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HUSA. YCTpoiicTBa 0ToBpaxeHUst nHchopmMaLms»

3 YTBEPXAEH W BBEAEH B JIENCTBMUE MMpuka3om deaepansHOro areHTcTea no TEXHUYEcKoMy
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4 HacTosiwunii cTaHAapT MAEeHTUYEH cTaHaapTy MAK/TO 60825-9:1999 «be3onacHoOCTh 1a3epHoii anna-
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Hus» (IEC/TR 60825-9:1999 «Safety of laser products — Part 9: Compilation of maximum permissible
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5 BBEJEH BINEPBbIE
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HAUVWOHANbHBIN CTAHAOAPT POCCUNCKOMWN PELEPALNMN

BE3OMACHOCTb /IA3EPHOW AMMAPATYPbI
YacTtb 9

Komnunaumna makcumanbHo ,D,OﬂyCTVIMOVI QKCNO3NUunm HEKOrepeHTHOro onNnTn4Yyeckoro n3nyvyeHuna

Safety of laser products. Part9. Compilation of maximum permissible exposure to incoherent optical radtation

Jata BBegeHns — 2011—01—01

1 O6nacTb NpUMeHeHUs

HacTosawwuii ctaHAapT NpMBOAUT B COOTBETCTBME iIeICTBME 3HAYEHUS MaKCMasibHO BO3MOXHOW 3KCMo-
3uuun (MB3) npu 3KCMOHNPOBAHUWN HEKOTEPEHTHOTO ONTUYECKOTO U3yYEHUS OT UCKYCCTBEHHbIX NCTOYHUKOB
Ha rnas yesioBeKa Uan ero KoxXy B gnanasoHe aAnvH BosH ot 180 go 3000 HM ¢ npefenbHbIM coriacoBaHueM.

3TV BENNUYUHBI 6a3MPYIOTCA HA JOCTYMHO 3KCNEePUMEHTaIbHO U3YYEeHHOM MHdhopMaLLn U MOTYT UCMOSb-
30BaTbCA TO/ILKO KaK MHCTPYKLMA NPU KOHTPOJIE 3KCMO3ULUU U3MTYHEHUS UCKYCCTBEHHbIX UCTOYHUKOB, U He
6yAyT paccMaTpmBaTbCA Kak IMHelHbIV npoLecc Mexay 6e30nacHOCTb0 U ONaCHbIMU YPOBHAMMU.

NMpumeyaHune — 3HadeHus MB3I. npuBefeHHbIE B CTaHAapTe, NPUMEHSAIOTCA BECbMA UHAUBUAYANLHO, Of4HA-
KO HEKOTOPbIE UHAUBUAYYMbI HyBCTBUTE IbHBI UM 0CO60 YYBCTBUTE/IbHLI KOMTUYECKOMY U3/TYUEHNIO 13-3a TEHETUYECKOTO
thakTopa, Bo3pacTa, NepcoHanbHbIX NPUBLIYEK (KYpPEHWe, afikorofib Uau 4p.). UM TpebytoTcs Ansi 6€30NacHOCTH pasHble
YPOBHM 9KCMO3ULUMN. Y TAKUX UHAMBUAYYMOB MOXET 6biTh HEaeKBaTHAS PEaKUMsi HA HAPYLUEHNE 340POBbs MPU MaKCu-
MasibHOM U MUHUMANbLHOW 4,03aX BO34eiCTBYOWEero ONTMYeCcKoro usnydeHus. Megukm fo/mKHbI uckaTb AONOHUTENbHYIO
OL,€HKY OMaCHOM BE/IMUNHbI /151 LOMOTHATE IbHOW 3aLLUTHI.

3T BE/INYMHbI TNTaBHLIM 06pa30M OTHOCATCA K 9KCMO3ULUKN UCKYCCTBEHHbIX UCTOYHUKOB. OMW MOTYT Tak-
e 1CMosb30BaThLCA 415 OLLEHKN 3KCMO3ULMM CONTHEYHOTO U3TyUYEHUS.

3HauveHna MB3 He f0/1KHbI TPUMEHSATLCA MPY 3KCNO3ULUK NaLeHTOB ONTUYECKUM U3yYEeHUEM C LieNblo
MeANLMHCKOro NeyveHuns.

MakcmMmasbHble 3HaYeHNsA AONYCTUMOM [,03bl NPU 3KCMO3ULUN N3yHEHUEM NTa3ePHbIX UCTOUYHUKOB Onpe-
nenexsl B MOK 60825-1.

MpunmeyvaHne 1— Ba3nCHbIMM AOKYMEHTAMMN HacTosALWero ctaHgapTa asnawTca MOK 60825-1 (nasepHoe
nsnyyenne) n IRPA.'CNIRP MHCTPyKUNK (HekorepeHTHoe nsnyderue). Mpepenst ACGIH He3HauMTeIbHO OTMYalTCA NO
AnanasoHy A/IMH BOJTH 1 aBCONIOTHOMY 3HAUYEHUIO.

NMpumeuvaHue2 — HecMOTpsHA TOTAKT.UTOCBETON3/yHAKOLLME AUOAbI NCTYCKAIOTIIABHBIM 06pa30MHEKO-
repeHTHOe M3/ydeHue, B HACTOsILLEe BPeMs OHM OTHOCATCS K MK 60825-1.

MpumeuaHune 3— MexaHUsm paspyeHUsi, KaK U3BECTHO, A/I KOTEPEHTHbLIX U HEKOTEPEHTHBLIX NCTOUYHNKOB
pasnuyeH. OHAKO BO MHOMMX Clydasix NpejesbHble 3HauYeHus BennuuH B MOK 60825-1 6o/ee KOHCepBaTMBHbI, YEM a
HacTosiem ctaHgapte. OCO6EHHO TOYHO HAZO ONPeaensTb 4UanasoH A7VH BOMH ANS N1a3epoB, KOTOPbI/ ykasaH B
M3K 60825-1.

MpumeyaHUed — SKCNO3ULUOHHbIE YPOBHU MBJ A0/MKHbI 6bITb Pa3/iMuHbIMUK ANSA 123 UK BO3AENCTBUSA HA
KOXY.

MpumeuaHune 5— BcnekTpanbHbix gnanaszoHax Y®-B n Y®-C 3HauyeHns MB3 obycnasnusaoT MUHUMATb-
HYI0 03y U3/TyYEHWS, Bbi3biBaKOLLY0 OMONOTMYECKNe N3MEHEHUS HA MOBEPXHOCTM POrOBULbI CETYATKN. YPOBHMW, NPON3BO-
Asiwme onacHble agppekTbl, B 2—3 pa3a 6onblue.

M3paHne ouynanbHoe
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11 Uenb HacTofWero ctaHjapta — onpefennTb TpeboBaHuA 41 3aluUTbl Yesl0BeKa OT HEKOrepeH-
THOTO ONTUYECKOro MU3/yYeHus B guanasoHe 4/vH BOsH oT 180 HM Ao 1 MM, yka3biBas 6e30onacHble ypoBHU
ONMTUYECKOr0o MU3NyYeHns. 3TO U3NyyeHne cymTaeTcs onacHbIM AN 60MbLNHCTBA UHAVBUAYYMOB, 3HAYEHUS
HVXe 6e30MacHOro YPOBHS He BbI3blBAKOT HUKaKMUX BpeAHbIX ahheKkToB. TOIbKO 3HaHVE 06 3TUX YPOBHSIX 1 BO3-
MOXHbIX 3thchekTax BO3AeNcTBMSA Ha ocHoBe MBO no3sonseT onpegensaTb 9KCNO3ULMIO ONTUYECKOTo n3nyye-
Hus1. 6e3onacHyto A5 YesnoBeka Npu BOCbMWYacoBOM paboyem AHe.

1.2 MeToAbl U3MEPEHNA NOKa3bIBAKOT, Kak U3MEPATb 1 PacCUNTbIBATL YPOBEHb ONTUYECKOWN pagnauum
[ANA HAMepeHUsl CPaBHUTb €ro C MakCMMaJsibHO [ONYyCTVMO 3KCMO3nLKe.

2 HopmaTuBHbIE CCbIIKN

M3K 60050-845:1987 MexayHapoaHblli 3/1ekTpoTexHuYeckuii cnosapb — Mnasa 845: OcBelyeHune
(IEC 60050-845:1987 International electrotechnical vocabulary, chapter 845: lighting)

M3K 60825-1:1993 Bes3onacHocTb fla3epHoii annapatypbl — YacTb 1. Knaccudmkaums ob6opynosa-
HWA.  TpeboBaHuMA U1 pykoBoAcTBO  nonb3oBatens  (IEC  60825-1:1993  Safety of laser
products — Part 1: Equipmentclassification, requirements and user's guide1)

MCO 1000:1992 EpguHuubl CU 1 pekoMeHAaumnm no npuMeHeHNI0 KpaTHbIX U A0NbHbLIX OT HUX U HEKOTO-
pbix apyrux eanuuny, (IS0 1000:1992 Sl units and recommendations for the use of their multiples and of certain
other units)

MNCO 11145:1994 OnTuka 1 onTuveckue npubopsl. Jlazepbl 1 nasepHoe obopygoBaHue. Cnosapb U
yCnoBHble 0603HauveHus (ISO 11145:1994 Optics and optical instruments — Lasers and laser-related
equipment — Vocabulary and symbols)

NCO/M3K 51:1999 AcnekTbl 6e3onacHocT. PykoBoasLune ykasaHusa No BK/IKOYEHMUIO UX B CTaHA4APThI
(ISO/IEC Guide 51:1999 Safety aspects — Guidelines for their inclusion in standards)

3 OnpepeneHus

B HacToAwem cTaHgapTe NpuBOAATCA cnegylowve onpegeneHnsa. OCHOBHble OnpefesieHns faHbl B
cooTBeTcTBMM ¢ MICO 1000:1992, MCO 11145:1994 n M3K60050(845):1987. HekoTopble U3 aTUX onpejene-
HWI1 MOBTOPEHbI B COOTBETCTBYIOLWUX onpegeneHnsax B MOK 60825-1 n B UICOYM3K 51. OTK/IOHEHMS OT OCHOB-
HbIX JOKYMEHTOB CAenaHbl NpejHaMmepeHHo 1 0oco60 oroBapmBaloTCs.

3.1 yrnosoe yBenuyeHue M (angular magnification M): Yrnosoe yBenuyeHve M ontuyeckoro npuéopa
ecTb OTHOLEeHVe yrna HabnaeHus ob6bekTa, ONMpPalLLEerocs Ha BXOAHONM 3paqok npubopa («npub). K yray
HabnoaeHns obbekTa rnasom 6e3 npubopa (a(/l)

M=" = .
am

Mpume mam u B — BTexHUYECKol ONTVKe yron HabnogeHns o6bekta 6e3 onTuyeckoro nprubopa 6asvpyeTcs Ha
paccTosHWM Hauny4LLIero BuaAeHWs 2S cM. B cTaHgapTe MyHYMasibHOe paccTosiHWe Hab/MI0AEHNS AOMKHO BbITb HE MeHbLLE
10cm.

3.2 CraruBaewmblii yron (angular subtense): Yron Ha6nwofeHust a BUAUMOro paaMepa UCTOYHKKa Npu
HabngeHny rnasom (PUCYHOK 1) UM NONYyYEHHbIV TOYKON 3MepeHus (CM. Takke MakCMMasbHbI CTArmBae-
MbIA YTON ¥ MUHUMANbHbI CTATMBAEMbIV YroN), eAUHULA U3MEePEeHNs — pajunaH.

3.3 anepTypa, KOHe4YHas anepTypa (aperture, aperture stop). KoHeyHas anepTypa ecTb packpblBae-
MbIl KOHTYP, B NpeAenax KOToporo NeXuT nolwaib, C KOTOPO n3MepsieTcs u3nyyeHme (CM. Takke namepu-
TenbHas anepTypa).

' CTaHgapT 3ameHeH Ha M3K 60825-1.2007 BesonacHOCTb nasepHoii annapatypbl — Yacte 1 Knaccudwikaums
o6opyaoBaHust 1 TpebosaHus (IEC 60825-1:2007-03 Safety of laser products— Part 1: Equipment classification and
requirements. [ 0AHO3HAYHOrO COGMIOAEHNA TPeboBaHU HACTOSLLEr0 CTaHAAPTa, BbIPEKEHHLIX B AATUPOBAHHbIX
CCbU/IKaxX, PEKOMEHZYETCS MCMNO/b30BaTb TO/bKO AaHHbIV CCbUIOYHBIN JOKYMEHT.

2
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3.4 Bngumblii pasmep (apparentsource): PeanbHblii U1 BUPTyasnbHblil pasmep (MCTOYHMKA onTuyec-
KOro n3nyyeHuns), KOTopbIi (hoOpMUpPYeT HaVMEHbLLEE BO3MOXHOE N306paxeHne Ha ceTyaTke.

NMpumeuyaHune — Takoe onpegeneHne NCNonb3yeTcs, YTo6bl HAWTN NONOXEHNE BUAUMOTO 3/1IeMeHTa usnyyve-
HUA B gnana3oHe AnuH BonH oT 380 o 1400 HM ¢ npubnavmxXeHnem BUAMMOrO pasmepa a npejenax akkomogauuun rnasa
(06bI4HO T 100 MMm).

3.5 onacHocTb cuHero ceTa (blue light hazard): Bo3MOXHOCTb (DOTOXMMUYECKOrO NOBPEXAEHNA CET-
4yaTku, BbI3bIBAEMOT0O 3KCMO3MLMENR U3NYUYEHNS Ha A/IMHAX BOSH rNaBHbIM 06pa3om Mexay 380 1500 HM.

3.6 KorepeHTHOCTb (coherence): XapakTepucTuKa 3/1eKTPOMarHMTHOro nons, rae B ABYX ero Tovkax
pasHoCTb a3 No BpeMeHu 1 MPOCTPAHCTBY OAMHAKOBA.

3.7 pnuHa KorepeHTHOCTK (coherence length): PaccTosHne B nyyke HanpaB/fieHHOro pacnpocTpaHe-
HWA. NPY KOTOPOM COXPaHAETCA NOCTOAHCTBO PasHOCTH ¢has.

3.8 anopgHbIn nanydatens (diode emitter): J1o60i NOMYNPOBOAHUKOBBIA NPUGOP C p-N NEPEXOA0M,
KOTOpbI/ MOXET NPoAYyLMPOBaTh 3/IEKTPOMArHNTHOE U3yyeHne 3a cHeT pekoMbrHaL M B N0yNPOBOAHUKE B
AnanasoHe gIMH BOH OT 180 HM 4,0 1 MM.

3.9 auctaHumsa akcnosmuum (exposure distance): Camoe KOpOTKOe pacCcTosHWEe OT ONTUYECKOro
UCTOYHMKa A0 6amxaiillero mecta YenoBeka, KOTOPOe MOXEeT MOABEPrHYTbCA BO3AENCTBUIO N3TyUYEHNS.

3.10 gnnTenbHOCTb aKcno3nuum (exposure duration): [AAWTeNbHOCTb UMNYNbCA UV CEPUN, UMW LYyTa
UMNYNbCOB, MW NPOAO/HKNTENBHON aMUCCUMK, NafatoLLei Ha YenoBeYeckoe Tefo, KOTOpoe noABepraeTcs nNpsi-
MOMY BO3AENCTBUIO U3NTYYEHUS.

