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MNpegncnoBue

Llenn, OCHOBHblE MPUHLUNBLI 1 06LIMe NpaBu/ia NpoBefeHnss paboT Mo MeXrocyaapcTBeHHO cTaHaap-
Tnsaunm yctaHoBneHbl TOCT 1.0 «MexrocyfapcTBeHHas cuctema ctaHgapTu3auum. OCHOBHbIE NOJIOXEHUS»
m FOCT 1.2 «MexrocygapcTBeHHasi cuctema ctaHgaptusayuu. CtaHaapTbl MeXrocyaapcTBeHHble, npaBuia
W peKkoMeHAauum No MexXrocysapcTBEHHOW cTaHpapTu3auuu. MpaBuna paspaboTku, NPUHATHAS, 06HOBEHUS
N OTMEHbI»

CBefeHuna o ctaHgapTe

1 NOATOTOB/IEH OTKpbITbIM aKuMOHEpPHbIM obuwecTBoM «McnbiTaHus n ceptudmnkayumsa 6bITOBON U
npoMbIWAeHHON npoaykumn «BENTNC» (OAO «BEJIJINC») Ha OCHOBe COGCTBEHHOIO MepeBoja Ha PYCCKUi
A3blK @HrN0SA3bIYHON BEPCUM CTaHgapTa, yka3aHHOro B NyHkTe 5

2 BHECEH locctaHgaptom Pecnybnukn Benapycob

3 MPUHAT MexrocygapcTBeHHbIM COBETOM MNO cTaHgapTu3auuun, MeTposorum n ceptudukaumm
(npoTtokon oT 14 HoA6psa 2013 . Ne 44-2013)

3a npuHATUE NporosiocoBanu:

KpaTkoe HaumeHOBaHWe CTpaHbl Kop cTpaHbl Cokpalw,eHHoe HauMeHOBaHWe HaLMOHANIbHOTO opraHa
no MK (UCO 3166) 004— 97 no MK (UCO 3166) 004— 97 no ctaHgapTusayum
ApMeHusa AM 3A0 «HaumnoHasnbHbIA opraH No cTaHgapTu3aunm n

MeTponorun» Pecnybnukn ApmeHns
Benapycb BY locctaHgapT Pecny6nvkun Benapycb

KasaxcTaH Kz KoMuTeT TexXHU4Yeckoro perynmposaHus U MeTpo-
normum MuHucTepcTBa TOProBAM W UHTerpayun
Pecnybnukn KasaxcrtaH

Kuprusus KG KbipreisctaHgapt
Poccusa RU PocctaHgapTt
TagxukmucraH TJ TamxukctaHgapT
Y36ekuctaH Uz Y3ctaHpapT

4 TMpukasom depepanbHOro areHTCTBa N0 TEXHUYECKOMY perynnpoBaHuio n metponorum ot 28 gekabps
2023 1. Ne 1721-cT MmexrocygapcTBeHHblli ctaHgapT N'OCT IEC 62471—2013 BBeAeH B feiicTBME B KayecTBe
HaunoHaNbHOTro ctaHgapTta Poccuiickoih degepauynn ¢ 1 ceHtabps 2024 r.*

5 HacTtosawwnii ctaHgapT MOeHTMYEH MexAyHapogHomy cTtaHpapTy IEC 62471:2006 «doTtobuonornye-
ckas 6es3onacHocTb namn u namnosbix cuctem» («Photobiological safety of lamps and lamp systems», IDT).

MexayHapoaHblil cTaHAapT pa3paboTaH TEXHUYECKMM KOMUTETOM no ctaHgapTusaumn IEC/TC 76 «bes-
OMacHOCTb ONTUYECKOro M3Ny4yeHUs u nasepHoe obopypoBaHue» MexAyHapOAHON 3M1eKTPOTEXHUYECKON KO-
muccum (IEC).

Mpu NpUMeHeHUN HacToAWero ctaHfapTa peKkoMeHAyeTCA WMCMNO0/b30BaTb BMECTO CCbISIOYHbIX MexXay-
HapoAHbIX CTaH4AapTOB COOTBETCTBYKLWMNE UM MEXIOCyAapCTBEHHble CTaHAapTbl, CBEAEHUA O KOTOPbIX NpU-
BefleHbl B AOMO/IHUTE/IbHOM MNpuaoxeHun JA

6 BBEJAEH BIEPBbIE

* Mpukazom PegepanbHOro areHTcTBa MO TEXHUYECKOMY perynmpoBaHuio U metponorum oT 28 aekabpsa 2023 r.
Ne 1721-cTt FOCT P M3K 62471—2013 oTmeHeH ¢ 1 ceHTa6pa 2024 .
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WHpopmauna o BBegeHUn B geiicTBue (Npekpal,eHun geiicTBUA) HACT oAU ero craHgapTa u usMme-
HEHUIi K HEMY Ha TeppUuTOpPMUMN yKa3aHHbIX Bbille rocygapcTB Nyb6ankyeTCca B ykasaTenaAx HauuoHanbHbIX
cTaHJapToOB, M34aBaeMblX B 3TUX rocygapcTBax, a Takke B ceTu VIHTepHeT Ha caliTax cCOOTBeTCTBY-
OUWNX HALNOHAMbHBIX OPraHoB No cTaHgapTu3auum.

B cnyyae nepecmoTpa, M3MEHEHWA WAM OTMEHbl HAcTOAWero craHjapTa cooTBeTCTBylWas
nHdopmaumnsa Takxe 6yaeT onyb6/MKOoBaHa Ha ouMuManbHOM MHTepHeT-caliTe MexXrocygapCTBEHHO-
ro copeTa no craHgapTwusauum, MeTponoruy u cepTudukauum B KaTanore «MexrocygapcTBeEHHbIe
cTaHjapTbl»

© IEC, 2006
© OdopmneHne. ®IrbY «MHCTUTYT cTaHpapTulayunx», 2024

B Poccuiickoii ®eagepauny HacToaWMii cTaHAapT HE MOXEeT 6biTb NOTHOCTbIO UK
YacTMUYHO BOCMPOU3BEAEH, TUPAXMUPOBAH M pacnpocTpaHeH B KayecTBe O0ULMANBHOTO
ns3gaHus 6es paspelweHns depgepanbHOrO areHTCTBA MO TEXHUYECKOMY PEeryiupoBaHuio
M MeTposioruu
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M E X I O C Y 4 A P CTBEHH bl ” C T A H O AP T

POTOBNOJTIOTMYHECKAA BE3OMNMACHOCTb JTAMIM U TAMMNOBbLIX CNCTEM

Photobiological safety of lamps and lamp systems

JNata BBegeHuna — 2024—09—01

1 O6nactb NMpPUMeHeHus

HacTtoAawuii cTtaHgapT ycTaHaB/iuMBaeT PYKOBOACTBO MO oueHke doTobuonornyeckoli 6esonacHocTn
namn 1M NamnoBbIX CACTEM, BK/AOYAA CBETUNbHUKW. B yacTHOCTWM, HacTOAWMNI cTaHA4apT ycTaHaBAMBaeT npe-
AenbHble [03bl 06/1yYEHNSA, METOANKY U3MEPEHUNA N CXEMY Knaccudukauuym a8 OLEeHKN N KOHTpoAa ooTobmo-
NOTMYEeCcKolh OMacHOCTU OT 3/IEKTPUYECKN MUTAEMbIX HEKOTEPEHTHbIX LWMPOKOMNOMOCHbLIX UCTOYHMKOB ONTUYe-
CKOTO U3/1y4YeHus, BKloYas cBeToanobl, KpOMe fla3epoB, B AManas3oHe ANuH BosH oT 200 go 3000 HMm.

2 HopMaTuBHbIE CCbIJIKU

B HacTOofAWweM cTaHfapTe MCNONb30BaHbl HOPMAaTWBHbIE CCbIIKM Ha cregywwue crtaHgapTol. [AnA
[aTVpOBaHHbIX CCbI/IOK NPUMEHSAIOT TONbKO yYKa3aHHOe u3gaHue CCbIJIOYHOr0 cTaHjapTa, A1A HegaTupoBaH-
HblX— nocsiefiHee n3gaHue (Bkaw4Yasa BCe U3MeEHeHMNs)].

CIE 17.4:1987 International lighting vocabulary (ILV) — Joint publication IEC/CIE (MexAayHapoAHblii
3M1eKTpOTexXHNYecKunii cnosapb)

CIE 53:1982 Methods of characterizing the performance of radiometers and photometers (MeTogbl
onpegeneHna paboymx xapakTepucTuk pagmomMeTpoB 1 (hOTOMETPOB)

CIE 63:1984 The spectroradiometric measurement of light sources (CnekTpopagnomeTpuyeckme
M3MepeHnsa UCTOYHUKOB CBeTa)

CIE 105:1993 Spectroradiometry of pulsed optical radiation sources (CnekTpopaguomeTpus MMMybC-
HbIX UCTOYHWUKOB ONTUYECKOTO U3NYUYEHUS)

ISO Guide to the expression of uncertainty in measurement, ISO, Geneva, 1995 (PykoBoACTBO NO Bbl-
paxeHuto HeonpegeneHHocTn namepexHunsa, MCO, XXeHesa, 1995)

3 TepMuHbI, onpeaernieHnsi, CUMBOJIbl U COKpaLLeHWs

B HacTosAWweM cTaHgapTe NPUMEHAKT cregyline TepMUHbI, CUMBObLI U COKPaLLeHuns:

3.1 akTMHuM4yHasa pos3a (actinic dose ILV 845-06-23): BenuunHa, nonyvyaemas nyTem cChneKTpanbHON
OL,eHKN [03bl U3/Ty4eHUs B COOTBETCTBMMU CO 3HAYEHMEM ChekTpa akTUHWYHOrO AeliCTBUA Ha COOTBETCTBYIHO-
e ANUHE BOJIHbI.

EavHnua uamepeHuns: x e m-2.

MpuMmeuyaHue — B 3ToM onpeaeneHnn nofgpaslymMeBaeTCsi, UTO CNeKTp AeiicTBua GepeTcst Ansi 4aHHOro pac-
CMaTpUBAEMOro akKTMHMYHOIO adpdoekTa, NPMUEM ero MakCMMasibHOE 3HAYeHUe paBHO eauHule. Korga npuBoauTcs KoMu-
YyecTBEHHas XapakTepucTvka, BaXKHO ONpeaennTb, Kakas BesmunHa — [03a UM akTUHWYHAs Ao3a — MMeeTcs B Budy, Tak
Kak eguHuLa U3MEPEHUS U B TOM, 1 B APYrOM C/lyyae OfMHaKoBasl.

3.2 cTarmBaemblii yron a (angular subtense a): Yron, nog KOTOPbIM MHUMbIA UCTOYHUK BUAEH rnasy
yesioBeka WM B TOUYKe U3MepeHUs. B HacToslwem cTaHfapTe nof CTATMBAEMbIM Yr/1I0M NOHWMAaeTCs MNOJIHbIWA,
a He NONIOBUHHBINA yron.

EfavHuua namepeHunsa: pagnaHd (pag).

M3paHne odpuumnanbHoe
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MpumevaHne — CTArnBaemblit yron a 06bIYHO M3MeEHsIeTCS BXoaAWnMn B CoCcTaB FIpOGKLI'VIOHHOI‘/JI ONTUKN NNH-
3aMn 1 3epkKasiamun, noaTomy CcTsirMBaeMblii yron MHMMOTO UCTOYHUKa 6y,ﬂ|6T oT/IN4aTbCA OT CTArMBaemMoro yrna CbVISI/ILIe-
CKOro UCTOYHUKa.

3.3 anepTtypa, guadparma (aperture, aperture stop): OTBepcTue, KoTopoe onpegensier obnacTb, B
KOTOpPO M3mMepsaeTcsa cpefHee onTuyeckoe usnydyeHue. Mpu M3MepeHMn cnekTpasbHON MAOTHOCTM NOTOKA
N3Ny4yeHns 3To oTBepcTne 06bIYHO HAXOAUTCS Ha BXOoAe ManeHbkol cdepbl, pacnosI0KEeHHOW HanpoTMB BXOA-
HOl Wenu paguomeTtpal/cnekTpopagnomeTpa.

3.4 BpeaHbln pakTop cuHero ceeTa (blue light hazard; BLH): B03MOXHOCTb (DOTOXMMUYECKOTO Bpes-
HOrO BO34ENCTBUS U3/TYYEHUA C A/IMHOW BOMHbI Npeumyw,ecTtBeHHo oT 400 go 500 HM Ha ceTyaTky rnasa. 9710
noppexapjatluiee Bo3gelicteme npeobnagaeT Haj TEPMUYECKUM Npu BpemeHu Bo3gelicteusa 6onee 10 c.

3.5 namna HenpepbIBHOTo n3nydveHma (continuous wave (CW) lamp): Jlamna, paboTatwowas ¢ gau-
TeNbHOW BbIXOAHOW MOWHOCTb 60nee 0,25 ¢, T. e. HEMMNyNbCHas famna.

MpruMeuyaHne — B HacTosAwWweM cTaHAapTe namnbl O6LEro HasHayYeHuUs SBASIOTCA NamMnaMn HenpepbiBHOTO
U3NyYeHuns.

3.6 aputema [erythema (cm. ILV 845-06-15)]: MNMoKpacHeHUe KOXMW, C OXOrom mnu 6e3, BcAencTBue
athhekTa aKTUHUYHOCTU COJTHEYHOWN paguauum UM UCKYCCTBEHHOTO ONTMYECKOTO U3/yYeHUs.

MpumeuyaHune — CTeneHb OT/IOXKEHHOW 3pPUTEMbI UCNOMb3YeTCA Kak PYKOBOACTBO A/ A03MPOBaHNS, NPUMEHS-
emMoe Npu ynbTpadgnoieToBoii Tepanuu.

3.7 paccTtossHue ob6nydyeHnsa (exposure distance): PaccTosaHune fo 6nuxanwei Toukm BO3AENCTBUA Ha
yesnioBeka faMnoi unm namnoBoOi cuctemoli. na namn, M3nyyawlnx BO BCEX HaMpaB/ieHNAX, 3TO paccTos-
HVWe nsmepsaeTcAa OT LeHTpa Tesa Hakana uan ayru uctoyHuka. Ana namn pedNeKTOpHOro Tuna — 3TO paccTo-
AHWE OT HapPYXHOr0 Kpas NMNH3bl AWM NAOCKOCTU, NPOXOAALLE Yepe3 Kpalh pedekTopa nNpu OTCYTCTBUU JINH3.

EanHnya namepeHunsa: metp (m).

3.8 npepgenbHasa gosa obnyyeHunna (exposure limit EL): YpoBeHb 06/1y4YeHUA rna3 uam KoOXu, He NpuBo-
OAWNA K BpeAHbIM 6uonornyeckum adpgexkram.

3.9 aBuxeHune rnas (eye movements): HopmanbHbI rnas, cpokycMpoBaHHbIN Ha 06beKTe, coBeplla-
€T He3HauuTesbHble CcnyyaliHble ABVMXEHWS C 4acTOTOW HEeCKONbKO repu. BbicTpoe fgBuXeHue rnasa npuBo-
OVNT K pacwnpeHnto n3obpaxeHns TOYEYHOr0 UCTOYHMKA Ha ceTyaTKe, KOTOPOe 3KBWBANEHTHO YBENNYEHUIO
CTArMBaemoro yrna npménuantenbHo Ha 0,011 pap. Kpome TOoro, 3a npoMexyTok BpemeHu 6osee yem 100 c
BO3MOXHOCTb (DOKYCMPOBKM HapyllaeTcsa no NpuynHe gajbHelwero paccemBaHua n3nyvyaemMoli MOLWHOCTU Ha
ceTyaTke M3-3a ABWKEHWUIA rnasa, Hanpumep nNpu YTEHUN.

3.10 none o630pa (field of view): TenecHblii yron, B npegenax KOToOporo getekrtop (Hanpumep, paguo-
MeTpal/cnekTpopagvomeTpa) nogsepraetca 06/1yYeHuio.

EavHuua namepennna: ctepaguaH (cp).

MpunmMeyvaHunsa
1 Mone o630pa He cnefyet nytaTb CO CTATMBAEMbIM YI/IOM BUAVMOrO UCTOYHUKA a.
2 T1N0CKMiA yron nHorga UCnosb3yoT AN ONMCaHNs KPYroBol CUMMETPUM TeSIeCHOro yria nonsi o63opa.

3.11 namnbl obwero HasdHavyeHua (general lighting service (GLS) lamps): Jlamnbl, npegHa3Ha4YeHHbIE
ONsi ocBeleHNss MecT, rae 06bIYHO Haxo4AaTca NAW, UAM ANa ocMoTpa nwAbmu. MNpuMmepamu MOryT 6biThb
namnbl NS OocBeweHus oducos, LWKOA, AOMOB, habpuk, Npoesxen yactm manm aBTtomobuneili. B aTy kaTte-
ropulo He BXOAAT Namnbl, UCNOMb3ylOLWMUECca ANS KUHO, NPOLECCOB B nonurpaguu, MCKYCCTBEHHOro 3arapa,
NpOU3BOACTBEHHbIX NPOLECCOB, MEAULUHCKOTO NIeYeHUsT 1 NPOXEKTOPOB.

3.12 onacHoe paccTtosiHue (hazard distance): Cm. onpegeneHns «onacHoe paccToAHUe ANIA KOXU» U
«0onacHoe paccTosiHue AN rnas».

3.13 ocBeweHHOCTb (B Touyke noBepxHocTu) Ev Jilluminance (at a point of a surface) (Ev)
(cm. ILV 845-01-38)]: OTHOweHMe cBeTOBOro notoka dOv, nagalwLwero Ha 3/ieMeHT NMOBEPXHOCTHU, cofepxa-
KA paccmaTpuBaemyto TOUKy, K naowann 6A aToro afemeHTa.

EavHuua nsmepeHuns: nwokc (nk).
3.14 nHgppakpacHoe (MK) nanyuenune [infrared radiation (IR) (cm. ILV 845-01-04)]: OnTuyeckoe n3ny-
YyeHue, y KOTOPOro AJIMHbI BOMH 60Mblie ANVWH BOAIH BUAMMOTO U3NyYeHUS.

2
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MpumeuyaHue — [Na nHdpPakKpacHoOro n3nyyeHns ananasoH mexay 780 HM 1 106 HM 06bIYHO NoApasgenseTcs
Ha nogaunanasoHbl: NK-A (780— 1400 Hwm), NK-B (1400—3000 HM) n UK-C (3000— 106 Hm).

WNHppakpacHoe n3nyyeHne 4acTo OLEHMBAETCS Kak OTHOLLIEeHNe 06Lero CnekTpasbHOro n3fyyeHuns, najgaoLero Ha
NMOBEPXHOCTb, K eAMHULIE 3TOW MOBEPXHOCTM (3HepreTuyeckass OCBELLEHHOCTb). [prMMepbl NPUMEHEHUS MHPaKpacHoro
U3NyYEHUS — MNPOMbILLJIEHHbIA HarpeBs, CyLlka, o6Gxur, gpoToneyatb. HekoTopble NMPUMEHEHWs, Takne Kak CUCTEMbl WH-
thpakpacHoro BMAEHWS, BKIOYAKOT B CE6S YyBCTBUTE/bHbIE AETEKTOPbLI C OFPaAHUYEHHbIM AMana3oHOM AJIMH BOSH. B aTux
C/y4yasx BaXHbl CNEKTpasibHble XapaKTepUCTMKN UCTOYHUKA W AeTekTopa.

3.15 ucnonb3oBaHMe no HazHayvyeHuto (intended use): Mcnonb3oBaHWe NpoAykTa, npouecca wau ycny-
M B COOTBETCTBUW CO cneundukaunaMmm, MHCTPYKLUAMN U MHopMaL e, npefocTaB/eHHbIMY NOCTaBLUKOM.

3.16 aHepreTmyeckasa ocBel,eHHOCTb (B TOuke noBepxHoOcTW) [irradiance (at a point of a surface)
(cm. ILV 845-01-37)]: OTHOWweHMEe MOTOKa M3nyvyeHusa c/de, nagatol,ero Ha 3/leMeHT NOBEPXHOCTMU, cogepxa-
Wunii paccMaTpuBaemyto Touky, kK naowann dA aToro asiemeHTa.

EavHnua usmepeHuns: BT mm-2.
3.17 namna [lamp (cm. ILV 845-07-03)]: VCTOYHNK ONTUYECKOTO M3/1y4e€HUs, 06bIYHO BUAMMOTO.

MpumevyaHne — HacTosiuee onpeaeneHne MHOrAA UCMO/b3YeTCs ANs onpefe/eHHbIX TUMOB CBETU/IbHUKOB.

Takue TWMbl CBETU/ILHUKOB COCTOAT M3 NlaMMbl C paccemBaTesieM, ped/IEKTOpoOM, ccpepuyeckoii 060/104koi, Kopny-
COM W/ APYTMMU KOMMIEKTYHOLLMMU.

B HacTosIlLEeM CTaHAapTe HACTOSLMIA TEPMUH OTHOCUTCS K UCTOUYHMKAM C 3/1eKTPUYECKUM NUTaHWeM, Kpome fase-
poB, KOTOpble M3/y4aloT B BUAMMOM AManasoHe 3/1eKTPOMArHMTHOro CrekTpa. YCTpoiicTBa, reHepupytolime CBeT U uMe-
foLLMe BCTPOEHHbIE KOMMOHEHTb! A/1 ONTUYECKOTO YNpaB/eHUs, Takue Kak SIMH3bl UK peddieKTopbl, Takke paccmaTtpu-
BAlOTCS Kak Namnbl. MNpumepamn SBASIOTCA CBETOAMOAbLI C NIMH3AMM, NlaMnbl C IMH3aMU, famnbl peddIeKTOPHOro Tuna,
KOTOpbIE COCTOSIT M3 MCTOYHMKA CBETA C NApabo/MYeckum WM 3NMNTUYECKUM PedIeKTOPOM, 3aK/IUEeHHbIM B 06LLWii
Kopnyc.

3.18 namnoBasa cuctema (lamp system): J/llo60e WN3rOTOB/IEHHOE YCTPOWCTBO W/AN KOMMNOHEHTblI B
cbope, KoTOpble cogepxar namny nMbo npefHasHayeHbl 4719 UCNONb30BAHNA NaMMbl.

3.19 6onbwoinn ncrtouyHuk (large source): MCTOYHUK, pa3Mep KOTOPOro Ha ceTyaTKe HaCTO/IbKO 60/b-
WOW, YTO TennoBOlM NOTOK B pagvasnbHOM HanpaBfeHWW OT LeHTpa M306paxeHuns K okpyxarwwum 6uonoru-
YeCKUM TKaHAM npeHebpexuTenbHO Masn Mo CPpaBHEHWIO C TEMNJIOBLIM MOTOKOM B akCuasibHOM Hanpas/ieHUu.

3.20 nasep (laser): NCTOYHNK KOTEPEHTHOIO ONTUYECKOTO U3NYYEHUS, Bbl3blBAEMbI BbIHYXAEHHbIM W3-
Ny4YyeHunem.

3.21 cBer (light): Cm. onpegeneHune «BugnmMoe uU3nyyeHune».

3.22 cBeTtousnyvarowunin gnopg [light emitting diode (cm. ILV 845-04-40)]: Avoa ¢ noNynpoBOAHUKO-
BbIM p-M-NepexofoM, SMUTUPYIOLWMA ONTUYECKOE U3TyYEHME MPU ero BO3BYXAEHUN 3TEKTPUYECKUM TOKOM.

3.23 nomeH (lumen [cm. ILV 845-01-51]): EguHmnua CW cBeToBOro notoka: CBETOBOW MOTOK, M3fnyya-
eMblii B €4WHWYHOM TesleCHOM yrie (cTepaguaH) paBHOMEPHbIM TOYEYHbIM WCTOYHWKOM C CWUION cBe-
Ta 1 kaHgena, uaAM CBETOBON MNOTOK Myyka MOHOXPOMAaTMYECKOro W3/y4eHus, y KOTOpPOro yactoTa paBHa
540 w1012 'y 1 NOTOK M3/1y4yeHuUa paBeH 1/683 BT.

3.24 cBeTunbHUK [luminaire (cm. ILV 845-10-01)]: CBeToBON npubop, nepepacnpegensaowmnin, guib-
TpywWnini n npeobpasyouwnii cBeT, N3nyyaemblii O4HON MAN HECKONbKAMW namnamu, u cogepxalwnin, 3a unc-
KN0YeHNeM camux namn, Bce Heob6xoAMMble AeTanu ANA KPenaeHUsa 1 3alnTbl 1aMn, a Takxe 3neKTpuyeckme
uenu u npucnoco6aeHnsa ANa NOAKNYEHNS K NUTalLWed ceTu.

MpumeuyaHune — TepMUHbl «CBETUMLHUK» U «1aMMoBasli CMCTEMA» 4acTo CUMTalOTCA CUHOHMMaMW. B HacTos-
Wem cTaHAapTe TEPMUH «CBETU/IbHUK» NMPUMEHSIeTCS K Npubopam A/1si pacnpefenieHns ceeTa s 06Lero oCBeLleHus,
Torfa Kak TepMUH «/1amMnoBasi cuctemMa» npegrnoniaraeT UCNob30BaHWe Namn B LENSX, OTAINYHBIX OT O6LLENO OCBELLEHUS.

3.25 APKOCTb (B 4@aHHOM HanpaB/fieHUMW, B AaHHOW To4ke peasibHOl uUnm Boobpaxaemoi NoBepxHocTu) Lv
[luminance (in a given direction, at a given point of a real or imaginary surface) Lv (cm. ILV 845-01-35)]: Benunun-
Ha, onpegensemMas no cnegywuwein gopmyne:

L (3.3)
v dAcosQdcCl'

roe c/Ov. — CBeTOBOI NOTOK, NEPEHOCUMBbIA B 3/1IEMEHTAPHOM MyuyKe fyyeii, NpoxoAsawWem yepes AaHHYI
TOUYKY U pacnpocTpaHslwWweMcs B TeEleCHOM yrne clO, cogepxaliemM faHHOe HanpaB/iEHUE;
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dA — naowapfb cCeYeHUs AAHHOTO Myuyka, NMPOXOASLLEro Yyepes AaHHYH TOUKY;

0 — yron mexay HopManbi K JaHHOMY CEYEeHUI0 U HanpaB/ieHUeM nyyka nyye.

