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2 BHECEH TexHU4eCkum KOMUTETOM NO CcTaHaapTusauum TK 332 «CBeToTexHu4eckue usaenua»
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4 Hacroswmit CcTaHAapT WAEHTUYEH MEXAYHApOAHOMY CTaHaapTy M3K 62471:2006
«CBeTtobuonoru4eckas 6e3onacHoCTbL namn 1 namnoebix cuctemy (IEC 62471:2006 «Photobiological safety
of lamps and lamp systemsy).

Mpu npuMeHeHnn HacToALEro CTaHAapTa pPEKOMEHAYETCA UCMOoNb30BaTb BMECTO  CCbIMOYHbIX
MeXayHapoAaHbIX CTaHAAPTOB COOTBETCTBYIOLME UM HaLMOHAamMbHbIE CTaHAapThl Poccuiickon deaepayum u
MEXroCyAapCTBEHHbIE CTaHAAPThLI, CBEAEHUS O KOTOPbIX NPUBEAEHBI B AONONHUTENBHOM NPUNOXeHun JA

5 BBEJEH BMNEPBbIE

lpasuna npumereHus Hacmosaweao cmaHdapma ycmaHosneHb! 8 FOCT P 1.0—2012 (pasden 8). UHpopmayus
00 UBMEHEHUSX K Hacmosu,eMy cmaHOapmy nyonuxkyemcs 6 exeeo00HoM (1Mo cocmosHuio Ha 1 aHeapa mekyujeao eoda)
UHhopMaLUoHHOM yKasamene «HauuoHanbHblie cmaHOapmbi», a ohuyuanbHbIl mekem UsMeHeHuUl U nonpasok — e
eXemMecayHoM hopMaylUoOHHOM yKazamene «HauuoHanbHble cmaHOapmely. B crnyvae nepecmompa (3aMeHsl) unu
omMeHb! Hacmosaweeo cmaHdapma coomeemcmeyrowjee yeedomneHue 6ydem onybnukosaHo & b6nuxaliluem ebinycke
eXemMecayHo20 UHOPMalyUOHHO20 yKasamensa «HayuoHanbHble cmaHdapmbly. Coomeemcmeyiowas UHGhopMayus,
ysedomiieHUe U MeKCMbl pasMelWalomes makxe & UHGOpMaUUoHHOU cucmeme obuwe2o Monb3osaHUs — Ha
ogpuyuansHom calime @elepanbHo20 ageHmMCemea MO0 MEXHUYECKOMYy pesynupoeaHulo u Memponosuu 8 cemu
Uumeprem (gost.ru)
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BBepeHue

JNlamnbl  ObinM  paspaboTaHbl M u3roTaBnuBanucb B OOMbLUMX  KONMYECTBAX U cTamm
06LLepacnpoCTPaHEHHbIMU B TO BPEMS, KOT4a NPOMbILLIIEHHbIE CTaHAapTbl 6€30NacHOCTU HEe ObiNMM HOPMOA.
OueHKa 1 KOHTPOMb OMAacHOCTWM ONTUYECKOTO U3NYYEHUS NaMn U NaMnoBbIX CUCTEM HAMHOTO CIOXHEe, YeMm
noao6Hble 3a4a4u Ansi MOHOXPOMAaTUYECKON Na3epHO CUCTEMBI.

Ona ux BbINOMHEHUS HEOOXOAUMBI CMOXHLIE PaAUOMETPUYECKME U3MEpeHusA. ITu TpeboBaHua He
pacnpocTpaHeHbl Ha TOYEYHbIE UCTOYHMKM CBETA C NMPOCTON ONTUKOW, T.€. HA pacnpeneneHHble NCTOYHUKM,
KOTOpblE MOFYT COAepXaTb WM He coAepXaTb pasnuyHble pacceuBaTend U MNPOEKUMOHHYIO OMTUKY.
PacnpegeneHne wu3nyyYeHus no AfNMHAM BOMH MOXET MEHATbCA OT BCMNOMOraTenbHbIX OMTUYECKUX
3NeMEHTOB, paccenBaTenen, NIMH3 U T.MN., a TaKXKe OT UBMEHEHMIN pabounx yCnoBuii.

Ona OueHKN ONTUYECKUX UCTOYHWUKOB C LUMPOKOMOSIOCHBIM CMEKTPOM U3NyYeHUs, Takux Kak ayrosas
naMna, naMmna HakanuBaHusi, NMIOMUHECLIEHTHas namna, psaa namn unuM namnoBbiX CUCTEM, BO-NEpBbIX,
HeOOX0AUMO  onpeAenuTb  CMEeKTpanbHOe — pacrnpeferneHne  OMTUYECKOTO  M3MNYYeHUs]  UCTOYHMUKA,
BO3JEWCTBYIOLLEr0 Ha 4ernoseka. JTO NPUEMMEMOE AN OCBETUTENbHOW CUCTEeMbl CneKTpanbHoe
pacnpegeneHne MOXeT OblTb OTAMYHBIM OT (PAKTUYECKOTO W3MYYEHUs OAMHOYHOW mnamnbl, u3-3a
npeobpa3oBaHMsA CBETOBOrO Jlydya pPas3fUYHbBIMU ONTUYECKUMU JNIEMEHTaMM, Hanpumep, NPOEKUMOHHOW
onTukoin. Bo BTOPbIX, pasmep unu npoeumpyembiii pasmep UCTOMHUKA AOMMKEH ObITb M300paXkeH Ha obnactu
ceTyaTku, Ans KOTOPOW OMaceH CnekTpanbHbIA AUanasoH. B-TpeTbux, MoxeT notpeboBaTbCcs onpeaenexHme
U3MEHEeHUA 00NyYEHHOCTU U IPMEKTUBHON IHEPTETUHECKON SPKOCTM B 3aBUCMMOCTU OT paccTosHus. OAns
BbIMOMHEHUSA 3TUX U3MEPEHUN HEOOXOAUMbBI COXHbIE NPUBOPLI. MOITOMY PELLEHO BKMIOYUTL B HACTOALLMIA
CTaHapT OOLLENPUHATYIO TEXHUKY U3MEPEHMI namn U NamnoBbiX cuctem. MeToabl U3MepeHuii BMecTe ¢
yKasaHHOM Knaccudmkaumei rpynnbl pucka obecneumBaroT obwme TpebGoBaHus ANsi U3roTOBUTENEN WU
notpebutenen namn, 4tobbl ONPEeAENUTb KOHKPETHYIO CBETOOMOMNOrMYECcKyd ONacHOCTL NbOoI naMmnbl Unm
NaMnoBOW CUCTEMBI.

Llenblo HacToswwero craHpapra sBnsetcs obecnedyeHne CTaHAapTU30BAHHOTO METOA4A OLEHKU
NOTEHUMAanbHOW ONacHOCTU W3MYYEHUss OT PasfiU4HbIX namn  (9MeKTPUYeCcKUX WCTOYHUKOB CBeTa) U
NamnoBbIX CMCTEM (OCBETUTENbHBLIX NPUBOPOB).
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HALUMOHANBbHBLIN CTAHOAPT POCCUNCKOW GEOEPALUMN

JJAMObI N NTAMNOOBBLIE CUCTEMbI
CeeToOuMonoruyeckas 6e3onacHoCTb

Lamps and lamp systems. Photobiological safety

Dara BBepaeHusa — 2015—01—01

1 Ob6nactb NpUMeHeHus

HacToswuit cTaHaapT CoAepXUT PyKOBOACTBO NO OLEHKe cBeTobGuonornyeckoi 6e30nacHOCTU namn u
NamnoBbIX CUCTEM, BKMOYAs CBETUIbHUKM, W YyCTaHaBNMBAeT npeaenbl 06nyyYeHus, OOLENPUHATYIO
METOAUKY U3MEPEHUI U CXEMY Knaccudukauum Ans OLEHKA U KOHTPONSA CBETOOMONOrMyeckon onacHoCTu ot
BCEX 9MNeKTPUYECKUX HEKOrePEeHTHbIX LLUMPOKOMONOCHBIX UCTOYHUKOB OMTUYECKOTO M3fy4YeHus, BKMo4asn
CBETOANOAbI, KPOME Na3epoB C ANMHOI BOMHbI OT 200 Ao 3000 HM.

2 HopmaTUBHbIe CCbIKU

B HacToswem cTaHgapTe Mcnonb3oBaHbl HOPMATUBHBIE CCbISIKM HA CrieAyoLmne JOKYMEHTDI:

MKO 17.4-1987 MexagyHapoaHbii cBeToTexHUYecknin cnopapb (MCC) — O6beamHeHHas nybnukauua
MO3K/MKO (CIE 17.4-1987, International lighting vocabulary (ILV) — Joint publication IEC/CIE)

MKO 53-1982 MeToabl onpeaeneHus xapakrepuctuk paguomeTpoB u ¢goromerpos (CIE 53-1982,
Methods of characterizing the performance of radiometers and photometers)

MKO 63-1984 CnekrpopaguomeTpuyeckue wusmepeHuss uctouHukos cseta (CIE 63-1984, The
spectroradiometric measurement of light sources)

MKO 105-1993 CnekTpopaaMOMETPUss MMMYIbCHbIX MCTOYHUKOB onTuyeckoro wusnyyenus (CIE
105-1993, Spectroradiometry of pulsed optical radiation sources)

MNCO PykoBoACTBO MO BLIPAXEHUIO HEONpeAENeHHOCTU B uamepeHuax, UCO, XKenesa, 1995 r. (Guide
to the expression of uncertainty in measurement, ISO, Geneva, 1995).

3 TepmuHbI M onpeaeneHus

B HacTosiLeM cTaHdapTe NpUMEHEeHb! Creaylowme TEPMUHBLI C COOTBETCTBYIOLLMMW ONpeAeNneHUAMM:

3.1 aktMuHMuyHaa posa (cM. MCC 845-06-23) (actinic dose): Benuuuna, nonyyeHHaa nytem
CneKkTpanbHOW OLeHKM [03bl, B COOTBETCTBUM CO 3HAYEHWEM CNEKTPa aKTUHWMYHOTO AENCTBUA Ha
COOTBETCTBYIOLLEH ANUHE BOSHBI.

EanHuya: ,£1>K-M'2.

MpumedyaHMUe - B aToM onpeaeneHnn NoapasymeBaeTcs, YTO CNeKTp AeWcTBUA GepyT ANA AaHHOroO
paccMaTpuUBaeMOro akTUHWUYHOrO 3ddeKkTa, NpU4eM ero MakcumarnbHoe 3HaveHue pasHo 1. Korga npuBoasT
KONMUYECTBEHHYIO XapaKTepUCTUKY, Torga BaXHO YyKasaTb, Kakoe 3HadeHue BenUYuHbl, A403bl Unu aKTUHUYHOW A03bl
nMeeTcAa B Buay, T.K. eduHMLa I/I3MepeHI/|l7I B TOM U B ApyroMm cfiy4ae oguHakoBas.

3.2 yrnoBoii pasmep «, paa (angular subtense): BusyanbHblii yron 0T BUAMMOFO UCTOMHUKA B rnasy
Ha6n|o,anen$| nnn B TOYMKE U3MEPEHUA.

B HacTosLeM cTaHgapTe 3T yrhbl 0003HavaloT NOMHbLIM 3Ha4yeHnem, a He NONOBUHHbIM.

MpumMeyaHue - YrnoBoi pasmep & ByfeT UBMEHATLCA B OCHOBHOM NpU BBEAEHUM NUH3 UNK 3epKan B
OMTUKY MPOEKTOpPOB, T.e. YrNOBOW pa3Mep BMAMMOrO MCTOYHWKa OygeT OT/IMYEH OT YrMoBOro pasmepa (U3MYecKoro
NCTOYHUKa

3.3 aneptypa, anepTtypHasa avadparma (aperture, aperture stop): PackpbiTue, ycTaHaBnuBatoLlee
nnoLyazb, Ha KOTOPOW U3MEPAIOT CPEAHEE ONTUYECKOE U3NYYEHUE.

[Ans namepeHuin cnekTpanbHOW SHEPreTM4EeCKON OCBELLEHHOCTU 9TO PACKPLITME SIBNSIETCH OTBEPCTUEM
B chepe, pacnonioKeHHOW nepes BXOAHOW LUENbo paguoMeTpa/cnekTpopagmoMeTpa.

3.4 onacHocTb cuHero cBeTa (blue light hazard (BLH)): BoaMo)kHas 0nacHOCTL A4Ns CeTYaTKM, Bbi3BaHHAs
hoTOXMMMEN BCIeACTBUE OBMYyYEHUsT NyYNCTOi SHEPrMei B guanasoHe AnuH BonH ot 400 ao 500 HM.

MN3paHune ocpuumanbHoe
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OTOT MEXaHU3M MOBPEXOEHUA JOMUHUPYET HAA4 MEeXaHW3MOM TEMNNOBOro NOBPEXAEHUSA NPU BPEMEHU
6onee 10 c.

3.5 namna HenpepbiBHOW BOMHLI (continuous wave (CW) lamp): Namna, pa6otalowasa ¢
HenpepbIBHOW 0TAaYen B TedeHune Gonee 0,25 ¢, T.e. He nynbcupyloLwasa namna.

MpumeyaHuue — B HacTosWweM cTaHgapTe namnbl obLwero HasHadeHus (JIOH) onpegensioT Kak namnsl
HenpepbIBHON BOSHBI.

3.6 aputema (cm. MCC 845-06-15) (erythema): NokpacHeHue KOXxu, 3AEKT, KOTOPbIA BbI3BaAH
CONHEYHOI paauauuen Unm UCKYCCTBEHHbIM ONTUYECKUM U3NYYEHUEM.

MpuMedyaHne — CTeneHb BbipaXeHHOW 3pUTeMbl UCMONB3YIOT B Ka4ecTBE PYKOBOACTBa MO J03MPOBKE
npuMeHsaeMon npu YO Tepanuu.

3.7 paccTosiHMe o6nyyveHus, M (exposure distance): PaccTosiHue OT namnbl UM JIaMNOBOW CUCTEMBI
[0 6nmkaien TOYKM Tena Yenoseka.

Ona namn, usny4yaroLLmMx BO BCEX HanpasleHUsx, PacCTostHUE U3MEPSIOT OT LieHTpa Tena Hakana unu
OYrM UCTOYHWKA, @ ANns pedneKkTOpHbIX NaMmn pPacCToOsAHWE W3MEPAIOT OT BHELUHER KPOMKM JMH3bI UK
NNOCKOCTU, ONPeAensIoLen KoHeLl oTpaxarens, Npu OTCYTCTBUM JINH3bI.

3.8 npegen obnyveHusa (exposure limit (EL)): YpoBeHb OGNyYEHUS rnasa WnM KOXM, KOTOPbIi
NPeanonoXUTENbHO HE BbI3OBET OTPULATENbHbIX BUONOrMyecknx acpcheKTos.

3.9 ABuMxeHue rnas (eye movements): lNepemeLueHue, nNpu KOTOPOM rras, CGOKYyCMPOBAHHLIA HA
00bEeKT, crnerka nepeaBuraeTcs ¢ YacToTon HECKONbKO epl,.

310 GbLICTPOE NEepemMelleHue rnasa Bbi3bIBAET pacLUMPEHNE M30OPaKEHUS TOYEYHOr0 MCTOYHMKA Ha
ceTyatke OO yrmosoro pasmepa okono 0,011 paguana. 3a Bpemsa 6onee 100 ¢ HapywaeTcss CNOCOBHOCTb
cchokycupoBaTh B3rnsd, Bbi3blBasd, Takum 00pasom, AanbHeliee pacnpocTpaHeHWe MOLLHOCTU U3Ny4YeHus
no ceTyaTtke u3-3a ABUXEHUSA rnas, HanpumMep, Npu YTEHUU,

3.10 none o63o0pa, cp (field of view): TenecHblii yron Kak «BUAWUMBIAN» NPUEMHUKOM MW3Ny4YeHUs
(NpUEeMOYHBIN yror), Takou Kak paauoMeTp/CnekTpopaguomMeTp, U3 KOTOPOro NPUEMHUK U3NyYeHUs nonyyaeT
U3nyyeHue.

MpumevyaHus

1 Mone ob3opa Hernb3s NyTaTh C YrNoBLIM pa3MeEPOM BUAUMOrO UCTOYHUKA Q.

2 [InAa onucaHua KoMbLEBOro CUMMETPUYHOrO MpPOCTpaHCTBEHHOro yrma nons ob3opa uHOrAa WCMONb3yHT
NOCKWIA yron.

3.11 mamnbl o6uwero HasHauyeHusi; JIOH (general lighting service (GLS) lamps): Jlamnbl,
npeaHasHavYeHHble AN OCBELLEHUS NPOCTPaHCTB, KOTOPble 06bLIYHO UCMONL3YIOT UMK HabnoAAoT NoAN.

Mpumepamn SBMASAIOTCS Namnbl AnNA OCBELEHUst OUCOB, LUKOM, JOMOB, 3aBOAOB, AOPOr WIM
asToMobunen. K HUM He OTHOCAT namnbl ANs KMHOMpOeKuuu, penporpacdumn, «3arapa», NpOMbILLMEHHbIX
NpoOLECCOB, MEANLIMHCKOrO 06CNYXMBAHUA U NPOXKEKTOPOB.

3.12 onacHoe pacctosinne (hazard distance): CM. «onacHoe pacCTOsiHue Ansi KOXU» U «OnacHoe
paccTosiHue Arnsi rnasy.

3.13 ocBelweHHOCTL B To4ke nosepxHocTu E |, nk (cM. MCC 845-01-38) (illuminance (at a point of a

surface)): OTHOWeHWe CBETOBOr0O noToka d ,, NagaloLero Ha SMeMEHT MOBEPXHOCTU, COoAep Kaluun
paccmaTpuBaemMylo TOMKY, K nnowaan d  9Toro anemeHTa:
E = do, . 3.1)
d4

3.14 wundpakpacHoe usnyvyenme (cm. MCC 845-01-04) (infrared radiation (IR)): OnTtuuyeckoe
U3ny4eHune, y KOTOpOro AnuHbl BOMH 6onee AnuH BOMH BUAUMOTO M3NyYeHuUs!.

MpumevyaHus

1 [na nHdppakpacHoro nsny4eHua guanasod mexay 780 u 10° HM 0BbIUHO pasfensioT Ha noaauanasoHbl: NK-A
(o1 780 0 1400 HMm), MK-B (o1 1400 go 3000 HM) n UK-C (oT 3000 a0 10° Hm).

2 WHdppakpacHoe Wany4yeHne 4acTo OLEHUBALOT KaK OTHOLLEHME CMeKTpanbHOro OBLLEro U3nyyeHus, nagatoLero
Ha NOBEPXHOCTb, Ha eMHULYY 3TO NOBEPXHOCTU (06Ny4eHHOCTL). MpuMepamMu NpUMeHEHUs1 MHDPaKPaCHOro U3Ny4YeHUs
SABMNAKTCA MPOMbLILLMEHHBIA Harpee, cylwka, cnekaHwe u dotopenpoayKkuus. MNpu HEKOTOPLIX NMPUMEHEHUNAX, TaKUX Kak
MHdpaKkpacHble HabnogaTenbHble CUCTEMbI, UCMONL3YIOT MPUEMHUKN U3NYYEHUS, YYBCTBUTENbHLIE K OrpaHUHEHHOMY
AWanasoHy ANWH BOMH, MPU 3TOM BaXHbIMU ABNAKOTCA CrEKTparibHblE XapakTEPUCTUKM MCTOYHUKA W NPUEMHUKa
U3NyYeHus.

3.15 npepycmatpuBaemoe npumeHenue (intended use): [MpumeHenue wu3genus, npouecca umm
obcnyrBaHUsA B COOTBETCTBMM CO cneumchuKauMsMK, MHCTPYKLMSIMU UNW MHAOpMaLMei, NpeaocTaBneHHbIMU
MOCTaBLLMKOM.

2
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3.16 aHepreTUyeckan OCBeWEeHHOCTb, Br-M 2 B TOuKe nosepxHocTu (cm. MCC 845-01-37) (irradiance
(at a point of the surface)): OTHoweHne nortoka u3nyvyeHnsa dP, nagaowero Ha NEMEHT NOBEPXHOCTH,
coaepXaLumin paccmaTpuBaeMyto TOUKy, K nnowaam d - 3Toro aneMeHTa:

do
E=— 3.2
d4
3.17 namna (cm. MCC 845-07-03) (lamp): CTOYHUK, CO3aalOLLmMi ONTUYECKOE M3nydyeHue, O0OblMHO

BUaAUMOE.

MpumeyvyaHus

1 HekoTopble TUMbI CBETUBHUKOB, KOTOPLIE COCTOAT U3 NaMMbl ¢ abaxypoMm, oTpaxarenem, LapoM, KOXYXOM Unu
APYrMMU akceccyapaMmu, HasbiBaloT «namnaMmy.

2 B HacToslLLleM cTaHAapTe TepMUH O3HaYaeT SNEeKTPUYECKUA NCTOYHUK cBeTa, Kpome nasepa, KOTopblil cosfaeT
usnyvyeHue B BuAUMOW 0ONAcCTM 3NEKTPOMarHUTHOrO CrekTpa. YCTpoiCTBa, reHepupylowme cBET W UMelowue
Hepa3beMHble KOMMOHEHTH! ANA KOHTPONA ONTUYECKUX NapaMeTPoB, Takue Kak JIUH3bI UMK oTpaxXaTenu, Taloke cunTalT
namnaMu, Hanpumep, cBETOANOALI C NUH3AMKU, NaMmmbl C NUH3aMK, UCTOYHUK ¢ NapabonuyeckuM WMn SNAUNTUYECKUM
oTpaxaTrenem.

3.18 namnoBaa cuctema (lamp system): Jlioboe MW3rOTOBNEHHOE u3genue WUNU CcobpaHHble
KOMMOHEHTbI, NPeAHa3Ha4YeHHbIe Ans BCTPAUBaHMSA namn.

3.19 Oonbwon MUCTOYHMK (large source): Pa3mep u3o0pakeHUst UCTOYHMKA Ha CeTvaTke TakoW
OOnbLUOW, YTO TEMMOBOM NOTOK B paguaribHOM HanpabrieHUWM OT LEHTpa u300paXkeHus Ha OKpyxatowen
61ONOrMYECKON TKaHW, Mano OTNMYaeTcs OT TEMMOBOIro NOTOKA B OCEBOM HaNpaBleHun.

