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HAUUWOHANbHBLIA CTAHOAPT POCCUUCKOW OSEAQAEPALMUMU

BE30OMNACHOCTb NA3EPHOW AMMNAPATYPbI
YacTtb 9

Komnunauyua MakcuManbHO AOHYCTVIMOﬁ 3KCMNO3ULIUU HEKOTePEeHTHOIo onTu4eckoro uinyvdeHun

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

HDara sBegenna — 2011—01—01

1 O6nactb NnpMMeHeHust

HacToawwmin ctaHgapT NpUBOOUT B COOTBETCTBUE AEHCTBME 3HAYEHUSA MaKCMMaribHO BO3MOXKHOWM 3KCMo-
3uuun (MB3) npu 3KCMOHUPOBAHUA HEKOTEPEHTHOMO ONTUYECKOTO U3NY4YEHUs OT UCKYCCTBEHHbIX UCTOYHUKOB
Ha rnasJenoseka Unn ero KoXy B AnanasoHe anuH BonH ot 180 ao 3000 HM ¢ npeaenbHBIM CornacoBaHUEM.

OTW BeNNUUHBI 6a3npyroTCca Ha AOCTYNHON 3KCNepUMEHTanbHO U3y4YeHHON MHOpMaLMn U MOTYT UCTNIONb-
30BaTbCA TOMbKO KaK MHCTPYKLUS NMPU KOHTPOSE 3KCNO3ULMU U3NYYEeHUA UCKYCCTBEHHBIX NCTOYHUKOB, N He
OyayT paccmaTpuBaTbCA Kak MMHENHbIA NpoLuece Mexay 6e30nacHOCTbIO M oNacHbIMU YPOBHAMU.

MpwnmeyaHune— 3HaveHns MB3, npueeageHHbie B CTaHAAPTE, NPUMEHSIIOTCA BECbMa MHANBWUAYaNbLHO, OAHa-
KO HEKOTOpPbIE MHAMBNAYYMbl HYyBCTBUTEIbHbI NNn ocobo YyBCTBUTEIbHbI KONTUYECKOMY U3ITY4YEHUIO U3-3a reHEeTUYECKOro
hakTopa, Bo3pacTta, NepcoHanbHbIX NMPUBbIYEK (KypeHne, ankoronb unu ap.); um tpebylotcst Ans 6esonacHoCcTu pasHble
YPOBHW 3KCMO3NLUUK. Y TaknX MHAMBUAYYMOB MOXeT ObiTb HeagekBaTHas peakumsi Ha HapyweHue 340POBbs NPU Makcu-
ManbHOW U MMHUManbHOM J03aX BO3AEWCTBYIOLEro ONTUYECKOro nanyyeHnsa. Meavwkm 4omxkHbI UCKaTb AONOMHUTENbHYIO
OLIEeHKY ONaCHOW BENMWYUHbLI A4NA AOMOMHUTENbHOMW 3aLUUTHI.

OTU BENUYMHBI FMaBHBEIM 06pa30M OTHOCATCS K 3KCMO3ULLMUN UCKYCCTBEHHBIX UCTOMHUKOB. OHU MOTYT Tak-
e NCNorb30BaThCs AN OLEHKU 3KCMO3ULNN COMTHEMHOTO U3MNYYEHUs.

3HadveHuss MBS He A0MXKHbBI TPUMEHSTLCH NPU SKCMOSULA NaLMEHTOB ONTUYECKUM U3MyYeHNEM C Lenbio
MeaUNLWNHCKOTO NeYeHuns.

MakcumarnbHble 3HaYeHUsA 4oNYCTUMOM 03I NMPU SKCNO3ULIUM M3TTyYeHUEM NnasepHbIX UCTOUYHMKOB ornpe-
neneHbl B MOK 60825-1.

MpumevaHne 1—basncHbiMn gokymeHTamn HacTosWwero ctaHpgapTa siensiotess MOK 60825-1 (nasepHoe
nanyyenne) n IRPA/CNIRP nHCTPYKUMM (HekorepeHTHOe uanydenue). Mpegensl ACGIH He3HaunTenbHO OTNMYANTCS MO
AnanasoHy A4MVH BOMH M abCONIOTHOMY 3Ha4eHuIo.

MpwumeyaHune 2 — HecmoTpsiHa TOT hakT, HTO CBETOU3NyYatoWmUe ANOAbI UCMYCKAIOT IMaBHbIM 00pa3oM HEKO-
repeHTHoe nanyveHve, B HACTOsILLee BpeMs OHM OTHocATCA K MOK 60825-1.

MpumeyvaHune 3 — MexaHnam paspyleHusi, Kak U3BECTHO, AN KOrepPeHTHbIX M HEKOrepeHTHbIX UCTOYHUKOB
pa3nunyeH. OgHako BO MHOMMX Cny4asX npegenbHble 3HaveHus BennmumH B MOK 60825-1 6onee KOHCEpBaTUBHbI, YEM B
HacToswem crangapTe. OcobeHHO TOYUHO HafO onpedensiTb AManNasoH AMMH BOMH OM1A Na3epoB, KOTOPbLIN yKasaH B
MOK 60825-1.

MpumeyaHune 4 — OKCNO3NLUOHHBIE YPOBHWU MB3 AOMXKHbI BbITh pa3nUyHbIMU AN rNas unv BO3AeNCTBUS Ha
KOXY.

MpumevaHue 5— B cnekrpanbHbix gnanasoHax Y®-B n YP-C sHaueHuss MBO obycnaenmsaoT MUHUMATb-
HYI0 403y M3MYyYeHWs!, Bbi3bIBAIOLLYIO BUONormieckne UaMeHeHUS Ha NOBEPXHOCTU POrOBULLbI CETUYATKU. YPOBHM, NMPOU3BO-
aswme onacHole adhdekTsl, B 2—3 pasa 6onblue.

U3paHne odhmumansHoe
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1.1 Uenb HacToswero craHgapTa — onpeAenutb TpeboBaHUA AN 3aliuThl YerioBeKka OT HeKorepeH-
THOMO ONTUYECKOro U3NyYeHus B AnanasoHe AfnH BonH oT 180 HM Ao 1 MM, ykasbiBasa be3onacHble YpoBHU
ONTUYECKOro U3NyveHusl. ATO U3nyvyeHue cumTaeTcs onacHbIM Ana 60MbLIMHCTBA UHAWBUAYYMOB; 3HAYEHUA
HWKe 6e30NacHOro ypoBHSA He BbI3bIBAOT HAKaKUX BpeaHbIX 3¢ ekToB. ToNbko 3HaHWe 06 3TUX YPOBHSAX U BO3-
MOXHbIX 3chdpekTax Bo3aencTeust Ha ocHose MB3 nossonaeT onpeaenatb 3KCNO3ULMIO ONTUYECKOTO U3yye-
Hus, 6e3onacHyto AN Yenoseka Npy BOCbMU4acoBoM paboyem aHe.

1.2 MeTtoabl U3aMepeHUsl NOKa3bIBalOT, KaKk U3MEPATL U PACCUNTLIBATL YPOBEHb ONTUYECKOW paauaLn
A5sl HaMepEeHUs CPaBHUTb €ro C MakCUMarbHO A0MYyCTUMOW 3KCNOo3NLUUNEN.

2 HopmaTMBHBbIe CCbINKN

M3K 60050-845:1987 MexayHapoaHbIA 3nekTpoTexHudeckuin cnosapb — Nasa 845: OcelueHue
(IEC 60050-845:1987 International electrotechnical vocabulary, chapter 845: lighting)

M3K 60825-1:1993 BesonacHocTb fasepHoi annapatypbl — YacTte 1: Knaccudukauma obopyanosa-
Hus,, TpeboBaHuMs K1  pykoBoAcTBO  nonb3osaTtena (IEC  60825-1:1993 Safety of laser
products — Part 1: Equipment classification, requirements and user’s guide)

MCO 1000:1992 EauHunubl CU 1 pekoMeHaaLMM No NPUMEHEHUIO KpaTHBIX U A0NbHBIX OT HUX U HEKOTO-
pbix Apyrux eamHud, (ISO 1000:1992 Sl units and recommendations for the use of their multiples and of certain
other units)

MCO 11145:1994 Ontuka u ontuyeckue npubopel. Nasepel M nasepHoe obopyaosaHne. Cnosapb U
ycnoBHble obosHadeHusa (ISO 11145:1994 Optics and optical instruments — Lasers and laser-related
equipment — Vocabulary and symbols)

MCO/M3K 51:1999 AcnekTbl 6e3onacHocTU. PykoBogsiiue ykasaHua No BKOYEHUIO UX B CTaHAapThl
(ISO/IEC Guide 51:1999 Safety aspects — Guidelines for their inclusion in standards)

3 OnpeneneHus

B HacTosillem cTaHgapTe npusoaaTcs cneayowme onpeaeneHus. OCHOBHbIE onpeAeneHust AaHbl B
cooteeTcTBMM ¢ ICO 1000:1992, NCO 11145:1994 n MOK 60050(845):1987. HekoTopble U3 3TUX onpeaere-
HWI NOBTOPEHEI B COOTBETCTBYOLWMX onpeaeneHuax 8 MOK 60825-1 n s UCO/MOIK 51. OTkNoHeHWUA 0T OCHOB-
HbIX JOKYMEHTOB cAenaHbl NpegHaMepeHHo U 0coB0 OroBapuBaroTC.

3.1 yrnoBoe yBenuueHue M (angular magnification M): Yrnoeoe ysenuyeHue M ontuyeckoro npubopa
€CTb OTHOLUEeHWe yrna HabnogeHns o6bekTa, onuparLerocs Ha BXOAHOW 3padvok npubopa (Atpue): K yry
HabnoaeHns obbekTa rnasom 6es npudopa (o)

M= Anpné
Orn

Mpwnm™meuyaHune— BrexHudeckol ontuke yron HabnogeHuns obvekta 6e3 ontuieckoro npubopa 6asupyerca Ha
paccTosHUM Hauny4Lwero BugaeHus 25 cm. B ctangapte MMHUManbHoe paccTosHue HabnioaeHna 4ONMKHO 6bITb HE MeHbLUE
10 cm.

3.2 CtarusaeMbliit yron (angular subtense): Yron HabnogeHus o BUAUMOro pasmepa UCTOHMHUKA nNpu
HabnoaeHun rnasom (PUCYHOK 1) NN Nony4YeHHbIN TOMKOW U3MEPEHUs (CM. Takke MakCcUMaribHbIA CTArMBae-
MBI YTOn M MMHUManbHBIA CTATMBaeMbI Yron), eAuHULA NsMepeHna — pagnax.

3.3 aneptypa, koHe4YHaa anepTypa (aperture, aperture stop): KoHeuHasa anepTypa ecTb packpbiBae-
MBIl KOHTYP, B Mpeaerniax KoToporo NeXxuT niowaab, ¢ KOTOPON U3MEepPAETCA UsnyveHne (CM. Talcke usmepu-
TenbHas anepTypa).

! CraHpapT 3ameHeH Ha MK 60825-1:2007 beaonacHocTb nasepHon annapatypel — Yacte 1: Knaccudmkaums
o6opyaosanusa n TpeboBanun (IEC 60825-1:2007-03 Safety of laser products — Part 1: Equipment classification and
requirements. [Ons ogHosHauyHoro cobniogeHusi TpeboBaHMIn HACTOSAILLEro CTaHAAPTa, BbIPAXEHHbIX B AATMPOBAHHbLIX
CChIfKax, peKOMEHZYeTCs MCMOb30BaTh TOMNBKO AaHHbINA CCbINOYHbIN JOKYMEHT.

2
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Nao6paxeHne
Ha ceTyaTke

PR BuanMeliii

WCTOMHUK

PucyHok 1 — OnpepeneHve cTArMBaemMoro yrna o. BUAMMoro pasmepa McTouHuka

3.4 BuauMbIN pa3mep (apparent source): PeanbHbI Unn BUPTYanbHbIA pa3mep (UCTOYHUKA ONTUYeC-
KOrO U3MNy4YeHUs), KOTOPLIN POPMUPYET HaUMEHbLLEE BO3MOXHOE U30bpaXkeHne Ha ceTyaTke.

Mpunm™meuaHune— Takoe onpeaenexHye CNonb3yeTcs, HToObl HAUTH MONOXEHVE BUOUMOTO 3TIEMEHTa U3ryye-
HUS B AvanasoHe anvH Bond ot 380 go 1400 HM ¢ npubnmxkeHnem BMAUMOro pasmepa B npeaenax akkomogauum rnasa
(06bIbHO 2 100 Mm).

3.5 onacHocTb cuHero cBeTa (blue light hazard): Bo3aMoXHOCTb (hOTOXMMUYECKOTO MOBPEXAEHNS CeT-
4aTKu, BbI3bIBAEMOTO 3KCNO3ULIMeR U3NydeHUst Ha ANMHaX BOMH rnasHbIM 0bpasom mexay 380 1 500 Hm.

3.6 KorepeHTHOCTb (coherence): XapakTrepucTuka 3MeKTpoMarHATHOrO Nons, rae B ABYX ero Toukax
pasHOCTb has Mo BpeMeHU 1 NPOCTPaHCTBY OAUHAKOBA.

3.7 anuHa korepeHTHocTu (coherence length): PaccTtosiHue B Nyvke HanpaBneHHOro pacnpocrpaHe-
HUS, NPU KOTOPOM COXPaHSETCS NOCTOSIHCTBO PasHOCTU chas.

3.8 auopgHbIA usny4atens (diode emitter): NMio6oit nonynposoaHMKoBLIA NpUBOP ¢ p-n Nepexoaom,
KOTOPbLIA MOXET NPOoAYLMPOBaTE SM1eKTPOMarHATHoe N3nyyeHue 3a cieT pekomObrHaLmMm B NoNynpoBogHuKe B
ananasoHe aAnuH BosiH oT 180 Hm 4o 1 Mm.

3.9 auctaHuma akcnosuumm (exposure distance): Camoe KopoTkoe paccTosiHUe OT OMTUYECKOro
NCTOYHUKA A0 Brivkaiilero MecTa YenoBeKka, KOTOPoe MOXET NOABEPrHYTbCS BO3AESNCTBUIO U3NYYEHUS.

3.10 AnuTtenbHoOCTb 3Kcno3numu (exposure duration): [nuTenbHOCTb UMNYNbCa UMK CEPUN, NN Liyra
UMMYNbCOB, UMW NPOACITKUTENBHON 3MUCCHN, NafaloLeit Ha YeroBeveckoe Tero, KOTOpoe NoABepraeTcAnps-
MOMY BO3AEACTBUIO N3NYHEHUSI.

3.11 HekorepeHTHoe usny4veHue (incoherent): UsnyyeHne cuntaeTcs HeKOrepeHTHbLIM, €Cnu AnvMHa
KOr€peHTHOCTU MeHbLUe 1 MM.

3.12 uHdpakpacHoe usnyveHue (infrared radiation): [na npaktuyeckux uenen noboe anekTpomar-
HUTHOE U3MyYyeHue B ANMHHOBOMNHOBOM AunanasoHe 780 HM — 1 MM. UHdpakpacHblid cnekTp pasgeneH no
pesyrbTaTamM NpoM3BoAMMON 6MONorMyeckon onacHoOCT Ha Tpy AnanasoHa: UK-A, UK-B, UK-C.

