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Mpeaucnosue

1 PA3PABOTAH ®epepanbHblM rocyaapCTBEHHbIM YHUTAPHBLIM NpeanpuaTuemM «POCCUACKMIA Ha-
YYHO-TEXHUYECKUI LEHTP WHdOpMauuMM no cTaHgapTusdaumum, METPONOrMM M OLEHKE COOTBETCTBUSAY
(eryn « CTAHOAPTUH®OPM») Ha 0CHOBE COBCTBEHHOIO NEPEBOAA HA PYCCKUIA A3bIK @HIMOA3BIYHON BEPCUN
CTaHAapTa, ykasaHHOro B NyHKTE 4

2 BHECEH TexHu4eckuMm KOMUTETOM MO ctaHaaptusauum TK 016 «OnekTpoaHepreTmkay

3 YTBEPXXOEH V1 BBEOEH B OEWCTBMUE MMpukasom denepansHOro areHTCTBAa N0 TEXHUHECKOMY
perynupoBaHuio n metponoruu ot 26 mapta 2020 r. Ne 153-ct

4 Hacrosiwuii ctangapT ABMNSETCA MOAMMULMPOBAHHLIM MO OTHOLUEHUIO K MEXIYyHapOoAHOMY CTaH-
aapty MOK 61215-2:2016 «Mogynu ¢potoanekTpuyeckue HazemHble. OLeHKa KOHCTPYKUMKN U YTBEepXKOEeHue
Tuna. Yactb 2. Metoauku ucnbitannii» (IEC 61215-2:2016 «Terrestrial photovoltaic (PV) modules — Design
qualification and type approval — Part 2; Test procedures») nyteMm nsmeHeHus otaenbHbIX dpa3s (Crnos, 3Ha-
YEHMI noKkasaTenein, CCbINoK), KOTOPbIE BblAeNeHbl B TEKCTE KYPCMBOM, a TAKKE NYyTEM U3MEHEHUS €ro CTPykK-
Typbl 4Ns NpuBeaeHNsa B COOTBETCTBUE C Npasunamu, yctaHosneHHoimum 8 F[OCT P 1.5.

CpaBHeHWe CTPYKTYPbl HACTOALLEro CTaHAapTa CO CTPYKTYPOW YKa3aHHOIo MEeXAyHapoaHOro ctaHaapra
npuBEAEHO B AOMONHUTENLHOM NpunoxexHuu 1b.

BHeceHue ykasaHHbIX TEXHMYECKUX OTKMOHEHWIA HanNpaBneHO Ha y4yeT NoTPeOHOCTEel HauuoHanbHOM
akoHOMuMKM Poccuiickoii degepaumm n ocobeHHoCcTeln 0b6bekTa cTaHaapTusaumm, xapaktepHoix ans Poceuit-
ckoit degepaumm.

MexxgyHapoaHsbli cTaHgapt paspabotaH TeXHUYECKUM KOMUTETOM No cTaHgapTusauumn TC 82 «ConHey-
Hble hoTOSNEKTPUIECKNE SHeProcucTeMbl» MexayHapoaHoN anekTpoTexHuyeckon kommccum (IEC).

HaumeHoBaHWe HaCTOALLEro CTaHAapTa U3MEHEHO OTHOCUTENbHO HAUMEHOBAHUS YKA3aHHOTO Mexay-
HapOAHOro ctaHgapta ana npueeaeHus B coorsercrene ¢ FOCT P 1.5—2012 (nyHkT 3.5).

CBeeHUst 0 COOTBETCTBUM CCbINOYHbIX HALMOHANbHBIX U MEXTOCYAAPCTBEHHbIX CTAHAAPTOB MeXayHa-
POAHLIM CTaHZapTaM, UCMONb30BAHHLIM B KAYECTBE CCbINOYHBLIX B NPUMEHEHHOM MEeXayHapoAHOM cTaHaap-
Te, NpUBEAEHbI B AONOMHUTENBHOM NpUNoxeHun JA

5 BBEJJEH BINEPBbIE

[Mpaesuna npumMeHeHus HacCMoAWe20 cmaHdapma ycmaHoerieHbl 8 cmambe 26 ®edeparnbHo20 3aKOHa
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MEHEHUSIX K HacmosiuieMmy cmanOapmy nybnukyemcs 6 exe200HoM (N0 cocmosHUKo Ha 1 siHeapsi meKyuwe20
200a) uHopmayuoHHOM ykazamene «HayuoHanbHbie cmaHdapmbly, a oghuyuanbHbIl mekem usMeHeHul
U rnornpaeoK — 8 E€XeMEeCSYHOM UHGOPMAUUOHHOM yKasamene «HayuoHanbHbie cmaHdapmebi». B cnydae
nepecmompa (3aMeHbl) unu ommMeHbl Hacmosiuie20 cmaHdapma coomeemcemeyrouiee yeedomiieHue bydem
onybnukoeaHo 6 bnuxalilueM 6biflyCKe eXeMeCsIYHO020 UHpOPMaUUOHHO20 yKkasamerns «HayuoHarnbHbie
cmaxOapmbiy. Coomeemcemeyrowas uHgopmayusi, yeedoMeHue U meKkcmbi pasmMewaioncs makxe 8 UH-
¢hopmayuoHHOl cucmeme obLye 20 nonb3osaHuss — Ha ochuyuaribHom caiime ®edeparnibHO20 azeHmemsa o
MEeXHUYECKOMY pea2ynuposaHuio U Memposiozauu e cemu lhnmepHem (www.gost.ru)
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HAUMOHANBbBHBLIN CTAHOAPT POCCUUCKOWN ®PEOEPALUMN

MoAaYNnn ®OTOINEKTPUYECKUE
OueHKa COOTBETCTBUSI TEXHUYECKMM TPebGoBaHUAM
YacTtb 2
MeToabl UCNbITAHUNA

Photovoltaic modules. Design qualification and type approval. Part 2. Test methods

Dara BBegeHusa — 2021—01—01

1 O6bnactb NpuMeHeHusA

Hacrosiwumii ctanaapt pacnpocTpaHsieTcs Ha nnockue POTOINEKTpUYECKUe MOAYINU, NpeaHa3HavYeHHble
ANs ANUTENbHOW paboTbl HA OTKPLITOM BO3AYXE B OObIYHBIX KIIMMATMYECKUX 30HaxX (CM. [1]), n ycTaHaBnuBaeT
METOAbI UCMBITAHUIA ANSA NOATBEPXKAEHUS COOTBETCTBUS TEXHUYECKUM TPEBOBaHNAM.

CTaHaapt pacnpocTpaHaeTcsa Ha (POTOINEKTPUYECKUE MOAYNMN, NPefHa3HaYeHHble Ansi paboTbl B poTo-
3MEKTPUYECKNX CUCTEMAX C HOMUHANBHBIM HanpskeHMeM NOCTOSHHOTO Toka He 6onee 1500 B.

Hacrosawuii craHgapt npMMEHUM K NIIOCKUM (POTOSNEKTPUYECKUM MOAYNAM, KOTOPbIE MOTYT paboTarb
npW KOHUEHTPUPOBAHHOM U3NY4YEHUN CO CTENEHbLIO KOHUEHTpaumun He 6onee Tpex. OaHako Ans OLEHKM COOT-
BETCTBMSA TaknxX POTOINEKTPUUECKMX MOAYIEN TEXHUYECKUM TpebBoBaHMAM ucnoitanuin no FOCT P 56980.1
U HACTOALLIEMY CTaHAaPTy MOXET OblTb HEAOCTAaTO4HO. McnbiTaHusa Takux moaynen cneayet npoBOAUTL Npu
3HAYEHUSAX TOKA, HANPSHKEHUST U MOLLIHOCTU, OXXMAAEMbIX MPU MaKCUMAarbHOWM KOHLEHTPaLMU, HA KOTOPYHO OHU
paccuuTaHbl.

MpumedaHune — MeToabl UCNbITAHUIA LN NOATBEPXKLEHUSI COOTBETCTBUS (DOTOANEKTPUHECKUX MOAYNEN C KOH-
LieHTpaTopamu TexHu4eckum TpeboBaHusmM yctaHoBneHsl B FOCT P 56983 (cm. makxke [2]).

CTaHgapT He pacnpocTpaHseTca Ha (poTOodNEeKTpuyYeckne MOoAynu CO BCTPOEHHLIMU 3NEKTPOHHLIMU
YCTPOWCTBaMMW, O4HAKO €ro MOXHO UCMONb30BaTh B KAYECTBE OCHOBbI AN UCMbLITAHWUI TakuX POTOSNEKTPUYE-
CKMX MOAaynen.

CrtaHgapT npeaHasHayeH Ans onpeaeneHus 3NeKTPUYecKuX U TennoBblIX NapamMeTpoB (POTOINEKTPU-
YeCcKMx MOAYynen, a Takke NPOBEPKM, HACKOMbKO 3TO BO3MOXHO MPU PasyMHbIX OFPaHUYEHUAX MO BPEMEHU
U CTOMMOCTU, CMOCOBHOCTM MOAYNEN K ANUTENbHOMY (DYHKLMOHMPOBAHUIO B KMTMMATUYECKUX YCIOBUAX, AN
paboTbl NpK KOTOPbLIX OHU NpeAHa3HadYeHbl. PakTUUECKMIN CPOK CNyXObl hOTOINEKTPUUECKUX MOAYNEN, YOOB-
NeTBopALLUX TPeOOBAHUAM HACTOALLEr0 CTAHAAPTA, 3aBUCUT OT MX KOHCTPYKLMU, BHELLHEN cpeabl U yCrno-
BUI UX paboTbl.

Hacroawumin ctaHgapt AOMKEH NMPUMEHATLCA COBMECTHO ¢ FOCT P 56980.1, B KOTOPOM YCTaHOBIE-
Hbl TpeBOBaHUS K NPOBEAEHMWIO UCTILITAHUI NO HACTOALEMY CTaHAapTy, U Bcemu vactamum [OCT P 56980.1
(cMm. makxe [3]), B KOTOPbIX YCTAHOBMEHbI 0COOble TpeboBaHMA K UCNbITAHMAM U 0COBEHHOCTU NPOBEAEHUS
UCNbITaHUIA POTOIMEKTPUYECKUX MOAYIEN, U3FOTOBMNEHHBIX MO Pa3HbIM TEXHOMOTUAM.

Mpu ncnbiITaHUAX ABYCTOPOHHMX (DOTOSNEKTPUUECKUX MOAYNEN Unu (poToINeKTpu4ecknx mMoaynen ¢
MHOronepexoaHbIMu POTOINEKTPUYECKUMU SNEMEHTAMU B UCMBITAHUS CNEAYeT BHECTU KOPPEKTUBDI, YYUTbI-
BatoLLME OTNIMYNA UCNLITAHWUIA Takux moaynen (cMm. [4]—I[6]).

B craHgapre He paccMOTpeHbl METOALI UCMbITAHUIA ANS NOATBEMKAEHUSA COOTBETCTBUSA CneuuanbHbIM
TpeboBaHMAM, CBSI3aHHLIM C OTAENbHLIMWA BapUaHTaMM MPUMEHEHMSA U OCOOEHHOCTSIMU KOHCTPYKUMK ¢pOTO-
3NEeKTpUYEcKux moaynei. Hanpumep, cneumanbHbiM TpeBOBaHMAM AN Cryyaes, Korga hotoanekTpuyeckme

M3paHue ochuuymansbHoe
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MOAYNN UHTErPUPOBaHbI B KOHCTPYKLUMK 3aaHnA/00bekTa, ByayT NPUMEHATLCA B 30HAX C 0COObIMM KnuMaTu-
YECKUMU YCIIOBUSIMU UIU HA TpaHcnopTe, Ans PoTOSNEKTPUYECKUX MOAYIEN CO BCTPOEHHBIMU UHBEPTOpPaMK
UT. N.

[nsa oueHkn cooTBETCTBMA (POTOINEKTPUUECKUX MOAYNEN creumanbHbiM TpeboBaHusAM AOMKHbI ObiTb
npoBeAeHbl AONOSIHUTENbLHLIE UCTILITAHUA NO COOTBETCTBYIOMM CTaHAapTaM UMW UHbIM HOPMAaTUBHLIM J10-
KymeHTam (Hanpumep, FOCT P M3K 61701 — ana bOTOaneKTpuYeckux mMoaynen, npeaHasHauYeHHbIX ans
paboTbl B MOpckoM knumate; FOCT P 56979 — npeaHasHavyeHHbIX Ana pabotbl B 30HAX C NOBbLILLEHHBIM
coaepXaHuem aMmuaka B BO3Ayxe; UCNbITaHUS, aHANOTMYHBIE UCTILITAHUAM KOHCTPYKUUIA 3aaHus/o6bekTa —
Ans OTOINEKTPUHECKUX MOAYNEN, UHTETPUPOBAHHBLIX B 3TW KOHCTPYKUMU 3aaHuA/00bekTa, U T. n.). Takxke B
3TOM Cny4ae MOXET ObiTb HeobBxoauma MoaucMKaLMa UCTILITAHMIA NO HACTOSLEMY CTaHAApTY Unu ux obb-
eMHEHUE CO cneumnanbHbIMU UCTILITAHUSAMM.

McnbiTaHua no HaCTOALWEMY CTaHAAPTY MOTYT NPOBOAUTLCA COBMECTHO C UCMLITAHMSIMU HA COOTBET-
cTBue TpeboBaHmAM 6e30nMacHOCTH, yCTaHOBIEHHbIMU B TOCT P 58809.2, ¢ ogHum n TeMm xe Habopom 06-
pasuos.

Mpumevyanue — OB603HA4YEHNUA UCMBITAHUIA MO HACTOSLLEMY CTaHAAPTY, NPUHATLIE B NPUMEHEHHOM MeXAYyHa-
pPoOAHOM CTaHAapTe, HOMepa NoAPa3sfenoB ¢ ONMcaHUEM COOTBETCTBYIOLLMX METOAOB UCNLITAHUN B AE€NCTBOBaBLUMX A0
BCTYMIIEHUSA B CUNy HacToswero ctanaapta FOCT P 56980—2016 u FTOCT P M3OK 61646, a Takxke 0603Ha4eHUs UcnbiTa-
HWiA Ha cooTBeTCcTBUE TpeboBaHUsAM 6e30NacHOCTH, yKasaHHbIE B [7], yKasaHbl B NPUNOXeHUH A.

2 HopMmaTUBHbIE CCbINIKU

B HacTosiLem cTaHAapTe UCNONb30BaHbl HOPMATMBHBIE CCbIMKU HA CReAyIoLWmne CTaHaapTbl:

OCT 25706—83 Jlynbi. Tunbi, OCHOBHbIE napamempbl. Obujue mexHu4deckue mpebosaHus

TOCT P 56979 (MOK 62716:2013) Modynu chomoanekmpudeckue. McrbimaHus Ha cmoliKocmb K
so30elicmeuio aMmuaka

MOCT P 56980.1—2020 (M3K 61215-1:2016) Moaynu chotoanekTpuyeckue. OueHKa COOTBETCTBUA TEX-
Hu4yeckum TpeboBaHuaM. Yactb 1. TpeboBaHUA K UCMbITAHNAM

FOCT P 56981—2016 (MOK 62790:2014) Moaynu doToanekTpuyeckue. KoMMyTaLMOHHbIE KOPOOKU.
TpeboBaHusi 6€30MaCHOCTM U UCNBITAHUSA

FOCT P 56983 (MOK 62108:2007) Yempolicmea ¢homoanekmpuydeckue ¢ KoHueHmpamopamu. Memo0bi
ucnbimaHuli

FTOCT P 57230—2016 (MOK 62852:2014) Cucmembl c¢homosnekmpudeckue. CoeduHumenu
nocmosiHHo20 moka. Knaccucbuxkayus, mpebosarusi K KOHCmpykuuu u memoObl ucrisimarutl

FOCT P 58809.2 (M3GK 61730-2:2016) Modynu chomoanekmpudeckue. QueHka 6e3onacHocmu.
Yacmb 2. MemoOds! ucnbimaHuli

FOCT P MO3K 60068-2-78 UcnbiTaHMA Ha BO3AEWCTBMA BHELWIHUX pakTopoB. YacTb 2-78. McnbiTaHus.
McnbiTaHne Cab: BnaxkHoe Tenno, NOCTOAHHbIA PeXuM

FOCT P M3K 60891 lNcynapcreeHHas cuctema obecnedeHusi eauHcTea nuamepenuin. Mpudopsl doTo-
anekTpuyeckne. MeToamKkn KOppekumum no TeMnepaType U 3HepreTu4EecKOn OCBELLUEHHOCTU Pe3ynbraTtoB U3-
MEPEHUSA BONbLT-aMNEPHON XapaKTEPUCTUKN

FOCT P MOK 60904-1 Mpubopbl hoToanekTpuyeckue. Yacto 1. MiamepeHune BONbT-amMnepHbIX XapakTe-
pUCTUK

MOCT P M3K 60904-2 MNocynapcTBeHHasn cucteMma obecneveHusn eguHcTea uamepeHuit. Mpubopsl oTo-
anekTpuyeckne. Yactb 2. TpeboBaHus K 3TanOHHbIM CONTHEYHbIM Npubopam

FOCT P M3K 60904-3—2013 locyaapcTBeHHas cuctema obecneveHus eauHcTBa usmepeHuii. Mpu-
Gopbl oToanekTpuyeckme. Hactb 3. MNpUHUMNLI UBMEPEHUA XapakTepUCTUK HOTOSNEKTPUYECKUX NPpUBOpPOB
C YY4ETOM CTaAHAAPTHOW CMEKTpanbHOM NIOTHOCTU 3HEPreTMYecKoi OCBELLEHHOCTU HA3EMHOMO CONHEYHOro
nany4eHus

FOCT P MOK 60904-7 lNcyaapcTeeHHas cuctema obecneveHus equHcTea uamepenuit. Mpubopbl doto-
anekTpuyeckue. Yactb 7. BelumcneHnme nonpaeku Ha CNEKTPanbHOE HECOOTBETCTBUE NPU UCNLITAHNAX DOTO-
3MEKTPUYECKMx npubopos

FOCT P M3K 60904-8 NocynapcrtBeHHas cuctema obecneveHns eauHcTea usmepenuii. Mpubopsl doTo-
anekTpuyeckue. Yactb 8. MIamepeHue cnekTpansHOn YyBCTBUTENBHOCTU (DOTO3NEKTPUYECKUX NPMBOpPOB

FOCT P M3K 60904-9 Mpubopsbl poTtoanekTpuyeckne. Yacts 9. TpeboBaHMsA K xapakTepucTukam MMu-
TaTopoB COJIHEYHOTO U3yYeHus

2
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FOCT P M3K 60904-10—2013 Mpubopsbl dhoTtoanekTpuyeckune. Yacte 10. MeTtoabl onpeaeneHunsa nu-
HENHOCTMW XapaKkTepucTuKk

FOCT P MOK 61646 Modynu ¢homoanekmpu4ecKue MOoHKONIeHOYHbIe Ha3emHble. [1opsdok nposedeHus
ucnbimanuli 0ns nodmeepx0eHus coomseememaus hyHKUUOHaNbHbIM Xapakmepucmukam

FOCT P M3K 61701 Modynu ¢pomoanekmpudeckue. icnbimaHusi Ha KOppo3uio 8 ConeeomM mymaHe

MpumeyvyaHune —Npyn NoNbL3OBAHNN HACTOALMUM CTaHLapPTOM Lienecoobpa3Ho NpoBepUTb AEWCTBUE CCLINOYHBIX
CTaHfapToB B MHPOPMaLMOHHOM cucTeMe obLLero nofb3oBaHna — Ha ouLmMansHoM caiiTe PegepanbHOro areHTcTBa no
TEXHUYECKOMY perynnpoBaHuio U METPONOrum B ceTu MHTEpHET Mnu No exerogHomMy MHopMaLUOoHHOMY ykasaTento «Ha-
LiMoHanbHble CTaHgapThl», KOTOpPLI 0ny6rvMkoBaH Mo COCTOSHUIO Ha 1 SHBaps TeKyLLEero roaa, U No BbiNycKaM eXeMecsay-
HOro MHAOPMaLMOHHOro yKkasaTens «HalnoHanbeHble CTaHgapThl» 3a TeKyLmii rog. Ecnv 3amMmeHeH ccbifiouHblii cTaHaapT,
Ha KOTOpbIA faHa HeAaTupoBaHHasA CChINka, TO PEKOMEHAYETCA UCMONL30BaTL JEeACTBYIOLLYIO BEPCUIO 3TOrO CTaHAapTa
C YY4ETOM BCEX BHECEHHbIX B JaHHYI0 Bepcuio U3aMeHeHWn. Ecrnn 3aMeHeH CCbINOYHbIN CTaHAapT, Ha KOTOpbIi AaHa faTu-
poBaHHas ccbifka, To peKOMeHAYEeTCA UCNOMNb30BaTk BEPCUIO STOMO CTaHAapTa € YKasaHHLIM Bbille rogoM YTBEPXAeHUS
(npuHATMA). Ecnn nocne yTBepXAeHUs HAaCTOSLLEro CTaHAapTa B CCbISIOYHbIA CTaHAAPT, Ha KOTOPLINA AaHa AaTupoBaHHas
CChIfKa, BHECEHO U3MEHeHWe, 3aTparvBaroLLiee NonMoXeHWe, Ha KOTOpoe JjaHa CCbifika, TO 3TO NONOXEHWe PeKOMEHAYETCA
NpUMeHsATb 6e3 yyeTa JaHHOro U3MeHeHUs. Ecrnn cchlflovHbI CTaHAapT oTMEHeEH 6e3 3aMeHbl, TO NMONOXeHUe, B KOTOPOM
[laHa ccblfika Ha Hero, pekoMeHAYeTCA MPUMEHATL B YacTyW, He 3aTparusaioLieit STy CCbInKYy.

3 Ctabunusauus

3.1 O6ume nonoxeHua

Bce ucnbiTyemble 06pasubl 4OMKHBI UMETb CTabunbHbIe aNeKTpUYeckue xapakrepuctuku. [na gocru-
YKEHUSA 3TOM Lienu ucnbiTyemble 00pasubl NOABEPraloT NpeaBapuTenbHON 06paboTke ¢ NOMOLLbIO OCBELLIEHUS
Unu Apyrum ansTepHaTUBHbIM METOAOM, HENOCPEACTBEHHO NOCNE YEro OnNpeaensalT MakCUManbHYI0 MOLL-
HOCTb UCMbITYeMbIX 00pas3LoB 1 Aarnee NOBTOPAOT 06paboTky u onpeaeneHne MakCMManbHOW MOLLIHOCTU He
MEHee Tpex pa3 4o Tex Nop, Noka MakCMMarnbHast MOLYHOCTb UCNbLITYEMbIX 06Pa3LOB He CTAHET CTabUMbHO,
T. €. KOr4a ee uaMeHeHue B pesynsrare oopaboTku Oyaer orBeqarb TpeboBaHuio 3.2.

3.2 Kputepuit 3aBeplieHua ctabunusauum

CuuTaloT, YTO MaKcUManbHas MOLIHOCTb UCMLITYEMOro obpasua crabunusmposanach, €Cnu BbINOMHSA-

eTcA creayloLlee ycnosue:
min
P:aa:_ Pmalx (1)
Pmed < X,
max
rae Ph pmn  Pred — COOTBETCTBEHHO MaKCMMAasibHOE, MUHUMASIbHOE W CPeAHee 3HAYEHWUss MaKCUManbHOM
MOLLHOCTU B TpeX NOCREeAHUX MOCNEA0BAaTENbHbIX M3MEPEHUAX BOSLT-aMNEPHbLIX Xa-

paktepuctuk (BAX);

X — nokasatenb 3aBeplueHus ctabunuaauum, KOTOpbI OnpeaensieTca TEXHONOrMen u3ro-
TOBMNEHUA UCNbITYeMbIX 00pa3LoB. 3HauyeHue napamerpa x Ana poTOINEKTPUYECKNX
MoZynen, U3roTOBAEHHbLIX N0 AAaHHOW TEXHONOIMMKU, YCTAHOBNEHO B COOTBETCTBYIOLLEN
vactu FOCT P 56980.1, nanpumep ansa pOTO3NEKTPUYECKUX MOAYNeEl Ha OCHOBE Kpu-
crannuyeckoro kpemMHusas — B FOCT P 56980.1.1 (cm. maicke [3]).

3.3 Metoabl cTabunusaunu

3.3.1 Crabunusauua oceewieHnem

Ctabunusaumio ucnbITyemblx 00pasLoB OCBELUEHWEM PEKOMEHAYeTCS MpPOBOAMTbL NOA UMMTATOPOM
COJIHEYHOro U3ny4veHus.

3.3.1.1 UcnbiTatensHoe 06opyaoBaHue

McnbiTatenbHoe o6opyaosaHne ans nsmepernuss BAX no 4.2, a Takoke akTMBHAasA Harpy3ka, obecneumsa-
oasi paboty ucnbiTyemoro o6pasua B6nm3m To4KM €ro MakCMMaribHOW MOLLHOCTH, UK 9NEKTPOHHOE YCTPOit-
CTBO CIEXEHUA 3a TOYKOW MAaKCUManbHOW MOLUHOCTU. [nA ctabunu3aumm npu eCTeCTBEHHOM CONMHEYHOM
OCBELLEHMUN PEKOMEHAYETCH UCNONb30BaTh YCTPOMCTBO CMEXEHUA 3a TOYKON MAKCUMAaNbHOW MOLLIHOCTH.

Ons obecneueHus obnyvyeHUs ncnbiTyembix 06pasLoB BO BPEMS BbIAEMKKN NPU OCBELLEHMU MOXET UC-
nosib30BaTbCA UMUTATOP COSTHEYHOTO U3ny4eHus knacca CCC unu BbiLe.
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Ons namepenus BAX npu Ha4yanbHOM, KOHEYHON cTabunusauun 1 B NpoLECCce BbINOMHEHUA BCEl npo-
rpammbl UCMbITAHWIA MO HACTOSALLEMY CTAHAAPTY PEKOMEHAYETCA UCMONb30BaTh OAWH U TOT XKe uMUTaTop con-
HEYHOrO U3Ny4YeHus.

MpumevyaHune — Ecnn Ans npoBeAeHUa Ha4anbHON, KOHEYHOW cTabunusauuu u/unu namepeHus BAX ucnons-
30Bany He OfMH W TOT Xe UMUTATOP COMHEYHOro U3MNYYeHWs, 3TO AOSKHO BbITb OTMEYEHO B NMPOTOKONE WUCTBITaHWNA, 1
JomxHa BblTb NpuUBeeHa MHOPMaLIMA O PasnUYUAX MMUTATOPOB, oBecnevnBatoLLyto CONOCTaBUMOCTb PE3ysTaToB U3-
MepPeHUiA 1 NO3BOSAIOLLYHO OLEHNTb UX TOYHOCTb.

3.3.1.2 NposeaeHne crabunusavuuu

1) YcTaHaBnMBaloT UCNbITYyeMble 00pa3ubl, YCTAHABNMBAKOT WM NOAKMIOMAIOT UCMbITaTeNsHOE 06opyao-
BaHWe U u3MepsaoT BAX, kak ykasaHo B 4.2, npu BbIOPaHHLIX YCOBUAX NO SHEPrETUYECKON OCBELLEHHOCTU U
TeMneparype Wiv npu craHaapTHbIX ycnosusax ucnoitaduii (CYWM). Onpeaensitot MakCUMarnbHY MOLLHOCTb
ucnbiTyeMbix 06pasLos.

PekomeHnayetcs namepsats BAX npu CYW, nog uMUTaTopoM CONTHEYHOTO N3NYYEHUS.

3HayeHne TeMneparypbl UCMbITYeMbIX 00pa3LoB AOMKHO ObiTb BbIOpaHO Takum 06pa3om, 4Tobbl ero
MOXHO BbINO BOCMPOU3BECTU C TOYHOCTLIO 2,0 °C Ha BCex nocneayowmx aranax crabunusayun.

JonyCTumMblii AManas3oH 3HAYEHU TemnepaTtypbl UCTbITyeMbiXx 06pasLoB Npu NpoBeaeHun crabunu-
3aUMK C UCNOMb30OBAHUEM MMUTATOPA COSIHEYHOro u3nyveHusa cocrasnsiet (50 £ 10) °C. MNpu nposeaeHUn
cTabunusauum npu ecTECTBEHHOM CONHEYHOM OCBELUEHUM AONYCTUMBbIA AWana3oH TeMnepaTypbl UCMbITY-
emMbix 06pasLoB OnNpesenseTca TEXHONOrMENn X M3rOTOBIIEHUS W YCTAHOBNEH B COOTBETCTBYIOLLEN 4acTy
FOCT P 56980.1 (cm. makxe [3]).

2) MNoaknioYaloT K UCMbITYEMbIM 0OpasiuiaM akTMBHYIO Harpy3ky Uru YCTPOWCTBO CREXEHMSA 3a MaKCW-
MarnbHON MOLLHOCTLIO.

3) MogagepraioT paboyne NOBEPXHOCTM UCMLITYEMbIX 06pasLOB BbIEPXKKE NPU OCBELLEHUN HE MEHee
ABYX pa3 C CyMMapHOW HEPreTM4eCcKon IKCNO3nMLmMen BbIAEPXKKN U CYMMAaPHOW dHEPreTUYecKon akcnosuumen
Ka)kaoro pasa, yecTaHOBMEHHbIMU Ang DOTOINEKTPUYECKUX MOAYNEN, U3rOTOBNEHHBIX N0 AAHHOW TEXHONOTUMU,
B cooTBeTcTBYOLLE Yactn FOCT P 56980.1 (cm. makxe [3]).

Ecnu crabunusaumio npoBOAAT NpU €CTECTBEHHOM CONHEYHOM OCBELLEHUW, NPpU ONpeaeneHun cymmap-
HOW SHEpPreTHYECcKo SKCMO3NLIMM YUUTLIBAETCA TOMBKO SHEPreTUMEckas OCBELLEHHOCTb Bhille 500 Br/m2.

Pernctpupyiot 3HaueHnsa 3HepPreTM4eCKon OCBELLIEHHOCTU, CYMMAPHON HEPTETUYECKON IKCMO3NLUK Bbl-
JepXKU Ha JaHHOM 3Tane, TeMnepaTtypbl UCNLITYyeMbIX 06pa3LOB U aKTUBHON Harpy3ku.

4) Usmepsior BAX u onpegensiior MakCUMarnbHY MOLLHOCTb MCNbITYEMbIX 00pa3uoB, NoBTOpAs atan 2
npuM Temneparype, OTNMYAOLWENCA OT TeMnepaTypbl, NpU KOTOPOK BbLINOAHANCA 3tan 2, He Bonee yeM Ha
+2.0 °C.

[MNpoMeXyTOK BpEMEHU MeX/y 3aBepLUEHUEM BbIAEPXKM M uamepeHnem BAX He permameHTMpPOBaH,
onpeaenseTcs TEXHONOrUen M3rotToBneHnst hoToaNEKTPUIECKMX MOAYNEH N YCTAHOBIEH B COOTBETCTBYIOLLEN
yactu FOCT P 56980.1 (cm. makxe [3]).

5) MosTOopAIoT aranbl 3 u 4.

SHepreTuyeckas 3KCMo3uLMA Npu NOBTOPEHUM aTana 3 AormkHa 6bITb NPMONU3UTENBLHO paBHA SHEPreTU-
YECKOM IKCMO3ULIMKM NPU NEPBOHAYaribHOM BbINONHEHUU 3Tana 3.

6) OueHuBaloT cTabUNbHOCTb MaKCUMarbHON MOLLHOCTU UCTbITYEMbIX 00pa3L0oB B COOTBETCTBUM C 3.2.

7) Ecnn uameHeHne MakCMManbHON MOLLIHOCTM UCTIbITYyeMOoro obpasua oreevaet tpeboBaHusim 3.2, ero
crabunusayuio 3aBepLualoT.

Ecnu uamMeHeHne makcumarbHOM MOLLHOCTU UCTIbITyeMoro o6pasua He oTBevaer TpeboBaHusam 3.2, no-
BTOPSAIOT 3Tanbl 3—6, UCNOMNb3ys ANS NPOBEPKU CTAOMNBHOCTU MAKCUMAaNbHON MOLLUHOCTU 3HAYEHUS Tpex
nocrneaHux U3MepeHun, Ao Tex nop, Noka He GyaeT BbINONHATLCA ycnosue (1) U MakCMManbHYI0 MOLLHOCTb
ucnbITyemoro obpasua MoXHoO Oyaer cuntarb CTabunbLHOMN.

8) BHOCAT B NPOTOKON UCMbITAHWI 3HAYEHMSA 00LIEN CyMMAapHOW SHEepPreTU4eckon dKCcnosmuum crabu-
nu3aumMu U BCeX NnapameTpoB, Npu KOTOPbIX Obina gocTturHyta ctabunusauus. Mpu npoBeaeHnU UCTIbITAHUN
npu eCTECTBEHHOM CONMHEYHOM OCBELLEHUM, TaM, I4e 3T0 HeoOX0AUMO, YKa3bIBAKOT TUN aKTUBHON HArpy3kn u
npodunm U3MeHEeHUs TeMnepaTypbl U AHEPreTUHECKON OCBELLIEHHOCTU BO BPEMEHU.

3.3.2 AnbTepHaTUBHbIE METOAbI CTabunusauum

BMecTO BbiEpXKKM MPU OCBELLEHUM AN cTabunu3aumm XapakTepucTuk UCNbITyeMbix o6pa3uoB MOryT
ObITb MCNONbL30BaHbI Apyrue MeToabl. Hanpumep, n3aBeCTHO, UTO NPOTEKaHME TOKA CMELLEHUA MOXET OKasbl-
BaTb Ha (POTOINEKTPUYECKUE INMEMEHTLI BO3AENCTBUE, CXOAHOE C OCBELLEeHUEM. ANbTepPHATUBHLIE METOAbI
crabunusaumm MoryT ObITb pEKOMEH0BAHbLI U3TOTOBUTENEM.
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Mepea ucnonb3osannem nBOro ansTepHaTMBHONO METOAA cTabunuaauum cnegyet NnpoBepUTb ero Npu-
MEHUMOCTb AnA POTOINEKTPUHECKUX MOAYNEN AAHHOMO TUNA.

Mposepky NPUMEHUMOCTM METOAA NPOBOAAT C Tpemsa (POTOINEKTPUYECKUMU MOAYNSMU CReAyIoLMM
ofBpasom.

1) MpoeoasT crabunusaumio UCNLITYEMbIX 00PA3LLO0B NO aNbTEPHATUBHOMY METOAY.

2) N3mepsiior BAX ucnbiTyembix o6pasuos npu CYU B cootBeTcTBuM € 4.2.3 He paHee MUHUMArNbLHOIO
1 HE NO34HEee MAKCMMAarnbHOTr0O BPEMEHU BOCCTAHOBMEHUSA NOCNE BbIAEPXKW, YCTAHOBIEHHOTO Ansi (hOTO3MNEK-
TPU4EeCKUX MOAYMNEN, U3roTOBMEHHbIX MO AAHHOW TEXHONOrMKM, B COOTBETCTBYIOWEN YacTtn TOCT P 56980.1
(cm. maicke [3]).

3) MposoasaT crabunu3aumio UCNbITYeMbIX 06pa3sLOB C MOMOLLLIO OCBELLEHUS, UCMOSb3ysl UMUTATOP
COSIHEYHOrO uany4deHus (cm. 3.3.1).

4) MostopHO M3amepsiilor BAX ucnbiTyembix 06pasuos npu CYU B cOOTBETCTBUM C 4.2.3 HE paHee Mu-
HUManNbHOTO U HE MNO3HEE MAKCMMAarbHOrO0 BPEMEHU BOCCTAHOBIIEHWUS MOCHIE BbIAEPXKKM, ONpefereHHo-
ro anst pOTOANEKTPUYECKUX MOAYNENH, N3TOTOBNEHHbLIX NO AAHHOW TEXHONOIMU, B COOTBETCTBYIOLLEN YacTu
OCT P 56980.1 (cm. maicke [3]).

AnbTepHaTUBHBINA CNOCOO CYUUTAIOT NPUTOAHBLIM ANA cTabunusauum, ecnu pe3ynbraTtbl U3amMepeHuin BAX,
BbINOSIHEHHbIE HA 9Tanax 2 u 4, oTNMYaloTcsA He bonee yeM Ha 2 % Anst BCeX TPEX UCTILITYEMbIX MOAYNEiA.

3.4 HayanbHasa ctabunusaums

Ecnu crabunusaumio BbINOMHAKOT C MOMOLLBIO OCBELLEHUS, HAaYarnbHYI0 CTabunu3auuio NPoBOAAT, Kak
ykasaHo B 3.3.1.

Ecnu npeanonaraetcsa ncnonb3oBarb ansTePHaTUBHBINM METOA CTabunu3auum u oH gonycrum ans ¢oro-
ANEKTPUYECKNUX MOZYNEN JAHHOrO TMNa B COOTBETCTBYOWEN YacTu FOCT P 56980.1 (cm. makxke [3]), TO CHa-
yana BbIMOSHAKT NPOBEPKY NPUMEHUMOCTM METOAA € TpeMs (DOTOINEKTPUYECKUMMU MOAYNSIMU, KaK YKa3aHO B
3.3.2. Ecnu npoBepka npoLuna ycrneLwHo, NpoBOAAT HavanbHyl0 cTabunusaumio, CNosb3ys ansTePHATUBHBINA
METOA, €CNN HET — BbINOMHAKT CTAbMNM3ALIMIO C MOMOLLbIO OCBELLEHUS.

3.5 KoHeyHas cTabunusauumsa

KoHeuHyto cTabunusaumio BbIMOSHAIOT TEM e METOAOM, YTO U Ha4anbHyo crabunusauuio.

Ecnu B cootBetcTBytowen yactu FOCT P 56980.1 (cm. maicke [3]) ana (hOTOINEKTPUYECKUX Moaynen,
U3rOTOBMEHHbIX NO A4aHHOWN TEXHONOMMM, HE YKa3aHO UHOE, KOHEYHYIO CTabunu3aumio 40mkHbI NPONTU BCE UC-
nbiTyeMble 00pasLbl Nocne NpoBeAEHUsI UCTILITAHUI NO nocneaoBarenLHocTaM C—D, a Takke UCNbITyeMbIN
obpaseL nocne UCMbITaHUA LUYHTUPYIOLLMX ANOAOB HA TEPMOCTOMKOCTb (cMm. FOCT P 56980.1, pucyHok 1).
Takke B KaXXI0M KOHEYHON cTabunu3auum no HacTOsILLEMY CTaHAApPTy AOIDKEH y4acTBOBaTb 0auH obpa3sel,
NpoLLeALLMIA UCMIbITAHUSA MO NOCNEA0BATENLHOCTHN A,

4 UcnbiTaHusa

4.1 BusyanbHbli KOHTPOSIb

4.1.1 HasHayeHue

McnbiTaHue npeaHasHavyeHo aAns BbisBNEHUA MoObiX BUAMMBIX AeEKTOB 1 NOBPEXAESHUN UCTIbITYEMBIX
o6pas3LioB.

4.1.2 UcnbiTaTtensHoe o6opyaoBaHue

Ona nposeaeHusi UCnbITaHUM TPeOylOTCA CBETOBOW CTON, Fynbl MPOCMOTPOBbLIE (110 KpaliHell mepe
JI1-X-4x TOCT 25706—83 u JI[1-X-10% TOCT 25706—83, cm. TOCT 25706—83), namepuTenbHblE UHCTPY-
MEHTbI, BECbI, a TaKke poToannapar unm aHanoruiyHoe ycTponcTeo Ansa pukcauumn 4edeKkTos U NOBPEXAEHUN
¢ Tpebyemol KpaTHOCTbIO yBENUYEHUs, LIABMOHLI, €CNU HeobXxoaMMO.

4.1.3 NpoeeaeHne ucnbiTaHua

TwarensHO 0CMAaTPUBAIOT KaXAbIM MCTILITYEMbI 06paseyl npu oceewieHnn He meHee 1000 miokc ans
BbIABNEHNS BUANMBIX (DYHKLIMOHANBbHBIX MOBPEXAEHUI, ykadaHHbiX B FOCT P 56980.1, pasden 8.

dukcupytot niodble AedekTbl U MOBPEXAEHUA, KOTOPbIE MOTYT BNUATbL HA (DYHKLMOHUpOBaHUe u Ge3-
ONAacHOCTb UCMIbLITYEMbIX 06pa3sLoB, ONUCLIBAIOT U/MNK poTorpaddMpyloT COCTOSHUE W MONOXEeHne Bcex o6Ha-
PY>XEHHbIX NOBPEXAEHUN, B TOM YNCIIE TPELLMH, NY3bIPbKOB, OTCAOEHUM U T. M., KOTOPbLIE MOTYT YXYALUMTb UNK
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0TpUUAaTENLHO NOBAMATL HA XapPaKTePUCTMKKU UCTILITYEeMOro obpasyua B NOCNEeAYOLMX UCTIbITAHUSX, U BHOCAT
3TW AAHHbIE B NPOTOKOM UCTbITAHUA.

Takxe BO BpeMS BU3yarnbHOro KOHTPOMA nepej npoBeaeHnem UCMbITaHWN:

- MPOBEPSIOT COOTBETCTBUE rabapuTHbIX, YCTAHOBOYHBLIX U MPUCOEANHUTENBbHbLIX PAa3MepoB, U MacChl
UCMbITYEMbIX 00pa3LoB 3HAYEHUAM, YKa3aHHbIM B TEXHUYECKOW AOKYMEHTaLuu;

- NPOBOAAT UCMbITAHWE MAPKMPOBKN HA CTOMKOCTb K UCTUPAHUIO B COOTBETCTBUMU C 4.16.

4.1.4 OueHka pe3ynbLTaToB UCNbITAHUIA

McnbiTaHHble 06pasubl CHUTAIOT BbIAEPKABLUMMU WUCTLITAHUSA, €CNIU OTCYTCTBYIOT BUAUMbIE DYHKLMO-
HanbHble NOBPEXAEHUSA, YkasaHHble B [OCT P 56980.1, pasden 8.