3.20 nasep (laser): ACTOMHMK C KOTEPEHTHbIM ONTMYECKUM U3Ny4deHueMm, paboTalowmi Ha OCHOBe
BbIHY>KOEHHOIO U3Iy4YeHUs.

3.21 cBert (light): CM. «BUAMMOE U3NYyYEHUER.

3.22 ceetogunoa; Chl (cM. MCC 845-04-40) (light emitting diode (LED)): MonynpoBoaHukoBbIti npubop
C p-n nepexoaoM, MCMyCKaloWUA HEKOrepeHTHOe BUAUMOE MU3flydeHWe Nnpu NPONyCcKkaHuM uYepe3 Hero
NPSAMOTo TOKa.

3.23 nomeH (cM. MCC 845-01-51) (lumen): CBETOBOI NOTOK, U3fly4aeMbii B €4UHUYHOM TENECHOM
yrne (ctepaguaH) paBHOMEPHbLIM MCTOMHUMKOM CBETa € cunoi ceeTta 1 Kangena.

OKBMBASIEHTHOE OnpeJerneHne: CBETOBOW MOTOK Nyyka MOHOXPOMAaTUYECKOro M3My4eHus, y KOTOporo
yacroTa pasHa 540-10' [y u NoToK U3nyuexus paseH 1/683 BT.

MpumeduyaHune —Eaunuga CH cBeToBOro noToka.

3.24 cBetunbHuk (cm. MCC 845-10-01) (luminaire): CseToBoit npubop, nepepacnpeaensiowmin,
duUnbTpyOLWKii 1 npeobpa3syowuii CBET, U3Ny4aeMblii OAHON WU HECKONLKUMM NamMnamu, U Coaep KaLLmii
BCe HeoOXxoaumble peTanu, AnA KPenneHuss WM 3aumTbl flaMn, a TakKe SreKTpudeckue Lenu u
npucnocobneHns AN NOAKMIOMEHNS K MUTAIOLLEN CETH.

Il pumMmevyaHune - CnoBo «CBETUMBHUK» M «faMnoBaa CUCTEMa» 4YacTo CUYUTaAlOT CUHOHMMaMMW. ﬂﬂﬂ
HacTosLWero craHfjapTa «CBETUNbHUK» cyuTaloT npubopom, nepepacnpejensowuMm ceBeT B obliem ocselleHuu, a
«amnoBas CUCTeMa» npegnonaraeT NpUMeHeHUe namn He AnA o6u4ero ocBeleHunA.

3.25 ApkoCTb B AAHHOM HaNpaBneHWU, B JaHHOW TOYKE peanbHOW Mnu BooOBpakaeMon NOBEPXHOCTU
L,, ka-m ? (cM. MCC 845-01-35) (luminance (in a given direction, at a given point of a real or imaginary
surface)): Benuuuna, onpeaensemMas no doopmyne

v = L, (3.3)
dA4 cos6dQ

rae d®, — CBETOBOI NOTOK, NEPEHOCUMbIN B ANEMEHTAPHOM Ny4Ke Nyven, NPOXOASALLEM Yepes AaHHYIO
TOYKY U pacnpocTpaHsiioLLEMCA B TenecHom yrne d Q , cogepxallemM JaHHOe HanpasneHue;

dA — nnowaab ceueHnsl AAHHOTO My4yKa, NPOXOASALLEro Yepe3 AaHHYIO TOUKY;

0 — yron mexxay HOpMarbio K JaHHOMY CEYEHUIO U HanpaBfieHUEM My4Ka ny4en.

3.26 nrokc (cm. MCC 845-01-52) (lux): OcBeLLIEHHOCTb, CO34aBaemasn CBETOBLIM NOTOKOM B 1 MNIOMEH,
paBHOMEPHO pacnpeaeneHHbIM No NOBEPXHOCTU, NNOLWAAb KOTOPOW pasHa 1 M.

MpwumMmeuyaHue —EauHnya ocBeleHHocTu CU.

3.27 onacHoe paccrosiHue ana rmas, m (ocular hazard distance): PaccTtosiHue OT UCTOYHUKA, B
npeaenax KOTOpPOro 9HepreTudeckas SApKOCTb WNWU  SHEPreTMYecKass OCBELUEHHOCTb NpU  AAHHOW
NPOAOMKUTENBHOCTU 06MNYyYEHNS NPEeBLILLIAET NPUEMNEMbIN Npeaen obnyyYeHus.
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3.28 onTtuyeckoe usnyyerHue (cM. MCC 845-01-02) (optical radiation): SnekrpoMarHuTHOE usny4yeHme
C ANWMHaMK BOJMH, NEXalmmu B npeaenax Mexay obnactblo nepexofa K PEeHTTeHOBCKMM fny4vam (4nuHa
BOMHbI OKONO 1 HM) U 00NacTbIO Nepexoaa K paguoBonHam (AnNMHa BOSHbI OKOSO 10° HM).

MpuMeyvyaHune — YneTpadpuonetoBoe nsnyyeHue ¢ ANUHOIW BOMHbI MeHee 180 HM (BakyyMHbId YD)
CUJTIbHO nornowaeTcd KACIIOpoAOM Ha BO3gyxe. ﬂJ’IH HacToAuwlero CraHgaptTa WwWWpuUHa ANAHBbI BOJTHbI OMTU4YECKOro
u3ny4eHus npuHumaetcsa Gonee 200 HM, Kpome Toro, rmas nepefaeT Ha ceTyaTKy onTUYeckoe uanyydenue ot 380 Ao
1400 HM, Takum o6pa3soM, 3TOT Auana3oH ANUHbI BONHbI TpebyeT cneuuanbHOro paccMOTPEHUst AMA onpeAerneHus
cBeTobUoNornyeckoii 6e3onacHoOCTn ceT4HaTKu.

3.29 cBeTokepaTOkOHBLIKTMBUT (photokeratoconjunctivitis): BosHukaioLas peakuusi poroBuubl U
KOHBIOKTUBbBI Ha 00ny4yeHue ynbtpacduonetosbim (YP) usnyveHmnem.

OnuHa BonHbl MeHee 320 HM Haubonee adcekTuBHA AnA aTOro. MUkoBOE AENCTBME CMEKTPa OKOMO
270 HMm.

MpumevaHune - PasnuyHble pJedcTBUS  cnekTpa  onyBnukoBaHbl  ANA  cBeTokepaTuTa U
cBeToKoHblokTuBMUTa (MKO 106/2 1 MKO 106/3-1993), ogHako, 6onee nocrnefHue nuccnefoBaHus NoATBEPAUNN e4uHOe
feiicTBME cnekTpa ANa o6oux BosfeicTBMiA Ha rnas (MKO 106/1-1993).

3.30 umnynbcHaa namna (pulsed lamp): Namna, nepeaaroLlass SHEPrMIO OAHUM UIIM HECKOJIbKUMU
uMnynbcamu, npoAOIHKUTENBLHOCTLID MeHee 0,25 c¢. Jlamna ¢ HenpepbiBHOM MOCNEAOBATENbHOCTLIO
UMMNYMbCOB WM MOAYNMPOBAHHOW NYYUCTON SHEPrUEN, rAe MNUKOBOE 3HAYEHME NYYUCTOW SHEeprum
COCTaBIIAET HE MEHee AEeCATUKPaTHOW CPEHE NMyYUCTON MOLLHOCTM U3NyYEHUS.

MpumevyaHuns

1 |-|p0p,OJ'I)KVITeJ'IbHOCTb nMmnynbca namnel — UHTepBan BpeMeHU Mexay ToudKaMu NONOBUHHOW MOLLHOCTU U Ha
Ha4YallbHOM U KOHEYHOM Kpasax UMnynbca.

2 B HacTosLweM cTaHgapTe namMnbl 06LLEro HazHaueHWsl onpeaeneHsl Kak namrbl HenpepbiBHOW BOMHEI (cM. 3.5).
I_lpVIMepaMI/I MMNYNbCHbIX aMn ABMAKTCA J'IaMI'IbI-(bOTOBCI'IbILIJKVI, UMMNYNbCHbIE NaMnbl B CBETOKONUPOBalbHbIX
MalluHax, cBeToamoabl ¢ MOAYNUPOBaHHBIMU UMNYNbCaMKU U I/IMI'IyJ'IbCHbII7I CBeT.

3.31 aHepreTMyeckas SAPKOCTb B [JaHHOM HanpasnEHUW, B JAAHHON TOYKEe peanbHOW W
BOOBpaXkaeMoii noBepxHocTH L, BT-M 2 cp'1 (cm. MCC 845-01-34) (radiance (in a given direction at a given
point of a real or imaginary surface): BenuuuHa, onpeagensiemas no copmyne

do

L=——,
dA4 cos6dQ
roe d® — noTOK U3MyyYeHUs, NEPEHOCUMbIN B SNEMEHTAPHOM NydvKe nydyei, npoxoasliem 4epes
JAaHHYIO TOYKY U pacnpocTpaHsiioLemMcsl B TenecHom yrne d Q , coaepxxallemM aaHHOE HanpaBneHue;
dA - nnowaab ceyeHusi AaHHOTO NMy4ka, NPOXOAALLEro Yepes AaHHYIO TOUKY;
0 — yron mMexxay HoOpManbio K JaHHOMY CEYEHMIO U HanpaBrieHUeM Ny4ka nyyei.
MpumedyaHune - 3TadopMyna TaKke CnpaBeanuBa Ana 3HEPreTUHECKOH APKOCTU ¢ UHTErPUPOBaAHHBIM

BpeMeHeM, ecnn B ypaBHeHue AN L ny4UcTyro MOWHOCTb d® 3aMeHUTb Ha SHEPruto nanydeHus d Q

(3.4)

3.32 aHeprua m3nyuenms, bk (cM. MCC 845-01-27) (radiant energy): UuTerpan no BpemMeHu OT
MOLLIHOCTU n3ny4veHus @ 3a AaHHbIW OTPE30K BpeMeHu At

t
Q= [edr (3.5)

0
3.33 3HepreTnyecKkas 3KCNO3ULMA B TOYKE NOBEPXHOCTU, ANSA AAHHOW ANUTENbHOCTH, DKM 2 (cm.
MCC 845-01-42) (radiant exposure (at a point of a surface, for a given duration): OTHOWeEHKEe SHEPrUmn
n3ny4veHus dQ, najgarooLwen Ha 3NeMeHT NOBEepPXHOCTU, coaepXKalen AaHHYI0O TOYKY, B TedeHue AaHHOW

ONUTENbHOCTHK, K nnowaam dA aToro snemMeHTa:

-39 (3.6a)
dA4

OKBUBaNeHTHOE OnpeferieHne: UHTerpan Nno BpemeHu oT E, 06ny4eHHOCTU B 1aHHON TOYKE 3a J1aHHYI0
ANUTENbHOCTL Af:

H= IEdt. (3.6b)
At

3.34 mowHOCTbL u3nyyeHua ¢, Br (cm. MCC 845-01-24) (radiant power (@)): MOLUHOCTD,
usrnyyaemas, nepeiaBaeMast uUnu NPUHUMAaEMas B BUAE U3NyYEHUs.

4
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MOLLHOCTb M3nyYeHUsi 4acTO Ha3bIBAIOT NYYNCTbIM NOTOKOM.

3.35 cetyatka (cM. MCC 845-02-01) (retina): CeeTodyBcTBUTENbHAA 00ONOYKA HA rMasHOM [JHe,
COCTOALLAA U3 NPUEMHMKA CBeTa: konboyek M nanodek, — U HEPBHbIX KNETOK, OT KOTOPbIX BO3ByxaeHue
nepeaaeTcs 3puTenibHOMY HEpBY.

3.36 oxor ceTyaTtkwm (retinal bum): CBeTOXMMHYECKOE UMK TENNOBOE NOBPEXAEHUE CETHATKY.

3.37 onacHan 30Ha AnA cetyatku (retinal hazard region): CnekTpanbHbiii gnanason ot 380 go 1400
HM (Buaumbli mmoc UK-A), B KOTOPOM rnas nponyckaeT ONTUYECKOE U3Ny4YeHUe Ha CeTHaTKy.

3.38 onacHoe paccToaHue Ana Koxu, m (skin hazard distance): PacctosiHue, npu KOTOPOM B TEYEHNE
8 u 06ny4YeHus 3HepreTMIecKkasn 0CBELLEHHOCTb NPEeBbILLAeT NpUeMneMbIN npeaen 06nyyeHus.

3.39 cnekTpannHoe pacnpegenenue, [XuM ' (cM. MCC 845-01-17), (spectral distribution):
OTHOLLEHNEe 3HEepPreTM4ecKon, CBETOBON Mnn (POTOHHOM BenuYMHbI AX()\) B3ITOW B Manom CNeKTparibHOM
unTtepaane di, cogepxaluem AaHHYI0 ANUHY BOMHBI A, K 3TOMY UHTepBarny:

_dxe)
3 = .
dr
MpumeyaHnue -TepMuHy cnekTpansHoe pacnpefeneHne OTAAOT NPEANoYTEHWe, KOrAa UMEKT Aeno ¢
dyHKUmeRn X, () B LLUPOKOM iUanasoHe ANUH BONH, a He Ha Kakon-nubo onpepeneHHoi ANUHE BOMHBI.

(3.7)

3.40 cnekTpanbHas 3HepreTMYeckasi OCBElEHHOCTb, BT'M *-Hm ' (spectral irradiance): OTHOWeHne
nyyucroi mowHocTu dP(L) B uHTEpBane AnuvH BonH dA, nagaioLleil Ha 3NEeMEHT NOBEPXHOCTU, K nnowiagu
dA 3TOro saneMeHTa u uHTepBany AnNuH BONH di:

E _do (x).

Y dAda 2

3.41 cnekTpanbHaa 3HepreTuMyeckasa SIPKOCTb ANA WUHTepBana AnNUH BONMH d B 3aJaHHOM

HanpaBneHnu B AaHHol Touke L,, BT-M *uM -cp ' (spectral radiance (for a wavelength interval da, in a

given direction at a given point)): OTHOLIEHWE NYYUCTON MOLUHOCTU dP,, NPOXoAALLel Yepes 3Ty TOYKY B

TenecHom yrne d Q B AaHHOM HanpaBneHUM, K NPOWU3BEAEHUIO MHTEPBANA AMWH BOMH, MOWAAN CEYEHNS

ny4ka Ha nrocKoCTb, NepneHanKynapHylo 3TOMy HanpasneHuio (Cos@ dA) U coaepkallyo AaHHYIO TOUKY, U
TenecHslii yron d Q :

(3.8)

do ()

* " d4cosBdQd
3.42 crepaguan (cm. MCC 845-01-20) (steradian):; TenecHblit yron ¢ BEPLWWUHON B LEHTPE CEPHI,
BbIPE3aIOLLMA Ha MOBEPXHOCTU cpepbl NNOLAAb, PaBHYIO MOWAAM KBagpaTa CO CTOPOHOW, PAaBHOW
paaunycy cdepsl.
Mpumedyanune -Eaunnya CU TenecHoro yrna.
3.43 ynbtpadmonetosoe usnyvyenume (Y®) (cm. MCC 845-01-05) (ultraviolet radiation (UV)):
OnTnyeckoe n3ny4eHne, y KoToporo AMMHbLI BONH MeHbLUE ASIMH BOSIH BUGUMOTO U3NyYeHus.

(3.9

MpumevyaHnuns

1 Ons yneTpadguoneTtoBoro (Y®) wnanydeHus fuanaszoH mexay 100 u 400 HM oBblMHO pasgensloT Ha
nogavanasorbl: YO-A — ot 315 go 400 HM, YO-B - o1 280 0 315 HM 1 YD-C — oT 100 go 280 HM.

2 3T 060o3HaveHnn Ana YP He MMEKT TOUHBIX MPEAENoB, B YaCTHOCTM AMsi CBETOBMONOrMYecKknX adheKToB.

3 B HekoTopbix obnacTsx ceeTobuonorun 6epyT guanasoHbl ANWH BOrH oT 200 Ao 290 HM, oT 290 g0 320 HM U oT
320 po 400 HM, KoTopble HernpaBWNbHO HasbiBalT YP-A, YO-B n YP-C cooTBETCTBEHHO. YnbTpaduoneToBoe
nany4eHue ¢ ANMHOA BonHbl MeHee 180 HM cuUTaIOT BaKyyMHbBIM YIbTPacMONEeToBLIM U3nyYeHneM. ManydeHue ot 380
A0 400 HM CYMTaIOT BUAUMBIM U3NTY4EHUEM, XOTA hOpMaribHO Mo ONpefeneHnto OHO OTHOCUTCA K YNbTpaguoneToBoMy
AnanasoHy.

3.44 Buaumoe unsnyvenue (cM. MCC 845-01-03) (visible radiation): OnTuueckoe uanyyenue, koTopoe
MOXXET HEMNoCpPeCTBEHHO BbI3BaTb 3PUTENbLHOE OLLYLLEHKE.

MpuMeyaHue - HecylectByeT TOYHLIX NPefenoB CNEKTPANLHOTO 4ManasoHa BUAUMOrO UaMyYeHnst T.K.
OHU 3aBUCAT OT MOLLUHOCTM JJOCTUratoLLero ceT4aTkiu U3ny4eHns 1 YyBCTBUTENbHOCTY HabrtogaTens. 3a HWKHUIA npegen
06LI4HO NPUHUMALOT Anana3oH oT 360 Ao 400 HM, a 3a BEpXHUI Npegen — Anana3soH oT 760 Ao 830 HM.

3.45 yron 3penusa (visual angle): Yron, nog koTopbiM OOLEKT MNM AeTanb B Touyke HabGmogeHus
CYUTalOT BUAUMBIMMU.

EavHnueit CU ana yrna ABNAeTcA paguaH, XoTs OH MOXET ObiTb M3MEpPeH B MUnnupaguaHax,
rpagycax unu MUHyTax gyru.
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4 Tpepenbl obnyyeHun

4.1 OO6me NnonoxeHus

Jhoau BONM3M mamn ¥ NaMnoOBbIX CUCTEM He AOMKHbI 0ONyYaTbCA A0 YPOBHEN, NPEeBbILLAOLLMX
npegesnbHble 3HAYEHUS, yKa3aHHble B Huxecneaylowmx pasgenax. 3HaueHus npegenoB obnyvenusa Gepyt
M3 pasHbiX PYKOBOACTB ICNIRP", KOTOpble B CBOIO OYepeab OCHOBaHbI Ha WHGOpPMauyun no
3KCNepUMeHTanbHbIM MCCHe,D,OBaHVIFIM (0630p nyGnukauumi cMm. npunoxxeHue A).

Mpepenbl obnyvyeHuss nNpeacTaBnAlT cobON TakWe YCNOBUS,, NMPU KOTOPbIX JoAW MOryT ObiTb
MHOTrOKpaTHO o0Ony4yeHbl 6e3 Bpeaa cBoemy 340poBbi0. OHAKO, OHM He pacnpOCTPaHAIOTCA Ha nioaen,
CKMOHHBbIX K CBETOUYBCTBMTESIbHOCTM WNW niogen, obrnyyaemblx B cpeaax, KOTopble AenawT nioaen
YYBCTBUTENbHBIMA K BPEAHOMY BO3[EWUCTBUIO ONTUYECKOTO U3NYyYeHUA Ha 340poBbe. Takue niogu Gonee
YYBCTBUTENbHbI K BO3JEWUCTBUIO K BPEAHBIM BO3AEWUCTBUSIM OMNTUYECKOTO W3NyYEHUs HA 3[0pOBbLE, YeMm
noan, KOTOPbIe HEHOPMarbHO YyBCTBUTENbHBI U NONYTHO 06ny4aloWwmecs B CBETOUYBCTBUTENbHBIX Cpeaax.
BocnpunmunBOCTM CBETOUYBCTBUTESBHBIX MIOAEN CUMLHO OTNNYAIOTCA APYr OT Apyra, NO3TOMY HEBO3MOXHO
YCTaHOBUTb NpeAenbl 00ny4eHns Ans 9T0N KaTeropuu.

Mpeaenbl 00nyyeHUs1 B HACTOSALLEM CTaHAAPTE NPUMEHUMBI K UCTOMHUKAM HENPEepbIBHOTO AENCTBUSA, Y
KOTOPbIX NPOAOIMKUTENLHOCTL 06nyyeHus ot 0,01 ¢ A0 8 4 U A0MKHbI ObITb UCNONbL30BaHbI KaK PYKOBOACTBA
Ans KOHTponsa o0ny4eHus. S3HAYEHUs1 HE ABMSAIOTCA TOYHLIMU FPaHULAMU MexXay onacHbiMu U Ge3onacHbIMK
YPOBHAMM.

Mpeaensl 00My4YeHUs1 LLMPOKOMONOCHLIM BUAUMBIM U UK-A usnyvyeHuem ansa rnasa Tpebyer 3HaHua
CMeKTparibHON 9JHEepPreTUYECcKoM SPKOCTU MUCTOMHMKA L, U NOMHOW 3SHEepPreTUYecKom OCBELYEHHOCTU E,
U3MEPEHHbIX B 00Ny4YeHHOM rnasy yenoseka. Takue nogpobHbie CNeKTpanbHble AaHHLIE UCTOYHUKA CBETA B
OCHOBHOM He00X0AMMbl TOMNbKO, KOrga sIPKOCTb UCTOYHMKA Gonee 10% ka-m . Mpu apkoctu meHee 3TOro
3HaYeHus npegernbl 00nydYeHus, BEposiTHO, He ByayT npesbilweHsbl. MNpeaens! 06nyquvm npuBeaeHbl B 4.3.