EAvHMLA U3MepeHnda: kg * mM-2.

3.26 ntokc [lux (cm. ILV 845-01-52)]: EpguHuua ocsBeuweHHocTn CU: ocBeweHHOCTb, coO34aBaeMas cBe-
TOBbIM NOTOKOM B 1 IlOMEH, paBHOMEpPHO pacnpefefsieHHbIM MO NOBEPXHOCTU, NaoWwanb KOTOPOA paBHa 1 mM2.

3.27 onacHoe paccTosiHMe ans rnasa (ocular hazard distance): PaccTtofiHue OoT uctoyHuka, B npege-
nax KOTOpPOro aHepretTuyeckas SPKOCTb WAN dHepreTmyeckas OCBELWEHHOCTb MpPW AaHHOW MPOAOMXUTENbHO-
CTW BO3AENCTBUA NpeBblWaeT nNpefesbHOE 3Ha4YeHue.

Eannnya namepexHunsa: metp (m).

3.28 onTtunyeckoe msnydyeHue [optical radiation (cm. ILV 845-01-02)]: DneKkTpomMarHutHoe M3nyyvyeHue c
OANVHaMW BOJH, Nnexawumun B npegenax mexay ob6nactbio nepexoga K peHTreHOBCKMM fAyvyam (4/1MHA BOJIHbI
npumepHo 1 HM) n o6nacTblo nepexofa K pagmoBosiHaMm (A4/IMHA BOJIHbI NPUMeEpPHO 106 HM).

MpumeyaHne — YnbTpaduonetosoe unsnyyeHne B AvanasoHe AJ/IMH BOSH MeHee 180 HM (BakyymMHoe YO)
CU/IbHO MornouaeTcs KMCNOpPoAOM Bo3dyxa. B HacToswem ctaHgapTe nosioca ANVH BOMH ONTUYECKOro U3flyvyeHus orpa-
HU4YeHa AnvHON BONHbI 60osiee 200 HM. Kpome TOro, rnas nponyckaeT Ha ceTyaTKy OonTuyeckoe usnyyveHue ot 380 go
1400 HM. Takum 06pasoM, 3TOT AManasoH AJIMH BOJSIH TpebyeT 0c060ro paccMOTPeHMs Npu onpegeneHnn otobuonoru-
Yyeckoli 6e30MacHOCTN ceTyaTKu.

3.29 dhoTOoKepaTOKOHBIOHKTUBUT (photokeratoconjunctivitis): BocnanuTenbHas peakuusi poroBuubl u
KOHBIHKTUBLI Npu 06nydYeHun yneTpadumoneTtosbim (Y®) nanydyeHnem. Hanbonowee BO3aeicTBMe NpOUCXO-
AVT Npu BO3A4eNcTBUM ANUH BOAH MeHee 320 HM. Muk BO3AEWCTBUA NMPUXOAUTCA Ha CNeKTpasbHYl0 cocTaBns-
WY Npu6AM3NTENbHO Ha 270 HM.

MpumeuyaHne — PasnnuHoe gelicTBue cnekTpa Ana goTokepatuta M (POTOKOHBIOHKTUMBMTA ONMUCaAHO B
nybnukaunax CIE 106/2 n CIE 106/3-1993. OgHako nocnefHve uccrefoBaHnsa NpuaepXxmBarTca UCMNob30BaHNA eANHO-
ro Aencrteusa cnekTpa Ha oba Bo3geiicTBus Ha rnas (CIE 106/1-1993).

3.30 mmnynbcHasa namna (pulsed lamp): /lamna, koTopass NPoOu3BOAMT 3HepPrMio B hopMe OANHOYHOTO
MMnynbca Uau CEPUN UMNYbCOB C NPOAO/IXUTENBHOCTLIO KaXAoro nmnynsca meHee 0,25 c. lamna ¢ npoaon-
XUTEeNbHON nocnepoBaTeNbHOCTbI UMMNY/NLCOB WU C MOAY/MPOBAHHOWN 3Heprueil M3nyyeHus, nNpu KOTOPOM
nuKkoBas M3nyyaemass MOLWHOCTb 6o/iee 4eM B AecATb pa3 60o/blle, YEM CPeAHAA U3yyaeMmas MOLWHOCTb.

MpumMmeyvaHunsa

1 MpoJoNKUTENBHOCTE UMMYyNbCa Namibl — 3TO WUHTEPBas/l BPEMEHW MexAy Toykamu nepefHero u 3afHero
(hpOHTOB MMMy bCa, B KOTOPbIX MOLLHOCTb PaBHa NO/IOBMHE CBOEr0 3HAYEHUS.

2 B HacToslweM cTaHfapTe samnbl O6LLEro HasHayeHus SABASAKTCA NPOAO/KUTENbHO paboTallwmmn namnamm
(cm. 3.5). MpumepamMn MMNYbCHBIX Namn ABAAKTCA Namnbl 4715 POTOBCNbIWEK, (POTOKONMPOBasIbHbIX MallnH, CBETOAMNO-
[bl C UMMYbCHON MoAaynsauneli n cTpoboCKONUYECKME UCTOYHUKN CBETA.

3.31 sHepreTnyeckas APKOCTb (B JaHHOM HanpaBneHWW, B Al@HHON TOo4YKe peanibHOW WAM BOoOGpaxa-
emoini noeepxHocTu) L [radiance (in a given direction, at a given point of a real or imaginary surface) (L)
(cm. ILV 845-01-34)]: BenuuuHa, onpegensemas no crnegywuwein popmyne:

do
, (3.4)
dAcosQ-dSI
rae c/® — noTOK M3/lyYeHWs, NEePEeHOCUMbIi B 3/IeMEHTAPHOM MNy4yKe fyyeli, NnpoxoAsawem yepes gaHHYO
TOUKY M pacnpocTpaHsolemca B TefleCHOM yrne clO, cofgepxallem [aHHOe HanpaB/ieHue;
dA — nnowapjb ceYeHUa JAaHHOrO nNy4yka, MPOXOoAsLlLero yepes JaHHY TOUKY;
0 — yron Mexay HopManbio K JaHHOMY CeYeHWI0 W HanpaB/ieHWeM nyyka nyye.
Eannnya namepexHunsa: BT mm-2 «cp” L
MpumeyaHue — CyulecTByeT Takoe Xe onpefeneHne UHTerpyupoBaHHON N0 BPEMEHW 3HepreTuyeckol spKo-
ctv L|, roe B dpopmyne gna L noTok nsnyvyeHns c/® sameHseTca Ha nsnydaemyto aHepruo dQ.
3.32 aHeprua msnydvyeHus [radiant energy (cm. ILV 845-01-27)]: WHTerpan no BpemMeHu OT NMOTOKa W3-
nydyeHunsa @ 3a faHHbI 0OTpe3oK BpemeHu At.
(3.5)

Eonnnuya nameperuna: gxoynb (Ox).



FOCT IEC 62471—2013

3.33 sHepreTnyeckasa akcno3uumsa (B TOUKe NOBEPXHOCTM 3a AaHHOe Bpems) [radiant exposure (at a
point of a surface, for a given duration) (cm. ILV 845-01-42)]: OTHoweHune dQ, aHeprun manyyvyeHus, nagao-
e Ha 3/1leMeHT NOBEPXHOCTMU, COAEePXaLlLnil faHHY TOYKYy, B TeYeHne AaHHON ANnTenbHOCTM K naouwann dA
3TOr0 a/leMeHTa.

(3.6a)

EavHnua nameperHuna: [x mm-2.
Takxe aHepreTnyeckas 3aKCNo3nMUua onpepenseTca Kak MHTerpasa no BpeMeHU OT 3HepreTnyeckoli ocse-
WeHHocTn E B faHHOI TOYKe 3a faHHY ANNTENbHOCTb At.

H=jEdt.

A (3.6b)

3.34 mowHoOCTb n3nydyeHus e [radiant power ® (cm. ILV 845-01-24)]: MowHOCTb, U3nyvyaemas, nepe-
faBaemasi UM NpuHUMaemasi B BuAe M3nyyeHnss. MOWHOCTb M3yYeHUs 4acTo Ha3blBalOT NOTOKOM W3/yUYEeHUSs.

EanHnua namepenus: satrt (BT).

3.35 ceTyartka [retina (cm. ILV 845-02-01)]: CseTouyBCcTBUTENbHaA 060/04Kka Ha AHe rnasa, cocTof-
was U3 co6CTBEHHO NMPMEMHUKOB cBeTa (KO/16GoYeKk M Nasoyvyek) U HEPBHbIX KIETOK, OT KOTOPbIX BO36yXAeHMne
nepefaeTcs 3pUTeNIbHOMY HepBY.

3.36 oxor cetyaTku (retina burn): ®oToxmmuyeckoe WM TenaoBoe NOBPEXAEHUe ceTyaTku.

3.37 onacHbIi gnana3oH gnsa cetyaTku (retina hazard region): CnekTpanbHbilii gnana3oH ot 380 go
1400 Hm (BugmMmoe usnyuvyeHue u MK-A), B npegenax KotToporo o60/104ka HopMassbHOro rnasa nepejgaet onTu-
yeckoe M3lyyeHue Ha ceTyaTky.

3.38 onacHoe paccTosiHMe ansa kKoxu (skin hazard distance): PaccTtosiHue, Nnpu KOTOPOM 3HepreTnye-
ckas OCBELW,eHHOCTb NpeBbIWaeT NpejenbHoe 3HaYeHne ANa 8-4acoBOro BO3AelCTBUSA.

EgVHMULA U3MEepEeHUSs: M.

3.39 cnekTpanbHoe pacnpepgeneHune [spectral distribution (cm. ILV 845-01-17)]: OTHOWeEHUE 3Hepre-
TUYeCKOl, CBETOBON nnn (hoTOHHOW BenuunHbl dX(X), B3ATON B MasioM cnekTpasibHOM MHTepBasne dX, cogep-
Xalem AaHHYH AWHY BOJSIHbI X, K 3TOMY MHTepBany.

X <**)
x dX (3.7)

EanHnya namepernuna: [X] mam-1.

MpumeuyaHue — TepMUHy «CNekTpasbHOE pacnpegefnieHne» OTAaeTCAa NpeAnouvTeHue, Korga UMerT Aeno C
dyHKymeln Xx(X) Ha LWWMPOKOM AnanasoHe A/IMH BOJSIH, a HE Ha Kakon-nmbo onpeneneHHoi AsivHe BOJHbI.

3.40 cnekTpanbHasa 3HepreTuyeckas ocBeweHHOCTb (spectral irradiance): OTHOWEHME MOLWHOCTYU
nsnydyeHus c/d(X) B nHTepeane dX AAWH BOMH, NajaloWmnx Ha 3/IEMEHT MOBEPXHOCTU, K NaolaAmn 3Toro ane-
MeHTa noBepxHocTu dA v K MHTepBany ANWH BOSH dX.

E
% dAdX (3.8)
EavHnua namepeHusa: BT mmM-2 s HM-1.
3.41 cnekTpa/sibHasaA 3aHepreTMyeckas APKOCTb (B MHTepsane dX ANWH BOMH, B JaHHOM Hanpasse-
HUKW, B gaHHOW Touke) L, (spectral radiance (for a wavelength interval dX, in a given direction at a given
point) Lx): OTHOWEeHNe MOLWHOCTM U3ydyeHUs d<t>(X), npoxoasuien yepes TOUYKY M pacnpocTpaHawul,encsa B
npegenax TenecHoro yrna dQ B JaHHOM HanpaBieHWU, K Npou3BeAeHunto MHTepsana dX AgAWH BOMH W nNno-
wanu cevyeHus 3TOrO Myyka fAyvyei Ha NAOCKOCTb, NEPNEHAUNKYNAPHYIO K 3TOMY HanpassieHuto (cos 0 ¢ dA),
cojepxaly AaHHYK TO4YKy, U K TenecHomy yrny dQ.

cNe(X)

~ dAcosQ-dCl-dX (3.9)

EgvHuua nsmepeHnsa: BT em 2 mHm lecp 1
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3.42 cTtepapgwnaH [steradian (cm. ILV 845-01-20)]: EanHunya CW TenecHoro yrna. TenecHblii yron c Bep-
WNHONM B LeHTpe cdepbl, Bbipe3awwmnii Ha NOBEepPXHOCTU cdepbl naowaib, paBHyl naowaan keagpata co
CTOPOHOI, paBHOW paguycy cdepbl.

3.43 ynbTpadmnonetoBoe (Y®) nanydyeHune [ultraviolet radiation (UV) (cm. ILV 845-01-05)]: OnTnye-
CKOe M3syyeHune, y KOTOPOro A/1MHA BOJIHbI MeHblle A/IMH BOSIH BUAMMOTO U3/yUYEeHUS.

MpumeuvyaHune — [nA ynbTpadnoneToBoro M3nyyeHus guanasoH mexgy 100 n 400 HM 06bI4HO pasbuBaeTcA
Ha nogamanasoHbl: YO-A (315—400 Hwm), YO-B (280—315 HM), YO-C (100—280 Hm).

OTK rpaHnubl YO-N3/1y4eHUss He MPUHUMAOTCS B KaYeCTBE TOYHbIX NPenesioB, B 0COBEHHOCTU MPUMEHUTENBHO K
oTobMoNorMyecknm achdpektam.

B HekoTopbix pasgenax oTobumonornm guvanasoHbl ANIMH BOMIH NPUHMMalTCst paBHbiMM 200—290 HM, 290—
320 HM, 320—400 HM. NHOrga aTM 3HaYeHUss HEKOPPEKTHO onpeaenstTcsa Kak YO-A, YO-B, YO-C cooTBETCTBEHHO.
YnbTpadhnonetosoe M3syyeHne ¢ ANNHONM BOHbI MeHee 180 HM paccmartpuBaeTcs kak BakyymHoe. W3nyyeHue B npege-
nax 380—400 HM Takxe cuuMTaeTca BUAUMbBIM, XOTA MO (POpMasibHOMY OnpefesieHNio OHO HaxoauTcsa B npegenax ANvH
BOJIH Y/IbTPachnoneToBOro n3yyeHus.

3.44 Bugumoe mnsnydeHue [visible radiation (cm. ILV 845-01-03)]: OnTuyeckoe m3nyvyeHue, Kotopoe
MOXeT HENOCPEeACTBEHHO BbI3BaTb 3pUTe/IbHOE OLLYyLIEeHMne.

MpumeyaHne — He cywecTByeT TOUYHbIX NPeEsIOB CNEKTPASIbHOIO Ananas3oHa BUAWMOro U3fyvyeHus, Tak Kak
OHW 3aBWCAT OT MOLLHOCTU AOCTUraloLLero cetyaTky M3yyeHus 1 YyBCTBUTENbLHOCTW Habnwogatens. 3a HWKHWIA npegen
06bI4HO NpuHMMaeTcsa ananasoH ot 360 go 400 HM, a 3a BepxHuii nNpegen — ananasoH mexgay 760 n 830 Hwm.

3.45 yron Bu3upoBaHua (visual angle): Yron, ctarmBaemsblli 06bEKTOM WKW AeTasblo U3 TOYKM Hab0-
aeHnsa. EouHnua namepeHus yrna B cucteme CW — paguad, XoTa AN U3MEPEHUA MOTYT MPUMEHATbLCA Takxe
MunnupaguaHbl, rpagycbl UWin MUHYTHI.

4 TMpepenbHble 003bl 061yYeHUS

41 O6wmre nonoxeHus

Nuua, HaxogfAwwmecs B6AM3M namn M NamnoBbiX CUCTEM, He JO/MKHbI MogBepratbcs 06ayYeHuto, ypo-
BEHb KOTOPOro nNpeBbilWaeT HOPMbl, YCTAHOB/IEHHbIe B CreAywlnx pasgenax. NpegenbHole 3HavYeHUs [03
06N1y4yeHnss ycTaHOBMEHbl pa3nuyHbiMu pykosBogcTBamu ICNIRP (MexayHapogHoW KoMuMcCUM NO 3auiuTte oT
HEUOHU3NPYKOLWNX U3YYEHUA), KOTOpPble 6a3MpyTCAa Ha Ay4vllein AOCTYNHOW MHopmaunm OT 3KCMNEePUMEH-
TaNbHbIX UccnepoBaHuii (CM. nepeyvyeHb Ny6NUKALUA B NPUNOXeEHNN A).

MpepenbHble A03bl 06/1y4eHUA NpeacTaBNAlT COO0W ycnoBuA, NpUM KOTOPbIX MNOUTU KaxXAblli 4enoBek
MOXeT MHOrokpaTHO nogBepratbcsa 06nyyeHunto 6e3 yuwepba gna 3gopoBbs. OAHAKO OHU He NMPUMEHUMBI K
naAaM C aHOManbHON (POTOUYYBCTBUTENIBHOCTLI UM K NHOAAM, KOTOPble AONO/THUTENbHO NOABEPralTCca BO3-
AecTBMIO BelecTB, NOBbIWAaKLWNX POTOYYBCTBUTENBHOCTb U AeNnallWmnx ux 6onee BOCNPUUMUNBLIMU K Bpea-
HOMY BO3A€WCTBMIO ONTUYECKOro M3nyvyeHus. BpeaHble ycnoBus BcneacTBMe ONTUYECKOTO U3NYyUYEHUS 0Kasbl-
BalT Hanbonbllee BO3JeNCTBME HA 340POBbE ONMUCAHHbIX Bbllle TUMOB Nt0Ael, YeM Ha N ael, Yy KOTOPbIX HeT
aHOManbHON (MDOTOYYBCTBUTENILHOCTU WM KOTOPble He HaxoAATCA Noj AeNCTBMEM Bel,ecTB, Bbl3blBaloLlWnX
NOBbILEHHY YYBCTBUTENbHOCTb K U3yYEeHUO. BOCNPUMMUYNBOCTL TakmxX (POTOUYBCTBUTENbHbLIX INYHOCTEN
CWU/IbHO BapbUpyeTCs, U HEBO3MOXHO YCTAHOBUTb NpefefibHy 403y 06/1y4eHUs ANA 3TON YacTu HaceneHus.

MpepenbHble A03bl 06/1yYeHUS B HacToAWeM cTaHfapTe MPUMEHATCA K UCTOYHUKAM HENPEepbIBHOTO
U3nyvyeHus npu gNuTenbHOCTU BO3AeicTBUA He MeHee 0,01 mMc u He 6onee 8 4 M UCNONB3YIOTCA B KayecTse
PYKOBOACTBA [ANSA KOHTPONAA 06/7y4yeHUs. 3TW 3HAUYEHUS He pacCcMaTpuMBalTCA Kak TOYHas rpaHuua mexagy
onacHbIM 1 6e30MacHbIM YPOBHAMMU.

[ns onpegeneHunn npefenbHol A03bl 06/1y4eHUsA rnas oT WHWPOKONOMNOCHOTO BUAMMOIO U3YYEHUS U U3-
nyyeHuna MK-A Heob6Xxo4MMO 3HATb CMEKTPasbHY 3HEPreTUYeckyt ApKOCTb UCTOYHMKA L, 1 o6 yo aHepreTu-
YecKyl OocBelW,eHHOCTb E, usmepeHHble nNpu onpefeneHHOM MOJIOXEHUU rna3 o6nyvyaemoro yenoseka. Takue
JeTanbHble crnekTpasbHble AaHHble MCTOYHMKA cBeTa 06bIYHO TPebylTCHA, TONbKO €CAN SAPKOCTb UCTOYHMKA
npesbiwaeT 104 k4 * M-2. MNpy APKOCTM UCTOYHMKA MEHee 3TOro 3HayeHus npegnonaraemas npegenbHas fosa
He 6yaeT npesblwaTbea. MpegenbHble f03bl 06/1y4YeHUa npueeaeHbl B 4.3.
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4.2 Cneundumyeckne haktopbl, BAMAKOLWNE HA OoNpeAesieHNe N NPUMeHeHe NpenesibHbIX 403
BO34ENCTBUSA Ha ceTyaTky

4.2.1 OnameTp 3paudka

MoTOoK U3nyvyeHns, nonagawuwmin B rnas u nornowaembln cetyatkon (ot 380 go 1400 HMm), nponop-
LMoHaneH naowanan 3payvka. MI3BecTHO, 4YTO AMamMeTp 3payka M3MeHseTcsa OT 7 MM Npu O4YeHb HU3KOW SAPKO-
cTn (< 0,01 kg mm-2) 4O NpMGNN3NTENBHO 2 MM MNpPX 3Ha4YeHUM ApkocTu nopsgka 10 000 kg » m-2. 3a cnaboe
BUAMMOE BO3AeiNCcTBME NpPUHMMAeTCsa BO3[elicTBME C MaKCMMaNbHOW APKOCTbIO (yCpeAHEHHOl B npepenax
Kpyrosoro nons o6sopa, crtarmBatouwero yron B 0,011 paag) meHee 10 kg ¢ m-2. Mpu gaHHOW APKOCTN gnameTpsbl
3payvYkoB KaXAOoro KOHKPEeTHOro 4yenoBeka 3Ha4YuMTeNbHO oTnuyawTca. [o3aToMy npu ycTaHOBAEeHUU npefenb-
HbIX 003 061y4YeHna gnameTp 3payka NpuHuUmMaeTcs:

- €C/IM APKOCTb UCTOYHMKA AOCTATOYHO Bbicoka (> 10 ka4/M-2) n Bpems BO3AENCTBUA M3nyvyeHua 6onee
0,25 ¢, T. e. KOrga MMeeT MecTo BpeAHblli (DakTop CMHEro ceeta Uan TepMuyYeckas onacHoOCTb ANA ceTyaTkn, —
3 MM (nnowaab 7 Mm2);

- €C/IN APKOCTb MUCTOYHWKA HMK3KaA, T. e. MHpakpacHoe u3Jly4yeHUe C mMajblM KOJIMYeCTBOM WM Mpu
OTCYTCTBUW BUAUMOTO MU3nyvyeHus, — 7 Mm (nnowagb 38,5 Mm2). lnameTp 3payka 7 MM NpUHMUMAaeETCa Takxe
ANA oueHKn hoTo6MONOrMYeCcKoin onacHOCTU OT UMMY/IbCHbIX UCTOYHWKOB W/MNW NpU BPEMEHW BO3AeNcTBUA
meHee 0,25 c;

- B C/y4yasax, kKorga MCnosib3yeTca UCTOYHMK 6amxHero WK-nsnyyeHums ¢ BbICOKMM YPOBHEM BHELWHEro
cBeTa, AMamMeTp 3payka NMpuUHMMaeTcsa paBHbIM 3 MM W npefenbHas fo3a MoOXeT OblTb npuBegeHa K 60Nb-
WM 3HAYEeHUAM NpU NOMOLLM KO3 PULMEHTA, PAaBHOIO KBaApaTy OTHOWEHUA AMaMeTpoB 3padykos. pu aTom
npegenbHas go3a MoOXeT 6bITb yBenimyeHa Ha koacpduymeHt (7/3)2 = 5,5.

4.2.2 CTArnBaemMblii yrosl UICTOYHUKA N n3MepeHne nonsa obsopa

Ona n3nyyeHua B npegenax gnvH BosaH ot 380 o 1400 HM nnowanb 06/yYyeHUs ceTyaTkm — 3TO Bax-
HbIli 3/1eMeHT ANA onpefeneHns npefenbHbIX 403 06/1y4YeHUa Na BpeaHOro paktopa CMHEero ceeta u Tepmu-
YecKo onacHOCTM ANna cetyaTku. NMOCKONbKY poroBuua u xpyctanuk rnasa okycupyet msobpaxeHne ncrou-
HUKa Ha ceTyaTKy, Nyylwunii meToq onucaHusa obayyaemoi nnaowagm — cBasaTb 3Ty naowagb €O CTATMBAEMbIM
yrnoMm BUAMMOIO UCTOYHMKA a. B pe3ynbTate hM3M4eCcKOro orpaHuyYeHns rnasa HaMMmeHblWNin 06beKT, nsobpa-
XEeHUe KOTOpOoro MoXeT 6blTb ChOpMMUPOBAHO Ha ceTyaTKe HEMNOABWUXHOIO rnasa, orpaHu4eH MWUHUMAaNbHbIM
3HayYeHMem amin gaxe 4719 TOYEeYHOro UCTOYHMKa. B HacToAwem cTaHgapTe 3HavyeHue amn paBHo 0,0017 pag,.
Mpn n3mepeHnn N3nyvyeHnsa OT BUAUMBIX TOYEK UCTOYHNKOB KakK MMMNY/AbCHOTO, Tak U HENPEePbIBHO BO34ENCTBY-
IOLWEero N3siy4yeHnsa BbICOKON MHTEHCMBHOCTMU, KOTOPble CBA3aHbl C NpefesibHON 4030/ TEPMUYECKON ONACHOCTMU
ansa cetyatku 3a 0,25 ¢ (Bpemsa muratesibHOro pediekca), B kayecTse M3MepuTesIbHOro nons ob63opa cnegyet
mcnonb3osatb yron B 0,0017 pagp.

