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Mpeaucnosue
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Aaprtusayum ycraHosneHol B FTOCT 1.0—2015 «MexrocyaapcTBeHHas cuctema ctaHaaptusaummn. OCHOBHbIE
nonoxeHusi» u FOCT 1.2—2015 «MexrocyaapcreeHHasa cucrema ctaHgaptusauun. CTaHaapTbl Mexrocyaap-

CTBEHHbIE, NPaBUNa n pekoMeHAAaLNUNU N0 MEXTOCYAAPCTBEHHOI CTaHaapTusaumu. Mpasuna paspa6boTku, npu-
HATUS, 0GHOBNEHMS U OTMEHbI»
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BBeneHue

MexayHapoaHas anektporexHudeckasa komuceus (MIK) — BcemupHasa opraHu3auus no craHgapTusa-
uun, o6beanHALWAan HaUMOHamNbHbIE TEXHUYECKUE KOMUTETbI (HauuoHanbHble koMuteTbl M3K). OcHOBHas
3agavya MOK — npoaBuKeHMe MexayHapoaHoro COTPyAHUYECTBA NO BOMPOCaM CTaHaapTusaummn B obnacrax
3MEKTPOTEXHUKM U SNEKTPOHUKKM. C aTON Lenbio MOK nybnukyeT mexayHapoaHble CTaHAapThbl, TEXHUYECKUE
YCMOBUSA, TEXHUYECKUE OTYETHI, 06LLUENOCTYNHbIE CneunduKkauum n pykoBoACTBA (MMEHyeMble B AarnbHeli-
wem «aokyMeHTbl MOKy). MoarotoBka 3TMX AOKYMEHTOB NOPYYEHA TEXHUYECKUM KOMUTETaM. HauMoHanbHbI
komuter MOK, 3auHTepecoBaHHbIii B pa3paboTke cTaHAapTa, MOXET NPUHATL y4acTue B NOArOTOBUTENbHOM
pabote. MexayHapoaHble, NPaBUTENLCTBEHHbLIE U HENPABUTENBLCTBEHHbIE OpraHu3auun, nogaepXxmBapoLLme
cBa3b ¢ M3K, MoryT Tarke npuHaTL y4actue B aton pabore. MOK TecHo cotpyaHuyaer ¢ MexxayHapoaHon
opraHusauuen no craHgaptusauun (MCO) B COOTBETCTBUM C YCINOBUSIMU, YCTAHOBIIEHHBIMU B COrMaLLEHUU
Mexay ABYMSA opraHusaumamu. OduumanbHble peweHna unu cornawedna MOK no TexHu4eckum Bonpocam
BbIPAXaIOT, HACKOMBLKO 3TO BO3MOXHO, MHEHMWE, BbIpaOOTAHHOE COBMECTHLIMU YCUNUSIMU NO COOTBETCTBYHO-
LLiMM BOMPOCAM, MOCKOMNbKY B KaXAO0M TEXHUYECKOM KOMUTETE MPUCYTCTBYIOT NPEACTABUTENM OT BCEX 3auUHTe-
pecoBaHHbIX HaLMOHanbHbIX KoMuTeToB MOK.

My6nukauum M3AK HOCAT xapakTep pekoMeHAauuni Ans MeXayHapoaHOro NCNONbL30BaHWA U NPUHUMa-
I0TCA HauMoHanbHbiMU KomuTeTamMn M3K ¢ yyeTom atoro dhakta. XoTsa AenaeTcs BCe BO3MOXHOE ANS TOro,
yT0ObI 06ECNEeUnTb TOYHOCTb TEXHUYECKOTO coaepkaHus nybnukauuin, MOK He MOXeT HecTW OTBETCTBEH-
HOCTb 3a €nocob MCMOonb30BaHUs aTUX NyGnukayuii unu 3a ux HenpaBuIIbHOE TONIKOBAHME KOHEYHbIM MOSib-
3osarenem. [ina obecneveHns eanHoobpasmsa MeXIYHapoAHbIX JOKYMEHTOB HaLMOHamnbHble KoMUTeTbl M3K
npeanpPUHUMAaloT BCE BO3MOXHbLIE YCUNUA ANA NPO3PaYHOro ucnonb3oBaHus AokymeHTos MOK B HaumoHans-
HbIX U PETMOHAaNLHBLIX MyOnMKauusx.

MepeyeHb BCex yacten koMmnnekca aokymeHToB MOK 62282 nog o6Lmm 3aronoBkOM « TEXHONOrUK TO-
NANBHbIX 95IEMEHTOBY MOXHO HaWTK Ha cante MOK.

TexHuyeckuit komuteT TK 105 npuHAn peLueHne o ToM, YTo cogepxaHue nybnukauynm Gyaer octaBarbCcs
HensMeHHbIM A0 HacCTynneHus aartbl, ykazaHHoi Ha Beb caiite M3K (http://webstore.iec.ch) B pasagene aan-
HbIX, OTHOCSAILLMXCS K 3TOW KOHKPETHOW nybnukauum.

MoaroToBka HacTosLero craHaapTa, uaeHtudHoro IEC/TS 62282-7-1:2010, ocywecrensinack TexHu-
YecKkMM KoMuTEeTOM no craHaaptusauumn TK 029 «BogopoaHble TEXHONOrMU» B obecnevyeHne TEXHUYECKOTo
pernamenTa TamoxeHHoro cotosa «O BesonacHoCcTM MaLlumMH 1 obopyaoBanus» (TP TC 010/2011).

\
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M EXT T OCYAAPCTBETHHUB 1 CTAHZAOAPT

TEXHONOMM NPOU3BOACTBA TOMNNBHbLIX EATAPEN

YacTtb 7-1

TonnuBHbIE NIEMEHTLI C MOSIUMEPHBLIM 3NIEKTPOSIUTOM.
MeToAbl UCNBITAHUIA €AMHUYHOIO 3NIeMeHTa

Fuel cell technologies. Part 7-1. Single cell test methods for polymer electrolyte fuel cell

Dara BBegeHna — 2017—09—01

1 Obnactb NnpuMeHeHus1

Hacrosiumii ctaHgapt pacnpoCTpaHAETCa Ha COeAUHEHUA SNEMEHTOB, UCMbITaTeNbLHYIO annapartypy, us-
MepuTenbHble NPUGOpPLl, METOAbLI U3MEPEHUI, METOAbI NPOBEPKU TEXHUYECKUX XapaKTepPUCTUK, NPOTOKOMbI
(OTYETHI) UCMILITAHUIA €AUHWUYHBIX TOMNMBHBIX SNIEMEHTOB C MOSIMMEPHBLIM 3nekTponuTom (panee — T3MN3) u
MOXET ObITb UCMOSIb30BAH OIS OLEHKN:

a) pabounx xapakTepucTuk MmembpaHHo-anekTpogHoro 6roka (M3B) ans TAlM3;

b) maTepnanoB uUnu KOHCTPYKLMIA Apyrux KOMroHeHToB T3OlMJ3;

C) BNUSIHWSA NPUMECEN, HaX0AALMXCsI B TOMMMBE W/WUM B BO34yXe, HA paboTy TONNMBHLIX 9NEMEHTOB.

2 HopmaTuBHbIe CCbIIKU

B HacTosLLEM CTaHAAPTE UCTIONbL30BaHbI CrieayloLye MexayHapoaHble cTaHaapTbl. [N AaTMPOBAHHbIX
CCbINOK NPUMEHSIIOTCA TONMbKO YKa3aHHbIE U3AaHUS CCbINOYHOTO JOKYMEHTA.

IEC/TS 62282-1:2010, Fuel cell technologies — Part 1: Terminology (TexHONOMMW TOMANBHLIX 3N1EMEH-
TOB. Yactb 1. TepMuHonorus).

ISO/TS 14687-2:2008, Hydrogen fuel — Product specification — Part 2. Proton exchange membrane
(PEM) fuel cell applications for road vehicles (Tonnueo BogopoaHoe. TexHuueckue ycnosus. Yactb 2: MNpu-
MEHeHWe BoAOpOAa ANSi TONMMBHbLIX 3NEMEHTOB C NPOTOHOOOMEHHOW membpaHou (IMOM) AOPOXHbIX TPAHC-
NMOPTHbIX CPEACTB).

3 TepMuHbI M onpeneneHus

B HacToAwem ctaHgapTe npuMeHeHb! Criedyrolwue TepMUHbI C COOTBETCTBYIOLLIMMW ONpPEAErNeHNAMMU:

3.1 aHog (anode): 3nekTpoa, Ha KOTOPOM MPOMCXOAMUT OKUCIEHWE TONNMBA NOCPEACTBOM [BWXEHUSA
9MEKTPOHOB MO BHELLUHEN 3NEKTPUYECKON LIENU OAHOBPEMEHHO C ABUXEHUEM NpPOTOHOB (H*) yepes nonumep-
HbIW 3NEKTPONUT.

3.2 katanusarop (catalyst): BewlecrBo, kOTOpoe yckopsieT (yBenNu4nBaeT CKOPOCTb) peakLumio, HO camo
He BXOAWT B COCTaB MPOAYKTOB peakuun n He pacxoayercs. KaranusaTop CHWKAeT 3Hepruio aktusauuu pe-
akuuu, YTO MPUBOAUT K YBENIMUEHUIO €€ CKOPOCTU. JTO Takoke OTHOCUTCA K INEKTpoKaTanu3aTopy, KOTOPbIN
onpeaeneH B IEC/TS 62282-1.

3.3 MemOpaHa ¢ HaHeCeHHbIM KaTtanu3aTtopom (catalyst-coated membrane, CCM): MembpaHa B T0-
NJMBHOM anemeHTe ¢ TAMN3, NOBEPXHOCTb KOTOPON NOKPLITA CROEM KaTanusaTtopa, ¢ 06pa3oBaHUEM 30HbI
peakumum anekTpoaa.

3.4 karop (cathode): 3nekTpoa, Ha KOTOPOM NPOMCXOAUT BOCCTAHOBNEHUE OKUcnUTens, 0bycnoBneH-
HOE ABWKEHWEM SNEKTPOHOB BO BHELUHEN Lenu U NPOTOHOB (H+) Yepes NoNMMEpPHBI ANEeKTPONUT, CONPOBO-
»aaeMmoe BbiaeneHuem NPoAYKTOB BOCCTAHOBMNEHUA OKUCAUTENSA (BOAbI).

UspaHue odpuumansHoe
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3.5 npuxnmHasa nnacTuHa (clamping plate or pressure plate): Hecywjas KOHCTpyKUMS, UCMONb3yeMasn
ANA NpuXaTua KOMMOHEHTOB TOMSIMBHOTO 3MeMeHTa Apyr K Apyry Ana obecnevyeHus anekTponpoBOAHOCTU U
rePMETUYHOCTM.

3.6 konnektop Toka (current collector): 3nNekTPONPOBOASALLMIA 3NEMEHT, COCTOSALLMIA U3 MeTanna, rpa-
duTa Unm KOMMO3UTHLIX Marepuanos, obecneunBaloLLnii ABMKEHWE 3NEKTPUYECKOro ToKa OT aHoAa K KkaToay.

3.7 anextpop (electrode): AnekTpuyecknii NPOBOAHMK C KaTanNnUTUYECKUM CITIOEM, KOTOPbIN CNOocCo6CTBY-
€T NpoTeKaHuio NMbo peakuun OKMCNEHNsA, MO0 peakumn BOCCTAHOBMEHUSA U UMEET KaK 3MEeKTPOHHYIO, TaK 1
WOHHYIO NPOBOAUMOCTb.

3.8 rasopacnpeagenutenbHaa nnactuHa (flow plate): SnekrponposoaaLLas nnacTuHa, M3rotoBneHHasn
U3 MeTannoB, MaTrepuanoB, TaKMX Kak rpadduT unu 3rekTponpOoBOASLLMI NONMMMEP, HAaNpUMeEp yrnepoaoHa-
MOJIHEHHbIN KOMMNO3WT, BCTPanBaemas B TPakTbl NOAAYM ra3000pa3HOro TONVMBA UM OKUCTIUTENS U UMEIOLLAA
SMEKTPUYECKUI KOHTAKT G SMEKTPOAOM.

3.9 Tonnueo (fuel): Bogopoa unu BogopoaocoaepxaLyui ras, KOTOpbIM BCTYNAET B peakumio Ha aHoge.

3.10 TonnuBHbIi 3neMeHT; T3 (fuel cell): SnekTpoxumMmnyecknini UCTOYHUK TOKA, KOTOPbLIN NnpeoBpa3syer
XUMMWYECKYIO SHEPTMIO TONNMBA U OKUCIUTENSA B SNIEKTPUYECKYIO SHEPTMIO (MOCTOSHHBIA TOK), TENNO U Npo-
AYKTbl peakuun. TOnnMBO U OKUCIMTENb OBBLIMHO XPAHATCA CHapy>u TOMIMBHOTO 3NE€MEHTa U NOAAloTCA B
TOMMMBHbII 3NIEMEHT N0 Mepe noTpebneHus peareHTos.

3.11 rasoaud dy3noHHbIN anekTpon; [OD (gas diffusion electrode; GDE): O9nemMeHT cO CTOPOHbI aHOAA
UnW KaToaa, CoaepKaLLmii BCe areKTPOHHbIE NPOBOASALLME NIEMEHTHI 3MNeKTPoAa, Takne kak rasoandysnoH-
HbII CNoW 1 cnow karanusaropa.

3.12 rasoguddysmonHbii cnoit; IAC (gas diffusion layer; GDL): FlopuCTbifi 3NeKTPONpOBOAALLMIA 3ne-
MEHT, KOTOPbIA PACMONOXEH MEXAY SNEKTPOAOM U razopacnpeienuTensHONn NNAcTUHON, CAYXUT dNeKTpu4e-
CKMM KOHTaKTOM u obecrnevmBaeT JoCTyn.

3.13 npoknaaka (gasket): FfepmMeTU3MPYIOLLMIA SNEMEHT KOHCTPYKLIMM, KOTOPLIN NPEAOTBPALLAET yTeuKy
rasa us anemMeHTa.

3.14 npegenbHas NNOTHOCTbL TokKa (limiting current density): MNOTHOCTL TOKa, NPX KOTOPOW HanNpsKe-
HWe BNeMEHTa PEe3KO CHKAETCA A0 3HAa4YEeHUA, BNM3KOro K Hysio.

3.15 MakcuManbHasa NAOTHOCTb Toka (maximum current density): Hausbicee 3Ha4YeHUEe NAOTHOCTU
TOKa, yKkazaHHOE NPOU3BOAUTENEM KaK AOMYCTUMOE B TEHEHME KOPOTKOFO Nepuoaa BPeEMEHHU.

3.16 memGpaHHO-3neKTpoAHbIN 6nok; MOB (membrane electrode assembly; MEA): KoMnoHeHT T0-
NAMBHOrO anemMeHTa (oM. 3.10), COCTOALLMI U3 ANEKTPONUTHON MeMOpaHbl ¢ rasoandy3uOHHbBIMU ANEKTPO-
aamu (cMm. 3.11) Ha KaXgon M3 CTOPOH.

3.17 MMHuMmanbHoe HanpspkeHue 3nemedTa (minimum cell voltage): HaumeHbliee 3HaveHue Hanps-
XXeHUA anemMeHTa, yka3aHHOe npon3BoaunTtenem.

3.18 HanpsnkeHue pasoMKHyToM Lenm (open circuit voltage; OCV): HanpsbkeHue aneMeHTa npu Hyne-
BOW NIIOTHOCTM TOKa B pabo4mx yCNOBUSIX.

3.19 okucnurens (oxidant): Kucnopog unu kucnopogocoaepaLuin ras (Hanpumep, Bo3ayx), KOTopbin
BCTYNaeT B peakuuio Ha Kkaroae.

3.20 nonumepHbIn anekTponut (polymer electrolyte): MemOpana u3 nonuMepHou cmonel, obnagato-
wjas NPOTOHOOOMEHHbLIMU XapaKTepPUCTUKaAMU, B KOTOPOM TOK CO3A4aeTCA ABWXKEHMEM MPOTOHOB OT aHOAA K
Kartoay.

3.21 TONNMUBHLIA 3MEMEHT C NONMUMMEPHLIM anekTponuToM; T3N3 (polymer electrolyte fuel cell;
PEFC): TonnuBHbIA 9NMEMEHT, B KOTOPOM B KAYECTBE JNEKTponuTa ucnonb3yetca membpaHa u3 nonumep-
HOrO 3NEKTPONUTA, KOTOPbIA TaKkKe HAa3bIBAETCH TOMIMUBHLIM 3NEMEHTOM C NMPOTOHOOOMEHHON MemBpaHol
(T3MNOM).

3.22 MmomwHOCTb (power): BenuuuHa, BbluUCIAEMAA NMYTEM YMHOXEHUSA 3HAYEHUSA HaNPsXKEHNA Ha 3Ha-
yeHue ToKa Ha ycTaHoBuBLLEMCA pexume (P = V-)).

3.23 ynenbHaa MowHOCTL (power density): BenuuuHa, BbluMcnsgemas nyTem AeneHust 3Ha4eHUs MOLL-
HOCTU Ha reOMETPUYECKYIO NNOLLAAL SNEKTpoaa.

3.24 HoMuHanbHasa NNOTHOCTb Toka (rated current density): MakcumanbHas NNOTHOCTb TOKA, yKa3aH-
Hasl npoussoauTeneMm M3b, unu eaUHNYHOTO dneMeHTa aAns paboTbl B HENPEPLIBHOM PEXUME.

3.25 HoMuHanbHaa yaenbHas MOWHOCTb (rated power density): MakcumanbHaa ygenbHas MOLLU-
HOCTb, YKa3aHHas npoussoguteneMm M3b, unu equHUYHOrO anemMeHTa Ans paGoTbl B HENPEPbLIBHOM peXnme.

3.26 HomuHanbHoe HanpsokeHue (rated voltage): MuHuMmanbHOe Hanps)XeHUe SNEeMEHTa, yKazaHHOe
npoussogutenem M3b, unu eaMHUYHOIO (NPOCTOr0) AnemeHTa Ans paboTbl B HENPEPbLIBHOM PEXUME.

2



FOCT IEC/TS 62282-7-1—2016

3.27 eguHUYHBIN (NpocTom) aneMeHT (single cell): 3nemeHT, COCTOALUMIA, KaK npasuno, U3 rasopa-
cnpegenuTenbHO| NnacTuHbl aHoga, M3B, razopacnpeaenuTenbHON NNacTUHbI Katoga U repMeTUsMpyoLLmux
npoknaaok (4ns Nony4YeHnss 4ONONHUTENbLHOW MHOPMALMKM CM. NpunoxeHue B).

3.28 ucnbiTaHue eguHuuHoro (npoctoro) anemexTa (single cell test): Mpoeepka pabounx xapakrepu-
CTUK €QVHUYHOTO TOMJIMBHOIO 3NIEMEHTA.

3.29 aneKkTpoXxuMmu4eckas ctTexuoMeTpusa, ctexuomMeTpusa (stoichiometry): MonsipHoe OTHOLLEHUE KO-
nMyecTBa razos TONAMBA (MW OKUCIIMTENS), NOAABAEMbIX B 3MEMEHT, K BbIYUCIIEHHOMY Ha OCHOBE 3MeKTpuye-
CKOrO TOKa KONUYECTBY ra3oB, KOTOPOE HEOBXO0AMMO ANA NPOTEKAHUSA XUMUYECKON peakLun.

4 O6wune Bonpockl 6e3onacHoCcTU

|-|pl/l pa60Te TOMSIMBHOIO 3nemMeHTa UCnosib3ytTCA OKUCNNTENIbHbIE U BOCCTAHOBUTENbHbIE ra3bl. ,D,J'Iﬂ
UX XpPaHEHUs1 MOTYT UCMNOMb30BaTbLCA COCYAbl BLICOKOrO AaBneHusi. Cam TOMMMUBHBIA 3MIeMEHT MOXET (PyHK-
LMOHMPOBATL KaK Npu aTMOChepHOM AaBMneHuK, Tak U NPU 4aBNeHMAX, NpeBbiaoLwmx aTMocdhepHoe gaB-
neHue.

Jlnua, BbINOMHSIIOLLME UCTILITAHUS €4UHNYHBIX (MPOCTLIX) 3NEMEHTOB, OIDKHBI NPOWTY 00YYEHUE U UMETL
OMbIT 3KCMNyaTauum CUCTEM, CBA3AHHbIX C UX UCNbITAHUAMMW U, B YACTHOCTH, ONbIT 6€30MacHOro UCNonbL30Ba-
HUA anekTpoobopyaoBaHus n 060pya0BaHUSA, COAEPXKALLEro XMMNUYECKN aKTUBHbIE U B3PbIBOOMACHBIE CXaTble
rasbl. [ns 6e3onacHoi akcnnyaTtauum UCNbITaTeNbHOM CTaHUUK, NpeaHa3HavYeHHol Ana paboTbl C eANHUYHBI-
MU (NPOCTbIMM) TOMMMBHBLIMU dNEeMEeHTamu, Heo6XxoaMMa COOTBETCTBYIOLLAA TEXHUYECKAA NOArOTOBKA W OMbIT
paboThbl MepcoHana, a Takke ucnonb3oBaHue 6e3onacHoi annapaTtypel U obopyaoBaHus, TpeboBaHusi 6e3-
OMAaCHOCTU K KOTOPbIM HaX0AATCA BHE cAepbl AeCTBUSI HACTOALLEro CTaHjapTa.

5 KOMNOHEeHTLI TONNMIMBHOIO 3NIeMeHTa

5.1 O6LwKe nonoxeHus

EANHWUYHBIV (NPOCTO) TONNUBHLIN SNEMEHT AOMKEH BKNIOYaTb BCE UMW 4aCTb U3 HKENEPEYUCNEHHbIX
KOMMOHEHTOB:

a) M3B,

b) ynnoTHUTENbLHbIE NPOKIAAKMY,

C) rasopacnpefienurernbHble NNacTUHbl aHOAA U KaToaa,

d) konnekTopbl TOKA aHoA4a M KaToaa,

€) NPWKUMHBbIE NNACTUHbI aHOAA W KaTtoaa,

f) SNEeKTPOM30NALMOHHBIE MITACTUHDI,

g) KpenexHbie U3genust unu CpeacTsa AnsA CO34aHMSA OCEBOM HArpy3ku, KOTOpble MOTYT BKoYaTh 6on-
Tbl, LWAKOLI, NPY>MHbLI U T. 4.,

h) ycTpolicTBa perynupoBaHusa Temneparypbl,

i) npoune y3nbl u getanu.

