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BeBegeHve

Namnbl  6blMM  paspaboTaHbl U W3roTaBAMBaAWCbL B 6GOMbLWIKUX  KOAMYecTBax UM cTanu
o6l epacnpocTpaHeHHbIMU B TO BPeMS, KOrA4a NPOMbILLIEHHbIE CTaHAapTbl 6€30NacHOCTU He 6bl/I HOPMOIA.
OueHKa ¥ KOHTPO/Ib ONACHOCTM ONTUYECKOrO M3/ly4YeHUs naMn 1M N1amMnoBbIX CUCTEM HAMHOTO C/OXHee, Yem
noAo6Hble 3afaun 415 MOHOXPOMAaTMNYeCKOo Na3epHoii cucTemsl.

[Ona nx BbINOMHEHUA HEO6XOAMMbI C/IOXHble paguoMeTpuyeckne usmepeHus. ITn TpeboBaHWUS He
pacnpocTpaHeHbl Ha TOYeUYHble UCTOYHMKU CBEeTa C NPOCTOl ONTWUKOW, T.e. Ha pacnpefeneHHble UCTOUYHUKM,
KOTOpble MOTYyT cofepXaTb WAW He coAepxXaTb pas/inyHble paccemBaTesin U MNPOEKUMOHHYI OMTUKY.
Pacnpepenenne un3nyyeHns no AJMHAM BOSIH MOXET MEHATbCS OT BCNOMOratesfibHbIX ONTUYECKUX
3/1eMeHTOB, pacceuBartesnieil, IMH3 U T.M., & TakKe OT NU3MEHEeHU paboynx ycnoBuii.

[ONs oueHKN ONTUYECKUX UCTOYHMKOB C LUMPOKOMOJSIOCHBIM CMEKTPOM W3Ny4YeHUs, Takux Kak gyrosas
namna, namna HakajuBaHusl, NIOMUHECLEeHTHass namna, psga namn Uau naMmnoBbiX CUCTEM, BO-MEpPBbIX,
Heo6xo4MMO  onpefennTb  CleKTpasbHOe  pacnpegesieHne  ONTUYECKOTO  WU3/lyYeHUss  UCTOYHMKA,
BO3jelicTBylOWEro Ha u4enoBeka. 3TO npuemsemMoe ANS OCBETUTENbHONW CUCTEMbl ChekTpasnbHoe
pacnpegeneHne MOXeT OblTb OT/IMYHLIM OT (PaKTMUYECKOro MW3yYyeHUs OAWMHOYHOW namnbl, WK3-3a
npeo6pa3oBaHMa CBETOBOr0 Jjiydya pas/IMYHbIMKU ONTUYECKUMU 3/IEMEHTaMU, Hanpumep, MNPOEKLNOHHOW
ONnTMKOW. Bo BTOPbLIX, pasMep WAu Npoeuupyemblii pasMep UCTOYHMKA A0/MKEH 6blTb N306paxeH Ha 06nacTu
ceTyaTtku, ANA KOTOPOI onaceH cnekTpasbHblli AnanasoH. B-TpeTbux, MoxeT noTpeb6oBaTbCcs onpefenexHue
N3MeHeHUs 06/1y4eHHOCTU U 3PEKTUBHON IHEPreTUYEecKol APKOCTW B 3aBUCMMOCTW OT paccTosHus. Ans
BbINMOMIHEHNSA 3TUX U3MEPEHNIT HEOBXOANMbI CMOXHble NMPMGOoPbLI. MO3TOMY pelleHO BKIUYUTb B HACTOSILLUIA
cTaH4apT OGLLENPUHATYI0 TEXHUKY U3MEPEHUA namn M NamMnoBbIX cucTeM. MeToabl M3mMepeHuii BmecTte ¢
yKasaHHOI knaccudgukaumen rpynnbl pucka obecneumBaloT o6lWme TpeboBaHuMs ANA wM3rotosutenein u
notpe6uteneit namn, 4to6bl onpeAenuTb KOHKPETHYI0 CBETO6MO0rMYeckyo onacHoOCTb 060l naMnbl Um
NaMnoBOil cucTeMbl.

Llenblo HacToAWwero crtaHgapta sBnseTcs ob6ecnevyeHve CTaHAApPTM30BAHHOTO MeTofa OLEeHKM
noTeHUWanbHOlW ONacHOCTU WU3NyYeHWs OT pas/IMyHbiX namn (31eKTPUYEeCKUX WCTOYHWKOB cBeTa) W
NamMnoBbiX cuctem (OCBeTUTENbHbIX NPUGOPOB).
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HAUWOHANbLHBIMN CTAHAOAPT POCCWUWMWCKOWMW SGEALEPALUWN

NAMMN bl W ITAMNOBbLIE CUCTEMBbI
CeeTob6uonornyeckas 6e30nacHocTb

Lamps and lamp systems. Photobiological safety

[ata BBegeHuns - 2015—01—01

1 O6nacTb NpUMeEHeHUs

HacToawwmii ctaHgapT COAEpPXUT PYKOBOACTBO MO OLeHKe CBETO6MON0rnyeckoil 6esonacHocTn namn n
NaMnoBbIX CUCTEM, BK/lOYaA CBETUNbHUKW, W ycTaHaBnusaeT npegenbl 061yyYeHUs, O6LLENPUHATYIO
MeTOANKY U3MEPEeHU 1 cxemy knaccudukaLum s OLEeHKU U KOHTPOJS CBETOOGMONOIMYEeCKO ONacHoCTn OT
BCEX 3/IEKTPUYECKUX HEKOTePEeHTHbIX LWUPOKOMOMNOCHBIX WUCTOYHWUKOB OMNTUYECKOrO W3/y4YeHus, BKIOYas
CBETOANOAbI, KPOME N1a3epoB € ANHOK BOMHbI 0T 200 go 3000 HM.

2 HopMaTuBHbIE CCbI/IKU

B HacTosilwem cTaHgapTe UCMNo/ib30BaHbl HOPMATKBHBIE CCbINIKU Ha CrieAyoLlne AOKYMEHTbI:

MKO 17.4-1987 MexpayHapoaHblii cBeToTexHuyeckuin cnosapb (MCC) - Ob6befnHeHHasa nyb6avkauus
M3KO'MKO (CIE 17.4-1987, International lighting vocabulary (ILV) - Joint publication IEC/CIE)

MKO 53-1982 MeToabl onpegeneHnss xapaktepucTuk paguomeTtpoB u ¢dotometpos {CIE 53-1982,
Methods of characterizing the performance of radiometers and photometers)

MKO 63-1984 CnekTtpopaguomeTtpuyeckne usmepeHusa wuctouyHukos ceeta {CIE 63-1984, The
spectroradiometric measurement of light sources)

MKO 105-1993 CnekTpopaAnoMeTpusi WMMYAbCHbIX WCTOYHUKOB onTuyeckoro usnydveHus (CIE
105-1993. Spectroradiometry of pulsed optical radiation sources)

MCO PyKkoBOACTBO NO BbIpaXeHUO HeonpeaesieHHOCTN B namepeHuax, NCO, Xexesa. 1995 r. (Guide
to the expression of uncertainty in measurement, ISO. Geneva. 1995).

3 TepMuHbI 1 onpeaeneHns

B HacTosiWwem ctaHgapTe NPpUMEHEHbI cnefyoLwe TeEPMUHbBI C COOTBETCTBYOLWUMIN ONpeaeneHnamu:

3.1 akTuHuyHasa posa (cm. MCC 845-06-23) (actinic dose): BenuuuHa, nosydyeHHas nyTem
CNeKTpanbHON OueHKM [03bl, B COOTBETCTBUM CO 3HAYEHMEM CcnekTpa akTUHUYMOro pAelcTBUsA Ha
COOTBETCTBYIOLEN ANIMHE BOJIHbI.

EguHuua: Ax-m 2.

MpumeyvyaHune - B aTom onpegeneHun nogpasymeBaeTcs, YTO CMEKTP AeicTBUA GepyT ANA LAHHOTO
paccmaTpvMBaemMoro akTWHW4HOro 3adppekta, nNpuyeM ero MakcumanbHoe 3Hadenue pasHo 1. Korga npwvBogsaT
KOMIMYECTBEHHYIO XapaKTepuCTUKy, TOrga BaXKHO yKasaTb, Kakoe 3Ha4yeHue BefIMYMHbI, [03bl WUIN aKTUHUYHOW [03bl
MMeeTca B BUAY. T.K. e4MHULA U3MEPEHWIA B TOM U1 B 4pYrOM Ciydae ofuHaKoBas.

3.2 yrnosoli pa3mep a. pag (angular subtense): BusyanbHblil yron oT BUAMMOro UCTOYHUKA B rnasy
Habnogartens uanM B ToUKe NU3MepeHus.

B HacTosilem cTaHfapTe aTu yribl 0603HaYaloT NOHbIM 3HAYEHWEM, a He MOJIOBUHHBIM.

MpumeyvyaHune - Yrnosoii pasmep a OyAeT N3MEHATLCA B OCHOBHOM MPU BBEEHUN SINH3 UMK 3epkas B
ONTWKY MPOEKTOPOB, T.e. YrN0BOl/ pasmep BMAMMOrO UCTOYHMKA OyAeT OTAMYeH OT Yr/I0BOro pasmepa (hM3nyeckoro
MCTOYHMKA

3.3 anepTypa, anepTypHasa agunadparma (aperture, aperture stop): PackpbiTue, ycTaHaBnusawliee
naowagb, Ha KOTOPOI M3MEPSIOT cpeAHee ONTUYeCcKoe U3NyyeHue.

[ONns n3mepeHuin cnekTpanbHOW 3HepreTMYecko 0CBELLEHHOCTHN 3TO packpbiTUe ABNAETCSH OTBEPCTUEM
B chepe, pacnosioxeHHO! nepej BXOAHON Wenbo pagnomerpa/cnekrpopajuomeTpa.

3.4 onacHocTb cuHero ceeTta (blue light hazard (BLH)): Bo3moxHasa onacHOCTb A/1 CETHYaTKN, Bbl3BaHHas
hoToxummel BcneacTeme o6syvyeHnsa NyuyncToli aHeprueli B guanasoHe ganH BosH ot 400 go 500 HMm.

N3paHne opuymnanbHoe
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OTOT MexaHW3M NOBPeXAeHUs AOMUHUPYET Ha/J, MEXaHU3MOM TEMN/1I0BOro NOBPEXAEHUS NMPU BpeMeHu
6onee 10 c.

3.5 namna HenpepbiBHOW BONHbI (continuous wave (CW) lamp): flamna, pa6oTtawowasa c
HenpepbiBHOI oTAauell B TeueHne 6onee 0,25 c, T.e. He NynbcupyloLas namna.

MpumeuvuaHune - BHacTosAWweM CTaHaapTe namnbl 06Lero HasHaveHus (JIOH) onpefensioT Kak namnbl
HenpepbIBHON BOJHbI.

3.6 aputema (cm. MCC 84506-15) (erythema): [lMokpacHeHue KOXu, 3heKT, KOTOpblli Bbi3BaH
COJIHEYHOW paguaumeid UM NCKyCCTBEHHbIM ONTUYECKUM U3/TyHYEHUEM.

MpumeuyaHune - CTeneHb BblpaKEHHOW 3PUTEMbI UCMONbL3YIOT B KAYECTBE PYKOBOACTBA MO [03MPOBKE
npumeHsiemoii npu Y® Tepanuu.

3.7 paccTosiHne o6nyyeHus, m (exposure distance): PaccTossHue oT fiamnbl WU NaMNOBOW CUCTEMbI
00 6nvxkaiiwel Toukn Tena YenoBeka.

[Ana namn, n3nyyawlwmnx BO BCEX HanpaB/ieHUsX, pacCTOAHNE U3MEPSAIT OT LeHTpa Tena Hakana uu
AYyrn UCTOYHMKA, a ANA pedeKTOPHbIX famn paccTosHWe WU3MepAT OT BHELWHel KPOMKM NINH3bl WUAn
NA0OCKOCTW, onpefensiouieli KOHeL, oTpaxatens, npu oTCYyTCTBUUN NINH3bI.

3.8 npepen ob6nyvyeHusa (exposure limit (EL)): YpoBeHb 06/y4YeHUA rnasa WM KOXWU, KOTOPbIWA
npeAnonoXUTeNbHO He BbI30BET oTpuuatesibHbiX 6Monornyecknx aekTos.

3.9 aBuxeHune rnas (eye movements): MepemelweHne, Npyu KOTOPOM rnas, CHOKYCUPOBAHHbIA Ha
06DBEeKT, cnerka nepeABuraeTcs ¢ 4HaCTOTON HeCKONbKO lepl,.

370 6bICTPOE NepeMelleHne rnasa Bbl3blBaeT paclinpeHne n3o6paxeHns TOYEYHOro WCTOYHMKA Ha
ceTyaTke A0 yrnosoro pasmepa okono 0,011 paguaHa. 3a Bpemsa 60nee 100 c HapywaeTcsi CNOCOBHOCTb
chokycupoBaTb B3rnsf4, Bbi3biBas, Takum o6pasom, fafbHelillee pacnpocTpaHeHMe MOLWHOCTU U3NyyYeHus
no ceTyaTKke M3-3a ABWXEHUSA rna3, Hanpumep, Npu YTEHUN.

3.10 none o63opa, cp (field of view): TenecHblli yron kak -BUAWMBIA- MPUEMHUKOM W3NYyYEHUA
(NpueMouHbIi yron), Takoi kak paguomeTtp/cnekTpopajnomMeTp. 13 KOTOPOro NPUEMHUK U3NYYEeHUA nonyyaeTt
nsnyuyeHue.

MpnmeyvyaHunsn

1 MNone o630pa Henb3si NyTaTb C YII0BbIM pasmMepoM BUAMMOrO UCTOUHMKA a.

2 [na onucaHus KONbLEBOr0 CUMMETPUYHOTO MPOCTPAHCTBEHHOrO yrna nons o0630pa WMHorga MCnosnb3yloT
nAoCKuiA yron.

3.11 namnbl ob6uero HasHayeHus; JIOH (general lighting service (GLS) lamps): Jlamnsl,
npefHasHayYeHHble 19 0CBeL|eHNss NPOCTPAHCTB, KOTOPble 06bIYHO UCMO/L3YIOT UK HabnAalT NAN.

Mpumepammn ABNATCA Namnbl 4158 OCBEWEHMA O0oduUCoB, LWKO/MA, [OMOB, 3aBOA0B, [OPOr WM
aBToMo6uneii. K HUM He OTHOCAT Namnbl ANA KAMHONpoOekuun, penporpaduu, -3arapa-, NPOMbILLIEHHbIX
npoueccos, MeULUHCKOro 06CNYXNBaHUA 1 NPOXEKTOPOB.

3.12 onacHoe paccTtosHue (hazard distance): Cm. -onacHoe paccTOsiHUe AA KOXW- U -onacHoe
paccTosiHue Ans rnas».

3.13 ocBelW,eHHOCTb B TOUKe noBepxHoctn E y, nk (cm. MCC 845-01-38) (illuminance (at a point of a

surface)): OTHOWeHWe cBeTOBOro notoka d najalmLwero Ha 3/IeMeHT MNOBEPXHOCTU, cogepxalyuii
paccmaTpuBaeMyio TOUKY, Kk niowaan d 3TOro afieMeHTa:
dov
= (3.1)
4
3.14 WH(pakpacHoe wu3nyyvyeHume (cm. MCC 845-01-04) (infrared radiation (IR)): OnTuyeckoe

n3nyyeHue, y KOTOPOro A/IMHbI BOMIH 60/1€e A/INH BOMIH BUAMMOTO U3yYeHUs.

MpnmeyvaHnsn

1 Ans nHdpakpacHoro nsnyyeHns ananasoH Mexagy 780 1 10' HM 06bIYHO pa3fensoT Ha nogavanasoHbl: WK-A
(ot 780 go 1400 Hm). VIK-B (oT 1400 go 3000 HM) 1 UK-C (ot 3000 o 10e Hwm).

2 VHbpakpacHoe n3nyyeHne 4acTo OLeHMBAIOT Kak OTHOLLEHWe CNeKTPaslbHOro 06LLero ussyyeHust, najatoLiero
Ha MOBEPXHOCTb, Ha eANHULLY 3TO NOBEPXHOCTM (06/1y4eHHOCTb). MpuMepamn NpYMeHeHNsT MHgPaKPacHOro N31yYeHus
ABNAOTCA NPOMbILLIEHHbIA HarpeB, CyLUKa, criekaHne u grotopenpofyKuus. Mpyu HEKOTOPbLIX NMPUMEHEHUSX, TakuX Kak
MHPpakpacHble HabngaTeslbHble CUCTEMbI, UCMO/b3YIOT NPUEMHUKA U3MYYeHUsi, YyBCTBUTE/IbHbIE K OrpaHN4yeHHOMY
[vanasoHy AJIMH BOJH, NPU 3TOM BaXKHLIMU ABAIOTCA CMEKTPa/IbHbIE XapaKTepUCTUKM WCTOYHUKA W NpUEMHMKA
N3/1yYeHus.

3.15 npegycmatpuBaemoe npumeHeHue (intended use): [lpumeHeHue wu3fgenus, npouecca Wan
06CNyXnBaHUSA B COOTBETCTBMM 00 CrneuncuKkauusaMu, WHCTPYKUMAMU WM UHpopmauueid. npefocTasier»)biMu
NoCTaBLUNKOM.

2
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3.16 3HepreTMyeckas ocBeLWEHHOCTb. BT-m 2 B Touke noBepxHocTu (cM. MCC 845-01-37) (irradiance
(at a point of the surface)): OTHoweHMe noToka M3NyvyeHUsa > najaroLliero Ha 3/1eMeHT MOBEepPXHOCTH,
cofepxaluii paccMaTtpmMBaemyto TOuKy, K naowaaun d 3Toro anemeHTa:

3.17 namna (cm. MCC 845-07-03) (lamp): NcTouyHMK, co3patlolimii onTuyeckoe usnyyeHune, o6bIYHO
BuANMOeE.

MpumevaHuns

1 HekoTopble TUMbl CBETU/TbHWKOB, KOTOPbIE COCTOAT U3 /laMMbl C abadkypoM, OTpakaTesieM, WapoMm, KOXYXoM Um
ApYrMMK akceccyapamu, HasblBatoT -namnamm».

2 B HacTosllLem cTaHJapTe TEPMUH O3HaYaeT 3/1eKTPUUECKUiA UCTOYHWK CBeTa, KpoMme fasepa, KOTOopbIii co3gaeT
n3nyyeHne B BUAUMOW 061aCTU 3NEKTPOMArHUTHOTO ChekTpa. YCTPOWCTBa, reHepupylowme CBeT U MMeoLme
HepasbeMHble KOMMOHEHTbI 471 KOHTPO1A ONTUYECKUX NapameTpoB, Takue Kak JIMH3bl UM OTpadkaTenun, Takke cuutatoT
namnamu, Hanpumep, CBeToAMoAbl C IMH3aMK, lammbl C JIMH3aMW, UCTOYHUK C Napabonyeckum Wan anannTUYeckum
oTpaxaTenem.

3.18 namnoBas cuctema (lamp system): Jlio60e W3roTOBMEHHOE u3genue WM cobpaHHble
KOMMNOHEHThI, NpefHa3HavYeHHble 4159 BCTpanBaHusa namn.

3.19 6onbwoli uctouyHmk (large source): Pasmep n306paxeHWsi UCTOYHMKA Ha ceTyaTke TakoW
60NbLWON, 4YTO TEnaOBOW NOTOK B pajuasbHOM HanpaBfieHWW OT LeHTpa M306paxeHus Ha okpyxarwLlel
610N10rNMYeCcKoil TKaH, Mano oT/iM4yaeTca OT TEM/I0OBOTO NOTOKA B OCEBOM Hanpas/ieHUN.

3.20 nasep (laser): VICTOYHUK C KOTepeHTHbIM ONTMYECKUM WU3NyyeHuem, paboTawlwuii Ha OCHOBe
BbIHYXEHHOr0 U3NyyYeHus.

3.21 cBeT (light): Cm. «Bugnmoe nanyvyeHue».

3.22 ceeTopunon; Ch (cm. MCC 845-04-40) (light emitting diode (LED)): MonynpoBOAHUKOBbIV Npn6op
C p-n NepexofoM, WCMyCKawWWuii HeKorepeHTHoe BUAMMOE W3/lyyeHue Npu NponyckaHuum 4yepes Hero
NPSMOro Toka.

3.23 ntomeH (cm. MCC 845-01-51) (lumen): CBeTOBOI NOTOK, M3lyyaeMblii B €4UHUYHOM TEJIECHOM
yrne (ctepajvaH) paBHOMEpPHbIM UCTOYHMKOM CBeTa C Cuoil ceeta 1 KaHgena.

3KBUBAJIEHTHOE OMpejesieHne: CBETOBO MOTOK My4Yyka MOHOXPOMAaTUYECKOrO WU3/yYeHUsi, y KOTOpPOoro
yactoTa paBHa 540-10°2Ty 1 NOTOK uU3ny4yeHua paseH 1/683 BT.

MpumeyvaHnune - EgvHmya CU cBeTOBOro notoka.

3.24 cBeTuNbHMK (cm. MCC 845-10-01) (luminaire): CeeToBOil npu6op, nepepacnpegensowmnii,
unbTpyloWMii 1 npeobpasyowmnii cBeT, U3slydaeMblil OGHON UAN HECKONTbKMMMW namnamu, U cofepxalyni
BCe Heob6xoAumble pAeTanu, ANAS KpenaeHua W 3awuTbl faMn, a Takke 3/1eKTpuyeckne uenu u
npucnoco6aeHns Ana NOAKIUYEHNA K NUTalowWwel cetu.

NMpunmeyvyaHune - CNnoBO «CBETU/IbHVK» W «J/1aMrnoBas CUCTEMa» YacTO CUYMTAOT CUHOHMMamu. [nA
HacTosllero crtaHgapTa «CBETU/IbHUK» CUUTalOT I'lpI/I60pOK», nepepacnpegenswLuium CBeT B 0o6LEeM OCBeLLeHUNn, a
«aMnoBas cuctema» npegnonaraeT NPYMEHeHne namn He 418 06LLero oCcBeLeHNs.

3.25 APKOCTb B [JaHHOM HanpaB/ieHWMn, B AAHHOI TOYKe peasibHOlW WM BOOGpaxaemoii MoBepxHOCTu
L, ka-m 2 (cm. MCC 845-01-35) (luminance (in a given direction, at a given point of a real or imaginary
surface)): BennunHa, onpegensiemas no coopmyne

do.
L =. (3.3)
cL4cos Gdfi

rae dd>,- cBeTOBOI NOTOK, NEPEHOCUMbIA B 3/IEMEHTAPHOM NyYKe Nyyei, Npoxoasawwem yepes AaHHYo
TOYKY U pacnpocTpaHsLwemcs B TenecHom yrne d£i , cogepxalem faHHoe HanpasBieHune;

dA - nnowafb ceYeHNsa AaHHOTo Nyyka, NPOXOAALLEro Yepes AaHHYH TOUKY:

0 - yron mexgy HopManbio K JaHHOMY CEYEHUI0 N HanpaB/ieHneM nyyka nyye.

