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INPEJUCJIOBHE

Jns Bu3yanbHoro HabmojeHus moObix 0ObekToB Tpeby-
ercs ajgekBaTHoe ocBelleHne. Tem He MeHee, W3OBITOUHOE
OCBEllEHHE MOXKET OTPHUATENBHO MOBIMATH Ha 3PUTENBHOE
BOCIHpUATHE OOBEKTA M OKasaTbes HedddexTBHEIM. B aBua-
UMM, JIETYMK MOKET CTAIKMBATBHCA € YPE3IMEPHBIM YPOBHEM
OCBELIEHHOCTH, BBIMOJHAA MOJIET MPOTHB CONHLA HAM TpH
NPsMOM HabIOACHUH CIMITKOM SPKHX HUCTOYHUKOB HCKYCCT-
BEHHOTO OCBELIECHHSA, HanpHMep, npoxekTopo. M3obpereHue
Jasepa* (B 1957 r.) npvBENO K 3HAYUTENHHOMY YBEJIHYEHHUIO
KoJMYecTBa mpobiaeM B OONACTH aBUAalMH, CBA3aHHBIX C UC-
TOYHUKAMH CBETA BHICOKOH UHTEHCHBHOCTH.

Tepmun "nazep” ("laser") npencrasnser coboit ab6pesua-
Typy ciioB aHrnuiickoil ¢paser: "Light Awmplification by
Stimulated Ewmission of Radiation", uro o3Hauaer "ycunenue
CBETa B pe3y/ibTaTe BBIHY)KAECHHOro uanydeHus". Takas Tex-
HHKA TO3BOJIAET TONYYHTh JIy4 CBETa HACTOJIBKO BBICOKOI
MHTEHCHBHOCTH, YTO AAKE B Pe3ynbTaTe MIHOBEHHOIO BO3-
JeicTBUA ¢ paccTosHus Oonee 10 KM OH HaflONro MOPaKaeT
TKaHb YEJIOBEYECKOTO Teja M, B YaCTHOCTH, CETHATKy IJiasa.
flpy MeHblI€H MHTEHCHBHOCTH Na3epHbIH JIyd MOXKET Cephe3-
HO YXYILIKMTh 3PUTENIEHOE BOCIPUATHE, HE MPUYHHAA (pU3HUe-
ckoro ymep6a rinazam. OfHaKo, CylecTBYeT MHOTO TIPMMEPOB
NOJIE3HOT0 MPUMEHEHHS JIa3epHOU TEXHHKH, 2 HMEHHO, BBICO-
KOCKOPOCTHOE aBTOMAaTHYECKOE CYMTHIBAHME IUTPHXOBBIX KO-
JIOB, TIe4aTh (J1a3epHble NPUHTEPHI), CBapKa M pe3Ka METauIoB,
MUKPOXHPYPrus, BONOKOHHO-ONTUYECKHE CPEICTBA CBA3M,
My3blKasibHas 3BYKO3aIlMCh, THPOCKOIBI, CBETOBBIE AUCILIEH U
NOBCEMECTHO HCIOJIb3yeMbIE BO BCEM MHPE NMPH YTEHUU JieK-
Uit nasepuble YKasku. Jlazepbl acCOUMUPYIOTCS NPAKTHYECKH
CO BCEMH aCIeKTaMU COBPEMEHHOMN KU3HMU.

HecmoTps Ha TO, 4TO npofsiema 3aluThbl MUIOTOB OT
ApeHAMEPEHHOr0 WM CRy4aHHOr0 MOPaXEHUs JIa3epHBIM
Jly4OM HaxoAMTCi B IIOJIE MHTEPECOB CNELHANNCTOB BOCHHOM
MEOMLMHBI YK€ B TEUEHHE MHOFWX JIET, BpayH, CrELHaIN3U-
pyroliidecs B 06JacTH MPAKAAHCKON aBHALMM, CTAM YACIATh
Gonble BHUMAHUA ITO# NPobeMe TONLKO C NOSBIEHHEM CBE-
TOBBIX JA3€PHBIX UCIUIEEB, HUCIMOJIB3YEMbIX B pa3BJICKATE/b-
HbIX ¥ KOMMEPUECKHX LIEfISX, U, KAK CJIEJCTBHE, BbI3bIBAIOUIMX
cnydaiiHoe OCBEleHHE MPAXKAAHCKMX BO3AYIIHBIX CYNOB.

K 2001 r. yxe MHOrue MUIOTHl UCHBITANM Ha cebe Bpe-
MEHHYIO TMOTEPIO TPYAOCTOCOOHOCTH B pe3y/bTare CiydaiHo-
ro HopaxeHus Jia3epHbIM JlydoM. Beero B Mupe Ob110 3aperu-
crpupoBano 6osiee 600 MHLMAEHTOB TaKOro poja, GONbUIMH-
¢80 cooOuienuii npuuwio uz CoeaunexHsix LiTaTos (kpaTkoe
M3J10KEHUE IBYX Haubosiee 3HAUMTENbHBIX MHUIUAEHTOB IPH-
BeacHo B [naBe 4 Ha crp. 4-1). MoxkHo npexnonararb, 4To
OOJLIIMHCTBO [OMANAHUI fla3epHOro Jyda B TPaXKAAHCKOE
BO3AYIUHOE CYAHO OyleT clny4aiiHhiM, HO HEOOXOAUMO HMETh
B BHAY, YTO MOLUHBIC JIa3€PHBIC HATYy4aTENH C BBHICOKOH TO4Y-
HOCTHIO HABEAEHUA Ha LIENb B HACTOALIEE BPeMs MPEAnarator-
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ci K fpojaxe 1O CPaBHUTENLHO HM3KHUM LIEHaM, H IO3TOMY
BEPOATHOCTb HCHIONB30BAHUA TAKMX MPUOOPOB CO 3NTBIM YMBIC-
JIOM B OyIyILIeM HEJTb3s MTHOPUPOBATb.

Beuay Bo3pacraiollero pucka mis 6e30MacHOCTH HoJe-
TOB, BbI3bIBAEMOrO BCE GOJBIIUM PacHpOCTPAHEHHEM B MHUpE
Na3epHbIX u3nydarenelf Bokpyr aspomnoptoB, MKAO B 1999 r.
copMUPOBAIO HCCIIEIOBATENBCKYIO IPYNNY AN OLEHKHU puc-
Ka JIa3epHOTO MOPAKEHUS M OMNpeeleHHs HeoOX0IUMoCTH
pa3paboTKH HOBBIX CTAHAAPTOB MIIH PEKOMEHIYEMOMH NpaKTH-
k4 (SARPs).

Hccnenosarensckas rpynna Oblila COCTaBIEHa M3 3KC-
nepToB B 00nactd oQTaTLMONIOFMH M NPOQUIAKTHKH 3PEHHUA,
CBETOTEXHHMKH, (PM3MKH, NPOM3BOACTBA MOJIETOB, @ TAKKE Be-
OyIMX CHELUATUCTOB MO MpobieMaM aBHALHOHHOM MeauLiu-
Hbl. YacTh M3 3TUX 3KCIEPTOB Obl1a HOMHHUPOBAHA YETBIPbMSA
Joropapupatomumucs rocyaapcreamu: Kanamoif, Hunepnan-
namu, O6beauHeHHbIM KoposnectBoM W CoO€IMHEHHBIMU
[HraramMu, a gpyras 4vacte - AccoUHaUUed aBHALMOHHO-
KOCMHYeCKO MeIWLMHB u MexayHaponHoi denepanueit
accouualuuH JIMHEHHBIX THIIOTOB.

Ha nepeoM 3acenaHuy vcCiieA0OBATENLCKOM rpynnel ObUTH
Npe/ICTaBEHbl JOKYMEHTEI, CBHCTENLCTBYIOMHE O CEPhE3HOI
03a004eHHOCTY MHPOBOr0 COOOLIECTBA TEM, HTO JIa3ephl MO-
ryT CO3AaBaTh CYLIECTBEHHBIX W IMOCTONHHO BO3pacTaromuit
puck ang 6e30macHOCTH NMoneTos, U 4ro 6e3 aekcrenit MKAO
pa3paboTka HeOOXOHMMBIX MEXaHU3MOB KOHTPOJA B JIIOOOM
OTAEeNBHO B3ATOM JloroBapupaioiieMcs rocyaapcTae Obina 6ol
TIPOTHBOPEYMBOM, HEAOCTATOUHOM!, H, YTO XY»Xe BCEro, Heocy-
WECTBUMOH.

B Teuenne 1999 u 2000 rr, cekuus aBHALlHOHHOI MemM-
unHsl cekperapuata MKAO npu yvacTun HccienoBaTeNnbCKoi
rpynnsl pazpabortana SARPs no npo6sieMaM 1a3epHOro u3ny-
YeHUd, B HACTOAUICE BPEMs BiJIoUeHHbIe B [Tpunoxkenus 11 u
14 x KouBesuuu. OgHako, 3tu SARPs He aBisioTCs HE0OX0-
IUMBIM TIPAKTHYECKHMM PYKOBOJACTBOM J[UIS OCYILUECTBJIEHUS
COOTBETCTBYIOIMX MNpeanucanuii B [ocynapcrBax. ITostomy
HCClIe10BaTENbCKAd IPYIINa BbIHECTA PEKOMEHJALUIO O HAIM-
caHuu PykoBoJcTBa, koTopoe Obuto Ol cokycHpoBaHo Ha
MOCNEACTBUAX MEIULIHHCKOro, (U3HONOTHYECKOTO ¥ TCHXO-
JIOTUUECKOTO XapaKTepa y UJeHOB dKUMaxeH BO3OYIUHBIX CY-
JIOB, MOJBEPrIIUXCS BO3ASHCTBUIO JIA3EPHOTO U3NYUEHUS.

HHdopMaLMOHHbIE M HHCTPYKTHBHBIE MaTepuanbl, co-
Jepauecs B HACTOSALIEM PYKOBOACTBE, MpelHa3Ha4deHbl
HENOCPEACTBEHHO TEM, KTO MPHHHMAeT pPElieHUs Ha NpasH-
TENbCTBEHHOM YPOBHE, ONEpaTopam JIa3epHO TEXHUKH,

* TepmuH "nazep” He OrpaHUYHBACTCH CAHHCTBEHHBIM 3HAYCHH-
eM, cM. "TepMuHonoruyeckuii cnosaps”.



(iv) Pykosoocmeo no naseprbim usyuamenam 6 acnekme 6e30nacHoOCmu noNeMos

paboTHMKaM City’kObl YNpaBieHHA BO3ZYIUHBIM NBHXCHHEM,
IKUNaKaM BO3AYWIHBIX CYAOB, aBHALMOHHBIM BpauaM-
KOHCY/IbTaHTaM M o¢HLEpaM MeNULIMHCKOH CiykO0b1 KOMIIe-
TEHTHBIX OPraHOB BJIACTH, a TAKXKE BpauyaM-CHELHATNCTaM MO
KJIMHUYECKOH aBMAlMOHHON MeOulMHe, NpodeCcCHOHATBHBIM
Honesnam u npodunaktike 3adbonepanuil. Llensto HacToAIErO
PYKOBOJCTBA SBMAETCHA, C OJHOW CTOPOHBbI, CHU3UTH NOTPED-
HOCTh KOMIMETEHTHBIX OPTaHOB BAACTH B NPHMBIEYEHHH CIIE-
UMANUCTOR AN HHAMBHAYANBHBIX KOHCYNbTALMM, a ¢ APYroii -
YMEHBIUHTb HECOrNacOBaHHOCTh MexAy J[oroBapHBalolMMH-~
Csl FOCYJapcTBAMM NIPH NMPHHATHH HAMOHAIBHBIX Mpeanuca-
HUH.

B nononHenue K BbILIECKa3aHHOMY, HACTOALIEE PYKOBO-
JICTBO MOXET Cjy»KHTb BCIIOMOTaTe/IbHBIM MaTepuanoMm A
IKCIUTyaTaHTOB MpPU NMPOBEJEHNH 3aHATUH C JIETHBIMU JKHIIa-
’KaMH 1Mo BOMPOCaM BJIMAHHSA JIa3epHbIX U3mydaTteneii Ha Ge3o-
nacHocTb noneroB. Medopmaro, conepxaityrocsa B [ase 4

H, B YaCTHOCTH, KaCaroWYKCA MPEBECHTUBHBIX Meponpwn'nﬁ,
PCKOMEHIYETCS BK/IOYHTH B PYKOBOIACTBO UJIA JKCIUIyaTaH-
TOB.

Hacrosmee pykoBOOCTBO COOCPXHUT HHGOPMALHUIO U HH-
CTPYKTHBHBIE MaTepualibl, NPEJOCTABIICHHbIE HCCIEN0BATENb-
cKko#t rpynnoit. OT3bIBBI U 3aMeyaHHs OT [JOroBapHBalOLIMXCS
rocyAapcTB M OPYrHX 3aHHTEPECOBAHHBIX CTOPOH, HE BXOIA-
wux B UKAO, 6yayT npuHATEI ¢ 6/1aroJapHOCThIO.

Hanr nouroBeIii agpec:

The Secretary General

International Civil Aviation Organization
999 University Street

Montreal, Quebec H3C 5H7

Canada
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TEPMUHOJIOTHYECKHH CJIOBAPDH

IIpumeuanue. [Tpugedennvlii nujce nepeyeHb omnpeoene-
HUU MEPMUHOE OCHOBAH HA NPAZMAMUYECKOM NO0Xo0e K npo-
breme. Hoamomy @ cnosape GKAIOUEHBI MONLKO me mepMuHbi,
KOMOpble YHOMUNAIOMCS @ Hacmoswyem pykogoocmee. Cno-
8apb He npeOHA3HaueH 0Nl UCNONb30BAHUA 8 Kadecmee che-
YUATUZUPOBAHHO20 CN06APA NO 6CEll NA3ePHOU MEXHUKE 6 ye-
JIOM.

Hloznowienue. Tlepexon 3Hepruu U3NyUEHUS B APYTryI0 GopMy
3Hepruu (0OLIYHO B TEIUIOTY) BCJIEACTBHE B3aUMOACHCT-
BHS C MATEPHATIOM.

flpeoensno  Oonycmuman  UHMEHCUBHOCKIs — U3INYHEHURA
(ITAHH (AEL)). MakcumanpHast KONMYCTHMas MOIIHOCTh
WA IHEPTUA JYUYCUCITYCKAHUS, YCTAHOBJ/IEHHAA N1 KOH-
KPE€THOrO Knacca J1a3€poB.

Honycmumoe usnyuenue. ONTHYECKOE UNTYYEHHE, BO3AEHCT-
BHIO KOTOPOTO MOXHO IIOJIBEPraTh KOXy WM Ila3a 4yeJo-
Beka B OOLIYHOM NMpakTHKe.

AKmunuuHoe uznyvenue. DNEKTPOMATHUTHOE WU3NyuEHHE B
BUOMMON M ynbTpaduoneToBoi o0racTsix Chekrpa, Crno-
coOHoe BbI3BAThH (OTOXHMUUYECKHME H3MEHEHHUS.

Konmponsnas mouka aspoopoma (KTA). ObosHauenHOE
reorpauueckoe MECTONOJIOKEHHE A3POAPOMA.

Ocmamounoe uzodpadceriue. Hictpaxenue, coxpaHsomeecs
B 10JIC 3pEHHS NMOCIE BO3AEH T8 APKOro CBETA.

Ocnadnenue. YMEHbILIEHHE MOILHOCTH HIIH 3HEPTHH Na3epHO-
O Jlyya Mo Mepe ero NMpoXOKAECHHS Yepe3 MOroarmyo
WY PacceuBaloLLYIO Cpesy.

Cpeonsaa mouiHocmb., OOlIEE KOMMYECTBO IOINOLEHHOR
DHEPruU U3JyueHHs AeNEHHOE Ha BpeMs BO3IEHCTBUA H3-
JIy4EHHUS.

Peaxyusn nenpuamun. CMpIKaHUE BEK UMM IBHKEHHE TOJIOBBL,
4yTo6el M36€KaTh BO3XEHCTBHA BPEAHOTO BO3OYRHTENA
WIK ApKkoro ceera. B crangaprax no TexHuke Ge3onacHo-
CTH mpu pabore ¢ nazepHbLIMH NMPHOOpaMH BpPEMEHHOE
3HaYeHMe PEaKLUUM HenpusaTHs (BKIOYas BpeMs peduiek-
TOPHOrO MOPraHHs NPUHATO paBHBIM 250 MMTHCEKYH-
nam (0,25 s)).

JIyy. COBOKYMHOCTb WM MYHYOK €IMHMUHBIX JIydeH, KOTOpble
MOTYT OBITh TApajUICBLHBIMU, PACXOAAIUMHUCT UIU CXO-
AALUAMHUCS.

Huamemp nyya. B HacTosillleM PYKOBOJACTBE MOJ JMaMETPOM
Jyya TIOHHMaeTcsl PacCTOsHHE 1O paguajibHOH MpsMOH,
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NPOXOAALIEH Yepe3 LIEHTp JIa3ePHOTo Jiyda MeXIy TOYKa-
MM, [[e BENHYMHA JHEPreTUYECKOH OCBELMEHHOCTH CO-
crasysier 1/e 4acTh 3HEPreTHYECcKoil OCBELIEHHOCTH (WM
06Ty4eHHs JUIS ONTHYECKOrO0 KBAaHTOBOTO TeHEpaTopa) B
LEHTPE Na3epHOro Jiyya.

HlIneiigh nywa. MuHuMaIbHBIHA pasMep MONEPEYHOr0 CEYEHHS
nyua.

Bygepubit yzon. Yron, noGasnsemblii K Yy pacxXokAeHHUs
Jiyya WIH MOApa3syMeBaeMOMY MO0 JIa3epHOH MpOeKLNH
I 00eCTIeYeHHs 3alMTHOH 30HbI.

bygepnan 30na. O6beM BO3ayXa, OKPYXKAIOWEro Jla3epHbIi
Ay4, Bce NOTEHUHAIbHBIE MECTONONOMKEHHA Jia3epHOro
Jlyya M Bce pacceMBaeMble M OTpakaeMble OTONECKH, TAE
MaKCHManbHO  JONMYCTHMas  MOIUHOCTb  OOsydeHus
(MJIMO (MPE)) nasepoM M YpOBHH BHOMMOM WHTEp-
¢epenunu mpesbleHsl. bydepHas 30Ha 0XBaTHIBACT Yrod
PacXOoXkACHUSA MM CKAHUPOBAHHUS JIa3epHOTO JIyya, IUTHC
OydepHblif yron, a Takke NMONHYK JalNbHOCTh Pacnpo-
CTpaHEHMH JIa3epHOro Jy4ya 0 TOYKH, rae MJIAMO (MPE)
WY ypOBeHb M000# COOTBETCTBYIOLIEH BUIAMMON MHTEp-
depeHuMH He npeBbllaeT 3aJlaHHOTO 3HadyeHHd. YacTb
3TOro 00beMa MOXKET OTCEKaThCH penbehoM MECTHOCTH
HITH NPENATCTBHAMHU Ha NyTH JIa3epHOTO JTyya.

Pezonamop. Ontudeckoe ycTpOHCTBO B JIa3€pHOM 3MHUTTEDE,
06bIYHO COCTOsLIEEe U3 OBYX WJIM GOJNIbLIEro KONHYecTBa
3epKajl C BbICOKOH OTpakarouleif cnocoOHOCThIO, OTpa-
Xaroliee H3NyueHHe B OOpaTHOM HalpaBeHUH, BHYTDPb
aKTHBHOI'O MaTepuana nasepa.

Hobounoe uznyuenue. JI1o60e 3MEKTPOMarHUTHOE U3JyUEHHE,
HCOyCKaeMOe Na3epoM, KpOME CaMOro Ja3epHOro Jy4a,
Heobxoaumoe s paGoTHI J1a3€PHOrO 3MUTTEPA, WM AB-
JIAoLeecs CNEACTBUEM €ro paboThl.

Konnumuposannsiii ayy. Vicyckaemslii 1yd ¢ OueHb MallbIM
3HAYCHUEM PACXOXKJIEHUS WM CXOKAEHUS W T03TOMY
paccCMarpuBacMblii Kak My4OK MNpPAaKTHYECKU Mapasuieib-
HBIX €IMHUYHBIX JTy4e.

Henpepoienoe uznyuenue (HH (CW)). BrixogHo# curHai
JIa3epHOrO YCTpolicTBa, padoTaloliero ckopee B Herpe-
PBIBHOM, 4Y€M B MMIYJIbCHOM pexume. B craHmaprax no
TexHUKe He3onacHocTH npu paboTe ¢ NasepHBIMH MpUBO-
pamH, jasep, FeHepHpYIOUIMA BLIXOOHOH CHrHal B BHIE
He3aTyXalomuX KojlebaHuii B TeUeHHE mepuoIa BpeMEHH,
npeebimarowero 0,25 c, onpeaenserca kak HA (CW) na-
3ep, T. €. JIa3eP HeNPEPbIBHOTO H3/TyYEHHS,
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Kpumuueckuii ypogens. MurnManstoe 3¢ ¢exrusHoe obiy-
YEHHE BHAMMBIM JIa3€PHBIM JIYYOM, KOTOPOE MOXET OKa-
3aTh KPHTHYECKOE BJIMAHHE HA BBINOJHEHHE ONEPATHBHOM
3alaud BCJIe/ICTBHE BBI3BAHHOIO UM HEYCTOWYHBOrO 3pu-
TEJIHOTO BOCHPHSATHS.

Jugpakyua. YacTuuHoe CMeELIEHHE Jiyua, ONpeAeNsIeMoe
BOJIHOBOH NpHPOJOM H3JIyuyeHHs M BO3HMKAOUIEE IPH
CTONKHOBEHHH JIyYa C KPOMKOH HENpo3pauHoro Nnpensr-
CTBHS.

Hupdysnoe (paccesnnoe) ompasicenue. CocraBHas 4acTh
OTpa)XEHHA OT MOBEPXHOCTH, HA KOTOPOH HE MOXKeT
BO3HHMKHYTH BUPTYaIbHOE H306paxKeHHe, Kak 3T0 06BIYHO
NIPOMCXOJUT MPH OTPAKEHUH OT IIOCKHX OKpPAIICHHBIX
Wi rpy6o 06paGoTaHHLIX MOBepXHOCTeH. Marosas mo-
BEPXHOCTb OTP@KACT JIa3ePHLIH JIyd BO MHOTHX Halpas-
senmnsax. Tlpu Habmonenun nuddy3Horo orpakeHus oT
MaToBOH MOBEPXHOCTH, HAa CeTHaTKe [fla3a MOXeT BO3-
HHMKHYTb MO0 yMeHbUIEHHOE, JHOO YBETMYEHHOE M30-
OpaxeHue, B 3aBUCUMOCTH OT PAaccTOAHUA, C KOTOPOIo
npou3BoauTcs HaOMOAEHHe, M pa3MEPOB OCBEILEHHON
MOBEPXHOCTH.

Pacxodicoenue (..). B HacTosilleM pYKOBOACTBE MOX pacxox-
IOEHHEM TOHHUMAETCAd YBENWYEHHE AUAMETPa JIa3epHOro
Jlyya Ha pacCTOAHHH OT BBLIXOAHONM anepTyphl, ompese-
NIEMOMY 10 MOJTHOMY YTy B TOYKaX, [Jie BeJIMYHHA JHep-
TeTHYECKOil OCBELIEHHOCTH (Unu OBMy4YeHHOCTh AMA On-
THYECKOr0 KBaHTOBOTO reHeparopa), CocTaBnser 1/e 4acTe
€€ MaKCHManbHOro 3HAYEHUA.

3.erKmp0MtlzuumH0e usiayuenue, Tlotok 3HEPruu, COCTOA-
wui U3 OpPTOTOHAJIBHO KONeOMOILMXC JNICKTPAYECKUX U
MarHUTHBIX noNei. SHCKTPOMaFHPlTHOC HU3JTYYCHHE BKIO~
YACT ONTHYCCKOC M3JTYUEHHE, PEHTICHOBCKHUE JIYyUYHd H pa-
JHOBOJIHBI.

Inexmpomaznumnstli cnexkmp. JIManazoH 4acToOT WM JJIMH
BOJIH, B KOTOPOM PacnpOCTPaHAIOTC JIEKTPOMArHuTHbIE
U3y4eHHs. OJIEKTPOMAarHUTHBIA CNEKTP HavyMHaeTcs ¢
U3JTyYEHNS, UMEIOLIEro HAUMEHbUIYIO AJIMHY BOMH (ram-
Ma- M pEHTT€HOBCKHUE JIyYH), BKJIFOYAET OHANA30H BHAH-
MOTO U3JTy4€HHs!, MUKPOBOJIHOBBIH JHAMNasoH W 3aKaH4H-
BaeTcs AManazoHoM Gosiee ANHHHBIX TEACBU3HOHHBIX H
panvo BOJH.

Anepzua. CnocobHOCTbL coBepiaTs padoTy. [ToHaTHe aHEprUM
IIMPOKO MCHONB3YETCA AN XapaKTepHCTHKU BBIXOXHOTO
CUTrHaja ONTHYECKOTO KBAHTOBOTO reHepaTtopa M OObIMHO
BeIpaXKaercs B wkoynsx (J),

Bo3zoysycoennoe cocmoanue. CocTosHUE aTroMa MM MOJEKY-
Jibl, IPU KOTOPOM OH (OHA) HaxoaMuTCs Ha OoJiee BEICOKOM
IHEPreTMYEeCKOM YPOBHE, ueM B OObIYHOM, CIOKOHHOM
COCTOStHHHU,.

Hnumenvrocme  6030eiicmeun. T1ponoO/KUTENPHOCTL  UM-
MyJibCa MM CEPHH, WU NOCNEN0BATENBHOCTH UMITY/IECOB,

UMY UCITYCKAHHMA JIA3€PHOr0 H3JIYYCHHMA IIPH NONANaHHUA
JIa3€pHOro J1yda Ha Y€JIOBEHYECKOE TEJIO.

Kpamkoepemennan cnenoma. Yrtpara crnocoOHOCTH BUIETH
(Ha KOpPOTKHI WM NPOXO/DKMTENbHBINH NEPUOL BPEMEHH),
BBI3BAHHAA BO3JEHCTBUEM APKOTO CBETa Ha ria3 M coxpa-
HSIOUAACH OCTIe NPEKPaLlCHHS OCBELIEHHS.

Ce0600nblil paduxan. ATOM WIH Ipynna aroMoB B NEPEX0j-
HOM XHMHYECKOM COCTOSHHMY, cCOAepxkallui (comepika-
1IMe) No KpaliHell Mepe OJMH HenapHbl 37ekTpoH. CBO-
foaHble paaukaiicl MOTYT 00pa3oBbIBaTBCA BHYTpH GiO-
JIOTH4ECKOH TKaHH WM 110naJaTh B Hee, NPHYNHAS BpELl.

TI'ayccoeo ceuenue nyua. KonokonoobpasHai ¢opma mnome-
peuHOro ceueHus JlazepHoro jy4a npu paboTe nasepa B
NIPOCTENIIEM peKUME.

Ocnennenue. BpeMeHHOE HapylleHHE 3PUTENHHOTO BOCIPH-
ATHS, BBI3BAHHOE MOABJCHUEM APKOro cBeTa (Harmpumep,
JanbHero ceeta (ap BCTpeuHoro aBTOMOOWIA) B ToOfE
3peHus Habmopartens. OclenneHne He HOCHT xapakTepa
OHOJIOTUYECKOro MOPaXEHUS 3peHHs M NPOoIKaeTCs
JIMIUb B T€YEHHE TMPUCYTCTBHS APKOrO CBETA B IMOJE 3pe-
Husl Habmoaarens.

Onacnocmb. To, 4TO MOTEHUMANBHO CMOCOOHO HPUYUBHTDL
BpE] JIIOIAM, UMYILECTBY HITH OKpY>KaloLleil cpene.

Onacnas 3ona. TIpocTpaHCTBO, B Npe/enax KOTOPOro ypoBeHb
H3YYEHUS 1P paboTe 1a3epHOro H3aydared [peBbla-
€T COOTBETCTBYIOLIYIO NPENCNIBHYIO MOMIHOCTB 06myue-
Hud. CM. Takke Pacuemnan onacnaa 3ona (PO3 (NHZ)).

Hugpaxpacnoe uznyuenue. B HactosiieM pyKOBOACTBE NOA
3TUM TEPMHHOM T0Apa3syMeBaeTCs 3/EKTPOMarHUTHOE
H3y4eHHEe C JJMHON BONMHBI B AMamasode ot 700 HM
10 1 MM,

IHpaeuna nonemos no npudopam (I (IFR)). Ceox npa-
BIUI, PErjaMEeHTUPYIOLMX BBIMOJHEHUE TOJETOB B NpPH-
GOPHBIX METEOPONIOTHYECKUX YCIIOBHAX.

bnokuposka. Cm. Asmobnokuposka.

Heguoumbtit 1azepustii ayy. JlazepHoe H3NMYy4YEHHE C JUIHHOMH
BOJIHBI IH60 Menee 400 HM, nubo Gonee 700 um. McTou-
HHKH J1a3€PHOrO H3Ny4YEHHd C XapaKTepUCTUKamH, Oiu3-
KMUMM K YKa3aHHBIM NpeaesiaM, criocoOHbI OKa3biBaTh BH-
3yansHoe Bo30y:kaalollee Bo3aeiicTrre.

Auepzemuueckan oceewennocme (30 (E)). MomHoCTs U3-
Jy4eHUs Ha eIMHULY [UIOLUAH1, BRIPAKEHHAA B BAaTTax Ha
KBaZpaTHBI canTuMeTp (W/cM® ) wiu B BaTTax Ha KBaj-
paTHbiit MeTp (W/M’).

Jlazep. 1) AG6peBuarypa crioB aHrmiickoil ¢pasel: "Light
Awmplification by Stimulated Emission of Radiation”, urto
o3HavaeT "ycuieHMue CBETa B PE3YNIbTATE BHIHYXICHHOTO
u3nydyenus"”, 2) YcrpoiicTBo, BblpabaTbiBaloliee WHTEH-
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CHBHBIA, KOTEPEHTHBIH, HanpaBieHHBI NOTOK ONTHYECKOTO
W3NIyYeHUs B pe3yNbTaTe BHIHYKAEHHOH SMHcCHH ¢(OTOHOB
BCNIEACTBUE 3JICKTPOHHBIX UJIK MOJIEKYJISIPHBIX MEPEXol0B Ha
6onee HU3KHE IHEPTETUUECKUE YPOBHU.

Kpumuueckas 3ona nonemoe (K3I1 (LCFZ)). Cm. 30Hbl ho-
nemos, a).

Cso600nan 3ona nonemos (C3I1 (LFFZ)). Cm. 3oHbt none-
mog, b).

Ypogens omcymcmeus uznyuenus. MakcuManbHeli YpOBeHb
BMAMMOTO ONTHYECKOIO M3JIYHYEHHA, TPH KOTOPOM HE
OXHUIaeTCs Kakoe-Mubo BO3AEHCTBHE 3TOTO U3NMYYEHHS HA
4eNioBeKa MpU BBITIOIHEHHH UM TpeGyeMoil onepaiuu.

Yazeuman 3ona nonemos (Y3II (LSFZ)). CM. 30oHbt none-
moe, c).

Jlazepustit uznyuamens (Imummep). To xe, uto Jazep 2.

Compyonuk cyxcovt n1azepnoii 6ezonachocmu. JInuo, xom-
NETEHTHOE B OLIEHKE CTENEHHU JIa3epHOHW OMAcHOCTH H ee
KOHTPOJHPOBAHUM, M HECYylllee OTBETCTBEHHOCTb MO Haj-
30py 32 KOHTPONIeM BO3HUKHOBEHHU: TaKOH OMAaCHOCTH.

Hemournuk naseproeo uznyuenun. Cm Hemounux.

Ceem (6uoumoe usznyyenue). TUn 3NEKTPOMArHUTHOTO H3JTy-
YeHUA, cnocobHOro okaszaTh BU3yalbHOe BO30DyiKaawollee
BO3/eHCTBHE Ha YesloBeqYeCkHit rna3. JinanasoH BONH 3T0-
rO 3NEKTPOMArHUTHOTO H3TYyYEHHs HAXOMUTCA B Npenenax
npubauznrensHo ot 400 no 700 um (Mexny ynsTpaduo-
NEeTOBBIM U MH(paKpacHbIM y4acTkaMu crekTpa). Mcrou-
HHKM JIa3epHOTO0 H3NY4YEHHs C IKBUBAJICHTHOH MOILHO-
CTBbIO, HECKOJNILKO BBIXOAAWeH nubo 3a HKXKHMIA, MO0 3a
BEpXHUI Mpeesibl YKa3aHHOTO AHAna3oHa MOTYT OKa3aTh-
¢s CIIOCOOHBIMH 0Ka3aTh MeHEe HHTEHCUBHOE BH3YaIbHOE
BO30YM/1atoLiee Bo3eHcTBIE.

Hpeoenvnan anepmypa (D;). JluameTp OKpYKHOCTH, IO TOY-
KaM KOTOpO#l ycpeaHAeTca BEJTHUMHA SHEPreTHUECKOH oc-
BELIEHHOCTH WK 00j1y4eHHOCTH Ul CPABHEHHS C MAKCH-
MajibHO OOMYCTHMON BenM4YMHOH MOLUHOCTH 00iydeHus
(MIMO (MPE)).

Mecmnan pabovas zpynna no /a3€pHOMY UAYHEHUIO
(MPIJIH (LLWG})). I'pynna crneuMalucToB, CO3BAHHBIX
JU11 OKa3aHHWA NOMOUIM B OLEHKE MOTEHUHMANbHOIO BO3-
JEACTBUS Na3ePHBIX M3Ny4YECHUH HA OKUNaXH BO3MYIIHBIX
CyIoB BOSM3M 30H NpEANoJiaracMoi na3epHON aKTUBHO-
ctu. Cpeny 4IeHOB Fpyniibl, IOMUMO JpYrdX creuuanu-
CTOB, MOFyT ObITh Ciyxauwue Bbllikv YBJl aspoapoma,
LEHTPa NO KOHTPOJIO 3a TEPPUTOPHUEH, INPEACTABMTEN
aAMHUHHCTPaLY a3pOApOMA, BKCIIIYATaHThl BO3AYIIHOIO
[POCTPaHCTBA, MPEACTABUTEIIM MECTHBIX BJIACTEH, BOEH-
Hble, KBANM(PHUMPOBAHHBIC CIICUHUATHCTBI 110 KOHKPETHBIM
BOMPOCaM, U3rOTOBUTENM NIA3EPHON TEXHHUKH M JIMLA, 3a-
ABJAIOIIME O HAMEPEHHH UCTIONB3OBATS JIA3EPhL.

Makcumanvno  donycmumas  MOwHOCmb  0bnyuenus
(MIMO (MPE})). IlpuusTtad Ha MeXIYHapOJAHOM YPOBHE
MaKCHMAaJIbHOE 3HaYeHHE MOIIHOCTH JIA3epHOro M3niyue-
HHsl, KOTOPOE MOXKET BO3ZIeHCTBOBATE Ha Jirofiei 6e3 pucka
NpUYMHEHHA GHONOrHYECKOTO BPEAa 3PEHHIO MITH KOXKe.

Ilpomueooeiicmeue. TlpoBeleHue OrpaHMYMTENIBHBIX MEpO-
npusATHH B LeJAX HeHTpanu3alMi BPEIHOTO BIHSHUA JIa-
3ePHOro Jyua (J1asepHbIX Nyueif) Ha 6e30macHOCTh norne-
TOB,

Homunanwvnaa onacnan 3ona (HO3 (NHZ)). TIpocTpaHCTBO,
BHYTPH KOTOpPOI'O YpOBEHb NPAMOr0, OTPAKECHHOIO WU
paccessHHOro M3NydeHHs B nponecce paboThl Jla3epHOTO
U3JTy4aTeis TPEBBILACT COOTBETCTBYIOIIYIO MaKCHUMallb-
HO JIOMYCTUMYIO MOIIHOCTH 0bmyuenns MIIMO (MPE).
VpoBHH OOJSYYEHHOCTH  3a TpaHMUEH HOMMHABHOM
OmacHOi 30HBI HIDKE TPHHATOrO 3HaYeHus MJAMO
(MPE).

Homunanbhaa OUCMAHUUA  ONMUYECKO20 NOPANCEHUA
(HJO0IT (NOHD)). Pacctosnne BIOJL OCH JIa3EPHOTO JIy-
4a, 33 KOTOPBIM COOTBETCTBYIOLass MAKCHMAIbHO AOMYC-
THMas MOIIHOCTh OO/IyueHHs He NpPEBLINIAET 3aJaHHOM
BeNMUUHBI (T. €. Oe3onacHas IWCTAHLMA HaGNMIOAEHHS).
OKBUBAJICHTHBIH TepMUH U1 OOJyYEHHOCTH OrOJNIEHHOM
KOXH UeJIOBeKa - "AUCTAHUHA KOXKHOTO MopakeHus".

3ona nopmanvuwix nonemos (3HII (NFZ)). Cum. 3oust none-
moe, d).

Onmuyeckan nromuocms (OI1 (OD)), dusnueckoe CBOHCTBO
MarepHalia, BBIpaXKAIOUICe KOJIMYSCTBEHHOE 3HAUYCHHE
CTerieHN ocnablieHus Ja3epHOro Jiyda.

Onmuueckoe u3ydenue. 1acTb 27€KTpOMArHUTHOIO CIIEKTPA,
BKJIIOYAOmas obnacTh HHQPPAKPacHOro, BUAMMOIO U
YJBETPadHOIETOBOrO HIMyUSHHH.

@domon. B KBaHTOBOM MeXaHMKE - HAHMEHbIAs YacTHUA Ofl-
THYECKOTO U3NYUYEHH.

Tounocmbv Hagedenusn. MakcUManbHOE YIJIOBOE 3HAYCHHE
pacueTHOH OIUMOKM HampaBieHWs Jyya BO BCEX IUIaHU-
pyeMbIX BapMaHTaX NPUMEHEHHs JIa3ePHOTO U3TyyaTess.

Hneepcun 3acenennocmu. HeobxonuMoe yclloBHE 11t BO3-
HUKHOBEHHS SBJICHUS YCHIICHHS CBETA, BCNEJACTBUE KOTO-
pPOro KONMYECTBO aTOMOB B BO30YXKAECHHOM COCTOSAHMU
MpeBkILaeT KOJIMYECTBO aTOMOB, HaXOAfIuXca Ha Gonee
HH3KOM 3HEPreTHYECKOM YPOBHE.

Mownocme. UuteHcuBHOCTL ucnyckauus, npeobpasoBanus
WK BOCNpHUATHA dHepruu. Hiamepsierca B Barrtax (Kouu-
4eCTBO JDKOYJIEH B CEKYHAY).

3aunmepecosannan cmopona. YOpuauueckoe nuuo (kopno-
pauMs, KOMMaHHus, WHAUBKIYYM), HAMepeBaromeecs Hc-
N0JIb30BaTh paboTy Na3epHOrO MITydaTesss HA OTKPBITOM
BO3[yX€ B OIPENCIICHHOE BPEMS U B KOHKPETHOM MECTE.



(x) Pykogoocmeo no nazeproim usnyuamensm e achexme 6e30RACHOCMU HONEMOE

3onbl nonemoe. BO3lIyLUHOC MpOCTPaHCTBO, CIICUHAJIBHO Or-
pPaHHYCHHOE C LEJBI0 YMEHBUICHUSA ONACHOI0 BO3JCHCT-
BHUA JTIA3CPHOTO U3NyUYECHUA.

a) Kpumuueckas 3ona nonemos (K311 (LCFZ)). Bos-
IYUIHOE MpPOCTPAaHCTBO BOAM3M adpoApoMa, HO 3a
npeaenamu C3 (LFFZ), roe sHepreTHueckas ocBe-
IEHHOCTL" OrpaHHuYeHa YPOBHEM, NPH KOTOPOM BO3-
HUKHOBEHHE OCeMIAOMUX 3¢ deKToB ManoBepoAT-
HO.

8) Ceoboonan 3ona nonemos (C3I (LFFZ)). Boznyw-
HOE MPOCTPAHCTBO B HENOCPEACTBEHHOM 6aH30CTH OT
a’3poapoMa, riie IHepreTuiecKas OCBEIEHHOCTb Orpa-
HHYEHa YPOBHEM, KOTOPBI He [OJKEH BBI3bIBATH Ka-
KHX-JIHOO HAPYLUCHUIA 3pEHHMS.

¢) Yazeuman 3ona nonemos (Y3II (LSFZ)). BoznaymHoe
npoctpaHcTBO 3a mpepenamu C3I1 (LFFZ) u K3I1
(LCFZ) rpe 3HepreTudeckas OCBEUIEHHOCTh OrPaHH-
YeHa YpOBHEM, IPH KOTOPOM BO3HMKHOBEHHE KPaTKo-
BpeMeHHOH cenoThl WK 3¢deKkTa 0CTaTOYHBIX H30-
Opaxxenuit manosepostHo. Y3I1 (LSFZ) He o6s3a-
TENBHO SABASETCS CMEXHOH ¢ APYTMMH 30HaMH MoJie-
TOB.

d) 3ona nopmanenvix nonemos (3HII (NFZ)). Bo3nyu-
HO€ TMpOCTpaHCTBO, He omnpenensemoe kak C3I1
(LFFZ), K3I1 (LCFZ) unu Y3II (LSFZ), Ho koTOpOE
JOJOKHO OBITh 3AIIMIIEHO OT JIA3€PHOFO M3NYYCHHS,
cnocoOHOro MPUUYUHUTE yieps 3peHuto.

Onmuyeckuii Keéanmoswvlii 2eHepamop. Jlazep, BbpIIAOLWMIA
3HEPrUI0 CBOEr0 M3JTyYeHHs B BHIE OTAEJbHBIX MUMITYJb-
COB, NPOROSDKUTENBLHOCTLIO MeHee 0,25 ¢. CM. Jlazep no-
8MOPAIOWUXCA UMHYTIBCOB.

Anumensrocms umnynsca. JINUTENBHOCTb J1a3€PHOT0  HM-
nynbca, 0ObIYHO H3MepsAeMas Kak BPEMEHHOH WHTepBal
MEXy TOUKAMH IMOJNIOBUHHO!M MOMIHOCTH Ha nepeaHed U
3a/iHel KPOMKAX HUMITyJbca

Yacmoma noemopenua umnyiavcoé (4ITH (PRF)). Konuye-
" CTBO HMITY/IbCOB, FTEHEPHPYEMBIX J1a3€pOM NOJBLIE OMNpe-
JIEJIEHHOTO MEPHOAA BPEMEHH, OTHECEHHOE K MPOJOIKU-
TENBHOCTH 3TOro nepuoga. Jlns nocnenoBaTesibHOCTH
PaBHOMEPHBIX MMITYJIBCOB, JUlslleiica fosbie 1 ¢, 4acTo-
Ta NMOBTOPEHH UMIYJLCOB PaBHA YHCIY UMITYJIBCOB, W3-
JIyueHHBIX NazepoM B TeyeHHe 1 c. EnuHHLA naMepeHus -
repu (T'w).

Paouan. Envunua yrnoBoro M3MEpeHus, onpenensemas Kak
UEHTPIbHBIH YroJi, COOTBETCTBYIOWIMA Nyre, AJIMHA KO-
TOpO# paBHa paauycy OKpy»xHocTH. 1 paauan = 57,3 rpa-
Nycos; 27 paauad = 360 rpanycos.

Dnepzun usayuenua (). KonudecTBo HCNyLIEHHOH, mepe-
[JAHHOM WKW BOCMPHHATON JHEPrHH B BHAE H3MYuYEHHS.
Enununa usMepenns - wioynb (x (1)).

dnepeemuneckan oceewennocms (H). DHeprus JasepHOTO
Jlyua, MpUXOAAIIascs Ha eIMHMILY TUIOLIAIH ¥ BbIpaXKalo-
WascA B [KOYIAX HA KBaApaTHbIi caHTuMetp (JDi/cm’
(J/cnzlz)) HIH B JDKOYJAX Ha KeagpaTHelll Merp (Ihx/M
(J/m").

Mouwnocms uznyuenua (@). MoIHOCTb MCITyCKaeMOro, Ie-
penaBaeMoro Wiy BOCNPHHHMAaeMOoro uanydeHus. Equnu-
ua uaMepeHus - sarrt (Bt (W)).

Ompancenue. OTKIOHEHUE M3TyYEHHS N0 YIJIOM TaJeHHA Ha
noBepxHocTh. OTpakeHHe MoxeT ObITE QupPy3HBIM HIH
3epkanbHbIM. CM. Ju@ysnoe ompasicenue v 3epxans-
Hoe ompadicenue.

Peppaxyun. ViaMeHeHue HampaBieHHs CBETOBOrO Jiydya NpH
€ro nepexojie U3 OAHON cpelbl B APYTYIO.

Jazep noemopaiowguxca umnynscos. Jlasep, renepupyromui
MHOTOKPaTHO NOBTOPSAIOLIMECS HMITYJbChl H3JIy4aeMoi
SHEPrHU B BHIC MOCIICOBATENIBHOCTH € YaCTOTOH MOBTO-
penus (YITU (PRF)), npesriwtatonteit 1 ' .

Juanason nopacenus cemuyamxu., OGNAcTs JIMH BOJH OT
400 no 1400 M (nm).

Asmobnokupoéka. 1) YcrpoiicTBo, cpabarbiBalollee pH BXO-
Jle B Ja3epHylo 1abopaTopHiO WAM NPH NMPOHUKHOBEHHH
BHYTpb KOpIyca Jia3epHoro npubopa, KOTOpoe npHocTa-
HaBnuBaeT paboTy 3Toro npubopa WIH YMEHBIIAECT MOLI-
HOCTb OOJyueHHs IepcoHajla N0 YPOBHA HHXKE MaKCH-
ManpHO jpomyctumoro 3HaueHus MJIMO (MPE). 2) Ycr-
policTBo, cpabarTbiBaiollee NPH AEMOHTAXE 3aLIUTHOro
KOXKyXa nasepHoro npubopa C LEbIO TNpPeJoTBPATHTh
BO3MOXHOCTb O0JTy4eHHS MOLIHOCTBIO BhIIIE MAKCHMAITb-
HO ponyctumoro 3xHadenus MAMO (MPE).

Ckanupoeanue ia3epnozo ayva. Tlepemeniaioueecs Ja3epHoe
U3TYYEHHE, T.€. Na3epHOe U3NYHYEHHE, MEHSIOIEe MO Bpe-
MEHH CBOE HamnpaBjeHHE, HCTOYHUK WM XapakTep pac-
MPOCTPAHEHHUA OTHOCHUTENBHO TpaHHUL HEMOABHAKHOIO
OpHEHTHpA.

Mepyanue. BeicTpple CMEHBI YPOBHEH 3HepreTuueckoil ocee-
LIEHHOCTH B IVIOCKOCTH MONEPEUHOTO CEYEHHs JIA3EPHOTO
Nyda, BbI3BAHHBIC W3MEHEHUSAMH K03 bHLMEHTa MPENioM-
JIeHHA B aKTMBHOM Marepuaie BCAeACTBHE KonebaHui
TEMNEPATYPbl U JABJICHHS.

Yposenv uyscmeumensnocmu. MunuManbHas 3¢dexTusHas
IHEPreTH4EecKas OCBELIEHHOCTh OT BMAMMOTO JIa3ePHOTO
ay4a, CocoGHasi CTaTh NPUYHHON BpPEeMEHHOrO Hapyiie-
HUS 3pEHUSA U TaKUM 06pa30M OKa3aTb BpEAHOC BIUAHHE
Ha BBINOJIHEHUE JCHCTBHM, CBA3aHHLIX CO 3PUTENLHBIM
socnpusTueM. OCBELICHHE H& TAKOM YPOBHE MOMKET BBbI-
38aTh 3(exT OCTATOUYHBIX M30OPAKEHUH WM KpaTKo-
BPEMEHHOE OCNIENNEHHE.

Hcemounuk, H&epﬂblﬁ H3Ty4aTe/ib WJIH OCBCLICHHAA ja3ep-
HbIM JIYUYOM OTpaxaroillas NoBEPXHOCTh.



TEDMHHOﬂOZMlleCKuﬁ cosapsy

(xi)

3epkanshoe ompascenue. OTpaxeHHe 3epKATBHOTO THMA,
KOTOpOE OOBIMHO COXpaHsAeT HANpaBJCHHbIE XapaKTepu-
CTHKH JIa3epHOro Jiy4a.

Oczpanuuennwii nazeprvtil 1y4. BeIXOAHOH CUTHAI Na3epHOro
U3NTy4aTesis, HAanpaBJeHHbIl B BO3AYIIHOE NPOCTPAHCTBO,
HO OrpPaHHYEeHHBIA COOTBETCTBYIOLUUM OOBEKTOM, OJIOKH-
PYIOIMM JIyd, WIH AeNalOMUM HEBO3MOXKHBIM JalbHel-
wiee paclpoCTpaHEHHE J1yYa Ha YPOBHAX MOLIHOCTH, CIO-
COOHBIX OKa3aTh Kkakoe-nubo (HhH3UONIOTHUECKOE BO3AEH-
CTBHE WIH BBI3BAaTh HapylECHHE 3pEHHUA.

Hepeoaua. TlpoxoxneHHe H3Ny4YECHUs Yepe3 aKTHBHBIA MaTe-
puan. Ecnu npy 3T0M M3nydeHHe NoriomaeTcs He MoHO-
CTBIO, TO €r0 OCTaBINAACS MOPLUHA CHUTAETCA NEPENAHHOM.

Yasmpaguonemoeoe usnyuenue. INeKTPOMarHUTHOE H3Iy-
YeHHME B [Mana3oHe BOJH, 60NEe KOPOTKHUX, YEM Y BUIM-
MOro M3liydeHHs, B HacTosleM pykoBoacTee — oT 180 1o
400 Hm.

Becmutbynapusiit annapam. OpraH paBHOBECHS, pacHolio-
JKeHHBIH B cpenHeM yxe. M3-3a CJI0XKHOro aHaTOMHYECKO-
IO CTPOEHHA OH TAIOKe Ha3blBAeTCA JabupHHTOM. CoCcTOMT
U3 MOMYKPYKHBIX KAHATIOB M OTOJIUTOB.

Buoumoe uznyuenue. Cm. Ceem.

IIpasuna eusyanvhsix nonemos (I1BI1 (VFR)). Ceon npaBun,
persaMEHTUPYIOLIMX BEIIOJHEHHE TIOJIETOB B METEOPOIO-
THYECKHX YCJIOBHAX BH3YAJILHOTO TOJIETA.

Ypoeenw epeonozo eo3deiicmeun. BunyMeiii nasepHelil iy ¢
YPOBHEM 3HEPreTHYECKOH OCBEIIEHHOCTH, MEHBIUHM Mak-
CHUMAJIbHO JOIYCTHMOH MOLIHOCTH o6Onydenns MJIMO
(MPE), HO ClIOcOOHEIH BBI3BATH 3PHTEIBLHYIO PEAKLMIO,
KOTOpas MOXET TNOoMellars 0e30macHOMY BBIONHEHUIO
TpeOyIOIWHUX YeTKOCTH WIIM CBA3aHHBIX C PUCKOM JeHcT-
BHH YICHOB 3KUMNaxed BO3AYIIHLIX CYNOB WM ApPYroro
nepcoHana. DTOT npenen BapbUpyeTca B 3aBUCUMOCTH OT
KOHKPETHOH 30HEI, rae paboTaeT nasepHbI H3myyarens.
OO6uwuil TEpMHH JUIS YPOBHEH dHepreTHYeckoit oceelleH-
HOCTH B KPUTHYECKOH, YA3BHMOI 1 CBOOOHOMH 30HaX.

Jnuna goanst (A). PaccTosHue Mexay AByMs ONuKaiiy-
MH TOYKaMH TapMOHMYECKOH BOJIHBI, HAXOJISLUIMMHUCS B
onnHakoBoH ¢aze. TepMUH IIHPOKO HCTIONB3YETCA LIS
4YycnoBOro 0003HAYEHNS 1LBETa BHIMMOTO Ja3epHOro
H3ITYUEHHS.







ADI
AEL

AGL
ANSI

KTA
VYB]
ATIS

CIE

HB
310B K311

Df
DME
dAA

FDA

FLIR
FSEL

H
HSI

TIITY (HUD)
I'u (Hz)
givial

CCI1 (ILS)
IMS

VKU

Mo (J)

A

Jlazep

K3IT (LCFZ)

CJ1 (LED)
LEP

3JIOB C3I1 (LFED)

C311 (LFFZ)
LIDAR
MPIJTH
LSA

V311 (LSFZ)
LSO

KomaHanslit aBHaropu3oHT
TpenensHO AONMYCTUMAs MHTEHCHBHOCTh
H3Ty4eHHs

BricoTa Haj 3emueit

AMEpPHKaHCKHIT HAUOHAILHBIIH HH-
CTHTYT CTaHIapTOB

KonTponbHas Touka aspoapoma
YripaBieHue BO3AYUIHBIM JBHKEHHEM
Cnyx6a aBTOMaTH4eckoH nepeaaut
uHpopManuH B palioHe a3poJpoMa
MexnyHapo/Has KOMUCCHUS MO OCBeLle-
HMIO

HemnpeperiBuas BojHa

PaccTosiHie 0T UCTOYHHKA 00IyUCHUS B
KPHTHUYECKOM 30HE NOJIETOB
TIpeneneHas aneprypa

JlansHoMepHaa annaparypa
®denepanbHas aBUalMOHHAs
aJIMHHUCTpALIUS

AZIMUHHCTpAUUS 1O TULIEBLIM
NPOAYKTaM H JIEKAPCTBEHHBIM
CpencTBaM

WndpakpacHoe 061yueHue criepenu
IpenenbHeie 3Ha4EHHI Oe30MacHoOro
o6nyvyeHus B noJsiere

DHepreTUyecKas OCBEMICHHOCTD
WHaukaTop 06cTaHOBKM B FTOPU3OH-
TaNbHOM ITOCKOCTH
ITnnoTakHo-NpoEKUHOHHBIH HHAHKATOP
repi

[1paeuia noseroB no npudopam
Cucrema crenoi nocaiku
Merteoycioeus noneTos no npubopam
HudpaxpacHoe H3nydeHHe

JKOY b

JlnuHa BOJIHbL

YcHieHHe CBeTa B pe3ynbTate
BBIHY¥IEHHOTO U3JTy4YeHHU
Kpuruueckas 30Ha nonieros
Csertoanon

3amyTa rna3 oT f1a3epHOro U3y4eHHus
Bé3onacHoe paccTOsHUE NPU J1a3epHOM
obnyyeHun

CaoboziHast (0T 1a3epHOro H3MY4eHH)
30Ha MONETOB

OnpeneneHue JajlbHOCTH U MECTa pac-
TIOJIOMEHNS TA3ePHOTO W3NyvaTens
MectHas pabouas rpynmna fno na3sepHoMy
usnyueHuto (LLWG)

IToreps cuTyauUMOHHOH OpHUEHTALMH
Vs3B1Mas 30Ha MONETOB

CorpynHuk cnyXOb nazepHoi
6e30nacHOCTH

MFD
MIL

MOHII (MOVL)
MZMO (MPE)

mrad

MSL

navaid

HATH (Nd:YAG)

3HIT (NFZ)
HO3 (NHZ)

nMm

NM

BU3 (NIR)
H/IOIT (NOHD)

UM (NOTAM)
NSHD

[THB (NVD)
OHB (NVG)
OIl (OD)
HMH (PCP)

)

YT (PRF)
Q

OMA (SAE)
H30 (SD)
C3I1I1 (SIAP)

CMI1 (STAR)

3J10B V31 (SZED)

BO3 (TV1)
BIT3 (TVL)
BKB (UTC)
YU (UF)
KOK (VCF)
OCMH (VCP)

5]13B (VED)

MBI (VFR)
MBI (VMC)

Bt (W)
UAT (YAG)

NMEPEYEHD UCIIOJb3YEMBIX COKPAILIIEHUH

O60611eHHBI! HHAUKATOP
MakcumansHbii ypoBeHb SJHepreTHye-
CKO# OCBELIEHHOCTH

MuHuManpHoe 0 TanbMOCKOHYECKU
HabmogaeMoe nopaxKeHue 3peHus
MakcumMansHO J0MmycTHMAs MOLUIHOCTD
obJTyueHus

MUJUTHpaARaH

Cpennuii yposeHb MOpA
A3pOHaBHTallHOHHOE CPEACTBO
HTTpUTO-aIFOMHHHEBBIH PPaHAT HEOIHU-
Ma

30Ha HOPMATBHBIX NOJIETOB
HomuHaneHas onacHas 30Ha
MUWUIHMHKPOH (HAHOMETP)

Mopckast Muss

Bmbkuss uHGppakpacHas 30Ha
HoMuHabHas NUCTAHLINA ONTHYECKOTO
NOpaKEHNUs

H3selenue ansg nujaoToB
HomuHanbHas quCTaHLMS YA3BHMOCTH
[Tpubop HOYHOFO BUAEHUA

OuKH HOYHOTO BUACHHUSA

OnrHyeckas MI0THOCTh
HeoTkoppekTHpoBaHHAA MOIHOCTh
W3Ty4EHUA

JUBEpPreHLus JTyya

MOIIHOCTh H3NTyUeHUs

YacToTa NOBTOPEHMS HMITYJILCOB
SHEPTUa U3TYHCHUA

OO6111eCTBO HHKEHEPOB-ABTOMEXaHHKOB
HapymeHue 3purensHoi opueHTanMu
CraHpapTHas npouexypa 3axoja Ha
nocaaky no npuéopam

CranpapTHbIit MapHIpYT npuIeTa
(BXOHOM KOPHIOP)

JlanbHOCTE OT MCTOYHHKA 0OTYyYEHUA B
yA3BMMOH 30HE I0JIETOB

Bpemensoe ocnabseHue 3peHus
BpemeHHas rioreps 3peHus

BCEMHpPHOE KOOPAUHHUPOBAHHOE BpeMs
VibTpadHoeToBoe H3TydeHne
Koadpduuuent ontuueckoii koppekumu
OnTHYecku CKOPPEKTUPOBAHHAS MOUI-
HOCTh U3Ny4eHHs

DddexTrBHAS TaNBHOCTE 3PUTENBHOTO
BO3JEACTBUA

[TpaBuna BU3yanbHbIX NOJIETOB
Merteoponoruyeckie YCIIOBHSA BH3YaTh-
HBIX MOJIETOB

BATT

WtTputo-amoMuHueBbiiil rpanar
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Meps1 H3MepeHus

e. Ob6o3HayeHHe NPPALOHAILHOTO YHCTIA, COOTBETCTBYIOLIEr0 OCHOBAHHUIO HATypalbHOro Jorapugma: 2,71828183... .

TIepy (I'y (Hz)). EnvHuna 4acToThl NEPHOAHYECKHX KoNeOaHH, BbIpakaeMOH KOJTMYESCTBOM MEPUOAOB B TEYEHHE OIHON CEKYHIbI
Hocoyns ([nc (J)). Envnuna sHeprud. 1 [k = 1 BT B cexyHay

Munnupaouan (mrad). Yrnosas eluHHLA, HCTONb3yeMas A M3MEPEHUs AMBEPreHLMH Jiydya. MUUIMpaanMaH paseH npUMEpHO
0,057 (onHoit cemuanuaroif) rpamyca uiu 3,44 ayroBbIX MUHYT.

Bamm (Bm (W)). Eaunnunna mownoctd. 1 Bt =1 Jx B cexyHny.




I'maBa 1

OU3HUKA JIABEPOB

1.1 BBEJIEHUE B TEOPHIO
JIABEPHBIX M3JIYYATEJIEH

1.1.1 Obee paccMOTpEHHE OCHOBHBIX NPHHLMIIOB pabo-
ThI JIa3epa MO3BOJIAET MOHATH CYTh OMACHBIX ABJICHHH, KOTO-
pble BOBHHKAIOT MPH HUCIONB30BAaHHM JIA3€PHOTO M3NIy4arels.
Kak mnokazaHo Ha puc. 1-1, 2J€KTpPOMAarHUTHOE M3IMydYEHHE
BO3BHHKAET B MOMEHT, KOTZa 3apsKeHHas 4acTuua (HanpuMep,
JNMEKTPOH) TEPAET FHEPTHIO. 3TO MPOHCXOUT KOXKABIHA pa3 npH
Nepexo/ie EKTpOHa B aTOME WM HOHe H3 6onee BBICOKOTO
JHEPreTHYECKOro coctosHug, Q; B Oonee Huskoe, Qp, HA YeM
OCHOBAHO [JeiiCTBHE JIaMIIbl JHEBHOro cBera. V3aMeHeHHs B
KONeGaTeNbHOM WM BO BPAIATETLHOM COCTOSHHUM MOJIEKYJT
NPUBOJIAT K TOMY ke 3 dekTy.

1.1.2 Liser cBera onpeAeniercs 4acToroil (WM ATHHOH
BOJIHBI) U3/y4eHus. bojiee KOpPOTKUE BOJMHBI OTHOCATCA K 00-
nactu yaerpaduronerosoro msnyuenus (Y®), a 6onee pinH-
Hble BBI3EIBAIOT HHpakpacHoe uanyuenue (MK). Haumensmas
4acTHLA CBETOBOH 3HEPrud B KBAHTOBOH MEXaHHMKE HMEET
HazBaHue "¢GoToH". DHeprud £ GOTOHA onpenenseTcs ero dac-
ToTO# V, BhIpaxxaeMmoii B repuax (I'L), u nocrosHHol [1nanka
h, paBHoIi 6,63 x 10 Ix-c, cornacHo crenyiomeit gopmyre:

E=hxv.

1.1.3 CxopocTb CBETa B BaKyyMe, ¢, COCTAB/IAET 3 X 108
METpOB B CeKyHAy (M/c). JTHHA CBETOBOM BOJHBEI A W 4acTOTa
V CBSI3aHBI MeXy co0OH cnenyiomeil 3aBHCUMOCTBIO!

A=<
-~

1.1.4 Pa3HOCTP MEXIY JHEPreTUYECKHMH YPOBHAMH, -
TEM, TAE Haxo[mics BO3DYXIEHHEIH MEKTPOH, H TEM, Ha KO-
TOPLIX OH OMYCTHJICS, ONPEAEAeT ANUHY BOIHEI H3ITy4aeMOoro
ceera. ITo Mepe Bo3pacTaHWA 3HEPTHH JUIMHA BOJHBI YMEHB-
HIAETCH.

1.2 OCHOBHBIE 3JIEMEHTBI
JIASEPHOI'O YCTPOMCTBA

1.2.1 Kak BugHO M3 pHC. 1-2, na3epHOe yCTpOHCTBO CO-
CTOMT U3 TpeX OCHOBHBIX 3JIEMEHTOB:

¢  AKTHBHbBI MaTepuan (KpHCTajUl, ras, MOJynpoBOJ-
HUK, KpacuTenb W T. 1.)

