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HALUWOHANbHBIN CTAHAAPT POCCUNCKOW ®PEAEPALUMN

NMPUBOPbI ®OTOIINEKTPUHECKUE
YacTtb 1
A3mepeHue BonbTaMnepHbIX XapakTepucTmuk

Photovoltaic devices. Part 1.
Measurement of photovoltaic current-voltage characteristics

Dara BBegeHua — 2015—01—01

1 O6nactb npuMeHeHus

HacToawwmii crangapt pacnpoctpaHsieTcs Ha oToanekrpuyeckue npubopbl W ycTaHasnusaer
METOAbl U3MEPEHUSI BONbTAMMNEPHbIX XapakTepucTuk hoToanekTpuyeckux npubopos Npu €CTECTBEHHOM U
MCKYCCTBEHHOM  COMMHEYHOM  OCBeLUeHMM. IOTU  MeToAbl  pacnpoCTPaHAIOTCA Ha  OTAENbHble
cdoToanekTpudeckue  npeobpasoBatenu  (COMHEYHble  dMEMeHTbl), COOpkM  (POTOINEKTPUIECKUX
npeobpasoearenei (CONHEYHbIX ANEMEHTOB) U HA (hOTOINEKTPUIECKUE MOAYNN.

MpumevyaHuns:

1 OaHHbli cTaHAapT NPUMEHUM K NpUbopam Ha OCHOBE MHOMOMEPEXOAHbLIX ANIEMEHTOB NPU YCIOBUM, YTO KadKAbIA
nepexof co3aaeT TaKoW Xe TOK, Kakol OH cozgaBan 6bl NpyU OCBELLEHUM €0 CBETOM CO CTaHAapTHLIM cnekTpoMm AM 1,5
(M3K 60904-3).

2 [laHHblil cTaHaapT NpUMeHUM K poToarnekTpuyeckum npubopam, npefiHasHayeHHbIM ANA UCNONb30BaHWUSA Npu
KOHLIGHTPUPOBAHHOM WU3Ny4YeHUW, €ecru B TMpoLiecce M3MepeHWid u3nydeHue nocTynaeT noj NpAMbIM - YoM
nepneHAuKynApHO K pabodeil MoBepxHOCTW npubopa WNW BLIMONHAETCA KOPPeKUUs OTKNOHEeHWS OT NpSIMOro
HOPMansHOro 3TanoHHOro cnekTpa.

CTaHaapT YycTaHaBfnMBaeT OCHOBHble TpeboBaHUA K W3MEPEHMI0 BONbTaMMNEpPHbLIX Xapaktepuctuk (BAX)
oToanekTpuyeckux Npubopos, MOPSAOK NPUMEHEHUA PasNUYHBIX WUCMONb3YEeMbIX B HacTosllllee BPeMsi METOAMK,
MeTofbl UCMBITAHUIA U MPUEMbl YMEHbLLEHUA NOTPELLHOCTN U3MEPEHUiA.

MpuMmeyvyaHue — TepMUHbl «UCMbITbIBaeMbli obpaseu», obpasel; OTHOCATCA K NoGOMy M3 ykazaHHbIX
hoToanekTpudeckunx npnbopos.

WUcnbiTaHue ABYCTOPOHHMX MpUBOPOB MOXET OTMUYATLCA NPOLeAypoil W3MEepPeHMs TemnepaTypbl.
N3mepennss Temnepartypbl B 3TOM Crny4yae [OSDKHbI MPOBOAMTLCA MO cneuuansHoW meToauke. Moxer
notpeboBaTbCA WUCNONb30BAHME COOTBETCTBYIOLUMX CheuuanbHbX CPEeACTB U3MEPEHUA W STanoHHOro
npubopa.

2 HopmMaTtuBHbIe CCbINIKU

B HacrosweM ctaHpapTe Mcnonb30BaHbl HOPMATMBHLIE CCbISIKM HA MPUBEAEHHLIE HUXE CTaHAAapTbI.
Ons gaTMpOBaHHbLIX CCbINIOK NMPUMEHAETCA TONbKO yka3aHHOe u3gaHue. Ons HeaaTMpOBAaHHbLIX CCbIMOK
NPUMEHSIeTCA NnocneaHee U3gaHue ykasaHHoro JokymeHTa (Co BCEMU nonpasKkamMu).

M3K 60891 MMpubopbl (POTOSMEKTPUYECKNE M3 KPUCTaNnM4Yeckoro KpemHus. Koppekumss BOnbT-
aMnepHbIX XapakTepucTuk No TemnepaType u sHepretTuyeckon ocseweHHocTu (IEC 60891:2009 Photovoltaic
devices of crystalline silicon. Procedures for temperature and irradiance corrections to measured current
voltage characteristics)

M3K 60904-2 TMpubopbl doToanekTpuyeckne. Yactb 2. TpeboBaHMA K STANOHHbIM CONHEYHbLIM
anemenTam (IEC 60904-2 Photovoltaic devices — Part 2: Requirements for reference solar cells)

M3K 60904-3 Mpubopbl choToanekTpudeckne. Yacts 3. MNpUHUMNLI U3MEPEHMSA NAPAMETPOB HA3EMHbIX
nNpubOpOB Mpu 3TaNOHHLIX CNEKTpax aHepreTudeckon oceeweHHocTn (IEC 60904-3 Photovoltaic devices —
Part 3: Measurement principles for terrestrial photovoltaic (PV) solar devices with reference spectral
irradiance data)

M3K 60904-5 Mpubopbl doToanekTpuyeckne. Yacte 5. OnpepeneHne sKBUBANeHTHON TeMNepaTypbl
METOAO0M MW3MEepeHus HanpspkeHua xoroctoro 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)

MU3paHue odpuumnanbHoe
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M3K 60904-6 [Mpubopbl doToanekTpudeckne. Yactb 6. TpeboBaHUA K STANOHHLIM COSNHEYHbLIM
moaynsim (IEC 60904-6 Photovoltaic devices — Part 6: Requirements for reference solar modules)”

M3K 60904-7 TMpubopbl ¢otoanekTtpuueckne. Yactb 7. Pacuer cnekTpanbHbiX MNONPaBOK nNpu
uamepeHusax (IEC 60904-7 Photovoltaic devices — Part 7: Computation of spectral mismatch correction for
measurements of photovoltaic devices)

M3K 60904-9 lNpubopbl doTtoanektpuyeckme. Yactb 9. TpeboBaHus Kk pabounm xapakrepuctukam
UMUTaTOPOB conHeyHoro u3nyyenusa (IEC 60904-9, Photovoltaic devices — Part 7: Solar simulator
performance requirements)

M3K 60904-10 MNpubopbl doToanekTpudeckue. Yactb 10. MeTtoabl onpeaeneHus AUHENHOCTU
xapakrepuctuk (IEC 60904-10:2009 Photovoltaic devices — Part 10: Methods of linearity measurement)

NCO/MOK 17025 O6wme TpeboBaHUS K KOMMETEHTHOCTM MCMbITATENbHLIX W  KanuGpOBOUHbLIX
na6opatopuin (ISO/IEC 17025 General requirements for the competence of testing and calibration
laboratories)

3 O6wume TpeboBaHUA

a) NamepeHns aHepreTu4ecKon OCBELLEHHOCTU AOSDKHbI MPOBOAUTCA C UCMONbL30BAHMEM 3TaNOHHOrO
coTtoanekTpuyeckoro npubopa unu nUpaHomeTpa. JTanOHHbIM MNPUMOOP AOMKEH ObiTb W3rOTOBAEH WU
oTkanubpoBaH B cootBeTcTBUU ¢ MOK 60904-2 u MOK 60904-6. CnektpanbHasaA 4yBCTBUTESNbHOCTb
9TanNoOHHOr0O npubopa AomKHA COOTBETCTBOBATb CMEKTPasibHOW YYBCTBUTENBLHOCTM  MCNbLITHIBAEMOro
obpasua, nubo cneayeT BLINOMHATL KOPPEKUMIO HA HECOBNajeHue ChnekTpanbHOW YyBCTBUTESNIbHOCTM B
COOTBETCTBUU c
M3K 60904-7. B Aaunana3oHe 9SHepreTMyYeckol OCBELIEHHOCTU, B KOTOPOM MPOBOAATCA WCNbITaHUA,
3TanoHHbIA NPUBOP AOMKEH UMETL NIMHENHYIO 3aBUCUMOCTb TOKA KOPOTKOIO 3aMblKaHWUSA OT SHEPreTU4eCcKon
O0CBELLUEHHOCTU. JIMHENHOCTb onpeaenseTcsa B cooTBeTcTBUU ¢ MOK 60904-10.

Ons n3amMepeHuin npu ecTteCTBEHHOM COSIHEYHOM OCBELUEHMM, B YCMOBUSIX, KOrga nageHue npsmbix
COMHEYHbIX NyYeln He SABNAETCA HOPMasrbHbIM K paboyei MOBEPXHOCTU UMM OMM3KUM K HOPManbHOMY,
pPEeKOMEHAYEeTCA WUCMOMb30BaTh STanNOHHbLIM MpMbOp TOro e Tuna M pasmepa, YTo M UCMNbITbIBaeMble
npubopel. Unu, ans cnyvas coToanekTpuyeckux Mmoaynen u Oatapein, pekoMeHAyeTCs MUCMNosfb30BaTb
MHOFO3MEMEHTHYI0O COOPKY, COCTOSILLYIO M3 STAriOHHOIO 9yIEMEHTa, OKPYXEHHOT0 APYrMMU 3feMEeHTamm
(oencTBylOMMU MU Mynsbkamn). B aTom cnyyae Kopnyc, KOHCTPYKUMA U repmeTusauus, popma, pasmep u
3a30pPbl AOMMKHbI ObITb TAKUMU XKe, KaK y MOAYNen, KoTopble 6yayT UCNbITLIBATLCA.

