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(M3K 904—2—89)

FOCYNAPCTBEHHLIN CTAHIOAPT POCCUACKOH G®ENEPALLUU

POTOSJEKTPUYECKHE NMPUBOPHI

Yacrh 2. Tpe6oBaHHS K ITAJOHHBIM COJHEYHbIM
3fieMeHTaM

Photovoltaic devices.
Part 2. Requirements for reference solar cells

Jara BBenenus 1995—01—01

1 OBJIACTb NPHMEHEHHSA

B Hacrosimiem CTaHAapTe OpUBEAEHH TPeGOBaHHS K KiacCHpHKa-
uuH, BHIOOPY, KOHCTPYKHHH, MapKHDPOBKe, rpafiyupoBKe ¥ NpaBHiaM
0oOpalleHHs1 C ITAJOHHBEIM COJIHEUHBIM 3JIEMEHTOM H3 KPHCTaJJIHYECKO-
rO KpeMHHSA.

Honoanureasrole Tpe6osanus, orpaxarowue norpeGRoCcTU HAPOO-
1020 x03alicT8A, HABPAHbL KYPCUBOM.

2 THIbI

OTa/IOHHBIH COJIHEYHBI) 3JeMeHT mpeAcTaBJser co00i ClenuanbHO
OTTPafAyHPOBAHHBIH 3J€MEHT, KOTODBI HCNOJB3YIOT [JA H3MEpeHHs
06JIy4eHHOCTH HJIH yCTAHOBKH YPOBHs1 OOJIYYEHHOCTH HMHTATOpa IO
OTHOUIEHHIO K OOJIY4EHHOCTH COJTHEUHEIM H3JyUYEHHEM CO CTaHAAPTHHIM
CTeKTpaJJbHBIM PaclpeeeHneM.

CyulecTBYIOT JBa THIA:

— MEPBHUHBI: 3TAJOHHBIH COJHEUHHI 3JEMEHT, 'PaAyHpPOBKa KO-
TOPOTrO BBINOJNHEHA MO DAaJHOMETPY HJIH CTAaHAApPTHOMY  JAE€TEKTOpY,
NOBEPEHHOMY N0 BceMHDHOMY pafiHOMETPHYECKOMY 3TaJIOHY;

ITAAOHHLLL COAHEURbLY IAEMEHT, 2padyupo8Ka KOTOPO20 BbLNOAHE-
Ha no paduomerpy, nosepernomy no I'ocydapcTéeHHOMYy  3ITAAOHY
Poccuiickoil Pedepayuu uru no Bcemuprnomy — pacuomerpusecKomy
3TAAORY.

H3apanne oduunansuoe
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— BTOPHUYHBIA: 3TAJIOHHBIH COJIHEYHHH 3JIEMEHT, OTIPajyHpOBaH-
HBIf HA €CTeCTBEHHOM MJH HMHTHPOBAHHOM COJIHEUHOM CBeTe MO Tep-
BHYHOMY 3TAJIOHHOMY COJIHEUHOMY 3JIEMEHTY.

3 BbIBOP

Jnst rpagyHpoBKH B KayeCTBE 3TAJOHHBIX COJHEYHHIX 3JEMEHTOB
JOJKHEL OBITh BHIODAHH IO MEHbUIEH Mepe ABa 3jeMeHTa.

CnexTpasbHasi YyBCTBHTENbHOCTh BHIOPAHHBIX COJHEYHBIX 3JEMEH-
TOB JIOJNKHA GBHITh TaKoil, 4TOOE! NOTPELUIHOCTh [IPH H3MEPEHHH XapaKTe-
PHCTHK B XOJ€ IVIAHHPYEMBIX HCNBITaHHH (IPH COJHEYHOM CBETE HJIH
NPH OCBELIEHHH C MOMOLIbI0 HMHTAaTOpa Kaacca A) u3-3a HecoBHaze-
HHSl CIIEKTPaJbHOH YYBCTBHTE/JbHOCTH Oblia MeHbuie =1 9%.

CneKkTpansHylo noepewnocTs Bbl4UCASIOT NO MeToduKke, YTeepiHc-
OeHHOU 8 YCTAHOBAEHHOM nopAdKe.

