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UHpopmayus 06 usMeHeHUsX K Hacmosauiemy cmaHlapmy nybrnukyemcs e exeao0HOM UHopmMayu-
OHHOM yKasamerne «HauuoHarnbHbie cmaHdapmbi», @ MeKCm U3MEeHeHUl U rornpasok — 8 eXeMeCIYHOM
UHGhOpMaUUOHHOM yKaszamene «HauuoHanbHbie cmaHd0apmbi». B criydae nepecmompa (3ameHbi) unu om-
MeHbl Hacmosuweeo cmaHdapma coomeememeyiowee yeedomneHue 6ydem ornybriuKko8aHo 8 eXXeMeCI4YHOM
UHhOpMayUoOHHOM yKkazamersie «HayuoHanbHble cmaHOapmbl». Coomeemcemsyrowas uHgopmayus, yeedom-
JIeHUe U MmeKcmbl pa3meujaromces makxe 8 UHgopMauyuoHHOU cucmeme obujeao Mnosib308aHus — Ha ogu-
yuanbHom calime ®edepasibHO20 a2eHmemea rno MexHU4YEeCKOMY peaynuposaHulo U Memponoauu e cemu
UnmepHem

© CraHgaptuHdopm, 2014

B Poccuiickon ®egepauun HaCTOALWMI CTAHAAPT HE MOXET ObITb NOMHOCTLIO MU YACTUYHO BOCMPOM3-
BEAEH, TUPAXKMPOBAH W PacnpoCTPaHEH B ka4eCTBe opuLmuansHOro usganus 6es paspelueHns degepansHoro
areHTCTBa Nno TEXHUYECKOMY PEryfnmpoBaHUIO N METPOIOrMn
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M E X T OGO CYJ.AUPGCTBETUHH Db WA C TAHODAPT

Be3onacHOCTb NasepHoOu annaparypbl
YacTtb 9
KoMNUnAaUna MAKCUMATIbHO AOMNYCTUMOW 3KCNO3ULIMA
HEKOFEPEHTHOIO ONTUYECKOIO U3NYYEHUA

Safety of laser products. Part 9.
Compilation of maximum permissible exposure
to incoherent optical radiation

Hara BBeaeHna — 2014—07—01

1 O6bnacTb NnpMeHeHust

Hacroawwit ctaHgapT NPMBOAMT B COOTBETCTBUE AEUCTBUE 3HAYEHUW MaKCMMAarbHO JOMNYCTUMOWR 3KC-
nosmumn (MO3) AnA 3KCNO3ULMU HEKOrepEeHTHOro ONMTUYECKOro M3NyyYeHus OT UCKYCCTBEHHbLIX UCTOYHUKOB
Ha rnas 4yenoBeKka Unu ero KoxXy B gvanasoHe anuH BonH ot 180 o 3000 HM ¢ npeaenbHbIM COrnacoBaHUEM.

OTW BEMUUUHBI BA3MPYIOTCA HA AOCTYNHON 3KCNEPUMEHTANbHO U3YYEHHOW MHGOPMALMU U MOTYT UC-
Nnonb30BaTbCA TOSIbKO KaK MHCTPYKLUMUS MPU KOHTPOME SKCMNO3ULMKU U3NYYEHUS UCKYCCTBEHHbLIX WCTOYHUKOB,
1 He ByayT paccmMaTpUBAaTLCS KakK SIMHENHBIN Npouece Mexay 6€30nacHOCTbIO U ONACHBIMU YPOBHAMMU.

MpumMmeyaHune—3HavyeHna MOS, npvBeaeHHbIE B CTaHAapTe, MPUMEHSIIOTCA BECbMa UHAWBUAYANEHO, O4HAKO
HeKoTopble UHAMBUAYYMbI YYBCTBUTENbHEI UMM 0COG0 YyBCTBUTENBHBI K ONTUHECKOMY WU3MYYEHUIO U3-32 FeHETUYECKOro
dhakTopa, Bo3pacTa, NepcoHanbHEIX NPUBEIYEK (KypeHue, ankorons unu gp.); uM Tpebytotcs ans 6esonacHoCTU pasHble
YPOBHU MakcuMarbHO JONMYCTUMOA 9KCMO3NLMK. Y Takux MHANBUAYYMOB MOXET ObITb HeafieKBaTHaA peakuus Ha HapyLue-
HWe 300pOBLA NPU MaKCUMansHOR U MUHUManbHON fo3ax BO3AENCTBYIOLLErO OMTUYECKOrO U3NYHEHUS.

Meaukn fOrmKHbI UCKATb AONOMHUTENbHYIO OLIEHKY ONAaCHOW BENMWYMHBI ANS A0NONHUTENBHONW 3aLmMThI.

OTKW BEMNWUYUHBI MaBHbLIM 06Pa3oM OTHOCATCHA K 3KCMO3ULIMM UCKYCCTBEHHBLIX UCTOYHUKOB. OHU MOryT
TakkKe UCMOMb30BaTLCA AN1A OLIEHKN 3KCMO3ULIMU COMNHEYHOTO U3NMy4eHUs.

3HaveHna MOS He AOMmKHbI NPUMEHATLCS NMPU 9KCMO3MLMK NALMEHTOB ONTUYECKUM U3NYYEHMEM C Lie-
NbO0 MEAULMHCKOTO NEYEHUS.

MakcumManbHble 3Ha4YeHUst OMYyCTUMOW A03bl NPU BKCMO3ULMKM M3ITyYEHWEM §la3epHbIX UCTOYHUKOB
onpeaenexsl B IEC 60825-1.

MpumevyaHus

1 BasncHbIMK JOKYMEHTaMun HacTosLero ctaHaapTa senstTcA IEC 60825-1 (nasepHoe nsnyyenue) u IRPA/CNIRP
WHCTPYKLUM (HeKkorepeHTHoe nanyveHue). Mpeaensl ACGIH HeaHauMTenbHO OTNUYaloTCA Mo AuanasoHy AfMH BOMH U ab-
COMNIOTHOMY 3HaYeHMUo.

2 HecMoOTps Ha TOT haKT, YTO CBETOM3MyYatoLLme AUOA LI UCMYCKatoT rMaBHLIM 06pa3oM HEKOrepeHTHOe UsnydeHune,
B HacTosiLee BpeMs OHU oTHocsTes k IEC 60825-1.

3 MexaHusM pa3spyLleHusi, KaKk W3BECTHO, ANSA KOrepeHTHLIX W HEeKOrepeHTHbIX MCTOYHUKOB pasnuyveH. OaHako
BO MHOMMX cryvasx npefenbHele 3Ha4eHuns BenuyuH B |IEC 60825-1 Gonee koHCcepBaTMBHBI, YEM B HACTOSILLIEM CTaHAapTe.
OcobeHHO TOMHO HaAo onpeaenaTb AUanas3oH ANUH BOMH ANA Nasepos, KoTopbli ykasaH B MOK 60825-1.

4 3KcnosnunoHHble ypoBHU M3 fomxHE! BbITh pasnuyHbIMU ANS a3 U BO3AEHCTBUAA Ha KOXY.

5 B cnekTpanbHbix guanasoHax YO-B un YO-C sHadeHnsa MOS obycrnoBnvBatoT MUHUMAnNbHYIO SHEpPreTUHeckyto
3KCMO3NLIMIO N3NYYEHUs!, BbI3bIBAOLLY0 BMONOrnyeckne UsMeHeHUA Ha NOBEPXHOCTU POroBULibl CETYATKW. YPOBHU, NPOU3-
BoZSALLMe onacHble agpdekThl, B 2—3 pasa GonbLue.

W3paHue ocuumnanbHoe
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1.1 Lenb HacToswero ctaHaapra — onpefenuTe TpeboBaHusa ANS 3alUmUTbl YENOBEKA OT HEKOrEpPEeHT-
HOTO ONTMYECKOro M3Ny4YeHus B AuanasoHe AnuH BOMH oT 180 HM A0 1 MM, ykasbiBas Ge3onacHble YPOBHU
ONTMYECKOrO U3Ny4YyeHns. 3TO U3nyvyeHne CYUTaAETCH OnacHbIM AN OOMbLUMHCTBA UHAMBUAYYMOB; 3HAYEHUA
HKe 0e30MacHOr0 YpOBHSA HE BbI3bIBAIOT HUKAKUX BPEAHbIX 3MEKTOB. TOMbKO 3HAHME 00 3TUX YPOBHAX
1 BO3MOXHbIX 3pdhekTax BO3AenCcTBuA Ha ocHoBe M3 no3sonaeTr onpeaensTb 9KCNo3nLmio ONTU4eCcKoro n3-
nyyeHus, 6e3onacHyio Ans 4YenoBeka npu BOCbMU4acoBOM paboyem aHe.

1.2 MeToAabl M3MEPEHMA NOKa3bIBAIOT, KAK U3MEPSITb U PACCYMTLIBATb YPOBEHb ONTUYECKOW paauauuu
ANA HAMEPEHUA CPaBHUTb €ro C MakCMMarnbHO A0MYCTUMOW 3KCNO3MLUEN.

2 HopMaTUBHbIE CCbIUIIKU

B naHHOM pasgene npeacTaBneHbl CNeayloLUe CCbINIOYHbIE CTaHAAPTLI, KOTOPbIe COBEPLUEHHO HEeO00-
XOAUMBI ANsi MPUMEHEHUS HACTOSILLErO cTaHaapTa. [lata CCbINoYHbIX CTaHAapTOB yka3aHa Ha JeiCcTByloLlee
usgaHue. B cnyyae Bbixoga Gonee no3aHero no gare M3gaHusi CTaHAapTa UNKM YTBEPXAEHHbIX U3MEHEHMUI
K YKQ3aHHbIM CCbINIKaM, OHU MOTYT NPUMEHATLCSA HAPaBHE € NEPEUYUCIIEHHBIMMU.

IEC 60050-845:1987, International electrotechnical vocabulary; Chapter 845: Lighting (MexayHapoa-
HbI SNEKTPOTEXHUYECKMIT cnoBapb — Maea 845: OceewleHue)

IEC 60825-1:1993, Safety of laser products — Part 1: Equipment classification, requirements and user’s
guide (BesonacHoCTb nasepHon annaparypsl — Yacrtb 1: Knaccudukaumsa obopygoBanus, TpeboBaHus u py-
KOBOACTBO NOMb30BaTENA)

ISO 1000:1992, Sl units and recommendations for the use of their multiples and of certain other units
(EanHnubl CU 1 pekomeHdaumm no NpMMEHEHUIO KPaTHbIX U AOMbHBIX OT HUX U HEKOTOPbIX APYrMX €AUHULL)

ISO 11145:1994, Optics and optical instruments — Lasers and laser-related equipment — Vocabulary
and symbols (MCO 11145:1994 Ontuka u onTuyeckue npudopel. Jlazepol u nasepHoe obopyaosaHue. Cno-
Bapb U yCNoBHbIe 0603Ha4YeHns)

ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion in standards (Acnektbl 6e3onac-
HoCTU. PykoBoasiLuye yKasaHWsa no BKIIOYEHUIO UX B CTAHAAPTbI)

3 OnpeneneHuns

B HacTosiLeM cTaHaapTe NpUBOASTCA cneayiowue onpegeneHusi. OCHOBHbIE onpeaerneHus 4aHbl B CO-
oTtBeTcTBMU C ISO 1000:1992, ISO 11145:1994 u IEC 60050(845):1987. HekoTopble U3 3Tnx onpeaeneHuin no-
BTOPEHbI B COOTBETCTBYOLMX onpeaenenusix 8 IEC 60825-1 n B ISO/IEC Guide 51. OTKNOHEHUs1 OT OCHOBHbIX
[OKYMEHTOB CAenaHbl NpefjHaMepeHHo u 0cob0 OroBapuBaloTCsl.

3.1 yrnoesoe yBenuueHnue M (angular magnification M): Yrnosoe ysenuyeHme M ontuueckoro npubopa
3TO OTHOLLEHME yrna HabnoaeHus ob6bekTa, ONUPAIOLLErOCA Ha BXOAHOW 3paqok npubopa (ocnpuﬁ) K Yrny Ha-
6niogeHua obvekta rnasomM 6es npudopa (o)

M = u‘l‘lpl/lﬁ
Uy

MpuMeyaHune — B TexHnyeckoih onTuke yron HabniogeHus obbekta 6e3 ontuyeckoro npubopa 6asmpyer-
CA Ha pacCcTOAHUM Haunydlero BuaeHWsa 25 cm. B cTaHfapTe MWHUMaribHOe paccTosiHue HabniofeHusa AOMKHO ObiTb
He MeHbLue 10 cm.

3.2 yrnoBo#u pasmep (angular subtense): Yron HabnogeHws o, CTArMBAEMbI BUAUMbIM UCTOYHUKOM
npu HabnoaeHun rnasom (PUCYHOK 1) UM NOMYYEHHbIA TOYKON U3MEPEHUSA (CM. TAKKe MaKCUMArbHbIA U MU-
HUMarbHbIM YrNOBOW pasMep), eauHuLa U3MepPEHUs — paanaHx.
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N306paxeHue
Ha ceTyarke

= Buaumbiii
MCTOYHMK

- - 3

> 100 Mm

PucyHok 1 — OnpegeneHue yrnoeoro pasmepa o BUAMMOIo UCTOMHUKA

3.3 aneptypa, aneptypHaa auadparma (aperture, aperture stop): AneprypHas auadparma — 310
packpblBaeMblil KOHTYP, B NPeAenax KOTOPoro NeXuT NaoLaab, C KOTOPO U3MEPSETCA n3nyyeHune (CM. TaKke
U3MEPUTENBLHYIO anepTypy).

3.4 BUAMMBIA MCTOYHUK (apparent source): PeanbHblil Unn BUPTYanbHbIM pasMep (MCTOYHUKA ONTUYe-
CKOTO U3NYyYEHUSsT), KOTOPbIA (DOPMUPYET HaUMEHbLLIEE BO3MOXHOE M300paXKeHUe Ha ceTyarke.

MpuMedaHune— Takoe onpefeneHne UCNonb3yeTcs, UToObl HANTK NOMOXEHWE BUAMMOrO SrIEMEHTa U3NyYe-
HWSA B Anana3oHe AnuH BorH oT 380 go 1400 HM ¢ npubnuxeHWeM BUAUMOro UCTOYHUKA B Npedenax akkomogauuu rnasa
(oBbI4HO = 100 MM).

3.5 onacHocTb cuHero ceeta (blue light hazard): BosMOXXHOCTb (HOTOXUMMUYECKOTO MOBPEXAEHUA CET-
YaTKK, BbI3bIBAEMOIO 9KCNO3MLMEN U3MYYEHUA HA ANMHAX BOSH rnaBHbIM 06pasom mexay 380 un 500 Hm.

3.6 korepeHTHOCTb (Coherence): XapakTepucTuka aMeKTPOMAarHMTHOTO Mons, rae B ABYX €ro TovKax
pa3HOCTb ha3 N0 BPEMEHU U MPOCTPaHCTBY OAMHAKOBA.

3.7 anuHa korepeHTHOCTU (coherence length): PaccTtosHue B nyyke HanpaBnEeHHOro pacnpocTpaHe-
HUSA, MPU KOTOPOM COXPAHAETCS MOCTOAHCTBO Pa3HOCTM has.

3.8 anogHbi nanyvarene (diode emitter): MioGoi NonynpoBOAHMKOBLIN NPUBOP € P-N NEPEXOAOM, KO-
TOPbI MOXET reHepMpoBaTh 3MEKTPOMArHUTHOE U3NYyYEHNE 3a CHET PEKOMBMHALMK B MONMYNPOBOAHUKE B Au-
anasoHe AnuH BONH oT 180 HM A0 1 MM.

3.9 auctanuusa akcnosuuum (exposure distance): Camoe KOPOTKOE PacCTOSIHUE OT ONTUYECKOrO UCTOY-
HUKa A0 BnvxaiLero Mecra YenoBeka, KOTOpoe MOXET NOABEPrHYTbCA BO3ASICTBUIO U3NYYEHUS.

3.10 anutenbHOCTb 3KCNO3uLMu (exposure duration): OnNUTENbHOCTb MMNYLCA UMM CEPUN, UNK Lyra
UMMYNbCOB, UMW MPOAOIDKUTENLHON 3MUCCUM, MAAAIOLLENR Ha YenoBeYecKkoe Teno, KoTopoe noJaBepraercs
NpssMOMY BO3AENCTBUIO U3NYYEHUS.

