTaenax CeTyaTkm Takke NnoayqyarTcs N300paxXeHns BHELLHUX
NPeaMeTOoB, HO OHU MeHee OTHET/IMBbI, U OTYET/IMBOCTb MX YMEHbLLAETCS MO Mepe yaa-
NIeHNSI U306PaXKEHUIN OT XENTOro NATHA K nepudeprnyeckm oTaenam cetTyaTku, rae npe-
obnagatoT nanoykn. OgHO HEPBHOE BOJIOKHO CBSA3aHO 34EeChb C 6ONbLUMM KOAMYECTBOM
nanoyek, M BECb Man0o4KOBbIN annapart CETYaTKM BbINONHSAET GyHKUMN nepugepuveckoro
VI CyMepe4yHOro 3peHusi. B KOHeYHOM UTOre, B 3PUTENbHbIX OLLYLLIEHUSIX M BOCMIPUATUSX,
CO34aBaeMbIX NpegMeTamMu BHELLIHEr0o MMPa, Y4aCTBYIOT BCE TPU HYACTU 3PUTENBHOIO
aHanmMaaTtopa — peuenTopHas (nanoyku 1 Konbo4kn), NMPOBOASALLASA U KOPKOBAs.

Heo6xoa1Mo OTMETUTb, HTO B MPOLLECCE Pa3BUTUS OpraHa 3peHnst, UBMEHEHMS B HEM
NPOMCXOOAT OT NPOCTOro K 6osiee croxHoMy. BHavane y npocTtenunx npeacraBmtene
XXVMBOTHOIO N PacTUTENIbHOro Mmpa (pacTeHus, MMKpPoObl, 0QHOKIETOYHbIE) BO3HMKAET
peakums Ha CBET — reMoTponuam unv GoToTponmn3m, 3aTeM BO3HUKAET pa3Has peakLums
Ha uBeTa, nepudeprnyeckoe 3peHre, BOCNPUSTME ABVXYLLUMXCHA NpeaMeToB. [lanee pas-
BMBAIOTCS QYHKLIMN, CBOMCTBEHHbIE HENIOBEHECKOMY a3y (LLeHTpasibHOE 1 BUHOKYNSIpHOE
3peHne), COBEPLUEHCTBYIOLLMECS MOA BIUSHUEM TPyAa, PeYU, YTEHUS U MMCbMEHHOCTU.
buHoOKynsipHoe 3peHue B NpoLecce pPasBUTUS SABASETCS CaMOol No3gHEN DyHKUMER
3peHus.

Bce pasBuBatoLlmecs GyHKLMN 3peHNst 3aKPernsioTCs HACNeACTBEHHbIM 06pa3oMm.
06 3TOM CBMIETENLCTBYET NOSIBIEHNE Y PeOEHKA YENTOBEKA LEEHTPANIbHOIrO 3PEHUS YXKE
B rPyAHON nepuoa: B Bo3pacTe 2—-3 mecsueB pebeHoK HaunHaeT GukcnpoBaTh B3,
Ha SIPKO OCBELLEHHbIX MPeaMeTax.

Ypes3BblYaiHO BAXHbIM SBNSETCS TO, YTO NMPU MNOPAXEHUU LLEHTPasIbHbIX OTAEN0B
3pUTENBHOMO aHanM3aTopa, Hanpumep, NPy TpaBMax Yepena, CTpaaatoT, NPEXAE BCEro,
Hanbosee BbICOKNE 3/IEMEHTbI 3pUTENTbHON GYHKLMN: HapyLLlaeTcs BMHOKYSIpHOe 3pe-
HUE, CHMXAeTCa OCTPOTA LLEHTPANbHOMO 3PEHS, CTPAAAET LBETOOLLYLLIEHWE, a A0NbLUE
BCEro COXPaHAETCH CBETOOLLYLLEeHVe. BocCcTaHOBNEHWE 3pUTESTIbHON PYHKUNN NAET Takke
B nopsiake oOLLero pa3BuUTus: BHaYase BOCCTAHABIMBAETCS CBETOOLLYLIEHNE, 3aTEM
LLBETOOLLYLLIEHWE, NEePUdEPUHECKOE 3PEHNE, LEHTPASIbHOE 3PEHNE, a AJINTENIbHEE BCErO

BOCCTaHaB/MBaeTcs 6u HOKYJIApPHOE 3peHne.
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Taknm 06pasom, Npu PasfioxXeHNn 3pUTENLHON GYHKUUN HA OTAENbHbIE 3/IEMEHThI
VIMEEeTCS B BUAY CrieayloLlee:

1) cBeTooLwyLyeHne n cymepedHoe 3peHue — CrocobHOCTb YenloBe4YecKoro rnasa
BOCMNPUHMMATb CBET U PA3/INYHbIE ero ApKOCTH;

2) yeHTpanbHoe 3peHne — cnocobHOCTb BOCMPUHUMATb GOPMY U BENUYUHY
npegmeTa;

3) nepugepunyeckoe 3peHne — opneHTaLns B NPOCTPAHCTBE;

4) yseToouyyujeHue — BOCNPUSTME CBETOBLIX JIy4EN C PasIMYHON AJIMHOW BOJIHbI;

5) GuHOKYynsIpHOE 3peHue — oueHKa PacCTosIHMIA Mexay npeameTamu, nx oob-

€MHOCTb.

CBeToouwyyujeHue — 3T0 CNoCOOHOCTb 3pUTEJIbHOr0 aHanM3aTopa BOCMPUHMMAaTb
CBET 1 pasnnyaTb CTEMNEHU ero ApKoCTU. B nCTopmnyeckomMm pa3BuUTUM CBETOOLLYLLE-
HMe — gpeBHenwasa GyHKUMsa opraHa 3peHuns, OHa ABASETCS OCHOBHOW dyHKLUMEN
3pUTENbHOro aHannM3aTopa, Tak Kak QYHKLNM 3peHNs B TON MY UHOW CTENEHN OCHO-
BbIBAIOTCH HA HEWN.

CBeT umeeT ABOoICTBEHHYIO npupoay. C 04HOM CTOPOHLI, OH NpeacTaBnseT coboi
3NEKTPOMarHUTHbIE KOJIeOaHNs O4EHb BbICOKOW YacTOThl. C ApYroi CTOPOHbI, CBET, KaK 1
3Heprus Ntoboro 3N1eKTPOMarHUTHONO U3NTyYeHWst, BCerga CoOCTOUT U3 OTAEbHbIX MOPLN,
obnagaroLmx CBOMCTBAMIN MaTepuanbHOM HacTULbl 1 Ha3biBaEMbIX KBaHTaMU U3/y4EHNS,
nnm otoHamu. MHave rosops, GoToapdEKT ABNSETCH OGHUM U3 MPUMEPOB NPOSIBAEHUS
KOPMYCKYNAPHbIX (KOPyckyfa — YyacTuua maTtepum) CBOMCTB cBeTa. [1pn cymmapHoM
X€e BO3OENCTBUM BCEX CBETOBbIX BOJIH BUAMMOIO y4acTKa CAeKTpa Ha rnas, y YenoBeka
BO3HMKAET OLLyLLleHne 6enoro LBeTa, U TOraa peyb naeT MMeHHO O MOHOXPOMATUYECKOM
(OLHOLBETHOM) 3PEHUU — CBETOOLLYLLEHWN.

Y yenoBeka CBETOOLLYLLEHNE, COXPAHSAS OCTaTKM MPUMUTUBHOIO CBETOOLLYLLEHWS,
cTano 6onee CNoXHOM GYHKLUMEN, Tak Kak OHO CBOMCTBEHHO Pa3BUBLLMMCS B CETHATKE
yesnioBeka TOHYaMLLMM HEPBHbLIM 3JIEMEHTaM — Nasoykam, U CBA3aHO C AeATENbHOCTbIO
LLEeHTPasnbHO HEPBHOI CUCTEMBI. PaccTpoiicTBO 3TOMN OYHKUMKN YAcTO ObiIBAET OAHMM 13

CaMbIX PaHHUX CUMMNTOMOB Ha4YMHaoLWEerocs 3aboneBaHus, MnO3TOMY CTENEHbL CBETOBOW
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YYBCTBUTENIbHOCTU I1a3a y YeI0BeKa ABNSIETCA BXHbIM Noka3aTenieM AJis peLLeHns BO-
npoca O NopaxeHun Kak nepndepryeckmnx, Tak N LeHTPabHbIX OTAEN0B 3PUTENbHOIO
aHanusaTopa.

MMas yenoBeka BeCbMa LUMPOKO NPUCNOCOBEH K BOCMPUATUIO CBETA PA3NIMYHON UH-
TeHcMBHOCTU. OH cnoco6eH BOCMPUHUMATL Kak O4EHb SIPKMIA CBET NOJTYAEHHOIO COJHLA,
Tak M HAYTOXHbI CBET JOXAIMBON OCEHHEWN HOYM, KOTa OCBELLEHHOCTb NoYTU B 1 MUI-
nmapp pa3 MeHbLLE, YEM B CONTHEYHbIN IETHUI AeHb. MUHMManbHasa BeNnyYHa CBETOBOMO
noToKa, KOTopasi 4aeT BOCMNpUATME CBETA, HA3bIBAETCS NMOporom pasapaxenHunsi. OH
pe3Ko MEHSIETCS B 3aBMCHMMOCTU OT Pa3INYHbIX GUIMONOrMYECKNX (MPOLOMKUTENBHOCTD
CBETOBOr0 pas3apaxeHusi, BeNndmHa n3oopaxeHuns, MUHUManbHast UHTEHCUBHOCTb, BOC-
npvHMMaemMasi CeT4aTKoM, ONpeaeneHHas AanHa BOJHbI U Tak Aanee) U NaTonorn4eckmx
ycnosuii (3aboneBaHus rnas). CnenyeTt 3aMeTUTb, HTO MOPOr pasapaxeHus Ha nepudepun

CeT4yaTkn HMxe, 4eM B ee LieHTpe.

CyLiecTByeT TakxKe Mopor pa3indeHnst — BOCNpUsaTUE NpeaenbHOM MUHMMaNbHOM
pas3HuLLbl SPKOCTU CBETA MeXAY ABYMSI OCBELLEHHbIMU NpeaMeTamMu.

BenununHbl 060mx Noporos 06paTHO NPOMNOPLIMOHANbHBI CTENEHN CBETOOLLYLLEHWS,
TO €CTb 4eM MEeHbLUE BOCTMPUHMMAEMbIi MMHUMYM CBETa Ux ynaBnvBaemMas pasHuua
€ro sipkocTu, TEM BbILLE CBETOYYBCTBUTENLHOCTDL 1a3a. OnpeaeneHne 3TmMx Noporos u
NIEXNT B OCHOBE NCCIeA0BaHNA CBETOOLLYLLEHNS.

Mopor pasapaxeHust CUIbHO MEHSIETCS B 3aBUCMMOCTHM OT CTEMNEHN NpeaBapuTesb-
HOrO OCBELLEeHUs, AeNCTBOBABLUEro Ha ras. Tak, eciiv NpobbiTb HEKOTOPOE BPEMS B
TEMHOM MOMELLEHMM, a 3aTEM BbINTUN HA APKUI CBET, TO HACTYNUT OCJiensieHne, NoToMy
4TO HACTOJIbKO CUJIbHBIM MOKaXeTcs CBeT. Ho, cnycTsa KopoTkoe BpeMsi NpebbiBaHNs Ha
CBETY, M1a3 yXe CMOKOMHO NepeHOCUT Sipknii ceeT. M Hao60opoT, ecnn NpobbITe HEKOTOPOE
BpPEMS Ha CBETY, a 3aTeM BOITUN B CUIbHO 3aTEMHEHHOE MOMELLIEHne, TO NepBoe BPpeMs
npeameTbl 6yayT COBEPLUEHHO HEPA3NMYMMBI, U NNLLbL NOCTENEHHO rNa3, NPUBbLIKHYB K
NMOHMXEHHOMY OCBELLEHMIO, HAYNHAET BUAETb OKpYyXaloLme npeaMeThl.

CBeToBas 4yBCTBUTE/IbHOCTb HEOZIMHAKOBA B PA3/INYHBIX OTAENax CeTHaTku, Tak Kak
nanoyky 1 KoNBoUKM pacnpeaensaoTcs B Hell HepaBHOMEPHO. Nanoyky BO MHOMO pas vyB-

CTBUTEJNIbHEE K CBETY, HEM KONBOYKN, N coaepxar HanbonbLlee KOIMYeCcTBO 3PUTENIbHOIro
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BellecTsa — pogorncuHa. Ha nepudepun cetyaTka npeacras/ieHa ToNbKO nasoykamu,
NMO3TOMY CBETOOLLYLLIEHNE NEPUDEPUIECKIX OTAEOB CETHATKM 3HAYNTESIBHO BbILLIE, YEM
LEeHTpasbHbIX. Takum 06pasom, Nasioyky CeTHaTKM OCYLLECTBAIOT CyMepeyYHoe 3peHme,
TO €CTb 3peHue Npu caboi MHTEHCUBHOCTM CBETOBOMO PasapaxeHus.

Mpv BO3AECTBMN Ha [11a3 CUIIbHOIO CBETa ObICTPEE Pa3PYLLIAITCA 3PUTESIbHBIE BELLE-
CTBa W, HECMOTPS HA UX HEMPEPLIBHOE BOCCTaHOBNEHWNE, NMOHNXKAETCS HyBCTBMTESIbHOCTb
rnasa K ceeTy. [1pu1 NOHVXEeHHOM OCBELLEHUN PaCna, 3PUTESbHbIX BELLLECTB NMPOMNCXOONT
HEe TaK MHTEHCMBHO, KaK Ha IPKOM CBETY, B Pe3yJibTaTe 4ero BO Bpemsi npebbiBaHvis B TEM-
HOTE NOBbILIAETCS YYBCTBMTESIbHOCTL r1asa K CBETY. [TOMUMO N3MEHEHWsI YyBCTBUTESTb-
HOCTM CeTYaTku K CBETY, Mas npucrnocabnmeaeTcs K paboTe B YC/IOBUSAX MEHSAIOLLIENCS
OCBELLLEHHOCTV U3MEHEHMEM AMaMeTpa 3padka, yBeMinsas uiv yMeHbLLas KONM4eCcTBO

nponyckaemMoro B rnas ceeTa.

Mpouecc npucnocobnenns rmasa K pasfnnyHbIM YCIOBUSAM OCBELLLEHNS HA3bIBAETCS
aganTaumeri. Hanbonbliee npakTUYECKOe 3HaYEHNE UMEET TEeMHOBasi aganTtayms, T0
eCTb npucnocobsieHne rnasa K ycsioBMsiM CyMepeyHOoro OCBeLLeHUsI.

Mo mepe npebbiBaHWS B TEMHOTE YBEIMYMBAETCS HyBCTBUTENILHOCTL [J1a3a K CBETY.
OHa 6bIcTpo pacTteT 1 Yepe3 20 MUHYT CTAaHOBUTCS AOCTAaTOYHO BbICOKOW K MUHUMAaIb-
HbIM KOMMYECTBaAM CBETOBOI 3Hepruu, a Yyepesd 40-45 MUHYT AOCTUraeT MakCUMyma,
Bo3pacTtag B utore B 50 000-100 000 pas, a uHoraa n 605ee nNo CPaBHEHUIO C YyBCTBU-

TENbHOCTbLIO Mas3a K CBETY.

CBeToBas YyBCTBUTENIbHOCTb U XOA, adanTauum — UCKTIOUYNTENbHO TOHKME DYHKLNN,
3aBucsLLME OT psga o6cToaTenseTs. MimeeT 3HaveHme Bo3pacT: k 20-30 rogam TeMHoBas
ajanTaumsa HapacTaeT M CHUXAETCS K CTapOCTW B CBSI3M C BO3PACTHbIM OcnabneHnem
YYBCTBUTENIbHOCTU HEPBHbIX KNETOK 3PUTENbHbIX LLEHTPOB. YCTAHOBJIEHO CHUXEHME
CBETOBOW YYBCTBUTENIbHOCTU U NPU MOHMXEHUN 6APOMETPUYECKOrO AABNEHNS U3-3a
HepocTaTka kmucnopopa. Takxke xon agantaunm MeHSIeTCs BO BPEMS MEHCTpyaLumu,
6epeMeHHOCTN, NCUXMYECKNX NEPEXNBAHUIN, NMPU FONOAAHUN, HANIMYUN 3anaxoB, U3-
MEHEHUI TeMnepaTypbl BO3A4yXa Y MHOMMX APYrnxX GU3N0N0rM4eCKNX 1 NaTONOrM4eCcKmx

BO3AENCTBUSAX HA OPraHn3M.
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PaccTtpoiicTBa TEMHOBOM aganTaumy MOryT NPOSIBNSTLCS B BUAE YBENMYEHUS Mopora
pa3apaxeHusi, To eCTb CBETOYYBCTBUTENLHOCTL AaxXe Npu AMTeNIbHOM NpebbiBaHUN B
TEMHOTE OCTaeTCs NMOHMXEHHON U HEe AOCTUraeT HOPMasbHOW BENVNYUHBI, WX B BUAE
3amMenJieHns xoga agantaummy, Korga HapactaHe CBETOHYBCTBUTESNIbHOCTU UAET MeLJ1EH-
Hee, YeM B HOPME, HO BCE XE A0XOAMT A0 HOPMasibHOM MM NOYTU HOPMabHOW BESTMHYUHDI.
Yauue Bcero BCTpeyaeTcs KOMOMHaLMA yKa3aHHbIX BUOOB PAacCTPONCTB. U TOT, n apyron
BWA, HAPYLUEHUS ABMSIOTCS NPOSIBIEHNEM MOHUXEHNS CBETOBOW YYBCTBUTENIbHOCTM.

[MOHMXeHVe TEMHOBOW afanTaunn Ha3blBaeTCH remMepasionuen (B Hapoae — «Ky-
puHoIi cnenoTtori»). CyObekTMBHO PaCcCTPOCTBO TEMHOBOM afanTaunmn BbipaxaeTcs
B TOM, 4YTO B CyMepkax Mnpu MOHMXEHHOM OCBELLLEHUN PE3KO CHMXAETCSH CNOCOOHOCTb
OPUEHTUPOBKM B MPOCTPAHCTBE.

«KypunHas cnenota» MoXeT HabntogaTbCs Kak CUMNTOM MNPU HEKOTOPbIX 3a06051eBaHN-
X ceTyaTor 0605104KM (ee ancTpodus, BocnaseHne cocyaucTon 060n04ku, OTCnorka
CEeTYyaTKn) U 3pUTENBHOIro HEpPBa (ero atpodus, 3aCTOMHbIE ABIEHNS AMCKA 3PUTENBHOMO
HepBa), MPU BbICOKUX CTEMEHSX OIM30PYKOCTU. B aTux cnyyasx remepanonus Bbi3aBaHa
HeoOpaTMMbIMU aHATOMUYECKMMU B 3PUTENILHO-HEPBHOM annaparte paspyLueHUsMn
OKOHYaHWM nano4vek 1 konbouek. NMoHmxKeHne TEMHOBOM aaanTaumm — OANH U3 PaHHUX
NPW3HaKkoB rnaykomMbl. OHO HabntaaeTcs Takxke Npu 3a6oneBaHNSX NEYEHN, YaLLEe BCErO
npu umppo3se. MNMeyeHb ocobeHHO BoraTa BUTaMMHOM A, 1N ee 3ab0neBaHNs Bbl3bIBAIOT
aBUTAMMHO3 A — YMEHbLLEHNE KONIMYECTBA BUTAMMHA B KPOBU, B PE3YJIbTaTe YEero CHUXa-
eTcsa TeMHoBagd aganTaums. Kpome Toro, npm umppo3e nevyeHn B ceT4aTke OTkaabpiBaeTca
XOJIECTEPVH, YTO NPENATCTBYET HOPMAJIbHOW BbIPabOoTKe 3PUTENbHBLIX BELLECTB.

lemepanonus, kak GyHKUMOHANIbHOE HapylleHne ceTyaTon 060M04KN, MOXET BO3-
HUKHYTb MPU HapPYLLIEHUSX NUTaHUS, 06LEeM aBUTAMUHO3E C NPEeUMYLLECTBEHHbLIM MO-
HUXEHNeM B nuLle coaepXaHust ButamuHa A. ButamunH A Heo6xoamm ans BblpaboTKM
3pUTENBHOIO BELLLECTBA. B Takmx cnydasx 4OBOIbHO HaCTO «KypUHas CnenoTta» CoYeTaeTcs
C NOSIBNIEHNEM HA KOHBIOHKTMBE KCEPOTUYECKMX Onsitek. OHM NOSABASIOTCS HA KOHbIOH-
KT1BE rma3Horo s6s10ka psaoM C pOroBuLLEN, HA YDOBHE e€ TOPU30HTASIbHOMO MepuanaHa
B BUAE CyXOBaTblX y4acTKOB anutenus. MyHKUMOHanbHasa remepanonus obpatima u
NMpPOXoauT AOBOJILHO ObICTPO, CNN B NULLY BBOOUTbL CcoaepXallume BuTaMuHbl A, B1, B2

NPOAYKTbI — PbIBUIA XNP, CBEXME 0BOLUM, DPYKTbI, MEYEHb 1 AP.
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LleHTpanbHoe 3peHune, nnn GOpMEHHOE 3pEeHNE, XapakTepudyeTcst COCOOHOCTLIO
pasnuyate GopMmy, Mefkne AeTanu, BENMYMHY npeameToB. 91a GyHKUMSA, B npouecce
pas3BuUTUSt opraHa 3peHuns chbopMrpoBaBLLASCS 3HAYMTENBHO NO3Xe APYrnx, obecneyn-
BaeT TPYLAOBYIO AEATENIbHOCTb YeI0BEKA M BO3MOXHOCTb CO34aBaTh BbICOKYIO KYJILTYPY.
LleHTpanbHOE 3peHMe OCYLLECTBASETCS XENTbIM MATHOM CETYATKW, €ro LEHTPASIbHON M-
KOW, rae cocpenoToYeHo MakcUManbHOE KONMYecTBo konboyek. Ha pacctosiHum Bcero 10
rpagycoB OT LEHTPaIbHOM AMKN OCTPOTA 3pEHMS paBHa TONbKO 0,2 LLEHTPasIbHOr0 3PEHKS.

OCHOBHbIM MOKa3aTeneM COCTOSIHUS OpraHa 3peHus SBASeTCs MMEHHO OCTpoTa
LeHTpasibHOro 3peHus. o4, 0CTPOTON LLEHTPaSIbHOr O 3PEHMSt MTOHUMAETCSi CMOCOOHOCTb
rnasa pasnuyartb JBe CBeTALLMECS TOUKM, Haxoasawmecs 6,11M3K0 Apyr OT Apyra v Ha Mak-
CUMasnbHO 4anekoM pacCTossHMM OT rMasa. MIHaye roBops, OCTPOTa LIEHTPaIbHOIo 3peHus
CBOOMTCS K ONpeneneHmio Toro MMHUManbHOro MPOMEXYTKa MeXAy ABYMS CBETALLMMUCS
ToYKaMu, NPU KOTOPOM 3TN TOYKU BUAHBI €LLLE Pa3fesNibHO, Kak [Be.

Mpwn nccnenoBaHMM OCTPOTLI LLEHTPANIbHOIO 3PEHUS ONpeaenseTcs MUHUMasbHbIN
yron, nog KoTopbiM MOryT OblTb pa3nenbHO BOCMPUHATLI CeT4aTon 060104K0NM rnasa
[,Ba CBETOBbIX pa3apaxeHusi. Yron 3peHuns 3aBUCUT OT PACCTOSHNSA GUKCUPYEMbIX TOHEK
Mexay coboii. To ecTb OT BEJIMUNHbBI U PACCTOAHNSA €ro OT rnasa. Yem ganbliue OTCTOUT
OT rnasa npeaMeT 1 YeM MEHbLLE ero BENNYMHA, TEM MEHbLLE Yrofl 3peHNs 1 TeM BblLLe
[OMKHA BbITb OCTPOTA LLEHTPANIbHOIO 3PEHUS.

Ha ocHOBaHMM OMblTa MHOrOYMCEHHbIX UCCNIEA0BAHNA N USMEPEHUI CYNTAETCH, YTO
HOPMaJsIbHBIN F1a3 YenoBeka MOXET pasaenibHO BOCNPUHATL ABa Pa3ApaXeHWs No4, yriiomM
3peHus B 1 MUHYTY. Yy 3peHuns B 1 MUHYTY COOTBETCTBYET JIMHEMHAsA BeNNYMHA, paBHas
npumepHo 0,004 MM. OTO 3HAUUT, YTO ABE TOYKM BUOHbI PA34eNbHO B TOM Cllyyae, ecnv
paccTosiHMe Mexay Nx M300paxkeHnsaMU Ha ceTyaTke pasHo 0,004 mm. OTa BennynHa nve-
eT cBoe 060CHOBaHVEe B aHaTOMUYECKMX 3NIEMEHTaxX CETYaTKM B 06/1aCTM XENTOro nATHa.

KneTtka ninrMeHTHOro anuTenns ceT4aTkun, CoaepXaLlas 3puTeNnbHbIE BELLLECTBA U MO-
KpbIBaIOLLLAA OKOHYAHWSI HECKOJBbKMX NMasiovek U Konboyek — HeMPO3NIEMEHTOB, SIBNSIETCS
OTAENbHOM CaMOCTONATEIbHOM CBETOBOCMPUHUMALOLLLEN eanHMLen. Ecnn nsobpaxeHue
06enx CBETALLMXCS TOUEK MOJTyHaeTCs Ha OAHOM HEMPO3SIEMEHTE NN ABYX COCEAHUX, TO

OHW CONbIOTCS B OAHY. OTO MPOUCXOAMT MOTOMY, YTO N300paXKeHne CBETALLIMXCS TOYek,
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PAaCMNONOXEHHbIX HA ABYX COCEAHUX HEMPOANIEMEHTAX, Bbl3bIBAET OLLYLIIEHNE KOPOTKOM
JINHNK, Tak Kak 06a BO3OYXXOEeHNS CNMBaAOTCSA M Aa0T O4HO olylieHne. Ecnmxe nsobpa-
XeHKne ToYeK NoNy4yaeTcs Ha HelMpoaneMeHTax, pa3aefieHHbIX OAHUM HEBO30YXXOEHHbIM
HEerpO3NeEMEHTOM, TO a3 OyaeT BUAETb [ABE TOYKU PAa3AesbHO.

CnepoBatenbHo, s TOro 4ToObl BE CBETALLMECS TOYKM ObINN BUOHbLI Pa3fenbHO,
HeobxoanMo, 4TOObl pacCTOsHME MeXAay X N3o0bpaxeHneM Ha ceTyaTke Obls1Io He MEHb-
e nonepeyHnka OgHOro HerpoanemeHTta. lonepeyHbln Xe pa3mep HeMpoasieMeHTa
y yenoseka paBeH B cpegHem 0,004 MM, TO €CTb COOTBETCTBYET JIMHENHOW BENNYMNHE
yrna B 1 MuHyTy. [ToaTOMY OCTpPOTa 3peHusi rnasa, BOCIpPUHUMAaIOLLLEero pa3gesibHo
ABe TOYKM Ha ceTyaTke rnoa yrsiioMm B 1 MUHYTY, cHUTaeTCs HOPMaJsibHOM OCTPOTOMN
3peHusi, paBHOU eauHULe.

OpHako 3TO HE MaKCMMasbHbIN NPeaen OCTPoThl 3peHns. O4eHb YacTo BCTpeYatnTca
Noau, y KOTOPbIX OCTPOTa 3PEHUS 3HAYUTENbHO Bbille eavHuLbl. [pu Takon ocTpoTe
3PEHNA MUHUMASIbHbIA YroN 3peHUst MeHblle 1 MUHYTbI U, COOTBETCTBEHHO, MEHbLLE
pasmepbl HEMPO3NeMeHTOB. B cBA3M ¢ 3TMM HE0BX0AMMO OTMETUTb, YTO OCTPOTA 3pe-
HWS, paBHas eanHNLLE, HE MakCUMYM, @, CKOpee, MUHUMYM Tex TpebOoBaHUiA, KOTOPbIM
[0JKHA YOOBNETBOPSATL OCTPOTA 3PEHUS, HTOObI €€ MOXHO ObIJI0 CHUTATb HOPMaJIbHON.

[ns vccnenoBaHmst OCTPOTbI 3PEHMS NMOMb3YIOTCS creumanbHbiMn TabnnuamMmm ¢ pac-
MOMOXEHHbLIMMW Ha HUX BYKBaMU UJIM 3HAYKAMU PA3STIMYHOW BENMYMHBI (HANpUMep, C KOJb-
uamu JlaHponbta). Bnepeble cneypanbHbie Tabnvubl A5 onpeneneHns 0OCTPOThl 3peHUS,
OCHOBaHHbI€ Ha MMHUMaNbHOM YITie 3peHust, Obinuv npegoxeHsl B 1826 roay CHenneHoMm,
Ha NPUHLMNE KOTOPOro CTPOSATCA U COBPeMeHHble Tabnuupl. iccnepoBaHne ocTpoThl
LleHTPaJIbHOIr 0 3PEHUS UIMEET OCHOBHOE 3HaYeHMe Npu NpodeccrnoHanbHoM oTbope, Tpy-
[OBOW 1 BOEHHOW 9KCMepPTN3ax, korga K OCTPOTE LEHTPANIbHOI0 3peHNS NPEAbABASIOTCS
onpepeneHHble TpeboBaHMs B 3aBUCMMOCTM OT poaa BOMCK UM xapakTepa Npodeccuu.

Tabnuua coctout U3 12 panoB OykB. NOCTOSAHHON BENNYMHOW B HEW IBNSETCS yron
3pEHUS, @ USMEHSIIOTCSH NINLLIb BENMYMHA OYKB 1 PACCTOSIHWE, C KOTOPOr0 OHW BUAHbI. Kax-
nasi n3 6ykB B LLESIOM BUAHA C ONpenesieHHOro pacCToOAHNS Mo, YINIOM 3PEHUS B 5 MUHYT,
a oTaenbHasa aetanb OyKBbl — MOA YIIOM 3peHuns B 1 MUHYTY. Tabnuua paccymMtaHa Takum

06pasom, 4TOo NepBbIv psa TabnuLbl BUOEH YENOBEKY, UMEIOLLIMIM OCTPOTY 3PEHNS, PABHYIO
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1,0, c paccTosiHnsa 50 meTpoB. Kaxnabih nocneayowmii psa 6yks, B ABaA, TPU, YETbIPE U
Tak fanee pas MeHbLue 6ykB nepsoro psaa. 10-i psag 6ykB MeHbLLe OyKB NepBOro psiaa,
COOTBETCTBEHHO, B 10 pas.

BykBbI AeCATOr0 psiaa BUAHbLI HENOBEKY C HOPMasibHOM OCTPOTOM 3PEHNS C PACCTOSIHUS
5 meTpoB. Camsblii Menkuid, 12-ii pag Tabnuubl BUOEH NOL, YINIOM 3peHMS B 1 MUHYTY Ha
paccTtosiHuu 2,5 meTpa. CnepnoBaTesibHO, OCTPOTa 3pEHMS r1asa, CNocoBHOro X pas-
JINYUTb C PACCTOSIHMSA B 5 METPOB, BbILLE N PABHAETCS 2 eOMHULAM.

B Tabnuue y kaxaoro psaa cnpasa CTouT umdpa, ykadbialowas OCTPOTY 3peHust
rnasa, pa3buparoLLero aToT psfa C paccTosHMs 5 MeTpoB, a cnesa — umdpa, ykasbia-
I0LLasa PacCcTossHNE, C KOTOPOro 3TOT pPsAA, AOMMKEH pa3dbupaTtbCca HOPMabHO BUASLLIMM

rnas3oMm, TO eCTb TaKUM, OCTPOTa 3peHUst KoToporo pasHa 1,0.

Tabnuupl ¢ konbuamu JlaHaonbTa aatT 6onee 00bLEKTUBHbIE AAaHHbIE, HeM TabnLLb
c 6ykBamu, NO3TOMY NpU NPOBEAEHNN 3KCMEPTHbLIX MUCCIEA0BaHMIA OCTPOThI 3PEHNS
yale nonb3yloTcs Tabnvuamn ¢ Konbuamm Jlangonsta. MNpu onpeneneHun ¢ nx no-
MOLLbIO OCTPOTbI 3peHuns B0JIbHbIE YKa3bIBAKOT HaMpaBieHne pa3pbiBa KoJbLa (BBEPX,
BHW3, BMNPaBo, BJ/IEBO).

[navnccnenoBaHus OCTPOTLI 3peHUs Y AeTe NoJb3YI0TCs creumanbHbIMY Tabnnuamm
C n306paxeHnemM pasnnyHbIX NPeaMeTOB, BEMYNHBI KOTOPbIX PACCHUTLIBAETCS TaK Xe,

Kak 1 6ykBeHHble TabnuvLbl 1 TabnuLbl C KonbLamu JlaHgonsTa.

lMepugepunyeckoe 3peHne paclLMpseT Hall KPyro3op, HeoOxoaMMbIA ANns caMo-
COXpaHeHus 1 ANs NpakTU4eckor aestenbHocTu. Ecnu dukcmpoBaTb kakoi-Hnbyab
npeaMeT, To, NOMMMO OTYET/IBOrO BUAEHMS 3TOr0 NpeagMeTa, M3obpaxeHne KoToporo
noJiydaeTcs B KENTOM NATHE CETYATKM, Mbl 3aMeYaeM 1 Apyrne NnpeamMeTbl, HAXOAALLMECS
Ha pa3HOM PacCTOsHUK CripaBa, CieBa, CBEPXY UM CHU3Y OT GUKCUPYEMOro npegmeTa.
MpaBpa, n3o006paxeHns 3TUX NPELMETOB, PACMNONIOXEHHbIE HA Nepudepumn ceTyaTku,
pacnos3HalTCs xyxe, 4emM n3obpaxeHne GUKCUPYEMOro nNnpeameTa, U TEM XyXe, YeM
Janblie OHWM OT HEro OTCTOAT.

OcTpoTa nepmndeprnieckoro 3peHnst BO MHOro pas MeHbLLE LLEeHTPasIbHOr0. 3TO 06b-
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Tabnmua ¢ 6ykBamu v pa3opBaHHbIMU KOJibLiaMu JlaHaobTa

SAICHAETCHA TeM, HYTO KONIMYECTBO KOJ1I6OYEK Mo HanpaB/ieHUIo K nepudepruieckm oTaesnam
ceTyaTolr 060/104KN 3HAUNTENBHO YMeHbLUIaeTcs. OnTnyeckne anemMeHTbl ceT4yaTku B ee
nepudepnyecknx otaenax npeacTtasfieHbl rMaBHbiIM 00pa3oM nanoykamu, KOTopble B
6onbLLOM KonmyecTse (4o 100 nanoyek n 6onee) coeanHeHbl C 0AHO BUNONAPHON («MPOo-
BOASILLIEN>») KNETKOM, MO3TOMY BO3OYXXAEHUS, naoyLme oT HUX, MeHee anddepeHumpoBa-
Hbl, 1 N300PaXXEHNS NONy4alnTCa MeHee YeTkuMn. HecMoTps Ha 3To, nepudepuryeckoe

3peHne UrpaeT OrpoOMHYIO POJib B XXN3HM YesioBeka.
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Mepudepnyeckoe 3peHne CRyXuT oas OPUEeHTUPOBKU B MPOCTPAHCTBE, AAET BO3-
MOXHOCTb CBOOOHOr0 nepemMeLleHns B HeMm. lNepudepuryeckoe 3peHre 6onee, Yem
LleHTpanbHOEe, BOCNPUMMYMBO K MPEepbIBUCTLIM pa3apaxeHusiM, B TOM YMCIe K BrievaTie-
HUSIM BCSIKOTO ABWXEHUS. Bnarogaps 3ToMy MOXHO ObICTPO 3aMeTUTb NePEMELLIAIOLLIMXCS
CO CTOPOHbI NIIOAEN, TPAHCMOPT U Tak aanee. Nepudepunyeckme 4acTn ceTyaTku, npea-
CTaBJIEHHbIE NasIo4YKaMm, 0COBEHHO YyBCTBUTENbHBI K cllabomy cBeTy. MNepudepunyeckoe
3peHue nrpaet 60JbLUYI0 POJib B YCIIOBUSAX MOHMXEHHOrO OCBELLEHMS, KOoraa Ha nepBbli
nnaH BbICTYNaeT He NoTPebHOCTb B OCTPOTE LLEHTPAIbHOrO 3peHus, a CNOCOOHOCTb
OpPUEHTUPOBATLCHA B MPOCTPAHCTBE.

[Mepundepnyeckoe 3peHmne xapakTepunuayeTcst BEIMYMHON N0 3PEHUS, TO ECTb MPO-
CTPaHCTBOM, Ha MPOTSXKEHUN KOTOPOIO a3 MOXET pasnnyaTb NpeaMeTbl NPy YCI0BUM,
€CN OH HAaX0AUTCHA B COCTOSIHUM MOJSTHOM HEMOABMXHOCTU, GUKCUPYSA PACMONOXEHHYHO
nepen, rma3oM Touky. [lone 3peHus Kaxaoro rnasa MMeeT OnpeaesieHHbIe rpaHnLbl
ONpenenseTcs rpaHNLEN ONTUYECKON OeATEeNbHOCTM ceTyaTkn. [lone 3peHns nckyc-
CTBEHHO OrpaHnYMBaETCS BbICTYMalOWMMM YaCTAMUN LA — CNIMHKOW HOCA, BEPXHUM
KPaeM rmasHuupl, LWekamu.

HopmanbHble rpaHnLbl NONA 3PEHNS OT LLEHTPANbHOM TOYKM PUKCALMN CReayoLme:
Hapyxy 90 rpagycos, HaBepx 1 Hapyxy 70 rpagycos, HaBepx 50-55 rpagycoBs, HaBepx
BOBHYTPb 60 rpagycoB, BOBHYTPbL 55 rpaaycos, BHM3 1 BOBHYTPb 50 rpagycos, BHU3 65-70
rpagycos, BHM3 1 Hapyxy 90 rpanycos. [Masa, He nepeaBuUrasiCb, MO roOpuU30oHTaIbHOMY
Mepuamary oxsaTbiBaloT 180 rpagycos, a no sepTtukansHomy 120-130 rpagycos. Bos-
MO>XHbI MHOVBUAYasbHbIE KONlebaHNs rpaHunLL, NOAs 3PeHKnst, He NpeBbILaloL e 00bIYHO
5-10 rpagycos.

VccnepnoBaHume nons 3peHnst UMeeT 60bLLIOE 3HAYEHME, TaK Kak MHOrMe 3ab01eBaHus
3pPUTENBLHOIrO aHanM3aTopa 1 LEeHTPaIbHOW HEPBHOW CUCTEMbI COMPOBOXAAKTCS €ro
M3MEHEHMSMU. TakKe N3MEHEHWs NoJIs 3peHUs YacTo SABNSIOTCS PaHHUMM NPU3HaKamm
3aboneBaHns (Hanpumep, rnaykoma, nurMeHTHas AMctTpodus cetyaTkm, 3acCTon 1 He-
BPUT 3PUTENILHOIO HEPBA), MOMOralT onpeaensaTb AMHaMMKy 601e3HEHHOro NpoLecca

1 B psige crydaeB onpenensioT nporHo3 3abonesaHust.
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[ns onpenenexuns 3a6onesaHnii 3puTeNbHbIX HEPBOB W 3PUTENbHBIX NMyTen onpeaens-
0T rPaHNLbI NOJIA 3peHuns Ha LBeTa. KpaiHas nepudepusi cetyaTkn BOCIPUHUMAET TOSIbKO
6esbIii LBET, U B 3TOI 30HE LBETHbIE Pa3apaxuTeny BU4HbI, Kak cepble TOHa 6obLuel nnm
MEHbLLIEN APKOCTN, YTO OOBLACHAETCH OTCYTCTBMEM B 3TUX OTAENax CeT4yaToli 060104KM
konboyek. Mo Mepe NPUBAVXKEHUS K XENTOMY NATHY NOSABASETCS OLLyLeHNe LBETOB:
CUHEro, XenToro, 3aTemM KpacHoro 1 3eneHoro. OuyLieHne nocnenHero LgeTa, cooT-
BETCTBEHHO, UMEET HaMMEHbLLUNE rpaHuLbl. B LeHTpasibHOM YacTn NoNa 3peHns pasnu-

YaloTcsl BCe LiBETA, TO CTb ceTyaTasi 060s104Ka 30eCb Nno-HacTodLWeMy NoanxpomMmaTnyHa.

MpaHULbl NONSA 3peHNa B pasHoe BPeMs AHS, NPy Pa3HOM OCBELLIEHUN 1 Pa3NUYHOM
noroAe MoryT okasaTbCsl HEOANHAKOBbLIMU Y OAHOI0 1 TOr0 Xe YesioBeka. TO CBA3aHO C
PYHKLMOHANBHOM MOBUIBHOCTBIO CeTYaTKM, CBOE0OPa3HbIM HGU3NONOrMYECKUM MPUCTIO-
cobieHneM rnasa K USMeHeHM 0 0CBeLLIeHNS. YyBCTBUTESIbHOCTb CETHaTKMN NOHMXaAETCH
npu yCUIEHHOM OCBELLEHMM 1 NMoBbILAeTCs Npu ocnabneHHoM oceelleHun. OTcloaa
YTPOM 1 BEHEPOM, NPU NACMYPHOI Noroae, To ecTb Npu 6onee cnabom ceeTe, rpaHuLbl
NnoJiA 3peHns LINPe, YeM B NOJAEHb U APKUM CONTHEYHBIN AEHb.

Mo xapakTepy orpaHnyeHns Nons 3peHns onpeaenseTcs nokann3aumsa nopaxkeHus B
TEX U MHbIX OTAENAX 3PUTENBHOI 0 NyTU. VI3MEHeHWs Nons 3peHns MPOSIBASIOTCS B BUAE

CY>XeHu4a ero rpaHuL, nnan B Buae BbiNageHMsd B HEM OTAEJIbHbIX YHaCTKOB.

OrpaHunyeHHbIn AedekT B None 3peHNs Ha3bIBAETCS CKOTOMO (OT FPEYECKOro CioBa
«CKOTOC» — TeMHOTa). B HopManbHOM Mnone 3peHuns Bcerga CywecTBYyeT CKOToMa, MU3-
BeCTHasa noa Ha3BaHUeM Cniernoro, Wi MapnoTTtoBa, NATHA, OTKPbITOro MapI/IOTTOM B
1663 roay.

Pusnosiorndyeckas CKOToma COOTBETCTBYET NMPOEKLMM ANCKA 3PUTESTbHOIO HepBa.
B obnactu gucka 3puTesibHOro HepBa pacnoiaraloTCs TO/IbKO HEPBHbIE BOJIOKHA U OTCYT-
CTBYET CBETOYYBCTBUTESIbHbIV C/IOM CeTyaTkn 1 cocyamctasa obonoyka. Crenoe naTrHo
(prnanonormnyeckass CKOToma) HaxoaMTCs Ha BUCOYHOM CTOPOHE Mons 3peHua. Hannuve
OKOJIOLLEHTPASIbHbIX CKOTOM, B YaCTHOCTW, CKOTOM, YKa3blBalOLLMX Ha NaToNornyeckoe
COCTOSIHNE GU3NONOTMHECKOM CKOTOMbI, ONPEAENIETCS B HaYalbHbIX CTAANSAX rayKOMbl,

npu runepToHn4eckol 6051e3HNn, 3a60os1eBaHUSX 3PUTESNIBHOIO HEPBA U Ap.
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OrpaHunyeHHble AedEeKTbI B NMosie 3PEHUS (CKOTOMbI) MOTYT MOSIBIATLCA MPY 04aroBbIX
nopaxeHnsx CeTHaTKn, 3pUTENbHbLIX NyTel. CKOTOMa MOXET ObiTb 26COJIIOTHOM I OTHO-
cutesibHo. AGCONOTHON CKOTOMA Ha3bIBAETCS, EC/IM HA 3TOM y4acTke 6enble 1 LIBETHbIE
06beKTbl COBCEM He BOocnpuHUMaloTca. OTHOCUTENbHOW OHA Ha3biBaeTCs TOraa, korga
6enblii 06BEKT KaXeTCs TONbKO 60see HESICHBIM, TO eCTb 6051ee cepbiM. OTHOCUTENBHO
CKOTOMOW Ha LiBeTa Ha3biBaeTCs Takast Gopma, Mpy KOTOPOW LIBETA B 3TOM MECTE KaXyTCs
MEHEee HaCbILEHHbIMUY, YEM Ha HOPMaJlbHbIX yHacTKax Nnofs 3peHus.

PasnunyaloT mosoxuTenbHyo N oTpuLaTesibHyr CKOTOMbI. [1onoXuUTEeNbHAsA CKO-
ToMa npenctaBnseT coboit nedekT B nNone 3peHus, KOTOPbIi caM 60NbHOM BUOUT B
BUAE TEMHOr0, MHOIA4A OKPALUEHHOrO NATHA, 3aKPbIBAIOLLEr0 YaCTb PACCMaTPMBAEMOrO
ob6bekTa. MNonoXnTenbHbIE CKOTOMbI MOSBASIOTCH 0ObIYHO NMPY MOPAXEHUSAX CETYATKM,
BOCMasIEHMM 3pUTENBbHOrO Hepea. OTpuuaTenbHas ckoToma cama rno cebe 60bHbIM He
BOCMPUHMMAETCS, HO 0OHapYXMBaETCs MNPy CCNeaoBaHnM Kak AedekT B NoJie 3peHnst B
onpeaeneHHbIx yyacTtkax. OTpuuartesnibHble CKOTOMbI Hab4aTCA NPEUMYLLLECTBEHHO
NPV NOPaXeHUM 3pUTESbHBIX MYTENA.

MckntoyeHne cocTaBnsieT MepuaresibHasi CKOTOMa — KPaTKOBPEMEHHbIE NMPUCTYIbI
3aTeMHEHMS 3pPeHUst, 3aMeTHble BOMbHLIM B BUAE 3Ur3aroobpasHbiX JIMHWIA MO nepu-
depun. OHM 3aBUCAT OT PACCTPOMCTBA MO3rOBOr0 KPOBOOOPALLEHNS CNACTUYECKOrO
xapakrepa.