4.2 \amepeHune BOSIbT-aMMEPHbIX XapakTepUCTUK

4.2.1 OOwWwKe NoNoOXeHusa

WcnbiTaHne npegHasHavyeHo ans usmepeHua BAX, onpegeneHns MakcumMaribHOW MOLLHOCTM UCTbITYe-
Mbix 06pa3uoB npu ctabunu3auumn, 4o 1 NOCne NPOBEAEHUS UCNbITAHWI HA BO3AENCTBUE BHELUHUX (DaKTOPOB
M OLEHKM U3MEHEHUS] XapaKTePUCTUK UCTbITYEMbIX 0Opa3sLoB, a Takke AN NMPOBEPKU COOTBETCTBUSA BbIXOA-
HbIX MApamMeTPOB 3HAYEHUSAM, YKA3aHHbIM Ha NAacnopTHON Tabnuyke.

NS OLEHKN M3MEHEHUA XapaKTePUCTUK UCTILITYEMbIX 00Pa3LI0B OYEHb BAXHbBIM SABNSETCA BOCPOU3BO-
AWMOCTb pe3ynsTaToB UCMbITaHWA. BOoCcnponsBoagMMOCTb ANS MaKCMMaribHOW MOLLHOCTM UCTIbITYEMbIX 06pas-
uoB npu CYWN gosmkHa BbiTb HE Xy)Ke YCTAHOBMNEHHOW Anst DOTOINEKTPUYECKMX MOAYNEN, N3rOTOBIIEHHBIX MO
JaHHou TexHonoruu (em. FOCT P 56980.1, 7.2.2).

BAX namepsior no FOCT P M3K 60904-1. U3smepeHua BAX dpoToanekTpuiecknx Moaynein ¢ MHoronepe-
XOAHBIMW 3reMeHTaMW U ABYCTOPOHHUX hOTOSMNEKT PUHECKNX MOAYNEN CneayeT NpOBOAMTL C YYETOM Cneuu-
anbHbIX TpeboBaHui K usmepeHuto BAX takux mogynen (cMm. [4] u [5]).

MNamepenne BAX npoBOAAT Npu TPEX BapuaHTax yCcnoBuin ucnoitaHuii: npu CYW (cm. 4.2.2), npu Bbi-
OpaHHbIX YCNOBUAX NO SHEPreTUYECKON OCBELLEHHOCTU M Temneparype (cM. 4.2.3), u npu YHO (cm. 4.2.4).

MpumevaHue — [Jpyrve yCnoBWs UCMbITAHWIA, YCTAHOBNEHHbIE B CTaHAApTax, NpUBEAEHbl B NpUNOXeHUn B.

MamepeHuns BAX npoBogsAT ¢ UCMNOMb30BaHUEM UMUTATOPA COSNTHEYHOTO U3NYyYEHUS.

Ons uamepenus BAX npu Ha4yanbHOM, KOHEYHON CTabunu3auumu U B NpoLecce BbINOMHEHUSI BCEN NpO-
rPaMMbl UCNbITAHUIA NO HACTOALLEMY CTaHAAPTy PEKOMEHAYETCA UCMONbL30BaTh OAWH U TOT XXe MMUTaTop Cofn-
HEYHOro n3ny4vyeHua.

MpumevyaHune — Ecnn Ans NnpoBeAeHUs1 HaYarbHOW, KOHEUHOW cTabunusauuu uunu namepenus BAX ncnons-
30Banu He OAWH U TOT € UMWUTATOP COJTHEYHOrO WU3MYYEHUS, 3TO AOIMKHO ObITb OTMEYEHO B MPOTOKOME UCMbITaHWi Y
LomkHa ObITe NpuBeAeHa MHOPMaLUA O pasnMuMsax UMUTaTOpoB, obecrneunBalowan conocTaBUMOCTb pe3ynLTaToB U3-
MepeHUIt 1 No3BonsitoLLas OLeHUTb UX TOYHOCTb.

Honyckaercsa nameperHme BAX npu eCTeCTBEHHOM COSIHEYHOM OCBELUEHUM, €CAU TOYHOCTb U3MEPEHUs
BAX v onpeaeneHusi BbIXOAHbIX NapaMeTPOB UCTLITYEMbIX 00pa3LioB CONOCTaBUMa C pesynkrataMmu, nosny-
YeHHbIMK Npu n3amepenun BAX nog UMUTATOPOM COSIHEYHOTO U3NYYEHUS, U AOCTAaTOYHA ANSA OLEHKU U3MEHe-
HUA MaKCUManbHOW MOLLHOCTM.

Bce usmepenus BAX ana onpeaeneHus UaMeHeHUs MakCuManbHOW MOLUHOCTU B pedynbrare nposeae-
HUS OTAENbHLIX UCMILITAHUI MO HACTOSILLEMY CTaHAAPTY pekoMeHAyeTcs nposoauTh npu CYN.

4.2.2 AcnbiTaTenbHoe 000OpyaoBaHue

Ona npoBeaeHuss ucCMbiTaHMii HeobxoAuMMO ucnbiTatenbHoe 000pyaOBaHME, ykasaHHoe B
TOCT P M3K 60904-1, co cnefyloLLMM1 U3MEHEHNSMU U JOMOSTHEHUSMM.

Mpu NnpoBeAEHUM UCNIBITAHMSA C UCTIONb30BAHMEM UMUTATOPA CONMHEYHOTO U3NYYEHUA MMUTATOP, OTBEYa-
1owmin Tpebosanusam FOCT P MOK 60904-9, nonmxeH ObiTb knacca BBA unu sbiwwe.

ST1anoHHbI hoToanekTpuyeckuit npubop, oteeqaowmin Tpebosannam FOCT P MOK 60904-2 ¢ yue-
TOM M3MEHEHMIA, NOBLILLAIOLLMX TOYHOCTb U AOCTOBEPHOCTL PE3ynbTaTtoB U3MepeHuin (cM. [8]), nomkeH ObiTh
3TanoHHbIM (POTOINEKTPUHECKUM MOAYNEM TOFO XK€ pa3mepa U BbINONHEHHBIM NO TON XK€ TEXHOMOIMMU, YTO U
ucnbiTyemble 06pa3subl (Ans obecneyeHuss COOTBETCTBMSI XapaKTEPUCTUK ITANOHHOro npubopa xapakrepu-
CTMKaM uCnbITyeMbix 06pa3uUoB B TpebyeMbiX AUanasoHax SHEpPreTuyecKon OCBELLEHHOCTU, CNEKTPasnbHOIo
pacnpeaeneHus u Temneparyp). Ecnm ykasaHHbIl 3TanoHHbIM Npubop HEAOCTYNEH, TO UCNONb3YIOT UMUTATOP
COMHEYHOro u3ny4yeHus knacca AAA unu HeoGxoaumo obopyaoBaHMe ANA U3MEPEHUSA CNEKTParNbHOW YyB-
CTBUTENbLHOCTU UCTILITYEMBIX 00pa3uoB no FOCT P M3K 60904-8 ¢ y4eTOM U3MEHEHNI METOAMKHM, MOBbLILLAIO-
LLUX TOYHOCTb U JOCTOBEPHOCTb pPe3ynbTaTtoB usMepeHuin (M. [9]).
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CnekTpopaauoMeTp AOMKEH oTBevaTb TpeboBaHuam FOCT P MOK 60904-7.

Ons namepeHus BAX hOTOINEKTPUYECKUX MOAYMNEN C MHOFONEPEXOAHbIMI 3neMEHTaMU UCTOYHUK OC-
BELLEHNS 1 STaNOHHbIN NPpUBOpP AOMKHLI OTBEYaTb 4ONONHUTENbHLIM TpeboBaHuaM (cm. [5], 6.1 u 6.2), B YacT-
HOCTU AN U3MEPEHUI C UCNONb30BAHMEM UMUTATOPA CONIHEYHOTO U3NYYEHMS UCMONb3YIOT TOMNbKO UMUTaTOP
knacca AAA. Ecnu B aTom criyuae Heob6xoaumo o6opyaoBaHue AN U3MEPEHUA CNEKTPanbHON YYBCTBUTENb-
HOCTU, OHO TaKXe AOIMKHO OTBEYaTh AOMONHUTENbHLIM TPeboBaHUAM (CM. [6]).

Ons npoBeaeHUst UCMbITAHUA ABYCTOPOHHUX (POTOINEKTPUYECKUX MOAYNEN HEOOX0AUMO AOMONHUTENb-
Hoe oGopynoBaHue (cMm. [4], pasgen 5) n UCTOYHUMK OCBELLEHUA OOMKEH Takke OTBeYaTb AONOMHUTENbHbLIM
Tpebosanusm (cm. [4], 5.1, 5.2).

Takxke ans nsmMepenns BAX Heobxoaumbl:

- Tpebyemoe KOnmM4ecTBO 4aT4YMKOB TEMNEpaTypbl UCTIbITYEMbIX 06pa3suoB (cM. 4.2.3). Ecniv BO3MOXHO
C 4OCTaTOYHON TOMHOCTLIO ONPEAENUTL TOYKY CPEAHEN TEMNEPATYPbI UCMILITYEMOrO 06pasua, To ANna uaMmepe-
HWA ero Temneparypbl JOCTaTOYHO UCMOMb30BaTh OAUH AATYMK TEMMNEPATYPSI;

- CpefcTBa noaaepXkaHusa TeMnepartypbl UCMLITYEMOro o6pasya Ha ypoBHe (25 + 2) °C unu Ha ypoBHE
BbIOPAHHOTO 3HAYEHWA TEMNEepaTypbl U, €Crn He0BX0AUMO, CPEACTBA NOAAEPKAHUS TEMNEPATYPbI STANIOHHO-
ro npubopa, ¢ To4HOCTbIO 21 °C M noBTOpsiemocTbio £0,5 °C.

Ons nsmepeHus BAX B yCrOBMSIX HU3KOW OCBELLEHHOCTU Takke He0OX0AUMbI CPEACTBA AN U3MEHEHUS
SHEepreTUYeckoil 0CBELLEHHOCTM 40 200 BT/M2 63 U3MEeHEHMA NPOCTPAaHCTBEHHON OAHOPOAHOCTH U OTHOCUTENb-
HOro CNeKTpasnbHOro pacnpeneneHus SHepPreTMMecKol OCBELEHHOCTH, yka3aHHble B FOCT P MOK 60904-10.

4.2.3 NiamepeHne BOJSIbT-aMNEPHbIX XapPaKTEPUCTUK NPU CTAHAAPTHBLIX YCAIOBUAX UCNbITAHUNA

M3mepsiior BAX ucnbityembix 06pasuos no FOCT P M3K 60904-1 npu CYWU: anepreTu4deckasn 0CBeLLeH-
HocTb (1000 + 100) Bt/m2, Temnepartypa snemeHTa (25 + 2) °C, cnekTpanbHblii coctaB AM 1,5 B cOOTBETCTBUM
¢ FOCT P MOK 60904-3 ¢ y4eToM nocnegHux gaHHblx no cnektpy AM 1,5 (cm. [70]), cBeTOBOM NOTOK Hanpas-
NEeH HOPMAarbHO K BOCMPUHUMALOLLEH NOBEPXHOCTHU.

JlaTuukn TemnepaTypbl YCTaHaBMBAIOT Ha ThINIbHOW NOBEPXHOCTU UCMbLITYEMOro o6pa3ua okono cepe-
AWHbI 32 ABYMSI (POTOINEKTPUYECKUMU SnemeHTaMun. Ecnn HeoBxoaumo ans o6ecneyeHns TOMHOCTU U3Mepe-
HWIA, AaT4YMKN TeMnepaTypbl MOTYT BbITb YCTAHOBMEHDI, KaK NOKA3aHO Ha PUCYHKE 1, B TPEX UM YETbIpeX TOY-
kax. Ecnu BAX n3mepsiot npyu eCTeCTBEHHOM COMMHEYHOM OCBELLEHUU, AATYUKN TEMNEPATYPbl AOMKHbI ObITb
YCTaHOBSEHbI, KaK NOKa3aHo Ha pucyHke 1. Mpu ucnoitaHuu moaynen ¢ (PoTOINEKTPUHECKUMU INEMEHTAMM
U3 KPUCTaNnUYECKOro KpeMHUsi JaTyuKW 3aKpensnsioT HanpoTUB LEHTPOB (hOTOINEKTPUYECKUX SMEMEHTOB.
Mpu “CNbITaHUM TOHKOMNNEHOYHbIX (DOTOSNEKTPUYECKUX MOAYIIEN MECTa pa3MeLLEHUsI 4aTYUKOB HE [OSDKHbI
COBMaaatb € LeHTpaMmu hoTo3NEeKTPUYECKMX 3NEMEHTOB.

® *

PucyHok 1 — Pa3mMelleHne AaTYNKOB TeMNepaTyphbl Ha ThIbHOV NOBEPXHOCTU UCMbITYyeMoro obpasLa

Temnepatypy MOAYnsi ONpeaensioT Kak CpeaHee 3HaueHne pe3ynsTaTtoB UBMEPEHUIE BO BCEX TOYKaX. He
YUYNTbIBAETCA TEMMNEpaTypa UCTbITyeMoro o6pasLa B OAHON U3 YeTbIPEX TOMEK U3MEPEHUs, €CIIM OHa OTnn4a-
etcsa 6onee yem Ha 5 °C oT cpeaHel TemnepaTtypbl OCTanbHbIX TPEX TOYEK U3MEPEHUS.
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Ecnun npu namepeHusix UCMbITyeMbIX 06pa3sLIoB, SNMEKTPUHECKUE XapaKTEPUCTUKN KOTOPBIX MOXHO CYu-
TaTb NMMHEHBLIMU B COOTBETCTBUK ¢ FOCT P M3K 60904-10, Temnepartypa UcCnbITyeMbix 06pa3LoBs BbiLLna 38
npegensbl (25 + 2) °C, ux BAX npueoasaT k 25 °C no FOCT P MOK 60891, ucnonb3ysa TeMneparypHble Koad-
puumeHTsl (M. 4.4).

Ecnu cnekTpanbHble XapaKTEpUCTMKW 3TanoHHOro npubopa He COBMAAaloT G XapakTepucTukamu uc-
nbiTyemoro o6pasua, B BAX BHOCAT MOMPaBKM HA pasnuume CreKkTpasrbHbIX XapakTepuCTMK, MCMOonb3ys
FOCT P M3K 60904-7 ¢ y4eTOM U3MEHEHMI METOAMKW, NOBLILLAIOLLMX JOCTOBEPHOCTL pe3ynbTaTos (CM. [17]).

Mo BAX onpeaensitor MakcumanbHy MOLHOCTb npu CYWU.

Mo BAX npu CYW, u3aMepeHHoI Nocne Ha4danbHoW ctabunmaauum, NpoBEPSIOT COOTBETCTBUE 3HAYEHUI
MaKCUMMarnbHON MOLLHOCTH, HaNpPs>KEHWs XONOCTOro X0Aa U TOKa KOPOTKOro 3amblKaHUA UCNbITYEMbIX 06pas-
uoB npu CYM 3Ha4eHUsIM, yKkaszaHHbIM Ha UX NACNOPTHLIX TAONMYKaxX U B TEXHUYECKON AOKYMEHTaLUu.

4.2.4 N3mepeHue BOJSILT-aMIMEPHbIX XapaKTePUCTUK NPU BblIGPaHHbIX YCIOBUAX NO HEepreTuye-
CKOI OCBeLLEeHHOCTU U TeMnepartype

N3amepsior BAX ncnbityembix 06pasuos no FOCT P M3K 60904-1 npu BbIGPAHHLIX YCAOBUAX NO 3HEPreTu-
YEeCKOI OCBELLIEHHOCTU U TEMMEpaType, crekTpansHom coctae AM 1,5 B coorserctBum ¢ FOCT P MOK 60904-3
C y4eTOM NnocneaHux gaHHeix no cnektpy AM 1,5 (cm. [70]) n cBeTOBOM NOTOKE, HanNpaBneHHOM HOPManbHO K
BOCMPUHUMAIOLLIEN NOBEPXHOCTU. ONpeaensaioT MakCMMarbHY MOLLHOCTb.

MpumevyaHue — B npeablayLUeil Bepcun cTaHfapTa U B ccbifikax 40 BbIXOAa HaCTOSILLEro cTaHaapTa ucnbl-
TaHue no uamepeHuio BAX npu BeIGpaHHBIX YCIIOBUAX MO 3HEPreTUYecKol OCBELLEHHOCTU U TeMnepaType HasblBaeTcs
«OnpepeneHne MakcuMarbHOW MOLLHOCTUY.

[aTunku TeMnepartypbl yCTAaHABNUBALOT, Kak ykasaHo B 4.2.3.

PekomeHayeTcs BbiOUpaTh TeMneparypy UCNbITyeMoro obpasua B guanasoHe ot 25 o 50 °C u aHepre-
TUYECKYHO OCBELLUEHHOCTL — B AnanasoHe ot 700 go 1100 Br/M2,

3HayeHuUsa TeMnepaTypbl UCMbLITYeMbIX 06Pa3LIOB U SHEPrETUHECKON OCBELLIEHHOCTU AOIMKHbI ObiTb BbI-
6paHbl TakuMm 06pa3oM, YTOObI UX MOXKHO BbIII0 BOCMPOM3BECTM C TOMHOCTLIO HE MeHee 2,0 °C u 15 %, cooT-
BETCTBEHHO, NpKU BCEX U3MepeHusax BAX.

CriegyeT NPUHATL BCE MePbl AN TOro, YToObl 06ecneunts nsmepenne BAX n onpeaenexHne makcumans-
HOI MOLLHOCTU NPU CXOAHbIX YCITOBMAX UCMbLITAHUIA B TEYEHUE BCEW NPOrPaMMbl UCTLITAHWUN, T. €. MUHUMU3U-
pOBaTb BENWYKUHY NMONPABOK BbINOMHEHUEM U3MEPEHUI NPYU NPUMEPHO OAUHAKOBLIX 3HAYEHUAX TEMNEPATYpbI
U BHEPreTU4ecKon OCBELLEHHOCTH.

Ons ncnbiTyeMbiXx 06pa3LoB, XapakTepUCTUKM KOTOPbIX HE SABMSAKOTCA NUHENHbIMU B COOTBETCTBUU C
FOCT P M3K 60904-10, namepeHue AOMKHO NMPOBOAUTLCSA MPU OTKIIOHEHUM SHEPreTUYECKO OCBELLUEHHOCTH
B npeaenax +5 % 1 OTKNOHEHMM TeMnepaTypbl B npeaenax +2 °C oT BbIOPaHHOTO 3HaYEHUS.

Ecnu ucnbiTyemble 06pasubl npeaHasHadeHbl Ans paboTbl B AMana3oHax 3HEPreTu4eckoil 0CBELLEH-
HOCTU U TEMNEPATYPbI, OTNINHAKOLLUMXCS OT PEKOMEHAO0BaHHbIX, BAX MOryT GbiTb U3MEPEHBI NPU TEeMNepartype,
3HEpPreTMYecKor OCBELLUEHHOCTU, COOTBETCTBYIOLLUMX YCMOBUAM npeanonaraemon akcnnyatauun dpotoanek-
TPUYECKOro MoAyn4.

[ns ncnbiTyemMblix 06pasLoB, XapakTepPUCTUKN KOTOPbIX MOXHO CHUTaTb NMIMHENHbIMU B COOTBETCTBUU C
FOCT P M3K 60904-10, nony4eHHble pe3ynbratbl NPUBOAAT K OAHOMY 3HAYEHUIO SHEPreTUYECKON OCBELLEH-
HOCTU W/UNN TEMNEepaTypbl, UCTMONb3YA MOMPAaBKU NO TEMNEPATYpe U IHEPreTUYECKOW OCBELLEHHOCTU B CO-
oteetcTBMU ¢ [OCT P MOK 60891, ecnu 3Ha4YEHUS SHEPTETUHECKON OCBELLEHHOCTU U/MNKU TEeMNepaTypsl BO
BpeEMS M3MepeHuii BAX oIHOTO M TOTO e UCMbITyemMoro obpasua npu HavanbHbIX UCTLITAHUAX, 40 U NoCcne
UCNbITAHUSI HA BO34ENCTBME BHELLUHUX (DaKTOPOB U/WUMK 3aKIIOUYNTENbHbIX UCMbITAHWUAX Pa3fINYHbI.

Ecnu cnekTpanbHble XapakTepUCTUKM 3TANIOHHOro npubopa He COBMajaloT C XapaKTepucTukamu Uc-
nblITyemoro obpasua, B 3Ha4YeHUe MakCMmMarbHOW MOLLUHOCTM BHOCAT MOMPAaBKKM HA pa3nuuue cnekTparnbHbIX
Xapaktepuctuk, ucnons3dya FoOCT P M3OK 60904-7 ¢ y4€TOM U3SMEHEHUI METOAUKM, NOBLILLIAOLKUX JOCTOBEP-
HOCTb pe3ynsraTtoB (cm. [17]).

4.2.5 NamepeHune BONLT-aMNEPHbIX XapaKTEPUCTUK B YCITIOBUAX HU3KOMN ocBeleHHocTu (YHO)

Mamepsitor BAX ucnbityembix 06pasuoB no FOCT P MOK 60904-1 npu YHO: sHepreTuyeckas 0CBELLEH-
HoCTb (200 + 20) Br/m2, Temnepatypa anemenTa (25 z 2) °C, cnekTpanbHeilii coctas AM 1,5 B COOTBETCTBUM C
FOCT P M3K 60904-3 ¢ yyeTOoM nocneaHux AaHHblx no cnekrpy AM 1,5 (cm. [70]), cBETOBOW NOTOK HanpasreH
HOpPManbHO K BOCMIPUHUMAIOLLIEH NOBEPXHOCTH.

Hatynku Temneparypbl yCTaHaBMMBAIOT, KaK yka3aHo B 4.2.3.

OHepreTM4eckylo OCBELLEHHOCTb CHUXAKT A0 ypoBHA (200 * 20) Br/M2, KkaKk ykasaHO B
FTOCT P M3K 60904-10, 5.1.6 u 5.2.6, C NOMOLLbLIO CETOYHbIX (PUIBTPOB C 0OAHOPOAHOW NIIOTHOCTbLIO CETKM UMK
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Apyrux cnocoboB, KOTOPbIE HE BIUAKOT Ha NPOCTPAHCTBEHHYIO OAHOPOAHOCTL M OTHOCUTEMBHOE CnekTparnb-
HOE pacnpeeneHne SHepPreTMY4ecKor OCBELLEHHOCTH.

Ecnu npu usmepeHusix UCnbITyembix 06pasLIOB, SMEKTPUYECKMEe XapakTepUCTUKA KOTOPbIX MOXHO CHU-
TaTb NUHEHbIMKU B COOTBETCTBUM C [TOCT P M3K 60904-10, Temneparypa ucnbiTyembix 06pasLoB BbiluNa 3a
npegensol (25 £ 2) °C, ux BAX npusogaT k 25 °C no MOCT P MOK 60891, ucnonb3ya TeMneparypHble KOoad-
duymneHTsl (cMm. 4.4).

Ecnu cnekTpanbHble XapakTepucTUKW 3TanOHHOro npubopa He COBMAaZalT C xXapakTepucTukamu uc-
nblTyemoro o6pasua, B BAX BHOCAT NOMpaBKW Ha pasnuume CrnekTparibHbIX XapakTepUCTUK, UCMONb3ys
FOCT P M3K 60904-7 ¢ y4eTOM U3MEHEHMIF METOAMKM, NOBbILLAIOLLMX A0CTOBEPHOCTL pe3ynbratoB (oM. [717]).

4.3 NamepeHue conpoTUBNEHUA U3ONALUKU

4.3.1 HasHavyeHue

McneiraHue npegHasHayYeHo Ans NPOBEPKU, AOCTATOYHO MM XOPOLUO TOKOBEAYLLME YaCTU UCNBITYEMOTO
hOTOSNEKTPUYECKOTO MOAYIA M3ONMPOBAHBI OT AOCTYMHbIX YacTeN U AOCTYMNHbIX NPOBOASALLUX YaCTEN.

4.3.2 AcnbiTaTenbHOE 000pyAOBaHME U MaTepuanbl

a) Mpubop aAna nsMmepeHns CoNPOTUBIEHMA U30NALMK, KOTOPLIA oBecneunBaeT cneayowime PyHKUUK:

- OrpaHuyeHue TOKa;

- nogadvy HanpspKeHUs MOCTOAHHOIO TOKA, 3HAYEHWE KOTOPOro paBHO 3HAYEHUIO, yKazaHHOMY B Tabnu-
ue 1 Ans COOTBETCTBYIOLLENO MaKCUManbHOrO HOMUHANBHOIO HaNPsXKeHUS MOCTOSTHHOTO ToKa (OTO3NEeKTpu-
YECKOW CUCTEMBI, AN YCTAHOBKW B KOTOPYIO NpefiHa3HaveHbl (POTOINEKTPUYECKUEe MOAYNHU, Knacca Moaynen
Mo cnocoby 3aLuTbl OT NOPAXKEHWUA ANEKTPUYECKUM TOKOM W HanM4us HENPOHMLLAeMbIX CoeauHEHU. Bennyu-
Ha HanpsXXeHUs LOMMKHA U3MEPATLCA C TOYHOCTLIO HE MeHee 2 %;

- U3MepeHue ToKa Nno MUIINMMaMnePHON LIKarne;

- U3MEepeHue ConpOoTUBIIEHNS, eCnu He0BX0aMMO.

[ns BbINOMHEHWSA 3TUX hYHKLMUIA MOTYT BbITb UCNONB30BaHbI OAHO UITM HECKONbLKO PasfuyHbIX YCTPOICTB.

b) Mposoaswas donera, pasmep onbrm A4OMKeH BbITh JOCTAaTOYEH AN BbINOMNHEHUs Jrana 2.

4.3.3 YcnoBuA ucnbiTaHum

McnbiTaHue npoBoaAT Npu TeMnepatype okpy»xatowien cpeabl (25 £ 10) °C U OTHOCUTENbHOW BIIAXKHOCTU
He 6onee 75 %.

PaGo4asa noBepxHOCTb UCMbITYyeMoro obpasua formkHa GbiTh 3aliulieHa OT NONaAaHWUA Ha Hee ocBe-
LLEHNA 1 ucnbiTyemblii o6pasel He AOMKEH BbiTb NOAKIIOYEH K KAKOMY-IMO0 UCTOYHUKY NUTaHUS, KPOME U3-
MepuTenbHOro npubopa.

MpumMmedaHue — B UCMbITYeMOM oBpasie ¢ HECKONBKUMU paBounMn MOBEPXHOCTAMMU OT OCBELUEHNS AOMKHbI
GbITh 3aLLLeHbl BCe pabodne NOBEPXHOCTH.

4.3.4 NMpoBegeHne ucNbITaHUA

1) YcraHaBnuBaioT nepembldky Mexay BbiBOAAMU MCNLITYEMOro obpas3ua u COeanHAIOT UX C NOMOXHU-
TeMbHbIM BbIXOA0M Npubopa Ans u3MepeHus CONPOTUBEHUSA U3ONSALMN.

2) CoeauHSAIOT OTKPLITLIE METANNUYECKUE YacTU UCNLITYEMOro obpasua ¢ oTpuLaTenNbHLIM BbIXOAOM U3-
MepuTenbHoro npubopa. Ecnu y ucnbityemoro o6pasua OTCyTCTBYET pamMa Uy OHa HE NPOBOAMT UMK NAOXO
nNpoBOAUT TOK, NNOTHO 060pa4UMnBaloT Kpas obpasya nposoasllein donbroi. MNMokpbiBaloT NpoBoasiLlein donb-
ron BCE NMOBEPXHOCTU UCMbITyemoro obpasua M3 M3onsuuoHHOro mMarepuana (NUUEBYIO W/WINK ThiSNbHYIO MO-
BEPXHOCTU, KOMMYTALMOHHYIO KOPOOKY M T. N.). COeAMHSIIOT BCe YacTu (ponbrv ¢ OTpULATENbHLIM BbIXOAOM
uameputenbHoro npubopa.

DOTOANEKTPUYECKUE MOAYNN, N3FOTOBNEHHbIE MO HEKOTOPLIM TEXHONOMMAM, MOTYT ObITb YyBCTBUTESbHbI-
MM K CTaTU4€ECKOM Nnonsapusaummn, eCnm Moaynb HAXOAMTCA NOZ NONOXUTENbHLIM MOTEHLMANOM Ha pame. B sTom
cryyae nogkrodeHne npubopa Ana U3MepeHusi CONPOTUBIIEHUST U30TALMM K UCTIbITYEMbIM 0OpasuaM AO0MmKHO
BbINOSHATLCA C NPOTUBOMNONIOKHON NONAPHOCTLIO, AAHHbLIE O YYBCTBUTENBLHOCTU UCTLITYEMbIX 06pa3sLoB K CTa-
TUYECKON NONSAPU3aLMM AOMKHBI ObITb NPEAOCTaBmEHbI U3TOTOBUTENEM U 3aHECEHDI B NMPOTOKOI UCTILITAHUIA.

3) Yepes 1 MuH unu 6onee nocne BbINOMHEHUS 3Tana 2 CO CKOPOCTbIO, He npeBbilwatowen 500 B/c,
YBENUYUBAIOT NOAABAEMOE U3MEPUTENbHLIM NPMOOPOM HanpsXeHue A0 3HAYEHUsi, PaBHOTO YKa3aHHOMY B
Tabnuue 1 Ans MUHYTHON BbIAEPXKK.

B TeueHue 1 MUH NOAAEPKMBAIOT HAaNPSHKEHUE HA 3TOM YPOBHE.

4) CHMXAIOT NPUNOXEHHOe HanpsXXeHUe A0 HyNsl U yCTaHaBNUBAIOT NEepeMbItKY MeXay BbIBOAAMM U3-
MepUTENbHOTO nNpubopa Ans c6poca 0CTaTOMHOIO HaNPsPKEHUs1 UCTbITyeMoro obpasua.
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5) OnpeaensaloT Hanu4ue cneaos Npo6os U3oNALMKM UNU NOBEPXHOCTHOrO Npo6osi. MNpu obHapyeHUn
CrnesioB HapyLLEHUA N30NALUUN NN NOBEPXHOCTHOIO NPOB0SA NCNbITAHWUA NPEKPAaLLAloT U UCTIbITAHHLIN 0Opa3seL|
CUMTAIOT HE BblAEpPXKaBLUMM UCNbITAHUSA.

6) YoupaioT nepemblvky Mexay BbiBOAaMWU MU3MEPUTENBLHOTO npubopa.

7) Co ckopoCTblO, He npesbiwatowwen 500 B/c, ysenmuusalor nogaBaeMoe n3meputenbHbIM npubopom
HanpsbkeHWe A0 3HaYeHUs, ykasaHHOro B Tabnuue 1 Ans ABYXMUHYTHOW BbIAEPXKKN.

B TeyeHne 2 MrH NnoaaepPXMBaIOT HaNPSXKEHNE Ha 3TOM YPOBHE.

8) OnpeaensitoT conpoTUBNEHNE U3ONALMU.

9) CHMXAIOT NPUMOXKEHHOE HaNPsXXeHWe A0 HYMS U YCTaHaBAMBAIOT NePEeMbIYKY MEXAy BbIBOAAMU U3-
MepuTenbLHOro npubopa ana copoca OCTaTOUHOr0 HANPSDKEHUA UCMLITYEMOro obpasua.

10) Y6upaloT nepemMbluky MeXay BbIBOAAMU U3MEPUTENBHOTO NPUbopa U OTCOEAMHSIIOT U3MEPUTENBbHOE
obopyaoBaHWe OT ucnbITyeMoro o6pasua.

Tabnuya 1 — NcnbiTaTenbHoe HanpshkeHne AnNa onpefeneHns conpoTUBEHUA U3oNALMK

Knacc no onocoBy 2a- EcTb nm McnbiTaTenbHoe HanpsxeHue WcnbiTatenbHoe HanpsxeHwe
LyuTBI OT NOPaXEHUsA HenpoHuLiaemble AnAa nogavun B Te4eHue 1 MUH Ana nogayn B TeveHue 2 MWH
3MEKTPUYECKUM TOKOM coeguHeHus
0 Het 1000 + yaBoeHHOoe HOMWHanbHoe | 500 unu MakcumanbHoe HOMWHanb-
MakcMManbHOe HanpsikeHue NOoCTo- | Hoe HanpsKeHue MOCTOAHHOro Toka
AHHOTO TOKa POTOINEKTPUYECKON | HOTOANEKTPUUECKOW CUCTEMBI, ANA
CUCTeMbI, A5 YCTAHOBKN B KOTOPYIO | YCTAHOBKM B KOTOPYIO NpeaHasHave-
npegHasHa4eHbl doToanekTpuye- | Hbl HOTOIMNEKTPUYECKUEe MOAYynH, B
ckve Moaynu 3aBUCUMOCTU OT TOro, Kakoe Gonblue
Il Het 2000 + yeTblpexkpaTHoe Makeumans- | 500 unu MakcumanoHoe HOMWHanNb-
HOe HOMWHAaNbHOE HanpsXXeHWe Mo- | Hoe HanpsKeHUe NOCTOAHHOrO ToKa
CTOSIHHOrO TOKa (POTOINEKTPUYECKON | POTOINEKTPUYECKON CUCTEMBI, ANA
CUCTeMbI, A5 YCTAHOBKN B KOTOPYIO | YCTAHOBKM B KOTOPYIO NpeaHasHave-
npeaHasHaveHbl doToanekTpuye- | Hbl (OTOINEKTPUYECKNe MOoAynu, B
cKue Moaynu 3aBUCUMOCTU OT TOro, Kakoe bonblue
I Het 500 500
0 Ja 1,35 x (1000 + yaBoeHHoe Makcu- | 500 unu MakcumanbHoe HOMUHarnb-
MarnbHOe HOMUHarbHOE HanpsiXeHne | Hoe HanpsKeHWe MOCTOSTHHOrO Toka
NMOCTOAHHOrO ToKa (POTOANEKTPU- | POTOINEKTPUYECKOH CUCTEMEI, ANA
YecKOl cUCTeMbl, ANSA YCTaHOBKA B | YCTaHOBKW B KOTOPYHO NpefHasHaqe-
KOTOpYIo NMpefHasHaveHbl poToanek- | Hbl oToINEKTpUYECKUe MOAYNU, B
TpU4eckme MoZyru) 3aBUCUMOCTHU OT TOro, Kakoe Gonblue
Il Oa 1,35 x (2000 + yeTblpexkpaTHoe Mak- | 500 unu MakcumansHoe HOMWHanb-
cMMarnbHoe HOMUHAarbHOE Hanpsbke- | Hoe HanpsbkeHue MOCTOAHHOrO ToKa
HUe NOCTOSHHOrO ToKa poToanek- | (POTOINEKTPUYECKOA cUCTEeMbl, ANA
TPUYECKOR CUCTEMBI, AN YCTAaHOBKU | YCTAHOBKU B KOTOPYIO NpefHasHade-
B KOTOpYl rMpefHasHaveHbl oTo- | Hbl poToanekTpudeckue mogynu, B
ANeKTpUHECKNE MOAYIM) 3aBUCUMOCTHM OT TOro, Kakoe Gonblue
I Ja 500 500

4.3.5 3aknuuTtenbHbleé UCTNbITAHUSA
MpoBoAAT BU3yanbHbIN KOHTPONb MO 4.1.
4.3.6 OueHKa pe3ynbraTtoB UCNbITAHUNA

UcnbiTaHHble o6pa3ub| CUMTaloT Bblaep>KaBLUMMU UCNbITAHUA, €CINU:

- OTCYTCTBYIOT BUAUMbIE (DYHKLMOHASBbHBIE MOBPEXAEHUSA, YkazaHHble B [OCT P 56980.1, pasden 8,
- Npu NPOBEAEHUN UCNBITAHUA He BbINo Npobos N30MNALMM U NOBEPXHOCTHOTO Npobos;

- Y UCTbITYEMbIX 06PA3LOB C NNOLLAALI0 paGoyen NoBEpPXHOCTH He Gonee 0,1 M2 3HauYeHue conpoTUB-
nexHunsa nsonsaumm He meHee 400 MOwm;

- Y UCMbITyeMbIX 06Pa3LO0B C NNoLLaabLio pabodeil noBepxHocTu Gonee 0,1 M2 npousseaeHne U3MepeH-
HOTO COMPOTUBMEHMSA U30MALMM HA NNOLLAAL NOBEPXHOCTU UCTLITYEMOrO 06pasua He meHee 40 MOM-M2.
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4.4 OnpegeneHue TeMnepaTypHbiX K03 PULMEHTOB

McnbitaHne npegHasHayeHo Ans onpeaeneHusa TeMnepaTypHbIX KO3M@PULMEHTOB TOKA KOPOTKOroO 3a-
MbIKaHUS, HANPSHKEHWUSA XONOCTOro X048 U MaKCUMarnbHON MOLLHOCTHU.

TemnepaTtypHble KoadpduumneHTol onpeaensiot no FOCT P MOK 60891 npu CYW.

Mony4yeHHbIe 3HAYEHUA TEMNEPATYPHLIX KOIDULIMEHTOB UCMBITYEMbIX 00pa3LI0B BEPHbI MPU TON 3HEP-
reTM4ECKOW OCBELLUEHHOCTU, NPW KOTOPOW MPOBOAUNUCE W3MEpPEHUs. Mpu APpYrnX YPOBHAX SHEPreTuYecKomn
OCBELLEHHOCTU B 3HAYEHWUSA TeMnepaTypHbIX KOIMULMEHTOB UCTbITYEMbIX 00pasLOB BHOCAT NONpaBKy Ha
OTKIOHEHUSI SHEPreTUYECKOW OCBELLEHHOCTH (ANA UCMLITYEMbIX 06Pa3LOB C JIMHENHBIMU XapaKTEPUCTUKaMK
B cooTBeTCTBUK G FOCT P M3K 60904-10 nonpaBky BHOCAT no FOCT P M3K 60897).

MpumedvaHue — [Ons mogyneit ¢ NUHERHLIMU XapaKkTepucTukamm B cooteetcTeun ¢ FOCT P MOK 60904-10
TeMmnepaTypHble Ko3PULUEHTEI BEPHLI NMPU SHEPreTUYECcKoi OCBELLEHHOCTU B guanasoHe +30 % OT 3Ha4YeHUS SHepreTu-
YecKoii ocBeLLeHHOCTH, NPW KOTOPOi MPOBOAUNNCE N3MEPEHUS.

[poBepsitoT COOTBETCTBUS MONMYYEHHbIX 3HAYEHWUI TEMNEPATYPHbIX KOIPMDULMEHTOB 3HAYEHUAM, YKa-
38HHbIM B TEXHUYECKOW AJOKYMEHTALUN.

4.5 McnbITaHne HA KOMNJSIEKCHOE BO3aelCTBUE (haKTOPOB OKPyXaloliei cpeabl B HATYPHbIX
YCIIOBUSAX

4.5.1 HasHauyeHue

McneiTaHue npegHasHavyeHo ANst NpeABapUTEnbLHON OLEHKU CNOCOBHOCTM (hOTOINEKTPUHECKOTO MOAYNSA
NPOTUBOCTOATb B paboyeM pexxumMe BO3ZENCTBUIO BHELUHEW CPEAbl U BbIABUTb KOMIMNEKCHOE BIIUAHME BHELL-
HUX KnuMaTuyeckux hakTopoB, YXyALLaoWMUX XapakTepucTUkn MOAYISA, KOTOPOE HEBO3MOXHO ONpeaenuTh B
nabopaTtopHbIX YCNOBUSIX.

MpumedaHne — MNpn oueHKke cpoka cryxBbl HOTOSNEKTPUUECKOrO MOAYNS MO pesynsrataM YCnewwHoro npo-
XOM[EHUS 3TOMO UCTLITaHUS crefyeT 6biTb OCTOPOXHEIM, MOCKOMBKY CaMu UCTILITAHUSA SBRSOTCS KPaTKOBPEMEHHBIMU U
W3MEHEHUS YCIOBWIA BHELUHEN Cpejbl MPU 3TUX UCTIBITAHUAX MOTYT BbIT NPeAcTaBMeHs HE[0CTAaTOHMHO, He OTpaxXaThb Bee
BO3MOXHbIE YCIIOBUS 3KCMyaTaLum, Ha NpUMEHEHUE B KOTOPBIX pacc4uTaHbl UCTbITyeMble hOTOINEKTpUYEckue MOAYNH.
3TW UCNbITAHUA HAA0 paccMaTpUBaTh Kak obLyee PYKOBOZACTBO UMK KaK yKasaTerb Ha BO3MOXHbIE NPoBnembi.

4.5.2 VcnbiTaTenbHoe o6opyaoBaHue

a) Mpubop AN M3MEepPEeHUA IHEPTETUYECKON IKCMO3ULMN C TOYHOCTBLIO HE MeHee 5 %.

b) OTKpbITasi CTOMKa, NO3BONAOLASA YCTaHABNUBATL UCMLITYEMbIN 0Opa3sel, u npubop AN u3MepeHus
SHEepPreTMYecKor 9KCNo3mMLMKN B COOTBETCTBUM C TpeboBaHuaMM 4.5.3. CToNka A0MmKHa ObITb TENNOMU30NMPOBa-
Ha oT ucnbiTyemoro obpasua n obecneynsartb YCroBusi Ans cBOOOAHOrO 0TBOAA TENNA C €r0 NOBEPXHOCTEN.

¢) CpeacrtBa yCTaHOBKM UCMbITYEMOro 00pasua B COOTBETCTBUM C PEKOMEHAALMAMMU N3TOTOBUTENS BME-
CTO OTKPbLITOM CTOVKU, C y4eTOM TPeGOBaHMI nepeuncneHmns b), ecrnm KOHCTPYKUMSA ucnbiTyemoro obpasua He
npeaHa3HaveHa Ans YCTAHOBKU Ha OTKPLITOW CTOMKE.

d) MpubGop Ans NPOBEPKM KONMaHAPHOCTM paboymx NOBEPXHOCTEN STANOHHOIO NpMbopa U TUMMYHOTO
hOTOINEKTPUHECKOrO MOAYNA, PAAOM C KOTOPbIM YCTaHABMNMBALOT 3TanoHHbIN npubop, B Nnpeaenax yrna £2°,

€) AKTMBHas Harpy3ka, oGecneuynsaioLLas paboty ucnbiryemoro obpasua B6nmM3mn TOUKM €ro MakcuMarnb-
HOM MOLLHOCTU, WMN SMEKTPOHHOE YCTPOWCTBO CIEXEHMS 3@ TOYKON MaKCUMarbHOW MOLLHOCTU. 3HayeHue
Harpy3ku JOmKHO ObITb BHECEHO B MPOTOKON NCMNbITAHWINA.

