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Mpepucnosue

1 NOArOTOB/EH locyaapCTBEHHBIM Hay4HbIM yupexzeHnem «Bcepoccuiickuii Hay4yHo-uccneposa-
TeNbCKNIA MHCTUTYT 3N1eKTpUdIuKaLmmn cenbckoro xo3siictea» (BUICX) Ha ocHOBE COGCTBEHHOTO ayTEHTUYHO-
ro nepeBoja Ha PycCKuid i3blk MeXAYHApOAHOrO CTaHAapTa, YKa3aHHOro B NyHKTe 4

2 BHECEH TexHuuyeckum kommuteToM Mo cTaHgaptusauum TK 039 «3SHeprocbepexeHue, aHepreTuye-
ckast aphEKTUBHOCTb, SHEPrOMEHEKMEHT»

3 YTBEPX/JEH W BBEJEH B AENCTBUE Mpukasom degepasbHOro areHTCTBa Nno TEXHNUYECKOMY pe-
rynupoBaHuio n metponorum ot 05 gekabps 2013 1. N9 2163-cT ¢ 01 aAHBapsa 2015 1.

4 HacrtosAwmin ctaHfapT MAEHTUYEH MeXAyHapogHoMy cTaHgapty MOK 61853-1:2011 «®oTo3nekTpu-
Yeckuin Moaynb. VcnbiTaHna pabounx XxapakTepucTuK 1 3HepreTUYeckoin HOMUHaIbHOM MoLWHOCTW. YacTb 1.
M3amepeHust nsnyyeHust n paboumx TemnepaTypHbIX XapakTepUCTUK U HOMUHaNbLHON Mol HocTu» (IEC 61853-
1:2011 «Photovoltaic (PV) module performance testing and energy rating - Irradiance and temperature perfor-
mance measurements and power rating»)

HaumeHoBaHWe HacTosiero ctaHjapTa U3MEeHEHO OTHOCUTE/IbHO HaVMEHOBAaHUSA YKa3aHHOro Mexpay-
HapoAHOro ctaHaapTa 415 npuBedeHus B cootBetctBre ¢ FTOCT P 1.5-2012 (nyHkT 3.5)

Mpu NpYMeHeHn HacToSLLEro cTaHAapTa pekoMeHAyeTCs NCMNO0/b30BaTh BMECTO CCbIIOYHbIX MEXAYyHa-
POfHbIX CTAHAAPTOB COOTBETCTBYIOLLME VM HALMOHA/bHbIE U MEXrocyAapCTBeHHble CTaHAapTbl, CBEAEHUSA O
KOTOpPbIX NPUBEAEHbI B AOMO/THUTENILHOM NpUioxeHuu JA

5 BBefeH Bnepsble

MpaBuna NpMMOHEHNST HACTOAILW Eero cTaHAapTa yctaHoBeHbl B TOCT P 1.0—2012 (pa3gen 8). NH-
hopmauus 06 N3MEHEHUSIX K HACTOSALWEMY CTaHAapTy Ny6aMKYeTCsl B €XerogHoM (Mo cocTosiHUIO Ha 1
AHBapS Tekyl,ero roga) nHOpMauUVoHHOM yka3aTene «HauuoHanbHble cTaHAapThbl», a ouymanbHbiii
TEKCT U3MEHEHW A 1 NOMpPaBOK - B €XEMeCAYHOM MH(OPMaLMOHHOM yka3aTese «HaumoHasibHble CTaH-
fapTel». B cnyyae nepecmoTpa (3amMeHbl) WM OTMEHbl HaCTOsIL ero ctaHjapTa COOTBETCTBYK L ee
yBegomneHne 6yaeTt onybrivkoBaHo B 6avkaiiliem Bbinycke MHOPMAaLMOHHOIO yka3zatens «HauvoHasnb-
Hble cTaHgapTbl». COOTBETCTBYO W asd UHhopmauns, yBeoMNEHNE U TEKCThl pasMeLalnTcs Takxe B
MH(OpPMaLMOHHOK cucTemMe 06LLero nosib3oBaHus - Ha odpuumansHoM calite defepanbHOrO areHTcTBa
N0 TEXHNYECKOMY Pery/impoBaHuio U MeTposiorum B ceTu MIHTepHeT (gost.ru)

©CTaHgapTuHcopm, 2014

HacTtoawwii cTaHgapT He MOXET 6biTb BOCMPOU3BEAEH, TUPaXKMPOBAH U PACNpPOCTPaHeH B KauyecTBe
ohuumanbHoro nsgaHus 6e3 paspelleHns denepanbHOro areHTCTBa No TEXHUYECKOMY PEeryiMpoBaHuio v Me-
Tponoruu
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BeepeHue

HacTtosiwasa cepusi cTaHfapToB pacnpocTpaHaeTcss Ha (hOTO3/eKTpuyeckme Moaynu W ycTaHaBnvBa-
eT TpeboBaHuA K npouedype onpegeneHnsa pabounx xapakTepucTuk MoAyns kak OCHOBbI 4N1A onpefeneHns
MOLLHOCTW B BaTTax, reHepupyemoi Mofysem 3Heprum B BaTT-y4acax M koadduuneHTa 3apheKTUBHOCTH.
CTtaHgapTbl pa3paboTaHbl B pacyeTe Ha nprMeHeHue K DOTO3NIeKTPUYECKUM MOAYNAM, U3rOTOB/IEHHbIM MO
no60oIi 13 CyLecTBYIOLMX HA MOMEHT BBEAEHNA CTaHfapTa TEXHOMNOINIA, BKIOYas MOAYNN C HENIMHEAHbIMY
XapakTepucTvkamu, O4HaKO He YUNTbIBAOTCA TakMe nepexofHble COCTOSHUA Kak ferpagaums nog Aeincrsmem
cBeTa wn/unu TepMuyeckas aerpagauus.

B coctaB cepun ctaHgapto M3K 61853 BXOAAT: PyKOBOACTBO MO OnpegenieHvto pabounx xapakre-
pUCTVK MOZynel B LUIMPOKOM Ananas3oHe TeMnepaTtyp U SHepreTU4eckoll OCBELLEHHOCTU; MeTOoAbl OnucaHus
CNeKTpanbHbIX ¥ YrnoBbiX 3EKTOB: onpeaeneHne 3TaIoOHHbIX KIuMaTuyecknx npoduneii (temnepartypbl n
OCBELLEHHOCTN); METOAbI OLlEHKN 3HAYEHW i MTHOBEHHOW MOLLHOCTU U 3HEPTW N MeTOAbl NpeAcTaBNeHNs aTUX
pe3ynbTaToB B BUAE YMCMNOBbIX 3HAYEHWA.
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HALWOHANDbHBINR CTAHOAPT POCCUWCKOW O®ELEPALUMN

MOAYNN ®OTOSJNTEKTPUNYECKUE
OnpegeneHue paboynx xapakTepUCTUK U 3HepreTmyeckas oueHka
Yactb 1

M3mepeHne pabounx XxapakTepUCTHK B 3aBUCUMOCTM OT TeMnepaTypbl ¥ 3HEPreTUYECKOI
OCBOLEHHOCTU. HOMWUHaNbHAst MOLHOCTb

Photovoltaic modules. Determination of performance testing and energy rating. Part 1. Irradiance and temperature
performance measurement according to irradiance and temperature. Power rating

[aTa BBegeHnsa — 2015—01—01
1 O6nacTtb npuMeHeHnA

HacTtoswmii ctaHaapT pacnpocTpaHaeTcs Ha DOTO3NEKTpUYecKMe MOAY M U ycTaHaBnmBaeT Tpe6oBa-
HWA K NpoLeaype onpegeneHnsa paboymx xapakTepucTuk poTo3NEeKTPUUECKOro MOAYIS N HOMUHATbHOW MOLL-
HOCTW B BaTTax B OnpefesieHHbIX AnanasoHax N3MeHeHUs 3HepreTMYeckor OCBELLEeHHOCTU 1 TemnepaTtypsbl.
M3K 61853-2 ycTaHaBnuBaeT NOPSLOK UCMbITAHNIA ANA onpefeneHns BAMSHUA Ha paboune XxapakTepucTuku
yrna nageHvs ceeTa, onpefeneHns 3aBMCUMOCTH TemnepaTypbl MOAYNS OT SHEPreTUYecKo OCBEeLLEeHHOCTH,
TemnepaTypbl BO3flyxa M CKOPOCTW BeTpa, a Takke 3aBUCUMOCTWN FreHepupyemMoli 3Hepruy oT CneKTpasibHbIX
Xapaktepuctuk. B MOK 61853-3 onvcaHbl METOAbl pacyeTa aHepruu B BaTT-4yacax, reHepupyemoii ooToanek-
Tpuyecknum mopynem. M3K 61853-4 yctaHaBNMBaeT 3Ta/IOHHbIE BPeMeHHbIe UHTEpPBasbl U MOroAHbLIe yCcno-
BUS. KOTOPblE MOXHO WUCMO/Mb30BaTh /15 NPOBEAEHNA 3HEPTEeTUYECKON OLEHKN.

Llenb HacTosiiero ctaHjapTa - YCTaHOBWUTb CUCTEMY M3MEPEHMUIA U OLEHKM Mogyneli, no3BO/SAOLLYHO
onpefensitb MakCMMaslbHY0 MOLLHOCTb (POTO3/1IEKTPUUECKOTO MOAY/A B BaTTax Npu yCTaHOB/IEHHbIX YC/10BU-
AX.

Llenbto ctaHgapTa Takxe sBAseTcs BBefAeHVe NOMHOro Habopa pabounx xapakTepucTuk MOAyns, onu-
CbiBatoLLero ero paboTy Npu pasnnyHbIX 3HAYEHNAX HEPreTUYeCKoW 0CBELLLEHHOCTH U TeMnepaTypbl. JaHHbIi
Habop n3MepeHuii HeobxoAMM AN TOro, YTOBbI MPOBECTU IHEPreTUYECKYH0 OLeHKY MOAYNS B COOTBETCTBUU C
M3K 61853-3.

2 HopmaTtuBHble CCbITKK

B HacTosLemM cTaHAapTe MCMO/b30BaHbl HOPMATUBHbIE CCbISIKM Ha NPUBELEHHbIE HUXe cTaHAapTbl. Ana
JaTVpOBaHHbIX CCbIIOK NPUMEHSAIOT TONBbKO yka3aHHOe usgaHue. [N HefaTVpPOBaHHbIX CCbIIOK NPUMEHSAIOT
nocnegHee usgaHve yKkasaHHoro foKyMeHTa (Co BCEMU nonpaskKamu).

M3K 60410 lMpaBuna v nnaHbl BbIGOPOYHOT0 KOHTPO/ISA NO Ka4YecTBEeHHbIM npusHakaMm (IEC 60410, Sam-
pling plans and procedures for inspection by attributes)

M3K 60891:2009 Mpubopbl hOTOINEKTPUYECKME U3 KPUCTANIMYECKOTO KpemHus. Koppekuus BOMbT-
aMnepHbIX XxapakTepucTuk no Temnepartype u ocseweHHocTn (IEC 60891:2009. Photovoltaic devices - Proce-
dures for temperature and irradiance corrections to measured |-V characteristics)

M3K 60904-1 Mpubopbl doToanekTpuyeckne. Yactb 1. M3amepeHne BONbT-aMMNeEPHbIX XapakTepucTuk
(IEC 60904-1, Photovoltaic devices - Part 1: Measurement of photovoltaic current-voltage characteristics)

M3K 60904-2 MNpubopsl thoToanekTpuyeckme. Yactb 2. TpeboBaHMS K 3Ta/IOHHbIM COTHEYHbIM 3/1EMEH-
Tam (IEC 60904-2. Photovoltaic devices - Part 2: Requirements for reference solar cells)

M3K 60904-3 Mpubopsbl hoToanekTpuyeckue. Yactb 3: MNprHLUNLI M3MEepPeHNss napameTpoB Ha3eMHbIX
hOTO31EKTPUYECKNX COSTHEYHBIX NPMOOPOB NPY CTaHAAPTHON CNekTpasibHOM MIOTHOCTU aHEpreTUYecKon oc-
BeweHHocTn (IEC 60904-3. Photovoltaic devices - Part 3: Measurement principles for terrestrial photovoltaic
(PV) solar devices with reference spectral irradiance data)

M3paHne odmumanbHoe
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M3K 60904-5 Mpubopkl doToanekTpuyeckme. Yacte 5. OnpegenexHve 3kBUBaNEHTHOW TemnepaTypbl
3/71eMeHTOB (DOTO3NEKTPUYECKNX NPUOOPOB METOAOM HanpshXeHns pa3oMkHyTon uenu (IEC 60904-5. Photo-
voltaic devices - Part 5. Determination of the equivalent cell temperature (ECT) of photovoltaic (PV) devices
by the open-circuit voltage method)

