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HALMWOHANBHBIN CTAHOAPT POCCUMNCKOW ®OEALEPALUMN

Moayinn ®OTOAIMNMEKTPUHECKUE
McnbiTaHnA Ha Aerpagaumio, BbI3BaHHYH BbICOKMM HanpsKeHuem
Yactb 1
DoTO3NEKTPUYECKME MOAYIIN HA OCHOBE KPUCTASISINYECKOTO KPEMHUA

Photovoltaic modules. Potential induced degradation tests. Part 1. Crystalline silicon photovoltaic modules

Dara BBegeHusa — 2018—07—01

1 ObnacTb NpUMeHeHus

Hacroswui craHgapT pacrpocTpaHAeTcsl Ha Ha3eMHbIE (IOTOINEKTPUYECKME MOAYSIM HA OCHOBE Kpu-
CTannM4eckoro KpemHusi. CTaHgapT yCTaHaBNMBaeT METOAbl UCTLITAHUIA Ha CTOMKOCTb K KPAaTKOBPEMEHHOMY
BO34E/CTBUIO BLICOKOrO HamnpshKeHUs, NPUBOASLLEMY K Aerpagaunn dhoTOIMEKTPUYECKUX MOAYSIEN B MPOLIEC-
ce sKCnnyarauum.

CTaHAapT pacrnpocTpaHseTcs Ha (hOTOINEKTPULHECKUE MOAYIIU, KOTOPLIE COAEPXKAT:

- (hOTOIMEKTPUYECKUE SMEMEHTBI U3 KPUCTAMIMYECKOTO KPEMHUA C MAcCUBUPYIOLLMM/MPOCBETIISIOLLUM
JAN3NEKTPUYECKMM MOKPLITUEM, MEXAHWU3MbI AerpagaLnit KOTOPbIX MOrYT GbiTh 06YCMOBMEHbI NOABUXKHOCTLIO
MOHOB, BAIAIOLLMX HA BreKTpuYeckoe none B6In3n NOBEPXHOCTH (HOTOINEKTPUYECKUX INIEMEHTOB UK ek~
TPUYECKN B3AMMOZENCTBYIOLMX C HUMM,

- CTEKNAHHOE MOKPLITUE HA paBoyeri NOBEPXHOCTM.

HacrosaLmi ctaHaapt He pacnpoCTPaHAETCA Ha (DOTOBMNEKTPUYECKNE MOZYNN C KOHLEHTpaTopaMu Cofl-
HEYHOTO W3NYYEHUs!, A TAKKE MOAYIU, BbINOMHEHHBIE U3 TAHAEMHbIX (POTOSNEKTPUHECKNX INEMEHTOB.

MpumMedyaHune — HacToawuii ctaHAapT MOXET ObITb NPUMEHEH K (POTO3NEKTPUHECKUM MOAYNAM, COCTONA-
LM M3 MHOTONEPeXOAHbBIX (MHOFOCIONHBLIX M MaTPUYHBIX) hOTO3NEKTPUHECKUX INMEMEHTOB Ha OCHOBE KPUCTanNINYecKkoro
KPEeMHUSA, eCrnin MeXaHW3Mbl 1 NpoLiecchl UX AerpafaLyumn B yCnoBUSAX UCTBITAHUIA, YCTAHOBIEHHbIX B pasaene 7, aHanoruy-
Hbl MexaHu3MaMm U1 npoueccam ferpagaunmn ykasaHHbIX OTOIMNEKTPUUECKUX MOAYNEN U3 SNEMEHTOB C OQHUM p-n nepe-
XOAO0M. B atom cnyyae npu HadalnbHbIX U SaBepUJaPOIJ.lVIX NCNbITaHUAX OOMKHbI YYUTbIBATLCA ocobeHHoCTH U3MepeHnAa
BONLT-aMnepHbIX XxapaktepucTuk (BAX) Takux mogynen .

B ycrnoBuax aKcnryataumm nepuoamMiecks BO3HUKAIOT CUTYaLMK, KOTAa HA OAMH (hOTOSMEKTPUYECKUIA MO-
Ayrb NOCTYNAET BCE HANPSHKEHME MOCTOSIHHOTO TOKa (POTOSNEKTPUIECKOI CUCTEMBI, NPEAENLHOE 3HaYEeHNe KOTo-
POro ONpeaEenseTcs NP1 CO3AaHMM CUCTEMBI UCXOASA U3 XaPAKTEPUCTUK (POTOINEKTPUYECKUX MOZYMEN UMM ycTa-
HOBMEHHOTO 3HAYEHUSI, U MOKET BbITb PABHO MAKCMMArbHO A0MYCTUMOMY HANPSHKEHMIO MOAYNS. OTHOCUTENLHO
KPaTKOBPEMEHHBIE BO3EMCTBUS TAKOr0 BbICOKOrO HAMPSHKEHMSI HA (POTOSMEKTPUYECKME MOAYNM B MpoLecce
aKCnnyaTaumn Bbi3bIBAIOT PA3NUYHLIE MEXAHU3MbI B AETansX KOHCTPYKUMWU MOAYNS, NPMBOAALUME K BO3HMKHO-
BEHUIO Pa3HULbI MOTEHLIMAMNOB MEXay Liensimu (hOTOINEKTPUYECKUX ArIEMEHTOB U 3a3eMNEHHBLIMU MOBEPXHOCTS-
MM MOAYNS W, KaKk CreacTeue, k Aerpagaumn. B oToanekTpuyeckux MOZYNSX Ha OCHOBE KPUCTANmM4ECKOro
KPEMHUA yKasaHHas Aerpagaumsi, NPexae BCEro, CBs3aHa C MOHHbIM NEPEHOCOM B repMETMKaX M MOKPLITUSX
paboueit 1 ThiNbHOM NOBEPXHOCTEN; PA3OrPEBOM HOCUTENEN 3apsaa B (HOTOAMEKTPUYECKUX SMEMEHTAX; nepe-
pacnpeaeneHuem 3apsaaoB, KOTOPOE YXY/ LLIAET XapakTePUCTUKM CIOEB 1 MOBEPXHOCTH (POTOSMEKTPUYECKMX Sre-
MEHTOB; Pa3pyLUEHNEM KIEEBbIX COENUHEHMUII; KOPPO3MEN KOMMNOHEHTOB. B HEKOTOPLIX KOHCTPYKUMSX Noa Aeii-
CTBUEM BbICOKOrO HaNPsKEHUsA NPOUCXOAMT PaspyLLUEHWE P-N NEPEXOA0B U USMEHEHWE XapaKTepUCTUK NpoGos.

* oM. [1].

U3pgaHue oduuymanbHoe
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Oerpagauusi ycyrybnsietcs BbICOKOM TEMNEPATYPON U BRAXHOCTLIO, @ TAKKE NPU 3arpsisHEHUU MOAynen npoBo-
ASALMMM, KMCIOTHBIMM, LLEMOYHBIMU MMM MOHHO-COAEPKALLMMU BELLECTBAMM, Bbi3blBAIOLLMMM NOBbLILLEHWE NO-
BEPXHOCTHON NPOBOAUMOCTH.

CraHgapTt ycTaHaBnMBAET Ba METOAA BO3AENCTBUSA BbICOKUM HaMNPSXKEHMEM, OTNNYAOLLMECH TEM, KaK
€034al0T pasHuLy NOTEHLUMANOB MEXAY LenaMu (poTOSNEKTPUYECKUX SNIEMEHTOB U MOBEPXHOCTAMU MOAYNS, a
TaKkKe KNMMaTu4eCcKon Harpy3kon (Temneparypa u BnaXkHOCTb). Pesynbrarbl UCNbITAHWIA COOTBETCTBYIOT YPOB-
HAM KNMMaTUYECKON Harpy3ku M NONSAPHOCTM 3a3EMMNEHUS, MPUMEHEHHBIM B COOTBETCTBYIOLLEM UCMbITAHUM.
WcnbiTaHus no ABYyM ME€TOA4aM He obsA3aTenbHo AaloT OAWHAKOBbI€ pe3ynbrarthl.

McnbiTaHna npoBoasT 6e3 ocBeLleHna ucneiryeMmbix 06pasLoB, KOTOPOE TaKkke MOXET BMUATbH HA CKO-
pocTb Aerpagauuu. MNpoBegeHne CnbITaHWin Npu 0CBeLLEeHUM Bonee TOMHO MOAENUPYET YCNOBMA KCnnyaTa-
LUK, OOHAKO HA MOMEHT BbIXOA4A HACTOALLEr0 CTaHAapTa OTCYTCTBYIOT AOCTATOMHbIE AaHHbIE AN onpeaene-
HWA MCNbITaTENbHbIX HArPY30K U peXxumMa ux BO34ENCTBUA.

Hacroswui ctanaapt npeaHasHayeH Ans oueHKU CTOMKOCTM MOAYnewn K Aerpagauuu, Bbi3BaHHON BO3-
OENCTBUEM HA HUX BbICOKOTO HanNpPsPKEHUS, BHE 3aBUCMMOCTM OT YPOBHA haKTUHECKMX Harpy30K Npu UX aKC-
nnyataumu B pasrmyHbiX KNMMaTUYECKUX YCIIOBUAX U B PA3NUYHbIX (DOTOINEKTPUHECKUX CUCTEMAX.

Hacroswuii cTaHaapT He NpeaHasHavYeH Ans OnpeaeneHusi TOMHOro rapaHTUPOBAHHONO 3HAYEHUS YPOB-
HA gerpagaunu oTOSNEKTPUYECKMX MOAYNeNn, NOCKOSbKY, BO-NEPBLIX, HU OANH U3 METOAOB HE BKAIOYAET B
cebs Bce hakTopbl OKPYKatoLLel cpefbl, KOTOpble MOTYT MOBMUATL HA Aerpagauuio Moaynen B peanbHbiX
YCMOBUWAX 9KCNNyaTauuu; BO-BTOPbIX, B Pa3sHbIX (POTOSNEKTPUHECKUX CMCTEMAX U NPU PasHbIX YCROBUAX 3KC-
nnyatauMu yCrnoBus gerpagauuu, CBA3aHHOW C BO3LEWNCTBMEM HA (hOTOINEKTPUYECKME MOAYNU BbICOKOTO
HanpskeHus, 6yayT pasnuyHbl. [pu npuBeaeHn AaHHbiX 06 ypoBHE aerpagauuy Ha OCHOBAHMU HACTOALLETO
CcTaHgapTa cnegyeT CTaBUTb CCbINIKY HA HACTOALMIA CTaHAAPT U METOA ucnbiTaHui (A unu B).

McnbiTaHna HACTOALLEro craHgapta He npeaHasHadeHbl ANS BbIABMNEHUS U OLEHKW aerpagauuu B pe-
3ynbTaTte ABMEHUN, CBA3AHHbLIX C BO3AENCTBMEM BbICOKOTO HAMPSHKEHUS, KOTOPbIE MOTYT NPOSABUTLCA 3@ OTHO-
CUTENbHO ANUTENbHbIW CPOoK. Hanpumep, paspyLueHue repmeTusaumm, Kotopoe NnpuBoAUT K NPOHUKHOBEHUIO
Bnaru BHyTPb MOAYNA M NOCeAYOWEN KOPPO3UN.

MpoBeaeHne NOBTOPHbLIX UCMLITAHUMI (POTOINEKTPUUECKUX MOAYNEN OAHOIO U TOrO e Tuna B COOTBET-
CTBUM C HACTOSAILLMM CTaHAAPTOM MOXET ObITb UCMONbL30BAHO HE TONLKO ANA BbIABNEHUS Aerpagauuu moayns
B pe3ynbrare BO3AENCTBUSA BbICOKOrO HANPSHXKEHUs1, HO U ANSA OLEHKU BIMSIHUA HA TaKylo Aerpagauuio u3MeH-
YMBOCTU NPUMEHSAEMbIX Marepuanos U YCNOBUI M3TOTOBNEHUS.

