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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

BE3OMNACHOCTb NA3EPHOU AMNMAPATYPbDI
YacTtpe 9

Komnunauma makcumManbHO AOMNYCTUMOW 3KCNO3ULMU HEKOrePeHTHOro ONTUYECKOro UsnyyeHus

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

[lata BBegeHnsa — 2011—01—01

1 Obnactb npuMeHeHus

HacTodwun cTaHgapT NpUBOANT B COOTBETCTBUE AENCTBUE 3HAYEHNUSA MaKCUManbHO BO3MOXXHOW 3KCMNO-
sy (MB3) npn 3KCNOHMPOBAHUNA HEKOTEPEHTHOI0 ONTUYECKOro U3NyyYeHUs1 OT UCKYCCTBEHHbLIX NCTOYHUKOB
Ha rnas JyenoBeka Unn ero Koy B ananasoHe anuH BonH ot 180 go 3000 HM ¢ npegenbHbIM cornacoBaHUeEM.

OTUBENUYNHBI Da3npyOTCA HA AOCTYNMHOW 3KCNEepUMeHTanbHO U3y4eHHOU MHopMaLIM U MOTYT UCMOSb-
30BaTbCS TOMbKO KaK MHCTPYKUUSA NMPU KOHTPOMNe 3KCNo3UUnun N3nyv4eHUsa UCKYCCTBEHHBIX UCTOYHUKOB, U He
OyayT paccMaTpMBaTbCs Kak MMHENHbIN NpoLece Mexay 0e30nacHOCTLI0 M onNacHbIMU YPOBHAMMA.

[TpnumedyaHne— 3HaveHnsda MB3, npyBegeHHbIe B cTaHAapTe, NPUMEHAKTCA BECbMa nHAMBUAYanbHO, O4Ha-
KO HEKOTOPbIE MHANBNAYYMbI HYBCTBUTENBHbLI UM 0COD0 YYBCTBUTENbHbI K ONTUYECKOMY U3NYYEHN IO N3-3a F’EHETUYECKOIO
dakTopa, Bo3pacTa, NepcoHanbHbIX MPUBbLIYEK (KYPEHUE, ankorones Unu ap.); nm Tpebyotcs ans 6e3onacHoOCTU pasHble
YPOBHM 3KCNO3NLUN. Y TaKNX MHANBUAYYMOB MOXET DbITb HEaAEKBATHAA peakunsi Ha HaApyLLEHNE 340POBbS MPU MAKCU-
ManbHON U MMHUMAarbHOW 403aX BO34ENCTBYIOWENO ONTUYECKOIo nanyveHns. Megukm gornmxkHbl UCKaTb 4OMNONHUTENBHY O
OLEHKY ONAaCHOW BENNYUNHBI 415 AONMONMHUTENBHON 3aLUNTHI.

OTU BENUYMHLI FaBHBIM 0Opa3oM OTHOCATCA K 3KCMNO3NLMU NCKYCCTBEHHBIX UCTOUYHMUKOB. OHU MOTYT TakK-
Xe UCronb3oBaTbCA A9 OLEHKN 3KCMO3ULMM CONMHEYHOTO U3MNy4YeHNs.

3HavyeHusa MB3 He Ao KHbI TPUMEHSATLCSA NP 3KCNO3NLMN NaLUEHTOB ONTUYECKUM U3TTYYEHUEM C LeSbto
MeONLMHCKOTo NeYvYeHuns.

MakcmnmanbHble 3Ha4YeHUA 40NYCTUMOW A03bI NMPU 3KCNO3NLUX N3NTyYeHNeM NasepHbIX UCTOYHUKOB onpe-
neneHbl B MOK 60825-1.

[TpuymevyaHne 1 — basncHeiMmn gokymeHTamMmun Hacrtoswero crtaHgapra sasnattca MOK 60825-1 (nasepHoe
nanydeHme) n IRPA/CNIRP nHcTpykumm (HekorepeHTHoe nanydvenune). lNpeapensl ACGIH He3dHaunTenbHO oTNIMYaRTCs NO
ananasoHy ANTMH BOMH 1 abCoONOTHOMY 3HA4YEHUIO.

[TpnumeyaHwue2— HecmoTpssHATOT PakT, YTO CBETOMINYyHaoOLWMeE AMoAbl UCNYCKAOT rMaBHbIM 06pa3oM HEKO-
repeHTHOe u3nydeHmne, B HacTosiwee BpemMs oHn oTHocATeA K MOK 60825-1.

[TpumevaHne 3— MexaHnsm paspyeHust, Kak M3BECTHO, 1151 KOTE€PEHTHbIX N HEKOINEPEHTHbLIX NCTOYHUKOB
pasnunyeH. OgHako BO MHOIMX cny4asix npeaenbHble 3HaveHns senuninH B MOK 60825-1 bonee KOHCEpPBATUBHLI, YEM B

HacToswem crtaHgapTe. OcobeHHO TOYHO HAAo onpeaenstb AgManasoH ANWH BOMH ANS Na3epoB, KOTOPbIA YKa3aH B
MOK 60825-1.

[TpnumedyaHwue d— IKCNO3NLUUNOHHBLIE yPpoBHN MB3O AonxHb! ObITh pa3nnYHbIMK AN rNas unm sO3aeNCTBUS HA
KOXY.

[TpnmevaHwue 5— B cnekrtpanbHbix gnanasoHax YO-B n YO-C 3HaveHns MB3 obycnaBnmBaloT MUHMMATb-
HYI0 J03Y U3INYYEHUS, BbI3bIBAOLLY BUONOrMYEeCcKne N3MEeHEHNS Ha NOBEPXHOCTU POrOBULLbI CETHATKU. YPOBHU, NPOU3BO-

asilme onacHble apdekTol, B 2—3 pasa bonblue.

U3paHune odbmumanbHoe
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1.1 Uenb HacToswero craHgapta — onpegenntb TpedboBaHUA AN 3alUThl YenoBeKa 0T HeKorepeH-
THOMQ ONTUYECKOro N3nyvyeHusa B aManasoHe anuvH BonH ot 180 HM Ao 1 MM, yKasbiBas Oe3onacHble YPOBHU
ONTUYECKOrO U3NMYUYEHUS. DTO NU3NTYYEHMNE CHUTAETCH onacHbIM Ansl 60NbLWMHCTBA UHOAUBUAYYMOB, 3HAUEHUS
HUXKe De30nacHOro YpOBHS HE BbI3bLIBAKOT HUKAKNX BpeaHbIX 3 eKTOB. TOMNMbKO 3HaHKUE 00 3TUX YPOBHAX U BO3-
MOXHBIX 3dpdpekTax Bo3gencTemda Ha ocHoBe MBO nossongaeT onpeaendaTb 3KCNO3ULIMIO ONTUYECKOTro N3ny4ye-
HUKA, 6e3onacHyto ANnd YenoBeka nNpm BOCbMUYacoBOM pabovuem gHe.

1.2 MeToabl U3MepeHUs NokasbIiBaloT, Kak USMePATh U pacCUUThIBaTb YPOBEHb ONTUYECKON pagnaLnn
Ona HamMmepeHUda CpaBHUTb ero ¢ MakCcumManbHO A0NYCTUMOW 3KCNO3NLNEN.

2 HopmaTuBHbIe CCbINKN

MOK 60050-845:1987 MexgyHapoaHbIM 3NeKTpoTexHu4eckud cnoBapb — [Naea 845: OcBelleHue
(IEC 60050-845:1987 International electrotechnical vocabulary, chapter 845: lighting)

MOK 60825-1:1993 Bes3onacHocTb NasepHon annapatypbl — Yacte 1: Knaccudpukaums obopyaosa-
HUR, TpeboBaHMA W pykoBoAcTBO  nonb3oBatensa (IEC 60825-1:1993 Safety of laser
products — Part1: Equipment classification, requirements and user’s guide)

NCO 1000:1992 EaunHunubl C 1 pekoMmeHagaumMm no npMMeHeHnto KpaTHbIX M A0NbHBIX OT HUX M HEKOTO-
pbIX apyrux egnHul, (ISO 1000:1992 Sl units and recommendations for the use of their multiples and of certain
other units)

NMCO 11145:1994 Ontuka mn ontudeckue npmbopsl. Jlasepbl 1 nasepHoe obopyaoBaHue. CnoBapb U
ycnoBHble 0003HadveHUsa (ISO 11145:1994 Optics and optical instruments — Lasers and laser-related
equipment — Vocabulary and symbols)

NMCO/M3K 51:1999 AcnekTbl be3onacHoCTU. PykoBoasLWne yKkasaHUAa NO BKIOYEHUIO UX B CTaHAAPThHI
(ISO/IEC Guide 51:1999 Safety aspects — Guidelines for their inclusion in standards)

3 OnpepeneHun

B HacTodwem cTaHgapTe NpuBoadaATca cneayrwowmne onpegeneHua. OCHOBHble onpeadeneHna AaHbl B
cooTBeTCcTBMU C MCO 1000:1992, UCO 11145:1994 1 MOK 60050(845):1987. HekoTopkle U3 3TUX onpeaene-
HAW NOBTOPEHLI B COOTBETCTBYIOWMX onpeaeneHmnax B MOK 60825-1 n B UCO/M3K 51. OTKNOHEHNA OT OCHOB-
HbIX AOKYMEHTOB cAaenaHbl npeaHaMmepeHHo 1 0cob0 OroBapuBaroTCA.

3.1 yrnoBoe yBenu4ieHue M(angular magnification M): Yrnosoe ysenunieHune M ontuyeckoro npundopa
eCTb OTHOLUEeHMe yrna HabnwaeHna obbekTa, onupaloLllerocs Ha BXOAHOW 3padvok npubopa (Otppue)s K YTy
HabnoaeHnsa obbekTa rnasom 6es npudopa (o)

M = Lnpnb

Urp

[TpunmedaHune— BTexHn4eckom onTuke yron HabnwaeHns obbekta be3 onTuieckoro npnbopa basmpyeTcsa HA
PACCTOSIHUM HAUNYYLWEro BUAeHUs 25 cMm. B ctaHgapTe MMHMMAaNbHOE pacCTOsAHME HADNIOAEHUS OIMKHO BbITb HE MEHbLLE
10 cm.

3.2 CtAaruBaeMbIin yron (angular subtense): Yron HabniogeHUa o BUQUMOro pasmepa UCTOYHUKA Npu
HabnogeHUM rasom (PUCYHOK 1) UMK NONYYEeHHbIN TOYKOU U3MepeHUst (CM. Takke MakcUMarnbHbIN CTATMBae-
MBI Yron U MUHUManNbHbIU CTATMBaeMbl yron), eauHuLla nsmMepeHnsa — paanaH.

3.3 anepTypa, KOHeYHana anepTypa (aperture, aperture stop): KoHe4yHasa anepTypa eCcTb pacKpbiBae-
MbIU KOHTYP, B npeaenax KoToporo NexuT nnowagib, ¢ KOTOpOU USMepPAeTCAa U3NydyeHne (CM. Takke N3Mepu-
TenbHagd anepTtypa).

1 Ctanpgapt 3ameHeH Ha MOK 60825-1:2007 besonacHocTb nasepHoun annapartypel — Yacte 1. Knaccugpmkaums
obopyaoBanns n tpebosaHus (IEC 60825-1:2007-03 Safety of laser products — Part 1. Equipment classification and
requirements. [lna ogHo3Ha4vHoro cobniogeHns TpeboBaHMM HACTOSIWEro cTaHgapTa, BblpaXXEeHHbIX B JaTUPOBAHHbIX
CCbIJIKax, peKoMeHayeTCcH NCNONb30BaTh TONMbKO AAHHbLIU CChINOYHbIN QOKYMEHT.

2
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N3obpaxeHue
Ha ceTyaTKe

Buanmbin
NCTOMHUK

PUCYHOK 1 — OnpepeneHne CTArmBaemMoro yrna o. BUQumMoro pasmepa ncTouHuKa

3.4 BUAUMLIN pa3Mep (apparent source). PeanbHbIN UNKX BUPTYanbHbIA pasmep (MCTOUYHUKA ONTUYEC-
KOO U3MTyYEHUS1), KOTOPLIN POPMUPYET HAUMEHbLLEE BOSMOXKHOE U30DpaXeHne Ha ceTyaTKe.

[TpunmeyaHwune— Takoe onpeaeneHne NCnonb3ayeTcs, YToObl HANTU NONOXEHNE BUANMOIO 3NEMEHTA N3Ny4e-
HUA B gnanasoHe anunH BonH ot 380 oo 1400 HM ¢ npubnumXeHnem BUAMMOIO paaMmepa B npeaenax akkomogauum rnasa
(06bI4HO > 100 MMm).

3.5 onacHocCcTb cuHero cBeTa (bluelight hazard): Bo3aMOXHOCTb QPOTOXMMUYECKOTO NOBPEXAEeHUSA CeT-
YaTKW, BbI3bIBAEMOTO 3KCMO3ULMEN NINTYHEH NS HA ANMHAX BOMNH rnaBHbIM obpazom mexay 380 1 500 Hm.

3.6 KorepeHTHOCTb (coherence): XapakTepucTuka 3M1eKTpOMarHMTHOro nons, rae B ABYX ero Tovkax
pas3HOCTb pa3 No BpeMeHU U NPoCcTPaHCTBY OMHAKOBA.

3.7 AnunHa KorepeHTHocTU (coherence length): PaccTtosiHMe B nydke HanpaBleHHOro pacrnpocTpaHe-
HUA, NPU KOTOPOM COXPaHAETCA MOCTOAHCTBO pasHOCTU has.

3.8 guoaHbIn usnydvarenb (diode emitter): Jliobon nonynpoBOAHUKOBBLIA NMPUOOP C pP-N NEpPexoaom,
KOTOPbIA MOXET NPoAyLMPOBaTh 3NEKTPOMarHUTHOE N3NyYeHMe 3a cHET pekoMbuHaL M B NONYyNpOBOAHUKE B
ananasoHe anumH BonH ot 180 HM oo 1 MMm.

3.9 AUcTaHUUA 3Kcno3uuUU (exposure distance). Camoe KOpPOTKoe pacCTodAHME OT ONTUYECKOoro
NCTOYHUKa A0 DNMKanLero Mecra YenoBeKka, KoTopoe MOXET NOABEPrHYTLCSA BO3AEUCTBUIO U3NTYYEHUS.

3.10 ANUTenbHOCTb IKCNO3ULUU (exposure duration): AnUTensHOCTL UMMNyNbCa UMK CEPUN, NN LyTa
MMMYNbCOB, UNN NPOACITPKUTENBHOU 3MUCCUN, NagaloLen Ha YenioBeYeCcKoe TeNo, KOTopoe noaBepraeTcanpa-
MOMY BO3OEUCTBUIO U3NTYyHEHUS.

3.11 HeKorepeHTHoe usny4veHue (incoherent): anydeHue cumMTaeTCca HEeKOrepeHTHbIM, ecnn AnuHa
KOrepeHTHOCTU MeHbLUe 1 MM.

3.12 uHdpakpacHoe nanydeHue (infrared radiation): Onsa npaktuyeckux uenen nwoboe anekrpomar-
HUTHOE U3Ny4vyeHne B ANMMHHOBONHOBOM AnanasoHe 780 HM — 1 mM. VHppakpacHbIM cnekTp pasgeneH no
pesynbTatam Npou3BoanMMon buonorndieckon onacHoctT Ha Tpu gnanascHa: K-A, IK-B, UK-C.