4.5.3 MpoBeneHue ucnbiTaHUsA

1) YcTaHaBnuBaloT UCTbITYEMbIN 06pasel B COOTBETCTBUM € TPEOOBAHUSIMU M3FOTOBUTENSA HA OTKPLITON
CTOlKE UMK yKa3aHHbIM u3rotosutenemM obpasom. ECnu usrotoButenem He ykasaHo MHOE, UCNbITYeMbli 00-
paseL, OPUEHTUPYIOT Ha I0r, HA HanpaBneHne MakCMmMmyma UHTEHCMBHOCTU NPSAMOro CONHEYHOro M3Ny4YeHus B
nonaeHb. OnA STOro McnbITyemblii obpasel, yCTaHaBNMBAKOT C TOYHOCTbLIO HE MeHee 5 ° noa onTUManbHbIM
YITIOM HaKnoHa pabo4eit NOBEPXHOCTU K FOPU3OHTY B, 3HA4YEHMEe KOTOPOro AnA MecTa NpPoBEeAEHUA UCMbI-
TaHusa onpeaenstot no dopmyne

Bom’ =0- 6! (2)

rae Py — ONTMMAnbHbIV Yron HaknoHa paboyeil NOBEPXHOCTU UCMLITYEMOro 06pasLa K FOPU3OHTY;
(@ — LUMPOTa MECTHOCTH;

8 — Yron CKNOHEHUS, T. €. YrroBoe nonoxeHne CoOMnHUA B CONMHEYHbIN MOMNAeHb OTHOCUTENBHO MMOCKO-
CTM 3KBaToOpa.
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3HayeHue yrna HakroHa UCNbLITYeMoro o6pasua A0KHO ObiTb BHECEHO B MPOTOKOM UCMbITAHUA.

2) YcraHnaenuBaior npubop ANA U3MEpPEHUsl IHEePreTUIECcKon IKCMOo3MLUMM B NNOCKOCTU nNuULEeBOn pabo-
Yeil NOBEPXHOCTM UCTbITyemoro obpasua B npegenax 0,3 M OT Hero Takum 06pasomM, 4Tobbl paboune nosepx-
HOCTU U3MepuUTENLHOTO Npubopa u ncnbITyemMoro obpasua Obiny KoNNaHapH.bI.

3) YcraHaBnuBaloT BCe peKOMEHAYEMbIE U3TOTOBUTENEM CPEACTBA 3alUMTbl OT MECTHOIO neperpesa.

4) MoAakno4aloT K UCNbITyeMOMy 00pa3uy Harpy3ky Unm yCTpOMCTBO CREXEHUs1 32 TOUKON MakCuMarnb-
HOW MOLLIHOCTM.

5) Moagepralot UCnbITyeMblit 06paseL) BbIAEPXKKE NPU €CTECTBEHHOM COSTHEYHOM OCBELLEHUU C CymMMap-
HOIi SHepreTUUYeckoil akcrnosuumen 60 kBT-u/m2.

Crieayet cneautb 3a TeM, 4ToObl UCnbITyeMble 00pasLpl He NOABEPranuchb 3arpsa3HEHUo, KOTOpoe Mo-
XKET 0Ka3aTb BNMSHUE HA Pe3ynbTaThl UCMLITAHUIA, M OYULLATL UCTILITYEMbIE 06pasLibl N0 Mepe HeoBXxoAUMOCTH
He peXxe OZJHOro pas3a B HeAernio.

4.5.4 3asmoumTeribHble UCNbITAaHUA

[N oLEeHKN U3MEHEHUsI COCTOSIHWUSA MCMBITAHHOTO 00pasLa NPOBOAAT CNEAYIOLLUE UCMIbITAHUA:

- BU3yarnbHbli KOHTPONb MO 4.1;

- usmepenue BAX u onpeaeneHme MakcumanbHOM MOLLHOCTM NO 4.2 (4.2.3 unu 4.2.4);

- UCMbITAHUE M3ONSALMU HA BNArOCTOMKOCTb Mo 4.12.

4.5.5 OueHKa pe3ynsLTaToB UCNbITAHUIA

McnbiTaHHble 06pa3sLUbl CYMTAIOT BblAEPXKaBLUMMU UCTIbITAHUS, €CIU:

- OTCYTCTBYIOT BUAMMbIE (PYHKLUMOHANbHbIE NOBPEXAEHUs, yKkadaHHble B [OCT P 56980.1, pasden 8;

- CHWXEHUEe MaKCMMAanbHOW BbIXOAHON MOLLUHOCTU He npeBbilaeT 5 % OT 3Ha4YeHUs, NOMyYEHHOro Npu
Ha4vanbHbIX U3MEPEHUAX;

- COMPOTUBIEHME U3ONALMKU, U3MEPEHHOE NPU NPOBEAEHUN UCTILITAHUA U3ONALMM HA BNArOCTOMKOCTb,
oTBeyaet TpeboBaHusam 4.12.5.

4.6 cnbITaHNsA HA CTOMKOCTb K MECTHOMY NeperpeBy

4.6.1 HasHauyeHue

McnbiTaHua npegHasHadYeHsl 4na NpoBepKn CNOCOBHOCTU (DOTOINEKTPUHECKOTO MOAYNA BbIAEPKUBATD
NoKanbHbLIA Neperpes, KOTOPbI MOXET NPUBECTU, HANPUMEP, K NNABAEHNIO NANKN UNWU YXYALLEHUIO repMeTusa-
uumn. Takon neperpeB MOXeT ObITb BbI3BaH, HANPUMEP, NOBPEXAEHUEM UMK paccornacoBaHMEM NapamMeTpoB
hOTO3NEKTPUYECKUX SNEMEHTOB, NOBPEXAEHNEM COEAMHEHUN, YACTUYHBIM 3aTEHEHUEM UMK 3arpsi3HEHEM.

MeToa MCnbITaHUii 3akntovaeTcst B ornpeaeneHmn MakCMmanbHO Harpetoro hoTO3reKTPUIECKOro arne-
MEHTa MpU HOpPManbHOM pexxume paboTbl UCNbITyeMOro obpasua, co3fgaHun COCTOSIHUS! BblAENEHUsI B 3TOM
3MEMEHTE MaKCUMAarbHOW TENMOBOW 3HEPTUM U BbIAEPXKKE €70 B 9TOM COCTOSHUN.

XOTHA B 3TUX UCTIbITAHMSIX aDCOMNIOTHAA TeMnepaTypa u OTHOCUTENBHOE CHUXEHWE MaKCUManbHOW MOLL-
HOCTU He SBMSOTCA KPUTEPUAMM YCNELUHbIX UCNbITAHUIA, ANs rapaHTun 6esonacHoii paboTbl hoTo3MeKTpUYe-
CKOro MOAYNS UCMbITAHUS MPOBOAAT NpU Hanbornee ecTkux yCroBUSAX MECTHOTO nNeperpesa.

B 3aBMCUMOCTM OT TEXHOMOIMKU U3FOTOBMEHNSA POTOINEKTPUYECKUX SNIEMEHTOB U (POTOINEKTPUYECKUX
MOAYSEen YyCTaHOBMEHO ABa BapuaHTa NpoBeAeHusA ucnbitaHuid. Mepsblit BapuaHTt (CM. 4.6.5) 0ObIMHO npu-
MEHSIIOT ANs UCMbITaHUI POTOSNEKTPUYECKUX MOAYIIEN HA OCHOBE (DOTOBNEKTPUYECKUX STIEMEHTOB, BbIMNOI-
HEHHbIX Ha MONYNPOBOAHUKOBON NNAacTUHe, HanNpumep POTOINEKTPUYECKUX MOAYIEN HA OCHOBE KpUCTanmm-
YECKOro KpeMHus. [ins TOHKONMEeHOYHbIX hoToanekTpudeckux moaynei (CdTe, CIGS, a-Si n np.) ucnbltaHus
NPOBOASAT NO BTOPOMY BapuaHTy (CM. 4.6.6).

4.6.2 MecCTHbIN neperpeB B (POTOINEKTPUYECKUX MOOYIIAX

O6nactu MeCTHOro neperpeea BO3HMKAKOT B (POTO3NEKTPUYECKOM MOoAyne, Korga NpoTekalowwuin ye-
pe3 Hero pabo4mii TOK NPeBbILIAET TOK KOPOTKOrO 3aMbIKAHWSA 3aTEHEHHOrO UMM NOBPEXAEHHOTO (POTO3MNEK-
TPUYECKOTO SrieMEHTa MM HECKOMbKMX (DOTOSNEKTPUYECKUX INEMEHTOB. Takoi (DOTOSNEKTpUYECKU(nE)
aneMeHT(bl) nonaaaeT nog o6paTHOe cMeLleHue U ByaeT BblAensATh TEMMOBYIO SHEPIUIO, YTO MOXKET NMPUBECTU
K neperpesy.

Ecnu BblgeneHue Tenrna A40CTaTOYHO BENMUKO UK AOCTATOMHO CKOHLIEHTPUPOBAHO, (pOTOANEKTPUYECKUE
3MeMeHTbl ¢ 06paTHbIM CMELLEHMEM MOTYT NEPErpeBaThbCs, YTO MOXKET NPUBECTU K NIABMEHUIO Nanku, paspy-
LLIEHMIO TePMETU3aLNUK, ThIIbHOMO UMW NULIEBOTO NMOKPLITUIA, PACTPECKUBAHUIO MOATOXKKMU U NOKPLITHIA. Mpume-
HEHWe LUYHTUPYIOLLMX AMOA0B NPEAOTBpPALLAET NOSBIEHUE NOBPEXAEHUIA BCNEACTBUE MECTHOIO NEperpesa.

OGpaTHble XapakTepUCTUKN POTOINEKTPUUECKNX SNIEMEHTOB MOTYT CYLLIECTBEHHO OTNUYaTLCA. C TOYKM
3peHnss 0COBEHHOCTEN MECTHOTO NEPErpeBa pasnuyaroT Asa Tuna POTOINEKTPUHECKUX SNEMEHTOB: SNEMEH-
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Tbl C BBICOKMM LUYHTUPYIOLLMM CONPOTUBNEHUEM, Y KOTOPbIX 0OpaTHble XapakTepUCTUKN OrpaHU4eHbl NO Ha-
NPSDKEHUIO, U 3NEMEHTbI C HU3KUM LUYHTUPYIOLWMM COMPOTUBNEHMEM, Y KOTOPbIX OBpaTHLIE XapaKTepuUCTUKM
OrpaHu4eHbl MO TOKY.

B cny4ae hoTOaNEeKTpUYECKUX INEMEHTOB C HU3KUM LUYHTUPYIOLLIMM CONPOTUBNEHUEM:

- HauxyaLuii BApMaHT 3aT€HEeHUs NPOMCXOAUT NPU NONMHOM 3aTEHEHUW (POTOINEKTPUHECKOTO AnemMeHTa
(unu ero GonbLuen vYacTn);

- OTKa3sbl BCNEACTBUE MECTHOIMO neperpesa NPOUCXOAAT OYeHb ObLICTPO, NOCKONLKY HarpeB HOCUT No-
KanbHbIN XapakTtep;

- HU3KOE LLYHTUPYIOLLEE CONPOTUBNEHUE YAaCcTO 00pa3yeTca 3a CHET BO3SHUKHOBEHUS NOKanbHbIX MPOBO-
AuMocTei. B 9ToM criyyae MeCTHbIN neperpes o0ycnoeneH 6onbLLIMMK TOKaMu B HeGonbLIoi obnacrtu. lo-
CKOMbKY 9TO SIBIIEHME HOCUT NOKanbHbLIN XapakTep, XapakTepucTukn )OTOdNMEeKTPUYECKUX SNEMEHTOB TaKoro
TUNa umetot 6onbLuok pasbpoc. Mpu obpasoBaHum 0OPATHOrO CMELLEHU POTOINEKTPUYECKME DNEMEHTDI C
HU3KUM LUYHTUPYIOLLUM CONPOTUBSIEHUEM UMEIOT BbICOKYIO BEPOATHOCTb (DYHKLMOHUPOBAHUA NpU TeMnepa-
Typax neperpesa.

OCHOBHOW TEXHUYECKON NPOGNeMol Npu NPOBEAEHUN UCTILITAHMI (POTOINEKTPUYECKUX MOAYIENR HA OC-
HOBE 3MIEMEHTOB C HU3KUM LUYHTUPYIOLUM CONPOTUBIIEHUEM SIBMISIETCA BbISIBNEHUE 3NEMEHTOB C HAUMEHb-
LLUMM LUYHTUPYIOLLMM CONPOTUBAEHUEM M ONpeaerneHne nocne 3Toro HauxyALLero BapMaHTa 3aTeHeHus! Takux
anemeHToB. OCOBEHHOCTU NPOBEAEHUA STOW YacCTU UCMbITAHUIA ONPEeAEensAloTCH TEXHOMOMMENn U3roToBneHus
UCnbITyeMbIX (POTOINEKTPUYECKUX MOAYNEN U YCTAHOBNEHbI B COOTBETCTBYIOLEn yactu [OCT P 56980.1
(cm. makxe [3]).

B cnyyae ¢oTo3neKkTpM4eCKMX SrEMEHTOB C BbICOKUM LUYHTUPYIOLLUM COMPOTUBAEHUEM:

- HauXyaLumii BapuaHT 3aTeHeHusi obpasyeTcsa npu YaCTUYHOM 3aTEHEHUU ATNIEMEHTA;

- NMOBPEXAEeHUe nepexoaa U BOZHUKHOBEHNE BbICOKOW TEMNEPATYPbl MPOUCXOAUT MeaneHHee. [ing 06-
pa3oBaHusl HaMXy4LWKnX yCIIOBUI MECTHOTO NeperpeBa 3aTeHEeHNe JOMKHO COXPAHATLCSA B TEYEHUE HEKOTOPO-
ro BPEMEHM,

Mopsaok npoBeAeHUss UCMNbITAHWMIA Ha CTOMKOCTb K MECTHOMY MeperpeBy onpeaenseTca Harnm4imem, Ko-
IMYEeCTBOM M pasMeLleHWeM LUYHTUPYIOLMX AMOAOB B UCMbLITYEMOM 00pasue, TEXHONOrMen WU3roToBMEeHUs
OTO3NEKTPUYECKMX MOZYNEN U TUNOM COEAMHEHUA (POTOINEKTPUYECKUX INIEMEHTOB, 3aLUMLLAEMbIX OAHUM
LUYHTUPYIOLLMM ANOLOM.

LUyHTMpyloLWwme anoabl, eCny OHW YCTaHOBIMEHbI, OFPAHUYMBAIOT 0OpaTHOE HaNpPsXKEHNE OXBaTbIBAEMbIX
UMKU POTOSNEKTPUYECKNX ANEMEHTOB U 3TUM OMpPEAEnAIoT YacTb NEKTPUYECKON Lenn (poToINEKTPUIECKoro
MOZYINA, UCNbITAHUA KOTOPOIN NPOBOAAT OTAENbHO.

MpuMmevaHue — MaKkcuMansHoe BHYTPEHHee paccesHUe SHeprii B LUYHTUPYLOLLEM AWOAE BO3HUKAET MpM KO-
POTKOM 3aMbIKaHUM y4acTka Lenu, 3alluileHHOro STuM AuogoM. OGLIYHO 3TO AOCTUraeTCs WYHTUPOBAHUEM BCETO MOAY-
ns. Ecnv B Mogyne He yCTaHOBMEHbI LUYHTUPYHOLLWE ANOALI, NEPEA UX YCTAHOBKON NPpOBEPLTE PEKOMEHAALIUN N3rOTOBUTE-
NS OTHOCUTENBHO MaKCMMasEHOro KONMYeCTBa NOCE[0BATENBHO COEAUHEHHBIX (DOTOAMNEKTPUHECKUX MOAYEN.

4.6.3 Tunbl coeaguHEHUI (POTOINEKTPUYECKUX IFIEMEHTOB, 3alUILEHHbIX OAHUM WYHTUPYIOLW UM
amonom

CoeanHeHnn (hoTOINEKTPUHECKUX NEMEHTOB B (POTOINEKTPUYECKOM MoAyne, 3aluuiaeMbie OQHUM
LUYHTUPYIOLLIMM AUOAOM, Pa3AenstoT Ha TPU OCHOBHBIX TMNA:

- nocnegoearefnbHoe coeauHeHne s (poToaNeKTpUHECKMX NeMEHTOB (pucyHok 2). Moaynu ¢ nocnepo-
BaTernbHbIM CoeauHEHUEM (POTOINEKTPUUECKUX SNIEMEHTOB MOTYT ObiTb 3aLUMLLEHBI OAHMM WUITM HECKONbKUMU
LUYHTUPYIOLLIMMU ANOAAMM;

- napannenbHO-nocneaoBaTenbHOe COeAUHEHUE, T. €. NOCneaoBaTeslbHOe CoeaNHEHUeE S rpynn, COCTo-
ALLMX U3 P NapanmnenbHo CoeaUHEHHbIX POTOINEKTPUUECKUX SNEMEHTOB (PUCYHOK 3);

- nocriefgoBaTenbHO-NapanfencHoe COeaMHEHNE, T. €. napannenbHoe CoeaAnHEHUe P Lenoyek, CoCTos-
LUMX U3 S NOCNeAo0BaTenbHO COeAUHEHHbIX DOTOINMEKTPUHECKUX INEMEHTOB (PUCYHOK 4).

MpumevyaHue — B MexayHapoaHON npakTUKe Takke NPUHATHI cneayrolme 0603HauYeHUsT yKa3aHHbIX TUNOB
coefiINHEHWIA: NocreaoBaTenbHOe coeuHeHne — TuN S; napannenbHo-NocneaoBaTenbHoe coeanHeHne — tun PS; no-
cnefosaTenbHo-NaparnnensHoe coeguHeHne — tun SP.
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PucyHok 2 — lMocnepoBaTtenibHoe coefuHeHne hoTO3IEKTPUYECKNX 31EMEHTOB,
3aluiaeMoe OgHUM UK TPEMS WYHTUPYIOLWMUMK AnoLamm

PucyHok 3 — MapannensHo-nocnefosaresibHOe CoOefMHEHME, 3aluLiaeMoe OAHUM LWYHTUPYIOLWMUM AUOAOM

PucyHok 4 — lMocnefoBaTefibHO-NapassieslbHOe COeAMHEHNE, 3allNLLaeMoe OAHUM LYHTUPYOLWWUM AUOL0M

B obuwem cnyyae npuBefeHHbIX HKE BapUaHTOB WCMbITAHWI A5 YKa3aHHbIX TPex TUNOB COeAUHEHUI
hoTO3NEKTPNYECKNX 31EMEHTOB AOCTATOYHO A1 TOrO, YTOOblI NPOBECTU UCMbITAHWSA Ha CTONKOCTb K MECTHO-
My neperpeBy npakTU4yeckn BCeX BapuaHTOB hOTOINEKTPUYeckux modynei. [jpyrne Tunbl coeguHeHunii oTo-
3/IEKTPUYECKNX 3/IEMEHTOB MOrYT ObiTb CBE/lEeHbl K OAHOMY M3 yKa3aHHbIX Tpex TUNoB.

4.6.4 WcnbiTaTenbHoe obopypoBaHune

a) VICTOUYHUK OCBELLEeHNA: eCTeECTBEHHOE COJIHEYHOE OCBELLeHNEe WA UMUTATOP COJIHEYHOTOo W3JTyHeHUs
HenpepbIBHOTO AeiicTBuA knacca BBB wnu Bbiwe, oTBevawowmnii Tpe6osaHnsam FOCT P M3K 60904-9 un obe-
creyvBaoLWmii 3HEepPreTMYecKylo OCBELEHHOCTb paboyeil NOBEPXHOCTY UCMbITYeMOro obpasua kak MUHUMYM
B Anana3oHe oT 800 go 1100 B1/m2.
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Mpu BbISBNEHUN 3NEMEHTOB, HaWbonee NoaBePXKEHHBIX MECTHOMY Neperpesy, AnA onpeaeneHns BAX
Z[0NyCKaeTCs NPMMEHEHME UMNYNbCHOTO UMUTATOPa CONMHEYHOTO U3NYyYEHUSA, OTBEYAIOLErO YKa3aHHbIM BbiLle
TpeboBaHuAM.

b) 3TanoHHbIN doToanekTpuieckuin npudop, oTeevatomii TpeboeaHusam FOCT P MOK 60904-2 ¢ yye-
TOM M3MEHEHWI, NOBbLILLAKOLIMX TOYHOCTb M AOCTOBEPHOCTL PE3ynbTaToB U3MEpPEeHui (cm. [8]), ¢ xopoLumm
COOTBETCTBMEM XapaKTEPUCTUK XapaKkTepUCTMKam UchbiTyemoro obpasua B Tpebyembix Anana3oHax aHepre-
TUYECKOI OCBELLEHHOCTH, CMIEKTPanbLHOro pacnpeaeneHus u Temneparyp.

CnekTpanbHas YyBCTBUTENBHOCTL 3TANOHHOMO Npubopa AoMKHa COOTBETCTBOBATL CMEKTPasbHOW YyB-
CTBUTENbBHOCTM UCMbITYEMOro obpasua nubo cneayeT BbINOMHUTL KOPPEKLMIO HA HECOBNAAEHNE CreKTpans-
HOW YyBCTBUTENLHOCTU B COOTBETCTBUM C TOCT P M3K 60904-7 (cm. makxe [11]).

B aounanasoHe SHepreTu4eckoii OCBELLEHHOCTH, B KOTOPOM MPOBOAATCA UCMbITAHUSA, STANOHHLIA Npubop
OOMKEH NMETb NUHENHbIE XapaKkTepucTukn B cootseTcTeun ¢ FOCT P M3K 60904-10.

Ecnu ucnbiTaHue NpoBOAAT NPWU €CTECTBEHHOM COMHEYHOM OCBELLEHWUM, STaNOHHbIA NPUGOpP AOMKEH
GbITb 9TANOHHLIM MOAYNEM TOrO >Xe pasmepa U BbINONHEHHbIM MO TOW K& TEXHONOMUU, YTO U UCTILITYEMBbIi
o6paseu.

M punMedHaHune — OTanoHHbIA I'IpI/I60p CHUTaETCA coBnagakoLlLnM No cnekTpanbHbIM XapakTepucTukam ¢ UCnbITy-
eMbIM oGpaaqOM, €CNN TEXHONOIMNA U3roToBNeHNA ero afieMeHToB, KOHCTPYKTUBHbIE ocobeHHOCTU U repmeTunsaymAa Takue

Xe, KaK y ucrneITyemoro o6pasia. B NpoTUBHOM crydae B NpOTOKOME UCMbITaHUiA CriefyeT OTpasuTb HecoBNageHne Cnek-
TpankbHbIX XapaKkTepUCTHK.

¢) Cpeacrea yCTaHOBKM UCTILITYEMOro o6pasLia B COOTBETCTBUM C PEKOMEHAALMAMUN N3FOTOBUTENS, ECNU
HeobxoanMo.

d) [OByxoceBasi cuctema crexeHusi, obecnevmBaioLasn crnexeHne 3a ConHuem Takum obpasom, 4Toobl
nocrynawLlee usnydeHue Obino neprnexHankynsapHo pabouuM NoBepxHOCTAM obpas3ua u 3TanoHHoro npubopa
B Npeaenax yrna nageHus £5°, ecnu ucnbitaHMe NpoBOAAT NPU €CTECTBEHHOM COMHEYHOM OCBELLEHUN.

e) Mpubop Ans NpoBepKM KOMNAHAPHOCTM pabounx NOBEPXHOCTEN STANOHHOrO Npubopa U TUNUYHOTO
hOTO3NEKTPUUECKOTO MOAYNIS, PSAIOM C KOTOPbIM YCTaHABNMBAIOT 3TANOHHLIN NpUGOp, B Nnpeaenax yrna +2°.

f) Cpeactea Ans uamMepeHusi TemnepaTypbl UCNLITYEMOro o6pasua u, ecnm Heo6xoauMO, STaTIOHHOTO
npubopa ¢ TOMHOCTLIO HE MeHee 1 °C U noBTOpPAEMOCTbIO 0,5 °C.

g) TennoBu3op cpeacTBa U3MepeHnsa TemnepaTtypbl POTOINEKTPUIYECKUX AnNeMeHTOB. Pa3peLueHue ka-
Mepbl OIHKHO NO3BONATL (PUKCMPOBATL M3MEHEHUA TEMMEepaTypbl B Npeaenax ogHoro )oToaneKkT pu4ecKoro
3nemeHTa.

h) Cpeacrtea noaaepxaHusa TeMneparypbl UICNbLITYeMOro obpasua Ha ypoBHe (25 + 2) °C unu Ha ypoB-
He BbIBPAHHOIO 3HAYEHUs1 TEMNEPaTypbl ANA BbIOOpA HAMXYALUMX YCIIOBUW 3aTEHEHUs1 U, eCru HeoBXoauMO,
Cpe/iCTBA NoAAepXaHua TemnepaTtypbl 3TaNOHHOTO Npubopa, ¢ TOMHOCTLIO +1 °C U NnoBTOpsieMOCTbiO £0,5 °C.

i) Cpeacrea ansa u3mepeHns TeMmnepaTtypbl OKpyXatoLlei cpeabl C TOHHOCTbIO He MeHee +1 °C 1 NnoBTo-
psaemocTbio £0,5 °C.

j) CpeacrBa 3areHeHUs POTOINEKTPUHECKUX ANEMEHTOB B UCTIbLITYEMbIX 0Bpas3uax (Habop Henpo3pay-
HbIX 9KPaHOB U T. n.). TpeGoBaHua Kk cpeacTBam 3aTeHEHUA ONPeaensiioTCA TEXHONOIMEN U3rOTOBNEHUS UCTbI-
Tyemoro obpasua u anst poTo3NEeKTPUIECKUX MOAYNEN, UTOTOBNEHHBIX MO Pa3HbIM TEXHOMOIMSAM, YCTaHOBIE-
Hbl B COOTBETCTBYIOLUMX YacTax FOCT P 56980.1 (cm. maioke [3]).

k) Mpubop ana nsamepeHus Toka.

I) Cpeacrea namepenusa BAX ucnbityemoro o6pasiya noMMMO YKa3aHHbIX BbILLE.

4.6.5 UcnbiTaHue oTO3NEKTPUYECKUX MOAYIEN HA OCHOBE (POTOINEKTPUYECKUX INIEMEHTOB Ha
NonynpoBOAHUKOBOM NNacTUHe

4.6.5.1 ObLUMe NoNoXeHus

Ecnu wyHTUpyOLMe AMOAbl MOXHO yAanNUTb, (POTOSNEKTPUYECKME SNEMEHTbI C LUYHTUPYIOLLMMU MO-
BPEXAEHMSIMU MOTYT ObiTb BbISIBNIEHBI NPUNOXEHNEM K (POTOINEKTPUYECKON Lienovke ob6paTtHOro CMeLLeHus
U perucrpauueri ¢ NoMOLLBIO TennoBusopa obnacru/obnacren mecTHoro neperpesa. Ecnu umeerca gocryn k
ANEKTPUYECKUM LeNsiM UCMbITYEMOro obpasua, TOKM Yepes 3aTeHEeHHbIn (hOTOINEKTPUIECKMIA ANEMEHT MOTyT
ObITb M3MEPEHbI HENOCPEACTBEHHO.

Ecnu y ucnbiTyeMbix 06pa3sLIoB LLYHTUPYIOLWME ANOAbI HE MOTYT ObITb CHATbI UITM OTCYTCTBYET AOCTYN K
ANEKTPUYECKUM LiensiM UCNbITYyeMOoro obpasua, NPUMEHSIIOT Hepa3pyLLAIOLWMIA METO/, OCHOBAHHbIW Ha nonyye-
HuM cemelictea BAX ucnbityemoro o6pasua npu nooyepeaHoM 3areHeHnn poTo3INEKTPUIECKUX ANEMEHTOB.

Ha pucyHke 5 nokasaH npumep utorosoro cemericrea BAX ucnoiryemoro o6pasua. Kpusas ¢ Hanbonb-
LLIMM TOKOM YTEYKM B TOYKE BKIIOYEHUS LUYHTUPYIOLLEro AN0Aa MnonyyYeHa npu 3ateHeHun poToaneKkTpu4ecko-
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o 3/1eMEHTa C HAMMEHbLUUM LYHTUPYIOLLMM CONPOTUBEHMEM. KpuBasi C HAMMEHbLUM TOKOM YTEUKU B TOUKe
BK/IIOUEHNSA WYHTUPYIOLLETO ANoAa NoJlydeHa npu 3aTeHeHnn DOTO3NEKTPMUECKOro 3/IeMeHTa ¢ HaubobLWNM
WYHTUPYIOLMM CONPOTUB/IEHNEM.

BAX mopyns ¢ nosiHbIM BAX He3aTeHeHHOro

PucyHok 5 — Mpumep BAX hoTO31EKTPUYECKOTO MOAYNSA C MOMHbIM 3aTEHEHWEM pa3HbIX
(hOTOINEKTPUYECKNX 3/IEMEHTOB

4.6.5.2 TlpoBegeHue ucnbliTaHUA

1) YcTtaHaBNuBaloT BCe CpeAcTBa 3alunTbl UCMbITYEMOro obpasua OT MeCTHOro neperpesa, PeKkoMeHAo-
BaHHble U3rOTOBUTENEM.

2) YcTtaHaBvMBalT cpefcTBa U3MepeHus Temneparypbl UCnbiTyeMoro obpasua (Hanpumep, cm. 4.2.3).

3) YcTaHaBNuBalT UCNbITyeMblli 06pasel, B COOTBETCTBUU C PEKOMEHAaUUsaMU U3roToBuTeNs.

Ecnn ncnbiTaHua nNpoBogAT Npu eCTEeCTBEHHOM CO/IHEYHOM OCBELLEeHWUW, YCTaHaBMBalOT MUCMbITyEMbIl
o6pasel, 1 3TasIOHHbIA NpU6GOP Ha ABYXOCEBOW CUCTEME C/EeXEeHUs TakuMm obpasom, 4Tobbl pabouyve noBepx-
HOCTW MCMbITyeMoro obpasia 1 3Ta/IoHHOro npubopa 6blIn KonaaHapHbI.

4) YcTtaHas/vMBaoT 1 NOAKIOYAIOT U3MepUTE/IbHbIE NPUBOPbI.

5) Ecnn Heo6xoAMMO, ycTaHaBNuBalT Tpebyemoe 3HaueHne Temnepartypbl UCNbITyeMoro obpasua.

Mpn npoBefeHUN UCNbITAHUSA C WUCNONIb30BAHWEM WMMY/NbLCHOTO MMUTATOPa COJ/IHEYHOTO W3NYyYeHUs
TemnepaTtypa MCnbITyemoro obpasua fo/kHa cocTaBnatb (25 = 5) °C. Npu npoBefeHUU WUCMbITaHUSA C UC-
nofsib30BaHWEM MMUTATOpa COTHEYHOrO U3/Ty4YEeHUS HENPEPbLIBHOIO AeACTBMUA U NPU €CTECTBEHHOM CO/THEYHOM
OCBELLEeHMN AOCTATOYHO NOAAEPXMBaTL BbIOpaHHOE 3HAYeHWe TeMnepaTtypbl UCMbiITyemoro obpasua ¢ 0TK/10-
HeHnem B npegenax +5 °C.

B TeyeHune Bcero BpeMeHW NpoBeAeHUS UCNbITaHW TeMnepaTypa UCNbITyeMbiX 06pa3LoB AO/MKHA ocTa-
BaTbCA Ha yka3aHHOM YpOBHe.

6) Mocne Toro kak Temnepartypa MUcnbiTyeMoro obpasua crabunnsvposanach, nsmepsawT BAX ucnbiTye-
Moro o6pasua npv BbIGpaHHOM 3HAa4Y€HMM 3HEpPreTMYecKo OCBeLEeHHOCTN B Anana3oHe ot 800 go 1100 BT/m2,
onpeaenslnT MakCuMasibHyl MOLWHOCTb PTaxl v TOK ucnbiTyemoro obpasua B TOUKe MakCUMasbHOW MOLLHO-
cTn ~taxlm

7) Mo ouepenn NOMHOCTLIO 3aTEHAKT BCe (POTOINEKTPUYECKME aNeMeHTbl, namepatoT BAX n nonyyaioT
UTOrOBOE CEMECTBO KPUBbIX NOAOBHO NPUBELEHHBIM Ha PUCYHKe 5.

MpumevaHue — [N nocnefoBarte/ibHO-Napan/ieflbHOro CoeArHeHnss POTOINEKTPUUECKIX 3NEMEHTOB, 3allu-
WaemMbIX OAHUM LUYHTUPYIOLWMUM ANOAOM, UCKaxeHne BAX ucnbiTyemoro o6pasya f4o6aBnseTcs K 4acTuuyHoii BAX nosHo-
CTb0 OCBELLEHHOI Lienoyky 1, Takum 06pasom, HAYMHAETCS HE OT 3HAYEeHUsI HaMpPSHKeHUs XON0CTOro Xo4a.

8) BbiGUpatoT GAMKaiLIniA K Kpat (DOTO3NEKTPUYECKNIA 3NIEMEHT C HAMMEHBLLUMM LUYHTUPYIOLLUM COMpPOo-
TUBNIEHMEM, T. €. TOT, Y KOTOPOro Ha6/l0JaeTcss HaMboMbLIWA TOK YTEUKN.
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9) BbibupaltoT ewle ABa POTO3NIEKTPUYECKUX INIEMEHTA C HAMMEHBLUUM LYHTUPYIOWMM CONPOTUBIIEHU-
€M, T. €. C HaMbo/bLLIMMUN TOKaMK yTeuku (B JOMNOJSIHEHNE K BbIBpaHHOMY Ha aTane 8).

10) BbiGmpatoT DOTOINEKTPUYECKNA 3/IEMEHT C HAMOONbLUMM LUIYHTUPYIOLWNM CONPOTMUBAEHNEM (C Hau-
MEHBLUUMWN TOKAMUN YTEUKM).

11) Ana kaxaoro u3 BblbpaHHbIX Ha 3Tanax 8—10 hoTO31EKTPUYECKNX 3N1EMEHTOB ONpeaensoT Hau-
XyfLine ycnoBus 3aTeHeHns (ycnoBus HavbosbLuero Harpesa) npy NOMOLLU O4HOMO U3 CneayoLmnx cnoco6os:

a) ecn UMeeTcs AOCTYN K 3/IEKTPUYECKUM Lensam MCMbITyemoro o6pasua, 3akopayunsaloT ero BblBO-
bl N NPUCOESUHAIOT CPefCcTBa M3MEPEHNS TOKa TakMM 06pa3om, YTo6bl M3MEPSACH TONIbKO TOK LENOYKkM C
BblIOPaHHbIMU (POTOINEKTPUYECKMMU 3niemeHTamu. OcBellalnT paboyyto NOBEPXHOCTb UCMbITYEMOro obpasua
npu 3HepreTMyeckoin oceeleHHocTn oT 800 go 1100 BT/M2. M3MeHsA 3aTeHeHNe (DOTO3/1EKTPUYECKOTO 3fe-
MEHTa, OnpefensoT TOT YPOBEHb 3aTEHEHNWSs, NPV KOTOPOM TOK Yepes3 3aTEHEHHbIN 3/1IEMEHT paBeH TOKY Hesa-
TEHEeHHOro cocTosHUA /Tax1, onpeAeneHHoro Ha atane 1. Takoe 3aTeHeHue ABASEeTCA HauXyALUM YC/oBUEM
3aTeHeHusa AN 3Toro POTOINEKTPUYECKOTO S/IEMEHTA;

b) ecnu AOCTyN K 3M1eKTPUYeckuM Lensam MCrbITyemoro obpasua HeBO3MOXEH, ocBellas pabouyto no-
BEPXHOCTb WUCNbITYEMOro obpasua npu aHepreTuyeckoli oceelleHHocT oT 800 go 1100 BT/M2, cHUMaloT ce-
mMelicTBO BAX (hOTO3/1EKTPUYECKOr0 MOAYNSA C pasHbiM YPOBHEM 3aTeHeHNs (DOTO3NIEeKTPUYECKOTO 3/1eMEHTa,
Hanpumep npuBefeHHble Ha PUCYHKe 6. OnNpeaensaioT YC/I0BUA HauXyALWero 3aTeHEHUs 3TOr0 3/IeMeHTa, KOTo-
poe BO3HMKaeT, Korja TOK Yepes 3aTEeHEHHbI )O0TO3NEeKTPUYECKNIA 31IEMEHT paBeH TOKY MCMbITYyeMoro obpas-
La B TOYKe MaKCMMasibHOM MOLLHOCTY B HE3aTEHEHHOM COCTOAHMM /Tax1l, onpegeneHHOM Ha aTane 6 (Touka, B
KOTOPOI NPOUCXOAMT BK/IOUEHNE LUYHTUPYIOLLEro AN0AA), KpMBas C) Ha pUCYHKe 6;

BAX He3aTeHeHHOro moayns BAX moaynsa npv 3aTeHeHun

PucyHok 6 — lMpumep BAX hoTO3NEKTPUHECKOTO MOAYNSA NPU PA3/INYHBIX YPOBHAX 3aTEHEHUA 3/1eMeHTa

C) OCBeLalT paboyyto NOBEPXHOCTb UCMbITYeMoro obpasLua npu sHepreTMyeckoin ocBeLeHHoCcT oT 800
[0 1000 Bt/mM2. BbinonHsAwT 100 %-Hoe 3ateHeHne (POTO31EeKTPUYECKOro afieMeHTa 1 U3MEPSIOT ero Temne-
patypy. YMeHbLuaT 3ateHeHne Ha 10 %. Ecniv Temnepatypa cHuxaetcs, To 100 %-Hoe 3aTeHeHne ABNsAeTcA
HauxyZLWVMMK YCOBUAMUN 3aTeHeHns. Ecnu Temnepatypa pacTeT WM ocTaeTcs TOi xe, NPoA0/HKAalT YMEHb-
WwaTtb 3aTeHeHue ¢ warom 10 % [0 TOro MOMeHTa, Korga Temneparypa HauHeT CHuxaTbcs. Bo3spalyaloTcs Ha
Wwar Hasaj 1 NpMHUMatoT NpeablayLnii ypOBEHb 3aTEHEHMS B KaUecTBe Hauxy/Llero BapuaHTa 3aTeHeHus;
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d) ans poToaneKkTpPUYECKMX MOAYNE C NOCneaoBaTenbHO-NapansenbHbiM coequHeHnem hoToanek-
TPUYECKUX 3NEMEHTOB:

- €Cnu Npu MOJIHOM 3aTEHEHUN BbIOPAHHOTO (POTOBNEKTPUYECKOro INEeMEHTAa LLUYHTUPYIOWUIA AUOA HE
BKIIIOMAETCSl, HAaUXyALUMM BapuaHTOM MECTHOTO Neperpesa ABMSETCA NOMHOE 3aTEHEHUE ANEMEHTA;

- eCnu Npu MOMHOM 3aTeHeHWU BbIBPaAHHOrO (POTOINEKTPUYECKOTO SNEMEHTA LLYHTUPYIOWUA AMOA,
BKJIIOYAETCS, TO ONPEAEnsoT COCTOAHME HaMXyaLlero 3aTeHeHus no cnocoby b) unu c).

e) [na boToaneKkTpMYecKkoro anemMeHTa, BbiIBpaHHOro Ha arane 8, 3akopaynBaloT BbIBOALI UCMLITYEMOrO
o6pasLia, NOMNHOCTLIO 3aTEHSIOT DOTOSNEKTPUYECKNIT SNEMEHT U onpeaensoT Hanbornee ropsayyo obnactb ¢
MOMOLLLIO TeNoBM3opa. ATa 06nacTk ABMNAETCA HAUXYALLMM BapMaHTOM 3aTeHeHus. Ecnn Bo3MOXxHO, yoex-
Jaiorcs, uto Haubonee ropsiyasi 06nacTb PacronoXeHa B OCBELLEHHOW 30HE BO BPEMS ANUTENbHOTO BO3AeH-
CTBUSA OCBELLUEHWEM Ha aTane 14.

12) 3akopaumBaloT BbIBOAbI NCMLITYEMOro obpasua, ecrnv 310 He ObINo caenaHo paHee. 3aTeHsIoT KaX-
bl N3 BbIBpaHHbIX POTOSMEKTPUHECKUX SNTEMEHTOB MO HAUXYALLEMY BapuaHTy, onpeaeneHHoMy Ha atane 11.

13) YcTaHaBnuBaloT TEMNEPATYpy UCMbITyemMoro ob6pasua Ha yposHe (55 £ 15) °C.

14) Ocsewyator pabouyi0 MOBEPXHOCTb UCMBLITYEMOro obpasua npu 3HEpreTMYecKoW OCBELLEHHOCTU
(1000 + 100) BT/M2 B T@YEHME OHOMO YaCa, COXPAHASA YCNOBUSA HAUXYALLErO 3aTEHEHUS KaXI0ro U3 BbiGpaH-
HbIX (POTOANEKTPUUECKUX AMEMEHTOB U HENPEPBLIBHO KOHTPOSIMPYS UX TEMMepaTypy C NOMOLLILIO TEN0BU30pa.
Ecnu no npolwecTsun 0aHOrO Yaca TeEMNEpaTypa 3aTEHEHHOTO ANEMEHTa BCe eLLe Bo3pacTaeT, MPOoAoMmKaoT
OCBELLAaTL UCNbITYEMbI 06pas3eL, B TEYEHUE NATU YACOB.

B TeyeHue Bcero BpeMeHu BO3AENCTBUA OCBELLUEHMEM NOAAEPKUBAIOT TEMNEPATYPY UCNLITYEMOrO 06-
pasua Ha ypoBHe (55 £ 15) °C.