2 HopmaTtMBHbI€ CCbITKM

B HacTosem craHgapre ucnonb30BaHbl HOPMAaTUBHBIE CCbINKU HA CreayioLme CTaHaapThl:

TOCT 15150—69 MawuHrbl, npubopb! u Opyaue mexHuyeckue usbenus. YcrnonHeHus 0na pasnudHbixX
KIuMamudeckux palioHos. Kamezopuu, ycrnosus 3KkCriulyamauuu, XpaHeHusi U mpaHcrnopmupoeaHus e Yacmu
e8o30elicmeust KnumMamu4eckux ¢ghakmopos eHelwHel cpeodb!

TOCT NCO/MOK 17025 Obujue mpebosaHus K KOMIEMEHMHOCMU UCTIbIMamerbHbIX U Kanubpoeoy-
HbIx nabopamopuli

T'OCT P 56978—2016 (IEC/TS 62548:2013) bamapeu choomoanexmpudeckue. TexHuqeckue ycnosus

TOCT P 56980—2016 (M3K 61215:2005) Molynu ¢hbomoaniekmpudeckue u3 Kpucmannu4eckozo Kpem-
Hus HazemHble. MemoObt ucnibimaHuli

TOCT P M3K 60068-2—78 HcrnbimaHus Ha so30elicmeust HeLUHUxX ¢ghakmopos. Yacmb 2-78. Ucnbima-
HuA. UcnbimaHue Cab: BriaxxHoe merino, noCMOsiHHbIT pexum

TOCT P MOK 61730-2—2013 Modynu cpomoanekmpuyeckue. OyeHka 6esonacHocmu. Yacmp 2. Me-
moO0b! ucnbimaHulii

T'OCT P M3K 61853-1 Modynu gpomoanekmpudeckue. OnpederneHue paboyux xapakmepucmuk U 3Hep-
eemuyeckas oyeHka. Yacmsb 1. UamepeHue paboyux xapakmepucmuk 6 3agucumMocmu om memnepamypsi u
9Hepzemu4veckol oceeweHHocmMu. HomuHanbHas MOWHOCMb

MpuMeyaHune —Ipu Nonb3oBaHUM HACTOSILLUM CTaHAAPTOM Lienecoo6pa3sHo NPOBEPUTL AEUCTBUE CCbINIOYHBIX
CTaHapToB B UH(OPMaLMOHHON cucTeMe obLLEro Nonb3oBaHUs — Ha ouuManbHoOM caiiTe deaepanbHoro areHTcTBa
Mo TEXHUYECKOMY pEryrIUpoOBaHUIO U METPOMOrMN B CETU MHTEPHET UIK NO eXerogHoMy WHGOPMALMOHHOMY yKasaTenio
«HauuoHanbHble cTaHaapThI», KOTOPLIA ONyGNUKOBaH Mo COCTOSIHUIO Ha 1 siHBapA TeKyLLero roaa 1 no BeiNyckam exeme-
CSAYHOro MHOPMAaLIMOHHOTO yKa3saTensi «HauuoHarnbHble cTaHaapThi» 3a TeKyLWwuii rog. ECnn 3aMeHeH CCbINOYHbIA cTaH-
ZlapT, Ha KOTOpLIi JaHa HefjlaTUpPOBaHHas! CCbiSlka, TO peKOMEHAYETCA UCTIONB30BaTh AEHCTBYIOLLYI0 BEPCHUIO STOMO CTaH-
JlapTa ¢ y4eTOM BCEX BHECEHHBIX B JaHHYIO0 BEPCUIO U3MEHEHWA. ECrn 3aMeHeH CChINOYHbIN CTaHQapT, Ha KOTOpbLIA AaHa
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AaTupoBaHHas CCbifka, TO PEeKOMEHAYETCS UCMONb30BaTh BEPCUIO STOMO CTaHAapTa € yKasaHHbLIM Bbille FOfoM yTBEepXK-
AeHna (NpuHATKUS). Ecnu nocne yTBepXKAeHUs! HAaCcTOSILLEro cTaHAapTa B CChINOYHLIA CTaHAapT, Ha KOTOpLIA AaHa AaTupo-
BaHHasA CCbiNKa, BHECEHO U3MeHeHMWe, 3aTparuBalolliee MoroXeHWe, Ha KOTOpoe aHa CChirka, TO 3TO NONOXEHUe peKo-
MeHAyeTCA NPUMEHATL Ge3 ydeTa JaHHOTO U3MeHeHUs1. ECnu CcCbinoYHbIA cTaHAapT oTMeHeH 6e3 3aMeHbl, TO NOMoXeHUe,
B KOTOPOM AaHa CCbifka Ha Hero, PeKOMeHAYEeTCS PUMEHSITb B YaCTU, He 3aTparuBatoLLeii 3Ty CChImKy.

3 Bbi6op o6pasuoB

Ons ucnbiTaHuii NO KaxaoMy METoAy, YCTAHOBNEHHOMY B pasfene 7, crny4vaiHbiM 06pa3om BeiGupaior
naTb 06pasyoB (NO ABa ANS NOJNOXUTENBLHON U OTPULIATENBHON NMONSAPHOCTU 3a3EMIIEHUSI UCNILITYEMbIX (DOTO-
ANEKTPUYECKUX MOAYNEN U OAUH KOHTPOIbHbIN).

Ecnu npeanonaraeTcsi NPOBOAUTL UCTbITAHUS NPU Pa3HbIX BapuaHTax yCNoBuWii UCNLITAHWM NO TeMnepa-
Type (cm. 7.2.1 n 7.3.1), TO BLIOMPAIOT MO NATL 00PA30B ANIA KAXKAOTO 3HAYEHUS TEMNEepPaTyphbl.

B Tex cnyvasx, koraa BbICOKA U3MEHYMBOCTb NAPAMETPOB WUIM [ONYCKOB MapaMeTpoB (DOTOSMNEKTPU-
YeCKUX ANEeMEHTOB, MOAYNEN UM MaTepuanos, U3 KOTOPbIX U3rOTOBMEHbI (DOTOINEKTPUYECKUE MOAYIH, ANS
NOBLILLEHUA JOCTOBEPHOCTU PE3YNLTAaTOB UCNLITAHUIA PEKOMEHAYETCS BbIOUpATh ANS KAXA0T0 UCNLITAHUA NO
pasaeny 7 6onee 4eM no Aea obpasua AnA KaxA0N NONAPHOCTU 3a3eMIMEHUs.

Pe3synbraTbl UCNBITAHWI OTHOCATCS TONbKO K KOHCTPYKLMU (POTOINEKTPUYECKUX MOAYNEN C TEMU KOMIMO-
HeHTamW, KOTOopble OblnNK YCTAaHOBNEHbI HA UCTIbITAHHLIX 06pa3uax. Ecnu uarotoButens OTOINEKT PUMECKOTO
MOoayns NpeanonaraeT UCnonNb3oBaTb OAUH U TOT XK€ KOMMOHEHT Pa3sHbIX NOCTABLUMKOB, PA3NUYHbIE KOHCTPYK-
TUBHbIE 3NEMEHTbI MOAYNSA, pa3nuuHble (POTOINEKTPUYECKME IIEMEHTbI, PasnuYHbIe TEXHONOrMYeckue na-
pameTpbl Unu 4ONYCk1, TO AOMKHbI ObITb UCNLITAHBI YeTbIpe 0bpa3sua (MNI0C OAUH KOHTPONbHbIW) KaXao0ro m3
TaKuX BApUMAHTOB.

M3MeHeHNs KOMMYTALMOHHBIX KOPOOOK, MPOBOAHWUKOB UINU COEAMHUTENEN He TPeOyloT NpoBeAEeHUs uc-
NbITaHWI ¢ 06pasyaMmn Kaxaoro BapmanTa.

Ecnu B TEXHMYECKOW AOKYMEHTALUKU UNKU MapKUpoBKke 0Opas3sLOB yKa3aHO, YTO UCTbITyeMble (DOTOINEK-
TPUYECKME MOAYNU MOTYT BbITb NOACOEAUHEHBI K 3€MITE TONBKO CO CTOPOHbI OHOW MONSAPHOCTU, TO KONUYe-
cTBO 06pa3suoB ANA UCMbITAHWUIA (HE CYUTAA KOHTPOINbHOIO) MOXHO YMEHbLUUTL BABOE.

Ecnu He npegnonaraeTca npoBOAUTL UCTILITAHUA U30NALMM HA BIIAroCTOMKOCTb, AONyCKaeTca BbIOpaTh
OOWH KOHTPOJbHLIN 06pasel, Ana BCEX BAPUAHTOB UCNbITAHWUN.

McnbiTyeMble 06pasubl AOMKHbI ObiTb M3rOTOBNEHbI B COOTBETCTBUM C YEPTEXAMU U TEXHONOTUYECKU-
MU KapTamu U3roTOBMTENS U3 yKasaHHbIX B COMPOBOAUTESNIbHbLIX JOKYMEHTaX MaTtepuanoB U KOMMNOHEHTOB,
BKIIOYAs DOTOINEKTPUYECKNE ANEMEHTbI, FTEPMETU3ALMIO, NOANOXKY, CTEKNO U PaMy, N0 YTBEPXAEHHON TeX-
Honorun (obopyaoBaHue, MaTepuanbl U YCNOBUSA NMpou3BoaCTBa). McnbiTyemble 06pasubl AOMMKHLI NPOUTH
YCTaHOBNEHHbIE NMPOLIEAYPLI 3aBOACKON MPOBEPKU, KOHTPONA KA4eCTBA U NPUEMOYHBIX UCNLITAHUA.

McneiryeMble o6pasubl AOMKHbI ObiTb NONHOCTLIO YKOMNAEKTOBAHLI U CONPOBOXAATLCA TEXHUYECKON
JOKyMeHTauumeld, B TOM Y1Clle PyKOBOACTBOM MO SKCMiyatauuu, UHCTPYKUMAMKU NO OKOHYaTenbHOW cOopke,
MOHTAaXy U NOAKMIOYEHUIO.

MapkupoBka 1 TEXHUYECKasi OKYMEHTaLUsi UCTbITYEMbIX 00pa3L0OB AOMKHbI COAEpXaTb CBEAEHUS, yKa-
3aHHble B FOCT P 56980—2016, pasden 4 , B TOM YNCIE, 3HAYEHME MAKCUMANbHO AONYCTUMOTO HANPSHKEHNS
NOCTOSIHHOTO Taka (HOTOINEKTPUYECKON CUCTEMbI, B KOTOPYIO MOXET ObiTb YCTAHOBNEH (DOTOINEKTPUYECKUIA
MOAYyIb.

He ponyckaetcsa noasepratb UCMbITYEMbIE 06pasLbl KAKOM-NMOO WHOM cneunanbHol 06paboTke, OTNKUY-
HOW OT CTaHAAPTHOrO NpoLecca U3rOTOBMNEHUA.

Ecnn ucnbiTyemble 06pasubl CHabxeHbl UM NpegHasHaveHbl Ans NPUMEHEHUA CO ChneunanbHbIMK
cpeAcTBaMu 3a3eMEeHUSA UMK eCNM OHU CHaBXeHbl UNK NPeaHa3HadYeHbl ANA YCTaHOBKM CO cneuunanbHbIMU
cpeAcTBaMu MOHTa)a, KOTOpble BNUSAIOT Ha Ka4eCTBO 3a3EMIIEHUA, 3TU CPEACTBA AOMKHbI ObITb NOCTABMEHbI
BMeCTe C UCMbITyeMbiMu 0BpasuamMu.