4.2 YaenbHble k03 duuueHTbl, BBeAeHHbIe ANA onpeaeneHna U NPUMeHeHns npeaenos
00nyvYeHna ceTyaTku
4.21 OuameTp 3pauka

JlyuncToiii NnoTok, BXOASLWMW B rmas WM normowaembin cetdatkon (ot 300 go 1400 Hm), obpaTHO
MponopuMOHaneH nIoLyaayn 3pauka. M3BEeCTHO, UTO AMaMeTp 3padka U3MEHAETCA OT 7 MM !, PU O4EHb HU3KOM
apkoctn (meHee 0,01 kam ) [0 OKONO 2 MM MpKU 3HAYEeHUAX APKOCTU nopsiaka 10* ka-m °. Cnabbim
BWU3yarnbHbIM CTUMYINIOM CHUTAIOT CTUMYN C MaKcmmaanou SIPKOCTLIO (YyCpeaAHEeHHOW AnA Konbuesoro nons
o63opa B 0,011 paauan) menHee 10 ka'm °. [na AaHHOW SPKOCTM AMAMETPblI KOHKPETHbIX 3PayvkoB
3HAYUTENbHO OTNMYHbLIL. [osTomy Ans yCTaHOBneHMﬂ npeaenoB OO0MyyYeHUs1 OLEHUBAIOT TOMbLKO ABa
AvameTpa 3padka:

- MpW AOCTAaTOMHO BLICOKOW APKOCTM MCTOYHUKA (Bonee 10 kam” ) U NPOAOIDKUTENLHOCTU 0BNyYeHus
6onee 0,25 ¢, Hanpumep, NpPU ONACHOM CUHEM CBETE WMM TEensoBOW onacuocm AN yCTaHOBNEHUA
npegena obny4eHus ceT4aTku UCNOMb3YIOT AnaMeTp 3padka 3 Mm (nnowaab 7 MM )

- NpY Manomn SIPKOCTU UCTOYHUMKA, HaNpUMep, UHdpPaKpacHoe U3nyyeHue NpPUCYTCTBYET NPaKTUYMECKU
6e3 BUANMBIX cmmynos ANA yCTaHOBNEHWA npegena obnyvyeHus UCMOSb3YIOT AUAMETP 3padvka 7 MM
(nnowaap 38,5 MM) OuameTtp 7 MM Taioke NPUHUMAIOT NPU OLEHKE CBETOOMONMOrMYECKOW OMacHOCTU OT
MMNYNbCHBIX UCTOMHMKOB M/UNu Ans o6ny4eHnsa NPoAOIMKUTENBHOCTbLIO MeHee 0,25 c;

- B TeX cnyyasix, korga UCTOYHUK ¢ 6nmxHuM UK n3nyyeHnem ucnonb3yioT C BLICOKMMU YPOBHAMM
OCBELLEHUA, MOXET ObITb NPUHAT AnameTp 3padka 3 MM, a npeaensl 06nyyeHusi MOryT ObiTb NpUMBEAEHbI K
6onee BbLICOKUM 3HAYEHUSAM HA KBa,qpaT OTHOLIEHUA auameTpa 3padka. Mpu atom npeaenbl 00ny4yeHus
GyayT yBenUUeHbl Ha KoIhduLMeHT: (7/3)° = 5,5.

4.2.2 YrnoBoi pasmep UCTOMHUKA U U3MEPEHUA Nonsa 063opa

Mpu un3nyyeHun B AunanasoHe anuH BonH ot 380 Ao 1400 HM nnowaab obnyyaeMon ceTyaTku
ABNAETCA BaXHbIM 3MEMEHTOM AN onpeaeneHus npegenos 06ny4eHUss OnacHbIM CUHUM CBETOM M
TENNOBOW OMACHOCTU ANA ceTyaTku. Tak Kak porosuua M Xpycranuk rnasa poKycupyloT Ha ceTyarke
BMAMMbIA UCTOYHUK, TO JYHLLIUM METOAOM ANA ONUCAHWS 06NYYEHHON MOBEPXHOCTU SIBMSIETCS OTHOLLEHME
3TON NNOWAAM K YrrnoBOMYy pasmepy BMAMMOIO MCTOYHUKA A. M3-3a pusmMueckux BO3IMOXHOCTEW camoe
manoe u3obpaxeHue, KOTOpoe MOXeT ObiTb MONYY4EHO HA CeT4yaTke HEenoABUXHOIO rnasa, OrpaHuyeHo
MMHUMAnNbHLIM 3HAYEHUEM Oy, AAXE ANA TOYEYHOro UCTOMHMKA. B HactosAwem craHpaaprte Qyu, PaBHO
0,0017 paguaH. Npu U3MEPEHNAX U3NYYEHUIA OT BUAUMbBIX TOYEYHBLIX UCTOMHUKOB, UMMYJSIbCHLIX UM OYEHb
BbICOKOMN NYYUCTON SPKOCTU HENPEPLIBHON BOJSHbI, KOTOPblE OTHOCATCA K TEMNOBOMY npeaeny o6nyyeHus
cetyatkm npu 0,25 ¢ (BpeMa mepualowero oTpaxeHusa) cneayet UCNONb3oBaTb yrnosou pasmep 0,0017
paaguaH npu naMepeHusix nonsa o63opa.

" ICNIRP - MexayHapogHas KOMUCCHS NO 3aLLUTE OT HEMOHUIUPYIOLLETO U3NYHEHNS
yHap L py
6
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Mpu npopomxutensHoctn 6Gonee 0,25 ¢ ObICTpoe [ABWXEHME rnasa HavyuHaeT cMasbiBaTb
n306pakeHe UCTOYHUKA Ha BonbLUMil yron, 06o3Ha4Yaemblii B HACTOSALLEM CTAHAAPTE Oygg. 1PN 00MyHeHUK
B TeyeHne 10 C cmasaHHOe W300pakeHME TOYEYHOr0 WMCTOYMHMKA OXBaTbIBAET MNnowagb CeTvaTKu,
9KBMBAnNEHTHyl0 yrnmy okono 0,011 paguaH. Takum o06pa3oMm, 3PPEKTUBHLIA YrNOBOW Pa3IMEP O,
MCMONb3YEMbI NPU USMEPEHMUSAX SHEPTEeTUHECKON SIPKOCTU MO CPaBHEHUKD C mpejenamu obny4yeHuss ans
TEnnoBoil OMacHOCTM CeT4aTKW UMM OMacHOCTWU CUHEro cBeTa npu obnyvyenun B TeyeHue 10 ¢, AOMKEH
cocrasnatb 0,011 paanaH. [ina NOCTOAHCTBA 3aBUCHMOCTM Oapp MEXKAY 0,25 1 10 C ysenmqmaam Cluyn A0
0,011 paguaH kaKk KBagpaTHbI KOPEeHb W3 BPEMEHMU: Ospgy MPOMOPLIMOHANBHO A, T.€. oy =

—_
qMMH\jf(O,ZS). Mpn HEBOMbLUOM KOSMMYECTBE [AHHBLIX WCMOMb30BATb 9TY BPEMEHHYHO 3aBMCUMOCTb

HeoBX0AUMO C OCTOPOXHOCTbIO. OTHOLLEHWE BPEMEHHON 3aBUCUMOCTM 0BbIMHO He TpebyeTcs, Tak Kak
9HEpreTUYeCKyto SPKOCTb UCTOYHMKA 0OLIYHO oueHuBatoT npu 0,25 unu 10 ¢, YTO MOXET ObITb ONpeaeneHo
paccMOTpPEHUEM KpUTEPUS pUCKa B COOTBETCTBUU C pa3aernom 6.

Kpome Toro, npu o6ny4yeHuM onacHbiM CUHUM CBETOM B TeyeHue 100 ¢ obnydaemas nnowagb
ceTyaTkm OT HeBONbLUOro UCTOYHMKA ByaeT paclmpATbCa Ha GonblUylo nnowagb U3-3a OnpeaerneHHoro
OBWKEHUS rnasa, 3a WCKMYeHMeM Tex CrlyyaeB, Korga rnas HenoABWXKEH, Hampumep, Mpw
odpTanbMonoruyeckux onepauusax. Ans namMepeHuin SHepreTUYeckon sSIPKOCTU UCTOYHMKA, KOTopas AOoSKHa
ObITb CpaBHWMa C npeaenomM 00My4YeHUss OnacHbIM CUHUM CBETOM, 3O(EKTUBHbIA YIIIOBON PasMep Oapd
ycTaHasnueatT pasHbiM 0,011 pagmaH Ha Bpems meHee 100 c. OAns BpemeHun Gonee 10000 C Oypq
ycTaHaBnueaiot pasHbiM 0,1 paguan. Ans yaob6CTBa MPUHUMAIOT, YTO Oopgp PACTET NPUOMUSUTENLHO Kak

KBafpaTHbI/ KOPEHb OT BPEMEHM ANs Npeaena speMenu ot 100 4o 10000 ¢, T.e. Qe = 0,011-,/£(0,100)

(dbopMmyna He ToO4Hasl). B HacToAwem craHaapTe Ans BCEX OMACHOCTEN HA CeT4yaTke MaKCUMaribHOe
3HayeHue yrnoBoro pasmepa Oyac coctasnsaet 0,1 paguaH. Takum o6pazom, npu 6onee 10000 € Aoy = Awn,

OnA BMAWMBIX WCTOMHUKOB C MakCUManbHbIM YITIOBbIM Pa3MEPOM COuxe Npeaen obnyyeHus ans
ceTyaTku He 3aBUCUT OT pazMepa UCTOYHMKA.

YrnoBoit pa3mep YANMUHEHHOr0 UCTOYHWKA AOMKEH ObiTb OnpeaenieH Kak cpeaHeapudMeTnyeckoe
3HayeHWe MaKCMMarnbHbIX U MUHMMArnbHBLIX YINOBBIX pa3MepoB UCTOYHMKA. Hanpumep, ansa Tpybuartoro
UCTOYHMKA ANMHON 20 MM, AuaMeTpoM 3 MM, pacCMaTPUBAEMOrO C paccTosHus r = 200 MM B HanpaBneHuu,
nepneHanKynspHOM OCU Nnamnbl, a CrieayeT onpeaensaTb Kak CpeiHee 3HaveHue Z:

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

Takum obpasom, a = Z# = 11,5/200 = 0,058 paguaH.

Mpexage 4Yem onpedenuTe cpegHeapudMeTnyeckoe 3HayeHue, nioboi yrnoBon pasmep Bonee Ayarc
JOMKEH ObITb OrpaHM4YeH 3HAYEHUEM COyae, @ MEHEE Cyyy — 3HAYEHUEM Oyyy. Takum obpasom, B
BbILUENPUBEAEHHOM npumMepe ecnu Obl NUHENHOe paccrtosiHue 6bino Gonee 20 MM, TO ANS OLEHKU
3hPEeKTUBHOrO pasMmepa UCTOYHMKA CrieyeT UCNONb30BaTh TONMLKO 3HaYeHne 20 MM.

43 Mpeaensl onacHOro oényYyeHus

431 MNMpepen onacHOro akTMHUYHOTO Y® 06nyyeHus ons KoXu u rnas

Mpeaensl 0bnyveHns YO uznydyeHnem, nagaiowmm Ha He3aLULLIEHHYIO KOXKY UMK rnasa, onpeaensior
B npegenax noboro 8 yacosoro nepuoaa. HenpepbiBHoe 06nyyeHue 6onee 8 4 B CYyTKM He paCCManMBaIOT
Mpenen o6nyyenus Ans achdheKTUBHON SHEPreTUMECKON SKCNO3NULMKM cocTasnseT 30 [i-M

Onsa 3awmtbl rmas WM KOXU OT MoBpexaeHusa obnyvyeHnem Yo uanyqeuuem €034aBaemMoro
LIJMpOKOI'IOﬂOCHbIM MCTOYHUKOM, 3DheKTUBHAS CyMMapHasi CNekTpanbHasa dHepreTudeckas OCBELLUEHHOCTb

E., [k-M , NICTOUYHNKA CBETA HE AO0IDKHA MPEBbILLATL YPOBHEH, ONPeAeneHHbIX N0 dopmyne

400
E1=>">"E, (A 1)Sy, (A)AtAL <30, @4.1)
200 ¢
rae: t — spems obnyyeHus, c;
E\(, t) — CnexTpanbHas SHepreTUYeckas 0CBELEHHOCTb B BT-M 2-Hm ;
Suv()) — akTUHUYHAas B3BeLLeHHas yHKums YO onacHocTy;
A). — WwmpuHa NONOCkI, HM.
AKTUHWYHAA B3BELLEHHan (yHkuMA Syv(L) nokasaHa rpacuuyecku Ha pucyHke 4.1. Tak KaKk hyHKUMS
MEHSIETCA B Npeaenax HEeCcKOonbKUX MOPSAAKOB, ee xapaktepuctuka Syy(l) nokasaHa norapudMuyecku.
Kpome Toro, cnekrpanesHble 3Ha4eHus Syy(L) npuBeaeHsl B Tabnuue 4.1.
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OnuHa BOJIHbI, HM

PucyHok 4.1 - CnekTpanbHas B3BeleHHas MyHKUMS Suv(/.) NS aKTUHWYHOW Y onacHOCTU 4715 KOXW U rnas

JonycTumoe Bpems ans o6ayyeHns YO usnydeHuem, najarolium Ha HesaluleHHble r1asa Ui Koxy,
onpeaensioT no hopmyne

30
[] (4.2)

roe fmax - gonyctumoe Bpems o6nyyeHus, G;
Es- adpchekTuBHaAsA YP aHepretnyeckas OCBELEHHOCTb, BT M 2

Tabnwunuya 41 - CnektpanbHas B3BeleHHass PYHKUNA 418 OUeHKM YP onacHOCTU A1 KOXU Y rnas

[AnnHa BOJHBI PyHKUMNA YP OnvHa BoNHbIL PyHKUMA YO
/., HM onacHocTu Suv(/-) /., HM onacHocTu Suva)
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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OkoHYaHue mabnuubi 4.1

JnuHa BOMHbI' DyHKUMA YO [nuHa BonHbI' DyHKUMA Y
A, HM 0nacHocTu Syy()) A, HM 0nacHoCTh Syy(L)
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
" BblGpaHbl NpeACTaBUTENbHbIE AMWHLI BOMH. [pyrile 3HAYEHWs AOMKHbI ObiTb MONMYYEHbl MyTeEM
norapudMUYECKOn MHTEPNONALMKU NPOMEXYTOUHBIX ASNIMH BOMH.
" JIMHUM M3NyYeHus PTYTHOrO paspsaga.

43.2 MNpenen o6nyyeHua ana rnas ot 6aMKHero onacHoro Yo

Ons cneKTpaanom obnactu ot 315 fo 400 Hm (YP-A) nonHoe obnyyeHune Ans rnas AOMKHO BbITb He
Gonee 10000 [bk-M~ npu BpeMeHM o6nyyenus MeHee 1000 c. Mpu o6nyyeHun Gonee 1000 c (oxono 16 MuH)
9HepreTnyeckasi OCBELLEHHOCTb YP-A Ana He3almMLWeEHHOro rnasa Eyya He Gonee 10 BT M2

OTO MOXET ObITb BbIPAXEHO hopmynamu:
400

E st =2 > E,(\)ATAL <10000, [i-m 2 npu (£ < 1000 c); (4.3a)
315 ¢
E ., <10, BT-M 2, npu (t= 1000 c), (4.3b)
rae t— Bpems obnyyexus, ¢;
E,(%, 1) — criekTpanbHasi 3HepreTM4eckast OCBELLEHHOCTb, BT-M 2-HM
A\ — LUMPUHA NONOCHI, HM.
Jonyctumoe Bpems, ¢, 06nyyeHns YO nanyvyeHuem, naaaiolMmM Ha HesaluLIeHHbIin rna3 mesee 1000
C, onpeaensioT no opmyne

10000
max S

EUVA

MpumeyaHnue - [Ona obnyyenus rnasa YP-A uanyueHnem ICNIRP B 1989 r. uameHun ator npeaen
06nyyeHus, yBeNMUNB NPOLOMKUTENBHOCTE 06nyyYeHnsa go 10000 [hk-m° 2.¢ 1000 o 10000 ¢ (264)unpo1 B/M? ansa
10000 ¢ <t <30000 c (8 u).

(4.4)

4.3.3 Mpepen o6nyyeHus ceTyaTKM ONACHbLIM CUHUM CBETOM

[na 3aWuTbl CeTYaTKU OT CBETOXUMUYECKOrO NOBPEXEHUSA NOCTOSAHHBIM 00y4YE€HMEM CUHUM CBETOM
CyMMapHas crekTparbHas 3HepreTuyeckas ApKOCTb UCTOYHMKA CBETA, OLEHEHHAA NO (PYHKLUUWU ONACHOCTM
OT cuHero ceeTa B()), T.e. B3BELUEHHAA dHepreTMyeckasi IpKOCTb CUHEro cBeTa Lp AomkHaA ObiTb He Gonee

ypOBHeEii, ONPeAEeneHHbIX No hopmynam:
700

Lyt =Y 3 L (MOBMAIAL<10°,  Iwem>cp, anats 10% c; 4.5a)
300 ¢t
700

Ly=> L B(MAL<100, Br-mZcp ', amat>10c, (4.5b)
300
rae t— spems obnyyeHus, ¢;
Ly(%, t) — cnekTpanbHas aHepreTuieckast spkocTb B Br-m 2-cp '-am ';
B()\) — B3BeLUeHHass PYHKLUMA ONAaCHOCTM OT CUHErO CBETA;
A\ — LUMPUHA NONOCHI, HM;
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CnekTpasibHass B3BelleHHas yHKUMA cuHero cseta B(X) v TennoBas B3BelleHHas QYHKUMA AN1A
cetyatkn R(X) nokasaHbl rpadmyeckn Ha pucyHke 4.2. Kak n Ha pucyHke 4.1, dyHKUMA oOxBaTtbiBaeT
MHOXECTBO YMC/IOBbIX 3HAYEHWI, NMO3ITOMY 3HAYEeHUS OpAMHAT MokasaHbl siorapupmMuyeckn. Kpome Toro,
crnekTpanbHble 3HavyeHusa B(X) n R(X) npuBeaeHbl B Tabnuue 4.2.

[NrHa BOJHbI, HM
PucyHok 4.2 - CnekTpasibHble B3BeLUeHHble yHKUMM onacHocTein ans cetyatkm B(X) n R(X)

Ta6nuua 4.2- CRektpasibHble B3BElLUEHHble (OYHKLMU OLEHKM OnacHoOCTU [nsi ceTdyaTkyu ot
OMTUYECKNX UCTOYHMKOB C LLIMPOKOMOIOCHBIM CMEKTPOM W3/TyYeHUs

[OnvHa BOJTHbI HM @PYHKUMA OnNacHOCTU OT CUHEro ®PyHKUMA onacHocTu oxora R

ceeTta B(X) 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 01

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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OkoH4aHue mabnuubi 4.2

JnuHa BOMHbI HM PYHKUMA ONACHOCTU OT CUHEro dyHkuusa oxora R (1)
csera B(\)
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 45
485 0,40 4,0
490 0,22 2,2
495 0,16 1,6
500-600 10V 1,0
600-700 0,001 1,0
700-1050 1170000
1050-1150 0,2
1150-1200 0.2-100 X150
1200-1400 0,02
Ons B3BELLUEHHOW 3JHEPreTMYecKorm APKOCTU UCTOYHUKA Lg Oonee 100 Br-Mm 2-cp" !
MaKCUMarbHOE [0NyCTUMOE BpeMsi OBNYYEHNS tay, C, AN £ He Gonee 10° ¢ onpeaensiot no hopmyne
10°
tmax =0 46)
L

B
roe Lg— ONacHOCTb OT B3BELLEHHOM 9HEPreTUYECKOi SIPKOCTM CUHETO CBETA.

MpumedvyaHusna

1 L) ponxHa ObITb YCpeAHEHa Mo NpaBUNLHOMY KOSbLIEBOMY KOHYCHOMY MOS0 0630pa Cogpgp B COOTBETCTBUU C
422

2 B cny4ae MHOXeCTBa He COMpuKacaloLUXCs CBETOBbLIX 3MEMEHTOB WUCTOYHWKa 3TOT KPUTEPUWA MPUMEHSIOT K
OLHOMY U3 HUX, W TakKe NMPUMEHSIOT KO BCEMY WCTOYHUKY, KOrAa WCMonb3yoT YCPEAHEHHYIO SHEPreTUYECKylo APKOCTb
BCEro UCTOYHWMKA.

43.4 Mpepen o6rnyyeHns ceTyaTkn ONacHbIM CUHUM CBETOM — HEGONbILOW UCTOYHUK

Ons ucroyHukoB ceeta ¢ yrnom MeHee 0,011 paguman npegensl no 4.3.3 NpuBOAAT K YNPOLLEHUIO
YypaBHEHUsi, OCHOBAHHOIO CKOpPEe Ha CMEKTPanbHOW 3HEePreTUYeCcKOol OCBELLEHHOCTU, YEM Ha CNEKTParnbHON
apheKkTMBHON ApKoCcTU. Mpumenaa dopmyny (5.4) MOXHO nokasaTtb, YTO 3aBUCMMOCTbL Mexay L u E ans
yrna 0,011 paguaH — 3710 KO3(PULMEHT OKOSOo 10*. Takum obpasom, crnekTpanbHas 3JHepreTuyeckas
OCBELLEHHOCTb rnasa E,, B3BewleHHas no PyHKUMM ONAcHOro CUHero ceeta B()) (cm. Tabnuuy 4.2), He

OOJDKHA NpeBbIlaTh YPOBHEW, onpeAeneHHbIX no hopmynam:
700

Egt =2 > E(AYBO)AAL <100, Dwm? anat<100c; (4.7a)

300 ¢t
700

E, =Y E,BAAL<I, Br-M? anst>100c, (4.7b)
300
rae t — spemsa obny4eHus, c;
E,(\, t) — cnekTpanbHas sHepreTu4yeckast OCBELLEHHOCTb, Brm Zum
B().) — B3BeLwweHHasa PyHKLMUA ONACHOCTU CUHErO CBETA;

11
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A = WMprHa nosnockl, HM.
Ons UCTOYHMKA, Y KOTOPOro B3BELLUEHHAs 3HEPreTu4Yeckas OCBELLEHHOCTL OT CUHEro ceeTta Eg bonee
0,01 BTm 2 MaKCMMarnbHYIO AOMNYCTUMYIKD MPOAOIHKUTENBHOCTL 00nyyeHus, ¢, ana t He Bonee100 c
onpeaensioT no opmyne:
100

mex
EB

roe Eg — B3BELUEHHas 3HepreTuyeckas OCBELLUEHHOCTb ONacHOro CUHEro ceeTa.

