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FOCT P M3K 60904-5— 2013
Mpepucnoene

1 NOAMOTORNEH TocygapcTeeHHbE HAYYHBIM YYDexneruen « BocepocckBcuid HaydHo-uccnencaa-
TENBCKHEA MHCTATYT ANeKTPUchMEALMH Censckonn xoagicTeas (BHM3CX) Ha ocHope COBCTREMHOMD ayTEHTHYHD-
Fo NEQEB00a Ha PYCCKAA A3bK MENOYHADOOHOrD CTAHOAPTA, YKAIAHHOMD 8 NyHKTE 4

2 BHECEH TexHWYeCcKiM KEOMWTETOM No CTaHOapTHIaudw TK 039 «Jueprochepekedne, JHepreTHie-
CEan 3POeKTHEHICTE, IHEPMOMEBHEDTHMEHT s

3 YTBEP¥W/OEH W BBEOQEH B OEWMCTBWE Mpurkasom GegepansHoro areHTcTBa NO TEXHHHECKOMY pe-
rYNHpoaaHKio W sMetponorky o 05 nekabpa 2013 ¢ Me 2162-ct ¢ 01 Aaxeapa 2015 ¢

4 HacToAWM# CTAHOAPT WASHTHYEH MExOyHapooHosMy cTaHdapTy M3K 60904-5:2011 «MNpubape deoTo-
INeKTpHdeckre. YacTs 5. Onpegenedwe IHOMBANSHTHOR TeMNepaTyphl METOOoM MIMEDEHHA HANDAMEHNA
xonocTors konaxs ([EC 60904-5:2011 «Photovoltaic devices - Part 50 Determination of the equivalent cell tem-
perature (ECT) of photovaltaic (PYV) devices by the open-circuit voltage methodn).

HauMmesoBaHne HACTOALLErD CTAHgApTa MIMEHEHO OTHOCHMTEMEHD HAWMEHOBAHWA YEAIAHHOTO MENDY-
HADOOHOM CTaKaapTa AM8 NpHESNeHdA B cooteeTeTare © TOCT P 1.5-2012 (nyHxT 3.5).

Mo# NpUMEHEHHA HACTOALEND CTAKZARTA DEXOMEHOYETCH MCMNONLA0EATE BMECTD CChIMOHHBIY MEEDYHA-
pPOOHEDN CTAHOAPTOR COOTBETCTEYHILME MM HALMOHANEHEE CTaHAapTH Pocckickol Peaepalyy, cReIeHnA o
KOTOPBIX NPMBEAEHE B OONCAHWTENLHOM NEUNOHEeHRE A

3 BBEJEH BNEPBLIE

Mpaeuna nouMeHekls Hacmofwesze cmandapma yomanoaness & MOCT P 1.0—=2012 {paaden 8).
Huchopmauua off USMeHeRUARX K Hacmoawen)y cmandapmy nybnuskyemcs @ exe2oiHoM (10 COCMORHUK Ha
T sgapa mekyweso 2oda) UHopMaLUUCHAHONM YRazamens «HaLuoHansnee cmandapmeis, 8 othuLuansibil
MEKCM  UIMEHEHUE U Moapagoy — § EWeMECAYHOM UMPODMAUUOHHOM YEazamons «HayuonaTeuse
cmandapmeds. B cyHas mepecdoimpa [JaMaessd) Ll oifidelibl HacmMoAlless cmandapma coomeamomayiowes
yaedommenrue Sydem onySnukogaro 8 Snuxalilem BsNyoke UHEoDMaLUDNHC20 YRAIamens « Haulonansnee
cmandapmeds, CoWmeemomeyioian uHbopMauyus, peedoMieHUe 1 MEeKCmel DasMeasince macke &
UMb opMEYUORHOD cuceMe oblWESs MONER0EIHUA = e othulUansHon catme Pedepanskioad aseRmcmEs
10 MERHUYGCKOMY DE2)UDoeanuio U Mempaitoauy 8 cemu Mumepuam [gastru)

2 Crangaptredgropn, 2014

HacTonwsi cTaHgapT He momeT GbiTe BOCNPOW3ABEOEH, THPAMWPOBAH W DACNDOCTRAHEH B KalecTas
oduManeHoro MagaHua Gea paspeweis PEOepansLHOND areHTCTEA N0 TEXHWYECKOMY PEryNMpoBasHuio U Me-
TROMOrAK
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rMOCT P M3K 60904-5— 2013
Beegenwne

Mpid MCNOMNEI0BIHMA ONA ONDEENEHUA TEMORDATYDEl DOTOANEXTRMUYECKAX NRpUBoDOR B YCNOBWAK BCTE-
CTREHHOTO W NOCTOAHHOMD HCKYCCTREHHOMD CCRELEHHA JATYHECR TEMMISDATYDR, TAKAX K3K TEDMONADGE!, BOIHM-
KAIOT JBe TRYAHOCTA. Bo-nepaslx, Ha NOBEDXHOCTIA MOLYNA HAGMIOOASTCR AHAYHTENbEEIH Darbpoc aHaq4eHi
TEMNERATYDE. BO-BTODRIX, B CBAIM ¢ TEM, HTO HENOCPEOCTEEHHMBIR JOCTYN K CONHEYHBIM NEMEHTIM OTCYT-
CTEYET, QATYHEM KPENATCR K TeNbHOR CTOPOHE MOOYNA, W HA HAMEPASMYID TEMNERATYDY OKA3HBAGET BNHAHKE
TENNONEOBEEHOCTE MATEDHANGE KOHCTDYELWH, TeiNbHOR CTOPOHE W KOHTAETOR. 3TH TPYOHOCTH eWwe Gonee
BOIPACTAINT NP ONPEOENEHWE TeMNEpaType OTOINEKTPHYECKOND NPUEDpa B X008 HATYPHEX WIMEDEHKRA
xaparTepucTil Baraped, KOMME CONHEYHLIE ANEMEHTE MOMYT WMETE CNOHHO ONPEARNASMYID, CYILECTREHHO
PASFMYHYI0 TEMNEDATYEY, W ONPEOENTKTE CREAHMIO TEMOSPAaTYDY INEMEHTOD (MEpEKOR0E) HE NpeNCTannAeTER
BOAMOMHEIM,. 3HAYEHME WIMEDEHHDA B 2TOM CRYYae TEMNEDATYDE HE DyO0eT oTPEWaTe PeanbHoR JHAYeHHE
TEMNEPATYEERl, CNPESENARLEH patoume XapakTEPHCTHEN NPHMEoDa W e BNWAHKE HA KIMEDEHWE NAPaMETROE
NEMBops. 3TO MOWET NPUBECTH K CYLWLEBCTEEHHEM OLMEKAM NPH NPOMHOSHPOBAHWH, DACYeTax 1M IKCAMYAaTaLMK
OToANEKTPHUYECKME NPUGOROE 1M CHCTEM Ha WX ocHoBe, HauGones ToUHEE peIyNsTaTel OOCTUMAKTCA, KOTOa
WCNONLIYETCH WBMBANEHTHAA TEMNSPATYPA ANEMEHTE, HaRdeHHaR MeToOoM, YCTaHaARNMBEZEMOM B HACTOA-
LLE CTAHDARTE.

