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HALUWOHANBbHBLIN CTAHOAPT POCCUNCKOWU PEOEPALUMN

FocypapcTBeHHaA cuctema obecneyeHUs eQUHCTBA USMepPeHUin
NMPUBOPbLI POTOSNEKTPUYECKUE.
YacTb 8. M3amepeHue cnekTparnbHOW YyBCTBUTESNILHOCTU (DOTOINEKTPUYECKUX NPUGOPOB

State system for ensuring the uniformity of measurements.
Photovoltaic devices. Part 8.
Measurement of spectral response of a photovoltaic device

Dara BBegenmna — 2015—07—01

1 O6nacTb NpUMeHeHnsA

Hacrosawuit ctaHaapt yctaHasnuaeT TpeboBaHMSA K U3MEPEHUSIM OTHOCUTENBLHOM CNEKTPanbHON YyB-
CTBUTENbHOCTU NMHEWHbLIX U HEeNMUHENHbIX (hoToanekTpuyeckux npubopos. Hacroawwmi craHaapt pacnpo-
CTPaHSIETCA TONbKO HA OAHOMEPEXoHbIe HOTOANEKTPUIECKME NPUGOPLI.

2 HopmaruBHbIe CCbINKU

B HacTosLem cTaHgapTe UCnonb30BaHbl HOPMAaTUBHBLIE CCbINKKU HA Creayiowme cTaHaapThbl:

M3K 60904-1: 1987 Mpubopsbl choToanekTpuyeckne. Yactb 1: N3MepeHne BONbT -aMnepHbIX XapakTe-
PUCTUK (DOTOINMEKTPUYECKMX NPUBOPOB

M3K 60904-2: 1989 Mpubopbl choToanekrpuueckue. Yactb 2. TpeGoBaHUsI K STANOHHBIM COJTHEYHBIM
aneMeHTam

M3K 60904-3: 1989 doTtoanekTpudeckne npubopbl. Yacte 3: Uamepenue xapaktepuctuk )OTOINEK-
TPUYECKUX NPUOOPOB C YH4ETOM CTAHAAPTHON CNEKTPanbHOW NIIOTHOCTU QHEPreTUYECKOW OCBELLIEHHOCTU Ha-
3€MHOr0 COMHEYHOr0 U3NyYeHns

M3K 61646: 1996 Moaynu poToanekTpuyeckue TOHKONMIEHOYHbIe Anst

Ha3eMHOro npumMeHeHuns. KeanuukaumoHHasa oLeHKa KOHCTPYKLUKN U YTBEPXK -

AeHue Tuna

3 CneumanbHble TPe60BaHUA K TOHKOMMEHOYHbIM NpuGopam

3.1 MNpeaBaputenbHas OLeHKa CTaOUIIbHOCTH

Mepea n3MepeHMs MU CEKTParbHbIX XapakTepuUcTUK POTOINEKTPUYECKNX TOHKOMMEHOYHBIX NPUBOpPOB,
npubopbl CTabUNU3NPYIOT C UCNONbL3OBaHWEM NPoLEeaYypPbl TECTOBOW 3acBeTkM (CMOoTpu M3K 61646).

3.2 UsmepeHua nog 6enbiM CMeLAOWUM U3NyYeHUem

M3mepeHusi cnekTpanbHOW YyBCTBUTENbHOCTU (DOTOBSEKTPUYECKMX TOHKOMMEHOYHbIX NpMBOPOB Npo-
BOAAT noA 6enbiM CMeLLaloLwMM U3NyYEHUEM, C OTHOCUTESbHBLIM CNeKTpanbHLIM pacnpeaeneHnem nusnyde-
HUst 6nmskum k AM 1,5. YpoBeHb MHTEHCMBHOCTM M3Ny4eHus nogbupatoT Takum obpasom, 4tobbl cnek-
TparnbHasi YyBCTBUTENbHOCTb 3HAYUTENBHO HE U3MEHSANACh NMPU YMEHbLUEHUM CMELLAIOLLIEero U3NYYeHUs Ha
50 %.

