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MpeaucnoBue
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«HayuoHanbHble cmaH8apmebi». Coomeememeayiouias uHgopmayus, yeedomneHus U mekcmsl pasmeuiaom-
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HAUMWOHANBbHBLIA CTAHAAPT POCCUNCKOW ®OERLEPALUUMN

CUCTEMbI ®OTOINEKTPUYECKUE.
KOHTPOJUJIEPbI 3APAOA

Pabouune xapakrepucTUKKn, PyHKLIUOHMPOBAHNE U UCTILITAHUA

Photovoltaic systems. Battery charge controllers. Performance, functioning and tests

Dara BBepeHua — 2017—03—01

1 Obnactb NnpuMmeHeHun

Hacroawmit ctangapt pacnpoCTpaHAETCA Ha KOTPONMepsl 3apsaa, UCTNONb3yemble CO CBUHLIOBO-KUC-
NOTHBIMU aKKyMyNATOPHbIMU GaTapesamu (AB) B HazeMHbIX hOTOINEKTpUUECKUX cuctemax. CtaHaapT ycra-
HaBnMBaeT MUHUManbHble TpeboBaHWA K paboduMm xapakTepuctukam U (pyHKLMOHMPOBAHUIO KOHTPOSMNEPOB
3apsza u COOTBETCTBYIOLLME METOAbI UCMLITAHUN.

Llenb HacTosero craHgapta — obecneyeHne HaaexHOCTU paboThbl KOHTPOMMEPOB 3apsaaa U yBenuye-
Hue cpoka cnyxobl AB.

B HacTosiLLeM CTaHagapTe paccMaTpuBatoTCs cneayome PyHKLMKU KOHTPONNepoB 3apsaaa:

- ynpaBeneHue 3apsaom/paspsaaom Ab;

- B3aumogeiictBue ¢ hoToanekTpudeckon barapeei (Pb), sapsxkatowleii Ab;

- ynpaefeHue Harpy3kom;

- (PyHKUMM 3aWUTBI;

YHKLMM B3aMMOAENCTBUA C ONepaTopoM (Nonb30oBaTenem).

KoHTponnepsbl 3apaga Takke MOryT OCYLLECTBNATL MHbIE YNPABNAOLUME (OYHKLUKU NPU YCIIOBUM, YTO Bbl-
NosIHeHne aTUx OYHKLMIA NPOBEPSAETCA COOTBETCTBYIOLLMMU UCTILITAHUSIMU.

HacTosAwmin cTaHaapt pacnpoCTpaHSAeTcs B TOM YUCHE Ha KOHTPONNepb 3apsaa C LMPOTHO-UMNYNbC-
HOM mMoaynsumen Toka sapaga (LUMM-koHTponnepbl) M KOHTPOMnepbl 3apsiaa ¢ hyHKUMENn cnexeHusn 3a Toy-
KON MakcumManbHow MowwHocT (CTMM-KOHTpOnnepsbl).

MpumedaHne — [ns obecneveHus apdekTBHOrO 3apsiaa Ab B KOHTpornepax 3apsga AonycKaeTca npume-
HSTb pasnWyYHble METOALI, TPeGoBaHMA HACTOSALLEro CTaHAapTa He OrpaHMuYMBaloT BO3MOXHOCTU NMPUMEHEHUS PELLeHNN,
He BKITIO4YEHHBIX B HACTOALLWA CTaHAapT.

Hacrosiwuii cTaHaapT NpMMEHUM Takoke K KOHTponnepam 3apsaa, Ucnonb3yembiM ¢ ApyruMu TUnamu
AB, HanpuMep C HUKENb-KaAMWEBLIMU, UNN APYIMMW HAKONUTENAMU dHePrMu. B sTom cnyyae Heo6xoanmo
MCNOSb30BaTb COOTBETCTBYIOLME 3HAYEHUA HANPSDKEHNI aneMeHTa AB u, BO3MOXHO, CKOppEeKTMpoBaTh Tpe-
6oBaHUs K UCTIbITAaTENBHOMY 000PYAOBAHUIO, ECITM KOHTPONMEPbI 3apsaa PacCUMTaHbl HA HANPSXKEHUSA BbiLLE
120 B vnu Toku Bbile 100 A.

Hacroswmii ctaHaapTt AOMKeH NPUMEHATLCA COBMECTHO ¢ FOCT P MOK 62093 B 4acTu, He paccMo-
TPEHHOMW B HACTOSILLEM CTaHAapTe, B TOM Yncne B Yactu TpeGoBaHMi U METOA0B UCTILITAHUNA, CBA3AHHLIX C
BHELLHUMU BO3AEWCTBUSIMU U YCIIOBUSIMM SKCTyaTaLum KOHTPONNEPOB 3apsaaa.

MspaHue ocduumnansHoe
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2 HopmaTtuBHbI€ CCbINKU

B HacToswemM craHgapre Mcnosnib3oBaHbl HOPMaTUBHbLIE CCbISIKM HA cneayouue CTaHaapThbl:
FOCT P MOK 62093—2013 Cucmembi ¢homoanekmpudeckue. KoMnoHeHMb! ¢homoanieKmpuyecKux
cucmem. MemoObi ucrnibimaHuli Ha cmolKocMb K 6HEUWHUM 8030elicmeusiM

MpumevyaHue — [pu NONbL3OBaHUM HACTOSILLUM CTaHZapTOM LieriecooGpasHo NpoBepUTL AeHCTBME CChINO-
HbIX CTaHAapToB B MHOPMAaLMOHHOW cucTeMe 06LLero Nonb3oBaHUA — Ha ouULUManbHOM caiiTe degepanbHoro areHT-
CTBa MO TEXHUYECKOMY PETryrMpoBaH1io U METPONIOTUK B ceTU MHTEPHET Unu no eXxerogHoMy WHGOPMaLUOHHOMY yKa3sa-
Tento «HauuoHarbHble CTaHAapTbi», KOTOPLI OnyBnvKoBaH Mo COCTOSIHUIO Ha 1 sIHBapsi TEKYLEro roga, U no Bhinyckam
eXeMecAYHOro MHOPMaLMOHHOIO ykasaTens «HauuoHanbHble cTaHgapThi» 3a TekyLwuii rog. Ecnn 3amMeHeH cebinoyHbIi
CTaHfapT, Ha KOTOpLIA JaHa HeAaTMpoBaHHas CChlflka, TO PEKOMEHAYETCS UCTONbL30BaThL AEACTBYIOLLYIO BEPCUIO STOrO
CTaHfjapTa € YY4ETOM BCEX BHECEHHLIX B JaHHYIO BEPCUIO U3MEHEHUIA. Ecnin 3aMeHeH CCHINOYHbIA CTaHAapT, Ha KOTOpbIiA
JlaHa AlaTMpoBaHHas CChiNka, To PEKOMEHAYETCS UCTOoMNb30BaTh BEPCUIO STOTO CTaHAapTa C yKa3aHHbIM BbiLLE FOA0M yT-
BepxaeHus (NnpuHaTus). Ecnn nocne yTBepxaeHWs HacTOsILLEro cTaHaapTa B CChINOYHBIA CTaHAAPT, Ha KOTOPLIA AaHa
JlaTUpoBaHHas cchbifika, BHECEHO U3MEHeHUe, 3aTparuBatollee NnofoXeHue, Ha KOTOPOe [laHa CChifika, TO 3TO NOMOoXeHne
pekoMeHAYyeTCs NpUMeHsITb 6e3 ydeTa fJaHHOrO U3MeHeHUs. Ecnn cebinoyHblil cTaHfapT oTMeHeH 6e3 3aMeHbl, To norno-
XeHWe, B KOTOPOM flaHa CChINKa Ha Hero, PEKOMEeHZYEeTCs MPUMEHSITh B YacTH, He 3aTparusatoLyeit 3Ty cebiky.

3 TepMUHbI U onpeaeneHns

B HacTosLleM cTaHaapTe NPUMEHEHBI CeAYIOLLME TEPMUHBI C COOTBETCTBYIOLMMU OnNpeaeneHnsMu:

3.1 kOHTpoOMnnep 3apsaa akKyMynaTOpHOW 6aTapeu, KOHTpornep 3apaga [battery charge controller
(BCC)]: OGnekTpoHHOE yCTPOUCTBO, KOTOPOE KOHTPONUPYET 3apsa u paspsaa Ab B )OTO3NEKTPUYECKON CUCTe-
Me, a TaKKe MOXET BbINOSTHATb Apyrne yHKLMKU, CBA3aHHbIE C COBMECTHbLIM DYHKUMOHUpOoBaHUeM b, Ab u
Harpysku.

MpumevaHne — OyHKUUIO yNpaBneHWs 3apsaom/paspsaom (DyHKUWUIO KOHTponnepa 3apsaa) MOXET Bblnon-
HATbL COOTBETCTBYIOLLAA NofjcUcCTeMa Jpyroro yCTpoiicTea, HanpuMmep, UHBEpTOpa.

3.2 aneMeHT aKKyMyJnATOPHOWU GaTtapewn, anemeHT AB (cell): HaumeHbluee HegenuMmoe yCcTpoMCTBO
Ans NpAMOro Npeobpa3oBaHUsA ANEKTPUHECKON 3HEPTUU B XMMUYECKYIO SHEPTUIO, HAKOMIEHUSA U COXPaHeHUs
XUMMUYECKOIN SHeprum n obpaTHoro npeobpasoBaHUsi XMMUYECKOW SHEPrUM B ANEKTPUYECKYIO 3HEPruIo, ycTa-
HaBMMBaeMOE HENOCPEACTBEHHO B Cekumsx Ab 1 He uMeloLLee cOBCTBEHHOIO Kopnyca.

3.3 akkymynsaTop: AnemeHT AB B COOCTBEHHOM KOpMyce.

MpuMmedyaHne — AKKyMyNSTOP MOXET UCMONb30BATHLCA Kak YacTb AB Ui Kak oT4enbHOe YCTPOWCTBO.

3.4 akkymynaTopHaa 6atapes; Ab (battery): Heckonbko anemeHToB AB Unu akkymynsTtopoB, anekTpu-
YeCcKu CoeanHEHHbIX Mexay coboi onpeaeneHHsIM 06pasom. NMog TepMuHOM «AB» B HACTOAILLEM cTaHAapTe
TaKke NoHMMaloT Heckonbko AB, coeauHeHHbIX BMecTe — Briok AB.

MpumevyaHue — AB MOXET COCTOSTb TONLKO U3 OAHOIO akKyMYNATOpa, ecrnu akkyMynsTop 3akriodeH B Jo-
NONMHUTENBHbIA BHELIHWIA KOpryc, BHYTPW KOTOPOro pasMelleHbl [OMNONHATENBHbIE KOMMOHEHTLI, Hanpumep, AaT4uK TeM-
nepaTypebl, NpefoXpaHUTENb U T. M.

3.5 ¢oroanekTpuueckan bartapes; ®b (photovoltaic array, PV array): Yacte h0TO3NEKTPUIECKON CU-
CTeMbl, npeobpa3sytoLlas aHepruio ConHLa B 3NEeKTPUYECKYI0 SHEPTUIO C NOMOLLBIO NPSAMOTO Npeobpa3oBaHus.

3.6 HauanbHbIl 3apag (bulk charge): MNepsbii 3Tan 3apsiaa Ab, npeaHasHaYeHHbIM ANs Kak MOXHO 60-
nee ObICTPOro BOCCTaHOBNEHUA 3apsiaa Ab, npu koTopom Ha AB nogaeTcsa Becb TOK, reHepupyembii $b, unu
MaKcuMManbHbIn pabounii TOK KOHTpoNNepa 3apsiaa.

M pnmMmedaHne — Takke NPUMEHAT TEPMUHBI-CUHOHUMbI «CTapTOBbIVI 3apag» unu «0OBEMHbIA 3apag».

3.7 HavanbHoe HanpsikeHue (bulk voltage): MNMoporoBoe 3Ha4YeHNe HaNPSKEHUS1, KOTOPOE UCNONb3YyeTCA
B KOHTpOnnepe 3apsaaa a4na usMeHeHus pexkmma 3apaga Ab ¢ HauanbHOro 3apaga Ha criegylowuin aTan 3a-
psaa Ab.

3.8 Bpemsa HayanbHoro 3apsaga (bulk charge delay time): Bpemsa nepsoro atana 3apaga Ab ot Hauana
3apsija 40 MOMEHTA, Korga Hanps»keHue Ha Bbixogax AB 4OCTUTHET 3HaYEeHUS Ha4anbHOro HanpPsHKEHUS.

3.9 BblpaBHMBawWM 3apag (equalise charge): 3tan 3apsga AB C OTHOCUTENbLHO BLICOKMM Hanpsbke-
HUEM, NogaepXXMBaeMbliM ONpeaerieHHoe BpeMs. YnpasrneHue 3apsaomM COCTOMT B NOAAEepXKaHUU NMOCTOSAH-
HOro ToKka nnn noCToAHHOIo Hanps>keHus nubo Toro u Aapyroro. 3Tan npeaHasHa4veH and npuBeaeHus Bcex
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6aHOK aKKyMyNATOPOB B O4MHAKOBOE 3apSXKEHHOE COCTOSIHWE, BbIPABHUBAHWUA HEOAHOPOAHOCTM 3NEKTPONUTA
B 3anOfIHEHHBbIX BaHKax akKyMyNATOPOB 3a CYET reHepauun B HUX rasa W nepeMellnBaHuUsl aNeKTponuTa u
yCTpaHeHUs ONAaCHOCTU HEHOPMaNbHOW CynbaTusaymu.

3.10 sbipaBHUBarowmnin Tok (equalise current): MOCTOSIHHBIN TOK, NPUNOXEHHbIN K AB Ha Bpemsi Bblpas-
HUBaIOLLEro 3apaaa, obbiuHO 3agaBaemblii srotoputenem Ab.

3.11 BbipaBHUBalowee HanpspkeHue (equalise voltage): Hanpsikenue, kotopoe cosnaetcs B AB Ha
aTane BbIPAaBHMBAIOLLIETO 3apAAa. 3TO HANPSHXKEHME BbILLIE HANPSHKEHUA ra3000pa30BaHMSA U HUXKE MAKCUMaTb-
HOro AONYCTUMOTO HanNpshKeHUA, koTopoe AB MOXeT Bbigepxarb 6e3 noBpeXxxaeHuit.

3.12 Bpema BbipaBHUBaHUA (equalise time): Bpems ot Toro MmoMeHTa, koraa Ab focTUrna BbipaBHUBA-
IOLWLEero HanpsXeHus1, 40 MOMEHTA, KOrAa BbIPABHMBAIOLLEE HAMPSHKEHUE MEHAETCA HA HanpshkeHue crneayto-
Liero atana sapsaa.

3.13 nognepxuBarowmunin 3apsag (float charge): 3tan 3apsiga Ab ¢ NOCTOSAHHLIM HaNPSXXEHMEM, KOTOPOE
HWXe HanpsbkeHusi ra3000pa30BaHUA U NpY KOTOPOM 3aBepLUAETCA Uukn 3apsga AB u BocnonHsieTcs camo-
paspsa.

MpuMeyaHue — TakKe NPUMEHAIOT TEPMUHBLI-CUHOHMMBI «MMaBaloWMA 3apag» UNU «KKOMMNEHCUpPYHOLLUA
3apsaa».

3.14 noppepxuBatowee HanpsokeHnue (float voltage): MuHumansHoe HanpsbkeHue, Heobxogumoe ans
BOCMNONHEHUSA BHYTPEHHUX NoTepb AB.

3.15 Touka otknroueHusn Harpy3skm (load disconnect point): Ycnosue (3HavyeHne KOHTPONUPYEMOro na-
pameTpa — yCTaBKa KOHTponnepa 3apsaa), npyu KOTOPOM KOHTPONNep 3apsaa OTKNo4aeT nogadvy nuTaHust Ha
Harpy3sky oT AB, Ans Toro 4to6bl NpeaoxpaHuTbL AB oT nepepa3spsaa, unu npu KOTOPOM BKIIOYAIOTCA CUTHATU-
3auma unu npegynpexaeHne o HegonycTMmo HU3KoMm 3apsiae Ab.

3.16 oTKno4YeHne No HU3KOMy Hanpspke HuKo; OHH: Touka oTknioYeHns Harpy3sku (yCTaBka KOHTponne-
pa 3apsaa) npu onpeaeneHHoM 3Ha4YeHUn HanpsxeHus Ha Bbixoaax Ab.

3.17 Touka BOCCTaHOBNEHUA NUTaHnA Harpy3ku (load reconnect point): Ycnosue (3Ha4eHUe KOHTPO-
NMpyemMoro napameTpa — ycTaBka KOHTponnepa 3apsaa), npyu KOTOpOM KOHTPOSep 3apsiga CHOBA BKNOYaeT
noaayy NUTaHWA Ha Harpysky ot AB unu npu KOTOPOM OTKIMIOHAIOTCA CUrHANU3aUusa Unn NpeaynpexaeHne o
HeaonycTMMO HU3KOM 3apsiae AB, UTO CBUAETENLCTBYET O COCTOAHUM 3apaga AB, MUHUManNbLHO AOCTAaTOYHOM
ANA NUTaHWUA Harpy3sKku.

3.18 BKIOYEHME NO HU3KOMY HanpskeHuro; BHH: Touka BocCTaHOBNEHUA NUTaHUA Harpy3ku (ycras-
Ka KOHTponnepa 3apsga) npu onpeaeneHHOM 3Ha4YeHUU HanpsXKeHUA Ha Bbixoaax Ab.