3.26 nwokc (cm. MCC 845-01-52) (lux): OcBelLeHHOCTb, cO34aBaemMas CBETOBbIM NMOTOKOM B 1 filOMeH,
paBHOMEpPHO pacnpegesieHHbIM N0 NOBEPXHOCTU, NaolWaib KOTOPOK paBHa 1 M2

MpumeuaHwune - EavHuua ocselleHHoctn CU.

3.27 onacHoe paccTosHue gnsa rnas, M (ocular hazard distance): PaccTosHne OT MCTOYHMKA, B
npegenax KOTOPOro 3HepreTMyeckas SPKOCTb WAW 3HepreTuyeckas OCBELWEHHOCTb Mpu  AaHHOW
NPOLO/IKNTENIbHOCTU 061YyYeHUsI NpeBbIlIaeT NpUemMaeMblii npegen o6nyyYeHus.
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3.28 onTuyeckoe mlnyyvyeHue (cM. MCC 845 01-02) (optical radiation): 9nekTpomarHuTHOe U3ydYeHue
C ANMHaMK BOJIH, Nexawumy B npegenax mexay obnacTbio nepexofa K PeHTTeHOBCKMM siyvyam (AsvHa
BOJIHbI OKO/1I0 1HM) M 06nacTblo Nnepexofa k paguoBosiHam (4/MHa BOMHbI 0KONo 106 HMm).

MpumeyaHne - YNbTpadmoneToBoe W3fyYyeHWEe C AJIMHON BOSHbI MeHee 180 HM (BakyyMHbI Y®)
CU/IbHO MOr/OLWAaeTCa KUCNopoAOM Ha Bosfyxe. [nA HacToAwero craHjapTa LMpWHA AJ/IMHbI BOMHbI OMTUYECKOro
n3nyyYeHns npuHMmaeTca 6onee 200 HM. KpOMe TOrO, a3 nNepefaeT Ha ceTyaTky OnTuyYeckoe manydenue ot 380 Ao
1400 HM. Takum 06pa3oM, 3TOT Ananas3oH A/IMHbI BOMHbI TpebyeT cneunanbHOro paccMOTpeHWs ANs onpeaeneHvs
cBeTObMoNornyecKoii 6e3onacHOCTY ceTyaTku.

3.29 cBeToKkepaTOkOHBbIOKTUBUT (photokeratoconjunctivitis): Bo3Hukawwasa peakuuss porosuubl u
KOMBIOKTUBbI Ha 061ydYeHne ynbTpaduonetosbiM (Y®) nsnyyeHvem.

OnuHa BonHbl MeHee 320 HM Hanbonee adphpekTMBHA ANA 3TOoro. MuUkoBOe AelicTBME cnekTpa OKOIo
270 HM.

NMpumeyvaHne - PasnuuHble pgeiicTBMS  cnekTpa  ony6nukoBaHbl  ANns c8eTokepatuta W
c8BTOKOHBIOKIMBUTA (MKO 106/2 1 MKO 106/3-1993), oaHako, 60onee nocnegHue uccnefoBaHvs NoATBEPAUN eayHoe
neicTBme cnekTpa ans 060ux Bo3aeiicTenii Ha rna3 (MKO 106/1-1993).

3.30 umnynbcHas namna (pulsed lamp): lamna, nepejawowas 3HEPru0 OAHUM WU HECKOSIbKUMU
umMnynbcamu, MNPOAO/KUTENbHOCTbIO MeHee 0,25 c. Jlamna C HenpepbiBHOW NOCAe[0BaTENbHOCTbLIO
UMNYNbCOB  WAW  MOJY/NMPOBAHHOW NY4YUCTOR 3SHepruein, rae MNUKOBOE 3HAYEHUE JIyuyUCTol 3Hepruu
cocTaBnAeT He MeHee [eCATUKPaTHON cpefHel NyYncToi MOLWHOCTH U3YyYEeHNS.

MpnmeuvaHunsn

1 MNpoAoMKUTENBHOCTL UMMY/IbCA Namnbl - UHTEPBaT BPEMEHU MeXAy TouKamu MOSIOBMHHON MOLYHOCTW M Ha
Haya/lbHOM M KOHEYHOM Kpasix UMMy/ibca.

2 B HacTosLeM cTaHfapTe namnbl 06Lero HasHauyeHns onpegeneHbl Kak namnbl HeNpepbIBHOW BOMHbI (CM. 3.5).
Mpumepamyt  UMMY/bCHBIX f1laMn  ABASAIOTCA  /1aMMbl-G)OTOBCIbILLKK,  UMMY/IbCHbIE N1aMMbl B CBETOKOMUPOBASIbHbIX
MallmHax, CBeToAnoAbl C MOAYIMPOBAHHLIMU MMMY/IbCaMW U UMMY/bCHbIN CBET.

3.31 JHepreTnyeckas SPKOCTb B [AHHOM HanpaBfeHWW, B [aHHOW TOYKe peanbHON un
BooGpaxaemolii noBepxHoct L, BT-m 2cp 1(cm. MCC 845-01 -34) (radiance (in a given direction at a given
point of a real or imaginary surface): BennuunHa, onpegensiemas no copmyne

do
L = (3.4)
cL4cos0dQ
roe d® - noToK WM3NyYyeHUs, NEepeHOCUMbI/i B 3ME€MEHTApPHOM My4yke sydyeli, npoxogswem yepes
LaHHYI0 TOUYKY M pacnpocTpaHsllemMcsa B TenecHom yrne d D , cogepxalliem AaHHOe HanpaB/ieHue;

dA - nnowagb ceyeHna faHHOro nyyka, NPoOXoAsWEero Yepes faHHy TOUKY;
0 - yron mexay HopMasbl K JaHHOMY CEYEHUI0 U HanpaBfeHWeM ny4yka syyei.
MpumeuaHune - JT1acopmyna Takxke cnpaBenMBa A/si 3HEPreTUYECcKoi SPKOCTU C MHTENPUPOBAHHbLIM

BPEMEHEM, eC/IV B ypaBHEHWe 4151 L yuncTyo MOLHOCTb d® 3aMeHNTb Ha Hepruto nssydvernsid Q .

3.32 aHeprua usnyvenusa. Ox (cm. MCC 845-01-27) (radiant energy): WHTerpan no BpeMeHu oT
MOLLHOCTU U3nyyeHns ® 3a faHHblli 0Tpe3oK BpemMeHu At.

Q = f dér. (3.5)
0
3.33 aHepreTnyeckas 3KCMNO3ULUA B TOYKE MOBEPXHOCTW, ANA AAHHOW AnuTenbHOCTU. OX-M 2 (CM.
MCC 845-01-42) (radiant exposure (at a point of a surface, for a given duration): OTHOWeHNe 3Hepruu

n3nyyeuns d Q , nagawuweil Ha 3NeMeHT NOBEPXHOCTU, coaepxalieli AaHHYH TOUKY, B TeyeHue AaHHo
OANNTEeNbHOCTHU, K Nnowaan dA aToro anemeHTa:
H =-~A~. (3.63)
cia

OKBMBA/IEHTHOE onpejenieHne: nHTerpan no spemeHun ot E. 06/1y4eHHOCTU B J@aHHON TOUKe 3a flaHHY10
ONUTEeNbHOCTL At

H =f Edt. (3.6b)
o
3.34 MOLWHOCTb u3nyyeHuna @. BT (cm. MCC 845-01-24) (radiant power (®)): MoLWHOCTb,

n3nyvyaemas, nepegasaemas nan npuHnMmaemasa B snae U3nyyeHusA.

4
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MOLLHOCTb U3NyYEHMSA YACTO Ha3bIBAKT NYUYNCTbIM NOTOKOM.

3.35 cetuatka (cM. MCC 845-02-01) (retina): CBeTouyyBCTBUTENbHasA 060/104Ka Ha r1a3HOM [fHe.
cocTosllas M3 NpUeMHMKa cBeTa: Konboyek M nanoyek. - M HEPBHbIX KNETOK, OT KOTOPbIX BO36yxAeHue
nepefaeTcsa 3pUTeNbHOMY HeEpPBY.

3.36 oxor ceTyaTku (retinal bum): CBeToxmunyeckoe unun Tens0BOE NOBPEXAEHMNE CeTHaTKN.

3.37 onacHas 30Ha ana cetyaTku (retinal hazard region): CnekTpanbHbllii gnanas3oH ot 380 go 1400
HM (BMAMMbINA nnoc NK-A). B KOTOPOM rf1a3 nponyckaeT ONTMyeckoe nsflyyeHne Ha ceTyaTky.

3.38 onacHoe paccTosaHue AnsA kKoxu, m (skin hazard distance): PaccTtosiHme, npu KOTOPOM B TeuyeHue
8 4 06N1y4YeHNs1 aHepreTNyeckas OCBELLEHHOCTb NpeBbIlaeT NpueMseMblii npegen 06yYeHns.

3.39 cnekTpanbHoe pacnpepgeneHue, [X]HmM 1 (cm. MCC 845-01-17), (spectral distribution):
OTHOLIEHNEe 3HepreTU4eckoil, CBeTOBOW UAKN (POTOHHON BenuuuHbl dX(X) B3ATOW B MasnoM CrnekTpasibHOM
nHTepBasne dX, cogepxaliem AaHHY ANHY BOMHbI X, K 3TOMY UHTepBany:

NMpumeyaHune -TepMuHy cniekTpasibHOe pacnpefesnieHne oTAaloT MpeanoyTeHue, Korga MMeLT Aeno C
chyHKumel XK(K) B LLIMPOKOM Avana3oHe A/IMH BOJH, & He Ha KaKoii-nnmbo onpeAeneHHoi AavHe BOMHbI.

3.40 cnekTpasnbHaa aHepreTuyeckas ocBeleHHOCTb. BT M 2HM 1(spectral irradiance): OTHOWeHNe
Ny4YncToi MowHoCcTU O<P{>) B nHTepBane ANuMH BOMH dX, najakoleil Ha 3N1eMeHT NOBEPXHOCTKU, K naowagm
d-4 3TOro afiemMeHTa 1 uHTepsany ANH BOMH d>.

R . 3.8
A dAdX @9

3.41 cnekTpanbHasa 3HepreTnyeckas APKOCTb ANA WHTepBana AAWH BonH d B 3ajaHHOM
Hanpas/fieHUN B gaHHOW Touyke LM BT-mM 2-HM ’'-cp 1 (spectral radiance (for a wavelength interval dX. in a
given direction at a given point)): OTHOWeEHNe Ny4YnCTOl MowHOCTM P®X npoxogsueii yepes aTy TOYKY B
TenecHom yrne d Q B faHHOM HanpaB/ieHUUW, K NPOM3BELEHNI0 UHTepBana A/IMH BOMH, NaoWwaan cevyeHus
nyyka Ha Na0CKOCTb, NepneHAnKYSApHY0 3TOMY HanpasneHuto (cosO dA) n copepxallyo AaHHY TOUKy, U

TenecHblit yrond Q :

= N (3.9)

3.42 ctepaguaH (cM. MCC 845-01-20) (steradian): TenecHblii yron ¢ BeplWMWHOW B LeHTpe cdepsl,
Bblpe3aloLnii Ha NOBEPXHOCTU cdepbl Naowafb, paBHYK MaoWaAnm KBagpata CO CTOPOHON, paBHON
paauycy cdepbl.

MpunmeuvaHnune - EgnHuua CU TenecHoro yrna.

3.43 ynbTpacdumonetoBoe wusnyyeHume (YP) (cm. MCC 845-01-05) (ultraviolet radiation (UV)):
OonTuyeckoe nU3nyvyeHue, y KOTOPOro AJ/INHbI BOSTH MEHbLUE A/IMH BOSIH BUAWMOTO U3NTyYEHUN.

MpunmeyvyaHnsda

1 Ansa yneTpadmonetoBoro (Y®) wusnyueHus pguanasoH mexgy 100 n 400 HM 06blMHO pas3fensoT Ha
nogavanasoHbl: Y® A - ot 315 g0 400 HM. Y®-B - o1 280 10 315 HM 1 Y®-C - oT 100 fo 280 HMm.

2 3Tn 0603HaYeHns Ana Y® He UMeIOT TOUHbIX NPeAesnoB, B YaCTHOCTY AN cBeTobuonornyeckmx aditheKTos.

3 B HeKoTopbIx 06/1acTAX CBETO6MONOrMN GEPYT AnanasoHbl A/IMH BOMH OT 200 Ao 290 HM, oT 290 o 320 HM 1 OT
320 no 400 HM. KOTOpble HenpaBW/bHO HasbliBalOT Y® A. Y®-B n Y®-C cOOTBETCTBEHHO. YNbTpaduoneTtoBoe
N3/ly4eHNE C AJIMHOW BOMHbI MeHee 180 HM CUMTalT BaKyyMHbIM y/bTpachoNeToBbIM U3yyeHnem. Vsnyyenve ot 380
[0 400 HM cunTaloT BUAMMBIM U3yYeHneM, XOTa (DOpMasibHO NO ONPeAesieHni0 OHO OTHOCUTCA K YNbTpadinoneToBoMy
AnanasoHy.

3.44 BunanmMoe mnsnyyeHue (cm. MCC 845-01-03) (visible radiation): OnTuyeckoe nsnyvyeHve, KoTopoe
MOXEeT HernocpeCTBEHHO Bbl3BaTb 3pUTENbHOE OLLYLLEeHNE.

MpumeyaHune - HecylwecTByeT TOUHbIX NPeeoB CNEKTPaUILHOIO AnanasoHa BUAVMOrO U3/TyYeHUs T.K.
OHM 3aBUCAT OT MOLLHOCTM AOCTUrAIOLLLErO CETHATKN U3/Ty4eHNs U YyBCTBUTENLHOCTU Habnoaatens. 3a HWkHUI npeaen
06bI4HO MPUHMMALT AnanasoH oT 360 40 400 HM. a 3a BepxHuWiA npeaen - ananasoH ot 760 fo 830 Hw.

3.45 yron 3peHua (visual angle): Yron, nof KOTOpbIM OOBEKT WAW fAeTanb B TOuke HabnwaeHus
cunTalwT BUAUMBIMU.

Eavnnueli CW pgns yrna aBnsietcs pajvaH, XO0TA OH MOXeT 6biTb M3MepeH B MunnupaguaHax,
rpagycax uam MUHyTax ayru.
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4  Tlpepensl 06nyyYeHVs

4.1 O6ue nonoxeHuns

NMiogn B6AM3NM NamMn M NamMnoBbiX CUCTEM He [AO/XHbl 06/1yyYaTbCA [0 YPOBHENW, NpeBblwalLmx
npegenbHble 3HAYEHUA, yKasaHHble B HUXecneaylwnx pasgenax. 3HavyeHus npefenos obnyyeHus 6epyt
n3 pasHbix pykosoacTB ICNIRPI, koTopble B CBOK oO4YepeAb OCHOBaHbl Ha UWHgopmauuu no
3KCNepuMeHTabHbIM nccnegoBaHusam (063op nyb6aunkauuin cMm. npunoxexHune A).

Mpepensl 06nyyYyeHUs npeacTaBnsalT co6O Takue YCNOBUSA, NPU KOTOPbIX NOAM MOTryT 6bITb
MHOrokpaTHO 06nyyeHbl 6e3 Bpefa cBOoeMy 340pOBbl. OAHaKo, OHW He pacnpocTpaHAlTCA Ha nwaen,
CK/OHHBIX K CBETOYYyBCTBMTENbBHOCTM WAW nofeil, obnyyaemblx B cpefax, KoTopble fenawT nwogei
YYBCTBUTENIbHBIMU K BPEeAHOMY BO34elCTBMIO ONTUYECKOro M3Ny4yeHWs Ha 340poBbe. Takve nwoan 6onee
YyBCTBMTE/IbHbI K BO3A4EWCTBUIO K BPeAHbIM BO3[4elCTBUAM ONTUYECKOro W3/ly4YeHUs Ha 3[40pOBbe, 4em
NaN, KOTOPble HEHOPMAasibHO YYBCTBUTE/bHbLI M NONYTHO 06/1yYaloLnecs B CBETOYYBCTBUTENbHbIX Cpefax.
BocnpunmMunBOCTM CBETOUYYBCTBUTENbHbLIX 0AEN CUNBHO OTANYATCA APYT OT Apyra, N03TOMY HEBO3MOXHO
YyCTaHOBUTbL Npefesnbl 06/1y4eHUs AN 3Tol KaTeropuvm.

Mpegensl 061y4YeHNa B HACTOSAWEM CTaH4apTe NPUMEHNMbl K UICTOYHUKAM HEMpPepbIBHOTO AeiCcTBUS, Y
KOTOPbIX NPOAO/MKNTENBHOCTL 06/1y4eHnsa ot 0.01 ¢ A0 8 Y 1 JO/KHbI 6bITb MCNONBb30BAHbI KaK PYKOBOACTBA
ONS KOHTPONA 06/1yYeHUsa. 3Ha4YeHNs He SABMAKTCSA TOYHbIMU TpaHMLamMmm Mexay onacHbiMuU U 6e30nacHbIMmn
YPOBHAMMU.

Mpepenbl 06/1y4eHUA WMPOKOMNOSIOCHBIM BuAaMMbIM U UK-A nsnyyennem ansa rnasa tpebyeT 3HaHuA
CrneKkTpanbHOW 3HepreTMYeckom SAPKOCTM MCTOYHMKA LK M nonHoil 3HepreTuyeckoli ocBelieHHOCTU E,
N3MepeHHbIX B 06/1y4EHHOM rna3y yenoseka. Takme nofgpobHble cnekTpanbHble AaHHble UCTOYHUKA cBeTa B
OCHOBHOM He0o6X0AMMbl TONbKO, KOTAa SAPKOCTb UCTOYHMKA 60nee 104 ka-m 2. Mpu SspKOCTM MeHee 3Toro
3HayeHna npegensl 061yyYeHUs, BepoATHO, He ByayT npesbiweHbl. Mpeaensl 061yyYeHns npusegeHsl B 4.3.

4.2 YpaenbHble KO3 ULNEHTbI, BBEAEHHbIE A8 onpefeneHna N NPUMeHeHUs npeaenos
061yYyeHNs ceTyaTkm
4.2.1 OvameTp 3payka

NlyyncTelil NOTOK, BXOAAWMIA B rnas u nornowaemblii cetyatkoir (ot 300 go 1400 Hm), obpaTHO
nponopunoHaneH nnowaamn 3payka. I3BecTHo, UTO AuaMeTp 3payvka N3MeHAeTCsa OT 7 MM NpW 0OYeHb HU3KOWA
apkoctn (meHee 0.01 ka-M 2) 4O OKOMO 2 MM MpW 3HayYeHUsAX spkocTu nopsgka 104 kg-m 2. Cnabbim
BM3yaslbHbIM CTUMY/IOM CUMTAOT CTUMY/ C MakCUMasbHOM SAPKOCTbIO (yCpeAHEeHHOl ANs KO/MbLEeBOro nons
o63opa B 0,011 papguaH) meHee 10 ka-m 2. ONna [aHHOW SPKOCTM AuaMeTpbl KOHKPETHbIX 3payvkoB
3HAYUTENIbHO OT/NNYHbLI. [lOo3TOMY [/ YCTaHOB/IEHUA npefesioB 06/yYeHUs OueHMBaKT TOJIbKO [Ba
AvameTpa 3pauka:

* NpPU AOCTATOYHO BbICOKON APKOCTM McTouYHUKa (60onee 10 KA-M2). U NPOAOIKUTENBHOCTM 06/yYeHus
6onee 0,25 ¢, Hanpumep, Npu ONacHOM CWHEM cBeTe WAW TEenJ0BOW ONacHOCTW, ANS YCTaHOBAEHUS
npegena o6ayyeHnsa cetyaTky UCMONbL3YIOT gnameTtp 3pavka 3 Mm (naowagb 7 Mm2);

- NpY Manoi ApPKOCTU UCTOYHWUKA, Hanpumep, MHpPakpacHoe M3flyyeHue NPUCYTCTBYeT npakTuyecku
6e3 BUAMMbBIX CTUMYNOB, ANA YCTaHOBMeHUA npegena o06/7yyvyeHUA WCNONb3YHT AunaMeTp 3padka 7 MM
(nnowaab 38.5 MM2). AnameTp 7 MM Takke MPUHUMAKT NPU OLEHKE CBETOGMONOrMYecKoli onacHocTu OT
UMNY/bCHBIX UCTOYHUKOB U/MNK A8 06/1y4eHnsa NpoAoIXNTeNbHOCTbIO MeHee 0,25 c;

- B Tex cny4yaax, Korga MUCTOYHUK ¢ 6AmxHUM WK n3nyyeHnem MCNONb3yT C BbICOKMMU YPOBHAMU
OCBelleHNs, MOXeT 6biTb MPUHAT gnameTp 3payka 3 MM, a npegenbl 06/1y4eHUs MOryT 6biTb NpuUBEAEHbI K
60/1ee BbICOKMM 3HaYeHWAM Ha KBafpaT OTHOWeEeHWA AnameTpa 3payka. Mpu aTom npepgensl 06nyyeHus
6yayT yBenunyeHbl Ha koadduyneHT: (7/3)2=5.5.

4.2.2 Yrnosoi pasmep UCTOYHUKA U U3MepeHua nons ob3opa

Mpn u3nyyeHun B AuanasoHe ANUMH BoAH oT 380 aAo 1400 HM nnaowagb o6/yyaemoii ceTyaTku
ABNSAETCA BaXHbIM 3/1eMEHTOM ANA onpefeneHus npefenos o06/7y4YeHWA ONacHbIM CUHMM CBETOM W
TEensoBOW onacHoOCTM ANSA ceTyaTkM. Tak Kak poroBuua M XpycTanuk rnasa (OKYyCUpYlT Ha ceTyaTke
BUAUMbBIA UCTOYHMK, TO AIy4YWUM MeTOAOM AN OonucaHusi 06/1yYeHHOW NOBEPXHOCTW SB/ISSIETCA OTHOLIEHue
37Ol nnowaamn K yrioBoMy pasmepy BUAMMOrO MCTOYHMKA a. M3-3a (hM3nMyeckux BO3MOXHOCTel camoe
Masnioe u3obpaxeHue, KOTOpoe MOXeT ObiTb MNOMYYEHO Ha ceTyaTKe HEeNoABWMXHOrO rnasa, orpaHuyeHo
MUHUMANbHLIM 3HAYeHMEeM aMH flaxe [1A TOYEUYHOTro MCTOYHMKAa. B HacToswem ctaHgapTe aMM pasHo
0.0017 pagunaH. Mpy nN3MepeHnsax U3nyyeHuii 0T BUAUMbIX TOUYEYHbIX UCTOYHMKOB, UMMNY/bCHbIX UIN OYEHb
BbICOKOI NTYYUCTON SIPKOCTW HEMpPepbiBHOW BOJIHbI, KOTOpPble OTHOCATCA K TenJ0BOMYy npegeny o6sayvyeHus
cetyatkn npu 0,25 c (BpemsA MepualLlero oTpaxeHua) cnegyeTr UCNonb3oBaTb Yrnosoi pasmep 0,0017
paguaH npu namepeHusax nons o6sopa.