MpuMedaHune — JTaroHHbIl NpUGOpP CYUTAETCA COBMAAalOWNUM MO CNEKTPanbHLIM XapakTepucTukam c
UCrbITEIBaEMbIM  06pa3LioM, €Ci TEXHOSIOTUA M3rOTOBNEHUSI €r0 3S1IEMEHTOB, KOHCTPYKTUBHbIE OCOBEHHOCTU W
repMeTU3aLMs Takue xe, Kak y UCTbIThiIBaeMoro obpasya. B NpoTMBHOM cnyvae B NPOTOKONE UCMbITaHWi AOMKHO GbiTb
OTpaXeHOo HecoBMajeHUe CrekTparbHLIX XapakTepucTuk.

b) TemnepaTypbl 3TanoHHoro npuéopa u obpasua cneayeTt U3MepsTb NPUGOPamMn C TOUHOCTbIO 1 °C
W NOBTOPSEMOCTbIO B npeaenax 0,5 °C. Ecnu Temnepatypa 3TanoHHoro npuGopa oTnuyaeTcs ot
TemnepaTypbl, NP KOTOPON NPOBOAMMACk ero kanubpoeka, Gonee yem Ha 2 °C, B kKanUGPOBOYHOE 3HAYEHUE
cneayeTt BHECTU MONPaBKy B COOTBETCTBUMM C U3MEPEHHON TeMnepaTypoin. Ecnu ucnonb3yerca nupaHomeTp,
u3MepeHue TeMnepaTypbl U BHECEHME TEMNEPATYPHON NONPABKW B €r0  BbIXOAHOIW CUrHaN He TpebyloTes.

¢) Pabouas noeepxHOCTb oBpasua AorkHa GbITb KOMNNaHapHa pabouert NOBEPXHOCTU 3TAnOHHOro
npuGopa B npegenax yrna +2°.

d) HanpspkeHus u Toku cnegyeTt usMepsitb npubopammu ¢ TOMHOCTbIO 0,2 % OT HANPSHKEHUSA XONOCTOro
X04a U TOKa KOPOTKOro 3amblkaHusl. Mpu perucrpaummn gaHHbIX He06X0AMMO TLATeNbHO BbIOpaTh Anana3oH
namepeHnuii. MogknioueHue cneayeT BbINOMHATbL HE3aBUCMMbIMM MPOBOAAMM MUHUMANbLHO BO3MOXHOW
AnvHbl. Ecnu  ucnbiTbiBaembili  obpasey BMS€TCA MOAYNEM, 4-NPOBOAHOE MOAKMIOYEeHWe AO0SDKHO
BbINONMHATLCA K  KOHTAKTaM unu BbiBOAAaM. EcCnu wucnbiTbiBaeMblii obpasel; SBNAETCA 3NEeMEHTOM,
4-npoBOAHOE NOAKNIOYEHUE AOIDKHO BbIMOSIHATLCA K KOHTAKTHBIM LUMHAM 3fIeMEeHTa.

MpumMedaHue — lNpu NpoBeAEHUN UCNIbITAHUI 3nemMeHTOB Heob6XoAMMO TLjaTenbHo BbiGupaTb cnocob ux
NoAKntoHeHUs. Bo3MOXHO MOsIBrieHUe pasnuumii B pe3ynbTaTax W3MepeHWid Npyu NOAKMIoYEHUN NasiHEIMU BbIBOAAMU U
npu NpUMEHeHUU nogkntodeHUss 6e3 nalku MPYXUHHBIMU KOHTAKTHBIMUA KONOAKaMW WNMU NPOBOASALLMMU NNACTUHaMM,
uMeroWmUmMn Gonbluylo NoWajb COEAWHEHUS] C KOHTAKTaMW 3dMeMeHTa Ha TbiflbHOW cTopoHe. [pu noaknoyeHun
anemMeHToB 6e3 nanku MoXeT GbiTb MONyYeHO cyllecTBEHHO Gonee BLICOKOE 3HaYeHWe KoadbduuueHTa 3anosiHeHUs
BAX, 4TO XxapakTepHO ANA MoAyns M3 Takux aMeMeHTOB. BbiOpaHHbIi TN MOAKIIOMEHUSI JOMKEH COOTBETCTBOBATb
GyayLieMy UCNONb3OBAHWIO ATTIEMEHTOB UMK BLINOITHAEMOMY U3MEPEHUIO.

" 3ameHeH Ha IEC 60904-2(2007)
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e) TOK KOPOTKOrO 3amblkaHUsi HeOoOXO0AMMO W3MEpPATb MPWU HYNEBOM 3HAYEHUU HaMpPsHKeHWs ¢
UCMONb30BaHUEM NEPEMEHHOT0 CMeLleHust (MPeanoyvTUTENbHO SMEKTPOHHOro), npeAHasHayeHHoro Ans
KOMMNeHcauun nageHusi HanpshkeHUs Ha NOCNefoBAaTENbHO BKMIOYEHHOM BHELLHEM COMPOTUBMEHUU. Takke
3HAYEHMEe TOKA KOPOTKOrO 3aMblKaHUSA MOXET ObiTb nonmyyeHo akcTpanonsuuen BAX. Kpusasa BAX moxer
OblTe MPOAOIMKEHa A0 HYNEBOIO 3HAYEHWS HANPSHKEHWS MpPU YCMOBWUM, YTO MAAEHUE HaNPSAXEHUA He
npeeblWaeT 3 % OT HanpPsKEHUS XONOCTOr0 Xo4a WCnbiTbiBAeMOro obpasua, a Taioke npu ycnosuu
nUHENHoCcTH yyacTtka BAX.

f) ToyHOCTb npoueayp BHECEHUA TeMmnepaTypHOW MONpaBkM W MOMPAaBKW Ha 3HEpreTU4eckylo
ocBeLUeHHOCTb B cooTBeTCcTBUM ¢ MOK 60891 TpebyeTca nepuoanyecku npoBepaTh, usmepsas BAX obpasua
npu BbIOPAHHLIX YPOBHSIX 3HEPreTUYECKOW OCBELUEHHOCTM W TeMnepaTtypbl U CPaBHUBAA MONYYEHHbIE
pe3ynbTaThbl C 3KCTPaNONMPOBAHHLIMU JaHHbIMK B COOTBETCTBUM ¢ MOK 60904-10.

MpuMedaHue —Ecnu TemMnepaTypHble NONpaBKu U MOMPaBKUA MO 3HePreTUYEeCcKoi OCBELLEHHOCTU BBOAATCA
B LUMPOKOM AWanasoHe, KOPPEKLMS MapaMeTpoB MOAYNMS MOXET CyLUECTBEHHO MOBMUSATb HA pe3ynbTaTbl UCTBbITAHUS.
CrnepyeT TaKkke C OCTOPOXHOCTbIO “cronb3oBaTb MapaMmeTpbl Mofyns. B 4acTHOCTW, OAHO 3Ha4eHue
nocreAoBaTeNbHOrO CONPOTUBIIEHNSI He MOXET GbiTb MPUMEHEHO KO BCeli NapTuu 0GpasLioB 04HOTO TUNA.

Mpu NpoBeAeHUN U3MEPEHWIT HeCTabunbHbIX hoTOINEKTPUIECKUX NpUBOPOB cneayeT yaenaTb 0coboe
BHMMaHWe BbliOOpy Haubonee nokaszaTenbHOW CMEKTPanbHOM XapakTepPUCTUKU, XapakTepusylowen AaHHbIA
npubop.

4 cnbiTatensHoe obopyanoBaHue

4.1 /icnbITaHUA NPU €CTECTBEHHOM COJIHEYHOM OCBelleHUmn

Onsa npoegeHns uamepenus BAX npu ecrecrBeHHOM CONIHEYHOM OCBeLLeHUn TpebyeTca cneayiowee
o6opynoBaHue:

a) OTanoHHbIN (POTOINEKTPUYECKUIA NPUOOP MNU NUPaHOMETP, COOTBETCTBYIOLUMIA XapakTepucTukam
ucnbiTbiBaemMoro obpasuya B Tpebyembix AManasoHax IHEPreTUYEeCKONM OCBELLEHHOCTH, CNEeKTPanbHOro
pacnpeaeneHus u TemnepaTtyp U oTBeyaioLmii TpeboBaHUsIM, NPUBEAEHHBLIM B Nepeyucnernu a) pasaena 3.

b) Ecnn Heo6xoauMo, CpeacTBa U3MEpPEHUs TEMNEepPaTypbl 3TaflOHHOro Npubopa, KoTopble 0TBEYaloT
TpeboBaHuaM nepedncnieHnm b) pasgena 3.

c) Ob6opyanoBaHue, ykaszaHHoe B MOK 60904-5, ana onpeaeneHus TemnepaTtypbl MCMbITLIBAEMOro
obpasua kak o9KBMBaNeHTHOW Temnepatypbl (3T) uMNUM MHbIE CpeacTBa M3MEpPEeHUs TemnepaTtypbl
ucnbiTbiBaEMOro obpasua B COOTBETCTBUM C nepevnucneHuun b) pasaena 3.

d) Mpubop, obecneunBaloOLmMii BO3SMOXHOCTb NPOBEPKM KOMMMAHAPHOCTU pPabounx MOBEPXHOCTEN
aTanoHHoro npubopa u ucnbiTbiBaEMOro obpasua B npeaenax yrna + 2°.

e) [IeyxoceBas cucreMa cnexeHus, obecneumsaiowan cnexxeHune sa ConHuem Takum o6pasom, utobbl
nocrynatoLiee usnyyeHue Obino NEepneHAuKYNSpHO K pabouuM noBepxHOCTAM o6pasua v 3TanoHHOro
npubopa B npegenax yrna nageHus + 5°.

f) Cnektpopaguometp, o6ecneuuBalowmini  U3MEPEHWEe  CNEeKTPasnbHOrO  pacnpeaeneHus
9HEepreTM4YeCKOn OCBELLEHHOCTU B AMana3oHax CnekTpanbHOW YyBCTBUTENBHOCTU UCNbITbIBaEMOro obpasua
U 3TaNoHHOIO Npubopa, ecnu HeoOXoAUMbI NONPABKMU HA HECOBNAAEHNE UX CMIEKTPANbHbIX XapaKTepPUCTUK B
COOTBETCTBUM C NEPEUUCNEHUM a) pa3aena 3.

g) Mpubopbl Ana M3mMepeHUs HaNpsHXKEHMA U Toka obpasya v 3aTanoHHOro npubopa, oTBevaloLme
TpebosaHuam nepeuncnennn d) pasaena 3 .

h) 3kBuBaneHTHas Harpyska ¢ perynupoBKol B TpebyeMOM ananasoHe MOLUHOCTH.

i) Mpubop ana HenpepbiBHOW 3anucu BAX: camonucel, 3anoMuHalollee YCTPOWCTBO WU MHOE
aHarnornyHoe yCTponcTBo.

j) NHoit npu6op ana nsmepenuns BAX Bmecto npubopos, ykasaHHbIX B NepeUYUcneHunx g)—i) pasaena 3.