5.2 Onpegenenue pasmepa MeMbOpaHHO-INMEeKTPOAHOro 6noka

Mnowaae anekTpoaa AomkHa ObiTb Takon, YTOOLI obecneumBarb M3MEpeHUe HeobBXoauMbIX napamMe-
TpoB. Mnowasb anekTpoaa AoMmKHA BbiTh HEe MeHee 25 cM2. dneMeHTbl ¢ 6ornee KpynHbIMU ANeKTpoAaMu
MOTYT AlaBaTh Oonee peneBaHTHbIe AaHHbIE. [lormkHa GbiTh ONpeaAeneHa akTMBHAA NNowWaab 3nNekTpoaos, Npu
3TOM JOMKHO YKa3biBaTbCH 3HAYEHUE MNoLaan MeHbLUero U3 AByX SMEeKTPOAOB, a Takke 3Ha4YeHue Heonpe-
OEeneHHOCTU U3MEepPEeHUs yKasaHHOro napamerpa.

5.3 Masoand py3noHHbLIN crnon

FOC aomkeH ObiTb U3FOTOBMEH U3 ANEKTPONPOBOAALLMX U KOPPO3UOHHO-CTOMKMX MaTepuanos C BbiCO-
KuMm ra3oanpy3MoHHbIMU XapaKkTepUCTUKaAMMU.

5.4 YNnoTHUTESIbHbIN MaTepuan

Marepuan npoknagok 4orkeH ObiTb COBMECTUM C MaTepuanamv KOMMNOHEHTOB TONMNBHOIO 3MNEMEHTa,
peareHTaMu U NPOAYKTaMU PeakLyu, a Talke COOTBETCTBOBATL pabouen Temnepartype anemeHTa. Mpoknagku
JOTDKHBI NPE0TBPALLAThL YTEUKY ra30B.
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5.5 MasopacnpegenuTeribHas nnacTuHa

lasopacnpegenutenbHas nnacTuHa pabounx cpeq AomkHa ObITb M3roTOBNEHA U3 MaTepMarnoB, KOTOPbIe
UMEIOT NMPEHEeOPEXUMO HUSKYIO ra30NpPOHULLAEMOCTh, HO NMPU 3TOM BbICOKYIO 9M1EKTPONPOBOAHOCTL. PEKOMEH-
AYEeTCA UCMONb30BaTh BbICOKOMIOTHbIE NONMUMEP/yriepoaHbie KOMMO3UTHbIE MaTepuarns! C NPONMTKON CMONOW
N3 CUHTETUYECKOTO rpadpuTa unm KOppo3MOHHO-CTOMKUIA METANN, TAKOM KaK TUTaH UIK HepXxagelLlasa crarnb.
Ecnu ncnonb3yercs MeTans, noBepPXHOCTb NMACTUHbI MOXET UMETb NOKPLITUE (Hanpumep, U3 30510Ta), HaHe-
CEHHOE MNaknpOoBaHUEM UNK SNEKTPONUTUYECKMM CNOCOBOM AN TOr0, YTOObI YMEHBLUUTL KOHTAKTHOE CONpO-
TuBneHune. MasopacnpeaenuTensHas nnacTuHa A0mkHa ObiTb KOPPO3IMOHHO-CTONKON U AOMKHA obecneyunBarb
HEeOOX0AMMYIO rePMETUYHOCTb.

PekoMeHayeTcs mcnonb3oBarb NPOTOYHbIM 3MEEeBUAHbIN KaHan. [lononHutensHaa nHgopmauma no pe-
KOMEHAYeMOMN KOHCTPYKUMKU npuBeaeHa B npunoxeHun A. KoHdurypauumsa notoka aomkHa ObiTb OTpaXkeHa B
NPOTOKOMNE UCMNbITAHWA.

lasopacnpegenuTenbHble NNACTUHbI AN UCTLITAHWIA AOMKHbI 00eCneYnBaTh BO3ZMOXHOCTb TOYHOTO 13-
MepeHusi paboyeit TeMnepaTypbl AnemeHTa. Hanpumep, Takme nnacTuHbl MOTyT UMETk HEOOMbLLOE OTBEPCTUE
Ha GOKOBOW MOBEPXHOCTU ANSA pa3MeLLeHUs B HEM AaTynka TeMneparypbl. B atom cnyyae otBepcTue MOXeT
[0X0ANTb A0 LeHTpa NnacTuHbl.

MpuMeyaHue— ECnn Lenb UCNbITaHUA — OLieHKa KOHCTPYKLMU KOHKPETHOTO NPOTOMHOTO KaHara, pekoMeH-
AYEMYIO KOHCTPYKLMIO rasopacnpedenuTentHoli NnacTUHbl UCNoNb3oBaTh HEOBA3aTENBHO.

5.6 Konnekrop ToKa

Konnektopbl TOKa TOMAUBHOMO 3rieMeHTa CreayeT U3roTaBnmMeBaTb M3 Matepuanos, 06naaaiLmux BbICo-
KOW 3NeKTPONPOBOAHOCTLIO, HaNpUMep U3 MeTanna. Metannmyeckue KONMeKTOpbl TOKa MOFYT ObiTb MOKPbI-
Thbl Marepuanamm, CHKaIOLWMMKU KOHTAKTHOE COMPOTUBIIEHME, TaKUMKU KAk 30510TO unn cepebpo. MokpbiTne
[IOIMKHO ObITb COBMECTMMO C KOMMOHEHTaMMU 3fiEMEHTa, peareHTamu W npoaykramm peakuvu. Kornnekropsi
TOKA [JOMKHbI MMETb AOCTATOMHYIO TOMLUMHY AMS MUHUMU3ALMK MAAEHNS HANPSDKEHUS HA NNoLaam nx ro-
BEPXHOCTU. B KOHCTPYKLWM KOMMEKTOPOB TOKA AOIHKHbI ObiTh MPEdYCMOTPEHbI BbIXOAHbLIE SMEKTPUYECKUE
KNeMMbl ANs NOACOEANHEHUS NPOBOAOB.

Ecnu B kauecTBe KOJMMEKTOPOB TOKA UCMONbL3YIOT METannu4eckue rasopacnpeenurensbHbie NNacTUHbI,
OTAENbHbIE KOMNEKTOPbI HE TpebytoTcs.

5.7 MpuxumHaa nnacTuHa

MpPWKMMHBIE NNIACTUHDI (CTAMMBAIOLLME NIACTUHBI) AOMKHBI BbITb NTOCKUMU C FNAAKON NOBEPXHOCTLIO U
[OIDKHBI UMETb MEXAHUYECKME XapaKTePUCTUKKM, 4OCTaTOYHbIE AN TOro, YTo0bl BblAepXXuBaTb U3rnbaioLLyio
HarpysKy, NpUKNaabIBaeMyio Mpu CTArMBaHUN SNEMEHTOB KOHCTPYKLIMKM C NOMOLLBIO GONTOB.

Ecnu npyxMMHbIE MIACTUHBI SABMSIIOTCA 3MEKTPONPOBOAALLMMU, TO ANA NPEAOTBPALLEHNS KOPOTKOrO 3a-
MBIKAHWS1 OHW [IOTKHbI ObITh SMEKTPUYECKU U30NMPOBAHbI OT KONNEKTOPOB TOKA.

5.8 CtaruBaowme KpenexHble usgenus

CrarneaoLme KpenexHble S1IEMEHTbI KOHCTPYKLMU AOMKHBI UMETb BbICOKYIO MEXaHUYECKYIO NPOYHOCTD,
4TOGbI BbIAEPXKUBATL HArPy3KW, CO3AaBaEMbIE BO BPEMSI MOHTaXa U paboTbl. AnA noaaepkaHus B eAUHUHHOM
3nemMeHTe NOCTOAHHOTO PABHOMEPHOTO AaBrieHUsl ONYCKAETCA UCMNONb30BaTh LWaKbbl U NPYXUHLI. Ons Tou-
HOTO PEryNUPOBAaHWS AABINEHNSI HEOOXOAUMO MCMOSIb30BATb KIOH C PErySIMPYeMbIM KPYTALLMM MOMEHTOM MU
APYroe n3mepuTensHoe yCTPORCTBO.

PekomeHayeTca o6ecneunBarb aneKTPUYECKYIO M30NALMIO CTATMBAIOLLIMX KPENEXHBIX AETanen.

5.9 YcTpONCTBO TepMOperynmpoBaHusi

EAWHUYHBLIN (NPOCTOM) 3NEMEHT AOIMKEH ObiTb CHAOXEH YCTPOMCTBOM pErynupoBaHus TeMneparypbl
(Harpes/oxnaxxaeHne) ans noaaepXaHusi MOCTOSIHHON TemnepaTypbl anemeHTa, obecneyeHnus 0aqHOPOAHO-
ro npochuns TeMnepaTtyp BAOMbL rasopacnpeaenurenbHon NNacTuHel U B MONEPEYHOM CEYEHUN INEMEHTa.
YCTpOWCTBO perynupoBaHusl TeMneparypbl MOXET NporpaMmMupoBaTbecs Ansa obecneyeHnsa 3agaHHoro npodu-
NSl U3SMEHEHUS TemnepaTypbl U OIDKHO UMETb CPEACTBa ANA NpeAoTBpaLLeHns neperpesa.

CyLecTByeT HECKONbKO CrnocoboB Ans BbINOMHEHUA AAHHOrO TpebosaHuA. Hanbonee npocTbiM Cno-
co6oM TepMoperynupoBaHus SIBNSIETCS KOHBEKTUBHOE OXJAXAEHUE U INEKTPUYECKUN HArpeB NPYIMMHBIX
(cTarmBalowmx) NNacTuH. HarpeB MOXET BbIMONMHATLCA NYTEM 3aKPENNEHUNA 3NeKTPUYECKOro Harpesarensi Ha
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BHELUHEeV NOBEPXHOCTU NNACTUHbI. ANTEPHATUBHLIM CMOCOOOM SIBNSIETCA NOMELLEHWE NAaTPOHHOTO HarpeBa-
TENbHOro 3MEeMEeHTa B OTBEPCTUE B NNACTUHE.

B nio6om cny4yae ana obecneyeHusa anekTpobe3onacHoOCTU cneayer obpalart BHUMaHWE Ha ucnpas-
HOCTb 9NEKTPUYECKON N30NALMN.

6 C6opKka anemMeHTOB

6.1 NMpoueaypui c60pkn

Mpoueaypbl COOPKM 3NEMEHTOB 0Ka3biBaIOT 6OMbLLOE BNUSAHUE HA NOBTOPAEMOCTb AaHHbIX. COOpPOYHbIE
onepauuu cneayert 3aa0KyMEeHTUPOBAaTb ANsl CReayoLwmxX OCHOBHBIX U AONONMHUTENbHBLIX NMPOLEAyp:

a) yCTaHOBKa MemOpaHbl, BKINIOYas UAEHTUDUKALUIO QaHOAHOW U KaTOAHON CTOPOH;

b) onpeaenenune pacnonoxenusa AC, BknioYan naeHTudukaymio aHoAHbIX U KaTOAHbIX YacTen, a Takke
obnacreit, KOTopble AOMKHbI GbITb 06paLLeHbl K MeEMOpaHe M NPOTOYHON obnacTy;

C) pasMeLLeHue NPoKnaaoK/ynnoTHEHUN;

d) onpegeneHne pacnonoXxeHUs NPMCNOCOBNEeHNI N KOHAYKTOPOB, €CNKU TAaKOBbIE UCMONb3YIOTCS;

€) MeToaukn u TpeboBaHUA K NPOLIECCY CXaTUA, Takue Kak cteneHb oxatusa AndPy3suoHHbIX cpea, no-
pAOoK 3aTsXKM 6onToB, TPE6OBAHNA K NPYXXUHAM CXATUSi U MOMEHTY 3aTSDKKK.

n pnMedHaHne — [asneHune moxer npoBepATbLCA C NOMOLLLIO 6yMaI'VI/I'IJ'|EHKV|, ‘-lyBCTBVITeJ'IbHOVI K AaBAeHUIo.

Tunosas cxema €ANHUYHOro aNemMeHTa NoKasaHa B NPUNoOXXeHun B. Mocne C60pKM €AWHUYHOIo 3aNeMeH-
Ta CregyeT NPOBEPUTL SMEKTPUYECKYIO NSOMALMIO MEXAY NPMKAMHBIMW NNACTUHAMMW U TOKOBLIMM KOSINEKTO-
pamiu.

6.2 MpocTpaHCcTBEHHAA OPUEHTALIMA 3NEMEeHTa

3nemeHT JomKeH yHKLMOHUPOBATL B NOMIOXEHUMN, KOTOPOE CNOCOBCTBYET yaaneHuio Boasl. MpocTpax-
CTBEHHasa OpueHTauusa anemMeHTa JormkHa ObiTb 3adpukcupoBaHa AOKymeHTanbHoO. MpuMepbl npuBeaeHbl B
NPUNoXeHun A.

6.3 NMpoBepka repMeTUYHOCTHU

Haubonee KPUTUYHBIM KOMMNOHEHTOM €AWHUYHOIO 3NeMeHTa C TOYKU 3PEHUA repMeTUYHOCTU ABNAETCA
nepenaj AaBneHua Ha MeMOpaHe TONNMBHOIO dnemMeHTa. 3HaueHne nepenaga He AOMKHO NPEBbILIATL Mak-
cuMarnbHbIi nepenag, ykazaHHbli NPOU3BOAUTENEM.

TONNWBHbIA 3NEMEHT AOMKEH UMETb MUHUMAIbHbIE BHELUHUE U BHYTPEHHUE yTeyku. MNpumepsl npoue-
Ayp NpOBEpKN repMETUYHOCTM NpUBEAEHbI B npunoxeHun C. Mo cywecTBy, npoueaypa npoBePKM repMeTU4HO-
CTW COCTOUT BO BBEAEHUN MHEPTHOIO MU TECTOBOIO ra3a Co CTOPOHbI aHoOA4a U KaTtoaa. |-|yTeM McnoJsib30BaHUA
COOTBETCTBYIOLLEr0 Nepenaga AaBneHnii MOXXHO YCTAHOBUTL XapaKkTep 1 HanpasneHue yTeyku. JomkHbl ObiTb
3a40KyMEHTNPOBAaHbI MAaKCUMarbHbIE AABMNEHUA, TUN TECTOBOIO ra3da M MUHTEHCUBHOCTb YTEYKN. Ecnu 06Hapy-
XKeHa yTeuka, ansa uaaneVlLuero onpeaeneHna xapakrepa yTe4ku, MOryT BbINMONMHATLCA APYrue TeCThbl, Takne
Kak MpoBepKa Ha Hanu4ume ny3biPbKOB ra3a yTedku.

7 Hanapka vcnbiTaTeNbHOro cTeHaa

7.1 MuHumanbHble Tpe6oBaHusA K 060pyaOBaAHUIO

[ns npoBeAeHUs UCMbITAHUIA €AMHUYHOTO dnemeHTa TpebyeTcsa ucnbITaTenbHbIn CTeHA. OnsA COOTBET-
CTBUSI LENAM METOAMKN UCTbITAHUI MUHWMATbHbIE (DYHKLIMOHATbHbLIE BO3MOXHOCTU UCMbITATENBbHOIO 060-
pyaoOBaHUsA BKMOYAKOT B cebs:

a) ynpaeneHue pacxofoM razoobpasHbix peareHToB — ANs 403MPOBaHKUSA ra3ooBpa3HOro Tonamea u
OKUCNUTENS, NOJAaBaEMbIX B TOMMNMUBHbIA SNIeMEHT Npu TpeGyeMOon aneKkTPOXUMUYECKOK CTEXMOMETPUK;

b) ynpasneHue ysnaxHeHnem razoobpasHbix peareHToB — A5 YBNaXXHEeHUs ra3o06pasHbIX peareHToB
[0 TpeByeMon TOYKKM POCkI NEPES NOAAYEN B TONMUBHBIN 311EMEHT. PeKkoMeHAyemoe yaenbHOe SNeKTPUYecKoe
ConpoTMUBNEHUE BOAblI — He MeHee 1 MOM-CM (Unu yaenbHasa anekTpuyeckas npoBoagMMOCTb — He Gonee
104 cm/m1).

M pumMevaHune — pr60|‘|pOBOp,bl, TPpaHCNOPTUPYHOLLUE rasbl Mexay YBIaXHUTENAMU U ANeMeHTOM, AnA cBefe-
HWS KOHAEeHCaLMn K MUHUMYMY AOMXHLI BbITb HarpeTbl Ha 5°—10° BbILLE TOYKN POCHI;
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C) ynpaBfieHue AaBfeHWEM ra30BblX peareHToB — A5 PeryinpoBaHns AaBfeHUs BHYTPU TOMJIMBHOTO
3/1EMEHTA;

d) perynupoBaHue Harpyskm — 610K Harpy3ku Ass MosyvyeHus 3a[aHHOT0 3HaAYeHWs TOKa 3NeMeHTa.
Bnok Harpy3ku go/mKeH pabotatb NM6G0 B pexume cTabunusauynm Toka, NM6G0 B pexume cTtabunusauymm Ha-
NPsHXeHns;

€) ynpaBfieHne HarpeBoM/OXnaxaeHneMm afiemeHTa — A1 HarpeBa WM oXNaxAeHns efuHUYHOro ane-
MeHTa [0 3ajaHHoi pabouell Temnepartypsl;

f) MOHUTOPUWHT K perucTpauns HanpsHXeHUs aneMeHTa — u3MepuTesibHble NpPubopbl 418 onpeaeneHus
N perncTpauumnm HanpskxeHust afieMeHTa B TEYEHWE UCTNbITaHUS;

[) ynpasfeHue ucnbiTaTeslbHbIM CTEHAOM — MWCMbITATE/bHbIA CTEHA AO/MKEH UMETbL CpeacTBa ynpas/e-
HMA BblLENEPEUYNCNEHHBIMU (DYHKLUAMU;

h) cuctembl 6e3onacHocTM — Heobxoauma cucteMa 6e30macHOCTM, NO3BOAKOWAaa apToMaTnyeckn (Mnm
BPYUYHYH CO 3BYKOBOW CUrHanusaumeli) oCTaHOBUTb MPOBEAEHWE UCMbITAHMA B criyvyae aBapuun. PekomeHAy-
eTcA npoAyBKa a30TOM aHOAHOMO W KaTO4HOrO KOHTYpPOB. Takke pekoMeHAYyeTCs UCNno/sib3oBaTb 6/I0KMPOBKY,
BK/IlOYAEMYIO NPV BbICOKOM/HU3KOM HanpshKeHUW, gaBneHun 1 TemnepaTtype a/ieMeHTa 1 yTeukax rasa. Takke
[o/MKHa obecneunmBaTbCs COOTBETCTBYHOLLAA BEHTUAALNS.

7.2 TlpuHuynnuanbHaa cxema

Ha pucyHke 1 nokasaHa KOH(Urypauus OCHOBHbIX NOACUCTEM, CTEHAA, HEOBXOAMMbIX AN MCMbITaHWIA
TOM/IMBHOTO 3/IEMEHTA.

PucyHok 1— MpuHUMnnanbHas cxema cTeHaa /1l UCTIbITaHUst eAVHUYHOTO 3/1eMeHTa

MaTepuanbl, UCNO/b3yeMble BO BCEX KOMMOHEHTAax, KOTOpble 6yAyT KOHTAKTMPOBATb C YBAXHEHHbIM
rasom Wan BOAOW, AOMXKHbI 6bITb COBMECTUMbI C 3TUMU UHTpeaMeHTaMu. Hanpumep, He AoNycKaeTca Hanmume
uacTul, Hepxasetowweii ctanu u gToponnacta. CUCTEMa YBNaXHeHWs rasa Ao/KHa ObiTb CNPOEKTMPOBaHa
Tak, 4To6bl NPeAoTBPaTUTL yAaneHne NpuMMeceil U3 NOToKa rasa /10 BXOa 3TOr0 rasa B TOM/IMBHbLIA 3/1EMEHT.

MpumeyvyaHune — Bo3moxHble npumecy nepeuncneHsl B ISO/TS 14687-2:2008 .

Ecnn faHHoe ncnbiTaHWe He NPOBOAST, TO A/ YBNAXHEHMSA TONMBA MOXET Ucnosib3oBaTbes 6ap6oTep.
[onycTuMbl M3MEHEHUsI AaHHO KOHdurypauum mMcnbiTaTeslbHOrO cTeHga npv ycioBun, 4to obecnednBaeTcs
BbINOMIHEHNE (PYHKLMOHAbHbLIX TPEGOBaAHMIA HacTosILero cTaHgapTa.

7.3 MakcuMasnbHble OTKNOHEHNS OT HOMWHAa/IbHbIX 3HAYEHWUIA aona cteHaa

Perynatopbl ucnblTaTeNbHOIO CTeHAa eAVHWYHOro TOMJIMBHOMO 3/1EMEHTA AO/MKHbI UMETb C/eAYoLLY0
peKkoMeHayeMylo HeonpeaeneHHoCTb Npu ycTaHOBKE NapamMeTpos:

a) NNOTHOCTb Toka +1 %;

b) HanpsxeHne = 1 %;
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C) Temneparypa anemeHTa x 1 °C (B yCTaHOBUBLLEMCS pEXUME);
d) Touka pocbl £ 2 °C (B yCTAHOBUBLLEMCSA PEXUME);

€) pacxoa pabouux Ten £ 5 % OT 3a4aHHOTO 3HAYEHUS;

f) nasnexue £ 3 % OT 3a4aHHOIO 3HAYEHUA.

8 N3mepeHuna

8.1 HeonpeaeneHHOCTbL U3MEPEHUN

Mpu ncnbiTaHMAX MakcMMaribHass HeOnpPeAeneHHOCTb, CBA3aHHAA C NPUMEHEHUEM MHCTPYMEHTOB W
obopyaosaHus (BbIxoabl 06bEKTa UCTIbITAHWI), AOMKHA COOTBETCTBOBATL:!

a) NNOTHOCTb TOKa + 1 % OT MakCUMasnbHOro OXXMAAEMOTO 3HAYEHUS;

b) nanpspkenue + 0,5 % OT MaKCMManbHOrO 0XXMAAeMOro 3HAYEHUS;

c) Temneparypa = 1° C;

d) Touka pocbl £ 2° C;

€) pacxop ra3a + 2 % OT MakCMMarnbHOrO 0XXMAAEMOr0 3HAYEHUS;

f) naenexune + 3 % OT MaKCMMAarnbHOro OXX1AAeMOro 3HaYEHUS.

n punMedyaHune — [Mpun HKU3KOM TOKe, HanNpsXXeHuu u HebonbLunx pacxopax peareHToB HeonpeaeneHHOCTb U3-
MepAeMbIX 3HaYEHUIA MOXET BO3pacTaTb.