3.19 camoHacTpanBaeMbliil [anropuTM M3MEHEHUA YCTABOK KOHTponnepa 3apaga] (self-adaptive):
AnropuTM U3MEHEHUs YCTaBOK KOHTposepa 3apsaaa, OCHOBaHHbLIN Ha pacveTe COCTOAHUA 3apsaaa, NpeabICTo-
pvK COCTOSIHMIA 3apsAga U T. M. UInu ux KOMGuHauum.

3.20 ycTaBKa KOHTpornepa 3apsga (charge controller set-point): 3HaueHue koHTponupyemoro paboye-
ro napametpa AB (Toka, Hanps>XeHUs, BpeMEHU, CTENEHU 3apsaaa U T. N.), NP1 AOCTUXKEHUU KOTOPOrO KOHTPON-
nep 3apsiga U3MEHSIET pexxum 3apsiaa unu pabotsl AB unu cpabatbiBaeT(loT) cpeacTBo(a) 3aLuThbl.

3.21 TeMnepatypHas nonpaBka K yCTaBke HanpAXeHUA KOHUA 3apaaHoro uukna (temperature
compensation for end of charge voltage set-points): 3asucawui ot rTemneparypbl KOI(PDPULNEHT, HA KOTOPLIN
U3MEHSIETCA YCTaBKa HanpsXeHus KoHua 3apsga Ab, ecnu Temnepatypa AB oTnnMyaeTca OT HOMUHaNbLHOW
(06bI4HO 25 °C). B A0ONONHEHKUE K STOMY TEMNEepaTypHOMY KOI(h(PULMEHTY CyLLECTBYIOT MUHUMASbHbIV U MaK-
CMMarnbHblid Npeaens NONPaBok NO TEMNEPAaType, KOTOPbIE CREAYET YYUTLIBATL (TO €CTb YCTABKN HANPSXKEHUA
JOMXKHbI ObITb OrpaHUYeHbl ONPeAEneHHbIM ANana3oHoM).

4 Tpe6oBaHUA k pabounm xapakrepucTtukam v hbyHKLLMOHUPOBaAHUIO

4.1 O6mume nonoxeHun

KoHTponnep 3apsga A4omkeH COOTBETCTBOBATL TUNY U xapakTepuctukam AB, Ana npuMeHeHus ¢ KoTo-
po OH NpeagHa3sHayeH, paboTatowemy coBMecTHo ¢ AB o6opyaoBaHuio hoToanekTpuyeckoi cuctemMsl (horto-
anekTpuyeckoit batapee u Harpy3ke), a Takxke Tpe6oBaHUAM (POTOINEKTPUYECKOW CUCTEMBI, Ana paboTbl B
KOTOpOW npegHasHayeHbl AB u koHTponnep 3apsaa.

KoHTponnep 3apsina A0MMKeH OCYLLECTBNSATL ynpaBneHue npoueccoM sapsaa/paspsaaa Ab u nuraHuem
Harpy3ku oT AB, a Takke 3awuty AB nNo COOTBETCTBYIOLLUM yCTaBKaMm.

MuHuUManbHbI HABOP (DYHKLMIA, KOTOpbIE AOMMKEH BLINOMHATL KOHTPONNEP 3apaaa, ykasaH B pasaene 1.
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4.2 Pexxum 3apsga

4.2.1 ObsasarenbHble 3Tanbl 3apsaa
KoHTponnepsbl 3apsja AOMkHbI PEeann3oBbiBaTh N0 MEHbLUEW Mepe aTanbl Ha4YanbHOoro 3apsaa u nog-
aepxusatowero sapsga Ab.

Mn pnMmevyaHune — B COI'IpOBOAVITeJ'IbHOVI OOKYyMeHTaluun Ha KOHTponnepkbl 3apAa pa3Hble U3rotoButenn Mo-
YT NO-pa3HOMY HasblBaTbk 3Tanbl 3apAja, NnpuBedeHHble B HacTosAWeM CTaH4apTe. CnenyeT O6paTVITI= BHUMaHUe Ha
TO, 4TOGHI NpaBUNbHO YCTAaHOBUTL 3apsAfHble XapaKTepPUCTUKN KaX[oro KOHKPETHOro KoHTpomnnepa 3apsafa U ornpe-
AennTb COOTBETCTBME TEPMUHONOIUN conpoaogMTeanoﬁ AOKyMeHTaluuu C TepMI/IHOJ'IOFI/IeVI, I'IpI/IHFlTOVI B HacTtoAlem
CTaHpapTe.

4.2.2 PekoMeHayeMble 3Tanbl 3apaga

B nononHeHue k TpeboBaHuaM no 4.2.1 pekoMmeHayeTcs, YToObl KOHTPOMMEPLI 3apsiaa Nepuognyecku
npoBOAMNM BbipaBHMBaOLIMI 3apsag Ab, ecnv oH gonyctum ana aaHHoro tuna Ab. BeipaBHuBaoWwmii 3apsaj
AB aomeH NpoBOAMTLCA HE Yalle OAHOro pasa B CEMb AHEN.

MpumMedaHune — KoHTpONNepsl 3apsga Takke MOryT BbINOMHSATL Apyrue aTanbl 3apsja.

4.3 MNMpepenbHble COCTOAHUA 3apsiga/paspana

4.3.1 3awmTa aKkKyMynaTOpHOIN 6aTtapeu oT nepesapsaaa

KoHTponnep 3apsaga AOMKEH perynupoBarb BENUYMHY Toka, noctynatowero Ha Ab ot ®b, unu otknio-
yaTb ero nogady npu AOCTUXEHUM 3a4aHHOMO U3roTOBUTENEM YPOBHS KOHUA 3apsaa Ab Bo usbexxaHue nepe-
3apsaga Ab.

CootBetcTeue TpeboBaHUAM NPOBEPAETCA UCMbITAHNSAMU NO 5.4.

4.3.2 3awmuTa aKkkyMynATOPHOM 6aTtapeun oT nepepaspsaa

KoHTposnnep 3apsaa AOSMKEH OCYLLECTBNATL 3awuTy AB OT nepepaspsaga OAHUM U3 crieayloLmx cno-
cobosB:

- OTKIOYeHueM Harpysku ot Ab;

- nepegadqei ynpasnsoLLero curHana Ha OTkIioYeHue Harpysku ot Ab BHELLHUM YCTPOWCTBOM,;

- BKIIOYMEHUEM NpeaynpexaaroLllen curHanusaumm.

MpuMedaHue — [Ons sawmutel AB oT nepepaspsaga Ab aomkHa BbiTb 06a3aTENbHO OTKAOMEHA OT HarpysKu.
OpfHaKo B TO BPeMsi Kak OCYLLECTBMeHWe KOHTPONIepoM 3apsga sawuTel AB oT nepepaspsaga asnaetca obasaTenbHoOM
YHKLMeE KOHTpoNNepa 3apsaa, peanudaLns SToN 3aLuTl C NOMOLLBIO OTKIIOMEHUS Harpy3Kku ABNSETCA peKOMeHayeMOoN
YHKLUWeER KoHTpornepa 3apsga. KoHTponnep sapsaa MOXeT ocywecTBnaTb 3awuty AB oT nepepaspsga ¢ NnomMoLyblo
rnofayu ynpasnsroLLlero curHana Ha BHELLHee YCTPOWCTBO UNKN BKMIOYEHUA CUrHanu3auun. B aToM cnydae oTknoYeHne
Harpyskv o6s3aTenbHO JOMKHO OCYLLECTBNATLCA BHELLHUM YCTPOWCTBOM UNKU ONepaTopoMm.

Ecnu 3awmTa AB oT nepepaspsga OCYyLLECTBMNAETCA C NOMOLLBIO 3BYKOBOTO UMW BU3YyanbHOTO Npeaynpex-
JaloLero curHana, KoTopblii NPeanuCchLIBAET onepaTtopy (Monb3osarenio) poToaNeKkTpU4eckon cUCTEMbI OT-
KIMIOYUTL BCIO UMW HEOCHOBHYIO Harpysky, 9T0 JOMKHO ObITb ICHO yKa3aHO B PYKOBOACTBE NO 3KCNnyaTauuu
KOHTponnepa sapsaga.

OTknoveHune Harpyskm oT AB AOMKHO BbINOMHATLCA NUGO HENOCPEACTBEHHO KOHTPONNEPOM 3apsaa,
nubo BHELUHUM YCTPOMCTBOM MO CUrHarsy oT KOHTposinepa 3apsga. Ecnv koHTponnep 3apsaa cam oTkno4aet
Harpy3ky, OH 0mkeH ObITb OCHALLEH BCTPOEHHbIM BbIKMIOMATENEM Harpy3Ku.

Ecnu 3awmTa ot nepepaspsga AbB 3aBUCUT OT YCTaHOBKM BHELLUHEro yCTpoOMCTBa (Hanpumep, MHBEpTO-
pa), KOTOpPOE OCYLLECTBIAET OTKMIOHYEHME Harpy3ku oT AB no curHany KOHTponnepa 3apsga, 9To 4OMKHO ObiTb
SICHO YKa3aHO B PYKOBOACTBE MO MOHTAaXy.

3awwmTta AB 0T nepepaspsga MOXeT ObITb BKMIOYEHa NO AOCTUXEHUU HanpsXXeHWeM, u3mMepsemMbiM Ha
Bbixogax AB, TpebGyemoro s3Ha4yeHusi, No AOCTUXKEHUM COCTOsIHUEM 3apaaa AB pacyeTHOro YpoBHS, NO UX KOM-
OuHaUMW UM No MHOMY anropuTMy. YCTaBku 3awmTbl AB oT nepepaspsaga mMoryT ObiTb CKOPPEKTUPOBAHbLI MO
TOKY.

Ecnu B kOHTpONnepe 3apsiga UCMONb3YETCst HECKONMBbKO YCTABOK OTKIIOYEHUST Harpy3ku, Kaxkaas U3 Hux
AomkHa BbITb NpoBepeHa UCMbITAHUAMM U OHW A0IKHbI BbITh YETKO Pa3nuyMMbl C MOMOLLbH CPeACTB B3aMMO-
Oe’cTBMA C ONepaTopom U/Mnu ¢ NOMOLLbIO CONPOBOAUTENbBHOWM AOKYMEHTaLUN.

CootBeTcTBUE TPeOOBAHUSAM NPOBEPAETCS UCTbITAHUAMK NO 5.5.

B Tex cnyvasx, koraa 3awmTa AB ot nepepaspsiaa obecnevmBaeTca ¢ NOMOLLBIO OTKIIIOYEHUA Harpys3ku,
UCnbITAaHUAMKU NO 5.5 AOMKHbI ObITb NPOBEPEHbI YCTABKW ANS OTKIOMEHUA U BOCCTAHOBMEHMA NUTAHUA Ha-
rPYy3Ku.
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4.4 YctaBku

4.4.1 O6wme Tpe6oBaHUA

YcTaBku KOHTponnepa 3apsaa AOMKHbI COOTBETCTBOBATL TUMY M xapakTepuctukam AB, ana npyumeHe-
HUS C KOTOPOW NpeAHa3Ha4eH KOHTPOMNNep 3apsaaa, a Takke Tuny paboTaroLlero COBMECTHO C Hell 06opya0Ba-
HUA POTOSMEKTPUYECKON CUCTEMBI (PB M Harpy3skn).

YcTaBkM B COOTBETCTBUM € TUNOM AB AOMKHBI ObITh YCTAHOBMEHBI B KOHTPOMNNEPe 3apsaa U3rotoBure-
neM 1 yKkasaHbl UM B COMPOBOAWUTENBHON AOKYMEHTauuu, UK yCTaBKkM AOMKHbI HACTPaUBaTLCA O4HUM UMK
HECKOMBbKMMMW U3 CEeAYHOLLMX CNoCcO00B:

- NOCPEeACTBOM MHAUBUAYANBHOW YCTAHOBKM YCTABOK ONEPaToOpOM;

- Bbibopa onepatopom Tuna AB, 3anoxeHHOro B Nporpamme KOHTpornnepa 3apsaa;

- aBTOMaTU4yecKMM onpeaeneHuemM Tuna Ab KoHTponnepoMm 3apsaa.

Hactpoiika ycTaBoK A0MmKHa OCYLLECTBNATLCA NMBO annapatHbIMKU MeTogamu, Nbo nporpamMmupoBaHu-
€M C UCNonb30BaHWeM CpeaCTB B3aMMOAENCTBUSA C OnepaTopom, NMBO HACTPOMKOM YCTaBOK NO NpunaraemMbim
pykoBOACTBaM.

YcTaBku KOHTponsiepa 3apsaa A0miHbl ObITb NPOBEPSAEMbI UCNbITAHUAMM.

Ona camoHacTpauBaemblX YCTaBOK, YCTAHOBKA KOTOPbIX OCHOBAHA Ha CMOXHbIX anroputmax, A0spkHa
ObITb NPeayCMOTPEHA BO3MOXHOCTb MX NPOBEPKM C UCMONb30BAHUEM COMPOBOAUTESNBHOW JAOKYMEHTaUUU ¢
AaHHbIX, NpeaocTaBnNAeMbIX CpeACcTBaMU B3aMMOAENCTBUA ¢ onepaTtopoM. [ins KOHTponnepos 3apsaa ¢ Ta-
KMM cnoco6GoM yrnpaBneHus NporpamMmMbl CNbITAHUIA He pa3paboTaHsbl.

NMpumMmedaHne — HacTpanBaemble ycTaBku MOTYT He Tpe6oBaTLCA ANS KOHTPONNEPOB 3apsaa, NpeaHasHaveH-
HbIX 4NA POTOINEKTPUHECKUX CUCTEM Manoi MowHOCTU (MeHee 250 BT) 1 Ana KOHKpeTHbIX TMnoB Ab.

B AOKyMeHTaLun Ha KOHTponnep 3apsaa, B TOM YACHE B ONUCAHUM CPEACTB B3aMMOAENCTBUA C onepa-
TOPOM, AOMXKHbI ObITb ACHO U3NOXKEHLI anrOPUTMbl U KPUTEPUU, UCNOMNb3YEMbIE AN ONpeaeneHnsa yCTaBok,
€nocobbl BLICTABNEHUS YCTABOK.

4.4.2 TOYHOCTBL U3MepPeHusi NnapamMeTpoB

Bce napameTpbl, N0 KOTOPbIM BbICTABMEHbI YCTABKU U OCYLLECTBIIAETCA YNpaBneHue npoueccom pabotsl
AB, 0OMKHBI M3MEPATLCA KOHTPONNEepPOM 3apsaa ¢ Tpebyemon TOUHOCTbIO.

TOYHOCTb U3MEPEHNST HANPSHKEHUS A0MKHA ObITb HEe XyXe £ 1 %.

TOYHOCTb M3MEpPEeHUI NapaMeTpoB AN YCTABOK OTKIOYEHUS/BOCCTAHOBNEHUS NUTAHUS Harpy3ku 4Ok
Ha ObITb HE XyXxe + 2 %.

CootBeTcTBME TPEOOBAHUSIM NPOBEPSAETCA UCTIbITAHUAMU NO 5.4 1 5.5.

4.4.3 3awumTa yctaBoK

YcraBkn 3apaga AomkHbl ObiTb 3alMLeHbl OT CNYyYanHOro M3MeHeHus. MIamMeHeHne ycTaBOK AOMMKHO
ObITb NPeaHaMePEHHbIM U 060CHOBAHHbLIM AENCTBUEM.

MpumedaHue 1 — [daHHoe TpeGoBaHWe He PacnpoOCTPaHAETCA Ha KOHTpommepsl 3apsafaa ¢ (UKCUPOBaHHBIMUI
ycTaBKaMu.

MpuMmevyaHune 2 — Mcnonb3oBaHWe MHCTPYMEHTa WM 3alluTa naponeM NpU3HaroTCs JOCTaTOMHBIMU Mepamu
3almThI.

CootBeTcTBUE TpeboBaHWAM NPOBEPSAETCS BU3yarbHbIM KOHTPONEM U NO CONPOBOAUTENBHON AOKYMEH-
Tauwmm, a Takxe cnocobomM, COOTBETCTBYIOLLMM WUCMONb30BAHHBLIM MEpaM 3aLLUTbl, HANMPUMEP, C NPUMEHEHUEM
Lyna AOCTYNHOCTU.

4.4.4 Koppekumsa ycTaBoK nNo Temneparype

B koHTponnepe 3apsaaa AomkHa ObiTb NPeayCMOTPEHa KOPPEKUUs No TemnepaType yCTaBoK BbICOKOTO
HanpshkeHUA HayanbHOro 3apsza, NoAAEPKUBAIOLLErO 3apsiaa U APpYrux STanoB unu KOHUA 3apsiaa. PekomeH-
AyeTca Koppekuusa no temneparype BCex yCTaBok.

Mpu KOppPeKUUM NO TemnepaType CneayeT yuuTbiBaTbh HE TOMbKO TEMMNEPATYPHYIO NONpPaBskKy, HO U MUHK-
ManbHbIA U MakCUMarbHbIA Npeaensl NONpaBokK Mo TeMNEPaType, TO €CTb YCTaBKMU AOSKHbI ObITb OrPaHUYeHbI
onpeaeneHHbIM AuanasoHoM.