DTaNoHHLIE COJIHEUHble 3JEMEHTHl JOJIKHBI GbITh  CTAOMJIbHBIMH
VCTPOMCTBaMH, T. €. HX (OTO3NEKTPUUECKHE XAPAKTEPHCTHKH HE O.J-
JKHBl H3MeHsiTbcst GoJiee yeM Ha 5 Y HayaabHOH rpaayMpoBKH U 60-
aee yem Ha 2% 8 TeweHue 00noeo 2oda (cm. paspen 10).

4 UBMEPEHHUE TEMINEPATYPHI

CpeacTBa HM3MepeHHs TEMIEPATYPhl AOJKHB 06ecneynBaTh TOU-
HocTh H3MepeHus g0 =1°C.

5 3JEKTPHYECKHE BbIBOJbI

DJIeKTPHUECKHE BHIBOABI OT 3TAJOHHOrO 3JI€eMEHTa AOJXKHBE OHIThL
BRIMOJIHEHBI B BHA€ 4-IPOBOJAHOH KOHTAKTHOH cHCTeMbl ( 30HA Keab-
BHHA).

Daekrpuueckue 86180061 OT 3TANOHHO20 HNEMEHTA MO2YT OblTh BbL-
noaxensr 8 sude 2-npo8odnoll uiu 4-npo8o0HO KOHTAKTHOL CUCTeMbL,

6 TPAAYHPOBKA

Kaxabii s/1eMeHT 10/2KeH GbITh OTTPaAyHPOBAH IO TOKY KODOTKO-
ro samblkaHus npu (25+2) °C Ha eguuuny oOJayyeHHOCTH NPH CTaH-
JAapTHOM CHEKTpaJbHOM paclpeaejeHHH HaayyeHus [A.-Br—!1-m2].

CraHgapTHble METOAb TPAAYHPOBKH MEPBUYHOTO M BTOPHYHOTO
3TaJIOHHBIX 3JIEMEHTOB NPHUBENEHH B pasaenax 11 u 12.

OTHOCHTEJIbHYIO CHEKTPAJIbHYI0 XapaKTePHCTHKY H TeMIIePaTypHBLH
K03(DHUHEHT TOKA KOPOTKOIO 3aMBIKAHHSA KaXJAOTO 3TAJOHHOTO 3Je-
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MEHT4 10J/2KHB H3MEPATb B COOTBETCTBHH C METOJHKOH, yTBEpXKHAEH-
HOH B yCTaHOBJIEHHOM MNOPSiiKe.

7 UHOOPMALMOHHDLIA JAUCT (CBUAETEJALCTBO O NMOBEPKE)

71 UnHdopMauUOHHBH JHCT

Kaxawii paz npu rpajiyHpoBKe 3TaJOHHOTO 3J€MEHTAa B HH(pOpMa-
UHOHHBI JIHCT JOJIKHBI 3aHOCHTbCS CJEAYIOLIHE JaHHHE:

— HAEHTHOHKALUHOHHBIH HOMED,

— THO (TMEPBHUHBIN WJIH BTOPHUHDIH);

— H3TOTOBHTEJIS 3JIEMEHTA;

-— THIl MaTepuaga;

— THI KOHCTPYKIHH;

— OpraHu3aliHio, MIPOBOANBILYIO IPafAyUPOBKY;

— MECTO H 1aTy rpaaynpoBKH;

— METOAMKY rP3AYHPOBKH (CCBIIKY Ha CTAHAAPT);

— XapakKTePHCTHKH DajHOMeTPa MJH CTAHJAapPTHOH JIaMIBI, €CJH
BO3MOHO;

— XapaKTePHCTHKH NEPBHYHOTO 3TAJOHHOI'O 3JIEMEHTa, €CJIH BO3-
MOXKHO;

— XapaKTepHCTHKH MMHTATOpa, €CJH BO3MOXHO;

— THII TEMIIEPATYPHOTO RATYHKA, €CJIH BO3MONKHO;

— OTHOCHTEJbHYI0 CIEeKTPaJbHYI0 XapaKTeDPUCTHKY;

— TEMINEPATYPHBLIH KOI(PPHUHEHT TOKAa KOPOTKOIO 3aMHIKAHHS,

— rpaayHpoBouHoe 3HaueHHe [A-Bt~!.M?] nmpH ctangaprtHeix ycio-
BUSIX HCNBITAHHK;

— TpebyeMyi0 TOUHOCTb.