8.2 UsmepuTtenbHbie NPpU6OpPLI U METOALI U3MEPEHUI

8.2.1 O6wume NonoXeHus

BbiGop n3ameputensHbix NpubOPOB cneayetr NPpoBOAUTL C YYETOM UanaszoHa U3MEHEHUS U3MepsAeMbIX
BenuuuH. [ing noaaepxaHusa ypoBHS TOYHOCTU, onpeaeneHHoro B 10.1, cneayet NnpoBOAUTbL PETYNSPHYIO Ka-
nmBpoBKy NpubopoB. Bce nameputenbHble YCTPOWCTBA KanMbpyloT B COOTBETCTBUM CO CTaHAapTamu, onpeze-
NALWMMY €JUHCTBO U3MEPEHUN.

8.2.2 HanpsixxeHune

BonkTMeTp HEOBX0AMMO MOAKMoYaTh K aHOAHLIM U KaTOAHbLIM rasopacnpeaenurenbHbiM nnacTUHam
UMW KOMnekTopam ToKa, NPy 9TOM BMMSIHUE 3MEKTPUYECKOTO KOHTAKTHOTO CONpPOTUBAEHUS HEOOX0AUMO CBO-
AUTb K MUHUMYMY. ECNK 3HAYEHNA BnekTpMYeCcKMX KOHTaKTHbIX COMPOTUBMEHUI MEXAY BONBTMETPOM, aHOA-
HOW 1 KaTOAHOW razopacnpeaenuTenbHbIMU NaCTUHAMM UMW BbIXOAHBIMU KNEMMaMU aHOAHBLIX UM KaTOAHbIX
TOKOBbIX KONIEKTOPOB HE SABMAKTCH NpPeHeOpeXxuMo ManbiMu, TO UX cneayeT U3MepsATb U pukcuposaTth B
NPOTOKOME UCMbITAHWU.

8.2.3 Tok

YCTpPOMNCTBO U3MEPEHUA TOKA AOMMKHO ObITb PACNONOXEHO B TOKOBEAYLUEN Lienu anemeHTa. YCTPOMCTBO
U3MEpPEHUA TOKa MOXET COCTOATbL M3 amMnepPMETPa C HU3KUM COMPOTUBIIEHUEM UMM KanuOpPOBaAHHOTO LLYHTU-
pytoLLEero pesucropa, KOTopblil CO34aeT TOYHO U3BECTHOE HAMpsHKEHME, OTpaXkalollee nNpoTekaHue Toka. Tok
TakKKe AOMYCKAETCA UBMEPATL C UCTONb30BAHUMEM BO3MOXHOCTEN SNIEKTPOHHON HArpy3Ku.

8.2.4 BHyTpeHHee CONpPoTUBNEHUe

PekomMeHayeMble MeToAbl U3MEPEHUs BHYTPEHHErO COMPOTUBIIEHUA BKMIOYAKOT B ceBsi METOA npepsi-
BaHWS TOKA U METOZ 3rIEKTPOXMMUYECKOI MMNELAHCHOM CNEKTPOCKONKUK. Takxke A0NyCTMMO NPUMEHEHUE Me-
TO4A COMPOTMBIEHUSI NEPEMEHHOMY TOKY C UCMONb30BAHUEM MUMIMOMMETPA NEPEMEHHOr0 Toka. daKkTuye-
CKOE 3HAYEHUE YaCTOThbl CrieayeT (PUKCMPOBATL B MPOTOKONE UCTIbITAHUI. M3MepuTenbHbIE BbIBOAbI «+», «=»
U3MepUTenbHbIX l'IpV|60pOB AOJDKHbI ObITb noAKN4YeHbl K BbIXOAHLIM KnemMmMam KatoagHOro n aHo4gHoro Toko-
BbIX KOIINEKTOPOB COOTBETCTBEHHO.

8.2.5 Pacxoabl TonnuMBa n okucnurens

Pacxoabl TONNMBa U OKUCAMTENSA U3MEPSIOT C MOMOLLLI0 0OLEMHOIO pacxogomepa, MacCOBOr0 pacxo-
Aomepa unu pacxoaomepa TypbuHHoro Tuna. Ecnu npuMeHeHue Takoro MeToaa HelenecootpasHo, peKoMeH-
AyeTca u3MepeHue pacxoga C NOMOLLBIO conna, usmepuTtensHon Anadpparmbl unu pacxogomepa BeHTtypu.
Pacxogomep aomkeH ObITb PACMNONOXEH A0 YBNAXHUTENS.

Ecnu ana pacxogomepa Tpebyerca Koppekuus no AaBreHuio, TO OTBEPCTUE ANA UBMEPEHUS CTaTuye-
CKOTO AaBneHua A0MKHO HAaX0AUTLCA Cpa3sy e BBEPX MO NMOTOKY OT KOPPEKTUPYEMOro pacxoaoMepa.
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8.2.6 TemnepaTtypa TonnMBa U OKMCnuTEns

PekomeHayeMble AaTUMKu ANsi NPSIMOTO U3MEPEHUSI TEMMEPATYPbl — 3TO TEpMonapa, TEPMOMETP Co-
NPOTUBNEHMS C NpeoBpasoBaTenemM UM TEPMOPEINUCTOP.

Jatuuk TeMnepaTypbl JOMKeH ObITb PACMONOXKEH Cpasy e BHU3 MO MOTOKY OT eAMHUYHOTO SNEMEHTA.
[pyroi faT4nk peKOMEHAYETCA pasMeLLaTh Cpasy e BBepX No NOTOKY OT €4MHUYHOTO SrIeMeHTa.

Ecnu ans pacxogomepa TOnnmMea U/unu okucnutens Tpebyerca Koppekuust no Temneparype, To AaTt4mnk
A0S TAKOM KOPPEeKLMN JOIKeH ObITb PacronoKeH cpasy »e BBEPX N0 MOTOKY OT pacxogoMepa.

8.2.7 TemnepaTypa 3nemeHTa

PekomeHgyemble gatynku aAns npsMoro MsMepeHusi Temneparypbl — 9T0 TepMonapa, TepMOMETP CO-
NPOTMBIEHNS C NpeoBpasoBaTenem unm TepMope3ncTop.

Jatuuk Temnepatypbl cneayeT pasmeLlaTb Kak MOXHO Onvke K LEeHTPY akTuBHOM obnacTtu katoaa. Uae-
anbHbLIM BapUaHTOM ABMAETCA pasMmeLLeHne AaTYUKOB B LIEHTPEe aHOAHON M KAaTOAHON NNacTuH rasopacnpese-
nenus (6onee nogpobHasa nHopmauma B 5.5 n npunoxxkeHun A).

8.2.8 JaBneHue TONNMBA U OKUCUTENS

Ons uamepeHus JaBneHus TONNMBa U OKUCIIMTENS NPEeANOYTUTENBbHLIM SBMSETCA UCNONb30BaAHME Kanu-
OpOBaHHbLIX AATYMKOB AaBNeHUs. Jpyrue AonycTuMble METOAbI BKIOYAKOT B cebs MCnonb3oBaHue kanubpo-
BaHHbIX MAHOMETPOB, rPY30MOPLUHEBLIX MAHOMETPOB, MaHOMETPOB C TPyOKoW BypaoHa u Apyrux AaT4yMkoB
U30LITOYHOTO AABMNEHUS C YNPYrMMU SneMeHTamu.

OtBepcTue AN U3MEpPEeHUs CTaTU4eCcKoro AaBfieHUs AOMKHO ObiTb pacnonoXeHo HenocpeACTBEHHO
BbILLIE MO MOTOKY OT €AWHUYHOTO 3nemeHTa. Mpu HeoBxo0AMMOCTU HEMNOCPEACTBEHHO BHWU3 MO NOTOKY OT eau-
HWYHOTO 3MEMEHTA [OMKHO BbITh PACMONOXEHO eLle OAHO OTBEPCTUE AN N3MEPEHUS AaBNEHUSI.

Mepen npoBeaeHMEM UCNBITAHWIA ANA onpeaeneHns pabounx xapakTepucTuk HeobxoaAMMO NPOBEPUTL
coeaunHuTenbHble TPyOoNpoBOAbl, YTOObLI YAOCTOBEPUTLCH, YTO B pabovmx yCroOBUSX OHU repMEeTUYHbI. Cne-
[AYET UCKMIoYaThk NPUCYTCTBUE BOAbI B TpyBonpoBoaax.

Ecnu BO3HUMKaIOT Nynbcauuu faBreHus, B Mecre, rae ato 6yaet apdpekTuBHO, AOMKHO ObITh yCTAHOBIE-
HO COOTBETCTBYIOLLEE CPEACTBO AemndpupoBaHusa konebaHuin.

JaBneHue cnefyet U3mMepsaTb B BUAe CTaTU4eCKOro napaMerpa, npu 3TOM BrUSIHUE CKOPOCTU JOIMKHO
YUYUTBIBATbCS U UCKITHOYATLCS.

8.2.9 BnaXXHOCTb TONNIMBA U OKUCIIUTENSA

YUT0GbI NOMYYMTh YMCIOBOE 3HAYEHUE BIAXKHOCTU, 3aBUCSILLIEE OT TEMMNEPATYP TONMUBA U OKUCIUTENS,
MpW M3MEPEHNUI BNAXHOCTW TOMMMBA W OKUCIUTENS AOMYCKAETCA NMPUMEHSITb OXIaXIEHHOE 3epKarno, rmrpo-
METP PE3NCTUBHOIO UMM EMKOCTHOTO TUMA HA OCHOBE OKCMAA anioMUHNSA U GNOYHOTO nonuMepa. BnaxxHocTb
ZLOIMDKHA BbIPaXaTbCsl Kak TEMNepatypa TO4ku pochl. [po6ooTEOPHUK ANt USMEPEHMS BIIAXKHOCTH JOMKeH ObITb
pacrnosnoXXeH BBEPX MO MOTOKY OT €4MHUYHOTO 3TIEMEHTA, UMUK JATUYMK BIIAXKHOCTU MOXET ObITb MOMELLEH B rase-
peareHTe A0 Hayana ucnbiTaHusl. B cnyyae UCMosib30BaHMsA B Ka4eCTBE OKUCIUTENS aTMOCHEPHOro BO3ayxa
UMM CUHTETUYECKOTO BO3YXa TOYKY POCHI CHEeayeT U3MEPATL U (OMKCUPOBATL B NMPOTOKONE UCTbITAHWIA.

8.2.10 YcnoBusa OKpyXxawuien cpeabl

PekoMeHAYeTCA M3MEPATL U OTPaXKaTb B MPOTOKOME UCTbITaHWI TeMNepaTypy, AaBneHne U BNaxHOCTb
OKpY>KatoLLen cpeabl. [na NpsiMoro usmepeHusi TeMnepaTypbl OKpPY>XatoLLEN Cpeabl PEKOMEHAYETCS UCMOSb30-
BaTb TepMonapsbl ¢ npeobpasoBarenem unu TEPMOMETP COMPOTMBIIEHUS ¢ MpeoGpasoBaTtenem. [na npsMoro
M3MEPEHUS AABMEHNUS OKPYXKAIOLLEN CPeabl PEKOMEHYETCS UCMONb30BaTh PTYTHLIA GapomeTp. [ns npsMoro
M3MepPEHUs BNAXKHOCTU OKPYXKatoLLeli cpesibl pEKOMEHAYETCA UCTONb30BaTh MTMIPOMETP.

8.3 EaMHuubl nsmepeHus

B Tabnuue 1 onpeaeneHsl napameTpbl, aHaNM3MpPyeMble BO BPEMS UCTbITAHWIA, U COOTBETCTBYHOLLME
€AUHULbI U3MEPEHUS.

Tabnuya1—NapameTpbl U egUHULEI U3MEPEHNUS

MapameTp EAvHWUa namepeHua

Temnepatypa °C

[aBneHune Tonnunea 1 okUcNuUTens kMa ¢
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OkoHYaHue mabnuupl 1

MapameTp EAvHULA nsmepeHna
To4ka pochl TONNUBA M OKUCTIUTENS °C
Pacxon Tonnuea u okucnutenst (HTA2) cm3 /mun, cm3/c
CTexnoMeTpusa Tonnmuea U oKUCNUTENs
Tok A
MnoTHOCTL ToKa Alem
HanpsaxeHue B
BbixogHas MowWHOCTb Bt
[MNOTHOCTL MOLWHOCTH Bt/ cm
YaenbHoe conpoTUBIIEHNE aNeMEHTa Om-cm2
Cocras Tonnuea P (Monb)mon™
Cocras okucnuTens o (mons)mon™

a HT1 — HopManbHasi TeMnepartypa u gasneHue: 0 °C u 101,325 klMa (abcontoTHele 3Ha4YeHUSA), €CNKU He OroBope-
HO MHa4e, AnA pacxopa ucnonbsyerca HT/.

b Mpumecn gonxHbI ykasbiBaTbes B (MKMOnb)Mons!.

¢ UCO pekomeHayeT ucnonb3oBaTk abconioTHoe gaBneHune (kla), ecnu 3To BO3IMOXHO, €CN UCNONb3YeTCs U3-
ObITOMHOE AaBNeHWe, 3TO AOIMKHO YKa3biBaTLCA U NpuBoanTLCA B KlMa (136.).

9 CocTaB rasa

9.1 CocTaB Tonnuea

9.1.1 Bopopon

UuctoTta Bogopoaa AomkHa ObiTb He MeHee 0,9999 monb/monb. MoapobHasa nHgopMauua no cogepxa-
HUIO NpuMecel B Bogopode npuseaeHa B ISO/TS 14687-2:2008r.

9.1.2 la3bl pudopmMuHra

Mpou3BoaMTENEM TOMIMBHLIX SNIEMEHTOB UMM UX KOMIMOHEHTOB MOXET ObITh YKa3aH MOAENMPOBaHHbIN
ras puchopmuHra. YncToTy 1 coctas rasa pudpOPMUHIa CrieyeT onpeaensTb C NOMOLLLI0 XMMUYECKOro aHanu-
3a. Pe3ynbrarbl XMMUYECKOro aHanun3a Heo6xoAuMo 3apuKCMPOBaTh B NPOTOKOINE UCTILITAHUA.

9.2 CocTaB okucnurens

Ecnu B Ka4eCTBe OKUCAITENS UCMONb3YIOT BO3AyX, TO B STOM Cry4ae [10nyckaeTcs MCNonb3oBaTb nmbo
aTmMocdepHblii BO3AayX, NGO CMHTETUYECKYIO CMECh COOTBETCTBYIOLLETO COCTaBa (CMHTETUYECKUI BO3AYX).
B cnyuae ucnonb30BaHUA aTMOCGEPHOTO BO3[lyXa peareHT He [OIDKEH coaepXaTb Macno Unu Teepabie ya-
ctuubl. COCTaB OKUCANMTENS, BKIIOYAsi KOHLEHTPALMIO NpUMECEN, criesyeT 3adMKkCMpoBaTh B NPOTOKONE UC-
NbITaHWA.

10 MoaroroBKka UCNbITaAaHUNA

10.1 HoMuHanbHbIE YCNOBUA UCNbITAHWUIA

MpousBoanTeNsb TONNUBHBLIX ANIEMEHTOB U/UMKU KOMNOHEHTOB TONSIMBHbLIX ANEMEHTOB A0 Ha4Yana Ucnbl-
TaHUA AOIDKEH yKa3aTb 3HAYEHUA CreaylouX NapaMeTpoB B Ka4eCTBE HOMUHATbHbIX YCNOBUW UCMbITAHUN.
Ecnu ykazaHus OTCYTCTBYIOT, ycnosusi 6yayT 3aBUCETb OT BbINOMHAEMOr0 UCCIEA0BaHUs. TU YCNOBUA Che-
ayet 3a(pukcMpoBaTb B NPOTOKONE UCTbITAHUIA:

a) Temneparypa aneMmeHTa (pekOMeHAOBaHHas: B LIEHTpe KaTOAHOW rasopacnpeaenutenbHol nnac-
TUHbI);
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b) pabouee gasneHue Tonnuea (penpe3eHTaTMBHOE 3HA4YEHUE: ONPEeAEensieTCs HeNnoCPeACTBEHHO BBEPX
Mo NOTOKY OT 3MeMeHTAa);

C) pabouyee aasneHue okucnuTensa (penpe3eHTaTUBHOE 3HAYEHME: ONPEAEnsAeTcA HenocpeaCTBEHHO
BBEPX 0 MNOTOKY OT 3NEMEHTA);

d) BnaxkHoCTb TONNMBA Npu pabouen Temneparype TONSIMBHOIO 3NeMeHTa (penpe3eHTaTMBHOE 3Have-
HUe: onpeaenaeTca HenoCcpeACTBEHHO BBEPX MO NMOTOKY OT 91EMEHTA);

€) BNaXXKHOCTb OKUCIUTENS Npu pabouen Temneparype TONNMBHOIO aneMeHTa (penpe3eHTaTuBHOE 3Ha-
YeHue: onpeaensaeTcs HeNnOCPEACTBEHHO BBEPX MO MOTOKY OT 3M1I€MEHTAa);

f) cocras TONNMBA;

@) COCTaB OKUCIUTENS;

h) ctexuomeTpusi TONNUBA,

i) CTEXMOMETPUSA OKUCTIIUTENS;

j) HOMUHanNbHasi NMOTHOCTb TOKA;

K) HOMMHaNbHOE HanpPsHKEHUE;

l) MakcuManbHas NNOTHOCTb TOKA;

M) MMHUMArbHOE HaMNpSDKEHUE JNEeMEHTA.

UcnbiTanus ana onpeaeneHus pabounx xapakTepucTuk NPOBOAAT NPU HOMUHAMNLHLIX YCAOBUAX, €CNU
He OrOBOPEHO MHOE B ONMMCaHUM COOTBETCTBYIOLLIMX METOAMK MCNbITAHWIA. TMNOBas NOCNea0BaTeNbHOCTL NPO-
BEAEHUA UCMIbITAHUIA NPUBEEHA HA PUCYHKE 2.

MepBoHauanbHoe
Mpoeepka (nosTOpHOE) Pernctpauus s PerucTpauus CneumnanbHblie
POBEP P p | ycTaHoBMBILEMCA )| BOMLT-AMNEPHBIX [~
repMeTMYHOCTH npueeaeHve B UcNbITaHUA
COCTOSHUU XapaKTepuUcTuK

pabouee CoCTOAHUE

PucyHok 2 — TunoBas nocrnefoBaTenbHOCTE onepayuii Npy NpoBeAeHUN UCNbITaHWIA

10.2 YcnoBus oKpyXxarowen cpeabl

OnsA KaXgoii cepumn UCNbITAHUI PEKOMEHAYETCA U3MEPSATL NapaMeTPbl OKPY)KAIoLLEN Cpeabl:
- TeMneparypy;

- LaBNEHNeE;

- OTHOCUTENbLHYIO BMAXHOCTh.

10.3 YacToTra BbINnOsIHEHUSA U3MEPEHUN

PekomMengyemas yactora BbIOOPKM AaHHbIX — OAMH pa3 B CEKyHAy. Pesynbrar usmepeHus nokasarensi
onpeaensieTcs Kak cpeaHee 3HadeHune 3a 1 MuH (T. e. 60 eAUHUYHBIX USMEPEHUI).

10.4 NMoBTOpPsieMOCTb U BOCNPOU3BOAUMOCTb

BonbT-amnepHyio xapakTepucTuky criegyer U3MepsTe TpU pasa, Npu STOM ANS K40 NITOTHOCTU TOKa
BbIMUCTISIIOT CPEAHME 3HAYEHMS HAMPSDKEHUS.

10.5 MakcMManbHO AONYCTUMblE OTKITOHEHUA U3MEPEHHbIX 3HAaYeHUN

3HaYeHUsA BXOHbIX U BbIXOAHbLIX MAPaMETPOB UCTLITAHWUI, NMONYYEHHLIE NPU NPOBEAEHUUN HE MEHEE YEM
TPEX N3MEPEHWil, JOIMKHbI HAXOAUTLCA B ANANa3oHe = 5 % OT UX CPedHEero 3HA4YEHUS 3a UCKIIOYEHUEM UC-
NbITAHWIA, CBA3AHHbLIX C ANMTENbLHON JKCMNyaTaLluen.

10.6 Yucno ucnbiTyeMbix o6pasLoB

McnbiTaHua NpoBOAAT NocneaoBaTenbHO C UCMONb30BaHWeM oaHoro o6pasya nubo napannenbsHo ¢ Uc-
Momnb30BaHWEM HECKOMbKUX 00pasLioB. TpeGOBaHWUS K MOBTOPSAEMOCTU U BOCMPOU3BOAMMOCTM PEe3yribTaToB
OrpaHNYUBAIOTCA TOMBKO TPEGOBAHMAMM K ONPEAENEHNIO BOMLT-aMNepHON XapakTepucTUKK. XapaKTepucTu-
KM onpeaensiioT nocrneaosatenbHo. Mexay aKCnepuMeHTaMu NpousBOAMTCH OCTAHOB TOMMAMBHOTO SNeMeH-
Ta. Mpn aTOoM 0GpaseL; AOMHKEH TEPMOCTATUPOBATLCA B YCIIOBUSX, COOTBETCTBYIOLLMX BHELLHUM NapameTpam
OKPY>KaloLLEN Cpefbl, a 3aTEM BbIBOAUTLCA B paGodee COCTOsHME.
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10.7 NMpoBepka repMETUYHOCTU ra30BOro TPaKTa MUHEPTHBLIM UIN TECTOBbLIM ra3oMm

Bce marepuarnbl, UCMosib3yemble ANA NPOBEPKU rEPMETUYHOCTU ra30BOr0 TPAKTa, AOIKHbI ObITh COBME-
CTUMbI C ra3oBbIMU TPYOONPOBOAAMN U KOMMNOHEHTaMK 3rieMeHTa. [ocne yCTaHOBKM EAUHUYHOIO ANIEMEHTA B
cTeHae HeobxoAMMO NPOBEPUTL OTCYTCTBUE YTEUKU ra3a, UCTIONb3YS MHEPTHDLIA MW TECTOBLIN ra3 U KOHTPO-
nUpys BCE COEAUHEHUSI ETEKTOPOM YTEYKU TEKYUNX Cpes.