Q, Bonee abicokoe sHepzemuyeckoe cocmosiHue

Q, bonee Hu3koe

SHepeemu4YecKoe
COCMOsHUe

BHepaus homora
hy = Q1 - QO

Pucynox 1-1. H3ny4yeHue U3 aToMa B pe3yJibTaTe MepexoAa J1eKTPOHA
u3 GoJiee BbICOKOro B 0J1ee HH3KOE JHepreTu4ecKoe COCTosIHHE
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¢ HMcrouHuk HakaykH (COOOIIAET IHEPTHIO aKTUBHOMY
marepuany, HanpHMep, KCEHOHOBas HMIyJbCHasd
J1aMna; JIEKTPHYECKHUH TOK, BBI3BIBAIOLUUNA CTOJIKHO-
BEHHS JJIEKTPOHOB; U3Iy4E€HHE OT JPYroro nasepa, u
T. A.)

¢  OnTtuueckuit pe3oHatop (0OBIMHO COCTOAWMA U3
pednexropoB K paboTalommit kak MexaHH3M o0part-
HOH CBA3M JU1s yCUIICHUS CBETa)

1.2.2 DOnexTpoHbI B aTOMax aKTMBHOTO MarepHasia B HOp-
MasbHBIX YCIIOBHUAX NpeOBIBAIOT B CTALMOHAPHOM COCTOSHUHM
Ha 6Gonee HU3KOM 3HepreTHYeckoM ypoBHe. Korma aromam
aKTHBHOTO MaTepHana coolliaeTca JOTIONHUTENbHAS SHEPTU
OT UCTOYHUKA HaKauKH, GOJBIUMHCTBO JJIEKTPOHOB MPHUXOAUT
B BO30YX(IEHHOE COCTOSHHE, COOTBETCTBYIoLIee Oonee BHICO-
KOMY 3HEPreTHYECKOMY YPOBHIO. DTO SIBJIEHUE HOCHT Ha3Ba-
HUE "MHBEPCUS HACENEHHOCTH" W ABAAETCA 00A3aTE/IbHBIM
YCJOBHEM [U1S BOSHUKHOBEHHA TPOLIECCA YCUIICHHS CBETA.

1.2.3 Bo36y:;xneHHble 3NEKTPOHBI HAXOAATCA B HEYCTOMH-
YHBOM COCTOSHHHM, KOTOPOE COXpaHAETCs JIMIIbL B TEUEHHE
KOPOTKOIO NPOMEXYTKA BPEMEHH, MOCHE HEro MPOUCXOIMT
ocnabieHHE JJIEKTPOHOB, H OHH BO3BPALIAIOTCA HA NEPBOHA-
HaJIbHBIH HEpreTHuecKHil ypoBeHs. Takoe ocnabineHue MokeT
TIPOMCXOAUTH ABYMS MYTAMH: ObITh MO0 CaMONPOM3BOJILHBIM,
nubo BeIHYXAeHHBIM. Ecnu nepen TeM, Kak CIY4MTCs caMo-
TIPOU3BOJIBHOE OcnabieHne BO30YKAEHHOTO 3IEKTPOHA, C HUM
CTOJIKHETCS (OTOH, UMEIOLUHIA ONPENEIEHHYIO JUIMHY BOJIHBI,
3TO MPHUBEAET K BBIHYKACHHOMY OCITabiaeHHIO 31E€KTPOHA, U OH
H3My4uT GOTOH ¢ TOH Xe JUTMHOH BOJHBI H B TOM K& Hanpas-
NIEHUM, YTO W y CTOJKHYBIUErocs ¢ HUM QoToHa. Ecian Ha-
NpaBieHHE TAKOH peakilMu OyAeT MapamnesibHbiM ONTHYECKOH
OCHM PE30HATOpPa, H3NyueHHble (OTOHBI OyXyT IOBHraTeCd B
pe3oHaTope Briepen M Hasall, BbI3bIBas Bce Gosbuiee U Oonb-
mee KOJMMYECTBO MepeXOfoR M BRICBOOOXKHAA Bce Oonbliee H
fonpliiee KOJUYECTBO Q)OTOHOB, OABHXXYHIUXCSA B OOHOM Ha-
NpasJICHUU U UMEKOLLIUX OAHHAKOBYIO UIMHY BOJTHbI.

Takum o0pasom OyneT NPOMCXOAWTH YCHICHHE CBETOBOM
3Heprud. ITocKkoNbKy OIHO H3 3¢PKaJl ABJISETCSA 3JCMEHTaPHBIM
pedexTopoM, 4acTh YCHWJICHHOH CBETOBOH JHEpruH Oyner
H3UTyyaThCA B BUJIE JIA3€PHOTO JIyva.

1.2.4 Ha npakTuke O4e€Hb TPYAHO MOMYHYHTH MHBEPCHIO
HACeJICHHOCTH, HCIIONB3ys JIMHIb fABJIEHHE MOBBIIEHHOTO
YPOBHA 3HEpruM B030YkKIEGHHBIX 3J€KTpoHOB. Haxomice B
TAKOM COCTOSIHHH, 3EKTPOHB!I MMEIOT TEHACHLMIO O4YeHb Obl-
CTPO BO3BpAlllaThCA Ha CBOH OCHOBHOH 3HepreTHyeckuit ypo-
BeHb. Kak nokaszaHo Ha pucyHke 1-3, 00bIYHO CyiecTBYeT mo
KpaiiHell Mepe onHO BO30Y)KHeHHOE (MeracTabMJIBHOE, WIH
HEpaBHOBECHOE) COCTOSIHME aKTHBHOrO Marepuana, npu KOTo-
POM BJIEKTPOHBI MOXKHO 3aXBATHIBATH B TEYEHHE NOCTATOYHO
NPOJOJLKHTENBHOTO BpEMEHH (OT MUKPOCEKYHI OO0 MHILTHCE-
KYHA) AN NOJJEPKAHHS HHBEPCHH HACEJICHHOCTH TaK, YTOObI
MPOM30LINA a3epHas reHepauys. XoTs AeiicTBHe Na3zepa BO3-
MOKHO TOJIBKO Ha JABYX JHEPre€THYECKHX YPOBHAX, GOMBUIHH-
CTBO JIa3epOB HMEET YeThipe UM Goliee ypoBHeii.

1.3 THIIbLI IA3EPOB

1.3.1 CymecTByeT HECKONbKO CHOCOOOB MOJMyUYEHUs Jia-
3epHoOi aHepruu. K o6bIMHBIM CNIOCO6aM OTHOCHTCS UCIOJB30-
BaHME MOJIyNPOBOJIHHKOB, JKHIAKHX Kpacuresieil, TBeploTeb-
HBIX Cpell, ra3a U MeTajutndeckoro napa. HecMoTps Ha To, 4TO
TEXHOIOFPHYECKH BCE 3TH CTOCOOBl BeCbMa pazHyHEL, MOJy-
yaeMmas OCPEACTBOM HHX Jla3epHas IHEprus o0sasaeT OXHUMH
1 TeMH e 6a30BbIMH XapakTepHcTHKaMH (Cum. Tabmuiry 1-1).

1.3.2 3a nmocnepHue ronsi MOJyNpOBOAHUKOBBIN Jiasep
{(nasepHblit [HOA), MO CPaBHEHHIO C APYTHMM THIIaMHU Jlasepa,
nosyuun HauGosee WIMPOKOE PACIPOCTpaHeHHe. DTO TaK Ha-
3biBaeMbiil cBeroguon (LED) ¢ onTuyeckum pe3oHATOpoM,
Cy)XalliMM JUId YCHJIEHHS CBETA, U3TYYaeMOro M3 3anpelieH-
HOM  JHEpreTHYecKoW 30HBI, KOTOpas CylIecTByeT B
NOJYNPOBOAHHKAX.

WCTOMHUK Hakauku

O6wwi
pednekrop

OnemeHTapHbid
pednekTop

Brixon

nasepa

AKTUBHBIW MaTepuan

\

Onmuveckull pe3oHamop

PucyHnok 1-2. TBepaoTebHBIi onTHYeCKHIl KBAHTOBbBII FeHEpaTOP



Inasa 1. Duzuxa nazepos

[-3

Ta6auna 1-1. Tunbl 06LIMHBIX J1a3€PHBIX M3TyYeHHH

Obaacmb cnexkmpa

Axmuenviii Mamepuan Xapaxmxpucmuxa mamepuana (s0ma usnysenus) Hnruna eonnot
®nyopun aprosa las VYabrpapunonerosas 193 um
XJlopuz KCeHOHa a3 Vaerpaduoneropas 308 um
I'enunesblil Kagmuii I'as YJlepa(bn_oneTonaﬂ 325 um

Cunss 442 um
AproH I'as Cunsas 488 um
3eneHan 514 um
Kpunron las CuHas 476 nm
3eneHas 528 um
XKenras 568 um
Kpachas 647 um
IMapooOpa3nas Menp Merannnueckuii nap CuHsas 510 HM
Kentas 578 um
HATH (Nd:YAG) yasoennoit yac- Tsepaoe Teno 3enenas 532 um
TOTBI
[enmeBblit HOH a3 Cunss 543 um
XKenras 594 um
Opanxeas 612 um
KpacHas 633 uM
BovxHas nHdpakpacHas 1,15 MM
Ponamun 6G Kupkuii kpacurens Buaumas 550 - 650 um
[Tapoob6pa3toe 3051010 Merannanueckuit nap KpacHas 628 um
I"anueBo-aIlOMUHHNEBBIH apCeHU [NonynpoBogHUK Bunumas 6nuxusg ungpakpacHas 670 - 830 UM
Py6un Teepnoe Teno Kpachas 694 1M
AnekcaHapuT Taepnoe Teno BitvoxHas uHgpakpacHas 700 - 815 um
Apcenu ranvs [Tonynposoanuk BnmkHss MHGpakpacHas 840 nm
TuTaHOBBIH candup Teepnoe teno BuinkHsAs MH@pakpacHas 840 - 1100 um
HATH (Nd:YAG) Teeproe Teno BrnwxkHag undpakpacHas 1,06 MKkM
Opbuesoe crewio Teepaoe Teno CpenHsas HHpaxpacHas 1,54 Mxkm
HUTTpuTO-anioMUHUEBBI Tsepnoe Teno Cpenuss uHppakpacHas 2,94 MxM
rpaHar 3p6us
JIByokuch yriaepoaa a3 JNanbHas uHbpakpacHas 10,6 Mkm
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1.3.3 Jlazep Moxer paboTarh B HENpPEPHIBHOM PEXHME
(n1asep HenpepsiBHOro uznyuenus (HU (CW))) unu resepupo-
BATh JIa3€PHYIO JHEPTHUIO B BUJE UMNYNbCOB. [Tox MMIynbCcHOH
nazepHoil cucTeMOl 4acTo MOApPa3yMEBAeTCs reHeparop Mo-
BTOPAIOLIUXCA UMITYECOB, T.€. ONTUYECKUH KBAHTOBBIN reHe-
patop. BeicTpOTa reHepupoBaHUs (WM 4acTOTa MOBTOPEHHA)
umnynbcos (UHHUIT (PRF)), Takke Kak AIUTENILHOCTD UMITYIbCA
M TUKOBas 3HEPrus, Ype3BbIYaitHO BAXKHbI JJI OLIEHKH CTemne-
HH TIOTeHUMaNbHOH Ouosiornueckoit omnacHocTH. ITockonbky
ONTHYECKUE KBAHTOBLIE TIEHEPATOpbl NPH BO3JAEHCTBUM Ha
OHoNoruyeckyo TKaHb NMPHBOJAT K BO3HHKHOBCHHIO B Heil
MEXaHH3MOB MOPAXKEHHA, OHU 4acTo MOTyT ObITh Oosiee onac-
HBIMH, YeM Jjiazepbl HEMPEPHIBHOTO M3JIyueHUS C Tl Xe cpel-
HEH MOLITHOCTBIO.

1.4 CBOMCTBA JIAZEPHOI'O JIVUA

Jlazep

1.4.1 Jlazep MoxeT paboTaTh B HENPEPLIBHOM pEKHME
WM TeHEPUpPOBATL ONTHYECKOE H3NTydeHHE B BHUAE AUCKPET-
HBIX UMNYNBCOB. Ecau Aeno kacaercs na3epoB HEMPEPLIBHOIO
uznydennst (JIHHU), To o6bI4HO paccMaTpUBaeTCs MOIIHOCTH
JIa3epHOTO JTy4a, KaK HampuMep, MpW MPUMEHEHHH MOHOHMM-
MyJIbCHBIX JiazepoB. OnHAaKo, AJI1 ONTHYECKUX KBAHTOBLIX re-
HEPaTOpOB MOXHO TOJIb30BATLCA APYTUMH napamerpaMu. [pu
CPaBHUTENILHOM OLEHKE MOpOroB 6e30MacHOCTH H3JyUEHHUs
HeoOXoMMO yOeanThCcs B NMPaBUNBHOCTH BhIGOpa MapaMeTpa
paccMOTpeHUs.

1.4.2 MomHocTh Nazepa onpenenserca ObICTPOTOH Hc-
NyCKaHHUA Na3epHOH JHEepPrHH. DTO O3HAYaeT, YTO B KaKIAbIi
JIAHHBIE MOMEHT BPEMEHH JIa3ep MOXKET NMPOU3BECTH OMpeENe-
JIEHHOE KOJIMYECTBO JIa3epHOM 3Hepruu. [Toa asepHoit SHep-
rueit noapasyMeBacTCs KOJIHYECTBCHHaA MeEpa ONTHHECKOro
M3TyueHHs, TOJYYEHHOr0 B JaHHBII MNEpHOA  BpPEMEHH

(nanpumep, B TeueHue OgHOro HMmyJssca). [lox nasepHoii
SHeprueil MmojpasymeBaeTcsl KOJNMYECTBEHHAsd Mepa OITUYeE-
CKOTO M3/Ty4€HHs, NOJy4EeHHOro B [aHHbIA NEpHO] BpeMeHH
(sanpumep, B TeUeHHE OQHOrO UMIMYJ/IbCA). MOMHOCTE O0BIYHO
maMmepserca B Bartax (Bt (W)), a sHeprus — B Jokoynax (Jlx
(J)). MatemaTH4ECKH 3aBHCUMOCTD MEXKIY ITUMH BEJINYMHAMH
BbIpaxkaeTcs opMynoit:

1 mxoyns

1 Bart =
1 cex

O6J1y4eHHOCTH H MOIHOCTDL 06.My4enust
(3HepreTrHyecKas oCcBeIEHHOCTE)

1.4.3 3a BelyeToM TOroO, YTO Morjuolaercs arMocgepoi,
KOJIWYECTBO JHEPrHH, M3MEPEHHOH Y BBIXOAHOTO OTBEPCTHS
nasepa, OyJeT paBHBIM KOJMYECTBY 3HEPrHH, conepkauieics
BHYTpH J1a3epHOT0 JIyya B Jt000ii TOuKe ANCTaHUMH, ONpene-
JileMoi NanbHOCTBIO M3nydeHusa. Ha pucynke 1-4 noxasaH
OGbIYHBIA NazepHBI Jiyd, BO3NEHUCTBYMWOIIMHA Ha obpaszen ¢
M0LI@AbI0 NOBEPXHOCTH, MEHBLICH IUIOWALH MOMEPEYHOro
ceuenus Jyda. KosmyecTBo 3Hepru, NpUXoAAlIeHcs Ha IUIO-
AL MOBEPXHOCTH 00pasia, CyliecTBEHHO MEHBIUE KOJIHYe-
CTBa 3HEPrHH, U3MEPEHHOH Ha BCell TUIOIAIM MonepevyHoro
ceveHus Jiyda. MOLIHOCTD H3MTy4€eHUs, OTHECEHHAs K IUIOMA 1
ofiry4eHHOH MOBEPXHOCTH, Ha3kIBaeTcad OOJYUEHHOCTBIO, a
Mo/l MOIHOCTBIO 00yueHus (M/IH SHEPreTHYECKOH OCBELIEH-
HOCTBIO) IOZIpa3yMEBAETCA KOJIMYECTBO SHEPTHH, NpPUXOIs-
weHcs Ha eIMHHLY TUIOIA/IM MOTIEPEUHOro CEeUeHHs yya.

JlazepHble pexHMBI
(pacnpenesieHHe Na3epHoi IHepruu)

1.4.4 JlasepHble Jyuud MOTYT MMETb CJOXKHBIH PUCYHOK M
¢opmy. PacnpenenieHne onTHUECKON SHEPTUH BHYTPH JIa3epHO-
ro jiyda (Ha3blBacMOE Jia3epHBbIM peKHMOM) 0ObIHO oTOOpa-

YpoBeHb NMOBbILEHHOW 3HEPrUK

CamonpoussoribHoe
ocnabnexue sHepruun

YposeHb MeTactabunsHom aHeprum

s
OHeprus

Haka4kun

BbiHyXaeHHoe
uanyvexune

OCHOBHOW 3HEPreTUHeCKUl YpoBEHb

Q

PucyHok 1-3. Cxema TpexypoBHeBOil 1a3epHOil JHepruun
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xaercd JIM60 B BHUJE eIUHHYHON KOJNOKONOOOpa3sHON KpHBOM
(rayccoB mpo¢dHib) MIOTHOCTH MOMIHOCTH, JIUOO B BUIE KOM-
6UHALIMM MHOXECTBEHHBIX KOJOKOJMIOOOpa3HBIX KPHBBHIX. PaB-
HOMEPHBIH (HETNPEPHIBHLIN) PeXHM JIa3epHOr0 HITy4YeHHS
NpaKTHYECKH TIpeAcTaBnteT cofoif koMOHHauu0 Gonbworo
KOMIMYECTBA MEePEKPhIBAIOIIHX ApYT APYra rayCcoBHIX Mpodu-
Jieii. [Ton uIeanbHBIM JIasepoM mozpasyMeBaercd jasep, Xa-
paKTepu3yeMblif €AMHBIM raycCoBbIM Ipodwiem mng 6osb-
IIMHCTBA OOnactelf NpPUMEHEHUS Ja3epHON TEXHHKH. ITOT
PEKHM 4acTO MCIOJb3yeTCd B pacueTax s yNMpOIIEHUS aHa-
JIM3a N1a3€pHON ONaCHOCTH.

1.4.5 Tlockonsky I"ayccoBo pacnpenesicHHe HE UMEET MaTeMa-
THYECKOTO Hadala M OKOHYaHHA (CM. pHC. 1-5), onpenpeneHue
TOYHOrO JIHameTpa J1a3epHOro Jy4ya NPEACTABIACTCS CIOXKHBIM.
Jlnsa peuieHnd 3To# 3a1a4y, O AMAMETPE JIA3epHOTO JIyya MOXKHO
CyQuTh, OTpeNeaHB AUAMETP anepTyphl, XOTA Yepe3 Hee Mpo-
MYCKAeTCsl TOJIbKO OMPEAENICHHBIN MPOLEHT MOMHON BBIXOJHOM
JHEPTUM JIasepHOro Jryya. YacTe OuameTpa JIa3epHOro Jy4a,
COOTBETCTBYIOINAA Ipo0u l/e, NpUHHAMAETCs PaBHOIN pasMepy
anepTypsl, koTopas 3abnokupopana 6s1 36,8% (1/e 4yacte) non-
HOH BRIXOOHOM 3HEPTHH Na3epHOro Jiyua (npomyctus 63,2%).

Takoli croco6 pacdera HauGoJiee YacTO MCIHOMB3YETCA TpPH
OLIEHKE CTEIICHH ONMACHOCTH JIa3epHOro u3imyueHus. Hekotopeie
TIPOM3BOJMTE/H B TEXHHIECKHX XapPaKTEPHCTHKAX CBOHX Jiasep-
HBIX NPHOOPOB, yKa3biBasd JHAMETP JIa3ePHOTO JIy4a, HCXOIAT U3
TorO, YTO ameprypa Gnokupyer 13,5% (1/¢* wacts) momow
BBIXOZHOH »3HepruM JjasepHoro Jiyya (mpomyckat 86,5%).
1/e yactp nmaMeTtpa Jla3epHOTO Jiyda paBHa 1/e° yacTH 3TOrO
JMaMeTpa, TOoJe/IeHHONH Ha KBaJpaTHeI kopeHb u3 2 (T.e. Ha
1,414).

HInpHuHa crieKTPaabLHOro y4acTKa

1.4.6 Cper OT OOBIYHOTO HCTOYHHKA XapaKTEPH3YeTCs
BECbMa LIMPOKMM JAWAMa30HOM IUTHH BOJNH (BIJIOYAIOIUM
BECh CIIEKTP 3JIEKTPOMAarHMTHOro HanyueHus). Ecnu mepen
HcToqHHKOM Oemoro (IUMPOKOJHANa3oHHOTO) CBETa MOMEC-
TUTh QWIBTP, MPOIMYCKAIOWMA JMIUE OYEHb Y3KUH Yy4acTok
CHEKTpa U3Ty4YeHUs (Hampumep, 3eneHblit GuibTp), OyaeT Ha-
6monateca (B pesynbTaTe BO30YXKICHHA QUNBTPA) TOJNBKO
3€JIEHBIA CBET, WIH H3JIyYeHHE C NJIMHOH BOJHBI TOJNBKO M3
3TOTO yJacTKa criekTpa (cM. puc. 1-6).

O6paszey
\

1cm

Pucynok 1-4. HiuniocTpauus K nNOHATHIO 06J1y4eHHOCTH

MHTEHCHBHOCTE

PaccrosiHue

1 DBwvametp
2 nasepHoro fyqa

Pucynok 1-5. Juamerp Jia3epHoro Jy4a
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1.4.7 Caer sasepa aHalOrHYeH CBeTy, HabmomaeMoMy
yepe3 GuneTp. OnHAKO 31€Ch, B OTVIHYME OT Y3KOro y4acTka
CIIEKTpa, KakK B ciyuae ¢ QHILTPOM, HH OJHA H3 JTHH BOJIH He
ABAseTCA AOMMHMpYIOmel, U uMeeT MecTo ropasgo OGonee
y3KHil JMana3oH IMH BOJIH C JOMHUHHPYIOIUM LIEHTPOM, OI-
penessieMbIM 4acTOTOH mnazepHOro mamyueHus. Llger, wmu
JUIMHA BOJIHBI H3JIy4Y€HHUs, 3aBHCUT OT THNA HCIOIb3yEeMOTro
aKTUBHOTO Marepuana. Hanpumep, ecnu akTHBHLIM MaTepHa-
JIOM B J1a3epe CIIy>KUMT KPHCTa/ll HTTPUTO-aIOMHHHEBOTO Ipa-
Hara HeomuMa (Nd:YAG), miuHa BONHBI H3NMyYeHHs OyAeT
paBHa 1064 uM. OnpeznenexHHbie MaTEPHAIBI U a3kl CIIOCOOHBI
co3JaBaTh H3nyueHue Oonee yeM ¢ OAHON AJMHON BONHEL B
9TOM CiTy4ae JIHHA BOJIHEI HTYYESHHSA 3aBUCUT OT ONMTHYECKOH
KOHOUrypalHu ja3epa.

JuBeprenuus

1.4.8 MUznyyenue OT OOBIMHOTO MCTOYHMKA CBETa IOA-
BEP)KEHO AUBEPreHUUH (OBICTPOMY pacCeHBaHHMIO), KaK MOKa-
3aHO Ha pUCyHKe 1-7. MOIOHOCTB, WM 3HEPrus H3NyueHHs,
ApHUXOAALIascA Ha e[MHHMILY IUIOIAIH, JOCTATOYHO BBRICOKAd B
HETNOCPEeICTBEHHOM OMM30CTH K HMCTOYHMKY, OBICTPO yMEHB-
IaeTcs Mo Mepe ynalneHus ot Hero Habmopnarend. HampoTus,
JnazepHoe HanmydeHue (cM. pucyHok 1-8) xapakTepusyercs
BeCbMa MaJloft IMBepreHuueil, a JSHepreTHyecKas OCBEUIEH-
HOCTb, WIH MOLIHOCTE 00NydeHHs oObekTa, Ha HeGOoJBIIMX
PacCTOAHUAX OT UCTOYHHKA MPaKTHYECKH HE MEHAeTC. TakuM
00pa3oM, OTHOCHTENIEHO MallOMOIIHEIi Jlasep B CBOEM Y3KOM
my4e crnocobGeH HCMYCTUTh HAa OOBEKT GONBLIE IHEPLUM, HEM
3TO MOXeT ObITh AOCTHIHYTO MpPH MOMOLIM ropasao Gonee
MOIIHOrO OGBIYHOrO HCTOUHHKA CBETA.

1.4.9 JluBepreHuHs, ¢, 1a3epHOrO JIy4a, HCIONb3yeMas B
pacuerax Ui OLEHKH CTENEHH OMACHOCTH JIa3€PHOTO M3Tyde-
HUA, onpenendercd BEIMYHHONH TOJHOTO YI/Ia PacCeMBaHHA
obnmyyenna o0beKTa, yMEHBIIAETCA Ha BEJMYMHY l/e OT Mak-

«JTMHERHbIA PUNBTP»
C NCTOYHUKOM LUMPOKOTO
AuanasoHa BOMH

CHMAILHOTO 3Ha4Y€HHA. XapaKTep pacrpOCTPaHEeHHUs Na3epHO-
ro Ay4ya B NPOCTPAHCTBE, OTOOpakaercs KPUBOM, NMPEACTaB-
JIeHHOH Ha pucyHke 1-9. Jluamerp styya, D) , 3aBHCHT OT pac-
CTOSHMA T, pa3Mepa BBIXOJHOIO OTBEPCTHA (WM NOTEPL), U
paccuMThIBacTCA Mo GopMyne:

D= \/az +rip?,

rae a - 1/e yacTh AuaMeTpa Jy4ya y BEIXOOHOTO OTBEPCTHSA Jia-
3epa (WM BeJIMYHHA NOTEPD)

1.5 XAPAKTEPUCTHKH MATEPHAJIOB

OTtpaxenne

1.5.1 Marepuansl MOTYT OTpaXkarb, NMOIJIOUIATE U OTpa-
JKaTh CBeT. JIydWlMM NpHUMEPOM OTPa)KEHHUA CBETA CIYXKMT
HCTIOJIb30BaHUE 3epKasia. ECIM Jryd cBeTa CTAIKUBAETCH C 3ep-
KaJIOM, TO OHO OTPakaeT IOYTH BCIO MAJalolyl0 Ha Hero
sHepruo. Ha puc. 1-10 nmokasaHo, 4yTO NPOMCXOAHMT, KOrja
CBET MOMAaJaeT Ha IUIaCTMacCOBYIO WIH CTEKISAHHYIO NMOBEpX-
HocTh. CymMMa mnepefaHHOH, IIOIJIOINEHHOH M OTPaKEHHOI
SHEPrHH paBHA IOJIHOM JHEPruH, majairolied Ha Takyw MHo-
BEPXHOCTb.

1.52 TloBepXHOCTH SABIAETCA OTpaKaromel (3epKaib-
HOM), ecnyi pa3sMeph! HEpOBHOCTEH Ha BCell ee MNomany 3Ha-
YUTENBHO MEHBIIE JUIMHBI BOJIHBI NAAIONIEr0 Ha Hee ONTHYe-
ckoro uanydenusi. Korna 3TH HEPOBHOCTH XaOTHYECKH OPHEH-
THPOBaHBl M CBOMMH pa3MepaMH 3HaYHTENBHO MPEBOCXOMAT
IUIMHY CBETOBOHM BOJIHBI, MOBEPXHOCTH CHUHTAETCA OTPAXaro-
med (muddysHoit). Ina moBepxHOCTeH € NMpOMEkYTOUHBIMH
XapaKTepucTHKaMH HHoraa ObiBaeT He0OXOAUMO pacCMOTpETH
1 dy3HYIO ¥ OTPRKATENBHYIO COCTABILIIOLIME Pa3iCIbHO.

WcTOYHUK LIMpOKOro
[vanasoHa BONH

| VCTONHMK NasepHOro U3Ny4eHus

Pucynok 1-6. [IIupuHa crieKTPaJbHOro y4acTKa 1a3epHOro H3iy4eHHs
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1.5.3 Tlnockas 3epkanbHast TOBEPXHOCTE HE BHIIBIBACT 3HA-
YYTENBHON OUBEPreHLMH MAJAlOIero Ha Hee CBETOBOTO Jyua.
OpHako, TpH TNaneHHMH HAa MCKPHBICHHYH) 3epKANbHYIO
NOBEPXHOCTb, JHBEPreHLMA JTyda MeHseTcs. BenuwuuHa 3TOro
H3MEHEHMST ONpefenierci KpHBH3HOH noBepXHocTH. Ha
puc. 1-11 nokazaHo, kak APOMCXOAMT OTPaXKEHHE CBeTa OT 3€p-
KaJIbHBIX NMOBEpXHOCTeH 000OMX paccMarpuUBaeMBIX THMOB. Jind
HAIJIITHOCTH CTENEHb JAMBEPreHUMH M KPHBU3HA pediiekropa
CUIBHO YBENHYEHBl. DHEPreTHYEcKas OCBELIEHHOCTh OT OTpa-
KEHHOTO N1y4a, U3MEPEHHas B TOUKE, PACTIONIOMKEHHOH Ha Ompe-
AENEHHOM pacCTOAHUU oT pedutekropa Gyner MeHbleH, ecnu
pednexTOp M30THYT, YEM MPU OTPaKEHMH OT TUIOCKOH MOBepX-
HOCTH, €C/TH KPHBONMHHEIHBI peniekTop He CQOKYCHPOBaH Ha
3TOI TOUKE WK NPUOIH3UTENBLHO Ha MECTE €€ PACIONOKEHHS.

1.5.4 uddysHas MoBepXHOCTH OTpaXAET NaJarollnii Ha
HEE JIa3EPHBIi Jyd BO BCEX BO3MOXKHBIX HanpasieHuax. Tpa-
EKTOpMS M3MYyYEHUA TIPU €ro CTONKHOBeHMH ¢ Auddy3HBIM
peduiekTopoM He coxpaHsercd. SIBIAETCa JIM NOBEPXHOCTH
M1 dy3HBIM HIH 3€PKATILHEIM pedQIEKTOPOM, 3aBHCHT OT JJIH-
HEl BOJIHBl Jla3epHOro Jsiyda. IIOBepXHOCTB, OKa3aBlIAACHA
I Py3HeIM pedieKTOpoM Ais BUAMMOTO J1a3epHOro M3iyye-
HHS, MOXET CITyKHTh 3epKaTbHBIM pedexkTopoM s nasep-
HOro ny4ya B uHdpakpacHom ananazore. Kak nokazaHo Ha
puc. 1-12, Busaue kpHBH3HB! Mudy3HBIX pedrexkTopoB Ha
OTpaXKEHHBIH Jyd BecbMa Mano. SIBleHHe, MMEHyeMoe pac-
cesHMeM, NMpPEACTABNAET OO0 MHOKeCTBeHHbie aupy3HEBIE
OTpaskeHHs OT MEJb4alLIMX 4YacTH4YEK, COAepKalllUXcA B
BO3AYXE.

ObbIYHbINA
UCTOYHUK

®pOHT BOMHbLI

Aneprypa

HabnopaTtens

Pucynok 1-7. InBeprenumns o6b14HOro cBETOBOIO Jyya

DPOHT BONHbI

Nasep

i

Aneptypa

Habropgarens

Pucynok 1-8. JIuBepreHuust nazepHoro jJy4ya
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Pedpaxkuns

1.5.5 [Ilon pedpaxuueil noHuMaercs OTKIOHEHHE JIyya
CBETa MpPHU €ro nepexole U3 oAHOU cpeanl pacHpocTpaHeHUs B
Apyryio. Koraa cBeT najaeT Ha rpasylly paszaesa AByX NpPOBO-
JSLMX cpen, (HanpuMep, Mex Iy BO3AYXOM H CTEKJIOM), Kakas-
TO YacTh CBETOBOIT 3HEPruM nepeaaercs (MIPOHHUKAET B HOBYK
cpeny) , a Kakaf-TO OTP@KaeTCA OT MOBEPXHOCTH pasziena.
Ecnu npu TakoM nepexojie He MPOUCXOAUT MOINIOLIEHHUS SHEp-
rum, To T+ R = 1,00, rae T u R - nosnu obieil HHTEHCHBHOCTH
[aaioulero CBETOBOrO Jlyua, NpUXOMAILNECS Ha nepeAaHHblH
U oTpakeHHbIH My4ykd. T U R Ha3bIBalOTCHA, COOTBETCTBEHHO,
kodpdunmenTamu nepelauy U OTPaXKEHHA. 3HaUCHHS OTHX
k03 HHLUEHTOB 3aBHCAT He TOJNBLKO OT CBOMCTB MaTtepuana M
JUIMHBI BOJIHBI H3Ty4EHHS, HO TAKXKE U OT yIJIa MafeHUs JIy4a.

1.5.6 Yron Mex/y NajarouIuM JIy4oM X HopMarnblo (nep-
NIEHAUKYJIIPOM) K TOBEPXHOCTH OMpeHeNieT Yribl npeaoMe-
HUA U OTPaXKEHUS (Yrojl OTpakeHUsA paBeH YIily NajeHus).
Yron namenus (8) u yron otpaxenus (0°) cBs3aHbl MEXAY
coboit cnenyrouwei 3aBHCHMOCTBIO! :

n sin (B) = n’ sin (0°),

rae n M n’ NoKasaTeM NPEaOMIIEHHUs CPEll PaclpOCTPAHEHUA
NAJalIero W MpoXoAiliero My4YKOB, COOTBETCTBEHHO (CM.
pucyHok 1-10).

1.5.7 TlockonbKy pedpakliis H3MEHAET FHEPreTHYECKYIO
OCBELLIEHHOCTb, HJIH MOMIHOCTb 00JIyueHHs 00BbeKTa, OHa MU0
YBENUUUBAET, MO0 yMEHBIIACT CTENEHb ONACHOCTH J1a3epHOTO
H3JTy4EHUS.

Horaomenue

1.5.8 Ilo Mepe pacnpocTpaHeHHs CBETa uepes aTMochepy
Ui modyo ApyTyio cpedy, €ro noiHas MOILHOCTD, WITH JHED-

rus ocnabniercs BCIENCTBUE HOIJIOIEHMS U pacceuBaHUA.
I1pu pacnpocTpaHeHHH B aTMOchepe, HHTEHCUBHOCTB CBETA, I,
Ha PacCTOAHHU r COCTABJISET:

I= Ioe—un ,

rae Iy - HayanbHas MHTEHCHBHOCTH, a 4 - ko3hduuMeHT oc-
nabnenns B atmoctepe. Koabduuuent u nsmepserca B enu-
HHL@AX, 00paTHBIX €AWHHLIAM H3MEpEHHs 7, T.€. €ClIH I BbIpa-
JKAETCA B CAHTHMETpAX, TO 4/ JOJDKEH GbITh BLIPAKEH B CM ',
U, TakuM o0Opa3oM, NMpoM3BeAEHHUE 4r ABMIAETCH Oe3pazmep-

HBIM.

1.5.9 3rta dopmyna nokassiBaeT, YTO UHTEHCHBHOCTB JIa-
3€PHOTO0 M3TYYEHHS YMEHBIUAETCS MO SKCIOHEHTE Kak GYHK-
LUMA pacCTOSHUA OT MCTOYHHKa. KosdduimeHr ocnabneHus
3aBUCHT OT JUIMHBI BOJIHBI Jiazepa. BeneAcTBUE B3aHMOBIMA-
HHUA 3(GEeKTOB MOrMOIIEHUS M pacceMBaHMA, K03 GhHLHUEHT
ocnabeHus npeacTaBiser cob6od KOMIUIEKCHYIO (YHKLHMIO
JUTMHB] BOJIHBI M3NYY€HHMs, BbIpaxkalouylocs 6onpuwioil Bemu-
YKHOH I OMHUX JUTHH BOJIH, ¥ MaJoit j1st ApYrUx.

Cunarnnnsauus (MeplaHHe)

1.5.10 MpuynHO#i CLMHTHIUIALMHM ABJIAIOTCA XaOTHYECKHE
M3MEHEHHUA Mokazatens pedpakuud B arMochepe npHu Npoxo-
AJIEHUH uepe3 Hee JTa3epHOoro Jyda. DTH U3MEHEeHHS BhI3bIBA-
I0TCA MECTHBIMU KONEeOAHUAMH TEMIIepaTyphl M AaBJICHHS, B
pe3ysibTaTe KOTOPbIX BO3HMKaeT Qokycupyowuit sddexr,
CO3JAlOIIMA rOpAYME TOUYKH B XapaKTEPHCTHKE H3NYyHCHHUS, B
Gonbuiell cTeneHl NPOsBIAIOHINECS HA OONIBIIOM YIAIEHHH OT
ucrounnka. CUMHTHWINALHA 1a3epHOTO JIyda NMPUBOAHT K BO3-
HMKHOBEHHIO TEPEMEHHOTO PUCYHKa OOMyuYeHHUs, aHaJOTH4-
HOMy ONuKaM cBeTa, KOTOpbIe MOXHO HaOiomarh Ha JHE
rnasaresibHoro GacceiiHa, Koraa ero noBepXHOCTh HECTOKOM-
Ha ¥ BOJIa HPOHU3aHa COJTHLIEM.

Jlazep

Pucynok 1-9. I'eomerpns nazepHoro gyda
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HopmankHo

A

Mapatowun nyy OTpaxeHHbIN nyy

e!
Mpoxoasimin
(npenomneHHbIN) Ny4

Pucynox 1-10. Jlyu cBera, naJaounil Ha CTEKAAHHYIO IOBEPXHOCTL

Nascq
Jlasep >
Nasep

Pucynok 1-11. 3epkxanbHble oTpaxaTesin
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Jlasep y
Jlasep %
Jlasep :/%

PucyHok 1-12. /InddysHbie oTpaxareau




I'nasa 2

OLOEHKA CTEIIEHHU OITACHOCTHU JA3SEPHOI'O U3/ TYYEHUSA

2.1 UEJBb

Llenbio OLEHKH CTENEHM OMACHOCTH JIA3EPHOro H3TydYeHHs
ABAETCA MUHHMU3ALMA MOTEHLMABLHOH Yrpo3bl MOPaKEHH
nepcoHanna npu pabote c na3epHeIM umy4arereM. Kak gacte
3TOH OLEHKHM, pa3paboTaHbl MOHATHUS NMPEAENHHO AOMYCTHMOH
uHTeHcHBHOCTH Hanydenus ([1JIUH (AEL)), HomuHanbHOMH
IUCTaHUMM ortHyeckoro mnopaxkenus (HIOOIT (NOHD)) u
ontuueckoii oTHoctH (OI1 (OD)), norpebHbIe 1714 OCYILECT-
BJIEHHS Mep 3aiuThl. [IOMHMO 3TOro, HOMKHB! OBITE PaccMOT-
PEHBl U MEpONpUATHS MO O0OECTEeYEeHHIO TEXHUYECKOro U a-
MHHHCTPATHBHOIO KOHTPOJIA.

2.2 HCXOJHBIE JAHHBIE

2.2.1 Ceruarka rnasa oco6eHHO YyBCTBUTEIIBHA K JIa3ep-
HOMY HU3NyY€HMIO N0 ABYM NpPHYUHAM:

a) DHepreTHYecKas OCBEIUEHHOCTh OT OOBIMHOIO HCTOU-
HUKA, TAKOrO KakK J/IEKTpHYecKas jamIila, CHIKAeTCs
110 Mepe yAaJIeHHs OT HEro corjlacHo obpaTHOH KBaa-
paTHUHON 3aBUCHMOCTH, T.€. JHEpreTHyeckas OcCBe-
IIEHHOCTh YMEHBIIAETC MPONOPLUOHANLHO KBajpa-
TY paccTOSHHMA OT HCTO HHMKa cBera. [lockosieky Jna-
3EpHBIA JIyd sBASETCA KONNTUMHPOBAHHBIM, OH He
nofuMHAeTcA 0OpaTHOI KBaApaTHYHON 3aBUCHMOCTH,
W YpPOBEHb IHEPreTHUECKOH OCBELIEHHOCTH MpH AaH-
HOM BBIXOJJHOH MOINHOCTH Jjiazepa Ha JAHHOM pac-
CTOSIHHHU OT Hero 00BbIYHO HAMHOTO NIPEBOCXOJUT YPO-
BEHb 3JHEPreTUYeCKOH OCBEIEHHOCTH OT OOBIYHOro
UCTOYHMKA CBETA C TOH )K€ BBIXOJHOH MOIIHOCTEIO.
b) Ecnu cBer oT 06BbIMHOrO HCTOHHMKA CHOKYCHpOBATH
TIOCPEACTBOM OTpaxalouicH NOBEPXHOCTH, KaK B NpoO-
KEKTOpE, TO DHEepreTHYecKas OCBEILEHHOCTDb 1O Mepe
yhaneHHs OT HCTOYHMKA B HampaBlIeHUM Jlyda OKa-
XKETCs BbILIE, YeM ITO onpexenserca oOpaTHON KBaj-
paTu4HON 3aBUCHMOCTBIO. Ho KomnuMupoBaTh OObIY-
HYI0O CBETOBYIO JHEPTHI0 HeBO3MOxHO. Iloatomy ¢
NOMOIIBIO TPAAHLIHOHHOTO MCTOYHHKA CBETA JAHHOMN
BBIXOJHOMH MOLHOCTH HeJb3s MOJyYHTh TOT XK€ Ypo-
BEHb YHEPreTHYECKON OCBELICHHOCTH, KOTOPBIH 0bec-
[EYUBACTCSA AHATOTHUHbBIM JIA3EPHBIM JIYJOM.

2.2.2 JlocTurHyB rna3sa, KOJUIMMHPOBaHHbIH CBETOBOH
ayu $okycupyeTcs POroBuledl W KPUCTAIMKOM Ha YYacTOK
CeTyaTkH 4pe3BbIYaiiHO MaJoji TUIOmIaAH, NoJ0OHO TOMY, KaK
TTy4OK MapajuieNbHBIX COJHEYHBIX Jydeit Mor 6bl OBITh CHOKY-
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CHPOBAH YBEINYHTENBPHBIM CTEKIOM B OJHOH TOYKE, CO3/aBas
obnyueHHe, MOIIHOCTE KOTOPOro JOCTATO4HA, YTOOBI 3axedb
6ymary. JIazepHbiii Tyd MOXET UMeTh CBEUEHHE, 3HAYUTENBHO
6osiee spKOE, YEM CONHEUHBIH CBET, JaXKE €CIIM HCITYyCKAaeTCs
OTHOCHTE/BHO C/TA0bIM MCTOYHMKOM (HAIPUMEDP, MOLIHOCTBIO
5 MHUIHBATT), M HabmojaTenp HaXOOUTCA HA 3HAYHTEIBHOM
pacCTOAHHH OT HMCTOYHHKA H3JIYHYEHHA. B 3TOM KOHTEKCTE,
crnocoGHOCTH I1a3a GOKYCHPOBaTh CBET O4YeHb BaxkHa. Jlasep-
HBIA CBET, NPOXOAd depe3 3payoK JHAMETPOM 7 MM, MOXET
ObITb COKYCHPOBAaH Ha CETYATKE B TOUKY Pa3sMEpOM BCEro OT
2 1o 20 MHuKpoOH. Jlerko MOACYHMTATH, YTO OONYYEHHOCTH OT
KOJUTMMHUPOBAHHOTO ITyYKa CBETa Ha MYTH OT poroeoi obonou-
KH [0 ceT4aTkH rnasa Bospactaer B 100000 pas.

2.3 NPEJAEJLHO JONTYCTHMAS
MHTEHCHBHOCTD U3JIYUEHMSA (IIINH (AEL))

2.3.1 T1IJI1MH (AEL) onpepensiercs Kak MaKCUMAJbHO J0-
MyCTHMas MOIIHOCTb WM DHEPrus MW3NyYeHHS B Ipefenax
KOHKpeTHoTo Kiacca rpagauud. [1IJUM (AEL) kmacca 1- 310
BeJU4MHA, ¢ KOTOPOH CPaBHHBAKOTCS BBIXOJHBIC MapaMeTphl
nazepa. [1JJTMW (AEL) knacca 1 moacyuThIBaeTCA IYTEM yM-
HOXKEHHS BEHYHHBl MAKCHMaNbHO JOMYCTHMOM MOIIHOCTH
obnmyuenus (MIMO (MPE)) Ha rutowanb npeaensHON anep-

TYpHI.

MakcHMaILHO A0NycTUMAsE MOIIHOCTH oGayyeHus
(MAMO (MPE))

2.3.2 MJMO (MPE) - 3to ¢pyHKUHSA ATHHEI BOJIHEL, Bpe-
MeHH BO3eicTBHS U XapakTepa ofmydeHMs (MPOHHKAIOIM
Jyd, mubdysHoe oTpakeHne, BO3NCHCTBHE Ha Iiiasa WIH Ha
koxy). Bennuuast MJIAMO (MPE) onpeaensiorca nytem 61o-
JIOTUYECKUX aHATM30B W MPUBOAATCA B CTAHOAPTax IO nasep-
HOIl 6e30MacHOCTH, KAk Ha PErHOHAILHOM M HaUHOHAIBLHOM
ypOBHAX (HanpuMmep, ctanaapt ANSI Z136.1 AMepHKaHCKOro
HaLMOHANBHOr0 HHCTUTYTa CTAHIAPTOB), TAK M Ha MEXKIyHa-
poaHoM ypoBHe (Hanpumep, ctaHgapt IEC 60825-1 Mexny-
HAPOIHOMH 3NEKTPOTEXHUMECKOH KOMHCCHH).

2.3.3 Bemuuuusi MAMO (MPE) BeipakawTcs B €UHU-
Lax dHepPreTHueCKod OCBELIEHHOCTH MJIM MOWIHOCTH o0nmyde-
HuA o6bekTa, T.e. B Br/cm® mu hx/cm® (BT/M2 WU II)K/Mz).
OHH 0003Haual0T MaKCHMAIbHBIC YPOBHH BO3ACHCTBUA Ha
4e/I0BEKA, NPY KOTOPBIX OH HE NIOABEpraeTcs 61oI0rHyeckoMy
nopaxeHuo. OnHako, BpenHble 3Gh¢eKTh ¢ Npeanopororoi
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CHMIITOMAaTHKOH MOTryT OBITh BECbMa 3HAYMTENbHBIMH [aXKe
NpU YPOBHAX Bo3ueHcTBHA Hike, yemM MIMO (MPE).

Mpeaeannas aneprypa (Dr)

2.3.4 IlpenensHas aneptypa (D) - 3TO MaKCHMabHBIH
JAMaMETp Kpyra, BHyTpH KOTOPOTO 3HEPreTHYeCKas OCBelleH-
HOCTB WIH MOLIHOCTH 00Ny4eHUs 06 beKTa MOKET OBITH BBIpa-
KE€HA YCPEOHEHHOH BENHYMHOW. DTa BEMHYMHA SBIAETCA
GbyHKUMEH ITMHBI BOMHBI M MPOAODKUTENBHOCTH OOIyUYeHHS.
KoHKkpeTHbIe 3Hau€HHS ITOH BeTMYHHBI MIPUBOAATCA B HALHO-
HaIBHBIX M MEXYHApOAHBIX CTAHAApTax Io JasepHoi 6e3o-
nacHocTH [IpenenbHas anepTypa - JIUMHeiHasA BeIMYHHA U BBI-
PaXkaeTcs B CM WIIM MM.

2.3.5 3uauenne MAMO (MPE) npu Bo3aeHCTBUY Ha riia-
3a M3JIyuyeHHeM B Auana3zoHe AyiMH BoiH oT 400 no 1400 um
(IMana3oH TOpaKeHUs CETHATKU.) ONpedeneHO Kak obuiee
KOJIMYECTBO 3HEPTUM MJIH MOLHOCTb U3y4€HHs, BOCIIPHUHATAs
4EeIOBEYECKUM TT1a30M, aJaNTHPOBAHHOTO K HOYHBIM YCIOBH-
AM HaOmnoneHus, Ang KOTOPOrO BXOIHAs anepTypa (OuameTp
3payka) NpUHATA PaBHOI 7 MM. DTOT JUaMETp CUMTAeTcA mpe-
JeNBHOM anepTypoil. JIns OHEHKH MOTEHLMaTbHOH OMAacHOCTH
HeOOXOAUMO OIpeNeNIUTE MAaKCUMAlbHOE KONMYECTBO 3Hep-
THH, WIH MOLIHOCTH H3JIy4CHHA, KOTOPOE MOXKET ObITh Mpo-
TYIIEHO 4Yepe3 MpeAesibHYIO aneprypy. OT0 KOJMYECTBO CpaB-
HuBaercsa ¢ [TJJMA (AEL) knacca 1. [nsa na3zepoB ¢ AMMHON
BOJIHBI M3Jy4€HHS BHE NpENEOB AHAana3oHa MOopaxKeHus cer-
YaTKH, @ TAKKE MPH BO3JAEHCTBHU H3JTyYEHUS HA KOXY, MOTYT
ObITh MPUHATHI APYrHe 3HAUEHHWA MpenesbHOH anepTypsl (cM.
COOTBETCTBYIOILIHE HALMOHANBHBIE WM  MENJIyHapOIHbIe
CTaHIAPThI).

2.4 KIIACCHUDPUKAIIMA JIAZEPOB
MO CTEINEHN OITACHOCTH

2.4.1 PaznuuHble METOIbI KiaacCHU(HKauMu J1azepoB Mo
CTENEHH ONAcHOCTH MCHOJNB3YIOTCA A1 0003HAYEHUA YPOBHA
BPENOHOCHOCTH U3My4YeHHUs, MPUCYLIErO JIa3€pHOH CUCTEME, H
yKa3aHHi HeoOXOAMMBIX Mep B Liejiax obecredeHus Gezomac-
HoctH. CornacHo KknaccuHKaUMy, Jja3epbl OTHOCAT K YEThI-
pemM Kkjaccam - OT MEpBOro, JIyd KOTOpHIX Oe3zomaceH npu
6OMBLIKHCTBE U3 BO3MOXHBIX YCNOBHH NpAMOro Habntoaenws,
M JI0 4eTBepToro, TpedyroLyx NpuMeHeHHs Haubonee CTporux
Mep KOHTPOJIA.

2.4.2 Knaccudukaius OCHOBBIBAETCS TOJILKO HA YCIIOBUH
NpAMOTo HaGIOAEHUS JTa3epHOr0 M3NyueHHs JHOO HEBOOpY-
KEHHBIM I7a30M, Jubo yepe3 5-cM NHH3BL. ITO 3HAYMT, UTO
018 OompejeneHus Kiacca Jiazepa MOLUHOCTb, WM JHEprus
H3TyUeHHUs, KOTOpas MOXET ObITh MPOMYILEHa Yepes Npeaeb-
Hylo aneprypy ( Tak HasbiBaeMas 3($¢EeKTUBHas MOIIHOCTE,
WM JHEPrHs) AOJDKHA OBITh COOTHECEHA C COOTBETCTBYIOLIUM
3Hayenuem TIJJUH (AEL). B obuwmx 4deptax knaccudukauus
Ja3epoB MpeacraBfieHa HWKE (TMOJTHOE OMUCAHHE COAEPKUTCA
B MPHHATBIX HALMOHATILHBIX U MEXIYHAPOAHBIX CTAHAAPTax).

1 knacc

2.4.3 K nepsoMy Kiaccy OTHOCATCS J1a3epbl, KOTOPBIE HE
MOTYT HCMYCKaTh HM3Ny4YSHHe, MpeBbIIIaiollee MO MOMHOCTH
3Hauenue [1JIUM (AEL) wiacca 1 (ucxoas M3 MakCHMalbHO
BO3MOXHOW MNPOJOJDKUTEIBHOCTH BO3ACHCTBHA, OMpenaese-
MO# KOHCTPYKUHe Jla3zepa, WM ero Ha3zHadeHHeM), 0o Ja-
3epbl, CHabXKEHHBIE aJEKBaTHHIMH TEXHHYECKHMH CPEACTBAMH
JUIA OTPaHHYEHHA AOCTYNAa B 30HY AECTBHA M3Ny4yeHMs, Xa-
pakTepH3yiolero asep 6osee BBICOKOro Kiacca. 1o , OfHa-
KO, HE 03Ha4aeT, YTO TaKoH yasep 00%3aTE/ILHO MPEACTABIAET
coboif ciucreMy, HecmocoOHy10 OkasaTh BpeA. [1ockobKy pac-
CMaTpHUBAIOTC TONLKO ycnoBus HaOMIOAEHHA HEBOOPYKEH-
HBIM I71a30M WM Yepe3 5-CM JHH3bL, TO MPH HCIO/IB30BAHHUH
ONTHKM ¢ K03(dHUIMEHTOM ycuNeHHs, mpesbiaomum 7,14
(5-cM JIMH3BI), MM €CIIH BO3MOXKEH JIOCTYN BHYTpPB KOpryca
OMUTTEPA, BPEJHOE BIMNHHE H3NYy4YEHHS Ha 3PEHHE MOXKET
UMeETh MECTO.

2 KJjaace

2.4.4 Ko BTOpPOMY Kjaccy OTHOCATCA MATOMOLUHbIE Ja3e-
pbl BUAUMOTO Uanyuenus (c miunHoi BonHsl ot 400 xo 700 HM)
W Nla3epHBIE CUCTEMBbI C JOMYCTUMOM BBIXOJHOH MOILHOCTLIO,
NpeBBINAOILEH NpeaenbHoe 3HAUYEHHE I J1a3epoB IEPBOro
Kiacca, HO He Beime 3HauweHus [1JIUM (AEL) xmacca 1 npu
MPOJO/KUTENLHOCTH BO3/eiicTBUS Ha 00BekT, paBHo# 0,25 c.
INJAHMH (AEL) knacca 1 npu npoRO/KUTENBHOCTH BO3ACHCT-
Bus 0,25 c cocraBnger 1 MwinuBarT. Jlasepbl HEBUAWMOrO
W3Ty4eHHS HE MOTYT OBITb OTHECEHBI KO BTOPOMY KI1accy.

3 knacc

2.4.5 Knacc 3 noapasnensercs Ha 3a u 3b 3A u3B B
MEKAyHapoaHbIX cTanaaprax). K knaccy 3a oTHocATCA nasepsl
cpenHel MOIIHOCTH, HE Ooniee 4eM B 5 pa3 NpeBbIIAOILEH
snauenue [1JIMU (AEL) knacca 1 (ITAWH (AEL) knacca 2 s
J1a3epoB BHUIMMOTO H3TYYEHHs) HpU COOTBETCTBYIOLIEH IIpo-
JIOMDKUTENLHOCTH BO3LeicTBUA Ha 06bekT. Bee npyrue nasepsl
¢ mo6oil ITMHOI BOJHON H3/TyYeHUA, HE OTHOCSILIMECS K Mep-
BOMY WIM BTOPOMY KJacCy, MOUIHOCTBIO MeHee 500 musuiu-
BarT H He CMOCOOHBIC HCMYCTHUTH IHEPTHIO, MPEBHIUAIOLIYIO
125 mumuipkoyneii, 3a 0,25 ¢, AOMKHBI ObITH OTHECEHBI K
wraccy 3b (3B). B MexayHapomHoM ctaHpapTe, pa3paboraH-
HOM MeXayHapoAHOH 2/eKTpOTEXHUYECKOH KOMHCCHEH, NIpH-
BEJICHO TAKOKE MpefiefibHoe 3HAYEHHE MOIMHOCTH H3ITyueHHS
Ui J1azepoB Kinacca 3A, pasHoe 25 Br.m” (2,5 MBT.cm ™).

4 knace

2.4.6 Jlazephbl YETBEPTOrO KJTAcca - 3TO J1a3ePhl C BHICOKOH
MOILHOCTBIO W3NTy49€HH s, BKTIOYas BCE, HE YKJIABIBAIOIIHMECH B
OrpaHHyYeHHs 10 TpeThbeMy Kiaccy. Takue nasepsl 4acTo ObI-
BAIOT MOXapoonacHsIMH. OnacHLIMH B MOKapHOM OTHOLIE-
HHH, BEPOSTHO, MOXKHO CUMTaTh 00a THNA OTPAKEHHOTO H3JY-
YeHHs — 3epKanbHOE U auddy3Hoe.
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2.5 HOMHUHAJIBHASA TUCTAHIUA
ONTUYECKOI'O NIOPAXKEHMUSA (HIOI (NOHD))

2.5.1 HAOI (NOHD) - makcuMajlbHOE PAcCTOSHHE, Ha
NPOTAKEHUH KOTOPOrO MOUIHOCTb, MM JHEPTUA HU3IYy4YEHHA,
NPOLICAIETO Yepe3 MpPEAENBHYIO afepTypy, MOXET MpPEBbl-
waTh 3Hauenne [1/JHH (AEL) knacca 1.9T1a Benu4uHa orpene-
AsseT MUHUMaNbHYI0 6€30MacHyl0 JTUCTaHLHUIO, ¢ KOTOpOH ue-
JIOBEK MOXKET OCYLIECTBHTb NpAMOE HaOJMIOACHHE HCTOYHMKA
Nla3epHOro u3nydeHus 6e3 pHcKa MONyuyuTb OHOIOTUYECKOE
nospexxaenue. 3nadenue [T/JHH (AEL) xnacca 1 paccuuTeIBa-
ercsa NyTeM YMHO)KeHus BenuuuHel M/MO (MPE) na mio-
IWags Kpyra ¢ QUaMeTPOM, PaBHBIM MpelesIbHOH amepType

D).
D, , (MA3(MPE) - - D}
(TIIHM (AEL) = (MI3(MIIE)x 7r><(—2—) ="

2.5.2 Cnenyromas $opmyia BeIpaKaeT 3aBHCUMOCTb Me-
Yy KOJIMYECTBOM DHEPTHH, NMPOLICALINM Yepe3 NPENebHYIO
aneptypy Qy (3¢dexruBHOIt 3Heprueit), U MOIHOH 3HEprUeH
Q, rayccosa Jjla3epHOro Jiyua JUis 3aJlaHHOH BesU4HHBI 1/e
auamertpa nyda Dy, nuaMerpa aneptyps! Dy, u nipu npeneOpe-
XUMO MAJIBIX MOTEPSX SHEPTHH B MPOLECCEe pacnpoCTpaHEeHUs
ny4a B aTMOCepe.

o | o
0,

2.5.3 C yuerom BO3ACHCTBHS AUBEPreHIMH, ocnabnenus
B armoctepe n koppexkTupyromeil ontuku (em. 1.4.9, 1.5.8 -
1.5.10 u, manee, 3.7.7, cooTBETC™ 2HHO) 3Ta hopMyna Npuood-
peTaeT BUA:

0, G-D;}
/ A
I ——— B e S A

Ql) .T.e_”‘r

rae G - gefictByrouimii X03(h(pHLUNEHT ONTHYECKOTO YCWISHHS,
a 7 - NPOBOAMMOCTh HCIMONB3YEMBIX CPEICTB KOPPEKTHPOBKH
3peHHM.

2.54 Ecmu senwuuny [TIJHH (AEL) (MakcHMaJibHbIH
OezonacHblil ypoBeHb BO3AeiicTBUs) Kiacca | 3aMEHUTH Beu-
yuHoil Oy (NEHCTBHUTENLHOH BENMUMHON BOCIIPMHATOrO BO3-
JAeHCTBUS H3/TyHEHHS), TO AaRbHOCTb I BbIPA3UTCA BEMYHHOH
HJIO!I (NOHD). BuinonHMB yKa3zaHHble NOACTAHOBKH K Mpe-
oOpazopa (pOpMyJLy, IOTYUUM:

-D2xG
HOHONOHD) = 1 [ ' 2
@ I1JHH (AEL)
In1- [0 .- g HOAOINOHD)

2.6 OIITHYECKAS IIOTHOCTD
(011 (OD)

2.6.1 Bauay TOro, 4to nasephl WM JIa3epHBIE CHCTEMBI
MOTYT . [ECHEPHPOBAaTh IHEPTHIO WM MOIIHOCTE B MHJUIMOHBI
pa3 mpeBocxonalyto 3Hauenue [1J(MU (AEL) xnacca 1, pa
KOJIMYECTBEHHOTO BEIPAXEHHA TpeOOBaHMI 3all[UTHBIX Mep,
PEKOMEHIYEMBIX TEepPCOHally, NMPEONOUYTUTE/ILHES MPUMEHATh
JiorapuMU4ecKyro mKany. Uro6bl MOJHOCTBIO KOHKPETH3H-
poBaTk TpeOOBAHNA MO 3aLMTE 3pEHHA TIpU paboTe ¢ ompene-
JIEHHOH Ja3epHO cHCTEMOM, PACCUUTHIBAIOTCA 3HAYEHHA OIl-
TUdeckoit nnotHoctd (OIT (OD)) i HEBOOPYXKEHHOrO Iiiaza
W JUIS Cily4as MCTONB30BaHUs KOPPEKTUPYIOILEH OITHKH.

2.6.2 YtoObl onpenenuTh 3HAUEHHE ONTHYECKOH IMIOTHO-
cri (Ol (OD)) 3alUMTHEIX OYKOB, TPEOYIOIMUXCA I Mpeno-
XPpaHEeHUs OT CJTy4alHOro BO3NEHCTBHS J1a3epHOro U3NyveHus,
OOBIYHO MONB3YIOTCA OTHOLIEHHEM KosndecTa 3¢ GekTHBHOM
sueprun Oy x Bennuune ITJIMH (AEL) knacea 1, a HMEHHO:

OI1(0D) = logyo| —2f
A (AEL)

2.6.3 Ilpu onpeneneHyy BIUSHUA OUHOKIIA MM JPYyroro
ONTUYECKOro Npubopa, COOTBETCTBYIOMIME U3MEHEHHs KOJH-
yecTBa 3G PEKTHBHOH IHEPTHH MPUBERYT K H3IMEHCHUIO 3Hade-
HUii ontHueckoi otHoctH (OI1 (OD)), xoTopble HEoOxou-
MO YYecTb, €CIIH Takhe YC/IoBUs HabuoeHns BO3MOXHbL. On-
HaKO, MakcumaneHoe 3HadeHue Of7 (OD) HuKorja He MpeBbl-
CHT BENIHYHMHEL, pacCYUTaHHOI 10 hopmyre:

OI(0D) = logyo| —— Lo
TIHH(AEL)

2.6.4 DOra dopmyna AOMYCKaET, YTO BCS JazepHas JHep-
ris KOHLEHTPUPYeTCS Ha IpenenbHoii aneprype, 0€3 Kakux-
b0 MOTEPh NPH MPOXOKIACHHH Yepe3 ONTHKY. DTO HAUXY.-
IMe yCnoBusa HabmoaeHus.