3.13 uHdpakpacHoe nusnydeHue A (UK-A) (infrared A (IR-A)): OnTudeckoe UsnydeHue, KOTOpoe pac-
npocTpaHAaeTcs B cnektpanbHoM nHTepBane o1 /80 Ao 1400 HM.

3.14 uHdpakpacHoe usnydeHue B (UK-B) (infrared B (IR-B)): OnTudeckoe nsnydeHue, kKotopoe pac-
npocTpaHdaeTcd B cnektpansHoM nHteppane o1 1400 go 3000 HM.

3.15 unHdpakpacHoe nsny4veHume C (UK-C) (infrared C (IR-C)): OnTnyeckoe nanyvyeHue, KoTopoe pac-
npocTpaHdaeTcs B cnektpansHoM nHTepeane o1 3000 HMm ao 1 mm.

3.16 npegHasHavyeHHoOe Ucnonb3oBaHUe (intended use):. Vcnonb3oBaHMe NpoaykTa, npouecca Unu
YCNYrn B COOTBETCTBUN C TPEOOBAHUAMU, MHCTPYKUMSMU U MHpOPMaLMEN, NpeACTaBNEHHOW NOCTaBLMUKOM.

3.17 NpoMeXyTo4dHbIU UCTOUYHUK (Intermediate source): B OCHOBHOM, UCTOYHUK, POPMUPYIOLLMN U3O-
OpakeHue Ha ceTyaTKe, Takon OONMbLUOW, YTO TEMIOBON NOTOK B pagMarnbHOM HanpasneHUn (NepneHankynapHo
ONTUYECKOW OCU) OT LIEHTPAa N300paXKeHUs K dbnmxanlen rpaHunLe OUonorm4eckon TKaHm COM3MeEPUM C TEMIO-
BbIM MOTOKOM B OCEBOM HarnpasneHun (NapannenbHo ONTUYeCcKkon OCI).
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Y ANUHEHHBIN MPOMEXYTOYHBLIN UCTOYHUK — UCTOYHUK, POPMUPYIOLLIMIA Ha ceTHaTKe N3obpaxeHune 6onb-
LLero pasmepa, YeM pasMep, Ha KOTOPbIN AeNCTBYeT MakCUMalibHO BO3MOXHaA 3KCNO3NLMA OT Manoro MCTou-
HUKa 1 OT BONbLUOro UCTOUYHUKA. DTC YANTUMHEHNE HEODXOANMO MOTOMY, YTO HEKOTOPLIW IMas NoOABMXKEH UMOXKET
3axBaTUTb Donbllee none nsnydeHusl, kKotopoe B eamHulax MBO ykasaHo B npeacrtaBneHHbIX Tabnuuax
cTaHgapTa.

[TpnmedaHwne— BHacTosawem cTtaHaapTe NPOMEXYTOUHbIM NCTOYHWK B €r0 OCHOBHOM 3HA4Y€HUN BO3OENCTBY-
eT Ha ceTyaTky B yrnax mexay 1,5un 100 mpaga, 7. e. anameTp n3obpaXeHns Ha ceTdaTke Nexut mexay 25 u 1700 mkm. 3T
npeaensl OTHOCATCH K BPEMEHM 3KCNO3numm menblie, yem 0,7 C.

B HacToswem ctaHgapte yarnMHEHHbIN NPOMEXYTOYHbIM UCTOYHUK OXBaTbIBAET yribl mexay 11 m 100 mpag, T1. e.
anameTp naobpaxeHusi Ha cetvaTtke nexnt mexay 187 n 1700 mkm. 3Tn npegensl HE NPEBLIWAKT BPEMS SKCNO3N LMK BOnb-
we 10 c.

s epemenn akcno3numm mexay 0,7 n 10 ¢ ctarmBaembin yron NPOMeEXXyTOYHOIrO UCTOYHMKA 3aBUCUT OT BPEMEHMN
akeno3mumm (tabnuua 3).

3.18 3HepreTMuyeckas ocBelleHHocTb (irradiance): (E, Bt/m2): YacTHoe oT AeneHnsa MOLLHOCTU N3 Y-
YyeHnda dP, nagaroLllero Ha snemMeHT NoBEepPXHOCTU, Ha NnoLwagb dA 3TOoro 3anemMeHTa

E = dP/dA.

3.19 6onbwonucTovHUK (large source): VcTouHUK, pOpMUPYIOLLIMA N30DPpaXkeHUe Ha ceTvaTKe, Takou
OONbLLUIOW, YTO TEMNSIOBOM NOTOK B paanansHOM HanpasneHUun (nepneHankynapHo oNTUYECKOU OCKN) OT LeHTpa
n3obpaxeHUsa K dnuxkanwen rpaHuue OUONOrM4eckon TKaHM COU3MEepPUM C TeNnmnoBbIM MOTOKOM B OCEBOM
HanpaesneHnn (NnapannensHO ONTUYECKON OCK).

[TpnumeyaHwne—BaTomcrangapTe 60NbLON NCTOYMHUK UMEET CTArmBaembin yron bonbewe, yem 100 mpag Ha
ceTyaTke, T. €. AnamMmeTp ero n3obpaxxeHus Ha cetvatke bonblie 1700 MKM.

3.20 cBeT (light): Bnaumoe nsnydeHue.

3.21 cBetouany4vawwum guoa (CULN) (light emitting diode (LED)): OunoaHbin nanydartens (Ontuyec-
koe nanydeHne CU npomssogmnTca MCKNIOYUTENBHO NpoueccamMy CNOHTaHHOM SMUCCUN).
3.22 MakcUManbHbIX Yron cTArMBaHuaA (o,,...) (maximum angular subtense (o,,,,)): 3Ha4veHna yrna

CTATMBAEMOro BUOAMMOIQ pasMepa UCTOYHUKA, NPU KOTOPOM MUCTOYHUK cunTaeTcsl 6onbluMM — 60NbLION
MCTOYHUK (CM. Takke Tabnnuy 3).

3.23 MakcumManbHafa BO3MOXHad akcno3nuua (MB3) (maximum permissible exposure (MPE)): 3Ha-
YeHKue 3KCNo3nLUMmM ans rnasa Unm KoXm, KotTopoe npu HopmManbHbIX YCNOBUSIX HE NPOTUBOPEYNUT pesybTaTam
nosaABneHnsa bnonornvecknx apdpekton. 3HaveHne MB3O 3aBUCUT OT ANKMHBLI BONHbI U3NTYYEHUS, BPEMEHU 3KCMNO-
31MLUNN, COCTOSIHUSA TKaHN N pa3Mepa 3KCNoHUpoBaHHOro mecta. ns suanumMoro n onmkHero MHpakpacHoro
na3ny4vyeHus B ananasoHe 380—1400 HM cTarmBaemMbin yron UCTOYHMKA 3aBUCUT OT pasMepa U3obpakeHnsa Ha
ceTyaTke.

3.24 uameputenbHaa aneptypa (measurement aperture). Kpyrnaga nnowagb UCNONb3yeTCca Npu
N3MepeHNN aHepreTUIECKOMN OCBELLIEHHOCTU, SKCMO3ULIUN U3NTYYEHUA, SHEPreTU4eckon ApKOoCTU U CYMMapHOro
BpeMeHU BO3OQEeNCTBUA U3NTyUYeHUdA. DTa anepTtypa onpeaendeT nnowaab, npm KoTopou 3HavYeHUsa 3TUX BeIn-
UYMH yCpeOHATCA No YACY nsmepeHn ans cpaBHeHUda co 3HadeHnem MBO.

3.25 MOHoXpoMaTudeckoe usnydyeHue (monochromatic radiation): NsnydeHune, xapakrepusyemoe
OAHOW ANMHOW BONHLI, Kak n3nydyeHue NUHUM B rasopaspagHon namne HU3KOro aasneHusa. Ha npakTuke —
N3NyYeHUa oYeHb ManeHbKoro MHTepBana AMMH BOMH, NPUNUCLIBAEMOro U3NyYeHno 04HOU ONUHBI BOJHBI,
ecnu buonoruyeckoe AeNUCTBUE CNeKTpa B 3TOM UHTepBane He CUNbLHO OTNINYaeTCs.

3.26 onTu4deckoe usny4veHue (optical radiation): OnekTpomMarHUTHOE U3NydYeHUe Ha ANNHaX BOJTH MeX-
ay 100 HM n 1 MM. YnbTpadunoneToBoe nsnyvyeHue s cbnactu anuH BonH MeHbLe 180 HM (HasbliBaeMoe BaKyyM-
HeIM Y®) NONHOCTbIO nornowaetca kacnopogom Bo3ayxa. B a3TomMm cTaHpgapTe AvanascoH AJTMH BOJH
ONTUYECKOro U3Ny4YeHns orpaHnveH ¢ MeHbllen CTOPOHbI U3nydeHnem ¢ ANMHoOU BOJTH 180 HM.

[TpumedaHwune—IllpnHnmas BO BHUMaHue Be30nacHOCTb U3NYyYeHUs], CriekTpanbHbiM gnanason mexay 380 u
1400 HM HYXXOaeTCH B crneynanbHOM pacCMOTPEHUN, TaK KaK rnas NnponyckaeT n3nyvYeHne B 3ToM CnekTpanbHOM Ananaso-
HE Ha CeT4aTKy, rae OHO POKYCUPYETCS, SHEPreTUHEcKas OCBELWEHHOCTb MOXET BbIiTb YyBENUYEHA B HECKONBKO Pa3 no abco-
NTIOTHOMY 3HAYEHUIO MO CPABHEHUIO C OCBELLEHHOCTBIO POroBOn 060104KM rnasa.

3.2/ poToMeTpUveckne BenUUUHbLI (photometric quantities): Bce pagunometpudeckme BeTAYUHDI
HaxoasaTCca B COOTBETCTBUU C POTOMETPUYECKMMU BENTMYMHAMUN Yepes BU3yanbHoe BOCNpuaTHue ceeta. Ins
pOTOMETPUYECKOTO U3NYUYEHUSI C ANMMHOW BOMHBI A DOTOMETPUYECcKME BENUYMNHBI MOTYT ObITb paccunuTaHbl
yepes pagunomMeTpudeckme BenUYMHbI, YMHOXaA noclneaHne Ha OTHOCUTENbHYIO chnekTpanbHYIo addek-

4
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TMBHOCTL V(2) (cM. npunoxeHue C) unn V(L) n MakcumarnbHyto CnekTparbHyto 3 eKTUBHOCTb U3NnydeHnsa K,
mnn K’
M

K., = 683 nM/BT Ana goTonmnyeckoro speHusa u
K'., = 1700 nm/BT Ana ckoTonu4eckoro (HOYHOro) apeHus.

HanmeHOBaHMe COOTBETCTBYIOLWMX paanoMeTpU4eCKUX 1 pOTOMETPUYECKX BENTUMYMUH NpeacTaBeHo B
Tabnuue 1. Cumeonel 0benx BenuinH ogMHakoBbl. ECnmn HeobXoauMo, OHU MOTYT pasnuMyaTbesl MHOEKCaAMU: €
(3HepreTU4eckKMn) And pagnomMeTpuy4eckKnx BeNMMYMH 1 v (BU3yanbHbIW) ANa POTOMETPUYECKUX BENTUYNH.

Tabnwuya 1 — CpaBHUTENbHbLIN NEpPeHeHb PaaNOMETPUHECKUX U POTOMETPUYECKMX BESNTUYUH

Pagmomemmqecme BEJIMHUHDbI PaﬂmomeTpmqecme BEJINHNHbI
Cumon
HaumeHoBaHue EauHuua laumeHoBaHue EanHuua
MOLWHOCTb N3ny4eHns BT P, © CBEeTOBOW NOTOK M
IHEPIUA N3NYHEHUS K Q Konn4ecTtBo cBeTa nMm - C
JHepreTnyecKkasl OCBELWEHHOCTb BT1/Mm2 E OCBELWEHHOCTb nv/m2 = nK
JHepreTnYecKkas sKkenoanums /M2 H CBeToBas 3KCNo3numns NnK- ¢
SHepreTnyeckasi APKOCTb BT/(cp - M%) [ ApKOCTb nm/(cp - M%)
JHepreTNYecKas cmna ceeTa B1/cp 1 Cwuna cBeTa KO = nm/cp
VIHTerpanbHas no BpeMeHU SHepP- ox/(cp - M?) L; MHTerpanbHasi no BpemeHu fp- | nm - c/(cp - M%)
reTudecKkas SpKoCcTb KOCTb

3.28 anutenbHOCTb UMnynbca (pulse duration): MakcumanbHoe BpeMs, Tpebytolleecst AN nsmepe-
HUA ABYX TOUEK nepecevyeHUsa UMNynbca BeTBM HapacTaHUs U yObIBaHUSA C NPSAMON, NpoBeAeHHOW Napannenb-
HO och abcumnce Ha YpOBHE NONOBUHBI MAKCUMalbHOMO 3HaYEHUS.

3.29 apkoctb L, L; [BT/(cp - M2), Ix/(cp - M2)] (radiance): ApkocTb L B AaHHOM HanpasfieHUn gaHHON
TOUKM €CTb YacCcTHOE OT AeNeHNsA NoToKa U3nyvyeHnUa dP, nepeHoCUMoro Yyepes ToUKy M pacnpoCcTpaHsIoLWLerocd B
3aJlaHHOM HanpasneHnn, Ha TenecHbI yron d Q) , B KOTOPOM pacnpocTpaHaeTcsl NOTOK, 3NeMeHTapHYHo MJ1o-
Liaab NOBEPXHOCTU dA, cogepXallyto 3Ty TOUKY, M KOCUHYC yrna pacnpocTpaHeHus MoToka B HanpaBneHUn ¢
(CM. PUCYHOK 2)

[ = dP | (1)
dQ)-dA-cos ¢

<

dA

HopmanbHbIM BEKTOP K NOBEPXHOCTU

PUCYHOK 2 — OnpeaeneHne ApkocTu

OaHo M3 onpeaeneHnn coaepXuT BpemMsa UHTErpupoBaHNA APKOCTU L;, U Toraa NoTOK U3Ny4YeHus d P 3ame-
HAETCS Ha 3HEePrnto N3nyveHns dQ

=99
" dOQ.dA-cose
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[TpumevaHune 1 — 3I3T100npeaeneHne — ynpoueHHas sepenst [MIK 60050(845), tepmuH 845-01-34], gocra-

TOYHas ANs uenen HacTosiwero craHgapta. B cnyyasx COMHEHMs crieayer nonb30oBaTtbCs  ONpeaeneHnem
[M3K 60050(845)].

[TpumedyaHune2— ApPKOCTb U APKOCTb, UHTENPUPOBAHHASA NO BPEMEHU, HE N3MEPSIOTCS ONMTUYECKUMU MPUDO-
pamn. OgHako, ecriv spKOCTb U3MEPSIETCH B NEPBOV cpee L 1 CNoKasaTtenem NpenoMneHus nq 1 xxenaTernbHO ONpeaennTb
SIPKOCTb BO BTOpOW cpene L, ¢ nokasaTenem NpenomMneHus n,, spkocTe NepBoun cpedpl L, AomkHa ObiTb YMHOXEHa Ha
N

2
{] . Korga nepsasi cpea siBnsieTca Bo3ayxom (n4 = 1), aBropas —rnas(n, = 1,336 ans
n2

2. L2 _

L
XUOKOCTHOW BNnarn n CTEKNOBUAHOIO Tena), atoTt kKoadpuument pasen 0,56. Npn MB3 ncnonb3yetcs SpKOCTb, U3MEPEH-
Has B BO3AYyXe, MNOTOMY UYTO 3TOT KOSIDDUUMEHT yXKe ydTeH B Tabnuuax 3Toro cravgapra.