10.8 NMepBoOHauansHOe NnpuBeaeHue B paboyee COCTOSIHUE U KOHTPONb NapaMeTpPoB

K BHOBb COOpPaHHOMY 3MEeMEHTY AOSKHA NPUMEHSTLCA NMPoueaypa NepBOHAYANbHOIO NPUBEAEHUS B
pabouee cocrosiHue. OCHOBHAsA Lieflb NEPBOHA4anbHOrO NpMBEAEHUs B pabovee COCTOSIHUE — NpuBeaeHUe
3MeMeHTa B COCTOSAHWE CTabunbHbIX pabounx xapakTePUCTUK ANSA MOCNEAYIOWMUX UCTIBITAHUNA.

MepeoHauyanbHOEe nNpuBeaeHue B paboyee COCTOAHUE Cneayer:

a) BLINOSHATL B COOTBETCTBUM C MHCTPYKUMAMKU npou3soauTens M6 unu ero KOMNOHEHTOB;

b) nMGo BLINONHATL B COOTBETCTBUM C YKA3aHMAMU NPOM3BOAUTENS UCNLITYEMOIO 00BLEKTA;

C) NGO BbINOMHATL B COOTBETCTBUM C NPAKTUKOW, NPUHATON B OpraHu3auum, NpOBOASLLEN UCNbITAHUSA.

Tunu4yHble SNEMEHTLI Npoueayp NepBOHAYanbHOrO NpueeaeHus B paboyee COCTOSiHME NMPUBEAEHDLI B
npunoxexuu D.

10.9 OctaHoB

[Ana npusBeaeHus anemeHTa B COCTOSHUE XpaHEeHUA (XONOAHOE COCTOAHWUE) CrieayeT BbINOMHATL NPO-
ueaypy ocraHoBa. [maBHas uenb npoueaypbl 0OCTaHOBa — OXNaXaeHue anemeHTa A0 Temneparypbl OKpy-
»Kalowen cpeabl, Npu Temneparype OKpyXatowein cpeabl NPUCYTCTBUE OCTaTKOB BOAbI B AMEMEHTE B XXMAKOM
COCTOSIHUM HE A0NYCKAETCA.

Mpoueaypy octaHoBa BbINOMHAT B COOTBETCTBUU C MHCTPYKUMAMU npoussoauTens M3b unu ero kom-
MOHEHTOB.

TunuyHasa npoueaypa oCraHOBa NpuBeAEHa B NPUNOXeHuu E.

10.10 NoBTOPHOE NpuBeaeHue B paGoyee COCTOAHUE

Mpoueaypsl NOBTOPHOIO NpuBeAeHUsi B paboyee COCTOSIHME NPUMEHSIIOT NPU NOBTOPHOM NyCKe 3neMeH-
Ta nocne oCTaHoBa, YTobbl o6ecneunTb HEOOXOAMMDIN YPOBEHb yBRaXHeHusa M3C.

MoBTOpHOE NpuBeaeHne B paboyee COCTOSAHWE BLIMOMHSAIOT B COOTBETCTBUU C MHCTPYKLUAMU NPOU3BO-
autensa M3C mnu KOMMNOHEHTOB.

Tunosas npouezypa NOBTOPHOTO NPUBEAEHUSI B pabovee COCTOSAHME NpuBEAEHA B NPUNOXeHUn F.

11 UcnbITaHusa ona onpeaeneHns pabounx xapakrepucTmk

11.1 MNpoBepKa yCTAaHOBUBILETrOCA COCTOAHUSA

11.1.1 O6wWwKe nonoxeHns

Llenb ncnbiTaHna — npoBepKa BbIXOAHOIO HANPSXKEHMSA UNKN TOKa U BbIXOAHOW MOLUHOCTU B HOMUHanb-
HbIX YCITOBUAX UCNbITAHWUNA.

11.1.2 MeTOoAUKM UCNITAHUN

CyuiecTByeT ABE METOAUKU BbINONHEHUSA JAHHOTO UCTILITAHUS.

a) HeobXxoaMMO YCTaHOBUTL Tpebyemble 3HaYeHMs BCEX BXOAHbIX NapameTpoB UCNbiTaHuA. Cneagyer
YCTAHOBUTb Takoe 3Ha4YeHue Toka, YTO0Obl OHO COOTBETCTBOBANO HOMWUHANBHOW MMOTHOCTM TOKA iy , M MOA-
JepXuBaTtb 3TO 3HAYeHWe Toka A0 Tex Nop, Noka HanpsKEHUE dneMeHTa He cTabunu3npyeTcs B guanasoHe
+ 5 MB Ha npoTsbkeHun 15 MuH. TPOBOASAT PErMCTPALIMIO HANPSHKEHUS ANeMeHTa iy. BbIXOOHYIO MOLLHOCTb B
HOMWUHAMbHBIX YCNOBUSAX UCTIbITAHUIA Py BLIMUCNAIOT N0 pesynkratam TecTa,

b) Heo6x0aAMMO yCTaHOBUTbL TpebyeMble 3HaYeHUs ANsi BCEX BXOAHbIX NapamMeTpoB UCnbITaHus. Cneagyer
YCTaHOBUTbL 3HAYEHNE HaNPsKeHus Vg Tak, 4ToGbl OHO COOTBETCTBOBANO TPeGyeMOMyY 3HauEHMIO, U Noaaep-
XXMBaTb 3TO 3HAYEHUEe A0 TeX Mop, MOKa TOK TONMMBHOIO SMIEMEHTA He CTabunu3npyeTcsi B auanasoHe + 2 %
Ha npotsbkeHuu 15 MuH. TpoBOASAT perncTpaumio Toka anemeHTa Iy. BbIXoaHYtO MOLLHOCTb B HOMUHAMbHbIX
YCMOBUAX UCTbITAHNA Py BLIYUCNAOT MO pes3ynsraram TecTa.
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11.2 NpoBepka BONLT-aMNePHON XapaKTePUCTUKN

11.2.1 BonbT-amnepHas xapakrepucTukKa npu NOCTOAHHOM pacxoge rasa

11.2.1.1 OBLme nonoxxeHus

Llenb 4aHHOro ucnbiTaHMs — onpeaeneHne n3MeHEeHNs1 HanpshKeHUs aneMeHTa (M NapannensHo yaens-
HOW OTAAYU SHEPruM) NPU MU3MEHEHMU NNOTHOCTU TOKA B YCMOBUSIX MOCTOSIHHOTO pacxoaa rasa.

11.2.1.2 Metoauka ucnbitaHus

Heo6x0aMMO YyCTaHOBUTbL pPacxoj TOMNUBA U OKUCIMTENS TakoW, YToObl OH COOTBETCTBOBAN HOMUHAmMb-
HOMY 3HaYEHUIO AMNEKTPOXMMUYECKON CTEXUOMETPUU NPU MaKCUMAIIbHOW NIIOTHOCTU TOKA iy, YKa3aHHOMU
Npou3BOAUTENEM ANEMEHTA.

Crneayer yCTaHOBUTb TOK /... 1 MOAAEPXKNBATL €M0 3HAYEHWE 40 TEX NOP, MOKAa HaNPshKeHUEe 3rIEMEHTA
He cTabunuaupyetca B Avana3oHe + 5 mB Ha npoTtsxeHumn 15 muH. Heobxoaumo 3admkcupoBarb BOMbT-am-
MNEePHYIO0 XapakTepUCTUKy anemMeHTa nytémM uaMeHeHnA Toka C COOTBETCTBYIOLMM LLArom B gnana3oHe ot 0 Ao
/ nogaepxuBasi pacxofbl TONAMBA U OKUCAUTENS HA NOCTOAHHOM YPOBHE.

HeobxoanmMo ctabunuampoBaTtb HaMPSXKEHMA B AnanasoHe + 5 MB Ha NpoTskeHUM 5 MUH AN KaXaoro
3Ha4YeHUs NAOTHOCTU TOKa. BbinonHeHue npoueaypbl cnegyeT 3aduMKCUpoBaTh B NPOTOKONE UCTbITAHMUNA.

Tunosoii Npumep NpuUpaLLeHns NAOTHOCTU TOKa NpUBEAEH B NpuUnoxeHun G. [JaHHY0 NpOBEpKY Takke
MO>XHO NPOBOAWUTL MYTEM M3MEHEHUSA HANPSXKEHUSA B AManasoHe OT HanpsxeHusa pasomkHyTon uenu (OCV) go
MUHUMAINbLHOMO HanNpskeHUst U obecneyeHnss BO3MOXHOCTM cTabunmaaumm Toka B ananasoHe + 2 % Ha npo-
TSXXEHUU 5 MUH.

HecmoTpsa Ha TO, YTO 3TK YCrOBUS MOTYT OTNIMYATLCA OT pearbHbIX YCIOBUIA SKCNyaTaumm TONMBHOIO
arnemeHTa, TeMneparypa, 4aBrneHne U BNaXHOCTb, NOAAEPKUBAIOTCA CTAOUNbHLIMW AaXe Npu U3MEHSIoLEeM-
CAl TOKE U NOCTOSAHHbIX pacxogax.

max’

11.2.2 Bonbr-amnepHbIe XapakTePUCTUKU NPU NEKTPOXMMMUYECKOW CTEXUOMETPUMN ra3oB

11.2.2.1 O6Lume nonoxeHus

Llenb ucnbiTaHma — onpeaeneHne U3MeHeHUs Hanps>keHusi anemeHTa (M, napannentHo, yaenbHol oT-
4adu SHeprum) Npm U3MEHEHUM NIOTHOCTM TOKa B YCNOBUAX 3NEKTPOXMMUYECKOTO CTEXMOMETPUYECKONO COOT-
HOLLEHWSA ra3os.

11.2.2.2 MeTtoauka ucnbiTaHuA

HeobxoaMMo yCTaHOBUTL pacxoi TOMMMBA M OKUCIUTENS TakuMK, YToObl OHU COOTBETCTBOBANMN ekK-
TPOXMMUYECKON CTEXMOMETPUM Fa30B, PACCUNTAHHOW HA OCHOBE MAKCMMAnbHOTO 3HAYEHNA TOKA /.., KOTO-
poe ykasaHo npou3soauTENeM snemenTa. Crieayer yCcTaHoBUTbL TOK /... ¥ NOAAEPKMBATL €r0 3Ha4YeHne A0
TeX Nop, Noka HanpsHkeHWe aneMeHTa He cTabunusupyetrcs B AuanasoHe + 5 mB Ha nporskeHun 15 muH.
MpoBoAAT perucrpaumio BONLT-amMnepHO XapakTePUCTUKM INeMEHTA NyTEM U3MEHEHUA TOKA B Anana3soHe oT
0 10 /.y Heo6x0auMO NoAAEPXKMBATL ANEKTPOXMMUYECKYIO CTEXMOMETPUIO TOMANBA U OKUCAIUTENS NPU Kad-
OOM ypoBHE TOKa. MuHMManbHbIM TpeboBaHUEM NO CTabunM3auun HanpsXXeHUA AOMKHO COOTBETCTBOBATb
+ 5 MB Ha nNpoTsHkeHun 5 MUH AN KaXKZ0ro 3Ha4eHUA NNOTHOCTM Toka. TMNOBOW NpUMEp NpUpAaLLEHUS NNOT-
HOCTM TOKA NpUBEAEH B NPUNOXeHun G.

M puMevYyaHune — ﬂaHHoe ncnbiTaHUe Takke gonyckaeTca NpoBoAUTb NyTeM U3MEeHEHUA HanpsaXXeHud B Ana-

nasoHe OT HanpsbkeHUs pasoMkHyTol Lenu (OCV) A0 MUHUMaNBHOrO HanpskeHWsa U obecneveHnst BO3MOXHOCTH cTabu-
nusaunmn Toka B nanasoHe * 2 % Ha NpoTsHKEHUN 5 MUH.

Tak KaK 2nekTpoxXuMuyeckasl CTEXMOMETPUA TONSIMBA U OKUCIMTENA ABAAETCA NOCTOSIHHOW BESIMYMHON B
ananasoxe ot 0 10 /.., PacXo/ Kak TONMMBa, Tak U OKUCNMTENS BapbUPYETCA NO Mepe M3MEeHeHUs Toka. Takas
METoAMKa UMUTUPYET pearibHbIE YCNOBUAIM 3KCMnyaTaumMmM TONAUBHOIO 3nemeHTa. OaHako u3-3a pasnnyHbIX pac-
XOZI0B NPU K&KAOM YPOBHE TOKA MOKanbHbIE TEMNOBbIE U BOAHbIE GanaHChbl N0 Mepe BapbUPOBAHWUA NApaMETPOB
n3MeHsII0TCA. [103TOMY MoCcne KaKa0ro U3MEHEHUs ToKa ANst AOCTUXKEHUSI HOBOTO YCTAHOBUBLLIETOCS COCTOSIHUS
Tpebyetca 3HauuTenbHOE Bpems. B yacTHOCTM, npu manbix Tokax, BkNo4an 0, HaNpsbkeHWe CTAHOBUTCA HecTa-
GurbHBLIM U3-3a HU3KOTO PacxoAa rasa. YToGbl NPEAOTBPATUTL HECTAGUNBHOCTL HANPSDKEHUA NPU TOKAX HUKE /i,
NPUMEHSAETCH, KaK NpaBuIo, NOCTOSHHbIA MUHUMASbHbLIN Pacxof, YKa3aHHbIN Npon3BoguTenem anemeHTa. Ecnu
3HauyeHue [ ;. He YKasaHo, STO 3HaUEHWe MOXET NPUHUMATLCA PaBHLIM 10 % 3HaveHus /.. .

11.3 OnpeaeneHne BHYTPEHHEro CONPOTUBIIEHUA

11.3.1 O6wMe nonoxeHun

Llenb AaHHOTO UCMLITAHUS — ONpeaeneHne aMNeKTPUUECKOro CONMPOTUBNEHUS 3MeMeHTa Npu Pasnuy-
HbIX MJIOTHOCTSIX TOKA. [Nl M3MEPEHUA BHYTPEHHErO COMPOTMBNEHUSA MOXET BbiTh UCMONbL30BAHA METOAMKA,
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onucaHHasa B 8.2.4. Mpoueaypa M3MEPEHUa He AODKHA HapyluaTh YCTAHOBMBLLEECS COCTOsiHME. B cnyvae
M3MEPEHUA BHYTPEHHEro CONpPOTUBAIEHNUS HEOOXOAUMO MapannernbHO OCYLLECTBNSITb PErMcTpauuio BOMLT-
aMnepHoON xapakTepucTuku anemeHTa. Ecnu gaHHoe namepenune byaer HapyLwaTb yCTaHOBUBLUEECS COCTO-
siHMe, uenecoobpasHoO 3aperucTpupoBaTh 3Ha4YEHWE HAMPSDKEHUS U NIIOTHOCTM TOKA, a 3aTeM BbINOSIHUTb U3-
MepeHne BHYTPEHHEro ConpoTmeneHus. Bonsr-amnepHasi xapakrepucTuka onpeaensietcsi B COOTBETCTBUN C
11.2.1 ummn 11.2.2.

11.3.2 MeToauka ucnbiTaHumn

CneayeT NOAKMIOYUTL K ANeMEHTY Npubop Ans M3MepeHUs BHYTPEHHETO CONPOTUBNEHUS U 3aPErMcTpu-
poBaThk nokasaHust npubopa napannenbHO C Nofly4eHMeM BOSILT-aMNepPHON XapakTepUCTUKKN rieMeHTa B Aua-
nasoHe ot 0 10 /5, MYTEM U3MEHEHUs TOKa OT 0 10 /., NPU COOTBETCTBYIOLEM rvlpupau.‘el-mu. YaenbHoe
BHYTPEHHEee conpoTuBneHre anemeHTa (ASR), OM-cM2, BLIMMCHSIETCA N0 creayloLLeii dopmyne:

ASR/( Om-cM2) = conpoTuBnenne (OM) - nrowaas anekTpoaa (cm2).

M puMedaHUNe — ,ElaHHoe U3MepeHue gonyckaetcd NpoBoAUTL NPU BbINOMHEHUU BCeX HUXKeNnepedYUuCreHHbIX
UcnbITaHWRA.

11.4 MNMpoBepka npeaernibHOro Toka

11.4.1 O6Me NonoxeHms

Lienb gaHHOro ucnblTaHUs — OLEHKa OrpaHUYeHui No macconepeHocy BHyTpu MOB.

11.4.1.1 MeToauka ucnbiTaHun

Heo6xoaumo yCTaHOBUTbL pacxobl TONMBA U OKUCIIUTENS TakMMK, YTOObI OHM 0BecneunBany 3HayeHue
9NEKTPOXUMUYECKOIN CTEXMOMETPUU, COOTBETCTBYIOLLIEN HOMWHANBLHOW NMOTHOCTN TOKA iy, YKa3aHHOMY npo-
n3soauTenem anemMeHTa. Cne,qyeT nowiaroBo yBennynBatb TOK C HebonbLUIMMKU npupawieHuamMmu, noaaep>xxmsas
NOCTOAHHOE 3HaA4YeHune SﬂeKTpOXVIMVI‘-IeCKOVI CTEXMOMETPUKN TONNUBA U OKUCIUTENA (T. €. NnoLuaroso nponop-
LMOHAMNbLHO YBENUYMBAA pacxodbl TONNMBA U OKUCHUTENSA). Ha KaXaoM Luare peructpupyercsl HanpspkeHue
anemMeHTa. Korga HanpsbkeHue pesko CHU3MTCA npaktudecku Ao 0 B, peructpupyerca sHaueHue Toka, u ero
3HaYeHUe HeMeaneHHO yMeHbLUaeTcs, YTobbl He AonyCcTuTh noBpexaeHusa MOb. Ucnonb3yercst akcTpanonu-
poeaHHOe 3HaveHue Kk 0 B kak npeaenbHbIii TOK.

Mpu “cnonb30BaHMK JaHHON METOAWKM CrieayeT NPOABNATE OCTOPOXKHOCTb, YTOObI NPEAOTBPaTUTL CHU-
XEHUe HanpskeHusa anemeHTa 4o 0 B, 4TO mMOXeT Bbl3BaTb HeobpaTuMoe yxyalweHue xapakrepuctuk M3b.
Takke cnegyet cobnogatb MEPhI NPEJOCTOPOXHOCTU NPU UCMOMb30BaHUM NPOBOAOB, KOTOPLIE MOTYT UMETH
OrpaHM4YeHust Mo MnoTHOCTH TOKa.

11.5 MpoBepku AUPPY3MOHHBIX XapaKTepUCTUK

11.5.1 Mpoeepka audPy3MOHHbIX XapaKTepUCTUK aHoaa

11.5.1.1 O6wme nonoxeHus

Llenb gaHHOro mcnbiTaHuss — oueHka Anddy3MOHHBIX XapaKkTepucTuk aHoaa. MNposepky anddy3noH-
HbIX XapaKkTepUCTUK NPOBOAAT Ansi oueHkn M3B npu peansHOM NPUMEHEHUM B Ka4€CTBE TOMIMBA NPOAYKTOB
prOPMUHIra NEPBMYHOTO TOMMMBA (CMECb BOAOPOAA, AMOKCKHAA yriepoaa, a3ota u Apyrux npumecen).

11.5.1.2 MeToauka uCnbITaHU

McneiraHue npoBOASIT C UCNONb3OBAHWEM OAHON M3 ABYX METOAMK, CBA3AHHLIX C NOAAEPKUBAHUEM NO-
CTOSIHHOTO pacxoaa TOMNMWBA U OKUCIUTENS UNW MOAAEPXKMBAHUEM MOCTOSAHHOTO 3HAYEHUA ANEKTPOXUMUYE-
CKOW CTEXMOMETPUM peareHToB. TU MeToAMKU npeacTaBneHsbl B 11.2.1 1 11.2.2. MNocne Bbibopa 0aHON U3 me-
TOAMK OHa JOJKHA UCMOMb30BaTLCA HA MPOTSHXKEHUM BCETO UCTbITaHMSA. [poueaypbl UCNBITAHUA NPUBOAATCA
HIKE.

I'IepBOHaqaano B Ka4ecrBe TonnuBa And aHoga TONMMBHONO anemeHTa ucnosnb3yiotT BoAopoA, noaasa-
eMblIi npu Tpebyembix pacxogax, yBna)kHeHun u aaBneHun. icnonb3ys BbIOPaHHYIO METOAUKY, PETUCTPUPYIOT
BONbT-aMMEPHYIO XapaKkTePUCTUKY.

3arem B Ka4eCTBe TOMMMBA UCMOMb3YIOT CMECH BOAOPOAA U a30Ta. A30T 3[4eCb 3aMEHSIET HEBOAOPOA-
Hble KOMMOHEHTbI NPOAYKTOB PUCHOPMUHFA, COCTaB KOTOPbLIX YKa3biBAeT NpoM3BoanTenb. Micnonb3ys BbiGpaH-
HYIO METOAMKY, PETMCTPUPYIOT BOMLT-aMMEPHYIO XapakTEPUCTUKY ANA CMECU BOAOPOA—aA30T U BO3AyXa.

Cnepnyer CpaBHWUTbL BOSLT-aMMEPHYIO XapakTEPUCTUKY MpU WUCMONbL30BaHMU BOAOPOAA C XapakTepu-
CTMKOW MpW UCMOMb30BaHMKM ra3oBOi CMecu. Ecnn pasHOCTb MexXay BOMbT-aMNEPHbIMU XapakTepucTtukamu
Gonblue, YeM TEOPETUYECKOE 3HAYEHUE, NONy4YeHHOe U3 ypaBHeHUst HepHCTa, TO 9TO MOXET yKa3sbiBaTb HA
Andbdy3nmoHHbIe aedekTbl aHoAa.
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MpumedaHusa

1 Micnonb3oBaHue a3oTa BMECTO AMOKCHUAA yriepoaa oOyCroBNEHO TeM, YTO B AUOKCUAE YrNepoja MOryT ocTaBaTb-
CA cneabl oKkcuaa yrrepoja, Harnuydue KoToporo MOXeT NPUBECTU K OTPABMNEHUIO aHoA4a U CHUXKEHUIO ero AU dY3NOHHBLIX
XapaKTepucTuk.