3.11 HekorepeHTHOe m3ny4eHue (incoherent): W3nyyeHne cuntaeTcss HEKOr€PEHTHbIM, ecn AanHa
KOrepeHTHOCTN MeHbLUe 1 MM.

3.12 uHdgpakpacHoe usnyyenue (infrared radiation): [Ona npakTnyeckux ueneii nio6oe anekTpomar-
HWTHOE M3nlyYeHne B [/IMHHOBO/THOBOM fuana3oHe 780 HM — 1 MM. VIHbpakpacHblil cnekTp pasgenieH no
pesynbTataMm Npov3BoAMMOL 6MONOrMYecKoli onacHoCTK Ha Tpu AnanasoHa: VK-A. VIK-B. VK-C.

3.13 nHpakpacHoe nsnydeHue A (MK-A) (infrared A (IR-A)): OnTuyeckoe n3nyyeHue, KOTOpoe pac-
npocTpaHAeTCcA B CNekTpasibHOM nHTepsase oT 780 g0 1400 HM.

3.14 unHdpakpacHoe nsnyyenue B (MK-B) (infrared B (IR-B)): OnTuyeckoe usnyuyeHvne, KOTopoe pac-
npocTpaHaeTcs B CrnekTpasbHOM nHTepsasie oT 1400 Ao 3000 HM.

3.15 uHdpakpacHoe nsnydenue C (MK-C) (infrared C (IR-C)): OnTuyeckoe n3nyyeHue, KOTOpoe pac-
npocTpaHaeTca B crnekTpasbHOM nHTepsasie oT 3000 HM 40 1 MMm.

3.16 npeaHasHauyeHHOe ncnonb3oBaHue (intended use): Wcnonb3oBaHne NpoAykTa, npouecca um
yC/yrn B COOTBETCTBUM C TPEOOBAHUAMM, MHCTPYKLMAMY 1 MHOpMaLWeil, npeacTaBeHHON NOCTaBLLMKOM.

3.17 NpoMeXyTO4YHbIN NCTOYHUK (intermediate source): B OCHOBHOM, UCTOYHMK, DOPMUPYIOLLNIA N30-
bGpaxeHune Ha ceTyaTke, Takoi 60MbLLON, YTO TEN/I0BOW NOTOK B paAnanbHOM HanpasneHun (nepneHavKynspHo
ONTUYECKOW OCUN) OT LEeHTPa U3obpaxeHuns K 6rvxanliein rpaHnLe 61o10rMyeckoin TkaHn Cou3MeprM ¢ Tenso-
BbIM MOTOKOM B OCEBOM Hanpas/ieHun (napannesibHo ONTUYeckoli ocu).
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Y A/IVHEHHbI NPOMEXYTOYHbI MCTOYHMK — UCTOYHWK, (DOpMUPYIOLLNIA HA ceTYaTKe n3obpaxeHne 60/1b-
Lero pasmepa, YeM pasMmep, Ha KOTOPbIi AeliCTBYeT MakCMMasibHO BO3MOXHAs 3KCNO3uULMsA OT Masioro NCcTou-
HVKa M 0T 60NbLLIOTO0 UCTOYHUKA. DTO yAIMHEHNE HEOO6XOAVMO NMOTOMY, YTO HEKOTOPLIN F/1a3 NOABXEH Y MOXET
3axBaTuUTb Gosbliee Mnose U3fyyeHus, KoTopoe B efauHuLax MBS ykaszaHO B npeAcTaBfieHHbIX Tabnuuax
cTaHgapTa.

MpumeuyaHune — BHacToAlWweM cTaHfapTe NPOMEXYTOUHbIA NCTOYHMKA €70 OCHOBHOM 3HaY€HNN BO3eCTBY-
eT Ha ceTyaTky B yrnax mexay 1.5 1 100 mpag.T. e. auameTp n306paxeHns Ha ceTyaTke NexuT mexay 25 n 1700 Mkm. 3tn
npepenbl OTHOCATCA K BPEMEHM 3KCNO3UL MM MeHblue, Yyem 0,7 c.

B HacTosiLieM cTaHAapTe YA/IMHEHHbI NPOMEXYTOUHbI MCTOYHUK OXBaTbiBaeT yribl Mexay 11 n 100 mpag. T. e.
AvameTp n306paxeHuns Ha ceTyaTke NexnT mexay 187 n 1700 mkm. OTu npefesnbl He NpeBbiWatoT Bpems 3KCno3nuyumn 60sb-
we HOc.

Ansa Bpemenun akcnosunuymun mexgy 0.7 n 10 ¢ cTArMBaeMblii yron NpoMexyTO4YHOro NCTOYHUKA 3aBUCUT OT BPEMEHU
akcnosunuum (Tabnuua 3).

3.18 aHepreTuyeckas ocBeweHHOCTb (irradiance): (E, BT/M2): YacTHoe oTAe/eHns MOLLHOCTU U3ny-
yenua dP, nagatoLLero Ha a/leMeHT NOBEPXHOCTY, Ha nowaab dA 3Toro anemMeHTa

E = dPIdA.

3.19 6onbwoii nctouHuk (large source): KVIcTouHuK, chopMupytoLLnii n306paxeHne Ha ceTyaTke, Takol
60/1bLOM, YTO TENMNOBOI NOTOK B pagnanibHOM Hanpas/eHun (NepneHanKynspHO ONTUYECKOo OCK) OT LeHTpa
nsobpaxeHns K 6awxaiiwein rpaHiue 6no0rMyeckol TKaHW COM3MepuMM C TEeMsI0BbIM MOTOKOM B OCEBOM
Hanpas/fieHun (napasnnenibHO ONTUYECKO ocH).

MpumeyaHune — BaTom cTaHaapTe 60/bLIONK NCTOUHMK UMEET CTArMBaeMblii yron 6onblue, yuem 100 Mpag Ha
ceTyaTke, T. €. AMaMeTP ero n3o6paxeHns Ha cetTyatke 6onblie 1700 MKM.

3.20 cBerT (light): Bugumoe nsnyyeHue.

3.21 cBeTousnyvawwnin guog (CAA) (light emitting diode (LED)): AnoaHblii usnyyatens (OnTuyec-
koe nsnyveHne CUJ nponsBogmnTCa NCKNIOUNTENBHO NpoLeccammn CNOHTaHHOR amuccun).

3.22 makcuMmanbHbIli yron ctarmBaHusa (o*.,,*.) (maximum angular subtense (atas)): 3HauyeHus yrna
CTArMBaeMoro BWAMMOrO pasMepa WCTOYHMKA, MPU KOTOPOM WCTOYHWK cymTaeTcs 60nblumMM — 60NbLUON
UCTOYHUK (CM. Takke Tabauuy 3).

3.23 makcumasnbHas BO3MOXHas akcno3uumnsa (MB3) (maximum permissible exposure (MPE)): 3Ha-
YyeHue 3KCNOo3nLMW ANA Fnasa UM KOXu, KOTopoe Npyu HOpMasibHbIX YC/I0BMAX HE MPOTUBOPEUNT pe3yfibTatam
nosiBnexHuns buonornyecknx apdekTos. 3HaveHne MBI 3aBUCUT OT [/INHbI BOJTHbI N3/Ty4EHUS, BDEMEHM 3KCMO-
3ULMN. COCTOSIHNA TKaHU U pa3mepa 3KCMOHMPOBAHHOIO MecTa. A1 BUAUMOTO U 61MKXHEro HgpakpacHoro
nsny4yeHns B guanasoHe 380— 1400 HM CTATMBAEMbIA YrON UCTOYHUKA 3aBUCUT OT padMmepa n3obpaxeHus Ha
ceTyartke.

3.24 n3meputenbHas aneptypa (measurement aperture): Kpyrnas nnowagb ucnonb3yertca npu
N3MepeHnn aHepreTNYecKoli OCBELLEHHOCTM, 3KCMO3NLMN N3NTYHYEeHNS, SHepPreTUYeCcKor APKOCTU 1 CYyMMapHOro
BPEMEHV BO3AEWCTBUA U3NydeHns. ITa anepTypa onpeaensieT naowas, Npyu KOTOPOi 3HaYeHUa 3TUX Benu-
YMH yCpeaHATCA MO YNCY U3MEPEHWNIA ANA CPaBHEHNA Co 3HavyeHnem MBD.

3.25 mMoHoxpomaTuyeckoe m3nyvyeHue (monochromatic radiation): W3nyyeHue, xapaktepusyemoe
OHOW ANMHOW BOJHbI, KaK U3/ly4eHne NMHUK B ra3opaspsaHoi 1aMne HU3KOro AaBneHus. Ha npaktuke —
N3/TyYeHNs OYeHb MasIeHbKOro MHTepBana A/INH BOJH, MPUMUCLIBAEMOrO WU3/yYEHUO OAHON A/INHBI BOJHBI,
ecnv brnonornyeckoe feicTeme cnekTpa B 3TOM UHTEpPBaJsie He CU/IbHO OT/INYaeTCs.

3.26 onTuuyeckoe nsnyyeHue (optical radiation): SnekTpomMarHUTHOE U3/lyYeHMe Ha A/INHAX BON MEX-
Ay 100 HM 1 1 Mm. Y nbTpadnoneToBoe usnyyeHue B 061actvi 4/1MH BOIH MeHbLue 180 HM (Ha3biBaeMoe BaKyyM-
HblM Y®) NONHOCTbIO MoOrnowaeTcs KucnopogoMm Bo3dyxa. B aTom cTtaHgapTe AwanasoH AWH  BOJSH
ONTUYECKOTrO N3NYy4eHNS OrpaHnyeH ¢ MeHbLUEl CTOPOHbI M3yYEeHNEM C A/IMHOW BOMH 180 HM.

MpuvumeuaHune — MNpuHMMasa BO BHUMaHWe 6€30MacHOCTb U3/TyYeHWs, CNeKTpanbHbli gnanasoH mexay 380 n
1400 HM HyXJaeTcsa B cneunanbHOM pacCMOTPEHUN, Tak Kak a3 NponyckaeT U3flyyeHue B 3TOM CNeKTpasbHOM Ananaso-
He Ha ceTyaTky, rAeoHO DOKycMpyeTCcs, aHepreTnyeckas 0CBELLEHHOCTb MOXeT 6bITb yBe/IMYEHA B HECKO/IbKO pa3no abco-
NIIOTHOMY 3HAYEHUIO N0 CPABHEHUIO C OCBELLEHHOCTHI POroBOil 060104KM rnasa.

3.27 doTomeTpuueckme BenuuuHbl (photometric quantities): Bce pagnomeTpuyeckne BeNNUUHbI
Haxo4ATcA B COOTBETCTBMM C (DOTOMETPUYECKUMU BEMTMYMHAMUN Yepes BU3yasibHOe BOCMnpusiTue ceeta. [ns
hoTOMETPMNYECKOTO M3NYyYeHNS C A/IMHON BOMHbI X hoTOMeTpuyeckne BeNNYMHbI MOTYT 6bITb paccymTaHsbl
yepe3 pajuoMeTpuyeckne BeNNUYUHBbI, YMHOXas MOCMefHUEe Ha OTHOCUTESNIbHYIO CrNeKTpasibHyl addek-

4
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TMBHOCTb V(>) (cm. mpunoxeHue C) niam Y'(n) v MakCUMasibHYH CleKTpasbHyo ahekTMBHOCTb n3nyyeHns KNe
nnn K' m:

Ku = 683 nMYBT ans hOoTONNYECKOro 3peHuUs u
K'm= 1700 nMm/BT ANa CKOTONMYECKOro (HOYHOr0) 3peHus.

HaumeHoBaHVe COOTBETCTBYHOLLNX PASUOMETPUUYECKUX N (DOTOMETPUYECKMX BENMYUH NPEACTABIEHO B
Tabnuue 1. CUMBO/IbI 06ENX BEINYMH OAMHAKOBLI. EC/TM HEO6X0AMMO, OHU MOTYT Pas/iMyaThCsa UHAEKCAMU: e
(3HepreTuyeckuii) 4Nna paaMoMeTPUYECKUX BENIMUNH U V (BU3YanbHbIil) AN hOTOMETPUYECKMX BENUUNH.

Ta6nuya 1— CpaBHUTENbHbI NEPEYEHb PASUOMETPUYECKUX U (POTOMETPUUYECKUX BEMUYMH

PagyiomeTpuyeckme BeNnUmHbI PagvomeTpryeckme BenumHbI
Cvvson
HavmeHoBaHve EavHnua HanmeHoBaHne EavHnua
MOLHOCTb U3NTyYeHns BT P. ® CBeTOoBOIi NOTOK m
DHeprusa nsnyyeHuns [x (e] Konunuectso ceeta nm-c
OHepreTuyeckas oCBELEHHOCTb 81/M2 E OcBelleHHOCTb nm/iM2 = nk
OHepreTnyeckas 3Kcnosnuna Ox/m2 H CseToBas aKcnosmyus NK C
OHepreTnyeckas ApKoCcTb BT/(cp m2) L ApkocTb nm/(cp m2}
OHepreTuyeckasa cuna ceeta Bt/cp 1 Cwuna ceeta K4, = nm/cp
MHTerpanbHasa no BpeMeHn aHep- Lx/(cp -m2) L, VHTerpanbHaa no BpemeHn sip- M c/(cp M2)

reTmyeckas ApKoCTb KOCTb

3.28 pnutenbHoCcTb MMnynbca (pulse duration): MakcumanbHoe Bpemsi, Tpebytoweecs 4ns nsmepe-
HWA [BYX TOYEK NepeceyeHns UMnynbca BETBY HapacTaHnsa 1 y6biBaHUS ¢ NPSIMOIA, NPOBELEeHHOW napannienb-
HO OcK abCLMCC Ha YPOBHE NOJIOBUHbLI MaKCHMasibHOTrO 3HaUYEHUS.

3.29 ApkocTb L. L. [BT/(cp mv2), Ox/(cp mv2)] (radiance): HApkocTb L B faHHOM HanpaB/ieHUW faHHO
TOYKM €CTb YaCTHOE OTAe/IeHNsA NoToka n3nydeHns dP. nepeHoCMOoro Yepes TOUKy M pacnpoCTpPaHAIoLLLerocs B
3a/jlaHHOM HanpasfieHun, Ha TenecHbln yron dCl. B KOTOPOM pacnpocTpaHAeTCs NOoTOK, a/leMeHTapHYy no-
Waab NOBEPXHOCTY C/A, coAepXallyto 3Ty TOUKY, U KOCUHYC yria pacnpocTpaHeHWs NOTOKa B HAMpaBieHUN e
(cM.puCyHOK 2)

</n aA cos K

OfIHO U3 ONpeaeeHNin COAEPXNT BPEMSA UHTErPUPOBAHUS SPKOCTU L,, U TOrga NnoToKM3iyueHus c/P3ame-
HAETCA Ha IHepruto nsnyyeHns dQ

dQ
dil dA cose

L:-- (2
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Mpun meyamun B 1— 370 onpegeneHme — ynpoueHHan Bepcus (M3K 60050(845). Tepmun 845-01-34]. gocta-
TOYHasi ANa  ueneil HacTosiero cTaHgapTa. B cnydyasx COMHeHMs criegyeT MNo0fb30BaTbCA OnNpejeneHnemM
(M3K 60050(845)].