M3K 60904-7 lMpubopsl hoToanekTpuyeckme. Yactb 7. PacueT cnekTpasbHOIN nonpasku npu namepe-
Husx (IEC 60904-7. Photovoltaic devices - Part 7: Computation of spectral mismatch correction for measure-
ments of photovoltaic devices)

M3K 60904-9 Mpubopsl hoToanekTpuyeckune. Yacts 9. TpebosaHus k paboumm xapakTepucTmkam Umn-
TaTopoB coJsiHeYHoro nsnyyveHus (IEC 60904-9. Photovoltaic devices - Part 7: Solar simulator performance
requirements)

M3K 60904-10 Mpubopbl choToanekTpmyeckme. Yactb 10. MeToabl namepenns nuHeinHoctu (IEC 60904-
10:2009, Photovoltaic devices - Part 10: Methods of linearity measurement)

M3K 61215:2005 Mogynun choTo3/1EKTPUYECKE HA3EMHBIE N3 KPUCTA/I/IMYECKOTO KpeMHUS. OueHKa KOH-
CcTpyKummn 1 yteepxgeHue tuna (IEC 61215:2005, Crystalline silicon terrestrial photovoltaic (PV) modules -
Design qualification and type approval)

M3K 61646:2008 Mogym dhoTO3/1EKTPUYECKNE TOHKOMIEHOUYHbIE Ha3eMHble. TpeboBaHNA K KOHCTPYK-
UMy 1 TMNoBbIM McnbiTaHuam (IEC 61646:2008. Thin-film terrestrial photovoltaic (PV) modules - Design qual-
ification and type approval)

3 Bbi6op o6pasuos

[nsa venbiTaHnii 4OMKHBI 6bITh CTyYaHbIM 06pa3oM BbibpaHbl Tpy o6pasua 13 NPOMbILLIEHHOW napTum
unu napTuii B cootBeTcTBUM ¢ M3K 60410. ina ob6ecneyeHns NoCcTOAHCTBA 3HAYEHMI MOLLHOCTY 3T MOAYNx
Z[O/MKHBI NPONTU NpeABapuTesibHy0 06paboTKy B COOTBETCTBUM C pasgenom 5.

Mogynm foMKHbI BbITb M3rOTOB/MEHbI U3 YKa3aHHbIX B CONPOBOAWTE/bHLIX [JOKYMEHTax MaTepuanos U
KOMMOHEHTOB B COOTBETCTBMM C YepTexamn U TEXHONOMMYECKUMI KapTaMun U3roToBUTENS W AO/IKHbI MPOATK
yCTaHOB/EHHbIE NpoLeaypbl 3aBOACKOV NPOBEPKU, KOHTPONSA kKayecTBa WU MPUEMOYHbIX UCNbITaHuii. Mogynu
ZJO/MKHBI ObITb NONHOCTHIO YKOMMNEKTOBAHbI 1 CONPOBOXAATLCA PYKOBOACTBOM MO 3KCMayatauum v MHCTPYK-
LMAMYM NO OKOHYaTesNbHO CO0pKe, OTHOCALLMMNCA K PEKOMEHAYEMON YCTaHOBKE AMOAOB, paM, KPOHLITENHOB
T N

Ecnu mogynu, nognexatine ucnbiTaHUAM, ABASIOTCA HOBbIMW pa3paboTkamu 1 elle He nocTas/ieHbl Ha
NPOM3BOACTBO, 3TOT 06CTOSATENLCTBO HEOOXOANMO OTMETUTL B NPOTOKONE WUCNbITaHuii (pasgen 6).

4 MapkupoBka

Ha kaxxgom mogyne fo/mxHa 6bITb SICHas HecTUpaeMas MapkMpoBKa, BkIovaloLwas B cebs:

- HaVMeHoBaHve, N0roTUN UM aM6nemMy U3roToBUTENS;

- TUN UK HOMep Mofenu,

- CEepwiiHbIA HOMep;

- 0603HavYeHne NONAPHOCTY BbIBOAOB WM NMPOBOAOB (f0NyCKaeTCa LBeToBas MapKupoBKa);

- HOMVHa/IbHOE ¥ MWHUMalbHOE 3HaYeHUs MakCuMasbHOM BbIXOAHOW MoLlHocTu npu CYW nocne npeg-
BapuTenbHON 06paboTkn B NOpsiAke, YCTaHOB/IEHHOM MPOU3BOAMTENEM A1 AaHHOT0 Tuna u3genus (cornacHo
pasgeny 5).

[lata 1 MecTo U3roToBfeHNs JOMKHbI ObITb YKa3aHbl Ha Mogyne, M60 OHU JOMKHBI ObITb onpeAensemb!
no cepuitHoMy HomMepy.

Mpn npousBoacTBe MoAyNel Ha MapkMpoBKe WK B AOKYMEHTaL KN NPoM3BOAUTENS, COMPOBOXAatoLLEi
Kaxablii MOAy/b AAHHOTO TWNa, AO/MKHbI OblTh YKa3aHbl 3HAYEHWS HOMWHA/IbHOW MOLLHOCTV A5 YCNOBWiA
HPT3. YHO. YBT. YHT (ycTaHOBNEHHbIX B pa3gesne 7 U Tabnuue 1 HacToswero cTaHgapTa), onpefeneHHble B
COOTBETCTBUW C NPOLLeAypoit, onncaHHoi B pasgene 10.

5 YcnoBus ncnbiTaHUn U NPUEMKM
Moaynu NpoxoasaT npoueaypy M3MepeHust paboumx XxapakTepUCTUK NPY 3HAUYEHUAX 3HEPreTUYECKOi oc-

BELWEeHHOCTN U TemMmnepaTtypbl, onpeaesnieHHbiX B pasaene 8. MNpy nposegeHnn ncnblTaHWi H606XOLWIMO Bbl-
NO/THATb UHCTPYKUNW U3TOTOBUTENA MO 3KCNTlyaTtaunun, MOHTaXy U NOAKNHOYEHUIO.
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Mepepn HauanoMm v3mMepeHuid ncnbiTyeMblli obpasel, AO/MKEH MPOWTU MpeaBapuTefibHyl0 06paboTky -
npoueaypy crabunmsaumm nytem 3acBeTku, kak ykaszaHo B M3K 61215 (pasgen 5) nanm M3K 61646 (nogpas-
gen 10.19).

3Ha4YeHNsT MakCUMasibHOM BbIXOAHOW MOLLHOCTM npu CYW. nsmepeHHsle nocne npegBaputesibHoi 06-
paboTKM AO/MKHbI NexaTb BHYTPU AMana3oHa MOLLHOCTEe, yka3aHHOro Npou3BoAuTENeM faHHOro Moy ns.

NMpumeyaHne —KpUTEPUMN YCMELWHOrO UM HEYCMNELWHOrO UCMbITAHWNS JOMXHblI YYNTbIBATbL HEONPEAENEHHOCTb
na6opaTopHbIX U3MepeHuii. Hanpumep, ecnu obuias HeonpeaeneHHocTb namepenuii npu CYW coctaensietr = 5 %, 10
o6pasel cunTaeTcs ycnewHo NpoLWeALW M UCMbITAHNS, €C/IM ero HOMUHaIbHaA MOLWHOCTL, YKa3aHHas Ha 3aBOACKOW Ta-
6nuyke, coctaBnseT 6onee yem 95 % 3HayeHUs, UISMEPEHHOTrO B Na6opaToOPHbIX YCNOBUAX.

Mocne 3anonHeHns Tabauvy, napameTpoB (CM. pa3gen 8) cnegyeT NPOBECTUM NOBTOPHOE U3MEpeHue na-
pameTpoB 06pa3uoB npu CYW B Lensix NpoBepkn CTabUNbHOCTM pabounx XxapakTepucTuk.

6 MpoTOKON UcNbITaHWUA

Mo OKOHYaHWW N3MepeHuii ucnbiTaTesbHas nabopartopus CocTaBnAeT U yTBepxXjaeT B yCTaHOB/IEHHOM
nopsigke (MCO/M3K 17025) npoTokon, cogepxaLymii pesynbtaTbl U3MepeHus pabourx napaMeTpoB, KOTOPbIiA
[OMKEH BKNOYaTb B cebs, Kak MUHUMYM, CleayloLLyo nHchopmaLmio:

a) HaumMeHoBaHue JOKyMeHTa,

b) HaMMeHOBaHMe ¥ agpec opraHnsauuu, NPoBesLeid KaIMBPOBKY MW UCTILITAHUS, U YKasaHue mocTa
npoBefeHNs UCNbITaHWA;

C) YHUKaNbHYI0 nAeHTUMUKALMIO MPOTOKOA U KaXKA0W CTPaHuLb;

d) HaMMmeHOBaHMe 1 agpec 3akas4duka (korga aTo Heobxoanmo);

€) onvcaHne n naeHTugrKauuio KanmbpoBaHHOro UM NCNbITyeMOro obpasua;

f) xapakTepucTuky 1 ycnoBusi KaiMbpoBKuN WK UCMbITaHNA 06pa3LoB;

[) fAaTy nonyyeHusi ncnbiTyemoro obpasua v aaty(bl) KaIMGPOBKM U UCMbITAHWI (eC HEOGXOAMMO);

h) onncaHve ncnonb3oBaHHbIX METOAOB KaNMBGPOBKN 1 UCMbITAHWUIA;

i) cCbl/IKy Ha MeToA Bbibopa OMbITHbIX 06pa3LoB (ecnm aTo Heo6xo0AMMO);

j) onucaHna BCeX OTKIOHEHWI, JONONHEHNI NN UCKTHOYEHWIA B NpoLeaypax NpoBeAeHNs KanubpoBkm
1 CcnbITaHWi, a Takke N6yl MHY HhopMaLmio, OTHOCALLYIOCS K KOHKPETHOI npoLueaype KanmbpoBku unm
N3MepeHnin, Hanpumep onucaHne yc/ioBUiA OKpyXatoLein cpefbl;

k) B cnyyae Mcnonb3oBaHUs yNpoLeHHOro Metoda Ana 3anofHeHns Tabnuubl 2 (cMm. pasgen 8). Heob6-
XOAMMO 3TO OTMETUTb B NpoTokose. MNpu MCMOMb30BaHWMN YNPOLLEHHOTO METoAa B MPOTOKO/E TakkKe A0/MKHbI
6bITb YKa3aHbl TemnepaTypHble KO3MULMEHTbI MakCUMa/IbHOW MOLLHOCTM U HanpshXeHWs XO0S10CTOro Xoaa
ANA ABYX 3HAYEHWI 3HepreTnyeckoll 0CBELLEeHHOCTU, BbIGPAHHbIX 4715 NPOBEPKU AOMYCTUMOCTW MPUMEHEHNSA
YNpOLLLeHHOro MeToaa;

) nepeyeHb M3MepPeHWUIi, NPOBEPOK U pe3y/nbTaTtoB, BKIOYAsA, Kak MUHUMYM, Tabauuy 2 gna M, Uxx,
LMIKC 1 PTax, 3HaueHns TemnepaTypHbiX KO3(h(ULMEHTOB MOAYNIA  HU, CPeAHen MOLLHOCTU A5 KaXAoro
13 Tpex MCMbITyeMbIX MOAy/nei Npu BCeX YCTAaHOBMIEHHbIX YCMOBUAX UCMbITAHWIA (NpuBefeHo B pasgene 7),
TemnepaTypHbI KO3adprLMeHT MoLHOCTKM (*p) npu PTax;

T) OLLeHKY NOrpeLuHOCTY KasIMGPOBKN NN pe3ynbTaToB n3mepeHuii (Npyu Heo6XoanMocCTK);

n) 3aknloyeHne O COOTBETCTBMWM/HECOOTBETCTBMU 3HAUYEHWUS HOMUHaNIbHON MoLlHOoCcTM Ana CYW 3Ha-
YeHWo 3TOro napameTpa, 3asB/IEHHOMY NPou3BOAWTENEeM, B Npefenax AvanasoHa AOoNyCTUMbIX 3HAUYEHWi
BHELLUHMX NapaMeTpoB A1 NabopaTOpHbIX YC/TOBUIA;

0) [O/MKHOCTb M NOANUCH, MO0 PaBHOLLEHHYIO nAeHTUMKaLuio NnL,. 0TBeYalLWMX 3a cofepxaHne cep-
TUhukata CoOTBETCTBUA W/MIM COAEPXKaHUe NPOTOKOMa UCMbITaHUA, a Takke gaTy ero nognucaHusa/cocras-
nexus;

p) NP1 HEO6XOAMMOCTY NOMIOXEHNE O TOM, YTO NOJyYEHHble pe3ynbTaTbl OTHOCATCA TO/IbKO K Kanmbpo-
BaHHbIM MW UCMbITAHHLIM 0bpasLuam;

q) NMOMIOXEHNEe O TOM, UYTO faHHbIli OTYET 06 UCMLITAHUAX HE MOXET OblTb BOCMPOM3BELEH MHAYe Kak
NOMHOCTbI0 6€3 NMCbMEHHOro pa3speLueHns onybmkoBasLLei ero nabopaTopuu.