2 KoHueHTpaumsa CO B Bogopofe He AOoMKHa NpeBbIllaTh YPOBEHb, yKaszaHHbIA B 9.1.1.

11.5.2 Npoeepka andhy3MOHHBbIX XapaKTepUCTUK KaToaa

11.5.2.1 OBwme nonoxxeHus

Llernb ucnbiTaHua — oueHka AUPAY3nOHHBLIX XapakTepuctuk karoga. NMposepsaor 3¢pdPekTUBHOCTL
M3B, ANnst KOTOPOro B pearsibHbIX YCIOBUAX UCMOSMb3YIOT B KAYECTBE OKUCTIUTENS BO3AYX.

11.5.2.2 MeToauka ucnbiTaHun

McnbiTaHme npoBOAAT € UCNONb30BAHWEM OAHON U3 ABYX METOAMK, CBA3AHHLIX C NOAAEPKAHMEM MO-
CTOSIHHOIO pacxofa rasa unuM nogaep>kaHuem MNOCTOSIHHOTO 3HAYEHUA ANEKTPOXUMMUYECKON CTEXUOMETPUU
peareHToB. OTM MeToAMkM onmucaHel B 11.2.1 u 11.2.2. MNMocne BbiOopa OAHON U3 METOAMK ee Heobx0aumMo
MCMOMNb30BaTb Ha NPOTSHKEHUM BCETO UCNbITaHWSA. MNpoueaypbl UCNbITAHUS NPUBOAATCS HWke. Mo BbIGpPAHHON
METOAMNKE PETMCTPUPYIOT BONbLT-aMMNEPHYIO KPUBYIO MPU MCNOSfb30BaHUKU BO3ayxa. 3aTeM BMECTO BO3ayxa UC-
MoMb3YKT KNCNOPOoA, NoJaBaeMblil MPKU TEX XKE pacxofax TONMNMBA, YBNAXXHEHUU U AaBneHun. cnonb3ys Bbl-
GpaHHYI0 METOAUKY, PETMCTPUPYIOT BOMNLT-aMMEPHYIO XapakTrepuctuky. Cnegyet CpaBHUTL BOJILT-aMMNEPHYIO
XapakTepUCTUKY MPU UCMONb30BAHUKN KUCNOPOAAa U XapaKTePUCTUKY NPU UCNOMb30BaHUK Bo3ayxa. Ecnu pas-
HOCTb MEXAY BONLT-aMMEPHbIMU XapakTepucTukamm 6onblue, YeM TEOPETUYECKOE 3HAYEHUE, NONy4YeHHOe U3
ypaBHeHus1 HepHCTa, TO 9TO MOXET yKasbiBaTb HA AN PY3UOHHbIE AedeKTbl KaTtoaa.

MpumMedaHunsa

1 MepetekaHne O, Yepes BMEKTPONUT (KPOCCOBEP) MOXKET MPMBECTU K GypHOMY MpOTEKaHMI0 SK30TEPMUYECKON
peakuum, 4To MOXET Bbl3BaTb NoBpexeHns 0bopy0BaHUA U cosfiaTb Yrpo3y nepcoHany.

2 KwucnopopHasa cuctemMa fJofkHa OblTb CNpoOeKTUpoBaHa WM OYWLiEHa B COOTBETCTBUM CO CrielyanbHbIMU
TpeboBaHUAMY.

11.6 MpoBepka BNUAHUA INEKTPOXUMUYECKOW CTEXMOMETPUMN peareHToB

11.6.1 MpoBepka BIUAHUSA MEKTPOXMMNYECKON CTEXUOMETPUMN TONNUBA

11.6.1.1 OBLUMe NonoXxeHus

Llenb ucnbiTaHua — oueHka Aupdy3nOHHbIX XapakTepUCTUK aHoAoB, kKak B 11.5.1.

11.6.1.2 MeToguka ucnbiTaHun

Heo6xoaMmMo yCTaHOBUTb MITOTHOCTL TOKA, YKa3aHHYIO B HOMUHASbHbIX YCNOBUAX UCNLITAHUA. Cneayer Tak-
)Ke YCTaHOBUTb 3HAYEHME ANEKTPOXUMUYECKON CTEXMOMETPUMN OKUCIIUTENA TaK, YTOObI OHO NPEBLILLIANO NO MEHb-
LLUEN Mepe B YETbIPE pasa 3HauYeHue, yKa3aHHOE B HOMUHASIbHbLIX YCOBUAX MCTIbITAHUIA. [10Cne 3meHeHns noaayum
TOMMWBa B AManasoHe, ykasaHHOM NPOU3BOAMUTENEM, MPOBOAAT PErUCTPAaLIMIO HANPSXEHUE ANeMeHTa.

MpumeyaHuns

1 OaHHoe ucnbiTaHWe He nNpoBOAST ANSA BOJOPOAA, MOCKONLKY NPU CHUXEHUW NoAayvn BOAOPOAA 3aMETHLbIX U3-
MEHEHWNA p660HVIX XapaKTepUCTUK He NPOUCXOAUT A0 TeX Nop, NoKa nojada Bogopoja He CHUXaeTcA A0 CyLEeCTBEHHOIo
deduuuta Bogopoga. B faHHOM McMbITAHUKM UCNOMNBL3YIOT pUPOPMUHIOBLIN ras.

2 Mpu NpoBefeHnN faHHOMO UCTILITaHUS CEefyeT NPOoSIBISTL OCTOPOXHOCTb, NOCKOILKY AN aHOAa HAMEPEHHO CO3-
AaeTcs HelOCTaTOK BOAOPOAa. TaKoii pexuM paboTsl MOXET NPUBECTU K HEBOCCTaHOBUMOMY NOBPEX/EHUIO aNeKTpoaa.

11.6.2 MpoBepka BNUAHUA TIEKTPOXUMUYECKON CTEXMOMETPUN OKUCTIUTENSA

11.6.2.1 O6LmMe NonoxeHus

Llenb ncneitaHma — oueHka aAndpy3MOHHBIX XapakTepUCTUK KaToaa, kak B 11.5.2. lNpoueaypsbl ucnbita-
HUA NPUBOOSTCS HUXE.

11.6.2.2 MeToguka ucnbiTaHun

Heo6xoauMO yCTaHOBUTL MMOTHOCTb TOKA HAa YPOBHE, YKA3aHHOM B HOMMHAIIbHbIX YCMOBUSIX UCTbITA-
Hui. CneayeT Take YyCTaHOBUTb 3HAYEHUE SNEKTPOXMMUYECKOW CTEXMOMETPUM TONNMBA Tak, YTOObI OHa npe-
BbiLlana no MeHbLUEN Mepe B ABa pa3a 3Ha4YeHue, ykasaHHOe B HOMUHASbHbIX YCNOBUAX UCTbITaHUIA. [ocne
U3MEHEeHUs nogadn OKUCIUTENS B AManasoHe, ykasaHHOM NPOM3BOAUTENEM, MPOBOASAT perncrpaums Hanps-
XeHue arnemeHTa.

MpumedaHuns

1 [aHHoe ucnelTaHe He NPOBOASAT C UCMONB30BAHUEM KUCNOPOAA, MOCKONEKY MPY CHYXEHUW nojadun Kucnopoaa
3aMeTHbIX U3MeHeHMt paboumnx xapaKkTepUCTUK He MPOUCXOLUT 40 TEX MOp, Noka nojaqa KUCNopoAa He CHUXAaEeTCA Npak-
TUYECKU A0 BO3HUKHOBEHWUSA HeagocTaTka Kucnopoaa. Mpu AaHHOM MCTbITaHUU UCTIONb3YIOT BO3AYX.
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2 |-|pl'1 nposegeHUN AaHHOIo UCNbITaHUA cneayeTr NpoABATb OCTOPOXHOCTb, NOCKONbKY ANA KaTtoga HaMepeHHO
CO31a€ETCA HeQOCTaTOK KUucnopoaa.

11.7 MpoeBepka BNUAHUA TEMNepaTypbl

11.7.1 O6wue nonoxXeHus

Llenb ucnbiTaHua — onpeaeneHue BrMSHUA TEMMEpaTypbl SMeMeHTa Ha ero paboune xapakTepucTUKU.
Mpeagnonaraercs, 4To TemnepaTypa BNUSAET HA CKOPOCThL PEaKLMi Ha AMeKTPoaaXx N NPOBOANMOCTL 3MEKTPONUTA.

11.7.2 MeToauka ncnbiTaHUN

HeobxoanMo nocneaoBartenbHO MSMEHATb TEMNEPATYPHLIA PEXUM 3nemenTta Ty, T, ..., T, (3HaueHus
T,, T, ..., T, onpeaenexsl NPOU3BOAUTENEM dneMeHTa, T, — MakcumansHasa pabovas Temneparypa), nog-
AepPXunBasi NOCTOSAHHOM OTHOCUTENbHYIO BNAXHOCTb aHOAA M Karoda npu pabodein TeMnepartype aneMeHTa
nyTeM NOBbLILUEHUA/CHUXKEHUSA TOMEK POChl U BXOAHbLIX TeMNepaTtyp rasos. Ha kaxgom ypoBHe Temneparypbl
PErMCTPUPYIOT BOMbT-aMMNEPHYI0 XapakTepUCTUKY aneMeHTa. MoXeT McnonbL3oBaTbCa MeToauka, NnpuBeaeH-
Haa B 11.2.1 unn 11.2.2.

11.8 MNpoBepka BNUsAHUA AaBEeHUA

11.8.1 O6wwmne nonoxeHusA

Llenb ucnbiTaHus — onpeaenexHue BNUAHWUA AABNEHUs TOMMMBA U OKUCIIUTENA HA paboune xapakre-
PUCTUKM 3rnemeHTa. HeoBxoanmo noaaepkmBaTth NOCTOAHHLIM Nepenaj AaBrneHus Ha membpane. Boicokoe
JaBMeHne YBEeNMYNBAET NMOTHOCTb ra30B PEATEHTOB, YTO MPUBOAMT K MOBLILLEHNIO CKOPOCTU PEaKLMiA.

11.8.2 MeToauka ucnbiTaHum

HeoGxoa1MO yCTaHOBUTL AABNEHWE TONNMBA UM OKUCIIMTESS TOMAMBHOIO anemeHTa Py, P, ..., P, (3Have-
HuA P, P,, ..., P, ykasaHbl NPOU3BOAMTENIEM TOMMIMBHOTO SnemMeHTa, P, — makcumansbHoe paGodee AaBneHue).
CnenyeT U3MeHATb AaBneHue. Ha kaxxaom ypoBHE AaBreHus creayetr permcTpupoBaTh BOSLT-aMMEPHYIO Xapak-
TEPUCTUKY anemMeHTa. [Jonyckaerca UcnonbL3oBarTe METOAMKY, NpuBeaeHHyo B 11.2.1 unu B 11.2.2.

CnenyeT nposiBNSATb OCTOPOXKHOCTh, YTOObI HE 0NYCTUTL HEHAMEPEHHOTO NOBPEXAEHMUS NIEMEHTA UK
memOpaHbl. MepcoHan, NPOBOAALLMIA UCNbITAHMA, AOSKEH ObITh NPEAYNPeXAeH O BO3MOXHOCTAX YTEYKU Ye-
pe3 MembBpaHy, BbI3BaHHLIX HaNMYMEM MUKPOOTBEPCTUIA, KOTOpast MOXET NPUBECTM K BHYTPEHHEMY BOcnna-
MEHEHMUIO.

11.9 MNpoBepka BNUAHUA BIIAXHOCTU

11.9.1 OueHKa BNMAHUA BNAXHOCTU TONNUBA

11.9.1.1 O6wme nNonoxxeHna

Llenb ncnbiTaHua — onpeaeneHne BAUAHWUA BNAXXHOCTU TONNMBA HA paboune xapakTepucTukn anemeH-
Ta. lNpegnonaraercs, Y4TO BRAXHOCTb TONMMBA BAUAET HA NPOBOAMMOCTL INEKTPONUTA, a TaKXKe Ha rasoBylo
anddysuio B aHogax.

11.9.1.2 MeToaguka ucnbitaHumn

J[laHHOe ucnbITaHne JONyCKaeTcs NPOBOAUTL C UCNOSIb30BAHUEM OAHOW U3 ABYX METOAUK, CBA3AHHbIX C
NOCTOSIHHLIM PACX0A0M ra3a usnm NOCTOSAHHOW 3NEKTPOXUMUYECKON CTEXMOMETPUEN PeareHToB. TN METOAUKN
onucaubl B 11.2.1 n 11.2.2. MNocne BbiGOpa 04HON U3 METOAUK €€ HEOBX0AUMO MCNONL30BATb HA NPOTHKEHUU
BCEro ucnbiTaHuA. Ipoueaypbl UCNLITAHUA NPUBEAEHBI HUXE.

HeobxoaMmo yCTaHOBUTb BRAXHOCTb OKUCNUTENS HA YPOBHE, YKA3aHHOM B HOMUHASbHBLIX YCNOBUAX.
Cnepyert TaKkke yCcTaHaBnMBaTh BMAXXHOCTb TONMMBA HA YPOBHSIX, COOTBETCTBYIOLLMX TPEOyEMbIM Temnepary-
pam TOYKM pOCbl, U MPOBECTU PErMCTPaLMIO BONLT-aMNEPHbIX XapaKTepPUCTUK.

11.9.2 lNpoBepka BAUAHUSA BNAXKHOCTU OKUCNUTENA

11.9.2.1 O6wme nonoXxeHus

Llenb ucnbiTaHnss — onpeaeneHne BAUAHUA U3MEHEHUSI BNIAXXHOCTU OKMCNUTENsa Ha paboune xapakre-
puctukmn anemeHTa. MNpeanonaraercs, YTO BNAXHOCTb OKUCIUTENS BNUAET HA NPOBOAMMOCTDL 3MEKTPONUTa, a
TaKKe Ha ra3oByio AMdy3uio B Karoaax.

11.9.2.2 MeToamka ucnbitaHum

J[laHHOe ucnbITaHue AonyckaeTca NPOBOAUTL C UCMONb30BAHUEM OAHOW M3 ABYX METOAMK, CBA3AHHbIX
HanuMumMem MOCTOSIHHOIO pacxoa TOMSMBA W OKUCIUTENSI UMM MOCTOSIHHOW 3M1EKTPOXUMUYECKOW CTEXUOME-
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Tpuen peareHToB. 3T MeToauku onucaubl B 11.2.1 n 11.2.2. Mocne BbiGopa OAHON U3 METOAUK OHA AOMKHA
MCnonb30BaTbC HA NPOTSXKEHMM BCEro UcnbiTaHusA. MNMpoueaypbl UCMbITAHUA NpUBEAEHbI HUWXKe. Heobxoaumo
YCTAaHOBUTbL BNAXXKHOCTb TONNUBA, YKA3aHHYIO B CTAHAAPTHbIX YCIOBUSAX. Cne,qyeT YCTAQHOBUTbL TalOKe HEeCKONb-
KO YPOBHEW BNaXXHOCTU OKUCIUTENS, COOTBETCTBYIOLLMX TpebyeMbiM TeMnepaTypam TOYKU POCbl, U NPOBECTU
perucTpaumio BonbsT-amne pHbIX XapakTepUCTHK.

11.10 OueHkKa BNUAHUA COCTaBa TONJIMBa

11.10.1 O6wume NoONoOXeHnsa

Lienb ucneitannsa — onpeaeneHue BusaHWA cocrasa pud)OpMUHIOBOro rasa Ha pabo4une xapakTepucTu-
KM aneMeHTa. B xoae AaHHOTO UCMLITAHUS NMPOBEPSIOT NPOU3BOANTENBHOCTL SMEKTPOAA NPY UCMOMNb30BAHUK
pasnuyHbIX TUNOB Tonnuea. PucopMuHIOBLIA ras coaepmT Boaopod, CO U uHepTHbie rasbl, Takue kak CO,
u/mnn N,. COOTHOLIEHHE Ta30B 3aBUCUT OT COCTaBa MCXOAHbLIX TONMUBAX U YCnoBuii puchopmunra. Mpeano-
naraeTcs, 4TO UHepPTHbLIN ra3 BruaeT Ha Anddy3uio BoAOpoAa B ANEKTPOAbI.

11.10.2 MeToauka ucnbiTaHUM

[aHHOe ucnbiTaHue 4ONyCKaeTcs NPOBOAUTL C UCNONbL30BAHMEM OHOW U3 ABYX METOAMK, CBA3AHHBIX C
NOCTOSIHHbIM PaCcX0A0M ra3a unu NOCTOSAHHOW ANEKTPOXUMUYECKON CTEXMOMETPUEN peareHToB. AT METOAU-
ku onucaubl B 11.2.1 1 11.2.2. Mocne BbiGOpa 0aHON U3 METOAUK €€ CMNeAyeT UCNIONb30BATh HA NMPOTSHKEHUN
BCero ucnbitanus. Mpoueaypbl UCNbLITaHUS NpuBeaeHsbl HWXxe. Mo BLIOpPaHHOW METOAUKE C MCMONb30BAHMEM
TOMNnMBa ONpPeaeneHHOro cocrara HeobxoaAUMO NONYYUTb BOSBT-aMNEPHYIO XapakTepucTuky. Cneayer 3ame-
HUTb TOMIIMBO HA Apyroe, UMEIOLLIee COCTaB, OTSIMYHLIA OT NEPBOHAYANbLHO UCMONb3yeMoro. cnonb3ys Bbl-
OpaHHyI0 METOAUKY, NPOBOAAT PETMCTPALMIO BONBT-aMNEPHON XapaKTEPUCTUKM.

11.11 UcnbiTaHue Ha neperpysky

11.11.1 O6WwMe nonoxeHus

Llenb ncnsiTaHus — oLeHKa CTOMKOCTH TONMWBHOTO SMEMEHTA K SNeKTPUYeckoii neperpyske. OLeHnsa-
€TCA aKTUBHOCTb KaTanusatopa u Auddy3MoHHan XapaKTepUCTMKa J5IEKTPOAOB.

11.11.2 MeToaMKa UCNbITAHUA

Heobx0AMMO YCTAHOBUTL 3HAYEHWE Harpysku GOMbLUE, YEM HOMUHANBLHOE 3HAYEHWE, U MEHbLLE, YEM
3HAYEHNE NPeAenbHOro TOKA, a Takke Pacxo[ TONMUBA W OKUCANTENS, COOTBETCTBYIOLLME INEKTPOXUMUYE-
CKOVl CTEXMOMETPUM, @ 3aTeM NoAaTb TOK. CrielyeT noaaepXuBaTh YCTAHOBUBLUMIACA PEXUM SNEMEHTa, perv-
CTPUPYA HaMNpsHKEHWUE Ha NPOTSHKEHUM NEPUOA BPEMEHH, YKa3aHHOTO NPOM3BOANTESNEM.

11.12 PecypcCHble UCnbITaHuA

11.12.1 O6wme NonoxeHus

Llenb ncnbiTaHst — OLIEHKA BIMSIHWSE ANMTENBHON PaBGoThl TONSIMBHOTO 3NEMEHTA HA ero napamerphl,
CBSA3aHHbIE C U3MEHEHWEM HaMpPsSHKEHWSI NMPU 3aJaHHOM pexume paboTel Npu HensMeHHoM Toke. Mpoeep-
KY BRUSIHUAST ANUTENbHON PaboThbl €MHUYHOTO SMEMEHTA HA CTAaBUNBLHOCTL €ro0 XapakTePUCTUK NPOBOAST Ha
YCTAHOBMBLLEMCSI pEXMUME. Ha NpOTSHKEHUM UCTILITAHUI Yepe3 PUKCUPOBaHHbIE UHTEPBAsbl BPEMEHU onpe-
AensiioT paboune XapakTEPUCTUKU ArEMEHTA NMyTEM (HUKCAUUKU TEKYLLMX BONLT-aMNEPHbLIX XapakTepUCTMK U
M3MEPEHUSI COMPOTMBIIEHNS SNIEMEHTA.

11.12.2 MeToaAMKa UCNbLITAHUIA

Cnegyet obecrneuntb paboTy anemeHTa B TEYEHUE ANUTENBHOTO Nepuoaa BPEMEHU B HOMUHANbHbIX
YCMOBUSAX B COOTBETCTBUMU C YCTAHOBMNEHHBLIM BPEMEHEM JKCMAyaTaLuu, yKa3aHHbIM NPOM3BOAUTENEM 3ne-
MeHTa. Bo Bpemsi paboTtel criegyeTr perucTpupoBarb HanpskeHue. MNpu Heob6xoauMOoCTH Yepes paBHbIe NpoMe-
KYTKU BPEMEHN B HOMUHATIbHBIX YCIIOBUAX UCTILITAHUI PETMCTPUPYIOT BONLT-aMMNEPHYI0 XapakTepucTUKy u co-
NpoTUBIIEHKE 3nemMeHTa. PekoMeHayemMoe MUHUMAIIbHOE YUCIIO TAaKUX LMKIOB ONpeaeneHns XapakTepucTuk
paBHo 10. OcHOBHasi MeETOAMKA ANS ONpeferieHnst BONLT-aMNEPHON XapakTepucTuku npuseaeHa B 11.2.1 unu
11.2.2, a AnNA u3MepeHus conpoTuBreHus aneMenTa B 11.3.

11.13 UcnbiTaHne HA MHOroKpaTHOe NOBTOPEHUE LUKNa Nyck/ocTaHOB

11.13.1 O6wme nonoxeHmsa

Llenb ucnbiTaHMi Ha NEPUOAMYECKOE MOBTOPEHWE LMKNA MYCK/OCTAHOB — ONpefeneHne U3MeHeHus
pabounx xapakTepUCTUK SMEMEHTA, paboTaloLEero B 3a1aHHbLIX YCIMOBUSIX, KaK (PYHKLMKM YMCna LMKNOB nyck/
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OCTaHOB. [laHHOE UCNbITAHWE MOXET PacCMaTpUBATLCA B KAYECTBE CMELManbHOro A OLEHKU CPOKa CryxObl
MO3b B ycnoBusix akcnnyarauum.