3.13 uHdpakpacHoe usnyyenue A (UK-A) (infrared A (IR-A)): OnTuyeckoe usnyyeHue, KOTopoe pac-
npocTpaHsieTcs B cnekTpansHom nHtepaare o7 780 4o 1400 Hm.

3.14 unHdpakpacHoe nznydeHue B (UK-B) (infrared B (IR-B)): OnTtudeckoe nanydeHue, Kotopoe pac-
npocTpaHseTcs B cnekTpansHoMm nHTepsane oT 1400 go 3000 Hm.

3.15 unHdpakpacHoe nznydenue C (UK-C) (infrared C (IR-C)): OnTuueckoe nanyyeHue, KoTopoe pac-
nNpocTpaHseTcs B cnekTpansHoM nHTepsane ot 3000 HM 4o 1 MM.

3.16 npepHa3HauyeHHoe uUcnonb3oBaHue (intended use): Wcnonb3osBaHue NpoaykTa, NpoLecca unu
yCryrv B COOTBETCTBUMU C TpeBOBaHUAMM, MHCTPYKUMSIMU U UHDOPMaLeR, NpeAcTaBleHHON NOCTaBLLKOM.

3.17 npomexyTo4HbIA UCTOUHUK (intermediate source): B 0CHOBHOM, UCTOUHMK, (HOPMUPYIOLLNIA N30-
BGpaxkeHue Ha ceTvaTKe, Tako 6OMNbLLOK, YTO TENTOBON MOTOK B paguansHoM HanpasneHun (NepneHauKkynsapHo
OMTUYECKOMN OCK) OT LIeHTpa N30bpaxkeHUs K bnvkanwen rpaHuue 6UoNorMieckon TkaH CoOM3MEPUM C TEMO-
BbIM MOTOKOM B OCEBOM HanpasneHuu (napannenbHo oNTUYECKon ocK).
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Y ANMHEHHBIN MPOMEXYTOUYHBIA UICTOYHUK — UCTOYHUK, hOPMUPYIOLLIMIA Ha ceTHaTKe n3oBpaxeHue 60sb-
LUero pasmepa, YeM pasmep, Ha KOTOpbIi AeCTBYET MakCcUManbHO BO3MOXHAA 3KCNO3ULMA OT Manoro CTou-
HUKa 1 OT 6OMbLLOrO UCTOYHMKA. ITO yANIMHEHUe Heo6X0AMMO MOTOMY, YTO HEKOTOPLIN a3 NOABWKEH U MOXET
3axBaTuTb Gornbluee nose U3nyyeHus, koTopoe B eauHuuax MBJ ykasaHo B npefcTaBrieHHbIX Tabnuuax
cTaHaapTa.

M pwu™meyaHune— BHacToawem ctaHaapTe NPOMEXYTOUHBIN MCTOYHUK B €10 OCHOBHOM 3HA4Y€HUN BO3AENCTBY-
eT Ha ceTyarTky B yrrax mexay 1,51 100 mpag, 7. e. anameTp nzobpaxeHus Ha ceTyaTtke nexut mexay 25u 1700 mkm. 3Tn
npeaenbl OTHOCATCS K BPEMEHU IKCMO3ULMK MeHbLwe, Yem 0,7 c.

B HacTosiwem ctaHaapTe yAnMHEHHbIN NPOMEXYTOYHBIN UCTOYHUK OXBaTbIBaeT yrnbl mexay 11 n 100 mpag, 7. e.
AvameTp nsobpaxeHus Ha ceTyaTke nexut mexay 187 n 1700 mkm. 3T1 Npeaenbl HE NPEBbLILLAIOT BPEMS 3KCMo3nLmmn 6onb-
we 10c.

Hnsa Bpemenn akcnosuuum mexay 0,7 n 10 ¢ cTarmeaemblin yron NPOMEXXyTOHHOTO UCTOUYHMKA 3aBUCUT OT BPEMEHU
akcno3uuum (Tabnuua 3).

3.18 3HepreTUueckasi OCBeLWEHHOCTD (irradiance): (£, BT/M2): YacTHoe OT AeneH st MOLLHOCTM U3ny-
yeHun dP, nagaoLLero Ha afieMeHT NOBEPXHOCTU, Ha NnoLwwaab dA 3Toro anemeHTa

E = dP/dA.

3.19 6onblwon uctouHuk (large source): UcTouHuUK, hopmupyowmnin nsobpakeHue Ha ceTyaTKe, Takon
B0mbLUON, YTO TEMJIOBOI NOTOK B pagvanbHOM HanpaBieHuu (nepneHanKynsipHo onTUYECcKoW ocu) oT LeHTpa
n3obpaxkeHus K bnvwkanien rpaHule 6UONOrMYECKO TKaHN COUIMEPUM C TEMNOBLIM MOTOKOM B OCEBOM
HanpasneHun (NapasiesnibHo ONTUYECKON OCK).

MpwumedaHune— BatomctaHgapTe 60NbWON UCTOUYHUK UMEET CTArMBaeMbIn yron 6onbwe, yem 100 mpag Ha
ceTyaTke, T. €. AMameTp ero naobpaxeHus Ha ceTyaTke Gonbwe 1700 MKM.

3.20 cert (light): Bugumoe nsnydeHue.

3.21 ceeTouznyuarowmn auopa (CUA) (light emitting diode (LED)): OuogHein nsnyyatens (OnTuyec-
Koe usnyveHune CU nponssoanTCa UCKNOYUTENBHO NpoLeccaMu CNOHTaHHON 3MUCCUN).

3.22 MaKkcumanbHbIW Yron CTArMBaHUA (o,,,,.) (Maximum angular subtense (o,,,,4)): 3HaveHus yrna
CTAMMBAEeMoro BMANMOro pasmepa UCTOYHUKA, NMPU KOTOPOM MUCTOYHUK cuuTaeTcsl 6onblumMm — BonbLuoi
NCTOYHUK (CM. Takke Tabnuuy 3).

3.23 MakcuManbHasa Bo3MoXHas akcno3uuua (MB3) (maximum permissible exposure (MPE)): 3Ha-
YeHUe 3KCNo3nLWUM AN rNasa Ui KXW, KOTopoe NPy HopMasibHBIX YCIOBUSIX HE MPOTUBOPEYUT pesynbTaTam
nosisneHus 6uonorundecknx achektor. 3HauyeHe MBJ 3aBUCUT OT ANMHBI BONTHBI U3ITy4YEHWUs, BpeMeHU 3KCno-
31NN, COCTOSIHUA TKAHW U pasMepa SKCMIOHMPOBaHHOIO MecTa. [Ans Buaumoro n 6nuwkHero nHgppakpacHoro
nanydveHuns s ananasoHe 380—1400 HM cTsAirMBaeMbIA Yron UCTOUHUKA 3aBUCUT OT pasmepa nsobpaxeHns Ha
ceTyartke.

3.24 nameputenbHaa aneptypa (measurement aperture): Kpyrnaa nnowaab ucnonbayetcs npu
N3MepPEeHNN 3HePreTNYeCcKon OCBELLIEHHOCTM, 3KCMO3ULUM U3JTYHEHNS, SHEPre TU4ECKON APKOCTU U CYMMapHOro
BpEeMeHU BO3AeNCTBUSA n3nydeHusi. 3Ta anepTypa onpegenseTt nnowagb, Npu KOTOPON 3HaYeHUA 3TUX Benu-
YUH yCpeaHATCA Mo YUCy n3MepeHUin Anga cpaBHeHus co 3HadyeHnem MBO.

3.25 MoHoxpoMaTuyeckoe uzny4veHue (monochromatic radiation): UsnyyeHune, xapaktepusyemoe
OOHOW ANUHON BOMHBI, Kak 1snyvyeHue NIMHUU B rasopaspsaHon namne H1M3Koro AasneHus. Ha npaktuke —
N3MYyYeHNsi OYEeHb ManeHbKoro UHTepBana AvH BOMH, NPUMNMCLIBAEMOrO N3MYyYEeHUI0 0AHON AMMHBLI BOSHI,
ecnn buonormyeckoe AeNCTBUE CNEKTPA B 3TOM MHTEPBAIe He CUMbHO OTNIMYaeTCs.

3.26 onTuYeckoe usnydeHue (optical radiation): 3nekTpomarHnTHoe nsnyveHne Ha 4NUHaX BOMH MeX-
Ay 100 HM 1 1 MM. YnbTpaduroneToBoe nanyveHne B 061act onunH BoH MeHbLue 180 HM (HasbiBaeMoe BakyyM-
HeIM Y®) MonHOCTbiO norfowaeTcs KUCIopoaoM Bo3gyxa. B aToM cTaHgapTe auanasoH AfMH BOSH
ONTUYECKOro U3STyHeHNUs1 OrpaHnYeH ¢ MeHbLUE CTOPOHbI M3MyvYeHneM ¢ ANTMHON BOAH 180 HM.

Mpwnm™meyaHwue— lNpuHumas BO BHMMaHue 6e30nacHOCTb N3Ny4YeHus, CreKTpanbHbli guanasoH mexay 380 n
1400 HM HyXpaeTcs B crneymanbHOM pacCMOTPEHUM, TaK KaK rMas NpornyckaeT Narny4YeHne B 3TOM CNekTpanbHOM Auanaso-
He Ha ceT4aTKy, rAe OHO hOKyCUpYeTCs, SHepreTUYecKas OCBELLEHHOCTb MOXET ObITb yBENMyeHa B HECKONbKO pa3 no abco-
TIOTHOMY 3H@4€HMIO MO CPABHEHWMIO C OCBELLLEHHOCTBLIO POroBor 060104KM rnasa.

3.27 coTtoMeTpuueckne BenuuumHbl (photometric quantities): Bce pagnomeTpuyeckue BenUUUHBI
HaxodsTcA B COOTBETCTBUU C (POTOMETPUYECKUMU BENNYMHAMU Yepes BU3YyanbHoe BocnpusaTue ceeta. Ana
doToMeTprUYECKOro U3nyveHUst ¢ ANMHOM BOMNHbLI A (POTOMETPUYECKME BENUYMHBI MOTYT BbITb paccUnTaHbl
yepes pagMoMeTpudeckne BefMUMHBl, YMHOXas MnocrefHue Ha OTHOCUTErbHYH cnekTpanbHylo addek-

4
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TMBHOCTL V()) (CM. npunoxerne C) unn V'(A) n makcumarbHyto crektpanbHyo 3dhdeKTUBHOCTL nanyyeHus K,
nwm K’
K, = 683 nm/BT ans poTonmueckoro apeHvs u
K’ = 1700 nM/BT Ans cKOTONUYECKOTO (HOYHOTO) 3pEeHUs.

HaumeHoBaHWe COOTBETCTBYIOLMX paguoMeTpUdeckmx 1 (hoTOMETPUYECKUX BESTUYNH NPEACTaBNeHo B
Tabnuue 1. CuMmeonbl 06enx BeNU4UH ognHakoBbl. ECrin Heo6xoanMMo, OHWU MOTYT pasnu4aTbCca UHAEKCaMK: e
(sHepreTUyeckuii) ANA paguoMeTPUYECKUX BENUUMH U v (BU3yarnbHbIA) AN pOTOMETPUYECKUX BEMUYMH.

Tabnwuuya 1— CpaBHUTENbHBIN NEPEYEHb PAAUOMETPUYECKUX U (DOTOMETPUYECKNX BENUUNH

Pa,qmomerpuwecxme BENUYUHLI Pa,ﬂVIOMQTpI/I‘ieCKMQ BENUYUHDbI
Cumson
Haumenosaxue Eannuua HaumeHoBaHue Eavnuua
MowHocTb usnyvenmns BT P, ® CBeToBOW NOTOK Y]
OHepms nanyqeHns bk Q Konu4ecTteo ceeta nmm-c
SOHepretTuyeckan 0CBeLeHHOCTb Bt/m?2 E OcBelWweHHOCTb nm/im2 = nk
OHepreTuyeckasn akenonums Iox/m2 H CeeToBas aKcnosvums nK-c
SHepreTnyeckas apkocTb B1/(cp - M2) L SApkocTb nm/(cp - m2)
SHepreTuyeckas cuna ceeta Br/cp I Cwuna ceeTa kA = nm/cp
MHTerpanbHas no BpemeHu sHep- Dx/(cp - m2) L WnTerpanbHaa no Bpemenn sp- | nm-c/(cp - M2)
reTmyeckasn sipkocTb KOCTb

3.28 anutenbHocTb UMNYNbca (pulse duration): MakcumanbHoe Bpems, Tpebyroleeca 4na usmepe-
HUS ABYX TOYEK NepeceyeHns Mnybca BeTBU HapacTaHusa 1 ybGelBaHUs ¢ PAMOIA, NpoBeAEeHHON napannenb-
HO ocu abecumcee Ha ypoBHE NOMOBUHBLI MaKCUMaIbHOTO 3HAYEHNS.

3.29 apkoctb L, L; [BT/(cp- m2), Ox/(cp - M2)] (radiance): HApkocTb L B A@HHOM HanpaBneHun aaHHON
TOYKM €CTb YaCTHOE OT AeNeHNs NoToKa U3NyYeHUs dP, NnepeHOCUMOro Yepes TOUKY U pacrnpoCTpaHsitoWerocs
3aJaHHOM HarpasneHuu, Ha TenecHbl yron d O, B KOTOPOM pacnpocTpaHAeTcs NoToK, AfIeMeHTapHyo no-
Wadb NOBEPXHOCTN dA, coaepXallyto 3Ty TOYKY, U KOCMHYC yrna pacnpocTpaHeHusl TOTOoKa B HanpaBleHUn
(cM. puUCyHOK 2)

dQ-dA-cos ¢

HopMarnkHbliii BEKTOP K NOBEPXHOCTU

PucyHok 2 — OnpepgeneHue sipkocTu

OpaHo vs onpeaeneHnin coaepXknT BPemsa MHTErpUpoOBaHNA SPKOCTU L ;, U Toraa noTok nanyveHns d P 3ame-
HAETCA Ha 3Hepruo n3nyyeHnsa dQ
aQ

Li=———. 2)
dQ-dA-cose
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MpumeuaHue 1 — 3100npegeneHme — ynpolueHHasi epeua [MOK 60050(845), tepmun 845-01-34], nocra-
TOYHas Ansi uenen HacTOAWEro cTaHaapTa. B cnyvasx COMHeHusa cnegyeT RoMb3oBaTbCA onpeAeneHuem
[M3K 60050(845)].

MpunmeyaHue2— APKOCTb N APKOCTb, UHTENPUPOBAHHAS NO BPEMEHWN, HE U3MEPSIIOTCH ONTUHECKMMU NPNBOo-
pamu. OgHaKko, ecniv SIpKOCTb M3MepsieTca B Nepeol cpeae L ¢ nokasaTtenem NpenoMneHus Ny uxenatensHo onpeaenvts
AIPKOCTb BO BTOPO# cpefle L, ¢ nokasatenem nNpenomnenuns n,, ApkocTe Nepeon cpeapl Ly AonxHa 66iTb YMHOXeHa Ha

2

L n

Koad)dmuueHT(n1/n2)2: L—z = (iJ .Koraa nepeas cpepa anaetcs Bosgyxom (nq = 1), agropas — rnas(n, = 1,336 ans
1 \U72

KUAKOCTHOW Briarv u CTEKIOBUAHOIO Tena), 3ToT koadduumeHT paseH 0,56. MNpn MBS ncnonb3yeTtcs AapkocTb, U3MepeH-

Hasi B BO3yXe, MOTOMY UYTO 3TOT KO3 MDULIMEHT yXXe yuTeH B Tabnuuax 3Toro ctaHgapra.