72. CBHLEeTeaAbCTBO O MOBEpPKE

ITpu epadyuposke 3ITAAOHHO20 34eMEHTA 8 CBUAETEALCTBO O NO-
gepke JOANCHbL 3AHOCUTHCA Caedyroujue OaxHble:

— UOCHTUPUKAYUOHHOLL HOMED;

— Tun (nepsu4HbLl UAU BTOPUUHBLL);

— U320TOBUTEAS INEMEHTA;

— Tun marepuaia;

— TUN KOHCTPYKYUU;

— opearu3ayuro, npogodusULY0 epadyuposKy;

— MecTo u darty epadyuposKu;

— meroduky epadyuposku (CColAKA HQ CTAHOAPT);

— OTHOCUTEAbHYH CNEeKTPAAbHYIO XAPAKTEPUCTUKY;

— TeMNnepaTyproLl KOIPEHUYUEHT TOKG KOPOTKO20 3AMbIKAHUSA;

— epadyuposounoe snayenue [A-Br-1.m?] npu crandaprroix ycao-
8UAX UCHBITARULL,

Pexomendyerca, npu naiusuu dannbix, 8 c8U0LTEALCTBO O nOBEPKe
OONOAHUTEABHO BKAIOHATS!
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— XAPAKTepucTuKy paduomeTpa Uil CTAHOAPTHOL AaAMRbL;
— XAPAKTePUCTUKY NePBUYLHO2O 3TAAOHHO20 3AEMEHTA;

— XAPAKTePUCTUKY UMUTATOPA;

— Tun TemnepaTyprozo 0ar4ura.

8 MAPKHPOBKA

Kaxapli 3TajJOHHBI 3J€MEHT NO/MXKEH HMeThb YeTKHH, HecThupae-
Mblii HACHTHOHUKANMOHHBI HOMEpP NJs CCHIJIKM HA COOTBETCTBYIOMUi
HHGPOPMALUOHHBIA JIHCT (CBHAETEABCTBO O NOBEPKE).

9 KOHCTPYKILHA

9.1. H3mepeHuss ODpH €CTECTBEHHOM COJHEUHOM
OCBELULeHHHU

DTAJIOHHBII 3/€MEeHT, MPHMEHSEMBbIfi I/ H3MEPEHHs NPHU ecTect-
BEHHOM COJIHEYHOM OCBeleHHH, HOJIKEH TaKXKe PearHpoBaTh Ha H3Me-
HeHHE NPOCTPAHCTBEHHOIO pacnpeesNeHusi Najalolero H3JydeHns, KaKk
H HCHBITBIBaeMble 06pasubl (3JeMeHTH, COOPKH 3J€MEHTOB, Monme).
TlosTomMy, Korja H3MEpEHHst NPOBOAATCS Ha MOAYJAX H3 HECKOJIbKHX
3JEMEHTOB B IIPSAMOM COJIHEUHOM H3JYYEHHH, MajammnieM Ha MHOIO-
3/eMEeHTHB MOAYJbL He TOJ MPSAMEIM yTJIOM HJIH TOA YIJOM, GJH3KHM
K IPAMOMY, KOHCTPYKLHS C 3TAJOHHBIM 3JIEMEHTOM AOJNXKHA OLITH Tak-
JKe B BUAe MOAyJ st (PHCYHOK 1).

