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MpeaucnoBue

EBpaauiickuii COBET No cTaHgapTy3auum, metponorum u ceptucdukauumn (EACC) npepcrtasnsiet coboi
pervoHansHoe obbeguHeHne HauMoHanbHbBIX OPraHoB MO CTaHZ4apTU3auMu rocygapceTs, Bxogsawmx B Coapy-
wecTBo HeaaBucumbix ocygapets. B pansHeiwem BoaMmoxHo BcTynneHne B EACC HauMoHanbHbIX OpraHoB
no cTaHgapTusauuu gpyrux rocygapcrs.

Llenn, ocHOBHbIE MPUHLUUMBI U OCHOBHOW NOPSiQOK NpoBefeHus paboT no MexrocynapCTBEHHOM CTaH-
Aaptusaumm ycraHoeneHsl FOCT 1.0-92 «MexrocypapcTBeHHas cuctema craHgaptuaaumm. OCHOBHBIE MOO-
weHus» n FOCT 1.2-2009 «MexrocygapcTBeHHass cucteMa craHpaptusauun. CtaHgaptbl mexrocyaap-
CTBEHHbIe, MpaBuiia U PeKOMEHZaUuM no MeXrocyaapCTBEeHHOW craHgapTtuaauuu. NMpaBuna paspaboTkm,
NPUHATUSA, TPUMEHEHUs!, OGHOBNEHUS U OTMEHbI».

CBeneHun o cTaHpapTe

1 NOArOTOBIEH OTKPLITLIM aKUMOHEpHbIM 0bwecTBOM «McnbiTaHua u ceptucukaums GbITOBON U
npombilwsieHHon npogykuun “‘BEJUTINC”» (OAO «BEJUJTNC»)

2 BHECEH lNoccrangaptom Pecnybnuku Benapycb

3 MPUHAT Espa3suitickum COBETOM MO CTaHgapTU3auuu, MeTponorm u ceptucukaumm (NpOTOKON
Ne 44-2013 ot 14 Hos6ps 2013 1.)

3a npuHATUe cTaHaapTa NPoroNiocoBany:

KpaTKoe HanMeHoBaHMe CTpaHbl KO,D, CTpaHbl CoxpameHHoe HaunMeHoOBaHWe
no MK (MCO 3166) 004-97 no MK (UCO 3166) 004-97 HaLMOHaNbLHOro opraHa no craHgapTu3auum
ApmeHus AM MuHakoHoMUKM PecnyGnuku ApmeHus
Benapycb BY loccraHpgapt Pecny6nuku Benapych
KblprelactaH KG KbiprelactaHgapT
TapxukucTaH TJ TamxukcTaHgapT
YabekucrtaH uz YacraHpgapT

4 Hacrosiuuin CTaHgapT MOeHTMYEeH MexayHapogHomy craHpgapty |EC 62471:2006 Photobiological
safety of lamps and lamp systems (®oTobuonoruueckas 6€3onacHOCTb laMn U TAMNOBLIX CUCTEM).

MexagyHapogHbii cTaHgapT pa3pabotaH TexXHMYecKMM KOMUTeTOM no craHgaptusauwm |EC/TC 76
«Bbe3sonacHOCTb ONTUYECKOrO U3TyYeHUs U nasepHoe obopypgoBaHue» MexgyHapogHOW 3NeKTpOoTEXHUYe-
ckoi komuccum (IEC).

MepeBog € aHrMUIACKOro A3bika (en).

OdmumanbHbie 3K3eMnnsapbl MEXOYHAPOAHOro CTaHOapTa, Ha OCHOBE KOTOPOro MOArOTOBINEH HACTOSLLMIA
MEeXrOCyLapCTBEHHbIN CTAaHOApT, U MEeXAyHapOAHbIX CTaHOApTOB, Ha KOTOPbIe OaHbl CCbIIKUM, UMEIOTCS
B HaumnoHaneHOM cpoHge THITA.

B pasgene «HopmaTuBHbIE CCLISIKM» CCLIIKM HA MEXOYHapPOAHbIE CTaHOAPTbI aKTYanv3anpoBaHbl.

CreneHb cooTBeTCTBUA — MAEHTUYHan (IDT)

5 BBEJJEH B [IEVCTBWE noctaHoBnenuem loccranpapra Pecnybnvkv Benapyck ot 27 HosGps 2013 .
Ne 61 HenocpeacTBEHHO B kKaYeCcTBE rocygapCcTBEHHOro craHgapta Pecny6nvku Benapych ¢ 1 vioHs 2014 .
6 BBE[JEH BINEPBbIE

UHehopmauust 0 esedeHuu 8 delicmeue (MpekpaweHuu delicmeust) Hacmosiwezo cmaHdapma u usMe-
HeHUl K HeMy Ha meppumopuu yka3aHHbIX 8bille 20cydapcme nybiuKyemcs 8 yka3amerssix HayuOHaIbHbIX
(2ocydapcmeeHHbIx) cmaHOapmos, usdasaeMbix 8 aMux 20cydapcmeax, a makxke e cemu IHmepHem Ha
calimax coomesemcmayowux HalUOHanbHbIX (20cy0apcmeeHHbIX) op2aHoe o crmaHéapmusayuu.

© lNoccTangapt, 2014
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ocbmumansHoro nagaHus 6e3 paspewenus FoccraHgapta Pecnybnuku benapycb
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rOCYOAPCTBEHHbIA CTAHOAPT PECNYB/IUKA BENAPYCb

®OTOBUONOINM4YECKAA BE3OMNACHOCTbL JIAMI U JIAMNOBbLIX CUCTEM
OOTABIANATNYHASA BACMEKA NAMMN | NAMNABBIX CICTOM

Photobiological safety of lamps and lamp systems

Harta Beegenua 2014-06-01

1 O6nacTb NpUMEHeHuUs

Hacrosiwuin craHpapT ycTaHaBnvMBaeT PYKOBOLCTBO MO oOUeHke doTobuonorudeckon 6eaonacHoCcTu
naMmn U namMmnoBbIX CUCTEeM, BKIKOYasd CBETUJIbHUKWU. B YaCTHOCTMU, HaCTOSlLI.l,I/II7I CTaHfapT ycCTtaHaBnuBaeT
npepenbHbie fo3bl 06Ty4YeHns, METOOUKY M3MEpPEeHUst U CxeMy KrnaccudmKauum ansi OLEHKU U KOHTponst ¢oTo-
BuonorMyeckoin onacHoOCTU OT ANEKTPUYECKU NUTAEMbIX HEKOrepeHTHbIX LWMPOKONONIOCHbIX UCTOYHUKOB ONTU-
YECKOro U3slydeHus1, BKIKYaa CBeTOAMOAbl, KPOME na3epos, B guanasoHe gnvH BofiH ot 200 go 3 000 Hm.

2 HopMaTUBHGIE CChINKU

[ns npuMeHeHus HacTosILLEero ctaHgapTa HeoGXoauMbI CleayloLMe CCbINIOYHbIE CTaHaapTel. [ns gaTtu-
POBaHHbIX CChINOK MPUMEHSIIOT TONBKO YKa3aHHOE U3JaHue CCbITOYHOro cTaHaapTa.

CIE 17.4:1987 International lighting vocabulary (ILV) — Joint publication IEC/CIE (MexpyHapogHbIiA
ANEKTPOTEXHUUECKUIA CoBaphb)

CIE 53:1982 Methods of characterizing the performance of radiometers and photometers (Metogp
onpegeneHus paboumx xapakTepucTUK paguoMeTpoB U (hOTOMETPOB)

CIE 63:1984 The spectroradiometric measurement of light sources (Cnekrpopaguometpuyeckue nsme-
PEHUSA UCTOUYHUKOB CBETA)

CIE 105:1993 Spectroradiometry of pulsed optical radiation sources (CnekTpopagnomMeTpusi UMNYNbCHBLIX
MCTOYHUKOB ONTUYECKOTO U3NYYEHUS)

ISO Guide to the expression of uncertainty in measurement, 1ISO, Geneva, 1995 (PykoBogCTBO MO Bhipa-
YKEHUIO HeonpegeneHHocTn namepenusi, MCO, XKeHesa, 1995)

3 TepMMHbI, onpeaeneHusi, CUMBOJSbI U COKpaLLleHUSA

B HacTosileM cTaHgapTe NPUMEHSIIOT criefyloWwmne TEpMUHBI, CUMBOJTbI U COKpaLLEeHMS:

3.1 axktuHmyHaa posa (actinic dose ILV 845-06-23): BenuuuHa, nonyyaemasi nyteMm CrneKTpanbHON
OLIEHKW [03bl U3/Ty4eHUs1 B COOTBETCTBUMA CO 3HAYEHUEM CreKTpa aKTUHUYHOTO OeiCTBUS Ha COOTBETCTBYHOLLEN
OJIHE BOJHbI.

EauHuua uamepenus:: Dx-m=2.

MpumevyaHne — B 3TOM onpegeneHun nogpasymeBaeTCs, YTO CMeKTp geicteus Gepetcs ans gaHHOro
paccMmaTpuBaeMoro akTMHM4HOro 3¢)¢)eKTa, npuyeM ero MakCuMmanbHoe 3HadeHue paBHO eauHULIe. Korp,a npmBoanUTCA
KONn4eCTBeHHanA XapakKrepucTuka, BaXKHO onpenenvutb, Kakasa BenudmMHa — O0o3a nnm akKtTmHn4Haa no3a — nMeeTcd B Buay,
TakK KaK eguHula namepeHusa n B TOM, U B pyromMm cnyvdae oguHakoBas.

3.2 ctarmBaembiin yron o (angular subtense a): Yron, nog KOTOPbIM MHUMbIA UCTOMHUK BUOEH rnasy
yernoBeKa UM B TOUKE U3MepeHus. B HacTosiweM craHgapTe nop CTArMBaEMbIM YITIOM NMOHUMAETCH MOJSHbINA,
a He NOJSIOBUHHbINA yrof.

EpvHuua namepenus: pagvad (pag).

n pnMmedaHne — CrarvBaeMbiit yrona 06bLIMHO U3MeHseTcA BXOAALLMMU B COCTaB I'IpoeKLl,I/IOHHOVI ONTUKKN NTUH3aMUN
1 3epkanamMmu, NO3TOMY cTArMBaeMbii yron MHUMOro MCTOMHUKa 6yp,eT oTnu4aTbCAa OT CTArMBaemMoro yrna d)I/ISVI‘-IeCKOFO
WCTOMHUKA.

U3panuve ochuumansHoe
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3.3 aneprypa, avacparma (aperture, aperture stop): OtBepcTue, KOTOpOE onpepensieT o6nacTb, B KOTOPO
M3aMepsieTcs cpegHee onTudeckoe uanydeHue. MNpu namepeHnn CnekTpanbHON NIOTHOCTU NOTOKA U3NyYeHUs
3TO OTBEpCTME 0BBbIMHO HAXOQUTCH Ha BXOA4E MarneHbKon ccepbl, pacnonoXeHHOW HanpPOTUB BXOAHOM Lenu
pagvomeTpa/cnekTpopaguomMeTpa.

3.4 BpeaHbii ¢hakTop cuHero cBeta (blue light hazard; BLH): Bo3MOXHOCTb (pOTOXMMUYECKOTO Bpea-
HOro BO3JENCTBUA U3MYYEHUN C ONIMHOI BOSHbI NpeumyluectBeHHO oT 400 go 500 HM Ha ceTuyaTky rnasa.
3710 noBpexgawLee Bo3gencTeue npeobnagaeTt Hag TepMUYECKUM Npu BpeMeHun BoapencTeust 6onee 10 c.

3.5 namna HenpepbiBHOro manyueHma (continuous wave (CW) lamp): INlamna, pabotawwas ¢ gnu-
TenbHOW BbIXOQHOW MOLWHOCTEIO Bonee 0,25 ¢, T. €. HeMmnynbCcHas namMna.

Mn pnMmedyaHne — B HacTosLleM CrtaHOapTe naMmnbl 06u4ero Ha3HavYeHuna ABNAKTCA naMnaMmn HenpepbIBHOIo
n3nyJyeHus.

3.6 aputema [erythema (cm. ILV 845-06-15)]: MokpacHeHue koxu, ¢ oxoroMm unu 6es, Bcnegcreue
adpekTa aKTUHUYHOCTU COJTHEYHOR paguauum U UCKYCCTBEHHOrO ONTUYECKOro U3NyuYeHus.

MpumevaHune — CreneHb OTNIOXKEHHOW 3pUTEMbI UCTIONbL3YETCH KaK PYKOBOACTBO A1 AO3UPOBaHMSA, NPUMEHSIEMOe
npy ynbTpagroneToBoi Tepanuu.

3.7 paccrosiHme obnyueHnmn (exposure distance): PacctosHue go 6nkaniien ToukuM BO3EACTBUS HA
yesioBeKa fiamrnon UM NamnoBoil CUCTEMOiA. [1na namn, uanyJyalrwmux BO BCEX HarnpaBneHUsix, 3T0 paccTosiHue
MamepsieTcs OT LieHTpa Tena Hakana unv gyrm UCTodHuka. [ns namn pecbneKkTopHoro Tuna — 3To paccrosiHie
OT HapYXHOTO Kpasi IMH3bl UK NITOCKOCTU, NMPOXOAsLLEen Yepes Kpai pecdnekropa npyu OTCYTCTBUM JIMHS.

EpvHuua namepenus: metp (m).

3.8 npegenwHan ao3a o6nyuenms (exposure limit EL): YpoBeHb 06nyyeHus rnas unm Koxu, He npuBo-
OSWUiA K BpegHbIM Bruonornyeckum acpdekram.

3.9 nBnxeHmne rnas (eye movements): HopmanbHbIA rnas, coKyCcUpOBaHHLIN Ha 0GLEeKTe, coBepLuaeT
He3HauuTeNbHbIe CNyYaiHble OBWKEHUS C YacTOTON HECKONBbKO repu. beicTpoe aBwkeHue rmasa npuBoauT
K pacLUMPEHUIO U30OpPaXKEeHUs1 TOUEYHOTO UCTOYHMKA Ha CeTYaTKe, KOTOPOe SKBUBANEHTHO YBEITUHYEHUIO CTSAMU-
Baemoro yrna npubnuantensHo Ha 0,011 pag. Kpome TOro, 3a npomexyTtok BpemeHu 6onee uem 100 ¢
BO3MOXHOCTb (DOKYCUPOBKM HapyLLaeTcsi MO MpuUYMHE OQanbHeAwero paccensaHns M3any4aemMon MOLLHOCTU
Ha ceTyaTKe U3-3a OBWKEHUA rnasa, HanpumMep npu YTeHUu.

3.10 none o630pa (field of view): TenecHslin yron, B npegenax KOToporo getekrop (Hanpuvep, paguo-
MeTpa/cnekTpopaguoMeTpa) NnoasepraeTcs 06nyyYeHuto.

EpvHuua namepeHus: ctepaguat (cp).

MpumevyaHus

1 MNone o630pa He criegyeT NyTaTb CO CTAMMBAeMbIM YriloM BUOUMOTO UCTOYHUKA .

2 MNMnockuiA yron MHoOrga UCNosib3yoT AS1IS ONMCaHWS KPYroBOA CUMMETPUM TeflecHoro yrina noss obsopa.

3.11 namnbl obuero Ha3Ha4veHua (general lighting service (GLS) lamps): Jlamnbl, npegHa3HaYeHHbIe
ANs OCBELLEeHUs1 MecT, rge oBbIMHO HAXOQATCS NIOOU, UK Ofis OCcMOoTpa JoabMu. [Npumepamu MoryT GbiTh
namMnbl Ans ocBeLweHust ocbucoB, LIKO, AOMOB, habpuk, npoedxen yactm unu asTomobunein. B aty kareropuio
He BXOAAT Namnbl, UCNOML3YIOLWMECS A KUHO, NPOLIECCOB B nonurpacdumn, UCKYCCTBEHHOrO 3arapa, Npous-
BOACTBEHHbIX NPOLIECCOB, MEQULIMHCKOTO JIEYEHUs U NMPOXEKTOPOB.

3.12 onacHoe paccrtoniHme (hazard distance): Cm. onpegeneHusi «onacHoe paccTosiHue ansi KOXu» u
«OnacHoe paccTosHUe ANs rnasy.

3.13 ocBeweHHocTb (B TOuke noBepxHoctu) Ey [illuminance (at a point of a surface) (Ev) (cwm.
ILV 845-01-38)]: OTHOWeEHMEe CBETOBOIro NoToka ddy, Nagarllero Ha aNemMeHT NOBEPXHOCTU, CoaepXalluii
paccmaTpuBaemMyro TOUKY, K nnowagu dA sToro anemeHTa.

v, (3.1)

EgvHuua namepeHus: NIKE (Fk).
3.14 undpakpacHoe (UK) nanyuenme [infrared radiation (IR) (cm. ILV 845-01-04)]: OnTuueckoe unany-
uYeHue, y KOTOPOro ASIMHbI BOSH 60nbLue ANUH BOSTH BUGUMOTO U3JTyYEHUS.

MpumevyaHue — [na nHdpakpacHoOro nanydyeHus guanasoH mMexay 780 HM n 10° HM 0BbIuHO nogpasgensercs
Ha nogauanasoHbl: MK-A (780 — 1400 Hm), K-B (1400 — 3000 HM) 1 UK-C (3000 — 10° Hm).

WHdbpakpacHoe usnyyeHWe 4acTo OLIEHMBAETCH Kak OTHOLUeHMe obLUero cnekTpanbHOro MsyvyeHusl, nagaroLlero
Ha NOBEPXHOCTb, K 8AUHULIE 3TON NOBEPXHOCTM (SHEpreTUvecKkas OCBELUEHHOCTb). MNpumepbl NpUMeHeHWsA uHdbpakpac-
HOMO U3NYYeHUs — NPOMBILLNEHHLIA Harpes, cyluka, o6xur, cdotoneyats. HekoTopble NPUMEHEHUS, TakUe Kak CUCTEMbI
WHbpakpacHOro BUAeHWs, BKMIOYAlOT B ceba YyBCTBUTENbHbIE AETEKTOPblI C OrPaHWYeHHbIM gManasoHOM ASIMH BOJSH.
B aTux crnyyasx BakHbl CrieKTpasribHble XapakTepuUCTUKU UCTOYHMKA W AeTekTopa.
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3.15 ucnonb3oBaHme No HasHaveHuo (intended use): Vicnonb3oBaHue NpodyKTa, NpoLecca UM ycnyru
B COOTBETCTBUU CO CI'IeLl,I/I(bI/IKaLl,VIﬂMVI, WHCTPYKUUAMU U MH(popmauueﬁ, npepocraBne€HHbIMU NOCTABLLIMKOM.

3.16 aHepreTMyeckas OCBELIEHHOCTb (B Touke noBepxHocmm) [irradiance (at a point of a surface)
(cm. ILV 845-01-37)]: OTHOWEHWE NOTOKa u3fyyeHus dd,, Nnagalowero Ha 3NeMeHT NOBEPXHOCTH, comep-
XKaluuii paccMaTpuBaeMylo TOUKy, K nnowanu dA 3Toro anemMeHTa.

dd,
dA

E =

: (3.2)

EpvHuua uamepenus: Br-m?,

3.17 namna [lamp (cm. ILV 845-07-03)]: UCTOUHMK ONTUYECKOrO any4yeHusi, o06bIMHO BUAUMOTO.

Mn pnMmedaHne — Hacmnu.lee onpeaeneHne nHorga ncnonb3yeTca anya onpeneneHHbIX TMNOB CBETUINbHUKOB.

Takue TuMnbl CBETUILHUKOB COCTOSIT U3 NlaMrbl C paccenBarteneM, pedrektopoMm, ceprieckoir 060M0UKOA, KOPNYCOM
mnu gpyrmmn KOMNNeKTyroLnMun.

B HacT OsLLleM CTaHAapTe HacT OﬂLLl,I/IVI TePMUH OTHOCUTCH K UCTOYHUKaM C JINeKTpu4eckmM nutaHuem, Kpome nasepos,
KOTOpble n3ny4yaloT B BAOMMOM Juana3oHe 3J1eKTPOMarHMTHOro cnekrpa. YCTpOVICTBa, reHepupylowuine cBet n umeloine
BCTPO@HHbIe KOMMOHEHTbLI A1 ONTUYeCKOro ynpaeneHus, Takne Kak NMH3bl Unm ped)]'lel(TOpr, TaKkKe paccMaTpuBaloTCA
KaK namMnbl. I'IpmmepaMM ABIAKTCA CBeToguoAdbl € NH3aMu, namnbl C JIMH3aMK, 1aMnbl ped)]'leKTOpHOFO TUNa, KOTopbLle
COCTOSIT U3 UCTOYHUKA CBeTa C napabonvMyecknum unm annmnTuyeckum pedrieKTopoM, 3aKiioueHHbIM B 0BLLuiA Kopnyc.

3.18 namnoBas cuctema (lamp system): Jllob6oe U3roToBneHHoe YCTPOWCTBO UITM KOMMOHEHTbI B coope,
KOTOpble cogepxar namny nubo npegHasHaueHbl A1 UCTNONb30BaHUA JIaMnbl.

3.19 6onbwon ncrouHmk (large source): UCTouHMK, pasmep KOTOPOro Ha CeTYaTKe HACTONbLKO BONbLION,
UTO TEMNOBOW MOTOK B paguarieHOM HanpasSiieHUM OT LEHTPa U300paXKeHUs K OKpy>KaloLmMM B1Monormyeckum
TKaHSIM NPeHeGPEeXUTENLHO Mar Mo CPaBHEHUIO C TEMNJOBLIM NOTOKOM B aKCUANIbHOM HanpasneHuu.

3.20 nazep (laser): ICTOUHUK KOFE€PEHTHOIO ONTUHMECKOTO U3Ny4EeHUs], Bbi3bIBAEMbIA BbIHY)XOEHHbIM U3Ny-
YeHUEeM.

3.21 caer (light): Cm. onpegeneHvne «BUOUMOE U3JTyYeHnUe».

3.22 ceetomanyuarowmm guop [light emitting diode (cm. ILV 845-04-40)]: Ovog ¢ nonynpoBOgHUKOBBIM
p-n-nepexonom, SMUTUPYIOLLMIA ONTUYECKOE U3ITyHYEeHUE NpU ero Bo3ByXAeHUN SNEeKTPUYECKUM TOKOM.

3.23 momeH (lumen [cm. ILV 845-01-51]): EguHuua CU ¢BeTOBOro noTtoka: CBETOBOW MOTOK, U3Ny4YaeMbli
B €AWHWYHOM TENEeCHOM yrne (cTepaguaH) paBHOMEPHbIM TOUEYHBbIM UCTOYHUKOM C CUIoi ceeTa 1 kaHpena,
UM CBETOBOM MOTOK My4YKa MOHOXPOMATUYECKOro U3fyyeHUs], y KOTOPOro YactoTta paBHa 540-10" 'y n notok
nany4yeHus paseH 1/683 Br.

3.24 cBeTMnbHUK [luminaire (cm. ILV 845-10-01)]: CeeTtoBoi npubop, nepepacnpepensowmin, dunbsT-
pyloLmMin 1 Npeobpasylomin CBET, U3nyYaeMblii OOHON UMM HECKONBKUMK NTaMnamMu, U COOEepKalLMin, 3a UCKITHO-
UYeHMEM CaMKX Nlamr, BCe HeobxoauMble peTanu s KpenseHus U 3aWwmTbl flaMmn, a Takke 3NeKTpuYeckue
Lenu 1 npucnocobneHns gnst NOOKMIYEHUs K NUTalLLen ceTu.

TepMI/IHbI «CBETUINbHUK» U «laMnoBas cucTeMay 4acto cYMTalTCH CMHOHUMaMu. B HacTosLLeM CTaHOoapTe TepMUH
«CBETUNbHUK» NPUMEHAETCA K npmﬁopaM ana pacnpegeneHusa ceeta ans OﬁLLI,eFO OcCBeLleHud, Torga Kak TepMmH «nam-
noBas cucteMa» npeanonaraet UCNonb3oBaHWe naMn B Lenax, OTITIMYHbIX OT 06u4ero ocBelleHus.

3.25 apkocTb (B AaHHOM HarpaBfeHWM, B 4aHHON TOUYke peasibHOM unm Boobpaxaemon NoBepXHOCTH)
Ly [luminance (in a given direction, at a given point of a real or imaginary surface) Ly (cm. ILV 845-01-35)]:
BenuuuHa, onpepgenseman no cneaylowein popmyne:

L do

_ v
dA-cos-dQ’ (33)
rge ddy — CBETOBOW MOTOK, NEPEHOCUMbINA B SNEMEHTAPHOM MydKke JNy4yei, NPOXOOsLWEM Yepe3 OaHHYH
TOUKY M pacnpoCTPaHsIIOWEMCsi B TENECHOM yrne dQ, cogepalluem gaHHoe HanpaeneHue;
dA —nnowagb ceYeHUs JaHHOro nyyka, NPOXoSsALLEro Yyepes SaHHY TOYKY;
0  —yron mexpgy HOpMarnbio K QaHHOMY CEYEHUIO U HanpaBfieHUEM nyyka nyyen.

EQuHMLIA U3BMEpEHUs: KoM ™.

3.26 mokc [lux (cm. ILV 845-01-52)]: EpgmHuua ocseweHHoctn CU: OCBELLEHHOCTb, CO3fgaBaemast
CBETOBLIM MOTOKOM B 1 NOMEeH, paBHOMEPHO pacnpegeneHHbIM No NOBEPXHOCTU, Nnowanb KOTOPOW paBHa
1w

3.27 onacHoe paccTtosHme ans rnasa (ocular hazard distance): PacctosHmue ot uctouHuka, B npegenax
KOTOPOrO 3HEepreTuyeckas sIPKOCTb UMM 3HepreTudeckasl OCBELLEHHOCTb MPU AaHHOW NPOSOIMKUTENBHOCTU
BO34EeNCTBUSA NPEBLILLAET NpeferibHoe 3HaYeHue.

EpvHuua namepenus: metp (m).
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3.28 ontnueckoe manyyeHme [optical radiation (cm. ILV 845-01-02)]: OnekrpoMarHATHOE M3ny4veHue
C ANvMHaMK1 BOJH, NEXalUMMKM B Npegenax Mmexagy o6nacreio nepexona K peHTreHOBCKUM Jyyqam (OfiMHa BOJTHbI
npumepHo 1 HM) 1 oBnacTblo Nepexopa K paguoBoNiHaM (OfIMHA BOMHbLI MPUMEPHO 10° HM).