3.11 HekorepeHTHOe usnyyveHue (incoherent): M3nyyeHne cumtTaercs HEKOrepeHTHbIM, €CNKU ANMHA KO-
rePEeHTHOCTU MEHbLLE 1 MM.

3.12 undpakpacHoe usnyvenue (infrared radiation): Ons npakTnyeckux uenei noboe anekTpomMarHuT-
HOe n3ny4yeHve B ANMMHHOBONHOBOM Auana3oHe 780 HM ... 1 MM. MH(bpakpacCHbIi CeKTp pas3aeneH no pesyrb-
Taram nNnpou3BoaMMOi Buonormyeckoin onacHocTn Ha Tpu ananasoxa: UK-A, NK-B, NK-C.

3.13 undpakpacHoe usnyyerue A (UK-A) (infrared A (IR-A)): OnTudeckoe UsnyyeHue, KOTopoe pac-
NPOCTPaHAETCA B CNeKTpansHOM uHTepsarne ot 780 go 1400 Hm.

3.14 undppakpacHoe usnyvenue B (MK-B) (infrared B (IR-B)): OnTuyeckoe manyyeHue, Kkotopoe pac-
nNpocTpaHseTca B cnekTpanbHOM uitepsane ot 1400 go 3000 HMm.

3.15 undpakpacHoe usnyvenue C (UK-C) (infrared C (IR-C)): OnTuyeckoe uanyyeHue, KOTopoe pac-
NpocTpaHAeTcs B cnekTpanbHOM uHtepsane ot 3000 HM 40 1 MM.

3.16 npegHasHayeHHOe ucnonb3osaHue (intended use): Mcnonb3oBaHue annaparypsl, ee 06paboT-
Ka unu cepsucHoe o0CNy>XMBaHWE B COOTBETCTBUM C TPEOOBAHMSIMU, UHCTPYKUMSIMU U MHDOpPMALMEN, npea-
CTaBMIEHHON MOCTaBLLMKOM.

3.17 npomMexyTOYHbIN NCTOYHUK (intermediate source): B 0CHOBHOM, MCTOUHMK, (DOPMUPYIOLLINIA U30-
OpaxeHne Ha ceTtyarke, TakoW OOonbLUONA, YTO TENNoBOW MOTOK B paauanbHOM HanpasreHuu (MeprneHamky-
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NAPHO OMTUYECKOW OCKM) OT LIEHTPa U300paXkeHus K Onuxanwel rpaHuue GMoNOrMYecKoin TKaHM CoOU3MeEPUM
C TeNsI0BbIM MOTOKOM B OCEBOM HanpasneHun (napannenbHO ONTUYECKOW OCH).

YANWHEHHbIA NPOMEXYTOUHBIA UCTOYHUK — WUCTOMHUK, hOpMUPYIOWMI HA ceTvaTke usobpaxkeHue
6Gonbluero pasmepa, YeM pasMep, Ha KOTOPbIi AENCTBYET MakCUManNbHO A0NYCTUMAA 9KCMNO3ULIUS OT Manoro
MCTOYHMKA U OT OOMBbLLOFO UCTOYHMKA. 3TO YANMHEHUEe HeobX0aAUMO NOTOMY, YTO HEKOTOpbLIW fna3 noasu-
JKEH U MOXKET 3axBaTuTb OonbLuee none uanyyeHus, kKotopoe B eauHuuax MAS ykasaHO B NpeAcTaBREHHbIX
Tabnuuax craHgapra.

MpunmMeyaHune—B HacTosALEeM CTaHAapTe NPOMEXYTOYHbIA UCTOYHNK B €F0 OCHOBHOM 3HaYeHUN BO3[ENCTBY-
€T Ha ceTyaTky B yrnax Mexay 1,5 n 100 mpag, T. e. anameTp n3obpaxeHus Ha ceTyaTke NEXUT mexay 25 u 1700 MkM.
3TW Npeaenbl OTHOCATCA K BPEMEHMW 3KCNOo3ULUKU MeHbLe, YeMm 0,7 ¢.

B HacTosiLeM cTaHAapTe YASIMHEHHBIA NPOMEXYTOUHBLIA UCTOMHUK OXBaTbiBaeT yrnbl Mexay 11 u 100 mpag, T.e ana-
MeTp u3obpaxeHus Ha ceTyaTke nexuT mexay 187 u 1700 Mkm.

OTu Npefenkl He NpeBLILLAIOT BpeMs akcnosuyumn Gonblwe 10 ¢. Ana BpemeHun akcnosuyun mexay 0,7 u 10 ¢ ctaru-
BaeMblil Yron NpoMeXyTO4YHOrO UCTOUHUKA 3aBUCUT OT BpEMEHHU akcnosnuuu (Tabnuya 3).

3.18 aHepreTuyeckasn ocseLleHHOCTs (irradiance): (E, BT/M2)Z YacTHoe OT AeneHnsa MOLWHOCTU usnyye-
Hua dP, nagaloLwero Ha SNemMeHT NOBEPXHOCTHU, Ha nnowaab dA 3TOro aneMeHTa

E =dP/dA.

3.19 6onbwon ncTtouyHuk (large source): NCTOUHUK, hopmupyIoLLmMii N300paXkeHne Ha ceTyartke, Takown
6GonbLUOK, YTO TENMOBOW NOTOK B paguanbHOM HanpaeneHun (NepNeHANKYNAPHO ONTUYECKON OCK) OT LIEHTpa
n3obpaxkeHua Kk onvkanwen rpaHuue BMoNorMYeckon TKaHn COM3MEPUM C TENSOBLIM MOTOKOM B OCEBOM Ha-
npaenexHun (napannenbHO ONTUYECKON OCH).

MpuMeyaHune—B aToM cTaHfapTe 60NbLWOA UCTOMHUK UMEET cTAruBaeMelii yron Gonblwe, YeMm 100 mpag
Ha ceTyaTke, T. €. AnaMeTp ero u3obpaxeHus Ha ceTyaTke Gonbwe 1700 MKM.

3.20 cBert (light): Buaumoe uanyyetme.

3.21 ceetousnyuarowun guon (CUA) (light emitting diode (LED)): AuoaHbiii nanyqarens (OnTuyeckoe
usnydyerHne CU[ npon3soanTCsA NCKIIOMUTENBHO NPOLECCAMU CNOHTAHHOW 3MUCCUM).

3.22 MakcMManbHbIN YIIOBOWM pasMep (aa:) (Maximum angular subtense (o,,4)): 3HaueHue yrno-
BOro pasMepa BUAUMOro UCTOYHMKA, MPU KOTOPOM UCTOUHUK CUMTAETCA 60MNbLNM — GOMbLIOW UCTOUHUK (CM.
TaKke Tabnuuy 3).

3.23 makcumanbHO gonyctuman 3kcnosuumsa (MAI) (maximum permissible exposure (MPE)): 3Ha-
YeHne 3KCNOo3NLIMKM ANs rnasa UM KoXu, KOTopoe Npu HopMarsibHbIX YCNOBUSAX HE NPOTUBOPEYUT pesynbraTtam
nosiBrnexHus duonorndecknx acpcdekrto. 3HaueHne MAD 3aBUCUT OT ANMHBI BOMHbI U3NYYEHUS, ANMUTENBHOCTH
3KCMO3MLMM, COCTOSIHWUA TKAHW 1 pasMepa MecTa 3Kcno3uuuu. na sBuauMoro n 6nmxkHero MHPpPaKkpacHoro us-
nyyeHus B gnanasoHe ot 380 HM Ao 1400 HM yrnoBOW pasMmep UCTOYHUKA onpeaensaeT pasMep usobpaxeHus
Ha ceTyaTke.

3.24 namepurtenbHas aneptypa (measurement aperture): Kpyrnas obnactbe ucnonb3yercsa npu usme-
PEHUN BHEPreTUYECKOW OCBELLEHHOCTU, SHEPreTUMECKON 3KCNO3ULIUKN, SIHEPTETUHECKON APKOCTU N UHTErPUPO-
BaHHOI MO BPEMEHMU SHEPreTUHECKON APKOCTU. JTa anepTypa onpeaenseT nnowaab, NPu KOTOPOI 3HaYEHUS
3TUX BEMUYMH YCPEAHAIOTCA NO YUCITY U3MEPEHUI ANsi CPaBHEHUA CO 3HavYeHnem MOJ.

3.25 MmoHOXpomaTuyeckoe usnyyeHue (monochromatic radiation): Usnyuenune, xapakrepusyemoe oa-
HOW ANWHOW BOMHbI, KAK U3NyYEHUE NUHUK B ra3opaspsgHoOn namne HU3KOro aasneHusa. Ha npaktuke — us-
ny4eHns 04eHb ManeHbKOro MHTepBana AnvH BOMH, NPMNUCLIBAEMOrO U3NY4YEeHUIO OQHON ANWUHBLI BOMHbI, €CMK
BGuonornyeckoe JENCTBUE CNeKTpa B 3TOM MHTEPBANe HE CUAbHO OTNNYAETCA.

3.26 onTuuyeckoe usnyyenue (optical radiation): SnekTpomarHuTHOE U3Ny4YeHME Ha ANMHAX BONH MEX-
ay 100 HmM 1 1 mm. YneTpaduoneToBoe usnyyeHume B 06nactu anuH BonH MeHblie 180 HM (Ha3biBaemoe
BaKyyMHbIM Y®) NOMHOCTbLIO MOrMOLAETCA KUCNOpoaOM Bo3ayxa. B aToM crtaHaaprte agnanasoH ANWH BOSH
ONTUYECKOro U3NMYYEHUS OFPAHUYEH C MEHbLLIEW CTOPOHbLI M3NyYEHUEM C ANUHON BOSH 180 HM.

MpunMeYdaHue — lNpuHUMasn BO BHUMaHUe 6e30NacHOCTb U3NYYEeHUA, CnekTpanbHbI Anana3oH mexay 380
1 1400 HM HyXXgaeTcs B cneuuansHOM pacCMOTPEHUM, TaK KaK rnas NponyckaeT U3ny4eHne B 3TOM CneKTpanbHOM Aua-
MasoHe Ha ceT4aTKy, rae OHO POKYCUpYETCSl, SHEPreTMYEecKasn OCBELLEHHOCTb MOXET GbiTb yBeNUYeHa B HECKOMNbKO pas
no abCcontoTHOMY 3Ha4Y€HUIO MO CpaBHEHMIO C OCBELLEHHOCTLIO poroBoit 06ono4ku rmasa.

3.27 ceetoBble BenuuuHbl (photometric quantities): Bce paaunomerpuyeckne BennuUUHbI HaAXOAATCA
B COOTBETCTBUM CO CBETOBLIMU BENUYMHAMM Yepe3 BU3yasibHOe BocnpuATue ceeta. Ana hotomeTpryeckoro
U3Ny4YeHUs C ANUHOW BOSHbI A CBETOBbIE BENMUYMHBI MOTYT ObITb PacCHUTaHbI Yepes paauomeTpu4eckue Benu-
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YMHBI, YMHOXasi NOCNeAHMEe Ha OTHOCUTESNbHYIO CnekTpanbHyo ahekTMBHOCTD v(x) (cm. npunoxexue C)
unu V’(k) 1 MaKCUManbHYIO CeKTpanbHylo 3MEKTMBHOCTL usnyyenus K,, unu K;,

K\, =683 nm/BT ansg poTonn4ecKoro 3peHus u

Ky, = 1700 nm/BT Ans CKOTOMWUYECKOro (HOYHOTr0) 3peHusl.

HaumeHoBaHne COOTBETCTBYIOLLUMX PaaNOMETPUYECKUX U CBETOBLIX BENUUMH NpPEACTaBNeHo B Tabnu-
ue 1. Cumsonsl 06enx BeENMYMH 0aMHaKoBbl. Ecnn Heo6xoaMMOo, OHU MOTYT pasnuuaTbCs uHAeKcamMu: e (3Hep-
reTM4ecKuin) ansa paguoMeTpUYecKuX BEMUUUH 1 v (BU3yarnbHbIN) ANsi CBETOBbLIX BENUYMH.

Tabnunua 1 — CpaBHUTENbHLIA NepeYeHb PaaUoOMETPUYECKNX U CBETOBbLIX BENUYUH

PanmomeTpmquKme BeNMUYnHbI CpeToBble BENMUYNHBI
Cumson
HanmeHoBaHue EanHnua HaumeHoBaHue EanHuua
MoLHOCTb M3Ny4eHus BT PO CseToBOiA NOTOK nM
OHeprusa nsnyyvenuns [ Q KonunuecTtBo cBeTa nm-c
OHepreTuyeckas 0CBeLLEeHHOCTb Br/Mm? E OcselleHHOCTb AM/MP=nk
OHepreTu4eckas aKkcnoanuus [x/m? H CeeToBas 3KCno3nuus nk-c
OHepreTU4ecKkas ApKoCTb BT/(Cp~M2) L FipkoCcTb nM/(cp~M2)
OHepreTuyeckas cuna ceseta Br/cp / Cwuna cseta ka=nm/cp
e Iosee | Muepd) |, | ViTerPeneesmomeemenn | pycicpad)

3.28 pnutenbHOCTL uMnynbca (pulse duration): MakcumanbHoe BpeMms, Tpebyioueeca Ana usmepe-
HWA ABYX TOYEK MepecevyeHns MMNynbca BETBW HapacTaHus U yobiBaHMA C NPsIMON, NPOBEAEHHONW napannens-
HO 0Cu aBcuMCC Ha YPOBHE MOMOBUHbLI MaKCUManbHOro 3HaYeHUs.

3.29 3HepreTM4ecKasa APKOCTb L, L; [BT/(Cp'MZ), ,[l)K/(Cp'MZ)] (radiance): QHepreTuyeckas ApKkoCTb L
B JAHHOM HanpaBfeHUN LaHHON TOYKM — STO YaCTHOE OT MOLUHOCTU u3nydeHus dP, nepeHOCMMON uepes
TOYKY U pacnpoCTpaHAIoLLeica B 3a4aHHOM HaNPaBNeHUH, Ha TeNeCHbIN yron dQ, B KOTOPOM pacnpoCTpaHs-
€TCS MOLLHOCTb, 3MEMEHTAPHYIO NNoLWwaab NoBePxXHOCTU dA, coaepKaLLylo 3Ty TOYKY, U KOCMHYC yrna pacnpo-
CTpaHeHusa NoToKa B HanpaBneHun s(CM. PUCYHOK 2)

dP

[=—— 1
dQ-dA-cose M

OpHO U3 onpeAeneHnil CoaeP>UT UHTErPUPOBAHHYIO N0 BPEMEHU SHEPreTUYECKYI0 APKOCTb L; u Toraa
MOLLHOCTb M3ny4eHunsa dP 3ameHaeTCa Ha 3Hepruio uanyveHusa dQ

_ dQ
dQ-dA-coss

@)

L

MpumeyaHue1—3T0onpesenelne — ynpolleHHas Bepcus [IEV 60050(845), TepmuH 845-01-34], pocTtaTou-
Has A4nsa uenei HacTosero ctaHaapra. B crnydasx coMHeHUs crneayeT nonb3oBatbea onpefeneHuem [IEV 60050(845))].

MpuMeyaHUe2—DHepreTUieckas ApKOCTb M UHTErpUpPOBaHHas Mo BPeMEHW dHepreTUieckas ApKoCTb He 13-
MEHAIOTCS onTudeckumm npubopamu. OfHaKo, ecnm sHepreTudeckas spKocTb U3MepAETCA B NepBoii cpee L ¢ nokasare-
neM npenoMneHns n1 U xenarTensHO ONpeAeNnuTEL SHEPreTUYECKyYIo SIPKOCTb BO BTOpOI cpege L, ¢ nokasatenem npenom-

o 2. L n
NEeHNs n,, 3HepreTmyeckas ApKoCTb NepBoil cpefbl Ly fomkHa 6biTb YMHOXEHa Ha KoadduuueHT (n1/n2) : ﬁ:(#) .
2
Koraa nepBas cpefia siBnsieTcs Bo3ayxoM (ng = 1), a BTopas — mas (n, = 1,336 AnA XWAKOCTHOIA Bnarv n cTeKnoBnaHoro
Tena) atoT koadpdpuumeHT paseH 0,56. Npn MAD ucnonbayeTcs sHepreTudeckasi ApKoCcTb, UsMepeHHas B Bo3ayxe, NoToMy
4TO 3TOT KOI(PPULMEHT yxe yuTeH B Tabnuujax aToro ctaHaapra.
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dQ

HopmanbHbliA BEKTOP K NOBEPXHOCTU

PucyHok 2 — OnpegeneHne aHepreTu4ecKkon ApKocTn

3.30 sHeprua usnydveHus, Q (k) (radiant energy): MHTerpan no BpeMEHU MOLUHOCTM MW3NYy4YEHUSA
3a AaHHbI nepuog ¢

t
Q= jP.dt 3)
0

3.31 aHepreTuyeckan akcnosuuua, H (,El,>|</M2) (radiant exposure): MHTerpan no BpeMeH OT SHepreTu-
YECKOM OCBELLUEHHOCTU B [JaHHOW TOYKE 3a AAHHYIO ANUTENbLHOCTL ¢, T.€ OTHOLUEHUE 3Hepruu nanyyenus dQ,
nagarpLLei Ha 3NIEMEHT NOBEPXHOCTH, K nnowaam dA aToro snemeHTa

da
H=""_ [E,-dt 4
A JEe )

o

3.32 MowHOCTL M3nyyeHms (nNoTok), P, (@) [Br (nm)] (radiant power (flux)): MowHoCTb, ucnyckaemas,
nepegasaemMas unu npuHumMaemas B Buae uany4verus [IEV 60050(845), TepMuH 845-01-24].