DUKCUPYIOT BbIOPaHHbIE (POTOSNEKTPUHECKUE SNEeMEHTbI, MaKCUMarbHYIO YCTAHOBUBLLYIOCA Temnepa-
TYpY OOTOSMNEKTPUYECKOro 3NeMeHTa 1 06nacTb ¢ MaKCUMAarnbHOM TeMNepaTypoii B NPOTOKOMNE UCNbITAHUNA.

4.6.6 McnbITaHNA TOHKONJIEHOYHbIX (POTOINEKTPUUYECKUX MOoayIien

4.6.6.1 OBLuMe NoNoXeHUn

McnbITaHWA Ha CTOWKOCTE K MECTHOMY MeperpeBy BbIMOMHAT MPU 3HEPreTM4ecKon OCBELUEHHOCTH
(1000 £ 100) Br/m2.

n puMmedaHune — OB6bI4HO B SNeKTpuyeckne Lenn TOHKONNEeHO4YHBIX CpOTOS.I'IeKTpI/I‘-IecKMX Mo,qyneﬁ C nocneno-
BaTenbHbIM COeUHEHNnEM Q)OTOSJ']eKTpVNECKVIX ANeMeHTOB LWYyHTUpYoLMe JUoAbl HE YCTaHaBNuBaroTCA. ]_|03TOMy 06paT-
HO€e HanpsXeHWe 3aTeHeHHbIX 3J1IeMeHTOB HeorpaHU4YeHHO U HanpsXXeHne Moayna MOXET Bbl3BaTb OGpaTHOE cMeleHne
Ha rpynne sfnemMeHTOB.

Ha anekTpuyeckue xapakTepucTUKM TOHKONIIEHOYHBIX (DOTOINMEKTPUYECKUX MOAYNEN MOXET OTpuua-
TENbLHO NOBNUATL AaXe KpaTKOBPEMEHHOe 3areHeHue. Cneayer yaenutb 0co00e BHUMaHWE TOMY, 4TO0bI 3¢h-
(beKTbI, BbI3BaHHbIE CO34aHUEM HaAUXyALUUX yCﬂOBI/IVI 3areHeHna n nposeaeHueM UCIbITaHUA, ObinNu YeTKo
pasaenenbl. C 9TOV Lenbio ONPeAEnsiioT TPU 3HAYEHUS MAKCUManbHOM MOLLHOCTU UCnbiITyemoro o6pasua
Prmax1, Pmax2 1 Pmax3-

4.6.6.2 MNocnegoBaTtenbHoOe coeguHeHUe POTOINEKTPUYECKUX NIEMEHTOB

OO6LUmMe NonoxeHus

Ha pucyHke 7 nokasaH npumep BnusHuMA Ha BAX TOHKONNEHOYHOIo (POTOINEKTPUHECKOrO MOAYNA C NO-
cnefoBarenbHbiM coeuHeHnem )OTOINEKTPUYECKUX INEMEHTOB MOSHOIO 3aTeHEHUs1 PA3HOro KonuM4ecTsa
doToanekTpuueckux aneMeHToB. MoOLWHOCTL, paccenBaeMasi B 3aTEHEHHbIX dMeMEHTax, paBHa nNpou3sBeae-
HUIO TOKA (HOTOINEKTPUYECKOrO MOAYINS HA HaNpsbKeHUe, NajaloLLee Ha rpynne 3ateHeHHbIX aNeMeHToB. Mpu
BCEX YpPOBHSX :-)Hepre'mqecxoﬁ OCBELEHHOCTH HaubonbLuas MOLLIHOCTb pacCeuBaeTcs, Koraa HanpshkeHuwe
rPynnbl 3aTEHEHHBIX ANEMEHTOB PABHO HAMPSDKEHUIO, 00Pa3yIoLLIEMYCS HA OCTarnbHbIX OCBELLEHHbIX ANeMeH-
Tax pOoTOANEKTPUUECKOTO MOAYNA (YCNOBME HAaUXyALLEro 3aTeHeHust). B 3ToM cryyae TOK KOpOTKOro 3amblka-
HUS1 3aTEHEHHOro MOAYNA PaBeH TOKY TOYKM MAKCUMarbHOW MOLLHOCTU HE3aTEHEHHOro MOAYNA.
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MpumeyaHne — B aTtom npuMepe CoCcTtoAHNeM ¢ HauxygLlnm 3ateHeHneM ABNAETCA O4HOBPEMEHHOE 3aTeHe-
HUEe YeTbIpeX SNTIEMEHTOB.

PucyHok 7 — MNpumep BAX TOHKONMEHOYHOrO MOAYISA C NOCMeoBaTeNbHBEIM COeANHEHNEM
hOTOBNEKTPUHECKMNX BMEMEHTOB NPU 3aTEHEHUN Pa3HOro KoNM4YecTsa a1eMeHToB

MpoBeAeHUe UCMbITAHUSA

1) YcTraHaBnuBaloT BCE CPEACTBA 3aLLMThl UCNBITYEMOro 06pa3sya ot MeCTHOro neperpesa, PeKOMEeHA0-
BaHHbIE U3rOTOBUTENEM.

2) YcraHaBnNMBalOT CPeacTBa M3MEpPEeHUs TeMnepaTypbl UCNbITyemoro obpasua (Hanpumep, cm. 4.2.3).

3) YcraHaBnMBatOT UCTILITYEMbIN 06pa3seL, B COOTBETCTBUMU C PEKOMEHAALUSIMU U3TOTOBUTENS.

Ecnu ucnbiTaHss NPOBOASAT NPU €CTECTBEHHOM CONHEYHOM OCBELLEHUM, YCTaHABNUBAIOT UCMbITYEMbIN
obpasel 1 3TanoHHbI NPUOOP HA ABYXOCEBOW CUCTEME CREXEHUA TakuM 00pa3omM, 4Tobbl paboune nosepx-
HOCTM UCMbITYEMOro 06pasLa 1 aTanoHHOro npubopa Gbinn KONNaHapHbI.

4) YcTaHaBnuBaioT U NOAKIIOYAIOT U3MEPUTENbHbIE NPUBOPHI.

5) Ecnu HeobxoauMo, ycTaHaBnNMBaloT Tpebyemoe 3HayeHne Temneparypbl UCnbITyemoro o6pasua.

Mpu npoBeaeHWn UCMbITAHMSA C UCMOMNb3OBAHUEM WUMMYMbCHOIO MMMUTATOPA COMHEYHOro W3NyyYeHus
Temneparypa ucnbityemoro oobpasua AomkHa coctasnath (25 £ 5) °C. MNpu npoBeAeHUN UCMBLITAHNA C UC-
nonb3o0BaHMEM MMUTATOPA COSTHEYHOTO U3NYYEHUSI HENPEPLIBHOTO AEUCTBUA U NPU ECTECTBEHHOM CONTHEYHOM
OCBELLEHUN AOCTAaTOYHO NOAAEPXMBATL BbIOpAHHOE 3HA4YeHWE TemnepaTypbl UCNLITYeMOro o6pasya ¢ oTkno-
HeHuem B npegenax 5 °C.

B TeueHue BCcero BpeMeHu NpoBeieHUst UCTILITAHUN TeMnepaTypa UCTbLITyeMbiX 06pa3sLoB AOMKHA OCTa-
BaTbCA HA YKa3aHHOM YpOBHe.

6) Mocne Toro Kak Temnepartypa ucnbiTyeMoro o6pasua crabunusmpoBanach, uamepsior BAX ucnbitye-
Moro 06pasLia Npy BLIGPAHHOM 3HAYEHUM SHEPTETUUECKON OCBELLIEHHOCTH B Ananasoxe ot 800 a0 1100 Br/m?2
1 ONpeaensoT MakCUMAarbHYI0 MOLLHOCTbL P 1 W TOK NCMbITYEMOro 06pasua B TOUKe MakCUManbHON MOLL-
HOCTU /pjax1, ANANA30H TOKA B TOYKE MAKCUManbHOM MOLHOCTU (nin </ < Inay), FA€ Imax — TOK HE3aTEHEHHOT0
ncnbITyemoro obpasua B TOUKE MaKCMMarnbHOW MOLLHOCTU U /yin = 0,95 /nay.

7) 3akopa4MBaloT BbIBOAbI UCNLITYEMOrO 06pasua U N3MepaIoT TOK KOPOTKOrO 3aMblKaHNAI UCNLITYEMOTO
o6pasua.

8) HauuHasa ¢ ogHoOro kpasi ucnbityemoro obpasua, npu NOMOLUM HENPO3PaYHOro 3KPaHa MOMHOCTLIO
3aTeHAIT 0AUH DOTOINEKTPUYECKUI anemeHT. lNepemeLtan skpaH napannenbHo 3NemMeHTaM, yBenuunsaor
3aTeHEeHHyI0 0bnacTb (KONMYECTBO 3aTEHEHHbIX 3MEMEHTOB) A0 TeX NOpP, NOKA TOK KOPOTKOro 3aMblKaHUA He
nonajer B AManasoH Toka npyu MakCMmarnbHON MOLLIHOCTU HEe3aTEeHEHHOTOo UCnbiTyeMoro obpasua (cM. atan 6).
B sTOoM crniyyae B BbiAENEHHON Fpynne areMeHTOB paccenBaeTca HanbonbLUas MOLHOCTL (CM. PUCYHOK 7).

OO6pe3aloT HeNPO3payHbIi IKPaH A0 IKCNEPUMEHTANBHO HANAEHHOTO pa3mepa.

9) MeagneHHO nepeMeLlaloT HENPO3padHbIi 3KPaH MONEPEK UCNBLITYEMOro obpasua u perncTpupyioT
TOK KOPOTKOIO 3aMblkaHusi. ECnu B HEKOTOPOM MONOXEHUU 3KpaHa TOK KOPOTKOrO 3aMblkaHUsA OKa3blBaeTCA
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BHE AManasoHa TOKa MakCMManbHON MOLYHOCTU HE3aTEHEHHOIO UCMBLITYEMOro o6pasua, onpeaeneHHoro Ha
aTane 7, HeGonbLWMMK Larammu NOCTENEHHO YMEHbLUAKT NnoLaab 3KkpaHa Ao TeX Nop, Noka TOK KOPOTKOro
3aMblKaHMSA CHOBA HE OKaXETCHA B AManas3oHe Toka MakCUManbHOW MOLLHOCTU HE3aTEHEHHOTO UCNbITYEMOro
ob6pasua. B npouecce aTuX U3MEepPEHUi SHEPreTUYECcKkas OCBELLUEHHOCTb HE AOIMKHA MEHATLCA Bonee yem
Ha £2 %.

OKOHuaTenbHas WKMPUHA KpaHa onpeaensieT MUMHMMAarbHYIO NNOLWAAb 3aTeHEeHUs, CO34aloLWero ycno-
BWSA HAMXYZLLEro 3aTeHeHus.

10) Yoansiot akpaH u 0CMaTpuBaloT MCTbITYEMBIN 0Bpased.

MpuMedyaHUe — DYHKUMOHUPOBAHUE BIEMEHTOB MpW 0BPaTHOM CMELLEHUM B U3MEPEHUsX Ha aTanax 8 u 9
MOXET BbI3BaTb NoBpexaeHune nepexoqoB U noAasneHe BUAUMbBIX NATEH, paBGpOCﬁHHbIX Nno NOBEPXHOCTU UCTbITYEMOro
obpasua. TN fedeKTsl MOTyT NPUBECTI K CHKEHNI0 MaKCUMAaTIbHOW MOLLHOCTH.

11) MosTopsalT MamepeHne BAX ucnbiryemoro obpasua u onpeaensaor MakCUManbHYI0 MOLLUHOCTb
Prmaxz

12) MomeLwaroT akpaH, pasmep KOTOPOro ONpeAeneH Ha atane 9, Ha npeanonaraemyto o6nacrb yCrnoBui
HauxygLlero 3aTeHeHUs Ha NOBEPXHOCTU UCMbLITYEMOro o0pasua u 3akopauuBaloT BbiBOAbI UCTILITYEMOTO 00-
pasua.

13) YcraHaenuBaloT Temneparypy ucnbityemoro obpasua Ha yposHe (55 + 15) °C u ocseLLaloT ero pa-
B04YI0 MOBEPXHOCTL MPY 3HEPreTuyeckol ocseLeHHocTy (1000 + 100) Br/m2.

Ecnu ncnbiTaHme npoBoAaAT HE NMpW €CTECTBEHHOM COINTHEYHOM OCBELLEHUM, ANt OCBELLEHUS cneayer
MCNONb30BaTb MMUTATOP COMHEYHOTO N3NYyYEHUS HENPEPLIBHOTO AEUCTBUS.

Pernctpupytor 3HayeHme Toka KOPOTKOrO 3aMblKaHUS U MPU HEOOXOAUMOCTU PErynUpYIOT MOMOXEHUe
3KpaHa Tak, YTobbl UCNbITyeMbI 06pasel, Haxoauncs B COCTOSIHMM paccestHUst HanbonbLUEH MOLLHOCTH, T. €.
4yTOBbI TOK KOPOTKOTO 3aMbIKaHWA UCNBITYEMOro 06pa3ua HaxoAuNcCs B Auana3oHe ToKa B TOYKE MakCumanb-
HOWM MOLLIHOCTU HE3aTEHEHHOTO UCNLITYEMOro oopasua.

14) OcBeLyaoT pabodyo NOBEPXHOCTb UCTILITYEMOro 06pas3ua B Te4EHUE OHOTO Yaca.

Mpun 3TOM perncTpUpyoT 3Ha4eHUe Toka KOPOTKOIo 3aMblKaHUS! UCMILITYEMOro obpasua u npu Heobxoam-
MOCTU PErynuUpyoT NONOXEHNE dKpaHa Tak, YTOObI TOK KOPOTKOrO 3aMblKaHMS UCTILITYEMOro obpasua ocrasarn-
€S B IManasoHe TOKAa B TOYKEe MAKCUMArIbHON MOLLHOCTU HE3ATEHEHHOTO UCMBLITYEMOrO obpasua.

15) OnpeaensioT Haubonee ropavyio 06NacTb Ha 3aTEHEHHbIX 3NEeMEHTaX U ee TeMnepartypy ¢ nNOMo-
b0 TEMMOBK30PA.

DUKCUPYIOT MONYYEHHYIO TEMMNEPATYPY, HAXOXAeHWe Haubonee ropsyen obnacTu Ha UCNbITyeMom 06-
pasue u ee pa3mepsl B MPOTOKONE UCMbITAHUA.

4.6.6.3 NMocnegoBarenbHO-NapannenbHoe coeanHeHne PoTosNeKTPUIECKUX SNEeMEHTOB

MocnepoBaTtensHO-NapannenbHoe CoeauHeHne (POTOINEKTPUYECKMX ISNEMEHTOB C HeAOCTYNHLIMM
3NEKTPUYECKUMU LIENSIMU U BHYTPEHHEN 3aLMUTON OT 06paTHOrO CMeLLeHns

McnbiTaHue npoBoAsT crneaylowmm o6pasom.

1) YcraHaBnuBaloT Bce CpeAcTBa 3awuTbl UCNbLITYeMOro oGpasua oT MECTHOTO neperpesa, peKOMeHA0-
BaHHbIE U3TOTOBUTENEM.

2) YcraHaBNMBAalOT CPe/ICTBA U3MEPEHUA TEMNEPATYPbl UCNLITYEMOTO o6pasya (Hanpumep, cm. 4.2.3).

3) YcraHaBnuUBAaloOT UCTILITYEMBIN 06pa3eL, B COOTBETCTBUM C PEKOMEHAALUAMU U3TOTOBUTENS.

Ecnu ucnbiTaHmsa npoBOAST NPU €CTECTBEHHOM COMHEYHOM OCBELUEHUN, YCTaHABNUBAIOT UCTILITYEMBbIN
ofpaseLl| u aTanoHHbI NPUGOP Ha ABYXOCEBON CUCTEME CREXEHUS TakuM 00pa3oM, 4ToGbl pabouue nosepx-
HOCTU UCTbITYEMOTro obpasua u 3TanoHHoro npubopa GbiNu KONNaHapHbI.

4) YcTaHaBnMBaloT U NOAKIIOHAIOT U3MepuUTeNbHble NPUGOopbI.

5) Ecnu HeobxoauMo, ycTaHaBnuBaloT Tpebyemoe 3Ha4YeHne Temneparypbl UCMLITYEMOro obpasua.

Mpu npoBegeHUM UCMBLITAHWUA C UCMOSIb30BAHMEM WUMMYSMbCHOTO UMUTATOPA COSTHEYHOTO M3Ny4eHus
Temneparypa ucnbityeMoro obpasya gomkHa coctasnaTb (25 + 5) °C. Mpu nposeaeHUn UCNbITAHUSA C UC-
nonb30BaHWEM UMUTATOPA CONTHEYHOTO U3MYYEHUSA HENPEPLIBHOTO AEWCTBUA U NPU €CTECTBEHHOM COSTHEYHOM
OCBELLEHUN JOCTAaTOMHO NOAAEPXMBATb BbIOPaHHOE 3HaYEHWE TeMNEePaTypbl UCMBLITYEMOTO 0OpasLa ¢ oTKIo-
HeHuem B npegenax 5 °C.

B TeueHue BCero BpeMeHn npoBeaeHUs NCNbITAHUI TeMnepaTypa UCNbITyeMbix 00pa3sLoB AOMKHA OCTa-
BaTbCH HA YKa3aHHOM YPOBHE.

6) Mocne ToOro Kak Temneparypa ucnbiTyeMoro obpasua crabunuamposanacb, usmepsiior BAX ucnoitye-
MOro o6pasua u onpeaensiioT MakCUMAanbHYI0 MOLLHOCTb Ppaxq M TOK UCNBITYEMOro 00pa3sua B TOYKE MaKCu-
ManbHOW MOLLHOCTHU /ipax1-
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7) Mo oyepeay NOMHOCTLIO 3aTEHAIOT BCE (DOTOI/IEKTPUUYECKME 3/1IEMEHTbI, U3MepsaloT BAX 1 nonyyaioT
NTOrOBOE CEMEICTBO KPUBbIX.

MpumeyaHune — [ns nocnefosatesibHO-NapanienlbHoro coefMHeHns (POTO3IEKTPUYECKNX INIEMEHTOB, 3alln-
LWaeMblX OAHUM LUYHTUPYIOLUM ANOAOM, UcKakeHne BAX ucnbiTyemoro o6pasua fgobabnsercs K yacTuyHoil BAX nonHo-
CTbi0 OCBELLEHHOW LEenoyYkn u, TakuMm obpas3omM, HauMHAEeTCA He OT 3HAYeHUS HanpsHKeHWs XO00CTOro xoaa.

8) BbibupaloT 6avxanwnii k kpato oTO31EKTPUUYECKNIA 3N1EMEHT C HAUMEHBLLMM LUIYHTUPYIOLLUM COMpo-
TUB/IEHMEM, T. €. TOT, Y KOTOPOro Ha6nwgaeTcs HanbonbLUNUA TOK YTEUKN.

9) BuibupatoT ele fBa POTOINEKTPUYECKMX NEMEHTA C HAUMEHBLLMUM LWYHTUPYIOWUM CONPOTUB/EHU-
eMm, T. e. C HanboNbLIVMN TOKaMW yTeukn (B AOMOSIHEHWE K BbIGpaHHOMY Ha 3Tare 8).

10) Bbi6bmpatoT hOTOINEKTPUYECKN INEMEHT C HAMOONBLWIUM LYHTUPYIOWMM CONPOTMBAEHUEM (C Hau-
MEHbLLUMMWN TOKAMUN YTEYKHN).

11) Ana Kaxporo u3 BblGpaHHbIX Ha aTtanax 8—10 hOTO3NEeKTPUYECKMX INIEMEHTOB ONpefensioT Hau-
XyALlwne ycrioBusi 3aTeHeHns npu nMoMoLLM OfHOro U3 cneayloLux crnoco6os:

a) ocsellas paboyyo NOBEPXHOCTb UCMbITYeMOro obpasua npyu aHepreTMyeckoil ocseleHHocTn ot 800
£o 1100 B1/M2, cHuMakoT cemeinctBo BAX (hOTO31EKTPMHECKOTO MOAYNS C pasHbiM YPOBHEM 3aTeHeHus ¢ho-
TO3/IEKTPUYECKOTO 3/1EMEHTa, Hanpumep npuBefieHHble Ha pucyHke 8. OnpefensoT yC/noBUs HauxypLlero
3aTeHEeHWs 3TOr0 3/1eMeHTa, KOTopble BO3HMKAOT, KOrAaa TOK Yepes 3aTeHeHHblli (DOoTo3aneKkTpuyeckuii ane-
MEHT coBMnafaeT CTOKOM WCMbITyeMOro obpasua B TOUKE MakCHMasbHOW MOLLHOCTW B HE3aTEHEHHOM COCTO-
AHWK /Tax1, onNpefeneHHoOM Ha aTane 6 (Touka, B KOTOPOA MPOUCXOAUT BKIOUEHME LUYHTUPYOLWeEero Anoaa),
KpuBas C) Ha puUcyHke 6;

Tok, A

Hanpsikenue, B

PucyHok 8 — Mpumep BAX hOTO3/1EKTPMUECKOTO MOAYNS C WYHTUPYIOWMMU AMo4aMX NMPU pa3HOM YpOBHE 3aTeHeHus
BbIOGPAHHOro DOTO3/1EKTPMYECKOTO 31eMeHTa (0KOM0 rpacdhukoB MoKas3aH ypOBEHb 3aTEHEHUsl, KOTOPOMY COOTBETCTBYeT
faHHas BAX, B %)

b) ocBelalT paboyyo NOBEPXHOCTb UCMLITYEMOro obpasLa npy aHepreTMyeckoi oceelleHHocTM oT 800
[0 1000 BT/m2. BbinonHatoT 100 %-Hoe 3aTeHeHne (DOTO3/IEKTPUUYECKOrO 3/1IeMEeHTa U U3MEepsIoT ero temne-
paTtypy. YMeHbLlaT 3ateHeHne Ha 10 %. Ecnv Temnepatypa cHuxaeTcs, To 100 %-Hoe 3aTeHeHne aABnseTcs
HanxyaWwummn ycnoBusMu 3ateHeHns. Ecnn Temnepatypa pacTeT UM ocTaeTcs TOM Xe, YMeHbLIalT 3aTeHe-
Hue ¢ warom 10 % [0 TOro MOMEHTa, Korga TeMmrnepaTtypa HavyHeT CHuxXaTbecA. Bo3BpaljaloTca Ha wwar Hasag, u
NPUHUMAIOT MpeablayLiniA YpoBEeHb 3aTEHEHUS] B KAUeCTBE HauXyALero BapuaHTa 3aTeHeHus.

12) MoNHOCTbIO 3aTEHAT (POTOINEKTPUUECKUA 3NEMEHT, BbIGpaHHbI/ Ha aTane 8, 1 C NOMOLLbIO Teno-
BM30pa onpeaenstoT Hanbonee ropsayyo 06/1acTb QOTOINEKTPUYECKOTO dN1EeMEHTA.

3aTeHAT 31eMeHT Takum obpa3om, YTo6bl co3aaTb A4S HEero yc/i0BUSA Hauxyflero 3aTeHeHus, onpe-
JeneHHble Ha 3atane 11

3akopaunBaloT BbIBOAbl UCNbITYEMOro o6pasua.

Ecnn BO3MOXHO, y6exaarTcs, 4To Hanbonee ropsvas 061acTb pacnonoXxeHa B OCBELLEHHON 30He.

13) YcTaHaBnuBatT Temnepatypy ncnbityemoro obpasuya Ha yposHe (55 + 15) °C.
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14) Ocsewalor pabouyi0 NMOBEPXHOCTb UCMLITYEMOro o6pasua npu 3HEPreTMYEeCcKoW OCBELLEHHOCTU
(1000 + 100) B1/M?2 B TeUeHWe OJHOrO Yaca, COXpaHAS YCNOBUA HaUXYALLEro 3aTeHeHUs! (hOTOBNEKTPULECKOTO
3MeMeHTa U HeNPepbIBHO KOHTPONMUPYS ero TemnepaTypy ¢ NOMOLLbLIO Tennosusopa. Ecnv no npowectsum oa-
HOro yaca Temneparypa 3aTeHEHHOro dreMeHTa BCe eLle BO3pacTaeT, MPOAOKaT OCBELLATb UCTbITYEMbII
ofGpaseL B TeYeHne NATU 4YacoB.

B TeueHue Bcero BpeMeHu BO3AENCTBUA OCBELLEHWEM NOAAEPXMBAIOT TeMNepaTypy UCNbITyemoro 06-
pasua Ha yposHe (55 £ 15) °C.

OnpepensioTr HanGonee rops4vyto 06nacTb 3aTEHEHHOTO ANEMEHTa C MOMOLLBIO TENNOBU30pa.

15) MNoeTopstoT atanbl 12—14 ana AByX POTOINEKTPUYECKMX SNEMEHTOB, BbIOpPAHHbLIX HA dTane 9.

16) MNoeTopsitoT atanbl 12—14 ana poTOSINEKTPUUECKOro SneMeHTa, BbIbpaHHOro Ha atane 10.

MocnepoBaTtenbHO-NapannenbHoe coeauHeHne (OTOINEKTPUYECKMX 3MEMEHTOB C HEAOCTYMHbIMU
ANEKTPUYECKUMU LensaMmn 6e3 BHYTPEHHEN 3aluThl OT 00paTHOrO CMeLleHna

McnbiTaHwe npoBoaar cnegyowmm o6pasom.

1) YcraHaBnuBaloT Bce CpeacTBa 3alyuThbl UCNLITYEeMOro obpasiua oT MECTHOIO neperpesa, PEKOMEHA0-
BaHHbIE U3rOTOBUTENEM.

2) YcraHaBnuBaloT CPeACTBA U3MEPEHUS TEMNEPATYPbI UCTILITYEMOTO obpasua (Hanpumep, oM. 4.2.3).

3) YcTaHaBnuBatoT UCTLITYEMbIN 06pa3eL, B COOTBETCTBUU C peKOMeHAaLUMsaMU N3rOTOBUTENS.

Ecnu ucnbitaHnsa npoBoAAT Npu €CTECTBEHHOM COSIHEYHOM OCBELUEHUM, YCTaHaBMMBAKOT UCMbITYEMbIN
ofpaseLl 1 3TanoHHbIN NPMOOP Ha ABYXOCEBOW CUCTEME CREXeHUs Takum o6pasom, 4ToObl paboune nosepx-
HOCTM UCMbITYyEMOro obpasua u aTanoHHoro npudopa Obinu KonnaHapH.l.

4) YcTaHaBnuBaloT U NOAKMIOYAIOT U3MepUTENbHbIE NPUOOPBI.

5) Ecnu HeoOxoaMMO, ycTaHaBnNMBalOT Tpebyemoe 3Ha4YeHUe TeMnepaTypbl UCMbITyeMoro obpasua.

Mpu npoBegeHWM MCNLITAHMA C UCMONB3OBAHUEM WUMMYMbCHOTO MMWUTATOpPA CONHEYHOr0 U3NMy4eHusi
TeMneparypa ucnelTyemoro obpasua gorkHa cocraenate (25 £ 5) °C. NMpu npoBeaeHUU UCMbLITAHUSA C UC-
nonb30BaHWeM UMUTATOPA CONIHEYHOrO U3NYyYeHUsA HENPEPLIBHOTO AEUCTBUA U NPU €CTECTBEHHOM CONTHEYHOM
OCBELLEHUN AOCTATOMHO NOALAEPKMBATL BbIOPAHHOE 3HAYEHME TEMMNEPATYPbl UCMLITYEMOro obpasLa ¢ OTKNo-
HeHueMm B npegenax 5 °C.

B TeueHune Bcero BpemMeHu NpoBeeHNs UCMbITaHUI TeEMNepaTypa UCTbITyeMbIX 06pa3sLoB AOMKHA OCTa-
BaTbCS HA YKa3aHHOM YPOBHE.

6) Mocne TOro kak Temneparypa ucnoityemoro obpasua crabunuamposanacs, uamepaotr BAX ucnoitye-
MOro o6pasLia npu BbIGPaHHOM 3HAYeHUU BHEPreTUYEeCKON OCBELLEHHOCTH B AuanasoHe ot 800 go 1100 Br/m2
¥ onpeaensioT MakCUManbHy MOLIHOCTb P 4 1 TOK UCMbITYyeMoro obpasua B TOYKe MakCUMarbHOW MOLL-
HOCTU /max1, AMANA30H TOKA B TOUKE MaKCUManbHON MOLHOCTU (Inin </ < Imax), A€ /max — TOK HE3aTEHEHHOTO
UCMLITYEMOro 00pa3ua B TOUKE MAKCUMAanbHON MOLLHOCTU U Iyin = 0,95 fax.

7) OnpegensatoT AuanasoH NpUKnagbIBaeMOro Toka MakCMMarnbHOW MOLLHOCTH /(*):

lmin IK.s (p =1 ) /max IK.3 (p -1 )
e 2y B
p P P p

©)
rae  p — KONMMYecTBO napannesnbHbIX Lenoyek B cneiryemom obpasue (cm. 4.6.3).

8) 3akopaunBaloT BbIBOALI UCNLITYEMOro 06pasLa u M3MepSIOT TOK KOPOTKOTO 3aMbIKaHUS UCMbITYEMOTO
obpasua.

9) HaumHasa ¢ ogHOro kpas ucnbiTyemoro obpasua, npu nNOMOLUM HENPO3PAYHOr0 3KpaHa MOSIHOCTbIO
3aTeHSAT 0AUH (POTOANEKTPUYECKUIA anemeHT. MNepemeLlas aKkpaH napannenbHO dneMeHTam, YBENMYMBatoT
3aTeHeHHy0 06nacTb (KONMYECTBO 3aTEHEHHbIX ANMEMEHTOB) A0 TEX MOP, NOKA TOK KOPOTKOrO 3aMblKaHUA He
nonaget B AnanasoH TOKa NpuU MakCUManbHOW MOLLHOCTM He3aTEHEHHOro ucnbiTyemoro obpasua /(*). Mpu
3TUX YCIOBUSAX 3aTEHEHUSA B BbIAENEHHON IPyNne areMeHTOB paccenBaeTcs HaunbonbLas MOLHOCTb.

OTpesaloT HENPO3pPaYvHbIi 3KPaH A0 IKCNEPUMEHTANbHO HAWAEHHOTO pasmepa.

10) MeaneHHO nepemeLLaloT HeMPO3payHbIii 3KpaH nonepek UCMbITyeMoro obpasua u perucTpupyoT TOK
KOPOTKOrO 3amblkaHus. Ecnn npyu HEKOTOPOM MOMOXEHUW IKpaHa TOK KOPOTKOrO 3aMbIKaHWUS 0Ka3blBaeTCsl BHE
AuanasoHa Toka MakCuManbHOW MOLWHOCTK /(*) He3aTEeHEeHHOro MCMbITyemMoro obpasua, oTpesas OT 3KkpaHa
KYCKM pasMepoM B OAUH 3MEeMEHT, yMEHbLUAIOT Nrowaib 3KkpaHa 40 TeX Nop, NoOKa TOK KOPOTKOro 3amblKaHuUs
CHOBA He OKa)keTcs B AManasoHe Toka MakcumarbHOW MOLWHOCTH /(*). B npouecce aTuX usmepeHun aHepreTu-
yecKkas 0CBELLEHHOCTb He A0MmKkHa MeHATbCA bonee Yem Ha £2 %.

11) MosTopsitoT namepeHue BAX ucnbityemoro obpasua u onpeaensitot MakCMManbHYH MOLLHOCTb

Pmax2-
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12) MomMeLatoT aKkpaH, pasmep KOTOporo onpeaeneH Ha stane 10, Ha npeagnonaraemyio o6nacrb ycno-
BWMI HAMXyALLEro 3aTeHEeHUA Ha NOBEPXHOCTU UCNbITYeMOro obpasua 1 3akopaymBaioT BbIBOAbI UCNLITYEMOIO
obpasua.

13) YcraHaBnueatoT TeMnepartypy mcnbityemoro obpasua Ha yposHe (55 + 15) °C u ocseLuaioT ero pa-
604YI0 MOBEPXHOCTb NPU SHEPTETUYECKON ocBeLLeHHocTH (1000 + 100) Br/m2.

Ecnu ncnbiTaHne npoBOASIT HE NPU €CTECTBEHHOM CONTHEYHOM OCBELLEHUU, ANsi OCBELIEHUA cneayet
UCMONb30BaTh UMUTATOP COMHEYHOrO N3MYYEHUS HEMPEPLIBHOTO AEWCTBUS.

Peructpupytor 3Ha4YeHMe TOKa KOPOTKOrO 3aMblKaHWUA U NpU HEOOXOAUMOCTU PErynupyloT NONOXeHUe
3KpaHa Tak, YTobbl UCNbITYEMBIN 06pasel, Haxoauncs B COCTOAHUN paccesiHus HaunborbLLEN MOLWHOCTH, T. €.
4TOBbI TOK KOPOTKOIO 3aMbIKaHUSA UCNLITYeMOro obpasua Haxoauncs B AuanasoHe Toka B TOMKE MakCumanb-
HOM MOLLIHOCTM He3aTeHEHHOro UCMbITyemMoro obpasua /(*).

14) OcaeLuaoT pabo4yo NOBEPXHOCTb UCTLITYEMOro 06pasLa B Te4EHME OQHOrO Yaca.

Mpn aTOM pPerucTpUpyroT 3Ha4YeHWe TOKa KOPOTKOrO 3aMblKaHUsi UCMbITYEMOro obpasuya u npu Heoo-
XOAMMOCTU PErynUPYIOT MOMOXEHUE 3KpaHa Tak, YTOObI TOK KOPOTKOrO 3amMblKaHWS MCMbITyemoro obpasua
OCTaBarncs B Auanas3oHe TOKa B TOYKE MAKCHMAanbHOW MOLLUHOCTU HE3ATEHEHHOTO UCNLITYEMOro obpasua /(*).

15) OnpeaensoT Haubonee ropsayyld 00NacTb Ha 3aTEHEHHbIX SNEMEHTax U ee Temneparypy ¢ no-
MOLLbIO TENOBK30pA.

DUKCMPYIOT NONYyYEHHYI TeMnepaTypy, NonoxeHuwe Hambonee ropsyen obnacTu Ha UCNLITYEMOM 00-
pasue 1 ee pa3Mmepsl B MPOTOKONE UCMLITAHUNA.

MapannenbHo-nocneaoBarenbHoe coeguHeHne HOTOANEKTPUHECKUX ANEMEHTOB

McnbiTaHne NpoBOAAT CrieayowmM 06pa3om:

1) YcraHaBnuBaIOT BCE CPEACTBA 3aLUUThbl UCMbLITYEMOro obpasua OT MeCTHOro neperpesa, pEKOMEeHA0-
BaHHbIE U3FOTOBUTENEM.

2) YcTaHaBnNMBAaOT CpeacTBa M3MEPEHNUst TEMNepaTypbl MCNbITyemoro obpasua (Hanpumep, cm. 4.2.3).

3) YcraHaBnuBaloT UCMbLITYEMbI 0Bpa3eL; B COOTBETCTBUM C PEKOMEHAALUSMU U3TOTOBUTENS.

Ecnu ncnbiTaHnss NpoBOAST NPW €CTECTBEHHOM COSIHEYHOM OCBELLEHUU, YCTaHABNUBAIOT UCTLITYEMbII
obpasel 1 TanoHHbI NPUBOpP Ha ABYXOCEBO CUCTEME CNEXEHUSI TakKMM 00pa3oM, YToObl paboune nosepx-
HOCTU UCnbITyeMOro obpasua 1 aTanoHHOro npubopa ObinKu KonnaHapH.bI.

4) YcTtaHaBNMBAlOT U NOAKIIOYAOT u3MepuTenbHble Npubopsl.

5) Ecnn HeobxoauMo, ycTaHaBNMBAloT Tpebyemoe 3HaYeHne TemnepaTtypbl UCNbITyeMoro obpasua.

Mpu npoBeaeHMM UCMbITAHUA C UCTONb3OBAHMEM UMMYNbCHOTO MMUTATOPA COSNHEYHOrO W3Ny4YeHUs
Temneparypa UcnbityeMoro obpasya gomkHa coctasnatb (25 + 5) °C. Mpu nposeaeHUU UCNLITAHNA C UC-
nonb30BaHMEM UMUTATOPA COTNTHEYHOTO U3ITYYEHUS HENPEPLIBHOTO AENCTBUA U NPU €CTECTBEHHOM COMTHEYHOM
OCBELLEHUM JOCTATOYHO NOAAEPXHMBATb BbIOPAHHOE 3HAYEHWE TeMNEePaTypbl UCMBLITYeMOro obpasua ¢ oTkno-
HeHueMm B npegenax 15 °C.

B TeueHue BCero BpemMeHu NpoBeAEHUS UCTbITAHUI TeMNepaTypa UCNbITyeMbliX 06pa3Los AomMKHa ocTa-
BaTbCsl HA YKa3aHHOM YPOBHE.

6) Mocne Toro kak Temneparypa ucnbiTyemoro obpasua crabunusmposanach, uamepsior BAX ucnbitye-
moro o6pasLia npu BbIGPaHHOM 3HAYEHWUN SHEPreTUHECKOil OCBELLIEHHOCTH B AnanasoHe ot 800 ao 1100 Br/m?2
U onpeaensiiot MakCUMarnbHYI0 MOLLHOCTb Prpay1-

2) Ocsewjalor pabouyio MOBEPXHOCTb MCMLITYEMOro o6pasua npu SHEPreTMYECKOl OCBELLEHHOCTU
(1000 * 100) Br/m2.

3) 3akopaumMBaloT BbIBOAbI UCMILITYEMOrO 06pasLa U 3aTEHAIOT NPOU3BONbHLIM 06pa3oM He meHee 10 %
KaXka oM rpynnbl napannensHO CoeAMHEHHbIX (POTOINEKTPUUECKUX INEMEHTOB (CM. PUCYHOK 3). YBenuuueaiot
3aTeHEeHHyI0 NnoLyaab rpynrsl, NOKa No NokasaHUaM TENNOBU3Opa He ByaeT AOCTUrHYTa MakCMMmarnbHas TeM-
neparypa.

Pa3mep 1 nonoxxeHue 3aTeHeHus, NpU KOTOPOM AOCTUrHYTa MakCMmarnbHas TemMneparypa, COOTBETCTBY-
IOT YCIIOBUSIM HAUXYZLLErO 3aTeHeHuUs!.

4) MosTopsioT u3MepeHue BAX ncneiryemoro obpasua v onpeaensiiot MakCUMarnbHYI0 MOLUHOCTb Pyaxo-

5) B ycnoBusix HauMxyaLlero 3aTeHeHusi OCBELLaloT pabo4ylo MOBEPXHOCTb UCNbITyemMoro obpasua ¢
3HepreTUUecKoii 0CBeLLIeHHOCTbIO (1000 + 100) Br/M2 B TeUeHHUe OAHOIO Yaca.

6) OnpeaensAloT Hanbonee ropsAvylo 06nacTb 3aTEeHEHHbIX ANIEMEHTOB C MOMOLLbIO TENIOBM30pa.

4.6.7 3aknounTesnibHble UCNbITAHUA

[nsi OLEeHKM U3MEHEHUS COCTOSIHUSA UCTILITAHHOTO 06pasLa NpPoBOAAT CNEAYIOWMUE UCTILITAHUSA:

- BU3yanbHbI KOHTPOMb MO 4.1;

- nsmepenue BAX n onpegeneHme MakCuManbHOM MOLUHOCTY NO 4.2 (4.2.3 unn 4.2 .4);
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- onpeaeneHne CONpPOTUBREHMS U3onsALMmM no 4.3;

- UCMbITaHUE M30NALMKN HA BNArOCTOMKOCTb Mo 4.12.

Bce noepexaeHusl, NoNy4YeHHbIE NPU ONpeseneHun COCTOAHMA HaWXYALLEro 3aTeHeHus, cregyeT 3a-
dukcupoBaTb B NPOTOKONE UCMLITAHWIA.

4.6.8 OueHKa pe3ynsTaToB UCNbITAHUNA

MenbiTaHHble 06pasiUbl CHUTAOT BblAEPXKaBLUMMU UCTbITAHUSA, €CNU:

- OTCYTCTBYIOT BUAMMbIE (PYHKLMOHANbHLIE NOBPEXAEeHUs, ykazaHHble B [OCT P 56980.1, pasden 8,
0COBEHHO MaBneHne nanku, NOBPEXAEHUE repMeTn3annmn, OTCNoeHUs U npusHaku nporapa. Mpu Hanu4uu
CepbE3HbIX MOBPEXIEHUI, KOTOPbIE HE NOAMNAAAIOT NOA ONpeAeneHne BUANMbIX DYHKLIMOHATBHLIX MOBPEXe-
HUiA B cooTBeTCTBUM € [OCT P 56980.1, pasden 8, NOBTOPAIOT UCNbITAHUA C ABYMS AOMOSNHUTENbHbIMU (POTO-
SNEKTPUYECKUMU BNIEMEHTaAMMU TOTO >Ke UCnbITyemoro obpasua. MNMpu oTCYTCTBUM BUAUMBIX (PYHKLMOHAMBHBIX
NOBPEXAEHUIT BOKPYT 3TUX ABYX SNIEMEHTOB UCMbITYEMbI 06paseL; CYMTaIoT BblAEPXaBLUMM UCTIbITAHUS;

- UCMNbITaHHbI 0Bpas3eL, COXpaHsET aMeKTPUYECKMe XapakTeEPUCTMKM paboTocnocobHOro poToanekTpu-
4Yeckoro Moaynsi. Ha pesynbtatbl 4aHHOMO UCMLITAHUA HE PacnpOCTPaHAKTCA TpeboBaHWA K NPeaenLHo Ao-
NyCTUMOW NOTEPE MOLUHOCTHU, YKka3aHHble B [OCT P 56980.1, 7.2.2;

- COMpPOTMBIIEHWE U3onsaLumM oTBeyaeT TpebosaHusaM 4.3.6;

- CONPOTUBIEHUE U3ONALUN, UBMEPEHHOE NPU NPOBEAEHUW UCTILITAHUSA U30MNSALMKU HA BNAroCTOMKOCT,
oTBevaet TpeboBaHuam 4.12.5.