3a Bpemsa 6onee yem 0,25 c 6bICTPble ABUXKEHUSA /1a3a HAYNHAKOT pa3MbliBaTb U306paxeHne UCTOYHUKA
Ha GO/bLWKMIA Yyron, onpeAeneHHblii B HacTosAweM cTaHfapTe kak aeff. 3a Bpemsa Bo3sgeiicTemsa B 10 ¢ pa3mbiToe
n3obpaxeHne TOYEUYHOro UCTOYHMKA 3aHMMaeT Ha ceTyaTke nNaou,afb, 3KBUBANIEHTHYI yrny npuénusntenb-
Ho 0,011 pan. CooTBeTCTBEHHO, 3P eKTUBHbLIN cTaruBaemblit yron aeff, ucnonb3ytowuniics npu naMepeHumn
3HEPreTUYecKol APKOCTM UCTOUYHMKA U3NYYEHUS NMPUMEHUTENIbHO K TEPMUYECKOW OMAaCHOCTM AN CeTyaTku u
BpeAHOMY (DaKToOpy CMHEro ceeTa nNpu BpemMeHu Bo3geicteua B 10 ¢, npuHumaeTca paBHbiMm 0,011 pag. Mpwu
npoaonXutenbHocTn Bo3aeictemsa ot 0,25 ao 10 c aeff ypenumuneaetca oT amin go 0,011 papg kak KBagpaTHbIi

KOpeHb OT BpemeHu, T. e. aeff nponopynoHanbHo amn 10,5, 1. e. aeff = amjn «V(f/0,25). laHHasa BpemeHHas 3a-
BMCUMOCTb [0/DKHA MPUMEHATLCHA C OCTOPOXHOCTbIO, TaK Kak He,0CTaTOYHO AaHHbIX AN ee NOoATBEpPXAEeHUSN.
OO6blYHO HET Heo6XOAMMOCTU MCNOMb30BaTb 3Ty BPEMEHHYI 3aBUCUMOCTb, TaK Kak UCTOYHUKM M3NyYeHUun
oueHmBarwTCca 06blYHO nNpu BpemeHun 0,25 mnm 10 ¢, 4TO onpefenseTca UCXOASA M3 PacCCMOTPEHUs Kputepues
pucka, onncaHHbIX B pasgene 6.

[JononHWTenbHO ANa BpPeAHOro paktopa CMHero ceeTa 3a Bpems Bo3geicTBua 6onee 100 c o6nyyaemasn
OT Masoro UCTOYHUKa naowafb cetyaTkm GyaeT u ganblie paclwnpATbCA U3-3a perynsapHbiX ABMXEHWW rnas,
3a MCK/loYeHneMm cryvyaeBs, Korga rnas sadukcMpoBaH B MEAULMHCKUX LenAx, Hanpumep npu odTanbMoso-
rmyeckux onepaumax. NMpum n3mepeHUn aHepreTUYeckoln ApPKOCTU UCTOYHWUKOB MU3NIYYEHUSA, KOTOpas cpaBHUMaA
C npegenbHbIMU go3amMun ans cgakropa cuHero ceeta, 3ahPeKTUBHbIN cTarMBaeMblii yron aeff npuHumaeTtcs
paBHbiM 0,011 papg Ana BpemeH MeHblwe 100 c. 3a Bpemsa 6onee yem 10 000 c aeff npuHnmaeTca pasHbIM
0,1 pag. AHaNOrM4YHO cyMTaeTcs, 4To yrosl obpacTeT Kak KBagpaTHblii KOPeHb OT BpeMeHu B npegenax ot 100
o 10000 c, 1. e. aeff = 0,011 « V(f/100) (npumevaHue: popmyna npubnmsntenbHasa). MakcumanbHoe 3Haue-
Hue ctarmeaemoro yrna atax = 0,1 pag An1a BCex TUNOB ONAcHOCTeW ANA ceTyaTKu, yKa3aHHbIX B HacTosWweM
cTaHpapTte. Takum o6pasom, ecnu Bpemsa 6onee 10 000 c, aeff skBuBaneHTeH aTax.
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Ona BUAMMbBIX UCTOYHUKOB NMPU CTATMBAEMOM yrne 60Nnblle atax npegesbHas A03a ONacHOCTW ANA ceT-
yaTKy He 3aBUCUT OT pasmepa UCTOYHUKA.

CTaruBaemsblil yron NCToyHmka Npoaonarosatoin oopmMbl onpegensieTcs No cpegHemMy apudmMmeTuyeckomy
MaKCMManbHOro U MUHUManbHOrO YrnoBOro pasmepa McTodyHuKa. K npumepy, pasmep Tpyb64yaToro UCTOUHMKA
ANVHOWK 20 MM ¥ gnameTpoM 3 MM Npu HaGNKWAEHUU C pacCTosAHMA r= 200 MM B HanpaB/lEHUN, NEPNEHAUKY-
NAPHOM ocu namnel, 6yaeT onpefenAaTbCa UCXOA4A U3 CpefHero 3HayeHusa Z.

Z =(20 + 3)12 = 11,5 mm.
Takum obpa3om:
a=2Z/r= 11,5/200 = 0,058 pag.

Mpwn BblUMCNEHUN cpeaHero apudgmeTnyeckoro Nt06on yrnoeoit pasmep 6onee atax f4o/keH O6bITb orpa-
HMYEH 3HayeHUeM aTax W N60N yrnoBoli pasmMep MeHee amin fO/KEH ObiTb OrpaHWYeH 3HayeHuem amijn.
Takum ob6pa3om, ecnu 6bl B yKa3aHHOM Bbllle NpuMepe /IMHEelHbIl padmep 6bin 6onbwe 20 MM, TO ANA pac-
yeta 3(hphekTUBHOro pasmMmepa MCTOUYHMKA MCNONb30BaNoCh Obl 3HaYeHUe 20 MM.

4.3 [o3bl onacHOro n3ny4yeHums

4.3.1 OnacHas 03a aKTUHUYHOTO YD -N31yyeHUsa ANa KOXWU U rnas

Mpepensl Ansa ynbTpaduoneToBoro U3nyyeHus, nonajamowero Ha HesalWnweHHble KOXY WA rnas, npu-
MeHS0TCA B cnyyae 06nydyeHns B TedyeHue nwboro 8-yacosoro nepnofa. BosgelictBusa npofo/XnMTENIbHOCTbIO
6onee 8 4 MOryT He paccmaTtpuBaTtbcs. NpegenbHoe 3HayeHne ANa 3P PEKTUBHOW 3HEpreTUHeCcKon akcnosun-
umn coctasnaet 30 X o m~2.

[nsa 3awuTel OT BpeAHOro BO3AEWCTBUA HAa rfasa Wan KOXy y/nbTpaunonetoBoro n3asyyeHns ot WUPO-
KOMOMOCHOTO UCTOYHMKA adp(PeKTUBHAA WHTerpanbHasa cnekTpasibHas aHepretTnyeckas ocCBeleHHOCTb Es He
[O/MKHA NpeBbllWaTh YPOBEHb, ONpeAeieHHbIli Kak:

Es tzzg)(?z E | (X,t)Suv(*)AtM.£30 Ox-M2, (4.1)
200 t
roe E}(k,t) — cnekTpanbHas aHepretuyeckas OCBELW,eHHOCTb, BT mMM-2 ¢ HM-1;
SUVW — ChekTpanbHas BecoBas (PyHKUWA aKTUHUYHON YyNbTPadnoNeToBOn ONacHoCTH;
JA, — WwupuHa Noaockl, HM;
t — Bpems BO3AeiicTBuA, C.

CnekTpanbHasa BecoBas (PYHKUMA aKTUHWYHOW ynbTpaduonetoBoii onacHocTn SUV(A) nokasaHa B rpa-
thunyeckoli popme Ha pucyHke 4.1. Tak Kak guanasoH 3HavyeHuin pyHkunm SUV(A) 3aHMMaeT HECKONTbKO NMOpsL-
KOB, OH Noka3aH B norapummnyeckom mMacwTtabe. B fononHeHNe K pUCyHKY B Tabnuue 4.1 ykaszaHbl 3HavyeHuUs

SUWM -
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CnekTpasnbHas athdekTUBHOCTb

[vHa BOSHbI, HM

PucyHok 4.1 — CnekTpasibHas BecoBas pyHKUMSA aKTUHUYHOM ynbTpadronetoBoi onacHoctn SUV(X)

Tabnuuya 4.1 — CnekTpanbHasa BecoBas yHKLMSA akTUHUYHOW yNbTPadgnoaeToBol onacHOCTH

[nHa BOMHbIL) x, HM ®yHKuMa Yd-onacHocTn SUMX) [nHa BOHbIL) x, HM ®yHKums Yd-onacHocTn Suv(®)
200 0,030 295 0,540
205 0,051 297* 0,460
210 0,075 300 0,300
215 0,095 303* 0,120
220 0,120 305 0,060
225 0,150 308 0,026
230 0,190 310 0,015
235 0,240 313* 0,006
240 0,300 315 0,003
245 0,360 316 0,002 4
250 0,430 317 0,002 0
254* 0,500 318 0,001 6
255 0,520 319 0,001 2
260 0,650 320 0,001 O
265 0,810 322 0,000 67
270 1,000 323 0,000 54
275 0,960 325 0,000 50
280* 0,880 328 0,000 44
285 0,770 330 0,000 41
290 0,640 333* 0,000 37
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OkoHuyaHue Tabnuubl 4.1

LnvHa BonHbI1) X, HM dyHkuns Yd-onackocTu SUV(A) Anvna BoHbi1) X HM PyHKuUA YP-onacHocTu Suvp.)
335 0,000 34 370 0,000 093
340 0,000 28 375 0,000 077
345 0,000 24 380 0,000 064
350 0,000 20 385 0,000 053
355 0,000 16 390 0,000 044
360 0,000 13 395 0,000 036
365* 0,000 11 400 0,000 030

1) BbiGpaHHble AMHbI BOMH ABNSIOTCA PENPE3eHTaTUBHLIMU: ApYrie 3HAaYEHUs MOryT GbiTb paccumTaHbl norapud-
MWUYECKOI NHTEPNONSALME HA NPOMEXYTOUHbIX A/IMHAX BOJH.
* JIMHUM U3MyYeHUs1 B CNEKTPE PTYTHOrO paspsiga.

fonycTumoe Bpemsa BO3AeicTBUS yNbTpaduoNeToBOro M3nydyeHusa *rax, ¢, nonajalollero Ha Hesauu-
WeHHble KOXY WKW rnas, paccuuTbiBaeTcs no gopmyne

(max = 30/£s. (4'2)

roe t fonycTuMoe Bpems BO3AeicTBus, c;

max
E, appekTUBHAA yNbTpaduonetToBas aHepreTuyeckass 0CBELeHHOCTb, BT mM-2.

4.3.2 OnacHasa Ana rnas gosa 6/MmKHero ynbTpaduonetoBoro n3nyvyeHus

B cnekTpanbHoin o6nactn ot 315 go 400 HM (Y®-A) obwas aHepreTmyeckas akcnosunuusa Ans rnas He
AokHa npeBbiwaTtb 10 000 X * M~2 Nnpu BpeMeHun Bo3aeincTemsa meHee 1000 c. Mpun BpemeHn BO3[eENCTBUSA
6onee 1000 c (npumepHO 16 MUH) aHepreTmyeckas OCBelWeHHOCTb ENYALNA He3alw MW eHHOTo rnasa He 40J1XK-
Ha npesblwatb 10 BT » M~2.

OTO MOXeT ObITb BblpaXeHo cnefywwnum obpasom:

400
Euva f=£ 5 X (X,t}At-AX/*0 000 [xm~2 (*<10 000 c); (4.3a)
315 t
auva <10 BT mm-2 (*> 10 000 c), (4-3b)
roe E}(X;t) — cnekTpanbHas aHepreTmyeckas OCBELLEeHHOCTb, BT mMt 2 e HM-1;
AX — WWpUHa Nonockl, HM;,
* —  [ONUTEeNbHOCTb BO3AelcTBuA, C.

JonycTumoe Bpemsi BO3AeNCTBUA y/NbTpachMoeTOBOro M3/lyyeHusi, nonajatoliero Ha HesalulieHHble
rnasa, 3a BpemMs MeHee yem 1000 c paccuUuTbiBaeTcsa cneaywuum o6pasom:

, 10 000
______ C (4.4)
fcUVA
MpumeyaHne — [nA BO3AENCTBYIOWErO Ha rnasa mnsnydeHns Yo-A-ob6nactn ICNIRP B 1989 rogy nsmeHuna

yKa3aHHble Bbllle npefesibHble 3HaYeHUs!, pacllMprB BpeMsi, B TeYeHNe KOTOPOro MOXeT GbiTb MoyyeHa 3HepreTuyeckas
akcno3uyma B 10 000 Ax *m-2, ¢ 1000 go 10 000 c (2,6 ) n gna 1 BT mv~2— c 10 000 go 30 000 c (8 v).

4.3.3 OnacHas Ana ceT4yaTKW A03a U3/1ly4eHUs CUHero ceeTta

Ons 3awutbl ceTyaTkyn OT POTOXMMUYECKOTO MOBPEXAEHUSA, BbI3BAHHOTO ANNTE/IbHBIM BO3AeNCTBUEM
CUHEero ceeTa, UHTerpasbHas cnekTpanbHas aHepreTuyeckas SIPKOCTb, B3BELIEHHAs C PyHKUMeli onacHoOCTU
cuHero ceeTa B(X), T. e. B3BelleHHas aHepretTnyeckas ApKocTb LB, He go/HA NpeBbillaTh YPOBEHb, onpeae-
NEeHHbI Kak:

10
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Ifi-f= X~ (X,f)-S(X)-Af AX"106 Ik m"2-cp“l (f<sl04 c); (4.5a)
300 t
700 »
iB=Z V BM*AX"100BT*M *p <*>H04c), (4.5b)
300
e L}(X,t) — cnekTpanbHaa aHepreTnyeckasa ApKOCTb, BT ¢ M~2 ¢ HM-1 *cp~1;
BAO - cnekTpanbHas BecoBas (PYHKLMA ONaCHOCTM CUHErO CBETa;
AX — WupuHa nosiochl, HM,
t — Bpems Bo3gelicTBug, C.

CnekTpanbHasa BecoBas (PyHKLMSA onacHOCTU cuHero ceeta B(X) nmokasaHa B rpagpuueckoil popme Ha
pucyHKe 4.2 BMeCTe CO CnekTpasibHOi BecOoBOl (hyHKUMENH TepMMYecKkoin onacHocTn gna cetyatkm R(X). Tak
Kak Amanas3oH 3HA4YeHWU 3TUX (PYHKUWA 3aHMMaeT HEeCKO/IbKO MOPSAAKOB, 3HAYEHWA MO OCU OpAMHAT, Kak U Ha
pucyHke 4.1, npeacTaB/ieHbl B norapudmMmumyeckoMm macwTtabe. B gononHeHne K pucyHky B Tabnuue 4.2 ykasa-
Hbl 3HauYeHus PyHkunii B(X) n R(X).

CnekTpasibHas ahheKTUBHOCTb

[nvHa BO/HbI, HM

PucyHok 4.2 — CnekTpaJsibHble BeCOBble (DYHKLMM onacHocTu ansa cetyatku B(kK) n R{X)

Ta6nuua 4.2 — CnektpasbHble BECOBblE (PYHKLMM [/151 OLEHKU ONACHOCTW A1 CeTYaTKu OT LUMPOKOMNOOCHbLIX ONTU-
UECKUX UCTOYHUKOB

[mHa BOMHbI X, HM ®YHKLWA ONAaCHOCTY CUHETO CBETA B(X) ®YHKLWSA OKOrOBOW OMACHOCTU R(X)
300 0,01
305 0,01
310 0,01
315 0,01
320 0,01
325 0,01
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MpopomkeHne Tabnuubl 4.2

,ﬂ.I'IVIHa BOJIHbI X, HM (DyHKU'I/IFl OMacHOCTU CUHEro CBETa B(X) CDyHKLI'VIH OXOrOBOV ONacHOCT R(X)

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 01
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
430 0,98 9,8
435 1,00 10,0
440 1,00 10,0
445 0,97 9,7
450 0,94 9,4
455 0,90 9,0
460 0,80 8,0
465 0,70 7,0
470 0,62 6,2
475 0,55 5,5
480 0,45 45
485 0,40 4,0
490 0,22 2,2
495 0,16 16

500—600 1A(480-2050) 1,0

12
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OkKoHuyaHue Tabnuubl 4.2

[/MHa BOMHbI X, HM ®YHKLMA ONacHOCTU CYHETO CBETa B(X) DYHKLMA OXKOrOBOW OMACHOCTU R(X)
600—700 0,001 1,0
700— 1050 1q[(700-a)/500]
1050—1150 0,2
1150—1200 0,2 » 10°-02(1150")
1200— 1400 0,02

[ns B3BEWEHHON 3HEPreTu4eckon apkocTn LB nctouHuka nsnyyeHns, npesbiwatouweii 100 BT mm-2 mcp-1,
MakcMManbHO AOoNycTMMOe Bpemsa Bo3aelicTBua fmax, ¢, paccumTbiBaeTcs no popmyne

fmex =" ~ ((S104 °)' (4.6)
rAe toax LonycTUMOe BpeMsl BO3AENCTBUSA, C
Ld B3BelleHHasa aHepreTuyeckas spPKOCTb CUHEro ceeTa.

MpumeuvyaHns

1 CnekTpanbHas 3aHepreTuyeckas spKoCTb AO/MKHA ObiTb YyCpeAHeHa B npefenax npaBWIbHOTO KPYroBOro KoHyca
nons o63opa aeff, onucaHHoro B 4.2.2.

2 B cnyvae, Korga MCTOYHUK COCTOUT U3 HECKOSIbKMX 3/1IEMEHTOB, HE COEAMHEHHbIX BMEecTe, 3TOT KpuTepuii npu-
MEHSAETCA K KaXAOMYy 3aneMeHTy. Takke OH NPUMEHSETCA K UCTOYHWMKY B LIe/IOM, eC/In UCNOMb3yeTCA cpefHee 3HavyeHue
N31y4YeHNs OT BCEr0 UCTOYHNMKA.

4.3.4 OnacHasa 1A ceTyaTKu go3a U3/1y4YeHUss CUHEro csBeTa OT Masjioro MCTOoOYHUKa

Ecnun cTarmBaemsblii yron McToyHuka cseTa MeHblwe, yem 0,011 papg, npefensl, ykaszaHHble B 4.3.3, npu-
BelyT K 60n1ee NpocToMy ypaBHeHUto, 6a3upyoemMycsa Ha CnekTpasibHON 3HEepPreTuYeckoim OCBELLEHHOCTH, a
He Ha cneKTpanbHON 3HepreTM4eckoin ApkocTu. NMpumeHasa popmyny 5.4, MOXHO paccynTaTb, 4TO COOTHOLWWe-
Hne mexay L u E gna ctarmsaemoro yrna 0,011 papg coctaBnset npubnmsntenbHo 104. Takum o6pasom, cnek-
TpanbHasa aHepreTuyeckas ocBelwW,eHHOCTb E}, B3BeweHHas CO cnekTpasibHOW BECOBON (PyHKUMEN ONacHOCTMU
cuHero ceeta B(X) (cm. Tabnuuy 4.2), He 4O/IXHa NpeBbiWaTh Npeaen, onpegeneHHblii Kak:

700
EB* =E £ E*(M)*B(b)-A4*-0b<100 Ox-m (*<100 c); (4.7a)
300 t
700
EB="£" 6(X) AA<1BT-M~2 <*>100 c),
0 (4.7b)
roe Ek(X;t) — cnekTpanbHas aHepreTuyeckas OCBeWEeHHOCTb, BT ¢ M~2 ¢ HM-1;
apg - cnekTpajsibHas BecoBasd (MYHKUMA OMACHOCTWM CUHEro cBeTa,
AX — WupuHa Nonockbl, HM;
t — Bpemsa BO34eNcTBuA, C.

Ona MCTOYHMKA, KOTOPbIA co34aeT B3BELIEHHY 3HEpPreTUUYEecKyl OCBeElWEeHHOCTb EB, NpeBbiwatlyyio
0,01 BT ¢ M~2, MakCcMmManbHO AONYCTUMOE BpeMs BO3AeWCTBUSA *Tax, C, paccuuTbiBaeTcs no popmyne

*ax cy (4.8)
roe *rax — MakcumasbHoe JonycTUMOoe Bpems BO3AeiCTBUSA, C;
EB — B3BelleHHaa 3HepreTMyeckasl OCBEL,EHHOCTb CUHEro cBeTa.

13



FOCT IEC 62471—2013

MpumevaHnsa

1 CnepgyeT OTMETUTb, YTO BPEMS BO3AENCTBMSA, NPM KOTOPOM EB cTaHOBUTCA He3aBUCKMMbIM OT BpeMeHn, — 100 c, B
oTnnume ot 10 000 c gns LB B cpopmyne (4.6). MpuumHa 3TOro 3akayaeTcs B TOM, YTO A1 BPEMEHM BO3AelicTBUS 6onee
100 c npuHMMaeTcs, 4To AnameTp obayyaeMoil nnowaam ceTyaTkm yBesiMuMBaeTCs Kak KBagpaTtHblli KOPeHb OT BPeMEHMW.
CnepoBartesibHO, adh(PekTnBHAA 3HepreTMyeckas OCBELLEHHOCTb CeTyaTky YMeHbLUIaeTCa 1 BkNag B 06nyyeHne ceTyatku
3HEPreTUYecKon 3KCMO3MUUN CTAHOBUTCA HE3aBMCKMMbIM OT BPEMEHMW MpWU NPOAOC/IKUTENbHOCTM BO34eicTemsa oT 100 ¢
[0 10 000 c B pesynbTarte npegnosiaraeMbiX PeryisipHbiX ABWKEHUI rnasa. 3Ta 3aBMCMMOCTb NokasaHa Ha rpacduke EB,
pucyHok 5.4.

2 [na opTanbMONOrMYeckux npubopos namn ansa 3aMkcMpoBaHHOro Npu onepauun rnasa, npyu KOTOpbIX ABUKEHUS
rnasa MMHMMasibHbl, Bpems Bo3AeicTBus yeenunumsaetcsa Ao 10 000 c. D70 03HAyaeT, YTO B 3TUX Criyvyasx B3BELUEHHast
3HepreTuyeckasl OCBELLEHHOCTb CUHEro CBeTa A0J/hKHa ObiTb He 6onee 10-2 BT * M~2, T. €. B 100 pa3 MeHblUe yka3aHHOM
B hopmyne 4.7b).

4.3.5 TepMuyeckn onacHasa A1 ceTyaTKn f03a U3NyyeHud

[Ona 3aWwuTel ceTyaTkyn OT TEPMUYECKOTO NOBPEXAeHUA UHTerpanbHas cnekTpanbHas aHepretTmyeckas
ApPKOCTb LX, B3BEWEHHaAa CO CnekTpasbHON BeCOBOIW (DYHKUMEW TepMuUyeckoit onacHocTu ansa cetdyaTtkm R(X)
(u3 pucyHka 4.2 v Tabnuubl 4.2), T. e. TEpMUYECKN OnacHas B3BeleHHasa aHepreTnyeckas APKOCTb UCTOYHUKA
N3NyYeHUA He AO0JDKHAa NpeBblWaTb YPOBEHb, ONpefeneHHbln Kak:

1400 cn .
Lr= £ WX'R{k)'Ek<-—qgN-Bt-m-2-cp“1(10 mkc <f<1l0c); 4.9)
380 '
roe Lx — cnektpanbHas aHepretnyeckas ApKocTb, BT mm-2 mHM-1 mcp~1;
m — chnekTpanbHas BecoBas (PYHKUWSA TEPMUYECKOW ONaCHOCTU ANA CeTyaTKu;
t — nNpoOAOMKUTENbHOCTb HabnwaeHns (MAN NPOJO/KUTENBHOCTb MMMYyNbCa, ecnu namna UM-
nynecHas), c;
AX — WwwupuHa Nonocsl, HM;
a — CcTAarMBaeMmblii UCTOYHMKOM Yros, pag.

MpumeyaHns

1 LxpgomkHa 6bITb yCpegHeHa B npegesiax NpaBuibHOrO KPyroBoro KoHyca nonst o63opa He meHee 0,0017 pag v He
6onee 0,1 pag, BkaO4Yasn yrosn.

2 B cnyvae, Korga MCTOYHUK COCTOUT W3 HECKOSIbKMX 3/1IEMEHTOB, HE COeAUHEHHbIX BMECcTe, 3TOT KpuTepwuii npu-
MEHSETCA K KaXAoMy aneMeHTy. Takke OH NPUMEHSETCA K UCTOYHWMKY B LIe/IOM, eC/In UCMNOMb3yeTCa cpefHee 3HavyeHue
N3N1y4YeHns OT NOSIHOTO MCTOYHMKA.

4.3.6 TepMunyecku onacHas NS ceTyaTKu f03a U3/Iy4eHUss — cnabblii BU3yasibHbli CTUMYN

Onsa nHdpakpacHol HarpeBaTenbHON NamMnbl MAW NO60ro cTouHnka 6nmxHen MK-o6nacTtu, y kKotoporo
cnabblil BU3yasibHbIA CTUMY/N HeJoOCTaTOYeH ANSA akTuBU3aLUW OTBETHONM peakuuu, aHepretTnyeckas ApKoCTb
ZIRB o6nactn MK-A (o1 780 HMm go 1400 HMm), Bo3geicTByloWas Ha rnas B TedyeHne spemeHn 6onee 10 ¢, 4ONX-
Ha ObITb OrpaHMyYeHa 3HaYeHueMm:

L\r=1’z‘100 6000 Bt-m 2 cp 1(f>10 c), (4.10)
780 a
roe Lx cnekTpanbHas aHepreTuyeckas ApKoCTb, BT « M- 2 mum=1 -cp4f1'
R(X) cnekTpanbHas BecoBas (PYHKLMA TEPMUYECKON OMACHOCTM A8 ceTyaTKu;
AX wWnpruHa nonockl, HM;
t — BpemA BO3AeNcTBUA, C;

CTATMBaEeMbli UCTOYHMKOM Yyron, pag.
Moa cnabblM BM3yasnbHbIM CTUMY/OM B HacTOSWEM cTaHAapTe MOHUMaeTcsa CTUMY/, MakcumasnbHas
APKOCTb KOTOPOro (ycpegHeHHasa B npegesiax kpyrosoro noss o63opa B 0,011 paa) meHbwe 10 kg M2

MpunmeyvaHuns
1 N pomkHa 6bITb ycpeaHeHa B npegesiax NnpsiMoro KpyroBoro KoHyca noss o63opa He meHee 0,011 pag v He 6onee

0,1 pag.
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2 Mpepgen, paccuntaHHblii No hopmynam (4.11a) u (4.11 b), ocHoBaH Ha TOM, 4YTO AMaMeTp 3padka COCTaBNASET 7 MM
ucxoas u3 cnaboi APKoCTM NCTOYHMKA U3NTyUYeHNs. B cnyyasx BbICOKOW SIpKOCTU 06LLEr0 OCBELLEHNS AUaMeTp 3payka npu-
HMMaeTcs paBHbIM 3 MM. OTO O3HA4aeT, YTO BENMYMHA MpefesibHO AONYCTUMOW [03bl MOXET ObiTb YBE/IMUEHA C YUYETOM
KO3ahhuumMeHTa, paBHOro KBagpaTty OTHOWEHUSA AgnameTpoB 3padvka (koaddununeHt — 5,5). Takum obpasom, npegesibHo
aonyctumasi gosa MoxeT 6biTb yBennyeHa o 33 000/a BT mm-2 «cp-1 (cm. 4.2.1).