KOS PULNEHT (n4/n5

3.30 aHeprua uanydveHua, Q (x) (radiant energy): WHTerpan no BpemMeHn MOLWHOCTM N3NYy4YeHUs 3a
OaHHbIX nepuoa t

f 3
Q:jP-dt. (5)
0

3.31 aHepreTuyeckasaakcnoamuus, H(x/m?2) (radiantexposure): UHTerpannoBpemMeHun oT 3HepreTu-
YecKoWn OCBeLEHHOCTU B AaHHOW TOUKe 3a AaHHYI0 ANUTENBHOCTL £, T. €. OTHOLUEHWe SHeprin nanyveHus dQ,
nagaroLen Ha aneMeHT NOBEepPXHOCTU, K NnoLwaan dA 3Toro snemMeHTa

H_dQ _
dA

(4)

t
jEe dt.
0O

3.32 MOLHOCTb U3ny4deHusa (notok), P, (@) [BT (nm)] (radiant power (flux)): MollHOCTb, Ucnyckaemas,
nepenaBaemasi Unu npuHumMmaemasi B suae nanydeHus [M3K 60050(845), TepmunH 845-01-24].
3.33 KoadpchbuumeHT oTpakeHUdap (reflectance). OTHOLWEHUE OTpaXKeHHOIro NOTOKa N3NyvYeHUda Knaga-

FoLLIeMY MOTOKY U3nydeHUa npn gaHHbIX yernoBmax [MOK 60050(845), TepmuH 845-04-58].

3.34 ckaHupylouwee nanydeHue (scanned radiation): Msny4dyeHue, nmerollee BpeMeHHOe U3MEeHeHne
HanpaBleHnUsa ¢ Ha4YanoM BO3HUKHOBEHUS UM AnarpamMmmoin pacrnpocTpaHeHus1 no OTHOLEHWIO K CTaLMOHapHO-
MYy 6a30BOMY NONOXKEHUIO.

3.35 ManbIu UCTOYHUK (small source): o cywecTBy UCTOUHUK OpMUPYET N30DpaXeHne Ha KneT4yar-
Ke, KoTopoe Tak Mano, YTo TENNO Nerko CTpYUTCA B pagnansHOM HanpaBneHUM (nepneHankynsapHO OnTUYeCKoW
OCW) OT LeHTpa N30bpakeHUs K oKpyKatoLmm BUONOrM4ecknm TKaHSIM.

C yanMHEeHMeM UCTOYHUK C pasMepoM U3obpakeHUsa Ha ceTyaTKe MeHblle, YeM pasMep, Ha KOTOPOM
DasnpyeTcHa 3Ha4YeHNEe MakCUManbHOW AONMYCTUMOW 3KCNO3ULUN. DTO yaAlTMHEHUE HEODOXoOAUMO NMOTOMY, YTO
rnasnoaBMKeH, YTO yYnThiBaeTCAa B AaHHbIX 0 MB3 B TabnuuaxHacTosdwero ctaHgapta (cMm. Takke 3.17 1 3.19).

[TpnmeyaHne—B HacTosWeM cTaHAapTe Marnbii UCTOYHUK B CBOEM OCHOBHOM 3HAYE€HUW CTAMMBAET Yrof
MeHbLLe, YemM 1,5 Mpaa Ha ceTyaTKe, T. €. AnaMeTpP ero n3obpakeHnsi Ha ceT4yaTke MeHbLUe, YeM 25 MKM. ITOT pasmep Npu-
MEHUM AN BpemMeHn skcrno3numm 0,7 C.

Manbim NCTOYHNK B CBOEM YOJIMHEHHOM 3HAYEHUN CTATMBAET Yrost MeéHbLe, Yem 11 mpag Ha ceTyaTke, T. €. gnameTp
ero n3obpakeHns Ha ceTyaTke MeHbLle, Yem 187 MKM. ITOT paamep NnpumMmeHum Ans spemenm akeno3mumm 10 ¢; ans speme-
HK akcno3anumm mexay 0,7 n 10 ¢ onpegensieTcs yrinom, 3aBUCUMbIM OT BPEMEHM 3KCNO3nLUMK (CM. Tabnunyy 3).

EPMUH «TOYEYHbIN UCTOYHUK» HE MOXKET ObITh NCNONB3OBAaH ANS Manoro NCTOYHMKA, TaK Kak 3TO NPUBOAUT K NyTa-

HULE: « TOYEYHBIN UCTOYHUK» MOXET BbITb NATHOM DONbLWNM, YEM ODBBLIYHO CUMTAIOT 3a «TOYKY». B HacTosawem ctangapTe
TEPMUH «Manbl UCTOYHUK» MO3TOMY MCNONb3yeTCs B N0A40OHOM CMbICIE.

3.36 TenecHbinyron, (cp)(solidangle): TenecHuIn yron c ero BeplUMHON B LLeHTpe cdoepbl paguyca r
eCTb OTHOLWUeHMe nnowaan A, BbipesaeMon 3TUM YIMOM Ha MOBEPXHOCTU cdpepbl, HA KBagpaT paauyca
(CM. PUCYHOK 3)

Q = A/re.
[ToNHBIN TenecHbIN Yyron paBeH 4n Cp.
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PucyHok 3 — OnpeaeneHne TenecHoro yrna

3.37 cnekTpanbHas ocBelleHHOCTb, £, [BT1/(M4 - HMm)](spectral irradiance): OTHOLIEHNE MOLLHOCTM
n3nyd4eHna dP B MHTepBane 4nvH BONH dA, Nagarolero Ha 3nemMeHT NOBEPXHOCTU Nowaabio dA 3TOro 3fieMeH-
Ta, U UHTepBana aAnluvH BONH dA

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

3.38 cneKkTpanbHasi 3HepreTuveckas ApPKocCTb, L, [BT/(M2 - cp - HM)] (spectral radiance): CnekTpanb-
Hadg ApKoCTb L, BWHTepBane ANWH BONH di B 3aJaHHOM HanpaBfieHUW B AaHHOW TOYKe eCTb YaCcTHOe OT Aene-
HUA MOLUHOCTU U3NYYeHUdA, NMpoxXoadllero 4yepes TOYKY U pacnpocTpaHAeMoro B TeNeCHOM yrne o) B
HanpaBneHUn £ U orpaHNYeHHOro cnekTpanbHbIM MHTepBanom di, UNpoussedeHNA NnoLwaamn npoekumm nyyvka
Ha NMOCKOCTb, NepneHOANKYNApHYO K HanpaBneHuo (cos € dA), coaepXallemMy 3Ty TOUKY, TeNnecCHbIU yron u
MHTepBan AnnH BOJTH (CM. PUCYHOK 2)

dP
dQ-d)-dA-cos ¢

L, =

3.39 UHTerpanbHas NO BpeMeHU SAPKOCTb, L ; [Qx/(m?2 - cp)] (time integrated radiance): WHTerpan
APKOCTU 3a JaHHOEe BPeM4 3KCNO3NLUK, BeIpaXKaeMbl Kak 3Hepriga nsany4vyeHmnsa ¢ eaMHMLbI nnowagn nany4yato-
LLie NOBEPXHOCTU B eAMHULIE TEeNeCHOro yria SMUCcCcUn.

3.40 ynbTpacpmnonetoBoe usnydeHue (ultravioletradiation): lNpaktnuecku niodboe nsnyvyeHue B anana-
3oHe anuH BonH oT 100 ao 400 HM. YnbTpadnoneToBLIN CNEKTP pasderieH Ha TpW cnekTparnbHble obnacTtu,
oDyCcnoBnMMBaroLLME pasHyo cTeneHb POTOONONOrMYEeCcCKon onacHOCTW: ynbTpaduoneT A, ynbTpaduoneT B,
ynbTpadgpuonetT C. YneTpadguonetosoe NanydyeHne meHolle 180 HM Ha3blBaeTCA BakKyyMHBIM yNbTpagpnoneTo-
BbIM U3NYyYEHUEM.

[TpnmeyaHne—Bo MHOMMX cTaHAapTax ANMMHHOBONHOBAA rpaHvua ynbTpaduoneToBOro CrnekrpanbHOro
ananasoHa pukenpyetcd 380 HM.

3.41 ynbtpaduonet A (YP-A) (ultraviolet A (UV-A)): Ontuveckoe nUs3nyvyeHmne, KOTOpPOe OXBaThiBAET
NONMHOCTLIO cnekTpanbHbIM AnanasoH oT 315 Ao 400 HM (CM. TakKe BhilLlenpuBeaeHHbIe NpumMeYaHus ).

3.42 ynbTpadcgpuonet B (YP-B) (ultraviolet B (UV-B)): Ontuyeckoe nsnyvyeHne, KOTOpoe oxXBaTbiBaET
NONHOCTLIO CNeKkTpanbHbIN AnanasoH oT 280 Ao 315 HM.

3.43 ynbtpadmonet C (YP-C) (ultraviolet C (UV-C)): OnTtudeckoe nsnydeHne, KoTopoe oxXBaTbiBaeT
MONHOCTLIO cnekTpanbHbiM AnanasoH oT 100 go 280 HM (CM. Takke BhillenpueeeHHble NpumMeYvaHns ).

[TpnmeyaHwue— YneTpahnonetosoe nanydeHne B gnanasoHe Huxe 180 HM (Ha3blBaeMoe BakyyMHbIM Y Q)
NONHOCTBLIO MNOrMNowaeTcHa KUCnopoaom so3ayxa. nsa uenen atoro craHgapra HWKHEN rpaHnuen ananasoHa grnvH BOSH
YO-C npnHnmaetcs 180 Hm.

3.44 Bungumoe usnydeHue (visible radiation (light)): Jltoboe ontnyeckoe nsnyvyeHune, KOTOPOE MOXET
HenocpeaCTBEHHO Bbl3BaTh 3puTenbHoe owyuweHne [MOK 60050(845), TepmuH 845-01-03].

[TpumedaHune—BHacTosWweM cTaHgapTe 3HAYEHNSA NEKTPOMAarHUTHOIO U3ny4eHus, B KOTOPOM ANTNHbI BOJTH
MOHOXPOMAaTUYECKNX KOMMOHEHT nexat mexgy 380 n 780 HMm.
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4 MakcumanbHas BO3MOXHas 3Kcno3nuusa

4.1 OOwWwume 3amevaHus

BennuunHa yctaHaBNMBaeT HUXHUE YPOBHU BpeHbIX PaKToOpOB, OCHOBAHHbLIX HA COBPEMEHHbIX AaHHbIX,
MonyYeHHbIX 3KkcnepumeHTanbHbiM nyTeM. OHU NPUMEHSATCA, YTODbI YYUThIBaTb 3KCNO3ULNIO B TEYEHNE BOCh-
MYacoBoro nepmnoaa. MB3 aomkHa ncnonb3oBaThCA Kak PYKOBOACTBO MNPU KOHTPOJIE 3KCMO3ULIMIA 1 He A0-
)XHa paccMaTpuUBaTbCS Kak CTPOoro onpeaenieHHoe pasgenedme mexay 6esonacHbIMM U ONacHbIMUA YPOBHAMM.
37U npeaenbHble YPOBHU HE MPUMEHSAIOTCA K CBETOBOW YYBCTBUTENBHOCTU YeoBeKa Unu YacTen ero Tena,

noaBepraeMblX 3KCNO3ULNN.
4.2 Aneptypa uamepeHus

MpumMmepHasa anepTypa, KoTopas Ao/KHA UCMONb30BaTbCSA NPU BCEX U3MEPEHUSX U pacyeTax YPOBHEN

3KCMo3unLum, onpeaenaeTcsa Kak anameTp Kpyra, B ipeenax KoToporo 4enNcTByeT OCBELLLEHHOCTb NI 3KCMO3U-
LIS N3NyYeHUs. 3Ha4YeHUa 3TUX anepTyp nokasaHbl B Tabnuue 2.

Tabnwuua 2— MuHumanbHble gnameTpbl anepTyp, NPUMEHAEMbIX MPU N3MEPEHUN OCBELLEHHOCTU, SKCNO3NLUN, SIP-
KOCTU U MHTErpanbHOW Mo BPEMEHU APKOCTU

OunameTp aneptypbl U3MEPEHUA B cny4ae
CnekrpanbHbIM OMANA30H, NnuTenbHOCTL SKCMOHMPOBAHUA, MM
npumeHsemsin 8 MB3 [TyHKTB! SKCNO3ULUKN, C
[ na3 Koxa

180 Hm g0 400 HMm 4.8.1 t<3 1 1

>3 7 T4
>380 00 1400 HMm 4.8.2.1,4.8.2.2 ITrobas 7 3,5
>1400 oo 3000 Hm 4.8.2.3 f<3 1 1

t>3 3,5 3,5

MoryT ncnone3oBartbcsl 60nNbLUKE anepTypbl U3MepeHUa No cpaBHEHUIO C 4aHHLIMKU B Tabnmue 2, ecnu
OCBeLLUeHHOCTbL paBHOMeEpPHa No AnamMeTpy anepTypbl UISMePEeHUs U eCn CTPOro MsmepeHa YyBCTBUTENbLHOCTL
NpUueMHuKa B cucteme usmepeHuin. OgHako ¢ UICTOYHMKAMU ONTUYECKOro U3NydYeHUs Helb3Aa 4OCTUYb PaBHO-
MEPHOW OCBELLUEHHOCTU U3-3a CTPYKTYPblI U3NyYeHUs (MMetoTca Donee ropayvme TOYKWU), pekoMeHaOyeTcH
MoNb3oBaTbCA AaHHBIMU TabNMLbI U 4NA TOPAYNX TOYUEK.

Korga npumeHsaeTca MBO anga koxu, pekoMmeHOyeTCA UCNoNb30oBaTh MNPUEeMHUKU, OTBET KOTOPLIX MPONop-
LIMOHaNeH KOCUHYCY yrina nageHua nanyvyeHua. 3HavyeHUsa 3KCnosnuum anga rnasa npm nsnyvyeHnn B guanasoHe
OnuH BonH o1 380 oo 1400 HM MOTyT USMEPATLCA C AMaMeTPOoM anepTypbl 7 MM (rnas vyernoBeka).

4.3 ONunameTp 3pauka

MBO3 npumeHUTenbHO K rnasy B ananasoHe AnnH BonH o1 38040 1400 Hm (4.8.2) basnpyeTcs Ha cTaHaap-
THOM AnameTpe 3pavka d, 7/ MM and BpemeHn < 0,5 cn 3 mm anda spemeHn > 0,5 ¢. B 3aBUCUMOCTN OT APKOCTU
HabnogaemMoro CBeTOBOIo NONd AMamMeTp 3pavdka BapbupyeTcs MeXxay 3HavyeHnemM MeHblle, 4em 2 MM, 1 D0 Ib-
Wwe,yem 7/ MMm. nameTp 3pavka BapbUpyeTCd Takke 0T MUHOUBUAYaNbHLIX 0CODEeHHOCTEeYenoBeKa, oT npeamMe-

Ta HabnoaeHus, BospacTta v ap. Popmyna (5) moxeT BbITb UCNOMNb30BaHAa AN pacyeTa AnameTpa 3padka d

MM, OT 3HA4YEeHUs ApKocTn L, ka/mM2, o6bekTa HabnogeHus

PUCYHOK 4 noKasbliBaeT 3aBUCUMOCTb AaMeTpa 3payka OT ApKOCTH.

dyp = 1,29 MM +

662 MM
, A 10,32
8,24 ka /m?

3p’
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PUCYHOK 4 — 3aBUCUMMOCTb gAnamMeTpa 3padka OT SPKOCTU HAabNogaemMoro rnons B COOTBETCTBUM C [D].