3.3 OdphekT HanpsXKEeHUNA

MpuMeHsIIOT cneayoLme TePMUHBI:

cneKTpanbHaa YyBCTBUTESNIbHOCTb NOA Harpy3kom (Sy): MNOTHOCTb TOKa Npu onpeaeneHHOM Ha-
NPSXXEHUN HArpy3ku, co3aaHHas eguMHULEN OCBELLEHHOCTU Ha AaHHOW AnuMHe BONH A-BT - kak pyHKUMA
ATNWUHbI BOTHBI;

OTHOCUTESIbHasA cneKTparibHasi YyBCTBUTENLHOCTb NOA Harpy3kou, k1S, CnekTpancHas 4yBCT-
BMTENbHOCTb NOA HArpy3Kon Kak doyHKLUA AMUHBI BOMHbI, OTHECEHHAsA K CBOEMY MaKkCUMasibHOMY 3Ha4YEHWIO

k1 Sv)\=sv)\/sv)\max . (1)

CnekTparnbHY0 YyBCTBUTENbLHOCTb (POTOINEKTPUUECKUX TOHKOMMEHOYHbIX NPMBOPOB U3MEPSIOT MNpu
JKCMyaTaLUMOHHOM HaMnpshKeHUU HArpy3Kku, YTO OTpaXkatoT B JOKYMEHTaLWN.

U3paHue opuumnanbHoe
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4 \3amepeHUss OTHOCUTENbHOM CNEKTPanbHON YyBCTBUTENIbHOCTU

OTHOCUTESbHYIO CMEKTPasnbHY0 YyBCTBUTENBbHOCTL (POTOINEKTPUIECKUX NpubopoB U3MEPSIOT C No-
MOLLbIO UCTOYHMKA M3MYYEHUs] COCTOALLEro M3 Habopa KBa3MMOHOXPOMATUYECKUX KOMIMOHEHT, Nepekpbl-
BalOLLUMX paboumii cnekTpanbHblii Auana3oH uccnegyembix Npubopos. OTHOCUTENbHYIO CNEKTPanbHYIO YyB-
CTBUTENBHOCTb (DOTOSNEKTPUUECKUX NPMOOPOB ONpeAensiioT No pe3ynbTatam U3MEpPEHMit NIOTHOCTU Toka
KOPOTKOTO 3aMblKaHMsi U OCBELLEHHOCTU HAa KaXoW M3 paccMaTpuMBaeMblX ANWUH BOJMH STanoOHHOrO ¢hoTo-
3neKTpuyeckoro npubdopa u uccnegyemoro npubopa.

MpuMeyaHWU e -BHacTosLLeM cTaHAapTe MOHATUS «U3IyUYEHNE» U «CONHEYHOE U3MNyYeHUe» paccMaTt-
pVBAalOT B LUMPOKOM CMBICTE W BKITHOYAIOT, KakK BUAMMYIO YacTb CreKTpa, Tak U ynbTpacUoneToBLId U MH(PaKpacHbIi
AManasoHsbl.

B nnockocTn npuemMHOro yCTpomcTBa uccneayemoro (potoanekTpuieckoro npubopa m aranoHHoro ¢o-
TO9NEKTPUYECKOTO Npubopa ¢ NOMOLLbIO CTAOMNN3MPOBAHHOTO UCTOYHMKA U3NYYEHMA CO3AAI0T OAHOPOAHYIO
U PaBHOMEPHYIO OCBELLEHHOCTb. 3Ha4YeHWEe MOKA3aHMI NIIOTHOCTU TOKA KOPOTKOrO 3aMblkaHUS AEnAT Ha
3HaYeHWe OCBELLUEHHOCTU WNKU NPOMOPLMOHAMNbHBIM napameTp u u3obpaxaiot rpaduyeckm kak pyHKLmMIo
AnuHbl BOMHbI. Ecnu B mnockoctn dhoToanekTpuueckoro npubopa noaaepuBaloT MOCTOSHHYIO OCBELLEH-
HOCTb, HaNPUMep MyTEM U3MEHEHUS BbICOTbI BLIXOAHON LLENM MOHOXPOMATOpa NPU U3MEHEHUMU AJNUHbI BOIT-
Hbl, OTHOCUTENbHYIO CNEKTParibHY0 YyBCTBUTENILHOCTL OMPEAEnsoT HenoCPeACTBEHHO MPU CYUTLIBAHUU
BENUYMHBLI MOKa3aHWIn NNOTHOCTU Toka. TemnepaTypy uccnegyemoro )oToaneKkTrpuyeckoro npubopa n ara-
MOHHOTO (POTOANEKTPUYECKOTO NPMOOPA KOHTPONMUPYIOT U NOAAEPKMBAIOT €€ NMOCTOSHHOE 3HAaYEHue.