4.7 VicnbiTaHue Ha BO3AeUCTBUE YyNLTPA(PUONETOBOro U3STyYeHus

4.7.1 HasHauyeHune

McnbiTanus npegHasHadeHbl 4ns 06paboTku ucneiTyembix 06pasuos ynsrpacdpuonetosbim (YO) nanyye-
HUEM U OLEHKM CTOMKOCTU K BO3AEWCTBUIO YP-U3nyyeHus marepuanos (NNacTuKOB U MpP.) U M3rOTOBMEHHbIX
U3 HUX KOMMOHEHTOB (3aLUMTHLIE MOKPLITUA, KNEEBbIE COEAMHEHUA U MP.) UCTILITYEMOro hoTOINEKTPUYECKOTO
MOAyns, a Takke ANA BbIABIIEHNA BO3MOXHbIX NOBPEXAEHWI UCMbITYEMbIX 00PA3L0B, CBA3AHHbLIX C BO3AEii-
cTBuemM YP-usny4yeHus.

4.7.2 UcnbiTaTenbHoe 060pyaoBaHue

a) McnbiTatensHasa kaMepa ¢ perynupyemMoii Temneparypoi ¢ OKHOM WM Npucnocobnerusmmu ang ycra-
HOBKW UCTOYHUKA YP-n3nyyeHus, a Takke ¢ npucnocobneHnsamm anst yCTaHOBKM UCTIbITyeMbix 06pasLoB (ecnu
OHMW MPeAYyCMOTPEHbI B KOMINIeKTaumu kamepbl). Kamepa gomkHa o6ecneymsaTb nogaepxaHue TeMneparypbl
ucnbiTyemoro otpasua Ha yposHe (60 * 5) °C B Cyxux yCnoBusix.

b) cTouHuK Yd-n3nyuenus, obecneumBaroLmin O4HOPOAHOCTb SHEPrETUYECKOW OCBELLEHHOCTH MO NNo-
CKoCTU paboyeint NOBEPXHOCTU UCMbITyemMoro obpasua +15 %, UMEIOLUIA HE3HAYUTENBHYIO IHEPIETUYECKYIO
OCBELLEHHOCTb B CrieKTpe Huke 280 HM M NO3BONAIOLLMIA NONYy4nTb HEOBX0AMMbIE A03bl U3Ny4YeHus B Tpebye-
MbIX AMana3oHax B COOTBETCTBUM C 4.7.3.

B npoTokone ucneiTaHWin cneayer ykasatb, Kako UCTOMHUK YP-u3nyyeHus Obin ucnonb3oBaH, U CNEKTp
namn(bl), ecnu OHW UCNOJL30BASUCh.

¢) MpucnocobneHns ana ycTaHOBKM UCMbITYeMbIX 00pasLoB B UCNbITATENbHOW kamepe, obecneuu-
BawoLMe BecnpensaTCTBEHHYIO LMPKYNSALMIO OKPY>KatoLLero Bo3ayxa, €Cnu OHM He MOCTaBnsATCs BMecTe ¢
UcnbITaTeNbHON KamMepoi. TennonpoBOAHOCTL CTOEK M KPEMMEeHnin 4OmKHa BbiTb HACTONBKO HU3KOM, YTOGbI
C NPaKTUYEeCKON TOYKW 3PEHNA UCNbITyeMble 06pasLibl MOrnKn Bkl paccMaTpuBaTbLCS Kak TENOM30NMPOBaH-
HblE.

d) Cpencrea U3MEPEHUA U PErucTpaummu Temnepartypsl UCMLITYeMoro o6pasua ¢ TOMHOCTbIO HE MEHEE
12 °C u noeTopsiemocTbio 20,5 °C. Ecnu ogHOBpPEMEHHO NPOBOAAT UCMLITAHUA HECKONbKUX UCTILITYEMbIX 06-
pasuoB, 1O0CTaTOMHO PErMCTPUPOBATL TEMMNEPATYPY TONMbKO OAHOMO TMMMYHOTO UCMLITYeMOro obpasua.

e) MpuGopbl ANA U3MEPEHUS BHEPreTUYEeCcKO OCBELLEHHOCTM B MIOCKOCTM paboyeli NOBEPXHOCTU UC-
nbiTyemoro obpasua B cnektpanbHov nonoce ot 280 o 320 HM 1 o1 320 A0 385 HM C TOYHOCTLIO HE MEHEE
115 %.

f) AKTUBHasA Harpy3ka, npu KOTOPOi UcnbiTyeMbli 06pasel paboTaeT BOGNM3n TOUKM MaKkCUMarnbHON MOLL-
HOCTHU, ecnn Heobxoaumo (cm. 4.7.3, stan 3).

4.7.3 NMpoBeaeHue UCNbITaHUA

1) Ucnonb3ya oTkannbpoBaHHbIA paguoMeTp, U3MEPSAIOT SHEPTETUYECKYIO OCBELLEHHOCTb B NNOCKOCTU
U3MEpPEHUI 1 ybexaaloTces, YTo:

- BO BpeMmsi uUcCnbiTaHuii B guanasoHe anuvH BosiH oT 280 o 400 HM cnekTpanbHas sHepreTuyeckas
OCBELLEHHOCTb HMKOrAa He ByaeT npesbiwarh 250 Br/m2, T. e. He Byaer Bonee Yyem B NATb pas NPeBbILLATbL
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3Ha4YeHMe CneKkTpanbHON 3HEPreTMYECKO OCBELLEHHOCTU NPU CTaHAapTHOM CNEKTPanbHOM pacnpeaeneHumn
3HepreTuyeckon ocselleHHocTn AM 1,5 (FOCT P MOK 60904-3, mabnuya 1) unu NpUMEpPHO NATUKPATHbLIN
YPOBEHb €CTECTBEHHOIo CONMHEYHOro OCBELLEHNA,

- B AuanasoHe ANWH BOMH HMxe 280 HM 3Ha4YMMas 3HepreTnyeckas OCBELLEHHOCTb OTCYTCTBYET;

- QHepreTnyeckasa ocBeLleHHOCTbL 0OAHOpoAHa No BCEW NIOCKOCTU MsmepeHmﬁ C OTKITOHEHueM B npeae-
nax 15 %.

2) YctaHaBnuBaloT gaTyvku TeMmnepaTtypbl Ha NUMLEBON UK TbiNIbHOW CTOPOHE NPUMEPHO B CepeauHe
ucnbityemoro obpasua Takum o6pasom, YToObl AATYMKM HE NPENnATCTBOBANM NOCTYNNEHUI0 Y®-usnyyeHus
Ha paboune NoOBEPXHOCTU HOTOBNEKTPUYECKUX SNIEMEHTOB. ECNu OJHOBPEMEHHO NPOU3BOASATCS UCTLITAHUS
HECKOSNbKMX MoAynewn, AOCTaTOMHO MPOM3BOAUTL PErMCcTpauuio TemnepaTrypbl TONbKO OHOTO XapakTepHOro
MoAayns.

3) B 3aBMCMMOCTM OT UCMOMb3YEMOIo MCTOYHUKA YD-U3ny4eHnsl yCTaHaBMBAaIOT NePEMbIUYKY MEXY Bbl-
BOJAMMW UCMbLITYEMOro obpasua UM NOAKMIOYAOT OMUYECKYIO HArpy3Ky, Mpu KOTOPOM UCNbITYeMbI obpasel
paboTaeT BONMU3M TOYKM MAKCMManbHOW MOLLHOCTU. MepBbiii BApUAHT CrielyeT MCNONb30BaThb, €CNU UCTOUHUK
Y®O-uanydeHuss umeet npeHeGpexxuMo Manyto CrekTparnbHY0 SHEpPreTUIECKyo OCBELLEHHOCTb B BUANMOM 00-
nactu cnektpa. Bropoii BapuaHT pekoMeHAyeTCsi MPU UCMONb30BAHUM UCTOUYHMKA YP-uanyyenus, 66nbLuas
4YacTb M3My4YeHNs KOTOPOro HAXOAMTCS B BUAMMON 0BnacTu cnekrpa, B KOTOPOW MOLLHOCTb UCTILITYEMbIX 00-
pasuoB paBHa unu npesbiwaeT 20 % namepeHHon mowHocTu npu CYW.

YcTaHaBnMBaloT UCNbITYEeMbI o6pa3seL B UCMbITATENbHON KaMepe B NIIOCKOCTU U3MEPEHUI, NPOBEPEH-
HOI Ha 3tane 1, TakuMm o6pasom, 4YTobbl ero pabouyass NOBEPXHOCTbL ObiNa NepneHauKynsapHa nagawoweMy
U3MNYYEHMIO.

4) MoaKno4aT u3aMepuTenbHble NpMbopsI.

5) 3akpbIBalOT UCNbITATENbLHYKO KAMEPY M BKIIOYAIOT HArpeB. YOexaalorcs, 4to TeMneparypa ucnbitye-
mMoro obpasua ycraHoBunace Ha yposHe (60 + 5) °C.

6) MopgaepxuBan TemnepaTypy ucnbiTyemoro obpasua B guanasone (60 + 5) °C, BO3aeiCTBYIOT HA UC-
NbITyeMblit 06paseL, Yd-uanydeHnem ¢ CyMMapHOii HaKOMNEHHOI 10301 He MeHee 15 kBT-u/M2 B AManasoHe
AnvH BonH mexay 280 n 400 HM, Tak 4To6bl OT 3 70 10 % A03bl NPUXOAMNOCH HA AMANA30H ANWUH BOSMH MeXay
280 1 320 HM.

7) Ecnu ncnbITbIBalOT ABYCTOPOHHUE (POTOSNEKTPUYECKME MOAYNMW, NEPEBOPAYMBAIOT UCTILITYEMBIN 00-
paseL U yCTaHaBMUBAIOT €0 B UCMbITATENBHON KaMepe Takum 06pa3om, 4ToObl ero ThinbHas cTopoHa Gbina
nepneHaukynspHa nyyam nagawowero YO-usnyyeHus.

Ecnu HeoBxoauMmo, NOBTOPAIOT aTan 4.

MosTOpsAtOT 3Tanel 5 n 6.

4.7.4 3aknounTernbHble UCMbITAHUA

AN OUuEeHKU N3MEHEHNSA COCTOSIHUA UCTbITAHHLIX 00PAa3LIOB NPOBOAAT CreayloLMe UCNbITAHUSA:

- BU3yarbHbIA KOHTPONb No 4.1;

- UCMbITAHUE M30MNALMMN Ha BMAroCTOMKOCTb No 4.12.

4.7.5 OueHka pe3ynsTaToB UCNbITAHUIA

MconbiTaHHble 06pa3ubl CYMTAKOT BblAEPXKABLUMMU UCTILITAHUA, €CNK:

- OTCYTCTBYIOT BUAMMbIE (DYHKLMOHANbHbIE MOBpexXaeHus, ykasaHHble B FOCT P 56980.1, pasden 8,

- COMPOTUBIEHNE U30MNALUUKN, USMEPEHHOE NPU NPOBEAEHUN UCNBLITAHUA U30NALUUKU HA BNAroCTOMKOCTb,
oTBe4vaet TpeboaHuam 4.12.5.

4.8 TepMmouuknupoBaHue

4.8.1 HasHavyeHue

McnbiTaHne npegHasHa4YeHo Anst NPOBEPKM CNOCOBHOCTU hOTOSNEKTPUHECKOTO MOAYNA NPOTUBOCTOATD
nepenagam TeMneparypbl, TEPMUYECKON YCTANOCTU U ApYyrnm dhakTopam, 00yCcrnoBneHHbIM NOBTOPAIOLLMMMNCA
U3MEHEHUAMMU TeMNEepPaTypsbl.

4.8.2 VcnbiTaTensHoe obopyaoBaHue

a) Knumartuueckasa kamepa ¢ aBTOMaTU4eCckuM ynpasneHmem TemnepaTypon, cpeacrteamm o6ecneyveHus
BHYTPEHHEN LMPKYNSauMm Bo3ayxa U CpeacTBamu MUHUMU3aUMu 006pa3oBaHusi KOHAEHCATA Ha UCTbITYEMOM
o6pasLe npu NpoBeaeHUN UCTIbITaHWiA, obecneynBatoLLas BLINMOMHEHWE LIMKMOB U3MEHEHUS TeMNepaTypsl C
OLHUM WU HECKONbKMMU MCMbITyembiMU 0Bpasuamm B COOTBETCTBUMU C PUCYHKOM 9. LiMpkynsiuus Bosgyxa
BOKPYF UCMbITYyeMbIX 06pa3sLoB AoMmkHa 0BecneynBaTh BbIMOMTHEHNE TEMMEPATYPHbIX YCNOBUIA NS KaXO0ro
ucneiTyeMoro obpasua.
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McnbiTatenbHblii TOK
Temnepatypa o6bpasua, °C (% OT TOKa B TOUKE MaKCUMasbHOM MOLLHOCTH)

PucyHok 9 — TMpodunnm nsmeHeHna TemnepaTtypbl UCMbITyemMoro obpasua
N UCnbITaTeNbLHOrO TOKa NPy TEPMOLMKINPOBAHUN

b) MpucnocobneHns Ana yCTaHOBKM MCMbITyeMoro obpasua B KIMMaTuyeckoi kamepe, obecneuusa-
owye 6ecnpenaTCTBEHHYIO LMPKYAALMI0 OKpyXatolwero Bo3ayxa. TennonpoBOAHOCTb CTOEK WM KpemnseHwii
[0/MKHA OblTb HACTONIBLKO HU3KOM, YTOObI C MPaKTUYECKOM TOUKM 3PEHUS UCTbITYEMbI 06pasel, MOXHO 6blso
paccmaTpuBaTtb Kak TEM/0M30/MPOBAHHBIN.

c) CpeacTtBa M3MepeHUsa M perncrpauum Temnepatypbl UCMbITyeMoro obpasua ¢ TOYHOCTbIO He MeHee
+2,0 °C n nosTopsiemocTtbio £0,5 °C.

d) BHELHW NCTOYHMK NUTaHWA A8 co3aaHusa TpebyeMoro 3HayeHUss NOCTOSAHHOro Toka. 3HayeHue uc-
nblTaTeNlbHOro Toka onpeAenseTcs TEXHONOTMEen N3roToBAEHNA NCNbITYeMbIX DOTOINEKTPUYECKUX MOAYIeR 1
yCTaHOB/IeHO B cooTBeTcTBYtowWwel yactn FTOCT P 56980.1 (cm. Takxe [3]).

e) CpefcTBa permcrpaumm 3Ha4YeHunin Toka McnbiTyemoro obpasua.

4.8.3 TllpoBefeHue ucnbiTaHns

1) YcTaHaBNMBaKT AaTUMKM TemnepaTtypbl B cepeauHe NULeBOW WK TbiSIbHOW MOBEPXHOCTU UCMbITYe-
Moro obpasua. Ecnn ogHOBpeMEHHO NPOBOAAT WUCMbITAHUA HECKOJIbKUX UCMbITYEMbIX 06pasLoB, 40CTATOYHO
YCTaHOBUTbL AATUYMKN TOMbKO Ha OLHOM TUMNYHOM UCMbITyEMOM obpasLe.

2) YctaHaBnvBatoT UCNbITYeMbIi o6pasel, B KnumaTUyeckyo kKamepy npy KOMHaTHON Temneparype.

3) MoaxntoyaloT NpMGoOpPbI ANA perncTpauuy TeMmnepaTypbl K aTumkam TeMnepaTypsbl.

4) MopxntoyalT ncnbiTyeMblli 0bpasel, K BHELWHEMY WUCTOYHUKY NUTaHUS, COeAUHUB MNOSOXMUTENbHbIN
BbIBOA MCMbITYEMOro 06pasLa ¢ NoIOXUTENbHbIM BbIXOAOM MCTOYHMKA MUTAHUS Y COOTBETCTBEHHO MOAK/IO-
4/B BTOPOI BbIXOA UCTOYHMKA NuUTaHusA. MogknoyatoT npubop gnsa perucrpauun Toka.

5) 3akpblBalOT KNIMMATUYECKYIO KaMepy ¥ NPOBOAAT TpebyemMoe KO/IMYECTBO LMK/I0B U3MEHEHUS Temne-
patypbl oT (-40 £ 2) °C go (+85 + 2) °C B cooTBeTCTBUMN C rpadmkom Ha pucyHke 10 (200 B nocnegosatesib-
HocTn D wnm 50 ymknos B nocnegosatenbHoctn C, cm. TOCT P 56980.1, pucyHok 1). CKOPOCTb M3MEHEeHUs
TemnepaTtypbl MeXAy HWKHUM W BEPXHMM npeaenamu Ao/mkHa 6biTb He 6onee 100 °C/y. TemnepaTypa uc-
nbiITyemMoro o6pasua Ha HWKHEM M BepXHeM npegenax fO/HKHa ocTaBaTbCs NOCTOSAHHOW He mMeHee 10 MUWH.
Linpkynsaums Bo3fyxa BOKPYr MCMbITyeMblx 06pasuoB fo/MKHA ob6ecrneynBaTb BbINOSIHEHWME TeMnepaTypHbIX
YCNOBUIA ANSA KaxAoro ncnbiTyeMoro obpasua.

Bo BpeMs Harpesa ncnbITyeMoro o6pasua ot MuHyc 40 °C go ntoc 80 °C Ha Hero nogatT NOCTOSAHHbIN
TOK. 3HaYeHne ucnbiTaTesbHOro Toka onpeaenseTcs TEXHO0TNen N3roToBNeHNs UCTbITyeMbIX DOTO3NEKTPU-
YECKNX MOZy/el 1 yCTaHOBMEHO B COOTBETCTBYoLLEl YacT TOCTP 56980.1 (cM. Takxe [3]) B npoyeHTax ot
M3MEPEHHOro 3HAYeHNs TOKa MCMNbITyemMoro o6pasua B TouKe MaKCMMasibHOW moliHocTv npu CYW. Mpu Tem-
nepartype Bbiwe 80 °C, BO Bpems OX/1axWeHs 1 BblAEPXKU Mpu TemnepaTtype MuHyc 40 °C Ha ucnbITyemble
o6pasubl NofalnT TOK, paBHbIl He 6onee yem 1,0 % OT M3MEPEHHOro 3HAYEeHWs ToKa UCMbITyeMOro obpasua
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B TOYKE MaKCUMamnbHOW MOLIHOCTM npu CYWM Ana npoBepkM HEpPaspbIBHOCTU LENEN B UCTLITYEMbIX 06pas-
uax. Ecnu npu Harpese ot MuHyc 40 °C Temnepatypa noAHMMAETCA CAMLIKOM ObICTPO (CO CKOPOCThLIO Bonee
100 °C/4), Ha4ano noga4un UCMbLITATENBHOIO TOKA MOXET ObITh OTNOXEHO A0 TEX MOP, NOKa TEMMepaTypa He
AOCTUrHeT muHyc 20 °C.

Bpemsi umMkna He JOMKHO MPEBbLILATL 6 Y, 3a UCKIIOYEHMEM UCTLITYEMbIX 00Pa3LOB C TAKOW BbICOKOW
TEnsoeMKOCTbIO, YTO MOXET noTpeboBaTbea bonee ANUTENLHOE BPEMS UCNbITAHUNA.

B TeuyeHne BCEro BpeMEeHM MUCMbITAHWI HEMPEPLIBHO PErMCTPUPYIOT TEMNEPATYPY MCNbITyeMbIX 00pas-
LIOB, KOHTPONUPYIOT 3HAaYEHME NOAABAEMOrO TOKA, CMEAAT 3a NOSABNEHNEM OOPLIBOB AMEKTPUYECKUX LIENE B
KaXgoM M3 OQHOBPEMEHHO UCMbITYEMbIX 0OPAa3LIOB U PETMCTPUPYIOT Pe3ynbraTbl HAONOAEHNIA.

MpumeyaHue — B ucnbiTyeMbix obpasliax ¢ HECKOMLKMMI MapanfenbHo COeANHEHHBIMU LienodYkamn goTo-
3MNEeKTPUYECKNX 3rIeMeHTOB 0BpLIB B OAHOM M3 LEMOoYeK NPUBEAET K CHUKEHUIO 3HaYeHWUs ToKa, HO OHO He GYAeT paBHO
Hynto.

6) BbIHUMAIOT UCMbITyeMble 06pasLbl U3 KNMMaTUHECKON Kamepsl.

4.8.4 3aknouynTenbHble UCTNbITAHUA

Mocne BOCCTAHOBMNEHNS B TEYEHNE HE MEHEE OAHOr0 Yaca npu temnepartype (23 + 5) °C n oTHoCUTENb-
HOW BNaXXHOCTU 75 % B peXXMMe XO0N0oCTOro Xoga NpoBOAAT CNeayloLmMe UCMbITaHUA:

- BU3yanbHbIA KOHTPOMb Mo 4.1;

- u3mepeHune BAX n onpeageneHne makCumanbHON MOLLHOCTK 1Mo 4.2 (4.2.3 unn 4.2.4);

- UCMbITaHWE M30MSILIMM HA BMAaroCTOMKOCTb Mo 4.12.

4.8.5 OueHKa pe3ynbTaTtoB UCNbITAHUN

McnbiTaHHble 06pasLpbl CHMTAIOT BblAEPXAaBLUMMU UCTIBITAHUS, ECIN:

- Npv NPOBEAEHUU UCTILITAHWUI OTCYTCTBOBANN 0OPbIBbI ANEKTPUYECKUX LIENEN B UCTILITYEMbIX 0Opa3suax;

- OTCYTCTBYIOT BUAUMbIE (PYHKLMOHArNbHbIE NOBPEXAEHUSA, ykadaHHble B FOCT P 56980.1, pa3den 8,

- CHWXEeHMe MaKCHManbHON BbIXOAHON MOLUHOCTM HE NpeBbIlAaeT 5 % OT 3HaYeHUs, NONyYEHHOro Npu
HavanbHbIX N3MEPEHUSX;

- CONPOTUBNEHWE U30MNALUMK, U3MEPEHHOE NPU NPOBEAEHUN UCTIbITAHNA U30NSALMK HA BNAroCTONKOCTb,
orBevaet TpeboBaHusam 4.12.5.

4.9 TepMOLMKIIMPOBaHUE NPU BbICOKON BIAXHOCTHU

4.9.1 HasnHayeHue

McnbiTaHne npegHasHavyeHo Ans npoBepku CnocobHOCTU hOTOINEKTPUYECKOrO MOAYNA NPOTUBOCTOSTH
BO3JENCTBUIO BbICOKOW TEMMEPaTypbl U BbICOKOW BMAXHOCTU C MOCNEAYIOLUM OXNAXKAEHUEM A0 HWKHEro
npeaensHoro 3HavyeHus paboyeli Temnepartypbl. 3T UCNbITAHUSA HE SBASIIOTCA UCNBITAHUAMMU HA CTOWKOCTb K
TepMUYecKomy yaapy.

4.9.2 NcnbiTaTenbHOe 000pyaoBaHue

a) Knumartuyeckan kamepa C aBTOMaTUYECKMM ynNpaBneHUueM Temneparypoi U BRaxHoCTblo, obecne-
YMBaIoLLAA BbINOMHEHWEe LUUKIOB U3MEHEHUA TEMMNEPaATyPbl N BIIAXHOCTU C OAHUM UMW HECKOSIbKUMU UCTbI-
TyeMbiMu 06pasLamun B COOTBETCTBUM C pucyHkom 10. Linpkynsaumsa Bosgyxa BOKPYr UCNLITYEMbIX 06pa3LoB
[omkHa obecnevnBaTh BbIMONHEHWE TEMNEPATYPHbIX YCROBWIA ANst KAXA0ro UcrbiTyeMoro obpasua.

b) MpucnocobneHns Ans YCTAHOBKM UCMbITYyeMOro obpasua B KnuMaTu4eckon kamepe, obecneumsa-
owme 6ecnpenaTCTBEHHYIO LIMPKYMALUMIO OKpYXXaloLWero Bo3ayxa. TennonpoBOAHOCTb CTOEK U KpenneHui
[OMKHA ObITb HACTONBKO HWU3KOMW, YTOObI C NPAKTUYECKON TOYKU 3PEHUSI UCTIbITYEMBIN 06paseL; MOXHO Oblno
paccMatpuBaTh Kak TEMnOU30NMPOBaHHbLIN.

¢) Cpeacrea U3MEpEeHUsa U perncrpauum TeMmnepaTypbl UCMbLITYEMOro obpasua ¢ TOYHOCTbIO HE MEHee
12,0 °C u noeTopsieMocTbio £0,5 °C.

d) BHeLUHUA UCTOMHUK NUTaHKUA ANS Co3aaHnsa TPeObyeMoro 3HaueHust NOCTOAHHOIO Toka. 3HaueHue uc-
NbITaTENLHOIO TOKa ONPEAENAETCA TEXHONOrMen 3roToBNEeHUs UCMLITYEMbIX (POTOINEKTPUYECKUX MOAYNEN K
YCTaHOBIEHO B COOTBETCTBYIOLWEN YacTn FOCT P 56980.1 (cm. makoke [3]).

e) CpeacTsa perucTpauumm 3Ha4eHuin Toka UCnbITYyeMoro obpasua.
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Temnepartypa o6pasua, °C

1 NONHBLIA LMK |
OTHocuTenbHas KoHTponb OTHOCUTENBLHON
BNAXHOCTH (85 + 5) % BMaXHOCTU OTCYTCTBYET
+85
He meHee 20 4 \ He Gonee 4 4
o BbinonHuts
He Gonee 100 °C/u 10 uknos
+25 \
0
He 6onee 200 °C/v
-40
He meHee 30 muH
1
Bpewm,'q

PucyHok 10 — Mpodunm naMeHeHWs TeMnepaTypbl MCNbITYeMoro obpasLia U BNaxHOCTU NpU TEPMOLKITMPOBaHNUK

4.9.3 NpoBegeHue UCNbITAHUA

1) YcraHaBnNMBAIOT AaTYMKM TEMMNEPATYPbl B CepeanHe NUUEBOW UNU ThiNIbHOM MOBEPXHOCTU UCTILITYE-
Moro obpasua. Ecnvm 0gHOBpPeMEHHO NPOBOAAT UCMLITAHUA HECKOSIbKMX MCMbITYEMbIX 00pasLIoB, AOCTAaTOMHO
YyCTaHOBUTb AaTYMKM TONBKO HA OA4HOM TUMUYHOM UCTILITYEMOM Obpasue.

2) YcTaHaBnMBAKOT UCNLITYEMbIN 00pa3eL] B KMTMMaTUYECKYI0 Kamepy Npy KOMHATHON Temneparype.

3) MoakniovatoT NpubopbI ANa perucTpauumu TeMneparypbl K 4atymkam Temneparypbl.

4) Moakno4atloT UCMbITYEMbIE 00paseL, K BHELUHEMY UCTOYHUKY MUTAHUA, COEAUHUB NOMOXUTENbHLIN
BbIBOA UCNbITYEMOro o6pasua ¢ NonoXMTenbHbIM BbIXOAOM UCTOYHUKA MUTAHWUA U COOTBETCTBEHHO MOAKIIO-
YMB BTOPOM BbIXOA MCTOYHMKA nuTaHus. Mogknioyaot npubop AnA perucrpauum Toka.

4) 3akpbIBalOT KNMUMAaTUYECKYIO KaMepy 1 NpoBoAAT 10 LMKIOB UCMbITAHWI B COOTBETCTBUM C rpaddukoM
Ha pucyHke 10. OTKNOHEHWe TemnepaTypbl UCMbLITYeMOro obpasua Ha HwkHeEM (MuHyC 40 °C) n BepxHem
(nntoc 85 °C) npepenax He AOMKHO NpeBbilwaTh +2°. OTHOCUTENbHASA BAAXHOCTb NPU AOCTUXEHUN MaKCK-
ManbHOro 3Ha4YeHusa Temnepartypbl 85 °C gomkHa noaaepkuBaTbCA Ha yposHe (85 + 5) %. Liupkynauma Bos-
Zlyxa BOKpYr UCMbITYyeMoro o6pasua formkHa 00ecnevmBarb BbINMONMHEHNE ATt HETO TEMNEPATYPHbIX YCNOBUNA.

B TeueHne BCEro BPEMEHMW UCNbITaHUWA HEMPEPbLIBHO PErMCTPUPYIOT TEMNEPaTYpPy UCMbITYeMbIX 00pas-
LIOB, KOHTPONUPYIOT 3HAYEHME NOAABAEMOrO TOKa, CNEAsT 3a NosiBNeHuemM oOpbLIBOB INEKTPUUECKUX LIENEN B
KaX{qoMm 13 0OIHOBPEMEHHO UCNbITYEMbIX 0OPa3LOB M PETUCTPUPYIOT pe3ynbTaTtbl HAbNIOAEHUN.

MpumeyaHne — B UcnbITyeMblx obpa3sLjax ¢ HECKONMBKUMU NapannefibHo CoefUHEHHBIMU LienoYkammn ¢oTo-
3MEKTPUYECKMX 3rIEMEHTOB pa3phbiB B OAHOW U3 LieNodek NpuUBELET K CHUXKEHWIO 3HAaYEHUA ToKa, HO OHO He ByfleT paBHO
Hyrto.

5) BbIHUMAIOT UCTbITYEMbIN 0Opa3eL U3 KNMMaTM4ecKoW Kamepbl.

4.9.4 3aknounTenbHble UCNbITAHUA

Mocne BOCCTaHOBNEHUA B TEYEHUE HE MEHee OHOro Yaca npu Temneparype (23 + 5) °C u oTHocuTens-
HOW BNaXHOCTN 75 % B pexXMMe XOroCcToro xoAa npoBoAAT Crieayowme UCnbiTaHus:

- BM3yarnbHbli KOHTPONb NO 4.1;

- namepenue BAX n onpegeneHme makCMuMarnbHOW MOLLHOCTY N0 4.2 (4.2.3 unu 4.2 4);

- UCNbITAHME M30NALMKN HA BIAroCTOMKOCTb Mo 4.12.

4.9.5 OueHKa pe3ynbTaToB UCNbITAHUNA

McnbiTaHHbIe 06pasLbl CHUTAIOT BblAEPKABLLUMMU UCTILITAHUA, €CNU:

- NpW NpOBeAEHUN UCNIbITAHUI OTCYTCTBOBaNM 0OPbIBbI ANEKTPUYECKUX LieNeil B UCNbITyeMbiX 06pa3suax;
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- OTCYTCTBYHOT BUAMMbIE (DYHKLMOHANMBHbIE NOBPEXAEHURA, yKa3aHHble B FTOCT P 56980.1, pasden 8,

- CHWXEeHWe MaKCUManbHOW BbIXOAHOM MOLUHOCTU He NpeBbIwaeT 5 % OT 3Ha4eHUs, NOSy4YEHHOrO Npu
Ha4vanbHbIX N3MEPEHNAX;

- conpoTtuBneHne nsonsauuu, ~SMepeHHoe npu nposeaeHUn ncnbiTaHuA n3onAauun Ha BnaFOCTOI}iKOCTb,
oTBe4vaet TpeboBaHusam 4.12.5.

4.10 VcnbiTaHUe Ha BO3OEeNCTBUE BbICOKOW TEMNEPATYPbI NPU BbICOKOW BRAXHOCTH

4.10.1 HasHa4yeHue

WcnbiTaHne npegHasHayeHo Ans NPOBEPKM CMOCOGHOCTM UCNLITYEMbIX 06pa3sLoB NPOTMBOCTOSATL NpO-
HWKHOBEHUIO BNaru Npu ee AnuTensHOM BO3AENCTBUM NPU BLICOKOW Temneparype.

4.10.2 NMpoBeneHue ncnbITaHUA

WcneitaHus npoeogat no FOCT P M3K 60068-2-78 npu cneaytowmx yCnoBusx:

- Temneparypa ucnoitTaHui: (85 = 2) °C;

- OTHOCUTENbHAA BNAXHOCTb: (85 * 5) %;

- MPOAOMKUTENBHOCTD: (1000,%) Y.

B TeueHne BCEro BPEMEHU UCMbITAHUI HEMPEPLIBHO PEMMCTPUPYIOT TEMNEPATYpy UCNLITYEMbIX 00pa3-
LIOB, KOHTPONMUPYIOT 3HAYEHWE NOAAaBaAEMOro TOKa, CNeasAT 3a NOsABAEHWEM OOPLIBOB INEKTPUIECKUX Lieneii B
Ka)KaoM M3 OAHOBPEMEHHO UCMbITYEMbIX 00Pa3LiOB U PErMCTPUPYIOT Pe3ynbTaTbhl HAONIAEHWIA.

4.10.3 3aknounTenbHble UCNbITAHUA

Mocne BOCCTaHOBIEHUA B TE@YEHME HE MEHEE O4HOro Yaca npu Temneparype (23 £ 5) °C n oTHOCUTENDb-
HOW BNaXXHOCTU 75 % B PEXMME XONOCTOro Xo4a NMPOBOAAT CNeaylowme NCNbITaHnA:

- BU3yanbHblil KOHTPOMb MO 4.1;

- nsmepenue BAX u onpegeneHme makcumanbHON MOLWHOCTU No 4.2 (4.2.3 unn 4.2.4);

- UCMbITAHWE M30MALMN Ha BNaroCTOMKOCTb Mo 4.12.

4.10.4 OueHka pe3ynbTaToB UCNbITAHUIA

McnbiTaHHble 06pasLUbl CHUTAIOT BbIAEPXKABLUMMU UCMLITAHUSA, €CAK:

- NPV NPOBEAEHUW UCNBITAHUIA OTCYTCTBOBANM 0BPbIBLI 3MEKTPUYECKUX Lieneli B UCNbITYEMbIX 00pasLax;

- OTCYTCTBYIOT BUAMMbIE (DYHKLMOHAmMbHbIE NOBPEXAEHURA, yka3aHHble B FTOCT P 56980.1, pasden 8,

- CHWXEHWE MaKCUMarbHOW BbIXOAHON MOLLHOCTU HE MPEBLILLAET 5 % OT 3HAYEHUSA, NONYYEHHOTo NPU
HayarnbHbIX U3MEPEHUAX;

- conpotuBneHue nondauyuu, uMepeHHoe npu nposeaeHUn UCnbiTaHUA U30nALuMn Ha BJ'IaI'OCTOﬁKOCTb,
oTBe4vaet TpeboBaHusam 4.12.5.

4.11 AcnbiTaHUA HAAEXHOCTU CPEeACTB BHEWHUX COeAUHEHUN

4.11.1 HasHayeHue

McnbiTanua npeaHasHayeHbl Anst NPOBEPKU TOr0, YTO CPeACTBa NOAKIMIOMEHUS BHELLHUX SNEKTPUECKUX
uenen u ux kpenneHue MoryT NpOTUBOCTOSATb MEXaHMYECKUM Harpy3kam, BOSHUKHOBEHWE KOTOPbIX BO3MOXHO
npu HOpMAasnbHbLIX YCNOBUAX MOHTaXa U aKkcnnyarauum oTo3NeKTPUYEcKoro Moayns.

4.11.2 Npoeepka NPOYHOCTU KPensieHUA KOMMYTaLMOHHON KOPOGKMU

4.11.2.1 UcnbiTaTensHoe obopyaoBaHue

Mpu npoBeaeHUn UcnNbITaHUA HEOOXOAUMBI CPEACTBA AN NpUoXeHus cunbl 40 H K LIEHTPY noBepxHO-
CTel KOMMYTaLMOHHOM KOPOOKU UCIbITyeMOro obpasiia Takum 06pa3om, YToObl HA KOMMYTALIMOHHYIO KOPOOKY
He 6bIno BO3AEHCTBUA KPYTALLETO MOMEHTA.

KpenneHue cpeacTB NPUINOXEHUS YCUIUSA K KOMMYTaLMOHHOW KOPOOKE HE AOIDKHO BNUATL HA €€ (DYHK-
UMOHarnbHbIE CBOWCTBA.

4.11.2.2 MNposeaeHne ucnbITaHuA

McnbiTanue NpoBOAST B UHTEpPBane OT ABYX [10 YETbIPEX YAaCOB MOCMe TEPMOLMKITMPOBAHUS NPU BbICO-
KON BMA>HOCTH.

McnbiTaHue BLINOMAHSIOT B COOTBETCTBUM C METOAOM ONnpeAerneHus NPO4YHOCTU BLIBOAOB U HEPA3bEMHbIX
KpeneXHbIX yCTPONCTB (CM. [12]).

1) K koMMyTauuOHHOM KOpobOke npuknaabiBaiotT cuny B 40 H napannenbLHO BHELUHEW NMOBEPXHOCTU UC-
nbityemoro o6pasua, Ha KOTOPOW YCTAHOBIEHA KOMMYTaLMOHHAA KopoOka. Cuny NpuknaabiBaloT B TEYEHUE
(10 £ 1) c nocnegoBaTensHO B KaX{I0M HanpaeneHWn napannenbHoO Kpasm ucnbityemoro odpasuya ¢ warom
90°. [lo ypoBHs 40 H npuknaasiBaemas cuna A0pkHa BO3pacTarb NnaBHO, 6e3 pbiBKOB.
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2) B ueHTpe BepxHel NOBEPXHOCTU KOMMYTALMOHHOW KOPOBKU npuknaasisatot cuny 40 H nepnerauky-
NAPHO NOBEPXHOCTU, Ha KOTOPOM YCTaHOBMEHa KOMMYTaLMOHHasA kKopobka. Cuny npuknagbiBaioT B TEYEHME
(10 £ 1) c. Oo ypoBHs 40 H npuknagbiBaemMasi cuna 0okHa Bo3pactartb NnasHO, 6e3 pbiBKOB.

4.11.2.3 3akno4yutenbHble UCMbITaHUA

[N OUEHKU N3MEHEHNUS COCTOAHWA UCMBITAHHOTO 0Opa3sua NPOBOAAT CReAyoLUe UCTbITAHNSA:

- BU3yarbHbIA KOHTPONb Mo 4.1;

- UCNbITaHWe U30NSLMK Ha BMAroCTOMKOCTb Mo 4.12.

4.11.2.4 OueHka pesynsraToB UCMbITaHWUI

McnbiTaHHble 06pasLbl CHUTAKOT BblAEPXKABLUMMW UCMbITAHWUSA, ECIIN:

- OTCYTCTBYIOT CMELLEHUS KOMMYTALMOHHOW KOPOOKM OTHOCUTENBHO MOBEPXHOCTW, HA KOTOPOW OHA
yCTaHOBMEHA, NPUBOAALLNE K YXYALUEHUIO N30NALMOHHLIX CBOWCTB;

- OTCYTCTBYIOT BUAMMbIE (DYHKLIMOHANMbHLIE NOBPEXAeHus, ykasaHHole B FOCT P 56980.1, pa3den 8,

- COMPOTUBIEHME U30NALMN, N3MEPEHHOE NPU NPOBEAEHUN UCNbITAHWA U3ONALMKU HA BMAroCTOMKOCTb,
oTBe4vaet TpeboBaHuam 4.12.5.

4.11.3 VcnbITaHUA HaAEXKHOCTU 3aKpenrieHusa kabenei n NpoBoaoB

3T0 ncnbITaHWE COBMNAZaeT C UCMbITAaHUEM KOMMYTaLMOHHBLIX kopobok no MOCT P 56981, 5.4.12. Bce
KOMMYTaLMOHHbIE KOPOBKU, NPEeAHAa3HAYEHHbIE A1A YCTAHOBKM B (POTOIMEKTPUIECKUX MOAYISAX, AOMKHBI COOT-
BeTcTBoBaTh TpebosaHusm FOCT P 569871 n BbigepxaTb YCTAHOBIIEHHbIE B HEM UCMbITAHUA. [109TOMY NpoBe-
AeHue AaHHOr0 UCNbITaHUA NPU NOATBEMKAEHUN COOTBETCTBUA TEXHUYECKUM TpeOOoBaHUAM He 0053aTeNbHO.

B npoTokone ucnbiTaHuin A0MmKHbI ObITh YKa3aHbl HAa3BaHME W AaTa UcnbITatensHon naboparopuu, koraa
NPOBOAUIIUCH UCTILITAHUSA KOMMYTaLUOHHON (bIX) KOPOOKU(OK), U nX pesynbsratbl. COOTBETCTBME KOMMYTAaLMUOH-
HoI kopobku Tpebosanusam FOCT P 56981 cnenyet noATBEPAUTb COOTBETCTBYIOLLIMMU 3aNUCSIMU U OKYMEH-
TaMu B TEXHUYECKON JOKYMEHTaLUuu.

McnbiTaHne He NPUMEHUMO K KOMMYTaLUMOHHBIM KOPOOKam CO BCTPOEHHbLIMU 3NEKTPUYECKUMU Coeau-
HUTENsIMU. Takme KOMMYTALMUOHHbIE KOPOOKM HE NPOXOAAT 9TO UCMbITaHne. JaHHyl0 0COOEHHOCTb KOMMYTa-
LMOHHOW KOpOOKKU cneayetr OTMETUTL B NMPOTOKOMNE UCMbITaHUA. OfHAKO SNEKTPUYECKME COEAUHUTENN TaKKe
OOMXKHbI BblaepXKaTb 3TU UcnbiTaHua no FOCT P 57230, 9.4.8, npn o6s13aTeNbHOM NOATBEPXKAEHUU COOTBET-
cTBua TpedoBanusam FOCT P 57230, 0 4eM AOMmxHbl OblTb COOTBETCTBYIOWME NOATBEPXKAAOWMNE AOKYMEHTbI
W AaHHble N0 STOMY UCMbITaHUIO.

4.12 /icnbiTaHUe U30NALMU HA BNAroCTOMKOCTb

4.12.1 HasHa4yeHue

McnbiTaHne npeaHasHavYeHo AnA OLEHKW BO3MOXHOCTU MOBPEXAEHUsT M30Mnsiuun (POTOINEKTPUYECKOTO
MoZyns npu paboTe B yCNOBUAX NOBBILLEHHON BNAXHOCTN U NPOBEPKU TOTO, YTO BNAXHOCTb, CO3/1aBaemMasi 10-
XKOeM, TYMaHOM, POCOI WUITN TalOLMM CHErOM, HE MPOHMKAET K TOKOBEAYLLMM YaCTAM MOAYNSA, [1e OHA MOXET
BbI3BaTb KOPPO3UIO, KOPOTKOE 3aMblKaHWUe Unu co3aarb yrposy 6e30nacHoOCTH.