4.3.7 OnacHas gnsa rnas gosa MHpakpacHOro n3nydyeHusa

[Ona npepoTBpal,eHNs TeNI0BOI0 NOBPEXAEeHUsA POroBMLbl M BO3MOXHBIX 3aMe/ieHHbIX 3D EKTOB Ha
XpycTtanuk rnasa (katapaktoreHes) aHepretTnyeckas OCBELWEHHOCTb OT BO3AENCTBYHLWEro Ha rnasa uHdpa-
KPacHOro M3nyyeHus E|R s AnanasoHe gnnH BosiH oT 780 go 3000 HM npu BpeEMEHU BO3L4EACTBUS MEHbLIE YeM
1000 c He pgo/KHa npeBblWaTh:

3000
£r=£ Ex-AX<18 000-I 075 BT-m-2 (*<1000 c). (4 11a)
780 \ = >

Ona BpemeHn Bo3gencTena 6onblwe yem 1000 ¢ 3TOT npefen onpepensiercs:

3000
£IR=Z 100 BT™M"2 (* > 1000 c), (4.11b)
780 '
roe Ex — cnekTtpasibHaa 3Hepretuyeckas OCBELW,EHHOCTb, BT ¢M-2 ¢ HM-1;
JA. — wWwupurHa nonockl, HM;
t — Bpems Bo3gelicTBus, C.

MpumevaHnsa

1 B xonofHON okpyxalolleli cpefe npefenbl 418 [O/NTOBPEMEHHOIO BO3AelCTBUA MOryT ObiTb YBe/MYeHbl [0
400 Bt *m~2 npn 0 °C 1 300 B mm~2 npu 10 °C, ecnm UCTOYHUKN MHAIPAKPACHOrO M3/1y4YeHUs UCMOoJb3YKTCA O/ Harpesa.

2 Bknag oT UK-C yxe BKtOYeH B 3TN npefesibl A1 BCEX UCTOYHMKOB CBETa Ha OCHOBE HUTU HaKasIMBaHWA.

4.3.8 OnacHas AN1s KOXW A03a TepMUYECKOro BOo3aelncTBuUs
3HayeHMe 3HepreTMYecKom akcnosmumm Ans BUAUMONK 1 nHppakpacHon obnactein (ot 380 go 3000 HM)
OOJ/DKHO OrpaHnynBaTbCA 3HAYEHUEM:

EH.* =3200£ E x(M).0*.0X<20 O00*025 Ox-M~2 (*<10 c), (4.12)
380 t
roe E}(X,t) — cnektpanbHaa aHepreTmyeckas OCBEL,EHHOCTb, BT mM-2 mHM-1;
OA — wwupvHa nonockl, HM;
* — BpeMmsA BO3AeicTBUA, C.
MpumeuyaHue — ITOT NpefieNl OCHOBAH Ha NOBPEXAEHUN KOXUN U3-3a YBE/IMYeHUs TeMnepaTypbl TKaHei 1 npu-

MeHUM TOMbKO AN Masioit nnowaan o6nydeHus. MNpeaenbHble A03bl A8 BpemeH 6onee 10 ¢ He npuBoasATcs. CunbHas
60/1b BO3HMKAET Npu TemnepaType KOXW HWXe [OCTAaTOYHOW AN1S ee NOBPEeXAEeHUs, N YefloBeK C HOpMasibHO peakuueit
6yaeT UCnbITbiBaTb AMCKOMMOPT. Bofblias nnouwagb 061ydeHnst 1 TEN0BOW CTPECC He OLEHMBAIOTCA, Tak Kak Npu aTom
Hafo aHa/sM3MpoBaTh TEMN006MEH MeX/y Ye/IOBEKOM M OKpyxatoliei cpefoi, (M3NYecKylo akTUBHOCTb W pas/iyHble
Apyrvie hakTopbl, KOTOpPble HE MOTYT 6biThb MPYMEHEHbI B CTaHJapTe Ha 6€30MacHOCTb NPOAYKLMMW, HO AO/KHbI ObITb OLe-
HEHbI COMNTACHO KPUTEpPWIO TEMIOBOMO CTPECCA BHELLUHEN cpefbl.

5 M3mepeHre napamMmeTpoB slamMi U JlaMMNOBbIX CUCTEM

N3mepeHne napamMeTpoB ONTUYECKOrO M3Ny4YeHWs ANA pacyeTa nNpegenbHbiX 3HauyeHuih dpotobuonoru-
yeckoin 6esonacHOCTU ABNSETCA BaXHON 3ajayveil AN paguoMeTpUcTOB. TUMNUYHBLIA cnekTp PYHKUMA oTo-
6UONOrMYECcKOn OMacHOCTM, Hanpumep cnekTpasibHOW BeCOBOW (MYHKUUM AKTUHUYHON ynbTpadmonetoBoi
onacHoctn SUV(A), umeeT ObICTPOM3IMEHSAKWMECH COCTaBAALME NPU MablX U3MEHEHUAX AJINHbI BOJIHbI.
K ToMy Xe npu nepegaye U3flyyeHUs NaMnoBbIX UCTOYHUKOB Yepes3 CTekKMAHHble 060104YKN UMeeT MecTo Obl-
CTpoe yBe/InY4eHUe BbIXOAHOW MOLLHOCTM NpW YBENWYEHUW ASIMHbI BONMHbI B o6nactu, rge yHkumsa SUV(X)
6bICTPO y6bIBAET. [MO3TOMY HEOOGXOAMMO BCECTOPOHHE OLEHUTb NOTPEeLHOCTb B3BELWEHHbIX pPe3y/ibTaToB.

15



FOCT IEC 62471—2013

B To BpeMs Kak M3MepeHUs 3HepreTMyeckoi OCBELLEHHOCTU ABAAIOTCA NOBCELHEBHbIMU, U3MEPEHUSA
3HepreTMyeckoi APKOCTU He TaK perynsapHbl M 06bIYHO C/IOXHbI B peann3auun, 0oCO6EeHHO B C/yyae OLEeHKM
hoTO6NONOTNYECKNX YIPO3, Tak Kak Npu 3TOM Heo6X0AMMO yyuTbiBaTb Nose ob63opa, KOTOpOe M3MEHseTcHa B
3aBUCUMOCTM OT BUAa OLEHWBAEMOW Yrposbl.

Mo3ToMy A1 OTHECEHUA pas3/INYHbIX JlaMN U 1aMNOBbIX CUCTEM K rpynne pucka Heo6xo4MMo NPoOBOANTbL
BCECTOpPOHHee nccnefoBaHne ycrioBuWiA 1 Nnpoueayp M3MepeHusa napaMmeTpoB U3NyYeHuns.

CnepyeT OTMETUTb, YTO M3MepPUTENIbHbIe Npoueaypbl, ONNCaHHblE B HacToslWeM cTaHgapTte, paspabo-
TaHbl AN OLEHKU BUuon3nyecknx ABNeHNn. B yacTHOCTHU, OHU MOTYT KacaTbCsl yCpeAHEHMS NO anepType Wau
nontw o63opa, 4To 6bII0 Obl HEYMECTHbIM A8 00WMX paguoOMeTpPUUYecKMX MamepeHunit. OgHaAKO OonacHoOCTH
MOTYT 6bITb NpeyBesInYeHbl, €C/IN CpaBHUBaTb HeyCcpeAHEHHble pe3ybTaTbl U3MEPEHUA C COOTBETCTBYOLWMNUMHU
npegesnbHbIMU 3HAYEHUAMMN.

B KkoHUe HacToswero pasgena npegcraB/ieHbl CyMMapHble faHHble B rpadyuyeckoli n tabnuyHoin gop-
Max AN NyylWero CpaBHEHWA pas/INyHbIX NpefenbHbIX 403, onpefenieHHbiX B 4.3, BkK/AOYas BAUAHUE Nons
o630pa. Ha pucyHke 5.4 n B Tabnuue 5.4 npeacraB/ieHbl CymMMapHble AaHHble, oTpaxatlLlw e MmakCcuMmasabHble
3HAYeHNs IHEePreTMYecKo OCBEL,eHHOCTN, OCHOBAHHbIE HAa 3HAYEHNAX NpefesnibHbiX 403 Kak yHKLNA OT Bpe-
MeHu Bo3gelictBua. Ha pucyHke 5.5 n B Tabnuue 5.5 npegcrassieHbl CyMMapHble faHHble, oTpaxatwuime Mak-
CUMasnbHble 3HAYEHUA 3HepreTMYeckoi APKOCTN, OCHOBAHHbIE Ha 3HAYEHUAX NpeAefibHbIX A03 (419 ceTyaTkm)
KakK OyHKUWUIA OT BpeMeHN BO34ENCTBMUS.

MpumeuaHune — B pasgene 1 BepxHuii npegen gvanasoHa A/IMH BOSH ANS OLEHKM /060ro Bnga onacHocTu
orpaHuyeH gnanHoi BosiHbl 3000 HM. YacTo CNOXHO MPOBECTU M3MEPEHUS CMEKTPasIbHOM 3HEPreTUHYECKO OCBELLEHHOCTHU
UNY 3HepreTMYecko SAPKOCTU C UCNOMb30BaHNEM MOHOXpomaTopa B VK-gmanasoHe, ocob6eHHO B guanasoHe ot 2500 go
3000 HM, 13-3a HELOCTATOYHON YYBCTBUTENLHOCTY W TPYAHOCTU NOJSTyYEHUS KanMBpOBaHHbIX NCTOYHUKOB N3TyYeHNns. Tem
He MeHee A5 ANMH BONH cBbllwe 1400 HM BecoBas hyHKUuMsA He onpefeneHa. Takum o6pasom, LUMPOKOMNOIOCHbIE N3Me-
peHns B guanasoHe ot 1400 go 3000 HM NOAXOAAT ANSA OUEHKN MHGIpaAKpPacHO ONacHOCTWU ANS r1a3 U KOXW.

5.1 YcnoBusa namepeHuni

YcnoBusa usmepeHuin 4OMKHbI 6biTb MPUBEAEHbI KaK YacTb OLEHKN npefenbHbiX 403 061y4YeHna u knac-
cudmkaumm pucka.

5.1.1 OTxur namn (Bblgepxka)

[Ona yctaHOBNeHWS cTabWNbHbIX BbIXOAHbLIX XapakTepucTuk B npouecce u3MepeHusa u obecneyeHus
BOCMNPOM3BOAMMOCTM pe3ynbTaToB JlaMnbl AOJ/IKHbI OblTb BblgepXaHbl B TeyeHWe onpefesieHHOro nepuoja
BpeMeHW. B nepBoHavanbHblli nepnos paboTbl BbIXOAHbIE XapakKTepucTuku namn 6yayT U3MeHATbCA, Tak Kak
KOMMOHEHTbl NMPUXOAAT K MOYTM PaBHOBECHOMY COCTOAHMIO. Ecnn namepeHuns 6yayT BbINOSIHEHbI HA HEBbIAEP-
XaHHOl namne, U3MEHeHNs B MpoLEecce U3MEPEHUA U MexXAy OTAENbHbIMU N3MEPEHUAMMWU MOTYT OKasaTbCs
3HAUYNTENbHbIMU. Tak Kak BbIXOAHble XapakTepuCcTUKK namMn 06blYHO yXyAlalTca B Npouecce cpoka cnyxobbl,
nepuoj BblAEPXKN AO/KEH 6biTb KOPOTKUM AN HAAEXHON OLEeHKUW ONacHOCTW.

Bbigepxka namn foJIXHa NPOBOAMTLCA, KakK yka3aHo B cCOOTBeTCTBywLlWeM cTaHgapte IEC Ha namny.

MpuMmeyaHne — lMPOJOMKATENBHOCTbL BbIAEPXKKM pa3psHbIX 1amn, T. €. JIOMUHECLEHTHbIX WK razopaspss-
HbIX, BbICOKO MHTEHCMBHOCTW 06bI4HO cocTaBnseT 100 4, ANS namn HakaavBaHWsA 3Ta NPOAO/MKUTENBHOCTb COCTaBnseT
1 % OT HOMWHAa/IbHOTO cpoka CNyX6bl. OAHAKO 3TV MPOAO/IHKUTENIBHOCT MOTYT pasnnyaTtbCs AR CchneuuanbHbIX nam,
Hanpumep namn Ans Conspues.

5.1.2 Okpyxarwuwasa cpefa Npu ncnbiTaHum

ToYHble U3MepeHnsa XapakTepuCcTUK UCTOYHWKOB cBeTa TPebylT KOHTPONASA napameTpoB oKpyxatl el
cpeabl. ®akToOpbl OKpyxXakwwei cpefbl BAUAKT Ha paboTy MCTOYHUKOB CBETa U M3MEpPUTENIbHOTO ob6opyaoBa-
Huss. Kpome Toro, o6pa3oBaHue 030Ha B 06/11acCTV U3MEPEHU MOXET CHU3UTb TOYHOCTb M3MepeHuii u npega-
cTaBnseT onacHocTb. Ocob6ble yC/I0BUA UCNbITAHWIA yKa3aHbl B COOTBETCTBYHLWMNX cTaHgapTax IEC Ha namnbl
UNn, Npn OTCYTCTBUWN TakKUX CTaHOapTOB, B COOTBETCTBYHWLWNX roCyAapCTBEHHbIX CTaHAapTax uian pekomeHpga-
LMsAX U3roToBuTENE.

TemnepaTypa OoKkpyxalLwein cpelbl Oka3blBaeT CyLW,eCTBEHHOE BJ/IMSAHWE HA BbIXOAHbIE XapakKTepucTuku
HEKOTOpbIX UCTOYHWKOB CBeTa, Hanpumep NIOMUHECLEHTHbIX namn. TemnepaTtypa okpyxawuweli cpegbl, npu
KOTOPO NpoBOASATCSA MCNbITAHUA, AO/MKXHA 6blTb YCTAHOB/EHA B COOTBETCTBUMU CO cTaHgapTom IEC Ha cooT-
BeTCTBy}OU.lMVI T™™Mn namn.

XapaKTepI/ICTVIKI/I HEKOTOpPbIX NCTOYHNKOB CBeTa TakXe CyluweCTBEHHO 3aBUCAT OT CKBO3HAKOB. [l,BI/I)KEHI/Ie
BO34yXa MO NOBEPXHOCTU WUCMbITYEMON /aMnbl, 3a UCK/THOYEHUEM €CTEeCTBEHHOIO KOHBEKLWOHHOIO ABUXEHUSA
npn pa6ote camoii namnbl, 4O/DKHO ObiTb MaKCMMasibHO YMEHbLLWEHO C y4yeToM (PaKTOpoB 6e30MacHOCTM
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(o6pasoBaHue 030Ha). Ecnu ucnoiTyemas cuctema obecneynsaeT 6/10KMPOBKY, CAEPXKMNBAIOLWLYIO LUPKYNALNIO
BO3JyXa, N3MepPeHUsA NPOBOAATCA NMPU LUPKYIALUN.

5.1.3 TloCcTOpOHHEE N3NTyYeHune

[JomxHa 6bITb NpoBefeHa TwartenbHasa NpoBepka TOro, YTo NO60OYHbIE UCTOUYHUKN U3NYUYEHUA W OTpaxe-
HUA HEe BHOCAT CyL,eCTBEHHble N3MEHEHUs B pe3yfbTaTbl U3MepPeHunin. [Ana yMeHbleHnsa nob6OYHOro nlnyue-
HWA 4acTO MCNOMNb3YTCA 3KpaHbl. CriefyeT OTMETUTb, YTO BU3yas/lbHO TEMHbIE NOBEPXHOCTU MOTYT OTpaxaTb
ynbTpadnoneToBoe n nHpakpacHoe n3nyyeHusa. Kpome 1oro, npm MHpakpacHbIX U3SMEPEHUAX SOMIKHO YUn-
TbiBATbCHA M3/1y4eHWe OT HarpeTbiX 3KpaHOB BCNeACTBME 60/bLWIOI0 BXOAHOMO yraa, CTATMBaeMoro 3KpaHom.

5.1.4 Pa6oTta namnbl

PaboTa ucnbiTyemMoli naMmnbl pernaMmeHTMpyeTcs COOTBeTCTBYyWLWUM cTaHgaptom |IEC Ha namny. Ecnu
cTaHAapT Ha AaHHbIA TMN naMn OTCYTCTBYeT, TO AOJ/IXHbl MCMOMb30BaThbCA PeKOMeHAauun U3rotToBuTens.

5.1.5 Pab6oTa 1lamnoBOW cUCTeMbl

VN CTOYHMK NuTaHua ansa paboTbl C UCNbITYEMON NamMnoi LO/HKEH UMEeTb XapaKTepuUCTUKWU, yKasdaHHble B
cooTBeTcTBYlOWeM cTaHpapTe IEC. Ecnm He cywecTByeT cTaHgapTa Ha Nyckoperynupywuwwuii annapart
(MCTOYHUK MUTaHKSA), TO AO/IKHbI UCNO/b30BaTbCA PEeKOMEeHAauun N3roToBUTeNs NaMnoBOi CUCTEMBI.

5.2 MeTtopn usmepeHus

5.2.1 M3mMepeHNe 3HEPTeTUYECKON OCBELEHHOCTM

JTa MeToAuKa NpMMeHAeTcs Kak K WWMPOKOMNOSIOCHOMY, TakK U K CNeKTpasibHOMY U3MEPEHUI0 aHepreTu-
YeCcKOo ocBel,eHHOCTU. MgeanbHbli npubop ANA M3MEPEHUSA COAEPXUT NAOCKUIA KPYIAblii 4eTekTop guame-
Tpom D, obecneymBalowmnii 4OCTaTOYHOE OTHOLWEHNE «CUTHAM — LWYM», KOTOPbIA:

- NMPUHUMAaeT MU3yyeHue B npegenax NpPaBUIbLHOTO KPYroBoro KoHyca C 0CeBOWN NMHWEN, neprneHaunky-
NAPHOI NOBEPXHOCTW AeTekTopa;

- MMeeT YrnoBYH NPOCTPAHCTBEHHY YYBCTBUTE/IbHOCTb, NU3MEHAILWYIOCA KaKk KOCUHYC yria oT HopMa-
NN K NOBEPXHOCTMW AeTekTopa;

- NMeeT MOCTOAHHYIO CNeKTpasibHYyl0 YYyBCTBUTE/NIbHOCTbL B Npefeniax onpefesieHHoro gnanasoHa ANVH
BOJIH OT X1 a0 X2.

B HacTosAwem cTaHgapTe MUHMMasnbHaa BXOAHAas anepTypa AOJ/HKHA 6bITb 7 MM, a MakcumanbHaa —
50 mm. Mnockasa kpyrnaa anepTtypa gnameTpom 25 MM — obuwas Ana manablX UHTerpupyrwuwmnx cgep, peko-
MeHA0BaHHbIX BbllWe B Ka4eCTBe BXOAHbIX 411 MOHOXpoMaTtopa. AnepTtypa AMnamMeTpoMm 25 MM pekomeHayeTcs
ANA UCTOYHWKOB C OAHOPOLHON MPOCTPAHCTBEHHONW AMarpaMMOi ONTUYECKOro m3nydvyeHus. Ons NCTOYHUKOB,
KoTopble He obecneynBalT OAHOPOAHYIO MPOCTPAHCTBEHHYI0 3HEPreTUYECKYI0 OCBELEHHOCTb, T. €. TakUX Kak
pednekTopHble AaMnbl C y3KUM MYYKOM fy4yei, NMKOBOE 3HAYeHWe 3HepreTnyeckolh OCBEWEeHHOCTU (MHTEeH-
CUBHOCTb) MOXET ObITb CYLLECTBEHHO Bbllle, YeM TO, KOTOPOE MoJsiyyaeTcs Npu U3MEpPEeHUn ¢ UCNONIb30BaHNEM
He3ano/IHeHHOW anepTypbl AnameTpom 25 MM. B Takux cnyyasax aneptypa geTektopa A0/DkKHa 6biTb OrpaHu-
yeHa o 7 Mm.

Ha pucyHke 5.1 cxemaTuMyecKknM nokasaHa OCHOBHasf KOHUeNuuWa M3MEepeHUs 3HepreTMYeckoi OCBELLEeH-
HOCTW UNW cneKkTpanbHOl 3HepreTn4yeckoll OCBELWEeHHOCTHN, BKIOYas, ecnm Heobxoanmo, anepTypy 4N orpa-
HWYeHUA nona ob63opa A0 MOJIOBUHBI yrna A, Npy HEKOTOPOM PacCTOAHUM OT AaTtynka, 60/blIem, 4YeM anameTp
petektopa.
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PucyHok 5.1 — Cxema U3MepeHusi aHepreTM4eckoii OCBELLEHHOCTH

N3mepeHua AO0MXHbI 6biTb BbIMOSIHEHbI NPW MOJIOXEHWN Nydyka nyyei, obecneymBalwleM Makcumalb-
Hble NokasaHusa. MIamepuTenbHbll NpM6GoOp AO0MKEH ObITb OTKANNOGPOBaAH B @6COMOTHBIX 3HAYEHNAX MOLLHOCTHY
najawLero U3nyvyeHnsa Ha egquHuuy obnydyaemoi nnowagn.

MpunmeyvaHuns

1 Mcxoasa 3 npakTMYecknx coobpaxeHuin, UaMeHeHne BXOAHON anepTypbl TpebyeT NpoBeAEeHUS 3HAYNTEbHON f,0-
NOSIHUTENbLHON paboTbl NO NOBTOPHOI KanMOGPOBKE pagvomeTpa unu cnekTpopaguometpa. Ecnv n3sectHa 3aBUCUMMOCTb
9HEepreTM4eckon OCBELLEHHOCTU OT PacCTOAHWUSA, OAHWMM U3 METOAOB AOCTWXKEHUS MWHMMasbHO HeobxoAuMOl anepTypbl
ABNAETCA NepemelleHne aetektopa oT (MpY UCNOb30BaHUN AnameTpa 25 MM) UCTOYHMKA HA U3MepUTelbHOe paccTosi-
HMe, PaBHOLEHHOE PACCTOSIHUIO, MPU KOTOPOM KOHYC (anepTypoii 7 MM) Ha paccTosiHum 200 MM Gy4eT 3anofiHATb anepry-
py B 25 MM, T. €. Ha paccTosiHue, NpMMepHo B 3,5 pasa npesblllalollee cTaHAApPTHOE pacyeTHoe paccTosHMe.

2 V3mepeHHas aHepreTuyeckas OCBELLEHHOCTb He JO/KHA YCPEeAHATLCA MO anepType MeHbllel, Yem ykasaHo, Tak
KakK 3TO MOXET MPUBECTUN K 3aBbILLIEHNI0 ONAacHOCTU. MUHMMasbHbIA pasMep YCpeaHsoLLed anepTypbl 3aBUCUT OT (PM3n0-
NOTNYEeCKMX 1 NoBefeHYecKX (pakTopoB, KOTOpble MMET MEeCcTO NpY yCpeaHeHU najaloLero u3niydyeHns Ha onpegesnex-
HYI0 NOBEPXHOCTb.

3 1o HeKoTOpbIM MpUYUHAM, BKIYas MU3NONOTMNI0 nasa, BCe NpefesibHble J03bl ANA yNbTpadrnoneToBoro us-
Nly4yeHuns, paccmoTpeHHble B 4.3.1 1 4.3.2, NpUMEHSAIOTCA K UCTOYHMKaM, CTArMBalwmm yron meHee yem 80° (1,4 pan),
T. €. K UCTOYHMKaM B npegenax 40° oT Hopmanu K 061yvyaemMoil NoBepPXHOCTU. Takum 06pasom, U3fyvyeHne OT UCTOUYHUKA,
cTarnsatoLero 60nblKiA yron, Heo6xoANMO N3MepPATb TONbKO B Npefenax yrna s 80°.

N3mepeHne aHepreTMyeckoi OCBELLEHHOCTU NPUMEHAETCS K cnefylowuM Bugam OonacHOCTel, onucaH-
HbIM B 4.3:

- ot 315 go 400 HM — onacHasa AnAa rnas gosa usnydyeHunsa EUVA;

- onacHas gosa MHcpakpacHoro usnyyeHunsa EIR;

- onacHas AN KOXW f03a TepMUYecKoro Bosgencrensa EH.

M3mepeHne cnekTpanbHOW 3HEPreTUYECKol OCBELWEeHHOCTM NPUMEHseTCa K cneaywwum Buaam onac-
HOCTel, Takxxe onucaHHbiM B 4.3:

- o1 200 go 400 HmM — onacHasa ANdA rna3 n KoXu gosa nsnyyvyeHua Es;

- onacHas AnfA ceTyaTKu fo3a U3Ny4eHWs CUHEro ceeta OT Masioro MCToyHuka EB.

5.2.2 N3mepeHne 3HEPreTU4YecKo ApKoCTuU

5.2.2.1 CTaHpapTHbIln mMeTOf4

OTa MeToAuKa NpUMEeHSAeTCs Kak K WWMPOKOMNOSIOCHOMY, TakK M K CNeKTpasibHOMY U3MEPEHUI0 aHepreTu-
yeckoit apkocTu. N3mepeHne aHepreTM4eckol ApKOCTU NPOBOAMTCSA TaKolh ONTUYECKON cucTtemoi, koTopas
(cm. pucyHok 5.2):

- co3gaeT n3obpaxeHne UCTOYHUKA U3JTYYEHUSA Ha feTeKTope;

- MMeeT KPYrnyw nosesylo gnadparmy 418 YyCTaAHOBKW 3a[aHHOro yrnoBoro akropa gna ycpeaHeHus
nons o6sopa aeff;
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- UMeeT KPYrnbli BXOAHOW 3payvyok (anepTypHyl Aunadparmy), KOTOpbli AeliCTBYeT Kak ycpegHsatouwas
anepTypa npu U3MepeHWn 3HepreTuyeckoli OCBELLEHHOCTU M COOTBETCTBYET TPe6OBaHWAM, yCTAHOBMEHHbIM
B 5.2.1. lna manbiX yrnoB B3aMMOCBA3b MeXAy AnamMeTpoMm getektopa v OOKYCHbIM paccTosaHuem hopMunpo-
BaTens nsobpaxeHusa éyget cnegywuieii: d = aeff mH.