3.33 koachduumneHT orpaxenus, p (reflectance): OTHOLLIEHME OTPAXKEHHOW MOLLHOCTU U3NYYEHUA K Na-
JaloWwen MOLHOCTY M3nyyYeHus Npu AaHHbIX ycnoeusix [IEV 60050(845), TepmuH 845-04-58]).

3.34 ckanupyrowee usnyyenue (scanned radiation): U3nyyeHue, nmetowiee speMeHHOE U3MEHeHne
HanpaeneHua ¢ Hayanom BO3HUKHOBEHUSI UKW AMArpaMMoOi pacnpoCTPaHEHNUA NO OTHOLLUEHMIO K CTauuoHap-
HOMY 6a30BOMY MOSIOXKEHMUIO.

3.35 manbii uctounuk (small source): Mo cyLecTBy MCTOUHMK chopMUpyeT n3obpaXkeHue Ha knert4artke,
KOTOpOE TaK Mano, YTo TENO NErko CTPYUTCA B paAManibHOM HanpaerneHun (NEPNEHANKYNAPHO ONTUHECKON
0CH) OT LIEHTPa U300paXkeHUs K OKPY>XaloLLUM BUONOrMHECKUM TKAHSAM.

C yanuHeHMeM UCTOYHMK C pa3MepoM U300pa)keHusl Ha ceTyaTke MEHbLUe, YeM pasMep, Ha KOTOPOM
6Gasnpyetca sHa4eHMe MakcUMansHO A0MYCTUMOI 9KCNO3ULMK. STO yATNIMHEHWE HEOBX0AMMO NOTOMY, YTO rnas
NOABWXEH, YTO y4UTbIBAETCA B AaHHbIX 0 MO B Tabnuuyax Hacrosulero ctaHgapra (cMm. Tarke 3.17 n 3.19)

NMpumeyaHune— B HacToslleM cTaHAapTe Manblil ICTOYHUK B CBOEM OCHOBHOM 3HaYeHWM CTATMBaEeT yron
MeHble, Yem 1,5 Mpaj Ha ceTuaTKe, T. €. AUaMeTp ero n3obpaxeHus Ha ceTyaTke MeHblue, YeM 25 MKM. 3TOT pasmep
npUMeHUM ANA BpemeHn akcnosunuum 0,7 c.

Manbiin UCTOUYHMK B CBOEM YANMHEHHOM 3HAYE€HUMN CTATMBAET yron MeHbLue, Yem 11 Mpag Ha certuartke,
T. €. AuameTp ero nsobpaxxeHMA Ha ceTyaTke MeHbLue, Yem 187 MkM. 3TOT pa3Mep NPUMEHUM ANsi BPEMEHU
akcnosuuun 10 ¢; ans Bpemenn akcnosuuuu mexay 0,7 ¢ u 10 ¢ onpeaensieTcs yrnom, 3aBUCMMbIM OT BpeMe-
HU 3Kkcno3numu (cm. Tabnmuy 3).

TepMUH «TOYEYHbIA UCTOYHUK» HE MOXET ObiTb UCNONBL30BAH AMA Manoro UCTOYHMKA, Tak KakK 310 Npu-
BOAMUT K NYTAHULE: KTOYEYHbIN UCTOYHUK» MOXET ObiTb NATHOM O0MbLUIMM, YEM OOLIMHO CHUTAIOT 38 «TOYKY».
B HacTosILem CcTaHaapTe TEPMUH «Marnblii UCTOYHUK» NMOITOMY UCMOSL3YETCA B NOAOOHOM CMbICHE.
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3.36 TenecHsblii yron, Q (cp) (solid angle): TenecHblli yron ¢ ero BepWNHON B LEHTPe cdhepbl paguyca
I — OTHOLWEeHWe nowaan A, BbIpe3aemoil 3TUM Yr/loM Ha MOBEPXHOCTW cchepbl, Ha KBagpaT paguyca (CMm.
PUCYHOK 3)

Q = a/r2 nonuulit TeNecH.Iit yron paseH 41T cp.

PucyHok 3 — Onpegenexune TenecHoro yrna

3.37 cnekTpanbHas aHepreTuyeckas ocseleHHocTb, EX [E3T/(M2 HM)] (spectral irradiance): OTHowWwe-
HMe MoLLHOCTK u3nyyeHusi dP B nHTepBane AnvH BO/H dX, NajatoLero Ha 3/1EMEHT NOBEPXHOCTY M/OLLaAb6H0
dA 3TOro anemeHTa, M UHTepBana AAnH BosH dX

Ex = dP/(dA-dl)

3.38 cnekTpanbHaa aHepreTuyeckas spkocTb, /X[BT/(M2-cpHm)] (spectral radiance): CnekrtpasbHas
3HepreTuyeckasa sipkocTb LX B nHTEpBane AnuH BonH dX B 33j@aHHOM HanpaBfieHUW B [aHHOW TOYke — 3TO
4yacTHoe OTAeNIeHNsA MOLLHOCTW u3nyyeHus dP, npoxofsiuei yepes TOUKY M pacnpocTpaHsAeMol B TeSIeCHOM
yrne dQ B Hanpas/ieHUV e 1 OTPAHNYEHHON CneKTpasbHbiM MHTepBasiom dX, 1 Npou3BeAeHus NaoWwaan npo-
eKLMM Nyyka Ha NI0CKOCTb, NePneHANKYNAPHYI0 K HanpasneHnto (cos s-dA), copepxatlemy aTy Touky, Tene-
CHBbIIi YTON 1N UHTEPB&aUT A/IVH BOSH (CM. PUCYHOK 2)

dCldldA- cose

3.39 uHTerpupoBaHHas No BpeMeHW 3HepreTuyeckasa sapkocTb, L, [Ax/(M2cp)] (time integrated
radiance): VIHTerpan aHepreTMyeckoi SpKoCTU 3a AaHHOe BpeMs 3KCMO3MLUW, BblPaXKAEMbIA Kak 3HEeprus ums-
NyYeHNs C eAUHULbI MOWaAN UsnyyatoLleli MOBEPXHOCTM B eAVHMLE TeNecHoro yrna ammccum

3.40 ynbTpachmnonetoBoe usnydenue (ultraviolet radiation): MpakTuyeckn nboe u3nydyeHve B fua-
nasoHe AvH BonH oT 100 go 400 HM. YnbTpacnoneToBblii CNEKTP pa3genieH Ha TpU CnekTpasibHble 06/1acTu,
o6ycnoBnvBawLWue pasHyl cTeneHb poTo6MON0rMyeckoil onacHocTu: ynbTpadmoneT A, ynbTpaduoneTt B,
ynbTpaduonet C. YnbTpaduonetoBoe msfyvyeHve MeHblle, yem 180 HM, Has3biBaeTCH BakyyMHbIM YNbTpa-
hVONETOBBLIM U3MyYEHUEM

MpumeyaHune — Bo MHOIMX cTaHAapTax A/IMHHOBO/IHOBASA rpaHuua ynbTpadunoneToBoro cnekTpasbHoro gna-
nasoHa cpukcupyetcs 380 Hwm.

3.41 ynbTtpacuonet A (Y®-A) (ultraviolet A (UV-A)): OnTuyeckoe n3syyeHue, KOTOpPOe OXBaTbiBaeT
MOMIHOCTLIO CMEKTPasibHbIA Anana3oH oT 315 Ao 400 HM (CM. Takke BblLLeNpuUBEAEHHbIE MPUMeYaHus).

3.42 ynbTpachuonet B (Y®-B) (ultraviolet B (UV-B)): OnTuuyeckoe usnyyeHue, KOTOpPOe OXBaTbiBaeT
MOJIHOCTLIO CNEKTPasbHbIN Anana3oH ot 280 Ao 315 Hwm.

3.43 ynbTpacguonet C (Y®-C) (ultraviolet C (UV-C)): OnTuyeckoe u3ny4vyeHne, KOTOpPOe OXBaTbiBaeT
MOJTHOCTbIO CNEeKTpasbHbIn Anana3oH or 100 go 280 HM (CM. Takke BbllenpuBeAEHHbIE NpUMeYaHuns)



FOCT IEC/TR 60825-9—2013

MpuMeyaHune— YnstpadpuonetoBoe UsnyveHne B auanasoHe Huxe 180 HM (Ha3biBaeMOM BakyyMHbIM YP)
MOMHOCTLIO MOrMOLLAeTCs KMCNIOPOoAOM Bo3ayxa. [nA Uenei aToro cTaHAapTa HUXHEW rpaHuuen AuanasoHa AnvWH BOMH
YO-C npuHumaetcs 180 HM.

3.44 Buaumoe unanyyenue (cBeT) (visible radiation (light)): MoGoe onTuyeckoe usnyveune, Kotopoe
MOXET HeMOCPEACTBEHHO BbI3BATb 3puTenbHoe owyuieHue [IEV 60050(845), tepmun 845-01-03].

Mpu1MeyaHne—B HacTosLem cTaHAapTe 3Ha4YeHUS ANEKTPOMarHUTHOMO U3NyYeH!s, B KOTOPOM AJIMHBI BOIH
MOHOXpOMaTMUHECKUX KOMMOHEHT nexat mexay 380 n 780 Hm.

4 MakcumanbHO gonycrumas 3KkCno3muua

4.1 OO6wwume 3amevyaHus

3HayeHus MakcumarnbHO AOMYCTUMON 3kcnoduuun (MAJ) ycTaHaBnMBAIOT HWKHUE YPOBHU BPEAHbIX
haKTOpPOB, OCHOBAHHbLIX HA COBPEMEHHLIX AAHHbIX, NOMYYEHHbIX 3KCNEepPUMEHTanbHbIM nyTeMm. OHu npume-
HAKOTCSH, YTODObI Y4UTLIBATL IKCMO3ULMIO B TEHEHUE BOCbMUYACOBOTO nepuoga. MAS gomkHa ucnonbL30BaTbCa
KaK PyKOBOZCTBO NPW KOHTPOSIE IKCMO3MLUI U HE A0MKHA pacCMaTpUBaTbCA Kak CTpOro onpeaeneHHoe passe-
nexHve mexay 6e30nacHbIMM U ONacHbLIMU YPOBHAMU. 3TN NpeaenbHble YPOBHU HE NPUMEHSIOTCA K CBETOBOM
YYBCTBUTENMbLHOCTU YENOBEKA NIU YacCTen ero Tena, NoABepraeMbiX 3KCNO3nLum.

4.2 N3mepuTtenbHasa aneptypa

MpumepHas aneprypa, KOTOpas A0MKHA UCMONb30BATLCA NPU BCEX U3MEPEHUAX U pacyeTax ypoBHEN
3KCNo3nLUuK, onpeaensaerTca Kak AMameTp Kpyra, B npegenax KoToporo 4eiCTByeT IHepreTuieckasn 0CeeLLeH-
HOCTb UIN SHEepreTuyeckKas 3KCno3numna. SHa4eHnA aTUX anepTyp NokasaHol B Tabnuue 2.

MoryT ncnonb3oarbca 06nblIME M3MEpPUTENbHbIE anepTypbl U3MEPEHUSI NO CPABHEHUIO C AAHHLIMU
B Tabnuue 2, ecrnu SHepreTu4eckass OCBELUEHHOCTb PaBHOMEPHA NO AWAMETPY M3MEPUTENBHON aneprypbl
W ecnu CTporo n3mepeHa YyBCTBUTENbHOCTb NPUEMHUKA B cucTteMe uamepeHuin. OHaKo ¢ UCTOYHUKaMK On-
TUYECKOTO M3NYYEeHUS HemMb3s AOCTUYb PABHOMEPHON OCBELLEHHOCTU U3-3a CTPYKTYPbI U3NYyYeHUs (MMeloTcA
fonee ropsume TO4KK), PEKOMEHAYETCA NONb30BaTbCA AAHHLIMU TAONMULIbI U 1151 TOPSYUX TOYEK.

Korga npumeHsieTca MOJ Ana KOXu, PEKOMEHAYETCA UCNOMb30BaTh NPUEMHUKN, OTBET KOTOPLIX MPO-
nopUUOHAnNEeH KOCMHYCY Yrna nafieHUsi U3nyyeHus.

3HayeHus aKcnosnuum AnA rnasa npu u3anyyeHun B auanasone anvi sont ot 380 4o 1400 HM mMOryT us-
MEPATLCA C AMaMETPOM anepTypbl 7 MM (rna3s YenoBeka).

Tabnuua 2 — MUHUManbHbIE AUAMETPLI anepTyp, NPUMEHAEMbIX NPU U3MEPEHUU SHEPreTUYECcKOH OCBELLEHHOCTH,
3HEepreTMHECKOW SKCMO3ULMK, SHEPreTUHMECKON SPKOCTU U UHTErPUPOBAHHON NO BPEMEHN SHEPIreTUYECKOA APKOCTH

[nMTensHocTs OuamMeTp n3MepuTENbHONM anepTypbl B Criyyae
CnekTparbHblii AManasoH, 3KCMO3ULMN, MM
npuMeHseVbIlt B M3 TyHKTBI 3KCMO3ULMMU,
¢ rnas KOXU
180 Hm go 400 HM 481 t<3 1 1
t>3 7 7
> 380 go 1400 Hm 4821,4822 Tobas 7 3,6
> 1400 go 3000 Hm 4823 t<3 1 1
t>3 3,5 3,5

4.3 OunameTp 3pauka

M3 npumMeHuTenbHO K rnasy B AvanasoHe aAnuH BosnH ot 380 Ao 1400 Hm (4.8.2) 6asupyetcs Ha CTaH-
flapTHOM Auamertpe 3padka d,7 MM ans spemenun < 0,5 ¢ u 3 mm ansa spemenn > 0,5 c. B 3aBucumocTu ot sp-
KOCTM HabniogaeMoro CBETOBOIO NOMsA AMAMETP 3payka BapbUPYETCS MeXay 3HaYEHUEM MEHbLLE, YeM 2 MM
u GonbLue, yem 7 MM. [luameTp 3payka BapbupyeTCs Takke OT MHAUBUAYaNbHbLIX 0COBEHHOCTEN YenoBeka,
OT npeaMeTa Habnioaenus, sospacra u ap. Popmyna (5) MoxeT ObiTb UCNONb30BaHa ANA pacyeTa AuameTpa
3pavka d3p, MM, OT 3Ha4YE€HUA APKOCTU L, KA/M2, obbekTa HabnogeHun

8
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6,62 Mm

0,32
TP -
8,24 ka/m?

®)

dap =129 MM+

PucyHok 4 nokasbiBaeT 3aBUCUMOCTb AUaMeTpa 3padka OT SPKOCTM.

OnameTp 3pauka, MM
9

8

7 \..\\.\
s N
4 ~
a e

1
10% 10 102 10" 10° 10" 10® 10® 10* 10°
FIPKOCTbL OKPYXKaIOLLEro OCBELLEeHUS, m/M2

PucyHok 4 — 3aBMcUMOCTb AnaMeTpa 3paqka oT ApKoCTU Habntogaemoro nomns B COOTBETCTBUM C [5].