2.7 NPOYHUE ®AKTOPBI

2.7.1 Tlpu npoBeleHNM OLEHKH JIa3epHOIl ONAacHOCTH He-
00XOAUMO PACCMOTPETh U APYrHe acnekThl npobiieMbl. Takue
BEILM, KaK onpeneneHue yuepsa fpu BbITONHEHUH KpHTHYE-
CKOH 3a7a4H, A0/DKHBIM 00pa3zoM cpabaThiBaiolIHe GIOKHPOB-
KH, HAHECEHHE M PacCTaHOBKA MpPENYNpPENHTENbHBIX 3HAKOB H
Tabnuuex — BCE 3TO cOcTaBHble (akTopbl co3naHus Oe3zomac-
HBIX YCJIOBMH Juid paboThl Na3zepHOH YCTaHOBKM. 3HaueHHe
KaX/I0r0 KOHKPETHOIO KOHTPOJILHOIO MEPOTPUATUS 3aBHUCHT
OT TOro, K KakoMy KJacCy Ja3epHOil OMacHOCTH OTHOCHTCS
MCTIONBL3YEMbIH H3nyuaTens. Hanpumep, 1ns nazepos BTOpOro
Kiacca HeT HeoDXOAMMOCTH HCTIONB30BATh 3aJEPIKKY NP 3a-
nycke. B neficTBylOLIEM HaUMOHANGHOM MMM MHTEPHALMO-
HTLHOM CTaHaapTe no ofecreyeHUro na3epHoit OesonacHocTH
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CONCPIKUTCA NEPCUHCHDb He0oOX0IUMBIX KOHTPOJIBHBIX MEP I
Kaxoro Hi BCEX KJ1acCoB 1a3€poB.

BydepHbie 30HbI

2.72 ]JIna mo6oii nazepHOi cucteMbl, paboraromeh Ha
OTKPBITOM BO3ZYX€, AC/KHA ObITh OnpeesaeHa U coOMoAaTrcs
cootBercTBytomian OydepHas 3oHa. Ilom OydepHoit 30HOM
nojipasyMeBaercsd KOHH4YECKUI 00BeM, CKOHLICHTPHPOBAHHBIN
BOKPYT HampaBiieHHA NpAMOi BHAUMOCTH, C BEPIUMHOH Ha
J1a3epHON aneprype M MMeIOLHH yCTaHOBJIEHHbIH Oy(epHsIi
yroi. bydepHas 3oHa o6o3Hauaer npeaenbl, B KOTOPBIX Ha-
BEPHAKA MOXKHO YAEP)KHBaTh Ja3epHblil Nyd. Pasmepsl 6ydep-
HOM 30HBI 3aBHUCAT OT TOYHOCTH HaBE/IEHHA M Ka4ecTBa OINTH-
yeckol cucrembl nasepa. O6puHO OydepHas 30Ha nazepHOH
YCTaHOBKM B MATh pa3 0oJblie BENUYHHEI, XapakTepH3yomei
€e TOYHOCTb HaBeACHWA. BydepHsbIii yroja 1ns nepeHOCHOro
Ja3epa, UCHoJIb3yeMOro Ha OTKPBITOM BO3AyXe, paseH 10 Mpan
M 5 Mpan 1 nasepa Ha CTaOUITM3UPOBAHHOMH MnaTgopme.

HomunanbHas onacHas 3oHa (HO3 (NHZ))

2.7.3 O6beM MpPOCTPaHCTBA, B MpEAEnax KOTOPOro Mo-
sxeT ObITh npeBbiieHo 3Hayenue TJJIMM (AEL) knacca |
(Bitiouas OydepHyo 30HY) ONpenNeNnseTcs KaKk HOMHHAIbHas
onacHas 3oHa (HO3 (NHZ)). Yenosek, HaxoAsLIMACS BHE 3TOH
30HBI, MOKET HYBCTBOBaTb ce0s B MOJIHOH 6€30MacHOCTH OT-
HOCHTENIbHO yrpo3sl nazepHoro obmyuenua. C apyroit cropo-
Hbl, BCE, KTO OKa3bIBAIOTCS BHYTPH Hee, AOMKHBI MO0 CTPOro
cobnoaaTe YCTaHOBJICHHBIE MEPBI NPEIOCTOPOKHOCTH, G0
ObITh CHaO)kEHbl CPENCTBAMU HHAMBHAYATbHON 3awMTHI (Ha-
NpuUMep, CrenHanbHbIMH 3alMTHBLIMH oukaMu). HeGonbluue
3epKanbHble OTPaKATeNH, HAXOAAIHECS HAa TPAeKTOPHU Ja-
3epHOro Tyya, MOTYT CO3AaBaTh HexesaTeabHOe U3TyUueHHe, H
JIOJDKHB!  VHMTBIBATbCS TpU  ompeneneHdd pasmepos HO3
(NHZ).

Ysa3pumasn, KpuTHYeckas H cBofoaHast
30HBI M0J1ETOB

2.74 buonoruyecku de3onacHoe BO3ACHCTBUE Ha IJa3a
BHIMMOTO Na3epHOr0 U3Ny4eHHs MOXET CTaTh MPUYHHOMN He-
sKenateNbHeIX 3(P(PeKToB, COCOOHBIX CHU3UTL WM HAPYLIUTH
CrocoOHOCTL YENOBEKA BLIMOJIHUTE CTOSLLYIO Nepel HUM 3a-
nauy. 3t 3ddeKTbl MOryT OKa3aThCs BECbMA ONACHBIMH, ECIH
BBIMOMHAEMAA YEMOBEKOM 3a/1a4a HOCHT KPHTHYECKHIH Xapak-
Tep (CBA3aHHBIA C PUCKOM U1 XH3HHU), HANPUMED, OCYLIECTB-
NleHUe Mocanak BO3AYWIHOro cyaHa. TpH YPOBHA BO3MOXKHOTO
OINTHUYECKOro BMEIIATENbCTBA B NMPOLECC BBIMONMHEHUS MOL00-
HOM 3ajauM omucaHsl B 1. 2.7.5 ¥ noapoOHO pacCMOTPEHH! B
paznesne 3.8. 3HaYeHHUS 3THX BEJIMYHH ClEayIOLHE:

*  mpexesibHas MOLIHOCTh M3NY4€HHS B YS3BMMOIi 30He
moeToB — 100 MUKpoBaTT/cM’;

*  mpedesnbHAd MOHIHOCTB W3NTy4eHMA B KPUTHYECKOMH
30HE MOAETOB — 5 MHKpOBa’I’[‘/CMZ;

®  mpeAcsibHAd MOIUHOCTD M3JIy4eHHs B CBOOOHHOM 30He
nonetor — 50 HBT/cm>.

2.7.5 IlpenensHas MOLIHOCTb U3MYY€HHUS B YA3BUMOI 30-
HE I0J1ETOB NpHOIMKAETCs K YPOBHIO, IIPH KOTOPOM obiryye-
HHE JIa3epOM MOXKET UMETh TSXKKHE U MPOAODKUTENBHEIE MO-
CNIEACTBHUA AN 300pOBBA YenoBeka. B kputuueckoi 3oHe mo-
JIETOB NpefAesbHas MOLIHOCTh HTyYEHHS NpHOITHKAETCA K
YPOBHIO, MPH KOTOPOM B MOMEHT OOJIyY€HHS YE/IOBEK MOXKET
UCTIBITATh 3HAYHTENBHYIO MTOTEPIO 3pEHUS, U 3aTEM MOTYT J0J]-
rO NMpOSBIATLCA BPeAHBIE TIOCIEACTBUA TAKOro BO3/eiicTBHA B
cBOOOJHON 30HE MONETOB NpenesbHass MOLHOCTh H3TyueHHs
NpHOIKAETCS K YPOBHIO, MPH KOTOPOM Yy YENOBEKA MOXET
BO3HUKHYTb KPAaTKOBPEMEHHOE OCJIENJIEHHE, HO 3TO He MOo-
BJleyeT 3a co00il HHKaKUX BPeIHBIX TNOCNeNCTBUM Ys3BHUMas,
KpHTHYecKas M CBOOOJHAA 30HBI MOJIETOB OMpPEAENAOT coboi
COOTBETCTBYIOIME OO0BEMBI MPOCTPAHCTBA, I/e NPEBbIIIEHHE
YKa3aHHBIX MPEIENOB 3alpeuieHo.

2.7.6  PaccrosHus, COOTBETCTBYIOIIME 3THM YDPOBHSM
BO3A€HCTBHS Ha 3pEHHE YEIOBEKA, ONPEHEIIOTC TEM XKe CHO-
cofoM, uTo U npu pacuete 3Hauenuit HOIT (NOHD). 3naue-
HHUS NpeleabHOM MOLUHOCTH H3MyYeHHs, yka3aHHbie B 2.7.4
MOACTABIAIOTCA B (OPMYITY BMECTO COOTBETCTBYIOIIMX 3HaUeE-
Huit MJIMO (MPE), Haxomstcs HoBble 3HaueHus [1MH
(AEL) u npoH3BoAUTCA NiepepacueT JajlbHOCTH. 3aMeThTe, UTO
BCE 3TH BETMYMHBLI OTHOCATCS TOJIBKO K BUAMMOMY J1a3€pPHOMY
H3yUYEHHUIO, U He MOTYT NIPUHUMATHCA BO BHUMAHHE IUIA JLIHH
BOJIH 3a [peienaMy Buaumoro auanasona (400-700 um).

BHesy4yeBble (paKTOPBI ONIACHOCTH

2.7.7 Xotsa naszepHoe u3nydeHHE MpelcTaBiser cobOoH
Haubonee OYEBUIHYIO ONACHOCTb, CBA3AHHYIO C JIa3ePHBIMH
CHCTEMaMH, TIPH OUEHKE CTeleHH Na3epHOil OnmacHOCTH Heob-
XOJMMO YYHTBIBATb MHOTO APYruxX (akTopoB, KOTOpble 00BIY-
HO Ha3bIBAlOTCA BHENY4YeBhIMH. Hiuke crnemyer mepedeHb He-
CKOJIBKHX BHENYYeBBIX (PAKTOPOB ONACHOCTH, NPHUCYLIMX HC-
MOJTh30BAHHIO JIa3€POB:

no6o4uHoe U3MyUeHHE,

CoKarble rassl,

JiasepHas Kamepa,

KPHOTEHHBIE YCTPOHCTBA,
3NEKTPOTEXHNYECKOE 00OPYIOBaHHE,
JIEKTPOMArHUTHAs HHTEpdEPEHLHA,
3PTOHOMHYECKHE acHeKThl,
B3PBIBOOACHOCTB,
MOKapooracHOCTb,

nazepHble KpacuTeny,

MeXaHuYecKHe YCTpOHCTBa,

YPOBEHD LIyMa,

TOKCHYHLIC MATEPHAIIbI,

kabesnpHas NPOBOAKA M TPYOONIPOBOIBI,
yaaieHHe OTXO/I0B,

PEHTTEHOBCKOE H3ITyYeHHE.




I'naBa 3

BUAOD®®EKTHI JIASEPHOI'O JIYUYA
N UX BJIUSTHUE HA BE3OITACHOCTD ITIOJIETOB

3.1 BBEAEHHUE

3.1.1 Co3zpanue nazepa M NPOMBILIIEHHOE UCTIONb30Ba-
HME JTA3€PHON TEXHUKH NPEACTABIIAETCA OJHHM M3 CaMbIX 3Ha-
YHMTENBHBIX HayuHBIX AOCTHxEHUH 20-ro cronerus. B nocnen-
Hee BpeMs J1a3epbl UCTIONB3YIOTCA NPAKTHYECKH NMOBCEMECTHO,
OT CYNepMapKeToB W IIKOJ A0 CNYTHUKOB M paboyux Mome-
LIEHUH; OHHU CTAIX COBEPINEHHO HEOOXOAMMBIM KOMITOHEHTOM
NOTPeOUTENLCKUX TOBAPOB U KOMIUIEKCHBIX MPOMBIUNIEHHBIX
YCTPOWCTB, BKJIHOUas CIIOXKHbIE CHCTEMbI BOOpYXkeHus. Iloc-
TYMHOCTh TEXHONOTHH U CYLIECTBEHHOE CHIDKEHHE B LIEHE
NIPUBE/H K TOMY, 4TO MPaKTHYECKU KaxXIblH MOXKET MOJIy4MTh
nazep B CBOe pacnopskeHne. TeM He MeHee, HUCIONb30BaHHE
NazepHON TEXHHKH JUIS HYXJl COBpeMEHHOro obuiecTna Mpo-
JIOJKAET PaCIIMPATHCA, U ee MOTECHUUATLHBIE BO3MOXKHOCTH
KaXyTcs 6e3rpaHH4HBIMH.

3.1.2 Ho npu HenpaBuiIbHOM HUCIIOJIB30BAHUM JIa3epHas
JHEPrHa MOXET TAKKE MPEACTAaBIATH M CEpPbe3Hyl0 OHONIOTH-
4ecKylo omacHocTb. TakuM 06pa3oM, Jaxe caMas 6e300uIHasA
JasepHas yka3ka MOMET OKa3aTbCs Yrpo3oil 0e30macHOCTH
6o BeaencTBUe NpAMbIX Guoadidhexkros, nubo BbIzga cOoii B
MCTIOJIHEHUH KPUTHYECKOH (Tp U, toleil ocodoro BHUMaHHA)
ONEPATHBHON 3aa4y B OMACHBIX YCIOBHUAX,

3.1.3 Her HHMYero yaMBUTENBHOrO, YTO NPU TAKOM pac-
NPOCTPaHEHHH JN1a3epPOB BO3PACTAET KOJIHYECTBO COOOUIEHHH
00 HHUMAEHTaX, CBA3aHHBIX MO0 co cny4aiiHbiM, 1160 mpen-
HaMepEeHHbIM BO3AEHCTBUEM JiazepHOro Jiyua. CyliecTBeHHas
4acTb OGLIEro KOMHMYECTBA 3THX COOOUIEHHH OTHOCUTCA K 00-
TAcTM aBHAUUM, KAK FPaOXKOAHCKOM, Tak M BoeHHoH. Huzko
JIETAIOLUE BEPTONETHI, HCIIONb3YEMEIE MONUUMER W s Meau-
LMHCKHX T1€PEBO30K, OCOOEHHO YA3BUMbBI HE TCJILKO BCJELACT-
BHe GJIM30CTH 3€MIIM, HO TaKXKe H3-3a TOro, YTO MPOJETAOT
BOMM3HK OT pa3MEILEHHbIX Ha 3eMie JIa3epHBIX yCcTpoitcTs. [1pu
OnpeNeneHHBIX YCJIOBUAX, HAMpuUMep, B KpUTHUecKoll (aze
nosieTa, AKEe CaMblil OOBIKHOBEHHBIH J1a3epHbIA JIyd MOXET
0Ka3aTbCi CMEpPTENBHO OMNACHBIM IJIA BO3MYILIHOrO CydHa. B
HaCTOAILCH rnaBe moApobHO paccMoTpeHbl OHOIpdeEKTH U
pa3pyLIUTENbLHBIE MEXAHH3Mbl SHEPryM JIa3epHOro Jyua, U, B
YaCTHOCTH, C TOYKH 3PEHHA WX BJIHAHHUA Ha MOJEThl BO3AYLU-
HBIX cyJaoB. OnHako, NMPOROIKArOLIMecs pa3paboTKU HOBBIX
Na3epoB M MOCTOSHHBIE JOCTHXKEHMS HCCIIENOBAHHH B OTHO-
LiEHHY J1a3€pOB U CBA3aHHBIX ¢ HUMH 3(eKToB npeacTaBis-
10T Tereph OOLIMPHYIO W HPOJOJDKAIOILYIO PaciiMpAThCa 06-
nacTp 6Uoslornyeckoi Hayku. [1oatoMy Marepuan HacToslei
T7aRBl ABAAETCH JIHUIL 0030POM KOHKPETHBIX aCMeKTOB 3THUX
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a¢pekToB, a UMEHHO - 6HO3(HeKTOB, U TOrO, KaK OHH MOTYT
BJIUATH Ha TOJETH BO3AYWHBIX cydoB. CylIeCTBYIOT ApYyrue
myGsnKauuy, NocBAlleHHblE Gonee rnybokoMy paccMoIpe-
HHIO 3TOi TeMbl. HekoTophle M3 HHX BKIIIOYEHBI B 3aBEpIUAIO-
1Kt rnapy Oubauorpaduyeckuit CIMCOK.

3.1.4 B 3aBHCHMOCTH OT MOLIHOCTH M3JIy4eHHS H ApY-
HX TEXHHYECKHX XapaKTePHCTHK, BO3AEHCTBHIO JIa3€PHOTO
Nyya MpUCYINH pa3HooOpasHble Ouodddekrtsl, BKIOYas
CNoCcOOHOCTh UCTIApATH OMONOTMYECKYI TKaHb, Kak dac-
THYHO, TAaK W B IOJIHO! Mepe, UHOT/a pa3pyluas BeCh Opra-
Hu3M. Hactosnas rnasa orpaHMYMBAeTCs pacCMOTPEHHEM
TONBKO TaKUX O6HOI(GEKTOB, ¢ KOTOPHIMH BEPOSTHO CTOJNK-
HOBEHHE TIPH BHITIONIHEHUH MPAXAAHCKHMX BO3JYILHBIX OTe-
paLMii, ¥ mpexae Bcero, - ¢ BO3AEHCTBUEM HA KOXKY M Ha
ria3a. bonbluas yacTh I7aBhl MOCBALIEHA 3TOMY BUIY pHC-
Ka UMEHHO H3-33 NOTEHLMANbHOM Yrpo3bl 3pEHHIO, IO-
CKOJILKY OHa SBJISETCS HacylHOH npoOneMoi aBHaLMOH-
HOM MEAMLIMHBI.

3.2 OnacHocth

3.2.1 CnexTp 31eKTPOMarHMTHOrO M3NY4YECHUA MPOCTUPa-
eTCA OT KOCMHYECKHX JIydeH ¢ caMoifl KOpPOTKOM JUIMHOH BOJ-
Hbi, paBHOI 10° HM, 10 O4YeHb [JIMHHBIX BOJH, HOpsAOKa
10" um (100 kM), cBazaHHBIX ¢ paboTOl CHCTEM CBA3U U 3HEp-
FETHYECKHX YCTaHOBOK. [JIMHA BOJIHbI 3aBHCMT OT 3HEPrUH
($OTOHOB, KOTOpas MOXET ObITh BeCbMa pasnuuHOH. UeM ko-
poYe UIMHA BOJIHBI, TEM Bblllle 3Heprus (POTOHOB, OMNpexde-
JIAIOAs AAHHYIO AJMHY BONHbL. [Tpu B3ammopeficTBUU H3ny-
YeHUs ¢ OHonoruyeckodl TKaHbK) HAa aTOMHOM YDOBHE, 4eM
BBILIE JHEPTHA 3THX (QOTOHOB, TEM BbIlIE PUCK BO3HHKHOBE-
HUA OGuosoruyeckoro sddekra. [ToaToMy H3nyueHHe, Xapak-
Tepulyemoe 6osiee KOPOTKMMH AJNMHAMHU BOJIH, o6najaer Hau-
GONBIIMM MOTEHUHUAIOM 0Ka3aThCs OMOJOTMYECKH OMACHBIM.

3.2.2 ConHue — HCTOYHHK OOJBIIHHCTBA BHIOB €CTECT-
BEHHOrO JCKTPOMAarHUTHOTO W3JIYYEHHMS, AOCTHraIoILEro
3emiu. K €4acThiO, MOBEPXHOCTh TUIAHETHI 3alllMLLEHa aTMO-
ctpepoif OT NPOHUKHOBEHHS MHOTHX H3 3THX BOJIH U CBA3AHHOIA
C 3TUM OMACHOCTH, HO 3HA4YHTENbHAA YACTh IJIEKTPOMArHUTHO-
TO CHeKTpa Bce XKe MPeonosieBaeT 3auUTHLINH 6apbep U CTaHO-
BUTCH (aKkTOpoM OWONOrHYECKOH OMacHOCTH OKpYykatoliei
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Cpeasbt. KpOMe TOro, NPOMBIIUICHHBIC MNPEATIPHATHA MOIrYT
OBITh HCTOUHHKAMH OMAcHOro H3NTyY€HUA B o6BIX YCIOBHSX.

3.2.3 DOnekTpOMarHUTHOE HM3Ty4Y€HHE, XapaKTepH3yeMoe
ONMTUYECKOH OOJACTBIO CMEKTpa, MOXKET BO3NAEHCTBOBaTH Ha
rfnasa 4 Koxy 4enoseka. Jra obyiacTb HaYMHAETCH OT yJbTpa-
¢HoNeTOBOrO Hana3oHa ¢ caMoil KOPOTKOH JUIMHON BOJHBI,
paBHOH 100 HM, H COAEPKHT BeCh BUAUMBII TUana3oH, BKIIIO-
yast UH(PpaKpacHOE U3MydeHHE ¢ HauOONmbINEH [UTHHON BOMHBI
okono 1 MM (10° Hm), KOTOpOE€ HCMOJIb3YETCA B PannoJIOKa-
HMH. YTo Kacaercs nasepHBIX Jydeil, Kak BHAUMBIX, TaK U He-
BHAMMBIX, ONTHYECKasA OOJACTh CNEKTPa 3JIEKTPOMArHUTHOTO
U3NYUeHHs NpeacTaBaseT coboi 6HONOTNYECKYIO ONTACHOCTb.

3.2.4 MexayHapoaHas komuccua no ocseuieHuro (CIE)
noApasfeNuia ONTHYECKY 00/1acTh CIIEKTpa 31eKTPOMarHuT-
Horo HM3nyueHMs Ha HHppakpacHbii (M® (IR)), BuaMMBIH
(VISIBLE) u ynerpaduonetossiit (Y@ (UV)) nmanaszoHsi,
npeacTasieHHbie B Tabnuue 3-1:

Tab6auna 3-1.
CnekTpajibHble XMATIA30HbI ONTHYECKOro H3JTyYeHHst

CnexTpaiibHbl# IHanasoH JnunHa Bonse! (HM)

YOC (UVC) 100 - 280
YOB (UVB) 280 - 315
YOA (UVA) 315-400
VISIBLE (BUJIUMBIi) 400 - 700+
HPA (IRA) 700 - 1400
HPB (IRB) 1400 - 3000
HPC (IRC) 3000 - 1000 000

* XOT4 1nana3oH BUAMMOTO U3JTyYCHUSt MOXKET PacCNpOCTPaHAThb-
¢ Ha AAMHBl BOJH, npesbiatoine 700 M, oOBIMHO 10 mpe-
nena 770 HM, a B HEKOTOPBIX Cllydasx H bonee, COryiacHO KOH-
BCHUMM U B LeisiX oOecrnedeHUs COOTBETCTBHA C APYrHMH
NPHHATHIMH MEXAYHAPOJHBIMHM CTaHAAPTaMH, AUana3oH JUIHH
BOJIH BHAMMOFO H3JyuY€HHS B HACTOSIIEM PYKOBOJCTBE Orpa-
HH4eH npeaenamu ot 400 1o 700 um.

3.2.5 AtMocdepa CIy)KUT €CTECTBEHHBIM LIMTOM MJjlaHe-
161 0T YOC (UVC) uznyuenus. Bonxel amuHoit MeHee 180 HM
MOTHOCTBIO MornowatoTea arMocdepoil. Bes Takol 3amuTel
Guonoruyeckas XH3Hb Ha 3eMiie Obuia Obl HEBO3MOXHOI. Xo-
TA X HE BO3HHKAasA B BHIE NMPUPOIHON OHOJOrH4ECKOH yrpo3sl,
HaNy4eHHe C TaKUMH JJIMHAMH BOJH MOXET FeHEepPHUpPOBATHCS
MCKYCCTBEHHO Y IKCILTyaTHMpPOBaTbCA NOCPENCTBOM JIa3epHOi
TEXHHKH.

3.3 MexaHu3mbl [IOpakeHHs1 OMOIOrHUECKOH TKAHH

3.3.1 YroObl npousouuio nNoBpexiacHue GHOIOTHYECKOM
TKaHH OT BO3ACHCTBUA UTYUYEHHS, OHO IOMKHO NOIJIOMIAaThCA
OTIpe/IeNIEHHOH YacThI0 MOJIEKYJ, COCTABJIAIOLINX 3Ty TKaHb.
Ecnu npu npoxoxaeHuH M3TyuyeHHs 4epe3 TKaHb TaKoro Io-
FNIOLIEHUS He MPOUCXOINT, TO M3YYEHHE HE BhI3BIBAET HHKa-
KOTro NOBpexJeHHd TkaHW. OQHako, GOJNBIUMHCTBO MOJIEKYJ
obnanaer cnocoGHOCTBIO MOMIOMATL MO KpaiiHeH Mepe HEKO-
TOPYI0 HacTh O3JIEKTPOMAarHMTHOrO crekrpa. JInid Kaxnaoro
KOHKPETHOrO BMZA TKaHH MOXHO MOCTPOHTH KPHUBYIO HYBCT-
BUTEILHOCTH K H3NIyYEHHIO B OTPEAENEHHBIX [HANa30Hax
JUHH BonH. Tako#i rpaduk npexacrasnser coboil cymMmapHyio
KapTHHY MHIMBUAYANBHON YYBCTBHTENBHOCTH MOJIEKYJ, CO-
CTaBJIAIOLIMX TKaHb, H HA3bIBAETCA CHEKMPOM G030€UcmEus.
Bo MHOTHX cny4asx yaanoch TOYHO PAaCCUHTATh CIEKTPHI BO3-
NefiCTBHA M3yYeHUS Ha TKaHH Pa3fIiYHBIX BHIOB, U OHH OKa-
3aJIUCh MPUBA3AHHBIMH K 4YeTKO 0003Ha4aeMbIM AWana3oHaM
JUIMH BOJIH. BONBIIMHCTBO CHEKTPOB BO3AEHCTBMA IUIA pas-
JIMYHBIX BUJOB TKaHe#t noapobHo omucaHsl. KiaccHueckum
APUMEPOM MOKET CITyKHTb CNEKTp BO3NEHCTBHA 1A Ciydas
¢dorokeparuTca (cM. pHcyHOK 3-1) (BOCnaneHHe pOTOBMLIbI),
CBSI3aHHBIH C W3OBITOYHBIM BO3/EHCTBHEM YibTpadHOIETOBO-
ro U3JIy4YeHHs.

3.3.2 Yrobbl mpoucXoAUNO NMopaxeHHe OHONOrMYecKoH
TKaHH, MOJIEKyJIa JOJDKHA NOTrjolars GOTOHbI, HCITyCKaeMble
HUCTOYHHKOM  m3ny4yeHus. CornacHo 3akoHy ['poryca-
Hpeiinepa (Grothus-Draper Law), ¢oToHBI HOMKHEI OBITE TTO-
TJIOIUEHBI MOJIEKYJIOH Mpexkae, YeM Mpon3oiaeT GoToXxumude-
cxuit addekr. ITo 3akony Crapka-DitHiuTeitHa, 4ToObI BBI3BAaTh
3TOT 3 dexT, HY)KHO, YTOOBI MOJIEKYJIA TOTOTHIA BCEro OAUH
¢doroH. Ecnu dotoH nornoweH, GHonoruyeckoe MopaxieHue
MOXET CTaTh CJIEACTBUEM cCpabaTblBaHUA OJHOrO M3 Tpex
IJIaBHBIX MEXAHU3MOB pa3pylueHHs: ¢poToxumHueckoro (¢o-
TOJHTHYECKOro), TepMHuecKoro (¢GpoToxoalyJATHBHOIO),
AKYCTHKO-MeXaHHYeCKOro, Wik 000 HX kKOMOMHALIUH.

3.3.3 Buytpu yit060# gaHHOU OMOJIOrM4ECKON TKaHU, KO-
JIMYECTBEHHAA MEpa MOpaXEHUA NpeAcTaBideT coboil pe3yb-
TAT CyYMMapHOro BO3I!CﬁCTBPlﬂ BCEX I3THX MCXAHHU3MOB, a TakK-
e pacnpocTpaHeHHs APYFHX JIOKAJIbHBIX MOBPEXAEHHI; Mo-
3TOMY MOPAXEHHE TKAaHU BBLIXOOWT 3a MPENesibl 30H pacnoso-
JKEHHS OTHENBHBIX MOJIEKYJ. B HEKOTOpBIX Cllydasx nopake-
HHE TKaHH MOXeET ObITh HHAYHHPOBAHO Ha 3HAYUTECIIBHOM pac-
CTOSHUH OT MECTOMOJIOKEHHS MOMIOLIAKOLIEeH MOJIEKYJIbl, Ha-
NpUMep, U3 MECTA OTEKA WK pa3pblBa COCyaa.

PoToXHMMHYECKOE MOPAKEHHE

3.3.4 ®otoxuMuueckoe ((HOTOIUTHYECKOE) MOpaKeHHe
MPOHCXOMUT TOTIa, KOTa 3Heprus Bxoasuiero GoroHa fOCTa-
TOYHO BBHICOKa, 4TOOBI paspywnth (lyse) CyLIECTBYIOLINE XH-
MHYECKHE CBA3H BHYTPH OTAENIBHOM MOJIEKY/Ibl. Pe3yapTatoM
3TOro ABMNAECTCA W3MEHEHHE WM pa3pylueHHE MOIJIOMAILIHX
MOJIEKYNl ¥ HexenarefibHas TpaHchopMalus ux B CBOOOIHBIE
paaukaibl. 3HaYMTENbHBI 06BEM HAay4HBIX HCCIENOBAHHH U
pa3paboTOK MPOAOKAET MOCBSALUATLCA OCTPHIM H XpOHMUe-
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CKHMM 3a00JIeBaHHAM TKAaHH, BHI3BAHHBIX OGpa30BaHHEM CBO-
GOAHBIX PanUKallOB, HE3aBHCHMO OT MPHYHHBI UX BO3HHKHO-
BeHHus. CONpOTHBIIAEMOCTh OpraHH3Ma IJIMTENLHBIM MOCACH-
CTBUAM €XEJHEBHO 00pasyromuxcs cBOOOIHBIX PaMKalOB B
GonpLoif cTerneHd o6yCnoBIUBAETCA MPUBIIEYEHHEM Pa3HOO00-
pasHBIX XUMUYECKHX MeJUaTOpOB, KOTOphIe 6OpIOTCS ¢ mopa-
JKe1HeM, BBIBOAS CBOOOAHBIE PafHKAIBl W3 TKaHeH, 4TOOBI
HelTpau30BaTh HX NOTEHLUHATBHOE OTPULIATENLHOE BO3MEH-
creue. Korza 3TH MexaHu3Mbl BOCCTAHOBNIEHUS, HITH MEIHATO-
PBl, HE MOTYT KOMITEHCHPOBATh TEMI 00pa30BaHHus CBOOOAHBIX
pajIMKaJoB, 32 3THM CIEAYIOT MHOTHE H3BECTHbIE BHIBI OCT-
pBIX H XpoHHUeCKUx 3aboneBaHuil, HapUMep, KaTapakra, Ma-
KyNoaucTpodus, nereHepaTHBHOe W3MEHEHHE pOrosoil 00o-
JIOYKU W pasHooOpasHble JereHepaTHBHBIE KOXHBIE 3a6oneBa-
HUS - OT TIOTEPH TACTHYHOCTH (ITOSIBIEHHE MOPLINH), IO paKa
KOKH.

3.3.5 Yem kopoue [IHHA BOJIHBI, TEM BbILIE YHEPTHUSA CO-
OTBETCTBYIOIIMX eif yITOMAHYTHIX (hoToHOB. Haubonee snepre-

THYECKH 3apskeHHbie OTOHBI, RanpuMep B auanazoHe YOC
(UVC), cnocobHsl pa3pyliaTth MEXYIJIEPORHBIE CBA3H, T. €.
Haubonee npouHble GHOXHMUYECKHE CBA3H JKHBOH TkaHH. Bor
1I04eMy OT HaJIM4YMA B aTMoc(epe NOrNoTUTENIed HITyIeHHS B
Y®C (UVC) nuanazone, Takmx kak KHCJIOPOX, O30H, BOJA,
JBYOKHCh Yrjepoia M ApYI'MX aTMOc(hepHBIX COCTAaBAAIOLIMX,
CaMbIM HENOCPEACTREHHBIM 00pa3oM 3aBHCHUT COXpaHEHHE
JKHM3HH YeNoBeKa Ha 3emine. CleoBaTe/EHO, MMEHHO dHEeprus,
KOTOpas CBA3aHAa C STUMH Haubojee KOPOTKMMH BOJHaMH
yABTPadHONETOBOrO AHaNa3oHa, Urpaetr Haubosee 3HaYUTENb-
HYI0O pONib B HAHECEHHH (POTOXHMHYECKOrO MOPAKEHUA MpH
BO3[EACTBMY KaK Ha KOXY, TaKk U Ha rna3. JlefcTBUTENBHO,
IUIMHBI BOMH Kopo4ye 320 HM, CHUHTAIOTCH aKTUBHBIM aKTHHHY-
HBIM ((OTOXHMHUYECKUM) AWana3zoHoM. Jlazepsl MOTryT mpen-
CTaBMATE COOOH KOHLEHTPUPORAHHBIH HCTOYHHK (OTOHOB
[paKTH4YecKH! Ha JIroGoH [UIMHE BOJHBI, M NMOITOMY BECbMa
3}dexTHBHBl AN HaHeceHHs (OTOXMMHYECKOTO MOPaKeHHs
mubo myrem cnaGoro, HO MPOJOJDKUTENIBHOTO, JINGO KpaTKo-
BPEMEHHOTO, HO MOILIHOTO BO3AEHCTBHUA.
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AKyCTHKO-MexaHH‘{CCKOC IMopa*keHne

3.3.6 Koraa MoJsieKy/la HEOPraHH4ECKOrO WJIH OpraHuye-
CKOro BeilecTBa mnornowaer ¢oToH, 3Ta [JONOJHUTENILHAsA
TIOPLMA HOBOM 3HEPTHMH NEPEBOJAUT MOJIEKYJTy B OIMH M3 He-
CKOJIbKMX HEYCTOMUMBEIX COCTOSHH, CaMOe HEyCTOHYHBOE U3
KOTOPBIX YacTO Ha3bIBAaeTCH TPUILIETHBIM. Bce 3TH cocrosHus
KpaiiHe HeycToNYMBEI, BHOBH 0OpeTeHHas W306BITOYHAsA IHEp-
IS HA TAKOM YPOBHE OBICTPO MCHYCKAeTCsA, H MOITOMY YIO-
MSHYTbIE COCTOSHUA Ype3BBIUAHO KPaTKOBPEMEHHbI. B Heko-
TOPBIX CITy4asiX BLICBOGOXKIEHHE DSHEPTHN MOXHO Habmoaarh
BH3yaIbHO, KaK BTOPUYHOE MCNyCKaHHE CBeTa C APYFod IUIH-
Holt BONHEI, B BUOE (ochopecueHUUH WM (IIIOOpECUEHLIUH.
Ho 06bi4HO, BHICBOOOKIECHHE 3TOM SHEPTHH NPOUCXOAUT My-
TeM 3K30TepMMUECKOil peakluu, T. €. BhIAENEHUEM Terfa. B
3aBUCHUMOCTH OT KOJIM4ecTBa 0Opa3oBaBLIerocs Temwia W Tep-
MOUYBCTBHTEJILHOCTH OKPYKAIOLIMX TKaHEH, eCIH MeXaHH3MBI
HOPMaIBHOTO PacceMBaHHA TeIU1a HE KOMIIEHCHPYIOT MPUTOK
WIH [EPerpyKEeHbl, ITOT TEPMUUYECKUI MPOLECC CTAHET MpH-
YHHOH TEPMHUUYECKOro MOopakeHHsA. TeIUIoTa MOXET BbI3RATh
TIOpaXKeHHE OKPY)KAIOUINX MPOTEHHOB U APYrUX TKaHel fane-
KO 3a MpefesiaMM MeCT HETMOCPEACTBEHHOIO PacMoNIOXKEeHHS
MOMJIOIIAKOLIMX MOJIEKYJ1. DTO 0OBbSCHAET, TOYEMY NMOpaKeHHE
3peHHA BCJEACTBHE 03KOTra CETYATKHU JIA3EPHBIM JIyH1OM MOXKET
OBLITE TOpa3o GoNiee Cephe3HBIM, YEM MOXKHO OXKHIATH HCXOIM
U3 pa3MepoB BUAMMOTO Y4acTKa 0)ora.

AKyCTHKO-MexaHH‘leCKOC NopaxeHue

3.3.7 AKyCTHKO-MEXaHM4YECKOE MOPaKEHUE BO3HMKaeT
BCJIEACTBHE KPATKOBPEMEHHOTO BO3JAEHCTBHS JIA3€PHOTO H3My-
YEeHUSt BBICOKOH MOLIHOCTH. MeEXaHHU3M TaKoro MOpakeHus
COCTOMT M3 HECKOJIbKUX noanpoueccoB. Croga OTHOCATCS aky-
CTHYECKHE Y/apHbIe BOJIHBI, BO3HUKAIOIINE B PE3YJIbTAaTE BO3-
JEHCTBUA CaMOro JIa3epHOrO JIyua, ¥ pAf BBI3BAHHBIX 3TUM
asnenuit. Hanpumep, cepxOpicTpble NOALEMBI TEMIIEPATYPLI
NPUBOOAT K O6pa3083Hl/l}O B TKaHH MY3bIPBKOB I1apa, KOTOPLIE
MOryT b0 caMH MeXaHM4ECKH pa3pyLIMTb OKPYKaIOILYIO
TKaHb, MOCKOJIbKY 3aHHUMAIOT OIpeneneHHbld obbem, nnbo
BBI3BaTh BO3HHKHOBEHHE IOMOMHUTEbHBIX YAApHBIX BOJH,
pacnpoCTPaHAIOIMIMXCS BHYTPH H TNPOXOAAIIMX 4epe3 cocen-
HUe TKaHM, MPOM3BOAY Aaxe Oosbllve paspylIeHHs TKaHHOM
crpykrypsl. KpoMe Toro, pesynbTaroM cnocoGHOCTH H3ITyue-
HUA MPHUBOJUTH MAaTEPHIO B BBICOKO MOHHU3UPOBAHHOE COCTOS-
HHe (nnasMa) B KOMOMHAIMM C 3THM [apOreHEepUpYOIHM
NPOLIECCOM MOXET CTaTh KaBHUTaLMOHHBIH Mpouece ¢ obpaso-
BAHMEM I1y3bIPBKOB, HAHOCAUIMX JafbHEHmUH Bpesl TOHKUM
cTpykTypam TkaHH. Takue BO3AeHCTBHA HOCAT BECbMa JHHa-
MHUHBIH XapaKTep U MOIyT MOBPEAUTh MOBEPXHOCTL B 200 pas
MPEBBILIANILYIO TIOIAAL YYAaCTKA TEPMHIECKOTO NOPaskeHHs.
DTOT KaBHTALMOHHBIA NPOLIECC, Ha3bIBAEMBIH TaKxke ONTHYe-
CKMM pa3spylIeHHeM, MOXeT BecbMa d(p(eKkTHBHO MCHONB30-
BAaThCHA, HAallpUMep, C MOMOLIBIO JIa3epa C aKTUBHbIM MaTepHa-
aoM UATH (Nd:YAG), pist MeEXaHH4eCKOTO pa3pylieHus TKa-
Hy. Takoe BO3aeiicTBHE HAXOAHT KIMHHYECKOE IPUMEHEHHE B
o) TANBEMOJIOrHH 1 TMPOHHKHOBEHUS uepe3 IOMYyTHEHHBIE
y4acTKH Kancyisl XpycTannka (BCKphITHE BJIaraiullia riaa3Ho-
ro a610ka), KOTOpble MOTYT 00pa30BaThCA MOC/E IKCTPaKan-

CYNAPHOHR 3KCTPaKLHMU XPYCTANHKa, YTOOB! MPOH3IBECTH JH3HU-
poBaHMe TKaHH B ITyOHHE I71a3a U CO3aTh Pa3phIBBI B Pamyxk-
HoOii 060s10uKe (MPHOOTOMMSA) TIPH JIEYEHHH 3aKPBITOYTOJILHOM
I71aYKOMBEI.

3.3.8 Tunsl 6HOBO3EHCTBUI Ja3epHOroO Jiyya U BBI3BI-
BAEMOr0 MMH MOPKEHHA TKAHM KOXKH WM Flia3a 3aBUCAT OT
MHOTHX flepeMeHHBIX (akTOpoB, BKJOYas Qu3HUecKue napa-
METpPBI CaMOr0 JIA3€PHOTO H3Ty4aTesis, COCTOSHHE BHEINHEH
cpeasl M OHONIOrHYECKHE XapaKTEpHCTHKH 3aCBEYMBAcMOi
TKaHH U €€ OKPYXKAIOUINX CTPYKTYP.

3.3.9 ®usuyeckue napaMeTpbl, XapaKTEPHU3YIOUIUE CaM
JIa3epHBIA M3Ny4Yarenb yriyOleHHO paccMOTpPEHBI B riaee 1.
['naBHBIE U3 HUX CIIEAYIOIIHUE:

e  JUIMHA BOJHEI,
e  HayalbHBIH AHAMETD Jyya,

¢  MOIIHOCTb U ONTHYECKAs [UIOTHOCTH;

e  JMBepreHuMs Jyua;

e  pexuM paboThb (MMIYJIBCHBIA UM HETIPEPHIBHBII);

e  mapamerpsl umnyssca (UNI1, IIHTENBHOCTE, U T. A.).

3.3.10 CnocobHocTe H0OOr0 AaHHOTO Na3epHOro Jy4a
OKa3bIBaTh OMOJIOrMYECKOE BO3/IECTBHE W BBI3BIBATH MOpPaXKe-
HUE TKaHH MOXET ObITh OcCs1ablieHa WM YCUIIeHA NOJ BIHAHH-
eM (axTopoB BHeuwIHeil cpeasl. DTO MpexIe BCEro MMeeT OT-
HOLIEHHE K BO3AEHCTBUIO Ha ri1a3a. OakTophl BHEUIHEH Cpenbl
BKJTIOUAIOT:

®  SpKOCTb Cpeibl (KOTOpas ONpEAENIeT YpPOBEHB CBE-
TOBOH afanTauuH);

¢  YIAJCHHOCTb OT UCTOYHHKA U3JTyUEHHUS;

e arMmocdepHEIC yCIIOBHA;

®  Yroj naaeHus nyua;

®  [POMEXYTOUYHbIC ONTHYECCKUE HHTEPEHCHI;

e  ycnoBus HabnoAeHHA (HEBOOPY)KCHHBIM I71a30M WIH
vepe3 ONTHYECKUI mpudop).

3.3.11 VHpuBuayanbHas 4yBCTBHTE/LHOCTE JoO0oH 6HO-
JIOTHYECKOM TKAHH K KOHKPETHOMY BHIY H3JTyYEHHA MOXET
ObITh UCKYCCTBEHHO YBENIUUYEHA (CHIDKEH IIOpPOT YSI3BHMOCTH)
OyTeM HCIOJb30BAHHUA OMNMpPEACNIEHHBIX (OTOCEHCHOUTH3HU-
PYIOLIUX CPEeACTB MMM MeaukaMeHTOB. CyliecTByer oOump-
Hblit M Bce paspacTraroliHiici nepeyeHb (GapMaueBTHYECKHX
MpernaparoB, MECTHOIO M LIMPOKOIro ClieKTpa AEHCTBHA, Ae-
JlalolKX YenoBeka Oonee YA3BHMBIM Ul OHOJOTHYECKOTO
MOpaXEHUs ONpeleieHHbIX TKaHeH B OaHHBIX YCJI0BUAX. B
HEKOTOPBIX CilydasX TMPUMEHEHHE OTHX MPENaparoB MOMKET
MOBBICHTb YYBCTBUTENBHOCTh TKAHU 10 TAaKOH CTEMEHH, 4TO
u3BeCTHbIH Ge3onacHblf ypOBEHb KOHKPETHOrO BHAA H3jyue-
HUS BHE3aITHO M HEOXMAAHHO CTAHET CyLIeCTBEHHO GHoomac-
HbIM. [TepedeHb HeKOTOPHIX (HOTOCEHCHMOMNM3UPYIOUIHX Npe-
napaToB rpuBeaeH B Tabauue 3-2.



I'nasa 3. Buosghgpexmut nazeprozo nyua u ux énusnue Ha 6e30nACHOCMb NOTEMO8 3-5

Tabauua 3-2.
O6biuHbie (PoTOCEHCHOHTHZHPYIOIIHE CPeaCTBa

AHTHOMOTHKH (TETPALMKIINHEI)
Xnopauazenokcun (Librium®)
XJopTHa3usl

Lluknamarst

®ypoKoyMapHHBI (ICOpaseHb!)
I"puzeodynbBrH

Hanuaunkcosas kucnota

3cTporeHsl / MPOrecTepOHBI
deHoTHa3HHbL

[Mopdupuns! (porphiria)
CynshoHamuas!

CynbGoHunypbl

TpetuHOUH (peTeHoBas KUCI0Ta, BUTAMHH A, Retin-A®)
TprnauetunangeHoNU3aTHH (JIAKCATHB)

3.4 Iopaxenue KOXH

3.4.1 Tlpenensi 9yBCTBUTENLHEOCTH K OTITHYECKOMY M3y~
YEHMIO NPH BO3JENCTBHHM Ha TN1a3 U KOXY, ONpenenseMble CO-
OTBETCTBYIOIUM HAMAa30HOM IUIMH BOJIH, B OCHOBHOM COB-
najatoT. B To BpeMs, Kak BEPOATHOCTH KOXKHOTO MOpaKEHHS
CTATUCTHUYECKH BbIllE, BCTEACTBHE 3HAYMTEABHO Oosbliei
IUIOIAAH YSA3BUMOH TOBEPXHOCTH Y€M Y IJlasa, BIUSHHE 10-
CNEACTBHH TAaKHX MOPAKEHHH KOXU Ha BBIIIOJTHEHUE onepa-
TUBHOM 3a0a4H 0ObIMHO He3HaYMTENbHBI. KpoMe Toro, creneHs
YA3BUMOCTH KOXKH JIETKO YMEHBLIUThH MPOCTHIMHM 3aLHTHBIMU
CPEACTBAMH, TaKHMMM KaK YKPBIBAHHE OTKDBITBIX Y4acTKOB
KOXKH OHEXAOH UM NpUMeHeHHe OJO0KUPYIOIIMX XUMHYECKHX
npenapaToB. HecMoTpsa Ha 3TO, BO3OEHCTBHE ONTHYECKOro
M3JTydEHHS Ha KOXKY MOXET I - .{b BPEAHbIE MOCIEACTBHI B
BUJIE OCTPBIX U XPOHMYECKUX TPOSBJIEHHH, BbI3bIBAEMbIX BCE-
MH TpeMsi GHONIOTHYECKUMH MEXaHU3MaMH NOPAXKEHHS TKaHU.
K THNMYHBIM OCTPBIM KOXKHBIM MOPa’KEHHSIM BEPOSTHO Clefly-
€T OTHECTH OXKOT, KOTOPBIA MOKET OKa3aTbCs HACTONBKO CEpb-
€3HBIM, 4YTO MnoTpebyer HabmoaeHua Bpaya. KyMmynsaTHBHBLIE
3¢dexTel NpPOABNAIOTCA C BO3PACTOM KaK XPOHHYECKHE CO-
CTOSHMS, B BUJEC MOPLUMH, KOXKHBIX CKIaOK (HampHMep, cutis
rhomboidalis nuchae) u paka koxu. ITo oueHkaM cneunanu-
ctoB, 80 npoueHToB 00Wel R03bI kKaHUEeporeHHoro Y@ (UV)
M3JTy4eHHA, BO3AEHCTBYIOLIETO HA YelOBEeKa B TEUEHHE JKU3HH,
OH T[IOMy4YaeT HEe JOCTUTHYB 21-netHero Bospacta. [lo-
HacTosleMy AcHcTBEHHOH 3awmmra ot Y& (UV) uznyueHus
6ylaeT TONLKO €ClH OHa OBeCNeyHBaeTcs C CaMoro paHHero
BO3pacTa; 3TH MEPb! 0COOEHHO Ba)KHBI B OTHOIIEHUM AETEH.

3.42 PaspywurtenbHoe NEHCTBHE HA KOXKY U Ha BECh Op-
FaHM3M MOTYT OKa3blBaTh Haubosee MOLIHBIE JIa3epsl, paspa-
OaTpiBaeMble IS BOCHHbIX, TIPOMBILIIEHHBIX ¥ HAYYHBIX Lie-
neit. OaHako, MaJOBEPOATHO, UTO JAXKE CHIIBHOE MOPKEHHE
KOXH JIa3epHBIM JIydoM criocobHO (H3IMYECKH HiH NCHXONO-
FHYECKH BBIBECTH M3 CTPOS IKMMAK BO3AYLIHOTO CylHa H Ta-
KMM 00pa3oM chIrpaTh Kakylo-TO poJib B HapylleH#H Ge3onac-
HOCTH BBINOTHEHUS BO3AYIIHBIX onepauuil. JlonomHUTenbHYIO
MHQOpPMAlMIO 10 3TOMY BOAPOCY MOXHO MOAYYMTb M3

TEXHMYECKUX NyOnuKauui, KacaloLMXci HHAYLUPOBaHHBIX
KOXKHBIX NopaxkeHuH. UTOOB! CHU3HTH BEPOATHOCTH MTOABIICHUS
KaK OCTPBIX, TAK H XPOHHYECKHUX TOKCHYHBIX KOXHBIX dddek-
TOB, HEOOXOAMMO w30eraTh HEBBIHYXKAEHHOTO MNpeGhIBaHHA
fion u3nyueHueM, ocobenHo YO nmanazona. MHTEHCHBHOCTD
yAbBTPadHONETOBOrO U3JNyYEHHsS BO3PACTAaET C BLICOTOMH, Kak
NpaBUIIO YBENHYMBAACE HA TPH - YETHIPE MPOLIEHTA 3 KOKIbIE
300 M (1000 ¢T) nonvema.

3.5 MopaxeHue ria3

3.5.1 HMeHHO BO3MOXHOCTb PE3KOTO HapyIIEHHA 3pu-
TEJIBHOTO BOCTIDMATHSA H CBOHCTBO JIa3€pHBIX Nydeil BHI3BIBATH
nopakeHHe ria3 JOJDKHBI MPExkAe BCETO NPUHUMAThCA B pac-
YeT MpH BBHINOJHEHHH JIETHBIM JKMIAXKEM CBOMX 00A3aHHO-
CTeH, NMOCKONBKY MPEACTaBIAIOT yrpo3y 06e30macHOCTH fone-
TOB.

3.5.2 Ecnu ycXOOHTh M3 CBOWCTB J1a3epHOro JIy4a OKa3bi-
BaTb NOpaxarolluee BO3REHCTBUHE, ONTHYECKOE H3JTyuYeHHE
MOXHO NOAPa3AENNTh Ha IBa OCHOBHBIX JHANa30Ha: AHANa30H
[MOpaKEHUA CEeTYATKH M AUANa3oH, B KOTOPOM cCeTyaTrka He
nopaxaercsa. CHnekTp WUIMH BOJH JHMaNa3oHa IOPaKEHHS CET-
YaTKM BKJIIOYAET ONTHYECKYI0 M ONMMXKHIOW HH(]pakpacHyio
(BU3 (NIR)) 30HBI U XapaKTepH3yeT H3iy4yeHHe, KOTOpPoe Npo-
nycKaeTcss ONTH4YecKoi cpenofi rmasa (porosoil 060mOUKOMH,
BOJITHHUCTOH BJIaroi, XpyCTaJIMKOM H CTEKJIOBHAHBIM TEIOM) H
doxycupyercs Ha cerdarke. Ciofa MOJHOCTBIO BXOJAT BOJHBI
BUIMMOIO IuanazoHa JuiMHoH ot 400 po 700 HM H BOJHBI
6imkHel undpakpacHoit 3061 (IR-A), ¢ MpeaenbHON AMMHOIM
BOJIHBI 1400 HM.

3.5.3 JlmanazoH onmacHOro M3dy4Y€HUs, He NOPaKaIoIIEro
CeTYaTKy, COCTAaBIIAIOT BOJIHBI, KOTOPBIE TNaBHBIM 0Opa3oM
MOrNIOAroTCA MepeJHUMH IN1a3HbIMH TKaHAMHU (poroBoit 060-
JIOUKOH M XpyCTanvkoM) O€3 Kakoro-nubo 3HaYHTENnsHOTO
NMPOHUKHOBEHMA Aanblile kK ceTyaTke. DTOT AHANa3oH BKIKOYA-
er ynvTpaduoneroBoe uznydenue (YO (UV)) u naubonee
JnmHHBIE (npeBsimaromie 1400 HM) BodHbt MH(pakpacHoro
uanyuyenns, 1.e. 3080 IR-B u IR-C. HecmoTpsa Ha TO, 4TO He-
KOTOpad 4yacTe Ge30MacHoro Ui CeTYaTKU M3INyUEHUs MOXKET
BCe-Ke MPOHHKATh CKBO3b OINpPEAENIEHHbIE Ia3HBIE TKAHH, OHO
OOBIYHO MOYTH TMOJHOCTBIO MOTJIOLIAETCA, Mpexae 4eM Joc-
TUTHET ceTyaTkH. OHAKO, 3TOT NPOLECcC MOITIOUIEHHA YpEeBaT
OCTPLIMU M XPOHHUYECKHMH MPOSIBICHNUAMH, BRI3BAHHBIMH BO3-
NeHCTBHEM HA CaMH NOINOLIAOIUE TKaHH, 0COOEHHO B Cy-
Yae, €C/IM MpPEBBIIEH NOPOr HOPMaNbHOH BOCCTAHOBHUTEINILHOM
cnocobHocTH. KnaccHyeckHM NpHMEPOM 3TOrO CIIYXUT XpY-
CTAIMK 1J1a3a, KOTOpPbIH ABIAETCA NOCNEIHUM TKAHEBLIM Oapn-
€poM mns ynbTpaduoneroBoro u3myuyesud. OH nornouaer
NIPAaKTHYECKH BCIO OCTaTOYHYKW HOMO YnbTpadHoNeToBOro
M3JIy4EHUS, [POLIEAIYIO Yepe3 poroBylo o6o0uKy U BOAS-
HHCTYIO Biary riasa.

3.5.4 DTOT MOrNOTHTENbHBIA MPOLECC BHI3LIBACT B XPY-
CTAIMKE U3MEHEHHS, TAKHE KaK MOXKENTEHUE, YTO OCNaeT ero
6onee addexTHBHBIM GUALTPOM /I8 BOJIH CHHETO W YIbLTpa-
duonerosoro auanasoHoB. Ho nornoieHue MOXKET Takke
BBI3BAThH YBENHMYEHHE YYACTKOB NIOMYTHEHHSA B GopMe AaepHoO-
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ro MM KOPKOBOIO CKJIEpO3a (CTapuyeckas KarapakTa), KOTOpoe
B KOHIIE KOHLOB HapywaeT ob11yl0 CIOCOOHOCTE 3PHTEILHOIO
BOCNPUATHA. ECNHM XpycTaNMK yHoansercs XHPypru4eCKMM
NyTeM, 3TOT eCTECTBEHHBIN Gapbep Ha MyTH yabTpaduonero-
BOTO H3Ty4YEHHs YCTPAHAETCA TAKXKe, H, CIAEN0BATENBHO, TKaHb
CEeTYaTKH CTaHOBHTCA TEMepb MNOABEPIKEHHOH BO3AEHCTBHIO
ynbTpadUONETOBOTO H3JTy4YeHus BBICOKMX  YpOBHe#H
MHTEHCUBHOCTH, KOTOpoe OBbLI0 Obl €CTECTBEHHBIM 00pasoM
TNIOIJIOMIEHO  YJAJICHHBIM ~ XPYCTaJMKOM. 3TO  BBI3BIBAET
HEOOXOMMOCTE  IOMOJIHHTEIbHOH 3alllUTEl OT COJIHEYHOrO
CBETA  Jaxe A4 JHoJed € MMIUIAaHTHPOBAHHBIMH
HCKYCCTBEHHBIMM Xpyctanukamu (IOL), coaepxkaluumMu B
CBOEM coCTaBe 100aBKH 11 MOIIOLIEHNS YIBTPa(HONETOBOTO
W3Ty9€HHs, MOCKONBbKY TaKHE XPYCTalMKH He o0ecnevydBaloT
HaJIEXKHOH 3aIUThl CETYATKH OT 3TOTO BUAA U3ITYYEHHS.

3.5.5 Teneps paccMoTpuM Gonee NoApoOHO XapakTepH-
CTMKH KKJA0ro BMAA INIA3HOH TKAaHU MO OTHOMIEHHIO K OEHCT-
BUIO ONTHYECKOro H3NyyeHUs. JIns ynpouieHUs pacCMOTPEHHA
NpPHUBEIEH HIKECTEAYIOMWMI pHCYHOK 3-2.

PoroBasi 06oJ104Ka

3.5.6 MmuorocnoiiHaa poroBas 06oouKa NpEACTABIIET
coboli npo3pauHylo CTPYKTYpY, [JIaBHBIM 0oOpa3oM Onaromaps
KOTOpoif obecneunBaeTcs CrOCOOHOCTH I1aza M3MEHATH Ha-
npasjieHHE JydeH (MpenoMIISTh CBET), B MpOLEcce TOro, Kak
BXOUILLME B IJIa3 JIyYH CBETa €CTECTBEHHBIM MyTeM (oKycH-
pytoTcs Ha cerdarke. PoroBas o6onouka crocofHa MOrNOTHT
100 nmpouentoB BoaH Y& (UV) auanazona , AjiMHa KOTOPBIX
He npepbinaet 280 HM (3oHa YOC (UVC(C)). OObIYyHO ITOMY HE
npuaaercs OONBLIOro 3HAYEHHS, MOCKOJbKY AaXe B YCJIOBHAX
nonera Ha caMbiX OGONBIIMX BHICOTAX, 6OsbIIAA YacTh €CTECT-
BedHoro YOC (UVC) usnyuenus yxe noraouieHa atMocge-
poit. CoBceM apyroe AeJsio, eciii peub UIeT 06 UCKYCCTBEHHBIX
ucroynnkax YPC (UVC) uannyueHHus B OKpY»KaloLlylo Cpeny.
OO1ee KOMMYECTBO MOIJIOMIAEMOrO POroBoii obomoukoin YO
(UV) u3nydyeHHsA yMEHBLIAETCS MO MEpe YBEJHYCHUS JUIMHBL
BOJIHBI, IO3TOMY Bce Oosblias ¥ 6oMbliuas ero a0 ocTeNeH-
HO TPOXOAMT uepe3 BOASHHUCTYIO BJAry K xpycramuky. [Ipu
JUIMHE BOJIHBI, paBHOH 360 HM, poroBas 000J04YKa NOIJIOLIAET
OK0J10 34 NpOoLEHTOB BOJIH yNbTpadHoneToBoro uanyueHus. C
JApYroil CTOpOHBI, poroeas 000JI0YKa MOTJOWAET COBCEM He-
6oJbLIYIO MOPUHIO BOJH BUAMMOH W OmnkHEN MH(paKpacHOi
(bM3 (NIR)) 30H crexTpa M3NMydeHHs, Npomyckas CBbie 95
NPOLIEHTOB OOLIEr0 KOJIMYECTBA ITHX BOJIH HAa CeTYaTKy B BHIE
Gonee KOHUEHTPUPOBAHHOTO MU C(POKYCUPOBAHHOTO JTyYa.

3.5.7 TlornoweHne poroBoii 000JOUKOH H3OBITOYHOrO
YO (UV) usnyueHHus MOXET NMPUBECTH K MOPAKEHHIO POro-
BUYHOH TKaHM, U, KaK CII€ACTBUE, K U3MEHEHUIO CIEKTpA I10-
I70WaeMbIX M NponyckaeMblX BoiH. Kiaccuueckum npume-
pPOM 3TOTrO CIYKHT (POTOKEPATHTHUC (BOCHATECHHE POTOBHLbI),
BO3HHMKAIOLUI1 OT BO3NEHCTBMA M3/y4yeHUs MpU  AyroBOH
3NEKTPOCBapKe, MPH 3arOPaHUy MOI HCKYCCTBEHHBIM HCTOY-
HMKOM, WJIM HOA BBICOKOMHTEHCHBHOM €CTECTBEHHbIM Y@
(UV) wznyyeuuneM, TUMHUHBIM [IPY aKTUBHBIX Urpax Ha cCHery
i Ha Bozie. Y@ (UV) uanyueHue Takke CUUTAIOT NPHYHHOIM
HECKOJIBKHX BHIOB POTOBHYHOH JereHepalid, 4acTO Ha3bl-

BAEMBIX KIIMMaTHYECKHMMH KarenbHbIMH KEepaTonaTHAMH, Ta-
KHMH, KaK pOroBHYHasd JercHepauus Bietti v naGpamopckas
Keparonatus. Biaronaps MexaHH3MaM 3a)KMBICHHA U €CTECT-
BEHHBIM BOCCTAHOBHTEJNILHBIM CBOMCTBaM SIHTENHA POToOBOi
000JIOUKH 3TH COCTOSHMA OOBIYHO HOCAT BPEMEHHBIX Xapak-
Tep, XOTA M BecbMa Oosie3HeHHbl. Taxue OONydHEeHHS MOTYT
TaKKe HOCHTh M JMUJEMHYECKHit XapakTep, KaK 3TO OMUCAHO
KceHodoHom B "Anabacuce" , Korma moOYMINA IPEYECKHX
COJIAAT BO BPEMs OPraHH30BaHHOTO OTCTYIUICHHS B ropax Obl-
JIM BBIBENEHBI M3 CTPOA M3-3a Oc/eruieHus conHueM. OmgHako,
JIa3epHbIE JIyYH BBICOKOH MHTEHCHBHOCTH CMOCOOHBI BBI3BATH
cepbe3Hble CTPYKTYpHBIE HapylIeHHs B IiyOOKHX TKaHSIX po-
roeoit obostouku. 310 mpuBeno 6ul K 06pa3oBaHUIO TaM IO-
CTOSHHOTO pyOL@, YTO 4peBaTo MoTepel 3peHHd B 3aBHCHMO-
CTH OT €ro nonoxeHus. K c4acTbio, TaKHe MOLLIHBIE Jla3epHbIE
n3ny4dareny, paboraromme B Y® (UV) auanasode, elue He-
JOCTAaTO4HO pa3paboTaHbl JUIS IPUMEHEHHS.

3.5.8 TIlopaxenus poroBuusl Y® (UV) uinyyeHHeM
06GBIYHO OKa3bIBAIOTCA MOBEPXHOCTHBIMHU, BPEMEHHBIMH U BOC-
CTaHaB/IMBaeMbIMH. TeM HE MeHee, OHH MOryT NPUBOIHUTH K
notepe TPyAOoCcNOcOGHOCTH M OBITH OYEHb GOJIE3HEHHBIMH.
Tsixkenoe ocTpoe ropaxeHNEe POrOBHLIBE YIIEHOB 3KUIaXKa BO3-
JYIWHOTO CyJHa MOMIO Obl JHIIHMTL UX 3PUTENBHOrO BOCHPH-
ATHA.