Mpu ncnbiTaHuax 6e3pamHbix POTOINEKTPUYECKUX MOAYNEN MOHTAXHbIE KPOHLUTENHbI MOAYNEN AOIMK-
Hbl paccMaTpuBaTbCs Kak COCTaBHasi YacTb UCMbITYEMbIX 0OPa3UOB, €CNM OHU NOCTABMAOTCA BMECTE C UC-
NbITyeMbIMKU 06pasLiaMn Unn ecnn B pyKOBOACTBE MO MOHTaXY UCALITYEMbIX 06pa3LOB yKka3aHbl KOHKPETHas
MOAENb UNWU MaTepuan u pa3mepbl MOHTaXKHBIX KPOHLUTENHOB.

Ecnu coToanekTpuyeckue moaynu, noanexalue UCNbITaHUAM, ABASAIOTCA HOBbIMKU paspaboTkaMu K
elle He NocTaBreHbl Ha NPOU3BOACTBO, UMM U3rOTOBMEHEI AN MHAMBUAYANBHOIO NPOEKTA, 3TO AOMKHO ObITb
OTMEYEHO B NPOTOKOMNE UCMbITAHUNA.

* Cwm. Takxke [2], pasgen 5.
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4 TMopsapok NnpoBeAeHUA UCNbITAHUA

MocnepoBaTenLHOCTL NPOBEAEHUA UCNLITAHUI MOKas3aHa Ha pUCYHKe 1. BbinonHeHWe oTAenbHbIX 9Ta-
NnoB UCNbITaHWIn ONMCcaHo B pasaenax 5—9.

CraHaaprt ycTaHaBNUBAET [1BA METO/1a BO3AENCTBUSI BbICOKMM HAMpPSHKEHUEM.

B metoae A pabouasn u ThinlbHan NOBEPXHOCTU Yepe3 BNAKHbIN BO3AYX KNUMATUYECKON Kamepbl coeaun-
HEHbI C 3eMneN, a MeXay TOPLEBbLIMU (3a3eMNSEMbIMK) NOBEPXHOCTAMMU U COEAUHEHHBIMU BbIBOAAMM (HOTOS-
NEeKTPUYEeCKoro Moaynsa co3aaeTca pasHuua NoTeHUManos, paBHasi MakCMMarnbHO AONYCTUMOMY HaNPSXEHUIo
NOCTOSIHHOTO TOKa (DOTOINEKTPUHECKON CUCTEMBI, B KOTOPYIO MOXET ObITh YCTAHOBMNEH UCMLITYEMBI MOAYNb.
B cepeauHe paboyer NoBepXHOCTU Pa3HOCTb NOTEHUMAaNoB Mexay LiensaMu hoTOINEKTPUYECKUX INEMEHTOB U
LensMu 3aseMIieHns Moaynsa MeHbLue, B pesynbrarte Yero addexrsl, Bbi3blBaloLue gerpagaumio, ycumpaior-
cs 6rke Kk kpasm moayns. MNpu UcnbITaHUM NO 3TOMY METOAY OLIEHMBAIOT AerpafaLuio, CBSI3aHHyI0, npexae
BCEr0, C:

- UOHHBIM NMEPEHOCOM B repmeTusunpyioen o6onodke;

- BO3HMKHOBEHUEM ANEKTPUYECKON NPOBOAUMOCTU B HEPOBHOCTSX U NOPax MOKPbITUI paboyen U Tbiflb-
HOWM NOBEPXHOCTEN (POTOINEKTPUHECKOrO MOAYNSA U3-3a CKONSEHUA BRaru;

- pacnpegeneHuem noTeHUuana 3emnu no CTEKNAHHOMY NMOKPLITUIO pabGoyei NOBEPXHOCTU (hOTOIMNEK-
Tpuyeckoro moayna. Kak npasuno, Takoi notTeHuman pacnpeaenserca no CTEKNAHHOMY MOKPLITUIO HEPaBHO-
MEpPHO.

B metoge B pasHuuy nOTeHUManoB, paBHYI0 MAKCUMAanbHO AONYCTUMOMY HaNpPsHKEHMIO MOCTOSAHHOIO
ToKa POTOINEKTPUYECKON CUCTEMBI, B KOTOPYIO MOXET ObiTb YCTAHOBNEH UCNLITYEMbIN MOAYNb, CO34AI0T MEX-
Ay BCEMU NOBEPXHOCTSIMU UCNLITYEMOTO (DOTOINEKTPUUECKOTO MOAYNA U €70 COEANHEHHBIMM BbIBOAAMM, A HA
CTEKNSIHHOM MOKPbITUM paBoyeit NOBEPXHOCTU CO3A4aI0T IKBUNOTEHLNANBHYIO NOBEPXHOCTb.

Mpu ucnbITaHUKM NO STOMY METOAY OLIEHUBAIOT CTOWKOCTL (hOTOINEKTPUUECKUX INEMEHTOB U, YACTUYHO,
BMUSAHWE Ha Aerpagaumio NapaMeTpoB repMETU3UPYIOLLIMX KOMNOHEHTOB, TakUX Kak CONPOTUBNEHNA CTEKNa u
conpoTueneHue repmetuka. MeTog He y4uTbIBaEeT TO, YTO KOHCTPYKUMA (POTOSNEKTPUIECKOrO MOAYNA MOXET
BKIIOYaTb KOMMOHEHTbI, YMEHbLUAIOWMNE Aerpagaumio 3a CHET COKpaLueHUA NyTei TOKOB YTEYKM Ha 3eMAI0.
Hanpumep, npu 3TOM MeTOAE UCNBLITAHWUIN CHMKAETCA 3alMTHBLIN 3hPeKT aeTaneil KOHCTPYKLMK, KOTOpble
YMEHbLUAKT KOHTaKT MOAYNA C MeTannMyeckummy NnOBEpPXHOCTAMU (3a4HUE MOHTAXHbLIE PENKU, KpaeBble 3a-
UMb, U3ONUPYIOLLME pambl U T. 1.).

MpuMeyaHue —Ecnu ucnbiTbBatoT hOTOSNEKTPUHECKNE MOAYIN C HECKOSTIbKUMU paBGouMMu NOBEPXHOCTAMM,
yKasaHHble 0coGeHHOCTU U TpeGoBaHUA METOA0B OTHOCSATCSH KO BCEM paGoqnM NOBEPXHOCTSM.

McenbiTanma no 06omm MeTogamM NpoBOAAT B CTALMOHAPHOM peXxume No MeToay A — Mpu NOBbILLEHHON
OTHOCUTENbHON BNaxHocTu (85 %) u NOBLILLEHHON TeMnNepaType, no metoay B — npu HopmManbHON OTHOCK-
TENbHOW BnaXHOCTH (MeHee 60 %) u HOpManbHOW UMK NOBLILLEHHONW TeMNepartype.

MakcumarnbHO AOMYCTMMOE HanpsKeHME NOCTOAHHOTO TOKa (POTOSNEKTPUYECKOIN CUCTEMBI, B KOTOPYIO
MOXET OblTb YCTAHOBMEH (DOTOJMEKTPUIECKUA MOAYSb, ABNAETCA MaKCMMAasibHbIM HanNpshKEHUMEM, KOTOpoe
MOXXET BO3HUKHYTb Ha (POTO3MEKTPUYECKOM MOAYNE NPU HOPMAanbHOM pexume paboThbl.

MpunmeyaHue — B HacToslLee Bpemsi B TEXHUHMECKON AOKYMEHTaLUM (DOTOINEKTPUHECKUX MoZyrel npu
yKa3aHMM MakcumarbHO JOMyCTUMOrOo HanpsKeHUst NOCTOAHHOTO Toka hOTO3MNEKTPUHECKOH CUCTEMBI, B KOTOPYIO MOXET
6bITb ycTaHOBNEH (hOTOANEKTPUYECKUIA MOAYMb, UCTONB3YIOT TEPMUH KCUCTEMHOE HaMpsDKEHWE» WM «MaKcuMarbHoe
CUCTEMHOE HanpsiXeHUe».

Ecnu nocne BuiAepxkn N0 METoAy A unm metoay B cHukeHue MoLLHOCTU He HabniogaeTcs, pekoMeHay-
€TCS NOBTOPUTb UCTILITAHUS C HOBLIMM 00pa3suiamu npu 6onee BbICOKOI TeMnepartype (cm. 7.2.1, 7.3.1).

Ecnn Heob6xoAMMO, NpU HayamnbHbIX U 3aKMIOYUTENbHBIX UCNLITAHUSX ANS OLEHKU Aerpagauuu, Kpome
MaKCUMarnbHOW MOLLHOCTU, MOTYT ObITb ONpeAeneHbl ApYrue BbIXOAHbIE NapaMeTpbl UCMLITYEMbIX 06pa3LoB,
HanpuMep, Hanps>KeHMe X0N0CTOro XoAa, TOK KOPOTKOro 3aMblKaHUA U T. 4.

Jlobble usMeHeHns unu oTKNOHEHUa B npoueaypax NPOBEAEHUSA UCNLITAHWUN AO0MKHbI GbITb NOAPOGHO
OMNMUCaHbl U 3aHECEHbI B NMPOTOKON UCNbITAHUN.
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Mate mogyneiit

1) Vinn Tpn moayns, ecnn AonycTMMa TO/IbKO OfHa NOMISIPHOCTb 3a3eM/IeEHUS UCNbITyeMblX 06pasuoBs, cMm. pasgen 4, uam uHoe
KO/INYECTBO, €C/IN HEOOXOAMMbI UCMbITAHUA C 60/bWMM KOIMYECTBOM 06pasLoB A1 KaXAO0l MNOASPHOCTM 3a3eMeHns (CM. pasgen 4).

2) Heob6Aa3aTenbHble UCNbITAHUA.

3) Mo ABa A4N18 MOOXMTENBLHON ¥ OTpMUATENbHOW MONAPHOCTM 3a3eM/IeHUss UCMbITyeMbIX 06pasuoB (unu 6onee, cMm. pasgen 4),
Unu ABa MoAayns, ecnv AonycThMa TOMbKO OAHA NOMSPHOCTb 3a3eMJ/IeHUS.

4) CM. npMMeYaHue K BbIMOSIHEHUIO BM3YaslbHOr0 KOHTPONSA B pasgene 9.

5) NcnbiTaHue BbIMNOMTHAKT, €C/1n ero nposoauan nNpu HavdaslbHbIX UCNbITAHNAX.

MpnmeuvuaHune — Cxema nokasaHa A9 NPOBeAEHNA UCNbITaAHUI NO OJHOMY M3 METOAO0B, YCTAHOBJ/IEHHbIX B
pasgene 7, npy Of4HOW U3 TemnepaTyp YCAOBUWA MCNbITaAHUN.

PucyHok 1 — Mopsaok NnpoBefeHnss UCNbiTaHU Ha gerpajaunio, BbI3BaHHYO BbICOKUM HanpskeHuem,
(P OTO3/IEKTPUUECKNX MOAYNel HAa OCHOBE KPUCTan/IMueckoro KpeMHus
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5 NpenBapuTenbHasa obpaboTka

o npoBeaeHust UCMbITaHWi BCe UCMbITYEMble 06pasLpbl (B TOM YNCHE KOHTPOMbHbIN 0OpaseLy) AOMKHbI
NPONTK NpeaBapUTENbHYIO 06paboTKy NPAMBIM UMM PACCEAHHBIM U NPAMBIM (CYMMapPHbIM) CONTHEYHbLIM U3Iy-
YeHueM (eCcTeCTBEHHbIM UMM UCKYCCTBEHHbIM).