3.30 aHeprusa usnydenus, Q (k) (radiant energy): UHTerpan no BpemMmeHn MOLWHOCTU U3NyyeHus 3a
OaHHbIA Nepuog, t

t 3
Q=jP-dt. )
0

3.31 aHepreTuueckas akcnoauumsa, H (Ix/m2) (radiantexposure): WHTerpanno BpeMeHn ot aHepreTu-
YeCKOU OCBELLeHHOCTU B IaHHOMW TOUKE 3a AaHHYI0 ANUTENbHOCTL £, T. €. OTHOLIEHNe 3Heprum nanydyeHnsa dQ,
nagaroLlein Ha 3NeMeHT MOBEPXHOCTY, K Nnowaam dA 3Toro aneMeHTa

dA

H = jEe-dt.

0

3.32 MolHocTb uanydeHun (NoTtok), P, (@) [BT (nm)] (radiant power (flux)): MowHocCTb, Ucnyckaemas,
nepegasaemasi UM NnpuHUMaemMas B suae nanydeHuna [MOK 60050(845), TepmuH 845-01-24].
3.33 koadpcpuumeHT oTpaxeHusip (reflectance). OTHoLIEHUE OTpaXKEeHHOIo NOTOKA U3ITyYEeHUs Knaaa-

IOLLIEMY MOTOKY U3MNyYeHUs Npu AaHHbIX yenosuax [MOK 60050(845), TepmuH 845-04-58].

3.34 ckaHupyollee usnydeHue (scanned radiation): UsnyyeHue, umerolliee BpeMeHHOE N3MEHEHNE
HarnpagneHus ¢ Hayanom BO3SHUKHOBEHUA UMW AnarpaMMoir pacnpocTpaHeHUs Mo OTHOLUEHUIO K CTalMOHapHOo-
My 6230BOMY NOMOXKEHUIO.

3.35 manbii uctouHuk (small source): Mo cylecTBy UCTOUHUK hopMUpyeT U3obpaxkeHne Ha kneTyaT-
Ke, KOTOpOe Tak Marno, YTo TENO SIerko CTPYUTCA B paavanbHOM HanpasnieHUU (nepneHanKynapHo oNTUYeCKon
OCM1) OT LeHTpa u3obpaxkeHns K OKpy>KatoLwmm OUONOrMYeCcKUM TKaHsSIM.

C yanuHeHneM UCTOMHUK C pasmepoM n3obpaxeHns Ha ceTyaTke MeHblle, YeM pasMep, Ha KOTOPOM
6asunpyeTcsl 3HaUeHNe MakCMMarnbHOW AOMYCTUMOW IKCTMIO3ULMKU. DTO yANUHEeHUEe HeobXxoanuMo NOToMy, UTO
rnas noABMKeH, YTO yuMTbIBaeTcs B gaHHbIXx 0 MB3 B TabnuuaxHacTosiwero ctaHgapTa (cMm. Takke 3.17 1 3.19).

MpunmeyaHwue—B HacToAWweM cTaHAapTe Manbli MCTOYHMK B CBOEM OCHOBHOM 3HQYeHWW CTSMMBAET yron
MeHbLe, Yem 1,5 mpag Ha ceTyatke, T. €. AMaMeTp ero n3obpakeHnsi Ha ceTyaTke MeHbLLE, YeM 25 MKM. DTOT pa3mep npum-
MEHMM A5l BpeMeHu akcnoaunumm 0,7 ¢.

Manbii ICTOYHVK B CBOEM YANMHEHHOM 3Ha4Y€HUM CTSIrMBAaET Yron MeHblue, Yem 11 mpag Ha ceTyaTtke, T. €. guameTp
€ro n3obpaxxeHns Ha ceTyaTke MeHbLUe, Yem 187 MkM. STOT paamep NPUMeEHUM Arsi BpemeHun akcnoauuum 10 ¢; ansiBpeme-
HY akcnoaunumm mexay 0,7 u 10 c onpeaensieTCs yrioM, 3aBUCMMbIM OT BPEMEHM 3Kcrnoanumm (cm. Tabnuuy 3).

TepMWH «TOYEYHbBIN UCTOYHMKY HE MOXET ObITb MCNOMNB30BaH ANA MANoro MCTOYHWKA, TaK Kak 3TO NPUBOAUT K NyTa-
HULE: «TOYEYHBIN NCTOYHWK» MOXET BbITe NATHOM GOMNbLWKUM, YeM O6ObIMHO CUMTAIOT 3a «TOUKY». B HacTosiwem ctaHpapTe
TEPMMWH «Marbli UICTOYHMK» NO3ITOMY UCMONb3yeTcs B NoA0OHOM cMbIcne.

3.36 TenecHbIn yron, (cp)(solidangle): TenecHbl yron ¢ ero BEpLUMHON B LieHTpe cdhepbl paauyca r
€CcTb OTHOLUeHWe nnowaan A, Bbipe3aeMon 3TUM YrfioM Ha MOBepxXHOCTU cdepbl, Ha KBagpaT paguyca
(cMm. pucyHok 3)

Q=A/r,
MonHbI TenecHbIN yron paseH 4n cp.



FOCT P M3K/TO 60825-9—2009

PucyHok 3 — OnpepgeneHvie TeNecHOro yrna

3.37 cneKTpanbHaA OCBELWEHHOCTb, £, [BT/(M2 - Hm)](spectral irradiance): OTHOLIEHWE MOLLHOCTH
nanyyeHnsi dP B UHTepBarne AnviH BosH di, NagatoLero Ha arieMeHT NOBEepPXHOCTU Nowaabio dA 3Toro anemeH-
Ta, U MHTepBana ANnH BOMH di

E). = dP/(dA - db).

3.38 cnekTpanbHasa 3HepreTU4eckas sApKocThb, L, [BT/(M2 - cp - HM)] (spectral radiance): CnexTpanb-
HaasApKoCTb L, BUHTepBane ANvH BOMH dA B 3ajaHHOM HanpaeneHnn B JaHHON TOYKE ECTb YacTHOE OT Aerne-
HUA MOLLIHOCTU W3NYyYeHUs, NpoxodsLiero yepes TOUKY W pacnpocTpaHseMoro B TenecHoMm yrne dQ B
HanpaereHUu € NorpaHUYeHHOro cnekTpaneHeIM UHTepBanom d, 1 Npou3seaeHNs NIoWaan NPoeKLMUY nyyka
Ha MIOCKOCTb, NepPneHAVKYIAPHYIO K HanpasneHuo (cos & dA), cogepallemy 3Ty TOYKY, TeNecHbIn yron u
NHTepBan ANH BOMH (CM. PUCYHOK 2)

dP
L)“ = —
dQ-dir-dA-cos

3.39 uHTerpanbHas No BpeMeHU SAPKOCTb, L; [Ox/(M2 - cp)] (time integrated radiance): WHTerpan
APKOCTY 3a laHHOe BpeMsl 3KCMO3ULMK, BblpaXkaeMblii Kak 3HePrua UsnyveHns ¢ eAuHULLI Nnowaan nanyvaro-
LLie NOBEePXHOCTUN B eAVHNLEe TeNIeCHOro yrna aMUccum.

3.40 ynbTpaduonetoBoe nsny4veHue (ultravioletradiation): MpakTuuecku mo6oe usnyyeHve 8 gnana-
30He AnunH BonH oT 100 ao 400 HM. YnbTpadroneToBbIl CNEeKTP pasgeneH Ha Tpuy cnekTparnbHble obnacrtu,
obycrnoBnMBaloLLe pasHyto cTeneHb oToBUONorM4Yeckoi onacHocTu: ynbTpaduoneT A, ynbtpaduoneT B,
ynbTpaduonet C. YnbTpadunonetosoe nsnyvyeHme meHolue 180 HM HasbiBaeTCsA BaKyyMHbIM yibTpaduoneTo-
BbIM U3NTy4EHWEM.

MpumeyaHue—Bo MHorMX cTaHgapTax ANMMHHOBONHOBAsS FpaHUUa yrbTPacdmorneToBoro CrnekTpansHoro
AvanasoHa dukenpyetcs 380 Hm.

3.41 ynbTpadmoneT A (Y®-A) (ultraviolet A (UV-A)): OnTtudeckoe usnydeHue, KOTopoe oxsaTbiBaeT
MOMHOCTbIO CrieKTpasbHbIA AnanasoH ot 315 4o 400 HM (CM. Takke BbillenpuBedeHHbIe NpUMedaHus).

3.42 ynbTpadmonet B (Y®P-B) (ultraviolet B (UV-B)): OnTtuyeckoe usnydeHue, KoTopoe oxsaTbiBaeT
MOMNHOCTbLIO CNEeKTpanbHbIA AnanasoH ot 280 Ao 315 Hm.

3.43 ynbtpadmonet C (Y®-C) (ultraviolet C (UV-C)): OnTudeckoe msnydeHue, KOTopoe oxsaTbiBaeT
MOMHOCTLIO cNekTpanbHbI AnanasoH oT 100 Ao 280 HM (CM. TakKe BbILIENPUBEAEHHBIE MPUMeYaHunst).

MpumeyaHune—YneTpadronetToBoe nanyyeHne B guanasoHe Huke 180 HM (HasbiBaeMoe BakyyMHbiM YD)
NMONHOCTBLIO MOMMOWAETCA KUCMOPOAOM Bo3ayxa. [Ans uenen aToro ctaHgapTa HWKHEN rpaHnLen Avana3oHa AnuH BOrH
Y®-C npuHmumaetcs 180 Hm.

3.44 Bupumoe nanydeHue (visible radiation (light)): Mio6oe onTuueckoe UsnydeHme, KOTOPOE MOXET
HenocpeAcTBEHHO BbI3BaTh 3puTensHoe owyweHne [MOK 60050(845), TepmuH 845-01-03].

M pwuwmeyanune — BHacToswem craHaapTe 3HaUEHNS 3NEKTPOMArHMTHOTO M3NYYeHUs!, B KOTOPOM ANTMHbI BOMH
MOHOXPOMaTUHECKNX KOMIMOHEHT nexat mexay 380 n 780 Hm.
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4 MakcumanbHast BO3MOXHas 3KCno3nuus

4.1 O6wme 3amevaHus

BenuuuHa yCTaHaBnMBaeT HNXKHNE YPOBHU BPpeAHbIX CbaKTOpOB, OCHOBaHHbIX Ha COBPEeMEeHHbIX AaHHbIX,
nony4yeHHbIX 3KCnepuMeHTanbHbIM NyTeMm. OHUNpUMeHsATCS, YTOOI Y4UTbiBaTb 3KCNO3ULUIO B TE4EeHUEe BOCb-
MudacoBoro nepunoga. MB3O gomkHa ncnonb3oBaTbCA Kak PYKOBOACTBO NP KOHTpoONe 3KCMO3NLNA U He AoN-
XHa paccMaTpMBaTbCA KaK CTpOro onpeaeneHHoe pasaeneHne mexay 6e30nacHbLIMU 1 ONacHLIMU YPOBHAMU.
3Tn npegensHele YPOBHM HE NPUMEHAITCA K CBETOBOW YyBCTBUTENBLHOCTUN YenoBeka Unu YyacTen ero Tena,
nogBepraeMblX 3KCNO3NLINA.

4.2 AneptypausmepeHus

MpumMepHan anepTypa, koTopas AOMKHA UCNOMNb30BATLCA MPU BCEX M3MEPEHUAX U pacdeTax ypoBHei
3KCNo3nuLnm, onpeensieTcsa kak AMaMeTp Kpyra, B npeaenax KoToporo AeCTBye T OCBELLEHHOCTb UMM 3KCMo3u-
LMS M3MyYeHUs. 3HaYeHnsa 3TUX anepTyp nokasaHbl B Tabnuue 2.

Tabnwya 2— MvuHMManbHble guameTpbl anepTyp, NPUMEHAEMbIX NPU U3MEPEHUN OCBELLEHHOCTH, IKCMO3ULIMK, Ap-
KOCTW U MHTErparnbHOW Mo BPEMEHU SIPKOCTU

[lmameTp anepTypbl M3MepeHus B criyuae
CrieKTparbHbIil AUanasoH, JnuTenbHoCTL SKCMOHMPOBAHWS, MM
npumeHsembin B8 MBO MynKTe! aKeno3uumm, ¢
a3 Koxa

180 HM 10 400 HMm 4.8.1 t<3 1 1

t>3 7 7
>380 go 1400 Hm 48.2.1,4.82.2 IMobas 7 3,5
>1400 go 3000 Hm 48.2.3 t<3 1 1

t>3 3,5 3,5

MoryT ncnonbsosaTbest 66MblUME anepTypbl USMEPEHUs N0 CPaBHEHWIO C AaHHBIMU B Tabnuue 2, ecnu
OCBeLLIeHHOCTb paBHOMEpHa No AMaMeTpy anepTypbl UBMEPEHWUS U €CINM CTPOTO U3MepeHa YyBCTBUTENbHOCTb
npuemMHUKa B cucteme nsmepeHnid. OgHako ¢ UICTOYHUKaMM ONTUHECKOTO U3ITyYeHUsl Henb3sl AOCTUYb paBHO-
MEpPHON OCBEeLUEHHOCTU K3-3a CTPYKTYpbl M3ny4deHust (UMetoTca Gonee ropsiume TOUKU), peKoMeHayeTcs
nonb30BaTbCs AaHHLIMU TaBMLbI 1 4TS TOPSYMX TOYEK.

Korpa npumensietcst MBO ans koxu, pekoMeHAyeTCs UCnonb3oBaTh NPUeMHUKA, OTBET KOTOPbIX NPONnop-
LiMOHaseH KOCUHYCY Yrna nageHust nanyyeHusi. 3HauyeHusi 3KCno3snLuMm 451 rnasa npu usnydyeHud B agnanasoHe
AnvH BosH oT 380 Ao 1400 HM MoryT nsmepsaTbCs ¢ AMameTpoM anepTypbl 7 MM (rNas YyenoBseka).

4.3 OuameTp 3pauka

MBO3 npumeHUTensHO K rnasy B AvanasoHe AnvuH BonH ot 380 Ao 1400 HM (4.8.2) 6asupyeTca Ha cTaHaap-
THOM AnameTpe 3payka dgq 7 MM Ans BpemeHun < 0,5 ¢ u 3 MM Ansa Bpemenm > 0,5 c. B 3aBucuMocTn oT ApkocTu
HabnoaaemMoro CBeTOBOrO Nosisi AuameTp 3pavka BapbuUpyeTca MexXay 3Ha4eHneM MeHblLue, 4em 2 MM, 1 601b-
e, 4eM 7 MM. [inameTp 3payka BapbupyeTcs Takke OT UHAMBUAYanbHbIX 0COBEHHOCTe i YenoBeka, oT npeame-

Ta HabnogeHus, BospacTta u ap. Popmyna (5) MoxeT 6bITb UCMONb30OBaHa ANA pacyeTa AvaMeTpa spadka dap,
MM, OT 3HaYeHMs ipKocTH L, Ka/M2, obbekTa HabnogeHus

662Mm (5)

0,32
L
1+ Y
8,24 kg /m ]

Gy = 1,29 MM +

PI/IcyHOK 4 nokasblBaeT 3aBMCMMOCTb anamMeTpa 3pavka OT APKOCTU.
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PucyHok 4 — 3aBrvcMMOCTb AnameTpa 3padka oT SpkocTy Habnogaemoro nNons B COOTBETCTBUM C [5].