Mpn mMmedyeH ne2 — FAPKOCTb U APKOCTb, UHTETPUPOBAHHAS N0 BPEMEHMU, HE M3MEPSOTCS ONTUYECKUMU NPUGO-
pamu. OfHAKO.eC/n APKOCTL U3MEPSIETCS B NEPBOM Cpede  CrnokasatesieM NMpesioMIEHNs /1, W KenaTenbHO ONpesennTb
SAPKOCTb BO BTOPOit cpefe L2 ¢ nokasaTtenem npenomeHnst n2. apkocTb Nepeoit cpedbl Ll gomkHa 6biTb YMHOXeHa Ha

KoagppuumeHT (N™/n2)2: ~2- - j— . Korga nepBascpefa ABnseTcs BO3AyxoMm (1, = 1).aBTopas — rna3 (12 = 1.336 gna

XWAKOCTHO BNarn n cCTEKTOBUAHOTO Tena), aToT koadpduuneHT paseH 0.56. Mpun MBS ncnonb3yeTcsa ApKOCTb, U3MEPEH-
Has B BO3/lyxe, NOTOMY HYTO 3TOT KO3(PDULMEHT yXe yuTeH B Tabnunuax aToro ctaHjapra.

3.30 aHeprnsa nanydenns. Q (Ox) (radiant energy): MHTerpan no BpEMEHW MOLLHOCTU U3TyYeHUs 3a
OaHHbIl nepuopg /

®
0

331 3HepreTuyeckas akcnosnyma, H (x/M2) (radiantexposure): VIHTerpas no BpeMeHu 0T 3HepreTu-
4eckoli 0CBeLLEeHHOCTU B ;aHHOI TOUKE 3a faHHY0 A/IMTENbHOCTD t, T. €. OTHOLLEHMWE SHEPTUM n3NyyeHus dQ,
najatoLLei Ha aieMeHT NOBEPXHOCTU, K nnoLiaan dA aToro anemeHTa

@

3.32 mMowHoCTb n3ny4veHus (notok). P, (®) (BT (nm)] (radiant power (flux)): MowHocTb, ncnyckaemas,
nepegasaemas unn npuHUMaemMas B suge nsnydeHns (MK 60050(845). TepmnH 845-01-24].
3.33 koahpuumneHT oTpakeHusp (reflectance): OTHoWweHME OTPAXEHHOrO NOTOKa M3NyYeHUs Knaja-

owemMy NOTOKY U3/yYeHns npy daHHbiX ycnosusax (M3K 60050(845). TepmuH 845-04-58].

3.34 ckaHupyouee nsnyyeHme (scanned radiation): M3nyyeHue, umetollee BpeMeHHOE U3MEHEHUe
Hanpas/ieHns C Ha4yasioM BO3HVKHOBEHWSA WAV AuarpaMMoii pacnpocTpaHeHUs No OTHOLIEHUIO K CTalMoHapHo-
My 6a30BOMY MOJIOXEHUIO.

3.35 manbiii nctouHuk (small source): Mo cyulecTBy UCTOUYHMK hOopMUpyeT n3obpaxeHne Ha kieTyaT-
Ke. KOTOpOe Tak MaJsio, YTO TeNJI0 JIErKO CTPYUTCA B paAnasnibHOM HanpasieHny (nepneHAnKy S pHO ONTUYECKOWA
0CHK) OT LieHTpa N306paxeHns K OKpYXatoLLmnm 610N0rM4eckKnm TKaHsaM.

C yA/IMHEHNEM UCTOYHMK C pasmMepoM U306paxeHunss Ha ceTyaTke MeHblUe, YeM pasmep, Ha KOTOPOM
6asmpyeTcs 3HauYeHne MakCMMasIbHOW AONYCTUMOW 3KCno3uuun. ITo yA/IMHEHNE He0BX04MMO MOTOMY, YTO
rnasnofBWXeH, YTO y4uTbIBaeTCA BAaHHbIX 0 MBJ B Tabnuuax HacToswero ctaHaapTa (cM. Takxke 3.17 n3.19).

MpumeuyaHune — BHacToslWweM cTaHAapTe Masblii NICTOYHWK B CBOEM OCHOBHOM 3HA4YeHUW CTArMBaeT yron
MeHblue.uem 1.5 mpag Ha ceTyatke, T. e. AuameTp ero n3obpaxeHns Ha ceTyaTke MeHblUe, 4eM 25 MKM. STOT pasmep npu-
MEHVM 4719 BpeMeHun akcno3suuum 0.7 c.

Manblii UICTOYHWK B CBOEM YA/IMHEHHOM 3HAYEHUN CTATMBAET Yroa MeHblle, yem 11 mpag Ha ceTyatke, T. e. AuameTp
ero n3obpaxeHuns Ha ceTyaTke MeHbLle, YyeM 187 Mkm. STOT pa3mep NPUMEHNM ANA BPEMEHU akcno3uuum KO c: ana Bpeme-
HW akcno3uyun mexay 0.7 n 10 c onpefensieTcs yrnom, 3aBUCUMbIM OT BpEMEHU 3KCNo3nuun (cm. Tabnuuy 3).

TepMUH «ToYeYUHbI/i UCTOYHWK» He MOXET 6bITb MCNOMbL30BAH A Ma/IOro UCTOYHMKA, Tak Kak 3To NPUBOAUT KNyTa-
HULE: «TOYEYHbI LCTOYHUK» MOXET OblTb MATHOM 6OMbLINM, YEM OObIYHO CHUTAIOT 3a «TOUKY» . B HacTosLweM cTaHgapTe
TEPMUH «MaJsiblii UICTOYHVK» NO3TOMY MCMOMb3yeTcsA B NOAOGHOM CMbIC/e.

3.36 TenecHblli yron, (cp) (solid angle): TenecHsbIli yron c ero BEpLUMHOW B LLeHTpe cdiepbl paguyca r
eCTb OTHOLWIEeHWe nnouwaanm A, Bbipe3aeMoil 3TWM YrioM Ha NOBEpPXHOCTWU cdiepbl, Ha KBagpaT paauyca
(cm. pucyHok 3)

O =A/fi.
MonHbI TeNecHbIli yron paseH 4T cp.
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3.37 cnekTpanbHas ocBeleHHoCTb, E [BT/(M2 HM))(spectral irradiance): OTHOLIEHNE MOLLHOCTM
n3nyyenuns dP B unTepsane gnuH BosH dk, nagatoLlero Ha anemMeHT NOBEPXHOCTY NaoLlaabio dA 3Toro anemeH-
Ta, U MHTepBana aAnuH BonH dk

EY = dP/(dA -dK).

3.38 cnekTpasibHasa aHepreTnyeckasa apkocTb, L (BT/(M2 cp- HM)] (spectral radiance): CnekTpasb-
Has pKOCTb B MHTepBaJsie A/1MH BoMH dk B 3agaHHOM Hanpas/ieHWn B aHHOM TOUKe eCTb YacTHoe oTaene-
HMWA MOLLHOCTW W3/lyYyeHUsi, NPOXOAALLero 4Yepes TOUKY W PacnpocTpaHAeMoro B TesieCHOM yrie c£ B
Harnpas/IEHUN > M OrpaHNYeHHOro cnekTpanbHbiM nHTepsanom dk, M npoussefeHns naowaamn NpoekLmMmn nyyka
Ha N10CKOCTb, NepneHauKYNApHYI0 K HanpasnieHuto (cos dA), cogepxallemMy 3Ty TOUKY, TeNeCHbIl yron un
UHTepBan AVH BOMH (CM. PUCYHOK 2)

L;_I a n
eKl co. dA"Ccos e

3.39 uHTerpasibHas Mo BpemMeHu ApkocTb, L, [Ax/(m2 cp)] (time integrated radiance): WHTerpan
SAPKOCTM 3a flaHHOE BPeMS 3KCMO3WL UK, BbipaXXaeMblil Kak 3Heprus n3fyyeHus ¢ e4uHULbI Naowaam n3nyyaro-
el NOBEePXHOCTU B eANHULLE TEIECHOTO Yr/1a 3MUCCUN.

3.40 ynbTpadmonetoBoe nanyderHue (ultravioletradiation): MpakTuyeckn nwboe nsnyyeHre sgnana-
30He A/1MH BOJH 0T 100 fo 400 HM. YnbTpadmoneToBblii CNEKTP pasfesieH Ha Tpu cnekTpasbHble obacTu,
o6ycnoBnmBaloLue pasHylo cTeneHb POTO6MOI0rMYecKoil onacHoCcTu: ynbTpaduoneT A. ynbTpaduoneT B,
ynbTpadumonet C. Y nbTpacdunonetoBoe n3nyyeHme MeHblue 180 HM Ha3biBaeTCs BakyyMHbIM yNbTpadunoneTo-
BbIM U3/TyYEeHVEM.

MpumeyaHne — Bo MHOrMX CTaHAapTax A/MHHOBOSIHOBAsS rpaHuua ynbTpaduoneToBoro cnekTpasbHoro
AvnanasoHa cukcupyetcs 380 HM.

3.41 ynbTpaduonet A (YP-A) (ultraviolet A (UV-A)). OnTuyeckoe u3nyvyeHue, KOTopoe oxBaTtbiBaeT
MOJTHOCTBIO CMEKTPasibHbIM Anana3oH oT 315 40 400 HM (CM. Takxe BbillenprBefeHHbIe NPUMEYaHus).

3.42 ynbTpacumonet B (YP-B) (ultraviolet B (UV-B)): OnTuyeckoe n3nyyeHue, KOTOpoe OXBaTbiBaeT
NOJIHOCTbIO CNEKTPasbHbI AnanasoH oT 280 g0 315 Hm.

3.43 ynbtpaduonet C (YP-C) (ultraviolet C (UV-C)): OnTuyeckoe usnyyeHne, KOTOpoe oxBaTbiBaeT
MOJTHOCTbIO CMEKTPasbHbIi Anana3oH oT 100 40 280 HM (CM. TakXe BblLlENPUBELEHHbIE MPUMEYAHUS).

MpumeuvaHne — YnbTpadnonetoBoe usnyyenme B gnanasoHe Hmwke 180 HM (Has3biBaeMoe BakKyyMHbIM Y®)
NO/IHOCTBIO NOT/OLWAEeTCA KUCNOPOAOM BO3AyxXa. [Ans ueneii 3Toro ctaHjapTa HUXHeN rpaHuleli guanasoHa AMH BOJH
Y®-C npuHumaeTcsa 180 Hwm.

3.44 Buaumoe usny4deHue (visible radiation (light)): /llo6oe onTuyeckoe n3nyvyeHne, KOTOPoOe MOXeT
HenocpefCcTBEHHO BbI3BAaTb 3puTeNbHOE owyLieHne [M3K 60050(845). TepmuH 845-01-03].

MpumeuyaHune — BHacToAWem cTaHAapTe 3HAYEHUA 3/1IEKTPOMArHUTHOTO U3/Ty4YEeHUsA, B KOTOPOM AJINHBI BOJTH
MOHOXPOMAaTNYECKNX KOMMOHEHT nexat mexay 380 1 780 Hwm.
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4 MakcMasibHas BO3MOXHas 3KCnosnumns

4.1 O6wune 3amMmevaHus

BenuurHa ycTaHaBnMBaET HKHIE YPOBHY BPeHbIX (DaKTOPOB, OCHOBAHHbIX HA COBPEMEHHBIX AaHHBIX,
MOJTyYEHHbIX IKCNIEPUMEHTAIbHBIM NyTeM. OHU NPUMEHSIOTCS, UTOBbI YUUTHIBATbL IKCMO3ULMIO B TEYEHNE BOCh-
MnuyacoBoro nepuofa. MB3 Ao/mMKHA NCMNOMb30BATLCS KAaK PYKOBOACTBO NpY KOHTPOJIe 3KCMNO3WLKii U He Jon-
XHa paccmaTpuBaTbCs Kak CTPOro onpefesieHHoe pasaeneHre mexzay 6e30nacHbIMU U ONacHbIMU YPOBHSIMU.
3TW npegenbHbie YPOBHU HE NPUMEHSIIOTCS K CBETOBOI YyBCTBUTE/IbHOCTY YesloBeKa Uan yacTeil ero Tena,
noJBepraemMbix 3KCMO3ULUN.

4.2 AnepTypa nsmepeHus

MpuMepHas anepTypa, kKoTopas [O/XHA UCNOMb30BaTbCA NPY BCEX U3MEPEHUSX U pacyeTax ypoBHei
3KCNO3nLUMK, ONPeaensieTcs Kak AuameTp Kpyra, B npeesiax KoToOporo AeicTBYeT OCBELLEHHOCTb MU 9KCMNO3U-
LMS M31ydeHus. S3HaueHus 3TUX anepTyp NokasaHsl B Tabnuue 2.

Ta6nuua 2— MuHUMasbHbIE AUAMETPbI anepTyp, NPUMEHSIEMbIX NPU U3MEPEHUN OCBELLEHHOCTU, IKCMO3NULMK, Sp-
KOCTU U WHTErpasibHoi No BPeMeHUn SpKoCTu

[vameTp anepTypbl U3MEPEHUSA B cryyae
3KCMOHUPOBAHUSA, MM

CnekTpanbHbIiA AnanasoH, OnuTtenbHOCTb
M MyHKTbI
npuMmeHsiembiii o MB3 3Kcnosmuum, ¢
Mnas Koxa
180 HM A0 400 HM 4.8.1 res 1 1
t> 3 7 7
>380 A0 1400 Hm 4.8.2.1.4.8.2.2 N b6as 7 3,5
>1400 go 3000 Hm 4.8.2.3 f£3 1 1
t>3 3.5 3.5

MoryT ncnonb3oBaTtbCs 60bLINE anepTypbl U3IMEPEHUS MO CPABHEHMIO C faHHbIMU B Tabnuue 2. ecnu
OCBELLEHHOCTb paBHOMEpPHA M0 AnaMeTpy anepTypbl U3MEPEHUs U eCnn CTPOro N3MepeHa YyBCTBUTENIbHOCTb
NPUMEeMHMKa B cucTeme naMepeHunii. OHako ¢ UCTOYHMKaMK ONTUYECKOTO U3/TyYEeHNs Hesb3s AOCTUYb PaBHO-
MEpPHOIi OCBELLEHHOCTU U3-3a CTPYKTYpbl M3nyyeHus (MmetoTcs Gonee ropsume TOUKW), pekoMeHayeTcs
noNb30BaTbCA AaHHbIMU TabAWLbI U ANA TOPAYNX TOYEK.

Korpga npumeHsieTcs MB3 A/19 KOXW, peKOMeHAyeTCcA NUCMNO/1b30BaTh NPUEMHUKN, OTBET KOTOPLIX MPOMop-
LMoHaeH KOCUHYCY yrna nageHus n3nyyeHus. 3HavyeHns akcnosuuum 4s1s rnasa npy n3fiyvyeHumn B guanasoHe
ANnH BonH oT 380 go 1400 HM MOTYT M3MEPSATHLCA C AVaMeTPOM anepTypbl 7 MM (r11a3 YesloBeKa).

4.3 [vnameTp 3payka

MBQ3 npumeHuTeNbHO Krnasy BananasoHe AnvH BosH oT 380 o 1400 Hm (4.8.2) 6a3npyeTca HecTaHaap-
THOM gnameTpe 3payka ds 7 mm 4ns BpeMeHn < 0,5 c n 3 mm gns spemenn >0,5 c. B 3aBUCUMOCTM OT SPKOCTU
Hab104aeMoro CBETOBOr0 No/A AuameTp 3payka BapbupyeTcsl Mexay 3Ha4eHnem MeHbLUe, 4em 2 MM. 1 60/1b-
we. yem 7 Mmm. iInameTp 3payka BapbupyeTcs Takke OT UHANBUAYaibHbIX 0CO6EHHOCTel YenioBeka, OT npegme-
Ta HabnogeHns, sospacta n gp. Popmyna (5) MoxeT 6bITb UCMOb30BAHA A/19 pacyeTa AnameTpa 3padkad
MM. OT 3Ha4YeHUs ApkocTu L, ka/mM2. o6bekTa HabnogeHus

d2fl = 1.29 mm ¢ 6£2mm ‘ ®)

tl L
18,24 kg, /m2

PucyHOK 4 nokasblBaeT 3aBUCMMOCTb uameTpa 3payvka oT APKOCTHU.
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PucyHok 4 — 3aBMCMMOCTb AnamMeTpa 3padka oT ApKoCcTU Habngaemoro nonsa B cootsetTcTaun c (5).