TICNIRP - MexgayHapoAHas KOMUCCUA MO 3almTe OT HEMOHU3MPYIOLLIETO U3/yYeHns
6
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Mpun npopgomxkutenbHocTn 6onee 0.25 ¢ O6bicTpoe [ABUXEHWE r[fnasa HaynmHaeT cMasblBaTb
n3obpaxeHne NCTOYHMKA Ha 6ONbLWKNIA yron, o603Ha4YaeMblil B HacToswem ctaHgapte aadd. Mpu 06nyyeHnmn
B TeuyeHne 10 c cmasaHHoe u306paxeHue TOYEYHOr0 WCTOYHMKA OXBaTblBaeT nNaowafb ceTyaTku,
3KBUBANEHTHYO yrny okono 0.011 papguaH. Takum o6pa3om, 3dpekTuBHbIA Yyrnosoii pasmep aJJuh
Mcnofib3yeMblil NMpU U3MepeHUAaX IHepreTUUecKkoi SPKOCTM MO CPpaBHEHUIO C npejenamu obayyeHus ans
TEensoBOl/ ONACHOCTU CeTyYaTKU WAW ONacHOCTW CUHero ceeTa npu 06/yyYeHuUn B TeyeHue 10 c, AOMKEH
cocTtaBnATb 0,011 paguaH. [ina nocTosaHcTBa 3aBMcCMMOCTU aadipmexay 0,25 u 10 ¢ yBennyusawT amm 40
0.011 paguaH Kak KBafpaTHbli KOpeHb W3 BpPEMEHU: nponopyuoHanbHo aH,Ip5 T.e. a*** =

OowmviyM(0,25). Mpu HebONbWOM KOMMYECTBE [AaHHbIX WCNO/b30BaTb 3Ty BPEMEHHYK 3aBMCUMOCTb

Heo6X0AUMO C OCTOPOXHOCTbio. OTHOLIEHWE BPEMEHHOI 3aBWCUMOCTM O6bIYHO He TpebyeTcsi, Tak Kak
JHepreTMyeckylo ApPKOCTb UCTOYHUKA 0ObIYHO oueHuBaT npu 0.25 nan 10 ¢, YTo MOXeT ObITb onpeAeneHo
paccMoOTpeHVeM KpUTEepUs pucka B COOTBETCTBUM C pasfeniom 6.

Kpome TOro, npu o6nyvyeHuyn onacHblM CUHWM CBeTOM B TeuyeHue 100 c obnyyaemas nnowapnb
ceTyaTKym OT HebONbLOro UCTOYHMKA ByaeT pacwupaTbCs Ha 60nblyld naowagb M3-3a onpefeneHHoro
ABWXEHWA rnasa, 3a WCKNYeHUeM Tex Cc/iyyaes, Korga [na3 HenoABWXKEH, Hanpumep, npu
oTanbmMoNnornyecknx onepaumax. [4na namepeHuii aHepreTUYeckoil SPKOCTU MCTOYHMKA, KOTOpas AO/KHa
O6bITb CpaBHMMa C npegesioM 06/ly4eHUss onacHbIM CUHUM CBeTOM, 3O DEKTUBHbLIN yrnoBoi pasmep asdip
ycTaHaBnmBalwT pasBHbiM 0,011 pagnaH Ha Bpemss meHee 100 c. [Ana BpemeHu 6o0nee 10000 c aadih
ycTaHaBnuBawT paBHbiM 0.1 paguaH. Ans yao6cTtBa NpUHMMAOT, YTO a***. pacTeT NpUGAN3UTENbHO Kak

KBaApaTHbl/i KOPpeHb OT BpeEMeHU ANA npegena spemMeHn ot 100 go 10000 c. T.e. * 0.011-

(bopmyna He ToOuyHas). B HacTofAwem cTaHgapTe [AN1A BCeEX ONacHOCTEN Ha ceTyaTke MakcumasnbHoe
3HayeHue yrnoBoro pasmepa c w coctasnsiet 0,1 pagmaH. Takum o6pa3om, npu 6onee 10000 ¢ axfth= amm

Ona BMAMMBIX UCTOYHWMKOB C MakCUMasbHbIM Yr0BbIM pa3Mepom a”,.. npegen ob6nyyeHusa Ansa
ceTyaTKn He 3aBUCUT OT pa3mepa UCTOYHMKA.

YrnoBoli pasmep YA/IMHEHHOrO WCTOYHMKA AO/DKEH ObiTb OnNpeAenieH Kak cpefHeapudmeTnyeckoe
3HaYeHne MakCMMaslbHbIX U MWHUMAalbHbIX YI/10BbIX pasMepoB UCTOYHMKA. Hanpumep, gna Tpybuyatoro
NUCTOYHUKA ANHON 20 MM, AuameTpom 3 MM. paccmaTpuBaemMoro ¢ pacctosHma r= 200 MM B Hanpas/ieHuu,
nepneHAMKynsapHOM OCK namnbl, @ cnefyeT onpefenaTb Kak cpefHee 3HavyeHune Z:

Z= (20 + 2)12 = 11,5 mm.

Takum obpasom, a =7/1= 11,&200 = 0,058 paguaH.

Mpexge yem onpegenutb cpefHeapudmMeTyeckoe 3HauyeHue, N06ON yrnoBoil pasmep 6onee
[O/KEH OblTb OrpaHMYeH 3HavYeHWem [AUTT. a MeHee amm - 3HavyeHMem amm Takum o6pas3om, B
BblLLENPMBEAEHHOM npumepe ecnu 6bl NUHeliHoe paccTosiHne 6blno 6onee 20 MM, TO ANSA OLEHKU
3(pheKTUBHOro pasmepa UCTOYHMKA CleflyeT UCMO0/b30BaThb TOJIbKO 3HaYyeHne 20 MM.

4.3 Mpepensl onacHoro o6nyvyeHns

431 Mpepen onacHoOro akTUHUYHOTO Y® 061y4eHUs ANA KOXU 1 rnas3

Mpegensl 06nyyeHns Y nsnyvyeHnem, najarolwM Ha HesalULEeHHYI0 KOXY WU rnasa, onpefenstwoT
B npepgenax no6oro 8 yacosoro nepuoga. HenpepbiBHoe 06/1yueHne 6osee 8 4 B CYyTKM He paccMmaTpusaloT.
Mpepen obnyyeHna ana apekTUBHON aHepreTuyeckonn akcnosmumnmn coctasnset 30 Ox-m 2.

Ona  3awuTbl a3 M KOXW OT MOoBpexAeHus obnydeHnem Y& usyyeHunem, Cco3faBaemoro
LUIMPOKOMOJIOCHLIM UCTOYHUKOM, 3D heKTUBHaA CymMapHasa chnekTpasibHas 3HepretTuyeckas OCBeL|eHHOCTb
£s. [1X-M 2, ICTOYHMKA CBETa He [0/KHAa NpeBbillaTb YPOBHEN, onpejeneHHbix no gopmyne

(4.1)

rae: /- Bpems 06ny4vyeHus, c;

Ed., t) - cnekTpanbHas sHepretTnyeckas OCBELEHHOCTb B BT-M 2-HM

Stwf/',) - aKTMHWYHasA B3BeleHHas PyHKUMs YP onacHoCTH;

AN - WwnpuHa Nonocsl, HM.

AKTUHUYHAsA B3BelleHHasa yHKUMA Suv(*-) nokasaHa rpaduyeckun Ha pucyHke 4.1. Tak kak hyHKUMA
MeHAeTCAa B npejenax HEeCKO/NIbKUX MOPAAKOB, ee xapakTepuctuka SuV(/.) nokasaHa norapuMuyecku.
Kpome Toro, cnektpanbHble 3HauyeHns Sjv(>) npuseeHsbl B Tabnuue 4.1.
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PucyHok 4.1 - CnekTpanbHan B3BelleHHas PyHKUMUA Suv(>.) 415 aKTUHUYMOW Y® onacHOCTU 418 KOXU 1 rnas

JonycTumoe BpeMms Ans 06yveHns YO nsnyyeHvem, najaolium Ha HesalueHHbIE r1asa Uanm Koxy,
onpeaensaoT no opmyne

30

[c] (4.2)
E,

rae foaat - gonyctumoe Bpemsa 06ayyeHus, c;
En- adektnBHas Y aHepreTnyeckas ocBeleHHOCTb, BT-m 2.

Ta6nwuya 41- CnekrpasibHas B3BelWeEHHAsA PYHKLUMA N9 OLEHKM Y onacHOCTU ANA KOXW U rnas

AnvHa BONHbI' PyHKUNA YO AnnHa BONHbI' PyHKUNA YO
A, HM onacHocTu Suv(X) K, HM onacHocTtu Suv(X)
200 0.030 313 0,006
205 0.051 315 0.003
210 0.075 316 0.0024
215 0.095 317 0.0020
220 0.120 318 0.0016
225 0.150 319 0.0012
230 0.190 320 0.0010
235 0.240 322 0.00067
240 0,300 323 0.00054
245 0.360 325 0.00050
250 0.430 328 0.00044
254 0.500 330 0.00041
255 0.520 333 0.00037
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OkKoHuYaHne Tabnuubl 4.1

AnvHa BOJHbI' PyHKUMA YO AnvHa BoNHbIL PyHKUNA YO
X, HM onacHocTu Suv(X) X, HM onacHocTu Suv(X)
260 0.650 335 0.00034
265 0.810 340 0.00028
270 1.000 345 0.00024
275 0.960 350 0.00020
280 0.880 355 0.00016
285 0,770 360 0.00013
290 0.640 365 0.00011
295 0.540 370 0.000093
297 0.460 375 0.000077
300 0.300 380 0.000064
303 0.120 385 0.000053
305 0.060 390 0.000044
308 0.026 395 0.000036
310 0,015 400 0.000030

BblibpaHbl npejcTtaBUTENIbHbIE [A/IMHLI BOMW. [ipyrne 3HA4YeHWss [O0/DKHbI 6biTb MOJIyvyeHbl nyTem
norapudMmyeckoii MHTEPNOAALMN NPOMEXYTOUHbIX A/IUH BOJH.
' JInHUW n3nyvyeHna pTyTHOro paspsga.

4.3.2 Mpepnen o6nyyeHna ansa rnas ot 6/1MXKHEro onacHoro Yo
[Ans cnekTpanbHoi o6nactn ot 315 fo 400 HM (Y® A) nonHoe o6naydeHne ANsA rnas f0/MKHO ObiTb He
6o0nee 10000 Ax-m2npn BpeMeHn ob6sydyeHnss meHee 1000 c. Mpu o6nydyeHun 6onee 1000 ¢ (okono 16 mMuH)

aHepreTnyeckas OCBeWeHHOCTb Y® A ANA He3al MW eHHOoro rnasa He 6onee 10 BT-mM2
OT0 MOXeT 6bITb BbIpaXeHO hopMynamu:
MO
£ UVA/ MArAX < 10000. Ax-m 2 npu (< 1000 c); (4.3a)
HS T
fuva £10. BT-M 2 npwu (t £ 1000 c). (4.3b)

roe /- Bpemsa o6nyyeHus, c;
£*(>., 0 - cnekTpasibHas aHepreTnyeckas oCBelWeHHOCTb. BT-M r-Hm
[Ja - WwupurHa nonocsl, HM.

[onycTumoe Bpewmsi, c, 06nydyeHnss YO nsnyyeHnem, nagarolimm Ha Hesauw U eHHbI rnas meHee 1000
c, onpegensatT no popmyne

10000
(4-4)
'FIIVA
MpumevaHune - Ona obnyyenus rnasa Y® A nsnydenmem ICNIRP B 1989 r. n3ameHwn aToT npegen

061yyeHns1, yBENNUYMB NPOAO/DKUTENBHOCTL 06/1ydeHnsa go 10000 Ox-m ' ¢ 1000 go 10000 c (2.6 4) n go 1 BT/M* gns
10000 ¢ St S 30000 c (8 u).

4.3.3 Mpepen o6nyvyeHUa ceTyaTkm ONacHbIM CUHUM CBETOM

[ONs 3awWuTbl ceTyaTku oT CBETOXMMUYECKOTO NOBPEXAEHUS NOCTOAHHLIM 06/1yYeHUEeM CUHUM CBETOM
CyMmapHas cnekTpanbHas aHepreTuyeckas ApKoCTb MCTOYHMKA CBETA, OLEHeHHasa no PyHKLMM OnacHoOCTK
OT cuHero ceeTa 8 (a), T.e. B3BELWEHHAA aHepreTMyeckas ipKoCTb CMHero ceeta LBpaonxHa 6biTb He 6onee
ypoBHeli, onpegeneHHbIX No hopmynam:

TOO
LB ="EJELA\,t)B(\)AtA>.< 1°\ [x-m 2cp\ ana fs 104c; 4.5a)
T00 |
Tor
La= 8(X)AX < 100, Bt-m 2-cp \ anfA r>104c, (4.5b)
*0

roe 1- Bpems 06sy4yeHus, c;

b(X, t) - cnekTpanbHas aHepreTunyeckas ApkocTb B BT-M 2-cp '-HM
B (/.)- B3BeweHHan (PYyHKUMA ONACHOCTN OT CUHEro ceeTa:

[a - WwunpunHa nonockl, HV;
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CnekTpanbHasa B3BelweHHas (YHKUMA cuHero cseta B(K) u Tennosas B3BelleHHas QyHKuuMsa ANns
ceTyaTkm Rf/.)) nokasaHbl rpadunyeckm Ha pucyHke 4.2. Kak n Ha pucyHke 4.1, dyHKUMs oxBaTbiBaeT
MHOXECTBO YMC/IOBbIX 3HA4YeHWli, NO3TOMY 3HAYEHWS OpAMHAaT nokasaHbl norapumuyeckn. Kpome Toro,
cnekTpanbHble 3HavyeHusn Bf/.) n Rf/.) npusepeHbl B Tabnuue 4.2.

AnnHa BONHbI, HM
PucyHok 4.2 - CnekTpasibHble B3BelleHHble (DYHKLMN onacHocTen ana cetyatkm Bfl.) n Rf/.)

Ta6nuuya 4.2- CnekTpasibHble B3BELIEHHble (QIYHKLMU OLEHKM ONacHoCTW fAasi ceTyaTku oT
ONTUYECKNX UCTOUYHMKOB C LUIMPOKOMOJIOCHbIM CMEKTPOM U3/ydYeHUs

[nvHa BOMHbI HM ®YHKLMSA ONACHOCTU OT CUHEro dyHKUMSA onacHocTH oxora R

cseTa Bfl.) 0.)

300 0,01 -

305 0,01

310 0,01

315 0,01

320 0,01

325 0,01 -

330 0,01

335 0.01

340 0.01

345 0,01

350 0,01

355 0,01

360 0.01

365 0,01

370 0,01

375 0,01

380 0,01 0.1

385 0.013 0.13

390 0.025 0.25

395 0.05 0,5

400 0.10 1.0

10
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OkKoH4YaHvne Tabnuuybl 4.2

[nvHa BOMHbI HM @ YHKUMA ONACHOCTW OT CUHEero ®yHKUMsA oxora R ().)
ceeta 8(>.)
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 1.0 10.0
440 1.0 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 55
480 0.45 4.5
485 0.40 4.0
490 0.22 2.2
495 - 0.16 1.6
500 600 I ks 1,0
600-700 0.001 1.0
700-1050 ja[700-:3500)
1050-1150 0.2
1150-1200 0 2-
1200-1400 0.02
[Nnsi B3BELWEHHON 3HEpreTMYeckol SPKOCTU WUCTOYHUKA Le Gonee 100 Btm 2-cp \

MakcumasnbHoe gonyctumoe Bpemsa obnyyeHus fra, c, ana / He 6onee 104c onpegensatoT no popmyne
4.6)

rae Lb- onacHOCTb OT B3BELLIEHHOW 3HEpPreTMYecKoil APKOCTU CUHEro ceeTa.

MpnmeyvyaHnsda

1 U ponxHa 6bITb ycpegHeHa no npasu/ibHOMY KO/bLEBOMY KOHYCHOMY Monto o63opa a,*,* B COOTBETCTBUM C
4.2.2.

2 B c/yyaB MHOXeCTBa He COMpuKacaloLMXCs CBETOBbIX 3/1IEMEHTOB UCTOYHUKA 3TOT KPUTEPUIA NPUMEHSIT K
OiHOMY U3 HUX. U TaKXe MPUMEHSAIOT KO BCEMY UCTOYHUKY, KOrAa WUCMOJb3YIOT YCPELHEHHYIO SHEPreTUYECKY SIPXOCTb
BCEro UCTOYHMKA.

4.3.4 Mpepen 06nyyvyeHna ceTyaTkm oNacHbIM CUMHUM CBETOM - HEBO/NbLWOW NCTOYHMK

Ana ucToyHnkoB cBeTa € yrnom MeHee 0.011 paguaH npegensl no 4.3.3 NpuMBOAAT K YNPOLLEHUIO
ypaBHEHMSI, OCHOBAHHOTO CKOpee Ha CnekTpasibHOl 3HepreTMYeckoil OCBELEeHHOCTW, YeM Ha CnekTpasbHOW
apdhekTuBHOI apkocTu. MpumeHas dopmyny (5.4) MOXHO nokasaTb, 4YTO 3aBUCUMMOCTb Mexay L un E ansa
yrna 0.011 paguaH - 3T0 KoadhcpuumeHT okoso 104. Takum o6pa3om, cnekTpasbHas 3HepreTuyeckas
oCBelleHHOCTb rnasa Er. B3BelweHHas no (yHKLMM onacHoro cuHero cseta B(k) (cm. Tabnuuy 4.2), He
[0/KHA NpeBbilaTh YPOBHEN, onpefiefieHHbIX Mo hopmyiam:

00

£ ,'= 11 EJ\Wt)B(k)AtA}. <100. [Ox-m 2 gnatwn 100c; (4.7a)
M6 j
T1K»

EH="£,B(n)4 X<1, Btm2 ana/>100c, (4.7b)
30

roe /-spemsa obnyyeHus, c;
E*(k, t)- cnekTpanbHas aHepreTnyeckas OCBELWEHHOCTb. BT-M 2HM
Bf/.)~ B3BeweHHas PyHKLMA ONacCHOCTN CUHEro ceeTa:
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01 - WwrpuHa Nonockl, HM.

[ns ucTo4HuKa, y KOTOPOro B3BelUeHHas 3HepreTuyeckas OCBELLEHHOCTb OT cuHero ceeta EB 6onee
0.01 BT-M 2, MakCuMasibHyl0 AONYCTUMYIO MPOAO/IKUTENbHOCTL 06/1yyYeHus, ¢, AnA t He 6onee 100 c
onpeaensAlT no dopmyrne:

rae £8- B3BelleHHas aHepreTnyeckas OCBELLEeHHOCTb ONacHOro CMHero ceeTa.

MpnmeyvaHwunsn

1 Bpemsi 06sy4eHunsi, Npy KOTOPOM EB CTaHOBUTCA He3aBWCMMbIM OT BpeMeHu, siBnsetcs ckopee 100 c, uyem
10000 c. gaHHoe ans L B ypasHeHun (4.6). MpuunHa 3TOro 3ak/ioyaeTcs B TOM. Y4TO Bpemsi 061yveHna 6onee 100 ¢
npegnonaraet, YTo AgnameTp 06/yYEeHHOW NAoWAan ceTyaTkM YBENMYMBAETCA Kak KBafpaTHblA KOpPeHb W3 BpeMeHW.
CnepoBatesnibHO, 3hheKTUBHAA 3HepreTndeckas OCBELLEHHOCTb CeTyaTKM YMeHbLUaeTCs, a 06/lydeHne ceTyaTku
CTaHOBUTCA HE3ABVUCUMbIM OT BPEMEHW Npu 06/1y4eHUN aanTensHOCTHI0 0T 100 go 10000 ¢ 13-3a ABWMKEHWIA rnasa. Jta
3aBMCUMOCTb rpadiuyecku npeacraBneHa Ha pucyHke 5.4 nuHunei Ea

2 ina ohTanbMosIorMyeckvix NpubopoB UM HENOABWKHOTO F1asa Npu XMpypruyeckoli onepauum, korga ABmkeHue
rnasa MMHUManbHO, Bpems 06nyyeHns goxoamT Ao 10000 c. Mog 3TMM MOHUMAOT, YTO B TakMX Cry4vasix B3BelLeHHas
3HepreTUyeckas OCBELYEeHHOCTb OT CMHero ceeTa [oskHa 6biTb He 6onee 10 * BT-m 3. T.e. B 100 pa3 MeHee
npueBeaeHHoN B hopmyne (4.7b).

435 Mpenen onacHoro Tenn10BOro 061yYeHUA ANA ceTyaTku

[Ana 3awuTbl ceTyaTKM OT TEen/0BOr0 MNOBPEXAEHUS CYMMAapHYl ChNekTpasibHYl 3HepreTuyeckyto
SIPKOCTb UCTOUYHUKA U- BT-M 2-cp '-HM \ onpeaenstoT no B3BELWEHHON hyHKLMM onacHOCTK oT oxora AT),
(cm. pucyHok 4.2 n Tabnuuy 4.2) T.e. B3BeLIEeHHAsA aHepreTmyeckasa APKOCTb ONACHOCTU OXora He A0/KHa
npeBblllaTh ypOBHel, onpeAeneHHbIX o opmyne:

- 50000
*/?(A.)-AX < -——— .BT-m r-cp 1npm 10 mkcs rs 10c. (4.9)

rae Ly- cnekTpanbHas aHepreTmyeckas spKocTb:

R(k) - B3BelweHHasa hyHKLMS ONacHOCTN 0XOra;

[N - wypuHa nonockl, HM;

a - YrnoBOW pasmep UCTOYHUKA, paguaHsbl;

t- Bpems HabnwgeHna (MM NPOAO/IKUTENIbLHOCTL UMMY/bCa B CAyvyae UMMY/bCHbIX amn), C.

MpnmeyvaHnsn

1 L, fonmkHa 6bITb YCPEeAHEHHOW NO NpaBU/IbHOMY KOJ/bLEBOMY KOHYCHOMY Mo/ 063opa ¢ yriom ot 0.0017

pagmaH go 0.1 paguaH.

2 B cfiy4yae MHOXeCTBa HeCcomnpukacatoLMXCs CBETOBbIX 3/1IEMEHTOB WUCTOYHMKA 3TOT KPUTEpUiA NpUMEHUM K
OIHOMY M3 HUX, @ TaKkke KO BCEMY WCTOYHWKY NPU UCMONb30BAHWN YCPEeAHEHHON 3HepreTuyeckoi SPKOCTU BCEro
NCTOYHVKA.