KoppekTuposka sHavyennin MOS B AnanasoHe gnud sonH ot 380 go 1400 UM u ansa Bpemenn > 0,5 ¢ B OT-
HOLLUEHUM K CTaHAaPTHOMY AnameTpy 3padka dg (amameTp 3padka ucnonb3yiot Ana onpeaenexua MA3) npo-
M3BOAUTCH B NPONOPLMOHANBLHON 3aBUCMMOCTM OT NIoLaamn 3padka:

2
Evga (dsp ) = EMBS(ds)[:_S] unu 6)
3p
2
HMBS(dap)=HMBS(ds)[:_S] nnm @)
3p
d, |
Lyga (dsp ) = Lusa (ds) N ®)
3p

MpuMeyaHue—B cnyyasx, KOrAa UCTOMHUK U3ITyYEHWUS UCNONb3YETCs MY 04eHb PasHbIX YCIOBUAX OCBELLEe-
HUSA (HanpuMep, B TeYeHWe AHsI, Houblo U T. 4.), Byaer Hanbonee GesonacHbIM paccyuTEIBaTE Ge30MacHOCTb U3MyYEeHNs
npu 7 MM JuameTpe 3pauyka.

4.4 NoeTopsAOWMECA UMNYNbCbI, MOAYNIMPOBaHHOE UIU CKaHMPYLOLWee n3ryvyeHue

MocKonbKy KpUTEPUIA SKCMO3MLKMM YCTAHOBIEH AN MHOTOKPaTHOMO MMMyfbCa, HeOBXOAUMO YCTaHOBUTb
OrpaHWM4YeHuss NpU UCMNONb30BaHWU MOBTOPSIOLLMXCA UMMYNLCOB U3nyveHus. Hanbonee uenecoobpasHo uc-
nonb30BaTb UCTOMHUKM, UMUTUPYIOLLUE HENPEPBIBHOE U3ny4YeHne. OaHako, ecnu MrHOBEHHOE 3Ha4YeHUe Bbl-
XOAHOr0 U3ny4eHus nepuoanyecku nagaet Hwxe 10 % oT ero ycpeaHEHHOro 3Ha4YeHUsi, NPUMEHAIOTCS cneay-
toLLMe METOAbI.

Ona anuH BonH < 380 HM 3HayeHue BenuuuHbl MOS onpeaenserca ncnonb3oBaHmemM B GONbLUMHCTBE
Cry4yaeB CneayloLmx orpaHuumBaioLLmnx TpeGosanuii a) u b).
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3HaueHue BenuuuHbl M3 ana AnuH BonH > 380 HM onpeaensieTca UCMOoNb30BaHMEM B GOMNbLUMHCTBE
Crnyyaes OrpaHM4UTENbHLIX Mep b) u ¢).

a) OHepreTuyeckasl aKCno3nuumus Hg (COOTBETCTBEHHO UHTErPUPOBAHHAs MO BPEMEHN 3HepreTuyeckas
SIPKOCTb Lsp) npu niobom OAUHOYHOM UMNYMbCE ANUTENLHOCTLIO { BHYTPU NOCNEA0BaTENLHOCTU UMIMYNbCOB
He npesbillaeT 3HaqeHue MIS Hyns(Lyps) AN OAUHOYHOTO MMNYNBECA ANUTENBHOCTLIO ¢

Hsp < HMlJ,a(t) ()]
COOTBETCTBEHHO
Lop < Lo (1) (10)

b) YcpeaHeHHas no BpEMEHU 3HepreTmyeckas OCBELLEHHOCTb £, (COOTBETCTBEHHO 3HepreTuyeckas ap-
KOCTb L)) NocneaoBarernbHOCTM MMNYNLCOB B TeueHne T He A0IDKHa npesbilath 3Havenne MO Eypo (cooT-
BETCTBEHHO Lyin5) ANt OAMHOUHOIO MMMNYNbLCa B MOCINE0BATENbHOCTH T

En< EM,qa (T) 4]
COOTBETCTBEHHO
L < Lugo (7) (12

YcpeaHEHHas N0 BPEMEHN SHEPIETUMECKAsi OCBELLEHHOCTb £, (COOTBETCTBEHHO SHEpreTMYeckas sp-
KOCTb Ly,) 32 ANMTENBHOCTL 3KCMO3ULMKU T MOXET GbiTb PACCUMTAHA CIEAYIOLLIMMU COOTHOLLIEHNAMMU:
Em=N-Hg /T (13)
COOTBETCTBEHHO

L =N-Lsp/T. (14)

rae N— nonHoe 4Yucrio MMNynbCoB B TEYEHUE ANUTENLHOCTU 3KCNOo3numm T .

C) DHepreTuyeckas aKcnouums Hsp (COOTBETCTBEHHO MHTErPUPOBAHHAA NO BPEMEHU 3HepreTudeckas
SAPKOCTb Lsp) no6oro 04MHOYHOrO UMNYNbCa ANUTENBHOCTBIO { YMHOXAETCA Ha KOpPeKTUPYIoLLMA K03 duLm-
eHT Cg. OTOT KOPPEKTUPYIOLLNIA KOIPPULIMEHT Cs NPUMEHAETCA TOMBLKO ANA ANUTENLHOCTU MMMNYNbCa MEeHee
0,25 ¢:

Hqp < Fhugo (1)-Cs (15)
COOTBETCTBEHHO

Lsp < Lypa (t)-Cs, (16)
rae Cg = NV,
N — oxvpaemoe nNonHoe YMCno UMMYNbCOB B 9KCMO3ULIMK.
3TU ABa ypaBHEHWNSI SKBMBANEHTHbI CreayoLWMM YPABHEHUAM:
H, H,

w P iy )
Hwga () Cs  Hyga (1)

COOTBETCTBEHHO

S _ b .N%<1 18
Lygs (t)-Cs  Lysa(t) - a®

Korga nocrnenoBarernbHOCTb UMMNYNbCOB COCTOMT U3 UMMYNLCOB pasHON ANUTENBLHOCTU l‘I nnn pasHbIX

OAMHOYHBIX MMNYNLCOB, SHEPreTUYEecKas KCNO3NLMs Hg,; (COOTBETCTBEHHO MHTErPUPOBAHHAA NO BPEMEHM
3HepreTuyeckasn ApKocTb Lspi), nony4aetcs u3 (17) u (18) ¢ yuyetom ypasHeHuin (15) u (16):

4
>N ‘[—Hsp‘ j < (19

Huga ()

10
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COOTBETCTBEHHO

A, [ﬁf <1 (20)

rae N, — 41cno UMNynbCOB ANUTENBHOCTLIO &;
N = ZNi — OXMAAEMOE MOJTHOE YMCNO UMMNYIMLCOB B 3KCMO3ULIUN.

B HeKOTOPbLIX cnyyanx aHepreTnyeckasa aKcno3nyms 0gMHOYHOIO MMNynbLca HSp MOXeET BObITb HMxe M3,
KOTOpas nosnyyeHa Afs HENPepbIBHON 3KCMO3ULMN HA HEKOTOPOM 3HAY€HUW MUKOBOW MOLLHOCTHU, MCNOSb3ye-
MOW Ansi YCTAHOBMEHUS BPEMEHU IKCMO3ULIMK. YUWUTbIBAS CKasaHHOe, MOXET ObiTb ucnonb3oBaHa MO3
ONA HENPEPBLIBHOTO U3NyYEHUA.

4.5 YrnoBo#u pa3mep UCTOYHUKA

CornacoBaHHOe orpaHuyeHune yrnoBoro pasmepa BuAUMOoro MCTOYHMKA UCMOMNb3YeTCs B AMana3oHe AfNWH
BOnH oT 380 g0 1400 HM, rae nanyvyeHme MoxeT )OKyCMpPOBaTLCH NPENOMIAIOLLIEN YacCTbIO [Ma3a Ha CeTyarke.

[lBa orpaHuyeHusa yrnoBoro pasmepa MUCMnonb3ylTCa B HACTOALWEM CTaHZapTe: yron, onpeaeneHHbIn
npeaenom mexay marnblM UCTOMHUKOM U MPOMEXYTOUYHbIM MCTOYHUKOM (MMHUMASbHbIA YIMOBON pa3smep
Ogi), W YTON, AETEPMUHUPOBAHHbINA NPeAEnoM Mexay NPOMEXyTOYHbIM UCTOYHUKOM WU BOSbLUMM UCTOYHK-
KOM (MakCMManbHbIi YIMOBOW PAa3Mep yaue)-

MeHbLUME 3HAYEHWUSA MUHUMANbHOTO YIIOBOro pasMepa (o,,,,) MA3 He 3aBUCAT OT pasmMepa UCTOYHKKA.
3HayeHune oy, 3aBUCUT OT ANUTENbHOCTM 3KCMO3nLum t (CM. Tabnuuy 3).

MpuMeYaHue— 3aBUCUMOCTb MUHUMAIIBHOTO YITIOBOrO pasMepa OT ASIUTENbHOCTH SKCMo3ULMU OnpeaensieT-
csl BpeMeHeM NepeMelleHuns masa. [Ans Bpemenn > 10 ¢ sHeprus, nonagatolasn Ha nrnollagb cetyaTtky, 6yaet Gonblue,

YeM Ans BpeMeHu 0,7 ¢. 3TOT yron o, paseH 11 Mpad. [Ana oveHb NpoaomkuTenbHoi akenoanLun 1000 ¢ n 6onee, korga
CNoCcoBHOCTb BpalleHUs rmasa cCTaHOBUTCH JOMUHaHTOW, yron 6yaeT 6onblue 100 mpag.

Tabnuuya 3 —lpeaenbHblid yrnoBol pasMep Ans rnasa

Yron Bpems akcrnosunumm
Oy = 1,45 Mpag anat<0,7c
aMUHZZ‘t3/4 Mpag ana0,7 c<t<10c
Opun = 11 Mpan anat=10c¢
Oyake = 100 mpag =0,1 pag,

BonbLune 3Ha4eHns MakCMMarnsHOro YrioBoro pasmepa (0y,q) MAD He 3aBMCAT 0T pasmepa UCTOUHU-
Ka. SHa4YeHNEe Oupyqyc HE 3aBUCUT OT pasMepa MCTOYHUKA. SHAUYEHUE Olyq,c HE 3aBUCUT OT BPEMEHU IKCMO3ULIMK
t (tabnuua 3) n ans Bcex cny4vaes cocraensaeT 100 mpag.

Ona 3HaYeHnin, HaxoasaALWMXCA MeXay MUHUMAIbHLIM YITI0BbIM Pa3MEPOM U MaKCMMarbHbIM YINOBbIM
pasmepom, 3HadeHna M3 ansa TennoBor 0NacHOCTM ANS CETYATKU 3aBUCAT OT pa3Mepa UCTOYHUKA.

3HauYeHMa BENUYKH, BbIPAXKaeMbIX Kak dHepreTuyeckas spkoCTb U MHTETPUPOBAHHASA N0 BPEMEHU SHEP-
reTmyeckas ipKoCTb, 0OpaTHO MPOMOPUUOHANbHbLI pa3Mepy UCTOYHMKA. Ona onucanus 3asucumoctn MOS
OT pasmepa UCTOYHMKA UCNOMb3YETCA KOPPEKTUPYIOLLMIA KOIPdMLmMeEHT C:

Coc = Oy BN &< Oy
Cy, =0 ANA Ay < 00 < Opake

Co = Omarc ANA Oyae <

3HaueHua npeaenbHbIX YINOBbIX pasMepoB HE0OX0AMMbI AN TOro, YTOObl UCMOMb30BaTh COrMacoBaHue
NPUMEHEHUs ANUTENbHOCTU SKCMO3ULIUK, T.€ Oy, = 1,5 Mpaa Ana oAWHOYHLIX UMMNYMLCOB Kopoye, yem 0,7 ¢,
U Oy = 11 Mpaa a4na ANMTenbHOCTM 3Kkenosuuumn bonbLue, yem 10 c.

1
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Yrnosoi pasmep yASMHEHHOro UCTOMHUKA ONpeaensaeTca apudpMeTUYeCkUM 3Ha4eHUEeM MaKCUManbHbIX
¥ MUHUMAarbHBIX YIMOB pasMepa uctodHuka. Jiioboii pasmep yrna, 6onblue 4em o,,,,, N1 meHswe 1,5 mpaa,
AOMKEH NIMMUTUPOBATLCA Oy, MM 1,5 MPaJ COOTBETCTBEHHO, BMECTO NPEXHEro 3HaYeHus pasmepa.

Yrnosoi pasmep WUCTOYHMKA ONPEAEnsAeTcA Ha PacCTOAHMM, NPU KOTOPOM NPOM3BOAMUTCA IKCNO3U-
uua. Haunyywee paccrosiHue, nNpyu KOTOPOM rnas Yyenoseka cnocobeH pesko dhoKycMpoBaTbCs, COCTaBNAET
100 mm. Mpy MEHbLUEM PacCTOsIHUM U300OpaXkeHne UCTOYHUKA cBeTa ByaeT HeChOKYCUPOBaHHBIM U CMa3aH-
HbIM. Ho paccrosinue menbLue 100 MM NPUMEHAETCA, NOSTOMY B 3TOM CTaHAAaPTe OHO UCNOMb3YyeTCA ANs pac-
YyeTa yrnoBoro pa3mepa UCTOYHUKA.

4.6 BpemeHHan b6asa

IMoboe Heobxoaumoe cornacoBaHue co 3HadeHuamu MAS 6asupyetca HaA OXuUAAEMON ANUTENBHOCTU
akcnosvuuu. Korga HabniogaloTcs Apkue UCTOYHUKU, UMEIoLME APKOCTb NPUPOAHLIX 00bekToB Gonee 104
KA/MZ, npeaenbHbIM BpeMeHeM akcnosuuuu Gyaet 0,25 ¢. Korga MOJ BbipaXkaerca B }:l>|</M2 N OXMAaeTcAa ee
AeWCTBUE B TeUEHue 8, 3T0 CBUAETENLCTBYET O TOM, YTO NPU HOPMATbHBLIX 3KCMO3ULIMOHHBIX YCNOBUSAX 3TOTO
[OCTaTO4HO, YTOObI UHTETPUPOBATL SHEPreTUHECKYIO OCBELLEHHOCTb B YNbTPachnoneToBoi cnekTpanbHoi 06-
nacTtu B Te4eHue 8 u NPUMEeHUTbL HOpPMbI BOCbMU4acoson MA3.

4.7 DHepreTUYecKas APKOCTb U IHepPreTnyeckas oCBewWeHHOCTb

B cnepyowmx pasaenax M3 xapaktepu3yerca kak 3HepreTudeckasa ApKoCTb (COOTBETCTBEHHO MHTE-
rPMpOBaHHas No BPEMEHU SHEPreTu4eckan APKoCTb), @ B HEKOTOPLIX — KaK 3HEpPreTuveckasn 0CBELUEHHOCTb
(COOTBETCTBEHHO 3HEpreTuyeckas aKCno3uuus).

YTo0bl paccumTaTb SHEPrETUYECKYIO OCBELUEHHOCTb £ N0 SHepreTu4eckon apkoctu L npu yrne Habnio-
aeHus ¢ =0 (oM. 3.29), AOCTAaTOYHO NOCAEAHION YMHOXMWTb HA TENECHbLIN yron , CBA3bIBAIOWMNA UCTOUHMUK
C rnasom

E=L-Q 21
3ra hopmyna npeanonaraer manbiit TenecHbil yron Q. bonee obwee BuipaXxkeHne GyaeT Takum
dE=L-dQ (22)

Ons Manoro Kpyrnoro UCTOYHMKA MEXAy NMOCKMM YIMOM o U TENECHBLIM YITIOM () CyLLIECTBYET Crieflylo-
LLlee COOTHOLLEHWE

0=

(23)
4

OTO NPUBOAUT K CMEAYIOLLEMY COOTHOLLEHMIO MEXY IHEPIEeTUYECKON OCBELLUEHHOCTLIO U SHEpreTuye-
CKOW SIPKOCTBLIO AN YINOBOIo pasMepa o

2
a T

E=L =0,78502% - L (24)
OKBMBANEHTHbIE COOTHOLLEHUA NPUMEHAITCA Ansd VIHTeI'pVIpOBaHHOVI Mo BPpEMEHHU eHepreTquCKoﬁ Ap-
KOCTW U 9HEPreTUYECKON IKCNO3ULIUN.
MpumMeyaHue1—Tlpubop, onpeaensiowunit BHepreTUYECKyto APKOCTb MO HOpMarnu, U3MepseT MOLHOCTb U3-
ny4eHud, NpoxoAsLLyto Yepe3 pasfniniyHble anepTypbl U NpU onpefeneHHoOM yrne npuema. B HacCTosLeM CTaHAapTe, Koraa

NPUMEHAKTCA STU COOTHOLLUEHUA, Mas BblpaXaeTca Yepe3 aHepreTu4eCckyto ApKoCTb, TenecHbI yron € npu usmMepeHusx
JAOIKeH 6bITb paccyuTaH € UCNonb3oBaHUEM O, ...