MpumMeyvyaHun

1 Bpemsa obnydeHuns, npu koTopom Eg cTaHOBWUTCH He3aBUCMMLIM OT BPeMeHU, ABnsieTcs ckopee 100 c, yem
10000 c, gaHHoe Ans Lg B ypaBHeHuu (4.6). MpudnHa aTOro 3akntodaeTca B TOM, 4To Bpems obnydveHus Gonee 100 ¢
npegnonaraeT, 4YTo guameTp obnyvyeHHOW NSOWaAN CeT4yaTKW yBennuMBaeTCA KaK KBajpaTHbl KOpeHb M3 BPeMeHW.
CnepoBaternbHO, 3adeKTUBHas 3HepreTMYeckas OCBELLEHHOCTb CeTdaTkM yMeHbluaeTcs, a obrydeHue ceTvaTku
CTaHOBWUTCH HE3aBUCUMLIM OT BpeMeHU npu obnyveHun agnutensHocTeto oT 100 Ao 10000 ¢ us-3a ABMXKEHWIA rnasa. OTa
3aBUCUMOCTb rpacpuyeckn npefcraBneHa Ha pucyHke 5.4 nuHuen Eg.

2 [nsa odbTanemonornyecknx npubopos U HEMOABWKHOMO rMasa Npu XMpypruveckoi onepauum, Korga AsnxeHue
rnasa MUHUManeLHo, Bpemsa obnyyeHus goxoaut go 10000 c. MNog STUM NOHUMAIOT, HTO B Takux cnyvasx B3BeLUeHHad
3HepreTMYeckas OCBELUEHHOCTb OT CHUHero cBeTa AoMxHa OblTe He Gonee 10° 2Brm 2 Te. B 100 pas MeHee
npuesegeHHoi B popmMyne (4.7b).

. (4.8)

4.3.5 Mpenen onacHOro TeNSI0OBOro 0GsyYeHUsA AN ceTyaTku
Ona 3awmTbl ceTtyatku OT TEMMOBOr0 MNOBPEXAEHUS CYMMApHYHK CMEKTPanbHYl0 3HEPreTuyeckyio
SPKOCTb UCTOYHMKA L,, BT-M %-cp” "-HM ', onpeaensiot no B3BELLEHHOI YHKLMM ONACHOCTH OT oxora R(A),
(cm. pucyHOK 4.2 u Tabnuuy 4.2) T.e. B3BELLUEHHAs1 HEPreTUYecKkas APKOCTb ONACHOCTM OXOra He [0DKHA
npeBbILAaTh YPOBHEW, ONpeAeneHHbIX no hopmyne:
futy 50000
=> L -RO)- AL < — = —o
380
rae L, — cnekTpanbHas 3HepreTu4eckasn spkocThb;
R()) — B3BeLLUEHHAA (PYHKLUA ONACHOCTHU 0XOra;
A)\ — LuMprHa Nonockl, HM;
O — YrMoBOW pa3Mep UCTOMHUKA, paAuaHbl;
t — BpeMs HabnoaeHus (MNU NPOAOCIDKMTENBHOCTb MMINYNbCA B Ciydae MMNYMNbCHbLIX namn), C.
MpumMmedvyaHnsa
1 L\ fomkHa 6biTb ycpefHeHHOW Mo MpaBUNIbHOMY KOFbLIEBOMY KOHYCHOMY morto ob63opa ¢ yrnoM ot 0,0017
paguvan go 0,1 paguaH.
2 B Cllyyae MHOXeCTBa HeconpUuKacarowKuxcAa CBETOBbIX 3JfIeMEeHTOB WUCTOYHUKa ITOT KpMTepMﬁ NPUMEHNUM K
OfHOMY M3 HUX, a TaKKe KO BCEMY MCTOYHMKY NpPW WUCMOMb30BaHUM YCPEAHEHHON 3HepreTUYecKon SpKOCTU BCEro
WCTOYHUKA.

Brm >cp 1npu 10 Mkc<t<10c,  (4.9)

4.3.6 Mpepen onacHOro TennoBOro 00NyYeHus Anga ceT4aTku — cnadbii BU3yanbHbIN
cTumyn

Ona UK TennoBoi namnbl unu moboro ucroyHuka ¢ brmkHum UK usnydyenumem, y KoToporo cnabwiv
BU3yarnbHbIA CTUMYJT HEAOCTATOYEH ANSA BO3HUKHOBEHUSA HenpuﬂTHoro ouwyieHusa onmxHuM UK (o1 780 HM
00 1400 HM) n3nyyeHuem, SHepreTmdeckasa Apkoctb Lig, BT-M cp , Mpn paccmatpusanun 6onee 10 ¢
0O0SpKHA ObITb OrpaHuyeHa ao:

1400
ZQM»)AM 6000
780
rae L, — cnekrpanbHasa aHepreTuyeckasa AspkocTb, Br-m 2 cp “HM !
R()\.) — B3BeLLEeHHAA (PYHKLMA OMAaCHOCTU OXOra;
A\ — WwmMpuHa Nonocsl, HM,
Qa — yrroBon pasmep, paguaHbl.
Cnabbim BuU3yanbHbIM CTUMYSIOM 31€Cb CUUTAIOT TAKOW CTUMYI, NPU KOTOpOM MaKkcumanbHasa ApKoCTb,
yCcpeaHeHHas Ha KonbLeBoM none ob63opa ¢ yrnom 0,011 paauaH, mexee 10 ka- M2
MpumMeyvyaHusda
1 L, AomkHa ObITb yepefiHEeHa Mo NpaBUibHOMY KOMbLIEBOMY KOHYCHOMY nofto o63opa ¢ yrnom oT 0,011 pagunaH
Ao 0,1 paguaH.
2 MNpepensl B dhopmynax (4.11a) u (4.11b) ycraHoBneHbl Ana gnamMeTpa 3padka 7 MM, Tak Kak Nnpeanonaratot, 4to
APKOCTb UCTOYMHUKa cnabas. B Tex criydasix, Korja OKpyXatowuii CBET MHTEHCUBHLIN, MOXHO MCMONbL30BaTL AUaMeTp
3padyka 3 MM, npegnonaras, 4To npefen obnyveHus MoxeT ObITb NpuBegeH k Gonee BLICOKUM 3HAYEHUAM 4epes

(4.10)

12
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KBafpaT OTHOLLeHUst fJuameTpoB 3padka (koadduumneHT 5,5), T.e. npegen obnyyeHnss MoxeT BbiTb yBenuyeH ao 33000/a
Brm Zcp ! (em. 4.2.1).

4.3.7 Mpeoenbl 0651y4eHUA oNacHbIM AN rnas MHpPakpacHbIM U3NyYeHUueM
Bo u3bexaHue TENNOBOro MOBPEXAEHUA POTrOBULbI U BO3MOXHbIX 3aMEASIEHHbIX BO3JENCTBUIA HA
Xpycranuku rnas (karapakroreHesuc) obnydeHue rnasa UK wmanyyenunem Eg BT'M?, B AManasoHe ASMH

BOMH oT 780 g0 3000 HM He Bonee 1000 € He AOMKHO NPEeBbILATD:!
3000

Ey =Y E,A\<18000 ", (4.11a)
780

Mpu Bpemenun 6onee 1000 ¢ npeaen CTAaHOBUTCH PaBHbIM:
3000
Er =Y E,AL<100, (4.11b)
780
rae E, — cnekTpansHasa aHepretuyeckas 0CBELEHHOCTb, BT-M 2 HM 1;
A — WwmprHa Nonockl, HM.
MpumevyaHnunsn
1 B xonofHoii okpyxatollieid cpefie npeaen ANs AnuTeNbHOro obnyyeHns MoxeT ObiTb yBenudeH go 400 BT M2
npu 0 °C n 300 BT-M° 2 npu 10 °C B Tex cny4asx, korga MK ucTouHUKM MCNonb3yroT ANSA NYy4YUCTOro Harpesa.
2 UK-C yxe yuTeHO B aTUX Npedenax ANs BCeX flaMn HakanuBaHus.

43.8 Mpeaen onacHOCTU TENNOBOIO OONTYyYEeHUA ONA KOXN
Buanmoe n UK obnyyenune (o1 380 o 3000 HM) KOXM AOMKHO ObITb OFPAHUYEHO 3HAYEHUEM:
3000
Egt =" > E, (\1)A1AL < 200006 | Iok-m™® npu t<10 ¢, (4.12)
380 ¢t

raoe t — epemsa o0ny4yeHus, c;

E, (), t) — cnekTpanbHasa sHepreTuyeckas OCBELEHHOCTb, Brm 2 -um

A) — luMpUHAa Nonockl, HM.

MpumMmeyaHue - OToT npegen obnyyeHUs YCTaHOBNEH ANA NOBPEXASHUS KOXM WU3-3a MOBLILLEHMS
TemnepaTtypbl TKaHW U MPUMEHUM TONbKO K HeGombluoW nnowaaun obnydvenus. Mpegensl 06nydeHus Gonee 10 ¢ He
paccmaTpuBaloT. [pu TemnepaTypax HWxe Temnepatyp, NoBpeXAaloLmMX KOXY, BO3HUKAIOT HEKoTopble GonesHeHHble
OLLYLLEHNs, U ANA KoMdopTa oTAenNbHBIX Niogeit o0bnydyeHne o6bIMHO AOMKHO 6bITh orpaHudeHo. Bonblwne nnowagun
o6ny4yeHUss U TeMnnoBoro BO3AEHCTBUA HE OLEHMBAIOT, TaK Kak ANS pasHbIX Niofieil U3MEHeHUe Tenna BbI3BAHHOTO
BO3JeiicTBMEM OKpYXKatoLen cpefbl, (PU3NYEeCcKoil aKTMBHOCTBIO U APYTMMU pasfMyHbiMK pakTopamu, KOTopble He MoryT
ObITb W3NOXeHbl B CTaHAapTe Ha TpeboBaHus Ge3onacHOCTM U3fenus, HO AOIKHBI ObiTb OUEHEHBI NO KPUTEPUAM
TENNOBOro BO3AeNCTBUS OKpy»KatoLLeid cpeabl.

5 W3MepeHUs namn n naMnoBbIX CUCTEM

M3mepeHne ONTUMYECKOro M3MyYeHUs AN pacyeTa 3HAYEHUn CBETO-OUONMOrnYecKoro U3ny4YeHus
AIBMNSIETCA BaXXHbIM ANsi METPOnoroB. Cnekrp CBETOOMONOrM4eckoro AencTBus, Takoum kak Syy(h), umeer
ObICTPO MEHSIOLIMECH 3HAYEHUS NPU HEOONbLLUOM M3MEHEHWM ANUHbI BOMHbl. Kpome TOro, nepepauya
U3My4yeHus OT namMn CO CTEKMAHHbIMKU KOMGaMu BbICTPO MOBLILLAET CBETOBOM NMOTOK C YBENUYEHNEM ASUHBI
BOMHbI B TOW obGnactu, rae Syy(h) ObICTPO yMeHbliaetcA. MMO3TOMy NOArOTOBKA TOMHOCTU B3BELLEHHBbIX
pe3ynbTaToB AOMKHA ObITh TLLATENLHO PAaCCMOTPEHa.

B 1O Bpemsa kak usmepeHma obny4yeHHOCTU — 9TO PYTUHHAsA paboTa, TO U3MEPEHUA 3HEPreTUYECKom
SIPKOCTU — He pYyTUMHHas paboTa, U 4YacTo TPYAHO UX NPOBECTM, OCOBEHHO, ANA CBETOOGMONOrMveckux
OMnacHOCTEN, Tak Kak OHKM CBA3aHbl C nomnem o0630pa, KOTOPOE M3MEHSIETCS B 3aBUCUMOCTWU OT OLIEHKU
OMacHoCTH.

Mo aTuM npuyuHamMm HeoBxXoauMO NpOBOAUTL AanbHeiilee oOCyXaeHWe YCNOBUW U METOAMK,
HeoBX0AMMBIX ANA NPOBEAEHUS U3MEPEHUI U3NyYeHUd, KOTopble ByayT UCNONb30BaHbI ANA OnpeaeneHus
rpynnbl pUCKa pasfnyHbIX fiamn U f1aMnoBbIX CUCTEM.

CneayeT OTMETUTb, YTO YKa3aHHble B HACTOALLEM CTaHJapTe METOAWMKU W3MEPEHMI paccyMTaHbl Ha
ouUeHKy Ouodusnyeckoro seneHus. Kak npaBuno, 3TM METOAWMKM MOFYT BKMHOYaTb YCpeaHeHWe Mo
OTBEPCTUAM UNK nonam o63opa, KoTopele ByayT cuutaTh HE NOAXOAALMMM ANst O6LKUX paanoMETPUYECKUX
nsmepeHuin. OpHako, ecnu 3HaA4YeHUs W3MEPEHUN He YCPeaHsATb, TO WX CreayeT cpaBHMBATb C
COOTBETCTBYIOLLIMMU NpeaenamMu obnyyeHunss, B STOM Criydyae onacHOCTU AOIDKHbI ObiTb NEPEOLIEHEHbI.

Ons nydwero ofecneyeHus CpaBHEHUA pasfUYHbIX Npedenos 00nyyeHMs, NpUBEAEHHbIX B 4.3,
BKMIOYasA BNUsAHME nonsi 063opa, B KOHLE 3TOro pasfena ykasaH CymMapHblidA Tabnu4Hbli U rpadmyeckuii
0630p AaHHbIX. Takum o6pa3om, Ha pucyHke 5.4 n B Tabnuue 5.4 npueeaeHbl MakCMManbHble 3HAYeHUa Ans
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KaXxaoW SHepreTMyeckon OCBELLEHHOCTM, OCHOBAHHOW HA KONMYECTBAX ONAcHOro o0nyyeHuss B hyHKUUU
BpeMeHU obOnyyeHusi, B TO BpeMa kak Ha pucyHke 5.5 u B Tabnuue 5.5 npuBegeHbl MakcumanbHas
9HepreTMYEeckas ApKOCTb, OCHOBAHHASA HA KONUYECTBAX OMACHbLIX 00My4eHUsix (CeTyaTku), TaKke B PyHKUMK
BPEMEHMU 00NyYeHus1.

MpumedyaHune - Bepxuuii npeaen AnNuHbI BONHLI ANA OLEeHKW Moboi onacHocTH, cocTasnsowwmii 3000
HM, npuBefeH B pasgene 1. M3MepeHWA cnekTpanbHON 3SHEPreTMYECKOW OCBELLEHHOCTU C  UCMONb30OBaHNEM
MOHOXpoMmaTopa TpyAHO nposecTu B UK obnactu, ocobenHo mexay 2500 n 3000 HM u3-3a OTCYTCTBUA BOCNPUATUA
CUrHana 1 TPYAHOCTM NONYYEHUS KanuBpoBaHHbLIX UCTOMHUKOB, OAHAKO, B3BELUEHHYI (YHKLMIO HE ONpeaensioT npu
AnuHax BonH Gonee 1400 HM. Takum o6pa3oMm, U3MepeHWUs LUMPWUHBLI Monockl ANA AMWH BorH oT 1400 go 3000 HM
npurogHbl Ans oueHkn ycnosuit MK onacHocTu Ans rnas u KoXu B 3Toil obnactu.

51 Ycnosua usmepeHum

YcnoBus uamepeHunt AO0MKHbI ObiTb YyKa3aHbl KaK 4acTb OLEHKM MO npeaenaMm obnyyeHua wu
onpeaerneHuio Knaccudukauum pucka.

511 Omxur namn

Ona noaaepxaHus CTabUNBHOTO CBETOBOFO MOTOKA B Mpouecce u3MepeHuin u obecnevyeHus
BOCNPON3BOAUMbBIX Pe3ynbTaToB namnbl crneayer onkKuratb B TEeYEeHMe COOTBETCTBYIOWEro nepuoja
BpeMeHU. B TeueHne HayanbHOro BpemMeHn paboTbl BbIXOAHBIE XapaKTEPUCTUKU Namibl OyayT U3MEHATLCS,
T.€. €e KOMMOHEHTbl NPUXoAAT B paBHOBECUE. Ecnu U3MepeHna NpoBoAUTbL HAa HE OTOXOKEHHbIX naMnax, To
MOXeT ObiTb GonbLian pasHUUa BO BPEeMSA OAHOrO U3MEpPEHUsa U Mexay usmepeHusiMu. CBETOBOW NOTOK
naMnbl YMEHbLLAETCA B Npouecce cpoka cnyxObl, NO3TOMY BpEMS OTXXMra AOIDKHO OblTb KOPOTKMM AnNA
YMEPEHHbBIX OLIEHOK ONAaCHOCTEN.

Jlamnbl criegyeT oTxuraTb B COOTBETCTBUM C COOTBETCTBYIOLLUUM CTAHAAPTOM Ha Jlamnbl.

MpumeyaHune - Bpema oTxura AnNa paspsAHbX flamn, Hanpumep, JIOMUHECLEHTHBIX U
BLICOKOMHTEHCMBHBIX paspsgHelX (BUP), coctaenser obbiiHo 100 4, AnsA BonbgpaMoBbLIX NaMn — OKOMO OAHOro
npoueHTa WX pacyeTHOro cpoka cryXObl, OfHaKO, 3TU KPUTEPUM OTXKMra MOTYT OTIMYATBECA ANSA cneynanbHbIX
NPUMeHeHWi, Hanpumep, Namnel 4N CONApUEB.

5.1.2 YcnoBusa oKpyxarlen cpeabl AnA UCNbITaHUA

Ons TOYHbLIX U3MEPEHUN UCTOYHMKOB CBETA HEOOXOAUMbI KOHTPONUPYEMbIE YCMOBUSI OKPYXaloLien
cpeabl. Pabota UCTOYHMKOB CBETA M U3MEpPUTENIbHOro 0060pYyAOBaHMSA 3aBUCUT OT (PaKTOPOB OKpyXatoLuem
cpeabl. Kpome Toro, o6pa3oBaHue 030Ha B U3MEPUTENBLHON 30HE MOXKET YXYALUUTb TOYHOCTb U MPUBECTU K
HapyweHuto 6e3onacHOCTU. KOHKpEeTHble YCMOBWMS MUCNbITAHUIA MNPUBEAEHbl B  COOTBETCTBYIOLLEM
HaUMOHanNbHOM CTaHZapTe Ha namny unu, npu OTCYTCTBMM TakMx CTaHAapToB, B COOTBETCTBMM C
pekoMeHaauMAMmn U3roToOBUTENS.

TemnepaTtypa OKpyxatwollelh cpeabl OyAeT 3HAYMTENbHO BMUATb Ha CBETOBOM MOTOK HEKOTOPbIX
WCTOYHWUKOB CBETA, HaMpumep, MIOMUHECLIEHTHbIX namn. TemnepaTypy OKpyXatollei cpeabl, Npu KOTOPOW
NPOBOAAT U3MEPEHUS, CrieayeT NoAAEPXKMBATb B COOTBETCTBMM CO CTaHAAPTOM Ha namny.

MapameTpbl HEKOTOPbIX UCTOYHUKOB CBETA TaKKe CUIbHO 3aBUCAT OT CKBO3HSKOB. [BIDKEHME BO3Ayxa Mo
MOBEPXHOCTU UCMbITYEMbIX flamr, KPOME MOTOKOB, BbI3BaAHHbIX €CTECTBEHHOW KOHBEKUMENH CaMOi namnbl, AOSHKHO
ObITb YMEHbLLIEHO HACKOMbKO BO3MOXKHO AT CoXpaHeHns 6e3onacHocTu (06pa3oBaHue 030oHa). Ecnm B ucnbIiTyemoli
CHUCTEME NPEAYCMOTPEHA LIMPKYNALMSA BO3AYyXa, TO M3MEPEHUs criegyeT NPOBOAUTL C LMPKYIALMEl Bo3ayxa.

51.3 MocTopoHHee usnyyeHue

JomkHbl ObITb NpOBeAEHbl TLATENbHbIE MNPOBEPKM ANsl WUCKMIOYEHUST BRUAHWUS NOCTOPOHHUX
WCTOYHWKOB W3NYYEHUS N OTPAXKEHWI HA pe3ynbTaTbl UBMEPEHUii. YacTo AnsA yMeHbLUEHWUSI MOCTOPOHHENO
U3MyYEHUs UCNOMb3YIOT 9KpaHbl. YepHble NOBEPXHOCTU MOryT oTpaxartb YP u UK uanyuenusn. Kpome Toro,
U3Ny4YeHus OT FOPSAYUX IKPAHOB AOIMKHbI ObiTb yYTEHbl Npu UK uamepeHusix us-za G0MbLUOr0 BXOAHOIO
YrnoBoro pasmepa sKkpaHoB.

51.4 Pa6oTa namnbl

WMenbiTyemasa namna gomkHa pabotate B COOTBETCTBUM CO CTAHAAPTOM Ha namny. Mpu OTCYTCTBUK
Takoro craHgapTa cnegyet pykoBOACTBOBATLCA PEKOMeHAaLUAMU M3rOTOBUTENS.

51.5 Pa6oTta naMmnoBomn cuctembl

Ana paboTbl MCNbITYEMOW namnbl CreayeT MCNonb30BaTb WCTOMHMK NUTAHUS B COOTBETCTBUU CO
cTraHgaptoM Ha namny. [pu OTCYTCTBMM CTaHAapTa Ha YCTPOWCTBO YnpaBneHus namnow cnepyet
PYKOBOACTBOBATLCH PEKOMEHAALMUAMU U3FOTOBUTENS.

5.2 MeToauka usmepeHui

5.21 M3mepeHusn aHepreTM4YeCcKon OCBELEHHOCTHU

[aHHaa meToauka NPUMEHUMa Ans U3MEPEHU LUMPOKOMONOCHOM M CheKTparnbHON 3HEepreTu4eckon
OCBeLUeHHOCTU. MpaeanbHbiM nNpubOpPOM ANs U3MEPEHMI BHEpPreTUYecKOl OCBELLEHHOCTU SIBMSieTCA
NMPUEMHUK U3NyYeHUs gumameTpom D, ¢ NNOCKOW KPYrron NOBEPXHOCTbIO, AOCTATOYHOM ANst AOCTUXEHUS
XenaTenbHOro COOTHOLLEHUS CUrHan/LLIyM Takom, YToobl:
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npMHUMana wusnyyvyeHue B npefenax nNpaBU/IbHOTO KOMbLEBOro KOHyca, oceBas /NIMHUA KOTOPOro
nepneHaukKynspHa nNa0CKOCTW Maowagn npueMHuKa nsnyyeHus;

MMena yrioByl NPOCTPAHCTBEHHYI XapakTepUCTUKY, BbIPpaXEHHYI KaK KOCUHYC yrna oT Hopmanu
K MJ1I0CKOCTU MPUEMHMKA M3NyYeHUs;

umena cnekTpasibHYyl XapaKTepucTuKy, MOCTOSIHHYIO B npefenax 3afaHHOro AuanasoHa AJvH
BOMIH OT X140 /.2.