7 Ycnosusa onpegenieHnss HOMUHaAbHOW MOLLHOCTU

7.1 O6wune NnonoxeHus
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YcTaHOBNEHHbIE HOPMasibHble YCMOBUA ANA OnpejenieHns pabounx XapakTepucTWK U HOMWHAaNIbHOW
MOLLHOCTV npuBefeHbl B Tabnuue 1 n 6onee getanbHO onucaHbl B nogpasgenax 7.1-7.6. MepBble Tpy HOp-
MasibHble ycrioBus onpegeneHbl B M3K 61215 n M3K 61646. ina no60ro u3 ycTaHOB/IEHHbIX YC/IOBUIA cnek-
TpasibHbIli COCTaB U3/ly4eHUs [Oo/KeH cooTBeTcTBoBaTb AM 1,5, a CBETOBOI NOTOK A0/HKEH OblTb HanpaseH
HOpMasibHO K MOBEPXHOCTU MoAyns (B cooTBeTcTBUM ¢ MIK 60904-3).

Ta6nnuya 1 - HopmanbHble yCnoBuA UcnbiTaHuii (npu AM 1.5)

OHCPrc1MYCC KBS OCBELLIEHHOC Tb.

Ycnosusa lcmnepsrypa. 'C
Br.-m2
cyu 1000 25
anemMeHTa
HPT3 800 20
(cornacHo M3K 61215 nnu M3K 61646) oKpyxatouieii cpegbl
YHC 200 25
(Ycnoeuii Huskoii 3HEpPreTUYecKol OCBELLEHHOCTH) anemMeHTa
YBT 75
o 1000
(YcnoBua BbiCOKO Temnepatypbl) anemMeHTa
YHT 500 15
(YcnoBus HU3KOW TemnepaTypbl) anemMeHTa
MpumevyaHne - Hopmupyemble napameTpsbl, yka3aHHble a 3Toil Tabnuue, MOryT 6biTb U3MepeHbl Henocpea-

CTBEHHO NpW COCTABMEHUN TabNAULUbl pe3ynbTaToB UCNbITaHWi (CM. pasgen 8).
7.2 CTaHpapTHble ycnoBus ucnoitanuii (CYN)

- Temneparypa: 25 °C.
- DHepreTnyeckas ocselleHHoCTb: 1000 BT/m2.

7.3 HomnHanbHasa pa6oyas Temnepatypa anomeHta (HPT3)

- Temnepatypa: HPT3 (B cooTBeTcTBMM C nogpasaenom 10.5 M3K 61215 nan M3K 61646).
- DHepreTnyeckasa ocselleHHOCTb: 800 BT/M2.

7.4 YcnoBusa HU3Kol ocBeweHHocTu (YHO)

- Temnepatypa: 25 °C.
- DHepreTnyeckas ocselleHHocTb: 200 BT/m 2.

7.5 YcnoBus BbicOKoW Temnepatypsl (YBT)

- Temneparypa: 75 °C.
- DHepreTnyeckasn ocseleHHOoCTb: 1000 BT/mM2.

7.6 YcnoBus HU3KOM Temnepatypbl (YHT)

- Temnepartypa: 15 °C;
- DHepreTnyeckasa ocselleHHOCTb: 500 BT/m2.

8 W3mepeHue pabounx XxapakTepuUCcTUK B 3aBMCUMOCTN OT 3HEPreTUYecKol
OCBELEeHHOCTU U TeMnepartypbl

8.1 O6wwne nonoxeHms

HeobxoanMmocTb onpefenieHns 3aBUCMOCTY paboumnx xapakTepucTrk hoToaNEKTPUYECKNX Mogy el oT
3HEepreTMYecKoi OCBELLEHHOCTY N TeMnepaTypbl 1 BbIGOP METOAMKN UCTbITaHWNA 06YCNOBAEHbI CNEAYIOLLNM.

MoLHOCTb, reHeprpyemMas poTO3NEKTPUYECKUM YCTPONCTBOM, HEMOCPEACTBEHHO 3aBUCUT OT €ro Tem-
nepaTypbl U UHTEHCUMBHOCTU NMajaloLero ceeta. XapakTepucTvku 601bWNHCTBA (POTOINEKTPUYECKUX MOLY-
neli Ha OCHOBE KPUCTa/IIMYECKOTO KPEMHUS MMEIOT SIMHERHYI0 3aBUCUMOCTb OT TemnepaTypbl, 415 XapakTe-
pUCTUK MOAYyNei Ha OCHOBE TOHKOM/IEHOYHbIX MaTepuasioB He NpeAcTaBnseTcs BO3MOXHbLIM yka3aTb obLiee
BblpaXKeHne TeMnepaTypHOi 3aBUCUMOCTHU. MNpn M3MEeHeHNN 3HepreTMYeCcKoin OCBELLEHHOCTU B 6O/bLUMHCTBE
C/lyyaeB TOK KOPOTKOro 3amblKaHWsa U3MeHAeTCs MHeliHo. Ho norapudmuyeckas 3aBUCMMOCTb HanpsKeHus
XOJ/I0CTOr0 X0A4@ U HeNUHelHas 3aBNCMMOCTb KO3hdhmLmeHTa 3anoHeHNsA 0T 3HepreTMYeCcKoi 0CBeLLEeHHOCTH
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4acTo O6yCJ'IOBI'IVIBaI-OT BbICOKMNE YPOBHU HeNMHEHOCTN MUKOBOW MOLLHOCTW. BMECTO CNOXHOro mogennposa-
HUA 3TUX NpoLeccoB B CTaHAapTe NpUMeEHAETCA U3SMepeHune pa6oq|/|x XapakTepUucTuk Kak beHKLU/IVI Temnepa-
TYpbl K BHEPFETMHGCKOVI OCBELEHHOCTH.

MpumeyaHune - Bcnyyae, korga 3aBUCMMOCTb /K3 MOAY/NS OT 3HEPreTUYECKO OCBELLEHHOCTU HOCUT NINHE-
Hbll xapakTep (MOK 60904-10). Ans onpefeneHns aHepreTMyeckoil 0CBELLEHHOCTM B NpoLiecce UCNbITaHWi gonyckaeTcs
ncrnonb3oBaTtb U3MepeHune la.

[na obecneyeHus cTaTUCTUYECKON JOCTOBEpHOCTM m3MepeHuii (8.3.11 n 8.5.11) Ao/MKHO 6bITb NpO-
BE/leHO 0CTaTOYHOE KO/MMYEeCTBO U3MepeHuii napameTpoB /M, 1xx, l/maxc n PTax. i3mepeHHble 3HauyeHus
pabounx XxapakTepUCTUK NPU pasHblX COYETAHUAX 3HAYEHWI TemnepaTypbl N SHEPreTUYEeCKON OCBELLLEeHHOCTMN
BHOCAT B Tabnuubl. Mo pesynbtatam aTUX U3MEPEHWUI COCTaBNAIOT OTAE bHbIE TabnunLbl 418 KaXA0ro 13 yka-
3aHHbIX NapamMeTpoB. Tabnuubl N3MEPEHHbIX 3HaYeHN 1xx 1 1/Mexc UCNONb3YT He NPy NPOBEAEHUN 3Hepre-
TUYECKNX OLLeHOK (DOTOINEKTPUYECKUX MOAYNEN, a. HaNnpUMep, NPy CO34aHUN CUCTEMbI Kak XapakTepucTuku
MOZYNA AAaHHOTO Tuna.

N3vepeHns cnesyeT NPOBOAUTL MPWU YCTAHOBEHHbIX 3HAYEHUSIX SHEPreTUYeckol OCBELLEeHHOCTU U
Temnepatypbl. MepecyeT BAX. CHATbIX NPU UHbIX hakTUYeCKNX 3HAYEHUAX SHEePreTUYecKoi OCBEeLLEeHHOCTU
n/ivnun TemnepaTypbl ANA NpUBEAEHNA K HOPMUPYEMbIM YC/I0BUSAM, NPOBOAAT B COOTBETCTBUM ¢ M3K 60891.
Mpwn 3aTOM hakTyeckoe 3HayeHne aHepreTUYecKon OCBELLEHHOCTH HE [O/MKHO OTINYATbCA OT HOPMATUBHOTO
6onee yem Ha 100 B1/m2. Bce cnyyam nepecyeT BAX fOMXHbI ObITb OTPaXXEHbI B NPOTOKO/IE UCMbITAHWUA, U UX
B/IMSIHVE Ha HeonpeaesieHHOCTb Pe3yNbTaToB [O/HKHO OblTh BK/IIOYEHO B pa3fesl, NOCBSLEHHbIV aHanu3y cTa-
TUCTWYECKOI MOrpeLIHOCTH, AO/MKHA ObiTh AaHa KOMMYEeCTBEHHAs OLeHKa MOrpeLiHoCT C UCNOob30BaHneMm
WMHTEPNONSALMOHHOTO MeToda. [lonyckaeTca NPoBOAUTbL U3MEPEHUSI MPW OTKIOHEHUW 3HAYeHWil aHepreTuye-
CKOVi OCBELLLEHHOCTW OT HOPMUPYEMbIX 3HAYEHWUIA, YKa3aHHbIX B TabuLe 2. eCnv 3TN OTKIOHEHUS HAXOAATCA B
npegenax TOYHOCTU U3MEPUTESbHbLIX MPUBOPOB U He BLIXOAAT 3a Npeferbl, ykasaHHble B 8.3.2.

Tabnuubl U3MEPEHHbIX 3HayeHuin napameTpoB /,,. Uxx. UMatc 1 Pmex cocTaBnsoT No npuBeLeHHOMY
Hxe obpasuy (cm. Tabauuy 2).

NMpumeuvaHus:

1 Ans yyeta HeNMHelHbIX 3 EKTOB MOryT 6biTb NPOBEAEHb! JOMOMHUTENbHbIE U3MEPEHUS NPU SHEPreTU4ecKoii
ocBeleHHocTn 50 1 300 BT/m2 .

2 Tabnuupbl 3HaveHuii 1,2 n koadpuumneHTa 3anonHeHms (FF) MoryT 6biTb MOCTPOEHbI NO AAaHHLIM U3MEpPEHUS ve-
TbIpeX yKkasaHHbIX NapameTpoB.

Ta6nuua 2 -/«. (l/xx. uMakc 1 PTax) npy pa3nnyHbIX 3HAYEHUSAX SHEPTEeTUYECKOW OCBELLEHHOCTU U TeMNepaTypbl

SHepreTnueckan CriexTparisHb I cocTas Tevreparype Mogyr .-

ocBeLLeHHoCTL Brive VB3yyeHns n x 5 s
1100 AM15 *
1000 AM15
800 AM15
600 AM15
400 AM15 .
200 AM15 : :
100 AM15 : :

' He u3vepseTcs.

MpuHATLI YeTbipe MeToAa MCNbITaHUA MoAynel, Npy KOTOpbIX (DOPMUPYETCA MACCWB faHHbIX ANS 3a-
NOMIHEHMS Tabnunupbl 2. YNPOLEHHbI MeTog A0NyCcKaeTCsl MPMMEHATb TOMbKO NPU UCMbITaHUU MOAynel ¢ 1un-
HeliHbIMW XapakTepucTukamu B cooTBeTcTBUM ¢ M3IK 60904-10. [iBa ApYyrux OTHOCATCS K UCMbITAHUSAM BHE
noMeLLeHUsi Npu ecTeCTBEHHOM COJTHEYHOM OCBELLEHUUN (4151 OAHOTO MeToAa TpebyeTcs cucTeMa CnexeHus
3a COMHUEeM, ANS ApYroro oHa He TpebyeTcs). YeTBepTblil METOA MPUMEHSAIOT BHYTPU MOMELLEHMS C UCNOb30-
BaHWeM MMuUTaTopa CONIHEYHOTO U3NYyYeHUs.