Ins koHkpeTHOro Tuna AB npeaycmMoTpeHHas KoppekLMsa YCTaBoK Mo TeMnepaType J0MKHA BbIMOMHATb-
Cs1 B COOTBETCTBUM C PEKOMEHAALUMSAMU N3rOTOBUTENS. BennunHa Koppekumu yCTaBoK no Temneparype Aomk-
Ha ObITb yKa3aHa B CONPOBOAMTENLHOW AOKYMEHTALMM KOHTPONNepa 3apsaa.

MpumedaHue — WM3rotoBUTENM CBUHLIOBO-KUCNOTHLIX AB 06bIMHO 3aatoT kKO3ULMEHT KOPPEKLMK No TeM-
nepatype paBHblM MuHyc 5 MB/°C/anemeHT AB.

CootBeTcTBME TPpeOOBaHUSIM NPOBEPSAETCA NPU UCMbITAHUAX M0 5.4 1 5.5.
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4.4.5 Y4yeT nageHua HanpsHkeHus

B koHTponnepe 3apsaa AoskHa ObiTb NPeayCMOTPEHa KOPPEKLUMSI HANPSHKEHNUA Ha BENUYUHY NafIEHNs
HanpsbkeHuA B kabensax/npoeogax Ab, nu6o B PyKOBOACTBE NO MOHTAXy KOHTpornepa 3apaaa A0mkHbI ObITb
npuBeaeHbl PEKOMEHAALMU MO CHKEHUIO NAAEHUS HANPSHKEHUSA.

Tak kak Ana 3awmtbl B OT CBEPXTOKOB, BO3HMKAIOLMX B AB, annapar 3awmTtbl OT CBEPXTOKOB YCTaHAaB-
NUBaETCA Mexay KOHTponnepom 3apsaa u Ab, notepu HanpspkeHusl, CBA3aHHbIE C yKasaHHbIM annaparom,
TaKke AOMKHbI ObITb YUTEHbI NPU KOPPEKLIMMN HaNPSDKEHUS.

Ecnu B KOHTpONnepe 3apsaga NnpeaycMoTpeHbl CUrHanbHble kabenu AB, OH A0mKeH hyHKLIMOHUPOBATL Kak C
HUMU, Tak u 6e3 HUX. 3TO HeoBX0AUMO ANA 3aLUMTLI KOHTPONNepa 3apsaa npyu HeNPeaycMOTPEHHOM OTCOeaAUHe-
HUK curHanbHbIX kabenen AB. CooteeTcTBUE 3TOMY TpeboBaHMIO NpoBepseTcs No 5.4 u 5.5, npoBoas ucnbiTaHUs
KOHTpONsepos 3apsiaa npu 25 °C kak ¢ NOAKMOYEHHbIMU, TaK U C OTKIMIOYEHHBLIMU CUTHAMNbHLIMK Kabenamu.

4.5 MNpenorepaweHune paspaga akKkymynatopHon 6atapeu Ha poToanekTpuveckyro 6arapeto

Ons npegotepauweHus paspsaa Ab KOHTponnep 3apsaa AOIMKEH orpaHuYnBaTb 06paTHbin TOK OT AB K
@b B HOYHOE BpemA. O6paTHbIli Tk oT AB k ®B gomkeH coctaBnsath He 6onee 0,1 % 0T HOMUHANbLHOTO BXOA-
HOro TOKa KoHTponnepa sapsaa or ®b npu HanpspkeHnn Ha AB, paBHOM HOMUHaNBLHOMY.

4.6 TpeGoBaHUA K 3HEPreTUYECKNM XapaKTepucTUKam

4.6.1 CoGcTBeHHOE NOTpebneHue B pexume OXuaaHUA

Mpwn orcyTcTBUM Nogaym Toka oT b u/unu npu OTCYTCTBUM NoAaym Toka ot Ab Ha Harpy3ky cO6CTBEH-
Hoe noTtpebneHne KOHTponnepa 3apsaa A0KHO oTBeyaTb TpeboBaHusAM, ykazaHHbIM B Tabnuue 1, npu Ha-
npskeHun 2,1 B Ha anemeHT AB £ 2 % 1 TeMmnepartype okpy»xatoLuen cpeasbl (25 + 2) °C.

Tabnuya 1— TpeboaHusa kK cobcTBeHHOMY NOTPebreHnio KOHTPONNEepoB 3apsaa

HoMuHaneHLIN TOK 3apsaa MakcumanbHoe cobcTBeHHoe noTpebnexune
MeHree 5 A 5 MA
Ot 5 fo 50 A BKNHOYUTENBHO 0,1 % HOMUHANbLHOro Toka 3apsga
Bornee 50 A 50 MA

MpumevyaHue — YcTaHoBMEHHbIE B Tabnuue 1 NpeAentl OTHOCATCA K PEXUMY KOHTpOMrepa 3apsifa «HOHHoe Bpe-
Msi». [py HanM4umM Takoro BCNoMoraTenisHoro 06opyaoBaHus, kak Npubopel ynpasneHus Harpy3koi, MOHUTOPLI, PerncTpaTtopsbl
JaHHbIX U T. N., KOTOPbIE MOMNyYatoT NUTaHWE OT KOHTponnepa 3apsga, Ux HeoBxoguMO Mo BO3MOXHOCTU BbIKIIOHUTL UMK OT-
KIIOYMTE OT KOHTpONNepa 3apsiga Npy oTCYTCTBUM nogadun Toka oT OB nocne oTKNIoHEHUs NMTaHns Harpysku (paspsaga Ab).

CooTBeTcTBUE TPEOOBAHUAM ONPEAENAOT UCNbITAHUAMU NO 5.7.

4.6.2 KNnAQ

OueHka KM npeobpazoBaHusi KOHTponnepa 3apsaa NpoBoaUTCSA Npu Toke 3apaaa, pasHom ot 10 % ao
100 % HOMWMHAamNbLHOTO TOKAa 3apsaaa, HanpsbkeHun 2,2 B Ha anemeHT AB £ 2 % n TeMnepartype OKpyXatoLLen
cpeabl (25 £ 2) °C.

KM onpeaenstor no pesynbraTtam UCMNbITAHUN COrnNacHo 5.8.

4.7 Tpe6oBaHus 6e30MacHOCTH

4.7.1 TennoBble XapaKTepPUCTUKN

KoHTponnep 3apsaa AOMmKeH YHKUMOHUpoBaTL 6e3 noBpexaeHuin npu HOMUHANLHOM BXOAHOM Toke/
MOLLUHOCTU CO CTOpPOHbl B M 0AHOBPEMEHHO HOMUHANbLHOM TOKE Harpy3ku Ha BbIXOAaX AN NOAKNIOYEHUA
Harpy3ku (ECnm OHU NPegycMOTPEHbI) B Te4eHMe He MeHee 1 4 Npu 3a4aHHOV U3rOTOBUTENEM MaKCUManbHOW
paboyeil TeMnepaType oKpyXatoLLeit cpeabl +2 ‘C 1 HanpskeHnmn o cTOPOHbI AE 2,2 B Ha anemeHT AB 12 %.

CooTBeTcTBUE TPEOOBAHUAM NPOBEPAETCA UCMLITAHMAMM NO 5.9.

MpuMevyaHue — B 3aBUCUMOCTMU OT 3HaYeHMIA BbIXOAHBIX NapameTpoB DB 1 napaMeTpoB Harpy3kn akkymyns-
TopHas batapes nocre UCMbITAHUA MOXET ObIThb 3apshkeHa UK paspsxeHa.

4.7.2 3awuTa OT CBEPXTOKOB

4.7.2.1 CTopoHa hoToanekTpudeckon barapen

KoHTponnep 3apsza AOMKEH BblAepKUBaTh TOK, paBHbIN 1,25 Toka kOpOTKOro 3ambikaHus b, Ha noa-
KINOYEHME KOTOPOro paccuuTaH KOHTporep 3apsiaa. Mocne BO3HMKHOBEHUA TaKoM CUTyaLIMU KOHTponnep 3a-
psiaa aormkeH hyHKLUMOHMPOBATb B HOPMAarbHOM pexxkume 6e3 pyqHOro nepesanycka.
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n puMedYyaHue — BPEMH nepesanycka, UHULIMMPOBAHHOIO Cpa6aTbIBaHVIeM Kakux-nnbo aBTOoMaTU4ECKMX Cpeacts
nepesanycka, He JOIMKHO NPeBOCXOAUTL 3a4aHHOIo U3roToBUTENIEM BpeMeHU nepesanycka, €Cc/iii OHO UM 6bino YKasaHo.

CootBertcrBue TpeboBaHuAM nposepsieTcsl UcrnbiTaHusMm no 5.10.

4.7.2.2 CTOpOHA Harpysku

Ecnu B KOHTpONnepe 3apafa ecTb BbIX0Abl 4518 NOAKMIOYEHUA Harpy3ku, ANs NPeaoTBPaLLEeHUS NMOBPEX-
AEeHUs KOHTPOnnepa 3apsga Ha HUX AOMkHa ObITh YCTAHOBIIEHA 3aLUMTa OT CBEPXTOKOB.

CootBetcTBue TpeboOBaHMAM NPOBEPSAETCA UCTbITAHUSAMK NO 5.11.

HomuHarnbHble 3HaYEeHUA NapamMeTpoB BbLIXOAO0B ANS NOAKMIOHMEHUSA HArpy3KK 4OMKHbI COOTBETCTBOBATb
napameTpam NoAKmo4aeMomn Harpy3kum n TpeboBaHuamM POTOINEKTPUYECKUX CUCTEM, ANS YCTAHOBKU B KOTO-
pble npeaHasHaderbl AB 1 KOHTponnep sapsiaa.

4.7.3 3awuTa oT NOAKIMYEHUI ¢ 0GpaTHON NONAPHOCTLIO

KoHTponnep 3apsga A0mkeH ObiTb 3alUMLLEH OT HEMPaBUMbHOW NOMSPHOCTW noaknodeHus ¢b n Ab
MexaHU4eCKMMKU CpeacTBaMu UNu MapKUpPOBKOW M ONMMCaHWEM crocoba NoaKo4eHUst B CONPOBOAMUTENbHOM
[OKYMEHTaLun.

MpeanoyTuTENBLHON AABMAETCA 3aLUMTa C NOMOLLBIO MEXaHUYECKUX CPEeaCTB.

CooteeTcTBME TpeboBaHUSAM NPOBEPSAETCA UCMbITAHUAMK N0 5.12 1 5.13.

4.7.4 3awumTta npu orcoeauHennn Ab

Ecnu B kOHTpOnnepe 3apsiga npeaycMOTPEHO NOAKMIOMEHNE HAarpy3ku, OH AOMKEH ObiTb 3alumLIeH OT
HanpspkeHMsA XonocToro xoaa ®b B cnyyae otcoeanHeHuss AB 1 OCyLLeCTBNATL 3aLUUTY Harpy3ku.

CootBeTcTBME TPEOOBAHUAM NPOBEPSAETCA UCMLITAHUAMU NO 5.14.

4.8 TpeboBaHuA k cpeacTBaM B3auMOAEUCTBUSA C ONePaTopoMm

4.8.1 O6KMe nonoxeHus

Cpeactsa B3aUMOAEWCTBUA C OMEPaTopoM AOMkHbl obecneynsatb NPaBUNIbHOE BbIMOMHEHME onepa-
TOPOM BCeX TpebyeMbixX AeWCTBUIA M NPEAOCTaBNATb ONepaTopy AOCTATOMHYIO MHGOPMaLMIo 0 paboTe KOH-
Tponnepa 3apsaa U BCeX MOAKIMIOYEHHbIX K HeMy ycTpoiicts (PB, AB 1 Harpysku, ecnu ee nogknioyYeHne
NpPeayCcMOTPEHO) AN NPaBWIbHOTO BbIMOSIHEHMA onepaTopom Tpebyembix AENCTBUIN U KOHTPONs 3a paboTown
POTOINEKTPUYECKOW CUCTEMBI.

CpeacTsa B3aMMOAEWCTBMA C ONepaTopoM KOHTponmepa 3apsaa A0MkHbl BKMOMaTh OAHO UMK HECKOMb-
KO crieyloLmx yCTPOnCTB:
YXUAKOKPUCTANMUYECKUN KPaH;
CBETOAWNOAHbLIE MHAWKATOPSI;
3BYKOBYIO U/MNK CBETOBYIO CUTHANM3aLMIO;
TyMOnepsbl, KHOMKK U T. Mn.;
cpeacTsBa BBOAA YCTaBOK;
Apyrue cpeacTsa KOMMbIOTEPHOrO B3aUMOAENCTBUS UMM UHBIE LM POBLIE UMW aHANOroBbie CPEACTBA.

Cpeacrea B3aMOAECTBUA C ONEPaTOPOM KOHTPOMNepa 3apsfa MOryT ObITb YaCTUYHO UM MOSTHOCTbIO
YCTaHOBIEHLI B OTAENBHOM OT KOHTpOMnsepa 3apsaaa KOMNOHEHTe (DOTOINEKTPUYECKONW CUCTEMBI, TAKOM Kak
YCTPOICTBO KOHTPONS, PErMcTpaunmn n/unu npeacraBneHns AaHHblX, COeAINHEHHOE C KOHTPONIepoM 3apsaa ¢
NMOMOLLbI0 NPOBOAHOM UM 6eCNPOBOAHON CBSI3M.

4.8.2 Paboyasa uHgopmaumna

O6vem pabouel MHpopMauuKn, NPeaoCTaBNsieMON onepaTopy, onpeaensierca TpeboBaHusiMu poToanek-
TPUYECKOI CUCTEMBI, ANA YCTAHOBKM B KOTOPYIO NPeHA3Ha4YeH KOHTpornnep 3apsaa, u tpebosaHusiMu obopyao-
BaHUsi, KOTOPOE MOXET ObITb NOAKMIOYEHO K KOHTPOMNepy 3apsiia B STOM (POTOINEKTPUYECKON CUCTEME.

MuHumansbHaa pekomeHayemas pabouasa uigopmaums:

- MHAUKALMSA COCTOAHUA 3apsaga (3apsKaeTcsl UIu He 3apsKaeTcs);

- MHAUKALMSA O TOM, YTO Harpy3ka OTKnioveHa (MfM COCTOSAHUA 3aLUmMTbl OT nepepaspsaaa);

- MHAMKAUMA COCTOAHUA 3apsaa NoAKMoYeHHOn AB.

Takxke paboyas uHhopmauus, KpOMe NPOYEro, MOXET BKIIOYATh:

- 3Ha4YeHUs yCTaBOK W UHAUKALIMIO O TOM, YTO OHW JOCTUTHYTbI;

- 3Ha4yeHue HanpsbkeHna Ab;

- 3HauyeHue Toka 3apaaa;

- 3HaYeHue Mony4yaemon, OTAABaeMon dHepruu (MOLLIHOCTH).

MpuMmedaHne — HeKoTopble KOHTpOMIepkl 3apsiAa, Hanpumep creumanbHble MPOMBILLIIEHHBIE KOHTPOMEPH,
HE UMeIoT (PYHKLMM Nepefayn JaHHLIX nonb3oBarento. MHpopMauus 06 3ToM JorkHa ObiTb ykasaHa B CONPOBOAMUTENb-
HOW JOKyMeHTaLun.

7
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4.8.3 PyyHas ycTaHOBKa yCTaBOK U napameTpoB

Ecnu B KOHTpONnepe 3apsga npeaycMoTpeEHa py4YHas yCTaHOBKa YCTaBOK MW nmapameTpoB, CPEACTBa
B3aVIMO,E|eVICTBVIF| c onepaTtopoM AOJKHbI o6ecneynTb BO3MOXKHOCTb UX UBMEHEHUS U 0T06pa)KeHVIFI nx 3Have-
HWUI COrnacHo 4.4.

MpumedaHue — [aHHoe TpeBoBaHUe He PacnpOCTPAHAETCS Ha KOHTPOSMEpk! 3apsifa ¢ UKCUPOBaHHBIMM
ycTaBKamu.

CootBeTcTBUE TpebBoBaHUAM ONPEAENsIOT NPOBEPKON KOHTpONnepa 3apsaa u ConpoBOAUTENbHOW A0-
KyMeHTauuu

4.8.4 Mpeaynpexaarowas curdanusauus

Cpeancrsa B3aMMOAEHCTBUS C ONEPaTOPOM AOIMKHbI BbIMOMHATL CUTHANM3ALMIO O CneayoLmnX CoCTos-
HUAX:

- HU3KKUI 3apsag AB, HU3Koe HanpskeHue AB, HU3Kkas eMKocTb AB;

- OTKIIOYEHUE Harpy3Kku;

- nepesanyck KoHTponnepa 3apsaa (Hanpumep, npu neperpese).

B cnyyae BO3HMKHOBEHUS Kakoro-nnmbo u3 ykazaHHbIX COCTOSIHWI B KOHTpONnepe 3apsiaa A0mkHa ObiTb
BKIlOYEHa CBETOBasA UNM 3ByKOBAsi CUrHanu3auums, ACHO BOCNPUHUMaemMas onepaTopom.

Ecnun KoHTponnep 3apsaa pacnonoxeH Takum oBpa3oM, YTO CUrHanNMW3auusi Ha KOHTponmnepe 3apsaa
MOXeT OblTb HEAOCTYNHA ANA BOCMPUATUSA ONEpaTopoM, TAKXKE MO CUrHamy KOHTponnepa 3apsga AOomkHa
BKIOYATbCA CMrHanuaauusi B Haubonee 4OCTYNHOM AnsA onepatopa Mecte (Hanpumep, Ha mynere ynpaene-
HUs1 POTOINEKTPUHECKON CUCTEMBI).