4.12.2 UcnbiTaTensHoe o6opyaoBaHue

a) Herny6okui noaaoH unu 6ak 4OCTaTOMHOIO pasmepa Anst NoMeLLEeHUst UCNbITyemMoro obpasia Bmecre
C paMoii B XXMAKOCTb B rOPU3OHTaNbHOM NOMOXKEHUU. [104A80H Unu 6ak AOMKHLI COAEPXKaTb XXUAKOCTb ANs UC-
NbITAHUI — BOAY WIK pacTBOP, OTBEYaloWme cneayowmm TpeboBaHusm:

- conportuenexue: 3500 OM-CM Unu MeHee;

- Temneparypa: (22 + 2) °C.

O6bem xuakocTu U rmyobuHa nogaoHa unu 6aka gosmkHbI ObiTh 10CTATOYHBIMU ATSI TOFO, YTOObI UCTILITY-
emblii 00pa3seL) Obin MONMHOCTLIO NOTPYXEH B XMAKOCTb, 3a UCKIIOYEHMEM BBOAOB KOMMYTaLMOHHOW KOPOOKH,
KOTOpbIE HE pacCYMTaHbl Ha NOrpyXeHue.

b) OBopyanosaHue AnA pasdpbI3rMBaHWUA ykazaHHOM >XMAKOCTU, €CAU HE NPefyCMOTPEHO MOrpy>KeHue
BCEW KOMMYTALMOHHOW KOPOOKN.

¢) MNpubop ana namepeHusi CONPOTMBNEHUS U30NSILIMK, KOTOPLIN obecneunBaeT cneayiolme PyHKUUK:

- OrpaHu4yeHue TokKa;

- nojayvy HanpspKeHUs NOCTOSAHHOTO TOKa, 3Ha4YeHue KoToporo pasHo 500 B unu makcumansHOMY HOMU-
HanbHOMY HanpPSHKEHMIO NOCTOSAAHHOIO TOKa )OTOSNEKTPUUECKON CUCTEMBI, B KOTOPYIO MOXET ObiTb YCTAHOB-
NeH ucnbiTyeMblin 06paseL; B 3aBUCMMOCTHM OT TOT0, Kakoe U3 Hux Gonblue. BenuuuHa HanpspkeHUs A0omkHa
N3MEPATLCH C TOYHOCTLIO HEe MeHee 2 %);

- U3MepeHue Toka No MUNNUuaMnepHoON LwKane;

- M3MepeHue CONPOTUBIEHUS, €CnU HEOOX0AUMO.
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AnA BbINONHEHMA 3TUX PYHKLWUIA MOTYT ObITb MCMONBb30BaHbI OAHO UM HECKONBKO Pa3nUYHbLIX YCTPOWCTB.

4.12.3 MNpoBeaeHne UcnbITaHNA

Bce coegmHeHna AOMKHbI COOTBETCTBOBATL peKOMEHAALUAM U3FOTOBUTENS MO BbINOMHEHWUIO NPOBOAKM
Ha MecTe JKcnnyarauum, U, KpoMe TOoro, HeoBxoAnMO NPUHATL MEPbI, NpeaynpeXxaanLme nNosiBNEHNE TOKOB
YTEUKM Yepes NpoBOAKY NPMOOPOB, NOAKMIOYEHHbIX K UCMbITYyeMOMY 0BpasLy.

1) HanonHsotT nogaoH unm 6ak »MAKOCTbIO AN UCNbITAHWIA, YKa3aHHo! B 10.12.2.

2) YcTaHaBnuBalOT MEPEMbIYKY MEXOY BbIBOAAMW MCMbITYEMOro obpasua v noACOEAUHSIOT K HUM
NPOBOAHWK ANA COEAUHEHUA C NPpUBOPOM ANS USMEPEHUSI CONPOTUBMNEHUS U3ONSILIUK.

3) Morpy»xatoT ucneiryemMblil obpasel B NoaA0H unu 6ak ¢ XXUAKOCTbIO ANs UCMbITaHUW Ha ryOuHy, ao-
CTaTOYHYIO 41151 MOKPbITUS BCEX MOBEPXHOCTEN, 3@ UCKIO4EHUEM BBOAOB KOMMYTaLMOHHON KOPOOKU, KOTOpble
He paccyuTaHbl Ha norpyxeHue. Ecnu ucneiTyemelil 06paseL, BKIOYAET pasbeMHbIE COEAUHUTENN, COEANHU-
Tenu JomkHbI ObITb COBPaHbl U MECTa COEAUHEHUI AOMKHbI ObITb NOrPY>XXEHbI B XXMAKOCTb.

4) CoeaunHSIOT BbIBOAbI UCTILITYEMOTO 06pasua ¢ NonoxuTernbHbIM BbIXOAOM Npubopa ans usmepeHus
CONPOTUBINEHUS U3ONALIMU.

MpucoeanHSAIOT K OTPULIATENBHOMY BbIXO4Y M3MepUTENbHOTO NpMbopa COOTBETCTBYIOLLMI NPOBOAHUK W
NOrpy>arT BTOPOIN KOHEL, NPOBOAHUKA B XXUAKOCTb AN UCTIbITAHWIA.

POoTO3NEKTPUYECKNE MOAYNN, UITOTOBMEHHBLIE MO HEKOTOPLIM TEXHONOMUAM, MOTYT OblTb YyBCTBUTENbHbI-
MW K CTaTU4€CKON nonsapu3aumn, ecrnv Moaynb HaXoAMTCA NOA NOMOXMUTENbHLIM NMOTEHLMANOM Ha pamMe. B sTom
cryyae nofknoveHune npubopa Ana U3MEPEHUA CONPOTUBNEHUA M3ONALMU K UCTILITYEMbIM 06pasLam AOMKHO
BbINOSHATLCA C NPOTMBOMNOSIOKHON NMOMAPHOCTLIO, AAHHbIE O YYBCTBUTENMLHOCTU UCTILITYEMbIX 06pasLoB K CTa-
TUYECKON NONSAPW3aLMmn A0MKHbI ObITb NPEAOCTaBNEHbI U3TOTOBUTENEM U 3aHECEHDI B MPOTOKON UCTILITAHUA.

TwarensHO 00pbLI3rMBaIOT XUAKOCTLIO, yka3aHHou B 10.12.2, kabenbHble BBOAbI.

5) Co ckopocTblo He 6onee 500 B/c yBenuunBaloT HanpshkeHne Ha ucnbIryeMom obpasue ao 500 B unu
[0 MakCUMaribHO HOMWHANbLHOIO HaNPSHXKEHNS NOCTOSIHHOTO TOKa (POTOINEKTPUUECKOW CUCTEMBI, B KOTOPYIO
MOXET ObITb YCTAHOBMEH UCMbITYEMBIN 0Opasel, B 3aBUCUMOCTU OT TOT0, Kakoe M3 HUX Gonblue.

6) Moagaepx1BalOT HaNPSKEHNE HA STOM YPOBHE A0 MOMEHTA CTabunu3aumm ToKa yTeuku u ewe 2 MUH
nocne crabunu3auuu ero 3Ha4eHus.

B TeyeHue Bcero BpeMeHW UCNbITAHWI TLATENBHO OOPLI3rMBAIOT YKA3aHHOMW XXMAKOCTbIO kabenbHble
BBOAbI KOMMYTaLWOHHON KOPOOKMN, €Cnu OHU He MOrPyXXeHbl B XXUAKOCTb, U MECTA COEAMHEHUN PasbeMHbIX
coeMHUTENEN, €Cny UCTLITYEMbIN 0Opa3seL| BKMIOYAET pasbeMHbIE COeAUHUTENMN.

7) Peructpupyior npunoXxeHHoe HanpspkeHue u Tok. Onpeaensior conpoTuBneHne n3onaummn UCnbiTye-
mMoro o6pasua.

8) CHMXAIOT NPUINOXXEHHOE HaNpPsKeHUe A0 HyNs M YCTaHaBNMBAIOT NepeMblvKy MeXay BbiIBOAAMM U3-
MepuTenbHOro npubopa ana copoca 0CTaTO4HOrO HaNpPSHKEHUS UCMILITYEMOro o6pasua.

9) YOupaioT nepemMbiuKy MeXay BbIBOAAMU M3MEPUTENLHOIO Npubopa u OTCOSAMUHAIOT N3MEPUTENBHbIN
npubop OT ucnbITyemoro obpasua.

10) CmMblBaKOT C UCMILITYEMOrO 06pasLa ucnbiTaTenbHYI0 XUAKOCTb. Mepea NpoaomMKEHNEM UCNbITAHUN
UCMONb30BAHHASA XUAKOCTb C UCMLITYEMOro 06pa3sua AormkHa ObITb MONHOCTBLIO CMbITA.

4.12.4 3aknouyuTesibHble UCNbITAHUA

[poBOAAT BM3yanbHbI KOHTPONL Mo 4.1. B TOM uncne onpeaensalT Hanuuue cneaos HapyLwweHus uso-
NAUUK, NOBEPXHOCTHOTO Npobos unu 06pa3oBaHusi Ny3blpbKOB.

4.12.5 OueHka pe3ynbTaToB UCTIbITAHUN

McnbiTaHHble 06pa3ubl CHATAIOT BbIAEPXKABLUMMU UCTILITAHUS, E€CIIN:

- OTCYTCTBYIOT BUAMUMbIE (DYHKUMOHANbHLIE NOBPEXAEeHUs, ykasaHHble B [OCT P 56980.1, pa3den 8,
Cnefbl HapyLeHUst U30MALMKU U MOBEPXHOCTHOrO NPobos;

- ANS UCMbITYeMbiX 06pa3LoB ¢ paboyeil NOBEPXHOCTLIO MeHee 0,1 M2 CONPOTUBAEHUE M3ONALMN CO-
cTaBndaeT He meHee 400 MOw;

- AN ucnbITyembix 06pasLos ¢ paboyeii NoBepxHOCTLIO Gonee 0,1 M2 nponsseaeHUe U3MEPEHHOTO CO-
NPOTUBNEHNA U3ONALMMU U NNOLAAM MOAYMA COCTaBNsieT He MeHee 40 MOM:M2.

4.13 UcnbiTaHue Ha BO3aeNCTBUE CTaTUYECKOW MeXaHUYeCKOWU Harpy3ku

4.13.1 OOwWwMe nonoxeHus

VcrbiTaHne npefHasHa4yeHo Ans OLEHKM CMOCOBHOCTU (hOTOIMNEKTPUUECKUX MOAYNEN NPOTUBOCTOSTb
CTaTUYECKUM MEXAHUYECKUM Harpy3kam, BO3HUKAIOLLMM B HOPManbHbIX YCNOBUAX SKCMMyaTauumn us-3a Knu-
Martnyeckux akTopoB, TakUX Kak BETEP, CHEN, nea u T. .
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B ucnblTaHuM NpoBepsatoT CTOMKOCTb K HArpy3kam, KOTOpble MOryT BO3HUKHYTb NPU HOPMaribHbIX YCIO-
BUAX 9KCMnyaTauuu B 00bIYHbIX KMTMMATMYECKUX 30HaX (cM. [1]), B ymepeHHOM knumare. OnpeaeneHue MUHU-
MaribHOW CTaTM4eCKOW Harpy3ku, Npu KOTOPOW NPOM3OMAET paspyLUEHUE UCTLITYEMOro (hOTOANEKTPUYECKOTO
MOAYNS, HE SIBNSAETCA LEnNbl HACTOALLEro ctaHgapra. Takasi Harpy3ka 3aBUCUT OT KOHCTPYKLUM, NPUHSATBIX
TpeboBaHuii K MEXaHUYECKNM XapaKTepUCTUKaMm, yCrnoBUin YCTAHOBKU, KITMMaTUUECKUX YCNOBUM, U ee onpeae-
neHue MoxeT TpeboBaTk D0Nee BbICOKUX UCTbITATENbHBIX HArPY30K M MHbIX 3HAYEHUI KoadhdmLmeHTa 3anaca.

B ucnbITaHMAX NPOBEPSAIOT CTOWKOCTb UCTLITYEMbIX (POTOINEKTPUYECKUX MOAYNEN K BO3AEWHCTBUIO pac-
YETHOWN MEXaHUYEeCKON Harpy3Kku, ykasaHHON U3rotosutenem. McnoitatensHas Harpyska onpeaensierca Kak:

Pmcx=7m'P’ @

rae P, — WCMbITaTeNbHasA Harpyska,
P — pac4eTHasd Harpyska,;
Y — KO3(PMLMEHT 3anaca NPoYHOCTH, ¥, 2 1,5.

CraHgaprHas pacyeTHas Harpyska coctasnsier 1600 Na ¢ o6oux HanpaBneHuin (Ha NMLEBYIO CTOPOHY
W Ha ThiNIbHYIO CTOPOHY), ¥, = 1,5 N COOTBETCTBYIOLAA MUHMMATNbLHAS UCTILITATENLHAA HArpy3ka COCTaBNsAET
2400 Ma. Ana HeKOTOpbIX CNOCOOOB YCTAHOBKM M YCMOBUIA SKCTlyaTaLMu U3roTOBUTENb MOXET YCTAHABIIU-
BaTb OOMee BbICOKME PACYETHBIE HArPy3KW ANsi MONOXUTENBLHBIX (BBEPX) U OTpULIATENbHLIX (BHM3) Hanpaene-
HUIA, a TaKKe YBENUYEHHbIE KOI(PULMEHTLI 3anaca NPOYHOCTH ¥,,. Hanpumep pacyeTHbIE NONMOXUTENLHYIO
Harpysky 3600 Ma u oTpuuarensHyto 2400 MNa ¢ koaghcuumMeHTOM 3anaca NpodHoCTH v, = 1,5. B aTom crnyuae
nonoXuTenbHas nenbiTarensHasa Harpyska 5400 Ma u otpuuarenbHas — 3600 Ma. PacyeTHas Harpy3ka(u) u
KoapbdumumeHT(bl) 3anaca AOMiHbI ObITh YKa3aHbl B AOKYMEHTALMM U3TOTOBUTENA ANA Kaxaoro cnocoba ycra-
HOBKM UCMLITYEMOTr0 (hOTOINEKTPUYECKOTO MOAYNA.

MpumevyaHus

1 UcnbiTaTensHas Harpyska 2400 lNMa cooTBeTCTBYET AaBNEHUIO NMPU ckopocTu BeTpa 130 km/d (npumepHo 800 Ma) ¢
KoathhMLIMEHTOM 3anaca NpoYHOCT 3 ANs y4eTa NopLIBOB BeTpa. PekoMeHayeMas ucnbiTaTenbHas Harpyska ans pabotsl
B YCMOBUSAX CUNBHOMO HaKoMneHus cHera unu nosfaa 5400 Na.

2 B 3TWX UCMNBITAHUSX He YYUTLIBAETCA BO3AEWCTBME HEPaBHOMEPHBLIX CHETOBLIX Harpy3ok.

[OnAa HekoTOpbIX CNOCOBOB YCTAHOBKU (POTOINEKTPUYECKOTO MOAYNSA U KMIMMATUYECKUX YCIOBUW MOTYT
GbITb HEOBXOAUMBI ONONHUTENbHLIE TPEOOBaAHUS.

4.13.2 UcnbiTatenbHoe 060pyaoBaHue

a) YKecrtkoe ucnbitatenbHoe OCHOBaHWE ANA YCTAHOBKM UCMbITYEeMOro o6pasua nuuesoit (patoyeit) no-
BEPXHOCTbIO, HANPABMNEHHOW BBEPX UMM BHU3. UcnbiTatenbHOEe OCHOBAHUE U MPUCNOCODNEeHna, noaaepxu-
BaloLLMe UCMbITATENBHOE OCHOBaHME (Hanpumep, Gpycks), AOMKHLI 0becneunBaTtb cBoBOAHLIN Nporné uc-
NbITyemoro obpasua npu NpUNoXXeHUU Harpy3ku, C y4eToM OrpaHUIeHui, CBSI3aHHbIX CO CNOCOOOM YCTaHOBKU
ucnbiTyemoro obpasua, ykasaHHbIM U3rOTOBUTENEM.

A Take npucnocobneHus Ans NOAAEPXKKM UCMLITATENBHOIO OCHOBAHUSI C UCTILITYEMbIM 06pa3LOM (Ha-
npumep, 6pycbs).

b) Mpy3bl unu uHbIE CpeaCcTBa ANS cO3aaHnA Tpebyemoli NOCTENEHHO BO3pacTaloLLEn, paBHOMEPHO pac-
npeaeneHHon Harpy3sKku.

MpumMevyaHue — UcnbiTaTernbHas Harpy3ska MOXeT ObITb co3iaHa NHEBMaTUYECKUMU cpeacTBamu nubo rpysa-
MU, MOKPLIBaIOLLUMU BCIO MOBEPXHOCTb.

¢) Mpubopskl Ana peructpaumu oOpLIBOB 3NEKTPUYECKMX Lienei UCNbITyeMoro obpasua BO BpeEMS UC-
NbITAHWNA.

d) CpeacrBa KOHTPONSl TEMMEpAaTypbl OKpY>XXatoLLUeii cpeabl u, ecnu Heobxoanmo, cpeacTea ansa obecne-
YeHus1 ee 3Ha4YeHUs Ha ypoBHe (25 £ 5) °C.

4.13.3 NMpoBeaeHne UcnbiTaHUA

WcnbiTaHus npoBOAAT Npy Temnepatype okpyXatowlen cpeabl (25 + 5) °C.

1) YcraHaBnuBaloT UCTbITyeMbIl oBpa3sel Ha XeCTKOM OCHOBaHUM NO cnocoby, ykasaHHOMY U3roTOBUTE-
nem, BKIo4asi CpeacrBa KpenneHus (3aXumbl, CKOObI 1 T. 1.).

Ecnu n3rotoBuTenem ykasaHo HECKOMbKO CMOCOBOB YCTAHOBKM UCTILITYEMbIX (DOTOINEKTPUHECKUX MO-
Aynei, Ans Kaxaoro cnocoba ucnbiTaHa A0MKHbI ObITb NPOBEAEHbI OTAENbHO. [1nsi BceX cnoco60B MOHTaXa
UCNbITyeMbll 00pa3seL] yCTaHaBNMBAIOT B BAPUAHTE C HaMXYALLUMM PacnonoXeHueM Touek kpenneHus. Obbiy-
HO 3TO BApUaHT C HaMBONbLLUMM PACCTOSIHUEM MEXAY TOYKAMU KPENMEHUS.
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Ecnu usrotoButenem He ykasaHo UHOE U aBneHue ByaeT co3aaBaTbes rpy3aMm, UCnbITyeMbli obpasel,
OOMkKeH ObITb YCTAHOBMNEH FOPU3OHTaNbHO, NMMLEBOW NOBEPXHOCTLIO BBEPX.

OnucaHne cnocoboB YCTaHOBKM UCNbITYyeMoro obpasua u cororpadum 40mMKHO ObiTb BHECEHO B NPO-
TOKOA UCNbITAHUN.

2) MoakmoyaloT K UCTIbLITYeMOMY 00pasLly npubopbl, ¢ NOMOLLBIO KOTOPbIX MOXHO 0OHapYXMUTb 00pLIB
BHYTPEHHUX 3NEKTPUUYECKUX Lienen UCnbiTyemMoro obpasua Bo BpeMsi UCNbITAHUN.

3) K nuueBoi noBepxHOCTU UCMILITYEMOro 00pa3La NpMKNaabIBalOT PABHOMEPHO pacnpefeneHHyio Ha-
rpy3Ky, NfaBHO BO3pacTaloLLyio A0 ypoBHsi 2400 Ma unm apyroro TpeGyeMoro 3Ha4eHUa UCNbLITATENBLHON Ha-
rpy3ku (cm. 4.13.1). CosgaBaemasn Ha NOBEPXHOCTM MOAYNSA UCNbITATENbHASA HArpy3ka AOMkHA ObiTb paBHO-
MepHOii B npeaenax =5 %.

COXpaHAIOT Harpy>XeHHOe COCTOSIHME UCMbITyeMoro obpasua B TevyeHue 1 4. Npu 3TOM HenpepbiBHO
KOHTPOSNUPYIOT COCTOSIHUE 3MEKTPUYECKUX LiENen UCMbITyemMoro obpasua u Temneparypy OKpy>XatoLlen cpebl.
DUKCUPYIOT BOZHUKHOBEHUE OOPLIBOB 3NEKTPUUECKUX Lienen ucnoiryemoro obpasua. Ecnu Heobxogumo, noa-
AepXnBaloT TeMnepatypy oKpy>xatoLei cpeabl Ha ypoBHe (25 + 5) °C.

n puMmed4yaHune — B UcnbITyeMbIxX oGpaauax C HEeCKONTIbKUMU napannenbHo coeqUuHeHHbIMU Lieno4vkamMu ¢OTO—
ANEKTPUYECKNX BNEMEHTOB 06pLIB B OAHOI U3 LIENoYeK NPUBEAET K CHWKEHUIO 3HAUEHUS TOKa, HO OHO He ByaeT paBHO
Hy"H0.

4) MepesopaymBaloT UCnbITyeMblit obpasel, Ha 180° Takum oOpa3om, YTOObI NULEBasA M TbiflbHAs Mo-
BEPXHOCTb MOMEHSANMMCb MECTaMM, U BbINOMHAIOT 31an 3 Ans TbiNMbHON NOBEPXHOCTU UCMLITYEeMOro obpasua.
Wnu octaBnaioT ucnbiTyeMbili 06pa3el) B NPeXXHEM NOMOXEHUU U NOBTOPSAIOT 3ran 3, BO3AENCTBYA UCTbITa-
TeNbHOW Harpy3Kon Ha ThbINbHYIO NOBEPXHOCTb «CHU3Y-BBEPX». 3HAaYEHUE NpUKNaabLIBaeMon UCNbITAaTeNbLHON
Harpy3ku paBHO 3Ha4Y€HUIO, YCTAHOBNEHHOMY ANS ThiflbHOW NOBEPXHOCTMU.

5) MoeTopstoT atanbl 3 U 4 ewe ABa pasa.

4.13.4 3aknouunTenbHble UCNLITAHNA

Ons OUEHKM U3MEHEHUS COCTOSIHUSA UCTILITAHHOTO 06pasLa NPoBOASAT CreAyIOLLUE UCTILITAHUS:

- BU3yanbHbIA KOHTPOMb NO 4.1;

- nsmepenune BAX n onpegenenme MakcumMarnbHOM MOLUHOCTYU NO 4.2 (4.2.3 unn 4.2.4);

- UCMbITAHWE U30MALMN HA BNIArOCTONKOCTb MO 4.12.

4.13.5 OueHka pe3ynsraToB UCNbITAHUNA

McnbiTaHHble 06pa3ubl CHMTAKOT BblAEPXKaBLUMMU UCNLITAHUA, €CNN:

- MpU NPOBEAEHUN UCTIBITAHUI OTCYTCTBOBANM 0BPbLIBbI ANEKTPUUECKUX Lienel B UCNbITYeMbIX 06pa3suax;

- OTCYTCTBYIOT BUAMMbIE (DYHKLMOHANbHbIE NOBPEXAEHUSR, ykasaHHble B FOCT P 56980.1, pasden 8,

- CHWXXEHWE MaKCUMAarnbHOW BbIXOAHOW MOLUHOCTU HE NPEBLILLAET 5 % OT 3HAYEHUSA, NONYYEHHOro Npu
HavarbHbIX U3MEPEHUSIX;

- COMPOTUBIEHME U3ONALMU, UBMEPEHHOE NPU NPOBEAEHUN UCNBITAHUA U3ONALMKU HA BMAroCTOMKOCTb,
orBevaet TpeboBaHuam 4.12.5.

4.14 UcnbiTaHKe HA CTOMKOCTb K yaapam rpaga

4.14.1 HasHauyeHune

McnbiTaHne npegHasHayeHoO AfA NPOBEPKU CMOCOGHOCTM UCTILITYEMbIX (POTOINEKTPUYECKUX MOAYNEN
BblAEpPXXMBATb yaapbl rpaga.

4.14.2 UcnebiTaTenbHoe 060pyaoBaHue

a) GopMbl U3 NOAXOASALLENO MaTepuana ans 3aMopo3kn chepudeckux rpaguH Heo6XoanMMOoro guaMeTpa.
CTtaHaapTHbIM AMaMeTpoM rpaauH siBnaeTca 25 MM £ 5 %, ogHaKo Ana 0CcobbiX YCNOBUI MOXET ObITb UCMOSb-
30BaH nbon gnameTp u3 NPMBEAEHHLIX B Tabnuue 2.

Tabnuya 2 — OQuameTp, Macca U CKOPOCTb rpaguH

Aunametp, MM Macca, r CkopocTb, M/C AvameTp, MM Macca, r CkopocTb, M/C
25 7,53 23,0 55 80,2 33,9
35 20,70 27,2 65 132,0 36,7
45 43,90 30,7 75 203,0 39,5
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b) Mopo3sunbHuk ¢ Temneparypoii (-10 £ 5) °C.

¢) KoHTenHep ansa xpaHeHus rpaguH npu temneparype (—4 + 2) °C.

d) Myckosoe ycTpoicTBO, 0becneunBalowlee pasroH rpaguH Ao Tpebyemon ckopoctu (cM. Tabnuuy 2) ¢
TOYHOCTBLIO HE MeHee 15 % u nonagaHue rpauH B 3afiaHHble MecTa UcnbiTyeMoro obpasua. Mpu ycnosum co-
6nioaeHun TpeboBaHUI K UCTILITAHUSIM TPAEKTOPUA NONeTa rpaguH OT NMYCKOBOIO YCTPOMCTBA A0 UCNLITYEMOTO
obpasua MOXeT ObITb FOPM3OHTANbHON, BEPTUKANBHOW UMK Nof NM0ObIM NPOMEXYTOYHBLIM YINOM.

€) XKecTkan cToika Ans KpenneHus NCnbITyemoro oopasLa B COOTBETCTBUU C YKa3aHUSIMU U3TOTOBUTENS
Takum o6pasom, 4ToObl NULIEBasA NOBEPXHOCTb UCMLITYEMOro obpasua Gbina nepneHanKynsapHa TpaekTopuu
netawen rpaguHsbl.

f) Becbl Ans onpeaeneHus mMacchl rpaguH C TOYHOCTLIO HE MeHee 2 %.

g) MNpubop ana namepeHusi CKOPOCTU rPaaUH C TOYHOCTLIO He MeHee 2 %. doToaaTUMK CKOPOCTU AON-
XKEH pacnonararbCsi He aanee 1 M OT NOBEPXHOCTU UCMbITyeMoro obpasua, nogsepraecMon yaapy.

Ha pucyHke 11 npuBegeHa cxema BapuaHTa UCMbITATENbBHOTO CTEHAA, BKIIOYAIOLWETO rOPU3OHTANbHYIO
NMHEBMATUYECKYIO MYLLKY, BEPTUKANbHYIO CTOWKY AN YCTAHOBKM UCTbITyemoro obpasua u npubop ans usme-
pPEHUs CKOPOCTU FPafiMH, KOTOPbIN U3MEPSAET BpeMA NPOoNieTa rpaauH Mexay AByMs CBETOBbIMU ny4yamu. [Jo-
nyckaeTca NpUMeHeHue Apyroro 060pya0BaHMSA, BKIIOYAS POTaTku U NMPY>XMHHbLIE NYCKOBbLIE YCTAHOBKM.

Aaruuk
AaBneHus

Perynatop

MpuGop ana nsmepexus
1 -+——[lopava Boanyxa CKOpPOCTHN

He 6onee 1 m

N

I /

Pesepsyap = o /

[ /

. y /

OnNeKTPOMarHUTHbINA CMeHHble CTBOSbI
BbLICTPOASNCTBYIOLLMIA

KnanaH 6onbLuoro MenbiTyeMmbiii ////////
avametpa - v— Z

obpasey
MoHTaxHasn
pama

PucyHok 11 — MNpuMep cTeHAa AN UCTBITAHWA Ha CTOMKOCTB K yAapam rpaja

4.14.3 NMpoBeaeHne UcnbITaHUA

1) C nomoLbt0 hOpM M MOPO3UITbHUKA FOTOBAT ANA UCMbITAaHUI HEOOX0AMMOE KONUYECTBO rpaauH Tpe-
Gyemoro Anamerpa, BKNovasa AONONMHUTENbHbIE rPaAUHbI ANt HACTPOWKKU NYCKOBOW YCTAHOBKM.

2) MpoBepAT rpaguHbl HA HaNU4YMe TpewmH, X maccy u pasmep. NpaguHbl 4OMKHbI OTBEYaTb cneay-
IOLLIMM YCIOBUSIM:

- HEe AOJDKHO ObITb TPELUMH, BUAUMbIX HEBOOPY)XEHHbIM FNa30M;

- AMaMmeTp He AOIMKeH oTnuyaTbes 6onee YyeM Ha 5 % OT 3HaYeHus, ykasaHHoro B Tabnuue 2;

- Macca He AOoMmkHa oTnuyaTeca bonee yem Ha £5 % OT COOTBETCTBYIOLLETO AUAMETPY 3HAYEHUs, yka-
3aHHoOro B Tabnuue 2.

3) MomMeLuatoT rpaguHbl B KOHTEHHEp ANA XpaHEHUS U nepes UCnofb30BaHWEM OCTaBMAOT UX TaM He
MeHee yem Ha 1 u.

4) OTMevaloT Ha NULIEBON NOBEPXHOCTU UCNLITYEMOro obpas3ua MecTa yaapos.

PacnonoxeHue mect yaapos Ana pOTOINEKTPUYECKUX MOAYINENn Ha OCHOBE (POTOINEKTPUYECKMX 3rie-
MEHTOB U3 KPUCTaNNMYECKOro KPEMHUSI U aHaNOrMYHbIX NMOKa3aHO Ha MpuMepe Ha pucyHke 12 u onucaHo B
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Tabnuue 3. [ins TOHKONNEHOYHbIX (POTOANEKTPUYECKUX MOAYNEN MECTA y1apa rpaauHaMu AomkHbl ObITb pac-
NonoXeHbl NPUONU3UTENbLHO B TEX XXe MECTax Ha NUUEBON NOBEPXHOCTU, YTO HA PUCYHKE 12.

MpumMmevyaHume — JTOT 3TaAn MOXET ObITb BLINOSIHEH nepeg nobbiM aTanom o stana 8.

Tabnuya 3 — Mecta ygapoB aAns poToanekTpudecknx Moayrnein Ha ocHoBe pOTOINEKTPUYECKNX ANEMEHTOB U3 KpU-
CTarnnM4YecKoro KpeMHUS U aHanoruYHbIX

Homep
OnucaHune
Ha pUcyHke 12
1 Jioboii yron octekneHusi ucneiryeMoro obpasLa Ha paccTosiHM He Aarnee ofHOro paguyca rpaguHsl
oT Kpas (pambl)
2 Jioboi Kpait ocTekneHMs ucneiTfyeMoro obpasLa Ha pacCTOsiHAM He fariee OgHOro paguyca rpaguHsl
oT Kpas (pambl)
3,4 Hap mMexaneMeHTHLIMU COeAUHEHNAMU OKOSTO0 KOMMYTaLMOHHBIX LUMH
56 Hap otaensHbIMU POTOINEKTPUYECKUMU SreMeHTaMm1
7,8 Haa MOHTa)XHbIMW 3NeMeHTaMU Ha pacCTOSIHUM He Aaree MoroBUHbl AnamMeTpa rpafiMHbl OT O4HOW U3
Touek KpenneHus UcnbliTyemoro obpasya K Hecylleid KOHCTPYKLUK
9,10 Ha ocTekneHun ncnbityemoro obpasua B TouKax, MakCUMarbHO yAareHHbIX OT ToYeK, BblGpaHHbIX
paHee
11 Hag Toukamu, Hambonee YyBCTBUTENBHEIMU K BO3€ACTBUIO rpajia, HanpuMmep Hajg KOMMYTaUWOHHOW
KopobKoW

PucyHok 12 — MNpuMep pacronoxXeHns MECT yaapos AnNs POoTOANeKTPUIeckux Moaynei Ha ocHoBe
¢hoTOANEKTPUYECKUX ATEMEHTOB N3 KPUCTANNNYECKOrO KPEMHUA U aHANOrMUHBIX

5) BepyT rpaguHy U3 KOHTEHEPA ANs XPaHEHUA U NOMELLAIOT €€ B NYCKOBYIO YCTaHOBKY. [poBoaAT He-
CKOMbKO KOHTPOSbHbIX BLICTPENOB rPagnHaMu Mo UMUTALMOHHON MULLIEHN U PEFYNUPYIOT NYCKOBYIO YCTAHOBKY
Takum o6pasom, UToObl CKOPOCTb FPafMH, U3MEPSieMan NOMELLEHHbIM B TpebyeMoe NonoXeHne AaTYMKOM
CKOpOCTH, Haxoaunach B npegenax +5 % ot 3Ha4eHMs CKOPOCTH rPaauHbI, YKa3aHHOro B Tabnuue 2, cooTBeT-
CTBYIOLLETO ee AMameTpy U macce. Bpemsa mexxay B3ATUEM FPaauHbl U3 KOHTEWHEpa U ee yaapom No NOBEpPX-
HOCTU UCNLITYEMOro 06pa3sua He AOSDKHO npeBbiwaTh 60 C.

6) YoexxgaloTcsl, YTo BCe MOBEPXHOCTU MyCKOBOW YCTAHOBKU, KOTOPLIE, BO3MOXHO, OyayT BXOAUTbL B KOH-
TaKT C rpagnHaMm, UMEIOT KOMHATHYIO TEMNEPATypy.

7) YcTtaHaBnMBAIOT UCTILITYEMbIN 0Dpasel, Npu KOMHATHOW TeMnepaTtype Ha NPeaHa3HAYEeHHYI0 Ans Uc-
NbITaHWIN pamy Takum obpasom, YToObI NMLEBasi NOBEPXHOCTb UCMbITYEeMOro o6pasua Obina nepneHaukynsip-
Ha TPaeKTopuM rpaauH.

8) bepyT rpaguHy U3 KOHTEMHEPA ANA XPAaHEHUA U NOMELWAIOT €€ B NYCKOBYIO YCTAHOBKY. BbinonHsior
npuuenuesaHne B MECTO NEPBOTO yaapa v Npou3BOAAT BbiCTpen. Bpema mexay B3aTUeM rpaauHbl U3 KOHTEN-
Hepa 1 ee ynapoM no NOBEPXHOCTU UCTILITYEMOro o6pasua He AOMKHO npesbiwaTh 60 C.
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9) OcmaTpuBaloT UCTbITYEMBIN 00pasel B MECTE yaapa AnNSA BbISABNEHUA CNefoB NOBPEXAEHUS U OT-
MeyaloT BCce BUAMMBIE NocreacTeus yaapa. fonyckaloTcs npomaxu B npegenax 10 MM ot Tpebyemoro mecra
nonagaHus. Bce Buaumble nocneacTsusa yaapa OnuckIBaloT, potorpadupyroT UM 3apucoBLIBAKOT MecTa Ux
pacnonoXeHus.

10) Ecnu ucneiTyeMblii 06paseL; 0CTaeTcsl HEMOBPEXAeHHbIM, MOBTOPAIOT Lwaru 8 n 9 AnsA Bcex ocranb-
HbIX OTMEYEHHbIX MECT yaapa.

JuameTp M CKOpPOCTb FPaguH, UCMOMb30BAHHbIX AMNS UCMbITAHWUA, AOMKHBI ObITb BHECEHLI B NPOTOKON
UCMbITAHUN.

4.14.4 3aknoumnTenbHble UCMbITAHUA

[ns OUeHKN M3MEHEHUS COCTOSHMS UCMbITAHHOTO 06pa3ua NPOBOAST CNeayoLMe UCTIbITAHUS:

- BU3yarlbHbIii KOHTPOMb MO 4.1;

- usamepeHue BAX v onpegenenue makcumManbHOW MOLLHOCTU No 4.2 (4.2.3 unu 4.2.4);

- UCMbITAHME U3ONALMUM HA BNAroCTOMKOCTb no 4.15.

4.14.5 OueHKa pe3ynLTaToB UCNbITAHUA

MenbiTaHHbIe 06pasLbl CHUTAKOT BblAEPXKaBLUMMU UCTIbITAHUS, €CNN:

- OTCYTCTBYIOT BUAUMBIE PYHKLIMOHANbHbLIE NOBPEexaeHus, ykazaHHble B [OCT P 56980.1, pasden 8;

- CHWXEHWE MaKCUManbHOW BbIXOAHOW MOLLUHOCTU He npeBbIaeT 5 % OT 3HaYeHus, MONy4YeHHOro Npu
HayvarnbHbIX U3MEPEHUSIX;

- COMPOTMBIEHNE M30MALMM, UBMEPEHHOE NMPU NPOBEAEHUN UCTIbITAHUA U30MALMK HA BNaroCTOMKOCTb,
oTBevaet TpeboBaHnam 4.12.5.

4.15 VcnbiTaHuA WYHTUPYOWUX/GNOKUPYIOWUX AMOA0B

4.15.1 cnbiTaHKe WYHTUPYHOLWMX/ONOKUPYIOWUX ANOAOB HA TEPMOCTOMKOCTD

4.15.1.1 HagHayeHue

McnbiTaHne npegHasHavyeHo Ans NpoBEPKK TEMMOBONO PacyETa UCTILITYEMOTO POTOINEKTPUUECKOTO MO-
AYNA N HAZEXHOCTM paboTbl LUYHTUPYIOLLMX/ONOKUPYIOLLUX AUOAOB, YCTAHOBIEHHBIX B (DOTO3NEKTPUHECKOM
MoAayne, Npu BLICOKOW TEMMepaType, BOSHMKAIOLLEN B MPOLIECCE BbLINONTHEHWUS UMM 3ALUMTHBLIX (PYHKLMIA.

McnbiTaHwe npegHasHa4YeHo AMA OLEHKM TemneparypHbIX XapakTepucTuk AMOAOB M MaKCUManbHOM
Temneparypsl nepexoaa agmoaa Trlep npu HenpepbIBHOM paborTe.

Ecnu B ucnbiTyembix o6pasyax WyHTMpYoWwme/6nokmpytowme auoabl He NpeayCMOTpeHbl, JaHHOE UC-
nbiTaHWE HE NPOBOAAT.

4.15.1.2 Obpasey Ans UCNbITAHNIN

Ecnu wyHTupyiowme/6nokupyiowme anoabl B UCNbITYyeMOM 06pasiLie HEAOCTYMHbI, AN UCMbITAHUIA MO-
XeT ObITb He0OX0AMMO U3TOTOBNEHUE CneLManbHOro sameraowero obpasya. 31ot obpasey AOKeH ObiTbh
M3roTOBMEH TakuM o6pa3om, uTobbl 06ecneunTb NPU UCHLITAHUAX TE XKe TeMNepaTypHbIe YCIOBUSI BOKPYT AU-
0[10B, YTO U B 06bLIYHOM UCTIbITYEMOM 0Gpa3ue, U He 06513aTeNbHO AOIMKEH ObITb pabounm MoayneEM.

Sameryatomii obpaseL, AOMKEH OTANYATLCA OT UCTLITYEMbIX 0OpAa3sLOB TONMLKO TEM, YTO U3TOTOBUTE-
neM NpUCoOeaNHEHbI BCe HEOOXOAWMBIE M3MePUTESNbHbLIE NPOBOAA U YCTAHOBMNEHbI HEOOXOAUMbBIE AaTHUKN B
COOTBETCTBUUN C yKa3aHHbIMU HUXKE TpGﬁOBaHMﬂMM unn obecneyeH AocTyn K aguogam ana ocCyLuecTeneHuA
NOAKIIOYEHUSI U YCTAHOBKM aTYMKOB B UCMbITATENbHONM naboparopuun, ecnu Takoi AOCTYN He HapyLWT TeM-
neparypHblie yCrnoBusi BOKpyr AuoAo0B.

NMpumMmeyaHue — NpucoeanHeHNe N3MepUTENBHLIX MPOBOAOB U YCTAHOBKA AaTUMKOB Ha 3aMelyatowemM obpas-
Lle MOryT GbITb BLINOMHEHb! HE U3TOTOBUTENEM UCTILITYEMbIX (hOTOSMEKTPUYECKUX MoAyreid, ecnu GyayT NOMHOCTLIO CO-
GniofieHbl TpeGoBaHUS HACTOSALLEro NYHKTA.

3ameulatowuumin obpasew aomkeH o6ecneunBaTb BO3MOXHOCTb USMEPATL BO BPEMS UCMbITAHWUI TEMNepa-
TYpPY TOW 4aCTU LUYHTUPYIOLLMX/ONOKUPYIOLLMX ANOA OB, TEMMOBOE CONPOTUMBMNEHUE MeXAy KOTOPOW U nepexo-
AOM AMoAa yKa3aHO U3roTOBUTENEM B COMPOBOAUTENbLHOW AOKYMEHTALIMM UMW MOXET ObITb HAWAEHO NO TUNy
avoaa (Kak npaBurio, 310 KOpnyc AuMoAa U TEMnoBOE CONPOTUBIIEHUE nepexoa-kopnyc). Takke 3aMeLuaoLmin
obpasey fomkeH obecneymBarb BOSMOXHOCTb YCTAHABNMBATL NMEPEMbLIMKU UM NEPEKNIoYaTENn, eCnu OHK
Tpebylorca.

Ecnu uamepeHue temneparypsbl LLyHTUPYIOLLEro/6rnokupyiowero anoaa éyaet npoBoaUTLCS C NOMOLLBIO
Aaruvka Temneparypbl, NpOBOAA Aaryuka TEMNEPaTypbl AOSDKHbI UMETb Manylo TENNOEMKOCTb U GbiTk NOA-
KINIOYEeHbl TaKUM 00pa3oMm, YTOObI KaK MOXXHO MEHbLUE BIIUATL HA ANOA U €r0 TENNOBOE OKpY>XeHue. [atuuk
TeMneparypbl MOXET ObiTb YCTAHOBNEH HA COOTBETCTBYIOLLEN YaCTU LUYHTUPYIOWEro/Onokupyiowero auoaa
npu U3roTOBIIEHUM 3ameLlaioLero obpasua.