MpumevyaHune — YnsTpaduoneroBoe uanyyeHWe B AuvanasoHe AnuH BonH MmeHee 180 Hm (BakyymHoe YO)
CUNbHO NOrNoLaeTcA KMCNopogom Bosgyxa. B Hacrosiwem ctaHgapte nonoca AfvH BOJSIH ONTUMECKOTO M3NyqeHus
orpaHudeHa anvHoi BosHbl 6onee 200 HM. Kpome Toro, rnas nponyckaeT Ha ceTyaTky onTudeckoe muanydyeHue ot 380 oo
1 400 HM. Takum obpa3om, aTOT AvanasoH 4fvH BoSfH TpebyeT ocoboro paccmoTpeHuss npu onpegeneHun dotTobuono-
rMyeckoin 6e30nNacHOCTU CeT4aTKU.

3.29 choTokepaTokoHBLIOHKTMBUT (photokeratoconjunctivitis): BocnanutenbHass peakuusi poroBuubl U
KOHBIOHKTUBbLI Npu 0bnyyeHun ynetpaduonetoBbiM (YO) nanyyeHuem. Hambonblee Bosgeincrasue npouc-
XOOUT MpU BO3OEeNCTBUMM ONWH BONMH MeHee 320 HM. MK BO3OENCTBUS MPUXOOUTCH Ha CNEKTParbHYo
COCTaBNSALYI0 NPUBNN3MTensHO Ha 270 HM.

Mn pnMmedaHne — PasnuuHoe ,D,el?ICTBVIe cnekTpa ans d)OTOKepaTVITa n d)OTOKOH'bIOHKTVIBVITa OnncaHo B ny6nv|-
kauusix CIE 106/2 n CIE 106/3-1993. OgHako nocrnegHue vccrnegoBaHUS NpPUAEpXUBAOTCH UCMOSb30BaHUS eguHOTO
JeicTBuA cnekTpa Ha oba BosgericTeus Ha rnas (CIE 106/1-1993).

3.30 umnynbcHan namna (pulsed lamp): Jlamna, koTopasi NPoOM3BOgUT 3HEPrUO B POpME OQUHOYHOTO
MMNyJibCa UM CepUM UMIMYNbCOB C NPOAOIPKUMTENIBHOCTBIO Kaxkaoro umnynsca meHee 0,25 c. Jlamna ¢ npogon-
XUTESBbHON NOCNefoBaTeNbHOCTLI0 UMMYIBLCOB UMM C MOAYIMPOBAHHOW SHEPrUeit UanyyeHusi, Npu KOTOpoM
nuKoBas uarlydaemas MOLLHOCTL Gornee Yem B JecsiTb pa3 bonblle, YeM cpeaHss uanydaemasi MOLHOCTD.

MpumevyaHus

1 npOAOﬂ)KMTeﬂhHOCTh nMnynbCa namnbl — 3TO MHTEPBaN BpeMeH Mexxay ToMKaMu nepegHero u sagHero q)pOHTOB
nmMnynbca, B KOTOPbLIX MOLLIHOCTL paBHa NOJIOBUHE CBOEro 3HaveHus.

2B HacTosLleM CTaHOapTe naMmnbl 06LL|,eFO Ha3HaJdeHUsa ABNAOTCA NPOAOIDKUTEeNbHO paﬁOTaIOLLWIMVI namnamMm
(cm. 3.5). MpumepaMun MMNYNLCHBIX Namn ABMAIOTCH NlamMnbl 4ns (POTOBCMLILLEK, (POTOKONMPOBabHbLIX MaLLWH, CBETOAMOAbI
C I/IMI'IyJ'IbCHOVI MO,D,yJ'ISlLl,VIeVI n CTpOﬁOCKOI'IVI‘-IeCKVIe UCTOMHUKA CBeTa.

3.31 aHepreTMyecKkan APKOCTL (B AaHHOM HanpasneHWu, B JAHHOW TOUKE peanbHOW wnu Boobpa-
)aemon nosepxHocTu) L [radiance (in a given direction, at a given point of a real or imaginary surface) (L)
(cm. ILV 845-01-34)]: BenuuuHa, onpegensiemas no cnegyowein opmyne:

L= do
dA-cosf-dQ’
rge d® — NOTOK U3NyyeHUs, NEPEHOCUMbIA B SSIEMEHTAPHOM NyJke Jlyuei, NpoXodslueM yYepes AaHHyo
TOYUKY M pacrnpoCTpaHsIIOLWEMCS B TENIECHOM yrne dQ, cofepxalluem AaHHoe HanpasneHue;
dA — nnowagb ceveHus aHHOro rnyyka, NPOXOAsaWEero Yepes faHHYH TOUKY;
0 — yron mexgy HopMarbio K JaHHOMY CEYEHMIO U HarnpaBfeHEM Mnyyka fyyei.

Enunuua uamepenus: Br-mZcp™.

CylllecTBYeT Takoe Xe onpefeneHne UHTErpUpPOBaHHON MO BPEMEHU 3HepreTUYeckoin sipkoctu L, roe B hopmyne
ans L, notok nanyueHus dd sameHsieTcs Ha usnyJyaemyio aHepruio dQ.

3.32 aHeprmna nanyueHus [radiant energy (cm. ILV 845-01-27)]: MHTerpan no BpeMeHU OT NOTOKa U3ny-
uyeHuss ® 3a AaHHbIA OTPE30K BpeMeHu At

(3.4)

Q= jcb-dt, (3.5)
0

EgvHuua namepeHus: pxoyne (k).

3.33 aHepreTmyeckasn 3kcnosvums (B TOUke NOBEPXHOCTM 3a faHHoe Bpems) [radiant exposure (at a point
of a surface, for a given duration) (cm. ILV 845-01-42)]: OTtHOwWeHWe dQ, SHEeprum UanydeHusl, nagarowien
Ha 3N1eMEHT NOBEPXHOCTU, COOEPXKaLUMA OAHHYIO TOUKY, B TEYEHUE AaHHON ANUTENbHOCTU K nnowagu dA
3TOro dMeMeHTa.

_dQ

H_ ’
dA

(3.6a)

Enunnua namepenus: Ix-m?
Taicke aHepreTudeckasn SKCno3nUusa onpeaensaeTca Kak MHTerpan no BpeMeHU OT 3HEPreTUMECKON OCBe-
LWEHHOCTU E B JaHHOM TOYKE 3a AaHHYIO ANUTESNIbHOCTL Af.

H= AI, E-dt, (3.6b)
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3.34 mowHoOCTb M3ny4yeHma @ [radiant power @ (cm. ILV 845-01-24)]: MowHOCTb, u3nyyaemas, nepe-
AaBaemMas UM NpMHUMaeMasi B BUAE usnyyeHusi. MOLWHOCTb U3JTyYEHUS YacTO Ha3bIBaAOT NOTOKOM U3ITyYEHUs.

EgvHuua namepenus: satt (BT).

3.35 ceTuartka [retina (cm. ILV 845-02-01)]: CeeTouyBcTBUTENBbHAsS 060N04YKa Ha gHe rnasa, cocTosas
13 cOBCTBEHHO NPUEMHMKOB cBeTa (Konboyek 1 nano4vek) u HepBHbIX KIETOK, OT KOTOPbIX BO3byxageHue nepe-
[aeTCsl 3puUTENbHOMY HEpBY.

3.36 oxor ceTuatkm (retina burn): doToxummueckoe UM TENNOBOE NOBPEXAEHUE CEeTYaTKU.

3.37 onacHbIn amMana3oH ana cetvatkm (retina hazard region): CnekTpanbHbeii guana3soH ot 380 go
1 400 Hm (Bugumoe unanyyeHune n NK-A), B npegenax kotoporo obonouka HopManbHOro rrnasa nepegaer on-
TUYECKOE U3NYYEHUE Ha CEeTYaTKy.

3.38 onacHoe paccrosiHue gna koxu (skin hazard distance): PacctosHue, npu KOTOPOM 3HEpreTuyeckas
OCBELLEHHOCTb NpEBbILLAET NpedenbHoe 3HauYeHue gns 8-4acoBoro BO3AENCTBUS.

EguHuua usmepeHus: M.

3.39 cnextpanbHoe pacnpeaeneHue [spectral distribution (cm. ILV 845-01-17)]: OTHOLWIEHWe 3HepreTu-
YEeCKON, CBETOBON Unn (POTOHHON BennuMHbl dX()), B3ATON B ManioOM CnekTpasibHOM uHTEpBane di, cogep-
KaleM aHHYI0 ANUHY BOSIHBI A, K 3TOMY UHTEpBany.

dX(r)
=g (3.7)

EouHuua namepenms: [X]-+m ™.

MpumevyaHue — TepMUHY «CneKkTpanbHOe pacnpegeneHue» OTOAETCH NpeanodTeHue, Korga UMeT Aeno
¢ doyHkume X;(\) Ha LLMPOKOM guana3soHe A4SIVH BOJH, a He Ha Kakoi-nmbo onpeaeneHHoR AnvHe BOSHbI.

3.40 cnexTpanbHaa 3HEpreTMYecKas OCBELEeHHOCTL (spectral irradiance): OTHOWEHUE MOLLHOCTU
nanyyeHus dd(L) B uHTepeane di OfMH BOSH, NaAAOWMX HA 3NEMEHT NOBEPXHOCTH, K NIOWaan 3Toro ane-
MEHTa NoBepxHOCTU dA U K UHTEepBarny AnvH BOSH dA.

_do()r)
P dA-d)]

(3.8)

EguHuua uamepeHus: Br-mMZHm™.

3.41 cnexTpanbHas aHepreTmyeckas ApPKOCThL (B MHTepBane di AnvH BOJSIH, B AAaHHOM HarnpaBreHuu,
B AaHHoi Touke) L, (spectral radiance (for a wavelength interval d\, in a given direction at a given point) L,):
OTHOWeEHWe MOLUHOCTU uanydeHus dd(L), NPOXoasLen Yepes TOUKY M pacrnpoCTPaHSsIoWencs B npegenax
TenecHoro yrna dQ B JaHHOM HanpaseNeHu, K NpOU3BEeAeHUIO MHTepBana d\ OfIUH BOSH U NOLaaM ceyveHust
ATOro My4Ka Jlydyein Ha MIOCKOCTb, NEPNEHAUNKYNSPHYIO K 3TOMY HanpasneHuto (cos 0-dA), cogeprallyto OaHHYH0
TOUKY, U K TENECHOMY yrny dQ.
L = dod(r)

dA-cos0-dQ-dA’

Egmhuua uamepenusi: Br-m2-um™-cp™.

3.42 crepagwaH [steradian (cm. ILV 845-01-20)]: EguHuuga CU tenecHoro yrna. TenecHblil yron ¢ BepLUIMHON
B LeHTpe chepbl, BbIPE3aLWMil Ha NOBEPXHOCTU chepbl NOLWaabL, PpaBHYIO NNOLWLAAM KBaapaTa CO CTOPOHOA,
paBHoiA paguycy ccepbl.

3.43 ynuTpacdmoneroBoe (Y®) usnyueHue [ultraviolet radiation (UV) (cm. ILV 845-01-05)]: Ontuue-
CcKoe usny4yeHue, y KoToporo gnuHa BOJiHbl MEHbLLE ANUH BOJTH BUAUMOTO U3JyYeHUs.

MpuMmevaHue — [ns ynstpathronerosoro usnyveHus guanasoH mexay 100 n 400 HM obbluHO pa3buBaeTcs Ha
nopgauanasoHbl: YO-A (315 — 400 Hm), YO-B (280 — 315 Hm), YO-C (100 — 280 Hm).

OTK rpaHulbl YO-UsnyyeHns He NpUHUMAIOTCA B KayecTBe TOUHbIX MpegesioB, B 0OCOBGEHHOCTU NPUMEHUTENILHO
k hoTobuonoruyeckum acbdexram.

B HekoTopbix pasgenax c¢otobuonorMM aguanasoHbl ONWH BOSIH MpuUHMMaikTcs paBHbiMu 200 — 290 HMm,
290 — 320 Hm, 320 — 400 HM. MHoraa STY 3HAYeHUs] HEKOPPEKTHO onpegensaloTcs kak YO-A, YO-B, YO-C cooTBeTCTBEHHO.
YneTpaduoneToBoe nsnyyeHue ¢ AnvHon BosrHbI MeHee 180 HM paccmaTpuBaeTcs Kak BakyymHoe. ManyyeHue B npe-
penax 380 — 400 HM Taioke cuMTaeTCs BMAUMBLIM, XOTS No ¢hopMansHOMY ornpegerieHulo OHO HaxoauTCa B npegenax
AINVH BONH yNbTpadroneToBOro U3ny4eHus.

3.44 smanmoe nanyueHme [visible radiation (cm. ILV 845-01-03)]: Ontuyeckoe nanyyeHmne, KoTopoe MOXeT
HenocpeacTBeHHO BbidBaTbh 3pUTesibHOE OLUyLLeHUue.

MpumevyaHune — He cywecTByeT TOMHbIX NpedesioB CNeKTpanbLHOro Avana3oHa BUOAWMOIO U3NyveHus!, Tak Kak
OHU 3aBMCHAT OT MOLLHOCTM JOCTUraloLLero cetyaTKky UsfydeHusi u YyBCTBUTENLHOCTU Habngatens. 3a HkHUA npegen
0o6bIYHO NpuHMMaeTcs auanasoH ot 360 go 400 HM, a 3a BepxHuWiA npeaen aguanasoH mexay 760 n 830 HMm.

(3.9)
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3.45 yron BuamnpoBaHua (visual angle): Yron, crarMsaemMblii 0OGBHEKTOM UK AEeTanbio U3 TOYKU Habnio-
Aenus. EguHudga nameperus yrna B cucteme CU — paguaH, XoTa g MU3BMepeHust MOryT NPUMEHSATLCA Takke
MUnMpaguaHsl, rpagycbl UM MUHYTLI.

4 MNMpepgenbHbIe A03bI OONyYeHUs

4.1 O6wmMe NonoXeHnnA

Jlvua, Haxogswmecs BONU3M namn 1 NaMmroBbIX CUCTEM, HE AOSKHbI NoaBepraTbcs 06nyyeHuio, ypoBeHb
KOTOPOrO MPEBbLILAET HOPMbI, YCTAHOBIEHHbIE B CNeaywmx pasgenax. NpegensHble 3HaYeHus go3 obny-
YEHUs YCTAHOBIEHbI paanuyHbiMu pykoBoacTBamm ICNIRP (MexayHapogHOi KOMUCCUM Mo 3alumTe OT HEUOHU-
3UPYIOLLMX U3NYYeHWUIA), KOTopble §a3npylTcs Ha Nyudlleiln JOCTYNHON MHAOPMaLUKU OT SKCNEepPUMEHTAarbHbIX
uccnegosaHuin (CM. nepeveHb Nybnukauuin B npunoxkeHum A).

MpepenbHbie fo3bl 06nyyYeHUss NPeacTaBnsAT COGOM YCNoBUs, NPU KOTOPbIX MOYTU KaxKOblA YenoBek
MOXEeT MHOrOKpaTHO nopBepratbcsi obnyyeHuto 6e3 yuwepba ans 3goposbs. OgHAKO OHU HE NMPUMEHUMBI
K NMogsM ¢ aHOMarbHOW POTOYYBCTBUTENLHOCTLIO UITK K JIIOASIM, KOTOpble AOMOSTHUTENLHO NOoABepralTcs
BO3[EMACTBMIO BELLECTB, MOBLILIAKLWMX (POTOUYBCTBUTENBLHOCTL U Aenawlmx ux 6onee BoOCNPUMMYMBLIMU
K BpeOHOMY BO3[ENCTBUIO ONTUYECKOro U3NyYyeHusi. BpegHble ycrnoBusi BCreacTBUE ONTUYECKOrO U3NyYeHUs
OKasbIBaKOT Hanbornbluee BO3OENCTBUE Ha 300POBLE OMMCaHHBIX Bbilie TUMOB JIIOAENA, YeM Ha NI0AEN, Y KOTOpPbIX
HeT aHOMarnkHOU (POTOYYBCTBUTENBHOCTU UMK KOTOPbIE HE HAXOOATCA Nof OeACTBUEM BELLECTB, Bbi3bIBAOLLNX
NOBLILLEHHYH) YYBCTBUTESBHOCTb K M3TyYeHU0. BOCnpMumMumBOCTb Takux (pOTOUYBTCTBUTESbHBLIX JIMYHOCTEN
CUJIbHO BapbUPYETCS, U HEBO3MOXKHO YCTAHOBUTL NpeferibHyo [o3y 06nyveHus ois 3ToM YacTu HaceneHus.

MpegenbHbie fo3bl 06NyYeHUs B HACTOSLLEM CTaHAapTe NMPUMEHSITCA K UCTOYHUKAM HenpepbiBHOMO
M3NyuYeHus Npu anuTenbHOCTU Bo3gencTeus He meHee 0,01 mc u He Gonee 8 Y U UCNONBL3YITCA B KAYeCTBE
PYKOBOACTBA OIS KOHTPOMNSA O6flyYyeHus. 3TU 3HAYEHUs HEe pacCMaTpUBAaKOTCA KaK TOYHas rpaHuua mexagy
onacHbiM 1 6e30MacHbIM YPOBHSMU.

Onsa onpegeneHus npepenbHON A03bl 00TyYeHus a3 OT LUMPOKOMNOSIOCHOrO BUOAMMOIO U3JTYMEHUS U U3Jy-
yeHus1 MIK-A HeoGX0OuMMO 3HaTb CMEKTParbHYK SHEPreTUYECKYd SPKOCTb UCTOMHUKA Ly, u obLLyo sHepreTu-
UYEeCKYI0 OCBELLEHHOCTb E, M3MepeHHbIe Npu onpegeneHHOM NofoxeHuu rmas obnyvaemoro yenoseka. Takue
AeTarnbHble cnelcrpaanble AaHHble UCTOMHUKA CBeTa OObIMHO TPebBYyIoTCA, TOMBKO eCnu APKOCTb UCTOYHUKA
npeebiwaet 10* ko-m2. Mpy SPKOCTU NCTOUHUKA MEHEe STOro 3HaYEHWS npegnonaraemas npefeneHas fosa
He 6ypeT npeBbiwaThes. MpegensHbie fo3bl 06nyYeHUs npuseeHsl B 4.3.

4.2 Cneumcmueckme (pakTopbl, BIMAIOWME HA ONpeacrieHUe U NpPUMEHEHUe NpeAcnbHbIX [o3
BO3ACUCTBUA HA CETYATKY

4.2.1 AlvameTp 3pauxa

MoTOK nany4yeHus, NonagawLwmin B rnas u nornowaemolid cetyatkon (ot 380 go 1 400 Hm) nponopumo-
HarneH nnowany apaqka. M3BecTHO, 4YTO aMameTp 3padka U3MeHsieTCs OT 7 MM Mpu QueHb HU3KOI SPKOCTU
(< 0,01 ka-M™) 4O NPUBNU3UTENLHO 2 MM NPY 3HAYEHUM APKOCTU nopsiaka 10 000 ka-m™2. 3a cnaboe BUaMMOe
BO3QeincTBMe NPUHUMAETCH BO3AENCTBUE C MAKCUMAIbLHOM PKOCTLIO (ycpegHeHHOW B npegernax KpyroBoro
nons o63opa, crarmeatoLero yron B 0,011 pag) meHee 10 ko-m™. Mpu JaHHOI SPKOCTU MAMETPbI 3paqKoB
Ka)XXOOro KOHKPETHOrO YerioBeKa 3HAYUTENbHO OTNIMYAalTCS. I'IoaTomy nNpy YCTAHOBMIEHUM MNpefernbHbIX 003
oGnyyeHus guameTp 3padka NpUHUMAETCS:

— ecnn APKOCTb UCTOYHMKA LOCTATOYHO Bbicoka (> 10 ko/m” ) M Bpemsi BO3OENCTBUS uanydeHus bonee
0,25¢, 1. e. KOrpa MMEET MecTo BpefHbii (haKTop CUHEro CBETa UIM TEPMUYECKas ONACHOCTb OJ1s ceTyaTku, —
3 MM (nnowagb 7 Mm )

— €CINU APKOCTb UCTOYHUKA HU3Kas, T. €. qu)paKpaCHoe nanyJeHue ¢ MasnbiM KONTMYECTBOM UMK MPU OTCYT-
CTBMM BUOAUMOTO uany4yeHus, — 7 mm (nnowagp 38,5 mm ) HOuameTp 3pauka 7 MM NPUHUMAETCA Talcke Ans
oueHKkM hoTobMOoNorMYeckoil onNacHOCTU OT UMMYJSIbCHBbIX UCTOYHUKOB W/WNW NpU BPEMEHU BO3LENCTBUS
meHee 0,25 c;

— B ciyyasnx, Korga ucronb3yeTcs UCTOYHUK GnukHero NK-uanyyeHus ¢ BbICOKMM YPOBHEM BHELLHEro
CBeTa, AuamMeTp 3payka NPUHMMAETCA paBHbIM 3 MM U NpegernbHas [o03a MOXeT ObiTb NpuBeaeHa K 6onbmnm
3HauyeHUsiM Mpu NomoLUM KoadhchuumMeHTa, paBHOro KBaaparty OTHOLLIEHNs AUAMETPOB 3paUKOB. Mpu atom
npepenbHas [o3a MoXeT 6biTb yBenuueHa Ha koadduumenT (7/3)° = 5,5.

4.2.2 CtTArmBaeMbIi Yron NCTOYHMKA U U3MEPEHMe nona o63opa

Ons vanyyeHust B npegenax gnvH BorH ot 380 go 1 400 Hv nnowagb 06nyYeHus ceTyaTku — 3TO BaXKHbINA
ANEeMeHT OJs onpeeneHns NpegenbHbIX o3 obnydeHus ans BpeaHoro haktopa CUHEro CBeTa U TEPMUYECKON
OMacHOCTU Onst ceTyaTtku. NOCKONbKY poroBULA U XpPYCTanuK rnasa (pokycupyet uaobpaxeHne UCTOYHMKA



FOCT IEC 62471-2013

Ha ceTyaTKy, NyYlIMin MeTop, onucaHus obnyYyaemon nnowagn — cBs3aTh 3Ty NAOWAaAb CO CTAMMBAEMbIM
YITIOM BUOAMMOIO UCTOYHUKA . B pesynbtate huanyeckoro orpaHuYeHust rnasa HammeHbLnin o6bekT, naot-
paXkeHue KOTOpOro MOXeT BbiTb CCHOPMUPOBAHO HAa CeTdaTKke HEenOOBWKHOIO I1asa, OrpaHUyYeH MUHUMATTBHbLIM
3HAYEHUEM O, OAXKEe O TOYEYHOro UCTOYHUKA. B HacTosilem ctaHgapTte 3HauyeHue omi, pasHo 0,001 7 pag.
Mpwn MamepeHun U3nyYeHus OT BUOUMBIX TOYEK UCTOYHMKOB Kak MMMNYJIbCHOrO, TaKk U HenpepbIBHO BO3aeu-
CTBYIOLLErO U3JNTyYEeHUS BbICOKOA UHTEHCUBHOCTU, KOTOpPble CBA3aHbl C NpefenbHOM [030M TepMUYECKOit
onacHocTu ans cetyaTky 3a 0,25 ¢ (Bpems muratenbHoro pecnekca), B KaueCTBe U3MEpUTENbHOrO nons
o63opa cneayet ucnone3osatb yron B 0,001 7 paga.

3a Bpems 6onee yem 0,25 ¢ ObICTpble ABWKEHUSA [la3a HAYMHAKOT pasMbiBaTh U306paXKeHne UCTOYHUKA
Ha 6onbLKiA yron, onpedeneHHbId B HACTOSLEM CTaHaapTe Kak ogr. 3a Bpemsi Bodgencteus B 10 ¢ paambitoe
M306paxeHne TOYEeYHOro UCTOYHUKA 3aHMMAaET Ha ceTyaTke niollaab, SKBUBASIEHTHYHO Yriy npubnuantensHo
0,011 pap. CooTBeTCTBEHHO, 3(D(PEKTUBHBLIA CTAMMBAEMbIA YrOS Qgr, UCMOMb3YIOWMACA MNpU U3MEepeHuU
SHEepreTMYEcKon APKOCTU UCTOYHUKA M3NyYEeHUsi MPUMEHUTENBHO K TEPMUYECKON ONacHOCTU NSt CETYaTKU U
BpegHoMy hakTopy CUHEro cBeTa npu BpeMeHu Boapgencteusi B 10 ¢, npuHumaetcs paBHbim 0,011 pap,.
Mpu npopomkuTensHocTn BosaencTeus ot 0,25 po 10 ¢ a.r yBENMUMBAETCH OT omin 80 0,011 pap kak kBag-
paTHbI KOPEHb OT BPEMEHW, T. €. (et MPOMNOPLIMOHANEHO Opmin'l0,5, T. €. Oef = GminV(t/0,25). [laHHas BpeMeHHast
3aBUCMMOCTb JOJPKHA NMPUMEHSITECH C OCTOPOXHOCTLIO, TaK KaK HEAOCTATOUHO OAaHHLIX OJ151 €€ NOATBEPXKASHUS.
O6bIYHO HET HeoBXOOUMOCTU UCTIONbL30BaTh 3TY BPEMEHHYHK 3aBUCUMOCTb, TaK KaK UMCTOYHUKUA U3NTYyYeHUs
oueHuBaloTcs 06bvHO npu BpemeHu 0,25 unu 10 ¢, UTo onpepenseTcs MCxods U3 pacCMOTPEHUS KPUTEPUEB
pucka, onucaHHbIX B pasgerne 6.