Boasinucrasi Biara

3.5.9 Bogasgnucrad Bnara — 3TO npo3payHas KHUIKOCTh C
HeOONBIIMM KOJNMYECTBOM IUIABAIOIIMX KJIETOYHBIX JJIEMEH-
ToB. OfHaKo, OHAa B COCTOSHHM FOMIOIIATh KAaKyHO-TO ONIO
YO (UV) n3nydeHus, KOTOpOe APOXOJUT Yepe3 porosyro 060-
JIOYKY rfa3a, HO 3Ta AOJA NpeHeOpekuMo Mana. AHanoruu-
HBIM 00pa3oM OHa MpPOIMYCKAaeT K XPYCTANUKY H3NMyueHHe MH-
¢paxpacroro (MK (IR)) 1 BUAMMOro AMana3oHOB NpaKTH4Ye-
CKH HEOC/1a0ICHHBIM.

XpycTaank

3.5.10 XpycTraquk BHINOJHAET poib nocneaHero Gpokycu-
PYIOILErO 3/IEMEHTa ONTHYECKOH CTPYKTYpbl rnasza. Obnanas
3HAYUTESIBHO MEHbIIEH CNoCOOHOCTBIO NPENOMIIATH CBET IO
CpaBHEHHIO C POTOBOIi 00ONIOYKOM, OH SBJIAETCA €IMHCTBEH-
HbIM TOABK)XHBIM (POKYCHPYIOIINM 3JIeMEHTOM, obecredu-
BAIOLLMM OKOHuaTeNbHOE GOKyCHpoBaHHe Jiyueil Ha ceTyaTke.
OH BBINOJHAET 3TO aBTOMAaTHYECKH U NIPAKTHYECKH MTHOBEH-
HO. 1 KpoMe TOro, 4To BaXKHO, XPYCTANHK - ITO MOCIETHHH
TKaHeBblil Gaprep wid moboro Y@ (UV) uamyueHus, NpOHHK-
Ero uepe3 porosyrwy 06ONOYKY M BOIAHHCTYIO Bhary. Xpy-
CTIMK MOINOLIAET PacTyLLylo Aomo BoaH Y& (UV) nuanazo-
Ha , JUIMHAa KoTopbix npepeimaer 300 HM (3oHa YOB (UVB)),
a Taoke npumMepHo 50 npouenToB YO (UV) uznyveHus ¢ oiu-
Ho#t BonHbl 360 HM (30Ha YDA (UVA)). Kak ykaspiBanoch
paHee, "MaToi" 3a BHINOJHEHHE POJIH MOCTEAHErO TKAHEBOTO
bapeepa nng Y@ (UV) u3nyyeHds Ha MyTH K ceT4aTke, ABNA-
€TCH NOKENTEHHE XPYCTANMKA U OPYTHEe U3MEHEHUS, KOTOpLIE
B KOHEUYHOM MTOT€ BEAYT K MOMYTHEHMIO U 00pa3oBaHMIO Ka-
TapakTsl (cataractogenesis).
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3.5.11. Bcneacreue crnocoGHOCTH NEpenHero cerMeHTa
rna3a norowats Y@ (UV) uznyuenue, NpakTH4eCky HUKaKue
BOJIHBI kopoue 300 HM He MpPOITYCKAKOTCA BHYTPb CTEKJIOBHI-
HOro Tena U TORBKO OKOJI0 OAHOTO - ABYX MPOLEHTOB BOJH
U3NlydeHus crnekTpanbHblX 30H YOB (UVB) u YOA (UVA)
MPOXOAMT Hepe3 XpyCTanuk. bbino oOHapyxeHo, 4TO B Xpy-
CTaMKe UMEETCH JIMIUb €JWHCTBEHHOE "OKHO", MpoINyckKaro-
iee HenponopuHoHansHo OGonbuioe konuuecteo YO (UV)
U3NTydeHHs ¢ JNTMHON BosiHbl 320 HM. DTO NpeAcTaB/IAET onpe-
JENCHHBIA HHTEPEC, HO HAIMYME TaKOro OKHAa He OKa3hIBaeT
3HaUMTENLHOTO BJIMAHMSA HA YA3BUMOCTh miaza. [lockonbky
XPYCTaAMK - 3TO aBaCKy/JHPOBaHHAs W HHKAICyIMpOBaHHAs
CTPYKTypa, €ro CHocoOHOCTh pacCeHBaTh TEIUIO U BBHIACPKH-
BaTh APYrue BpeIHEIe BO3ACHCTBUS KpaliHe OrpaHUuEHbl, U3-3a
4ero, rnaBHBIM 00pa3oM, ¢ BO3pacTOM U o0pasyercs KaTapak-
Ta. XpyCTaAHK NpONyCcKaeT U3y4YeHUe BUAUMOTO JHana3oHa u
6mpkHelt nndpaxpacHoit (BM3 (NIR)) 30HBI CriekTpa MPaKTH-
4YecKH He ocialIeHHbIMU, HO B HECKOJILKO PAacCETHHOM BUIE.
Ho xpycranukoM moromaercs sHeprus cpeadeil HHbpakpac-
Hoil (MKB (IRB)) 30HBI, MO3TOMY BO3MOXHO €ro NOpakeHHe
MHPPAKpPacHLIM H3JYYEHHEM HA MEHBLIEM YPOBHE 3HEPIHH,
HEJ0CTATOMHOM JUIA BPeHOrO BO3EHCTBHA Ha POTOBYIO 000-
Jouky rnasa. C BO3pacTOM JKE/TH3HA XPyCTaJInKa yBEIHYUBa-
eTcs, ¥ OH INOIJIO[AeT BCe BO3pacTawoulylo Jomo boee Ko-
POTKHX BOJIH BHAMMOro aAuanaszoHa (¢duoneroBol M cuHed
obnacteii criekTpa).

CTek/10BHAHOE TeJ0

3.5.12 CrteknoBuaHoOe Tes0 (corpus vitreuM) npeacrasiis-
eT coboii ONTHYECKH MPO3PauHyI0 CTPYKTYpY, 0OPa3OBaHHYIO
n3 )KCJ'ICOGpaZiHOI‘O U BOOAHUCTOro Marepdana ¢ HEKOTOPBIM
KONHYECTBOM BOJIOKOH M kJieTok. OnHako oHo Bce-xe obnana-
€T BecbMa OrPaHHUYCHHOH CMOCOOHOCTBIO NMOIJIOMATh YNbTpa-
¢uoneToBble BOJMIHBL ¥ Gnarofaps cBoeil CTpyKType npomyc-
KAeT M3ITyYEHHE BMAMMOrO JAuanazoHa M OmmkHeH HH(pa-
KpacHoit (MKB (IRB)) 30Hbl criekTpa npakTHyecku 6e3 ocnad-
JieHHA,

CeTtuaTtka

3.5.13 CeruaTka ria3a CONEP>KUT HEWTpANbHbIE NEMEH-
Tel ¥ (poTopeuenTopel (Manoyku M KOAOOUKH) 3PUTESIBLHOM
CHCTEMbI M NpeacTaBiseT co0oil rnaBHeI 00BEKT BHUMAaHUA
NpH PacCMOTPEHUH MEXaHU3Ma (POTOTOKCHYHOTO BO3AECHCTBUA
ONTHYECKOrO U3MYyUYEHHS.

3.5.14 TloaBepkeHHOCTb ceTYaTKH rnaza (oTOIUTHYE-
CKOMY MOPXXEHHIO BO3PACTAacT MO MEPE YMEHBIUEHUS JJIMHBL
BOJIHBI U3jlyyeHus. Kpome Toro, mornouamomas crocobHoCTb
TMIMEHTHOTO JMUTENHA CeTYaTKH BbIe B OMMOKHEH ynbTpa-
¢buoneToBOM 30HE CIIEKTpa, YEM B BHAMMOM nauanasoHe. [lo-
3TOMY, €C/M 103kl AOCTUrajolero ceryarku Y@ (UV) uany-
YeHHS JIOCTATOYHO BeJMKH, TO MOXET MPOU30HTH TepMUUe-
CKOE MOpa)keHHE CEeTYaTKH. Byayun HOpManbHO 3allHILEHHOI
or YO (UV) uanyuenus nepeaHuUM CETMEHTOM IJiasa, B 3TOM
AMana3oHe ceTyaTKa ysa3BMMa, 0COOEHHO I BOJH C JAJIMHOM

Gonee 320 uM. UyBcTBUTENBEHOCTE ceTdaTku K Y@ (UV) uany-
YEHHIO MPOSBIIACTCA TAKKE M I1OCNE YAAICHHS XPYCTAIHKA.

3.5.15 ®opma ceTYaTKH YHHKAIHHO COOTBETCTBYET BOC-
NPHATHIO Y3KOT'O CMIEKTPa COMHEYHOTO UIMy4YEHHS, B OGBIYHBIX
YCIOBHAX AOCTHTAIOILIETO MMOBEPXHOCTH ILTAHETE], 3 MMEHHO,
€ro BMAMMOTO auanazoHa. Kak yka3biBasioch Bbllle, 3Ta 06-
JIacTh CHEKTPA BKJIKOYACT BOJHBI LTHHOM oT 400 10 700 HM, HO
B TIPEAC/NAX 3TOr0 JMana3oHa CeT4aTka OCOOEHHO YYBCTBH-
TeJIbHA K BOJIHAM ONpefesieHHON AHHbL. [TMK YyBCTBUTENbHO-
CTH 1pH GOTOMUYECKHX YC/IOBUAX (THEBHOE OCBEIEHHE) ITPH-
XOIMTCA Ha JUIMHY BOJNHBI 555 HM (kenrto-3eneHas obnacts),
Onaronaps 4yBCTBUTENBHOCTH KOJIOOYEK, HO CMeWaeTcd K
Auana3oHy Gonee KOPOTKHUX AJIMH BOJIH, JOCTUAIOUIMX TIPH-
OnusutensbHO 510 HM (cuHe-3eneHas 06acTb) B CYMEPKH, YTO
COOTBETCTBYET MUKY YYBCTBHTEJIBHOCTH MAIOYEK B CKOTOIMM-
4eCKHX YCJIOBHAX (HO4YHOe 3penue). Takod CABHr NMKOBO
CBETOUYBCTBHUTENEHOCTH CETYATKH MEKAY NUAMa30HAMU YyB-
CTBUTENLHOCTH KOJIOOYEK W MaJoYeK HOCUT Ha3BaHHEe "(eHo-
meH ITypxunbe (Purkinje Shift)”

3.5.16 B HekoTOphIX ciiyyasx (M3MONOTHYECKYIO peaK-
uuto cetyatkd Ha YO (UV) u UK (IR) uznyyenme MoxHoO 32-
¢uxcupoBats gokyMmentanbHo. Xots MK (IR) uanyuenue B
OCHOBHOM HEBHIHMMO, YAanoch MOKa3aTh, YTO NOpPOr CHEK-
TpanbHOH YyBCTBHUTENBHOCTH 4YEJIOBEYECKOro riia3a COOTBET-
CTBYeT /JIMHEe BOJHbI, Aocrurawomedt 1064 uM (Sliney, u
np.,1976)" .

3.5.17 Yto6bl Hauancs NpOLECC 3PUTENBHOrO BOCHPH-
ATHs, CeTYaTKa JOJDKHA NMOroWAaTh BUHAUMOE H3nyyenue. OHa
TaKoke crnocobxa nornouars wanydenue u B MK (IR) nuanaso-
He. 3TOT CyMMapHblif JHAMa30H MONOIIAEMOT0  H3TTYYeHHUS
(Bunumoii u UK (IR) obnacTeii criekTpa) onpenenser nojocy
BOCTIPHMATHS, N0ITOMY fa3epbl, KOTOPbIE HCMYCKaIOT GOTOHBI
B Mpefeiax 3TOro CyMMapHOro JMana3oHa, KiacCHGHUUpYOT-
€1 Kak Ja3ephl BOCIPHHMMAaeMOro H3Jy4YeHHsl, NpeIACTaB-
asroilero GhakTop yrpossl.

3.5.18 Kak yxe yNnOMHHaN0OCh, CBOHCTBO H060Oro KOH-
KPETHOTO J1a3epHOro Jyda OKa3bIBaTh OUOJIOTMUECKOE BO3/EH-
CTBHE 3aBHCHT HE TOJIBKO OT (PU3HUECKUX XapaKTepHCTHK ca-
MOro jly4ya, HO TaKXKe M OT aTMOC(EPHBIX YCIOBHH M IPYrux
H3BECTHBIX NAPAMETPOB COCTOAHHWS BHEIIHEN CpeAbl B JaHHbLH
MOMEHT. B nepeueHb 3THX epeMEHHBIX BEIMYUH HEOOXOAUMO
J00aBUTL ONpeAccHHble OHOMIOTHUECKHE XapaKTEPUCTHKH
Ijia3a, KOTOpbIe TAKXKE CBA3aHBI C MOPOroBOH YYBCTBHTEIIBHO-
CTLIO IJ1a3a K ONacHOMY Bo3aeicTBUI0. K HUM OTHOCATCS:

*  pa3Mep 3pauka;
®  BO3pacT;

®  YPOBEHb CBETOYYBCTBHTEIIBHOCTH;
e  KpOBOCHab)KeHHe COCYMOB;

®  MpO3payHOCTb BHYTPEHHEH Cpeabi rnasa
(TIPOBOAMMOCTB U pacceuBaHKeE);

®  ypOBeHb CBETOBOIi amanraLmy;
¢ Tun obny4yaeMoi TKaHH.
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3.6 IlepeueHb TepMHHOB AJIS XAPAKTEePHCTHKH NOpaxe-
HHA 71232 JIa3ePHBIM H3JTy"YeHHeM

CylecTByeT P TEPMUHOB, HCIOJB3YEMBIX MPH OMHCAHHU
NIOpKEHHs 7132 JasepHsIM HTydeHdeMm. Hibke npuBonurca
nepeyeHb STHX TEPMHHOB.

a) Maxcumanbho oonycmumas MouiHoCmb 0OyHeHUR
(MAMO (MPE)). MIIMO (MPE) - 310 ypoBeHb 3Hep-
THH JIa3epHOTO JTy4a, HIDKe KOTOPOTO Jla3epHOE U3y~
YEeHHE, KaK CHUHTaeTCA, He OKa3bIBaeT HeOlarompusr-
HOro GHonorgueckoro Bo3zelcTBHis. B pacuerHbIX
3HayeHuax M/IMO (MPE) cyuiecTBYIOT HeKkOTOpbie
pas3nuuud, B 3aBUCHUMOCTH OT THNA H3MyueHHs (UM-
MyJIbCHOTO WIH HEMPEPHIBHOrO). 3HAUEHHA BEJMYHH
MIMO (MPE) npu Bo3#eiiCTBHH Ha KOXY M TJ1a3 AJs
moforo THNA JIa3€PHOr0 M3VIyYeHUs INpPUBEICHB! B
crannapre ANSI Z136-1-2000° AMepHKaHCKOrO Ha-
UMOHAIBHOIO MHCTHTYTa CTaHJApTOB H B CTaHIapTe
60825-1: 1998° MesxmyHaponsoi 3NIEKTPOTEXHHYE-
ckoit komuccuu (IEC), a Takke B APYTHX COOTBETCT-
BYIOLIMX MEXKAYHAPOAHBIX NOKYMEHTaX.

b) HoMHHaIbHAR XHCTAHHUHS ONTHYECKOro Mopadce-
ausa (HAOII (NOHD)). PaccrosHde oT MCTOYHHMKA
JIa3€PHOTO U3Ty4eHHs, 32 KOTOPBIM COOTBETCTRYIOLIASA
4acTOTa MOBTOPEHHA) MMITYJILCOB HE NpEBBILIACT 3a-
JaHHO# BenM4uHB. Ha npoTskeHHH 3TOro paccros-
Hus MJIMO (MPE) MoseT GBITh NpeBbIIEHa H BEPO-
ATHO OHWonoruueckoe nopaxenue. [loaromy HJIOTM
(NOHD) ompepenser Tak Ha3bIBaeMyH "0e30macHYIO
JMCTaHIMIO HabuofeHua" Joboro nasepHOro Mamy-
yenus. TloHsrue "Ge3omacHad nucraHuus Habmone-
HuA" MpHUMEHHMO K moOoMy BuAy Ouonormyeckoro
TIOPayKEHHA JIA3ePHBIM JTy4YOM, a HE TOJILKO K Hapylue-
HHMIO 3pHUTENILHOrO BOCHPHATHA.

¢) Munumanvnoe ogpmansmockonuvuecku Habnodae-
Moe nopaxcenue (MOHII (MOVL)). MunuManbHas
CTeneHb MOpaKEeHHd, BHLI3BAHHOIO JIA3EPHBIM H3Jyde-
HHEM, OOHapyKHBacMO€ CPEACTBaMH NpAMOH od-
TaNLMOCKONHMH. TlopakeHHe TKaHM MOXeT ObITh He
Cpa3y 3aMe4Y€HHbIM, H CTaTh BUAMMBIM TOJILKO CIYCTA
CyTkH H Gonee. JHeprus, noTpedHas Ui HaHECEHUA
MOHIT (MOVL), B oCHOBHOM, Bo3pacTaeT B (yHK-
LMOHAJILHOH 3aBUCHMOCTH OT PaCCTOAHMA 1O IieH-
TpanbHO! AMKM Ha cerdarke. HaifneHo, yro obmyue-
HHME W DHEpPreTHYecKas OCBEIICHHOCTh OT OOBIYHBIX
na3epoB, pafoTalolMX B mpeeniax Haubonee ynorpe-
GUTENBHBIX JHANa30HOB MIHH BOJH, CROCOOHBI OKa-
3aTh OHONMOruveckoe Bosmelicrteue Ha ypoHe MOHIT
(MOVL).

3.7 Buonornveckne 3ddexTsi 1a3epHOro obnyyeHus

3.7.1 Xapakrep Bo3MOXHBIX 6H03((eKTOB, BBI3BIBAEMBIX
BO3CHCTBHEM JIa3ePHOTO H3Iy4YEHHA, MpeICTaBaseT coGoit
HENpPEPBIBHEINA CIEKTp 0OpaTHMBIX U HEOGPAaTUMBIX THCTONO-
FHYECKHX NOPKEHHH, 3aBUCALIMX OT (UIHUECKMX Mapamer-
POB Na3epHOro Jy4a, pakTopoB BHELIHEH Cpeabl ¥ YA3BUMOCTH
TKaHH.

1. Sliney, D.H., R.T. Wangemann, J.K. Franks and M.L. Wolbarsht.
“Visual Sensitivity of the Eye to Infrared Laser Radiation”. Jour-
nal of the Optical Society of America, 66(4): pp. 339-341.

2. American National Standards Institute ANSI Z136.1-2000. “Ameri-
can National Standard for the Safe Use of Lasers”.

3. International Electrotechnical Commission IEC 60825-1: 1998.
“Safety of Laser Products, Part 1; Equipment Classification, Re-
quirements, and User’s Guide”.
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TUMBIE (ebinaneHue + OBpatumuie  IPUTENLHOIO
CKOTOMbl  3peHus) CKOTOMBI BOCNPUATMA

- PACCTOAHMUE

v

PucyHox 3-3. Buonornueckue 3¢gdexrs! n1a3epHoro obnyuenus
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3.7.2 Bcnenctsue 3TOro OHpelenseTcs WIHPOKOE pa3Ho-
obpa3ue U HenpepbIBHBINA CHEKTP BO3MOMXHBIX GHO3(deKTOB,
BKJIFOYAs MOpakeHHUA OT ONTHYECKOTO UATYUEHHUs, KaK NaToso-
ruueckue (00paTuMble U HeOOpaTUMBIE), TaK U COOH B BBIMOJI-
HEHHH TpeOyeMbIX IeHCTBHH, NMOCKONBKY BCE OHH CO3JAlOT
yrpo3y 6e30MacHOCTH MoNeToB (CM. pUcyHoK 3-3). [To cTeneHu
nopaxeHusa OHodekTsl pa3HATCA OT Pa3ApPaKEHHA, KpaTko-
BPEMEHHOTO OCIIETUICHHS, HEMpPOJO/DKHTENbHOH NOTEpH 3pH-
TELHOTO BOCTPUATHSA, PA3HOOOPAIHEIX OCTATOYHBIX H300pa-
JKEHHI H CKOTOMBI, 10 0)KOT'OB M KPOBOUITUAHHIA B CETIAaTKE U
Jaxe CKBO3HO#M paHsbl ra3a. Cloaa Takke OTHOcATCH du3nde-
ckHMe U GH3MONOrM4YecKue ABIECHUA, KOTOpHie B HanbHeimem
MOTyT MNpPHBECTH K HapyLICHHIO 3PEHHA M MBICIHTEABHOM
(YHKUMH MO3ra NPH BBIIOJHEHHM KOHKDPETHOM ONEepaTHBHOMH
3agaun. CienoBaTensHo, [t BO3HMKHOBeHMs >ddexra, Biie-
Kyliero 3a coboil cepbe3Hyl0 MNOTEHUHAIBHYHO OIACHOCTS,
coBceM He o00A3aTenbHO NpeBbilIeHHe 3HauyeHHs MIIMO
(MPE) u Hapymenue yctaHoBleHHO# BenwunHnl HOIH
(NOHD).

3.7.3 Ilpu caMOM MHHMMaNbHOM YPOBHE MOLIHOCTH JIHO-
60¢ nazepHoe H3NyYEHHE B BUAMMOM JAMANa3oHe NOTeHIHAalb-
HO ONACHO M0 CBOEMY pasfpaKaIOLIEMY H NCHXOJIOTHYECKOMY
Bo3/eHicTBHIO. B kpuTuueckod c¢ase monera aaxe cnabeli
JIa3€PHBIH JTyd MOXKET OKa3aThCd CMEPTENBHBIM UIA SKHITaKa
H NacCaKHPOB BO3AYLIHOFO CyJHa, Aake He obylagas HocTa-
TOYHO! MOIIHOCTBIO, YTOOB! BBI3BATH OHONIOrHYEcKoe Mopa-
KEHHE TKaHH.

3.7.4 OgpHokpaTHOe 06TyueHHE Na3epOM MOXKET BBI3BATH
HecKoJbko 3¢ dexToB oaHOBpeMeHHO. Takoe obnydeHHe Mo-
HKET ObITh OTBJIEKAIOHM (2 HHOTAA CHOCOOHBIM H UCITYTaTh),
Ha MTHOBCHHE OCJICNIMTh MM BPEMEHHO HAPYIIHTL 3PHTENb-
HOE BOCTIPHATHE, NMPUBECTH K KPaTKOBPEMEHHOM CIIENOTE U K
BO3HHKHOBEHHIO PasHOOOPA3HBIX OCTATOYHBIX H300paKeHui 1
CKOTOMBI, @ TaiKe BBI3BAaTh OXKOT WJIM CKBO3HYIO paHy B CET-
YaTKe H CTaTh NPHYHHOH BHYTPEHHEr0 KPOBOMIIHAHHS B Iia-

3y.

3.7.5 JlasepHriii My4, CriOCOOHBIH BBI3BAaTh OXKOT CETYAT-
KH, MOPA3UT TaKXkKe OKPY>KAIOUIHE YUAaCTKH €€ TKaHHU, YTO NpH-
BEJCT K HX OTeKy M ApyruMm 6nosddexram, KoTopsie pacnpo-
CTPaHATCSA AAJNEKO 3a NpPejeNbl IOBEPXHOCTH, TAe pacroyara-
erci caM BHIMMBIi ovar nopaxeHusa. 3HadyeHue MOHII
(MOVL) onpepenser MHUHHMAIBHYIO CTENEHb BBI3BAHHOTO
Na3epHBIM JTy4OM MOPaXeHMA, KOTOpOoe MOXHO HabmogaThb
cpencteaMH oTanbMOCKONHH, C TPHUMEHEHHEM NPUOOPOR
NpAMOTo BH3YaJIBHOTO OCMOTpa 6e3 HCIONB30BaHUA TEXHHKH
MMKPOCKOMHYECKOro uccnenoBaHui. CriennanbHoe o6opyno-
BaHHe TpebyeTcs NPH OCMOTPE YHaCTKOB MUKPOCKOMMUYECKOTO
nopaxkeHus oT ofiydeHns nazepoM. OnHAKO, MOXKHO NMpEIBH-
JETh, YTO TAKHE HU3MEHEHUA ABIAIOTCA HEOTHEMIIEMOH 4acThIO
HENpepBIBHOTo cnekTpa 6uo3heKToB NpH NopakeHNH TKaHH
H OyIyT HEM3MEHHO NMPHCYTCTBOBATh KaK B CAMOM MECTE Jia-
3epPHOr0 NOPAXKEHHA, TaK H BOKpYT Hero. 310 noboyHoe nopa-
’KEeHHEe TKAHU BOIHHMKAET MpEeXIe BCETO BCIIENCTBHE AEHCTBUA
JpYTHX pa3pyuTeIbHbIX MEXaHH3MOB, TaKHX Kak nepugepH-
yeckde 3 @PeKThl OT 3aKYMOPKH KpOBOCHafkeHHs B Okai-
IIAX YYacTKaX TKaHH HJIM OTeK, Pa3phIBAIOLIMH NpHIerarimme

KJIETOYHBIE CTPYKTYPhI M CXKUMAIOLIHI MECTHBIE KPOBEHOCHBIE
COCYIIBI.

3.7.6 B uenoMm, BOCIpHHMYHBOCTh YEIOBEYECKOro IJla3a
K MOpaXaKoIEMY BO3ACHCTBHIO ABIAETCA Takke (yHKUHEH
YPOBHEH APKOCTH BHEIUHEH Cpelibl H CBETOBOH ajanTalMy B
MOMeHT o6my4eHus. Hanmpumep, moGoil maHHBIH Js1a3epHbii
JIy4 goskeH Obul OBl 0671a0aTh CYLIECTBEHHO GosblieH MoLl-
HOCTBIO, YTOOE! BBI3BATh OMHAKOBLIE 003 deKTH, TaKHE Kak
HENpPOJO/DKUTENIBHAA CNENOTa, KPAaTKOBPEMEHHOE OCTIEILIEHHE
H pa3gpakeHHe 3peHus B poronuyeckux (IHEBHBIX) YCIOBHAX
OCBELICHHS, YeM NPH ME30MHUECKOM (CyMEpeuHOM) ocBeule-
HHUH MM B CKOTONHYECKUX (HOYHBIX) ycnoBuax. I[Ipu onuHa-
KOBBIX CPEHUX 3HAYE€HHAX MOIIHOCTH JTy4 KBaHTOBOIO reHe-
paropa Oyner umerb Gosiee BBHICOKYIO TMMKOBYHO MOIIHOCTD U
noaToMy Gonee onacel, 1eM ayu HH (CW) nasepa, T.e. nasepa
HENnpepsIBHOrO U3NyueHUuA. OMHAKO, €ClIH FOBOPUTh O MHOTHX
NOTEeHUKANbLHBIX Onodddexrax, oOWNX AN CIyuaeB nopaxe-
HHSA Na3epHbIM HITYYSHHEM JI000T0 THIA, Pa3HUNA B KJIWHUKE
U CyObeKTHBHOM BOCTIDUATHH BO3IEHCTBHSA JIy4eil KBAHTOBOTO
reHepaTopa M Jjia3epa HENpPephIBHOTO H3Ny4YeHHs HECOnoCTa-
BHMBI.

3.7.7 BcneactBue  CBOMX — CBETOKOHLIEHTPHMPYIOIIHX
CBOJiCTB, ONTHYECKHE NPHOOPEI, TAaKHEe KaKk MEPUCKOI, Teme-
CKoIl U GHHOKIIb, 00N1afaloT CIOCOGHOCTBIO YBEJMUMBATE JO-
JIIO JIa3€PHOrO U3ITy4YeHHUs, NMONAjaolIero B ra3, TakuM obpa-
30M yCWIMBAs OMACHOCThL MOpakeHHA. [103TOMY, I 3aIUMUTHI
3peHHs HeoOXOAMMO HCIONB30BaTh GoJiee BBHICOKHE 3HAUEHHA
HAOIT (NOHD) u OII (OD). Ilpn yMeHbUIEHHHY OWaMeTpa
Jiyya Ha 50 mpoLEeHTOB, ONTHYECKas IUIOTHOCTH JIyya BO3pac-
TaeT B KBaapare.

3.7.8 Tlpubopsi, obecneynBalole Noay4YeHHe H300pa-
KEHHA, X HE MMO3BONAIOLIME NMPAMOTO HAOIONEHHA 1a3epPHOro
Jlyda, TaKHE€ KaK O4YKH HO4HOro BuieHHd (NVG) wnu undpa-
KpacHble nat4ukH nepenseii norycepsi (FLIR), He nmponyc-
KaloT NOCTYNAOIHE B HHX Jla3epHble GOTOHBI K Y€I0BEYECKO-
My rnaszy. OTH HpHOOpbl HCHONB3YIOT FeHEPHPYEMBIE 3aHOBO
BHUAUMBIE (DOTOHBI, MHOXKAIIHECH MOCPEACTBOM (HOTOUYBCTBH-
TENIBHBIX MaTepHaNloB. BrIxopsiue U3 3THX NPUOOPOB JIyHH
HE ABJAIOTCA Jia3epHBIM H3nyyeHHeM. Hosele ¢oToHEI, Hcryc-
KaeMble H3 CMOTPOBOIO KaHana Takoro npubopa, CymeCcTBEHHO
OTJMYAIOTCH OT TEX, KOTOPble OOBIYHO MOCTYNAIOT B CBETOCO-
Oupatominii npubop. [MoITOMy, XOTS TakHe OATYHUKH H CHH-
MacMas ¢ HHUX HH@opMmauus MOryT ObITh NMOBPEXKICHBI WIH
Jaxe pa3pylIeHsl BO3ACHCTRHEM NA3ePHOTO Ny4a, OHU B Ca-
MOM jene 00ecneynBaloT CYLIECTBEHHBIH YpPOBEHb 3alLUThI
I71a3a OT JIA3EPHOT0 UTYyYECHHS N0 JIMHHH NPAMON BHIUMOCTH.

3.8 buonornueckue 3dpdexTni 1a3epHOro 06y4eHHA H
Ge30nmacHOCTDb M0JIETOB

3.8.1 Hacrosmuii pasnen noceaeH pa3bopy HHIHBHIY-
aNbHBIX OCOOEHHOCTell OmpeneNieHHBIX OMoJorHueckux 3¢-
(eKTOB M3 WX HENMpPEPLIBHOTO CHEKTpa B acneKTe MOPaXeHHs
3peHHA ¥ BIUAHMA Ha 6€30MacHOCTD NOJIETOB.
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®  pasfpaxKeHHE;
OCJICTUICHHE PE3KHUM CBETOM

(TaxKe Ha3bIBaCMBIM APKUM GIieckom);
KpaTKOBPEMEHHas CIIenoTa;
OCTaTOYHBIE U300paXKeHuUS;

CKOTOMB! (BBINAAEHHE 3PCHHA);

0KOTH CEeTYATKH;

KPOBOM3NHUSHUA B CETYATKY;

paspbIB riassoro A60ka;

npouue.

Pazapaxenue

3.8.2 Koraa uenoBek BUOUT SAPKUH CBET, OCOGEHHO HO-
4pK), ECTECTBEHHOM €ro peakuueil ObIBacT B3MIiA B CTOPOHY
HCTOYHMKA CBETA. B moneTe 3KUMaKH BO3AYIIHBLIX CYI0B 0CO-
O€HHO YyBCTBHTENbHBI K HEO)KHIAHHOMY MOSABJICHHIO APKOro
cBera. Takoe OCBEUICHHE MOXET ObITb UMM BOCIPHHATO Kak
takTop NOTEHUHaNLHOH Yrpo3bl, TaKOH, Kak BO3IMOXHOCTEH
CTOMIKHOBEHUSA C APYTUM BO3AYLIHBIM CYJHOM WJIM Ha3€MHbIM
npensrcrBueM. ITUIOTHL, BCAEACTBHE HABBIKOB, NMPHOOGpETEH-
HBIX TIPH BCECTOPOHHEM OOY4YeHHMH, B KOMOHHaUM¥ ¢ CobCT-
BEHHBIMH €CTECTBEHHbIMH OHONMOTHYEeCKUMH  pediekcamu,
WHCTUHKTHBHO HarpaBlIflOT CBOE BHHMAaHHE B HANpaBleHUH
Ji060ro HOBOrO HEOXKUAAHHOTO UCTOYHHKA CBETA Ul OLCHKH
ero 3Hauenns. ITonoOHoe oTBieYeHHe BHHUMaHMA, KOTAa OHO
BO3HHMKAET B KpHUTHUECKOH (ase monera, MOXKET UMETh CEPhE3-
HblE MOCNEACTBHA GE30THOCHTENILHO K TOMY, cHocoOeH iau
3TOT WCTOYHHK JEHCTBUTENTLHO BBI3BATh NMOPAXEHHE 3PEHHA.
Ecnu cer npeacrasnser coboil nasepHbiii nyd, obnaaatomui
MOUIHOCTBIO, Mpesbinaroweil 3Havenne MJIMO (MPE), o
pe3ynbTaToM [aXKE MTHOBEHHOH MpPAMOH BU3yalM3aLMH Jja-
3€PHOrO Jiyda A0 KOMIEHCHUPYIOLIErO CMAprHBaHHs, MOXET
6bITs HeoOpaTHMoe OHONOrMYECKOE MOPAXKEHHE, TAKXKE KaK U
OCTpOE HapyLIeHHe 3pUTENLHOro BOCMIPUATHA.

3.8.3 Bcnencraue crpobupyroero addekra HEeKOTOPbIX
BUJIOB HMITYJICHBIX J1a3epHbIX JIy4eHd, OHH MOIYT OKa3biBaTh
fonee cUnbHOE paszapaxalrouiee BO3ACICTBHE, YeM JTy4H Jla3e-
poB, paloTaOUMX B PEXKUME HENpPEPLIBHON reHepauyu ¢ TeM
)K€ CPEHMM 3HAYECHHEM MOLIHOCTH H3Ty4YEHHUS.

3.8.4 Ecnu cBeT 0Ka3blBaeTCs BCEro JIHIWL OOLIYHLIM pa3-
IpaXHUTeeM 3pEHHUs, BHUMaHHe MUIOTOB CHOBA ObICTPO Mepe-
KJIIO4aeTC Ha BBLIMOJIHEHHE TeKyIIero MpOLecca pelieHus
a3pOHABUTALIMOHHOM 3a1auu, ObITE MOKET TOCTIE HE UMEIoLLel
HHKaKOro 3HauyeHus 3alepsKku BO BpeMmeHd. Ho B cnyuae, ko-
rAa CBET NOCTaTOYHO APOK, OCTATO4HbiC (PH3UOJIOTHIECKHE H
3puTenbHele 6103¢¢eKTs MOTYT NOMEIATh BOCCTAHOBJIEHUIO
HOPMaJIbHOTO ONTHYECKOrO M MBICIHTENBHOrO BOCTIPUATHS H
BBINOJIHEHHIO CBA3aHHBIX C 3THM 3a1a4.

3.8.5 T[Ipu momozpeHuH Ha oONydeHHe JiazepoM, TO, MO
OMBITY, BO3HHKHET HEMe[JIeHHas MCHUXOoNorudyeckad peakuus
KaK npsMoe CAEACTBHUE TOIO, YTO NO Havyaly OyAET BOCTIPHHA-
TO KaK Cepbe3HOE MOP®KEHUE I/1a3, 0COOEHHO, €CAM CBET GhUI
JIOCTaTOYHO HPOK, YTCOB! BBI3BATH YCTOHUMBBHIE 3IPUTENLHBIC
3ddexTbl. Takoe NCHXOIOTHYECKOE COCTOAHME Oyaer coxpa-

HATBCA, TI0Ka XOTA 6Bl YaCTHYHO HE BOCCTAHOBHTCHA (YHKLHS
3peHHs, U MOJIHOCTBIO HE YTPATHTCA A0 OKOHYATENBHOro BO3-
BpallleHHs CMOCOOHOCTH BUAETh WIM NMOKa He OyayT yBEpeH-
HOCTH, 4TO MOPDKEHHE HE HOCHT MOCTOAHHBIN xapakrep. [1o-
9TOMY BO3MOJKHO, YTO B TE€YEHHE HEKOTOPOTO BPEMEHH, MOJ-
BEpruidecss oOJYyYSHHIO YJICHBl DKHMaXKa BO3IYIIHOIO CyJHa
MOTYT OKa3aThCs BbIBEACHHBIMH W3 CTPOA B OTHOLIGHHH CHO-
COOHOCTH 3PUTENBHOIO BOCHPHATUS W/HIM TICHXOJIOTHYECKH.
Peakunu Ha 3TH COOBITHA - CIEACTBUA HEMPEACKAa3yeMbIX Ka-
YECTB YEJIOBEUECKOM HATYphl, HO KaK YYUT HAC OMBIT, OCTa-
TOYHO CHJILHOE OOJIyu€HHE J1azepoM B TAKHX YCJIOBHAX MOXET
CTaTb NMPUYHHOH CEPHE3HOr0 MCUXOIOrHYECKOTO paccTpoii-
CTBA, BBI3BAaTh NMaHHKy W HeoOOCHOBaHHYIO Nepenavy yIpas-
JIEHHS BO3/1YLIHBIM CYIHOM IPYrOMY YWIEHY SKHIIaKa.
Ocnennenne pe3kUM CBETOM (TAKke HA3bIBAEMEBIM SPKHM
651eckoM)

Pe3kuii cBer u apxHii Gieck

3.8.6 Ocnennenue 0T pe3Koro cBeTa, WK OT Apxoro One-
CKa - JIBa 4YaCTO B3aUMO3aMEHAEMBIX TepMUHA, 0003HaYaOIHE
KPaTKOBPEMEHHOE HapyIUEeHHEe 3PUTENLHOTO BoCMpHATHA Oe3
fuonoruyeckoro mopaxexus. Takoe sBlieHHE MoOxeT ORITh
BBI3BAHO BO3EHCTBHEM CBETA NPAKTHYESCKH MOOOro HCTOUHH-
Ka U 0COOEHHO B CKOTOMMYECKUX YCJIOBUAX, KOrJa rnasa mnoj-
HOCTbLIO aJanTHpoBaHbl k TemMHOTE. HO HanMuue B nuUIoTCKOM
kabuHe Kakoro-nHbo MCTOYHHMKA PDE3KOrO CBETA HEXENaTelb-
Ho. Peskuii cBer o6nanaeT CBOWCTBOM MpPUTArMBAThL B3[JAL,
T.€. €CJIM HaNpaBjIeHUE B3MVIAa CMEIIAETCS OT HCTOYHUKA, TO
ocnemfionee Bo3necTBHE pe3koro ceera ocnabesaer. Ocne-
TUIEHHE PE3KMM CBETOM BO3HMKAET TOJIBKO MPH BKIIOUEHHH
HUCTOYHHKE. [IpOACIKHUTENBHOCTE OCAEIUIAKIIETO BO3ACHCT-
BHs Pe3KOro CBeTa ABNAeTCA (yHKUMEH He TOJNBKO TOTO, KaK
JIOIr0 OH HaOnioAaeTcs, HO TaK)Ke CTENEHH aJanTaluy 3peHHs
K OOWHM YCIOBHAM OCBEICHHS M pa3Mepa 3payka riasa, B
koTopelil oH monazgaeT. [lo cune Bo3neHCTBUA PE3KUH CBET
MOXHO MOAPAa3AeNuTh Ha AUCKOMQOPTHBIN U ocnemnsomuil.
JuckomdopTHBI pe3kuit CBET - 3TO CBET, UHTCHCHBHOCTh
KOTOPOro JJOCTaTOYHA BeMKa, YTOOb! BLIHYAUTEH HabmoaaTess
oTBepHyThCs. Eciin obuias ocBelieHHOCTh HU3KA, TO AUCKOM-
¢opTHBII pe3kuil CBET MMeeT TEHAEHUMIO OKa3bIBaTh pa3fpa-
xarouee Boszaeiicreue. Ocnennsaromui pe3kuii CBET - 3TO CBET,
JenalolUi HEBO3MOXKHBIM BHICTh OOBEKT M3-33 CIHUILKOM
sfpxoro ocsewteHus. Jna o603HaveruA CBONCTBA PE3KOTO CBETA
3aTPyIHATE BH3yaJIM3alyio TOTO, YTO OKPYXKAaeT UCTOYHHK 3a npe-
JenamMy €ro JIeHCTBUTENBHLIX PasMEPOB, MCTIONB3YETCA MOHATHE
Byanupytolero 3bdekra, koTopoe sABNgeTcA Hanbonee mpodec-
CHOHANILHOH XaPAKTEPUCTUKON HMCTHHHOIO YPOBHA YXyLICHMS
3PUTENBHOH JEATEBHOCTH.

3.8.7 Ocnemnstominii pe3kuii CBET OT BHEIIHEro HCTOYHHKA
MOXXHO OCJTabHTh, YCTAHABITHBAA HA €r0 IMyTH MOBEPXHOCTH paszie-
i, TaKHE KaK BETPOBOE CTEKIO, HOHAph MHIOTCKOH KabWHBI M
UCTONB3ys ApyTHE ONTHUECKHE CPEeACTBA A PAcCEMBaHMA Ta-
Jarouiero csera. INouapanaHHble WIH 3arps3HEHHBIE OUKH, KOH-
TaKTHbIC JIMH3BL, & TaloKe poroBas obonouka M XpYCTMHK Iv1a3a
TOXE OCNabnAT ocnervIsioee Bo3eHcTBHE peakoro ceeta. C
JpYroii CTOpoHBI, YeM OOJbILIE pacceUBaHKE, TeM CHIIbHEE NMPOSB-
JIeTCA BpEnHbIH deKT ByamHpoBaHusa pe3Koro CBeTa.
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3.8.8 HekoTtopsle MaTepuasl, UCHOIb3yEMbIE IS CO3/a-
HUs TIOBEPXHOCTEH paszeia, MOTYT TaKxke obnafars crocob-
HOCTBIO CO3JaBaTh BTOPHYHOE H3yYEHHE, XapaKTepulyemoe
OMNpENENIEHHbIMH JIIMHAMH BOJIH. BeposTHO, 111 HEBUAHMOrO
JIA3€PHOTO HM3My4YE€HHMsS 3a NpenesaMid HOMHHAlbHOH JHCTaH-
1M ontuueckoro nopakeHus (HAOIT (NOHD)) atot a¢ddexr
HE UMEET CYIECTBEHHOrO 3HAYEHHA.

3.8.9 Tloka3aHO, YTO YYBCTBHTENBHOCTH K PE3KOMY CBETY
C BO3pacTOM BO3pacTaeT, Kak (YHKUMA BO3PACTHBIX H3MEHE-
HMIl ONTHYECKMUX CPEACTB INa3a, U B YACTHOCTH, XPYyCTAJIMKa.
Kak npaBuno, BUOUMBIH Jia3epHblil J1yd O4YEeHb SPOK, UYTO MO-
HKET JIETKO CTaTh MPHYMHON BO3HMKHOBEHHMS OCHEIUIAIOHIETO
peskoro ceera. Pe3kuii cBeT MOXET MCXOOUTH OT J1a3epHOro
Jlyya HCTIyCKaeMOro KaK B HMIYJILCHOM, TaK U B HEMPEPBIBHOM
PEXHMeE M3JTy4eHHUs, XOTH npeaMeToM Oonbluero GecrokoicT-
Ba apsorcs HH (CW) nazsepsi, T.e. J1a3epsl HENpPEpbIBHOTO
u3nydenus. Kpome TOro, ycTaHOB/IEHO, YTO B MPEAENax BUIH-
MOro CHEKTpa BOJIHBI j11000# AMHBI 061anaroT NpUMEpPHO
OJHHMH M TEMH K€ XapaKTepUCTHKaMH paccenBanus. Ciesno-
BaTeJIbHO, H3JyueHHe o0oro LBeta 061afaeT CrrocoOHOCTHIO
WHAYLUPOBATh PE3KUH CBET.

KparxoBpeMeHHas cJienora

3.8.10 KpaTtkoBpeMeHHad cnenoTa mpeicrasiaser coboii
addekT oT BO3ASHCTBHA APKOro CBETa Ha NPOLECcC 3pPUTENLHO-
ro BOCTIPHATHS, COXPAHSIIOLUICA NOCNE CHATHUA 3TOTO BO3AeH-
cTBUs. KpaTkoBpeMEHHas CJlernoTa COXpAHAETCHd, Moka rJias
NIBITAETCA BOCCTAHOBHUTB CBOE HOPMATBHOE COCTOSHME MOCIIE
o0iyueHust ApkuM cBeToM. CnocoGHOCTL MOOOro NaHHOrO
HCTOYHHMKA CBETA BHI3BaTh KPATKOBPEMEHHYIO CJIENOTY HeEMNo-
CpEeACTBEHHBIM 00pa30oM CBA3aHa C APKOCTBIO CBETA H YPOBHEM
ajanTauMH K TEMHOTE rjia3a, Ha KOTOpbIH OKa3blBaeTCA BO3-
JeficTBE, B MOMEHT 3TOro Bo3neicTeus. MoxkHO noka3ars,
YTO 4EM BBILIE YPOBEHb OCBEUIEHHOCTH BHELIHEH cpenbl, K
KOTOPOMY aflafITHPOBAH [JIa3 B MOMEHT OOJIy4eHHs, TeM spue
J0/KeH ObITh CBET, NOTPEeOHBIA A1 HHAYLHpOBaHHS dddekTa
KPaTKOBPEMEHHON ciienoThl. OTCIOa HEMOCPEACTBEHHO Clie-
LIYeT, YTO UeM fp4e CBET, BO3AEHCTBYIOIMI Ha IVia3 B JTOOOH
J@aHHOW CHTyallMM, TEM AOJbIIE MEPHOI BBI3BAHHOM MM Kpat-
KOBPEMEHHOH C/IeNOThl. DTO MMEET NPSAMOE OTHOLIEHUE K CIO-
COOHOCTH TJ1aza BO3BpAILATLCA B HOPMAabLHOE COCTOsIHME MO-
crie 00efIeHUs! CBETOMYBCTBHTENBHBIX MUIMEHTOB, BLI3BAHHOTO
HOBBIM SPKMM Hapy»KHbIM CBETOM. B TeueHHe BOCCTAHOBH-
TEJILHOTO MEPUOJa YCIOBHS OCBELEHHOCTH 00BEKTA, HA KOTO-
POM COCPEJOTOYEHO BHUMAHHE MpH BLINIONIHEHHH ONEpaTHB-
HOHN 3amaud, OydyT Takke BIMATH A MPOAOILKHTENLHOCTh
BPEMEHH, TOTPEOHOTO UIA MOJTHOTO NPEOJOEHH KPaTKoBpe-
MeHHOH cnenotel. Eciu 06beKkT BHHMaHHUs TPH BBINOTHEHHH
KOHKPETHOH onepaTWBHOH 3aJayd XOpOLIO OCBELIEH, TO BOC-
CT3HOBHTEJILHBIR Meproa OyaeT kopoye, 4eM B ciayyae cinabo-
ro ocelieHus 3Toro oowvekra. [1poROMKUTENLHOCTL BOCCTa-
HOBUTENBHBIX MEPHOAOB B TOM W APYIOM Cllydae OTpaxaer
pa3HUUy B TEMIE BO3BPALUCHHA K HOPMALHOMY COCTOSHHIO
MEXIy Nafoukamu U KoJaboukamu.

3.8.11 KparkoBpemeHHas ciaenota MOXeT NMpoAoJIKaThCA
OT HECKOJIBKUX CEKYHO N0 HECKOJBKHX MHWHYT, U, KaK ycTa-

HOBJICHO, 1A 6oJlee NOKWIIBIX JFOAEH 3TOT mepuoj AOJbIIE.
Ero npomo/mkdTensHOCTh OMpenendercs TaBHBIM 06pa3oM
6eicTponelictBueM U 3PPEKTUBHOCTHIO BOCCTAHOBHMTENBHBIX
MEXAHH3MOB, a TAKXKE CTENEHbIO KPOBOCHAGKEHHA COCYIOB B
I71a3HON TKaHW, mpeTepreBiued obnaydyeHue. HenpepeiBHoe H
HMIIYJIBCHOE JIa3€PHOE H3yYeHHE B OJUHAKOBOM CTereHH
CRocoOHO BhI3BATh 3(EKT KPaTKOBPEMEHHOH CIENOTHI.

OcraTouHble H300paXKeHUHA

3.8.12 OcraTouHble H300pKEHUA - ABJIECHUE, OTHOCALIEE-
¢ K 001acTH BOCIPHATHUSA, KOTOPOE COXPAHAETCH Mocie BO3-
JedcTBus sApkoro cBera. COrNacHO ONUCAaHHAM, OHH HMEIOT
BHI CBETJIbIX, TEMHBIX WM LIBETHBIX TOYEK, BO3HHKAIOIIHMX B
nose 3peHus cpasy nocne obmyuyenus. OcrarouHsle H300pa-
KEHHWS — ITO MO CYTH CBOErO pojJia KpaTKOBpPEMEHHas CJIENOTa,
XOTA MOTYT HaOmo#aTecs B TeueHHe Oonee NMPORO/DKUTENBHO-
ro BpPEMEHM, 4YacTO JaXe TMOocje MNOJHOIrO BOCCTAHOBJICHHA
CNocoOHOCTH K BBIMOMHEHHIO ONEPaTHBHBIX 3aJay B FHJIOT-
ckoii kaOuHe, TpeOylOLIMX HOPMAILHOrO 3PHTEIBHOTO BOC-
npuatia. DOQeKTh OCTaTOUHBIX H300paXkeHHH MOryT BKIIO-
4aTh HCKAKEHHOE BOCHPHATHE L[BETOB, YTO BBLI3bIBAETCHA Ce-
NIEKTUBHBIM HCTOLICHHEM MMIMEHTa KONOOYEK, aHANOH4YHO
TOMY, YTO HaONoJaeTca NMpH KpaTKOBpeMeHHo# cnenore. On-
HAaKo, 3peKT OCTaTOYHBIX H30Op@KEHHUI HHOTAA COXPAHAETCS
ropa3szno IONblUE, YeM KPaTKOBPEMEHHas CJIETIOTa, — OT MUHYT
JIO 4acOB M JaXe HECKOJNIBKHX IHeH, W MOXET HOCHTb pa3Ho-
0oOpazHbIii XapakTep B 3aBUCHMOCTH OT ¢oHa oObekra Habno-
nenus. Kak u kpaTkoBpeMeHHas Cj1enoTa, OCTaTOYHEIE H30-
OpakeHHs COXPAHAIOTCH AOJblie y Gosiee MOXKWIBIX JTIOACH.
WX HHTEHCHBHOCTD, TUIOTHOCTh M NMPOAODKHTENBHOCTE HAaXo-
IATCH B APAMONpPONOPUHOHANIBHOIM 3aBUCHMOCTH OT HMHTEH-
CHBHOCTH CBETa, CIPOBOLIMPOBABILETO HX MOABJIEHHE.

3.8.13 OcrarouHsle H300paxkeHUs MOTYT BO3HHKATh I0O-
cne BO3JAEHCTBHSA KaK BMIMMOIO, TAK M HEBUAMMOIO H3nyue-
HUA. DddekT ocTaTOUHBIX H306parkeHHH mnocie BO3neHcTBUA
HEBHIMMOrO H3/TyueHHs OOBACHAETCS HOPMAIbHOH 1yBCTBH-
TENBHOCTHIO CETYATKHU K BOJIHAM OMNpeJeNeHHON UIMHBI 3TOrO
JauanazoHa, T.e. k orpaHndeHHbiM YO (UV) unn UK (IR) o6-
NacTsAM CIeKTpa, U OelCTBUTENBHO MpeacTaBnseT coboil npo-
ABJIEHHE OHONIOTHYECKOTO NIOPAKEHHS.

CxoTomMbl

3.8.14 CkoToMa - 3TO MOCJEACTBUE NOPAKEHHA, HOCALLEE
160 BpeMeHHbIH (0OpaTuMslif), MO0 MOCTOAHHBIR XapakTep.
CkotoMa B cBoeff Haubosnee nerkoii popme nposBRseTcd Kak
MOCTEMEHHO MNPOMAjAILEE OCTATOYHOE H300paKeHue, HO
MOJET TAKXKE O0Ka3aThCA YCTOMYHMBOM, M 3TO CIYXKHT CaMBIM
PaHHMM NIPH3HAKOM HeoOpaTHMOro GHONOrHYECKOro nopame-
HUA TKaHH. OOBIYHO CKOTOMBI CNEAYIOT 32 KPaTKOBpeMeHHON
CNIeNnoTOoM, ABJAACH OTPAKEHWEM HOPMalbHOrO OGHOXHMHUE-
CKOTO Mpollecca BOCCTAHOBIEHUS CBETOUYBCTBHUTEMbHBIX MMHI-
MEHTOB B Najloykax ¥ Konboukax. CkoTomMa OOBIMHOrO THIA
MOKET OBbITh BBI3BaHA 00Jyd4eHHEM SPKHM CBETOM, HO TaKXkKe
TIOAABUTHCA B PE3YNBTATE BO3ACHCTBUS HEBHIUMOTO H3ITyYEHHS
B OMpe/ieIeHHOM ANana3oHe ITHH BOJTH.
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3.8.15 TlocTosHHAs CKOTOMA MOXET ObITh TMOO YCIOBHOM,
6o abcomotHoit. [Tog ycnoBHOM CKOTOMOI NMOHHMAKOT yua-
CTOK MOJA 3peHHs, B KOTOPOM OOBLEKTHI ONpPeAENIEHHOro pazme-
pa, APKOCTH WK LIBETA MOTYT ObITh BUAUMBIMH, a 0OBeKTHI 60-
Jiee MEJIKME, MEHee APKHE WIM JPYroro LBeTa 3pHTENBHO HE
BOCITPHHHUMAFOTCSA. JTO CBHAETENLCTBYET O MOPAXKEHHH CETHAT-
KH{, HO HE O NOJHOM yTpare ee 3pUTENbHOH (YHKUMH, a TakKe
OTpaKaeT CTEneHb PacnpOCTPAHEHUS TOBPEKACHUA Ha MpHIIE-
Kalye YYacTKH TKaHH, WIM YKa3biBaeT Ha HapyLIEHHE KpOBO-
cHab)xeHuUA ee Gosiee OTAAIEHHBIX COCYAOB.

3.8.16 C npyroii cTropoHbl, abcoOTHass CKOTOMA - HaH-
6onee OTYETNHMBOE NPOABICHHE NOPAKEHHI 3PEHHA H MO Cy-
ILECTBY NpPEACTaBNAeT coOOM y4acTOK MOJIs 3peHHs, TOe Jto-
Obie 06BEKTHI, HE3aBUCHMO OT MX pa3Mepa, ApKOCTH WM HBETa
OCTAlOTC! HeBUAMMBIMH. (DaKTHYECKH, 3TO YacTb CETYaTKH,
rIe y)Ke He OCTaloCh HUKaKMX (yHKUHOHHPYIOIIHMX HEPBHBIX
OKOHYAHHWH B pe3yNbTare NPsAMOro MECTHOroO MOPAKEHUA TKa-
HM, HapyLIEHHR COCYJMCTOrO KPOBOCHAaOMEHHS MM paspbiBa
KaKOro-TO y4acTKa HEAponpoBOAALIMX MyTeH.

3.8.17 CreneHb BAMSHUA TaKUX CKOTOM Ha 3PMTENILHOE
BOCNPHATHE 3aBUCUT OT HMX Pa3MEpPOB M MECTOIMOJIOKEHHS.
ABCOMOTHBIE CKOTOMBI J@KE MenbYaHIIHX pa3MEpOB MOTYT
MMETh COKPYIIHTENbHbIE NMOCIEACTBHIS U 3pEHHS €cClIN pac-
NONaralOTCsi HEMOCPEACTBEHHO B LEHTpanbHOH fAMKe (LieH-
TpPalbHOE 3PEHUE) MIIH CO CMEIUEeHHEM Ha HECKOJIbKO rpajy-
COB.

3.8.18 Konbouku ceTyaTku criocobCTBYIOT OCTpOTE 3pe-
HHSL M MAKCHMAIbHO CKOHLIEHTPHPOBAHBI B HEHTPARbHO AMKe
H BOKpYT Hee, JOCTUTas MaKCHUManbHOIl MIIOTHOCTH pa3Meltie-
HHS B crieuuanbHOM obnactH, Tak HassiBaemoH "toseone"
(aMouke). B aToii 0OnacTu ceTyaTkH OCTPOTA 3pPEHHs MaKCH-
MajibHa, KakK [0Ka3aHo Ha pucyHkax 3-4 u 3-5. O3rot obecrne-
4YHBaEMbI NOCPEACTBOM KOJI6OUeK HAMBBICIUHHA YPOBEHb OCT-
poThI 3peHHUs B (OBeOsie HA3bIBACTCS WMEHTPANABLHBIM 3pPeHH-
em. OiHaKo, MIOTHOCTh pa3MellicHus konbouek OpiCTpo nmana-
€T Kak QYHKUMA yOaJleHHs! OT LEHTPAIbHON SMKH, OCODEHHO
3a npeaenamu 10-rpaxycHOro paauyca BOKpPYr LEHTpalibHOMN
AMKH.

3.8.19 3to0 pacnpeneneHde konOOUYEK ABIAETCA MPUYH-
HOH TOro, 4To 6/6, HNK HaWBBICIIAA OCTPOTA 3peHHUst obecre-
YMBaeTcd B Mpedenax OOHOTO Fpaxyca BOKPYI LEHTpaibHOH
AMKH, T. €. 8 poBeone. B 30He, orpaHH4eHHOH MATBIO rpagy-
camMi, 3QGDEKTHUBHOCTb 3PHUTENBHOrO BOCIIPUATHSA Tajgaer Ao
3HaYeHUH NpUONU3UTENbLHO OT 6/12 1o 6/18, a B 10-rpanycHoit
30HE MPOUCXOAUT JajibHelilliee yXyIUECHHe 3peHHS [0 BelH-
uuH oT 6/18 o 6/24. 3peHue 3a npenesiaMy LEHTPANBLHOMN AM-
KH onpeneysercs Kak mepudepHiiHoe 3peHHe, KOTOpOE
00biyHO HaxoaMTCa Ha ypoBHE OT 6/60 no 6/120, mockonbKy
kon6ou4eK B 3TOH 30HE ropaslo MEHbLIE H PACIOJIOKEHb OHH
Ha 3HAYMTEBHO OOJBILINX PACCTOAHUAX APYT OT Apyra.

3.8.20 T[lo3TOMY, HMEHHO TOYHOE MECTONOJIOXKEHUE yya-
CTKa HeoOpaTUMOro MOpaXKeHHA OTHOCHTEJBHO HEHTPAIBHOM
AMKH, ABJISETCH IVIaBHBIM (PAKTOPOM, ONpEHeNsIOIHM Pe3y/ib-
TUPYIOIWH ypoBEHb (QYHKLHOHAILHOW OCTPOTHI 3peHHA. Jlio-

6oe nopaxxkeHue QokanpHON 00NACTH T[J1a3a NPUBOIMT K CKO-
ToMe. T1OCTOSHHEIE CKOTOMBI OOBIYHO CBS3aHBI C BHAMMBIMH
NOpaXEHUSIMH CETYAaTKH, HO MJIOHIaAbL CKOTOMBI OGBIBAE€T ro-
pa3no GonblueH, YeM MOXHO OKHAATh, HCXOJA M3 pa3Mepa
TIOPaKEHHOr0 Y4acTKa CETYaTKH, BCJEACTBHE MOOOYHBIX 3¢-
(peKTOB THCTOJIOTHYECKOTO MOBPENKAEHUA OKPYKAKOIIEH TKa-
H4. CreoBaTesnbHO, pasMep U MECTOINONIOKEHHE MOPaXKEHHOTO
y4acTKa CEeTYaTKH OTpeZiesseT CTeneHb O0Lero yxyaeHus 3pe-
HHUA B pe3ybLTaTe 0600 KOHKPETHOTO MOPAKEHMA B IJ1a3y.

OXO0ru ceT4aTKH

3.8.21 Oxxor cetuaTkH npencrtaeiser coboil HauGonee
CEPBE3HOE NOCTOAHHOE MOPAXKEHHE OT HHTEHCUBHOIO H3iyue-
HMA, M ABJIAETCA OYCHb XapaKTepHBIM NPH3HAKOM (OTOTOK-
CHYHOTO MOPAXKEHHUS, BbI3BAHHOTO BO3JAEHCTBHEM Aa3epHOro
nyua. [Topakenue oT nasepHoro jyua, cdoxycHpoBaHHOro Ha
ceruatke, 6oyiee BepOSTHO, 4eM OT HechOKyCHPOBAHHOIO Jy-
va. CrocoGHOCT N1a3epHOro JTy4a BBI3BATh TAKOE IOPAKEHHE
HCMONB3YETCA B XUPYPrH4YecKOH MpakTHKE NMPH JICUEHHH OIl-
pefeneHHsIX OPTanbMONOrNYeckuX 3aboseBaHuii, HalpHMep,
TAKMX KaK pa3pbIBBl CETYATKHA WIK JuabeTHyeckasd peTUHOMa-
THA. B mocneaHeM citydae, MyTeM MPHMEHEHHA aprOHHOTO
NasepHOro jy4da GbpUIo BhIMOMHEHO mApHOnu3uTensHO 1500
NpelHaMEPEHHBIX 0XKOTOB CETHATKH C LESbIO CHHXKEHUA pUCKa
COCYAMCTBIX HOBOOOPAa30BaHHH, KOTOPbIE BOZHUKAIOT MpUMeEp-
HO Y NATH TNMPOUEHTOB OONBHBIX JMAOETHYECKHM MEILTHTOM.
Ho ecnn nomoGHoe mopakeHHe J1a3sepHbIM JIy4OM HaHECEHO
3J0POBOMY [Jiady, TO I3TO CephE3HBbIH HECHACTHbIM CJiyuyaH.
B03MOXHO TaKXke, YTO FHCTOJIOTHYECKOE MOPaXKEHHE APYToro
NPOUCXOXKEHHUSA, TIPOABIAIOMIEECT HA YPOBHE, HE OOHApYXKH-
BAaEMOM TMpH OQTANEMOCKONHYECKOM OCMOTpPE, CTaHOBUTCH
NpUYHHOA HEOXHJAHHO TTyOOKHMX HapyLIeHHH 3peHHd, Koraa
OXOTI CeTYaTKH He BbIABIseTcA. Kak yka3pIBanoch Belile, pas-
Mep mo00ro TMOpakeHHOro yyacTKa CeTYaTKH OOBIYHO mpe-
BBILIAET BUAMMBbIE TPAHULIBI PaHKH BCIEACTBHE NEHCTBUS ApPY-
r'MX MEXaHH3MOB NOPaXEHUs TKaHU. KpolieuHslil oKOr ceT-
9aTKM, KOTOPBIA 3aKyNOPHBAET MU MpEphIBAET KPOBOCHabXKe-
HHE COCY/OB, MM MPHBOAUT K HapyIUEHHIO HEeHpONpOBOIA-
KX NyTeH, NOpaKaeT 3HAYUTENbHO GOMBIIYIO NOBEPXHOCTH
CETYATKH, XOTs KO/UIaTEPAIbHOE KpOBOOOpallieHHe B KaKoH-TO
CTENEHU MOXKET OCcNabUTh 3TOT 3deKT.