KoppekTupoBka sHadyeHn MB3 B ananasoHe gnnH BonH o1 380 Ao 1400 HM nanda BpemMmeHn > 0,5 C B OTHO-
LLIeHNW K CTaHAapTHOMY AnaMeTpy 3padka d, (AnamMeTp 3padvka ncnonb3ytoT And onpegeneHna MB3) nponsso-
OUTCS B NpOonopLUoHanbsHoOW 3aBUCMMOCTM OT NoLagn 3padka:

R
d
EMBS(dap)zEMBs(ds)‘ d—s NI (6)
\ 3P/
RY
d
Avealdsp) = Ayealds) - d—s % (7)
\ 3P
PRY
_ d g
Lmealdap) = Lmpalds) |~ (8)
\ 3P/

[TpwnmeyaHune—Bcnyyasx, Korga UCTOYHUK N3NYyYEHUSA UCTMONb3YETCH MNPU O4EHb Pa3HbIX YCITOBUSX OCBELLLE-
HUA (HANPUMeEpP, B TEYEHNE AHS, HOYbIO U T. 4.), byaeT Hanbonee 6e3onacHbIM paccunTbiBaTh 6€30NaCHOCTb U3NYYEHUS

npwv anameTpe 3padka f MMm.

4.4 MoBTopALWMecA UMNYNbCbl, MOAYNUPOBAHHOE UMK CKaHUPpYIOLLee U3anyvyeHue

[TOCKObKY KPUTEPUIN BKCMO3UL MK YCTaHOBMEH AN MHOTOKPaTHOro MMnynbca, HeobXxoaMmMo YCTaHOBUTL
orpaHU4eHUs npu MCNoNb30BaHUM MNOBTOPSIOLWNXCH MMMYNLCOB U3NydYeHUsl. Haunbonee uenecoobpasHo
NCMONMb30BaTb UCTOUYHUKA, UMUTUPYIOLLME HenpepbiBHOE ManydyeHne. OgHako, ecnm MrHOBeHHOe 3HaveHue
BLIXOOAHOIO M3nydeHusa nepuoaundeckn nagaet Hmke 10 % ero ycpeaHeHHOro 3HadeHusl, NMPUMEHSAIOTCS
cneayolme MeToabl.

[na anvH BonH < 380 HM 3Ha4veHune BenndnHbl MBO onpegensaeTcs UCnofb3oBaHNEM B DONbLUMHCTBE
cnydaeB crnegyroLwmnx orpaHuvnBaownx TpeboBaHnimn a) ub).

3Ha4veHne BenuynHol MB3 gna annH BonH > 380 HM onpegensietcs Mcnofb3oBaHnemM B OOMbLUMHCTBE
criydaeB orpaHnYnTeribHbIX Mep b) 1 C).

a) JHepretTudeckaa 3KCnosnumg HSID (COOTBETCTBEHHO UHTErpanbHasa No BpeMeHU ApKOCTb Lsp) npw
nobom ogNMHOYHOM UMNYNbCE ANMUTENBHOCTLIO I BHYTPW NOCNeaoBaTENTbHOCTU MMMYNbLCOB HE NPEeBLILLIAET 3HA-
4yeHne MB3 Hy g5 (Liygs) ANA OANHOYHOTO MMNYyNbca ANTUTENTbHOCTbIO £

Hsp < Hypa(D), (9)
COOTBETCTBEHHO
Lsp S LMBS(t)- (10)

b) YcpeaHeHHaa no BpeMeHu aHepreTuydeckas OCBeLLIEeHHOCTb £, (COOTBETCTBEHHO APKOCTL L ) nocne-
N0BaTeNbHOCTN MMMYIIbCOB B TeYeHne T He AoIKHa npeBbilaTh 3Ha4eHne MBO £y g5 (COOTBETCTBEHHO Ly g5)
On4a ocgMHOYHOro MMNynbca B nocrneaoBaTenbHOCTU [

Em < Epmpal D), (11)
O
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COOTBETCTBEHHO

L. < Lyss(T). (12)

YcpegHeHHada no BpeMeHU aHepretTudeckas ocBeleHHOCTb £, (COOTBETCTBEHHO ApKOCTb L ) 3a ANKn-
TeNbHOCTb 3KCNO3nLUNK T MOXeT ObITb paccunMTaHa crnegyowmMmMmn COOTHOLLEHUSIMMU:

Em=N-HgyT, (13)
COOTBETCTBEHHO
Ly =N-Lg)T, (14)

rae N — nonHoe 4Ynucno UMNyneLCcoB B TeYeHUe ANUTENbHOCTU 3KCNo3numm 7.
C) OHepreTudeckasa 3KCNosnULnA Hsp (COOTBETCTBEHHO UHTerpanbHaga no BpeMeHWU sHepreTunveckas
APKOCTb Lsp) noboro oAMHOYHOIrO UMNynNbca ANMNMTENBbHOCTLIO | YMHOXAETCH Ha KOPPEKTUPYIOLLINIA KO3 PULIK-

eHT Cg. OTOT KOPPEKTUPYHOLLMA KO3 PULUUEHT Cs NPUMEHSAETCA TONbKO ANA ANUTENBHOCTU UMMNYNbCca Kopoye
0,25c:

Hp, < Hyga(®) - Cs, (15)
COOTBETCTBEHHO

Leo < Lyga(®) - Cs, (16)
rae C = N-1/4;

N — oxxugaemoe nornHoe YACNO UMNYNbLCOB B 3KCMO3NLUN.
OTW ABa ypaBHEHNA 3KBUBaNEeHTHbI cneaylowimM ypaBHEHUAM:

H H

o = TIsb 1A <, (17)
Huea(t)-Cs  HFypa(t)
COOTBETCTBEHHO
tsp - bso g (18)

Lua(f)-Cs  Lupalt)

Korga nocnegoBaTtefibHOCTb UMMYNbCOB COCTOUT N3 UMMYNbCOB Pas3HOW ANUTENbHOCTU {; NN pa3HbIX
OAMHOYHBIX UMMNYNIbCOB, 3HEpreTuveckas 3KCNO3NUMA Hg,; (COOTBETCTBEHHO WHTErparnbHas Nno BpemeHw
APKOCTb Lspf), nonydaetcans (17) n(18) c ydetom ypaBHeHUN (15) n (16):

3 Hopi )" (19)
o Spf
& {HMBS(G)] =1

COOTBETCTBEHHO

Lopi Y’ (20)
> N { )] <1,

Lol

rae N; — 41cno UMNYnNbCOB ANUTENbHOCTLIO {;;
N =) N;— oxugaemoe NofHoe YACIIo UMMYIbCOB B 3KCTO3NLINN.

B HeKOTOpLIX cny4yaax 3kcno3nymnga n3nydeHmnsa ocaMHOYHOro MMnynbea HSp MOXeT ObITb HUXKe MBO, KOTO-
pag nonydeHa ana HenpepbIBHOU 3KCNO3ULUM Ha HEKOTOPOM 3HaYeHUN MUKOBOU MOLLHOCTU, UCNOMb3yeMOU
ONs yCTaHOBNEHUA BpeMeHU 3KCNo3MLMN. YUUTEIBaA ckasaHHoe, MOXeT ObITb UcnoNb3oBaHa MB3 anst Henpe-
DLIBHOMO N3Ny4YeHUs.

4.5 YroncrarmBaHust UCTOUYHUKa

CornacoBaHHoe orpaHu4veHne yrna ctarmnBaHnsa BUAUMOro MICTOMHMKa UCNosib3yeTcs B AManasoHe AnnH
BoMHOT 380 oo 1400 HM, rae nsany4yeHmne MOXeT POKYCHMPOBaTbCA NPENIOMNAOLLEN YaCTbio rNa3a Ha ceT4yaTke.

[1Ba orpaHu4eHusa yrna cTarMBaHUa NCNonb3ytoTcsa B HAacToALLIEM cTaHAapTe: yron, e TepMUHUPOBaHHbIN
npeaenom mexay marnbiM UCTOYHUKOM U MPOMEXYTOUYHBIM UCTOYHUKOM (MUHUMAambHBLIA Yron CTArMBaHUs
Cyuy ) M YTON, AETEPMUHNPOBaHHBLINA NpeaeNnoM MeXay NpoMeXyToYHbIM UCTOYHUKOM M 60MbLUINM NCTOYHNKOM
(MakcMManbHbIW YroS1 CTATMBAHUA y,q,c)-

MeHbLUKe 3Ha4YeHNa MUHUManbHOro yrna ctarnBanus (o,,,,,) MBS He 3aBUCAT OT pasmepa UCTOYHKUKA.
3Ha4yeHue a,, ., 3aBUCUT OT ANUTENBHOCTU 3Kcnosuuuun t (Tabnuua 3).

[TpnmeyaHne— 3aBUCUMOCTb MUHUMAIBHOIO yrna CTArmBaHus OT ANUTENbHOCTU 3KCNO3UUMKN ONpeaenseT-
Csl BpeMeHeM BpauleHus rnasa. [nsa spemenn > 10 ¢ aHeprus, nonagawias Ha nnowaab cetyaTtku, byget donblue, Yem

10
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ansiepemenu 0,7 ¢. 9totyron a,,.. PaseH 11 mpaa. [ins oveHb npogomkutensHon skcnoamumm 1000 c n bonee, korga cno-
CODHOCTb BpalLEeHUs rmasa CTaHOBUTCH AOMUHAHTOW, yron byaet bonbwe 100 mpag.

Tabnwunya 3 —TllpegenbHbie yrnbl CTAMMBaAHUA A5 rnasa

Yron Bpems akcnoanuum
o .. = 1,45 mpag nnat<0,7c¢
o oy = 2 15 Mpag ans 0,7c<t<10c¢
o . =11 Mpaa anat>10c¢
yae — 100 mpan = 0,1 pap

bonbuwne 3Ha4eHMA MakCMManbHOro yrna cTarnsanus (o,,...) MB3O He 3aBUCAT OT pasmepa UCTOYHNKA.
3HaveHne a,,,. . HE 3aBUCUT OT BpeMeHU akcnosnunn t(tabnuua 3) u ana scex cnyvaes cocTtasnaeT 100 mpag.

[IpoMeXyTOUHbIE 3Ha4YeHNA Mexay MUHUMaITbHbIM YINOM CTATMBaHNA U MakCUManbHbIM YrTIOM CTArnMBa-
HUA BNUAT Ha MB3 13-3a onacHOCTU TENIOBOro BO3AeUCTBUA Ha ceTyaTKy. 3Ha4YeHUs BeNTUYUH, Bblpa)kaeMblX
Kak aHepreTnyeckas ApKOCTb U UHTerparnbHas No BpeMeHU ApKOCTb, 0bpaTHO NponopLUuoHanbHbl pasmepy
MCTOYHMKA. [Ana onucaHua 3aBucumoctn MBO oT pasmepa NCTOYHUKA UCNOMb3YeTCA KOPPEKTUPYIOLLINK KO3-
PULNEeHT C:

C, = Oy B8 & < 0y,
C(1 =a  ANA oy < S Opares
Co = Opake B Oyqe < O

3Ha4YeHUsa npeaenbHbIX YINOB CTATMBaAHUA HEOOX0AMMbI ANSA TOro, YTOOLI MCMONL30BaTh COrNMacoBaHUe
MPUMEHEHUNA ANUTENBbHOCTN SKCNO3ULUN, T. €. oLy, = 1,9 Mpaa anda oANHOYHBLIX UMMNYyNbCOB Kopoye,4yem 0,7 ¢,
U oy = 11 Mpaa ana AnutenbHoOCTU 3Kkenosuunmy donblue, Yem 10 c.

YroncrarmpaHusa yarMHEHHOro UCTOYHMKa onpegensaeTcda apupmMeTn4ecKMm sHadyeHUnemM MmakcumanbHbIX
M MUHUMAanbHBLIX YTrI1oB pasmepa uctovHuka. Jlrobon pasmep yrna, bonsile 4em o, .. N MeHblle 1,5 Mpag,
JOIDKEeH nnMnTupoBaTtbea o, N 1,5 Mpag cooTBETCTBEHHO BMECTO NpeKHero aHa4yeHnsa pasmepa.

Yron ctarmpaHng UCTOYHUKA onpegenseTca Ha pacCTodaHUKU, NMpu KOTOPOM NPOU3BOAUTCA 3KCMO3ULUMA.
Haunny4dllee paccTosiHue, Npy KOTOPOM rnas JvenioBeka crnocobeH pesko pokycnpoartbed, coctanaet 100 mm.
[Tpn MeHbLUEM pacCTOAHUN N300pakeHne NCTOUYHUKA cBeTa byaeT He chOKYCUPOBaHHBIM U CMa3aHHbIM. HoO

PACCTOAHNE MEHbBLLE 100 Mm NMPUMEHAECTCH, NO3TOMY B 3TOM CTaHAAPTE OHO UCTIOJIB3YETCH AJ1A paCHeTa yIila
CTATUBAHNA NCTOYHUKA.

4.6 BpeMeHHana 6a3a

NMoboe Heobxoanmoe cornacoBanme co 3HadeHusiMmn MBO BasupyeTtcst Ha oXXrugaemMon ANNTEeNTbHOCTH
akcnosnumn. Korga HabnopgarTca ApkMe WUCTOYHUKKM, UMeroLlne SIpKOCTb MpupoadHbiX OBBLEeKToB bonee
104 ka/mM2, npeaensHbBIM BpemeHeM akcnosuuun 6yaeT 0,25 ¢. Korga MBO BhipaxkaeTcs B [k/MZ 1 oxnaaeTcs
ee1enCTBMe BTeueHne 8 4acoB, 3TO CBMAETENLCTBYET O TOM, UTO NMPU HOPMaNbHBIX 3KCMO3ULIUMOHHBLIX YCIMOBUSIX
BTOro AOCTaTOUYHO, YTODbI MHTErpupoBaTh OCBELIEHHOCTb B yNbTpaddnoneToBOW cnekTpanbHOU obnactu B
TevyeHune 8 YyacoB U NPUMEHUTL HOPMBI BocbMu4vacoson MBO.

4.7 JHepreTUveckasi APKOCTb U IHepreTuyeckasi oCBeLeHHOCTb

B cneayowmx pasgenax MB3O xapakTepuayeTcd KaKk aHepreTudeckas ApkocTb (COOTBETCTBEHHO UHTEr-
panbHas no BpeMeHU sHepreTudeckas IpKOCTh), a B HEKOTOPLIX — Kak 3HepreTnyeckasi oCBellleHHOCTb (COOT-
BETCTBEHHO 3HepreTuyeckas akCnosnuuns).

UTobObI paccunTaTh 3HEPreTUIECKYH OCBELLEHHOCTL Mo SHEPreTUYECKOMN ApKOCTU NpU yrne HabnoaeHus
= 0(cm. 3.29), aocTaToOUHO NOCNeaHIO YMHOXUTL Ha TenecHbIN yron , CBA3bIBaOLWNA MCTOYHUK C rNasom

E=L.-Q. (21)
OT1a dbopmyna npeanonaraet Manbli TenecHbi yron . Bonee obLee BbipaxkeHne byaeT Takum

JdE=L dQ. (22)
11
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1115 Manoro Kpyrnoro UCTOYHMKa MexXay NIIOCKUM YIIoM o U TENECHbIM YrioM Q CyLecTBYeT crneayto-
LLlee COOTHOLLEHUE

2
o T
Q = . (23)
A
OTO NpUBOAMUT K crneayolemMy COOTHOLLUEHNIO MeXay 3HepreTM4eckon 0CBELEeHHOCTbIO U 3HepreTnyec-

KOW APKOCTLIO ANd yrna CTArmpaHus o

2
E = L*‘I4'“ = 078502 L. (24)

OKBUBANMEHTHbIE COOTHOLLUEHUSA NPUMEHSATCA AN MHTerpanbHOM no BpeMeHu SIpKOCTU 1 3HepreTnyec-
KOW 3KCMO3nLN.