KoppekTupoeka 3HavyeHUn MBO B ananasoHe anuH BonH ot 380 go 1400 Hm n ansiepemern > 0,5 ¢ B OTHO-
LeHWM K CTaHAapTHOMY AnameTpy 3payka d, (AnameTp 3padka UcronbaytoT Ans onpeaenexns MB3) nponsso-
ANTCS B MPOMNopLMoHanbHOM 3aBUCUMMOCTUM OT MITOLLaAM 3padka:

2
Evgaldsp) = EMBS(ds)'[:;] unm (6)
2
Hyea(dap) = Hyea(ds) - [:;] nnm (7)
_ dg 2 (8)
LMBS(dsp) - LMBS(ds) . E .

MpumedaHune— Bcny4asx, Korga uCTOHMHVK U3MNyHEHNS UCMIONBb3YETCA NPU OHEHBb Pa3HbIX YCMOBUSIX OCBELLE-
HUA (Hanpumep, B Te4eHue AHsl, HoYblo U T. A4.), byaeT Hambonee 6e30nacHbIM paccunTeiBaTh 6830NaCHOCTb U3NYyYeHUs
npv guameTpe 3padka 7 mm.

4.4 MNoBTopsOWMECH UMNYIbCbl, MOAYNTUPOBAHHOE UITU CKaHUpYOLWee U3nyYeHue

MocKkonbKy KPUTEPUIA SKCMOIULMN YCTaHOBMEH AN MHOMOKpaTHOrO MMNYSbca, HE06X0ANMMO YCTaHOBUTb
orpaHU4YeHnst NPU UCMONb30BaHWN MOBTOPSIOWMXCS UMMYbCOB M3nydeHust. Hambonee uenecoobpasHo
NCMOMb30BaTb UCTOUHMKNA, UMUTUPYIOLLME HenpepbiBHOe nanydyeHune. OOHako, ecnn MrHOBEHHOE 3HaveHue
BbIXOAHOro M3nyyeHus nepuogudeckn nagaet Hwke 10 % ero ycpegHeHHOro 3HauyeHusi, NPUMEHSIIOTCA
crnegytolwne MeToapl.

Ons anvH BonH < 380 HM 3HauveHne BennunHel MB3 onpeaenseTca ncnonb3oBaHneM B 60MbILIMHCTBE
criyyaes cregyoLwmx orpaHudmBaownx tpebosaHuiia) n b).

3HauveHue BenuumHbl MB3 ana anuH BonH > 380 HM onpeaenseTcs UCMonb3oBaHMeM B GOMbLUNHCTBE
criyyaeB orpaHuymTenbHBIX Mep b) 1 c).

a) OHepreTudeckas 3KCcnosmuusi HSp (cOOTBETCTBEHHO MHTErpanbHasi No BpemMeHu SPKOCTb LSp) npwm
nto6oM 0AUHOYHOM UMMYTbCe ANUTENbHOCTbIO ¢ BHYTPY NoceaoBaTeNbHOCTA UMMNYIILCOB HE NPeBbILaeT 3Ha-
yeHue MB3 Hyg5 (Liyga) AN OAUHOYHOTO UMMNYNbCA ANUTENbHOCTLIO £

Hsp < Hyps(®), (9)
COOTBETCTBEHHO

Lsp < Lupoa(®)- (10)
b) YcpeaHeHHas no BpeMeHW 3HepreTnieckas 0CBeLeHHOCTb £, (COOTBETCTBEHHO APKOCTbL L) nocne-

ACBaTEeNbHOCTM UMMYTbCOB B TeueHne T He Ao/mkHa npesblluaTh 3HaueHne MBO £y g (COOTBETCTBEHHO Lyg )
ANA 0ANHOYHOTO UMNYIbCa B NocneaosaTensHoCTH T.

Em < Emga(T), (11)
9
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COOTBETCTBEHHO

L < Luga(T)- (12)

YcpeaHeHHas Mo BpeMeHu aHepreTudeckas ocBelleHHOCTb £, (COOTBeTCTBeHHO ApKoCTb L) 3a Anu-
TeNbHOCTb 3KCNo3nLMn T MOXeT BbITb paccyMTaHa cregytowmmMmn CooTHOLLEHUAMM:

Em=N-HSp/T, (13)

COOTBETCTBEHHO

La=N- Lsp/T, (14)

rae N — nonHoe Y1Mcno MMNynLCoB B TeYeHWe OMUTENbHOCTN 3KCno3numn T.

c) OHepreTuyeckas sKcnosnums HSp (COOTBETCTBEHHO WHTErpasibHasi Nno BpeMeHn 3HepreTudeckast
APKOCTb Lsp) Nobore 0AMHOYHOrO UMNYbca ANNTENbHOCTLIO  YMHOXaeTCA Ha KOPPeKTUPYHOLLIMIA KoaddnLn-
eHT Cg. ITOT KOPPEKTUPYIOLLNIA KoadpuLmeHT Cg NpMeHseTCA TONbKO AN ANUTEeNbHOCT UMNYIbca Kopoye
0,25c¢:

Hsp < Hyes(®) - Cs, (15)
COOTBETCTBEHHO

Lsp < LMBS(t) ) C5, (16)
roe Cg = N-1/4;
N — oxuaaemoe MnosHoe Y/CII0 UMMYbCOB B 3KCMO3NULUN.
3T ABa ypaBHEHUs 3KBUBANEHTHbI CrieAyoLLIM YPaBHEHUSIM:

Hsp - Hsp
Huea(t)-Cs  Hupal(t)

NV <1, (17)

COOTBETCTBEHHO

Lsp = Lo g (18)
Lyes(t)-Cs  Lupal(t)

Korga nocnenosaTtenbHOCTb MMMYSIbCOB COCTOMT M3 UMNYNLCOB Pa3HON ANMUTENbHOCTU §; UNKU pasHbIX
OAMHOYHBIX UMMNYMbCOB, 3HepreTuyeckas 3KCnosuuusa Hg,; (COOTBETCTBEHHO WHTerpanbHasi no BpemeHu
APKOCTb L), nonyyaetes us (17) 1 (18) c yuetom ypaBHeHui (15) n (16):

Hopi )" (19)
N () =

COOTBETCTBEHHO

L. 4
N, | —P | <1, (20)
N (LMBS(ti)J

rae N; — 41cno UMMynbCoB ANUTENbHOCTLIO 1 ;
N = ZN,- — OoXngaemoe NosIHoe YNCIO UMMYIILCOB B SKCMO3ULIUM.

B HekoTOopbIX Criydasx 3KCNo3uLumus NsnyvyeHuns 0aAMHOYHOro UMNynbea Hsp MoxeT bbITb Hke MB3, koTo-
pasi nonyveHa Ans HenpepbIiBHOM 3KCNO3ULMM Ha HEKOTOPOM 3HaYeHUN NUKOBOW MOLLIHOCTU, UCMOMb3YyeMOoNn
AONA yCTaHOBINEHNS BpEMeHW 3KCNo3nLMK. YUUTbIBas ckasaHHoe, MOXeT BbiTb ucrnonb3osaHa MBO ans Henpe-
PbIBHOMO N3MNYyYEeHUS!.

4.5 Yron ctaArmBaHusi UCTOMHUKa

CornacoBaHHoe orpaHuyeHune yrna cTarnsaHns BUANMOro UCTOMHMKA UCMonb3yeTes B AnanasoHe AnuH
BoJTH 0T 380 8o 1400 HM, rae nsnyyeHne MoxeT (PoKyCcMpoBaTbCA MPenoMasoLLEen YaCTbIo rasa Ha ceTyaTke.

[ Ba orpaHnyeHuns yrna cTarmBaHus UCNonb3yloTCA B HACTOSALLEM CTaHAapTe: yromn, 48 TepMUHUPOBaHHBIA
npegenom mexay MasnblM UCTOYHUKOM U MPOMEXYTOYHBIM NUCTOYHUKOM (MUHUMATbHBIA Yron CTATMBaHUS
Oy V1 YTOI, 1ETEPMUHUPOBAHHBIA NMPeAeiomM Mexay MPOMEXY TOUHBIM UCTOUYHUKOM 1 GOMbLIMM UCTOYHUKOM
(MakcumanbHbIA Yromn CTAMMBAHNS Oyac)-

MeHbLine 3HaYeHNs MAHUMATILHOTO Yrna cTarneaHua (a,,,,) MBO He 3aBUCAT OT pasmepa UCTOYHMKA.
3HayeHue oy, 3aBUCUT OT ANMUTENLHOCTM 3Kenosuuun t (Tabnuua 3).

MpwuMmedaHune— 3aBUCMMOCTb MUHUMAILHOTO YITa CTAMMBaHUA OT ANMTENBHOCTU SKCMO3NLMM OnpeaenseT-
CA BpeMeHeM BpalleHus rmasa. [ins spemenn > 10 ¢ sHeprus, nonaaapiuas Ha nnowaabs cetyaTku, 6ygeT Gonblue, yem

10
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ansspemenu 0,7 c. 3ToTyron a,,,,, PaseH 11 mpag. [ins ovens npogomxurensHon skenosnumumn 1000 ¢ n Gonee, korga cno-
coBHOCTb BpalleHWA rnasa CTaHOBUTCH AOMUHAHTON, yron 6yaeT Gonbwe 100 mpag.

Tabnuua 3—TlpegencHbie yrnbl CTAMMBaHUS AN rnasa

Yron Bpemst 3Kkcro3uLmmu
o gy = 1,45 mpag ansat<0,7c
Oy = 2 34 mpag ana 0,7 c<t<10c
oy = 11 Mpag ansat>10c¢
Clyake = 100 mpag = 0,1 pag

Bonbluve sHaveHNs MakcMarnbHOro yria cTaruBaHus (o) MBO He 3aBUCAT OT pasMepa UCTOYUHMKA.
3HadeHNe o, HE 3aBUCAT OT BpEMeHU akenoanuum t(Tabnuua 3) m ans scex cnyyaes coctasnset 100 mpaa.

MpoMexyTouHbIe 3HaYeHUA MeXAY MUHMAnNbHBIM YITIOM CTATUBaHNUSA U MakcuMarbHbIM YriioM CTArvBa-
HuUs BNNsoT Ha MB3 n3-3a onacHOCTU TENMOBOro BO3AeNCTBUSI Ha ceTUaTKy. 3HaueHUs BENTMYMH, BblpaXkaeMblX
KaK aHepreTuyeckas ApkoCTb U UHTEerpansHas rno BpeMeHu ApKocTb, 06paTHO NPONopLMOHalbHLl pasmepy
ncToYHMKa. [ins onucaHnsa sasmcumoct MBO 0T pasmepa UCTOUHUKA UCTONb3YeTCA KOPpPEeKTUPYIOLLINA Ko3d-
duumneHT C:

Co = Oy ANA 0L < Oy
Co =0 ANA Oy < A< Oyayes
Co = Oyarc ANA Oygye < O

3HaueHua npeaenbHbIX YIMOB CTAMMBaHWUSA HeOBX0AUMbI NS TOro, YTOBLI UCMoSL30BaTL CorfacoBaHue
MPUMEHEHNS ANINTEeNbHOCTA 3KCMO3ULMK, T. €. dy,,, = 1,5 Mpaj ans oAVHOYHBIX UMMYIIbCOB kopoye, 4em 0,7 ¢,
N oy, = 11 Mpad ana AnuTenbHOCTH 3KENosnLmMmn 6onbLue, Yem 10 c.

Yron cTArnBaHusa yannHeHHoro UCToHHUKa onpeaenseTca apudmeTMIeckm s3HaueHmemM MakcumarnbHbIX
1 MUHUMATLHBIX YTIIOB pasmepa ucTouHuKa. Mio6oi pasmep yrna, 6onblue 4em a,,,, Wi MeHblue 1,5 mpag,
[OMKeH IMMUTUPOBATLCA  a,,, W1 1,5 Mpaa COOTBETCTBEHHO BMECTO NPEXHEro 3Ha4yeHuUs pasmepa.

Yron cTArvBaHWsA UCTOYHUKa onpeaenaeTca Ha paccTOAHUM, MPU KOTOPOM NPOU3BOANTCA SKCNO3ULUS.
Haunyuwiee pacctosHne, npu KOTOPOM rnas venoseka cnocobeH pesko hokycuposaTthes, cocTaBnseT 100 mm.
Mpu MeHbLLEM PAcCCTOAHNN N30BpaxeHne NCTOYHNKA cBeTa ByaeT He ChoKyCMPOBAHHBIM U cMasaHHbIM. Ho
paccTosaHne meHblue 100 MM NpUmeHsaeTcA, NO3TOMY B 3TOM CTaHAapTe OHO UCNosb3yeTcs ANa pacyeTa yrna
CTAMMBaHNA UCTOYHUKA.

4.6 BpemeHHan 6a3a

Iio6oe HeobxoanMoe cornacosaHue co 3HadeHuammn MBO GasupyeTca Ha oxuaaemMon ANUTENbHOCTU
akcnosuumn. Korga HabniogaloTca sipKMe WUCTOYHWMKW, UMeEloLuMe SpKOCTb MpUPOAHbIX 00bekToB Gonee
104 ka/M2, NpeaenbHLIM BpeMeHeM akcnosuumn 6yaeT 0,25 ¢. Korna MBO seipaxaetcs B [k/MZ n oxugaetca
ee filelicTBMe B TeUeHue 8 4acoB, 3TO CBUAETENLCTBYET O TOM, YTO MPU HOPMASbHBIX SKCMO3ULIMOHHBIX YCNOBUAX
3TOro AOCTATOYHO, YTOObLI MHTErpUPOBaTb OCBELLEHHOCTb B yNbTpadroneToBon cnekrpanbHon obnactn B
TeueHue 8 YacoB U NPUMEHUTb HOPMbI BocbMuyacosoit MBO.

4.7 JHepreTuyveckan APKOCTb U IHepreTUYecKas ocBeLWeHHOCTb

B cnepaytowmx pasgenax MB3 xapakrepusyeTtcst Kak 3HepreTudeckast ApKocTb (COOTBETCTBEHHO UHTEr-
parnbHas No BpeMeHU aHepreTUieckas sIpkocTb), a B HEKOTOPbIX — KaK 3HepreTuyeckasl 0CBELEHHOCTb (CooT-
BETCTBEHHO 3HEPreTuyeckan 3KCno3uuus).

UT06bI paccunTaTh 3HEepPreTUHECcKyo OCBELLLEHHOCTL N0 3HepPreTUYEeckon APKOCTU NpU yrne HabnoaeHns
€= 0(cm. 3.29), gocTaTo4HO NOCNEAHIO YMHOXMUTb Ha TENECHbIN yron 2, CBA3bIBAIOLLMIA UICTOYHWK C FNa3oMm

E=L-Q. (21)
Ota chopMyna npeagnonaraeT Manbii TenecHsl yron . bonee obuiee BbipaxkeHue byaeTt Takum

dE=L-d. (22)
1
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Ona manoro KpYrnoro UCTOYHUKa MeXxay NIIoCKAM YIIoM o U TeNeCHbIM yrnomM Q cyllecTByeT cneayto-
uiee CoOoTHOLeHne

o=%7 (23)

3T NpUBOAUT K cnepgyouleMy COOTHOLUEHUIO MeXXay 3HEepreTNYeCcKon OCBELLEHHOCTLIO U SHepreTnyec-
KOW SIpKOCTbI0 ANl yrna ctarmpaHusa o

(24)

2
E= L."‘4‘TE =0,785a2 - L.

OKBUBANEHTHBIE COOTHOLLIEHWUA MPUMEHSIOTCS AN1A MHTerpanibHOM Mo BPEMEHU sSIPKOCTU 1 aHepreTuYec-
KON 3KCNo3nL M.