3ByKOBasi CUrHanNU3auua OMmKHa ObITb OrpaHMYeHa no BPEMEHU U NEPEKIIOYNTLCA Ha CBETOBYIO CUTHa-
nusauuo NMBO NOBTOPATLCSA Yepes ONpeaeneHHbIe MPOMEXYTKU BPEMEHMU.

CooTBeTcTBUE TPEOOBAHMAM NPOBEPAETCA UCMLITAHUAMN MO 5.4 1 5.5.

5 MeToabl ncnbiTaHun

5.1 OOwWwKe nonoxeHnsa

MeToabl MCMbITAHWUIA, YCTAHABMMBAEMbIE HACTOALLMM CTaHAAPTOM, BKIHOYAIOT TPU rPyMnbl UCTILITAHUA:

1) cnblTaHnsa Ha BbINONMHEHWE YNPaBAOWMX PYHKLUMIA, K KOTOPbIM OTHOCATCS:

- UCMbITaHWUA pexxuma 3apsaa;

- UCMbITAHUSA HA OTKIOYEHME N BOCCTAHOBIIEHUE MUTAHUS HArPY3KH;

- ucnbiTaHus 3awutbl AB oT paspsiga Ha Sb.

2) AcnblTaHua no onpeaeneHnto aHepreTM4eCKMX XxapakTepucTuK, K KOTOPbIM OTHOCATCA:

- onpegeneHue cobBCTBEHHOIO NOTPEBNEHNA B peXxume OXMaaHus;

- onpeaeneHune KNAa.

3) UcnbiTaHus Ha cooTBETCTBUE TpeboBaHMAM 6€30NacHOCTH, K KOTOPbIM OTHOCSITCAL:

- WUCNbITAHUA TENMOBbLIX XapaKTePUCTUK;

- UCMbITaHME 3aWMThl OT CBEPXTOKOB CO CTOPOHbI ®B6;

- UCMbITaHKWE 3aLMTbI OT CBEPXTOKOB CO CTOPOHbI Harpy3ku;

- WCMbITaHKWE 3aLLMThI OT NOAKMIOHEHUA AB ¢ 06paTHON NONSAPHOCTLIO;

- WCMbITaHWE 3aLLMTLI OT NoAKMoHeHUs PB ¢ 06paTHON NONAPHOCTLIO;

- UCMbITaHUS 3aluTbl NpKU oTcoeanHeHun Ab.

Takke METoAbl UCMbITAHUIA BKAIOYAIOT NPOBEPKY paboToCnOCOOHOCTU U UCMLITAHUA CPEACTB B3auUMO-
OENCTBUA C ONepaTopom.

5.2 BbIGop U noarotoBka o6pasuos

McnbiTaHust NPOBOAAT C MNOMHOCTbLIO YKOMNEKTOBAHHbLIMM 06Gpasuamu.

MenbiTyemble 06pastibl AOMKHbI GbITb M3FOTOBMEHbI U3 YKa3aHHbLIX B COMPOBOAMUTENbHbLIX OKYMEHTaxX
MaTepuanos U KOMMNOHEHTOB B COOTBETCTBUM C YEPTEXAMMU U TEXHONOTMYECKUMU KapTaMu U3rOTOBUTENS U
COMPOBOXAaThCA TEXHUYECKOI OKYMEHTALMEN, B TOM YUCTE PYKOBOACTBAMU MO IKCNIyaTaLMMU U MOHTAXY.

PesynbTaThl UCMbITAHNI A OTHOCATCA TOMBKO K KOHCTPYKLIMM KOHTPONMEPOB 3apsAAa C TEMU KOMIMOHEHTAa-
MU, KOTOpPbIE BbINN YCTaHOBMNEHBI HA MCNbITAHHLIX 00pa3syax. Ecnu uarotoButens KOHTponnepa sapsaaa npea-
MonaraeT UCMonb30BaTh OMH M TOT XE KOMMOHEHT Pa3HbIX MOCTABLUMKOB, AOSDKHbI GbITh NPOBEEHBI NCMbITa-
HUA 0NS BCEX BAPUAHTOB KOMMOHEHTOB.
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[na noaTBepxaeHun ceptudukara coOTBETCTBUA NPU NIOOLIX U3MEHEHUAX KOHCTPYKLUK, MaTepuarnos
UNM KOMMOHEHTOB KOHTPOJINIEPOB 3apaaa, NPOLIeALNX UCTILITAHMA, MOXET NOTPeboBaTLCA NOBTOPEHNE HEKO-
TOPbIX UMK BCEX UCTbITAHUI NO HACTOALWEMY CTaHaapTy. N3rotoBuTenb AOIMKEH COODLLATL U COMMacoBbLIBaTb
C UcnbiTatenbHON naboparopueii n cepTudnuMpylowein opraHu3auueit Bce NPOBOAUMbIE UM U3MEHEHUA.

MUcnbiTyembiii obpasey AomkeH ObiTb CMOHTUPOBAH U YCTAHOBNEH B COOTBETCTBMU C COMPOBOAUTENb-
HOW AOKYMeHTaumen, npegoctaensaemon uarotosutenem. Tam, rae npeanonaraercs yCTaHOBKa UCNLITYEMOTo
obpasua onpeaeneHHbiM 00pa3omM unu B onpeaeneHHon koHdurypauum (Hanpumep, CMOHTUPOBAHHLIM Ha
cTeHe), Heo6x0AMMO CbLIMUTUPOBATL YCTAHOBKY UCMbLITYEMOro obpasyua B Noa00HbIX YyCNOBUSX.

Ecnu ycraeku B uCnbITyeMoM o6pasue HacTpausaloTca oneparopom, nepes NpoBeAEHUEM UCTIbITAHUN
BbICTABMAIOT YCTABKU B COOTBETCTBMU C MHCTPYKLMAMU U3FOTOBUTENS UMK, €CNWU MHCTPYKLMU U3FOTOBUTENS NO
3TOMY BOMPOCY OTCYTCTBYIOT, B COOTBETCTBUM C TUNOM AB, ansA paboTbl C KOTOPOW NpeHa3Ha4YeH UCTbITye-
Mblii 06pa3seu.

5.3 UcnbiTaTenbHoe o6opynoBaHue

5.3.1 O6wana cxeMa UCNbITAaTENbLHOIo CTeHaa

McnblTaHus NpoBOASAT HA UCNLITATENBHOM CTeHAE, 00Laa cxeMa KOTOporo npuBeAeHa Ha pUcyHke 1.
Ina KOHKPETHOTO UCMbITAHUA MOXET MCMNOMNb30BaTbLCA BCE NPUBEAEHHOE HA pucyHke 1 obopyaoBaHue unu
TOMbKO YacTb. Bce nameHenmsa n moaucpukauum OCHOBHOW KOMMOHOBKM UCTLITATENbLHOIO CTEHAA ANSA KOH-
KPETHbIX UCNLITAHWIA U NOPAAOK NOAKMNIOYEHNs 000pyaoBaHMA ykasaHbl B 5.3.3, 5.3.4 u 5.3.5 u B onucaHum
KOHKPETHOrO MCMbITaHUA. N3MepeHnsa HanpskeHUs AOMKHbI BbIMOSHATLCA HA BbIBOAAX KOHTponnepa 3a-

psga.

r Knumatuyeckas Kamepa—|
Temniepatypa BHYTpPY ;
KUMaTU4ecKOil kamephl |
R !
= L © |
Wmuratop ©5 [ -0} T M McTounmK
unu H Tennooteop | WTaHMS
1 H
WCTOHHMK MATAHUA i KoHTponnep | NOCTOSIHHOTO
nocrosHHoro | _ ! - ToKa
TOKa 3‘\@ sapsa |
— + i \ v J
-—@—1 | Wmutatop AB

q) QO603HaYeHus1

Kabenb nutaHus

[-—-] Kopnyc
— — HeobsizarenbHbin
I KOMIMOHEHT

@ Wamepenue
HanpsbKeHus

@ W3mepeHue Toka
0

U3mepenue
Harpyaka Temneparypbl
MpumedaHue — EcnuB ucneityeMoM obpasLe 3awmrta Ab oT nepepasps/ia OCyLLECTBNAETCA C NOMOLLbIO NOo-

Aa4y yrpaBnsioLLero curHarna Ha BHeLLHee YCTPOHCTBO, UMUTATOP Harpy3ku NOAKIIOHAIOT Yepe3 STO BHELLHEE YCTPOWCTBO
UMK YCTPOIMCTBO, UMUTUPYHOLLEE ero.

PucyHok 1 — O6Lwan cxeMa mcnblTaTeslbHoro ctesaa

lns nposeaeHns ncnbiTaHuin Tpebyetca cneayiowee 06opyaoBaHue:
a) KIMMaTUYecKas kamepa C perynupyemon Temneparypoii 1 06beMOM, AOCTaTOUHBIM 1S pa3meLLeHus
B Heli ucnbITyemMoro 06pasua, NoAroTOBNEHHOM0 B COOTBETCTBUM C 5.2;



FOCT P 56982—2016

b) MCTOYMHMK NUTAHUSI NOCTOSIHHOTO TOKa, oTBevatoLwuin TpeboBanmam 5.3.2.1, — umutatop ¢b unu uc-
TOYHUK NUTAHUA C PErynUPyeMbIMU HaNpPsHKEHMEM U TOKOM, UMWUTUPYIOLLMIA noaady Toka ot ®b;

C) UCTOMHUK NMUTaHWUSA MOCTOSIHHOTO TOKa, OTBevalowmii TpeboBaHuaM 5.3.2.2, — UCTOYHUK NUTaHUA,
umuTupytowmii paéoty Ab, unu umutatop Ab;

d) UMUTaTOpP Harpysku — nepemMeHHOE OMUYECKOE COMPOTUBIIEHWE UMW NEPEeMEHHas dNEeKTPOHHAasA Ha-
rpy3ka, He4yBCTBUTENbHASA K NONAPHOCTU NOAKIMIOYEHUS, €CMU MOAKNIOYEHWEe Harpy3ku NpeaycMoTPEHO B UC-
NbITYEMOM KOHTpOnnepe 3apsaaa;

€) NepeMeHHoe CONPOTUBIIEHNE U €MKOCTb, NOAKMIOYaeMbIe NapannensHo Co CTOPOHbI AB;

f) nocrosiHHOE conpoTUBNEHue, NOAKIIoYaeMoe NOCNeaoBaTenbHO CO CTOPOHbI ®B, ecnu A4na uMutauumn
nogayvu nutaHus ot b UCnonbL3yT UCTOYHUK NUTAHUSI C PETYIUPYEMBIMU HaNpPsXXeHUEM U TOKOM;

g) cpeacTBa M3MepeHns TeMneparypbl cnbITyemoro obpasua u/unu TennooTeoaa;

h) cpeacTea U3MEPEHNUS HANPSPKEHNUS U TOKA C TOYHOCTLIO £ 1% OT U3MepAeMOn BESINYMNHBI;

i) TennooTeog;

j) ocuunnorpad (ecnu oH HeobxoaMM ANs NPOBEAEHMA UCTbITAHUR);

k) BHeLWHee yCTPOMCTBO ANSA OTKMNIOYEHUSA/BKIIOYEHUA NUTAHUA Harpy3ku Nno ynpasnsalowemMy curHany
OT ucnbiTyemoro obpasua UM ero UMUTaTop, eCnu NOAKMIOYEHNEe TaKoro yCTPoNcTBa NPeayCMOTPEHO B UC-
NbITYeMOM KOHTpoOnnepe 3apsaa.

5.3.2 ICTOYHUKM NUTAHUA MOCTOAHHOIO TOKAa

5.3.2.1 Nogaya nuTaHus Co CTOPOHbI hOTOINEKTPUUECKON GaTapeu

MCTOYHMK NUTaHMA, UCMONb3yeMbIA ANst NO4a4YM NUTaHUA Ha BXOA KOHTponnepa 3apaga co CTOPOHbI
®B, gomkeH GbITb MUTaTopoM B, oAHAKO AOMYCKAETCH MCNONb30BaTb UCTOYHUK NUTAHUA C perynupye-
MbIMW HaMpPSHKEHUEM U TOKOM M MOCNEA0BATENLHO BKIIOYEHHbIM CONPOTUBIIEHNEM (R, . HA CXEMaXx UCTbI-
TaHui).

Ecnu ucnonb3yerca nmutarop ¢b, OH J0SKeH MMETb CrieayioLme BbIXOAHbIE NapaMeTphbl:

Ux.x 22 UHOM. AB M
IK.3 2 1’25 IBX. HOM ?* (2)
rae U, , — HanpsxXeHue XonocToro xoga umutatopa ¢b, B;
Uiom A5 — HOMUHAnNbHOE HanpsbkeHue AB, ans paGoTbl C KOTOPOW NPEeAHA3HaueH UCMbLITYEMbIN 00pa-
3eu, B;
s — TOK KOPOTKOrO 3aMblkaHua umutatopa ¢b, A;
ax. Hom — HOMMHAIbHBIN TOK MCNbITYEMOro 06pasua co CTOpoHbl B, A.

Ecnu ncnonb3yercsi ICTOYHMK NUTaHUSA C perynupyemMmbiMu HanpsH>keHWEM U TOKOM, OH AO0MKEH UMETbL
cneaylowme 3Ha4YeHUs BbIXOAHbIX NApaMeTPOB:

Unos 2 2 Uyom. AB » ©)

IVId)E 21,25 IBX. HOM’ (4)

rae Uy pg — HanpsbkeHne UCTOYHUKA NUTaHus, umuTtupyiowlero ¢b, B;
lyop — TOK MCTOMHUKA NUTaHUSA, uMUTUPYioLero ®b, A.
5.3.2.2 Nopaya nuTaHUA CO CTOPOHbI aKKyMynsiTOpHOW Darapeu
MCTOUHMK NUTaHUs, MCMOSb3yeMblii AN NoAaYv NUTAHUA Ha BXOJ KOHTpOrrepa 3apsiia co CTOpPOHbI AB,
AOMKeH ObITb MMUTATopoM AB UMK UCTOYHUKOM NUTAHUSA NOCTOSIHHOTO TOKA C perynupyembiMu HanNpPsHKeHUeM
M TOKOM M UMETH CrieyIoLMe 3HaYEHUS BbIXOAHbIX NapamMeTpPOoB:

Unag 2 2 Uyom. AB » ®
IVIAB 21,25 IBbIX. HOM * ©)
rae Uyap — HanpsbkeHWe UCTOYHUKA NUTaHus, umuTupyiowero Ab, unu umuraropa Ab, B;
Inas — TOK UCTOYHMKA NUTaHus, umutupyiowero A, unu umuraropa Ab, A;

/ — HOMMHasbHbIN TOK KOHTpOMMepa 3apsga co CTOpoHbl Ab, A.

BbIX. HOM
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5.3.3 CTeHa AN UCNbITaHUIA pexXuMa 3apaaa akKyMyJriaTopHoOM 6atapeun

Cxema UCnbITaTeNbLHOro CTEHAA COOTBETCTBYET PUCYHKY 1.

5.3.3.1 Nogayva nuTaHus co CTOPOHbLI hOTOINEKTPUYECKON batapeun

MpeanovTUTENBLHLIM BapUaHTOM SIBMSIETCS UCNONb30BaHUe umutaropa b, oreevaowwero TpeboBaHnam
5.3.21.

Ecnn ncnonb3yeTtcs MCTOYHMK NUTaHMA C NOCNeaoBaTernbHbIM CONPOTUBNEHNEM, YKasaHHbIn B 5.3.2.1,
ero napameTpbl ONPEeAEensoTCa BbIPAXKEHNAMU:

Unos = 1.25 Upg max: U]

Il/ld>5 0,10 IBX. HOM.? (8)

rae Upg max — MaKCUMAarbHOe 0XXMAaeMoe HanpshkeHne 3apsiaa npu npoBeAEHUM NCIbITAHWA pexuma 3aps-
4a (Hanpumep, MakcumMarnbHOE BbipaBHUBAIOLLEE HanpspkeHue npu 25 °C).

3HaveHne NafeHuss HanNpPAXeHNs Ha CONPOTUBNEHUN R .., BKMIOYEHHOM MexXy (hOTOINEKTPUHECKUM

MCTOYHUKOM MUTAHMA N KOHTPOMNEPOM 3apsaa, AOSHKHO HaxoAUTbCsl B uHTepBane mexay 10 u 15 % ot 3Ha-

YEHUA HANPSHKEHNSA UCTOYHUKA NUTaHKUA, UMUTUPYtoLLEro dB, To ecTb:

0,1%9? <0,15-4%P6 Ynas )

f noc =
Ndb Nodb

[JonycTumble NOTEPU MOLLHOCTU Ha R, 3a4at0TCA BbIPaKEHUEM

Pr_. =Inos Roo- 10)
5.3.3.2 Mogaya nuTaHus CO CTOPOHbLI aKKyMynATOpHON 6aTapeun
VICTOMHUK NUTaHKA CO CTOPOHBLI AB BO BPEMS 3TUX UCTILITAHUI HEOBX0AUM ANIst TEX KOHTPONNEPOB 3apsaa,
KOTOpble KOHTPONMPYIOT BOSIBT-aMMNEPHYI0 xapaktepuctuky (BAX) dotoanekrpuueckon 6arapeu u npu BbInon-
HEHWUM STOIN onepaumm Ha HECKOSIbKO CeKyHA OTKIo4aloT TOK ®b. B 9TOM Cnyyae UCTOYHUK MUTaHNA CO CTOPOHBI
AB npegotepaLLaeT cnuLikoM rmybokoe nagexne Hanpsxenun Ha AB npu npoeeaeHnn KOHTpona BAX.
MapaMeTpbl UCTOYHMKA NUTAHWA CO CTOPOHbLI AB onpeaensIoTca CneayiowumMm BblPaKeHUAMU:

0.9 Upg S Uyap < 0,94 Uy, 1)

hyag = 1,201

BbIX. HOM.’