CybObeKkTUBHbIE Xe PacCTPOMCTBA 3PEHUS Pa3fiyHbl B 3aBMCUMOCTU OT XapakTepa
CKOTOMbI — MOJIOXUTENBHOM UK oTpuuaTesibHOM, abCONOTHOM MM OTHOCUTENBHOM, a
rnaBHOE OT ee IoKanm3auum.

Mo pacnonoxeHuio B Nose 3peHNS pa3nuyaloT LeHTpasbHble U nepugepunyeckve
CKOTOMBbI. pu1 BbINageHUN ydacTka nosst 3peHUs, COOTBETCTBYIOLLLETO XENTOMY MSATHY,
TO €CTb MPU LEHTPasbHOM CKOTOME, CUSIbHO CTPAAAET LLeHTPanbHOe 3peHune. MpuymHbl
LLEHTPasbHbIX CKOTOM BECbMa Pa3nyHbI: MOPaXeHNe CETYATKM 1 COCYaUCTON 0060104KM
(ocnoxHeHHas 61M30pYKOCTb, BOCNANNTESNbHBIE U ANCTPODUYECKMNE NBMEHEHUS), Pa3PbIB
1 OTCJIOMKA CeTHaTKM, KPOBOM3NNSHUSA B LLEHTPasIbHOW YaCTX CETUYATKM, MOPaXeHMe nyyka
3pUTENBHOIO HEPBA NPY OTPABIEHMN METUIOBBIM CIIMPTOM, @HTUDPU30OM, CBMHLLOBLIMU

coegnHeHnsaIMn, HUKOTUHOM. LI,eHTpaanaﬂ ckoToma ObiBaeT PaHHUM CMMNTOMOM MHO-
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XXECTBEHHOI0 pacCesiHHOro Ckiepo3a, Npu KOTOPOM MopaxeHne 3puTesnibHOro Hepea
npenwecTBYET NOSABAEHNIO APYIMX MPU3HAKOB 60Ne3HN.

OkonoueHTpanbHble 1 nepndepryeckne CKOTOMbl, HEPEOKO MHOXECTBEHHbLIE, BbI3bl-
BAlOTCS pacCcesiHHbIMM 04aroBbIMU M3MEHEHUSIMU B CETHATOM 1 COCYaNCTON 060s104KaXx,
yalle nNpuv BOCNannUTesNbHbIX MPOLLECCaxX B HUX MW KPOBOUSNUAHUSX B CETYATKY.

Mpn HekoTopbIX 3a060JIEBAHNAX CEeTHaTKN, HaNpUMep NMUrMeHTHOW ancTpodumn, 3a-

6oneBaHNaX LEeHTPasibHOM HEPBHOW CUCTEMbI, PacCTPONCTBax KPOBOOOpALLEHNS B
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roJIOBHOM MO3re, MOXET HabnoaaTeCa KoJbLeBUAHAsA CKOTOMAa, OKPYXatoLlas LeH-
TpanbHbI yHacTok ceTyaTku. Mpu ambonunsx n 3akynopkax o4HOM N3 BETBEN LIEHTPaSb-
HOW apTepun ceT4yaTkn, rmaykome, atpodun 3pmuTesibHOro Hepea MoXeT HabnioaaTbes

CEeKTopoobpa3Has CKOToMa.

CyXXeHust rpaHnL, Nons 3peHnst MoryT 6biTb Pas3nnyHbIMU. XapakTepHbIM ABNSieTCs
TO, Y4TO YeM OnvXke NepepbiB 3PUTENbHBLIX MYTEN K rnagdy, TeM obLmnpHee aedekT B none
3peHund. [lopaxeHne 3puTenbHOro Hepaa (aTpodus ero nocne HegpuTa Uan 3aCTONHOIro
OMCKa) DAaeT KOHLEeHTPUYEeCKue CY)XeHus rnons 3peHns Bo BCEX HanpasneHusax. B 1a-
KENbIX CllyHasx CyXXeHne MOXET LOCTUMHYTb Takmx CTEMNEHENM, 4TO OT BCEro rnoss 3peHuns
OCTaeTCs TONbKO HEOOSLLUOW LIEHTPaSbHbIN y4aCcTOK. [1py 3TOM CTaHOBUTCS OYEHb 3aTPYA-
HUTENBbHOW OPUEHTUPOBKA B NPOCTPAHCTBE, HECMOTPS HAa COXPAHHOCTb LEHTPaNbHOro
3peHus. Takoe rnose 3peHnst NPUHATO HadbiBaTb TPYBOYHbIM. TakXe KOHLEHTPUYecKoe
CY>XEHWe Nnons 3peHus HabnaaeTcs Npy NUrMEHTHON ANCTPOdUM CETHATKN.

3aboneBaHus, nopaxatoLume 6osee BbICOKME OTAES bl 3pUTESIbHBIX NyTen — NePeKpPecT
(Xxmasmy), 3puUTenbHbIA TPAKT, NOAKOPKOBbLIE 0OPa30BaHNS, COOTBETCTBYIOLLINE YHACTKN
KOPBbI 3aTbIJIOYHbIX JOJIEN, COMPOBOXAAITCHA XapakTepPHbIMU USMEHEHUAMMU MOJIS 3PEHUS
B BUAE BbINaAEeHNS €ro NOSI0BUHbI, TO 9TO remuaHorncus. ECnv nopaxeHune 3axsaTbiBaeT
HE BECb 3PUTENbHbIN TPAKT, & 4aCTb €ro, Hanpumep, NOJIOBMHY, TO BbINaAaET He NOJI0BUHA,
a TONbKO YeTBEPTb MO 3PEHMS HA KaXA0M a3y, Toraa 'y 601bHOro kBagpaHTHasi re-
mMuaHoricusi. Cy>keHns Nons 3peHNS HENPaBUIbHON GOPMbl OTMEYAIDTCHA NPU OTCNONKE

ceT4yaTor 060104KM.

KOHLeHTprnyeckoe cyxXxeHue nosisi 3peHusi PasHor CTeNeHu
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FomMOHMHasi remuvaHoricusi KBagpaHTHasi roMOHUMHasi reMu1aHorncusl

LiBeToowyyujeHne BO3MOXHO 61arogaps TOMy, YTO CBET SABNIIETCS aAeKBaTHbIM pa3-
LpaxnTenem rnasa, Bbi3bIBAIOLLMM TO UM MHOE 3pUTENbHOE oLtyLieHme. OpraH 3peHus
YenoBeka OLYLLAET KaK CBET aN1eKTPOMarHnTHbIe BOJHbI gnavHon oT 380 go 760 MmK, TO
€CTb B Npefesnax 04eHb HEOOMbLLOro y4acTka 3HEPreTU4Yeckoro crnekTpa.

Mpy cymmMapHOM paBHO3HEPreTUYECKOM BO3AENCTBUN HA 123 BCEX CBETOBbIX BOJIH
BUAMMOrO y4acTKa CnekTpa (CONHEYHbIN CBET, PACCESAHHbI AHEBHOW CBET) BO3HMKAET
owtyuieHne 6enoro ugeta. Ecnu Ha rna3 gencTByOT HEKOTOPbLIE U3 CBETOBLIX BOJIH U
BCE, HO B IPYrOM COOTHOLUEHNN X UHTEHCUBHOCTEN, YEM B COTHEYHOM CMEKTPE, MOSBASA-
€TCS OLLYLLEeHNE PA3/INYHbIX LIBETOB — IMOJIMXPOMAaTUYECKOe 3peHne, LBETOOLLYLLIEHVE.

Bce BuavmMble HaMU NpeaMeThl, MPo3payHbIe UM HeNpo3payHble, UMEKOT onpeaeseH-
HbI UBET. LIBET Nnpo3pavyHOoro nam noaynpo3payHoro tena (HanpmumMep, ctekna) 3aBucuT
OT TOro, Kakom no CnekTpasbHOMY COCTaBy CBET NMPOXOOUT Yepes Hero, 1 Kakme ny4m
CMNeKTpa aTo TENO NOrNoLLaeT (HanpMmep, KpacHbIe CTek1a NornoLLaioT B 60bLUel Mepe
CUIHME U 3eJIEHbIE Y4 1 MPOMYCKalOT KPACHbIE).

LIBeT HEMpPO3pay4yHOro Tena 3aBUCUT OT TOr0, Kakme no CnekTpanbHOMY COCTaBy y4un
cBeTa NnajaloT Ha Hero, Kakme 13 aTux Jiyder 1M nNornoLwatTcs, a Kakme oTpaxatroTcs U
nonazatoT B rMas. Ecnu mbl paccmaTpuBaem KpacHyo po3dy, TO, O4EBUAHO, YTO IENECTKU
PO3bl NOMOLWAKT CUHE-3ENEHBIE JTyYN 1 OTPAXAIOT KPACHbIE.

Bcsa BuavmMas 4acTb 3n1eKTpOMarHUTHbIX BOJIH CO34a€eT LIBETOBYIO raMMy C MOCTENEH-
HbIM NepPexoaoM OT KPaCHOro 40 GUONETOBOr0 — LIBETOBOM CNEKTP. ATOT CMEKTP COCTOUT
M3 CEMU LIBETOB — KPACHOI0, OPaHXEBOro, XEeNTOro, 3e/eHoro, rofnyboro, CUHEro u
dunoneToBoro. 3a kpacHoi YacTbto cnekTpa (780 MMK) nayT nHdpakpacHsie ny4m. OHn

pPacnpOCTPaHAIOTCA O4YE€Hb OANIEKO U UMEIOT BblpaXkeHHOe TernsoBoe aencreme. Takas
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TOMOHUMHasi reMuaHorcusi C COXPaHeHNeM LLeHTParbHOro 3PeHus

orpaHuyeHHasi cnocobHOCTb BUAEHMS [Tla3a MMeeT BaxkKHbI Gronornyeckunii cmblcn. Ecnm
Obl rna3 Buaen atu 6onee ANMHHbIE Ny4n, OH Obl OLLYLLIA TEMIOBLIE N3TYYEHUS CBOMX
CcOoBCTBEHHbIX 000/104€EK Kak CBET. [lanee, OT KpaCHOW rpaHunLbl CrekTpa MOXHO Henpe-
PbLIBHO UATW A0 NpakTuieckon 6€CKOHEeYHOCTU paamnoTenerpadHbIX BOSH.

3a puroneToBoli rpaHuLel cnekTpa (380 MMK) HaXOAATCS HEBUONMbIE YNLTPAKOPOTKME
yneTpaduroneToBslie ydn. Mix oOHapyXuBatoT 1Mb60 noTeMHeHneM GpoTonnacTUHKM, nmbo

NosiIBNIEHNEM JIIOMUHECLEHLMM (CBeYEHMS1). OHM MayT faneko B 0651acTb KOPOTKMX BOJIH
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(oo 10 mmK), a nanee nayt ny4n PeHTreHa, obnagarolime BCEMU CBOMCTBaAMU CBETOBbIX
nyyeri (ot 10 20 0,1 MmK). 3a HAMK CneayoT raMMa-y4u, UCMyckaeMble pagnem v Apyrumm
paamoakTnBHbIMY BelLlecTBaMm. OHM MPaKTUYECKN TakKe HE UMEIOT FrPaHuLL.

Bce upeTa MoryT ObITb pa3aeneHbl Ha axpomarTudeckue (Oenbie, cepble, HePHbIE) U
XpomaTtudeckue (BCe LIBETA CNeKTpa — KPacHbIN, CUHWUI, XENTLIA 1 4pP.).

YenoBeyeckuii rma3d MoxeT pasnuyaTb 40 300 OTTEHKOB axpoMaTMYeCKOro LBeTa oT
©enoro A0 YEPHOro 1 AeCATKU ThICAY XPOMaTUYECKMX LIBETOB B PA3/INYHbLIX COHYETAHUSX.
KonnyecTBO LIBETHbIX OTTEHKOB, BOCMPUHMMAEMBbIX I1a30M, O4eHb BeNMKo. O6 aToM
CBUAETENbCTBYET BOCMPUHUMAEMasa HamMu Npupoaa, NPon3BeneHNs Xya40XKHUKOB N30-
Opa3nTenbHOro NCKYCCTBa. TONbKO B COTHEYHOM CMEKTPE HacHUTbIBaeTcs 6onee COTHU
OTTEHKOB, NPeACTaBNAOLWMX NEePexobl OT OAHOMO LBETa K APYroMy.

Kaxapii LBET XxapakTepusyeTcs TpemMsi OCHOBHbIMUW NPU3HAKaMU: TOHOM, APKOCTbIO
M HACbILLLEHHOCTbIO.

LIBETOBOM TOH xapakTepusyeTcs OAJIMHOM BOJIHbI YACTOrO CreKTpasibHOro LBeTa, C
KOTOPbIM M3MEPSEMBIN LIBET HAaNMboee CXoxX. DTO KAYeCTBO LBeTa, KoTopoe Mbl 060-
3Ha4YaeM cloBaMu KpacHbIN, ronyoboin, XXenTblii 1 Tak ganee.

OuyLlieHre SpKOCTU TECHO CBA3AHO C SHEepPrunen CBEToBbIX y4eit. 51 HOpManbHOro
4esI0BEYECKOro rnasa camoe sipkoe MeCcTO CMEKTPA NIEXUT B XENTOM LiBeTe cnekTpa (Co-
OTBETCTBYET AJINHE BOJIHbI 580 MMK).

HacbileHHOCTb LLBETA YKa3bIBAET HA CTENEHb Pa3BeaeHNs ero 6enbiM LLBETOM.

LIBeTOBbIE OLLYLLEHNS BbI3bIBAOTCS HE TOJIbKO MOHOXPOMATUYECKMM (O4HOLLBETHbLIM)
JIly4OM C OnpeaeneHHom OJIMHOM BOJIHbI, HO M COBOKYMHOCTbIO JIy4eN C onpeneneHHom
OSIMHOM BOJIH, NOAYMHEHHOM 3aKOHaM ONTUYECKOro cMmelleHuns uBeToB. Kaxaomy oc-
HOBHOMY LiBETY COOTBETCTBYET AOMOSIHUTENbHbIN, OT CMELLEHMS C KOTOPbLIM NoJly4aeTcs
Oenblil (axpomMaTmnyecknii) uBeT. lNapbl 4OMOMHUTENbHBIX LLBETOB JIEXaT B ANAMETPASIbHO
NPOTUBOMONOXHbIX TOYKAX CNEKTPA: KPACHbIN 1 3eN1EHbIN, OPaHXEBLIN 1 rONy60i, CUHWIA
nxenTbli. CMeLLeHVe LBETOB CNEKTPA, PACMONOXEHHbIX 6IM3KO0 APYr K APYTY, AAET OLLy-
LLleHe HOBOr0 XpOMaTMyecKoro LBeTa. Hanpumep, OT CMEeLLeHNs KPACHOMO C XeNTbIM

MoJsly4aeTCs OPaHXeBbIN LIBET, CUHEr0 C 3e/1eHbIM — roJlyoo.
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LiBeTooLyleHne aBnsgeTca QyHKLUMEN XenToro NnatHa. bavxanwumne K Xxentomy naTHy
Yy4aCTKM CEeTHaTKM XOTS M BOCMPUHUMAIOT LBETA, HO 3Ha4YMTesIbHO crnabee, a nepudepu-
yeckas 30Ha ceT4aTKu axpomMaTmyHa.

BonbLuoe 3Ha4YeHre B BOCNPUSTUN LBETOB MMEET U COCTOSIHUE LLEHTPasIbHON HEPBHOM
CUCTEMbI. 3HAYEHNE ee NOATBEPXKAAETCS USMEHEHNEM DYHKLIMOHANTbHOW yCTONYMBOCTHU
LLBETOBOr0 3peHMS Nog, BAnsiHneM hapmMakoiorMyecknx CpeacTs, BO30YXAaoLwmx 1nm
TOPMOSSALLMX OAEATENIbHOCTb LEHTPaNIbHOM HEPBHOW CUCTEMBI (OpOM, KOPEUH 1 Op.).
LiBeTHOE 3peHne MOXET MEHATLCHA MO BIISHUEM Pa3fINYHbIX Pa3apaxnTenei: ciyxo-
BbIX, 0OOHATENbHbIX, BKYCOBLIX, TEMIOBbLIX 1 Tak Aanee. LipeTtoBocnpusTue 3aBUCUT 1 OT
COCTOSIHWUS BEreTaTUBHOM HEPBHOM CUCTEMBI.

LiBeToouylieHne CHMXaeTca oT HepocTatka kucnopoga. OTmMevyeHo NpPoTUBOMNO-
JNIOXKHOE BANSHME MOMOXMUTENbHbBIX U OTPULATESNbHBIX 9MOLMIA Ha YYBCTBUTENIbHOCTb K

KpacHOMY 1 3e/1eHOMY LiBETaM.

OuyeHb JaBHO yCTaHOB/IEHA TPUXPOMATUYHOCTL 3peHuns. CmelrBasa mexay coboii
B M3BECTHbIX OTHOLLUEHMAX TPU OCHOBHbIX LIBETA — KPACHLIN, 3€NEeHbI 1 GUONETOBbLIN,
MOXHO MONY4nTb BECh PSAJ, LIBETOBbIX OLLyLLeHnI. O4HAaKo Npuv BbinageHWUM BOCNPUATUS
0OHOro 13 LIBETOB, CTPaZaloT BCE OCTaslbHblE LBeTa. ITO CBA3AHO C TEM, YTO KaxXabln
KOMMOHEHT, Byayyn cneundunyeH Ana ogHOro uBeTa, BMECTe C TeM pasgpaxaeTcs v
OCTasnbHbIMU LIBETAMU, HO B MEHBbLLIEV CTEMEHU, TO ECTh KaX bl LIBET 06pasyeTcs Bcemm
TPEMSI KOMNOHEHTAMM.

CnocoBHOCTb pasnmyatb TPU OCHOBHbIE LiBETA HA3bIBAETCSH HOPMaJlbHOW TPUXPO-
Ma3ueii. PaccTpolicTBa LIBETOBOIro 3peHus ObIBAOT BPOXAEHHbIE 1 MPUOOPETEHHbIE.
BpoxaeHHble aHOManum LBETOBOIO 3pEHNS M3BECTHbI C JaBHUX NOp. Bnepebie ToO4YHOE
onucaHme Ux caenaHo aHMmuncknm euankom JanstoHom (1798).

OTCyTCTBME BOCNPUATUS BCEX LIBETOB — NOJIHAS LIBETOBAS CNENOTA — axpomMasns —
BCTpeYaeTCs KpanHe peako. [Npun Hen BCe LBeTa OAMHAKOBbI M OTANYAIOTCA APYr OT Apyra
TOJIbKO SIPKOCTbIO. MUp KaxeTcsl, kak Ha YepHo-6enor poTorpadun, cepbim. CnekTp
LIBETOB BMOEH B BUAE OAHOLBETHOM CEpOoi Nosiockl C Hanbonee CBETNION Nos0Ccon, co-

OTBETCTBYIOLLEN XENTOW YacTn cnekTpa. lNMonHasa uBeToBas cnenota ConpoBOXOaeTCs
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OPYrMU TSXENbIMN N3MEHEHUSIMU CO CTOPOHbI OpraHa 3peHunst 1 NPosIBNSETCS KakK Ha-
CNneacTBeHHoe 3aboneBaHue.

YacTuyHas LBeTOBas crenoTta BCTpeyYaeTcs yawe y MyX4uH (8%) n 3Ha4nTenbHO
pexe yxeHuwuH (0o 0,4%). 3aknioyaeTcs OHa B MOJSIHOM BbINaaeHWUM BOCAPUSATUS 0OHOMO
LIBETOBOI0 KOMIMOHEHTA U3 TPEX N HA3bIBAETCS Auxpoma3auei. [Jixpomasuns ObiBaeT Tpex
BMOOB: NPW BblINaAeHWUM KPaCHOr0 KOMIMOHEHTA — NPOTaHOMNUSA, MPW BbiNageHNN 3€1EeHOro
— gentepaHonus, nNpu BeinageHn GUoneToBoro — TPUTaHOMUS.

Kpome cnenoTbl Ha uBeTa, BCTpeyaeTcs Takxke cnabocTb LBETOBOro YyBCTBA —
aHomasnbHasa Tpuxpomasusi. OcnabneHre BOCNpUATMA KPAaCHOMo LBeTa Ha3biBaeTCs
npoTaHoManuemn, 3efeHoro — gentepaHoMmanmen n GnoneToBoro — TpUTaHoOManmnen.
Mpu aHOManbHON TPUXpoMasun TpebyeTcs ropasao 6onblNiA yron 3peHns (6onbLune
pa3mMepbl) paccMaTpuBaemMoro 06bLekTa, 60sbLUas HACILLLEHHOCTb LIBETA Y 3HAYUTENIBHO
60sblUe BPEMEHU, HEXENN MPU HOPMANBHOM TPUXPOMa3nK, AN onpeaeneHns ueeTa.
Kpome Toro, ons cTpagatoLLmx AaHHOM aHOMaIMEN XapaKTePHO MOBbILLEHHOE OLLyLLIeHNe
KOHTPACTOB OKpPaLUEHHbIX MPegMeTOB.

Takke BO3MOXHa NpnobpeTeHHas LBeToBas cienoTa BCAeACTBME NaTONOrMYeCKmX
N3MeHeHMI B 061aCTW XENTOro NATHA, 3pUTESIbHOr0 HEPBA, 3a001eBaHNN LEHTPAIIbHOW

HEPBHOW CUCTEMBI (HANPUMEP, PACCESHHbIN CKNEepPOo3).

BuHOKynsipHOe 3peHue — 3peHune AByMs rmas3amu — NpeacTaBnseT cobori cnocob-
HOCTb 3PUTENBHOMO aHaNM3aTopa YenoBeka ONPeaENsiTb TPDETbE NU3MEPEHME, TENIECHOCTb,
CTEPEeOCKONMYHOCTb NPEeAMETOB OKPYXaloLero Hac Mupa, onpenensaTb PacCcTosHue
MeXay npeameTamMu.

Kaxnplli rnas npeacTtasnsieT co60ii cCaMOCTOSATE bHbIV B QYHKLMOHaNIbHOM OTHOLLIE-
HUM opraH n obecneymBaeT BOCNpUATNE CBETA, TOHKOE pacrno3dHaBaHne GopMbl (LEeH-
TpasbHOE 3PEHNE) N OPUEHTALMIO B NPOCTPAHCTBE (Mnosie 3peHnd). [Npn MOHOKYISPHOM
3peHuu (0AHMM rMa3oM) OPUEHTALMSA B MPOCTPAHCTBE OrpaHMyeHa 1 aet BO3SMOXHOCTb
BUOETb, HO HESICHO, NpeaMeThl, pacrnonaralLlmecs cnpasa, Cinesa, CBepxy U CHU3y OT
dunkcnpyemoro oobekTa. B aTom cniyyae rmybuHHOE 3peHune, onpeaeneHme pacCTosaHNS

Mexay npeaMeTamMu 3aTPYAHEHbI, B OT/IMYME OT BOSMOXHOCTEN BUHOKYNIIPHOMO 3PEHUS.
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BuHoKynapHoe 3peHne co3aaeT v Apyrve 3Ha4mTe bHble NPENMYLLECTBA 3PUTESNIbBHOMY
aHanua3aTtopy. PaclumpseTcs nose 3peHust B ropu3oHTanbHOM HanpasneHnn o 180 rpa-
DyCOB (MOJIYOKPYXXHOCTb), 3pUTENbHbIE 06Pa3bl, MOJlyYEHHbIE OT ABYX [Na3, ApYe N YeTye
BCNIEACTBME CyMMaLMM pasapaxeHuin (0CTpoTa 3peHna nosbiwaetcs). Mpu nomouwm
OUHOKYNSAPHOro 3peHuns Yenoek obnagaet 6osiee pa3BUTbIM [FTA30MEPOM.

BuHOKynapHOe 3peHue YenoBeka npeacTaBnseT coboin Ype3dBblHanHO CIIOXHbIN, TOH-
KNI YCNOBHO-PedNeKTOPHbIN KOMMEKC, KOTOPbLIV Pas3BMBAETCHA, COBEPLLUEHCTBYETCS U
M3MEHSAETCH B TEYEHME BCEN XN3HN YeNoBeKa.

McTopuyeckm GBUHOKYNSIPHOE 3pEHME Pa3BUIIOCh NO3XE BCEX DYHKLMIA 1, B UCTUHHON
ero ¢opme, OHO CBONCTBEHHO TOJIbKO HYENTOBEKY. B ero oopmMmpoBaHum peLlatoLLyo posib
urpaet Tpya, pasBuTue pedun, NMCbMEHHOCTb, COBEPLLEHCTBOBaHME NPOLECCOB Tpyaa,
TO €CTb AEATENbHOCTb BbICLUMX OTAEJI0B LLEHTPAJIbHON HEPBHOWM CUCTEMbI. AeKBaTHOE
BOCMPUATUE pPeasibHOrO BHELLHENO MUPA, OPUEHTALUMUS B 9TOM MUPE, HaKOMJeHne 3pun-
TeNbHON MHOPMaLMM O HEM OCYLLECTBNAIOTCA B KOPE rOJIOBHOIO MO3ra 1 He TOJIbKO B
COOCTBEHHO «3pUTENbHBIX 30Hax». BUHOKYNAPHOE 3peHne CBA3aHO CO BCEMU OpraHamu
YYBCTB, C TAKTUJIbHbIMU, CITYXOBbIMU 1 OOOHATENBHLIMW 30HaMM KOPbI FOJIOBHOIO MO3ra.

OrpomHyio poJsib B pasBuTuv GyHKLMM BUHOKYISIPHOI O 3PEHUS UrpaeT MHAMBUAYasb-
HbI OMbIT. MNpu poxaeHn pebeHka y HEro MMeeTCs aHaTOMUYECKas OCHOBA AJ151 Pa3BUTUS
OUHOKYNSPHOrO 3PEHUST — aHATOMMYECKas CUMMETPUS 06enx «NoIOBUH» 3PUTESTbLHOIO
aHanusartopa OT ceT4aTku A0 KJIETOK KOPKOBOro OTaena 3puUTeSIbHOro aHanmMaaropa.
Dur3nonorniyecknin xxe MexaHnam OGMHOKYNSIPHOIO 3PEHUS NPU POXOEHUN OTCYTCTBYET.
HecmoTps Ha TO, 4TO rna3a HOBOPOXAEHHOro pednekTopHo obpallaloTcs B CTOPOHY
APKOro pasapaxuTensl, ABUXEHUS UX eLle NOJSIHOCTbI0 pa3obuleHsl. Jnwwb B BO3pacTe
5-6 Hepenb ycTaHaBAMBaeTCs nepeas GUHOKYNSPHAs CBSA3b B 3aTbIIOYHbIX J0NISIX KOPbI
60NbLWNX NONYLIAPUIA, MOSABASIOTCA NapannefbHble ABMXeHns B3opa. K Tpem mecsiuam
pebeHOK NPOCNEeXNBAET B3MSAA0M MENKNIA ABUXYLLIMACS OOBEKT — ABVMXXEHUS a3 nepe-
CTaloT ObITh TONBKO PEDIEKTOPHBIMU U CTAHOBSATCS CO3HATENbHLIMU, HO JINLLIL K UCXOAY
LLIECTOr0 MecsiLa X13HN OBUXEHWS 1123 B CTOPOHY 0O6bEKTa CTAHOBSATCS BMOJIHE TOYHbIMM.
B aTOM BO3pacTe NosiBAseTCs KOHBEPreHLums (CnoCoOHOCTb CBOANTL Masa), MosIBNsSeTCs

BO3MOXHOCTb TOYHOM CbVIKcaLI,VII/I ABNXYLLeroca npeamMmeTa npu npaBsnjibHOM ceBeaeHnm
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3puTenNbHbIX Ocen. B 6 MecsileB co3aaeTcst OCHOBHOM pednekTOPHbIN MexaHn3mM OMHO-
KYNSIPHOIO 3peHust — pedyIekc CNSHUS ABYX M300paxeHnin B 0aHO. BO3MOXHOCTL cTepe-
OCKOMMYEeCKOro 3peHns, onpeaeneHnsa pacctoaHua mexay npegmetamn GopmMmpyeTcs
y pebeHka ToNbko K 6—8 rogam XnsHu.

[ns ocywecTBneHnst GUHOKYIIPHOO 3PEHUS HEOOXOAMM €ELLE PsiJ, aHATOMUYECKNX
1 GU3NO0N0rMYeCKmX yCcnoBuii. Mmasa foMKHb UMETb LOCTAaTOYHO BbICOKYIO OCTPOTY LieH-
TPaNbHOrO 3peHuns (He Hxe, YeM 0,4 Ha Kaxaplii rmad). [oM1MMO AOCTaTOYHO BbICOKOW
OCTPOTbI 3PEHMS, HEOOXOAMMbI MPABUJILHOE aCCOLMMPOBAHHOE ABUXEHWE IMa3HbIX A6/10K
B HanpasfieHn GUKCUMpyemMoro npeameTa, napannesibHoe NofoXeHne 3pUTeNbHbIX OCEN
060ux rnas npv 3peHnn BAOJb N KOHBEPrEHLMS 3PUTENbHBLIX OCEN NpY paccMaTpuBaHumn
6113KMX NPEeAMETOB U1 B3IJIsiAe Ha OHY TOUKY. Bce 910 focTuraeTcs npaBusibHo paboToi
HEepPBHO-MbILLEYHOro annapaTta rnasa — 12 rmasonsuratesnbHbIX MbllL, 060umx rnas. Pery-
NATOPOM MbILLIEYHOr0 PaBHOBECUS ABNSETCS LLeHTPaibHas HEPBHaAdA CMCTEMA (CUrHan Ha
NOAKOPKOBbIE A4pa rnasoaBuraTesibHbiX HEPBOB), @ CTUMYJIOM TakoM NOCTOSAHHOW pery-
NAUMN CTENEHN HAMPSKEHNS KAXKA0M MbLLLLbI — HEOOXOANMMOCTb CUSHUS U306paxeHuin
060MX N33 B LLEHTPasbHbIX IMKax CeTHaTKu.

OnvHoYHOE N306paxeHne paccMaTprMBaeMoro ABYMS rfla3aMm npeaMeTa noJslyqaeTcs
npwv yCNoBUn NOJy4eHNss N300PAXKEHNSA HA UOEHTUYHBIX, UV KOPPECNOHAUPYIOLLNX,
yyacTkax cetyaTtku. Torga nsobpaxeHus OyaoyT NpaBuibHO NPOELMpPOBaTLCS Ha COOT-
BETCTBYIOLLME YHACTKM 3aTbIJIOYHbIX MOJIEV KOPbI FOSIOBHOrO M0O3ra, 1 n3obpaxeHuns ot
OBYX rnaa 6yayT BOCNPUHUMATBLCS Kak 0fHO. KoppecnoHaMpyoLLMe TOYKM CETHATOK — 3TO,
npexae BCEro, LeHTpasibHble MKW CETHaTOK 1, KDOME TOro, TOUYKM, PACMOSIOXKEHHbIE B
060uix rmasax, B 04UHAKOBbIX MEPUAMAHAX 1 Ha OAMHAKOBOM PACCTOSHNW OT LLEEHTPasIbHbIX
AMOK. [1151 Cy>XXAEHNS O TOM, Kak1e TOYKM CETYATKM ABASIOTCH MOEHTUYHBIMU, HAO,0 Npea-
cTaBUTb cebe, 4TO 06a rMasa cOBVHYIMCH Ha cepeaurHy nba, kak y uyknona. Toraa kpanHss
BHYTPEHHSS TOYKa NIEBOr0 rnasa CoBNageT C KpamHen Hapy>XHOM TOYKOM NPaBoro rnasa,
a KpanHsasa Hapy>XHas To4Ka JIEBOrO rnasa — C KparHe BHYTPEHHEN TO4KOM npasoro. No-
KPbIBAIOLLME APYr APYra TOYKM CETYATKN M €CTb UAEHTUYHBIE NI COOTBETCTBYIOLLME TOYKN.

HenpeHTnYHbIE TOUKM CEeTYaATKU NPEACTABASIOT COO0M HApPYXHbIE NN BHYTPEHHUE

MOSIOBUHbBI CETHATOK 060UX a3, ATU TOYKMU HE UAEHTUYHbI MO PacnonoxeHum, He Kop-

37



FAA3HUK

PECNOHANPYIOT OOHWN N TE Xe U300paxeHusl, OHN AucnapaTHbl (HECPABHUMbI, HECO-
namepumsl). N306paxeHuns oT aucnapaTHbIX TOYEK NepenalTCs B PasfivyHble yHacTKu
KOPbI FOJIOBHOMO MO3ra 1 NPoeuvpyloTCs B Pa3finyHble TOYKU NPOCTPaHCTBA, TO eCTb
BOCMPUHUMAIOTCS Kak ABe pasfinyHble TOYKN — BO3HUKAET ABOeHue. Hanpumep, npu
napasnuye OTBOASLLEN MbILLLLbI TEBOrO rMa3a OCb rMa3Horo sboka cMmellaeTcs, napan-
NENbHOCTb 3PUTEJbHBIX OCe 060MxX rMas HapyLuaeTcs. B pesynsrate CBETOBbIE Ny4un OT
OKPY>XaIoLLMX NPeaMeTOB NafatloT B Pa3HbIX rna3ax Ha AncnapaTHble OTHOCUTENbHO APy
Apyra y4acTku, 1 IPOeuvpyloTCs KaXabIM Ma3oM COOTBETCTBEHHO B padHble TOYKM MPO-
CTpaHCTBa — BO3HMKAET ABOEHME NPESMETOB.

Camoe BaxHOe, YTO JaeT YeNnoBeKy OMHOKYNSPHOE 3peHne — 3TO BO3MOXHOCTb CTe-
PEOCKONMMYECKOr0 3PEHNS, BOSMOXHOCTb BUAETb OKPY>XAIOLLMIA MUP B TPEX USMEPEHUSIX,
onpenensitb PpaccTosiHMe MexXay npeamMeTamMu, BOCNPUHUMATL ryOuHY, TENECHOCTb
OoKpy>XatoLLero mvpa. B ocHoBe CTepeOCKONUYHOCTY 1 ONPeaeNeHnst PACCTOSHUS MeXay
npegMeTamMu NnexuT ¢pusnonorndeckoe gBoeHue. Bocnpusatme TpeTbero n3aMepeHus,
rny6uHbI, PACCTOSIHNS BO3MOXHO B pe3yJfibTaTte TOro, 4To M306paxeHus nosyyatTcs B
HEVOEHTUYHbIX, ANCNapaTHbIX TOYKaxX, CUMMETPUYHO PACMOJIOKEHHbLIX OTHOCUTENBHO
XEeNTOro nsTHa, 4To 1 gaeTt duaunonornyeckoe AoeHne. N13obpaxeHrs npegMeToB, Ha-
XOOSALWMXCS BHE (PUKCUPYEMOrO LIEHTPasIbHbIM 3PEHNEM, HE BKJIOHAOTCS pefibedHO B
3pUTENbHbIN 06pas, Tak Kak HAXoAATCA Ha NepudepryecKnX yHacTkax ceT4aTon 060104KN,
HO B TOXE BPEMS 3TW ABOSILLMECS N300PaKeHUs CryaT OpUEeHTUPaMU OJ1s1 ONpeaeneHns
MECTOMOJIOXEHMS NPEAMETOB B NPOCTPAHCTBE. OTO ABOEHNE HE BOCMNPUHMMAETCY, a
ABNSIETCA ykasaTenemM NpoCTPaHCTBEHHOrO NONoXeHns obbekTa 6narogaps yCiIoBHO-
pednekTopHOMY MexaHn3My, BbiIpaBoTaHHOMY C CaMOro Havana 3puTesibHOW OpueHTa-
umm pebeHka B OkpyxatoLem Mupe. HelTpanusaums 1 TpakToBka Gr3nonornyeckoro
OBOEHUS, kak 1 GOPMUPOBaHNE BCEN COBOKYMHOCTU «3PUTENbHbLIX HanpaBieHNin» (4To
COCTaBNsEeT B LLe/IOM OUHOKYIIPHOE 3pEHME YENIOBEKA), COBEPLLAETCH B KOPE rOJIOBHOIO
Mo3ra. TPeHNPOBKA, XXM3HEHHBbI OMNbIT MPUBOANAT K TOMY, 4TO 06pasyeTcs CBA3b MexXay
dUKCUpyembiM, paccmMaTprvBaeMbIiM NPEAMETOM U NMpeaMeTamMu, nexatummm éamxe m
nanblie. Prsnonornyeckoe ABOEHNE akTMBHO TOPMO3UTCS, Kak bl MTHOPUPYETCS, noaa-

BnsieTcst. OHO He MeLLaeT 3PEeHMIO, HO AAET B KOPY CUIrHasIbl O PacrnosioXeHn NpeameToB,
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6onee 6nM3KMX UM Bonee yaaneHHbIX OT TOYKM pukcaummn, NO3STOMY OHO Ha3blBaeTCH
bGU3N0NOrNYecKnM.

DyHKUMA CTEePEeOoCKONUYECKOro 3peHNs CBOMCTBEHHA NMLLb OMHOKYNSIPHOMY 3PEHMIO.
OOHaKo 1 4enoBEK C OHVM MMa30M He NNLLIEH MPOCTPaHCTBEHHOI O, MYOUHHOIO 3peHs.
Ho oHO paetcs emy CNoXHbIM NyTeEM. 34EChb UrPaeT Posib TPEHUPOBKA, HAKOMIEHNE B
pesynbTaTe onbiTa NpeacTaBeHnin o BenndnHe n dopme npegMeToB. BoamoxHa oLieHka
paccTosiHMA 0 NpeaMeTa B 3aBMCUMOCTU OT BEJIYMHbLI ero n3obpaxeHust Ha ceTyaTon
obosnouke. Ecnnnpeamer, o BeNnYnMHe KOTOPOro Yy 0AHOMIa30r0 YesioBeka eCTb MPUBbLIYHOE
npeacTtasneHne, ob6pasosas Ha ceTyaTke n3obpaxeHne MeHblle 00bIYHOI0, TO YesloBeK
[lenaeT eCTeCTBEHHbI BbIBOA, 4TO HAO0AaeMbIV NpeaMeT OTOABUHYICS BAasb. MimeioT
3Ha4YeHne NocTosiHHOe HabnaeHVe 3a TeHAMN, 0TOPacbiBaeMbIMU NMpeaMeTamMin, 1 Ux
M3MEHEHMSMW, CTeneHb NapannakTM4eckoro CMeLeHns NpeamMeToB, HaxoasaLWNXCsa Ha
pPasnNYHbIX PACCTOSAHUAX OT rNasa, BO3HUKAOLLEro Npu ABUXEHUN rnasa 1 rofiosbl. Takxe
WrpatoT PoJib JIMHEHAs 1 BO34yLUHas NepCcrneKTMBa, HaCTUYHOE «HaoXeHne» 6nmanexa-
LWKMX NpeameToB Ha 6ornee oTaaneHHble, 6onbluasi OCBELLLEHHOCTb, HACbILEeHHOCTb LiBeTa
M YeTKOCTb Bnmanexaumx npegmeToB. Bocnpusatue TeNeCHOCTU NPU MOHOKYISSIPHOM
3peHNN (OAHUM Na3oM) OOCTUIAETCs TakKe C NMOMOLLLIO HAaNPsXXeHUs akkoMogaumm,
MbILLEYHOro YyBCTBa. BbICTpOTa NepeaBnXKeHns NPeaMeToOB MOXET CIY>XXUTb KpUTEPUEM
ONS CYyXAeHns 06 OTAaNeHHOCTU NPeaMEeTOoB: YeM Bnxe npeaMeT HaxoauTcs OT Hac,
Tem ObiCTpee, Mo HaLLeMy MHEHUIO, OH ABMXeTcs. Tak, B TeYeHMe BCel XU3HN YesioBeka
NMOCTOSIHHO BblpabaTbiBAOTCSl HOBbIE 3PUTENIbHbIE HABbIKWN, KOTOPbLIE COBEPLLEHCTBYIOT U

N3MEHSIOT ANHAMNYECKNA cTepeoTun BOCNpuAaTna NpoCcTpaHCTBA.
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OnTuyeckas cucrema rnasa

OAHO 13 HenpeMeHHbIX YCII0BUIA SICHOM0 3PEeHUs COCTOUT B TOM, 4TOObI M306paxeHne
paccmaTpuBaemMoro npeameTa 6bis10 He MeHbLLE U3BECTHOM BEIMYMHBI M HAXOONNOCH Ha
ceTyaTke B 0651aCTU XXENTOro nsTHa. 3TO YCI0BME OCYLLECTBNSETCS ONTUYECKO CUCTEMO
rnasa, CoCTosLEN U3 psaa NPO3PayHbIX Cpes, (pPorosmua, XUaKkoCTb NePeHEN KaMephl,
XPYCTaNNK 1 CTEKIIOBUOHOE TeNo). MNpo3payHble cpeabl rnasa He TOJIbKO MPOMNyCKaloT Jy4u
cBeTa K ceTyaTon 060J104Ke, HO 1 NpenomMasaioT ux. Kaxaas n3 npo3payHbix Cpes rnasa
obnagaet pa3nuyHbiMu KOapbuumeHTamm npenomneHnsi. Ho rmaBHbIMM NPEOMASIIOLM-
MW cpefamMu rnasa sBAsitoTCs POroBULLa U XPYCTaNMK, MeXAy KOTOPbIMU PacnonioXeHa
panyxHas 060s104ka, OCYLLLECTBASIOLWAsS PoJib Anadparmei.

MpnbnnantTensHo aBe TpeTn obLLero NpeaoMseHns cBeTa NPoOUCXoauT Ha rpaHuLe
BO3yX — POroBuLa, rae CBeT BXoauT B rna3. OcTaBLlyiocsa TpeTb GOKyCcHpytoLen cno-
COBHOCTM peannadyeT xpycTanuvk. [naBHasa 3agaya xpyctanmka o61eryutb Heobxoanumoe
perynupoBaHue GpOKYCMPOBKM Ha 0O bEKTAX, PACMOJIOXKEHHbIX Ha Pa3HbIX PACCTOSHUSAX OT
rnasa. lameHeHne popMbl 3N1aCTUHHOIO CTYAEHUCTOrO XpycTanmka NPoOUCXoauT NyTem
HaTSHXEHUS U 0cnabneHns CyxXoXmnanin M. [nsg 6an3knx 06bekTOB OH CTAHOBUTCS
6onee BbINyKIbIM, @ 4J15 yAaneHHbIX — 6osiee nNnocknm. NameHeHne popmbl XxpycTanmka
OCYLLLECTBASIET COBOKYMHOCTb paAanalibHbIX MbILUL,, OPYrMe COBOKYMHOCTU MblLLEYHbIX
BOJIOKOH N3MEHSAOT ANaMETP 3payka u1, Takum 006pas3om, perynampytoT KONIM4EeCTBO CBETA,
MOCTYMaioLLEero B rnaa.

Jly4m cBeTa, ncxogsauime ot paccMaTpruBaemMoro npegmMeTta, Npoxoas Yyepes ontuye-
CcKue cpenbl [1a3a, NPenoMasaioTCs 1 cobmnpatoTcs BHYTPY Masa B rmaBHOM GOKyce OnTu-
4YeCcKol CMCTEeMBI, rae 1 noJslydaeTcs n3obpaxeHune npegmeta. Ecnu ¢pokyc ontnyeckoi
CUCTeMbl nonagaeT Ha ceTyaTKy B 061aCTV XXENTOoro NATHa, To 3To 06ecneynBaeT ICHoe,
oT4yeTnnBoe (HOKyCHOE) BUAEHME paccMaTpmBaemMoro npegmera.

YyeHune o0 npenomMaeHnn napannenbHbIX iydein cBeTa Npo3payHbiMu cpegamMm rmasa
1 0 NOJIy4eHMM B HEM N306paxkeHU BHELLHEro Mmpa — 370 y4eHue o pegpakymmu. OHO
OCHOBAHO Ha 3akKOHax ONTWUKU, 3aKOHAaX NPEeNoMJIEHNs CBETA.

TepmuH pedpakumnsa (npenomneHmne) — GU3n4eckuin U xapakTepusyeTt cuny npe-

JIOMAEHNS ONTUYECKOMN CUCTEMBbI, BbIPAXEHHYIO B ANONTPUSIX. OnTuyeckas cuctema,
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OnTtnyeckasi cuctema rnasa

F, — nepeaxwii rmasHbivi pokyc; F,— 3aaHuii rmasHbivi pokyc; f, — nepeaHee pokyc-
Hoe paccTosHue; f, - 3aaHee ¢okycHoe pacctosHue; H, u H, — nepeaHss v 3aaHss
raBHbl€ M10CKOCTY; T — nepeaHee BepLINHHOE, T. €. OTCYUTaHHOE OT BEPLUNHbI
POroBuLibl, HOKYCHOE paccTosiHue; . — 3a/iHee BepLUINHHOE POKYCHOE PACCTOSHNE,

KaK yKa3blBanoChb BblllE, — COXHAA CMCTEMA, COCTOSLWAa U3 paga nNpenoMasiowmx
NOBEPXHOCTEN (NepeaHsasi MOBEPXHOCTb POrOBULLbI, MEPEOHAS N 3aHAS MOBEPXHOCTU
xpyctanuka). Aunontpusa (D) — eamnHuLa namepeHns NpenoMsioLLLen Ciilbl ONTUYECKON
cuctembl. OgHa amonTtpus (1,0 D) paBHa cune ABOSIKOBbLIMYKIIOro cTekna (nMH3bl) ¢ Go-
KyCHbIM paccTosiHnem 1 meTp (100 cm). HeM kopoye pokycHOe pacCcTosiHMe, TeM CUJSIbHEE
npenoMaLLLaa cuna InMH3bl, U, HAOBOPOT, YeM crabee NpenomMnsoLAas CUIa JIMH3bI,
TeM oyinHHee ee HGOKYCHOE paccTosiHe. B npakTuyeckor paboTe Hepeako NpuxoamnTcs
NoNb30BaTLCSA ONONTPUNHON CUCTEMON U3MEPEHUs pedpakumm rnasa, O4K0oBbIX CTEKO,
obbema akkomopauuu 1 Tak ganee.