MpumMeyaHue?2— Korga BennimHa MO BblpaxaeTca 3HEpreTUHecKon ApKOCTbIO MO U3MEPEHHON SHepreTu-
Yeckol OCBELLEHHOCTU C UCTONb30BaHUEM 3TUX 3aBUCUMOCTEN, aHEpreTUYeckas 0CBELLeHHOCTb foMmkHa bbiTb U3aMepeHa

C TenecHbIM Yrmnom QQ, cBA3aHHbLIM C HAUMEHbLLUM pasaMepoM UCTOYHUKa a, HO He 60]'IbLLl€, 4yemM (U.I\ZMH T[)/4

4.8 MakcumanbHO AONYCTUMAA IKCNO3ULMA A5 Mnasa

4.8.1 YnsrpaduoneToBblii CNeKTpasibHbIA AUana3oH

4.8.1.1 CnekTpasbHbiii Auana3oH mexagy 180 n 400 Hm

B cnekrpanbHom aunanasone mexay 180 n 400 HM agpdpekTUBHAA dHEPreTUYEeCcKas OCBELIEHHOCTb E 4
M COOTBETCTBEHHO 3HEPreTUyYecKas aKCrnosuLms Hyg PacCUMTLIBAIOTCA NO cneaylomumM dhopmynam

12
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400HM
Egt= Y. E(2)S(1)Ar (25)
180HM

COOTBETCTBEHHO

400HM
Hett = D Hy (2)S(1)AR, (26)
180HM

roe E;h(k) — ChnekTpanbHas 3HepreTm4eckasl OCBELUEHHOCTb;
H, (M) — cnekTpanbHas sHepreTU4eckas skcno3uums;
S(k) — OTHOCUTENbHAaA cnekTpanbHasa addeKTUBHOCTbL (NpUNoXxeHune B n pucyHok 5);
Al — cneKkTpanbHbIn MHTepBarn.

OTHocuTenbHas cnexkTpansHas 3¢dekTUBHOCTL S(A)

10°

107!

1072

103

10

10°
200 250 300 350 400
[nvHa BONHbI, HM

PucyHok 5 — OTHocuTenbHas crnekTpanbHas apdekTnBHocTb S (A)

MakcumarnbHas gonyctumas achpekTMBHAA SHEPreTUYECKan aKkeno3uums Hyy paBHa
Hggr =30 Ik /m?
ott =30 [/ @7

Ona aaHHoON 3dhPeKTUBHON SHEPreTUYECKO OCBELLEHHOCTU AONYCTUMOE BPEMS 9KCNO3NLINK 4, B CE-
KyHZAax, Ans 9KCMO3UUMK ynbTpacduMoneToBoro M3ny4yeHus B Cryyae HesallMLLEHHOro rnasa onpezensiercs

no copmyne

2
_ 30 [ix/m 28)

tMaKc E
eff

13
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Bpems akcrnosuummn MOXHO Taioke onpeaenuTb no Tabnuue 4, B KOTOPON AaHAa MakCUMAaribHO AONYCTU-

Mas ahheKTUBHAS IHepPreTuyeckas OCBELLEHHOCTb AN ANUTENBHOCTM 3KCMO3ULMM 3a [IEHD.

Tabnuya 4 — MakcumanbHo gonycTumas akenosnuns Yo usnydenus

AnutenbHocTs MakcumanisHo gonyctumas OnuTenbHocTb MakcumanbHo gonyctumas
3KCMO3ULMK 33 ieHb OCBELUEHHOCTb, Eqg B/M? 3KCMo3nuumKn 3a AeHb 3HEpreTMYecKan 0CBeLEeHHOCTb Eqyy, B/m?

8y 0,001 5 MUH 0,1
4y 0,002 30¢c 1
2y 0,004 10¢ 3
14 0,008 5¢ 6

30 MuH 0,017 1c 30

15 MUH 0,033 0,5¢c 60

10 MyH 0,05 0,1c 300

4.8.1.2 CnekTparnbHbii Auana3oH mexay 315 n 400 HM
MakcumanbHO AoNyCTUMAs NOSHAaA 3HepreTuHeckasn aKCNo3uuUusa B npeaenax BOCbMU4acoBoro nepmoaa
B CneKTpanbHbli AnanasoH mexay 315 n 400 HMm Takas

Hye = 10% /M2 (29)

MpuMeyaHue— B cnektpanbsHoM gnanasoHe ot 315 o 400 HM ACGIH ycTaHaBnuBaeT aHepreTUyeckyto
akenosuuuio 104 ﬂ)I(/Mz, orpaHuyeHHyto gnutensHocTbio 1000 ¢, a npu 66MbLUe ANUTENBHOCTU — 3HAYEHUEM BHEpreTU-
yeckon akcnosuyum 10 ,EI)K/MZ.

4.8.2 Buagumbii v nHpakpacHbI AMana3oHbl CNekTpa

Crnepyowue Tpy OnacHbie PyHKUMKU MOTYT ObITb Ha3BaHbl TAK: TEMJI0BAsA OMACHOCTb AJIA ceTyaTku, ¢o-
TOXUMMUYECKAsA ONAaCHOCTb CUHEro CBETa AN CEeTYaTKU U ONacHOCTb UHAPAKPACHOTO U3NYHYEHMA ANst POroBU-
Ubl 1 XpycTanuka. HanbonbLuee orpaHu4eHne Kaxaoro U3 Tpex Bo3aAeNCTBUI BHOCUT UCTOUHUK U3MYYEHUS.

3HayeHUss MaKkcMMarnbHO AOMNYCTUMOM 3Kcno3uumm n.n. 4.8.2.1 n 4.8.2.2 ycpeagHeHbl ANsi CTaHAAPTHOIO
avamMerpa 3padka no 4.3.

4.8.2.1 TennoBasi onacHOCTb A4NA ceTyatku (or 380 no 1400 HM)

OnpeaeneHne adeKTUBHON 3HEPreTUYECKON APKOCTH Ly UCTOYHMKA Ana AvanasoHa ot 380 Ao 1400 Hm
NpPOU3BOAMTCSA MO CreaytoLen hopmyne

1400 Hm

L= 2 L(2)-R(%)-A2, (30)

380 Hm

rae L, (1) — cnekTpanbHas aHepreTuyeckas ApkocTb;
R; (k) — (byHKUMS TENNOBOI ONACHOCTU AN CETYATKU (CM. NPUNOXEHME A U PUCYHOK B);
Al — CrneKTpanbHbIi UHTEepBarn.
UtoBbl 3aLUMTUTL KNETYaTKY rnasa Yenoeeka oT Bpeaa TennoBoro BO34eNCTBUS, 3HAYEHUEe MakCumMarb-
HO JONYCTUMON 3PPEKTUBHON SHEPreTUYECKON APKOCTU Lty NPU ANUTENBHOCTU 3KCMO3ULMHK ¢

4
10c<t Lary = 2200 BT @31)
Cy M -cp
5.10* Bt
18 mMkc<t<10 ¢ RtH=—"—77 75— (32
C, t/ cp
5.10°  Br
t <18 mke Lrth = i 2 (33)
Cy 't ™ -cp

14
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raoe t — ANUTEeNbHOCTb 3KCNO3ULUM B CEKyHAAXxX U
Ca — koppekTupylwmuii KoapuymneHT cornacHo 4.5 B paguaHax.

®YHKUMS onacHocTK cuHero ceeTa B(X)
®yHKUMS TennoBoit onacHoctn R(X)

300 400 500 600 700 800 1000 1200 1400
AnvHa BOMHbI, HM

PucyHoK 6 — ®yHKUMA TennoBoit onacHocTn ana cetuatku R(K)
U (hyHKLMS ONacHoOCTU cuHero ceeTta Ans cetyatku B(\)

MakcumanbHO fonycTumMasa aHepreTuyeckas ApKOCTb OnpefensieTca C MCNONb30BaHUEM 3TUX DYHKUWIA
B AMana3oHe A/IUH BONH Mexay 1050 u 1150 HM ANA aMUH U a MakC COOTBETCTBEHHO (PUCYHOK 7).

®YHKUMS onacHocTK cuHero ceeta B (X)
®yHKUMS Tennosoit onacHoctn R(X)

300 400 500 600 700 800 1000 1200 1400
AnuHa BOSHbI, HM

PuUCyHOK 7 — 3aBUCMMOCTb MaKCUMasibHO AOMYCTUMOI 3HEepreTnyecKoi
APKOCTW OT BpeMeHu Npu 3HaveHmax LH u LWTH

15
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Ons noboro MCTOMHMKA C YrNOBbIM pasmepoMm o 6onblmm, Yem 0,1 paa, 8TM npegencHble 3HaYeHUs
paccunUTLIBAIOTCS TaK:

10c<t Lary = 28105 21 (34)
M2 . cp
5
18 Mkc <t <10 ¢ Loy = 200" _Br (35)
t1/4 M2-Cp
£ <18 MKc Larn =22 _BT_ (36)
7 m°-cp

rae t — ANUTENLHOCTL 9KCMO3ULIMK B CEKYHAAX.

Ons uHppakpacHbIX MCTOMHUKOB CO cnabbiMu BU3yanbHbIMWU CTUMYNaMu, HeaaeKksaTHeIMKU, YTOObI Npo-
M3BECTU 3pUTENbHOE OLLYyLLEeHNE, 3IMPEKTUBHAA MHAPAKPacHaa SHepreTuyeckas ApKocTb Ly onpeaensercs
no cneayiowern cdopmyne (Cnabblii BU3yanbHbI CTUMYN 34€CH TAKOW, Y KOTOPOro MakCMmarnbHas ipKOCTb,
ycpeaHeHHas B Kpyrnom none 3peHus ¢ yrnom 0,011 paa, cocraenseT MeHbLue, yem 10 m/MZ)

1400Hm
Lr= 2 L(2)-R(r)-Ax, @7
380HMm

rae R(oc) — BecoBas (PyHKUMA TENNOBON ONACHOCTU ANsl CETYATKM (CM. NPURIOKEHUE A U PUCYHOK 6),
L, (») — cnekTpansHas sHepreTuyeckas SpkoCTb UCTOUHMKA.
UtoObl 3aLUMTMTbL KNETYATKY Masa YenoBeka OT Bpefa TENNOBOro BO3AENCTBUSA, 3HAYEHNE MAKCUMaTb-
HO AOMYCTUMON 3HEKTUBHON MHPPAKPACHO SHEPreTUYECKON APKOCTU Ly AOMKHO ObITh

6000 B
t>10 ¢ g =~ ——
Co ™ -Cp

(398

rae C, — KOPPEKTUPYIOLMi KOIpULIMEHT CornacHo 4.5 B paguaHax.

Bug dyHkuum Ans o, U COOTBETCTBEHHO o, B AXanasoHe AnuH BonH mexay 1050 n 1150 um no-
KasaH Ha PUCYHKe 7.

[ns anutenbHocTen akcno3uuymm MeHee 10 ¢ npuMeHsIoT ypaBHeHus (32) u (33).

4.8.2.2 ®oTOXMMUYECKaa ONAaCHOCTb CUHEro ceeta ana cet4yatku (ot 300 Ao 700 HM)

Onpegenexne 3(PMEKTUBHOW 3HEPreTUYECKOW APKOCTU CUHEro cseTa Lg MCTOYHMKA NPOU3BOAUTCA
no cneaywwlen popmyne

700HM

Lg= Y L (7)B(r)Ar, (39)

300HMm

rae L, (k) — cnekTpanbHasa 3HepreTuyeckasn APKOCTb M BECOBAs (PyHKLIUA ONAaCHOCTU CUHEro ceeTa (CM. npu-
noxeHve A n pUCYHoK 6).

UroObl 3aLMTUTL CETYATKY rna3a YenoBeka ot NOBPEXAEHUA U3NMyYEeHUEM CUHETO CBETA, 3HaYeHUe Mak-
CUMMarnbHO AONYCTUMON 3pPeKTMBHOI MHEPaAKPACHOIH IHEPreTUHECKON APKOCTH Lg AOMKHO ObiThb:

6
£ <10000 ¢ Lp =110 3T (40)
' M -cp
rae t — ONUTENbHOCTb KCMO3NLMUA B CEKYHAAX, U
£ >10000 ~100 2T 41
> 10000 ¢ Lg —100 — @1
M -cp

MpuMeyaHune— [OnA gnuTenbHocTen akcrnosnuun meHee 10 ¢ npefenbHble 3HaYeHUA TeNNOBOW OMacHOCTU
ANA ceTYaTkN Ly 06BIMHO MeHbLLE, YeM NpefenbHble 3Ha4eHUsA A ONacHOCTN CUHEro cBeTa.
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Koraa (32) He yaoBneTBOPSET UCTbITAHUAM, MaKCUMAanbHasa ANUTENbHOCTb &, ONpeaenserTca no ¢op-
myne

1.108

Ne
t Makc™ T':Ip 42)

[na onpegeneHnsa aheKTUBHON SHEPTETUYECKON OCBELLIEHHOCTU CUHEro cBeTa Eg Nonb3yloTca cneay-
oLen hopmynoi
700HM
Es= > E.(2)B(%)AL, 43)
300HMm

e E; (1) — cnekTpanbHas 3HepreTuyeckas 0CBeLeHHOCTb;
B(k) — BECOBas PyHKLMSA ONACHOCTU CUHEro CBEeTa ANA CeT4aTku (CM. NPUIIoXXeHne A U pucyHok 6) u
A} — cneKTpanbHblii UHTEepBarn.
YUToObI 3aLUTUTL CETYATKY rMasa YenoBeKka OT NOBPeXAeHUs U3NyYeHUeM CUHEro CBeTa npu yrne
CTArMBaHUA UCTOYHUKA o, < 0,011 paa, 3HaYeHne MakcumarbHO A0NyCTUMON 3(PEKTUBHON SHEPreTUHECKON
OGCBELLEHHOCTU CUHEero cBeTa Lg A0MKHO ObIThb!

100 2
t <10000 ¢ Eg = +@ (44)
£ >10000 ¢ Eg = 00121, (45)
M

rae t — ANUTENBHOCTB SKCMO3ULIMKN B CEKYHAAX.
Korga npoBoauTh pacuyeTbl ANUTENbLHOCTU NO dopmyne (44) He NpeacTaBnsETCs BO3MOXHbLIM, 3TO
BPEMS ;5 ONPEAENAETCA N0 popmyne
DK
100 Ax
w2
t =—> (46)

Makc
EB

4.8.2.3 UndpakpacHas pagmaumoHHas onacHOCTb ANA POroBuLbl U XpycTanuka rnasa (ot 780
ao 3000 M)

Y106l n36€xaTh ONACHOCTU TENJIOBOTO BO3AEWCTBUA HA POTOBULLY U MO BO3MOXXHOCTW YMEHbLLUUTL BO3-
AEelCTBUE Ha XpyCTanuk rmnasa (Bbi3biBalOLUMI KatapakTy) B CNeKTpanbHOM AuanasoHe mexay 780 n 3000 Hm
MOMHYIO SHEPreTUYECKYI0 OCBELLIEHHOCTb £z OrPaHNYNBAIOT:

£>1000 ¢ Er =100 B1/m? ; 7
1,8-10* Br
t <1000 ¢ Er="0 2 (48)
t M

rae t — ANUTENbHOCTL 3KCNO3ULIMK B CEKyHAAX.
o - 2 °

Mpu xonoaHOW OKpy>KaloLLe cpeae aTu npeaensl MoryT 6bl ysenuyeHbl o 400 Br/m“ npu 0 °C u 300
Br/M? npu 10 °C, Koraa uHdpakpacHble MICTOYHUKM MCNOSL3YIOT TENIOBOE U3NyYeHue.

3HayeHUss MaKCUManbHO JAONYCTUMON JHEPreTUHECKOW OCBELLUEHHOCTU 3TOr0 pasfena ycpeaHeHbl
ANA CTaHAAPTHOIO AnaMeTpa 3padka no 4.3, 04HAKO 3MepUTENbHYIO anepTypy BLIOUPAIOT CornacHo Tabnuup! 2.