4.2 icnbITaHMA NPU UCKYCCTBEHHOM COSMTHEYHOM OCBEeLeHUN

Ona npoBeaeHus uaMepeHuit BAX npM  MCKYCCTBEHHOM COMHEYHOM OCBelwleHun Tpebyercs
cnegaytoulee obopyaoBaHue:

a) OTanoHHbIN )OTOINEKTPUYECKMI NpMbop, COOTBETCTBYIOLLMIA XapakTEPUCTUKAM WUCMLITLIBAEMOrO
obpasua B TpeOyembix AuanasoHax JHEPreTUYEeCKOW OCBELLEHHOCTM, CMEKTPanbLHOro pacnpefeneHns u
TeMnepaTyp u oTeevalowwmin TpeboBaHUAM, NPUBEAEHHLIM B NepevucneHuy a) pasgena 3.

b) Cpeacrtea namepeHusi TeMnepaTypbl 3TanNOHHOrO npubopa U UCMLITLIBAEMOro o6pasua, KoTopble
oTBeyatoT TpeboBaHusAM nepeuncrnieHun b) pasgena 3.

¢) Wmutatop comHeyHoro usnyyeHuss knacca BBB wunu nydwe B cootsetcteum ¢ MIK 60904-9.
Paboyass 30Ha u3MepeHun wumHUTaTopa AOMKHA OblTb paBHA MM OONbLUE 30HbI, 3aHUMAEMOW
UCMbITbIBAEMbIM 06PAa3LIOM.
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d) [artymk 3HEepreTM4eckom OCBELLEHHOCTU, CMOCOOHbLIA OTCMEXMUBATb MIHOBEHHYIO 9HEPreTUYECKYIO
OCBELLEHHOCTb B MNIOCKOCTM M3MepeHuit umutatopa. Hatumk JomkeH OblTb NUHENHbIM B AuUanas’oHe
BHEpPreTUYeCcKon OCBELLEHHOCTH, B KOTOPOM NpoBoasAaTcs usmepenus (cm. MOK 60904-10).

e) CnekrtpopaguomeTp, obecneunBaioLLmit M3MEepeHne  CheKTpanbHOro  pacnpegeneHus
QHEepreTMyeckoM  OCBELUEHHOCTM uMuTaTopa B JuanasoHax CrekTparibHOM  YyBCTBUTENbHOCTM
UCMbITEIBAEMOTo 00pasua u 9TanoHHOro npubopa, ecrnu HeoOXoAMMbI MOMPAaBKM HA HECOBMAAEHWe ux
cneKTpanbHbIX XapakTepUCTUK B COOTBETCTBUM C NepeYncrneHun a) pasgena 3.

MpuMeyaHUe — OMUCCUOHHbIE Mamnbl TUMNA KCEHOHOBLIX CrieflyeT MPUMEHsITb C OCTOPOXHOCTLIO MM
UCMBITAHUSX MOAYMEH M3 OfHOMEPEXOAHLIX W MHOMOMEPEXOAHLIX MPSAMO3OHHLIX CTPYKTYp. W3MeHeHUe LUMPUHBI
3anpeLLyeHHON 30Hbl CTPYKTYpPEI (3NIeMeHTa CTPYKTYpbI), 0BYCMOBNIEHHOE USMEHEHWEM TeMNEepPaTyphl, MOXET MPUBECTU K
MPOMYCKaHWIO SMIEMEHTOM (SMEMeHTammn) CTPYKTYpbl HEKOTOPbIX SMUCCMOHHBIX MWHUA namnbl U K 3HaYUTENbHLIM
caBuram B pabouux xapakTepucTukax. [ns MHOroNepexofHbIX — MPsSMO3OHHBIX CTPYKTYP 3TU U3MEHEHUS LUMPUHBbI
3anpeLyeHHoN 30HbI MOTYT Takke W3MEHUTH GamnaHc TOKOB OTAENbHbIX SMIEMEHTOB CTPYKTYphl, W MPUBECTU K
LOMONHUTENBHBIM CABUraM B paboumnx XxapakrepucTukax.

5 cnbiTaHnsa Npu ecCTeCTBEHHOM COJFIHEYHOM OCBeLEeHUN

N3mepeHunst npu eCTeCTBEHHOM COMHEYHOM OCBELLEHUW crneayeT NpoBOAUTE TONBKO NPKU YCMOBUM, YTO
kone6aHua CyMMapHO SHEPreTUYeCcKONn OCBELLEHHOCTU BO BPEMS U3MEPEHUI COCTaBNAIIOT He Bonee +1 %.
CKOpOCTb BETPA HE npeBbiwaeT 2 m/cek. Ana uamepeHuin, pesynbtartbl KOTOPbIX NOANIEXAT NPUBEAEHUIO K
CTaHZapTHbIM yCnoBuaAM ucnbitaHui (CYW), 3HaueHue SHepreTUYECcKon OCBELLUEHHOCTU AOMMKHO ObiTb He
meHee 800 BT/w’.

MeTtopn ucnbitaHui

5.1 YcraHOBUTE STanoOHHbIA NpuMBOpP U WCMbLITbIBAEMbIW 0Opasel HA [ABYXOCEBOM Cheasiem
YCTPONCTBE KaKk MOXHO Onumxe Apyr K Apyry Takum oGpasom, 4ToObl paboune NOBEPXHOCTU ITArNOHHOro
npubopa u ucneiTeiBaeMoro obpasya obinmu kKomnnaHapHol. Paboune noBepxHOCTH 060MX NPUOOPOB AODKHbI
ObiTb NEPNEHAMKYNAPHBI MPSIMbIM COMHEYHBIM Nydyam B npeaenax yrna naaewus +5°. lMoakniouute
HeobxoaumMoe usMepuTenbLHoe o6opyaoBaHme.

M pumMeyvyaHne — aOns YMeHbLUeHNA BINNAHNA N3MeHEeHUn CNeKTpanbHOro pacnpejeneHua 3Hep|’eTVI‘-IeCKOIZ
OCBELUEeHHOCTU ONuncCaHHble HUXe U3MepeHUA crnegyeTt Npou3BoaUTb HaACTONbBKO 6bICTp0, HaCKOIbKO 3TO BO3SMOXHO B
npeaenax HeCKOJIbKMX YacoB O4HOIo AHA. Ecnu 970 HEBLINOMAHMMO, cnefyeT BBOAUTL CNieKTparibHble NONpaBKy.

5.2 Ecnn ucnbiTbiIBAEMbIM MOAYNb U STarlOHHbIA NPUMOOP CHabXeHbl CpeacTBaMu perynupoBaHust
TeMnepaTypbl, ycTaHOBUTE Tpebyemoe 3HaueHue TemnepaTypsi.

Ecnu Takoe perynupoBaHue Temnepartypbl He MOXET ObITb MCNONb30BAHO, TO:

5.2.1 3awwmTuTe UCnbITbiBAaEMbIN OOpa3seL, U 3TanoHHbLIA NpMOOpP OT COMHLA U BETPA, AOXAUTECH, KOTAa
TeMmnepaTypa obpasua u sTanoHHoro npubopa yCTaHOBATCS HA YPOBHE TEMMEPATYpPbl OKPYKAIOLLEW cpefbl
C OTKMNOHEHWeM B npeaenax £2 °C, unu,

5.2.2 [OoxaguTecb, MNoka TemnepaTtypbl UCNbITLIBAEMOro obpasya W 9TanoHHOro npubopa
CTabuMNM3NPYIOTCA, UMK,

5.2.3 Cospainte ycnoBusi, Npu KOTOPbIX TEMMEPATYPbl MCNBLITLIBAEMOro oOpasuya u 3TarnoHHOro
npubopa cTaHyT Hwke Tpebyemoro 3Ha4eHusi, NOCne Yero AanTe UM HarpeTbea A0 Tpebyemoro 3HayeHus
TeMnepaTypbl ECTECTBEHHbLIM NYTEM.

MpumeyvyaHue — B npouecce HarpeBa cpefHsa TemnepaTypa areMeHTa MOXET OTNu4aTbes OT cpefHei
TemnepaTypbl ThifTbHOW MOBEPXHOCTM MoAyns. B aTom cnyvyae MoxeT ObiTb MCMONb30BaH METOA OnpeAeneHus
TeMnepaTypbl, ycTaHoBMNEeHHbI B MOK 60904-5.

5.3 Mocne TOro, Kak Temneparypa AOCTUrHET TPeByemoro 3HaYeHus, yaanuTte 3aliuTHbIR 9KpaH (ecriu
OH WCMOnNb3yeTcs) U B TEYEHWEe MUHUMANbLHO BO3MOXHOIO BpeMeHW u3mepbTe BAX u Temnepartypy
UCMbITbIBAEMOro o6pasua, TOK KOPOTKOrO 3amblkaHus M, ecnu TpebyeTcs, Temneparypy 9TanoHHOro
npubopa, cnekTpansHoe pacnpeaeneHne SHEePreTUYECKo OCBELLEHHOCTM C MOMOLLBIO CIeKTpopaguomeTpa
(ecnn 3TanoHHbIN NPMOOP HE UCMOMb3YeTCA UMM €ro CnekTpanbHas YyBCTBUTENbHOCTb HE COOTBETCTBYET
cnekTpanbHOi YyBCTBUTENBHOCTM UCMbITbIBAEMOro obpasua, cMm. 5.6).

MpuMedyaHWe — B GonblKMHCTBE Cry4aeB TennoBas MHepLus obpasla W aTanoHHoro npubopa B TeYeHUe
HECKOMBKMX CEeKyH[ He MO3BOMUT TeMnepaType NofHsTbes Gonee YeM Ha 2 °C. Ux Temnepatypbl GyayT ocTaBaThes B
[OCTaTOYHOW CTeNeHN O4MHaKOBLIMU.



FOCT P M3K 60904-1—2013

5.4 OHepreTuyeckasi OCBELLEHHOCTb E onpeaensieTcsa no W3MepeHHOMY 3HAYeHUI0 TOKa KOPOTKOro
3aMblKaHusA aTanoHHoro npubopa f;, U ero KanMbpoBOYHOMY 3HAYEHWUIO /ooy, U3MEpeHHoMy npu CYN.