8.2 YnpoleHHble UCNbITAHNUS ANA MOAYNEl C NMHEHbIMU XapakTepucTukamu

Y Moayneli ¢ NMMHENHbIMU XapakTepucTukaMmy B cOOoTBeTCTBMU ¢ MIK 60904-10 3aBUCUMOCTU Makcu-
MasibHOV MOLLHOCTU OT 3HEpreTMyeckoii OCBELLEHHOCTH U OT TeMnepaTypbl HE KOPPENUPYT Mexay COo60i.
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B aTom cnyuyae gonyckaeTcs NpoOBOAWUTbL U3MEPEHWA MO YyNpoLeHHOMY mMeToy. [loCTatouHO NpoBecTn usme-
peHus:

a) 3HaueHuii napameTpoB (/k3, Uxx, UMBKC 1 Pmax) npn NOCTOSIHHOI TeMnepaType U U3MEHEHWMN 3Hepre-
TUYECKOI OCBeLeHHOCTU B AnanasoHe 100-1100 BT/m2;

b) 3HauyeHuii napameTpoB (/KJ, Uxx, Uuaxc 1 Pmax) npu pasnuuHbix Temnepartypax A1s ABYX 3HaUYeHWi
3HEepreTUYecKoi OCBELLEHHOCTU, OAHO U3 KOTOpbIX 6epeTca B ananasoHe 100-300 Bt/m2. a gpyroe - B guna-
nasoHe 800-1000 B1/m2.

CpaBHMBAKOT OTHOCUTENbHbIE TeMnepaTypHble KO3(hMULMEHTbI MakCManbHOW MOLLHOCTM 1 Hanpsxe-
HUS1 XO/IOCTOrO Xofa B Habopax AaHHbIX ANA ABYX BAapUaHTOB 3HAYEHW 3HEpPreTU4Yeckoi OCBEeLLEeHHOCTH.
Ecnu nonyyeHHble 3HaYeHNA OTHOCUTE/IbLHOrO TemnepaTypHOro KoaduLneHTa HanpsXXeHsa Xon0cToro xoga
pasnuuatotca He 6onee yeM Ha 10 %. a 3HaYeHUA OTHOCUTENBLHOrO TemnepaTypHoro KosduumeHTa Makcu-
MasibHOW MOLLHOCTM - He 6onee yem Ha 15 % ofHOBPEMEHHO, TO B Tabnmuax pesynbTartoB ykasbiBaloT cpef-
Hee apudmeTnyeckoe ABYyX M3MEPEHHbIX MO NepeyncneHnio b) 8.2 3HayYeHWi Kaxaoro M3 TemnepaTypHbIX
KoaghhnumeHToB. ECnn 3TO ycrioBMe He BbINOSIHEHO, TO B TabGAMLy BHOCST faHHble U3MepeHuii AN Kaxaoro
3HaYeHNsA aHepreTMYeCcKoi 0CBeLLEeHHOCTH.

NMpumeyaHue - BBUAY Manbix 3HaYeHU TemMnepaTypHOro koaduymeHTa Toka KOPOTKOTO 3aMblKaHUs 3aBU-
CUMOCTb /M OT TemnepaTtypbl He y4uTbiBaeTCs.

8.3 VcnblTaHMA NpU eCTeCTBEHHOM COJIHEYHOM OCBELEeHNN C UCNONb30BaHUEM Cl'le,Cl,FILU'eVI
CUCTEMBDI

8.3.1 CocTaB M3MepuTeNbHOro 060pyAoBaHWs ANS MPOBEAEHUS AAaHHbIX UCMbITAHWIA onpefeneH B
M3K 60904-1.

[na onpefeneHns Temnepartypbl UCMLITYEMOro o6pasua N3MepstoT TemnepaTypy B Tpex Toukax Ha ero
NOBEPXHOCTU, HE OCBELLAEMOI COMHLUEeM, U 6epyT cpefHee 3HayeHue. PacrnosioXeHue TOYek MokasaHo Ha
pucyHke 1. Kaxpasa Touka M3MepeHUst fo/mKHa HaXxo4sTCA HENOCPeACTBEHHO 3a CO/THEYHbIM 3n1eMeHToM. Mpu
MCMNbITAHUN MOAYNEN U3 KPUCTaNIMYECKOrO KpEMHUSI TeMnepaTypa MOXeT ObiTb onpefeneHa aibTepHaTuB-

HbIM CMOCOG0M, B YACTHOCTM MOXET OblTb M3MepeHa 3KBMBAJIEHTHas TemnepaTypa 3/IeMeHTa Nno MeToay,
ycTaHoB/fieHHOMY B M3OK 60904-5.

PucyHok 1 - Pa3melieHne ToOYeK U3MEPEHUsA TeMmnepaTypbl Ha UCNbITYyeMOM moayne

8.3.2 i3mepeHnst nNpy eCTeCTBEHHOM COJIHEYHOM W3/TlyYEHUW OCYLLECTBASIOT NPU 3HEpPreTuyeckoii oc-
BELLEHHOCTU. MEHSIOLLEeCca B TeYEHNE CBETOBOIO AHA. KpaTKOBpeMeHHble BapuaLumn aHepreTuyeckoil ocee-
LLIEeHHOCTW. Bbi3BaHHblE 0b61akaMu, AbIMKOW UM TYMaHOM, BO BPEMS KaX[0ro M3MepeHus A0/DKHbl ObiTh B
npegenax = 1 % nokasaHuii 3TafIOHHOTO NpuGopa B COOTBETCTBMU € TpeboBaHMAMU MIOK 60904-1. CkopocTb
BeTpa He [0/KHa npesbiwaTb 2 M/c. 1A nonyvyeHnsa 4OCTAaTOYHOrO KOAMyecTBa AaHHbIX B LUMPOKOM Aunana-
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30He YCNOBWIA 1 NOBbILLEHNSA TOYHOCTUN U3MEPEHWNI CHATWE AaHHbIX CliefyeT NPOBOAUTL B TEYEHUE HE MeHee
TpeX ACHbIX AHEN.

8.3.3 YcTaHaBNMBalT 3TasloOHHbIA npubop (oTBevarwwumii TpeboBaHuam MIK 60904-2) B niockocTy,
KOMMIaHapHOM NI0CKOCTN MOAY/ISA Ha CrnefsLei cucteMme ¢ ByMS OCAMU CNEXeHWs, Takum 06pa3om, 4To6sbl
COJTHEYHOE M3/TyYeHWe NoCcTynasno NeprneHuKynapHo paboyunM nNoBEPXHOCTAM MOAYNA U 3TaIOHHOro Npuo6o-
pa C TOYHOCTbIO * 2°. ToAKN0YaT HE0OX0ANMbIE N3MepUTE bHbIe NPUOOPbI.

NMpumMeyaHue - ONUCAHHLIE HUXE U3MEPEHUSI CNeAyeT NPOU3BOAUTL B MAKCUMasibHO KOPOTKNE CPOKU B Te-
YyeHne HeCcKOJIbKNX 4acoB OAHOr0 CBETOBOTO fAHS. YTOGbl MUHUMKU3NPOBATL BIUSIHUE U3MEHEeHUst CNekTpasibHOro cocTasa
CONHeYHoro ceeTa. EC/M 3TO He BbINO/IHEHO, MOTYT NOTPE6OBATLCS CNeKTpasibHbie NMONpPaBKy.

8.3.4 EC/M UCNbITYeMbIii MOAY/b U 3TA/IOHHOE YCTPOCTBO CHaBXeHbI CPeacTBaMu pPerynimpoBaHus TeM-
nepatypbl. yCTaHaBMBaloT Tpebyemoe 3HaueHvne TeMmnepatypbl. ECiM Takoe perynupoBaHue TeMnepaTypbl
He MOXeT 6bITb UCNONb30BaHO, TO.

a) CTaBAT 3KpaH, 3alULLAIOLMIA NCMbITYEMbIV MOAY/b U 3Ta/IOHHbIA NPUGOP OT COMHLUA U BETpa, A0XU-
[Aal0TCs. Koraa Temnepatypbl UCNbITYEeMOro MoAy st U 3Ta/IOHHOTO Npu6opa yCTaHOBATCA HA YPOBHe Temnepa-
Typbl OKPYXaloLLero Bo3ayxa ¢ OTK/IOHEHWeM B Npegenax + 2°C. um

b) AOXMAATCS, Noka TemnepaTtypa UCMbITYEMOro MOAY/ISt U 3TA/IOHHOTO Mpréopa cTabuimsnpytoTcs.
unm

C) COo34aloT YC/I0BUSA, NPU KOTOPbLIX TemnepaTtypa UCMbITyeMoro Moayns W aTa/IoOHHOro npuéopa craHeT
HUXe TpebyeMoro 3HauYeHusi, Nocae Yero JalT UM HarpeTbcs A0 TPpebyemoro 3HaueHus TemnepaTtypbl ecte-
CTBEHHbIM NyTeM.

MpumeuaHne - B npouecce Harpesa cpeAHsAs Temnepartypa afieMeHTa MOXeT 0TimyaTbCs OT cpefHel Temne-
paTypbl TbibHO NOBEPXHOCTU MOAYNSA. B aTOM cnyyae MoxeT 6biTb KCNONb30BaHa MeToAVKa onpefesnieHns Temnepary-
pbl MO U3MEHEHUIO HAMNPSXXEHWA XOI0CTOrO X0A4a 3a Bpemsa ndmepeHus, yctaHosneHHas B MOK 60904-5.

8.3.5 MNocne Toro kak TemnepaTtypa AOCTUTHET TpebyeMoro 3HayeHus, yaansoT akpaH (ecnv OH UCMOJIb-
3yeTcsl) U B TeYeHWe MUHVMMasibHO BO3MOXHOIO MHTepBasia BPeMEeHW U3MepsoT TemnepaTypy UCnbiTyeMoro
Moayna un ero BAX (no kpaiiHeli mepe 3HaueHus /M, Uxx, Uuaxc n PTax). TemnepaTypy M TOK KOPOTKOro 3a-
MbIKaHWsi 3TAJIOHHOIO Npubopa, CNeKTpasbHoEe pacnpefefieHne 3HePreTMYeCcKo 0CBELLEHHOCTM C NMOMOLLbIO
crnekTpopagmomeTpa (ecny COOTBETCTBYIOLMIA 3TaIOHHbIA NPUGOP He MCNonb3yeTcs).

8.3.6 DHepreTnyeckyt ocBeLeHHOCTb E onpeaensainT No M3MepeHHoOMY 3HaUYeHU0 Toka KOPOTKOro 3a-
MbIKaHWUsi 3TaNIOHHOro npuéopa (/M 3) 1 ero KanMbpoBOYHOMY 3HauYeHuto (/,, 3 cyu). usmepeHHomy npu CYW.
PacueT npoBogAT no chopmyne

"o aCyun

rae Ta- TemnepaTypa 3Ta/IOHHOro Npuéopa BO BPeMS N3MepPeEHWIA:
WHEGQM “ TemnepatypHblii kO3hhMLMEHT TOKa KOPOTKOTO 3aMblKaHNA 3TanoHHOro npuéopa. 1/5C;
Ecyun - aHepreTnuyeckas OCBELLEHHOCTb, HA KOTOPYH OTKannMbpoBaH 3TasloHHbI npnbop. BT/M2; kak npa-
Buno. E = 1000 B1/mM2;
MaCwn - TemnepaTtypa, npv KOTOPOI 6bina BbiNOSIHEHA kannbpoBka 3aTa/IOHHOrO NpMbopa; kak Npaswo.
7 ~ =25°C.
Ecnu cnekTpanbHas YyBCTBUTENbHOCTb 3TA/IOHHOTO Npubopa OTANYaeTcs OT CMeKTPanbHOW YyBCTBU-
TeNbHOCTN MUCMNbITYyeMoro obpasua, Heo6XxoAnMo NPOBECTW KOPPEKTMPOBKY B cooTBeTCTBMN ¢ MOK 60904-7.
8.3.7 Ecnu npu BbINONHEHUN AanbHenwmnx namepenuii /0 , Uxx. Uuaxcn PTax no 8.3.5 nsmeHsetcsa aHep-
reTmyeckas OCBELLEeHHOCTb MpY NMOCTOSHHOW TemnepaTtype, YMEHbLUIAIT IHePreTUYeckyo OCBELLEHHOCTb A0
Tpebyemoro 3HauyeHus 6e3 N3MeHeHVs ee OTHOCUTE/IbHOTO NPOCTPaHCTBEHHOTO pacnpeenenuns. 3HadeHvne
3HEepreTMYecKoi OCBELLEHHOCTU B KOHKPETHOI TOUKE M3MepeHuii onpedensioT no dopmyne

E,=k>*E,

roe fc, - koadchuumeHT, onpegensemsliii B npouecce n3MepeHuil.