4.3.6 lMpepen onacHoro Ten0BOro 06/yyeHUs A4Na ceTyaTkn - cnabblii BU3yanbHblii
cTUMyn
Ana WK TennoBoit namnbl Mam n060ro ucToyHnka ¢ 6amkHuM UK nsnyyeHnem, y KOoToporo cnabblii
BU3yasibHbIl CTUMYN HeAOCTaTO4YeH A1 BO3HUKHOBEHWS HENPUATHOrO ouwyueHnsa 6amkHUmM UK (o1 780 HM
A0 1400 HM) m3nydyeHuem, aHepreTnyeckas spkocTtb [Aa. BT-m 2-cp npn paccmatpusaHun 6onee 10 c
[0/MKHa 6bITb OrpaHMyeHa fo:
DKKL 6000
An (4.10)
78N a
rae Lj - cnektpanbHas aHepretmyeckas SpkocTb. BT-m 2cp 1-Hm
WN(K) - B3BeweHHasa PYHKLNA ONAaCHOCTN 0Xora;
[n - wuprvHa noaockl, HV,
a - yrnoBoii pasmep, paguaHsbl.
CnabbiM BM3yasibHbIM CTUMY/IOM 3[€Cb CUMTAIOT TakoW CTUMYN, NMPU KOTOPOM MakcuManbHasa ApKOCTb,
ycpefAHeHHas Ha KonbLeBOM none o63opa c yrnom 0,011 paguaH, meHee 10 K4-M2.
MpumevyaHwnsa
1 L gomkHa 6bITb ycpeAHeHa Nno npaBu/IbHOMY KOJIbLLEEBOMY KOHYCHOMY MoJito 0630pa ¢ yT/ioM oT 0.011 paguwaH
no 0,1 paguaH.
2 Mpepgensl B hopmynax (4.11a) u (4.11b) yctaHOBAEHbl 4151 AuameTpa 3padka 7 MM. Tak Kak npegnonaratoT, YTo
APKOCTb UCTOYHUKA cnabas. B Tex cnyvasx, Korga OKpyXatolmii CBET MHTEHCMBHbIA, MOXHO MCNOMb30BaTb AnaMeTp
3pauka 3 MM. npegnonaras, 4to npegen obsyyeHUss MOXET ObiTb NpuBefeH K 60siee BbICOKMM 3HaYeHUAM uepes

12
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KBaZpaT OTHOLUEeHMS AnamMeTpoB 3padka (koadduumeHT 5,5). T.e. npeaen 06ny4eHns MoXeT 6bITb yBennyeH 4o 33000/a
BT-M 2cp ' (cm. 4.2.1).

4.3.7 Mpepensl 06n1y4YeHNs onacHbIM A1 rna3 MHPPaKpacHbIM N3nyyeHnem

Bo un3bexaHne TennoBOro NOBPEeXAEHWS POroBuubl M BO3MOXHbIX 3aMef/leHHbIX BO34eliCTBUIA Ha
XpycTanuku rnas (katapakroreHesuc) obnyyeHue rnasa WK unsnyyeHunem ET. BT-mr, B gnanasoHe [/nH
BOSIH OT 780 f0 3000 HM He 6onee 1000 ¢ He AOMKHO NpeBbIWATb:

30041
£EK=£ £.[0A< 18000/ 75, (4.11a)
7S0
Mpu BpemeHn 6onee 1000 c npeaes CTAHOBUTCH pPaBHbIM:
3000
£, =££,0A<10(). (4.11b)

70
rae £a- cnekTpanbHasa aHepreTnyeckas OCBELEHHOCTb. BT-M 2-HM
JA. - WupurHa Nosiockl, HM.
MpunmedvyaHnsa
1 B X0N04HOI OKpyxatoLeli cpefe npegen ona AanTenbHoro o06/1yq4eHns MoxeT 6biTb yBennyeH o 400 BT-m1
npu 0 aC 1 300 BT-m 2 npu 10 BC B Tex cnyyasx, Korga VK MCTOUYHMKM UCNOMb3YIOT AN JIYYUCTOrO Harpesa.
2 NK-C yxe yuTeHO B 3TuX npejenax f/1a BCeX laMn HakaMBaHus.

4.3.8 Mpepen onacHOCTU TEMN/IOBOTO 061yYeHNA ANSA KOXWN

Bugumoe n MK o6nydeHne (ot 380 o 3000 HM) KOXU AO/HKHO ObiTb OFPAHUYEHO 3HAYEHUEM:
1IMHI

£EH/ =~ N £ (A)A/AA <20000/°un , x-m 2npu /510 c. (4.12)
3 1

raoe /- Bpems 061yyeHus, c;

En(A, t)- cnekTpanbHas aHepreTnyeckas OCBEL,eHHOCTb. BT-M 2-HM

JA - wnprHa nonocel, HM.

MpumeuaHune - 3T0T npeaen o6/yYEeHUS YCTAHOBMEH [N MOBPEXAEHUS KOXWU M3-3a MOBbILLEHUS
TemnepaTtypbl TKaHW W NPUMEHUM TOJIbKO K HeGosbLIoi nnowaan obnyyenus. MNpedensl 06nyyerns 6onee 10 ¢ He
paccmatpuBatoT. Mpy TemnepaTypax Huxe TemnepaTyp, NOBPEexXAaloLmMX KOXy, BO3HMKAIOT HEKOTopble 60/1e3HEHHble
oulyLLieHns, 1 ANn8 komdopTa OTAesbHbIX tofeil 06/ydeHne 06bIYHO AO/KHO ObiTb OrpaHuuyeHo. bonbluve nnowaan
06/1y4eHns 1 TensoBOro BO3AENCTBUA He OLEHVBAIOT, Tak Kak [/ pasHblX J/I0Aei U3MeHeHVe Tenna Bbi3BaHHOTO
BO3/eiCTBMEM OKpYXatoLLiei cpeabl, (M3NYECKO aKTMBHOCTBIO U APYTMMU Pas/inyHbIMK (hakTopamu, KOTopble He MOryT
6bITb M3/10XEHbI B CTaHAapTe Ha TpeboBaHWs 6e30MacHOCTV U3Me/NNS, HO AOSKHbI ObiTb OLEHEHbl Mo KpUuTepusm
TEensI0BOro BO3AeiCTBISA OKpYXaloLLeli cpegpl.

5 V3amepeHua namn v namMmnoBbIX CUCTEM

M3MepeHne ONTUYECKOTro U3Ny4YeHUs [N pacyeTa 3Ha4vyeHWd CBeTO-6MOMI0rMYEecKoro U3nyvyeHus
ABNAETCSA BaXHbIM N8 meTposioros. CnekTp CBETOGMO/IOrMYECKOro AeiicTBusA, Takoi kak Suv(A), umeet
6bICTPO MeHsWMecs 3HaYeHUss npu HebONbLWOM U3MEHeHUW [AAWHbI BOMAHbLI. Kpome TOro, nepepgava
N3/ly4eHUss OT N1aMMn CO CTEKNAHHbIMU Kon6amu 6bICTPO NOBbILAET CBETOBOM NOTOK C yBE/IMYEHUEM [AJINHbI
BOJIHbI B TO o6nactu, rae SWA) 6bICTPO yMeHblaeTcs. M03TOMY MOAFOTOBKA TOYHOCTM B3BELUEHHbIX
pe3ynbTaTtoB A0/KHA 6bITh TUWIATENLHO PacCMOTPEHa.

B To BpemA Kak M3MepeHuss 06/ly4EeHHOCTN - 3TO PYTMHHasA paboTa, TO U3MEPEHUA 3HepreTuyeckoi
APKOCTW - He pyTMHHas paboTa, U 4YacTo TPYAHO WX NPOBECTU, OCOGEHHO, A CBeTOo6MON0rnyeckux
onacHocTeil, Tak Kak OHM CBsi3aHbl C MnofieM 0630pa, KOTOpOe M3MEHSieTCA B 3aBUCUMOCTM OT OLEHKM
OnacHocCTu.

Mo 3Tum npuumHam Heo6XOAMMO MPOBOAUTHL [JalfbHelilee 06CYyXAeHWe YCA0BUA U MeTOAUK,
Heo6X0AUMbIX A5 NPOBEEHUA U3MEPEHUN U3NTyYyeHWNid, KoTopble ByAyT UCNOMb30BaHbl A1 OnpefesieHuns
rpynnbl pUcKa pasiMyHbIX 1amn U 1amMnoBbIX CUCTEM.

CnepyeT OTMeTUTb, YTO yKasaHHble B HacTOsLWEM CTaHfapTe MeTOAMKA U3MEepPeHWUil paccumTaHbl Ha
oLeHKy 6uodusnyeckoro sBfieHUsa. Kak npaswsio, 3TV MeTOAWKM MOFYT BK/WO4YaTb YycpefHeHue Mo
OTBEPCTUAM WAM NonsAm ob63opa, KOTopble ByAyT cunTaTh He NOAXOAALMMU ANA 06WNUX paguomMmeTpuyeckux
n3mepeHuii. OJHaKo, ecnu 3HavyeHUss MU3MepeHuid He ycpefHATb, TO WX cnejyeT cpaBHMBaTb C
COOTBETCTBYWOLW MMM NpefenaMmy 061y4eHns, B 3TOM cayyae ONacHOCTU AOMKHbI 6bITb MepeoLeHEeHbI.

[Ona nyudwero obecneyeHUss CpaBHEHUA pasNNYHbIX Npefenos 06/yyYeHUs, nNpuBefeHHbIXx B 4.3,
BKNlOYas BAUAHME nons o630pa, B KOHUE 3TOro pasfena ykasaH CyMmapHbili TabnuuHbll 1 rpacduyeckunii
0630p faHHbIX. Takum 06pasom, Ha pucyHke 5.4 n B Tabnuue 5.4 npuBefeHbl MakCuManbHble 3HaYeHusa ansa
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KaX oW 3HepreTMyeckol OCBELLEHHOCTW, OCHOBAHHOM Ha KO/AM4YecTBax ONacHOro obnyyeHns B hyHKUun
BpemMeHn 06/1y4yeHusa, B TO BpeMsa Kak Ha pucyHke 5.5 un B Tabnuue 5.5 npusegeHbl makcumanbHas
JHepreTMyeckas APKOCTb, OCHOBAHHAA Ha KO/M4yecTBax OnacHbix 061yYeHnax (ceTyaTku), Takke B yHKLUN
BPpeMeHN 06nyyeHns.

MpumeuaHwne - BepxHuit npeaen AAvHbI BOMHbI A5 OLEHKM NGO onacHoCTK, cocTasnsowmii 3000
HM. npvBefeH B pasgene 1. V3vepeHus CRNeKTPasibHOW 3HEPreTUYecKoi OCBELLEHHOCTM C  WCMOJIb30BaHNEM
MOHOXpomatopa TpyaHo nposecTu B WK obnactu, ocobeHHo Mexay 2500 mn 3000 HM 13-3a OTCYTCTBUS BOCNPUATUS
CUrHana n TPYAHOCTU NOJSyYEHUS KanIMOPOBAHHbLIX WCTOYHWKOB, OAHAKO, B3BELUEHHYIO (DYHKLUMIO He onpefenstoT npu
OnnHax BonH 6onee 1400 HM. Takum 06pas3om, M3MEPEHMS LUMPWHLI NOMOCLlI ANs ANMH BOAH OT 1400 go 3000 Hm
MPUroAHbl A1 OLeHKV ycnoBuid VIK onacHOCTV 4151 T1a3 1 KOXMW B 3TOW 06/1acTu.

5.1 YcnoBus nsmepeHui

YcnoBua un3MepeHuit [OMKHbl OblThb yKas3aHbl Kak 4YacTb OLUEHKM Mo npegenam o6nydyeHus w
onpefeneHunto KnaccuukaLum pucka.

511 Omxur namn

Ona noppepxaHua cTabuabHOroO CBETOBOrO MNOTOKa B Mpouecce W3MepeHuin u obecneuveHus
BOCMPOM3BOAUMbBIX pe3ynbTaToB /faMnbl CleAyeT OTXWratb B TeyeHWe COOTBETCTBYHLLIEro nepuoja
BpeMeHN. B TeyeHne HayanbHOro BpemMeHn paboTbl BbIXOAHbIE XapakTepucTuku namnbl 6yayT N3MeHATbCS,
T.e. ee KOMNOHEeHTbl NPUXOAAT B paBHoBecue. Ecnm namepeHua NpoBoAUTb HA HE OTOXXKEHHbIX naMnax, To
MOXeT 6biTb 60fbluas pasHMLua BO BpeMs O4HOTO0 M3MepeHus n Mexay msMmepeHusimMu. CBeTOBOI NOTOK
namnbl yMeHbllaeTcsa B npouecce cpoka cryx6bl, NO3TOMY BpPeMs OTXWUra LO/DKHO OblTb KOPOTKMM ANA
YyMepEeHHbIX OL,eHOK OnacHoCTell.

Nlamnbl cnefyeT oTXUraTb B COOTBETCTBUM C COOTBETCTBYIOLWMM CTaHAAPTOM Ha namnbl.

MpumeuvaHwne - Bpema omkura ana  paspsgHbIXx - namn,  HanpuMep,  JIIOMUHECLIEHTHbIX  ©
BbICOKOMHTEHCUBHbIX pas3pagHbix (BUP), coctaBnsetr o6blMHO 100 4, Ans BONbpamoBbIX namn - OKOMO O4HOro
MPOLIEHTa WX pacyeTHOTO CPpoKa CyXObl, OAHAKO, 3TW KPUTEpUM OTKMra MOMyT OTAMYaTbCA AN ChneunasbHbIX
NPUMEHEHWI, Hanpumep, Namnbl 415 CONSAPUEB.

5.1.2 YcnoBusa okpyxatuwein cpeabl NS UCNbITAHWNR

[ONs TOYHbIX M3MEpEeHWii UCTOYHUKOB CBeTa HeobXOoAWMbl KOHTPOSIMPYEMble YC/IOBUS OKpyxaruiei
cpefbl. PaboTa MCTOYHMKOB CBeTa U U3MEPUTENbHOTO 060pYyA0BaHUA 3aBUCUT OT (DAKTOPOB OKpyXatLei
cpegbl. Kpome Toro, o6pasoBaHne 030Ha B U3MEPUTEIbHOW 30HE MOXET yXYAWMWTb TOYHOCTb M MPUBECTU K
HapyweHuto 6e3onacHocTW. KOHKpeTHble YC/N0BUS UCMbITAHWI nNpuBefeHbl B COOTBETCTBYHLLEM
HauuwoHaNbHOM cTaHfAapTe Ha namny wWauW, npu OTCYTCTBMWM Takux CTaHAapToB, B COOTBETCTBUM C
pekomMeHzauusasMun N3roToBUTENSA.

TemnepaTypa okpyxatwuieli cpeabl 6yaeT 3HauMTeNbHO BAMATb Ha CBETOBOW MOTOK HEKOTOPbIX
WCTOYHMKOB CBeTa, Hanpumep, JOMWHECLEHTHbIX namn. TemnepaTypy OKpyxatwLleli cpefbl, Npyu KOTOPOWA
npoBOAAT U3MepeHus, crnegyeT noagepxvBaTb B COOTBETCTBUM CO CTAHAAPTOM Ha famny.

MapameTpbl HEKOTOPbIX UCTOYHMKOB CBETA TakKXe CU/IbHO 3aBUCAT OT CKBO3HAKOB. [BMXeHuWe BO3fyxa no
NOBEPXHOCTU UCMbITYEMbIX /laMmn, KPOME MOTOKOB, BbI3BAHHbIX €CTECTBEHHOW KOHBEKUMEW camoli namnbl, fOHKHO
6bITb YMEHbLUEHO HACKO/IbKO BO3MOXHO AN1A coXpaHeHus 6e3onacHocTu (obpa3oBaHue 030Ha). Ecnv B ncnbityemoli
cucTeme npeAycMoTpeHa LMpPKyIsiumua Bo3ayxa, TO M3MepeHns cnefyeT NPOBOAUTL C LMPKYNsLye Bo3ayxa.

5.1.3 [TocTopoHHee nsnyyeHue

[onxHbl  ObITb NpOBefeHbl TwWaTeflbHble TMPOBEPKU AN  WUCKIIYEHUS BAWSAHUSA MNOCTOPOHHUX
WUCTOYHUKOB W3/Ty4YEHUS N OTPaXeHuii Ha pesynbTaTbl M3MepeHuii. YacTo ANsS yMeHbLEeHWs NOCTOPOHHErO
M3Ny4YeHNA UCMNOJb3YHT 3KpaHbl. YepHble NOBEPXHOCTU MOryT oTpaxaTtb Y® n UK nanyueHusa. Kpome Toro,
N3NYYEHNA OT ropAYMX 3KPAHOB [O/KHbI ObiTb yuyTeHbl nNpu WK n3mepeHusax wus-za 60/1bWIOT0 BXOLHOrO
YyIrNoBOro pasmepa 3KpaHoB.

5.1.4 Pa6oTa namnsbl

McnbiTyemana namna gosxHa paboTaTtb B COOTBETCTBMM CO CTaHAapToM Ha namny. Mpu oTCyTCTBUM
Takoro ctTaHgapTta cnegyeT pyKkoBOACTBOBATbCA pekOMeHAauussMun M3rotToBuTens.

5.1.5 Pa6oTa namnoBoii cucTteMmbl

Ons paboTbl ucnbITyemoli namnbl cnegyet WCNONb30BaTb WCTOYHWK NUTAHUA B COOTBETCTBUM CO
cTaHgapTtoM Ha namny. [llpu OTCYTCTBMM CTaHfapTa Ha YCTpPOWCTBO YynpaBfeHUa namnoi cnepyet
PYKOBOACTBOBATbLCA peKoMeHAauusmMu n3rotoBuTens.

5.2 MeToguka nsmepeHui

521 N3mepeHns aHepreTnyYeckoli 0CBeL,eHHOCTHN

[aHHana meToAuMka NMpMMeHMMa ANS U3MEpeHW LIMPOKOMOJIOCHOW U CnekTpasibHOW 3HepreTuyeckoi
ocBelleHHOCTU. WpgeanbHbiM nNpuboOpoM AN U3MEPEHW 3HepreTUYeckoli OCBELLeHHOCTU ABNAeTcH
NPUEMHUK M3Ny4YeHusa gumameTpom D. C NjOCKOR KpPyrnoin NOBEPXHOCTbK, AOCTATOYHOW ANS AOCTUXEHMA
XenatenbHOro COOTHOLWEHNA cUurHan/wym Takon, YTobbl:
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npvHUMana usnyyeHue B npegenax NpaBUIbHOTO KOMbLEBOro KOHyca, oceBas JIMHWA KOTOPOro
nepneHAnKysipHa MJ0CKOCTW Nowagu npreMHuKa n3nydyeHums;

- MMena YrnoBylo NPOCTPAHCTBEHHYIO XapakTepucTUKY, BblpaXKEHHYI Kak KOCUHYC yriia oT HopManu
K NJ10CKOCTU MPUEMHUKA U3NYYEHUS;

- MMena cnekTpasibHYl XapakTepucTuky, MOCTOSAHHYI B npegenax 3afaHHOro guvanasoHa AJUH
BO/IH OT /./ Ao A*

CornacHo HacToAleMy cTaHAapTy MUHUMasbHbIA AnameTp BXOAHOrO OTBEpCTUA gnadparmel B liape
JO/MKeH 6biTb 7 MM. a MakcumarsbHblli - 50 mm. Mnockas kpyrnasa guadparma gumametpom 25 MM 06bI4HO
ncnonb3yeTcs TOMbKO AN WapoB He6OMbWOro Aunametrpa M MOxeT ObiTb pekomMeHfjoBaHa B KayecTBe
BXOJHOW fAnadparmbl A1 MOHOXpomartopa. [uadparma pguameTpom 25 MM pekomeHayeTca [Ansa
MUCTOYHWKOB C TMNPOCTPAHCTBEHHbIM PaBHOMEPHbIM ONTUYECKUM WU3NydYeHuMeM. [na WCTOYHWUKOB, He
co3/aLmnx NPOCTPaHCTBEHHOE pPaBHOMEPHOE WU3NyYeHUe, Takux Kak, 3epKasibHble laMmbl C Y3KUM JIy4oM,
nukoBas aHepreTuyeckass OCBELEHHOCTb (MHTEHCUMBHOCTb) MOXeT ObiTb 3HauYUTe/IbHO BbIle, YeM
nosydyeHHass Npu W3MEepeHMsAX C WCMo/Sb30BaHWEM MOSTHOCTbI0 OTKPbLITOro oTBepcTna 25 MM. B Takmx
cly4yasix 0TBepCcTMe NpuemMHuKa n3any4yeHns AO/KHO O6biTb OTPAHUYEHO 7 MM.

PucyHok 5.1 cxemaTuyeckn mnokasbiBaeT OCHOBHble KOHLENUWW W3MepeHWin 3SHepreTuyeckoi
OCBELLEHHOCTU WM CNEeKTPasibHOW 3HepreTMyeckoi OCBeLeHHOCTH, BKIoYas Npyu HeE06X0A4MMOCTU Hannyme
Avadparmbl ANns orpaHMyeHuss nons o63opa, yrosiom A. ABAAKWMMCSA MNOMOBUHHON yrna wusnyvyeHus,
pacnonaramlwmMca Ha HEKOTOPOM PacCTOSHMM OT MPUEMHMKA M3/yYeHusi, KoTopoe siBAseTcs 60bWKUM No
CpaBHEHUIO C AMaMeTpoOM NPUEMHMKa U3NTyYeHus.

Anacbparma ans
orpaHuyeHns
nons o63opa

PucyHok 5.1 - Cxema M3MepeHuii aHepreTMyeckoli 0CBeLLEHHOCTH

N3mepeHus cnepgyet npoBOAMTb B TakOM MOJIOXEHWM, NPW KOTOPOM /y4y faeT MakcumasbHble
nokasaHua. [pu6op p[onxeH 6biITb OTKanM6poBaH NO abCONTHOMY /IYYUCTOMY MNOTOKY Ha efuHuuy
nosyyaemoi naowagu.

MpunmeuvyaHnsa

1 C npakTM4yeckoil TOYKM 3peHUs U3MEHeHWe BXOAHOro OTBepcTus AuadparMbl TpebyeT AOMOHUTENbHOM
paboTbl, CBSA3aHHOI C NepBKasIMOPOBKOV pagvMoMeTpa WM cnekTpopaguMomeTpa. [Ns UCKIYEHUs nepekanmopoBkn
OfHAM U3 METOAOB MPU U3BECTHOW 3aBUCUMOCTU 3HEPreTUYecKoli OCBELLIEHHOCTY OT PacCcTOSIHWUA SBNSETCS yCTaHOBKa
Anadparmbl AuameTpom 25 MM Ha pacctosHuy 200 MM OT UCTOYHMKA WU3/TyUYEHWSA, YTO COOTBETCTBYET Yy U3/TyYeHUs C
Aunacpparmoit AnameTpom 7 MM. T.e. paccTosiHMe COCTaBuT 3,5 KpaTHOro CTaHAapTHOrO PacCTOSHUS OLIEHKM.