BONbLUIMHCTBO ONTUYECKNX CUCTEM U NINH3 MeeT GOKYCHOE pacCTOsIHNE MeHbLLE 1
MeTpa, NO3TOMY 15 BbIYMCIIEHWS CUJbl TVH3 32 eAUHULY NprHMMatoT He 1 meTp, a 100
cM. Hanpumep, nuH3a ¢ pokycHbIM paccTtossHnemM 20 cm o6nanaeT onTU4eckon CUNo:

100 pasgenutb Ha 20 — nonyuntca 5,0 D. Takxke, 3Hasg ONTUYECKYIO CUITY INH3bI, MOXHO
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BbIHMCINTBL €€ POKYCHOEe paccTosHue. Hanpumep, ecnu ontnyeckasa cmna nH3bl COo-
ctaenseT 10,0 D, To ee dokycHoe pacctosgHme: 100 pasgenutb Ha 10 — nonyuntca 10 cm.

ns onpegeneHns GOKYCHOro paccTosHus, Xxoaa ay4en, NpenoMnsiowen Cuibl 1 T.
. NtoOOWN CNOXHOW ONTUYECKO CUCTEMbI HEOOXOAMMO 3HATb OMTUYECKNE MOCTOSIHHbIE
(KOHCTaHTbI) 3TOW CUCTEMbI: PALANYCbl KOUBU3HbLI NPETOMAAIOLLMX MOBEPXHOCTEN, MNoKa-
3aTenu NPenoMIEHNS CPea 1 PacCTOSHUE X APYr OT Apyra. Ha OCHOBaHWM 3TUX AaHHbIX
MOXHO paccHMTaTh NONIOXEHNE KAapANHANbHbBIX TOYEK, KOTOPLIE M ONPEOENstoT X0, yHen
B ONTUYECKOM cnucTemMe, ee GOKyCHOE pacCcTosiHme. Takmx ToOYEK B C/TIOXKHOW ONTUYECKOMN
CUCTEME LLECTb: ABE MMaBHble, ABE Y3/0Bble U ABe doKycHble. OgHako ¢puamndyeckas
pegpakuyma rnasa, xapakTepmayLaaca oIMHON GOKYCHOro pacCTosHUSA UAN CUAON
npesioMieHNst B AUONTPUSX U HE CBA3aHHAsi C aHAaTOMO-dU3NONOrMYECKMMIN 0COBEH-
HOCTSIMM [M1a3a, He JaeT NpencTaBfeHns O Ka4ecTBe 3puUTenbHOM GyHKUMK rmasa. Ha
npakTKe O4eHb PEAKO NPUXOANTCS UMETb AeSI0 C aOCONMOTHOM NPENOMISIOLLEN CUNOM
rnasa, kak ToJIbko GU3N4eCKo KOHCTAHTOM, MO3TOMY 60JIbLLOI0 3HAYEHMS OHA HE MEET.
B npaktunyeckoi nesatenbHOCTU Hanbosbluee 3HaYeHe No OTHOLLEHUMIO K rnasy nMeeT

BTOPOW BUA, pedpakumnn — KiImHn4Yeckasi peppakums.

KnuHnnyeckas pegpakymsa xapakTtepnsyetTcs noSOXeEHNEM JaNbHENLLEN TOYKMN
SICHOTO 3PEHMUS, TO eCTb MOSIOXEHNEM TOM TOYKM B MPOCTPAHCTBE, M300paxeHne Ko-
TOPO NIOXNTCS B MMady Kak pa3d Ha CeT4yaTke 1 KOTopas, CrnefoBaTesibHO, BUAHA SICHO.
[MonoxeHne aToM TOYKM B MPOCTPAHCTBE ONPenenseT Bua, 1 cteneHb pedpakummn. Tak,
KaQ4yeCTBO 3pUTENIbHOM PYHKUMK (OCTPOTa 3PEHUA) 3aBUCUT OT PACMOIOXKEHNS B a3y
rnaBHoro ¢okyca napasiesnibHbIX Jly4eli CBETa MO OTHOLLEHUIO K ceT4yaTon 06osioukKe.
MapannenbHOCTL Xe NOCTYNalLLMX B r1a3 Ny4eli CBeTa CBsi3aHa C TEM, YTO NnNpu HeEBGOb-
LIMX pa3mepax 3payka ny4yok cBeTa, MPOXOAsLLMIA Yeped Hero 4OCTaTOYHO Y30K U Jy4u
VMIMEIOT OYEHb HE3HAYUTENbHYIO CTEMEHb PACXOXAEHUS, N MPAKTUYECKM VX MOXHO CHUTATb
napanfienbHbIMU (€C/IV OHM UCXOAAT OT MPEAMETOB, PACMONOXEHHbBIX HA PACCTOSIHUM 5-6
MeTpoB 1 6onee OT rnasa).

Ecnun napannenbHbie ny4n, ncxoasiwiye ot npeaMeToB, PACNOIOXKEHHbIX HA PACCTOS-

HUM 5-6 meTpoB 1 6osee OT rnasa, CoOeaNHATCS B rnasy B GOKYC Ha ceTyaToii o6osouke,
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Xoa v pokyc nyqeri 340p0oBOro rnala

TO OCTpPOTa 3pEHUSA TaKOro rnasa HopmasneHas (1,0 1 Beile), a pedpakums — aMMeTpPo-
nunyeckas (0T naT. emmetros — copasmepHas) n obo3HavaeTcs 6yksoii E.

B Takom rnasy cuna onTMYeckom CMCTEMBbI rasa, ee GOKyCHOE pacCTosiHME COOT-
BETCTBYIOT (COpa3MepHbl) nepeaHe-3afHern gavHe rnasa, 1 NOTOMy raBHbIn HOKYC
napanenbHbIX Ty4ei NPUXOANTCS Kak pad Ha ceTyaTky. Takasa copasmepHas pedpakums
obecneynBaeT Hausydlee npucnocobsieHne 3puTenbHOro aHanmaaTopa K BHeLlHel
cpegne. B ammeTponunyeckom rnasy Ha ceTdyaTke cobuparoTcsl napaniesbHbie Nydn, ero
onTnyeckas ycTaHoBKa Ha 6ECKOHEYHOCTb, TO eCTb AasibHelLlas To4YKa ICHOro 3peHnst
nexuT B 6eckoHevyHocTu. MNpn aMmeTponun ocTpoTa 3peHns Bceraa He meHee 1,0.
B61131 ke 3MMEeTPOn XOPOLLO BUAUT C MOMOLLbIO CBOEN akkOMOAALMN — CMOCOOHOCTU
rnasa n3MeHsITb CBOI NMPEeIOMIISIIOLLYIO CUIY AJ151 MPUCTIOCOB1IEHMS 3PEHNS K PA3TIUYHBbIM
paccTosiHuaM. B Mosiogom Bo3pacTe 0651acTb akkoMoaaummn y ammeTpora camast 60sb-
was n nexunT, Hanpumep B 20 neT, mexay 10 cM oT rnasa 1 6eCKOHEYHOCTbIO, MO3TOMY
3MMETPOM HE HY>XAAETCH B KOPPUTMPYIOLLIMX OYKaX, A71S AANN, B TEYEHME BCEN XNIHU.

Mocne 40 nerT, B CBSA3N C yMEHbLLEHMEM aKKOMOAALMOHHOM CNOCOOHOCTM XpyCcTanmka,
3MMETPOMN UCMbITLIBAET 3aTPYAHEHUS NPU YTEHUN 1 paboTe Ha BIN3KOM PaCCTOSIHUN.
Bnuxariwasa Touka 9CHOro 3peHns OTOABUraeTcs OT rnasa — nosiBnseTca npecéuonus.
YnyqwnTe, Npu 3TOM, 3peEHME SMMETPOoNa BOMM3N MOXHO C MOMOLLIO YCUIIMBAIOLLMX
pedpakumto (NpenomMneHme) O4KoB.

Ho Hepeako rmaeHbIN GOKYC NapaniefbHbIX JIyden B rnasy He COBNaaaeT C CeT4aTKON,
pacnonaraetcs nepeg Hel nnm 3a He. OCcTpoTa 3PEHNS TaKMX F1a3 HUXE HOPMasbHON,

NMOTOMY HTO Ha ceT4HaTke |/|306pa>KeH|/|e paccMaTpmBaeMoro npegmeTta nosy4aeTca He
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bOKyCHOe, B BUAe KPyroB CBeETOpaccesaHus. Takme rnasa MMeloT HECOPa3MEPHYIO — aMm-
MeTpornunyeckyro pedpakumio.

CyliecTByeT [Ba BMaa HECOpPa3MePHO aMMEeTPONnYeckoin pedpakummn: 6samsopy-
KOCTb N a/IbHO30PKOCTb.

bnunsopykocTtb (MyUonusi) — HecopasmepHas, CUbLHO NpenomMaAoLLan pedpakumg,
npuv KOTOPOW NpenoMasaiowas cuna ONTUYECKOM CUCTEMBI IMasa CAULWKOM Benmka, KO-
POTKODOKYCHaA U HE COOTBETCTBYET AJIMHE ero ocu. MNapannenbHblie ny4n cobupatoTcs
B rMaBHbI HOKYC, eLle, He JOCTUrHYB CeTHaTKu, rae-To Bnepean ot Hee. Ha cetyatke
nony4yaetcs HepoKyCHOe, B Kpyrax cBeTopaccesiHus n3obpaxeHune, No3aToMy ocTpoTa
3peHns HMXe HopMasnbHoM (MeHbLle 1,0). Ha ceTyaTtke Takoro rnasa B ¢OKyC MOryT CO-
6paTbCs Ny4m, KOTOPbIE 10 BXOAA B HErO MESIN N3BECTHYIO CTEMEHb PacxoxaeHus. Pac-
XOASLLMECS XE NYHN UCXOAAT OT MPEeMETOB, PACMONOXEHHbIX HA KOHEYHOM PACCTOSHUN
ot maga. CnepoBartesnibHO, AanbHeNLas To4Ka ICHOMO 3PEHUS CUIbHO NPENOMIISIIOLLENO
rnasaiexuT Brnepeam Hero, 6511M3Kko, Ha onpeneieHHOM KOHEYHOM PacCTosiHUK. MoaTomy
CW/bHO MpenioMAsoLLMe rnasa XopoLwo BUAAT BON3N 1 Ha3biBalOTCA BJIM30PYKUMN —

MUOIMNYEeCKUMMU.

a) — 340poBbIN 7133 @
I r)
|

6) — «61M30pyKnii» rnas E%
I 4)
|

B) — «A4aJIbHO30PKU» r1a3 ¢
|
]

r) — onTu4eckasl Koppekuusi 3peHusi «6sIM30PYKOro» rnasa JMH30M oTpuLa-
TEJ1IbHOVI KPUBU3HbI;

A1) — onTuyeckasi Koppekumns 3peHus «4aibHO30PKOro» rsasa JIMH304 roJio-
XKNTEJIbHOW KPUBU3HBbI
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Takum 06pa3omM, MMON XOPOLLO BUAUT BOIM3U U MJIOXO BAASb, OCTPOTA €ro 3peHuns
Bcerga Huxe 1,0. Yem BbilLe cTeNneHb MUONuK, TeM BNVXe K rnasdy nexuT ganbHelas
Touka sicHoro 3penus. Hanpumep, y mmona 1,0 D ganbHeliwas Toyka SCHOro 3peHus
NEeXUT Ha paccTosHuM 1 M oT rnasa, y mmona 5,0 D — Ha paccTosHum 20 cMm, a y mmona
10,0 D — Bcero Ha 10 cm OT rmasa.

Mpu paboTe Ha 6IM3KOM PACCTOSIHMM MUOTbI MOYTU HE MOJIb3YITCS CBOE aKKOMOoAa-
umen (M3MEeHEHMEM KPUBU3HbI XpyCTanmka afs yCUNeHUs NpenoMaeHnst), HO YCUIEHHO
HanpPsAraioT KOHBEPreHUMIO (CXoXaeHne 3puTenbHbIX 0cer 060mx a3 B 0gHy TOouKy). U
Yyem 6mKe NexxnT aanbHenLas To4ka SICHOro 3peHns Mmona, TeM CUJTbHee HarnpsixeHue
KOHBepreHuuun. NepeHanpskeHne nNPsMbIX BHYTPEHHUX MbILIL, BEOET K HEMPUATHbIM
ollyuieHsM B ob6ractn 16a 1 BUCKOB, K 60/1IM B r1asax, rofnoBHON 60nu. 970 aBneHue
Ha3bIBAETCS MbILLEYHOW acCTEeHONuen, ee CUMNTOMbI MPOXOANAT, eCNN 3aKPbITb OAUNH
rna3. Takke y MMOMNOB, 0COOEHHO MPY MbILLEYHOM aCTEHOMNU, MOXET HapYyLUUTbLCS On-
HOKYJISIpPHOE 3peHMe, Pa3BUTLCS CNaboCTb KOHBEPIEHLMN, YTO B CBOKO O4epenb MOXET B
LanbHenLWwem NPMBECTN K Pa3BUTUIO COOPY>KECTBEHHOMO KOCOMNa3uns.

JaHHasa nepBuyHasa mmonuyeckas pedpakums npm Heb6naronpUATHbLIX YCIIOBUSIX BHY-
TPEHHeN 1 BHeLLUHen cpebl OpraHn3ma MOXET NepPemnT B MPOrpeCcCrpYOLLYO BTOPUYHYIO
61130pyKoCTb. OnpeaeneHHoe 3Ha4YeHne B pasBuUTUM MPOrpeccupyioLen 6n3opykocTm
“MeeT cnabocTb akKOMOAALLMN, KOTOpas CMoCOOCTBYET KOMMNEHCATOPHOMY PACTSXKEHUIO
rnasHoro s6soka.

Mporpeccupytolas 6a1M30pyKOCTb Aaxe HeBbICOKOI CTeNeH — cepbe3Hoe 3aborne-
BaHMe. Pa3Bu1BasiCb Yalle BCEro B AETCKOM U IOHOLLIECKOM BO3pacTe, OHA YXXe C PaHHUX
JIeT HapyLLaeT TPYA0CNOCOOHOCTL YeIOBEKA M OrPaHNYMBAET M0 BO3MOXHOCTM B BbIOOPE
npodeccuun. Mporpeccupytowias 6a1M30pykoOCTb MOXET COMPOBOXAATLCS TAXENbIMU
OCJIOXXHEHUSIMW BCNEACTBME NAaTONOrMY4eCKOro pacTaXXeHns Cknepbl M, COOTBETCTBEHHO,
HapyLUEeHNs NPaBUIIbHbIX aHATOMUYECKMX COOTHOLLEHMWI B 060104Kax rmasa (cetyaTton 1
COCYAMCTOM), BeOYLLMX K YXYOLEHUIO UX MNTaHWS U HapyLLeHWo pyHKUni 3peHns. Noss-
NAI0TCS ANCTPOPUYHECKNE NBMEHEHMS OKOJIO AMCKA 3PUTENIbHOMO HEPBA U B LEHTPAJTbHbIX
y4acTKax COCyAMCTON 1 ceTyaTorn 060104eK, KOTOPbIE CHMXAKT OCTPOTY LLEHTPAIbHOroO

3peHusa. Anctpoduryeckme n3amMeHeHns kacaroTca 1 nepndepndecknx 4acTem ceTyaTkm —
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pasBMBaETCS KNCTOBUAHAA ANCTPODUS, KOTOPas MOXET ObITb MPUYNHO BO3HUKHOBEHMS
OTC/IONKN CeTYaTKM.

PacTsxxeHne o6onoyek rnasa ckasbiBaeTcs M Ha cocyaax. OHM CTaHOBATCS IOMKUMM,
NosSIBNSIETCS CKIOHHOCTb K PELUONBUPYIOLLMM KPOBOUIJTUAHMAM B CTEKIIOBUAHOE TENO,
B ceTyatyo 0605104Ky. [1py pasBmUTMM NATOJIOMMYECKUX NU3MEHEHNI B 061aCTU XENToro
naTHa 'y 60J1bHbIX CHavYana nosiBAsSoTCs MeTaMmopdoncum (MCKprBIeHEe NpeaMeToB, OYKB,
NVMHUMA N T. N.), 3aTEM NOHMXAETCA OCTPOTA LIEHTPANIbHOIr0 3peHns, a NHOrAa LLEHTPasIbHOE

3pEHME YTPAUMBAETCS MOSHOCTLIO.

HAdanbHO30pKOCTb (rMnepmMeTponusl) — Hecopa3mepHas, cnabdo npenomMnsaoLLas
pedpakyms, Nnpy KOTOPON NPEeNoMaAaioLas cuia onTUYECKOM CUCTEMBI r1a3a OYeHb
cnaba, AnMHHOMOKYCHa 1N He COOTBETCTBYET AsimHe ero ocu. OHa He MoxeT cobpaTtb
napannenbHble Ny4n B GOKYC BHYTPU rnasa, Ha ceTyaTke. Dokyc napannenbHbix nyyeli B
[anbHO30PKOM a3y OKa3blBaeTCs MN03aamM CETYATKU, a HA CeTHaTKe, Kak 1 B 6/IM30PYKNX
rnasax, n3obpaxeHune nonyvyaetcs HedoKyCcHoe, B Kpyrax cBeTopaccesiHisi, NoaTomy
OCTPOTa 3PEHUS TOXE HXKe HopManbHOW (MeHbLUe 1,0). OnTuyeckas cuctema runepme-
TpONMYecKkoro rnasa TeM 60siee He MOXET cobpaTb B POKYC Ha CETHATKE PACXOASLLMECS
nyuu, Tpebytowme 6onbluer cunbl npenomneHms. CnegoBaTtesibHO, AanbHelnLwasn Tovka
SICHOIO 3PEHNS TMNEPMETPONMYECKOI0 ra3a He HaXoaUTCs nepen HAM Ha KakoM-HUOy b
KOHEYHOM 1IN 6ECKOHEYHOM PACCTOSHUN.

JanbHo30pKuii a3 Obin Obl eLe B COCTOSIHMM coBpaTh Ha ceTyaTtke y4um, KoTopble
eLle [0 BXo4a B HEro umenn 6bl cxopsieecs HanpasnieHme. Ho nockonbky B Npupoae
CXOAOSILLIMXCS Jy4Yel HET, TO HET 1 TaKOW TOYKU, K KOTOPOI Obina Obl yCTaHOBIEHA ONTUYE-
cKasi cMctema rmnepMeTpOonnMYecKoro rnasa, To eCTb AasIbHENLLEN TOYKM SICHOMO 3PEHUS
ON9 0anbHO30PKOro rnasa He CyLLEeCTBYET, Tak Kak OHa Haxo4AMTCs B OTpULATENbHOM
MPOCTPAaHCTBE.

Taknm o6pa3om, Npu AanbHO30PKOCTU Ha CeTYaTke He MOryT OKyCMpPOBaTbLCS HU
napasiesibHble, HN TeM Bonee pacxogsawmecs nydn. [ng runepmeTporna HeT TOYKU B
NMPOCTPAHCTBE, K KOTOPOW Oblna 6bl yCTAHOBMEHA €ro ONTUYECKasa CUCTEMA, MOITOMY OH

HE MOXXEeT XOPOoLo BUAeTb H/A BOaJlb, HU 863K, OgHaKko B MONIOAOM BO3pacTe OONbLUNH-
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CTBO Nl0el ¢ AanbHO30PKOM pedpakumen cnabon cTeneHn XopoLLo BUAAT BOANb U HA
651M3KOM paccTositHUKM 6narogaps akkoMoZaLmm, KoTopas y rmnepMeTpona HanpsixkeHa
NOCTOSIHHO. [pY NONHOM KOMMNEHCALMM TMNEPMETPONUM aKKOMOAaLMe 0OCTPOTa 3pEHNS
pasHa 1,0. Ho noCTOSIHHOE HaNpPsSXXeHne akkoMo4aLM Bbi3biIBAET MU3MEHEHNS BHELLHENO
BMAA rMNepMETPONUYECKOro rMasa: nepeaHss kamepa Takoro rnasa MeHbLLE, 3Pa40K YXe,
a Npu BbICOKOW CTEMNEHM AaNbHO30PKOCTM a3 YMEHbLLEH BO BCEX pasdMepax, rmyoboko
pacnonoxeH B opbuTte, rpaHnLpbl ANCKA 3PUTENBLHOMO HEPBA CMa3daHbl, COCYObl CETY4AaTKMN
pacLUMpPEHbl U N3BUTDI.

MoCTOSIHHOE HanpPsiXXeHNe akkKOMOAALMN MPUBOOUT K YTOMIEHUIO 3PEHNS, MOSIBASIIOTCA
4YyBCTBO AAaBJIEHUS B rNa3y, 00/1b B HAAOPOBHbIX iyrax, rofioBHas 060/1b, 6YKBbI MPU YTEHUN
CnuBaroTCs. ATO ABNEHNE HOCUT HAa3BaHNE aKKOMOAATUBHOM aCTeHOMUU, 3aBUCSLLEN
OT NepeHanpsixXeHUss PECHUYHOKM MbILLbl. [OCTOSIHHOE HanpsiXXeHne akkoMogauum y
[aNbHO30PKMX t0Ael CTaHOBUTCS NMPUBbLIYHBIM U HEPEOKO NEPEXOAUT B CMa3M akKo-
mMogaymm, 06pasyeTcs NoXHast MMonus. B cBsI3M C 3TUM Y MOJIOAbIX TMMEPMETPONOB He
BCEraa yaeTcs C MOMOLLbIO YCUIMBAIOLLMX CTEKOJST MOSTHOCTbLIO paccnabuTbs akkoMoaaLmio
1 onpenennTb BCIO CTeNeHb AaNlbHO30PKOCTU. Ty YacTb rMNepMeTponnu, Kotopas onpe-
LenseTcsa CTeknamu, Ha3blBAlOT IBHOM rMnepMeTpornuen, a Ty, KOTOpas CKPbIBAETCs
HanNps>XeHMEM akKOMOOALNN — CKPbITOM rurnepmeTponuei. Jnsa ouarHoCTUKN Takon
CKPbITON 0a/lbHO30PKOCTU M MCMNONb3YIOT Npenapartbl aTPONuHa, KOTOPble CHUMAT
crna3m akkoMoaaumu, faBas SICHYI0 KapTUHY pedpakLmMm ONTUYECKON CUCTEMBI N1a3a.

C Bo3pacTom, no Mepe ocnabneHns akkOMOL4AUNOHHOW CMOCOBHOCTM XpyCTanmka,
YMeHbLLAeTCcs U ckpbiTas runepmeTponus. NMocne 40-45 net Bcs runepmMeTponuns CTaHo-
BUTCS IBHOW, aKKOMOAALIMSI HE MOXET KOMMEHCUPOBATb HEAOCTATOK NPENOMIIEHNS falb-
HO30PKOro rf1asa, 0CcTpoTa 3peHnst cTaHoBUTCS Huxe 1,0, BoO3MOXHas bamxaiiiuas Touka
SICHOIO 3pEeHns rMNepMeTpona OTOABMIraeTCs elle faasblie OT rnasa, U 3peHune B6naun
CTaHOBUTCSI HEBO3MOXHbIM O€3 KOppeKLmmn cteknamu. Ho AanbHO30pKOCTb BbICOKOM CTe-
MEeH yXe C AeTCTBA HE KOPPUIMPYyeTCs COOTBETCTBYIOLLMMM CTEKIAMU U TONbKO OTHACTU
KOMMNeHcupyeTcs akkomogaumen. OCTpoTa 3peHns y r’MnepMeTpOoroB BbICOKOM CTENeH
MOHVXXEHA N 3aBUCUT HE TOJIbKO OT HEA0CTATKa MPENOMEHNSI ONTUYECKOM CUCTEMBI, HO U

OT APYrX COOTBETCTBYIOLUMX MU3BMEHEHUIA BOCMPUHMMAIOLLEro annapara cetyatku. Jlnua
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C BbICOKOW CTENEHbIO JalIbHO30PKOCTM 151 JIyHLLEro pacno3HaBaHus npeamMeToB aepxar
1x O6NM3KO K rnasy, MCnosib3ys Npu 3TOM HE aKKOMOOALMI0, 8 UBMEHEHNE BENINYVHbI U30-
OpaxeHus Ha ceTyaTke — HEYETKOE, HO BOJbLLIOE MO BENNYMHE N300paKeHne ynydLiaeT
BO3MOXHOCTb pacno3HaBaHUs NpPeaMeTOB.

WTak, ons Toro, 4To6bl B HECOPA3MEPHLIX, aMMETPOMNMYECKUX r1a3ax napasinesibHble
Nyy4n mornm cobpaTtbes B GOKYC Ha ceTyaTke 1 06ecneynTb HopManbHoe 3peHne Baasb
(kaK B HOPMasnbHOM — 3MMETPOMNUYECKOM Mady), Heo6xo0aMMO:

— B 6/1M30PYKOM, CUJIbHO NPESIOMIISIOLLEM a3y, 0C/1abUTh NPENOMISIOLLYIO CUY
OMTUYECKOWN CUCTEMBI;

— B 4asIbHO30pPKOoM, cnabo NpenoMsaoLLLEM Mady, yCUIUTb NPENOMISIOLLYIO CUIY

OMTUYECKOW CUCTEMBI.

—==— a) Xoa nyderi npu pasingHbix Buaax KiaMHu4Ye-
CKOVi peppakumv rnasa:

a — ameTponus (HopmMma);

2 ) 6 — myonusi (61M30PYKOCTb);
- B — runepmeTponvs (4aabHO30PKOCTb);

r—acturMmaTtm3m.

[Mpon3BecTn 3TO MOXHO C MOMOLLLIO ONTUYECKUX CTEKON — CO6I/IpaTeJ1beIX, ycunn-
BaloWMX npesoMmneHne rasa n paccemsarowmx, ocnabnsoowmx npenomsieHmne rnasa.
OnTnyeckoe CTeksno, C NMOMOLLbIO KOTOPOro HapyLleHHasa pe(bpaKu,Mﬂ CTaHOBUTCHA HOP-
MaJibHOW, MOKa3blBaeT CTENEHb NepenpeoMIEHNS NNV HEAOMPENOMIIEHUS ONTUYECKOM

CUCTEMBI [M1a3a, TO eCTb CTEMEHb KJIMHMYECKOKN pedpakLmm rmasa B AMONTPUsX.
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Porosasi o60/104Kka - e .,

AcTurmarnyeckasi
\Jorosaﬂ o6osoyka

A

Panyxas
obosouka

HopwmasibHoe 3peHmne ACTUrmaTnyeckoe 3peHmue

PaccmoTpeHHble BUAbI KNMHUYECKOoW pedpakumm (3MMeTponus, MMONng n runep-
MeTpOonns) Ha3bIBalOT eLLe chepuiecKMN peakunsaMm. ITO 3HAYUT, YTO MPENOMASAIOLLME
NOBEPXHOCTU ONTUYECKOM CUCTEMbI TaKUX a3 MMeT NnodTn chepuyeckyto Gopmy
(poroBuua — BbINyKNOBOrHyTas chepa, Xpyctanuk — ABOSIKOBbINyKasa cdepa) n cuna
npenomMieHns B pasHblx MepuanaHax noytn oguHakosas. [1pu aTomM rasHbIn GOKyC na-
pannenbHbIX Ny4er NpeacTaBnseT NpakTU4eCcKy eAMHY0 TOUKY, HO Pa3HO pacrnonaraeTcs
MO OTHOLLEHUIO K CeTHaTKE NPY MMONUN, FTMNEPMETPONUN 1 AMMETPONUN.

CyLLecTBYIOT rnasa, B KOTOPbIX NPENOMASALWME NOBEPXHOCTM €ro ONTUYECKOMN
CUCTEMbI HE CHEPUYHBI, UMEIOT Pa3HYIO KPUBU3HY, a, CIeA0BaTENbHO, U PA3HYIO CUTY
npenomneHuns. B Taknx rnasax eCTb MepuamaHbl (rMaBHbIe) C HAaMbonee CUNbLHOM 1 Han-
6onee cnabol NPenoMnsioLen CUIo, TO eCcTb C pasnnyHoli pedpakumeii. [MmaBHbIN
bOoKyC napannenbHbIX lyder B TakmMx Cay4asx He OOUH, UX HECKOMbKO, 1 OHW 3aHUMatoT
MO OTHOLUEHMIO K ceT4aTKe passinyHOE MONOXEHME, YTO AenaeT HEBO3MOXHbLIM MOJy-
YyeHre OTHETIMBOro N300paxeHnst. 9Ta aHOMasIMs ONTUYECKON CUCTEMbI HA3bIBAETCH
acTurMaTuamMomM. ACTUrMaTn3m — 3TO HE HOBbIN BUA, pedpakLmm, a COEANHEHNE B OOHOM
rnasy pasnnyHbIX pedpakLmin nam OgHOM 1 ToM Xe pedpakumm, HO padHblX CTENEHEN.

Yauwe Bcero acturmatndm obycnoBneH He CHEepPUYHOCTLIO PoroBuLbl. KprnBmnaHa
nepeaHer NoBePXHOCTU POroBULbI 06bIYHO 6OJIbLLE B BEPTUKANBHOM MEPUAMAHE, U, Clie-
[oBaTesibHO, MPENIOMJIEHNE B HEM CUJTbHEE, YHEM B TOPU30OHTaNIbHOM MepuanaHe (0,5-0,75
D). PoroBunyHbiii acTMrmaTam HeOOJbLLOM CTEMEHN NPUCYLL, BCEM ITla3aM U Ha3bIBAETCS
dunaunonormnyecknm. OH He BANSIET HA OCTPOTY 3PEHUS 1 HE MPUHUMAETCH BO BHUMAHME.

Pexe actMrmatnam 3aBUCUT OT HenpaamanoVI KPUBU3HbI MPETIOMNAIOLLINX NMOBEPX-
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HOCTEN XpycTanuka. Takon XpyCTaniMKOBbIN aCTUrMaTM3M, peako ObiBaeT 60NbLLINX
cTeneHen. B npoTMBONONOXHOCTb POrOBUYHOMY, MPU XPYCTa/IMKOBOM acTurMmaTusme
rOpU30HTaJIbHbIN aCTUrMaTU3M NPESIOMIISIET CUNbHEE, YHeM BEPTUKaIbHbI, 0T4ero ooLwmi
CYMMAapHbIA aCTUrMaTu3M yMeHbLIAeTCH.

B 3aBMCMMOCTW OT TOro, B KAKOM MepuanaHe rnpesioMieHne CuibHee, pasnnyatoT
BepTUKasbHbIV (MPSAMOIi) aCTUrMaTU3M UV FOPU30HTaslbHbIV (0OpPaTHbIN) acTUrMma-
TN3M. Halle Bcero BcTpevaeTcs NpsaMon acTurmaTnam, a 06paTtHbIi aCTUrMaTu3Mm, aaxe
cnaboii cTeneHn, CUNbHEE NOHMXAET OCTPOTY 3PEHMS.

Ocu raBHbIX MEPUANAHOB pacnofaaralTcs Bcerga B3ammMHoO NepneHankynspHo, HO
He BCeraa BepTUKaibHO N FOPU30HTasIbHO, TO €CTb OHM MOTYT pacnofiaratbCs B I0O60M
HanpaefeHUN (aCTUrMaTu3m C KOCbIMU OCSIMU).

Pedpakums rmasHbIX MEPUONAHOB ONPESENSETCHA NOIOXKEHNEM UX MABHOIO Gpokyca
OTHOCUTENIbHO ceT4aTon 060n04kN. Pedpakumsa mepmuamaHa asmmeTponnyeckas, ecnm
dOoKyC napanfiefibHbIX Jly4en HaxoaMUTCS Ha CeTyaTke, ecnv Brnepean cetyaTkv — Mmo-
nuyeckas, a no3agmn Hee — runepmeTponunyeckas. Mo pedbpakumm rasHbIX MEPUOVNAHOB

pasnnyaloT cneaytoume Buabl acturMmatndma:

a 0) B)

e

%7!.\\\ |

lNpeacraBieHnsi 0 Jy4UCTON purype, BO3HUKAIOLMNE MPU Pa3indyHbIX TUnax
acTurMmaTu3ma B yC10BUsIX ca1abovi ONMTUYEeCKOV YCTaHOBKM ryia3a:

a — npuv npsMom acturmatuame; 6 — npy obpaTtHOM acTUrMaTu3ame; B — rpu
acTurmMatu3me ¢ KOCbIMU OCSIMU.
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— IPOCTOM acTUrMaTu3m — eCiv B O4HOM MepuanaHe IMMeTponus, a B 4pyrom —
MWOMUS U TMNEPMETPONUS: NPOCTOM MUOMUYECKNA UV NMPOCTOM TMNepPMeTPOnMYecKnin

aCTUrMaTn3m;

— CJIOXHbIA aCTUrMaTu3m — ecniv 06a rnaBHbIX MepuanaHa UMetoT 0ANHAKOBYIO, HO
pasnuyHom cteneHn pedpakumio (MMONUYECKYIO NN FTMNEPMETPOMNUYECKYIO);

— CMeLUaHHbIi acTUrMaTu3Mm — eC/u B MMaBHbIX MepuamaHax pasHas pedppakums (B
OJHOM — MMONUS, B APYrOM — F’MNepMEeTPonns);

VMcnpaengetca acturMatmam UUMANHAPUYECKUMU U CHEPOLUNMHAPUYECKUMUN CTE-
Knamu.

M3 gpyrux HapyweHnin pedpakumm oTMeYaeTcss aHu30MeTporinss — HeOAMHAKOBas
pedpakumnsa obounx rmas. Hapo ckasartb, 4To HebosbLasA pa3HuLa B pedpakLmm 06omx
rnas BcTpeyvaeTtcs Yacto. O6bIYHO OHA He BeAET K paCCTPONCTBY OUHOKYISIPHOIO 3PEHUS
1 He 3amMeydaeTcs 60MbHbIM. [Mpy 60nbLION pa3HuLEe B pedpakLmm GUHOKYSPHOE 3peHne
HapyLuaeTcs 1 60/1bHOW NONb3YEeTCs OAHUM rNa3oM. JJonycTrmas Koppekuus npu aHn3o-

MeTpOonuu, Koraa yaaeTca coxpaHuTb OUHOKYNAPHOE 3peHmne, He npesblwaeT 1,5-2,0 D.

Akkomopauma n np06nema 3pPpUTEJSIbHOIro YToMJieHnsa

[anbHenwasa To4yka ACHOro 3peHuns nNpm NOKOe akkoMoAaLmMm BCEraa HaxoauTcea ong
[aHHOrOo rnasa Ha 0gHOM 1 TOM Xe PacCTOAHNK. Tak, BMMETPONMYECKMIA (HOPMasbHbIN)
rna3 CoeamHsIeT Ha ceTyaTke yuu, nayme n3 6eCKOHEYHOCTHU, Iae U HaXO4UTCS ero
JanbHelilas To4ka ICHOro 3peHus. Bce npeamMeThbl, pacnonoXeHHble Ha 6onee 6/1M3KOM
paccTosiHin, 6yayT BUOHbBI HESACHO, B Kpyrax ceBeTopaccesHus. Pacxogsiumecs nyyu,
vaywpe oT NnpegMeToB, HaXOASALWMXCS HA KaKOM-TO KOHEYHOM PACCTOSIHUM OT 3MMe-
TPOMUYECKOro rMasa, He MOryT COEAUHUTBLCS Ha ceTyaTke (A1 9TOro NPenoMSaLLas
Cufa HOPMaJsbHOrO M1a3a HegoCTaToO4YHa), U Jy4M COEeAMHAIOTCH B POKYCe 3a CETHATKOMN.
OpHako, nosydyeHmne 4eTkoro GoKyCHOro n3obpaxeHus 651M3K0 PacnonoXeHHOro npea-
MeTa Ha CeT4yaTke HOPMaJIbHOrO SMMETPOMNNYECKOrO rMa3a BO3MOXHO 32 CHET USMEHEHNS
dopmbl xpycTanuka. 3ta cnocobHOCTb rnasa M3MEHSATb CBOKO MPENOMIISIIOLLYIO CUITY AN
npucnoco6aeHns 3peHns K pasnyHbIM PacCTOSIHUSIM U Ha3blBaeTCs akkOMOAALMEA.

AkkomMmopgaumns — 310 ycuneHue pedpakumm (npenomMmneHns) rmasa npu nepesoae
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B3rNsaa ¢ 6onee ganekux npegMmeToB Ha 6onee 6nuskme. O6paTHbIA NMPoLLEeCC — pac-
cnabneHve akkoMogauunu rnpun nepesone 3peHnda C ONNIKUX npegmMmeToB Ha ganekue

Ha3blBaETCS ge3akkomogauymen.

MexaHnsm akkomogauumn

YBenuyeHue npenoMngioLLIen CnocoGHOCTY rMasa CoOBEPLIAETCA BCIIeACTBME U3MEHEe-
HUS KPUBU3BHBI XpycTasnvka. XpycTanuk B MOSI0A0M BO3PaACTe MMEET MArKYI0 KOHCUCTEH-
LMo, 31acTUYEH 1 yaepXneBaeTcsa nos3aam pagy>XHo 0605104KM BOJIOKHAMK LIMHHOBOIA
cBA3KM. LleHTpasbHble KOHLbI BOSTOKOH LIMHHOBOW CBSA3KW BrJIETEHbI Kak B NepeaHiolo,
Tak 1 B 3a1HIOI0 Karncyny Xxpycranuvka, nepndepmnyeckme — CBasaHbl C PECHUYHBLIM TENIOM.

Mpw nokoe akkoMOAALMOHHOW MbILLLbI BOJTOKHA LIMHHOBOW CBSA3KM HATAHYTbI, XPY-
CTanvK IMeeT CITIOLLEHHYIO B MepeaHe-3agHeM HanpasieHnn GopMy ABOSIKOBbINYKI10M
JIMH3bI. Koraa Bo3HMKaeT He06GX0AMMOCTb YBENYUTL NPENOMASAIOLLYIO Culy rnasa, ped-
JIEKTOPHO COKpAaLLIAeTCs KpyroBas LunmMapHas (pecHUYHas) MblllLa — aKKOMOZaLMOHHas
MbILWYa, BCNEACTBUE YEro YMEHbLLAETCS HaTsKeHMe Kancynbl. B peaynstate xpycTanmnk
(NoaoGHO KanenbHOXMAKOMY BELLIECTBY) CTPEMUTCA NPUHATL 6onee chepuyeckyto Gpop-
My, 1 ero npesomMnsoLLas cnocobHOCTb NPy 3TOM yBenynBaeTcs. Takxke npu akkomo-
OaLMn NPOUCXOOST HEKOTOPbIe M3MEHEHMS 1 B MepedHeM OTPe3Ke rf1a3a: CyX1BaeTCs
3pavok, ymeHbLuaeTcs rnybuHa nepenHen kaMmepbl, yBeM4nBaeTca KpUBN3Ha nepeaHe
NOBEPXHOCTU XPYCTanuka, XpyCTasmK ONMyckaeTCs HECKOJIbKO KHU3Y 1 NpU ABUXEHUN

rnasa cnerka opoxwur.

AkkoMOaums faeT BO3MOXHOCTb NEPEMECTUTb TOYKY SICHOIO 3PEHUS, HaXOASALLYIO-
csl Ha Bonee unNn MeHee OTAANIEHHOM pPaccTodaHnn, a B aSMMEeTponn4eCckoM rmasy aaxe
B 6eCKOHeYyHoCTU, Bmxe K rnaasy. Yem Gnmxke K rmasy Haxoguntca paCCManMBaeMbIVI
npeameT, TeEM CUJIbHee HanparaeTcd akkoOMoaaLunMoHHasa MblLliLa, Tem 6onblue yBenn4n-
BaeTCHd KPpUBU3Ha XpycCTanuka, a, cnenosaTtesibHO, 1 Cu1Jia NpenoMNeHnd rnasa. OpHako,
€CTb npeaen, onuxe KOTOPOro ACHoe 3peHne HeBO3MOXHO. HaumBbiclwiee Hanps>xeHne

aKKoMoJaUMn XxapakTepurayeTcs NoJIOXKeHEM GumxaliLLueii TOYKU ICHOIMo 3PeHus, TO
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Tunu4Hble NpPosiBJIeHUs akKOMO- T
aLMOHHbIX BO3MOXHOCTEN rnasa. 1T - -

€CTb CaMOro KOPOTKOr0 PaCCTOAHNSA, Ha KOTOPOM [71a3 eLLe MOXET HeTKO BUAETb NPEAMET,
6ykBbl WpudTa. MNonoxeHne Gamxalilen TOYKN SCHOO 3PEHUS Tak U ONpenensioT: Npu-
611XKal0T TEKCT C MENKMM LIPUGTOM K rasdy o Tex nop, noka OykBbl HAYHYT CMBaThLCS,
1 N3MepSIOT PaACCTOAHNE MEXAY LUPUDTOM U HAPYXXHbIM Kpaem opOuThl.

3Hasa NonoxeHne ganbHenLWen n 6amxanLlen To4ek SCHOrO 3PEHNS, MOXHO MOJy-
YNTb NPEeACTaBIEHME O TOM NONOCEe NPOCTPAHCTBA, B npenenax KoTopor BO3MOXHO
SICHOE 3peHure. DTO PaCCTOSIHME HA3bIBAIOT AJIMHON NN 06/1aCTbiO0 akkoMmogauumn. 3a
ee npegenamu ( HU ganblie AanbHEenLWen ToUKN, HU 6avke 6nmkarilen TOHKU SCHOro
3peHNst) HEBO3MOXHO HOKYCMPOBaTb M306paKeHst NPeaMETOB Ha ceTyaTke.

[ns Toro, 4To6bI NEepPeBECTM YCTAHOBKY rasa C AalilbHeLeN TOYKN SICHOro 3peHns
Ha 6nmxariwyto, TpebyeTcs yeuneHue pedpakumm 3a CHeT MaKCUMaTbHOMO HANpPSXKeHUs
akkoMoaaLmm. OTOT NpUpPocCT pedpakummn Ha3bIBAETCSH CUITON NI 06 beMOM aKKOMO-
Aaunn v namepsieTcsd KOMYeCTBOM eOuHUL, NPeoMAeHns (AMONTPUR), Ha KOTOpoe

YBENMNYMBAETCA NpenioMidoLLada cuia rnasa.
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InnHa (obnacTb) akkoMmoaaLmm 3aBUCUT OT xapakTepa pedpakumm (Buaa npesomse-
HUS1) U UMEET HAUMEHbLLIYIO BENIMHYUHY NPy Muonum (6nmsopykocTu). Cuna xe akkomona-
LN 3aBUCUT UCKJTIOYUTESTIBHO OT CMOCOBHOCTUN XPYCTannka M3MeHsSITb CBOIO KpuBnaHy. C
BO3PacTOM 3Ta CNOCOOHOCTb U3MEHSIETCS. XPYCTaNIMKOBbIE BO/TOKHA CTAHOBATCH MEHEE
HacCblLLEHbl BOAOW, YIIOTHAOTCS, 0COOEHHO B LIEHTPasibHOM YacTu, Nocne Yero obpasy-
eTCcs NoTHOoe 94p0. Takor npouecc ocnabneHms akkOMOAALNOHHOM CMOCOBHOCTU XpY-
cTanmka Ha4MHaEeTCs C PaHHUX JIET, HO MPaKTUYECKM OLLYTUMbIM CT2HOBUTCSH B BO3pacTe
40-45 neT, korga cuna akkoModaumn yMeHbLLIaeTCs HaCTOJbKO, YTO BGaumkaliiasn To4ka
SICHOIrO 3peHns oToaBuraeTcs ganblie 33 cM. [pr 3TOM YeNOBEK UCMbITLIBAET 3aTpya-
HEHUS MPU YTEHNN MEeNKUX LWPUPTOB, Npu paboTe C MeNKMMU NpeaMeTamMm.

370 sBNeHVe Ha3blBaeTCS npecbuonueii (cTap4yeckoe 3peHne) Vi NpeacTaBnseT
coboii pumanonormyeckoe otaaneHme Gamxariern TOYKN SSCHOro 3PeHUs, 3aBucsLLee
OT MOCTENEHHOr0 BO3PACTHOIO YMEHbLLEHUS 3N1aCTUYHOCTU XpycTanuka. Okono 65 net
GnmxaniLias Touka SICHOro 3peHnst 0ToaBMraeTcsl B 6eCKOHe4YHOCTb W BCS akkOMOAaLms
paBHa Hy/0. OTO 3HAYUT, YTO XPYCTANIMK MNOJIHOCTLIO TEPSIET CMOCOOHOCTL YBENNYNBATD
CBOI0 KpMBU3HY. [ocne 65 neT rnas He TONbKO TEPSIET CBOO akkoMoAaumio, ocnabnsercs
1 ero pedpakumns BCneacTBME YNNOLLEHNS OTBEPAEBAOLLEr0 XPYCTanmKka, B pesynsrare
4yero, HafnpuMmep, N3 SMMETPONUK (HOPMasnbHOro 3peHns) nonydaetcs HebonbLLas M-

nepmMeTponus (4anbHO30PKOCTb).