4.8.3 O6wee npeacTaBneHne 0 MaKCUMarNibHO AONYCTUMOM IKCNO3ULIMKM ANA mas

Tabnuua 5 paet o6uiee npeacTaBneHUE 0 3HAYEHUAX MAKCUMANbHO AONYCTUMON 3KCNO3ULMK AN MMa3.
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Tabnuya 5— MakcumanbHo JonycTUMas 3KCNo3nLUUA ANs rnas

OnnTenbHOCTb 9KCno3uumm ¢, ©

CBOWCTBO U BECOBbLIE OnuHa
HKUUKN BonHbI 2, HM
Py 107°—18-107° 1,8-107°—10 10—10° 10° —10* 10*—3-10*
400HM )
Her = D, Hy (1)-S(1)-An 180 Ao 400 30 Dx/m
180HM
400HM )
Hyg = Z Hx(x)-m 315 no 400 104 Ox/m
315HM
700HM BT
lg= Z Lk(x)'B(x)'N‘ 300 g0 700 1~106/t, BT/M2'Cp 100—;
300 HM M< -cp
14000 412 Br 10% nd
Leti= 3. L (2)-R(x)-a%| 380 po 1400 0 2 5 124 2BT 2,8-10 25T
380HM Co 177 M™-cp ch‘t/ M~ -Cp C, M2 . cp
1400 Hm ;|780 no 1400 6000 BT
= L (0)-R(0)- A PKOCTb MCTOM-
Lr 38§le 3 (2)-R(%) e C. w2-cp
<10 kg/m?
3000 4 100 BT/M?
1,8-10" Bt
Erp = E, (3)-Ar 780 o 3000 , Br
R 7%:% x( ) I

6-G2809 ¥1/031 100l

€10e
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4.9 MakcumManbHO ONYCTUMAA IKCNO3ULIMA ANA KOXU

4.9.1 YnbsrpaduoneToBblil cnekTpanbHbIi anana3soH (180 o 400 Hm)

B ynsrpaduonerosom cnektpansHoM AnanasoHe mexay 180 u 400 HM adpdheKTMBHARA dHepreTu4eckas
OCBELLEHHOCTb E ., COOTBETCTBEHHO QHEPIETUYECKAs SKCNO3NLINSA Her PACCHUTHLIBAIOTCA MO CREAYOLWMUM Be-
COBbIM (hopMynam:

400HM
Eet = >, E(1)S(h)An (49)
180HM
COOTBETCTBEHHO
400HM
Hegr = Z H, (h)S(?»)Ak, (50)
180HM
rae E; (L) — cnekTpanbHas 3HepreTuyeckan 0CBELLEHHOCTb;
H, (%) — cnekTpanbHas sHepreTuyeckas aKCro3nLus;
S()) — oTHocuTenbHas cnekTpansHasa apPEeKTUBHOCTL (CM. NPUNOXEHUE B 1 pucyHok 5);

Al — cnekTpanbHbIi MHTEpBan.
MakcumanbsHas gonyctumasn adekTMBHas SHepreTUiecKasn skenosuLns Hyy paBHa

Hegs = 30 [pk/m? (51)

[nsa aaHHON 3d(PEKTUBHON SHEPIETUYECKOI OCBELLEHHOCTU AONYCTUMOE BPEeMSl SKCMO3ULMK f,q, B CE-
KyHAaXx, Ans 9KCMo3uUmMmn ynsTpaduoneToBoro U3ny4yeHus B Cny4ae He3aluLeHHOW KO ONpeaenseTcs Tak

[ _30m/w
Makc — — .~
Eeff

(52)

Bpems akcnosnummn MOXHO Takke onpeaenuTb nNo Tabnuue 4, B KOTOPOU NPUBEAEHLI 3HAYEHUSA BPEMEHM
3KCNO3nUMU, COOTBETCTBYIOLLME 3aAaHHON 3PEKTUBHON SHEPTETUYECKON OCBELLEHHOCTU.

4.9.2 Bugumbin u nidpakpacHbIi CneKrpanbHbie Auana3oHbl

YT0ObI 3aLLMTUTBL KOXY OT TEMMOBOr0 BPeAHOI0 BO3AEUCTBUA B CNEKTPaANbHOM aguana3oHe mexay 380
1 3000 HM, MakCUManbHO BO3MOXHAas 3HEpreTudeckas akecnosuuma H ana AnutTenbHOCTH akcnosuummn t <10¢
JOMKHa ObITb paBHa

H=2-10% -t¥* nx/m?, (53)

rae t — ANMTENBHOCTb SKCMO3MLMM B CEKYHAAX. OTOT Npeaern NPeaoXpaHseT OT TENMOBbLIX 0XKOTOB KOXU.

He ycraHoBneH npenen Ans ANUTENLHOCTM 3KCMo3vumun Gonee 10 ¢, NOSTOMY HOpManbHas peakuus
opraHuamMa GyaeT onpeaensaTts npeaen 4encTeus usnyyenus. MpeaensbHbIe 3HAYEHUs ANS 3HAYUTENBHO GOrb-
LUMX ANUTENBHOCTEN SKCMO3ULMU AOMUHUPYIOT NPU TEMIMOBbIX BO3AEHCTBUSAX.

4.10 CBeTOBbIe BEJINYUHDI

[na HEeKOTOPbIX UCTOMHMKOB U3NYYEHUA IMUCCUSA XapaKTEPU3YETCA CBETOBLIMU BENUYUHAMMU (0ObIMHO
Ana OTONUYECKOro 3peHus). Ecnu amuccusa rnaBHbiM 06pa3oM MOHOXpOMAaTUYeCKasi, TO COOTBETCTBYOLLEE
paguoMETPUYECKOE CBOWCTBO MOXET ObITb paccyuMTaHo yepes poToMeTpUIEeCcKme CBONCTBA C Y4ETOM OTHOCK-
TENbHOW cnekTpanbHON 3¢pdPEeKTUBHOCTHU V(l) (cm. npunoxexue C) U MakCUManbHOWN CNeKTPanbHOW adpdek-
TUBHOCTM M3ny4eHus K, (cM. 3.37). Ina LIMpOKONONOCHbIX MCTOYHUKOB 3TOT PACHET HEBOSMOXEH, ECNK CreK-
TpanbHOe pacnpeeneHne dSMUCCUMU HEU3BECTHO.

5. UamepeHus

5.1 YcnoBusa usMepeHuit

M3mepeHunst LOSHKHbI MPOBOAMTLCS NPU CreayoLLMX YCNOBUSX:
5.1.1 To4ku B NPOCTPAHCTBE, AOCTYMNHbIE YEMOBEKY B YCMOBUAX IKCNO3ULMM, HEOOXOAUMO NPeaBUAETb
M OLIEHUTb UX CTEMEHb PUCKA.
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Koraga yctaHaBnuBaeTcs 9KCNo3numua Ans rnasa B guanasoHe anuH BonH ot 380 4o 1400 HM, MUHUManb-
HOE pacCTOSHWE U3MEPUTENBLHON anepTypsl OT BUAMMOIO UCTOMHMKA JAOIMKHO ObiTh YBA3AHO C MUHUMATIbHbIM
paccrosiHmem Habnogarens npu nsamepeHusax. OgHako OHO He A0MKHO ObiTb MeHbLe, Yem 100 MM. YrnoBsoii
pasmep o JOSDKEH ONPEeAensTbCSA HA HEKOTOPOM PACCTOAHMM OT BUAUMMOIO MCTOYHMKA.

5.1.2 TIpMeMHUK n3nyyeHns uaMepuTenbHOro npubopa Tak pacnonaraiT U TaKk OPUEHTUPYIOT, YTOObI No-
NYy4UTb MaKCUMarbHbIA Pe3ynbTaTr PerncTpauumn U3nyyeHnsa U YCpeaHuTb pesynsrarbl N0 KPYrinoMy BOAHOMY
NSATHY U3MEPUTENbHOI anepTypbl COrMacHo Tabnuue 2.

5.1.3 Tpu HaxoxaeHUn Lzt ¥ Lig B Cry4ae BUAUMBIX UCTOYHUKOB G YIMOM CTAMMBaHUA o 60nbLUe, Yem
Oy MTPW pacdete M3 kpyrnas nsmeputensHas aneprypa aAnaMmeTpom 7 mm (CM. Takxe 4.2 n 4.3) u agpdek-
TUBHBII Yron npuemMa, pasHbli o,,,,,, AODKEeH OblTb MCNONL30BaH AN onpegenenns MO3 ana rmas. ins onpe-
JerneHns ropsvero NsATHa ero Hago CKaHUPOBATh.

5.1.4 MNpu HaxoxaeHun Lgty U g B cnyvyae BUAUMbIX UCTOYHUKOB G YITIOM CTATMBAHWUA o MEHbLLE, YeM
O NPV pacuetre M3 kpyrnas nsmeputensHas aneprypa anameTpom 7 MM (CM. Takxe 4.2 u 4.3) n addexk-
TUBHbBIN Yron npuemMa, paBHbIN o,,,,, AOMKEH ObiTb UCNonbL30BaH ANna onpeaenenns MA3 ans rnas.

5.1.5 Bpewms, 3aBUCUMOE OT oy, HEOOXOAMMO TOMBLKO MPU pacyeTax BPEMEHW SKCMO3ULIMN MEexay
0,7 ¢ n 10 ¢, rae OHO ABNSAETCA BNUSAIOLWIEN BENUUUHOW. B GonblunHcTBE CcrniydaeB OyaeT AOCTaTOMHO Npu-
MEHATb UCTOYHUKK CO cregyowmmmn asyma yrnamu: 1,5 mpag n 11 mpag.

5.1.6 OnacHOCTbL CUHEro CBeTa AfA CeT4aTku AO0MKHa ONpeaenaTbea Npu yrne npuema, paBHOM Oty
Tak kak onacHOCTb CUHEro CBeTa Ans CeTyaTkm Haubornee 3ameTHa TOMbKO NPy BONbLIOM BPEMEHMW 3KCNO3U-
unn (GonbLue, yem 10 ¢), B 6ONbLUMHCTBE Cy4aeB AOCTATOMHO MCMOMNbL30BaTh MCTOMHUK C YINOM npuema 11 mpaa.

5.1.7 B cnyyae, korga BUAUMBIA UCTOYHUK COCTOUT U3 MHOXECTBA TOYEK MITM AMHUIA UMK €CAN 3TO UC-
TOYHWUK HEPABHOMEPHON 3HEPreTUHECKON APKOCTH C YINOBLIM pasMepom GonbLue o, U paboTaeT B Ananaso-
He AnuH BoSH oT 380 40 1400 HM, Npu N3MEPEHUN UM HAXOXAEHMN TEMNOBOW ONACHOCTU ANA CETYATKU He-
06X0AUMO N3MEPATH KaXAYH TOUKY WUITM TPYNMy TOYEK, YTOObI ObITh YBEPEHHBLIM B BbINMONIHEHUW OrPaHUYEHUN
M3 ans kaxkaoro yrna o, Ka)aoro y4acTtka U3nyvyeHus, e oy, < o < Oyaee TAKKE XOPOLLO 0TBEYaET corna-
COBaHHbIM TPeBOBaHUAM BO BCEX BO3MOXHbIX MOMOXEHUAX W YIOM MPUEMA HE MPEBBILIAET Oygyc-

5.1.8 [nga HaxoxaeHus M3 BennMuuHa yrnoBoro pasMepa a MIMHENHOr0 UCTOYHMKA onpeaensaeTcs 3Ha-
YEeHWEeM HaMMEHbLUEro U HambonbLIero pasmMepa UCTOMHUKA. B pacyetax HaumeHbluee 3HavyeHue Hukorga
He 6epeTca MeHbLUE, YEM o, @ HaUOOoMbLLEe 3Ha4YeHNe HUKOrAa He BepeTcs BOrbLUEe, YEM Oy .-

5.1.9 M3 B gnanasoHe anuH BosH ot 380 0 1400 HM B NPUMOXEHUN K KOXXE ONpeaensieTcs NpuemMHu-
KOM, UMEIOLLMM OTCHETbI, MPONOPLUOHANbHBIE KOCUHYCY Yrna nagaroLero 3nyyeHus.

5.2 Metoabl usmepeHun

MeToabl n3aMepeHuii, onucaHHble Aanee, ABNSITCA N0 BO3MOXHOCTU YNPOLLEHHbIMKU MeTogamu. MoryT
UCNONb30BaThCs N0ObIE APYrMe 9KBUBANEHTHbIE METOAbI. B 9TUX U3MEPEHUAX OMKHbI UCNONb30BAaTLCA NOA-
XOAsiLLUMe U3MepUTENbHbIE CPEACTBA C U3BECTHBIMU HEONPEAENEHHOCTSIMU U3MEPEHUIA.

5.2.1 amepeHne MHTerpupoOBaHHON NO BPEMEHU IHEePreTUYEeCKOM APKOCTHU

Kak naHo B onpegeneHum UHTErpUPOBaHHON MO BPEMEHU SHEPreTUYECKON APKOCTU L(Li) MOXeT ObITb
onpeaeneHa (PUCYHOK 8) N3MEPEHNEM MOLLHOCTU U3FYYEHUA, MPOXOASLLEro Yepes 3aJaHHy0 U3MEpPUTENb-
HYIO anepTypHYI0 guadparmy, UMeIOLLYIO nnowaab A, HANAEHHYIO Ha PACCTOAHMM U3MEPEHUIA. MNOCKMIA yron
npuema oOyCnoBNMBAET YaCTb M3MNYYEHUSA UCTOYHUKA, B KOTOPOW SHEpPreTuyeckas ApKoCTb yCpeaHAeTcs. 3ToT
NIOCKWIA yron npuema o., hakTm4ecku onpeaensaer CornacoBaHHbIi TEMECHbIN Yron npuema Q2 n3mepsaemoro
MecTa. [na manbix KpyribiX MCTOMHUKOB MOXET ObITb MCNOMb30BAHO ypaBHEHME (23) ANnsi COOTHOLLEHUS Nno-
CKOTO Yrna o M TeNecHoro yrna Q.

3HepreTnyeckass IPKOCTb UCTOYHMKA PACCUUTLIBAETCH Yepe3 MOLLUHOCTb M3nyyeHus P, npoxoasiero
yepes U3MEPUTENbHYIO anepTypy, UMEeOLLYIO nnowaab A U TEMECHbIN yron Q

L=P/(Q-A) (54)

WHTerpupoBaHHasi Mo BPeMEHU SHEpreTuYeckasi ipKoCTb U3MEPSIETC TEM Ke NyTeM, OfHAKO BMECTO
U3MepeHNst MOLLHOCTM U3nydYeHus P N3MepsIoT SHEPTUIo nanyyeHus Q

L=Q/(Q-A) (55)
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PaccTosiHue uamepenus | /\ PaccTosiiue A0 30GpaXeHus

A heKTUBHBINA yron
nipuema

BuanmbliA UCTOUHUK OrpaHuuuTtenb anepTypbl Hetexrop

PUCYHOK 8 — YCrIoBUSi U3MepeHUs AIs OMpefeneHnst MHTErpUPOBaHHOIA MO BPEMEHN SHEPTETUHECKON SPKOCTH

5.2.2 N3mepeHue pasmepoB BUAUMOIO UCTOYHUKA

5.2.2.1 OTKpbITbI€ UCTOUYHUKU

B GonbLUMHCTBE cryyaes hU3myeckue pasMepbl UICTOYHUKOB M3Ty4YeHUs M3BECTHBI. B 3Tux cnyyasax pas-
Mepbl BUAUMOTO UCTOYHMKA PaBHbI pasmepam UCTOYHUKA.

Korga pasMepbl UCTOYHMKA HEU3BECTHbI U UCTOYHUK HE NOAAAETCS M3MEPEHUSIM, UCTOYHUK U300paXkaeT-
Csl, HanpuMep, NUH30M. Kak npumep, Tako METOA NoKasaH Ha pucyHke 9. JIuH3a ¢ pOKyCHbIM paccTosiHuem f
WMEET AnameTp, JOCTATOYHbIN, YTOObI NepexBaTbiBaTh NOMHYIO UCNYCKaeMylo paauaumio NCToNHUKAa. B cnyya-
AX, [1e 3TO HEBO3MOXHO, MUHUMATLHLIA ANaMeTp dy NUH3LI NOMyYaeTCs U3 CNEAYIoLLEero COOTHOLLEeHUS!

d; =7 Mm-(g/100 mm), (56)

rAe g — paccrosiHne ot (nepsas rnaeHas NioCcKoCTb) NMH3bI 40 MCTOYHUKA. STU pa3mepbl NOKa3aHbl HA pU-
CYHKe 9.