36



FOCT P 56980.2—2020

3T0T 3ameLLaomit 06pasel A0MMKEH UCMONb30BaTLCA TOMNLKO ASNSA UCMLITAHWIA LUYHTUPYIOLLMX/GNOKUPY-
OLLMX AMOA0B HA TEPMOCTOMKOCTb U HE AOIMKEH NPUHUMATbL YY4aCTUE BO BCEX OCTaNbHbIX UCTIbITAHUSIX.

Samewjatowmin obpasel, 4ONYCKAETCA MCNOMNb30BaTh TONbKO ANSl OLUEHKU TEMMEepaTypHbIX XapaKkTepu-
CTUK AMOAO0B U MakCMManbHOW TeMnepaTypbl nepexoga anoaa Tnep npu HenpepbIBHOI pabote (4.15.1.3, ara-
nbl 1—14), atan 15 B 3TOM Crny4yae BbIMOSHAOT HE € 3aMeLlatom o6pasuom, a ¢ oTAenNbHbIM UCNbITYEMbIM
o6pasLom, npeasapuTeNbHO NOAKMIOYUB BCe HeoOXoaMMble NpUBOpPLI U T. 4. DTOT Xe ucnbiTyeMblii 06pasey
MCNOMb3YIOT NPU 3aKMIOYUTENBHbLIX UCMbITAHMAX (CM. 4.15.1.5).

4.15.1.3 UcnbiTatensHoe 06opyaoBaHue

a) VcnblTaTenbHas kamepa ¢ perynupyemon TeMnepaTypoi ¢ npucnocotneHmaMn Ana yCTaHOBKU UC-
nbiTyembix 06pasyoB (ECny OHW NPeayCMOTPEHbI B KOMMNNekTauun kamepsl). Kamepa gomkHa ob6ecneumBarb
HarpeB ucnbITyemMoro o6pasua 4o temneparypol (90 + 5) °C u nogaep>xaHue ero TemnepaTypbl Ha O4HOM
ypoBHe B uHtepeane ot (30 £ 2) °C go (90 £ 2) °C (cm. 4.15.1.4, atanb 8—11).

b) MpucnocobneHns ans yCTaHOBKM UCMbITYEMbIX 0Opa3LIOB B UCMLITAaTENbLHOW kamepe, obecnevmBa-
oLme 6ecnpenaTCTBEHHYIO LIMPKYMSLMIO OKPY)KatOLLEro BO3lyxa, €Crnv OHU He MOCTaBnsiioTCs BMECTe C UC-
nblTaTenbHOW kamepoi. TennonpoBOAHOCTb CTOEK M KPEnyeHWi AOIMKHA ObiTb HACTONbKO HU3KOM, YTOOLI C
NPakTUYECKON TOUKU 3PEHUA UCTIbITYEMbIE 00pasLibl MOrnU Obl paccMaTpUBaThCs Kak TENNIOM30NMPOBAHHbIE.

¢) Cpeacrea UBMEPEHUA U PerncTpauum TeMneparypbl UCTILITYEMOro o0pasiua ¢ TOYHOCTbIO HE MEHee
+2 °C 1 nosTropsieMocTbio 0,5 °C.

d) Cpeacrtsa u3MepeHus U perucrpaumm Temneparypbl AUOA0B, €CNU OHU HE YCTaHOBMEHbI/NOCTaBNA-
I0TCA U3rOTOBUTENEM UMM HE YCTAHOBMEHbI MPU U3rOTOBMEHUU 3ameLlaiollero obpasua, ecnu Heobxogumo.
Cneayet NpUHATbL MepPbl N0 MUHMMW3ALUM BO3MOXHOIO U3MEHEHUS1 Kakux-nubo XapakTepuCTUK LLYHTUPYIO-
LUMX AMOAO0B UMM MYTEN TENnooTBOAA MPU YCTAHOBKE CPEACTB U3MEpeHus Temneparypbl. Ecnn nsmepexune
TeMnepartypbl 4uoaoB GyaeT NpOBOAUTLCSA C MOMOLLBIO AATYMKA TEMMNEPaTypbl, NPOBOAA AaTyuKa Temnepa-
TYPbl AOMDKHbI UMETb Manyio TeNN0eMKOCTb U ObITb MOAKIIOYEHbI TAKUM 00Pa30M, YTOObI KaK MOXXHO MEHbLUE
BNUATb HA AMOA U €ro TENMOBOE OKPYXEHHne.

MpumedaHus

1 Mopg TemnepaTypoit fuoga MMeeTcs B BMAY TemnepaTypa Toii YacTu Anoga, TENNOBOE CONPOTUBREHNE MEXAY
KOTOPOI M NEPEXOAOM yKazaHO U3roTOBMTENEM B COMPOBOAUTENBHOI JOKYMEHTaLWMKN NN MOXET BbiTb HaWgeHo no Tuny
Jvopga (Kak npasuno, aTo Kopnyc gvona).

2 Ons vM3MepeHus W perucTpauun Temnepatypbl LUYHTUPYOWUX/ONOKMPYIOLMX AWOLOB MOXHO MCMONb30BaTh
TenmoBu3op.

€) IMNynbCHbIA MCTOYHKMK NUTaHusA, obecneunBalowmii Nogavy Toka He MeHee yeM B 1,25 pasa npe-
BbILLAIOLLEro TOK KOPOTKOrO 3aMbIKaHWA UCMLITYEMOro poToanekTpudeckoro Moaynsa npu CYWU, ¢ wupuHow
uMnynsca He 6onee 1 Mc.

f) CpeacTBa namepeHus u perucTpaLmm Toka UCMbITYEMOro obpasua ¢ TOYHOCTbIO He MeHee +0,5 % ot
TOKa KOPOTKOro 3aMblKaHUA.

g) Cpeacrea nsmepeHusi HanpsHKeHUs1 AN0A0B C TOYHOCTLIO HE MeHee 2 % OT U3MEPAEMOW BEMUYMHBI.

4.15.1.4 MNpoeeaeHne ucnbiTaHuA

Bo Bpemsi ucnbiTaHuin obpasel He AOMKeH NoABepraTbCs OCBELLEHUIO.

1) 3ambikaloT BCE BNOKMPYIOLLME ANObI, €CnK OHW YCTAHOBIIEHbI B UCMLITYEMOM OOpasLe.

2) YctaHasnusatoT NpoBoAa Ansi NOAKMIOYEHUs CPEACTB USMEPEHUS NPAMOTO Hanpsbrenus U, n npamo-
ro Toka Inp Y KaXaoro LLUyHTUPYHOLLEro AMoAa nnu Kaxaoro 0AHOBPEMEHHO UCNLITYeMOoro guoaa (CM. atan 6),
Kak nokasaHo Ha pucyHke 13a) u, ecnu HeobxoaMmo, BCEX OAHOBPEMEHHO UCTILITYEMbIX LUYHTUPYIOLLMX AUO-
0B Takum 06pasom, YToObl BbINOMHAMOCE YCroBue atana 6.

MpumedaHune — Ha 3amellatolem oBpasLie 3T NPOBOAA YCTaHaBNWBAKOT NPU W3rOTOBIIEHNM 3aMeLLaroLLero
obpasua.
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DOTO3NEKTPUHECKII doToanekTpuyeckmi ®OTOBNEKTPUUECKAIA
anemeHT 3rieMeHT AMOMEHT
|
I
I
!
I
!
a) MoaknioyeHne NPOBOAOB K WYHTUPYIOLLUM Auoaam b) MoaknioyeHUe NPOBOAOB K GNOKMPYIOLLIUM AuoaaM

PucyHok 13 — CxeMbl NOAKMO4EHUS MPOBOZAOB A U3MEPEHNS MOCTOSHHOMO NPSIMOTO HaMPSXKEeHNS
1 NOCTOSIHHOrO MPSIMOro TOKa LLYHTUPYHOLLETO 1 GrIOKUpYIOLLEro AU0A0B

CnenyeT NPUHATL Mepbl ANA NPEAOTBPALLEHNUS TEMMOBOr0 paccesiHus OT KNeMMHOW KONOAKWU, KOTopoe
MOXET NMPUBECTU K HEBEPHOW UHTEPNPETALUN PE3YNLTATOB UCTILITAHUIA.

3) YcTaHaBnuBaloT AaTvnKkM M3MEPEHNUa TeMNepaTypbl MCNbITyemoro obpasya.

Ecnu 6yaeT npoBOANTLCA M3MEPEHME TEMNEepPaTypbl LUYHTUPYIOLMX AUOAO0B C MOMOLLBLIO AaTYMKa TEM-
nepaTtypbl U OHW He YCTAHOBMEHb! M3rOTOBUTENEM MMM NPU U3rOTOBIIEHMU 3aMeLlaoLlero oopasya, ycraHas-
NWBAIOT AaTYMK TEMNEPATYPbl HA BCE LLUYHTMPYIOLLME AWOAbI MU HA BCE OQHOBPEMEHHO UCTILITYEMbIE ANOADI.
MpoBoaa AaT4YMKOB TEMNEPATYPbl AOMKHbI ObiTh MOAKMOYEHbI TAKUM 006pa3oM, YTOObI Kak MOXHO MEHbLUE
BNUATb HA 4MOA U €ro TEMMOBOE OKPYXXEHUE.

MpumedaHue — [JaTunku ycTaHaBIMBaIoT Ha Ty YacThb LUYHTUPYIOLLEro AM0AA, TENNOBOE CONPOTUBNEHUE MeX-
Ly KOTOPOI M NEPEXof oM ykasaHo U3roToBUTENEM B CONPOBOAUTENBHON AOKYMEHTALMN UNU MOXET BbiTb HaWAEeHo No TNy
avoaa (Kak npaBuro, ato Koprnyc 4uoga).

4) MomMeLwatoT ucnbITyeMblii obpaseL, B UCNbITATENbHYIO KAMEpY NN YCTaHABNNBAIOT CPeACTBA Harpesa
ucnelTyemoro o6pasua.

5) MoakntoyatotT Npubopbl AN U3MEPEHUsT TEMNEPATYPbI UCMIbITYEMOro obpasua u, ecnu Heo6xoaumo,
TeMneparypbl LUYHTUPYOLWWUX AMOA0B.

6) Moakno4aloT NONOXUTENbHBIN BbIXOA UCTOYHMKA MUTAHUSA TOKA K OTPULIATENbHLIM BbIBOAAM UCNLITY-
emoro obpasua 1 oTpuuaTenbHbIi BbIXO4 UCTOMHUKA MUTAHUSA K MONOKUTENBHLIM BLIBOAAM MCMLITYEMOTO 06-
pasua ¢ Mcnonb3oBaHWeM NPOBOAOB MUHUMANbHOIO CEYEHUS U3 PEKOMEHA0BAHHOIO U3roToBUTENeM awana-
30Ha. [Mpu Takoil cxeme coeanHeHuii Tok ByaeT npotekarb Yepe3 hOTOINEKTPUIECKUE INEMEHTHI B OOPaTHOM
HanpaeneHuu, a Yepes auoa — B NpsIMOM. BBOAbI B KOMMYTaLMOHHYIO KOPOOKY AOIDKHbI ObITh BbIMOMHEHL! B
COOTBETCTBMU C peKoMeHaAaUuuaMKn N3roToBUTENA, NOCNEe Yero OHa AOormKHa ObITb 3aKkpbiTa.

Bo BpeMsi UCNbITAHNI Yepes Kakabli LUYHTUPYIOWMIA ANOA, YHACTBYIOLLUIA B UCMIbITAHUSX, AOSDKEH Npo-
TeKaTb TOK, paBHbI TOKY, MOAABAEMOMY Ha UCMLITYEMbIN 00pa3ew. Ecnu B ucnbiryemom obpasue yctaHoene-
HO HECKONbKO LLYHTUPYIOLMX AUOAOB, ANa 00eCnevyeHnsa ykasaHHOro yCrioBua MOXeET noTpeboBarbeca ycra-
HOBKa nepeMblYK1(eK) unu nepeknovarens.

MpumevyaHue — Kak npaeuno, 3To ycrioBue cobnofgaeTcs, €Cnn TOK NPOTEKaeT TONMbKO Yepe3 OAUH LLYHTUPY-
oA gnog.

7) MoakniovaoT NPUGOpPLI AN UBMEPEHUA TOKA W HaMPSHKEHNS.

8) Harpesatot ucnbityembliii obpasen Ao Temneparypbl (30 £ 2) °C.

Mocne crabunusauum TemnepaTypbl UCMLITYEMOro 0bpasa noaatoT Ha UCMbITYEMbI 0BpaseL, UMNynbc-
HbI TOK, PaBHbIA TOKY KOPOTKOTO 3amblkaHMA UCnbITyemoro obpasua npu CYW, ¢ WnpuHOn nmnynsca 1 Mc u
U3MEPSAIOT NPAMOE HANPSHKEHWE LUYHTUPYIOLLETO Anoaa Unp1.
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MpsAMOVi TOK NCNbITYEMBIX LLYHTUPYIOLLUX AUOA0B Irlp paBeH TOKY, NogaBaemMoMy Ha UCTbITYEMbIN 0bpa-
3eL, T. e. TOKy kOpOTKOro 3amblkaHus ucnbityemoro obpasua npu CYW: /iy = 5 cyy 2 %.

Mpeanonaraercs, 4To Npu STOM TeMnepatypa UCTbITyeMoro (pOTOIMNEKTPUYECKOro MOAYNS Ty, Pas-
Ha TemnepaType BO3fyxa BHYTPM KOMMYTALMOHHON KOPOOKM 1 TEMNepaType Kopnyca LYHTUPYOLLero auoaa
TKop UIN TOW 4acCTu LWYHTUPYIOLLEro Anoaa, TEMMOBOE COMPOTUBNEHUE MEXAY KOTOPOW U NepexoaoM yKasaHo
M3roTOBUTENEM B COMPOBOAUTENBHON AO0KYMEHTALMKU UM MOXKET BbITb HagEHOo Mo Tuny aguoaa (Kak npasuno,
3TO KOpnyc Auoaa).

9) MosTopAtoT 3Tan 8 Ana TemnepaTypsl ucneiTyemoro obpasua (50 £ 2) °C u namepsiot Uy,

10) MoBTopAtOT aTan 8 Ana Temneparypbl ucnbiryemoro obpasua (70 + 2) °C 1 usmepstot np3-

11) MNosTOpAtOT atan 8 gna TemnepaTypbl UcnbiTyemoro obpasua (90 + 2) °C u usmepsoT Unp4.

12) HarpesaloT ucnbityeMbiii obpasel 40 Temneparypsl (75 £ 5) °C.

Mocne Toro kak TemnepaTtypa ucnbiTyeMoro obpasua ycTaHoBUNach, nogepXueasi ee Ha 3aAaHHOM
YPOBHE, B TeveHue 1 4 nogatoT Ha UcnbITyeMblii 06pasew; MOCTOSIHHbIV TOK, paBHbIii TOKY KOPOTKOrO 3aMblka-
HUSA ncneityemoro obpasua npu CYN +2 %. Yepes 1 4 USMEPSIIOT NPAMOE HaNPSHKEHUE KAXKAOTO LUYHTUPYIO-
LLEro AnMoaa, NPMHUMALOLLEr0 y4acTue B UCMbITAHUAX U, ecnn Heobxoanmo, Trop-

Ecnu B ucneiryemom obpasie yCTaHOBMEH paguarop TENNOOTBOAA AN CHUXKEHUA paboden Temnepa-
Typbl Anoga(oB), 9TOT 9Tan MOXHO NpoBoAUTbL He npu (75 £ 5) °C, a npu Temneparype, KOTOPYIO AOCTUraeT
paauartop TennooTsoaa npu 1000 BT/M2, TemnepaType okpyxatowweii ero cpeasl (43 + 3) °C 1 0TCYTCTBUM
BeTpa.

13) Mo sHauennam Unnq, Unpo, Upps M Uppg, UCNONb3YA METOA HaUMEHbLUMX KBAApaToB, CTPOAT 3a-
BUCUMOCTb Uﬂe oT TKop UM OT TemnepaTypbl TOW YacTW LWYHTUPYIOLLEro Anoaa, TeENNoBoe CONPOTUBIIEHUE
MeXOy KOTOPOU U nepexogom yKka3daHOo U3rotoButenem B COFIpOBO,EWITeJ'IbHOVI AOKYMEHTauun nnn mMoxxet ObITb
HarWZeHo no Tuny guoaa.

14) Ncnonb3ys NONyYEHHY 3aBUCUMOCTb UI1p oT TKop, onpeaensioT 3HayeHue Tmp no Unp npu Tem-
nepatype okpyxatoLiei cpeabl T,mp = 75 °C. B nepsoM NpuGNMKeHUU MOXHO CUMTaTh, YTO ONpefieneHHan
Takum obpasom Temneparypa kopnyca auoaa npu T, = 75 °C paBHa TeMneparype nepexoaa.

Onsa Gonee TOYHOM OLEHKU BIMOMHSAIOT CrieayioLlee.

Onpenensiotr TENNOBOE CONPOTUBIIEHME U MAKCMMAarbHYIO ONYCTUMYIO TEMNepaTypy nepexoaa LuyH-
TUPYIOLLUMX AUOAO0B MO CONPOBOAUTENBHON AOKYMEHTALMM Uy TUNY AMOAOB B CNPABOYHON nuteparype, kara-
noraxu T. n.

[0 M3aMepeHHOoW unu NOony4yeHHoW No rpadomuky Unp = f(TKop) Temnepartype koprnyca auwoaa TKop npm
Tamb = 75 °C [nuBo Temneparype apyrol 4actu AM0AO0B, TENNOBOE CONPOTUBMNEHNE KOTOPOW YKasaHO U3roTo-
BMTENIEM UMM MOXET GbITh ONpeaeneHo No Tuny anoaa (CM. npuMeyaHue K stany 3 u atan 8)], paccunTbIBaloT
Temneparypy nepexoaa Kaxaoro LyHTUPYIOLWEro Anoaa, NPUHMMAIOLLIETO y4aCTUE B UCTILITAHUAX, C NOMOLLILIO
cneayioulein hopMynbi:

Tnep = TKOp + R(-)nep—Kop ’ Unp ’ Inp’ ®
rae TI.|ep — TeMneparypa nepexojaa aumoaa;
TKop — U3MepeHHas TeMmneparypa kopnyca auoaa;
Renep —xop — YK@3aHHOE U3rOTOBUTENEM 3HaYeHMe TENNOBOro CONPOTUBMEHMSA Nepexoa-kopnyc;
Urlp — MOCTOSIHHOE MPSIMOEe HanpshKeHue auoaa npu Inp;
Inp — NOCTOSAHHbIW NPSIMON TOK AUO0AA; II1p paBeH NoJaBaeMOMy Ha UCTLITYEMbIN oGpasel TOKy (TOKy

KOPOTKOro 3amblKaHUS1 UCNbITYEMOro obpasua, uamepeHHomy npu CYU £2 %).

Mpumeyanne — B dopmyne (4) BmecTo Re“ep_xop [OMKHO CTOATb TeMnoBoe COMNPOTUBNEHUE MeXAy nepe-
XO/JOM 1 [1pYroil YacTblO LUYHTUPYIOLLIEro Anofa, eCrnin TONbKO OHO YKa3saHO U3roToBUTENEM BMECTO Re"ep_m.)p B COMpOBO-
AUTeNbHOW JOKYMEHTaLMKU UM MOXET 6bITb HaliieHo No TNy AWOAa, U COOTBETCTBEHHO TeMnepartypa 3Tol YacTu. Ecnu
TeMnepartypy AMOjia He U3MEPAIOT, TO MPUHUMALOT, YTo 7., Ha 3Tanax 8—11 paBHa TemnepaType 3TON YacTu auoaa.

PaccuuTtaHHoe 3HayeHue TemnepaTypbl Nepexoaa LWYHTUPYIOLWETO AMoAa He AO0MKHO NPeBbilwaTh 3Ha-
YeHWe MakcMMaribHOM JOMYCTUMON TEMNepaTypbl Nepexoaa, KOTOpoe yKa3aHO U3roTOBUTENEM B COMPOBO-
AUTENbHON AOKYMEHTaLMM UMM MOXET ObITb HaWAEHO No TUNY anoaa. Ecnu 310 ycrnoBue BbINOSHAETCS, nepe-
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XOAAT K criegyowieMy atany ucnblTaHui. Ecnnm 310 ycnosue He BbIMOMHAETCA, UCMbITAHUA NpekpaLiatoT u
UCMbITaHHbI 0Opa3eL CYUTAIOT HE BblAEMKABLUUM UCMbITAHUSA.

15) YcraHaBnuBaloT TeMneparypy ucneiryemoro obpasua (75 £ 5) °C.

YBenuuuBaloT NoAaBaeMbIi Ha UCMBITYEMbIN 00pa3eL TOK A0 3Ha4YeHus, npesbiwatowero B 1,25 pasa
TOK KOPOTKOrO 3aMblKaHUs1 UCMbITYEMOro obpasua, usmepeHnHslin npu CYW. Mogaepxuaior 3HayeHne Toka Ha
yKa3aHHOM ypOBHe 1 TEMMEpAaTypy McnbITyemoro obpasya Ha yposHe (75 £ 5) °C B TeueHue 1 4.

16) Ecnu B ncnbiTyeMom 06pasLe yCTaHOBNEHO HECKONMbKO LUYHTUPYIOLLMX ANOA0B U HET BO3MOXHOCTU
UCMbITaTb BCE LUYHTUPYIOLLME ANOAbl O4HOBPEMEHHO (CM. 3Tan 6), OTCOEAUHSAIOT UCTOMHUK NUTAHUS, yCTaHaB-
NWBAIOT AaTYMKU TEMNEPATYpPLI Ha cneayowmit(ne) anoa(bl), ecrnm He0BXo0ANMO U OHU He BbifN YCTaHOBIEHbI
paHee, MEHSAIOT NONOXEHWE NEPEeMbIMEK NN NepeknoYaTens U NOBTOPAIOT aTanbl 4—15 nooyepeaHo ¢ Kax-
OOV rpynnov LYHTUPYIOLUMX AMOA0B, KOTOPbIE MOXHO UCMbITaTb O4HOBPEMEHHO, UMK C KaXkablM AUOAOM.

17) Ecnun B ucnbiTyeMoM 06pasue yCTaHOBMEHbI BroKMpyioLme Anoabl, aHanorMyHo NPOBOASAT UCNbITA-
HWe, BbIMOJSIHAS U3MEPEHUS NapPaMETPOB KaXA0ro n3 BNOKMPYIOLLMX ANOA0B OTAENBHO.

4.15.1.5 SaknioynTenbHble UCNbITAHUSA

[ns OLeHKM U3MEHEHUS COCTOSTHUSI UCMbITAaHHOTO 06pa3ua NPOBOAAT CreayloLue UCNbITAHUS:

- WUCMbITAHNE LUYHTUPYIOLLMX/BNOKUPYOLLUX AMOA0B HA paboTOCNOCOBHOCTL No 4.15.2;

- BU3yarlbHblil KOHTPOMb MO 4.1;

- UCMbITaHWe U30NSLMKU Ha BNAroCTOMKOCTL No 4.15.

4.15.1.6 OueHka pe3ynsTaToB UCMbITAHWIA

McnbiTaHHble 06pasLbl CYUTAKOT BbIAEPXKABLUMMU UCNbITAHWA, ECIN:

- Temnepartypa nepexoaa Ka)xgoro LYHTUPYIOLEro Ano4a He NPEBbILLIAET MAaKCUMAanbHYI0 A0NYCTUMYIO
Temnepartypy nepexoga Auoga, kOTopasl ykasaHa U3rotoBuTenieM B COMPOBOAUTENBLHON AOKYMEHTALUMKN Unu
MOXET ObITb HaAEeHa no TUNy A4Moaa;

- WYHTUpYIOLLME ANOAbI COXPaHAIT paboTOCNOCOGHOCTL NOCHE UCTLITAHUSA Ha PaGoToCNOCOGHOCTL NO
4.15.2;

- OTCYTCTBYIOT BUAUMBIE PYHKLIMOHAmNbHbIE NOBPEXAEHUs, ykazaHHble B fOCT P 56980.1, pa3den §;

- COMNPOTUBIEHUE U3ONALUU, UBMEPEHHOE NPU NPOBEAEHUU UCTILITAHUA U3ONALIMK HA BNAroCTOWKOCTb,
oTBevaet TpeboBaHnam 4.12.5.

4.15.2 UcnbiTaHMe WYHTUPYHOLWUX/6NOKMPYIOWNX AUOA0B HA paboToCNOCOGHOCTL

4.15.2.1 Hasna4yeHue

McnblTaHne npegHasHavyeHo Ans npoBepku paboTocnoCobHOCTM LUYHTUPYIOLLMX/OMOKMPYIOLLUX AUOAOB,
YCTAHOBJIEHHbIX B UCMbITYEMOM (POTOINEKTPUYECKOM MOAYHeE.

Ecnun B ucnbiTyembix 06pasyax LUyHTUMPYIOLLME/ONOKMpYIOLLUME ANOAbI HE NPEAYCMOTPEHbI, JAHHOE UC-
NbITAHWE HE NPOBOAAT.

4.15.2.2 Obpasey Ans npoBeAEHUS UCTIbITAHWIA

Ecnu B ucnbityemom o6pasue LUyHTUPYIOLUMIA Anoa(bl) HeaocTyneH(bl) 6e3 pa3pyLueHMs UCNbITYEMOTO
obpasua, AN UCnbITaHUn MOXET ObiTb HEOGX0AUMO U3TOTOBMEHUE CneLManbHOro 3aMewyaiowero obpasua,
TpeboBaHMA K KOTOPOMY aHanorm4Hbl TpeboBaHuam 4.15.1.2.

4.15.2.3 UcnbiTatensHoe obopyaosaHue

a) VICTOYHMK NMUTaHusi NOCTOSIHHOTO TOKa, 06ecneumBaloLLmMii Nogadvy Toka, He meHee veMm B 1,25 pa3a
NPEeBbLILLAILLEro TOK KOPOTKOrO 3aMblKaHMSA UCTLITYEMOro pOTOANEKTPUYECKOrO Moaynsa npu CYW.

b) Cpeacrea namepeHusi u perucrpaumm Toka UCNbLITyeMoro oopasia ¢ TOYHOCTbIO He meHee £0,5 % ot
TOKa KOPOTKOIO 3aMbIKaHUS.

¢) CpeacTtea U3MepeHUs HanpsXKeHUs1 AMOA0B C TOYHOCTLIO HE MeHee 2 % OT 3MEPAEMOI BENUYNHBI.

¢) CpeacTtea usMepeHus TemnepaTypbl OKpY>XaloLwen cpeobl.

f) Cpeactea U3MepeHUs u perucrTpaumm Temneparypbl LUYHTUPYIOWMX AMOA0B, €CAN OHU He YCTaHOB-
TNEeHbI/NOCTaBMATCA U3rOTOBUTENEM UINN HE YCTAHOBIIEHbI NPU U3rOTOBAEHUK 3amelaiowero obpasua, ecnu
Heobxoaumo. Cneayer NPUHATbL MEPbl N0 MUHUMKU3ALIMM BO3MOXKHOTO U3MEHEHUS Kakux-nmbo xapakTepucTuk
LYHTUPYIOLLMX AMOAOB UMM MyTEW TENnnoOTBOAA MPU YCTAaHOBKE CPEACTB U3MepeHusa Temnepartypbl. Ecrm
U3MepeHue TemnepaTypbl LUYHTUPYIOLLEro auoaa Oyaer npoBoAUTLCA C NOMOLLBIO AATYMKA TEMNepaTypbl,
npoBoOAa JaTynka TEMNEPATypbl AOIKHBI UMETb Manyio TENNOEMKOCTb U ObITb MOAKNIOYEHbI TAKUM 06pa3omMm,
YTOObI KAK MOXHO MEHbLLE BNUSATL HA ANOA U €r0 TENINOBOE OKPYXEHUE.
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MpumeyvaHuns

1 Moa TemnepaTypoil fuoda UMEETCA B BUAY TemnepaTypa Toi YacTu [uofa, TEMNOBOE CONPOTUBNEHNE MEXAY
KOTOPOW ¥ NepexofoM yKasaHo U3roTOBUTENEM B COMPOBOAMUTENbLHOW AOKYMEHTaLMKU UM MOXET BbiTb HallgeHo no Tuny
Avoja (kak npaBuno, aTo kopnyc auoga).

2 [AnA UaMepeHus M peructpauuum TemnepaTypbl LUYHTUPYIOLUX/ONOKUPYIOWLMX SUOLOB MOXHO WCMONb3oBaTh
Tennosmaop.

g) Cpeactea namepenus BAX 3a 1 ¢ Ansa nposeaeHusa ncnbiTaHnii no metogy B, C TOYHOCTBIO M3MEpPEeHUs
HanpsbKeHUs 1 Toka He MeHee 1 % OT U3MepsSEMON BENNYUHBI.

4.15.2.4 TNposegeHne ncnbITaHns

McnbiTaHWe BbINOMHSIOT N0 OAHOMY U3 CNeayoLWMX ABYX METOAOB.

MeTtoag A

McnblTaHne NpoBOAAT Npu TeMNepaType okpyxatoLuen cpeabl (25 + 10) °C. B npouecce ucnbitaHuii 06-
pa3seu He JOJKEH NOABEPraTbCA OCBELLEHUIO.

1) 3ambikatloT Bce GrokupyoLLmMe AUOAbI, ECIIM OHU YCTAHOBMEHbLI B UCMLITYEMOM 0Bpasue.

2) Moakno4aoT NONOXMTENbHbIA BbIXOA WMCTOYHMKA MUTaAHUS MOCTOSAHHOTO TOKA K OTpUUATEsbHbIM
BbIBOAAM UCMBLITYEMOro 00pasua M OTpuuaTenbHbIA BbIXO4 MCTOMHUKA MUTAHWA MOCTOSHHOIO TOKa K MOMo-
XXUTENMbHbLIM BbIBOAAM MUCNbITYeMOro obpasua ¢ MCnonb3oBaHMEM NPOBOAOB MUHWMANbHOMO CEYEHUS U3 pe-
KOMEHAO0BaHHOro U3roToBUTENEM AuanasoHa. [pu Takonm cxeme coeauMHeHun TOK OyaeT mpoTekatb yepes
hOTOSNEKTPUYECKME SNIEMEHTLI B 0OPATHOM HampaBneHuu, a Yepes amoa — B NPsAMOM. BBoabl B kKOMMYTa-
LIMOHHYIO KOPOOKY AOMKHbI ObITh BbINOMHEHbI B COOTBETCTBUM C PEKOMEHAALMAMMU U3TOTOBUTENS, MOCNE YEro
OHa AosmkHa BbITb 3aKpbITa.

B0 BpeMs UCMbITAHUIA Yepes3 KaxKabIA LLUYHTUPYIOLUA ANOA, YHaCTBYIOLLMIA B UCMILITAHUAX, JJOIDKEH NPO-
TeKaTb TOK, PaBHbIii TOKY, N0gaBaeMOMY Ha UCMbITyeMbli o6pasew. Ecnu B ucnbiryemom o6pasue ycraHoBne-
HO HECKONMbKO LUYHTMPYIOLMX ANOAO0B, ANs 06ecnevyeHns ykazaHHOro yCnoBusi MOXeET notpeboBarbecsl ycra-
HOBKa nepembIvKu(eK) Unu nepexrodaTtens.

MpumMmedvyaHue — Kak npaBuro, 3To ycroBne cobnrofaeTcs, ecni TOK NpoTeKaeT TONbKO Yepe3 OAMH LUYHTUPY-
foLuin guoga.

3) MoaxkntovatoT NPpMBOpPLI ANA M3MEPEHUS TOKA U HaMPSHXKEHUS.

4) MopatoT Ha UCMbITyeMbln 06pasel, NOCTOAHHbIN TOK, NOCTENEHHO yBenuuuBas ero sHaveHune ot 0 ao
3HayeHus, B 1,25 pasa npeBsbILLAOLLEro TOK KOPOTKOTO 3aMblkaHUS UCNbITAHHOTrO obpasua npu CYWU.

PUKCUPYIOT HAMPSHXKEHUE B NMPOTOKONE UCMbITAHUNA.

5) Ecnu B UCnbITyeMOM 0Bpasue yCTAHOBJIEHO HECKONbKO LUYHTUPYIOWMUX ANOAO0B U HET BO3MOXHOCTU
UCMbITATb BCE LLYHTUPYIOLME ANOALI OAHOBPEMEHHO (CM. 3Tan 2), Npu BbIKSIIOYEHHOM UCTOMHUKE NUTaHUA Me-
HSIIOT NONOXXEHUE NEPEMbIMEK UMW NEPEKIoYaTens U NOBTOPSIOT 3tanbl 2—4 NO0YEPEAHO C Kaxaown rpynnomn
LUYHTUPYIOLLMX AUOAOB, KOTOPbIE MOXHO UCMLITATh OAHOBPEMEHHO, UMK C KaXAblM ANOA0M.

6) Ecnu B ucnbiTyeMom obpasue ycTaHOBNEHbI ONOKUPYIOLLME AUOALI, aHANOMMYHO NPOBOAAT UCNbITA-
Hue GNOKMpYIOLLIMX ANOA0B, ONpeaensas UI1p ANS KaXXQoro oTAenbHoro Anoaa.

Metoan B

MoaknioyaloT namepuTenbHbie NPUGOPLI, YCTAHABNMUBAIOT UCTILITYEMbIN 06pa3seL u NoaKMIoYaloT ero K
MCTOYHUKY NUTAHUSA, KaK yKa3aHo B 4.15.2.4, B TOM uucne nogknioyalor cpeacrea uamepenus BAX.

MoONHOCTLIO 3aTEHAIOT OAUH UMK HECKOMNbKO (hOTOIMEKTPUYECKUX INEMEHTOB KaKOW-nNubOo Yactu ucnbl-
Tyemoro o6pasua, 3aLumLLIEeHHOW OA4HUM LUYHTUPYIOLMM AUOAOM, U A0OMBAIOTCA TakuM 00pa3oM BKIOYEHUS
avoaa. Mpu BKNIOYEHHOM ANOAE, KOTAA TOK, MPOTEKAIOLMIA Yepes ANOA, PaBEH TOKY, NPOTEKaloLeMy B UCTIbI-
TyemoMm ob6pasue, usmepsiiotr BAX 1 onpeaensior MakCUMarnbHYI0O MOLLUHOCTb UCNbITYEMOro obpasua no 4.2,
4.2.3 unu 4.2.4 npn 3HEpPreTU4ECKON OCBELLEHHOCTH, Brinskon k CYW. MNOBTOPAIOT 3aTEHEHUE U M3MepeHue
BAX anst ka)xgoi 4yacTu ucnbiTyemoro o6pasua, 3almieHHON OHUM LUYHTUPYIOLLUM AUOA0M.

BAX u3MepsitoT, KOraa, Kak MUHUMYM, 3aTEHSIOT OAUH (POTOINEKTPUHECKUIN SMEMEHT B LIENOYKE Mpu
nocneaoBaTenbHOM COeAMHEHUN (POTOINEKTPUUECKUX DMEMEHTOB, OAHY rpynny (pOoTOINEKTPUYECKUX 3rne-
MEHTOB Npu napannenbHO-NocNeaoBaTeNbHOM COeAMHEHUU (DOTOINEKTPUHECKUX SMEMEHTOB, MO OAHOMY
(hOTO3NEKTPUYECKOMY INEMEHTY B KAXAOW LIENOYKe Npu nocrneaoBarenbHO-napannenbLHoM coeauHeHum ¢o-
TOSMNEKTPUIECKUX INIEMEHTOB (OCHOBHbIE TUNbI COEAUHEHUI (POTOINEKTPUYECKUX BNIEMEHTOB, 3aLLMLLIAEMbIX
OJIHVUM LUYHTUPYIOLLIMM AMOA0M B (HOTOINEKTPUUECKUX MOAYNSIX, CM. B 4.6.3).
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4.15.2.5 OueHka pesynbTaToB UCMbITAHWIA

MenbiTaHHble 06pasLbl CHUTAIOT BblAEPXaBLUMMU UCTbITAHWUSA, ECNN:

- y 00pas3suoB, UCMbITAHHbLIX MO MeTOAy A, U3MEPEHHOe NPAMOe HanpsXEHUEe OA4HOrO LLUYHTUPYIOLLEro
Aunoaa Uy, Nnu HECKONbKNX OHOBPEMEHHO NCMbITAHHBIX ANOJ0B HAXOAUTCA B Npejenax:

Unp = (N Upp on) £ 10 %, ®)

roe N — KonuyecTBO OAHOBPEMEHHO WCMLITAHHbIX LUYHTUPYIOWMX ANOAOB, ANS KOTOPbLIX U3MEPEHO
HanpsbkeHne U, o

Unp.HOM — npamMoe HanpsxkeHue guoaa npu 25 °C, onpeaeneHHoe no nacnopTHbIM AaHHbIM Ano4a.

[ns 6rnokMpyoLLIMX AMOA0B OLEHKY pesyrnbrarta NpoBOAST ANS KaXA0ro Anoga OTAENbHO;

- y 06pasLoB, UCMbITAHHBIX MO MeToay B, Ha BAX ucnbityemoro obpasua, U3MepeHHON Npu 3aTEHEHUH,
HabnogaeTcsa xapakTepHbii n3rnb. Hanpumep, B poTO3MEKTPUYECKOM MOAYNE M3 KPUCTaNMYecKoro Kpem-
HUs ¢ 60 (POTOSNEKTPUYECKUMUN NEMEHTAMU, NOCNEA0BATENbHO COEAMHEHHbIMU B TPU LENOYKK, Kaxaasa u3
KOTOPbIX 3aLUMLLeHa OAHUM LUYHTUPYIOLLMM AWOAOM, LUYHTUPYIOLLME Anoabl paboTocnocobHbl, ecnu npu 3a-
TEHEeHUU POTOINEKTPUYECKUX INEMEHTOB OAHOW LIENOYKN HAbNI0AaeTcs CHUXKEHWE MakCMMarnbHON MOLLHOCTH
ncnbiTyemoro obpasuya npumepHo Ha 1/3 oT ee 3HaveHusa 6e3 3aTeHeHus.

4.16 cnbiTaHMe MapPKUPOBKU HA CTOMKOCTb K ICTUPAHULO

MapkupoBKY TPYT BPYYHYH KYCKOM XIOMYaTtoOyMa)kHON TKaHW, CMOYEHHOW BOAON, B Te4eHue 15 ¢, a
3aTteM B TedeHue 15 ¢ KyCkom xnon4yarobymarkHOW TKaHW, CMOYEHHON GEH3UHOM.

Ons ucnbITaHUst UCNOMb3YIOT 6EH3UH (FeKCaHOBBIN PACTBOPUTEND) CO CMEAYIOLLMMU NOKA3aTENAMU:

- coaepaHue apomaTuyecKux yrnesoaopoaos: He 6onee 0,1 % no obbemy;

- nokasarenb Kb (kaypu-6ytaHon): 29;

- Temnepatypa Hadana kuneHums: okono 65 °C;

- Temneparypa KoHua KuneHus: okono 69 °C;

- NNOTHOCTb: okono 0,68 r/cmS.

McnbiTaHHbIn 06pasey CHATAIOT BblAEPXKABLUMM UCTIbITAHWE, €CNU MAapKUPOBKA OCTanach YeTKoW u pas-
OOp4YMBON, HE UMEET NPU3HAKOB CKPYYMBAHUSA U MPOYHO 3aKpenseHa.

[Mocne Bcex ucnbITaHU Ha BO3AENCTBUE BHELUHUX KNMMATUYECKUX (PaKTOPOB MapPKMPOBKA TaKkKe [0rDK-
Ha 0CTaBaTbCA YETKON U pa3bopunBoil.