Akkomopaums (ee 06bEM 1 ASIMHA) KaXKA0ro rnasa B 0TAeIbHOCTU Ha3biBaeTcs abco-
JIIOTHOW akkomogaumer. Ho y 60nbLINHCTBA NOAEN 3peHne CoBepLLIaeTcst 0aHOBpe-
MEHHO ABYMS rnasamm — OUHOKYISPHO, N UX aKkKOMOdaumMs CBs3aHa C KOHBepreHuuen
— CBeLleHMEM 3pUTeSIbHbIX 0Cell 060MX [Ma3d Ha paccmaTpuBaeMom npegMeTe. IasecTtHas
CcTeneHb KOHBEPreHLUMM 3pUTeSIbHbIX 0Celi 000X rna3 COOTBETCTBYET N3BECTHOW CTEMNeHn
Hanps>XXeHns akkoMmodauum 1 HaobopoT. Tak, ecnivm aMMETPOoNMYeckme rnasa KoHBepru-
PYIOT K TOYKE, HaxoOsLWencs OT HUX Ha pacCTosAHMN 1 M, TO HYXHO 3aTpaTtutb 1,0 D akko-
mMogaummn. Ecnu rnasa KoHBeprupytoT Ha 33 cm, To 3aTtpadmaeTtcs 3,0 D akkomogaumn.
Taknm 06pasom, accoumaTMBHAsA CBA3b aKKOMOAALMM C KOHBEPreHLMen BO3HMKaeT Kak
YCNOBHbIN pedniekc 1 ocyllecTenseTcs 6bnarogaps cCoceacTBy B NPOAOSITOBATOM MO3re

da0ep rmasogsuratesibHoro Hepea.
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OpHako CBSA3b akKOMOAALMN C KOHBEPreHumen He abCconoTHa, BO3MOXHA ANCCO-
umaumnsa obeunx dyHkunii. Ecnn ammeTpony ¢ 4oCTaTo4HbIM 00bEMOM akkoMogaumu,
ynTaloLLEMY KHUTY Ha paccTosiHUM 33 cM, NPUCTaBUTb K la3am ABOSIKOBbLIMYKIIbIe NN
[BOSIKOBOTHYTbl€ CTEeKa N3BECTHOW BEIMYMHBI, TO OH OyAeT NpoaokaTb YNTaTb Tak
Xe, kak 1 6e3 ctekon. CnenoBaTenibHO, NPY OLHOM 1 TOV Xe KOHBEPreHLMM CTEMNEHb Ha-
NPsXXeHU akkoMo4aumm n3SMeHnNach: Npy NpUCcTaBAEHNN ABOSKOBbIMYK/bIX CTEKOST OHA
YMEHbLLMNACh, NPU BOTHYThIX — yBenn4mnachk. OnbIT NOKa3bIBaET, HTO 00beM akkoMoaa-
UMM, KOTOPbLIM MOIYT CBOOOIHO pacrnopsixkaTbCs rnasa npu OUHOKYIIPHOM 3PEHUN 1 NPKY
KOHBEPreHUnn 3puUTeNbHbIX 0Cein, MeHbLUle abCOoN0THOrO (M30/IMPOBAHHOIO A1 OAHOI0
rnasa) o6bema akkomogauuu. Takyro akkOMOAaLMio, KOTOPOK pacnonaraioT rnasa npuv
LAHHOW KOHBEPreHUMN 3pUTENbHbIX OCEN, HA3bIBAlOT OTHOCUTEJIbHOM.

[nsa Toro, ytobbl onpenennTb 06bemM OTHOCUTENIbHOM akkoMoAaLmn, Hafao HaliTK ca-
MOE€ CUJIbHOE BhINyKJ10e (cobunpaTtenbHOE) 1 caMoe CUibHOE BOTHYTOE (paccensatoLlee)
CTEKJ10, KOTOPbIE HE HapyLUAT SSCHOCTU 3PEHNS NPU OAHOW U TO Xe KOHBEPreHumnn.
CymMma umcna amonTpuii 9TUX CTEKON N BbIPa3uUT 0O6bEM OTHOCUTESIbHOW akkoMOoaauUnK.
YacTb akkomogaumm, onpeaeneHHas cambiM CUIbHbIM COOMpaTeNibHbIM CTEKIIOM, KOTOPOE
HEe HapyLUaeT 3peHns NPy AaHHOW KOHBEPreHUMN, COCTaBNSET OTPULaTEesIbHYIO HacTb
OTHOCUTENbHOM akkoMogaunn. A 4HaCcTb akkoMogaLnKn, onpeaeneHHas caMmbiM CUIbHbIM
paccenBaloLLMM CTEK/TIOM, COCTABSIET MOJIOXKUTEJIbHYIO YaCTb OTHOCUTENIbHOWN akKo-
Moaauum.

OTHOWeEHME MexXay OBYMS HaCTAMN OTHOCUTENbHOM akkoMOoauum MMeeT BaXXHOE
npakTuyeckoe 3HaveHne. [0 CnoKOMHOM 3puTenbHoM paboTbl Ha 6/1IM3KOM PaCcCTOSAHUM
6e3 aABNneHnin yToMneHnst Haao, 4ToObl MONIOXMUTEIbHASA YaCTb OTHOCUTENbHOM akkoMoaa-
umm 6bi1a BABOe 60bLLE OTPULATESIbHON, TO €CTb, 4TOObI B 3anace ocTaBasiocb 60JibLLIe
aKKkoMoZauumn, YemM ee UCTPadYeHo cenvac onsa pokycmposkn. Ecnam B 3anace octaetcsa
JINLLb HEMHOTO NOJTIOXUTENbHOM akkoMo4aLmm, TO Aaxe HeBOobLLINE N3MEHEHUS KOHBEP-
reHunn, HebobLLOEe HaNPSXeHne akkoMoa4aLUMmn BeayT K ObICTPOMY YTOMIIEHUIO LMnap-
HOI aKKOMOAUMOHHOW MblLLLbI, MOSIBASIETCS YYBCTBO YCTANOCTM B rasax, BU3yasibHble
AeTany Ha4nMHaKT CNMBaTbCS 1 PaboTy NPUXOAMNTCS HA BPEMS NpeKpaLlaThb.

XopoLwuo n3BecTHO, 4To Bonee Yem B 80% npodeccuii Tpya, CBA3aH C HANPsXKeHneM
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3peHust. B onTuManbHbIX YCNOBUSIX 3pEHNE NPakTUYeckn He yTomnsemoe. OgHako npu
DnvTenbHOM, 63 NepepbIBOB, HANPSXXeHHOW paboTe, paccMaTprBaHUM Masibix 0ObEKTOB,
paboTe Npu NI0XOM OCBELLLEHMM 1 TaK AaNlee, Pa3BMBAETCH 3PUTENIbHOE YTOMIIEHNME.

3puTenbHOE yTOMEHWE NpeacTaBnseT co6om GrU3nonormieckoe COCTosIHNE opraHa
3PEHNS!, BbI3BAHHOE UHTEHCUBHOW U ANUTENbHOW Pab0TON 1 NPUBOASILLEE K BDEMEH-
HOMY YMEHbLUEHMIO paboTOCNOCOBHOCTU, KOTOPOE BbIPAXaAETCS B CHUXEHN KONNYECTBA
1 KayecTBa paboThbl OpraHa 3peHUs, B yXyALLEHN KOOPANHALMN pabOoTbl OpraHa 3peHus.
OCHOBHbIMK Xanobamu Npu 3pUTESIbHO-HAMPSXXEHHOM TPYAE ABMSIOTCS Xanobbl Ha
yCTanocThb rmaa, pesb, 601, XKEHWE B rf1adax, Cne3oTeyeHne, ronoBHble 60m, 06LLy0
yCTanocCTb, Pa3fpaxmMTeNbHOCTb, MOX0M COH. Pa3BuTne 3pUTENLHONO YTOMIIEHUS U
nepeyToMIeHNs B pe3ynbTaTte TPYA0BOWN AEATENbHOCTU CHMXAET NPON3BOAUNTENBHOCTb
Tpyoa, yxyawaet obLiee COCTOsIHME OpraHn3ma paboTatoLLero, NpUBOAUT K Pa3BUTUIO
6nmn3opykocTu. Kak npaBunio, K Takum Buaam paboT oTHOCATCS: padoTa C KOMMNbIOTEPOM,
c6opka 4acoB U MUKPOCXEM, IOBENMPHbIE PabOoThl, HABOP 1 NevYaTaHme TEKCTa, BOXAEHME
TpaHcnopTa n Tak ganee.

Bopbba ¢ pa3BUTMEM 3PUTENILHOIO YTOMIEHUSI MOXET UATU HECKONBKUMMU NYTAMMU.
Mpexzae Bcero, BbICOKMIA ypOBEHb NpodeccroHannama, obecneumsaroLmii paboTtocno-
COBHOCTb, paumoHabHas opraHn3aums Tpyaa u oTasixa, NpaBuibHOE MOCTPOEHNE PEXM-
Ma paboyero aHs, yMeHMe BXoOUTb B paboTy NOCTENEHHO, CobMoaasi PaBHOMEPHOCTb 1
pexuvm. Putm paboTsl omkeH 6biTb MHAMBUAYaNbHBIM. Janee Heob6xoaMO yCTaHOBUTb
npaBuIbHOE YepeaoBaHe OTPE3KOB BPEMEHW TpyAa 1 OTAbIXa, a TakKe CMEHbl OAHOIO
BMOA OEATENbHOCTN Ha OPYron.

M3BECTHbI pa3nmyHble CNocobbl CHATUS 3PUTENIBHOIO YTOMJIEHUS TPDEHMPOBKOKN KOM-
nnexkca MbiLlL, MPUEMOM BUTAMUHOB, afanToreHoB, NPOAYKTOB, COAEpPXaLUMX KApOTUH
1 Op. pas3nivyHble MeToabl 061a4aloT HEBLICOKON 3 dEKTMBHOCTLIO BOCCTAHOBEHNS
opraHa 3peHus. MNpuymHbl 3TOro 0OycnoBfeHbl TEM, YTO YTOMJIEHME OpraHa 3peHus
XapakTepuadyeTcs He TOJIbKO HapyLleHeM paboThl akkOMOAALLMOHHOrO annapara rnasa
(paboThl ero MblLLLL), HO U yxyaLeHneM GYyHKLMOHaNbHbIX CBOMCTB CETYaTKM, KOTOpOoe
CBS13aHO CO CHMXXEHUEM B HEV KDOBOTOKA U YTHETEHMEM OOMEHHbIX MPOLLECCOB.

B cBSi3u ¢ 9TMM AN BOCCTAHOBMIEHMS aKTMBHOCTU CETYaTON 060/104KM rfasa u, co-
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OTBETCTBEHHO, CHATUS 3PUTENIbHOIr0 YTOMJIEHNS HEOOXOAMMO MUCMOMb30BaTh METOAbI, B
TOM ymcne NpodunakTMieckne, OCHOBaHHbIE Ha JiedebHbIX Gr3ndeckn ¢hakTopoB, OKa-
3bIBaIOLLMX CUHOPOMHO-NATOrEHETNYECKOE AENCTBME HA MPUYNHY U MEXAHU3M Pa3BUTUS
npouecca. K Takum dpaktopam 0THOCUTCH HU3KOMHTEHCMBHOE N1a3epPHOE N3JyYeHNE.
McTOoKmn 3TOro Metoda nexart B pycnie UCCNeAoBaHui, BbIMOMHEHHbIX ewwe B 1989
roay B VIHCTUTYTe rurneHsl Tpyaa v npodeccmoHanbHbix 3aboneBaHnini MuHmucTepcTea

3apaBooxpaHeHus CCCP.

57



FAA3SHUK

JIEYEBHbBIE 3P DEKTbI IASEPHOIO U3NTYYEHUA

TepmuH «JIASEP» (LASER) siBnsieTcs abOpeBMaTypoit OT nepBbiX OYKB aHMNIACKMX
cnoB «Light Amplification by Stimulated Emission of Radiation», 4To 03HauaeT
«yCUNIEHNE CBEeTa BbIHYXAEHHbLIM U3y4eHNEM». VICTOYHUKOM Na3epHOro U3nyyeHus
ABNSIETCA ONTUYECKMIA KBAHTOBLIM reHepaTop. OH n3nyyaeT a1ekTPOMarHUTHbIE BOSHBbI,
obnagaolme yH1kanbHbIMU CBOCTBAMMU:

— MOHOXPOMATMYHOCTbIO (CTPOro ONpeaeneHHon oJNHOWM BOJIHbI);

— KOrepeHTHOCTbIO (dasa n3ny4yeHns noCcTosiHHasi BO BDEMEHU 1 NPOCTPaHCTBE);

— napanfefnibHOCTbIO NOTOKA U3YYeHUs (O4eHb Masbli Yro PacX0OXOEeHUS nyya);

— BbICOKOM MAIOTHOCTbIO (BbICOKAS KOHLLEHTPALMNSA SHEPTN);

— XOpPOLUEN ONTUYECKOM POKYCUPOBKON;

— nonapusdaumen (GMKCMPOBAHHOM OpUEeHTaUNENn BEKTOPOB 31IEKTPOMArHUTHOIO
rnosg B NPOCTPAaHCTBE).

OTKPbLITUEM NA3EPHOro NU3Ny4eHUs Mbl 0653aHbl OTEYECTBEHHbLIM y4yeHbiM H. T.
Bacosy 1 A. M. MNMpoxopoBy (1952-1959), a Takxe amepukaHuy Y. TayHcy. 3a cBoe

OTKpPbITUE OHUM OblIN yaocToeHbl HoGenescko npemumn.

Hencterne opunanyeckmx GpakTopoB HA OpraHnU3m OCYLLECTBASETCS NOCPELCTBOM
rnepega4qv emy aHeprmun. B 3aBuMCMMOCTM OT €€ KONIn4ecTBa, Buaa v NpOCTPaHCTBEHHO-
BPEMEHHOro pacnpefeneHns B opraHn3mMe MoryT pa3BuBaTbCs NPUHLMNMANBHO ABa
nyTv ee Bo3aencTeus. lNepBbii U3 HUX — HEeCNeundU4eckin — NPONCXoamT Npu BO3-
0EeNCTBUN BbICOKOMHTEHCUBHbIX PakTOPOB, YAEIbHOE KONMYECTBO IHEPTIUN KOTOPbLIX
NPEeBOCXOAUT MeTaboNMYECKYIO TEMNONPOAYKLMIO YENTOBEKA, KOTOPas A1 Pa3NyHbIX
opraHoB coctaenget 0,7-1,3 BT-kr. B atom cnydyae pusnyecknii ¢aktop Bbi3biBaeT
TPUBMANbHbI HArpeB MOBEPXHOCTHLIX NN FYOOKMX TKAHEN, KOTOPbLIA MPUBOANT K pac-
LUIMPEHNIO COCYA0B (rMnepemMumn) n ycuneHuio metabonnama s 1,4 pasa npuv noBbILLIEHNN
TemnepaTtypbl Ha 1°C (no npasuny BanT-fTododa).

BTopon nyTb B3auMOLENCTBUA — MMOM/IOLEHNE SHEPrun — OnpenenseT cneumn-

dunyeckmne peakumm opraHmama (3akoH MpoTTryca-Apennepa) n peanmdyetcs npm
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BO3[EMCTBUM HA Pa3/INYHbIE OpPraHbl U TKaHW, MeMOpaHbl KNeTok KOTOpbIX 06nanatoT
cneunduyecknmMm CTpykTypamu (peuentopamm, 6enkamMm, MOHHbIMU KaHanamm un np.),
npeobpasyoLwymMmn aHepruio dakTopa B pasfinyHble GopmMbl GMOIOrMYecKoii akTUBHOCTH.
Mpn aTOM yaenbHas sHeprus peakumn opraHM3aMa MpeBbILIAeT HayallbHY 3HEPrUo
dakTopa (KoonepaTnBHbIN OTBET).

C TOYKM 3pEeHUs KNNHMUUCTA nnn puamonora ons 06bACHEHUS MexaHU3MoB Aei-
cTBUSA HGaKTOPOB HN3KOWM MHTEHCUBHOCTM [OCTATOYHO NPEACTaBAEHUs, YTO nx bmono-
ruyeckme un nedyebHble 3ddeKTbl Pa3BUBAIOTCS N0 PEePIeKTOPHOMY MexaHn3My. Jaxe
pacLIMpmB YaCTHOE NOHATUE PEDNEKTOPHBLIX MEXAHU3MOB 0,0 MHGOOPMAaLMOHHO-PEry-
JISTOPHBIX, Mbl HE NPMBGABUM ACHOCTU B MOHUMaHNE PUINKO-XUMUYECKNX OCHOB e -
cTBUS GU3NYECKNX GaKTOPOB HNIKON MHTEHCUBHOCTU. OAHAKO Nnepes pacCMOTPEHNEM
MOJIEKYNIIPHBIX MEXAHU3MOB MOAYEPKHEM, YTO Mbl JOMOJIHAEM, HO HE ANCKYTUPYEM C
HU3MONOrM4eCcKor TPaKTOBKOM MH(POPMAaLMOHHbLIX MEXAHN3MOB BO3AencTBuS. [encTen-
TeNbHO, BNnsHME GU3nNYecknx GakTopoB HN3KOM MHTEHCMBHOCTU e[Ba N CNOCOBHO
HernocpencTBEHHO N3MEHUTb QYHKLIMIO OPraHoOB 1 TKaHel, Tem 6onee B o6nacTu, kyaa
aHeprusa dakTopa NPaKkTUY4eCckn He NPOHMKAET. BnusHne Ha HeEpPBHbIE, ryMOpasbHbIe,
VIMMYHHbIE 1 APYrye KaHasnbl yNpaBieHusa 1 perynaumm GyHKUUA OPraHoB U CUCTEM,
npuBosiee K MetaboIM4eckomMy «0TKNKY», SHEPrst KOTOPOro NpeBbillaeT 9HepPruto
dakTopa — cambili NpeemMnemMbli MEXaHU3M BAUAHNSA GaKTOPOB HU3KOW NHTEHCUBHO-
cTu. MNepexoas aanee K ux MosIeKyISspHeIM MexaHM3amMaMm, Mbl 6yaemM MeThb B BUAY, 4TO
Ha MakpOYypPOBHE OHM Peann3ylTCs Ha 3BEHbAX HEPBHOM, N'YMOPanbHON N UMMYHHOM
perynauny BucLepanbHbiX GQYHKLNNA.

B pamkax TepMOANHAMUKN YTOYHUM MOHATUE BO3OENCTBUSA HU3KOM (HETEers0B804)
VHTEHCUBHOCTU. TennoBoe BO3OENCTBUE HA OTAE/IbHYIO MOJIEKY/TY, O4EBUAHO, OOKHO
OblTb COM3MEPUMO C BEVNYNHOM SHEPrum TEMIOBOro ABMXeHUS, paBHon KT (k — no-
cTosiHHas bonbuMana, T — abcontoTHasa Temnepartypa). Bennumna KT npu Temnepartype
37°C coctaBnseTt Bcero 0,026 aB (3neKTpOH-BONLT — BHECUCTEMHAA EANHMLA SHEPTUN,
paBHag 1,6-10°'° Ox). Takum o6pasom, NoroLLeHne Monekysion GoToHa C dHepruen
2,6 3B (cuHuin ceeT) Bhi3biBaeT ee “HarpeB” oo 30 000°C! OgHako, eCnv MHTEHCUBHOCTb

OCBeLLeHns mana, nornowaeTt GOoTOoHbl 0gHa MOSEKYNa U3 MUIIMOHOB, T.0. CPEAHSIS
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npubaBka SHEPruv Ha Kaxayt MOJeKys1y NolydaeTcs MHOro MeHblue KT. HecmoTps Ha
BbICOKY!0, MO CPaBHEHWIO C TEMJIOBO, 3HEPI IO OTAESbHbLIX KBAHTOB, 00LLEE BO3AENCTBME
OKa3blBaeTCs HETEMJOBbIM. TEM HE MeHee, NOCe NPMBEAEHHOrO NpumMepa o4eBmnaHa
HEKOTOpasi YC/IOBHOCTb TEPMMHA «HETEMN0BAss UHTEHCUBHOCTbL>» AN OTAENbHO B3ATOM
mMonekynbl. C opyrori CTOPOHbI, NPY TEMIOBOM MHTEHCUBHOCTUY J1A3E€PHOI0 U3Ny4eHUs,
TENoBas SHEPrns BCex Monekyn B 061acTn BO3AENCTBUS NOBLILLAETCS MPUMEPHO Ha
1% oT KT (00 3°C), HO BHeprus 0TAe/1IbHOro KBaHTa N3Ny4eHns 4HacToTom 4 KL, HUYTOXHA,
Bcero 0,0016 aB. Takum 06pa3om, TeNSIOBOe BO3AENCTBUE NPU JIa3EPHOM 00y4eHNN
[OCTUraeTcst NOrOLLEHNEM KaXX 0 MOJIEKY/T0M MHOIMUX ThICSIH KBaHTOB PaANOU3ITYHEHUSI.

B3anmopencTeme nasepHoro nany4yeHms ¢ GuonormieckumMmm 06bekTaMmm NposiBAsieT-
CS1 KaK B BOJIHOBbIX, TaK 1 KBAHTOBbIX 9P eKTax, BEPOATHOCTb GOPMUPOBAHUS KOTOPbIX
M3MEHSIETCSA B 3aBMCUMOCTW OT AJIMHbBI BOSHbLI. [py oueHke 0cobeHHOoCTen nevebHOro
[EenCcTBMS Na3epHOro U3ny4yeHuns, Hapsay ¢ TakMMu 3aKkOHOMEPHOCTSAMM ero BOJIHOBOIO
pacnpocTpaHeHusi, Kak OTPaxXeHne, paccesiHne 1 NornouleHne, HeoO6XoaAMMO Takxke
Y4nUTbIBATb KOPMYCKYNSAPHbIE 3PP EKTbI — GOTOXUMUYECKNA, DOTOINEKTPUYECKUI, HOTO-
NINTUYECKUIA 1 gpyrue.

B mexaHname poTtobmnonormieckoro AencTems nas3epHoro N3nyvyeHns onpenens-
IOWLMM SBASIETCHA MNOMNOLLEHNE SHEePruM CBETOBbIX KBAHTOB aTOMaMu U MOJIEKynaMu
ouonorunyecknx TkaHen (3akoH poTryca-Aperinepa). B pesynbtate ob6pasyoTcs
3N1EKTPOHHO-BO30YXAEHHbLIE COCTOSHMSI MOJIEKYJT C MEPEHOCOM SHEPI MM KBAHTA (BHY-
TPEHHUN GOTO3IDDEKT), U NPOUCXOANT INEKTPONUTUYECKAN ANCCOoUMaLmSa N MOHN3a-
umMs 6Monormyeckmx Mosekys. Xapakrtep nepBmyYHbIX GOTOOMONOrMYECKUX pPeakLni
onpenensieTcs aHepruein KBaHTOB ONTUYECKOr0 U3nydeHunsi. B uHgpakpacHoi obnactu
3aHeprum doToHoB (1,6-2,4)-107"° I JOCTATOYHO TONIbKO AN YBEIMYEHUS SHEPTUU
KonebaTenbHbIX MPOLECCOB BMONOrM4Yecknx Monekysn. Buanmoe nsnyuyeHne, aHeprusa
®OTOHOB KOTOPOro cocTasnsaeT (3,2-6,4)-10-° I, cnoco6HO BbI3BaTb VX 3/1IEKTPOHHOE
BO30OyxaeHne 1 GoToNNTUYECKYIO aMccoumauuio. HakoHel, kBaHTbl ynbTpaduone-
TOBOroO M3ny4YeHusa ¢ aHeprueit (6,4-9,6)-10-"° I BbI3bIBAIOT MOHU3ALMIO MONEKYST U

paspyLleHne KOBaNEHTHbIX CBA3EN.
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doToxvmmyeckme peakunn KBaHToB OlNTU4YeCKOIro N3J1iy4eHus.

Ha cnepytouem aTane SHeprms ONTUYECKOro N3ny4eHns TpaHCHOPMUPYETCs B TEMNJIO
nnm obpasyoTcsa nepBuyHblie GOTONPOAYKTbI, BbICTYNAOLMNE MYCKOBLIM MEXaHNU3MOM
doTOBNONOrMYeckmx NPoLLeccoB. MNepBbIi TUN 3HEPreTUYECKNX NMPEBPALLEHNI NpU-
cyL, B 6onbLUEl cTeNneHn MHGpPaKkpacHOMY, a BTOPO yiibTpadrnoneToBoOMy U3JTyHEHUIO.
AHanmM3 NnpmMpoabl IPOMCXOAALLMX NPOLECCOB MO3BONSET YTBEPXAATh, HTO cneumduny-
HOCTb Nle4ebHbIX 3PDEKTOB PaA3NINYHbIX YHaCTKOB ONMTUYECKOro N3y4eHns 3aBUCUT OT
LJIVHbI BOJIHBI.

OnTryeckoe nsnyvyeHme HU3KoWM (HETENIOBOWM) MHTEHCMBHOCTM ONTUYECKOIO U UH-
dpakpacHOro amMana3oHOB NPENMYLLLECTBEHHO BAUSIET HA BO3OYXAEHME TEX N UHbIX
9NEKTPOHHbIX SHEPreTUYECKMX YPOBHEN, HO HEe aBCONOTHO 0OYCNOBAMBAIOT €ro, no-
CKOJIbKY €CTECTBEHHbIN XO4 XMMNYECKNX OKNCNTENIbHO-BOCCTAHOBUTENbHbIX PeaKLUUi
Y XXMBOTHbIX COMPOBOXAAeTCs BO30OYXAEHNEM MOJIEKY/bl U MEPEHOCOM 3/1EeKTPOHA OT
[OHOpa K akuenTopy B TeMHoTe. [pn nepeHoce anekTpoHa B BO30YXXAEHHOE COCTOSHME
Nno AOHOPHO-aKLLENTOPHOMY MEXaHM3MY, B CllyHae OTCYTCTBUSA XUMUYECKNX NCTOYHUKOB,
cB0OOOHOM 3HEPrnn HeobxoaMMa MHAYKLNS NepeHoca 3/1eKTpoHa KBaHTOM cBeTa.

®OTOHbI MHGPAKPACHOIO U3NYYEHUS, UMEIOLLME SHEPTUI0, PaBHYO UM Gonblue
3HEPIrUN OKUCAUTENBHO-BOCCTAHOBUTENBbHBIX Map B LENN nepeHoca 31eKTPOHOB B

MUTOXOHOPWUAX, B NpUHUMNEe MOryT nHayumnpoBatb NepeHOoC 3NeKTpOoHa OT AOHOpa K
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akuenTopy. Takum 06pa3om, MHGPaKpacHbIM U3TyHEHNEM MOXET ObITb aKTUBU3UPOBAHO
TKaHeBoOe (K/IeTOYHOE) ObixaHne. 3HavyeHne aHeprum GoToHa MOXeT ObiTb 6OJbLLINM,
HEXENN PAa3HOCTb AHEPT NN OKUCANTENBHO-BOCCTAHOBUTENBHOM Napbl — «<MULLEHU» N3-
JIy4eHUS, MOCKOJbKY MOJIEKYJIbI-MEPEHOCUYNKM SNEKTPOHOB HAXOAATCSA B MeEMOpaHax u
rmapaTHOM OKPYXXEHUU N UX SHEPTETUYECKME YPOBHU HXKE, YEM ObIN Obl Y MONEKY
B cBOOOAHOM cocTosiHUN. COOTBETCTBEHHO, YaCTb SHEPrnun NornoLweHHOro KBaHTa
nepenaeTcs MoJiekynaM-cocensm 1 paccempaeTca 6e3 nsnydyeHus. Npumevartenb-
HO, YTO PA3HOCTU SHEPIUN OKUCIIUTENBHO-BOCCTAHOBUTENbHbBIX MApP — KOMMNOHEHTOB
ObIXaTeNbHOM LLENV COCTaBMSIOT AECATbIE 0N 3N1EKTPOH-BOJIbTA M SHEPTUN COOTBET-
CTBYIOLLMX KBAHTOB MPUXOAATCA HA ONMXKHMIN MHPpPaKpacHbIn ananasoH. Hanpumep,
3HEeprus OKUCNTENbHO-BOCCTaHoBUTENbHOM Nnapbl HAL+/HALH cocTtaenset 0,32 aB,
untoxpomokcmaasbl — 0,55 aB, a aHeprus ewe BUAMMbIX a30M «KpaCHbIX» GOTOHOB
— okono 1,5 3B.

K HacTosileMy BpeEMEHN HAAEXHO YCTAHOBIEHO BANSIHNE HU3KOMHTEHCUBHOIO fa-
3epHOro N3ny4yeHus Ha peakumm Hecneumpuieckoro MMyHuTeTa. HecmoTps Ha obunme
«BOenNblX NATEH» B MEXaHM3Max MMMYHOCTUMYJIMPYIOLLEro M UMMYHOMOZLY/TMPYIOLLLErO
0EeliCTBMS NAa3epHOro U3nyyYyeHusi, HEKOTOPble aCMeKTbl AAHHbIX MEXAHU3MOB MOXHO
cyYMTaTh YCTAHOBMAEHHbIMU. BaXHbIM 3BEHOM peakumin UMMYHUTETA ABASETCSH CUHTES
CUHIMIETHOr 0 KNcnopoaa, okmcnaouwero ¢ochonnnuabl ninazmaTmieckon MmemopaHsl
O6akTepuii. MpruMmepom pepMeHTa, MOCTaABAAOLEro CUHIMETHbIN KUCIopoad, SBNSeTCs
HAZLDH-okcmnaasa anbBeonsipHbix Makpodaros. 3ta peakumns, 04eBUAHO, B 0ObIYHbIX
DU3N0NOrNYECKNX YCIIOBUAX MPOUCXOAUT B TEMHOTE, HO MOXET NPOUCXOAMTh U Ha CBEe-
Ty. Kucnopopn B OCHOBHOM (HEBO30YXAEHHOM) COCTOSIHUM SIBNIIETCS NapamMarHeTKOM,
cnegoBaTefibHO, er0 OCHOBHOW 9HEpPreTuyeckuii ypoBeHb TPUMAETHbIN. CUHrMeTHoe
COCTOsIHME Y K1ucnopoaa Bo3byxaeHHOe 1 onsi BO30yXXaeHWs TpebyeT SHepruto KBaH-
Ta ¢ onvHom BonHbl 1270 HM, HO Takow nepexon sBasieTcs 3anpeLyeHHbiM. CTpyKTypa
3HEPreTNYECKMX YPOBHEN KNCIOPOAA A0CTATOYHO CNOXHA 1 €€ n3y4yeHne ganeko Bbl-
XOAUT 3a paMKu Hawlero Kypca. Takum 06pas3om, Mbl OrpaHUYMMCS UL BbIBOAOM,
YTO CUHIETHBIA KNCNIOPOA, B MPUCYTCTBUN OPraHNYeCKNX MOJIEKY-CEHCMBUNM3aTOPOB

o6pasyeTcs nocsie pana 6e3nanyyaresibHbIX Nepexonos npu Bo30YyXOAeH! TPUIMNIETHOro
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YPOBHS «ungrade» GOTOHOM C AJIMHOM BOSHbI 632 HM UK, CO 3HAYUTENIbHO MEHbLLEN
BEPOATHOCTbIO, GOTOHOM C AJIMHOM BOSIHLI 760 HM. CnefoBaTenbHO, KPACHOE U3NyYeHne
C ANVHOW BOMHbI 632 HM 00yCNOBAMBAET akTMBaLMIO CUHTE3A CUHIIETHOIO KMCNopoaa
1 obnagaeT MArkUM NPOOKCUAAHTHLIM 610N0rn4ecknmM apdekToM.

KpacHoe nanyyeHne MoxeT 06yCcnoBnMBaTh Kak aHTUOKCUAAHTHbI 3addekT — pe-
KOMOMHALMIO rnapaTMpoBaHHbIX 3N1EKTPOHOB C KaTMOH-pagukanamMmm nanydeHnem 650
HM, Tak 1 NMPOOKCUOAHTHbLIN apdeKkT — oObpazoBaHNE CUHIETHOro KMcnopoaa - npu
06ny4yeHn GoToHaMM C OAVHOM BOMHbLI 632 HM. HEMOHOXpOMAaTMYECKOE (LUIMPOKO-
NONOCHOE) KPaCcHOE M3Jy4eHME MOXET 00yCnoBUTb nNpeobnagaHne Toro Ui MHOro
addekTa B 3aBMCUMOCTN OT OTHOLUEHUSA CAEKTPasbHOM MNJIOTHOCTU 3SHEPreTUYeCKOom
CBETMMOCTW Npu AnvHax BosiH 650 1 632 HM, oT nokanuaauum 06y4eHns n ot GyHK-
LMOHANbHOro COCTOSIHUS 0b6ny4yaeMblx TkaHen. OTMeTUM, 4TO B nNocnegHee Bpems B
nasepoTepannun CRoxunachk NpakTuka NPUMEHEHUST KPACHOMO U3JyYeHUs UMEHHO C
OMHaMU BOJTH 632 11 650 HM, kak 6101I0rMYeCKM U KITMHUYECKN Hanbonee 3¢ eKTUBHbIX.
YNoMsIHYTble AJINHbI BOMH ObIN BbIOPaHbl SMMUPUYECKM U CIOXMUANCE 6e3 rnyboKomn
npenBapuTesibHOM aprymMmeHTaumm.

MexaHn3Mbl AeNCTBUS GMXXHEr 0 MHMPaKPaCHOro N3Jy4eHMS CBSI3aHbl C akTMBaLMEln
nepeHoca 9NeKTPOHOB MO AbIXaTENbHOM LEeNn MUTOXOHAPUIA. BMecTe ¢ TeM akTMBauus
TKQHEBOro AblXaHWs, Hapsay C MOBbILLEHNEM MHTEHCUBHOCTU MeTabonmama, npuBo-
ONT K N36LITOYHOMY HAKOMIEHUIO akTuBHbIX Gopm kucnopoga: O,, OH-, H,0, n pana
apyrux. lfeHepauuns akTUBHbIX GOPM KMCNOPOoAa, eCTb HEM30EXHas nnaTa 3a BbICOKYIO
MeTaboINYEeCKYI0 akTMBHOCTb @a3POOHOro AbIXaHUS Hallero opraHn3amMa — KMcnopon,
ABNSETCSH 9NIEMEHTOM HE TOJIbKO AAIOWMM, HO Y NPUHOCSALMM MPEexneBPeMEHHOEe
cTapeHune 1 rmbenb KNeTok.

CteneHb nposBneHus Gpotobmonornyecknx appekToB B OpraHn3me 3aBUCUT OT
WHTEHCUBHOCTW OMNTUYECKOro U3My4yeHus, koTopas ob6paTHO NponopLmMoHanbHa KBa-
[paTy paccTosHUS OT UCTOYHMKA A0 06ny4aemMon NoBepxHOCTU. Mcxoasa U3 aToro, B
KITIMHNYECKOW NpaKTuKe onpenensioT He MHTEHCUBHOCTb, a A03y 00/y4eHuns Ha onpe-
[eNeHHOM PacCTOSIHUM OT UCTOYHMKA NMyTEM U3MEPEHUS BpeMeHU 06ydeHmns. Hapsay

C aKTMBUPYIOLLEN POJbI0 MHGDPAKPACHOrO Na3epHOro N3Ny4YeHnst HU3KOM UHTEHCUB-
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HOCTM Ha TKaHEeBOW MeTabonn3m, B KIIMHUYECKOW MPakTUKe HaAEXHO YyCTaHOBJIEHO
NOTEHLMPOBAHNE KIMHUYECKUX JIe4eBHbIX 3 DEKTOB la3epoTepanmm B MOCTOSTHHOM U
HM3KOYaCTOTHOM NEPEMEHHOM MarHMTHOM Mose.

[Mpn 0QHOBPEMEHHOM MPUMEHEHUN NA3EPHOro U3NyYeHUs U NOCTOSHHOIO Mar-
HWUTHOTO MOJISt 3HEPTUS KBAHTOB HAPYLLAET crabble 3N1EKTPONINTUYECKNE CBA3U MEXIY
MOHaMM 1 MOJieKynamMn Bopbl, @ MarHMTHoe nosne cnocobCTBYET 3TOM Anccoumaumnm
OIHOBPEMEHHO MPEnaTCTBYET PEKOMOUHALMN NOHOB ((POTOMArHUTO3/1EKTPUYE CKUE
a¢ppekT KukonHa-HockoBa). Kpome Toro, B NOCTOSAHHOM MarHMTHOM MOJiE€ MOJIEKYNSP-
Hbl€ ANMOAN CTPOro OPUEHTUPOBAHBI BAOJIb €M0 CUIOBLIX IMHUIA. A MOCKOJIbKY BEKTOP
MarHUTHOM MHAYKUUN HANpaBieH NepneHankynsapHO CBETOBOMY NOTOKY (MarHuUT pac-
NMOMOXEH MO NepumeTpy 06/1y4aemMoro yyacTka), To OCHOBHas Macca AunoJsieli pacno-
naraeTcsl BAOJIb HEro. 97O CYLLECTBEHHO YBENNYMBAET MPOHUKAIOLLYIO CNOCOOHOCTb
nazepHoro nanydyeHus (4o 70 MMm), yMeHbLLaeT KOIPPULIMEHT OTPaKEHUS HA FPaHMLEe
paspena TkaHel 1 obecrneynBaeT MakCMMasbHOE MOrToLWEeHe Na3epHOro U3nyyeHus.
YkasaHHble 0COOEHHOCTU CYLLeCTBEHHO NOBbILLAIOT TepaneBTUYeckyo 3 deKTUBHOCTb
MarHMTONa3epHOro BO3AENCTBUS HA NATONI0rMYEeCKN NpoLLecc.

Taknum 06pa3om, 3N1EKTPOMArHUTHbIE MOJIS U U3TyHEHUS UMEIOT ONPeaESIeHHOe Npo-
CTPaHCTBEHHO-BPEMEHHOE pacnpeaeneHne aHeprum, Kotopas npu B3anMogencTanm
OMI ¢ BronornyeckMmm TKaHaIMmn TpaHCHOPMUPYETCSH B APYrne Buabl (MexaHM4Yeckyio,
XUMUYECKYIO. TEMJIOBYIO U AP.). BbidaBaHHbIE BO3OYXAEHNEM UN HAarpeBaHUEM TKaHEeN
opraHu3ama nNpoLecchl CryXat nyckoBbiM 3BEHOM (PU3NKO-XUMUYECKUX 1 BUONOTMHYECKNX
peakunin, GopMmpPYIOLLMX KOHEYHbIN TepaneBTnYecknin dpdekT. MNpr 3ToOM Kaxablin N3
TUMOB PACCMOTPEHHbIX 3N1EKTPOMAarHUTHbIX MONIEN N U3NYYEHWUI BbI3bIBAET NpUCyLLne
TONbKO eMy GU3UKO-XMMUYECKME MNPOLECCHI, KOTOPbIE ONPEAEnsoT cneunduUIHoCTb

MX nevyebHbIX 3pPEKTOB.

JNlasepoTepanus — nedebHoe NpUMeHeHne NasepHOro N3nyYeHns HU3KOM MHTEH-
CUBHOCTU. B pursmnoTepanum npumMeHsioT NpenmyLLLeCTBEHHO KpacHOe 1 HdpakpacHoe
NlasepHble N3NyYeHNs.

KpacHoe naszepHoe n3ydeHne NpoHUKaeT B TKaHW Ha rnybuHy oo 3 cm n nsbupa-

TesIbHO MOMIOWAETCA BOCCTAaHOBAEHHBIMM XpOMOdopamu Cu, MONEKY bl LLMTOXPOM-C-
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okcmaasbl, POTOBO30YXAEHME KOTOPO M3MEHSAET OKUCINTENIbHO-BOCCTAHOBUTENIbHbIE
CBOWCTBA €e KOMMOHEHTOB. B pe3ynbraTe yCKOPAETCH NepeHoC 31eKTPOHOB B Ablxa-
TenbHoM uenun, nponcxoant ocsoboxaeHne NO 13 kaTaimTM4eckoro LeHTpa LMTOXPOM-
C-0KCKnaasbl M NPOMCXoamnT 06pasoBaHe CUHIMETHOrO K1ucnopoaa — cynepokcmaa O,
YckopeHune nepeHoca 3/IeKTPOHOB MO AbIXaTesIbHOW LLenu Bbi3blBaeT akTUBaLMIO Kne-
TOYHOTO [ibIXaHWS 1 YCUIIMBAET TPAHCMOPT B HeMTpodunax noHos Ca,". AsTokonebaHus
KOHLLEHTPaLMW BHYTPUKIETOYHOMO KasibLys CNOCOOHbI yCUNMBATh CUHTES HYKIIEMHOBbIX
KMCNOT, CUHTE3 1 HakonneHne AT®, onocpenoBaTtb AEACTBUE SKCTPAKIETOYHbIX CTU-
MYJIOB 1 PETryIMPOBaTb MEXK/IETOYHbIE KOHTaKTbl U B3ammoaencTeus. Okcug, a3oTa
BbI3bIBAET pacLUMpeEHMEe COCYA0B MUKPOLUMPKYNATOPHOIro pycna, BOCCTaHaBMBaeT
JIOKaNbHbIM KPOBOTOK M NMPUBOAMUT K Aervgparauum odara socnaneHuns. AKTmBaumsa
MUKPOLIMPKYNAUMK 061y4aeMbiX TKaHEM U KNCIOPOA3aBUCUMON AerpaHynsaunm Hem-
TPOdUNOB, Hapsy C HE3HaYMTESIbHBIM HapacTaHnemM coaepxaHus cynepokcuaa O, n
npoaykta ero gucmyrtauun H,0,, cnoco6CTBYeT paspeLleHunio NHUILTPAaTUBHO-IKC-
Cy[aTMBHbIX MPOLECCOB M YCKOPEHMIO nNponndepaummn B o4yare BocnaseHus. 3tomy
CNOCOOCTBYET M BOCCTAHOBJIEHWE YTHETEHHOM MaTONI0rMYeCKNM NPOLLECCOM aKTUBHOCTU
cvMnaTo-agpeHanoBo CUCTEMbI U ITTIOKOKOPTUKOUAHOM OYHKUMN HAANOYEYHNKOB Npu

NnoKaJibHOM O6J'IY‘-IGHVIVI MX KOXHOM NPOEKLNN.

UHppakpacHoe nazepHoe n3nydeHne n3bupartesibHO MornoLuaeTcs OKUCIEHHbIM
xpoMopopom Cu, 1 MOsieKynamMmn UMTOXPOM-C-OKCUaasbl, 4TO NPMBOAMT K HapacTa-
HUIO CKOPOCTW NepeHoca 3/IEKTPOHOB MO AbIXaTeNbHOM Lenu. AKTMBaLus TKaHeBOro
ObIXaHVA NPUBOANT K HAKOMMNEHMIO aKTUBHbBIX GOPM KNCNOPOoAa, KOTOPbIE MHAYLMPYIOT
penapaTuBHYO PereHepaLmio TKaHen n ycunueatroTt nx metabonnam. MNpu nudpakpac-
HOM Nla3epHOM 06J1ly4EeHUM MOFPAHNYHbBIX C 04AarOM BOCMANIEHUS TKAHEN UM KpaeB PaHbl
NPOUNCXOANT CTUMYNSALMS MakpOodaros C BblAENEHNEM aHTMBOCNANNTESbHbBIX LUTOKMHOB
(UN-1, UN-6 n ®HO-4G), perynupyiowmx nponudepaumntio NMM@POUNTOB, MUTPALMIO
3penbix T-nnMmdoumToB N3 TMMYyCa 1 UX nepepacnpeneneHme Ha nepudepumn, a Takxe
anddepeHunMpPoBKY MMMYHOKOMMNETEHTHbIX KNETOK. I3MeHeHne GOXMMUYECKON akTUB-
HOCTW 6ENKOB, aMUHOKUCIIOT, MUITMEHTOB 1 GprnbpobnacToB akTUBMPYET Tpoduyeckme

MPOLECCHI B TKAHAX M CO3PEBAHME MPaHYSLMOHHON TKaHN Ha o6ny-4ae|v|0|7| NOBEPXHOCTW.
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MpoHukas B rybb TKaHel Ha 6—7 CcM, MHPPaKpacHOe NnasepHoe U3nyyeHmne ycu-
nmBaeT paboTy Xenes3 BHYyTPEHHEN CEKPELNM, aKTUBUPYET reMoroas, penapaTtmBHbie
NPOLECCHl B HEPBHOW, MbILLEYHOM 1 KOCTHOWM TKaHAX, yCUnneaeT OeAaTeNbHOCTb UM-
MYHOKOMMETEHTHbIX OPraHoOB 1 CUCTEM U NPUBOAUT K aKTUBALMWN KNETOYHOIO U ryMo-
panbHOro UMMyHUTETA.

BcnencTteue BbICOKOW HanpaBieHHOCTM N3ny4YeHns B 06nact 06ny4eHns nponc-
XOAUT 3anyCK aHCcamMbis1 MHOFOYUCTIEHHbIX PUINKO-XUMNYECKUX N DNOXUMUYECKMNX
peakumin opraHmama. JlazepHoe nsny4yeHume 3anyckaeT TPUITePHbIV Kackan, HeCcneum-
duryeckmx perynaTopHbIX peakuuin opraHmama, 3a CHeT KOTopbix dopmupyeTcs re-
Hepann3oBaHHasa peakumst 601bLHOro Ha nasepHoe mnanydyeHve. OHa pa3BuBaeTcsa 3a
CYET aKTUBALLMN KOOMEPAaTUBHbIX MPOLLECCOB TpaHCcdopmaLmm 1 nepenayv ceob6oaHon
3HEPrnn B peadynbrate KOonepaTMBHbIX B3aMMOOENCTBUIA MexXay akTUBMPOBAHHbLIMU
3fieMeHTaMu abIXxaTeNbHOW Lenn, cuctemMbl MOHoOkcuaa asoTta, MOJT u UMTOKMHOB,
KOTOPbIE 3anMyCKaloT HEMPOryMOpPasbHble U MEXKIETOYHbIE MEXAHU3Mbl PErynauum
dUn3nonorniecknx GyHKLMIN 1 onpeaensitoT KOHEeYHbI doTobroormyeckmin acddekT na-
3epHOro nanyyeHns. BelpakeHHOCTb 3TUX 3P DEKTOB ONPenENAeTCs UCXOOHbIM PeAOKC-
MOTEHLUMVANOM, CYLLECTBEHHO CHUXEHHbBIM B KJIETKaX MOPaXEeHHOro opraHa nim TKaHu.

KoHdopmaunoHHbIe M3MeHeHNs 6eKOB NOTEHLMAN3aBUCUMBIX HATPUEBbBIX MOHHbIX
KaHanoB HENPOSIEMMbl KOXHbIX adpdepeHToB (HOTOMHAKTMBALMN) NOL LENCTBUEM UH-
dpakpacHOro nas3epHoOro N3ny4yeHnst onpenensoT yrHeTeHNE TaKTUIIbHOM YyBCTBUTEb-
HOCTW B 06/1y4aemMoli 30He. YMeHbLUEeHMEe UMIMYJSIbCHOW aKTUBHOCTWN HEPBHbIX OKOHYaHWN
C-addepeHToB NPMBOOUT K CHUXEHMIO BOSIEBON YYBCTBUTENILHOCTU (3@ CYET Nepu-
depuryeckoro adpdepeHTHOro 6;10ka), a Takke Bo30yAVMOCTM NPOBOAALLMX HEPBHbIX
BOJIOKOH KOXMW. [Mpy NpoA0NnXUTENbHOM Na3depHOM 00/ly4EHNN NMPOUCXOANT aKTUBALMS

pereHepaunn HeI7IpOHOB, HYTO NPUBOAUT K BOCCTAHOBIEHUIO NX BOS6y,EI,I/1MOCTI/I.