MpumeuvaHune 1—pubop, onpegensowmii S3HEPreTUUECKYI0 SIPKOCTb MO HOpManu, U3MepsieT MOLWHOCTb
M3ny4YeHus1, NPoXoasiLLyIo Yepes pasnvyHble anepTypel U B onpegeneHHoM 3agaHHoM yrne. B HacTosiwem cTaHgapTe, Kor-
Aa NpYMEeHSeTCA 3TK cooTHoweHusA, MB3 BbipaxkaeTcs Yepes aHepreTMYeCKyo SPKOCTb, TENTECHbIN yrorn £ npy uamepeHu-
X AOMKEH BbITh paccunTaH ¢ UCMONb3OBAHUEM Oyy,,,-

Mpumeyanue 2 — KorgaeenvinHa MBO BbipaxkaeTcs 3HEPreTMUe CKon SIPKOCTBIO MO U3MEPEHHON 3HepreTh-
YeCcKOoW 0CBELLEHHOCTU C UCMONb30BAHUEM 3TUX 38BUCHMOCTEN, SHEPreTUYecKasi OCBELLLEHHOCTb AOMKHA BbiTh U3MEpeHa
C TENecHbLIM YINoM €, CBSI3aHHBIM C HAVMEHbLLWM PasmMepoM UCTOYHUKA &, HO He 6onbLLe, Yem (aSMH - w)4.

4.8 MakcumanbHo BO3MOXHaf 3KCNO3ULUA ANA rnasa

4.8.1 YnbTpadcduoneToBbi CNeKTpanbHbI Auana3oH

4.8.1.1 CneKkrpanbHbIi Agnana3oH mexay 180 1 400 Hm

B cnektpanbHom ananasoHe mexay 180 1 400 HM adbdekTuBHan sHepreTUIeckas OCBELLEHHOCTb E 4 1
COOTBETCTBEHHO dHepreTUYecKas SKCNo3nLMA Hyy paccunThIBaOTCA Mo crneayiowmumM popmynam:

400HMm 25
Eui= > E,0) S()- A%, (@3)

180HM
COOTBETCTBEHHO
400HMm (26)
He= D Hp(0)-S()- Ak,
180HM

rae E; (A) — cnekTpanbHas aHepreTnyeckas oCBeLeHHOCTb;
H, (X)) — cnekTtpanbHas eHepreTnyeckas sKCrno3nLms;
S(A\) — oTHocuTenbHasa crnekTparnbHan apeKkTUBHOCTbL (NpUnoxeHne B 1 pucyHok 5);
Al — creKTpanbHbIil UHTepBan.

OTHocuTenbHas cnekTpanbHas acdekTBHOCTb S(A)
0 ]
10

10™" X
10°
102

1o \\\
4

10

200 250 300 350 400
OnvHa BonHbI, HM

PucyHok 5 — OTHocuTenbHas cnekTpanesHas agekTeHoCcTb S (1)

12
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MakcumansHas gonyctumas SCb(*)eKTI/IBHaﬂ 3KCNo3numnsa nsnyveHus Heff paBHa
Hegr = 30 /M2, (27)

Ana naHHo7 apcheKTUBHOM OCBELLEHHOCTN 4OMNYCTUMOE BpeMs 3KCMO3ULNN B, ., B CEKYHAAX, ANA 3KCNO-
3uULMK yNbTpadroneToBoro N3ny4yeHus B cryvyae HesalulieHHoro rnasa onpegensietcs no hopmyne

30 O /m2
b = —f:lﬁ . (28)
(5]

Bpemsi akcnosuunm MoxHo Takke onpeaenuTb no Tabnuue 4, 8 KOTOPOM AaHa MakCUManbHO AoNycTUMas
ahbpeKkTNBHANA OCBELLEHHOCTb ANA ANMTENBHOCTU 3KCMO3MLIMM 3a AeHb.

Tab6nwnuya 4 — MakcmanbHO JonycTumas akenosuums YO nanydenusn

AnuTensHOCTL SKCMO3WLMK MakcumansHo gonyctumas AnNnTensHOCTL 3KCMO3NLMK MakcumansHo gonyctumas
3a feHb OCBELLEHHOCTb E g, B/m?2 3a JeHb OCBELLEHHOCTb Eeﬁ, B/m2
8y 0,001 5 MUH 0,1
4y 0,002 30c 1
2y 0,004 10¢c 3
Ty 0,008 5¢ 6
30 mMuH 0,017 1c 30
15 MuH 0,033 05¢ 60
10 MyH 0,05 0,1c 300

4.8.1.2 CnekTpanbHblii AnanasoH Mexay 3151 400 HM
MakcumanbHo gonycTuMas 3KCNo3uLMs NOMHOro U3NyYeHns B BOCbMUYaCOBOM Nepuoa B CNeKTparnbHbIA
AnanasoH mexagy 315 1 400 HM Takas

Hye = 10% I/m2. (29)

NpwumedyaHne— BcnekrpansHom gnanasone ot 315 0o 400 Hm ACGIH ycTaHaBnMBaeT SHEPreTMYeCKyio 3KC-
noauuuio 104 ﬂ)K/Mz, orpaHuyeHHyto grnutensHocTteto 1000 ¢, a npy 66MbWe ANUTENBEHOCTU — 3HAYEHNEe SHepreTuYec-
Kot akenoauumm 10 Ix/m2.

4.8.2 Bugumbin 1 uHppakpacHbIi cnekTpanbHble gUana3oHbl

Cnegytolwe Tpy onacHble yHKLMN MOTYT 6bITb Ha3BaHbl Tak: TEMIOBasi ONacHOCTb KeTyaTku, hoToXu-
MUYecKas CBeTNo-ronybas onacHoCTb KNeT4YaTku, paanaumoHHas MHdpakpacHas onacHOCTb AN porosuubl U
xXpycTanuka. Hanbonbluee orpaHA4YeHNe Kaxa40ro n3 Tpex Bo34eiCTBUN BHOCUT UCTOUYHUK U3NTyYEeHUs.

3HavyeHunst MakcMMarnbsHO A0NyCTUMOR akcnosnunn 4.8.2.1 1 4.8.2.2 ycpeaHeHbl Ang cTaHAapTHOTO ava-
MeTpa 3paykano 4.3.

4.8.21 TennoBas onacHocTb knet4yatku (ot 380 A0 1400 HM)

Onpepnenerue atheKTUBHON APKOCTU LrH UCTOMHMKa AN AnanasoHa ot 380 Ao 1400 HM nponasoaUTCA
no cneaytowein dopmyne
1400HMm (30)
Lrr= 2 Ln ()-R()-AN,
380HM
rae L, (L) — cnekTpanbHas 3HepreTn4eckas ApKoCTb;
R, (1) — (yHKLMA TENMoBOA 0NacHOCTM KNeT4aTku (CM. NpunoxeHne A v pucyHok 6);
A) — cnekTpanbHbIA UHTepBan.
Y106l 3aLlUMTUTL KIeTHYaTKY rnasadYenioBeka oT Bpeda TENIOBOro BO3AENCTBUSA, 3HAaYEHME MaKCUMabHO
AonycTuMon ohheKTUBHON APKOCTA Lgty MPY ANUTENLHOCTM 9KCNo3nLun t:

104
10c<t Loryy = 2810 BT (31)

C M2 .C ’
¢ P 13
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5.10* Bt (32)
18 Mkc <t <10 ¢ L =
RTH ™ ¢ (7% w2 cp
4
t< 18 Mmkc LRTH: 5-10 Br f (33)

c, 1" m2.cp

rae t — pnMTENbHOCTb 3KCMO3MUUK B CEKYHAAX;
C, — KoppeKTupytoLmnii koachumLmeHT cornacHo 4.5 B paghaHax.

10
1
RM) ™
0.1
B(A),

0,01
0,001

300 400 500 600 700 800 1000 1200 1400

DO nNwHa BOMHbLI, HM

PucyHok 6 — dyHKUMA TENNoBoM onacHocTy KnetyaTtku R(X ) n yHKLMS CBETNO-ronyoo onacHocTu knetyatkm B(A )

MakcumarnbHo AonycTUMast 3HepreTUYeckas ApKOCTb onpeaensaeTcs ¢ UCnonb3oBaHNEM 3TUX (PYHKLWA B
AvanasoHe AnuH BonH Mexay 1050 n 1150 HM Ana oy, U Oty COOTBETCTBEHHO (PUCYHOK 7).

MakcumanbHO AonycTUMas aHepreTuieckas
sipKocTb L, BTI(M2-cp)
10™

103 ~\
1012 N TennoBasi ONacCHOCTb KNneT4aTku
\ (1050 — 1150) HM

10"\ N\,
R AN N\,
109 \ \
[ —

108 \ ~~
N
107 S =
6 LRTH Ans Olyaxc \\ _RIM
10 Lig ANA Oy |
105-9-8-7-6-5432-1012345
10107 10°10°10° 10710 10“ 10" 10" 10" 10° 10° 10" 10

Bpewms akcnoauuum i, ¢

PuUCyHOK 7 — 3aBUCHMOCTb MakcnmarnbHO AONYCTUMOW SHEPreTUHECKon APKOCTM OT BPEMEHW NPK 3HaqeHnsax Lig v LrTH

14
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[na no6oro NCTOYHMKA CO CTArMBaeMbIM yrioM o Gonblinm, Yyem 0,1 pad, 371 npeaenbHble 3HaYeHNs
paccyMTbIBaOTCA TakK:

_Br .

10c<t Lgrh = 2,8-10° 5 (34)
M~ -cp
_510° Br .
18MKc < t<10¢C LRTH_ﬂTm' (35)
412 Bt
t< 18 mMkc L =,
RTH £0.9 M2-Cp (36)

rae t — Bpems SKCNO3ULMA B CEKYHAaX.

Ons nHdpakpacHbIX UCTOYHUKOB CO criabbiMy BU3yanbHbIMUA CTUMYNaMn, HeageKkBaTHbIMKU, YTOObI Npo-
13BECTU 3puUTenbHOE oulyllieHue, achdeKkTuBHan UHdpakpacHasa sHepreTuyeckas pkocTb L p onpeaensercs
no cneaytowen copmyne (crnabblin BU3yanbHbIA CTUMYN 30€Cb Takon, Y KOTOPOro MakcumarbHas sIpKoCTb,
ycpeaHeHHasi B Kpyrnom none 3pexus c yrnom 0,011 paa, coctaBnseT MeHbLe, 4em 10 K/J,/MZ)

1400HMm 37
Lr= 2Li(®)-RM- Ak, e
380HMm

rae R(a) — BecoBas pyHKLUMA TENNOBON ONACHOCTU KNEeTYaTKK (CM. NpUIioXxxeHune A n pucyHok 6);
L, (A) — cneKkTpankHas sHepreTu4eckas spkoCcTb UCTOYHMKE.
UT06bI 3aLWMTUTL KIeTYaTKy rasayYesioBeka oT Bpeda TeN/I0BOro Bo3aeicTBuMs, 3HavyeHUe MakcumMasibHO
Aonyctmon opheKTUBHON UHGPaKpPacHON APKOCTU Lz AOMKHO BbiTb

t>10c L|R= 6800 MzB-::p N (38)
o .

rae C, — KOppeKTUpYLLni Koo puLimeHT cornacHo 4.5 B pagnaHax.
Bua doyHkuMM ANA o, M COOTBETCTBEHHO 04,5, B AMANA30HE ANUH BOSH Mexay 1050 u 1150 HM noka-
3aH Ha pucyHke 7.
Ons anutensHocTu akenosnumm kopode 10 ¢ npumeHsoT ypasHeHuUA (32) n (33).
4.8.2.2 ®oToxumuyeckas cBeTno-ronybasa onacHocTb knetyatku (ot 300 4o 700 HM)
Onpepaenerue ahdeKTUBHON CBETNO-TONYB0N 3HEPreTUYECKON APKOCTU Lg UCTOYHWUKA TPOU3BOAUTCA NO
cnegytoei chopmyne
700HM
Lg= D L;(2)-B(2)- Ak, (39)
300HM

rae L, (1) — crnekTpanbHas sHepreTudecKas spkocTb M BecoBast PYHKLMA CBETNO-ronNy60oi onacHoCTU (CM. Npu-
noxeHune A pucyHok 6).

UTobbl 3aLLMTUTb KeTUYaTKy rnasa YerioBeka oT Bpea BO3AeNCTBUS CBETMNO-roNyboro nsnyyeHus, sHa-
YeHne MakcumarbHO AonycTUMON 3deKTUBHON NHMPaKpacHON APKOCTU Lg AOMKHO BbITb:

6
£<10000 ¢ Lg=110" BT 0)
t m -cp
raoe t — BpeMs 3KCMo3ULMA B CeKyHAaXx, 1
t> 10000 ¢ Lg=100—2" . @1)
MZ.cp

MpumedaHwue—[nsa AnUTensHOCTU 3Kkcnoanumm kopoye 10 ¢ npeaenbHblie 3HaYeHNs1 TENNOBOW OMNacHOCTU
KneTyaTkn Lpt 06bI4HO MeHbLWE, YeM NpeaeribHble 3HaYeHus Ansa cBeTno-rony6oit onacHocTw.

Koraa (32) He ynoBneTBOpSET UCMbITAHWUAM, MakcUManbHas AnMUTenbHOCTb b, onpeaenseTcs no cop-
myne

1.106 ¥
m2.cp (42)

MaKc LB 15
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[nsa onpeaeneHus acdekTUBHON CBETNO-roNy6oit ocBeLweHHOCTH Eg nonb3ytotea cneayoluei opmy-
nown
700HMm
Eg= Y Ej(M)-B(r)- A, (43)
300HM

rae E,(A) — cnekTpanbHas sHepreTnyeckas ocselleHHocTb, B(A) — BecoBas (yHKUMA ceeTno-ronybomn onac-
HOCTM ceT4aTKM (CM. NpUnoxeHne A 1 pUCyHoK 6) 1 Al — cnekTparnbHblA nHTepBan.

UTo6bl 3aWMTUTL KITeTYaTKy rfnasa 4YenoBeka oT Bpeda BO3AeNCTBUSA CBETO-ToNy6oro nsnyvyeHus npm
yrne cTArMBaHus UcTodHnka o < 0,011 pag, sSHayeHue MakcumMarbHO AONYCTUMON 3 EKTUBHOM CBETO-TOMy-
601 3HepreTM4ECKON OCBELLEHHOCTMN Lg AOKHO BbiTb:

Ik
100
2 44
£<10000 ¢ Es=+°p; (44)
t> 10000 ¢ Eg = 0,01%, (45)

rge t — AnUTenbHOCTb 3KCNO3ULLUA B CEKYHAaX.
Korga npoBoanTh pacueThbl ANUTeNsLHOCTU NO chopMyne (44) He NpeacTaBnsaeTCa BO3MOXHbBIM, 3TO BpeMst
takc ONPeAenseTcs no opmyne
Ox
Lo (46)
MaKC EB .