3.8.22 CnocofHOCTB J1a3€pHOro Jiyya BbI3BaTh OOl CET-
YaTKH paccMaTpHBaeTcA Kak Haubonee 30Beluif daxrop yr-
pO3bI 3MOPOBOMY TIia3y, H JIOOBIE PE3yNbTHPYIOLIHE TIOCIEN-
CTBHA AJIA 3peHUs OyAyT HANpAMYIO 3aBHUCETh OT Pa3MEpoB U
MECTONON0XKEHHA MOPAXKEHHOTO yYacTKa.

3.8.23 Tlpamoe nonanaHuie Na3epHOro Jyya B I10/1€ 3pEHHUS
MO HanparNEeHHIO ONTHYECKOH OCH BBI3OBET OXOTH, YpEBaThbie
bornee cepre3HbIMH HAPYIIEHHIMH 3DEHMS, YEM OXOTH CO CMe-
IIEHHEM OT ofrTHueckoil ocu. CeTuaTka MOXKET MEepPeHECTH MHOTO
MEIKHX NepHpepHiTHBIX 0k0roB 6e3 Kakux Obl TO HM ObUIO AB-
HbIX u3nonornueckux nocnencreuii. IlepudepuiiHblie nopaxe-
HUsA, OOBIMHO HE SBJIAACH CHMITTOMATHUHbBIMH, CITY)KaT OUECBUIHLIM
MPU3HAKOM CYILCCTBOBAHMA B JAHHON 30HE BO3MYMIHONO MPO-
cTpaHcTBa aKTopa yrpo3bl CEpbe3HOTO J1a3ePHOrO 00Ty eHUA.
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Kpome Toro, nasepHniif myu obnamaer CBOHCTBOM COXpaHATH
3HAUMTENbHYIO SHEPTHI0 JaXe TocNe oTpaxeHus or Gnects-
e OBEPXHOCTH, TI03TOMY Aa)XKe €CIH 3pUTEIbHOE BHUMaHHe
HE HarpaB/eHO HENOCPEACTBEHHO HAa MCTOYHHK JA3€PHOro
U3MTyYEHUS, MOXKHO TONYYUTh NOpPaXEeHHE OTPAKEHHBIM Ja-
3epHBIM JIy4OM IO ONTHYECKOH OCH 3DEHHA B CAMOM HEOXKH-
IIAHHOM CeKTope HabmoaeHus. B HekoTopseIx criyyasx, omnpe-
NieNEHHbIE UCTOYHUKN OTPAKEHHOrO H3JIyYEeHHs, TakKHe, Kak
BOCHYTBIE 3€pKaia, MOTYT YCTPeMIIATh Na3epHblil 1y4 Ha 6o-
nee fanekue paccTodHus. HccnemoBaHMAMHM B OTHOLIEHHH
CBOMHCTBA NIa3€pHOTO JIyua BbI3bIBATH OXOTH CETYATKM OOHa-
py>eHo, 4TO JHeprud, norpebHas A/ HAHECEHHA TAKOro Mo-
paxceHHs, 0OBIYHO BO3PACTAET C PACCTOSHHEM JI0 LEHTPAILHON
AMKH. AHAIOTMYHO TII0Ka3aHO, YTO MOBTOPHbIE 0OTyYeHUs
(MHOTOKpaTHbIE NMOAMOPOroBble BO3ASHCTBUS U3NMyYEeHHR) Ka-
KOro-nuéo OMpeNeNeHHOT0 YYacTKa MOTYT CHHM3HTh MOpor
OUOOrM4YECKOro NMOpakeHHs B 3TOH 0ONacTH CeTyaTKH. ITO
elie OOHH aprYMEHT B MOLAEPIKKY TpeOOBaHMA HEMEAJEHHO
OTBECTH B3rfX OT o0Oro MomaBilero B MIasa JIa3epPHOTO
ayya.

KpOBOIBJl’HﬁHHﬂ B ceTHaATKY

3.8.24 Ecnu non Bo3aeiicTBHEM Na3epHOro fAyva B riasy
Pa3pyUINTCs KPOBEHOCHBIH COCYH, TO 3TO NPHBEAET K KPOBO-
U3NIMAHUIO B CETYATKy. XapaKTepHCTHKA TAKOTO KPOBOM3/HS-
HUA 3aBUCHT OT MECTOMOJOKEHUA MOPAKEHHOro cocylaa B
CEeTYaTKe, ero pacrnpoCTPaHEHHd M OT OPHEHTALMH KIIeTOK
CTPYKTYpPHI TIOBpexAeHHOH obnacti. KpoBouanusauus, 3arpa-
THRAIOIHE TOBEPXHOCTHBIE COCYABl CETYATKM, MMEIOT TeH-
JCHLIMIO 3aNOJIHATL CJIOW HEPBHBIX BOJIOKOH, MpHoOpeTas
KOH$HIypaLHio A3BIKOB IUIAMEHH [0 Mepe TOro, KaK KpoBb
pacnpocTpaHseTcs BIO/Ib HEPBHBIX BOJIOKOH B PaaMallbHOM
HaMpaBECHUM OT IV1a3HOro HepBa. KpOBOM3NMAHHA B ClIOAX
TKaHH CETYATKM, PacrlOIOKEHHBIX Iy0ke C/los HEpBHBIX BO-
JIOKOH, OOBIMHO UMEIOT (HOPMY TOYEK MM MATEH, obpa3zopaH-
HBbIX KPOBBIO M3 3arny0JeHHBIX COCYIOB, HalpHUMEp, M3 cOCY-
quctoit obonoukn (cpenHuit cnoif) rnaza. Bo3moxkHo Taxxe
Takoe paspyumieHHe COCYHa HAH CIUIETEHHA cOCYIOB, YTO BO3-
HUKaeT BHYTPHIIa3HOE KpoBoTeueHHe. [IpH 3TOM KpOBb MoO-
eT coOUpaThCs Ha MOBEPXHOCTU CETUATKH (MPeAceTUaTOuHOe
KpOBOM3NUAHUE) Wi AudPyHAHPOBaTh B KaMepy CTEKJIOBHMJI-
Horo Tena. KpoBe, KOTOpas NOCTyMaeT BHYTPh CTEKIOBUAHOTO
Tena, UMEeET TEHACHLHIO COXPAaHUTh B/ JIOKATEHOIO KPOBOM3-
JIMAHUA, OCODEHHO Y MOJIOJBIX MOJEi, HO ¢ BO3PACTOM XKelle-
o6pazHoe CTEKIOBHUIHOE TENO PadKHKAEeTCHd, YTO MO3BOJISET
KPOBH pPAaclpOCTPaHUTBCS MO Bcell Kamepe CTEK/IOBUIHOTO
TeNna. 3TO U3MEHEHHE ABNSETCS HOPMANILHBIM MPOUECCOM CTa-
pEHHS OpraHu3Ma, U HOCHT Ha3BaHHE BUTPEATHHOTO padkKiike-
HHA, HO MOKET OBLITh Pe3yAbTaTOM M Kakoro-iubo narosioru-
YEeCcKOro npouecca, HanpuMmep, BOZHHKHYTh BCJIEACTBHE TPaB-
MBI,

3.8.25 KpoBouznusHHe MOXET OYCHb CHIIBHO CKa3aThCA
Ha 3peHHH. BoccTaHOBNIEHHE HOPMANIBHOTO COCTOSHHSA B 3TOM
cilyyae 3aBMCHT OT MECTOMOJOKEHHA KPOBOH3MHUSHUA H CTe-
fIEHH JPYTUX paspyIleHH#l KIETOUHOH CTPYKTYpBI, a TalkkKe OT
Temna peabcopOHpOBaHUS KPOBM, HampUMep, U3 CTEKJIOBUI-
HOro Tejna, FAe OHa HIpaeT pPoOiib CBETOHENPOHHLAEMOro

¢unpTpa. OOBIMHO, NEPHOA, B TEYEHHE KOTOPOTO KPOBb B Ka-
Mepe CTEKJIOBHAHOrO Tejla CaMONPOU3BOJIBHO PAcCachiBacTCs,
3aHMMaeT NpHONH3UTENRHO OT LIECTH JO JBEHANLATH Mecs-
LEB, HO 3TO MPOUCXOAUT He BCeraa. Bo MHOrMX cityyasx s
BOCCTaHOBJICHHS NMPO3PaYyHOH ONTHUYECKOH CpeAbl BHYTPH Ka-
MepH! CTEKJIOBHAHOTO Tena TpeGyercs yAalileHHe MyTHOro o6-
pa3oBaHHs XMpYpruueckuMm myteM (BuTpekromus). Huorna
KPOBBb B CTEKJIOBHIHOM Tene o0pa3yeT ¢puOpOMBI B BUAE IOKa-
JN30BaHHBIX YYacTKOB NOMYTHEHHMA WM CTAaHOBUTCA MPHYH-
HOH BO3HMKHOBEHMA BOJIOKHHCTHIX MEPEIUICTEHHH, KOTOpbIe
MOTYT BbI3bIBaTh BEITSOKEHHE HIIM Pa3PbIBbl TKAHH CETYATKH.

Pa3pbiB rinassoro a6noka

3.8.26 JlasepHsiit 1y4 crnocoGeH pa3pyLIuTh TKaHs IO Ta-
KO CTENnEHH, YTO NMPOU3OHAET HE OJKOr U HE KPOBOM3ITHUAHUE,
a ckopee pa3pbi. Takoe nopaxeHHe MOXET BHI3BAaTh BO3JCH-
CTBHE JTyYOM NUKOBOH MOLIHOCTH HITYUEHUA C OMpenesieHHOH
IUTHHOM BOJNHEL. 3T0T 30 §eKT MOKHO HCHONB30BaTh U B Tepa-
MIEBTHYECKUX LIENAX JUTA pa3pylLeHUs HEHYXKHBIX TUIEHOYHBIX
06pazoBaHHil WIH y4acTKOB PACTAHYTOM TKaHH BHYTpH Ia3a.
Takoe paspymeHHe MOXeT ObITH MOJIHBIM, jIMOO NPOHHKAIO-
MM Yyepe3 Bech CNOH TKaHH, TaKoH KakK ceTyaTka W COCyau-
ctaa obosouka, nudo, ¢ noMowkld Gosiee MOIIHBIX J1a3€pOB,
BbI3BIBAIOLIMM pa3pe3 Wik obpa3oBaHHe CKBO3HOTO OTBEPCTHSA
B LenbHOH BHewHeit obosouke rnasa, T.e. pa3pbiB OeloYHOH
000104KkH rnasHoro #670ka. UTo6b! Ja3epHbIid Tyd COXPaHH/T
CMOCOOHOCTh BBI3BIBATH TAKOE MOPAKEHHE HA 3HAYHTENBHOM
paccTosHUM, NOTpeOHa OUeHb BBICOKAS MOMIHOCTb W3NYy4YEHHS,
ManoBEpPOsATHAA I JIa3epHBIX NyueHd, ¢ KOTOPbIMH CTaJIKUBa-
€TCs TpaXIaHCKas aBUALMA MPH BBIMONHEHHH OOBIYHBIX €Xe-
JHEBHBIX nosneroB. Kpome Toro, jlazepsl, obnajatomue Takoi
NHKOBOH MOUIHOCTBIO Ha GONbIIOR JalbHOCTH, CKOpEe BCEro
Obinu Obl cIOCODHB! NPUYMHUTL ropa3fo  Hosee cepbe3Hblif
ylep6, yeM MOTEMHEHME B IJ1a3aX W HapylIeHWe YCJIIOBUH BH-
JAUMOCTH.

IIpoyue

3.8.27 Kpome paHee pacCMOTPEHHBIX (UIHOJIOTHYECKHUX
W 3pHUTENIBHBIX NOPAKEHHH, BLI3LIBACMBIX JIa3€pHbIM 00nyue-
HHEM, CYIIECTBYIOT H APYrHe BO3XCHCTBHA M3ITydeHWS, KOTO-
phie TaKkke HEOOXOAUMO ydecThb. BrmonHe o6bIdHOM peakuueit
Ha BO3AEHCTBHA SPKOro CBETa, OCOOEHHO €CNM OH BBI3bIBAaET
HEKHE HENpUATHBIE OLIYIEHHS WM NOpaKeHHe 3peHHus, Obl-
BAET XEJNaHWe MPOTEPETh rnaza. DTO B CBOIO OYEpefb MOXKET
NPUBECTH K MEXAHHUYECKOH TPABME POTOBULLI MM CIU3HCTOH
000JIOUKH 1a3a, HE CBA3aHHON c AelicTBUEM OMONOTHYECKUX
MEXaHM3MOB MMOPAXKEHHA Na3epHBIM H3Ty4YeHneM. Hanpumep,
CITMIIKOM MHTEHCHBHOE [POTHPAHHUE IJ1a3 MOXET CTaTh IpH-
YHHOH KPOBOM3NIHAHHMA B CJIM3UCTYIO 0OOJIOUKY ‘M NMOBpEXIE-
HHS MOBEPXHOCTHOIO 3MUTENNA POroBoii 0600UKH, HIIH AaXKe
HoTepTocTed POroBULIbI, BEAYLIUMX K MPOSBIEHHIO CHMITOMOB
OCMOXXHEHUS M OUCKOMQOPTY, HEMOCPEIACTBEHHO HE CBA3aH-
HBIX C JIa3epHbIM OOTyUeHHEM, HO 4acTO €ro COMPOBOKAAI0-
wux. Bee 310 MoxkeT BhIpacTH B ewe Oonpliyio npobnemy,
€CI¥ [IPY MPOTHPAHHUH B [NIa3aX HAXOAWJIUCH KOHTAKTHBIE JTHH-
3bl, 0COOEHHO BBIIIOJIHEHHBIE H3 KECTKHUX MaTepHANIOB.



3-16 Pyxoeodcmeo no naseprvim ustyvamensm 6 acnexnie 6e30nacHocmu HoNemos

3.8.28 Ha ocHoBaHMH U3NOXKEHHOI'O, HCNOJb30BAHHE
CPEACTB KOPPEKLMH OCTPOTHI 3pEHUA, a TAKXKE JHoObIe OTpHLIA-
TeJbHBIE BO3NCHCTBUA HAa 3pEHUE NOJDKHBI OBITH TILATENBHO
3apMKCUPOBaHbI B MEULIMHCKON KapTOuKe, YTOOBI PH MeH-
LMHCKOM OCMOTpPE Ha MECTE, HJIM B NIOCJEACTBUH, IPU aHAIU3E
HHIMEHTa CIIC[HAIUCTAMH, MOXHO ObUIO Obl BBIIBUTH NPH-
YHHY 4 cleJCTBHE. B KakaoM ciyuyae Hy»KHO 3apHCOBBIBATH C
MaKCHUMaJIbHO BO3MOJKHOH TOYHOCTBIO, B KAKOM KOHKPETHOM
MeCTe pOroBHLBI WIM CETYATKH paclOSIOXKEH CBA3aHHBIA C
UHLMIEHTOM Y4YacTOK TMOPaXEeHUA, BOCIIPOH3BOAS ero GopMy.
JTO UMEET YPE3BBIYANHO BAXXHOE 3HAYEHHE, NOCKOJILKY B Ka-
KOM-TO MOMEHT MO00HBIE HHLKAEHTL] HEH30€XKHO CTaHOBATCA
ApeIMETOM MEIHLUHHCKHX, NpothecCUOHANBHBIX, HOpHINYe-
CKHX U MOJUTHYECKHX CIIOPOB.

3.829 Ilomumo onucaHud OMOJIOTHYECKUX MEXAHH3MOB
MopakeHHs M COOTBETCTBYIOWHX OHO3(PEKTOB, BBIZBAHHBIX
Na3epHbIM 00iTyuyeHneM, HEOOXOAUMO PacCMOTPETh B Pa3iivy-
HBIX aCMEKTaxX MOCIENCTBHS TAKOTO BO3JACHCTBHA Ha 3PHTENb-
Hoe BocrpuATHe. KareropusMu 3pUTENIBHOTO  BOCHPHATHA,
CBA3aHHBLIMHM JTHOO C BpeMEHHBIMHU, JIMOO € NMOCTOSHHBIMM I10-
CEICTBUAMH JIa3epHOro OOydeHus, ABIAIOTCA: OCTPOTa LEeH-
TPaJbHOr0 3peHHs, OCTpoTa NepHudepuiiHOro 3peHus, LBETO-
BOCTIPUATHE, KOHTPACTHAA YYBCTBHUTENBHOCTh U CTEPEOCKOIH-
yeckoe Bocnpuatde. [103TOMY NOCIEACTBHS MOPAXKEHHA OT
KOHKPETHOTO JIa3epHOro Jlyya IODKHBI PacCMaTpUBAThCA C
YYeTOM BO3MOXHOTrO Yiliepba B OTHOMIEHHH M 3THX KadecTB
3peHus. Bo MHOTHX CrydasX YNOMSAHYTbIE 3pHTeNbHbIe (YyHK-
LMK MOJAOTCA TECTUPOBAHUIO [UIA ONPEAENEHNA OTKIOHEHUH
OT HOPMBI H HaOMIOEHUA 32 BOCCTAHOBHTEIBHBIM MPOLIECCOM.
HeoGXxoaMmMo 3aMeTHTb, YTO HCIIONbL30BaHHE (PHUABTPOB mpu
aHaJIM3e BOCNPUATHA LBETOB (KaK B KPacHO/3€NICHOM, Tak U
KENTo/CHHEeH 005acTaX cnekrpa) MOoXKeT ObITh NMPaKTHYECKU
MOJIE3HBIM I HICHTH(PHKAIKMH CBETOTOKCUYHOTO MOPaXKEeHHs
CEeTYaTKU U MOMOTraeT BHIABUTH MOPAKEHHE JA3EPHBIM JTyUOM
Jlaxe Torga, Koraa TecTupoBaHHe Mo ceTke AMcaepa U Ha OCT-
poTy 3peHus no Metoay CHeJUIeHa JaeT pe3y/nbTar, COOTBET-
CTBYIOLIHH HOpMe. BO3MOXKHOCTh MIEHTU(HLUUPOBAHHA CBE-
TOTOKCHYHBIX TOPAKEHHH MNOCPENCTBOM TECTHPOBAHMA Ha
uBeTOBOCTIpUATHE OblIa NPOAEMOHCTPHPOBAHA C LEBIO YBe-
JMUYUTE CNOCOOHOCTh TecTa MO CeTke AMciepa ykasaTh Ha
NEeHCTBUTENBHOE HalMuMe JIa3epHOTo MopaxeHus. Ilosromy,
TECTUPOBAHHE Ha LIBETOBOCITPUATHE (BKJ'I!O‘-[aﬂ Kpac-
HO/3€JIEHYI0, H JKENTO/CHHIOW 001acTH CnekTpa) ocraercs
B@)KHbIM MHCTPYMEHTOM /I OLEHKH YPOBHs JIIOGOro. cBero-
BOFO WJIH JIa3epHOT0 H3Ny4YeHHS M CTENEHU NOTEHLHANBHOrO
NOpaXeHH A, BHI3BIBAEMOr0 €ro BO3eHCTBUEM.

3.8.30 BcneacTtBuMe MHAMBUIYAILHBIX U3MEHEHUH B TO-
paXEeHHOM IJ1a3y TOYHO MpEACcKa3aTh TEMM H CTENEHb BbI3NO-
POBJIEHUS TPAKTHYECKH HEBO3MOXKHO. UeM Omike nopaxeH-
HbI YYacTOK K >KEJITOMY TNATHY, TEM BbIILE BEPOATHOCTD 3Ha-
YMTEIBHOrO YXYAUIEHHS 3pEHHs, HO ONMH TOJNbKO BHEIHHMIA
BUIl MIOPAXKEHMS HE BCErAa CAYXHUT XOPOLIMM HHIAMKATOPOM
¢byHKUMH 3peHHs. B HexoTOpbIX cilydasx Ijias, UMeroluit o6-
ILMPHBIA NOpaKEHHBIR YYacTOK, BUAMMBIHA depe3 odranbMo-
CKOI1, COXpaHAeT Ha yIOHUBJEHHE XOpOHIYI QYHKLHIO 3peHHS.
B npyrux ciy4asx B riasy co CHIKEHHOH (yHKuueil 3peHus
MOpaXEeHHbIA y4acTOK O(TanbMOCKOMHUECKHM FIOYTH He3ame-
TeH. 3A0poBas ceTyaTKa fpo3padHa M TOMBKO MOCPENCTBOM

HEKOTOPHIX HOBEWIUMX NpUOOpPOB, TakHUX Kak CO(OKYCHbIH
CKaHUpywIMii odTasbMOCKON, MOXHO HabmozaTs cnabble
H3MeHeHus B ee TkaHH. Haubornee cnabple mopaxxeHHs HEBO3-
MOXHO BBIABHTb HHAuE, YEM NPH MOMOIIY 3NEKTPOHHOTO MHK-
pockona. lopaxkeHHs poroBoit 06010YKH OLEHUTH KIHHUYE-
CKH HECKOJIBKO Jierde. UTo KacaeTcs ceTyaTkH, TO peliaioliee
3HAYEHHE MMEET MECTONOJIOKEHHE IOPAKEHHOr0 Yy4acTka.
ManeHnbkuit WpaM Ha POroBuie, 3aleBaOUIMA ONTHUYECKYIO
oCh rnazsa, 6yAeT oueHb Cephe3HO NOMEXOH IS 3pUTENILHOTO
BOCIIPHATHSA, TOTA KaK MIOTHbIA nepudepniHbIil pOroBUUHbIH
IIPaM MOXKET HUKAK He BIUATh Ha OCTPOTY 3pEHUS.

3.9 HEPCIIEKTHBBI

3.9.1 HecMotps Ha TO, uTO 0 OHO3dddekTax NasepHOro
M3JIy4eHHU MHOTOE€ H3BECTHO, paclipOCTPAHEHHE JIa3epHOMH
TEXHUKH BBIHYXKJAAET NMPOBEICHUE MOCTOAHHBIX HAYUHBIX HC-
CIIEOBAHUMH, NMOCKOJNbKY pa3pabarhiBaloTcs na3ephi C H3ayye-
HHEM B HOBBIX AHANa30HaX [UIMH BOJIH M C APYTMMH XapakTe-
puctukamMy. Heckonbko mnpoOnieM, BBI3BIBAIOLIMX 03a0odeH-
HOCTb B OTHOLIEHHHM Ja3epHOro obMyyeHus, ocTaloTcs He pas-
peleHHbIMH, HamnpUMep, KyMYJATHBHble 3((EKThl MHOro-
KpPaTHOTO BO3JEHCTBHA JIA3€PHOIO HU3MYUYEHHS MANOH MOIUIHO-
CTH M BO3pacTHble HM3MEHEHWS YyBCTBHTEJILHOCTH K obOnydwe-
HUIO.

3.9.2 [JpyruMm npeaMeToM HCCIeJOBaHMi ABJISIOTCH Me-
JUKAMEHTHl U 3aLUMTHl CJI0S HEPBHBIX BOJIOKOH CETYaTKH.
[Mockoneky A0 CHX TOp HUKAaKHX 3((EKTHBHBIX 3aIHTHBIX
peareHToB He BbIAB/IEHO; B HACTOALIEE BPEMs MPOCIIEKHUBAETCA
JeficTBUE HECKOJBKHX MpenaparoB, OTHOCALIMXCA K pa3/ind-
HBIM THMINAaM JIEKapCTBEHHbIX CPEICTB, B HAAEXKIE NMOJIHOCTBIO
HCKJIIOUHTh MJIH CHHU3HTh YYBCTBUTENILHOCTh CETYAaTKHM K MO-
PAKEHUIO JIa3ePHBIM OOITyUCHHEM.

3.9.3 C ppyro#i CTOpOHBI, BO3pacTalollee NPUMEHEHHE
caMbIX pasHOOOpa3HbIX MEAHKAMEHTOB MOXKET YCHIHTL CBETO-
YyBCTBUTEJILHOCTh KOXKH Y [71a3, TEM CaMbIM IOJHAB BOCIIPH-
MMYHBOCTh K CBETOTOKCHYHOMY Bo3zaeHcTsHio. HaydHele Hc-
Clie[loBaHMs B 3TOH 00nacTH BeckMa 3aTPYOHMTESbHBI, T.XK.
OT/HYAIOTCA BBICOKOH CTOUMOCTBIO, CIIOKHOCTBIO, OONBLIMMHU
BpeMeHHBIMH 3aTpaTaMd W mnoTpeboBaid OBl MpHBNEYEHHMS
rpoMagHoro oObeMa Kak HaTypaIbHBIX, TAK H CHHTETHYECKHX
MpenapaTroB U3 NOCTOSHHO pacTyliei (apMaKomneH.

3.10 MEJHIIHHCKAS OIEHKA
HHUAAEHTOB, CBA3AHHBIX C JIABEPHBIM
OBJYYEHHUEM

3.10.1 MeauuvHCKMH MHCTPYMEHTApHH H METOOJIOTHH,
pEKOMEHAYEMBbIE U1 OLIEHKH CTENEHH MOPAXKEHHA NPy 110103~
peHUH Ha Ja3epHoe 00JyueHue, ONHCaHbI B riaBe 7. UpesBsi-
4aiHO B)XHO, 4T0OBI BCe 00CTOATENLCTRA OOIyUeHNS BO BCEX
noapobHocTaAx OblMM TOUHO 3aHKCHPOBAHBI Cpa3y e, Kak
TOJIBKO 3TO CTaHET BO3MOXHBIM, T.K. IPH PAacCCMOTPEHHUH HH-
LH/IEHTa OHU MOTYT MMETb pellaloilee 3HaYeHHE LI JoboH
U3 CTOPOH B MNpodecCHOHANbHOM, MEAULIMHCKOM H (OpUIHYE-
CKOM acreKkTax, a TaKXe B acfeKTe NMPOH3BOACTBA MOJIETOB.
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Kax noka3slBaeT OIBIT, BO MHOTHX CiTy4asdx ywiep0d, NpHIHCh-
BAaeMbIif f1azepHOMY OOMyUYEHUIO, MMEN HA CAMOM JIENE COBEp-
LIEHHO MHYIO NPHUYHHY. SIPKUM ITPUMEPOM 3TOrO CiIyXMT Npu-
BEJCHHLIA HIDKE pariopr.

29 Hos6psa 1996 r., npumepHo B 6 4 50 MUH Beyepa
MO MECTHOMY BPEeMeHHM KOMaHAUP BO3AYLIHOTO CYy.-
Ha (KBC) Embraer 120 Hauan McCrhbITBIBATh HEMpe-
Kpauatouyocsa 60ab B riasy 1noc/ie BO3AeHCTBHUA Jia-
3epHOro OOMyueHus MpH 3axoje Ha nocaiky B Jloc
Amnxenece (Kanudopuus, CHIA). Camoner Haxo-
auncs Ha Beicote 6000 §T Hax cpenHUM YpOBHEM
MOps B BM3YaJIbHBIX METEOPOJOrHYECKHX YCJIOBHAX
TIONETa, Ha Y4acTKe MEXIY TPETbHM W UETBEPTHIM
pa3BopoOTaMK TEPEA BBUIOJHEHHEM BHU3YAIBLHOM I10-
cagku cnpaBa Ha nojocy 24R. Korma KBC, rnana
4yepes NpaBoe CTEKA0 KaGHHbI, OTCIEAKUBAI BOZMOK-
HOE NOSBJICHHE B NOJIe 3pEHHUS KaKoro-1ubo Apyroro
BO3AYLUHOTO CYJIHA, B €ro Npasbli 171a3 nonasn spkui
ay4 cunero ceera. [Toner nponoskancs, u wia KBC
u3-3a pactyuie# 6onu U pe3u B MpaBoM riasy BHAETb
UM CTAI0 TPYOHEE. K MOMEHTY, KOrJa camoJieT Q84
BbIBEACH HA OKOHYATeNbHBIH yyacTOK MaHeBpa 3aX0-
na Ha nocagky, coctosnue KBC crano nHacronbko
AuckoM(OpPTHBIM, CTO OH TNepefan ylnpasieHue ca-
MONETOM BTOPOMY MHJIOTY, KOTOpPBIR H 3aBEpLUuI
nocaaky. KBC HeMennenHo oOpaTHAcs 3a MEULMH-
CKOJf MOMOINBIO, H OCMOTP B MECTHOH OONBHULE BbI-
ABUIT MHOMXKECTBEHHBIC 0XKOTH POroBOil 0D0JI0UKH €T
npasoro rnaza. KBC 6bl1 Takke OCMOTPEH crelua-
auctaMu nabopatopuu uMeHu ApmctpoHra (Brooks
AFB, r. Can Antonuo, wt. Texac). DT0T 0CMOTp He
oGHapY>KMJT HUKAKUX MPHU3HAKOB MOCTOSHHBIX MO-
creacTsuil obnyvenud. Paccnegoranue, npeanpHHs-
Toe cnyxboil ananusa monerHblx JgauHblx (FDA) ¢
Lenbi0 HAHTH UCTOYHMK JTa3epHOTO H3NyueHUsl, OKa-
3aock OesycrienrHpiM. HUKAKOro u3BElieHUs AnA
munotos (NOTAM) oTtHocuTenbHO paboThl nasep-
HBIX H3fyuaTesiell B paiioHe Jloc AHxeneca x Mo-
MEHTY WHLMAEHTA He TOCTYnajo.

(Cronka u3 nosiHoro aoknana LAX971A056
cayx6ot NTSB)

3.10.2 CornacHo aTtoMy AoKialdy, NEPBOHAYANbHBIN M-
ardo3 O MOPAXEHUH POroBHUbl ("MHOXKECTBEHHbIE OXOI'M PO-
roepoif 000I0MKH MpPaBOro rnasa’) Henb3s OTHECTH Ha cueT
BHIMMOTO JIA3€PHOTO K3AYYEHUs, T.K. CBET MPOHUKAET uepes
pOroBuLly, HE NpUUMHAY €l HUKakoro Bpena. [Topaxeuue po-
FOBHLEI OBIIO BBI3BAHO, CKOpee BCero, NMPOTHPaHWMEM TIiasa
TocJie BO3eHCTBHA CBETOBOIO Jlyya.

3.10.3 HecrnocoGHOCT HEKOTOPBIX AHATHOCTOB OMpene-
JIHTh, YTO NIOPAKEHME I11a3a BbI3BAHO HE J1A3EpPHbIM 00NyueHU-
eM, a MOCICAYIOWNME JNeHCTBUAMU, OOBACHAETCS HEa0CTa-
TOYHBIM MOHHMAaHHEM 1HAYEeHUd ITUX QEHCTBHI W HeaneKBar-
HbiM ONbITOM AUWArHOCTHUKH nopaxcemm TAKOro Tvna. .”}O[IFIM
CBOWCTBEHHO WHTCHCHMBHO TEPETH HUCTILITABLIMH pE3KOE BO3-
nefictye rnaz, OyAp 7O B pe3ynbrare oOMYYEHUT HIIK HPU

nionagasuy copyHku. OHM 9acTo 3TO AENa0T HHCTHHKTHRHO,
HWHOTJ2 Haxo4ich B MAHUYECKOM COCTOSHHUHM, M HACTONBKO
rpy60, UTO MOBPEXKIAIOT CIAUIUCTYIO 00ONIOUKY HIIH POTOBHLY.
3TO NMOBPEKAECHUE MOXKET OBITh HENPaBUILHO PEKOHCTPYUPO-
B3aHO KaK HENOCPEACTBEHHO BbI3BAHHOE CaMUM JIa3€PHBIM My-
YoM, TOT/la KaK Ha CaMOM JieNie NpelcTaBiser coboit MexaHH-
4ECKYI0 TPaBMY, CAMOCTOSATENIbHO HAHECEHHYI0 cefe mauueH-
TOM JAeHCTBUAMU, NOCNEAYIOMUMH 3a o0myuenueM. [loaTomy
KpaifHe BaXHO, B ciTydae 1ofo0HbIe HHUUAEHTOR, YTOOBI Ma-
UHEHTOB OCMaTpUBaIM Y3KHE CHELUAMCTEI C afCKBaTHBIM
OMNBITOM, 00NafaroIMe 3HAHUAMH OTHOCHUTENBHO BHELIHEro
BUIA MOPAXKEHHA H XapaKTEPHUCTHK HCTOYHHKA H3TYyHYEHHA.
TofibKO Taxkue 3KCIEPTHl B COCTOAHHM OMNPEAENeHHO YCTaHO-
BUTH, ObUIM UM He OBUIM 3TH nOpakeHus CBA3aHEI C Jiazep-
HbIM 00JTyYeHHEM.

3.10.4 Dusuueckue XapaKTepUCTHUKU U APYrue noipobd-
Hble OOCTOSTENBCTBA, Kacarollyecs JIa3epHOro H3IyyeHHs M
dakta obny4yeHus, AODKHBL OBITh TIIATEIBHO MPOaHATU3HPO-
BaHbl. bosbLieii yacTblio, 3TO OCTaeTCs 3a MpefeslaMH BO3MOXK-
HOCTEH OOBIUHBIX MPaKTUKYIOUIHX Bpadel u3-3a HeaocTaTka y
HMX KOMMETEHTHOII MOArOTOBKH MO JlazepaMm u 1o 6uoaddex-
TaM JIa3epHOTO U3JyuyeHus. BBUAY OTCYTCTBUSA HAUMOHAIBHBIX
LEHTPOB 10 PYKOBOACTBY 3a JIEUEHHEM TOPaKEHHH OT Jasep-
HOTO 0OJryueHHsl, HEOOXOOMMO YUPEAUTh MEXTYHApOIHbBIH
KOHTAKTHBIH MYHKT A8 offerdeHus MpoueAypbl OMHCaHUA
NnoA0OHBIX MHUMOEHTOB,
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I'n1aBa 4

ITPOU3BOJACTBO ITOJIETOB
N OBYUYEHMUE YKMIIAKEN

4.1 NCXO/JHbIE JAHHBIE

4.1.1 B nocnennue roasl NOABISAETCA BCE BO3paAcTalolLEe
KOAM4eCTBO coollueHuit 06 o0JyueHHH HJIEHOB 3IKHNaxeH
BO3JYIIHBIX CY/IOB B IO7€Te JIa3epHBIMH H3myuarenamu. Ta-
KHE HHLHMAEHTHl TPOHCXOMAT MPEHMYIUECTBEHHO B paHoHAaX
a3pofopTOB, PACNONOKEHHBIX BOIM3H GOABIIMX TOPOJOB, Ky-
pPOPTOB M MECT MPOBEACHUS Pa3BICKATEILHBIX MEPOMPHATHIA.
O6nyueHus BBI3BIBAIOT OTBETHYIO PEaKUUIO HEMPHUATHS (MOp-
raHue, OTBOJ [J1a3, [TOBOPOT rOJIOBBI), @ TAKKE MPHUBOIAT K
BPEMEHHOMY yXyauleHHro 3peHus (TVI), BpeMeHHoll notepe
3purenpHoro BocmpuaTHd (TVL), pa3sHooGpasHbIM MCHXOJI0-
FUYECKUM MPOSBICHUAM M IEHCTBHAM HeOIpe/esieHHOro Xa-
pakrepa.

19 Hos6ps 1993 r., B 10 yacoB Beuepa Mo MECTHOMY Bpe-
MeHHd camonet B-737, Bouteraromuit u3 Jlac Beraca (wT.
Hesana, CLIIA), noaseprcs BO3AeHCTBHUIO JIA3EPHOTO Jlyda
3eneHoro usera Ha Beicote 500 ¢t Han zemneii. Jlyu no-
nan B NUIOTCKYIO KaOHHY depe3 OOKOBOE CTEKJIO MPaBOro
JIETYHKA, B pe3yJibTaTe Yero y oOOHX NMUAOTOB HAcTynuia
KpaTKOBpEMEHHas CNENOTa, NMPOJOIKABLIAACA B TEUECHHE
5 - 10 ¢. Bropoit munoT coobuin o npobnemax ¢ ero npa-
BBIM TN1a30M, U TOCJIE 3aBepLIEHHs MojeTa eMy Nnotpedo-
BaJIaCh MEJHUMHCKAs rnomoub. KoManaup kopabns Bbl-
CKa3aJl MHEHME, YTO eClK Obl JIa3epHBIit My4 mpollen ye-
pe3 nepeaHee CTEKJIO Y OCBETUN 00OMX MUIOTOB nox 6o-
Jiee OCTPBIM YIJIOM K HanpaBlieHHIO MoJieTa, OHH Obl Mos-
HOCTBIO HOTEPANM KOHTPOJIb Hald BO3AYIUHBIM CYIHOM.
Kak coo6wanoce, HCTOYHMK JIA3€PHOTO U3ITYHEHHUA HaXo-
JMACS B OZIHOM M3 OTesell HEAANEKO OT a3ponopra.

(CBojka H3 JOKIIAa O HEWITATHBIX CHTYALUAX,
24 Hoabpsa 1993 r.)

4.1.2 B TeueHHe MOCNERYIOUHX ABYX JIET B paifoHe adpo-
nopra Jlac Beraca 6110 3apeructpuposano 6onee 150 cmyua-
eB 061y4eHHs BO3AYWHbBIX CYNOB JAIbHUX U PErHOHANIbHBIX
aBHAJIMHUH, BOEHHBIX CaMOJICTOB M BEPTOJIETOB MECTHBIX
ciyx0, BKIIOYAs CNyxObi CPOUHOI MEIHUMHCKOR MOMOIIH U
NpaBOOXpaHCHUA.

30 okTs6pa 1995 r., B 6 u. 10 MHH. Beyepa MO MECTHOMY
BpEMEHU BTOPOI MUNOT, yNpaBAsRUIMA BO3AYLIHBIM CYA-
HoM B-737, BeineratomnM U3 Jlac Beraca, 6pin 00nyuen
Jla3epoM B nipouecce nogbema Ha Beicote 4500 T Han
3emneit. OH cpa3y e novyBCTBOBaJI 0O/b B 11paBOM Iila-
3y, KOTOpPBIH OKasaics MOJHOCTBIO OClieryied. 3peHHe B

4-1

JIEBOM rJla3y TakKe YXYAUMIIOCh W3-33 OCTATOUHBIX M30-
6paxcennit. IlorepneBmuit coobmmn, 4TO B TEUEHHE NEP-
BbiX 30 C OH HMYEro HE BHAEN, U €l ABE MUHYTBI HE MOT
pasnuyarh nokasaHus mnpuGopos. Komanaup xopabna
TNIpUHAA yrpaejieHde Ha cefsa U Npoaomkuwn Habop BbICO-
ThI.

(Coaka n3 poknaaa LAX961A032 Ha ocHOBaHHH
6as3bl AaHHBIX 00 aBHALMOHHBIX TIPOUCILECTBUAX
W UHUMAeHTaX ciy k661 NTSB)

4.1.3 DT HHUMAEHTHI SCHO MOKAa3bIBAIOT, YTO BPEMEHHOE
yxyaiwexde 3peHds (TVI) ot obnydyeHus, 3HAYNTENPHO MEHB-
mee, yeM OOBIMHO BO3HUKAOMIEE MpPH (PU3MUECKOM MOpaxKe-
HHH I71a3a, MOXKeT CHJIBHO MOBNHATE Ha 6€30MacHOCTh Moste-
ToB. 11 nexkabps 1995 r. B Jlac Berace Gput BBelIeH 3ampeT Ha
moboe HCNONb30BAHUE J1A3€PHOTO HITYUYEHHA B OTKPBLITOM
[IPOCTPAHCTBE.

4.1.4 Bo3MOXHbBI ABE CHUTYyalMH, KOraa MCNoJb30BaHHE
JIa3epHOro M3NIy4yeHUs B OTKPBITOM IIPOCTPAHCTBE MOXET
CUIIbHO MOBNUATH HAa Ge3omacHOCThL Nonetos. [lepras - eciu
npeesiieHo 3qaueHe MIMO (MPE) u MoxHO oxupaath Qu-
3MYECKOro MOpakeHHs rnaza. BTopas - Koraa 3HaueHHe
MIMO (MPE) He npeBbllieHO, HO (YHKUMOHANbHbIE YXYA-
IIEHHA 3PHTENILHOTO BOCMIPUATHA, TakUe KaK KPaTKOBPEMEH-
Has CenoTa, OCTaTOUYHbIC H300PasKEHHS U OCNEIUICHHE SPKHM
CBETOM MOTYT TMOMEIIaTh NWIOTaM BBEIOJIHATH HEoOXOOUMEBIE
neficTBust B KpuTHUeCKHX (hazax noneta. [[Be BhlluenpuBeaeH-
HbIE BBIJCPIKKH NPEACTAB/IIOTCA NpHMEpaMK BTOPOH cuTya-
M.

4.1.5 OueBuUOHO, yTO OOITyUeHHE Na3epPOM B KPHTHUECKHX
¢azax nonera (0cOOEGHHO MpH BBLIMOJHEHHU MPOLEAYp, Tpe-
GyIoUIMX pa3sBOPOTOR B CTAaOWJIM3UPOBAHHBLIX YCNOBUAX) NpH-
BOJMT K BO3HHMKHOBEHHIO PUCKA Ul 0€30MacHOCTH MNOjeTa B
pe3yNbTaTe 3PHTENbHBIX, BECTUOYNAPHBIX H NCHXONOTHYECKHX
3¢ dekToB, KOTOpBIE KAXIbIH B OTAENLHOCTH WIH B COBOKYII-
HOCTH MOTYT BBI3BaTh MOTEPH CHTYaUHOHHOH OPHUEHTALMH
(LSA). Tlpu BpemenHom yxyxnwenun 3penus (TVI) nunory
OCTaeTcs MoJjlaraTbC Ha WHQOpMANMIO OT APYTrHX OPraHoB
4yBCTB, KOTOpas MOXET OKa3aThbCi HEaleKBATHON CUTYyallHH,
HO HEeOTpasMMOH, Beylleil Kk HenpaBwibHbIM peleHHaMm. TVI
MOXXET NMPUBECTH K HCHYry, BbI3BaTh TPEBOTY, HEPBHBIN CPBIB,
NIOTEPI0 OPUEHTALMH B TMpPOCTPAHCTRE, @ B IKCTPEMATIBbHBIX
ClTy4asx TONHY TOTEPI CnocOGHOCTH BBINONHATE HE0OXO0-
JHUMBLIE IEHCTBHA.



4-2 » Pykoeo0cmeo no nasepruim uznynamensm ¢ acnexme 6e30nACHOCM NOXEMOE

4.1.6 bonpmylo yacTh MH(GOPMALMH B TOJIETE MUIOTHI
MONY4aroT BU3YanbHO, H 4TO0OBI NOANEPKHUBATE KOHTPOJIb Hall
CUTyallMeH B JAMHaMHMYECKH MeHsIolelcs obcTaHOBKe, OHM
MONAraloTCs Ha 4YacTOE CHUTHIBAHME MOKa3aHUil NpubOpPOB.
CreneHb Takoi 3aBUCHMOCTH BO3PACTAET B HOYHBIX MOJIeTax U
CTAHOBHTCS MOJHOHM B MojieTaXx B NPHOOPHBIX METEOPONIOrH-
yeckux ycnosuax ([IMY (IMC)).

4.1.7 Ba@xHO NMOHUMATH, KAaK MMUIOTHI HHTEPNPETUPYIOT,
06061aT 1 0bpadaTbiBaloT HHPOPMALIHIO HE HMes BHU3yallb-
HOTO KOHTaKTa ¢ BHEWIHUM MupoM. TiuaTensHoe oOyueHHe
CJIENIOMY MOJIETY ABISAETCA HEOOXOZMMBIM TPEABAPHUTENBHBIM
YCJIOBHEM  HOPMAIbHOTO  MWJIOTHPOBAaHHR, IPABU/ILHOIO
o6obimeHus MHGOPMALMM M aNEKBaTHOH OLEHKH CHTYaLUH
TIpH TIPOHM3BOJCTBE IOJIETOB B COOTBETCTBHM ¢ [IpaBunamu
MIOJIETOB B NIPUOOPHBIX MeTeoposiornueckux yciosusx ([T
(IFR)).

4.1.8 TIunoTsl HCHONB3YIOT TEXHUKY OBICTPOro OMJAABI-
BaHH{ IOKa3aHMii BceX NMPUOOpPOB, a HE CMOTPAT Ha HUX Oe3-
OTPLIBHO. [THJIOTEI MBICJIEHHO BBICTPAMBAIOT MOJIOKEHHE BO3-
JYUIHOTO CYIHa B NPOCTPAHCTBE, UCXOJA H3 NPENOCTaB/IEMOi
npubopamu uHpopMauuu. [IpoCTpaHCTBEHHas OpHEHTALUA
obecreunBaeTcs ACATENBHOCTBIO MO3ra, HEMPEPLIBHO CPaBHHU-
BAIOLIEr0 MOCTYHAIOILYIO 3PUTENBHYI0 HHGOPMAUHIO ¢ mpe-
HIECTBYIOILEH OCMBICIIEHHOH Moznensto. Koraa nossonsior
YCJIOBHS, 3Ta MOJIENIb TOCTOSHHO OOHOBISETCA COOTHOCHTEIb-
HO ¢ Habno1aeMol KapTHHONM BHEIIHEro MHUpa, MOABEPraeMoit
CPaBHEHHMIO M MBICJIMTENbHOH 06paboTke.

4.2 AIEKBATHAS OIIEHKA CUTYALIMN

4.2.1 TloHsTHe afeKBAaTHON OLIEHKH CHUTYyaUUM XapakTpu-
3yeT TOYHOCTh OTPAXKEHUsA PEaNbHOCTH B YEJIOBEYECKOM BOC-
NPUATHH. AIEKBaTHOCTb OLeHKHU curyauuu (AOC (SA)) onpe-
aenseTca HeckonbKMMHU ¢aktopamu. Jlloboe cobbiTHe, NpHBO-
naumee k norepe AOC (SA), MoxeT NPeACTaBAATb yrposy
GesonacHocTH nosiera. OAHMM M3 CaMbIX BAXKHBIX, H B TO Xe
BpeMs OIHHM H3 Hanbolee BEpOATHO MOPaXKaeMbIX (akTOPOB
npy BO3AeiiCTBHU Jla3epHOro M3ITyYeHHMs, ABIAETCS MNpPOCTPaH-
CTBEHHas OpHEHTALHA.

4.2.2 TloTeps MpOCTPAHCTBEHHOH OPHUEHTALMH Ha3bIBAET-
cs pae3opuentaured B npocrpadctee ([I1 (SD)). Brigendior
Tpu ™ina A (SD) :

e Tun 1 (He oco3zHaBaemas JII1 (SD)) - koraa uenosek He
OCO3HAET, 4TO MOTEpsyl MPOCTPAHCTBEHHYIO OpHEHTa-
LU0,

e Tun Il (ocoznaBaemas [AIT (SD)) - koraa uyenosek Io-
HUMAET, YTO MOTEPsJI NPOCTPAHCTBEHHYIO OPHEHTALIHIO
H cocoOEH €€ BOCIONHHUTD.

o Tun III (AIT (SD), nywaronias criocoOHOCTH AeHCTBO-
BaTh) - KOrlla 4eJIOBEK MOHUMAET, YTO MOTepsa Mpo-
CTPAHCTBEHHYIO OPHEHTALIHIO, HO He criocobeH ee BOC-
HOJIHUTB.,

4.2.3 JlaszepHoe u3nmyueHHe CIOCOGHO BBIZBATH MO00H U3
Tpex BbleykasaHHbiX THIOB JI1 (SD), Ho Hanbonee BepoaT-
HBIMH cneayet cuurars Ty I 1 tun 111

4.3 OPUEHTAIIUA B TIOJIETE

4.3.1 OpueHrauus B NMosieTe onpenensercs, riaBHbIM 06-
pasom, onopHo#t uHdopMauueit, nocrynaroweil No cienyo-
IIMM YeTbIpEM KaHalaM BOCHPUATHS NeHCTBUTENBHOCTH Opra-
HaMH 4yBCTB YelOBEKa!

a) BusyanbHbiii (3peHHe). DTO eJUHCTBEHHBIH U Haubo-
flee BAKHBIM Kanan, obecreuuBalOHIMit NMPOCTPAHCT-
BEHHYIO OpHEHTALMIO B npoliecce nonera. Korna spe-
HHME TOBpeXIaeTcs, YXYIWAeTCs NPOCTPaHCTBEHHa:d
OpMeHTalus, T.K. uHOpMaIHA O MepeMellieHHH U 1o-
JIOKEHUH B NIPOCTPAHCTBE, NpeOCTaBNAeMas APYTHMH
OpraHaMH 4yBCTB, He SBJIS€TCA HaJIeXKHOH B MOJIETE.

3penue noapasgensercs Ha mnepudepuiiHOE M LEH-
TpanbHoe. [lepudepuilHoe 3peHHE XapaKTepU3yeTcs
HHU3KOU pazpewaromeii cnocoGHOCTBIO, HO NYEHDb YYB-
CTBHUTENIBHO K BOCIPHUATHIO ABIDKEHHS W cBeTa. [ nas-
HCH 3amadelt, pewacMoH nepudepHiiHBIM 3pEHUEM,
ABJISIETCS TIOMCK OTBeTa Ha Bompoc "rae?”, crnocobert-
BYS TakMM 00pa3zoM MpOCTPaHCTBEHHOH OpPHEHTAUMH.
LleHTpanbHOE 3peHHE OOeCNeYUBAET PE3KOCTh H30-
OpakeHUA W LBETOBOCIPHATHE, HO MeEHee 4yBCTBU-
TeNbHO K cBeTy. Ero npexxie BCero MHTEpPECyer OTBET
Ha Bonpoc “uro?. [Ipu norepe BM3yallbHOro KaHana ,
HeaJcKBaTHad, HO HeoTpa3umas HHoOpMauHs OT Apy-
rMX OPraHOB YYBCTB BbI3bIBAET pazHOOOpAa3HbIE WLIIO-
3MM, UHOTAA NPHUBOIALLUME K OLICJOMISIOUINM NpPOSB-
nenuam [I1 (SD).

b

~—

BecTuOynsipHblii (MyBcTBO paBHOBecHs1). Bectuby-
JAPHBIA anmapaT npenocraBnser HHPOpMALHIO O
JBIKEHUH U PaBHOBECHH OT BHYTpeHHero yxa. Kpome
TOro, BHyTpeHHee YX0 BblAaeT HHpOpMaumio o6 u3Me-
HEHHH JaBJIeHUs OKPYXXaIILEro Bo3ayxa. B oObIYHBIX
YCIOBHAX HMHGpOpMaLMs, MOCTynawowas Mo 3pHTEb-
HOMY KaHajly, MOZaBisiOT HHPOpMaLHIO OT APYTHX
OpraHoB 4yBCTB. [10CKONBKY MO Xapakrepy ABHKEHHs
NONeT OTAHYAEeTCs OT BCEX JPYTHX BHUIOB €KEAHEBHOH
AKTMBHOCTH YeJIOBeKa, NOTeps BU3yaipHOro KaHala
WMEEeT KPHTHYECKOe 3HAueHHe, T.K. HHopMauus
TOJILKO MO BECTHOYIAPHOMY KaHajly MOXET NPUBECTH
K WUIFO30PHOMY BOCIIPUSITHIO [TONIOXKEHHSA H IBHXKEHHS
BO3IYLIHOTQ CyJHa B mpocTpaHcTBe. Hanpumep, ans
pa3ApaXKeHHs BHYTpPEHHEro yxa JOCTaTOYHO CO3HaTh
yrioBoe yckopeHue B npeaenax ot 0.5 go 2.2 rpanmy-
coB B cekyHay. Korma Bo3aeiicTBHE yIJIOBOTO yCKOpe-
HMA CHHMAETCH, KaK B Hayajie BHIMOJHEHHA pa3BopoTa
€ TOCTOSHHOIM YII0BOM CKOPOCTBIO, BECTHOYIApPHBIH
annapat yTpayWBaeT CIOCOOHOCTh OLYILATh Pa3Bo-
pot. Ecnu kaHan BU3yanbHOro BOCHPHATHS OTCYTCTBY-
€T, MHIO0THI He B COCTOAHHH OCO3HATh, YTO BO3YIIHOE
CYZIHO NPOIOJDKAET pa3BoOpOT.
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c) Hponpuocenuus (KHHecTeTHYecKoe YyBcTBO). Pa3-
HOOOpasHble 4yBCTBUTENbHbIE HEPBHBIE OKOHYAHHA B
KOXK€, MBIllLax, CBA3Kax M Gosee riyDOKUX CTPYKTY-
pax BOCIPUHUMAIOT MEXaHHYECKME pa3ipaKeHHs, H
T03TOMY HCNBITHIBAIOT BIMSHHE BO3NEHCTBYIOUIHX HA
Teno cul. TIpOMpHOCENTHBHBIE MEXaHOPELENTOPHI
NPEIOCTABAAIOT NOJIE3HYI0 MHOOPMALMIO O PAaBHOBE-
CUM, OCHOBAHHYI0 Ha OWYWEHHUH MOJIOKEHUSA B Mpo-
CTPAHCTBE W ABWXKEHUM. [TMnoTaM 3HAKOMO KHHECTE-
THYECKOE YYBCTBO, KOTOPOE OHHM Hallle ONpPERE/AIOT
KaK MOJCO3HATENbHYI0 CNOCOOHOCTb "4yBCTBOBATH
cnuHoit". B3aTO€ B OTHAENBHOCTH, KHHECTETHYECKOE
YyBCTBO HEHAJEKHO, HE MOXET AaTh SACHOro npea-
CTaBJIEHHA O TMONOKEHUH BO3IYIIHOTO CYAHA B IMpO-
CTPAHCTBE, HO MOXET OBITh JIETKO MnpeosoneHo Oonee
CHJIbHBIMH CEHCOPHBIMH Pa3ApaKUTENAMH.

d) Cayx (ayampoBanue). CayxoBas cUCTEMA OpPraHH3mMa
NpefocTaBiseT HHGOPMALMIO O CHUiie, BBICOTE M Ha-
npaBieHuM 3ByKa. [IunoTel npuoOpeTatoT crnocob-
HOCTh pa3fiMyaTh XapakKTepHble LIyMbl B TOJIETE, Ha-
npuMep, yJaBjiMBaTh U3MEHEHHE IUYyMa BO3AYIIHOrO
[I0TOKa, OMBIBalOLLEro 1000BOE CTEKI0 KaOHHBI, MpH
YBEJIMUYEHHH WIIM CHHXEHUU CKOPOCTH BO3OYLIHOTO
CyIHa W OMpEeNesaTh Mo 3BYKY U3MEHEHHE pexuMa pa-
60t1bl nBHraTeneil.

432 Tloteps BO3MOXHOCTH 3pUTELHOM OpHUEHTALLH,
BbI3BAHHAA JIa3epPHBIM OOJydyeHHEM, BKyIie ¢ HealleKBaTHOM
undopMalHeli ot BecTHOYnsApHOro anmapara, NpONpHocen-
THBHOH MEXaHO-PELIENTOPHON U CITyXOBOH CHCTEM MOTYT IpH-
BECTH K J€30PHEHTALIMH B NPOCTPAHCTBE (4ACTO Ha3BIBAEMOMY
NUI0TaMH "TOMOBOKPYXKEHHEM"), UTO B CBOKO OYepedb MOXKeT
cTath NPUHYMHOA aBHAUMOHHOro mnpoucwecTsud. [loatomy
PEKOMEHOYETCA MPOBOAMTEL C MHMJIOTAMH 3aHATHA C JAEMOHCT-
pauMell MPOCTPAHCTBEHHON NE30PUEHTAUMU W N0 HM3YHYCHHIO
JIA3EPHOTO H3NYUEHHS.

4.4 MPEJYNPEAUTEJBHBIE NPOLEXYPBI
ITpeanoJjieTHLIE NpoUeRypbi

o O3HaKOMHMTbCA C H3BEWEHHUAMM 18  [TUIOTOB
(NOTAM) ¢ uenbio onpesefieH!s MeCT pa3MelleHns U
BpeMeHH paboThl JA3CpHBIX H3Nyuareseil, a Takke
BbI0Opa 3anacHbIX MapIIPYTOB.

¢ [IpocMOTpeTh a’3poHaBUTAUHMOHHbBIE KAPTHl HA MPEeaMeET
Ofpe/ieNieH!s MECT MOCTOSAHHOM paboThl Ta3ePHBIX H3-
Jryqatesnei (apkoB OTIbIXA C aTTPAKLMOHAMH, HaY4HO-
HCCIeNoBATEILCKUX Da3 U T. 1.).

Ilponieayphl B noJieTe 10 BXOXKIAEHHUS B H3BECTHYHO
30HY paboThI J1a3ePHBIX YCTAHOBOK

» Bimrouuts 60pTOBBIE OTHH, YTOOBI € 3€M/IH OBLIO Nlerue
3aMEeTUTh BO3AYILHOE CYLHO M ONPEAENTHTL ero MecTo-
NOJIOJKEHHE.

¢ BxouHTh aBTONUIIOT.

L4 O,ZlHOMy H3 MUJIOTOB COCPENOTOMHTL BCE BHHMAHHEC Ha
HpHGOan ¢ ULCJBI0O MHHUMHU3HPOBATH [MOCNCACTBHA
BO3MOYKHOI'O JIa3€pHOFO Oﬁﬂy‘leHH}l.

¢ Briouuts BHYTPEHHEE OCBCILCHHUE KaOHHBI MUJIOTOB.

Iponeaypsl B nnosieTe Bo Bpemsi M nocJie 06.1yyenus
Ka6MHBI NHJI0TOB JIA3ePHOM YCTAHOBKO#H

4.4.1 Ecnyn nunot noaseprca oOMy4eHHIO APKHM CBETOM,
NPEANONOKUTENLHO HCXOAAIUM OT JIa3epHOTO H3NTyvarend,
PEKOMEHJIYETCS BBINIONIHUTDL PAJ MOCIEAOBATENBHBIX AEHCT-
BHi, 4yTOOBl CHU3UTH PUCK COBEPLIEHHA KakKoW-TO ONEepaluH,
MOTyILEN MPUBECTH K CHHMXEHHIO 0€30MaCHOCTH IofeTa:

¢ OTBEpPHYTHCS OT UCTOYHHKA JIA3EPHOTO HINYYEHHS.
¢ 3ac/IOHHTD 1233 OT UCTOYHHKA JIA3EPHOTO HITYUYEeHHA.
¢ CooOUUTE APYroMy NMHAOTY O HapYLIEHUU 3pEHHA.

o [lepenarth ynpaBieHHe BO3AYLUIHBIM CY[THOM IPYTOMY
TIUIOTY.

e [lepexouMTBHCA Ha BBIMOJIHEHUE IT0€Ta O Npudopam.
¢ Bruouunth aBTONMIIOT.

o M3MeHuTH HanpapjeHue MNojieTa BO3AYUWIHOIO CyZHA
TakK, 4ToObl JIa3epHbIH Jy4 He nonanan B kaGuHY.

e OueHutb CnocoOHOCTh 3PHUTENBHOrO BCCNPUATHA, Ha-
[TPUMEDP, CYUTBLIBAHHEM MOKa3aHuH HpH60pOB HWJIN pac-
CMOTPEHHUEM KapThi NOAXOO0B.

e He Tepers rnaza.

¢ MsBectuts cnyxOy ynpasneHMs BO3AYLUHBIM RBHKE-
HueM (YBJL (ATC)) o nono3peHud Ha obyueHne BO3-
AYIIHOTO Cy[HA JIa3epoM, U B cllyyae HeoOXOAUMOCTH
3a4BHTH O BO3HWKHOBEHHMH aBapHiHOH CUTyalud Ha
6opry.

4.4.2 OueHb BaXHO COOOIIUTL O MOAO3PEHUM HA 0fmyue-
HHE BO3JYLIHOTO CyZAHa JIa3epoM COOTBETCTBYIOIIHE PYKOBO-
Iduue oprael. locne nocagky mwioT AOMKEH MOCTABUTh B
M3BECTHOCTh 00 MHLMICHTE CBOE HavalbCTBO, MPHUBENA BCE
NOAPOGHOCTH  CITyuMBLIErocs, M Ge30TnaraTeNbHO NpPONTH
MEMLIHHCKOE  OCBHJIETENILCTBOBAHHE, MNPENOUTHTENLHO Y
KBanHHUHPOBAHHOTO CheUHamUcTa-odTansMonora.  Jloky-
MEHTALMA 10 HHUWAEHTaM U MEIMLMHCKUM OCBHJETENBCTBO-
BAHMAM PACCMOTPEHA B IIaBax 6 U 7, COOTBETCTBEHHO.
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BE3OIIACHOCTD IIOJIETOB

5.1 OBILHE CBEAEHHS

5.1.1 B HacrogIue# rnaBe COREPIKATCA PEKOMEHAALMH 110
ONpeene N0 H MUHUMH3ALWK MOTEHIHAIbHO HeOnaronpuar-
HBIX NMOCNENCTBUH paboThl Na3epHBIX HITyuaTeneH Ha OTKpbI-
TOM BO3yXe [Jis Oez0macHOCTH moneToB. Mepbt mpeaocTo-
POKHOCTU* B OTHOLIECHHWH NIA3E€PHBIX U3Tyqarened U KPHTEPHH
OMpefieNeHHs pasrPaHUUUTEILHBIX 30H MOJIETOB MPUBEAEHEI B
caenyomux aokymentax MKAO:

[Ipunoowcenue 11 — Obcayxcusanue 6030yuHO20 08uUdMCe-
Husl

“2.17.5 Crnenyer npoBecTH pAl aJCKBaTHBIX MEPOIpPHs-
THH B LIENAX NpeaynpexICHHs HEXENaTeSIbHOro BJIMAHMA na-
3€PHOrO M3JTy4€HHs Ha OCYILECTBIEHUE MONETOB.”

Tpunoxcenue 14 — Aspoopomet, mom 1, ITpoexmuposanue
U IKCATYyamayus aspoopomMoe

»Hazepusie usiyuamenu, KOmopsie Moynt co30asants
OnAacHoCmb 0a 0e3onacHocmu no1emos

”5.3.1.2 PexomeHpaumu: /ns 3aujumet 030YUIHBIX CV-
008 om OnAcHe20 6030elicmeus Na3epHuIX uydamenei, 6o-
Kpye aspoopomos ciredyem yCcmaHogume caedyioujue paszpa-
HUuYumenvHole 30Hbl:

— Cpoboanaa (0T 1a3epHOTO M3TYY€HHA) 20HA NOJETOB
(C311 (LFFZ))

— Kpurnueckas 3oHa noneros (K3IT (LCFZ))

~ Yassumas 30Ha noneros (Y3I1 (LSFZ))

“Hpumeuanue [.— J[na onpedenenua 3HaveHUl MOUHOCMU
UZAYHEHUS U pACCMOAHUA 00 e20 UCMOYHUKA 8 Yensix obecne-
YeHUs aoexkeamHol 3aujumsl 6030YUIHbIX CYOO06 & noieme
MO2ICHO ucnonvzoeams pucynku 5-10, 5-11, 5-12.