Mpwv 1a3€pHOM 061y4EHUN aKTUBMPYIOTCS OKUCINTENbHBI MeTabosiM3M apuTpo-
LMTOB, 4YTO NMPUBOOMUT K YBEIMYEHUIO KNCOPOOHOM eMKOCTU KpoBu. K nazepHomy
M3Ny4eHnio Hanborsee YyBCTBUTENbHbI SAEPHbIV annapaTt KIeTOK U BHYTPUKIIETOYHbIE
MeM6paHHbIe CUCTEMBI, aKTUBALMSA KOTOPbIX CTUMYMPYET AnddepeHLMpoBKY 1 PyHK-

LLIMOHaJIbHYIO aKTUBHOCTb 06J'Iy‘-IeHHbIX (DOpMeHHbIX ANEMEHTOB KPOBW. Hakonnenne B
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KneTkax KpoBu MoHoB Ca?' obecneymBaeT UX NPaiMUHI (YCUSIEHME peakLmn Ha no-
cnenylowmii CTUMy) C BblAgNIEHNEM aKTUBHbLIX GOPM KMCNopona 1 MHAYUMOENbLHOMN
NO-curHTa3bl, a TakXe akTMBaLMIo MPOTEOUTMYECKMX PEPMEHTOB 1 NPOTEas, 3anycka-
IoLLMx aHabonmMyeckme NpoLecchl B opraHname. PaccnabneHmne CocyaoB CO CHUXXEHNEM
CKOPOCTM arperaumm TpoMboumnToB 1 cogepxaHma GubpuHoreHa coyeTaeTcs 34ech
C HapacTaHueM ypoBHsi cBOOOAHOro renapmHa n GuOPUHONUTUHECKON aKTUBHOCTU
CbIBOPOTKM KPOBU. YKa3aHHble MpoLecChl MPUBOAAT K CYLLECTBEHHOMY YIy4LLIEHUIO

KpOBOCHa6)KeHI/|FI TKaQHEN U TKAHEBOIO OblXaHUS.

Mpw BO3OENCTBUN HUBKOUHTEHCUBHOIO KPACHOIO J1a3€PHOIro N3J1iy4eHus Poro-
BULA, XPYCTaNVK 1 Npuiexatime K HAM BHyTPEHHNE CPebl IMasHoro 1610ka ocTalnTcs
NpO3payHbIMUM, Tak Kak OHW HE MOrNoLWAalT N HE PacCenBalOT CBETOBbIE Jly4M B [0-
CTaATOYHO BbIPAXEHHOW CTeneHn. ToNbKo HEGONbLLASA YaCTb U3NYYEeHUS, MPOXOAALLErO
yepes cpebl rMasHoro s6s10Kka, NPMHMMAaET y4acTue B 3puTenbHOM npouecce. bonee
3HauYMTEeNbHas YacTb abcopObmpyeTcs B rpaHynax NUrMeHTHOro anUTENUsa CeTYaTkm n
B COOCTBEHHO COCYANCTON 0060/1I04KE CeTHaTKu, ABNSALENCS OCHOBOM anga gpoTope-
LenTopoB (Koboyek 1 nanoyek).

JZlo3unpoBaHne BO3LENCTBUIN OCYLLECTBASIOT MO MNJAOTHOCTU NOTOKA QHEPIUN a3ep-
HOro n3nyyeHus. MpPoaoIKNTENBHOCTb TA3EPHON Tepanum CTPOro MHANBUAYaIbHA — OT
20 ¢ 0o 5 MuH Ha none; cymmapHo — A0 20 MyH. BpemMs BO3AENCTBUSA HA KAXOYI0 TOUKY
20 ¢, a cymmapHas npogomknTenbHOCTb NPOoLEAypbl HE MPEBbLILLAET 2 MUH. [poueaypbl
NMPOBOOAT eXeQHEBHO UK Yepes ieHb, Ha Kypc HasHadvatoT 10-20 npoueayp. Mpu He-
06X0AMMOCTIM NOBTOPHbIV KYPC NlasepoTepannmn HasHavyatoT yepes 2—3 Mec.

MIHTEpPECHO OTMETUTb, YTO 3€/IEHBIN 1a3ep HE BAUS HA COCTOSIHME TUONCYNbOUAHOM
CUCTEMbI HM B MUIMEHTHOM 3NUTENnn, HX B ceTyatke. TuongucynbduaHas cumctema
coxpaHsina ctabunbHOe COCTOsIHME B 00EenX TKaHsX rnasa. 9Tu AaHHble SBNASIOTCS 00~
NOMHUTENIbHLIM NMOATBEPXAEHNEM HaNN4YMsa cneunduruyeckoro MexaHmamMa AecTBus
KpacHOro cBeTa HU3KOMHTEHCUBHOrO Nasepa. Mpuv nonagaHmm UMeHHO KPacHOro cBeTa
Takoro nadepa Ha GoTopeLenTopbl CETYATKM M MUTMEHTHbIN 3NUTENNIA, MPOUCXOAMUT aK-
TUBALMS OKUCIIUTENbHO-BOCCTAHOBUTENTbHOW TUONANCYNbDUAHON CUCTEMbI, KOTOPAs

cnoco6cr3yer pereHepaunn 3puUTeJZibHONro BeLwjecrBa — PoA4oOlNiCUMHa CceT4YaTKu,

67



FAA3HUK

OTBETCTBEHHOr0 32 PYHKLMIO 3pEHUS. YBENNYEHNE KPOBEHAMNOIHEHWS ra3a, yyylleHne

0GMEHHbIX NPOLLECCOB, B CBOIO 04epeb, CIOCOBGCTBYIOT Y/yHLLEHWIO DYHKLN 3PEHMS.

Annapart «I'JTASHUK»

COBpEMEHHbIE TEXHUYECKNE PELUEHNS N MHHOBALUMKN, 3P DEKTUBHBbIE NPU NCMOJIb-
30BaHUM NAaHHOrO MeToa, peann3oBaHbl B annaparte GpusanoTepanesBTnyeckom Ang
nasepHomn koppekumn 3peHns «[JTASHUK».

BospeicTeme HUI3KOMHTEHCUBHOIO KPACHOT O Sla3epHOro nanyyeHns annapata «[J1A3-
HUNK» Hanbonee adpdEKTMBHO Ha CTPYKTypPax C XapakTepPHbIM Pa3MepOM OMTUYECKUX
HeogHopoaHocTen nopsagka 3—200 mkM. Takme pasdmepbl COOTBETCTBYIOT KJIETOUYHbBIM
CTPYKTYypam rfasa v CuctemMam MUKPOLIMPKYNAUUK (T.e. KPOBOOOpaLLEHNS HA KNETOYHOM
YPOBHE), OTBEYALWMM 3a BOCCTAHOBNEHNE (DYHKLMOHANbHbIX BO3BMOXHOCTEN opraHa
3PEHUS U, 4HTO 0COBEHHO BaXHO, CETYATKN.

MuKpPOUMPKYNATOPHbBIE HAPYLLUEHUS PA3NINYHOM BbIPAXEHHOCTU SABMSIOTCHA HEOTb-
€MJIEMbIM KOMIMOHEHTOM Nt060ro NaTonorMieckoro, B TOM YNCE BOCMAUTENbHOIO,
npouecca. [laxe B Tex cny4adax, Korga BocnanuTtesibHbli KOMMNOHEHT OTCYTCTBYET,
HapyLWeHNa B CUCTEME MUKPOLMPKYNSALNM 3HAYUTENBHO YCYrybnsioT TeyeHne 3a-
6oneBaHu4a. MonHoe e BOCCTAaHOBNEHNE MUKPOLMPKYISALUN B 04are nopaxeHus
C NOMOLLbIO MeAVKaMeHTO3HOMW Tepanuu — 3aga4da npakTUYeCckn HEBLIMOJIHUMAas.
Camo no cebe BbI3J0OpOBIEHNE 3aBUCUT OT COCTOSIHUS rOMeocTasa (NOCTOSHCTBA
COCTOSIHUS BHYTPEHHEN CUCTEMbI OPraHn3ma) M COCTOSIHUS PErYNMPYIOLLLEN CUCTEMBI
KOHKPETHOro 60/1bHOro, KOTOpPbIe NPu 601e3HN 0ObIYHO HapyLeHbl. [103ToOMy BO3-
MOXHOCTb MECTHOIO BANSHUSA HA CUCTEMY MUKPOLMPKYIALUM B O4are nopaxeHus
[aeT YHUKasbHbIA UIHCTPYMEHT N9 NpodpunakTukm gusnonormyeckoro NCTOWEHNS,
noBbILLEeHNS 3 DEKTUBHOCTU NIe4eHMs 1 peabunutaumm opraHa 3peHus. 3HaHne me-
XaHn3Ma AeNCTBUS HUSKOMHTEHCMBHOMO KPACHOI0 1a3ePHOro U3y4eHns N03BOAMNA0
paszpaboTaTb Ccnocod NPOPUNAKTUKN U CHATUS 3PUTENIBHOTO YTOMJIEHUS, a TakxXe
cozpatb 1 cam annapat «[JIASBHUK» pna peanusaunm metoga, npemmMyLLecTtBamMmum
KOTOPOro ABASOTCS MOPTATUBHOCTb, BbICOKas 3 dEKTUBHOCTbL U yao06Has B UCNOb-

30BaAHUN KOHCTPYKLUNA.
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AnnapaTt pnsmotepaneBTUYECKUii onqa nasepHomn Koppekuum sapeHus «FJ1A3-
HUK?>» npenctasnset coboii manorabaputHoe yCTPOMCTBO, COCTOSILL,EE U3 ONTUYECKOM
Kamepsbl, BbIMOJIHEHHON B MJ1aCTMacCOBOM KOpryce B BUOE O4KOB, U 3/IEKTPOHHOIro
610Ka ynpaBneHunsl, COeAVHEHHbIX Kabenem (CM. PUCYHOK).

BHyTpu Kopnyca onTU4eCKonm KaMmepbl pasMeLLeHbl: 9KpaH ONTUYECKOM KamMepbl U
NasepHbIi Anoa, € NOMOLLBIO KOTOPbIX MPON3BOANTCH BUHOKYNSIPHOE BO3OENCTBUE HA
rnasa HU3KOMHTEHCUBHbLIM ANPDY3HO OTPaKEHHBIM MOHOXPOMATUYECKUM U3NYYEHNEM
KpacHol obnacTu cnekTpa.

Ha Kopnyce onTn4yeckomn kamepbl UMeeTcs cnctema dpukcaumm eé Ha rosose na-
LIMEHTA C MOMOLLbIO 971ACTUYHOIO PEMHSI.

Brnok ynpaeneHns uMeeT MmanorabapuTHbIV NPSMOYroJibHbIN N1IaCTMACCOBbIA KOPMYC,
Ha KOTOPOM PacMoJIoXeHbl KHOMKM BKIIIOHEHUS PEXUMOB U NX MHONKATOPbI.

KHonkun BeiGopa nporpaMmmbl paboTbl CKOMMNOHOBAHLI B ABa 6510Ka N0 5 KHOMOK: 6710k
npodunakTnieckrx nporpamm 1 610K n1e4ebHbIX NPorpamMm.

B kopnyce 6510ka ynpaBneHus uMeeTcs pasbem 415 NoakoyYeHns kabensi, CoegnHS -
IOLLLEero NyJbT C ONTUYECKOM KAMEPOW, a TakxkKe HaXOAUTCHA OTCEK A1 YCTAHOBKM YeTbIpex

anemeHToB nuTanua Tuna AA 1,5 B.

COeaVHUTENbHbIN Kabenb \ —— onTu4yeckas kamepa

610K ynpaBfieHust

O6wwmin Bua annapata «[JTA3HUK»
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JluueBas naHenb 6510Kka ynpaeneHus annapata «IJIASHUK»

1 — kHonka «BKJ1/BbIKJ1»; 2 — 5 kHonok Bbibopa pexnumoB «[MPODPUITAKTUKA»;
3 - 5 ceeTtoanonoB nHankaumum pexmmon «MPODPUNAKTUKA»; 4 — 5 KHONOK
BbiOOpa pexunmoB «JIEHEHUE»; 5 — 5 cBeTOAMOA0B MHAMKALUK PEXUMOB «J1E-
YEHWE>»; 6 — cBeTOANOA HAaNMNYnNs Na3epHoro nanydyeHus; 7 — kHonka «CTAPT/
CTOIMM».

TEXHUYECKUE XAPAKTEPUCTUKHU

LnnHa BOHbI KPACHOMO NA3EPHON0 USNYHEHUS, HM....cuueuneineineineineeneanaannnns 650+ 20

MakcrmanbHas NAI0THOCTb MOLLHOCTUW KPACHOr0 MOAY/IMPOBAHHOMO Na3epHOro nany-

YeHUs Ha BbIXOZEe OKHa OMTMYECcKOoW kaMepsbl, He 6onee, MKBT/cM? ........... 10

BpeMmst 06/1yHEHNS (BKCTIOBMLMA), MUH....civneeineiineiieeieeieeieeaeeeeaeeieeans 2;3;4;51n10
Bpems ycTaHoBeHMs paboyero pexvma annapaTta, He 6onee, MyH........... 1,0
Hanpsi>keHNE MUTAaHUS, B 6
MolLLHOCTb, NoTpebnsemas annapaTtom, He 6onee, BT........coocvvveiieiiinennnn. 0,3
MpononmxknTensHOCTb PaboThl annapaTa B HEMPEPbLIBHOM PEXUME, ........... 8 yac

C NOBTOPHO-KPATKOBPEMEHHOM HArPY3KOM, HE MEHEE .....c.uivnieniineeneenaananns 30 MUH
Fa6apUTHbIE PA3MEPDI, HE BOMEE, MM.....ieuieieineiiieeeiiieaeieeeeie e e aeeanneeeees 220x80x80
Macca annapaTa, HE BOJEE, Khuu..uiuieeiu et eeneeteeaeeteetietieaeaeaeaneaneaneaneaneens 0,5
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MNopn nencTBMEM HN3KOMHTEHCMBHOIO KPACHOro 1a3epPHOro U3ny4yeHns y NaunueHToB
¢ 3a60/1eBaHMSAMYM BEK U CN3MNCTON 000JI0YKM 1123 3HAYMTESIbHO YMEHbLLIAETCS BOCMa-
JIEHME N OTEYHOCTb BEK, YCKOPSAOTCS 0OOMEHHbIE MPOLECCHI, yCUNNBAOTCA TPOPUYECKNe
npouecchbl. 3a cHeT M36UpPaTENbHOIO MOMOLLEHMS ONTUYECKOr O N3NyYeHNst POPMEHHbI-
MW 3fieEMeHTaMM KPOBU 1 BenkamMm nnasmbl KPOBU MPOUCXOOUT akTUBALMS JTOKASIbHOMO
KPOBOTOKA N YCUJIEHNE KPOBOCHAOXEHMS BEK.

Y naumeHToB ¢ 3ab60s1eBaHNSAMM POrOBOI 060J104KM Takoe 1U3flydyeHne yckopsieT 06-
MEHHbIE NPOLECChI, YTO NMPMBOAUT K PACCaCbIBaHWNIO NHPUILTPATOB, 3KCCYAATOB, KPOBO-
N3NNSHWIA, XPYCTaNMKOBbIX MAcC, PACLLUVPEHNIO COCYL0B U YyHLLIEHNIO KDOBOOOPALLEHWS
TKaHel Npu AMCTpodUYeCckmx NpoL,eccax Ha rmasHoM gHe.

Y nauneHTOoB ¢ rnaykoMoin KpacHoe 061y4eHne NPUBOAUT K BOCCTAHOBEHMIO MUKPO-
LMPKYN[UMN B PALY>KHO-POrOBUYHOM YIIly, HAPYLIEHME KOTOPOro SABASETCH MyCKOBbIM
MEXaHN3MOM NMEePBUYHOIO NOBLILLEHNSA BHYTPUMMA3HOr O AaBneHns. HN3KOMHTEHCMBHOE
KpacHoe nas3epHoe N3ny4eHmne KynmpyeT NPOoSBAEHNS PasnNYHbIX HAPYLLIEHUIA HENPOSH-
LOKPUHHOWM perynsumm BHYTPUMMA3HUYHOIO AaBeHUS.

MNMocne npoBeaeHUs Kypca HU3KOMHTEHCMBHOM KPaCHOM Na3epHon Tepanin y nosb-
3o0BaTener NepcoHabHbIX KOMMbIOTEPORB B 2,8 pada YMeHbLUWANCH Xanobbl Ha 00LLyO
yCTanoCTb, OLICTPYIO YTOMASEMOCTb, Pa3apPaXnTeNnbHOCTb, CYyObEKTMBHO Yy4LUNIOCH
COCTOSsIHME OpraHa 3peHnst — 3HaYMMO CHU3UNUCH Xanobbl Ha 6oNn B rnasax, pesb,
JYoKeHne, cnedotederHne. Kypc n3 5 npouenyp Ha opraH 3peHus Bbi3biBas yiy4dlleHne
OCTPOTbI 3PEHUS 1 MOBLILLEHWE YPOBHS LIBETOPA3NNYEHNS.

B pe3ynbrarte kypca AaHHbIM U35Tly4YeHneM B KPOBM NOJIb30BaTENEN NEPCOHANbHLIMU
KOMMbIOTEPAMM 3HAYUTENBHO HAapacTanu nokasarenn TMonNamMcyabGUAHOro paBHOBE-
cus B 0eNKoBOM 1 HeOENKoBOWM dpakuusax KpoBU (COOTBETCTBEHHO, Ha 35 n 25%), 4to
CBMOETENbCTBYET O MOBbIWEHNN Hecneundmnyeckon pe3ncTEHTHOCTUN (YCTOMYMBOCTM)
opraHuamMa. 3aperucTpmMpoBaHO BOCCTAaHOB/IEHME CBETOBOWM YyBCTBUTENLHOCTM Y Na-
LIMEHTOB MOC/E KypCa HU3KOMHTEHCMBHOIO KPACHOIro Ia3ePHOro U3My4eHUs, YPOBEHb
KOTOPOW COXPaHSANCH B TEHEHME YETbIPEX MECSILIEB.

Takum 06pa3om, METO, KOPPEKLIMN 3PUTENBHOIO YTOMIIEHUS Y MPOdECCUOHANBbHbIX
rpynn nosib3oBartesie KOMMNbIOTEPOB NoKa3aJsl CBOIO BbICOKYI0 3P deKTUBHOCTL. B ocHoBe

d)eHOMeHa ynyduweHunsa (DyHKLI,I/II/I 3PEHUNA NTEXUT akKTuBauma OKNCJINTESIbHO-BOCCTaHO-
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BUTENbHOM TMONANCYNbAUOHOM CUCTEMBI IMada, KoTopas CrnocobCTBYET pereHepauunm
pojoncmHa U ero HopMasbHOMY QYHKLNOHVUPOBAHUIO, Yy4YlleHNe KPOBOCHAOXEHUS
ceTyaTku, CBA3aHHOE C U3MEHEHMEM COOTHOLLUEHUS AMamMeTpa COCyaoB, 3a CHET pac-
LIMPEHVs apTepmnanbHOro pycna. MexaHmam aTnx u3MeHeHui CBA3aH C COCTOSIHUEM He
TONbKO HGOTOPELLENTOPOB CETYATOM 06010YKM rNasa, HO U MUFMEHTHOMO ANUTENNS.

Y nauneHToB C CUHAPOMOM NCUXO3MOLMOHANIBHOIO HAMPSXeHUs KYPC HU3KOUHTEH-
CMBHOV Na3epHON Tepannn Bbi3biBasl BbIPAXEHHbIN perpecc KAMHNYECKUX CUMMTOMOB
JINYHOCTHOW N PEAKTUBHOM TPEBOXHOCTM, MOBbLILLEHME 3MOLIMOHANIbHOM CTAabWIbHOCTH,
ncuxodun3nonormyeckmnx nokasaTenen — NoBblLUEHNE YPOBHS CAMOOLIEHKM, COLMAnbHOM
ajantaummn. Takke BOCCTaHaBIMBAJICS CHUXEHHbIN TOHYC NapacMnaTn4yeCckom HEPBHOMN
CcuUCTeMbl (BOCCTAHOBJIEHME BEreTaTMBHOM HEPBHOM CUCTEMBI) U MOBbLILLEHHbIN TOHYC
CcCMMMaTo-aapeHanoBon 1 rmnoTanamo-rmnoduaapHon CUMCTEM, KOPPUrnMpoBascs no-
BbILLUEHHbIN YPOBEHb JIMMNONPOTENHOBOIO CMNeKTpa B CTOPOHY aTeporeHHbIX dpakumi,
CHUXaICS YPOBEHb CEPOTOHUHA U flodaMunHa. Takum 06pa3om, OKynsipHas HU3KOUHTEH-
CMBHas KpacHas nasepHas Tepanus oonagaeT NCUXOPENakCUpyoLLMM U TOHU3VPYOLLMM

neyebHbIMU apdekTamm.

JleueOHble 3acpPekTbl annaparta «FITNIASHUK»:

1) NpOTMBOBOCNANUTENbHbIN;

2) NpPOTMBOOTEYHbI;

3) ob6es3bonmBaowmii;

4) TpPOodUKO-CTUMYNIMPYIOLWKIA (ynydwaeT oOMeH BeLecTB);
5) MMMYHOCTUMYANPYIOLLMIA N UMMYHOMOZYNVPYIOLLNIA;

6) cocyoopacwmpsaiowmi (ynyylieHne MMKPOLIMPKYNALUK);
7) peceHcubunnanpyloLwmi (MPoTUBOaNIEPrniecknin);

8) ynyylweHne peonornn KPoBu (aHTUarperaHTHbIN);

9) penapaTuBHbIN (BOCCTAHOBIEHNE TKAHEN);
10) GakTepuocTaTU4eckuit;
11) aHTUOKCUOAHTHBIN;

12) apanTuBHBIA, aHTUCTPECCOPHbIN.
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NMOKA3AHUA K MPUMEHEHUIO AMNMAPATA «TJIASHUK»

JleyeHue:

— 6nedapuT;

— KOHBIOHKTUBUT Pas/inyHOM 3TUOJIOTUK;

— abcuecc v pnermoHa Beka,;

— reprec Bek;

— ancTpoduryeckme 3aboneBaHNs POroBULLbI;
— KepaTuT;

— UPUOOUMKIINT U XOPUOPETUHUT;

— aucTpodus 1 Apyrue nopaxeHns cetTyaTku;
— YyacTuyHasa aTpodusa 3pUTENbHOro HepPBa;

— cna3m akkoMoZaLmm npy MMonuu;

— ouabeTnyeckas peTuHonaTus;

— rnaykoma;

— KaTapakra.

Mpodunakruka:

— YTOMJNEHUS 3PUTESNIBHOMO aHaNN3aTopa;

— NpU HaNpsiXeHHbIX paboTax, B TOM 4Mcie npu paboTe Ha KOMMbIOTEPE;

— CHATUS cnasma akkoMOoAaLMn y NaLMEeHTOB C MUOMNUEN N TMNepMeTponuneit;
— OJINTENBbHOI O 3PUTENIbHOIO HaMpPSKEHNUS;

— AUCIIenHok 6onesHu.
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NMPOTUBOMOKA3AHUA K MPUMEHEHUIO ANMMAPATA «TJTA3HUK»

— runepToHu4yeckas 6onesHs lll ctagum;
— PE3KO BbIPaXXEHHbIN aTEPOCKNEPO3 COCYA0B rOSIOBHOMO MO3ra;

— obLLee TAXeNoe CocTosiHME 6ONBHOrO, NNXopafoyHOe COCTOsHME (TemMnepaTtypa

Tena 6onbHoro cebile 38°C);
— nedekTbl KOXM B 061aCTN BO3OENCTBUS;
— remMmopparn4yeckmin CUHAPOM;

— OCTPbI€ FHOWMHbIE MPOLLECCHI B 1a3y.
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YACTHbIE METOAUKWU NMPUMEHEHUA AMNMAPATA

Bnedapur

BnedapuT — xpoHnyeckoe BocnanutenbHoe 3abonesaHne cBO6OAHOIo Kpasi Beka .
dBnsaeTca ogHUM U3 HanbOoJIee YacTbIX U UCKITIOYUTESTbHO YNOPHLIX 3a001eBaHni rmnaa.
3aboneBaHne MoXeT NPOAOIXKATLCS MHOMME roAbl B BUAE NPOCTOM, YellynyaTon u a3-
BEHHON popmMax.

MpuYMHbI BO3HMKHOBEHUS Bnedaprta MHOrOYNCIIEHHbI M pa3Ho00OpasHbl. M3 00Lwmx
MPUYNH ONPEOENEHHYIO POJib UFPAIOT UCTOLWEHHOCTL, BUTAMUHHAS HEQOCTATOYHOCTb,
aHemus, 3aboneBaHNs XenyaoyYHO-KULLEeYHOro TpakTa, auartes, CKpodynea, rMucTHbie
VHBa3UM, 9HAOKPUHHbIE OOMEHHbIE HapPYLUEHUS, annepruieckme cocTosHma. YacTto
3abosieBaHNE COYETAETCS C KAPUECOM 3yOOB, XPOHNYECKMM TOH3UIUTOM, NoNnnamm
HOCa, afieHouaamMm 1 opyruMmmn NnaTonormyeckumMmy npoueccaMmm B NpuaaToYHbIX nasy-
xax Hoca. Passutuio 6nedaputa 61aronpusaTCTBYIOT HE KOPPUTMPOBAHHbIE aHOMANUN
pedpakunu (rmnepmeTponuns n acTurmaTnam), HeG1aronpPUATHbIE BHELLHWE YCNOBUS:
3a[bIMIEHHOCTb M 3anbIIEHHOCTb NPOU3BOACTBEHHbIX MOMeELLEeHUn, npebbiBaHne B
aTMocdepe pasapaxaroLLmx XMMNYECKNX COeAMHEHWNA.

Bo3HukHOBEHWE GnedapmnToB YacTo ObIBAET CBA3AHO C XPOHUYECKMMU 3abone-
BaHNAMWN KOHBIOHKTUBbI U €€ XENE3, CNESHbIX NyTel, PacCCTPONCTBAMN MbILLEYHOIO
paBHOBECUS, KOTOPbIE NpeApacnonaralT K HAPYLEHNIO KpOBOOOpaLLEHNS B BEKAX U
CNM3nCTbIX 060s1I04Kax rnasa U akTMBM3auumn B HUX MHPEKLMN, OCOBEHHO YacTo 3K
ABNEeHNs HabnoaaTCa y 1L, CTPpadaloWwmx aHeMUen.

MpocToii 6nedapuTt conpoBoXaaeTca runepemMmert, oopasoBaHMeEM Yellyek n
KOpo4ekK y KOopHel pecHUy,. CybbekTUBHO BOMbHbIE OLLYLLAIOT 3y, YTOMSEMOCTb Npu
paboTe. I3BeHHbI 6GnedapuT BO3HNKAET NOCSIe yaaneHus rHOMHbIX KOPOYeK, KOTOPbI-
MW NMOKPbIThI Kpasi BeK, NOSABMASAIOTCS A3BO4YKU. [pouecc pybueBaHns MOXET NPUBECTU K
HenpaBUIbHOMY POCTY PECHUL, 1 UX BbinageHuto. Mpu YyewyityaTtom (Meiio6ueBom)
6nedapuTe paclLMpeHbl MPOTOKM MeibOMUEBLIX XeJe3, KOTOPbIE UCTOHAT 00UIbHbIE
BblaeneHuns. Kpas Bek yToseHbl, rmnepeMmnpoBaHbl, 60JIbHbIE XanytoTCS Ha MOCTOSIHHbIN

My4uTENbHbIV 3y, B BEKaX.
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[na 6onbHbIX 61edapnToM XxapakTepeH CUHAPOM BOCNANNTENbHbIX ABNEHUI U 3yaa
B BeKax, rmnepyyBCTBUTENIbHOCTN 3aMeJIEHHOro TMNa.

JleyeHne 60nbHbIX 6edapuTamMuy HaNnpPaBNeHO Ha BbISIBJIEHWE W YCTPAHEHWE Er0 MPUYKH.
0O6a3aTeNbHbIMU ABNSIOTCS YCTPAHEHVE aHTUCAHUTAPHbIX YCIOBUIA B ObITy 1 Ha paboTe,
CcobJ0AeHNE PaLMOHANILHOrO PEXMMA NMUTaHUS! C NPUMEHEHNEM OueTbl, boraTol BuTa-
MUHamMK1, cBOeobpa3Has 1 npaBusibHas KOppekuus aHomanuii pedppakumn. MprumeHsioT
MEeTOAbl Pa3MsaryeHunst KPeB BeEK PblObUM XMPOM, Ba3eIMHOBLIM MACI0OM U t0001 Cyb-
daHnnammgHo masblo. 3atem nepsble 2—3 AHSA MecTa U3bA3BEHNA TYLUMPYIOT CIIMPTOM,
1%-CcnMpPTOBbLIM PACTBOPOM BPUININAHTOBOIO 3e/1EHOro U 5%-pacTBOPOM HUTpATa
cepebpa. BbICTPO CHUMAIOT BOcnasnieHme annankauumn Ha Kpast BeK BaTHbIX MOIOCOK, CMO-
YEHHbIX pPaCTBOPaMU OJHOI0 U3 aHTUONOTUKOB, HANPUMEP, MEHNLMNNHA, 3PUTPOMULMHA
vnun HeommumHa (B 1 mn pacteopa 1000000-250000 EAL). TamnoHbl HaknaabiBaoT Ha 10—-15
MWH. 00 4 pa3 B AeHb. Ha HOYb Kpasi BEK CMa3blBAIOT OLHOW M3 MEPEUNCIEHHbIX BbILLE Ma3e.
Ecnu rHoMHMYKOBbBIE KOPOYKW YXXe HE 06Pa3yloTCs, MOXHO PEKOMEHA0BATL CMa3blBaHNE
KpaeB BEK KOPTUKOCTeponaHbIMU Massamu (0,5—1% ruapokopTu3oHoBas Madb). B ynopHbIx
cy4Yasix peKOMeHAYeTCsl ayToremMo- 1 BUTaM1HoTepanust.

BonbLuoe 3Ha4YeHrEe UMEIOT Perynaumsa 4eaTeNbHOCTU XEeNYyA0HHO-KMLLEYHOr O TPakTa,
[erenbMUHTU3aLUS, Ne4YeHNE XPOHMYECKNX MHDEKLUMNI, TOHSUNIUTOB, PUHUTOB, CaHaLMS
MosoCTn pTa, NPOTUBOANIIEPrMYECKOE JIeYeHne N P APYrMx MeponpusaTuii, Hanpae-
JIEHHbIX Ha 06LLLee 030POBIEHNE OPraHM3Ma U NOBbLILLEHME EF0 CONPOTUBNSEMOCTU.

dusnyeckne MeToabl ie4eHnst HanpaeieHbl Ha KynMpoBaHWe BocnaneHus (MpoTMBO-
BOCMaNnTesIbHbIE METOAbI), CHUXEHME 3yaa BeK (MPOTUBO3YAHbIE METObI), YMEHbLLEHME
ceHcmbunmsaumm opraHmama (rmnoceHcnoNnM3npyoLLe MeToAbl) U BOCCTAHOBIIEHNE
DYHKUMN CanbHbIX XeNe3 BeK (CEeKPeTOCTUMYNNPYIoLLME METObI).

JleyeHune

MpumeHsoT nasepoTtepanuio annapatom «[JTASHUK» B cnenytoLmx pexmmax 1eueHus:

Kypc neuverua — | 1 geHb — pexum «JleyeHune 1» — 2 pasa B TedeHvie gHA | NOBTOPHbIN Kypc
10 npouenyp 2 feHb — pexuM «JledeHue 2» — 2 pa3a B TEYEHNE OHS | M0 Heo6X0aMMOCTHY
3 feHb — pexunm «JleyeHue 3» — 2 pasa B Te4yeHune gHs | 4epes 3 Hepenun

4 neHb — pexum «JleyeHue 4» — 2 pasa B TeHeHne OHS
5 oeHb — pexnm «JleueHue 5» — 2 pasa B Te4eHMeE OHs

OxuraaeMblin pesysbTaT: yMeHbLLIEHME U MCHE3HOBEHWE 0Teka, MOKPacHeHus, 6ones-

HEHHOCTW 1 3yaa, 6onee GbICTPOE 3aXKMBEHNE.
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KOHBIOHKTUBUT

KOHBIOHKTUBUT — BOCNaneHne coegmHuTesnbHOM 060104kn rnasa. Y geter n B3poc-
NbIX KOHBIOHKTUBUTbLI UMEIOT Hanbosbluee pacnpocTpaHeHne cpean BCcen rna3Hom
natonorun (Ao 30%). bonblas pacnpOCTPaHEHHOCTb KOHBIOHKTMBUTOB M UX BblICOKast
KOHTarnmo3HOCTb 00YCNaBAMBAIOT YMEHME KaXA0ro MeaAnLMHCKOro paboTHMKa CaMOCTO-
ATENIbHO CBOEBPEMEHHO PACMO3HATh KOHbIOHKTUBUT, MPaBUbHO HAYaTb €ro IeHEHNe 1
NPUHATbL MePbI K NPeaoTBpaLLEHNO 60NE3HN Cpean OKPYXatOLLMX.

OCHOBHbIMW MPU3HAKAMWN KOHBIOHKTVMBUTOB SIBASIOTCS NMOKPACHEHUE N OTEYHOCTb
KOHBIOHKTUBBI 11233, OLLYLLEHNEe NHOPOAHOrO Tena (necka), xokeHue, 3y, n 60/b B rnasy.
OTuM ABNEHMS COMPOBOXAAOTCs CBETOO0NA3HbIO, cne3oTedeHmneM, bnedapocnasmom,
4aCTOo Pa3sIMYHbLIM MO BUAY CKYAHbIM WY OOUNbHBIM CEPO3HbLIM, CIIN3UCTBIM , KPOBSI-
HUCTbIM MO0 FTHOMHBLIM OTAENAEMbIM N3 KOHbIOHKTUBATbHOIO MELLKA.

HabniopaeTcs «cknenBaHne» BEK MO yTpaMm U Hannume Kopodek B 06/1acTh PECHUY-
HOIO Kpasi, BO BHYTPEHHEM Yy BEK, KOTOPbIE 3aTPYAHSAIOT OTKPbITUE ras. BeigensaioT:
JIOXHO-MIeHYaTble, y3enKoBO-DOMNNKYNFPHbIE, FEMOpparmieckme, KatapasnabHble U
CMELUAHHbIE KOHbBIOHKTUBUTI.

BblipaxxeHHOM CE30HHOCTLIO 061a4aEeT BECEHHUIN KOHBIOHKTVBUT, HAUMHAKOLLMIACS PaH-
Hell BECHOI, OCTUraeT pacLBeTa JIETOM 1 PErPECCUMPYET OCEHbIO. Yalle 6onetoT nuua
MY>KCKOrO noJia, B OCHOBHOM, LLUKOJIbHUKM 1 Monoable ntoau B Bo3pacTte ao 20 net. Ero
3TUOJIOrUS 1 NAaTOreHe3 HesiCHbI. CUMTaloT, YTO B OCHOBE BOME3HUN NIEXNT MOBbILLEHHAS
YYBCTBUTEJSIbHOCTb K AENCTBUIO YNbTPadUIeToBOM YacTn CoNHevyHom paamaunmn. OgHomn
13 NPUYNH BECEHHETO KOHBIOHKTMBUTA MOTYT ObITb Pa3/INyHbIE aniepreHbl (FpeuKnin opex,
XJIoN4aTHUK N T. A.). 3aboneBaHne Ha4MHaAeTCs MOCTEeNeHHO 1 NpoTekaeT Mo TUMNy 3amMes-
JIEHHOW peakuuu ¢ npeobnagaHnem nponudepaummn TkaHn. C koHua geBpans 06bIHHO
MasbYMK1 HAQYNHAIOT XanoBaTbCs HA 3PUTESNIbHYIO YTOMJISIEMOCTb, MOKPACHEHWE, HyBCTBO
TSOKECTU M MOCTOSAHHOMO 3yAa BeK. [AnntenbHoe npebbiBaHNe Ha «COMHbILLKE» MPUBOOUT
K MOSIBNEHNIO CBETOOOSA3HN 1 Cne30TedeHs. [osBNSeTCs YTONLWEHME N OTEYHOCTb BEK,
rnasHasi Wesb Cy>XMBaETCS, CUMYNIMPYS YaCTUYHbIA NTO3. Bunanmas 4acTb KOHbIOHKTUBbI
rnasHoro 610ka HECKOIbKO MyTHOBATa, MaToOBas, rna3a KaxyTCsi COHHbIMU. YCIOBHO Bbl-
nensioT cnepyowme GopMbl BECEHHENO KOHBLIOHKTMBMTA B 3aBUCUMOCTM OT IoKann3aummn

1 pacnpocTpaHeHHOCTU npoLecca: OynbbapHyo, NMOanbHyo, NanbHebpanbHyto (Tap-
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3a/IbHYI0), POrOBUYHYIO M CMeLLaHHyo. Hanbonee 4acTo BCTpedaroTcs nasbHebpasibHas 1
cMellaHHas dopmbl 3abonesaHus. B 061acTu xpsweBoi YaCTn KOHbIOHKTVBLI BEPXHETO
Beka o6HapyxunBaeTcst 6YrpuCcTOCTb B BUAE OTAENbHbLIX BbIPOCTOB, OTAANEHHbIX APYr OT
npyra rny6okumm 6opo3gamu. OHU NNOTHLI 1 6€360ne3HEHHBI. POroeuLa n3aMmeHseTcs
penko. TkaHeBble M3MEHEHNS YKa3bIBAIOT HA annepruieckunii xapakrep 6onesHu, a no-
aBneHne 3ab60neBaHNs B NePUOL, NoJIOBOr0 CO3PEBAHMS Y MaJIb41KOB CBUAETENIbCTBYET

O BJIMAHNN TOPMOHaJIbHbIX CABUIOB B OpraHn3Me.

OTaenbHO BLIAENSAOT aHryISIPHbIA KOHBIOHKTUBUT Mopakca — AkceHgenbaa,
KOTOPbI YaLLe BCEro UMEET XPOHNYECKOE TEHEHME N INLLb MHOTAA ABASETCS NOAOCTPbIM
KOHBLIOHKTUBUTOM. Bo3byautenem 3aboneBaHus asngetca gunnobaumnna Mopakca
— AkceHdernbaga, KoTopas yCTon4MBa K HA3KMM TemnepaTypamMm U MOXeT OCTaBaTbCs
XU13HecnocobHo B Boae npu temnepatype Hmxke 10 rpagycos Lienbcus B TedeHne He-
CKOJIbKUX OHEMN.

KOHBIOHKTMBA YenoBeka O4eHb BOCNPUMMYMBA K 3TOW MHPEKUMN. 3apaxkeHne npo-
MCXOONT NyTeM nepenadn oTaensieMoro n3 60JbHOro rnasa B 340PO0BbIN NOCPEeACTBOM
npeaMeToB IMYHOro 061x0aa 1 pykamu. 3apaxeHne BO3MOXHO 1 NPU YMbIBaHUW BOOOM,

3apaxeHHon gunnobauunnamm Mopakca — AkceHdenbaa.

BblpaxeHHbI nunnobaunnnspHblil KOHbIOHKTUBUT UMEET XapaKTePHYIO KIMHUYECKYHO
KapTuHy. BONbHONM XanyeTcsa Ha CUNbHbLIM 3yA B yroskax rnas. TUNnMYHbIMU aBASI0TCA
CcBOe0Opa3sHble 9K3eMaTO3HbIE U3MEHEHUS KpaeB BEK, HAPY>XXHOIO M BHYTPEHHEro yrna
rnasHoii wenn. Koxa Ha aTux MecTax KpacHeeT, MauepupyeTcs (uctupaetcs), obpasy-
10TCsl 60N1e3HEHHbIEe TpeLlMHbl. KOHBIOHKTMBA BEK, OCOOEHHO MO yrnam rna3Hon Lenu,
runepemMmnpyeTcs (HabyxaroT cocydpbl), CTaHOBUTCS 6osiee pbixsion. KOHbIOHKTUBaNbHOE
oTaensieMoe He3HauuTenbHoe, Tarydyee. 3a HOYb OTAEeNISeMoe CKarnjnBaeTcs no yrnam
rma3Hom Wenum n 3acbixaeT B BUAE TBEPAbIX KOMOYKOB.

Mpn NpaBUIBLHOM N CBOEBPEMEHHOM JIeYEHUN ANMN0BALMANIAPHBIA KOHBIOHKTUBUT
6Gnaronosfly4Ho 3akaHuMBaeTcs. VIHorga HabnioaaTCs OCNIOXKHEHNS CO CTOPOHbLI POroBoi
0060/104KM B BUAE MNOBEPXHOCTHbLIX MHDUILTPATOB M 3P03UIA MO €€ Kpato, KOTOPbIE XOPOLLIO
noanalTCcs Ne4YeHnto, OCTaBSas NMLb Mano3aMeTHbIE MOMYTHEHUS. [1pn HEaKTUBHOM U

HECOOTBETCTBYOLLEM JIeHEHNN 3TOT KOHBIOHKTUBUT MOXET AJINTbCA rogaMn.
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OCHOBHbIMU KIIMHNYECKUMW cnHgpomMamum y 00/bHbIX BECEHHUM KOHBIOHKTUBUTOM

ABJIAIOTCH CUHOPOM MECTHbIX BOCMNaJIUTENIbHbIX SABNEHNA N anneprmquKMVl.

JleyeHune

JleueHune 605bHbIX KOHBIOHKTUBUTOM NPOBOASAT AECEHCUOUIN3UPYIOLLMMUI U aHTUMN-
CTaMWHHbLIMUM NMpenapaTamu (JekcaMmeTa3oH, TnapPoKOPTU30H), TUPEOUAHbLIMM NpenapaTa-
MU, uenecoobpasHo Takke HazHavyeHre geceHcmbunuavpyollein tepanum (10%-xnopua,
Kanbums, AMMenposn, TaBerun, cynpacTuH). na ycTpaHeHNs My4YnTebHOro 3yaa B 06-
NacTu raa NPUMEHSIIOT MHCTUNSUMK HOBOKanHa (5%-pacteop) u aumekcmnaa (15-30%
-pacTBOpP), NPOMbIBAHUS 123 pacTBOPaMM YKCYCHOM KUCNOTbI (2—3 kanav pa3BeeHHoM
YKCYCHOW BOApl), pacTBOPOM nepmanraHata kanus (1:5000). na pasxunxkeHns cekpeTa
1 yMeHblLUeHNs 3yaa 3akanbiBatoT 3—5%-HaTpus 6ukapboHaT 3—5 pa3 B CyTKW, LMHKA
cynbdar c agpeHaanHoOM.

YCTpaHsAoT NpUYnHbLI, NPOBOLMPYIOLLME 3ab051eBaHNe 1 BbISCHAIOT BUA, BO30yauTens
MHOEKUMOHHOrO BocnaneHnsa. OQHOBPEMEHHO NMPOBOAST NPOMbIBAHUS KOHBIOHKTUBBI
aHTUcenTukamMn, NPUMEHSIIOT COCYO0CYXMBaloLWMe, NPOTMBOBOCMNANIUTESIbHbIE N aHTU-
6akTepmanbHble cpeacTtea. Cneumdunyeckm cpeacTBOM eveHns AMnno6auunngapHoro
KOHBIOHKTUBUTA Mopakca-AkceHdenbaa 9BAseTcs CepHoKUCnbIr uyHK B Buge 0,5 nnn
1%-pacTtBopa no 2-3 kannn 3—4 pasa B AeHb. [1py KOHBIOHKTUBUTAX, HE OCJIOXXHEHHbIX
OCTPOI FTHOMHOWM NHMEKLMEN, HAa3HaYaloT nasdepoTepanuio.

®dusnyeckre MeToAbI Ne4eHNst HanpaBieHbl HA KyNMpPOBaHMe BocnasieHms (MpoTUBO-
BOCMNaNNTENbHbIE METOAbl), CHUXEHME CeCHCMbunnaaunm opraHmama (rmnoceHcnom-

NN3NpPYIoLWME METOAbI), CHUXEHME 3yaa (NPOTUBO3YAHbIE METObI).

MpumeHstoT nagdepoTtepanuio annapatom «[TTASHUK» B cneaytowmx pexxmumax neqyeHms:

Kypc neveHus — | 1 aeHb — pexum «JledeHune 2» — 2 pasa B Te4eHne gHa | [ToBTOpPHBIN Kypc

8 npouenyp 2 pneHb — pexunm «JleueHue 3» — 2 pa3a B TeHeHMEe JHS | N0 He0OX0ANMMOCTH
3 neHb — pexuMm «JleueHue 4» — 1 pas B Te4eHne gHsa yepes 2 Hepenun

4 neHb — pexum «JleyeHme 4» — 1 pas B Te4eHne gHA
5 fgeHb — pexum «JleyeHue 5» — 1 pas B TeueHne gHsa
6 feHb — pexum «JleyeHue 5» — 1 pas B Te4eHve JHs

Oxupaembiv pe3ysibTaTt: yMeHblLLUeHne, NCHe3HOBEHME NMOKPaACHEHNSA KOHbIOHKTWBbI,

cnes3oTteyeHusi, cBeTob0sA3HM, 3yoaun 60/1e3HEHHOCTU.
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AGcuecc u dpnermoHa Beka

AGcuecc Beka, MHaye roBopsi, A4MeHb — OCTPOE FHOHOE BOCMNaneHne casbHOM Xe-
Ne3KM Kpasi BEKa — HAPYXXHbIN S4MEHb, UK [0Sk Me6OMMEBOI Xenesbl (BHYTPEHHEN
CaJsibHOM XeNne3Kkn Beka) — BHYTPEHHNUIN A4MEHb.