LNna yMeHblUeHUs 3HepreTUYeckoli OCBELLEHHOCT PEKOMEH0BaHbI creaytoLme cnocoobsb!:

a) MCNOMb30BaHNe OTKa/IMBPOBAHHbIX CETOUHbIX (DUNLTPOB C OLHOPOAHOW NMOTHOCTLIO CETKU, KOTOPbIE
He M3MeHAI0T CNeKTpasibHOro pacnpegeneHuns ceeta. Mpy 3TOM 3TaNloOHHbI NPUGOP He JO/MKEH GbITb 3aKPbIT
dmnbTpoM, UTOOLI 06ECNEUUTL U3MEPEHUE SHEPreTUYECKO OCBELLEHHOCTU B Mpouecce McnbiTaHnii. Koad-
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PULMEHT K, IBASIETCA KaMBPOBOYHbIM NapameTpoM ouabTpa (goneli nponyckaemoro ceseta). O4HOPOAHOCTb
N3Ny4yeHusi, NpoxosLLero Yepes ouabTp, O/MKHA ObITh NoATBEPXAEHA N0 MK 60904-9. ncnonb3ys aneMeHT
B COCTaBe WCMbITyeMoro npvbopa, MMelLWwuii Takoin xe pasMep Kak pasmep AeTekTopa AN1A onpegeneHus
Knacca ogHOpPOAHOCTM chunbTpa. PesynbTaTbl NPOBEPKM Knacca 04HOPOAHOCTU uabTpa AO/IKHbI ObITb NpU-
BeJeHbl B NPOTOKO/Ie UCMbITAHWIA;

b) ncnonb3oBaHe HeKanMbpPoBaHHbIX CETOYHbIX (PMBTPOB C OAHOPOAHOW NIOTHOCTLIO CETKM, KOTOpble
He M3MEHSAIOT CMeKTpasbHOro pacnpegenexHus ceeta. Npy 3TOM 3TasIOHHbIA NPUGOP AO/MKEH HAXOAMTbCH B
30He geiicTBus hunbtpa (Nog UILTPOM) B TEUEHWE UCTLITAHUIA Y UMETb JIMHEHYI0 3aBUCUMOCTb TOKa KO-
pOTKOro 3aMblkaHusi B cooTBeTcTBMM ¢ M3OK 60904-10. KoadhpnuMeHT K, paBeH OTHOLLEHUIO TOKa KOPOTKOro
3amblKaHnsa 3TanoHHOro npuéopa nog uabLTPOM K KanMb6pOBOYHOMY 3HAYEHMIO TOKA KOPOTKOrO 3amblKaHus
3Ta/IOHHOro npuéopa. OAHOPOAHOCTb N3NYYEHNs, NPOXOAALLLEro Yepes unbTp, fo/MKHa ObITh NOATBEPXAEHA
no M3K 60904-9 ucnonb3oBaHNEM HaVMEHbLUEro U3 YCTPOMCTB (3/1IEMEHT B cOCTaBe MCMbITyeMoro obpasua
WA 3TasIOHHbIA NpMOOopP), pasmep KOTOPOro COOTBETCTBYET pasMepy AeTekTopa A1 onpefeneHus knacca
0fiHOPOAHOCTUN (hunbTpa. PesynbTaTbl NPOBEPKN OLHOPOAHOCTU (HUbTPa [O/MKHbI ObITb MpUBEAEHbI B NPO-
TOKOJ1e UCMbITaHWiA;

C) n3MeHeHue yrna nageHus ceeta. [pu Mcnosb3oBaHWM 3TOr0 cnocoba 3TanoHHbIV NPM60oP AOHKEH
MMeTb TaKyH Xe OTpaxaloLLyto CMOCOOHOCTb, Kak U UCMbITYeMbI MOAY b, U AO/MKEH OblTb CMOHTUMPOBAH Ta-
kM obpa3oM, 4To6bl ero paboyas NOBepXHOCTb Gblna KOMMNiaHapHa pabouyeil NOBEPXHOCTU UCMbITYEMOro
obpasua B npegenax = 1*. 3TanoHHblli Npubop fOMKEH ObiTb repMeTU3NpPOBaH Tak Xe. Kak M UCMbITyeMblii
MoAyNb (415 TOro YTO6bl UX Yr/10Bble 3aBUCUMOCTU KOSMULMEHTA OTPAXEHUA [/ BCEX CNEKTPasibHbIX CO-
cTaBAAWUX 6bIN 0ANHAKOBbIMU). 3aBUCMMOCTb TOKa KOPOTKOTO 3aMblkaHWsA 3TaloOHHOro Npubopa oT aHep-
reTMyYeckoin OCBELLEHHOCTU A0/MKHA ObITh IMHENHOM B cooTBETCTBMM ¢ M3AK 60904-10. KoadhdhmumeHT K, pa-
BEH OTHOLLEHMNIO TOKA KOPOTKOIO 3aMblKaHUsA 3Ta/lOHHOro npubopa, M3MepeHHOMY Nnocse U3MeHeHus yrna, K
KannbpoBOYHOMY 3HAUYEHWIO TOKa KOPOTKOrO 3aMblkaHUS 3Ta/IOHHOrO Npubopa. I3meHssa yron nageHus ceeta,
N3Mepss TOK KOPOTKOrO 3aMblkaHWs 3Ta/IOHHOro npubopa, nocnefosaTtefibHbIM NPUGAMKEHeM fJo6usatoTcs
TpebyeMoro 3Ha4eHNs IHepreTYeckoli OCBELLEHHOCTM.

MpumevaHnsa:

1 MakcumasbHblil pa3mMep OTKPLITOTO MPOCTPAHCTBA AYeliku CETOYHOTO hUnbTpa He A0/KeH npesbiwath 1 % mu-
HUMabHOTO U3 SINHENHBIX PA3MEPOB 3TA/IOHHOTO NPUGOPA U UCMLITYEMOro 06pasLa a naockocT! U3MepeHuii. MHaue Bo3-
MOXHa NepemMeHHasi olnGka, Bbi3BaHHas NMOMOXEHUEeM YCTPOWCTB.

2 MeToa perynupoBaHusi a3HEpPreTUYeckoil OCBELLeHHOCTH NyTeM M3MEHEHUs yria nafjeHus ceBeta 0CO6EeHHO uyB-
CTBUTENEH K Pa3fiMunsaM Yr0BbIX XapakTePUCTUK OTPAXKEHUSI 3TASIOHHOTO U UCMbITYEMOTO NMPMGOPOB NpX GOJbLUKX Yriax.
MoaToMy faHHbIii MeToZ He LO/MKEH NPUMeHsTLCA Npu yrnax 6onee 60°.

8.3.8 Ecnim npwv BbINOAHEHWUM AanbHenwmnx namepenunii /v, I/xx. UMEC n Pmex no 8.3.5 n3meHsetcs
TemnepaTypa NpW MOCTOSIHHOW 3HepreTMyeckoli OCBELLEeHHOCTH, TO YCTaHOBKY WM noffepxaHue Tpebyemoli
TemnepaTypbl OCYLLECTB/AT C NOMOLbIO TEPMOpPErynaTopa uam nyteM nornepemMeHHoro OCBeLLeHns ecTe-
CTBEHHbIM CO/IHEYHbIM CBETOM W 3aTEHEHUS OT Hero paboyeil MOBEPXHOCTU MOAYNSA. ANbTepHATUBHbLIA MeToA,
3aK/1lo4aeTca B eCTeCTBEHHOM Harpese o6pasua npu NoCTOAHHOM KOHTpOse ero Temnepartypbl. B atom cny-
Yyae n3mepenuns no 8.3.5 NPOBOAAT B MOMEHT JOCTWXEHNA TemnepaTypbl NCMbITyemMoro obpasua Tpebyemoro
3HaYeHus.

8.3.9 Heo6Xx0AMMO KOHTPONIMPOBAaTh, YTOObl B TEYEHUN OAHOIO U3MEPEHUA TemnepaTypa UCMbITyeMoro
MoZAyns 1 Temnepatypa 3TaloHHOro Nnpubopa ocTaBanChb NOCTOAHHBLIMU C OTK/IOHEHWeM B npegenax + 1 °C.
a aHepreTMyeckas OCBELLEHHOCTb, U3MepsemMas 3Ta/loHHbIM NPMH60OPOM, OcTaBasnacb NOCTOSHHON C OTKIOHe-
HVeMm B npegenax + 2 %.

8.3.10 MoBTOpAIT onepauumn, onucaHHble B 8.3.5-8.3.9 A0 Tex nop. noka He GyayT NpoBeAeHbl BCE N3-
MepeHusl. Heob6XxoAVMble A5 3aN0NHEHNs Tabnuupl 2. 418 BCEX coYeTaHuli 3HaYeHuin TemnepaTypbl U aHepre-
TUYECKOI OCBELLeHHOCTW. 3TO 03HAYaeT, YTO A0/MKHbI ObITb M3MepeHbl Bce TpebyeMble 3HauYeHs NnapaMeTpoB
/,,. UKX UueKC n PTax. n B Tabnuue 2, 0THOCALLENCS K KaxAoMy U3 napaMmeTpoB /xa, U UuaKC n PTax, AO/MKHbI
6bITb 3aM0/IHEHbI BCE AYEViKN.

8.3.11 [inA Kax[oro coveTaHus YC/M0BWIA UCMbITAHWIA AO/KHO OblTb NPOBEAEHO HE MEHee Tpex usme-
peHuii 3a Nepuoj BpeMeHn He MeHee Tpex AHeil. N3mepeHns cnepyeT NpoAo/mkaTe 40 Tex nop. noka cTaH-
[apTHble OTK/TIOHEHMA 3HadYeHniA napameTpos v , UXK v Praax An5 kaxAoro coyetaHus yCnoBuil UCMbITaHWi He
oKaxyTca B npegenax 5 %.

n punmedaHune - I‘Ipm NCNbITaHUAX a HaTYpPHbIX YCNOBUAX Ha pe3ynbTaTbl VI3MepeHI/II7I BAVAKT yrnosasi n cnek-
TpanbHas 3aBUCMMOCTU NapamMeTpoB UCMNbITYyEeMbIX 06pa3LlOB. BnvsHue cneKTpaanoM 3aBMCUMOCTMN MOXET ObITb CKOppek-
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TUPOBAHO C MOMOLLbIO 3TA/IOHHBLIX 3/1IEMEHTOB, CMEKTPasIbHAS YYBCTBUTE/IBHOCTL KOTOPbIX COOTBETCTBYET CMEKTPasIbHOM
UyBCTBUTENLHOCTW UCMbLITYEMOro MOAyNs. Takxe BAMsIHUE CMEKTPasibHOW 3aBUCUMOCTU MOXET 6GbiTb CKOPPEKTUPOBAHO
UCMO/Mb30BAHNEM C/IEKTPOPAAMOMETPA C MOC/EAYIOLWMM NepecyeToM pesy/ibTatoB U3MEPEHUN, YUUTHIBAIOLWUM HECOBMA-
[leHVe CNeKTpasbHbIX XapakTepucTuK. YrnoBoi apekT MoXeT 6biTb YCTPAHEH C NOMOLLbI0 camoii cnegsieil cucTemsl.

8.4 VicnblTaHnA Npn ecTeCTBEHHOM COJ/IHEYHOM OCBELEeHNNn 6e3 Cl'lep'ﬂLLl,eIZ CUCTEMBDI

BTopoit MeToA, HaTypHbIX WCMNbITaHWU DOTOINEKTPUYECKOTO MOAYNSA COCTOMT B cOOpe AaHHbIX, OTHO-
CALLUMXCA K ero pabounm xapakTepucTnkam B TeYeHne [OCTaTOYHO NPOAOC/IKMTENIbHOIO nepuoja BpPeEMEHM, ¢
nocnefyoLmMm BbiI60poM JaHHbIX, COOTBETCTBYIOLMX HOPMUPYEMbIM COYETAHUAM TEMMepaTypbl U SHepreTu-
YeCcKoli 0cBeLLeHHOCTU. KpuTeprem NpuMeHNMOCTM AaHHOro MeToAa ABSETCS COOTBETCTBUE YCOBUI UCTbI-
TaHWA yCNoBusIM, ykasaHHbIM B 8.3.2. B 3TOM MeTofie NpuMeHeHue cnegsuleil cucteMbl He TpebyeTtcs, HO MO-
XeT notpeboBaTbCA BHECEHME MONPaBOK, Bbl3BaHHLIX U3MEHEHMEM Yyrna najeHus (cMm. npumeyaxue k 8.3.11).