(12)

rae Ung — HanpsXeHUe UCrbITaHui, N3MepeHHoe Ha BbIBOAAX KOHTPONNepa 3apsaaa co CTopoHbl Ab.

MpumedaHne — Uy,p YCTAHABNMBAIOT KaX/bIl pas, Korga NpU UCNbITaHUSX YCTaHABNUBAIOT Uy g, Kak ykasaHo
B5.4.3.

EmkocTb AB (Cpg. CM. pucyHOK 1) aosmkHa coctaensTb 0,2 @ + 20 %.
R\ ABNAETCA NEPEMEHHbIM COMPOTUBMEHNEM ATt U3MEHEHUS HaNpsDKEHUA Ha uMutatope AB (MCTOu-
HUKe, UMUTUPYIOLLIEM odady Toka oT AB). Ero napamerpbl onpeaensaioTcs cneayowuMmn BoIPaXXEHUSIMU:

U ; U
AB min < AE < AB max ’ (1 3)
I3 I3
B-\’As 2 UAB max Is’ (14)
rae I, — Tok 3apaga AB, Tpebyemblii AN UCTILITAHWIA;

PRA — MOLLIHOCTb, NOTpebnaeMas ConpoTUBNEHUEM Ryg;
U,_\|5 min — MWHUManNbHOE OXMAAeMoe HanpsbkeHue 3apsaaa Npu NPOBEAEHUM UCTILITAHUI pexuma 3a-
psaa.
5.3.4 CTeH ANA UCNbITAHUA 3alUThI aKKYMYNSITOPHON GaTtapeu ot pa3spsaga Ha ¢doTosanekTpuve-
CKylo 6arapeto
[na ucnbiTaHuii uCNonb3yeTcsl MoaUdUKaLMA UCNLITAaTENbHOIO CTeHAa, MOKA3aHHOTO Ha PUCYHKe 1.
CxeMa UCNbITATENbHOro CTEHAA NPUBEAEHA HA PUCYHKE 2.

1"
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PucyHok 2 — CTeHa ANA ucneiTaHni 3awmtel A oT paspsaa Ha b

B otnuumne ot o6LLei CXeMbl UCNLITATENLHOIO CTEHAA, B AAHHOM Cly4ae OTCYTCTBYET NepeMEeHHOe Co-
NpoTMBNEHNe Ry €O CTOPOHBLI AB 1 BMecTo umMutatopa ®b unm uctouHuka, umutupyiowwero ®b, yctaHoBneHo
9KBMBANEHTHOE NOCTOSIHHOE CONPOTUBNEHNE Ry, (OM), uMuTHpYIOLIEe conpoTusreHne ®b.

OKBUBANEHTHOE COMNPOTUBNEHNE Ry PACCHUTLIBAETCS NO BbipaXkeHusiM (15) u (16):

IHOM
2
(21N, 55
Rag 2~ (16)
3
rae N — PACYETHOE KONMUYECTBO NOCNEA0BAaTENbHO COEANHEHHBIX (POTOANEKTPUHECKUX MOAYNEN B KaX-

oV hboTOANEKTPUYECKON Lienodke (hoToanekTpuueckoi 6arapen U3 ycnosusa oauH otoanek-
TpUYECKUii MOAYNb Ha Kaxkable 12 B HOMUHANBHOIO HaNpskeHUs (POTOINEKTPUHECKON CUCTEMBI,
NS YCTAHOBKM B KOTOPYIO NpeaHasHaqYeH ucnbiTyeMlin odpased. Mpeanonaraercs, 4to B ¢hoto-
anekTpu4eckom moayne 36 hoToNEKTPUYECKNX ANEMEHTOB.

liom — HOMMHAMbHbIN TOK KOHTPONNEPa 3apsaaa, A;

Pr o5 — MOLUHOCTb, norpebnaemas conpotusneHuem Ry, Br;

N, op — PacyeTHOE KONM4ecTBO NOCNE0BATENbHO BKIIIOYEHHBIX ANEMEHTOB AB, U3 ycnosus 1 anemeHT
AB Ha kaxable 2 B HOMMHanNbHOTO HanpsbkeHust AB, AnNd NPUMEHEHNA C KOTOPOW NpeHasHa4YeH
ucnbiTyembiin obpaseu,.

MpuMmevyaHue — YpaBHeHue (15) OCHOBAHO Ha TUNWYHOM YpaBHEHUN ANS ONpeaeneHns conpoTuBneHns go-
TO3MEKTPUECKUX Moayreli Ha ocHoBe aMOpHOIo KpEMHUSA ¢ TPOMHBIM nepexofoM a-SitH.

5.3.5 Ctenpg ansa onpegenenua KM, ucnbiTaHuili TENNMOBbLIX XapakKTePUCTUK U 3alUTLI OT CBEPX-
TOKOB CO CTOPOHbI (hOTOINEKTPUYECKOU GaTrapen

5.3.5.1 ObLme nNonoXxeHua

Cxema ucnbITarenbLHOro creHaa COOTBETCTBYET PUCYHKY 1.

MuTtaHne co cTopoHbl hOTOINEKTPUYECKOTO YCTPONCTBA B COOTBETCTBUMU € 5.3.3.1.
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5.3.5.2 Moaaya NMTaHUA CO CTOPOHbLI aKKyMYNATOPHOW Batapeu

B TeueHne BCEro BpeMeHW NPOBEAEHUS UCMbLITAHUM HaNpsSHKEHME Ha BbIBOAAX KOHTpoOnnepa 3apaaa,
K KOTOpbIM nogkniodaeTrcs Ab, AOMKHO O0CTaBaTbCA NOCTOSIHHbIM. [ns npoBeAeHUs UCNbITaHUA UCNONb3YIOT
uMuTaTop AB UM UCTOYHUK NUTAHUA C PerynMpyeMbIMU HanpsXXeHMEM U TOKOM, NapaMeTpbl KOTOPOro onpe-
AensiTca cneaylowyuMu BbiPaXKeHUAMMU:

Upag = Ups - a7
IVIAE = 1’3I3 max ’ (1 8)

rae U,g — HanpseHne UCNbITaHui, U3MEPEHHOE Ha BLIBOAAX KOHTPONNEpa 3apsaaa co CTopoHbl Ab (Ha-
npumep, 2,2 B Ha anemeHT AB B ucneiraHusix no onpeaenexuto Krfy;

Iy max — MaKCUManbHbIl 0Xuaemblit TOK 3apsfa.

Il pumMevyaHune — I'Ipu YCTaHOBKE KaX[10oro ypoBHsA TOKa 3apsiia 06bIYHO Tpe6yeTcs| Hebonbluas perynupoBKa
UV]AE ANa KoMneHcaunn u3MeHeHNA najgeHua Hanps>keHuA B npoBojax.

Ha npoTsiKeHuu UCNbITAHWIA YKa3aHHbIA UCTOYHUK NUTaHMA AOIHKeH paboTaTth B peXume perynsaropa
HanpsXeHna Ha BbIBOAAX KOHTpONmnepa 3apsaa co CTopoHbl AB M noaaBaTh TOK HA CONpPOTUBNEHUE Ry g
(CM. pucyHok 1).

EmkocTtb AB (Cpg, CM. pUCYHOK 1) florkHa cocTaBnsTb 0,1 & + 20 %.

R,g ABNAETCA CONPOTUBIIEHUEM, HA KOTOPOM YACTUMHO NOTPEBIAETC MOLUHOCTL TOKA 3apsaa u/imnu
MOLLIHOCTb TOKa UCTOYHUKA NUTAHUSI, UMUTMPYIOLLIETO NoAady Toka oT AB. B 3TUX UCbITaHUAX R NOCTOSIHHO,
W ero napaMeTpbl ONpeaensitoTca BblpaXXeHUsAMMU:

= Lir1o%, (19)
AB 1v15lamax

Pras 2 13Unglamax- (20)

5.4 UcnbiTaHua pexuma 3apaaa

5.4.1 HasHaueHue

McnbiTaHus npegHasHayveHbl 4N NPOBEPKN COOTBETCTBUA 3HAYEHMIi napameTpa(oB), Npu KOTOPLIX cpa-
GaTbiBaeT UCMbLITYEMBIN 00pasew, 3HAa4YEHUAM YCTAHOBNEHHbIX YCTaBOK.

M3mepeHus npu aTux AByx TEMNepaTypax no3sonsioT BbINOMAHMTL NPOBEPKY KOPPEKLIMKM YCTABOK N0 TEM-
neparype Ans TeX yCTaBoK, AJ151 KOTOPbIX TAKasA KOPPEKUMA NpeaycMOoTpeHa B UCnbITyeMoM obpasue.

Ons Toro uto6bl M3MEPUTL YCTABKU 3apaaa, BLINOSHAIOT BCE aTanbl 3apaaa Ab, KoTopblie npeaycMoTpe-
Hbl B UCMbITyemMoM 06pasue. KonuyectBo aranos 3apaaa Ab, kOTopble MOXET peanu3oBaTb KOHTPONNep 3aps-
Aa, pasnu4Ho ANsA PasnuyHbIX TUMOB U M3rOTOBUTENEN KOHTpONNepos 3apsaa. [1Byxno3smuMOHHbIE KOHTpONNe-
pbl 3apsga UMELOT TONBLKO ABa aTana. Perynupyemble KOHTponnepsbl 3apsaa Kak MUHMMYM MMEIOT HavarbHbIN
U noaaepXuBatoLMin aTanbl U STan BblpaBHMBAHMA B GONbLUMHCTBE criyyaes. HekoTtopble Gonee CrnoXHblie
KOHTPONMepbl 3apsiga BKNOYAOT U ApYrMe KOHTponupyeMble atansl 3apsaa Ab.

MpuMedaHne — B conpoBoaUTenbHOW AOKYMEHTALMW Ha KOHTpPOMNEpLl 3apsfa pasHble U3roTOBUTENU MO-
YT No-pasHOMy HasblBaTb STanbl 3apsija, NpuBeAeHHbIe B HAcTosILEM cTaHaapTe. CnefyeT o6paTuTb BHUMaHWe Ha To,
4TOGbI NPaBUMBHO YCTAHOBUTL 3apsifHble XapakTepUCTUKW KaXAoro KOHKPETHOro KOHTponrepa 3apsiia U OmnpeAenuTb
COOTBETCTBUE TEPMUHOIOMMW COMPOBOANTENBHON AOKYMEHTALUMN C TEPMUHOIOTUEH, NMPUHATOI B HacTosILeM cTaHaapTe.

Ecnu B pykOBOACTBE M3rOTOBUTENSI OTCYTCTBYIOT pekoOMeHAaLmmn no ycraskam Ab Ang ucnbiTaHWin KOH-
Tponnepa 3apsaa, CrnefyeTr Ucnosib30Barb YCTaBkW, NPUBEAEHHBLIE B NPUIOXKEHUN A.

5.4.2 CTeHa Ana npoBeAeHUSI UCNbITAHUN

McnbiTaTenbHbli CTEHA B COOTBETCTBUU C PUCYHKOM 1.

MenbiTatensHoe o6opyaoBaHue B COOTBETCTBUMU € 5.3.1.

MapameTpbl cTEHAA B COOTBETCTBUM C 5.3.3.

5.4.3 MpoBeageHue UCNbITaHUNA

1) MoAroToBMNEHHbLIW B COOTBETCTBUM C 5.2 ucnbiTyembili 00paseL ycTaHaBnNuBaloT B KNMMAaTUYECKYHO
KaMepy UCMbITAaTeNLHOrO CTEHAA.

MoaknoyaloT BbIBOAbLI MCMLITYEeMOro o6pasua co cTopoHbl AB u co cropoHbl $B K COOTBETCTBYIOLLUM
BbIBOJIaM BHYTPU KNMMMAaTUYECKOWM KamMepbl, Kak NOKa3aHO Ha pucyHke 1, u ocuunnorpad (ecnu oH Heobxoaum
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NS NPOBEAEHNA UCNbITaHWIA). BbIKMIOYaTENN UCNLITATENLHOTO CTEHAA AOIKHbLI HAXOAUTLCA B PA3OMKHYTOM
NOSIOXEHUMN.

NMpumeyaHne 1 — K BblIBOgaM UCNbITyeMoro obpaslja CO CTOPOHLI Harpy3ku Wnu BbiBogaMm ANSA nepepaqu
yNpaBrsioLLero curHana Ha BHeLWHee yCTPOWCTBO, €CI OHU NPeAyCMOTPeHb! B UCTIBITYEMOM o6pasLie, B STUX UCMbITAHUSIX
HUYEro He NOAKIIoHaIoT.

3aKkpbIBaOT KNUMAaTUYECKYIO Kamepy.

2) 3agaior 3Ha4eHue TemnepaTypbl BHYTPU KIMMaTUYeCKon kamepsl (25 + 2) °C 1 BKNOYaloT perynupo-
BaHUe Temneparypbl.

B TeueHue BCero BpeMeHu NpoBeacHUs UCMbITAHUWA TeMnepaTypa BHYTPU KIIMMATUYECKOW KaMepbl
TeMmneparypa ucnbITyemoro oopasua A0MmkHbl NOAAEepPXUMBaTLCA Ha YpoBHE (25 + 2) °C.

3) PerynupytoT conpoTueneHne co cTopoHbl AB R, Takum 06pasom, 4Tobbl HanpsikeHue Ha BbIBOAAX
ucnbiTyemoro obpasya co CctopoHbl AB Gb1N0 paBHO HOMUHANBLHOMY HanpsXkeHUto Ab, ANA YCTaHOBKM C KO-
TOpOW NpefHasHa4YeH ucnbiTyembiii o6pasew, npu Toke 3apsaa, paBHoM 10 % HOMUHANBLHOIO TOKAa 3apsaa.

4) Mpu Temnepatype BHYTPU KNMMATUYECKOI KaMepbl U TeMneparype ucnbitryemoro obpasua (25 £ 2) °C
3aMbIKaIOT KOHTaKTbl BbIKMOYaTeNen NCNbITaTenbHOro CTeHaa co CTopoHsbl AB u co CTOpoHbI Ob.

5) Ecnn ucnbityeMbiti 06pasey koHTponupyeT BAX dotoanekrTpuueckorn 6aTtapen u npu BbiNOMHEHUM
3TON onepauuu Ha HECKONbKO CeKyHAa OTKnovaeT Tok ®b, B TeueHne BCero BpeMeHu UCMbITAaHUI NOoAAEPKU-
BAIOT 3HAYEHNE HANPSXKEHNA HA UCTOYHUKE NUTAHUA CO CTOPOHbLI AB/MMuTaTope AB B npeaenax, ykasaHHbIX B
5.3.3.2, obpawlasa 0co6oe BHUMaAHUE HA €r0 YPOBEHb NMPU KAKAOM U3MEHEHUU HANPSDKEHUS.

MpuMmevyaHue 2 — 370 HeobxoanUMO AnA Toro, YTobbl HanpspkeHne AB 3apgaBanoch KOHTPONNEpoM 3apsaa, a
He UCTOYHMKOM MUTEHUA CO CTOPOHLI AB/MmuTaTopoM AB.

MpuMevyaHne 3 —KOHTPONb 3a HAXOXAEHUEM HANPSHKEHUST UCTOMHUKA NUTaHUA co cTOpoHbl AB/umuTaTopa Ab
B 3afjaHHbIX Npefenax MOXHO OCYLLECTBNATL C NOMOLLbLIO ocLunnorpadga.

6) YcTaHaBnMBaKOT NapameTpbl UCTOYHUKA MUTAHUA CO CTOPOHLI OB Tak, 4TOObI NOCTYNAOWMIA HA UC-
nbiTyembln o6pasel, Tok Obin paBeH 10 % HOMMHANBLHOTO TOKa 3apsaaa.

Ons WM-koHTponnepoB 3apsga HanpsXXeHMe UCTOYHMKA MUTAHWA CO CTOPOHbI ®B B TO4YkKe Makcu-
MarnbHOW MOLLUHOCTW AOMmKHO cocTaBnaTh (140 £ 2) % OT HOMUHANBLHOIO HanpshkeHust AB, a HanpshxeHue
Xonoctoro xoga — (175 £ 2) % ot HOMUHaNLHOro HanpskeHua AB. ina CTMM-KOHTponnepoB 3apsaaa Hanps-
YKEHME UCTOYHUKA MUTAHUS CO CTOPOHbI ®B B TOUKE MaKCUMAarnbHON MOLLHOCTM OIDKHO ObITh paBHO CpefHEMY
3Ha4YeHuo paboyero HanpsXXeHMsa ucnbityemoro obpasua + 2 %, a HanpshkeHUe XOnoCTOro XoAa AOMKHO Co-
ctaenarb (125 £ 2) % OT HaNpPsKeHWUS B TOYKE MaKCMMarbHOW MOLLHOCTMN.