11.13.2 MeToAuKa UCNbITaHUNA

Mpu gaHHOM MCMbITAHMM AOMNYCKAETCa perynupoBaTh nogady rasa u temneparypy. Heobxoaumo yepe-
posaTtb paboty anemeHTta npu 100%-HoN Harpy3ke (HOMUHANbLHAA NAOTHOCTL TOKA) U OTKIKOYEHME Harpy3Kku
(pasomkHyTasa uenb). Mocne OTKNIOYEeHUs CneayeT BKMYUTL HArpy3Ky M npogormkutbe paboty npu 100%-How
Harpy3ke. MNMpoueaypy OTKNIOYEHUA-BKITIOYEHNSA NOBTOPSAIOT C peructpaymen HanpsxkeHus. Npodunu Harpy3km
npu Nycke/0CTaHOBE M NPOAOIDKUTENBHOCTU paboThbl yKa3biBAET NPOU3BOAUTENbL dnemMeHTa. TUNoBoi npumep
LMKa nycka/octaHoBa v ANUTENbHOCTL LKA NpuBeAeHbl B NpunoxeHun H.

Il pnMedHaHne — PaboTta TonnuBHOro aneMeHTa npn HanpsXeHun pa30MKHyTOI7I Lenu B TedeHne AnuTenbHoro
BpeMEHU MOXET YCKOPUTL Aerpajalnto MatepuarnoB anekTpoia.

11.14 UcnbiTaHne Npu UMKITMYECKOM USMEHEHUN HArpPy3Ku

11.14.1 O6WwMe NoONoOXeHusa

Llernb ucnbitaHua npyu UMKIMYECKOM U3MEHEHUWU Harpysku — onpeaeneHne U3MeHEeHUs HanpsprkeHus
paboTatoLero B 3aAaHHbIX YCIOBUSIX TOMMBHOTO NeMeEHTa Kak OyHKLUM MNOTHOCTU TOKA, U3MEHSAIOLLERcs
BO BPEMEHMU.

JaHHoe ucnblTaHne JOoNyCcKaeTcs UCNONb30BaTb B KAYECTBE CMELMAnbHOMO AN OLEHKU CPOKa CryXObl
M3b npy NpUMEHEHUN B KOHKPETHBIX YCNOBUAX paboThl.

11.14.2 MeToAMKa UCMbITAaHUN

Mocne paboTbl anemeHTa B TEYeHUe onpeaeneHHoro nepuoaa speMmenu npu 100%-How Harpyske (Ho-
MMWHaNbLHOM NAOTHOCTU TOKA) CrieayeT NepeksnovnTb Harpy3ky co 100%-HOM Ha YaCTUYHYIO Harpy3Ky, nogaep-
XKuBas ANeKTPOXMMUYECKY0 CTEXMOMETPUIO ra30B HaA NMNOCTOAHHOM YPOBHE, N BblAEPXKATb ANIEMEHT B TEYEHUE
onpegeneHHoro nepnoaa BpeMeHM Npu 4acTUYHON Harpy3ke. [ocne aToro CHoBa crneayeT YBENUMUUTb Harpys-
Ky 4o 100 %. MNpoueaypy NOBTOPSAIOT C perncrpaumen HanpskeHus. MNMpodune Harpysku U AnNUTENbHOCTb 3KC-
nnyatauuu ykasbiBaeT NPOU3BOANTENL TOMMMUBHOIO dnemMeHTa. TUnoBoW nNpuMep npouns Harpy3ku u anu-
TENbHOCTb UCMbITAHUA NPUBEAEHBI B NPUIOXEHUN |.

11.15 OueHka BNUsiHUA NpuMecen

11.15.1 MpoBepka BNUAHUA NPUMeECcel TonNMBa

11.15.1.1 BnuaHue cocraea Tonnuea, coaepaLlero npumMmecu, 1 BOCCTaAaHOBMNEHWUE ANieMeHTa NpU HOMU-
HanbHOW NAOTHOCTK TOKA

11.15.1.1.1 O6wpe nonoxxeHus

Llenb ucnblTaHns — onpeaeneHne npyM HOMUHaNbLHON MAOTHOCTU TOKA BAWAHWUA NPUMECEN, codepxa-
LLMXCA B TONMUBE, Ha paboune xapakTepucTUKM ANEMEHTA U CTeNeHb BOCCTAaHOBINEHUS ANIEMEHTAa Nocne yxya-
LeHua pabounx xapakrepucTuk. NpoBepKy aneMeHTa NPOBOASAT HA YCTAHOBMBLUEMCS PEXUME, MPU ITOM UC-
nonb3ylT TONNUBO, COAEpIKaLLee HEKOTOPOE KONUYECTBO NPUMECENd.

MpumedaHune—epeveHs npuMeceit npuBeaeH B ISO/TS 14687-2:2008.

11.15.1.1.2 MeToauka ucnbiTaHumn

[aHHble ucnbiTaHna cnegyeT NPoOBOAMTL NPU HECKOMBKUX YPOBHSIX COAEPXKaHUA NpUMeCeln B TONNuBE
Ansa 10ro, Ytobbl ONpPeaenuTb HaMBbLICLLUI YPOBEHb COAEPKAHUA NPUMECEN, KOTOPLIN HE BNUAET Ha paboyne
XapakTepucTuku anemeHTa. Mpoueaypbl UCNbITAHUS NPUBEAEHLI HUXE. HeobxoamMo BblaepaTb PEXUM pa-
OOTbI 3MEeMEHTa NPY HOMUHAMBLHON NIMOTHOCTU TOKA C UCMONb30BAHMEM YUCTOrO TOMMNMBA WM YUCTOTO BO3AYyXa
[0 Tex nop, noka HanpsbkeHue He ctabunusupyetcst B npeaenax £ 5 mB Ha npoTtskeHun 15 mMuH. Cneayet
3aMEeHNTb YUCTOE TOMJIMBO HaA TOMNMBO, coaep KaLlee npuMmecun B Konnvyecrteax, ykasaHHbIX Npon3soanTenem
aneMmeHTa, obecneuntb paboTy aneMeHTa A0 cTabunusaummn HanpsbkeHua B npeaenax £ 5 MB Ha NpoTsbkeHUn
15 MUH 1M NPOBECTU PErMCTPaLMIO HANPSXKEHNUS.

3arem HeobxoaAMMO 3aMEHWUTL TOMMUBO, COAEPXKALLEe NPUMECH, HA YUCTOE TOMMUBO, obecneynTs pa-
60Ty anemeHTa 40 cTabunu3auum HanpsxeHus B npeaenax + 5 mB Ha npoTsxkeHuun 15 MUH 1 NpOBECTU peru-
CTpauuio HanpsHKeHus.

MpumMeyaHune— HekoTopble NpuMecH, Takue kak HyS, MOryT BCTyNaTh B peakLyio C KOHTaKTUPYHOLWMMM Mo-
BEPXHOCTSIMU KOMMOHEHTOB UCTILITATENBHOMO CTEHAA (Hanpumep, TpybonpoBogamu nogaqu rasa v npoknagkamu). Crnegy-
€T YAOCTOBEPUTBLCS, YTO Martepuarnsl CTeH4a COBMECTUMBI C UCMOMb3YEMBIMU NPUMECSIMU.
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11.15.1.2 BonbT-amnepHas xapakrepuctuka npu MCNonb30BaHWM TONNKUBA, coaepXaLuero npuMecu

11.15.1.2.1 O6wme nonoxeHus

Llenb ucnbiTaHusi — onpeaeneHne BIMAHNA NPUMECEN, COAEPXKALLMXCSA B TONNKUBE, HA BONLT-aMNEPHYIO
XapakTepucTuky anemeHTta. UcnbiTaHus cnegyer npoBoAUTL NMPU HECKONbKUX YPOBHSIX COAEPXaHMA NpUMe-
ceit, ytoObl ONpeaenTb MakCUMarnbHbIW YPOBEHb COAEPXKAHUA NMPUMECEN B TOMNMUBE, KOTOPLIN HEe BNUSET Ha
paboune xapakTepucTMKN aNeMeHTa.

11.15.1.2.2 MeToamka ucnbiTaHnm

Heobxoaumo onpeaenutb BOMNLT-aMMNEPHYIO XapaKTePUCTUKY, UCNOMb3Ys YUCTOE TOMNNUBO N YNCTLIN BO3-
ZyX NP1 NOCTOSHHOW CKOPOCTM MOTOKA ra3a unu Npu NOCTOSAHHOW 3NEKTPOXUMUYECKON CTEXMOMETPUN peareH-
TOB, UCMONb3ys CNOCO0, KOTOPbLIN yka3aH B 11.2.1 unun 11.2.2.

CriegyeT 3aMEHMTb YUCTOE TOMMUBO Ha TONAMBO, coAepXallee NPUMecH 1 NPon3BECTU pPerncTpauuio
BOINbLT-AMNEPHBLIX XapakTEPUCTUK INEMEHTA C MOMOLLBbIO METOAMKM, KOTOPas UCNONb30Banacb Npu Npeabiay-
el OLeHKe napaMmeTpos.

11.15.2 NpoBepka BNUAHUA NpUMecen, CoaepXKalMuxXca B OKUCTIUTENe

11.15.2.1 BnuaHue coctaBa OKUCIUTENSA, COAepXaLLero NpUMecHu, U BOCCTAHOBIMEHUE 3MEMEHTa npu
HOMMHAarnbHOW NNOTHOCTU TOKa

11.15.2.1.1 O6uwme nonoxeHusi

Llenb ucnbitaHusas — onpeaeneHue npu HOMUHaNbLHOW MITIOTHOCTU TOKa BIIMAHMA NPUMEceN, coaepKa-
LUMXCS B OKMCNUTENE, HA paboune xapakTepucTUKN NEeMEHTa U CTeNeHb BOCCTAHOBIIEHUA 3NEMEHTa nocne
yXyaLeHns pabounx xapakTepUCTUK. SNeMEeHT NOABEPraeTca NOCTOSAHHLIM UCTILITAHNAM U (PYHKLIMOHUPYET C
MCMONb30BaHUEM OKUCIUTENS, COAEPKALLIETO HEKOTOPOE KONUYECTBO NPUMECEN.

11.15.2.1.2 MeToauka ucnbiTaHum

[aHHble UcnbITaHUA NPOBOAAT NPU HECKOSNbKMX YPOBHAX COAEKAHUA NPUMECEI B OKUCAUTENE, YTOObI
onpeaenuTb HauUBbICLUUIA YPOBEHb COAEPXKAHUS NPUMECEH, KOTOPbIN HE BNUSIET HA paboune xapakTepuCTUKM
anemeHTa.

Mpoueaypbl UCMbITAHWS NPUBEAEHbI HMXE. HeoBXxoaMmo BhIAEPXKaTb Pexum paboTbl IneMeHTa Npu Ho-
MWHarbHOW MIOTHOCTM TOKA C UCMONMb30BAHUEM YUCTOrO TOMMMBA M YMCTOTO BO3Ayxa A0 TEX NOp, Noka Ha-
npspKeHue He ctabunusupyerca B npegenax + 5 MB Ha npoTskeHnn 15 MuH.

CneayeT 3aMeHUTb YUCTbIN BO3AYX HA BO3AyX, COAEMKALLMIA NPUMECU B KONUYECTBAX, YKa3aHHbIX Npo-
M3BOAUTENEM arieMeHTa, o6ecnednTb yCrnoBusa paboThl aNeMeHTa 40 cTabunusauuu HanpsXkeHua B npegenax
1 5 MB Ha NpoTspkeHUn 15 MUH M NPOBECTM perncTpaumio HanpsxeHusi. 3atem He0OxoAUMO 3aMeHUTb BO3AYX,
cofepalLlmii NPUMECU, Ha YUCTLIN BO3AYX, BblAEpXKaTh pexuM paboTbl aneMeHTa 40 cTabunusauumn Hanps-
XXeHus B npeaenax = 5 MB Ha npoTsixkeHun 15 MUH M NPOBECTU PErMcCTpaLmIo HaNpPsHXKEeHUS.

11.15.2.2 BonbT-amnepHas xapakrepucruka rnpu ucrnorb3oBaHMn BO3Ayxa, CoAepKaLlero npumMecu

11.15.2.2.1 OBLume NoNnoXeHus

Llenb ucnbitaHus — onpeaeneHue BNUsHUS NpuMecen, CoaepXaLlumuxca B B0O3ayxe, Ha BOMbT-aMMnepHyto
XapaKTepUCTUKY 3MEMEHT.

11.15.2.2.2 MeToaunka ucnbiTaHnn

[aHHble ucnblTaHMA NPOBOASIT HA HECKOMbKUX YPOBHAX COAEpXKaHUs NpuMecel, YToObl onpeaenuTtb
HauBbICLUMII YPOBEHb COAEPXAHUSI MPUMECei B BO3AYyXe, KOTOPLIA He BNMSAET Ha paboyme xapakTepuCTUKK
anemMeHTa. Mpoueaypbl UCNBITAHUA NPUBEAEHbI HUXKE.

Heobxoanmo onpeaenuTb BOMNbT-aMMNEPHYIO XapaKkTepUCTUKY, UCMONb3Ysl YUCTOE TOMMMBO M YUCTLIN BO3-
[yX MPY NMOCTOSIHHbIX CKOPOCTAX MOTOKA ra3a u OKUCIUTENS WU NPY MOCTOAHHON 3MEKTPOXUMNYECKON CTEXM-
OMETPUN peareHTOB C NOMOLLbIO crnocoba, ykasaHHoro B 11.2.1 unu 11.2.2.

Crefyet 3aMEHUTb YNCTbIN BO34YX HA BO3AyX, coaepxalumin npumecu. OnpeaeneHne BonsT-amMmnepHon
XapakTepuCTUKU dNEMEHTA NPOBOASAT C UCNONbL30BaHMEM CNOCO6a, KOTOPLIN NPUMEHSANCA NPU NpeabiayLlem
onpeaeneHnn xapakTepucTuku.

12 MpoToKosn UcnbITaHUn

12.1 OOwme NonoXxeHus

MpoTokon (OTYET) UCMBbITAHMWII AOMKEH TOYHO, ICHO U OOLEKTUBHO OTpaXaTb MHPOPMALMIO O TOM, YTO
BCE Lienu ucnbitTaHus Gbinn LOCTUTHYTLI B NONHOM o6beMe. MNpeanaraemMblil o6pasew, npotokona (0T4eTa) uc-
NbITaHUI ANS NPOBEPKU BOMBT-aMMNePHON XapakTepUCTUKN NPUBEAEH B NPUNOXKEHUU J.
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12.2 MyHKTbI NPOTOKOSIA UCTbITAHUN

MpoToKkon ucnbITaHUin AOMKEH COAEPXKATh, KaK MUHUMYM, CREAYIOLLYIO MH(hopMaLmio:
a) HauMeHOBaHWe NPOTOKONa;

b) cBeaeHnsa 0 nuUax CoOCTaBUBLLMX MPOTOKON;

C) cBeaeHusi 06 opraHusaumu, NPOBOAALLEN UCNbITAHNE(S);

d) Aata npoTokona;

€) HOMep cTaHgapTa/HoMep Npoueaypbl UCNbITAHWUNA;

f) MecTo npoBeaEeHNS UCTIbITAHUS;

g) AaHHble ucnbiTaHuin (nogpobHasa nHdopmauyua npegcrasneHa s 12.3).

12.3 OnucaHuMe AaHHbIX UCNbITAHUNA

[aHHbIe ncnbiTaHMn AOMMKHBI CoAepXKaTb CReayoLLyo HOPMaLMIO:

a) HauMeHoBaHue UcnbITaHnA(n);

b) ycnoeusa namepenuii (nogpobHas nndopmauusa npeacrasneHa B 12.4);

C) pesynbrarbl U3MEPEHUN;

d) aata u BpemMs NpoBeAEHUSA UCMbITaHUA();

€) YCIOBUA OKPY>KatoLLEen cpeasbl;

f) uma n kanndukauma nuua (M), NPoBOAALLEro(MX) UCMLITAHUE;

g) AaHHble 00 anemeHTe, NpoxoAsileM ucnoiTaHne (nogpobHasa nHdopmaums npeacraeneHa s 12.5).

12.4 OnucaHue ycrnoBuit UsMepeHun

OnucaHne ycnoBuin U3MepeHnin 0MKHO coaepXaTb, KaK MUHUMYM, CreayoLLy0 MHopMaUuio:
a) Temneparypa afnemMeHTa;

b) AaBneHns TonnMea U OKUCNUTENS;

C) TOYKM POCHI TOMNUBA U OKUCAUTENS;

d) cocras TONnNMBa U OKUCNMTENS;

€) ANEKTPOXMMUYECKAA CTEXMOMETPUA TOMMMBA U OKUCINTENS;

f) pacxoabl TONNMBa M OKMCNUTENS.

12.5 OnucaHue AaHHbIX 00 3reMeHTe

JaHHble 0 TONNMBHOM 3MEeMEHTE JOIDKHbI COAEPXKaThb CNeAyoLLYIO MHAOpMaLUIO:

a) akTUBHAasA MoLlaab 3NeKTpoaa;

b) HanmeHOBaHMe NPoAYKUUM 1 TOProBoe HazeaHue M3OB (HeoBsa3aTtenwHast MHOpMaLyUs);

C) TMN ¥ ToNWMHa meMmbpaHbl (HeobA3aTenbHasa MHopmauus);

d) TN 1 KONUYEeCTBEHHbIE XapakTEePUCTUKN KaTanu3aTtopoB aHoda u katoga (HeobsisatenbHas MHop-
Mauus);

€) TUN KOHTYypa rasoBoro kaHana (HeobasarenbHaa nHpopmayus);

f) Tun matepuana razoanddy3noHHOro cnos (HeobasartenoHas MHOpMaUus),

g) cTarnBarLLee aaBneHue (HeobasarenbHasa nHoOpMauus).
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MpunoxeHue A
(cnpaBo4yHOE)

MnacTvHa razopacnpegenuTesibHas

Ha pucyHke A.1 nokasaH TMNOBOI NPUMEP KOHCTPYKLMW rasopacnpefennTesisHoi naacTuHbl. MNpuMep KOHCTPYKLUK
COOTBETCTBYET aKTMBHON nnowaan 25 cm2. AHogHas 1 KaTogHas rasopacnpefenuTtesibHble NaacTuHbl KOHTakTUPYHT ¢
M3B, VMEIT ropu3oHTasbHbIV OJUHOYHBI U3BUNCTBIV Xelo6 B KauecTBe KaHasia A1 ABWKEHUS rasa. PekomeHgyeTcs
cnefyowlan reoMmeTpus kaHana:

- wupuHa: 1,0 mm;

- rny6uHa: 1,0 mv;

- MHTepsan: ~1,0 Mm.

Pa3mep nnactuHbl — 50 MM X 50 MM JO/KeH 6bITb HEMHOTO MeHbLUEe, YeM pa3Mep 3/1eKTPoA0B U razoanddpy3voH-
HbIX CM0EB, YTOOLI NPeAOoTBPATUTL HeXenartesbHyo AetopMaLnio KPOMKM MeMbpaHbl. Heo6xo4MmMo 1cnosib3oBath Npo-
Leaypy co6opku, KoTopas MCKYaeT NPsSMOA KOHTakT MembpaHbl 1 KPOMKM KaHana.

TonnuBO M OKUCNUTENb [OKHbI ABUIaTbCS OT BEPXHEN YaCTU KaHana K HUXHel vacTu.

Pa3vepbl B MUNIMMETPax
P p AA

OTBepcTHe

PucyHok A1 — KOHCTpYKUMA rasopacnpeienuTeNibHoi nnacTuHbl (OAMHOUHbIA U3BUANCTLIA KaHau)

Ha pucyHke A.2 nokasaH Apyroil npuvMep KOHCTPYKUUM rasopacnpefenuTenisHOM nnacTuHbl. DTOT obpasel, KOH-
CTPYKUMM NpefHa3HaueH 4151 akTMBHOW nnowaan 25 cm2. Pasnuune Mexay pyucyHkamm Al n A.2 3aknovaeTcsi B TOM, YTO
Ha pucyHke A. 1 npefcTaB/ieH OAMHOYHBIA WU3BWIUCTLIA KaHasl, a Ha pUCyHKe A.2 — TPOIiHOI U3BWAWCTbLIN KaHas.
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Pa3mMepbl B MUIMMETPAX

A-A

3°

PucyHok A.2 — KOHCTpyKUMs raszopacnpefenutesisHoin nnacTuHbl (TPOMHON M3BUANCTLIN KaHau)
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MpunoxexHne B
(cnpaBo4HoOE)

PacnosnoxeHne KOMMOHEHTOB 3/1IeMeHTa

Ha pucyHke B.1 nmokasaHa cbopka efVWHWYHOTO 31eMeHTa M3 TUMOBbIX KOMMOHEHTOB; 3TW KOMMOHEHTbI Mpuxathbl
LPYr K Apyry ¢ nomolbto 601TOB 1 raek. Npu Heo6xoaumocTy Ans npefoTBpalleHns OTKpyuYMBaHuWa Ha 6ontax MoryT
yCTaHaBNMBaTLCA MPYXUHHbIE Walibbl UNN MPYXUHHbIE AUCKU.