Ecnu TemnepaTypa aTanoHHoro npubopa BO BPemsi M3MEPEHUN Ta OTNMYaeTca OT TeMnepaTtypbl, npu
KOTOpOW npoBoaunack ero kanubpoBka, B YpaBHEHME AnsA onpegenesua E BBOAMTCA Monpaeka ¢
MCMOMb30BaHMEM TEMMEpPAaTypHOro koadycpuumeHTa no ToKy Ans atanoHHoro npubopa uy (1/°C). Pacuer
npoBoANAT no hopmyne

E= M [145(T5-T, CWI)]:
[KssCYl/I

rae T, — TemnepaTtypa 3TanoHHOro npubopa BO BpeMsi U3MEPEHMIA;

Ecyn — SHepreTuyeckasi OCBELLEHHOCTb, Ha KOTOPYIO 0TKanMbpoBaH 3TanoHHbIA Npubop, Kak npasuio,
1000 Br/m%;

Tocyy— TEMMNEpATYpPA, NpU KOTOPON Bbina BeINOMHEHA kanuBGpoBKa STanoHHOro NpMbopa, kak Nnpasuno,
25 °C.

Ecnu cnektpanbHasi 4yBCTBMTENbLHOCTb 9TaNOHHOrO npubopa OTnNMYaeTcss OT  ChneKTpanbHOM
YyBCTBUTESILHOCTU UCMLITYyEMOro obpasua, HeobGXO0AUMMO MpPOBECTU KOPPEKTUPOBKY BCEX W3MEPEHHbIX

E

3HaYeHun B cooTBeTcTBUM ¢ MOK 60904-7 Ans nepecyeTa k cnektpy AM 1,5.

MpumevyaHWe — Bmecto TOKOB KOPOTKOrO 3amblkaHWUA MOryT OblTb WCMOMb30BaHbl 3HAYEHUA
MaKCUMarnbHOW MOLLHOCTU U, COOTBETCTBEHHO, TEMNEPaTYPHbIA KOSPULMEHT MOLLHOCTU STanoHHoro npubopa. B aTom
cnyyae E onpepensaetcs no dopmyne (1).

5.5 HeoGxoaMmo KOHTpONUpoBaTb, YTOObI B T€YEHUE perucrpaummn Bcex AaHHbIX OAHOW Toukn BAX
Temnepatypa ucnbiTyemoro obpasua u Temnepatypa STanoHHOro npubopa ocTtaBanMCb NOCTOSIHHbIMM C
OTKINOHeHUeM B npegenax +1 °C, a sHepreTu4eckas OCBELLEHHOCTb, U3MepseMas dTaroHHbIM Npubopom,
ocTaBanacb MNOCTOSIHHOW C OTKMNOHeHuem B npeaenax +1 % (koneGaHusa, obycnoBneHHble obnakamu,
ObIMKOW UK AbIMOM).

56 Ecnu B KayeCTBe 9TaANOHHOIO npubopa MUCNOMb3yeTcA NUPAHOMETP WM HENOBEpPEHHbIN
9TanoHHbIA Npubop, TO OAHOBPEMEHHO C U3MEPEHUsIMM, YKasaHHbIMU B N. 5.3, He0GX0AMMO BLINONHUTL
U3MEpPEeHMe  CMEeKTPanbHOro  pacnpefeneHuss  3HepreTUYecKon  OCBELLEHHOCTM € MOMOLLBIO
cnekTpopaauoMeTpa u paccuutatb Ha ocHoBe M3K 60904-7 ahheKTUBHYIO S3HEPreTUYECKYI0 OCBELLEHHOCTb
ucnbiTeiBaEMOro obpasua npu craHgaptHom cnektpe AM 1,5 (cM. M3K 60904-3), ncnonb3ys NOMy4eHHbIe
[JaHHble MO CMEKTpanbHON YyBCTBUTENBHOCTU U3MEPUTENBLHOTO nNpubopa. SEKTUBHON IHEPreTUHECKOn
OCBELLEHHOCTbIO Ha3bIBAETCSl 9HEePreTu4eckas OCBELLEHHOCTb, YCPEAHEeHHaa N0 aKTUBHOW 30HE MII0CKOCTU
N3MEpPEHMIn umutartopa.

MpumevyaHne - Korga faHHble O CNeKTpanbHOM pacnpefeneHnn 3HEepreTUYEecKon OCBEeLeHHOCTU
OTCYTCTBYIOT, TpebyeTcs TWaTenbHO NPOBEPUTL COBMNAAEHWE CNeKTpanbHbIX XapaKTEPUCTUK 3aTanoHHoro npubopa u
obpasla, a TakKe YCroBWiA Mo Bo3gyLwHoN Macce. MamepeHns Heo6xogqumMo NPOBOAUTL B SCHBIA CONTHEYHBbIN feHb (npu
OTCYTCTBUM BUAUMbIX oBnakos Bokpyr ConHua u gone AudpdysHoii coctaBnaiowen B CONHEYHOM U3nyyeHun He Gonee
30 %).

5.7 MNpoBeaguTe KOPPEKLMIO M3MepeHHoNn BAX no Temnepatype U SHEePreTM4eCcKon OCBELLEHHOCTU Ang
Tpebyembix ycnoeuii B cootBetcTBuM ¢ MOK 60891. [Ana HenuHelHbiX npubopoB AMANAa3oH, B KOTOPOM
npubop  MOXET  paccmaTpuBaTbCsl  Kak  JIMHEWHbIW,  OnpeaenseTtca B COOTBETCTBUM  C
MO3K 60904-10.

6 AcnbiTaHus npn noCTOAHHOM UCKYCCTBEHHOM COSfTHEYHOM OCBelW eHUun

Yenosusi usmepeHusi BAX dhoTtoanektpuueckux npubopoB npu  NOCTOSAHHOM  WCKYCCTBEHHOM
CONHEYHOM OCBELUEHWM [OMKHbl YAOBNETBOPATL TpeboBaHuam MOK 60904-9. PacnpeaeneHue
9HEpPreTUYecKon OCBELUEHHOCTU B MMOCKOCTM W3MEPEHUNH MOXET ObiTb HeogHopoAHbiM. CTeneHb
OAHOPOAHOCTU pacnpefeneHuss SHEPreTUYeCKOn OCBELUEHHOCTU B aKTUBHOM 30HE MNMOCKOCTU U3MEPEHui
uMuTaTopa AoSkHa ObiTb M3BECTHA M NEPUOAUYECKM MPOBEPATLCA. TOYHOCTb U3MEpEeHuit Heobxoanmo
nepuoanyeckn MOBEPATb C MOMOLLBIO MOCIieAoBaTeSIbHbIX W3MEPEHUA B OAHUX U TEX X YCMOBUSAX
UCMbITAHWUA.

Ana kanubpoBKM NPUMEHSAOTCA Tpu MeToda. Ecnu ucnbiTbiBaemblil obpasel MMEeT Takue e
pasMepbl paboyeit MOBEPXHOCTM, KaK U 3TANOHHbLIW, UCNONb3yeTcs MeToa A. Ecnu pasmepbl UCMbITYEMOro
obpasua Gonblie pasmepoB STarioHHOro npubopa, ucnonb3yetcs metod B. Ecnu pasmepbl UCMbITYEMOrO

5
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oGpasua MeHblLe pasMepoB 3TanoHHoro npubopa, ucnonbdyerca metoq C. Metoabl B u C 0CHOBaHbI Ha
onpeaeneHun  apPEKTUBHOW  SHEpreTMYeckoW  OCBELIEHHOCTU.  OMMEKTUBHON  3HEpPreTU4eckon
OCBELLEHHOCTLIO Ha3blBAETCS SHEpreTuveckas OCBELLEHHOCTb, YCPEeAHEHHAs NO aKTUBHOW 30HE MIOCKOCTH
NU3MepeHun uvmTartopa.

MpumedvaHue - Merog A dABnseTca MNPeANOYTUTENbHBIM, MOCKOINBKY OH MUHUMW3MPYET BIUSHUE
HEOHOPOLHOCTN SHEPreTUYECKOA OCBELLEHHOCTM U (haKTopa pasMepa B 9N1eKTPOHHBIX yCTpoicTBax.

MeTtog A. KOHCTpyKUMS ucnbITbiBAaEMOro obpasua A0omkHa ObiTb MAEHTUYHA KOHCTPYKLIMKW STaroHHOro
npuGopa B OTHOLUEHWM pasMepa W IMEKTPUYECKUX XapakTepuctuk. Ons moaynen 9tu TpebosaHus
pacnpoCTPaHATCS Ha TUM 3M1EMEHTOB M CXeMy COE4WHEeHWI JNIeMEHTOB. OJTasrloHHbI npubop wu
UCMbITbIBAEMBI 06pasel, 4OKHbI NOMEeLATbCs B OAHO U TO K€ MOJNIOKEHUE B AKTUBHOW 30HE MNIOCKOCTH
U3MEpPEHUN.

MeToa B. Mpu ucnonb3oBaHun sTanoHHOro npubopa ¢ pabovei NOBEPXHOCTLIO MEHbLUMX PasmMepos,
YeM y UCMbITbiBAEMOro obpasua, U3MepeHuss C MOMOLLbIO 3TanoHHOro npubopa crneayeT BbINOMNHUTL B
pasHblX ofnactax B rpaHuuax ucnbiTyemoro obpasua (akTMBHas 30HA MIOCKOCTM WM3MEpeHuit). Ans
YCTaHOBKW SHEPreTUYECKOl OCBELLEHHOCTM (CM. 6.3) STanoHHbIN Nnpubop cneayeT NOMecTuTL B 06nacTb, B
KOTOPOW AOCTUraeTcs 3HaYeHWe, paBHOE YCPEAHEHHOMY 3HAYEHWUIO M3MepPEeHUidt 3TanoHHoro npubopa, T.e.
3(PheKTUBHOW IHEPreTUYECKON OCBELLIEHHOCTH.

MeTog C. MNpu ucnonb3oBaHUKM STANOHHOIO npubopa ¢ paboyen NOBEPXHOCTbLIO BOMbLUMX pa3mMepoB,
YeM Yy ucMbITbiIBAaEMOro obpasua, M3MEpPEeHWs MCMbITyemoro obpasua cnegyet BbINOMHUTL B Pa3HbIX
oGnactax B rpaHuuax sTanoHHoro npubopa (akTMBHasA 30HA MNOCKOCTU u3MepeHun). Mpu BbINOAHEHUU
nocneayLmMx n3mMepeHuin ucnbiTyeMblii obpasey, cnegyet noMecTuTb B 06nacTb, B KOTOPOW AOCTUraeTcs
3HaYeHWe, pPaBHOE YCPEAHEHHOMY 3HAYEHWUID W3MEPEHU MuCnbITyemoro npubopa, T.e. aPdEeKTUBHON
3HEepreTM4eCcKon OCBELLEHHOCTHU.