JKEMEANEHTHAA TemMnepatypa (D7) = TeMnepatypa, Npd KCTOROA. NPW NEOHMX PaBHBIX YONOBMAX, ¥
doToanekTprUYeckoro npWBopa Te Me pabodue XapakTEPMCTHEM, 8 TeMNepaTypa INeKTPOHHLIX NEpexonos
COMHAKCRA.
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roctT P M3K 60904-5— 2013

HAUWOHANBHBIA CTAHOAPT POCCHMHCKOW ©EJOEPALMWUM

NMPUEOPEl POTOINEKTPHYECKHE

Yacte 5
OnpeneneHHe IKBEMBANEHTHOH TEMNEPATY Pl METOOOM
HIMEPEHHA HANPAMEHWA XONOCTOrS Xona

FPhatowvaltaic dewvices.
Part &.
DCratermination of the equivalant cell temperatura of
phatovolizie devicas by the open-circuit voltags method

Qarta esegennn — 2015—01—01
1 OBbnacTe NpUMEHEHHWA

HacToswwi cTaHgapT pacnpocTpaHABTCA Ha OTOINEKTPUHECKUE NPUMBops M YyCTaHaRNMEasT npea-
MOHTHTENBHER METOO ONPEOEnEHHA IKEKBANEHTHONR TeMNEepaType (2T QOTOINEXTEHYECEHX NpMBopoR, KMe-
MoNB3YEMEIA ONA OUeHKW KX TENNOBRE XAQAKTEPUCTHE, SNPEISneHnA HOMHUHANEHOA pabodel TeMMepaTy Pkl
(HPT) ¥ npvBeneHds MIMEDEHHBIX BONST-AMNSDHLIX SADAKTERPHUCTHK K ADyTHM TeEMNepaTypan. CTadnapT pac-
NPOCTRAMAGTCA HA COMNMAEYHEIE ANSMEHTEL [OTOINSKTRHUYRCKKE NPeobpalceaTanu), COopKHM CONMHEYHBLIN 3Ma-
MEHTOR, (DOTOANEKTRWUYECKME MODYMK, ROTOINEKTPUHECKME BaTapen M3 OOHOTHNHEIN MODYTER,

HacToAwwa cTasgapT pacnpoCcTpadABTCA Ha NUHERHEE NpUBopsl C NorapuioMUYecKoR IaBNCHMOCTRIO
HANDAMEHWA XONOCTOMND X003 OT AHerETMYECcKOl oCBaweHHoCT. HacToRWME CTaMOapT NpuMeddi Ko BoEm
TEXHOMNOAAM HWOTOANEHHE (DOTONEKTRWHSECKHY NPpUDoPOR, HO NDM 3TOM HE0BXOOKMO YEEOUTRCA, YTO Ha Wa-
MEDEHKA HE BOAOSHACTEVIOT HUKAKWE HEWARECTHEE DAKTOPR. MICNETAHKE OBYCTOROHHKE NRHUBODOE MOMET OT-
MAYATECA NPOLEIYPOR MIMEDEHHR TEMNEPATYDEl M TDEGOBATE CRSLWANSLHON METOOMKN NAMEDEH WA,

2 HopmaTHBHLIE CCbINKH

B HacToAwWEM CTAMOAPTE WCNONLIOBAKE HOPMATWEBHLIE CCLINKW HA NPWBEEOEHHLIE HWKE CTAHOAPTBI.
Ona gatvpoBaHHbE COBNCK MPHMEHABTCA TONBYG YEAIAHHOE WigaHde. ONA HelaTHPOBaMHLIX CCBINOK NpK3-
MEHAETCR NOCNEAHES WAOAHWE YRAIAHHOMD CTAHOARTA (G0 BCEMM NONPaBEAMA).

MIK 0891 MNpwbops QOTOANEKTPAYECKWE M3 KDHCTANNWYECKOND EpeMHrA. KOppekuna BONsT-amMNepHB:Ix
HADAKTELWCTHE MO TEMNEDATYDE W AHSpreTHYECKON ocReenHocTH (IEC 60801 2008, Photovoltaic devices of
crystalline silicon/ Procedures for temperature and iradiance comections to measured current voltage char-
acteristics)

MK 60904-1 Mpubopsl oToaNEETRHYECEME. HacTe 1. Masmepense BONbT-amMiepibx XapakTeprucTHE
[IEC 60904-1, Photovaitaic devices — Part 1. Measurement of photovoltaic current-voltage characteristics)

MK 60004-2 Mpubopel DoToanesTErYecsre. YacTe 2. TpebobaHHA K aTanoHHbIM CONHEYHBM 3NeMEH-
tam {IEC 60904-2, Photovaltaic devices — Part 2: Requirements for reference solar cells)

MK 602047 Mpubopke doToaNEKTPUHECKKE. HacTe 7. Pacqer cNekTpansHbIX NoNPasok npW WaMepe-
Huax (IEC 60904-T7, Photovoltaic devices — Part 7. Computation of spectral mismatch correction for measure-
ments of photovoltaic devices)

MK 80904-10 Merbopel oToanekTpruyeckre. YacTs 10, MeToasl ongegenauka NHHERHOCTI XapaKTe-
pucTrE (IEC 60904-10:2009, Photovoltaic devices = Part 10: Methods of linearity measurement)

MOK 61215 Moaynik (OTOMNEKTPAYECKME HAIGMHBE K3 KEDHCTANNMMYEcKoro Epemena. MeTonel Honel-
rabui (IEC 61215, Crystaliine silicon terestrial photoveoltaic (PV) modules — Design qualification and type
approwval)