8.5 VcnblTaHMA ¢ UCNONb30BaHNEM MMUTaATOPaA COMTHEYHOTO N3NYyYeHUs

8.5.1 CocTtaB M3MepuTenbHOro 060pyfOBaHUS ANA NpPOBeAeHWs [aHHbIX WCMbITaHW onpefeneH B
M3K 60904-1.

Mpu “cnbiTaHNAX cnegyeT MUCMoMb30BaTb POTOIIEKTPUYECKUI 3TANOHHBIV Npubop (oTBEYaLWuin Tpe-
6oBaHAM M3IK 60904-2) c NMHERHO 3aBUCUMOCTLIO TOKa KOPOTKOro 3amblkaHns (MOK 60904-10) oT 3Hep-
reTMyeckoii ocBeLeHHOCTU B AnanasoHe 100-1100 BT/m2. Mpu npumeHeHun meTofoB a). b). ¢) un e) 8.5.7
3Ta/IOHHbI NPUGOP AO0/MKEH BbITb FTEPMETU3NPOBAH MO TOV Xe TEXHOMOTMU 1 C NPUMEHEHUEM TEX Xe MaTepu-
anos. YTO W UCMbITYyEMbIA MOAYb.

MimuTaTop conHua Ao/mKeH nmeTtb knacc BBB unn nyyiie B COOTBETCTBUM CO cTaHgapToMm M3AK 60904-9.

NMpumeuvaHus:

1 MeTtog n matepuasbl, UICNOMIb3YyeMble AR TepMeTU3aunmn, BAUAIOT Ha ONTUYECKME U CNeKTpasibHble XapakTepu-
CTUKM hoTO3NEKTPUYECKNX Np6opoB. Heo6xoANMO y6eaAnTbLCS, HTO CNeKTPasibHble XapakTePUCTMKN 3TaSIOHHOTO Npubopa
COOTBETCTBYIOT CMEKTpPasibHbIM XapakTepucTukam mcnbiTyemoro obpasua.

2 3MUCCUOHHbIE NaMnbl TUNa KCEHOHOBbLIX cnepgyet nNpuUMeHATb C OCTOPOXHOCTbLI MPU UCNbITaAHUAX MOﬂ,yI‘IeVI
13 OHOMEPEXOAHbIX Y MHOrONepexoAHbIX MPSIMO30HHbLIX CTPYKTYP. VI3MEeHeHMe LMPUHbI 3anpeLLeHHON 30Hbl CTPYKTY-
pbl (3nemeHTa CprKTypr), oﬁycnosneHHoe N3MEeHEeHNneM TemMmnepaTypbl, MOXeT NpuUBeCTU K NPonyCKaHUk 3/IeMeHTOM
(3neMeHTaMu) CTPYKTYpbl HEKOTOPbIX 3IMUCCUOHHbIX MUHWIA NaMnbl, YTO NPUBEAET K 3HAYUTENbHbIM cABUTam B paboumx
XapakTtepucTtukax. ,U,nﬂ MHOronepexoAHbiX MPAMO30HHbLIX CTPYKTYP 3TN U3MEHEHUA WUPUHbI 3anpemeHHO|7| 30HbI MOTyT
TaKkke U3MEHUTb 6asiaHC TOKOB OTAE/IbHbIX 3/1EMEHTOB CTPYKTYpPbl, YTO NpuBeAeT K A0NO/THUTENNbHbIM cABUramMm B paﬁoqu
XapakrepucTmkax.

3 [ns MHoronepexofHbiX NPSIMO30HHbIX CTPYKTYp Kak 1k3. Tak u FF SiBNSIOTCA HENUHENHbIMU PYHKLUSIMU Cnek-
TpasibHOW NAIOTHOCTU 3HEPreTUYECKON OCBELLEHHOCTU OT MMUTATOPOB. pU N3MEPEHUN TaKUX CTPYKTYP C NPUMEHEHUEM
NMUTaTOPOB CO/THEYHOIOo N3ny4yeHusa 6e3 HaCTpOVIKVI CcnekTpa MOryT BO3HUKHYTb 3Ha4YuUTe/ibHble OWNGKN, TaK Kak B 3TOM
cnyyae HapylwaeTtcsi 6anaHc TOKOB OTAE/NbHbIX 31eMEHTOB, 06pasyloLmnx CTPYKTypy. Tak. npy namepeHun Toka u Hanps-
KEeHUsi KOMMepUyecknx mogyneli Ha OCHOBE MHOrOnepexoAHbIX CTPYKTYp C NpuMeHeHnem nmutatopa knacca AAA 6biiun
OTMeYeHbl OWN6KN namepeHns 6onee 15 %.

8.5.2 YcTaHaBMBaKT UCMbITYEMbIVi MPMOOP U 3TaNOHHbIA NPUGOP KOMMaHapHO B NAOCKOCTU n3Mepe-
HWUIA TakuM 06pasoM, YTOObI N3yyeHne GblS1I0 NePNEHANKYISIPHO paboyuMM MOBEPXHOCTAM MOZAYNAS U 3TasIOH-
HOro npuéopa ¢ TOYHOCThI0 £ 2 rC. MoaknyalT HeobXxoauMble U3MEPUTE bHbIE MPUOOPBI.

8.5.3 Ecnm ucnbiTyeMblii MOAYMb 1 3TaJIOHHOE YCTPOCTBO CHabXeHbl CpeAcTBaMy peryinpoBaHns TeM-
nepaTypbl. ycTaHaBnMBalT Tpebyemoe 3HauyeHne Temnepatypbl. Ecnn Takoe perynuposaHvne Temneparypbl
He MOXeT 6bITb MCNONb30BaHO, AOXUAAKTCA, Korga Temneparypa MoAyNs 1 3TaflOHHOro nNpubopa ycTaHOBAT-
CA Ha YpOBHe TemnepaTypbl OKpYXatoLero Bo3fyxa ¢ OTK/IOHeHWeM B npegenax = 2 CC.

NMpumeyaHue - MNpu UCNbITAaHUK B YCNIOBUSIX HECTALMOHAPHOIO TEMNEPATYPHOro pexuma TpebyeTcs ycTaHOoB-
Ka TEpPMOAATUYMKOB B MecTax, yKkasaHHbIX Ha pucyHke 1.

8.5.4 YcTaHaBnuBatoT Hanbonbliee TpebyemMoe 3Ha4eHre 3HepPreTUYECKO OCBELLLEHHOCTM B MJIOCKOCTU
M3MepeHnii MMuTaTopa no nokasaHnsM 3TasloHHOTo npubopa.

8.5.5 B TeueHne MMHUMaNIbHO BO3MOXHOI0O MHTEpPBasia BpeMeH U3MEpPSAIOT TemnepaTypy UCNbITyemMoro
mMoaynsa u ero BAX (no kpaiiHeli mepe 3HayeHus /m, U%p 1 Pmax), Temnepartypy ¥ TOK KOPOTKOro 3a-
MbIKaHWSi 3TAJIOHHOTO NMpubopa, CNnekTpasbHoe pacnpefeneHne aHepreTMyecko OCBELLLEHHOCTM C MOMOLLbIO
paavomeTpa (ecnv cooTBETCTBYHLMIA 3TAIOHHbIA NPMGOP He UCNONbL3IYEeTCS).
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8.5.6 OHepreTuyeckas ocBelleHHOCTb F, onpegenseTca Mo M3MEPEHHOMY 3Ha4yeHM ToKa KOPOTKOro
3aMblKaHNs 3TaNoHHOro npubopa (/,) 1 ero kanMbpoBoOYHOMY 3HayYeHuto (/, aCYW). nusmepeHHomy npu CYW.
PacueT npousBoasaT no dopmyne

E, >|1_ Xneyw(T - T, yi)).
» CYWN

roe T3- TemnepaTypbl 3Ta/IOHHOrO Nprbopa BO BPEMS N3MEPEHWUI;

ncyn - TeMnepaTypHblii K03(MLMEHT TOKA KOPOTKOrO 3aMblkaHUsl 3Ta/IOHHOTO npubopa. 1/°C;

Ecyn - aHepreTnyeckass OCBELLEHHOCTb, Ha KOTOPYI0 OTKanMbpoBaH 3TanOHHbIA Npubop, Kak npasuio
Ecyn = 1000 BT1/m2:

7,Qyn - TemnepaTypa, Mpu KOTOPOI npou3BefeHa KanubpoBka 3TaNoOHHOro npubopa: Kak npasBwuio
M =25 “C.

Ecnu cnekTpasibHas 4yBCTBMTE/IbHOCTb 3TASIOHHOIO NpuMbopa OTAnYaeTcs OT CNeKTPasbHOW YyBCTBU-
TeNbHOCTW UCNbITYEMOro o6pasua, Heo6xoaMMOo NPOBECTV KOPPEKTUPOBKY BCEX M3MEPEHHbIX 3HaveHuii E no
thopmyne (1), npuBegeHHon B MAK 60904-7, ansA nepecuyeTta k cnektpy AM 1,5.

8.5.7 Ecnv npu BbINONHEHUU ganbHenwmx namepenunii /,,. Uxx. Uuatc n Pmex no 8.3.5 nameHseTcs aHep-
reTmyeckas OCBELLEHHOCTb NPU MOCTOSHHON TemnepaType, yMeHbLIaT 3HepreTUyeckyto 0CBELLEeHHOCTb 0
TpebyeMoro 3HayeHusi 6e3 UIMeHeHUss ee OTHOCUTE/IbHOTO NPOCTPaHCTBEHHOIO pacnpefeneHuns. 3HadeHve
9HEpPreTMYeCcKOn OCBELLEHHOCTW B KOHKPETHOI TOuke n3mepeHuii F, (B MpuBEAEHHbIX HMXe crnocobax a>-e)
onpegenstoT no dopmyne

F-K-E.

roe K, - koaduumneHT, onpeaensemslii B npoLecce M3MepeHuii.

[na ymeHblUeHNs: 3HepreTMYeckoii 0CBELLEHHOCTY PEKOMEHA0BaHbI CneaytLune cnocoobbl:

a) yBennyeHvre paccTtosiHWA OT Namnbl 40 MI0CKOCTU usmepeHus. Mpu aTom paboyas NoOBEpPXHOCTb aTa-
NIOHHOTO Npubopa Ao/MKHA pacnonaraTbCs B OAHON NIOCKOCTM C paboyeit NOBEPXHOCTbIO UCMbITYyeMoro o6pasua.
KoadhchmumeHT K. paBeH OTHOLLEHMWIO TOKa KOPOTKOrO 3aMblkaHUsi 3Ta/IOHHOro npubopa, M3MepeHHOMy nocne us-
MEHEHUsI MOMIOXKEHNA NaMnbl, K K&SIMOPOBOYHOMY 3HAYEHMIO TOKa KOPOTKOrO 3aMblKaHUS 3TaSIOHHOTO npubopa.

b) UCNO/Ib30BaHUE ONTUYECKUX NH3. Npy 3TOM cnefyeT y6eanTbCs B TOM, YTO JIMH3bI HE B/ISAIOT 3aMeT-
HbIM 06pa3oM Ha cnekTpanbHoe pacnpegeneHve u3nyyeHns B guanasoHe YyBCTBUTENBHOCTW UCMbITYEMOro
obpasua 1 aTasloHHOro nNpubopa, a Takke He HapyLllalT NPOCTPaHCTBEHHON OAHOPOAHOCTY SHEPreTUYeCcKoi
OCBELLLEHHOCTM B MIOCKOCTU n3mepeHus. KoathduumneHT Kk, paBeH OTHOLUEHWIO TOKa KOPOTKOro 3amblKaHus
3TaNIoHHOTo Npubopa, U3MEePEeHHOMY NOC/e YCTaHOBKM JIMH3bI, K KAJIMGPOBOYHOMY 3HAYEHUIO TOKA KOPOTKOro
3aMblkaHWsA 3TafIoOHHOro npuéopa.