MeToa ucnbiTaHui

6.1 Momectute 3TanoHHbLIM NPUBOP B MIOCKOCTM U3MEPEHMI umuTaTopa Tak, 4ytobbl ero pabto4as
NOBEPXHOCTb Oblna nepneHanKynapHa LeHTPanbHOW NMHUM MyYKa U3Myv4eHusa C OTKINOHEHMEM B npeaenax
yrna nageHus £5°. Mogkniounte Heobxoaumoe nsamepuTenbHoe 00opyaoBaHMeE.

MpumedaHue —CrnegyeT y6eanUTLCS, UTO NNOCKOCTL U3MEPEHUI UMUTaTOpa COOTBETCTBYET TpeGoBaHUAM
MG3K 60904-9.

6.2 Ecnu wucnbiTatenbHag yCTaHOBKA OCHALLUEHA cpeacTBaMu perynupoBaHua TemnepaTtypsbl,
ycTaHoBuTe Tpebyemoe 3HaueHWe TemnepaTypbl STarnoHHoro npuGopa. Ecnu Takoe perynuposaHue
Temnepatypbi He MOXeT ObiTb MCMONIb30BaHO, AOXAMTECH, KOrAa TemnepaTtypa 9TanoHHOro npubopa
YCTaHOBATCA HAa YpOBHE TEMMepaTypbl OKpyxalowleii cpefbl C OTKMNOHeHWeM B npegenax = 1 °C. Unu
3alWUTUTE ITanoHHbIN NpPUOOp OT U3nyyeHMs umuTaTopa Takum obpa3om, 4TOObI €ero Temnepatypa
YCTAHOBUNKUCH HA YPOBHE TEMNEPATYPbl OKPYXXaloOLLEH Cpeabl C OTKNOHEHUEM B npeaenax + 2 °C.

Mepen kaxabiM usMepeHmem Toukn BAX Temnepartypa 3TanoHHOro npubopa Takke AOpkHA ObiTb
npuBeAeHa K paBHOBECHOI B npeaenax + 1 °C, ecnu 310 Heob6XxoaNnMo.

6.3 MNMocne TOro kak Temnepartypa AOCTUIHET Tpebyemoro 3Ha4eHusn, HaCTPOUTE MMUTATOP C NOMOLLbIO
3TanoHHOro npubopa, pa3mecTus €ro B NNOCKOCTU U3MEPEHUIA B COOTBETCTBUU C OAHUM M3 MeTOAOB A, B
unu C. 3STanoHHbIi Npubop AOSHKEH €O3AaBaTb KanUMOPOBOYHOE 3HAYEHME TOKA KOPOTKOrO 3aMblKaHUs
unM/m  MakCMManbHOW  MOLLUHOCTM, COOTBETCTBYlOLlee TpebyemMOMy 3HAYEHMI0  BHEPreTUYEecKomn
OCBELLEHHOCTMU.

6.4 Ypanute aTanoHHbii npubop. MomecTtute uCnbITbiBAEMbIN 0Opasel B MAOCKOCTU M3MEPEHUMN
MmUTaTopa B COOTBETCTBMM C OAHUM U3 MeToaoB A, B unu C Tak, uto6bl ero paboyas noBepxHocTb 6Gbina
nepneHAnKynsApHa LUeHTPanbHON NUHUK NyYKa U3NYYEHUs C OTKNOHEHWEM B Npeaenax yrna nageHus £5° u
KOMMnnaHapHa paboyen NOBEePXHOCTU yAaneHHOro aTanoHHoro npubopa.

MpumevaHue — Ecnu ny4ok U3ny4eHUs AOCTATOMHO LUMPOK M OAHOPOAEH, 0Bpasel, MOXHO MOMEeCTUTb
PSIBOM C 3TaNOHHLIM NPUGOPOM.

6.5 Moakniouute o6pasel kK HEOOX0AUMOMY U3MEPUTENBHOMY 000PYA0BaAHUIO.

6.6 MpuseauTte TemnepaTtypy UCNbITYyemMoro o6pasia Kk paBHOBECHOW aHANOTMYHO TOMY, KaK yKkasaHo B
6.2, n nocne TOro, Kak Temneparypa AoCTUrHeT Tpebyemoro 3HaYeHUs, He MEeHsIsl YCTAaHOBOK MMUTAaTopa,
yaanuTe 3almTHbIA 9KpaH (eCnu OH UCMONb3YeTCA) U B TEYEHUEe MUHUMANbHO BO3MOXXHOIO BPEMEHU (CM.
npumeyvaHue k 5.3) usmepore:

— BAX ucnbiTbiBaeMoro odpasua;

— TemnepaTtypy UCNbITbIBAEMOro 06pas3ua;
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— cnekTpanbHoe pacnpegefieHMe dHepreTM4eckon OCBELLEHHOCTW C MOMOLLLIO CreKTpopaguoMeTpa
(ecnu cnekTpanbHasi 4yBCTBUTENbLHOCTb 3TArNOHHOrO npubopa He COOTBETCTBYET CrEKTpanbHOM
YYBCTBUTENbLHOCTM UCNLITEIBAEMOrO 00pasLa);

— ecnu aTanoHHbI Npubop ocTancs B 30He U3MEPEHWUI, TOK KOPOTKOro 3amblkaHWUs U Temnepartypy
aTanoHHoro npubopa, ecnu HeobxoaUMO.

Ecnu ycTtaHOBKa OCHalLleHAa AAaT4YMKOM SHEPreTU4EeCKOW OCBELLEHHOCTW, ero crieflyeT UCMonb30BaTb
ANa NPOBEPKM TOro, YTO SHEpreTuyeckasl OCBELLEHHOCTb paboumx nosepxHocTen obpasua U STanoHHOro
npubopa ogMHaKoBa.

Mepen kaxabiM 3mepeHnem Toukm BAX Temnepartypa ucnbiTbiBaemoro o6pasua takke Ao/mkHa ObiTbh
npuBeAEeHa K paBHOBECHON B npeaenax + 1 °C, ecnm ato He06XxoaUMO.

6.7 Ecnu TeMnepatypa uUcCnbITbiIBAEMOro 06pasua B MOMEHT M3MepeHUs OTNM4YaeTca oT Tpebyemoi,
npuseautTe namepeHHytlo BAX k aton temneparype, ucnonbsys M3OK 60891. [ina HenuHelHbIX npubopos
AnanasoH, B KOTOPOM NpuUBOp MOXET paccMaTpuBaTbCA KaK NMUHENHBINW, OnpeaenseTca B COOTBETCTBUU C
M3K 60904-10.

MpumevaHuna:

1 lloBoe cny4ailHoe OTKIMOHEHWE pacnpefeneHUs 3IHEepreTUYEcKoid OCBELEHHOCTU cOOpKU SnemMeHToB unu
MOAYNSA OT OJHOPOLHOrO MOXeT MNOoBNUATL Ha uToroBylo BAX obpasua. OTo BnuaHue onpegenseTca cnepyowumu
hakTopaMu: LYHTUPYHOLWUMN LoJaMN B COeAUHEHUAX MOAyNnsa, obpaTHeiMU BAX, xapakTepHeiMW ANA KaxAoro Tuna
3MNEMEHTOB, W pacrnpeAeneHneM SHEepPreTMYECKOW OCBELYEHHOCTU B 30He UCMbITaHuA. Bce BAUAHUA HeOQHOPOAHOCTU
crnepyeT TWaTenNbHO U3YYUTL M Y4ECTb NPU aHanu3e NorpeLHoCTHU.

2 Ecnu B KayecTBe 3TarlOHHOTO NpuGopa MCNonb3yeTca MOAYNb, CrieAyeT NPOU3BECTU TLYaTEeNbHYIO OLEeHKY Toro,
Kakol napameTp Heobxoaumo BbIOpaTb B Ka4yecTBe nNapameTpa AN HACTPOWKU 3HEPreTUHECKON OCBELUEHHOCTU
UMUTaTOpa: TOK KOPOTKOMO 3aMblKaHWSA UMM MakCUMarnbHY MOLHOCTL. MeTo HacTporKkn No TOKY KOPOTKOro 3amblKaHNA
noYTW HezaBMCUM OT TemnepaTypbl MOAYMSA M TEXHOMOrMU BEIMOMHEHUS COEAMHEHWIH B MOAYMNe, HO MOXET BHOCUTb
MOrpeLIHOCT BCNEACTBUE HEOLHOPOAHOCTU OCBeleHUs. MeToL HacTpoiKM NO MaKCUManbHONW MOLLHOCTU MOXET
CrnaguTb HEOAHOPOLHOCTb pacrnpefeneHUs SHepreTUHMecKoi OCBELUEHHOCTW, HO MOXeT BHeCTU owunbku,
0bycroBrieHHbIE TeMnepaTypoil MoAynst U TeXHomnoruei BbINONHEHWA CcoefMHeHuWit B mogyne. Haubonee TouHble
pesynbTaTel AOCTUraloTCs, Korja YPOBEHb SHEPreTUYecKkoW ocBeleHHOCTU obecneunBaeTcs OAHOBPEMEHHBIM
LOCTWXEHNEM KannBpoBOYHbLIX 3Ha4YeHWin 06oux napameTpoB: TOKa KOPOTKOIO 3aMblKaHUS U MakCUManbHON MOLLHOCTK
3TanoHHOro MOAYnS.

3 B Tex cnyyasx, Korga NpocTpaHCTBEHHOe pacnpeferneHne 3HepreTUYEcKoi OCBELLEHHOCTU B aKTUBHOW 30He
U3MepeHUd HEeW3BecTHO, M B KadecTBe 3ITarloHHoro npubopa MUCMOMbL3YeTCA 3TanoOHHbIA 3NEMEHT, pesynbTaThbl
U3MEPEHUA WCNbITbIBaeMoro obpaslia MOryT W3MEHWTLCH, €CrU MEHSETCA MNONOXeHWe 3TanoHHOro anemeHTa B
aKTMBHOW 30He UCMblTaHUs. BNnsHWe HEOAHOPOAHOCTU MOXET BbiTb ocnabneHo, ecnu B KadecTse dTanoHHoro npubopa
ucnosnb3syeTca oTkanMbpoBaHHbIA 3TaNOHHbIA MOAYMb C pasMepoM, BIIM3KUM K pa3Mepy UcnbiTeiBaeMoro obpasua.