MpuMmevyaHue 4— [Ana KOHTPONSIEPOB 3apsaa ¢ APYrUMU anropuTMami peryiMpoBaHusi, BO3MOXHO, HeoOXxoau-
Mbl Apyrve 3Ha4YeHUsI HanpshKeHNs B TOUKe MakCMMarbHON MOLLHOCTY U HampshKeHWsi XOII0CTOro X04a UCTOUHMKA NUTaHKUs
CO CTOpPOHbI ®B. B 3TOM cryyae 3HaYeHUs yKkasaHHbIX HanpsbkeHUid BIGUPaKOT MO COrMacoBaHWio ¢ U3roTOBUTENEM MC-
nbiTyemoro o6pasua.

7) B TeyeHune Bcero BPEMEHU UCMbITAHUIA PETUCT PUPYIOT TOK U HANPSHKEHUE U HANPSXKEHWE CO CTOPOHDI
AB 1 co ctopoHbl ©B, a Takke TemnepaTypy BHYTPU KNMMMATUYECKON KaMepbl C 4YacTOTON, koTopasi obecneyu-
BaeT Tpebyemyio TOYHOCTb U3MEPEHUSI NapaMETPOB.

MpumeyaHne 5 — Ecnu Ha BXofe KOHTpomnnepa 3apsga npoBoguTes goctatodHas dunsrpauyus scex LLUMM-
UMNymnbCcoB, 0TOOP AaHHbIX kKaxable 20 ¢ 0bbIYHO obecneymBaeT 4OCTATOMHYO TOYHOCTb. B HekoTopbIX yCTpoicTBax, Oa-
HaKo, MOTyT MPUCYTCTBOBATb MyNbcaLlun TOKa U HanpsXXeHWsa ¢ YacToTaMu OT AeCHATKOB [0 COTEH repl, B Takux cny4vasx
YacToTy 0TOOpa faHHbIX CriefyeT COOTBETCTBEHHO U3MEHUTb.

8) YBenuumeas nowiaroso R, yBENUUMBAIOT HanpshkeHne AB 10 Tex nop, noka UCTbITyeMblin oGpasel
He HaJHeT orpaHn4YMBaTh TOK B Criyyae perynupylowmx KoHtponnepos (Hanpumep, UMM unn CTMM) nnum ot-
KIHOYUT NUTaHWe B Criyvyae ABYXMO3ULMOHHLIX KOHTPONNEpPOoB. PErncTpupyloT HanpsxeHUe B 3TON TOYKEe Kak
HanpsHbKeHWe KOHLUA HayansHoro arana 3apsga.

Mexay waramm cnegyer cobnogarh 3aaepxKy Ha 2 MUH. UM Ha 3aaHHOE M3rOTOBMTENEM BpeMs 3a-
OepXKu, yBENUYEHHOE Ha 1 MWH., B 3aBUCUMOCTM OT TOTO, KaKoe U3 HUX GonbLue.

MpumeyaHue 6— pu OLEHKe COOTBETCTBHUS yCTaBKe CriefyeT YUUTLIBATE BCe NMONpaBKu No TemnepaType U TOKY.

MpuMedvyaHune 7—BenuumHa uameHeHus HanpsxKeHna Ab gormkHa COOTBETCTBOBaTL 3aaHHON TOMHOCTU U3Me-
peHWin, B 0cOBEHHOCTU BOMU3N 3HAYEHUI YCTaBOK OrpaHW4eHuns Toka. Kak npaBsuno, Ha ydacTke HapacTaHUa HanpsxxeHus
LOCTaTOMHO U3MEHATL HanpsixeHue Ha 20 mB/anemeHT AB, BONM3N KOHTPONBHBIX TOYEK, B KOTOPBLIX NMPOUCXOLUT 3aBep-
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LUeHWe faHHOrO 3Tana 3apsifa U COOTBETCTBYIOLEE U3MEHEHNE HaNpsXeHUs (BONU3N ycTaBokK), MOXET 6biTb He06X0aUMO
N3MeHsATb HanpsixeHue Ha 4 MB/aneMeHT AB unu MeHblue.

il pumMedaHue 8— I'Iepekmoqume B P€XUM orpaHU4eHus Toka MOXXHO YCTaHOBUTb Ha6J'|l0AeHMeM 3a 3HaYEeHn-
AMW BXOAHOIO TOKa U Hanps>XXeHUA ¢ NoMoLW|bio ocuunnorpa(pa.

9) Ecnu ucnbiTyemblit 0bpaseL, ABnseTcs ABYXMO3ULIMOHHLIM KOHTPONNEPOM 3apsiga, NepexoanT K Bbl-
nonHeHuto atana 10). Ecnu ucnbiTyembit obpasel, ABNSeTCA perynupyiowmmMm KOHTPoONnepom 3apsaaa, nepe-
X0A4AT K BbINOSNHEHUO atana 11).

10) YMeHbLuas nowaroo R, YMEHbLLUAKOT HaNPsHKEHNE CO CTOPOHbI AB A0 Tex Nop, NoKa MCNbITyeMbIi
ofbpaseL He BOCCTAHOBUT Nogady TOKa OT UCTOUHMKA NUTAHUA CO CTOPOHbLI PB. PErncTpupylor Hanps)keHue B
3TOW TOUKE KaK HanpsbkeHME BO3BpaTa K peXxumMy 3apsaa.

Mexay waramum cnegyet cobniogarb 3aAepXKKy Ha ABE MUHYThI MITM HA 32A4aHHOE N3rOTOBUTENEM BPEeMs
3aePXKKU, YBENIMYEHHOE HA OHY MUHYTY, B 3aBUCMMOCTU OT TOTO, Kakoe U3 Hux 6onbLue.

MpumMmevyaHue 9—TIpu oLeHKe COOTBETCTBUS YCTaBKe CrieflyeT yUUTHIBaTL BCE NONPaBKU NO TeMNepaType U TOKY.

MpumMmeyvyaHne 10 — BenuunHa MaMeHeHUs1 HanpskeHus AB JormKHa COOTBETCTBOBATL 3aaHHOW TOMHOCTU
U3MepeHuit, B 0COGeHHOCTU BONU3M 3Ha4YeHWI yCTaBOK BOCCTAaHOBMEHUA NUTaHUA. Kak npaBuno, Ha y4acTke CHIDKEHUs
HanpsKeHUs 4OCTaTOMHO U3MEHATE HanpshkeHne Ha 20 MB/anemeHT AB, a B6AIU3U KOHTPOSbHBLIX TOWEK, B KOTOPLIX MPOUC-
XOAWT 3aBepLUEHUe JaHHOro aTana 3apsja U COOTBETCTBYIOLLEE M3MEHEHME HanpshKeHUsA (B6NU3KN ycTaBoK), MOXET BbiTb
HeoBX0aMMO U3MEHSATL HaNpPsXeHne Ha 4 MB/aneMeHT Ab unun MeHbLLe.

Mepexoaqar k atany 14).

11) MNepeBoAAT UCNbITyeMbIN 00pasel B peXXMM BbIPAaBHMBAIOLLETO 3apsaaa, eCnu Takow PEXUM B UCTbI-
TyemMoM oBpasue npegyCcMOTpeEH.

12) Yeenuuusasa R, 1 Habnogas sa usMeHeHMeM napameTpoB Ha dkpaHe ocuunnorpada, ycraHaBnu-
BaIOT paboYmnin pexxum UcnbuiTyemoro odpasua Ha 90 %.

13) OcTraBnstoT UcnbiTyeMblii 06pas3el; B aBTOMaruueckom pexxiume 3apaga (To ectb 6e3 gansHelwen
PETYNUPOBKU Ryp) A0 TEX NOP, NOKA UCMLITYEMbIN 00pasel, He JOCTUTHET peXvuma NoaAepXUBaloLLIEro 3apsi-
4a, v eLle no MeHbLuei Mepe Ha 30 MUH. ¢ TeM, YTOObI 3HAYEHUA U3MEPSEMbIX NAPAMETPOB ObinM MOCTOSAHHBI
U BCE BO3MOXHbI€ CMELLEHMA OblnKU YCTPAHEHBI.

14) MoeTopPAIOT 3Tanbl 2) — 13) anA Temneparypsbl (40 £ 2) °C.

WcnbiTaHHbIN 06pasel cunTaloT BbigepXXaBLIMM UCNbITAHUS, ECIU:

- UcnbITyeMbIi 06pasel; cpabaTbiBaeT NpuU 4OCTUXEHWUU YCTABOK 3asiBNEHHbIM U3roTosutenemM o6pasom;

- 3HayeHus napametpa(oB), NPU KOTOPbLIX NPOUCXOAUT OTKIIOUEHMEe nuTaHus oT ®b unu orpaHuyeHne
TOKa, BOCCTAHOBNEHUE nuTaHus ot ®b u nameHeHue aranos 3apsaaa Ab cosnaaaloT Co 3HaYEHUAMU COOTBET-
CTBYIOLLMX YCTABOK C TpeOyeMOoi TOYHOCTbIO;

- ucnbITyemblit obpasel otBevaet Tpebosannam 4.2 u 4.4;

- paccuuUTaHHblf(bl€) HA OCHOBE PEe3ynNbTaToB U3MEPEHNI KO3 DULIMEHT(bI) KOPPEKLUUU YCTABOK NO TEM-
nepartype coBnagaeT(loT) C yka3aHHbIM B CONPOBOAUTENbHOW JOKyMEHTaLuuu ¢ TpeGyemMoi TOYHOCTLIO;

- MHAMKAaLUMA 1 oToGpaXkeHue npouecca 3apsaa OCyLLECTBNAIOTCH B COOTBETCTBUU C CONPOBOAUTENLHON
OOKYMeHTauuen.

5.5 UcnbiTaHua Ha OTKIHOYE€HWE U BOCCTAHOBIEHUEe NMUTAHUA Harpy3Ku

5.5.1 HasnaueHnue

McnbiTaHus npeHa3HayeHbl ANA NPOBEPKU YCTABOK MO HAMPSXXEHMIO: OTKIIOYEHNA NUTaHUA Harpysku
(OTKMIOYEHME N0 HU3KOMY HanpsbkeHuto, OHH) u BOCCTAHOBNEHUS NUTAHUA HArpy3kun (BKAIOYEHUE NO HU3KOMY
HanpsbkeHuto, BHH).

B HeKkOTOpbIX KOHTpOMepax 3apsaaa He NPEAYCMOTPEHO YNpaBneHne Harpy3kon, HO OHM OCHALLEHbI A0~
NONHUTENbHBLIMU KOHTAKTaMM, KOTOPbI€ NO3BONAIOT BbIMOMHATL YNPaBAEHUe Harpy3kon ¢ NOMOLLbIO BHELLHUX
YCTPOWCTB.

MpuMeyaHne — B HEKOTOPbIX YCOBEPLUEHCTBOBaHHLIX KOHTpOMNepax 3apsaa ynpasneHue Harpyskoi no
yCTaBKaM HarnpsbkeHUs! He MPUMEHSIETCA, B TaKUX CRyYasx CrielyeT UCMonb3oBaTh MOAUPULMPOBAHHYIO METOAMNKY UCMbI-
TaHWii, OCHOBaHHYIO Ha anropuTMax UCMbITYEMOro KOHTpOSINepa 3apsifa, BLINONHSIOWMX YNpaBneHne Harpyskou.

5.5.2 Cteng ana nposegeHUA UCNbITAHUN
McnbiTatenbHbiil CTEHA B COOTBETCTBUU C PUCYHKOM 1.
MUcnbiTatensHoe 060pyaoBaHue B COOTBETCTBUM € 5.3.1.
MapameTpbl CTEHAA B COOTBETCTBUMU € 5.3.2.
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Ecnu B ucneiryemom o6pasue sawmrta AB oT nepepaspsga oCyLLECTBAAETCA C MOMOLLbIO Noaym ynpas-
NSIOLLEro cUrHana Ha BHeLUHee yCTPOMCTBO, UMUTATOP Harpy3kv NOAKMIOHAOT Yepe3 3TO BHELUHEE YCTPOii-
CTBO WM YCTPOWCTBO, MMUTUPYIOLLIEE €ro.

5.5.3 MpoBeaeHune ucnbITaHUA

1) MoaroTOBMNEHHbI B COOTBETCTBUU C 5.2 UCMbITYeMbI 0Opa3sel yCTaHaBNUBAIOT B KIIMMAaTUYECKYI0
Kamepy UCMbITaTenbHOro cTeHaa.

MoaknoyaloT BbIBOALI UCMLITYEMOr0 06pasla co CTropoHbl AB K COOTBETCTBYIOLLIMM BbIBOAAM BHYTPU
KNMMaTUYECKON Kamepbl, Kak MoKasaHo Ha PUCYHKe 1, npu 3TOM conpoTueneHue R oTkniodalor. Moakniovya-
IOT BbIBOAbI UCMbITYEMOro obpa3ua co CTOPOHbI Harpy3ku Unu BbIBOAbLI ANA N0Aa4YM YNPasnaioLwwero curHana
Ha BHELLHEee YCTPOICTBO, €CMU OHU NPEAYCMOTPEHbI B UCTILITYEMOM 06pasue, K BbiIBOAAM Harpy3ku BHYTPU
KnumMaTu4eckoii kamepel. MoakniovatoT ocuunnorpad, ecnm oH Heobxoaum AnsA NPOBEAEHUA NCNbITaHWIA. Bbl-
KMIOYaTENn UCMbITaTENbLHOrO CTEHAA AOMKHbI HAXOAUTLCSA B PA3OMKHYTOM MOMIOKEHUHN.

MpumevyaHue 1 — K BbiBoAaM WcnbiTyeMoro obpasua co CTOpoHbl ®B B 3TUX UCMBITAHWAX HUYEro He
NOAKITHOHaIOT.

3aKpbIBaIOT KNMMAaTUYECKYIO KAMEpY.

2) 3agalot 3HayeHue TeMmnepaTypbl BHYTPU KNIUMAaTUYECKON kKamepbl (25 + 2) °C 1 BKNOYAIOT perynupo-
BaHWE TeMneparypsl.

B TeuyeHue BCero BpeMeHW NpPOBEAEHUA UCMLITAHMIA TemnepaTypa BHYTPU KIIMMAaruM4eckon Kamepbl u
TeMneparypa McnelTyemoro odpasua A0JKHbI NOAAEPXKMBATLCA Ha ypoBHe (25 £ 2) °C.

3) YcraHaBnMBalOT UCTOMHMK NUTAHUA CO CTOPOHbI AB/uMuTaTop AB Ha ypoBeHb HanpsbkeHus 2,1 B Ha
anemMeHT AB 2 %.

4) Ecnun B ncnbiTyemom o6pasiie MMeroTcs BbiBOAbI A5 NOAKMIOYEHMS Harpy3ku, perynupyror ConpoTms-
neHue, UMUTUPYIOLLIEE HArpy3Ky Takum o0pasom, YToObl TOK, MOCTYNAIOLLMIA HA HArpy3sky, coctaensan (10 £ 2) %
HOMMWHAaMNbLHOrO TOKa Harpy3ku NpU HaNPSDKEHUMM HA BbIBOAAX UCMbITYyeMOro o6pasua co ctopoHbl Ab, paBHOM
HOMWHanNbHOMY HanpsbkeHuto Ab.

5) Mpu TemnepaTtype BHYTPU KNIMMAaTUYECKOI Kamepbl U TeMnepaType ucnbityemoro obpasua (25 + 2) °C
3aMbIKaIOT KOHTAKTbi BbIKIIOYaTeNen UCNbITaTeNbLHOro CTEHAa CO CTOPOHbLI AB 1 CO CTOPOHBLI Harpy3ku.

6) MowaroBo ymeHbLAT HanpshxeHue AB A0 Tex NOp, NOKa UCnbITyeMblli 0b6paseL, He OTKMIOYUT NUTa-
HWe Harpy3ku HenocpeaCTBEHHO, NK Harpy3ka He GyaeT OTkNoYeHa BHELWHUM YCTPOMCTBOM NO yNpaBnsioLLe-
MYy cUrHany oT UcnbiTyemoro o6pasua, unu noka He Oyaet BknovyeHa curhanusaums. Mexay waramum cnegyer
cobniogatb 3aAepXKKy Ha 2 MUH. UK HA 3a4aHHOE M3TOTOBUTENEM BPEMSA 3a4EPKKN, YBENIMYEHHOE HA 1 MUH.,
B 3aBMCUMOCTU OT TOTO, Kakoe U3 Hux GonbLue.

Ecnu B ucnbityemom obpasue 3awmta Ab ot nepepaspaga OCyLUECTBAAETCA C MOMOLLbIO BKIIOYEHUA
CUrHanu3aumm, BbIKIIOYAIOT Harpy3Kky nocne BKIIOYEHUA curHanuaaumn. Npu oTKIIOYEHUN NUTAHUA Harpy3ku
HanpsbkeHWe U TOK Ha BbIBOAAX UCMbITYEMOro 0b6pasLa co CTOPOHbI Harpy3ku A0MkHbI ObiTb PaBHbI HYMIO.

Pernctpupyior 3Ha4yeHue HanpshkeHusst Ab B MOMEHT OTKIIOMEHUSA Harpy3ku kak OHH.

7) MowaroBo yBenuMuMBAlOT HanpshkeHue AB o0 Tex nop, noka UCNbITyeMbll 06paseL, He BKNIOYUT Nu-
TaHWe Harpy3ku, Unu Harpyska He GyaeT BKIOYeHA BHELUHUM YCTPOMCTBOM MO yNpasnsiowemMy curHany ot
ucnbiTyemoro obpasua, unu noka He GyaeT BkMoYeHa curHanusaums. Mexay waramu cnegyet codniogatb
3a1ePXKKY HA 2 MUH. UK HA 3a4aHHOE U3TOTOBUTENEM BPEMSA 3aA€PXKKU, YBENIMYEHHOE HA 1 MUH., B 3aBUCK-
MOCTM OT TOrO, Kakoe u3 Hux 6onbLue.