4.8.2.3 UHcbpakpacHaa paguauuoHHasli onacHOCTb ANS poroBuLbl U XpycTanuka rnasa (ot 780
£0 3000 Hm)

YTobbl M3GexaTb ONacHOCTM TeNMoBOro BO3AENCTBMS Ha POroBMLY M MO BO3MOXKHOCTW YMEHbLIMTbL BO3-
AeicTBMe Ha XpycTarnuK rnasa (Bbi3biBarolLee kKaTapakTy), B CrieKTpansHoM ananasoHe mexay 780 1 3000 Hm
MOMHY0 SHepPreTUYeCKyIo 0CBELLEHHOCTb E|g orpaHn4nBsatoT:

£>1000 ¢ E\r = 100 B1/m2; (47)
_ 18-10* Br
£<1000 ¢ ER= "z 2 (48)

rae t — AnnTenbHOCTb SKCNO3ULLMU B CEKyHAaX.

Mpu xonogHoit okpyxatoweit cpeae 3Th Npeaenbl MOTYT BbiTh yBenuieHbl Ao 400 Bt/m2 npu 0 °C n
300 B1/M2 nipun 10 °C, koraa uHgpaKkpacHble UCTOYHUKIA UCMOMNb3YIOT TEMOBOE U3TyYeHMe.

3HaveHns MakcumanbHO A0MYyCTMMOI1 SKCNO3ULMK 3TOro pasaena ycpeaHeHbl Ana ctaHaapTHOro ana-
MeTpa 3payka no 4.3, ogHaKo anepTypy naMepeHuit BeibupatoT cornacHo Tabnuue 2.

4.8.3 OGuiee npeacTaBneHue 0 MaKCUManNbHO BO3MOXXHOMW 3KCMO3ULUMU FNa3

Tabnuua 5naeTobWwee npeAcTaBrneHne 0 3Ha4YeHUSIX MakCUMarbHO BO3MOXHOW 3KCNO3ULUMK ANA rnasa.

Tabnunya 5— MakcumanbHO BO3MOXHAs SKCTIO3VNUMA IMa3a

OnutenbHOCTL 3KCNo3uuuu t, ¢
CBoWiCTBO 1 BecoBble yHKUMM | [INMHA BOMHBI A, HM
10°—1,8-10° | 1,8-10°—10 10—10° 10°—10* | 10°—3-10*
400HM 2
- 180 pno 400 30 x/m
Hy = > Hy(A)-S(A)- AL A
180HM
400HM
_ 315 po 400 10* Mx/m2
Hyo= D Hp (L) AL A find
315HMm
700um 300 ao 700 1109/t BT/m2- cp Br
Lg=_2.La(1)-B(A)- MM ! 100 —
300HM M™-Cp
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OkonyaHue mabnuupt 5

AnutenbHOCTb 3kcno3uuum £, ¢

CBOMCTBO U BecoBble hyHKUMM |  [lnuHA BOMHLI A, HM
109—1,8-10° | 1,8.10°—10 | 10—10% | 10°%—10* | 10°*—3-10*
1400Hm 412 BT 4 4
380 go 1400 5-10 Bt 2810 Bt
L = Ly (M)-R(L)- AL 09 ,,2 Yy — T~ 2
RTH 38%5"“”( )-R(A) Co 7" M%cp |C tV4 m2.cp Co Mm2.cp
1400Hm 780 po 1400 6000 Br
Lr= 2L(M)-R(1)-AL ApkocTtb < 10 ka/M2 Co m2.cp
380HM &
3000HM 4 2
_ 780 go 3000 18-10" Bt 100 B1/m
Er= 2 E(M)-M 3IE 2
780HM t M

4.9 MakcumanbHO BO3MOXHas 3KCNO3ULUA ANA KOXN
4.9.1 YnbTpacduoneToBbi cneKkTpanbHbIN guana3oH (o1 180 4o 400 HM)
B yneTpaduonetoBoM cnektpanbHoM AnanasoHe mexay 180 1 400 Hm adcekTuBHaA aHepreTudeckas

OCBEeLLEHHOCTb E, COOTBETCTBEHHO 3KCNO3ULINA N3NYUEHUA H g PACCUNTLIBAIOTCA NO CeyoLLMM BECOBLIM
dopmynam:

400Hm
Eer= 2 .Ex(1)-S(A)- A, (49)
180HMm
COOTBETCTBEHHO
400Hm
Her= 2 Hy.(2)-S(A)- AL, (50)
180HMm

rae E).()) — cnekTpanbHas OCBELLEeHHOCTb;
Hy(X) — cnekTpanbHas 3KCNo3nLMS U3NyyeHus;
S()) — oTHocuTenbHas cnekTpansHas apdekTUBHOCTL (CM. NpunoxeHue B 1 pucyHok 5);
A)\ — cnekTparbHbIA UHTepBarn.
MakcvumanbsHas gonyctumas athdekTuBHas 3KCnosnLns uanydeHns Hyg pasHa

Heg = 30 /M2, (51)

Ana naHHon 3 peKTNBHON OCBELLLEHHOCTU A0MNYCTUMOE BPeMs SKCNo3uLmm t,, . . B CekyHAax Ans akcrno-
3uLMmn ynbTpadnoneToBoro M3ny4YeHns B cryvyae HesalluLeHHON KOXN onpeaenseTcs Tak
f 30 Doxim?
Makec — —
Eqsf

(52)

Bpems akcnosunummM MOXHO Takke onpeaenuTs no Tabnuue 4.
4.9.2 Bupumbin n HdpakpacHbIi cnekTpanbHble AUanasoHbl

UTobbl 3aLUMTUTL KOXY OT TEMNMOBOro BpeAHOro BO3AEWCTBISA B cnekTparnsHOM AnanasoHe Mexay 380 u
3000 HM, MakcumarbHas BO3MOXHas 3KCno3uumst H ans 4nntensHoCcT akenosnumm t< 10 c gormkHa bbiTb paBHa

H=2.10%. {14 Ox/m2, (53)
rae t— ANUTENBbHOCTb BKCNO3NLUNN B ceKyHuax. 3TOT npegen npefoxpaHAeT OT TENJTOBbIX OXKOTOB KOXN.
He ycTaHoBneH npegen Ans AnutensHocTU akcrnosuumm 6onee 10 ¢, noaToMy HopMarnbHas peakuus

opraHusma 6y£l,eT onpeaensitTe Npegen 4encTaus n3ny4veHus. I'Ipeneanble 3HaYeHUs1 ANUTENbHOCTEN 3KCMo-
31U AOMUHMPYIOT NPU TENNOBLIX BO3AEACTBUSAX.
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4.10 doTomMmeTpUleckue cCBOMCTBa

[N HeKOTOPbIX UCTOUHWUKOB U3MYYEHUs1 IMUCCUS XapakTepuayeTcsl hoToMeTpuieckuMn cBOMCTBaMn
(o6bIuHO Ana doTonuyeckoro 3peHus). Ecnn amuccua rnasHeiM 06pa3omMm MOHOXpoMaTuyeckasi, To CooTse-
TCTBYlOLLIEE paguoMeTPUYECKOE CBOUCTBO MOXKET BbITb paccunTaHo Yepes poToMeTpudeckue CBOCTBa C y4ve-
TOM OTHOCUTENbHOW crieKTpanbHon achdekTnsHoCTN V(1) (CM. npunoxeHue C) u MakcUMarbHOW CeKTparnbHon
adhheKTUBHOCTU M3MNydeHus K,, (cM. 3.27). ins WnpoKononocHbIX UCTOYHUKOB 9TOT pacHeT HEBO3MOXEH, eCnn
cnekTpanbHoe pacnpeaeneHue 3MUCCUU HEU3BECTHO.

5 Usmepenus

5.1 YcnoBusa usmepeHun

N3mepeHna AOMKHbI NPOBOANTLCA NPU CREAYOLNX YCNOBUAX:

5.1.1 TouknBnNpocTpaHCTBe, AOCTYMHbIE YEMOBEKY B YCNOBUSIX 9KCNO3MLMK, Heobxoaumo npeasuaeTs n
OLLeHUTb UX CTeneHb pucka.

Korpa yctaHaBnuBaeTca akcnosnuns Ana rnasa B AnanasoHe AnuH BosH ot 380 Ao 1400 HM, MUHUManb-
HOe paccToAHWUe N3MepUTENbHON anepTypbl OT BUAUMOrO UCTOYHUKA A0SMKHO BbiThb YBA3aHO C MUHUMATbHBIM
paccTosiHueM HabnoaaTens npy uamepeHuax. OgHako oHo He 40MKHO 6bITb MeHbLUe 100 MM. Yron cTaruBaHns
o AOIMKEH onpeaesnsiTbCsl Ha HEKOTOPOM PacCTOAHUM OT AEACTBUTESNbHOrO UCTOYHUKA.

5.1.2 MpueMHUK U3Ny4yeHus naMepuTenbHOro Npubopa Tak pacnonaratoT U Tak OPUEHTUPYIOT, YTOGI
NOMy4YUTb MaKkCUMarbHbIA pe3ynbTaT perucTpauumn nsnyvueHns uycpeaHUTb pesynbTaThbl M0 KpYrinomMy BOAHOMY
NSATHY U3MEepPUTENbHOM anepTypbl cornacHo Tadbnuue 2.

5.1.3 Mpu HaxoxaeHun Lgty 1 Lig B cnyvae BUAUMBIX UCTOYHUKOB C YITIOM CTAMMBaHUA o 6onblue, Yem
Oy PV pacyeTe MBO kpyrnags usmeputensHasa aneptypa auameTpom 7 MM (cm. Taioke 4.2 n 4.3) n acbdex-
TUBHBIV Yron NPUGANKAIOTCA K Oy,,,,,- [N ONpeaeneHna ropavero NATHa ero Hafo ckaHUpoBaTh.

5.1.4 TpuHaxoxaeHun Loy v Lg B criyYae BUAUMBIX UCTOYHUKOB C YINOM CTAMMBaHUA o, MEHbLLE, YeM
Gy NPV pacyeTe MBO kpyrnas usmeputensHasa anepTypa Anametpom 7 MM (cM. Taioke 4.2 1 4.3) u achdex-
TUBHBIN Yron NPUBIINKAIOTCA K Oy,

5.1.5 Bpewms, 3aBUCUMOE OT a.,,,,,, HEOBXOANMO TOMLKO MpUY pacyeTax BpeMeHW akcnosuuum mexay 0,7 c
1 10 c, rae oHO sABNsieTCs BNMAOWEN BenuinHon. B 6onbluMHcTBe criydyaeB 6yaeT 4ocTaTOMHO NPUMEHATH
WCTOYHWUKI CO criegytowmmn Asymsa yrnamn: 1,5 mpagu 11 mpag,.

5.1.6 CseTno-rony6as onacHoCcTb ceTHaTku AO/MKHa oNpeAensaTbes C YrNamu, PaBHbIMU o .. TaK Kak
cBeTno-ronybas onacHocTb ceTHaTkn Hanbonee sameTHa Npy HoMbLUMX BpeMeHax 3Kkenosuuum (6onbLue, 4em
10 c), B 6oNbLUMHCTBE ClyYaes AOCTaTOYHO UCNOSMb30BaTh UCTOUHMK C yriiom npuema 11 mpag.

5.1.7 Bcny4ae, korga UICTOYHUK COCTOUT N3 MHOXECTBa TOYEK UMK NUHNIA UNU UCTOYHUK HepaBHOMEPHO-
ro U3My4YeHWs C Yriom CTArMBaHuy 6osblue o, ¥ paboTaeT B AnanasoHe AnMH BonH oT 380 Ao 1400 HM, npu
N3MEpPEHNA NN HaXOXAEHUU TEMMOBOM OMAacHOCTU KNeTYaTKn He0HBX0AUMO U3MEPATL KXKAYH TOYUKY UMK rpyr-
ny Touek, 4Tobbl ObITb YBEPEHHBIM B BbIMOMHEHUU orpaHudeHnid MB3 ans kaxagoro yrna o kaxaoro yyactka
UBMYYEHUS, TAE Oy S O < Olyygye TAKOKE XOPOLLIO OTBEYAET COrnacoBaHHbIM TPeBGOBaHNAM BO BCEX BO3MOXKHbBIX
MOMOXEHUAX U HE NPEBLILIAET Olyyayc-

5.1.8 Ons HaxoxgeHns MB3 BenuunHa cTsirmBaeMoro UCTOMHUKOM Yriia o onpeaenseTca 3HaveHnem
HauMeHbLUero 1 HanbonbLIero pasmepa UCToYHMKa. B pacdeTax HauMeHbLIee 3Ha4YeHne HUKoraa He GepeTcsa
MeHbLUE, YeM o, @ HanbonbLIee 3HaveHne HuKkoraa He 6epeTca 6onblle, YeM -

5.1.9 MBO3 B ananasoHe anuH BosH oT 380 Ao 1400 HM B NPUNOXEHUU K KOXKe onpeaenseTca NpueMHu-
KOM, UMEOLLMM OTCYEThI, MPONopLMOHanbHble KOCUHYCY Yria nagatowero UsnyydeHust.

5.2 MeToabl U3MepeHUn

MeToabl U3MepeHuin, onucaHHbIe Aanee, ABNATCA N0 BOSMOXHOCTU yNpoLlleHHbIMU MeTogamu. MoryT
ncnons3oBaTbcs Nobble Apyrie akBMBaneHTHble MeToAbl. B aTUX n3sMepeHnsiX 4OSTKHBI MCNONb30BaTbLCA NoA-
xogsawme nameputenbHble cpecTsa ¢ U3BECTHLIMU HeonpeaeneHHOCTSIMU U3MEPEHUIA.