4 Ha HanpsiKeHue XOonocToro xoja Mnu KoagUUMEHT 3anofiHeHns BAX MOXET BAUATL CNEKTpanbHbIl cocTaB
SHepreTU4eCcKoi OCBELLEHHOCTU OT UCTOYHMKa cBeTa. [pK HeoBXO4UMOCTH STO BAUAHUE CneayeT NpoaHanuupoBaTh U
y4yecTb, CpaBHMBas MOMy4YeHHble pe3ynbTaTbl C pesynbTaTaMi U3MepeHUW, BbINOMIHEHHBIMA NPU E€CTECTBEHHOM
COMHEYHOM OCBELLEHUN.

7 NcnbiTaHns NpyU UMNYSIbCHOM UCKYCCTBEHHOM COSTHEYHOM OCBElLeHUN

Ycnosua usmepeHna BAX oToanekTpuyeckux npubopoB nNpu  UMNYNbCHOM  MCKYCCTBEHHOM
CONTHEYHOM OCBELLUeHUW [AOIDKHbl yAOBNETBOpATbL TpeboBaHusam MOK 60904-9. Pacnpeaenenue
3HEpreTMYecKko OCBELLEHHOCTM B MMOCKOCTU U3MEPEHUA MOXET ObiTb HeoaHOpPOAHbIM. CTeneHb
OAHOPOAHOCTM pacrnpeseneHusi SHepreTUYECKONn OCBELLUEHHOCTU B aKTMBHOW 30HE NNOCKOCTU U3IMEepeHuit
nMuTaTopa AOMKHa ObITb U3BECTHA U NMEpPUOANYECKU NPOBEPATLCHA. TOYHOCTb M3MEpPEeHUn HeoBxoaumMo
nepuoauyeckn noBepATb C MOMOLULIO MOCNEeAOBaTENbHbIX M3MEPEHUW B OAHUX U TeX e YCNOBUAX
UCNbITAHNA.

MpumevyaHne — UcnonbayloTcss ABa TUNA WMNYNbCHBIX UMUTATOPOB. CUCTEMBI C NPOAOMKUTENbHBIM
UMNYNbLCOM C ANUTENBHOCTBIO UMMYMbca 40 1 ¢ U u3MepeHnem BAX B TedeHUe OAHOI BCMBILLKU U KOPOTKOMMMYITbCHBIE
CUCTEMBI, UCMONb3yloLWMe CTPOBOCKOMHBIA TUN NaMn ¢ ANUTENLHOCTLIO UMNyNbCca MeHee 1 MC, 3a OfHY BCMbILLIKY
usMepsieTcsl ofgHa Todka BAX. KopoTKOMMIYNbCHbIE UMUTATOPLI HE [OMKHLI UCMNONB30BATLCS AN TOMHBIX U3MEPEHW
¢oToanekTpudeckux NpUGOPOB ¢ GoMbLIOK EMKOCTHIO

Ona kanubpoBkM NpUMEHsIIOTCA Tpu MeToga. Ecnu ucnbiTbiBaeMbiii obpasel, MMeeT Takue e
pasmepbl paboyeri NOBEPXHOCTU, KaK U 3TANOHHLIN, UCNONb3yeTca meToa A. Ecnu pasmepbl UCNbITYeMOro
obpasua Oonblue pasMepoB 3TANOHHOrO nNpubopa, ucnonbdyercs metog B. Ecnu pasmepbl ucnbIryemoro
obpasua MeHbLIe pasMepoB 3TANoOHHOro npubopa, ucnonbsyerca metog C. Metoabl B u C 0CHOBaHbI Ha
onpeaeneHun  3PEKTUBHON  DHEPreTU4EeCKOW  OCBeWEHHOCTH. JPPEKTUBHON  SHEPreTUYecKou
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OCBELLEHHOCTbIO Ha3blBAETCA BHEPreTU4eckas OCBELUEHHOCTb, YCPeAHeHHas No akTUBHOW 30HE MMOCKOCTH
N3MepeHut ummuTaTopa.

MpuMmevyaHne — MeTog A sBNAeTCS NPeANOYTUTENbHLIM, MOCKOMBKY OH MWHUMMU3NPYET BIUSHWE
HEOLHOPOAHOCTN 3HEPreTUYECKOi OCBELLEHHOCTU U dhakTopa pasmepa B SrEeKTPOHHbIX YCTPOHCTBAX.

MeToa A. KOHCTPYKUMS UCTbITEIBAEMOrO 06pasua AomkHa ObiTb MAEHTUYHA KOHCTPYKLMKM STAanOHHOTO
npubopa B OTHOLLUEHWM pa3Mepa W SNEKTPUYECKUX XapakTepucTuk. Ons mMoaynei 9Tu TpeboBaHus
pacnpoCTPaHsIOTC Ha TWUM 3MEMEHTOB U CXeMy COEeAMHEHWI 3MNeMeHTOB. JTanoHHbIA npubop u
UCMbITbIBaeMbIii 0Bpasel; AOMKHbI NOMELLATLCA B OAHO M TO XKE MOMOXEHWE B aKTUBHOW 30HE MIOCKOCTU
U3MEpPEHNI.

MeTopg B. Mpu ncnonb3oBaHMi aTanoHHOro npubopa ¢ paboyeri NOBEPXHOCTbIO MEHbLUMX Pa3Mepos,
YeM Yy UCMbITbiBaEMOro obpasua, U3MepeHUs C MOMOLLbIO 3TarloHHOro npubopa crieayeT BbIMOMHUTL B
pasHblXx 00nacTsix B rpaHuuax ucnbiTyemoro obpasua (akTuBHasi 30Ha MMOCKOCTU uM3MepeHun). Ons
YCTAHOBKU SHEPreTUYECKON OCBELLEHHOCTW (CM. 7.3) 9TanoHHbIn npubop cneayet noMecTUTb B o6nacTs, B
KOTOPO# AOCTUraeTCsi 3Ha4YeHUe, paBHOE YCPEAHEHHOMY 3HAYEHUIO U3MEPEHWUI STanoHHOro npubopa, T.e.
9(PPeKTUBHON 3HEPreTMHECKON OCBELLEHHOCTH.

MeTtoa C. lMpu Ucnons30BaHMKM STANOHHOrO Npubopa ¢ pabodert NOBEPXHOCTbIO BONbLUMX pa3mepos,
YeM Yy ucCnbITbIBAaEMOro obpasua, U3MepeHWs WCMbITyemMoro obpasua crneayeT BbINMOAHUTL B Pa3HbIX
obnacTtsaix B rpaHuuax 9TaroHHOro nmpubopa (akTMBHasA 30HA MIOCKOCTU U3MepeHun). MNpu BbINOAHEHUW
nocneaylolMx U3MepeHunii UCNbITyeMbIl 0bpasey, crielyeT NOMecTUTb B 065acTb, B KOTOPOW AOCTUraeTca
3HayeHue, paBHOE YCPEAHEHHOMY 3HAYEeHWI0 U3MEPEHUI ucrbiTyemoro npubopa, T. €. 3hdPEeKTUBHON
3HepreTM4ecKon OCBELLEHHOCTH.

MeToa ucnbITaHUA

7.1 MMomMeCcTUTEe 3TamnOHHbIA NpPUOOP B MIIOCKOCTU U3MEPEHUI MmUTaTopa Tak, 4YToObl ero paboyas
NOBEPXHOCTb OblfNa NeprneHanKynsapHa LeHTpanbHOW NMMHUM NyyKa M3nyvyeHus C OTKNOHEHWeM B npeaenax
yrna nageHus £5°. Moaknovnte HeobxoanmMoe usMmeputTensHoe 000pyaOBaHUE.

MpuMmeyvyaHue —Cneayer y6eanTbCs, UTO MIOCKOCTL U3MEPEHUIA UMUTATOPa COOTBETCTBYET TpeboBaHUsIM
MOK 60904-9.

7.2 Tpu HEOBXOAUMOCTU, €CNU UCMbITaTeNIbHaA YCTaHOBKA OCHALLEHA CpeACcTBaMu PerynupoBaHuA
TemnepaTtypbl, yCTaHOBUTE Tpebyemoe 3HaueHue TemnepaTypbl STanoHHOro npubopa. Unu aoxauTecsb,
Korga Temnepartypa aTanoHHoro npubopa ycTraHOBUTCA Ha ypOBHE TemnepaTtypbl OKpyXalowen cpeabl ¢
OTKIIOHEHMEM B npegenax +1 °C.

7.3 Hactpoiite uMMTaTop C NOMOLLbLIO 3TANOHHOrO Npubopa, pa3MecTuB ero B MIOCKOCTU U3MEPEHUN
B COOTBETCTBUM C OAHUM M3 meToaoB A, B unm C. Ecnu BbINONHANCA NYHKT 7.2, HACTpOWKa umutaTopa
NPOBOAUTCA MOCIE TOro, Kak TeMnepatypa AOCTUrHET TpebyemMoro 3HaveHus. STanoHHbLIN NPUGOP AOSHKEH
co3faBaTb KanMbpOBOYHOE 3HAYEHUE TOKa KOPOTKOTrO 3aMblKaHMS  UAW/M  MaKCUManbHOW MOLLHOCTH,
COOTBETCTBYIOLLEE TpebyeMOMY 3HAYEHUIO SHEPTETUIECKON OCBELLIEHHOCTH.

MpuMmevyaHue — B GONMbLIMHCTBE WMMYINbCHBIX WMWUTATOpPoB U3MepeHns BAX BbINONHALTCA nog
ynpaBrieHueM faTyuka SHepreTU4eckol OCBELLeHHOCTU (CNeAsLLEro arieMeHTa), BKIYaloLWero perucTpartopbl, koraa
3Ha4YeHUe 3HepreTUYecKol OCBELleHHOCTM BO BpeMsi UMMyNbCca JOCTUraeT YPOBHSA, NpeABapUTENbHO YCTAHOBMEHHOTO
Mpy MOMOLLM 3TarloHHoro npubopa.