CornacHo HacTosiLeMy cTaHAapTy MUHMMaNbHbIA AnaMeTp BXOAHOro oTBepcTusa Anadparmsl B Lape
[OMKeH 6bITb 7 MM, a MakcumanbHblil - 50 mM. Tnockas kpyrnas guadpparma guametrpom 25 MM 06bIYHO
MCrnonb3yeTcsa TOMbKO ANA WAapoB Heb60MbWOro guameTpa M MOXeT 6biTb pekoMeHAOBaHa B KadyecTBe
BXOAHOW Aunacdhparmbl An8 MoOHoxpomaTopa. [Auacparma pguametpom 25 MM pekomeHayeTca ANns
WCTOYHWKOB C MNPOCTPAHCTBEHHbIM pPaBHOMEPHbLIM ONTMYECKUM U3AyYyeHWeMm. [ns UCTOYHUKOB, He
co3janwnx NpocTpaHCTBEHHOE pPaBHOMEPHOE W3/lyYeHue, TakuMX Kak, 3epKajibHble faMMbl C Y3KUM J1y4OM,
NMKOBas 3HepretTMyeckas OCBELWEeHHOCTb (MHTEHCUBHOCTb) MOXET ObiTb 3HAUYUTENbHO Bblile, 4YeM
nonyyeHHass nNpu M3MEpPEHUsIX C WCNONMb30BAaHWEM MOMIHOCTbIO OTKPbLITOro oTBepcTusi 25 MM. B Takux
cnyvyasx oTBeEpPCTME NpUEMHUKA M3YYEHUS LO/HKHO OblTb OTPaHUYEHO 7 MM.

PucyHok 5.1 cxemaTuyecksm TMOKa3biBaeT OCHOBHbIE KOHLENUUM UIMEpPEHU 3HepreTuveckoi
OCBELEHHOCTU WM CNeKTpasibHOl 3HEepreTMyYeckoi OCBELLEHHOCTU, BKAKYas Npy HEOOXOAMMOCTU Hanudue
AvadparMbl ANA OrpaHWYeHnss nons o63opa, YroHoM A, ABASAKWMMCA MOMOBUHHOW yrna u3nydyeHus,
pacnonaralwmMMca Ha HEKOTOPOM PacCTOAHUM OT MPUEMHUKA W3NYy4YeHus, KoTopoe sABnseTcA 60nbWKUM MO
CPaBHEHWIO C AuaMeTpPOM NpUEMHUKA U3NyYeHUs.

[Ovadcparma ans
orpaHuyeHus
nonsi o63opa

PucyHok 5.1 - Cxema M3MepeHnUin aHepreTnyeckoli 0CBELWEHHOCTH

M3mepeHnsa cnepyeTr nNpoBOAMTb B TaKOM TMOJIOXEHUW, MNPU KOTOPOM Jy4 [aeT MakcumalbHble
nokasaHua. Mpunbop pomkeH 6biTb OTKanMbpoBaH MO abCOMKTHOMY JIYYUCTOMY MNOTOKY Ha efuHuuy
nosyyaemoi naowagu.

MpumeyvaHwunsna

1 C npakTW4Yeckoil TOYKM 3PEeHUs WU3MEHEHVWE BXOAHOro OTBepcTus Auadparmbl TpebyeT [AOMOSHUTEbHON
paboThl, CBA3AaHHON C nepekanMbpoBKOW paguomMeTpa WM cnekTpopaguomeTtpa. a5 UCKIKYEHUST NepeKkasnbpoBKu
Of4HUM M3 METOAOB NPV U3BECTHOW 3aBMCMMOCTW 3HEPreTUYecKol OCBELLEHHOCTW OT PacCTOSHUSA SABMASETCA YyCTaHOBKa
Aonadparmbl guametTpoMm 25 MM Ha pacctosHun 200 MM OT MCTOYHMKA WU3/TyYEHWs, YTO COOTBETCTBYET YI/ly U3/lyYeHUs C
anadparmoint guaMeTpoMm 7 MM, T.e. paccTosiHMe cOoCTaBuT 3,5 KpaTHOro CTaHA4apTHOrO PacCTOSHUS OLEHKM.

2 WN3mepeHHass 3HepreTuyeckass OCBELLEHHOCTb He [A0/XHAa ObiTb ycpeAHeHa Ha AuadparmMe MeHblueid Mo
anameTpy, YeM ykasaHo, Tak Kak 3TO MOXeT MPUBECTM K NepeoLeHKe onacHOCTU. MUHMManbHbIi pasmep ycpegHeHHoW
ounadparmbl  cBfi3aH C  (PM3MONOTMYECKMMU W MOBeAeHYeckuMy (paktopamu, KOTOpble NPUBOAAT K YyCpeaHEHWIo
naganLero n3flydeHna Ha HeKOTOpPYy niowab NMOBEPXHOCTH.

3 Mo psgy npuuvH, BkA4Yas (QU3MONOTMI0 rnasa, BCce YpoBHM YO unsnyyeHus no 4.3.1 un 4.3.2 NpuUMEHUMbI K
UCTOYHMKAM C YI/I0BbIM pa3mepoM wusnyyvyeHus mMeHee 80 rpagycoB (1,4 paguaH) T. €. K UCTOYHMKAM C YIN0OBbIM
pasmepom u3nyydeHns B npegenax 40 rpagycoB K nepneHaukynspy o6nyvyaemol noBepxHocTu. Takum ob6pasom,
n3nyvyeHmne UCTOYHUKOB -H806X0,EI|I/IMO N3MepPATb TOJIBKO B MNOJIHOM yrny 80 rpagycos, 3a WUCKMIK4YeHnemM MCTOYHUKOB C
60MbLIMM YIIOM U3/TyYEHUS.
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M3mepeHns aHepreTuyeckoli OCBELLEHHOCTU MPUMEHUMbI K CNeAylLl MM OnacHbiM BO34ENCTBUSIM, B
cooTBeTCcTBMMU C 4.3:
npegen o6nyyvyeHns rnasa E uva coctaBnseT 315 - 400 HM;
npegen onacHoro VK o6nyvenus £iR,
npegen onacHoro TensoBoro o6ay4yeHna Koxmu EH.
M3mepeHnsa cnekTpanbHOW 3HEPreTUYecKo OCBELEHHOCTU MNPUMEHWMbl K CAEeAYLWUM OMnacHbIM
BO3elCTBUSAM B COOTBETCTBUM C 4.3:
- npefen obnyyvyeHns Koxu u rnasa Escocrasnset 200 - 400 Hwm;
- NpeAen onacHoro o6/y4YeHUss ceTyaTkn CUHUM CBETOM - HEBGO/bLIOW UCTOYHUK EB
5.2.2 M3mepeHns aHePreTUYECcKon ApKocTun
5221 CTaHpapTHbIi MeToq
[JaHHas meToAuKa NpMMeHUMa A5 U3MEPEHWI LMPOKONOJIOCHON W CMNEKTPasibHON 3HepreTnyeckon
APKOCTW. VI3MepeHnsa aHepreTnyeckoin APKOCTU NPOBOAAT C ONTUYECKON CUCTEMON (CM. pucyHok 5.2) Tak,
4TOo:
n3obpaxeHne y4YncToro UCTOYHMKA NafaeT Ha NPUEMHUK U3NYYEeHUS;
cucTemMa MMeeT KpYrblidi orpaHnymMTenb Nons AAs NojfyvyeHus 3afaHHOro YriioBOro paclupeHus
ycpeAHeHHoro nonas o6sopa ad;
cucTteMa mMeeT Kpyr/blii BXOAHOW 3payok (Auadparma), KOTOpbli AeCcTBYyeT Kak ycpefHeHHoe
oTBEpCTME ANA U3MEPEHHOW 3HepreTMyeckol OCBELLEHHOCTU U BbINOMHAET Te xe TpeboBaHmsa, 4to u B 5.2.1
(4ns HeboNbWMNX YIN0B 3aBUCUMOCTb MEXAy AnaMeTpoOM NpUeMHUKa N3NyyeHUs n (POKYCHbIM pPacCTOsTHUEM
nsobpaxeHHoro npubopa cnegywowas: d =

PucyHok 5.2 - Mpumep nsobpaxeHnsa npubopa N8 N3MEpPEHU IHEPreTUYecKol ApKoCTu

Kak 1 npn n3MepeHnsax aHepreTMyeckoih OCBELLEHHOCTU, MUHUMaNbHbIA AnameTp anadparmbl D (cMm.
pUCyHOK 5.2), COOTBETCTBYET AMaMeTpy 3payka 7 MM ANsi UMNY/NbCHbIX UCTOYHWKOB CBeTa U siBNsSeTcs
61ohn3nyeckn ycpefHeHHbIM OTBEPCTUEM AN UCTOUYHMKOB C HENPepbIBHOW BOMHOW. Ecnn 3payok MeHblle,
TO ABWXEHWS rNna3 W ronosbl NO3BONAT YCPeAHUTb BENUYUHY AAaHHOro AvameTpa guadparmbl. Kak v npu
N3MEepPEeHNsIX 3HepreTMYeckoli OCBELLeHHOCTW AnaMeTp auadparmMbl MOXET MpeBbllWwatb 7 MM, ecnu
npoekuns nagawueli aHepreTM4eckoil 0CBEL,EHHOCTN paBHOMepHa.

Mpubop fosxeH 6blITb OTKanMb6poBaH No abCoOMOTHON nagawuwieli Ny4YUCTON MOLLHOCTU Ha efuHuLY
o6nyvyaemoli nnowaan n eguHNULY TENEeCHOTO yria, ycpefHeHHoro B none o63opa npubopa.

MpumeyaHne - V3vepeHHas aHepreTMyeckas SPKOCTb HE JO/MKHA ObiTb ycpeaHeHa Ha none 063opa,
MeHee 3a[]aHHOro, TaK Kak 3TO MOXeT NPMBECTVM K NepeoLeHke onacHoCTW. Pasmep ycpegHeHHoro nons o63opa
OTHOCMTCSI K MepeMeLLEeHMsIM [/1as3a, KOTopble pacrnpeaenstoT NyUYnCTblii NOTOK) M306pakeHWst UCTOYHUKA Ha 6OMbLUYHO
nnow@aab cetyatku. Pasmep ycpedHeHHOro nosst o63opa a3ipHe 3aBUCUT OT pasMepa UCTOYHMKA a. [1s UCTOYHUMKOB, Y
KOTOPbIX Yr/I0BO pasmep a MeHee 3aflaHHOro nons o63opa axjyhy ycpeAHeHHoe 3HauyeHue 3IHEepPreTUyeckoi APKOCTM
GyneT MeHblle hakTuyeckoli  (U3MYEecKoil 3HEpreTUyeckoli SIPKOCTM UCTOYHWMKA, OfHAKo, 3TO  GUOOr1Yeckn
3(hheKTMBHOE 3HAYeHWe - SIBNSIETCA COOTBETCTBYIOLUMM 3HAYEHWEeM, KoTopoe G6yAeT COMOCTaB/eHO C Npeaesiom
06/1yyeHus.

Mi3mepeHns cnekTpanbHOl 3HEpPreTUYeckol SApPKOCTM MPUMEHUMbI K  CAeAylwWuM  OnacHbIM
BO34€NCTBMAM B COOTBETCTBMUM C 4.3:
npegen o6ayvyeHus cetyaTky onacHblM CUHMM CBeTOM LB
npegen TensoBoro o6ayyeHns cetyatkm LR,
npegen TensoBoro o67yvyeHns ceTyaTku - cnabblil BU3yasnbHbil cTumyn LIR
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5.2.2.2 AnNbTepHaTUBHbIA MeTop,

N3mepeHns aHepreTyeckon SPKOCTM MOTYT ObiTb NPUHATbI  Kak W3MEPEHWA 3HepreTuyeckow
OCBELLEHHOCTUN, BbINO/IHEHHbIE C XOPOLIO ONpejesieHHbIM nonem o630pa, rAe M3MepeHHoe 3HayeHue
JHepreTMyecKko OCBELIeHHOCTW AensaT Ha Wu3MepeHHoe nose o063o0pa ANA NOJyYeHUA 3HaYeHus
9HepreTM4eckoin APKOCTN. ANbTEPHATUBHO YCTAHOBKe 4151 U3MEPEHMNI IHepreTUYeckon ApKoCTn (CM. BbILe),
BbINO/IHEHNE W3MEPEHWIi 3HEepreTMYeckoi SAPKOCTM MOXEeT ObliTb MNPOBEAEHO Ha YCTAHOBKE W3MepeHuit
9HEepreTMYeckoil OCBELEHHOCTN C KOMbLEBLIM OrpaHnynTenem nons nepef UCTOYHUKOM (CM. PUCYHOK 5.3).
Pa3svep orpaHuyeHus nona F u paccTosHue OT Hero [0 Auadparmbl I onpefensiT none ob63opa no
dopmyne

y = F/r. (5.1)

PucyHok 5.3 - ANbTepHaTMBHAs CXeMa U3MepeHuii IHepreTUUecKoil apKkocTu

OTa ycTaHOBKa npegnonaraeTt, YTO OrpaHnyMTelb NONA MOXET ObiTb PaACcnoNoXeH J0CTATOYHO 6/11M3KO
K BUAMMOMY UCTOYHUKY ANA co3faHna Tpebyemoro nons obsopa.
3aBNCUMOCTb MeXAy W3MEpPEeHHOl 3HepreTMyYeckoi OCBELlEeHHOCTbl E 1 aHepreTMyeckoin SApKOCTbIO
nUcToyHuKka L gna HaxoxpeHus Hopmanu K naowagn mctodHuka (0 paBHO Hynwo B onpegeneHun 3.31) gns
MasiblX Yr/10B OnpefensT no opmyne:
E=LQ, (5.2)

roe £1 - yron nons o63opa, cTepajvaH, T.e. TENeCHblil yron, 06pa3oBaHHbIil NOCKOCTHLIM YI/IOM Y,
paavaH, nokasaHHblii Ha pucyHke 5.3.

Kpome TOro, gna HeGONbLWMWX Yr0B 3aBUCUMOCTb MeXAy M/IOCKUM YIfIOM Y W TeJsIeCHbIM YrioM n
onpegenswT no dopmyne:

(5.3)

Takum 06pa3om, UCMo/b3ys pasMepbl Ha pUCyHKe 5.3, aHepreTU4eckyl OCBELLEHHOCTb ONpejensioT,

NPYMeHAA TEPMUHOMOINIO 3HePreTUYeckoin spkocTn, no opmyne:
EoLW2o 2 (5.4)
4 arr

Mpy M3MepeHnax aHepreTMYecko OCBELLEHHOCTH 418 NONYYEeHUA 3HAYEHWU IHepreTuyeckon ApkocTy,
4yTOo6bl CpaBHMBATb C AAHHOM OMNACHOCTbI, AuameTp orpaHuyeHus nons F foskeH ObiTb YCTAHOB/EH Tak,
4yToObbI Y = asdrh

MpumevaHne - lpefen 3HePreTMHECKON OCBELLEHHOCTU OMacHbIM CHHUM CBETOM OT Heb60/bLIoro
UCTOYHUKA SKBUBAJIEHTEH Npefeny 3HepreTyecko ApKOCTW ANA 3a[aHHOT0 U3MEPEHWsA YCPefHEHHOro nons o63opa.
Mpenen aHepreTMYeckon OCBELLEHHOCT MOMYYaloT YMHOXEHVWEM npefena 3HepreTUyeckol SPKOCTU Ha yCcpeAHeHHoe
3HaueHne n3MepeHHoro noss ob3opa no ypasHeHuto (5.4).

5.2.3 Mi3mepeHna pasmepoB UCTOYHUKA

YrnoBoli pasmep MCTOYHMKA a onpenenswT no 50 % Touyek U3NyyeHUs uctouHuka. O6wme MeToabl
ncnonb3oBaHua ortorpapum WA kamep MOryT ObiTb MPUMEHEHbl TONbKO MOoc/fie MNOATBEPXAEHUS, 4TO
cnekTpanbHas OLHOPOAHOCTb AOCTaroyHa ANA WUCNOJb30BaHUA BUAMMOIO M3NyvyeHUs B KayecTBe aHanora
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ana UK uanydyeHun. MsMeHeHMs1 cnekTpa MCTOYHUKA MOTYT NPUBECTU K PasNUUHbIM M3MEHEHUsIM B
pa3nu4Hblx o6nacTax cnekrpa uanydeHus (Cm. Sliney and Wolbarsht, 1980 r, nyHkr 12.6.6).

5.24 N3mepeHusa WMpUHbI UMNYNbCa ASNA UMNYTLCHbIX UCTOMHUKOB

HOMUHaNbHYIO NPOAOIMKUTENbLHOCTL MMMYNbCA MCTOYHMKA Af onpeaensioT BPEMEHEM, B TeyeHue
KOTOpPOro u3ny4yeHue cocraenser 6onee 50 % nukoBoro 3HaveHus. OOWMe MeToAbl, Hanpumep,
ucnonb3oBaHne potoanemeHta ¢ ocuunnorpadoMm, crneayer NPUMEHATb TOSbKO Mocne NoATBepXAEHUs
TOro, YTO cnekTpasnbHas OAHOPOAHOCTb AOCTATOYHA ANsl UCMONb30BaHUA BMAMMOIO U3NyyYeHUsl B Ka4ecTBe
aHarnora anga Yo nnu UK usnydennii. UsmeHeHua cnekrpa UCTOMHMKA B TEYEHWUE UMITYNbCa MOTYT NPUBECTU
K Pa3nuUYHON LUIMPUHE MMNYIILCA B PA3NUYHbIX 06NacTaX cCnekTpa usny4eHus.

5.3 MeToabl aHanusa

531 MnTepnonauus B3BelWEHHbIX KPUBbIX

B3BeLUEHHbIX KpUBBLIX, OnpeAenieHHbiXx no Tabnuue 4.1, 06bIMHO HEe AOCTaTOYHO AN BbIMNOMHEHUA
B3BELLEHHbIX PACYETOB U3NMyYEHUIN UCTOYHMKA. DYHKLMKU AOCTATOUHO NIMHENHBI B NIOGON NOKanbLHOM 30He Ha
nonynorapupmMmmyeckux koopauHartax. [loatomy Aana crangaptusauum WMHTEPNONUPOBAHHLIX 3HAYEHUH
MCNOMb3YIOT NUHEWHYIO MHTEPNONALUMIO HA norapudme AaHHbIX 3HAYEHU ANS NOSTyYEHUs1 MPOMEXKYTOUHbLIX
TOYEK B XenaeMblX UHTepBanax AfMUH BOSH, HanpuMmep, pekoMeHAayiloT uHtepsan B 1 HM. Mo pesynbratam
WHTEPMNOSNIMPOBAHHLIX 3HAYE€HUW C MNOMOLLBID AaHTUNOrapudMOB ONPEAENsIOT UHTEPNONUPOBAHHLIE
B3BELLEHHbIE KOAPULMNEHTDI.

53.2 PacyeTtbl

Pacuetr 3HaueHuit ONacHOCTEM OT MCTOMHMKA crneayeT npoBOAUTL MNYTEM OLIEHKU CNEKTPanbHOro
CKaHMpOBAHMA COOTBETCTBYIOLEH (DyHKUMEA W pacyeTa NOMHOM B3BELUEHHOW dHeprun. [nA
BOCNPOM3BOAMMOCTM METOJAA HACTOSALLMIA CTaHAAPT npeanaraeT UHTEPNoONALUMIO UNMM CYMMUPOBaHUE vepes
1 HM ans cnektpa meHee 400 HM. 3aTtem OLEHKY M CyMMMPOBAHME NPOBOAAT Ha JTOW paspeLuatoen
cnocobHocTu B 1 HM. B o6nactu 6onee 400 HM peKOMEHAYIOT UHTEpPBan 5 HM.

5.3.3 HeonpeneneHHOCTb U3MepeHus

Bce pesynbtaThl M3MEpEeHM [AOMKHbI ObiTb  KOMUMYECTBEHHO OMpPEAEeNneHbl NyTem aHanu3a
HeonpeaeneHHocTu. Bce nonyyeHHble pe3ynbTaTthl AOMKHbI  OblTb  CONPSDKEHbI CO  3HAYEHUAMM
HeonpeaeneHHocTM, B COOTBETCTBMM C TpebOOBAHMSAMM YKA3aHHBIMM B HOPMATMBHbLIX  CCbIfIKaX.
HeonpeaeneHHOCTL kaXaoro pedynbtara AOJkHa ObiTb paccuMTaHa Kak pacluMpeHHasa HeonpeaeneHHOCTb,
KOTOPYK BbIMUCMAIOT W3 CYyMMApHOW CTaHAApTHONW HEOoNpeaeneHHOCTH U, MNyTeM WUCMNOoNb3oBaHuUsA
kKoacpdpuuymnenta oxeatra k = 2 no ICO «PykoBoaCTBO NO BbIPAXEHUIO HEONPEAENEHHOCTU B U3MEPEHUsIX,
NCO, XKenesa, 1995 r.» (cm. pasgen 2). 3Ha4eHUA HeONpeaEeNEeHHOCTU AOIMKHbI PACCYUTBLIBATLCS UCXOAs U3
HeonpeaeneHHOCTM KanubpoBKKU C y4ETOM BCEX MCTOMHUKOB MO NpUIoxeHuio C.