Kak 1 npyn n3mepeHnssx aHepreTu4yeckoli 0CBELW,eHHOCTN, MUHUMAalbHbIV AnamMeTp anepTypHoOW gnadpar-
Mbl D, KaKk nokasaHo Ha pucyHke 5.2, COOTBETCTBYeT AMaMeTpy 3payka 7 MM A1 UMNY/bCHbIX NCTOYHUKOB U
npuHumMaeTcsa Kak 6nocmsmyeckan ycpegHsawowan aneptypa 419 HenpepbiBHO paboTallmnx NCTOYHUKOB, rae
3payvyok MOXeT ObITb MeHblle, HO ABWXEHUS rfnas v rofioBbl ONYycKalT Takoe ycpegHeHue. Kak v npu nsme-
pPEeHNAX 3HEepreTMHeCcKO OCBeLW EeHHOCTW, anepTypHas guadparmMa MoxeT npeBbiwaTte 7 MM, ecnm npodunb
nagarmuero N3Ny4eHUs 4OCTaTO4YHO paBHOMEPHbIA.

M3mepunTenbHblli Npubop f0MXEH ObiTb OTKANMOGPOBAH B aGCOMOTHbLIX 3HAYEHMAX MOLWHOCTM NnajakLue-
ro U3Ny4yeHnss Ha efuHuuy obnyyaemoi nnowagnm U Ha eAuHULYy TenecHoro yrna npuema, ycpeAHeHHOro no
nonw o63opa MaMmepuTenbHoOro npubopa.

MpumeuaHune — MN3Mepsiemass aHepreTMyeckas ApKoCTb He AO/HKHA YCPeAHSATLCSA Mo noso 063opa MeHbLIe,
UeM ykazaHo, TakK Kak 3TO MOXET MPUBECTU K 3aBblUEHWI0 OMACHOCTW. Pa3mep ycpeaHsiemMoro mnons o63opa cBsizaH CO
CTEeNeHbl0 ABWXKEHUS rNa3, KoTopoe pacnpefenisieT MOLWHOCTb WU3/TlyYEeHUs UCTOYHMKA Ha 60/iblueli niowaan ceTyatku.
Pasmep ycpeaHsiemoro nossi o63opa aeff He 3aBUCUT OT pa3mepa UCTOUHMKA a. 1S UCTOUYHUMKOB, Y KOTOPbIX CTAMMBAEMbIi
Yron a MeHbllie, YeM ykasaHHoe nose o63opa aeff, ycpeflHeHHOe 3HaueHne aHepreTMUYeckoi ApKocTU byaeT MeHbLie, YeM
felicTBUTENbHAA 3HepreTnyeckas ApKocTb UCTOUHMKA. OfHAKO 3TO GMOIOTMYECKN ID(EKTUBHOE 3HAUEHWE NMOAXOANT ANs
CPaBHeHMUsi C NpeAenbHO AoNYyCTUMbIM.

M3amepeHne cnekTpasbHOW 3HEPreTUYECKOW SAPKOCTU MPUMEHSIETCA K Cnefywuwum Buaam onacHocTel,
onncaHHblM B 4.3:

- onacHas AnA ceTyaTky f03a U3/ly4eHUs cuHero ceeta / B;

- TepMuyeckn onacHas A9 ceTyaTkn gosa nanyveHus LR;

- TepMMYecKn onacHasi AN ceTyaTky fo3a M3nyvyeHus — cnabblil BU3yanbHblih ctumyn LIR.

PucyHok 5.2 — MpumMep dhopMupoBaTens U3o6paxeHus Ans U3MepeHuii aHepreTnyeckoii apkocTu

5.2.2.2 AnbTepHaTMBHbIN MeToq

MN3MmepeHue 3HepreTUYeckoi APKOCTU MOXeT ObiTb NpeAcTaBMEHO Kak M3MEepeHWe 3HepreTuyeckol
OCBELLEeHHOCTM C TOYHO OonpeAesieHHbIM nosem o63opa, NpyM 3TOM M3MEepeHHOe 3HayYeHue aHepreTuyeckow
OCBELLEeHHOCTW AefuTCca Ha u3MepuTenbHoe nose ob63opa AN MONYYEHWS 3HAYEHWUSA IHEePreTUyeckol Ap-
kocTu. C Apyroil CTOPOHbI, UCXOAA U3 CXEeMbl U3MEPEHUSI SHEepPreTU4Yeckon ApkocTu (yKkasaHHOW Bbille), CXe-
Ma M3MEepPEeHNs 3HEepPreTUYeckoli OCBEL,EHHOCTW C KPYr/aoi nonesoi gunadparMoi, pacnosioXeHHOW Ha wuc-
TOYHMKE M3IyYEeHUS, MOXeT 6biTb MCnosb3oBaHa A8 NPOBELEHUS U3MEPEHUS SHEepPreTuyeckol SAPKOCTM
(cm. pucyHok 5.3). Pasmep nonesoii gunacparmbl F n pacctossHue OT Hee A0 anepTypHOn guadparmbl r
onpepenaeT none o63opa, T. e.:

y = FIr. (5.1)
JTa cxema npegnonaraeT, 4To nofesas avadparma MoxeT GbiTb pacnosfioXeHa [0CTAaTOYHO 6/U3KO K
BUAMMOMY MCTOYHUKY ANA nonydyeHus Tpebyemoro nons o63opa.
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CBA3b MeXAy M3MEepPeHHON 3HepreTMYecKol OCBELW,EHHOCTbIO E M aHepreTuyeckol APKOCTbI0 MCTOYHMU-
Ka L gna HaxoxgeHus Hopmanaum K NoBepxHOCTM uctoyHuka (0 = 0 B onpepeneHun 3.31) gnsa manbix yrnos
onpepgenserca Kak:

E=L.0, (5.2)

rae O yron B ctepaguaHax — umaMepuTenbHoe nosne o63opa, T. €. TeNECHbIA Yron, cTArMBawumnin nno-
CKWiIl yron y B paguaHax, nokasaHHblii Ha pucyHke 5.3. Kpome Toro, Ans MasbiX Yrfi0B COOTHO-
WeHne MexXnay MAOCKUM YI1OM Y U TesiecHbIM yriom O:

(5.3)

Takum 06pa3om, ec/im UCNoNb30BaTh BE/IMYMHLI, N306paXeHHble Ha pucyHke 5.3, To aHepreTuyeckas
0OCBELLEeHHOCTb Yepes Be/INYMHbl IHEePreTMUYecKoil APKOCTM BbipaxXaeTcs Kak:

(5.4)

Korga uamepeHms aHepreTMyeckoii OCBELL,eHHOCTM MCNO/Mb3YTCsA A4S NOMyYeHUs 3HAUYEeHUn aHepreTu-
yeckoii ApPKOCTW ANA CPABHEHWS C OMACHbLIMU J03aMU U3Ny4YyeHuii, AuameTp noseBoil guadparmel F goskeH
COOTBETCTBOBATH C/IEAYIOLEMY BblpaXeHUio:

Y ~ °eff- (5.5)

MpumeuyaHue — [llpefen 3HepreTM4eckoli OCBELLEHHOCTU AJ1S1 ONacHO [03bl U3/TyYeHUs CUHEro ceeTa OT
Masioro UCTOYHUKA IKBUBANEHTEH Mpeaeny A8 3HepreTuyeckoli ApKoCTU MpU yKasaHHOM M3MepuTesbHOM nose o63opa.
Mpegen aHepreTMyeckoli OCBELLEHHOCTU MOoyyaeTcs NyTemM YMHOXEHWUs npefena 3HepreTUHYeckoin ApKoCTM Ha M3Mepu-
TenbHoe none o63opa c ucnosb3oBaHuem gopmynbl (5.4).

PucyHOK 5.3 — AnbTEpHATUBHbIA METOA U3MepPeHUsi IHEPreTUUECcKo ApKoCcTu

5.2.3 V3mepeHue pa3mMepoB UCTOYHUKA

[Ona onpepneneHns onupalroLwerocs Ha UCTOYHUK yriia a Heobxoanmo onpepennTb 50 % Toyek U3yyeHus
ncToyHmka. Ob6wmne metoAbl C Ucnonb3oBaHuem doTorpadumn nnm M3C-kamep cnepyet NPUMEHATb TOJIbKO
nocse NPOBEpPKW TOrO, YTO CMEKTP AOCTATOYHO PaBHOMEpPHbI ANA MCNONb30BAaHWSA BUAMMOIO U3JTyYEeHUA Kak
aHanora MHdpakpacHoro msnyyeHus. ameHeHua cnektpa B 06/1aCT¥ MCTOYHUKA MOTYT MPUBECTU K pasnuuy-
HbIM pa3mepamMm UCTOYHMKa ANA pa3nu4yHbiX obnacTteli cnekTpa (cm. Sliney and Wolbarsht, 1980, nyHkT 12.6.6).

5.2.4 N3mepeHne WUPUHbI UMNYbCa UMMY/IbCHbLIX NCTOYHNKOB

OnpegeneHne HOMUHaNbHOW ANUTENBHOCTU MMMyAbca UCTOYHMKA At TpebyeT onpegeneHus BpeMeHu,
B TeYeHMe KOTOpOoro msnyvyeHue npesbiwaeT 50 % cBOero NnMKOBOro 3HavyeHus. O6uWMe MeTOoAbl, HANpUMep C
ncnosib3oBaHnem oToaniemeHTa € ocuunnorpadom, crenyet NPUMEHATb TO/IbKO NOC/Ae NMPOBEPKN TOrO, YTO
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CNeKkTp A0CTATOYHO PABHOMEPHbIA AN UCMNOMb30BaHUSA BUAMMOIO M3/yYeHWs Kak aHanora MHMpPakpacHoro
AU ynbTpaduoneToBoro M3nyyeHus. M3amMeHeHUs cnekTpa B TEUYEHWE UMNy/AbCa MOTryT MPUBECTU K passinu-
HbIM 3HAYEHUAM LWKWPKUHBI UMNYNbCA AN Pa3/InYHbIX 061acTei cnekTpa.

5.3 MeToabl aHanusa

5.3.1 WHTepnonaumna B3BeWNBAKLWNX KPUBbIX

B3gewwuBatwlwme Kpusble, onpepesneHHble B Tabauue 4.1, 06bI4HO HE NMO3BOIAIOT AOCTATOYHO TOYHO NpPO-
BOAWTb pacyeTbl B3BELIEHHbIX 3HAYEHU M3NyYyeHnsa. 3TN PYHKLUN J0CTATOUYHO NIMHEelHble B N11060M Heb60b-
oM Ananas3oHe B nonynorapupMumyeckmx KkoopaumHatax. Noatomy gnss HOPMUPOBAHUA UHTEPNONNPOBAHHbBIX
3HAYEHUA UCNOob3yeTCcHA NUHENHAA WHTEPNnonAuMsa norapnudMoB NPUBELEHHbIX 3HAYEHU ANA onpefeneHuns
NMPOMEXYTOUYHbIX TOYEK B XXeflaeMblX MHTepBasax avanasoHa AJIMH BOMH (PEKOMeHAyeTCcs B uHTepBase 1 Hm).
Onsa nHTepnonsauum BeCcOBbIX KO PULNEHTOB TpebyeTca aHTunorapudm pesynbtaToB UHTEPNONALUN.

5.3.2 PacuyeTnl

PacueT 3HayYeHMNn OMacHOCTW WCTOYHMKA AOJ/IXKEH MPOBOAWMTLCA NyTeM B3BeLWBaHWA MO CNEKTPYy C CO-
OoTBETCTBYlOLW e BeCcoBOW hyHKUMeElh n pacyeTom ob6Leli B3BEWEHHOW aHeprnu. na obecneyeHns noBTopS-
eMOCTU MeTOAOB HacTosfAlWero craHgapTa Ana cnektpa Huxe 400 HM npegnaraetca MHTEPNOAAULMSA WUAN CYM-
MuUpoBaHue c warom 1 HM. B3BewunBaHne n cymMmupoBaHue 3aTeM NpoBoAATCH C pa3peweHnem 1 Hm. CBbiwe
400 HM pekomMeHpayeTcsa war 5 Hwm.

5.3.3 HeonpepgeneHHoOCTb U3MepeHua

KayecTBO BCeX M3MeEpPEHHbIX Pe3y/bTaToB AO0/IKHO OblTb OLEHEHO aHa/ln3oM HeonpepgeseHHocTu. Bce
paccuMTaHHble pe3ynbTaTbl 4OJIXKHbl OblTb NPUBefEeHbl BMECTe CO 3HAYEeHUSAMU HeonpefesieHHOCTH, KOTopble
COOTBETCTBYIT PYKOBOACTBY, YKa3aHHOMY B HOPMAaTUBHbIX CCbiikax. HeonpegeneHHOCTb KaxAoro pesynbTarta
JO/MKHA yKa3blBaTbCA Kak pacliMpeHHas HeonpegeneHHOCTb, KOTopas paccynMTbiBaeTca M3 CyMMapHOl cTaH-
JapTHOW HeonpeAeNneHHOCTU UC, C UCMONb30BaHNEM KO3 hunumeHTa oxBaTa K = 2, Kak yka3aHo B PyKOBOACTBE
ISO, npuBefeHHOM B pasgene 2. 3HauyeHUs HeonpepesieHHOCTEW AO/MKHbI MCXOAUTb M3 pacyeTa Heonpepge-
NIEHHOCTU KanubpoBKM W BKAOYATb BCE UCTOYHMKW, yKa3aHHble B npuaoxeHun C.

Tab6nuuya 5.4 — CymmapHble 3HayYeHuUs npefesibHbiX 003 418 KOXM UM porosuubl (3HayeHus, 6asvpyowmecs Ha
3HepreTMyeckoli OCBELLEHHOCTK)

MNpepenbHble f03bI
[vanasoH OrpaHnuvBaroLLas MpY NOCTOSHHOW
Hauerosae CoomueToIRVIOUSE  fumcom,  HUMONOCTe  oneprypa pap  asepreniecio
HM ' (rpam) OCBELLIEHHOCTH,
BT e m-2
AKTUHUYHOE Es =IEx S(\)Ak 200—400 < 30 000 1,4 (80) 304
Yd-Bo3geictemne
Ha KOXYy 1 rnasa
Y®-A-Bo3geicTene — N 315—400 <1 000 1,4 (80) 10 ooo#
Ha rnasa >1 000 10
CuHwuii cset oT £B = uS(A) < JA 300—700 <100 <0,011 t0os
Manoro UCToYHUKa >100 1,0
VK-Bo3geiicTBre EIR= A 780—3 000 <1 000 1,4 (80) 18 OOOA0'75
Ha rnasa >1 000 100
Tepmunyeckoe BO3- EH=1ex mdA 380—3 000 <10 2n cp 20 OOOA0'7B

OeNncTBMe Ha KoxXy
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Ta6bnuua 5.5 — CymmapHble 3HauyeHUst npefenbHbIX [03 AN CeTYaTKM (3HayeHws, Gasupylowmecs Ha aHepreTuye-
CKOIl ApKOCTN)

MpepenbHble J03bl

npy NOCTOSAHHOM
HanmeHoBaHue CooTBeTCcTBYlOLW EE Avana3oH AnutenbHoCTb

onacHocTu ypaBHeHue ONWH BOJH, HM BO3AelicTBUSA,C Mone o63opa, paa dHepreTnyeckoi
APKOCTH,
BT *m-2 Ecp-1
CuHnit cseT LB=IL XmB(k) =O, 300—700 OT1 0,25 go 10 0,011 - V(f/10) 106/f
Ot 10 go 100 0,011 106/t
OT 100 go 10 000 0,0011 «\? 1061t
> 10 000 0,1 100
Tepmuueckoe Lr = XL|. mR(X) mAK 380— 1400 <0,25 0,001 7 50 000/(a « f0'25)
BO34eicTBME Ha Ot 0,25 go 10 0,011 - V(f/10) 50 000/(a =f0'25)
ceTyartky
Tepmuueckoe Llr = mR(k) ®AX  780—1400 >10 0,011 6 000/a
BO34eicTeme
Ha ceTyartky
(cnabwbin
BM3YyaJIbHbIi
cTUMYn)

2
OHepreTnyeckass 0CBELEHHOCTb, BT-M—

- E3] — O— - HWA ---eememe —EB\ A - £R

PucyHok 5.4 — Tlpegensl B3BELUEHHbIX 3HaYeHui SHepreTMHECKOVI OCBELLEeHHOCTN B 3aBUCUMOCTWN OT BPEMEHU
NOCTOAHHOIO BO3,CI|EI7ICTBI/IFI
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2 1
OHepreTnyeckas ApKocTb, BT-m ~-cp

Bpewms, c
I-R_amin’

I-IR amirv -|R amax

PucyHok 5.5 — lMpefenbl B3BELUEHHbIX 3HAYEHWI 3HEPreTUYecKoin APKOCTN B 3aBUCUMOCTN OT BPEMEHMW NOCTOSTHHOIO
BO3ENCTBMUA

6 Knaccudpmkaums namn

HacTtoAawmnin ctaHgapTt 6611 pa3paboTaH TexHuyeckum komutetom CIE TC 6-47 COBMECTHO C npeacTaBu-
Tenamn IEC SC34A. DT cOBMECTHble yCUAMA Obl/IN CYLW,eCTBEHHbI, 1 NO3TOMY flaHHOEe n3gaHue, Kacakwuweecs
Knaccugukauum no rpynnam pucka m paccTOssHUIO, MNP KOTOPOM YKa3biBaeTcs 3HavyeHue oTo6Mo0rnyeckon
OMacHOCTM OT U3NIlyYeHUs namnbl, MOrI0 6biTb BCECTOPOHHE coriacoBaHo. Takaa knaccudumkaumoHHaa cxema
nonesHa, Tak Kak 1amnbl MOTyT 6bITb UICTOYHUKOM HECKO/IbKMX BMAOB OnacHocTeli. B uenax HacTtoswero ctaH-
JapTa 3Ha4YeHUs QO/MKHbI GbiTb NMpeAcTaB/eHbl cAegywlmnMm obpasom:

- ANna namn o6uwiero HasHayeHusa (cMm. onpegeneHue 3.11) onacHble 3HaAYeHUA AO/DKHbI 6bITb YKa3aHbl B
3HAUYEHUAX WU IHEepPreTUYeCcKoi OCBELLEeHHOCTU, UM 3HEPTeTUYEeCcKOo APKOCTKU MPU PACCTOSIHUM, Ha KOTOPOM
ocBelleHHOCTb cocTaBnsaet 500 nk, Ho He meHee 200 mMwm;

- 4NA BCeX APYIMX UCTOYHWKOB CBeTa, BKAOYaAA UMNYNbCHbIE f1aMMbl, ONACHble 3HAYEHUSA OO/DKHbI 6bITb
ykasaHbl Ans pacctoaHua 200 mwm.

Hactoawwnin pasgen kacaetcs knaccudukayum namn. OgHako nofobHas knaccudukaums MoxeT npu-
MEHATLCA K CBETU/IbHMKAM WM APYTMM cCUCTemMaM, cojepxawum namnel. Ang namn obuwero HasHavyeHus pac-
CTOSIHME, Ha KOTOPOM NPOBOASATCS U3MEPEHUS 3HEPreTUYEeCcKO OCBEL,eHHOCTU, 3aBUCUT OT U3MEPUTENbHbIX
BO3MOXHOCTEMN.

KnaccudmkaumoHHas cxema ykasblBaeT TO/IbKO Ha NOTeHUManbHbI pucKk. B 3aBUCMMOCTU OT MCMOSb-
3yeMblX (haKkTopoB, BpeMeHN BO3AelcTBUSA M 3P eKTOB CBETUIbHMKA 3TW NOTEHUMaNbHble ONAaCHOCTU MOTyT
WAW He MOTyT cTaTb peasibHbiIMKW onacHocTaAmMu. B Tabnuue 6.1 npuBefeHbl pas/inyHble nNpefesibHbie [03bl
3HepreTMYecKol OCBEL,eHHOCTU N IHepPreTUYeCcKoim APKOCTU ANA KaXAOro BMaa ONacHOCTU, pacCMOTPEHHOTO
B 4.3, N ANS KaXA[oi rpynnbl pucka.

MpumeyvyaHune — B HEKOTOPbIX Cllyyassx OAHU U Te Xe flamMnbl MOryT 6bITb MCNOJIb30BaHbl Kak ansa 06UJ.€FO Ha-
3HayYeHus, Tak U 414 cneunanbHOro npuMeHeHus. B Takux criyyasax oueHka 1M HopMupoBaHWe A0/HKHbl NPOBOAUTLCA ANSA
LeneBoro HasHa4yeHus.
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6.1 Jlamnbl HENPEPbIBHOIO U3Ny4YeHuUs

6.1.1 Ipynna, He nognexauwasa KOHTPO/IO

KoHuenTyanbHOW OCHOBOMN ANSA knaccudumkaLuy HacTosAwel rpynnbl Kak He nognexauiein KOHTPOI SAB-
naeTcA TO, 4TO /laMnbl HE NPeAcTaBNAT HUKAKON (hoTo6MON0TMYEeCcKOn onacHOCTM NO BCEM MYyHKTaM HacTof-
wero ctaHgapTta. 370 TpeboBaHue ygosneTsopseTcsa ANs A0 6o U3 namn, KoTopas He ABNAETCA UCTOYHUKOM:

- aKTMHWYHON ynbTpacdmnoneToBon onacHocTn Es npu 8-yacosom Bo3gelicteum (30 000 c);

- onacHoctu 6numxHero Y®-nsnydyenuns EUVA npu pgnutenbHoctu Bo3gelicteua 1000 c (npumepHo
16 muH);

- onacHOro Ans cetyaTky uU3nyyeHus cuHero ceeta LB npu gnutenbHocTn BO3geiicteua 10 000 c (npwu-
MepHO 2,8 u);

- TEpMMWYECKM ONacHOro ANs cetyaTkum m3nydyeHusa LR npu gnutenbHocTn Bo3saeicTtemsa 10 c;

- onacHoro gnsa rnas uHgpakpacHoro msnyyvyeHusa ER npu gnutenbHocTn Bo3geinctemsa 1000 c.

Takne namnbl OTHOCATCHA K rpynne, He nognexauliei KOHTPOII0.

Kpome TOro, namnel, KOTopble ABNAIOTCA UCTOYHUKOM MHAIPAKPACHOIo N3nyvyeHns 6e3 CUbLHOIo BU3yasb-
HOro ctumyna (Hanpumep, meHee 10 K4 *M-2) N He ABNSAIOTCA UCTOYHUKAMW ONACHOrO ANSA ceTyaTkn 6AMKHero
MK-n3nyyenusa LIR npn gnntenbHocTn Bo3gencteus 1000 c, Takke OTHOCATCA K rpynne, He nognexauiein KOoH-
Tposto.

6.1.2 Ipynna pucka 1 (Manblii puck)

KoHuenTyanbHOW OCHOBOW ANA Knaccuukaumm HacToawelh rpynnbl SBAsSeTCA TO, 4TO 3TWM NaMnbl He
npeAcTaBAAT OMACHOCTM M3-3a 06bIYHOTO NOBEJEHYECKOro OrpaHWyYyeHuWs No ANWTeIbHOCTU BO34elcTBUA.
270 TpeboBaHue ygosneTBopsaeTca Ana Nw6oi M3 namn, usnyyeHne KOTOpoOin nNpesBbiWaeT npeaenbl 4Na rpyn-
Nbl, He Nognexalieil KOHTPOJI, HO He ABAAETCA UCTOYHUKOM:

- aKTUHWYHOI ynbTpacumoneToBoii onacHocTn Es npu gnutensHoctn Bosgeiicteua 10 000 c;

- onacHocTu 6nmxHero Y®-nsnydyeHma EUVAnpun gnutenbHoctun Bosgelicteua 300 c;

- 0MacHOro Ansa ceTyaTku M3NyyYeHUsA cuHero ceeTa LB npu gnutenbHoctu Bo3gelicteusa 100 c;

- TEPMMWYECKM ONacHOro ANs cetyaTkn M3nyvyeHusa ZR npu gnntenbHocTu Bo3sgencTtema 10 c;

- onacHoro gnsa rnas nHdpakpacHoro nsnydyeHusa ER npu gnutenbHocTtn Bo3lgeicTeusa 100 c.

Takne namnbl OTHOCATCA K rpynne pucka 1 (Manblii puck).

Nlamnbl, KOTOpble ABAAKTCA UCTOYHUKOM WHAPAaKpPaCHOro usnyyeHuss 6e3 CU/IbHOIO BU3YyasibHOTO CTU-
Myna (Hanpumep, meHee 10 K4 ¢ M-2) U He ABASAKTCA MCTOYHUKAMW ONACHOro ANA ceTyaTkm 6amxHero WUK-
nsnydyeumnsa (L,r) npu gnutenbHocTn Bo3gelicteua 100 c, Takke OTHOCATCSA K rpynne pucka 1 (Mmanbiii puck).