2 li3vMepeHHast 3HepreTMyeckas OCBELLIEHHOCTb He [O/MKHA ObiTb ycpeAHeHa Ha AvadparmMe MeHbLuei Mo
AnameTpy, YeM yKasaHo, Tak kak 3TO MOXET NPMBECTU K NepeoLieHke onacHOCTY. MUHMMasbHLIA pasMep ycpeaHeHHoN
Anadparmbl CBA3aH C  (IU3NOMOTUYECKMMM W NOBEfeHYecKuMK hakTopaMu, KOTopble MPUBOAAT K YCPeAHEHWIo
najaroLLero n3lyyeHust Ha HeKOTopyto MnoLaab NOBEPXHOCTU.

3 Mo psgy npuyuH, BkIOYas OM3NOMIOTUI0 Fasa, BCce YpoBHU Y® un3dnydenus no 4.3.1 n 4.3.2 npyMeHUMbl K
MCTOYHMKAM C Yr/I0BbIM pasmMepom u3fnyyeHus meHee 80 rpapgycoB (1.4 paguaH) T. €. K UCTOYHMKAM C Yr/10BbIM
pasvepoM wu3nyyeHus B npegenax 40 rpagycoB K nepneHavKynspy o61ydyaemoli NoBepXHOCTW. Takum 06pasom,
N3/ly4eHne UCTOYHMKOB HEOOXOAMMO M3MEPSTb TOMbLKO B NOMHOM yry 80 rpafycos, 3a WCK/IHOYEHNEM UCTOYHUKOB C
661bLUNM YIIOM U3MYYEeHUS.
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N3mepeHns sHepreTMyeckoil OCBELLEHHOCTU MPUMEHUMbl K CeAyLW MM OnacHbIM BO3AeACTBUAM, B

cooTBeTCTBuYU € 4.3:
npegen obnyyeHus rnasa E~* coctaBnset 315 - 400 Hwm;
npegen onacHoro K obnyyenns E;
npegen onacHoro Tens0Boro o06ayyvyeHns Koxm EH.

MN3MepeHuss cnekTpasbHOW 3HepreTMYeckoll OCBEL,eHHOCTU MNPUMEHWMbl K CAeAylLW UM OnacHbIM
BO3/eliCTBMAM B COOTBETCTBUM C 4.3:

e npepen o6ay4yeHns Koxu u rnasa Ee coctaBnset 200 - 400 HwMm;

* npefen onacHoro o6/y4eHna ceTyaTkm CUHUM CBETOM - He60/blIO NCTOYHMUK EB.

5.2.2 N3mepeHns aHepreTuyeckoi spkocTu

5221 CTaHpapTHbI MeTopq,

[aHHaa meToAMKa MpMMeHMMa ANS W3MepeHwWli LUMPOKOMOJIOCHOW U cnekTpasibHON 3HepreTuyeckoi
APKOCTW. VM3MepeHus aHepreTUMYeckoil SAPKOCTM NPOBOAAT C ONTUYECKON cucTemMol (CM. pUCYHOK 5.2) Tak.
yTo:

n3obpaxeHne Ny4ncToro UCTOUHMKa NagaeT Ha NPUEMHUK U3NYyYeHUs;

cucTeMa MMeeT KpYr/iblii orpaHnumTesnib Nons Ans noayvyeHus 3afaHHoro yrioBoro pacluvpeHus
ycpefHeHHOro noss o6sopa a>t*;

cucTteMa MMeeT KPYrnblii BXOAHONM 3payok (guadparma), KOTOPbIA AecTBYeT Kak ycpefHeHHoe
oTBepCTUe AN U3MEPEHHOI 3HepPreTMYecKoi OCBELYEeHHOCTU U BbIMOJIHAET Te xe TpebosaHus, uyto n B 5.2.1
(Ansa He6oNbWMNX YINOB 3aBUCMMOCTb MEXAY ANaMeTpOM NpueMHUKa M3nydyeHus u OKYyCHbIM paccTosHueM
n3obpaxeHHoro npubopa cnegytowasn: d = adoH).

PucyHok 5.2 - Mpumep n3obpaxeHuns npubopa Ana U3MepPeHnin aHepreTM4eckoin apKocTu

Kak 1 npu namepeHnsix aHepreTM4Yeckoil OCBELEHHOCTU, MUHUMANbHbIA anaMeTp anadparmel D (cMm.
pucyHok 5.2), cOOTBETCTBYeT AuaMeTpy 3payka 7 MM A5t UMMY/bCHbIX WCTOYHUKOB CBETa U ABAsieTCs
6nonsnyeckn ycpefHeHHbIM 0TBEPCTUEM A1 UCTOYHMKOB C HEMPEPBLIBHOW BOMHOW. Ecnn 3payok MeHblue,
TO ABUXEHWUS rNa3 u ronoBbl NO3BONAT YCPeAHWTb BENUYMHY faHHOro AnameTtpa aguadparmsl. Kak n npu
N3MepeHusax 3HepreTMYeckoli OcCBeLWEeHHOCTW AuameTp auadparmbl MOXeT npeBbiWaTb 7 MM. €ec/u
npoekumsa nagawLeii sHepreTM4eckoin oCBeLeHHOCTN paBHOMepHa.

Mpubop gomKeH 6biTb OTKaNMGpoBaH MO abCoNOTHOW NajarLwein Ny4yncToil MOLWHOCTU Ha eanHuLy
o6nyyaemoll naowaaun u eguHNLY TeIecHOro yrna, ycpeAHeHHoro B nose o63opa npubopa.

MpumeuvaHwne - V3MepeHHas aHepreTnyeckas APKOCTb He JO/KHa ObiTb ycpefHeHa Ha nosne o63opa,
MeHee 3a[aHHOro, TaK Kak 3TO MOXeT MPMBECTV K MepeoleHke onacHocTU. Pa3mep ycpefHeHHoro nons o63opa
OTHOCUTCSI K NepeMeLLeHnsIM rN1a3a, KOTOpble pacnpefensitoT NyUnCTbIli NOTOK) M306pPaXKEHNS UCTOUHMKA Ha GOMbLUYO
niowagb cetyatkn. Pasmep ycpegHeHHoro nons o63opa He 3aBMCUT OT pa3mepa UCTOYHMKA a. [151 UICTOYHUKOB, Y
KOTOPbIX YIMOBOl pa3mep a MeHee 3ajaHHOro nons o63opa o,«h ycpefHeHHOe 3HauyeHue 3HepPreTUYecKoi ApPKoCTU
6yneT MeHblue haKTUYecKol (hM3NYECKOl 3IHEpPreTUHecKol APKOCTW UCTOYHUKA, OfHaKo, 3TO GMONOrMYecku
3(h(hEKTUBHOE 3HAUYEHWE - SIBMSIETCSA COOTBETCTBYIOLMM 3HAYEHWEM, KoTopoe 6yAeT COMOCTaB/EHO C MNpeaesiom
0671y4eHus.

MN3mepeHus cnekTpasbHOW 3HepreTUuyecko SAPKOCTU MPUMEHUMbl K CAeAylLWMUM  OnacHbIM
BO3/eCTBMUAM B COOTBETCTBUU C 4.3:
npegen o67y4yeHnsa ceTyaTkyu OonacHbIM CUHUM CBeTOM Li:
npegen TennoBOro 06nyyeHns cetyaTkm L;
npegen TeNJ0BOro 06/yyeHus cetyatku - cnabblii BU3yasnbHblii CTUMYA Lm
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5222 AnbTepHaTUBHbIN MeToq
N3MepeHna aHepreTMyeckoi SApPKOCTM MOryT ObiTb MNPUHATHI Kak W3MEpeHuss 3HepreTuyeckoi
OCBELLEHHOCTN, BbINOJ/IHEHHbIE C XOPOLWO oOfnpejesieHHbIM nosem o0630pa, r4e W3MepeHHoe 3HayeHue
3HepreTUYecKkoii OCBELLEHHOCTM [AeNAT Ha W3MepeHHoe nofe o0630pa ANS MOAYYEHUS 3HAYEeHUs
JHepreTU4eckoil APKOCTU. ANbTepHaATUBHO YCTaHOBKE A1 M3MepeHuii aHepreTuyeckoi apkocTu (CM. Bbille),
BbINOJ/IHEHNE W3MEepeHUii 3HepreTUHeckoin SAPKOCTM MOXeT OblTb MPOBEEHO Ha YCTaHOBKe W3MepeHui
9HepreTUYeckoil OCBELLEHHOCTU C KO/bLEBbIM OrpaHu4yMTesieM nonas nepej UCTOYHMKOM (CM. pUCYHOK 5.3).
Pasmep orpaHuveHus nona F u paccTosiHne OT Hero Ao Auadparmbl r onpefensawoT none ob6sopa mno
dopmyne
Y= Fir. (5.1)

PucyHok 5.3 - AnbTepHaTuBHasi CXeMa M3MepeHU 3HepreTYecKkoi ApkocTu

JTa ycTaHoBKa npeAnonaraeT, YTO OrpaHUYnTeNb NOMS MOXET BbiTb PACMNOMIOXEH AOCTATOYHO 6/IM3KO
K BUAMMOMY UCTOYHUKY ANSA co3faHusa Tpebyemoro nons o6sopa.

3aBUCUMOCTb MeXAy U3MepeHHOW 3HepreTuyeckoii OcBeleHHOCTbo E U 3HepreTUyeckoit SApKocTbio
NCTOYHMKA L ANA HaxoXxAeHWUss HopManu K nnowaan nctoyHuka (0 paBHO Hynto B onpegesneHun 3.31) ans
ManbiX Yr1oB onpegensoT no opmMyne:

E=LQ, (5.2)

roe £2 - yron nons o63opa, ctepagunaH, T.e. TeNeCHbI yron, o6pa3oBaHHbIii NNOCKOCTHLIM YI/I0M Y,
pagvaH, nokasaHHbli Ha pucyHke 5.3.

Kpome TOro, Ans He60MbLWIMNX YI0B 3aBUCUMOCTb MEXAY MAOCKMM YI/IOM Yy W TefecHbIM yriom 1
onpeaensitoT no opmyne:

(5.3)

Takum 06pa3oMm, UCMOMb3Ys pa3Mepbl HA PUCyHKe 5.3, aHepreTUyYeckyo OCBELEeHHOCTb OnpeaensioT,
NPUMEHSASE TEPMUHOOTNIO SHEPTeTUYECKO SAPKOCTM, No dhopmyrie:

(5-4)
4/-
Mpu n3MepeHusx aHepreTM4eckoli OCBELLEeHHOCTH A8 NONYYEHUS 3HAYEHUI 3HepPreTUYeCcKoi sspKocTH,
4TO6bl CpaBHMBATH C AAHHOW ONACHOCTbI, AMaMeTp orpaHuvyeHns nons F fonxeH 6biTb YCTAHOBMEH Tak,
yTobbl Yy = an”..

MpumeuyaHue - Tpesen 3HePreTMYECKOW OCBELLEHHOCTU OMacHbIM CUHUM CBETOM OT HEeGO/bLIOMo
UCTOYHMKA IKBUBA/IEHTEH Npefesy 3HepreTMUecKoi ApKocTy aNs 3aaHHOro U3MEepPeHUst YCpeaHeHHOro nos o63opa.
Mpefen aHepreTUYeckoil OCBELLEHHOCTV MOJyYaloT YMHOXEHEM Npeaena SHepreTuyeckol SipKoCTy Ha yCpesHeHHoe
3HaUYeHne N3MEepPEHHOro Noss 063opa no ypasHeHwto (5.4).

523 N3mepeHna pa3mepoB NCTOUYHUKA

YrnoBoli pa3mep MCTOYHMKA a onpepenstoT no 50 % Toyek U3NyvyeHUs UCTouHMKa. O6wme meToabl
ncnonb3oBaHusa dortorpauy MAM Kamep MOryT 6bliTb NMPUMEHEHbl TONbKO Nocne NOoATBEPXAEHUSA, 4TO
cnekTpasbHasa OAHOPOAHOCTb AOCTaro4yHa [/ WUCMNOJ/Ib30BAHUA BUAMMOIO U3/lyYeHUA B KayecTBe aHasora
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ana WK usnyyeHna. V3mMeHeHUa cnekTpa WCTOYHMKA MOTYT MNPUBECTU K PasIMyHbiM W3MEHEHUSM B
pas3nuyHbiX o6nacTax cnekrpa nsnydyeHus (Cm. Sliney and Wolbarsht, 1980 r, nyHKT 12.6.6).

5.2.4 M3mepeHuns WUPUHbI MMNyAbca ANA UMNY/TbCHbIX NCTOYHUKOB

HoMuHanbHy0 NPOAO/IXUTENBHOCTL MMNy/nbca WUCTOYHWka [f onpepensaT BpemMeHem, B TeyeHue
KOTOpPOro u3nyyeHune cocTtaBnsetr 6onee 50 % nukoBoro 3HayeHus. O6LWMe MeTOAbl, Hanpumep,
nucnonb3oBaHune oTtoanemeHTa c ocuunnorpadgom, crnegyet NPUMEHATb TONLKO NOCAe MNOATBEPXAEHUA
TOro, YTO cCnekTpasibHas OAHOPOAHOCTbL JOCTaTo4Ha ANA UCNO/b30BaHUA BUAUMOIO U3/IyYEHUS B KavyecTBe
aHanora ana Yo uwnun VK nsnyyeHunin. UameHeHnsa cnekTpa UCTOYHUKA B TeYeHne umnynbca MoOryT npuBectu
K pPa3fINyHoOW WHpVHE NMMYybca B Pas/inyHbIX 061acTAX cnekTpa M3nyyeHus.

5.3 MeToabl aHanunsa

5.3.1 MHTepnonauma B3BelW eHHbIX KPpUBbIX

B3BelleHHbIX KPUBbLIX, OnpefeneHHblx no Tabnuue 4.1, 06bIYHO He A0CTATOYHO [ANA BbINOJIHEHUA
B3BELUEHHbIX pacyeToB M3/yYeHUN NCTOYHMKA. PYHKLMN AOCTATOUYHO NNHENHbI B 11060 NOKanbHOW 30He Ha
nonynorapumuyecknx koopguHatax. [loaTomMy Ans cTaHgapTu3auuy WHTEPNOSIMPOBAHHbLIX 3HAYEHUi
MCNONb3YT INHERHYI0 MHTEePNONALMI0O Ha forapudmMe faHHbIX 3HAYEHUN ANA NOYYEHUS MPOMEXYTOUHbIX
TOYeK B XeflaeMblX MHTepBanax A/IMH BOJIH, HaNnpumep, peKoMeHAYT uHTepsan B 1 HM. o pesynbtatam
WHTEPNO/IMPOBAHHbIX 3HA4YeHWA C MNOMOLLbID aHTUAorapudMoB ONpefesnfalT WHTEePnosMpPOBaHHbIE
B3BelleHHble KO3 PULNEHTDI.

5.83.2 PacueTtbl

PacueT 3HaueHuWii onacHocTeil OT WCTOYHUKA cnedyeT NPOBOAWTb MyTEM OLLEHKM CNeKTpasibHOro
CKaHMpoBaHWsA CcOOTBeTCTBYOLWeER yHKUMeldi w1 pacyeTa NOMHOW  B3BELWeEHHOW aHeprun. [AnA
BOCMPOM3BOAMMOCTM MeTOfa HacTOAWMA cTaHfapT npegnaraeT MHTEPNOAALMI0 WM CyMMUpOBaHue vyepes
1 HM ana cnektpa MeHee 400 HM. 3aTeM OLEHKY U CyMMUpOBaHWe MPOBOAAT Ha 3TOW paspewatouiein
cnoco6HocTn B 1 HM. B o6nactn 6onee 400 HM peKOMeEHAYT NHTepBan 5 HM.

5.3.3 HeonpepeneHHOCTb U3MepeHUs

Bce pe3ynbTatbl W3MepeHWii AO0/DKHbl  OblTb  KONMYECTBEHHO oOnNpejeneHbl NyTeM aHanusa
HeonpegeneHHocTn. Bce nosyvyeHHble pesynbTaTbl  AO/DKHbI  ObiTb  COMPSKEHbl CO  3HAYEHUAMMU
HeonpegeneHHocTW, B COOTBETCTBUM C TPebGOBAHMAMW yKa3aHHbLIMW B HOPMATUBHbLIX  CCbI/IKaXx.
HeonpepgeneHHOCTb KaXAoro pesynbrarta fo/hKHa 6biTb paccuMTaHa Kak pacliMpeHHas HeonpefeneHHoCTb,
KOTOPYIO BbIYUCAAKT W3 CyMMapHOl CTaHAapTHOW HeonpegeneHHOCTM WC MNyTeM UCNOo/b30BaHMA
KoabpuumneHta oxsata kK = 2 no MCO «PyKOBOACTBO MO BbIpaXeHW0 HeonpeaeneHHOCTN B U3MepeHunsXx,
NCO, XeHesa, 1995 r.* (cMm. pasgen 2). 3HayeHUA HeonpeaesIeHHOCTU AO/KHblI PAaCcCCUUTLIBATLCA UCXOAA U3
HeonpeaeneHHOCT KannbpoBKN C yHeTOM BCEX MCTOUYHWUKOB NO NpunoxeHuno C.

Tabnwuuya 5.4 - CymMupoBaHue npefesioB 3HEpPreTMYeckoil OCBELWEHHOCTM nNpu 06/yYeHUN
NOBEPXHOCTU KOXMN MU POrOBULLbI
HavnmeHoBaHue CoOOTBETCTBYHOLL, Ovana  lMpogonxutenbHoct  OrpaHUune Mpegen
onacHocTtu ee ypaBHeHue 30H b 061y4eHuns, awouwee 3HepreTU4ecko
ONVH c oTBepcTue, 7
BOJIH. paguaH OCBELEHHOCTH,
HM (rpagyc) Btm2
AKTUHUYHBIA YO Es=IE,S(>.)A). 200- MeHee 30000 1.4(80) 30/f
ANA KOXW 1 rnas 400
Y& A gnsa rnas Fuva*Z & 0 X 315 - He 6onee 1000 1.4(80) 10000/
400 Bonee 1000 10
Heb6osnbLwoii EB=1E,Bp.)A>. 300- He 6onee 100 MeHee 100//
NCTOYHUK CUHETO 700 Bonee 100 0.011 1,0
cBeta
MK ana rnas ET=£E>AX 780- He 6onee 1000 1.4(80) 18000/I-
3000 Bonee 1000 100
Tennosas gna £H=XE0>. 380- MeHee 10 2n 20000/T'-
KOXW 3000 cTepagunaH
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SAPKOCTW Mpu 06/1y4eHnn ceTyaTkn

HaumeHoBaHne  CooTtBeTcTByOWwe [inana Mpogonxuten Mone o630pa, Mpepen
onacHocTH e ypaBHeHue 30H bHOCTb paguaH (rpagyc) 3HepreTuyeckoi
ONVH o6nyyeHus. OCBELEHHOCTH.
BOJIH, c BT-m-2
HM
0,011</(£/10)
0.25-10 1061
, 300- 10-100 0,011 106/t
CwuHnii ceeT M=1b.BMax 700 100- 10000 ' 1061t
He meHee 0,0011Vt 100
10000
0.1
0.0017
Tennosas Ans 380- Mexee 0.25 0.01174/10) soooo."ato.-25)
ceTyaTkun 1400 0.25-10 50000/(oto25)
Tennosas gna
ceTyaTtku
(cnabwiii Lm-zum w x 780- Bonee 10 0,011 6000/a
BU3yanbHbIi 1400
cTumMyn)

ONeO™N T CyDd: OOES wWs NNOog] + E

10 10 10 10- 10

Bpewms, ¢
PucyHok 5.4 - 3aBucumocTb NpefenoB 061y4YeHNs B3BELWEHHON 3HePreTUYecKon 0CBELEeHHOCTU OT BpeMeHu
ANA NOCTOAHHOTO Oﬁl'ly‘-IeHI/Iﬂ
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PucyHok 5.5 - 3aBucUMOCTb nNpesenoB 06/ly4eHns B3BELEHHOW aHepreTMyeckoii APKOCTHN OT BpeMeHu ANns
NOCTOSIHHOTO 061yYeHus

6 Knaccudmkauma namn

OTOT cTaHgapT 6bin paspabotaH TK 6-47 MKO wn npeactasneH MK 34A M3K. 9Tn o6beANHEHHbIE
YCUNS ABNAITCA BaXHbIM (pakTom B COrslacoBaHuM BOMPOCOB, KacawLWmxcs knaccudukaunum rpynn pucka u
paccTosiHMii Ha KOTOPbIX BO3HWKAOT CBETOOBMOMOrMYEecKkne OnacHOCTU OT M3ydeHus namn. Tak Kak namnbl
MOTYT 6bITb ONACHBIMW NO HECKO/IbKUM KpUTEpUAM, TO Heobxoanma ux knaccudmkaums.

B HacTosAWwem cTaHgapTe yCTaHOB/IEHbI CaeAyloliMe 3Ha4YeHns:

ana namn obuiero HaszHavyeHua (JTOH) (n. 3.11), onacHble 3Ha4YeHUSI AOJ/DKHbI ObliTb yKasaHbl B
BUe 3HaYeHWIi IHepreTUYeckoil 0CBELEeHHOCTH UM 3HEPreTUYecKoi APKOCTU Ha PacCTOSHWMW, NPY KOTOPOM
OoCBeLEeHHOCTb cocTaBuT 500 Ntoke, HO He MeHee 200 MMm:

ONA APYTUX WCTOYHWKOB CBeTa, BKAWOYAA WMMNYNAbCHble, OMacHble 3Ha4YeHus [OJKHbI ObiTb
onpegeneHbl Ha paccToaHum 200 Mm.

HacTtosawuin pa3gen kacaetca knaccudgukauymm namn. OgHako, aHanormyHas cmctema knaccmdumkaymm
MOXeT OblTb NPMMeHeHa K CBeTWU/bHUKaM WAW APYrMMm cucTemam ¢ pabotawowumu namnamu. Ons namn
o6Wero HasHayeHUs pacCTOSIHWA, Ha KOTOPbIX MNPOBOAAT M3MEPEHUS 3HepreTUYeckoil OCBeLLEHHOCTH,
3aBUCAT OT BO3MOXHOCTEW U3MEPEHWUIA.

Knaccudukaumsa yumTbiBaeT TONbKO MNOTeHUManbHbli puck. B 3aBUCUMOCTM OT MWCNOb3yeMbIX
hakTOpoB, BpEMEHN 06NYyYeHUs U BAUAHUSA CBETWU/IbHWKA 3TW NOTEHUManbHble ONacHOCTU MOTyT WAU He
MOTYT BO3HWKHYTb. B Tabnuue 6.1 npuBeAeHbl pasfMyHble MNpefesnbl dHepPreTU4eckoll OCBELeHHOCTU U
3HepreTMyeckol ApPKOCTM AN KaXA0W M3 onacHocTel, yka3daHHOol B 4.3 AN kaxefoi rpynnbl pucka.

MpumeyaHwune -B HeKOTOPbIX CAyvyasx O4HW U Te Xe naMmbl MOryT ObiTb MCMOMb30BaHbl ANs 0bLiero
OCBeLlleHnA 1 cneunanibHoOro npuMeHeHns, 1 Torga nx oueHnesaroT Ana NnpeaycMoTpPeHHbIX uenei.