MK 61829 Bataped QOTOWEKTPHYECKHE K KPUCTANNWYSCKOTD KpemMika. FaMepaHie BONsT-amMNepHbIX
XAPAKTEPUCTHE B HATYDHEER yonoBuax (IEC 61529, Crystalline silicon photovaoltaic (PY) array — On-site mea-
surement of |-V characteristics)

Manadne oqMUMANLHoa
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FOCT P M3K 60904-5— 2013

M3IK 61853-1:2011 Mogynw hoToanekTpydeckne. Dnpeaensdne patoqMy XapakTepucTUE 1 aHERreTH-
wECkan oueHka. HacTe 1. Mamepelue pabodwy XapakTepHcTHE B IABWCHMOCTH OT IHEDTETHYECKDR OCRELLEH-
HOCTHA W TEMNEpaTyphl. HOMUHaNERZS MOWHOCTE (IEC 61853-1:2011, Photovoltaic (PV) module parformance
testing and energy rating. Irradiance and temperature performance measurements and power rating)

WMICOUMIE 17025 DSwmke TpeGoBaHHA K KOMNETEHTHICTH MCHMTATENEHER W KankbpoBoYHsx nabopato-
pei (ISCVIES 17025 General requirements for the competence of testing and calibration laboratories)

3 OBwwKe nonokeHWA

OnNUcaHHLIA HIAKE METOO OCHOBAH Ha ToM (hakTe, 4TO HANPAMEHWME XONGCTor xoaa (U, conHeHHp
aneMedToR (oTonpecbpaioeareneid] B IABUCHMOCTH OT TEMNERATYDE! MIMEHAETCA NpEOCKaayemMBbls obpa-
0. Ecnd 43eecTHel HANPEMeHie XoNoCTon X008 WCNETEEISMOre obpalla & cTaHOAPTHEER YCIOBUAK WC-
MedTaHWRE (MKW B ITANOHHEY YCNOBHAK) W TEMNEPATYPHEIA KOSqMPHUHMENT HaNpA®eHHa 0Gpasusa, To MOKeT
fOblTh ONPEOENaEHa IKAMEANEHTHAS TEMIEDATYDA MCNMTHBaEMOrD 0bpasya. Ha nanpAkexHMe XoNocTor xoaa
B ONDENeneHHeN CTENeHK BIIMAST JHEDMETHYECKaA OCBEWEHHOCTE, B CRAIM C YeM MOXET noTpeforaThcd O0-
NONHWTENEHAA KOPPEELKS B COOTRETCTEMW ¢ M3K 0891, Ma nNpakTHEn MaABecTHD, 4TC ONPedeneHHe IKBK-
BANEHTHOW TEMNEpaTyPe (3T NO HANOCHEHHOMY B HACTOAWEM cTadgapre MeTogy obecnedreaset Gonkwyi
TOYHOCTE, YEM ODYTHME METOOkL. Tem He MeHse, NoOCKONbLEY BENdYMHa TeMNepaTypHors koadduuneHdTa Ha-
MpAMEHWA M, BLICTPO NAA3ET NP JHEPreTUHaCKON OCBEEHHOCTI Hise 200 BT/M®, DaHHLIR METOJ CrieqyveT
WCMONEI0BATE TOMBKD NDW 2HEDrETHYECKOH DCERILEHHOCTIA BRILg 3TOM Nopora.

Tak KaK, xaK Npapuno, onpedeneqdye 3T ABNSETCA YacThi0 KOMMNERCA MCNLITAHKA NO HAXOMISHHIO K
OUEHKE XADaKTepUcTiK (ROToaNeKTpHeckuy NpMbopoa, To NpaanonaragTch, Y7o NPUBEASHHEIE B Dalgens
8 NapaseTpbl NONYYEHL B DAHEE NPCREOEHHBY KCNLITAHKAX G0 ongeqeneqys AT, Ecne aTomn cOenaxo He
BuIn0, To NapaMeTpel paigena 8 HAaXOOATCA B Npouecce onpedenedna 37T, kak yEaiado a paagenax 7 ¢ 8.

4 OBwme TpeboBaHMA

a) MoneTeeaemsi GoToanesToHYecsid Npubop JoMsed yaoRNeTROPATE CNeqyiowMs YCNoBrHaM:

~ ZABWCHMOCTE L, 0T TeMnepaType Gomska GeiTe NMHERH0R B cooTBETCTEMM o M3K 60904-10;

~ ZBEMCHMOCTE L, 0T JHEQFETMHECKON OCBELUEHHOCTH SONKHE GeITe NorapHEmMUYeco,

— CONpOTHEMNEHWE NPHBODE GONKHD BbiTh AKTHEHLIM, TAK Kak B NPOTHEONONCHHOM CMYyYas B painm4Hbix
AqanaloHax TesMneparyp ByoyT paznudHsie 3T,

= BEOAHOE CONPOTHENEHAE NPUEopa JOMKEHD SBiTE ACCTATOUHO BEICOKMM, TR K3k B NPOTABONOMOHHD M
CAyYas B paandyHes QUanasoHax Tesnepatyp OvOyT paznvdHsie 3T, JadqHoe TPESOE3HKE BRINONHAETCA B
OTHOWEHKN BONEWKHCTEA GOCTYNHEX B Npodaxe NpHSopos.

b) Mamepanus IHEpreTHYecKod OCBELUEHHOCTH GOMMHE NPOBOOMTECA C KCNONBEIDEAHWEM ATAMOHHOTD
doToanekTpHYeckors NpKHBopa N NWpaKkoMeTpa. 3TanoHHslid npubop qonsed ObiTe WATOTOBAGH W OTKa-
nubposad B cooTeeTerard MIK 60904-2. CnekTpansHan YyBcTBHTENEHOCTE 3TanoHHer Npyubopa OomsHa
COOTEETCTBOBATE CNEKTRENBHOR YYRCTEWTENEHOCTH MCNBITHEIEMore obpaiua, nvéos cnegyeT BeNonHATL
KODDEKUWID Ha HECOBMAdeHWe CNekTPanEHoR YyBCTRMTENEHOCTH 8 cooTReTCTEMM MOK 60004-7. B guanaao-
HE IHEPIETHYECKON OCEEWEHHOCTI, B KOTOPOM NPOBOJATCH HONBITAHKSR, ATANOHHLIA NEHEoD GONHKEH WMETh
NEHEAHYIO0 3JA8UCHMOCTE TOKA KODOTESMD JaMBIKAHKA OT IHEDIETUHECKOR OCBELWERHOCTH. NMHeinocTe onpe-
AOenseTca a cooTBeTeTaws ¢ M3K 60204-10.