[Tpumevanune 1 —Illpnbop, onpedensowmmn SHEPreTUYECKYI0 APKOCTb NO HOPMAanu, U3MepsieT MOWHOCTb
N3NYy4YEHUS, NPOXOOSLLYI0 Yepes pasfindHbie anepTypbl U B onpeaeneHHOM 3agaHHoOM yrine. B HacToswem ctaHgapTe, Kor-
OAaNPUMEHSATCH 3TU COOTHOWEHUA, MBO BblpaxaeTca vyepes SHEPreTUYECKYo APKOCTb, TENECHbLIN yron £2 nNpu uaMmepeHmn-

HAX QOJTXKEH ObITb paCCHnNTaH C UCIMNoJrib30BaHUEM CIIFITL

[Tpumeyvyadwmne 2— Korgasenninda MBO BblpaXaeTcsl SHEPreTMYeCKON SAPKOCTLIO MO NU3MEPEHHOU SHEPTETU-
YECKOW OCBELLEHHOCTU C UCMNONb30BAHUEM 3TUX 3aBUCUMOCTEN, SHEPreTUYECKas OCBELWEHHOCTb A40IKHA BbITb U3MEpPEHa

C TENECHbIM YIMoM (2, CBA3aHHbIM C HAMMEHbLLMM Pa3MepoOM UCTOYHMKA &, HO He bonblue, Yem (oa,f,MH - 1 )l4.

4.8 MakcumMmanbHO BO3MOXHas 3aKCNo3nuua ansa rnasa
4.8.1 YnbTpatdhmnoneToBbIU CNeKTpanbHbLIA AUana3oH
4.8.1.1 CnekTpanbHbiX Anana3oH Mexagy 180 n400 Hm

B cnekTpanbHom ananasoHe mexay 180 1 400 HM agppeKkTUBHaA aHepreTudeckas 0CBELEHHOCTb £ ¢ U
COOTBETCTBEHHO 3HepreTnyeckas akcno3nuna H . paccymMTbiBatoTCA Mo cneayowmm qoopmMynam:

A00HM
Eett= 2 En(3)-S()- A%, &)

180HM

COOTBETCTBEHHO

400HM
Hog= > Hy(l)-S()- AL, (26)

180 HM

rae £, (A) — cnektpanbHas sHepreTMyeckas 0CBeLEeHHOCTb;
H, (A) — cneKTpanbHasa aHepreTn4eckas 3KCrnosnuus;
S(A) — OTHOCUTEeNbHadA cnekTpanbHada 3 @PEeKTUBHOCTb (NpunoXXeHue B U pUCYHOK 5);
Al — cneKTpanbHbIM UHTEPBAN.

OTHOCUTENbHas cnekTpanbHas 3thdeKTUBHOCTL S(A)
I A A

A
10" ‘ L
N N N
e il
I I
10500 250 3

00 350 400
I1nHa BOMHLI, HM

PUCYHOK 5 — OTHOCUTENbHAas cnekTpanbHas 3PPEKTUBHOCTL S (A )

12
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MakcumanbHas gonyctumas acdpekTUBHasA 3KCMo3nLMs U3nydeHuns H q« paBHa
He = 30 Dox/Mm2. (27)

[nsa gaHHon a3 heKTUBHON OCBELLEHHOCTU A0NYCTUMOE BPEMS 3KCMo3nummut, ., B CeKyHaax, Ans 3KCno-
31LUN yNbTpadMoneToBOro N3ny4eHus B criydae HesallueHHOoro rnasa onpegenserca rno dopmyne

2

MaKC
Eoff

Bpems akcnosnumm MoXXHO Takke onpeaennTb no tabnuue 4, B KOTOPOW AaHa MakcumManbHO A0NyCTUMaHd
athbdheKkTUBHAaA 0CBeLWEeHHOCTb AN ANNTENbHOCTU 3KCNO3ULIMA 38 AEHb.

Tabnwuua 4 — MakeumanbsHO gonyctumas akeno3mumns YO nanydeHums

[NUTEnbHOCTL SKCMO3ULMNA MakcumanbHo AonycTuMasn NUTENbLHOCTD SKCMO3ULUK MakcrmanbHo AonycTuMan
3a NeHb OCBELLEHHOCTb E ., B/m? 33 NeHb OCBELLEHHOCTb E ., B/M?
8 Y 0,001 5 MWH 0,1
4 Y 0,002 30 ¢ 1
2 Y 0,004 10 ¢ 3
14 0,008 5¢C §
30 MuH 0,017 1c¢ 30
15 MUH 0,033 0.5c¢C 60
10 MnH 0,05 0,1¢c 300

4.8.1.2 CnekTpanbHbIX Anana3oH Mexay 3151400 Hm

MakcnmarnbHo gonyctumad 3KCno3nuns NoNHOro U3nyvyeHusi B BOCbMMYacoOBON Nepuod B cnekTpanbHbIN
ananasoH mexay 315 1 400 Hm Takad

[TpnumedyaHune—BcnekrpanbHoMm gnanasoHe oT 315 40400 Hm ACGIH ycTtaHaBnmBaeTt 3HepreTM4e CKyto SKC-

NO3NLUUIO 104 ﬂ)ldwlz, orpaHudveHHyo gnutensHocTbio 1000 ¢, a npun 60nblIen ANUTENBHOCTN — 3HAYEHNE SHEPreTUYEC-
Koun akcno3numm 10 JJ,)K!MZ.

4.8.2 BuanMbin U UH(paKpacHbIU cNeKTpanbHble AUMana3oHbl

Cneayouwme Tpu onacHble PyHKLWUU MOryT ObITb Ha3BaHbl Tak: TEMNSIOBAasA ONacHOCTb KNeT4yaTKu, hoToXK-
MUYecKas cBeTno-ronybdas onacHOCTb KNeT4yaTkn, pagnauMoHHas nHdpakpacHas onacHOCTb AN POroBULLbI U
XpycTtanuka. Hanbonbllee orpaHNYeHne Kaxaoro n3 Tpex Bo3aencTBUin BHOCUT MCTOYHUK U3NTYYEHUS.

3Ha4vyeHnda MmakcMmanbHoO gonyctumon akcnosnumnmn 4.8.2.1 n4.8.2.2 ycpeaHeHbl ANA cTaHAapTHOMoO Ana-
MeTpa 3pavkano 4.3.

4.8.2.1 TennoBas onacHocTb Knet4yaTtku (ot 380 o 1400 Hm)

Onpegenenune apPeKTUBHOU APKOCTU LTy UCTOUHUKa ANna aManasoHa oT 380 Ao 1400 HM npoussoauUTCA
no creagytoLen doopmyne

1400HM (30)

380HM

rae L, (L) — cnekTpanbHasa aHepreTu4eckas ApKoCTb;
R, (A) — PYHKLMA TENNTOBOU ONACHOCTU KNeTYaTKM (CM. npunoxeHmne A 1 pPUCYHOK 6);
Al — cneKkTpanbHbIK MHTEpPBAaIn.

UTOObI 3alMTUTL KNeT4YaTKy rnasadenoBeka oT Bpeaa TennoBoro BO3AeUCTBUSA, 3Ha4YeHNE MakCUManbHO
40NyCTUMON 3P PEKTUBHOU APKOCTU L1y NPU ANMNTENBHOCTU 3KCNO3ULINN ¢:

4
10 c < ¢ Lo, = 28:10° Br (31)

Co M?-cp

13
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10 32
18mMkc <t <10cC [rTH = 519”4 QBT ; (32)
C,-t"7 M7-cp
5-10% BT (33)
t <18 MKC L = ,
RTH c. 7% m2.cp

rae t — AnNUTenbHOCTb 3KCMO3ULUK B CeKkyHOaX;
C, — KOppeKTUpyroLLmMn KoadpuLneHT cornacHo 4.5 B pagmaHax.

o 1t 1 1 o 1

HASEINES
INARESE
INENIIERS
ol LN

I N N A A A D
300 400 500 600 700 800 1000 1200 1400

[1nnHa BONHbLI, HM

PUCYHOK 6 — PYHKUMSA TENNOBOW ONACHOCTU KneTvaTkn R(A ) n yHKUMSA CBETNO-ronybon onacHoOCTU Knetyartkm B(i )

MakcumanbHo AonycTUMas aHepreTM4eckasa ApKOCTb OnpeaeniaeTca c UICNonb3oBaHNeM 3TUX PYHKLINA B
AnanasoHe anuH BosiH Mexay 1050 u 1150 HmM Ana oy, N Olypayc COOTBETCTBEHHO (PUCYHOK 7).

MakcumanbsHO ,uonycmmaﬂ aHepreTuyeckas
SIPKOCTb L, BT/(M -Cp)

" ..............
1013 ‘
1012 ... TennoBas ornacHOCTb KIeTYaTKM ...

YANEERnE AR
TN
FRANANEEEEEEEEEN
EANANSEEEEEEEE
10 L‘ D __‘-
10a..-ﬂ!.-- anEEE
107....5....L!!.!

ol || e e | [T g
I O O i e

102 10® 107 10°10®° 10* 10° 10% 10" 10Y 10" 10% 10° 10* 10°
Bpemsa akcnosuuum i, ¢

PUCyHOK 7/ — 3aBMCMMOCTb MakcrmMarbHO JONYCTUMOWN S3HEPTETUHECKOU APKOCTU OT BPEMEHM NMPU 3HaYeHnsIX Lip U LpTH

14
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[Onsa noboro UCToYHNKa co CTArmMBaeMbiM yriiom o 6onblunm, 4em 0,1 pag, aTn npegenbHble 3Ha4YeHUs
pPaCCUUTBIBAKOTCH TaK:

10¢ <t Lrrh =2,8-105 2T (34)
M< -Cp
_5.10° Br
18 MKCc < <10 ¢ LRTH_ t1/4 Mz-cp, (35)
412 BT
t <18 MKC [ = ,
RTH = 09 2 (36)

rae t — BpeMs 3KCNo3numm B cekyHaax.

Ons nHdpakpacHbIX AICTOYHUKOB CO cnabbiMU BU3YalbHbIMUA CTUMYNAaMU, HeaaeKBaTHbLIMU, YTODLI NPOo-
N3BECTU 3pnTesbHOE ollyLLieHne, ahdpeKTUBHAA NHpaKkpacHasa aHepreTudeckas ApkocTb L ; onpeaensaetca
no cneayrouwen gpopmyne (cnadbiv BU3yanbHbIA CTUMYN 30ECb TAKOW, Y KOTOPOro MakcumarbHasi ApKOCTb,
ycpeaHeHHas B Kpyriom none spexusa c yrnom 0,011 paa, coctasnaet meHbLue, yem 10 ka/m?)

1400 HM (37)
Lr= D Li(W-R(- Ak,
380 HM

roe R(o) — BecoBada PYHKLUA TEMNNMOBOU ONACHOCTU KITETYATKM (CM. NpUnoXxeHne A n pucyHoK 6);
L, (L) — cnekTpanbHas aHepreTu4eckas ApKoCTb MCTOUYHMKA.
UTOObI 3aWMTUTL KNeTYaTKy rnasaderioBeka oT Bpeja TenioBOro BO3AeNCTBUSA, 3Ha4YeHNe MakCUmMarbHO
AOMYyCTUMOU 3ppeKTNBHON NHPaKpacHON APKOCTU Lz ACIDKHO ObITh
_ 6000 BT (38)

C., M?.cp

t>=10c Lir

rae C, — KOPPeKTUPYLWIMN KO3 dULMEHT cornacHo 4.5 B pagunaHax.

Buna doyHkumn ana - o, M COOTBETCTBEHHO o B AnanasoHe AnuH BosTH mexay 1050 n 1150 Hm noka-
3aH Ha PUCYHKe /.

Ona anutenbHOCTU akenosnumm kopode 10 ¢ npumMmeHaroT ypaBHeHUA (32) U (33).
4.8.2.2 doToXUMMUecKasa cBeTno-ronyban onacHocTb knet4yatku (01300 Ao 700 HM)

OnpeaeneHne 3pPEKTUBHOU CBETNO-TONYO0N 3HEPre TUMEeCKON APKOCTU Ly NCTOYHUKA NPOU3BOAUTCA MO
cnegyloLwlein popmyne

MadKC

f00HM
Lg= Y L(A)-B()- A, (39)
300 HM

rae L, (A) — cnekTpanbHada sHepretTndeckas ApKocTb N BecoBas (PyHKLNA CBETNO-ToNybon onacHOCTU (CM. NpK-
noxeHume A M puUCyHoK 6).

UToObI 3alUMTUTL KNeT4aTKy rnasa YenoBeKka oT Bpeda BO3AENCTBUS CBETNO-rOoNyoboro nanyyveHus, sHa-
YeHne MakcumanbHoO AoNyCTUMON 3P PEKTUBHON MHIPPaKpacHON APKOCTU Lg AOITKHO ObITb:

6
£ <10000 c [g="110 50 40
' m°-op
roe { — BpemM4a 3KCNnosuunm B cekyHaax, u
B BT
t>10000c [g =100 ; . (41)
M~ -CpP

[TpumedvaHnune—na anutenbHOCTU 3Kcno3nmumm kopode 10 ¢ npeaernbHble 3HAYEHUS TENIMOBOW OMacHOCTYU
KNeT4YaTkn L1y 00bIYHO MEHbLLE, YEM NPeaerbHble 3Ha4YeHNs Ans CBETNO-Tonybon onacHoOCTw.

Korpa (32) He yaoBneTBopsaeT UCNbITaHUAM, MakcuManbHasa AnMNTenbHOCTb £, . onpeaenseTcs no op-
Myne
1106 K

t B M2 .Cp (42)

MaKC Lg 15
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[insa onpeaeneHuns apdeKTUBHON CBETNO-TONy60N OCBELEHHOCTN Eg NoNb3yHoTCs cneayoLen gpopmy-

=y

oW

700HM
Eg= > E;(A)-B(L)- Al (43)
300 HM

rae E, () — cnektpanbHasa sHepreTU4yeckas OCBeLLEeHHOCTb, B(A) — BecoBas pyHKLMA cBETO-ronybononac-
HOCTU ceTYaTKM (CM. NPUNoXeHne A M pUCYHOK 6) N AL — cnekTpanbHbIM MHTepBarn.