Ecnu B ucnbityemom obpasue 3awmra Ab oT nepepaspsiia OCyLLUECTBRSIETCA C NOMOLLbIO BKMIOHYEHUsI
curHanu3aumu, BKIIOYaloT nogadvy NUTaHusi Ha Harpy3Ky Nocne BKIIOYeHus curHanusauuun. Mpu BoccraHosne-
HUA MUTaAHUSA HArpy3KU HANPSXKEHME HA BbIBOAAX UCTLITYEMOro o6pasua co CTOPOHbI HAarpy3ku AOIMKHO ObITh
paBHO HOMUHANbLHOMY HanpsXeHuio Ab.

Pernctpupyiotr 3Ha4eHune HanpskeHnss Ab B MOMEHT BKIIOYEHUS NUTaAHUA HArpy3ku kak BHH.

8) Ecnu B ucnbityemom o6pasue npeaycMoTpeEHO HECKONbKO YCTABOK OTKIMIOYEHUSI/BKIIOYEHUS] HArPY 3K,
NOBTOPSAIOT 3Tanbl 3) — 7) NOOYEpeaHO AN BCEX YCTaBOK.

9) MoeTtopsitoT atanbl 2) — 8) ans (40 £ 2) °C.

I punmMmeydyaHue 2— an OL|eHKe COOTBETCTBUA yCTaBKe crniefyeT y4UThiIBaTb BCEe MNONpaBKku Mo TeMnepaType U TOKY.

MpuMeyaHue 3— BenuunHa uameHeHns HanpskeHus AB fomnxkHa cooTBETCTBOBaThL 3aflaHHON TOMHOCTH N3Me-
peHuiA, B 0coBeHHOCTU BOU3N 3HAYEHWIA YCTaBOK OTKIIOMEHUS W BKITHOMEHMS Harpy3ku. Kak npaBuno, Ha y4actke yMeHb-
WeHWs/HapacTaHUsA HanPsXXeHUA SOCTAaTOMHO U3MEHSATL HanpsxkeHue Ha 20 mB/anemeHT AB, B6MN3u KOHTPOMBHBIX TOYEK,
B KOTOpbIX MPOUCXOAUT 3aBEepLUSHUE AaHHOrO aTana 3apsifa U COOTBETCTBYIOLLEE U3MEHEHNUE HanpskeHns (B6NU3n ycta-
BOK), MOXET ObITb HEOBX0AUMO U3MEHSTh HanpskeHue Ha 4 MB/aneMeHT AB Unu MeHbLue.
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MpumedaHue 4 — OTKIOYEHUE W BKIIOYEHUE HArPY3KM MOXHO YCTaHOBUTL HaGMiofeHUeM 3a 3HavyeHWnsMU
BXOLHOTO TOKa U HanpsxXeHWs ¢ MOoMOLLbo ocLusinorpada.

McnbiTaHHbIM 06pasew, CUUTAIOT BblAEMKABLUMM UCTILITAHUA, eCIN:

- UCMbITYeMblil 06pa3seL, OTKMIOYaeT U BOCCTaHABNMBAET MUTaHWE Harpy3ku NpU JOCTMXKEHUKU YCTaBOK
3as1BMEHHbIM U3roToBUTENEM 06pasom;

- 3Ha4YeHUs HanpPsXXEeHUSA, MPU KOTOPbIX MPOUCXOAUT OTKIOMEHNE U BOCCTAHOBNEHUE NUTAHUS HArPy3Kku,
cOBMajaloT Co 3HaYeHMsAMU cooTBETCTBYIOLLMX ycTaBok OHH 1 BHH ¢ Tpebyemolt TOUHOCTLIO;

- UCNbITyeMbIn 0Bpasel, oTBevaeT TpeboBaHusM 4.3 n 4.4;

- paccyMTaHHbIii HA OCHOBE pe3ynLTaToB M3MEpeHui KOIMULMEHT KOpPeKuun no Temnepatype co-
BNagaeT C yKkasaHHbIM B COMPOBOAUTENbLHOW AOKYMEHTauuu ¢ Tpebyemomn TOYHOCTbIO, €Cn B UCTLITYEMOM
oBpasue npegycMoTpeHa BO3MOXHOCTbL KOPPEKLMN YCTABOK HU3KOTO HamnpsiKeHUA No Temneparype;

- CUrHanu3auus u cpefcTsa 3aLumThbl cpabaTbIBaIOT, KaK YKa3aHOo U3roTOBUTENEM;

- MHAMKauus 1 oToBpadkeHue npouecca WUCNbITaHWA OCYLLECTBNSIETCA B COOTBETCTBUM C CONPOBOAW-
TENbHOW AOKYMEHTaUMENR.

5.6 McnbiTaHMA 3aWMTBI aKKYMYJIATOPHOWU 6aTtapeu OT paspsiga
Ha (pOoTO3INEeKTpUYECKYH baTapero

5.6.1 HasHauyeHue

McnbiTaHus npeaHasHadveHbl 4N NPOBEPKU BbINONHEHWA TpeboBaHuii 4.5.

B npouecce ucnbiTaHUii n3MepsaoT obpaTtHbIii TOK Yepes ucnbiTyemblii obpasel ot Ab k ®b, korga $b
NnoAKMYEHO Kk AB Yepes KOHTponnep 3apsaa, HO He reHepupyerT TOK.

5.6.2 CteHg AnA npoBeAeHUA UCNbITAHUNA

McnbiTaTenbHbIn CTEHA B COOTBETCTBUMU C PUCYHKOM 2.

McnbiTaTensHoe o60pyaoBaHue B COOTBETCTBUM C 5.3.1.

MapamMeTpbl cTeHaa B cooTeeTcTBun € 5.3.3.2 u 5.3.4.

5.6.3 MNpoBegeHue ucnbiTaHUM

1) MoAroTOBNEHHbIN B COOTBETCTBUM C 5.2 UCnbITyeMbili 00pasel, yCTaHaBnvMBaloT B KNMMaTUYECKYIo
Kamepy UCMbITAaTENbHOrO CTeHAA.

MoAaKnoYaloT BbIBOAbLl UCMILITYEMOro 06pasua co cTopoHbl AB n co ctopoHbl ®b k cooTBeTCTBYIOWMM
BbIBOAAM BHYTPU KIMMaTUYECKON KaMEPbl, KaK NOKa3aHO Ha PUCYHKe 2. BbikniovaTenu UCnbITarenbHOro CTeH-
Aa OOMKHbI HAXOAMTLCS B PA30MKHYTOM NOMOXEHUMN.

MpumevaHne 1 — K BbiBogaM UCTILITYEMOro o6pasya coO CTOPOHbI Harpysku WNKU BbIBOAAM ANA nepepaqu
yNpaBnAIoLLEro curHara Ha BHELHee YCTPOACTBO, €CIM OHW NPEAYCMOTPEHDI B UCNBbITYEMOM 06pasLie, B 3TUX UCTIbITAHUAX
HUYEro He NOAKIoYAIoT.

3aKpbIBalOT KNMMATUYECKYIO Kamepy.

2) 3apalot 3HauyeHue TemnepaTypbl BHYTPU KNMMaTMHecKkon kamepsbl (25+2) °C u BKIMIOYaIOT perynupo-
BaHWe Temneparypbi.

B TeueHue BCEro BpeMeHW NPOBeAEHUsI UCTbITAHUI TEMNEepaTypa BHYTPU KIIMMATMYECKON Kamepbl U
Temnepatypa ucnbiTyemoro obpasua AoMmKHbI NoAAEPKUBATLCA HA YPOBHE (25 £ 2) °C.

3) YcraHaBnMBAalOT UCTOYHUK NMUTAHUSA CO CTOPOHbI AB/umuTaTtop AB Ha ypoBeHb HanpsbkeHus 2,1 B Ha
anemMeHT Ab £ 2 %.

4) Mpun TemnepaType BHYTPU KINUMATMYECKOI KAMEPbI U Temnepartype ucnbiryemoro obpasua (25 +2) °C
3aMbIKalOT KOHTaKTbI BbIKIIOYaTeNel UCMbITAaTENbHOMO CTEHAA CO CTOPOHLI AB 1 ¢o cTOpOHbI PB.

5) N3amepsIoT TOK B KOHTYpE NuTaHus oT ®b (KOHTYP RyE)-

MpumevaHue 2— B HeKkoTOpLIX KOHTpoONMNepax 3apsifa CyLecTBYeT BpeMeHHas 3afiepXKa Mexsy MOMEHTOM,
korga ®B Huxe HanpseHus AB, U MOMEHTOM, Korfia KOHTponrep 3apsfa orpaHuymBaeT obpaTHbll Tok oT Ab k Ob.

UcnbiTaHHblin 06pasel, CUUTAIOT BbiAEPKAaBLUMM UCNLITAHUA, €Cnn 3HaveHue Toka ot AB k ®b cocras-
nsiet He 6onee 0,1 % HOMMHaNLHOIO BXOHOTO TOKA UCMLITYEMOro obpasua ot ®b npu HanpspkeHun Ha AB,
paBHOM HOMUHANBLHOMY.

5.7 OnpegeneHune cO6CTBEHHOTO NOTPEONIEHNA B peXuMe OXnaaHma

5.7.1 HasHaueHue
UcnbiTaHua npegHasHaveHbl Ans onpeaenelus co6CTBEHHOro NOTpebneHns KOHTponnepa sapsaa B pe-
XUMe oxnaaHus (HeT nutaHus ot ®b u/mnu Harpyskm).
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5.7.2 CTeHa AnNA npoBeAeHUA UCNbITAHUMN

MenbiTatenbHbli CTeHA B COOTBETCTBUMU C PUCYHKOM 1.

WcnblTatensHoe o6opyaoBaHue B COOTBETCTBUM C 5.3.1.

MapameTrpbl cTeHaa B COOTBETCTBUM € 5.3.2.

5.7.3 MpoBeaeHune ucnbiTaHUMn

1) MoAroToBMEHHbI B COOTBETCTBUM € 5.2 uCMbITyeMmblii 00pasew, yCTaHaBnNMBAIOT B KNMMaTUYecKyto
Kamepy UCMbITaTeNbHOro CTeHaa.

MoaknioyaloT BbIBOALI UCTLITYEMOro o6pasua co CTopoHbl AB Kk COOTBETCTBYIOLLMM BbIBOAAM BHYTPU
KNMMaTU4eCcKoii KamMepbl, Kak MoKasaHo Ha PUCYHKE 1, Mpu 3TOM CONPOTUBNEHNE R, OTKMOYAIOT. Moakniova-
0T BbIBOAbI UCMLITYEMOrO 00pasLa cO CTOPOHbI Harpy3ku UK BbIBOAbI ANSA Modady ynpasnsaoLwero curHana
Ha BHELUHee YCTPOMCTBO, €CMM OHU NPEeayCMOTPEeHbl B UCMbITYEMOM 0OpasLe, K BbIBOAAM Harpysku BHYTPU
KnMmMaTuyeckoi kamepsbl. Bbiknioyarenu UCMbITaTensHOro cTeHaa AOMiHbI HAXOAUTBLCA B PA30OMKHYTOM rO-
NOXEeHUN.

MpumevyaHue 1 — K BbiBOAaM WUCMbITyeMoro obpasya co cTopoHbl B B 3TWX MCMLITAHUAX HUYEro He
MOAKMHOYAIOT.

3aKpbIBaOT KNUMAaTUYECKYHO Kamepy.

2) 3apatot 3HadeHue TeMnepaTypbl BHYTPU KMMMATUYECKON kamepbl (25 + 2) °C 1 BKMIOYaloT perynupo-
BaHWE TeMnepaTypbl.

B TeuyeHue BCEro BpEMEHW NPOBEAEHUA WUCMBITAHMIA Temneparypa BHYTPU KNUMAaTMYECKOW Kamepbl
Temnepartypa ucnbiTyemoro obpasa AoMmKkHel NOAAEPKMBATLCA HA YpoBHE (25 £ 2) °C.

3) YcTaHaBnMBaOT MCTOMHUK NMUTAHKUA CO CTOPOHbI AB/MMuTaTop AB Ha ypoeeHb Hanpskenus 2,1 B Ha
anemeHT Ab £ 2 %.

4) MNpu TemnepaTtype BHYTPU KNUMAaTUYECKOI Kamepbl U TeMNepaType ucnbiTyemoro oopasua (25 + 2) °C
3aMbIKalOT KOHTaKTbI BbIKMKOYATENEN UCMBITATENbHOIO CTEHAA CO CTOPOHbI AB.

MpumevyaHune 2— KoHTaKTbl BbIKMOYATENA UCNbITAaTENBLHOrO CTeHAa CO CTOPOHbI Harpy3Kku He 3samblKaloT.

5) Y6expgaloTcsl, YTO BbIBOAbI ANA NOAKMNIOYEHNUST HArPy3KuU UM BbIBOALI ANS Nepeaayu ynpasnsiowero
CUrHana Ha BHeLLHEee YCTPOWCTBO, ECNU OHU NPelyCMOTPEHbI B UCNLITYEMOM 00pasLie, HaXOAATCA Noa Hanps-
JKEHWEM UIN B COCTOSHMU KBKITIOYEHOY.

6) PernctpupyroT HanpshkeHue 1 TOK Ha BbIXOAe UCNbITYyeMoro obpasua co CTopoHbl AB.

7) MocnepoBaTenbHO YCTAHABMUBAIOT HaNpPsXXeHWe UCTOMHUKA NUTAHUA CO CTOPOHbLI AB/uMutaTtopa Ab
Ha 3HayeHue 2,0; 1,9; 1,8 n 1,7 B Ha anemeHT AB = 2 % U perncTpupyioT HanpsbkeHUe U TOK Ha BbIXOAE UC-
nbiTyemoro obpasua co CTopoHbl AB Npu KaXKaoM U3 yKa3aHHbIX 3HAYEHWN.

McnbiTaHHbIl 06pasel cYATalOT BblAepKaBLUMM UCTIbITAHUSA, €Cnu cOBCTBEHHOE NOTpebneHue UcnbiTye-
MOro obpasua cooTBeTCTBYyeT TpeboBaHuaM 4.6.1 1 3Ha4YEHUAM, YKa3aHHbIM U3rOTOBUTENEM.

5.8 Onpepenexue Kra

5.8.1 HasHauyeHue

McnbiTaHusA npeaHasHadveHbl Ans nocrpoeHus rpacdukos KMO ucneityemoro o6pasua B AuanasoHe 3Ha-
4YeHui Toka 3apsiga ot 10 go 100 % npu Temnepartype okpyxatowwen cpeabl (25 + 2) °C.

5.8.2 CteHa ans npoBegeHUA UCNIbITAHUN

McnbiTaTenbHbln CTEeHA B COOTBETCTBUM C PUCYHKOM 1.

McnbiTatensHoe o6opyaoBaHue B COOTBETCTBUM C 5.3.1.

[MapameTpbl cTeHaa B COOTBETCTBUM € 5.3.5.

5.8.3 MpoBeaeHue UcnbITaHUM

1) MoAroTOBREHHLIA B COOTBETCTBMU C 5.2 ucnbiTyemblii oBpa3el; yCTaHaBnNMBaKT B KIMMATUYECKYIO
Kamepy UCnbITaTenbLHOro CTeHaa.

MoakniovatoT BbIBOALI UCMLITYEMOro obpasua co CTOPOHbl AB U €O CTOPOHbLI B K COOTBETCTBYHOLIUM
BbIBOAAM BHYTPW KIIMMaTUYECKON KaMepbl, Kak Noka3aHo Ha pUcyHke 1. MogkniovaoT BbIBOALI UCTLITYEMOrO
obpasLa Co CTOPOHbLI Harpy3ku UNKU BbIBOALI AN NMOLAa4YM YNpaBnsIoOWEro curHana Ha BHeLUHee YCTPOMCTBO,
€CNK OHM MpPeayCcMOTPEHbI B UCTbITYeMOM obpasLe, K BbIBOAAM Harpy3kn BHYTPU KNMMaTUYECKOW Kamepbl.
Bblknto4aTenu ucnbiTaTtensHOro CTeHAAa A0MKHbI HAXOAUTLCA B PA3OMKHYTOM MOMNOXKEHNUW.

3aKpbIBalOT KNMMMaTUYECKYIO Kamepy.

2) 3apalot 3HaYeHue Temneparypbl BHYTPU KNUMATUYECKON Kamepsbl (25 + 2) °C u BKNOYaloT perynupo-
BaHWe TeMnepaTypbl.
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B TeyeHne BCEro BpEMEHM NPOBEAEHUSI UCMILITAHWUM TEMNEpATypa BHYTPU KNUMATUYECKON Kamepbl U
Temnepartypa UcnbITyeMoro o6pasua AOMmKHbI NOAAEPKUBATLCA Ha ypoBHE (25 £ 2) °C.

3) HacTpoIikoit UCTOYHMKA NMUTAHWA MPU NOCTOSHHOM CONPOTUBAEHUN R,p YCTAHABNMBAIOT 3Ha4eHue
HanpsKeHUs Co CTOPOHLI AB, paBHoe 2,2 B Ha anemMeHT AB £ 2 %.