Hpumeyanue 2.— OzpanudeHus no uUCNOAL308AHUIO Na-
3epHyIx yueli 8 mpex ynomanymeix zonax noaemog (C3I1
(LFFZ), K3I1 (LCFZ) u Y3Il (LSFZ)) xacaiomca monvko 6u-
OUM020 0uUana3oHa 1aszepHo2o usnyyenus. Hcxaouyenue co-
CMaeasiom AazepHvle UTYYAMenu, NPUMEHAEMble bIUeCMOn-
WUMU OpeaHaMU, CROCODOM, COBMECMUMBIM C MPebOBaAHUIMU
bezonacnocmu nonemos. Bo acemM HaBU2AYUOHHOM 8030YULHOM
npocmpancmee dHepeMuYeckas Oc8eweHHocms om nioboco
AA3ePHO20 AYHA, UOUMO20 WIU HEBUOUMO20, 6Ce20a OONNCHA
Obimp MeHbue Wil PABHA YCIMAHOBNCHHOMY 3HAYEHUI0 MAKCU-

ManbHo donycmumoti mowsocmu obayuenus (MIIMO (MPE)),
3@ UCKTIOUEHUEM CAyHaes, Ko2da 06 uznyteHuu obvAeneHo 3a-
pawee u HQ IMO NOTYHEHO COOMBEMCMEyIouee paspeueHue.

“ITpumeyanue 3.— PaszpanuxumensHole 30HbI NOAEMOS
YCMAaHagAUBAIOMCs 8 Yeaax YMeHbWeHUA puckd obayueHus
Oeticmeylouumy  1a3epHuIMU U3IyHamenimu 861usu aapoopo-
mos. Hacmoawum nonooicenuem ne npedycmampueaemcs 603-
J0XCeHUe Kakoi-1ubo omeemcmeeHHOCHU HA IKCRAYAMAHMOE
asponopmos.”’

5.1.2 JlorosapBaiolIMecs rocyaapcTBa MOryT pyKOBO-
JCTBOBAThLCS CIICAYIOLIMMH IMOJIOKEHUAMU T10 OCY LIECTBIICHHIO
KOHTPOJISA 32 ONACHOCTBIO JIa3epHOT0 MYYEHUS WIH MO yCTa-
HOBJIEHUIO COOTBETCTBYIOIUMX IPABHI COIIaCHO PEKOMEH/a-
uusaM Tlpunoxennit 11 u 14:

a) Hukakoe nuLIO0 HE JOMKHO MPEIHAMEPEHHO HALETH-
BaThb W/IM BBI3b{BaTh HALETUBAHUE Ja3€PHOrO Jyua
WIH APYroro HanpapjiEeHHOrO CBETOBOTO HM3Ty4EHHUA
BBICOKOH MHTEHCHBHOCTH Ha BO3AYUIHOE CYAHO CNO-
coboM, co3AaloluM yrpo3dy 6e30MacHOCTH MOJIETa,
LETOCTHOCTH BO3JYIUHOTO CyIHA MM 34OPOBbS WJie-
HOB 9KHMaXKa UM MacCaKUPOB.

Hpumevanue.~ Cm. maxxce Ilpunosicenue 14,
mom I, napazpacp 5.3.1.1

b) Jhoboe muLo, Hcnoas3yoliee UM TUIAHUPYIOILEE He-
MOMB30BaTh Na3ephbl WIH OPYrHe MCTOYHUKH BBICOKO-
VUHTEHCHBHOTO CBETOBOIO H3/IYyYEHHA B OTKPBITOM
MPOCTPAHCTBE, CIOCOO0M, B pe3ysibTare KOToporo ja-
3epm>u>’1 JTyd MOXCT MPOHHKHYTH B HaBUraliHOHHOE
BO3JYLUIHOE MPOCTPAaHCTBO, oOnamas [OCTATOYHOMH
MOWLIHOCTBI0, YTOOBI MpEACTaBNATh Yrpo3dy Gezomnac-
HOCTH [MOJIETOB, AOKHO MpeICTaBUTh MUCBMEHHOE
YBEIOMJIEHHE KOMIIETEHTHOMY OpraHy BJIacTH .

¢) Joboit nuIoT, OCYWECTBIAOLIMIA YIIpaBiIeHUe BO3-
OYUIHBIM CYRHOM, He HO/DKEH TNpeAHaMepeHHO Ha-
NpaBfaTh BO3AYIIHOE CYIHO HA Ja3epHbIH Jyd WIH
Ipyroii JIy4 cBeTa BLICOKOM MHTEHCHUBHOCTH, €C/IU HE
obecneyrBaeTca 0€30MacHOCTEL MoJjieTa. JTO MOXKET
NOTPe6OBaTh COMIACOBAHHA MEXIY OMepaTropoM Ja-
3€PHOro M3My4aress WJIM HCTOYHUKA CBETA, MUJIOTOM,
OCYILECTBIAIONIUM YIPaBIEHHE BO3MYIIHBIM CYyTHOM,
1 KOMIIETEHTHBIM OPraHOM BJIACTH.

*  VxkazaHHblE Mepbl NpPEJOCTOPOXKHOCTH HE MNpeAHA3HAYEHBI Ui
BOIOKEHNS OTBETCTBEHHOCTH 32 MX COOMIOAEHHEM Ha AMCIIeTYe-
POB a3POTOPTOR.
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5.2 OTPAHHYEHMA BO31YITHOTO
HNPOCTPAHCTBA

5.2.1 Jns obecneuyeHus 6e30MacHOCTH IOJETOB . BOJIM3H
a3pOAPOMOB, MeCT Ha3UPOBAHUA BEPTOJIETOB U JAPYrUX y4acT-
KOB MO0OHOTO Ha3HAYeHHs, TaKWX, KaKk KOPHIOPH! [Jid MoJie-
TOB Ha MajILIX BBICOTAaX No IIpaBuilaM BU3yalbHbLIX IOJIETOB
(TIBIT (VFR)), Heo6X0AMMO NpeaNpHHATh MEPhl 110 3aluTe
YA3BHMOTO BO3YIMHOTO MPOCTPAHCTBA OT ONACHOCTH MPOHHK-
HOBEHHUS J1a3epPHOTO M3MydeHus. sl HeBHAMMBIX NazepHbIX
Jlyuefl omnpelesieHUe KOHKPETHOrO 3HAueHHMs HOMUHAILHOM
NUCTaHUMM  onTuyeckoro mnopaxenus (HAOIT (NOHD))
JIOJDKHO OBITH IPEAMETOM CIIELIHATIBHOTO PACCMOTPEHHS.

5.2.2 B coorserctBuM ¢ maparpadom 5.3.1.2 Ilpunoxe-
Hus 14, BO3dyLIHbIE NMPOCTPAHCTBA BOKPYT a3poJpOMOB B ac-
MeKTe BOIMOXKHOTO JTa3epHOro O0/ydeHus NOJLKHBI noapasze-
JIATBCS HA yA3BUMbIE, KpUTHUYECKUE U CBOOOIHBIC 30HBI MOJE-
TOB, 4TOOBI NpeAyNpeauTh MOMajaHue BHAHMOIO JIa3epHOro
JIyda B IOJE 3PEHUA NHUIOTOB, JaKE€ €CJIM HC MPEBBIILIEHO YyC-
TAHOB/IEHHOE 3HAYE€HHE MAaKCHUMAaJIbHO JOMYCTUMON MOIIHOCTH
uztydeus (MJAMO (MPE)). Buaumbliit nasepHbliii ay4 He
IOMKEH MPOHUKATH HH B OIQHY W3 3THX 30H, KOIIa BhI3bIBac-
Mas MM JHEpreTHYecKas OCBEIUEHHOCTh MPEBBIIAET COOTBET-
CTBYIOLIMI ypOBEHb 3pUTE/bHOH HHTepdepeHLuu, ecnu He
MPUHATHI aICKBaTHBIE MEPbI 3AlIUTEI OT BO3MOKHOrO 00nyye-
HuA moaeit. Jlazepbl ¢ MOIHOCTBIO H3JIyUeHH, MEHbLIEH 3Ha-
yeuus MJIMO (MPE), HO npeBblIarOLIEd YCTaHOB/IEHHbIE
3HAYCHUS IS YA3BUMOI WM KPUTHUECKON 30HBIL, MOIYT JKC-
TUTyaTHPOBAaTLCA, COOTBETCTBEHHO, MO0 B yA3BMMOM, JIH6O B
KPHUTHYECKOl 30HE IOJETOB, €CIIM NPUHATHI afeKBATHbIE MEpPI
10 npeaynpex/ICHHIO MONajaHus BO3AYIUHBIX CYIOB Ha Tpa-
C€KTOPHIO JTy4a.

Ceob6oaHasi (0T J1a3epHOT0 H3JTYHeHHS)
3oHa noJietoB (C3I1 (LFFZ))

5.2.3 C3I1 (LFFZ) - Bo3ayilHOE MPOCTPAHCTBO B HEIO-
CpE/ACTBEHHON OJHM30CTH OT adpolpoMa A0 BhICOTHI 600 M
(2000) ¢, BrmOUMTENBHO, Hal 3eMieH, B mpeaenax 3700 M
(2 MOpPCKHMX MH/IM) BO BCEX HAaMpaBJIEHHAX OT OCEBOH JIMHHMH
BIII, nmtoc ee nponomkeHde 5600 m (3 MOPCKUX MUIH) M
NPOTAKEHHOCTH B WMpuHy 750 M (2500 ¢T) no obe cropoHe!
OT NPOIOJIKEHHS OCEBOH JIMHMM KaXAOH 3KCIUTyaTHpyeMoit
BIIII. B 3T0M 30HE MOJETOB HHTEHCHMBHOCTH JIA3EPHOrO H3JTY-
4YeHUs OrpaHH4eHa 10 YPOBHA, NPH KOTOPOM BO3MOXKHOCTH
KaKkoro 160 HapyweHUs 3pEHHUs MaJIOBEPOSTHA.

a) [lpn napamnensHeix BIIIT pa3MeTka 30HBI NMpou3Bo-
nutced ot oceBbix NWHuI BIIIl B nanpaBneHun ux
BHELIHUX KPOMOK, MJIKOC BO3[YLIHOE FAPOCTPaHCTBO
MeXy oceBbiMU THHUAME BITIT.

b) B BO3aymiHOM MpOCTPAHCTBE 3TOH 30HBI MOLIHOCTB
2
W3ny4yeHUs He JoJ/bkHa npesbiuats 50 HBT1/cMm”, ecnu

He MpUMeHseTcs Kakoii-immbo cnocob ero ocnabneHus.
JocTuraemslii pu 3ToM YpOBEHbL APKOCTH TaKOB, YTO
JazepHblil Tyd HEpasnuuuM Ha (OHE €CTECTBEHHOro
OCBeLIEHHUS.

¢) UroObl NOMYCTHTbL JKCIUTYyaTALMIO JIA3€PHBIX H3JTyda-
Teseil B BO3AYIIHOM IPOCTPAHCTBE HHXKE TPAEKTOPHUH
3axo/la Ha N0CaAKy, MOXCHO UCIOMb30BaTh riauccaay 1:
40 Ha paccTosaHud 5600 m. I'nuccana paccuuTeIBaeTcsa
ot nopora BIIIT.

Kpurnueckas 3ona noneros (K3II (LCFZ))

5.2.4 KB3II (LCFZ) ~ Bo3aywHOE MPOCTPAHCTBO B Mpejie-
nax 18500 m (10 MOpcKHMX MUJIB) OT KOHTPONBHOH TOYKH a3-
poapoma (KTA (ARP)), no seicotsl 3050 M (10000 ),
BKJIIOUMTENLHO, Had 3eMiiell (cm. pucywxku 5-1, 5-2 u 5-3).
Pa3Meps! 3ToH 30HBI MOI'YT YTOYHATLCH C YU€TOM IIOTHOCTH
BO3/IyLIHOIO MABMKEHHA. B BO3AyLIHOM NpOCTpaHCTBE 3TOH
30HBl MOIMHOCT M3TyYEHHWs HE JAO/DKHA NpeBHIliaTh
5 p.BT/CM2, €CNTi He MpUMEHAeTCs Kakod-nmubo crnocob ero
ocnadnenus. Hanyuenue Takoif MOLIHOCTH XOTS U CHOCOOHO
BbI3BaTh Ocheruisoume 3h¢eKTel, HO ypOBEHb SPKOCTH MpH
3TOM HE AOCTAaTOYEH U1 BO3HHKHOBEHWS KDPaTKOBPEMEHHOH
CIIETIOThI WIIH OCTATOUYHBIX H300paXKeHH.

Yszpumasi 30Ha noseros (Y3II (LSFZ))

5.2.5 VY3I1 (LLSFZ) - Bo3ayLIHO€ NPOCTPAHCTBO 3a Npejae-
namu C3I1 (LFFZ) u K311 (LCFZ), B KOTOPOM MOILHOCTb H3-
flydeHus He JOKHA mpesbiuats 100 uBt/eM’, ecny we mpu-
MeHseTcs Kakol-mubo crocod ero ocnabreHus. YpoBeHp ip-
KOCTH TIPH 3TOM TaKOB, YTO MOTYT HauaTh BO3HUKATb 3(DPEKTHI
KPaTKOBPEMEHHOH CJIENOTbl MJIM OCTATOUYHblE H300paKeHHs
Manoii MpoJoLKHUTENBHOCTH, HO 3TOT MpEAea MOIIHOCTH Oll-
peaenser coboli 3amuTy OT Oojee Cepbe3HBIX MOCIEACTBUI
obnyuenus aas 3penus. Y3I1 (LSFZ) He obs3aTenbHO sBhsieT-
€5l CMEXHOI1 C APYTHMHU 30HaMH I10J1ETOB.

3ona nopmaasHbIx noseres 3HII (NFZ)

5.2.6 3HII (NFZ) - nioboe HaBMrallMOHHOE BO3JYLIHOE
NpoCTpaHcTBO, He onpenensemoe kak C3[1 (LFFZ), K3I1
(LCFZ) nnu Y3I1 (LSFZ). 3HIT (NFZ) nomkHa 6biTh 3allu-
HIEHa OT JIa3epHOT0 H3JIy4eHUs, CrIOCOOHOTO NMPUUMHHTL GHO-
JIOTHYECKOE MOBPEXKACHHE 3PEHHIO.

5.2.7 Ha pucyHkax 5-1 — 5-3 uzobpaxeHsl pa3rpaHHdu-
TeNbHblE 30HbI MOMETOB, YCTaHABJIMBAaEMbIE [/ 3aILMThI BO3-
JYIUHBIX CYIOB B HABMIAMOHHOM BO3/yHIHOM ITPOCTPAHCTBE.



Iasa 5. besonacnocme nonemos

5-3

. Yaszsuman

30Ha nonetToB

WtHudecKas
30Ha
oneToB

Ceob6oaHan . OnpepnenneTcs
{oT nasepHoro R MECTHLIMUA
N3ny4eHun) E ABUCTBAAMN
30Ha noneros

aspoapoma .

lNpumevarue. Yka3zaHHbIe pa3Meps! 0aHbl UCKITIOMUMENbHO O71st CrpaeKu.

PucyHok 5-1. Pa3srpaHuuMTeibHbIe 30HBI N0J1€TOB

Mpumeyvanue. Yka3zaHHbie pa3mepbl daHbl UCKMIOYUMENsHO OIS cripaeku.

PucyHok 5-2. CoGoanasi (0T 1azepHOro uajiyuenus) 3oHa noaeros (C31I (LFFZ))

28/10/03
Henp.
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O603HaueHHblE Ha PHUCYHKAX pasMepbl 30H SBJIAIOTCA
OPHMEHTHPOBOYHBIMHM, HO, KaK MOKAa3biBaeT OMbIT, obecneyu-
BAIOIMMH HEOOXOANUMBIH ypOBEHb OE30MACHOCTH MOJETOB.

5.2.8 Pasmepbl BO3AYLIHOTO IMPOCTPAHCTBA, YA3BUMOTO
JUIS TIOPAXKEHHS JTA3EPHBIM HM3Ty4EHHEM, U3MEHAIOTCA B 3aBU-
CHMMOCTH OT BBIXOAHOUN MOLUHOCTH NazepHON CHCTEMBI, H3Me-
pAeMoil B BaTTaX WM JUKOYIAX. Hibke NpHBEACHBI MaKCH-
MaJIbHBIE 3HAYEHUA MOLIHOCTH Jla3epHOro u3nydueHus (MMIIU
(MILs)), ucnions3yemsle A/ OLIEHKH JIa3€PHOH aKTHBHOCTH B
O113KOM NPUOIHKEHHH K a3pOapoOMY.

a) C3I1 (LFFZ): MMJIKM (MIL) paBHa 1M MeHbLUE
50 HBT/cM%;

b) K311 (LCFZ): MMJIM (MIL) paBHa W4 MeHbLie
5 uBt/em’;

¢) ¥Y3IT (LSFZ): MMJIM (MIL) paBHa win MeHblle
100 H.BT/CMZ; H

d) 3HII (NFZ): MMJIHU (MIL) paBHa unu MeHblue 3Ha-
uyeHus MJIMO (MPE) nns nazepoB HenpephIBHOTO

usnydenus (HA (CW)) unu ana nasepos, pabotaio-
HIMX B UIMITYJILCHOM PeXUME.

IIpumeuanue. [Iynkmor a, b u ¢ omrocamess monvbko k
BUOUMOMY NAZEPHOMY UITYHEHUIO.

5.2.9 Cnenyer npelyCMOTpeTh 3alIMTHbIE CpeAcTBa (Oc-
Na0NAOLIME MOIHOCTE M3NyYeHus) AN NPEeNOXpaHeHus Mu-
JIOTOB M APYTOro fepcoHana OT obsiydyeHHs, KOrAa ypOBEHb
3pUTENbHOH MHTEp(EpPEHLIMH OKa3bIBAETCS MpEBbILEHHBIM. B
MeCTaXx HMHTEHCHBHOTO BO3AYLIHOTO ABHXKEHHS >KENATeNbHO
HaJIMune Pe3EPBHBIX CHCTEM.

5.3 OLIEHKA ADPOHABUIALIMOHHOM
CHUTYALIUHU

5.3.1 OnucaHHbIE HUKE NPOLEAYPbl MOTYT ObITh UCTIOJIb-
30BAHBI JUIf OLUEHKU MOTEHUHANBHOTO BIUAHUSA NMa3epHOil ak-
TUBHOCTHM Ha MPOM3BOACTBO nojeroB. JIMUO, cobupatoieecs
UCIMOJIb30BaTh JIa3epHbIH H3Jydarenb, AOJKHO YBEAOMHTH 00
3TOM KOMIIETEHTHBIM OpraH BJIacTH 3apaHee, 4ToObl Obllo
BpeMs B MOJHOM 0ObeMe MPOM3BECTH OLEHKY a’pOHABUTaliM-
OHHOH CHUTYalNH.

PA3MPAHUHYUTENBHBLIE 30HbI NONETOB
BossblleHue

AEACTBUAMMN a3pOAPOMA

1 OnpegensieTcst MECTHbIMM

2400 m
Haj 3emnei

Hag,

600 M ;

N_._._.M._._._...._.._._.h‘,........_._......._._._._._.h

CeoGonHas (OT Na3epHOro N3nyuveHns) >
30Ha NONeToB, g5

i I a)

™

50 HBT/cm?

2400 m
Haj 3eMnen

Ytounmte | 000 g -t oplg--

YTOUHUTL

Touka NPUBEAEHWA (@3POAPOMHAR)

Pucynok 5-3. PasrpaHn4nTe/IbHbIE 30HbI H0JIETOB ¢ 0603HAYeHHEM MAKCHMAJIbHbIX
YPOBHeil MOLUHOCTH BHAMMOTO JIa3epHOT0 M3JIy4eHMs

28/10/03
Henp.
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5.3.2 Jlroboe morosapHBaiolLleecs TOCYAAPCTBO MOXKET
NpencTaBUTh Ha PacCMOTPEHHE COOCTBEHHBIH AOKYMEHT, KO-
TOpbIi B OKOHYaTeJbHOM Buae Oyner npenctasnste coboit
CBOJIKY HHopManuu B 0OBEMe, AOCTATOYHOM JUIl MOJHOH
OLIEHKH a3pOHABUralHOHHON curyauuu., Ipumep odopMieHus
nokymenra "IlpenyioxeHnus no MNonb30BaHHUIO MA3ePHBIMH U3-
JIyqaTeNnsMH B OTKPLITOM IIpOCTpaHcTBe"” mpuBeacH B Ilpuno-
xeHun A. KoMneTeHTHbIN opraH A0/DKEH BAACTH:

a) YcTaHOBUTh MecTo paboThl Na3epHOH YCTAHOBKH, a
TaKXKe OfpenenuTh And Hee 3HaueHus MJIMO (MPE)
w HJ1OIT (NOHD);

b) Ouepruts C3I1 (LFFZ), K301 (LCFZ) u Y31 (LSFZ)
IJ1S a3POJIPOMOB;

¢) B cny4yae HeoGX0aMMOCTH, YCTAHOBHTbH T'PAHHULBI J0-
nonuutensHbix Y3I1 (LSFZs) mna 3amursl paiioHos
JEATEIBHOCTH aBHALMH, KOTOpbIE TaKkKe MOryT OKa-
3aTeCA B Npeaenax ACHCTBUS H3MYyYEHUs, TAKUX Kak
paiiOHBl MHTEHCUBHEIX T10JI€TOB BEPTOJIETOB HA BBICO-
Tax menee 300 M (1000 ¢T), kopuaops! Wi NOJETOB
Ha MaJibIX BbIcOTax mo IlpaBuiaM BH3yansHBIX I10JIE-
toB ([IBIT (VFR)), BO3AYyLIHbIC MPOCTPAHCTBA BOKPYT
Nla3epHBIX U3NTyYaTesneii BBICOKOH MOIIHOCTH, HCTIONb-
3yeMbIX MO MpOrpamMMaM acTPOHOMMUYECKMX oOcepBa-
TOpHiA, palHOHBI IPOBENEHUA AKTHBHOIO 00y4€HHS ITH-
JIOTOB, U T. IL.;

d) PaccmotpeTs paboTy na3zepHBIX H3Tyyaresei ¢ y4eToM
rPaHul] YCTAHOBJEHHBIX 30H. [I/A OLEHKH JazepHol
AKTHBHOCTH BOJM3H a’poApoMa MCMONb30BaTh 3Have-
Hus MMUJIM (MIL), ycTaHOBNEeHHbIE KOMIIETEHTHBIM
OpraHoM BNacTH;

e) Mposeputh, Ha KakHe M3 OCYILECTBASEMBLIX [OJIETOB
MOMXET MOBNUSATEL PACCMATPUBAEMOE MPEIIOKEHHUE;

f) KoopauHUpoBaTh AEHCTBHS MECTHBIX KOMITETEHTHBIX
OpraHoB, TakUX Kak aJIMHHHUCTPaLMH a’3pojpoMa u
cyx06nl yrpaBieHUs BO3NYLIHBEIM JIBUXKCHHEM, Npel-
CTaBUTENIbCTBA BOCHHBIX W KOHTPOIUPYIOLIHX OpPraHH-
3alui;

g) [lpoBectu 3acemaHHe MecCTHOH nazepHoH paboueii
rpynnsl (MJIPT), ecnu 3aaBKH 110 HMCIOL30BAHHIO Ja-
3E€PHBIX H3Jy4aTesied HOCAT C/IOKHBIA WM NPOTHBO-
peuMBEIii XapaxTep;

h) PaccMoTpeTh NpeUioRKEHHBIE 3asBUTENAMH MEpBl TIO
ocnabneHno MOIIHOCTH M3JTy4eHUs, & Taioke JOomnoJ-
HHUTENLHBIE MEpPLI, TIpeANpUHHMAEMbIE JUIA MpeyIpe-
KJeHUs: oOnydyeHns 3kunaxell BO3MYIUHBIX CYA0B Na-
3€PHBIMH H3/TyYaTe/AMH, CIOCOOHBIMH MMOMELIATE UM
HUCTIONHATL CBOM 00S3aHHOCTH B nojiete. Takue Mepsl
BKJIIOHAIOT (HO MMM He OrpaHUuYMBAlOTCS) CpelacTBa
¢du3myeckoro, H NpOUENYPHOrO XapaKTepa, a TaKke
CPEeACTBA PYYKOro H aBTOMaTHUYECKOro KOHTPOIS;

i) TIpousBecTH OLEHKY COBOKYMHBIX MOCHEACTBUI MOCTO-
AHHOH W NMPOJOSUKHTEIBHOH paboThl Na3epHBIX H3-
JlydaTeneil B MECTHBIX yCITOBHAX;

J) Ouennts cnocobHocTh ciayx0b1 YBI (ATC) B ciyyae
BO3ZCHCTBUSA M3MydYeHHs Ha ee 00OpyJ0BaHHE HCIION-
HATh (YHKUMH YIPABJICHHs BO3AYIIHBIM JIBHXEHHEM
B peallbHOM BpEMEHH, HE JOINycKas Ja3epHoro obiy-
4eHHs MUIOTCKMX KaOHH BO3AYIIHBIX CYIOB;

k) Onpenenuts nMyTeM COriacoBaHHA C 3aABUTENEM BbI-
3pIBAIOIIME BO3pakeHUs 3¢dekTsl 1 0OroBOPUTH MC-
MONL30BAaHWE TOAXONSHIMX CPENCTB  ociabieHus
MOLIHOCTH M3Jy4eHHs B Lenax 06e30macHocTH none-
TOB; H

) JloBecTu 1o cBedeHHUS 3aABUTENS U BCEX 3aHHTEPECO-
BaHHBIX OPraHOB BAACTH NPOH3BEACHHYK OLEHKY a3-
POHABHTalMOHHON CUTyalMH B OKOHYATENLHOH pe-
Jakuun. Ecnu nmpeutoxkeHHBI BapHaHT MPU3HAETCS
CJTOJKHBIM MJIH NIPOTHBOPEYHBBIM, KOMIIETEHTHOMY Op-
raHy BJIACTH ClIELyeT LOKYMEHTAIBHO OQOPMHTH BCIO
OTHOCAIIYIOCH K AaHHOH mpoGneme HHQopMaUMI H
PacnpoCTPaHUTh KOITHH B YCTAHOBJIECHHOM TIOPSAKE.

5.4 MEPbI KOHTPO.JIA

JIns 3amuThl BO3OYWHBIX CYAOB B NOJIETE OT JIa3epHOro
00/TyueHHs, MOLUIHOCTh KOTOPOTO MpPEBLIILAET COOTBETCTBYIO-
wee 3nayeHne MMJIA (MIL), paccMarpuBaeMoe kak Aomyc-
THUMOE, CleIyeT NMPHHATDH OMpeJeleHHble KOHTPOIBHBIC Mepbl
(H3NYECKOTO U NPOLEAYPHOrO XapakTepa, a Takke HCIob30-
BaTh CPEACTBA aBTOMaTHYECKOTO KOHTPOI.

a) Mepsl KOHTpPOJA, MpeAnpHHUMaeMbie ciryxboii YBJ
(ATC):

1) HMsseuwenusn ans nunoros (NOTAM);

2) HndopmaunonHele paauoBelaTenbHbIe COOOMEHHUs
(HanpuMmep, HOCPEACTBOM CHCTEMbl aBTOMAaTHYE-
ckol mepenauu HHGopManuyu B pafoHe a’spoApoma
(ATIS), no cBA3M AUCHETYED -TUNIOT);

3) OrpaHu4eHHs BO3NYLIHOTO NPOCTPAHCTBA;

IPU 3TOM 3asBHTESb JO/DKEH NMPEACTABUTh YOequTebHbIE
JlaHHbIE O TOM, YTO CPEACTBA KOHTPOINSA, UCMONB3yeMBbIE OIe-
paTopoM JIa3epHOrO M3y4aTesis, COOTBETCTBYIOT OJHOMY HITH
HECKOJIbKUM H3 HHXKENePeUUCICHHBIX T0IOKEHHI:

b) Mepbl KOHTpOJIA, NPEANPUHUMAEMEIE ONEPATOPOM Jia-
3EPHOrO U3Nyuarens:

1) JlasepHelii yu MOXeT 6RITL PUIUYECKH 3a6AOKHPO-
BaH (MEPEKPHITHIt JTyd), 4TOOBI CBET Jla3epa He MOT
ObITh HanpaBJicH B 3alliyijaeMbie 0OBEMBI BO3YIL-
HOr'0 MPOCTPAHCTBRA.
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2) JluBepreHiMs J1a3epHOrO jyda M BBIXOJHAs MOIL-
HOCTBb, WIH HEPrysl UMIYJbCa, MCIyCKAEMOTO Ye-
pe3 anepTypy CHCTEMBI, MOTYT OBITh OTpEryJIHpo-
BaHbl TaK, YTO MOIL-HOCTh 00yueHus OyAeT cooT-
BETCTBOBATb TPeOYEMOMY YPOBHIO.

3) Jlyuu MOTYT UMeTb OTPaHHYCHHOE HAIMpaBJIEHHE.
HanpasneHnue ny4eil 3anaercs nejeHroM no asumy-
TalbHOM LuKane B mpenenax ot Hyns o 360 rpamy-
COB W MO yrily Hak/lIoHa - OT HyJa a0 90 rpaaycos,
rae Hyidb COOTBETCTBYET TopH3oHTaM, a 90 rpany-
coB - BepTvkamu. [Ipu 3TOM HeoOXOOMMO 3a]1aBaTh
KaK HCTHUHHBIN, TaKk U MarHUTHBIH TIENEHT TyyYa.

4) PyuHoe ynpasieHue HITOPKOH nau cucteMof nepe-
KPBITH JIy4a CHEAYyEeT COBMEILATh C MPUBJICYEHHEM
Habmoaareneit 3a BO3AYUIHBIM NPOCTPAHCTBOM, KO-
TOpbIE AOXKHBI HMETh CNELHaNbHYI0 MOATOTOBKY H
YMETb BHIETh AOCTAaTOYHO OOLIMPHBIE YYACTKH He-
6a BOKpYr TPaeKTOpHH Jly4a, 4ToOBl NMEPEKPHIBATDH
JIy4 [0 OCBELEHUS BO3OYLIHOTO CYAHA. '

5) CkaHHpOBaHME Na3ePHBIM ITy4OM MOXKET CHHM3HTD
YPOBEHb OCBELIEHHOCTH; HO C IPYTOi CTOPOHEI, 3TO
MOJXKET YBEJTMYHUTH PHCK BO3MOXKHOIO OOJTyUEHHA.

6) MoryT npHUMeHSTbCS aBTOMAaTHYECKHE CHCTEMBI,
NpeIHa3HAYeHHbIE [UIA ONpeneNieHHs MecTa BO3-
OYUIHOTO CYAHAa M W3MEHEHMs HANpaB/lCHHA fyua
WIH TepeKpbITHA H3ny4arend. 3asBuTeNb 00A3aH
NpeACTaBUTh MOApoOHYI0 HHQopMauuio o pabote
aBTOMAaTH4eCKOH cHcTeMbl, ee¢ 3(dexkTHBHOCTH U
cnocobe HCNbITaHUg ee MoJHoH paborocnocodHo-
CTH Nepe/l KaKIbIM UCTIONIb30BAHUEM.

5.5 TOCTAHOBJIEHHA

5.5.1 EcnM npencrasieHHble 3aiBUTENEM JaHHbIE Y10B-
JIETBOPAIOT TpeGOBaHUAM, coIep KalllUMCS B JOKyMeHTe 06
OLIEHKE a3pOHABHUIallHOHHOH CHTYalliH, KOMNETEHTHBIH opraH
BNAaCTH AOJDKEH BBIMYCTUTh, KAK MHHHUMYM, CieAylOlLIHE 10-
KYyMEHTBL:

a) YBeooMJIEHHME 3aABHUTENII0 O COOTBETCTBHHM NPEACTAB-
JICHHBIX UM JaHHBIX TpCGOBaHHﬂM KOMIIETEHTHOI'O Op-
raHa BIacTH U 00 MX YTBEPKIEHHU C YyYETOM OrOBO-
PEHHBIX YCJIOBMI WM OrpaHU4EHHi (TakuxX, KaKk Tpe-
6oBaHHe HAOMIOIEHHS 3a CaMOJIETaMHt);

b) YBenomneHne 3asBHTENIO O 3aNpellleHHH KakHX-aHbo
H3MEHEHHH OroBOPEHHOro cnocoba HCMOAb30BaHHUA
NIa3epHOrO H3JyvareNs B COOTBETCTBUM C BbIOAHHBIM
pazpelieHHeM, ecly 3TH H3MEHEHHS He YTBEPXKAEHI
KOMMETEHTHLIM OPraHoM BJIaCTH B MUCBMEHHOH dop-
Me;

C) YBenoMieHHe 3aiBHTEIO O HEOOXOAUMOCTH MOCTABUTD
B HU3BECTHOCTH COOTBC’I‘CTBy}OmHﬁ opraH BJIaCTH HJIH
€ro MOoJHOMOYHOI'0 NpeACTaBUTENS O Kakux-imbo u3-

MEHEHHAX BpEMEHH Hayasra U OKOHYaHHA paboThl Ja-
3€pHBIX YCTAHOBOK, d TAKXKe O MOJIHOM NpPEKPaILEeHHs
UX HCMONB30BaHMA 3a 24 daca 10 IUTaHHPYEMOro cpo-
Ka;

d) YsenomieHne 3asBUTENIO O TOM, YTO MOJy4EHHOE pa3-
PELICHHE HE CHIKAET OTBETCTBEHHOCTH CIIOHCOPA WIH
oreparopa 3a HCIOJ/Ib30BAaHHE OTOBOPEHHBIX Mep MO
0cnabNeHH0 MOIHOCTH U3JNIy4eHUs, cOoOMIoAeHHEe 3a-
KOHONATENbCTBA, PACIOPSIKEHHUN HIH MPeANnUCcaHuit
COOTBETCTRYIOLUErO OpraHa BJIAcTH; U

¢) Hssewenne wig nuioror (NOTAM). (CM. npuMepH! B
n.5.5.4).

5.52 Ecnu mnpencrarneHHble 3asBHUTENEM JaHHBIE He
YIOBIIETBOPAIOT TPeOOBaHUAM, COAEPKALIMMCS B JTOKyMeEHTE
00 OlIEHKE aj’pPOHABHIALMOHHON CHTYyallH, KOMMIETEHTHbiH
opraH BIacTH A0/HKEH BHUTYCTHTH yBeJOMIIEHHE 3aiBUTENIO 00
OTKase B €ro npockOe. B yacTHOCTH, B yBeOMIEHHH AOMKHO
OBbITH YKa3aHO, MOYEMY MpPECTAB/CHHbIE 3asABUTENEM AAHHbIE
HE YAOBJETBOPAIOT TPeOOBaHWUAM O€30MacHOCTH TONETOB, a
Taloke JO/DKHO COZEpPKaThCs NpeIOKEHHE NPEACTaBMTh HA
paccMOTpEHHE HOBBIE JaHHBIE U COOTBETCTBYIOLUYIO HHOOP-
Maunioo. Ecnd meperoBopsl 1O BBI3BIBAIOLIMM  BO3paXKEHHS
HeKelaTenbHbIM  3thdekTaM okazauch 0e3pe3ysIbTaTHLIMHU,
OTKa3 OCTAaeTCH B CHJIE.

5.5.3 B nensax noslieHuss 6€30MacHOCTH T0JETOB HEOO-
XOOHMO BbiNycKaThk U3BelieHUs And nunotoB (NOTAM), nmpe-
OynpexJaloliue X O J1a3epHOM aKkTUBHOCTH B OTNpEAENeHHbIX
paifioHax. B M3BeLIeHHAX BaXXHO MOAYEPKHUBATH OMACHBIN Xa-
paKTep U BO3MOKHBIE MOCICACTBHA JIa3epHOro o00Ty4eHHs.

5.5.4 KoMneTeHTHBIH OpraH BAacTH HOJKEH MpeaocTas-
aaTh UHGopMauuio ans seinycka NOTAM™ B ¢opmarax, He-
CKOJILKO TIPUMEPOB KOTOPBLIX MPUBOJATCA Huke. JlaszepHas
aKTHBHOCTh B TeueHue Gosiee 180 aHel momxHa paccMaTpu-
BaTbCs Kak TNOCTOsSHHasd (HAaNpUMEp, €XEroJHble MNEPHOABI
MOCTOSTHHOTO KCIOJIb30BAaHHUs J1a3epHBIX ycTaHOBOK). Mudop-
MalMs, Kacalollascs TakoH aKTHBHOCTH, NOJDKHA MyO6iMKo-
BaTkCA B COOTBETCTBYIOIHMX aBHALIHOHHBIX U3JaHUAX.

IIpumep dopmaTa H3BelIEHHS 0 BpeMeHHOI
J1a3epHOH aKTUBHOCTH

NPEANCTABJEHHUE C HCIIOJIb3OBAHHUEM JIA3EPOB
COCTOUTCA B (mecto, ropon, NpOBUHLMS WM wTaT), (AD-
POHABHUI'ALUMOHHOE CPEACTBO OITO3HABA-HMAI,
tun, paguan) [0 PAIUAITY (pacct.) MOPCKHUX MWIJIb,
(wmpota/nonrora). TPAEKTOPUSL JIVYEM  (kanpasnenue)
PACITIONATAETCS MEXOY PAIUAJTIAMHU (xxx-xxx), B
IMEPUO/ (nate! nposenenus), MEXXIY (Bpemst cytok, ¢
no __ /UTC (BcemupHOE KOOPIHHHPOBAHHOE BpeMs)).

* Bonee nmoapobHas nHdopmauusa o dopmare NOTAM npen-
crasieHa B [Ipunoxennu 15 (AN 15).



Inasa 5. Bezonacnocms nonemos

5-7

JIASEPHOE OBJIVUEHHE MOXET I1OBPEAMTH 3PE-
HUE TMHUJIOTOB/MIJIEHOB DKHUITAXKA U TTACCAXKHUPOB
B MPEIEJIAX (HOMHHalbpHAd OUCTAHLUM ONTHYECKOrO IO-
paxenus) I10 BEPTUKAJIM W/WJIH (HoMuHanbHas JHCTaH-
UMM onTHueckoro nopaxennss) B BOKOBOM HAIIPABIJIE-
HUU OT UCTOYHUKA HU3JIYUEHHUA. 3A YKA3ZAHHbBI-
MU TIPEAEJAMU MOXET OXWJIATBCS KPATKO-
BPEMEHHOE OCJHEIUIEHHE TMHWJIIOTOB HMJIKM OBJIY-
YEHHE KABHHBI.

HAVYYHBIE 3KCNEPUMEHTbBI C [TPUMEHEHHEM JIA-
3EPHOI'O U3JIYUYEHHWA BYAYT NPOBOJUTHCA B (Me-
CTO, TOPO/I, NPOBHHLIMS WM WITAT, wiupoTta/nonrora), C _ T10
_ (nare1) MEXXZTY (Bpems cytok, ¢ no _ / UTC). YI'OJI
HAKJIOHA TPAEKTOPHUHU NTIYYA _ (rpamycur) OT [10O-
BEPXHOCTH 3EMIJIH, PACCTOSIHUE 10 BEPTHUKAJIM
(Bbicota) HAJl CPEJJHUM YPOBHEM MOPS. U3BEIAH-
TE BXOJA B OINIACHVIO 30HY B INPEJEJIAX
MOPCKHUX MMIIb. YKA3AHHOE JIA3EPHOE HM3JIYYE-
HUE MOXET TIOBPEOWTL 3PEHHUE  [IHJIO-
TOB/UJIEHOB OKHITAXA U ITACCAXHPOB. '

BOPTOBASI ABUALIMOHHA S JTIABEPHASI YVCTAHOBKA
THUIIA BO3YX-3EMJIA BYAET MCIIOJIL3OBATLCA B
[MEPUO[ (matwi) B TIPEJEJIAX BO34YLIHOI'O IIPO-
CTPAHCTBA B PAMOHE (umpora/nonrora) C BbICOTBI
U HUXKE. U3BEFAUTE BXOJA B OINACHVYIO
30HY B TIPEJEJNIAX MOPCKHUX MHUJIb. YKA-
3AHHOE JIABEPHOE W3JIYYEHHUE MOXET I[1OBPE-
JWUTb 3PEHUE [MMJIOTOB/YJIEHOB DKHUITAXKA U I1AC-
CAXHPOB.

BOPTOBASI ABUALIMOHHA JIASEPHASA YCTAHOBKA
BYJET UCIOJIL3OBATLCA B MEPUOA C 1O
(matst), C _ TIO __ (Bpems cyrox/UTC) B PAMOHE ME-
AKOY (ASPOHABUI'ALIMOHHOE CPEJICTBO OIIO3HA-
BAHHA, tun, paguan) PAJJUAJIOM (paccr.) MOPCKHX
MWD, (wmmpota/nonrora) U (ABPOHABUIALIMOHHOE
CPEJCTBO OIIO3HABAHHMA, tun, paguan) PAJIUAJIOM
(pacct.) MOPCKHX MMIJIb, (wmpora/monrota), B BO3-
OVIIHOM TPOCTPAHCTBE MEXY BBICOTOM (Han
cpennum yposHeM Mops) M BBICOTOM (Han cpeasum ypos-
Hem Mops) (MJIM TTOBEPXHOCTBIO 3EMJIN). U3BEIA-
TE BXOJA B OITACHYIO 30HVY B TIPEJAEJIAX
MOPCKUX MWJIb. YKA3ZAHHOE JIABEPHOE U3JIYUE-
HUE MOXET [IOBPEOWTb 3PEHUE  TIHJIO-
TOB/YJIEHOB 3KHUITAXA U ITACCAXHPOB.

Ipumep dpopmarta coobLIEHHS 0 MECTONOI0KEHHUH
MePMaHEHTHO HCNOJIL3YEMbIX JIa3ePHBIX YCTAHOBOK

(MecTo, ropol, MPOBUHLMA WM LITAT)

MNPEACTABJIEHUSA C UCIIOJL30BAHUEM JIA3BEPOB
BYAYT MPOBOJJUTLCA KAXIAYIO HOUL OT 3AXOA
COJIHUA U 10 PACCBETA B TMEPHO[ 4O CPOKA, O
KOTOPOM BYJET OBBABJIIEHO CIEIIHMAJIBHO, B
PAHWOHE (mecro, ropoJ, NpoBUHUMA WK wTtar) (ADPOHA-
BUI'AHMOHHOE CPEANCTBO OITO3HABAHHA, Tum, pa-

auan), 10 PAOUAJILY (pacct.) MOPCKHUX MHIJIb, (wunpo-
ta/ponrora). UISMEHEHWE CEKTOPOB HW3JIYYEHWUA
(Tpaexropun myueit) BYJET HOCUTH [MTPOHU3BOJIbHbBIU
XAPAKTEP. INPY HABJIKONEHUH UCTOYHHKA HU3JTY-
YEHHUS B TIPELEJIAX PACCTOSA-HHUA (noMHuHanbHas
JNCTaHLMK orrTHdeckoro nopaxkenus) [0 BEPTUKAJIM U
(HOMMHaNbHas JUCTAHIMHU onTHyeckoro nopaxenus) B BO-
KOBOM HATPABJIEHWY, JIABEPHBIA JIYY MOXET
[NOBPEINTH 3PEHME. 3A YKA3AHHBIMUW MPEIEJIA-
MU BO3MOXXHO KPATKOBPEMEHHOE OC-JIETIJIEHHE
MUJIOTOB WUJIHU OBJTYYEHUE KABHUHbLI.

H3BeLieHne 4151 THIO0TOB 0 J1A3€PHOI AKTHBHOCTH B
XapOype, Konenrarencknii patioH noeTHoi
HHpopMauHH (BbITYLIEHO AZMHHHCTpauHel

rpaxaaHckoi apuaumvu danvn).

XXXXX/XX NOTAMN

Q) EKDK/QWXXX/V/B/W/000/103/

A) EKDK B) 0006091900 C) 0006102200
D) EXXEJHEBHO, 1900 - 2200

E) BPEM. ADPOHAB. TIPEJIYIIP. LLIOY C HCIIOJIb30BA-
HUEM JIA3EPHBIX DOOEKTOB COCTOUTCS B XAP-
BYPE, [EOIPA®UUYECKOE MECTOITOJIOXEHUE
563713 CEB. LUMPOTBI H 0081130 BOCT. JOJITOTHL.
[IPU HABJIOAEHUMU MCTOYHHUKA H3JIYUEHUS B
MIPEAEJIAX 500 ®T IO BEPTUKAJU H 0,5 MOPCKOU
MUWJIM 10 TOPU3OHTAJIM, JIA3EPHOE OBJIYYEHUE
MOXET BbI3BATb MMOTEPIO 3PUTEJILHOIO BOCIIPU-
STHUS. B TIPEJEJIAX 8300 &T I1O BEPTHMKAJIY U 8
MOPCKUX MWJIb ITO TOPHU3OHTAJIM BO3MOXHO
KPATKOBPEMEHHOE  OCJIE[UIEHUME  [IMJIOTOB
/MJIEHOB DKHITAXA U NTACCAXUPOB WU OBJIYYE-
HUE MMUJIOTCKOM KABUHBI.

F) GND (zemns)

G) 8300FT MSL (8300 ¢T Han cpeiHUM YpOBHEM MOPSH )
XXXXX/XX NOTAMN

Q) EKDK/QWXXX/V/B/W/000/103/
A) EKDK B) 0006091900 C) 0006102200
D) EXXEOHEBHO, 1900 - 2200

E) BPEM. ADPOHAB. TIPEJVIIP. BOPTOBASA ABHA-
LHIMOHHASA JTA3EPHAA YCTAHOBKA THIIA BO3OVX-
3EMJIA BYIET HMCIIOJIb3OBATLHCA B ITPEJEJAX 10
MOPCKHX MHUJIb 110 PAJJUAITY XAPBYPA, T'EOI'PA-
OHUYECKOE MECTOIIOJIOXEHHE 563713 CEB. LLIUPO-
ThI U 0081130 BOCT. JOJIFOThI. JA3EPHbIK JIVY BY-
JET PACITPOCTPAHATBLCA C BbICOTHI 10000 T HAJ
CPEJJHMM YPOBHEM MOPS B HAIIPABJIEHUH 3EM-
JIK. 11PM HABMIOJEHHNH HCTOYHUKA H3J1IYUYEHHA B
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NPEAEJIAX 5000 ©T 10 BEPTUKAJIU U 2,5 MOPCKHX
MHJIb 11O TOPHU3OHTAIJIH, JIABEPHOE OBJIYUEHHUE
MOXET BBI3BATB INMOTEPIO 3PUTEJIBHOI'O BOCIIPH-
ATHUA. B MPEJEJIAX 5300 ©T IO BEPTHUKAJIKM U 8
MOPCKHUX MUIIb 1O T'OPU30OHTAJIK BO3MOXHO

KPATKOBPEMEHHOE  OCJEIJIEHHME  IIMJIOTOB/
YJIEHOB 2KHUNAXA W [TACCAXHWPOB HJIN OBJIYYE-
HHUE IMHWJIOTCKOU KABHUHBI.

F) GND (3emns)

G) 8300FT MSL (8300 ¢ Hax cpeasiM YpOBHEM MopA)

5.6 TPEBOBAHHA K COOBIIEHUAM
Ob HHIIMAEHTAX

JorosapuBaroiiuecss CTpaHbl MOFYT IO JKEJIaHUKD TPHHATH
COOCTBEHHBIE CHCTEMbl OTYETHOCTH B KAuecTBE CPENCTBA OT-
CIIeXXHBaHUA HECAHKLIHOHMPOBAHHOIO WCIONB30BaHHA Jiazep-
HOTO M3Ny4eHHs B BO3AYLIHOM MpocTpancrBe. HememieHHOE
coobuwenue 00 MHLHIAEHTE OyNeT cnocoGCTBOBaTh pacciesno-
BaHHIO U BO3MOXKHOMY INMPHMEHEHHIO CaHKUMH B OTHOLIECHHH
Hapywutend. [Ipameps!r ¢opMaTos panopToB 06 HHUHACHTAX
npuBeneHs! B [Ipunoxxennu B.




I'naBa 6

JOKYMEHTAJIBHBIE CBUAETEJIBCTBA Ob HHIIUJIEHTAX,
NMPON3OMIEAIINX B PE3YJIBTATE IIPEAIIOJIATAEMOI'O
BO3JIEMCTBUSA JIABEPHOT'O U3JIYUEHUS

6.1 HCXOJHBIE JAHHBIE

JlazepHsle TyuH, CIOCOOHBIE OTPHLATENIBHO BIMATE Ha Oe3o-
NIACHOCTH TNOJNETOR, MOTYT OBITh BUAWMBIMH ¥ HEBHAUMBIMH.
Jlazepuble y4H, OCOOEHHO MpPU BBICOKOH MHTEHCHMBHOCTH 00-
JIy4eHHs, MOTYT BbI3BaTb MNOBPEXKAEHHE CeTHaTKH. Peskuii
CBET OT BUAMMOTIO NA3ePHOTO U3MyUEHUS MOXKET CTaTh NPHUH-
HOIt OCNerUieHHs, BOSHMKHOBEHUS OCTATOYHBIX M300parkeHUH
Y KpPaTKOBPEMEHHOM crenoTsi. Pe3ynbraroM o0ny4eHUsl HEBH-
JUMBIMH J1a3€pHBIMH JIy4aMH MOXKET ObiTh 60onb B rasax, no-
TEpA 3PUTENLHOTO BOCTIPHATHS WM OXOI'Y KOXHOTO MOKPOBA,
HO OOBIYHO OHO HE MPHUBOIWT K OCINENVIEHUIO U KpaTKOBpe-
MeHHOH cnenorte. IloBpexxaenune TKaHH POrOBHLbI H CIIM3H-
croi 0DOJIOUKH IJ1a3a BO3HUKAET NpPH 0OJIee BHICOKOM YPOBHE
OONyueHHUs TI0 CPABHEHMIO ¢ MOTPEOHBIM IUIA MOBPEKACHHA
ceT4yaTki. JT0 oOBACHAETCA OT 4acTH ACHCTBHEM MEXaHU3Ma
(hOKYCHPOBKM, KOTODBiil YBEITMYHMBAET KOJIMYECTBO MPUXOAL-
eics Ha eUHHLY TUIOILANX CETYATKH 3HEprud, nonaswLieH
Ha ee NOBEPXHOCThb. [IOMHMMO OCIEIIIEHHS, KPAaTKOBPEMEHHOI
CNIENOThbl U OCTATOYHBIX U300paKEHUH, MOTYT BOZHHKAIOT APY-
rHe CUMITOMEI Jla3epHOro obnyuyeHus, B ToM uMcrie 0oib B
rj1ady, 3pUTENbHA! YTOMIIAEMOCTh, CNE30TOUYUBOCTh, pasapa-
»KEHHe CN3UCTOH 000104KH H ronosuas 6onb. CBET nasepHo-
ro Jlyda MOXKeT (M Takde Ciiydad yie 3aQHKCHPOBAHBI) CHH-
3UTh GE30MaCHOCTD NOJIETa H YXYIILIMTh KaUeCTBO HCIIOMHEHHS
MIONIETHBIX TPOLIEAYP, BBI3BATH TPEBOrY, BPEMEHHYIO I€30pH-
€HTALMIO U TIOTEPIO IPUTENIBHOIO BOCTIPHATHA.

6.2 NPOLUEAYPBI

Korzaa 6s1 HH npou3oLI0 HeoxuaaHHoe oOyyeHUe OT Heus-
BECTHOTO MCTOYHMKA HITYUEHHS, 3TOT HHUHMIECHT HEOOXOIMMO
paccMaTpHBaTh KaK BO3MOXKHBIA cilydaii BO3aeHCTBUA Jlasep-
HOTO Jy4a, 0 4eM CJIeAyeT HeMEUIeHHO coobiumnTs. PanopTel
000 BCEX HMHUHAEHTaX BO3MOXHOIO JIazepHOro obnyueHus
HYXXHO Hamnpas/iiTb B HALHOHWIBHYIO AJAMMHHCTpaUHUIO O
aBHaLlMOHHOH MeauuMHe W Oe3omacHocTH nosetor. Kak npa-
BUJIO, JIMIIA, NPENnoNoKUTENLHO TOABEprHyBLIMECT 00Ty4e-
HUIO J1a3€pOM , NOSHKHBI HEMEJIEHHO 00paTUTbCsi 32 MOMO-
HIBK K ONTOMETPUCTY, 0GTalbLMONOrY UM NpoHTH obcieno-

BaHHE Yy CNEUHATBHO HA3HAYEHHOTO MEIMILIMHCKOIO 3KCMepTa.
Tlpn ycroiiunBoil waAM HEOOBIYHOH  CHMNITOMATHKE MOXET
noTpeboBaThCA HampaBlieHHE K O¢TambMONIOry ns nanbHed-
IIEr0 MEAUUHHCKOTO HAaOMIOACHHS U JIEUEHHS.

[Ipumeuanue.— B 2nage 7 “Meouyunckoe obcredosanue
npu  ROOO3IPEHUU HA RNOPANCEHUE NA3EPHbIM UITyyeHuem"
npeocmaenenbl  Mamepuanbl, KOMOPLIMU MOMCHO PYKOGO-
0Ccmeo8ambCs O OYeHKU COCMOSAHUA YAeHO8 IKUNANCeU 803-
OyuHbIX Cy008 U Opy2020 ABUAYUOHHOZ0 NEPCOHANd, NOAYYUE-
WUX NOpaxceHue Ul OKA3ABUWUXCA 6bl8eOCHHBIMU U3 CMPOA 6
pe3yibmame 6eposmMHO20 NA3EPHO2O OONYHEHUA.

6.3 JOKYMEHTAL U3

6.3.1 JoxymeHTauus, odopmidemMasd Mo MOBOAY HHLH-
JIEHTA Na3epHOro obnyHeHHs, UCIOTHAECT TPH BaXHbie QyHK-
unn. Bo-nepBuiX, OHa npenocrasnser gaHHbie 00 3hdeKTHB-
HOCTH NMPOBOJAMMBIX MEPONPHUATHIA M YCTAHOBJIEHHBIX MpoOLie-
Lyp, HanpaBJeHHBIX Ha 3alUTY HABHTalMOHHOIO BO3MYLIHO-
TO MPOCTPAHCTBA OT OMNacHOCTH, KOTOpas CBA3aHA C Ja3epHbI-
MH JydaMi. Bo-BTOpPBIX, OHA UCMONB3YeTCH Kak NPOTOKON 1A
MEJMHUMHCKOrO 3aKJIIoueHHs. B-TpeTbHX, OHA NpEACTaBAsET
coboil caMylo CBeXyI0 MHGHOPMALHIO O HOBBIX NMpUbopax Wix
HCTOYHHKAX ONACHOFO JIA3€pHOTO M3JIyYeHus, criocobHOro
OKa3biBaTh BPENHOE BNHAHUE HA 3pEHHE.

6.3.2 VYkazaHusg no opopMAEHHIO TOKYMEHTOB 06 MHLH-
JICHTaxX, CBA3AHHBIX C NOJO3PEHUEM Ha JlasepHoe obnydeHHe,
npueeaexs! B [1punoxennu B. Tpu paccinenoBaHun HHUMAEH-
TOB 00JIydeHUs] PEKOMEHAYETCA MCIONb30BaTh ABE (OPMBI
6navkor: “Parnopt o6 uHUMAEHTE, MPOU3OLLEAIIEM B PE3YIIb-
TaTe MperiosaragMoro nasepHoro odmyueHus” ¥ “OnpocHsIi
JMCT MO MpeAnoyaraeMoMy JasepHoMy obnydenuto®. Pamopt
JIOJDKEH COCTABAATLCA TOABEPTLUIMMHCA OOJyUeHUIO THUAMH B
caMblil kpaTyaiklMii CpoK Nocie WHUUAEHTA. 3anojHEHHE O-
POCHOTO JMCTa MOXKET MPOBOAUTECA O(MHLHATBLHBIM MpeacTa-
BHTEJIEM KOMIMETEHTHOrO OpTaHa BJIaCTH B TIpOLIECCE MEPBOHA-
YaJIbHOH BCTPEUH C MOCTPAJaBIIKMHU.







I'naBa 7

MEAUIMHCKOE OBCJIEJOBAHME IIPU ITIOJO3PEHUH
HA ITIOPA’KEHHME JIASEPHBIM U3JIYYEHUEM

7.1 OBHIHE NOJIOXKEHNSA

7.1.1 O60 Bcex cyyasx MOA03PEBAEMOro J1a3epHOro 06-
JIyueHHs ClieyeT CBOEBPEMEHHO COO0LIaTh B MEAMIHHCKYIO
CEKLHIO KOMIETEHTHOrO OopraHa BiacTd. [IpH 3TOM HamIekKUT
HCTOJIB30BaTh CEAYIOIHE ABe (OpMbI 61aHKOB:

a) Pamoprt 00 MHUMZEHTE, MPOU30IIEIILEM B PE3yNbTaTe
npeanosaraeMoro nasepHoro o6myuenus. Patopr
JOJDKEH COCTaBIIATBHCA JMUAMM, TOJABEPriIMMHCA 00-
Jy4EeHHI0.

b) OnpocHrstit THCT MO NpeanonaraeMoMy Jjla3epHOMY 00-

JTy4yeHu1o. 3aroHeHHe ONPOCHOrO JIMCTa MOXET Mpo-

BOJIMTHCS  OPUUMAIBHBIM TIPEACTABHTENIEM KOMIIE-

TEHTHOT'O OpraHa BJIACTH B MPOLIECCE NEPBOHAYATBLHOM

BCTpeUH C MOCTPafaBILINMH.

[Ipumevanue.— Obpasyet smux 08yx 61anKk08 npusedenst 6
[Tpunoscenuu B.

7.1.2 Hwxe npencrapieHbl MaTepHambl, KOTOPLIMH MOX-
HO pPYKOBOJCTBOBATLCA TNPH MEIMLIMHCKOM 0O0Cie0BaHHH
NUL, TIOABEPrILMXCA MNpeAnojaraeMoMy fasepHomy obiyde-
HHIO, U1 OLIEHKH HX COCTOAHMS.

7.2 MTIPOUEAYPA

7.2.1 Jlioboe ynuLO, NMPEANOAOKUTENLHO MOABEpriueecs
Jla3epHOMY 00Jy4eHHIO, CliellyeT HanpaBuTh Ha obuiee obcne-
OBaHHUE K OKyJHCTaM, 4ToObl yOeauThCs B OTCYTCTBUM IEp-
MaHEHTHBIX CHMITOMOB MOPAKEHUA H HOPMAIBHOM COCTOA-
HUHU 3peHHA. [ 3Toro HeoOX0AUMBI KOHCYIbTALUU OIITOMET-
pucta, odranbMosiora  MAM  CHELMUATBHO  HA3HAYEHHOTO
MeIHLHHCKOTO IKCIepTa.

O6uee oBcnenoBaHUe 3peHUs

¢ Hcxoansle naHHbIe (03HAKOMJICHME C ONPOCHBIM JIMC-
TOM IO TIPEANOJIAracMoMy JlazepHoMY oBnydeHHIo, ec-
JIM TAKOBOM 3arONHANCS).

¢ BrewHui#t ocMoTp.

¢ HauBbicllas OCTPOTa OTKOPPEKTHPOBAHHOIO 3pEHMS,
OTAENBHO MO KAKJOMY [J1a3y.

o Tect no cerke AMcnepa, OTICNBHO N0 KWKAOMY Iiiasy
(cm. Tpunoxenue C).

¢ [IpoBepka OHHOKYIAPHOTO CTEPEOCKONHYECKOro 3pe-
HHUA (yKa3aTb BUA TEKCTA).

e Tecr Ha LHBETOBOCNIPUATHE IO MNMCEBAOM3OXpOMaTH4C-
CKUM TaGHPI‘lKaM, OTHEJIBHO 110 KXKAOMY riiasy.

e Koudpouraius noneii 3peHUs, OTAEIBHO MO KaXKAOMY
rasy.

e OcMOTp IMIa3HOTO JHA C Y3KMM 3pavykoM, OTAEALHO MO
Ka)XIOMY T7a3y.

7.2.2 Ecny pe3ynbTaThi 3TOT0 00C/IENO0BAHUA COOTBETCT-
BYIOT HOpPME, H Y MallMeHTa HET NOCTOSHHBIX kanob Ha 3pe-
HHeE, TO OT JaJILHEHIINX 00CNeIOBaHUI MOXKHO OTKA3aThCA.

7.2.3 Ecnu pesynsTarel 6a3oBoro obcneoBaHus He co-
OTBETCTBYIOT HOPME WIIH BBI3BIBAIOT COMHEHHS, CllefyeT npo-
BECTH JieTanbHOEe oOClIeAoBaHHE 3PEHUS AMs ONpeeNeHUs
COCTOSHHA 3J0POBBA KAXKIOTO r1a3a.

JeTanbHoe 06clie10BaHHE 3peHUs
¢ CocTosHHe 3pauka, OTOEIbHO AN KaXI0TO riasa.
o OCMOTp Ha 1eIeBOii JlaMIle, OTASBHO Ka)KAOro Iasa.

o Onpenenemde nojasg 3peHu#s, OTACNBHO IO Kaxaoro
rnasa.

¢ [loasuxHOCTH rnazHoro s0noka (OTBeneHHE, NpUBee-
HHe, BpallgHue), OTIENBHO I KaXKIoro riasa.

L4 OCMOTp rJ1a3HOro AHAa C pacCluiUupEeHHBIM 3pavkKOM, OT-
HAENTBHO ANA KaXKIO0ro rjasa.

7.2.4 Ecnu pe3ynsTaThl 3TOro o0CieN0BaHNS COOTBETCT-
BYIOT HOpPME, M y [TallHEHTa HeT MOCTOAHHBIX Xkanob Ha 3pe-
HHUE, TO OT JaNibHEHIHNX 00C/IeTOBaHMIT MOKHO OTKAa3aThCA.

7.2.5 Ecnu pe3ynbTaThl - AETATBHOTO OOCNENOBAaHUS HE
COOTBETCTBYIOT HOPME, HIIM Y TALMEHTa €CTh MOCTOAHHBIE
xanobet Ha 3peHHe, TO MO HANpPAaBIEHHIO OT CEKIMU aBHALIH-
OHHOM MeIULKMHBI KOMIETEHTHOrO OpraHa BIacTH MAauMeHTy
CIENYET MONYYHTh JOMOJIHUTENBHYIO KOHCYNBTALHIO OdTalb-
MoJiora (IPEUMYILECTBEHHO CIIELHATHCTa M0 ceTyarke). IToT
CTenManicT AOKeH MpoBecTH yraybieHHoe olcnenoBaHHe
COCTOSHWA 3/10POBBA T1a3 NaLHEHTA.
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PyKOBOOCMGO RO 1A3ePHBIM unyvameisim 6 achekme bezonacnocmu nontemog

YriyGnennoe o6caenoBanHe 3peHHst
o dotorpadupoBaHHe CEeTHATKH.
* BcecTopoHHEe TECTHPOBaHHE LIBETOBOCIIPUATHA (BIJIIOYAA CHHE-royOble TaGIHYKH).

e DNeKTPOAHArHOCTHYECKOE TECTHPOBAHHE (NIPH HEOOXOIHMOCTH).