1 — STANOHALIA 9JIeMEHT A OnpelejeHHA

cpeanel OGAYYEHHOCTH; 2 — MHHHMaJBHHIN

pasmep IJm HCNOJNb30BAaHHA MPH €CTECTBEH-
HOR OGJIY9eHHOCTH

Pucynox 1 — 3TajoHHBI 3JeMeHT
B BHXe MOAYNS
JFTanoHKbLl INEMERT, npumensemolli Ois uU3MepeHus npu ecrecr-
BEHHOM COAHEYHOM OCBeweHun, u ucnoiroléaemvie obpasyer (3remen-
T6L, COOPKU INEMEHTO8, MOOYAU) 4YBCTEUTENbHbL K UBMEHEHUID npoCT-
pancraennozo pacnhpedenerus nadarueso usaysenus. Ilosromy, kozda
UBMEPEHUL nPOBOOATCH HA MOOYAAX U3 HECKDALRUX 3AeMEHTO8 8 nps-
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MOM COAHEHHOM UBAYUeHUU, NAOAIOU4EeM HA MHOL0INCMEHTHBLE MOOYAL
He nod npAMbIM yeaOom Ui nod yaaom, OAUBKUM K RPAMOMY, KOHCT-
PYKyUus ¢ 3TAAOHHLIM 3AEMEHTOM MOXceT GbiTe TAKdce 8 sude modyass
(pucynok 1).

B stom ciayuae paMka, CHCTeMa repMeTH3auMu, ¢gopma, pasMep H
HHTEDPBAJBl MEX /Yy 3/IEMEHTAMH BOKPYT 3TAJOHHOIO 3JEMEHTA JO0JKHEL
OBITh TAKHUMHU K€, YTO H B HCHOBITYeMOM MmoayJe. Okpyxarollue 3Je-
MEHTHl MOTYT OblTh peaJbHLIMH HJH MaKeTaMH, HO OHH JOJIXKHBI HMETh
OJMHAKOBbIC ONTHYECKHE CBO¥CTBA. IIyHKTHpHas nHHUA HA pHCYHKe |
0003HaYaeT MHHMMAJbHLIH IIpHEMJEMblii pa3Mep MHOTO3JIEMEHTHOR
KOHCTPYKUHMH AJist HAPYKHBIX HCHBITAHUH,

92 HMsMepeHHS ¢ HCHOJAB3OBAHHEM HMHTATOpa

9.2.1 B HEKOTOpHIX HMHTATOPAX, Tl€ BO3MOXKHO MHOIOKpaTHOe OT-
paxkeHHe CBeTa B HampaBJIeHHH K HCOBITHIBaeMOMy obpasuy U obpart-
HO, 00JY4EHHOCTb HCHBITYEMOH MJOCKOCTH MOXKET MEHSThCS B 3aBHCH-
MOCTH OT HaJ/HUHUSl HJH OTCYTCTBHs HCHOBITEIBaeMoro obpasiua.

9.2.2 11 TOYHOTO U3MepeHHsa 006JYyYeHHOCTH, KOTopas GyAeT UMEeTh
MECTO TNIPH YCTAHOBKE HCIBIThiBaeMoro o0pasiia, 3TaJOHHBIE 3JIEMEHTH,
HCMOJb3yeMble B TAKHX HMHTATOPAX, AOJKHBI HMETb TAKOE€ K€ KOH-
CTPYKTHBHOE HCIIOJIHEHHE, KAK M HCIBEITYEMbIH 37€MeHT, yTOOBI H3Mepe-
HHe OO0JY4Y4eHHOCTH M3-3a MHOTOKDATHBIX OTPa*KeHWil OblI0 OAHHAKO-
BBIM [J151 3TAJIOHHOTO 3JIEMEHTA H HCHBIThIBaeMoro obpasiua.

DTajIOHHBIE 3JIEMEHTHI, HCIOJAb3yeMble /i H3MEPEeHHH Ha HMHTa-
TOPax YU CIPOEGKTHPOBAHHHE TAK, UYTOOH MO BO3MOXKHOCTH HCKJIOUHTb
NIOTPEINHOCTh H3-32 MHOTOKPATHOTO OTPaeHHs CBETa, MOTYT OniThb
BLINOJIHEHB! B BUJAE OTACJALHOIO 3JIEMEHTa WJIH, €CJU OHH He mnpelHas-
Ha4YeHbl AJisi NOCTOAHHOTO HCIIQ/b30BAHUS, MOTYT YCTAHABJHBATHCH B
HEapMHPOBAaHHOM BHAe Ha G6JiOKe ¢ KOHTPOJHPYEMOj TE€MIepaTypoil.