B Hauane 3aboneBaHus Ha kpae Beka ollyLiaeTcs 60ne3HeHHas Touka. 3aTeM CooT-
BETCTBEHHO 60NE3HEHHOI TOYKE PA3BUBAETCS OrPaHMYEHHAs KpacHoBaTas MpUnyxaocTb.
Ha Bepxylike ee yepes 2-3 aHa obpasyeTcs xentoBaTas FoOsioBka, NPy BCKPbITUN KOTO-
PO BbIXOAAT FHOM 1 KYCOYKN HEKPOTU3MPOBAHHOM (OTMEpPLUEN) TKaHWN. A4YMEHb CONpo-
BOX/JAETCH OTEKOM BEK, KOTOPLI GbiBa€T 0COBEHHO CUJIbHO BbIPaXeEH, Koraa sYMeHb
pacnonaraeTtcs BONM3u HapyXXHOM cnarkn Bek. VIHoroa HabnoaaeTcs oTek 1 CNM3NCTON
o60ono4kM rmasa.

BHYTpPEHHUIA S4MEHb OTNIMYAETCH TOMbKO TEM, YTO 06pPa30BaHNE FHOMHMKA U €ero
BCKPbITME NPOUCXOANT HE MO KPako BeKA, a CO CTOPOHbI KOHBIOHKTUBbI.

OOHOBPEMEHHO MOTYT BO3HUKHYTb HECKOSIbKO S4MEHEN; MHOrAA OHW CAVBAOTCS B
oamH, 06pasya prnermoHy Beka. [Mpu aTom, kpome 6051 B 061acTu Beka, 60IbHOW UCTbl-
TbIBAET r0fIOBHYI0 60/1b. Y HErO NPUNyXatoT NPeAyLLIHbIE U MOAYENIOCTHbIE NMMbaTNYECKNE
y3/bl, MOBLILLAETCA TEMNepaTypa Tena, yxyalwaertcs obLiee camovyBCTBUE.

A4MeHb BO3HMKAET BCNEACTBME NHPULMPOBAHNS CaflbHbIX Xefie3 rHoepoaHbIMN
MUKpOOpraHnaMmamum. B 60nbLUIMHCTBE ClyyYaeB S4MEHU Pa3BUBAIOTCS Y Noaeln ocna-
ONEHHBIX 1 aHEMUWYHbIX, C MOHMXEHHOM CONPOTMBASEMOCTbLIO OpraHn3mMa. A4mMeHu MoryT
peumamBmpoBaTb, 4TO OObIYHO coYeTaeTcsl ¢ 0OLWMM PYpPYHKYNEe30M, 0COOEHHO npu
caxapHoM amnabeTe. [Mpy 3ToM, BaXHOE 3HaYEHNE MMEET HapyLLeHWE GU3MONOrMYeckomn

AKTMBHOCTU XeJlya404YHO-KULLEeYHOro TpakTa, 06yCﬂOBﬂeHHO€ XPOHNYEeCKNMUM 3anopamMu.

JleyeHune

B Hauane 3a6oneBaHus, korga nosBASETCS TOJIbKO 3y, M MOKAsbIBAHME MO KPato BEKA,
cnepnyet HaliT 60NE3HEHHYIO TOUKY Y NMPUAOXUTL K HE TaMnoH ¢ 70°-cnvptom 3-5 pas
B [leHb. 115 3TOro MOXHO BOCMNOJIb30BATLCHA BATHOM Nafiovkon. Hepeako aT1um npocTbimM
MEeTOA0M MOXHO NpeaynpeanTb AanbHENLee pa3BuTe S4MeHs 1 GIerMoHbl.

Mpwn pasBMTOM SUMEHE NCMOJIb3YIOT PACTBOPbI aHTUCENTUKOB, MPOTVUBOBOCMANINTENb-
Hble 1 aHTubakTepmanbHblie cpeacTea. He pekoMeHayeTcs nNpu sYMeHe HaknaZbiBaTb
BJI2XHbI COrpeBatoLLMi KOMIMPECC, Tak Kak CMaYvMBaHNe KOXWN BeOET K ee MauepaLmm 1
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NMPOHVKHOBEHWIO NHPEKLMN B OTBEPCTUSA BbIBOAHbIX MPOTOKOB APYrNX CaslbHbIX Xenes.

Ecnn 3aboneBaHne CONPOBOXAAETCS MOBbILEHNEM TemnepaTypbl Tena, obwmm
HegoMoraHuem, Heob6XxoAMMO HasHavYeHe aHTMbaKTepuanbHOM Tepanumn BHYTPb UK
BHYTPUMBbILLIEYHO.

MHorpa co3peBLwmnii suMeHb Heo6X0AMMO BCKPbITh Y CrieumanmcTa pa3pe3om NCTOH-
YeHHOI rHoeM KoXu. Hu B koem cnydae He cnefyeT BblAaBamBaTb S4MeHb. ITO MOXeT
ABUTbLCS NMPUYMHOI pas3BuUTUS GIerMoHbl opbuTbl, TPOMG03a COCYA0B MO3rOBbIX 060-
JI04EK, MEHUHIUTA 1 cencuca.

Mpu He OCNOXHEHHOM OOLMMN CUMMTOMaMM CO CTOPOHbI OpraHnama abcuecce u

dbnermMoHe Beka UCMosb3yeTcs fnasepoTepanus.

MpumeHsoT nasepotepanuio annapatom «IJTASHUK» B cnenytlomx pexrmMax Ne4eHns:

Kypc nedyenusa — | 1 geHb — pexunm «JleueHune 2» — 2 pasa B Te4YEHME OHS [MOBTOpPHBIN KYypC
10 npouenyp 2 poeHb — pexnm «JleyeHue 3» — 2 pasa B TeYEHME OHs no HeOOX0AMMOCTH
3 feHb — pexum «JleyeHue 4» — 1 pas B TeYeHNe OHS yepes 2 Hepenn

4 neHb — pexum «JleyeHme 4» — 1 pas B Te4eHne gHA
5 aeHb — pexum «JleyeHue 5» — 1 pas B Te4eHne gHA
6 neHb — pexum «JleueHue 5» — 1 pa3 B TeueHne gHsa
7 neHb — pexunm «JleyeHue 1» — 1 pas B TeyeHne aHq
8 neHb — pexnm «Jleuenue 1» — 1 pa3 B Te4eHne oHs

OXxupgaembiii pe3ynbTart: yMeHblUeHVEe, NMKBUAALMS O0Teka, MOKpacHeHus, 6bones-

HEeHHOCTN Beka, 6onee ObICTpoe 3aXMBIIEHNE.

lepnec Bek

MHdekuun, Bbi3biBaEMbIE BUPYCOM NPOCTOro repneca (BlMIM-1), BepHee Te nposBe-
JIEHUSI, KOTOPbIE NPU 3TON NHDEKLMN NOABASIOTCS Y 60NIbHBIX, U3BBECTHbLI YENTOBEYECTBY
CO BpeMeH aHTU4HOCTU. CaMo Ha3BaHME «repnec» MMEET MPEeYECcKoe NPONCXOXAEHNE U
03HayaeT «MOA3TU», «MOAKPAAbIBATLCS».

KoHTakT ¢ BIMI-1, cornacHo gaHHbIM UccneaoBaHuin, npoucxogmT Kk 18 mecauy
KM3HU MPaKTUYECKN Y BCEX NIIOAEN, U NonagaeT BUPYC B OPraHmM3Mm, Kak NpaBusio, Yepes
AblxaTesnbHble NyTW. [Tocie NepBOro KOHTakTa C OPraHN3MOM BUPYC NPOHUKAET B KNETKN
raHrnuns (ysna) TPOMHMYHOIO HEPBA, rAe MOXET COXPaHATbLCHA B JIAaTEHTHOW (CKPLITOM)

cbopme HeonpegeneHHo AoJsiroe spemMs, MmHorga BCHO XXM3Hb, HE Bbl3biBas KIIMHNYECKNX
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NpOosiBNEHN. JIMLb NPU HEKOTOPLIX YCIOBUSX, TakUX Kak NepeoxnaxaeHue, neperpe-
BaHWe, NPOCTyAHble 3a60neBaHNs, CTPECCOBbLIE COCTOSIHUSA U T.M., BUPYC CrocobeH
peakTMBMPOBATHLCS, Bbl3biBas PELMANBbLI MHEKLMN.

M3antobneHHoOW nokanuaauuen repneca sABAsTCS y4acTkm B obnacTtu pTa, ryo, Bek,
KEepaTOKOHbIOHKTUBLI. BHayane B 0o4HOM MecTe, pexe — B AByX 1 6oniee MecTax Ha poHe
OrpaHMyYeHHOro ovara runepeMmn (MoKPacHeHUs1) NOSIBASIOTCH MENKWe, BENYMHON C
NMPOCSHOE 3EPHO IV MEHbLLIE My3blPbKX. B KaxaoM ovare KonmyeCcTBO My3blPbKOB BApbU-
pyetcs ot 2-3 go 6onee 10. MNy3bIpbky pacnonaraioTcs FPynmnoi, coaepXaT Npo3payHbIii
3KccyaaT (BbIMOT), KOTOPbIA Yyepeld 2—-3 AHA MyTHeEEeT. MiHorga B pesynbraTe CansHUs
MeJIKMX My3blpbKOB 00Pa3yoTCA OAVH WY ABA MHOTOKaMepPHbIX My3bips 60bLuero aya-
MeTpa ¢ PecToHYaTbiIMM o4epTaHuamMu. B ganbHenwem cooepXXmmMoe ny3bipbkoB rnpu
noKanM3aumm npoLecca Ha y4acTkax KoXu, He MOABEPraloLLMXCS TPEHMIO MV MaLepaumn,
CCbIXaeTCs B XeNToBaTO-CepyLo KOPKY, KOTopas oTnaaaeT yepes 5-6 aHer, ocTaBnss rno-
cne cebs cnerka runepeMmpoBaHHOE UM NMMFMEHTUPOBAHHOE NATHO. Ha ydacTkax Koxu,
NoABEPraloLLMXCS TPEHNIO, MaLepaumn, a Takke Ha CIM3UCTbIX 000104Kax My3biPbKY
BCKpbIBAOTCS, M 06pasdyeTcs 9p03us ApKO-KPACHOMO LiBETa C MOIMLMKINYECKMMU O4Hep-
TaHusiMU. BeiCbinaHve ny3bipbkOB CONMPOBOXAAETCS YyBCTBOM MOKAbIBAHUS, XOKEHUS,
60nblo, B OTAENbHBIX Cly4asix CUIbHBIM OTEKOM OKpYy>KatoLLel TkaHn. ObLLee COCTOsIHUE,
Kak npaBuo, He CTpagaeT, 0OgHAaKO HEKOTOPbIe BOJIbHbIE OTMEYaT HeAOMOraHne, Mbl-
wieyHble 6onum, 03HOO. Temnepatypa Tena MoxeT nosbiwaTbes 4o 38-39°C. B cpeaHem
BECb NPOLLECC 3aKaHuYMBaeTcs B TedeHne 1-1,5 Hegenb, HO ANUTENBHOCTbL 3ab601eBaHns

HEeCKOJ1bKO yBein4mnBaeTCca npu OCNO>XXKHEHUN BTOpI/I‘-IHOI7I I/IHd)eKLLIAeI?I.

Pa3HOBMOHOCTBLIO NPOCTOro repreca ABAgeTCs peunaneupyiowmii repnec. Peun-
OVBbl MOTYT BO3HMKATb C Pa3fiM4HOM YaCTOTOMN, B pa3HOE BPEMS roAa 1 He 3aBUCST OT
ce30Ha. Y HEKOTOpbIX 6OJbHBIX peuuanBbl ObiBaloT 3—4 pasa B Mecsl, 1 3aboneBaHne
dakTN4eCKn NPUHNUMAET MNEPMaHEHTHbIN xapakTep. 10 CBOEN KIMHNYECKOWN KapTuHe
peunavBuUpPYIOLLNM Freprnec He OTIMYaeTcs OT NPOCTOro repneca.

B passutuun peumamBmpytoLero reprneca BaxHasa posib NpUHaaNexmnT Takum npes-
pacnonararowmm dakTopam, Kak neperpesaHme u nepeoxnaxaeHne, nepeHeceHHble

MHbEKUMOHHbIE 3a60neBaHns, 0COBGEHHO NPOCTyAHbIe, PpasnnyHble 00LLye 3a6oneBaHns,
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TO €CTb BCce 60M1e3HN 1N BO3OENCTBUS, CHUXKAKOLIME KNETOYHbIN UMMYHUTET. Y XEHLUMH
BO3HMKHOBEHME PELVOVIBUPYIOLLLEro reprneca HepeaKko Haxo4AUTCs B CBA3M C MEHCTPY-

aJIbHbIM LIMKJIOM.

Takxe BbIAENSAOT reprec ornosiCbIBaOLLMIA, NN ONosICbiBaOLWMiA nuwan. 3a60-
fieBaHMe BbI3blIBAETCH BUPYCOM, UAEHTUYHBIM BUPYCY, BbI3bIBAKOLLEMY Y AETEN BETPSHYIO
OCMNY 1 NOPAXaeT KaK KOXHbIE MOKPOBbI U CIM3UCTbIE, Tak Y HEPBHbIE BOSIOKHA. OTO OCTPOEe
3aboneBaHne, KOTOPOE HaYMHAETCS 4YacTo C MOBLILLEHUS TemMnepaTypbl Tena n 6onen
HEeBPOJIOrMYECKOro xapakrepa, v ivLlb Yepes3 HECKOJIbKO AHEN NOSBAAIOTCS BbICbINaHUSs
Ha koxe. bonetoT nMua ob6oero nona B No6oM Bo3pacTte, oaHako y aeteit oo 10 net aTo
3aboneBaHVe BCTpeyaeTcs peako. Bo3HMKHOBEHMIO 3a601eBaHMst CNIOCOOCTBYIOT Takmne
dakTopbl, Kak NepeoxnaxaeHne, XpOHMYECKNE MHTOKCUKALLMM, OONE3HN KPOBU U T.4,

Bonbluei 4YacTbio BbIChINAHMIO NPEALLECTBYIOT MECTHbIE NMPOAPOMASIbHbLIE SIBIIEHUS
— napecTe3un (rmnepyyBCTBUTENIBHOCTb KOXW), 3yA, 60b, MPUYEM MHOrAa 3TN CyObek-
TVBHbIE OLLYLLIEHNS HECKOJIbKO BbIXOAAT 32 Npeaesibl PacnosnioxeHus 6yayLiero Boicbina-
HUS. BbICbiN@aHNA MOTYT BO3HUKATb OTAENbHBIMUW O4aramu, Mexay KOTOpbIMU OCTaloTCs
y4yacTKM 340P0OBON KOXMU.

Ha 6onee nnm meHee 0TEYHOM PO30BATO-KPACHOM OCHOBaHWM MOSIBASIETCS rpynna
My3blPbKOB, CTEHKM KOTOPbIX HANpPs>XXeHbl 1 UMetoT 60J1ee TONCThIM NOKPOB. NMy3bipbku B
KaXX[0W rpynmne BbICbINaHUM Pa3BMBAIOTCA B OOHO U TO Xe BPEMS, FPYMbl X BO3HUKAIOT
He OZIHOBPEMEHHO, XOTS BCE OHM 0ObIYHO BbICHINAIOT B OTHOCUTESIbHO KOPOTKNIA CPOK
(8—4 gH#); pexe BbICbINAHMS MPOAOJIKAIOT MNOSABASATLCS B TEHEHNE HEAENN NI HECKOSbKO
60sbLIEro cpoka.

Ecnn ny3bipbKn HE BCKPbIBAKOTCS, TO YEPE3 HECKOJIbKO AHEN COAEPXKMMOE NX MYTHEET.
Yauue, ogHako, Ny3blpbKM CCbIXalTCS B XEeNTOBAaTO-KOPUYHEBbLIE KOPOUKM, KOTOPbLIE Ye-
pe3 5-10 gHer oTnagaoT, ocTaBnss nocne cebs Ha BpeMS KpaCHOBATbIE YHACTKM KOXM.
Crolikoro cnepa BbICbiNaHMsi ONOSICbIBAKOLLErO NLLIAsS HE OCTaBNAOT. PyOLbl ocTaloTes
JINLWb B CNlydasix HEKPOTUYECKON pOopMbl 3aB0S1IEBAHUS UM B pe3ysibTaTe OCI0XKHEHWS
BTOPUYHOW NNOAEPMUEN (THOMHBLIM MPOLLECCOM).

OpHolt n3 Hanbonee XapakTepHbIX KIIMHNYECKNX 4epPT ONnosAChbIBalOLWLEro nwasa aB-
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NIETCS PaCrofIoXXeHNe BbICbIMaHWIA Mo Xo4y HEPBHOMO BOJIOKHA. He MeHee xapakTepHbl
VIHTEHCMBHbIe 60/1e3HEHHbIE OLLIYLLIEHWS TUMa HEBPANTMYECKMX B 061aCTV BbICbINAHWU 1 32
nx npegenamu. lNMpu nopaxeHnn ABUraTenbHbIX M YyBCTBUTENbHbLIX BOSIOKOH VIl YepenHoro
HepBa MHOrga pa3BMBaAETCs Tak HAa3blBAEMbI CUHAPOM XaHTa, BK/IOYAIOLLNIA ONOSChI-
BaOLLNI NLLIAI, Napanuy NMLEBOro Hepsa 1 60/ B yxe CO CHUXXeHnem cnyxa. Cnegyet
MMeTb B BUAY, 4TO 60 NpUY OMNOSiICbIBalOLLEM reprece 00bIYHO Pe3K0 YCUIMBAIOTCS Npu
HE3Ha4YUTENIbHOM TPEHUM YHACTKOB MOPaXEHUS U Aaxe Npu NerkoM rnpuKOCHOBEHUMN
K o6nacT nopaxeHusi. CTeneHb CyObEeKTUBHbIX OLLYLLIEHWIA HE BCEraa COOTBETCTBYET
TSXKECTU N PacnpOoCTPaHEeHHOCTU BbICbiNaHuin. B HEKOTOPbIX cuTyaumsax 601e3HeHHOCTb
ObiBaeT H6onee CUbHON, HaNpuUMep, NPKY ONosIChIBAKOLLIEM reprnece, nopaxatoLlem no-
MUMO KOXW LA U BEK, BETBU YYBCTBUTENIbLHOIO TPOMHNYHOIO HEPBA.

M3ntobneHHas nokanmaaums ornosiCbiBaloLLLEro reprieca — koxa rosioBbl, 16a, o6nactu
rnasa, BeK 1 Apyrux 4acten nuua, 3aTblIONHOM 061aCTu, Wewn U T.4, BbicbinaHnsa onosicbl-
BalOLLEro reprieca BCeraa pacrosnaratoTcs Mo X04y HEPBHOMO BOJIOKHA, NpuyemM 0cob0o
TUNNYHOWM ABNSIETCSH OAHOCTOPOHHOCTbL MOPAXEeHUs, 4TO 0OBACHSAETCS PacrnoioXeHNEM
BbICbINAHMN N0 XO4Y OQHOr0 UM HECKOJIbKUX COCEAHNX HEPBHbIX BOJIOKOH.

TeueHve 3ab60neBaHns ANUTENbHOE, MHOTAA A0 HECKOJbKMX Heaenb. OnosicbiBaoLLmMiA
repnec, kak npaBwuio, OCTaBnsieT nocne cebs AUTEeNbHbIA UMMYHUTET, peuuanBbl He
HabnopatoTesa. OAHako y L, CTPaaAoLLMX TSKenbiMy 3aboneBaHMsa MM, CONPOBOXAA0-
LMMINCS PE3KNM CHUXEHMEM UIMMYHUTETA, MOryT HabNto4aThCs PELIMANBLI M PacrpocTpa-
HeHHble GopMbl 60/1E€3HU. Y HEKOTOPbLIX BObHbIX MOCSIE NMOJIHOrO PaspeLLeHns NpoLLecca B

o4are MoryTt gnunTesibHoe BpeMda OCTaBaTbCA HeEBpParmd4eckme nocrtrepnetn4yeckme 6onu.

JleyeHune

Hapy>XHO NPMMEHSIIOT CMMPTOBbIE PACTBOPbI aHUIMHOBLIX KpaCUTENEN, Ma3un, Coaep-
Xalme NPoTUBOBUPYCHbIE BELLLECTBA, BHYTPb MPUMEHSIOT BUTAMUHbI, MPOTUBOBUPYCHbIE
npenapatbl. Xopowunin addekT okadblBaET ENKOUUTAPHbIN MHTEPdEPOH, PacTBOpP KO-
TOPOro HAHOCAT Ha o4ar nopaxeHus 6—7 pas B AeHb UM B BUAe anniavkaummn 2—-3 pasa
B AeHb. IHTepdepoH LenecoobpasHo NPUMEHSTb B NEpBbIe AHW MOSIBJIEHUS repreca.

3Ha4YnTeNbHO TPyaHEee NoAnAaeTCs IeYEHNIO PeUnanBUpPYIOLWNi reprnec. YTobbl
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npenoTBpaTUTb PeUVAMBLI, HEOOXOAMMO MOBLICUTb KIIETOYHBI UMMYHUTET OpraHmMama.
C 37O UeNbo NPUMEHSIIOT UMMYHOMOZYIATOPbI, HECMELMPUYECKYIO CTUMYSLIMIO UM-
MYHUTETa, 3aKaJiMBaHne, a TakXe reprneTuyeckyio NoNMBaNeHTHYO BakUMHy. JleueHne
OMNosiCbIBAIOLLErO repreca NpoBoasaT No4 HabnoaeHnem Bpaya. Npu repnece, He OCNOX-

HEHHOM OCTPOW rHOMHOM NHPEKUMEN, Ha3Ha4YaeTcsa naseporepanus.

MpumeHsoT nazepotepanuio annapatom «[IJTASHUK» B cneaylowmx pexurmMax Ne4eHns:

Kypc nevenuvsa — 1 neHb — pexum «JleyeHme 1» — 1 pas B TeyeHne gHa | NOBTOPHbLIN KypeC —
12 npouenyp 2 neHb — pexum «JledyeHue 1» — 1 pas B Te4eHne gHS | Npy MOBTOPHOM
3 neHb — pexunm «JleyeHue 5» — 1 pas B Te4yeHne OHsS | BbiICbiNaHU
4 peHb — pexum «JleyeHume 5» — 1 pas B Te4eHne aHs
5 neHb — pexum «JleyeHue 1» — 1 pas B TeHeHne aHg
6 neHb — pexunm «JleyeHue 1» — 1 pas B TeYeHne OHs
7 neHb — pexum «JleyeHune 5» — 1 pas B TeyeHune aHq
8 neHb — pexnm «JleyeHue 5» — 1 pas B TeyeHne aHs
9 neHb — pexum «JleyeHue 1» — 1 pas B TeYeHne aHs
10 peHb — pexxum «JleyeHue 1» — 1 pas B Te4eHne aHs
11 pneHb — pexum «JleyeHume 5» — 1 pas B TeHeHne aHg
12 neHb — pexum «JleyeHue 5» — 1 pas B TeYeHne OHs

Oxxugaembiii pe3ysibTar: ymeHblleHne, NncHe3HoBeHNe oTeka, 601e3HEHHOCTH,

ObICTPbIV PErpecc BbIChIMAHWIA.

Auctpoduueckue 3abosieBaHnNs porosmLbl

B 1824 rony aHaTtoMm 1 dusmonor F. Magendie Habntogan aHaToMuyeckme N3mMeHeHns
POroBuLLbI MOCHE Nepepeskn NepBOr BETBM TPONHMYHOIO HepBa. IMenmcb 1 MHOro4mc-
JIEHHbIE KNMHNYECKNE HAabNIOAEHMS, KOTAa MNPy NopaxeHMsX TPOMHWUYHOIO HepBa rnocne
TSKENOM HEBPANTNU, KOHTY3UIN, OFTHECTPESIbHBIX PAHEHWNI Yepena, yaaneHnm y3na Tpon-
HMUYHOrO HEPBA B POrOBULLE PA3BMBAINCH AUCTPODUYECKME NPOLECCHI.

CpOKM BO3HUKHOBEHNSA ANCTPODUNYECKNX UBMEHEHMIN POrOBULLLI MOCTIE MOBPEXAEHNI
TPOMHWYHOIrO HEpBa pasfnyHbl. VIHOraa OHW pasBMBAKOTCA YyTb SN HE HA CReayloLwmin
LEeHb, MHOrAa — CMyCTS HECKOJbKO MECALLEB. TedeHne NaToiorMyeckoro npoLecca O4eHb
LonnTtenbHoe. HECOMHEHHbBIM OCTaeTCsl OAHO — CBSI3b MPOLLECCA C HAPYLLIEHNEM HEPBHOIO
obecneyeHnsi poroBuLLbl, TO ECTb C 32b601EBAHMSIMU UV MOBPEXOEHUSIMU NEPBO BETBU

TpOI7IHW-IHOFO HepBa.
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Bbi3biBaeT AMCTPODUIO POroBULbI M aBUTAMUHO3 A, KOTOPbIN 3HAYUTESbHO Yalle, YHeM
apyrve Buabl aBUTaMUHO30B, MPUBOANT K TSXKEIOMY MOPAXEHMIO POrOBULbI, COMPOBO-
XaatoLemycst remepasonmeit (KypuHoi cnenoTtoit). AButammHo3 B2 Takke cnocobeTeyeT

ONCTPODUHECKMM U3MEHEHMSIM POrOBULbI.

B HOpManbHOM COCTOSAHUM POroBuLA XapakTepuayeTcs:
1) NpO3pavYHOCTLIO;
2) 3epKanbHOI, 6GNeCTALLEN 1 BNaXXHON MOBEPXHOCTLIO;

)
)
3) BbICOKOI YYBCTBUTENbHOCTbIO;
4) chepuyHOCTbIO;

)

5) onpeneneHHom BEIMYNHOWN.

Mpwn gucTpodUYecKkmx NpoLeccax PoroBuLbl OTMEYaeTCs Paa, XapakTepHbIX CyObek-
TUBHBIX 1 OOBEKTUBHbIX MPU3HAKOB, BbIPAXEHHbIX AOCTATOYHO OTYETAMBO. [MaBHbIN N3
HUX — NOTEPs YyBCTBUTENIbHOCTV POrOBULbI U OTCYTCTBUE CYOBEKTUBHBIX OLLYLLEHNIA,
TUMMYHBIX A9 KepaTUTOB (CBETOO0A3HU, CnesoTedeHns, cxaTus Bek (bnedpapocnasma),
OLLYLLIEHNS THOPOAHOrO TENA B POrOBULLE), HECMOTPS HA BUOVMbIE USMEHEHWSI B POrOBULLE
(HapyLleHne Npo3pPayYHOCTU U M3MEHEHNS €€ MOBEPXHOCTU).

Pan TMnmnyHbIX 0COBEHHOCTEN ANCTPODUYECKMX NPOLECCOB B POroBULIE 0OBbSACHAET
pasHoobpasne Nx KAPTUH — OT MOBEPXHOCTHbIX Ae(PEKTOB TKAHW A0 rMyO0oKNX 13B POro-
BULLbI. [TpoLECcC B pOroBmLE BO3HUKAET B TUMUYHBIX CAy4asax C CepeanHbl POrOBULLbI, TAe
ANUTENNN MYTHEET N oTTopraeTcs. dedekT anntennsa pacnpoCTPaHAETCs N0 NOBEPXHOCTU
K nepudepumn, ocTasnsas Lenon 301y, 613Kyt K kpato (1mmoy).

O6pallaeT BHMMaHWe OTCYTCTBUE KNIeTOUYHOW nHbunbTpauumn. Kpas gedekra Ha no-
BEPXHOCTN POroBULLbI MOMYT ObITb MPO3PayHbIMU U YNCTbIMU, HO HEepPeaKo NPUCOoeaVNHSETCS
BTOPUYHOE MHDULIMPOBAHNE MUKPOBHOM PIOPOI N3 KOHBIOHKTUBAJIbHOIO MeLlKa. Toraa
BO3HMKAET UHPUALTPALMS KINETOYHBIMU SIEMEHTAMM HE TOJNbKO KpaeB aedekTa, HO 1
6onee rnybokux cnoes porosuupl. OTMeYaeTcs faxe pacniasneHue ee TkaHu. Peakums
CO CTOPOHbI COCYAOB IMMbBa OCTAETCS NMOYTU HE BbIPAXEHHOM, XOTS AeDEKT TKAHU MOXET
BbI3BaTb Nepdopauuio (MPopbIB) POroBULLbI.

B 3aBMCMMOCTM OT CTENEHN aBUTAaMMHO3a A B POrOBMLLE CHavaa BO3HUKAIOT SIBAEHMUS

npekceposa — MNoHnxeHmne 4yBCTBUTEJIbHOCTU POTrOBULLbI U MOMYTHEHWE B annUTesinab-
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HOM CJ10€, a NPU OCNOXHEHUN MHPEKUMEN Pa3BUBAKOTCS FTHOMHbIE A3Bbl POroBuLbl. B
06eunx aTux cTagusax Npu 3HEPruyHOM Jie4eHUn 1 NOSIHOLEHHOM MUTAHUN MOXEeT Ha-
CTYNUTb BOCCTAHOBJIEHME NPO3PaYHOCTN POroBULbl. ECAn e npouecc AoCTUr TpeTben
cTagum — KepatoMansaummn, HacTynaeT ObICTPbIA pacnang poroBuLbl, ee nNpodoaeHme ¢

BbiNageHnem obosoyek rnasa.

JleyeHue

JNeyeHne 3aboneBaHMin TPOMHNYHOIO HEPBA, YNydlleHne TPODUKN (MMTaHus) po-
roBuLbl, Ha3Ha4YeHne BuTamMmHoB A 1 B2. Mpu aBUTaMmMHO3e A Ha3HA4YaeTCs CPOYHOEe
MacCUBHOE BBeeHMe npenapaTtoB ButammHa A. BolpaxeHHbln 3¢ deKkT okasbiBaeT

naseporepanua.

MpumeHsoT nasepotepanuio annapatom «[JIASHUK» B cneaylowmx pexuvmMax Ne4eHns:

Kypc nevenuvsa — 1 neHb — pexum «JleyeHume 1» — 1 pas B Te4eHne gHA [MOBTOpPHBIN KypC

10 npouenyp 2 neHb — pexunm «JleueHue 1» — 1 pas B Te4eHne gHs no HeoBX0AMMOCTHU
3 neHb — pexnm «JleyeHue 2» — 1 pas B Te4eHne gHs yepes 3 Hepenn
4 peHb — pexum «JleyeHume 2» — 1 pa3 B Te4eHne OHs
5 neHb — pexum «JleueHue 3» — 1 pas B Te4eHue OHA
6 neHb — pexum «JleueHue 3» — 1 pa3 B Te4eHne oHA
7 neHb — pexum «JleyeHme 5» — 1 pas B TeyeHne gHA
8 neHb — pexxum «JleyeHue 5» — 1 pas B Te4eHne gHs
9 neHb — pexnm «JleyeHue 4» — 1 pas B Te4eHue aHs

10 peHb — pexunm «JledeHue 4» — 1 pas B Te4eHne aHs

Oxxunpgaembiii pe3ynbTart: BOCCTaHOBNEHNE YYyBCTBUTE/IbHOCTWM, BOCCTaHOBNIEHNE

NpPO3pPaYHOCTM POrOBULIbI.

Kepaturt

KepaTtuT — BoCcnanutensHoe 3aboneBaHnsi pOrosoii 060/104KM, KOTOPbIE MOTYT ObITb
BbI3BaHbl Pa3/IMYHBIMU MPUYNHAMKU (reprneTnyeckme, 6akTepunanbHble, TpaBMaTUYeCKme,
Tpoduyeckmne). BoaHmkaloT npu BO3AENCTBUN GUSNYECKNX NN XUMUYECKMX PAKTOPOB.
Kpome Toro, oH1 MOryT GbITb TakXKe MPOSIBIEHNEM MECTHbIX aJINIEPrmyeckmx peakLmin B

poroBsuLe. MIHorga conpoBoOXaaloT KOXHble 3ab601eBaHns, HapyLLeHs 0OMeHa BeLLecTB

87



FAA3HUK

U TpodpryeCKOn MHHEPBaL M. HeECMOTPS Ha MHOro06pasne 3TUONOrUN YACTO KITMHN-
yeckux OoOpM KepaTuTOB HEBEJINKO, YTO OOBSACHSAETCSH eAUHCTBOM NaTOre€HEeTUYECKMX
MEXaHM3MOB Pa3BUTUA peakLmMn Ha BO3OENCTBME Pas/iNyHbIX MaTOreHHbIX GakTopoB.
Mpu HeA3BEHHbIX kepaTuTax HabNaaeTCst OTEK ANUTENNS, a NPU S3BEHHBLIX — HEKPO3
1 oTTopXeHne ero. CBoeobpasHbiM NPOSIBIIHHMEM KepaTuTa ABNASIETCA BpacTaHue co-
CY[0B B POroByto 060/104Ky CO CTOPOHbI IMm6ba. Mpn 3TOM NPOHNKHOBEHNE COCYAOB B
POroBMYHYIO TKaHb PacCMaTPUBAETCS KakK MPOsSiBAEHNE 3aLLMTHOM peakumn. lNaTtoreHes
€€ HeJOCTaTO4YHO AceH. [peanonaratoT, 4HTO POCT COCYAOB CBSI3aH C HapyLUEHUEM KOM-
MakTHOCTW TKaHW BCNeACTBUE e€ OTEKa U MHbunbTpauumn. Naronornyeckre npoueccsl B
porosuLLEe NPUBOAAT K HAPYLUEHWNIO €€ NPO3pavyHOCTN. BocnanutenbHbIl o4ar, BO3HUKa-
IOLLMIA B POrOBULLE, BbI3bIBAET PA3APaXeHNE HEPBHbIX OKOHYaHWI, YTO BieYeT 3a COO0M
TUNWYHYIO OTBETHYIO peakLmio: CBETOOO0NA3Hb, crie3oTedyeHne, 6aedapocnasm, HyBCTBO
MHOPOOHOro Tena nofj BekoMm, 601b (POroBUYHbIA CUHOPOM).

BocnaneHve porosuLbl CONPOBOXAAETCS NOTEPEN €€ MPO3PavyHOCTU, B pe3ynbrarte
yero noHmxaeTcs 3peHuve. KnmHnyeckasa kapTuHa onpeaenéHHbiXx BUaoB 1 GopMm kepa-
TUTOB MOXET U3MEHSITLCS B 3aBMCMMOCTM OT BO3pacTa, 06LLEro MCXOQHOI0 COCTOSIHUS
opraHna3ma, CBOMCTB BO30yauTeNs, NyTein pacnpoCTPaHEHMS 1 JIOKANIN3aLLMM NOPAXKEHNS,

a TakXXe OT COCTOAHUA CTPYKTYP riasa.

UHPeKUNoHHbIN KepaTuT

MNHPEKLMOHHbIV BakTepuanbHbI KEPATUT UMEHYETCS eLLE A3BEHHbLIM, Tak KaK S3Bbl
pPOroBor 060104KM BOSHUKAKOT NPu AedeKTax MOBEPXHOCTM POroBULLbl, HA KOTOPbIE NOo-
nagaloT MUKPOOPraHN3Mbl C KOHBIOHKTMBbI, N3 CNE3HOro Mellka. bonbLien 4acTbio 31O
OVMNNOKOKKN, CTPENTOKOKKM N XXeNTble CTadUNOKOKKN.

OTBeTHas peakums CO CTOPOHbI POrOBULLbI BEIPAXAETCS B €€ COCYAMCTOM NOKpPaCHe-
HUW. Hepeako 0HOBPEMEHHO PaCLLUMPSAOTCS 1 COCYAbl KOHBIOHKTMBLI. B MecTe nedekTa
pOroBuLbl N B 30HE, €€ OKPYXAalOLLLEen, OTMeYaeTCsl HapyLleHe OCHOBHOrO CBOMCTBA
HOPMaJIbHOM POroBULbl — €€ MPO3PAYHOCTU — 32 CHET MHOUNBLTPaTa U3 NUMPOUOHbIX

KJIETOK M MPONUTLIBAHUA €€ XMOKOCTbIO CNe3bl, a eCcnn aedekT pacrnosioxXeH 6113KO K
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Kparo POroBuLLbl, TO 1 MPOHUKAIOLLEN U3 KanUISIPOB COCYAUCTOM CEeTU NnasMbl KDOBU.
LiBeT nomMyTHeBLLEro y4acTtka cepoBaTo-06esblil.

Ecnun mmnkpobHasa ¢pnopa cooepXuT MMKPOObI, Bbi3biBAKOLLME FTHOVHYIO peakLumto, TO
CaM KNeTOYHbIN NHDUABTPAT COAEPXUT FHOMHbIE TeNbLA. B 3TOM ciyyae npoCcTbiM rnma3om
MOXHO OTMETUTb XeNToBaTbll OTTEHOK B MecTe AedekTa. HeKoTopble MUKPOOPraHns-
Mbl, HaNprYMep AUMNIIOKOKKN, N3 CNE3HOr0 MeLLKa B 0COOeHHOCTU, 06/1a0at0T CBOMCTBOM
pacnnaensTb TKaHb CBOMMU PEPMEHTaMM, MOSTOMY MOXeET HabnaaTeca ObICTPOE pac-
NPOCTPaHeHNe rHOMHOro HbUNLTPaTa u AedekTa TKaHW U B LUMPUHY, U B Iy6uHy. Bnara
rnepenHen kKamepbl CTAaHOBUTCS MYTHOW, Tak KaK B Hel CoaepXnTcsa 60MbLLIOE KONIMYECTBO
6enka, a Ha AHe cKanMBaloTCs FHOMHbIE KNEeTKN, 00pa3ys XXNOKWIA FTHOM, KOTOPbIN nepe-
MeLLLAEeTCA B NepeaHel kaMmepe nNpu pasHbiX NOSIOXKEHUSX FOMOBbI.

OToenbHO BbIAENSIOT NON3Y4dylo A3BY POroBoin 060/104kK1, KOTOpas UMEeET paf, TU-
NMUYHbIX 0CO6eHHOCTel. Bri3biBaeTcs gaHHoe 3aboneBaHne AUnIOKOKKOM, Ha3blBae-
MbIM MHEBMOKOKKOM. MHEBMOKOKK BHEAPSIETCS B TKAHb POroBuULLbl Hepe3 AedekT B ee
MOBEPXHOCTU, HAaNpMMep Yepes3 NOBEPXHOCTHYIO apo3nto. B 50% cnyyaeB AnnaokKokK
HaxO0QuTCs B CIE3HOM MELLKE MPU XPOHMYECKOM €ro BOCManeHun (4akpuounCTuT).
Annnokokk conepXxunTcs n B 6akTepuranbHOn Griope KOHbIOHKTUBbI MPY KOHBIOHKTUBUTE

1, Hepenko, Kkak canpoduTt BO Gope KOHbIOHKTMBAIbHONO MeLLKa 300P0BbIX JII0AEN.

TunnyHoe TeYeHme NonN3yyen a3Bbl HAYMHAETCS C TOr0, 4TO BCen 3a 9p03unen no-
BEPXHOCTM POroBULLbl B TEHEHME NEPBbIX CYTOK MNOSABASETCH NHPUABbTPAT BOKPYr 3p0-
31K, UMEIOLLIVIA XEeNTOBATO-FHOMHbIN OTTEHOK. B 3TO Xe BpeMs 3aMeTHO, 4TO rHOMHas
MHOUNbTPpauus GukcupyeTcs 6amxe K Kakon-nmbo ogHoM cTopoHe gedekTa. B aTy
CTOPOHY M Ha4YMHAKOT PacnpoCTPaHATLCA MHOUALTPAT U aedekT porosuusl. Bce aTo
COMPOBOXAAETCS TUMUYHBIMU CYOBEKTUBHBLIMU 1 OO LEKTMBHBIMU NPU3HAKaMM KepaTuTa.

B cnepyowme oHM MHPUALTPAT 3aMETHO NPOABUIAETCS B MPO3PAYHY YaCTb POro-
BULbI. [IHO 93Bbl UMEET XENTOBaTbIN OTTEHOK. HOUNLTPAT, KOTOPbLIN PACNPOCTPAHAETCS
B 3[0POBYIO POrOBMLY, UMEET CEPOBaTbI LIBET, rpaHmnLa NpPorpeccrpyoLLero Kkpasa 1
300PO0BOI TKaHW BblpaxeHa HeYeTKo. IMeHHO B 3TOM MecTe MUKPOOLI NpoaBUraloTCs
B 3[J0POBYIO TKaHb POrOBULibl, & KNIETOYHbIN MHDUNLTPAT, Kak peakuus Ha BO3AENCTBME
NMHEBMOKOKKOB, MOSIBASETCS NO3Xe, KOrAa MMKPOOPraHM3Mbl y>Ke NPOHVKIM eLe Aanb-
e B NPO3payHylo TKkaHb porosuubl. Co BpeMeHeM nepensmxeHns nHbunsTpaTa 93ea

ounaeTcs, aNUTeNnin NokpbIBaeT OHO s13Bbl M 0OpasyeT dpaceTky B porosuue. Ecnun He
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NPOV3BECTM CBOEBPEMEHHOE JievyeHue y odpTanbmosiora, To B AajibHeNleM BO3MOXHO
dopmmpoBaHme 6enbma Ha MecTe S3Bbl U MPOPLIB POrOBULbI C BbINaAeHUEM PaAY>KHOM

0060/104KN, XpyCTanmka 1 CTEKIOBUAHOMO Tesa C NOCeayoLLen OTCNONKOM ceT4aTku.

BupycHBbIii KepaTuUT Yallle BbI3bIBAETCS aJeHOBUPYCOM TuMNa 8 n NnpoTekaeT B BUAE
KepaToOKOHBbIOHKTMBUTA. BONe3Hb Ha4YnMHaeTcs C OCTPOro KOHbIOHKTUBUTA, MHOrAa C
06pa3oBaHNEM MIEHOK HA KOHBLIOHKTMBE, KOTOPbI COMPOBOXAAETCS YBEIMYEHNEM U
00/1E3HEHHOCTbIO MOAYENOCTHBLIX U NPenyLUHbIX TMMGATUYECKNX Y3108, FOIOBHOM 60-
N0 1 NINXOPAA0YHBIM COCTOsIHNMEM. Yeped 7-10 aHel oTMeYaloTCs CUMNTOMbI 601E3HN
porosuLbl — 6nedapocnasm, CBETOH0S3Hb, CNe30Te4eHNE, NOABASIOTCA MHOMOYNCIEHHbIE
TOYEYHbIE MHPUNBTPATLI, KOTOPbIE COMPOBOXAAIOTCSH 3PO3UAMU SNUTENUS.

lepneTnyeckne KepaTuUTbl Takke BCTPEeYaloTCHd AOCTAaTO4HO YacToO cpean ApYyrux
3aboneBaHnin poroeuLbl. N0 CBOMM MPOSIBAEHUSM PA3NN4YalOT HECKONbKO GOpPM rep-
MeTUYECKOro KkepaTuTa: BE3nKyne3Hbll (NMy3blPbKOBbIN), APEBOBUAHBIN, ANCKOBUAHbIN
1 ap. Yacto Habnopaetcs nepexon 6onee Nerkomn NOBEPXHOCTHOM GOPMbI B TSXENYIO
rnybokyto. Hepeako 3aboneBaHne HaYMHAEeTCs C PpagyXKy 1 LMANAPHOro (PECHUYHOrO)
Tena c nocneayLmMM NopaxeHneM poroeuLbl. Bce aTu BUabl 06beAMHSIOT XapakTepHble

obLme Npu3Haku:

— YacTad CBA3b C npegecTBylOWLnMN O6LLI,VIMI/| IAHCI)eKLI,VIOHHbIMIA 6OJ'Ie3HFIMVI;
— NOHWXEHME YYBCTBUTENIbHOCTWN POrOBULLbI;

— HeBpasnrmnyeckme 6onu;

— 3amMepjieHHas pereHepauns (BOCCTaHOBIEHNE TKAHEN);

— N3MEeHeHA HepPBOB POroBULIbI.

MpocToii Be3ukyne3Hbli repnec poroBuLbl XapakTepnayeTcs NosBAeHVEM Ha
MOBEPXHOCTM POroBULLbI FPYMNMN MENKUX MPO3PayHbIX My3blPbKOB, NPUMOLHUMAOLLMNX
NOBEPXHOCTb 3aNUTeNus. Pe3ko BbipaxeHbl TUMUYHbIE CYOBLEKTMBHbIE OLLYLLEHUS — Cle-
30TeyvyeHune, bnedapocnasm, CBETOO0A3Hb, OLLyLLIEHNE MHOPOAHOrO Tena. My3blipbky Ha
MOBEPXHOCTU ObICTPO JIONAIOTCA, HA NX MECTE NOSABNATCA AedeKTb MOBEPXHOCTU. Nof,
HVIMW BUAEH TOHKNIA CNOY CEPOBATOr0 MHMUALTPATa U3 KNETOYHbIX 31IeMEeHTOB. Ecnv npu-
COefMHSETCS BTOPMYHAs UHPEKLUNS, TO Menkne aedekTbl yBeNM4MBaloTCS B pasamMepax,
a cepoBaTbi HPUILTPAT B MecTax AedeKToB TakxXe AenaeTcsa MHTEHCUBHee. LiBeT ero
no Kpasim NpobpeTaeT XXeNTOBaTbI OTTEHOK (FHOVHbIV XapakTep nHdunsTpaTa). 3abone-
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BaHWE OrpaHnymBaeTCcsd O4HUM rna3om. [Nocne 3axunBneHns He OCNOXHEHHOro repneca,
B POrOBULLE MOTYT OCTaTbCS O4EHb HEXHbIE, HO CTOVKME 061a4KOBUAHbIE MOMYTHEHMS.