UcnbiTyeMble 06pasLbl A0MKHLI ObITb BbigepKaHbl NPU OCBELLEHUN C SHEPTETUYECKON IKCNO3nLUmMen oT
5 10 5,5 KBT-4/M2. ECNM NCNbITLIBAIOTCA ABYCTOPOHHME (POTOINEKTPUUECKNE MOAYNM WA MOAYMN C HECKOMb-
KuMU pabovnumMy NMoBEepXHOCTAMMU, Kaxkaas M3 pabounmx NOBEPXHOCTEN UCMbITYEMbIX 00pa3LOoB AOMKHA ObITb
BblAepXXaHa Npyu OCBELLEHUN C YKa3aHHOW SHEPreTu4ecKor IKCNo3nLuei.

6 HayanbHbIe ucnbiTaHUsA

UcnbiTyeMble 06pasubl, B TOM YMCIE KOHTPOMbHbIN 06pasel, A0MKHbI NPOWTHU CnefyoLme HavanbHble
UCNbITaHKS.

1) BusyarnbHblii koHTponb no 10.71 FOCT P 56980—2016 .

2) Onpenenex1e MakcMManbHO MOLLHOCTM o 10.2 FOCT P 56980—2016 wnn MOCT P MOK 61853-1-".

MakcumanbHas MOLLHOCTb AOMmKHa ObITk onpeaeneHa ans CYWM (temnepaTypa aneMeHTa UCMbITYEMOro
oBpasua 25 °C; sHepreTuyeckas 0CBELLEHHOCTb 1000 BT/M2; CBETOBOIT NOTOK HAMPABMEH HOPMAMLHO K BOC-
npuHumatoLwen noeepxHoctu; AM 1,5).

MpumeyaHune — Ecnu HeobXoanMo, ANs OLEHKU ferpafalyun KpoMe MakcuMarbHOW MOLLHOCTU MOTYT BbiTb
onpegerneHsl Apyrie BeIXOLHbIE MapaMeTpbl UCMBITYeMbIX 06pas3LioB, HanpuMep, HanpsikeHUe XOroCTOro Xofa, ToK KopoT-
KOro 3aMblKaHWUs U T. 4.

3) MamepeHne BAX B yCNOBHUSIX HU3KOM SHEPreTUYecKol ocselleHHocTH (YHO) no 10.7 FOCT P 56980—2016™"
(HeobsA3aTenbHOE UCMbITAHUE).
BAX N3MepsitoT Npu SHEpPreTM4eckoil 0cBeLLeHHoCTM 200 BT/M 2 1 TemnepaType anementa 25 °C.

MpumMeyvyaHus

1 CHMXEHNE MOLLHOCTU HOTOSNEKTPUYECKUX MOAYNEHA Ha OCHOBE KPUCTaNNIUYeCcKoro KpeMHUs], CBA3aHHOe C BO3-
LeiicTBMEeM Ha HUX BLICOKOTO HaMpshKeHWs, YacTo NPOSBRSAETCS 3aMeTHee NPU HU3KOW SHEPreTUYECKON OCBELLEHHOCTH.

2 Ecnn Heo6xoaMMo, ANs OLEHKU Aerpaaanumn KpoMe MakcuManbsHoi MolyHocTh npu YHO MoryT 6biTh onpeaeneHbl
Jpyrve BbIXOAHbIE NapaMeTpbl UCMbITYeMbIX 06pasLoB, HanpUMep, HanpsHKeHWe XoNOCTOro XoAa, TOK KOPOTKOro 3aMblka-
HUS U T. 4.

4) VcnbITaHne M30NsiLMKM HA BRAroCToRKoCTb no 710.15 FOCT P 56980—2016".

Ecnu npu npoBeAEHUN JAHHOTO UCTILITAHUSA UCMONbL3YETCA HE BOAA, TO HEMEANEHHO NOCMNE OTCOEAM-
HEHUA U3MepUTENbHLIX NPUGOPOB BCE NOBEPXHOCTU UCMLITYEMbIX 06pa3LOB 40MKHbI ObiTb MPOMbITLI BOAOM
C yAenbHbIM conpoTuBneHnemM He meHee 0,05 MOM-cM, KOTOpas UCNONb3YETCs ANA Co3AaHUa HeoBX0AMMON
BMAaXXHOCTU B UCMbITAHMAX MO pasgeny 7. MNMocne 3roro BCe NOBEPXHOCTU UCTbITYEMbIX 00pPa3LOB [OIMKHbI
ObITb TLWATENBHO HACYXO BLITEPTHI XSIONKOBLIMU MU ByMa>kHbIMK NonoTeHuamu. Ha paboyert noBepxHOCTH
UCNbITYeMbIX 06pa3LOB AOMKHbLI OTCYTCTBOBATh Kakme-nubo OTNoXeHus.

Ecnu pesynbraTbl UCTbITAHWI 06pa3LoB He oTeevalor Tpebosanuam FOCT P 56980—2016, 10.15™", uc-
NbITaHWSA 4OSMKHbI ObITh NPEKpaLLEHbl HA 3TOM JTane.

5) SNeKTPONMIOMUHECLIEHTHBIN KOHTPOMb KaXA0ro UcnbITyemoro obpasua npy npoTekaHum Toka, paBHOro

TOKY KOPOTKOrO 3aMbIKaHUs UCNLITYemMoro obpasual, ,, utoka, pasHoro 0,1/, , (HeobasarenbHoe ucnbiTaHue)*4.

NMpuMeyaHue — INeKTPONOMUHECLIEHTHOE N306paeHe NOMOTaET BLISBUTL (hOTOINEKTPUYECKUE ANEMEHTHI
C YXyALWEHHLIMW XapakTepucTuKamMm, KOTopble Ha 3TOM M3o6paxeHun 6yayT BLIrMSAAETL Goree TeMHLIMM.

6) MpoBepka LEenoCTHOCTN KOHTYpa 3asemreHus B cootBeTcTeun ¢ FOCT P MOK 61730-2—2013, uc-
nbitanne MST 13*5,

* AHarnorn4yHo coOTBETCTBYHOLEMY UCMbITaHuIo B [2]—4].

** [InA ABYCTOPOHHUX — y4uTbIBaA [5].

*** TpeboBaHMA COOTBETCTBYIOLWEro ucnbiTaHna MQT 15 B [4] aHanoru4dHbl.
*4 Cwm. [6].

*5 AnanornuHo ucneiTanuio MST 13 [7].
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7 Boloepxka

7.1 UcnbiTaTensHoe 060pyaoBaHue U MaTepuanbl

[nsa nposBeaeHus ucnbiTaHuin Tpebyertca cneayioulee 000pyaoBaHUE.

a) Knumatuueckas kamepa, obecneumnBaioLas aBToMaTuieckoe M3MEHEHUEe U NoAAEMKAHNE 3HAYEHUN
TEMNEpAaTypbl U BAXXHOCTU B COOTBETCTBUU C TpeOOBaAHMAMU UCTILITAHUI (CM. 7.2.2 n 7.3.2, atanbl 8—10) u
oreevaiollasn Tpebosanusam FOCT P MOK 60068-2—78.

TpeboBaHue K TOYHOCTM NOAAEPXAHUA TeMnepaTypbl UCTILITYEMbIX 0OpPa3LIOB BKMIOYAET yyeT TaKux
akTopoB, kak abCcomnmoTHaA oLLIMOKa M3MEpPEHUN, MeANIEHHbIE N3MEHEHUA TEMMNEPATyPbl U UBMEHEHUSI TEMNEe-
patypbl B paboyem 00beme KnuMaTu4eckon kamepbl. OfHaKo Ans TOro, YToObl 06eCneunTb B UCNbITAHUAX NO
meToay A Tpebyemylo OTHOCUTENbHYIO BNAXXHOCTb, HE0BX0AUMO NOAAEPXKMBATb PA3HOCTb TEMNEPATYP MeXAy
Asyms NioObIMKM ToOUkamu pabouero obbema B NoOON MOMEHT BpemeHu pasHoi 1 °C unu mexee. Kpome Toro
MOXET NoTpeboBaThCA NOAAEPHUBATL KPAaTKOBPEMEHHbIE konebGaHua Temneparypbl B npeaenax 10,5 °C.

B npouecce ucnbiTaHuii 4omkHa GbiTb MCKMIOYEHA KOHASHCAUMA BRaru Ha nNoBepxHOCTAX 00pas3LoB.

MepemelleHue BO3ayxa B KNTMMATUMECKON KaMmepe A0MKHO NO3BONATL 00eCcneunTb paBHOMEPHYIO LiMp-
KyNsiLMIO BO3yXa BOKPYF MCMbITYEMbIX 06pa3LoB B NI0OOOM NONOKEHUU, B TOM YUCNE — B TOPU3OHTANbHOM.

Pa3smMepsbl, CBOINCTBA U/MNK anekTpuyeckas Harpy3ka obpasuoB He AOMKHbI 0Ka3biBaTb 3HAYUTENMbLHOE
BMMSIHME HA YCINOBMS B Kamepe.

O6beM ucnbITaTenbHOW KaMmepbl 40SHKEH HE MEHEE YeM B NATb pPa3 NpeBbillaTb 06LmMii 00beM UCTIbITY-
embIx 06pa3LoB.

MepuognM4HOCTL U3MEPEHUA U perucTpauumn, ecnu oHa NpeaycMoTpeHa, TemnepaTrypbl U OTHOCUTESb-
HOW BNaXXHOCTU AOSMKHA BbITb HE Gonee 0a4HON MUHYTBI.

KoHCTpyKumMa KnumaTuyeckon kamepbl AorkHa obecnedmnBaTb BO3MOXKHOCTb NOAKIIOYEHHUS Tpebyemblix
CPEeACTB M3MEPEHU (0 aTYNKOB TEMNEPATYPbI UCNLITYEMBIX 06PA3LIOB 1 T. N1.) M UCTOYHUKA(OB) NOCTOSIHHOTO TOKA.

b) MpucnocobneHnsa ans yCTaHOBKM UCMBITYEMbIX 06pa3sLoB B KIMMATUYECKON kamepe B TpeOyemom
nonoxeHun (cM. 7.2.2 n 7.3.2, atan 4), o6ecneunsaiowpme 6eCnpensiTCTBEHHYIO LIUPKYNSALIMIO OKPYXXAIOLLEro
BO34yxa. TennonpoBOAHOCTL CTOEK U KPEMMEHUi AOMKHA OblTb HACTOMBKO HU3KOM, UTOOLI C NPAKTUYECKOW
TOYKM 3PEHMst ucnblTyemble obpasubl Mornu Bbl paccMaTpuBaTbCs Kak TENNOU30NMPOBaHHbIE. YacTu npu-
cnocobnexui, conpukacarLMecs ¢ UCMbITyeMbIMU 06pa3sLaMm, AOMKHbI OblTb BbINOMHEHbI U3 HEMOPUCTO-
ro marepuana u 3MeKTPU4ECKU M3ONUPOBaHbI OT NOBEPXHOCTEN UCMbITYeMbIX 06pasLoB. MNMpucnocobneHus
JOMKHbI OKa3blBaTk MUHWMArNbHOE BIMSHWE Ha TEMOBMAXKHOCTHLIA 0OMEH MeXAy OKpyXKaloLen cpenon u
ucnbiTyeMbiMm o6pasuamu.