6.1.3 pynna pucka 2 (CpegHNin puUck)

KoHuenTyanbHOW OCHOBOW AN knaccudukaynuym no rpynne pucka 2 (cpefgHuii puck) sBnseTcs To, 4TO
3T NamMnbl He NpeacTaB/AT ONacHOCTU W3-3a HENPUA3HEHHON peakuun rnas Ha O4YeHb APKUE UCTOYHUKU
cBeTa mau m3-3a guckomdoprta, 06yC/NOBAEHHOIO NOBLILEHHON TemMnepaTypoil. 9To TpeboBaHue ya0BNeTBO-
psieTca Ana nw60W 13 nammn, ussiyyeHue KOTOpOW npeBblWaeT npegenst ana rpynnbl 1 (Manblii puck), HO He
ABNAETCA UCTOYHUKOM:

- aKTUHWYHOI ynbTpacumoneToBoii onacHocTn Es npun gnutensHoctu Bo3gelicteus 1000 c;

- onacHocTu 6nmxHero Y®-nsnyyeunsa EUVAnpn gnutenbHoctu Bo3sgelicteua 100 c;

- onacHOro Ans ceTyaTku M3/ly4YeHUs CUHero ceBeTa / B Npu AnuTensHocTu Bo3gelicteusa 0,25 ¢ (oTcyT-
cTBME peakuyuwn);

- TEpMWYECKM OMacHOro AnA ceTyaTkum usnyveHusa LR npu gnutenbHoctu Bo3gelicteusa 0,25 ¢ (oTcyT-
CTBUE peakuun);

- onacHoro gnsa rnas nHpakpacHoro nanydyeHnsa ER npu gnutenbHocTn BosaencTtemsa 10 c.

Takne namnbl OTHOCATCA K rpynne pucka 2 (CpegHnin puck).

Nlamnbl, KOTOpble ABAAKTCA UCTOYHUKOM WHMpPaKpacHOro usnyyeHus 6e3 CU/IbHOIO BU3yaslbHOTO CTU-
myna (Hanpumep, meHee 10 k4 mM~2) U He ABNAKTCA UCTOYHWKAMU ONaCHOro ANs cetyaTtkm 6auxHero UK-
n3nyyeHusa L,r npu gnutenbHocTn Bo3geictema 10 c, Takke OTHOCATCA K rpynne pucka 2 (cpegHuii puck).

6.1.4 T'pynna pucka 3 (60oNblWOK pUCK)

KoHuenTyanbHOW OCHOBOW ANA 3TOW knaccudukauum aBnsaeTcs 10, YTO 3TU NaMnbl MOTYyT NPeACcTaBAATh
0MacHOCTb Jaxe Npu KpaTKkOBPEeMEHHOM WM He[O0NrOM BO3AENCTBUMN.

Namnbl, KOTOpble NpeBbIWAT NpeAenbl A4NA rpynnbl pucka 2 (cpegHUil puck), OTHOCATCHA K rpynne
pucka 3 (60NbLOWA PUCK).
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6.2 NMMnNynbCHble namMmnbl

YKa3aHHble KpUTEpUWU AN UMMYbCHbIX NaMn LO/DKHbl NMPUMEHSATbCA K OAWHOYHOMY WUMMYSbCY WAN K
nw6oi rpynne umnynbcoB B npegenax 0,25 c.

MmnynbcHas namna A0/XHa OUEHMBATbLCSA NMpyM HaubosNblwelh HOMWHANBHON 3HepreTUYeckoli Harpyske,
YCTAHOB/IEHHOV W3rOTOBUTENEM.

CooTBeTCcTBylLLAaA B3BELWEHHAn 3aHepreTuyeckas akcrnosuuus (H unau E mt) nam MHTerpupoBaHHas no
BPEMEHU B3BelleHHas aHepreTuyeckas gosa (L *t) 4Na KaxX[oro MMnynbca Ao/XHa 6bITb NOMyYeHa UHTErpu-
pOBaHMEM B3BELIEHHOl 3HEPreTM4Yeckoli OCBELEHHOCTU WM 3HEPreTUYecKkOon SAPKOCTM, U3y4aeMOoW UCTOY-
HUKOM MO NOJTHOW A/IMTENBHOCTM UMNY/NbCa, C BDEMEHEM WHTErpMpoOBaHUs, OrpaHMyYeHHbIM Makcumym 0,25 c.
PaccunTaHHas B3BelWleHHAss 3HepreTMyeckass 3KCNO3UULMUS WM 3HepreTuyeckas SpPKOCTb CpaBHUBaeTcs C
npegenbHbIMU 3HAYEHUSAIMU, NPUBEAEHHbIMU B 4.3, ANA KaXA0ro n3 BuaoB poToGMONOrMYECKNX onacHocTeld,
nognexaumnux oueHke.

MpumeuyaHune — [lonyYyeHHOe B3BELUEHHOE 3HAauYeHWe 3HEepPreTMYeckol SPKOCTW AO/HKHO ObiTb yCpeAHEeHO B
npegenax npasubHOIO KPyroBoro koHyca nosis o63opa B 0,0017 pag, BkO4Yas yron, Kak ykasaHo B 4.2.2.

OnpepeneHuve rpynnbl pUcKka MCNbITbiBAEMONR NaMnbl NPOBOAUTCH CAeayoWuM o6pa3om:

- namnbl, Y KOTOpPbIX NPEBbLIWEHO NpefesibHOe 3HauyeHue, A0/IKHbl OblTb KnaccuuumpoBaHbl Kak npu-
Hagnexauime K rpynne pucka 3 (601bWOK puUck);

- namnbl C OAHUM MMNYAbCOM, Y KOTOPbIX B3BELIEHHAA 3aHepreTnyeckas 3KCNoO3nLMA WKW B3BelleHHas
3HepreTnyeckas fo3a HUXe npefesibHbIX 3HAYEHUNR, [O/KHbI 6bIThb KNnaccuuumMpoBaHbl Kak NnpuHagnexatiue
K rpynne, He nognexauiein KOHTPOIo;

- Namnbl C NOBTOPAKLWMUMUCA UMNYbCAMK, Y KOTOPbIX B3BELIEHHAs 3HepreTuyeckas sKCnosuuusa unm
B3BelleHHas aHepreTMyeckasa [03a HUXe npefesibHblX 3HAYeHW, JO/MKHbI OLEeHUBATLCA MO KPUTEPUAM, yKa-
3aHHbIM B 6.1 NS namn HempPepbIBHOTO M3AYyYEHUS, C UCNOb30BaHMEM yCPeAHEeHHbIX N0 BPEMeHW napame-
TPOB UMMY/IbCHOTO U3/IyYeHUs.

Ta6nuua 6.1 — HopMbl U3NyYeHUs ANa rpynn PUCKOB NPOAO/IKMTENIbHO paGoTatoLmx namn

MpepenbHble 3HAYEHUSA U3NYyUYEHUS

CnekTpasnbHoe

Puck , Cumson He EanHnybl
Aenctene nognexauune Manblii puck CpefHuin puck
KOHTpOAO

AKTUHUYHBIT YO suvWw 0,001 0,003 0,03 BT * M-2
BAvxHuin Yo 10 33 100 BT mm-2
CuHunin ceeT B(X) LB 100 10 000 4 000 000 BT « M-2 ecp~1
CuHWiA cBeT, Ma- B(X) Eg 1,0% 1,0 400 BT - M-2
NbIA UCTOYHUK
Tepmunyeckuin T e 28 000/a 28 000/a 71 000/a BT - m“2.cp~1
Ansa ceTyaTkm
Tepmuyeckuii R(X) - 6 000/a 6 000/a 6 000/a BT sm~2 mcp~1
ansa certyart-
K1, cnabbli
BU3yaJIbHbIi
CTUMYT**
MK-n3nyyeHne E\r 100 570 3200 BT - m-2

ansi rnas

* Masiblii UICTOYHUK onpegensietcsa yrnom a < 0,011 pag. YcpegHstowee none o63opa npu AAUTENBHOCTU BO3aeli-
creusa 10 000 ¢ — 0,1 pag,.
** BKYas OLEHKY UCTOYHUKA He AN 06Lero HasHavyeHus.
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MpunoxeHue A
(cnpaBoyHOE)

CyMMapHbIi nepeyeHb 6MONOrNYEecKNX ahdhekToB

BrnoadichbekT Ne 1: MHppakpacHas katapakta

Al BuoadhbekT: MHdpakpacHasa kaTapakra Takke U3BECTHa Kak NPOMbILW/IeHHAsa TenioBas Kartapakra, Kkarapak-
Ta nnaBublLMKa UM KaTapakTa CTeknoaysa.

A.1.1 OpraH/mecTo: [nas/xpyctanuk.

A.1.2 CnekTpanbHblii gnanasoH: OT 700 go 1400 HM 1, BO3MOXHO, A0 3000 HMm.

A.1.3 Tk cnekTpasibHOro Aaeicteus: HenssecTteH; BeposATHO, oT 900 go 1000 Hm.

A.1.4 Hanunumne paHHbIX: [OCTYyNHbI AaHHble O NpeAesibHOM MOpore OCTPOM KaTapakTbl KPOSIMKOB NpW BO3A4EW-
CTBWM U3y4YeHUs ¢ AsIMHON BonHbl 1064 Hm (Wolbarsht, 1992) n B IK-A-gnanasoHe (Pitts and Cullen, 1981); no yenoseky
JaHHbIX HeT. CTeneHb agAuTUBHOCTU U CNEKTpasibHOe AeliCTBMe HEeW3BECTHbl. XOopolne 3anuaeMuosiornyeckne AaHHble
(Lydahl, 1984).

A.1.5 3aBNCUMOCTb OT BpeMeHU: 3ameTHOe NOMYyTHeHWe XpycTasnka 06bl4HO NPOUCXOAUT B TeYeHWe MHOrmx
NeT XpOHUYECKOro BO3AENCTBMA BbICOKMX YPOBHEN; dhakTMyeckoe Bpemsi 3aBMCUT OT TOro, HackosibKO BennMumMHa BOo3fei-
CTBMA OT/IMYAETCA OT npeAenbHoi o3bl. CubHOE BO34ENCTBME Bbi3biBAET peakumio B TeyeHue 60s1ee KOpOoTKOro npo-
MeXyTKa BpemMeHU.

A.1.6 MexaHn3sm: O6bIYHO NpegnonaraeTcs TEPMUYECKUM, XOTA NOCNe[HNE UcCnefoBaHNs TOBOPSIT O BO3MOXHOM
(hOTOXMMUNYECKON peakumn — feTann HeACHbl. XpycTasiuk MOXET HarpeBaTbCs Kak OoT npsaMoro usnydenus (Vogt, 1919),
Tak n oT Tenna, NpMxoAsawWero oT HarpeToi pagy)XHoin o6onoukn (Goldmann, 1983).

A.1.7 CumnToMbl: «MOMyTHEHME» 3peHUs.

A.1.8 Heobxogumas vHopmauma: CnekTpanbHoe AelicTBUe, eCnv UMeeTcs, ANA CUIbHOTO WK COMyTCTBYOLLe-
ro ynbTpanoneToBoro n3syvyeHns; aganTUBHOCTb HEOAHOKPATHbLIX BO3AENCTBU M BO3MOXHOCTb 3aMefsieHHbIX adydhek-
TOB OT NEPUOAMNYECKN NOBTOPSAIOLLUXCA BO3LENCTBUNA.

A.1.9 OnbIT c namnamu: CnyyaliHblli Bpef HEN3BECTEH AaXe OT HarpeBaTesibHbiX naMn. OrpaHUYeHHoe BO3Aei-
CTBVE Ha 4enoBeka.

A.1.10 Knro4yeBble CCbIIKU:

GOLDMANN, H. Experimentelle Untersuchungen Ciber die Genese des Feuerstars. 111 Mitteilung. Die Physik
des Feuerstars I. Teil. Arch, fur Ophthalmol. (3kcneprvmeHTanbHble MCCNefoBaHNsA reHesunca OrHeHHOM kaTapakTbl), 130,
93—130(1983).

LYDAHL, E. Infrared Radiation and Cataract. Acta Ophtalmologica, Suppl. (MHtpakpacHoe u3nyyeHne n Kkatapak-
Ta), 166, 1—63 (1984).

PITTS, D.G. and CULLEN, A.P. Determination of Infrared Radiation Levels for Acute Ocular Cataractogenesis.
von Graefes Arch. Ophthal. (OnpegeneHune ypoBHei WK-usnyyeHnss ANs CUIbHOTO KaTaporeHesuca rnasa), 217,
285—297 (1981).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York, Plenum (Be3onac-
HOCTb Npu paboTe c nasepamu ¥ APYrMMM ONTUHECKMMWU MUCTOYHUKamu) (1980).

VOGT, A. Experimentelle Erzeugung von Katarakt durch isoliertes kurzwelliges Ultrarot, dem Rot beigemischt ist.
Klin. Mb/Augenheilk. (9kcnepumMmeHTanbHOe 06pa3oBaHMe kaTapakTbl B U30/IMPOBAHHON KOPOTKOBO/THOBOW MHbpakpacHol
obnacTtu ¢ go6asneHmem KpacHoro ugeta), 63, 230—231 (1919).

WOLBARSHT, M.L. Cataract from Infrared Lasers: Evidence for Photochemical Mechanisms. Lasers and Light
Ophthalmology (Katapakta oT NK-na3epos: [Joka3aTesbCTBO (DOTOXMMMNYECKMX MEXaHU3MOB), 4, 91— 96 (1992).

BrnoadhchekT Ne 2: doTokepatuT

A.2 BrnoadpdoekTt: doToKepaTuT.

A.2.1 OpraH/mecTto: [nas/porosuua.

A.2.2 CnekTpanbHbiii gnana3oH: OT 180—200 fo 400—420 HM, rnaBHbIM 06pa3oM 200—320 HMm.

A.2.3 Tuk cnekTpanbHoro genctena: MpumepHo 270 Hm (Pitts, 1971); npumepHo 288 HM (Cogan and Kinsey,
1946).

A.2.4 Hannumne gaHHbIX: Xopoline gaHHble 06 0CTpoM nopore: Ans Kponnkos — oT 200 ao 400 HM, 418 06e3bsH —
oT 200 fo 320 HM, ans nogein — ot 200 go 300 HM. [laHHble pa3HbiX NabopaTopuii 066IYHO XOPOLLO COBMaLAM0T.

A.2.5 3aBUCMMOCTb OT BpemeHu: Peakumsa 06bl4HO nosBaseTcs B TedeHne 4— 12 4y nocne BO3AENCTBMA M3Nnyde-
HuA. MNpoxoasuiee Bpems 3aBUCUT OT TOr0, HACKOMIbKO BeNMYMHAa BO3AENCTBUA OT/IMYaeTCcs OT npefesibHoi o3bl. Cub-
Hoe BO3JelCTBUE BbI3biBAeT peakuuio B TeuyeHne 6051ee KOPOTKOro NpoMexyTka BpemMeHun. MpoxoanT yepes 24—48 y, 3a
UCK/TIOYEHNEM OYEeHb CYLLL,ECTBEHHbIX BO3AENCTBUIA.

A.2.6 MexaHn3m: POTOXMMUYECKAS peakuusi, Bbi3blBatowas Lenb 6MO/I0rMYECcKUX peakumii; AeTann HesCHbI.

A.2.7 CumnToMmbl: «[lecok» B rnasax, 6negapocnasm (BHe3anHoe, cuibHOe, HENPOM3BOJIbHOE COKpaLleHne MbILLL,
BeK), HEKOTOpas 3aTyMaHEHHOCTb 3PeHUs; peakums B rNasHoi Wwenun (0TBEpCTUE MEXAY BEPXHUM U HWKHUM BeKkamu).

A.2.8 Heobxogmmasa wuHdopmaumsa: Bonbluee paspelueHne MOPOroBoro 3HavyeHus B guanasoHe ot 305 pgo
320 HM; BO3MOXHOCTb 3amMe/sIeHHbIX 3h(DEKTOB 13-3a NMOBTOPSAIOWMXCA BO3AENCTBUIA.
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A.2.9 OnbIT ¢ namnamun: He pefku cnydvaliHble BO3AEWCTBUSA OT 6akTepuuuAHbIX Namn, PTYTHbIX U KCEHOHOBbIX
AYroBbIX Namn, HO TO/IbKO cheumanbHOro npumeHeHus. OrpaHMyeHHoe BO3AeNCcTBMEe Ha YenoBeka.

A.2.10 Knro4yeBble CCbIIKN:

COGAN, D.G. and KINSEY, V.E. Action Spectrum of Keratitis Produced by Ultraviolet Radiation. Arch. Ophthalmol.
(OeicTBue cnekTpa kapatuTa, co3gaBaemoro Y®-nsnyyeHuem), 35, 670—617 (1946).

HEDBLOM, E.E. Snowscape Eye Protection. Arch Environ. Health (3awura 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 (Buonornuyeckue acnektbl Y®-nsnyyeHms. O63op onacHocTeit)
(Sept. 1970).

MACKEEN, D., FINE, S., AARON, A, and FINE, B.S. Preventable Hazards at UV Wavelengths. Laser Focus
(MpepynpeanTenbHble oNacHOCTU Npu Y®-anumHax BofH), 7(4), 29 (1971).

PITTS, D.G. and TREDICI, T.J. The Effects of Ultraviolet on the Eye. Ameri. Ind. Hyg. Ass. J. (BnusiHne Yo-
N3syyeHmnsa Ha rnasa) 32(4), 235—246 (1971).

BrnoadypekT Ne 3: ®POTOpPETUHUT

A.3 Brnoadpekt: POTOPETUHUT, UM NOBPEXAEHNE CETYATKN CUHUM CBETOM.

A.3.1 OpraH/mecTo: [nas/ceTyaTtka.

A.3.2 CnekTpasibHbiii gnana3oH: OT 400 go 700 HM (rnaBHbIM 06pa3om 400—500 HM) 4Ns rnasa ¢ eCTECTBEH-
HbIM HeNoBpeXAeHHbIM XpycTanukoMm; 310—700 HM ansa adakmyeckoro rnasa (Xpyctanvk yganeH) (rnaBHbiM 06pas3om
310—500 Hm).

A.3.3 Tuk cnekTpanbHoro gencrteua: lMpumepHo 445 Hm (Ham, 1976); npumepHo 310 HM ans adhakmyeckoro
rnasa (Ham, 1980) g1 06e3bsH.

A.3.4 CocTosHWe 3HaHuii: Xopolwune faHHble 06 OCTPOM nopore AN 06e3bsH M HeKOoTOopble noATBepxparoLiue
JaHHble ANS ngein npu MeauuMHCKOM MCNoNb30BaHMKU nasepa, C/yvyanHOM BO3AENCTBUM COTHEYHOIO WU3NyYEeHWs Wan
[yroBoi1 cBapke.

A.3.5 3aBNCMMOCTb OT BpeMeHn: ITOT MeXaHu3M MoBpexAeHus npeobnagaeT Hag TepMUYEcKMM TOMbKO npu
nNpoAo/IXNTENbHBLIX BO3aencTeuax (6onee 10 c). Peakuma o6bl4HO nosiBnsietcs 6onee yem yepes 12 4 nocse BO3AENCTBUS
n3ny4deHus. MNMpoxogsuiee BpeMs 3aBUCUT OT TOr0, HACKO/IbKO Be/MYMHA BO3AENCTBUA OT/IMYaeTcs OT npefefibHON [03bl.
CvnbHOe BO3[elicTBME BbI3blBaeT peakuyuio B TeyeHne 60s1ee KOPOTKOTO NMPOMeXyTka BpeMeHu; Haubonbluas peakuus
06bI4HO HabngaeTcs nocne 48 u. MNpu cnyyaliHoMm BO34eiCTBUM COTHEYHOrO cBeTa M AyroBoro paspsga y nwogeit Habnto-
[JaeTcsa HEKOTOpOe BOCCTaHOB/IEHME.

A.3.6 MexaHuam: PoTOXMMuyeckas peakuus, Bbi3blBalOWas Lenb 6MON0rMYECcKUX peakumii, cocpefoTOYEHHbIX,
BEPOSATHO, B palioHe NMUIMEHTUPOBAHHOIO 3NUTENNSA CeTYaTKN; AeTasln HESACHbI.

A.3.7 Cumntombl: «Cnenasi 30Ha», WX CKOTOMa, rAe sipkoe n3obpaxeHue Ayrm HaxoAunocb Ha ceTyaTke. Bu-
3yasibHOe MNoBpexaeHne cetyatkn (06bIYHO AenUrMeHTauusa OT CMHEro CBeTa WU rMnepnurMeHTauus ot U3/lyuyeHus He-
KOTOpoli yacTn Y®-guanasoHa) HabogaeTcs npu opTanibMOIOTMYECKOM UCCef0BaHmn B npegenax 48 4 nocne Bo3gei-
cTBuA. MNoTeps 3peHns MOXeT ObiTb MOCTOSHHON, XOTA B NIerkMX cnydasax HaboAaeTca BOCCTaHOB/EHME.

A.3.8 Heobxogumasa nHdopmauuns: Bonblue 3HaHWM 0 MexaHu3Me NOBPEeXAEeHWUs; AaHHble B AuManas3oHe AJIvH
BOMH OT 400 o 450 HM npu ANuUTeNbHOCTU BO3AelicTBuA MeHee 10 c; gaHHble 06 agAMTUBHOCTM NOBTOPSAIOLLUXCA BO3-
[eNCTBMI N BO3MOXHbIX 3aMef/IeHHbIX athhekTax OT Nepuogmyecknux BO3LencTBuii ¢ ypoBHeM MeHee npefenbHol A03bl.

A.3.9 OnbIT ¢ namnamn: KpaliHe pegkve uam HeonucaHHble NOBPEeXAEeHNs M3-3a Ype3MepHOoro BO3AeincTBua OT
npucTasnbHOro B3rns4a Ha namnbl. EcTecTBeHHas 3awuTHas peakuuns o6bIYHO OrpaHuyMBaeT BO3AENCTBUE, NPENATCTBYSA
BO3HVKHOBEHMNIO dhoTopeTnHuTa. OrpaHnyeHHoe BO3feinCcTBUe Ha YenoBeka.

A.3.10 Knto4yeBble CCbINKA:

HAM, W.T. Jr, MUELLER, H.A., and SLINEY, D.H. Retinal Sensitivity to Damage by Short-Wavelength Light. Nature
(YyBCTBUTENMBHOCTL CETYATKN K MOBPEXAEHMNIO OT KOPOTKOBO/THOBOrO 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. (Mprvpoga noBpexaeHns cetyaTkm oT obsyde-
HUS: 3aBUCUMOCTb OT AJ/IMHbI BOJIHbI, YPOBHSA MOLLHOCTU 1 BpeMeHu 06aydenuns), 20(12), 1105— 1111 (1980).

MAINSTER, M.A. Spectral Transmission of Infraocular Lenses and Retinal Damage from Intense Light Sources.
Am. J. Ophthalmol. (CnekTpasibHOe nponyckaHne rnasHblX XpyCTa/IMKOB W NOBPEXAEHNEe CeTyaTKu OT UHTEHCUBHBIX WUC-
TOYHUKOB 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. (MoBpexaeHne oT cBeTa 1 npakTnka oTasibMO0ornn)
(1983).

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

SLINEY, D.H. Eye Protective Techniques for Bright Light. Ophthalmology (TexHvka 3awuTbl rnas oT SpPKOro ceeTa),
90(8), 937—944 (1983).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York, Plenum (Ee3onac-
HOCTb Npu paboTe c nasepamun 1 gpyruMy oNTUYECKUMU UCTouHUkamu) (1980).
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SPERLING, H.G. (ed). Intense Light Hazards in Ophthalmic Diagnosis and Treatment. Proceedings of a Symposium,
Vision Res. (P1UCk MHTEHCUBHOrO cBeTa B opTasibMOIOTMYECKUX AnanasoHe n nedexHmn), 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. (IMpoTokonbl 1-ro MexayHapoaHOro cMMnosny-
Ma Mo CBeTY M BO3AENCTBUIO KMcnopoga Ha rnasa), 3(1) (1984).]

WAXIER, M. and HITCHENS, V. (eds). Optical Radiation and Visual Health. Boca Ration, CRC Press (Ontunyeckoe
n3siyyeHne n BusyasbHoe 340poBbe) (1986).

WILLIAMS, T.B. and BAKER, B.N. (eds). The Effects of Constant Light on the Visual System. New York, Plenum
Press (BosaeicTBue NoCTOSAHHOrO cBeTa Ha BU3yasibHyt0 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 (Teopus 60/1€3HM LeHTpPasibHOWN ceTyaTtku), 237—270 (1981).

BrnoadipekT Ne 4: Tepmuuyeckoe noBpexaeHne ceTyaTkm

A.4 BrnoaddekT: TepMmnyeckoe NoBpexaeHne cetyaTku.

A.4.1 OpraH/mecTo: [nas/ceTyaTka u cocyanctas o60s04Ka.

A.4.2 CnekTpanbHbIii gnana3oH: OT 400 go 1400 Hm (rnaBHbiM 06pa3om 400— 1100 HMm).

A.4.3 Tluk cnekTpasnbHoOro geicteusa: MpumepHo 500 HM (Ham, 1966).

A.4.4 Hannune paHHbIX: Xopoline gaHHble 06 OCTPOM nopore A/151 KPOJSIMKOB 1 06€3bsH 1 OrpaHUYeHHble AaHHble
ans ngeit. JaHHble pasHbix nabopaTopuii 06bIYHO XOPOLIO COoBMagatoT.

A.4.5 3aBUCMMOCTb OT BPEMEHWN: DTOT MEXaHU3M MOBpexAeHus npeobnagaet Hag POTOXMMUYECKUM MOBPEX-
[eHVeM ceTyaTku Npu KOPOTKOM BO3geicTBuu (MeHee 10 c) unam npu ANvHax BOMH u3nydeHuns 6onee 700 HM. 3ameTHas
peakuns 06bIYHO MPOUCXOANT HEMEL/IEHHO (MM B TeyeHne 5 MuH, cnedyowmx nocne Bo3AencTBMA n3nyveHus). Bocecta-
HOBJIEHNE NNMMUTUPOBAHO WM HEBO3MOXHO.

A.4.6 MexaHnam: TepmoxmMmyeckas peakuusi, U3MeHsLlas cBolicTBa 6esiKoB UM APYrMX KNH4YeBbIX 6Guonoruye-
CKUX KOMMOHEHTOB K/EeTOK C paspylleHneM 6nonornyeckoli TkaHu. MNorolweHne ceeta U nepeoHavasibHOe NoBpeXxaeHue
COCpefoTOYEHbl B MUIMEHTUPOBAHHOM 3NUTENNM CeTYaTKM M COCYANCTOl 060/104Ke.