7.4 Ypanute 3TanoHHbIn npubop. Momectute UCNLITLIBAEMbIA 00pasel B MMOCKOCTU W3MEpPEHUI
uMuTaTopa B COOTBETCTBUM C OOHUM M3 MeToaoB A, B unu C Tak, utobbl ero pabovas noBepxHOCTb Obina
neprneHanKynapHa LeHTpanbHOW NNHMK MyyKa U3fyyYeHUst C OTKIIOHEHMEM B npeaenax yrna nageHus +5° u
KoMnnaHapHa paboyein NOBepPXHOCTU yAaneHHOro aTanoHHOoro npubopa.

MpumeyvyaHnnsa:

1 Cnegyet obecneynTb pa3MelLeHne CneasLlero aneMeHTa B O4HOM U TOM Xe NOMOXeHUN Npu kanubposke U BO
BpeMS U3MepeHuit.

2 Ecnu ny4oK M3ny4eHWs AOCTATOMHO LUMPOK W OAHOPOAEH, obpa3eL, MOXHO NOMECTUTb PSAOM C STasNlOHHBIM
npnéopom.

7.5 Nogkntounte obpasew, kK HEOOXOAMMOMY U3MEPUTENBHOMY 000PY/10BAHUIO.

7.6 Ecnu HeoOxoaumo, NpUBeaUTE TEMNEpaTypy MCNbITyeMoro obpasua (M TemnepaTtypy 9TanoOHHOIO
npubopa) kK paBHOBECHOI aHANOINM4YHO TOMY, KaK yKka3aHo B 7.2.

7.7 He meHAs yCTaHOBOK MMUTATOPAa CONHEYHOIO U3My4YeHUsl, 0AHOBPEMEHHO U3MEPLTE:

— BAX ucnbitbiBaemoro o6pasua;
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— TemnepaTtypy WCNbITbiIBaEMOro obpasua (unuM Temnepatypy OKpyXalowen cpefbl, €Cnu OHU
OAWUHAKOBbI);

— eCnu 3TanoHHLIN NpuMBop ocTancs B 30HE M3MEePEeHUN, TOK KOPOTKOro 3aMblkaHusA M Temnepartypy
3TanoHHoro npubopa, ecnu HeoBXoAUMO.

BpemeHHOW WHTepBan MeXiay MOMeHTaMu cbema Touyek BAX pgomkeH ObiTb  A0CTATOYHO
NPOACIMKUTENBHBLIM, YTOObI MHEPLMOHHOCTb MCMbITLIBaEMOro o6pasua M CKOpoCTb COOpa AaHHbIX HEe
BHOCWUIN AONOSTHUTENBHBIX OLLIMOOK.

7.8 Ecnu TemnepaTtypa obpasua B MOMEHT M3MEpEHMA oTnuyaeTca OT Tpebyemou, npuBegute
namepeHHble BAX k TpebyeMbiM 3HAYEHUSAM TeMnepaTypbl U SHEPreTUYEeCKON OCBELUEHHOCTU, UCNOMb3ysA
M3K 60891. [Ina HenuHelHbIX NpUOOPOB Auana3oH, B KOTOPOM NpubGOp MOXET paccMaTpuBaThCs Kak
NuHENHbIN, onpeaenseTca B cootBeTcTBUMU ¢ MOK 60904-10.

MpumMmevaHunsa:

1Y UMUTaTOPOB C MPOAOIIKUTENBHBIM UMMYIIECOM AaHHbIE NO TOKY U HaNPsXXEeHUI0 MOTYT perucTpMpoBaTbes B
LUMPOKOM AWana3oHe 3Ha4YeHWW IHepreTUdecKkoi ocBeleHHOCTU. CnefyeT NPOSABMAATbL OCTOPOXHOCTb, MCMOMNbL3yA
napaMeTpbl MOAYNSA ANsi KOPPEKLUMUM IHEPrETUHECKOA OCBELEHHOCTU. MoMeHT cpabaTbiBaHUA cChefsllero anemeHTa
JOSXEH BbITb OTPErynupoBaH Tak, YTobbl MONOXUTENbHBIE U OTPULATENBHLIE NONPABKU ANA 3HAYEHUA SHEepreTUHecKon
OCBeLLieHHOCTU B uTore obecneumBanu TpebyeMoe 3HayeHWe 3HEpPreTUHECKON OCBELLEHHOCTH.

2 Jlloboe crnyvailtHoe OTKIIOHEHWE pacripefiefleHUsl 3HEpreTUYMEeckoW OCBELEHHOCTU MoAynsa unu  cbopku
3/1eMeHTOB OT OAHOPOAHOro MOXET MNOBMNUATL Ha uTorosylo BAX obpasua. 3To BNUAHWE onpeaensieTca cnepyowmmm
chakTopamMu: LLUYHTUPYIOLLMMW AUOJaMN B COEAMHEHUSAX MOAyNns, obpaTHbiMW BAX, xapakTepHbiMU ANA KaX[Oro Tuna
SMNEMEHTOB, W pacrnpeAeneHneM SHEpPreTMYECKOW OCBELYEHHOCTU B 30He UCMbITaHuA. Bce BNUAHUA HEOAHOPOAHOCTU
crnegyeT TWaTenbHO U3YYNTb U YHeCTb NpU aHanu3e norpeLHoCTy.

3 Ecnu B Ka4ecTBe aTanoHHoro npubopa ncnonb3yeTcs MoAgynb, cnegyeT NpousBecTy TLaTerbHyo OLEHKy Toro,
Kakoit napameTp Heobxogumo BhIGpaTb B KadecTBe nNapaMeTpa ANA HACTPOAKU 3HEpreTU4EecKoW OCBEeLeHHOCTU
UMUTaTOpa; TOK KOPOTKOro 3aMblKaHWUs UM MakcUManbHYH MOLWHOCTb. MeTog HaCTPOKKU NO TOKY KOPOTKOro 3aMblkaHUs
MoYTW Hes3aBMCUM OT TemnepaTypbl MOAYNSA M TEXHOMOrMU BBINOMHEHUA COEAMHEHUIA B MOAYNE, HO MOXET BHOCUTb
MOrpeLlHOCT! BCREACTBUE HEOLHOPOAHOCTU oOCBelleHUs. MeTohd HacTpOiKM MO MaKCUMAribHOM MOLLHOCTM MOXET
CrNaguTb HEOAHOPOAHOCTb pacnpefeneHus SHEepPreTUHecKoW OCBELEHHOCTH, HO MOXET BHECTU oLumbky,
0obOycroBrieHHbIe TemnepaTypoil MOAYNsS W TEXHOMOrMel BLINONMHEHWA coefuHeHuih B Moayre. Haubonee TodHble
pesynbTaThl [OCTUraloTCs, KOrga YPOBEHb SHEPreTMHMecKkoW OcBelyeHHOCTW obecneunsBaeTcs OAHOBPEMEHHBIM
JOCTUXEHWEM KanMBPOBOYHBIX 3HAYEHWUA 0BOMX NapaMeTpoB. TOKA KOPOTKOro 3amblkaHUs U MakCUManbHOW MOLLIHOCTU
3TarnoHHOro Moayns.

4 B Tex cnyvasix, Korfa npocTpaHCTBEHHOe pacrpeferieHne 3HepreTUYecKol OCBELEeHHOCTW B aKTUBHOW 30He
U3MEPEHUA HEU3BECTHO U B Ka4yecTBe 3TanoHHoro npubopa WCMONb3yeTCA 3TaNOHHLIA 3MeMeHT, pesynbTaThl
U3MepeHNs UCMbITbiBaeMoro obpaslja MOryT W3MEHWTBCH, €ClM MEHSETCH MOJTOXKEHWEe 3TarnoHHOro afeMeHTa B
aKTMBHOW 30HE UCMbITaHUs. BnusHne HEOAHOPOZHOCTM MOXET 6bITb ocrnabneHo, ecrnu B Ka4ecTBe 3TanoHHoro npubopa
ucnosb3yeTca oTkanMbpoBaHHbIA 3TanOHHbIA MOAYMb C pasMepoM, BIM3KUM K pa3Mepy McnblTbiBaeMoro obpastia.

5 Ha HanpsibkeHWe XorocToro xoga unu koadUUMeHT 3anonHeHnsa BAX MoxeT BMUATbL cnekTpankeHbIi cocTas
SHEpreTU4ECKOl OCBELLEHHOCTU OT UCTOYHUMKA cBeTa. [1pn HeOOXOAMMOCTY 3TO BNUAHWE criefyeT npoaHanvanposaTth U
y4YecTb, CpaBHWBasi MoOflydeHHble pes3ynbTaThl C pesynbTatamu W3MEPEHWHA, BLINMONHEHHBIMU MPU  E€CTECTBEHHOM
COJSIHEYHOM OCBELLEHUN.

6 B 3aBMCUMOCTU OT TEXHOMOMUW BLIMNOSMHEHWSA 3MIEMEHTOB Ha pe3ynbTaTbl UsmepeHuii BAX MoryT okasbiBaTb
BMUSIHWE CKOPOCTb W3MEHEHWA HampsiKEHWA W HanpaBrneHuWe wuamepeHus. Haubonbluee BnusAHMe 3TOT 3dheKT
OKasblBaeT Ha pesynbTaThl U3MEpeHU BMemMeHTOB ¢ BOMbLUIOW eMKOCTbIo U hOTO3MeKTpUYecknx npubopoB Ha KX
ocHoBe. [Npu paspaboTke MporpaMMbl UCMBITaHWA Takue SBNEHUA CrefyeT TLaTeflbHO NpoaHanu3npoBaTh U Y4ecCTb.
3TOro HeraTMBHOMO BIUSIHUSA MOXHO WU3BexaTb, ecnu Haunydywum obpasoM NpPou3BECTU COBMELLEHWE pe3ynbTaToB
U3MEpPEHNUI, BLIMOMHEHHBIX NMPU U3MEHEHUN HaMPSXKEHNA B NONOXUTENBHOM HanpaBneHun, HaduHasa OT 3Ha4YeHUs ToKa
KOPOTKOrO 3aMblKaHusi, U B OTPULATENBHOM HanpaBrieHUn, HaunHas oT 3Ha4eHNs XONoCTOoro XoAa.