Ta6bnunua 54 - CymMmupoBaHWe npeaenoB IJHEPreTUYECKOM OCBELUEHHOCTU nNpu  0GnyyYeHun
MOBEPXHOCTU KOXU MM POTOBULIbI
HaumeHoBaHue Cootsetcreyow | Auana | MpoaomumTensHocT | OrpaHnums Mpepen
0nacHoOCTH ee ypaBHeHue 30H b 06nyYeHus, aowiee 3HEepreTn4ecko
ANVH c oTBepcTue, n
BOJH, paanaH OCBELLEHHOCTH,
HM (rpaayc) BT-M>
AKTUHWYHBIA YO Es=} E;S(\)AM 200 - MeHee 30000 1,4(80) 30/t
AN KOXW 1 rnas 400
Y®-A ana rnas Eyva=S E\ AL 315- He 6onee 1000 1,4(80) 10000/t
400 Bonee 1000 10
HeGonbLwuoi Es=S E,B(\)Ax 300 - He Gonee 100 Menee 100/t
MCTOYHUK CUHETO 700 Bonee 100 0,011 1,0
cBeTa
VK ans rnas Er=S E\AM 780 - He 6onee 1000 1,4(80) 18000/
3000 Bonee 1000 100
Tennosas ans E =S E,AM 380 - Metee 10 2n 20000/£"
KOXM 3000 cTepagumaH
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Ta6nwuuya 55- CyMMupoBaHue NpejesioB 3HEPreTNYECcKoil siPKOCTU Npu 06YyYEHUN CETUYATKU

HanmeHoBaHne  CooTBeTcTByllWe [uana Tlpogonxurten Mone o63opa, Mpegen
onacHocTu e ypaBHeHue 30H bHOCTb pagvaH (rpagyc) 3HepreTUYeckKoi
ONVH 06nyyeHus, OCBELLEHHOCTH,
BOJH, c BT m-2
HM
0,0117(1/10)
0,25 - 10 106t
300- 10 - 100 11 1061t
Cunuii ceet LB=IL,B(X)M. 100-10000 0.0
700 1061t
He meHnee 0,0011y£ 100
10000
0,1
0,0017
Tennosas gns B 380- MeHee 0,25 n 50000/(at°%)
ceTyaTku Lr=ZLRIOAX 1400 0,25-10 0,0117(1/10) 50000/(at°%)
Tennosas Ans
ceTyaTku 780
(cnabbiii L\r=YL-,R(1.)A. 1 406 Bonee 10 0,011 6000/a
BU3YyasibHbl
cTUMyn)
Bpewms, c

PucyHok 5.4 - 3aBUCHMOCTb NMpefenoB 06/yYeHNs1 B3BELIEHHON 3HEPreTUYecKkoil 0CBELEeHHOCT OT BPeMeHH
NS NOCTOSIHHOTO 06/yYeHus
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PucyHok 5.5 - 3aBucMMOCTb NpeaenoB 06/1yYeHNss B3BELEHHON 3HEPreTUYeckoin APKOCTU OT BPEMEHU Ans
NOCTOSAHHOIO 06/1y4YeHuns

6 Knaccudukauymsa namn

OT0T cTaHgapT 6bin paspaboTaH TK 6-47 MKO wu npepctaBneH MK 34A M3K. 3Tn 06befuHEHHbIe
YyCUNNA ABNAIOTCA BaXHbIM (hakTOM B COrjlacoBaHMWM BOMPOCOB, KacallmMxcsa knaccudukalmm rpynn pyucka u
paccTOSAHWIA Ha KOTOPbIX BO3HMKaKT CBETOOMONOrMYeckne onacHocTW OT M3nydyeHus namn. Tak kak namnbl
MOTyT 6bITb OMACHLIMU MO HECKOJIbKMM KpUTEpUsM, TO HeobxoAauma ux knaccudukayms.

B HacTosiem cTaHgapTe yCTaHOBMEHbl crefylolme 3HaueHus:

ons namn obuwero HasHavyeHusa (JTIOH) (n. 3.11), omacHble 3HA4YeHUSI AO/KHbI OblTb yKasaHbl B
BMAE 3HAYEHUI 3HEepPreTM4ecKoli OCBEeLLEeHHOCTV WM IHEepPreTUYecKol APKOCTWM Ha PacCcTOSIHUU, NPU KOTOPOM
oCBeleHHOCTb cocTaBuUT 500 ntoKe, HO He MeHee 200 mwm;

ONA  [ApYrnxX WCTOYHWKOB CBeTa, BK/lYas WMMYy/NbCHble, OMacHble 3Ha4yeHWs AO/KHbl ObiTb
onpepgeneHsl Ha pacctoaHun 200 mm.

HacTtosawuii pasgen kacaeTcs knaccudukaumm namn. OfHako, aHanornyHas cuctema knaccudumkauymm
MOXeT ObiTb NPUMEHeHa K CBeTW/bHWKaM WAN ApYrMM cucTemam c pab6oTawwumu namnamu. Ona namn
o6lero HasHavyeHMs PacCTOSHWA, Ha KOTOPbIX MNPOBOAAT W3MEPEHUA 3JHEepreTuyecko OCBELLEeHHOCTH,
3aBUCAT OT BO3MOXHOCTEW N3MEpPEeHUii.

Knaccndmkaums yunTbiBaeT TOMbKO MNOTEHUMasnbHbIA puck. B 3aBUCMMOCTM OT MCNONb3yeMbIX
hakTopoB, BpeMeHU 06/y4YeHVUA W BAUAHWA CBETU/bHMKA 3TW MNOTEHLUMasbHble ONacHOCTM MOTYT WAM He
MOryT BO3HWKHYTb. B Tabnuue 6.1 npuBefeHbl pas3nuyHble npefesibl 3HEePreTUYeckoi OCBELLEHHOCTU U
9HEepreTUYeCcKoin APKOCTU ANS KaxXAOlW W3 onacHoOCTel, yka3aHHOl B 4.3 ANA KaXAO0W rpynnel pucka.

MpumeuyaHnwne - B HeEKOTOPbIX Cyyasx OAHW W Te Xe Nammnbl MOryT ObiTb UCMOMb30BaHbl 415 O6LLEro
OCBELLEeHNs 1 CneuyanbHOro NPUMEHeHUs, 1 TOrAa X OLEHUBAIOT ANSt NPeAyCMOTPEHHbIX Lienei.

Ta6nuuya 61 [lpegens o6ayyeHus Ans rpynn pucka fiamn ¢ HENPepPbIBHOW BOJHOM

Puck CnekTtp CumBon Mpepensl 06n1yyeHns EavHnua
nencteu He6onbw  CpepHuii BonbLuoi n3mepeHus
A ol puck puck puck
AKTUHUYHbBIA YO SjvM Es 0,001 0,003 0,03 Bt mJ
BAvKHUIA YO Euwa 10 33 100 Bt wm J
CuHwnii ceet BO-) Lb 100 10000 4000000 BrmJcp 1
CuHuniA cBeT, HebOo/bLUOW BO-) EB 1,0 1,0 400 Bt mJ

NCTOYHUK
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TennoBsoit Ans cet4aTku RO\ Lr 28000/a | 28000/a 71000/a Brm “cp |
Tennosoit Ans cetyatku, | R()L) Li 6000/a 6000/a 6000/a Br-mM “cp
cnabwlit BU3yanbHbIW

cTUMyn

VK nanydenue ans rnas Er 100 570 3200 Brwm°
‘HeGonbluum onpeaeneH UCTOYHKMK ¢ a < 0,011 paauaH. YcpeaneHHoe none 3peHusi npu 10000 ¢
coctasnget 0,1 paguaH.

“He BKnoYyaeT oLeHKy Ans Namn o6LIero HasHa4YeHus.

6.1 Jlamnbl HENPEPLIBHOW BOSHbI

6.1.1 M'pynna 6e3 puckos

B HacTosAwem craHpapte k rpynne 6e3 pUCKOB OTHOCST famrbl, KOTOpble HE CO3Jal0T HUKAKOW
CBETOOMOMNOrMYECKONn oNacHoCTU. ATOMy TpeboBaHMIO y10BNETBOPSIOT NAMIbl, KOTOPbIE HE CO34al0T:

- OMacHOro akTUHMYHOro Y& Eg npu 06ny4eHnmn B TedeHue 8 4 (30000 c);

- onacHoro GnuxkHero Y® Eya B TedeHne 1000 ¢ (okono 16 MuH);

- OMacHOro CMHero ceeta ansa cetvaTku Lg B TedyeHne 10000 ¢ (okono 2,8 u);

- TENnoBYylO ONacHOCTb ANA ceTyaTku Lg B TeveHue 10 ¢;

- onacHoro MK usnyyeHus gns rnas Er B Tedyenue 1000 c.

Takxke k rpynne 6e3 puckoB oTHocAT namnbl ¢ MK nanyyeHmem 6e3 CusIbHOrO BU3yanbHOro cTumyna,
Hanpumep, meHee 10 ka'M > 1 He cospjaowmne onacHoe ansa ceryatku onmxHee UK unsnyyeHnue L B
TeyeHue 1000 c.

6.1.2 Fpynna pucka 1 (HeGonbWoMn puck)

K aToii rpynne OTHOCAT namnbl, KOTOPbIE HE CO34al0T ONAaCHOCTb U3-3a CTAHAAPTHbLIX OFPaHNYEHUI NO
obnydyenuto. 3Tomy TpeboBaHMIO yaOBRETBOPAIOT namrbl, NpeBbllualOWMe npeaensl AnA rpynnbl 6e3
pUCKOB, HO HE co3aaioLLue:

- 0OMnacHOro akTMHUYHoOro Y& Eg npu obnyyeHun B TeyeHue 10000 c;

- onacHoro GnwxkHero Yo Eyya B TeueHne 300 c;

- 0onacHOro CMHero ceeta Ans cetvyatku Lg B TeyeHue 100 c;

- TEMNNOBYIO ONACHOCTb ANs ceTyaTkn Lg B Tevenune 10 ¢;

- onacHoro UK unsnydyeHus gna rnas Er B TedeHune 100 c.

Takxke k rpynne pucka 1 (HeGonbLioii pUCK) OTHOCAT namnbl, ¢ UK uanydeHuem 6e3 CUNbHOrO
BU3yanbHOro CTMMyNa, HanpuMmep, spkocTb MeHee 10 KA'M °, U He Co3palolme OnacHoe ANA CeT4aTku
onuxHee UK nsnyyenwne Lz B Tedenmne 100 c.

6.1.3 Mpynna pucka 2 (cpegHUit pUCK)

K aTOi rpynne OTHOCAT namnbl, KOTOPbIE HE CO34al0T ONACHOCTU U3-32 BO3HUKHOBEHUSI HENPUATHBLIX
OLLYLUEHUN K OYEHb SIPKUM UCTOYHUKAM WM TENNOBOro AnckomdopTa. 3Tomy TpeboBaHWIO yAOBNETBOPAIOT
no6ble namnbl, NPeBbILIAOLLIME Npeaenbl ANS rpynnbl pucka 1, Ho He co3aaloLLMeE:

- 0MacHOro akTMHUYHOro Y&® Eg npu obnyveHun B TeveHue 1000 c;

- onacHoro GnuxkHero Yo Eyya B Teyerune 100 c;

- 0nacHoOro CUMHero ceeta Ang cetyatku Lg B TevyeHue 0,25 ¢ (BO3HMKHOBEHUE OTBPAaLLEHUS);

- TEMNNOBYIO OMAaCHOCTb ANA ceTyaTkn Lr B TeueHue 0,25 ¢ (BO3HUKHOBEHWE OTBPALLEHUS);

- onacHoro UK uanyyexnus ans rnas Er B Teuenue 10 c.

Takke K rpynne pucka 2 (CpegHuin puck) oTHocsaTcs namnbl, ¢ UK usnyyeHnem 6e3 CUnbHOro
BU3yanbHOro CTUMyna, Hanpumep, SpKOCTb MEHee 10 KA'M 2, W He CO3JaloLMe ONAacHOe Ans
cetyatku 6nmxkHee UK nanyyenue Lz B TedeHue 10 c.

6.1.4 Mpynna pucka 3 (60nbLION PUCK)

K aToin rpynne OTHOCAT namnbl, KOTOPbIE MOTYT CO3AaBaTb ONACHOCTb AaXe NP MOMEHTaSIbHOM UJN
kpaTkoBpemeHHOM obnyveHun. K rpynne pucka 3 (6onbLUOM PUCK) OTHOCAT maMrbl, NPEeBbILLIAIOLLME
npeaensl 4N rpynnsl pucka 2 (CPEaHUIA PUCK).

6.2 IMnynbCcHbIe Namnbl

K UMNynbCHBIM OTHOCAT NaMnbl ¢ €AMHUYHBIM UMM HECKONMBKMMU UMMYyNbcamu B TedeHue 0,25 c.

MMnynbCHble namnbl CrieayeT OueHWBaTb NPU MakCUMasribHOM HOMMWHANbHOM 3HAYeHUUM SHEprumu,
yKa3aHHbIM U3rOTOBUTENEM.

COOTBETCTBYIOLLEE B3BELUEHHOE nydnctoe obnyyenne, H wunum Ef, unu B3BELLUEHHas A03a
9HEepreTM4eckonm APKOCTU, L-f, MHTErpupoBaHHbie NO BPEMEHW AN Kaxaoro umnynbca, AOIMKHbI ObITb
nosnyyYeHbl NYTEM WHTErpMPOBaHUA B3BELLUEHHOW SHEPreTUYECKOW OCBELUEHHOCTUM WM 3HEepreTUYecKon
APKOCTH, U3NYy4aeMOi UCTOYHUKOM MO BCEW LUMPUHE UMMYNbCA C MHTErPUPOBAHMEM MO BPEMEHU HE Bonee
0,25 c. B3selweHHy0 403y OOMyYeHUs MNKM B3BELLUEHHYIO A03Y SHEPreTUYECKOM APKOCTM CPaBHUBAIOT C
npegenamy obnyyYeHus, NpuBeaeHHbIM B 4.3 ANsi KAXA0M OoLeHMBaeMoi CBETOBMONOrM4eckoi ONacHOCTH.

[l pumMmedvyaHUe — |_|OJ'IyLIeHHbIe B3BellUEeHHble 3Ha4YeHuA SHepreTVlHeCKOI?I APKOCTKU  AOJIXHbI ObITh
ycpeaHeHbl No npaBuUbHOMY KONbLIEBOMY KOHYCHOMY nonto o63opa ¢ yrnom 0,0017 paguaH, ykasaHHoro B 4.2.2.
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Onpegnenexune rpynnbl pUcka namn NPOBEPSIOT CrneayowmM 06pasom:

- namnbl C NPeBbILLEHHbIM Npeaenom 0bny4yeHna OTHOCAT K rpynne pucka 3 (6onbLon puck);

- nammnbl ¢ €AUHUYHBIM UMMYNbCOM, Y KOTOPbIX B3BELUEHHAA A03a 00Ny4eHus unu B3BELUEHHON
3HEpreTUYECKON SSPKOCTU HUXKE Npeaena obnyyYeHus, OTHOCAT K rpynne 6e3 pucka;

- namMnbl € MOBTOPSIIOLMMUCA WMMNYNbCaMU, y KOTOPLIX B3BELUEHHAas f[o03a OOnyvyeHuss wunu
B3BELUEHHAA [003a 9HEPreTUYECKOW APKOCTU HWXKe npeaena obryvyeHus, OLEeHUBAIOT MO KPUTEPUIO pucka
HENpPEepbIBHOW BOMHbI, yKa3aHHOro B 6.1, UCMONb3yA YCPEAHEHHble 3HAYEHUSA BPEMEHU WUMMYMbCHOrO
U3NyYeHUs.
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MpunoxexHune A
(cnpaBo4HOE)

CymmupoBaHue buonorunyeckux acdekron

Jlnct ¢ napameTpamm 6uoachbpekra 1: Katapakra ot MHppPaKpacHOro usnyyeHus

A.1 BuoaddekT: kaTapakta oT MK nsny4yeHns n3BecTHa Takke Kak «kaTapakta OT NpPOMbILLEHHOrO
Tennay», «katapakTa ropHsikay Unu «katapakra CTeknoaysay.

A.1.1 Opran/MecTo: rnas/npo3payvHblii XpycTanuk.

A.1.2 CnekTtpanbHbIin gnana3oH: ot 700 4o 1400 HM 1 BO3MOXHO A0 3000 HM.

A.1.3 Muk cnekTpa AEeNCTBUA: HEe U3BECTEH, BepoAaATHO Mexay 900 - 1000 HM.

A.1.4 CBegeHUA: OrpaHUYEHHbIE NpeJenbHble AaHHbIE N0 OCTPON KaTapakTe Kponukos npu 1064 HM
(Wolbarsht, 1992 r) u B 30oHe WK-A (Pitts u Cullen, 1981 r.), ans 4yenoBeka AaHHbIX HeT. CTeneHb
aaAWTUBHOCTM U CNEKTP AENCTBUA HE U3BECTHbI. XOpoLlee anuaeMuonornyeckoe aokasarenbcreo (Lydahl,
1984 ).

A.1.5 Co BpeMeHeM: Mpu MOCTOSAHHOM BbLICOKOM YPOBHE OONy4YeHUsi B TE€YEHMEe HEeCKONbKMX NneT
nponucxoauT 3aMeTHOe MNOMYTHEeHWe XpycTanuka. Bpemsi npoxoXaeHust 3aBUCUT OT pasHUUbl Mexay
obnyyeHuem n Nnpesenom CUILHOro 00ny4YeHus, Co34atoLLEro OTBETHYIO PEakLMI0 B KOPOTKOE BPEMS.

A.1.6 MexaHusm: 00bIMHO MpeanonaratoT TEeNnoBOW, XOTA HeJaBHEEe A0Ka3aTenbLCTBO npeanonaraet
BO3MOXHYIO CBETOXMMUYECKYIO peakuuio. [letanu He NOHATHbI. XpyCTanuk MOXeT HarpeBaTbCs OT NPSAMOro
obnyyeHus (Vogt, 1919 r.) unu oT Tenna, UCXoAsALLEro OT HarpeTol paayxHoi o6onoyku rnasa (Goldmann,
1983 r.).

A.1.7 CUMNTOMBI: CHUXKEHNE 3PEHUS.

A.1.8 Heobxogumas uHdopmauma: ecnm UMEETCH, TO CNeKTp AeWCTBUA XECTKoro obnyyeHus Yo
U3MYy4YEeHNEM U COMYTCTBYIOLLMX eMy addpekTo. [JononHutensHoe o6nyvyeHue u BEpPOATHOCTb 3ano3ganbix
3P heKTOB OT MOBTOPSIOLLMXCSA OBTyUEHWIA.

A.1.9 3kcnepumeHT ¢ rnaMnamm: CryvyanHble MOBPEXAEHUS HE WU3BECTHbI, Aaxe OT TENsoBOro
obnyyeHus namn. OrpaHUyYeHHOe BO3AENCTBME Ha NIOAEN.

A.1.10 OcHOBHbIe CpaBO4YHbI€ MaTepuansbl:

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
Cataractogenesis. 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).

Jluct ¢ napameTpamu 6moacpdekra 2: CeetokepaTurt

A.2 BnoaddekT: CBETOBOI KepaTuT.

A.2.1 Opran/MecTo: rnas/porosuua.

A.2.2 CneKTpanbHbIi aManasoH: ot 180 - 200 Hm a0 400 - 420 HM. B ocHoBHOM 200 - 320 HM.

A.2.3 MNuk cnekTpa gencreua: okono 270 Hm (Pitts,1971 r). Okono 288 Hm (Gogan u Kinsey, 1946 r.).

A.2.4 CBepeHus: xopoLume npedenbHble gaHHble no kponukam (0T 200 go 400 HM), no o6e3bsiHam (0T
200 go 320 HMm), no nwogam (ot 200 go 300 Hm). [aHHble OT pasHbix nabopaTopuii B OCHOBHOM
COrnacoBaHbl.

A.2.5 Co BpemMeHeM: 3ameTHas peakuus nocrne 4 — 12 4 obnyyeHus. Bpema 3aBUCUT OT pasHUUbI
mexay obrnyyeHuem u noporom obnydeHus. Xectkoe obnyyeHue Bbi3blBaeT peakuuto 3a Gonee KopoTkoe
BPEMS, BOCCTAHABNUBAETCSA Yepesd 24 — 48 Y 3a UCKIMIOYEHUEM OYEHD XKECTKMX 00yYEeHUIA.

A.2.6 MexaHusM: hOTOXMMUYECKAs peakuus ABNSETCA Havanom uenu OMonorM4eckux peakumi.
[eTanu He NOHATHLI.

A.2.7 CuMnTOMBI: «Necok B rnasax», Gnedpapocnasm (HeoXugaHHOE CUNbHOE, HEMPOW3BOMNLHOE
COKpALLEeHUE MbILLL, BEK), HEKOTOPOE CHUXEHUE 3PEHUSI, CY>KEHUE TMAa3HoN LWenu (NPULLYPUBAHUE).

A.2.8 Heo6xoaumMaa MH(OpMaLIMA: HaUBLICLUWI NPEeAen paspeLlairoLen CnocoBHOCTU B AUanasoHe
ot 305 no 320 HM. BO3MOXHOCTb 3ano3aanbix adeKToB 1M3-3a NOBTOPSAOLLMUXCA 06nyYeHUN.

A.2.9 3kcnepuMeHT ¢ naMnamu: cnyyaWHoe obnydyeHue OT OakTepuuMAHbIX Nammn, PTYTHbIX W
KCEHOHOBbIX AYrOBbIX, HO TONBLKO NPU CNeLnanbHbIX NPUMEeHeHUsX. [na orpaHUYeHHOro KonmyecTea ngen.
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A.2.10 OcHOBHbIe CpaBOYHbIE MaTepUuanbl:

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).

Jlnct ¢ napamerpammn 6uoad¢ekra 3: CBeTOPETUHUT

A.3 BuoadeKT: CBETOBOIN PETUHUT UNU KNOBPEXAEHUE CETYATKN CUHUM CBETOMY .

A.3.1 Opran/MecrTo: rnas/cetyarka.

A.3.2 CnektpanbHbii agmana3oH: oT 400 o 700 Hm (B ocHoBHOM 400-500 HM) B rnasy c
XpyCcTanukoMm (Mpo3payHbIn XpycTanuk He TpoHyT), oT 310 go 700 Hm B rnasy 6e3 xpycranuka (Npo3pauyHblii
Xpyctanuk yaaneH). B ocHosHoM oT 310 a0 500 HMm.

A.3.3 Muk cnekTpa aencTema: okono 445 um (Ham, 1976 r.). Okono 310 UM B rna3y 6e3 xpycranuka
(Ham, 1980 r.) B 06e3bsiHe - pe3yc.