ONA ManepeHdi NPy GCTECcTEGHHOM COMMEYHOM DCBEWEHWM, B yCNOBMAX, KOr0a nageqHqe npamMsts cor-
HEYHELR NYYE HE ABMASTCA HOPMANbHEIM K patodail NoRERXHOCTA MK BRWIsHM K HODMANLHOMY, DEROMEHTY-
ETCA MCNONBEI0BaTE ITANGHHBA NPWBoP TOMD ¥E TUNAa W paiMepa, 4To M WCNeMeBacMete Nprubopnl. WnK gnA
CriyHan QoTOANEKTRHUHECKWE MOgyNel W GaTaped pesomMeHgyeTocR HCNoNkIoEaTsy MHCToINEMeRTHYIO CGopKy,
COCTOALLYHY #3 ITANOHHOND INEMEHTA, CEPYNEHHOM APYMAMA INEMEHTAMA (JEACTREYIOWAMIA WITH MYNAKaMH).
B aToM Chydae Eopnyc, ROHCTPYEUWA M repMeTHIauqs, opa, pasmen | 3a30pkl O0M#EHb GhiTe TAKAMKA e,
KaK ¥ MOGYNeR, K0Topbsle BynyT MCNeThIBaTECA.

B cooteeTcTEMM ¢ M3K 60904-2 aTanoHieR NpWSop cCYMTAeTCA COBMALAKIWKMK N0 CREKTPANBHEIM Ka-
PaKTERMCTHEEM © WCTbITEIBASMEIM OOPaaUcM, 8CNii TEXHONOTHA WATOTOBAEHHA B0 INEMEHTOR, KOHCTPYKTHE-
Hill OCOBEHHOCTH W TepMETWIAUMA TAkWe Me, KakK ¥ MeNETeBasMoro obpasua. B npoTHEHOM cny4as B npo-
TOKONS WCNBITAHKE GOMKHD BbiTe CTRAMEHD HECOBMAASHWE CNeKTENEHER XApAKTERHCTHE.
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rocT P M3K 60904-5— 2013

M PAMEYAHKNE — HHKETDFIEE I'I[JIHEEIFIH MOMYT HMETE CYLYSCTEEHHY D 38BMCHMOCTE HEMPRMEHMA XONCCTOND KOO8
OT CHEKTRENEHDID COCTAEE MAMNYHEHHR, B 3TOM CRY4Hda GNA NoNYYeHAA QOCTOBERHBL, pE3yNETaToR TFIEEEF'ETI'_'-H WO B30~
AT CMEKTROPaONCMETR.

c) Paboqan NopepaHOCTE MCNbiTeBaeMors chpaijya JomesHa OeiTe KoMNINadapHa padoqei noBepXHocTH
aTanoHKors Npuiopa B npeganax yroa +2%

d} HanpAmeHWA W TOKKM CNegyeT WAMeDATE NPWGSpaMi © TOYHOCTR £0 2% oT HanpAXeHWA SonocTors
¥00a WM TOKA KODOTESMD 3aMuikadina. MpK perdcTpagud AaHHeEx HeoBXoaMMo TILATENEHD BeliEpaTe QUanainy
HamepeHni. Nonkmodesus CnenyeT BeNoNHATE HEABKCHMEMK NPOROOAMH MAHKMANEHO BOIMOEHOA OnK-
Hil. Ecnn wcnelTeigagmedd obpaiey ASENASTCA MOgynen, 4-NPoB0OHCe NOSKMIOHYEHNE JOMKHO BaMCNHATRCH K
ECHTAKTAM WM BeBoOam. ECAM MCNbIThiBaeMaE 06paTel ABRMNASTCA ANSMEHTOM, 4-NPOROOHKoE NOOKMKYEHWE
OOMKHO BENONHATLCA K KOHTAKTHbIM LWWHAM 2ANEMaHTa.

5 MenbiTaTensHoe obopynoBaHue

Ona npopeaeHHA HamMepeHdi TpedyeTcA cnegyiles ofopydoBaHme;

a} ATanoxHsR DoToaNeXToMYECEMA NEKBCD MK NMPaHoMETD, COOTRETCTRYIOWHMA TpeBoBaHHMaM, Npk-
BEASHHEIM B paigens 3, nepedrucnense b).

b} MNpubop, obBecneYydBaINWMA BOIMIMHOCTE NPOBEPKK KOMMMAHADHOCTH paboyds NOBERXHOCTER ATa-
NOHHETS NPHECEE M MCNETRIBaEMOrD obpaaUs B Npegenas yrna £2°,

) OBopyaoBAHKE GNA MIMEDEHAR HANDRKEHKE XONOCTOM ¥004a |, 8cnd HeolxoaMMo, TOKS KODOTKOrD
JAMBIEAHKA C NOTPEWHOCTED He Gonee 0,2 %,

d} OfopyaoBEaHng ONA HIMEPEHWA TeEMNepaTypkl C MOTPELUHOCTED e Bonee 719G,

) CnexTpopanMoMeTp, ODECTEHBaWIMA MAMEPeHWE CREKTPaNEHON PacnpeaeneHMa SHepreTHYecKon
OCRELWEHHOCTH B QUanalcHax CNekTPankHoN Yy ECTEMTENLHOCTH MCNeThBaemoro o0paiua M aTanoHHoro npK-
Gopa, ecnK HeobxaoMMel NONPABKA HA HECOBNAGEHWE WX CREKTPANEHEY XA0aKTEPHUCTHE B COOTRETCTEMM C
paznenoM 3, nepequcneHue bl.

f} ManTaTop consedyors nany4ediaa kxnacca BEB WnW Beiwe 8 cooTaeTcTeMe ¢ MIK 60204-9. nnK nHoR
HCTOMHKE Wany-eHda. Pabodan 10Ha WaMepeHHid gonkHa BuiTe PaEBEHa WNK GONbLUIE 30HBL], 3IBHAMEEMOR WC-
Nl TulBaeMBM 0DpaIOM.