8 MNMpoTokon ucnbiTaHUn

MpOTOKON WUCMbITAHUA C U3MEPEHHbIMWU MOKa3aTenAMKU XapakTepucTuk U pedynbTatamu WUCNbITaHWUN
ochopMIISiETCSA opraHu3auuen, NPOBOAUBLUEN UCTLITAHUS, B COOTBETCTBUM CO cTaHgaptom NCO/M3K 17025.
MNpoTokon ucnbiTaHUn OMKEH COAEepXKaTh CneayloLme AaHHble:

a) HaMMEeHOBaHNe JOKYMEHTa;

b) HaumeHoBaHWe K agpec ucnbITaTeNbHON NabopaTopun U MeCTO, rae ObinNu NPoOBEeAEHbI UCTILITAHUS;

C) YHUKaNbHYIO NAEHTUAUKALMIO NPOTOKOMNA U KaXa oW CTpaHuupbl;

d) HauMmeHoBaHWe U agpec 3aKkas4yuka;

e) onucaHue u naeHTuukauma obpasua (CONHEYHbIN dNEMEHT, cOOpKa CONMHEYHbIX SMEMEHTOB UMK
OTOSNEKTPUYECKUIA MOAYb);

f) onncaHme ycnoeuit uUCnbITaHUA (MPU €CTECTBEHHOM WM UCKYCCTBEHHOM OCBELLEHWUW, B NOCNEAHEM
cryvae TaKke NpMBOAUTCS KPaTKOE OnMcaHme U Knacc UMMTaTopa);

g) AaTy nonyyeHus ucnbiTaHHOro obpasua u aaty(bl) KaNMOPOBKM U UCTIBITAHMIA (€CNKU HEOBX0AUMO);

9
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h) ccbinky Ha meToa oTOopa UCNbITaHHLIX 06pa3LOB (ECNK TaKOBON NPOBOAUIICA);

i) onucaHme Ncnonb30BaHHbIX METOA OB KarMOPOBKN U UCMLITAHUN;

j) onucaHusi BCex OTKIMOHEHWI, AOMNOMHEHWI UNKU UCKMIOYEHNI B Npoueaypax npoBeaeHust KannbpoBku
U UCTbITAHWUIA, a Takke nobas nHas nHopmaLms, OTHOCALLAACA K KOHKPETHOW npoueaype kanubpoBku unu
M3MEPEHUI, HaNpUMep, ONMcaHne yCcrnoBU OKPY>KatoLLIen cpedbl;

k) onucaHue n nageHTudukayma NepBMYHOrO U/MIM BTOPUYHOMO 3TANlOHHOro npubopa (3NemeHT unu
MOAYNb);

I) naenTudukaunio METOAOB BHECEHUSA B U3MEPEHHbIE XapaKTepUCTUKU TemnepaTypHbIX NOMpPaBoK U
nonpaBoK MO SHEPreTUYECKON OCBELLEHHOCTH;

m) pe3ynbTaTtbl UCMbITAHWUA, COAEMKALLUE 3HAYEHUS] U3MEPEHHBIX NapamMeTpoB, Tabnuupbl U rpaduku,
Temnepatypbl UCMbLITAHHOTO 00pasua W 3TanoHHOro npubopa, YyPOBEHb SHEPreTUYECKON OCBELLEHHOCTH,
napamMeTpbl, UCMOMb30BaHHbIE ANA KoppeKkuyun BAX;

n) O4HO W3: BENUYMHY MOMPABKM HA HECOBMAAEHME CNEeKTParbHOW YYBCTBUTENbHOCTW 3TaNOHHOI0
npubopa M WCNLITAHHOrO 06pa3ua, NMPUMEHEHHOW NPWU WUCMLITAHUSIX, WU OLEHKY OLUMOKU, BHOCHUMOW
UCMOMNb30BaHHbLIM 3TANOHHbLIM NPUOBOPOM;

0) OL|eHKY MOrpeLUHOCTU Pe3ynbTaToB, MOMYYEHHbIX MPU UCMbITAHUAX;

P) BOMKHOCTb U NOAMUCH, NUOO PABHOLEHHYIO MAEHTUMMUKALMIO NUL, OTBEYAIOLUMX 3a COAepXaHue
NpOTOKONAa UCTIbLITAHWUI, a TaKkke AaTty ero nybnukauuu;

Q) NONOXEHWE O TOM, YTO NOMYYEHHbIE PE3YNbTaTbl OTHOCATCH TONMBKO K UCMbITAHHOMY 00pa3Ly;

r) NOMOXEHUE O TOM, YTO AAHHbIN OTYET 00 UCMbLITAHUAX HE MOXET ObiTb BOCMNPOU3BEAEH MHAYe Kak
NONHOCTbIO 6€3 NMCbMEHHOTO pa3peLleHus onyGnukoBasLLei ero naboparopuu.

10
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Mpunoxenune JA
(cnpaBo4HoOE)

CBefeHUsi 0 COOTBETCTBUU CCbINIOYHbIX MEXAYHAPOAHbIX CTaHOAAPTOB CChINIOYHbLIM
HauMoOHanbHbIM cTaHgapTaMm Poccuinckon ®epepauum (M ENCTBYIOWMUM B 3TOM
KaueCTBe MEeXrocygapCcTBeHHbIM CTaHAapTam)

Tabnuua OA.1
OB03Ha4YeHne CCbINIOHYHOro CTteneHb
OBo3HavyeHne U HaMMeHOBaHWe COOTBETCTBYHOLLEro
MEXZYHapo4HOro COOTBETCTBUS
HaLMoHanbHOro cTaHfapTa
cTaHgapra
M3K 60891 MOD [OCT 28976-91(MOK 891-87)

doToanekTpuyecknue npubopbl M3 KPUCTaNIUIECKOro
KpemHus. MeToauka Koppekuun Mo Temnepatype u
0Ony4YeHHOCTU pe3ynbTaToB  WU3MEPEHUA  BOMbT-
amMnepHoON XapakTepUcTUKK

M3K 60904-2 MOD FOCT P 50705-94(M3K 904-2-89)
doToanekTpuyeckue npubopsl. Yactb 2. TpeboBaHus
K 9TaNOHHbIM CONHEYHbIM 3NEMEHTaM

M3K 60904-3 - *

M3K 60904-5 IDT roCT P M3K 60904-5-2013 Mpubopsl
doTtoanektpuyeckne. Yacte 5.  OnpegeneHue
9KBMBASIEHTHOW TemnepaTypbl METOAOM M3MepeHus
HanpshKeHWUsi XornocToro xoaa

M3K 60904-6 - *

M3K 60904-7 - *

M3K 60904-9 - *

M3K 60904-10 IDT rCT P M3K  60904-10-2013 Mpubopsl
POTOINEKTPUYECKME. YacTb 10. MeToabl
onpeaeneHus NMHERHOCTU XapakTepUCTUK

NCO/M3K 17025 IDT FOCT NCO/M3K 17025-2009
Obuwpe TpeboBaHusA K KOMMNETEHTHOCTU

MCnbITaTENbHbLIX M KANMBPOBOYHLIX NabopaTopui

* CoOOTBETCTBYIOLUMA HaUMOHamnbHBIl  CTaHAapT oTcyTcTByeT. [o ero yTBepXAeHWa pekoMeHAayeTcs
MCMonb30BaThb NepeBOf Ha PYCCKUI A3bIK aHHOrO MeXAyHapo4HOro cTaHaapTa.

MMpumMeyaHune — B HacTosAwen Tabnuue ncnonb3oBaHbl CreayloLlimMe ycrnoBHele 0603HaYeHUs cTeneHn
COOTBETCTBWSA CTaH4apToB:

- IDT — ngeHTuYHblEe cTaHAapThl,

- MOD — MoguduumpoBaHHble CTaHA4apThl.
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Bubnuorpadusa

[11 MO3K 60904-3 Mpubopbl goToanekTpudeckne. Yactbe 3: [MpuHUMNBI  U3MEpPEHUS
napameTpoB Ha3eMHbIX NpuUOOPOB MpPU  STANOHHbLIX  CrNeKTpax
3HepreTuyeckon oceewyeHHoctn (IEC 60904-3, Photovoltaic devices —
Part 3: Measurement principles for terrestrial photovoltaic (PV) solar
devices with reference spectral irradiance data)

[2] M3K 60904-2 Mpubopbl oToanekTpuyeckne. Yactb 2. TpeboBaHUA K STANOHHLIM
cornHeyHbiM anemeHntam (IEC 60904-2, Photovoltaic devices — Part 2:
Requirements for reference solar cells)

[3] M3K 60904-6 Mpubopbl doToanekTpuyeckne. Yactb 6: TpeboBaHUA K 3TaANOHHLIM
conHeyHbiM Moaynam (IEC 60904-6 Photovoltaic devices — Part 6:
Requirements for reference solar modules)”

[4] MOK 60904-7 Mpubopbl oToanekTpuyeckne. Yacte 7. PacyeT cnekTpanbHbiX
nonpaeok npu usmepeHusix (IEC 60904-7, Photovoltaic devices — Part
7: Computation of spectral mismatch correction for measurements of
photovoltaic devices)

[5] M3K 60904-10 Mpubopbl otoanekTpuyeckue. Yacte 10. Metoabl onpeaeneHus
nuHeHocTn xapaktepuctuk (IEC 60904-10, Photovoltaic devices —
Part 10: Methods of linearity measurement)

[6] M3K 60891 Mpubopbl  bOTOINEKTPUYECKUE U3 KPUCTANIUYECKOTO  KPEMHMS.
Koppekuns BOMbT-aMMepHbIX XapakTepucTMK No Temnepatype W
aHepreTuyeckor_ocseweHHoctu (IEC 60891, Photovoltaic devices of
crystalline silicon/ Procedures for temperature and irradiance
corrections to measured current voltage characteristics)

[71 MOK 60904-5 Mpubopbl (hOTOINEKTPUHECKHE. Yactb 5. Onpeaenexnue
3KBUBANEHTHOW Temnepatypbl METOAOM W3MEPEeHUsi HanpsikeHus
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)

[8] MOK 60904-9 Mpubopbl oToanekTpudeckne. Yactb 9. TpeboBaHua Kk pabouum
XapakTepucTukam UMuUTaTopoB CONHevHoro uanyuyenun (IEC 60904-9,
Photovoltaic devices — Part 7: Solar simulator performance
requirements)

[9] WUCO/M3BK 17025 O6wme TpeboBaHMA K  KOMMETEHTHOCTM  UCTbITATENbHBIX U

KanubpoBoYHbIX nabopatopunn (ISO/IEC 17025 General requirements
for the competence of testing and calibration laboratories)

" 3ameHeH Ha IEC 60904-2(2007)
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