KoppekTnpoBka 3Ha4yeHunii MB3 B gnanasoHe anunH BoaH ot 380 o 1400 Hm nansa spemexmn >0,5 ¢ BOTHO-
LUEeHUN K cCTaHA4apTHOMY fAuameTpy 3padka d. (AvameTp 3paydka Ucnosnb3yoT Ans onpegeneHns MB3) nponsso-
ANTCS B NPONOPLMOHANBHON 3aBMCUMOCTM OT NoLWaamn 3pavka:

AMB3”ap) = *ub3«U | , wm
nT,

|
A~MBM3p) =~Bo("s) “j~ | -

MpumMmeyaHue — Bcnyyasx, Korga UCTOUHUK U3MTyYEHUS UCMOMb3YETCS NPU OYEHb PA3HbIX YCIOBUSIX OCBeLle-
HUs (Hanpumep, B TeYeHUe fHs. HOublo U T. 4.). 6yAeT Haubonee 6e30NacHbIM paccuUMTbiBaTh 6€30MacHOCTb U3/YYeHNs
npv AnameTpe 3padka 7 M.

4.4 TloBTOpSsitOWMECS UMMYbCbl, MOAY/IMPOBAHHOE UMM CKAHUPYIOLLEE U3MyYEHNO

MocKoNbKy KpUTEpPWiA IKCNO3ULUN YCTaHOB/IEH A1 MHOTOKPaTHOro MMMybca, HE06X0ANMO YCTaHOBUTb
OrpaHN4yeHns Mpu KUCNONb30BaHUN MNOBTOPSAOLMXCA UMMYNbCOB M3NyvyeHns. Hambonee uenecoobpasHo
MCMOMb30BaTh UCTOYHUKM, UMUTUPYIOLLME HenpepbiBHOE u3nyyeHne. OgHako, ecii MTHOBEHHOE 3HavyeHune
BbIXOAHOIO M3/lyvyeHus nepuoguyecky nagaeTt Hwke 10 % ero ycpefHeHHOro 3HayeHusl, MPUMEHSAITCA
cnepytouime MeToapl.

[na anuH BonH < 380 HM 3HayeHne BenuynHbLI MB3 onpepensieTcs UCN0b30BaHNEM B H60O/bLUIMHCTBE
cnyyaeB creaylLmx orpaHuumnBaroLwmx Tpebosannii a) n b).

3HayeHune BeniMumHbl MBO ans anuH BonH > 380 HM onpefenseTcs Ucnosib3osaHneM B 60/bLUNHCTBE
c/nyyaeB OrpaHu4nUTesNIbHbIX Mep b) u c).

a) OHepreTnyeckas akcno3uums Hsp (COOTBETCTBEHHO MHTerpasbHas Mo BpeMeHu ApKocTb L5p) npu
N060M OANHOYHOM UMNY/IbCE A/IMTE/TbHOCTBLIO t BHYTPU NOCeA0BaTeIbHOCTM UMY/ IbCOB He MpeBbIlaeT 3Ha-
yeHne MB3HMB3 ((-mB3) [na 04MHOYHOIO UMNY/bca ANNTENbHOCTbIO

" 5P*H MB3X0. 0)
COOTBETCTBEHHO

(]-0)
b) YcpeAHeHHas No BpeMeHN aHepreTnyeckas ocBelleHHOCTb ET (COOTBETCTBEHHO APKOCTL ) nocne-
[oBaTeIbHOCTN MMNY/IbCOB B TeYeHne THe [o/kHa npeBsbiwaTh 3HayeHne MB3O EmBa (cooTBeTcTBEHHO LMB3)
AN OAVHOYHOTO UMMYbCca B Noc/efoBaTesibHOCTu [
ATAMBOT- 01)
9
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COOTBETCTBEHHO
A LMB3(T). (12)
YcpeaHeHHas No BpeMeHW aHepreTuyeckasl 0CBeLeHHOCTb ET (COOTBETCTBEHHO SIPKOCTbL Lm) 3a Anu-
TE/IbHOCTb 3KCMO3ULMM T MOXET BbITb paccunTaHa creAyoLWwyMy COOTHOLLEHNUSIMU:
Em=N H spfT. (13)
COOTBETCTBEHHO
Lm=N.LAIT, (14)
rae N — MosIHOE YXC0 MMMNYJIbCOB B TEUEHWE A/INTENBHOCTY 3Keno3uumu T.
C) OHepreTuyeckas Kcnosavumsi HY% (COOTBETCTBEHHO WHTerpasibHasi Mo BPEMEHW 3HepreTudeckas
ApKOCTb Lsp) N060ro 0ANHOUHOTO UMMNY/bCA AIMTENBHOCTLIO t yMHOXaeTcs Ha KOpPeKTUPYHOLLMiA koaddum-

eHT C5. 3T0T KoppekTupyrowmii koadduumeHT C5npumeHseTcs TONbKO AN A/IUTENTbHOCTY MMMYbca Kopoye
0.25¢c:

Y p* " mea<0-C5. (15)
COOTBETCTBEHHO

*_a) * *_MBS(*) ¢ /\5_ (16)
roe C5=1Y 14

N — oxugaemoe NosIHoe YNC/I0 UMMY/IbCOB B 3KCNO3NLUN.
3TV ABa ypaBHEHUS 3KBUBASIEHTHbI CNIeAYOLWMM YPaBHEHUSIM:

=— -JV14 * 1 17
«biB3(0-CB  * ¢ a7
COOTBETCTBEHHO
L” . L'P (18)
*KBIO>CS  **Ba(¥)

Korga nocnepoBaTenbHOCTb UMMY/IbCOB COCTOMT M3 UMMY/NbCOB Pa3HON ASINTENBHOCTU t, NN pasHbIX
OAMHOYHbLIX MMMNY/NbLCOB, aHEpreTnyeckas aKkcnosuuus Hsp, (COOTBETCTBEHHO MWHTErpasibHas Mo BpeMeHu
ApKoCTb Lspi). nonyyaetcs u3 (17) n (18) ¢ yuetom ypasHeHwuii (15) n (16):

| Si, (29)
mMB3™"M,1
COOTBETCTBEHHO
4
Lo ] g (20)
AMBa(*LU

rae JV.— 4ncno nmnynbCcoB A/INTENTbHOCTBIO
N - — 0XunAaemoe NosIHoe YMC0 UMMY/IbCOB B 3KCMO3ULUN.

B HEKOTOpbIX Cnyyasx aKCno3nLUuns nsnyvyeHns ogMHOYHOro umnysibca Wsp MoxeT 6bITb Hxe MB3, KoTo-
pas nosnyyeHa f18 HEMNPepbIBHOW 3KCNO3NLMN HA HEKOTOPOM 3HAYEHUW NVKOBOI MOLLHOCTU, UCNOJb3yeMmol
[ONS yCTaHOBNEHWSA BPEMEHU 3KCNO3UL MU, YUnTbiBas ckazaHHOe, MOXeT 6bITb ucnonb3oBaHa MB3 gns Henpe-
PbIBHOIO U3yYeHus.

4.5 Yron ctarmBaHus NCTOYHUKA

CornacoBaHHOe OrpaHUYeHUe yrna cTArmBaHusi BUAMMOro MCTOYHUKA UCMOJb3YeTCs B fuana3oHe A/IvH
BOJIH 0T 380 40 1400 HM, rfe n3yyeHne MoXeT DOKyCrpoBaTbLCS NPEIOMAAILLEN YacTbio rnasa Ha ceTyaTke.

[lBa orpaHnyeHus yrna cTarMBaHusi UCNoJb3yTCA B HACTOALLEM CTaHAapTe: Yro, LeTePMUHUPOBAHHbII
npesenom Mmexgy MasibiM UCTOYHUKOM U MPOMEXYTOUYHbIM WUCTOYHUKOM (MUHUMANbHBIA Yron CTArMBaHWs
amvH), v yron, AeTePMUHMPOBAaHHbIA NPefeIoM Mexay MPOMEXYTOUYHbIM MCTOYHUKOM M 60/1bLLIMM UCTOYHUKOM
(MakcvManbHbIi yron CTArMBaHUS «biakc).

MeHbLUMe 3HAYEHUSI MUHUMA/bHOTO yrnia cTarneaHus (amm) MBS He 3aBUCAT OT pasmepa UCTOYHMKA.
3HayeHne aM/H 3aBUCUT OT ANTENBHOCTU aKcno3uuun t (tabnuua 3).

MpumMeuyaHune — 3aBUCMMOCTb MUHUMA/TBHOTO YI/1a CTSTMBAHUS OT A/IMTENTbHOCTM 3KCMO3ULMK ONpeaensieT-
Csl BpeMeHeM BpalLieHus r1asa. [/1s BpemeHu > 10 ¢ sHeprusi, NnonajatoLlias Ha Nowaas cetuartk, 6yaeT 6osblue, Yem

10
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ansapemenn 0.7 c. 3TOTyron mbiMH paseH 11 mpag. [115 o4eHb NpofoMKUTENbHOM akcno3nuun 1000 c u 6onee, korga cno-
COGHOCTb BpallleHUs rnasa CTaHOBUTCS JOMUHAHTOM, yron 6yaet 6onblue 100 mpag,.

Tab6nuya 33— lMNpeaencHblie yrbl CTATMBaHUS AN r1a3a

yron Bp«blsi 3KCNO3ULUK
a mum = 1,45 mpag AnA f<0.7C
n e 2 “ pas ANA 0,7 CET< 1OC
a muvB 11 «pas ana I'r10c

makc * 100 mPasa s 01 Pas

Bonblune 3HaYeHNs MakCMMasibHOTO yrfia cTarmsaHms («Nakc) MB3 He 3aBUCAT OT pa3Mepa UCTOYHUKA.
3HaueHne ¢ aCHe 3aB1UCUT OT BpeMeHu akcno3uuyuu t(tabnuua 3) uans scex cnyvaes coctasnset 100 mpaga.

MpomexXyToUHble 3Ha4YeHUa Mexay MUHUMaSIbHbIM YINIOM CTATMBaHUA U MakCUMaslbHbIM YT/IOM CTArMBa-
HVA BANAIOT Ha MB3 13-3a0MacHOCTY TEM/I0BOTO BO3AENCTBUSA Ha ceTHaTKy. 3HaYeHNs BENINUYNH, BblpaXaeMmbiX
KaK aHepretTuyeckas ApKoCTb U MHTErpasibHas N0 BpeMeHWN APKOCTb, 06paTHO MPONoOpLMOHasIbHbI pasmepy
UCcToYHMKa. [1ns onncaHns 3aBucumoctn MB3 0T pasmepa MCTOUYHMKA NCNOJIb3YeTCs KOPPEKTUPYIOLLNI KO-
huumeHT Ca:

C« = «bing™
Ca =a [And akuH< a* awma,C:

Ca = amarc «/1d «make < a*

3HayeHus npefenbHbIX YI/10B CTATVBAHUSA HEOBX0AUMBI 418 TOr0, YTO6bI MCNO/Ib30BaTh COrlacoBaHne
NPUMeHeHnsa 4NINTENLHOCTN 3KCNo3uLuun, T.e. a wm = 1.5 Mpafa 415 oANHOUYHLIX MMNY/IbCOB Kopouye, yeM 0.7 ¢,
n amH = 11 mpag ana AnuTenbHOCTU akenosuuum 6onblie, yem 10 c.

Yron cTArMBaHunsa yaIMHEHHOr0 UCTOYHWUKa onpegenseTcs apuMeTnyecknm 3HaueHnemM MakCMmasibHbIX
1N MUHMMASIbHBIX YI10B pasMepa UCToYHUKa. JTlo60oi pasmep yrna, 60Mblue Yem amuH Unu MeHblie 1.5 mpag,.
[OJIKEH nuMuTupoBaTbea U, unn 1.5 Mpaj cooTBETCTBEHHO BMECTO NMPEeXHero 3HayeHnsa pasmepa.

Yron ctaruBaHus UCTOYHMUKA OnpefenseTcsa Ha pacCTosAHUU, NPY KOTOPOM NPOU3BOANTCA 3KCMO3NLMSA.
Haunnydluee pacctosiHue, Npu KOTOPOM r1a3 yenoBeka cnocobeH pesko hokycuposartbes, coctasnseT 100 Mm.
Mpn MeHbLIEM pacCTOAHUN M306paxeHne UCTOYHKKa cBeTa byaeT He choKyCnpoBaHHbIM 1 CMa3aHHbIM. Ho
pacctosiHue MeHbLie 100 MM NpUMeHsieTcs, N03TOMY B 3TOM CTaHAapTe OHO UCMO/b3yeTcs A/ pacyeTta yrna
CTATMBaHNA UCTOYHMKA.

4.6 BpemeHHasn 6a3a

Mo6oe Heobxoaumoe cornacoBaHne co 3HaveHnssMn MBS 6a3npyeTcs Ha 0XvaaeMon ANUTeNnbHOCTH
akcnosuummn. Korga HabnofaroTcs ApKMe WCTOYHMKM, UMelolire APKOCTb NPUPOAHbIX 06bEKToB 6onee
10* ka/M2. npefenbHbIM BpeMeHeM akcnosunuum 6yaet 0.25 c. Korga MB3 sbipaxaeTtcs B Jx/M2 v oxungaeTcs
ee ielficTBMe B TeYEHNEeB YacoB, 3TOCBMAETENbCTBYETO TOM. YTO NPY HOPMaJIbHbIX IKCMO3NLNOHHBIX YCT0BUAX
3TOr0 AOCTATOYHO, YTOObI MHTErprpoBaTh OCBELLEHHOCTb B Y/NbTpadnmoneToBoi cnekTpanbHoi ob6nactn B
TeyeHne 8 4acoB U NPUMEHUTbL HOPMbI BOCbMUYacoBoii MB3.

4.7 JDHepretnyeckaa APKOCTb U 3HepreTnyeckas OCBELLEHHOCTb

B cnepytowux pasgenax MB3 xapakTepnayeTcsi kak aHepreTuyeckas sipkocTb (COOTBETCTBEHHO UHTer-
pasibHasi Mo BpeMeHU aHepreTuyeckas ApkocTb), @ B HEKOTOPbIX — Kak 3HepreTuyeckasi OCBELLEeHHOCTb (COOT-
BETCTBEHHO 3HEPreTnueckas aKCno3nums).

UT06bl paccunTaTh IHEPreTMUECKYH OCBELL,EHHOCTL MO 3HepreTUYECKo ApKOCTU NpU yrie HabMaeHNs
r.=0 (cMm. 3.29). LOCTATOYHO MOC/IELHION YMHOXWTb Ha TENECHbIA yron O. CBA3bIBAIOLUI UCTOUHVK C T1a30M

E-L-£1. (21)
Ota chopmyna npegnonaraeT Manblii TeniecHslli yron £1 Bosee o6uiee BbipaxeHue 6yaeT Takum

dE-L-dLI. (22)

11
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[nsa manoro Kpyr/iioro UICTOYHMKa MeXay niaoCKMM Yr/iom a W TeNecHbIM Yriom (@] cyuwecTByeT cneayto-
Lee CooTHOoLWeHNne

n= (23)

3T0 NPUBOANT K CNEAYIOLLEMY COOTHOLLIEHUIO MEXY SHEPTEeTUUYECKO 0CBELLLEHHOCTbLIO U aHepreTnyec-
KOVi APKOCTbIO 714 YINa CTArMBaHus a

5=12-1 =0,7852=1. @

OKBUBA/IEHTHbIE COOTHOLIEHUSA NPUMEHSIOTCSA A5 UHTErpasibHOWN No BPEMEHU SIPKOCTU U aHepreTuyec-
KOl aKCno3numm.