JInH3a ¢ POKYCHbIM paccTosHuem f

PaccTosiHue uanyvarens g PaccrosiHve usoGpaxeHns b

PucyHok 9 — OnpegeneHue yrnoBoro pasmepa UCTOYHUKA

Ecnu b — paccrosiHue oT u3o6paxxeHusi 4o (BTopas [naBHasi NiIOCKOCTb) NMUH3bI, TO AnaMeTp d UCTOUHU-
Ka onpeaenuTcs COOTHOLLEHWEM

d=d'-(g/b) (57)

rae d’' — auameTp usobpaxxeHus B NIIOCKOCTU U3obpaxenuns. [ns onpeaenexus d’ cneayeT pykoBoACTBOBaTb-
ca merogammn 5.2.2.3un 52.24.
5.2.2.2 KomGuHaumsa UCTOMHUK/NMUH3A
Ecnu usnyyatens COCTOUT U3 COEAUHEHMSI UCTOYHUKA WU OMTUYECKOTO 3MEeMeHTa (Hanpumep, NuUH3a
n/nnu 3epkano), To pacCToOsIHME OT NCTOYHUKA A0 JNIUH3bI, (POKYCHOE paCCTOAHUE ONTUYECKOrO 3neMeHTa 1 no-
noXeHne AeNCTBUTENbHOW NMOCKOCTU ONTUYECKOIO 3NeMEHTa HEU3BECTHbI. B 3TOM cny4yae MOXHO MCNONb30-
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BaTb pucyHok 10, 4yToObl onpeaenaTb YrnoBOW pasMep UCTOYHMKA. [lMaMeTp BTOPOW NWH3bI AOMKeH GbiTh
Gonblue, Yem auameTp KoMnnekra usnydarens. Ona onpeaenenus d’ cnegyer nonb3oBaTbCA METOAAMM
5223un5224.

a b a b
Ysennuenne M ucrovHuka onpegenserca kak M =1-—— 7[1 - —]— —

0 ) %

rae fy — (PoKycHOe pacCcTosiHME NIMH3bI KOMNNEKTa n3nyyarens, a @8 — pacCcTosHWMe Mexay NpaBoi U COOoT-
BETCTBEHHO NIEBOW MMaBHON NIIOCKOCTbIO ABYX NUH3. Onpeaenexlne pasmepa usobpaxeHua d' ¢ nuH3aMm pas-
HOro )OKYCHOIO pacCTosiHUA f 1 pa3NUYHOrO PacCTOAHUA a Mexay ABYMS IMH3AMU OCFIOXKHEHO TEeM, YTO UMe-
I0TCA 1BE HEM3BECTHbIX BENNUUHbI fy 1 d, KOTOPbIE A0MKHBI ObITL YCTaHOBNEHLI. Ecnu a aocrartouHo GonbLuoe,
TO HET HeOBX0AMMOCTH ONpPEAENATL OTAENbHO TOMHOE NOSIOXKEHUE rMABHON NNOCKOCTU B HEU3BECTHOMW NNH3E,
Tak Kak 3TO efBa N1 BHECET BKNaj B NOrpeLHOCTb M3MEPEHUN.

Nun3a ¢ chokycHbIM paccTosiHuem

KomnnekT nanyyarens PaccronHne usoGpaxeHus b

(JIvH3a
C HEeU3BECTHbIM fy)

PucyHok 10 — OnpefeneHue ymoBoro pasmMepa UCTOYHUKA

5.2.2.3 VICTOYHUK C KPYroBOi CUMMETPUEN

MpuemHasa cucrema uCnonb3yeTcs C KPyrnon aneprypou nepea Hen. Npu uamepeHusx auamerp npu-
eMHUKa W aneptypa AOmkHbI ObiTh Gonblue n3obpaxkeHus nctounuka. Mpu uamepeHun NOMHOW MOLLHOCTH 3Ta
cbopka pacnonaraercsl B NI0CKOCTU M300paXXeHUSA UCTOMHUKA M LLEHTPUPOBAHA OTHOCUTENBHO ONTUYECKON OCH.

[nameTp anepTypbl YyMEHbLLAETCA A0 TEX MOP, NOKa NPOX0AALLANA Yepes anepTypy MOLUHOCTb He CTaHeT
paBHoW 63 % OT NOMNHOW MOLLHOCTU. PEKOMEHAYETCA NOBTOPATEL U3MEPEHUE AUAMETPA NYYKA HECKONLKO pas.
[nameTtp anepTypbl 9TOr0 NONMOXEHUA onpeaensieT AuaMeTp nydka B STOM NONOXeHUU. N3mepsaeTcsa TONbko
MWHUManbHLIA AUameTp U300paxKeHusi, eCnu aneprypa NO3LMOHMPYETCA B NNOCKOCTU PE3KOTO U300pakeHus
UCTOYHMKA. PekomeHayeTCcsl NOBTOPATbL U3MEPEHMS AnaMeTpa Nydka HECKOMbKO pa3 B pasnUYHbIX MecTax
NPOCTPaHCTBa NpeanonaraeMoro nonoXXeHus NIoCKoro 3obpaxkeHus.

5.2.2.4 YanuHeHHble UCTOYHUKU

B cnyyae npsAMOyronbHOro u Apyroro yAnMHEHHOrO UCTOMHUKA METOZA OnpeaeneHus pasmepa ny4ka co-
OTBETCTBYET METOAY KPYrMbIX UCTOYHMKOB. OAHAKO BMECTO KPYFAoON anepTypbl UCMOMb3YeTCs NPSAMOYIosib-
Has aneprypa, ecnu oHa nepekpbIBaeT 63 % NONHOM NPOXoAALLEei MOLHOCTU. Takne HEKPYroBble UCTOUHUKK
06bIYHO UMEIOT ABa NPEANOYTUTENBHbIX HANPaBeHUs, B KOTOPbIX CTOPOHbLI NPAMOYTONbHUKA NapanenbHb.
MpeanovTUTENbHOE HanpaBneHne ONpeaenseTca HauMEeHee BO3MOXKHOW LUMPUHOW NyYKa U OPTOTOHASNbHLIM
HanpasneHueM. MNpeanoyTuTenbHbIe HaNPaBNeHNs ONPeAensioTCs C CaMoro Havana; 3To MoXeT 6biTb caena-
HO NMOBOPOTOM LLENW B NAIOCKOCTHU, NEPNEHANKYNSAPHON NNOCKOCTU pacnpoCTPaHEeHUs ny4ka.

Ons Toro, ytoObl onNpeaenuTb HaUMEHEe BO3MOXHYIO HeneprneHAMKYNApHOCTb, KOTOpas onpeaens-
eT 63 % MonHoOI MOLLHOCTU, PEKOMEHAYETCA UCMONb30BaThL NoBTOpsiOLMICA MeToa. Mpu M3MepeHumn non-
HOW MOLLIHOCTW MpPAMOYrOfibHas aneprypa B NAOCKOCTU NPUEMHUKA AOMKHA OblTb AOCTATOMHO GOnbLUON,
HO He BNUATbL Ha NpefenbHOe 3HAYEHNe MOLLHOCTU, NPOXoAsLLEl B Mo6oM Apyrom HanpasneHuu. MpuemHuk
U NPAMOYrOMbHbIW NYYOK AOSKHbI ObITb LIEHTPMPOBAHbI NO ONTUYECKOI OCU B HanNpaBneHUW pacnpoCcTpaHeHUs
nydyka. Tenepb LUMPUHA NPSIMOYTONbHUKA MOXET ObiTb YMEHbLUEHA B OHOM pa3mepe A0 KOPHA KBaapaTHO-
ro us 0,63, 1. € 0,79 NONHOW MOLLHOCTK, NPOXOAALLEN Yepe3 NPSMOYronbHUK. Ans TOro, 4To6bl NPOBEPUTL
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LeHTpUpoBaHMe NpsMOYrofibHON anepTypbl K MyyKy B Criyyae MCTOYHWKA HEPABHOMEPHOW 3HEPreTU4ECKOoWn
APKOCTU, NPAMOYTFONbHUK CreayeT nepeasuratb U NOBOPaYMBaTh B Pa3HbiX HanpaeneHusix. 3ta npoueaypa
NOBTOPSIETCS A0 TEX NOP, NOKa HAMMEHEE BO3MOXHAas LUMpUHa ByaeT oGHapyeHa.

Takas e npoueaypa AomkHa ObITb NOBTOPEHA ANA BTOPON NpeanonaraeMoin CTOPOHbI MPAMOYTONbHMKA.

O0e onepauum NOBTOPSIOTCA A0 TEX MOP, NOKA Pe3ynbTaT onpeaeneHunst LUMPKUHbI U ANUHBbI U300paxeHuns
UCTOYHUKA (NPSIMOYTONBLHOIO) HE BYAYT M3MEHSATLCA.

5.2.3 OnpepgeneHue yrnoBoro pasmepa

YrnoBoWn pasmep onpeaensieTcs Ha paccToOsAHUMU, KOTOPOe NPeanosiaraeTcsi UCNoNbL30BaTb NPY YCTAHOB-
TIEHUU IKCNO3NLMM OT BUAMMOTO UCTOYHMKA. DTO PACCTOAHME AOIMKHO ObiTb HEe MeHbLue 100 mm.

Yrnoeoi pasmep UCTOMHUKA ONPEAENAETCH OTHOLLEHWEM ANAMETPA UCTOYHUKA d K PACCTOAHMIO HabnMio-
AeHns. MuHumanbHoe 3HayeHue paccTosHua HabnoaeHusa 3agaeTca npeanonaraemMmslM MUHUMAnbHbIM 3Ha-
YeHMEeM PacCcToAHMA akkomoaauum u pasHo 100 mM. B cnyyae yanuHeHHOro MCTOYHMKA YCTaHABNMBAETCA ABa
3HaYeHUsA YrnoBOro pasmepa: O4MH ANS HaMMEHbLLErO pa3mepa, a ApPYron — Ans HambonbLIero pasmepa.

Ha pucyHke 9 yron o cTArMBaeTca u3obpaxeHmem, Nony4aemMbiM MMH30M, N MOXET ObITb ONpeaeneH Tak

a = arctg(d'/b) (58)

3T0 MOXET BbITb YITIOM, KOTOPbIV CTAMMBAETCA IMA30M, €CIM PACCTOsIHUE BUAMMOCTM ByaeT g. CTarmsa-
€Mblii Yyron BapbUpyeTcsi paccTosiHueM BUAUMOCTU g

o = (d/b)(9/g). (59)

Ha pucyHkax 9 n 10 yron o ctarmBaeTcs usobpaxkeHnem, nonyyvaembiM IMH30M U MOXKET ONpPeaenaTbcs
a=d'/b.
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CI'IEKTpaHI:HbIe (pyHKuVWI OMacHOCTU CUHEro CBeTa U TENNTOBOWU ONMACHOCTHU And CeTy4aTKun

MpunoxeHue A

cornacHo ICNIRP

Anua Bont, O eero coera oot A cemT

" B(») RO,
300—380 0,01 .

380 0,01 0.1
385 0,013 0.13
390 0,025 0,25
395 0,05 0.5
400 0,10 10
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 0.8
435 1,00 10,0
440 1,00 10.0
445 0,97 9.7
450 0,94 0.4
455 0,90 9.0
460 0,80 8.0
465 0,70 70
470 0,62 6.2
475 0,55 5.5
480 0,45 45
485 0,40 4.0
490 0,22 22
495 0,16 16
500 0,10 10

> 500—600 100.02(450-2.)* ]

> 600—700 0,001 1
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OYHKUMA OnacHOCTU OYHKUNA TennoBown
,D,J'II/IHE:-"\BAOJ'IHbI, CUHEro cBeTa OonacHOCTU ANnda ceTyYaTKn
B(™) R(2)
> 700—1050 — 100.002(700-2)"
> 1050—1150 — 0,2
> 1150—1200 — 0,2.100,02(1150—7»)*
> 1200—1400 — 0,02

* [1INnHa BOMHbLI A, HM

25




FOCT IEC/TR 60825-9—2013

MpunoxeHue B

Mpegenb! ynsTpadMONeToOBOM 3KCMO3ULIMU U CNEKTPanNbHbIX BECOBbIX (hYHKLMI

cornacHo ICNIRP

AnvHa MakcumarnsHo OTHocuTenbHas AnuHa MakcumarnksHo OTHocuTenbHasn

BOHBI, Aonyctumas criekTparnbHas BOJTHBI, AonycTtumas crekTparnbsHas
HM aKCnosnums, x/m adhcbekTUBHOCTL S(2) HM aKkcnosnuums, x/m ahheKkTUBHOCTL (1)
180 2500 0,012 310 2000 0,015
190 1600 0,019 313 5000 0,0060
200 1000 0,030 315 10000 0,0030
205 590 0,051 316 13000 0,0024
210 400 0,075 317 15000 0,0020
215 320 0,095 318 19000 0,0016
220 250 0,120 319 25000 0,0012
225 200 0,150 320 29000 0,0010
230 160 0,190 322 45000 0,00067
235 130 0,240 323 56000 0,00054
240 100 0,300 325 60000 0,00050
245 83 0,360 328 68000 0,00044
250 70 0,430 330 73000 0,00041
254 60 0,500 333 81000 0,00037
255 58 0,520 335 88000 0,00028
260 46 0,650 340 110000 0,00028
265 37 0,810 345 130000 0,00024
270 30 1,000 350 150000 0,00020
275 31 0,960 355 190000 0,00016
280 34 0,880 360 230000 0,00013
285 39 0,770 365 270000 0,00011
290 47 0,640 370 320000 0,000093
295 56 0,540 375 390000 0,000077
297 65 0,460 380 470000 0,000064
300 100 0,300 385 570000 0,000053
303 250 0,120 390 680000 0,000044
305 500 0,060 395 830000 0,000036
308 1200 0,026 400 1000000 0,000030
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OTHOCUTerNbHAaA cnekTparibHaa ceeToBas 3P (hpeKTUBHOCTbL

cornacHo M3K

OnvHa OTHocuTenbHasA cnekTpaneHas Onuna OTHocuTenbHas cnekTpaneHas
BOJTHbI, cBeToBas ahpekTBHOCTL BOJTHBbI, ceeToBas ahPeKTUBHOCTb
HM coTonnueckoro speHna V(1) HM choTonmyeckoro 3peHua V(1)

380 0,0000 580 0,870

390 0,0001 590 0,757

400 0,0004 600 0,631

410 0,0012 610 0,503

420 0,0040 620 0,381

430 0,0116 630 0,265

440 0,023 640 0,175

450 0,038 650 0,107

460 0,060 660 0,061

470 0,091 670 0,032

480 0,139 680 0,017

490 0,208 690 0,0082

500 0,323 700 0,0041

510 0,503 710 0,0021

520 0,710 720 0,00105

530 0,862 730 0,00052

540 0,954 740 0,00025

550 0,995 750 0,00012

555 1,0002 760 0,00006

560 0,995 770 0,00003

570 0,952 780 0,000015
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Mpunoxenue D
(cnpaBouHoe)

CnekTp oeMcTBuA

BuoadppekTuBHan Mepa YyBCTBUTENBHOCTHU Nasa W KOXU K ynsrpadUoneToBoMy M UHGPaKpacHOMY U3Ny4eHUto
3HaYUTENbHO OTNUYaeTcA no AnuHe BorHbl. CrieqoBarenibHO, pasnuune «CnekTpa AeNCTBUSA» NPOSIBMSETCA B YCTaHOB-
NeHUKU 3aBUCUMOCTU OT A03bl. B poTobronorun TepmMnuH «cnekTp AeiCTBUA» — 3TO OTHOCUTENbHAsA crekTpanbHas ad-
heKTUBHOCTb Ha pasnu4HbIX AfMHax BOSH, BbidbiBatoLLas 6uonornyeckuii adpdekt. MOD B HacTosALEM cTaHAapTe ycTa-
HaBnuBaeT «MakeT 6e30nacHbIX PEXUMOBY pasfnUYHbLIX CNEeKTpoB AeUcTBUA. B Y nsnyueHun kpusas crnektpa gencrsus
cofiepXuT 6e3onacHble peXuMbl, HanpuMep, NOpPor 3KCMO3ULMOHHOW [03bl (SHepreTu4eckoi aKCno3uuum) B aguanasoHe
BO3MOXHOIO BO3HUKHOBEHMS MUHUMarbHON 3pUTEMbI U KEPaTOKOHBLIOHKTUBUTOB. B3auMofieiicTBME O3HAYaET, YTO 3Hep-
reTuyeckas ocBeLeHHOCTb £ U ANUTENbHOCTb 9KCMO3NLMUKN { UMEIOT B3aUMHbIE BIUSHUS, a MOCTOSTHHOE Npou3BegeHue £
n t (T.e sHepreTuyeckas aKkcnosuuus H) onpefensaet AaHHblil adpdekT. TaM, rae 6uonorudeckue apeKThl BbI3bIBAKOTCA
pasHbLIMU criekTpamu AeUCTBUSA, HEOBXOAUMO OLiEHMBATBL UX OTAENMBLHO MO AaHHLIM, KOTOpLIE 34eCh NPeACTaBneHsbl.