Tab6nunuya 6.1- Mpegens 061yyeHnsa Anaa rpynn pucka namn ¢ HenpepbIBHOW BOHOWA

Puck CnekTtp Cumson Mpepensl 06nyyYeHns EanHunga
nencTen He6onbw  CpepHuii BonbLoii n3MepeHus
a oi1 puck puck puck
AKTUHUYHBIA YO Su*M E* 0.001 0,003 0.03 Btm 1
BavxHuii Yo EJIVA 10 33 100 BT-m *
CuHuit ceeT BO.) 1B 100 10000 4000000 Bt ™M ~cp '
CwuHnii cBeT, HebonbLION BO.) Es 1.0 1,0 400 BTm

NCTOYHUK
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TennoBoW gNnsa cetyaTku Lr 28000/a 28000/a 71000/a BT-m '-cp
TennoBoii Ansi ceTyaTku, Rfi.) Bbs 6000/a 6000/a 6000/a BTt-m '-cp
cnabslii BM3yaslbHbIi

cTumMyn

VK nsnyvyenvne gna rnas 100 570 3200 Bt-m *

'He6onblwunm onpegeneH MCTOYHUK C a SMO,Oll paguaH. YcpefgHeHHoe none 3peHus npu 10000 c
coctasniseT 0,1 pagunaH.
"He BkAOYaeT OLeHKy A/ famn o6wero HasHavyeHus.

6.1 Nlamnbl HeNpepbIBHOW BO/HbI

6.1.1 Fpynna 6e3 puckoB

B HacToswem cTaHgapTe K rpynne 6e3 pUCKOB OTHOCAT flamnbl, KOTOpPble He CO3[alT HUKakol
CBeTO6MO0M0rMYEeCcKon onacHoOCTU. 3TOMY TpeboBaHMI0 yA0BNETBOPSAIOT 1aMnbl, KOTOPble He CO34aloT:

0MacHOro akTUHU4YHoro Y® Es npu o6nyyeHun B TeyeHne 8 4 (30000 c);
onacHoro 6anxHero Yo B TeyeHue 1000 c (oKono 16 MUH);

0OMacHoOro CMHero ceeta Ans cetyatku Lb s TeyeHne 10000 ¢ (okono 2.8 u);
TennoBYl0 ONacHOCTb A1 ceTyaTkn LnB TeyeHune 10 c;

onacHoro VK nanydyenus ans rnas ET B TeyeHue 1000 c.

Takxe K rpynne 6e3 puckoB OTHOCAT namnbl ¢ WK nsnyyeHmem 6e3 CUIbHOrO BU3yasibHOrO CTUMYNa,
Hanpumep, MeHee 10 BA-M 2, M He co3jawliune onacHoe AnsA cetyatkum 6nmxHee WK msnyydeHume Lm B
TeueHune 1000 c.

6.1.2 'pynna pucka 1 (He60nblWOW puck)

K 3TOi rpynne OTHOCAT NaMnbl, KOTOPble HEe CO34al0T ONaCHOCTb U3-3a CTAHAAPTHbLIX OrpaHnyYeHunii no
06nyyeHuto. 3Tomy TpeboBaHWIO YAOBMETBOPANT /famnbl, NpesbillalwlwWwue npegens Ana rpynnsl 6e3
pUCKOB, HO He co3jaroLyne:

0MacHoOro akTUHMYHoro Y® Es npu o6nyyeHnn B TedeHne 10000 c;
onacHoro 61mxHero Yo EWAB TeveHue 300 c:

onacHoOro cMHero ceeta As1s cetyatkm LBB TeyeHune 100 c;
TEn/I0BYI0 ONacHOCTbL A4NA ceTyaTkn Lr s TeyeHne 10 c;

onacHoro WK nsnyyenna gna rnas ETs TeyeHune 100 c.

Takke Kk rpynne pucka 1 (Heb6ONbWON pUCK) OTHOCAT namnbl, ¢ WK wnsnyyeHunem 6e3 CUMIBHOTO
BU3yasIbHOrO CTUMYyna, Hanpumep, SApKOCTb MeHee 10 KA-M I, U He co3jallue onacHoe A1 ceTyaTku
6nmxHee VK nsnyyeHme L& B TeyeHune 100 c.

6.1.3 Fpynna pucka 2 (cpeaHuii puck)

K 3TOi rpynne OTHOCAIT NaMnbl, KOTOpble He CO34alT 0NacHOCTW M3-3a BO3HUKHOBEHWUS HENPUATHLIX
OLYUEHNI K O4EeHb APKAM WUCTOYHMKAM WAKW Tens0BOro AuckomcopTa. 3ToMy TpeboBaHWIO y40BNETBOPAIOT
nobble namnel, NpesbiWanline npegensl 45 rpynnel pucka 1. HO He co3jatouime:

onacHoro akTuHm4yHoro Y® Es npu o06nyyeHun B TevyeHme 1000 c;

onacHoro 6nmxHero Y® E AB TeyeHune 100 c;

0nacHoOro cuHero ceeta 41s ceTyatkn LBB TeueHne 0,25 ¢ (BO3HMKHOBEHME OTBpaLLeHUs);
TEN/I0BYI0 onacHoCTb AN ceTyaTkm LRB TeueHne 0.25 ¢ (BO3HUKHOBEHME OTBpaLLEHUS);
onacHoro WK nsnydyenusa gna rnas ET B TeyeHne 10c.

Takxe K rpynne pwucka 2 (CpeAHWn puck) oTHocATcAa namnbl, ¢ WK u3nyyeHmem 6e3 cunbHOro
BU3yasibHOTO CTUMY/a, Hanpumep, ApPKOCTb MeHee 10 kA-M 2, 1 He co3jalouwue onacHoe Ansa
cetyatkn 6amxHee VK nsanyyeHue L™ B TeyeHne 10 c.

6.1.4 pynna pucka 3 (6onbWwoOi puck)

K aToli rpynne oTHOCAT Aamnbl, KOTOPble MOTYT cO3f4aBaTb ONACHOCTb AaXe NpyM MOMEHTasbHOM UAn
KpaTkoBpeMeHHOM o06nydyeHun. K rpynne pwucka 3 (60NblwON puUCK) OTHOCAT namnbl, MpeBbllWawwme
npegensl 4N rpynnbl pucka 2 (CpefHuin puck).

6.2 mMnynbcHble namnbl

K UMNYyNbCHBIM OTHOCAT N1aMMNbl C €AUHNYHBIM UN HECKONbKUMU nMNynbcamu B TeyeHue 0,25 c.

MmMnynbcHble namnbl cnepyeT oueHWBaTb NPUM MakCMMalbHOM HOMMWHAa/IbHOM 3HA4YeHUn 3Heprum,
yKa3aHHbIM W3roTOBUTENEM.

CooTBeTCcTBYlOLEE B3BelWeHHOe nyyuctoe o6nyyenne, H wnm Et. wnm B3BeweHHaa fosa
3HepreTuyeckoinn spkocTu, L t, MHTerpupoBaHHble NO BPEMEHW ANA KaXAOro WMNynbca, AOMXKHbI OblTh
noslyyeHbl MyTemM WHTErpUpPOBaHUA B3BELIEHHOW 3IHepreTUMYeckoi OCBELLEHHOCTU WAW 3HepreTU4eckown
APKOCTU, U3/ly4aeMoli UCTOYHUKOM MO BCeli WMPUHE UMNY/bCca C UHTErpupoBaHNeM Mo BpemeHu He 6onee
0.25 c. B3BelWweHHY0 [03y 06/y4YeHWA WAW B3BELLIEHHYI [03y 3HEPreTUyeckoli ApKOCTU CpaBHMBAKT C
npegenamun 061y4yeHuns, npuBeeHHbIM B 4.3 4N KaXA0M OL,eHUBaeMoii cBeToO6MoN0rnYeckoil onacHoCTH.

MpumeuaHwue - MonyyeHHble B3BELUEHHble 3HAYEHWS 3HEpPreTMYeckol APKOCTU  AOMKHbI - BbITb
ycpeaHeHbl N0 NpaBunIbHOMY KOJIbLLEEBOMY KOHYCHOMY MoJ1t0 0630pa c yriom 0.0017 pagmaH, yka3aHHoOro B 4.2.2.
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Onpegenexvie rpynnbl pucka naMmn NpoBepsioT cneAylwmnm obpasom:

namMnbl C NPeBbILWEHHbIM NpefesioM 06/1y4YeHUss OTHOCAT K rpynne pucka 3 (60/bLIO puck);

naMmnbl C €4WHUYHBIM VMMY/1bCOM, Yy KOTOPbIX B3BELUEHHAA fo03a 06/yYeHWUS UAWN B3BELUEHHOW
3HepreTMYeckoli APKOCTU HMXe npedena ob6ayyeHns, OTHOCAT K rpynne 6e3 pucka:

naMmnbl C MNOBTOPANWUMUCA WUMMY/IbCaMu, Y KOTOPbIX B3BelleHHas fo3a o6syyeHus wunu
B3BElUEeHHasa f[03a 3HepreTMYeckol SIPKOCTM HWXkKe npegena o6nyyYeHWs, OLEHMBAKOT MO KPUTEPUIO pucka
HenpepbIBHOW BOJHbI, yka3aHHOro B 6.1, MCMONb3ys YycpefHEHHble 3HA4YeHUss BPEMEeHW WMMYbCHOro
n3nyvyeHus.
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MpunoxeHune A
(cnpaBoyHOE)

CyMmMmmMpoBaHMe 61UOornmyecknx apdekToB

NncT c napametpamu 6noadpdekTta 1: Katapakta oT nHpakpacHoOro n3nyvyeHuns

A.1 Brnoadekt: katapakta oT UK nsnyyeHmsa nsBectHa Takxke KakK -kaTapakta OT NPOMbILI/IEHHOTO
Tenna», «katapakra ropHsika» Wam «kaTapakTa CTeknoayBa».

A.1.1 OpraH/MecTO: rnas'npo3payHblii XxpycTanuk.

A.1.2 CnekTpanbHblli gnanasoH: oT 700 go 1400 HM ¥ BO3MOXHO A0 3000 HM.

A.1.3 MnK cnekTpa feincTBunsA: He N3BECTEH, BEPOATHO MexAay 900 - 1000 um.

A.1.4 CBefeHUA: orpaHNyeHHble NpefesibHble AaHHble N0 OCTPOI kaTapakTe KponukoB npu 1064 HM
(Wolbarsht, 1992 r) n B 30He WK-A (Pitts n Cullen, 1981 r.), ans 4enoseka AaHHbIX HeT. CTeneHb
afANTVBHOCTM M CMEKTP AelCTBUS He U3BECTHbl. Xopolwee anugemMuonornyeckoe gokasarenbctso (Lydahl,
1984 ).

A.1.5 Co BpemMeHeM: Npu MNOCTOSAHHOM BbICOKOM YPOBHE 06/ly4YeHWs B TeYeHWe HEeCKO/IbKUX neT
NPoOUCXoAUT 3aMeTHOe MOMYTHEHWe XpycTanuka. Bpemsa npoxoxaeHws 3aBUCUT OT pasHulbl Mexay
ob6nyyeHnem n npefenomMm CUabHOro 06ayyYeHus, co3garllero oTBETHY peakuuio B KOPOTKOe BpeMS.

A.1.6 MexaHu3M: 06bI4YHO NpeAnonaralT TENI0BOM, XOTA HefaBHee Aoka3aTenbCTBO npejnonaraeT
BO3MOXHYI0 CBETOXMMUYECKYID peakuuto. fleTanyu He NOHATHbI. XpycTasuk MOXeT HarpesaTbCca OT NPAMOro
06nyyeHusa (Vogt, 1919 r.) unm oT Tenna, UCXOASWEN0 OT HarpeToli paayxHoi o6os04ku rnasa (Goldmann,
1983 r.).

A.1.7 CUMNTOMBI: CHUXKEHNE 3pEHUS.

A.1.8 Heobxoaumas uHgopmauua: ecnm MMeeTcsi, TO CMeKTp AEelCTBUS XecTKoro ob6nyyeHuns Yo
M3nyyeHnem u conytcTBylWwmx emy adpdekTos. JlononHUTeNbHoe 06nyYeHne U BEPOATHOCTb 3ano3fasbix
3(h(heKTOB OT MOBTOPSOLLUXCA 06/TyHEHWNIA.

A.1.9 3KcnepuMeHT C namnamu: cnydvaliHble NOBPeXAeHUS He W3BEeCTHbl, Jaxe OT TensoBOro
06nyyeHns namn. OrpaHnyeHHOe BO3/eNCTBME Ha NoAeN.

A.1.10 OCHOBHble CNpaBO4YHble MaTtepunarsbl:

WOLDMANN, H. Experimentelle Untersuchugen uber die Genese des Feuerstars. 111 Mitteilung. Die
Physic des Feuerstars I. Teil. Arch, fur Ophthalmol.. 130.93 « 130 (1983);

LYDAHL. E. Infrared Radiation and Cataract. Acta Ophtalmologica. Suppl. 166,1 «63 (1984);

PITTS. D.G. and CULLEN. A.P. Determination of Infrared Radiation Levels for Acute Ocular
Cataractogonesis. von Graefes Arch. Ophthal., 217, 285 - 297 (1981);

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York,
Plenum, (1980);

VOGT, A. Experimentelle Erzeugung von Katarakt durch isoliertes kurzwelliges Ultrarot, dem Rot
beigemischt ist. Klin. Mb'Augenheilk.. 63,230 - 231 (1919);

WOLBARSHT. M.L. Xataract from Infrared Lasers: Evidence for Photochemical Mechanisms. Lasers
and Light Ophthalmology. 4, 91 « 96 (1992).

Ninct c napameTpamu 6noadokta 2: CBeTokepatut

A.2 BrnoaddhekT: cBeTOBOW kepaTuT.

A.2.1 OpraH'MocTo: rnasdgorosuua.

A.2.2 CnekTpaibHblii Anana3oH: oT 180 - 200 Hm 0 400 * 420 HM. B ocHOBHOM 200 320 HMm.

A.2.3 Muk cnekTpa geicteua: okono 270 Hm (Pitts. 1971 r). Okono 288 Hm (Gogan u Kinsey. 1946 r.).

A.2.4 CBefeHus: xopowue npegenbHble gaHHble no kposnkam (ot 200 go 400 HM), no o6e3bsAHaM (OT
200 pgo 320 Hm), no nwaam (ot 200 go 300 HM). [laHHble OT pasHbix nabopaTtopuii B OCHOBHOM
cornacoBsaHbl.

A.2.5 Co BpeMeHeM: 3ameTHas peakuusa nocne 4 - 12 4 obnyvyeHuns. Bpemsa 3aBUCUT OT pasHULLbI
Mexay obnyyeHnem u noporom o6nydeHus. XXecTkoe obnyyeHue Bbi3biBaeT peakuuto 3a 6onee KopoTkoe
BpeMs, BoccTaHaBnmMBaeTcs yepe3 24 - 48 4 3a UCKKOYEHNEM OUYEHb XECTKUX 061yUYeHWiA.

A.2.6 MexaHusMm: oToxummyeckas peakuuss SBAAETCSA HayanoM Lenn 6MO0rMyecknx peakuuii.
[leTann He NOHATHbI.

A.2.7 CuMNTOMBI: «Necok B rnasax», 6nedapocnasm (HeoXugaHHoe CUNbHOE, HEeNnpou3BOJIbHOE
CcOoKpalleHue MbllL, BEK), HEKOTOPOE CHUXEHUE 3peHns, CyXXeHne rnasHon wenu (npuwypusaHne).

A.2.8 Heobxoaumaa uHopmaunsa: HauBbICWIKN/ NpeAen paspellakwoleli CNoCO6GHOCTM B AnanasoHe
oT 305 A0 320 HM. Bo3mMoOXxHOCTb 3ano3ganbix ahheKkToB M3-3a NOBTOPAIOLWNXCSA 061yUEHWA.

A.2.9 3OKcnepuMeHT € namnamu: cnydvaliHoe o65yyeHue OT 6GakKTepuuMAHbIX namn, PTYTHbIX W
KCEHOHOBBIX AYTOBbIX, HO TO/ILKO NPKW CreynanbHbiX NPUMEHeHNAX. 19 orpaHNYeHHOro KonnyecTea Noaei.
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A.2.10 OCHOBHble cCnpaBOYHble MaTepuanbl:

GOGAN. D.G. and KINSEY. V.E. Action Spectrum of Keratitis Produced by Ultraviolet Radiation. Arch.
Ophthalmol.. 35. 670 <617 (1946):

HEDBLOM. E.E. Snowscape Eye Protection. Arch. Environ. Health. 2. 685 « 704 (1961);

LEACH. W.M. Biological Aspects of Ultraviolet Radiation, A Review of Hazards. BRG'DBE 70-3. U.S.
Public Health Service. Bureau of Radiological Health. Rockville. Maryland (Sept. 1970);

MAKKEN. D., FINE. S.. Aaron. A., and FINE, B.S. Preventable Hazards at UV Wavelengths. Laser
Focus, 7(4), 29(1971);

PITTS. D.G. and TREDICI, T.J. The Effects of Ultraviolet on the Eye. Ameri. Ind. Hyg. Ass. J. 34(4),
235-246(1971).

NncT c napameTpamun 6noadpdekta 3: CBETOPETUHUT

A.3 BrnoadhekT: CBETOBOW PETUHUT WK -NOBPEXAEeHNe ceTyaTkm CUHUM CBETOM-.

A.3.1 OpraH/MecTo: rnas/ceTyaTka.

A.3.2 CnekTpanbHblii gunana3oH: oT 400 go 700 HM (B ocHOoBHOM 400-500 HM) B rnasy c
XpycTanumkom (nNpo3pauyHblii XpycTanmk He TPoHYT), oT 310 go 700 HM B rnasy 6e3 xpyctanunka (Mpo3payHblii
XpycTanuk yganeH). B ocHoBHom oT 310 go 500 Hm.

A.3.3 Muk cnekTpa geicTeus: okono 445 Hm (Ham, 1976 r.). Okono 310 HM B rnasy 6e3 xpycranuka
(Ham. 1980 r.) B 06e3bsHe - pe3yc.

A.3.4 CsepgeHua: xopowwue TOYHble TMpefesibHble [AaHHble [AnA  06e3bsiH U HekoTopble
noATeepXxaalwoline faHHble ANa YenoBeka MO Na3epHbIM ANIMHAM BOJIH, UCMOb3yEMbIM B MeAuLuHe, U OT
cnyyanHoro B3rnaAa Ha Co/HLE UKW CBAPOYHYIO AYrY.

A.3.5 Co BpemMeHeM: 3TOT MeXaHW3M MOBpexAeHUs AOMWHWPYeT Haj TennoBblM MNOBPEXeAeHVEeM
TOMIbKO NpWU ANUTENbHbIX 061ydYeHuax (6onee 10 c). 3ameTHas peakuus 06blYHO BO3HMKaeT yepe3 12 y
06/1y4eHunsa. YsennyeHne 3Toro BpeMeHu 3aBUCUT OT pasHulbl Mexay obsyvyeHueMm v noporom o6syyeHus.
XecTkoe o6nyyeHue BbI3biBaeT peakuuio 3a 60see KOpoTkoe BpeMs. Haubonbliyl peakyunto 06bI4HO
oTMeuyatT yepe3 48 4. HekoTopoe BOCCTAHOB/IEHWME OTMeYalT Npu cayvyainHom o6ydyeHun yenoseka oT Ayr
M B3rnaga Ha cosHue.

A.3.6 MexaHW3M: CBeTOXMMMUYECKas peakuns ABNAETCA HavyanoM Lenn 6MONOTrMYeckux peakuuii,
KOHLUEHTPUPYIOLWMXCA B 3NUTENIUN NMUTMEHTA ceTyaTKu. [letanun He NOHATHbI.

A.3.7 CumnTOMbI: -cnenas Toyka- WM ckoToma, Korga fpkas gyra nsobpaxaeTca Ha ceTyaTke.
3ameTHOe noepexfeHne cetyatkn (06bIYHOE yaaneHne NUTMeHTa OT CUMHEro cBeTa WKW CU/bHOe yaaneHue
NUTMeHTa OT HEKOTOpPbIX Y® ANUH BOJSIH) BUAHO Npu ohTasrbMOrmyeckom ocmoTpe nocse 48 4 06/yveHus.
MoTepsa 3peHna MoxeT 6blITb OKOHYATENIbHON, XOTA B HEKOTOPbIX C/yYasX 0OTMeyalT BOCCTaHOB/EHME.

A.3.8 Heobxogumana uHpopmaumnsa: Kak MOXHO 60/nble AaHHbIX MO MeXaHW3My MNOBPeXAeHus.
[aHHble no 061yyYeHunto B ananasoHe oT 400 fo 450 HM B TeyeHne meHee 10 c. [laHHble N0 aAAUTUBHOCTH
MHOTFOYMNCNEHHbIX 06NYyYeHU U BEPOATHOCTb BO3HWMKHOBEHWS 3ano3fabiXx 3hdeKToB OT MOBTOPAOLLUXCA
06/1y4YEHUI NPY YPOBHAX HUXE TOUYHbIX MOPOrOB 06/1y4eHMUs.

A.3.9 JOkcnepuMeHT C€ namnamu: 4ypessblyaliHO pefkve uAM B OGONbWMWHCTBE CryvyaeB He
COOb6LLEeHHbIE NOBPEXAEHUA M3-3a Ype3MepPHOro o6/yyeHnsa OoT B3rnAha Ha namnel. EcTecTBeHHOe 4yBCTBO
HENPUATHOrO olyuleHnsa 06bIYHO orpaHuymMBaeT obnydvyeHue, 4To npefoTBpallaeT CBETOBOW peTuHWUT. Ansa
OrpaHNYeHHoOro KoauyecTsa nogei.

A.3.10 OCHOBHble cnpaBoOYHble MmaTtepuasbl:

HAM. W.T. Jr. MUELLER, H.A.. and SLINEY. D.H. Retinal Sensitivity to Damage by Short-Wavelength
Light. Nature. 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.. 20(12). 1105 - 1111
(1980);

MAINSTER, M.A. Spectral Transmission of Intraocular Lenses and Retinal Damage from Intence Light
Sources. Am. J. Ophthalmol., 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. (1983);

PITTS. D.G. The Human Ultraviolet Action Spectrum. American Journal Optom. Physion. Opt.. 51. 946
* 960 (1974);

SLINEY, D.H. Eye Protective Techniques for Bright Light. Ophthalmology, 90(8). 937 - 944 (1983);

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasers and Other Optical Sources. New York,
Plenum (1980):

SPERLING. H.G. (ed). Intense Light Hazards in Ophthalmic Diagnosis and Treatment. Proceedings of
a Symposium. Vision Res.. 20(12), 1033 - 1203 (1980).