ApeBoBUAHbINV repneTuYeckuii KepaTuT No CyTu aesna ABNseTcs pa3HOBUAHOCTBIO
NMPOCTOro repneca n no Buay MMeeT HEKOTOPOe CXOLCTBO C Pa3BETB/IEHVAMN BETBU Ae-
peBa. Takke BO3MOXEH nepexon, APeBOBNAHOIO KepaTuTa B AMCKOBUOHBIN, €CNN B CNOSIX
pOroBuLbI BO3HMKAET cepoBaTtasi 30Ha B LieHTpe B popMe ancka pazMmepom 3—6 Mm.

OnosicbiBaOLWMA VLA POroBULLbl HAGI0OAETCS NPY MOPAXEHUN NMEPBON BETBU
TPOMHMYHOIO HepBa. BbiCcbinaHmio Ny3bipbKOB NPeALIEeCTBYIOT HEBparmyeckmne 6onm B
o6nacTv pa3BeTBIEHMS NEPBON BETBU (FPaHnLLa MeXAyY BHYTPEHHEN 1 cpeHen TpeTamu
6poBu). 3aTeM OAHOBPEMEHHO C BbIChINAHUEM MYy3bIPbKOB HA BEKE U Ha KOXe nba nosie-
NA0TCS NYy3bIPbKX HA POroBuLLe. My3bipbKK NPY 3TOM ObIBAIOT KPYMHbIE, @ MHPUILTPATI
3axBaTbIBalOT 6osee rnybokme Cnon porosoi 0060JI04KM, YEM MPU NPOCTOM reprece.
YyBCTBUTEIbHOCTb POrOBULLbI BCErAa OTCYTCTBYET.

Bo3HukaloT repneTtuyeckme 3ab6oneBaHns poroBuLbl MpU INXOPAL0YHbIX COCTOSTHUSX,
KOTOpblE COMPOBOXAAIT CaMble pa3HOOOpa3Hble OCTPbIE U XPOHUYECKNE NHPEKLMN
— rpuvnn, gpyrve ocTpble pecnupaTtopHble NHOEKUMN BEPXHUX AObIXaTesbHbIX NYyTEN,
OPOHXMT, MHEBMOHMIO 1 Apyrre nHdekUMoHHble 3aboneBaHns. Kpome Toro, repnec po-
roBULbI MOXET Pa3BMBaThCA Npu 3ab0eBaHNM NPUAATOYHbIX MOIOCTEN HOCa U 3y0O0B,
HebO0JbLLIONV TPAaBME POroBULIbI.

MpnbOKoBbIE KEPaTUTbl AOCTATOYHO peaku. Ouar rprbKoBO HDEKLIMK, KaK npa-
BWJIO, 3aHMMAET LEHTP POroBuubl, rae nMeetcs aedekT BellecTsa NnoBepxHocTu. o
CBOEMY BUAy ovaru rpmbkoBoi MHMEeKUMM Npy rpnbKOoBbLIX KepaTuTax CBOeobpasHbl: X
Kpasi pe3ku, NoOBEPXHOCTb MaToOBas 1 Cyxas, a cam NPOLLECC JIOKaNN3yeTCs B MOBEPXHOCT-
HbIX CNOSIX POrOBULbI. 3a4aCTYyI0 PA3BUTUIO FPMOKOBOMO KepaTuTa NPeaLecTByeT NpuemM
aHTMOVOTUKOB, KOTOPbIE, YrHETAs POCT MUKPOOOB, YAy4LIAIOT YCIO0BUS AN PA3MHOXEHNS
rpUOKOBOM MHPEKLNN.

OCHOBHbBIMU KJIMHNYECKVMW CUHAPOMaMU y 60NbHbIX KepaTuTaMu SBASIOTCA POro-

BUYHbIN, CUHOPOM MECTHbIX BOCTMaNNTeNbHbIX ABEHUIA 1 601eBOWA.

JleyeHue

JleyeHne kepaTUTOB BKJOHaeT 60pbOy C MHDeKUMeln (aHTubakTepuanbHble, aHTU-

BMPYCHbIE N NMPOTUBOrPUOKOBbLIE NMpenapaTbl), BO3AENCTBUE HA POrOBUYHbIA CUHAPOM
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(HOBOKauH, «aMUOONUPUH»), NPeLOTBPaLLEHME POCTa N3BA3BIIEHUI (MPUXUTraHNS pac-
TBOpamu 6pUNIMAHTOBOrO 3e/IEHOrO U Moaa, TePMO- 1 AMaTePMOKOarynsiuns Kpaes n
[OHa A3Bbl), CTUMYAIAUMSA aNUTENM3aumm gedekrta (XMHUHa rmapoxnopua, o61enmxoBoe
Macio, HaTypasbHbIi MeL), KyMMpPOBaHME SABNEHUA nputa n UmMknMtTa (MmapmnaTukm n
Jpyrve cpeacTsa), yMeHbLUEeHNE pyOLIEBaHNS B POrOBULLE U OCYLLIECTBIEHNE MakCcMaTlb-
HO BO3MOXHOI0 paccacbiBaHUS NOMYTHEHUI (CTEPOMOHbIE FOPMOHbI, PACTBOPbI Kanus
nognga, aTunMopduHa rugpoxnopmaa).

dursnyeckre MeToabI IEHEHMS UCMONBIYIOT AJ1si cCaHaumm o4ara nHdekumm (6aktepu-
LMOHbI, BUPULMOHbIE METObI), YMEHbLUEHUS O0Teka 1 MHGUNbTpauumn (MMmMooapeHnpy-
IoLLMe MeTobl), CTUMYJISLNK ANUTENn3aunm (penapaTrsHblie METOLbI) U HOpManm3aumn
obmMeHa coeanHUTeNbHOM TkaHn(aednbposnpyoLme).

MpumeHsoT nasepoTtepanuio annapatom «[IJTASHUK» B cnenytoLmx pexuvmMax neyeHus:

Kypc nevenuvs — | 1 geHb — pexum «JleyeHme 1» — 1 pas B Te4eHne gHA [MOBTOPHbBIN KYypC

10 npouenyp 2 neHb — pexum «JledeHue 1» — 1 pas B TeyeHne gHsa Mo HeoBXo0ANMMOCTH
3 oeHb — pexuMm «JledeHue 2» — 1 pa3 B Te4EHNE OHS yepes 3 Hepenn
4 neHb — pexunm «JleyeHue 2» — 1 pas B TeYeHNe OHS
5 neHb — pexum «JleueHue 3» — 1 pas B Te4eHne aHs
6 neHb — pexum «JleyeHue 3» — 1 pas B Te4eHve JHs
7 neHb — pexunm «JleyeHue 4» — 1 pas B TeyeHne aHa
8 neHb — pexnm «JleueHue 4» — 1 pa3 B Te4eHne oHs
9 neHb — pexum «JledeHue 1» — 1 pa3 B Te4eHne gHsa

10 peHb — pexum «JleyeHue 1» — 1 pas B Te4EHNE OHA

OxugaeMsbii pe3ysibTaT: yMeHblLIEHNE, NCYEe3HOBEHME CBETOB0A3HM, CriesoTeye-
HKA, Criasma Bek, OLLYLLEHWNS MHOPOAHOIO Tesia B /asy; BOCCTaHOBIEHUE NPO3PaYyHOCTH,

6necka u HYBCTBUTEJIbHOCTW POroBuLbl.

YBeuTt (Mpupoumknut, xopuougmr)

YBeuTtbl — BOCMasieHne cocyanucToil obonoykn rnasa. PasnuyaoT BocnaneHue
nepenHero otaena cocyamcTon 060/104KM — NepeaHuin yBeUT, UPUAOLUKIINT, 320HEMO
oTaena — 3agHuU yBeUT, UM XOPUOUZUT, 1 BOCNasneHne Bcer cocyancTon o60no4km
— NaHyBewuT, NEPBUYHbIE N BTOPUYHbIE, SK30r€HHbIE U 3HAOrEHHbIE GOPMbI BOCNAaneHus
cocyamcTon o0b6ono4dkn. Mo nepBrUYHbLIMIU NMOHUMAIOT YBENUTbI, BO3HMKAIOLLME HA NOYBe

o6Lwmx 3aboneBaHuin OopraHnamMa, a nog BTOPUYHbIMU — YBEUTHLI, pa3BuBaloLLNECHd Npn
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rnasHbix 3a601eBaHUNAX (KepaTUThbl, CKIIEPUTbI, PETUHUTbI). OK30reHHbIE YBEUTLI Pa3BUBA-
I0TCSI NPUY MPOHMKAIOLLMX PAHEHUSX IMa3Horo a61oka, nocne onepaumii, npoboaHOM A3Bbl
POroBULbI; 3HAOMEHHbIE YBEUTHI ABASIIOTCS B OOJIbLLUMHCTBE C/ly4aeB METacTaTUYeCKUMMU.

B naTtoreHese yBenToB Hanbonee BepOsATHbI MHDEKUMOHHBLIE, TOKCUYECKUE U anniep-
rnyeckne npouecchbl. OBGHapyYXeHbl ABNEHUSA ayTOCEHCUOUNN3ALMN MPU SHOOTEHHbIX
yBenTax, NnpuyemM n3MeHeHme CTPYKTypbl opraHocneumdunyecknx aHTUreHoB yBeasb-
HOro TpakTa MOXET ObITb 00YCNOBNEHO Pa3NNYHBIMU UHDEKLNOHHBIMAU 1 ayTONHTOK-
CcuKaumMoHHbIMY dakTopamu. Mo cyLecTBy, aQyTOMMMYHHbIMU SIBIEHUSIMY 0OYCIOBJIEHO
BO3HWKHOBEHME yBEUTa Npu KonareHo3ax, KOTopble XxapakTepuayoTcs GUOpPUHO3HON
LereHepaupern NTn3eHxmmasnbHoM TkaHn. B reHe3e KonnareHo30B MEET 3HaYeHne auc-
npotenHemus. M3 konnareHoBbIx 3abonesaHnin Hanbonee 4acTom NPUYMHON YBEUTOB
ABNSAOTCH PEBMATU3M M NEPBUYHbIN XPOHNYECKUI NONNAPTPUT. JOBOJSIBHO YaCTO YBEUTHI
BO3HMKAIOT MPU aHKMUIO3UPYIOLLEM CNOHAMN0apTpo3e. B yacTtn cnyyaeB yBenTbl 00y-
cnosneHbl GOKabHOM MHDEKUMEN, BOCNANIEHMEM NPMOATO4YHbIX Nadyx Hoca, TOH3UAN-
Tamu, oTutamu, 3abonesaHnem 3y60B, afHeKCUTaMu, xoneumctutamu. lNMpun pokanbHom
MHOEKUMM B KQYECTBE MaTOreHeTn4ecKkoro dakropa MOoryT BbICTynaTb HE TOJIbKO caMu
BO30YyAMTENN, HO N UX TOKCUHBI.

Mo KNMHMYECKOMY TEHEHMIO YBEUTBI AENAT HA OCTPbIE 1 XPOHMYeckue. OgHako 3TO pas-
Jin4dne B U3BECTHOWM CTEMNEHW YCIOBHOE. 119 NpakTuK/ COXPaHAeT 3HaYeHne Knaccu4eckoe
pasneneHne yBenToB Ha OCTPbIE M XPOHMYeckune. OCTPOMY BOCMANIEHNIO COOTBETCTBYET 9KC-
CyOaTUBHO-NHOUNBTPATMBHBIN, XPOHUYECKOMY — MHMUALTPATUBHO-NPOAYKTUBHbIA MPOLIECC.

3aboneBaHune Ha4YMHaeTCs BHE3anHo, 6e3 NpoApoManbHbIX NPM3HakoB. B rnasy
BO3HMKAIOT IomsLme 6onm. OQHOBPEMEHHO NOSBASETCS CBETOO0A3Hb, Clie30Te4YeHmne,
6nedapocnasm. Mas kpacHeeT, 3peHne NHoraa cHxaeTcs. Beku, ocobeHHO BepxHee,
OTEé4Hble. KapanHanbHbIMY CUMATOMaMM BOCNANEHNS PanyXKm ABASIOTCSA CTyLLIEBaH-

HOCTb PUCYHKA, U3MEHEHME e€ LBeTa 1 CyXXeHune 3padka.

OTEK 1 KpOBEHAMNOJIHEHNE COCYA0B PAAYXKN NMPUBOASAT K CyXeHUIo 3padka. KnnHu-
4Yeckun yBEUT NPOSIBASETCH CUMMNTOMaMM pa3fapaxeHus rnasa, 60/1e3HEeHHOCTbIO, YCu-
NMBatoLLEliCS NMpY nanbnaunmn; OTEKOM, TMNEPEMUEN N UBSMEHEHNEM LBETA PALYXKU;
BO3HWKHOBEHNEM M MOMYTHEHWEM KaMEPHO Bnarun, CyxxXeHrnem 3padka, o6pasoBaHnem
3a[IHMX CMHEXWIA; MOSIBIEHWEM 3KCCyaaTta B NepeaHeil kamepe 1 CTEKIOBUAHOM Tene, a

TakKXe OT/I0KeHNeEM Ha 3HAO0TENNN pOFOBOVI 0605104KN.
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TKaHb pagy>Xkm HabyxaeT 3a CHET BbIPAXEHHOrO OTEKA, aXYPHbIA PUCYHOK PAAYXKU
CTYLLEBLIBAETCSH N3-3a OTJIOXKEHUSA HA MOBEPXHOCTM pafyXKku 1 €€ KpunTtax akccyaarta. [o-
nyb6asi pagyxka CTaHOBUTCS FPSI3HO-3E/IEHOM, KOPUYHEBASA — UMEET PXXaBblli OTTEHOK. ITO
MPOUCXOOUT 3a CHET OTEKA N PE3KOr0 KPOBEHAMOJHEHNS COCYLOB, NOSAB/IEHNS 3KCCcyaaTa
C HaNM4YMEeM 3N1IEMEHTOB KPOBU. DPUTPOLLMTLI pa3pyLUaloTCcs, reMornobumH pacnagaeTcsa n
rnpespaLLaeTcd B reMOCULEPVIH, UMEIOLLINI 3eIeHOBaTYIO OKpacky. BCE 3To MeHsaeT uBeT
pagyxku. N3-3a 06UbHOM 3KCCyaaLmMmn NOABASETCS MyTb BO Blare nepeaHen kamepbi.
Hepepko Ha oHe kamepbl 0CeAaeT rHOoM (FTMNONuoH), NPU reMopparnyeckmnx npmtax ob-
HapyXMBaeTCs KPOBb (rMdema). HacTbiM CryTHUKOM MPUTOB ABJIAIOTCS CNariky pagyxku
C nepenHen Kancynom XpycTanmka — 3agHue cuHexum. Mpnt naonnpoBaHHO BCTpeYaeTcs
penko (BocnaneHue pagyxku), HECKOJIbKO NO3HEE B NPOLLECC BOBJIEKAETCH PECHUYHOE

Teno — Pa3BMBAETCH UPUOOUMKINT (LUUKIUT — BOCNANIEHNE PECHUYHOIO TenNa).

OCHOBHbIMUW KJIMHNYECKUMU cnHgpomMmamMmn 'y 60JIbHbIX yBenTamu gaBNAI0TCA CMHOPOM

BOCMA/INTENbHbIX IBNIEHNI, GUOPOAECTPYKTUBHbLIN, 6ONEBOWN 1 anneprnieckuii.

JleyeHune yBeNTOB NPOBOAAT CPeACTBaMU, PACLLUMPSIOLLLMMN 3padkm — MuapunaTuka-
Mn (1%-pacTtBop atponuHa cynbdarta) B codetaHun ¢ 0,1%-pacTtBOpoOM agpeHanvHa,
NPOTUBOBOCHANUTESNIbHBIMU N MPOTUBOANNEPTNYECKMMIN CPEACTBAMM — KOPTUKOCTE-
pougamu (MHcTunnsauum 0,5% pacTBopa KOPTU30HA eXeaHEeBHO No 5-6 pas B [eHb,
napabynbbapHbIe Y MOAKOHbBIOHKTMBASIbHbIE MHbEKUNU 2,5%-CyCneH3nn KOpTU30Ha Uin
rmapokopTmaoHa no 0,5-1,0 mn 2 pa3a B Hegento). Mo Mepe cTuxaHus BOCNaNNTENbHbIX
ABJIEHNIA NPU YBEUTAX YCUIMBAIOT pacCachbIBatoLLyt0 Tepanuio (MHCTUNNSALMN 3TUIMOP-
duHa rmgpoxnopuaa B BO3paCTAOLLMX KOHLLEHTPaUMSX, 3/1eKTPOodOope3 3KCTpakTa anoa).
BonbHbIM crneumduyeckMmMmmn yBenmtamMmm HasHavalT cneumnduyeckme npoTmeocnann-

TeJibHble npenapartbl — Cyﬂbd)aHI/IﬂaMl/l,El,bl M aHTUONOTUKN LLUMPOKOro crnektpa LEencTBuS.

JleyeHune

JleyeHune BkJtoYaeT Ha3HaYeHMe aHTUONOTMKOB LUMPOKOrO CrekTpa AencTBus u
NMPOTUBOBOCMANUTENbHbLIX CPEeACTB. Mpn OTCYTCTBUN OCTPOrO FHOMHOIO OCIOXHEHMS
NPYIMEHNEeTCA flasepoTepanus.

MpumeHsioT nasepoTtepanuio annapatom «[JTASHNK» B cnenylowmx pexxmmax nevyeHms:
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Kypc nedeHunsi — | 1 geHb — pexunm «JleyeHue 1» — 1 pas B Te4eHNE OHA MOBTOPHBINV KypC

10 npouenyp 2 feHb — pexuM «JleyueHue 1» — 1 pas B Te4eHne OHs no HeoBX0AMMOCTH
3 oeHb — pexuMm «JledeHue 2» — 1 pa3 B Te4eHne aHs yepes 3 Hepenun
4 neHb — pexum «JleyeHue 2» — 1 pas B TeYeHne OHS
5 neHb — pexum «JleyeHue 3» — 1 pa3 B Te4eHne gHs
6 neHb — pexxum «JledeHue 3» — 1 pa3 B Te4eHne gHs
7 neHb — pexnm «JleyeHue 4» — 1 pas B Te4eHue gHs
8 neHb — pexum «JledeHue 4» — 1 pa3 B Te4eHne aHs
9 neHb — pexum «JleueHue 5» — 1 pas B Te4eHne OHA

10 pneHb — pexum «JleyeHue 5» — 1 pas B Te4eHne oHS

OxugaeMbivi pe3ynbTar: yMeHblIeHNe, CYe3HOBEHMe Goneit, MoKpacHeHWs, 0Teka;
BOCCTAHOBJ/IEHME LiBETa pady>XHoM 060/104KM, NPO3PaYHOCTU NepeaHelt kaMmepbl, Hop-
Manu3aumns BHYTPUIMIA3HOro AaBNeHns, BOCCTaHOB/IEHNE HAPYLLIEHHOIO LEHTPaIbHOrO

n/vunv nepndeprnyeckoro 3peHus.

Auctpoduna ceTyatkm

Havnbonee pacnpocTpaHeHHOM NPUYNHON AUCTPODUYECKMX NPOLLECCOB B ceTyaTke,
¢ rnbenblo ee cneunduyecknx HepBHbIX KNeToK, ABASETCS NaToNormiyeckunii npoLece B
KOHEYHbIX Kanunnsipax cetyatkn. K Takmm n3aMeHeHnsIM OTHOCUTCS TMFrMEeHTHasa AUCTPo-
dua ceTyaTkn. 370 MeIEHHO PA3BMBAOLLMIACS NPOLECC B HAPYXKHbIX CNOSIX CETYATKN C
rnéenbto HelipoanuTenus. Ha mecTte nornbLiero nepBoro HeMmpoHa BTOPUYHO B CETYATKY
BpacTalT pPasMHOXaloLWmMecs KNeTku NMMrMeHTHOro annMTenna, KOTopble NOCTENEHHO
MOryT MO cocyay nNpopacTaTb BO BCe ee ciion. Bokpyr pa3BeTBieHuii kanunnsapos 06-
pPasyloTCs MMIMEHTHbIE CKOMMIEHNS, KOTOPbIE N0 GOPME HANOMUHAIOT KOCTHbIE TefbLA C
nx otpoctkamu. C nepudepunm Takasa NnMrmeHTaumsa 04eHb MeasIeHHO, MHOTAA B TeYEHne
LECATKOB JIET, PACNPOCTPAHAETCS K LLEHTPY. BMecTe ¢ 9TumM cyXmBaeTcs Nosie 3peHNs.

HauvHaeTcs nurmeHTHas auctpodus B Monoaom Bo3pacTte. CHavana 60sbHble
OLLYLLIAIOT TONIbKO YXYALLEeHMEe CYMEPEYHOro 3peHuns, a AHEM He UCMbITbIBAT HUKAKMX
orpaHuyeHnii. C Te4eHnemM BPpEMEHU CYMEPEYHOE 3PEHMNE PacCTpamBaeTCs Tak pesko,
4YTO MEeLLaeT OPUEHTUPOBKE AaXE B 3HAKOMOW MECTHOCTU, HACTYNaeT COCTOSAAHMNE, KOTOPOe
Ha3bIBAETCS «KYPUHOW CNEnoTOM», COXPAHAETCS NULb AHEBHOE 3peHune. NanovykoBbIi

annapar — annapart CyMepe4yHoro 3peHust — rubHeT. LieHTpanbHoe e 3peHne MoxeT
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COXPaHATLCA B TE@YEHUE BCEM XN3HU, Aaxe Npu 04eHb Y3KOM MoJie 3peHus (4enoBek
CMOTPUT KakK Obl YePEe3 04eHb Y3KYI0 TPYOKYy).

MHoraoa nopaxeHne KOHLIEBbIX KanuiisipoB ceT4aTky BO3HUKAET He B nepudepurye-
CKMX HaCTSX, a B LUEHTpe, HanpumMep, Npu ANCTPODUAX XENTOro NATHA, rae Takxke BuaHa
MeJikasi IMrMeHTaLMs CeT4aTKu1, HO CTpaZaeT NPy 3TOM LieHTpasibHOe 3peHue. 3a peaknum
MCKJIloHEeHMEeM rnopaxatotcs o0a rnasa, 0aHaKko K NoJIHOM crienoTe 60/1e3Hb He MPUBOAWT.

Takne n3ameHeHns MoryT UMeTb HaCNeACTBEHHO-CEMENHbBIN XapakTep.

JleyeHune

Ons nevyeHns NpUMEHSIIOT BUTaMUHBbI, NMpenaparhbl, yy4dlialoLlwme KpoBoobpalleHme
1 0OMEHHbIE NPOLLECCHI B TKaHSAX ceTyaTkn. OcobeHHo addekTnBHa npu gaHHOM 3abo-
NieBaHuu nasepoTtepanus.

MpumeHsoT nasepotepanuio annapatom «[JTASHUK» B cnenytolmx pexvmMax neyeHns:

Kypc nevenunsi — | 1 geHb — pexum «JledeHue 2» — 1 pa3 B Te4EHME OHSA [MOBTOPHbIN KYpC
12 npouenyp 2 neHb — pexum «JleyeHue 2» — 1 pas B TeHEHME OHSA rno Heob6XxoAMMOCTH
3 neHb — pexum «JleueHue 3» — 1 paa B Te4eHne aHs yepes 2 Hepenm
4 peHb — pexxum «JledyeHme 3» — 1 pas B TeUeHne gHs
5 neHb — pexum «JleueHue 4» — 1 pas B Te4eHue OHA
6 neHb — pexunm «JleyeHue 4» — 1 pa3 B TeYeHne OHS
7 neHb — pexunm «JleyeHue S5» — 1 pas3 B TeyeHune OHA
8 neHb — pexum «JleyeHue 5» — 1 pas B Te4eHne gHsA
9 neHb — pexum «JleueHue 4» — 1 pas B Te4eHne aHs
10 geHb — pexxum «JleueHue 4» — 1 pa3 B Te4eHne aHs
11 peHb — pexxum «JleueHue 3» — 1 pa3 B Te4eHne oHA
12 neHb — pexunm «JleyeHue 3» — 1 pas3 B TeYEHNE OHS

Oxugaemsbii pe3ynbTar: BOCCTAHOBIEHNE HAPYLUEHHOIO LLeHTPasbHOro u/min

nepmndepmn4eckoro 3peHus.

YacTuuyHasa atpodpus 3puTesibHOro Hepea

3puTtencHbli HepB NoaobeH kabesnto. OH COCTOUT U3 OCEBbIX OTPOCTKOB BCEX FaH-
ININO3HbIX HEPBHbIX KJIETOK CETYATON 060J104KU, YACIIO KOTOPbIX AOCTUraeT 1 MUIMoHa.
Bce BonokHa 3pnTENbLHOrO HEPBA Yepel3 OTBEPCTUS B PELLETHATOM NaCTUHKE CKIepbI

BbIXOOAT U3 rnasa B opbuTy. B MecTe BbIxoAa OHM 3aM0JIHAIOT OTBEPCTUE CKlepbl, o6pa-
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3ys1 INCK 3PUTENIbHOrO HEPBA, MOTOMY YTO B HOPMaJIbHOM COCTOSIHUM ANCK 3PUTENIBHOIO
HEpBa NIEXNT Ha OAHOM YPOBHE C ceTyaTkon. Haa ypoBHEM CETHYATKM BbICTYNAET TOJIbKO
3aCTOWHbIN AUCK 3PUTENBHOIO HEPBa, HYTO ABNSIETCS NaTOJIOMMYECKNM COCTOSIHUEM — MPU-
3HAKOM MOBbILLEHHOIO BHYTPMYEPENHOIO AaBeHus. B LeHTpe amcka 3puTenbHOro Hepea
BUOHbI BbIXOZ, 1 Pa3BETBNIEHNS LEeHTpasibHbIX COCYO0B ceTyaTtku. LiBeT gucka 6negHee
oKpyxatoLero ¢oHa, Tak Kak B 3TOM MeCTe OTCYTCTBYIOT Xopuouaes (cocyauctas 060-
Jloyka) U MUrMEHTHbIM anuTenuii. [Inck B HOpMe MMeeT XMBOI 6/1e4HO-PO30BbLIN LIBET,

60siee PO30BbIi C HOCOBOW CTOPOHbI, OTKY/A Yalle BbIXOAUT COCYANCTbIN My4OK.

MaTonornyeckne npouecchl, PassMBaloOLMECH B 3PUTENIbHOM HEPBE, Kak U BO BCEX
OopraHax, TECHO CBfI3aHbl C ero CTPYKTYPOIA:

1) MHOXECTBO KanunnsipoB B NePEeropoakax, OKPYXatoLmX NyyYkn 3puTebHOro HEPBA,
1 0COBEHHas YyBCTBUTENIbHOCTb €r0 K TOKCUYECKMM BELLEeCTBAM CO34at0T YCI0BUS AN1s
BO3OENCTBUS HA BOMOKHA 3pPUTENBHOrO HEpPBA MHbeKUMM (Hanpumep, rpynna) n psaa
TOKCUYECKNX BELLECTB (METUNOBLIV CINPT, HAKOTUH U Ap.).

2) Ecnun ueHTpanbHble COCyabl CETYATKM, BXOASILLME B 3PUTENbHbIN HEPB, CAABEHbI B
op6uTe pacTyLmMmM HOBOOOPa30BaHMEM, BO3HUKAIOT 3aCTOMHbIE SIBNIEHUS B ANCKE HEPBA.

3) MNpu NOBbLILLEHNSAX BHYTPUIMA3HOIO AABNEHNSA CaMbliM CnabbiM MECTOM OKa3blBaET-
CS1 INCK 3pUTENBHOMO HEPBA (OH, Kak pbixnas npobka, 3akpbiBaeT OTBEPCTME B MIOTHOM
cKJlIepe), N03TOMY Mpu rnaykoMe AMCK 3pUTENIbHOrO HEpPBa «BblAABNBAETCS» U3 11a3a,
obpasyeTcs aMKa — 3KCKaBaLus Ancka 3puTeSIbHOro HepBa ¢ aTpodurel ero oT AaBneHus.

4) MoBbILWEHHOE BHYTPUYEPENHOE AaBneHne, HAa000pPOT, 3a4epPXMBas OTTOK XUOKO-
CTW N0 MeX060/104e4HOMY MPOCTPAHCTRY, BbI3bIBAET CAABMBAHME 3PUTESIbHOMO HEPBA.
3acTol XMaKoCTn 1 HabyxaHne NPOMEXYTOYHOrO BELLLECTBA 3PUTENIbHOrO HEpPBa AaloT
KapTVHY 3aCTONHOro ANCKA 1 ero BbibyxaHus B NONOCTb rnasa.

ATpOodVsa 3pnUTENIBHOI0 HEPBA HACTYNAET Kak UCXOA, NPEALLECTBYIOLLLEr0 3a601eBaHNS:
HEeBpUTA, 3aCTONHOIO ANCKA, aTePOCKIEPOTUYECKNX NSMEHEHNIN COCYA0B. ATpODUSA 3pu-
TENbHOrO HEPBA Pa3BMBAETCHA MOCTENEHHO, B TEYEHME HECKONBbKMX MECALEB, MPU 3TOM
LBET AMCKa 3aBUCUT OT COCTOSIHUS €ro KanuansipoB (MX KPOBEHAMOJIHEHUS).

Mpwn aTpodun, pa3BMBLLENCS KaK NCXO, HEBPUTA, OANCK 3PUTEJIbHOrO HEPBa CTaHO-
BUTCS GENoro LBeTa C HeYETKMMMU, CTyLLIEBAHHbLIMU FpaHLamMn. HekoTopoe Bpems eLle

MOXET COXPaHATLCS HE3HAYUTESIbHOE PaCLUMpPEHNE BEH HA hOHE HEM3MEHEHHbIX apTepuin
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BOKPYrI ANCKa 3pUTENIbHOIO HepBa, OYHKLMS KOTOPOro XOPOLLO COXPaHSAETCS, YTO Npea-
rnonaraeT XopoLUni NPOrHO3.

[MoyTn Takas xe KapTuHa oTMevaeTcsa nNpu atpodum 3pUTENLHONO HEPBA, Pas3BUB-
Lencs nocnie 3aCTOMHOro AMcka, TOJIbKO rpaHuLbl ANCKa 3PUTESNIbHOrO HEPBa B 3TUX
cnyyasix 6onee pa3mMbiTel U AOAT0 AEPXKUTCH BbiCTOSHME ancka. Kpome Toro, cocyapl
[0JIr0 OCTalTCH U3BUTLIMU, @ BEHbI PACLUMPEHHBLIMU, QYHKLIMA 3PUTESTIbHOIO HEpPBa rnpu
3TOM OCTaeTCs HAPYLLUEHHOW TaKXe ANNTEeNbHOE BPEMS.

[MpuBeaeHHbIe BUALI aTPOdP UM HA3bIBAIOTCS HEBPAbHBLIMU, UM BTOPUYHBbIMUW. HO Kpome
HWX, €CTb eLLe NpocTas atpodusi 3pUTENBHOIO HEPBA, N NEPBUYHAS, KOTOPast MOXET BO3-
HUKHYTb NPU atepoCKIepoTU4ECKNX N3MEHEHMSIX COCYA0B B CTAP4YECKOM BO3pacTe, Yy nL,
3710yNoTPEGNSAIOLIMX ANKOrofieM U HUKOTMHOM, MPU OTPABMIEHMSIX XMHUHOM, a Takxe npu
Na0X0 NeYeHHOM cudunmce, koraa 60n1e3Hb NopaxaeT HEPBHYIO cucTemy. MNpu aToM auck
3pPUTENBHOrO HEPBA CTAHOBUTCS GENbIM, HO FPaHULbI €ro YeTkne. 3peHre pesko nagaet
[0 NOSIHOWM CNEenoThl, Tak Kak HACTynaloT ANCTPOdUYECKME MPOLLECChl B CaMUX BONOKHAX:
HEPBHbIE BOJIOKHA U VX MUENMHOBBLIE 060104KM NoaBepratoTcs pacnaay. Kpome Toro, pas-
pacTalTCsl COeAMHUTENBHOTKAHHbIE MePeKNaavHbl (CNarkm) Mexay ny4kamm BOSIOKOH 3pu-
TENIbHOro HEPBA, YMEHBLLIAETCS YACAO0 Kanunnsapos. Bce 9T0 BEAET K HapyLLEHNIO TPODUKN
(NuTaHns) — oUCTPOdUU N yXyaLEHUIO GYHKLM 3PUTENBHOIO HEPBA.

Korga onncaHHble Bbille NPOLECChl paspyLlaoT AnLlb Nanuaio-MakynspHbIA My4oK
(Hanpumep, Npm paccessHHOM CK/1Iepo3e), atpoduns He pacnpPOCTPaAHAETCS Ha BECb HEPB
1 Ha BCIO NOBEPXHOCTb AMCKA 3PUTENbHONO HEPBA, a OrPaHNYMBAETCS ero BUCOYHOM
MONIOBUHOMN, rae 0TMeYaeTCs YacTu4Hoe nobneaHeHne amcka. Npv aTom BeinagaeT LeH-
TpanbHOE 3peHME — ONPeaensaeTca LeHTpanbHas CKOTOMa. OTO Ha3biBAeTCS YaCTUYHON,

BUCOYHOM aTpodmen 3pnTenbHOro Hepea.

JleyeHune

JleuyeHue npuv aTpodhurm 3pUTENLHOIO HEPBA HanpPaBIeHo Ha yy4lleHre KPoBoobpa-
LEHUSA U CTUMYNALMIO COXPAHUBLUNXCS BONOKOH U GYHKLMA. TIPUMEHSIOT BUTAMUHBI,
cocyaopaclumpsaoLlme npenaparbl, cpeacTsa, yaydliatolme 06MeH BeLLecTs, HO Hau-
6onee apPEKTUBHBLIM fieYeHNEM NPY aHHOM 3a001eBaHNK ABSETCS la3epoTepanus.

MpumeHsoT nasepoTtepanuio annapatom «[JTASHUK» B cnenytoLmx pexmmax 1eyeHus:
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Kypc nevenusa — | 1 geHb — pexunm «JleyeHue 1» — 1 pas B Te4eHne gHS [MOBTOpPHBIN KypC

10 npouenyp 2 feHb — pexuM «JleueHue 1» — 1 pas B Te4eHue OHs no HeoBX0AMMOCTH
3 oeHb — pexuMm «JleyeHue 2» — 1 pa3 B Te4eHue OHA yepes 2 Hepenun
4 neHb — pexum «JleyeHune 2» — 1 pas B TeHeHNe OHS
5 peHb — pexxum «JleyeHue 3» — 1 pa3 B Te4eHne aHs
6 neHb — pexxum «JleyeHue 3» — 1 pa3 B Te4eHne gHs
7 neHb — pexum «JleyeHune 4» — 1 pas B Te4eHNEe OHS
8 neHb — pexxum «JledueHue 4» — 1 pa3 B Te4eHne aHs
9 neHb — pexuMm «JleueHue 5» — 1 pas B Te4eHue OHA

10 pneHb — pexum «JleyeHue 5» — 1 pas B Te4eHne OHS

Oxxupaembliii pe3ynbTaT: BOCCTaHOBMIEHME CTPYKTYPbI ANCKA 3PUTENBHOMO HEPBA,
ynydweHne GyHKUNM 3pUTESIbHOro HepBa (HOPManmM3aunms LeHTPaNbHOro 3peHus npu
yacTn4Hom atpodum HepBa).

HeBponatua 3putenbHOro HepBea

HeBponaTtus 3puTesibHOro HepBa — BOCNaJieHNe 3pUTESIbHOrO HepBa (0T rMas3Horo
a6710Kka 00 XMa3Mbl).

3aboneBaHnsa 3pUTENbHOrO HepBa 06s13aTeNIbHO COMPOBOXAATCS HapyLLUEHNEM
DYHKLUMN LLEHTPANBHOIO 1 Nepndepnyeckoro 3peHns, orpaHM4YeHneM rnons 3peHns Ha
uBeTa (0COOEHHO Ha 3eJIeHbIin), a TAKXKe CHUXEHNEM CyMepeyHoro 3peHuns. CyobekTuB-
HO NP HEBPUTE 3PUTENILHOINO HepBa 6ONLHOM OTMeYaeT AOBOJIbHO ObICTPOE nageHue
3PEHUS, NMPU 3TOM HUKaKNX OONEBbLIX OLLYLLLEHWIA HET, MOTOMY YTO 3PUTESIbHbIN HEPB HE
COOEPXUT YYBCTBUTESbHbIX BOJIOKOH.

B pe3ynbraTe BocnaneHus 3puTeibHOro HepBa 0TMEYaeTCs NOKPACHEHME Ero ANCKA,
Pa3MbITOCTb FPaHULL 3TOrO AMNCKA, PacLUMPEHNE U U3BUIMCTOCTb BEH, MPUYEM apTepun
OCTaloTCA HEU3MEHEHHbIMU. BOKpYr AmMcka cetyaTka HECKOJIbKO TepPSAET NPO3pPayvyHOCTb,
MyTHeeT. lHorga B HEW BUAHbLI KDOBOM3NUSHUA B BUAE LUTPUXOB N €OMHNYHbIE, MENKNE
6enble o4yaxku. lNone 3peHns Ha LuBeTa Cy>XeHO, 0COOEHHO Ha 3eNeHblIn LiBEeT. Pe3Ko CHU-
>KAETCH U LeHTpasibHOE 3PEHME.

MaTonormyeckme NpoLECChl 3PUTENBHOO HEPBA MOIYT BO3HUKATb HE TOSIbKO B 4acTu,
KOTOpas pacnosioxeHa B Npenenax rmas3Horo 961o0ka 1 HEMOCPEeACTBEHHOM 6AM30CTU K
rnasy, HO 1 B TOM €ro 4acTu, KOTopasi HAXOAMTCS 3a Ma30oM 1 Jaxe B NON0OCTW Yepena
(K 3pnTENBHOMY HEPBY OTHOCUTCS YaCTb 3PUTENBLHOIO NYTK A0 NEPEKPECTA — XMa3Mbl) —

peTpobynbbapHol YacTu. MNpun peTpobynbOapHbIX NMOPAKEHNAX SPUTENBHOIO HEPBA O4YEHb
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paHOo oTMevalnTCa GYHKLMOHANbHbIE HapYLLIEHUs 6€3 BUANMbBIX USMEHEHUIA CO CTOPOHBI
CaMoro gucka 3puTenbHOro Hepea. ATU GYHKLUMOHANbHbIE HAPYLUEHUS 3PUTENBHOMO
HepBa BKJIOHAIOT CYXXEHWE MONs 3peHns, 0COOEHHO Ha 3EMEHBbIN LIBET, U CHUKEHWNE LiEH-
TPasbHOrO 3PEHNS, XapakTePHbIE 4151 BOCMANNTENbHbIX UBMEHEHUI 3PUTENIbHOIO HEPBA.
JunarHo3a yctaHaBaMBaeTCs TOSIbKO H2 OCHOBAHWM AAHHOIO HapyLLUEeHNS GYHKLMM 3PEHNS.
Mpn nopaxeHun LLEHTPaNbHOrO NMyyKa HePBHbLIX BOJIOKOH 3PUTENIbHOIO HEPBa OTMEeYaeTcs
OrpaHWYeHHOE BbiNaAeHMe Nong 3PeHNs B LeHTpe — abCoNoTHAs MM OTHOCUTENbHAs
CKOTOMa Ha 3e1eHblli U KpaCHbIN LBETA N PE3KOE CHUXKEHNE LLEHTPANTIbHOIO 3PEHUS.

MpuyrHO HeBpoNaTMK Yallle BCEro SABNSIOTCA MHPEKLUNOHHbIe 3aboneBaHns —
rpunmn, Mansipus, apaxHonauTtbl, 6a3asibHble MEeHVMHIUTbI, abCLEeCChl CPeAHEro yxa,
BOCMaseHns opbutanbHOM kKneT4yaTkn rnasa, cuHycuTbl. Hanbonee 4yacTton nNpuYmnHomn
peTpobynbbapHOro HeBpUTa BbIBAIOT: FPUMM, TUDbI, PACCESHHbIN CKNEepOo3 (Koraa peTpo-
OynbbapHbI HEBPUT MOXET ObITb OAHUM U3 CaMblX PAHHUX NPU3HAKOB), 3ab60n1eBaHus
OCHOBHOW 1 peLueTyaTon NnpuaaToyHbIX MOSOCTEN HOCA.

Hepepnku Takxe cnyyam petpobynb6apHOro HEBpUTA, BOSHUKLLErO BCEACTBUE
o6LWmX NHTOKCUKauunii. OTpaBneHne METUIOBBLIM CIMPTOM, MOMUMO OBLLLErO TSXENOro
OTpaBeHUs, BbI3bIBAET PETPOOYIbOAPHbI HEBPUT C NOCnenyoLen aTpodunein 3puTenb-
HOro HepBa — MOJIHOM Henanedmmoii cnenoTtor. OT npuema BHYTpb aaxe 30 rpamMmoB
OpPEBECHOr0 CNUPTA YENTIOBEK HE TOMbKO MOXET OCNIEMNHYTb, HO 1 YMEPETb.

PeTpo0bynbbapHbIi HEBPUT C LLEHTPaIbHOM CKOTOMOW MOXET BO3HMKATb OT XPOHU-
YeCKOWM HUKOTUHOBOW MHTOKCUKALUKM NMPU HEYMEPEHHOM KypeHun Tabaka. NogobHyto
KapTUHY peTpobynb6apHOro nopaxeHus 3puUTeNbHOro HeEpPBa AalT NaTonornieckmne
NpPOoLLEeCChbl COCYA0B, KOTOPbIE MUTAIOT CaM HEPB U HE BUAHbI AaXe Npy 0pTanbMOCKONUK
(ocMOTpe Mas3Horo gHa).

Benywimmu cuHgpomMammn 3aboneBaHns SBNSOTCS, 60EBOM CUHAPOM, CUHAPOM
CHUXXEHMS LEHTPATbHOIr0 3peHUs, HapyLLEeHWs LBEToOoLLYLLEeHUS . Mpy NPOAOIKUTENBHOM

NMpOoLECCe BO3MOXEH Napadunos 1 atpodus 4acTn BOSIOKOH 3PUTENbHOIO HEPBA.

JleyeHune

Llenb nevyeHna — kynupoBaHne BOCNasieHNst U BOCCTaHOBIEHNE NOJIEN 3PEHNS.
JleyeHue Bkno4aeT Tepanumio OCHOBHOIo 3a60/1eBaHs C UCMOSIb30BAHNEM npoTmBO-
BUPYCHbLIX CPEeACTB, aHTUOMOTUKOB, @HTUTOKCUYECKUX U nPoOTMBOBOCNANMNTENIbHbIX
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CPeLnCTB, Takxke, ANA YNydLLEeHUs KDOBOCHAOXEHMA 3pUTENTbHOMO HepBa, HasHa4YeHne co-
cyaoopacLlmpsiowmx npenapaTtos, ButTaMnHos. OcobeHHo addekTrBHA na3epoTepanus.

MpumeHsoT nasepotepanuio annapatom «IJTASHUK» B cnenytoLmx pexvmMax Ne4eHns:

Kypc nevyexus — 1 neHb — pexum «JleueHue 2» — 1 pas B Te4eHue OHA [MOBTOPHBIN KypC

10 npouenyp 2 feHb — pexuM «JleueHue 2» — 1 pa3 B Te4eHue OHA no HeOOXOAMMOCTHU
3 oeHb — pexxum «JleueHue 5» — 1 pa3 B Te4eHne oHs yepes 2 Hepenn
4 peHb — pexum «JledeHune 5» — 1 pas B Te4eHne gHs
5 neHb — pexnm «JleyeHue 2» — 1 pas B Te4eHne aHs
6 neHb — pexum «JleyeHue 2» — 1 pa3 B Te4eHne aHs
7 peHb — pexuMm «JleyeHune 5» — 1 pas B Te4eHne aHs
8 neHb — pexxum «JleueHue 5» — 1 pas B Te4eHne oHs
9 neHb — pexum «JleueHue 2» — 1 pa3 B Te4eHne oHs

10 peHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHs

Oxupaembi pe3ynbTart. BOCCTAaHOBJIEHNE nonemn 3PEHNA, BOCNPUATNA 3ENEHOIro

uBeTa, ynydleHne LeHTpasibHOro 3peHns.

HeBporeHHsblih cna3m akkomogauum

Akkomopauus npeacTaBnseT coboi yeuneHne npenomsieHns CBeTa B rnasy npu nepe-
BOAE B3rnsiaa c 6onee nanekux npegMeToB Ha bonee 61mM3kme, 3a CHET USMEHEHMUS KPU-
BW3HbI XpyCTasimka — BTOPOW NO CUJIE NPESNIOMIAIOLLEN CPeabl ONTUYECKON CUCTEMBI INa3a.

XpycTanuk B MONOA0M BO3PaCTE UMEET MATKYI0 KOHCUCTEHLMNIO, 9NacTUYEH 1 yaep-
XVBaeTCcs no3aan pagyXHoi 060/104KM BOTIOKHAMU LMHHOBOW CBA3KW. LleHTpasnbHble
KOHLLbI BOJTOKOH LIMHHOBOW CBSI3KM BMJIETEHbI KaK B MEPEHION0, TaK 1 B 3a4HIOK0 Kancyny
XpycTtanuvka, nepndepuryeckme — CBA3aHbl C LMINAPHbIM (PECHUYHBLIM) TesioM. Mpu no-
KO€ aKKOMOOALMOHHOW MbILLILLbI BOJIOKHA LIMHHOBOW CBA3KMN HATSAHYThI, XPYCTaNIMK UMEET
CIJIIOLLEHHYIO B NepeaHe-3agHeM HanpasieHn GopMy ABOAKOBbLINYKION NMH3bI. Koraa
BO3HMKAET HEOOXOAMMOCTb YCUNUTbL NPENIOMASIOLLYIO CUAY rna3a, pedIeKTOPHO Cokpa-
LaeTCcs Kpyrosas umnmapHas akkOMo4aumoHHas MbliLLLA, BCIIEACTBME YErO YMEHbLLAETCH
HaTsHKeHMe Kancybl, U XPyCTanvK (MOA06HO KaneabHOXNOKOMY BELLLECTBY) CTPEMUTCS
NpuHaTL 6onee chepryeckyto Gopmy, Ero NPeNOMISIOLLAA CIOCOOHOCTb YBEMYMBAETCS.