5.2.1 UsmepeHue (MHTerpanbHoOM No BpeMeHU) IHepreTUHeCcKomn sIpKoCTH

Kak naHo B onpefeneHnn, (MHTerpanbHas no BpemMeHun) aHepreTiueckas ApkocTb L (L;) MoXeT 6bITh onpe-
AeneHa (pUCYHOK 8) n3MepeHUeM MOLLHOCTY U3MTyYeHWs], MPOXoAsiLLero Yepes 3agaHHyto anepTypy usmepe-
HURA, UMetoLLyo nrowaap A, HaAeHHY0 Ha paccTosHUM uaMepeHuid. Mnockuin yron obycnoBnueaeT YacTb
N3MYyYEHUs UCTOYHUKA, B KOTOPOR 13NyYeHWe ycpeaHaeTca. JTOT NNOCKUI Yron o, hakTudecku onpeaenset
COrNacoBaHHbIN TENeCcHbIN yron Q nsmepsaemoro mecta. [r1s ManblX KpyribIX UCTOYHUKOB MOXeT ObITb UCMOSb-
30BaHO ypaBHeHue (23) 451 COOTHOLLEHNs NIOCKOro yrna o U TenecHoro yrna Q.
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Paccrosiiue namepeHusi . PaccrosHue ao nsoGpaxeHus

yron npveMa

BuauMblit CTOYHUK Orpanuuntenn
anepTypebl

PucyHok 8 — Ycnosusi nuamepenus ans onpegeneHns (MHTerpanbHov No BpeMeHn) ApKocTu

ApKoCTb UCTOYHUKA paccUNTLIBAETCA Yepes MOLHOCTL U3fydeHns P, Npoxoasiuero Yepes anepTtypy
N3MepeHnin, UMetoLLYo Nnowaab A U TenecHbll yron Q
L=PI/Q-A). (54)
WHTerpanbHas no BpemMeHU IpKoCTb L; NsmepseTcs TeM e nyTem, OAHaKo BMECTO U3MePeHNs MOLLIHOC-
T N3NYHEHNUA P U3MepSIoT S3HePruio nanyyeHns Q
L=Q/Q -A). (55)
5.2.2 U3mepeHue pasmepoB BUAUMOIO UCTOUHUKA
5.2.2.1 OTKpbITbIE UCTOUYHUKU
B 6onbLInHCTBE cnyyvaes huanyeckue pasmepbl ICTOYHUKOB U3IyYeHNsl U3BeCTHbl. B aTux criyyasix pas-
Mepbl BUAUMMOro UCTOYHUKA paBHbI pasMepamM UCTOYHUKA.
Korga pasmepbl MICTOUHMKA HEN3BECTHbBI M MCTOYHUK HE NoAAaeTCs U3MePEeHUsIM, UICTOYHWUK n3obpaxaeT-
Ccs, HanpuMep, NH3oi. Kak npumep, Tako MeTod nokasaH Ha pucyHke 9. NTuH3a ¢ hokycHBIM paccToaHuem f

nmeeT AnameTp, 4OCTaTOUHbIN, yTOGbI nepexsaTbiBaTb NOJTHYO UCNyCKaeMyto paguaunto NICTOYHUKA. B cnyva-
AX, r4e 3TO HEBO3MOXHO, MUHUMarbHBIA AnamMeTp le'II/IHSbI nonyvyaetca ns cnegyrouwero CooTHoweHnA

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

rae g — paccTtosiHme oT (nepBast rmasBHas MrockocTb) NNH3LI A0 UCTOYHUKA. 3TU pasmepbl NokasaHbl Ha
pUCYHKe 9.

IvH3a ¢ cpokycHbIM
paccrosiHvem f

PaccrosiHue PaccrosiHne

nanyuarens g n3obpaxeHus b

PucyHok 9 — OnpepgeneHwne yrna CTArMBaHMA UCTOYHMKA

Ecnnb — paccTtosHue oT u3obpaxkeHus 4o (BTopas rmasHas NiocKoCTb) fINH3bI, TO AnameTp d UCTOYHMKa
onpeaenqTca CooTHoLLeHNeM

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

rae d’ — guameTp n3obpaxkeHns B NIocKoCcTn M3obpaxerus. [ins onpegeneHns d’ cnegyeT pyKoBoACTBOBaTL-
cametogamn 5.2.2.31n5.2.2.4.
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5.2.2.2 Kom6uHauusa MCTOUHMK/NUH3a

EcnuvnanyyaTenb COCTOUT N3 COEAUHEHUS UCTOYHMKA U ONTUYECKOro 3NieMeHTa (Hanpumep, NH3a u/unm
3epKano), To paccTosiHUe 0T UCTOYHMUKA A0 NUH3bI, (POKYCHOE pacCTOosiHUE ONTUYECKOro anemMeHTa 1 nonoxe-
HWe OeNCTBUTENBHOM NIIOCKOCTM ONTUYECKOTO SN1eMeHTa HeN3BECTHLI. B 3TOM criyyae MOXHO UCMOMb30BaThb
pucyHok 10, uToBbl onpedensaThb Yron, CTArMBaemMblil UICTOYHUKOM. [uaMeTp BTOPON NUH3bI A0SKEH OblTb 60r1b-
e, Yem AnameTp KomnnekTa uanyyartens. [insg onpegeneHns d’ cnegyet nonbsosatbes MetTogamn 5.2.2.3 n
5.2.24.

_ a b a b

YBenuueHve M UcTovHUKa onpegensetcakak M = 1 — % ~7" {1 —E] - E , rae fy — okycHoe paccTost-
HUe NMUH3bI KOMNIIeKTa u3nyyaTens, aa — paccTosHue Mexay NpaBoil U COOTBETCTBEHHO JTIEBOM raBHOM Noc-
KOCTbto ABYX NWH3. OnpegeneHune pasmepa u3obpaxeHns d’ ¢ NMH3aMm pasHoro ooKyCHOro paccTosiHna fiu
pPasnUYHOro paccTosAHUS a Mexay ABYMS FTMH3aMM OCIIOXHEHO TeM, YTO UMeeTCs ABEe HEN3BECTHBIX BENNYNHBI
fy n d, koTopble AoMKHBI BbITh yeTaHoBMeHb!. Ecnn a AocTatouHo 6osbLuoe, TOo HeT HeoBXoAMMOCTM onpeje-
NATb 0TAENbHO TOYHOE MOOXEeHWe rMaBHON NITOCKOCTU B HEU3BECTHOM NMH3E, Tak Kak 3To eABa M BHeceT
BKI1ag B MOrPELUHOCTb U3MEPEHNIA.

InH3a ¢ PoKyCHLIM
paccrosiHuem f

d — 4

PaccrosHue
nu3obpaxeHus b

T
KomnnekT nanyuarens
(nMH3a ¢ HensBecTHbIM fo)

PucyHok 10 — OnpegeneHue yrna CTsirmBaHusi UICTOYHUKA

5.2.2.3 UcTOYHUK C KpyroBo cMMMeTpuen

MpueMHas cucTeMa UCNoNb3yeTCs C KPYron anepTypoi nepea Heid. Mpu usmepeHuax agnameTp npuem-
HMKa U anepTypa ACSKHbI BbITh 6oMbLUEe N306PadKEeHUA NCTOYHUKA. [Py U3MEPEHUN NOSTHOW MOLLHOCTU 3Ta
cbopka pacrnonaraeTcsl B NNOCKOCTU U30OpakeHUss UCTOYHUKA U LIEHTPUPOBaHa OTHOCUTENLHO ONTUYECKON
ocu.

OunameTp anepTypbl YMeHbLUAETCA 40 TeX Nop, MoKa Npoxoasiuas yepes anepTypy MOLWHOCTb He CTaHeT
paBHoW 63 % MorHoOW MOoLHOCTU. PekoMeHayeTcs NOBTOPATL U3MEpeHUe AnameTpa nyvka HeCKONbKo pas.
OnameTp anepTypbl 3TOro NOMOXeHWs onpedenseT guameTp nyyka B 3TOM MonoxeHun. UamepseTca Tonbko
MUHUMAaIbHBI AMaMeTp nsobpakeHns, ecnv anepTypa No3ULMOHUPYETCA B NOCKOCTU pe3Koro nsobpaxeHus
UCTOYHMKA. PekoMeHayeTCs NOBTOPSATL U3MEPEHUS AnaMeTpa Nyvka HECKOMbKO pas B pasHbIX MecTax npo-
CTpaHCTBa NpeanoiaraeMoro NosoXeHUs NIIOCKOro M3006paxKeHus.

5.2.2.4 YponnHeHHble UICTOUYHUKUN

B cnyyae npAMOYronbHOro u Apyroro yAnMHEHHOro UCTOYHUKA MeTOA onpeaerieHns pasmepa nydka
COOTBETCTBYET MeTOAY KPYribIX UCTOUHUKOB. OAHaKO BMECTO KPYrion anepTypbl UCMOMb3yeTcst NPSMOYrorb-
Hasi anepTypa, ecnn oHa nepekpbiaeT 63 % NOMHON NPOXOAsiLLEN MOLLHOCTU. Takne HeKpyrosble NCTOUYHUKN
0BbIYHO MMEIOT ABa NpednovTUTENbHBIX HanpaBneHus, B KOTOPbIX CTOPOHbI MPAMOYronbHUKa napannenbHsbl.
MpegnouTuTensHoe HanpaBneHue onpeaensieTcs HanMmeHee BO3SMOXHBIM MYYKOM Mo LWAPUHE U OpTOroHanb-
HOMY HanpaeneHuto. [NpeanoyTuTenbHble HanpaseHns onNpeaensatTCa ¢ Camoro Hadana; 3To MoXeT BbITb
cAenaHo NOBOPOTOM LLEenu B MNOCKOCTU, NepneHAnKYNSAPHOW NIOCKOCTU pacrnpocTpaHeHust nyyka.

[ns Toro, uTobObl ONpeaennTbL HaMMeHee BO3MOXHYIO HenepneHanKynsapHOCTb, KoTopas onpedensieTt
63 % NoMHOWM MOLLHOCTW, pekoMeHayeTCs UCMOoMNb30BaTh NOBTOpsAOWMACA MeTod. Mpu usmMmepeHUn nonHom
MOLLHOCTUN NPSIMOYroNbHas anepTypa B NIOCKOCTU NPUEMHUKa A0MKHa OblTb 4OCTATOYHO 6OMbLLIONH, HO HE BNN-
SiTb Ha NpegenbHoe 3Ha4YeHe MOLLHOCTU, NPoxoasLUel B nobomM apyrom HanpasneHuu. NpuemMHUK 1 npsamo-
YrofbHbIM NYy40OK AOSKHBI BbITb LEHTPUPOBAHBI MO ONTUYECKO OCU B HanpaBlieHUM PpacnpocTpaHeHns nyyka.
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Tenepb WMPUHA NPSIMOYTONbHUKa MOXET BbITb YMeHbLUeHa B 0AHOM pasmepe Ao KopHs ksagpaTtHoro 13 0,63,
T. . 0,79 nonHoM MOLHOCTI, NPoXOoasLUet Yepes NPSMOoYrofbHKK. [ns Toro, 4Tobbl IPoBepUTh LieHTprpoBa-
HUe NPSAMOYroNbHOM anepTyphbl K My4Ky B Clly4ae MCTOYHMKA HEPaBHOMEPHOW AIPKOCTU, MPAMOYIonbHUK creay-
eT nepeasuraTh U NOBOpaYMBaTh B pasHblX HanpaBneHusx. JTa npoueaypa noBTopseTcsa 40 Tex nop, noka
HaumeHee BO3MOXHas WpuHa bygeTt obHapyxeHa.

Takas xe npoueaypa foskHa 6biTs NOBTOPEHa ANg BTOPOW NpeanonaraeMoin CTOPOHbI NPSIMOYToSbHUKA.

O6e onepalum NOBTOPSAOTCA A0 TeX Nop, Noka pesynbTaTtbl onpeaeneHns LUMPUHbI U ANWHEI M306paxe-
HUS UCTOYHMKA (NPAMOYronbHOro) He ByayT UBMEHATLCS.

5.2.3 OnpepeneHue cTArMBaeMoro yrna

CTsirnBaeMbl yron onpeaensieTcs Ha pacCToAHUM, KOTOpOoe NpeanonaraeTcsl UCMofb3oBaTh Mpu ycTa-
HOBIEHWNM 3KCMO3ULLMN OT BUOUMOTO UCTOYHMKA. DTO paccTosiHNe A0MKHO BbITh He MeHbLue 100 MMm.

CrarnBaemblil yron UCTOMHWKA ONpeaensieTcs OTHOWeHWeM AnameTpa UCTOYHWKA d K pacCTOSAHWUIO
HabnogeHusi. MMHUMansHoe 3HavyeHWe paccTosiHUA HabnoaeHus 3agaeTca npegnonaraembelM MUHUMATb-
HbIM 3HAYeHNeM paccToSHNUSA akkoModaLum U pasHo 100 MM. B cnyyae yanMHeHHOro UCTOYHMKA yCTaHaBBa-
toTCA ABa CTATMBaEeMbIX yria: O4WH A1 KOPOTKOro pasmepa, a Apyro — Ans AnnHHoro pasMepa. Ha pucyrke 9
yron o cTarnsaeTcs M3obpaxeHuem, nonyvyaemblM NIMH3ON, N MOXET OblTb OnpeaerieH Tak

o = arctg (d'/b). (58)

OTOMOXET BbITb YrIIOM, KOTOPBIN CTArMBAETCS Ma3oM, eCriv paccTosiHUe BUAUMOCTH 6yLIET g. Crarnsae-
MbIlA yron BapbupyeTca pacctogaHUeMm BUAUMOCTN g':

a =(d'/b)-(9/g’)- (59)

Ha pucyHkax 9 1 10 yron o cTarMBaeTtcsi n3obpakeHnem, nosyvaeMbiM JIMH3OMN, 1 MOXKET onpeaensTscs
a=d'lb.
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MpwunoxeHne A

CnekTpanbHas (byHKLI,VIﬂ ceeTno-ronyﬁoﬁ OMNacHOCTU U TENSIOBON ONacHOCTHU

knet4yatku cornacHo ICNIRP

[nvHa BONHbI, HM

dyHKumsa B(A ) ceeTno-rony6on onacHoOCTU

®yHKkuma R(A) Tennoson onacHOCTU
KneTyaTku

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 1,0
405 0,20 2,0
410 0,40 4,0
415 0,80 8,0
420 0,90 9,0
425 0,95 9,5
430 0,98 9,8
435 1,00 10,0
440 1,00 10,0
445 0,97 9,7
450 0,94 9,4
455 0,90 9,0
460 0,80 8,0
465 0,70 7,0
470 0,62 6,2
475 0,55 55
480 0,45 4,5
485 0,40 4,0
490 0,22 2,2
495 0,16 1,6
500 0,10 1,0
> 500—600 100,02 - (450 — 2)x 1
> 600—700 0,001 1

> 700—1050 — 100,002 - (700 — 2

> 1050—1150 — 0,2

>1150—1200 — 0,2- 100,02 (1150 = )

> 1200—1400 — 0,02

* [INvHa BOMHbI A, HM.
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Mpegens! ynbTpacnoneToBoM IKCNO3ULIMU U CNEKTpanbHbIX BecoBbIX byHkuun cornacHo ICNIRP

MaKCUMANBHO OTHOCUTENBHAA MaKCUMATTBHO OTHOCUTENBHAA
cnekTpanbHasi criekTparnbHasi
[nuHa BONHbI, HM BO3MOXHas! ohEKTMBHOCTH [nuHa BONHbI, HM BO3MOXHas! SehhEKTUBHOCTS
akcnoauuust, Jx/m? S() akenoauums, Ox/m2 S0

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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MpunoxeHne C

OTHocUTenbHasA cnekTpanbHasa cBeToBas 3t¢hdeKTUBHOCTL cornacHo M3K

[OnuHa BONHbI, HM

OTHocuTenbHas crnekTpansHas
cBeToBas ahhekTMBHOCTL
doTonudeckoro apeHua V(i)

[OnuHa BOMHbI, HM

OTHocuTenbHas crnekTpansHas
cBeToBas ohhekTMBHOCTE
doTonuueckoro speHus V(L)

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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MpunoxeHne D

CnekTp gencreuA

BrosddekTuBHas mepa YyBCTBUTENBHOCTY [11a3a U KOXW K yrnbTpadnoneToBoOMy U MHPAKPacHOMY M3My4YeHUIo
3HaYMTeNbHO OTNMYaeTCs No AgnuHe BonHbl. CnegoBaTenbHo, pasnuyune «CnekTpa AecTBMA» NPOSIBNSETCA B yCTaHOBMNE-
HWW 38BUCMMOCTU OT J03bl. B hoToBUONOrUM TEPMMH «CMEKTP ASWCTBUS» — 3TO OTHOCUTENbHAs CrekTparnbHas 3 dek-
TMBHOCTb Ha pas3nuyHbIX AMMHax BONH, Bbi3biBawowas Guonormdeckun addekt. MBO B HacTosiuem cTaHgapTe
ycTaHaBnueaeT «nakeT 6e3onacHbiX PeXVMMOB» pasnuyHbIX CNEKTPoB AelicTBusl. B Y®-uanyueHun kpueasi cnektpa
AeNcTBUs cogepxnT 6e3onacHble pexmMbl, HanpUMep NOPOr IKCMO3MLMOHHOW 403kl (SHEPreTUHECKOW SKCNo3nMLKKM) B ana-
Na3oHe BO3MOXXHOTO BO3SHVKHOBEHUSI MMHUMATBHOW 3pUTEMbI M KEPATOKOHBIOHKTUBUTOR. BaanmoaencTBme o3HavaeT, uto
3HepreTM4eckasi 0CBELEeHHOCTb E U ANMTENbHOCTb 3KCNO3nLUK { MMEeoT B3aUMHbIE BIVMSIHWS, &8 NOCTOSIHHOE NPOU3BeaeHNe
E vt (1. e. 3kcnoanums uanyvennsi H) onpegensiet aanHbin agdpdekT. Tam, rae bronornyeckme adpdekTs! BbI3bIBAOTCA
pasHbIMK CMEKTPaMK AeNCTBYSA, HEOOX0AMMO OLEHMBATB MX OTAENBHO MO AaHHbIM, KOTOPbIe 30eCh NPEACTAaBMNEHbI.