A.4.7 CnmnToMbl: «Cnenas 30Ha», UM CKOTOMa, rae Sipkoe nsobpaxeHne UCTOYHUKA HaxoAW/I0Cb Ha ceTyaTke.
BusyanbHoe nospexaeHue ceTtyaTkn (06bIYHO AenurMeHTaumsa) HabnwgaeTca npu oTanbMONOTMYECKOM MUCCef0BaHUmn
B npegenax 5 MnH 1 ocobeHHO B npegenax 24 4 nocne Bo3geiicTeus. MNoteps 3peHnsa 6yaeT MakCMMasibHON cpasy nocne
BO3JelCTBUSA, 1 B TeyeHne 14 oH MOXeT NMpou3oiNTn HEeKOTOpPOe OrpaHM4yeHHOe BOCCTaHOB/IEHNE.

A.4.8 Heobxogumasi nHpopmaumsa: bonblie gaHHbIX 0 BO34eNCTBMM N306paxeHns 6o0nblioro pasmepa (>1 Mm).

A.4.9 OnbIT c namnamn: PakTUYecKkn HeT NaMm, CNOCO6GHLIX BbI3BaTb Takol TUN noBpexaeHus. KceHoHoBbIe oyro-
Bble Namnbl, CCHOKYCUPOBaHHbIE Ha [1a3, MOryT Bbi3BaTb Takoi 3acpchekT, YTO NOKa3aHO KMHUYECKMMMW onbiTaMu. MoaTomy
KpaiiHe pefKku UM He onucaHbl NOBPEXAEHUS OT NPUCTasIbHOrO B3r/si4a Ha CU/bHbIe KCEHOHOBbIE NaMnbl. EcTecTBeHHas
3almnTHasa peakuusi 06blYHO OrpaHNYMBaEeT BO3AeNCTBUE, NPENSATCTBYS NMOBPEXAEHUIO.

A.4.10 Knro4yeBble CCbIIKN:

ALLEN, R.A. Retinal Thermal Injury. ProcACGIH Topical Symposium, 26—28 November 1979, ACGIH, Cincinnati,
Ohio (TennoBoe nospexpgeHue cetyartkn) (1980).

HAM, W.T. J, RUFFOLO, J.J. J, MUELLER, H.A., and GUERRY, D. The Nature of Retinal Radiation Damage:
Dependence on Wavelength, Power Level and Exposure Time. Vision Res. (Mpupoga nospexaeHnsa cetyatkn UsnyyeHu-
em: 3aBMCUMOCTb OT AJIMHbI BOJIHbI, YPOBHS MOLLHOCTM M BpeMeHun o6sy4deHmns), 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. (Bo3aeiicTBMe nsnyyeHuss nasepa Ha rnasa
mMnekonurawwmx), 28, 517—526 (1966).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York, Plenum, (BEe3onac-
HOCTb Npu paboTe c nasepamu ¥ APYrMMM ONTUHYECKMMWU UCTOYHUKamu) (1980).

BunoadhdpekT Ne 5: YnbTpaduonetoBasa karapakra

A5 BrnoaddekTt: YnbTpachmnonetoBasa katapakra.

A.5.1 OpraH/mecTto: [nas/xpyctanuk.

A.5.2 CnekTpasibHbll agnana3oH: OT 290 fo 325 HM; BO3MOXHO, A0 400 HM.

A.5.3 Muk cnekTpanbHoro geicteus: MpumepHo 305 Hm (Pitts, 1977) Ana ocTpoil katapakTbl; HET CNeKTpabHO-
ro AeincTeus, okasbiBatowwero agohekT, Npu A4nnHe BosHbl > 325 HM (Lerman, 1980, Zigman, 1979).

A.5.4 Hannume pgaHHbIX: Xopowwune gaHHble 06 OCTPOM rfnopore ANs KPposMkoB U 06e3bsiH (295—325 Hm); HeT
[JaHHbIX 418 OCTPOW KaTapakTbl YesnioBeka, HO ecTb aNUAEMUONOrMYeckoe NOATBEPXKAEHNE A5 MOCTOSHHOIO BO34eNCTBUS
Y®-B-u3snydeHus (Taylor, 1988).

A.5.5 3aBMCMMOCTb OT BPeEMeHU: 3aMeTHOe MOMYTHEeHMe XpycTasimka 06bl4HO nosiBNseTcsa yepes 4 unu 6onee
yacoB nocne BO3AENCTBUA; BPEMSA 3aBUCUT OT TOro, HACKO/IbKO BO34eNCTBME OT/iM4aeTcs OT MOporoBoro npegena. bonb-
LIoe BO3AeiCTBME BbI3biBAET peakumio B TeuyeHne 60siee KOPOTKOro NPOMEeXyTka BPEMEHU; HEKOTOPOE BOCCTaHOBEHWEe
HabnogaeTca B TEYEHUE HECKOSIbKMX AHEN TonbkKo B6/M3M nopora; B APYrMX CAyyasix NPOMCXOAUT NOCTOSAHHOE MOMYTHe-
HMe xpycTanuka.

A.5.6 MexaHu3sm: doTOXMMUYECKas peakuns; feTann HEeACHbI.

A.5.7 CumnTombl: «[MOMyTHEHUE» 3pEHUA.
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A.5.8 Heobxoguman nHdopmaumsa: CnekTpanbHoe AeicTBMe, ecnn CylecTByeT, A5 OCTPOro n AelCTBYIOLLEro
Y®-A-u3nyyeHus; gaHHble 06 anaMTUBHOCTM NOBTOPSIOLIMXCA BO3AENCTBUI M BO3MOXHbIX 3afepXaHHbiX adekToB OT
nepuoanyecknx Bo3aeicTBUNA.

A.5.9 OnbIT c namnamun: W3BeCTHbI CrlyYaiHble NOBPEeXAEHNS faxe OT BO34eNCTBUA KCEHOHOBbIX AYroBbIX /lamn.
OrpaHnyeHHOe BO3eNCTBME Ha Yenoseka.

A.5.10 Knro4yeBble CCbIIKU:

BRACHEM, A. Ophtalmic ultraviolet action spectra. Am. J. Ophtalm. (OdTanbmuyeckuii Y®-cnekTtp gelicteus), 41,
969—976 (1956).

LERMAN, S. Radiant Energy and the Eye. Mac Millian, Inc., New York (Jlyunctas aHeprus v rnasa) (1980).

PARRISH, J.A., ANDERSON, R.R., URBACH, F, and PITTS, D. UV-A: Biological Effects of Ultraviolet Radiation
with Emphasis on Human Responses to Longwave Ultraviolet. Plenum Press, New York (Buonormyeckne Bo3geincraeus
Y®-n3nyyeHmsa ¢ ynopom Ha peakuuio YenioBeka Ha AJSIMHHOBOHOBLI Y®) (1978).

PITTS, D.G. The Ocular Ultraviolet Action Spectrum and Protection Criteria. Health Physics (FnasHoii Y®-cnekTp
JelcTBMA 1 KpuTepum 3awmTsl), 25, 559—566 (1973).

PITTS, D.G. and CULLEN, A.P. and HACKER, P.D. Ocular Ultraviolet Effects from 295— 1000 nm. Invest. Ophthalmol.
Vis. Sci. (Bo3gevictene Ha rna3 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 cosiHe4YHoro Y®-o06nyyeHus Ha rnasHole xpyctanvku), 13, 296—301, May 1987.

SLINEY, D.H. Physical Factors in Cataractogenesis — Ambient Ultraviolet Radiation and Temperature. Invest.
Ophthalmol. Vis. Sci. (Pusnuyeckne thaktopbl B KataporeHesuce. Okpyxawuwue Y®-usnyyeHme n temnepatypa), 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 (Bo3gelictBne Y®-nsnyyeHus Ha
o6pasoBaHue kaTapakTtbl), 319, 1429 (1988).

WAXIER, M. and HITCHENS, V. (eds). Optical Radiation and Visual Health. Boca Ration, CRC Press (Ontunyeckoe
n3nyyeHme 1 Bu3yasnbHoe 340poBbe) (1986).

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

ZUCLICH, J.A. and CONNOLLY, J.S. Ocular Damage Induced by Near Ultraviolet Laser Radiation. Invest.
Ophthalmol. (MoBpexaeHne rnas, BblI3BaHHOE GAMKHUM fla3depHbiM Y®-usnyyeHmnem), 15, 760—64 (1976).

BuoaddpekT Ne 6: YnbTpaduosietoBasa aputema

A.6 BuoapdekT: YnbTpadmonetosas aputema.

A.6.1 OpraH/mecTo: Koxa.

A.6.2 CnekTpasbHblii gnanaszoH: OT 180—200 go 400—420 HM, rnaBHbiM 06pa3om 200—320 HMm.

A.6.3 Tuk cnekTpanbHoro pgeivicteus: MpumepHo 295 Hm (Urbach, 1968, Anders, 1995); npumepHo 254 HM
(Hausser, 1928, Coblentz, 1932, Freeman, 1966).

A.6.4 Hannuue gaHHbIX: Xopowwue AaHHble 06 ocTpoM nopore ans nogei (254—400 HM). [laHHble pasHbIX Na-
6opatopuini 06bIYHO XOPOLLO COBMNaAalnT, ecn NPUHMMAIOTCA B pacuyeT ABa CneKTpabHbIX AENCTBUA: OAUH Ana 4—8 4 un
apyroii ans 24—48 .

A.6.5 3aBMCUMMOCTb OT BpemeHu: 3ameTHas peakums 06blYHO nosBaseTcsa nocne 4—12 4, cnepgylowmx nocne
BO3/4eNCTBMA, Npoxojsuiee BPeMS 3aBUCUT OT TOTO, OT/IMYAETCA NN BE/IMYMHA BO3LENCTBMA OT npefenibHoin f03bl. Cusib-
Hoe BO3/eliCTBME Bbi3blBAET peakLmio B TeyeHne 60s1ee KOPOTKOro NPOMEXYTKa BPEMEHW; BOCCTaHOBNEHMEe HabgaeTcs
B TeyeHne 24—48 y, 3a UCKNIOYEHNEM KpaiHe TSXesbIX BO34eiCTBUiA.

A.6.6 MexaHnsm: doToXxMMMUecKas peakuus, Bbi3blBatolas Lenb OMONOrMYECcKMX peakuuii; getann He 0cobo
AcHbI (van der Leun, 1965).

A.6.7 CnmnTombl: CropaHue Ha COJHLE, MOKPACHEHME KOXW B MecTax BO34ehCTBUA yNbTpaduosieToBOro M3ny-
YyeHus.

A.6.8 Heobxoaumasi nHopmaumsa: bonbliee paspelleHne NOporoBoro 3HaydeHus B gmanasoHe oT 305 go 320
HM; BO3MOXHOCTb 3aMef/IeHHOro adhhekTa 13-3a NOBTOPSAOLLUXCA BO3LENCTBUNA.

A.6.9 OnbIT ¢ namnamn: He peakn cny4vaiiHble BO34ENCTBMA OT GakTepuuMAHbIX NamMmn, PTYTHbIX U KCEHOHOBbIX
[YroBbIX f1aMM, HO TOJIbKO CheLnanbHOro NpyMeHeHusi. HamepeHHoe BO34eicTBMe OT namn s 3arapa.

A.6.10 KnroueBble CCbIIKU:

ANDERS, A., ALTHEIDE, H., KNALMANN, M., and TRONNIER, H. Action Spectrum for Erythema in Humans
Investigated with Dye Lasers. Photochemistry and Photobiology (CnekTp gelicTBusi aputembl Npu nccriefoBaHnax noaen
Cc nomouwbio 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. (JaHHble N0 CNeKTpPasbHOW 3PUTEMHON peakuun Hesaropesioin 4yesioBeyeckol
KOXn Ha Y®-usnyyenue), 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. (JaHHble N0 CNeKTpasbHOl 3PUTEMHON peakuun Hesaropesion 4esioBeyeckol
KOXW Ha Y®-usnyyenue), 12, 13— 14 (1934).
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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. (CnekTpanbHas apuTeMHas peakuusi 4e/loBe4YeCcKon KOXu Ha Y®P-usnyyenue), 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 (ConHeuHblli cBeT n yenosek) (1974).

FITZPATRICK, T.B. Dermatology in general medicine (Jepmartonorua B obuwei meguuune), 5th 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 Spectrum. J. Invest. Dermat. (Tpe6o-
BaHWS K CPaBHUTE/IbHON 3HEPrMn 48 3PUTEMHON peakumy KOXW Ha MOHOXpOMAaTtuyeckne 4/MHbl BOMH Y®-NpucyTCTBUA B
COJIHEYHOM cnekTpe), 64, 586—592 (1966).

HAUSSER, K.W. Influence of Wavelength in Radiation Biology. Strahlentherapie (BnusiHue AnvHbl BO/HbI B 6UO-
nornu obnyyexusn), 28, 25—44 (1928).

HAUSSER, K.W. and VAHLE, W. Sunburn and Suntanning (ConHeuHbIli 0XO0r 1 conHeyHblli 3arap) Wissenschaftliche
Veroffentlichungen des Siemens Konzerns 6(1), 101— 120 (1927), Translated in: Biologic Effects of Ultraviolet Radiation
(F.Urbach, ed), Pergamon Press, New York (1969).

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

ISO 17166:1999/CIE S007-1998 Erythema reference action spectrum and standard erythema dose (CnpaBouHblii
CMeKkTp AeCTBUA 3puTeMbl U CTaHAapTHaa f03a 3pUTEMBI).

van der LEUN, J.C. Theory of Ultraviolet Erythema (Teopusi ynbTpadnmoneToBoi apuTemsl).

LUCKIESH, M., HOLLADAY, L.L., and TAYLOR, A.H. Reaction of the Untanned Human Skin to Ultraviolet Radiation.
J. Opt. Soc. Amer. (Peakunsi He3aropenon 4e/sI0BeYECKON KOXMN Ha ynbTpadmonetoBoe usnyyenue), 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 geiicTBus MenaHoreHesnca HOpPMasnbHON YenoBeve-
CKOW koxw), 36, 187, 1982.

SCHMIDT, K. On the Skin Erythema Effect of UV Flashes. Strahlentherapie (BnvsHune Y®-Bcnbiwek Ha aputemy
Koxn), 124, 127—136 (May 1964).

URBACH, F. (ed). The Biologic Effects of Ultraviolet Radiation (Bnonoruyeckoe Bo3saeilicTeue ynbTpadnoneToBoro
n3nyyeHuns). Pergamon Press, New York. pp. 83—39, 327—436, 541—654 (1968).

World Health Organization. Ultraviolet Radiation. Environmental Health Criteria (BcemupHas opraHmsaums no 3gpa-
BOOXpaHeHuto. YnbTpaduonetosoe nanydyexue) 14, WHO, Geneva (1979).
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MpunoxeHve B
(cnpaBoyHOE)

MeTopn ncnbiTaHuA

B.1 N3mepuTenbHble Npnbopbl

B.1.1 [JBOMHON MOHOXpPOMAaTOpP: PEKOMeHAYeEMbI npubop

Mi3amepeHne napameTpoB WMCTOYHUKA W3MyYeHUs B LenAxX knaccudmkauum onacHocTel TpebyeT TOYHOCTM npu
Kannoéposke 1 ucnbiTaHuax. LLnpokonosiocHas cnekTpasibHas YyBCTBMTE/IbLHOCTb AETeKTopa W BbICOKAaA CrekTpasibHas
paspellatouias cnocobHoCcTb, Tpebyemble AnA obecnevyeHuss TOYHOIO B3BELUMBAHUA, NPUBOAAT K CTpPOrum TpeboBaHu-
AM N0 NOAAB/IEHNI0 BHEMOJIOCHbLIX CBETOBbLIX NOGOYHbIX U3NyYeHnn. KanmbpoBoUHble UCTOUYHWKN O0BecneunBaloT WNpokne
cnekTpasibHble BbIXOAHbIE XapaKTePUCTUKM, KOTOPble AO/IKHbI ObiTb OrpaHnyeHbl BHE NOMOCHI nponyckaHus. OTHOLWEHne
BHEMOJ/IOCHOI SHEpPrumn K 3HeprumM B MOSI0Ce MPOMYyCKaHWA Npu A/iMHe BOMHbI 270 HM 4518 BO/b(hpamoBbIX UM Bosbdpa-
MOBO-TaNI0reHHbIX KannbpoBOYHbIX aMn AO/HKHO ObiTb MeHblle, yeM 1CM4. [IBO/AHON MOHOXpPOMAaToOp — eAWUHCTBEHHbIN
npu6op, obecneymBaroLLMin He06X0AUMYO CENEKTUBHOCTb, M OH PEKOMEHAYeTCA A1 U3MEPEHUI, KacarLmnxcs onacHOCTH
Y®-guanasoHa v BUAMMOTO u3nyyeHuns. O4eBUHO, YTO MOHOXpPOMATUYECKME CUCTEMbl CO3[al0T HEKOTOpble OrpaHuye-
HMSA Mo yao6CTBY M GbICTPOAEACTBUIO M3MepeHUiA. Vicnonb3oBaHne O4MHOYHOTO MOHOXpomartopa B Y®-gnanasoHe wauv
BYAMMOM AnanasoHe onpasAaHo TO/IbKO B TOM C/lyyae, ec/v MnoJslyyaloTcs conocTaBuMble € ABOMHbIM MOHOXPOMAaTOPOM
pesynbTatbl. Hanpumep, OAUHOYHBLIA MOHOXPOMATOP MOXET MPUMEHATLCA AN CBEeTOAMOA0B, KOTOPble U3BECTHbl OYEHb
OrpaHMYeHHOl CnekTpasibHOW NOSI0COI U3NYYEeHHUS.

B.1.2 LLUMPOKOMO/IOCHbIE AEeTEeKTOPbI

CoBpeMeHHbIe LLMPOKONONOCHbIE AeTEKTOPbl, OTKaNM6pOBaHHbIe N0 COOTBETCTBYHOLLEMY CNEKTPY AENCTBUSA, MOX-
HO MCMOMb30BaThb, HO C COOTBETCTBYHOLLEN OCTOPOXHOCTbI0. OHM YAO0G6HbI B MCNO/Ib30BaHNW Npu paboTe ¢ MMMNYAbCHbIMM
UCTOYHMKAMMW W3/TyYEHWS MPW KOPOTKON ANUTENbHOCTM MMNYNbCOB WM UCTOYHMKAMU WU3NYyYEeHNUS HWU3KON MHTEHCUMBHOCTMW.
LLIMPOKONONOCHbIE CEHCOPbI A5 OLEHKM ONacHOCTM, Kak NpaBuio, CTPEMATCA COrfiacoBaTb B3BELUEHHbI CNekTp nytem
Mcnonb3oBaHusA UAbTPOB. 3TO cOrflacoBaHWe HUKOrga He 6blBaeT TOYHbIM M NPUBOAUT K HEKOTOPbIM OlwM6Kam. Cnek-
TpasibHas owwnbka BHOCUT BKIag B HeonpenesieHHOCTb TOMbKO B TOM CTEMeHW, HACKO/IbKO HeU3BECTHbI CNEeKTP UCTOYHMKA
N3y4YeHns 1 cnekTpasibHas YyBCTBUTE/bHOCTb AeTekTopa.

Ecnu cnekTp UCTOYHMKA HEM3BECTEH, TO MaKCMMaslbHOE MPOLEHTHOE PacXOXAeHNe Mexay AeTEKTOPOM U CNEKTPOM
[JeliCcTBMA NPUHMMAaEeTCA B kKayecTBe HeonpeaesieHHOCTU. 3Ta oueHka HeonpeAesIeHHOCTU A0/MKHA BK/IYaTb paccMmoTpe-
HVe cnekTpanbHoli 06nacTu, rae cnekTp AelicTBUA paBeH Hy/io.

Korga n3BecTHbl CnekTpanbHas YyBCTBUTENbHOCTb AETEKTOpa U CNeKTP UCTOYHUKA U3yYeHUs, NyTEeM NPOCTbIX pac-
4YeTOB MOXHO OnNpefennuTb KOaPUUNEHT KoppekLuu. Mpy ncnonb3oBaHUM BMECTE C COOTBETCTBYOLUM KO3 ULNEHTOM
KOPPEeKUMM LINPOKOMNOSIOCHbIV AeTekTop obecrneumBaeT AOCTOBEPHbI/i MeTof M3MEpPeHNs B COOTBETCTBMM C HACTOALLMUM
cTaHgapTtoMm. Ha paguomeTtpucTa BO3fnaraeTcs OTBETCTBEHHOCTb MokasaTb, YTO KO3I((ULUMEHT KOppekuun ob60CHOBaH B
KaxxIoM KOHKpeTHOM cny4yae. KonebaHus, KOTopble BeAyT WM MOTyT MPUBECTU K U3MEHEHUSAM CrekTpa, TPpebytoT NoBTop-
HOro onpegeneHnsa KoaduuneHTa Koppekuum.

MpumeuyaHue — YAyUYWUTb U3MEPUTESbHbLIA NpPoOLECcC BO MHOMMX HampaB/IEHUAX MO3BOJISIET UCMO/b30BaHWE
KOMBUHALMM 13 B3BELLUEHHBIX LWMPOKOMOIOCHBIX PAgMOMETPOB U ABOMHOTO MOHOXpOMaTopa. AHann3 NPoCTPaHCTBEHHbIX,
BPEMEHHbIX U3MEHEHUI# NN N3MEHEHMIA OT o6paslia K 06pasLy TUMNOB UCTOYHMKA U3yYEHNUS MOXKET 6bITb 6bICTPO BbINO/-
HEH NpY KCMNO/b30BaHNMN AeTeKTopa C (UILTPOM.

B.2 MpunbopHble orpaHnveHns

B.2.1 LlymoBas 3KBMBa/IeHTHasA 3HepreTnyeckas OCBELLEHHOCTb

Bce npubopbl MMET npefen, HWKe KOTOPOro HeBO3MOXHO NPOBECTU u3mepeHue. [na aHanmsa onacHoCTU He-
npaBOMEpPHO yka3biBaTb B KayecTBe pesyfibTaTa Hy/neBOW CUrHasl, ecqiv U3BEeCTHO TOMbKO TO, YTO U3MEPEHHOEe 3HauvyeHune
MeHblUe npefena nsmepeHus npubopa. O6opygoBaHne, UCNoab3yeMoe Npu UChbITaHUAX Ha 6e30MacHOCTb, AO/MHKHO OTAU-
YyaTbCs BO3MOXHOCTbIO OnpefesieHns npegena unm npegenos namepeHus. Ecnv npnbop nokassiBaeT HOMb UK 3HAYEHUE
HXe npegena M3MepeHnsi, To COOTBETCTBYIOLLMI Npefen n3MepeHns fo/MKeH GbiTb Yka3aH B npoTokone. Ecnu 3HaveHne
npegena uamepeHua npubopa okasblBaeT CYLWECTBEHHOE B/IMAHWE Ha Knaccudukauuilo UCTOYHUKOB M3NyyeHus, Torga
0O4YeBNAHO, YTO TpebyeTca 60siee KaYeCTBEHHbI M3MepPUTEbHbI Npnbop.

MpumeuyaHue — lMpeaen N3MEPEHUS CNEKTPOPAAMOMETPA 06bIYHO OrPaHNUMBAETCS COBCTBEHHLIMU LyMaMu
feTekTopa. 3a COGCTBEHHbIE LUYMbl feTeKTopa MOryT ObiTb NMPUHATHI CPeAHEKBaApPaTUYHble KOofe6GaHus ero TEMHOBOIO
TOKa. BennunHa cOGCTBEHHBIX LIYMOB eTeKTopa, YMHOXEHHAsA Ha Ka/mMBGpPOBOYHbI/ CNEKTP CUCTEMBI, YTO6LI B pesy/bTarte
NoJSlyunTb CMEKTP TOli e PasMepHOCTH, YTO U U3MepsieMbIii, Ha3bIBAETCS NPUBEAEHHLIM KO BXOAy ypoBHeM wyma (NEI).
Yka3blBaeMble B MPOTOKOJIE CNEKTpasibHble U3MEpPeHNs — HauGoblIe U3 3HAYEHWIH N3MEPEHHOIO CNEKTPa U NpUBeAEH-
HOro Ko Bxogy ypoBHsi wyma (NEI) ansi Kaxaoi AnVHbI BOSIHBI.
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B.2.2 CnekTpasibHasi 4YyBCTBUTE/NIbHOCTb Npubopa

dopma cnekTpanbHOli YyBCTBUTENLHOCTL Npubopa (annapaTHas YHKUWUA) U OTHOLLEHWE U3MEepPUTEsSIbHOT0 MHTep-
BaUla K rnosioce nponyckaHua oyayT onpefenstb CNOCO6HOCTbL CUCTEMbI TOYHO NPOU3BOAUTL U3MEPEHUSA CUTHA/IOB C Y3KUM
CMNEeKTPOM, K MPMMepPY aTOMHbIX IMHUIA u3nydyeHns (cm. Kostkowski, 1997, rnaea 5).

MoHOXpOMaTop C COBEPLUEHHOW TPEeyrosibHO CMeKTpasibHO 4yBCTBMTE/IbHOCTLIO (anmapaTHOn dyHKuuen), uc-
nosib3yemblii B CUCTEME, UMeEKLL e pabounii nHTepBas, paBHOMEPHO pa3fefieHHbI Ha Mosockl NponyckaHus, 6yaeT Tou-
HO M3MepsTb BCE CUrHasIbl HE3aBMCUMO OT UX cnekTpasbHoi chopmbl (cM. CIE 63:1984, nyHkT 1.8.4.2.1, nnn Kostkowski,
1997, nyHKT 5.9). OTK/IOHEHNS OT 3TOr0 MOryT NPUBECTU K OWMbBKaM B U3MepeHun aHeprun. CnekTpanbHas YyBCTBUTE/b-
HOCTb CUCTEMbI A0/DKHA ObiTb onpeaesieHa nNpu M3MepeHusix (Mpu BbICOKOW cnekTpasibHOl paspeluarleit cnocobHocTH)
UCTOYHMKA, M3/yyalolero B y3KOM Auanas3oHe A/IMH BOSH. V3Mepsemblil CNeKkTp A0/MKEH 6biTb CMMMETPUYHbIM OTHOCHK-
TeNbHO A/INHBLI BOJIHbI UCTOYHMKA, YTOObI NMPefCcTaBNATbL OTK/MK CUCTEMbl MNPV YCTAHOBKE Ha €AVHWUYHYIO AJINHY BOJSIHBbI.
Cnoco6HOCTb CUCTEMbI TOYHO U3MEPATb IHEPTUI0 Y3KONOMNOCHOTO CUrHana onpegensercs TOYHOCTbIO NOAYYEHUS CyMMbI
CNeKTpasibHbIX XapaKTepUCTMK Ha KaXAOon U3 ykasaHHbIX AAWH BOMH. KonebGaHus B CyMMapHOM CMeKTpe ABASKTCHA Mo-
TEeHLMaNbHbIMA UCTOYHMKAMX OLIMGOK Npu onpefesieHnn napaMeTpoB O6OLLEro U3MepsieMOro CurHana u AO/KHbl ObiTb
BK/IOYEHbI B aHaNN3 HeonpeaesieHHOCTH.