MpumedyaHwue” Mpnubop, onpeaensiowmii IHepreTUUECKyd SAPKOCTb MO HOpPManu, u3mepsieT MOLLHOCTb
n3nyvyeHuna, npoxoasAawyto yepes passimyHble anepTypbl U B onpegesieHHOM 3afaHHOM yrne. B HacTodaweM cTaHgapTe, Kor-
[la NPYMEHSAITCS 3T COOTHOLWEHNSI. MB3 BbipaxaeTcsl Yepe3 3HEePreTUUecKy ApPKOCTb, TeNeCHbIl yron £1 npyu n3amepeHu-
AX A0/HKEH 6bITb paccyuTaH c ncnosb3oBaHnem amun.

MpumeuyaHune 2— KorgaBenuunHa MB3 BbipaxaeTcsi 3HEPreTUYeckoil ApKoCTbI0 N0 U3MEPEHHOI aHepreTyn-
UECKOIi OCBELLEHHOCTH C UCMO/Ib30BAHNEM 3TNX 3aBUCUMOCTEN, IHEpreTnyeckas OCBELLEHHOCTb JO/KHA BbiTb N3MepeHa
CTeNecHbIM yrnom £J. CBA3aHHbIM C HAUMEHbLLUUM Pa3MepoM UCTOYHMKA a. HOHe 6onblue, Yem (oc*m « n )/4.

4.8 MakcMManibHO BO3MOXHasa aKCcno3uumsa Ana rnasa
4.8.1 YnbTpadunonetoBblii CNeKTpasbHbIi Anana3oH

4.8.1.1 CnekTpanbHblii grana3oH mexay 180 1400 HM

B cnekTpansHoM AnanasoHe mexay 180 1400 HM adhhekTUBHAA aHepreTuyeckas oCcBeLLeHHOCTb Ee,, U
COOTBETCTBEHHO 3HepreTuyeckas akcnosunuma Heff paccuntoiBatoTca no cregyowmm popmynam:

400mMm (25)
£off= 1E,(X)5(X).A/..
180 Hm
COOTBETCTBEHHO

400Mm (26)
"eff=  IH,(>.) S(X). X,
180 mm

roe E. (X) — cnekTpanbHas aHepreTmyeckas 0CBeLeHHOCTb:
Hy (X) — cnekTpanbHas aHepreTuyeckas akCnosuuus;
S(X) — oTHOCUTenbHas cnekTpasnbHas apeKTUBHOCTb (MpUNoxeHne B 1 pucyHok 5);
OX — cnekTpasibHbI HTepBas.

ODKX3NHremKs nructparbHas «phBKMNBI CTbinLLX)

PucyHok 5 — OTHocuUTenbHaa cnekTpanbHas apPeKkTMBHOCTb S (a )

12
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MakcumMasibHas gonyctumas apekTrBHAA aKcno3nyms nanydeHns Weff pasHa
HOL = 30 Jx/M2. (27)

[Ons faHHO 3¢ peKTMBHOI OCBELLLEHHOCTM A0NYCTUMOE BPeMsl 9KCNO3ULMI ‘biake, B CEKYHAAX, A1 IKCNO-
31LMKN yNbTPAMONETOBOIO U3/yUYeHUs B C/lyYae He3allMLLeHHOro rn1asa onpegensietcs no goopmyne

_ 304x.'™m' (28)
Ee"

Bpemsi 3KCno3nuum MOXHO Takxe onpeaesinTe No Tabnuue 4. B KOTOPO JaHa MakcMMasibHO gonycTrmMas
3hheKkTUBHAS OCBELLEHHOCTb AN1S1 A/INTENBbHOCTM 3KCMO3ULLMM 3a AEHD.

Ta6nuua 4— MaKkcuMasbHO 4ONYCTUMAs 3KCNO3ULUs YO n3nyyeHns

JMTEeNbHOCTL 3KCNo3nLmMn MakcrmaribHO gonyctuMas [nTenbHOCTL 3KCMo3nLMA MakcumanbHo gonyctumas
3a fieHb ocselleHHocTb E B bl * 3a eHb OCBeLLEeHHOCTb £31. B/M2
8y 0.001 5 MUH 01
4y 0.002 30¢c 1
2y 0.004 loc 3
1y 0.008 5c 6
30 MuH 0.017 lc 30
15 MuH 0.033 05¢c 60
10 muH 0.05 0lc 300

4.8.1.2 CnekTpanbHbIii AnanasoH mexay 315 1400 Hm
MakcMmasibHO AoNyCTUMasn 3KCNO3ULMA NOMHOIO N3/1y4YeHNs B BOCbMUYACOBOM Nepunog, B CnekTpasbHbIi
AvanasoH mexay 315 1400 Hm Takas

Hyth = 10<pk/M2. (29)

NMpumeuyaHune — B cnekTpanbHoM gnanasoHe oT 315 o 400 Hm ACGIH ycTaHaB/MBaeT aHepreTUYecKyo aKc-
nosmuuio 104 [pk/mM2. orpaHnyeHHyto anmTenbHocTblo 1000 c. a npy 60blei ANNTENbHOCTU — 3HAYeHne aHepreTnyec-
Koii akcnosuuum 10 Ix/M2.

4.8.2 BuANMbIA N NHPPaKPaCHbIN cnekTpasibHble Anana3oHbl

Cnegytwouine Tpy onacHble PyHKUMM MOTYT ObITb Ha3BaHbl TaK: TEM/I0BAs ONACHOCTb K/1eT4aTku, DOTOXU-
Muyeckas cBeTn0-ronybas onacHoCTb KneTyaTku, pagmaunoHHas nHpakpacHas onacHoCTb AJ/15 porosuubl 1
XpycTanuka. Hanbosbluee orpaHnyeHmne KaXa0ro 13 Tpex Bo34eincTBmii BHOCUT UCTOUHUK U3NTYHEHMS.

3HauyeHuss MakcumasibHO A0NyCTMMO akcno3nummn 4.8.2.1 n4.8.2.2 ycpeaHeHbl ANa cTaHAapTHOro Ana-
MeTpa 3payka no 4.3.

4.8.2.1 Tennosas onacHocTb knetyatku (0T 380 go 1400 HMm)

OnpegeneHue achdekTnBHoM ApkocTy LRTHucTouHnka ana ananasona ot 38040 1400 HM npon3BoAnTCA
no cnepywouleii choopmyne

1400mm (30)
Urh* hs-
380mm
rae *., (>.) — cnekTpanbHas aHepreTmyeckas SpKkocTb;
/2>().) — PyHKLMSA TENNOBOI ONACHOCTM KNeTyaTku (CM. NpUIoXeHne A N pUCyHok 6);
4/. — CMeKTpasibHbI UHTEepBaI.

UT06bI 3alUNTUTL KNETYaTKy [f1a3a vyesioBeka OT Bpeja Tens1oBoro BO3AeCTBUS, 3HAUEHNE MaKkCMMasibHO

gonycTtumoli aghdekTnBHOl apkocTu LRTMnpu onntenbHocTy akenosuuun C

_2810* Br (31)

10c< t -RTH c -
" cp

13
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18 Mk £t <10 ¢ - o ®© B (32)
Cun r* m2cp
4
{ < 18 MKC . 5-10 BT (33)

Ca tv* M2 cp

roe t — ANUTEeNbHOCTb 3KCNO3ULMKW B CEKyHAAX;
Cun— KoppeKkTupytowmii KoadhpnumneHT cornacHo 4.5 B pagnaHax.

300 400 BOO 000 TOO 000 1000 1200 1400
OnnmioTw , HA

PucyHok 6 — ®yHKUNA TEMIOBOW ONacHOCTU keTyaTkm /?(A) n doyHKLMA cBeTN0-rony60i onacHocTu knetyatkn 8(4A)

MakcrMmanbHo gonycTumas aHepretTuyeckas spkocTb OnNpeAensieTcsi C UICNoNb30BaHNEM 3TUX DYHKLNI B
AvanasoHe AN1H BOSTH Mexay 1050 1 1150 HM AN aMm iy « MaKkC COOTBETCTBEHHO (PUCYHOK 7).

M—LkLLIXKOAMYLLILLIT 11N V» 1ML
AapkocTb L, BTchlr-cp)

PucyHOK 7 — 3aBMCUMMOCTb MakCUMasibHO AOMYCTUMOM 3HEPreTUYeCcKon ApKOCTM OT BPEMEHMW NPU 3HAUYEHUSIX n f.RTH

14
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Ana n60ro NCTOYHUKA CO CTATMBAEMbIM yriom a 6onbwnm, yem 0.1 paj. 3T npefesibHble 3Ha4YeHuns
paccynTbiBaKOTCA Tak:

10c<t LRT, =2.8-105— (34)
M C

18mkci fE£10cC L RTH _5 106 Br . (35)
f"‘h M2 cp

K 18 mkc 1 =412 Br (36)

R™  f09 m2-cp’

roe t— BpeMsi 3KCNo3uLMK B CEKYHAX.

0N MHpaKpacHbIX UCTOYHUKOB CO C/1abbiMy BU3YaslbHbIMK CTUMYIAMU, HeafeKBaTHbIMU, YTOGbI NPo-
U3BECTW 3puUTesibHOE oLLyLeHne, aekTUBHAA UHdpakpacHas aHepreTudeckas spkocTb LIRonpeaensercs
no cnepytoueit hopmyne (cnabblii BUsyasbHbI CTUMY 3fleCb Takoi, y KOTOPOro MakcMMasibHas sipKOCTb,
ycpeAHEeHHas B KPYr/iom rnosie 3peHusi c yrnom 0,011 pag. coctaBnsieT MeHblue, YeM 10 ka/m2)

1400mMMm 37)
<r = 1M *M YA)-AX.
380 HM

rae /?(«) — Becosas PyHKLMA TENOBOI ONACHOCTM KNeTHYaTku (CM. NpunoxeHne A 1 pUCyHok 6);

L/ (/.) — cnekTpasbHasa aHepreTuyeckas AspKoCTb UCTOUHMKA.

UToObl 3aWWMTUTB K1eTHaTKy rnas3ayesnioBeka 0T Bpeda TenI0B0ro BO3AeiCTBUSA, 3HaYeHNe MakCMMasibHO

ponycTumoli ahhekTMBHON nHdpakpacHoi apkocTu LIR[0MKHO 6bITh

6000 Br (39)

tz 10¢ ™ Ca un2co

roe Ca— KOppeKTUpYLLNA KOahULMEHT cornacHo4.5 B paguaHax.
Bug doyHKUMM ANA  aMVH M COOTBETCTBEHHO B Avana3oHe A/1MH BOsTH Mexay 1050 n 1150 Hm noka-
3aH Ha puCyHke 7.
[Ona anutenbHOCTU aKcno3uymm kopoyve 10 ¢ NnpuMeHsAIOT ypaBHeHus (32) u (33).
4.8.2.2 ®doToxummyeckas ceeTno-rosiybas onacHoctb knetyatku (o1 300 o 700 HM)
OnpegeneHne athpeKTUBHON CBETN0-roNy60i aHepreTMYeckon SpkocTu L MCToYHMKa Mpon3BoaMTCS Mo
cnepywowen choopmyne
700 mm
L= XMX)-B(>.)-OX, (39)
300 HM
roe L (X)— cnekTpanbHas aHepreTuyeckas spkocTb ¥ BecoBasi DYHKLMS CBET/10-r0/1y60i onacHoCTH (CM. Npu-
noxeHve A 1 pucyHok 6).
UT06bI 3aWWMTUTL KNeTyaTky rnasa yenoseka oT Bpefa BO34eNCTBMA CBETN0-ToNy60oro nsnyyeHus, sHa-
YeHMe MakCMMaJsibHO A0NYyCTUMO 3DHEKTUBHON MHppaKpacHO! APKOCTU LQROMKHO ObITb!

-10° Pl
t<. 10000 ¢ _110° Br (40)
t un2cep'’
rae t — BpemMs 3KCno3numm B CeKyHAax, n
t > 10000 ¢ LB=100- 1 (41)
M cp

MpumeyaHne — 005 4AMTENBLHOCTU 3KCNO3ULMK kopoue 10 ¢ npeaesnbHble 3HaYeHUs TenIoBoli onacHoCTH
knetyaTkn LRTH 06b14HO MeHbLLUE, Yem NpefesbHble 3Ha4eHVs A5 CBET/I0-T0/Ty60i onacHOCTY.

Korga (32) He yooBneTBOpSET UCNbITAHNAM, MakcumMasnbHas anutenbHocTb fHKConpeaenseTcs no dop-
myne

WIS
1-10
o (42)
15
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[ns onpepenexns achheKkTMBHON CBETN0-T0NYy60I ocBeLweHHOCcTH EB nonb3yoTesa cnegytouein hopmy-
noi

700Mbl
£B= 1E>.(n)B{>.)AX, 43>
300Ukl
roe — CneKkTpaJibHas aHepreTnyeckas oCBeLLeHHOCTb. 6(X) — BecoBasd beHKLI,VIH CBeTﬂO-I’OﬂyﬁOVI onac-

HOCTW ceTyaTkmn (CM. NpunoXxeHue A 1 pUCyHoK 6) N > — cnekTpasbHblil HTEepBan.

YT06bI 3alUTUTL KNeTyaTky rnasa yesnoBeka OT Bpeja BO3AelCTBUA CBET/I0-r0Ny60ro ussnyyeHns npu
yrne cTArmMBaHna uctoyHmka a <0.011 pag. 3HaueHne MakCcMMasibHO AoMyCTUMON 3hPEKTUBHONM CBETNO-TONY-
60/i aHepreTUYeCKO 0CBeLLEHHOCTN La 0MKHO ObiTh:

100- (44)

/£10000 ¢ ‘Ba- P

/> 10000 ¢ Es=001"" (45)

rae t— AMTeNbHOCTb 3KCNO3NLMN B CEKyHaX.
Korga npoBoAuTb pacyeTbl 4INTE/IbHOCTY M0 chopmyne (44) He npeAcTaBNAETCSA BO3SMOXHbIM, 3TO BpeMs
/makc onpepenseTcs no popmysne

(46)

48.2.3 WNHppakpacHas paguaunoHHas OnacHOCTb AJ1I8 pOroBuLUbl M XpycTasuka rnasa (ot 780
0,0 3000 HM)

UTo6bl n36€exaTb 0NacHOCTY TEN0OBOro BO3eMNCTBUS HA POrOBULY ¥ N0 BO3MOXHOCTU YMEHbLLUTb BO3-
AelicTBUE Ha XpyCcTasluK ra3a (Bbi3bliBatoLlee KaTapakTy), B CMeKTpasibHOM gnana3oHe Mexay 780 n 3000 Hm
MOJTHYI0 3HEpPreTUYecKyto OCBeLLeHHOCTb E|RorpaHnunsaioT:

/2:1000 ¢ Eir = 100 BT/m2; (47)
/< 1000 ¢ ¢ _ 1810 Br 48)
R /13 M2’

roe / — ANUTeNbHOCTb 3KCMO3ULMK B CEKYHAAX.