PucyHok B.1 — C6opKa €ANHNYHOro afieMeHTa U3 TUMNOBbIX KOMMNOHEHTOB
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MpunoxeHue C
(cnpaBoyHoe)

MpoBepka repMeTUYHOCTH

Hwxe onucaHbl TUNOBLIE pabodne Npoueaypbl, CBA3aHHbLIe C MPOBEPKOA repMETUYHOCTH.

a) Metoguka 1

B npouecce npoBepku cnegyeT noagatb a3oT B aHOAHYIO U KaTOAHYH MOSIOCTU areMeHTa U YCTaHOBUTb 3HauYeHue
HebonbLLoro U3bkITO4HOro AaBneHus caoiwe 0 klMa, 3aTeM NepeKpbiTh BbIMYCKHbIE KIanaHbl aHOAHbLIX U KaTOAHLIX rasos.
[Hanee Heo6xofMMO NOBLICUTL JaBfieHWe OAHOBPEMEHHO B aHogHoi nonoctu ao 50 kla (unu 150 % makcumansHoro
pabodero faBneHus) U B kKatogHoi nonoctn Ao 30 kMa (unmn 125 % makcumarnbHoro pabodero faeneHus). lNepekpbiBas
BMyCKHblE KnanaHel aHOAHbBIX U KaTOAHBIX ra3oB, HeoBXoAUMO U30nMMpPoBaTE rasbl B arieMeHTe. BblgepXuBasi arNeMeHT B
TaKkoM COCTOSIHUM B TedeHne 10 MUH, KOHTPONUPYETCH faBrneHne B aHOLHOW M KaTOAHOW NONOCTAX COOTBETCTBEHHO. Ha
cnepytolleM aTane NpoBepku NoBbILUAETCA AaBneHUe o4HOBPEMEHHO B KaTogHoW nonoctu go 50 klMa (unu 150% mMakcu-
MarnbHoro paboyero gaBrneHWs) U YMeHblUaeTesa JaBneHue B aHogHoi nonoctu go 30 klMa (unu 125 % MakcuMarnbHoro
pabodero gasnexus). MNepekpbiBas BryCKHbIE KranaHbl aHOAHbLIX U KaTOAHbIX ra3oB, He0bXo4MMO U30NMPOBaTh rasbl B
anemeHTe. BblAepXuBas anNeMeHT B TAaKOM COCTOSHUK B TedeHne 10 MUH, KOHTPONUPYHOT AaBneHne B aHOAHOMW M KaToa-
HOI MOMOCTAX COOTBETCTBEHHO. [1pyn BLINONHEHUW NpoBeeHHbIX NPoLeaYyp U3MEHEeHWe AaBneHns B aHOAHOW U KaToAHOW
nonoctsax nocre 10 MUH He JOMKHO NpeBkIWaTh 5 kMa. Ecnv B aHogHO NonocTi Npu BLIMOMHEHWM NEPBOTO LLara Aasne-
HWe nagaeT, a fjaBfeHne B KaTOAHOW BO3pacTaeT, TO NPOUCXOLUT NepeTekaHne rasza Yepes memopaHy. Mpu BbINOITHEHWUM
BTOPOro Lara MpoBEpKM1, ecny nagaeT fJaBrneHune B KaTogHON NONOCTH, a aHOAHOW AaBfeHne pacTeT, TO NPOUCXOAUT nepe-
TeKaHue rasa 4Yepes Mem6paHy B NPOTUBOMOMOXHOM HanpaeneHun. Ecnn gaBneHue B OfHOI M3 nonocTei nagaeT Hesa-
BUCWUMO OT AaBreHUA B APYroi, TO NPOUCXOAUT yTeuka 3a npeaentl aneMeHTa. Ecnv nagatot faBneHunsa B 06enx NonocTsx,
TO €CTb BEPOATHOCTb HaNWYMA BHELUHEN YTEYKM.

b) MeToguka 2

B npouecce npoBepkn criefyeT NoAaTb a3oT B @aHOAHYIO U KATOAHYIO MOMOCTU areMeHTa U YCTaHOBUTL 3HaYeHne
HebonbLUoro U3bbLITOUHOro AaBneHus Bollwe O klMa, 3aTeM NepPEeKpbITh BEIMYCKHLIE KnanaHbl aHOAHbLIX U KaTOAHLIX rasos.
Hanee Heobxo4WMO MOBLICUTL AaBreHWe OAHOBPEMEHHO B aHOLHOW M KaTogHou nonoctsAx Ao 30 kMa W 3akpbiTb BRYyCK-
Hble KnanaHel aHOAHbLIX U KaTOAHBIX ra3oB, YTobkLl M30MMPOBaTE ras B aneMeHTe. Bbigepxas 3f1EeMEHT B 3TOM COCTOSIHUU B
TeyeHne 10 MUH, KOHTPOINMPYIOT AaBfeHWe B aHOAHON U KaTO4HOW NONOCTAX, COOTBETCTBEHHO. Pe3ynkrar akcnepumeHTa
PerucTpUpyroT B NPOTOKOME UCTLITAHWNA.

3aTem cosgaroT AaBneHue B aHogHol nonoctu 30 kMa, a B katogHoit nuHuu 0 kMa (M3bbiTouHoE). MNepekpuiBast
BMYCKHbI€ KnanaHbl aHO4HbLIX U KaTOAHLIX ra3oB, HEO6X0AUMO M30MPOBaTh rasbl B 3NeMeHTe. BbigepxnBasa aneMeHT B
3TOM COCTOSAHUM B TedeHune 10 MUH, KOHTPONUPYIOT AaBNeHUe B aHOAQHOW U KaToAHOW NONOCTAX. Pe3ynkraTt akcnepuMmeHTa
PErucTpUpYyIoT B NPOTOKOSIE UCTBbITAHNIA.

Ha cneaytowem stane cospaloT gasneHue B katogHou nonoctu 30 kla n gaeneHne B aHogHol nonoctu 0 kMa (n3-
6biTouHOoE). MepekpbiBas BNYCKHblE KNanaHbl aHOAHbLIX U KaTOAHLIX ra3oB, HEOBXOAUMO U30NMPOBATL rasbl B aNieMeHTe.
BulgepxuBas aneMeHT B 3TOM COCTOSHUN B Te4eHUe 10 MUH, KOHTPONUPYIOT AaBrieHne B aHOAHOW M KaTOZ4HOW NOnocTsX.
Pesynetar, oTpaxalowuilt nepeTekaHne rasa u3 KaTofgHOW NONOCTU B aHOZHYI0, OTpaXakT B NPOTOKONE UCMbITAHUMA.

Mpu BBINONHEHMN NpUBEAEHHLIX BbiWe Npoueayp NajeHue JaBfieHUs B aHOLHOW W KaTOZQHOW MONIOCTAX 4epe3
10 MUH He JonxHO NpesbiwaTh 5 KMa.

Ecnu anemeHT sKkcnnyaTupyroT npu 6onee BbICOKMX AaBneHUsIX, UCNbITaTenbHOe AaBneHUe AOMKHO ObiTb NpMonu-
3UTENLHO SKBUBASNEHTHBLIM.
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Mpunoxexue D
(cnpaBouHoe)

MepBoHaYanbHOe NpUBeAeHUE €OUHUYHOTO 3fIeMeHTa B paﬁouee COCTOsAHME

B ka4ecTBe npoLefyp nepBoHa4ansHoro npuBeeHnst efUHWYHOro aneMeHTa B pabodee coCTosiHWUE, NPEeATIOKEHHO-
ro noctasLmkom M3B, npeanaraetca YeTbipe npumepa:

a) npouenypa A:

1) HacTpoiika cTeHAa AN paboTkbl aneMeHTa,

2) npoAyBKa aHofa W KaTofa NpofyBoYHbIM ra3oM (Hanpumep, asotom). MNpoueaypbl NPOLYBKN OCYLLECTBIAETCA MO
TUMNOBOW METOAUKE, NPUMEHAEMON NpU MOZrOTOBKE SIEMEHTa K UCTBITaHUAM,

3) HarpeB anemMeHTa Ao 80 °C, ucnonb3ys HarpesaTefl 3M€MeHTa UNW Apyrue nogxojsiue cnocobbl Harpesa
BBOJ, YBaXHeHHOro asoTa. lNpoLefypbl NPoAYBKW OCYLLECTBAT NO TUNOBOW METoANKe, NMPUMEHAEMOl NpU NOAFOTOBKE
3reMeHTa K UcnbiTaHuaAM,

4) 4Tobbl NPefoTBPaTUTL KOHAEHCaLMIO BOA LI B CUCTEMe, B MOMEHT pa3orpesa crieayeT noaaepXusaTb TeMnepary-
py aneMeHTa, BMyCKHbIX W BLINYCKHLIX ra3oBbIX TPYBONpPOBOA0B BhILLE TOMKU POCHI rasa,

5) BbljepXKa TemMnepaTypHOro pexumMa sneMeHTa U BMaxHoOCTU rasa Ao ctabunusayun. Heobxogumo BBeCTH yB-
NaXXHeHHble rasbl peareHTbl ¢ COOTBETCTBYHOLLMM 3HaYeHWeM AMeKTPOXUMUYECKON CTEXUOMETpUK, Hanpumep, 1,4 aAna
BOAOPOAA W 2,5 ANs Bo3fyxa Npu NNOTHOCTM Toka 1000 MA/cM2, [ocTeneHHo creayeT NoBbILLATh Harpysky, noaaepxusas
HanpsikeHue anemeHTa cebilwe 0,4 B, o Tex nop, noka nnoTHOCTb ToKa He gocTurHet 1000 MA/cM2,

8) cneayeT BblAepXaTk Harpyaky (MNOTHOCTL Toka) 1000 MA/cM2 ¢ 3HAYEHUEM SMEKTPOXMMUYECKON CTEXUOMETPUN
1,4 ansi Hy 1 2,5 — pns Bosgyxa Ao TeX nop, noka konebaHnsa HanpskeHns aneMeHTa He YCTaHOBATCA Ha YPOBHE MeHee
5 MB Ha npoTsxeHun 5 4. BeinonHeHWe AaHHOro KpUTepust CBUAETENLCTBYET O 3aBEePLUEHUN NOLTOTOBKUA IIEMEHTA;

b) npoueaypa B:

MPY HOMUHASBHLIX paBounx YCroBUsX, UCMONb3YEMbIX BO BPEMS NOCNEAYIOWWUX UcnbITaHuid, HeobxoanuMo obecne-
YnTb paboTy areMeHTa Ha YNCTOM BOZOPOAE MPW HampsPKEHUU pasoMKHYTOW Lenu B TedeHue 15 mMuH, npu 600 MB —
B Te4eHue 75 MUH, 3aTeM BLIMONHWUTE TPY LMKIa, cocTosue U3 paboTtol aneMeHTa npu 850 MB B TeueHue 20 MUH U Npu
600 MB — B TedeHune 30 muH. OBLyee Bpems NpuBegeHusi B pabovee cOCTOAHNE COCTABMNSAET NpubnmanTensHo 4 v;

¢) npoueaypa C:

npw HacTpoiike cTeHAa ANs paboTkl aneMeHTa 3ajatoTcsd HOMUHanbHbLIe paboune ycrnosus, kotopble GyayT ucnonb-
30BaTLCA BO BpeMs NocneayoLwmx cnbiTaHnii. B pexuMe crabunuaauyum HanpsxxeHus BuIAEpXUBAETCA 3NEMEHT Npu Ha-
npsxeHnn 500 MB B TedeHne 5 MUH U BbIMOMNHAETCS LMKN //V Npu NOCTOAHHBIX pacxofax ra3oB U U3MEHEHUU HanpsXXeHUs
oT 800 go 300 MB 1 obpatHo ot 300 go 800 MB c warom 50 MB npu npogormkutensHocTu Kaxgoro wara 10 ¢. Cnegyet
BblepxaTb pexum paboTebl anemMeHTa npu HanpsxxeHun 500 MB B TeueHne 5 MUH. HeobxoaMMO BLINMOMHATE LMK 40 TeX
rnop, Noka konebaHus NOTHOCTYW Toka npu 500 MB He ByayT B Npedenax AuanasoHa + 10 MA/cM2 B TeueHre 5 MUH, @ OT-
KITOHEHMs MNOTHOCTY ToKa 3a TpW NocneAyomMX LyKna ByayT B npegenax + 10 MA/cmZ,

d) npouegypa D:

HeobXxoAMMO MOAAEPKMBATL AMEMEHT B raibBaHOCTaTU4ECKOM PeXnMe Nnpu BbiIOpaHHOIA paboyeit Temneparype u
npu napaMeTpax rasos, yKazaHHbIX B CTaHAapTHLIX YCNOBUAX UCnbITaHui. CrneayeT noBsblllaTk NOTHOCTL TOKa C LaroM
100 mMA/cM2 unu npu ckopocTun He Gonee 10 MA/CMZ B ¢, noaaepuBasi HanpsbkeHue anemeHTa 6onee 500 MB o Tex nop,
noka He ByfeT JOCTUrHYTa NNOTHOCTL TOKA, YKaszaHHasa AN npuseAeHus B pabodee cocToAHKe. MNOTHOCTL ToKa Npu Npu-
BefleHWU arieMeHTa B pabodee cocTosiHWe ByAeT COOTBETCTBOBATL MO0 MakCMMarisHOMY 3Ha4€HUI0 Toka, BO3MOXHOMY B
BbIGpaHHbIX yenoBusx npu 500 MB, nMbo NNOTHOCTM ToKa, onpefeneHHON AA KOHKPETHON Lenu UcnbiTaHus.

OTan npueegeHus B pabovee COCTOSHUE JOMKEH NPOLOMKaTLCA He MeHee 24 Y npu konebaHun HanpskeHWs ane-
MeHTa MeHee * 5 MB 3a nocnegHuit Yac, NpeaLUIecTBYOWUIA Ha4any ucnsliTaHus.
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MpunoxeHue E
(cnpaBouHoe)

OcTaHoB

Hwxe onucaH TMNOBOW anropuTM OCTaHoOBaA.

a) HeobxogMMo cHWXaTb aneKTpUYecKylo Harpy3ky 0 3Ha4eHWi, COOTBETCTBYIOLMUX, B 0OpaTHOM nopsjke, Lwaram
Kp1BOIA nonapusaumm (T. €. ymeHbLUaiTe NNOTHOCTL TOKa OT Jp,,, 10 0, noaiepxuBas pacxofbl ra3oB) ¢ NOCNEAYOLMM ee
OTKNIOYEHUEM.

b) CneayeT BbINONHATL NPOAYBKY aHoAA U KaTofia yBNaKHEeHHbIM a30TOM NpKU pacxofax, CoOTBETCTBYIOWUX MUHK-
MarnbHOW Harpy3ske KpUBOI NONspU3aLum 0 Tex Nnop, noka sarieMeHT He OXNaAUuTCH 10 TeMNepaTypbl OKpyXatoLei cpeabl.
Utobbl NpeaoTBpaTUTL KOHAESHCALUUIO BOALI B CUCTEME BO BpeMsl oxXNaXeHusl, Heo6xoaumo nogaepxusaTts TemnepaTypy
3neMeHTa U ra3oBbix Tpy6ONpoOBOAOB BhILLE, YEM TOYKA POCHI B JaHHLIA MOMEHT BPEMEHMU.

¢) Mocne Toro, kak aNeMeHT AOCTUrHET TemnepaTypbl OKpyXartoLLeit cpefibl, B IMHUM aHOAA U Katofja B TEYEHUE OT
5 no 10 MuH cnegyeT nogaBaTb CYXOl a3oT (ITOT Lar He SIBnsieTcs 06s3aTenbHBIM U 3aBUCUT OT KOHEYHOTO YPOBHS Tpe-
6yemoro yBnaxHeHUss MeMbpaHbl).

d) Ha 3aBeplatowem stane aneMeHT OTKIOYaeTcs, BXOAbl M BbIXOAbLI aHofa W KaTofja MMOTHO 3aKpbiBaloTCA
3arnyLwKamu.
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MpunoxeHue F
(cnpaBouHoe)

MoBTOpHOE npuBeaeHve B pa60qee COCTOAHME € AUHUYHOrO 3rieMeHTa

TunoBble NpoLefypbl NOBTOPHOMO NpuBeeHNUs B pabodee COCTOSHWE eUHUYHOrO anemMeHTa MOryT UMeTh criegyio-
Lyto MocreaoBaTenbHOCTb!

a) npouenypa A:

1) cnepyet nosTopuTh Wark ¢ 1) no 5) npouegypsl A npunoxeHus D. Ans wara 5) ctabunusayumio cocTosHus ane-
MeHTa JO0CTaToOMHO NPOBOAUTL B Te4eHune 1y,

2) HeobX0[MMO YCTaHOBUTbL NapameTpbl UCMBITaHUS, KoTopble GyAYyT NPOBOAWUTLCS, U YCNOBUSA UX cTabunusaumu;

b) npouenypa B:

1) nogatoTcsa yBrnaXHeHHbIe ra3bl NpU CTEXUOMETPUAX Bogopoda 1,4 U okucnuTens 2,5 yepes aneMeHT B Te4eHune
14 npu Harpese A0 80 °C 1 NNoTHOCTM Toka 400 MA/cM2,

2) cnepyeT nogAepXuBaTh SMIEMEHT B 3TUX YCNOBUSX B TeYeHUe 4 4. MOXHO ciuTaTb TONSMBHLIA 3NEeMeEHT npuse-
LeHHbIM B paboyee cOCTOAHNE, €CNW HanpspkeHne cTabunuanposanocs.
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MpunoxexHune G
(cnpaBoyHoe)

MpoBepka BONLT-aMNepPHON XapaKTepUCTUKN

TunoBoi NpUMep NpUpaLLEHNS NIOTHOCTM TOKa, UCMONb3YEMbIA MK NPOBEpKe BOMBT-aMNEPHON XapaKTEPUCTUKMY,
npvBeaeH Huxe. Ecnu oxuaaemas MakcumarnbHas NioTHOCTL TOKa M3BeCTHa (BENUYMHA yKasaHa NpousBogMTENeM Unu
nornyveHa B Xo4e NpefblayLUmMX U3MepeHunit), creayeT BelbpaTh LWark MU3MeHeHUs Toka M3 Tabnuybl 1.

Tabnuya G.1— lNpupalleHns NMOTHOCTU TOKa, €CriM U3BEeCTHa MaKcUMarbHasi NNOTHOCTb

LWar

[ona oxnaaemoin MakcMmanbHoN NNoTHOCTU ToKa

©O© 00 ~N OO oA W N -~ O

0 (OCV)
2 %
5 %
10 %
20 %
30 %
50 %
70 %
90 %
100 %

113 ¢ Ucnonb3oBaHWeM ypaBHeHMsA Tadens.

MpumeyaHune— MoxeT noTpeboBaThecsi 6onblUe TOYEK NPU HU3KUX TOKaX, ecnit HeoBXo4MMO NPOBECTH aHa-

Ecnu MakcumanbHas NNoTHOCTbL TOKa HEU3BECTHA, crnefyet ncnonb3oBaTtb NnpupalleHna Toka, npuBegeHHbIe B Ta-

6nunue G.2.

Ta6nuya G.2— MpupalleHns NNOTHOCTM TOKa, ECNU MaKcUMarnsHas NoTHOCTb TOKa HensBecTHa

LWar MnoTHOCTL Toka (MA/cM 2)
0 0 (OCV)
1 20
2 50
3 100
4 200
5 400
6 600
7 800
8 1000
9 1200
10 1400
11 1600
12 1800
13 2000

MpuMeyaHune—VcnblTaHne JOMKHO NpeKpaLaTbCs, eCnu LOCTUrHyTa MakcuMarnsHas NNoTHOCTL TOKa, eCru
HanpsPkeHWe anemMeHTa ctaHoBuTCs Hke 0,3 B UMM MUHUMarbHOTO 3HaYeHWUA HanpshKeHWs, PeKoMeHL0BaHHOro Mpo-
u3BoauTeNeM (ANs Toro, YTo6bl U3bexaTb HeOBpPaTUMOro NOBpPEXEHNS KOMMOHEHTOB 3IeMeHTa).
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MpunoxeHue H
(cnpaBouHoe)

BbinonHeHue LUKNOB NyCK/OCTaHOB

Hwxe npeacTaBneH TUNOBOW NpodWb LKA Nyck/0CTaHOB U yKasaHa ero NPoAorKUTENbHOCT.

Liukn umeeT crneaytolume napameTphbl:

a) hasa «BbIKITH4eHo» — 15 MUH npu 0 AlemZ;

b) chaza «BKNOUEHO» — 15 MUH NpH igy Alcm2 (it — HOMMHanbLHas NIOTHOCTL ToKa).

YTobbl NpeaoTBpaTUTL 3HaYUTENbHOE NageHNe HanpsKeHus, PeKOMeHAyeTCs NoLarooe yBemyeHne nioTHOCTH
Toka. Tok 4omKeH yBenuineatees oT 0 40 ig, 3a YeThipe Wwara no 10 ¢, Npu yBenn4eHun Toka Ha jg; /4 Ha KaXAoM Luare:

a) Y4 iy AlcM? B Tevehue 10 ¢;

b) ¥4 iy AlcM2 B Teverue 10 c;

¢) % iy Alcm? B Tedetue 10 ¢;

d) iy A/cM? B TedeHne 14 MuH 30 c.

MpoACNXUTENbHOCTD LUara 3aBUCUT OT LieNKU UCTbITAaHUS U KPUTEPUS «3aBEePLUEHUA» UCMBITAHWUS, COOTBETCTBYIOLLIE-
ro yCTaHOBIIEHHOMY CPOKY CryXO6bl UMM YyCTaHOBNEHHOMY YPOBHIO YXYALUEHUA pabovnx napameTpoB (MOLHOCTb, Hanpsi-
KEHUe Ha HarpysKke UNu HanpskeHue pasoMKHYTO Lenu).

Kpome onpefeneHHbIX BO3MOXHbLIX KPUTEPUEB 3aBEPLUEHUSA UCTbITAHWSI, OHO AOSMKHO GbITh NpeKpalleHo (peryns-
TOpbl PACXOAOB ras3oB M TeMnepaTypbl U Harpyaka AOSKHbI ObiTh BBIKNIOYEHBI) B criyyae, €Criv HanpsikeHUe anemeHTa
cTaHoBuTCA HUXe 0,3 B unv MMHUMarnbHOro 3HauYeHUs, peKkoOMeHA0BaHHOW NpousBoaUTeNneM (ans Toro, Ytobbl usbexarb
HeoBpaTuMoro noBpexgeHUs KOMNOHEHTOB SNeMeHTa).
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MpunoxeHwne |
(cnpaBo4HOE)

MicnbliTaHMe Ha LUUKIMNYEeCKOoe U3MEeHEeHMNe Harpysku

Hwxe npmBeaeH TMNOBOW NPOUNb LUMKIOB HAarpy3km 1 ykasaHa ero npofo/HKUTeNbHOCTb UCMbITaHWS.

MpeanoxeHbl ABa Npodus, KOTopble MO3BONAKT €ANHUYHOMY 3/IEMEHTY paboTaTb Mexay ABYMS YPOBHAMMW MNOT-
HOCTW TOKa: oAuMH 6onee AMHaMUYHbIA NPOAO/HKUTENBHOCTLIO 1 MUH U APYroi — MeHee AWHAMWUYHbIA NPOAO/MKUTE TbHO-
CTbio 1u.