C) n3MeHeHue yrna nageHuns ceeta. [pu ncnonb3oBaHMM JaHHOro cnocoba paccTosiHne Mexay UCTOYHK-
KOM cBeTa W UCNbITyeMbIM 06pa3LoM A0/HKHO ObITb JOCTATOYHO GOMLLIMM B LENSAX UCKNOYEHN HEOAHOPO-
HOCTW 3HepreTM4eckoi OCBELLEHHOCTN paboyeil NOBepxHOCTM o6pa3ua (HEOAHOPOAHOCTb He [O0/KHAa npe-
BbIWATb 2 %). STaNOHHbIN NPMOOP AO/MKEH NMETH TaKyH0 Xe 0TpaXxatoLlyto CNOCOGHOCTb, Kak U UCNbITyeMbli
MOAY b, N AO/MKEH ObITb CMOHTUPOBAH TakMm 06pa3om, 4To6bl ero paboyasi NTOBEPXHOCTb Obl1a KoMNIaHapHa
paboueii NOBEPXHOCTM MUCMNbITyeMOro obpasua B npegenax +£1°. KoacpuumeHT MNpaBeii OTHOLLIEHNIO TOKa KO-
POTKOrO 3aMblKaHUs1 3Ta/IOHHOro Npubopa, N3IMepeHHoMY NMoc/e U3MEHEHUs yrna, K KambpoBOYHOMY 3Haue-
HWI0 TOKa KOPOTKOTrO 3aMblkaHUs 3TanoHHOro npuéopa. smeHss yron nafeHus ceeta, M3Mepss TOK KOPOTKOro
3amMblkaHVa 3Ta/loHHOro Npubopa, nocnegoBaTtesibHbIM NpUGAKeHnemM gobmsaloTcs Tpebyemoro 3HayveHus
3HEpPreTMYeckoii OCBeLLEHHOCTN.

d) ncnonb3oBaHne 0TKaIMOGPOBAHHbIX CETOYHBLIX (PUILTPOB C OJHOPOAHON NOTHOCTLIO CETKW, KOTOpble
He U3MEHSAIT CNeKTPasIbHOro pacnpegeneruns ceeta. MNpu 3TOM 3Ta/IOHHbIA NPUBOP He JO/MKEH ObiTh 3aKpbIT
dmNbTPOM, UTOGLI 06ecneunTb N3MEpPEHNE IHEPreTUUECKO OCBELLEHHOCTM B npolecce ucnbiTaHuid. Koad-
VUMEHT K, ABNsSieTCA kKaNMBGpOBOYHLIM NapameTpom unbTpa (4onel Nponyckaemoro CBeTa).

e) MCMo/ib30BaHne HekannmbpoBaHHbIX CETOUHbIX PMbTPOB C OAHOPOAHOW NIOTHOCTLIO CETKM, KOTOPbIE
He W3MEHSIOT CMeKTpanbHOro pacnpepeneHusi ceseta. [py 3TOM 3TaNOHHbLIA NPUGOP AOMKEH HAXOA4UTbCA
B 30He geiicTBus dmnbTpa (nof hunbTpom) B TeUEHMEe UCNbITaHWn 1 UMEeTb NINHERHY 3aBUCUMOCTb Toka
KOPOTKOro 3aMblkaHusl B cooTBeTcTBUM ¢ MOK 60904-10. KoadhpmumneHT K, paBeH OTHOLLEHWIO TOKA KOPOTKOrO
3amblKaHWsA 3Ta/IOHHOTO npubopa nog UabLTPOM K KaIMObpOBOYHOMY 3HAYEHMIO TOKA KOPOTKOrO 3aMblKaHUs
3TanIoHHoro npubopa.

0 wun3mepeHne paboumx xapakTepucTuk obpasua npu Pas/MyHbIX 3HAYEHWUAX IHEepreTUyeckon
OCBELLEHHOCTU Ha (DPOHTE 3aTyXaHWs CBETOBOl BCMbIWKW, TEHEPUPYEMON WMMY/bCHLIM  MMUTATOPOM
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COJIHEYHOTO M3/yYeHws. [insi 3TOro TpebyeTcs CNeKTPOpaanomMeTp, 06ecneyrBaloLLyii BOSMOXHOCTb N3MepeHUst
CMNEKTPaNbHOTO pacnpefeneHnst U3ydyeHus UMMTaTopa, Win Heo6XoAMMO Y6eauTbCs, UTO XapaKTepucTUKM
3TaIOHHOTO MpU6Opa  XOPOLUO COOTBETCTBYIOT XapakTepUCTUKaM WCMbITyeMoro o6pasuya B [AvanasoHe
Tpe6yeMbIX 3HAUYEHWIi 3HEPTETUYECKO OCBELLIEHHOCTU, CNIEKTPasIbHOTO pacnpeaesieHrsi u Temnepatyp. Pa6oyas
MOBEPXHOCTb 3TA/IOHHOTO Npubopa A0/MKHA pacrnonaraTbCs B OAHOW MAOCKOCTU € paboyeil MoBEPXHOCTbIO
UCMbITyeMoro o6pasLa.

MpumeyaHnsa:

1 MakcumasbHblii pa3mep OTKPLITOrO NPOCTPAHCTBA SUEikM CETOUHOrO hUnbTpa He JO/MKEH npeBbiwaTb 1 % mu-
HUManbHOTO U3 NMNHENHbIX PA3MEPOB 3TAIOHHOTO NpM6Gopa M UCNLITYEMOro o6pasLia B NI0CKOCTU U3MEpPEHUiA. MHaye BO3-
MOXHa nepemMeHHasi olNGKa, Bbi3BaHHAsi NOMIOXEHUEM YCTPOWCTB.

2 Mpw ucnbiTaHum cnoco6a N cCoOTBETCTBME CNEKTPaNbHbIX XapaKTepUCTHK 3TANOHHOIO YCTPOWCTBA CNeKTpanbHbIM
XapakTepnucTukam MCnbITyeMoro o6pasta JO/MKHO GbiTb MPOBEPEHO MyTeM PEerucTpauun Toka KOpoTKOro 3aMblKaHWs uc-
NbITYEMOro W 3TaNOHHOr0 NPMGOPOB Ha nagatouem PoHTe UMNYNbCa UMUTATOPA COSTHEYHOTO M3NydeHus. Mo pesynb-
TataMm U3MepeHNUs HEOBXOAMMO NOCTPOUTL rpachvk 3aBUCMMOCTM OTHOLLEHUSI TOKA KOPOTKOTO 3aMblKaHWsA UCMbITYemMoro
o6pasLa K TOKy KOPOTKOrO 3aMblKaHUsi 3TaIOHHOrO NPMGoPa OT 3HepreTnyYeckoit ocBeLeHHOCTN. OTKNOHEeHNE NONYyYEHHO
3aBMCMMOCTM OT €AMHWLbI He JO/MKHO MpeBbiWwaTh 1 % BO BCEM AMana3oHe 3HEPreTUUYEecKOol OCBELLEHHOCTU, B KOTOPOM
NPoOBOAAT McnblTaHna. Cnocob f) He gonyckaeTcs NPUMEHATL AN U3MEPEHU XapakTepucTuk Mmoayneli Ha OCHOBE MHOTO-
nepexoAHbIX CTPYKTYP.

8.5.8 Ecnn npu BbINOIHEHWM fanbHenWwmnx nsmepenmnin m, Uxx, UMaxc n PTax no 8.3.5 usmeHsetcsa Tem-
nepaTypa npu NOCTOSAHHOI 3HepreTUYecKol OCBELLEHHOCTH, TO PerynpoBaHne TemnepaTypbl OCYLLEeCTBASIOT
MeToAaMu B COOTBETCTBUM ¢ MK 61215 n M3K 61646.

8.5.9 Heo6Xx04MMO KOHTPO/IMpoBaThb, YTO6bI B TEYEHUM OAHOIO M3MEPEHUs TeMnepaTypa MUCMbITyeMOoro
MOAyna U TeMnepaTtypa 3Ta/IoHHOro npubopa ocTaBaIMCb NMOCTOSAHHLIMU C OTKNIOHEHMEM B npefdenax + 1 eC

8.5.10 MNoBTOpSAOT onepaummn, onncaHHble B 8.3.5-8.3.9 go Tex nop, noka He ByayT NpoBefeHbl BCe U3-
MepeHUsi. Heo6xoAVMble AN 3an0SIHEHUA TabnuLbl 2. 418 BCEX COYETaHWi 3HaYeHWn TeMnepartypbl 1 aHepre-
TUYECKOI 0CBELLEHHOCTHN. DTO 03HAYAET, YTO AO/MKHbI ObiTb U3MEPEHbLI BCEe TPebyeMble 3HaYeHNs napaMeTpoB

Uxx, Uuaxc n PTax n B Tabnuue 2. oTHOCALLEACS K KaxaoMy 13 napameTpos /,, Uxx. t/Maxc n Pmax, 4o/mKHbI
6bITb 3anOfIHEHbI BCE AYENKN.

8.5.11 inA KaxA0ro coyeTaHns ycnoBuidi NCNbITaHUIA [OMKHO ObITb NPOBEAEHO HE MEHee Tpex usmepe-
HWiA. I3mepeHus cnegyeT npofosmkaTh 4,0 TexX Nop, Noka CTaHAapTHbIe OTKIOHEHMS 3HAYEHU A napaMeTpoB
Uxx, 1 PTax fnsa KaxAoro coyeTaHusi yCnoBuii UCNbITaHNIA He OKaxyTcsa B npefgenax 5 %.

9 WHTepnonsuus pesynbTaToB uamepeHuii /k3, 1xx, Gvakc n Ptax

9.1 O6wume NonoXeHns

Ana onpefenexHus 3HaveHwi Uxx, Uuaxc 1 PTax npy NpOMEeXyTOUHbIX 3HAYEHWUAX 3HEpreTuyeckoi
OCBELLEeHHOCTW 1 TemnepaTypbl, OT/IMYHbIX OT TE€X. NPU KOTOPbIX OGbl/IN BbINO/IHEHbI HEMNOCPEACTBEHHbIE W3-
MepeHusi, cnefyeT UCMOMb30BaTb METOAMKM, NMPUBEAEHHbIE B HACTOsILLEM pasgenie. BblumcneHus cnepyet
NpoOBOAWTL C OLLEHKOW norpewHocTtu (cm. 9.6).

9.2 iHTepnonsaumsa M, Uxx, (7Maxc 1 PTax OTHOCUTENbHO U3MEHEHUA TemnepaTypsbl

[na onpepenenus /,,, Uxx. UMaxc 1 PTax npy NpoMexyTOYHbIX 3HAYEHMAX TeMnepaTypbl UCNOb3yeTcs
MeToZ, NMHEeHOW uHTepnonsuun (perpeccun) M3MepeHHol 3aBUCMMOCTU NapaMeTpa oT TemnepaTtypbl npu
[aHHOM 3HaYeHUN IHEepPreTMYecKoi OCBELLEHHOCTN.

9.3 NHTepnonauna /, OTHOCWUTENbHO N3MEHEHMSA SHEPFGTMHGCKOVI OoCBELEeHHOCT!N

Ons onpefeneHus /k3 NpU NPOMEXYTOUYHbIX 3HAUEHUSIX OCBELLEHHOCTU UCNO/b3yeTcs MeTof, MHelHoM
VHTEpRonsuum (perpeccun) n3MepeHHoi 3aBMCMOCTU OT OCBELLLEHHOCTU NpK aHHOM 3HaYeHUn TeMnepaty-
pbl

NMpumeuaHune - [N HeNMHENHbIX NPUGOPOB B LieNAX MAUHUMU3ALUM OLIMGKN UHTEPMONSALMIO 3aBUCUMOCTM OT
3HepreTMUYeckoii 0CBeL,eHHOCTU ciefyeT NPOBOANTL B OFPAHUYEHHbIX UHTEpBasax.

9.4 NHTepnonsauunsa UXX OTHOCUMTENbHO U3MEHEHUS 3HEpPreTUYecKol OCBELLEHHOCTH

[Onsi onpefenexus 3HadeHuidi UxX NPy NPOMEXYTOUYHbIX 3HAYEHUSIX SHEPreTUUYECKOl 0CBeLLeHHOCTU cie-
ZyeT BbINOMHNTb OLEHKY NapaMeTpoB M, W /12 B ypaBHEHUN PETPECCUN:
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U(E; =V, x|g(E)+v2
N0 U3MEPEHHbIM [aHHbIM.

MpumeuyaHus:

1 3TO COOTHOLLIEHWE OCHOBAHO Ha NI0rapuMnUUecKoil 3aBUCUMOCTN 1 XX U OT 3HEPreTUYEecKon 0CBeLL,eHHOCTU. VH-
Tepnonauus 3HadeHuit UuakK MoXeT 6biTb BbINOSIHEHA MO TOMY e COOTHOLUEHWIO, YTO U C Apyrum Ha6opom napame-
TPOB.

2 [Insi HenWHelHbIX NPMBOPOB B LEeNsX MUHAMU3ALUU OWMUGKU UHTEPNONsALMI0 3aBUCUMOCTW OT 3HepreTuyeckoi
OCBeLeHHOCTH crefyeT NPOBOANTL B OFPaHUYEHHbIX MHTepBanax.