B kauyectBe 9TanoHHOro OTOINEKTPUYECKOro npubopa Ans M3MepeHUs MOKa3aHWii OCBELLEHHOCTH
MOXeT ObITb NCNOMb30BaHa BaKyyMHas TepMonapa, Nupo3neKkTpu4ecknii paauomMeTp Uin APYro aHanorny-
Hblii MPUEMHUK n3nydyeHns. MoxeT ObiTb MCMONb30BaH 3TANOHHbIN (POTOINEKTPUIECKUIA NPUOOP, OTHOCHU-
TenbHas CnekTpanbHas YyBCTBUTENbHOCTb KOTOPOro BKIOYaeT Tpebyemblii cnekTpanbHbii guana3soH. B

3TOM Cryyae, OTHOCUTENbHYIO CHEKTPanbHYI0 YyBCTBUTENBHOCTb ccrneayemoro npubopa k,S,, paccuuthl-
BaloOT NoO hopmyne

1
kyS,; =kS1y I"M ) ¥

mri

roe k.S, - OTHocUTenbHasi CnekTpanbHas YyBCTBUTENLHOCTL STANOHHOTO HOTOIIEKTPUYECKOTO NpH-

fopa Ha ANNHE BOMHbI 4;

I,,, — MNOTHOCTb TOKa KOPOTKOTO 3aMbIKaHUSI STANOHHOrO (POTOINEKTPUIECKOro npubopa usme-

PEHHAs Ha ATIMHE BOMHbI A
I,,, - NMNOTHOCTb TOKa KOPOTKOTO 3aMblkaHWsi UCCriedyeMoro hoTOIneKTpudeckoro npubopa us-

MEpEeHHas Ha TOW X ANUHE BOIHbI.

B npouecce noarotoBku annapaTypbl AN NPOBEAEHUS U3MepeHuit HeobxoanuMo:

- MpoBepsTb OAHOPOAHOCTb U PABHOMEPHOCTb OCBELLUEHHOCTU B NMOCKOCTU MPUEMHOr0 yCTpOMCTBA
uccrnegyemoro 0TO9NEKTpUYEcKoro npubopa (OAHOPOAHOCTb M PABHOMEPHOCTb OCBELUEHHOCTU OYEeHb
BaXKHa, Koraa uccneayembiii poTo3NEeKTPUYHECKkMin npubop u aTanoHHbIW GOTOINEKTPUYECKUin Npudop UMeloT
pasHble pasmepbl);

- MepuoaMyveckn NPOBEPATb KPUBYIO CMEKTPanbHOro kodd)uumueHTa HanpaBfeHHOro NponycKaHus
unbTPoB U3 Habopa hUNLTPOBOTO KOneca;

- NPOBEPATb kKanubpoBKY HArpy304HOro PE3UCTOPA U KOHTAKTHOTO COMPOTUBIIEHUS;

- KOHTpONMpoBaTb Ha KaXaon UccregyeMon AnNnHe BOSIHbI IMHENHOCTb 3aBUCMMOCTHN TOKa KOPOTKOro
3aMbIKaHWA OT UHTEHCMBHOCTU N3NYYEHUs;

- MPOBepsATb, YTO BENMYMHA CONPOTUBMEHUA HArpy304HOro pPe3ucTopa MMHUMAanbHa ANA MakcuMarb-
HOTO NPUBNMXKEHUSA K YCIIOBUSIM PEXMMA KOPOTKOTO 3aMblKaHWSI.

Ha pucyHke A.1 n pucyHke A.2 (npunoxxeHne A) NpUBEAEHbl CXeMbl YCTAHOBOK ANA U3MEPEHUN Cnek-
TpanbHOW YyBCTBUTENLHOCTU (POTOINEKTPUYECKUX NpUBOopoB. Ha pucyHke A.1 B kayecTse Habopa KBa3MMO-
HOXPOMATUYECKUX KOMMOHEHT NMOTOKA MOHOXPOMATUYECKOrO UCTOYHMKA U3MYYEHUS UCNOMb3YIOT MOHOXPO-
MaTop C KBapLeBoW Npu3Moii. B cxeme ycTraHOBK Ha pUCYHKE A.2 MCMONb3yT HAboP Yy3KONONMOCHBIX (hUNbT-
poB, ganee unbTPOBOE KOMECO.