HononHutensHO Ans BpegHoro ¢hakTtopa CUHero cBeTa 3a Bpemsi Bosgencteus 6onee 100 ¢ obnyyaemas
OT Masioro UCTOYHUKA NoWaab ceTyaTku 6yaeT U ganbLlue paclunpsThCs U3-3a perynsipHbIX ABUWXEHUIA rnas,
3a UCKIKYEHUEeM Cly4YaeB, Korga rna3s 3acukeupoBaH B MEQULMHCKUX LensiX, Hanpumep npu ogtanbmono-
rmyeckux onepauusx. Npu namepeHnn SHepPreTUHEcKon SAPKOCTU UCTOMHUKOB U3ITyHYEHUs1, KOTopasi CpaBHUMa
C npegenbHbLIMU Ao3aMu Ans daktopa CUHEro ceeTa, aP(EKTUBHBINA CTATMBAEMBbIA Yrof der NPUHUMAETCH
paBHeiM 0,011 pap, ans BpemeH meHbwe 100 ¢. 3a Bpems 6onee uem 10 000 ¢ o NPUHUMAETCH PaBHBIM
0,1 pag. AHanoOrM4YHO CUUTAETCH, YTO YrON def PACTeT Kak KBagpaTHbIA KOPEeHb OT BPEeMeHW B npegenax
ot 100 go 10 000 ¢, T. e. aer = 0,011-¥(#/100) (npumevanue: chopmyna npubnuautensHas). MakcumansHoe
3HaYeHne CTArMBaeMoro yrna omax = 0,1 pag Ans Bcex TUNOB OMACHOCTEW ANsl CeTyaTtku, yKasaHHbIX
B HacTosiwem ctaHgapTe. Takum obpasom, ecnu Bpemsi 6onee 10 000 ¢, aer SKBUBANEHTEH Omax.

Onsi BAAMMBIX UCTOUYHMKOB NMPU CTATMBAEMOM yrie Bonblue oy, NPeaenbHas go3a onacHOCTU Ans ceT-
YaTku He 3aBUCUT OT pa3mepa UCTOYHUKA.

CrarmBaembI yron MCTOYHUKa NpoaonroBaToin hopmbl onpeaensieTcs no cpegHeMy apudmeTU4eckoMy
MakCMMasbHOro U1 MUHUMASIBLHOTO YITIOBOrO pa3mepa UcToYHuka. K npumepy, paamep TpybuaToro MCTouHUKa
anvHoin 20 mm 1 gnameTpom 3 MM npu HabnwaeHun ¢ pacctosHusa r = 200 MM B HanpaeneHuW, nepneHgu-
KyJNSIPHOM OCM namnbl, BygeT onpenensiteCsi UCX04sa U3 cpegHero aHaveHus Z.

Z=(20+3)/2=11,5mm.

Takum o6pasom:

a=2Z/r=11,5/200 = 0,058 pag.

Mpu BbIMUCIEHWUM cpepHero apudMeTUYecKoro Nboi yrnoBon paamep 6onee ayax 4omkeH bbiTb orpa-
HUYEH 3HAYEHUEM Omax W NIOOON YITIOBOW pasMep MEHEEe G, AOIDKEH ObITh OrpaHMYeH 3HAYEHUEM Omin. TaKUM
o6pa3som, ecnu Gbl B yKa3aHHOM BbilLe NMpUMepe NHEWHbIA pa3mep 6bin 6onblie 20 MM, TO ans pacyeTta
ahbheKTMBHOIO pasmepa UCTOYHUKA UCNOSb30BAaNoch Okl 3HauYeHue 20 mm.

4.3 [103b1 ONacHOro uanyvyeHusi

4.3.1 OnacHas [o3a aKTUHUYHOTO YD-U3nyveHUn ANA KOXU U rnas

Mpegensbl ans ynbLTpacUONEeToBOrO0 M3NyyeHusl, nonagaroLliero Ha HesalUULEeHHbIe KOXY WU rnas,
NPUMEHSAIOTCA B Clydae obnyyeHus B TeueHue noboro 8-yacosoro nepuoga. BosgeincTeus npogonxkurenb-
HOCTbIO Bonee 8 4 MoryT He paccmatpuBaTthes. lNpegensHoe 3HauveHne ans aeKTUBHON SHEPreTUYeCcKon
aKkcnoauummn coctaensiet 30 Ix-m2

Ona 3awmTsl OT BpegHOro BO3AENCTBUSA HA fa3a Uy KOXy yNeTpachuoneToBoro UsnyyYeHust OT LUMPOKONO-
JIOCHOrO UCTOYHUKA 3hheKTUBHAA MHTErpasnbHas CrneKkTpasibHas SHepreTudeckas OCBEWEHHOCTb £y He A0mKHa
npeBbILaTh YPOBEHb, ONpenesieHHbIN Kak:

Es-t=%ZEx(x,t)-SUV(X)'At-AX330 oxem?, (4.1)

200 ¢
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raoe EX(X,t) - cnekTpanbHasa aHepreTnyeckas OCBELW,EHHOCTb, BT M2 HM"L;
SuvM - cnekTpasnbHasa BecoBas (YHKUWUSA akKTMHUYHON yNbTpadnoneToBoin oNnacHoCTY;
OX - wupuHa nonocobl, HM;
t - BpeMs BO3A4eNcTBus, C.
CnekTpasibHas BecoBas PYHKUMA akrMHUYHOW yNbTpadmMoneToBoi onacHoct Sjv(”) nokasaHa B rpadu-
yeckol cpopMe Ha pucyHke 4.1. Tak Kak gmanasoH 3Ha4YeHUn yHKUUN Suv(>) 3aHUMaeT HECKO/IbKO NOPSAKOB,
OH MokasaH B florapudmmuyeckoMm Macwrtabe. B fononHeHne K pucyHky B Tabnuue 4.1 ykaszaHbl 3HaYeHuss Syv(")-

s A smuRr-os

O Tm™

PucyHok 4.1 - CnekTpanbHasi BecoBasi DyHKLMS aKTUHUYHON ynbTpaduoneToBoli onacHoctn Suv(X)

Ta6nunya 4.1-CnekTpanbHas BecoBas (PYHKLUS aKTUHWYHON yNbTpadMoneToBoil onacHoCTH

DyHKUNA DyHKUNA
Anvra Bonkel )X Hw Y®-0naCcHOCTU suv(x) AnuHa BO/HbI X HW Y®-0nacHOCTU suv(x)

200 0,030 303* 0,120
205 0,051 305 0,060
210 0,075 308 0,026
215 0,095 310 0,015
220 0,120 313* 0,006
225 0,150 315 0,003
230 0,190 316 0,002 4
235 0,240 317 0,002 0
240 0,300 318 0,001 6
245 0,360 319 0,001 2
250 0,430 320 0,001 0
254* 0,500 322 0,000 67
255 0,520 323 0,000 54
260 0,650 325 0,000 50
265 0,810 328 0,000 44
270 1,000 330 0,000 41
275 0,960 333* 0,000 37
280* 0,880 335 0,000 34
285 0,770 340 0,000 28
290 0,640 345 0,000 24
295 0,540 350 0,000 20
297* 0,460 355 0,000 16
300 0,300 360 0,000 13
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1) dyHkuunA DyHKUMA
[rvHa BonHbl Y A, HM yb-onacHocTi Suv(h) [OnvHa BOSHbI A, HM Yd-onacHocT Syv(A)
365 * 0,000 11 385 0,000 053
370 0,000 093 390 0,000 044
375 0,000 077 395 0,000 036
380 0,000 064 400 0,000 030

") BuiGpaHHble 4MMHbI BOMH SIBASIOTCS PENpe3eHTaTUBHLIMA: ApYre 3HAaYeHUsi MOrYT GbiTh PaccHUTaHbI norapud-
MWYECKOW UHTepronsiLMei Ha MPOMEXKYTOMHbIX ANTMHAX BOSTH.
* [TMHUM N3NyYeHUs B CeKTpe PTYTHOro paspsga.

Honyctumoe Bpemsi BO3AEUCTBUSA YNbLTPAPUONETOBOr0 U3NyYeHUs fnax, C, NMONagarollero Ha Hesalm-
LUEHHbIE KOXY UK rnas, paccuutbiBaeTcs no dopmyne

tox =30/ E,, (4.2)

max

rae fnax — AONYCTUMOE BPEMS BO3AEUCTBUS, C;
E, — acbdektuBHas ynbTpadruoneToBas SHepreTuyeckas oCBeLLeHHOCTb, BT-m2

4.3.2 OnacHasa ans rna3s gosa 6nvxHero ynbTpadmMoneToBoro NanyyeHus

B cnektpanbHoi obnactu ot 315 0o 400 Hm (YP-A) obias sHepreTuyeckas dKCno3vumst Ans rnas
He [loMmxHa npesbiwatk 10 000 Ix-M? npu Bpemenmn BoapeiicTeus MeHee 1 000 c. Mpu BpemeHu Bo3aeil-
cteus 6onee 1 000 ¢ (npumepHO 16 MUH) BHEpreTUYecKasi OCBELEHHOCTb Eyya ANS HE3aWMLLEHHOTO rnasa
He JomKkHa npesbiwatk 10 Br-m?.

310 MOXeT ObITb BLIPAXKEHO CNeayLWmum obpasom:

400
Eya-t=Y Y E (At)-At-AL <10 000 DM (¢ < 10 000 c); (4.3a)
315 ¢
E,.. <10 BT-m? (210 000 c), (4.3b)
roe E,(Af) — cnexTpanbHas sHepreTuyeckas OCBELeHHOCTb, BT-m2nm™;
AL — LUMPUHA NOSIOCHI, HM;
t — OJIUTENBbHOCTb BO3AeNCTBUA, C.

Honyctumoe BpemMsa BO3AENCTBUA YNbTPaUONETOBOro U3yYyeHus, nonagarwllero Ha HesalWwMLLeHHbIe
rnasa, 3a spems meHee yem 1 000 ¢ paccuuTbiBaeTCa cnegyowmmM obpasom:
10 000
tmax S c
E,

uva

(4.4)

MpumevyaHune — [ns BosgeicTeyowero Ha rnasa uanyyeHus Y®-A-obnactn ICNIRP B 1989 rogy wameHuna
yKasaHHbIe BbilLe NPeAeNIbHLIe SHAYeHNS, PACLIMPHUB BPEMS!, B TE4EHVe KOTOPOro MOoXeT ObITh Nony4yeHa sHepreTude-
ckast akcrioanumsi B 10 000 kM2, ¢ 1 000 go 10 000 ¢ (2,6 w) v gna 1 BT m?Z = ¢ 10 000 8o 30 000 ¢ (8 w).

4.3.3 OnacHasa AnsA ceTyaTkv [03a U3NYYEHUA CUHEro cBeTa

Ons 3awmTbl ceTyaTku OT (POTOXMMUYECKOTO NOBPEXAEHUS, BbI3BAHHOIO OJIUTENIbHBIM BO3OENCTBUEM
CMHEro CBeTa, MHTerpanbHas CnekTparibHas SHepreTuyeckas SpKoCTb, B3BELUEHHas ¢ (hyHKUMERn onacHoCTU
cuHero ceeta B()L), T. e. B3BelUeHHAas JHepreTuieckas spkocTb Lg, He OOIDKHA NMPeBbIATh YPOBEHb, Onpe-
[JEeneHHbI Kak:

L -t= %ZH(x,t)-B(X)- At-AL <10° kmZcep™ (t< 10% ¢); (4.5a)
300 ¢
L, = %Lx B(A)- AL <100 Br-mZep™ (¢> 10° ¢), (4.5b)

300
rae Ly(\f) — cnekTpanbHas aHepreTMueckas SpkocTb, BT-m2um-cp™;
B(A) - cnekTpanbHasi BecoBas (pyHKLMUS ONACHOCTU CUHETO CBETa;
AL — LWMPUHA NONoChl, HM;
t — Bpemsi BO34eNCTBuUS, C.
CnekTpanbHas BecoBasi (byHKUUSI OnNacHOCTUM cuHero ceseta B(L) nokaszaHa B rpacpuueckoin copme
Ha pUCYHKe 4.2 BMECTe CO CMeKTparbHON BECOBON (DyHKLMEN TePMUYECKON ONacHOCTU ans cetyatku R(L).
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Tak Kak Anana3oH 3HAYEHU 3TUX PYHKLMIA 3aHMMAeT HECKO/IbKO MOPSAKOB, 3HAUYEHMS MO OCU OpAMHAT, Kak
M Ha pucyHke 4.1, npeAcTaBneHbl B lorapudMmMyeckoMm maclitabe. B gononHeHne K pucyHky B Tabnuue 4.2
yKasaHbl 3HaueHus yHkymii B(X) n R(X).

[/MHa BOMTHbI,HM

PucyHok 4.2 - CnekTpa/ibHble BecoBble yHKUuMM onacHocTn ans cetyatkn B(X) n R(X)

Ta6nuua 4.2 - CnektpanbHble BECOBble (DYHKUMM ANS OLEHKN OMACHOCTY A/S CeTYaTku OT LUMPOKOMOSOCHbIX
ONTUYECKNX UCTOUHUNKOB

[L/IMHA BOJHbI X, HM ®yHKLMS onacHoCTU cuHero ceeTa B(X)  ®yHkums oxoroBoid onacHocTn R(X)

300 0,01

305 0,01

310 0,01

315 0,01

320 0,01

325 0,01

330 0,01

335 0,01

340 0,01

345 0,01

350 0,01

355 0,01

360 0,01

365 0,01

370 0,01

375 0,01

380 0,01 0,1
385 0,013 0,13
390 0,025 0,25
395 0,05 0,5
400 0,10 1,0
405 0,20 2,0
410 0,40 4,0
415 0,80 8,0
420 0,90 9,0
425 0,95 9,5

10
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[nvHa BOMHbI A, HM ®dyHKUMA onacHOCTM cuHero ceeTa B(A) DyHKUMA oxorosoi onacHocTu R(A)
430 0,98 9,8
435 1,00 10,0
445 0,97 9,7
455 0,90 9,0
460 0,80 8,0
465 0,70 7,0
470 0,62 6,2
475 0,55 55
480 0,45 45
485 0,40 4,0
495 0,16 1,6
500 — 600 1 Ql450-1/50] 1,0
600 — 700 0,001 1,0
700 — 1 050 1 Q700-2/500]
1050-1150 0.2
1150 -1 200 0,2-100FXTT50%)
1200-1400 0,02

Ons B3BELWEHHON SHEpPreTUYEeCcKon SPKOCTU Lg MCTOYHUKA U3nyYeHusi, npesbiwatowen 100 BT-M'Z-cp'1,

MaKCUMaJsIbHO JONYyCTUMOE BPEMS BO3AEUCTBUSA f,y, C, PACCUMTLIBAETCA NO (hopmyne
10° 4
tay =~ (tS10°0), (4.6)
rae fnax — AONYCTUMOE BPEMS BO3AEUCTBUS, C;
Lg — B3BelleHHas SHepreTuyeckas APKOCTb CUHErO CBETA.

MpumevyaHus

1 CI'IeKTpaJ'IbHaﬂ 9HepreTudeckas ApKOCTb OOJDKHa ObITb ycpeaHeHa B npegenax npaBUNbHOrNO KPyroBoro KOHyca
nons o63opa aerr, ONMCAHHOMO B 4.2.2.

2B cnyvae, Korga UCTOYHMUK COCTOUT U3 HECKOJIbKMX 3/1eMeHTOB, He COeaUHeHHbIX BMecTe, 3TOT KpI/ITepI/IVI npumMme-

HAETCA K KaXXOOMy 3JIeMEeHTY. Taikke OH NpUMeHAeTCA K UCTOYHMKY B LIeNnioM, ecnin ncnonb3yetcd cpegHee 3HadeHue
n3anyvyeHus ot Bcero MCToMHUKa.

4.3.4 OnacHasa AnA ceTyaTkv [03a U3NYYEHUA CUMHEro CBeTa OT Manoro MCTOYHMKA

Ecnu crsirMBaemMbiin yron UCTOYHMKa cBeTa MeHbwe 4Yem 0,011 pag, npegensbl, ykasaHHble B 4.3.3,
npuBenyT K 6onee NpocToMy ypaBHEHUIO, 6a3upyloLEMYCH Ha CNEKTPanbHOW SHEPreTUYECKON OCBELLEH-
HOCTM, @ He Ha CneKTpasibHON 3HepreTUuYeckoin apkocTu. MNMpumeHsaa dopmyny 5.4, MOXHO paccuuTaTtb, YTO
cooTHoweHue mexagy L w E pnsa ctameaemoro yrna 0,011 pap, cocrtaesnsieT npubnuantensHo 10*. Takum
obpasom, cnekTpanbHas sHepreTuyecKkas OCBELEHHOCTb E,, B3BELEHHAs CO CMEKTParnbHOW BECOBOW (hyHK-
LMen onacHoOCTU cuHero ceeta B(L) (cm. Tabnuuy 4.2), He [orpkHa NpeBbIWaTh Npeaen, onpegeneHHbIA Kak:

700

Ey-t=Y Y E,(At)-B(A)-At-AX <100 Dx-m? (¢ < 100 c); (4.7a)

300 ¢

700
E, =Y E, B(,)- AL <1 Br-m? (t> 100 c), (4.7b)
300
roe E,(\f) — cnekTpanbHas sHepreTuyeckas 0CBeLLeHHOCTb, BT-M2um™;
B(\) — cnekTpanbHas BecoBas (PyHKLUSi ONAcHOCTU CUHETO CBETa;
AL — LIMPUHA NONoChI, HM;
t — BpeMS BO3JEUCTBUS, C.

11
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Ons WCTOuHMKa, KOTOpbIA CO3[4aEeT B3BELUEHHYI 3HEPreTUYECKyld OCBELLEHHOCTb Ep, NpeBbialoLyo
0,01 BT-M?2, MakcumanbHo OONyCTUMOE BpeMSsl BO3AENCTBUSA fyax, C, PACCUUTLIBAETCA MO hopmyne

t. = @ (t< 100 c), 4.8)

roe fmex — MakcuMasnbsHoe SonycTUMOoe Bpemsi BO34encTeus, c;
Ez — B3BelLUeHHanA 3HepreTMyeckas oCBeLLeHHOCTb CUHEro CBETa.

MpumevyaHus

1 Cnegyet oTMeTUTL, YTO BPEMS BO34ENCTBUS, NPU KOTOPOM Eg CTaHOBUTCS He3aBUCUMbLIM OT BpemeHu, — 100 c,
B otnunune ot 10 000 ¢ gnsa Lg B chopmyne (4.6). MpuunHa 3TOro 3aknovaeTcs B TOM, UTO O BpeMeHU BO3OeACTBUSA
6onee 100 ¢ npuHumaeTtcs, YTO AnaMeTp obnyvyaeMoil Miolagu ceTvyaTKM yBenUUMBAETCs KaK KBagpaTHblA KOpeHb
oT BpeMeHWU. CregoBaTtenbHo, adpekTuBHaA aHepreTUMeckasi OCBELLEHHOCTL CeTvYaTKM YMeHbLLIAeTCs U Bknag B obny-
YeHue ceTvyaTKu SHepreTMYecKon SKCNo3nLMM CTAHOBUTCA HE3aBUCHUMLIM OT BPeMEeHU Npy NPOAOKUTENIbHOCTY BO3Aen-
ctBus ot 100 ¢ go 10 000 ¢ B pesynbTaTe npegnoniaraembix perynsipHbIX ABUXKeHWUA rnasa. OTa 3aBUCUMOCTbL Noka3aHa
Ha rpacuke Eg, pucyHok 5.4.

2 ns ocpransmosornyeckux npubopos 1nu gns 3acrMKCUpoBaHHOMO NPY Ornepawuy riasa, Nnpy KOTOpbIX ABWKEHUS
rnasa MMHUManbHbI, BpeMs Bo3gencTeus yBenuumsaeTtcs go 10 000 c. 3TO O3HAAET, YTO B 3TUX CIy4anX B3BELUEHHaS
aHepreTUYeckas OCBeLLeHHOCTb CMHEro cBeTa AoimkHa GbiTh He Gonee 102 Br-m2 , T. €. B 100 pa3 MeHbLUe yKkazaHHOMN
B chopmyne (4.7b).

4.3.5 TepMuyecku onacHas Orna CeTyaTkv 403a U3nyyYeHusa

Ona 3awmTbl ceTyaTku OT TEPMUYECKOrO MOBPEXOEHUN UHTErpasibHas cnekTpanibHas SHepreTudeckas
APKOCThb L,, B3BELWEHHAs CO CNEKTpanbHOM BECOBON (PyHKUMEN TEPMUYECKOA ONacHOCTU onsa cetyatku R())
(13 pucyHka 4.2 u Tabnuubl 4.2), T. €. TEPMUYECKU ONacHasn B3BELLEHHAA SHEPreTMyecKkas ApKOCTb UCTOYHUKA
M3NyJYeHus, He OOSDKHA NPEBLIWATL YPOBEHb, OnpeAeseHHbIA Kak:

1400
le= YL -R()-Ah< 20 :’00 Brw?cp” (10 Mkc S £< 10 ¢), (4.9)

0,25
380

roe L, — cnektpanbHas aHepreTuyeckas spkocTtb, Br-mZam™-cp™;
R(\.) — cnekTpanbHas BecoBasi hyHKLMS TEPMUYECKON ONacHOCTU OIS CeTYaTKK;

t — NPOAOIPKATENBHOCTL HabnwgeHust (UM NPOQOIPKUTENIBHOCTL UMIMYNBCA, €CNU Nlamna UMMyIb-
CHas), C;

AN — WIMPUHA NONOChbI, HM;

0  — CTArMBaeMblil UICTOYHUKOM Yron, pag.

MpumevyaHus

1 L, pomkHa 6bITh ycpegHeHa B npegenax npaBUibHOIO KPyroBoro koHyca nonsi o6sopa He meHee 0,001 7 pag u
He 6onee 0,1 paa, Bknoyas yron.

2 B cnyvae, korga UCTOMHUK COCTOUT U3 HECKOJIbKUX 3NIEMEHTOB, HEe COeUHEHHbLIX BMecTe, 3TOT Kputepuii npume-
HAETCH K KaXOOMy 3rieMeHTy. Takke OH NMPUMEHSIETCS K UCTOMHUKY B LI@NIOM, eClv UCTONbL3YeTCA cpegHee 3HadeHue
M3MyYeHUs1 OT NOJTHOMO UCTOYHMKA.

4.3.6 TepMuueckm onacHas Ans ceTYaTK1 [O03a U3NYYEHUA — CNabdbii BU3yanbHbIA CTUMYT

Ons nHpakpacHoi HarpeBaTenbLHON namnbl unn nbdoro nctouHuka bnmkHen UK-obnactu, y kotoporo
cnabblin BU3yanbHbIN CTUMYI HEQOCTaTOueH Ol akTUBM3aUuMM OTBETHOW peakuun, SHepreTudeckas spkocTb
Lir B obnactn UK-A (ot 780 HM go 1 400 HmM), BO3OEACTBYOLWANA Ha rna3 B TeueHue BpemeHu Gonee 10 c,
OOImKHa BbITb OrpaHUYeHa 3HauYeHUeM:

1400
Lo = 3 Ly -RO)-41 s 00
780
roe L, — cnektpanbHas aHepreTuyeckas spkocTtb, Br-mZam™-cp™;
R(\.) — cnekTpanbHas BecoBasi hyHKLMS TEPMUYECKON ONacHOCTU OIS CeTYaTKK;
AN — WIMPUHA NONOChI, HM;
t  —Bpems BO3OenCTBUS, C;
o — CTArMBaeMblil UCTOMHWUKOM YrOn, pag,.
Moa cnabbiv Bu3ayanbHLIM CTUMYSIOM B HAcTOsILLEM CTaHZapTe MOHUMAETCs CTUMYI, MaKcUMaribHas
APKOCTb KOTOpOro (ycpeaHeHHas B npepenax kpyrosoro nons o63opa B 0,011 pan) meHbiue 10 ko-m™>.
MpumevyaHus

Br-mZcp™ (t>10¢), (4.10)

1 L, porpkHa GbITh ycpegHeHa B npegenax npsMoro KpyroBoro KoHyca nonsi ob6sopa He meHee 0,011 pag u He Gonee
0,1 pag.

12
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2 Mpepen, paccunTaHHbIA No ¢opmynam (4.11a) u (4.11b), ocHoBaH Ha TOM, YTO AvamMeTp 3payka COCTaBnsieT
7 MM, ucxoas U3 cnaboil ApKOCTM UCTOYHMKA U3nydeHusi. B cnyvasx BbICOKOA sipkocTu o6LLero oceelleHUs guameTp
3payka NPUHUMAaeTcs paBHbIM 3 MM. 3TO O3HaYaeT, YTO BefIMYMHA NpeaenbHO 4oNyCTUMOA J03Ll MOXET ObiTh yBenvye-
Ha ¢ yyeToM Ko3dhuLmMeHTa, paBHOrO KBagpaTy OTHOLLEHUS AMaMeTpoB 3padvka (koadpcuumeHt — 5,5). Takum oGpasom,
npegesnbHO gonycTuMmas gosa MoxeT ObiTb yBenuueHa o 33 000/a BT-M'Z-cp'1 (cm.4.2.1).

4.3.7 OnacHasa ansa rna3 fgosa vHgpaxkpacHoro N3nyyeHmna
Ons npegoTBpalleHust TeNIOBOrO NOBPEXAEHUSI POroBULbI M BO3MOXHBIX 3aMefnieHHbIX acoekToB
Ha XpycTanuk rnasa (KatapaKkToreHes) SHepreTuyeckasi OCBELLIEHHOCTb OT BO3AENCTBYIOLLErO Ha rmasa uHoppa-
KpacHOro uanydeHusi Er B guanasoHe anvd BonH ot 780 go 3 000 HM npu BpeMeHn BO34eNCTBUS MEHbLUe
yem 1 000 ¢ He poKHA NPEeBbILATD:
3000 2
Eg = Z E, -AL<18 000-t°7° Br-m™ (t< 1 000 c). (4.11a)
780
Ons BpemeHu Bosgencteus 6onblue yem 1 000 ¢ 3TOT Npegen onpegenseTcs:
3000
Ep =Y E, AL <100 Br-M? (t> 1000 c), (4.11b)
780
roe E, — cnekTpanbHas sHepreTuyeckas OCBEeLLEHHOCTb, BT-MZum™;
A\ — LIMPUHA NOSOCHI, HM;
t —Bpems BO3OelCTBUS, C.
MpumevyaHusa
1 B xonogHoi oKpyxalwLllei cpege npegensl gns OONTOBPEMEHHOro BO3AeWACTBUSA MOryT ObiTb yBenuueHbl A0
400 BT-m? npu 0 °C n 300 Br-M? npu 10 °C, ecnu UCTOUHUKN NHDpaKpPaCHOIO U3NyYeHUs UCNOSb3YITCH Afs Harpesa.
2 BKJ'Ia,D, ot UK-C yKe BKJioYeH B 3TU npegensl gna Bcex NICTOYHUKOB CBeéTa Ha OCHOBE HUTU HakKanMBaHUA.
4.3.8 OnacHasa AnsA KOXW 4033 TePMUYECKOro BO3ACUCTBUA
3HaueHue JHepreTUUEeCKon KCNo3nLmMM aAns BUAUMON U uHdpakpacHoin obnacrei (ot 380 go 3 000 Hm)
OOJDKHO OrpaHUYMBaTLCH 3HAYEHUEM:
3000

E,-t= 3 E,(At)-At-AL <20 000-t°% [x-m? (t< 10 c), (4.12)
380 ¢t
roe E,(\f) — cnexTpanbHas sHepreTuyeckas OCBeLEeHHOCTb, BT-m2am™;
AL — LUMPUHA NOSIOCHI, HM;
t — BPEeMS BO3JEUCTBUS, C.