UToObl 3alUTUTE KNeT4yaTKy rnasa YenoBeka OT Bpeda BO3OeNCTBUA CBETNO-ronyodoro UanyvyeHusa npu
yrne ctarmsaHua nctouHuka o <0,011 pag, 3HavyeHne MakcumarnbHO AoNYCTUMOU 3PP EKTUBHOM CBETIO-TONY-
OOl 3HepreTn4eckon ocBeLeHHOCTU Lg AOKHO ObIThb:

1>k
100
2 44
t <10000 ¢ Fg=—— * .
t> 10000 c Eg = 0,015; (45)

roe { — ANUTEenNbHOCTb 3KCNO3ULLMK B CeKyHOax.
Korga npoBoanThb pacyeThl ANUTeNbHOCTU NO popmyrne (44 ) He npeacTaBNAeTCA BO3SMOXHBLIM, 3TO BpeMS
L aake ONipeaensaeTca no gopmyne

Tk
100—?? (46)

too = Y
MaKC E
B

4.8.2.3 UHppakpacHaa paguaLUOHHaA onacHOCTb ANA poroBuubl U Xpyctanuka rnasa (ot 780
Ao 3000 Hm)

UToObLI N3bexaTb ONacHOCTM TENNMOBOIO BO3AENCTBUA Ha POrOBULLY M NO BO3MOXXHOCTU YMEHbLUNTL BO3-
OeUCTBKMe Ha XpycTalnuK rnasa (Bbi3blBaloLlee KaTapakTy), B crnekTpanbHoM ananasoHe mexay 780 n 3000 Hm
MOJTHYIO 3HEePreTU4ecKyo OCBELLEHHOCTb Er OrpaHNYMBatoT:

t>1000 c Er = 100 BT/m?; (47)
_18-10* BT
t< 1000 c ER= ~ 3 7 (48)

rae t — ANUTenbHOCTb 3KCMO3ULNK B ceKkyHOaxX.

Mpy XonodHOW oKpyXarLen cpege aTu npeaensl MoryT 6biTb yeenudeHsl 4o 400 Bt/m2 npn 0 °C u
300 B1/m2 npu 10 °C, koraa MHdpakpacHble UCTOYHUKN UCTIONBL3YIOT TEMNOBOE UNTyYEHMeE.

3Ha4YeHUs MakCMManbHO A0ONYCTUMOWM 3KCNO3ULUK 3TOTrO pasgena ycpeaHeHbl Ans cTaHAapTHOro ana-
MeTpa 3padka no 4.3, oaHako anepTtypy U3MepeHnn BelbnpatoT cornacHo tabnuue 2.

4.8.3 OOLlee npeacTaBneHMe o MakCMManbHO BO3MOXHOM 3KCNO3ULUU rNas
Tabnuua 5 gaeTobuee npeacTaBneHne 0 3Ha4YeHUAX MakCMManbHO BO3MOXHOW 3KCNO3ULLIMK ANd rnasa.

Tadbnwuwua 5 — MakcmmanbHo BO3MOXHAA 3KCNO3NUUA rnasa

[1NMUTENbHOCTL 3KCMO3nUnKn t, ¢
CBOUCTBO U BECOBbIE PYHKUUKU | [INUHA BOMHbLI A, HM
10°—1,8-10> | 1,8-10°—10 10—10° 103—10* | 10*—3. 10%
400 HM 2
180 oo 400 30 hx/m
Hoe = D H, (1) S(h)- AL
180HM
400HM 4 2
315 no 400 107 Ihx/m
Hyo = D Hu(1)- Ak
315HM
700HM 6 2 BT
300 oo 700 1.10%%, B1/m4. ¢
Lo= 3L, (1) B(h) A & TME-CP 100 —
B A M~ -Cp
300HM

16
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OkonyaHue mabnuus! 5

[NnUTenbHOCTL 3KCNO3UUKnKn £, ¢

CBOUCTBO U BECOBbIE PYHKLNU [1nnuHa BONHbI A, HM
10°—1,8-107 1,8-10°—10 10—10°% | 10°—10% | 10*—3- 10*
) _"4%1“ ()-R()- A 380 go 1400 412 Bt | 510* Br 28-10% BT
- ‘ ‘ 0,9 2
RTH 380Hmk C, -t%° m?.cp C, 74 w2 cp C, m2.cp
1400 HM 780 no 1400 6000 Br
L = ZLK(?“)‘R(}“)'M“ ApkocTb < 10 ka/m2 C. M2 -CPp
380HM
3000HM 4 2
780 go 3000 18-107 BT 100 B1/m
Er= 2 En}1) A% 34 2
780HM L M

4.9 MakcuManbHO BO3MOXHas 3KCNO3ULUA ANA KOXIN

4.9.1 YnbTpadmonetoBbIU cneKkTpanbHbiX guana3oH (o1 180 o0 400 HM)

B yneTpadguonetosom cnekrtpansHoMm gnanascHe mexagy 180 n 400 HM aopeKkTUBHAA aHepreTndeckad
OCBELLEHHOCTb £ ¢, COOTBETCTBEHHO 3KCNO3NLINA N3NYyYeHUA H ¢ paccyiUTbIBaOTCA MO CrieytoLMM BECOBbIM
popmynam;

A00HM
Eor= > E;(1)-S(h)- A, (49)
180HM
COOTBETCTBEHHO
400 HM
Hett = O Hy (1) S(1)- AN, (50)
180HM
rae EA()) — cnekTpanbHada oCBeleHHOCTb;
H,(\) — cnekTparnbHasa 3KCno3nLuma N3ny4eHus;

S(A) — OTHOCUTenbHasa cnekTpanbHas 3PEKTUBHOCTL (CM. NPUNOXeHUe B N pUCYHOK O);
Al — cneKkTpanbHbIN UHTEPBAI.
MakcnmanbHaa gonyctumMmasn adpdekTUBHaA 3KCNo3nLma nsnyveHuns H, ¢ paBHa

Ho = 30 Ox/M2. (51)

[nsa aaHHoM 3 PeKTUBHOM OCBELLEHHOCTM AONYCTUMOE BPeMs 3KCno3uunmn t, . . B cekyHaax Ans 3KCno-
31LNK YNbTpadnoneToBOro U3ydeHus B criydae HesallULeHHOM KOXN onpeaensaeTcd Tak

2

MaKC
Eeff

Bpems akcnosuumm MoXHO Takke onpeaenuTb No Tabnuue 4.

4.9.2 BuanMbin U UH(paKpacHbIU cNeKTpanbHble AUMana3oHbl

UToObI 3aLlLMTUTE KOXKY OT TENNOBOro BPpeAHOro BO3ASUCTBUSA B CrEKTpanbHOM ananaszoHe mexay 380 v
3000 HM, MmakcManbHast BO3SMOXXHast 3KCNo3numst H Anga annutenbHocTr akenosnuumn < 10 ¢ gomkHa bbiThb paBHa

H=2-10%- 14 Ox/m2, (53)

rae t — ANUTeNbHOCTb 3KCNO3NLMN B CeKyHAaxX. OTOT npeaern NnpeaoxXpaHsaeT OT TeNMOBbLIX OXXOroB KOXM.

He yctaHoBNeH npeaen ana AnutenbHOCTU 3kcno3uuum 6onee 10 ¢, No3ToMy HOpManbHasa peaKkuus
opraHuama bygeTt onpeaenartb npeaen AencTens nanyvenus. MNpegensHble 3Ha4eHUA ANUTENbHOCTEN 3KCMO-
31LU JOMUHUPYIOT NPU TEMNOBLIX BO3AENCTBUSAX.
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4.10 PoToMeTpUYeCKNe CBOUCTBA

[na HeKoTOPLIX UCTOYHUKOB U3NYYEHUS SMUCCUA XapaKkTepusyetca OoTOMeTPUYeCKUMMN CBOUCTBAMU
(0OBbIMHO Ans doTonmnyeckoro 3penHunst). Ecnn smuccnsa rmaBHbIM 0bpa3oM MOHOXpOMAaTUYECKas, TO COOTBE-
TCTBYIOLLEE PaaNOMETPUYECKOE CBONCTBO MOXKET DbIThb paccymnTaHo Yepes poToOMeTpUiecKme CBONCTBA C y4e-
TOMOTHOCUTENLHOU CnekTpanbHON 3dpekTUBHOCTU V(L) (M. npunoxeHue C) M MakcuManbHOU cnekTpanbHOW
apPpeKTUBHOCTU U3nydeHna K, (cM. 3.27). Ana LWMpoKonoSTIOCHbLIX NCTOYHUKOB 3TOT pacyeT HEBO3MOXKEH, eCiit
cnekTpanbHoe pacnpegeneHne sSMMccum HEU3BECTHO.

5 UamepeHusn

5.1 YcnoBusa namepeHuin

N3amepeHUsa A0mMKHbI NPOBOANTLCA NPU crieayoLWnX YCNoBUSIX:

5.1.1 TOYKUBNPOCTPAHCTBE, AOCTYMNHbIE YENMOBEKY B YCNOBUSIX 3KCNO3ULIUN, HEODX0AMMO NpeaBNaETb U
OLLeHUTb UX CTEeMNeHb puUcka.

Korga yctaHaBnmMBaeTCs 3KCNO3UUKa ansd rnasa B gnanasoHe gnuvH BonH o1 380 Ao 1400 HM, MUHMMaNb-
HOE pacCToAHNE U3MEPUTENbHOW anepTypbl OT BUAUMOTO NCTOYHMKA AOIMKHO ObITb YBA3AHO C MUHUMAaNbHbLIM
paccToaHueM Habnogatens npn uamepeHusx. OaHako oHo He A0IMKHO ObITb MeHbLUe 100 MM. Yron cTarneaHus
oL JOIMKeH onpeaenaTbCcd Ha HEKOTOPOM PacCTOAHMM OT AeUCTBUTENBHOIO MCTOUHUKA.

5.1.2 TlpnemMHUK N3NyvYeHnst NIaAMepuUTENLHOIrO Npubopa Tak pacnonarawT U Tak OPUEHTUPYIOT, YTOOb!
NONyYnUTb MakcUManbHbIN pe3ynbTaT peructpaunm nsnyvyeHnsa nycpeaHnTb pesynbtaTthl N0 KPYrioMy BOAHOMY
MNATHY U3MEPUTENbHOW anepTypbl corfacHo Tabnuue 2.

5.1.3 lNpu HaxoxaeHnn Lgty U L B criydae BUANMBIX NICTOYHUKOB C YITIOM CTATUBAHUA o O0NbLUE, YEM
e [PU PacdeTe MBO kpyrnaa namepurtensHasa aneptypa anameTpom 7 MM (CM. Takke 4.2 n 4.3) n adpgpex-
TUBHBIN Yron npubnuxarTcak a,, ... Ana onpegeneHna ropavero naTHa ero Hago ckaHMpoBaThb.

5.1.4 TlpnHaxoxaeHun Loy U L B cnyvyae BUOUMbIX ICTOYHUKOB C YII1IOM CTATMBaHNA o MEHbLLE, YeM
oLy NPV pacHeTe MBO kpyrnas nsmeputenbHasa anepTtypa gMametTpoM 7 MM (CM. Takke 4.2 1 4.3) n apgek-
TUBHBIN Yron npubnmnxarTcak o, . ..

5.1.5 Bpewms, 3aBUcUMOEOT a,,,,.,, HEODXOANMO TOJTLKO NPU pacHeTax BpeMeHU akenosuuu mexxay 0,7 ¢
n 10 ¢, rae oHO sABNSIETCH Bnusirolen senminHon. B 6onbLIMHCTBE cnydyaeB byaeT 4OCTAaTOUYHO MPUMEHSTH
MCTOUYHUKU CO cneayowmmy asyma yrnamm: 1,5 mpag u 11 mpag.

5.1.6 CseTno-ronybas onacHocCTb ceT4aTKn AoSDKHa onpeaenaTbes ¢ yrinamu, paBHbIMU o, ... TaK Kak
CcBeTno-ronybas onacHOCTb ceTyaTkn HaMbonee 3amMeTHa Npu 6BONbLLMX BpeMeHax 3Kenosnummn (donbLie, Yem
10 ¢), B 6ONbLUMHCTBE Cly4aeB 40CTaTOUYHO UCMOSb30BaTbh UCTOYHKUK C yriom npuema 11 mpag.

5.1.7 Bcny4ae, korga UCTOMHUK COCTOUT U3 MHOXEeCTBa ToYeK U NMMHUA UM UICTOYHUK HEPaBHOMEPHO-
ro U3Ny4YeHus c yrinom ctarueaHum bonsiie o, .. U pabotaet B AManasoHe AnuH BonH oT 380 Ao 1400 Hm, npn
N3MePEHUN UM HAXOXKOEHWUN TENNTOBOW ONACHOCTU KNeTYaTKU HEODX0ANMMO U3MEPATH KaXKAYH TOUKY UM Fpyn-
My ToYeK, YTODObI ObITb YBEPEHHBLIM B BbINONHEHUU orpaHdeHnn MB3O ana KaXxaoro yrna o KaXkagoro yvyactka
M3NYYEHUA, TAE o,y < O < Ohyay o TAKKE XOPOLLO OTBEYAET COorfiacoBaHHbIM TpeboBaHNAM BO BCEX BO3MOXKHbIX
MOJTOKEHUAX N HE NPEBLIAET Oy, qu (-

5.1.8 Ona HaxoxpgeHua MBO BenuymMHa CcTarmBaeMoro MICTOUYHUKOM yrna o onpeaenseTtcs 3HayeHUeMm
HanMeHbLIero 1 HanbonbLlero pasmepa UCToYHMKA. B pacyeTax HaMMeHbLlee 3HavYeHne HMKorga He bepeTcs
MeHblle, Yem a,, .., @ Hanbonbllee 3Ha4eHne HuKorga He bepeTca bonblle, Yem o, -

5.1.9 MB3 B gnanasoHe anuH BonH oT 380 Ao 1400 HM B NpUNOXeEHUM K KOXKe onpegenseTcs NpUeMHU-
KOM, UMeILWMM OTCUEThI, MPonopLMoOHanbHble KOCUHYCY yrna nagatowero U3ny4vyeHus.

5.2 MeToabl NaMepeHUIN

MeToabl U3SMepeHuin, onucaHHble garnee, ABNAKTCA MO BO3MOXHOCTU yNpoLleHHbIMU MeTogamMmn. MoryT
MCrnonb3oBaTbeA NoObIE Apyrne 3KkBUBaneHTHble MeToAdbl. B 3TMX namepeHusax gomKHbl NCNONb3oBaTbCA NOA-
XoadLme nameputenbHble cpeacTBa ¢ U3BECTHbIMU HeonpeaeneHHOCTAMU U3MEPEHNI.

5.2.1 NU3amepeHUue (MHTerparbHOU NO BPeMeHU) 3HepreTUYeCKOn ApKOCTU

KakaaHo B onpeaeneHnn, (MHTerpanbHasa no BpemMeHu) aHepretndeckasa ApkocTb L (L;) MOXeT ObITb onpe-
aeneHa (PUCYHOK 8) nsmepeHnem MOLLHOCTU U3NyYeHUd, NpoxXoadaLllero yepes sagaHHyo anepTypy nsmepe-
HAW, UMERoLLYIO nnowaab A, HAWOEHHYIO Ha paccTosiHUM namepeHuin. MNnockrui yron obycnoBnmBaeT 4YacTb
N31y4EeHUA UCTOYHNKA, B KOTOPOU N3MydYeHne ycpegHaeTcda. OTOT MNNOCKUU yron o, pakTu4eckn onpeaenaeT
COrnacoBaHHbIM TENECHBIN YIroN QQ namepsiemMoro mecta. [Ans ManbIX KpyribiX UCTOUHUKOB MOXKET ObITb UCNOSb-
30BaHO ypaBHeHuWe (23) ANda COOTHOLWLEHUS NIOCKOTro yrina o U TenecHoro yrna Q.
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PaccTosHue namepeHums PaccTosHmne go naoopakeHus

— A

ﬁ% P

QM DEeKTUBHBLIN
Yron npuemMa

.i

<

BuanMbin MCTOUYHUK OrpaHuynTenns [leTekTop
anepTypbl

PUCYHOK 8 — YCNoBUA namepeHus ans onpeaeneHns (MHTerpanbHOW N0 BPEMEHN) APKOCTU

APKOCTb UCTOYHMKA pacCUMTbIBAeTCA Yepes3 MOLHOCTb U3NydeHnda P, NpoxXoddlero 4yepes anepTypy
M3IMepeHNn, MMetroLLyto nnowaab A U TenecHbIn yron

L = PIQ-A). (54)

MHTerpansHasi No BpeMeHN ApKOCTb L; n3mepsieTcsl TeM e nyTeM, 0OAHaKo BMECTO N3MePEHNS MOLLIHOC-
T N3NYyYeHUS P N3MePSKIOT 3HEPTU0 U3NydeHns1 Q

[ = QIO -A). (59)
5.2.2 UamepeHue pasMepoB BUOUMOTIO UCTOYHUKA

5.2.2.1 OTKpbITble UCTOYHUKI

B 6onbLUMHCTBE cny4aeB pusnyeckne pasmepbl MICTOYHUKOB N3MYyYEHUSI U3BECTHLI. B 3TUX cnyvasax pas-
Mepbl BUAUMOIO UCTOYHMKA PaBHbI pasMepam MCTOUYHKUKA.