VARMA, S.D. and LERMAN, S. (eds).Proceedings of the First International Symposium on Light and
Oxiden Effeccts on the Eye. Oxford: IRL. Press (1984) [also published as Current Eye Res., 3(1) (1984)];
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WAXIER, M. and HITCHENS. V. (eds). Optical Radiation and Visual Health. Boka Raton. CRC Press
(1986);

WILLIAMS. T.B. and BAKER. B.N. (eds). The Effects of Constant Light on the Visual System. New
Work, Plenum Press, (1980);

YOUNG, R.W. Atheory of central Retinal Desiase. In; New Directions in Opthalmic Research. Sears,
M.L. (ed). New Haven. Yale University Press. 237 - 270 (1981).

Ninct c napameTpamu 6noadpdhekta 4: TennoBoe NOBpeXAeHNe ceTyaTkn

A.4 BuoadhekT: TennoBoe NoBpexaeHne cetTyaTku.

A.4.1 OpraH'MecT0: rnas'cetTyatka n cocygmucrasa obosouka.

A.4.2 CnekTpanbHbllii gnanasoH: oT 400 go 1400 HM. B ocHoBHOM 0T 400 g0 1100 HMm.

A.4.3 Mwnk cnekTpa gencTeuna: okoso 500 Hm (Ham, 1966 r.).

A.4.4 CBepeHusi: Xopolve TOYHble AaHHble nopora 06/yvyeHnMa ANA KPOSMKOB U 06e3bsiH ©
orpaHnyeHHble faHHble ANA YenoBeka. [laHHble OT pasHbix nabopaTopuii B OCHOBHOM COr/1acoBaHbl.

A.45 Co BpeMeHeM: 3TOT MexaHuU3M MOBpPeXAeHns [AOMWHUPYEeT Haj CBETOXMMWUYECKUM
noBpexaeHnem ceTyaTku Mpu KOPOTKOM 06syvyeHun (meHee 10 ¢) uaum npu AnvHax BonH 6onee 700 HM.
3ameTHas peakuua BO3HWKaeT 06bIYHO cpa3y wan Yepe3 5 MuUH nocne o061yyeHus. BoccTaHoBeHMe
OrpaHNYeHo WMn HEeBO3MOXHO.

A.4.6 MexaHU3M: TepMOXMmMuyeckas peakuua paspylleHus npoTenHa W APYrux  KI4YeBbIX
6M0N0TNYECKMX KOMMOHEHTOB K/AETOK C paspyweHuem 6uonornyeckoir TkaHu. [lornouieHne cBeTa U
HavyanbHOe NoBpexXAeHne CKOHLEHTPMPOBaHbl B MUTMEHTHON 3puTeMe U COCyaMUCTON 060/104Ke ceTHaTKu.

A.4.7 CumMnTOMbBI: -«Cfenas Toyka» WAW CKOTOMa, Korga Apkuii cBeT u3obpaxeH Ha ceTyaTtke.
3ameTHOe noBpexAeHue cetyaTkm (06bIYHOE yAaneHne NUTMeHTa) BUAHO Npu opTaibMOrMyeckom oCMoTpe
nocne 24 4 obnydyeHua. MoTepsa 3peHus 6yaeT Hambonblel cpasy nocne 06/1yyYeHUs U YacTUYHOe
BOCCTAHOBJIEHNE BO3MOXHO B TeyeHune 14 cyTok.

A.4.8 Heobxoauman nHpopmauna: gaHHble N0 06/1y4yeHnio 601blNX n306paxeHunii (6onee 1 Mm).

A.4.9 OkcnepumeHT € namnamu: NO pacyetam samna He cnocobHa BbI3biBaTb 3TOT BUA
nospexgeHusn. Kak nokasbiBaeT pabota B K/IMHMKAX KCeEHOHOBasA fyra, cthokycMpoBaHHas Ha rnasa, MoxeT
okasaTb 3TO BO3jelicTBME. DTO MNPOUCXOAMT UPEe3BbIYANHO pefko MM B OGOMbLIMHCTBE C/y4YaeB He
coobuialdT 0 MOBPeXAeHun OT B3rNA4a Ha yBeJ/INYEHHYH KCEHOHOBYW Ayry. EcTecTBeHHOe 4yBCTBO
HENPUATHOTO Ol YL eHNs 06bIYHO OrpaHMyYnBaeT 06ydyeHne, YTO NpegoTBpaLLaeT noBpexaeHuve.

A.4.10 OCHOBHble cNnpaBOYHble Matepuanbl:

ALLEN. R.A. Retinal Thermal Injury. Proc ACGIH Topical Symposium. 26-28 November 1979. ACGIH,
Cincinnati. Ohio (1980);

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., 20(112), 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 Mammaline Eye. Trans. NY Acad. Sci., 28. 517 « 526
(1966);

SLINEY, D.H. and WOLBARSHT, M.L. Safety with Lasor and Other Optical Sources. Plenum. New
York (1980).

Nunct c napametpamu 6mnoadppekTa 5: Katapakra oT ynbTpatMoneToBOro U3nyvyeHns

A.5 BuoadekT: kKaTapakta oT Y® n3nyyeHus.

A.5.1 OpraH/MecTO: rnas/npo3payHblii XxpycTanuk.

A.5.2 CnekTpanbHblli gnanasoH: oT 290 o 325 HM. Bo3MOXHO 40 400 HM.

A.5.3 TMuk cnekTpa aelicteBus: geictene okono 305 Hm (Pitts. 1977 1) ANsA CUNbHOI KaTapakTbl.
CnekTp He okasblBaeT BO3AENCTBMA Npu ANHAX BOSH 6onee 325 Hm (Lerman, 1980 r., Zigman.1979 r.).

A.5.4 CBefeHuNA: Xxopowne TOUHblEe AaHHble nopora 06ayvYeHns A5 KpoAnkoB u o6esbsaH (0T 295 ao
325 HM). HeT paHHbIX [ANS BblpaXeHHOW KaTapakTbl YesioBeka, HO MWMeeTCs 3nNuAemuonornyeckoe
[oka3aTenbCTBO A1 XPOHUYeCcKoro 06nyyeHus Y®-B obnyyennem (Taylor, 1988 r.).

A.5.5 Co BpeMeHeM: 3amMeTHOe NOMYTHEHWe XpycTanuka o6blYHO yepes3 4 4y o6ayyeHns unu 6onee.
Bpems 3aBUCMT OT pasHuLbl Mexay o6aydyeHnem u nmoporom obnyyeHus. XXecTkoe 06/yvyeHue Bbi3biBaeT
peakunio 3a KOpoTkoe BpeMs. B NnpoTUBHOM cnyyae NOMYTHEHMA XpycTasMka ocTaHeTCcs HaBcerja.

A.5.6 MexaHusm: hoToXMMmNYyeckasa peakumsa. etanm He ACHbI.

A.5.7 CUMNTOMbI: CHUXEHNE 3PEHUS.

A.5.8 Heob6xoaumas UHGpopmauunsa: ecnu MMeeTcs, TO CMeKTp AEACTBUSA XEeCTKOro o6nyyeHus Yo
n3nyyeHnem. [lononHutenbHoe obayyeHne M BEPOSATHOCTb 3ano3fasblx 3hPeKToB OT MOBTOPAOLWMXCA
061yYEeHNIA.

A.5.9 3kcnepuMeHT C namnamu: caydvaiiHble MOBPexXAeHua, faxe OT 06/y4YeHWss KCEHOHOBbIMU
namnamu. 1ns orpaHUY4eHHOro KonmyecTsa naen.
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A.5.10 OCHOBHble cnpaBOYHble MaTepuanbl:

BRACHEM, Ophtalmic ultraviolet action spectra. Am. J. Ophtalm., 41, 969 - 976 (1956);

LERMAN. S. Radiant energy and the Eye. Mac Millian. Inc.. New York, (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 (1978);

PITTS. D.G. The Ocular Ultraviolet Action Spectrum and Protection Criteria. Health physics. 25. 559 -
566(1973);

PITTS. D.G.. CULLEN. A.P., and HACKER, P.D. Ocular Ultraviolet Effects from 295-1000 nm. Invest.
Ophtalmol. Vis. Sci., 16(10). 932 - 939 (1977);

SLINEY. D.H. Estimating the Solar Ultraviolet Radiation Exposure to an Intraocular Lens Implant. J.
Cataract Refract. Surg., 13, 296 * 301,May 1987;

SLINEY. D.H. Physical Factors in Cataractogenesis - Ambient Ultraviolet Radiation and Temperature.
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 on Cataract Formation. New England Journal of Medicine. 319, 1429
(1988);

WAXIER. M. and HITCHENS, V. (eds). Optical Radiation and Visual Health. Boca Raton. CRS Press
(1986);

ZIGMAN. S., DATILES, M.. and TORCYZNSKY, E. Sunlight and Human Cataracts. Invest. Ophtalmol.
Vis. Sci., 18(5), 462 - 467, 1979;

ZUCLICH, J.A. and CONNOLLY. J.S. Ocular Damage Induced by Near Ultraviolet Laser Radiation.
Invest. Ophtalmol.. 15, 760 - 764 (1976).

NincT c napameTpamun 6noacpcekta 6: Aputema oT yNnbTpadMoNeToBOro N3ny4yeHus

A.6 BuoadpdekT: aputema oT YO nsnyveHus.

A.6.1 OpraH,'MecTo: KoXa.

A.6.2 CnekTpanbHblii guana3oH: ot 180 - 200 HM go 400 - 425 HM. B ocHoBHOM 200 - 320 HM.

A.6.3 Muk cnekTtpa geicteua: okono 295 Hm (Urbach. 1968 r.. Anders 1995 r.); okono 254 HM
(Hausser, 1928 r., Coblentz. 1932 r., Freeman, 1966 r.).

A.6.4 CBepeHunsa: xopowmne TOYHble faHHble nopora obnyyvyeHua ansa vyenoseka (0T 254 go 400 Hm).
[aHHble OT pa3Hbix nabopatopuii B OCHOBHOM COf/1lacoBaHbl, €CNN Y4UTbIBaTb ABa CNeKTpa AelCTBUSA; OANH
- Ha 4 *8 4, 4pyroli - Ha 24 « 48 u.

A.6.5 Co BpemeHeM: 3amMeTHasa peakuus o6blYHO nposasBnseT ceba yepes 4 - 12 4 o6nyyeHusa. Bpems
3aBMCUT OT pasHuubl Meseqy 06/1yYyeHMeM M noporom ob6nydyeHus. XKectkoe obnyvyeHne Bbl3blBaeT peakuuio
3a KOpoTKoe Bpemsi. BoccTaHoBNeHWe 3a 24 - 48 4. 3a UCKIOYEHNEM Ype3BblYaiHO CUMbHbLIX 061yYEHWA.

A.6.6 MexaHusm: coToxmumuyeckas peakuusi ABAAETCA HayanioM Lenu GUONOTMYECKUX peakuuii.
[aHHble He ycTaHoBNeHbI (van der Leun, 1965 r.).

A.6.7 CUMNTOMBI: -CO/THEYHbIi 0XOr», MOKPACHEHME KOXMN B MecTax Y® ob6syyeHus.

A.6.8 Heobxoanmas uHpopmauusa: camas BbiCOKas Y4yBCTBMTENbHOCTb Mpu nopore obnyvyeHus B
ananasoHe 305 ¢ 320 HM. Bo3mMoOXHble 3ano3gasnble 3pekTbl M3-3a NMOBTOPSOWMUXCA 061YHEHWNNA.

A.6.9 3KcnepuMeHT € namnamu: cnyyaliHoe 06ny4yeHue OT 6GakTepuuuAHbIX namn, PTYTHbIX W
KCEHOHOBbIX AYroBbIX, HO TOMLKO NPKU cneynanbHbiX NpUMeHeHuax. NMpegHamepeHHoe o6nyyeHue oT namn
CO CNEKTPOM M3/Ty4YeHUS NPUBIMKEHHBIM K COJTHEYHOMY.

A.6.10 OCHOBHble cnpaBoOYHble Matepuaribl:

ANDERS, A.. ALTHEID. H., KNALMANN. M., and TRONNIER, H. Action Spectrum for Erythema in
Humans Investigated with Dye Lasers. Photochemistry and Photobiology, 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., 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., 12. 13 - 14 (1934):

COBLENTZ. W.W., STAIR. R.. and HOGUE, J.M. The Spectral Erythemic Reaction of the Human Skin
to Ultraviolet Radiation. Proc. Nat. Acad. Sci. U.S., 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 (1974);

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

FREEMAN, R.G., OWENS. D.W., KNOX. J.M.. and HUDSON. H.T. Relative Energy Requirements for
an Erythemal Response of Skin to Monochromatic Wavelengths of Ultraviolet Present in the Solar Spectrum.
J. Invest. Dermat.. 64. 586 - 592 (1966);

HAUSSER. K.W. Influence of Wavelength in Radiation Biology. Strahlentherapie. 28. 25 « 44 (1928);
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HAUSSER. K.W. and VAHLE, W. Sunburn and Suntanning. Wissenschaftiche Veroffentlichungen des
Siemens Konzerns 6(1), 101-120 (1927) Translated in: Biological Effects of Ultraviolet Radiation (F. Urbach,
ed), Pergamon Press. New York (1969);

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

ISO 17166:1999/C1E S007-1998 Erythema reference action spectrum and standard erythema dose;

van der LEUN, J.C. Theory of Ultraviolet Erythema. Photochemistry and Photobioilogy, 4.453, (1965);

LUCKIESH, M., Holladay. L.L.. and TAYLOR, A.H. Reaction of Untanned Human Skin to Ultraviolet
Radiation. J. Opt. Soc. Amer.. 20. 423 - 432 (1930);

PARRISH. J.A., JAENICKE, K.F. and ANDERSON. R.R. Erytema and melanogenosis action spectrum
of normal human skin. Photochemistry and Photobioilogy, 36. 187,1982;

SCHMIDT. K. On the Skin Erythema Effect of UV Flashes. Strahlentherapie. 124, 137 = 136 (May
1964);

URBACH. F. (ed). The Biologic Effects of Ultraviolet Radiation. Pergamon Press, New York. pp. 83 -
39. 327 - 436, 541 - 654, (1968);

World Health Organization. Ultraviolet Radiation. Environmental Health Criteria 14, WHO, Geneva
(1979).
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Mpunoxexnune B
(cnpaBo4HOE)

MeTop, nsmepeHunii

B.1 CpepgctBa usmepeHus

B.1.1 1BOIHON MOHOXpOMATOpP: PEKOMEHAYEMbI Nnpubop

MN3mepeHus ucTouHuka B Lenax knaccudukauum onacHocTu TpebyeT TOYHOCTM Npu kanubposke u
ncnolTaHusax. Wupokas cnekTpanbHas YyBCTBUTENbHOCTb NMPUEMHMUKA W3/TYYEHUSA U BbICOKAs CnekTpasbHas
paspewarwuias Cnoco6HOCTb, Heobxogumble A5 o6ecrneyeHWss TOYHOW OLEHKM, MPUBOAST K XKECTKUM
Tpe6oBaHMAM A78 C/Ay4YalHOro BHENO/IOCHOIO CBETOBOIO OTKAOHEHMs. WCTOYHMKM Ana  KanunbpoBkm
o6ecneynBaloT LWNPOKOE CMeKTpasibHOe BbIXOAHOE 3HAYeHWe XapakTepucTUKWU, KOTOpoe [OJHKHO O6biTb
NCKMIOYEHO U3 Nosockl nponyckaHua. OTHOLWEHWe BHENONIOCHOW 3HEePrnyn K 3Heprum nosiocbl MponyckaHus
npu 270 HM ANA BONbMPAMOBbLIX WIN BOMbMPAMOBbLIX rasioreHHbIX faMn AN KanubpoBKU-A0/KHO OblTb
meHee 10 \ [BoiiHOli MOHOXpOMATOpP - 3TO €AMHCTBEHHbLIV NPM6OpP, KOTOPLIA 06ecneynsaeT HEOO6XOAUMYIO
CeNIeKTUBHOCTb, U OH PeKOMeH[OBaH AN U3MepeHuii onacHocTu. Y& n BUAUMOro usnyuveHuii. NpusHaHo,
4yTO cucTeMa MOHOXpomaTopa orpaHnynsaeT y406CTBO U CKOPOCTb. EAVHNYHBIA MOHOXPOMATOP UCMOMNbL3YIOT
B Y® nam BMAMMOM CnekTpe TO/bKO Torfga, ecnn pesynbTaTbl CPpaBHUMbI C TeMU pesynbTataMu, KoTopble
MOTYT 6bITb NOJIyYEHbI C ABONHLIM MOHOXpOMAaTOPOM. Hanpumep, eiMHNYHbIA MOHOXPOMATOP MOXET 6biTb
[ocTaToueH ANA Takux flaMn, Kak CBeTOAUO[Hble, KOTOPble UMEKT O4YeHb OrPaHUYEHHYI0 CMNeKTpasibHYIo
nosaiocy M3nyvyeHus.

B.1.2 LUNPOKOMNONOCHbIE NPUEMHUKNA N3NTYYEHUSNA

MOXHO MCNoNb30BaTb COBPEMEHHbIE LNPOKONONOCHbIE MPUEMHUKNA U3NYYEHUSA, OTKaNMbpoBaHHbIEe MO
COOTBETCTBYWOLEMY CMEKTPY AeNCTBUSA U C COOTBETCTBYIOLWEA TOUHOCTbIO. OHN YA06HbI 4719 UCNO/b30BAHUSA
C MMNYNbCHBIMU WCTOYHUKAMU KOPOTKON MPOAO/IKUTENBHOCTN WAW MaSONHTEHCUBHLIMA UCTOYHUKAMMU.
LLInpoKoNonoCHbIE CEHCOPbI OMACHOCTU O6LIYHO BbIPABHUBAIKT B3BELUEHHbI CNEKTP NyTeM MCNOo/b30BaHUSA
unbTpoB. BbipaBHMBaHME HUKOTAa He ObiBaeT TOYHLIM U MPUBOAUT K HEKOTOPbLIM MOrPeLHOCTAM.
CnekTpanbHas MOrpelwHoCcTb BHOCUTCA B HEONpPee/IeHHOCTb TO/IbKO B TOM Ciyyae, KOrfa CnekTp UCTOYHMKA
M cnekTpasbHas YyBCTBUTENbHOCTb NPUEMHMUKA U3/TyYEHUS HEU3BECTHbI.

Ecnu cnekTp uCToYHUKA HENU3BECTEH, TO MUK HaWbO/bILIEro OTKNOHEHUS B NMPOLEHTHOM COOTHOLIEHNUN
MeXAy nokasaHuaMW NpUeMHUKa 1 CNeKTpoM AeiCTBUSA AO/KEH 6biTb NpeAcTaB/eH Kak HeonpeaeeHHOCTb.
370 onpejeneHne HeonpejeneHHOCTU AO/HKHO BK/IOYaTb PacCMOTPEHME CNeKTpasibHOW 30HbI, r4e CnekTp
[eicTBNA paBeH HyMo.

Korga u3BeCTHbl YyBCTBMUTE/IbHOCTb MPUEMHUKA W3/TYYEHUS U CNeKTP MCTOYHUKA, Torga npsmble
noAcyeTbl MOTYT YyCTaHOBWTb MOMPaBOYHbIA KO3adhdunumeHT. Mcnonb3ys COOTBETCTBYHOLWMWE MONPaBOYHbIEe
KO3 PULUNEHTBI, LLIMPOKONONOCHbBIA NPUEMHUK U3NyYeHUa obecneynBaeT 060CHOBAaHHbIVi MeTOA U3MepeHUi
no HacTosiemy cTaHAapTy. MeTposior Ao/bkeH nokasaTb, YTO MOMNPaBOYHbIA KO3 (uUeHT 060CHOBaH B
KaX[A0M KOHKpPeTHOM csiyyae. BapuaHTbl, KOTOpble MPUBOAAT WM MOTYT NPUBECTU K U3BMEHEHUSIM B CNeKTpe,
TpebyloT nepecMoTpa nonpaBoyHoOro KosduumneHTa.

MpumeuvaHnne - KombMHaUMA LIMPOKOMOOCHLIX PAAVOMETPOB M ABOMHOTO MOHOXpOMatopa MOXeT
YNyULWNTb NPOLECC U3MEPEHWIA BO MHOTMX ciydyasix. VccnefoBaHne NPOCTPAHCTBEHHBIX, BPEMEHHbIX WK ClydaiHbIX
M3MEHEHWA OT TWUMOB WCTOYHUKOB CBETA MOXHO ObICTPO MNPOBECTW C WCMOMb30BaHMEM MPUEMHMUKA W3/yYeHWs ¢
nIbTPOM.

B.2 OrpaHuyeHns cpeAcTB U3MmepeHus

B.2.1 WyMm, 3KBUBANEHTHbI 3HEPreTUYeCKO OCBELEHHOCTH

Bce cpeacTBa U3MepeHWs MMeET npepen, HUXe KOTOPOro M3MepeHWs HeBO3MOXHbI. [lna aHanusa
onacHocTu ownboYHO oTMeyaTb Hy/NeBOW CUTHasI, B TOM Cryyae, KOrga M3MepeHHOoe 3HauyeHue HaxoguTcs
HUXe npegena cpefcrsa usMepeHus. CpeAcTBO W3MepPeHus, UCNnosib3yemoe AN1A MPOBEPKM OMacHOCTH,
LO/DKHO MMeTb XapaKTepucTuky, onpeAensiowyo ypoBeHb UAn YypoBHU Npegena uamepeHuii. Mpu Hynesom
nokasaHuy cpefcTBa U3MEPEHUA-UIN HUXe npegena uamMepeHuii 4O/MKEeH ObiTb yka3aH COOTBETCTBYHOLLMIA
npegen nsmepexuii. Ecnu BennumHa npegena cpefcrsa M3MepeHUs MMeeT Takol 3HauyuTeNbHblli YPOBEHb,
4YTO B/IMAET Ha Knaccudukauuio WUCTOYHUKOB, TO HEO6XOAUMMO CPeAcTBO M3MepeHusa 60/1ee BbICOKOro
KavyecTBa.

MpumeuyaHnwne - lNpeaen usMepeHnii cnekTpopagnomeTpa 06bIYHO CBA3aH C Npefesiom LyMa npreMHuKa
nsnydeHuii. Mpegen wyma NpUeMHUKa W3MYYeHUs MOXET OblTb MPUHAT Kak cpegHee KBaapaTuyHoe W3MEHeHue
TEMHOEOro CcurHasia npuemMHuka usnyyeHns. 3HaueHue npefena wyma MNpUemMHUKa W3NTyYeHWs, YMHOXEHHOe Ha
3HauYeHne AmanasoHa CnekTpa KaMGpOBKM CUCTEMbI, A5 MOMYYEHUs CMekTpa B TOM XXe AuanasoHe, 4To U npu
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N3MepeHns, HasbiBaroT «3KBMBA/IEHTHBII BXOAHOVI CUrHan wyma. YKasaHHOe CreKkTpasibHoe n3mMepeHune nMeet 6onbLlee
3HayeHune npu Ka)K,qOVI ANNHE BOJTHbI USMEPEHHOro cnekTpa U 3KBUBaJIEHTHOM BXO4HOM CUTHa e LWyMma.