MpuMmeuyaHue — OTOT Npegen OCHOBaH Ha MOBPEXOEHUM KOXU U3-3a YBENUMEeHUs TemnepaTypbl TKaHel u
NPYMeHUM TOMNbKO OIS Manoi nnolyaau o6nyveHns. MpegenbHble A03bl Ans BpeMeH 6onee 10 ¢ He npuBoasTcs. CunbHast
6Gonb BO3HMKaeT NpuY TeMnepaType KOXU, HKe JOCTaTOuHOM AN ee NOBPeXaeHUsl, U YerioBek C HOPManbHOM peakLuei
6yader ucnbiTbiBaTb AuckomgopT. Bonblias nnowagb o6nyyeHUs U TENSIOBOW CTPECC He OLIeHUBAIOTCH, TaK Kak mpu
3TOM Hago aHanuavMpoBaTb TernnooGMeH Mexgy 4YeNnoBeKOM W OKpyXkalollel cpedoi, U3NYecKyld aKTUBHOCTb WU
pasnuuHble apyrve ¢akTopbl, KOTOpble He MOryT GbiTb NPUMEHEHLI B CTaHAapTe Ha 6e30MacHOCTbL NPOAYKLMA, HO OOMKHbI
6bITb OLleHEeHbl COTMacHO KPpUTEpUIio TENTOBOTO CTpecca BHeLLHel cpeabl.

5 U3mepeHue napameTpoOB namn U NaMnoBLIX CUCTEM

MamepeHue napameTpoB ONTUYECKOrO U3NyYeHUs AN pacyeta npefesibHbiX 3HaueHuid potobuonoru-
yeckor 6e30NacHOCTU ABNAETCA BaXXHOW 3aadei Ans pagMoMeTpUCToB. TUNUYHBIA CnekTp byHKUumMiA ¢doTo-
Buonornyeckoin ONacHOCTU, HanpuMep CnekTpasibHON BECOBOW (DYHKLMM aKTUHUYHOW ynbTpaduoneToBon
onacHoctn Syv(L), MeeT BbICTPOUIMEHSIIOMECSH COCTaBNSAIOWME NMPU MarnbiX U3MEHEHUSIX OJIMHbI BOJHBI.
K Tomy xe npu nepegave U3NyyeHUs NlamroBbiX UCTOYHUKOB Yepes3 CTeKNsHHble 060NoYkM UMEeeT MECTo
bbicTpoOe yBenuueHne BbIXOAHON MOLUHOCTU NPU YBENUYEHUN ONWHBI BOMHbI B 0bnactu, rge dyHkumus Syyv(L)
bbicTpo yObiBaeT. MoaTOMy HEO6XOAUMO BCECTOPOHHE OLIEHUTb NOrPELLHOCTb B3BELLEHHbIX Pe3ysibTaTos.

B TO BpemMsa Kak U3MepeHUs SHepreTUYecKor OCBELLEHHOCTU SBMAKTCH NOBCEOHEBHbLIMU, U3MEpPEHUs
SHEPreTUYECKON APKOCTU HEe TaK PerynsipHbl U OObIMHO CIOXHbI B peanusauum, 0CoO6eHHO B ClyYae OLIEHKM
hoTOBMONOrMUECKUX Yrpo3, Tak Kak npu 3TOM Heo6X0AMMO yuuTbiBaTh nosie 063opa, KOTOpoe U3MEeHSEeTCH
B 3aBUCUMOCTU OT BUAA OLIEHUBAEMOIA Yrpo3bl.

MoaToMy pgnst OTHECEHUS Pa3NUYHbIX Jlammn U JTaMNOBLIX CUCTEM K rpynne pucka HeoGxoaumMo npoBo-
OUTb BCECTOPOHHEE UCCNedoBaHWe YCNOBUIA U NpoLeayp U3MepeHUs napaMmeTpoB N3NyYeHus.

Cnepyet OTMETUThL, YTO U3MEpUTESbHbIE NPOLEAYPbl, ONUCaHHbIE B HACTOSLLEM CTaHpapTe, paspabo-
TaHbl gNns oueHKU Buodmnanyeckmx siBneHuin. B yacTHOCTU, OHM MOIYT KacaTbCs yCpegHEeHust No aneprype
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unu nonio 063opa, YTo 6biN0 Bbl HEYMEeCTHBIM Ans obLWUX paguoMeTpuYeckux uamepeHunin. OgHaKko OnacHOCTU
MOryT ObITb NpeyBenuuYeHbl, eCnu CpaBHUBATb HEeyCpeOHEHHbIe pe3ynbTaTbl U3MEPEHUn ¢ COOTBETCTBYHO-
WMMU NpefernbHbIMU 3HaYeHUAMU.

B kOHUe HacTosLWero pasgena npeacTaBneHbl CyMMapHbie AaHHble B rpachuyeckoin u TabnuyHom chopmax
ONs Nydwero CpaBHEHUs1 pasnuyHbIX NpegenbHbIX fo3, onpeaeneHHbIX B 4.3, BKyas BnvsiHue nonsi obaopa.
Ha pucyHke 5.4 v B Tabnuue 5.4 npeacraBneHbl CyMMapHbIe JaHHbIe, OTpaKaLmMe MakCUMaribHbIe 3HAYeHUs
BHEpreTUMECKON OCBELLEHHOCTU, OCHOBaAHHbLIE HA 3HAuYEHUSX NpefenbHbIX 003 Kak (OYHKUMIA OT BpeMeHu
Bo3geicTBus. Ha pucyHke 5.5 n B Tabnuue 5.5 npegcraBneHbl CyMMapHbie gaHHbIe, OTpaXKalLwme MaKkeu-
MalibHblE 3HAYEHUs1 SHEPreTUYECKON APKOCTU, OCHOBAHHbIE HA 3HAYEHUsIX NMpegenbHbIX 403 (ons ceTyaTku)
KaK (DYHKLUIA OT BpEMEHU BO3AEeNCTBUS.

MpumeyvyaHune — B pasgene 1 BepxHWiA Npegen auanasoHa ANWH BOMH AN OUEHKM oboro B1Mga ornacHocTu
orpaHuyeH anvHoi BorHbl 3 000 HM. YacTo CNoXHO NPOBECTU U3MEPEHUs CNEKTparbHOW AHepPreTM4eckon OCBELLEHHOCTU
WIN 3HepPreTUYeckol APKOCTU C UCNONbL30BaHMEeM MoHoxpoMartopa B UK-guanasoHe, ocobeHHo B ananasoHe ot 2 500 go
3 000 HM, n3-3a HegoOCTaTOMHOW YYBCTBUTENIBHOCTU U TPYQHOCTM NOSyYeHUs KannbpoBaHHLIX UCTOMHUKOB U3ITyYeHWs.
Tem He meHee ans 4nvH BosH cBobiwe 1 400 HM BecoBas hyHKUMS He onpegenieHa. Takum o6pa3som, LLIMPOKONOSIOCHbIE
u3MepeHus B auanasoHe oT 1 400 go 3 000 HM NoaxoaaT Ana oueHKU UHPaKPaCHOW ONACHOCTU ANS a3 U KOXK.

5.1 YcnoBusa namepeHmin

YcnoBusi usmepeHuin SorvkHbl ObiTb NpUBEAeHbl Kak YacTb OLEHKU NpedernbHbIX 403 obnyyeHus U Knaccu-
chukauum pucka.

5.1.1 Omxur namn (BblgepxKa)

Ons ycTaHOBNEHUs1 CTabunbHBLIX BbIXOOHBIX XapakTepUCTUMK B MpoLecce uaMepeHus u obecneyeHus
BOCMPOU3BOSUMOCTU Pe3ynbTaToOB Jlamnbl AOMMKHbI ObITh Bbigep)kaHbl B TE4YEHUe onpeneneHHoro nepvoga
BpeMeHW. B nepBoHa4anbHbIA nepuog paboThbl BLIXOOHbIE XapakTepUCTUKK flaMn SyoyT M3MEHSITbCS, Tak Kak
KOMIMOHEHTbI NPUXOAAT K NOYTU PAaBHOBECHOMY COCTOSIHMIO. ECnn namepenus 6yayT BbINONMHEHbl HA HEBbIGEP-
YKAHHOW NnamMne, U3MEeHeHUs1 B NPoLIecce U3MEPEHUn U Mexay OTAENbHbIMU U3MEPEHUSIMU MOTYT OKa3aTbCs
3HauMTENbHbIMKU. TaK KaK BbIXOOHBIE XapakTepucTUKM namn 06bIMHO yXyaLalTes B NpoLecce cpoka Cryxobl,
nepuop, BeIGEPKKU AOIMKEH BbITb KOPOTKUM ONsi HAGEXHOW OLIEHKU ONacHOCTM.

Bblgepkka namn gormkHa NpoBOAUTLCS, KaK YKa3aHo B COOTBETCTBYOLWEM cTtaHgapTte IEC Ha namny.

Mn pnMmedaHne — npO,D,OJ'I)KVITeJ'IbHOCTb BblAEPXKU pa3paaHbIX naMn, T. €. NIOMUHEeCLIEHTHLIX U ra3opa3spsagHbix,
BbICOKOA MHTEHCUBHOCTU 0BbLIMHO cocTaBnset 100 Y, Ang namn HakanmMBaHuA 3Ta NPOAOIKUTENbHOCTL COCTaBNAET 1%
OT HOMUHaNBLHOIO CPOKa Gl'ly)KﬁbI. O,D,HaKO 9TU NPOAOIDKMTENBHOCTU MOIMNYT pa3nnyarbca ANnA cneunanbHbIX namMn, HanpuMmep
namn gns consipues.

5.1.2 Oxpyxarowan cpeaa Npyu UCNbITaHUN

ToOuHblE M3MEPEHUS XapaKTEPUCTUK UCTOYHUKOB CBeTa TPEebyIoT KOHTPONSA napameTpoB OKpYXaloLen
cpefbl. DakTopbl OKPY>KAOLLE Cpeabl BNUSIOT Ha paboTy UCTOMHUKOB CBETa U M3MEepUTENLHOro obopypo-
BaHua. Kpome Toro, obpasoBaHue o03oHa B 06nactu U3MepeHuid MOXET CHU3UTbL TOYHOCTb U3MEPEHU U
npepcraenseTr onacHocTb. Ocobble yCnoBusi UCNbITAHWIA yKasaHbl B COOTBETCTBYHOWMX cTaHgaptax IEC
Ha namnbl UK, NPU OTCYTCTBUMN TakUX CTaHAAPTOB, B COOTBETCTBYIOLLMX FOCYAAPCTBEHHbIX CTaHAapTax unm
pekoMeHOaumsAX M3roToBUTENEN.

TemnepaTypa OKpyXalolen cpefbl OKasbiBaeT CYLLECTBEHHOE BIIUSIHUE Ha BbIXOOHbIE XapakTepUCTUKU
HEKOTOPbIX MCTOMHUKOB CBETA, Hanpumep JIIOMUHECLEHTHBIX flamn. TemnepaTtypa OKpyXalowWwen cpeqbl, npu
KOTOPOW NPOBOASTCA UCNbITAHUSA, AOIDKHA ObITh YCTAaHOBSIEHa B COOTBETCTBUM CO cTaHaapTom |IEC Ha cooT-
BETCTBYIOLLMIA TUN Namn.

XapakTepucTMKU HEKOTOPbIX MCTOYHUKOB CBETA TaKKe CYLLECTBEHHO 3aBUCAT OT CKBO3HSAKOB. [BuxeHue
BO3AyXa Mo NOBEPXHOCTU UCTILITYEMOW JlaMribl, 38 UCKIMIOYEHUEM €CTECTBEHHOIO KOHBEKLIMOHHOTO ABWKEHUSA
npu pabote camoil namnbl, AOJDKHO ObiTb MakCUMasbHO YMEHbLUEHO C yyYeToM hakTopos Ge3onacHOCTU
(oBpa3soBanue o3oHa). Ecnu ucneityemasn cuctema obecneunsaet 6/10KMPOBKY, COEPXKUBAIOLLYIO LIMPKYSALMIO
BO3[yXa, M3MEPEHUS NPOBOAATCS NPU LIMPKYNALUK.

5.1.3 NocTopoHHEe nanyueHune

HomkHa ObiTb NPOBeAeHa TWwaTenbHas NPoBepKa Toro, YTo NOBOYHbIE UCTOYHUKU U3NTYUYEHNUS1 U OTPaXKEHUS
He BHOCSIT CYLLEeCTBEHHbIE U3MEHEHUs1 B pe3ynbTaTbl UaMepeHuin. [ns ymeHblieHUsi NOB6OYHOro UanyyeHus
4YacTo UCMOSb3YKTCH 3KpaHbl. Cnegyetr OTMeTUTb, YTO BU3yalibHO TEMHbIE MOBEPXHOCTU MOMYT OTpaXaTb
yneTpacpuoneToBoe U UHMpaKpacHoe uanyyeHus. Kpome toro, npu UH(ppakpacHbIX U3MEPEHUSX OOSMKHO
YUUTLIBATHCS MANMYyYEHUe OT HarpeTbIX SKPaHOB BCneacTsue 60nbLIOro BXOGHOO yria, CTAMBAeMOro 3KpaHoM.
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5.1.4 PaboTta namnbl

Pa6oTa UCMbITyEMOW NaMnbl pernaMmeHTUpyeTcs COOTBETCTBYIOWMM cTaHgapToMm IEC Ha namny. Ecnw
CTaHAapT Ha AaHHbI/A TMN faMn OTCYTCTBYET, TO AO/KHbI UCMO/Ib30BATLCS PEKOMEHAALMUN U3rOTOBUTESNIS.

5.1.5 Pa6oTta namnoBoii cuctembl

NCTOUYHMK NUTaHUS ANs paboTbl C WUCMbITYeMOl NamMnoii JO/MKEH MMETb XapakTepuUCTUKU, yKasaHHble
B cooTBeTCTBylOWEeM cTaHgapTe IEC. Ecnu He cyllecTByeT cTaHapTa Ha Myckoperynvpywowuii annapat
(MCTOYHMK NUTaHWKS), TO AOSIKHbI UCNOJIb30BaTbCSH PEKOMEHAaL MU N3roTOBUTESS 1aMMOBOI CUCTEMBI.

5.2 MeTtog nsmepeHuns

5.2.1 V3mepeHne aHepreTuyeckoin ocBeLLeHHOCTH

OTa MeToAMKa MPUMEHSETCH Kak K LUMPOKOMOJIOCHOMY, TakK M K CnekTpasibHOMY U3MEPEHW0 3HepreTu-
YecKoW ocBelLeHHOCTU. MaeasnbHblli NpU6op A8 U3MEepeHUs COAEepPXUT MOCKUA KPYI/bli AeTekTop Awna-
meTpom D, obecneumBaoLmii JOCTATOYHOE OTHOLUEHNE «CUTHAJT - LUYM», KOTOPbINA:

- NpUHUMaeT u3nyyeHue B npepfesax npaBUNbLHOIO KPYroBOro KOHyca C OCEBO NMHWEN, neprneHaunky-
NSIPHON MOBEPXHOCTM AETEKTOPA;

- MMeeT Yr/N0BYl0 NPOCTPAHCTBEHHYI0 YYBCTBUTEILHOCTb, U3MEHSIIOLLYIOCS KaK KOCMHYC yriia oT HopMasu
K NOBEPXHOCTU AeTeKTopa,;

- UMeeT MOCTOSHHYI0 CMeKTpasbHY YyBCTBUTENLHOCTbL B Npejesax onpenesieHHoro gnanasoHa A/vH
BOMH oT O %-

B HacTosilem cTaHgapTe MWHMManbHas BXOAHas aneptypa AO/DKHa ObiTb 7 MM, a MakcuMasibHas -
50 mm. Mnockaa kpyrnas aneptypa gvameTpom 25 MM - oblwas Ans masblx MHTerpupylowmx chep, peko-
MEH[0BaHHbIX Bbllle B kKayecTBe BXOAHbIX A5 MOHOXpomaTopa. AnepTypa guaMeTpoMm 25 MM pekoMeHay-
eTcsa 419 NCTOYHWKOB C OAHOPOAHOW NPOCTPAHCTBEHHON AnarpamMoli ONTUYEeCKOro nsnyyeHus. Ans mMcTou-
HVKOB, KOTOpble He o6ecneynBaldT OAHOPOAHYIO NPOCTPAHCTBEHHYIO 3HEPreTUYEeCKY OCBELLEHHOCTb, T. €.
Taknx Kak pedIeKTOpHbIE Namnbl C Y3KMM MyYKOM Jlyyeld, MMKOBOE 3HAYEHMEe SHEepPreTUUeCcKo OCBELLEHHOCTM
(MHTEHCUBHOCTb) MOXET ObITb CYLLECTBEHHO Bbille, YEM TO, KOTOPOE noslyvyaeTcs Npu M3mMepeHun ¢ UCnosb-
30BaHMEM He3anojIHEHHON anepTypbl AvaMeTpom 25 MM. B Takux criydasx aneptypa AeTekTopa [AOJ/HKHa
6bITb OrpaHnyeHa 4o 7 MM.

Ha pucyHke 5.1 cxemaTumyeckn nokaszaHa OCHOBHasi KOHUENUUS M3MepeHus SHepreTMyeckoin OCBELLEHHOCTH
WN cneKTpasibHOW SHEepreTMyeckon 0CBELLEHHOCTH, BK/IOYast, eCNM HEOBXO0AMMO, anepTypy A/ OrpaHuYeHus
nonsa o63opa 4O MNOMOBUHBLI yrna A, nNpy HEKOTOPOM PacCTOSHMM OT AaTuuka, 60/blieM, 4Yem guameTtp
JeTekTopa.

PucyHok 5.1 - Cxema usamepeHuns aHepreTuyeckoli 0CBeL,EHHOCTH
Vi3MepeHnst A0/MKHbI GbiTb BbIMOSTHEHLI MPU MOSIOXKEHUN Ny4YKa Jlyyeil, o6ecneyunBalolLeM MaKCUMa/lbHbIE

nokasaHusi. 3ameputenbHblli NpubOp A0/MKEH ObiTb OTKA/IMOGPOBAH B abCO/OTHLIX 3HAYEHUSIX MOLLHOCTM
nagaoLiero n3siydyeHus Ha eauHuLy obayyaemoli naowaau.
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MpumevyaHus

1 Ucxoas us npakTMvecknx coobpakeHuil, U3MeHeHne BXOAHOW anepTypbl TpebyeT npoBedeHWst 3HAYUTESLHOWN
OONoNHUTENLHON paboThl NO NOBTOPHOW KanubpoBke pagvomeTpa wnu cnekTpopaguometpa. Ecnv uaBectHa 3aBucu-
MOCTb 3HEpreTU4eckoi OCBELLEHHOCTM OT PaCCTOSHWSA, OQHUM U3 METOAOB OOCTWKEHUS MUHUMAaNbHO Heobxogumoii
anepTypbl SABMSETCA NepemelleHne getekTtopa OT (Npy UCMONbL30BaHUM AMameTpa 25 MM) UCTOUHMKA Ha u3MepuTerbHoe
paccTosiHue, paBHOLIEHHOE PacCTOsIHUIO, MPU KOTOPOM KOHYC (aneptypoit 7 MM) Ha pacctosiHum 200 MM Byaet 3anonHsATbL
anepTypy B 25 MM, T. €. Ha paccTosiHue, NpuMepHo B 3,5 pasa npesbilLaollee CTaHOAPTHOE pacYeTHOEe paccTosiHUe.

2 N3mepeHHas 3HepreTuyeckas OCBELLEeHHOCTL He JOMKHA YCPeaHATLCA MO anepType, MeHbLUen, YeM yka3aHo, Tak
KaK 9TO MOXeT MPUBECTU K 3aBblLLIEHUIO ONacHOCTU. MUHUManbHLIA pa3mep ycpeaHsoLweh anepTypbl 3aBUCUT OT (PUsmo-
JIorMyeckMx U noBegeH4Yeckux bakTopoB, KOTOPLIE UMEKT MEeCTO MNpU YCpeaHeHUU nagarollero uanyvyeHus Ha onpege-
JIEHHYI0 NOBEPXHOCTb.

3 Mo HekOTOPLIM NpUYMHaM, BKYasa GU3MONOrUIO rnasa, BCe nNpeaenbHble A03bl Ans yNLTpachuoneToBOro U3ny-
YeHusi, paccMoTpeHHble B 4.3.1 1 4.3.2, NpUMEHSIIOTCA K UCTOYHMKaM, CTArMBaloLmMM yron meHee yem 80° (1,4 pag), T. e.
K UCTO4HUKaM B npegenax 40° ot Hopmanu k obnyyaemoit noBepxHocTU. Takum oGpasom, usnyyeHue OT UCTOUHUKA,
cTArMBaroLLero 6onbLuniA yron, Heob6xogMMo U3MepsATh TONBKO B Npeaenax yrna B 80°.

MamepeHre sHepreTM4eckoin OCBELLIEHHOCTU NPUMEHSIETCA K CreaylolmM BU4amM OnacHOCTEN, ONUCAHHBIM
B4.3:

— ot 315 go 400 HM — onacHas aAns rnas go3a UanyyYeHus Eyya;

— onacHas go3a MHGPaKpPacHOro UanyyeHus Eg;

— onacHas Ans KOXu go3a TepMUYECKOro Bo3aencTeus Ey.

MamepeHne cnekTpanbHON SHEepreTUYEeCKon OCBELLLEHHOCTU NMPUMEHSIeTCS K credylolmMM Bugam onac-
HOCTeWN, TaKkke ONnUcaHHbIM B 4.3;

— oT1 200 go 400 HM — onacHast gns rna3s U KOXu gosa uanyJyeHus Eg;

— onacHas onsi CetyaTku go3a UanydeHus CUHero cBeta OT MaJioro UCTOYHUKa Eg.

5.2.2 NamepeHne IHepreTMUYeCKon APKOCTH

5.2.2.1 CranpapTtHbIn meToq

OTa METOAUKa NPUMEHSETCH KaK K LUMPOKOMONOCHOMY, TaK U K CMEKTPalibHOMY M3MEPEHUIO SHepreTu-
UECKON APKOCTU. N3mMepeHue aHepreTuYeckoil ApKOCTU NPOBOAUTCH TaKO ONTUYECKON CUCTEMOI, KOTopas
(cm. pucyHok 5.2):

— co3paeT u3obpakeHne UCTOYHMKA U3JTYYEHUS Ha OEeTEKTope;

— MMEET Kpyrnyio nonesylo guadparMmy s yCTaHOBKU 3a0aHHOMoO YrioBoro chaktopa g yecpegHeHus
nons o63opa aex;

— UMEEeT KPYIIbIA BXOQHOW 3pauqok (anepTypHylo auadparMy), KOTOpblid ASHCTBYET KaK ycpegHsioLas
aneptypa npu U3MepeHun SHePreTUYECKon OCBELLIEHHOCTU U COOTBETCTBYET TpebOBaHUSAM, YCTAHOBEHHbIM
B 5.2.1. [Ins manbIxX yrnoBs B3aMMOCBA3b MEXAY AMaMeTPOM AeTekTopa U (POKYCHbIM paccTosiHuem (hopmu-
poBatens uaobpaxeHus byget cnegywowein: d = agrH.

Kak u npu usmepeHusix 3HepreTUMEeCKoOn OCBELUEHHOCTU, MUHUMASIbHLIA AMaMeTp anepTypHOU Oua-
thparmbl D, Kak nokasaHO Ha pUCYHKe 5.2, COOTBETCTBYET AUaMETpy 3pavka 7 MM Ans UMNYSbCHbIX UCTOM-
HUKOB U NPUHUMAETCA Kak Buoduanyeckas ycpegHsowan aneprypa Ans HenpepbiBHO paboTaloLmx UCToY-
HUKOB, rae 3payok MOXeT ObiTb MeHbLUE, HO ABUXEHUSA a3 U rofiosbl OMNYCKAKOT Takoe ycpegHeHue. Kak u
NpyU U3MEPEHUSIX SHEPreTUYECKONW OCBELLEHHOCTU, anepTypHas avadparMa MoXeT npesbiwarb 7 MM, ecnu
npocbusb NagaroLlero nany4yeHuss OCTaToOuHO PaBHOMEPHbIA.

MameputenbHbiid npubop fomkeH GbiTe 0TKaNMOpoBaH B abCOMIOTHLIX 3HAYEHUAX MOLLHOCTU NagatoLero
M3nyYeHus Ha eguHULy obnyyaemoi nnowagyM U Ha eguHULY TENEeCHOro yrna npuemMa, yCpeaHeHHOro no nosio
o63opa usmeputensHoro npubopa.