Mpu xonogHol oKpyxalllei cpefe 3TV npeaesnbl MOryT 6biTb yBesimyeHbl o 400 Bt/mM2 npu 0 'Cu
300 B1/m2npu 10 °C. korga nHpakpacHble UCTOYHUKM UCNOJIb3YIOT TENJIOBOE U3TyYEHME.

3HauyeHNss MakCcMMaJsibHO [ONyCTMMO 3KCMO3ULMM 3TOTO pasfesia yCcpeAHeHbl A1 cTaH4apTHOro Ana-
MeTpa 3payka no 4.3, 04HaKo anepTypy U3MEPEHUI BbIGUPatOT COriacHo Tabnuue 2.

4.8.3 O6uiee npeacTaB/ieHNE 0 MAaKCUMasiIbHO BO3MOXHOW 9KCMNO3MLMK F1a3
Tabnuua 5 faeT obLyee NpescTaB/IeHUE 0 3HAYEHNAX MaKCMMaibHO BO3MOXHOI 3KCNO3MLMK 415 Fnasa.

Tabnu L a 5-— MakcuManbHO BO3MOXHasa 3KCNo3uuna rnasa

AnuTenbHOCTb 3KCNo3numn 1, ¢

CBOWCTBO 1 BecoBble pyHKUUM  [NMHA BOMHbI K. HM

10-*-1.8 10-4 1.8 10-»-10 10— 10* 10*-104  10*—3 10'
400 Hm 180 [0 400 30 [1x,'M2
3 2X<X) S(X)-A>.
180uun
400mm 315 10 400 10% Ax/m2
2>x(X)-4X
31 Bum
700um 300 go 700 1-106/f. BT/mM2 mcp 0o  Br
<-B3 5>x<1)-B<*).AX M -cp

300 Hm

16
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OkoHuyaHve Tabnmubl 5

ANVUTENbHOCTbL 3KCMO3Muumn 1C

CBOIICTBO 1 BecoBble (PYyHKL NN AnvHa BONHbI AI/IM
10-0—1.8 10'a 1.8 KO 4-10 10—10s 103-10* 104-3-10*
< m<a)0 A> 380 /10 1400 412 BT 5-104 BT 28 104 BT
<RIt t:ﬁ}% [-A>. C.-Im mM2-cp ¢ "4 m2-cp C, M2cp
I Yiw 780 [0 1400 6000 BT
4Rm ﬁx>) *(*'*X ApkocTb <10 ka/m2 Cu M2 cp
. 30w 780 no 3000 re 104 BT 100 BT/M2
flR_ ﬁm_ﬂf r3'4 M2

4.9 MakcumanibHO BO3MOXHasA 3KCNO3MLMA A1 KOXU

49.1 YnbTpaduroneToBbIil cnekTpasbHblA Anana3oH (oT 180 go 400 Hm)

B ynbTpadmonetosom cnekrpasbHoM AvanasoHe mexgy 180 n 400 HM acbdhekTuBHas aHepreTuyeckas
ocBelleHHOoCTb Eef(, cooTBeTCTBEHHO akcno3numa nsnyydeHuns Heff paccuntbiBatoTcs no cnefyrowmm BeCOBbIM
hopmynam:

400HM
Ebir= 49>
180 HM
COOTBETCTBEHHO
400MM
"cff= JI'H,<X)-34 50)
180HM

roe E/.(1) — cnekTpanbHasi OCBeLEHHOCTb;
Ht(>)— cnekTpanbHas 3KCNO3ULUSA N3NTyYEHUS;
S(/.) — oTHOcuTeNbHasA cnekTpanbHas aPPEKTUBHOCTL (CM. MPUIOXKEHNE B 1 pucyHoK 5);
[la — CMeKTpasibHbIli HTEpPBAa.
MakcumanbHas gonyctumas apdekTmBHasn akcnosmumsa nsnyyeHus Hefi pasHa

He, = 30//M2. (51)

[ns paHHol adhHEKTNBHO OCBELLEHHOCTN A0NYCTUMOE BPEMS IKCMO3NL MK /ba(C B CEKYHAAX A5 IKCMNO-
3ULMKN yNbTPadnoIeTOBOIO U3STyYEHNA B C/lyyae He3allWLLEHHON KOXu onpegenseTcs Tak
_ 30 Ax.M2 (52)
CB«
Bpems 3Kcno3uuumn MOXHO Takxe onpegennTtb no Taénuvue 4.
4.9.2 BuAUMbIA N NH(PPaKPACHbIN CnekTpasibHble Anana3oHbl

YTo6bl 3aLMTUTb KOXY OT TEN/IOBOrO BPEAHOro BO3AENCTBUSA B CNEKTpasibHOM AnanasoHe mexay 380 n
3000 HM. MakcumasibHas BO3MOXHasA 3KCNo3nunsa HANsa AnuteibHOCTU akeno3nuunmn/< 10 caomkHa ObiTb paBHa

H*2 104 /IMIK/M2, (53)

roe M— AIMTENbHOCTb KCMO3UL MK B CEKYHAAX. DTOT Npejes npeAoxpaHseT OT TeNn/10BbIX 0KOroB KOXW.
He ycTaHoBfneH npegen ana AnAMTeNbHOCTY 3Kcnosuuun 6onee 10 ¢, NO3TOMY HOpMasibHas peakuus

opraHnsma 6y,u,eT onpeaenAaTtb npegen ,EI,EVICTBVIH n3nyyeHuns. NpeaenbHole 3Ha4YeHnsa ,D,ﬂVITeI'IbHOCTeVI 3KCNo-
33U AOMUHNPYIOT NPU TENJTIOBbIX BO3,D.€VICTBI/IHX.
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4.10 ®doTOMeTpUYeckue cBoncTBa

[ns HeKoTOopbIX NCTOYHMKOB M3/TyHEHMS IMUCCUSA XapakTepusdyeTcs (DOTOMETPUYECKMMMN CBOMCTBAMY
(06bI4HO AN hoTONMUECKOro 3peHus). Ecan amuccns rnaBHbIM 06pa3oM MOHOXpoMaTuyeckas, To CooTBe-
TCTBYyHOLLEE PaANOMETPUYECKOE CBONCTBO MOXET ObITb paccunTaHo Yepes (hoTOMeTpUYeckune cBoCTBa C yye-
TOM OTHOCUTE/IbHO cnekTpanbHo adhdekTuBHOCTH ¥Y(N) (cM. npunoxeHune C) M MakCMManbHOWN cnekTpasnbHOl
3(hpeKTMBHOCTM U3NnyueHns Km(cMm. 3.27). NS LWMPOKOMNOMOCHbIX UICTOYHUKOB 3TOT pacyeT HEBO3MOXEH, eC/n
cnekTpasbHOe pacnpegesieHne aMUCCHN HEU3BECTHO.

5 W3mepeHus

5.1 YcnoBusa nsmepeHui

N3mepeHuns fomKHbI MPOBOANUTLCA NPU CEAYIOLWMX YCII0BUAX:

5.1.1 Touku B npocTpaHCcTBe, AOCTYMNHbIE YENOBEKY BYCMOBUAX 3KCNO3MLUKN, HEO6X0AUMO NpeBuaeTb U
OLEHUTb UX CTEMEHb PUCKa.

Korpa yctaHaB/MBaeTcs aKCno3uuua A4 rnasa s ananasoHe 4simH BonH ot 380 4o 1400 HM, MUHUMaANb-
HOe paccTosiHMe 3MepUTebHOW anepTypbl OT BUAMMOTO NCTOYHMKA [O/MKHO GbiTh YBA3@HO C MUHUMaUIbHBIM
paccTosHvuem Habngatens npu namMmeperHusax. OfHaKo OHO He fO/KHO ObITb MeHbLe 100 MM. YTon CTArMBaHuA
a fo/MmKeH onpeaenaTbCa Ha HEKOTOPOM PacCTOSAHNUMN OT AeACTBUTENbHOIO UCTOYHNMKA.

5.1.2 TIpueMHUK n3nyvyeHuss N3mMepuTenbHOro Npubéopa Tak pacnonaralT U Tak OPUEHTUPYIOT, YTOObI
NoNyYnNTb MaKCUMasibHbIlVi pe3ynbTaT perncTpaunm nsnyyeHns nycpeiHuTb pesynbTaThbl N0 Kpyr/ioMy BOAHOMY
NATHY M3MepUTeNbLHOW anepTypbl cornacHo Tabnuue 2.

5.1.3 Mpu HaxoxaeHnn LRTH n Z|R B criyyae BUAMMbIX UCTOYHVKOB C YI/10M CTATMBaHUS a 60/blue, YeM
abn. Npu pacyete MB3 kpyrnas usmeputenbHas aneptypa gnamMeTpom 7 Mm (cM. Takke 4.2 n 4.3) naddek-
TUBHbIV yron npubamxatTcs K a,, vH. 11 onpefeneHns ropsayero nATHa ero Hago CkaHMpoBaTh.

5.1.4 NMpu HaxoxaeHnn LRIH v LiIR B cnyyae BUAVMbIX UICTOYHUKOB C YT/IOM CTATMBAHMSA & MeHbLUe, YeM
aunmn. npu pacyete MB3 kpyrnas usmeputenbHas anepTypa agnameTpom 7 MM (CM. Takxe 4.2 n 4.3) naddek-
TVBHBIV YrO/1 IPUBANKAINTCA K « MUN.

5.1.5 Bpems, 3aBUCMMOEOT a MUH, HEO6XOMMO TOSIbKO MPU pacyeTax BpeMeHu akcnosunumm mexay 0,7 ¢
n 10 c, rae oHO ABNSeTCA BAUAOLWER BennymHol. B 60nbwnHCTBE cnyyaeB 6yfeT 40CTAaTOYHO NPUMEHATb
NCTOYHUMKMN CO cnepgyownmm Asyma yrnamu: 1,5 mpag v 11 mpag.

5.1.6 CseTno-roniy6as onacHoCTb ceTyaTKu fO/MKHA ONpeAensaTbCs C yr/iaMmu, paBHbIMU a HUH. Tak Kak
CBeTNO0-roflybas onacHoCTb ceTyaTkn Hanboiee 3amMeTHa Npy 6ONbLUMX BPEMEHAX 3KCNOo3nLum (60bLue, Yem
10c), B 60NbLUNHCTBE C/yYaeB OCTATOYHO MCNONb30BATb UCTOYHUK C Yr/IOM npuemMa 11 mpag,

5.1.7 Bcnyyae, korga MICTOYHWUK COCTOUT U3 MHOXECTBa TOYEK WAV JINHWIA AN UCTOYHUK HEPaBHOMEPHO-
ro U3Ny4YeHUs C YrioM CTArMBaHumn 6onblie aMH 1M paboTaeT B AnanasoHe AanH BonH ot 380 go 1400 HM. npu
N3MEepPEHNN UK HAXOXAEHUN TENI0BOIN ONACHOCTY KNeTyaTkn He06X0AMMO N3MEPATL KaKAYyHo TOUKY U rpyn-
ny To4ek, 4To6bl 6bITb YBEPEHHBIM B BbINOSIHEHWN OrpaHnyeHnii MB3 ans kaxgoro yrna a kaxgoro yyacTtka
U3NyYyeHus, rae aumH i a i aMakcTakke XopoLLo OTBeYaeT CornacoBaHHbIM TpeboBaHMAM BO BCEX BO3MOXHbIX
MOJIOXKEHUAX N HE NPEBbILLAET aMakC.

5.1.8 [Ana HaxoxaeHna MB3 BeninumMHa CTArMBaAeMOro MCTOYHMKOM yrna a onpefenseTcs 3HayeHnem
HanMMeHbLlero 1 HanbonbLero pasmepa UCToYHMKa. B pacyeTax HavMeHbLIee 3HaYeHne HuKorga He 6epetcs
MeHbLLe, Yyem a Haunbosbluee 3HaYeHve HUKorga He 6epetca 6onblue, Yyem ama,c.

5.1.9 MBO BpaunanasoHe AinH BosiH oT 380 40 1400 HM B NPU/IOXEHUMN K KOXe onpefesniaeTcs npueMHu-
KOM. UMEIOLL M OTCHETbI, NPOMNOPLMOHASIbHbIE KOCUMHYCY Yr/ia NajatoLwero n3fydyeHus.

5.2 MeToabl U3MepeHui

MeToapb! I/I3MepeHVII7I, onucaHHble fganee, ABNAKTCA N0 BO3MOXHOCTU YNPOLWEHHbIMU MeTogamMn. Moryt
MCnosib30BaThbCs /t06bIe Opyrvue akBuBasieHTHbIe MeTOoAbl. B 3TUX M3MepeHnax A0/HKHbI NCMONb30BaTLCA NOA-
XogAaune nsmepuTesibHble cpeacTBa C U3BECTHbIMKU HeonpeaneieHHOCTAMU I/I3MepeHI/II7I.

5.2.1 W3mepeHune (MHTerpanbHOli N0 BpEMEHWN) SHEPTETMYECKO APKOCTH

KakfaHo BonpegeneHuu, (MHTerpanbHas no BpeMeHun) aHepreTnyeckas ApkocTs L (L.) MoxeT 6bITb onpe-
feneHa (PUCYHOK 8) n3amepeHneM MOLLHOCTU U3/Ty4YeHWs, NPOXoAsLLEero Yepes 3afaHHylo anepTypy nsmepe-
HWIA, MetoLyto naowaab A. HalileHHY Ha pacCTosHUM n3MepeHuid. Maockuii yron o6ycnosnvBaeT 4YacTb
N3/TyYeHNs UCTOYHMKA, B KOTOPOW N3NyYeHne ycpeaHaeTcs. STOT NIOCKUIA yron cc, hakTnyeckun onpegenset
COrnacoBaHHbIV TeNeCHbI yron £2 nsmepsaeMoro Mecta. 118 MasibIX KpYrbiX ICTOYHUKOB MOXET 6bITb UCMO/Tb-
30BaHO ypaBHeHwue (23) 4519 COOTHOLLEHMUSA NJIOCKOro yrnia a v TeniecHoro yrna O.
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PUCYHOK 8 — YCnoBus namepeHus Ans onpegeneHnst (MHTerpanbHoi No BpeMeHu) sipkocTu

APKOCTb MCTOYHMKA paccyUTbiBAeTCA yepe3 MOLHOCTb U3flydyeHus P, npoxofsllero yepes aneptypy
n3MepeHuii, metoLLLyto naowaae A ntenecHslii yron O
L=PI(CIA). (54)
WHTerpanbHas no BpeMeHn spkocTb Lt n3amepsaeTca Tem xe nytem, 0gHako BMECTO U3MEPEHUSA MOLLHOC-
TV U3NyYeHus P n3mepsaioT aHepruto nsnyyexdmsa O
L=Qm A). (55)
5.2.2 V3mepeHne pasMepoB BUANMOIO NCTOUYHUKA
5.2.2.1 OTKpbITblE NCTOYHUKN

B 60/1bLIMHCTBE C/lyYaeB hn3nyeckme pasmMepbl ICTOYHUKOB U3/TyYEHNSI U3BECTHBI. B 3TNX cnyvasx pas-
Mepbl BUAMMOTO NCTOYHKKA PaBHbI pasMepam NCTOYHUKA.