Kpome roro, MoxHO c06/i04aTh PeKOMEHAALHH, IPHBEAEHHbIE LJIS
3TAJIOHHBIX 3JIEMEHTOB, HCNOJb3YEMBIX NIPH €CTECTBEHHOM OCBEINeHHH,

93. KoHCTpPYKHHs H3 OJHOFO 3JEeMeHTa

9.3.1 IlpH HCcnONb30BaHHM KOHCTPYKUHH H3 OJHOTO 3JieMeHTa (pH-
CYHOK 2) He0oOXOZHMO yUHTHIBATh CJAEAYIOLUIHE PEKOMEHIAIHH:

— YIJI0BOE moJie JO0/UKHO ObiTL He meHee 160°%;

— BCE€ IIOBEPXHOCTH JeTaNell KOHCTPYKLHH BHYTPH MOJISl 3pEHHs
3JIEMEHTa HE [O0JKHBI OTPAXATh CBET H JOJ/IKHB HMeThb Ko3b¢Huuu-
SHT norJjoumenus He menee 0,95 B nuanasoHe AJWH BOJH 4YyBCTBH-
TENBHOCTH 3JIEMEHTA;

— MarepHaJl, HCHOJb3yeMbll IJisi KPENJIEHHsi 3JIeMEHTa K OCHOBA-
HHIO, HEe [OJIXKeH yXyAlUaTh CBOH 3JIEKTPHYECKHE HJIH ONTHUYECKHE CBOK-
crBa, Ero ¢H3nueckne xapakTepHCTHKH AOJIKHBI OCTAaBAThCH CTAOHJIb-
HBIMH B T€YEHHE€ BCEro MNpejloJaraeMoro nepuoja HCIo/JAb30BaHHS;

— HCIOJIb30BAHHE 3aIIUTHOIO CTEKJA.
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1 —yrayGneBHe AJIfi CONHEYHOrO SJEMEHTa; 2 —
THe3No ANA 3allUTHOTO CTeKsa; § — MeCTo s
MOHTAXHLIX NDOBOAOB; 4 — 3axuM Kabess

Pucynok 2 — KoHCTpykuuss M3 0AHOro
aJeMeHTa

9.3.2 Ecan sjieMeHT GyAeT OTrpagyHpPOBaH HJH GyNeT HCHOJb30-
BaH B CYMMAapHOM COJIHEYHOM H3JIyYEHHH, IPOMEKYTOK MEXKAY 3alIUT-
HbIM CTEKJIOM H 3JIEMEHTOM JO0JIXKeH OBIThb 3aNOJHEH  CTaOMJIbHBIM,
npospaudeM 3anojaxnteneM. KosdouuneHt npejoMJeHHs 3aNOJHHTE-
A5 IOJKEH OblTh aHaJoruyen (B mpenenax 10%) koadduuuenty mpe-
JIOMJIEHHSI MaTepHajia 3aIlHTHOTO CTeKJa, YTOOH CBECTH K MHHAMYMY
NMOrPEIIHOCTh H3-32 BHYTPEHHETO OTPa’KeHHS CBETa IIPH BLICOKHX 3HA-
YEHHUAX YIVIa majeHHus.

[TpospaunocTh, OJHOPOAHOCTb K AAr€3Usl 3AMOJHHUTENS He JOJKHB
yXYALIATBCS NOJ BO3AEHCTBHEM yJbTPA(pHOJETOBBIX Jyueii H paboynux
TeMIeparyp.

10 MPABHJIA OBPAILEHHS C 3TAJIOHHDIMH 3JIEMEHTAMH

3alHTHO® CTEK/NO 3TAJOHHOTO 3JeMEHTa CJAEAYeT COAepkKaTh B
YHCTOTE H (€3 mapanuH.

SDTajOHHbIE 3JIEMEHTHl, H€ HMECIOLIHE 3alUTHOTO CTeKJia, caenyer
npeloXpPaHsTh OT yAApPOB, 3arpsi3HEHHs H Pa3pyuleHHus.