MpumeyaHne - B HacTosieMm CTaHOapTe TEPMUH «MOHOXPOMATUYECKUI» O3HA4aeT Y3KUi Crnek-
TpanbHbIM AnanasoH.
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B kayecrBe UCTOYHMKA U3Ny4YEHMA UCNONb3YIOT BONb(PAMOBYIO ranoreHHyto namny MoLHoCcTeI0 1000
BT, paboTaioLyio OT cTabunM3mpoBaHHOrO UCTOYHUKA NUTAHKA, C LBETOBON Temnepartypoii 3 200 K. Uccne-
AyeMblii pOTO3NEKTpuYeckuii Npubop U 3TanoHHLIN hoToINeKTpUYeckuit Npubop, pacnonaraiot Ha NpoTu-
BOMOJIOXHBIX CTOPOHAX MOBOPOTHOFO CTONA, YTO NO3BONSET NOOYMEPEAHO BBOAUTH MX B NOTOK MOHOXpPOMA-
TUYECKOrO U3Ny4YeHUsi B OHOW U TOM e nnockoctu. Uccnegyemoliin hoToO3INEKTpuYECkuii Nnpubop U dTanoH-
HbI (POTOINEKTPUHECKUIA NPUOOP MOrYT ObiTb YCTAHOBMEHbI HA NIMHENHOE NO3ULIMOHMPYIOLLME YCTPOWCTBO
UNM 0CBELLEHbI OAHOBPEMEHHO C NOMOLLbIO Pa3AenuTENbHOIO ONTUYECKOrO dneMeHTa.

dUnNLTPOBOE KONECO AOIMKHO CcoaepXaTb AOCTATOYHOE KONMMYECTBO Y3KONONOCHBLIX MHTEPdEPEHLIMOH-
HbIX (OUNLTPOB, YUTOObI MEPEKPBLITL BECb CNEKTPanbHbLIN AMana3oH uccneayemoro hoToanekTrpu4eckoro npu-
6opa ¢ waroM gnuHel BOMHbI He Gonee 50 HM. Pasmepbl hunbTpos noabupaioT Takum 06pa3om, 4ToGbl OHKU
MOrK ObITb NOMELLEHbI MEXAY UCTOYHUKOM W3MyYeHUs U uccnegyembim hoTOINEKTPUIECKUM NPUGOPOM
UnM n3MepuTENEeM OCBELLEHHOCTU. BaxkHo 4To6bI NponyckaHue 3a npeaenamm OCHOBHOW NONIOCHI NPONyCkKa-
HUs ObINO npeHeGpexumo mano (MeHee 0,2 %). MoHOXpPOMAaTOp OBGLIMHO UCNONBL3YIOT C MOCTOSAHHOW LUMPK-
HOM LLENMN U TaKUM XE LLIAroM ANUHbI BOMHbI, YTO HA PUNLTPOBOM Konece.

[Ana nuHenHbIxX poToINEeKTPUIECKUX NPUBGOPOB U3 KPUCTANIIMHMECKOTO KPEMHUSA UK APYrMX maTepua-
noB, TOK KOPOTKOrO 3amblKaHMS (HANPsXKEHUE HA 3TANOHHOM CONPOTUBAEHUU, NOAKNIOYEHHOM MO YETbIpex-
NPOBOAHOW CXEME) W HaNpsDKEHUA PasOMKHYTOW CXEMbl BAKYyMHOW TepMonapbl unu paguoMeTpa MoryT
ObITb U3MEPEHbI HANPAMYIO C MOMOLLLIO LMcPOBOro BONMbLTMETPA UMM NoTeHUuoMeTpa. TpeboBaHus K ToY-
HOCTU 060PYA0BAHUA U M3MEPEHUSAIM TOKA KOPOTKOTO 3aMblkaHus npusegeHsl B MOK 60904-1 u M3K 60904-
3. Ecnn ncnonb3yloT mMeTos NOCTOSHHOIO TOKA, UCTOYMHUK U3NyYeHnAa, uccneayemblit pOTOINEKTPUYECKUIA
npubop u n3mepuTenb OCBELLEHHOCTU AOMKHbI OblTb NOMELLEHbI B CBETOHENPOHULAEMbIN HE OTPaXKatoLLMi
KOXYX U AOMKHbI ObITb NPUHATHI MEPbI AN YCTPAHEHUS TEMNEPATYPHBIX U CRyYanHbIX 3NEeKTPOMarHUTHbIX
nonem, KOTopble MOTYT NPUMBECTU K NOABAEHUIO OLLUMBOK. VICTOYHUK U3NYy4EeHNA MOXET ObiTb MOAYNUPOBAH C
Manoi 4acToToN W BbIXOAHOE HaMNpsHKeHWe YCUIEHO U BbINPAMAEHO. YCUNUTENU HaNPSHKEHWUA [OIDKHbI
UMETb CTabunbHbIe NMMHENHBIE BbIXOAHbIE XapaKTEePUCTUKN Ha BCEM STane u3MepeHun.