Korza pasmepbl UICTOYHMKA HEM3BECTHbI M UICTOYHUK HE NOALAETCA UBMEPEHNAM, UCTOUYHUK M306paxaeT-
csl, HaNpuUMep, IMH30M. Kak npumMep, Takoii MeToZ nokasaH Ha pucyHke 9. /IuHza ¢ pokycHbIM paccTosiHuem f
MUMeeT anameTp, [OCTATOUHbIN, YTOGbLI NepexBaThiBaTh NOJIHYO UCMYCKAEMYIO paAuaLMio UCTOYHUKA. B cnyya-

S, T4€ 3TO HEBO3MOXHO, MUHUMAaSIbHbIV AnameTp 6, IMH3bI NOSTyYaeTcsi U3 CneaytoLlero COOTHOLWEHUS
6,=7 MM +(4/100 Mm), (56)

rae 4 — paccrtosiHue oOT (nepsas rnaBHas MI0CKOCTb) /IMH3bl A0 UCTOYHMKA. DTU pa3mepbl NnokasaHbl Ha
pucyHke 9.

Ecnu b — pacctosHue oT n3obpaxeHunsa go (BTopas rnaBHas naocKoCTb) IMH3bI, TO AnameTp d UICTOYHUKa
onpeaennTcs COOTHOLWEHNEM

6 =6' (a/b), (57)

rae 6' — auameTp nsobpaxeHuns B N10CKOCTU N306paxeHus. ins onpegenexnus 6' cnegyeTt pykoBOACTBOBaTb-
cameTofamun 5.2.2.31n5.2.2.4.
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5.2.2.2 Kom6uHaumss NCTOYHUK/NNH3a

Ecnun nsnyyatesnb COCTOUT 13 COeANHEHNA UCTOYHUKA U ONTUYECKOTO 3/IeMeHTa (Hanpumep, nH3a u/wnu
3epKasio), TO pacCTOsIHNE OT UCTOYHUKA [0 /INH3bI, POKYCHOE PaCcCTOsHNE ONTUYECKOTO 3/1IEMEHTA U NOJI0Xe-
HVe AeiicTBUTENbHOW MI0CKOCTM ONTUYECKOrO 3/1eMeHTa HeM3BeCTHbI. B aTOM ciyyae MOXHO 1Cnob30BaTh
pucyHok 10. 4TO6bl ONpeaensaTb yros, CTArMBaeMblii UICTOYHUKOM. [JuamMmeTp BTOPOW /IMH3bI AO/HKEH GbITb 60/b-
e, 4eM guaMeTp KoMMekTa usnyyarens. na onpefeneHus d’ cnegyeT nofb3oBaTbcs metogamu 5.2.2.3 n
5.2.2.4.

YBenuyeHnem UCTOYHUKa onpegenseTca kakM - 1 - ji-— - — roel0— cokycHoe paccTos-

fo f \ fo) fa
HWe NTMH3bl KOMMNEKTa U3flyyaTens, aa — paccTosiHWe Mexay NpaBoii U COOTBETCTBEHHO /1IEBOW rNaBHOW nioc-
KOCTbIO ABYX NNH3. OnpepfeneHve pasmepa n3obpaxeHns d' ¢ IMH3amMn pasHoro YOKyCHOro pacctosiHus fu
pasNnMYyHOro paccToAHUA a Mexay ABYMS JIMH3aMU OCNIOXXHEHO TEM. YTO UMeeTCA Be HEeN3BECTHbIX BENINUYMHbI
fOn o, koTOpble AOMKHBI ObITb yCTaHOBMEHbI. ECn a ocTaTtouyHo 60/bluoe, TO HeT He06X0ANMOCTH onpeje-
NATb OTAENbHO TOYHOE MOJIOXEHME TN1aBHOM NAOCKOCTM B HEW3BECTHOM NNH3e, Tak Kak 370 eABa /in BHecCeT
BKNag, B NOTPELIHOCTb U3MEPEeHWii.

NinokaokymMmm

{rmHze cHanBeerHb/y

PucyHok 10 — Onpegenexue yrna cTarmBaHus UCTOYHMKA

5.2.2.3 VICTOYHUK C KPYroBoOWi cummeTpueii

MpueMHas cucteMa UCNob3yeTcs C KPYr/oi anepTypoit nepes Hell. Mpu u3MepeHusix AgnameTp npuem-
HUKa 1 anepTypa fO/DKHbI 6bITb 60MbLIe N306pPaXEHNS UCTOYHMKA. [TPW N3MepeHun MOHOW MOLLHOCTH 3Ta
cbopka pacrnonaraetcs B NJ0CKOCTU U306PaXKEHUSI UCTOUYHUKA W LLEHTpUpOBaHa OTHOCUTE/IbHO ONMTUYECKON
ocu.

[AnameTp anepTypbl yMeHbLIAETCA [0 TEX NOP. NOoKa NPOXoAsALLas Yyepes anepTypy MOLHOCTb He cTaHeT
paBHoOI 63 % NoMHOI MOLLHOCTW. PekoMeHAyeTCs NOBTOPATb U3MEPEHUE AMaMETPa Nyyka HECKO/bKO pas.
JunameTp anepTypbl 3TOT0 NOMIOXEHUA OnNpeAenseT AgnameTp nyyka B 3TOM NO0XeHUU. 3MepseTcst TObKO
MWHUMasbHbIV AnaMeTp n3o06paxeHuns, ecnv aneptypa No3nLMOHUPYETCA B NJIOCKOCTW PE3KOro n3obpaxeHus
UCTOYHUKA. PekomeHAyeTcs NOBTOPATb U3MEPEHUSA AnameTpa Nyyka HECKO/IbKO pa3 B pasHblX MecTax npo-
CTpaHCTBa NpeanonaraeMoro NonoXeHNs nNA0CKOro N3o06paxeHuns.

5.2.2.4 YANNHEHHble NCTOYHUKN

B cnyyae npsiMOYrosisHOro v Apyroro YA/ MHEeHHOro UCTOYHMKA MeTOo[ onpefesneHnsa pasmepa nydka
COOTBETCTBYET METOAY KPYr/blX NCTOYHUKOB. OHAKO BMECTO KPYI0i anepTypbl UCMO/b3yeTCs NPSAMOYroJib-
Has anepTypa, ec/m oHa nepekpbiBaeT 63 % NOMHOV NPOXOAALLEA MOLWHOCTA. Takme HEKPYroBble NCTOYHUKN
06bIYHO MMEKT ABa NPeAnoYTUTE NbHbIX HanpaBieHUs, B KOTOPbIX CTOPOHbI MPSAMOYTO/ibHUKA NapasiefbHbl.
MpeanouTuTeNbHOE HanpaBneHve onpeaenseTcs HaruMeHee BO3MOXHbIM My4YKOM MO LUMPUHE 1 OPTOroHa b-
HOMY HanpasneHuto. MpeAnoyTUTebHbIE HanpaBieHUs ONpefensaTCca C caMoro Hayana: 3To MOXeT ObiTb
cZienaHo NOBOPOTOM LN B NAI0CKOCTW, NepneHAnKyNSpHOl NI0CKOCTM pacnpocTpaHeHns nyyka.

[Onsa Toro, 4To6bI ONpeAenvTb HavMeHee BO3MOXHYIO HenepneunaukynsapHoCTb. KoTopas onpegenset
63 % NOMIHOWN MOLLHOCTW, pEKOMEeHAYyeTCA UCMOb30BaTh NOBTOPSAOWMIACA MmeTod. Mpn usMepeHun NosiHoW
MOLLHOCTV NPAMOYro/ibHan anepTypa B N/I0CKOCTY NMpUeMHMKa A0/KHa 6bITb 4OCTATOYHO 60/bLUIOW, HO HEe BNN-
ATb Ha NpefefibHoe 3HauyeHne MOLLHOCTW, Npoxogdileli B1o60m ApYrom HanpasaeHnn. MpueMHuK u npsmo-
YrONbHBbIA NYYOK AOKHBI ObITh LLEHTPUPOBAHbI MO ONTUYECKOW OCU B HANpaB/ieHWU pacnpocTpaHeHUs nyyka.
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Tenepb WMPKUHA NPSAMOYTO/IbHUKA MOXET OblTb YMEHbLLEHA B O4HOM pa3mepe A0 KOpHSA kBagpaTHoro 13 0,63,
T. €. 0.79 nonHoli MOLLHOCTU, NPOXOAALLEN Yepes3 NPSIMOYTobHMK. /15 TOro, UTO6GbI MPOBEPUTL LLEHTPUpPOBa-
HVe NPSAMOYTO/IbHOM anepTypbl K MY4Ky B C/ly4ae UCTOYHUKA HEPaBHOMEPHO APKOCTW, NPSIMOYTO/IbHUK cneay-
eT nepegsuratb M NoBopaymMBaTh B pasHblX Hanpas/ieHUsax. DTa npoueaypa NoBTOPSETCA A0 TeX Mnop. noka
HauMeHee BO3MOXHas LMpuHa 6yaeT o6HapyxeHa.

Takas xe npouegypa Ao/HkHa 6bITb MOBTOPEHA /15 BTOPO NpeAnosiaraemMoli CTOPOHbI NPSIMOYTO/IbHMKA.

O6e onepavumy NOBTOPAOTCA A0 TEX NOP. NOKa pe3ynbTaTbl ONpeaesieHns LWWNPUHBbI U ASIMHBbI N306paxe-
HMA UCTOYHUKA (MPAMOYrO/IbHOr0) He By AyT U3MEHATLCS.

5.2.3 OnpepgeneHne CTArMBaemMoro yrna

CTarnBaemblii yron onpegensieTcs Ha paccTosiHMKM, KOTOpoe npeanosiaraeTcs UCNob30BaTh Npu ycTa-
HOB/IEHUW 3KCNO3UL MM OT BUANMOTO MCTOUYHMKA. DTO PacCTOSAHNE AOKHO 6bITh HE MeHbLle 100 Mm.

CTarnBaemsblii yron UCTOYHMKA OnpefenseTcss OTHOLIEHUEM AuameTpa UCTOYHMKA d K pacCTOSHUK
HabnwgeHns. MuHMManbHOoe 3HauyeHne paccTosHUSA HabnwaeHns 3ajaeTcs npegnonaraeMbiM MUHUMaANb-
HbIM 3HA4YEeHVEeM pacCTosAHMSA akkomoaumm n pasHo 100 mm. B ciyyae yANMHEHHOTO UCTOYHMKA YCTaHaBInBa-
l0TCSA ABa CTArMBaEMbIX yriia: OAViH N5 KOPOTKOro pasMmepa, a 4pyrol — AN ANMHHOTo pasmepa. Ha pucyHke 9
yron a ctarnBaeTcs U306paxeHNeM, NosTy4aemMbiM JIMH30M, U MOXET BbITb ONpesesneH Tak

a = arctg (d'Jb). (58)

3T0 MOXeET 6bITb YI10M, KOTOPbIVi CTArMBAETCSA [1a30M, eC/iv paccTosiH1e BUAUMOCTU 6yaeT 4. CTarusae-
MbIi1 YTO/1 BapbMpyeTcsa paccTosHMeM BUAUMOCTU 4"

a =(d'lb) (gig’). (59)
Ha pucyHkax 9 u 10 yron a cTsirMBaeTcsi MU306paxXeHNEM, MOJTy4YaeMbIM JIMH30M, Y MOXET ONpesensThCs
a =d'lb.
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MpunoxeHune A

CnekTpanbHasa @yHKLUA CBETN0-ToNy60i onacHOCTU U TENJIOBOM ONacHOCTU
knetyatku cornacHo ICNIRP

PyHKUMA A(>.) TENN0BOW onacHocTH

[AnuHa BO/HbI.HK dyHkums B(K ) cBeTno-rony6oit 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 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 1Q0 02 <450-i)- 1
> 600— 700 0.001 1
> 700— 1050 _ j(jo 002 |700- A»
> 1050— 1150 — 0.2
> 1150— 1200 —_ 0.2 10002 <1150-*H
> 1200— 1400 — 0.02

« lnvHa BOMIHbI X. HM.
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Mpunoxexve B

Mpepensl ynbTpadMoneToBOn 3KCNO3MLUN U CNEKTPaibHbIX BECOBbLIX PyHKUMIA cornacHo ICNIRP

MaKCUMansHo OTHOCuTesIbHasA MaKCHManbHO OTHOCUTeNbHas
ANVHa eoNHbI.HM BO3MOXHas 3(;1;';.:;232::??‘3 AnuHa BOMHbI.HM BO3MOXHast 3;”;2;$:’;::i:b
akcnosnyma. Lhxinr akcnosnuus. ox/m-'

L L 0 u A S>)
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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Mpunoxexne C

OTHOCUTENbHAsA cnekTpanbHas cBeToBas aheKTUBHOCTL cornacHo M3K

AnvHa BOMHLI,

380
390
400
410
420
430

440

480
490
500
510
520
530
540
550
555
560

570

HM

OTHOCUTeNbHasA cnekTpanbHas
cBeToBas ah(PeKTMBHOCTb
choTonnyeckoro 3peHusa V{>.)

0.0000
0.0001
0.0004
0.0012
0.0040
0.0116
0.023
0.038
0.060
0.091
0.139
0.208
0.323
0.503
0,710
0.862
0.954
0,995
1.0002
0.995

0.952

AnNviHa BOHbI, HM

580
590
600
610
620
630
640
650
660
670
680

690

710
720
730
740
750
760
770

780

OTHOCUTeNbHas cnekTpasnbHas
cBeToBas 3 PEKTUBHOCTb
coTonunyeckoro 3peHna V(X)
0.870
0.757
0.631
0.503
0.381
0,265
0.175
0.107
0.061
0.032
0.017
0.0082
0.0041
0.0021
0.00105
0.00052
0.00025
0.00012
0.00006
0.00003

0.000015
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Mpunoxexne O

CnekTp Aencreus

BuoathektnBHas mepa 4yBCTBMTENIbHOCTU F/1a3a v KOXW K ynbTpachnoneToBoMy U MHppakpacHOMY M3yYeHUto
3HAUYNTENbHO OT/IMYAETCA No f/IMHe BOHbI. CnefoBaTesibHO, passinune «cnekTpa AeincTBus» NposiBasieTcs B ycTaHoB/e-
HWUW 3aBMCUMOCTY OT A03bl. B hoTOGMONOIIN TEPMUH «CNEKTP AeCTBNA» — 3TO OTHOCUTENbHAasA crnekTpanbHasa addek-
TUBHOCTb Ha Pas/INyHbIX A/IMHAX BOJH, Bbi3blBawOWas oOuonornuecknii appekt. MBO B HacToswem cTaHaapTe
ycTaHaBnnBaeT «nakeT 6e30nacHbIX PeXWMOB» pas3fNyHbIX CNEKTPOB AeiicTBusA. B Y®-usnyyeHun kpusas cnektpa
[elicTBUS coAepXnT 6e3onacHble pexrMbl, HaNnpyYMep NopPor 3KCNO3ULMOHHON 4,03bl (3HEPreTUYeCKOo 3KCno3nyun) B gna-
nasoHe BO3MOXHOr0 BO3HUKHOBEHWUA MUHUMAbHOM 3pUTEMbI Y KEPATOKOHBIOHKTMBUTOB. B3anMopelicTBue o3HavaeT, YTo
3HepreTnyeckas 0OCBELEeHHOCTb £ NANNTENbHOCTb 3KCNO3ULMKM MMMEIOT B3aMHble BIMSIHUS, a NOCTOSIHHOE Npon3BefeHne
£ n ['(T. e. akcnosnuus unsnyyeHns H) onpegensieT faHHblli adhdekT. Tam. rge 6uonornyeckme adhekTbl Bbi3biBAOTCA
pasHbIMU cnekTpaMm feicTBusi, He06X0AMMO OLeHMBaTb UX OTAE/IbHO NOJaHHbIM, KOTOPble 34eCb NpeAcTaB/eHbI.