6 OnpegeneHWe 3IKBMBANEHTHOW TEMNEPATYPLI

JkaMBANEHTHAR TEMNERATYEA OTOINBKTRWYECKOMD NPWBopa 8 KOHKDETHLIX YCNOBWAX BbiHMCAABTCH
W3 YPABHEHWA ONA STOENEHOMD ANEMEHTA (NEPEXcOAa), ONHcChLIBAMLWME Bro BONLT-aMNEDHLIE XapaKkTenHCTHER
{BAX].

Pelsan cHoTaMy yDaBHEHWA ANA HanpAwaHkA KonocToro xoga =0, npu U, = U, - wni=1, =0 nony-
Yaer JARMCHMOCTE, ONPEIENRIOWYK CER3E MEXIY PAINMUHEME IHAYEHHUARMA HATPAKEHWA XONOCTONS X003
MCNETEBaEMOrD ofpaiua

L L et —T\,:I-i-allrtEE (1)

3

rae U, o — HanpameHne XonocTors Xo08 Honb TelBaesors cBpaiua npy 3Tan0oHHLX YCNOBHAK: JHePreTiYecron
OCBEWEHHCCTH E, U TEMNERaTYPEe HCNbITuIBAEMOoro oBpasya Ty, 8 KaYecTEE ITANOHHBX YCNOBKE YacTo Buibin-
paioTCA CTAROADTHEE YCNOBKMA UCNsTasyi (CY) B cootaeTeTeMK ¢ MK 61215 1 618533-1: E-.,=1000 BT/ e
M Ty = 25 °C;
U, — HANPAXEHKE XONOCTOMD X0A4a MClslTeiBaemoro obpaidd py aHepreTHueckol oceewWEenHOCTH E ¢
TEMNepaType Moayna T,
M, — TEMNBDATYPHLIA KoadWPUUMEHT HANPAMEHWA XOMNOCTOMD XO0a HeNbTulieaemoro obpaiua,
i1 = KO HUMENT JABMCHMOCTH HANPAKEHKA XONOCTOM X003 oT IHSPTETHHECKON OCBELYEHHDCTH
o= U.-u:.e _U.HI . |:2}
U . InE,(E,
e U, ; WU . - HANPAKEHWA NPW OOWHAKOBOA TEMNERATYDE WCMbITelBagMare obpaiua (T, = T,), HO NpH
PAIHBLE IHAYEHHAY IHEDIETHHECKDN CCRBWEHHOCTH E; M £, CcOOTBETCTBEHHO.
JkprBANEHTHAR TEMNERaTyYDa QOToANEKT PUHECKONe NpMbopa oNpeaenAsTCA WA COOTHOLWEHWA ANA pan-

Mi4HEE sHaYernid U, nony4enssix no gopayne (1), kak

Ha

Pa3spaboTka anekTpoHHOWM Bepcun - nopTan GostExpert.ru 7116
CTpaHuua gokymeHTa - https://GostExpert.ru/gost/gost-60904-5-2013



https://gostexpert.ru?utm_source=pdf&utm_medium=48985
https://gostexpert.ru/gost/gost-60904-5-2013?utm_source=pdf&utm_medium=48985&utm_term=page

FOCT P M3K 60904-5— 2013

1

UII E
T3 =T=T,+ a —“I—a'lnE—} (3)

W axi 1]

Mpumeyasye—Tpegnonaraercy, 4T0 NPoCTPEHCTEEHHES W TEMNSPETYDHES HEPEBHOMEPHOCTH NPK MEMepa-
HHW (ABYN IHANEHAR HANDAMEHWE XONOCTOM ¥008 ogurakoes. Eonr pacnpegensHwe TEMIEPAETyDE WM 3HEDTETAHSCKOR
CCERWAHHOCTI HEPEBHOMEPHD M PA3NMHHD NPH AZMEPEHHN JEYX 3HAYEHAR HANDAMEHHA RONGCTOND X004, B0AMOEHD Na-
AEMSHWE Manod owebey B peayneTatas onpegenedrA 3T, 378 ownbsa CER3aHHA © TeM, 4T0 MOOQENL IHSWEBANEHTHON
CHEME NPEONONarsaaT pAEHOMEPHOSTE PECTIPEIANEHHA TEMNEPETYPE W SHEPMETHYECHORA OCESWEHHOCTH.

B tom cnyyae, koraa vaMepelva U, o BbinonieHs B cTaHIapTHEN YENOBUAX MCnmau«i (CYA), akexea-
NEHTHAA TEMNEDATYRA MOKET BeiTe OnNpagensHa no dopsyne

3Ta=25C+ | = _1-aln (4)

L4 B 71 1]

1000 |

rae U, o — HENPAMEHWE XCNOSTOrD Xoga Npd Sy,

YpaeHedde ONA onpegenaqia 3T TECHD CRRIAHD C METOROM 1 CTAHOAPTA O KOpREKUMH BAX no Temne-
parype W aHepreTU4YecKkoi ocaeilenHocTH. Kag onpaneneqe B M3K 60891, koodupHUMEHT o CEAIAH C KONWYE-
CTEOM NOCNEqoEATENEHD COBGUHEHHEIX CONHEYHEX ANEMEHTOR (Nepexogoa) 8 oToINeKTpHYeckoM Npubope
N, 8 TaiKe ¢ KoaddHyKedTomM 3, onpedenAetsiid K3 NpoUIBENeHHe TENNCEOND HANDAKEHWA Ha Koadidu-
LUMEHRT HeMaeansHocTI (ocm. M3K 61829). Takum obpasomM, B COOTEBETCTEKMH C ATHMKM CTaHaapTamy 3T MOmHO
JandcaTe B BIOE
llL_"I_ A :-cNJ-emEJ {5)
¥y U u E

o wxl =l u

ITI=T, +

rge G- NpoWaBedeHHe TENNOBOMD HANPpAEeHWa (NPUMEHABTCA JHadyeHne 25 mB, cooTRETCTRYKIWEE aGconioT-
HOE Temnepatype 300 K) B koahdugEeHTa HEMOSaNsHOCTH, GNA THAMYHOM AHEYeHHA Ko30EULKEHTa He-
vaeaneHocTd 1.5 8 » 38 mB {om. M3K 61829).