Ona HenuHenHbIx hoToanekTpuyeckux npubopos Heo6xoAUMO MCNONL30BaTb MOAYNUPOBAHHOE MO-
HOXPOMATUYECKOE U3MYy4YEeHUE U HEMOAYNUPOBAHHOE CMEeLaloLee U3NyYeHne OT UMUTATOPA COMHEYHOro
n3nyyeHus, Ytobbl yBENMYMTb OCBELLUEHHOCTb A0 TpebGyemoro ypoBHa (Hanpumep, 1000 Bt-m '2), KaK noka-
3aHO Ha pucyHkax A.1 n A.2.

OnsA nuHelHbIX (OTOINEKTPUYECKUX NPUOOPOB CMeLLalowee n3nyvyeHne Tak ke Heobxoaumo, ecnu
nonyyeHHasi cnekTpanbHas YyBCTBUTENbLHOCTb CUITIbHO MeHsieTCcsl 6e3 BO3AENCTBUS CMeLLaloLero usnyde-
HUA.

MeToa uaMepeHusa CnekTpanbHOW YyBCTBUTENBLHOCTM MPU UCMOMb30BAHUM UMMYILCHOTO U3NYYEHUN
nokasaH Ha pucyHke A.3. Kpome naMeHeHUs NICTOYHUKA U3NyYeHUsl, MeTo U3MEPEHUI OCTAETCs TakUM Xe U
OCHOBaH Ha CPaBHEHMM TOKOB KOPOTKOrO 3aMblKaHUsi, FTEHEPUPYEMbIX UCCNEAYEMbIM U 3TANOHHbIM POTO-
anekTpuyeckumu npuéopamu.

YcTaHoBka aAng uccnegoBaHusa (poToanekrpuyeckux npubopos Npu UCMNOSMb30BAHUU UMIYSIbCHOIO U3-
NyYE€HUA BKNIOYaeT:

- MOLLHYIO NaMmny-BCMbILLKY, CO CBETOBLIMWU UMNYIIbCAMU BbICOKOW MHTEHCUBHOCTH;

- (pMnNbTPOBOE KONECO N CBETOHENPOHNLIAEMbIN KOXYX;

- aepxatenb obpasuya, obecneumBaloLMii TOYHYIO YCTAHOBKY MCCReyeMOoro W STanoHHOro ¢)oTo-
3neKkTpuYeckux Npubopos;

- 3TanoHHbIN hOTOINEKTPUYECKU Npubop, UCCNEAOBAHHBLIA NO CnekTpy B cooTBeTcrBunm ¢ MO3K
60904-2;

- MarasvH CONnpOTUBSIEHNIA HArPy3Ku;

- 9NEKTPOHHbIA «MUKOBLIN AETEKTOPY;

- UMdpOBON BONLTMETP.

MpumevyaHue - Metoa usMmepeHus cnekTpasnibHOM YyBCTBUTESILHOCTU MPU UCNOSIb30BAHUU UMNYSbC-
HOro WU3INy4eHUsi He MOXET ObITb UCMONb30BaH AN (POTOINEKTPUYECKMX NPUBOPOB C GONLLION NOCTOAHHOW
BpeMeHu. Heobxoaumo ybeamTbCA, UTO NofyyeHa OAMHAKOBAsi MIIOTHOCTL TOKA KOPOTKOrO 3aMblKaHUA OT
UMNyNbCHOINo0 U NOCTOAHHOIO UCTOYHUKOB U3IyYeHus C O,EII/IHaKOBOVI MHTEHCUBHOCTLIO. Te xe Tpe6OBaHMﬂ
OTHOCATCS K 9TanoHHOMY POTOINMEKTPUYECKOMY Npubopy.

Heobxoaumo yaenutb 0coboe BHMMaHWe HAOMIOAEHUIO 3@ UHTEHCUBHOCTLIO UMMYNbLCA U3NYYEHUS U
nocneayloulen KOppeKkuumn pe3ynbLTaToB, KOTOpPasi MOXET ObITb PYYHOW UINM aBTOMATUYECKOMN.
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MpunoxeHue A
(pekomeHgyemoe)

CxeMbl YCTaHOBOK /19 U3MEPEHNST CMEKTPa/IbHOM YyBCTBUTE/IBHOCTH
hOTOSIEKTPUYECKMX NPUOOPOB

CxeMbl YCTAHOBOK /18 U3MEPEeHUss CnekTpanbHON YyBCTBUTENbHOCTU POTO3/1EKTPUYECKUX NPMOOPOB
npueBefeHbl Ha pucyHkax A.1-A.3.