9.5 NHTepnonauma PTax OTHOCUTE/NIbHO U3MEHeHUsa 3HepFeTVI‘-IECKOI7I ocBelleHHOCTH

Onsi onpegeneHust 3HadeHuii PTas npyu NPOMEXYTOUHbIX 3HAYEHWUSAX IHEPreTNUeckoli OCBELLEHHOCTM
3HaueHns B 061acTu, 6113KOI K paccMaTpyBaemMoMy MHTepPBasTy 3HEPreTUYEeCcKoi 0CBeLLeHHOCTH (B Npegenax
+ 30 %). JO/MKHbI aNMNPOKCUMUPOBATLCS MOMHOMOM, C TEM UYTOGbI YYecTb /II06YI0 HeMHENHOCTb MEXAY ABY-
MSsl TOUKaMu N3MepeHuii.

MpumeuaHue - B HEKOTOPLIX C/yyasx He yAaeTcs AOGUTLCS XOPOLUEro COBMAAEHUsi MOMyUYEHHON 3aBuUCK-
MOCTW PT/st OT /M C TOYKaMM M3MEPEHUIl Ha BbIGPAHHOM MHTEpBasie 3HAYeHWii. B 3ToM criydae creAyeT MCMosib30BaTh
HECKO/IbKO TOUEK HUXE U HECKO/TbKO TOUEK Bbille TPe6yemMOoro NpoMexyTOYHOro 3HaueHwust /bl NPy AaHHOR aHepreTuyeckoi
OCBELLEHHOCTN. MOXET Takke NoTpe6oBaThCs NPOBEAEHNE LOMNOMHUTE IbHBIX U3MEPEHMUIA NPU OCBELLEHHOCTAX, 6/IU3KNX
K Tpe6yeMoMy 3HAUEHUIO.

B cnyyae npM6opoB C NMUHENRHbIMU XapakTepucTukamu Ans onpejeneHns 3HadeHuii Ptax npu npome-
XXYTOUHBIX 3HAYEHUSIX IHEPreTNYECcKoli OCBELLEHHOCTI MOXET BbiTb UCMO/b30BaHa NMHEHas MHTEPNOoNALS.
[na aToro pasHuua mexagy 3HauyeHUsIMU 3HepreTNyeckoli OCBeLLEeHHOCTH, NPU KOTOPbIX NPOBeAeHbl fBa COo-
cefHux nsmepenns BAX. He gomkHa npesbiwartb 30 % (cm. M3K 60891:2009).

9.6 MPUMEHNMOCTL METOZOB annpoKcumauum

MeTogbl annpokcumauumn no 9 2-9.5 cuntaroTcst NPUMEHUMbIMU, ECNIN AOCTUTAETCA abCoMOTHBLIA MUHK-
MYM (PYHKLMKN OLLINOKMN.

VMiccnenys noBepxHOCTM OLIMOKM, NOATBEPXKAANT, YTO AOCTUraeTcsi abCoMOTHLIA MUHUMYM (DYHKLUN
ownbkn. Ecnv npumeHMMOCTb METOA0B He NOATBEPXAEHA, MOMyT ObiTb UCNO/Mb30BaHbI Apyrue cOOTBETCTBY-
oLme MeToapl.

10 OnpegeneHne HOMUHaNbLHO MOLLHOCTU

[ns kaxporo ucneityemoro obpasua no gaHHbiM PTas 13 1abnvubl 2 1. NpyM HE06X0AMMOCTH, NCMONb3YS
[aHHble NHTepnonALMY No MeToy, onMcaHHoOMy B 9.5. onpefensitoT 3HayeHne PTag ansa Bcex yCTaHOBNEHHbIX
YC/IOBUIA NCMbITaHWSA, NPUBEAEHHbIX B pasfene 7 u Tabnuue 1. na Kax[oro Tmna MoAynei BblYUCAAT cpea-
Hee Mo TpeM MCnbITyeMbIM 06pasuam 3HauyeHne A/15 KaXA0ro 13 yCTaHOB/IEHHbIX YC/I0BUIA (3@ UCKIIOYEHNEM
CYW). MonyyeHHble TakuM 06pa3oM cpefHue 3HauYeHUs C ykasaHMeM guanasoHa OTK/IOHEHWUA B MEHbLUYIO U
60/1bLUYI CTOPOHbI YKa3blBalOT B MPOTOKOJIE UCMbITaHWI B KAYECTBE HOMUHA/ILHOTO 3HAYEHWSI MOLLHOCTU NpK
KOHKPETHbIX YCTaHOBJ/IEHHbIX YCTOBUAX U UCMOJb3YTCA A1 MapKMPOBKY, Kak yka3aHo B pasgene 4. CpegHee
N MUHUManbHoe 3HayeHus PTax npu CYW fo/KHbI GbITb MCNOMNb30BaHbl 418 MapKUPOBKM M yKasaHbl Ha 3a-
BOACKO Tabnuuke (cM. pasgen 4).

12



CBefileHns 0 COOTBETCTBUU
cTaHpgaptam Poccuiickoi

Ta6bnuua OA 1

O603HaveHne CCbI04HOTo
MEeX[yHapoAHOro cTaHzapTa
M3K 60410

M3K 60891:2009

M3K 60904-1

M3K 60904-2

M3K 60904-3
M3K 60904-5

M3K 60904-7
M3K 60904-9
MO3K 60904-10

M3K 61215:2005
M3K 61646:2008
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Mpunoxexnve OA
(cnpaBo4Hoe)

CCbIJIOUYHBIX MEeXAYHApPOAHbIX CTAHAAPTOB CChI/TIOYHbIM HALMOHAbHbIM
depepaumm (M gelicTBYOLWNM B 3TOM KayeCTBE MEXrocyAapCTBEHHbIM
cTaHJapTam)

CreneHb O603HaueHMe 1 HaMMeHOBaHVE COOTBETCTBYHLLEro HauMoHa/1IbHOro
COaTOETCTBKA CTaHOapTa
*

FOCT 28976-91 (M3K 891-87) doToanekTpuyeckme npnbo-

MOD pbl N3 KPUCTANINYECKOTO KpeMHUS. MeTofunKa KOppekuum no
TemnepaType 1 06/1y4eHHOCTN pe3ybTaToB N3MEPEHUS BOMbT-
amnepHoii xapakTepucTuku

FOCT 28977-91(M3K 904-1-87) doToanekTpuyeckne npnubéopsbl.

MOD YacTb 1. ismepeHunsa hOTO3NEKTPUUYECKUX BOSTbT-aMNePHbIX
XapakTepucTuk
MOD FOCT P 50705-94(M3K 904-2-89) doTo3neKkTpuyeckme npuoopsbl.

YacTtb 2. Tpe6oBaHMA K 3TANIOHHbIM CO/THEYHBIM 3N1IEMEHTaM

FOCT P M3K 60904-5-2013

DT Mpubopsbl quOToaneKTquecme. YacTtb 5. OnpepgeneHne akBu-
BaJ/IEHTHON TemnepaTypbl METOLOM U3MEPEHUS HAMNPSXKEHUSA
X00CTOro xoga

FOCT P M3K 60904-10-2013
IDT Mpubopsl hoToanekTpuyeckne. Yactb 10. MeToabl onpegene-
HUS INHEHOCTN XapaKTepucTuK

FOCTPMO3K 61646-2012

DT Mogynu (hOTOINEKTPUYECKNE TOHKOMIEHOUHbIE HA3EMHbIE.
MopsiAoK NPOBEAEHNS UCNbITAHUIA 415 NOATBEPXKAEHUS COOTBET-
CTBUA (DYHKLMOHA/BbHLIM XapakTepucTukam

» COOTBETCTBYIOLNIA HALMOHA/bHBIV CTAaHAAPT OTCYTCTBYET. [l0 €ro YTBEPXAEeHUs1 pEKOMEHAYEeTCs UCMOob30BaTh
nepeBoj, Ha PYCCKnii Si3blK JaHHOTO MeXAyHapOoAHOro CcTaHAapTa.

MpumeuaHue - BHacTosweli TabnnLe UCNOMb30BaHbI Clefylolne YCoBHble 0603HAUYEHNSI CTENEHU COOT-

BETCTBUA CTaHAaPTOB:

- HOT - MAEHTUYHbIE CTAHAAPTLI;
- MOD - MoAudMLUMpoBaHHbIE CTaHAAPTHI.
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Bubnunorpadusa

(1) M3K 61853-2 Mogynu oToanekTpuyeckme. OnpegeneHne pabounx xapakTepucTuK W 3HepreTuyeckas
oueHKa. YacTtb 2. MI3amepeHune cnekTpanbHOro pacnpegeneHnus, yrna nageHus n paéouein temnepatypbl Mmogyns (IEC
61853-2 Photovoltaic (PV) module performance testing and energy ratmg-Part 2. Spectral Response. Incidence Angle
and Module Operating Temperature Measurements)

(2) M3K 61853-3 Mogaynu choToanekTpuyeckne. OnpegeneHne pabounx xapakTepucTuK n aHepreTuyeckas oleHka. actb
3. 3HepreTnyeckan oueHka (IEC 61853-3 Photovoltaic (PV) module performance testing and energy rating-Part 3:
Energy Rating of PV Modules)

(3) M3K 61215:2005 Mopaynu hoTo3aNekTpuyeckme Ha3eMHble 13 KPUCTaNIMYeckoro KpemHums. MeTtoabl UCNbITaHUi
(IEC 61215:2005 Crystalline silicon terrestrial photovoltaic (PV) modules - Design qualification and type approval)

(4) M3K 61646:2008 Mogynun oToanekTpuyeckme TOHKOMIEHOUYHblE Ha3eMHble. TpeboBaHNA K KOHCTPYKLUN U TU-
noebIM vcnbiTaHmam (IEC 61646:2008 Thm-fllm terrestrial photovoltaic (PV) modules - Design qualification and type
approval)

(5) ICO/M3K 17025 O6Lme Tpe6oBaHUS K KOMMETEHTHOCTH UCNbITATENbHbLIX U KaNnMBpPOoBOUHbIX nabopatopuii (1ISO/

IEC 17025 General requrements for the competence of testing and calibration laboratories)

(6) M3K 60904-10 Mpubopbl choToanekTpuyeckne. Yactb 10. Metogbl onpegenenvs nuHeiHoctn (IEC 60904-
10:2009 Photovoltaic devices - Part 10: Methods of linearity measurement)

(7) M3K 60891:2009 Mpu6opbl hoTo3aNeKTpMYECKMe 13 KPUCTaNINYecKoro KpemHus. Koppekuns BonbT-aMnepHbIX
XapakTepucTuk no temnepartype u ocselleHHocTn (IEC 60891.2009. Photovoltaic devices of crystalline silicon -
Procedures for temperature and irradiance corrections to measured current voltage characteristics)

(8) M3K 60904-3 Tpubopbl hoToanekTpmnyeckne. Yactb 3: MpUHLUMNLI M3MEPEHUs NapaMeTpPOB Ha3eMHbIX (POTO3Nek-
TpUYecknx NpuMGopoB NpW CTaHAAPTHOM CNEKTPasbHOW NMOTHOCTM 3HepreTuyeckoii ocseleHHocTn (IEC 60904-3,
Photovoltaic devices - Part 3: Measurement principles for terrestrial photovoltaic (PV) solar devices with reference
spectral irradiance data)

(9) M3K 60904-1 Mpubopbl oToanekTpuyeckne. Yactb 1. MiamepeHne BonbT-aMnepHbiX xapaktepucTuk (IEC 60904-1
Photovoltaic devices - Part 1: Measurement of photovoltaic current-voltage characteristics)

(10) M3K 60904-5 Mpu6opbl hoToanekTpuyeckme. Yactb 5. OnpegeneHve 3KBMBaNEHTHOW TemnepaTypbl 3sne-
MEHTOB (POTO3/IeKTPUYECKUX NPMBOPOB METOAOM HanpsxeHusa xonoctoro xoga (IEC 60904-5 Photovoltaic devices -
Part 5. Determination of the equivalent cell temperature (ECT) of photovoltaic (PV) devices by the open-circuit voltage
method)

(11) M3K 60904-2MMpun6opbl oToanekTpuyeckne. Yactb 2. TpeboBaHMA K 3TaNOHHbIM COSIHEYHbIM 3nemeHTam (IEC
60904-2. Photovoltaic devices - Part 2. Requirements for reference solar celts)

(12) M3K 60904-7 Mpu6opbl hoToanekTpuyeckne. YacTtb 7. PacueT cnekTpasnbHO MonpaBku NpU U3MEpPeHUsx
(IEC 60904-7. Photovoltaic devices - Part 7. Computation of spectral mismatch correction for measurements of
photovoltaic devices)

(13) M3K 60904-9 Mpubopbl choToanekTpuyeckne. Yactb 9. Tpe6oBaHNA K paboumMM xapakTepucTukam ummutaTo-
poB coniHeuyHoro n3nyyenus (IEC 60904-9 Photovoltaic devices - Part 7: Solar simulator performance requirements)
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