Bmecto otHoweHnA E; £ E 8 dopmynax (1), {3), (S) moxHo MCNoNe30sars OTHOLWEHKE TOKDB EOpOT-
KOMD SAMEKEHWA [y K |, KOTOPOE HA3LIBAETCA wCamoougHkois. B aTom cnyvae weofnogumo, Y7o 3a-
BACHMOCTE TOKa KODOTHOMD JaMbBIKEHWA WCNbITHEREMOrS obpasya OweiNa NHHEAHOR B COOTBETCTEWH ©
MK 6090210, Takol Nogx00 CYWecTEEHHD YNPOWAET BiNoMHEHHE WAMEDEHHN, NOCKONBEY NpH 3TOM, No
CYLYBCTEY, YCTPAHAOTCA TPeboBaHna, CEAIaHHEIE © HAMBPEHHAMA IHEQTETHYECKOR OCBEWEHHOCTH, & TaIHE
TpefoRaKME K COBNaOEHUID CNEETRalbHEIX XapakTepucT MK aTanoHHore Nprbopa n MCNeTEBaEMore 08pazua.

7 Nopagok MCNBITAHMKA

7.1 OBwre nonoxeHHa

HamepeHina BeINONHAKTCR NWE0 B YCNOBKMAK 1308038 M0N ATANOHHOR OCBEWEHHOCTY E,, nnbo npw npo-
WABONLHEIN IHAYNEHAAXY IHEDTETUHECKON OCERLLEHHOCTH ¢ NOCNEGYIOWMM NPHBELEHWEM MONYHEHHBLIX DE3y k-
TATOE K 3TANOHHOMY IHAYSHHIO IHEPTETUHECHDR OCESWEHHOCTI Ep,.

7.2 MameperHds B YCNOBWMAX 31a0dHHOW OCBEILEHHOCTH

a) ¥CTaWoRKWTE ITANCHHER NDHE0D BOIMOKHO BNIHE K HCTLITLIBAEMOoMY 0BLaIUyY TakKumM 0Dpason, 4To-
Gl paboyre NOBSpXHOCTH ITANOHHOND NPHEOPA W HCNBITEIBASMOTD 0G0a30a ShINK KOMNNAHAPHE! B NPEOEnas
YIna £2° 1 NepNerdEyNADHE NANA0WEMY KANYYEHMKD B NPEgenax yrna nages-a £2°

MoprneHuTe HeoBXonMMOE MAMEDHTENBEROE CEOPYOOBRHKE,

b) Mo noMoLLK aTanorHoro Nnpubopa YeTaHoBuTE IHEDTETHHECHY D OCBRLEHHOCTE E;.

¢} MiaMepsTe oOHOBPEMEHHD IHEHEHWA HANPDAKEHMA KoNOCTorD Xoga U, venoiTeeasmorg obpaiua W
IHIYEHHE MIHOBEHHOW JHEDTETHYECKDN CCREWEHHOCTH £ ECNY IHAYEHWA IHEDMETHYECKON OCBELLEHHOCTH
E; v E’ oTRHadTeA, TO WIMEDEHHA CNEqyeT Npoa0aHTE KaK MIMEDEHHA B NPOMIBONLHEN YoNOBMAK 8 COOT-
BETCTEWM C 7.3 W C BRNONHEHHEM HeoSxoQuMOoR KoppekuMy. Ecni pasbpoc adadesui 3T, paccHMTadHoi np«
E'=E; W npi npovasnnsmoi £, cocTaenAet bonee 1 °C, TO CNEOyET NpOWIBECTH KODPeKLWKE N0 SHePreTHqe-
CEOM OCBELLEHHOCTH.
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d) OnpegenvTe koM UMERT IABMCHMOCTH HANPAMEHHWA XONOCTOM X00a NonNuTeEBaemoro obpaaua ot
IHEDIETHHECKOW OCREWEHHOCTH @ No cdopryne (2). [0na onpegengélna 3Tere napamMerpa Heobxoghmo npos
BECTH MIMEPEHWA IHAYEHHIR HANPAMEHHA XONOCTOMD *00a U, W U o NP 0OMHaK0B0R TEMIBPATYRE WOkl
ThiBagmMono obpaada (T, = T5] 1 0Byx paaNKHHEN YPOBHAK JHEDMETHYECH0H OCOEWEHHOCTH E, W E;, 00HAM W3
KOTOPEL MOMET ObiTe Touka (E,. Th).

&) Ecny napameTpl, vEazadHoe B painens 5, He MIBEcTHEl (HE Send ONpeaeneHsl panee), NpoBeauTe
HEOBXOOMMES MAMEDEHKA W DACHYETEI, KaK yKa3aHo B pasgene 8.

f) Paccuwtalite 3T 8 COOTRETCTEMM © pa3genom 6.

7.3 HamepeHHA B yCNOBWAX NPOUAIBONLHON OCBEWEHHOCTH

E} YCTAHOBRKTE ITAN0HHBIR NPpUEODE BOIMOMHD BNUNKe K MCNLITeIBaEMOosy o0paIUy TaEks obpaaoM, YTo-
Bt pafoque NOBSPXHOCTH ITANCHHOMD NPUEopa W MCNETHEREMOMS 00paua Ben KoMNNaHapHe B Npegenax
¥ra 227 W nepnedgukyNapHsl NagaoweMy HanyY4eH[io B Npefanay yina nagsHus £2°,

MogenioduTe HeotxoaumMoe KaMepHTensHos 0bopyacEaHwe.

b Mamepere OOHOBREMEHHD IHEYEHAA HANPAKEHHA XonocTore Koga U, WoneiTeBasmoro ofpasda 1
IHEHEHMWE MIHOBEHHOR JHEPreTHYECkol OCBRLLIEBHHOCTH £,

o) NMpveegure avaderus U, K 3HEYEHWM JHEPIETHYECKOH DCREWBHKOCTH E,.

d) OnpegenvTe EoaddMUWMeHT IZEMCHMOCTA HANPAKMEHWA XONOCTON Xo0a WCNUTEE3eMoro obpaiua ot
AHEPTETHUECKOR OCBRWEHHOCTH 8 No dropMyne (2], OnA onpegenesia 3Toro napaserpa Heobxogume npo-
BECTH MAMEDEHAR IHAYEHAR HANDAMEHKA XonocToro xoga L, o U - NpH 00MHEK080# TEMNEPATYDE WENal-
TeiBaegmorg obpaaua (T, = T,) v 0ayx pEINUHHEIX YPOBHAX 3HEDMETUHECKDR ocaRwerHocT £, 1 E;, agHum 13
KOTOPE MoseT GeiTe Touka (E,. Tk

&) Ecni napameTpl, yEaiaHHee b paigens §, He WanecTHe (He Gen9d onpedengts pasee), NpoagauTe
HEODXOOMMEE WaMEDEHHA W DACHETRI, Kak YEa3aHo B pasgene 8.