OO6paTHbIN Npouecc — paccnabneHve akkoMoaauumy npu nepeeoae 3peHns ¢ 6ams-
KX NPeLMEeTOB Ha Janékme — Ha3blBaeTcHd Ae3akkomopauumen. B Tom cnyyae, korga
[e3aKkoMoJaunmy He NPOUCXOOMT, FOBOPST O HEBPOreHHOM crna3mMe akkomogaumn. Ero

npUYNHaAMm MOryT ObITb HepBHOE nepeHaripsa>XxeHmne, CuibHoe yToMiieHne rmas npum Mmo-
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nuu, NPU ASIMTESNIbHOM, KPONOTANBOM paboTe C MenknuMu npeaMeTamMm, 3a KOMMbIoTEPOM
WA NPU YTEHUK, KOTOPbIE CHaYana BeayT K 6bICTPOMY YTOMAEHMIO LIUANAPHON MbILLLbI,
NosIB/IEHNIO YYBCTBA YCTa/IOCTM B r1a3ax, a 3aTeM U HapPYLUEHMIO 3peHUst BCneacTemne

cnas3Ma akkoMmogauunu.

JleyeHune

JleyeHune BkoYaeT B cebs HasHaYeHne ceaaTUBHbIX, paccnabnaoLLMX NpenapaTos,
CNa3MoNNTUKOB, MPenapaTos, yy4llaloLmx KpoBoobpallieHe B cpeaax rmasa. Bobicokoi

3¢pdEKTUBHOCTLIO NIe4YeHUs NPy JaHHOM COCTOsIHMM 0ON1agaeT nasepoTepanus.

MpumeHsoT nasepoTtepanuio annapatom «[JTASHUK» B cneaytoLmx pexmmMax 1eyeHus:

Kypc neuvenuvs — 1 neHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHsa [MoBTOPHBIN KypC

10 npouenyp 2 neHb — pexuMm «JledeHue 2» — 1 pas B Te4eHne gHsa no Heo6xoAMMOCTHU
3 oeHb — pexxum «JledeHue 3» — 1 pas B Te4eHne gHsa yepes 2 Hegenu
4 neHb — pexum «JledyeHme 3» — 1 pas B Te4eHne gHA
5 neHb — pexum «JleueHue 2» — 1 pa3 B Te4eHne gHs
6 neHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHsa
7 neHb — pexnm «JleyeHue 3» — 1 pa3 B Te4eHne aHs
8 neHb — pexum «JledeHue 3» — 1 pa3 B Te4eHne gHsa
9 neHb — pexm «JledeHue 2» — 1 pas B Te4eHne gHsa

10 peHb — pexunm «JleyeHue 2» — 1 pas B Te4YeHNE OHS

OxxupaeMbliii pe3ysibTaT: BOCCTaHOBJIEHME 3PEHNS NPY NEPEBOAE 3PEHUS C BN3KNX
npeaMeToB Ha Jasnekne, yMeHbLUIEHNE YyBCTBA YCTaNoCTU B ra3ax.

AunaGeTuyeckas peTuHonaTusa

OAHNM 13 OCHOBHBIX NPOSIBNIEHMIA AabeTa ABNSETCA NOpaXxeHe COCYA0B CeTHaTKu,
0COOEHHO KOHEYHbIX KanuispoB, B pe3ysibTaTe 4ero yBenimBaeTcs MX NPOHULIAEMOCTb,
BO3HMKAIOT MeJibyaliLluve KanumispHble KPOBOU3NUSAHUS, HapyLLAeTCsl KPOBOCHaOXeHMe
TKaHEMN.

CHavana npoucxoasaT eauHUYHbBIE MeNke KPOBOU3NSAHUS B CETHATKY, MMaBHbIM 06-
pasomM oKpyrnom GopmMbl, PACMNONOXEHHbIE YaLlle B 30HE LLlEHTPaibHOM SIMKU. BeHO3Hble
TOHKME BETBM BOKPYI XENTOro NsTHa, 06bl4HO HE 3aMEeTHble, CTAHOBATCS U3BUTbLIMU U
SIPKO BbIPa>KEHHbIMMW, BO3HUKAIOT CMaCTUYECKNEe CyXXeHus aptepuin. @yHkuma rnas npum

3TOM MOXET ObITb COXPaHeHa.
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B nanbHelwem npoucxonat 6onee rmybokve nameHeHnsi. OHM pacnpocTpaHaoTCs
YK€ Ha KPYMNHbIE COCYAbl CETHATKN: KOIMYECTBO KPOBOUSIUSHUI B CETYATKE CTAHOBUTCS
6onblUe, KpOME KPYbIX reMopparnin (KpOBOU3NUAHNIA) OTMEYaTCa remopparmm B
BMAE LUTPUXOB BAOMb KPYMHbIX COCYA0B ceTyaTkn. Hapsaay ¢ remopparvsamm B ceT4yaTke
nosBNAOTCA 60MbLUME MO Pa3Mepy, HO eANHUYHbIE Oenble NATHLILWKX nias3Mopparui
(n3nusaHWiA Nnasmel KPoBK). PYHKUNS LEHTPANIBHOMO 3PEHUSI CHUXAETCS.

Mpn pekomneHcaumn gnabeTa NOSBAAIOTCA HAPYLLUEHUS BCEM COCYAMUCTON CUCTe-
Mbl. B ceTuatke npeobnagatot 6enble naTHA 60/bLINX pa3MepoB, MHOTAA BCS ceTyaTka
6enoro yseta. KpoBom3nuaHMa OTCTyNalT Ha BTOPOK nnaH. B ob6nactn ueHTpansHom
AMKK YacTo popmupyeTcs Genas nydncras 3se3foobpasHas durypa, Bo3HuKaoLas
13-3a BbiNoTa 6e/1KOB Myia3mbl KPOBU. [1pr 3TOM pe3Ko HapyLLEHbl BCE PYHKLMU 3PEHMS.

JleyeHue

Mpu ycnewHom ieyeHnmr camoro anabeTa, HadanbHble U3BMEHEHWs B CETYATKE MOTyT
ncyesaTtb U 3pUTenbHble GYHKUMN BOCCTaHaBnMBaoTcs. [pu neyebHOM BO34ENCTBUN Ha
cam a3, OCHOBHasi 3a4ja4a COCTOUT B YJyHLLIEHNN MUKPOLMPKYALMA (COCYANCTOro, 0CO-

6eHHO KanuIAPHOro KpoBoobpaLleHus ), addekTa, KoTopbiM 061agaeT nazepoTepanms.

MpumeHsoT nazepotepanuio annapatom «[JTASHUK» B cneaytlowmx pexmmMax ne4eHns:

Kypc nevenus — 1 neHb — pexunm «JleyeHue 1» — 1 pas B TeYeHne OHS [MOBTOpPHBIN KypC

10 npouenyp 2 neHb — pexum «JledyeHue 1» — 1 pas B Te4yeHne gHsa no HeoBXxoAMMOCTHU
3 feHb — pexxunm «JleueHue 5» — 1 pa3 B Te4eHne aHs yepes 2 Hepenn
4 neHb — pexum «JleyeHume 5» — 1 pas B TeHeHne aHg
5 geHb — pexum «JleueHme 1» — 1 pa3 B Te4eHune gHs
6 neHb — pexxum «JledeHue 1» — 1 pas B Te4eHne aHs
7 neHb — pexunm «JleyeHune 5» — 1 pas B TeYeHne aHs
8 neHb — pexnm «JleyeHue 5» — 1 pas B Te4yeHne gHsa
9 neHb — pexum «JleueHue 1» — 1 pa3 B TeueHune aHs

10 neHb — pexunm «JleyeHue 1» — 1 pas B Te4eHne aHs

Oxupgaembiii pe3ynbTar: 3aMefsieHne NPorpeccmnpoBaHmns 3aboieBaHus, yiy4lleHme
DYHKUNM 3pEHMA.
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Maykoma

Fnaykoma — 6obLuas rpynna 3aboneBaHunii a3, kKoTopas XxapakTepuayeTcsi MoCTOo-
SHHbBIM WU NEPUNOANYECKUM MOBbILLEHVWEM BHYTPUITIA3HOIO AaBJIEHNSA C NOCNEAYIOLLNM
pPas3BUTUEM TUMNUYHLIX 4EDEKTOB NOASA 3PEHUS, CHUXKEHMEM LEHTPaNbHOro 3peHNs 1
aTpodum 3pmnTENLHOIO HEPBA.

B 3aBMCMMOCTU OT NMPUYNH, Bbi3BaBLUNX 3aboneBaHne, BblOAENSAOT BPOXAEHHYIO,
MEPBUYHYIO 1 BTOPUYHYIO raykoMmy. [epBrYHOE NOBbILLIEHNE BHYTPUIMNA3HOMO AABJIEHUS Y
B3POC/IbIX BO3HMKAET Hallle BCeACTBUE Pasd/iNyHbIX CYyOKINHUYECKMX MOPDOIOrMYEeCKMX
M3MEHEHNM, B OCHOBHOM B Pafly>XHO-POrOBMYHOM YTy, U HAPYLLUEHUS HEMPOSHOOKPUHHOM
perynsauum BHYTPUIMasHNUYHOIO AaBfeHns. JavtenbHas rmnepTeH3ns MOXET NPUBECTU
K PasBUTUIO MEPBUYHOW NayKOMBbI.

BTopuyHasg rmnepTeH3us Bcerga aBaseTcs cneacTememM (CUMNTOMOM) BHYTPW Ma3HMY -
HbIX 3a6oneBaHuin (ONyxoun, a Takke TpaBMbl rnasa). Ecnm a1o cocTosiHME CyLecTByeT
OJITENBHO, OHO MOXET NEePExXoamTb BO BTOPUYHYIO FayKOMy, T.€. CONPOBOXAATHCS HE
TONBKO BbICOKMM TOHYCOM, HO 1 PAAOM MOP®DONOrmyeckmnx n GyHKLUMOHAIbHbIX U3MEHe-
HUI. JleyeHne BTOPUYHOM raykOMbl BCETAA XMPYPrn4eckoe nian na3epHoe.

MoBbILLIEHWE BHYTPUMIA3HUYHOMO AABNEHNS MOXET ObITb TPAH3UTOPHbLIM, Ta0UIbHBIM
1 cTabusbHbiM. CTabusibHOE NMoBbILLEHME BHYTPUIIAa3HMYHOIO AaBEHUs, Yalle BO BTOPOI
MOJSIOBUHE XU3HWU, COMPOBOXAAKLEECH CHUKEHNEM 3PUTESbHBLIX QYHKLNA 1 NaToN0-
rMYECKUMU NBMEHEHNSMUN B OUCKE 3PUTENBHOINO HEPBA, Kak NPaBuI0, HOCUT Ha3BaHWe
rnaykomsbl (TEMHas, 3eneHas Boaa).

MepBuyHas rnaykoma, kak npaBuno, pa3BmBaeTCs B NOXUI0OM Bo3pacTe. B monogom
BO3pacTe NepBuYHas rnaykomMa, kak UCKto4eHne, NnpoTekaeT 6onee 3/10Kka4eCTBEHHO U
ObICcTpOo. 3aboneBaHne MoXeT ObITb OAHO-, HO YalLle ABYCTOPOHHUM.

B ocHOBHOM, pasnuyaloT gse nartonornyeckne GopmMbl MEPBUYHON MNayKOMbl: 3a-
KPbITOYroJfibHasi, 0TKpbITOyrbHas. CMeLlaHHas rnaykoma He BnsieTcs 0co60oi popmoit.
[MaToreHes OTKPbITOYrO/IbHOM rNayKOMbl CBA3aH C HapPYyLUEHMEM HOPMasibHOM QYHKLMN
OPEHAXHOW CUCTEMBI 11232, MO KOTOPbIM OCYLLECTBASETCS OTTOK XMAKOCTU 13 rnasa.
BaxkHyt0 posib B NaTOreHes3e OTKPbITOYrosibHOM FaykOMbl UrpaeT Takke QYHKLMOHASbHbIN
On0oK LWnemMMoBa kaHana. Takoe COCTOSIHME Ha3blBAETCS HAPY>KHbIM MW MHTPAacKepasb-
HbIM BJIOKOM, B OT/IYKME OT BHYTPEHHEr0 6/10Ka, KOTOPbI GbiBaeT MPU 3aKPbITOYrOSIbHOM

rnaykome. B pesynsrare yacTuyHom 6nokabl LLNeEMMOBA kaHana YMeHbLUaeTcd naowanb
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dYHKUMOHMpPYIOLLEro TpabekynspHOro anmnaparta, YBEIMYNBAETCA COMPOTUBIIEHME OT-
TOKY XWOKOCTM U3 rnasa 1 NoBbILLAETCs BHYTPUIMa3Hoe aaBneHne. B 6nokMpoBaHHbIX
ydacTKax LLefoCTb SHAOTENNSA HaPYLLAETCs, Bbl3blBas AereHepaLmio TKaH B 3TON 30He,
obpazoBaHue craek 1 3apaLleHue WIeMMOoBa kaHana. bnokaaa cvHyca BO3HUKAET TOJIbKO
B aHAaTOMMYECKN NMPeapacnosioXeHHbIX rnasax. B HekoTopkIx crnyvyasx 3abonesaHme Ha-
YNHAETCS C rMnepcekpeLmn BOASIHNCTOM BNarn. bonbHbIe XanytTcs Ha HyBCTBO MNOJSIHOTHI
B rnasy, rofloBHyto 00Jb, 3aTyMaHVBaHNE 3PEHUS U NOSIBIEHME PafyXHbIX KPYroB npu
B3I/I94€e Ha CBET.

[MaBHbIM 3BEHOM B NATOreHe3e 3aKpbITOYrOJIbHOM NEPBUYHOM rMayKOMbl SBASETCS
6nokaga yrna nepenHein KaMmepbl KOPHEM pafy>XXHoM 060J104KKN, KOTOpas BO3HUKAET B
pesynsrate GYyHKLMOHAIbHOrO 6/10Ka 3padvka. ATO CBA3AHO C OTHOCUTESIbHO MIOTHbLIM
npunexaHMeM xpycTanumka K pagyxKke BCleACTBME TakKnX aHAaTOMUYECKMX OCOOEHHOCTEN
rnasa, Kak KpynHbli XpycTanuk, Mefikas nepegHsas kamepa, y3Knin 3paqok y NoXusbixX
nogen. NMpu aToM HapyluaeTcsl OTTOK XMOKOCTU U3 3aHeN KaMepbl B NEPEHIO, YTO
MPUBOANT K MOBLILLEHUIO BHYTPUMNIA3HNUYHOIO AaBNEHNS B 3aHEN KaMepe, BblaaBnnsa-
HUIO PafyXKy Bnepén («6ombax» pany>ku) 1 3akpbITUIO Pafy>XHO-POrOBUYHOIO yria.

BonbHble xanyoTcsa Ha pe3kue 60nu B rnasy 1 rosioBe. CHMXaAeTCs 0CcTpoTa 3peHns
BMOTh A0 cnenoTbl. OTMeYaeTcs 3aCTONHAsA MHBEKLNSA U OTEK POrOBULLbI, PACLUMPEHME
3payka, OTeK 1 rmnepemMmns pagyxkm. Pe3ko noBbILLAEeTCS BHYTPUINA3HOE OaBEHNEe
(rnas TBepablil, Kak KaMeHb). Hepeako OTKPbITbIN MPUCTYI rMayKoMbl CONPOBOXAAETCS
TOLIHOTOM 1 pBOTON. MIHOrga 6onn nppaammpytoT B 061acTb cepaua, 4To NpuBOAMUT K
[NarHoCTMYeckuUM oLwmbkam.

OCHOBHbIMY KIIMHWYECKMMUW CUHOPOMaMU rayKOMbl SBASIIOTCS FTMNEPTEH3NBHbIN,

Muapmasa (Cy>keHus 3padka), OTe4HbI, 601eBON.

JleyeHue

JleyeHve NepBUYHOI raykoMbl HANpaB/ieHO Ha yNy4dlleHne KpoBoobpaLLeHus 1 06-
MEHHbIX MPOLLECCOB B TKaHsAX rnasa. Hapsiay ¢ AMeToi 1 pexmmMoM, Bpadu NpUMEHsItoT npe-
VIMYLLIECTBEHHO M'MMNOTEH3VBHbIE CPEACTBA, CPEACTBA, CyXXMBaOLLME 3pa40K — MUOTUKN
(XONMHOMUMETUKM 1 aHTUXONIMHACTEPa3Hble NpenapaTsl, 9bdeKTUBHbI Takue cpeacTaa
kak 0,5-2,0%-pacTtBOp agpeHanvHa rugpoxnopuaa. OQHOBPEMEHHO MPUMEHSAIOTCS
CpeAcTBa, YMeHbLUAOWME CKOPOCTb 06pa3oBaHns BOASHUCTON BRarv — MHrMGUTopbI
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KkapboaHrnapassl (ouakapo, rmnoTruasua). HazHavaTcsa Takke OCMOTUYECKNe anype-
TUYECKNE CpeacTBa(MOYEBMHA,MAHHUTON) BHYTPb, BHYTPMBEHHO. B criyyae nporpeccu-
PYIOLLLETrO NAAEHUS 3PUTENbHBIX PYHKLMIA HEOOX0AMMO Ha3HavaTb COCYAOPaCLUMPSIOLLME
CpeacTBa, Nyylle Te, KOTOPblE HE CHUXAIOT apTepmanbHoe aasnexuve (Al), Hanpumep,
HO-WWNa, ranuaop. NpuMeHeHre nNpu rnaykoMe CPeacTB, CHmkawowmx Al, onpaBaaHo
JNLWb Y NNLL, CKIIOHHBIX K FUMEPTOHNYECKUM Kpn3aMm. B ocTanbHbIx cnyydasax Beicokoe Af
npu rnaykoMe npeanoyTuTeibHee HA3KOro: 3puUTesibHble PYHKLNM Kak Obl MO, 3aLMTON
[0CTaTO4YHOro ypoBHs ALl oka3blBalOTCS YyCTOMUMBEE K I'YOUTESIbHOMY OENCTBMIO MOBbI-
LIEHHOro odpTanbMOTOHYCca. [ANs rnaykoMbl TUMUYHbI ANCTPOPUHECKNE NBMEHEHUS B
pasnnYHbIX TKaHsX rnasa, ocobeHHO B ANCKE 3pUTENIbHOrO HepBa. PasBuTtne aTux ms-
MEHEHU MOXeT ObITb 3a4epPXXaHO C MOMOLLbIO COCYA0PACLUMPSIOLLMX MEeANKAMEHTOB
1 CPEACTB, yNyyLlialoLwmx oGMeHHbIE NPoLECCh B rnasy. 113 cocynopacilumpsiowmx npe-
napaToB MOXHO Ha3Ha4YUTb HUKOTMHOBYIO KMCNOTY BHYTPb (Mo 0,05-0,1 r 3 pa3a B AeHb).
Ins cTuMynsumm 06MeHHbIX NPOLECCOB MCMOJb3YIOT MI0TAMUHOBYIO KUCOTY, TKAHEBYIO
Tepanuio, BUTaMMHOTepanuio, npenapartbl aAeHO3UHTPUPOCHOPHOM KMCNOTbl, aHabo-

nn4vyeckme ropMoHbl, OKCureHoTepanutio.

MpumeHsaoT nasepoTtepanuio annapatom «[JTASHUK» B cnenytoLmx pexmmax neyeHus:

Kypc neuvenuvsa — 1 neHb — pexunm «JleyeHue 1» — 1 pas B Te4yeHne gHg [MoBTOPHBIN KYpC
10 npouenyp 2 neHb — pexxnm «JleyeHue 1» — 1 pas B Te4eHne gHsa no Heo6x0AMMOCTH
3 AeHb — pexunm «JleyeHue 2» — 1 pas B TeYeHune OHs yepes 2 Hepenun
4 neHb — pexum «JleyeHue 2» — 1 pa3 B Te4eHne aHsa

5 neHb — pexum «JleueHue 3» — 1 pas B Te4eHve OHs
6 neHb — pexum «JledeHue 3» — 1 pa3 B Te4eHne gHsa
7 neHb — pexunm «JleyeHue 4» — 1 pa3 B Te4eHune OHg
8 neHb — pexxum «JledeHue 4» — 1 pa3 B Te4eHne gHsa
9 neHb — pexunm «JleyeHue 5» — 1 pas B TeYeHune gHsa
10 peHb — pexxum «JleueHue 5» — 1 pas B Te4eHne gHs

Oxupgaemblii pe3ysibTaT: yMeHblLeHne, CHe3HOBEHNEe B0JIeBbIX OLLYLLIEHUI, TAXe-
CTW, CNe30TevyeHnsa B rnagy, HopmMannsaums 3puTesbHbIN PACCTPONCTB.

KaTapakra

M3ameHeHne cocTaBa BHyTpMFﬂaC—}HOI?I XKNAKOCTU B CNy4adax MNPOHMKHOBEHUA B HEE Ka-

KMX-NINOO HEOBbIYHbIX VHIFPEOVEHTOB UV NPU HEAOCTATKE B HEN HeoOX0ANMbIX BELLECTB,
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cTapeHuve, BeayT K HapyLleHUto 0OMeHa B KiieTkax anuTenns U BOJIOKHaX XpycTanvka.
Ha nio6oe HapylleHe obMeHa B KneTkax anuTennst XpycTaJMKoBbIe BOJTIOKHA OTBEYaloT
OOHOTUMHOM peakumeit — OHK HabyxatoT, MyTHEeIOT 1 pacnagatoTcs.

MNMomyTHEHWE 1 pacnag, XpyCTannMKoBbIX BOJIOKOH MOIYT NMPOU30ATY 1 OT MexaHu4ye-
CKOro NOBPEXAEHWNS KarncyJibl XpyCcTanvka, OT BO3AENCTBMS Ha XPYCTalIMK TEPMUYECKINX
areHToB, JIYYUCTOM 3Heprum 1 T. 4. HenpospayHbiM MOXET CTaTb HE TOJIbKO BELLECTBO
XpycTanuka, Ho 1 ero karncyna.

Bcskoe NOMyTHEHME XpycTanuka Unmv ero Kkancysbl HasblBaeTcs kaTapakToi. Cnoso
«KaTapakTa» 03Ha4yaeT «BoJoNaz», YHTO CBA3aHO CO CTapbiM NPeACcTaBleHNEM O MOMYT-
HEeHUN XpycTanuka, kak 0 MyTHOW Cepoii nieHke, Hanogobue Boaonaaa CrnyckaroLencs
CBEPXY BHU3, MEXAY XPYCTaNMKOM U PaLy>XHOM 000N04KOMA.

CyMNTOMbI MOMYTHEHUS XpyCTasiMka OCHOBbLIBAOTCS Ha PacCTPOMCTBE 3PEHMUS U
BECbMA PassiMyHbl B 3aBUCUMOCTU OT UHTEHCUBHOCTU U MECTa PaCrosIOXEHUsI MOMYT-
HeHusi. HeGonblume no pasamepam n MHTEHCMBHOCTM NMOMYTHEHUSI XpycTannka MOryT He
BNIMATb HA QYHKLMIO 3PEHNS, U YENOBEK X HE 3aMEYaEeT, aXe eC/M OHM pacnoiarailoTcs
B o6nactu 3pauyka. lNMpu 6onee 3Ha4MTENIBHOM MOMYTHEHWM XPYCTanmka, 0CO6EHHO ecnn
OHO PacMoIOXEHO LIEHTPaNIbHO, OCTPOTA 3PEHUS CHUXAETCS B 6ONbLUEN U MEHbLUENR
ctenenun. Mpu NosIHOM NOMYTHEHMM XpycTasnvka hOpMEHHOE NpeaMeTHOE 3PeHME NOJTHO-
CTblO YTPAYMBAETCS, HO COXPaHSAETCH CMOCOOBHOCTb OLLYLLIATh CBET — CBETOOLLYLLIEHNE.

BonbHOI C NOMHLIM MOMYTHEHMEM XPYyCTannka MoXeT CBOOOLHO U NPaBUbHO J10-
Kann3oBaTb MECTOHAXOXAEHME UCTOYHMKA CBETA — JlaMrbl, CBEYU, YTO YKa3blBaeT Ha
COXPaHHOCTb 3pUTENIbHO—HEPBHOIO annapara 1 ero yHkumn. MpenaTcTBrem xe ons
NpPeaMeTHOro 3peHNs ABASETCS NWLLIb MyTHOCTb XpyCTasvKa.

Mpv NONHOM NOMYTHEHWUN XpyCTanuka 1 HopMasnbHO GYHKLMOHMPYIOLLEM 3PUTENBHO-
HEPBHOM arnapaTe COXPaHAETCH HE TOJIbKO CBETOOLLYLLIEHVE, HO U LIBETOOLLYLIEHNE,
4YTO yKa3blBaeT Ha COXPAHHOCTb YHKLMN XenToro nsaTHa. COXpaHHOCTb NPaBUIbHOO
CBETO- U LIBETOOLLYLLEHVS UMEET 3HA4YEHMe AJ19 PELLEHMS BONPOCa O LieN1ecoobpa3HoCTH
onepaumn yaaneHus MyTHOro xpyctanuka. Ecnv 6051bHOM kaTapakToi He OLLyLLLaeT cBeTa
WJIN HE MOXET TOYHO ero JIoKanIn30BaThk, 3TO YKa3bIBAET HA NATONOMMYECKMNE USMEHEHMS
B 3pUTENIbHO-HEPBHOM annapaTte (Hanpumep, Ha aTtpoduio 3puTesnibHOro Hepea). Onepa-
LUMs yaaneHus katapakTbl NPy OTCYTCTBMM CBETOOLLYLEHUS 6ecnepcnekTnBHa, Tak kak
3pEHME Nocne Hee He MOJIXET OblTb BOCCTAHOBNEHO. ECnu ke 60NbHOI OLLYLLIAET CBET,
HO HenpaBW/IbHO €ro JIOKaNu3yeT, ornepauuns MOXeT OblTb NPOM3BeaeHa.
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MoMMUMO NOHMXEHNS 3pEHUs, BOJIbHbIE C HAYMHAOLLMMCS NMOMYTHEHUEM XpyCTanmka
HepenaKo XanyloTcsl Ha MOHOKYJISIPHYIO MOJIMOMNKIO, KOrAa BMECTO OAHOM NaMmbl Ui CBEYM
60NbHO BUAUT MHOXECTBO UX. DTO 3aBUCUT OT PasHULLbI NPEIOMIIEHNS B NPO3PaYHbIX 1
MYTHEIOLLMX HaCTsX XpycTanmka.

Mpw HayMHaloLLEeica KaTapakTe XxapakTepHbIM ABSETCS Takxke pasBuTne 6amns3opy-
KOCTM cnaboi cTeneHn B copa3MmepHOM rmagy. MNoxunble noan, KOTopbIe PaHEE XOPOLLO
BUIENN BOANb, a AN 61131 NoSIb30Ba/IMCh O4KaMM, 3aMEYal0T, YTO OHU CTasIn XyXe BU-
OeTb BAasb, a Yitatb MoryT 6e3 oukoB. [osBneHre 611M30pyKOCTM ToXe 0BYCNIOBIEHO
ycuneHnem rnokasaTens npesoMIeHns MyTHEIOLLIEro XpycTanuka.

CnepyeT o6paliatb BHUMaHVE Ha BO3MOXHOCTb HaIMuMsa Hapsiay C HauyMHalowencs

KaTapakTor OAHOBPEMEHHO U MayKOMbl.

JleyeHune

Hapsioy ¢ XvMpypryeckum fiedeHnemM KatapakThbl, AJ1s ee NpodunakTuki 1 Ie4eHus

Ha caMOM paHHEM 3Tane McnoJsib3yeTcd iadepoTepannd.

MpumeHsoT nasepoTtepanuio annapatom «[JTASHUK» B cneaytoLmx pexmmax 1eyeHus:

Kypc nevenus — 1 neHb — pexum «JledeHue 3» — 1 pas B Te4eHne gHsa [MoBTOPHBIN KypC

10 npouenyp 2 neHb — pexum «JledeHue 3» — 1 pas B Te4eHne gHsa no Heo6xoAMMOCTHU
3 oeHb — pexum «JleyeHue 1» — 1 pas B Te4eHne gHsa yepes 2 Hegenu
4 neHb — pexum «JleyeHme 1» — 1 pas B Te4eHne gHA
5 neHb — pexum «JledeHue 3» — 1 pas B Te4eHne gHs
6 neHb — pexum «JleueHue 3» — 1 pas B Te4eHne OHS
7 neHb — pexum «JleyeHume 1» — 1 pas B Te4eHne gHA
8 neHb — pexum «JleueHue 1» — 1 pas B TeyeHne gHsa
9 neHb — pexxm «JledeHue 3» — 1 pa3 B Te4eHne gHsa

10 peHb — pexunm «JleyeHue 3» — 1 pas B Te4eHUe OHS

Oxxugaemblvi pe3ynbTaTt: 3aMeJIEHVE NPOrpPeccnpoBaHns 3abonesaHus, ynyJile-

HWe 3peHna.

MoBpexaeHus opraHa 3peHus

TpaBMbl OPraHOB 3PEHUA MOXHO PasaefinTb Ha NPOMbILLIEHHbIE, CEeTbCKOX0-
39MCTBEHHblE, ObITOBbIE N AeTckue. s KaX[aoro Buaa TPaBM CYLLECTBYIOT NMpucyLume
emMy 0coO6eHHOCTU. MPOMBbILLNIEHHbIE TPaBMbl — 3TO, Kak NpaBusio, NOBPeXaeHUs rnas
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ocKoJikaMu MeTanna, CTpyxkoii. CenbCKOX03AMCTBEHHbIE TPaBMbl — yap POroM Ko-
POBbI, 3axN1ecTblBaHNE KHYTOM, yAap KoBOM neTyxa. PasHoo6pasHbl Mo xapaktepy u
ObITOBbIE TPABMbI: MPOKOJ rNa3a Urofikoi, HOXOM, HOXHMLLAMU, CTEeKJIOM, nasnkon. B
LLIKOIaX BO3MOXHbI TPaBMbl BO BPEMS NPOBEAEHNS YPOKOB Tpyaa. Boesble TpaBMbI rnasa
B COBPEMEHHbIX BOMHAX XapakTepU3YITCS 3HAYMTENbHLIMU MOBPEXAEHUSMN Nasa C
BHEOPEHNEM MHOXECTBEHHbIX OCKOIKOB, 0COBGEHHO MUHHBIX.

YuntbiBasgs MHOroobpasune TpaeM, UX TPYOHO YOXUTb B PAMKX KnacCudukaumii.
BbloensioT TpaBMbl rasHuLbl, NPUAATKOB rasda u rmasHoro siénoka. TpaBmbl AeNSAT Ha
TEPMUYECKNE, MEXAHNYECKNE, XUMUYECKME, TYYNCTOM 3HEPrneit, BUOPaLMOHHbIE U T.A.
MexaHnyeckme MOXHO NoAPa3aAeNUTb HA TyMble TPABMbI M PAHEHNS, NOCNeAHME ObiBaOT
NPOHMKaoLWMe 1 HenpoHuKaloLme. 1o cTeneHn nopaxeHns TpaBMbl MOXHO pasfennTb
Ha nerkue, cpeaHue n Taxensle. OQHaKo He cneayeT 3abbiBaTh, YTO NPU CPaBHUTENBHO
Nerkux TpaBMax, 0CoO6eHHO MPOHMKAIOLLMX, TEYEHNE PAHEBOIO NMPOLLECCa B rNasy MOXeT
0Ka3aTbCsl TSXESbIM.

CxooHble NO KIIMHNYECKOM KapTUHE HAPYLLEHWST MOTyT BO3HMKATb NPy BO3AENCTBUMN
Ha rna3 pasHoMoAasbHbIX HaKTOPOB, KOTOPbIE Bbi3bIBAIOT HEKPO3 TKaHEel BOKPYr He-
KPOTUYECKUX Y4ACTKOB 30HbI ANCTPODUN, N OANTENbHOE, BANOTEKYLLEE BOCNaneHne
oKpyXawuwux TkaHe. BonbHble xanylTcs Ha CcBeTOO0S3Hb, CNE30TeYEHNE, OTEK BEK,
Hann4me 6011, KPOBOM3NUSIHNE B rMag, bnedapocnasm.

OCHOBHbIMU KIIMHUYECKMMW CUHOPOMAaMU Npu TpaBMaTU4ECKOM MNOBPEXAeHUN
rnasa siBAg9i0TCH CUHAPOM HapyLleHUs LeNIOCTHOCTN TKaHen rnasa, MeCcTHbIX Bocna-
NINTENbHbIX ABIEHUI 1 6GONEBOA.

JleyeHune

JleveHre npoHmnKaloLWMX TPABM M NOCE0NEPALNOHHBIX OCIOXHEHWUI, 3aBUCUT OT Xa-
pakTepa noBpexaeHnn. MNpu TAXKENbLIX KOHTY3MOHHbIX UBMEHEHMSIX B IT1a3Y (OTEK ceTyaTku,
reModTanbM) Ha3dHa4yalT MOCTENbHbIN pexuM. Mpu npucoegnHeHN NHPEKLMN MECTHO
NPUMEHSIIOT KOMTMJIEKC aHTMHaKTepuasbHbIX CPEACTB (aHTUONOTUKK, cynbdaHnnamma-
Hble NpenapaTtbl), NPOTUBOBOCMANIUTENbHbLIX (AMUOOMUPUH, MEHTOKCUI,NMUPOreHan),
rMMNOCEHCUOUNNINPYIOWNX N OE3UHTOKCUKALMOHHBIX(KaNbLMS XN0pUL, AMMenpon),
HenpoTpoduryeckmx(anbasosn, HOBOKaMH) U BUTAMUHHbIX npenapaToB. HeobxoamMmo
BHYTPVBEHHOE BBEAEHME aHTMONOTUKOB LUMPOKOrO CNekTpa AeNCTBUSA (IMHKOMULMH,
LenopuH). Kpome T10ro, MECTHO HasHavaloT muapuartndeckmne cpenctea (1%-pacTeop
romaTtponuHa, 0,1-0,25%-pacTBOp cKkOnonamunHa).
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MpumeHsoT nazepoTtepanuio annapatom «[JTASHUK» B cnenytoLmx pexmmax 1eyeHus:

Kypc nevenus — 1 neHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHs [MOBTOPHBIN KYypC
10 npouenyp 2 neHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHs no HeobxoaAnMMOoCTH
3 oeHb — pexMm «JledeHue 4» — 1 pa3 B Te4eHne gHsa yepes 2 Hegenu
4 neHb — pexum «JleyeHme 4» — 1 pas B TE4EHNE OHA
5 neHb — pexum «JledeHue 2» — 1 pas B Te4eHne gHsa
6 neHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHsa
7 neHb — pexnm «JleyeHue 4» — 1 pas B Te4yeHune aHs
8 neHb — pexuMm «JledeHue 4» — 1 pa3 B Te4eHne gHs
9 neHb — pexum «JledeHue 2» — 1 pa3 B Te4eHne gHsa
10 geHb — pexunm «JleyeHue 2» — 1 pas B TeYEHNE OHS
AmMOGnnonusa

AmOnuonusa (o1 rped. amblyos — cnenoe v opia — 3peHNE) — CHUXEHNE 3peHus], Ha-

pyLLEHME KOHTPACTHOW YyBCTBUTEIbHOCTU M aKKOMOAaLUuM OgHOro (pexe 060oux) rmasa

Nnpu OTCYTCTBUN KaKUX-11MB0 NaToNorM4ecknux UsMeHeHuin opraHa 3peHust.

JleyeHune

Llenb nevyeHus — BbipaboTka HOPManbHOr0 GMHOKYSIPHOMO 3peHust. JleyeHne opraHu-

Yeckon aMbANOMMN BbIMOTHAOT BbICOKOMHTEHCUBHBIMU nasepHbIMU N Xpyprm4eCcknmMmm

TEXHOJIOTNAMMN.

Cuctema KOHCepBaTUBHbLIX METOO0B, HANPaB/IEHHbIX HA TMKBUOALNIO amobnuonun n

BOCCTaHOBJIEHNE OCTPOThI 3pEHNA, COCTaBNAET npeamMeT naeonTu4ecKomn Tepanuu.

B Hee BXoOaT MeTop, BbIK/IKOYEHUSA OOHOIO M3 a3 (Yalle syyuwero), cneymanbHbie

KOMMbIOTEPHbIE MPOrpaMMbl, BULEOKOMMbIOTEPHbIE KOMMJIEKCHI C 06paTHOM 61ono-
rnyeckom ceasbio (AMBJIMOKOP).
MpumeHsoT nasepoTtepanuio annapatom «[JTASHUK» B cnenytoLmx pexmmax 1eyeHus:

Kypc nevenns —
10 npoueayp

1 neHb — pexunm «JleueHue 1» — 1 pas B Te4yeHune gHs
2 neHb — pexnm «JleyeHue 1» — 1 pas B Te4eHue aHs
3 oeHb — pexuMm «JledeHue 2» — 1 pa3 B Te4eHne gHsa
4 neHb — pexum «JleyeHme 2» — 1 pas B TE4EHNE OHA
5 neHb — pexunm «JleyeHue 3» — 1 pas B Te4eHune gHs
6 neHb — pexum «JleueHue 3» — 1 pas B Te4eHne OHS
7 neHb — pexnm «JleyeHue 4» — 1 pas B Te4yeHune aHs
8 neHb — pexnm «JleyeHue 4» — 1 pa3 B Te4eHune OHs
9 neHb — pexnm «JleyeHue 5» — 1 pas B Te4eHne gHs
10 peHb — pexunm «JleyeHue 5» — 1 pas B Te4eHune gHs

[MOBTOPHBIN KypC
no Heo6x0AMMOCTH
yepes 2 Hepenun
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NMPOPUNAKTUKA

MpodunakTuka yromnaeHusa 3puTesibHOro aHaamaartopa

NasepoTepanuto ocylecTenaoT annapaTtom «[IJTASHUK» B pexxnumax npopunakTnkm:

Kypc nevenus 1 oeHb — pexnm «MpodpunakTuka 1» — 1 pa3 B TedeHre aHA | NOBTOPHbLIN KypC

— 10 npouenyp | 2 oeHb — pexum «Mpodunaktrka 1» — 1 pas B TeueHne gHa | N0 HE0OX0ANMOCTH
3 meHb — pexum «MpodunakTuka 2» — 1 pa3 B Te4eHne gHS | Yepes 2 Hepenn
4 peHb — pexnm «MpodunakTuka 2» — 1 pa3 B TeHEHME OHS
5 peHb — pexxum «Mpodpunaktuka 3» — 1 pas B TeUeHue gHs
6 neHb — pexxum «Mpodgunakruka 3» — 1 pa3 B Te4eHNE OHN
7 beHb — pexnm «MpodpunakTuka 4» — 1 pa3 B Te4eHne OHSA
8 neHb — pexxum «MpodpunaktTuka 4» — 1 pas B TeHEHNE OHA
9 neHb — pexxnm «MpodunakTuka 5» — 1 pas B Te4eHNe oHS

10 peHb — pexnm «MpodunakTuka 5» — 1 pa3 B Te4eHNe gHa

OxxupaemMblii pe3ynbTart: yny4lleHne paboTocnocoOHOCTN, OTCYTCTBUE ObICTPOro

YTOMEHUS 3PEHMS.

MpodunakTuka opraHa 3peHUs Npu HanPsXKeHHbIX gaﬁoTax,

BT. 4. HA KOMMNbIOTEPE

Nazepotepanuio ocyulecTteasioT annapatom «[TTASHUK» B pexrnmax npodunakTmkm:

Kypc neveHuns | 1 peHb — pexum «Mpodunaktuka 1» — 1 pa3 B TeyeHne gHs | [OBTOPHbIN Kypec

— 10 npoueayp | 2 oeHb — pexum «Mpodunaktuka 1» — 1 pas B TeueHne gHa | No He0BXO0ANMOCTH
3 aeHb — pexxnum «Mpodpunaktuka 2» — 1 pa3 B Te4eHe OHS | Yepes 2 Hegenum
4 neHb - pexxum «MpodunakTuka 2» — 1 pa3 B Te4EHNE OHS
5 neHb — pexxum «Mpodpunaktuka 3» — 1 pas B TeHeHNEe oHS
6 neHb — pexum «MpodunakTuka 3» — 1 pa3 B Te4eHNe JHSA
7 peHb — pexum «MpodunakTuka 4» — 1 pa3 B Te4eHNE OHSA
8 neHb — pexum «MpodunakTuka 4» — 1 pa3 B Te4EHNE OHA
9 neHb — pexxnm «MpodpunaktTuka 5» — 1 pas B TeHeHNe gHS

10 neHb — pexum «MpodpunakTuka 5» — 1 pas B Te4eHne OHS

OxugaeMsivi pe3ynbraTt: ANNTENbHOE OTCYTCTBUE YTOMIIEHUS NMPY HANPSXKEHHON
paboTe, B TOM YnCne Ha KOMMblOTePe, ObICTPOE BOCCTAHOBEHNE OpraHa 3peHns no-

Clie Harpysku.
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nQngI/IHaKTMKa cnasma akkomoaaLuvuv y nalumMeHToB C Muonuvemn

JNasepoTtepanuio ocywecTtenaoT annapatom «[JTASHUK» B pexxnmax npodunakTnkim:

Kypc neuyenus 1 neHb — pexxum «MpodpunakTuka 1» — 1 pas B TedeHve gHA | MOBTOPHBIN KypC

— 10 npouenyp | 2 aeHb — pexum «MpodunakTuka 1» — 1 pas B Te4eHNe OHS | MO HEOOXOAUMOCTH
3 neHb — pexum «MpodpunakTmka 2» — 1 pa3 B Te4eHMe OHS | Yepes 2 Hepenn
4 neHb — pexum «MpodunakTuka 2» — 1 pa3 B Te4eHne OHs
5 peHb — pexum «MpodunakTuka 3» — 1 pa3 B Te4eHne gHs
6 nexb — pexxum «MpodpunaktTuka 3» — 1 pa3 B Te4eHNe LHS
7 neHb — pexum «MpodunakTuka 4» — 1 pa3 B Te4eHne gHg
8 neHb — pexxum «MpodunakrTuka 4» — 1 pa3 B Te4EHNE OHS
9 neHb — pexum «MpodunakTuka 5» — 1 pa3 B Te4eHne gHS

10 peHb — pexxum «Mpodpunaktuka 5» — 1 pa3 B Te4eHNe aHS

Oxunpgaemblii pe3ynbTart. yMeHblUlEHNE pUCKa pa3BuUTNA cna3mMma akkomogauumu,

ynyyweHne paboTocnocoBHOCTN Y GOSbHBIX C MUOMUEN, YIyHLLIEHNE 3PEHUS.

MpodunnakTuka cnazma akkoMoaaLumu y naLmMeHToB
C runepmeTponuvemn

JNasepoTepanuio ocywecTenaoT annapaTtom «[JTABHUK» B pexnmax npodunakTrkm:

Kypc neuvenus 1 oeHb — pexum «MpodpunaktTuka 1» — 1 pas B TeveHre gHA | MOBTOPHBIN KypC

— 10 npouenyp | 2 neHb — pexum «Mpodpunaktuka 1» — 1 pa3 B Te4eHne AHS | N0 HEOOXOANMOCTH
3 neHb — pexxum «MpodunakrTuka 2» — 1 pa3 B Te4EHNE OHSA |4epes 2 Hepgenn
4 peHb — pexxum «MpodunakTuka 2» — 1 pas B Te4eHne OHSA
5 peHb — pexxum «Mpodpunaktuka 3» — 1 pa3 B Te4eHNe AHS
6 peHb — pexum «MpodunakTuka 3» — 1 pa3 B Te4eHNe gHs
7 neHb — pexum «MpodpunakTuka 4» — 1 pa3 B Te4eHne oHs
8 neHb — pexxum «MpodunaktTuka 4» — 1 pa3 B Te4eHNe oHS
9 peHb — pexxum «MpodunakrTuka 5» — 1 pa3 B Te4eHNE OHS

10 peHb — pexum «MpodpunakTuka 5» — 1 pa3 B Te4eHNe OHS

Oxugaemsbivi pe3ysbTaT: yMeHblUEHNE pUcka pasBUTUS cna3ma akkomMoaauumu,
ynydweHne paboTocrnocobHOCTU Y BOJbHbBIX C rnepMeTponmeit, 6bICTpoe BOCCTaHOB-

JIeHVEe opraHa 3peHunst NMocsie Harpysku.

MpodunakTuka 4NUTENIbHOrO 3PUTEJIbHOIO HaNPSHXKEeHUs

JNasepoTepanuio ocyliecTenaoT annapaTtom «[JTABHUK» B pexnmax npopunakTukim:
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Kypc nevenus
- 10 npouenyp

1 oeHb — pexum «MpodpunakTuka 1» — 1 pa3 B Te4eHne AHS
2 peHb - pexxum «Mpodunaktuka 1» — 1 pa3 B TeUeHue gHs
3 neHb — pexum «MpodunakTuka 2» — 1 pa3 B Te4eHne gHs
4 neHb — pexum «MpodunakTuka 2» — 1 pa3 B Te4HeHNE OHA
5 neHb — pexxnm «MpodunaktTuka 3» — 1 pa3 B Te4eHNE oHS
6 neHb — pexxum «MpodunakTuka 3» — 1 pa3 B TeYEHNE OHS
7 beHb — pexnm «MpodpunakTuka 4» — 1 pas3 B Te4eHME OHS
8 neHb — pexxnm «MpodpunaktTuka 4» — 1 pas B TeHeHMe AHS
9 neHb — pexum «MpodunakTuka 5» — 1 pa3 B Te4eHne gHs
10 peHb — pexxnm «MpodunakTuka 5» — 1 pas B TeHeHe oHa

[MOBTOpPHBIN KypC
no Heo6xoaAMMOCTH
yepes 2 Hepenn

Oxupaemblii pe3ysbTaT. OTCYTCTBME ObICTPOM YTOMASEMOCTU NPU AANTENBHOM

3PUTESILHOM HaNPSXXeHUN, ynydLueHne paboTocnocobHOCTU, BbICTPOE BOCCTAHOBIEHNE

opraHa 3peHus Nnocse Harpysku.
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