MpumevyaHne — M3aMepsiemas aHepreTudeckas SPKOCTb He OOSKHa YCpegHsTbes NMo noso obsopa MeHblue,
YeM yKa3aHO, TaK KaK 3TO MOXeT NpuBeCTu K 3aBbllUeHUI0 ONaCHOCTWU. Pasmep ycpeaHAaeMoro nons 0630pa CBsi3aH
CO CTeneHbi0 ABMKeHUuda rna3s, kKoTopoe pacnpegendeT MOLUHOCTbL U3nyvyeHUsa MCTOYHUKA Ha fonbLluei nnowagn ceTyaTku.
Pasmep ycpegHsieMoro nonsi 063opa oer He 3aBUCUT OT pa3Mepa UCTOMHUKA o. [N NCTOMHUKOB, Y KOTOPLIX CTSAIMBaeMblii
yron o MeHblLLe, YeM ykazaHHoe none 063opa oer, YcpegHeHHOe 3HaveHue aHepreTuyeckoi spkoctu 6yaeT MeHbLUe, Yem
,ﬂeﬁCTBMTeanaﬂ JHepreTuvyeckas ApKOCTb UCTOYHMKA. O,D,HaKO 310 Gronoruvyeckn 3¢)¢)eKTV|BHoe 3HaveHune nogxogut
ana cpaBHeHWA C npegenbHO A0NYCTUMbIM.

M3mepeHue cnekTpanbHOW 3HEPreTUYECKOU APKOCTU MPUMEHSETCA K CnegylolmuM BUgamM OnacHOCTEN,
onucaHHbIv B 4.3:

— onacHas Ang ceTyaTku 4o3a U3fyvyeHus CUHEro ceeta Lg;

— TEPMUYECKU OnacHas ansa cetyaTku go3a usnyyeHus Lg;

— TEPMUYECKUN OnacHas Oons ceTyaTku fo3sa uanydeHusi — cnabbiil BU3yanbHbiil CTUMYDN L.
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PucyHok 5.2 - MpumMep hopMupoBatesns n3obpaxeHns Ans M3MepeHnuii sHepreTMueckoin SpkocTu

5.2.2.2 AnbTepHaTUBHbLIN MeTop,

Mi3mepeHne 3aHepreTuyeckol ApKOCTUM MOXeT ObiTb MpPeAcTaBfIEHO Kak U3MepeHue 3HepreTuveckom
OCBELLEHHOCTU C TOYHO OMNpejefieHHbIM NnofeM 0630pa, Npu 3TOM M3MEPEHHOE 3HAYeHWEe IHEepPreTU4ecKoW
OCBELLEHHOCTUN AENNTCA Ha M3MepUTeNbHOE nosie 0630pa ANs NoyYeHUss 3HAUYEHNs1 SHEPreTUUEeCKOn SSpKOCTHU.
C [Opyroii CTOpPOHbl, UCXOAA U3 CXEMbl U3MEPEHUS IHepreTMyeckol ApKocTn (ykasaHHOW Bblle), Cxema nsme-
peHns 3HepreTMyYecKoi OCBELLEHHOCTU C KPYriol noneBoi AnadparMoil, pacnonoXeHHON Ha UCTOUYHUKE W3NY-
YeHnsi, MOXEeT ObITb UCMONb30BaHa AN NPOBEAEHNS W3MEPEHUS 3HEePreTUYecKon ApKOCTU (CM. pUCYHOK 5.3).
Pasmep nonesoii anadparmbl F 1 paccTosiHue OT Hee [0 anepTypHoil auadpparmbl r onpegensieT none
o630pa, T. €.

y=FIr. (5.1)
JTa cxema npegnonaraeTt, yTo nosieBas AnadparmMa MOXeT 6biTb pacnosioXeHa AO0CTaTO4YHO 6AMU3KO
K BUAMMOMY UCTOYHUMKY ANS nojlyvyeHuss Tpebyemoro nons o63opa.
CBsi3b MeXAy N3MEPEHHOW 3HepreTYecKol OCBELLEHHOCTbI0 E 1 sHepreTnyeckoi ipkocTbio UCTOYHUKA L
ONS1 HaxOXJAEeHUs HopMann K NoBepxHOCTN uctouHuka (6 = 0 B onpegenexun 3.31) Ans manbix yrnos onpe-
JensieTcs Kak:
E=L Q (5.2)
roe Q - yron B cTepaguaHax - U3MepUTesibHOe Nosie 0630pa, T. €. TE/IECHbIN Yrof, CTArMBaKOLWUA NIOCKMIA

yron y B pafmaHax, nokasaHHbllii Ha pucyHke 5.3. Kpome Toro, Ansi MasblX Yr/10B COOTHOLLEHne
MEeXAy N/IOCKUM YIIoM Y U TeNeCcHbIM yriom Q:

Takum 06pa3omM, MCMOMb3ys BeNUUMHbI, U306paXKeHHble Ha pUCyHKe 5.3, sHepreTudyeckasl ocBeLleH-
HOCTb Yepe3 Be/IMYMHbl S3HePreTUYecKoli APKOCTM BbipaxaeTcs Kak:

E=L- (5.4)

Korga m3MepeHusi aHepreTMyeckoil 0CBeL,EeHHOCTM UCMOoNb3YyoTCcs ANs NOSyYeHnUst 3HaYeHUli aHepreTu-
UecKoii SIPKOCTU AN CPaBHEHUSI C OMacHLIMU A03aMU U3NyYeHuit, AmamMeTp nosiesBoii anadparMbl F 4o/MKeEH
COOTBETCTBOBATb C/eAYIOLEMY BbIPAXEHUIO:

Y = aeff. (5.5)

MpumeyaHune - lNpefden aHepreTM4ecKo OCBELLEHHOCTU A1 ONAaCHOW A03bl U3/yYEHUS CMHEro cBeTa OT Masloro
MCTOYHMKA 3KBUBANIEHTEH Npeaeny ANs 3HepreTMyeckoi sipKoCTU NpU ykasaHHOM M3MepuTenbHoM nosie o63opa. Mpeaen
3HEepPreTMYEecKoil OCBELLEHHOCTU MOyvyaeTcsi NyTeM YMHOXEHUS npejesnia SHEePreTUUeckoil ipKoCTM Ha M3MepuTeNbHoe
none o63opa c ncnosnbloBaHnem dopmynsbl (5.4).
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PuUCyHOK 5.3 - ANbTepHaTUBHbIA METO/, U3MEePEHUs 3HepPreTMUecKoii SpKoCcTU

5.2.3 N3mepeHune pa3mMepoB UCTOYHUKA

[ns onpepeneHns onvparLlero Ha UCTOYHUK yrna a HeobxoamMMo onpeaenuTb 50 % Touek u3nyvyeHus
ncToyHrka. Obwme MeToAbl C Ucnonb3oBaHueM dotorpacum unm MN3C-kamep cnegyeT NPUMEHSITb TOJIbKO
nocne NpoBEPKM TOr0, YTO CNEKTP AOCTATOYHO PaBHOMEPHbIWA A1 NCMOMb30BaHUSA BUAMMOTO U3MYUYEHUA Kak
aHanora uHpakKpacHoro nsnyyeHusi. IameHeHns crnektpa B 06/1aCTi UCTOYHMKA MOTYT MPUBECTU K Pa3/INyHbIM
pasmepam UCTOYHMKA AN pas3nnyHbix obnacteii cnektpa (cm. Sliney and Wolbarsht, 1980, nyHkT 12.6.6).

5.2.4 NsmepeHue WuprHbl UMNyibca UMNYNbCHbIX NCTOYHUKOB

OnpefeneHve HOMUHABHON ANUTENBHOCTU UMMYNbCa UCTOUYHMKA At TpebyeT onpeneneHus BpEMEHH,
B TeUeHne KOTOporo usnyyeHue npesbiliaeT 50 % CBOEro MUMKOBOTO 3HauyeHusi. O6Line MeTofbl, Hanpumep
C MCMoNb30BaHNeM (DOTO3/IEMEHTA C OCLWINorpadpoM, creayeT NPUMEHSTb TO/IbKO Moc/ie NPOBepKU Toro,
YTO CMEKTP AOCTATOYHO PaBHOMEPHbIN AN UCMO/b30BaHNUA BUAMMOIO M3/TyYeHus Kak aHasnora nHdpakpac-
HOTO MW YNbTPAUONETOBOIO W3/y4YeHUsl. VI3MEHEHUs crnekTpa B Te4deHue WMMNyfibca MOryT NpuBecTu
K pa3/fIMyHbIM 3HAYEHUSIM LWIMPWHBI UMNYbca ANsl PasnnyHbIX o6nacteii cnekTpa.

5.3 MeToabl aHann3a
5.3.1 NHTepnonauna B3BeLlIMBaOLWUNX KPUBbIX

B3BelumBaioLie KpuBble, onpefesieHHble B Tabnuue 4.1, 06bIYHO HE MO3BOJIAIT A0CTATOYHO TOYHO
MPOBOAMTL pacyeTbl B3BELIEHHbIX 3HAYEeHWd K3NydYeHus. STU PYHKLMKU [0CTATOUYHO SIMHElHble B /1l060M
He6Oo/MbLIOM Auana3oHe B MoynorapuMuyIeckux koopavHaTax. MoaTomy Ans HOPMUPOBAHUS MHTEPNOU-
POBaHHbIX 3HAYEHWU WCNOMb3YeTCA JSIMHEWHAs WHTepnonauns NorapudMoB MNpUBEAEHHbIX 3HAYEHWd ans
onpefeneHns NMPOMEXYTOUYHbIX TOUYEK B XenaeMblX MHTepBanax AuanasoHa A/IMH BOSH (pekoMmeHayeTcs
B MHTepBasie 1 HM). AN UHTEPNoNsiuuM BECOBbLIX KO3(DAULNEHTOB TpebyeTcs aHTUNOrapudM pesysibTaToB
WHTEPMoNALMM.

5.3.2 PacueTbl

PacueT 3HauyeHuUin oNnacHOCTU MCTOYHMKA AO/HKEH NPOBOAUTLCA MyTEM B3BELUMBAHWSA MO CMEKTPY C COOT-
BETCTBYIOLLEN BECOBOWN (PyHKUMEN M pacyeTom oOuleli B3BELEHHONM aHeprun. Ana obecneyeHnss noBTopse-
MOCTU MeTO[OB HacToslWero craHgapta Ana cnektpa Huxe 400 HM npegnaraeTcs WHTEPNOMAUUA Wan
CymMMunpoBaHue c warom 1 HM. B3BellvMBaHMe u cymMmMuUpoBaHWe 3aTeM MNPOBOAATCA C paspelleHnem 1 Hwm.
Csbilwe 400 HM pekoMeHAyeTcs war 5 Hwm.

5.3.3 HeonpegeneHHOCTb M3MepeHus

KauecTBO BCEX M3MEPEHHbIX Pe3ynbTaToB [AO/MKHO 6biThb OLEHEHO aHa/M30M HeonpefeneHHocTu. Bce
paccunTaHHble pe3ynbTaTbl A0/KHbI 6biTb NPUBEAEHLI BMECTE CO 3HAUEHUSIMU HeomnpeaesieHHOCTU, KoTopble
COOTBETCTBYIOT PYKOBOACTBY, YKazaHHOMY B HOPMAaTUBHbIX CCblfIKax. HeonpeaeneHHOCTb KaxAoro pesysb-
TaTa 40/KHA YKasblBaTbCs Kak pacluypeHHas HeonpeaeneHHOCTb, KoTopasi paccuuTbiBaeTcsl U3 CyMMapHOi
CTaHAapTHOW HeonpeaeneHHOCTH WC, C UCMO/b30BaHUEM KoaddhuLMeHTa oxBaTa K = 2, Kak ykasaHo B pyKo-
BoAcTBe ISO, npuBeAeHHOM B pasfene 2. 3HayeHus HeonpegeneHHocTeli Ao/MKHbI UCXOAMTb K3 pacyeTa
HeonpeaeneHHOCTH Ka/iMBGpPOBKM 1 BK/TlOUATh BCE UCTOUYHUKM, YKa3aHHble B npunoxeHun C.
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Ta6bnwuua 54 - CyMM3pr|e 3HavYeHna npeaenbHbIX 403 ONA KOXKU UNn poroBuLbl (3Ha‘-leHVIS|, 633I/IpyIOLL|,VIeCﬂ
Ha 3HepFeTVI"IeCKOI7I OCBeLLI,eHHOCTVI)

MpegensHble A03bI
HaumeHoBaHue CootBetcrBylowee | [uanasoH gnvH | QnutensHoCTb OrpaHuimBalowuas|  npu HOCTOHHHOE'
OonacHoCTH ypaBHeHue BOJTH, HM BO3/eicTBYS, C aneprypa, pai SHepreTutieckon
(rpagp) OCBELLEHHOCTH,
Br-m?
AKTUHUYHOE
Y®-sospeiictBue | Eg =Y E,-S(L)-AL 200 -400 < 30000 1,4 (80) 30/t
Ha KOXy U rnasa
Yo-A-Bo3geit- _ ) <1000 10000/t
CTBMe Ha rnasa Euyva = 2B A 315-400 > 1 000 1,4 (80) 10
CwuHuit ceeT oT . <100 100/t
marioro uctoumka | 8 = 2EvBAYAL | 300700 > 100 <0,011 1,0
WK-Bo3pgeicTene e <1 000 18 000 / £7°
Ha rnasa Er =Y E, AL 780 -3 000 > 1000 1,4 (80) 100
Tepmuueckoe
Bo3feiicTBYe Ey =Y E;-AL 380 — 3 000 <10 2n cp 20 000 / £7°
Ha KOXy

Ta6nuua 5.5- CyMmapHble 3HaueHVs1 NpegenbHbIX 403 AN ceTyaTku (3HaueHus, 6asupyroimecst
Ha 3HepreTMUYeCcKoi APKOCTU)

MpegenbHbIe O03bl
HaumeHoBaHue COOTBeTCTByIOLLI,ee ,U,I/IaI'IaSOH OnvH ,U,I'IVITeJ'IbHOCTb MNMone 0630pa, npn NOCTOAHHOR
onacHoOCTU ypaBHeHWne BOJIH, HM BOS,D,eI?ICTBVISl, C pag 3HepreT|/|quK0|7|
spkoctn, Br-mZcp™
CuHuit cBeT 070,25 go 10 | 0,011-V(t/ 10) 1o:/ t
<. ) _ Ot 10 oo 100 0,011 10°/¢
Lo =XLBOYAM | 300-700 1040010100000 0,001 1Vt 10°/ ¢
=10 000 0,1 100
Tepmuueckoe N 25
) 0,25 0,001 7 50 000 / (a-£%)
BO3JencTane Lr=YL-R(A)AN | 380—1400 . X 025
Ha ceTuaTKY OT10,2500 10 | 0,011-V(t/ 10) | 50 000 / (a-£*%°)
Tepmuueckoe
BO3aencTene
Ha ceTyaTky Lr=3L,R(A)AL | 780—1400 >10 0,011 6000/a
(cnabbiii BU3Y-
anbHbIA CTUMYI)
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Bpewms, c

PucyHok 5.4 - Mpeaenbl B3BELIEHHbIX 3HAUEHWI SHEPTeTUYEeCcKoi 0CBeLeHHOCTH B 3aBUCMMOCTY
OT BPEMEHU NMOCTOSIHHOTO BO3/eiCTBUS

1E-03 1E-02 1E-01 1E+00 1E+01 1E+02 1E+03 1E+04 1E+05
Bpewms, c

PucyHok 5.5 - Mpeaenbl B3BELIEHHbIX 3HAUEHWI SHEPTEeTUYECKOR APKOCTU B 3aBUCUMOCTH
OT BpPEMEHM NOCTOSIHHOTO BO3AeiCTBUS

6 Knaccudukayma namn

HacTtoswmii ctaHgapT 6bin paspaboTtaH TexHuvyeckmum kommutetom CIETC6-47 cCOBMECTHO € npepcra-
Butensamu |IEC SC34A. 3T COBMECTHbIe yCUnsa Obl/iv CYLLECTBEHHbI, Y MO3TOMY AaHHOe u3jaHue, Kacato-
Leeca knaccudukauuy no rpynnaM prucka U pacCcTosAHWIO, NMPU KOTOPOM yKa3blBaeTcs 3HayeHue hoTobumo-
NIOrMYecKol onNacHOCTM OT U3MyYeHUs Namnbl, MO0 6bITb BCECTOPOHHE COrnacoBaHo. Takas knaccuduka-
LMOHHas cxema nosiesHa, Tak Kak n1amnbl MOryT 6biTb MCTOYHMKOM HECKONbKMX BUAOB onacHocTel. B uensax
HacTosLLero ctaHgapTa 3HauyeHus AO0/DKHbl ObiTb NpeAcTaB/ieHbl Credyowmnm o06pasom:

-ona namn obuwero HasHavyeHusa (cMm. onpegeneHne 3.11) onacHble 3HAYEHUSA AO/MKHbI ObITb YKa3aHbl
B 3HAYEHWSAX U 3HEPreTUYeCKOn OCBELLEHHOCTN, UM IHEPreTUYECKOW SPKOCTU MPU PaccTOAHWUM, Ha KOTOPOM
ocBelleHHocTb cocTaBnseTt 500 nk, HoO He meHee 200 MM;
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— ANSA BCEX APYIMX UCTOMHUKOB CBETA, BKIIOYAA UMMYJSIbCHbIE SlaMMbl, ONacHbIe 3Ha4YeHUs AOKHbI ObiTb
yKasaHbl gnsi pacctosiHus 200 mMm.

Hacroswmin pasgen kacaetcs knaccucpukauum namn. OgHako nogobHas knaccudmkaumst MOXET npume-
HATBCA K CBETUSIbHUKAM UM APYTMM CUCTEMAaM, COAepxalumMm namnbl. Ana namn obliero HasHauyeHus pac-
CTOSIHWE, Ha KOTOPOM MPOBOAATCH U3MEPEHUS SHEPreTUYECKO OCBELLEHHOCTU, 3aBUCUT OT U3MEPUTESbHbIX
BO3MOXXHOCTEM.

KnaccudukaLumoHHas cxema ykasbiBaeT TONMbKO Ha NOTEHUUarnbHbIA pUCK. B 3aBMCMMOCTU OT UCMONb3Y-
eMbIX (paKkTopoB, BPEMEHU BO3AEWACTBUS U 3(PEKTOB CBETUNMbHUKA 3TU NOTEHUMANbHbIE OMAacHOCTU MOryT
WX He MOrYT CTaTb pearnbHbIMUA OonacHOCTAMU. B Tabnuue 6.1 npuBeaeHbl pasnuyHbie NpefesibHbie 03bl
SHEepreTUYECKoOMW OCBELLIEHHOCTU U SHEPreTUYECKOW SIPKOCTU OIS KaXKO0ro Buaa onacHOCTU, pacCMOTPEHHOIO
B 4.3, 1 ONs KaXxgow rpynnbl pUcka.

Mn pnMmedaHne — B HEKOTOpPbLIX Ccny4vyasaxX OQHW U Te Xe namnbl MOryt ObiTb MCNONb30BaHbLI Kak ans 06LL|,eFO
Ha3HaveHus, Tak U gnga cneunanbHOro NnpuMeHeHus. B Takux cnyvyasx oueHka 1 HOpMUpoBaHUe OOJTMKHbI NPOBOANTLCA
ans ueneeBoro HasHaveHus.

6.1 Jlamnbl HENpPepLIBHOrO U3Ny4YeHUA

6.1.1 Mpynna, He nognexXalwana KOHTPOMNo

KoHuenTyansHOo OCHOBOW 4ns Knaccuipukauum HaCTOALEN MPynnbl KAk He Nogsiexalleil KOHTPOSo ABMs-
€TCs TO, YTO JlaMnbl He NPEACTaBMAT HUKAKON (POTOBMONOrMUYECKON ONAcHOCTU MO BCEM MyHKTaM HaCTOSILLEro
craHpgapta. 310 TpeboBaHue ypoBneTBopsieTcs gns noboi ua namn, KOTopasi He SBNSAETCH UCTOUHMKOM:

— aKTMHUYHOW ynbTpacroneToBoi onacHocTH Eg npu 8-yacosom Bo3sgeinctaum (30 000 ¢);

— OnacHOCTU BnwxkHero YO-uanyueHus Eya npu gnutensHoctm so3aeictens 1 000 ¢ (npumepHO 16 MuH);

— OMNacHOro Ans ceTyaTku U3rnyuyeHUs CUHEro ceeta Lg npu gnutensHocTu Bosgeicreusa 10 000 ¢ (npu-
MepHo 2,8 u);

— TEPMUYECKN OMaCHOrO ANiA ceTyaTku uanyyeHus Ly npu gnutensHocTu Bosgeicteus 10 ¢;

— OMacHOro Anis rna3s MHpaKkpacHoro UanyveHust Eg npy anutensHoctu Boagenctaus 1 000 c.

Takue namnbl OTHOCATCA K rpynne, He nognexatleid KOHTPOSIHO.

Kpome TOro, namnel, KOTOpbi€ SIBMSIIOTCA UCTOYHUKOM MHDPakpacHoOro uany4yeHust 6e3 cunbHoro Bu3ay-
anbHoro ctumyna (Hanpumep, meHee 10 |q:|,-M'2) M He ABNSIITCS UCTOYHUKAMKM OMNAacHOro Osfs ceTyaTku Gnvx-
Hero VK-manyueHusi Ligr npu gnutensHoctu BosgenctBus 1 000 ¢, Taike OTHOCATCSA K rpynne, He nogJiexaluen
KOHTPONIO.

6.1.2 N'pynna pucka 1 (Manbii pUcK)

KoHuenTyansHOW OCHOBOM ANA KnaccuukauMu HacCTOSLER rpynnbl ABNAETCA TO, YTO 3TU Jlamnbl
He NpPeAcCTaBnsT ONacHOCTU U3-3a OOBLIMHOIO NOBEOEHYECKOro OrpaHUYEeHus No ANUTENbHOCTU BO3Oen-
cTBUs. 31O TpebGoBaHue yooBneTBopsieTcs ans noboi u3 namn, uanyvyeHne KOTOpoi npesbilaeT npegensl
ANS rpyninbl, He nognexXxalen KOHTPOIO, HO He SIBNSeTCH UCTOUHUKOM:

— aKTUHWUYHOM ynbTpacrMoneToBon onacHocTU Eg npu gnutensHoctu Bosgenctaus 10 000 ¢;

— onacHocTu bnkHero Y®-manyuenus Eyya npy gnutensHoctu Bosgercteus 300 ¢;

— OMacHOro OIS ceTyaTku U3ny4YyeHns CMHero ceeta Lg npu anutensHocTu Bodgenctaus 100 ¢;

— TEPMUYECKN OMaCHOro ANs ceTyaTku uanyyeHus Lg npu gnutensHocTu Bosgeincteus 10 ¢;

— OMacHoro Anis rnas uHpakpacHoro uanyveHust Er npu gnutensHoctu sosgeictaus 100 c.

Takue namnbl OTHOCATCS K rpynne pucka 1 (manbiid puck).

Jlamnbl, KOTOpble SBRSIOTCA MCTOMHUKOM MWH(PPaKpacHOro uanyyYeHuss 6e3 CUNbLHOTrO BU3YarbHOro
ctumyna (Hanpumep, MeHee 10 KO:M?) U He SIBNSIOTCS UCTOYHUKAMM ONAcHOMO [NISi CeTYaTku GrvKHero
UK-uanyuenus (Lr) npu gnutensHocTtu Bospeincteus 100 ¢, Take OTHOCATCS K rpynne pucka 1 (Manblil puck).

6.1.3 Npynna pucka 2 (cpegHUIA PUCK)

KoHuenTyanbHON OCHOBOW Ofs Knaccudukauum no rpynne pucka 2 (CpegHuin puck) sIBNSIETCH TO, YTO
3TN NaMnbl He NPEeACTaBNAT ONACHOCTU U3-32 HEMPUSA3HEHHON peakuuy a3 Ha OYeHb SIPKUe UCTOUHUKU
cBeTta wnm u3-3a guckomcoprta, obycrnoBneHHOro NOBbLILLEHHOW TemnepaTypoi. 910 TpeboBaHue ypoBne-
TBOpSAETCA ANns noboi U3 namn, U3nyvyeHne KOTOpoN npesbilaeT npegenbl gns rpynnesl 1 (Manbiid puck), HO
He SBNSETCH UCTOYHUKOM:

— aKTUHWUYHOM yNbTpacroneToBon onacHocTU Eg npu gnutensHoctu Bosgenctaus 1 000 ¢;

— onacHocTu bnkHero Y®-uanyuenus Eyya npy gnutensHoctun Bosgercteus 100 ¢;

— OMacHoOro Oy ceTyaTku UManyyYeHust CUHero ceeta Lg npu gnutensHocTy Bosgencteus 0,25 ¢ (otcyT-
CTBUE peakuun);

— TEPMUYECKM OMACHOro Ansi CeTYaTku uanyyveHust Lg npu gnutensHocTu Bo3gencteus 0,25 ¢ (otcyt-
CTBUE peaKkuun);
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— OMacHoro Anis rnas uHpakpacHoro uanyveHust Eg npy gnutensHocTtu Bosgencteus 10 ¢.

Takue namnbl OTHOCATCS K rpynne pucka 2 (CpegHuid puck).

Jlamnbl, KOTOpble SBASIOTCA WUCTOYHUKOM WHPaKpacHOro usnyvyeHus 6e3 CUnbHOro BU3yasibHOro
ctumyna (Hanpumep, meHee 10 ka-M?2) U He SBNSIOTCA UCTOYHUKAMM ONAcHOrO AN CEeTYaTKu GRVDKHero
VK-manyueHus Lir npu gnuteneHOCTU Bo3aeicTeus 10 ¢, Takke OTHOCATCA K rpynne pucka 2 (CpegHuin puck).

6.1.4 N'pynna pucka 3 (6onblion puck)

KoHuenTyanbHOM OCHOBOIA s 9TOM Knaccudpukauum ABNSETCH TO, YTO STU Namnbl MOryT NPeAcTaBnaTh
ONacHOCTb AaXe NpU KPaTKOBPEMEHHOM UMM HELONTOM BO34EACTBUN.

Jlamnbl, KOTOpPbIE NPEBLILLAKT Npeaenb! Ans rpynnbl pucka 2 (CpegHuin puck), OTHOCATCS K rpynne pucka 3
(bonbLuoi puck).

6.2 AMNynbCHbIE NaMnbl

YKasaHHbIe KpUTepum st UMMyNbCHBIX JTaMn AOMDKHbI MPUMEHSTECS K OGUHOYHOMY UMNYNBCY UK K oo
rpynne umnynscoB B npegenax 0,25 c.