A.3.4 CpepgeHuA: XopowMe TOYHbIE nNpeAenbHble AaHHble Ansa  00e3bsAH U HeKoTopble
noATBEepXAaLMe JaHHbIe AN Yenoseka no NasepHbIM ASIMHAM BOJSH, UCTONbL3YEMbIM B MeaULMHE, U OT
CNy4anHoro B3rnsaa Ha COMHLE UMW CBapOUHYIO AYry.

A.3.5 Co BpeMeHeM: 3TOT MExXaHW3M NOBPEXAEHWA AOMUHMPYET HAA TENSOBbIM NOBPEXAEHUEM
TONbKO NPU ANUTENbHbIX 00nyyYeHuax (Gonee 10 c). 3ameTHas peakuus 0DbIMHO BO3HMKAET 4vepes 12 4
obrnyyeHuns. YBenuyeHue aToro BpeMEeHn 3aBUCUT OT pasHUUbl Mexay obnydeHuem u noporom obnyyenus.
YKecTkoe o6nyyeHue BbI3bIBAET peakuuio 3a Gonee kopoTkoe Bpems. HaubGonbwyio peakuutio 06bIMHO
oTMevaloT Yepes 48 4. HekoTopoe BOCCTAHOBNEHUE OTMEYAIOT NMPU Cry4anHoM 0OnyJYeHun YenoBeka oT ayr
W B3rnsiga Ha CosHue.

A.3.6 MexaHM3Mm: CBETOXMMMYECKAA peakuusa SABNAETCA HadvanoMm uenu OWUonorMyeckux peaxkumi,
KOHLIEHTPUPYIOLLMXCA B NUTENUU NUIMEHTA ceTYaTKU. [leTanu He NOHSATHbI.

A.3.7 CuMNTOMBI: «Crnernas ToJka» WNU CKOTOMA, KOraa spkas ayra u3obpakaetcsa Ha cetdartke.
3ameTHoe nospexaeHne ceTyaTkm (0OblMHOE yaaneHme NUrMEHTa OT CUHEro CBETa UNU CUIbHOE yAaneHue
MUrMEeHTa OT HEKOTOPbIX Y AMMH BOMH) BUAHO Npu ObTanbMOrM4eckoM OCMOTpe nocrne 48 4 obnyyenus.
MoTeps 3peHUsi MOXET BbITb OKOHYATENbLHOMN, XOTA B HEKOTOPbIX Cy4asaX OTMEYaloT BOCCTAaHOBIIEHUE.

A.3.8 HeoGxoaumaa uHdopmaumsa: Kak MOXHO OOrnblue AaHHbLIX MO MEXaHU3My MOBPEXIEHUS.
OaHHble no obnyyeHuto B guanasoHe ot 400 go 450 HM B TeueHue meHee 10 c¢. [laHHble MO aAAUTUBHOCTU
MHOFOYMCIEHHbIX 06My4eHUn 1 BEpPOSTHOCTb BO3HUKHOBEHUS 3ano3ganbix 3hdhekToB OT MOBTOPSIOLMXCA
0Bny4eHmii Npy yPOBHAX HUXKE TOYHbIX MOPOroB 0BIyYeHUs!.

A.3.9 J3KkcnepuMeHT C namMnammu: 4pe3BblMaHO peakne unu B OONMbLUMHCTBE Cy4aeB He
COOGLLEHHbIE NOBPEXAEHUA U3-3a Ype3MEepHOro obnyyeHus OT B3rmsga Ha namnbl. EcTecTBEHHOE YyBCTBO
HEMNPUATHOIO OLLYLLEHUA OObIYHO orpaHuyMBaeT o6rydYeHue, YTo NpeaoTBpaLLaeT CBETOBOW PETUHUT. Ona
OrPaHWUYEHHOr0 KONNYECTBA NOAEN.

A.3.10 OcHOBHbI€ CNpaBOYHbIE MaTepUuasbl:

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).

JlucTt ¢ napametpamu 6uoaddexra 4: TennoBoe NoBpexAeHUe CeTYATKN

A.4 BuoaddekT: Tennosoe NOBpeEXAEHUE CeT4aTKu.

A.4.1 Opran/MecTo: rmas/ceTyarka U cocyaucrasi 06onouka.

A.4.2 CnekTpanbHbIit AnanasoH: ot 400 1o 1400 Hm. B ocHoBHOM 0T 400 A0 1100 HM.

A.4.3 MNMuk cnekTpa gencrTeua: okono 500 Hm (Ham, 1966 r.).

A.4.4 CBepeHMA: XOpOLUME TOUHblE JaHHble nopora obnyyeHus Ana KPonukoB U 00e3bsiH U
OrpaHMYeHHbIe AaHHbIe AN YenoBeka. [laHHble OT pa3Hbix nabopaTopuit B 0CHOBHOM COrnacoBaHbI.

A45 Co BpemeHeM: 3TOT MEXaHU3M TMOBPEXAEHUA AOMUHUPYET HAA CBETOXMMUYECKUM
NOBpEeXAEHMEM CETYaTKU MPU KOPOTKOM o0my4veHun (MeHee 10 ¢) unu npu anuHax sonH Gonee 700 HM.
3ameTHan peakuus BO3HMKAeT O0ObLIMHO cpa3dy unu 4vepes 5 MuH nocne ob6nydveHun. BoccraHoBneHue
OrpaHn4eHo unu HeBO3MOXKHO.

A.4.6 MexaHu3M: TepMOXUMUYECKAs peakuus paspyleHWa npoTenHa W  Apyrux KMoYeBbIX
OMonorMyeckux KOMMOHEHTOB KINETOK C paspylieHuem Ouomnorudeckon TkaHu. [lornoweHuwe ceBeta u
HauyanbHOE NOBPEeXAEHNEe CKOHLEHTPUPOBAHbI B MUIMEHTHON 3pUTEME U COCYAUCTOMN 060MOYKe CeTUaTKu.

A.4.7 CuMNTOMBI: «Cnenass TOYKa» WM CKOTOMA, KOraa SIPKU CBET M300pakeH Ha ceTyartke.
3ameTHOe noBpexaeHue cetyaTku (00blMHOE yaaneHue NUrMeHTa) BUAHO Npu 0hTanbMOrM4eckoM OCMoTpe
nocne 24 4 obnydyenus. MoTtepsa 3peHus OyaeT HaubonbLuein cpasy nocne o6My4yeHUA U 4acTUYHOE
BOCCTAHOBJIEHUE BO3MOXHO B Te4eHue 14 CyToK.

A 4.8 Heobxoaumasn nddopmauma: aaHHbie No 06nyyeHuto 60nblunx usobpaxxeHun (onee 1 Mm).

A.4.9 3OkcnepuMeHT € naMmaMmmu: NO pacyeTaMm famna He CcnocobHa BbI3bIBATL 3TOT BUA
noepexaeHus. Kak nokasbiBaet pabora B KIMHUKAX KCEHOHOBAs Ayra, COOKyCUPOBAHHAA Ha rnasa, MoXxeTt
okasaTb 9TO BO3JeWCTBUME. 3TO NPOUCXOAUT UPE3BLIMANHO peako UMM B OONbLUMHCTBE CRy4aeB He
coOOLAOT 0 MOBPEXAEHUU OT B3rNsAa Ha YBENMUYEHHYID KCEHOHOBYIO Ayry. ECTeCTBEHHOe 4yBCTBO
HEMPUATHOTO OLLYLLEHNS 0ObIYHO OorpaHnMyYnBaeT obny4eHue, YTo NpeaoTBpaLLAeT NOBpeXAEHUE.

A.4.10 OcHOBHbIe CNpaBO4YHbIE MaTepHuanbl:

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 Laser and Other Optical Sources. Plenum, New
York (1980).

JlucT ¢ napameTpamm 6moachdexra 5: Katapakra ot ynbTpacdmoneToBoro nany4yeHus

A.5 Buoadhdekr: kaTapakTa oT YO usnyyerus.

A.5.1 Opran/MecTo: rnas/npo3payvHblit XpycTanuk.

A.5.2 CneKkTpanbHbIi aguana3soH: ot 290 ao 325 uMm. BoamoxxHo a0 400 HM.

A.5.3 Muk cnekTpa pencTBuA: geiictsme okono 305 Hm (Pitts, 1977 r) 4ns CUNbHOW KaTapakThl.
CnekTp He oKa3biBaeT BO3AEWCTBMA Npu AnuHax BonH 6onee 325 Hm (Lerman, 1980 r., Zigman,1979r.).

A.5.4 CBegeHuA: xopoLune TOYHbIE AaHHbIe nopora obnydyeHus aAns KPOnuMkoe U 0b6esbsiH (0T 295 1o
325 HM). HeT paHHbIX ANA BbIPAXEHHOW KaTapakTbl 4enoBeka, HO WUMEETCA SNuAeMUOrIorMyYeckoe
[0Ka3aTenbCTBO ANsi XPOHNYECKoro obny4eHnsa YO-B obnyyeHuem (Taylor, 1988 r.).

A.5.5 Co BpemMeHeM: 3aMETHOE NMOMYTHEHUe xpycTanuka 00bIMHO Yepes 4 4 obnyyeHus unu Gonee.
Bpemsi 3aBUCUT OT pasHULIbl Mexay 0Bny4yeHMeM u noporom obnyyeHusi. Xectkoe o6nyyeHe Bbi3bIBAET
peakuuio 3a KOpoTKoe Bpems. B npoTUBHOM Criy4ae noMyTHEHUS XpycTanuka OCTaHETCA HaBceraa.

A.5.6 MexaHusm: hoToxmmmuyeckas peakums. letanu He SCHbI.

A.5.7 CUMNTOMBbI: CHUXEHNE 3PEHUSA.

A.5.8 Heob6xoaumasa uHdopmaLMA: €Criu MMeeTCs, TO CNeKTp AEUCTBUS XKecTKoro obnyyeHus Yo
usnyyeHneM. [oOnonHWTEensHOEe 00Ny4YeHWe M BEPOSITHOCTL 3ano3fanbiX 3(EKTOB OT MOBTOPSIOLLUXCA
o6 nyyeHui.

A.5.9 OKCnepuMeHT C namMnamu: CrnyyaiHble MNOBPEXAEHUs, Aaxe OT 06ny4YyeHusi KCEHOHOBbIMU
naMnamu. Ons orpaHUYEHHOro KonmM4ecTsa Nioaen.
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A.5.10 OcHOBHbIE CNpPaBOYHbIE MaTepuarnbl:

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).

Jluct ¢ napameTpamu 6uoachcbekra 6: dpurema oT ynbTpauoONeTOBOro U3NyYeHus

A.6 BuoadppexT: sputema ot YO usnyyeHums.

A.6.1 Opran/MecTO: KOXa.

A.6.2 CnekTpanbHbIit guanasoH: ot 180 — 200 Hm a0 400 - 425 Hm. B ocHoBHOM 200 - 320 HM.

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

A.6.4 CBeaeHUA: XOpOLLME TOYHbIE AaHHbIE nopora obnyveHusa ana venoseka (0T 254 ao 400 Hm).
[aHHble 0T pa3sHbix nabopaTopuii B OCHOBHOM COrNacoBaHbl, €CAM YYUTLIBATb ABA CNEKTPA AEWCTBUA: OAUH
—Ha 4 -8y, Apyron — Ha 24 - 48 u.

A.6.5 Co BpeMeHeM: 3ameTHasn peakumsa o6bl4HO nNposiBnsieT cebs vepes 4 - 12 4 06nyyeHua. Bpemsa
3aBMCUT OT pasHuLbl Mexay obnyyeHuem u noporom obnydenusi. XKectkoe obnyyeHne BbI3bIBAET peakumio
3a KopoTKoe Bpems. BoccTraHoBneHune 3a 24 - 48 4, 3a UCKMIOYEHMEM YPE3BbIYANHO CUMbHBLIX 0BNYYEHUIA.

A.6.6 MexaHusm: doToxuMuyeckas peakuusi ABNSIETCA HayanoMm uenu OGUOnorMdYeckux peakuun.
HaHHble He ycTaHoBneHb! (van der Leun, 1965 r.).

A.6.7 CUMNTOMBI: KCOMHEYHbIN 0XOr», MOKPACHEHUE KOXKM B MecTax Y& obny4veHus.

A.6.8 Heo6xoaumaa uHdopmauma: camas BbiCOKas YyBCTBUTENbLHOCTbL Npu nopore obnyyeHus B
AunanasoHe 305 - 320 HM. BoamoxkHble 3anosgansie adpdekTsl n3-3a NOBTOPSIOLMXCA 0GNYyYEHMA.

A.6.9 JkcnepumeHT C namnamu: cryyanHoe o6ryyeHue OT OaKkTepuuMAHLIX Namn, PTYTHbLIX U
KCEHOHOBBIX AYrOBbIX, HO TONbKO MPU ChneumarnbHbiX NpuMeHeHusX. NpegHamepeHHoe obnyyeHue ot namn
CO CNEKTPOM N3NyYEeHNA NPUOAVKEHHBIM K COSTHEYHOMY.

A.6.10 OcHOBHbIe CNpaBOYHbIE MaTepuUanbl:

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 / CIE 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 melanogenesis 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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MpunoxexHune B
(cnpaBoy4HOe€)

MeTon nsmepeHun

B.1 CpeactBa usmepeHus

B.1.1 [|BoOJiHOI MOHOXpOMAaTOP: peKoMeHAYyeMbIi Nnpudop

M3MepeHuss nctouHnka B Lensx knaccudukauum onacHOCTU TpebyeT TOYHOCTM npu KanubpoBke U
ucneiTanuax. LLnpokas cnekrpanbHas YyBCTBUTENBHOCTbL NPUEMHMUKA U3MyYEHUA U BbICOKAsA cnekTpanbHasi
paspeLuatrowlas CnocobHOCTL, Heobxoaumble AnA obBecnevyeHUsA TOYHOW OLEHKW, NPUBOAAT K XKECTKUM
TpebOBaHMAM AONS CIy4anHOr0 BHEMOMOCHOTO CBETOBOrO OTKMOHEHUA. WCTOYHMKM Ans  KanubpoBku
ofecneynBaloT LUMPOKOE CMEKTPanbHOE BbLIXOAHOE 3HAYEHWE XaAPaKTePUCTUKU, KOTOPOE AOIMKHO ObiThb
WCKIMIOYEHO U3 NOSochl NponyckaHus. OTHOLWEHWe BHENOMOCHOW SHEPruu K 3HEepruu nonochbl NPONycKaHuA
npu 270 HM AnNA BONb(PaMOBLIX UNKM BOMb(PAMOBBLIX ranoréHHbIX namn AnA KanuopoBKU-A0MKHO ObITb
MeHee 104, [BOIHOI MOHOXPOMATOP — 3TO €AUHCTBEHHbIN NPUOOP, KOTOpLIK oGecneunsaeT HeoGxoaUMYIO
CeneKTUBHOCTb, M OH PEKOMEHAOBAH AN U3MEPEHMWIn onacHoCTU, YP n suaumoro usnyyeHuin. MpusHaHo,
YTO CHCTEMa MOHOXpOMAaTOpa OrpaHMYnBaeT ya006CTBO U CKOPOCTb. EAUHUYHBIN MOHOXPOMATOP UCNONbL3YIOT
B Y& unu BUAUMOM CMEKTPE TOMbKO TOrAa, €Cru pe3ynbTartbl CPABHUMbI C TEMU pe3ynbTaTaMu, KOTopble
MOryT GbITb MONY4YE€HbI C ABOMHLIM MOHOXPOMAaTOPOM. Hanpumep, eAUHUYHBIN MOHOXPOMATOP MOXET ObiTh
AOCTaTo4vYeH Anda Takux namn, Kak CBeToAnoAHble, KOTOpble UMEKT OYeHb OrpaHUYEHHYIO CnekTparnbHylo
nonocy ua3ny4eHus.

B.1.2 LLiInpokononocHble NPUeMHUKA U3FyYeHusi

MOXHO MCnonb30BaTh COBPEMEHHbIE LLIMPOKONONOCHLIE NPUEMHUKU U3NyYEHUS, OTKanMbpoBaHHbIe No
COOTBETCTBYIOLLEMY CNEKTPY AEWCTBUA U C COOTBETCTBYIOLLEN TOYHOCTbIO. OHM yAOOHbLI ANns UCMONb30BaHUS
C MMMYNbCHBIMU MCTOYHUKAMWU KOPOTKOW MPOAOIDKUTENLHOCTU UMM MAaNOMHTEHCUBHBIMU MCTOYHUKAMM.
LLInpokononocHble CEHCOPbI ONACHOCTM OOBIYHO BbIPABHUBAIOT B3BELUEHHBIV CMEKTP NyTEM MCMONb30BaHUs
unbTpoB. BbipaBHMBaHWE HMKOrAa He ObIBA€T TOYHLIM W MPUBOAUT K HEKOTOPbIM MOFPELUHOCTSIM.
CnekTpanbHas norpeLHoCTs BHOCUTCSA B HEONPEAENEHHOCTb TOMNLKO B TOM Criyyae, Koraa CrekTp UCTOYHUKA
U CnekTpanbHasi YyBCTBUMTENbHOCTb MPUEMHNKA U3Y4YEHNSA HEN3BECTHbI.

Ecrnu cnekTp UCTOYHMKA HEM3BECTEH, TO MUK HAUGONbLUEro OTKIMOHEHUS B NPOLEHTHOM COOTHOLLEHUN
MeXay NoKaszaHWAMWU NPUEMHMKA U CNEKTPOM AelCTBUA A0MKeH ObiTh NpeacTaBneH Kak HEONPeaeNneHHOCTb.
370 onpeaeneHne HeonpeaeneHHOCTU JOIMKHO BKAKYATb PACCMOTPEHUE CNEKTParnbHOW 30HbI, rAe CnekTp
OeCTBUS paBEH HYIIO.

Koraa u3BECTHbl YyBCTBMTENLHOCTb MPUEMHMKA W3NYYEHUS W CNEKTP UCTOYHMKA, TOraa npsimble
NOACYETbl MOTYT YCTaHOBWUTb MOMPaBOYHbIA KO3(hULUMEHT. MCNONb3ys COOTBETCTBYIOLLME NONPaBOYHbIE
KOS(PPULMEHTBI, LLUIMPOKOMOSOCHbINA NMPUEMHUK U3NyYeHUs o6ecneunBaeT 060CHOBAHHbLIN METOA U3MEPEHUM
no Hacrosilemy ctaHgapty. MeTponor AOSKEH nokasaTh, YTO NONPaBOuYHbLIN KO3h(PUUMEHT 0GOCHOBAH B
Ka)XOO0M KOHKPETHOM crnydyae. BapuaHTbl, KOTOpbIE NPUBOASAT UMW MOTYT NPUBECTU K U3MEHEHUAM B CNEKTpe,
TpebyloT NnepecMoTpa NONPaBoYHOro KoadduumeHTa.

MpumMeyvyaHune - KombuHauus LUMPOKOMOMOCHEIX PagvMOMETPOB W ABOWHOrO MOHOXpoMaTopa MOXeT
YAyYLWWTb NpoLecc U3MEePeHUin Bo MHOrMX crnydasx. MccnegoBaHne NpocTpaHCTBEHHbIX, BPEMEHHBIX UK CRyYalHbIX
M3MEHEHWIA OT TUMOB WCTOYHWUKOB CBETA MOXHO 6bICTpO npoBecCcTU C UCNOMb3OBaHUEM NPUEMHUKa U3NYyYHEeHUA C
PuUnNbLTPOM.

B.2 OrpaHuyeHus cpeacTB U3sMepeHus

B.2.1 LUyM, 3KBMBarieHTHbIN 3HepPreTM4eCKOn OCBELLEeHHOCTH

Bce cpeactBa M3MeEpeHUs MMEIKOT Mpeaen, HWXe KOTOPOro M3MepeHus HEBO3MOXHbI. [na aHanu3a
OMacHOCTW OWKMBOYHO OTMeYaTb HyreBol CurHan, B TOM Cflyyae, Koraa W3MEpPEHHOE 3Ha4YeHWe HaxoauTcs
HWXe npefjena cpeactea usMepeHusa. CpeacTBO U3MEPEHUA, UCNOMb3yeMOEe AN MPOBEPKU ONaCHOCTH,
JOIMKHO MMETb XapakTepUCTUKY, ONpeaensoLyo YPOBEHb UNWM YPOBHU Npeaena namepeHuin. MNpu Hyneesom
nokasaHuu CpeacTBa U3MEPEHUS-UMKN HIKE npedena U3MepeHuin JomkeH ObiTb yKkasaH COOTBETCTBYIOLLMIA
npegen uamepeHui. Ecnu senuunHa npegena cpeacrsa UMEPEHUA UMEET TaKOW 3HAYNTESbHbIN YPOBEHb,
YTO BIUSAET Ha Knaccudukauui MCTOYHUKOB, TO HEOOX0AMMO CPeACTBO U3MepeHuss Bonee BbICOKOrO
KavecrBa.

MpuMeduyaHMue — MNpegen USMepeHuii cnekTpopagnomMeTpa o6bIMHO CBS3aH ¢ NpeAerioM WyMa npUeMHKa
nany4eHuit. Mpeden LWyma nNpUeMHUKa M3MydeHWs MOXET ObiTb MPUHAT Kak CpeiHee KBagpaTudHoe W3MeHeHWe
TEeMHOBOro CUrHana npUeMHUKa W3nyyveHus. 3HauveHune npefjena wyMa npuUeMHUKa WU3ny4vyeHUsd, YMHOXEeHHOe Ha
3Ha4YeHWe [uanal3oHa cnekTpa KaJ'IVI6POBKVI CUCTEMBI, ANA nonyyYeHUA CcnekTpa B TOM Xe AuanasoHe, 4TO U Npu
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U3MepEHUN, HasbiBaloT «3KBUBANEHTHLIA BXOAHOW CUrHasn wyma. YkasaHHoe cnekTpanbHoe UsMepeHue umeet Gonblee
3Ha4yeHue npu KaXgoWw ANUHE BOSHbI U3MEepEeHHOoro cnekrpa U 3KkBMBasyieHTHOM BXOAHOM CUrHane Lyma.

B.2.2 CnekTpanbHas YyBCTBUTESNIbHOCTb CpeACTBa U3MEPEHUs

Bua cnektpanbHOW 4YyBCTBUTENLHOCTb ((PYHKUMA LWEnd) U OTHOLUEHME W3MEPEHHOro MHTepBana K
wupuHe nonocekl GyayT onpeaensitb CnoCOGHOCTb CUCTEMbI TOYHO U3MEPSiTb CUrHasbl C Y3KUM CMEeKTPOM,
Hanpumep, NUHUKU n3nydeHus atoma (cM. Kostkowski, 1997 r., rnaea 5).