C) VICTOYHMK(M) NUTaHUs NOCTOSAAHHOIO TOoKa, o6ecneunBaloLmMii(Me) Nnoaady Ha ucnbiTyembie obpasubl
Tpebyemoro 3Ha4eHUs UCMbITATENBHOIO HaNpPsHKeHUs! ¢ NOrpeLUHoOCTbio * 0,5 %.

d) Cpencrea 4nsi ANeKTPUYECKoro NoaCoeANHEHNA 1 3a3eMINEHUS KaXaoro ucnbiryemoro obpasua, yka-
3aHHbIE U3rOTOBUTENEM, U/MIU KOTbLIEBbIE 0OXXMMHbIE HAKOHEYHUKM, raiiku, 6ONTbI, KONMbLEBbLIE U/UIU CTOMNOP-
Hble (3Be30000pasHbie) LWanbbl U3 HepXKaBEIOLLEN CTanu, a TaKkke 0GKUMHbIE BUHTOBLIE COEIMHUTENM, B 3a-
BMCUMMOCTM OT 0COGEHHOCTEN NOAKMIOUYEHUS U 3a3€MIEHUS UCTILITYEMbIX 00pa3uUoB (CM. 7.2.2 1 7.3.2, aranbl 5).

e) N3onupoBaHHble NPOBOAHMKN C HOMUHANbHBIM HanpsbkeHueMm, paboummmu TeMnepaTypoit U OTHOCU-
TEenbHOW BNAXXHOCTLIO, COOTBETCTBYHOLLMMU YCIOBUSAM UCTILITAHUSIM.

f) CpeacrtBa AnA U3MEpEeHusi u perucTpauuy ¢ NepMoANYHOCTLIO He 605ee OAHON MUHYTBI CrIEAYIOLLUX
napameTpoB:

- TEMMepaTypbl UCTbITYEMbIX 0O6pa3LOB C TOYHOCTLIO 1,0 °C. PekoMeHAYyeTCA MCNoNb30BaTb AATUYUKK
TeMneparypbl C TOHKUMU BblBOAAMU;

- TOKOB YTEYKM Ha 3eMMI0;

- HanNpsHKeHUsi MOCTOSIHHOIO TOKA C BEPXHUM NPeAenoM U3MEPEHUI HE HUXKE 3HAYEHUS! UCNbITATENbHOIO
HanpsKEHUSA U NOrPELUHOCTbIO He bonee 2 %.

g) CpeactBa perucrpauuu teMneparypbl BO3ayxa U OTHOCUTESNIbHOW BAAXHOCTU B KIIMMATUYECKON Ka-
Mepe C NepUoAUYHOCTLIO He Bonee O0QHON MUHYTbI, ECNK Takasl perucrpauusa He NpeaycMoTpeHa B CaMon
KNUMaTU4eCcKon Kamepe.

h) AnioMuHueBaa unu meaHas donbra TonwmHomn ot 8 o 150 mkm. Mpu UcnbITaHUAX NO MeToay A
donbra HeobxoanMa TONLKO €CNU UCTILITLIBAIOT 6e3paMHble (DOTOINEKTPUHECKUE MOAYNU, OTBEYHAIOLLME Tpe-
6oBaHUAM, yKa3aHHbIM B 7.2.2, aTtan 2).

NpumedaHune — [onyckaeTcs UCMONbL30BATb UHOM aHANOMMYHbIA ANeKTPO- U TEMSONPOBOASALLMIA MaTepuarn.
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i) [nA vcnbiTaHwii no metogy B — rnbkuiA nonvmMepHbiii KOBPUK, BEC M (hopMa KOToporo obecneynBatoT
nA0THOe npuneraHve ¢onbrv no Bcein paboyein NOBEPXHOCTN UCNbITYEMOro obpasLa ¢ paBHOMEPHbIM AaBne-
Huem He meHee 30 MMa, TakMm 06pa3om, 4TOObI 06pa3oBasICA O4HOPOAHBIA 3NEKTPOA.

MpumeuyaHne — ECAMy UCMbITYEMOro o6pasua HECKONIbKO paboumx NoBepxHOCTel (MOBEPXHOCTEN, Ha KOTO-

pble nocTynaet OCBELLEHME), B 3aBUCUMOCTU OT KOHCTPYKLMN UCMbITyeMOro obpasia MoXeT NnoTpe6oBaTbCA HECKO/IbKO
YKa3aHHbIX No/IMMeEPHbIX KOBPUKOB.

7.2 Metopg A

7.2.1 YcnoBus ucnblTaHui

VcnbiTaHve NpoBOAAT NpW CnefyoLnx YCoBuaX:

-TeMnepaTypa NUCTbITYEMBIX OOPABLIOB ....c.iiierreeeirireitiesreerresie et e st et sineseeesre e s seeeseeesneeneenees (60 +2) °C;
- OTHOCUTESTBHAA BITAMKHOCTD ...utiiiiiiii ittt s b e s ab e s as e sae s s be s be e b (85 = 3) %;
- NPOAO/HKUTENBHOCTL

npy yKkasaHHO TemnepaTtype U OTHO-
CUTENIbHON BMAXHOCTU (He BKIOYas
BpeMs nx ctabunusayum);

-ONEKTPUYECKAA HATPYSKB...eieueeeeieeeriieeeireeseeesieeesreeasieeeieesseeeaeeeas MakCUMasibHO [AONyCTUMOE Hanpsxe-
HVEe MNOCTOSIHHOrO TOKa (POTO3NEKTpU-
YecKkol CUCTEMbl, B KOTOPYH MOXeT
6blTb YCTAHOBMIEH WCMbITYeMbIi 06pa-
3eL, yKasaHHOe U3roToBuUTE/NEM.

[ns ncnbiTyembix 06pasLoB, Y KOTOPbIX Npu TemnepaType (60 + 2) °C gerpagauva He Habnogaetcs
1K, Korga TpebyeTca yckopuTb Aerpajaunio, pekomeHayeTcs NpoBoAMTL UCNbiTaHue npu Temnepartype 65 °C
nnu 85 °C.

B yactu, He npoTuBOpeyvallein TpeboBaHUAM HACTOSALWEro cTaHgapTa, UCMblITaHne NpPoBOAAT B COOTBET-
ctBum ¢ TOCTPM 3K 60068-2— 78.

Mpumep cxembl N3MEPEHUNIA NMOKa3aH Ha pUCYHKe 2.

PucyHok 2 — TMpumep cxeMbl M3MepPeHnit. TOK yTeUKM ONMpeAesaoT Mo nokasaHuam BonbTmeTpa U2.
BonbtmeTp U2 MOXeT 6bIThb 3almLieH OT nepeHanpshxeHus pesuctopom R2

7.2.2 TlpoBepfeHue ucnbiTaHUA
Bce coeuHeEHUs1 AO/MKHBI COOTBETCTBOBATL PEKOMEHAALUAM U3rOTOBUTENSA MO BbIMNO/IHEHUIO NPOBOAKM
Ha MecTe 3KcnayaTtauuu, W, KpoMe TOro, Heo6Xo0AUMO MPUHATL Mepbl, Npeaynpexajalolie nosiBfieHne TOKoB
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YyTEYKU Ha 3eMII0 U JONOSMHUTENBHOrO 06PaTHOroO Hamnps)XeHWs CMELLEeHUs Yepe3 NpoBoAKy NpubopoBs, noa-
KIIOYEHHbIX K UCTbITYyeMOMY 06pasuy.

1) B Toukax 3aszemrieHus ncnbiTyemoro o6pasua u/mnu B To4Kax KpenneHusi, eCriv UX UCNonb3ykoT Ans
3a3eMneHuns, coLnmdoBbIBaOT NOGLIE NOKPLITUA HA MeTanne B 06nactu NoACOeAMHEHUsI NPOBOAHMKA ANS
obecneyeHns HaAEXHOTO KOHTaKTa.

2) Ecnu ucnbiTbiBaloT 6e3paMHble POTOSNEKTPUYECKUE MOAYNU, KOTOPbIE NOCTaBNSAIOTCS 6e3 MOHTaX-
HbIX KPOHLUTEMHOB UINU B TEXHUYECKON AOKYMEHTaLMUKU KOTOPbIX HE YKa3aHbl KOHKPETHAs MOAENb UNU MaTepu-
an v pasMepbl MOHTaXKHbIX KPOHLLTEMHOB, TO Ha TOPLEBbLIE MOBEPXHOCTU UCTILITYEMbIX 00pa3LoB No Nnepume-
Tpy 6€3 pa3pbIiBOB NPUKNENBAKOT ANEKTPONPOBOAALLMM KneeM (honbry Takum 06pasom, UTobbl OHA NOKpbLIBaANa
paboyyto U ThINBHYIO NOBEPXHOCTU UCMLITYEMOro obpasua oT KpaeB A0 (DOTOINEKTPUYECKUX INEMEHTOB.

3) Ecnu cpeacrtsa usMepeHusi TeMneparypbl UCNbITYEMbIX 00pa3LoB HEOOXOAUMO YCTAHOBUTL A0 NO-
MeLLIeHNS UCTIbITYEMbIX 06Pa3L0B B KNIMMaTUUYECKYIO Kamepy, TO 3aKPENNSAIOT AAaTYMKU TEeMNeparypbl Unu ycra-
HaBNMBAT MHOE 0BOpyAOBaHUE ANA U3MEPEHUSI TEMNEPATYypPbl COOTBETCTBYIOLMM 00pa3oM. B npoTMBHOM
crnyyae cHavana BbIMOMNHAKT 9Tan 4). Temneparypa A0MKHA M3MEPSATLCA B CepeAuHe ThifTbHOW UMK NULIEBON
(paboyeil) NOBEPXHOCTM UCMbITYEMbIX 0Gpa3LI0B.

MpuMeyaHune —na obecnedeHns KOHTPOIS 3a TeM, YTO Temnepartypa B Nto60oii ToUKe NOBEPXHOCTEH UCNbITY-
eMbIX O6paal_lOB paBHa Tpe6yemomy 3Ha4YeHWo, MOXET I'IOTpe6OBaTbCﬂ yCTaHOBKa AONOJTHUTENbHbLIX CpeACTB U3AMEPEHUA

TeMnepaTypbl UCMLITYeMbIX 06pa3sLoB, Hanpumep, MpyU pasMeLLEHUA UCTILITYEMbIX 06pasLioB B KIIMMaTUYECKOW KaMepe B
COOTBETCTBUM CO cheLmanbHbIMi TPeGOBaHUSIMU U3rOTOBUTENS MO MOHTaXY W 3a3eMITEHUIO.

Ecnu 310 HEe06GX0AMMO BbINOMHUTB 40 MOMELLIEHUSI UCTILITYEMbIX 00Pa3LIOB B KNMMMATUYECKYIO Kamepy, TO:

- COEMHAIOT BbIBOALI UCMLITYEMbIX 06pa3sLiOB Mexay COOO M NOACOEAMHSIOT K HUM U30NMUMPOBAHHLIE
NPOBOAHUKN ANA NOAKMIOYEHUA K MCTOYHUKY NMUTAHNA MOCTOAHHOIO TOKA;

- MOACOEAUHSIOT M30NUPOBAHHbIE MPOBOAHUKM K TOPLIEBBIM MOBEPXHOCTSAM UCMLITYEMbIX 00pa3sLOoB, Kak
yKasaHo Ha arane 5).