I'paayHpoBKy 4acTo HCIOJIb3yeMBIX 3TaJIOHHBIX 3JEMEHTOB CJEyeT
NPOBEPATH C HHTEPBAJaMH HE pexe OAHOro Mecsna ¢ MOMOUILIO cpas-
HEHHsI HX TOKOB KOPOTKOrO 3aMbIKAHHsi NPH OLMHAKOBOH O6JyYEHHO-
cTd. Ec/in HMeercss OTHOCHTeIbHOE H3MeHeHHe TOKa 6oJjee ueM Ha 1 %,
TO 3JEMEHTH CJeAyeT NeperpaaydpoBaTh. Bce 3TajIoOHHBIE 3J1€MEHTH
caefyer MOJABEPraTh NEPHOLHYECKOH IPafyHPOBKE IO MEHbLIE) Mepe
Kaxjee 12 mec.
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11 TPALYHUPOBKA NMEPBUYHDLIX 3TAJOHHBIX 3JIEMEHTO8

MeTon rpaiyuMpoBKH U €ro BBIIOJHEHHE TPEGYIOT BbICOROH TOYHOC-
TH B npedenax =n % (*£n % — B cTaguu onpejeneHus).

Mpumeuanue — TouHOCTD 3aBUCUT O vieroaa ipanvepozky OHake wo «-
HO JOCTHYb BOCITPOM3BOIMMOCTH ] .

12 TPALYHPOBKA BTOPHYHbBIX 3TAJIOHHbIX 3JIEMEHTOB

BTopuuHble 3TajIOHHBIE 3JIEMEHTH CJAEAYeT rpajiydpoOBaTh NPH ec-
TECTBEHHOM HJAH HMHTHPOBAHHOM COJHEUHOM OCBEHIEHHH C HCMOJBAG-
BAaHHEM NEPBHYHOTO 3TaJOHHOrO 3jeMeHta, CoBnajeHue CNEKTPa. 1bHOM
XapakTePHCTHKH MeEXAY MepBHYHBIM H BTOPHYHBIM  3TAJOHHBIMH
3/1€MEHTAMH LOJIXKHO OHITh TAKHM, YTOOBI [IOTPELIHOCTh CHERTPAJIbHOIO
HECOOTBETCTBHs [AJst H3JYyYEeHHs, HCHOJb3yeMoro  mpu rpaiyHpPOBKe,
6nlna 6n mMeHee =1 %, 4YTo oNpemeNsIOT HO METOIHkEe, VIBEPHKIeH-
HOH B YCTaHOBJIEHHOM IOPSAKE.

121 EcrtecTBeHHOe OCBEILEHHE

I'paayupoBka mpu ecTeCTBEHHOM OCBELICHHH [O0JXKHA OblTb OCY-
L(ECTBJIEHA NPH CACAYIOWHUX YCIOBUAX:

— sCHasdA, COJIHEYHAs] NMOroAd, O0JYyYEHHOCTh pacCesHHBIM H3jayue-
HHEM He Ho/KHA npeBHwarte 25% 06AYYEHHOCTH CYMMAapHBIM H3Jy-
qeHHEM;

— OTCY1CTBHE BHIHMBIX 00/1aKOB B yr.JoBoM mno.Je 30° HampasJe-
HHS HA COJIHIE;

— 00/1yueHHOCTbL CYMMapHHM H3Jy4eHHeM (co.jHue, Hebo, oTpaxke-
HH{e OT 3€MJIH), H3MEDEHHAsd NEePBHYHBIM 3TA.JOHHBIM 3.1€MEHTOM, 10.1-
XHa GHTh He MeHee 800 BT-M~2;

— ONTHUECKAs Macca atMocdepn — mexay AMI u AM2;

— HU3JY4YeHHE AONJKHO ObiTh AOCTATOYHO CTAOHABHBIM, YTOOBI 13-
MEHEHHE TOK4 KODPOTKOIO0 3aMBIKAHHS 3TAJOHHOTO 3J€MeHTa OblJO He
G6onee =0,5% B TeueHne BpeMeHH, HEOOXOAHMOro AJs H3MEPEHHS.

122 Umuratop

Ecan ucnosesyercs HMMHTHpYEeMBbIHl COJIHEYHBIl CBET,  HMHTATOP
JOJIKEeH COOTBETCTBOBATH KJaccy A, yKa3aHHOMY B METOAHKe, yTBEDPXK-
JIEHHO#l B YCTaHOBJIEHHOM MOpPSAKE.