C MapKMpOBKOIi, HAHECEHHON BAABNMBAHUEM, LUTAMMNOBKOW, THCHEHMEM, FPaBMPOBKOWA MW UHLIMU MO-
[06GHbIMK cnocobamu, aHHOe UCTbITaHWE He NPOBOAAT.
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Tabnuya A1 — OBGo3HayeHWe UCTbITaHWIA, YCTAaHOBIIEHHLIX B HAaCTOSLLEM CTaHAapTe, a Tawke B [9] u [10]

CooTBeTCTBYIOWUIA
O6o3HaueHne | O6o3HaveHue pasaen/noapasaen
UcnbitaHue ucnbiTaHnA nenbiTaHWA no HacToAuwlero
no [9] [10] cTaHjapra u
OCT P MOK 61646
Crabunusayus: MQT 19 — pasgen 9/

- HavanbHasa ctabunuaayus, MQT 191 nogpasgen 10.19

- KOHeYHaa cTabunusauus MQT 19.2
BusyanbHblih KOHTPONb MQT 01 MST 01 10.1
M3mepeHne Bornbsr-aMnepHbIX XapakTepuCTUk:

- Npu cTaHAapTHLIX YCNoBUsix UcnbitaHuii (CYU), MQT 06 MST 02 10.2

- NpW BbIOPaHHBIX YCIOBUSX MO 3HEPreTUYEeCKOoi 0CBELLEHHOCTH MQT 02 MST 03 10.6
n Temneparype?;

- B YCNoOBUsX HU3KOWM ocBeleHHocTn (YHO) MQT 07 — 10.7
M3mepeHne conpoTUBMEHUA N30NALMN MQT 03 MST 16 10.3
OnpepgeneHune TeMnepaTtypHbIX KO ULMEHTOB MQT 04 — 10.4
McnelTaHne Ha KoMNNekcHoe Bo3feilcTBUE (paKTopoB OKpyXato- MQT 08 — 10.8
LWel cpefbl B HATYPHbIX YCIOBUSAX
McnbiTaHne Ha CTOMKOCTb K MECTHOMY neperpesy MQT 09 MST 22 10.9
McenbiTaHne Ha Bo3aeicTBUE YNBTPadMoneToBoro 3ny4eHus MQT 10 MST 54 10.10
TepmouuknupoBaHue MQT 11 MST 51 10.11
TepMoOLMKNUPOBaHME NpU BICOKOR BNaXHOCTU MQT 12 MST 52 10.12
McnbiTaHne Ha Bo3aeiicTBME BbICOKOI TeMnepaTyphbl MPW BbICOKOM MQT 13 MST 53 10.13
BN&XHOCTM
MenblTaHne HageXHOCTM CPEeACTB BHELLHUX COSAUHEHWNIA: MQT 14 MST 42 10.14

- MpoBepka NPOYHOCTU KPENeHNA KOMMYTaLMOHHON KOPObKM; MQT 141

- WCMbITaHUS HaJ eXHOCTU 3akpenneHns kabeneit  nposogos? MQT 14.2
VcnbiTaHne usonsyum Ha BNarocTonkocTb MQT 15 MST 17 10.15
McnblTaHWe Ha Bo3geicTBUe CTaTUHECKON MEXaHUYECKOW Harpys- MQT 16 MST 34 10.16
Ku
McnbiTaHne Ha CTOMKOCTb K yaapam rpaga MQT 17 — 10.17
McnbiTarus WyHTUPYOLWMX/GNoKUPYOLLMX 4104 0B: MQT 18 10.18

- WUCMbITaHWE LLYHTUPYIOLLMX/GNOKMPYIOLLUX AUOS0B Ha MQT 181 MST 25
TEPMOCTONKOCTE;

- WCMbITAHUE LLYHTUPYIOLLMX/ONOKMPYOLLUX AUOL 0B Ha MQT 18.2 MST 07

paboTtocnocobHOCTb
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OkoHYaHue mabnuupi A.1

CooTBeTcTBYyOW|MIA
O6osHaveHne | O6GosHaveHue pasgen/nogpasgen
WcnbiTaHue ucnbiTaHUs WcrbITaHNA no HacTosLero
no [9] [10] cTaHAapTa u
FOCT P M3K 61646
MenblTaHne MapKUpoBKM Ha CTOMKOCTb K UCTUPaHUIO — MST 05
[poBepka OCTPOThLI KPOMOK — MST 06

MaKcuMarnsHOW MOLLHOCTU».

siM Be3onacHoCTH.

B npeablayLwen Bepcun cTaHjapta M B CChbifkax 40 BbIXOAA HacTosiLlero ctaHaapTa UCnbiTaHue no usMmepe-
Huto BAX npu BbIGpaHHBIX YCIIOBUSX MO 3HEPreTMYecKon OCBELLEHHOCTU U TemnepaTtype HasbiBaeTcs «OnpefeneHne

2) HapexHoCcTb 3aKpenneHns kabernei U NPOBOAOB B UCMLITYEMBIX (DOTOSMEKTPUUECKUX MOAYIISX NPOBEPSAIT MpH
UCMbITaHNSAX KOMMYTaLMOHHBIX KopoBok no FOCT P 56981, 5.4.12, ans NoATBepXAEHUA NX COOTBETCTBUSA TpeboBaHm-

MpumedyaHue — AbBpesuaTypa 0603Ha4EHW UCTBITAHWIA paclLpoBLIBAETCA CReAyIoWmMM 06pasoM:
- MST — measurement safety test (ucnbiTaHWe Ha cooTBeTCTBUE TpeboBaHNAM GezonacHocTH);
- MQT — measurement quality test (McnbiTaHne Ha COOTBETCTBME TEXHUYECKUM TPEGOBaHNAM).
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MpunoxeHue B
(o6sa3arenbHoe)

YcnoBusi UCNLITAHMI ANA onpeaeneHns BbIXOAHbIX XapaKTepPUCTUK
(hOTO3MNEKTPUYECKMX YCTPOMCTBE U CUCTEM, YCTAHOBIIEHHbIE B CTaHAapTax

CTtaHpapTHble ycnosus ucnbitaHui (CYN):

- 3HepreTMdeckas ocselleHHocTb: 1000 BT/m2,

- Temneparypa anemenTa: 25 °C;

- criekTparbHbIil cocTas; AM 1,5 B cooTBeTcTBUM ¢ FTOCT P MOK 60904-37);
- CBETOBOW NOTOK HanpasfieH HopManksHO K BOCTIPUHUMAIOLLENR NOBEPXHOCTH.

YcnoBus Hu3Koli ocBeweHHocTu (YHO):

- sHepreTMdYeckas 0CBeLLeHHOCTb: 200 Br/mZ;

- Temnepatypa snemeHTa: 25 °C;

- cnekTpanbHblii cocta: AM 1,5 B cootBeTcTBUM ¢ TOCT P MOK 60904-37);
- CBETOBOA MOTOK HaNpaBneH HOpMaribHO K BOCTIPUHUMAIOLLEN MOBEPXHOCTH.

YcnoBus Bbicokoi Temnepartypsbl (YBT):

- 3HepreTMdeckas ocBeleHHocTb: 1000 Br/mZ

- Temneparypa anemenTa: 75 °C;

- cneKTpanbHbliA coctas: AM 1,5 B cootBeTcTBMM ¢ [OCT P MK 60904-37);
- CBETOBOW NOTOK HanpaBneH HOpMaribHO K BOCTIPUHUMAIOLLER NMOBEPXHOCTH.

YcnoBus HU3Ko# Temnepatypbl (YHT):

- aHepreTMdeckas 0cBeLeHHOCTb: 500 Br/mZ;

- TemnepaTypa anemenTa: 15 °C;

- cnekTpansHbli coctas: AM 1,5 B cootBeTcTBUKU ¢ FTOCT P MOK 60904—37);
- CBETOBOW NOTOK HanpaBneH HOPMarsibHO K BOCTIPUHUMAaIOLLEl NOBEPXHOCTH.

CrtaHaapTHble BHeltHue ycnoBusax (CBY):

- cyMMapHas sHepreTuyeckas 0CBeLLEHHOCTL: 800 BT/m2;

- TemnepaTypa okpyxatoLeii cpeabl: 20 °C;

- cKopocTk BeTpa: 1 M/c;

- yron HaknoHa: (37 = 5)°;

- SreKTpUYecKas Harpyaka: oMUYecKas Harpyska, BenudMHa KOTOpoii BLIGUpaeTca TakuM o6pasoM, YToOb! MCMbITY-
eMmblii obpasel paboTtan BONM3n Toukn MakcumansHoi mowHocTn npu CYW unun obecnevnBaemasn yCTpOACTBOM CIEXEHNUA
33 TOYKOW MaKCUMarnbHOW MOLLHOCTH;

- YCNOBMWSI MOHTaXa: OTKpbITast ThlflbHas CTOPOHa.

YcnoBus HoMMHanbHol paboueil Temnepartypbl anemenTa (HPTJ):

- BHepreTUYeckas ocBelLeHHoCTk: 800 Br/m2;

- TemnepaTypa okpyxatoLei cpeabl: 20 °C;

- TeMnepaTypa sanemeHTa: HPT3;

- criekTpanbHbIil cocTas: AM 1,5 B cooTeeTcTBMM ¢ [OCT P MAK 60904-37);
- CBETOBOW MOTOK HanpaeneH HOPMarnbHO K BOCTIPUHUMAIOLLEA NOBEPXHOCTY.

YcnoBusi HoMMHanbHoW paboueit Temnepatypbl Mogynsa (HPTM):

- 3HepreTMdeckas ocsellieHHocTk: 800 Br/MZ;

- TemnepaTypa okpyxatoLei cpegbl: 20 °C;

- TeMnepatypa moayns: HPTM,;

- cneKTparnbHbIii cocTaB: AM 1,5 B cooTBeTCcTBUM ¢ [OCT P MOK 60904-37);
- CBETOBOW MOTOK HanpaeneH HOPMarnbHO K BOCTIPUHUMAatOLLEl MOBEPXHOCTY.

CTaHpapTHble yCNoBUs UCNbITaHU! POTOINEKTPUUECKUX YCTPOWUCTB U CUCTEM € KOHLUeHTpaTopamm (CYUK):

- BHepreTUYeckas 0cBeLLEeHHOCTb: 1000 BT/M2;
- TemnepaTypa anemeHTa: 25 °C;
- NpAMoe Wany4eHue,

1) € yyemom usmerenuii [10].
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- cnekTpanbHblil coctas: AM 1,5 B cootBeTcTBUM ¢ FOCT P MOK 60904-37):
- CBETOBOW NMOTOK HaNpaBneH HOpMarbHO K BOCMPUHUMAIOLLEN MOBEPXHOCTU.

CranpapTHble paboune ycnoBua poToaneKTpMYecKux yCTpoucTB U cucteM ¢ KoHueHTpatopamu (CPYK):

- 9HepreTU4eckasn ocBeLleHHocTb: 900 BT/Mm2;

- TemnepaTypa okpyxatowewn cpeasl: 20 °C,

- MpsIMOe U3ny4eHue,

- CBETOBOW NOTOK HanNpaBneH HOpManbHO K BOCMPUHUMAaIOLLE NOBEPXHOCTH;
- cnekTpanbHbI cocTtas: AM 1,5 B cooteTcTBUM € FOCT P MOK 60904-37);
- CKOpOCTb BeTpa: 2 M/c.

MpumMedvyaHune — MNpu onpeaeneHnn 3Ha4eHUA IHEPreTUHECKOn OCBELLEHHOCTU NMPSAMOro U3Ny4YeHus, Hanpas-

NEHHOro HOpMarbHO K BOCMPUHUMAIOLLEA NOBEPXHOCTH, AN1A OTOINEKTPUHECKUX NMPUBOPOB U CUCTEM C KOHLEHTpaTo-
pamu, UCTOoMb3YHLLMX OBHOOCHYO cUCTeMy crexeHns 3a ConHUeM, AomkHa GbITb caernaHa nonpaska Ha Yron NageHus.

CTaHOapTHble yCnoBUA UCTNbITAHUIA OBYCTOPOHHUX (pOTOINEKTPUYECKUX YCTPOUCTB U cuctem (CYUA):

- 3HepreTUYeckasi OCBELLEHHOCTb NULEBOM noBepxHocTi: 1000 BT/m2;

- 3HepreTUyeckas 0CBELLEHHOCTb ThINbHOM NoBepXHOCTH: 135 BT/m2;

- TeMnepaTypa anemenTa: 25 °C;

- CheKTpanbHbiii coctas: AM 1,5 B cootBeTcTBUM € FTOCT P M3K 60904-37):
- CBETOBOW MOTOK HamnpaefeH HopMasibHO K BOCPUHUMaIOLLE NOBEPXHOCTY.

YcnoBus NoBbILWEeHHOW OCBELIeHHOCTU ABYCTOPOHHUX (POTOANEKTPUIYECKUX YCTpolcTB U cucteM (YINOMO):

- 3HepreTMYeckas OCBELLEHHOCTL NuLieBoit nosepxHocTy: 1000 BT/m2,

- 3HepreTUyeckas 0CBELLEHHOCTb ThIMbHOM nosepxHocTH: 300 BT/m2;

- TemnepaTypa anemeHTa: 25 °C;

- cnekTpanbHbIi cocTaB: AM 1,5 B cootBeTcTBMU ¢ FOCT P MOK 60904-37):
- CBETOBOW MOTOK HamnpaefeH HopMarbHO K BOCMPUHUMaIOLLEA NOBEPXHOCTY.
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MpunoxeHne A
(cnpaBouHoe)

CBefieHMs1 0 COOTBETCTBMU CChINTOYHbIX HALMOHANbHbLIX U MEXroCyAapCTBEHHbIX
CTaHAAPTOB MeXAyHAapPoAHbLIM CTaHAAPTaAM, UCNONMbL3OBaHHbLIM B KayecTBe
CCbIJTOYHbIX B NPUMEHEHHOM MeXAYHapoOaAHOM CTaHaapTe

Tabnuya OAA1

06 CreneHb
03Ha4eHWe CCbINOYHOro HaLMoHanbHoro, COOTBET- 0603Ha4YeHe U HaMMeHoBaHUe CCbINTOYHOro
MEXToCyAapcTBEHHOrO cTaHaapTa crBnn MexXAyHapoAHoro cTaHaapTa

[OCT P 56979—2016 (M3K MOD IEC 62716:2013 «Moaynu coTtoanekTpuyeckne. McnbiraHua

62716:2013) Ha KOppo3uio NoA AeicTBUEM aMMuUaka»

MOCT P 56980.1—2020 MOD IEC 61215-1:2016 «Moaynn ¢poTo3neKTpudeckne HaseMHble.

(MOK 61215-1:2016) OLeHKa KOHCTPYKLMKN U yTBepxaeHue Tuna. YacTb 1. TpeboBsa-
HUWS K UCTIBITAHNSIM»

FOCT P 56981—2016 MOD IEC 62790:2014 «Kopobku pacnpeaenutenbHble ans ¢oto-
(M3K 62790:2014) anekTpuyecknx mogynei. TpeboBaHua 6€30NacHOCTU U UCNbI-
TaHUA»

[OCT P 56983—2016 MOD IEC 62108:2007 «®doToanekTpuyeckue moaynu (CPV) un yansl
(M3K 62108:2007) B c6ope koHUeHTpaTopa. OLeHKa KOHCTPYKLUUN U yTBepXaeHWe

BUAa NPOAYKLMN»

[OCT P 567230—2016 MOD IEC 62852:2014 «CoeaunHuTenu Ans uenen NOCTOSSHHOMO ToKa

(M3K 62852:2014) doToanekTpuyeckux cucteM. TpeboBaHus 6esonacHocTu u uc-
NbITaHWS»

[OCT P 58809.2—2020 MOD IEC 61730-2:2016 «Moaynu dotoanekTpudeckne. OueHka

(M3K 61730-2:2016) 6e3onacHocTU. YacTb 2. MeToabl UCNBITAHUA»

[OCT P M3K 60068-2-78—2009 IDT IEC 60068-2-78:2001 «McnblTaHMe Ha Bo3feicTBUE BHELLHUX
cdakTopoB. YacTb 2-78. UcnbiTaHusA. Ucnbitanue Cab: Bnax-
HOe Tenno, yCTaHOBUBLLMIACSA PEXUM»

[OCT P M3OK 60891—2013 IDT IEC 60891:2009 «[MNpubopbl doToransBaHuyeckme. Metoguku
KOppeKLMu Nno TemnepaType U OCBELLEHHOCTU pe3ynsTaToB M3~
MepEHWS BOMLT-aMMNepHOI XapakTepucTUKN»

FOCT P M3K 60904-1—2013 IDT IEC 60904-1:2007 «[Npubopbl doToanekTpuyeckne. Yacto 1.
N3amepeHune BomnbT-aMNepHbIX XapakTepucTuk»

FOCT P M3K 60904-2—2013 IDT IEC 60904-2:2007 «[Mpunbopsl doToanekTpuyeckue. YacTb 2.
TpeboBaHus K STaNOoHHLIM CONMHEYHBIM NeMeHTaM»

FOCT P M3K 60904-3—2013 IDT IEC 60904-3:2008 «[Mpunbopbl coToanekTpuyeckune. Yactb 3.
MPUHLMMLI N3MEPEHNS NapaMeTpoB Ha3eMHbIX DOTO3NEKTPU-
YeCKUX COfTHEYHbIX MPUBOPOB CO CTaHAapTHLIMU XapakTepu-
CTUKaMM creKkTparnbHOi NIOTHOCTU MHTEHCUMBHOCTW NajaroLle-
ro N3nyyveHns»

[OCT P M3K 60904-7—2013 IDT IEC 60904-7:2008 «[Mpubopsl doToanekTpuyeckue. Yactb 7.
MopcyeT olNGBKN U3-3a CMEKTPanbHOro HeCOOTBETCTBUS NpU
ncnblTaHUsX POTOSNEKTPUHECKUX NPpMBOpPOB»

[OCT P M3K 60904-8—2013 IDT IEC 60904-8:1998 «[Mpubopsl coToanekTpuyeckue. Yactb 8.

PykoBofCTBO MO U3MEPEHWIo creKkTparbHOW YyBCTBUTENBHO-
CTV poTOBNEKTPUYecKoro npubopar
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OkonrYaHue mabnuusi JA.1

CreneHb
QOB6o3HaYeHne CCbISIOMHOTO HaLUWoHarnbHOro, 0O603HaYeHNe U HAaMMeHoBaHWe CCLINIOMHOro
MEXrocyjapCcTBEHHOro cTaHaapTa C(:;;z(:r' MexJyHapo/JHoro ctTaHaapTa

rOCT P MGK 60904-9—2013 IDT IEC 60904-9:2007 «[Mpubopkl doToanekTpudeckne. Yactb 9.
TpeboBaHua K pabounMM XapaKTepucTUKaMm WMWUTATOPOB COM-
HEYHOTO U3NYyYeHUs»

OCT P M3K 60904-10—2013 IDT IEC 60904-10:2009 «[Mpubopbl hboTosnekTpuyeckue. Yacte 10.
MeToabl M3aMepeHnsa NMUHERHOCTU»

MOCT P MOK 61646—2013 IDT IEC 61646:2008 «Mopynu choToanekTpuyeckne TOHKOMIEHoY-
Hble 19 Ha3eMHOro NpUMeHeHWs. KBanudukalnoHHas oLeHKa
KOHCTPYKLUM W yTBEPXAEHUe No obpasLly»

OCT P MGK 61701—2013 IDT IEC 61701:2011 «Mogynu coToanekTpuyeckne. McneltaHue

Ha KOppPOo3uko B COJIEBOM TyMaHe»

BETCTBUSA CTaHAaPTOB:
- IDT — naeHTUYHEBlEe CTaHaapThI;

- MOD — moaudmumpoBaHHble cTaHAapThI.

MpumevaHue — B HacToAWeN TabnuLe UCTonNb3oBaHbl CNeayLLMe YCNOBHEIE 0603HAaYEHNUS CTENEHU COoT-
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MpunoxeHue b
(cnpaBouHoe)

ConocTtaBrneHue CTPYKTYPbl HACTOAWEro CTaHAapTa CO CTPYKTYPO/ NPUMEHEHHOro
B HEeM MeXAyHapoaAHOro ctaHgapra

YKa3aHHoe B Tabnuue W3MeHeHWe CTPYKTYpbl HacTOALEro craHgapTta OTHOCUTENLHO CTPYKTYpbl NPUMEHEeHHO-
ro MexayHapogHoro crtaHgapta obycroBneHoO NpuBeAEHUEM B COOTBETCTBUME C TpeboBaHMSIMU, YCTAaHOBNEHHLIMU B
MOCT P 1.5—2012 «CraHgaptusauus B Poccuiickon Oegepauun. CtaHaapThl HauuoHarnbHble. NpaBuna nocTpoeHus,

N3NOXEHNS, OPOPMIEHNS 1 0BO3HAYEHMS».

Tabnuya AB.1

CTpyKTypa HacTosLero cTaHgapTa

CTpyKkTYypa MexayHapoaHoro ctaHaapta MOK 61215-2:2016

1 OBnacTb NPUMEHEHHUS

1 ObnacTb NpUMeHeHus

2 HopmMaTuBHbIe CCbINKK

2 HopmMaTuBHbIE CChINKK

3 Crabunusauus (4.19)

3 TepMUHbI U onpeaeneHns

3.1 O6wwme nonoxeHwus (4.19.1)

4 UcnbiTaHus

3.2 KpuTepuii 3aBepLueHnsa ctabunusayum (4.19.2)

4.1 BuayaneHblii koHTpons (MQT 01)

3.3 MeTogbl ctabunumaauyum (4.19.3—4.19.4)

4.1.1 Uenb

3.3.1 Ctabunusauums ocselleHnem (4.19.3)

4.1.2 MNpoBegeHune ncnbITaHui

3.3.2 AnbTepHaTuBHbIe MeTogbl cTabunmaauuu (4.19.4)

4.1.3 OueHKa pesynsraToB UCNbITaHUIA

3.4 HavaneHas crabunusauus (4.19.5)

4.2 OnpegeneHve MakcuManbHoii MowHocTn (MQT 02)

3.5 KoHe4Has ctabunusauus (4.19.6)

421 Uens

4 VcnbiTanns

4.2 2 UcnblTaTenbHoe obopyaoBaHue

4.1 BusyansHblil KOHTPOIb

4.2.3 lNpoBegeHne ucnbiTaHuin

4.1.1 HasHa4eHne

4.3 N3mepeHue conpoTueneHuns usonayuu (MQT 03)

4.1.2 VicnbiTaTensHoe obopypoBaHue

4.3.1 Uenb

4.1.3 MNpoBegeHune ucneitaHusa (4.1.2)

4.3.2 NcnblTaTensHoe obopyaoBaHue

4.1.4 OueHKka pe3ynbTaToB UCNbITaHWA (4.1.3)

4.3.3 YcnoBusi UCNIbITAHUIA

4.2 sMmepeHne BONbT-aMMNepHbIX XapakTepucTuk

4.3.4 MNpoBegeHne ucnbiTaHUn

4.2.1 ObLme nonoxeHus

4.3.5 OueHka pe3ynsraToB UCNbITAHWIA

4.2.2 UcnbiTatensHoe obopygoBaHue

4.4 OnpepeneHne TeMnepaTypHbIX KoagpduumeHToB
(MQT 04)

4.2.3 UamepeHne BoOMbT-aMMepHLIX XapaKTepucTuk npu
CTaHfapTHLIX YCnoBusx ucnoitaHuii (CYW) (4.6)

4.5 OnpegerneHne HoMuHanbHo paboyeil Temnepatypbl
moayna (HPTM) (MQT 05)

4.2.4 NamepeHne BOMbT-aMMEpPHLIX XapaKTepucTuK npu
BblGpaHHLIX YCNOBUAX MO 3HEPreTUYECKoi 0CBELEHHOCTH
1 Temnepatype (4.2)

4.5.1 O6wwe nonoxeHus

4.2.5 NamepeHne BONbT-aMNepPHbIX XapakTepucTuk B yc-
NoBUSIX HU3KOMN ocBeleHHocTH (YHO) (4.7)

4.5.2 Metopg

4.3 UsmepeHne conpoTUBAEHUA U3O0NSALUK

4.5.3 MpoBegeHue ncnbITaHUi

4 .3.1 HazHa4yeHune

4.6 WN3amepeHue BOMbT-aMNEPHLIX XapakTepUCTUK Mpu
CYU v HPTM (MQT 06)
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lpodomxeHue mabnuypi []5.1

CTpyKkTypa HacTosLlero cTaHAapTa

CTpyKTypa MexAayHapodHoro ctaHaapta MOK 61215-2:2016

4.3.2 VcnbiTaTensHoe obopyaoBaHue U Matepuansl

4.6.1 Uenb

4.3.3 YcnoBus UcnblTaHui

4.6.2 VcnbiTaTensHoe obopyaoBaHue

4.3.4 MpoBegeHWe ncnbITaHU

4.6.3 lNpoBegeHWe ncnbITaHU

4.3.5 3akntouunTenbHble NcnblTaHua

4.7 VamepeHUe BOIET-aMNePHBIX XapakTepUCTUK B ycro-
BUSX HW3KOM SHepreTuyeckoi ocBelleHHocTu (MQT 07)

4.3.6 OueHka pe3ynsraToB UCTbITaHWIA

4.7.1 Uenb

4.4 OnpegeneHne TemnepaTypHbIX KOadppuLneHToB

4.7.2 VcnbiTaTensHoe obopyaoBaHue

4.5 NcnblTaHWe Ha KOMNNeKcHoe Bo3feicTBUe akTopoB
oKpyXaroLlen cpefbl B HaTYpHbIX ycnoBusx (4.8)

4.7.3 MNpoBegeHne ncnbiTaHui

4.5.1 HazHaveHue (4.8.1)

4.8 HatypHele ncnoitaqusa (MQT 08)

4.5.2 VcnbiTateneHoe obopynoBaHue (4.8.2)

4.8.1 Uenb

4.5.3 NMpoBefeHue ncnbitaHns (4.8.3)

4.8.2 UcnbiTaTensHoe obopyaoBaHue

4.5.4 3aknounTensHble ucnbitaHns (4.8.4)

4.8.3 NpoBeeHWe ncnbITaHUi

4.5.5 OueHka pe3ynesraToB UcnblTaHui (4.8.5)

4.8.4 3akntounTenbHble NcneliTaHua

4.6 NcnbiTaHWs Ha CTOWKOCTL K MECTHOMY neperpeBy (4.9)

4.8.5 OueHKa pe3ynsTaToB UCMbITaHWIA

4.6.1 HazHaveHue (4.9.1, 4.9.5.1)

4.9 WcnblTaHWs Ha CTOWKOCTb K MECTHOMY neperpeBy
(MQT 09)

4.6.2 flBneHne mecTHoro neperpesa (4.9.2)

4.9.1 Uenb

4.6.3 Tunbl coeAnHeHU POTOINEKTPUYECKUX SNEMEHTOB,
3aLUULLEHHBIX OAHUM LUYHTUpYoWUM auogoMm (4.9.3)

4.9.2 fiBneHne MeCcTHOro neperpesa

4.6.4 VicnbiTaTeneHoe obopynoBaHue (4.9.4)

4.9.3 Tunbl coegnHeHU POTOIANEKTPUYECKUX SNEMEHTOB,
3aLULLEHHBIX O4HUM LLUYHTUPYOWUM AUOS0M

4.6.5 McnbiTaHne hoTO3MNEKTPUYECKUX Mo ynel Ha OCHO-
Be POTOIMNEKTPUYECKNX AMEMEHTOB Ha NOSyNpPOBOAHUKO-
Bol nnacTtuHe (4.9.5.2)

4.9.4 VicnbiTaTensHoe obopyaoBaHue

4.6.6 McnblTaHMA TOHKOMNEHOYHBIX POTO3MEKTPUHECKMX
mMogynew

4.9.5 MNMpoBegeHWe UcnbITaHU

4.6.7 3aknodnTensHble ucnbitaHns (4.9.6)

4.9.6 3akntounTenbHble NcnelTaHua

4.6.8 OueHka pe3ynbsraToB UcnbITaHui (4.9.7)

4.9.7 OueHKa pe3ynsTaToB UCMbITaHWIA

4.7 WcnblTaHWe Ha Bo3gencTBUe yNsTpaduoneToBoro ns-
nydenus (4.10)

410 WUcnblTaHWe Ha Bo3fgeilcTBUE ynbTpaduoneToBoro
nanydenuns (MQT 10)

4.7.1 HazHadeHue (4.10.1)

4.10.1 Uenb

4.7.2 VcnbiTaTeneHoe obopynosaHue (4.10.2)

4.10.2 UcnblTaTensHoe obopypoBaHue

4.7.3 MNpoBegeHue ucnoitaHuii (4.10.3)

4.10.3 MNpoBegeHWe UcnslTaHU

4.7.4 3akntodnTensHble ucnbiraHua (4.10.4)

4.10.4 3akntouuTenbHble NCnblTaHus

4.7.5 OueHka pesynsraToB ucnelTaHuin (4.10.5)

4.10.5 OueHKa pe3ynsTaToB UCTbITaHWIA

4.8 TepmoumknupoBaHue (4.11)

4.11 TepmouuknmposaHue (MQT 11)

4.8.1 HazHauveHue (4.11.1)

4.11.1 Uenb

4.8.2 UcnbiTaTensHoe obopyaoBaHue (4.11.2)

4.11.2 UcnbiTaTensHoe obopyaoBaHue
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CTpyKTypa HacTosLero cTaHAapTa

CTpyKkTypa MexayHapogHoro cTaHgapta MOK 61215-2:2016

4.8.3 MNposepeHne ucneiraHnii (4.11.3)

4.11.3 lNpoBegeHUe UcnbITaHUIA

4.8.4 3akniouuTeribHble ucnbitanns (4.11.4)

4.11.4 3aknouuTenbHble UCnbiTaHUA

4.8.5 OueHka pesynsraTtoB ucnbiTaHui (4.11.5)

4.11.5 OueHKa pe3yrnbsTaToB UCTbITAHWUA

4.9 TepMoUMKNUpOBaHNE MPU BLICOKOW BNaxHocTn (4.12)

412 TepmouuknupoBaHUe npU BBLICOKOW BrAXHOCTU
(MQT 12)

4.9.1 HasHaveHue (4.12.1)

4121 Uenb

4.9.2 UcnbiTaTensHoe obopyaosanue (4.12.2)

4.12.2 UcnebiTaTensHoe obopyfoBaHue

4.9.3 MpoBegeHune ucneiraHuii (4.12.3)

4.12.3 lNpoBeaeHWe ncnbITaHUA

4.9.4 3aknouuTensHele nenbitaHua (4.12.4)

4.12.4 3akntiountenbHble UCnbiTaHusA

4.9.5 OueHKa pesynsratoB ucnbiTaHui (4.12.5)

4.12.5 OueHka pe3ynsTaToB UCTbITAHWUA

4.10 McnbiTaHne Ha BO3JeNCTBUE BLICOKOWA Temneparypbl
npu BbICOKOW BRaxHocTu (4.13)

4.13 WcnbiTaHWs Ha BO3JEWCTBUE BLICOKOW BRA)XXHOCTU
npu Buicokow Temnepatype (MQT 13)

4.10.1 HaszHa4eHue (4.13.1)

4.13.1 Uensb

4.10.2 MNpoBeaeHue ucnsbiTaHui (4.13.2)

4.13.2 NpoBeaeHne UCMbITAHUIA

4.10.3 3akntoqutensHele ucnoitannsa (4.13.3)

4.13.3 3akntouuTenbHble UCNbITaHuA

4.10.4 OueHka pesynsTaToB ucnuiTaHuii (4.13.4)

4.13.4 OueHKa pesynsraTtoB UCTLITAHUIA

4.11 UcnbiTaHna HafeXHOCTU CPeACTB BHELLUHUX COeaun-
HeHwuid (4.14)

4.14 NcenblTaHUa HageXHOCTU CPEACTB BHELLHUX coefun-
HeHuin (MQT 14)

4.11.1 Haszna4eHue (4.14.1)

4141 LUenb

4.11.2 MNpoBepKa HagexXHOCTU KpenneHns KOMMyTaLuoH-
HoI Kopobku (4.14.2)

4.14.2 lNpoBepka HafleXXHOCTU KPEMNeHNa KOMMYyTaLUOH-
Hoi kopobku (MQT 14.1)

4.11.3 WcnelTaHWA HagexHocTu 3akpenneHua kabeneit un
nposogoB (4.14.3)

4.14.3 UcnbiTaHns HagexXHOCTU 3akpenneHusa Kabenei u
nposofos (MQT 14.2)

4.12 VcnbiTaHne nsonauumu Ha BNarocTonkocTs (4.15)

4.15 UcnbiTaHne usonaummn Ha Bnaroctokocts (MQT 15)

4.12.1 HazHa4eHue (4.15.1)

4.15.1 Uensb

4.12.2 UcnblTaTenbHoe obopyaosaHue (4.15.2)

4.15.2 UenbiTaTensHoe o6opyaoBaHue

4.12.3 MNpoeeaeHue ucnuitaHui (4.15.3)

4.15.3 NpoBeaeHne UCNbITAHWIA

4.12.4 3akntounTenbHble UcnbiTaHna (-)

4.15.4 OueHka pesyneraToB UCNBITAHUIA

4.12.5 OueHka pesynsraToB ucnbiTaHuin (4.15.4)

4.16 McnblTaHUA Ha CTOWKOCTb K MEXaHUYECKUM Harpys-
kam (MQT 16)

4.13 WcnbiTaHWe Ha BO3feACTBUE CTAaTUYMECKOW MeXaHu-
yeckon Harpy3ku (4.16)

4.16.1 O6Wwme NoNOXeHUNA

4.13.1 O6bwue nonoxeHus (4.16.1)

4.16.2 UcnbiTaTenbHoe obopyaoBaHue

4.13.2 UcnbiTaTenbHoe obopyaosaHue (4.16.2)

4.16.3 NpoBeaeHNe UcnNbITaHWIA

4.13.3 MNpoBeaeHue ucnuitaHuii (4.16.3)

4.16.4 3aknto4uTenbHble UCNBITaHWUA

4.13.4 3akntoumnTensHble ucnoitaHna (4.16.4)

4.16.5 OueHKa pesynsTaToB UCNBITAHUIA

4.13.5 OueHka pesynsraTtoB ucnbiTaHuin (4.16.5)

4.17 WcneITaHWA Ha CTOMKOCTL K yaapam rpaga (MQT 17)

4.14 VcneiTaHWe Ha CTOMKOCTL K yaapaMm rpaga (4.17)

417 .1 Uensb

51



FOCT P 56980.2—2020

OkoHyYaHue mabnuupl [16.1

CTpyKTypa HacToALero cTaHaapTa

CTpyKTypa mMexayHapoaHoro ctaHgapTta M3K 61215-2:2016

4.14.1 HasHaveHue (4.17.1)

4.17.2 UcnbiTaTensHoe obopysoBaHne

4.14.2 UcnbiTaTenbHoe o6opyaoBaHue (4.17.2)

4.17.3 NpoBeaeHNe UCMbITAHMNIA

4.14.3 MNposeaeHUe ucnbiTaHunii (4.17.3)

4.17 .4 3akniounTeNbHbIE UCTbITaHUA

4.14.4 3aknovuTenbHble ncnbiTaHua (4.17.4)

4.17.5 OueHKa pe3ynsTaToB UCTbITAHUA

4.14.5 OueHka pesyneraToB UcnuitaHui (4.17.5)

4.18 NcnbiTaHns wyHTUpyowmx guopos (MQT 18)

4.15 WcnbiTaHUA LWYHTUPYOLWUX/BNOKUPYIOLLMX AUOA0B
(4.18)

4.18.1 UcnblTaHWe WYHTUPYIOLWKUX JUOS0B HA TEPMOCTOIA-
kocTb (MQT 18.1)

4.15.1 UcnblTaHne WyHTUPYOLWMX/ENOKUPYIOLWLUX AUOA0B
Ha TEPMOCTOWKOCTL (4.18.1)

4.18.2 UcnbiTaHue WYHTUPYOWMX AMOA0B Ha paboTocno-
cobHocTb (MQT 18.2)

4.15.2 VcnblTaHne WyHTUPYOLWMX/6NoKUpYIOWLUX AUOA0B
Ha paboTtocnocobHocTb (4.18.2)

4.19 Crabunusauyus (MQT 19)

4.16 UcnbiTaHWe MapKUPOBKN Ha CTONKOCTb K UCTUPaHUIO

(=)

4.19.1 Obwme nonoxeHuUs

MpunoxeHune A (cnpaBovHoe) O6o3HaveHne MeTo40B UC-
NbITaHWiA

4.19.2 MNokasaTenb 3aBepLUeHNs cTabunusauuu

MpunoxeHue B (06s3aTenbHoe) YcnoBus UcnbiTaHuii Ans
onpeferieHnst aNeKTPUYECKUX xapaKTepUcTUK poTo3neK-
TPUYECKUX YCTPOWCTB U CUCTEM

4.19.3 Ctabunusaumsa ocseLeHneM

MpunoxeHune JA (cnpaBo4Hoe)

CBefleHUs1 O COOTBETCTBWAM CCBITOMHBLIX MexXrocyaap-
CTBEHHOIO U HaLMOHaNbHBIX CTaHAapTOB MeXAyHapoa-
HbIM CTaHAapTaM, UCMONIb30BaHHLIM B KAYECTBE CChINOY-
HbIX B MPUMEHEHHOM MeXAYHapofHOM CTaHgapTe

4.19.4 AnstepHaTUBHbIE METOALI cTabunmnsayuu

Mpunoxexue OB (cnpaBodHoe) ConocTaBneHne CTpyKTy-
pbl HACTOSALLEro cTaHAapTa Co CTPYKTYPON NPUMEHEHHOTO
B HEM MeXAYHapOoAHOro cTaHjapTa

4.19.5 HavanbHasa ctabunusauua (MQT 19.1)

4.19.6 KoHeuyHas ctabunusayusa (MQT 19.2)

MpumMedaHune — Nocne 3aronoBKoB pasfenos (NOApa3ferioB) HAaCTOALLEro cTaHhapTa NpuBeAeHb! B CKOGKax
HOMepa aHanorniHLIX UM pasgenos (MoApasAenos, MyHKTOB) MEXAYHapOAHOro cTaHaapTa.
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Bubnuorpaduna

Knaccugpukayus eHewHux eosdelicmeyowjux ¢pakmopos. Hacmb 2-1. [IpupodHbie
eHewHue gosdelicmeyrowjue hakmopbl. Temnepamypa u enaxHocme (Classification of
environmental conditions — Part 2-1: Environmental conditions appearing in nature —
Temperature and humidity)

Modynu coomoanexmpuyeckue KoHueHmpamopHbie (CPV) u y3anbl 6 céope. OyeHKa KOH-
cmpykyuu u o8obperue muna npodykyuu [Concentrator photovoltaic (CPV) modules and
assemblies — Design qualification and type approval]

Modynu HasemHble homoanekmpudeckue. OUueHKa KOHCMPYKUUU U ymeepxdeHue muna.
Yacmb 1. CneyuansHbie mpebosaHus K ucfbimaHuam ¢homoanekmpuqeckux modynell
[Terrestrial photovoltaic (PV) modules — Design qualification and type approval — Part 1:
Special requirements for testing]

Tpubopbl homosnekmpuyeckue. Yacmp 1-2. VsmeperHue 8onbm-aMnepHbIX xapakme-
pucmuxk 08ycmopoHHUX chomoanexkmpuyeckux npubopos [Photovoltaic devices — Part
1-2: Measurement of current-voltage characteristics of bifacial photovoltaic (PV) devices]

TIpubopel homosanexkmpuyeckue. Yacme 1-1. VismepeHue 8onbm-aMnepHbIX xapakme-
pucmuK MHo2ornepexodHbix ghomoanekmpuqeckux npubopos [Photovoltaic devices —
Part 1-1: Measurement of current-voltage characteristics of multi-junction photovoltaic
(PV) devices]

TMpubopbl homoanekmpuyeckue. Hacmp 8-1. VismepeHue cnekmpanbHol Yyscmeumenb-
HOCMU MHOo20MepexodHblx chomoanekmpudyeckux npubopos [Photovoltaic devices —
Part 8-1: Part 8-1. Measurement of spectral responsivity of multijunction photovoltaic (PV)
devices]

Modynu gpomoanekmpuqeckue. OyeHka 6esonacHocmu. Yacme 2. MemoOs! ucnbima-
Huti [Photovoltaic (PV) module safety qualification — Part 2: Requirements for testing]

lMpubopbi pomosnekmpuyeckue. HYacmp 2. TpebosaHus K 3mainOHHbIM Ghomo3NeK-
mpudeckum npubopam (Photovoltaic devices — Part 2. Requirements for photovoltaic
reference devices)

MMpubopbi pomoanekmpuyeckue. Hacmp 8. MismepeHue criekmpaibHol Yyecmeumerb-
Hocmu gbomoanekmpuyeckozo npubopa [Photovoltaic devices — Part 8. Measurement
of spectral responsivity of a photovoltaic (PV) device]

lpubopsi homoanekmpuyeckue. Yacmp 3. [MpuHyunbl UsMepeHUs napaMmempos Hasem-
HbIX hOMO3NEKMPUYECKUX COMTHEYHbIX TPUBOpPos co cmaHOapmHbiMU XapakmepucmuKa-
MU cnekmparsnbHol nnomHocmu UHmeHcusHocmu nadaioujeeo usnydeHus [Photovoltaic
devices — Part 3: Measurement principles for terrestrial photovoltaic (PV) solar devices
with reference spectral irradiance dataj

lpubopsi homosnekmpudeckue. Yacmp 7. BbiqucneHue nonpasku Ha crekmpanbHoe
Hecoomeemcmeue npu ucfbimaHusx chomoanekmpudyeckux npubopos (Photovoltaic
devices — Part 7: Computation of the spectral mismatch correction for measurements of
photovoltaic devices)

WYenbimarusa Ha eosdelicmeue eHeWwHUX chakmopos. Yacmp 2-21. Wcnbimanus. Vicnbi-
maHue U. [IpoyHocmb 8b180008 U Hepa3beMHbIX KpenexHbix yempoltcme (Environmental
testing — Part 2-21: Tests — Test U: Robustness of terminations and integral mounting
devices)

53



FOCT P 56980.2—2020

YK 697.329:006.354 OKC 27.160

KntoueBble crniosa: Moaynu ¢hotoanekTpudeckue, hotoanekTpuieckne Moaynu ana HaseMHOro NpMMEHeHUs,
0ObIYHbIE KNMMATUYECKUE 30HbI, UCTIbITAHUS, SNEKTPUYECKUE XapaKTePUCTUKKN, NPOYHOCTHBLIE XapaKTepUcTu-
KW, CTOWKOCTb K BHELLHUM BO3AEUCTBUSAM

B3 1—2020/39

Pepnaktop H.B. BepxosuHa
TexHu4eckuin pegaxrop B.H. lipycakosa
Koppektop M.B. By4Has
KomnetotepHas BepcTka M.B. Jliebedesoli

CpaaHo B Habop 26.03.2020. MoanucaHo B nevats 30.04.2020. ®opmaT 60%84%. lapHuUTYpa Apuan.
Yen. ney. n. 6,51. Y4.-uaa. n. 5,90.

MoAroToBNeHO Ha OCHOBE SMEKTPOHHOW BEPCUM, NPEAOCTABIIEHHON paspaboTYNKOM CTaHgapTa

N «fOpucnpyaeHuma», 115419, Mocksa, yn. OpaxoHukugse, 11
www.jurisizdat.ru y-book@mail.ru
Co3saaHo B eAUHNYHOM ucronHeHun Bo Iryrn « CTAHOAPTUHOOPM»
AN KomnreKkToBaHnAa ®efepanbHoro MHGOPMaUMOHHOTO hoHAa CTaHAaPTOB,

117418 Mocksa, HaxumoBckuii np-T, 4. 31, k. 2.
www.gostinfo.ru info@gostinfo.ru


https://www.mosexp.ru#  
https://www.mosexp.ru
https://www.mosexp.ru#
https://www.mosexp.ru# 
https://files.stroyinf.ru/Index2/1/4293722/4293722342.htm