MNoTHOCTb TOKa ycTaHaBnvMBaeTcsi Ha ypoBHe /100 % (HOMUHasbHaa NJIOTHOCTb TOKA) AN NepBOi dasbl BbICOKONA
MOLLHOCTK ANs cTabunimsaymm pabounx ycnoBuii 4o Hadana asbl BbINOSTHEHUA UMKIOB. 3aTeM A0/HKHbI ObiTb BbIMO/HE-
Hbl LWK/bl U3MEHEHWNS Harpy3kn ¢ OAHMM U3 ABYX Npodnnieil NAOTHOCTU TOKa, NMoKasaHHbIX Ha pucyHkax U u 1.2,

PucyHok 11 — lMepBbiii Npodnab LUKINYECKOTO U3MEHEHMWSA Harpy3ku

Mpochunb pasgeneH Ha ABa yvacTka: pasa HU3KOM NNOTHOCTUM Toka — 40 ¢ npu /20 %A/cm2 (/20 % : 20 % oT nnoT-
HOCTM ToKa /100 % ); 1 dpa3a BbICOKOW MAOTHOCTM Toka — 20 ¢ npu yBenuyeHumn / ot /20 Ao /100 % A/cm2.

4y

PucyHok 1.2 — BTopoit npodun/ib LMKINYECKOTO U3MEHEHUS Harpys3Ku

Mpodhuib pasgeneH Ha ABa yyacTka: (pasa HU3KOW NNOTHOCTM Toka — 14 yaca npw /20 GBA/cM2 (/20 % : 20 % nnoT-
HocTW Toka /100 %) n chasa BbICOKOI MAOTHOCTY Toka — 14 yaca npu /100 %A/cm2.
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Yackl paboTel MOrYT yCTaHaBnmBaTbCs B AnanasoHe ot 500 go 10000 4 B 3aBUCUMOCTU OT pabodmx ycroBuid 1
KOHKpeTHO 0Bnactu npuMeHeHus.

Kpome pUKCUPOBaHHON MPOAOMKUTENBHOCTU 3KCNyaTauumn, MoryT ObiTe ONpeAeneHbl Apyrie KOHKPETHLIE Kpu-
Tepuu 3aBepLUeHNs UCMbITaHWs, Takne Kak AONycTUMbIe MOTepu 3aAaHHbIX pabovmx napameTpoB (Y4eT MOLLHOCTU UiK
HanpshkeHUa NPU HU3KOA UM BLICOKOW MOLLIHOCTU UMK HaMpsXeHWs pa3oMKHYTOR Lenu).

KpomMe siIBHO onpefeneHHbIX KpUTEPUEB 3aBepLUEHNS, UCTIbITaHWE JOIMKHO BbITh NpekpaLleHo (BBIKITIOHMEHbI Nogada
rasoB, Harpes U OTKITKOYeHa Harpyska), ecrnu HanpsxeHue saneMeHTa cHkaetcs Huxe 0,3 B unm MUHUMansHoro sHa4eHus,
peKOMEHL 0BaHHOro Npon3BoguTenem (415 Toro, Ytobbl n3bexaTs HeobpaTUMOro NoBpPeXAeHNst KOMNOHEHTOB 3NEMEHTa).
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Mpunoxexue J
(cnpaBouHoe)

MNpoToKonbl UCNLITAHUA

FOCT IEC/TS 62282-7-1—2016

Huxe npuBeaeH npeanaraemMblit o6pasel; NpoTokora UCNbITaHWiA A4St IPOBEPKN BONBT-aMNEPHBIX XapakTEpPUCTUK.
MHCTpYyKLNK ANA aBTOpa BblgereHbl KyPCMBOM U He JOMKHbI BKMIOYATECSA B TEKCT NPOTOKONA UCTILITAHUS.

J.1 O6wan nHdopmauua

J.1.1 O6wasn nHcpopMauusa NPoToKona UCNbITaHUM

YkazaTenb/MaeHTUUKaTop npoTokona UcnuiTaHui

HasBaHue npoTokona ucneiTaHui

ABTOpLI

J.1.2 O6wasn nHcpopmauusa o6 ncnbiTaHum

Homep ncneltaHus

BapmaHT ncnblTaHUA

KomnaHusa, 3anpalimBarollan nposegeHne ncnbirfaHuA

Homep 3anpoca o npoBeAeHUN UCTIBITAHUS

[arta npoBegeHunA ncnbiTaHnA

KomnaHus, npoBoAAlaA UCNbITaHUA

MecTo npoBefeHUs UcnbiTaHUA

WenbiTyemblll anemeHT/060pygoBaHue

J.2 BeepeHue
Asmopam cnedyem yKkasameb:

- npuMeHaeMyo MemoduKy U, eciu HeobxoO0umo, NpudUHy ebibopa amol MemoduKu,
- nnaH ucnebimanul, NpuHAMbIL opeaHusayuel, npoeodsuiell UCNbIMaHus, U 3aKka34UKoM, Komopbill MOXem makxe

GK1ro4amb Kpumepuu rnpuemMku, u

- ceedeHus noboli dpyzoli dokymeHmauyuu, Uucrnonb3yeMoll 6 Npomokose uau npu nposedeHuu ucneimarull (0oky-
MeHm ¢ mepmuHonoauel, dokyMeHm, obecrneyusarouuli coomeemcmeaue obosHadeHull u m. 0.).

J.3 Llenb u o6bem ucnbiTaHusa

Llent — onpeaeneHune nonapnaaLlMoHHO XapakTepUCcTUKN efuHUYHOro aneMeHTa TAMN3, paboTatoLero npu onpe-

AeneHHbIX paboumnx YCroBUsX.

Paboune napamMeTpbl anemMeHTa UIMeEPAKTCA B AMana3oHe OT HanpsXeHUs paSOMKHyTOVI uenun oo HanbonbLuen

NOTHOCTM TOKa, KoTopas onpegensercs:
- ceolicmeamu obvekma ucrnbimaHul,

- mexHu4ecKumu mpebosaHusmu 055 paccmampueaemol obnacmu fMpuMeHeHus,

- Memodom usmepeHud.

Lle]'lb UcnblTaHUA — onpefenieHne KONMNYeCTBEHHbIX XapakTepUcTuk:

- obuwux paboqux napamempos eGUHUYHO20 MOMIUEHO20 3N1IeMeHma C NMONUMepPHbIM 3/16KMponumom,
- KomnoHeHmos T3, makux kak MOE unu e2o noGKoMIOHEHMO., Mamepuanos Unu KoHcmpykyuu éunonspHol

nnacmuHbi.

PaCCManVIBaeMbIe pa6oqme YCNOBUA ANA STOro UCNbITaHNA COOTBETCTBYHOT.
- CO8peMeHHbIM yCriosUusaM, UCNOoNb3yeMbiM YilieHaMu Hay4YHOo20 coobujecmsa,

- paccmampueaemoll 061acmu NpUMeHeHUs.
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J.4 OnucaHune o6beKTa ucnbiTaHUi

ﬂpOVISBO[J, nTenb aNemMeHTa

TexHonorns TonMBHbLIX 3NIEMEHTOB

Mogenb anemeHTa

PeaynetaT unu Uenb UCNbITaHUA

Homep nagenua

NaeHTudmKaUMoHHbIA HoMep 00bekTa UCNbITaHUiA

TONMMBHLIA 3MEMEHT: Marepuan MOHONONAPHBIX nna-
CTUH/TEXHONOMUA

TonnuBHLIA SNEMEHT: KOHCTPYKUMA NnacTUHBlI rasopa-
cnpepgeneHunA

TonnuBHLIA SNEMEHT. akTUBHas nnowagb

Tun npoknagku

TonLMHa NpoKnagku

OcoBeHHOCTb KOHCTPYKLIMM 3rieMeHTa (KOMNeKTophl)

3aTsxKKa arnemMeHTa

CucTeMa HarpeBa/oxnaxgeHusa

MpocTpaHcTBeHHasi opueHTaLms 2

HanpaeneHue TedeHWs rasa (NonyTHoe TeyeHWe, NPoTU-
BOTOK M T.4.)

2 Ecnun Heobxoanmo, MoxeT OblTb BKMHOYEH B COCTaB NpoTOKOMa YepTex.

Cbopka MOB (pa/HeT, M3 Tpex CroeB, W3 MATM CrOEB,
13 ceMu crnoes)

OnekTpoabl

lazoaundpdpy3noHHLble cnou (TonwuHa, T1n)

Cnowu kaTanusaTtopa (3arpyska, cocTaB)

MembpaHa (TonwmHa, Tumn)

HaunmeHbluee A0oNyCTUMOE HanpAXeHne anemMeHTa, B

HonycTuMell nepenaj faBneHUs MeXAy aHO4OM U KaTo-
aom, klMa

PEKOMEHAQLWIVI npounssoguTenAa no crexumoMmeTpun anA
BO3ayxXa

JononHutenkeHble 3amedaHns unu nHpopmMauus ot npoussogutend ob anemeHTe unm MOB.

J.5 CocTosiHue o6bekTa ucnbiTaHum

Onucbigaemces ucmopus Ucnbimarull 3NeMeHma ¢ KpamKuM onucaHuem ecex OUagHOCMUYECKUX KCIIepuMeHmos,
crieyucbudeckux Uau 6a3oebix IKCMNepUMeHmoe U UX coomeemcmeyouux udeHmugukamopos 8 rnociedosamenbHOM
rnopsidke.

J.6 OnucaHue ucnbiTaTeNbHON YCTaHOBKU

[ns nyqyweao noHuMaHusa pesynbmamos ucnbimaHull & npomokone ucnbimarull omxHo bbimb npusedeHo nod-
pobHoe orucaHue UCronb3yemMoz0 UcibimamenbHo20 obopydosarus U e20 pasMelwjeHuUs, 8Kodas onucarHue munos u
mecmononoxeHull Gamuuxoe U omdenbHbix yempolicme (Hanpumep, nodcucmem Hagpesa/oxnaxo0eHus U yenaxHeHus).
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J.7 OnucaHue pabouux ycnoBum, BXoAHbIX U BbIXOAHbIX NapamMeTpoB
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B Tabnuyax J.1—J.4 npvBeaeHbl Bce TECTOBLIE NPOLUEAYpbl, 3Ha4eHUsa BO3LeAcTBUA U paboune yCrnoBUS UCMbITa-
HWIA, KOTOPLIE KOHTPONMPOBaNUCL BO BPEMSA AAHHOMO UCMBITAHUSA C MOrpeLlHOCTAMU U3MEPEHUA U YacTOTaMu BbIOOPKN.
[epcoHan, npoeodawull skcriepuMmerHm, 05 Kaxx0oe20 ucrnbimaHus 3anoiiHaem KONOHKY 3HadeHul eosdelicmeud.

Tabnwuya J.1— BxogHble napaMmeTpbl UCTIBITAHUIA

o 3HaveHue Morpew- YactoTa
Boarou OnucaHwue EAnnmua BO3AEW- HOCTb U3- BbIOOPKM, Konrpone
napameTp n3MepeHua cTBeNA MepeHus rL| TOYHOCTU
i MnoTHOCTL TOKa (/ = npu- Alcm—2
NOXeHHbIN TOK / aKTUBHasA
reoMeTpudeckas nnowagb)
T, TeMnepaTtypa anemMeHTa °C
0, -
Xronnuea Cocras Tonnuea % Hy,
% npo4ux rasos
Xoxnen: CocraB okucnutens Bosgyx unu O,
% npo4ux rasos
Peoap. MpoTuBOAaBNEHe kla
JaBrneHne oKUCNUTeNA Ha
BXOJl€ UNU BbIXoAeC ane-
MeHTa
pH2 [MpoTuBOAaBNeHue aaene- klMa
HWe TONNuBa Ha BXOAE UIN
BbIxoge® anemeHTa
Qronn: Pacxop Tonnuea? Makc.
(QTOHJ'I. MWH.,
Q)\Tonn'j nnu
NocToAHHasA
BEINYUHAE,
em3 / MuH~!
a
Qownen. Pacxof okucnuTens MaKc.
(QOK.,MMH,Q)\OK')
Unu NOCTOAHHAA
BENYUHaE,
eM3/MUH
A 3
QTonn., wie | MWHUManbHbIR pacxog, CM°/MUH
TonnuBea
v 3
Qorucn. mun. | MUHUManNBHBIA pacxon CcM°/MUH
oKMcnmTens
Avonn. CTexnomMeTpua Tonnunesa BespasmepHas
BenuynHa
Aoxuen. CTexnomeTpua Bosgyxa BespasmepHas
BeNNYUHa
RH o nen. OTHocUTeNbHasa BNaXHoCTb %
oKMCnUTENs Ha BxoaeP
RH:onn. OTHocUTENbHasA BNaXHoOCTb %
Tonnuea Ha exogeP
o
Townen. To4ka pocbl okUcrUTENS C
o
Tronn. Touka pocbkl TONNMBa C
B wen. Temnepatypa 6apboTupo- °C
BaHHOIO OKUCNUTENA
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OkoHyaHue mabnuupl J.1

BXOaHOIH EavnvLa 3HauveHue MorpeLwu- YacToTa KoHTDOMb
X0 Onncanune msl\ﬂe e:jmn BO3ael- HOCTb 13- BbIGOpKHY, Toqngcm
napamerp P CTBUA MepeHus My
Thronn. Temnepatypa 6ap6oTupo- C
BaHHOro Tonnuesa
Tl o even- Temnepatypa nonocTtu °C
okucnutens
Tl onn: TemnepaTypa NonocTy °C
Tonnuea
QWowmenr | Pacxoa sogel (CtopoHa Makc.
oKuUCnuUTens) (QWOchn., MUHL
Whokuen.)
cM3/MuH
QW onn. | Pacxoa Bogbl (CTopoHa Makc.
TO|'|J'|V|Ba) (QWOTOI'IJ'L,MVIH.'
Wironn. )
cm3 mun-?
TOpr)K. Temnepatypa oKkpyxatoLLen °C
cpegel
Popys: HaBneHune okpyxatoLen KMa
cpegel
RHopr»(- OTHocUTenNBHas BNaXXHOCTb %
OKpyXatoLLei cpeabl

2 Qyronn. ! Quornen. FBNAIOTCS yNpaBnsAeMsIMU NapameTpaMn pacxofamn TONAUBa 1 OKUCIITENS!, COOTBETCTBEH-
HO. PeanbHble 06beMHble pacxodbl, UCNONL3YEMbIE BO BPEMSA UCTMLITAHWS, OFPaHUYMBAIOT 3HAYEHWE MUHUMASbHbBIX
paCXgAOB: QTOI']J'I., MUWH. n Qomcn., MWH. o
Cnocob yBnaXHeHUsl peareHToB He ONpeAenseTca B METOAUKE UCNbITaHWA. OfHaKo STOT cnocob AomKeH onu-
CbIBaTbCS B NPOTOKOSE WUCTbITaHWIA B Ka4eCTBE COOTBETCTBYIOLUX BXOAHBLIX NapaMeTpoB (HanpuMep, ykasblBaeTca TeM-
NepaTypa Bofbl ¥ MarucTpasnei B criydae Ucnonb3osaHus 6apGoTUpyioLuX YCTPOWCTB UK pacxod BOoAbl B cnydae 1c-
MOMb30BaHUS MHXEKTOPOB). B NpoTokomne UCTbITaHUI cneayeT yKasaTb TOYKU pockl, COOTBETCTBYIOLME OTHOCUTENBHOM
BIT@XHOCTY ra3oB (BEIMUCEHHBIE UM U3MEPEHHbIE, ECAN HA BXOAE ra3oB UMEIOTCA AaT4MKN BMAXHOCTH).
¢ YkasblBaeTCs B NPOTOKOIE UCMbITaHUI, KaKoi BapuaHT MeToaMKN 6bin BEIGpaH 1 Kakoe AaBneHne aneMeHTa nog-

AepxumBanocb Ha NOCTOAHHOM YpOBHE — BXOAHOE UMW BbIXOAHOE.

Tabnuya J.2 — BreixogHele napameTpbl UCNBITAHUNA

BbixoaHon " MorpeLlwHocTb nsMepu-
OnuncaHue EAVHWUBI n3mepeHni YacToTa BbIGOPKY, MY
napametp TENbHOro CpeacTBa
14 HanpsxeHue arnemeHTa B
P YaensHasi MOLHOCTb are- Br/cm?2 Buluucnsaercsa
MeHTa

J.8 MeTtoauka U pe3ynbrarbl UCNbITAHUIA

J.8.1 OnuncaHune atanoB nycka v npeaBapuUTENbLHOro nNpuBegeHus B pabovee cocTosHMe
- onucaHue HacmpoUKu;
- Usmepenrus (onucarnue, mabnuupi Unu epaghuKku ¢ 8XOOHbIMU U 8biXOOHBIMU Napamempamu 3marios).

Tab6nuuya J.3 — DyHKUMOHanNbHble paboune XxapaKTepucTUKU 40 STana onpefeneHns XxapakTepucTuk (Nyck u npuee-
AeHUA B paboyee COCTOSHUE)

CpeaHee HanpskeHue aneMmeHTa B CpeaHAA NNOTHOCTL
BpeMsA Bblgepxku, MNoTHOCTL TOKa, .
2 TeueHue nocriegHux XX MuH (B); MOLLHOCTU JNeMeHTa,
MUH Alcm >
CraHaapTHoe OTKIoHeHue (+ B) Bt/em
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epacbuku: a5 nyduwieao MNOHUMaHUS OCHOBHbIX pe3yibmamos ciedyem eKiodumb apaghuKy USMEHEeHUs 60 epeMe-
HU OCHOBHbIX 8X00HbIX U 8bIXOOHbIX Napamempos rpu fycke u npueedeHuu 8 paboyee cocmosHue.

Ansa kpueol nonapusauuu. i, V, T, Powuen Pronn: Rokuen. Pronm.: RHgwmen. Y RHronnnsa (U e8xo0Hble napamempsi,
ces3aHHble ¢ RH) = f (apems), ucnonb3yomces cpedHUe 3HaYeHUs U yKa3blearomcess cmaHOapmHble OMKIOHEHUS.

J.8.2 OnucaHue stana u pe3ynsTaToB M3MEpPEHUS:

- Hacmpolika napamempoe UcnbimaHutl (Ha4anbHble 8x00Hble apaMempsbl Uclbimarull), eciu ebironHsemcs 6o-
nonHumMenbHas onepayus nocie onepayuu npueederusi 8 paboyee cocmosHue U neped Hacmpolikol ycnoeul 0na Ha-
npsxeHus pasoMkHymol yenu;

- NpUYUHa 3asepuieHusi smana onpedenerus xapakKmepucmuk;

- usmepenus (onucaHue, mabnuyb! unu 2paghuku ¢ exXoOHbIMU U 6bIXOOHbIMU Napamempamu 60 epeMs U3Mepe-
Hus) (Hanpumep, mabnuya c epeMeHeM 6bli0epXKU, IOMHOCMbIO MOKa, HalpsKeHueM U MOoWHOCmbio 0151 Kpueol

nonapusayuu).

Tabnuya J.4— OyHkyUoHanbHble pabovne xapakTepucTUKM B TedeHUe sTana rnonsipusaumm 2

BpeMms Bbigepxku, | MnoTHOCTb Toka, CpefHee HanpsXeHue anemMeHTa, B CpeAHsAA MOLYHOCTb 3rieMeHTa, Br/cm?
MUH Alcm? (NPV CTaHAAPTHBIX OTKIMOHEHUsAX + 2 2 B) | (Mpu cTaHAApTHBIX OTKIOHEHUsX + 22, Br/cm?)

a MpepnonaraeTcs, YTo AOMKHa OLEeHUBaTLCA obLas HeonpeeneHHOCTbL U3MepPeHMiA. PyKoBOACTBO NO OLiEHKe He-
onpegeneHHOCTM n3aMepeHuii cogepxuntea B PykoBogctee MCO/M3BK 98-3 (ISO/IEC Guide 98-3).

rpacpuku:

- ANs Ny4liero NOHMMaHUA OCHOBHbIX Pe3ynTaToB UCTbLITaHUA criegyeT BKITIOYUTb rpadpMKn U3SMEHEHUs1 OCHOBHBIX
BXOJHbIX 1 BEIXOAHbBIX MApaMeTpoB OTHOCUTENBHO BPEMEHM 3Tana onpefereHnsi XxapakrepUcTuk.

Lna kpueol nonapusayuu: i, V, Te, Powen.: Pronns Qotmenr Rronny RHormen. U RH ronnusa (WU 6X00HbIE Napamempb,
cessaHHble ¢ RH) = f (epems);

- OCHOBHbl€ pesyfbraTbhl — OCHOBHbBIE BbIXOAHbIE NapaMeTpbl OTHOCUMTENBHO OCHOBHLIX BXOAHLIX NapameTpoB.

[lna kpusoii nonsapusauuu: V (B) u P (Bm/cm?2) = f (i (A/em2)).

J.8.3 OnucaHwne octaHoBa (ecnu HeobxoaUMo)

J.8.4 OTKNOHEHUs OT METOLMKN

J.9 NMocnenytowan obpaboTka AaHHbIX

Onuceleaemcs omoensHo, eciu Heobxodumo 018 NpumMeHseMmol MemoduKu.

Lns kpusol nonspusauuu Moxem He nompeboeambCs HUYE20, KPOME YXKe onucaHHbIx mabnuy, u epachukos (epa-
ghuxoe u mabnuy, yxe eKoYaroWUX USMeHeHUe HalpsaXeHUa U 8bl4YUCNeHUe NI0MHOCMU MOWHOCMU).

J.10 3akntoueHune u KpUTepMU NpUEMKH

B Hacmoswem pasdene GomKHbl 6bimb daHbl KOMMeHmapuu ONns pesynbmamos UchnbimaHus ¢ yYyemom yenu dax-
HO20 UCnbimaHus U Kpumepuu NpueMKuU, eciiu oHu 6binu onpedeneHsi.
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Mpunoxexnue JA
(cnpaBouHoe)

CBefeHUA 0 COOTBETCTBUM CChbINTOYHbIX MEeXAYHAPOAHbIX AOKYMEHTOB
MeXrocyapcTBeHHbIM CTaHAapTam

Tabnuya OAA1

OBo3HaueHMe CChINOYHOTO CTeneHb O6o3HaveHe N HaMMeHoBaHWe COOTBETCTBYIOLLErO
MeXAyHapoAHOro AOKyMeHTa COOTBETCTBUA MeXrocyAapcTBEHHOro cTaHAapTa
IEC/TS 62282-1:2010 — *
ISO/TS 14687-2:2008 — *

* COOTBETCTBYIOLUMIA MEXTOCYAapCTBEHHbBIA CTaH4apT OTCYTCTBYET.
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