Korga pasmepbl ICTOYHUKA HEU3BECTHBI U UCTOUYHUK HE NOAAaeTCs U3MEPEHUSAM, UICTOUHUK N30DpaXkaeT-
CH, Hanpumep, NMH30U. Kak npumMep, Takon meTto nokasaH Ha pucyHke 9. JlMH3a ¢ poKyCcHbIM paccTtodaHuem f
nMeeT AnamMeTp, A0CTaTOUHbIN, YTODLI NepexBaThiBaTh MOMNHYH UCNYCKAEMYIO paanaLmio UCToUHKKA. B cnyya-
AX, r4e 3TO HEBO3MOXHO, MUHManbHbLIU AnameTp d; MMH3bI Nony4aeTca U3 creaytolero COoTHOLLEeHNS

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

rage g — paccrtosiHme oT (nepBad rnasHag NMioCKOCTb) NUH3bI 40 UCTOYHUKA. OTU pasMepbl NoKasaHbl Ha
PUCYHKe 9.

JlnH3a ¢ POKYCHLIM

paccTosaHueM f
| »
PaccTosiHue PaccTosiHue

nanydarens g nsobpaxeHusa b

PUCYHOK 9 — OnpeaeneHuve yrna CTArmBaHns NCTOYHUKA

Ecnn b — paccTosiHue oT n3obpakeHna Ao (BTopasi rmaBHas NockoCTb) NMUH3bI, TO AnamMeTp d UCTOYHUKA
onpenennuTcd COoOTHOLLEHUEM

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

raoe d’ — amameTp n3obpakeHuns B NNOCKOCTU M3obpakeHUs. And onpeageneHna d’ cneagyeT pykoBOACTBOBATL-
camMeToaammn 5.2.2.3mns.2.2.4.
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5.2.2.2 KoMOMHaUUA NCTOUYHUK/NMUH3A

EcnnuanyyaTtenb COCTOUT U3 COeAUHEHUHA UCTOUYHUKA M ONTUYECKOTO 31IeMeHTa (Hanpumep, NuH3a n/mnu
3epkarno), To paccTodaHue 0T UCTOYHUKA A0 NUH3bI, POKYCHOEe pacCToAHME ONTUYECKOro afieMeHTa 1 NonoXxe-
HMe OeUCTBUTENbHOW NMITOCKOCTM ONTUYECKOTo 3neMeHTa Hen3BeCcTHbl. B 3TOM criydyae MOXXHO MCNONb30BaTh
prcyHOK 10, 4yTOOBLI ONpPeaensTh yron, CTAaruBaeMbln UCTOUHUKOM. lnamMeTp BTOPOW NNH3bI A0MKEH BbITh 60/1b-
e, YeM AnamMeTp KoMnnekTa nsnydartend. [Anga onpegeneHna d’ cneayeT NoNb30BaTbhCAd MeToAaMn 5.2.2.3
5.2.2.4.

B a b a b
YeenundyeHue MunctodyHuka onpegenaetTcakak M =1 — e [1 _f()] — . rae fo — PoKycHoe paccTos-
0

HUE NMMH3bI KOMNNEeKTa nsnydaTtend, aa — paccTodaHune Mexay npaBon M COOTBETCTBEHHO NEBOU IMaBHOW N1OC-
KOCTbO ABYX NUH3. OnpeaeneHne pasmepa U3obpaxkeHna d’ ¢ NMH3amMm pasHoro GOKYyCHOro pacctosiHUA f u
Pa3NUYHOTO PaCCTOAHNA a MexXxay ABYMSA NUH3aMMN OCINOXHEHO TEM, YTO UMeeTCd ABe HEU3BECTHbLIX BENMUYNHDI
fq U d, KOTOpPbIe AOMKHBI ObITb YCTaHOBMEHbl. ECnu a AocTaTto4Ho bonblloe, TO HeT HE0OXOAMMOCTU onpee-
NATb OTAENbHO TOYHOE NONOoXeHMe rMaBHOW NMOCKOCTU B HEU3BECTHOWU NIMH3e, Tak Kak 3TO eBa N BHeceT
BKMa B NOrpeLllHOCTb U3MepeHUn.

JInH3a ¢ POKYCHbIM
paccToaHueMm f

PaccTtosHue

KoMmnnekT nanyyarens n3obpaxeHus b

(TMH3a C Hen3BeCTHbIM fj)

PucyHok 10 — OnpegeneHve yrna ctarmBaHns NCTOYHMKA

5.2.2.3 UCTOUYHUK C KpyroBou CUMMeETpPUen

[TpremHasa cuctema Ncnorb3yeTcs ¢ Kpyrion anepTypon nepea Her. Npn nsmepeHusax guameTp npmem-
HUKa 1 anepTypa AoMKHbI ObiTb Bonblle n3obpaxeHna nctodHuka. Mpn nsmepeHn NONHOM MOLLIHOCTU 3Ta
cbopka pacnonaraeTcs B NOCKOCTU MN300paXKeHUsA NCTOYHNKA U LeHTpMpOoBaHa OTHOCUTESIbHO ONMTUYECKOWN
OCH.

OunameTp anepTypbl yMeHbLLUAETCA A0 TEX NOoP, NMoKa NpoxoasLwasa Yepes anepTypy MOLLIHOCTb HE CTaHeT
paBHON 63 % NonHOM MOLLHOCTU. PekoMeHayeTca NOBTOPATb U3MepeHne gmamMeTpa nyvka HecKomnbKo pas.
[NnameTp anepTypbl 3TOro NONOXeHNsa onpegensaeT AnameTp nydka B 3TOM nonoxeHnn. MamepsaeTcs TOMbKO
MUHUManNbHbIA AnameTp n3obpa)keHus, ecnn anepTypa No3nULUOHUPYETCA B MSTIOCKOCT PE3KOro n3obparkeHus
MCTOYHMKA. PekoMmeHayeTca NOBTOPATb U3MEPEHUA AnamMeTpa Mydka HECKOJIbKO pas3 B pa3HbIX MecTax npo-
CTpaHCcTBa nNpeAanosiaraemMoro NonoXeHus NIoCKoro n3obpaxeHus.

5.2.2.4 YANNHEeHHbIe UCTOUYHUKA

B cnyyae npaAMOYyronbHOro M Apyroro yanuMHeHHOro UCTOYMHUKa MeToq onpeaeneHus pasmepa nydka
COOTBETCTBYET MeToay KpYrnbiX UICTOUHUKOB. OQHaKO BMECTO KpYrnon anepTypbl UCNOMb3yeTCs MPAMOYTrofb-
Haga anepTypa, ecnu oHa nepekpbiBaeT 63 % NonHoOM nNpoxoasien MoLWHOCTU. Takme HEKPYroBble NCTOYHUKIA
0ObIMHO UMEIOT ABa NPeanoYTUTENbHBIX HAMPaBNEHUS, B KOTOPbLIX CTOPOHLI NPAMOYTroNnbHUKA NapannensHsbl.
[lpegnouTUTenbHOE HanpaBeHUe onpegendeTcsd HaMMeHee BO3IMOXXHbBIM NyYKOM MO LWUPUHE U OPTOroHanNb-
HOMY HanpaBneHuto. INpeanoyTUTenbHbIe HanNpaBneHnsl OnNpeaensTCa ¢ CaMoro Hadana; 3To MOXeT ObITb
cAenaHo NOBOPOTOM LLENN B MNOCKOCTU, NepneHanKynaApHOW NIOCKOCTU pacnpocTpaHeHUs nyJka.

[Ons Toro, 4Tobbl onpeaennTs HaMMeHee BO3MOXKHYHO HenepneHAMKYNApHOCTb, KoTopast onpeaenseT
63 % NONMHOW MOLLUHOCTU, pekoMeHAOYyeTCsl MCNONb30BaTh NOBTOopsAOWMACA MeToad. [1pyu n3mepeHnn NONHON
MOLLIHOCTU NPAMOYronbHaga anepTypa B NIOCKOCTU NPUEMHMKA A0MMKHA ObITb AOCTATOYHO OONbLLLION, HO HE BU-
ATb Ha npegefibHoe 3Ha4YeHUe MOLLHOCTU, Npoxoasilwen B Nobom gpyrom HanpasneHnn. NpnemMHmnK n npsimo-
YrONbHbIN NMYYOK AOMKHBI ObITb LLEHTPUPOBAaHbLI MO ONTUYECKOW OCU B HaNpaBlieHUN pacnpoCcTpaHeHUs! Nyyka.
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Tenepb WMpUHA NPAMOYIONbHUKA MOXET ObITb YMEHbLLUEHA B OQHOM pa3sMepe A0 KopHS kBagpaTHoro 13 0,63,
T. €. 0,79 NnoNHOW MOLLHOCTU, NpoxXoadllen Yepes NpSMoyronbHUK. [N Toro, 4tobbl NPOBEPUTL LIEHTPUPOBA-
H/E NPSAMOYTrONbHOW anepTypbl K Ny4KY B Cliyvae MCTOUYHMKA HEPaBHOMEPHOW SIPKOCTU, MPAMOYroNbHUK creay-
eT nepeaBuUratb U NOBopadMBaTh B pasHbIX HANpaBleHUaAX. JTa npoueaypa NoBTopdaeTcd 40 TexX nop, noka
HanMeHee BO3MOXHas LuMpuHa byaeT obHapyxeHa.

Takas e npoueaypa aomkHa obiTh MOBTOPEHA AN BTOPOU npeanonaraeMon CTOPOHbI MPAMOYronbHUKA.

Obe onepauunn NOBTOPAOTCH A0 TEX NOP, NOKa pe3ynbTaTthl onpeaeneHus WUPUHLL U ANUHBl U30bpake-
HUAS UCTOYHKUKA (MPSAMOYIONbHOIo) He DyAYT U3MEHATLCS.

5.2.3 OnpepeneHue cTArmBaemMoro yrna

CTarMBaemMbl yron onpeaenseTcya Ha pacCToAHUU, KOTOpOoe npeanonaraeTcs MCNofb3oBaTh NPpU yCTa-
HOBIEHUKN 3KCMO3ULKA OT BUAUMOTrO MCTOUHUKA. OTO pacCTosiHNE OOMKHO BbITb HEe MeHbLue 100 Mm.

CTarMBaemMbl yron UCTOYMHUKA onpegendeTcd OTHOLWEeHWMEM AnamMeTpa UCTOUHUKA d K PaCcCTOSIHUIC
HabnogeHnsa. MMHUManbHoe 3HavYeHne paccToaHUs HabrnoaeHnsl 3agaeTcs npeanonaraéMmbiM MUHUMATb-
HbIM 3Ha4YeHUeM paccToaHusa akkomogaumm n pasHo 100 mm. B cnyyae yanMHeHHOro UICTOUYHMKA yCTaHaBMBa-
l0TCA ABa CTATMBaeMbIX yrna: oaAuH ANd KOPOTKOro pasmepa, a gpyron — Angd gnnmHHoOro pasmepa. Ha pucyHke 9
Yron o CTArMBaeTCH N3obpakeHnem, nonyvaemMbiM NIMH30U, U MOXKeET ObITb onpeaeneH Tak

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

OTO MOXET ObITb YIMOM, KOTOPLIN CTATMBAETCS rMas3oM, eClnii paccTodaHe BUaAMMocTu dyaet g. Ctarnsae-
MbIW Yron BapbupyeTca pacCToAHNEM BUAUMOCTU g

o =(d'Ib)-(g/g"). (99)

Ha PUCYHKaX On10 YIoJl o CTATMBAETCH H306pa}|{9H|/|eM, NOJIyHaEeMbIM J'Il/1H30|z, N MOXET OlNnpedeliaTbCH
o=d'lb.
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[MpunoxeHune A

CnekTpanbHana pyHKLUA CBETNO-ronybon onacHOCTU U TeNOBOM ONacHOCTM

kKnetdyatku cornacHo ICNIRP

[1NMUHA BOMHbI, HM

OyHKkuua B(X ) ceeTno-ronybon onacHoCTr

OyHKUMA R(A) TennoBon ONacHOCTU
KNeT4YaTKu

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 5,5
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)» 1
> 600—700 0,001 1
>700—1050 — 100,002 - (700 — )%
> 1050—1150 — 0.2
> 1150—1200 — 0,2 - 100,02 - (1150 — 2 )
> 1200—1400 — 0,02

* [InnHa BOMHbI A, HM.
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[Mpegensbl ynbTpadmMoneToBOU 3KCNO3ULUU U cCNeKTpanbHbIX BeCOBbIX (hYHKUUK cornacHo ICNIRP

MakeUMATTBHO OTHoOCUTENbHAA M aKCUMA MBHO OTHOCUTENbHAaA
cneKkTpanbHas cneKkTpanbHas
[1nHa BONHbLI, HM BO3MOXXHAaS 5hheKTUBHOGTb [1nMHa BONHbLI, HM BO3MOXXHAas N -
SKCMO3NLUA, ,JII,J»l-(fwl2 S() 3KCNO3ULIUA, ,El,}i{/mz S(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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[MpnnoxeHwne C

OTHocUTenbHadA cnekTpanbHaAa cBeToBaA 3h¢eKTUBHOCTbL cornacHo M3aK

[1nHa BOMHbLI, HM

OTHOCUTENbHAA cnekTpanbHas
ceeToBad 3PPEKTUBHOCTL
dboTonuyeckoro 3peHua V(i)

[1nHa BONHbI, HM

OTHOCUTENBHAA CreKTpanbHas
cBeToBasA 3PPEKTUBHOCTL

cdoTonuyeckoro apeHua V(L)

3380 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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[MpunoxeHune D

CnekTp gencreuA

brnoapdektmBHasa mepa YyBCTBUTENBHOCTUY INa3a U KOXN K ynbTpadnonetoBoOMy N MHPPaKpPaCHOMY U3NYYEHUIO
3HAYNTENBHO OTNNYAETCSH Mo AlIMHE BONHbI. CriegoBartenbHO, pasnnyne «CnekTpa 4encTtBus» NPOsABMSETCH B YyCTAHOBJE-
HUW 3aBUCUMOCTHM OT A03bl. B hoTOBMONoOrmmn TEPMNH «CNEKTP AENCTBUA» — 3TO OTHOCUTENbHAA cnekTpanbHas addek-
TUBHOCTb Ha pPasnuyHbIX ANMHAaxX BOMH, Bbi3biBawowas owuonorndeckun apdekt. MBO B Hactosiwem craHpapre
YCTAHABNMBAET «MakeT 6e30NacHbIX PEXMMOB» PasfUYHbIX CNEKTPOB aencteus. B YO-nanydyenmn kpumBasi cnekrtpa
OENCTBUS COAEPXKNT Be3onacHble peXnmMbl, HanpuMep Nopor 3IKCNO3NLUNOHHOW A03bl (SHEPreTUHECKON 3KCNO3NLKUN) B ANa-
Na3oHe BO3MOXXHOIo BO3HUKHOBEHUSA MUHUMAlbHOWN SPUTEMbI U KEPATOKOHBIOHKTUBUTOB. B3anmoaencTBue 03Ha4aeT, uto
SHepreTn4eckasi OCBELWEHHOCTb £ M ANNTENBHOCTL SKCMO3NLUN [ MMEIOT B3aUMHbIE BNUSAHUSA, a MOCTOAHHOE NPOnN3BeaeHnNeE
E nt (1. e. 3kcno3amumsa nanydveHna H) onpegenset gaHHbin addekr. Tam, rae bnonornveckne sdhPekTbl Bbi3bIBAKOTCH
PA3HbIMU CNEKTPamMn 4ENCTBUS, HEOBXOANMO OLEHUBATL X OTAENBbHO MO AaHHbIM, KOTOPbIE 34€eCb NPEACTABNEHbI.