[aTtumku TemnepaTypsbl, Apyrue cpeacrsa U3MEPEHMs U UX NPOBOAHUKU AODKHbI ObITb 3NEKTPO- U TENNO-
M30MMPOBaHbI TakMM 06pa3omM, YTOObI OHU HE BMUANM HA TEMNEPATYPHBIA U BNAXHOCTHLIN PEXUM UCTIbITYE-
MbIX 00Pa3LOB, HA TOKM YTEUYKM HA 3EMITI0 U HAMNPSHKEHWE CMELLIEHUS.

4) MNomeLatoT ucnbiTyemble 00pasLbl B KMTMMaTUYECKYO Kamepy.

UcneiryeMble o6pasubl yCTaHABNUBAKOT B BEPTUKANLHOM NOMOXEHUU. VCnbITyeMble 00pasLbl JOMKHbI
ObITb AMEKTPO- U TENNOM30NMPOBaHLI APYr OT Apyra U OT NPUCNOCcoBneHui, C NOMOLLLIO KOTOPLIX OHM yCTa-
HOBMEHbI B KNMMaTUYECKOW KaMepe.

Honyckaetcst yctaHaBnuBaThk UCMbITYEMble 00pasLibl B NOMOXEHWU, OTIIMYHOM OT BEPTUKANbHOFO, €CNN
3T0 HEOBXOAMMO ANs TOro, YTOObLI AOCTUYL TpebyeMbIX 3HAYEHUI TEMMEPATYPbI U BNAXHOCTU, €CIN 3TO YIyy-
LaeT UMPKynsUMIo BO3Ayxa, NO3BOMNSAET AOCTMYb BOMbLUE paBHOMEPHOCTU pacnpeneneHus Temneparypbl U
OTHOCUTENbHON BMIAXHOCTU U T. M. UNK COOTBETCTBYET cneynanbHbIiM TpGﬁOBaHMHM N3roToBUTENA NO MOHTAXY
U 3a3EMITEHUIO UCTIBITYEMBIX 00Pa3LIOB.

McneiryeMble 06pasLbl He JOIKHLI NOABEPraTLCA BO3AENCTBUIO NPAMOTO U3NyYeHUst OT HarpeBarernb-
HbIX 9NEMEHTOB KaMepbl, HArPETbIX CTEHOK KaMepbl.

Mo BO3MOXHOCTW AOMKHbI ObITb COOMIOAEHBI BCE PEeKOMEHAALMMU U3FOTOBMTENS MO MOHTaXYy, KOTOpbIe
MOTYT MOBMUATL HA 3HAYEHWE INEKTPUYECKOrO CONPOTUBNEHUSA MEXAY NOBEPXHOCTAMU UCMLITYEMOro 0bpas-
ua u 3eMmnen. B yacTtHoCTU, ecnu UCnbITyeMbIN 0Opasel, He AO0MKeH OblTb HEMOCPEACTBEHHO COEAMHEH C
3emnen U OMKeH ObITb U30NMPOBAH OT KOHCTPYKLUMI, HA/B KOTOPbIX OH YCTAHABMNUMBAETCA U KOTOPbIE Npefo-
CTaBli€Hbl BMECTE C UCMbITYEMbIMU 06pa3u,a|vm MU ONUCaHbl B TEXHUYECKOW AOKyMeHTauuun, cneayet, ecrnun
BO3MOXHO, YCTAHOBUTb UCMbITYEMbIE 00PAa3Lbl B KNTMMATUYECKOW KaMepe BMECTE C YKa3aHHOW KOHCTPYKLIMeN
UM MakCUMarnsHO COBMAAAIOWMUM C HEN €€ UMUTATOPOM.

Ecnu Heo6x0aMMO, OAHOBPEMEHHO C YCTAHOBKOW UCMLITYEMbIX 00pa3L0B NPUCOEANHSAIOT U30NUMPOBAH-
Hble NPOBOAHWKK B TOYKAX KpenneHus (CM. atan 5).

5) CoeauMHSAIOT TOPLEBLIE NOBEPXHOCTM UCMLITYEMbIX 06pa3LI0B, MOMELLEHHbIX B KNMMMaTUYECKYIO Kame-
py, C BbiBOAAMU UCTOYHNKA NUTAHUA NOCTOAHHOTO TOKa Tak, 4TobbI B pesynbrare UCNbITAHUI BCEX 06pa3|.|0|3
ABa NCNbITYEMbIX o6pa3|.|a OblNK UCNbITaHbI npu coeguHeHun nx TopueBbiX I'IOBerHOCTeVI C NMONOXXUTENbHbIM
BbIBOAOM UCTOYHUKA NUTAHUA U ABA — NPWU COEJUHEHUKN C OTpuuaTernbHbIM BbIBOAOM UCTOYHUKA NUTAHUA.

Cnocob coeAnHEeHNUA AOIMKEH COOTBETCTBOBATbL CNOCOBY NpUcOeAUHEHUS K ToUKe(am) 3a3eMneHnst uc-
NbITyembIX 00Pa3L0B, YKa3aHHOMY B UX TEXHUYECKOW AOKYMEHTaLMN.

Ecrnn pama ucneiryemoro obpasua npeacrasnsieT co60oM LefbHY pamy, BbINOSHEHHYIO U3 3MeKTpo-
MPoBOAALLEro Marepuana, 0xasaTbiBaloLLYIO UCTbITYEMbI 06paseL; N0 NEPUMETPY, U COAEPXUT TOUKy(M) 3a-
3EeMINEHNA UNW eCnu Takas pama He AOMKHa OblTb 3MEKTPUYECKU M3ONMMPOBaHa B TOYKe(ax) KpenneHus ot
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KOHCTPYKLMU, HA KOTOPOI YCTaHABNMBAETCA UCMbITYEMbIN 00pasel, TO COEAUHSIIOT TOYKU 3a3eMNEHNS UnNn
yKasaHHble TOYKU KPENSEHUA C BbLIBOAOM UCTOYHMKA NUTAHWUA NOCTOSIHHOIO TOKa TpebyeMoi nonspHoOCTU C
NOMOLLBIO NPEAYCMOTPEHHBLIX M3rOTOBUTENEM CPEACTB 3a3emneHusi. Ecnu cpeacrea 3azemneHus He npea-
YCMOTPEHbI, TO COeAUHEHUE OCYLLECTBIIAKOT C NOMOLLBIO U30NIMPOBAHHBIX MPOBOAHUKOB C KOJIbLIEBBIMU 06-
YKMMHBIMU HaKOHEYHUKAMMU, UCNOMb3ys CTONOPHbIE (3Be3a000pasHbie) Wwaibbl, raku 1, ecnm Heobxoaumo,
60onThl, BLINONMHEHHLIE U3 HEPXaBEIOLLEN CTanu.

Ecnu pambl ucnbityeMbix 00OpasuoB WUMEIOT paspbiBbl UMM HE COOTBETCTBYIOT TpebOBaHUSIM
FOCT P M3K 61730-2—2013, ucnibimarue MST 13, unn oHW BbINONHEHbI HE U3 METANNA, UNKU U30NALIMOHHOE
NOKPLITUE pambl HE MOXET ObiTb CHATO WNUEOBaHUEM, BCE TOYKM KPEMNIEHUA UCMbITYeMOro obpasua u Bce
TOYKM 3a3eMAEHUA COEAUHAIOT Mexay CoBol M C BbIBOAOM MCTOMHUKA MUTAHMA NMOCTOSHHOIO Toka Tpebye-
MOW NOMSAPHOCTU C NOMOLLBIO U30NUPOBAHHBLIX NPOBOAHUKOB C OOXMMHBLIMWU BUHTOBLIMU COEAMHUTENSMU U
KonbLeBbIX Wanb n3 Hepxxasetowen cranu, obecnevnBasn HageXHbIN ANEKTPUIECKUIA KOHTAKT C UCNbITYEMbIM
o6pasuyom.

AHANOIMMYHO COEANHSIIOT MOHTaXKHbIe KPOHLUTEHHbI 6e3pamMHbIX (POTOINEKTPUYECKUX MoAynei, ecnu
OHU ABMAIOTCA YaCTbO UCNBITYEMOTO 06pa3sua.

Ecnu 6e3pamHble (hOTOINEKTPUHECKME MOAYIN UCTILITLIBAIOT 0€3 MOHTaXHbIX KPOHLLTEWHOB, C BLIBOZIOM
MCTOYHUKA NUTAHUSA NOCTOSAHHOTO TOKA TpeBGyeMoli NONAPHOCTU COEAMNHSIOT (DONbIy, MPUKMEEHHYIO HA TOpLie-
Bbl€ NOBEPXHOCTU.

Ecnu npu yctaHOBKe UCNLITYEMbIX 00pa3sLOB B KNMMMAaTUYECKYI0 Kamepy UCNOMb30BaHbI KOHCTPYKLIUK,
Ha/B KOTOPbIX UCNbITYEMbIE 06pa3sLibl MOHTUPYIOTCA B YCIIOBUSIX SKCIyaTaLum Ui uxX MMUTaTopsbl (CM. atan 4),
OCHOBaHMWE TaKMX KOHCTPYKUUI UNM Ta YacTb, KOTOpas npefHasHayeHa ans KpenneHus Ha 3gaHum (B CTpou-
TenbHO KOHCTPYKLMUKM) UNK Ha 3emie, A0IDKHbI ObiTb CO€MHEHBI C BbIBOAOM UCTOMHUKA NUTAHUS NOCTOSIHHOIO
TOKa TOi1 Xe NOMSAPHOCTYU, YTO U TOPLIEBLIE NOBEPXHOCTHU.

Ecnu B TEXHUYECKOW AOKYMEHTALMKU UM MApKUPOBKE UCMbITYEMbIX 00pa3LOB yKa3aHO, YTO OHU MOTYT
ObITb COEAMHEHBI C 3€MIIeli TONIbKO CO CTOPOHbI OAHOM NOMNSAPHOCTU, TO TOPLIEBLIE MOBEPXHOCTU BCEX UCHbI-
Tyembix 06pasLOB COEAUHSIIOT C BbIBOAOM UCTOYHMKA MUTAHUS TOMN MOMNSIPHOCTMW, CO CTOPOHBbI KOTOPOW MOXET
ObITb MOAKMIOYEHO 3a3EMIEHNUE.

Ecnu ucnoitaHne npoeoaat Gonee yem ¢ AByMAa obpasuamu Ana KaXxaoin NOASPHOCTU 3a3eMneHus (CM.
pasgen 4), TO C NONOXMTENbHbLIM U OTPULATENbHbLIM BbIBOAAMMW UCTOMHMKA NMUTAHUSA COEAMHSIOT TOpLEBbIE NO-
BEPXHOCTU COOTBETCTBYIOLLIETO PABHOIO KONMMYECTBA UCTbITYEMbIX 0Opa3LOB.

6) YcTtaHaBnmBaloT 4aTvymkn U UHbIE CPEACTBA U3MEPEHUIA, €CITM OHU HEe BbInn YyCTaHOBMEHbI HA 3Tane 3).

MoaknioyaioT NpuBopsl ANA U3MEPEHUST U PErMCTPALMU TEMMNEPATYPbI UCMbITYeMbIX 06pa3LoB, TOKOB
YTEYKU Ha 3EMITIO U, ECNU HEOOXOAMMO, HaMNPSKEHUS.

MpuMedaHune — Peructpayns 3Ha4eHU A TOKOB YTEUKM Ha 3eMITK0 U HaNpsKeHUs HeoBxo4MMa Ans KOHTPONS
3a cTabWIILHOCTLIO M OfHOPOAHOCTLIO YCMOBUIA UCTBITAHUiA 1 OTCYTCTBUEM OBpPLIBOB Lieneii. OHW He NpefHa3HayveHbl ANs
OLieHKN Aerpagaumi UcrbiTyeMbix oGpasLoB.