OvpekTnea no 6esonacHbIM pexxuMam MMeeT HEKOTOPLI 3anac no 6e30MacHOCTU, YTOGbI 3aLMTUTL BCEX, B TOM YUC-
ne VHAVBNAYYMOB C MOBbILLEHHOW YyBCTBUTENBHOCTLIO. TOYHOE 3HaYeHWe 3TOro 3anaca He MOXeT BbITb aHo, HO A4S nep-
COH CO CBETNON NMrMeHTaLuuen oHO BapbupyeTcsi NpuMepHo oT 3 Ao 20 eAuHUL CReKTPanbHOW NMOTHOCTU U3NyYeHuUs!.

D.1 3pwuTema (koxn)

MoporYyBCTBUTENBHOCTY 4N5 3pUTEMBI (HAaNPUMEP, NOKPACHEHWE KOXM OT CONHEYHOIO 0XXora) 3aBUCUT OT aHaTOMK-
YEeCKOro CTPOEHUS, ANMVHbI BOMHbI M BPEMEHU MexXay SKCMo3nunen u peakumein. Kpome Toro, pa3nuumsi B 3Ha4eHUM mMepbi
YYBCTBUTENBHOCTU JOMKHbI YCTaHaBNMBATLCA MO OTNMYUTENBHBIM NPU3HAKaM B KNUHUYECKUX YCIOBUSIX, MPU KOTOPbIX
MWHUManbHas apuTema onpeaensierTcsi ¢ NOMOLbI0 PagMOMETPUYECKON 3MEPUTENBHOW TEXHUKU. DpUTEMA eCTb HOp-
MarnbHas POTOXMMUNHECKAS PeaKLUsi KOXM Ha Ype3mepHoe Bo3aencTene uanyyvenun B YO-C n YP-B guanazoHax. YO-A,
pobaenenHas k Y®-B, MOXeT 3HauuTenbHO YBENUUUTb 3PUTEMHYIO peakumio. 3TOT cuHepruueckuint achdekT Asyx
chekTpanbHbIX Anana3oHOB U3BECTEH Kak hoToayrMmeHTauusl.

CnekTp AercTBuA ANA PasnNuyHbIX yPOBHEN 3pUTEMbI OYeHb pasnudeH. Mpu Hanbonee XecTkoM cnyyae apuTemMsbl
MaKCUMYM HYBCTBUTENbHOCTN HaxoauTes mexay 290 n 300 Hm. MuHumansHas sputemHas aosa (M) no ny6nukaumsam
[6—8] AN YMCTON KOXM CBETNONM MUIMEHTaLMUKM COCTaBnseT oT 60 go 300 [x/m2. 3T gaHHble M3[ npegnaraiot gnsa sToro
TUNa KOXW NpeaenbHoe 3Ha4YeHre SKCnoanumm npmbnuantensHo B ot 1,3 0o 6,5 pa3 meHblue, yem 3Havyennsa M. Murmen-
TaLUWs KOXU U «KOHOWLMOHWPOBaHUe» (YTONWEHe Cnosi poroeuubl u ayénexHue) moryt yBenuunte M3[] Ha HeCKonbKko
eauHWL No abComnoTHON BENUYMHE.

OKcnepvMeHTanbHbIV CNEKTP AeCTBUA 4NN pa3HOro Tna KoXxu npeacraeneH B Tabnuue D. 1. Korga s3HaueHve B3Be-
LUMBaETCH OTHOCUTENBHbLIM CNEKTPOM AENCTBUSA, Mepa YyBCTBUTENBHOCTH [103bl M0 aGCONIOTHON BENUYMHE A0MKHa GbiTb
250 [ - M2,

3HaveHne makcMansHON AoMyCTUMON SKCMO3N LMW B HACTOSILLLEM CTaHAapTE OCHOBAaHO Ha 3HAYEHUAX ANA YyBCTBU-
TENBHOCTU KOXMW.

Tab6nwnuya D.1— OTHOCUTENBHLIN CNEKTP OENCTBUA Ans OPMUPOBAHUS SPUTEMbI

[IMANasoH ANUH BONH, HM OTHOCUTENBHBIN cneKTp“,qeﬁCTBuﬂ OTHOCUTENBHBIN CNEKTP ,uelfjcnauﬂ
ANS HYBCTBUTENBHO KOXU ANA CpeAHeYYBCTBUTENBHON KOXW
250—290 1
> 298—328 100.094 - (298 — A"
> 328—380 100,015 - (140 — ) 100,029 - (230 - A )x
* [InMHa BONHbLI A, HM.

D.2 MurmeHTaumnn (Koxw)

YnbTpadnoneToBoe n3any4eHne o66I4HO BbI3bIBAET MUIMEHTALIMIO KOXU (AyOneHue). [urmeHTaums BOCCTaHABNMBA-
€T YYBCTBUTENbHOCTb KOXU K Y D-U3NyHeHUIo NOFNOWEHNEM pagnaLmmm MMIMEHTOM KOXK.

OKCnepyMeHTanbHbIV CNEKTP AeWCTBUS ANs pasHbIX TUMOB KOXK NpedcTasneH B Tabnuue D.2. Korga sHaveHne B3Be-
lwmBaeTcs O;HOCVITeJ'IbeIM CMEeKTpOM AEVCTBUS, Mepa YyBCTBUTENBHOCTU 403kl MO abCOMOTHOW BENUYMHE SONKHA BbiTh
450 Ox - m™=.
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Tab6nwuua D.2— OtHocuTenbHbIN CNEKTP AEUCTBUS ANl NMIMEeHTauum

[IManasoH AnuH BOMH, HM OTHOCUTENBHBIA CNEKTP AeNCTBUS OTHOCUTENbHBIN CNEKTP ASUCTBUS
an ’ ONA YyBCTBUTENBHOW KOXWU NS CpeaHEYYBCTBUTENBbHOW KOXU
250—290 1
>298—328 100.094 - (298 — A"
> 328—380 100015 (155 — )« 1000077 - (4 + 1. )=

* AInnuHa BONHBI A, HM.

D.3 MNpexpgeBpemMeHHOe cCTapeHME KOXHN U PaK KOXKN

UpesmepHble NMOBTOPHbIE 3KCMO3ULUWM yNbTPacUoNeToBOro U3NyYeHUsl OT COMHLA UMM OT ynbTPadUoNeToBbIX
obnyyarenemn MoryT NpMBeCTU K NpexXaeBpeMEHHOMY CTapEHUIO KOXM CKopee BCEro NOTOMY, UTO YBENUMYMBAETCA PUCK pa3-
BUTUA KOXHBIX onyxonen. OTHocuTenbHasa 3MdpEeKTMBHOCTb pasnuyHbIX ANWH BOMH, BbI3bIBAOWAS NpexaeBpeMeHHoe
CTapeHne KOXW 1 KOXKHbIe OMyXOru, B HacTosWee BpeMs AeTarnbHO He 3BecTHa. OHAKO U3YUEHUE HA XKUBOTHBIX YKa3biBa-
€T Ha T, 4TO CNEKTP AENCTBUSA AN HEMENAHOMHOIO TUNAa KOXWU MOXeT cnocobcTBoBaTh 4OOpOKaYeCTBEHHBIM ONYXOrsM 3a
CYET CrneKTpa AeNCTBUA SPUTEMbI. IKCMEPUMEHTANBHBIE U3YHEHWS KOXU MblLLEN YKa3biBaOT Ha To, YTo YP-B, kak n YO-A,
KOMNNEKTYIOT OHKOr€HHOE BELECTBO, MMEIoLWEE OTHOLWEHWUE KCKBAMO3HOMY PaKy KOXM € Bbicovaniuei ahheKTMBHOCTbIO B
Y®-B gnanasoHe. Pa3nuyHble sKCNepuMeHTbl NOCNeAHUX NET NOKa3bIBaloT, YTO OXOIM ConHua, 0co6eHHo B AeTCTBE, HO
TakkKe B COCTOSHUM 3PENOCTY, NPOBOLIMPYIOT PUCK 3MOKAHECTBEHHON MENaHOMbI KOXW. 3rokaveCTBEHHan MenaHoma Hau-
6onee netanbHasi bopma paka koxu. TouHas KonuieCcTBeHHas 03a BO3AENCTBUS s pasHbiX hOpM paka KOXu 40 CUX Nop
He ycTaHoBneHa. MimeloT MecTo nHaveBnayanbHble 0co6eHHOCTU Yenoseka. OnpeaeneHHble heHOTUNbI C HU3KOCOPTHON
Koxew, obnagatowme cnaboii cnocobHOCTLIO NPOABNATL NMUIMEHTaLMIO U Tak Aanee, 6onee NpegpacnonoXeHsl ANs passu-
TWA paKa KOXu.

D.4 ®oToKepaTOKOHBLIOHKTUBMT (rnas)

AKTUHMYHOE Y®P-nanyuenune (YP-B n YP-C) cunbHO NOrNoLaeTcsi poroBon 060rnoYkon rmasa v KOHbIOHKTUBOW (Crin-
aucrtas obonodka rmasa). lepego3npoBKa 3TUX TKAHEN SBNAETCH NPUHUHON (DOTOKEPATOKOHBIOHKTUBUTA, KaK NPaBwuno, ot
BCMbILLKW AyTYM CBAPOYHOro arperaTa, yroseix lamn v T. 4. KOHbIOHKTUBUTLI UMEOT TeHAEHUWIO Pa3BUBATLCH MEANEHHO 1
COMPOBOXJAI0TCA 3PUTEMON KOXM NULA, OKpyXatoLwel Bekn. HekoTopble Niogn UMeioT oLy WweHne NOCTOPOHHETO TENa Unu
necka B rnasax, 4to MOXeT KeanuduumposaTtbes Kak hoTodobus (cBeTob60A3Hb), cnesoteveHne u ToHndecku bneda-
pocnasm pasnuM4Hon cTenenn Tsxectu. OcTpble CUMNTOMbI NPoAoMKalTes oT 6 4o 74 1acos, n guckomdopT ucvesaer
06bI4HO B TeueHue 48 YacoB. YCTaHOBMNEHHbIE TPeGOBaHWs Mo NpedenbHOM SKCNO3UUMM Ha AnnHaX BonH mexay 180 n
305 Hm npumepHo oT 1,3 go 4,6 pas MmeHbLUe, YeM NOPOT MUHMMANBHOIO U3MeHeHus [9].

MakcvmanbHas YyBCTBMTENBbHOCTL YENOBEYECKOro IMnasa nposenseTcsi Ha 270 HM. OTKNUK Ha ANUHaxX BOSH (OTHOCK-
TenbHbIV CNeKTp AercTBKA) Mexay 220 1 310 HM He o4eHb BONBLWON, KaK MPU SpUTEME C MepPOoii UYBCTBUTENBHOCTM OT 4 40
140 Mxim2. MoBpexaeHns porosuLbl B gnanasoHe AnuH BonH Y®-A He Habniogatotes npu TpebyemMom ypoBHe, He NPeBbl-
warowem 140 Ox/m2.

D.5 KarapakTta (rnas)

OnvHbl BonH 6onble 295 HM MOTyT NPOXoAWTh Yepe3 POroBMLY U MOIMOLLATLCA XPYCTanukoM rmasa. BpemenHoe u
NOCTOSAIHHOE NOMYTHEHMA XpycTanuvka rnasa (katapakTbl) MOryT ObITb Bbl3BaHbI Y KPOMMKOB M 06€3bsH NPK 3Kkenoanummn Yo-
M3NyYeHns, UMEeIoLLLero ANnHbI BONH B nHTepsane ot 295 ao 320 M. Mepa 4yBCTBUTENBHOCTU K BPEMEHHOMY NMOMYTHEHU IO
BeCbMa 3HAQ4YUTENBbHO 3aBUCUT OT ANMHbI BonHbI [10], npm skcnoamumm oT 1,5 o 140 JJ,)K/MZ. Moporu gns 4onroBpeMeHHbIX
NOMYyTHeHUIH 06bIYHO B ABa pasa NpeBbIWaloT NOPOru Ans NPeXoasLmMX NOMYTHEHUIA,

Takke nasecTHol criyyan obpasoBaHus kaTapakTbl (HaBeAeHHas KaTapakTa) Npy AnvTenbHOM BO34eNCTBUM Tenno-
BOI0 U3MNY4Y€HWSA C BbICOKUM YPOBHEM MHPaKPacHOro nanyyeHus. Utobel naberatb BO3MOXHBIX 3aMeareHHbIX 3hdeKToB
Ha XpycTanvke rnaaa, nonHas SHepreTnyeckasi OCBeLLEeHHOCTb NPU ANvHax BoMH 6ornbLlue 780 HM 4OMKHA IMMUTUPOBATLCA
100 B/MZ anst 04eHb ASIMHHOM (>1000 c)akcnoanuuw. MoBbIWeHne TemnepaTyphbl B rnasy cogeicTByeT NOSBMNEHUIO KaTapak-
Tbl OT UHPPAKPACHOTO N3NYYEeHNs. DHePrvs, NOrMOoLWEeHHasi POroBULLEN, paay»KHOW 0BOMNOYKON M XpycTanukoMm rnasa, cno-
coBCcTBYeT NOABEMY TeMMepaTypbl. ITO NOBbIWEHWE AOMKHO GbiTh MeHbLUe, Yem 1K,

D.6 PetuHanbHoe choTOXMMMUecKoe NoBpexaeHue (rnas)

Mpm skenoanumn rony6oro ceeta, rMaeBHbLIM 06pa3om B AguanasoHe 4nvH BOIH MeHblwe 500 HM, U3BEeCTHbI criyydan
hOTOXMMMNYECKOro NoBpexaeHns cetuaTkn. OToT achdekT onuceiBaeTcs pyHkUmen ceeTno-ronybon onacHocTy (cM. npu-
noxenue A).
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