NupekTnea no 6e30nacHbIM PEXUMaM UMEET HEKOTOPbIN 3anac Nno 6e30nacHOCTH, YHTOObI 3alWNTUTL BCEX, B TOM YU C-
e UHAMBUAYYMOB C NOBbILWEHHOW YYBCTBUTENBHOCTBLIO. TOYHOE 3HAYEHME 3TOrO 3anaca He MOXeT ObITb AaHo, HO ANs Nep-
COH CO CBETION NMMITMEHTAaUMEN OHO BapbUpPyeTCs NPUMEPHO oT 3 A0 20 eanHuny, CnekTpanbHOW NNOTHOCTU U3NYYEHUS.

D.1 9putema (Koxn)

[TopOr YyBCTBUTENBHOCTU ANA SPUTEMBI (HANPUMEP, NOKPACHEHWE KOXWN OT CONTHEYHOTIO OXO0ra) 3aBMCcuUT OT aHATOMMU-
YECKOro CTPOEHUS, ONTNHbI BONTHbI M BPEMEHN MEXQY IKCNo3numen n peakumen. Kpome toro, pasnuyns B 3Ha4eHUn Mmepbol
YYBCTBUTENBHOCTU OOIMKHbI YCTAHABIIMBATLCH MO OTNIMYUTENBHLIM MPU3HAKaM B KITMHUYECKUX YCINOBUSAX, MPU KOTOPbIX
MUHUMAaNbHasS 3puTeEMa onpeaenseTcs ¢ NOMOLWbIO PAgNOMETPUYECKON N3MEPUTENBHON TEXHUKU. IPUTEMA €CTb HOP-
MarnbHas POTOXMMUNYECKANA PeaKkUunsa KOXN Ha vYpe3mepHoe Bo3gencteme nanydvenmns B YO-C n YO-B ananasonax. YO-A,
nobasneHHass kK Y®-B, MOXeT 3HAYUTENBHO YBEMUYUTb IPUTEMHYIO pPeakumio. ITOT CUHEPIrnYecknun 3pdpekTt aByX
CMeKTpanbHbIX Anana3oHOB U3BECTEH KaK poToayrmeHTauus.

CnekTp AeNCTBUA ANSA PA3NUYHbIX YPOBHEN IPUTEMBbI OYEHb pasnunyeH. [pn Hanbonee XeCcTkoM cny4ae spuTemsl
MaKCUMYM YYBCTBUTENBHOCTU HaxoanTes mexay 290 n 300 Hm. MuHumanbHas aputemuas gosa (M3 ) no nybnukaymam
[6—8] ans YMcTOomM KOXK cBETNOU NUrMmeHTaumm coctasnsiet ot 60 go 300 JJ,)K!MZ. 9T aaHHble M3 npeanaratoT Ansd storo
TUNA KOXKW NpegenbHoe 3Ha4YeHne aKkeno3nuymm npunbnuantenbHo B oT 1,3 40 6,5 pas menbuwe, Yem 3Havenns M. MNurmen-
Taumus KOXU N «KKOHOMUNMOHUPOBaAHME» (YTONMLWEHNE CNOs porosuubl n aybnenne) moryT ysenndnte M3/l Ha HECKONBKO
eaAnHuU No abconiTHOW BENNYUHE.

JKCnepumMeHTanbHbIM CNEKTP AEUCTBUSA ANA pa3HOro Tmna KoxXxv npegcrasned B tabnunue D.1. Korga 3HavyeHne B3Be-
LUMBAETCH OTHOCUTENBbHLIM CNEKTPOM AENCTBUS, MEPA YYBCTBUTEIBHOCTU 403bl MO aDCONITHOW BENUYNHE AOIMKHA ObITh
250 0 - M2,

3Ha4YeHne MakcumMarbHOW 4OMYCTUMOWN 3KCMO3NLMN B HAaCTOSWEM CTaHA4APTE OCHOBAHO HA 3HAYEHUSX 41151 YYBCTBU-
TENbHOCTU KOXMW.

Tabnwuya D.1 — OTHOCHUTENBHBLIN CNEKTP AEUCTBUA AN HOPMUPOBAHUA SPUTEMDI

ManasoH AnuH BOSTH, HM OTHOCUTENbHBLIN CI‘IEEI{TpH,ElEIFICTBMFI OTHOCUTENBHBLIU CNEKTP ,ElEbIEICTBMFI
ONs YYBCTBUTENBHOU KOXNK Ons cpeaHevyBCTBUTESIBHOU KOXNK
250—290 1
> 208—328 100,094 - (298 — A)*
> 328—380 100,015 - (140 — i) 100,029 - (230 — 1. )
* IINMHAa BOMHbI A, HM.

D.2 lNMurmeHTauma (Koxm)

YneTpadhnoneToBoe nany4eHne odblvHO BbI3bIBAET MUITMEHTALMIO KOXN (AybneHue). [IurmeHTaunsa BOCCTaHaABNUBA-
eT YYBCTBUTENBHOCTb KOXN K YP-N3ny4eHuno NornoweHnem paguaumm nUrmMeHToM KOXM.
JKCnepuMeHTanbHbIM CNEKTP AENCTBUA AN Pa3HblX TUMOB KOXW NpeacTasneH B Tabnuue D.2. Korga aHavyeHne B3Be-

HINBAeTCHd OTHOCKHTellbHBbIM CI'IEI{TDOM ﬂ,EﬁCTBMFI, Mepa ‘-IyBCTBMTEJ'IbHOCTM ,EI,O3I:I Nno EISCOJ'IPOTHOF'I BeliIntynHe ,EI,OJ'I}I{Ha 6bITb
450 O - M—2.
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Tabnwuya D.2— OTHOCUTENBHbIV CNEKTP AEUCTBUSA AN NUTMEeHTauun

MManasoH ANuH BOSH, HM OTHOCUTENbHLIN CI‘IEEKTDHQEFICTBMFI OTHOCUTENBHBIN CNEKTP ,Eler:ICTBHFI
ONa YyBCTBUTENTBHOU KOXNK nna cpeHevyBCTBUTENTBHOU KOXNK
250—290 1
> 208—328 100,094 (298 — )"
> 328—380 100,015 - (135 — A) 100.0077 - (4 + i )
* IInnHa BOMHbI A, HM.

D.3 lNpexpeBpeMeHHOE CTapPEeHNE KOXN N PAK KOXN

UpeamepHble NOBTOPHbLIE 3KCMNO3NUUK YyNbTPaAPUONETOBOro N3nNyvYeHns OT CONMHUA UK OT yNbTPagpUONeToBbIX
obny4vatenem MoryT NpUBECTU K NPEXAEBPEMEHHOMY CTAPEHUIO KON CKOPEE BCEIO NOTOMY, YTO YBENUYMBAETCSH PUCK Pa3-
BUTUSA KOXHbIX onyxonen. OTHocuTenbHas 3PEKTUBHOCTb Pa3NnUyHbIX O4JTMH BOJH, Bbl3blBaloWas npexagespeMmeHHoe
CTapeHne KOXHN U KOXHbl€ ONyX0onun, B HAaCToOALWEE BPpeEMA AeTalnbHO HE n3eecTHa. OgHaKo n3y4veHmne Ha XXUBOTHbIX YKa3blBa-
€T Ha TO, YTO CNEKTP AENCTBUS AN HEMENAHOMHOIO TUNA KOXU MOXET CNOocobCTBOBAaTL 40DPOKAYECTBEHHBLIM OMNYXONSAM 38
CYET CNeKTpa 4ENCTBUA IPUTEMbI. IKCMEPUMEHTAIIbHbBIE N3YHYEHUS KOXN MbILLEN YKa3bIBAKOT HA TO, 4YTO YP-B, kak n YOP-A,
KOMMNEKTYIOT OHKONreHHOE BELWECTBO, UMK LLee OTHOLWEHNE KCKBAMO3HOMY paKy KOXU ¢ Bbicovanwen adpheKTUBHOCTbIO B
Y®-B ananasone. Pa3nnyHbie aKCNepumMeHTbl MocneaHuxX NeT NOKas3biBaoT, YTO OXOrM ConHua, ocobeHHo B AETCTBE, HO
TaKKe B COCTOSIHUN 3PENOCTU, MPOBOLUMPYIOT PUCK 3NTOKAYECTBEHHON MENTaHOMbl KOXW. 3NoKa4vyeCcTBEHHAas MenaHomMa Hau-
bonee netanbHasa opma paka KoxXu. ToyHas KonnyecTBeHHas 403a BO3AENCTBUA ANA Pa3HbiX HOPM paKka KOXu 40 CUX Nop
He yCTaHoBneHa. VimeT MecTo nHamBmayarnbHble 0CODEHHOCTU YenoBeka. OnpegeneHHble PeHOTUNbI ¢ HU3KOCOPTHOW
KOXXen, obnagaruwme cnabom cnocobHOCTLIO NPOABNATL MTUTMEHTALMIO M TAK Aanee, bonee npeapacnonoXXeHbl ANs pa3Bu-
TUS paKka KoXxMW.

D.4 ®PoTOKEpPaTOKOHBLIOHKTUBMUT (rnas)

AKTUHNYHOE YO-nanydveHune (YO-B n YO-C) cnnbHO NornowaeTcs poroson 060104Kon rnasa n KOHbIOHKTUBOW (CIK-
ancrtasi obonodka rnasa). ['epego3npoBka 3TUX TKAHEN ABNSETCH NPUYNHON POTOKEPATOKOHBIOHKTUBUTA, KaK NPaBuno, ot
BCMbILWKN Oy CBApOYHOro arperarta, gyrobix namn u 1. 4. KOHbIOHKTUBUTBI UMEIOT TEHAEHLUWIO pa3BMBaTbCA MEANIEHHO U
COMPOBOXAAOTCH IPUTEMOU KOXU NNLA, OKpYXatoLlwen Bekn. HekoTopsble Nioan UMerT oLy eHne NOCTOPOHHErO Terna unw
Necka B rnasax, 4to MoXxeT kKBanuduumpoBaTbcs Kak poTododbus (cBeTob05s3Hb), CNne3oTe4veHne n ToHn4veckn bneda-
pocrnasm pasfinvyHoUn cTeneHn TsxecTn. OCTpble CUMMTOMbI MPOAOMKAKTCA OT 6 A0 74 yacoB, n ANCKOMOpPT ncuesaeT
0b6bIYHO B TeveHne 48 yacoB. YCTAHOBNEHHbIE TPEDOBAHMA MO NMPeaernbHON 3KCMo3nuum Ha annHax BonH mexay 180 u
305 HM npumepHo oT 1,3 Ao 4,6 pas MeHblLLe, YeM NOPOr MUHUMAaIbHOIO N3MeHeHUs [9].

MakcumanbHasa YyBCTBUTENBHOCTL YenoBe4veckoro rnasanposensercaHa 270 HM. OTKIMK Ha AnnHax BOJNH (OTHOCHU-
TenbHbIV cNeKTP gencteus) mexay 220 n 310 HM He OYeHb BONBLLIOW, KaK NPV 3pUTemMe ¢ MEPOU YYBCTBUTENBHOCTU OT 4 A0
140 /M2, [ToBpexaeHns porosuubl B AnanasoHe AnnH BonH YP-A He HabnogaroTes npy TpebyemMom ypOBHE, HE MPEBbI-

watowem 140 Ix/m2.
D.5 KaTtapakTa (rnas)

OnuHbl BONH Bonble 295 HM MOryT NPOXoAnTb Yepes3 POroBuLUy 1 rnornowaTbCs Xpyctanukom rmasa. BpemeHHoe un
NOCTOAHHOE NOMYTHEHUST XpyCcTanuvka rnasa (KatapakTtbl) MOryT ObITh BbI3BaHb! Y KPONMUKOB N 06e3bsIH NPU 3KCno3numnm Y o-
N3Ny4YEeHUs, UMEIOLLEro ANM1HbI BOMH B MHTepBane ot 295 4o 320 Hm. Mepa YyBCTBUTENBHOCTU K BPEMEHHOMY MOMYTHEHUIO
BECbMa 3HA4YNTENBbHO 3aBUCUT OT ANWHbI BonHbl [10], npun akcnoanumm ot 1,5 o 140 JJ,}K/MZ. [Toporv anst AONTOBPEMEHHbIX
NOMYTHEHUN ODBLIYHO B ABA pa3a NpeBbIWatoT Noporv ans npexoasiwmx NnoOMyTHEHUN.

TakKke n3aBecTHbl criydam obpasoBaHuUs kKaTapakTbl (HaBeAEeHHAN KaTapakra) npu AnnuTernsHOM BO3AEUCTBUN TENIO-
BOIro U3nNy4eHusi ¢ BbICOKUM YPOBHEM MHMPpakpacHoOro nanydenuns. Ytobbel naberate BO3MOXHbIX 3amMeaieHHbIX 3 eKkToB
Ha XpycTanuke rnasa, nofHasi SHepreTuYeckas OCBELLEHHOCTb NMPY ANMMHAaX BONH bonbwe 780 HM A0 KHA NIMMUTUPOBATBLCS
100 B/M2 ansi oueHb ANIMHHO (>1000 c) akcnoanumnun. [NoBbILLEHNE TEMNEPATYPLI B rNa3y COAEUCTBYET MNOSIBIIEHNIO KATapak-
Tbl OT MHPPAKPACHOIO N3NYy4YeHUS. JHEPIUSA, NOIMOLLEHHANA POroBULIEN, PaayXHOW 0B0NOYKON N XPYyCTanmnKkom rnasa, cro-
COBCTBYET NOABEMY TEMNEPATYPLI. ITO NOBbLILLEHNE AONMKHO BbITb MEHbLIE, Yem 1 K.

D.6 PeTnHanbHoe poTOXMMHMNYECKOE NOoBpexaeHne (rnas)

[1pn akcno3nyum ronyboro ceeTa, raeHbIM 06pa3omMm B gnanasoHe AnvH BONH MeHblwe 500 HM, N3BECTHbI Cry4vau
dOTOXMMNYECKOTO NOBPEXAEHNS CETHATKU. ITOT 3P eKT onuceiBaeTcs PyHKUNEN CBETNO-Tonybon onacHoCTU (CM. Npu-
noxexue A).
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