7) C NOMOLLBI0 U30NMPOBAaHHBIX MPOBOAHUKOB COEAUHSAIOT BbIBOALI UCTILITYEMOro obpasLa mexay cobon
U C TEM BbIBOAOM UCTOYHMKA NUTAHUS MOCTOSAHHOTO TOKA, KOTOPbIA HE COEAMHEH C TOPLEBLIMU NOBEPXHOCTS-
MM ucnbiTyemoro obpasua.

8) YcraHaBnuBaloT yCrnoBus UCMbITAHUIA, yKasaHHble B 7.2.1, criegyowpmm obpasom.

MoBbIWAIOT TemnepaTypy B KMMMaTU4ecKoin kamepe Ao Tpebyemoro 3HayeHusi. CKOpOCTb M3MEHEHUs
TeMneparypbl He A0rmkHa npesblwath 1 °C/MUH Npu ycpeaHeHuu 3a nepuoa 5 MUH Ui MeHee.

Mocne Toro, Kak TemnepaTypbl UCMbITYEMbIX 06pa3L OB YCTAHOBATCA Ha TpeOyeMOM 3HayeHWu, NoBbi-
LLIAKOT OTHOCUTENBHYIO BNAXXHOCTb A0 3Ha4eHus (85 + 3) % 3a Bpemsi He Gonee 2 u.

Hanee, nocne T0Oro, kKak OTHOCUTENbLHAA BRNAXHOCTL AOCTUMNA 384aHHOTO 3HAYEHUS, BbIAEPXKUBAIOT UC-
nbiTyemble 06pasLbl B KNIMMaTUHECKOW Kamepe oT 12 o 24 4 ans ctabunusayum KnuMaTu4eckux napameTpos.

Mocne 3TOro Ha KaXkabI UCNBITYEMbIN 0Bpasel NoAalT HanpsXXeHUe, paBHOE MakCUMarnsHO AOMYCTU-
MOMY HanpsXeHWto ncneiTyemoro obpasua, ykasaHHOMY U3roTOBUTENEM.

Mpachukn nsmeHeHnsA napameTpoB UCTILITAHUI AN BbIAEPKKU NMPU TEMNepaType UCTbITYyeMbIX 00pa3LoB
(60 % 2) °C nokasaHbl Ha pucyHke 3. [Ins BblAEpXXKM MPpYU TEMNEpaType UCNLITyeMbix 00pa3suoB (65 £ 2) °C unu
(85 £ 2) °C rpapuku aHanoru4Hbl.

B TeuyeHue Bcero nepuoaa MCNbITAHUI JOSHKHA ObITh MCKNIOYEHA KOHAEHCALMS Bnary Ha NoBepPXHOCTSX
UCMbITYEMbIX 00pa3LoB.

9) Bblaep>xBatoT UCnbiTyemble 06pasbl B KNIMMaTUYECKOW Kamepe B TedeHne 96 u.

* WMnu cooTBETCTBYIOLLEro UCMbITaHuA B [7].
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10) MpekpawalT noagepxunBarb OTHOCUTENIbHYIO B/@XHOCTb Ha 3afaHHOM YPOBHE W O4HOBPEMEHHO
HauYMHaKT CHUXaTb TemnepaTypy B KAMMaTU4YecKOol kamepe Takum o6pa3om, 4Tobbl McnbiTyemble o6pasubl
pocturnm temnepartypbl (25+5) °C He 60nee yem yepes3 1 4. Mocne JOCTUXEHUSA UCMBITYEMbIMK Obpasuamu
TemnepaTypbl (25+5) °C npekpawatoT nogayvyy UCnbiTaTtesibHOro HanpsXXeHus.

— Temneparypa UcnbITyembIX 06pasLoB ... . OTHOCWTefNbHAas BNaXHOCTb HanpsixeHne

MpumeyaHune — paduvk N3MEHEHWSI OTHOCUTE/BHOWN BMAXHOCTV NPUBEAEH ANS Cryyasi, Korga ee 3HauyeHue
B na6opatopumn = 45 %. B cOOTBETCTBAM C HOPMAJIbHBIMU KMMATUYECKUMMW YC/IOBUSIMUA UCTIbITAaHUIA ee 3Ha4YeHne MOXeT
HaxoguTbCA B npefenax ot 45 % 1o 80 % (cm. TOCT 15150—69, nyHkT 3.15).

PucyHok 3 — Mprimep rpachnkoB M3MEHeHUs TeMnepaTtypbl, OTHOCUTENbHON BI&XHOCTU W UCTIbITATENIbHOrO HanpshkeHns
npn UCMbITaHUAX No MeTody A (TemnepaTtypa vcnbiTaHuii (60 + 2) °C)

11) B TeyeHue Bcero BpemeHun nposefeHnsa atanos 8)— 10) HENPeEpPbIBHO PErucTpupytoT:
- TemnepaTypy BO34yXa W OTHOCUTENbHYI0 BAXHOCTb B KNMMaTUYECKON Kamepe;

- TeMnepartypbl UCMbITYEMbIX 06pa3LoB;

- HanpshkeHne, nojgaBaemoe Ha UCNbITyeMble 06pasLbl;

- LOMONMHUTE/IbHOE HamnpshKeHUe CMeLLeHNsi, ecnn Heobxoanmo;

- TOKM YTEUKM Ha 3eMJi0.
Takxe cneasT 3a OTCYTCTBMEM Pa3pPbIBOB 3/1EKTPUYECKMX Lieneil B KaXA0M W3 UCMbITYEMbIX 06pa3LoB 1

perucTpupytoT pesynbTaTbl HabMAEHNI.
MapameTpbl YCNOBUIA UCMbITAHWUSA M NPOAO/IKNTENBHOCTL KaXA0W YacT WCNbITaHWS AO/KHbI 6bITh yKa-

3aHbl B NPOTOKOME MCMbITAHWIA.
12) OTcoeAnHSAT NPOBOAHMKN. BbIHUMAIOT NCnbiTyemble 06pasLbl U3 kKnumaTuyeckon kamepbl. CHUMa-

10T ponbry, ecnm oHa ncnosb3oBanach.

7.3 MeTop B

7.3.1 YcnoBus ucnbiTaHui
VicnbiTaHne NPoOBOAAT NPU CNeAyHLLMX YCOBUAX:

-TeMnepaTypa UCMBITYEMbBIX OBPABLIOB. ....cuiiieitirereirirteestietre et st et e e e sttt esbeeneen e e (25 + 1) °C;

- OTHOCUTE TBHASA BITAMKHO CT B .eviiiiiiiieeitiieesaireeeeaireasssiteeesassneessstee e s asnn e s asbe e e e s nnn e e s ansneeesnnneeeennnneas MeHee 60 %;
STTPOLOTIMKUMTEITBHOCTD  tiiiiiiiiiiiiitiee e e e e e ettt e e e e e e saab bt et e e e e e e aaabbbe e e et e e e e e e aaanb b et e e e e e e ensbbbneeeeeeeeannnnnnnnees 168uy;

- 9NIEeKTPUYECKASA HATPY3KA..coeeiurreeeriineeanns MakcManbHO [AOMYyCTUMOE HamnpsXXeHue MNOCTOAHHOIo Toka

(hOTO3MEKTPUYECKOW CUCTEMBI, B KOTOPYIO MOXET 6bITh yCTa-
HOB/MEH UCMbITYeMblii o6pasel, yka3zaHHOe U3roToBUTENEM.
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Ons ncnbiryemelx 06pasLoB, y KOTOpbIX Npu TeMmnepatype (25 + 1) °C gerpagauus He HabniogaeTcs unu
korga Tpebyercs yCKOpUTb Aerpagauuio, pekoMeHayeTcsi NpoBoAUTL UCTIbITaHue npu TemnepaType 50 °C unu
60 °C.

B yactu, He npoTuBopevallein TpeboBaHUAM HACTOALLEro CTaHAapTa, UCNbITAHWME NPOBOAAT B COOTBET-
cteuu ¢ N'OCT P M3K 60068-2—78.

7.3.2 NpoBeaeHue UCNbITaHUA

Bce coelnHeHna 4omKHbl COOTBETCTBOBAaTb peKoMeHAaLMAM U3roToBUTENA MO BbINONMHEHUIO NPOBOAKKU
Ha MecTe KcMnnyartauuu, 1, Kpome Toro, HeoBx0aMMO NPUHATb MEPbI, NPeAyNPexaaloLLmne NosBNeHNe TOKOB
YTEYUKM Ha 3eMII0 Yepesa NPOBOAKY NPMOOPOB, NOAKIOYEHHBIX K UCMbITYEMOMY 00pasLy.

1) B To4Kax 3azeMneHnsa ucnbiTyemoro obpasua u/mnu B To4Kax KpenneHuns, ecnm ux Ucrnosb3yroT Ans
3a3eMIIEHNS, COLLNMAOBLIBAIOT MOObIE NOKPLITUSA HA MeTanne B obnactn noacoeaMHEeHNa NPOBOAHMKA ANS
obecneyeHnss HaAeXHOro KOHTakTa.

2) YcTaHaBnMBAalOT AaTyMku TEMNepaTypbl B cepeanHe TbiNbHON Unu nuueBol (padoyeit) NOBEPXHOCTH
KaXkgoro ucnbiTyemoro obpasua.

CoeaunHAIT BbIBOALI UCTLITYEMOro o6pa3sua Mexay co6oi U NPUCOEAUHAIOT K HUM U30NMPOBAHHBI Npo-
BOAHMWK AN NOAKIIOYEHUST UCMLITYEMOro 06pa3sLia K MCTOYHUKY MUTaHUsi MOCTOSIHHOIO TOKA.

3) MnoTHO 06opaYMBalOT KaxKablii MCNbITYEMbIN 0BpaseL B antOMUHMEBYIO UNU MeaHYo conbry, o6ecne-
ynBasi paBHOMEPHBI OAHOPOAHLI KOHTAKT CO BCEMU NOBEPXHOCTAMM UCTbITYemMoro ob6pasua (B TOM uucne ¢
pamoMn, ecriu OHa UMEETCS).

MpnmeyaHune — Ecnm Heobxogumo, Ans obecneveHnss paBHOMEPHOrO, O4HOPOAHOro NpuneraHusa donbrn ee

HaKnagblBakoT OTAENEHO Ha pabouyto(Me), ThiNbHYHO U TOpLEBYHO NOBEPXHOCTU. YacTu donbru JomkHbl GbiTb HAaNOXeHb
MaKcuMarnbHo BrM3Ko ApYr K 4pyry, HO He conpuKacasich ApYr ¢ APYroM.

JaTtuukn TeMnepartypsbl, BbIBOALI UCMLITYeMOro obpasua U NPOBOAHWUKW AOMKHBI ObiTb SMEKTpUYECKM
U30nMpoBaHbl 0T cponbru. NcnbiTyemsble 06pasubl fOMKHbI ObiTb 06epHYTHI Takum 06pa3oM, UTOObI BbIXOZ,
NpOBOAHWKOB HE CO3AaBarn pa3pbiBa Lenu.

Ecnu 310 HE06X0AMMO BLINOMHUTL A0 MOMELLEHUS UCTILITYEMBbIX 0Opa3LOB B KIIMMAaTUUYECKYIO Kamepy,
NoACOEANHAIOT M30NMPOBaHHbIE NPOBOAHMKM K (ponbre, Kak ykazaHo Ha arane 5).

4) MomeLatoT ucnbiTyeMble 06pasLbl B KNTMMaTU4eCcKyto Kamepy.