B.2.2 CnekTpa/sibHaa YyBCTBUTE/IbHOCTb CPeACTBa U3MEPEHUSA

Bua cnekTpanbHOW 4YyBCTBUTE/IbHOCTb ((PYHKUMUA LWenn) U OTHOLWEHMe WU3MEPEHHOro UHTepsana K
LWIMPUHE Nosiockl 6yAyT onpefenaTb CNOCOGHOCTb CUCTEMbI TOYHO U3MEPATL CUTHA/Ibl C Y3KUM CMEKTPOM,
Hanpumep, NUHUK U3nyyeHns atoma (cm. Kostkowski, 1997 r., rnasa 5).

MoHoxpomaTop C COBEpPLUEHHOW TPeyrosibHOW crnekTpasbHOW 4yBCTBUTENbHOCTbIO-(DYHKLMA Lenn)
MCnonb3ylT B CUCTEME, KOTOopas MMeeT yKa3aHHbl/i MHTepBas, KOTOPbIi POBHO pasfefsieH Ha LWUPUHY
nosocbl CO BCEMW TOYHO W3MEPEHHLIMM CUTHANaMM He3aBUCUMMO OT UX BUAA CNeKTpasbHOM
yyBCcTBMTENBHOCTK (CM. MKO 63 « 1984. n. 1.8.4.2.1 nnn Kostkowski. 1997 r., n. 5.9). OTkIOHEeHNe OT 3TOro
MOXEeT MPUBECTU K OIMGKaM Npu n3MepeHnax sHeprun. CnekrtpasbHas YyBCTBUTENIbHOCTb CUCTEMbI JO/IKHA
6bITb ONpeAenieHa BbICOKOW cnekTpasnbHOl pa3peliatLlieil CNoOCO6HOCTbIO A1 N3MEPEHUS UCTOYHUKA CBeTa
C Y3KOW A/INHON BOMHbI. I3MepeHHbIi CnekTp AO0/KeH 6biTb CUMMETPUYEH AJSIMHE BOJIHbI UCTOYHMKA, YTOOBI
npeAcTaBnATb YyBCTBUTENbHOCTb CUCTEMbI MNPU  YCTAHOBMEHWUW HA €AUMHCTBEHHYI [AJINHY BOJIHbI.
Cnoco6HOCTb CUCTEMbI TOYHO U3MEPATH SHEPrUI0 OT Y3KOMO/IOCHOTO CUTHaMa - TOYHOCTb MOSTYYEHUS CYyMMbI
cnekTpasibHblX 4YyBCTBUTENbHOCTEW [ANA  KaXAoh 06bABAEHHOW ANWHbI  BOAHbL.  KonebaHue B
CYMMWPOBAHHOM CMekTpe  3TO MoTeHuuasibHas NOrpewHocTb B 06lWEM W3MEPEHHOM curHane, kotopas
[OJ/DKHa 6bITb yuYTeHa Npu aHanv3e HeonpeaeneHocTu.

XapakTepucTuku cpefcrtBa U3MepeHuin 6yayT BAWATbL Ha pe3ynbTaTbl OLEHOK onacHocTei. LWupuHa
nosiocbl MOHOXpoMartopa 6yAeT M3MeHATb B3BelWEeHHble pe3ynbTaTbl /06070 cnekrtpa npu M3mMepeHuax
ypoBHeli. Bce cpeacTBa M3MepeHUn C OrpaHMYEHHON LMPUHOKA NONOCHI AAl0T CUTHAN NpU HenpaBWU/bHOW
[ANIMHE BOJIHbI, NPUBOASA K NOTPELIHOCTAM BO B3BELUEHHON CyMMe.

Ta6bnuua B.1 nokasbiBaeT peKOMEHAYEeMYK LWUPUHY Nofocbl Ha 2 % 6onee rpaHuubl
HeornpejesnieHHOCTN BO B3BELUEHHbIX CyMMax.

Ta6numya Bl

[Avana3oH A. HM WwnpwnHa nonocebl (FWHM)
200 5 X< 400 He 6onee 4 um

400 5k <600 He 6onee 8 Hm

600 5 A< 1400 He 6onee 20 Hm

1400 5/. Bes orpaHnyeHun

Bonee CMOXHbIA aHannWs, KOTOPblA yuMTbiBAeT CMEKTP MCTOYHMKA, MOXeT GbiTb MCMONb30BaH AN
YMEHbLIEHUs NpeAnaraemMoii TOUHOCTU LUMPUHBLI MO0Ckl. Pe3ynbTaThl aHasnsa A0/KHbl 6biTh BKIOUEHbI B
06bSAB/IEHHYH HEONPEee/IeHHOCTb U3MEpPEHMUIA.

MpumMevyaHue - CUCTEMbI, KOTOpPble MOCTOSIHHO CYMMUPYIOT CUTHa/I B Te4YeHWe CheKTPasibHOro
CKaHUpoBaHusi, He OyayT co34aBaTb MOTPELIHOCTEN B MOSIHOW WM3MEPEHHO/ MOLLHOCTM OT BUAA CNEKTPasibHOM
UyBCTBUTE/IbHOCTU UM OT OTHOLUEHWSI LUMPWHBLI MOSIOChI K 06bSABMIEHHOMY UHTEpBasly. BosbluMe 3HAYEHUS LUMPUHBI
nosnoc Bce elle GyAyT NPUBOAUTL K NMOTPELUHOCTSIM BO B3BELLEHHbIX pe3ynibTatax ¢ 3TUM TUNom npueopa.

B.2.3 TOYHOCTb A/IMHbI BOJIHbI

TOYHOCTb A/INHBbI BOJIHbI CpeAcTBa W3MepPeHus, UCNOJIb3yemMoro ANnA onpefesieHns CrnekTpasibHoro
BMAa WCTOYHMKA, MMeeT 60MbllOe BAWSHWE Ha B3BelLeHHble 3HayeHus. Hanpumep, onacHas B3BelleHHas
hyHKUMA Y® Suv<A) M3meHsieTCa C 4YpesBblyaiiHOW ckopocTblo, T.e. 250 % Ha 3 HM npu 300 HM. Ecnwu
TpebyeTca npuemnemblii npegen NOrpewHocTU, TO W3MepeHHas 3Heprus Ao/KHa OblTb OueHeHa Ha
onpefeneHHol 4INHE BOJIHbI, TEM CaMbiM OHa CTAHOBUTLCSA NPUGAN3UTENBHO B3BELIEHHON.

Ta6bnuua B.2 npeactaBnset coboil npumep M3MEHEHWUS B3BELUEHHbIX pe3ynbTaToB OT 3a4aHHOoro
nHTepsana uamepeHus 0.1 HM. Vi3mMepeHHble 3HAYeHUA onpefenslT C NOMOLULbIO CleKkTpopajuomeTpa C
TPeyrosibHOl YyBCTBUTENbHOCTbIO, LWWUPUHOW MOMOCbI 2 HM. 3aAaHHbIM MWHTepBasioM 1 HM. Cymma
N3MepeHHbIX 3HaYeHMNIi 0OAMHAKOBA Kak yKa3aHO B CMeLLeHHON CTpOoKe M3-3a NonoxeHuii B.2.2. B3seweHHoe
3HayeHne MeHsieTca Ha 2,5 % nNpuM U3MEHEHUU ANMHbI BOMHbI HAa 0,1 HM. MOrpewHoCTb 3TOW BeNNYUHBI
MOXeT BO3HUKHYTb TOrga, Korga f/iuHa BOJIHbl CpefcTBa U3MepeHus-umeeT norpewHocTs 0.1 Hwm.
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Ta6nunya B.2- Mpumep NOrPeWHOCT BO B3BEWEHHOM 3HAYEHUN 13-3a NOTPEWHOCTN B ASIMHE BOSHbI

AnvHa OnacHasn 305 Hm 305,1 Hm OTHOWweHn
BOJIHbI, B3BelleHHana  l3mepeHHoe B3BelweHHoe V3mepeHHOe  B3BelleHHoe € Cymm
HM yHKUMA YO 3HauyeHue 3HauYeHune 3HauyeHune 3HauyeHue
Sw(X)
304 0.08485 0.25000 0,02121 0,22500 0.01909
305 0.06000 0.50000 0,03000 0,47500 0.02850
306 0.04540 0.25000 0,01135 0,27500 0.01249
307 0.03436 0.00000 0,00000 0,02500 0,00086
Cymma 1.0000 - 1.0000 - He meHee
100%
Cymma - - 0.06256 - 0.06094 He meHee
97.4%

TOYHOCTb AJIMHBI BOJ/IHBI MOHOXpOMAaTopa, WUCNOJIb3yeMOoro A48 NPOBEPKM ONacHOCTU, AOJ/IKHA ObiTb
[0CTaTOYHOW ANa ob6ecnevyeHUs B3BELIEHHbIX Pe3yNbTaToB C MOrpelwHOCTb0, BO3HUKaWeW OT HETOYHOCTH
ONVHBI BOMHLI, MeHee 3 %. CneposaTesibHO, Heob6xoAuMMas TOYHOCTb 3aBUCUT OT 30HbI CcCnekTpa u
ncnonb3yemoli B3BeWeHHON dyHkuun. B Tabnuue B.3 ykazaHa npegnaraemasi TOYHOCTb C MOFPELIHOCTbIO
o0Koso 3 %.

Tab6nwuuya B.3 PekomeHgyemas TOYHOCTb AJINHbI BOJIHbI

AvanasoH X, Hm TOYHOCTb A/INHbI BOJIHbI, HM
200 s X< 300 0.2
300S X< 325 0,1

325 S X< 600 0,2

600 S X < 1400 2

Bonee cnoxHblii aHann3, yunTbiBaloLWmii CNeKTP NCTOUYHMKA, MOXET 6blTb UCNOMb30BaH A8 CHUXEHUA
npepnaraemoli TOYHOCTW AJIMHbI BOJIHbI. Pe3ynbTaTbl aHannMs3a [0/XHbl 6biTb BKIOYEHbl B 0O6BABMEHHYIO
HeonpefeneHHOCTb U3MepPEHUIA.

B.2.4 CnyyaiiHas nyuyncTtas MOUHOCTb

AGconoTHaA KanubpoBka cCnekTpopaguoMeTpoB TpebyeT WCNoNb30BaHWS WCTOUYHUKOB C LUMPOKUM
CrneKTpanbHbIM BbIXO4OM W BbICOKOW 3Hepruein. Ecnm cnekTpanbHOro OTpaxeHus HepocTatovyHo, TO Npwu
KannbpoBke AO/XHA OblTb yyTeHa AONOMHUTENbHAs 3HEPrus U3 Apyrux vacteil cnektpa. Pesynbratom
3TOr0 BMAa MOrpelWHOCTn SBNSEeTCA HeaocTaTok KanubpoBKM ChnekTpopagvomeTpa, 4TO NpPUMBOAUT K
YMEHbLIEHUI0 3HAYeHWs NoTeHUManbHON onacHocTu. O6bIYHOE OTHOLWEHMEe MexAay NOJIHOW 3Hepruein u
CUTHasIoM, NPUHMMAeMbIM MOHOXPOMAaTopoM, cocTasnfeT nopAgka 104 [na nonyyeHua ToyHocTM 1%
HeobxoaMMo, 4To6bl OTKa3 OT BHENOJ/IOCHOTO U3/y4eHuns coctasnana nopsgka 106. (Cm. MKO 63-1984).

B.2.5 BxopgHass ontuka ANA MW3MEpeHWUli CcnekTpasbHOW 3HEpPreTMYeckoi OCBEL,EeHHOCTHU:
PekomeHpaumnsa

Heckonbko pe3ynbTaToB MOMyYalT C MOMOLLbI0O MOHOXPOMATOPOB CO CTaHAAPTHOW BXOAHOW ONTUKOI.
VICTOYHMK ANA KannbpoBKN N N3MEepPAEeMbliA MCTOYHUK MOTYT UMETb pPasHylo MONAPHOCTb UK pasHblii pasmep,
npuBoAALLIMEe K U3MEHEHUAM BXOLHOro yrna. Kpome Toro, M3aMepeHHble UCTOYHUKM 6yAyT MMeTb Masnble U
60NblIKe yrnoBble pasMepbl. dTa pasHMLa MOXeT NMPUBECTU K MOrpewHOCTaM B udMepeHuax. Mcnonb3sys
hoTomeTpuyecknii Wwap B KayecTBe BXOAHOr0O YyCTpoicTBa MOHOXpomaTopa, PeKoMeHAyeTca MeTop
M3MepeHnii 3HEepreTUYeckoil OCBELLEHHOCTW, TakK Kak crydaliHbli KO3(MUUMEHT OTpaXeHUs MOKPbITUSA
penonspusyet BXOASAWMWIA CBET W NpaBWfbHbIA pacyeT [O/HKEH BblpaBHWBATb HACKONbKO BO3MOXHO
KOCWHYCHYI0 YyBCTBUTENIbHOCTb W, KDOME TOr0, YBENIMUYUTL OTpaxeHns B hOTOMETPUYECKOM Liape, KOTopble
NOCTOSIHHO nMonagawT BO Bxod paanomeTtpa. Ewe 6onblwine TPygHOCTM BO3MOXHbI C  KOCUHYCHOM
YYBCTBUTENbHOCTbIO Y® NPUEMHUKOB U3NYyUYEHUS.

B kayecTBe BXOAHOr0O YyCTpOiCTBa AN MOHOXpomaTopa WAW pajuomeTpa Takke MOXeT ObiTb
MCNONb30BaH NPaBUNbLHO paccyYuTaHHbIl paccemBaTtenb.

B.2.6 InHeiHoCTb

Mpepnonaraetca, 4YTo OoTAeNbHas ucCNbiITyemas samna WM CpeacTBO W3MeEpeHus, umeeT ApPYryto
paanomMeTpuyueckyto BeNUYUHY, YeM WCTOYHWUK, UCNONb3YyeMbll ANA KannbpoBKW UCNbITATENbHOW CUCTEMbI.
Ona kannbpoBKU MpeanoYTUTENbHO, YTOObI 6blna M3BECTHA SIMHENHOCTb CUCTEMbI, U U3MepeHusa cnegyet
BbIMOMHATL B Npegenax 3Tol NMHeRHocTU. HenuHenHOCTb B npegenax CUCTEMbl MOXeT ObiTb MCNpaBieHa
nyTeM WUCNoNb30BaHUA (DYHKLUN KannbpoBKW, NPUBOAALENA CUCTEMY K IMHEWHOCTU. DTO perynvpoBaHue
L0/KHO 6bITb MPUMEHEHO K KAIMGPOBKE U U3MEPEHUAM.
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B.3 NcTOUHMKN ANSA KannbpoBKu

PekoMeHAyeMbIMU UCTOYHMKAMU 4151 KANMOGPOBKM ABMAIOTCA AeliTepueBas paspagHas namna gna yé
obnactn n kannbposaHHaa BoNbhpamoBas unuM BoNbpamoBas ranoreHHas namna gns 6onee BbICOKWX
OANVH BOMH. YO®. Buaumoit n 6nmxkHei UK ob6nactu cnektpa. Y AeiTepueBoil Namnbl MOXET MEHATbCS
CBETOBOI NOTOK NMpM COXpaHeHuMn Buaa cnektpa. MNoatomy kanubposka cuctembl B o6nactu ot 200 go 350
HM C uCcnonb3oBaHMeM JeilTepueBoil Namnbl AO/KHA OblTb CKOppenupoBaHa YPOBHEM KanubpoBKu
BO/b)pamoBoii {BONb)pamMoBOi ranoreHHoi) namnel oT 250 go 350 HM. [nHa BOJIHbI, HUXE KOTOPOWA
MCMONb3YIT AeiiTepueByto namny, A0/MKHa 6blTb Kak KOPOTKOW, Tak M yuyuTbiBaloLWel Wym npu Kannoposke
BOMbhpamoBoii (MM BONbGYPAMOBOIA rafloreHHO) NaMnbl Ha NpakTuKe.
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Mpunoxexnune C
(cnpaBo4HOE)

AHann3 HeonpeaesieHHOCTU

AHanu3 HeonpejesnieHHoOCTH TpebyeT, 4TOObI BCE WCTOYHUKM HeOonpeAesleHHOCTU OblIM OLEHEeHbI
KONIMYecTBeHHO. [lepBbiM 3TanoM B aHanu3e HeonpeAesieHHOCTU ABMAETCA UAEHTUMUKaLUSA pasinyHbiX
MCTOYHMKOB HeonpegeneHHoCcTU. Huxe npuBefeH nepeyeHb, KOTOPbIA MOXET cTaTb HayasloM OLEHKU
HeonpefeneHHOCTU U3MEepPEeHWil, WCMonb3yeMblX [ANA knaccudukaymm namn M AaMnoOBbIX CUCTEM.
MogpobHOCTM wu3noxeHol B MKO 53-1982 <MeTofbl onpefenieHns XxapakTepucTuk paguomeTpoB U
hOTOMETPOB».

O6beKT naun npouegypa MICTOYHUK HeonpeeieHHOCTH
[AnHa BOHbI

LWWvpuHa nonocebl

YyBCTBUTE/IBHOCTb K U3MEHAIOLWEMYCS CNeKTpy
NnHenHoCTb

CT1abunbHOCTb

CnyualiHblii cBeT:

BHe fopoxKu

BHe nosiocel

CtaHgapThl (c yCTaHOBJIEHHOW
HeonpeaeneHHOCTbI0)

Kanubposka PaccTtosiHne

LleHTpoBKa

dnekTpuyeckan pabota

LleHTpoBka

PaccTtosiHne

CT1abunbHOCTb

Temnepartypa

Pasvep

dnekTpuyeckan pabota

CpefcTBO n3MepeHus

N3mepeHuns

McnbiTyeMblii MCTOYHUK

OTaenbHble KO3(UUNEHTBI HeonpeaeneHHOCTU AO/KHbI OblTb HaAeHbl WAW paccyuTaHbl. 3aTem
KaxAbl KO3 ULMEHT NPUMEHAIOT NPU U3MEPEHNAX ANA HAXOXAEHUSA BNAHUSA HA B3BELLEHHblEe 3HAYEeHWA Mo
knaccudumkaymm onacHoctu. Kak BuaHO B 5.3.3. MPOUEHT BAUAHUIA Ha B3BELIEHHble 3HAYEHUA MOXeT
oTAMYaTbCsA OT MNpoLeHTa HeonpeaeneHHOCTM OTAenbHOro koadduumeHTa. 3TO BMAHO NO WU3MEHEHUIO
CBETOBOIO NOTOKA NaMmbl HakanuBaHUA B PYHKUUN BXOLHOro Toka. C U3MEHEeHMEeM ToKa MEHSETCH 3Heprus,
nornowaemass naMnoi W, cnefoBatesibHO, MEHSITCS CONPOTUB/AEHWE W TemnepaTtypa namnbl. W3meHeHune
TOKa He BbI30BET INHENHOe n3MeHeHne o6l ero CBETOBOro NoToka. M3-3a n3meHeHns TemnepaTypbl CBETOBOA
NOTOK NPU €4WHUYHOW ANIMHE BOJIHbI MOXET He U3MEHATLCSA B MOSIHOM CBETOBOM MOTOKE. XOTS U3MEHEHUA U
He J/IMHEeNHbl, HO AN ManblX W3MEHEeHWW MOryT cumTatbCca NUHelHbIMU. O6bLIYHO AN pacnpocTpaHeHus
HeonpeAeneHHOCTU HEeOob6XO0AMMO HaWTU U3MEHEHWUSI OKOHYATesIbHOro 3Ha4YeHWs OTHOCUTE/IbHO W3MEHeHWi
HayanbHbIX (aKTOpoB. JTO OTHOWEHWE BAUAHUA Ha WU3MEHEeHWe BXOLHOrO 3Ha4YeHWs HasbliBalT
YyBCTBUTENbLHOCTbIO. Hanpumep, ANA namnbl HakanuBaHWsa HeO6O/blIOE W3MEHEeHWe Toka npusedeT K
N3MEHEHUID CBETOBOIO NOTOKA NPU MHTEpecYyL el ANNHE BOJHbI, Kak Noka3aHo B Tabnuue C.1.

Tab6nwuuya C.1- MNMpumep pacnpocTpaHeHUs HeonpeaeneHHoCTn

Tok namnbl CurHan npu 300 Hm
YcrtaHoBka 1 8.2000 8451
YcTtaHoBKa 2 8,2011 8461
3meHeHne 0.0134% 0.118%

YyBCcTBUTENbHOCTL cocTaBnseT 0,118 %/0.0134 % = 9.

HeonpepneneHHocTb Toka 0,1 % BbLI3OBET HeonpeAe/ieHHOCTb CBeTOBOro notoka 0,9 % npu 300 HM.

Kaxpas HeonpegeneHHOCTb A0/MKHA O6biTh OnpeAeneHa no OKoHYaTe/lbHOMY 3HAYEHWUI0 U BbipaXeHa B
npoueHTax. Bce HeonpefeneHHocTn o6beANHAIOT B KBajpaTypy v 3Ta o6befiUHEHHaA HeonpefesieHHoCTb,
BblpaXeHHas B nNpoueHTax, 3aTeM NpUBOAUTCA BMECTE C U3MEPEHHbIMU 3HAYEHUAMMU.
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CBefileHNs1 0 COOTBETCTBUM CCbIJIOYHbIX MEXAYHAPOAHbIX CTaHAapToB
HauuoHasIbHbIM CTaHAapTam Poccuiickoin denepauunv

Ta6nunua [JAN
O603HavyeHne N HaMMeHOBaHne
COOTBETCTBYIOLEr0 HaLOHaIbHOTO
cTaHgapTa

O603Ha4yeHne CCbiZIOYHOr0 CreneHb
MeXayHapoaHoro ctaHgapra COOTBETCTBUA

MKO 17.4-1987 MexayHapoAHblii

cBeToTexHu4yeckuit cnosapb (MCC) -

O6begnHenHas nybnukauna MIK/MKO

MKO 53-1982 MeToabl onpegeneHus

XapakTepucTuk paguomMeTpos 1

hoTomeTpoB

MKO 63-1984

CnekTpopagnomeTpuyeckne nsmepeHns

NCTOYHWKOB CBeTa

MKO 105-1993 CnekTpopaguomeTpus

UMMYNbCHBIX UCTOYHUKOB OMTUYECKOTO

n3nyyeHuns

NCO PykoBOACTBO MO BblpaXeHUto

HeonpepeneHHocTn B nsmepeHusax. NCO.

XKeHeBa. 1995 .

* COOTBETCTBYWOLWMWNIA HaUMOHaNbHbI CcTaHfapT OTcyTcTByeT. [lo ero yTBepXAeHus pekomeHayeTcsa
McnonbL3oBaTb MepeBOf Ha pycckuii A3blK AAHHOTO MeXAyHapohHOro crtaHgaprta. [lepeBog AaHHOTO
MexXayHapoaHoro ctaHgapta Haxoautca B YN Pecny6nukun Mopgosua «HUMNC um. A.H. NogbirnHa-.
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