Od¢rraneMosioruueckoe 1azepHoe CKaHUpOBaHUeE (MPH HEOCOXOJUMOCTH).

o duyopecueHTHas aHTHOrpadHs (NPH HEOOXOXMMOCTH).




Ilpuioxkenue A

3ASIBKA HA UCHIOJIb30BAHUE JIABEPHOU TEXHUKH
HA OTKPBITOM ITPOCTPAHCTBE

pumenanve. Hpusedennviii nuxce obpasey Gnarnka 3anexku 0006pen edeparbHoiM ABUAYUOHHBIM YRPAEGREHUEM U 80CHDOU3-
800UMCA C €20 Pa3peuteHs.

3ASIBKA HA UICNONL30BAHUE NA3EPHOW TEXHUKK HA OTKPBbITOM NPOCTPAHCTBE

Komy (8 komnemeHmHbid opaaH) OT koro (3asisumerns) [lata npepocraeneHus panopTa

1. OBLWWE CBEAEHUA
Xapaktep MepornpuaTUs UK TUN YCTaHOBKM

3akazuuk Aapec nnowaaku

FEOMPA®UHECKOE MECTOMONTOXEHUE

2paod (9) mun () cex () J Honrota 2pao (°) cex (‘")

BeicoTa nnowagku (Had cped- BbicoTa pa3melleHns nasepHoi YCTaHOoBKN OnpeneneHa no: 1 GPS [l kapta [ npovee
HUM ypOBHEM MOpPS) (Hanpumep, Ha Kpbiwe 30aHus u m.n.) {yxasams)

OAThI ¥ BPEMS CYTOK SKCMNYATALMU NMA3SEPHOU TEXHUKU
KoHTponsHoe ucnoiTaHve u Hauennsa- Pabota ycraHoBKM
Hue nyda

LinpoTa Mun (%)

2. KPATKOE ONMUCAHUE PABOTbI NTASEPHOWN TEXHUKW

3. SKCNNYATAUMUA NASEPHOU TEXHUKW HA NIMOLWALKE
OnepaTtop(b!)

Homep TenedoHa Ne 1 Ha nnowaake Homep TenedoHa Ne 2 Ha nnowapke

KPATKOE ONUCAHWE CPEACTB KOHTPONA

4. AONONHUTENBbHbLIE CPEACTBA

KonuuecTBo KOKGMrypauuil nasepHoro fyya (3anonHume 00Hy konuto cmp. 2 bnanka Hacmosauwel 3aseku ("KoHgbuzypauuu na-
36pHO20 fy4a”)) oTAENBbHO ANA KaXJ0N KoHDUrypauuu).

MNepeuncnute nobble AononHWTenbHbIE cpeAcTsa, Heobxoaumbie ANA oUEHkU paboThbl Na3epHON YCTAHOBKW (MOXHO yKasamb
Kapmel, cxemsl, U MOOPOBHOCMU UCTONb3yEMBIX MEP KOHMPOSIS)

5. OOUUUANBHOE NNLIO ANA KOHTAKTOB (ecnu nompebyemcs dononHumensHas uHgopmMayusi)
daMunns, UMs, OTYECTBO ]T%awmaemaﬂ JOMKHOCTb

TenedoH | dakc | E-mail
NOATBEPXAEHME TOUYHOCTU YKA3AHHLIX AAHHBIX

Hackonsko MHe W3BECTHO, WHAIOPMaLWA, NPeACcTaBneHHas B HAacTORLLEN 3asBKe, ABNAETCA TONHOW U NPABULHOW.

damunua, ums, 0THECTBO (€CU He paHee yKasaHHoe oghuuyl- | 3aHMmaemas SOMKHOCTb
anbHoe nuyo 0151 KOHMaKkmos)

Moanuce [arta

A4-1
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KOHOUTYPALIA NASEPHOIO JTIYUA
3anonHsemcsa e 00HOM 3k3emMnnape Ons kaxool nazepHol ycmaHoeKu unu Kaxool
KOHbu2ypayuu nasepHoezo fy4a, komopsie npednonazaemcsi UCNONb308aMe Ha OMKPbLIMOL
nnowadke @ npoyecce npedcmaesneHust
1. OCHOBHbIE CBEOEHUA

Xapakrep MeponpuATUA Ny TUN YCTAHOBKU | Kondburypaums Ne n3 (oBLiee kon-so) | Data npeaocraenenus panopta
KpaTtkoe onucaHue KoHUrypauuu nasepHoro ny4a

2. PUBNYECKUE XAPAKTEPUCTUKU U3NYYEHUA U PACHETHbDL!E NAHHbIE
(8 KaXOYI0 KOJIOHKY BHOCSITCS] OanHble MObKO 110 0OHOMY pexumy paboms! uanyyamens)

Pexwvm paboTei nanyyatens 0 MOHOUMNYNbCHLIA PEXXUM 0 HENPEPLIBHAA FEPEPALUMA O UMNYNbCHbLIW PEXXIAM

Twn nasepa

(akmueHbili Mamepuan)
MouwHocTe Bammsi (Bm)
JHeprus umnynsca [xoynu (x)
MpoAONKUTENBHOCTL UMNYNbCA
CekyHdbl (c)

YactoTa fnoBTOPEHUS UMNYNLCOB,
Fepupt (My)

Onametp nyya @ 1/e eaunsny
Canmumemps! (CM), (He Mm)
[usepreHuums nyya @ 1/e nonHbin
yron paccevBaHus
MunnupaduaHsi (Mpad)

AnuHa BoNHbI (AManaaox)
HaHomempos (Hm)

PACHET MAKCUMANBHO AONMYCTUMON MOLLUHOCTU N3NYYEHUA (MAMO (MPE)) (Pesynsmam 6ydem ucnons3oeaH npu pacqeme
HOMUH&/IbHOU ducmaHuuu ONMUYeCcKo020 NopaxeHus H,GO/'I NOHD
MAOMO (MPE) Bm/cm®
MOMO (MPE) umnynsca Jx/ cm® :
PACYET MOLUHOCTU ONMTUYECKOIO BO3AENCTBUA (Peayismam 6ydem ucnonb308aH Npu pacdemax eenuyuH 0anbHOCMU om
ucmovyHuka obnyyenus 8 ysizsumoll (30B Y3l (SZED)), kpumuyeckol (340B K31 (CZED)) u csobodroi (340B C3I (LFED)) 3oHax
nonemos

™

CpedHsas MOWHOCMb

HeoTkoppeKkTUpoBaHHasA MOWHOCTb | SHepaust uMnynbca (Lx) * 4 MaxcumanbHas MowHoOCMb (CM. 8bi- | Cpednsas mowHocms NN
uanyuenus HMU (PCP) we) 3Hepaust umnynsca (Lx) x
Bammeoi (Bm) YU (PRF) (ry)

KoadpuumeHT onTnueckon Koppek-
umn (KOK (VCF))

Briuwume "1,0", unu ucnons3ylime
mabnuuy 5

MOLLHOCTb U3NYYeHUS C YHETOM
ONTUYECKOW KOpPEKLUN

HMU (PCP) x KOK (VCF)

3. TPAEKTOPUM NTYYEN

A3nmMyT (epadycbi) 0 UCTUHHBIR [} MarHuTHbiv MaruuTHoe cknoHesune (epadycsi)
MuHUManbHbI yron nogbema nyda (epadycsi, eopu3ormans = 09 MakcumanbHbiil yron nogbema nyya (epadycei)

4. PACCMHET JANNBHOCTU HA OCHOBAHWUW NPEACTABNEHHBLIX AAHHBIX
(3anonHume 8ce mpu KONOHKU pacyema HAon (nohd). Ons nasepos suGUMO20 U3TyYeHUSs 3ar0oNHSIOMCS 6C€ MPU KOMTOHKU pac4emoe 3008
y3n (szed), 3doe k3n (czed) u 3008 c3n (ifed).
HAKNOHHAA JANLHOCTD (¢pm) OANIBHOCTbL MO FTOPU3OHTANTU OATNBHOCTb MO BEPTUKANNK
(epm) (pm)

HOMWHATNBHAA ONCTAHLUNS ONTUYECKOIO NMOPAXEHUA
HAOMN (NOHD) (no danHbimM pac-
vema MAMO (MPE))
OANbHOCTL ONTUYECKOrO BO3AENCTBUA (OBNYYEHNA)

Ecnu ananasoHbl Many4YeHus He BXOAAT B onTudeckyto obnacrb cnektpa (400-700 Hm), Bnuwwute "JIHA (nasep HeBMAUMOro nany4yeHus)" Bo BCE rpa-
thbl HWKENPUBEAEHHDBIX KOMOHOK.

[inA nasepa BUAMMOTO M3NYYEHUS, €CNY pacyeTHOE 3HaYeHVe AanbHOCTU ONTUYECKOTO BO3AEUCTBUA MeHblwe (kopoye) HOOTM (NOHD), HyxHOo Bnu-
catb "Menbwe HOOM (NOHD)".
0OY3N (SZED) (usmeHcusHoCmb
uanydeHus 100 uBm/cw?)

[DOK3IM (CZED) (uvmencusHocmb
uanyyerus 5 uBm/cm?)

[0OC3N (LFED) (uvmercusHocms
uany4eHus 5 HBm/cm®)

5. METO[l PACYETA

[ Kommepueckasn nporpamma (yxa3ame HaumeHogaHue npodyxma) U Apyroe (yxasame ucnonb3oearHbil Memod pacyema, m.e. mabnuya,
KansKynsmop, um.n.)




ITpunoxcenue A A-3

MHCTPYKUWA NO 3ANOJIHEHUIO BNTAHKA 3AABKMU (c.1)

Jlauuble, npeacTaBieHHble B HACTOAIEM OnaHke, OYAyT HCIONL30BAHBI KOMIIETEHTHBIM OPraHOM /I aHAIM3a a3POHABHIALIU-
OHHOM CHTYalMH C LIENbIO OLleHKH 6e30NacHOCTH MOJIETOB BO BPEMs JKCIUTyaTalUH a3epHOH yCTaHOBKHU cOrjiacHo 3asske. Creny-
€T TPENOCTABMTL BCKO MHPOPMaLMIO, KOTOpas MOXET MOTpeboBaThCs CleHanicTaM il 3Toro aHanuza. Ecnu Heobxonumo yka-
3aTh JAOMOJIHUTENBHEIE HOAPOOHOCTH, BHECUTE UX ONUCaHue B pasze) "JlonomHuTenbHbIE CBeAeHU" HacTofIero Gianka.

Komy. VYkaxure HauMeHOBaHMe, apec, HoMepa TenedoHa U (akca ydpexIeHus KOMIETEHTHOro oprana (B AaJibHeleM "aaMu-
HucTpauua"), B chepy OTBETCTBEHHOCTH KOTOPOFO BXOAHT IUIOINAAKA, THE OyJeT SKCIUTyaTHpPOBATLCS JIa3epHBIi H3MydaTellb.

Ot Koro. Ykaxure HauMeHOBaHHE, HOMepa Tenedona, akca ¥ O0kca INeKTPOHHOMN TTOYTHI OpPraHHU3alliy, BEICTYNAOEH B Kaye-
CTBE 3aABUTENs. 3aABUTENL HECET [NIABHYIO OTBETCTBEHHOCTH 3a 6E30MacHOCTD B IpoLiecce paboThl 1a3epHOro Hany4ared. B Heko-
TOPBIX C/y4asix B KaueCTBE 3ajABUTENS MOXET BBICTYIIHTh H3rOTOBHTENb JIa3ePHON yCTAaHOBKH WM MPABUTENLCTBEHHOE yUpexkIe-
HUe, a nazep MOXeT ObITh pasMeLleH Ha ApYroil mioiaike. B TakoM ciyuae, B JaHHYIO rpady BHECHTE HAUMEHOBaHHE OpraHH3a-
LHU-3aBUTEJIA, @ MECTOMOJOKEHHE MIIOLAKK YKOKUTE B KakoH-TH60 npyroii rpade GiaaHka.

Hara panopra. YKaxuTte JaTy NOArOTOBKU WJIM OTCBUIKM paropTra B aJIMMHUCTPALHIO. DTO He AaTa 3KCIUlyaTallHH 1a3epHOH ycTa-
HOBKH.

1. OBLWWE CBEEHUSA

Xapakrep MeponpuATHs. HJM THI YCTAHOBKH. ONHIUMTE XapakTep MPOBOJHMOrO MEpONpUSTHA (€CTH 3TO OrpaHHYEeHHOE IO
BPEMEHH LI0Y) U YKAKUTE THI CTALHOHAPHOTO JIA3ePHOTO U3NyYaTens.

3akasuuk. Ecid nazep sKCniyaTHpyeTcs JTULOM, OTJIMYHBIM OT 3ajABUTENS, YKaXKUTe €ro, B IPOTUBHOM Ciydae BruiuuTe: "Jluio,
BLICTYMAKOLLEE 3asgBHTENEM" . ’

Azlpec MUIOWAAKY, YKOKUTE IITaT UIH MPOBUHUHWIO, TOPOA H YJIHLY.

FEOMPA®UYECKOE MECTONONOXEHUE

llmpora H A0JroTa. anBCZH/ITe TOYHBIC KOOpAHHATh! JIOWAAKH, T. €. WHPOTY H AOJATOTY B rpaaycax, MHHYTax U CEKYHaax. Ha
HEKOTOPBIC KapTax Wi B ﬂpM60an 3HAYCHHUSA IWKHPOTHI U AOJITOTHI YKA3BIBAKOTCA B LENBLIX U AECATUYHBIX NOJIAX rpagycoB, B 3TOM
cay4qae HEODXOaHUMO CACNATH COOTBeTCTB)/lOllIHﬁ nepecHer KoopAHHar.

BbICOTA MUIOIAAKH. YKOKUTE BHICOTY MJIOIAAKK MPOBEJACHHS LI0Y HaJ CPEAHHM ypoBHeM Mops B ¢yTax. [[ng aToro obparurecs
K TonorpadHueckoit KapTe MeCTHOCTH WM K APYFrOMY HCTOYHUKY.

BbicoTa pa3MelleHHs Ja3epHOil ycTAHOBKH. Eciy Nlaszep pasMewieH Ha KpBIlle 3JaHHA WAH Ha KakoH-nuGo Apyroit BEICOKOMN
KOHCTPYKLMH, YKQXKHUTE BBICOTY YCTAHOBKH Hall TOBEPXHOCTHIO 3eMIIH B dyTax.

[Tpumeyanue. TIpy pasmellieHUH J1A3epOB Ha BO3AYLIHBIX CyaX UM KOCMHUYECKHUX JIETATENbHbBIX alnaparax, HeoOXOAUMOo npe-
JOCTaBHUTh HOTIONHUTENLHYH HHGOPMALIMIO O BHICOTAX U TPaccax NoJeTos,
OATbI U BPEMSI CYTOK 3KCMINMYATALIMM NA3EPHOU TEXHUKA

KoHTposibHOe McnbITaHHE M HALIEIMBAHHME JIy4a. YKaXuTe JaTy (AaThl) W 1epuoj (NepHonbl) BPEMEHU CYTOK IUIaHHPYEMOro
TPOBENICHHA KOHTPOJIBHOTO HCTIBITAHUSA ¥ HALleNUBAHUS JTyyYa.

Pabora ycraHoBKkH. YKaxuTe 1aTy (AaThl) M NepuoA (NepHoJbl) BpEMEHH CYTOK, Korja OyleT npOM3BOOMTLCS J1a3epHoe HaTyde-
HHE B OTKPBITOM MPOCTPAHCTBE.
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2. KPATKOE ONMUCAHUE PABOTbI TASEPHOW TEXHUKK

Onuwmre paboTy ycTaHOBKH B 00mMX yepTax. KOHKpETHBIE KOHQUIYpalMH JTy4a ¢ yKazaHHeM BCeX Jeraseil HOMKHLI ObITh
NpHBEAEHB! HA CTpaHule 2 HacToswwero 61aHka nox 3aronoskoM "Kondurypauun sazepHoro myda”. [pu HeoGXOAUMOCTH HCTIONb-
3yiTe NONOJHUTENbHbIe CTPAHULIBL.

3. SKCMNYATALMSA NASEPHOW TEXHUKW HA MITOLWALKE
OnepaTop(bl). YK&KUTE HOMEPA H/MIHK JOKHOCTH OMEPaTOPOB JIa3epHOIl yCTaHOBKH

Homepa TenedonoB Ha miomanxe: J[o/oKkHA CyLIeCTBOBATH 110 KpaiHeH Mepe ofHa pabouas npsaMas THHUS TeaedOHHOM uiM npy-
roii 3KBUBAJIEHTHOM OMEpaTHBHOM CBA3M C ONEPaTOpoM (Hanpumep, TenedOHHas CBA3b CO CTaHLMEH, a OTTyHa - € ONEpaTopoM Mo
panuo). B Gnanke yka3sbiBaloTca gBa Tene(OHHBIX HOMEpa, OAMH M3 KOTOPBIX MOXET OBITh Pe3€pBHBIM HNIM NPERXYCMOTPEHHBIM B
KauecTBE 3aMacHOro BapUaHTa.

KPATKOE OMNCAHUE CPEACTB KOHTPONA

OnuumMTe CpeACTBO (CPeACTBa) 10 3allUTE BO3AYLIHOIO MPOCTPAHCTBA, HANPUMEP, OKOHEUHOE YCTPOHCTBO Ha 3a4aHuu (Tae
TPaeKTOPHA JTy4a He MOXeT Habmonarscs ¢ 60pTa BO3AYIIHEIX CY/JOB, BKJIFOYas BEPTONETHI), NPMBICUeHHEe Habroaarenei 3a Bo3-
JyLHBIM MPOCTPAHCTBOM, HCIOJb30BAaHHE PAIMONOKATOPOB WM NPUOOPOB HOUHOTO BUZIEHM, PH3HUYECKHX cTocoO0B MM CPEACTB
OrpaHHYeHHs TPAeKTOPUH JIa3ePHOTO Jiyya ¥ T. I.). Yem Oonbllie onepaTop Monaraercs Ha HCIOMb3yeMbIE CPEICTBA KOHTpPOISA B
nnane obecrieyenus 6€30MaCHOCTH MOJETOR, TeM Goiee NOAPOOHBIM JOKHO OBITh HX ONHCAHHUE.

4. NONONHUTEJIbHBLIE CPEACTBA

KoauuecTBo KoHDUrypaluii azepHOro Jy4a. YKaKUTe, Kakoe KOJIMYECTBO KOH(PUrypanuii a3epHoro jiyua npexycMOTPEHo B
Baulei 3asBke. Eciii B KOHKPETHOM JTa3epHOH YCTaHOBKE HUCHONB3YyeTCs Hosiee OJJHOrO H3Ty4daTelis, FeHepHPYIOIHX JyUH ¢ pa3nuy-
HBEIMM XapaKTEpHCTHKaMK ([0 3HAUEHUSM YCTAHOBJIEHHOH MOLLHOCTH, PeXKMMaM HyNbCallid, AUBEPreHLMH U Ip.), WIH 3Ta yCTa-
HOBKa CHa0XeHa HeCKOJIbKMMH BBIXOAHBIMH YCTpOHCTBAMH (Hanpumep, NPOEKUHOHHbIMM HacaJKaMM), TO KaXKJIO€ U3 3THX BBIXOA-
HBIX YCTPOMCTB JO/DKHO pacCMaTPHUBAThC Kak OT/eNbHas KOH(Urypauus Jia3epHoro jay4ya u ObITb ONMCAHO MHIAMBHIYAIBHO, CO-
riacHo GopMe, NPHUBEICHHOH Ha CTP.2 HACTOSLIEro OaHKa.

Hepeuncaurek q100b1e A0MNOJIHUTEIbHbIE CPEACTBA. YKAKUTE AONOJHUTENBHBIE CPEJCTBA, KOTOPHIE 10 BAlIEMy MHEHHIO HYKHO
TIPUBECTH, TaKKe KaK KapThl, CXEMBl W/IH MOAPOOHOCTH UCIONB3YyEMBIX Mep KOHTpond. Ciofa e MOXKHO BKIIOYMTH JIHOObIE MaTe-
pHasbl, HeOOXOIMMBIE aAMHHUCTPALIMU [UIS1 BCECTOPOHHENO PacCMOTPEHH Balllei 3asIBKH.

5. OGULIMANBHOE NTULUO ANA KOHTAKTOB

YKaXHTE JMLO, ¢ KOTOPbIM MOXKET CBA3aTbCsl aIMHHHCTPALMSA, €CIIM NMOTPEOYIOTCS MOMONIHUTENBHBIE CBEAECHUL. DTO JIHLO
JI0JZKHO 00J1aaTh HcuepnblBaonieit HHpopMaLHeil 0THOCHTENBHO Ge30MacHOCTH BO BpeMs 3KCIUTyaTallMH J1a3epHoil ycTaHoBky. B
TO K€ BPEMS ITO JIMLO JOJIKHO BLICTYNATh B POJIH LEHTPATIBHOIO 3BeHa CBA3U BO B3aHMOJCHCTBHH MEX Iy aAMHHHCTpaLueil u rep-
COHAJIOM 00CTy)XUBAHUA JTasepHOif ycraHoBKH. OQHUHATBHOE JHLO [UIS KOHTAKTOB JoaxcHo paboTaTh Ha 3agBUTE/A, YKa3aHHOTO B
rpade "OT Koro" B Hauae JaHHOro OGNaHKa, WM NPeICTaBIATh HHTEPECH 3TOr0 3asSBUTEINA.

NOATBEPXAEHWE TOYHOCTU YKA3AHHbLIX JAHHbIX

Hopanucats Hacroswuil 6AaHK JOJDKHO OQHUHANIEHOE JIMHO Ul KOHTakToB. OZHAKO, B HEKOTOPBIX C/YHasX OTBETCTBCHHOCTD
3a TOYHOCTb MPUBOAMMbIX JAHHBIX MOXKET ObITb BO3JIOKEHA Ha APYroe MU0, Harpumep, Ha odHLepa No nasepHoi He3onacHocTy,
He BBLICTYMAIOWEro B kauecTee 0QUUKHANILHOTO LA Ul KOHTaKkToB. [To3ToMy noj 61aHKOM AOJDKHO MOCTaBHUTh CBOIO MOIHUCH
JIHLO, YIOJHOMOYEHHOE OCYLIECTBIIATE CBA3b MEX /1y aAMHHUCTPALUER U 3asiBUTEIIEM.
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MHCTPYKUUA NO 3ANOJIHEHUIO ®OPMbI "KOH®UIYPALIUA NA3EPHOIO TYYA"
(c. 2 bnaHka 3aABKM)

B oaHom npencraBiaeHUH ¢ KCMOMB30BAHUEM JIa3€PHOrO U3Ny4EHHS B OTKPBITOM MPOCTPAHCTBE MOXET OBITH 3aeHCTBOBAHO
HeCKONbKO J1a3¢poB WIH "na3epHbIX KOH(Qurypauui" - nydedl ¢ pasiM4HOM yCTaHOBJIEHHOH MOINHOCTBIO, Pa3HBIMH PEXHMaMHU
My/Ibcaluy, JuBepreHuneit 1 np. B nepeyio rpady TaGauibl AOMNONHUTENEHBIX CPEACTB Ha NEPBO# cTpaHHLe OlaHKa 3asBKH BHECH-
T€ KOJIMYECTBO Pa3IMYHBIX JIA3epHbIX KOHGUrypalmii, KOTOpble NPEANONAraeTcs HCNoJIb30BaTL BO BPEMS MPEICTABICHHS Ha OT-
KpBITOM BO3AyXe. [locse 3Toro and kaxJiod nomnexamed aHanu3y OTAENLHOH KOHQHIypallMH 3alONHHTE MHAUBHAYalnbHYyIO dop-
My, NPHBEIEHHYIO Ha BTOpoli cTpaHuLe OaHKa 3asBKH, 110]] 3arofoBkoM "KoHpurypauus naseproro myya".

AnpTepHATHBHBIN aHaan3, HacTosias popMa 1 compoBoauTeNbHbIE TAOIHLB] JOSDKHBI OXBATHTH INHPOKOE pasHoobpasye nasep-
HIX Koudurypauuii. [Tpusoaumele dopMa U TabAULbI HEOGXOAUMBIM 006pa3OM YMPOLIEHB! H NPEXYCMAaTPUBAIOT TPaAHLHOHHbIE
nonyiuenns. Hexoropsie nazepHbie kKoHGHrypauui MoryT TpedoBatk OoJiee Cl0xHOro aHanusuposanus. JIxobble M3 3THX anbTep-
HaTHBHBIX aHAJIM30B JOJLKHBI OBITH OCHOBAHEl HAa YCTAHOBIEHHBIX METOZAX pacuera. Kak uchonv3yemulil cnocob ananusa, maxk u
camu pacyemui Heobxo0umo ogopmums dokymenmansho. (s donee noapo6roit napopmaunu cm. Jlok. 9815 UKAO).

1. OCHOBHbIE CBEEHUA

KparTkoe onucanye koHGUrypauuu JazepHoro ayua. ONuILMTE CHCTEMY NPOELIUPOBAaHHA W YMpAaBIEHUS TPaeKTOpHei Jry4a.
YkaxuTe Aerand pacnojiokeHus mnomankd. Ecnu tpebyerca Gonbllee MPOCTPaHCTBO, NMPUBSAMTE NOMONHUTENRBEHYIO HHbOpMa-
LHIO.

2. PUSUHECKUE XAPAKTEPUCTUKW U3NTYHEHUA U PACYETHbBIE LAHHBIE

B 3TOM pasiene NPHBOASTCA JaHHBIE O XapaKTEPUCTHKAX NA3ePHOrO U3NyYeHMs, MONYYEHHBIE ITYTEM HENOCPEACTBEHHOTO
H3MEpeHHS, YKa3aHHbIe U3rOTOBUTENEM B crieUudHKALMK HITH M3MEPEHHbIE ¢ MOMOIIBIO CeUUabHBIX MprOopoB. JlaHHbIE MOTYT
ObITh BhIBEICHBI NyTEM 0GOCHOBAHHBIX TPAJAWLMOHHBIX JOMYLUICHNH (HanpuMep, uTo Npy ONpeAe/ieHHOM 3HAYE¢HUM Kakoi-To du-
3UYECKOH BEJMYUHBI JIyd MOXET OKa3aThCs 0osiee onacHbIM, 4yeM 3T0 Obuto Obl Ha caMoM Jejne). JIomyCTHMbIE OLIMOKH BEHYNH
BCEX NMPUBOAUMBIX JAHHBIX JOJIKHbI YYHTBIBATECA C TOUKH 3PEHUS NOBLILLCHUS 6E30MACHOCTH. B HpuspanuuHbix cumyayusx, koeoa
MOYHOCNIb Uzpaem Kpumuyeckylo ponb 08 NPUSHAHUA COOMBEMCMBUSA XAPAKMEPUCMUKY MpebYeMOMY 3HAYeHUIO, credyem npe-
oocmagume 0ONOAHUMENbHBIE OGHHbBIE NO UCNOTBL3YEMOMY MEMOOY UBMEPEHUS, UCMOYHUKAM UHDOpMayuu u cOeNanHbIM Oonyuje-
HUSAM.

Pesxum paborbl Hzny4arens. Onpejenure pexxuM paboThl YCTAHOBKY NMPH JaHHOH KOH(HIypalHd Jiyya: MOHOMMNYIbCHEIH pe-
UM, HeNpepbIBHAS TeHepalus WK UMNYILCHBIA pexuM. OTMETBTE ranoukoll COOTBETCTBYIOIIYIO KOJIOHKY. JlaHHBIE MO OCTaNb-
HbIM rpadam paszena "XapakTepuCTHKH Nyya" W rpadaM pasienoB pacueToB BHOCHTE MOAbKO B 3TY KOJOHKY.

* MOHOMMIYJIbLCHBIH PEKHM: J1a3€pbl, FTEHEPUPYIOLIHME OJHOPA30BbIi HMITYNIBC 3HEPrUH UTHTENBHOCTEIO < 0,25 ¢, mmm ¢ yac-
TOTOH MOBTOpPEHHS UMITYILCOB < 1 L.

¢ HemnpepblBHasl reHepanM: na3ep, reHepUpYIOILUI HENpephIBHOE (HE UMITYNILCHOE) U3TyUYeHHE B T€YECHHE NMEPHOAA BpeMe-
Hu 2 0,25 c.

o UMnynbCHBII PeXHUM: Na3ephl, TeHePUPYIOLUIHE MOBTOPSIOMMECS UMITYJIbChI 3HEepruu ¢ yactoToil 1 ['u, wid GonsLueii.

IIpumeuanue OTHOCHTENILHO JIa3epOB, HMMOYJIbCHbIH PEXHM H3AYYeHHS KOTOPLIX oGecrieuHBaeTcsi CKAHMPOBAHUEM Jy4a.
"MIMNybCHBIA pe:XUM" OTHOCHTCA K JlazepaM, KOTOpble ECTECTBEHHBIM 00pPa30M HCITYyCKAIOT MOBTOPSIOMIMECS WMIYJILCHI, TAKUM
KaK ONTHUYECKUH KBAHTOBBIH reHepaTop ¢ MoayisuMei nobporHocti. Hactosimas dopma 1 Tabiuiibl He NPeLyCMaTpHBAIOT aHaNK3
UMITy1bCOB, BOHUKAIOILHMX BCIEACTBUE CKAHWPOBaHUs Jyya nepen HabnroaresneM WM BO3/YLIHBIM CyQHOM (Hanmpumep: rpadu-
4eCKHe MM OPHAMEHTHbIE H300pAXKEeHHUS Ha Jla3epHBIX JUCIUIEAX; CKAHUpYeMble H300pakeHUs, Henoab3yemble B Lenax LIDAR.).
Mmriynnchl, BO3HUKAIOIIME B PE3yNbTaTe CKAHMPOBAHHA, 4AaCTO OKA3bIBAIOTCH UPE3BBIYAKHO Pa3HOOOPA3HBIMU MO MIUPUHE U Ild-
TeabHOCTH. [109TOMY, AT TPaJMLMOHHOTO aHAM3a TyY PACCMAaTPHBACTCA Kak cTarudeckuil (He ckaHupyemslii). B cayuae, ecau das
coomeemcmeus mpebyemsimM HOPMAM HEOBXOOUMO YueCcms CKAHUposdnue ayua, creovem. 1) npoussecmu 6oree yenybnennviii ana-
U3, QOKYMEHMUPYA UCHONBIYEMBIE MEMOObI USMEPEHUA U PACHENTOE, U 2) OOKYMEHINATLHO OQOPMUME U UCHOTBI08AMB YCIMPOLCH-
84 0151 3QuUMbl OM UTYHEHUA HA CAYHAT OMKA3A CUCMEMbL CKAHUP 0BAHUSL.

Tun nazepa. YKaxxuTe akTHBHbIR MaTepuasl, Hanpumep, "Apron", "MAT'H (Nd:YAG)", "ITapoobpasnas mens", "CO,", u 1. 1.
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MomnocTs. JI1g nazepa HenpepbIBHOrO U3NTy4eHHs (KOJOHKA 2) yKaKUTe 3HaueHHe MOIHOCTH B BaTTax. [[nd Jiasepa, paboratonie-
o B UMITYJIbCHOM pEXKHMe (KOJIOHKA 3), MpUBEANTE CpeHee 3HaYeHHe MOLIHOCTH B BaTTax {3Heprus uMnyJisca (J[x), yMuoxeHHas
Ha 4acTOTy NoBTOpeHUst uMmyabcoB (I'm)}. B ofoux ciaydaix yKasbiBaeTCi MaKCHMANBHOE 3HAYEHHE SHEPrHH, KOTOPOE MOXET
ObITh JOCTHIHYTO NIPH IPOHHKHOBEHUH JTy4a B BO3LYLIHOE NNPOCTPAHCTBO.

B uensx ynpoiueHus H 6€30NacHOCTH MOXKHO YKa3aTh CaMYIO BBICOKYIO BENHUYHHY, T.e. MAKCUMAIIBHYIO MOLIHOCT Jjla3epa, He
PHUHUMAas BO BHMMaHHE KaKHe-THG0 HOTIONHUTEILHBIE MOTEPU B ONTHYECKHX KOMIIOHEHTAX Ha TPAEKTOPHHU Jyya MO €ro BXOXKIle-
HHUsl B BO3/IyUIHOE MPOCTPAHCTERO.

DHEpPrus U NPoJOKUTEIbHOCTL UMNYJIbea. (s cllydaeB MOHOUMITYJIbCHOTO (KOJIOHKA 1) U UMITYJIbCHOTO PEKUMOB H3TY4EHHSA
(xonoHka 3) BHECHUTE 3HAYCHUE DHEPTHU UMITYJIbCA B JKOYJIAX 3HAUYEHHE JUIUTENbHOCTH UMITYbCa B CEKYHAAX. YKa3bIBaeTCa Mak-
CHMAaJIbHOE 3HAYCHHE MOLIHOCTH H3MY4€HHs, NPOHUKAIOILETO B BO3AYIIHOE MPOCTPAHCTBO. B nenax ynpolueHHs U 6e30macHOCTH
MOHO YKa3aThb CaMyIO BBICOKYIO BEJIMUURY, T.€. MAKCUMAJIbHYIO SHEPTUIO UMIYJbCA Ja3epa, He NPHHUMAs BO BHUMAaHHE KakKue-
160 AOTIONHUTENbHBIE TOTEPH B ONTHUECKHX KOMIIOHEHTAX Ha TPaeKTOPHHU Jy4ya [0 €ro BXOXICHHSA B BO3NYLIHOE MPOCTPAHCTBO.

Juametp nyua. YKaxdTe AUaMeTp Jiyda, orpeaenseMplil 10 TOUKaM MaKCHMAalbHOR 3HEpreTH4eCcKoi OCBEIEHHOCTH B €AMHHIAX,
KpaTHBIX 3HaueHUIo 1/e .

[puvevanue. [Juavemp ayua yacmo usmepsemcs 8 muinumempax. OOHAKO, APU 3ANOTHeHUU OAHHOU opmbi credyem yKa-
3amb GeNUYUHY OUAMEMPA YN, BbIPANCEHHYIO 8 CAHMUMEMPAX.

JduBepreduus jiyua, [JUBepreHLus Jiyda — 3TO [OJHbIN Yo/, BIpaXkeHHbIH B equHuLax 1/e. Ecnu BaM H3BECTHO TONTbKO 3HaUEHHE
JMaMeTpa UM AMBEPreHMH Jy4a, BRIPOKEHHOE B eAMHHLIAX 1/6*, ymuoXbTE ero Ha koddduumenT 0,707, 4TO6HI IOAYHUTH COOT-
BETCTBYIOILYIO BEIHYHHY B eHHHLAX 1/e.

[Tpumevanue. Himepume Ouamemp u dugepzenyuio y4a buigaem 0080NbHO CIOJCHO. B yenax — besonachocmu  ModcHO 0aA
HpOCMONbL UCHOAL308aMb onpedeterHble Oonywyenus. Camoe be3onacroe - MO NPUHAMYL OUBEPZEHYUIO MEHbULEN ee UCMUHHO20
3HQueHUA.

HanpuMep, NpH NpoOX0KACHUHU JTy4a U3 Ja3epa B MPOEKLUHMOHHOE yCTpoHCTBO, HCHONb3YEMOE B LIOY, AUBEPreHUHs OOBIYHO
yBenuuusaercs. JIns koHcepBaTHBHON (Oonee Ge30macHOil) OLEHKH, clefyeT YUYUThIBATh HAMMEHBIIYIO JUBEPreHUHIO JIyda NpH
BBIXOJE M3 JIasepa, Npexkae, YeM Jiyy npoiiaer yepes npoekrop. I1pu aTom noapasymeBaercs, uTo Iy ocraercs Oonee IOTHBIM {(a
3HAUYUT, 00Jice ONACHBIM), YEM B ICHCTBHTEILHOCTH.

JUUTIHA BOJIHBI (HH211230H). YKaxkute Aana3oH JJIMH BOJTH JIA3€PHOro U3IyUCHHA, NPOHUKAIOLIECIO B BO3AYILIHOC NPOCTPAHCTRBO.

Ecnu nazep renepupyer uanyueHue ¢ pa3Tu4HbIMU ATMHAMH BOJH, TO KaXKAas JUIMHA BOJHBI JOJKHA aHANMU3UPOBATHCS MUHIH-
BHIYIBHO [UIS1 ONpeleNieHUs COOTBETCTBYIOIMX el BETMUMH MaKCUManbHO IOMYCTHMOH MowHOCTH obaydenus (MJIMO (MPE))
M HOMHMHAILHOM AMcTaHUMM ontudeckoro mopaxenus (HIAOIT (NOHD)). Kpome Toro, mns nasepoB, U3NyHalOIUMX B BUOUMOH
obsacTu criekTpa, KakJas JUIMHA BOJIHBI A0JDKHA aHANH3WPOBATHCS OTAECNBHO €lle U IS ONpeleSeHUs COOTBETCTRYIOIIMX e 3Ha-
yeHuil 3¢dexTHBHON HanbHOCTH onTUdeckoro BozaelicTeus (3JJOB (VED)) B yazeumoit (O3JIOB Y3I1 (SZED)), kpurHueckoi
(0B K3I1 (CZED)) u ceoboanoit (DJOB C3I1 (LFED)) 3onax noneros. bosnee nonpobHo 3T0T npouecc OnucaH B NPUBEJCHHOMN
Hike "MHCTPYKLMH N0 ONpeaeNieHUI0 AATbHOCTH ONTHYECKOTO BO3AEHCTBHA" .

Jna 406020 cAyuas UCHONbIOBAHUA AA3ePA C PAINUYHLIMU ONUHAMU GOAH UNYHEHUs, Credyem OOKYMEHMANbHO opopmums
npusensieMie Memoosl usMepenus u pacuema. Ecau gol He nposoOuUme nOAHbLIT AHANU3 KAXCOOU ONUHBI BONHBI, HEOOXOOUMO HeMKO
0603HaYUMb NPUHAMBIE 0N NPOCMONbI KOHCEPEAMUGHBIE QONYIYEHIUA.

PACYET MAKCUMANBHO AOMNYCTUMOW MOLHOCTWN OBNYYEHUA

(MAMO (MPE)) ut MAMO (MPE) umnyabca. Bnuiute B COOTBETCTBYHOULYIO rpady KOJOHKH Pe3yJbTaT pacuera MaKCHMAIbHO
JIONYCTUMOHR MouwHOCTH obayuenuns (MIMO (MPE)). Ota enyurHa OyJeT HCMoNb30BaHa B JaNibHelIIeM A5 pacyeTa HOMHHAIb-
HOM nucTaHuuu ontuueckoro nopaxenus (HIOIT (NOHD)).

Haubosiee npocroit myts onpeneneuus MJIMO (MPE) — ato ucnonb3oBaHue Tabaul 1 — 4 B COOTBETCTBHH C MPHBEIEHHBIM
HIDKE OTTUCAHKEM, NPENCTABOLIMM NPOCTON 1 00LenpuHATLI! MeToA. Ecau mpebyemcs npogederue 6onee MOYHbIX pACHENOS,
gocnonwv3ytimecs cepueti cmanoapmog ANSI Z136 Amepukanckoeo HAYUOHANbHO20 UHCMUMYMA CMAHOAPMOs Uil NPUMEHUME Ka-
KOU-160 Opyeoti u3 YCmMaHoeleHHbx Memodos usmepenui. Hcenonv3yemotii Memoo u pacuenmost O0OANCHbl Gbimb QOKYMEIMAanbHO
oghopmaensl.
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¢ MoHOUMMYJIbCHBI peﬁlch (xononka 1). Onpenenure 3Hauenne MJIMO (MPE) no tabnuue 1. Baecure sHaueHue MJIMO
(MPE) uMnyJsca B COOTBETCTBYIONLYIO rpady KONOHKH “MOHOMMIYJIbCHBIN pexuM”

¢ HenpepbiBHasi reHepaums (KosioHKa 2). Onpenenure 3Hauenne MAMO (MPE) no tabnuue 2. BHecute 3Hauenne MJIMO
(MPE) B coorBeTcTBYIOLLYIO Ipady konoHkH ''HenpepsisHas renepais”

o UmnynncHBI pexum (kosioHKA 3). Jlazepsl, reHepupyrouye Yepeayomuecs MocaeA0BaTebHOCTH HMITYIbCOB JHEPIHH,
MOTYT IPEACTaB/ATH AOMOMHUTENBHYIO ONIACHOCTS [0 CPABHEHHIO C fazepamu, paboTaoIHMH B MOHOHMITYJIbCHOM PEXHME
WM peXUMeE HenpepsiBHOH reHepauuu. 3HaueHus MJIMO (MPE) npuBoasrcs A1 na3epos ¢ HMITYIECHBIM PEXKUMOM M3ITy-
YeHHs M PacCYMTAHbl MCXOAS M3 MCNOMNB3YEMOM 4acTOThI MOBTOPEHMS MMITYJIBCOB. DTH NpHBelCHHBIE 3HadeHns MJIMO
(MPE) o60o3nauatorcs kak MIAMOyy (MPEpgg). Bemuunny MIAMOgqry (MPEpgr) MOXKHO onpenenuts JIMO0 M0 3HAYEHHIO
JHEPTHU UMMYNbCa, TGO N0 3HAYECHUIO CpeAHEl MOILHOCTH M3ydeHHs. B HacToAmeM NOKYMEHTE NPEACTaBIIEH YIPOIICH-
Holif Meroxn pacyera MIAMOyny (MPEpgr) no 3HaueHuno CpefHEN MOIIHOCTH M3Jy4eHMs WIS JTHH BOJH B ONTHYECKOH M
nHdpakpacuoit oGaactax cnekrpa. (B cepun cranzapros ANSI Z136 moxHO Haliti Gonee ToYHbIE 3HAaYEHHA TOro mapa-
METPa A HEKOTOPHIX KOHKPETHBIX MANMH BONIH). HecMOTpa Ha To, 4ro onpenenseMas BENHYHHA NpEACTaBiseT coboi
MIMOyny (MPEpgy), ee 3uauenue HeoOXomumo BHecTH 6o B rpady "MIMO (MPE)”, mu6o B rpady "MIMO (MPE)
uMmnynsca” KooHKH “"HMnynscHblil pexum”. Hike npuBoauTes yrnpoueHHsld Meron pacuera MIMOqgm (MPEpgg) mns
Pa3NUYHbIX IJIMH BOJIH:

1. VYabrpaduonerosas obnacts criekrpa. OOpaTHTech K cepHH cTtaniapToB ANSI Z136 AMepHKaHCKOro HALMOHAIBLHOTO
MHCTHMTYTa CTAHAAPTOB.

2. Onruyeckuii nuanazon. Onpeaenute 3gageHne MAMOym (MPEpg) 110 tabunuue 3. JaHHsle, mpuBefeHHbIe B Tabnuue 3,
yKe HCTIOb30BAIUCH AT omnpeneneHus koddgduuuenTa koppekUUy 3peHus npu pacuere Benuuunel MJIMO (MPE) na-
3epa HenpephIBHOTO H3MydeHHS. Brecure HaitneHHoe 3Hauenue B rpady "MJIMO (MPE)” kostonku “HIMITYNECHEIH pe-

2

UM,
3. WudpakpacHas obnacts criekTpa:

a) ITo Tabnuue 2 onpenenure Benuuny MAMO (MPE) st HenpepbIBHOM reHepanHy.

b) Mo Tabauie 4 onpexenure NoNpaBoyHb KO3()(GHUUHEHT [UIs YacTOTHl NOBTOPEHUS MMIYJIbCOB B MH(paKkpacHoif 06-
JIACTH CIIeKTpa.

¢) YMHoxsTe Beanuudy MJIMO (MPE) s HenpephIBHOH reHepallid Ha MONPABOYHEBH kK03h(GHUIMEHT W18 YaCTOTHI No~
BTOPEHHs UMILYJILCOB B HH(ppaKpacHOi o0nacTu crnexrpa, 4Todbl N0XyduTh uckoMoe 3HadeHne MIMOqny (MPEgg).
BHecuTte 310 3HaueHue B rpadgy "MJIMO (MPE)” konoHku "MMIyNbCHBIH pexum”,

TpuMeuaHHe OTHOCHTEILHO JIa3ePOB, PaGoTAIINX B HMIYILCHOM PeXXHMe HITyYeHHsi: B ynpouleHHBIX MeToAax pac-
4YETOB 110 TaGNHLAM 2 — 4 HCTIONB3YETCA CpEHEE 3HAYEHHE MOLHOCTH uia onpeaenenus MJIMO (MPE) B Br/em” . [Tpn nprmeHe-
HUM JIPYTHX METOIOB MOXHO [10/Ib30BATHCS 3HAUCHUAMU IHEPIHU HMMYSibea i onpeaensts MIIMO (MPE) umnynsca B [x/cm’ . B
fnaHk TpebyeTcs BHECTH TOBKO OZHY, JIOOYIO U3 3THX JIBYX BETHYHH.

PACYET MOLLHOCTW ONTUYECKOIO BO3AENCTBUA (ToNbko ANs nasepos BUAUMOTO M3Ny4eHus)

Ecnu nasep He reHepupyeT M3nydeHHe B ONTHIECKOM AWanasoHe JuH BosH (400-700 HM), B COOTBETCTBYIOWMX rpadax cae-
Aaiite 3anucy "JIHY — nasep HeBuAKMMOro H3myveHus” U NEPEXOAUTE K creaylolleMy paiaeny GiiaHka, o3ariaBieHHoMy ~Tpaekro-
puM myueit”.

B oTHOHIEHHM Na3epoB BUAMMOrO H3NTyHEHHs MPeAMETOM 03a00YEHHOCTH aAMHUHUCTpALMH ABJAKOTCS JIy4H, XoTs U Oe3omnac-
Hble A8 3peHus (cmabee cooTBercTByOLUMX 3HadeHHIM MIAMO (MPE)), Ho goctaTodHo ApkHe, 4ToObI 0Ka3aTh pasgpaxaroilee
BO3/EICTBME Ha I1aza SKunaxeil Bo3aylHbIX cynoB. CornacHo pekomeHganusm MKAO (cm. IMpunoxenue 14, Tom I "Tipoextupo-
BaHME W 3KCIUTyatauus aspolapomon”, 5.3.1.2) anMHHUCTpAUUs YCTAHOBUIA YI3BUMbIE, KDHTHYECKHE U CBOOOMHBIE 30HBI MOJIETOB,
B KOTOPBIX BO3JYLIHBIE CYAa He MOJDKHBI NMOJABEPraTbCsA CBETOBOMY OOJYYEHHIO MOILHOCTBIO, MpPEBHILIAIOIIEH, COOTBETCTBEHHO
100 pBt/eM’, 5 uBt/cM® u 50 HBT/cM’. TTockobKY APKOCTh BUAHMOTO CBETA H3MEHAETCA C JNTHHON BOJHEI - 3€NeHbIH Gonee 3ame-
TEH, YeM KPacHbIf WM CHHHIT - MOKHO NPH XKeNaHUH BBOANTh KOYPDULHUEHT KOPPEKLHH 3peHHs. DTO NO3BOJSET AOMYCTUTD Il
KPacHBIX H CUHHX Jiydell 60NbUIyt0 MOIIHOCTE, 4eM A1 3eneHslX. i noboro nazepa BUAMMOIO M3Ny4eHHS HEOOXOAUMO npe-
CTaBHTb PACYET MOILHOCTH ONTUYECKOrO BO3AEHCTRHUSL.
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HeoTkoppexkTHpoBaHHass MomHocThL H3y4uenus. HMH (PCP) - 3HaueHne MomHoCcTH H3nydeHua 6e3 ydera koaddunnenTa kop-
pekuuH 3peHus. Criocob onpenenenus 3HayeHuss HMH (PCP) 3aBucHT OT THIA HCTIONB3YEMOTO Jla3epa:

¢ MoHOMMNY 1LCHBI PeXKUM (Ko10HKa 1). YMHOKbTE 3Ha4€HHE SHEPTHH HMITYJIbCa (B JUKOYJISX) Ha 4 ¥ NOJNYYEeHHYIO BEJH-
4yuHy 3aHecHte B O6naHk. Ilpumeuanne. TakuM 00pa3oM yCpeIHAETCA 3HAYCHHE SHEPTHH UMHYJIBCA IO MaKCHMaTbHOMN Be-
JIMYHHBL, COOTBETCTBYIOIIEH UMITY/IbCY C MaKCHMANIbHOM MPOAODKUTENBHOCTEIO 0,25 ¢, KaK 3TO MPUHATO MPH KOHCEPBAaTHB-
HOMH aNnnpoKcUMaLKH onTHYECKOro 3ddexTa UMNyNbca U3MydeHu. Eciu evl ucnonesyeme 6onee mounble pacuemeol, npume-
HeHHbLI MEMOO U BbINUCTEHUSL HEOOX0OUMO OHOPMUMb OOKYMEHMANLHO.

¢ HenpepbiBHasi reHepauus (KoJoHKa 2). HeoTKOpPEKTHPOBaHHAs MOLUHOCTh PaBHa MAKCHMMA@IbHONH MOILIHOCTH jla3epa.
BHecute B G1aHK Ty e CaMyI0 BEJHUYMHY, KOTOPYIO paHee 3alucaid B rpady "MOUIHOCTE U3JTydeHus, BT".

¢ UMnynbCcHBI# peskum (KoJIOHKaA 3):
A) Ecnu 8ol 3anonnunu rpady "MoiHoCTb H3iy4eHHs, BT”, BHecHTe B O1aHK Ty )K€ BEJIHUHHY.

B) Ecnu BB 3anonHunu rpagy “IHeprus uMmiyisca, k”, yMHOXbTE 3Ty BEJMYMHY Ha 3HaUE€HHE YacTOThbl MOBTOPEHHUA KM-
nynbscoB (I'u) nng onpeneaeHus cpeaHeil MOLIHOCTH HU3NTy4YeHuUs.

Koadduinent onTuyeckoil KOppeKUMH H ONTHYECKH CKOPPEKTHPOBAaHHAs MomHocTh u3aydeHus. KOK (VCF) seoautca
JUIS yueTa SPKOCTH BHAMMOTO Jiyda, KOTOpad W3MEHAeTCs Kak (QyHKUMS AMHMHBI BOJHBI M3dyueHus. ECIN onpeneneHo 3HayeHHE
KOK (VCF), MoxHo BeumcuTh Benuuuny OCMU (VCP). B 3aBucuMOCTH OT NpeAnoyuTaeMoil TOUHOCTH, MOXKHO BBIOpaTh OOMH
U3 CNefylolNX METONIOB pacueTa:

1) Camblii mpocroil, HanGo/lee KOHCEPBATHBHLIH AHAMM3 JIy4a € OJHOH HJM HECKOJBKHMH JUTHHAMH BOJIH. [Ipumute
Jns pacuera, 4To Ko3¢UUMEHT ONTUYECKOH KOPPEKLUMH HE YYMTBIBAETCA - JIa3ep FEHEPHPYET JIy4d ¢ MaKCHManbHOM sAp-
kocteio (1. €. KOK (VCF) pasen 1,0). B rpady “Koadduuuent ontuueckoit koppekuun” 6nanka enuumre 1,0 (nmpuHsa-
T0)”. B rpady “Ornrruecku CKOppeKTHPOBaHHAs MOIHOCTL” BHECHTE TO K€ 3HaUYeHHe, KOTOpOe BbI BIHcanu B rpady “He-
OTKOPPEKTHPOBaHHAS MOLHOCTb U3NYYeHUs” .

2) Jasi jiyua ¢ ogHol AauHOM BoHLL 1o Tabnvue 5 onpenenyre BeNUYHHY KOdQdHUMEHTa ONTHYECKOR KOppeKUHH. UToOk!
HalTH 3HAYEHUE ONTUYECKH CKOPPEKTUPOBAHHON MOIIHOCTH H3NTy4eHHUs, NEPEMHOXKETE BEIMYHHEI KodddunrenTa ontu-
4eCKON KOPPEKIUUH U HEOTKOPPEKTHPOBAHHOM MoIHOCTH M3mydeHns. (Ilpumep pacuera faH B cHocke 1 k Tabnuue 5).

3) JAas nyya ¢ HeCKOJBKHMH JJIMHAMU BOJIH, BbIOEpUTE N1060M U3 ClIeLyOIHX METOIOB!

A) TlpumuTte Aas MPOCTOTHI MOACYETa KOHCEPBAaTHBHOE AomylueHue. [lonb3ysace Tabnuuel 5, onpeneinre, Kakod AMHe
BOJIHb! COOTBETCTRYET MakCHManbHOE 3HaueHUe KO3 PULMEHTa ONTUYECKOH KOPPEKUMH (T. €. KaKas U3 BOJIH ONTHYE-
ckH HauGonee 3ameTHa). Buecure HaliieHHoe TakMM 00pa3oM 3HadeHue B rpady 6manka "Koadduument onthueckoi
Koppekunu”. YroOb! HalTH 3HAUEHHE ONTHYECKH CKOPPEKTHPOBAHHON MOIIHOCTH H3TyYECHHA, IOMHOXKBTE 3Ty BETHYH-
Hy Ko3ddHiieHTa ONTHYECKOH KOPPEKIMH HA 3HAYEHHE HEOTKOPPEKTHPOBAHHOH MOIHOCTH fasepa (A4 BCEX UIHH
BOJIH U3JTyuYeHHUs ).

IIpumeuanue. Heobx00umo npunoxcums ucnoibiyemole OGHHbIE U BbIYUCTEHUS, NOKA3LIBAIOWUE, KAK ROJIYHEHO NpU-
6e0eHHoe 6 braHKe 3HAYEHUE ONMUYECKU CKOPPEKMUPOBAHHOW MOWHOCMY 1a3epa.

B) INpoaHanuzupyiite KaxIyo UIMHY BOJTHB HHAMBHOYAIBHO, 3aTEM NIPOCYMMHpPYHTE pe3ynbTaTsl aHanusa. CHavana on-
peAeNuTe 3HAYCHHE HEOTKOPPEKTHPOBAHHON MOLIHOCTH IS KaXIOH M3 HCIMOIB3yEMBIX UIMH BOMH. 3aTeM, MONb3ysICh
TabnuLeit 5, HalAMTE COOTBETCTBYIOUIME 3THM BOJIHAM BENMUYHHBI K03(h¢ULHEHTa ONTHYECKONH KOPPEKIIHY H3ITyYEHHS.
YMHOXKbTE 3HAYEHHA HEOTKOPPEKTHPOBAHHOH MOLIHOCTH A7 KOXKAOW M3 MCMOJb3yEMbIX AMHH BOJH Ha COOTBETCT-
BYIOLIME UM BETHYMHBI KO3()(HULIHEHTA ONTHUECKONH KOPPEKLHH U ONpeaeuTe TakuM 00pa3oM HCKOMBIE 3HAYEHHS Ofl-
THYECKH CKOppekTHpoBaHHOH MomHocTH uanydenus OCMM (VCP). Cnoxure Bce 3TH 3HaYeHHS U OMPEAETUTE CYyM-
mapHyr Bennuudy OCMU (VCP). Buecute pesysstar B rpady 6naHka "OnNTHueckH CKOPPEKTUPOBAHHAA MOILHOCTL”.
(Ipumep pacuera naH B CHocKe 2 K Tabauue 5).

HpuMeanue. Heobxooumo RPpUTONCUNL UCRNOSIb3YeMble daxuble U GbIYUCTCHUA, NOKA3blBaloWfUe, KaK NOAYYEHO npu-
6edeHHoe 8 blanKke 3HAYEHUe ONMUYeCKU cxoppekmupoeam{oﬂ MOWHoOCmU 1aszepa.
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3. TPAEKTOPUM NYYEN
OnuILNTe HATIPABNICHUS MPOEUMPYEMBIX JIA3EPHbIX dyueH A1 NaHHOH KOHGUIYpaluu.

AsumyT. Eciu nipu pabote fia3epHoil YCTaHOBKH J1y4 ABIKETCS B FOPH3OHTAIBHOM MIIOCKOCTH, BHECHTE B rpady Onanka ¢ pyOpu-
Ko# "A3umyT" yroJs nepeMelleHus Jiy4ya, Hanpumep, "20°- 50°". O6paTute BHHMaHHUE, YTO YroJ HyXHO YKa3aTb B HAaNpaBICHHUH
nepeMEIeHHs YacoBOi CTPesIKH; B NPOTHBHOM Clyyae MH(pOPMAlLHi MOXKET ObITh HHTEPNPETUPOBAHA TaK, YTO TPAEKTOpHA JTyda
NPOXOIUT TAE YrOAHO, TONBKO HE TaM, rie Bbl xoTenu ee 0603HAUMTh. YKaKUTE, M0 KAKOMY a3sUMYyTy (MCTHHHOMY WIH MarHHTHO-
MY) OPOBOAUTCA OTCYET.

MarsurHoe CKJIOHeHHEe, YKaKHTE BeJIMYMHY MArHUTHOTO CKJIIOHGHHS JJ1 AaHHOH MECTHOCTH, €CJIH OHO U3BECTHO (3TO Heobx00u-
M0, ecni Bbl OTMETHAN BapnaHT "MarHuTHEIA", UK eClTH B Ka4€CTBE OAHOTO H3 CPEJCTB KOHTPOIA UCIONb3YETCS KOMIIAC).

Jins HEKOTOPBIX KOHGUIypauuit MOryT MOTpeboBaThCs JOMOJIIHUTE/NBHEIC AaHHBIE OTHOCUTE/ILHO TPACKTOPHH JTy4a, HApHMeEp,
JUIS Na3epoB, LWIHPOKO UCTIONB3YEMBIX Ha TEPPHUTOpHM, obo3HaueHHol B rpade "I'eorpadmnueckoe MecTomnonoxeHue" Ha nepBoi
cTpauuiie GnaHKa, WM I Jla3epa, YCTAHOBJIEHHOrO Ha KOCMHMYECKOM JICTAaTENbHOM ammnapare, ABHXKYIIEMCS W/HIM Harpaslsio-
mieM Jiyy K 3emite. Ecnu aTH gaHHbie OYIyT 110J€3HBIMH T AAMUHHCTPALHU NIPH  PACCMOTPEHUM 3asBKH, MPUIIOKHUTE HX K 3aron-
HseMoli popme.

4. PACCYET OANBHOCTU HA OCHOBAHMU NPEACTABNEHHBLIX AAHHbLIX

PaccmannBa}orcx YEThIpE 3HAYCHHMS OaJIbHOCTH, UMCIOLUME BAXXKHOE 3HAYEHHE 1A OUEHKH paGOTbI na3epﬂox71 YCTAaHOBKH B
acnexre 6e30nacHOCTH noseros. Ux KpaTkue onpeacaeHua NpUBEACHBI HUKE!

¢ HomuHAnbHAS AHcTaHIus onTHYeckoro nopaxkenust (HIOTI (NOHD)). Jlyu onaced aas 3peHus ( 3Hauenue MJIIMO
(MPE) npeBbllIeHO) B NpefiefiaX 3TOro pacCTOAHMA OT UCTOYHHKA U3JIy4eHHU,

¢ JlanbHOCTDL 00NyueHus B ysisBUMoit 30He noneros (JIOY3H (SZED)). Ha 3ToM pacCTOSHHH OT HCTOYHHUKA TyY JOCTaTOY-
HO APOK, YTOOB! BHI3BAaTh BPEMEHHOE MOPAXKEHUE 3peHHs. 3a nmpefesaMy 5TOro pacCTOSHHS MOUIHOCTh M3JIyYeHHS He npe-

2

Boimraet 100 pBr/em”.

¢ JlajnbHOCTL 001ydenus B KpuTHueckoil 3o1e nojtetoB (AOK3I1 (CZED)). Ha 3ToM pacCTOSHHH OT HCTOYHHKA JTyY TOC-
TATO4HO APOK, 4TOOHI BBI3BaTh HApPyUIEHHE 3PEHHSA, MELIAIOLIEE BBINONIHEHUIO TPEOyeMbIX ACHCTBHH KPUTHHECKOrO Xapak-
Tepa. 3a rpe/eaMy 3TOTO PacCTOSHMS MOIHOCTh H3TYUCHHs He NpeBbliaeT 5 uBT/em?.

¢ JlanbHOCTL 004ydenus B cBoGoanoit 3one noseros (JOC3II (LFED)). 3a npeaenaMu 3TOro paccTosHus MOIIHOCTh U3-
2
nydenus He npessimaet 50 HBT/cM”, T.e. ny4 ocnabieH HACTONBKO, YTO HENb3s 0KHIATh KaKoro-ambo oTpuLaTesLHOro on-
THUYECKOTO BO3ACHCTBUS.

JIHSI KaXKA0ro M3 3TuX 3Ha4CHUH AAJIbHOCTH O6ﬂy‘{€Hl/lH BaXHO 3HaTh COOTBETCTBYHOIEE pACCTOSHHAE HENMOCPEACTBEHHO BIOJIb
flyda (HaKNOHHas JAILHOCTB), JUTHHY TIPOEKLMH jydya Ha MOBEPXHOCTb 3eMIK (NalibHOCTh MO FOPUOHTAIH) M NPEBLHUEHHE JTyya
Haj 3eMJIeH (T.e. BoicoTa). Ha npuseieHHOI Hibke cxeme 0603HAYEHBI ITH PACCTOAHMS,

HaknoHHas
[anbHOCTb

BbicoTa
nogbema fyya

- J
Y

NanbHoCcTb NO ropu3oHTanu
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HOMWHANBbHAA ANCTAHLIMA ONTUYECKOIO NOPAXEHUA

HJOI1 (NOHD) no HakioHHoIi AajibHOCTH. EC/IM MOACYMTaHBI 3HAYEHHA 3HEeprud ummyibea H MIMOqymy (MPEpgg), BOCTIONB-
3yiTech HIDKENPUBEACHHOM GOopMyJIoif 6.1 111 MOHOMMITY/IBCHOrO HIIM HMITYJIBCHOTO pexHMOB. PopMyrna 6.2 npeaHazHadeHa s
CllydyaeB HelpepbIBHOMN reHepalui UM MMIYJILCHOTO PeXHMA, KOTAa MOACYMTHIBAMCH 3HAUEHHS CpeaHel MOUIHOCTH H3TyYeHUs H
MIMO (MPE).

1366 x Q
®opmyna 6.1 SRNOHD = —
¢ xMPEY

rae  H0n (SRyonp) = HAOTT (NOHD) no Hak1oHHOH AaneHOCTH ($T);
Q — 3Heprus uMmnysbea (JIx);
¢ — AMBepreHIus y4ya (MUIUTHpagHaH);
MJIMOj, (MPE,) = MJIMO (MPE) umnynsca ([x/cm’);
1366 — koahpuLMEHT MepeBoaa CAaHTHMETPOB B QYThl M PAJHaHOB B MIJLTHPAJHAHBL.