MmnynbcHas namna gormkHa OLeHUMBAaTLCS NpU Hanbonbluet HOMUHANBHON SHEPreTUYEcKon Harpyske,
YCTaHOBMEHHON U3rOTOBUTESIEM.

CooTBETCTBYIOWAA B3BELIEHHasA 3HepreTuyeckas akcnosvuus (H wnu E-f) unu nHTerpypoBaHHas no
BpPEeMeHW B3BELLEHHas dHepreTuyeckas gosa (L-f) pns Kaxgoro umnynbca AoimkHa ObiTe NofyvyeHa UHTerpu-
pOBaHWEM B3BELLUEHHOW SHEepreTUYecKo OCBELLEHHOCTU UMN 3HEPreTUYECKOM APKOCTU, U3NTyYaeMOoi UCTOY-
HUKOM MO MOSTHOW ANUTENIbHOCTUA UMMYILCa, ¢ BPEMEHEM UHTErpupoOBaHusl, orpaHu4eHHbIM Makcumym 0,25 c.
PaccuutaHHan B3BelUEHHas JHepreTudecKkas 3JKCMO3vLUMA UMM SHepreTudeckas SpPKOCTb CpaBHUBAETCS
C NpegenbHbIMU 3HaYEeHUsIMU, NPUBELEHHbIMU B 4.3, ONs Kakgoro U3 BugoB ¢oTobuonormyeckux onacHo-
CTel, NoaNexallux oLeHKe.

Mn pnMmedyaHne -— I'IonyquHoe B3BelleHHOe 3HaveHue 3HepreTVI‘-leCKOI7I APKOCTU [OOIMKHO ObITb ycpeaHeHO
B Npegeniax NpaBUiLHOIO KPYroBoro koHyca nonst o63opa B 0,001 7 pag, Bkniouas yros, Kak ykazaHo B 4.2.2.

OnpepeneHue rpynnbl pucka UCMbITLIBAEMON Slamibl NPOBOAUTCSH creyowmum obpasom:

— NaMmrbl, Y KOTOPbIX NPEBbILLEHO NpefenbHoe 3HauYeHue, JOImKHbI ObiThb KnaccuhuumMpoBaHbl Kak NpuHag-
nexaiuve K rpynne pucka 3 (6onbLoi puck);

— namnbl ¢ OHUM UMMYJIbCOM, Y KOTOPbIX B3BELUEHHas 3HEPretMyeckasl 3KCro3vums unu B3BeLleHHas
HepreTHyeckas [o3a Hwke NpefenbHbIX 3HaYEHWI, JOIDKHbI ObiTb KnaccuduumpoBaHbl Kak NpuHagiexaiwme
K rpynne, He nognexaluein KOHTPOSIo;

— namnbl C NOBTOPSIOWMUMUCS UMMYSbCAMU, Y KOTOPbIX B3BELLEHHAA SHepreTuyeckas 3KCnosuums unu
B3BELUEHHasA 3HepreTMveckas [o03a Hwke npefesibHbiX 3HAYEHW, OOSKHbI OLEHUBATBCA MO KPUTEPUSM,
ykasaHHbIiM B 6.1 gns namn HENpepbIBHOTO U3NyYEHUs, C UCMONb30BaHUEM YCPEOHEHHbIX N0 BPEeMeHU napa-
METPOB UMMYJIbCHOMO U3JTyYEHUS.

Ta6nuua 6.1— HopMbl U3NyJYeHUs Ons rpynn pUckoB NPOOOIKUTENILHO paGoTaloLuUxX flamMn

I'Ipep,eanble 3HavYeHusa nany4vyeHus
Puck Cn:gzzg::oe CumBon | He nognexawme | Manbiit | CpegHuid | EAUHMLBI
KOHTPOJO puck puck
AKTUHUYHBI YO Sw()) Es 0,001 0,003 0,03 Brm?
BnwxkHuin YO Eyva 10 33 100 Br-m™
CWHMiA cBeT B(\) Lg 100 10 000 |4 000 000| Br-m™>-cp™
CuHMIA cBeT, Marnblii UCTOYHUK B().) Eg 1,0* 1,0 400 Br-m™
TepMUYecKuii ANs ceTHaTKM R(\) Lr 28000/0 |28 000/ a|71000/aBr-m>cp”
Iﬁgg‘::i‘ﬂ‘:;aﬂﬂbfﬂﬁz‘;n w| RO Li 6000/a | 6000/a |6000/a|Brm2cp
WK-nanyyeHue gns rmas ERr 100 570 3200 Br-m?
* Manbiih uIcTOuHUK onpegensietcs yrnom a < 0,011 paa. YcpegHsiowee none o63opa nNpyM AnvTeNsHOCTA BO3OENCTBUS
10 000 ¢ - 0,1 pag.
** Birovas OLeHKY UCTOMHUKA He ans obLuero HasHaueHus.
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MpunoxeHue A
(cnpaBouHoe)

CymmapHbIv nepeyeHb Guonornueckux adgpekrons

BuoadpcpexT Ne 1: UHbpakpacHan KkaTapakTa

A.1 BrnoadpdekT: MHdpakpacHas kaTapakta Taloke M3BeCTHa Kak MPOMbILNEHHAs TENnoBasi KaTtapakTa,
KaTapakTa nnasusbLLMKa MU KaTapakTa CTekNogyBa.

A.1.1 Opran/mecTo: Na3s/xpycranuk.

A.1.2 CnekTpanbHbii guana3soH: Ot 700 go 1 400 HM u, BoamoxHo, o 3 000 HMm.

A.1.3 Nuk cnekTpanbHoOro gencrema: HenssecrteH, BeposTHo, ot 900 go 1 000 Hm.

A.1.4 Hanvume paHHbIX: [JOCTYMHbLI JaHHbIE O NPefensHOM Nopore OCTPOM KaTapakTbl KPOSMKOB Mpu
BO3[EACTBUUN U3JTyYeHUs C AnuHOM BonHbl 1 064 Hm (Wolbarsht, 1992) u B MK-A-guanasoHe (Pitts and Cullen,
1981); no yenoBeky gaHHbIX HeT. CTeneHb agaUTUBHOCTM U CrEKTparnbHOe OEeACTBUME HEM3BECTHbI XOopoluuve
anugemuornormyeckue aaHHble (Lydahl, 1984).

A.1.5 3aBMCMMOCTb OT BpeMeHM: 3amMeTHOe NOMyTHEHUE XPyCTanuka 06bIMHO NMPOMCXOQUT B TeUYeHue
MHOTUX JIET XPOHUYECKOro BO3AENCTBUS BLICOKUX YPOBHEN; haKTUYECKOE BPEMs 3aBUCUT OT TOFO, HACKOJTbKO
BEJIMMMHA BO3LENCTBUS OTNMYAETCA OT npegenbHoi [o3bl. CUNbHOE BO3OEeNCTBUME BLI3bIBAET peakuumio
B TeueHue Bonee KOpoTKOro NPOMEXKYTKa BPEMEHMU.

A.1.6 Mexanu3m: O6bIMHO npegnonaraeTcsi TepMUYECKUM, XOTS MocnegHue UCCNegoBaHusi rTOBOPST
0 BO3MOXHOIN (DOTOXUMUYECKON peakLumn — geTanu HesiCHbl. XpyCTaliMk MOXET HarpeBaThCsl Kak OT NPSAMOro
nanydyenus (Vogt, 1919), Tak 1 oT Tenna, NpUxoasaLWwero oT HarpeToun pagyxHoi obonouku (Goldmann, 1983).

A.1.7 CumnTOMBI: «[lOMyTHEHME» 3pEHUS.

A.1.8 Heo6xoguman vHpopmauma: CrnekTpansHoe SeicTBue, ecnv UMeeTcs, oJisi CUIMbLHOMO UMK CoMyT-
CTBYIOLLErO ynbTpachruoneToBoro U3nyyveHus; agauTMBHOCTL HEOOHOKPATHBIX BO3AEHCTBUA U BO3MOXHOCTb
3ameneHHbIX 3hpeKToB OT NEpPUOAUYECKU NOBTOPSAIOLLUXCH BO3AEACTBUIA.

A.1.9 OnbIT ¢ namnamm: CryyaiiHblil Bpep, HEM3BECTEH faXe OT HarpeeaTenbHbIX flamn. OrpaHuyeHHoe
BO3[ECTBUE HA YerloBeKa.

A.1.10 KnioueBbi€ CCbINKMN:

GOLDMANN, H. Experimentelle Untersuchungen tber die Genese des Feuerstars. 111 Mitteilung. Die
Physik des Feuerstars I. Teil. Arch. fiir Ophthalmol. (QkxcnepumeHTasnbHble UCCNEAOBaHUA reHe3Uca OrHEHHOM
katapakTbl), 130, 93 — 130 (1983).

LYDAHL, E. Infrared Radiation and Cataract. Acta Ophtalmologica, Suppl. (MHdpakpacHoe nanyyeHve
M KaTapakra), 166, 1 — 63 (1984).

PITTS, D.G. and CULLEN, A.P. Determination of Infrared Radiation Levels for Acute Ocular Cataracto-
genesis. von Graefes Arch. Ophthal. (OnpegeneHue yposHein NK-uanyueHus ons CUNbLHOro KataporeHesuca
rnasa), 217, 285 — 297 (1981).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York, Plenum
(BesonacHocTb npu paboTte ¢ nasepamu M gpyruMmm oNnTUHECKUMU UCTOYHUKaMK), (1980).

VOGT, A. Experimentelle Erzeugung von Katarakt durch isoliertes kurzwelliges Ultrarot, dem Rot bei-
gemischt ist. Kiin. Mb/Augenheilk. (QkcnepumeHTaneHoe 0bpa3oBaHUe KaTapakTbl B U30SIMPOBAHHOM KOpPOT-
KOBOJTHOBOW MHbpakpacHoin obnactu ¢ gobasneHnem kpacHoro upeta), 63, 230 — 231 (1919).

WOLBARSHT, M.L. Cataract from Infrared Lasers: Evidence for Photochemical Mechanisms. Lasers
and Light Ophthalmology (Katapakta ot MK-nasepos: [JokasaTtenscTBO POTOXUMUUECKUX MEXaHU3MOB), 4,
91 — 96 (1992).

BuoadpcpexT Ne 2: doTokepa™MT

A.2 BuoadbekT: doTokepaTur.

A.2.1 Opran/mecTo: nas/porosuua.

A.2.2 CnextpanbHbii gavanasoH: Ot 180 — 200 go 400 — 420 Hm, rmaBHbiM obpasom 200 — 320 Hm.

A.2.3 MNuk cnekTpanbHoro aeucTema: NpumepHo 270 Hm (Pitts, 1971); npumepHo 288 Hm (Cogan and
Kinsey, 1946).

A.2.4 Hanvuve pgaHHbIX: Xopowwue gaHHbie 06 ocTpom nopore: anst kponukoB — ot 200 go 400 Hm, ans
o6eabsiH — o1 200 go 320 um, ans nogen — ot 200 go 300 Hm. OdaHHble pasHbix nabopatopuit 06bIYHO
XOpOLUO COBNaaatoT.

A.2.5 3aBucMMOCTb OT BpeMeHu: Peakums 0bbIMHO nosiBnsieTcs B TeveHue 4 — 12 4 nocne Bo3gencTeus
manydeHus. MNpoxogsiuee Bpemsi 3aBUCUT OT TOFO, HACKONBLKO BENIMUMHA BO3OEACTBUS OTIIMYAETCH OT Npeaerb-
HOI [03bl. CUNbHOE BO3OEWCTBUE BbI3bIBAET PeakUuio B TeueHue 6onee KOpOTKOro NpoOMEXyTKa BPEMEHM.
Mpoxogut yepes 24 — 48 y, 3a UCKIKYEHNEM OUYEHb CYLLIECTBEHHbIX BO34ENCTBUNA.
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A.2.6 MexaHmam: doToOXMMUYECKas peakuusi, Bbi3biBawLWas Lernb GUonorMyeckux peakuvid; getanu
HESAICHBI.

A.2.7 CumnTomei: «lecok» B rnmasax, bnedapocnasm (BHe3anHoe, CUNbHOE, HEMPOU3BOJIBHOE COKpa-
LeHUe MbILIL, BEK), HEKOTOpas 3aTyMaHEHHOCTb 3pPEHWs; peakuusi B rnasHOM Lenu (oTBepcTue Mexay
BEPXHUM M HWXKHUM BEKamu).

A.2.8 Heobxoauman vHgopmauma: bonbliee paspelueHne NoporoBoro 3HavyeHusi B guanasode ot 305
00 320 HM; BO3MOXHOCTb 3amMesieHHbIX 3(h(PeKTOB U3-3a NOBTOPSIIOLLMXCS BO3OENCTBUN.

A.2.9 OnbIT ¢ namnamm: He peaku crnyyaiiHble BO3OEACTBUS OT GakTepuuuaHbIX Nnamn, pTyTHBIX U KCeHO-
HOBBIX QYTOBbIX JTAMI, HO TOSbKO CNELManbHOro npumeHeHus. OrpaHuyeHHoe BO3AEeACTBME Ha YenoBeka.

A.2.10 KnioueBbie CCbINKMN:

COGAN, D.G. and KINSEY, V.E. Action Spectrum of Keratitis Produced by Ultraviolet Radiation. Arch.
Ophthalmol. (OeicTBMe cnekTpa kapaTtuTa, co3gasaemoro Y®-usnyueHuem), 35, 670 — 617 (1946).

HEDBLOM, E.E. Snowscape Eye Protection. Arch Environ. Health (3awwra rnas), 2, 685 — 704 (1961).

LEACH, W.M. Biological Aspects of Ultraviolet Radiation, A Review of Hazards. BRH/DBE 70-3,
U.S. Public Health Service, Bureau of Radiological Health, Rockville, Maryland (Buonoruyeckue acnekxrbl
Y®-uanyueHus. O63op onacHocten) (Sept. 1970).

MACKEEN, D., FINE, S., AARON, A., and FINE, B.S. Preventable Hazards at UV Wavelengths. Laser
Focus (MpepynpeputenbHbie onacHOCTU npy Y®-gnuHax BosH), 7(4), 29(1971).

PITTS, D.G. and TREDICI, T.J. The Effects of Ultraviolet on the Eye. Ameri. Ind. Hyg. Ass. J. (BnusiHue
Y®-unanyueHus Ha rnasa) 32(4), 235 — 246 (1971).

Buoad ekt Ne 3: doTopeTMHMUT

A.3 BuoaddekT: DOTOPETUHUT, USU NOBPENKAEHUE CETYATKU CUHUM CBETOM.

A.3.1 Opran/mecTo: nas/ceTyatka.

A.3.2 CnexTpanbHbit auana3oH: OT 400 go 700 Hm (rnaBHbiM obpasom 400 — 500 HM) ans rnasa
C eCTeCTBEHHbIM HernoBpeXaeHHbIM XpycTtanukom; 310 — 700 HM ansa acdakmuyecKoro rnasa (Xpycranuk yoaneH)
(rnaBHbiM o6pa3som 310 — 500 Hm).

A.3.3 Muk cnekTpanbHoro aencTeuaA: MpumepHo 445 Hv (Ham, 1976); npumepHo 310 HM gns adaku-
yeckoro rmasa (Ham, 1980) ons o6e3bsH.

A.3.4 CocTosfiHMe 3HaHui: Xopolwue gaHHble 06 ocTpom nopore ans 06e3bsiH U HEKOTOPbIe NOATBEPK-
Jawowme gaHHble gns Mogen npyu MeauuUMHCKOM UCMONb30BaHUM Nnasepa, Cry4yaiHOM BO3AEUCTBUM COSTHEM-
HOro U3Ny4YeHUs Uy QyroBon CBapke.

A.3.5 3aBUCUMOCTb OT BpEMeHMU: JTOT MEeXaHusM MoBpexaeHus npeobnapgaeT Hafg TEPMUYECKUM
TONBKO MPU NPOQOIPKATENBHBIX Bo3gencTBusix (bonee 10 ¢). Peakuus 0bbiMHO nosiBnsieTcs 6onee yem yepes
12 4 nocne BoO3geincTBUA M3nyyeHus. MNMpoxopsilee BpeMS 3aBUCUT OT TOrO, HACKOSBLKO BENIUYMHA BO3Aei-
CTBUS OTIMMAETCA OT NPefesnbHON Ao3bl. CunbHOE BO3AEHCTBME Bbi3blBAET peakuumio B TeueHue bonee KopoT-
KOro NPOMeKyTKa BpemeHu; Haubonbluas peakums obbiMHO HabnopaeTcsa nocne 48 u. Mpu cnyvaiHom BO3-
OeCTBUM COSNTHEYHOrO CBeTa U QYroBoro paspsiga y nogen HabniopaeTca HEKOTOPoe BOCCTAHOBIEHME.

A.3.6 MexaHmam: doToXMMHUYECKas peakuus, Bbi3biBaLWaAs Lenb Guonormuecknx peakuuin, cocpeno-
TOYEHHbIX, BEPOSITHO, B paiOHe NMUrMEeHTUPOBaHHOIO SNUTENUS CETYATKU; AeTaslu HEACHBDI.

A.3.7 CumnTtombl: «Crnenas 3oHa», UM CKOTOMa, rae sipKoe usobpakeHne oyrM HaxXogunoch Ha ceTyartke.
BusyanbHoe nospexpaeHue cetyaTtku (OObIMHO genurMeHTauus OT CUHEero CBeTa WM rMneprnurMmeHTauus
OT U3ny4YeHUs HeKOTopol vactu YOd-guanasoHa), Habnopgaetcs npu ohTanbMONOrnyeckoMm UCCrnenoBaHum
B npepgenax 48 4 nocne Bo3gencraus. MNoteps 3peHns MoXeT ObiTb NOCTOSHHOM, XOTA MPU JIETKUX Crydvasx
HabniogaeTcsa BOCCTaHOBNEHUE.

A.3.8 Heobxoguman vHpopmauma: bonblie 3HaHWA O MeXaHW3Me NMOBPEXOEHUS; faHHbIe B AvanasoHe
anuH BorH ot 400 go 450 HM nNpu gnutenbHocTU Bo3pencTeus meHee 10 ¢; paHHblie 06 aaouTMBHOCTU NOBTOPS-
IOLWMXCH BO3OENCTBUIA U BO3MOXHbIX 3aMeneHHbIX achdeKkTax oT Nepuoamyeckux BO3OEACTBUI C YPOBHEM
MeHee npeaenbHOi OO3bl.

A.3.9 OnbIT ¢ namnamm: KpaiiHe pegkue unn HEeonuMCaHHble MOBPEXOEHUS U3-3a YPEe3MEepPHOro BO3-
OeACTBUS OT NPUCTanbHOTO B3rNsga Ha namnbl. EcTecTtBeHHas sawutHas peakums obblMHO OrpaHuuuBaeT
BO3[eMCTBME, NPENATCTBYA BO3HUKHOBEHUIO (hoTopeTuHUTa. OrpaHuyeHHOe BO3AENCTBUE HA YesoBeEKa.

A.3.10 KnioueBbie CCbINKMN:

HAM, W.T. Jr, MUELLER, H.A., and SLINEY, D.H. Retinal Sensitivity to Damage by Short-Wavelength
Light. Nature (MyBCTBMTENBHOCTb CETYaTKU K MOBPEXOEHUI OT KOPOTKOBONHOBOro cBeta), 260(5547),
153 — 155 (1976).

HAM, W.T. Jr, RUFFOLO, J.J. Jr, MUELLER, H.A., and GUERRY, D. The Nature of Retinal Radiation
Damage: Dependence on Wavelength, Power Level and Exposure Time. Vision Res. (IMpypoga noepexgeHus
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ceTyatku oT 06nyyYeHus: 3aBUCUMOCTb OT AJIMHbI BOJTHbI, YPOBHS MOLLHOCTU U BpeMeHU obnyyeHus), 20(12),
1105 — 1111 (1980).

MAINSTER, M.A. Spectral Transmission of Infraocular Lenses and Retinal Damage from Intense Light
Sources. Am. J. Ophthalmol. (CnekTpanbHoe nponyckaHue rnasHbiX XpyCTallMKOB U NOBPEXAEHUE CeTYaTKu
OT MHTEHCUBHBLIX UCTOMHUKOB cBeTa), 85, 167 — 170 (1978).

MARSHALL, J. Light Damage and the Practice of Ophthalmology. In: Intraocular Lens Implantation,
Rosen E., Arnott, E., and Haining, W. (eds). London, Moseby-Yearbook, Ltd. (MoepexgeHue ot ceeta 1
npakTtuka ocpransmonorum) (1983).

PITTS, D.G. The Human Ultraviolet Action Spectrum. American Journal Optom. Physiol. Opt. (Cnektp
Y®-pgeiictBus Ha yenoseka), 51, 946 — 960 (1974).

SLINEY, D.H. Eye Protective Techniques for Bright Light. Ophthalmology (TexHuka 3alumMTbI a3 oT APKOro
cseta), 90(8), 937 — 944 (1983).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York, Plenum
(BesonacHocTb npu paboTte ¢ nasepamu M gpyruMmmn oNnTUHECKUMU UCTOYHUKaMK), (1980).

SPERLING, H.G. (ed). Intense Light Hazards in Ophthalmic Diagnosis and Treatment. Proceedings of
a Symposium, Vision Res. (PUCK MHTEHCUBHOIO cBeTa B O(PTaNIbMONONMYECKUX OUanas’oHe U JNeYeHun),
20(12), 1033 — 1203 (1980).

VARMA, S.D. and LERMAN, S. (eds). Proceeding of the First International Symposium on Light and
Oxygen Effects on the Eye. Oxford: IRL Press (1984) [also published as Current Eye Res. ([poTokonbl 1-ro
MexgyHapogHOro CumMno3mymMa no CBeTy U BO3AEHCTBUIO KUCNOpoAa Ha rnasa), 3(1) (1984).]

WAXIER, M. and HITCHENS, V. (eds). Optical Radiation and Visual Health. Boca Ration, CRC Press
(OnTuueckoe uanydeHue n BusyanbHoe 3goposbe) (1986).

WILLIAMS, T.B. and BAKER, B.N. (eds). The Effects of Constant Light on the Visual System. New York,
Plenum Press (BoageicTBue NocTOsSHHOIO CBeTa Ha BU3yalbHylo cuctemy) (1980).

YOUNG, R.W. A Theory of Central Retinal Disease. In: New Directions in Ophthalmic Research, Sears,
M. L. (ed). New Haven, Yale University Press (Teopusi 6onesHu ueHTpansHon cetyartku), 237 — 270 (1981).

BuoaddekT Ne 4: TepMuuecKoe NOBpeXAECHUE CeTYaTKN

A_4 BunoadppekT: Tepmuueckoe NoBpexXaeHUe ceTyaTku.

A.4.1 Opran/mecTo: na3/ceTyatka u cocygmuctasl obonouka.

A.4.2 CnekTpanbHbii guanasoH: OT1 400 go 1 400 Hm (rnaBHbIM ob6pasom 400 — 1 100 Hm).

A.4.3 MNuk cnekTpanbHoro aencteusa: MpumepHo 500 HM (Ham, 1966).

A.4.4 Hanvume gaHHbIx: Xopowwue gaHHble 06 OCTpOM nopore Ansi KpOSIMKOB U 06e3bsiH U OrpaHuYeH-
Hble AaHHble ons nogei. faHHblie pasHbix nabopaTtopuin 06bIMHO XOPOLIO COBMaAaoT.

A.4.5 3aBMCHMMOCTb OT BPEMEHMN: JTOT MEXaHU3M NOBpeXaeHus npeobnagaeT Hag POTOXMMUYECKUM
NOBPEXAEHMEM CEeTYaTKM NPU KOPOTKOM Bo3gencTBum (MeHee 10 ¢) unu npy aAnvHax BoOSH uanydeHust bonee
700 Hm. 3ameTHas peakuusi 0BbIYHO NPOMCXOAUT HEMEAJIEHHO (MM B TeuYeHue 5 MuH, cnegylwmx nocne
BO3[EeMCTBMA U3Nny4yeHus). BocctaHoBNeHUe NIMMUTUPOBAHO MM HEBO3MOXHO.

A.4.6 MexaHn3m: TepmMoxumuueckass peakuusi, U3MeHsIIoWas cBoncTBa 6enkoB M Apyrux KI4eBbIX
BMonorMyeckMx KOMMNOHEHTOB KIETOK C paspyLleHMeM BGMoNormyeckon TkaHu. MNornoweHue ceeta u nepeo-
HavasibHOE MOBPEXAEHUE COCPEAOTOUEHbI B MUIMEHTUPOBAHHOM 3MUTENUKU CETYATKU U COCYANCTON oBonouke.

A.4.7 CvmnTOoMbI: «Cnenasi 30Ha», UM CKOTOMA, rge sipkoe n3obpaxeHne UCTOYHMKA HAaxOauIock Ha
cetyaTtke. BuayanbHoe nospexgeHue cetyatkm (06biMHO genurmeHTaums) Habnogaetcs npu odTanbMono-
MMYecKoM UCcrnedoBaHum B npegenax 5 muH, n ocobeHHo B npegenax 24 4 nocne BosgeictBus. lNoteps
3peHus Byget makcumarnbHa cpasy nocfie BO3LEWCTBUSA, U B TedeHue 14 oH MOXeT NpOU30oNTUM HEeKOTOpoe
OrpaHWyYeHHOEe BOCCTaHOBSIEHME.

A.4.8 Heo6xoavmasn nHdpopmaumna: bonblue gaHHbIX O BO3AeACTBUMN n3obpaxeHus 6onbLIoro pasvepa
(> 1 mm).

A.4.9 OnbIT ¢ naMmnamm: OakTMHECKU HET nlamn, CnocobHbIX Bbi3BaTh TAKOW TUN nospexaeHusi. KceHo-
HOBblE OyroBble Nammbl, CHOKYCUPOBaHHbIE Ha rNas, MOryT Bbi3BaTh Tako ahPEKT, UTO NOKaA3aHO KIIMHUYe-
CKUMM OrnbiTamu. [03TOMY KpaiiHe pepKu Uik He OnNucaHbl NOBPEXAEHUS OT NPUCTANBbHOIO B3rNsAa Ha CUNbHbIe
KCEHOHOBbIe Nnamnbl. ECTecTBeHHan 3awmTHas peakums oObIMHO OrpaHuYMBaeT BO3OENCTBUE, NPENsaTCTBYSA
NOBPEXAEHMIO.