Kakablli ucnbiTyeMblii obpasey, 4omkeH ObiTb YCTAHOBAEH HA PACNONOXEHHbLIN HA XXEeCTKOW NOCKOCTH
MSATKUIA MONMMEPHbIA MaTepuan, Takum 06pasom, YToObl He meHee 95 % nnowwaam TbiNbHOW NOBEPXHOCTY UC-
nbiTyemoro o6pasua, He NoKpbLITON paMoin, Gbino NpuXaro K conbre noa cO6CTBEHHLIM BECOM UCTILITYEMOTO
obpasua.

donbra, pacnonoxeHHas Ha paboyeil NOBEPXHOCTU UCMbITYEMOro obpasua, AosmkHa BObiTh Npwkara K
Hel C NOMOLLBIO TMOKOro NONMMEPHOro KOBPUKA C paBHOMEPHbLIM aasneHueM He MmeHee 30 [MNa. B pesynbrare
cbonbra u paboyasi NOBEPXHOCTb UCMLITYEMOro obpasua aomkHbI 06pa3oBaTb O4HOPOAHbIN 3NeKTpoa.

MpumeyvaHusn

1 Ecnu ThinbHasi NOBEpXHOCTb UCNBITYEMBIX 06pa3sLUoB Takke sBnsaeTca paboueit (ABYCTOpPOHHWE (hOTOINEKTPU-
yeckue Mogyrnu), conbra AofmkHa bbITb NpuXaTa K Hell ¢ yeunuem He meHee 30 MNa paBHOMepHO Mo Bceil NOBEPXHOCTH.

2 Ecnn Y ucnbeltyemoro oGpaaqa HEeCKONbKo pa6o'«w1x I'IOBerHOCTeﬁ (I'IOBerHOCTeVI, Ha KOTOpbl€ NOCTynaeT ocBe-
LEHME), K Kaxzaol paboyeil NoBepxXHOCTU donbra AomkHa GbiTb NpuUXKaTa paBHOMEPHO ¢ ycunueM He meHee 30 Ma.

McnbiTyeMble 06pasLbl 40IHKHbI ObITh 3MEKTPO- U TENNOWU30NUPOBaHbLI APYr OT Apyra u oT npucnocobne-
HWUM, C MOMOLLbIO KOTOPbIX OHU YCTAHOBMEHbI B KNUMATUYECKOW Kamepe.

Ecnu Heo6xoaMMO, OIHOBPEMEHHO C YCTAHOBKOW UCNbITYEMbIX 00pa3LiOB MPUCOEANHSAIOT U30NMPOBaH-
Hbl€ MPOBOAHMKU B TOUKaX KpenneHus [cM. atan 5)).

5) MnoTtHo npwxmMasn onbry, COeAUHAIOT N30NUPOBAHHBIMU NPOBOAHUKAMU TOYKU 3a3E€MNEHUA paMbl
UCTbITyeMOoro o6pasuia u/unu Touky(1M) ero KpenneHus, eCnm Ux UCNoNb3yIoT AN 3a3eMNEHUs, C BbIBOAOM UC-
TOYHUKA MUTAHUSA NOCTOSHHOIO TOKA TPEByeMOi NONAPHOCTU C NOMOLLBIO KOMbLEBLIX Wanb, 6oNToB 1 raek us
HepxaBeloLlen cranu. B pesynsrare ncnoiraHuii Bcex obpasuos ABa 06pa3ua AomiHbl ObiTb UCABITAHbI NPU
YKa3aHHOM CO€AWHEHUUN C MOJIOXKUTENbHbLIM BbIBOAOM UCTOYHUKA NUTAHUA U ABAa — NpU COE€ANUHEHUUN C OTPU-
varenbHbiM BbIBOAOM UCTOYHUKA NMUTAHUSA.

Ecnu Toukn 3a3eMneHus He NPeayCMOTPeHbl U HET BO3MOXXHOCTU UCMNOMNb30BAaTh ANA 3a3eMEHUs TOYKH
KpensieHnsi UCMbITyeMbiX 00pa3LoB, HaNnpUMep, NPU UCTIbITaHUSIX 6€3pamMHbIX HOTOINEKTPUYECKUX MOAYNei
6€e3 MOHTa)HbIX KPOHLLTEHHOB, TO C BLIBOAOM UCTOYHUKA NMUTAHUS MOCTOSTHHOTO TOKA Tpebyemoi NONAPHOCTH
coeauHAIT donbry.

Ecnu B TEXHMYECKOW JOKYMEHTALUMMU UNMU MApKMPOBKE UCTLITYEMbIX 00pa3sLOB yka3aHo, YTO OHM MO-
ryT ObITb COEAUHEHbI C 3eMMell TONbKO CO CTOPOHLI OAHOW MOMSIPHOCTU, TO TOPLEBbLIE MOBEPXHOCTU BCEX
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UCTIbITYeMbIX 00pa3LOB COEAUHSAIOT C BbLIBOAOM MCTOMHMKA MUTAHMSA TOW MONSAPHOCTU, CO CTOPOHbLI KOTOPOW
MOXKET ObITb NOAKMNIOYEHO 3a3eMneHune.

Ecnu ucnbiTaHue npoBoasaT Gonee yem ¢ AByMsi obpasuamu Arnsi KaXaoi NONApPHOCTU 3a3eMIleHUs
(cm. pasgen 4), TO C NONOXUTENbHLIM U OTpULIATENbHLIM BLIBOAAMU MCTOYHMKA MUTaHUA COEAUHAIOT TOpLe-
Bbl€ MOBEPXHOCTU COOTBETCTBYIOLLErO PaBHOIO KONUYECTBA UCTLITYEMbIX 06pa3sLIoB.

MpumeyaHune — Ecnuucnons3oBaHa He LenbHasa donbra [cM. npuMedaHune k atany 3)], To Kaxayto YyacTb

CbOJ'IbFI/[ COEAUHSIOT C O4HUM U TEM Xe BLIBOAOM UCTOMHUKA MUTAHUS MOCTOSHHOIO TOKa, YTOOLI cosjatb O6|_Llyl0 3KBUMNO-
TeHUWanbHy NOBEPXHOCTb.

6) YcraHaBnuBalT AaT4YUKU U MHbIE CPEACTBA UBMEPEHWUI, ECIM OHU HE ObiNY YCTAHOBMEHbI HA aTane 2).

MoakmntovaloT Npubopbl ANS U3MEPEHUA U PErUCTpPaLuKM TEMNEPATYPbl UCTILITYEMbIX 06pa3LoB, TOKOB
YTEUKM Ha 3EeMII0 U, €ECNM HEOOXOAUMO, HaMPSHKEHUS.

n pnMedYyaHune — PerI/ICTpaLWIH 3Ha4YeHNn TOKOB YTEHKM Ha 3eMIT0 U Hanps>XKeHUA HeoGXO,qMMbI ANA KOHTponA

3a CTabWUIbHOCTBIO U OfHOPOAHOCTLIO YCIOBUIA UCTIBITAHNIA U OTCYTCTBUEM O6pPLIBOB Lieneid. OHW He NpeAHasHayveHsl Ans
OLieHKM Aierpafalui UcrbITyeMbiX 06pasLioB.

7) CoeanHAIT U30NUPOBAHHbIV MPOBOAHUK OT BbIBOAOB UCMLITYEMOro obpasua co cs0604HbIM BbIBOAOM
MCTOYHUKA NUTAHMA NOCTOSAHHOIO TOKA.

CoeauHSIIOT N30NMPOBaHHbIN NPOBOAHMK OT BbIBOAOB UCMLITYEMOro 06pa3sua ¢ TeEM BbIBOAOM UCTOUHMKA
NMUTaHUA MOCTOAHHOTO TOKA, KOTOPbIN HE COEAMHEH C TOYKaMU 3a3eMIIeHnsa W/Mnu TOYKaMu KpensneHus Uchbl-
Tyemoro obpasua, unu onbroii.

8) YcraHaBnuBaloT yCnoBuUs UCNbITAHWIA, YKa3aHHble B 7.3.2, criegyowmm o6pasom.

Perynupylotr TemnepaTypy B kKnuMaTU4eCcKoW kamepe A0 3HadeHus (25 £ 1) °C unu, npu npoBeaeHuu
UCMbITAHUA MPU APYINX 3HAYEHUAX TEMMNEPATYpbl UCTLITYEMbIX 06pa3LoB, NOBLILLAIOT TeMNepaTypy A0 3a-
JaHHOro 3HadeHusi. CKOpOCTb U3MEHEHUS TeMNepaTtypbl HE AOMKHA npesbiwarb 1 °C/MUH Npu ycpeaHeHuu
3a nepuog 5 MUH Unu MeHee.

Mocne TOro, Kak TemnepaTypbl UCMbITYEMbIX 06pa3LOB YCTAHOBATCS Ha TPeOyemMOM 3Ha4YeHUM, ecnu He-
06X04MMO, PErynMpytoT OTHOCUTENBHYIO BAaXHOCTb TakuM 06pa3oM, 4tobbl ee 3Ha4eHune crano meHee 60 %
3a Bpemsi He Gonee 2 u.

[anee BbIAEPXUBAIOT UCMLITYEMbIE 00pasLbl B KNMMMAaTUYECKOl kamepe oT 12 10 24 u.

Mocne 3Toro Ha KaXkablii UCNbITYeMbIi 06pasel; NoaatoT HanpshkeHue, paBHOE MakCUMarnbHO AONYCTU-
MOMY HanpPs>KEeHWIO NCTbITYeMOro obpasLa, yka3aHHOMY U3rOTOBUTENEM.

padpukn n3amMeHeHs napameTpoB UCMbITAHWI ANA BbIAEPXKU NPU TEMNepaTypax MCnbIryembix obpas-
uoB (25 £ 1) °C 1 (50 £ 2) °C nokasaHbl Ha pucyHke 4. [ns BblAEPXKKM NpY TEMNEpaType UCIbITyeMbix 06pas-
uoB (60 * 2) °C rpachukm aHanornyHel rpacdmkam ans (50 = 2) °C.

B TeueHue BCero nepnoaa UCNbITaHUI JOMKHA ObITb UCKNIOYEHA KOHAEHCALMUSA BMaru Ha NOBEPXHOCTAX
UCMbITYEMbIX 0Opa3sLOoB.

9) BblaepxnBaloT ucnbiTyemble 06pasbl B KMMMATUYECKON Kamepe B TedeHue 168 u.

10) Ecnu BblaepxKy Nposogunnu npu Temneparype (25 £ 1) °C, npekpawaloTr nogadvy UCnbiTaTenbHOro
HanpPspKEHUS.

Ecnu Bolaepxky nposogunu npu temnepatype (50 £ 2) °C unm (60 % 2) °C, npekpawalor noaaepiu-
BaTb OTHOCWTEMbHYIO BMAXHOCTb HA 3a4aHHOM YPOBHE W OAHOBPEMEHHO HAUMHAIOT CHWXAaTb TeMneparypy
B KNUMaTUYECKON Kamepe Takum obpasom, 4Tobbl UCNbITyeMble 0OpasLbl 4OCTUIMKM Temnepartypbl (2515) °C
He Bonee yem yepes 1 4. Nocne AOCTXKEHUS UCTILITYEMbIMU 00pa3sLamu Temnepartypsbl (2515) °C npekpalia-
10T NOA4AaYy UCMbITAaTENbHOrO HaNPSXEHUS.

11) B TeueHne Bcero BpeMeHu nposeaeHus atanos 8)—10) HenpepbIBHO PErUCTPUPYIOT:

- TemMnepaTtypy BO3ayxa U O