HupekTuBa no 6e3onacHLIM peXxumam UMeeT HEKOTOpHIA 3anac no 6esonacHoOCTH, YTOOLI 3aLMTUTL BCEX, B TOM
yucre UHAUBUAYYMOB C MOBLILWEHHOW YyBCTBUTENBLHOCTLIO. TOYHOE 3Ha4YeHWe SToro 3amaca He MOXET ObiTb AaHo,
HO 1119 NEepCOH CO CBETION NUrMeHTaLuuei OHO BapbupyeTcsl npumepHo oT 3 go 20 eguHUL cnekTparnbHOW NAOTHOCTH
n3nyvyeHus.

D.1 Sputema (Koxu)

Mopor YyBCTBUTENBHOCTU LNA pUTEMBI (HanpuMep, NOKpacHeHWe KOXW OT CONHEYHOro OXora) 3aBUCUT OT aHa-
TOMWUYECKOro CTPOEHWUs, ANWHEI BOMHEI M BPEMEHU MEXAY 3KCNOo3ULMeEn 1 peakumein. KpoMme Toro, pasnuyuna B 3Ha4eHUm
Mepbl YyBCTBUTENBHOCTU JOMXHbBI YCTAHABMMBATLCA MO OTANHMUTENBHBIM NPU3HAKaM B KITMHMYECKUX YCIIOBUSX, NMPU KOTO-
pbIX MUHUMarbHas apuTeMa OnpefenseTcs C MOMOLLLIO PaANOMETPUYECKON U3MEPUTENBHON TEXHUKW. DpUTeMa — 3TO
HopManbHas PoTOXMMUYECKan peakUusa KOXKU Ha Ype3MepHoe BosaeicTBue uanydeHus B YO-C n YO-B auanasonax.
Y®-A, gobaeneHHas Kk YP-B MOXET 3HAYUTENBHO YBENUYUTL IPUTEMHYIO peakLmio. DTOT CUHeprudeckuii spdexT aByx
CrneKTpanbHbIX 4Uana3oHoB U3BECTEH Kak hoToayrMeHTaLus.

CnekTp feAcTBUS ANA pasnnYHbIX YPOBHEN 3pUTeMbl 04eHb pasnuyeH. MNpu Hanbonee XecTKOM criyqae 3puTembl
MaKCMMyM YyBCTBUTENBHOCTW HaxoanTes Mexay 290 n 300 Hm. MMmeaanaﬂ 3puteMHas gosa (M3) no nybnukaumsm
[6—8] &N YMCTOM KOXM CBETIMON NUrMeHTaLum coctasnseT ot 60 ,EbK/M go 300 ,El)K/M2 3Tu aaHHble M3 npeanarator
ONA 3TOro TUNa KOXW NpefensHoe 3HadeHne sKenosuuum npubnuautensHo B oT 1,3 Ao 6,5 pa3 MeHblue, YeM 3HaYeHUst
Maa.

MUrMeHTaLMa KOXWU U «KOHAULMOHMPOBaHMEY» (YTOMLLEHNE Cnosi porouubl U aybneHune) moxet ysennmuuts M3
Ha HeCcKOmnMbKO €AMHUL, N0 abCONKOTHOW BENUYMHE.

SKenepuMeHTanbHbIA CnekTp AeACTBUA ANA pa3HOro TUna KoXu npeactasned B Tabnuue D.1. Korga 3HavyeHue
B3BELUMBAETCA OTHOCI/ITeJ'IbeIM CMeKTPOM AEWCTBUSA, Mepa YyBCTBUTENBHOCTW A03bl N0 aGCONIOTHOW BENUYUHE AOIMKHA
6bITe 250 Dx-M~ 2. 3HaueHMs MaKkcManbHO [OMyCTUMOIA 3KCMO3NLIMM B HACTOALWEM CTaHapTe OCHOBaHbl Ha 3HaYEHUAX
NS YyBCTBUTENBHOCTU KOXU.

Tabnuya D.1— OTHOCUTENbHLIN CNEKTp AeACTBUS AN POPMUPOBAHUA SPUTEMBI

JuanasoH 4NWH BOMH, OTHOCUTENBHbIN CneKTvaeI‘/'ICTBI/IH OTHOCUTENBHBIN CNEKTP AeWcTBUA
HM ANA YYBCTBUTENBHON KOXU ANA cpefHeYyBCTBUTENBHOW KOXM
250—290 1
>298—328 10%094(298-2) *
> 328—380 100015(140-2) * 100929(230-2) *
. [nuHa BonHbl A, HM

D.2 NurmeHTaumnA (Koxu):

Ynetpaduonetosoe nsnyyeHne 06bI4HO BbI3bIBAET NMUrMEHTaLMIO KOXK (Aybnexue). MurmeHTaLus BoccTaHaBNuBa-
€T YYBCTBUTESTBHOCTb KOXM K YO U3ry4YeHuIo NOroLeHneM paguayun NUrMeHToM KOXHK.

OKkcnepuMeHTanbHbIl CNEeKTp AeNCTBUA AN pasHOro TUMa Koxu npeactasneH B Tabnuue D.2. Korga 3HaueHue
B3BELUMBAETCA OTHOCI/ITeJ'IbeIM CMeKTpOM AeNCTBUSA, Mepa YyBCTBUTENBHOCTU A03bl N0 aGCONIOTHON BENWYUHE AOMKHA
6bITb 450 k- M2
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Tabnuya D.2 — OTHOCUTENbHBIV CNEKTP 4eACTBUSA NS NTUrMeHTalUmm

OnanasoH AnuH OTHOCUTENLHBIN CMeKTp AeicTBMA OTHOCUTENbHLIN CNekTp AelicTBUA
BOJSTH, HM ana t-JYBCTBI/ITeI'leOIZ KOXHU ana Cpe,D.HeLIyBCTBI/ITeJ'IbHOIZ KOXKW
250—290 1
>298—328 100094(298-1) *
>328—380 0,015(155-1) * 0,0077(4+1) *
10 10
: OnunHa BOnHbI A, HM

D.3 MNpexaeBpeMeHHOE CTapeHUe KOXMN U paK KOXU

YpesmepHble NOBTOPHLIE 3KCMO3ULIUM YNETPAdUONETOBOIO N3MYYEHNS OT CONHLA UMK OT YNsTpaduoneToBbix obny-
YaTenei MOryT NPMBECTY K NpexAeBpeMeHHOMY CTapeHUIo KOXW CKopee BCEro MoTOMY, YTO YBENMYMBAETCS PUCK pa3BUTUSA
KOXHBIX onyxonei. OTHocuTensHas apdpeKTUBHOCTL pasnuYHbLIX ASTMH BOMNH, BbldblBatolwas NpexaeBpeMeHHoe cTapeHne
KOXW 1 KOXHbIE OMYyXOru, B HacTosiLLee BPeMS AeTanbHo He naBecTHa. OfHaKo U3y4yeHue Ha XXUBOTHbLIX yKa3biBAEeT Ha To,
YTO CreKTp AeicTBUA ANSA HEe-MeNaHOMHOro TUMa KOXW MOXET crnocobcTBoBaTh 40BpoKadecTBEHHBIM OMyXOnsAM 3a cyeT
cnekTpa AeNCTBUSA 3pUTEMbl. DKCMEepUMEHTamnbHbIE U3YYEHUS KOXU MbILLER yKasblBakoT Ha To, 4To YO-B Kak n YP-A KoM-
MMNeKTYOT OHKOreHHOe BeLLecTBO, MMEeloLLee OTHOLLEHWE K CKBaMO3HOMY paKy KOXW C Bblcovaiillei 3pdeKTUBHOCTLIO
B YO®-B gnanasoHe. PasnnyHble aKkcnepuMeHThl NOCNefHWX MeT NoKasbiBatoT, YTO OXKOMW conHua, ocobeHHO B feTcTBe,
HO Takxe B COCTOSIHWM 3perocTy, NPOBOLMPYIOT PUCK 3/10Ka4eCTBEHHON MenaHOMbl KOXW. 3rokavyecTBeHHasi MenaHo-
Ma Hanbonee netansHas dopMa paka Koxu. TouHasa KonuyecTBeHHas [403a Bo3geicTBUA AN pa3HbiX hOPM paka KoXu
[0 CUX Mop He ycTaHoBreHa. MIMetoT MecTo MHAMBUAYyanbHble 0coOeHHOCTM YernoBeka. OnpepeneHHble (eHOTUNMbI C HU3-
KOCOPTHOI Koxell, obnagaroLyme crnaboi cnocobHOCTLIO MPOABNATL MUrMEHTaLMIO U Tak Aarnee, Gonee npegpacnonoXeHsi
ANA pa3sBUTUS paKa KOXW.

D.4 ®oToKepaTOKOHLIOHKTUBMUT (rnas)

AKTUHUYHOE YO unanydenune (YO-B n YP-C) cunbHo normnoLiaeTcs poroBoit 060M04Koil rnasa n KOHbIOHKTUBOIA (Crin-
3ucTas obonodka rmasa). MNepefo3npoBka 3TUX TKaHel ABNSAETCA NPUYUHOW OTOKEPATOKOHBIOHKTUBUTA, Kak NpaBurio,
OT BCMbILLKW AYrA CBApOYHOro arperara, fyroBbixX NaMn U T. f. KOHbIOHKTUBUTLI UMEIOT TEHASHLIMIO pa3BUBATLCA MEANEHHO
¥ COMpOBOXarTCH SPUTEMON KOXM NiLia, oKpyKatoLeil Bekn. HeKkoTopble Miofn MMELOT OLLyLLiEHWe NMOCTOPOHHEro Tena
UMK Necka B rrasax, YTo MOXeT kBanudpuuupoBatbes Kak doTtodobus (cBeTobos3Hb), criesoTedeHne U TOHUYECKUiA Gne-
dhapocnasm pasnu4Hoi cteneHu TaxecTn. OcTpble CUMMTOMBI MpoAokatoTcs oT 6 fo 74 yacoB, U AUcKoMAOpT UcHesaeT
06bl4MHO B TeyeHWe 48 yacoB. YcTaHOBMNeHHble TpeboBaHUA MO NpeferibHON SKCMO3UUUM Ha AnuHax BonH mexay 180
1 305 M npumepHo ot 1,3 fo 4,6 pa3 MeHbLUe, YeM MOPOr MUHUMArbLHOTO U3MeHeHus [9].

MakcumanbHas YyBCTBUTENbLHOCTL YENOBEYECKOro rmasa npossnserca Ha 270 HM. OTKNUK Ha AnNWHax BOMH (OT-
HOCUTENLHLINA cnekTp AeicTBus) Mexay 220 u 310 HM He oyeHb BonbLUIOK, Kak NpU SpUTEME C MEpO YyBCTBUTENBHOCTH
oT 4 po 140 Ik/M2. NoBpexaeHns porosuubl B AnanasoHe ANMH BornH YO-A He Habniogatotest npu TpeGyeMoM ypoBHe,
He npesbiwatoem 140 [Dr/m2.

D.5 Karapakra (rnas)

OnuHbl BorH Gonblue 295 HM MOMyT NPOXOAUTL Yepe3 POroBULlY M MOMMOLLATLCA XpycTarnukom rmasa. BpemeHHoe
1 MOCTOSIHHOE NMOMYTHEHMe XpycTarnuKka rmasa (Karapakrbl) MOryT 6biTb BbI3BaHbl Y KPOIIMKOB M 06e3bsiH NPU 3KCNo3uuun
Y® nanyyenuns, UMetoLero AnuHbl BofiH B UHTepBane ot 295 o 320 HM. Mepa 4yBCTBUTENLHOCTU K BPEMEHHOMY NOMYT-
HEHUI0 BECbMa 3HaAYUTENbLHO 3aBUCUT OT ANUHBI BonHbl [10], npu akcnoauuyum ot 1,5 ao 140 k/M2. Moporn ana gonro-
BPEMEHHbIX NOMYTHEHUIA 0OLIYHO B IBa pa3a NpeBbLILIAOT NOPOru AN NPEXOAALLMX MOMYTHEHUA.

Taloke M3BeCTHbI criydan obpa3oBaHWA KaTapakTbl (HaBeieHHas kaTapakra) npu ANUTENLHOM BO34eUCTBUM TENSO-
BOFO WU3MyYeHUs C BLICOKMM YPOBHEM UH(PPpaKpacHoro nanyyeHus. Ytobel nsberatb BO3MOXHLIX 3aMeaneHHbIX adpdekTos
Ha XpycTanuKe rrnasa, noriHasi 3HepreTmyeckasi OCBELLEHHOCTb MPU AnMHax BofH 6onblue 780 HM AoMmKHA NUMUTUPOBATL-
cs 100 B/M2 ans oveHb anuHHoi (>1000 c) akcnosuyuu. MNoBbilleHWe TeMnepaTtyphl B a3y cofedcTByeT NOABNEHUIO Ka-
TapaKTbl OT MUH(PpaKpacHOro Marny4eHuns. SHeprus, NorfoLyeHHas poroBuLiei, paay>KHo 060M0YKOR N XPYCTanukoMm rnasa,
crnocobcTByeT NogbLEMY TeMnepaTypbl. 3TO NOBLILWEHUE AOIMKHO ObiTb MeHbLUE, Yem 1 K.

D.6 ®oToxumuueckoe noBpexaeHue ceTyartku (rmas)

Mpun 3KCno3nLMKU CUHUM CBETOM, IMaBHbIM 06pasoM B Anana3oHe ANWH BONH MeHblue 500 HM, W3BECTHLI criydam
hOTOXUMUYECKOTO MOBPEXAEHUA ceTHaTKn. 3TOT 3doheKT onucbiBaeTca PyHKLMEN ONacHOCTU CUHEro ceeTa (CM. Mpu-
noxexuve A).
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MpunoxexHune A

CBeZileHUA 0 COOTBETCTBMM MEXroCyAapCTBEHHbIX CTAHAAPTOB CChISIOYHBIM MeXAYHAPOOHbLIM
cTaHaapTaMm (MeXayHapoaHbIM AOKYMEHTaM)

Tabnwunya OA1

OBo3HaveHWe N HaMMeHoBaHKe CCbISTOUYHOrO
MeXJyHapoaHoro ctaHaapTa

CTeneHb COOTBETCTBUA

Ob6osHavyeHWe N HauMeHoBaHue
COOTBETCTBYOLLEro MeXrocyaapcTBeHHOro
cTaHaapTa

ISO/IEC Guide 51:1999 AcnekTbl 6e30nacHoCTy.
PykoBogsne ykazaHus No BKITIOYEHUIO UX B CTaH-
AapTel

*

ISO 1000:1992 EguHuubl CU n pekoMmeHgaLmm
no MPUMEHEHWIO KPaTHbIX W JOSbHLIX OT HUX U He-
KOTOpPbIX 4PYrvX eANHUL

IEC 60825-1:1993 BesonacHocTb nasepHoii annapa-
Typbl — YacTb 1: Knaccudukaumsa obopynoBaHus,
TpeboBaHMSA 1 pyKOBOLCTBO Morib3oBaTenst

IEC 60050(845):1987 MexayHapoAHbIA areKkTpoTex-
Huyeckuin cnosapb (MOC). Maea 845. OcselleHune

* COOTBETCTBYIOLLUIA MEXIOCYAapCTBEHHbIN CTaHAapT OTCYTCTBYeT. [lo ero yTBepXAeHUs pekomeHayeTcs uc-
nonkL3oBaTb NEPEBOf Ha PYCCKUI A3bIK AaHHOMO MeX[AyHapoaHoro craHpgapta. lepesog faHHOTO MeXAyHapogHOro
cTaHfjapTa HaxoauTca B PefepanbHOM MHPOPMaLUOHHOM hOHAE TEXHUYECKUX permamMeHToB U CTaHAapToB.
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