PucyHok A.2 I3MepeHusi cnekTpasbHO YyBCTBUTENBLHOCTM C NOMOLLbI0 (DUILTPOBOro Koseca

€10¢—8-70609 YEN d 100



TF
/

lMyckoBas
KHOMKa

PVICyHOK A.3 YcTaHoBKa ana nsmepeHuna CHEKTpaﬂbHOVI YYBCTBUTEJ/IbHOCTU NPU NCNO/b30BaHUN NMNY/NIbCHOIO U3nyyYyeHns

€10¢—8-170609 HEW d 1001
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MpunoxeHune JA
(cnpaBoy4HoOe)

CBeaeHUs1 0 COOTBETCTBMU CChINMOYHbIX MEXAYHapPOAHbIX CTaHAapPTOB HaUWOHarb-
HbIM cTaHgapTam Poccuinckon Peanepauum

Tabnuua JAA1
OBo3Ha4YeHNE CChINTIOMHOMO MEX- CTeneHb CooTBET- O603Ha4eHne 1 HaMMeHoBaHNe COOTBETCTBYHLLIETO
AyHapoA4HOro CtaHgapTa CTBUA HaUWOHanbHOro CtaHgapTa
MO3K 60904-1:2006 IDT FOCT P M3K 60904-1-2013 «IMpubopbl doTo-

anektpuyeckue. Yacts 1. IamepeHue BonbT-
aMnNEePHbIX XapakTepPUCTUKY

M3K 60904-2:2007 IDT FOCT P M3K 60904-2—-2013 «[Mpubopsl choTO-
anekTpuyeckue. Yacro 2. TpeboBaHus Kk aTa-
MNOHHBbIM COJTHEYHbIM 3NEMEHTaMy

M3K 60904-3:2008 IDT FOCT P M3K 60904-3-2013 «[Mpubopel choTO-
anekTpuyeckue. Yacrtb 3. MpuHymnbl nsmepe-
HUSI XapaKTEPUCTUK POTOINEKTPUYECKUX Npe-
obpasoBaTenei ¢ y4eTOM CTaHAapPTHON Cnek-
TpanbHOW NAOTHOCTU SHEPreTUYEeCcKon ocBe-
LLIEHHOCTU HA3eMHOT0 COMHEYHOTO n3nyye-
HUSAY

MO3K 61646:2008 IDT FOCT P M3K 61646-2013 «Mogynu c¢oto-
3MNEKTPUYECKNE TOHKOMIEHOYHBIE HA3EMHbIE.
Tpeb®oBaHUA K KOHCTPYKLMKU U TUMOBbIM UCTIbI-
TaHUAMY

|_|pVI MedaHue — B HaCTOFlLLteVI TaGnmqe MCMNoJ1b30BaHO cnejyroulee ycrioBHoe 0603Ha4YeHUe CTeneHn CoOoTBETCT-
BUA CTaHOapTOB:

- IDT — ngeHTUYHbIA CTaHaapT.




roCT P M3K 60904-8—2013

YOK 635.2; 681.7.069.32; 006.354 OKC 17.020

KnioueBble cnosa: (hOTOINEKTPUYECKUIA Npubop, CnekTpanbHas 4YyBCTBUTENbHOCTb, (QOTOSMEKTPUYECKUI
TOHKOMMNEHOYHbLIN Npnbop, CMeLLaloLLee n3ny4yeHue, NoTHOCTb TOKA KOPOTKOTO 3aMblKaHUs




MoanucaHo B nevyatb 01.10.2014. ®opmat 60x84"/s.
Yen. ney. n. 1,40. Tupax 34 ak3. 3ak. 3803.

[10ArOTOBEHO HA OCHOBE 3M1EKTPOHHON Bepcuu, I'IpeLlOCTaBJ'IeHHOVI pa3paboTymMKoM cTaHgapTa

oryrn « CTAHOAPTUHOOPM»

123995 MockBsa, 'paHaTHbIV nep., 4.
www.gostinfo.ru info@gostinfo.ru


http://www.mosexp.ru# 
http://www.mosexp.ru#  
http://files.stroyinf.ru/Index2/1/4293774/4293774719.htm