MoOHOXpOMaTOp C COBEPLUEHHOW TPEYrofbHOW CNEeKTpanbHOW YYBCTBUTENMbHOCTbIO—((DYHKLUA LIenu)
MCNONbL3YIOT B CUCTEME, KOTOpasi MMEeT YKa3aHHbIi WHTepBar, KOTOpbI POBHO pasfeneH Ha LUMPUHY
nonocbl CO BCEMU TOYHO M3MEPEHHbIMM CUrHanmaMu He3aBUCUMO OT MX BMAA CNEKTpanbHOW
yyBcTBUTENBLHOCTU (CM. MKO 63 - 1984, n. 1.8.4.2.1 unu Kostkowski, 1997 r., n. 5.9). OTknoHeHune ot 3T0r0
MOXET NPUBECTU K OLLMOKAM Npu U3MEPEHUSX SHEPruu. CnekTpanbHas YyBCTBUTENBHOCTb CUCTEMbI JOIDKHA
ObITb ONpeaeneHa BbICOKON CNEKTpanbHON pa3peLuatoLlein CnoCoBHOCTLIO ANS M3MEPEHUSI UCTOYHMKA CBETa
C Y3KON ANMHOM BOJHbI. M3MepeHHBIN CnekTp AOIMKEH ObiTb CUMMETPUYEH ANWHE BOJIHbI MCTOYHUKA, YTOObI
npeacTaBnsAiTb UYyBCTBUTENbHOCTb CUCTEMbl MNPU YCTAHOBMEHUM HA EAWHCTBEHHYIO [ANWHY BOMHbI.
CnocoBHOCTb CUCTEMbI TOYHO U3MEPATb SHEPIUIO OT Y3KOMOMOCHOIrO CUrHaNAa — TOYHOCTb MOSNy4EeHUs1 CYMMbI
CMeKTpanbHbiIX YYBCTBUTENBHOCTEW AN KaXOoW OObLABMEHHOMW AnuHbI  BOnHbl.  Konebanue B
CYMMUPOBAHHOM CNEKTPEe — 3TO MOTEHUManbHash MOrpeluHoCTb B 00LeM M3MEPEHHOM curHane, kotopasi
JOIKHA ObITb yUTEHA NPU aHanNu3e HeonpeaeneHoCTu.

XapakrepucTuku cpeactsa usmepeHuin OyayT BnMuSITL Ha pe3ynbTaTbhl OUEHOK onacHocTen. Lupuna
nonocbl MOHoXpomartopa OyaeTr U3MEHATb B3BELUEHHble pe3ynbTatbl NoO0ro cnekrtpa npu U3MepeHusax
ypoBHeN. Bce cpeacrBa M3mMepeHur C OrpaHUYEHHOW LUMPUHOW MONOCHI AAOT CUrHanm npu HenpasubHOW
AnUHE BOJIHBI, MPUBOASA K MOIPELUHOCTSIM BO B3BELLEHHON CyMMe.

Tabrmmua B.1 nokasbiBaeT pPEKOMEHAYEMYIO LUMPUHY MONoOCbl HA 2 % Oonee rpaHuubl M
HeonpeaeneHHOCTU BO B3BELLEHHbIX CYMMaX.

Ta6nuua B.1

AunanasoH i, Hm LLnpuHa nonockl (FWHM)
200 <1 <400 He Gonee 4 Hm

400 <. <600 He Gonee 8 HM

600 < ). < 1400 He 6onee 20 HM

1400 <) Bes orpaHnyeHus

Bonee cnoxHblii aHanm3, KOTOPbIA YYUTLIBAET CNEKTP WCTOYHMKA, MOXET ObiTb MCMONIb30BaH ANs
YMEHbLUEHUs NpeAnaraeMoil TOYHOCTHU LUMPUHBI MONOCKI. Pe3ynbTarbl aHanu3a AOmKHbI ObITb BKIOYEHbI B
00 bABMEHHYIO HEONPEAENEHHOCTb N3MEPEHUN.

MpumeyaHnune - CuCTeMBl, KOTOPblE MNOCTOSHHO CYMMUPYIOT CUrHam B Te4YeHUe ChnekTpansHoro
cKaHupoBaHuA, He OyayT cosfaBaTb MNOrPELIHOCTe B MOMHOW WM3MEepPEeHHOW MOLLHOCTM OT BWAa CrekTpanbHOM
YYBCTBUTEIIbHOCTU UMW OT OTHOLUEHUA LWWPUHBI NOMOCHI K 06'I=F|BJ'IEHHOMy UHTEpBany. Bonblune 3Ha4veHus LUNPUHBI
nonoc Bce elle OyayT NPpUMBOAUTL K NOMPELLHOCTAM BO B3BELLEHHbIX pe3ynbTaTax ¢ 3TUM TunoM npubopa.

B.2.3 TOYHOCTb AJNINHbI BONHbI

TOYHOCTb ANMHBI BOMHbI CPEACTBA WM3MEPEHUS,, UCMONb3YEMOro ANsl ONpeAeneHuss CneKTpanbHoro
BMAa WCTOYHMKA, WMeeT BOMbLIOe BMUSAHWE Ha B3BELUEHHbIE 3HaYeHus. Hanpumep, onacHasa B3BeLUeHHas
dyHKUMA YO Syy(A) n3meHseTcs ¢ Ype3BbIYANHON CKOPOCTbio, T.e. 250 % Ha 3 HM npu 300 HMm. Ecnin
TpebyeTcs npueMnemblil Npeaen MNOrpeLuHoCTU, TO M3MEpPEHHas 3SHeprusi AoMmkHa OblTb OLEHeHa Ha
onpeaeneHHon AnuHe BOMHbI, TEM CaMbIM OHa CTAHOBUTLCA MPUONU3UTENBHO B3BELUEHHON.

Tabnuua B.2 npeacraensieT coboii NpuMep W3MEHEHUs! B3BELLEHHbIX PE3ynbTaToOB OT 3aA4aHHOro
uHtepsana nsmepennsa 0,1 HM. M3aMepeHHble 3HAYEHUsI OonNpeaensioT C MOMOLLLIO CNEeKTPOopaauoMeTpa ¢
TPEYrosibHOM 4yBCTBUTENbHOCTBIO, LUMPUHOM MONOCHI 2 HM, 3ajaHHbIM MHTepBanom 1 HM. Cymma
N3MEPEHHbIX 3HAYEHUA O4MHAKOBA KaK YKa3aHO B CMELLEHHOW CTpPoKe 13-3a nonoxeHui B.2.2. BapelueHHoe
3HayeHne MeHsieTca Ha 2,5 % npu U3MEHEHUU ANUHblI BOMHbI Ha 0,1 HM. MOrpeLwwHoOCTb STOW BENUYUHBI
MO>KET BO3HUKHYTL TOrAa, Koraa AnvHa BOMHbI CPeACcTBa U3MepeHus-umeeT norpetHocts 0,1 HM.
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Tabnwuua B.2-Tpumep NnOrpellHOCT! BO B3BELUEHHOM 3HAYEHMMW U3-3a NOrPELUHOCTU B ANMUHE BOJIHbI

Onuna OnacHas 305 Hm 305,1 HM OTHOLLIEHU
BOIHbI, B3BELUEHHan | NamepeHHoe | B3BeweHHoe | MamepeHHOe | BaBeuweHHoOe € CyMmm
HM dPYyHKUMA YO 3Ha4eHune 3Ha4yeHue 3Ha4yeHune 3HaYeHue
Suw®)
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 ANWHBLI BOMHBI MOHOXPOMAaTOpa, UCNOMNbL3YEMOr0 ANA NPOBEPKU ONACHOCTU, AOMKHA ObiTh
[OCTaTo4Hoi Ans o6ecneyeHns B3BELLEHHbIX pe3ynbTaToB C MOrPELLHOCTbLIO, BO3HUKAIOLEH OT HETOYHOCTH
ONWHblL BONHbI, MeHee 3 %. CnepoBaTenbHO, HeoOXxoauMAass TOYHOCTb 3aBUCUT OT 30HbI ChNEKTpa W
ucnonb3yemoi B3BeLweHHon dyHkumn. B Tabnuue B.3 ykasana npeanaraemas TOMHOCTb C NOrPELUHOCTbIO
okono 3 %.

Tabnwuuya B3 - PekomeHayeMass TOYHOCTb ANWUHbI BOSHbI

[OunanasoH i, HM TOYHOCTb ANUHLI BOAHbLI, HM
200 £ A <300 0,2
3000 <325 0,1
3251 <600 0,2

600 <. <1400 2

Bonee CrnoXHbIN aHanus, y4YuTbIBAIOLLMIA CNEKTP UCTOMHUKA, MOXET ObiTb MCMONL30BAH ANA CHUKEHUS
npeanaraeMon TOYHOCTM ANUHbI BOJHbI. Pe3ynbTartel aHanu3a AomkHbl ObiTb BKIOYEHbl B 00bABNEHHYIO
HeonpeaeneHHOCTb U3MEPEHNIA.

B.2.4 CnyvanHas nyyncrtas MOWHOCTb

ABconioTHas kanubpoBka cnekTpopaguoMeTpoB TpebyeT MCNONb30BAHUSI UCTOYHWUKOB C LLUMPOKUM
CneKkTpanbHbIM BbIXOAOM W BLICOKOW 3Hepruei. Ecnu cnekrpanbHOro OTPaXeHUS HeAOCTaTOYHO, TO NpU
kanubpoBke OOMKHa ObiTb y4TeHa [OMONMHUTENbHAsi IHEPrust U3 APYrux vacrter cnekrtpa. Pe3ynbratom
3TOr0 BMAA MOrPELUHOCTU HBNSETCA HeAOCTATOK KanuOpOBKM CNEKTPOPAAVOMETpA, 4YTO NPUBOAUT K
YMEHBbLUEHUIO 3HAYEHUA MOTEHUManbHOW OMAacHOCTM. OObIMHOE OTHOLUEHME MEXAY NOSIHOW JHepruen u
CMTHaNoOM, MPUHMMAaeMbIM MOHOXPOMAaTOpOM, cocTaBnsieT nopsaka 10*. [Ina nonydewns TouHocT 1%
Heobxo0aumo, YTobbl OTKa3 OT BHEMONIOCHOTO U3MNYYEHUSI COCTABNSAN NOPsiaKa 10°. (CM. MKO 63-1984).

B.2.5 BxogHas onTuka AnsA U3MEpPeHUN CheKTpasribHOW 3HEepreTUYeCKOW OCBEeLeHHOCTH:
PekomeHaaumsa

Heckoneko pesynsTaToB Nomy4atoT C MOMOLLBIO MOHOXPOMATOPOB CO CTAaHAAPTHON BXOAHON OMTUKOM.
UcToYHMK Anst KanuBpoBKU M U3MEPSEMbI UCTOMHMK MOTYT UMETb pa3sHyIo NONSAPHOCTbL UAN pasHbIi pasMep,
NPUBOAALLME K M3MEHEHUSM BXO4HOro yrna. Kpome Toro, uamepeHHble UCTOUHUKM ByayT umeTb Manble u
GonbLuMe yrnosbie pasMepbl. 3Ta pasHULA MOXET MPUBECTM K MOTPELUHOCTSAM B U3MepeHuax. Mcnonbays
OTOMETPUYECKUA LUAp B Ka4yeCTBE BXOAHOIO YCTPOWCTBA MOHOXpOMAaTopa, PeKOMeHAyeTCs MeToa
N3MEPEHUN SHEePreTUYECKOM OCBELLEHHOCTU, TaK KaK CIy4arHbll KO3((PULUMEHT OTPaKEHUS NOKPbLITUSA
Aenonapusyet BXOAALMA CBET W MPaBWUMbHLIA pacyeT JOIDKEH BbIPABHMBATb HACKONBLKO BO3MOXHO
KOCUHYCHYIO YyBCTBUTENIBHOCTb U, KPOME TOr0, YBENMUUYUTL OTPaXKEHUsI B (POTOMETPUYECKOM LuApe, KOTopble
MOCTOSAHHO nonagalT BO BX0A4 paguomeTpa. Ewe 6Gonblume TPyAHOCTM BO3MOXHBI C  KOCWHYCHOM
YYBCTBUTENBLHOCTLIO YO NPUEMHUKOB M3NyYEHUS.

B kayecTBe BXOAQHOro yCTpOWCTBa ANIi MOHOXpOMATOpa MMM paauoMeTpa Takke MOXeT ObiTb
MCNOSbL30BaH NPaBUMLHO PACCYUTAHHBIN paccenBaTens.

B.2.6 JluHeiHocTb

MpeanonaraeTcs, 4Tto OTAENbHAs UCMbITYEMasl namna UMM CPeACTBO WU3MEPEHUS, UMEET APYrylo
paauoMETPUYECKYIO BENMUYMUHY, YEM UCTOYHMK, UCMOSNb3YEeMbIA ANs KanuOpOBKM UCNLITATENBHOW CUCTEMBI.
Ana kanubpoBKU MPEANoYTUTENBHO, YTOOLI Obina M3BeCTHa NMMHENHOCTb CUCTEMbI, U U3MEPEHUA cneayeT
BbLINOMHATL B Mpeaenax sToi NMHENHOCTU. HenmHenHoCTb B npeAenax CUCTeMbl MOXET GbiTb UCNpaBneHa
nyTemM WUCNonb30BaHUA (PyHKUMM KanuOpoOBKW, NPUBOASALLENH CUCTEMY K NUHEWHOCTU. 3TO perynupoBaHue
[JOIMKHO BbITb NPUMEHEHO K KANMOPOBKE U N3MEPEHUSAM.
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B.3 UcTtouHukmu ansa kanm6poBku

PekomeHgyeMbiMu UCTOYHMKAMK ANs KanubpOBKM SBNAIOTCA AelTepueBan paspsiaHas namna ana Yo
obnactu u kanubpoBaHHasi BoribchpamoBasi Unu BONb(paMoBas ranoreHHas namna ansi 6onee BbICOKUX
Anud BomH, Y&, Buaumoin u G6rmxkHen UK obnactu cnektpa. Y aeidTepueBoi namnbl MOXET MEHSITbCA
CBETOBOW MOTOK NPU COXpaHeHuu Buaa cnekrpa. Moatomy kanubposka cuctembl B obnactu ot 200 go 350
HM C MCNONb3OBaHWEM [AEWTEPUEBON mnamnbl AOMKHA ObiTb CKOppenupoBaHa YPOBHEM Kanubposku
BONb)paMoBON (BONb(PAMOBON ranoreHHon) namnel o1 250 Ao 350 HM. [AnWHA BOJHbLI, HWXKE KOTOPOM
MCNONb3YIOT AEUTEPUEBYIO Namny, AODKHA ObITh KaK KOPOTKOW, TaK U YYUTHIBAIOLWEN LUYM NpU Kanubposke
BONbhpamMoBon (Mnu BONbLAPAMOBOI rasioreHHON) Namnbl Ha NPaKTUKe.
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Mpunoxexue C
(cnpaBo4HoOe)

AHanuns HeonpeaeneHHOCTU

AHanus HeonpeaeneHHocTH TpebyeT, 4ToObl BCE MCTOYHUKM HEONpeAeneHHOCTU OblnM OLEHEHBI
KONMMYeCTBEHHO. [epBbIM 3TaNOM B aHanu3e HeONnpeaeneHHOCTU SIBNSEeTCH UAEHTUPUKALMA pasfM4YHbIX
UCTOYHWKOB HEOMNpPeAeneHHOCTU. Huxe npuBeaeH nepeyveHb, KOTOPbI MOXET CTaTb HAayanom OLEHKM
HEonpeaeneHHoCT W3MEepeHuin, UCMOMb3yeMbIX ANA Knaccudukaumm namn M faMnoBbIX CUCTEM.
MogpobHocT wmanoxensl B MKO 53-1982 «MeToabl onpeaeneHus XxapakTepucTuk paauoMeTpoB M
OTOMETPOBY.

OO6beKT unu npoueaypa MCTOMHMK HEONpeaeneHHOCTH
[nvHa BOMHbI
LLnpuHa nonocel
YyBCTBMTENLHOCTb K U3MEHSIIOLEMYCSA CNEKTPY
JINHEWHOCTb
C1abunbHOCTL
Cny4anHblin CBET:
BHe gopoxku
BHe nonochl
CraHpapTthbl (c YCTAHOBNEHHOW
HeonpeAeneHHOCTbIO)
Kanu6poska Paccrosinue
LleHTpoBka
anekTpuyeckasn pabora
LleHTpoBka
Paccrosinne
CT1abunbHOCTb
Temnepartypa
Pasmep
JnekTpuyeckas paborta

CpeancTtBo n3amepeHus

M3mepeHus

McnbITyeMblii NICTOYHUK

OtaenbHble KO3PULUMEHTbI HEONPEAENEHHOCTU AOMKHbI ObITb HAWAEHbI MK PaCCYUTaHbl. 3aTem
KXKObIA KOA(PDULMEHT NPUMEHSAIOT NPU U3MEPEHUAX ANA HAXOMIAEHUA BIIUAHUSA HA B3BELUEHHbIE 3HAYEHUA No
knaccudpukaumum onacHocTu. Kak BuaHO B 5.3.3. NpOLEHT BMAUSAAHWIA HA B3BELUEHHbIE 3HAYEHUA MOXET
oTNMyaTbCA OT MPOLEHTA HEONpeaeneHHOCTU OTAEeNbHOro koadpduumeHta. 3TO BMAHO MO WU3IMEHEHMIO
CBETOBOro MOTOKA NaMmbl HaKanMBaHusa B PyHKUMKU BXOAHOrO Toka. C M3MEHEHUEM TOKA MEHAETCA 3Heprus,
nornoLjaeMas namnon u, CnegoBaTenbHO, MEHSAIOTCA CONPOTUBIEHUE U TemnepaTtypa namnbl. MsmeHeHue
TOKa HE BbI3OBET NUHENHOE N3MEHEHue 00LLero CBETOBOro NoToka. M3-3a nuameHeHus tTemneparypbl CBETOBOW
MOTOK NPWU €AUHUYHON ANUHE BOSHbI MOXET HE U3MEHATHCA B NMOMHOM CBETOBOM MOTOKE. XOTA U3MEHEHUA U
HE NUWHEMHbI, HO ANnA MamnbiX W3MEHEHWI MOryT CUYUTATbCH NUHENHbIMU. OObLIMHO ANs pacnpoCTpaHeHuA
HeonpeaeneHHOCTM HeoOX0AMMO HaWTW W3MEHEHWUS OKOHYATENbHOr0 3HAY€HWUs! OTHOCUTENIbHO U3MEHEHWHN
HavanbHbIX (pakTopoB. 3TO OTHOLUEHME BMMSAHMA Ha W3MEHEHME BXOAHOIO 3HAYEHUs! HasbiBalOT
YYBCTBUTEMBLHOCTLIO. Hanpumep, AMA namnbl HakanMBaHUS HEOONbLIOE MW3MEHEHME TOKa npuBedeT K
M3MEHEHUIO CBETOBOTO MOTOKA NPU MHTEPECYIOLLEN ANIMHE BOSHEI, Kak noka3aHo B Tabnuue C.1.

Tab6nwuuya C.1-Tlpumep pacnpoCTpaHeHUs1 HEOMPELENEHHOCTH

Tok namnbl Curdan npu 300 HM
YcraHoBka 1 8,2000 8451
YcraHoBKka 2 8,2011 8461
Vi3MmeHeHune 0,0134 % 0,118 %

YyscTBUTENBLHOCTL cocTaBnseT 0,118 %/0,0134 % = 9.

HeonpeaeneHHocTs TOKa 0,1 % BbI3OBET HEONPEAENEHHOCTb CBETOBOro notoka 0,9 % npu 300 HMm.

Kakgas HeonpeaeneHHOCTb J0MmKkHAa ObiTh onpegeneHa no OKOHYaTeNbHOMY 3HAYEHMIO U BbIPaXKEHa B
npoueHTax. Bce HeonpeaeneHHOCTM 06beAUHAOT B KBaApaTypy M 9Ta 06beAUHEHHas HEONPeaeneHHOCTb,
BbIPaXXEHHAas B NPOLeHTax, 3aTeéM NPUBOAUTCH BMECTE C M3MEPEHHBIMU 3HAYEHUAMM.
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Mpunoxenue A
(cnpaBo4HoOe)

CBeneHuA 0 COOTBETCTBUN CCLINTOYHbIX MEXAYHapOoaAHbIX CTaHAAPTOB
HauMOHanbHbIM cTaHaapTam Poccuickon denepauvm

Ta6nuuya QA1

0O603Ha4YEeHUE CCbINOYHOTO
MEXayHapoAHOro ctaHaapTa

CreneHb
cooTBETCTBUA

OB603HaYeHNE U HAUMEHOBaHNe
COOTBETCTBYIOLLEro HaLUMOHANbHOr0
craHpapra

MKO 17.4-1987 MexxayHapoaHbii
cBeToTexHuyeckumn cnosapb (MCC) —
O6beauHeHHasn nybnukauma MOK/MKO

*

MKO 53-1982 MeToabl onpeaeneHus
XapakTepucTuk paguomMeTpoB M
(POTOMETPOB

MKO 63-1984
CnekTpopaanoMeTPUIECKUE NSMEPEHUA
MCTOYHUKOB CBETA

MKO 105-1993 CnekrpopaauomeTpus
NMNYNbCHbIX NCTOYHUKOB ONTUYECKOIO
N3nyyeHnsa

MNCO PykoBOACTBO MO BbIPAXEHUIO
HeonpeaeneHHoCTn B uamepenusax, NCO,
YeHeBa, 1995 .

* COOTBETCTBYIOLMIA HaUMOHanNbHLIA craHaapT oTtcytrcreyeT. [l0 ero yTBepXaeHusi pekomeHayeTca
UCMONb30BaTh MEPeBOA Ha PYCCKUIA A3bIK AAHHOTO MEXAYHapoAHOro craHaaprta. Mepesoa AaHHOro
MeXAyHapoaHOoro craHgapra Haxoautca B 'Y Pecny6nuku Mopaosus «HUAUC um. A.H. Nloagbirunay.
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