123 Mertonuka rpaiyupoBKH

12.3.1 Tlepex rpasydpoBKOji H3MEPHTb OTHOCHTEIbHYIO CHEKTPalb-
HYI0 XapaKTePHCTHKy M TeMnepatypHblii Ko3d(dHUHEHT TOKAa KOpOT-
KOTO 3aMBIKalllisl BTOPHYHOIO 3TAJOHHOTO 3.J€MEHTa N0 MEeTOAHKe, \7T-
BEPIKIAEHHOH B yCTaHOBJEHHOM NMOPSiKE,

12.3.2 YcTaHOBHTL MEPBUYHBIE M BTOPHYHBIH 3T IOHHBIE 3.TEMEHTHI
B OJHOH NJIOCKOCTH H B HEMOCPEACTBEHHOH O.1H30CTH Ha OJHOM GCHO-
Banun. [loacoeaunurp x npubopam, H3MepsAIOIHM TOK H TEMOEpPaTypy.
Eciu BO3MOXHO, TeMOepaTypy 3/1€MEHTOB MoidAepxKHBath (25:=2) °C.

[Ipn oTCYTCTBHH BO3MOXHOCTH MOAAEPKHBATHL TEMIEPATYpPV 3.1e-
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MEHTOB 3aT€HHTh HX OT CBeTa M OCBEUIATh HX JHIUb NPH H3MEPEHHSX
TOKa (3aTeHeHHe He HYKHO IPH HMIYJbCHOM MOJENHPOBAHHH).

12.3.3 YcTaHOBHTb OCHOBAaHHME Tak, 4TOOHI COJIHEYHOE H3JyYeHHe
MJ1H ONTHYECKasi OCb MMHTATOPA ObIJIM NEPNEHAHKYJISPHHI K MOBEPX-
HOCTH 3.1€M€HTa ¢ TOYHOCThIO A0 *+5°

12.3.4 3anucaTb O/HOBpEMEHHbIE 3HAYCHHS TOKOB KOpDOTKOro 3a-
MBIKaHHA H TeMnepaTypul 0060HX 3TAJNOHHBIX 3JEMEHTOB,

12.3.5 IloBropuTh meiictBus mo 12.3.4 moka He GYAYT NOJY4YeHBH
NATH NOCJeN0BATENbHBIX KOMIJEKTOB 3HAaueHHH, B KOTODBIX 3HAUEHUS
TOKOB KOPOTKOTO 3aMbIKaHH$, MPHBeeHHBIE K Temneparype 25°C, He
6VvAyT OTAHYaThes Gosee yem Ha 1 %.

12.3.6 TlpoBoast rpaayHpOBKY NPU €CTECTBEHHOM H3JIYUEHHH, NOB-
TOPHTE AelcTBHs no 12.3.2—12.3.5 MHHEMyM nATb pas, HO He MeHee
TPeX OTAEIbHHIX JAHEH.

12.3.7 Ha ocroBe 0TOOPAHHBIX JAHHbIX BBHIUHCJHTH CpPElHEe OTHO-
IIeHHE:

TOK KOPOTKOro 3aMBIKAaHM$I BTOpPHYHOTrO saeMeHTa mpu 25°C

Toxk KopoTKOro 3amMplKaHHsi NEPBHYHOro sseMeHTa npu 25 °C

12.3.8 J1a nonyueHusi rpaiyHpPOBAHHOIO 3HAYEHHA  BTOPHUYHOTO
3.1€MEHTa YMHOXHTh 'PayHPOBAHHOE 3HAUEHHE NEPBHUUHOTO 3JIEMEHTA
Ha BBHIYHC.IEHHOE CpejHee 3HAUeHHE.

VK 535.215.0025.001.4:006.354 E52 OKIT 34 8600

Kawuesne cnoBa: npubopsl (OTO3/IEKTPHUECKHE, 3JIEMEHTH COJI-
HeuHble 3TaJOHHbIe, KPEMHHIT KDHCTAJNJIHUCCKHH, H3MEDEHHE TeMIlepaTy-
PH, BHBOIH 3JE€KTPHYECKHE, I'DaiyHpPOBKA, MAPKHPOBKAa, KOHCTPYK-
uus
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