A.4.10 KnioueBbie CCbINKMN:

ALLEN, R.A. Retinal Thermal Injury. Proc ACGIH Topical Symposium, 26 — 28 November 1979, ACGIH,
Cincinnati, Ohio (Tennosoe noBpexaeHue cetyatku) (1980).
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HAM, W.T. Jr, RUFFOLO, J.J. Jr, MUELLER, H.A., and GUERRY, D. The Nature of Retinal Radiation
Damage: Dependence on Wavelength, Power Level and Exposure Time. Vision Res. (IMpypoga noepexgeHus
ceTyatku uafiyyeHmem: 3aBUCUMOCTb OT AJIHbI BOSHbI, YPOBHS MOLLHOCTM U BpemeHu obnyuerus), 20(12),
1105 — 1111 (1980).

HAM, W.T. Jr, WILLIAMS, R.C., GEERAETS, W.J., MUELLER, H.A., GUERRY, D., CLARKE, A.M., and
GEERAETS, W.J. Effects of Laser Radiation on the Mammalian Eye. Trans. NY Acad. Sci. (Bosgeicteue
Many4eHusi nasepa Ha rnasa mnekonutawwmx), 28, 517 — 526 (1966).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York, Plenum,
(BesonacHocTb npu paboTte ¢ nasepamu 1 gpyrmMmm onTUHECKUMU CToYHuKamm) (1980).

BuoadhdexT Ne 5: YneTpachmoneToran katapakra

A.5 BuoadpdpekT: YneTpachmonetoBas katapakra.

A.5.1 Opran/mecTo: [nas/xpycranuk.

A.5.2 CnekTpanbHbii gvana3soH: OT1 290 go 325 HM, BO3MOXHO, A0 400 HM.

A.5.3 MNMuk cnekTpansHoro aeucTeua: MNMpumepHo 305 Hm (Pitts, 1977) gns ocTpoi KatapakTbl; HET CNEeKT-
panLHOro AeriCTBUS, OKasbIBaLWEro achdekT, Npu anuHe BonHbl > 325 Hm (Lerman, 1980, Zigman, 1979).

A.5.4 Hanvume gaHHbIX: XOpoLliMe gaHHble 06 OCTpom nopore anst KponukoB U 06esbsiH (295 — 325 Hm);
HeT [aHHbIX Of1A OCTPON KaTapakTbl YESI0BEKA, HO €CTb SNUAEMMUOSIONMMYECcKoe NOATBEPXKAEHUE Ans NoCTo-
SHHOrO BO3gencTBus YO-B-uanyueHus (Taylor, 1988).

A.5.5 3aBMCMMOCTL OT BpeMeHM: 3ameTHOe NOMYyTHEHUe XpycTanuka obbIMHO NosiBRsieTcs Yepes 4 unm
bonee yacoB Nocsne BO3AEHACTBUS; BPEMS 3aBUCUT OT TOMO, HACKOSILKO BO3AENCTBME OTIIMMAETCH OT NOPOroBOro
npepena. bonbloe BO34eNCTBUE BbI3bIBAET peakuMio B TeueHue Gofee KOPOTKOro NPpoMeEXyTka BPeMEHMU;
HEKOTOPOE BOCCTaHOBIIeHUEe HabnopaeTcs B TeMeHUe HECKOSbKUX OHEN Tonbko BGAM3M nopora; B gpyrux
cnyJasx NpoOUCXOAMT NOCTOAHHOE NOMYTHEHUE XpycTalukKa.

A.5.6 MexaHuam: doToxummuueckas peakuus; getanm HesiCHbI.

A.5.7 CumnTOMBI: «[TOMYTHEHME» 3pEHUs.

A.5.8 Heo6xognman nHdopmaumna: CnektpansHoe gedcTBue, ecrnv CyLUEeCTBYET, AN OCTPOro U OencCTBY-
wwero YP-A-nanyyenus;; paHHele 06 agauTMBHOCTM MOBTOPSIIOWMXCS BO3OENCTBUMIA U BO3MOXHBIX 3apep-
aHHbIX 3(P(PEKTOB OT NEPUOAUYECKUX BO3LENCTBUI.

A.5.9 OnbIT ¢ namnamm: V3BeCTHbI ClyvailHbie NMOBPEXASHUS OaXe OT BO3OENCTBUS KCEHOHOBLIX OYrOBbIX
namn. OrpaHuyeHHoOe BO3AeNCTBME Ha YesioBeKa.

A.5.10 KnioueBbie CCbINKMN:

BRACHEM, A. Ophtalmic ultraviolet action spectra. Am. J. Ophtalm. (OcdTanbmuyeckuin Y®-cnekrp
pencteus), 41, 969 — 976 (1956).

LERMAN, S. Radiant Energy and the Eye. Mac Millian, Inc., New York (Jlyuncras aHeprusi u rmaaa) (1980).

PARRISH, J.A., ANDERSON, R.R., URBACH, F., and PITTS, D. UV-A: Biological Effects of Uliraviolet
Radiation with Emphasis on Human Responses to Longwave Ultraviolet. Plenum Press, New York (Buono-
rmyeckue Bosgenctaus YO-uanyyeHusi ¢ ynopoM Ha peakumio YenoBeka Ha ANMMHHOBONHOBLIA Y®) (1978).

PITTS, D.G. The Ocular Ultraviolet Action Spectrum and Protection Criteria. Health Physics (TnasHoi
Y®-cnekTp gencreus u kputepum sawmthel), 25, 5569 — 566 (1973).

PITTS, D.G. and CULLEN, A.P. and HACKER, P.D. Ocular Ultraviolet Effects from 295-1000 nm. /nvest.
Ophthalmol. Vis. Sci. (Bospgeiicteue Ha rma3 Y® ot 295 go 1 000 Hm), 16(10), 932 — 939 (1977).

SLINEY, D.H. Estimating the Solar Ultraviolet Radiation Exposure to an Intraocular Lens Implant. J. Cataract
Refract. Surg. (OueHka conHeuHoro Y®-o6nyueHust Ha rnasHble xpycranukm), 13, 296 — 301, May 1987.

SLINEY, D.H. Physical Factors in Cataractogenesis — Ambient Ultraviolet Radiation and Temperature.
Invest. Ophthalmol. Vis. Sci. (Pnanueckme chaktopbl B kaTaporeHesuce. Okpyxawwme YO-uanyyeHue u
Temneparypa), 27(5), 781 — 790, 1986.

TAYLOR, H.R., WEST, S.K., ROSENTHAL, F.S., MUNOZ, B., NEWLAND, H.S., ABBEY, H., and
EMMETT, E.A. Effect of Ultraviolet Radiation on Cataract Formation. New England Journal of Medicine
(Bosgeiicteue YOP-usnyyeHus Ha obpasoBaHue katapakrbl), 319, 1429 (1988).

WAXIER, M. and HITCHENS, V. (eds). Optical Radiation and Visual Health. Boca Ration, CRC Press
(OnTuueckoe uanydeHue n BusyanbHoe 3goposbe) (1986).

ZIGMAN, 8., DATILES, M., and TORCYZNSKI, E. Sunlight and Human Cataracts. Invest. Ophthalmol.
Vis. Sci. (ConHeuHbIn cBET U KaTapakTa YyenoBeka), 18(5), 462 — 467, 1979.

ZUCLICH, J.A. and CONNOLLY, J.S. Ocular Damage Induced by Near Ultraviolet Laser Radiation. /nvest.
Ophthalmol. (MoBpexgeHue rnas, Bbi3BaHHOE G/IKHUM NasepHbiM YP-uanyueHuem), 15, 760 — 764 (1976).
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BuoaddekT Ne 6: YneTpachmonetoran aputema

A_6 BuoadpdpekT: YneTtpacuonetosas spurema.

A.6.1 Opran/mecTo: Koxa.

A.6.2 CnekTpanbHbin guanasoH: OT1 180 — 200 go 400 — 420 Hm, rnasHbiM 06pasom 200 — 320 HMm.

A.6.3 MNMuk cnekTpanbHoro gencrTeuaA: MNpumepHo 295 Hm (Urbach, 1968, Anders, 1995); npumepHo
254 um (Hausser, 1928, Coblentz, 1932, Freeman, 1966).

A.6.4 Hanuuue paHHbIX: Xopowue gaHHble 06 octpom nopore gnsa nogen (254 — 400 Hm). JaHHble
pasHbix nabopartopuit 06bIMHO XOPOLLO COBMAaZaloT, €C/iM NPUHUMAIOTCS B pacyeT ABa crekTpasibHbIX Oei-
CTBUS: OOVH ans 4 — 8 4 u gpyron anst 24 — 48 u.

A.6.5 3aBucumocTb OT BpeMeHu: 3ameTHas peakuusi 06bIMHO nosiBNsieTcst nocne 4 — 12 v, cnegyowmx
nocrne BO3A4EeNCTBUS, NPOXOASLLEe BPEMS 3aBUCUT OT TOro, OT/IMYAETCH NI BESIMMMHA BO3LEUCTBUSA OT npe-
AenbHOoW A03bl. CUnbHOE BO3AEACTBUE Bbi3bIBAET peakumio B TeueHne boree KOPOTKOro NPOMEKyTKa BPEMEHU;
BOCCTaHOBNeHue HabniopgaeTcs B TeueHne 24 — 48 u, 3a UCKIIOYEHUEM KpaliHe TshXenbiX BO3AeNCTBUMA.

A.6.6 MexaHmam: doToXMMUYECKas peakuusi, Bbi3biBaWas Lernb GUonorMyeckux peakuuin; getanu
He 0co60 sAAcHbI (van der Leun, 1965).

A.6.7 CvmnTombi: CropaHue Ha CofHuUe, NoKpacHEeHUe KOXWU B MecTax Bo3feincTBus ynbtpacuonero-
BOIO U3NyYEHUS.

A.6.8 Heobxoauman nHopmaumn: bonbliee paspelleHne noporoBoro sHaueHust B guanasoHe ot 305
00 320 HM; BO3MOXHOCTb 3amesieHHoro achdekta n3-3a NOBTOPSIOWMXCSH BO3ASACTBUN.

A.6.9 OnbIT ¢ namnamm: He pegku cnyJaitHble BO3OEHCTBUS OT HakTepULIMAHBIX J1aMM, PTYTHBIX U KCEHO-
HOBbIX AYrOBbIX J1aMrl, HO TOJILKO CELManbHOro NpumMeHeHus. HamepeHHoe Bo3peincTeuMe OT flaMmn A4ns 3arapa.

A.6.10 KnioueBbie CCbINKMN:

ANDERS, A., ALTHEIDE, H., KNALMANN, M., and TRONNIER, H. Action Spectrum for Erythema in
Humans Investigated with Dye Lasers. Photochemistry and Photobiology (CnekTp geicTBus apuTeMbl Npu
uccneaoBaHusix Niogen ¢ NoMoLbo nasepa), 61, 200, (1995).

COBLENTZ, W.W. and STAIR, R. Data on the Spectral Erythemic Reaction of the Untanned Human
Skin to Ultraviolet Radiation. Bur. Stand. J. Res. (aHHbIe NoO CnekTparibHON 3PUTEMHON peakumMm He3aroperon
YernioBeYecKon Koxu Ha Y®-uanyuenue), 8, 541 (1932).

COBLENTZ, W.W. and STAIR, R. Data on the Spectral Erythemic Reaction of the Untanned Human
Skin to Ultraviolet Radiation. Bur. Stand. J. Res. (aHHbIe No CNeKTparisHON 3PUTEMHON peakumMm He3aroperon
yerioBeveCKon KoXu Ha YO-usnyyenue), 12, 13 — 14 (1934).

COBLENTZ, W.W., STAIR, R. and HOGUE, J.M. The Spectral Erythemic Reaction of the Human Skin
to Ultraviolet Radiation. Proc. Nat. Acad. Sci. U.S. (CnekTpasnbHas 3puTeMHasn peakuus YeoBeYeCKOn KOXu
Ha Y®-usnyuenue), 17, 401 — 403 (June 1931).

FITZPATRICK, T.B., PATHAK, M.A., HARBER, L.C., SIEJI, M., and KUKITA, A. (eds). Sunlight and
Man. Tokyo, Tokyo University Press (ConHeuHblii cBeT 1 1Yenosek) (1974).

FITZPATRICK, T.B. Dermatology in general medicine (depmatonorus B obwei meguuuHe), 5" ed.
McGraw Hill, New York, pp. 1555-1561, (1999) and its references.

FREEMAN, R.G., OWENS, D.W., KNOX, J.M., and HUDSON, H.T. Relative Energy Requirements for
an Erythermal Response of Skin to Monochromatic Wavelengths of Ultraviolet Present in the Solar Spec-
trum. J. Invest Dermat. (TpeboBaHus K CPAaBHUTENbHON 3HEPrUM OIS SPUTEMHON PeakLmMM KOXU Ha MOHO-
XpoOMaTuyeckue AnvHbl BONH YP-npucyTcTBrsA B CONHEYHOM crnekTpe), 64, 586 — 592 (1966).

HAUSSER, K.W. Influence of Wavelength in Radiation Biology. Strahlentherapie (BnusiHue gnuHbl BOSHbI
B Guonorumn obnyueHus), 28, 25 — 44 (1928).

HAUSSER, K.W. and VAHLE, W. Sunburn and Suntanning (ConHeuHblii OXOr U CONMHEeYHbI 3arap)
Wissenschaftliche Verbffentlichungen des Siemens Konzems 6(1), 101 — 120 (1927), Translated in: Biologic
Effects of Ultraviolet Radiation (F.Urbach, ed), Pergamon Press, New York (1969).

HAWK ed Photodermatology (Ceetogepmaronorusi) Amold, London, pp. 43 — 52, (1999) and its references.

ISO 17166:1999/CIE S007-1998 Erythema reference action spectrum and standard erythema dose
(CnpaBoYHbIiA CNEKTP OEACTBUS SPUTEMBI U CTaHOAPTHAs [03a SpUTEMBI).

van der LEUN, J.C. Theory of Ultraviolet Erythema (Teopus ynbTpacdhroneToBoi sputemb!).

LUCKIESH, M., HOLLADAY, L.L., and TAYLOR, A.H. Reaction of the Untanned Human Skin to Ultra-
violet Radiation. J. Opt. Soc. Amer. (Peakumsi He3aropenomn 4enoBeYeCcKOnW KOXM Ha ynbTpacuoneToBoe
manydyenue), 20, 423 — 432 (1930).

PARRISH, J.A., JAENICKE, K.F. and ANDERSON, R.R. Erythema and melanogenesis action spectrum
of normal human skin. Photochemistry and Photobiology (3putema n cnekTp OelcTBUS MernaHoreHeauca
HOpMarsibHOM YenoBeYeckon koxu), 36, 187, 1982.
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SCHMIDT, K. On the Skin Erythema Effect of UV Flashes. Strahlentherapie (BnusHue Y®-Bcnbiwek

Ha apuTemy Koxu), 124, 127 — 136 (May 1964).
URBACH, F. (ed). The Biologic Effects of Ultraviolet Radiation (Buonormyeckoe BO3geincTeue ysnbtpa-

cuonetoBoro uany4yeHus). Pergamon Press, New York. pp. 83 — 39, 327 — 436, 541 — 654, (1968).
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MpunoxeHue B
(cnpaBouHoe)

MeTog ncnbiTaHMA
B.1 UsmepuTenbHbIe NpUbopbl

B.1.1 [1BOMHOA MOHOXPOMATOP: PpeKOMeHAyEeMbIN npubop

MamepeHue napameTpoB UCTOMHUKA M3NYyYeHUs B Liensx knaccudukaumm onacHocten TpebyeT TOUHOCTU
npu kanubposke 1 ucnbiTaHusAx. LLnpokononocHas cnekTpasibHas YyBCTBUTESNbHOCTL AETEKTopa U BbiCOKas
cnekTparnbHaa paspeluarLlas crnocobHoCTb, TpebyemMblie gns obecneyveHns TOMHOTO B3BELLUMBAHUS, NPUBOAST
K CTPOrum TpeboBaHMAM MO NOLABEHUIO BHEMNOSIOCHBIX CBETOBbIX NOBOYHBLIX UsnyyeHuid. KannbposouHbie
MCTOUHUKM ODecrneumMBalOT LUMPOKUE CMEKTPasibHble BbIXOOHbIE XapaKTEPUCTUKU, KOTOpble AOMKHbI ObiTh
orpaHuyeHbl BHE NOMOChl NponyckaHusi. OTHOLWEHUEe BHEMOIOCHOW SHEPIMU K SHEPrMU B NOJSIOCE MponycKka-
HUA NPU ANMHE BOMNHbI 270 HM Ans BONb(pamMoBbIX UK BOSb(PaMOBO-TaNIOreHHbIX KanmbGpoBOYHbIX famn
[IONKHO GbiTh MeHbLe Yem 10™. [IBOIHON MOHOXPOMATOpP — €OUHCTBEHHBIN NPUGOP, o6ecreunsaloLLmii Heo6-
XOQUMYIO CENEKTUBHOCTb, U OH PEKOMEHAYETCA ANS U3MEPEHUI, KacarLMXcs onacHocTu Y®-guanasoHa v
BUOMMOrO U3nyveHusi. OYeBUMOHO, YTO MOHOXPOMAaTUYECKUE CUCTEMbl CO3JAI0T HEKOTOpble OrpaHuyYeHus
no yaobcTey u GbICTPOOENCTBUIO U3MEpPEHUiA. Acnonb3oBaHWe OQUHOYHOrO MOHOXpoMaTtopa B Y®-guana3soHe
Mnu BUOAMMOM gManasoHe OrnpaBhaHO TONbLKO B TOM Cilyvae, €Ciii NOSy4valTCA CONOCTaBUMbIE C ABOWHBLIM
MOHOXPOMAaTOpPOM pesysSibTaTbl. Hanpumep, OAMHOYHbLIA MOHOXPOMATOP MOXET NMPUMEHATLCH OIS CBETO-
ANOJOB, KOTOPbIE U3BECTHLI OYEHb OrPaHUYEHHOW CNEKTPasibHON NOIOCOR U3JSTyYeHUs.

B.1.2 LlUnpokononocHbIe AETEKTOPbI

CoBpemMeHHbIe LMPOKOMONOCHBIE AETEKTOPbI, OTKanMbpoBaHHbIe NO COOTBETCTBYHOLLEMY CNEKTpYy Aeu-
CTBUS, MOXHO UCMONb30BaTb, HO C COOTBETCTBYHOLLEH OCTOPOXHOCTEIO. OHU yAOGHBI B MCNONb30BaHUM MPU
pabote ¢ MMNyNbCHBIMA UCTOUHUKAMU U3NYYEHUS] NMPU KOPOTKOW ONUTENBHOCTU UMMYNbCOB UM UCTOYHU-
KamMu U3nyyeHUs HU3KOM UHTEHCUBHOCTU. LLIMPOKONOMOCHbIE CEHCOPLI OIS OLEHKU OMNacHOCTU, Kak NpaBuno,
CTPEMSATCH COrMacoBaTh B3BELUEHHbIN CNEKTP NMyTeM UCNONb3oBaHUs (bUNbTPOB. DTO COMMacoBaHUe HUKOraa
He GbiIBaeT TOYHbIM U MPUBOAUT K HEKOTOPLIM owmnbkam. CnekTpanbHas owmnbka BHOCUT BKIag B Heonpeae-
JNIEHHOCTb TOJSIbKO B TOW CTEMEHU, HACKOMbKO HEU3BECTEH CMEeKTP MCTOYHUKA U3NYYEeHUA U CrnekTpasbHas
UYBCTBUTESIbHOCTL AeTeKTopa.

Ecnu cnekTp UCTOYHMKA HEU3BECTEH, TO MaKCUMasbHOE NPOLEHTHOE pacxoXaeHue Mexay OEeTEKTOPOM
M CMNEeKTPOM OeNCTBUS MPUHMMAETCS B Ka4yecTBe HeonpeperneHHocTu. 3Ta OueHKa HeonpeneneHHOCTU
OOIMKHA BKITKYaTh PAaCCMOTPEHME CrekTpanbHon obnactu, roe CnekTp AerUCTBUS PaBeH HynIo.

Korga u3BeCTHbl cnekTpanbHas uyBCTBUTESIbHOCTb AETEKTOpa U CNEKTp UCTOYHUKA U3NYYEeHUsl, nyTem
NPOCTbIX PAcYeTOB MOXHO onpeaenutb Ko3duumeHT koppekuun. Npyu ncnons3oBaHUM BMECTE C COOTBETCTBY-
OWUM KO3DULIMEHTOM KOPPEKLMM LLIMPOKOMNONOCHbIA AETEKTOp obecrneymBaeT SOCTOBEPHbIA METOL U3Mepe-
HUS B COOTBETCTBMMU C HAaCTOALWMM CTaHgapToM. Ha pagvomeTpucta BO3naraeTcsi OTBETCTBEHHOCTb MOKasaTth,
4TO KOAhDULMEHT KOPPEKLUM OBOCHOBAH B K&XKOOM KOHKpETHOM crydae. KonebaHus, koTopblie BegyT uim MoryT
NPUBECTU K U3MEHEHUsIM CMEKTPa, TpebyloT NOBTOPHOIO onpeaeneHusi KoathuuueHTa KoppeKkUun.

Mn pnMmedaHne — Ynquvnb I/I3MepI/ITeJ'IbeII7I npouecc BO MHOIMnMx HanpaeBneHUsX no3BonisAeT Ucnosib3oBaHWe
KOM6I/IHaL|,I/IVI 13 B3BeLUeHHbIX LUMPOKOMNONOCHLIX pagnomMeTpoB U ,D,BOI7IHOFO MOHOXpoMaTopa. AHanuns NPOCTPaHCTBEHHbIX,
BpeMeHHbIX U3MEHEeHUA UNU U3MEHEeHWn oT oGpasua K oGpasuy TUNOB WUCTOYHMKA U3NydeHUsa MOXeT ObITb 6bICTpO
BbINOJIHEH NPpU NCNONb30BaHUMN OeTeKTopa C d)I/IJ'IprOM.

B.2 NMpuGopHbIe orpaHnyeHus

B.2.1 LLlymoBan 3kBMBaneHTHas 3HEpreTMYecKan 0CBELWEHHOCTb

Bce npubopbl MMeloT npefen, Hwke KOTOPOro HEBO3MOXHO NPOBECTU UamepeHue. [ina aHanuaa onac-
HOCTU HEMPABOMEPHO yKasbiBaTb B KAYeCTBE pesdynbTara HyfeBoil CUrHasn, ecrii U3BeCTHO TOMbKO TO, YTO
M3MepeHHoe 3HayeHue MeHblue npefena uamepeHus npubopa. ObopyaoBaHue, Mcnonbayemoe Mnpu ucrbl-
TaHusAX Ha 6e3onacHOCTb, OOMMKHO OTNUYATLCS BO3MOXHOCTLIO OnpefeneHus npegena unm npegenos name-
peHus. Ecnu npubop nokasbiBaeT HOMb MU 3HAYEHUE HUXE npegena UM3MepeHus, TO COOTBETCTBYHOLLMIA
npegen namepeHus JormxeH 6biTh yka3aH B npoTtokone. Ecnu aHayeHne npefdena namepeHus npubopa okaabl-
BaET CYLLECTBEHHOE BIIMSIHUE Ha KNaccuuKaLMio MICTOMHUKOB U3JyYEeHUs], TOrga oueBUgHoO, YTo Tpebyetcs
fbonee kaueCTBEHHbIN U3MepUTENbHbIA Npubop.
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MpumeuvyaHue — lMNMpegen usMepeHus cnekTpopaguomeTpa OBbIMHO OrpaHW4MBaEeTCs COGCTBEHHbLIMM LUYMamu
petekTopa. 3a cobcTBEHHbIE LUYMLI 4eTekTopa MoryT 6biTh NPUHATLI CpegHekBagpaTuyeckue konebGaHus ero TeMHOBOMO
TOKa. BennunHa cobCcTBEHHbLIX LLYMOB AETEKTOPa, YMHOXEHHAs Ha KanMbpoBOYHbLIA CMEKTp CUCTeMbl, YToGbl B peaynb-
Tate MNONy4UTL CNEKTP TOW e PasMepHOCTM, YTO M U3MepsieMblid, HasbiBaeTCs MNPMBEOEHHLIM KO BXOAY YPOBHEM
wyma (NEI). YkasbiBaeMble B NPOTOKONE CrekTpanbHbIe U3MepeHus — Havborbluve U3 3HaueHWin U3MEePEeHHOTo CriekTpa
1 npuBedeHHOro ko Bxody ypoBHsA wyma (NEI) ans kaxgon AnvHbl BOSMHBI.

B.2.2 CnekTpanbHaa YyBCTBUTENLHOCTL Npudopa

dopma crnekTpanbHOn YyBCTBUTENBHOCTL Npubopa (annapatHas (yHKUMS) U OTHOLLEHUE U3MEepPUTENBHOIO
MHTEpBaJIa K NosIoce nponyckaHus 6yayT onpeaenaTb CrnocoBHOCTb CUCTEMbI TOYHO NPOU3BOAUTL U3MEPEHUs
CUrHarnoB C Y3KUM CMNEKTPOM, K NPUMEpPY aTOMHbIX NuHuiA uanyyeHus (cm. Kostkowski, 1997, rnasa 5).