1366 x ©

2 2
¢  xMPE[E

®opmyna 6.2 SRNOHD =
rae  HJAHJOIT (SRNOHD) = H/IOIT (NOHD) no HaknoHHO#H gansHOCTH (¢T);

@ — IUBEPreHUus Jyva (MUUIHpaauaH);

@ — MOIHOCTh H3My4eHHs (BT);

MJIMOE (MPEE) = MJIMO (MPE) (B1/cM2);

1366 — koot duLMeHT nepeBoa CAHTUMETPOB B (IyThl M PaIMAHOB B MUJUTHPAAUAHEL.

[Tpumep pacuera. Jlazep HEMPEPLIBHOrO H3MTy4YeHHs MOIIHOCTRIO 40 BT ¢ nuBepreHuuel nyva 1,5 Muinupaauan.
JlaHo:

¢ - 1.5 Mmunnupanuan;

& - 40 BT,

MJMOE (MPEE) = 0,00254 (2,54 MBT/cM?, 13 Tabnuuel 2).

Beluncasem, ucnonb3yd Gopmyiy 6.2:

152 % 0.00254 ¥ 0.005715

1366 x 40 54640
SRNOHD = \/ \/ = V9560804 = 3092 {r.

H/AOIl (NOHD) no ropu3oHTa/M - 3TO JATBHOCTE MO MOBEPXHOCTH 3e€MJIM. 3aMETBTE, YTO NpH MOICYETE FOPU30HTABHOIO pac-
CTOSHUS UCMONb3YETCH MUHUMAAbHOE 3HAYEHHE YIJIa NPEBBILIEHHA. BolYHCIHTE JaTBHOCTD 110 rOPH3OHTANH, KaK YKa3aHo B Clle-
JlYto1eM BbIPRKEHHH:

A (HD) = Hll0m (SRyonp) X €0S (MHHHMATbHBIH yrojl IPEBBULIERHS ),

rre  T'J (HD) — paneHOCTb MO rOpH30OHTAIM (IO MOBEPXHOCTH 3eMJIH). M3aMepseTcs B TeX ke eAMHHLAX, YTO M HAKIOHHAsA
aansHocTs. Eciin HIT (SR) noacuntana B ¢yrax, To 4 3Hadenue ['J] (HD) HyxHo BeIpazuTh B dyTax.
HOHJOIT (SRNOHD) = HAOIT (NOHD) no Hak/10HHOR AaIbHOCTH;
MUHAMAJIBHBIA YO/l IPEBBIILEHHS — BeJMYMHA, B3STas u3 rpadsl OnaHka "MHUHUMaIBHBIR yroJl OAbeMa yqa”.

[Tpumep pacuera. HAOIT (NOHD) no nHaknonHo# aaneHocTH coctasisier 1000 ¢, yron Hak/10Ha fiyua Haja TOPU30HTa-
Nbto pased 30°. JlanbHOCTD 110 FOPU30HTANH (11O TOBEPXHOCTH 3eMiM) pasHa 1000 x cos 30°, T. e. 866 ¢r.

HJAOIM (NOHD) no Bepruxanu — 3TO MpeBbILIEHHE J1yya Haj 3eMneil (BbICOTa nojabeMa). 3aMeTbTE, YTO NPH IOJCYETE BEPTH-
KaIbHOFO PacCTOSHUS UCTONB3YETCS MAKCUMATbHOE 3HAYEHHE YIila IPEBLIICHUS. BBIYHCANTE BLICOTY NOAbEMA JiyUa, KaK yKazaHo
B CJIEIyIONIEM BbIpasKEeHHU:
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BJ1 (VD) = Huyom (SRyorp) X sin (MaKCHMaJIbHBIN yroJl IPEBBILEHN),

rae  BJI (VD) - BbicoTta noabeMa Jiyda (IIpeBblllIEHHE Haja 3emiucit). M3Mepsaerca B Tex ke €OUHHLAX, CTO M HAKJIOHHAs
nansHocth. Ecoin HII (SR) noacyurana B dyTtax, To v 3nauenue BJI (VD) HyxHo BbIpasuts B pyrax.
Hyu0n (SRyoup) = HAOIT (NOHD) no Hak/IoHHOR NaNbHOCTH;
MaKCHUMAJIBHBIH YroJl IPEBBILIeHHS — BeJIMYMHA, B3ATas U3 rpadsl Onanka "MakCHManpHEIH yros noapeMa ayya”.

IMpumep pacuera. HAOIT (NOHD) no HaknoRRo# nanbHOCTH cocTasiseT 1000 ¢t, yron HakiIoHa yda HaJl FTOpH30HTa~
sb10 paseH 30°. BricoTa noaseMa nyda pasHa 1000 x sin 30°, 1. e. 500 &r.

OANBLHOCTb ONTUYECKOIO BO3AENCTBUA

Bmom pazden GAAHKA 3aROAHACMCA MOALKO 6 CIyYde, eciu OOHA UTU HECKOAbKO U3 UCHONb3YEMbIX ONUH BONH UINYYEHUS HAXO~
oames @ onmuyeckot obaacmu cnexkmpa (6 ouanazone 400 - 700 um).

o Eciv s1a3ep reHepUpyeT U3NlyueHHe BHE NPEAENOB ONTHYECKOro auana3ona, B rpadax "JJOVY3I1 (SZED)", "TOK3I1 (CZED)"
n "JOC3IT (LFED)" 6nanka caenaitre 3anuces "JIHY - nasep nesuaumoro uanydeHus”.

¢ Ecnu na3ep reHepupyer BUAUMOE H3Ty4YeHHE, BbINoNHUTE noAcdeTst 3Havenni JJOVY3IT (SZED), JOK3IT (CZED) u JOC3II
(LFED), xak yKa3aHO HHXE.

Buumauue! dansHoct obnyuenus JJOVY3I1 (SZED), JOK3IT (CZED) u JOC3II (LFED) n/is HEKOTOpPBIX BHUAOB Jla3epoB
BUJMMOrO M3Ty4YeHHs, paboTaroUIuX B UMITYJILCHOM PEXKHME, 1O pelysibTaTaM MOACUETOB MOTYT OKa3aThCAd MEHbUIMMH (bonee ko=
porkumu), uem HJJOTT (NOHD). B 3toM ciyuae, U3 coobpaxxeHunit 6e3011aCHOCTH, He gHOcume MOIyUYEeHHOE 3HAYeHUE B COOTBETCT-
BYIOWYIO Tpady KoNnoHKU. BMecTo atoro st doaochbr 3anucars "Meubiie HIOIT (NOHD", noToMy 4T0 NpH 3THX 06CTOATENBCT-
Bax BenundnHa HJIOIT (NOHD (HomMHa/IbHAs JUCTAHUMS ONTHYECKOTO NOpPaKeHUs) NPUOOPETET OCHOBHOE 3HAUYEHHE JUIA pacyueTa
6e30nacHbIX paccTOsIHUA, ¥ TpeOOoBaHHE 3alLUTHI BO3YLUIHOIO NPOCTPAHCTBA OT a3epHOro H3Ny4yeHus OYAET BLITONHEHO.

JOYVY3I1 (SZED) Baoib HaKJA0HHOI TpaekTopuu ay4a. Mcnonesyiite cneayouyto Gopmyy s pacuera:

% V®vcp -

rae  SRszep — JIOY3IT (SZED) Biosb HaKIOHHOH TPAEKTOPHH J1yua;
(¢ — AMBEpPreHUHs Jiyya (MWITHPaAMaH);
GOCM (VCP) — onTHYECKH CKOPPEKTUPOBAHHAS MOLLHOCTL U3MTydeHus (U3 OriaHka);
3700 — xoa¢hHUMEHT nepeBoaa CAHTHMETPOB B GyThl H paAHaHOB B MIJLTHPAAHAHbL.

®opmyna 6.3 SRszEDp =
@

JAOY311 (SZED) no ropH3oHTAaAH. HCIone3yiTe HUNKENPUBENCHHYIO dopMyny. 3a Gonee noapobHON HHGopManueil obparuTech
K pacuery HIOIT (NOHD) no ropuzoHTany, U3JI0KEHHOMY BbilIE.

I'Jl (HD) = HI noyan (SR (szep)) X €08 (MMHHMaJIbHbIH YTOJ TPEBLILCHHS).

JAOVY31 (SZED) no reprnkanu. Ucnonssyiite HuxenpuseaeHHylo Gopmysty. 3a Gonee noapobHoii uudopmauueit obparurecs k
pacqery HJIOI1 (NOHD) no BepTHKaIH, H3/I0KEHHOMY BBILUE.

BA (VD)=HHI AOY3I1 (SR (SZED)) x sin (MakcHMaslbHbIH Yrol NpeBbILieHN).

JOK3II (CZED) Baoab HAK/IOHHOH TPaeKTOPHH J1yda, 10 FOPH30HTANH H M0 BEPTUKANH. YMHOXKbTe BBIYHCIEHHBIE BEILIE
3nauenna JJOVY3II (SZED) na 4,5. Hpumep: Ecan JOY3I1 (SZED) Baonb HaknoHHOH TpaekTOpHH Jy4da Obuta pasda 5000 ¢, ']
(HD) pasnsnace 866 ¢t u B/ (VD) cocrarnsana 500 ¢, to JOK3I1 (CZED) Brosb HakMOHHOM TpaekTOpUM Jiyya OyAeT paBHa
22500 ¢, no ropusontany - 3897 ¢t u o BepTUrany - 2250 ¢r.

JOC3II (LFED) BaoJib HaKJIOHHOH TPaeKTOpPHM JIyya, 110 TOPH3OHTAMH U 110 BEPTUKAJIH. YMHOXKBTE BbIYHC/ICHHEBIE BbIIIE
snavyenns JOVY3T1 (SZED) na 45.
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§. METO[ PACYETA

Ecnu NPOH3BOAWIHCH BBIYUCIICHUSA, YKAKUTE B 6aHke HpHMCHCHHBIH METO/ pacyeTa.

®opmyJibl pacyeToB. [IpuBeeHHbBIE BhILIE pacueTHbIE (POPMYIIBI U BEIpOKEHHS 3aMMCTBOBaHBI M3 cTraHaapra ANSI Z136.1 u npe-
00pa3oBaHbl B YNPOLICHHBIH BUA NMOCPEACTBOM CIACAYIOIMX NPHEMOB: JluBepreHuus Jjiyya () BeIpaXeHa B MUIUTHPHAHEX , YTO
obparuno neproe ApoOHoe 3HadeHue 1/@, npungroe B crangapre ANSI, B Benuuuny 1000/¢. Bmecro npobHoit crenenu 0,5 wuc-
NMONB30BaH paavKa (KBaApaTHbI KOPeHs). B MOJKOPEHHOM BBIPAKEHHH YMCIIO 4/7 CBENIEHO K 3HadYeHuio 1,27, a auamerp nyua (a’)
He YUTeH, MOCKOJBbKY 3Ta BEJIMYMHA JUTS nojcyeTa ofueil AaNnbHOCTH BIOJb HAKIIOHHOW TPAaeKTOPHM Jiyda npeHeOpekuMo Mmara.
Pe3ynbTaThl pacieToB B COOTBETCTBUH O cTaHAapToM ANSI BelpaxkeHsl B caHTUMeTpax. C LIe/blo MepeBoia 3THX 3Ha4eHHid B By~
Tbl BBeZieH k03 uuuent 0,0328 (1 cm = 0,0328 ¢gr). Takum o6pazoM, B hopMyJiax HCMOIB3YIOTCS ABE YHCAOBBIX KOHCTaHTBL: 1000
(B npobu ¢ munnupandanamu) 4 0,0328, xoTopbie mMyTeM nepeMHOXKeHHs 00pa3yroT eAHHYIO KOHCTaHTy 32,8 41 momydeHua pe-
3yNBTaToB pacyeToB B (Gyrax. UToOBl BbIpa3UTh 3TH PE3yNbTAThl B CAHTHMETPAX MW B METPaX, HYXHO BBECTH, COOTBETCTBEHHO,
koaddunentsl 1000 unu 10.

Ipumeuanue. Jonywenue o mom, umo 0as noaywerus suwavenutt JOK3II (CZED) u JJOC3II (LFED) no 3apanee guiiucientoil
senuyune JJOYV3II (SZED) M0OXHCHO UChONb3068GMb NEPEBOOHbIE KOHCMAHMbL, 8ePHO MONLKO 8 CIYYAEe, eCaU He Yuumvléaemcs ocaab-
JeHUe MOWHOCMU VYA 8 ammocghepe. Hmobvl MOJCHO BbIIO pACCHUMbIBANTL HA AMMOChepHble NOMepU Kak Ha Qakmop nosvlute-
HUA 630RACHOCHIY, HYHCHO npogecmu bojee CKpYHYNEe3Hblll QHANU3, NPU KOMOPOM KAXCOOe U3 SMUX Mmpex 3HAYeHUll OanbHOCMU
ONNUUECK020 8030€TICMEUs GIYUCTANUCH Obl He3a8UCUMO Opy2 om Opyea.
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Ta6nanua 1. TIpeseibHble 3HAYSHHA MAKCHMAALHO pomyctumoii MomHoctn (MAMO (MPE))
J14 J1a3epoB, PaboTaIOLIHX B MOHOHMINYJ/ILCHOM pe:KHMe H3Ty4YeHHs

OnuHa BonHbi
(Hm)

180 - 400

400 - 700

700 - 1050

MpoAoMKUTENLHOCTL
obnyyeHun

10%- 18x 10°®
18x10% - 10

0,25

MOMO (MPE)
(Bx/em®)

Cm. ctaHpapTbl cepun ANSI Z136
AMEPUKAHCKOrO HaLWOHANbHOTOWH-

CTUTYTa CTaH4apToR

L &
CMm. ctanaaptel cepum ANSI Z136
0,5x10°
18x1" x 10°
0,64 x 107

Cwm. cTaHgapTel cepum

<10° ANSI| Z136
10° - 18x10°® 0,5xCax10°
18 x10° - 10 18xCaxt®™ x 10°
0,25 0,64 x Ca x 10°
10 10x Ca x 10°
1050 - 1400 <10” Cwm. ctangapTel cepun ANSIE Z136
10° - 50x10°® 50xCcx10®
50x10° - 10 9xCext*™ x 10°
10 50x C¢ x10°
1400 - 1 500 <10” Cwm. ctaHaapTel cepun ANSI 2136
109x 107 0,1
10°- 10 0,56 x t°%
10 1,0
1500 - 1800 <10° Cwm. ctangapTel cepuut ANSI 2136
107 - 10 1,0
10 1,0
1 800 - 2 600 <10° Cwm. cTanaapTsl cepun ANSI Z136
10° - 10° 0,1
10° - 10 0,56 x t°?°
10 1,0
2 600 - 10 000 <107 Cw. cTanaapTsl cepun ANSI Z136
10° - 107 10x 10°
107 - 10 0,56 x t%%°
10 1,0

3Havyenus kodddunnenta C,:

Jng noun BosH ot 700 go 1050 um, C
TMpumep 1. [Inuna BonHsl H3ny4eHus pasHa 850 um; Cp= 1

0,002 01 - 700
A= 10 {annna BONHb! )

Oo',ooz ($50-700) . 19%00*150 _ 1093 = 1,995,

Mpumep 2. JUTMHa BOTHE! U3nyuenns pasHa 933 uM; Cy= 100007 O3 700 - 100002233 100466 _ 5 994,

3navenus ko3puuuenta Ce:

Jus e BostH ot 1050 no 1150 um, Ce= 1,0;

11t vl BofiH o1 1150 mo 1200 um, Ce=

100,018 (anuua Bosnel - 1150),

’

A7 anuH Bosid ot 1200 no 1400 uM, C= 8,0.

Mpumep 3. JIn1Ha BONHBI M3nyyeHus paBHa 1175 HM; Ce=

100,018 (1175 - 1150) — 100,018“25 . 100,45 = 2,8.

3nauenus koappuumenra t. KoadguuueHt "t" paBeH NpoJo/DKUTENBHOCTH HMITYJIECA B CEKYHAAX.
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Ta6auua 2. IlpenenbHble 3HAYeHH MAKCHMAJbLHO XOMYCTHMONH MOLIHOCTH
(MJIMO (MPE)) nast Jia3epoB HelpepLIBHOIO U3Jy4eHHs

B Tabsine npuBeieHL! JaHHBIE /I OTPAHMYCHHOr0 JUAna3oHa [UTHH BOJIH
NpH HEnpeJHAMePEeHHOM HaONIOACHHH JIyda

[nuHa BOsIHbI MOMO (MPE)
(HMm) (BT/CM2)

: p b

400 Cwm. ctangapTbl cepun ANSI Z136 AmeprkaHCKoro
HaLMOHanNbLHOro UHCTUTYTa CTaHAapTOoB

400 - 700 254x10%
WHcbpakpack

o .
700 - 1050 (100,002 (8rMHa BONHBI -700))(1 01 x 103)
1050 - 1150 5x10°
1150 - 1200 ) (100,018(nnwua BOMHb! - 1 150))( 5 x 10-3)
1200 - 1400 40x1072
1400 - 10000 0,1

Hpumep 1. JTazep reHepupyeT H3NyYeHNE B ONTHYECKOM auanaszone; MIMO (MPE) = 0,00254 (Br/cm?).

IMpumep 2. Jlasep reuepugyeT M3MyUYeHHE C JUTMHOH BoMHBI 850 HM; MIMO (MPE) = (10%%% ®%0 - 9y(1,01 x 107) =
(10°%%15%0,00101) = (10°*) x 0,00101 = 1,995 x 0,00101 = 0.002 Br/cm’.

Mpumep 3. Jlasep reHepupyeT H3TyYeHre C ATMHOM BomHbl 1175 HM; MIMO (MPE) = (1000817318305 1%y = (10%'8'%)
(0,005) = (10>*) x 0,005 = 2,818 x 0,005 = 0,01409 Br/cm’.

"HenpeanamepeHHoe nabuaiogenune ny4da'. [Ipy HenpeAHaMepeHHOM HabMIOAEHHMHU Ny4a Jla3zepa HENpephIBHON TeHepanuu
NPOAO/DKHTENIBHOCTE 06yyeHHs IpUHUMaeTes paBHoi 0,25 ¢, M MeHee, — Ang ONTHYECKOro AManasoHa uayuenus, u 10 c,
WK MeHee, — I HH(pakpacHoii nooce! criexrpa. (Jng BUAMMOTO CBeTa AomycKaeTcs, 4To B TeyeHue 0,25 ¢ yenorek mMopr-
HeT WIM OTBEpHETCS OT cBera. g ciydyasd MHOPaKpacHOro M3Ty4YEHHs NOIMYCKAETCsi, YTO Jyd HE OCTAeTCA HaNpaBcHHbIM B
OHYy TOYKY JOJIbLIE, 4eM 10 ¢ BCIEACTBHE ECTECTBEHHBIX JBHKEHMII YEIOBEYECKOTO TENa).
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Tab6anna 3. IlpegesnHeple 3HaYeHHA MAKCHMAIBHO JOIMYCTHMOH MOIHOCTH B 3aBHCHMOCTH OT YaCTOYb! HOBTOPEHHs! HM-
nyiabcoB (MAMOyny (MPEpgs)) Ans 1a3epoB, HIIYYAOLIHX B ONTHYECKOH 06J1acTH cneKTpa

B rabnulie npuBeneHH! JaHHBIE [UTA a3epOB BUAMMOro uanyueHns (400 - 700 M), paboTalomyx B UMIYJILCHOM PEKUMe, ©
JUIATENBHOCTHIO UMY bCa OT 1 He A0 18 uc, npu HenpeIHaMepeHHOM HaboieH!H Ty4a.

Yacrata
n(:if);(::uﬁ I\:ﬁ:g:::)" MOBTOpeHHs! 1‘:&:;;::5"
HMl}%J;;COB Bt /CM2 PlMII({_‘J:SCOB B/ CM2

1 7,07 x 107 150 3,03x10%
2 1,19x 10% 200 3,76 x 10
3 1,61 x 10% 250 4,45 x 10
4 2,00 x 10% 500 7,48 x 10
5 2,36 x 10 1 000 1,26 x10*
6 2,71 x 10% 1500 1,70x 10
7 3,04x10% 2000 2,11x 10%
8 3,36 x 10% 2500 2,50 x 10%
9 3,67x10% 5000 420x 10
10 3,98 x 10 10 000 7,07x 10%
15 539x 10 15 000 9,58 x 10
20 6,69 x 10% 20 000 1,19x 10
25 791 x10% 25 000 1,41x10%
30 9,06 x 10 30 000 1,61x10%
40 1,12x 10% 40 000 2,00x 10
50 1,33x10% 50 000 2,36 x 10
75 1,80 x 10 55 000 2,54x 10
100 2,24x 107 100 000 2,54x 10

Ec/tH 4acTOTa MOBTOPEHUS HMITYJILCOB Jla3epa HaxOJHTCA B MPOMEKYTKE MEXIY ABYMS YKa3aHHBIMH B TalJIHLE 3HaUEHHAMH,
npuHuMaiiTe 6Gosee KOHCEpPBATHBHYIO (MEHBIIYIO) BEJIMHYMHY M3 ABYX COOTBETCTBYIOIIMX NpeAeibHBIX 3HaueHH# MIMOuymy

(MPEpgp).

ITpumeyanue. Ipusedennas mabnuya npedenvrvix snavenuti MIAMO gy (MPEprp) paccuumana ons 1a3epos uMnyibCHO20 U3~
JAYYEHUS C NPOOONNCUMENbHOCHBIO umMnyabca om | He 0o 18 pc. Yrkazannvie 6 mabnuye snavenus MIMOvypy (MPEpgg) mozym
6bImL UCRONB3068aHbL ONIA ONpedeNeHUsl mpebyemblx eUYUH HPOCONICUMENbHOCMU UMAYALCA, 00ECReYusas npu IMOM KOHCEepea-
mugHnblii (6onee 6e3onacHvil) pezyromam.

HenpuroHOCcTh TSl AHAJIN3A CKAHUpYIoIero Jy4a. [TpuseieHHas TabHua npeaHa3HaYeHa I J1a3epoB C €CTECTBEHHBIM H3-
JydeHUeM MMIYJIBCHOrO XapakTepa, TAKUX KaK ONTHYECKHMEe KBAaHTOBLIE FeHEepaTophl C MoAyauel o6poTHoCTH. TaGnuua Henpu-
TOIHA [NS aHalM3a CKaHMPYEMBbIX MMITYJIbCOB, CO3[aBaeMbIX OBICTPHIM JBMIKEHUEM y4a nepen HaOMoAaTeIeM WIM BO3RYIHBIM
cynnom. (TIpumepsi: rpadudeckue WITH OPHAMEHTHBIE H300paKeHHs Ha JA3EPHBIX JUCILIEX; CKAHUPYEMBIE H30OPAKEHHS, HCMOJB-
3yeMble A1d aHaIN3a COCTOSHUI aTMocgeps!). Mmmynbscel, 06pazyeMble CKaHMPYIOLIMM JIy4OM, 4acTo ObIBAIOT BECHMA Pa3THUHBIMU
110 MIKPHHE W MPOJOIDKHTENBHOCTH, U NIO3TOMY TpeGyroT bonee yrily6ieHHOro aHanusa.
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Tabnuua 4. 3nauenus: nonpaBo4HbiX ko3puummentoB (MAMOuyy / MIAMOygnp
(MPE 1 sep /MPEcyw)) adst 1a3epoB HMITYJILCHOI0 Pe:KHMA, H3JIY4al0IIUX B HHpakpacHoil 061acTH criekTpa

Tabmuia ucnons3yercs npH pacuere 3HaveHuit MIAMOymyy (MPEpgg) 108 na3epoB uH$pakpacHoro usnydenus (700 - 1400 um),
paloTalolKX B UMIYJIBCHOM PEXHUME, C JUTHTEILHOCTBIO UMMy Ibca oT 1 He 1o 18 pc.

YactoTta noBTOpeHus MNonpaBo4HbIA Ko3ahduLNeHT MonpaBoyYHLIA KO3hhUUMEHT
MMNYyNbLCOB [na anvH BOMH B AvanasoHe [na anvd BonH B AnanasoHe
(Mw) 700 - 1 050 Hm 1050 - 1 400 HM
1 28x107 5,5x 10™
5 9,4x10™ 1,8x10°
10 1,6 x10° 31x1073
15 21x10% 42x10°
20 26x10° 52x10°
25 3,1x10° 6,2x10°
50 53x10° 1,0x 10
75 7,1x10% 1,4x 1072
100 9.0x 1072 1,7 x 107
150 1,2 x10% 2,4x102
200 1,5 x 107 2,9x102
250 1,8x 102 35x102
500 30x102 59x 102
1 000 5,0 x 107 1,0x 10"
2 000 8,0x 102 1,7x 10"
3000 1,1x10" 2,3x10"
4000 1,4x 10" 28x10"
5 000 1,7x 10" 3,3x10"
10 000 28x10" 56x10"
15 000 3,8x10" 75x 10"
20 000 4,7x10" 9,3x10"
21 000 4,8x10" 9,7x10"
22 000 50x 10" 1,00*
23 000 52x10" 1,00
24 000 54x10" 1,00
25 000 55x 10" 1,00
30 000 6,3x 10" 1,00
40 000 7,9x10" 1,00
50 000 9,3x10" 1,00
55 000 1,00* 1,00

* MJIMO (MPE) nns nasepoB, paGoTaroumx B uMnynscHoM pexume ¢ UIIH (PRF) 6onee 55 000 'y, ¥ reHepupyOLX M3Iy4eHHe B
Auanazode AnuH Bosid 700 — 1 050 umM (unu ¢ YITH (PRF) = 22 000 T'u B ananasode 1 050 - 1 400 HM) UMEIOT T€ K€ 3HAYEHHSA, YTO K JUIA
Na3epoB HENPEPHIBHOrO U3MYYCHUS, T.€. B 3THX ClydyasX NONpaBo4HbIH ko3 duiment pasen 1.

Yro6ul onpeaeaurs MAMO (MPE) ans nasepa, paboTaiolero B UMAYJIbCHOM PEXHMME M TEHEPHPYIOLIETO H3TyYeHHe B Hudpakpac-
HOii 00nacTH crekTpa, yMHOkbTe 3Ha4enue MJIMO (MPE) nans nazepa HenpepbIBHOIO M3JIyYeHHS Ha MONPABOYHbIA KO3(pdUIMEHT co-
rnacHo 3Toi TaGnuue. ECIM 4acToTa MOBTOPEHHS MMITYJIbCOB Jazepa HAXOOUTCS B MPOMEXKYTKE MEXIY ABYMS YKa3aHHBIMH B Tabiuue
3HAYEHHAMH, NpUHUMaiiTe Gonee KOHCEPBATHBHYIO (MCHbIIYIO) BEIHMHHY U3 ABYX COOTBETCTBYIOIIHX 3HAYEHHH Ko3(pduunenTa.

Mpumep. Jlazep renepupyer nHGpaKpacHoe U3NyHEHHE C YacTOTOR nosTopeHus ummy.ibcos (UITH (PRF)) 12 000 I'u u ¢ amuucH BOMHEI
850 uM. Crauana ro TaGnuue 2 HaxoauM sHauenue MJIMO (MPE) ans nasepa HenpepbIBHOTO M3aydeHHs ¢ JUIHHOR BomHb! 850 BM, koTo-
poe okassiBaercs pasHbM 0,002 Br/em? (M. mipumep 2 k Tabnune 2). Tenepb, OGPaTHBIIMCE K BHIILCIPUBEICHHON TabIHIe, ONpeenseM,
KOTOpas M3 ABYX MPaBbIX KOJNOHOK J0/KHA GbITH MCIIONB30BaHA. B 1aHHOM ciiyyae 3TO KONOHKa, 0603HAYEHHAA B MIANKe Tabnuib HaanH-
¢b10 Jlns AnMH BOJH B auanazoHe 700 - 1 050 um”. TToCkoJILKY 4acTOTa MOBTOPEHMS MMIIY/ILCOB M3Iy4YCHHUS PAcCMATpPUBAEMOro jasepa
(12 000 I'u) HAaXOAUTCA B NPOMEXYTKE MENIY IIPUBEACHHBIME B Tabnuue sHaueHus My 10 000 u 15 000 I'u, BriGupaem 6onee xoncepna-
TURHYIO (MeHbLIYI0) Benuuuny, T.e. UI[IH (PRF), pasuyio 10 000 ['w, u 1o Heit Haxoaum 3HaueHue kodduumenta: 2,8 x 10", Cnenona-
TeNbHO, HEOOXOAMMBII 0NpaBoUHeIl ko3bduuuent pasex 0,28, YMuoxas Ha 31oT koadduument snavenre MJIMO (MPE) ans nasepa
HEMPEPLIBHOTO HW3JyYeHHs, B3sAToe M3 Tabuuibl 2, noiyyaeM wuckomoe 3HadeHne MJIMOymy (MPEpgp): 0,28 x 0,002 Br/iem? =
0,00056 Br/em*= 5,6 x 10 Br/em®.
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Ta6auua S. 3HaveHHs NONPaBOYHLIX K03GPHIMEHTOB 1151 N1a3epos

HEeMpPepPLIBHOIO U3JIy4eHUS B ONTHYeCKOH 06/1aCTH crieKTpa

Tabnuua HCnoab3yeTcs TOJIBKO U JIa3€POB ¢ M3MyueHHeM B auanaszoHe (400 - 700 um).

[AnvHa BonHbI KoadbchuumneHT onTu4eckon
(Hm) koppekumu (KOK (VCF))
400 40x10*
410 12x10°
420 40x10°
430 1,16 x 102
440 2,30x 10°
450 3,80x 102
460 5,99 x 107
470 9,09 x 107
480 1,391 x 10"
490 2,079x 10"
500 3,226 x 10"
510 5,025 x 10"
520 7,092 x 10™
530 8,621 x 10™
540 9,524 x 10"
550 9,901 x 10
555 1,0x 10° (KOK (VCF) =1)
560 9,901 x 10"
570 9,524 x 10"
580 8,696 x 10"
590 7,576 x 10"
600 6,329 x 10
610 5,025 x 10"
620 3,817 x 10"
630 2,653 x 10"
640 1,751 x 10"
650 1,070 x 10"
660 6,10 x 107
670 3,21x 1072
680 1,70 x 107
690 8,2x10°
700 41x10%

Yro6bl ONpeaenuTb ONTHIECKH CKOPPEKTUPOBAHHYIO MOIIHOCTD Ul KOHKPETHOM JUIMHBI BOJIHBI U3/Ty4YeH¥s, YMHOKBTE BEJIH-
YHHY CpeAHel MOLHOCTH Jazepa Ha 3HauyeHHe koddduurenTa ontuueckoit xoppexkuun (KOK (VCF)) mis 3Toii BOJIHEI, HAHAEHHOE
110 BhlLIENpPUBeNeHHON Tabauue. Eciid 3Ta [UIHHa BOJIHBI HAXOOUTCH B MPOMEKYTKE MexIy AByMs YKazaHHbIMHM B Tabnuie 3Have-
HUAMH, BeIOEpUTE GoJjiee KOHCepBaTHBHYIO (OOBLIYIO) BEIMUMHY H3 ABYX COOTBETCTBYIOLIMX 3HAa4YeHMM KO3(pdHUMEHTa OnTHYe-
ckoi koppekuuu (KOK (VCF)).

Mpumep 1. Jlazep ¢ akTHBHBIM MATEpPHANIOM U3 UTTpHTO-aIOMHHMEBOTO rpaHata (MAT (YAG)), reHepupyer HenpepsiBHOE U3y~
yeHHe yABOEHHOH 4yacToThi, MOLHOCTBIO 10 BT, ¢ anunoit Bomusl 532 uM. Kax BUAHO u3 Tabnuupsl, 3HaYeHHe 532 HAXOIUTCA MeX-
ny 3nadennamu 530 n 540, nostomy BeiOupaem Gonee KOHCEPBATHBHYIO (OONBIIYIO) BEJIMUUHY, T. €. 540 HM, U OonpeneseM CooT-
BETCTBYIOWMIE e KO3 HLMEHT omTHueckoit koppekuun (KOK (VCF)): 9,524 x 107, YMHOXaeM BbIlIeyKa3aHHOE 3HAYEHHE cpen-
Hell MorHocTH nasepa 10 BT Ha koadduuuent 0,9524 u nosyyaeM HCKOMYIO BEMYHUHY ONTHYECKH CKOPPEKTHPOBAHHONM MOILHO-
CTH, paBHyto 9,524 Br.
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Ilpumep 2. 18-BaTTHLIA aproHOBLIH Jla3ep reHEPHPYET JIyuH C JUIMHaMH BOJH 514 HM u 488 HM, MOLIHOCTBIO, COOTBETCTBEHHO, 10
1 8 Br, B 060HX ciiyuasx B pexxHMe HENPEPLIBHOIO H3NMyYEeHHUA. PacueT BBINOMHACTCS OTASILHO I KaKAON U3 3THX IJIMH BOJIH, U
pe3yNbTHPYIOIINE 3HAYCHUS ONTHYECKH CKOPPEKTHPOBAHHOM MOIIHOCTH CKJIAIBIBAIOTCA:

MommHocts 10 B, Annna Boasbl 514 um. Kak BuaHO u3 Tabnuupl, yucno 514 gBisercs MpoMexyTOYHBIM MEKAY YHCIAMU
510 u 520, noatomy BbIOUpaeM Gonee KOHCepBaTHBHBIH (GosbHi) xo3(duuneHT ontHueckoi koppekunu (KOK (VCEF)), coot-
BETCTBYIOWIMIT ATHHE BONHB! 520 HM: 7,092 x 107, VMHoxas Ha nonydenHoe 3nauenne KOK (VCF), pasuoe 0,7092, Beauduny
cpenneil MomHocTH U3nydenus 10 Bt, onpeaenseM uckoMoe 3Ha4€HHE ONTHYECKH CKOPPEKTHPOBAHHOM MolHoCcTH - 7,092 BT.

Momsocts 8 Bt, anuHa Boanbl 488 um. Kak BuOHO M3 TaGnuubi, vucio 488 ABnsercs MpOMEKYTOUHBIM MEXIY YHCIAMM
480 u 490, noaTomy BhiGupaeM Gonee KoHcepBaTUBHBIHM (Gonbuinif) koadduuuent ontuyeckoit koppekuun (KOK (VCF)), coot-
BeTCTBYIOMmHIl [tHe BonHB 490 HM: 2,079 x 107, YMHOxaa Ha nomyuenxoe 3nauenue KOK (VCF), pasroe 0,2079, Benuunuy
cpenHell MOLHOCTH H3Ny4yeHus 8 BT, orpeaenieM UCKOMOE 3HaU€HHE ONTHYECKH CKOPPEKTHPOBAHHOM MOLIHOCTH ~ 1,6632 BT.

Tenepp cknanpiBaeM 06a 3HAYEHUS ONTHYECKU CKOPPEKTHPOBaHHOH MomHocTh: 7,092 + 1,6632 = 8,7552. B aToM npumepe
18-BaTTHBIN Jla3zep oOnanaeT ONTHYECKM CKOPPEKTHPOBAHHON MOINHOCTBIO, paBHOH Bcero  8,7552 Bt. 3amemwvme, umo
10-sammuwiii nazep na ummpumo-anomunuesom epaname (HAI” (YAG)), paccmompennbiit 6 npumepe 1, 6ocnpunumaemcst 3peHuem
kax 6onee apxuti (Wocrmevepy = 9,5 Bm), vem 18-6ammnubtii apzonosuiii nasep (Wocsmycpy = 8,8 Bmy.

Metona pacuera. [IpuBeneHHbie B Tabnule 3HaueHus ko3 uumenTa ontuyeckoi Koppekunu (Cg) onpeneneHsl mo KpuBoi addek-
THBHOTO HOTONUYECKOrO (JHEBHOTO) 3pEHUs CO CTAHNAPTHBIMH XapaKTepHCTUKAaMH, HOpMalM30BaHHOH MexayHaponHo# komuc-
cueit no ocsewetnio (CIE). ®oTomerpuyeckas apkocTb (JIM - CM'Z) paBHa NeHCTBUTENBLHON 00Ty4eHHOCTH, YMHOXKEHHOR Ha Cr H
KOHCTaHTy 683. DddexTnpHas 00yyeHHOCTh paBHa JNEHCTBUTENLHOH (U3MEpEHHO#) 00/Iy4eHHOCTH, yMHOXeHHOH Ha Cr. Dddek-
THBHas obsy4eHHocTs (BT - em™), yMHOKeHHas Ha 683 1M - Br', paBHa OCBELIEHHOCTH (JIM - cM?). Benuuuna ”ONTHYECKHU CKOp-
PEKTHPOBAHHAA MOWIHOCTL”, NeeHHas Ha IUIOLALb MOHEePEeYHOro CeyeHHUs JIa3epHOro Jiyya, npeacTasiseT coboit "¢ dexTusyto
OCBEUICHHOCTD”, HCITOJIB30BAHHYIO B HACTOALLEM PYKOBOACTBE.




Ipuiaoxenue B

PATIOPT Ob MHIIUAEHTE, CBA3AHHOM C IIPEAIIOJIAT'AE-
MbIM JIABEPHBIM OBJIYUEHUEM, 1 OITPOCHBIU JIUCT O
MNPEAIIOJATAEMOM JIASEPHOM OBJIYYEHHUN

PANOPT OB UHLIMAOEHTE, CBA3AHHOM C NPEANONAIAEMbLIM NASEPHbLIM OBNTYHEHUEM
[NpuBenenHas Huxke ¢opma GraHka MokeT ObITH MCTIONB30BaH& MECTHOM CilyxGoH ynpaBjieHHs BO3AYIIHBIM IBH)KEHHEM
(YBl (ATC)) unu anMuHHCTpauueil aBUakOMIIAHHU JUIL DAaropTa O fpexarnonaracMoMm JasepHoM obsydenun. [To 3amonHeHnH

6naHk CJieaAy€T HEMEQJICHHO HAlIpaBUTh B KOMMETEHTHBIH OpraH BJIaCTH AJA MPOBEICHUA JanbHeiuero paccienosaHdd UHLIMACHTA.

OHO (nonHOCTHIO) BO3pacT

Homxuocrs (KBC, sropoit nunor, qucneryep, U T. A.) TenedoH _

CPGHCTBO KOPPEKUHHU 3PEHHA, UCITOJIb30BABLICECS B MOMEHT HHUHWACHTa (O‘lKPl, KOHTAKTHBIC JIMH3bI )

Tun BO3ayHMIHOTO CyAHA

Ono3Hasanue (ID) uim no3eiBHOI (CS)

Hara u Bpems unuuaenta (UTC)

Hata u Bpems 3anonuenus 6nanka (UTC)

MaKTopkl BHEIIHEN Cpenbl:

ITorogHbie yCNOBUS

MBIVIIMY (VMC/IMC)

YpoBeHb HAPYKHOM OCBEILIEHHOCTH (ACHb, HOYb, COJTHEYHO, PACCBET, CYMEPKH, 3Be3/1HOE He0O, TyHHBIH CBET, U T. 11.)

MecTo HHUMaEeHTA:

B paftoHe (a3poapom/ropon/a3poHaBUraHOHHOE CPENCTBO)

Panuan u paccrosisue

DTan noneTa

Tun MaHeBpa 3axo/a Ha IT0CaIKy MM MPOUeaypsl B3ieTa

Kypc/npumepHoe 3HaueHHe Kypca, €CTIH BBIMIOIHANCH Pa3BOpOT

BricoTa (Haa MoBepXHOCTLIO 3EMJIH) (Ha cpelHUM YPOBHEM Mops)

Yriel kpena v tanraxa BC

Hanpasnexnue nyua:

Monagiwmit B rnaz(a) cBeT HCXOAUN cniepenun WK cOoKy?
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B-2 Pyrosoocmeo no naseprviv usnyyamenim g acnexme 6e30NaAcCKOCHY HOTEMOE

OnucaHue cseTa:

Liser

Xapakrep uanydyeHus (HenpepbiBHOE/MeNbKaHHe/UMITYJIBChI)

HerouHuk cBeta (CTALHOHAPHBINA WM JBHKYLIHACS )

ITo Baiemy MHeHHIO Ty4 HaMepeHHO corpoBoxkaan BC B nonere?

OTHOCHTENBHAs MOLHOCTH Jiyya (JlaMNa-BCIIBILIKA, [IPOKEKTOP, CONHEUHbIH CBET)

[TpoaomxUTeNnsHOCTD 00TyueHUS (CEKYHABI)

Habnogancs nn JIY4d 10 MOMEHTa MHUMAEHTA?

MecTormnonoxeHne KCTOUHNKA U3TyUYeHns (OTHOCHTENbHO reorpaduueckoro mecta BC)

Tlanens OCTCKJICHHA, Y€PE3 KOTOPYIO JIYY nonaj B MUJIOTCKYHO Ka6m{y:

Jlesaa  nepas mepenHAs  UeHTpanbHas  Tpasad [epeiuss — npasas  apyras

[TpeBblieHHE Myya HaJl FOPU3OHTANBIO (Ipasychbl)

Oddext obnyueHus:

Onuiure 3puTesibHbe*/NCUXOIOTHYECKUE/hH3NIECKHUE MOCNENCTBUS 00Ty YeHUS

[1pOAO/KUTENILHOCTE MOCAEACTBUIA BO3ACHCTBUS CBETA HA 3peHHe (CeKyHALY/MHHYThI/Yachl/THHU)

Hamepensl 14 Bl 06paTHThCA K Bpauy?

Ipunieuanue. Pekomendyemes o6pamumsea K 6payy oaice 6 Cayuae Camol He3HaYUme oHou CUMNMOMAMUK.

[NocnencTBus 0ONYUEHHUS HA XapaKTep UCTIONHEHHA HeoOXOAUMbIX NpOLEAyp Npu NuiIoTHpoBaHuu BC:

* Hpumepsi 00b1unbIX ROCIEOCMGUIL 00IyUeHUA HA 3peltue.

Ocmamoduiioe u306pa9fceuue. 1/1306pa.7fceuue, ocmaloujeecs 6 nojie 3peHus nocie 6030€UCMBUA HA 21a3a APKOco ceema.
Temnoe namuo. Bpe,MeHHa}I UAU ONUMENbHAA nomeps eocCnpusmus onpedeﬂe;moﬁ Qacmu NOJIA 3PpEHUA.

Kpamxkospemennaa ciienoma. YTpata crnocoGHOCTH BHIETh (Ha KOPOTKMH HJIM MPOIOJLKUTENBHBIH NEPUO BPEMEHH), BEI-
3BaHHAas BO3ACHCTBMEM APKOTO CBETA HA 31a3 U COXpAHSIOLIasca noce NpeKkpaleHus OCBEINEHHS.

Ociiennenue. BpeMeHHOE HapyIIeHHE 3PUTEILHOTO BOCIIPUATHA, BLI3BAHHOE IOABICHHEM APKOro CBETA (HANPHMED, JanbHEro
ceera (dap BcTpeuHoro aBToMoOuns) B nose 3peHus Habmoparens. OcnenieHde He HOCHT XapakTepa GHO0ru4eckoro nopa-
MEHHMsl 3pEHUS U TIPOJIOIDKAETCA JIMIIb B TEUEHHE NPUCYTCTBHA APKOro CBETA B NOJIE 3peHHs Habmoaares.



[Tpunosicenue B B-3

ONPOCHLIW NMUCT O NPEANONAFAEMOM NASEPHOM OBNYYEHUU

HacTosuuiit ONpoCHBI JIMCT MOXET 3arloNIHATBCA MpPEeCTaBUTEIEM aIMUHHCTPALMK NIPH NPOBEJEHUH BCTPEYH C JIMIAMM, IOJ-
BEprUIMMHCH Mpe/nonaraeMomy JasepHomy obirydennto. [Tomydennas muopmauus GyaeT UCoab30BaHa PH MOCIEAYIOLIEM pac-
CNEIOBAHWM MHUMICHTA U NPEACTaBNseT COOON BaskHble MEAMUMHCKHME H CTATHCTHUYECKHE JaHHBIE JUIA MEPECMOTpa BIACTHBIX H
TIPUHYIUTENLHBIX YCTAHOBSIEHUHN, CBA3AHHBIX C HOBBIMM OOJIACTAMH NPHMEHEHHUS JIa3epPHOTO H3YYEHHS B acrieKTe yrpossl 6ezo-
[IaCHOCTH MoNeToB, [10 3anoTHEHUH OTIPOCHBIR JINCT CleyeT HEMEJIEHHO HaMpaBUTh B KOMIIETEHTHBI aBUALIMOHHBIA OpraH Bia-
CTH.

1. Ha6mopaan nu naHHB J1yu cBeTa KTO-TH00 elle, KpoMe Bac?

2. Kaxoro usera (uBetos) Gt s1yd? MeHAnacs Jiu okpacka jiyda B mpouecce obayueHus?

3. Bo3Huk nu cBer BHE3AITHO, U CTAHOBHWJICA JIX OH ApYe MO MEpPE ﬂpI/I6J'lPI)KCHI/I}I K HCTOYHHKY ceera?

4. Bbln 1 CBETOBOM HOTOK HEMpPEPBIBHBIM HJIM MepLaoLmm?

Ecnu MEpUaroUMM, TO HACKOJIBKO 4aCTbIM H PABHOMEPHBIM ObL10 MCpHaHHC?

5. Kabuna (unu canon) sauero BC oka3anachk NOJHOCTBIO OCBEIEHHON?

6. Kak Gpl BbI ONUCANH APKOCTE CBETA?

Bruia jin ofy4deHHas MOBEpXHOCTh PaBHOMEPHO OCBEILEHa UIH OblT KaKo#i-To OHH
fonee ApKO OCBELIEHHBII y4acTok?

7. TlblTaJIUCE M BB BBINOJIHUTE MAHEBP YKJIOHEHHA?

Ecnu fa, To conpoBoskAai Jiv Bac Jyy BO BPEMsl TIONBITKH OT HETO OTBEPHYTH?

Hackoneko ynausoii okazanack nonsiTka u3bexars o0nyuenus?

8. H3secTeH M BaM UCTOYHHK U3Ny4EHHA?

9. Hackofbko faneko no Bauieil oleHKe HaXoAWICH UCTOYHUK H3JIYUCHHA OT BAUICTO MECTONOJ0XKEHUS?

BbLi JTH HCTOYHHK M3NYUYCHUA NMEpEMEILaloMen?

10. Haxoaunocs au uto-nub0 Mexay UCTOUHHKOM CBETA U BalIUMM [J1a3aMU, HarnpuMep,
no6oBoe CTeK10, OYKH, KOHTAKTHBIC JIMH3BI U TIp.?

He mor nu kako#-11n00 13 3THX NPEAMETOB CNOCOOCTBOBATh OTPHLATENLHOMY BO3NEHCTBHIO 00TyyeHus?

11. Hcxoaun Ay CBET HENOCPEACTBEHHO OT UCTOUHHKA, WM OBl OTPAXKEHHBIM OT KaKOW-TO MOBEPXHOCTH?

He 6b110 1M MHOMECTBEHHEBIX HCTOYHUKOB CBeTa?

12. Bauw B3z ObUT HANpaB/ieH HEMOCPEJCTBEHHO Ha UCTOYHHK CBETA WM B CTOPOHY OT Hero?

13. Hackonbko gonrumM 6eino obmydeHne?

Kazanocs nu BaM, 4TO jiyy oTcAexKUBaeT TpackTopuio BC, UM KOHTAKT ¢ ny4oM ObL1 CTy4yaHHbIM?

14. B kakoe BpeMs CYTOK MPOU30LLE]T HHIHACHT?

15. Kakosa Obiia BUIMMOCTL?

KakoBbi 6bl1H aTMOCEpHBIE YCI0BHA - ACHO, 06navHo, 10 /b, TYMaH, XMYPO, COTHEUHO?




B4 PYrogoOCcmeo no 1azepHviM u3NyRAMenam 8 acnekme 6e30nacKOCiy ROREMO8

16. Kakue nofierHele NpoUeAypbl BbI BHITIONHTA B MOMEHT 00/1ydeHH?

Beneacrsue obnydeHus 3T npoueAypsl He ObUTH BBIMOIHEHBI COBCEM, OBUTH BBIHOJIHEHEI C
XYALINM Ka4€CTBOM HJIH CBET NMpOCTO ObUT pa3apaskaroimm?

17. Kaxk nogeiicTBoBano obmyyeHHe Ha Balle 3peHHe
(BO3HMKHOBEHHE OCTATOYHOrO U300PaKEHUA, TEMHOTO NMATHA, KPaTKOBPEMEHHOM CIENOTHI WK OC/eTUICHUA*)?

18. Hackosbko fonro mpoaosKailuch BOZHUKUINE Hocse 00Ty4eHHs CUMIITOMBI?

CoxpaHunncx; JIH KaKue-TO U3 CUMITOMOB ( CJI€30TOYHBOCTh, CBETOYYBCTBUTEIABHOCTD, FOJTIOBHBIC 60III/1)
L0 HACTOALIETIO BpCMEHM?

19. Tporanu uny NpoTHpau it BBl PyKaMy riasa npu obrydeHnn?

20. O6pauanuce JI BbI K OKYJIMCTY TIOCIe HHIMAEHTa?

Ecnu na, To Korna, ¥ KTo NpOU3BOIMI OCMOTP?

KakoBbl pe3yapTaThbl BU3UTA K Bpady?

21. Jonoxunn au Bel 06 uHUMIEHTE?

Ecnu na, To komy (cnyxbe YBJ (ATC), MeauuuHCKOMYy [IepCoHaNy, opuuepy ciayxbol nazepHoi
Gez0macHOCTH ¥ T. 1.) H koraa?

* [Ipumepul 00bI4HBIX ROCIEOCMBUIL 0ONYYEeHUA Ha 3penue.
Ocmamoutoe uzobpaxcenue. Hzobpadxcenue, ocmanoujeecs 6 nojie 3peHus nocie 8030€liCmeus Ha 2naa APKo2o ceema.
Temitoe namuo. Bpemennas wiy OnumensHas nomeps 80CHPUIMUS ONpedeneHHod Yacmu nONA 3peHsus.
Kpamkospemennan cienoma. Ytpara cnocoGHOCTH BHAETh (HA KOPOTKMH MM NPOROKHUTENBHBIA NEPHOA BPEMEHi), BEI-
3BaHHas BO3/I€HCTBUEM APKOIO CBETA HA IJ1a3 M COXpaHAIOLAACH [10C/IE MPEKPAILEHHS OCBELICHHA.
Ocnennienue. BpeMenHoe HapyUICHUE 3PUTENLHOTO BOCTIPUATHUS, BBI3BAHHOE MOSBIECHHEM PKOTO CBETa (HarpuUMep, AaNbHETO
cBeTa ¢ap BCTPEUHOro aBTOMOOUNS) B rone 3peHus Habmogarens. OcnersieHue He HOCHT Xapaktepa OHONOTMYECKOTO Topa-
JKEHHS 3PEHHS M MPOJOIDKAETCS JMIlbL B Te4EHHE TIPUCYTCTBUSA SPKOro CBETA B MONIE 3pEHMs HabmoaaTens.




Ilpumiaoxkenne C

TECTUPOBAHHUE 110 CETKE AMCJIEPA

Tect no ceTke AMciepa paspaboTaH s onpeleneHua AedexToB B LEHTPATEHOM NOJIE 3pEHHA I71a3a, COOTRETCTBYIOLLHM I10-
pakeHHIO CETUYATKH Ha y4acTKe B npejenax 50 MHKpOMETpOB.

Pa3Mepb! KIETOK NPUBEASHHON HIXKE CETKH NOJ00paHbl Tak, YTO KIETKH Pa3IHYUMbl Ha paccTosHHH 28 - 30 cM, T.€. Kak npH
06GBLIYHOM TecTe Ha yreHue. Ha 3TOM paccTOsSHUM MOCPENCTBOM CETKH BBIABJIAIOTCS OTKJIOHEHHS OT HOPMEI B MOJE 3pE€HHS NAllMeH-
Ta, OrpaHu4eHHoro 20°, puueM Kakaas MaleHbKas KJIETKa ABNAETCA IKBHBaNeHTOM 1°. Ilepea HauanoM TeCTUPOBAHHS MO CETKE,
HeoOXoanMo:

a) TOYHO OTKOPPEKTUPOBATh pepakLnio MPOBEPAEMOTO [J1a3a Ha 3TOM PACCTOSHHH;

b) yOenuTLCH, UTO CETKA JOCTATOYHO APKO U PABHOMEPHO OCBELIEHA, KaK NPH TECTUPOBAHUH Ha YTEHHE;

¢) He npuberarh K CpeACTBAM PACUIMPEHHS 3pauka UTH HHOH OTaTbMOCKONUH HEMOCPEACTBEHHO Nepen Npouesypoi, 1

d) BTOpOI M1a3 KoJvKeH OBITh 32KPBIT, NPEUMYIIECTBEHHO C MIOMOLIBIO YCTAHOBKHU MPErpasl.
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C-2 Pyrosodcmeo no naszepuvim uznynamensim é achekme 6e30nACHOCNU HOAEMO8

[Monpocure nanyeHTa He OTPLIBAICH COCPEAOTOUEHHO CMOTPETh HA TOUKY B LIGHTPE CETKU M 3ajiaiiTe eMy Cieiylolue BOonpo-
Cbl. 3aMHILMTE BCE OTBETHI MALMEHTA H MYCTh NMALUERT TIHATENLHO OTMETUT Ha II0JE CETKH JI0ObIE OTKIIOHEHHUS B 3pPUTENLHOM BOC-
NPHATUH.

1. BuaunTe a1 BBl TOUKY B LHEHTPE KBAAPATHOrO NOJA CETKU?

2. Ynepkupas B3MIAA Ha TOUKE B UEHTpE, BUAHUTE K BBI BCE YeThIpe yIUia 6OJBIIOro KBaapara ceTku? Ipyrumu cloBamu, Bu-
JIMTE JTH BBl TOJIHOCTBIO BECH KBaApaT?

3. YaoepxuBas B3[JIAA Ha TOUKE B LEHTPE, BUAHTE JIH Bbl BCE IYCThle KBaAPATHKH ceTkH? CylecTBYIOT M Kakue-TH60 pasphl-
Bbl 00pa3yIoILMX KBAAPATHKU JIMHUI, B BUJE IYCTBIX MECT MIIH NATEH? ’

4. VYnepxuBas B3I/ Ha TOUKe B LIEHTPE, CUMTAETE JiK BB, YTO BCE FOPH3OHTAIbHbIE H BEPTHKAIbHBIE THHHU CETKU NMPAMBIE H
napasuiensHbie? JPyruMi CIOBaMH, SBISIOTCS JIM BCE MAICHBKUE KBA/IPaTUKH PaBHBIMH 110 Pa3MepaM H PacrioNOKEHHBIMH
aBCoNMFOTHO paBHOMEPHO?

5. YiepxuBas B3rJad Ha TOUKE B LEHTpE, He HabJI0aeTe M Bbl KAKOTo-MHO0 NepeMEILEeHHs ONpPeASICHHbIX JIMHUHA ceTKH?
He BuayTe 51y Kakoro-To ApoxaHus UM BOJIHOODPa30BaHMUs, CBEPKaHH WIIH LIBETOBBIX oTTeHKOB? Ecam na, To rae?

6. Ynepmnsaﬂ B3MIAA Ha TOYKE B LIEHTPE, HA KAKOM PacCTOAHHUH OT HEE BbI HaGJ’I}O}:laCTe MOMYTHCHUE UIIH UCKAKEHHE U30-

Opaxenna? CKONBKO MaleHbKUX MYCTbIX KBAJPAaTHKOB Bbl MOXKETE yKa3aTh MEXKAY MECTOM IMOMYTHEHHS MIIM MCKOKEHHS
H300paKeHUs U UEHTPaIbHOM TOUKOM CETKH, Ha KOTOpoit 3adMKCHPOBAH Ball B3raan?

— KOHEL —
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PYKOBOJACTBO 11O JIABEPHBIM U3JIYUYATEJISIM B CIIEKTPE
BE3OITIACHOCTH IIOJIETOB

H3pnanue nepsoe — 2003

HCIIPABJIEHUE

1. IMpoceba 3aMeHHTH CYyLUECTBYIOLIHE CTpaHHLbI 5-3 u 5-4 npunaraeMbIMH HOBBIMH CTPAHHULIAMH,
AatuposaHHbiMH 28/10/03, ¢ momerkoii "Herp.".

2. 3aperucTpupyiTe JaHHOE UCTIpaBleHKe Ha CTpaHule (ii).







TEXHUWYECKHE U3 JAHUSA HKAO

Huxce npusodumca cmamyc u obwee onucanue
PA3NUYHBIX  CepUli  MEXHUYECKUX U3OAHUW, BbINYCKAEMbIX
Mesicoynapoonoi opeanusayuei zpaxcoanckoii aguayuu. B
amom nepeveHb He BKIIOYEHbl CHEYUQTbHBIE UOAHUA,
KOmopuie He 6X00Am HU 6 OOHY U3 YKA3AHHbIX ceputl,
nanpumep "Karanor asponaBuranuoHserx kapt HKAO" wu
"Mereoponorydeckue  TabMMLBI IS MEXIyHapoIHOH
a’poHaBurauuu’.

MexxayHapoaHble cTaHgapTel u  Pexomenayemas
npaxkrTuka npuHuMaiorcs CoseroM MIKAO B cooTBeTcTBHU
co crateaMu 54, 37 u 90 KoHBeHUMU O MexIyHapOAHOMH
IPKAAHCKOM aBMalMM M Ansd  yA00CTBa I0JB30BAaHHA
HaspiBatoTcst [lpunoxenmsamun x  Konsenuun. Eannoo0-
pasHOe NpUMeHeHHe JIoroBapHBarOLIMMHCS rocyaapcTBaMu
TpeGoBaHuUH, BKIIOMECHHBIX B MexXayHapoaHbie CTaHAApTh,
NpU3HAETCA HEOOXOAMMBIM Juin  6e30MacHOCTH M pery-
NAPHOCTH MEXIYHapOIHOH a3poHaBMranuy, a €AMHOOO-
pasHoe npHMeHeHWe TpeboBaHMH, BKMOYEHHBIX B Peko-
MEHIYEMYIO [pPaKTUKY, CYHMTAeTCs JKenareNbHBIM B HH-
Tepecax Ge30MacHOCTH, PEerynspHOCTH U 3¢QPEKTUBHOCTU
MexAyHapoIqHo# aspoHaBurauuu. st obecneueHus Oe3o-
MACHOCTH U PEry IIPHOCTH MEKIyHapPOIHOM a3pOHaBUraluM
BECbMa B@KHO 3HATb, KAKHE HMEIOTCH PasIMMMA MEXIy
HalMOHAIBHBIMY MPaBUNAMH M NPAKTHKOM TOr0 MM HHOTO
roCyJapcTBa U MONOKEHUAMU MekAyHapOaHOro CTaHaapTa.
B cmyyae ke HecobmomeHus kakoro-nmubo MexnyHa-
ponHOro craHmapra JloroBapuBalOLLEECs roCyAapCTBO,
cornacHo cratbe 38 Konsenuuu, o6s3aHo yBenoMuTh 06
sroM Coser. Qs obecneueHuss 0€30MacHOCTH adpoHa-
BUrallMd MOryT TaKXKe HWMETh 3HAYCHHE CBEACHHA O
pasauuMax ¢ PekomenayeMol NpakTUKOH, H, XOTH
KOHBEHIIMA He NpelycMaTpuBacT Kakux-iubo oGs3aTensCTB
B 310M oTHowenuy, Coer npocui JlorosapuBaroiinecs
rocyJapcrsBa yBEJAOMJIATH HE TOJBKO O pa3uyuiAXx C
MesxIyHapOoaHBIMH CTaHAapTamMu, HO M ¢ PexoMenayemoi
MPaKTHKOH.

IlpaBusa  ajpoHaBHrauHoHHOro  ofcayKHBAHUA
(PANS) yreepxaatorcs CoBeToM M NpEAHAa3HAYCHBI I
NMPUMEHEHH BO BceM Mupe. OHU CONEpXKaT B OCHOBHOM
IKCIUTyaTallMOHHBIE IPABWIIA, KOTOPLIE HE MOTYYHIH €lle
cratyca MexayHapOoAHBIX CTaHAApTOB M PexoMeHayeMoi

NpaKTHKM, a TakKe Marepuansl Gojee MOCTOSHHOIO
XapakTepa, KOTOPBIE CYHMTAIOTCA CIHIIKOM MOAPOOHEIMH,
4yro6bl UX MOXHO ObUIO BKMOYUTH B [lpunoxeHue, v
O/IBEPraloTCA YacTHIM H3MEHEHUSIM U JIOMONHEHHAM M JUIA
KOTOPBIX NPOLIECC, MPEAYCMOTPEHHBIH KoHBEHLEH, 6B OBl
C/IMUIKOM 3aTPYAHHTENEH.

JonoasuTenbHbie perHoHaabHble npasuaa (SUPPS)
HUMEIOT TakoH e craryc, kak ¥ PANS, HO MpHUMeHSIOTCS
TOIEKO B COOTBETCTBYIOLIMX peruonax. OHHM paspaba-
TBIBAIOTCA B CBOIXHOM BHJE, NMOCKOJBKY HEKOTODBIE U3 HHX
pacrpocTpaHsiOTCA Ha  CONPEIENbHBIE DETMOHBl MM
SBIIAIOTCS OXHHAKOBBIMH B IBYX MJTH HECKOJIBKUX PETMOHAX.

B coomeemcmeuu ¢ npunyunamu u nonumuxoii Cosema
nOQ20MOGKA HUNCENEPEUUCTEHHBIX U30AHUN HPOUIBOOUMCR C
canxyuu I'enepanrbHozo cexpemaps.

TexHu4eckue pyKoBoACTBa CONEPXKAT HHCTPYKTHBHBIH
¥ WHGODMALIMOHHBIA Marepual, Pa3BUBAIOLIMHA X JOMON-
HoWMit MexayHapoaHble craHzapTel, PexoMeHIyemyro
npaktiky ¥ PANS, 1 cmyxar 114 oka3aHHs NOMOIIH B UX
TIPUMEHEHUH.

A3pOHABHTALHOHHBIE TUIAHBI KOHKPETH3UPYIOT Tpe-
60BaHMA K CPEACTBAM M OOCTYKHBaHHIO MEXIYHApOAHON
29POHABMIALMA B COOTBETCTBYIOLUINX adPOHABHIaLlMOHHBIX
peruoHax MKAO. Ounu rorossrcs ¢ caukuuy ['eHepansHoro
CEKpeTaps Ha OCHOBE DCKOMEHJAUMP pPErHOHANBHBIX
a’POHABMIalldOHHBIX COBEIMAHMN W NPUHATBIX 110 HHM
pewennii CoBeTa. B rmiaHbl MEPHOXMYECKH BHOCATCA
TIONPABKH € YYCTOM M3MEHEHUH TpeGOBaHMH U [OJI0KEHHS C
BHEIPCHHEM PEKOMEHIOBAHHBIX CPEICTB 1 CIry k6.

Iupkyaspel HKAO conepxar cnenuaabHyro HHGQOD-
MalMio, MpPEACTaBISIIOUY0 HHTepec it Jloroeapupa-
IOIMXCS TOCYApCTB, BKIIOYAsA HCCNCAOBAHHS IO TEXHH-
YECKHM BOTPOCaM.