[vpekTuBa No 6e30nNacHbIM pexmmam nMeeT HEKOTOPbIK 3anac No 6e30nacHOCTH, YTOObI 3aWUTUTL BCEX, B TOM YNC-
e UHAMBUAYYMOB C NOBbILLIEHHOI YyBCTBUTE/IbHOCTHIO. TOYHOE 3HaUYeHMe 3TOro 3anaca He MoXeT 6bITb ;aHO, HO AN18 nep-
COH CO CBET/I0/ NUrMeHTaLmeli OHO BapbupyeTcsa NpumepHo oT 3 40 20 eAnHWL, cNekTpanbHOl NAIOTHOCTN N3NTyYEeHNS.

0.1 Oputema (Koxu)

Mopor 4yBCTBUTENLHOCTN A5 3pUTEMbI (HAaNpUMep, NOKPaCHEHNE KOXMN OT COSTHEYHOTO 0X0ra) 3aBMCUT OT aHaTOMU-
4eCcKOoro CTPOeHus, A/INHbI BOJIHbI U BPEMEHU MeXAy 3KCnosnumnei n peakuneii. Kpome 10ro, pasnnynsa B 3Ha4eHUN Mepbl
YyBCTBUTE/IbLHOCTU [0/DKHbI YCTAHAB/IMBATLCA MO OT/IMYUTESbHLIM MPU3HAKAM B K/IMHUYECKUX YC/IOBUSAX, NPU KOTOPbIX
MUHVMManbHasa apuTemMa onpefenserTcs C NOMOLbI0 PaANOMETPUYECKOR N3MePUTEsIbHOW TEXHUKN. DpuTemMa ecTb Hop-
MasibHas PoToOXMMMUECKasa peakuus KOXU Ha Ype3MepHoe Bo3aeicTBre usnyyeHust B YO-C n YO-B gnanasoHax. YO-A.
fob6aBneHHas Kk Y®-B, MOXeT 3HauMTeNbHO YBENNUUTb 3PUTEMHYI0 peakuuio. ITOT CUHepruyeckuii adpdpekt AByX
crnekTpasibHbIX Arana3oHOB U3BECTEH Kak hoToayrmeHTaumus.

CnekTp AeiicTBUA ANA Pas/INYHbIX YPOBHEW 3puTeMbl 0O4eHb pas3nnyeH. MNpu Hanbonee XecTkoM crnyyae apuTeMbl
MaKCMMyM YyBCTBUTENbHOCTU HaxoauTca Mexay 290 n 300 HM. MuHumanbHasa apuTemHas gosa (M3[) no ny6nukauuam
(6—8) onsA uncToll KOXM CBETNOWN NUrMeHTauny coctasnsiet ot 60 go 300 Ix/mM2. 3Tn gaHHble M3/, npegnaratoT 415 3T0r0
TUNa KOXW npefesibHoe 3Ha4YeHne aKcno3nymum npubansntensHo BoT 1.3 40 6.5 pa3 MeHbLUe, YeM 3HaueHnsa M3/, MurmeH-
Tauus KOXu N «KOHAMLMOHMPOBaHWe» (YTOJLWeHne Cnos porosuubl u ay6ieHne) moryT ysennunte M3/l Ha HECKONbKO
eAMHUL, No abCoMOTHOW BeMYMHE.

JKkcneprMeHTaNbHbI CNeKTp AeCTBUA 418 pa3HOoro Tuna koxu npegcrasneH B Tabnvue D.1. Korga 3HauyeHune B3Be-
LMBAETCA OTHOCUTE/IbHLIM CNEKTPOM [eACTBUSA, Mepa YyBCTBUTEIbHOCTYM A03bl N0 a6COMOTHOW BeMUnHe Ao/KHa ObITb
250 0% un'2

3HaueHne MakcumasnbHOWM [OoNyCTUMOW 3KCMO3ULUM B HACTOALLEM CTaHAapTe OCHOBaHO Ha 3HAYeHMAX A1 YyBCTBU-
TEeNIbHOCTUN KOXW.

Ta6nuuya D.1— OTHOCUTENbHLIV CNeKTp AelicTBUS AN (hOPMUPOBAHNS 3pUTEMbI

[ManasoH ASMH BOAH, HM OTHOCUTeNbHbI cnekTp aelicTeus OTHOCUTENbHBIV cnekTp aelicTBus
' ANSA HYBCTBUTENBbHOW KOXMN ANSA CpefHeYyBCTBUTENLHON KOXU
250—290 1
>298—328 1()0.094 (238 - L*
> 328380 100.015 -(140-Xb 100.023 (230 - x)*

* AnunHa BOJIHbI X, HM.

0.2 MurmeHTaumns (Koxmu)

YnbTpathnoneToBoe usfyyeHne o6bI4HO Bbi3biBAET MUTMEHTaL M0 KoXV (gy6neHue). MurmeHTayms BoccTaHaBnmBa-
€T UyBCTBUTE/IbHOCTb KOXM KY ®-N3/1yYeHnto NOrNoLWeHneM pagvauum nurMeHToM KOXK.

SKCNEepUMEHTAsbHBIN CNEKTP AeiCTBNS A8 Pa3HbIX TUMOB KOXW NpeacTaBneH BTabnuue D.2. Korga sHaueHue B3Be-
LUNBAETCS OTHOCUTESIbHBIM CNEKTPOM AeiCTBUS, Mepe YyBCTBUTEIbHOCTY A03bl N0 a6COMOTHON BEIMUNHE JOMKHA BbiTh
450 X u’ 2.
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Ta6nuya D.2 — OTHOCUTENbHbIV CNEKTP AeCTBUS 418 NUTMEeHTauMm

OTHOCUTENbHbIV CNeKTp AeincTBus OTHOCUTEeNbHbIW CNEKTP AencTBus
Ananason AnUH Bonk, ANA YyBCTBUTENbLHON KOXU ANS CPeAHBUYYBCTBUTENb«OM *.0UN
250— 290 1
> 298— 328 100.0M (298 - A
> 328— 380 #qD0I5 (155-Y. jqO0077 (4 ¢+>.).
* ilnnHa BOMHbLI HM.

0.3 TMMpexpeBpeMeHHOe CTapeHne KOXN 1 pak Koxu

UpesmepHble MOBTOPHbIE 3KCNO3MLMW YNbTPadMoNeToBOro M3NyYeHUs OT COHUA WM OT ynbTpadunoneTosbix
obnyyatenei MoryT NnpuBecTH K NpexaeBpeMeHHOMY CTapeHWI0 KOXW CKopee BCero NoToMy, 4To yBe/IM4ymBaeTcs puck pas-
BUTUS KOXHbIX Onyxosieil. OTHOcuTeNbHas 3P PEKTUBHOCTL Pa3/IMYHbIX AIMH BOJIH, Bbi3biBaloWas NpexaeBpeMeHHoe
cTapeHune KOXW U KOXHble ONyX0/n, B HacTosiLLee BpeMs feTanbHO He n3BecTHa. OfHaKo n3yyeHne Ha XNBOTHbIX yKka3blBa-
€T HaTO. YTO CNeKTp AelCTBUSA ANt HEMENAHOMHOTO THNA KOXU MOXET CMOCO6CTBOBATH 06POKAYECTBEHHbIM OMYX0/SIM 32
cyeT cnekTpa AeicTBUA 3pUTeMbl. JKCNEPUMEHTasbHble N3YYEHNS KOXW MbILLEeR yka3blBaloT Ha TO. 4TO YP-B. kak n YO-A,
KOMNJIEKTYIOT OHKOTEHHOE BELLECTBO, MMEIOLLEE OTHOLIEHVE K CKBAMO3HOMY paKy KOXM € Bbicoyalilleli 3y (pekTUBHOCTbIO B
Y®-B granasoHe. PasnuyHbie aKCNepuMeHTbl NOCNeAHUX NeT NokasbiBaloT, YTO 0XOrU COMHLUA, 0CO6EeHHO B fleTCTBE, HO
TaKXe B COCTOSIHUU 3PENOCTU, NPOBOLMPYIOT PUCK 3/T0KAYECTBEHHOI MENAHOMbI KOXUW. 3/10Ka4YeCTBEHHAs MeflaHoOMa Hau-
6onee netanbHasa chopMa paka koxu. TouHas KonnyecTBeHHas [03a BO3AeWCTBUS 415 pa3HbiX (hOPM paka KoXu 1,0 CUX nop
He ycTaHoB/eHa. /IMeT MecTo UHAMBKUAYa/IbHbIe 0COBGEHHOCTU YenoBeka. OnpeaeneHHble (PEHOTUMbI C HU3KOCOPTHOW
Koxeli, obnapatoLme cnaboii cCnoco6HOCTLIO NPOSIBNATL NUTMEHTaL M0 U Tak fanee, 6onee npeapacnosioxeHbl ANS pa3Bu-
TNA paka KoXu.

0.4 ®OTOKEPATOKOHDBIOHKTUBUT (rnas)

AKTUHUYHOE Y®-usnyyeHune (Y®-B n Y®-C) cnibHO NOrI0LLAETCS POroBOi 060/104KOM rnasa y KOHbIOHKTUBOM (cnu-
3ucTasn o6o104ka rnasa). Mepefo3nposka aTUX TKaHe ABNAeTCS NPUUNHON (HOTOKEPaATOKOHBIOHKTUBUTA. Kak NpaBunio, ot
BCMbILIKM AYTV CBAPOYHOro arperaTa, AyroBbiX iaMn UT. 4. KOHBIOHKTUBUTBI UMEIOT TEHAEHLMIO Pa3BrBaTbCA Me/IEHHO 1
COMNPOBOXAAITCSA 3PUTEMOIA KOXM LA, OKpYXatoL el Bekn. HekoTopble NoAn MEeIoT OLLyLLeHe NOCTOPOHHEro Tena unu
necka B rnasax, 4To MoXeT kBanuduuupoBaTbecs kak poTodobus (CBeTo60A3HbL), Cie30TeYeHne 1 TOHNYeckuii bneda-
pocnasmM pas/finyHoli cTeneHn TskecTn. OCTpble CUMNTOMbI NPoAO/XATCSA OT 6 A0 74 Yacos, N auckoMdopT ncuesaeT
06bIYHO B TeYeHne 48 yacoB. YCTaHOB/NEHHble TpeboBaHWUA MO NpefesibHOK 3KCNO3ULMN Ha ANIMHAX BOMH Mexay 180 u
305 Hm nprmepHo oT 1.3 40 4.6 pa3 MeHblUe, YeM NMOPOr MUHUMAIbHOTO N3MeHeHns (9).

MakcumanbHasi YyBCTBMTE/IbHOCTb Ye/10BEYECKOro rnasa nposisaseTca Ha 270 HM. OTKAINK Ha ANMHaX BOMH (OTHOCK-
TesnbHbI cnekTp felicTna) Mexay 220 n 310 HM He 04eHb 60/bLUON, Kak NPV 3pUTEME C Mepoli YyBCTBUTENBHOCTH OT 4 A0
140 [>/m2. ToBpexAeHns porosuubl B AnanasoHe 4/MH BosH Y®-A He HabnogalTcsa npyu TpebyemMom ypoBHe, He NpeBbl-
watowem 1400x/mM2.

0.5 Kartapakrta (rnas)

[nuHbl BoNH 60nblue 295 HM MOTyT NPOXOANTL Yepe3 POroBMLY M NOFM0LWATLCA XPYCTaIMKoM rnasa. BpemeHHoe u
NOCTOAHHOE MOMYTHEHUSI XpycTanmka rnasa (katapakTbl) MOTYT ObiTb BbI3BaHbl Y KPOJIMKOB U 06€3bSH NPW 3KCNO3nLum Y-
N3Ny4YEeHUS, UMEIOLLETO /INHbI BOSIH B UHTEpBasie oT 295 a0 320 HM. Mepa YyBCTBUTENbHOCTW K BDEMEHHOMY MOMYTHEHUIO
BeCbMa 3HauUTeIbHO 3aBUCUT OT 4/IMHbI BOMHbI [10). npy akcnosmuymmn oT 1.5 0 140 [x/m2. Moporu 4ns f01roBpeMeHHbIX
NOMYTHEHWI 06bIYHO B iBa pasa NpeBbIWaloT Noporu 415 Npexoaamnx noMyTHEHWA.

Taloke N3BECTHbI C/lydan o6pa3oBaHus KaTapakTbl (HaBeAeHHas kaTapakTa) npy AAUTeNbHOM BO3AeWCTBUM Tenso-
BOTO M3/ly4eHUs C BbICOKMM YPOBHEM MHIPAKPACHOro n3nyyeHns. Ytobbl n3beratb BO3IMOXHbIX 3amMeANeHHbIX 3 heKTOB
Ha XxpycTasivKe rnasa, nosiHas aHepreTMyeckas OCBELLEHHOCTb NPY A/IMHAX BOH 60/blue 780 HM J0/MKHA NMMMUTMPOBATLCSA
100 8 im 2415 04eHb ANVHHOW (>1000 c)akcno3uuun. MNMoBbllLeHne TeMnepaTypbl arnasy cogeincTByeT NOSABIEHUIO KaTapak-
Tbl OT UHIPAKPACHOTO U3NTyYEHUA. DHEPrus, NoroLeHHas poroBuLeil, pagyXHoi 060/104K0N 1 XpycTanukom rnasa, crno-
cobcTBYeT nogbeMy TeMnepaTtypbl. 3TO NOBbIWEHNE AO/KHO ObITb MeHbLUE, Yem 1K

0.6 PeTuHanbHOe hOTOXMMUYECKOe NoBpexaeHune (rnas)

Mpu 3Kkcnosuumu ronyboro ceeTa, rasHbIM 06pa3oM B AnanasoHe [/IMH BOIH MeHblue 500 HM. N3BECTHbI cryyan
hoTOoXMMUUECKOro noBpexaeHns ceTyaTku. AToT adhdekT onncbiBaeTca MyHKLUMen cBeTno-rony6oi onacHocTn (CM. npu-
noxeHue A).
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YAK 826:001.4:681.848.2:658.382.3:621.375:535.872:006.354 OKC 31.260 T35; 307  OKI1 65000

KntoueBble cnioBa: nasep, iasepHoe U3slydeHne, MOLWHOCTb, SHeprua, UcnbiTaHne, U3MepeHne, onacHble Ans
XW3HU, MakcMMasibHO A0NYCTUMAs IKCMO3NLNA, HEKOTePEeHTHOe ONTUYeCcKOoe U3lyyeHne, YCIoBUa n3MepeHuii,
0MacHOCTb A5 FN1a3 U KOXW, CTArMBaeMblii yron, anepTypa, BUAWMbIN pa3Mmep, KOrTePeHTHOCTb, ONacHble U3sy-
YeHUsi. AINTENbHOCTb 3Keno3nuun. Y®-sugnmoe-MIK nsnyyeHve, aHepreTnyeckass OCBELLEHHOCTb, Masblii 1
60/1bLLION UCTOUYHUK, APKOCTb, KOIDULIMEHT OTPAXKEHUS

Pepaktop E.B. Baxpywesa
TexHuyecknii pegaktop H.C. M'puwaHosa
KoppekTop E.[- lynbHeBa
KomnbloTepHaa BepcTka A.H. 3onoTapeBoii

CpaHo B Ha6op 07.02.2011. MoanucaHo B neyatb 25 04.2011. ®opmart 60 * 84 Bymara ogceTHas. FapHuTypa Apuan.

MeuaTb othceTHasn Yen. neu. n. 3,72. Yu.-usg. n. 2.79 Tupax 104 so. 3ak. 298.
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