MOHOXpPOMaTOp C COBEPLUEHHON TPEYrOSIbHON CEKTParibHON YyBCTBUTENBHOCTLIO (annapaTHOM pyHKLUMEN),
MCNOSb3yeMbIA B CUCTEME, UMeloLLen pabounin nHTepBar, paBHOMEPHO pasfenieHHbIn Ha Nosiockl Nponyc-
KaHus,, OygeT TOYHO U3MEPSATb BCE CUrHasibl HE3AaBUCUMO OT MX criekTpanbHoi cdopmbl (cm. CIE 63:1984,
nyHKT 1.8.4.2.1, unu Kostkowski, 1997, nyHkt 5.9). OTKNOHEHUA OT 3TOrO MOryT NPUBECTU K OLIMOBKam B U3me-
peHun aHeprun. CnekTpasnbHas YyBCTBUTENIBHOCTb CUCTEMbI JOIMKHA ObiTb onpegeneHa npu MamepeHusx
(Npy BLICOKOIN CNEKTpasnbHOW paspeluarolleid CnocobHOCTM) UCTOYHUKA, U3MYYAIOWEro B Y3KOM AuanasoHe
ONUH BONH. MamepsieMblit cnekTp [ormkeH ObiTb CUMMETPUYHBIM OTHOCUTENBHO AJIUHbLI BOSTHbI MCTOYHMKA,
uTOObI NPEeaCTaBNATb OTKIMK CUCTEMBI NPU YCTAHOBKE Ha €AUHUYHYIO OJIMHY BOJTHbL. CNOCOBHOCTL CUCTEMBI
TOYHO U3MEPATb SHEPIMIO Y3KOMOSIOCHOIO CUrHana onpeaenseTcs TOMHOCTLIO NOSIyYEHUS CYMMbI CNIEKTPasibHbIX
XapaKTepUCTUK Ha KaKOOM U3 yKasaHHbIX OnuH BOSH. KonebaHus B CymmapHOM crniekTpe SBNSOTCS NOTEHLM-
anbHbIMM UCTOMHUKaMK OLIMBOK Npu onpepeneHuM napameTpos O6LLEero U3MepseMoro curHana u SOJpKHbI
ObITb BKINIOYEHBI B aHaNIN3 HEOMNpPeAeneHHOCTH.

Xapakrepuctuku o6opyaoBaHua BUSIOT Ha pesynbTaT OLEeHKM onacHocTU. MNonoca NnponyckaHMs MOHO-
xpomartopa OygeT U3MeHsATb B3BELLEHHbIE pe3ynbTaTbl NoObix 0b6nacTei cnekTpa ¢ nepeMeHHbIMA YPOBHAMU.
Bce npubopbl ¢ OrpaHM4EHHON MONOCON NPOMYCKAHUSA NPEACTaBMAT CUrHan nNpu HENpaBUIbHOW AfIMHE
BOJTHbI, YTO BEAET K OLWKUGKaM B3BELUEHHON CYMMbI.

Hwuxe, B Tabnuue B.1, ykasaHbl peKOMEHOyeMble 3HaYeHUs NOSIOCkl NPOMNyCKaHWUA Npu 2%-HoW BepXHein
rpaHuLe HeonpeaeneHHOCTU B3BELUEHHbIX CYMM.

Ta6nuua B.1- PekomeHgyeMble 3Ha4eHUsi NMOSIOCHI NPONyCcKaHUs

AOvana3oH, HM Monoca nponyckaHus [NonHas LWWpWHa Ha nofioBuHe BbicoTbl (FWHM)]
200 <1 <400 <4 Hm
400 <A <600 <8 HMm
600 <1 <1400 <20 HM
1400 <) HeT orpaHuyeHuii no nonoce

Ons cMsirueHus npegnonaraemoit TOYHOCTU MOSOCHI MPONycKaHusi MoXeT GbiTb ucnons3oBaH Gonee
NOMHBIA aHanu3, YYUTLIBAKOLMIA CMEKTP UCTOYHUKA U3NyuveHusl. PesynbTaTbhl aHanmsa AOrbkHbI ObiTb BKITO-
YeHbl B YNOMSHYTYIO HEONPEAENEHHOCTb U3MEPEHMUIA.

Mn pnMmedaHne — B cucremax ¢ HenpepbIBHbIM UHTErpupoBaHMemM curHana B tedeHme CnekTtpanbHOro CKaHumpo-
BaHuA npu namepeHun 06u4e|7| 9Heprmmn He HaGJ’IIO,D,aIOTCﬂ OLIJI/IGKVI, cBfAA3aHHble C q)OpMOI?I cnelcrpaanon YyBCTBUTE b~
HOCTU UNK C OTHOLLUeHMeM NoNnochbl NponNycKkaHUA K N3aMeputTenHOMY UHTepBany. O,D,HaKO AOnA Takoro Tuna I'IpI/IGOpOB nx
LIMPOKaa Nonoca NnponyckaHus Gyp,eT npMBOANTL K oLinMbKam BO B3BeLLUEHHbIX pesynbTaTtax.

B.2.3 TOYHOCTbL YCTAaHOBKM ANVH BOJH

TOYHOCTb YCTAHOBKU AJIMH BOJSH, UCNONb3yeMbIX Ars onpegerneHns hopmbl CEKTPa UCTOUMHUKA, OKa3biBaeT
OFPOMHOE BSIUSIHUE Ha B3BELUEHHbIE 3Ha4YeHus. Hanpumep, cnekTpanbHas BecoBas (HYHKUMS akTUHUYHOM
ynbTpacuoneToBon onacHoctn Syy(L) nameHsietcst ¢ 60nbLIOA CKOPOCTLIO, T. €. Ha 250 % npu OTKNOHEeHUU
B 3 Hm ot 300 HMm. Ecnun Heobxogum npuemnemslin npegen norpewHocTy, TO U3MEepeHHas SHeprus 4OSmKHa
ObITb TOYHO CBSi3aHa C AJIMHOM BOSIHbI, J15 KOTOPOA NPOU3BOAUTCH €€ B3BELLUUBAHUE.

B tabnuue B.2 nokasaHo, Kak M3MEHSIOTCA B3BELUEHHbIE 3HAYEHWS NPU OTKIIOHEHUM OT U3MEPUTENBLHOIO
uHTepsana Ha 0,1 HM. Vi3MepeHHble 3Ha4YeHUsi paccyUTaHbl NpU YCIIOBUKU, YTO CNEKTPOPagUoOMeETp UMeeT
TPEYrOSbHYIO CNEKTParbHYIO0 XapaKTepPUCTUKY, NOSOCY NPOMNyckaHUs 2 HM U U3MEPUTESIbHbIA MHTEpBarn B 1 HM.
CyMma M3MepeHHbIX 3HaYeHUI SKBUBAJSIEHTHA CABUTY JIMHWM NO NPUYMHaM, ONMCaHHbIM B B.2.2. YucneHHblie
3HaYEHUS B3BELUEHHbIX U3MEPeHUil oTnuyaloTcs Ha 2,5 % npu usmeHeHuM gnuHel BonHbI Ha 0,1 HM. Morpeww-
HOCTb TaKOW BESIUUYUHbI MOXET BO3HUKHYTb, €CNU oLinbka npubopa no AnvHe BofiHbl paeHa 0,1 HM.

30



FOCT IEC 62471-2013

Ta6bnuua B2- I'Ipmmep 3aBUCUMOCTHU NOrpeLHOCTU B3BeLUeHHOro aHa4yeHusa OT NorpeLlHOCTU ANNHbI BOJTHbI

305 Hm 305,1 HM

HM Su() U3mepeHHoe | BaseweHHoe | W3mepeHHOe BsBelueHHoe COOLF;I(;‘L;GHMG

304 0,084 85 0,250 00 0,021 21 0,2250 0 0,019 09

305 0,060 00 0,500 00 0,030 00 0,4750 0 0,028 50

306 0,045 40 0,250 00 0,011 35 0,2750 0 0,012 49

307 0,034 36 0,000 00 0,000 00 0,0250 0 0,000 86
CymMmmbl 1,000 0 1,000 0 2100 %
CyMMbI 0,062 56 0,060 94 2974 %

Suv(X) — cnekTpanbHas BecoBast (DyHKUMS aKTUHUYHOM yNbTpachuoneToBoin ONacHOCTU.

TOYHOCTb YCTAHOBKM OJIMH BOSIH MOHOXPOMATOPOM, UCMOSb3yeMbIM ANsi UCMbITAHUIA, OOIDKHA ObITh
OOCTaToOYHOW [Nt MONyYeHUs1 B3BELUEHHbIX Pe3ynbTaToB € MOMPELHOCTbI0, BO3HUKAKLWENH M3-3a Onbku
no AnvHe BOSHbI MeHbLue YeM 3 %. MoaTomy Heobxoaumasi TOUHOCTb 3aBUCUT OT 061acTu cnekTpa u ucnosb-
3yemoin BecoBon yHkuun. B tabnuue B.3 nogseneH utor npegnonaraeMoi TOYHOCTU, MPU KOTOPOW NorpeLw-
HocTb ByaeT paBHa ~ 3 %.

Ta6bnuua B.1- PeKomer,yeMble 3Ha4YeHMnA TOMHOCTW YCTaHOBKM ANWH BOTH

ﬂmanasoH, HM TouyHoCTb AONTWHBI BOJTHbI
200 <. <300 0,2 Hm
300<21 <325 0,1 Hm

325 <1 <600 0,2 Hm
600 <A <1400 2 HM

Ona cMArMeHus npegnoriaraeMoil TOUHOCTU YCTAHOBKM AJIMH BOJIH MOXeET ObiTb Mcrnonb3osaH Gonee
NOSHbIA aHaNM3, YYUTLIBAIOLLMIA CMEKTP UCTOMHUKA U3NyyeHUs. PeaynbTaThl aHanusa JoSkHbl 6biTb BKIIHO-
YeHbl B YNOMSAHYTYIO HEONpPEeaeNeHHOCTb U3MepPeHUiA.

B.2.4 MowHoOCTb NOGOYHOro N3ny4eHus

MonHas kanubpoBka cnekTpopaguoMeTpoB TpebyeT NpUMEHEeHUss UCTOMHUKOB C LUMPOKUM BbIXOAHBLIM
crnekTpom u Gonbloin sHeprmen. Ecnu cnekTpanbHoe nogaBnieHue HegoCcTaTovyHO, TO LOMONHUTENbHAas
SHeprus OT ApyrMx y4acTkoB cnekTpa GygeT BkioueHa B KanubpoBKy. Pe3aynbTatom Takoro poga owmbku
aBngdeTcs «nepeKanMGpOBKa» cnekTpopaguomMeTpa, YTo NpMBOAUT K 3aHWKEeHHbIM 3Ha4YeHUsAM I'IOTeHLl,I/IaanOI7I
OnacHoCTU. TUNMYHOE COOTHOLLEHUE Mexay obLen sHeprmei u CUrHanoMm, NPonyLUeHHbIM Yepe3 MOHOXPO-
MaTop, COCTaBNsET 10°. Ons goctwkeHus TouHocTn B 1 % nopaBneHne BHENONOCHOIO U3NyYeHUsi OOIMKHO
66Tk nopsaka 10° (cm. CIE 63:1984).

B.2.5 BxogHas onTvMKa AOnNA W3MEpPEeHUN CNEeKTPanbHOW 3JHEPreTMHYECKOM OCBELLEHHOCTH:
PexomeHgaumm

BosHukaeT psg npobnem kacarenibHO MOHOXPOMAaTOpPOB, WUCMOSb3YIOWMX OObIMHYH) BXOOHYK OMTHUKY.
KannGpoBouHbI U U3MEPAEMbIA UCTOMHUKM MOTYT HE UMETb HM OOQMHaKOBOM NONspu3auumn, HA OOUHAKOBbIX
pasmepoB, YTO NPUBOAUT K KonebaHusm BxogHoro yrna. Kpome 1oro, usmMmepsiemMble UCTOMHUKM ByayT CTAru-
BaTb KaK Marblil, Tak U 6onblume yribl. 3TU PasnMumsa MOry NPUBECTM K OLUIMGOYHBIM U3MepeHusM. Mcnosb-
30BaHWe UHTErpupyLlei chepbl B Ka4eCTBe BXOQHOIMO YCTPOUCTBA OJ19 MOHOXpOMAaTopa — 3TO PEKOMEHAY-
eMblii MeTo NpYU U3MEPEHUN IHEPreTUHECKON OCBELLEHHOCTU, TaK Kak CryyailHOe OTpaXKeHUe OT MOKpbITUA
M3MeHsIeT NoNsApu3aLunio BXOOSLLEro CBETA; KOHCTPYKLMS NO MEepe BO3MOXHOCTU [OMMKHA UMETb Xapakrepuc-
TUKY, 6IM3KYI0 K KOCUHYCHOW; MHOIOKPaTHbIE NEPEOTPaKEHUS BHYTPU UHTErPUPYIOLENA cepbl paBHOMEPHO
3anonHalT BXO4 paguvomeTtpa. bonblie TpyagHOCTEn MOXET BO3HUKHYTb C KOCUHYCHOM XapakTepucCTUKOW
Y®-getekrTopos.

B kayecTBe BXOOHOro yCTpOCTBa AN MOHOXpOMaTopa WNU paguOMEeTpa TakKe MOXET BbICTynaTh
nNpaBuiibHO CKOHCTPYUPOBAHHbLIA paccemBaTenb.

B.2.6 JIuHeHOCTL

MpegnonaraeTcs, YTO OTAENbHbIE IAaMIbl UIA UCTILITLIBAEMbIE YCTPONCTBA UMEKOT OTSIMYHBbIE OT Kanub-
POBOYHOIO MCTOMHUKA M3MEPUTENBHON CUCTEMbI paguoMeTpudeckue napametpbl. Ons adpdpektmeHon kanmb-
POBKM HEOOXOAUMO 3HaTb JIMHEMHOCTb CUCTEMbI U U3MEPEHUS OOIDKHbI MPOUM3BOAUTLCA B 3TOW JIMHENHOW
obnactn. HenuHeRHOCTb CUCTEMBI MOXET BbITb CKOPPEKTUPOBaHA C UCMONb30BAHUEM KasIMGPOBOYHOM (PYHKLMN,
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yToObl NPUBECTU ee K NuHenHoW thopme. MNMpuMedaTenbHO, YTO Takasi KOPPeKUUs OOIMKHA NPUMEHSTBCS U
K KanMBpoBKe, U K U3MEPEHUAM.

B.3 KanubpoBOYHbLIE UCTOUHUKMN

Ons Y®-guanasoHa pekoMeHOyeTcs UCMOoSb30BaTh AenTepuesble paspsgHbie namnbl, AN AfVH BOSMH
Bbllwe Y®-guanasoHa, BugumMoro u 6nimkHero MK-guanasoHoB cnektpa — kanubpoBaHHble BOSb(pamoBble
unu BonbdpamMoBble ranoreHHble namnbl. [eitepuesble namnbl MOTYT U3MEHATbL BbIXOOQHOM YpoBeHb Ge3
M3MeHeHUs hbopMbl CnekTpa, No3ToMy Kanubpoeka cuctembl B guanasoHe 200 — 350 HM ¢ ucnonb3oBaHUEM
JevnTepueBbIX naMn AospkHa ObiTb CKOPPEKTUPOBaHa NyTeM CPaBHEHUs! C KanMGpOBOYHBIM YPOBHEM OT BOJb-
(bpamoBbIX UK BONbMPAMOBLIX rafioreHHbIX namn B guanasoHe 250 — 350 Hv. [nuHa BOMHbI, MPU KOTOPOIA
MCMNONb3YIOTCA AeATEPUEBBIE NlaMMbl, AOMKHA ObiTh HAMMEHBLUEH, HACKOSNBKO 3TO NPaKTUYECKU BO3MOXKHO;
npy 3TOM HEOOXOAUMO YYUTbIBATb LUYM, BO3HUKAIOLWWIA B BOMb(PaMOBbIX WU BOSb(PaAMOBBIX rasioreHHbIX
KanMbpoBOYHLIX Namnax.
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MpunoxeHue C
(cnpaBouHoe)

AHanus HeonpeaeneHHOCTH

Mpu aHanuae HeonpepgeneHHocTu Tpebyetcs, 4Tobbl Bce cocTaBnswowme Obinv BbIpaXeHbl Konuye-
CTBEHHO. [MepBbii 3Tan B aHanuie HeOMNpederieHHOCTU — 3TO OMNpeAerieHUe pasfUyHbIX COCTaBMSIOLLMX.
Hwxe ykasaH CMUCOK, KOTOpPbIA MOXET ObiTb OTNPABHON TOYKON ANs pacyeTa HeonpepeneHHoCTU Npu Knaccu-
hukaumMm namn u naMnoBbIX cuctem. [ansHenwmne nogpo6HocTn ykasanbl B CIE 53:1982 «MeTtoabl oLeHKu
napaMeTpoB PaguoOMeETPOB U (pOTOMETPOBY.

WameputensHbiii npubop:

[nuHa BOMHLI

LLiupuHa nonocbkl nponyckaHus

UyBCTBUTENMBLHOCTL NO CNEKTPY

JInHeHOCTL

CrabunbHocTb

Mo6o4yHoe nanyyeHue — BHe QfIMHbI MYTU, BHEMONMOCHOE

Kanubposka:

CraHgapTHas HeonpepeneHHOCTb (3agaHHasn)
PaccrosHue
CHHXPOHHOCTL
ONEeKTPUUECKUIN pEXUM
UamepeHue
CUHHXPOHHOCTb
PaccrosHue
McnbiTbiBa€MbI UCTOYHUK — CTABUINLHOCTb, TEMMNepaTypa, pa3mep, SS1EKTPUYECKUIA PEXUM.

OTtgenbHble (hakTopbl HEONPEAENEHHOCTU A0IPKHbI ObITb HAWAEHb! UNK oueHeHbl. Kaxxabin ¢haktop 3atem
OOImKeH ObiTb NPUMEHEH NMPU U3MEepPeHUsX OIS ONpederneHusi ero BIUSIHAA Ha B3BELeHHOe 3Ha4veHwue,
ucnonb3ayemoe ans knaccudmkauum onacHoctu. Kak BugHo M3 5.3.3, NpoueHT BNMUSHUS Ha B3BELUEHHOEe
3HaYEeHWe MOXET OTNMYATLCS OT NPOLIEHTa KOHKPETHOrO (haktopa HeonpeaeneHHOCTU. 3TO BUOHO Ha npumepe
M3MEHEHUS! BbIXOAHbIX XapakTepUCTUK NaMmnbl Kak PyHKUMM OT noTpebnsiemoro Toka. MameHeHne Toka name-
HSAeT SHEepru, paccenBaemylo Nlamrnon U, KpoOMe TOro, USMEHSIeT COMNPOTUBIIEHUE Namnbl U TEMNepaTypy.
NameHeHne Toka He GygeT NMHEeNHO U3MeHsTbL obLMe BLIXOOHbIE XapaKkTepucTuku. Benencreue nameHeHus
TemnepaTtypbl BbIXOAHbIE XapakTepUCTUKU Ha OQHOW AJIMHE BOJHbI MOTYT HE NMPUBOAUTL K U3MEHEHUIO oBLLmMX
BbIXOAHbIX XapaKTEPUCTUK. XOTH U3MEHEHUS] He NUHENHBI, NSt MarbiX MU3MEHEHWUI OHU MOTYT CUMTATLCH JIMHEN-
HbiMu. OGbIYHBIA cnoco® onpepgeneHus BNUSHUS bakTopa HeoNnpeaeneHHOCTU — onpegerneHne 3HayveHus
M3MEHEHUs1 BbIXOGHOW BENMUYMHBI MO OTHOLUEHUIO K U3MEHEHUIO BXOAHOW BENIMYUHBL. DTO OTHOLUEHUE BIUs-
HUS1 HA M3MEHEeHWe BXOAHOW BEeNIMYMHBLI Ha3bIBAeTCs YyBCTBUTENBHOCTHIO. B npumepe gnst namnbl Hakanuea-
HUSi U3MEHEHMe TOKa Jlamnbl Ha HeGONbLIOe 3HaYeHNe NPUBOOUT K U3MEHEHUIO BbIXOAHbIX XapakTePUCTUK Ha
MHTEepecyLLen QrMHe BOJHbI, Kak nokasaHo B Tabnuue C.1.

Ta6nwuua C.1-lNMpumep BNUAHWA HeoNpeaeneHHOCTH

Tok namnbi CurHan Ha 300 Hm
YcraHoBka 1 8,200 0 8 451
YcTaHoBka 2 8,201 1 8 461
MameHeHne 0,0134 % 0,118 %

YyectButensHocTs — 0,118 % /0,013 4 % = 9.

HeonpegenenHocts B 0,1 % no Toky paet HeonpegeneHHocTb B 0,9 % B BbIXOAHLIX XapakTepucTUKax
npv gnvHe BonHbl 300 HM.

Kaxxpgas u3a HeonpepeneHHoOCTeN OomkHa ObiTb MpMBEAEHa K KOHEYHOMY 3HAuYeHUd U BbipakeHa
B npoueHTax. CTaHgapTHble HeonpeaeneHHOCTH craraloTcs B KBagpaTtype, U 3Ta CymmapHas ctaHgapTHast
HeonpeaeneHHOCTb, BbipaXXaeMast B NPOLEHTaX, yKa3biBaeTCs BMECTe C M3MEepPEHHbIM 3Ha4YeHUeM.
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MpunoxeHue D
(cnpaBo4Hoe)

ObLwmue cchinku

ACGIH (American Conference of Governmental Industrial Hygienists [AmepukaHckas koHbepeHums
NpaBUTENbLCTBEHHbIX NPOMbIWIEHHbIX rurmeHucToB]). TLVs and BEls; Threshold Limit Values for Chemical
Substances and Physical Agents; Biological Exposure Indices (IMoporoBbie npegenbHble 3Ha4eHus ans Xumm-
Yeckux u chuamndyeckux BellecTs. MHgekeol Buonormyeckoro o6nyyeHus). Cincinnati, ACGIH.

ANSI/IESNA (American National Standard Institute/llluminating Engineering Society of North America
[AMepuKkaHCKUIA MHCTUTYT HaUMOHasbHbIX cTaHpapToB/O6WwecTBo cBeToTEexHUKOB CeBepHoW Amepuku])
RP27.1-96. Recommended Practice for Photobiological Safety for Lamps — General Requirements (PekomeHngy-
emas npakruka ceeTobuonomueckoi 6esonacHocTu namn. O6wue TpebosaHus). New York, IESNA, 1996.

ANSI/IESNA (American National Standard Institute/llluminating Engineering Society of North America
[AMepuKaHCKMIA MHCTUTYT HauuoHasbHbIX cTaHgapToB/O6WwecTBo cBeToTeXHUMKOB CeBepHon Amepuku])
RP27.2-00. Recommended Practice for Photobiological Safety for Lamps — Measurement Systems — Meas-
urement Techniques (PekoMmeHoyemas npakTvka ceetobuonornyeckon 6esonacHoctu namn. Cuctembl nsme-
peHus. TexHuka usmepenus). New York, IESNA, 2000.

ANSI/IESNA (American National Standard Institute/lluminating Engineering Society of North America
[AMepuKkaHCKMIA MHCTUTYT HauuOHasbHbIX cTaHgapToB/O6WecTBO cBeTOTEXHUKOB CeBepHoW Amepuku])
RP27.3-96. Recommended Practice for Photobiological Safety for Lamps — Risk Group Classification &
Labeling (PekomeHpyemasi npaktuka csetobuonorudeckon GesonacHoctu namn. Knaccucpukauus rpynn
pucka u mapkupoBaHue). New York, IESNA, 1996.

CIE 134/3-1999 Recommendation on Photobiological Safety of Lamps. A review of standards. In CIE
Collection in Photobiology and Photochemistry (PekomeHpauusi no csetobuonormueckoin 6GesonacHocTu
namn. O63op craHpgapToB. Konnekuyus MKO no ceetobuonoruu u ceetoxumum) (1999).

CIE x016-1998 Measurements of Optical Radiation Hazards (AamepeHusi onTUYECKON OnacHOCTU
N3fTyYeHus).

ICNIRP (International Commission on Non-lonizing Radiation Protection [MexagyHapogHas komuceus
no 3awmte OT HeuoHuaupyowero mnanyyveHus]) Guidelines UV radiation exposure limits. Health Physics
(PykoBoacTBO no npegenam obnyveHus Y®-uanydenuem) 71, 978, (1996).

ICNIRP (International Commission on Non-lonizing Radiation Protection [MexagyHapogHas komuccus
no sawumTe OT HeMoHu3upywLero uanyyeHus]) Guidelines on limits of exposure to broadband incoherent
optical radiation (0.38 to 3um). Health Physics (PykoBogcTBO No npegenam o6nyyYeHus LMPOKONOIOCHbIM
HEKOrepeHTHbIM onTUYeckum nany4yeHmnem (ot 0,38 go 3 mkm). Puanka agopoBbsi), 73, 539 — 554, (1997).

IEC Technical Report 60825-9 Safety of laser products, Part 9: Compilation of maximum permissible
exposure to incoherent optical radiation (besonacHocTb nasepHbeix npogyktoB. Yacte 9. MNMogGop makcu-
MaJibHO JONYCTUMOro 06STyuYeHUsi HEKOrepPeHTHbIM OMNTUYECKUM UsnyuyeHuem), 1999.

IRPA/INIRC (International Non-lonizing Radiation Committee [MexxgyHapogHbIiA KOMUTET MO HEUOHU3M-
pytowemy manyyeHmto]) Guidelines on limits of exposure to ultraviolet radiation of wavelengths between 180 nm
and 400 nm (Incoherent optical radiation). Health Physics (PykoBOACTBO no npegenam obnyyeHus ynsTpa-
chuoneToBbIM U3NyYeHueMm ¢ anuHoin BonHbl oT 180 oo 400 HM (HekorepeHTHOe ONTUYECKOe U3Ny4YeHue).
Qu3suka 30opoebst) 49, 331-340, (1985) and 56, 971-972, (1989).

KOSTKOWSKI, H.J. Reliable Spectroradiometry. Spectroradiometry Consulting (HagexHas cnekrpopa-
avomeTpus), La Plata, MD (1997).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources (beaonacHocTb
npu pabote ¢ nasepamu U gpPyruMu onTUYeckumMmn uctodHmkamm), New York, Plenum, (1980).
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YOK 621.326-027.45(083.74)(476) MKC 29.140 IDT

KnioueBble crosa: namna, iamnoBasi CUCTEMA, NaMnbl O6LLEro HasHAYEHUs!, CBET, APKOCTb, ONTUYECKOE U3Ty-
UeHue, 3HepreTMyecKkas SPKOCTb, 3HEpPreTUYecKasl OCBELLEHHOCTb, CMeKTpasibHas 3JHepreTuyeckass ocee-
LEHHOCTb, 3puUTEMa, NpeaenbHasa go3a obryyeHusi, OCBELLEHHOCTb, UHbpaKpacHoe usnyyeHue, ynstpadu-
ONETOBOE U3fTyyeHUe, BUGUMOe UanyyeHue
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