XapaktepucTukn 060pyA0BaHMA BAUAIOT Ha pes3y/nbTaT OUEHKUM OnacHocTW. [Mosioca nponyckaHMs MOHOXPOMarto-
pa 6yaeT M3MeHATb B3BELUEHHble pe3y/bTaTbl NII0ObIX 06/M1acTeil cnekTpa C NepeMeHHbIMKU YpPoBHSAMKU. Bce npubopsbl ¢
OrpaHnyYeHHON MOM0Col NPONycKaHUs NPeaCcTaBAAlOT CUrHaA MpW HenpaBW/IbHONW AIMHE BOJMHbI, YTO BeAEeT K Olmbkam
B3BELUEHHOW CYMMbl.

Hwxe, B Tabnuue B.1, ykasaHbl pekOMeHAyeMble 3HAaYeHWUs MOsoChbl NPOMyckaHusa npu 2 %-Hol BepXHel rpaHuue
HeonpegeneHHoCTH B3BELUEHHbIX CYyMM.

Ta6nuya B.1l — PekomeHAgyemble 3HAYEHUA NOIOChI NPOMYCKaHUA

Avana3oH, HM Monoca nponyckaHua [nonHasa wWUpnHa Ha NONOBUHE BbICOTbl (FWHM)]
200 < X< 400 <4 HM
400 <X< 600 <8 HM
600 <X< 1400 <20 H™M
1400 < X HeT orpaHuyeHunin no nosoce

ONnsi cMsiryeHns npegrnonaraeMoli TOYHOCTU MOJIOChI MPOMYCKaHUsi MOXET 6biTb WCMOMb30BaH 60/iee MOoJHbIA aHa-
NN3, YUUTHIBAIOLLMIA CNEKTP UCTOYHMKA M3/yUHeHnsl. Pe3ynbTaTbl aHam3a A0/KHbI 6biTh BK/IKOUYEHbI B YNIOMSIHYTYH0 Heomnpe-
[EeNeHHOCTb U3MepeHuii.

MpumeuyaHune — B cucTtemax Cc HeNnpepbIiBHbIM VHTErPUPOBAHUEM CUTHANA B TEYEHWEe CMNEeKTPasibHOro CKaHu-
poOBaHMsA NPV M3MEpPEHNM 06LLEl 3HepPrnn He HabmaalTCs OWNOKN, CBSI3aHHbIE C (DOPMON CNEeKTPasibHOM YyBCTBUTE/b-
HOCTWM WM C OTHOLUEHMEM MOJIOChl NPOMNYCKaHUsi K U3MepUTeNbHOMY MHTepBasly. OAHaKo A/1s1 Takoro Tuna npubopoB Mx
LUMpoKas nosoca nponyckaHus 6ygeT NpyBOAWTL K OLIMOKaM BO B3BELUEHHbIX pe3y/nbTaTax.

B.2.3 ToyHOCTb yCTAHOBKU OJINH BOJIH

TOYHOCTb YCTAHOBKMN A/INH BOJIH, UCMOJIb3yeMbIX /1A onpegeneHns popmbl CnekTpa UCTOYHMKA, OKa3blBaeT OrpoM-
HOoe B/IMSIHME Ha B3BeELUEeHHble 3HayeHusi. Hanpumep, cnekTpanbHas BecoBas (OYHKUWUA aKTUHWYHON ynbTpaduosneToBoi
onacHocTn SUV(X) usmeHsieTcs ¢ 60/1bLLOIA CKOPOCTLIO, T. €. Ha 250 % npu OTKNOHeHMM B 3 HM OoT 300 HM. Ecnn Heo6xoanm
npuemnemMblii npegen NOrpeLHoCcT, TO U3MepPeHHas aHeprus fosmkHa 6biTb TOYHO CBA3aHa C A4/IMHOW BOJHbI, A1 KOTOPOI
Npon3BOAUTCA ee B3BeLUMBaHUE.

B Tabnuue B.2 nokasaHo, kak MU3MEHAIOTCH B3BELUEHHbIE 3HAYEHWS NPY OTKNOHEHWUW OT U3MEPUTESIbHOTO MHTepBana
Ha 0,1 HM. MI3MepeHHble 3HaYeHns paccynTaHbl Npu yC/1I0BUW, YTO CNEKTPOPaAMOMETP MMEeeT TPEYro/IbHYI0 CNEeKTPasibHYIo
XapakTepucTuky, nosaocy NponyckaHus 2 HM 1 n3MeputesnbHblii nHTepBan B 1 HM. CyMMa M3MepPEHHbIX 3HAYEeHWUIA 3KBUBA-
NeHTHAa CABUTY NIHWM MO MPUYMHAM, ONUCaHHbIM B B.2.2. YnCNeHHble 3Ha4YeHUs1 B3BELUEHHbIX U3MEPEHUI OTINYAKOTCA Ha
2,5 % npu M3MeHeHun ANWHbI BOMHbI HA 0,1 HM. MOrpewwHoCTb Takol BeMUMHbI MOXET BO3HUKHYTb, ecnu owunbka npu-
60opa Mo AnviHe BOMHbI paBHa 0,1 HM.

Ta6bnuuya B.2— Mpumep 3aBUCUMOCTU NOTPELLIHOCTN B3BELLEHHOrO 3HAYEHMSA OT NOTPELUHOCTU AJ1MHbI BOJIHbI

305 HMm 305,1 HMm
HM CooTHOWweHNE
MN3mepeHHOE B3BeweHHOE M3mepeHHOE B3BeweHHOE cymm
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
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OkKoHuyaHue Tabnuupl B.2

305 HM 305,1 HMm
CooTHOWeEHKe
HM SUW
N3mepeHHOE B3BeweHHOE N3mepeHHOoe B3BeweHHOE cymm

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
CymMblI 1,000 O 1,000 O > 100 %
CymMblI 0,062 56 0,060 94 >97,4 %

SWV(A) — cnekTpasibHasi BecoBast QYHKUMNS aKTUHUYHON yNbTpadosieTOBON 0NacHOCTH.

TOYHOCTb YCTAHOBKM [JIMH BOSIH MOHOXPOMAaTOpPOM, MCMO/b3yeMbIM A1 WCMbITaHWIA, JO/MKHA ObiTb [OCTATOYHOM
[N NoSyYeHUsi B3BELUEHHbIX pe3y/ibTaToB C MOrPeLIHOCTbI0, BO3HMKAKLWLER 13-3a OLWMGKM NO A/IMHE BOJIHbI MEHbLUE YEM
3 %. MNo3aToMy HeobxoAMMasi TOUHOCTb 3aBUCUT OT 06/1aCTU CMeKTpa U UCMNonb3yemoli BecoBoi hyHkumu. B Tabnuue B.3
noagefeH MTOr npegnosaraeMoil TOYHOCTH, NPW KOTOPOI MOrpewHocTb byaeT pasHa ~3 %.

Tab6bnunuya B.1 — PekomeHayemble 3HAYEHUA TOYHOCTU YCTAHOBKN AINH BOJH

ﬂI/IaI'IaBOH, HM To4HOCTb [O/MHbI BO/THbI
200 < x < 300 0,2 Hm
300 <x < 325 0,1 HMm
325 <x <600 0,2 Hm
600 <x < 1400 2 HM

[na cMaryeHva npegnosiaraeMoil TOYHOCTW YCTaHOBKM AJIMH BOSIH MOXeT 6biTb MCNO/b30BaH 60/iee MOMHbI aHa-
N3, YYNTBIBAKOLLMIA CNEKTP UCTOYHUKA U3NyYeHNs. Pe3ynbTaTtbl aHanm3a AO/DKHbI ObiTb BKOYEHbI B YNOMAHYTYIO Heomnpe-
[eNeHHOCTb N3MepeHwuii.

B.2.4 MoOWHOCTb NOBGOYHOIO MN3/TyUYEHUS

MonHan kanMbpoBKa CnekTpopaanomMeTpoB TpebyeT NPUMEHEHUA UCTOYHWKOB C LUMPOKMM BbIXOAHbLIM CNEKTPOM U
60NbLIOK 3Heprueil. Ecnu cnekTpasbHOe nojasrfieHne HegoCTaToOuHO, TO AONONHUTENbHAA 3HEepPrus OT APYrnX yyacTKOB
cnekTpa 6ygeT BK/OYeHa B KanmbpoBKy. Pe3y/nbTaTtoM Takoro pofa owunbkn ABnseTca «nepekannbépoBka» cnekTpopa-
AvoMeTpa, YTO MPUBOANT K 3aHKEHHbIM 3HAYEHWAM MOTEeHUMabHOW OnacHOCTW. TUMMYHOE COOTHOLIEHME MeXAay obLuel
3Hepruvein n curHasioM, NPonyLeHHbIM Yepe3 MoHoXpomMaTop, coctaBnseTt 104. 4na 4oCTUXKeHUsA ToYHocTM B 1 % nogasne-
HMe BHEMNOJIOCHOro M3/1y4YeHust AO/MKHO BbiTb nopsagka 106 (cm. CIE 63:1984).

B.2.5 BxogHasi onTuKa A/11 U3MepeHuii CreKkTpanbHOM 3HepreTM4eckoil ocBeLleHHOCTU: PekoMmeHaaumnm

Bo3HukaeT psag npobsiem KacateslbHO MOHOXPOMAaTOPOB, WCMOJIb3YIOWNX OObIYHYIO BXOAHYI ONTUKY. Kannbposou-
HbIA 1 U3MEPSAEMbIA UCTOYHUKM MOTYT HE UMETb HW O4MHAKOBON Nonspusaunm, HA OAMHAKOBbLIX Pa3MepoB, YTO NPUBOAUT K
KonebaHnsaM BXOAHOro yrna. Kpome Toro, usmepsieMble UCTOYHUKM ByAyT CTArMBaTb Kak Masblid, Tak 1 60Mblumne yribl. 3Tn
pasnuuna MoryT MpUBECTU K OLUMGOYHbIM M3MepeHusM. Vcnosnb3oBaHue MHTerpupytowein cepbl B kauecTBe BXOAHOTO
yCTpoOiCcTBa A/11 MOHOXpOMaTopa — 3TO PeKOMEeHAYeMbIi MeToZ Npu U3MEepPeHMU 3HEepreTUyYeckol OCBELLEHHOCTW, Tak
Kak cnyyaliHoe OoTpaxeHue OT NOKPbITUS M3MeHSEeT NoNApM3aLmnio BXOAALLEro CBeTa; KOHCTPYKUUSA N0 Mepe BO3MOXHOCTMU
[O/DKHA MMEeTb XapakTepucTuKy, 6M3KyH0 K KOCMHYCHOM; MHOTOKpaTHbIE NMEPeoTPaXeHMs BHYTPU MHTErpupytoLwen cagepsbl
paBHOMEPHO 3anosHAT BX0OA pagnomeTpa. bonblue TpyaHOCTEN MOXET BO3HUKHYTb C KOCUHYCHOW XapakTepucTukon yY®-
[eTeKTopoB.

B KauecTBe BXOA4HOro yCTPONCTBA [/11 MOHOXpoMartopa uav paguomeTpa Takke MOXeT BbICTynaTb NpaBuIbHO CKOH-
CTPYMPOBaHHbI paccemBaTtesb.

B.2.6 J/InHeliHOCTb

Mpepnonaraetcs, YTO OTAEe/IbHbIE NaMMbl WAX UCNbITbIBAEMbIE YCTPONCTBA UMEKT OT/INYHbIE OT KasIM6pOBOYHO-
r0 UCTOYHUKA M3MEPUTESIbHOW CUCTEMBbI pagnomMeTpuyeckme napameTpbl. A8 3dhdeKkTUBHOW KaiMbpoBKM HE06X0ANMO
3HaTb /IMHEAHOCTb CUCTEMbI U U3MEPEHUS LO/HKHbI NPON3BOAUTLCA B 3TON NIMHERHOI o06nacTu. HennHelHoCTb CUCTEMBI
MOXET ObITb CKOPPEKTMPOBAHA C MCMNO/b30BaHNEM KanMbPOBOYHOM OYHKUUKU, YTOObI NPUBECTU €e K JINHEWHOW chopme.
MpumeyaTenbHO, UTO Takas KOPPEKUUs AO/MKHA NPUMEHATHCA U K KaNnbpoBKe, U K M3MEPEHUAM.

B.3 KasinbpoBO4HblE NCTOYHUKMN

Ona Y®-gnanasoHa pekoMeHAyeTcs WCNo/fb30BaTh fAeliTepueBble paspsgHble namnbl, A0S O/IMH BOSH Bbille Y®-
AvnanasoHa, BuaumMoro u 6amkHero WK-gnanasoHoB crnektpa — kannmbpoBaHHble BOJibppamMoBblie WK BOJbdpamMoBble
rasioreHHble namneol. [leiitepuesblie namnbl MOTYT U3MEHATL BbIXOAHON ypoBEeHb 6e3 n3meHeHUs hopmbl CnekTpa, nosTomy
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Kannbposka cuctemMbl B gnanazoHe 200—350 HM € UCnonb3oBaHMEM AeliTepmeBbiX NaMn Ao/KHa OblTb CKOppeKTupoBaHa
nyTeM CPaBHEHUS C KaMB6POBOYHLIM YPOBHEM OT BONbPAMOBbLIX UM BOMb(IPAMOBLIX rasioreHHbIX 1aMn B AvanasoHe
250—350 HM. [I/iIMHa BOJHbI, MPU KOTOPOI MCNONbL3YHTCA AeTepueBble flamMnbl, 4O/HKHA ObiTb HAMMEHbLLEN, HACKOMbKO
9TO NPaKTUYECKN BO3MOXHO; NPU 3TOM HEOOXO0AMMO YUMTbIBATb LUYM, BO3HMKAOWMIA B BOMb(PAMOBbLIX UM BObPamMo-
BbIX a/10reHHbIX KanmbpoBOYHbIX Namnax.
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MpunoxeHne C
(cnpaBo4yHOE)

AHanuns HeonpeneneHHoCcTn

Mpy aHanu3e HeonpenesieHHOCTN TpebyeTcs, 4TOOLI BCe COCTaB/IAIOWME OblIM BblpaXKeHbl KOMMYecTBeHHO. Mep-
Bblii 3Tan B aHa/M3e HeonpeaeneHHOCTU — 3TO onpefeneHne pasnyHbiX COCTaBAALWNX. HKe yKkaszaH CnUCcoK, KOTopbIl
MOXeT 6bITb OTNPaBHON TOUKOM ANSA pacyeTa HeonpeAeneHHOCTM Npu Knaccuukaumy namn 1 1amnosbix cuctem. danb-
Helwne nofgpo6HocTh ykasaHbl B CIE 53:1982 «MeToabl OLEHKM NapameTpoB pagnoMeTpPoB U (DOTOMETPOB».
Vi3mepuTenbHbIli npubop:
[AnuHa BOJHbI
LLvpuHa nonocel nponyckaHns
YyBCTBUTE/ILHOCTb MO CNEKTPY
JNnHeliHoCTb
CtabnnbHOCTb
Mo60oYHOE M3MyYeHne — BHE OJIMHbI MyTW, BHEMNOSIOCHOE
Kanubposka:
CtaHfapTHas HeonpegeneHHocTh (3afaHHas)
PaccTtosaHune
CVHXPOHHOCTb
DNEeKTPUYECKNA pexnm
M3mepeHue
CVHXPOHHOCTb
PaccrtosHuve
McnbiTbiBaeMblli UICTOYHUK — CTAObUNIBHOCTb, Temnepartypa, pasmep, 3/1eKTPUYECKU PEXMM.
OTaenbHble hakTopbl HeonpeaeneHHOCTU AO/MKHbI 6biTb HalfeHbl UK OueHeHbl. Kaxablli hakTop 3aTtem AoJhKeH
ObITb MPUMEHEH NPV N3MEPEHUAX A/1A OnpefeneHns ero BIMSHUA Ha B3BELLeHHOe 3HavyeHue, 1cnosb3yemoe 418 Kiaccu-
thukaumm onacHocTu. Kak BugHo us 5.3.3, NpoLeHT BANAHUSA Ha B3BELUEHHOE 3HAaYeHMe MOXEeT OT/IMYaTbCA OT MpoLeHTa
KOHKpeTHOro chaktopa HeonpefesnieHHOCTU. ITO BUAHO Ha MNprMepe U3MEHEHUS BbIXOAHbIX XapakTepuCTUK flaMmbl Kak
dyHKUMM OT noTpebsgeMoro Toka. Vi3MeHeHne Toka M3MeHsIeT 3Hepruilo, paccemBaemyto 1amnoi, 1, Kpome Toro, M3MeHs-
€T CONpoTMB/IEHNE Nnammnbl U Temnepatypy. i3meHeHne Toka He 6yfeT MMHEeRHO U3MeHATb 06Lme BbIXOAHbIe XapakTepu-
CTUKN. BcneacTBme U3MeHeHUss Temnepartypbl BbIXO4HbIE XapakTepUCTUKN Ha OAHOW AJIMHE BOJIHbI MOTYT He NPUBOAMUTL K
N3MEHEHUIO 0BLLMX BbIXOAHbIX XapakTepUCTUK. XOTA U3MEHEHUSA HE JIMHENHbI, AN MaslblX U3MEHEHUI OHU MOTYT cUMTaTh-
ca NnHelHbIMK. OGbIYHbIA CNOCO6 onpeAeneHns BANAHWUS hakTopa HeonpegeneHHoCTU — onpeaesieHne 3HadeHus us-
MEHEHMWS BbIXOLHON BENMUYNHBI MO OTHOLLEHNIO K U3MEHEHUWIO BXOAHON BEMNYMHBLI. DTO OTHOLUEHWE B/IMSIHUSA HA U3MEHEHWe
BXOJHOW BENWYUHbI Ha3blBaeTCA YyBCTBUTENLHOCTbLIO. B npumepe Ans namnbl HakannBaHUS U3MEHeHWe Toka Nnamnbl Ha

He6onblIOe 3HAaYeHNe NMPUBOAUT K U3MEHEHMIO BbIXOAHbIX XapakTepUCTUK Ha UHTepecyloLLeli A/IMHe BOJHbI, KakK noKasaHo
B Tabnuue C.1.

Ta6nunya C.1 — MNpumep BAMAHUA HeonpeaeneHHOCTH

Tok namnsl CurHan Ha 300 Hm
YcTtaHoBKa 1 8,200 0 8 451
YcTtaHoBKa 2 8,201 1 8 461
M3meHeHne 0,013 4 % 0,118 %

YyscTBuUTENbHOCTL — 0,118 %/0,0134 % = 9.

HeonpepgeneHHocte B 0,1 % no TOky gaeTt HeonpegeneHHocTb B 0,9 % B BbIXOAHbIX XapakTepucTukax npu anvHe
BOJIHbI 300 HM.

Kaxaas 13 HeonpeeneHHocTel fo/MkHa 6bITb NPUBeAeHa K KOHEUYHOMY 3HaUYEeHUI0 U BbipaxeHa B npoueHTax. CTaH-
JapTHble HeonpefeneHHOCTU craraloTcs B KBaapaTtype, U 3Ta cyMMapHas CTaHJapTHas HeonpeaeneHHOCTb, Bblpaxae-
Masi B MPOLIEHTaX, yKa3blBaeTCsi BMECTE C U3MEPEHHBIM 3HAUEHUEM.
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MpunoxeHue D
(cnpaBo4yHOE)

O6uwwe ccblnkn

ACGIH (American Conference of Governmental Industrial Hygienists [AMepukaHckaa KOHG)epeHLus npasBuTeSb-
CTBEHHbIX NPOMbIWAEHHbIX rurneHncToB]). TLVs and BEls; Threshold Limit Values for Chemical Substances and Physical
Agents; Biological Exposure Indices ([oporoBbie npegesibHble 3HAYEHUA AN XUMWUYECKUX U PU3NYeckmx BellecTB. WH-
Aekcbl buonornyeckoro o6ny4venus). Cincinnati, ACGIH.

ANSI/IESNA (American National Standard Institute/llluminating Engineering Society of North America [AmepukaH-
CKUA MHCTUTYT HauUMOHasNbHbIX cTaHfaapToB/O6uecTBo cBeToTexHMKOB CeBepHoli Amepuku]) RP27.1-96. Recommended
Practice for Photobiological Safety for Lamps — General Requirements (PekomeHayemas npaktuka cBeTob61onornyeckon
6e3onacHocTy namn. O6wme TpeboBaHns). New York, IESNA, 1996.

ANSI/IESNA (American National Standard Institute/llluminating Engineering Society of North America [AMepukaH-
CKUIA MHCTUTYT HauMOHasbHbIX CTaHAapToB/O6LecTBO cBeToTEXHMKOB CeBepHoli Amepuku]) RP27.2-00. Recommended
Practice for Photobiological Safety for Lamps — Measurement Systems — Measurement Techniques (PekomeHayemas
npakTuka ceeTobuonornyeckoin 6esonacHocTu namn. Cuctembl nsmepeHus. TexHuka namepenus). New York, IESNA,
2000.

ANSI/IESNA (American National Standard Institute/lluminating Engineering Society of North America [AmepukaH-
CKUIA MHCTUTYT HaUMOHasbHbIX CTaHA4apToB/O6LLecTBO cBeTOTEXHNKOB CeBepHoit Amepukn]) RP27.3-96. Recommended
Practice for Photobiological Safety for Lamps — Risk Group Classification & Labeling (PekomeHgyemasn npakTuka cBeTo-
6uonornyeckon 6esonacHocTn namn. Knaccudmkauyma rpynn pucka n mapkuposaHme). 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 (PekomeHzaLma no cBeTo6Monornyeckon 6esonacHoctn namn. O630p CTaHAApPTOB.
Konnekyma MKO no csetobuonorum n ceetoxummm) (1999).

CIE X016-1998 Measurements of Optical Radiation Hazards (M13mepeHnsi ONTUYECKO ONacHOCTU U3NYYEHNUS).

ICNIRP (International Commission on Non-lonizing Radiation Protection [MexayHapogHasa komuccus Mo 3awuTte
OT HenoHuampytouero nsny4venuns]) Guidelines UV radiation exposure limits. Health Physics (PykoBogcTBo no npegenam
0b6nyyeHns Yo-nsnyyenmem) 71, 978 (1996).

ICNIRP (International Commission on Non-lonizing Radiation Protection [MexayHapogHass KOMUCCUS NO 3awuTe oT
HenoHun3upytowero nsnyderus]) Guidelines on limits of exposure to broadband incoherent optical radiation (0.38 to 3pm).
Health Physics (PykoBogcTBo no npegenam 06/1y4eHUs LUMPOKOMNONOCHbIM HEKOTEPEHTHLIM ONTUYECKM MU3nydeHnem (oT
0,38 go 3 mkm). dunsmka 380poBbsA), 73, 539—554 (1997).

IEC Technical Report 60825-9 Safety of laser products — Part 9: Compilation of maximum permissible exposure to
incoherent optical radiation (Be3onacHocTb nasepHbIx NPoAykToB. YacTb 9. MNMogbop mMakcMmasbHO AonycTUMOro o6nyde-
HUSI HEKOTEPEHTHbLIM ONTUYECKUM M3/TyvyeHnem), 1999.

IRPA/INIRC (International Non-lonizing Radiation Committee [MexayHapoAHbIA KOMUTET N0 HEMOHU3NPYIOLLEMY W3-
nyyenuto]) Guidelines on limits of exposure to ultraviolet radiation of wavelengths between 180 nm and 400 nm (Incoherent
optical radiation). Health Physics (PykoBoacTtBo no npegenam 06/7y4eHns ynbTpaddMoneToBbiM U3NYYEHUEM C ASIMHON
BO/HbI OT 180 go 400 HM (HekorepeHTHoe onTuyeckoe usny4deHue). dusmka 3g0posBbs) 49, 331—340, (1985) and 56,
971—972,(1989).

KOSTKOWSKI, H.J. Reliable Spectroradiometry. Spectroradiometry Consulting (HagexHaa cnektpopagnomeTpus),
La Plata, MD (1997).

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources (be3onacHocTb npu paboTe c
nasepamy 1 Apyrumy OnTUYeCKMMKU uctodHnkamm), New York, Plenum (1980).
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MpunoxeHne JA
(cnpaBo4yHOE)

CBefeHnss 0 COOTBETCTBUM CCbINTOYHBIX MEXAYHAPOAHbIX CTaHAAPTOB
MeXrocyapcTBeHHbIM cTaHAapTam

Ta6nuya [OA1

CTeneHsb O603HauyeHNe N HanMeHOBaHNe COOTBETCTBYOLETO
O603HauYeHNe CCbIIOYHOTO MeX/AYyHapogHOro cTaHjapra
COOTBETCTBMUA MeXrocyfapcTBeHHOro craHgapra

*
CIE 17.4:1987 —

*
CIE 53:1982 —
CIE 63:1984 —
CIE 105:1993 —

ISO Guide to the expression of uncertainty in —
measurement, 1SO, Geneva, 1995

* COOTBETCTBYIOLWUII MEXTOCYAAPCTBEHHbIV CTaH4apT oTCyTCcTBYeT. [lo ero NpUHATHAS PeKOMeHAYeTCcsl UCMO/b30-
BaTb NEepPeBOj Ha PYCCKMii A3bIK JAaHHOTO MeXAyHapoAHOro cTaHaapTa.
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