f) PaccyutaiiTe 3T & COOTEETCTEMMA ¢ pasdanomM G GNA sHadeHni £, 1 £

Ecnu pasbpos paccUTadHpX 3Hase Wi 3T cocTagnnet Gonee 1°C, NpoeeadTe KOPDEKUKMIKD No JHepra-
THYECKDH DCRELLEBHHOCTI

8 OnpepgeneHKe pacqeTHLIX NAPaMETPOB

AnA BeINONHednA pacdeTa JT, KpOME NAapaMeTpon; HAMEPEHHLIN COrMAcHD METOAOY, YEaIaHuHoMy B pai-
Jene ¥ HacToALEro CTaRdapTa, HeodXodHMel CRedyiWwWe NagamMeTpel;

a) TemnepaTypHeld KD EPWUUWEHRT HANPAKEHKA KONOCTOMD XOga M, KoaprUuWeHT MoMeT GuiTh onpa-
QEMEH NS JaHHBIM WAMEPEHHA THNHYHOTD GNA ACNETEBAEMOM0 00pa3Ua AMEMEHTa MNKW MOJYNA B COCTEET-
CTBMs ¢ M3K 60891,

Hanpamesde xonocTond xo0a U, WensiTeigagMors ofpaiya npW aTanoHbslx yenoewax (E,, T,). Ha-
NpAMEHHEe ONQEJEnNAETCA B CooTeeTeTRMK C M3K G0804-1 Ans COnNHeNHOro anemMelTa, cBoDKH COoNnHeYHBLIX
ANEMEHTOE UMK DOTOINEKTDHYECKMTS MOOYNA 4 B COOTRETCTEMM © M3K 61829 — ana haToanekTpU4eckon
darapen. B kaYecTee ITANOHHBX YCIOBWHA YacTo ouIGHMpanTcA CTAHOAPTHEE YCMOBWA WonhiTadui (CYH) B
COOToaTcTEMM ¢ M3K 61215 w 61853-1: E,,=1000 BT/m® u Tow=25°C .

9 MpoToKkon UCNbITAHWA

MpoToKon HCNLITAHWKE C MAMEPEHHLIMA NOKA3ETENAMM XaPakTepHCTHE W PaIyLTaATAMH WoNbITaHWA
GPOPMNASTCA OpTaHHIaUMEA, NPOBOOWBLLER MCNETAHKWA, B COOTBETCTEWK o craHdapTom MCOYMaK 17025,
MNpoToKGN KCNBTAHKR JOMEeH COO0ep#aTh CNeqyiel e DaHHbIE:

&) HaWMEeHTBAHKE OoKyMEHTa,

b} HaWMEHoBAHKE W Agpec WCNETATENEH0R NabopaTopk M MeCTo, 118 OeNd NPOBEOSHE MCNBITAHKA,

C) YHARAMEHYH MOSHTHDWEILMS NPOTOKONA W K3WG0H CTRaHWLRI,

d) HAWMEHOBAHKE | A0PEC IAKAIHNKE,

E) ONHCAHME W MIeHTHOHKAUMA 0Dpalua [CONHEYHBIA INeMEHT, CO0DES CONHEYHLIY ANeMeHToR, dboTo-
ANSEKTRHSSCKHA MOGYNE WM GaTaped W3 OQHOTHIHLX MOQyME[),

f} ONHWCAHWE YCNOBWA WCNWTaHKWA (MW GCTECTEEHHOM WM MCKYCCTREHHOM OCRELEHWH, B NoCnegHam
CNY438 TAKKE NPWESOMTCA KDaTKDE ONWCAHWe W KNacs MMKuTaTopaj,

g} 4aTy NonyYeHHA KeNuITadHore 0bpaaua # Jatyibl) KANMGPOBKK W HCNuITAHKA (eCni HeoBxXoduMo),;

h} CoRNEyY Ha METOd oTE0PA ACNBTAHHBIX 0GPa3IU0E (BCnH TAKDBON NPOBOGMNCA),
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i} CIMCAHKE MCNONBICEARHEE METOOO08 EANMGDOBKM M HCNBITAH K,

i} CNMCaHKa BoEX OTKNOHEHAR, SONONHEHWA WK WCKMKYeHWA B NPOUSIYDax NposedeHna kanibpoaeg9
W MCNETEHAR, 8 Takke Noban vHan WigopMaUra, OTHOCALWEACA K KOHKPETHOA Npousdype KannbpoBik Wi
HIMEDEHKN, HANDWMMED, ONMCAHWE YCNOBHA OXDYEAI0WER CoEn);

k) onucanve MeTogaos onpeneneHina MCXOOHEE NapaMeTpon,

I} CNMCAHKE DeIYNETATOR UCMETAHHIR 1 OLEHKM NOFDELLHOCTH NONYYEHHEX B HCNAITAHKAE DEIYNETATOS,

M) AOMEHOCTE M NOANKMCE, NMO0 PARHOUEHHY MOSHTHUOUKALMWIO NUL, OTEEYAI0WMX 13 COOepMaH e Npo-
TOKONA MCNBITAHWA, 8 TAKE GaTY 2ro nyGndkamme;

) NONOHEEHWME O TOM, 9T0 NAMYYEHHBIE PEIYNETATE OTHOCATCA TONBED K MCNBITAHKOMY cBpaduy,

) NOMNOKEHUE O TOM, 4TO AaHHEA oT4eT Of WCNBITAHMARE HE MOMET ObiTe BOCNPOMIBEREH MHAYE KAK
NONHOCTRM D83 NMCEMEHHCMD pa3pelleHHa onNyBNHECEIBWER aro nabogaTopii.
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Mpunoxenwe 0A
[cnpasoqHoeE)

CeefoHHA O COOTREETCTENH CCLINOYHLIX MEXOYHADPOAHLIX CTAHAARTOR
CCLNoOYHELEIM HALWOHANBHEIM cTaHgapTam Poccuickod Pagepaunn
(W OoHCTEYIOWMM B 3TOM KAYECTEE MEKMOCYAAPCTREHHLIM CTAHAADTAM)

TaBnuwua OAA1

3

DE0IHBSHAE SCRMNDYHOID
MERFHANOAHET

CreneHs
cooTaatETann

OfganaueHBe 1 HAAMEHOBERME COOTAETET BN S0 HALWAIHINLHDIND STIHLRETH

ETARDARTA
MSK GOES MOCT 2E9TE-81 (M3K 821-87) doToenskrpryecke npuiope vz
MOD HPMCTANMMHECHIMD KpEMHNE. Maroaurs HOpperls no TEMNEDETYRE H
AbNyHEHHOCTE PAIYNETATOE MAMEBDEHKA BONET-3MNSERHROA LDAETERW-
ETIHM
bl SK GOA0E-1 MOD MOCT 28977-51 (M3K 904-1-8T ) doroanekrpuackme npwicpel. YacTs
1. MamepeHiA oToanSKTRHHECHAN BONET-3MNERHbIE KapakTEpIcT M
BSK Goa0s-2 MOD MOCT P 50705-94 (M3K 804-2-80] Soroanes TpersacsHe npubopel. YacTs
2. TpoboBaHAR K STENOHHEIM CONHEYHE 2EMEHTEM
bISH S0A04-T :
BASHK GOa0E-10 oT FOCT P M3K 60904-10-2013 Mpriope GotoanaTpuacens, HMacTe
10, Memowe onpageneqHtA NMHEAHOCTH KAPasTapHETHE
E3K 61215 i
3K 61828 MOCT P M3K 618202013
1oT Batapar PoToINEsTpHEtENe 13 KPHCTANNWYECHOTD KpemHaA . Fame-
CEHWE BONET-AMNEEHBIX XEDEXTERHCTHE B HETYDHEX YONDBIEAL
MK 618531 FOCT P M3K 61853-1-2013 Moaynw deorazsnaltpriyeckne. Onpene-
IDT neHWE pAGDSME XARAKTERNCTHE M SHEpIETHSECEER oueHEa. YacTe 1.
Hamepedne paboqsdx xBRaXTERHCTHE 8 3JABMCHMOCTIA OT TEMIERaTy DR
W BHEQTETHHECHOR OCESWEHHOCTA. HOMWHANEHER MOWHOCTE
OO EK 17025 DT MOCT MCOYMSEK 17025-2008 OfwHe TpabosaHnR K KOMNETEHTHOCTH

VICMETETENBHEE M Kanwipoeodtes nabopartopria

EETCTEWA CTAHOAETOR!

- I0T — MASHTWHHELE CTEHOBPTH,
- MDD — moombUUNEOBEHHEIE STEHOEETE.

* Coo FEET-:-TE-‘_-,'H:ILLII.'I:IT'I HEUMOHANEHLIA CTaHOAPT OTCYTCTEYET. Noermn ¥TEEDEI8HAR [EEIMEHYETER MCNONE3083Th
Mmepeean Ha ‘FI!r'EEHL'H-'I FAkE O2HHDTD MEXOYHAROGHOM CTaHO8PTa.
N priMBYaHNe — B HacToAwWsEA Tabnkue Henonb3oBaHE CNEOQVEDWME YoNaBH kI GE0ZHEHNEHHA CTENEHK COOT-
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FOCT P M3K e0004-5— 2013
Bubnworpadiia

[1] 2K 80881 MNpuiops hoToINEXTPMHECKIKE M2 FDUCTAENNWHECKDND KDEMHNR. KOppeiurh BOnsT-SMNepHEN KapasTa-
EHETHE N0 TEMIEERETYDE W SHEpRMET W=EcKon oceeweHHocTH (IEC BDE31, Pholovaltaic devices of crystaliineg silicon/
Procaduras for temparature and irradiance cormections o measured currant vollage characteristics)

[2] M3K S0804-10 Mprbopel droToanaetpu-acede. Yacre 100 MeTodel onpagensHus AuHeaHDCTH waparrepnctoe (|[EC
G0%04-10:20089, Pholovoltaic davices — Parl 10: Methods of linearity measuremant)

[3] BMAZK B0204-2 MprBopel dhotaanesTpr=eckre, Yacts 2. TpebosasiA K STERIHHEM SONHEHEM snaresTan (IEC G0204-
2, Photovoltaic dewvices — Part 2 Reguirements for reference solar calls)

[#] MZK G0904-7 Mpubope dotoanesTpracers. Macte 7. PacyeT cnesTpaneHER NONPE ek npw wamepednas [IEC G0904-
7. Photovallaic devices — Parl 7: Computation of speciral mismalch cormraction for measuremants of photovodtaic

davices)

[5] M3K 60904-1 Mpubope doroanedpe-ecee. H4acTe 1. Mamepedws BonbT-aMnepHel xapakrapecter ([EC G0904-1,
Photavellaic devicas — Part 1: Measuwrement of pholovaliaic current-voltage characteristics)

[B] M3K 61828 Barapaw oToSNBRTRMHECKME W3 KMCTANNMYSCKOM KREMHEWA. MamaepaHne BoneT-3MNEpHBIX KAPBKTE-
PHCTHE B HaTYpHEIX yonaawax ([EC 81829, Crystalline silicon photovedtaic (PY) array — On-gite measurement of |-V
characterislics)

[7] M3K 61215 Mogynk hoToanskTprHEckMe HazEMELE W3 KMCTaNmMSackoro spamadq. Metoge noneiranmsail ([EC 61215,
Crystallineg sdicon terresirial phaotowvaltaic (PVY) modules — Dasign gualificabion and fvpe approwval)

[BIMEK G1853-1:2011 Mogyrd doroanesrpryetade. OnpegansHne pabouwns XEpanTepucTiE H SHEDTETHYECKER OUSHER.
Macth 1. Wamepedme pabodne X3QaKTEPUCTAR B I2BMCHMOCSTH OT 3HERFETHYECKOR DEBEWEHHDLT W TEMNEDET P .
HomuaneHaA smowHocte (IEC G18553-1:2011, Phedovodtaic (PW) module performanca tasting and enargy rating.

Irradiance and temperature pedformance maasuramants and power rating)

[B] ACOIMIK 17025 Dbwne TpefoBaHiEn K KOMNETEHTHOOTA BCNETATENLHEX W KErBpoBc-HER nabopatopei (ISOIEC
17025 General requirements for the compsatence of testing and calibration laboratonss)
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YK 8697 .320:006.354 S 27160
Knioyebbie chnoga: HEIHEDI}L-I ¢ICI!'DEIJ11}H.'I'|'_'IH'-!EI'_‘-KHI'_-‘. JIKBHBEANGHTHaA TeMnepaTyDa, HaAnNpAKeHWE XOnoCcToro
xoga
4
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