B TeyeHne BCEro BPEMEHU UCTIbITAHWIA HAaNPsHKEHUE HA UCTOYHUKE MUTaAHUA CO CTOPOHbLI AB A0MXKHO
ObITb NOCTOSIHHBIM.

4) Mpu TemnepaTtype BHYTPU KIIMMATMYECKOIN kKaMepbl M Temneparype ucneityemoro obpasua (25 +2) °C
3aMbIKaKT KOHTaKTbI BbIKMOYaTENEN UCTLITATENLHOMO CTEHAA CO CTOPOHLI AB 1 Co CTOpOHLI ®B.

M pnmMedaHne — KoHTakTbl BbIKITOUaTeNst UCNLITaTeNbHOMO CTeHAA CO CTOPOHLI Harpy3ku He 3amblKatoT.

5) YcraHaBnumBaloT co CTOPOHbI ®b 3HauyeHue BxoAHOro Toka (10 £ 2) % oT HOMMHANLHOIO ToKa 3apaaa
AB U perynupyrot Hanpsi>keHWe UCTOYHUKA NUTAHMA CO CTOPOHbI AB Tak, 4ToObl HanpsXkeHWe Ha BbIBOAAX UC-
nbiTyemoro o6pasua co cTopoHbl AB coctaensno 2,2 B Ha aneMeHT AB £ 2 %.

6) Y6exaaloTces, 4To UCnbITyeMblii 06paseL, paboTaeT B peXxuMe Ha4vanbHOro 3apsaa U YTo BbiIBOAbI AN
NOAKMHOYEHUS HArpy3ku MNK BbIBOAbLI AN NEepeAaymn ynpaensiioWero CUrHana Ha BHeLUHee yCTPOMCTBO, eCnn
OHMW NPEeaYCMOTPEHbI B UCTILITYEMOM 0DpasLe, HaxoAsATCA NoA HanNPsXXeHWEM UNKU B COCTOSIHUMN «BKITIOYEHO.

7) NamepsioT TOK, HaNpsbkeHue co cTopoHbl ®b u co crtopoHbl AB npu 10 % Toke 3apsina u paccyuThbl-
BaOT MOLLHOCTb.

8) MoeTopstOT aTanbl 5) — 7) Ansa 3HayeHun Toka 3apsaa ot 20 ao 100 % ¢ warom 10 %.

9) Pa3MbIKaloT KOHTaKTbI BbIKINOYATENS1 UCMLITATENBHOTO CTEHAA CO CTOPOHbLI Pb.

10) Ecnn B ucnbiTyemMomM 06pasue npeaycMOTPEHO MOAKMIOYEHUE Harpysku, perynupylor conpotusne-
HUe, UMUTUPYIOLLIEE Harpy3Ky Takum obpa3omM, YToObl MpoTekaoLwmii Yyepes Hero Tok coctasnsan 100 % HoMu-
HanbHOIo TOKAa HarpysKku.

3aMbIKalOT KOHTAKTbl UCMLITATENLHOIO CTEHAA CO CTOPOHbI Harpy3ku.

11) Onpegensitotr nageHune Hanpsbkenust u KM ucnbitryemoro o6pasua.

5.9 McnbiTaHWe TENNOBbIX XapakTepUCTUK

5.9.1 HasHaueHue

UcnbiTaHus npegHaszHavYeHbl AN OLUEHKU XapakTepuCTUK MCNbITyeMoro obpasua npu MakCUMarnbHOM
paboyen TeMnepaType U HOMMHaNbLHOM TOKE Ha4anbHOro 3apsafa u BNMAHUA Ha YKa3aHHbIe XapaKTepUCTUKK
npucoeanHEHHOI Harpy3ku. McnbiTaHns NPOBOAAT NpyU MakcuMarnbHOi paboyen Temneparype, ykasaHHOM U3-
rotosutenemM. Ecnu usrotoButenem He ykazaHo MakCumanbHoe 3HaueHue pabodei TemnepaTtypbl, UCNbITAHUSA
nposoaat npu (40 £ 2) °C.

5.9.2 CteHa Ana npoBeAeHUA NCNbITAHUN

McnbiTatenbHbii CTEHA B COOTBETCTBUM C PUCYHKOM 1.

McnbiTarenbHoe obopyaoBaHue B COOTBETCTBUM € 5.3.1.

MapameTtpbl cTeHAA B COOTBETCTBUM C 5.3.5.

5.9.3 NpoBeaeHne ncnbiTaHNUA

1) MoAroTOBMNEHHLIW B COOTBETCTBUU C 5.2 ucnbiTyembili oOpasel yCTaHaBnNUBalOT B KNMMAaTUYeCcKylo
Kamepy UCMbITaTenbLHOro CTeHaa.

Moaknio4aloT BbIBOAbI UCMLITYEMOro obpasua co cTopoHbl AB U co CTOPOHbI OB K COOTBETCTBYIOLLIMM
BbIBOAAM BHYTPU KNTMMATUYECKOW KaMepbl, Kak MoKa3aHo Ha pucyHke 1. [oakniovaloT BbIBOAbI UCMIbITYEMOTO
obpasua co CTOPOHbI Harpy3ku WM BbIBOALI ANSA NOAAYM YNPAaBIAIOLLEro CUrHana Ha BHeELLHee YCTPOWCTBO,
€CNnu OHW NPeAYCMOTPEHBI B UCTILITYEMOM 00pasLe K BbIBOAAM Harpy3ku BHYTPW KNUMaTU4ECKOW kKaMmepbl. Bbl-
KIIOYaTENMU UCMLITATENLHOIO CTEHAA AOMKHBI HAXOAUTHLCA B PA3OMKHYTOM MONOXKEHUN.

3aKpbIBAIOT KNUMATUYECKYIO Kamepy.

2) 3apal0T 3Ha4YeHne TeMNepaTypbl BHYTPU KNUMaTUYECKON KaMepbl, paBHOE MakCUManbHON pabouen
Temneparype, yka3aHHOI M3roToBUTENEM, UMK, eCcnu 9Ta Temneparypa He ykasaHa, pasHoe (40 + 2) °C, u
BKITI04AIOT Harpes.

B TeyeHue BCEro BpEMEHU NMPOBEAEHUS UCMbITAHWN TemnepaTypa BHYTPU KIMMaTU4EeCKOW Kamepsbl
AoMmKHa noaaepX¥mBaThCs Ha 3a1aHHOM YPOBHE.

3) HacTpoikon NCTOYHMKA MUTaHWA NPU NOCTOSIHHOM CONPOTUBIIEHUN R,p YCTAHABMUBAIOT 3HAYeHue
HanpsbkeHUs €O CTOPOHbI AB, paBHoe 2,2 B Ha aneMeHT Ab £ 2 %.

B TeueHne BCEro BPEMEHM UCTLITAHWI HANPSHDKEHWE HA UCTOYHUKE MUTaHUA CO CTOPOHbLI AB A0mkHO
ObITb NOCTOAHHLIM.
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4) Ecnu B ucnbityemom obpasLie npeaycMoTPEHO NOAKIOYEHNE HAarpy3Kku, PErynmpyroT CONPOTUBIEHNE,
UMUTUPYIOLLIEE HArpy3Ky Takum 06pasom, 4ToObl npoTekaLwuii Yepes Hero Tok coctaensan 100 % HoMuUHanb-
HOro TOKa Harpysku.

5) Mpu TeMnepaType BHYTPY KNMMaTUYECKOIN Kamepbl M TEMMNepaType UCTbITyemoro obpasua, paBHoOl 3aaaH-
HOIM Ha aTane 2), 3aMbIKalOT KOHTaKTbl BbIKMIOYATENEN UCNbITATENBHOMO CTEHAA CO CTOPOHLI AB 1 CO CTOPOHLI PB.

6) YcTtaHaBnMBatloT €O CTOPOHbI $B 3HadeHne BxoaHoro Toka (10 £ 2) % OT HOMMHAamNbLHOTO TOKa 3apsaaa
AB. Y6exaalotcs, 4To UCMbITYeMbln 06pasel, HaX0AUTCA B pPeXUMe Ha4anbHOoro 3apsiaa.

7) YcTaHaBnuBawoT CO CTOPOHbI ®B 3HaveHue BxoaHoro Toka (10 £ 2) % oT HOMUHANLHOrO TOoKa 3apsaaa
AB U perynupyoT HanpsiXXEHWE UCTOMHMKA NUTaHKUSA CO CTOPOHbLI AB Tak, YTOBbl HaNpsXKeHWe Ha BbIBOAAX UC-
nblTyemoro obpasua co ctopoHbl AB coctasnsano 2,2 B Ha anemeHT AB £ 2 %.

8) 3aMblKaloT KOHTaKTbI BbIKIHOHMATENA UCNbITATENBHOIO CTEHAA CO CTOPOHbLI Harpy3ku, €Crv B UCMbITYye-
MOM obpasue NnpeayCMOTPEHO NOAKMIOYEHNE HArPy3Ku.

9) M3amepsloT TOK M HanpskeHne co CTopoHbl ®B u co ctopoHbl AB npu 10 % Toke 3apsiaa, a Takke
TeMneparypy TennooTBoaa/ucnbITyeMoro obpasua ¢ UHTepBanomM He MeHee 1 MUH. B TedeHune 14 unu Ao Toro
MOMeHTa, Koraa cpabotaer kakoe-HUGyab CpeaCTBO TEMJIOBON 3alUMThl UCMLITYEMOro obpasua (CHUXeHue
TOKa, OTKMIOYEHME U T. N.). PacCunTbIBAIOT MOLLHOCTL B KQXA0N TOYKE USMEPEHUN.

10) OTkmovaloT Bce npubopsl OT UcnbITyeMoro obpasua 1 NpoBEPSIIOT HaNMYMe Kakux-nmbo BMANMbIX
NOBPEXAEHMI UCMbITYemMoro obpasua.

11) MpoBepsitoT paboTOCNOCOGHOCTL NCMLITYEMOro 06pasua no 5.15, ecnu OTCYTCTBYIOT BUAUMbIE (PYHK-
LMOHarnbHbIE MNOBPEXIEHNUA UCMBITYEMOro 00pas3ua 1 Npu3Haku NoBpeXaeHUs UCnbITyeMoro obpasua no pe-
3ynsTatamM u3mMepeHun.

McnbiTyemblin 06pasew, CHATAIOT BblAEPXKABLUMM UCTILITAHUS, €CN:

OTCYTCTBYIOT BUAUMbIE PYHKLMOHANbHBIE NOBPEXAEHUS;

OTCYTCTBYIOT NPU3HAKU NOBPEXAEHMA NO pesynbTataM U3MEPEHWt;
McnbITaHHbIN 06pa3sew coxpaHun paboTocnocoBHOCTS;

curHanu3aums U CpeacTBa 3almThl CpabaTbIBalOT, Kak yKa3aHo U3roTOBUTENEM.

5.10 VcnbiTaHe 3aWKUTbl OT CBEPXTOKOB CO CTOPOHbI (hOTO3NEKTPHUYECKON GaTapen

5.10.1 HasHayeHne u 06nacTb NPUMEHEHUA

McnbiTaHnsa npegHa3HayeHbl AN OLEHKM XapakTePUCTMK UCTbITYEeMOro obpasua npu HavanbHOM 3a-
pane B YCrOBUSIX MPEBLILLEHUA TOKOM, nocTynatowmm ot &b, npeaenbHo gonycTumoro (Hambonblwero pabo-
4yero) 3HauYeHuA.

WcnbitaHus npoBoasT npu temneparype (25 £ 2) °C u Toke 3apsaga, paBHoOM 125 % HOMUHANLHOIO TOKa
3apsaa.

5.10.2 CteHa Ansi npoBeeHUA UCTIbITaHUN

McnbiTatenbHbll CTEH B COOTBETCTBUU C PUCYHKOM 1.

McnbiTatenbHoe 06opyaoBaHue B COOTBETCTBUM € 5.3.1.

MapameTtpsbl cTeHaa B COOTBETCTBUM C 5.3.5.

5.10.3 NMpoBegeHne UcNbITaHUIA

1) MoaroToBnNEHHbI B COOTBETCTBUM € 5.2 UCMbITYEMbI 00Opa3eL, yCTaHABMMBAIOT B KNIMMATUYECKYIO
Kamepy UCNbITarenbHOro CTeHaa.

Moaknio4aloT BbIBOALI UCMLITYEMOr0 obpasua co CTopoHbl AB U co cTopoHbl B Kk COOTBETCTBYIOLLUM
BbIBOZJAM BHYTPM KIMMAaTUYECKOW KaMepbl, KaK MOKA3aHO Ha pucyHke 1. BeiknioyaTenu UcnbITaTensHoro CTex-
Aa AOIMKHbI HAXOAUTBLCH B PA30OMKHYTOM MOMOXEHUMN.

NMpuMeyaHue — KBbiBogaM UcTbITyeMoro o6pasLia co CTOPOHbI Harpy3sku Unu BolBoAaM ANsi Nepefaqun ynpas-
NSIIOLLEro curHana Ha BHeLLHee YCTPOWCTBO, €Cl OHWU NPesyCMOTPEHbl B UCMbITYyeMOM obpasle, B aTUX WUCMbITaHMSIX
HUYEro He NOAKIIoYaIoT.

3akpbIBalOT KNMUMAaTUYECKYIO Kamepy.

2) 3apalor 3HayeHue Temneparypbl BHYTPU KNMMaTUYeCcKon kamepol (25  2) °C u BKIIOYAIOT perynnpo-
BaHUe TeMneparypbl.

B TeueHue BCero BpeMEHW MpPOBEAEHUS] UCMLITAHMN TeMnepaTypa BHYTPU KIMMaTU4YECKON Kamepbl
AOrKHa NoAAEpPXMUBATLCS HA ypoBHe (25  2) °C.

3) HacTpoiikoin UCTOYHMKA MUTAHMS NPU NOCTOAHHOM CONPOTMBAEHUN R, YCTaHABNMBAIOT 3Ha4YeHue
HanpspkeHUsi Co CTOpoHbl AB, paBHoe 2,2 B Ha anemeHT AB £ 2 %.
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B TeueHne Bcero BpeMEHU UCMbITAHUI HanpsbkeHWe Ha BbIBOAAX CO CTOPOHbI AB AOMKHO ObITb NOCTO-
SIHHBIM.

4) Mpyu TemnepaTtype BHYTPU KINUMAaTM4YECKOl kamepbl U TEMNepaType ucnoiryemoro odbpasua (25 + 2) °C
3aMbIKalOT KOHTAKTbI BbIKNOYaTENEN UCMLITATENBLHOIO CTEHAA CO CTOPOHLI AB 1 CO CTOPOHBI ®B.

5) YcraHaBnuBeatot co CTopoHbl ®B 3HayeHne BxoaHoro Toka (10 £ 2) % OT HOMWHANLHOrO ToKa 3apaaa
AB. Y6exaarotcs, 4To UCMIbITYEMbIN 00pa3eL, Hax0AMTCA B PeXXUME Ha4yanbHoro 3apsiaa.

6) YcraHaBnueatot co CTOpOHbI $B 3HaueHne BxogHoro Toka (125 + 2) % oT HoMUHANLHOrO Toka 3apaaa
AB 1 perynupytot HanpsbkeHMe UCTOYHMKA NUTaHWA CO CTOPOHbI AB Tak, 4ToObl HanpsbkeHue Ha BbIBOAAX UC-
nbiTyemoro obpasua co ctopoHbl Ab coctasnsano 2,2 B Ha anemeHT AB £ 2 %.

7) N3mepstoT TOK n HanpsikeHue co ctopoHbl B 1 co ctopoHbl AB npu 10 % Toke 3apsaaa, a Takke Tem-
nepartypy TennooTsoaa (Temneparypy UCnbITyemoro obpasua) ¢ UHTepBanom He MeHee 1 MUH. B TeyeHne 14
UNW 10 TOr0 MOMEHTA, Koraa cpaboTaer kakoe-Hubyab CpeacTBO TEMMOBOW 3aLUMThl MCMbITYeMOro obpasua
(CHWXEeHMe ToKa, OTKIIOYEHUE U T. N.). PaccunTbiBaIOT MOLLHOCTb B KX 0M TOYKE U3MEPEHUN.

8) OTkniovalT Bce NpUBOpPbI OT UCMLITYEMOro obpasua U NPOBEPSIOT HaNMM4Yne Kakux-nmbo BUAUMBIX
NoBpeXAEHUI UCTLITYEMOro obpasua.

9) MpoBepaAtoT paboToCnOCOBHOCTL MCLITYEMOro obpasua no 5.15, ecnu OTCYTCTBYIOT BUAUMBIE (PYHK-
LMOHarmNbHbIE MOBPEXIEHNUS UCNBITYEMOro 0bpasua 1 Npu3Haku NoBpeXaeHUa UCMbITyeMoro obpasua no pe-
3ynsratam U3MepeHUit.

Wcnbityemblin 06pasew, CHMTAIOT BblAepKaBLUUM UCTbITAHWUA, €CIIN:

- BbINONHeHbI TpeboBanuAa 4.7.2.1;

- OTCYTCTBYHOT BUANMbIE (PYHKLMOHANbHBIE NOBPEXAEHUS;

- OTCYTCTBYIOT NpU3HaKN NOBPEXIEHUSA MO pesynsratam U3MepPEeHnit;

- MCNbITaHHbIN 0Bpasel, COXpaHun pPaboTocnoCOBHOCTb;

- CUrHanusaumsi u cpeacTBa 3almTbl cpabaTkiBalOT, KaK yKa3aHo U3roToBUTENEM.

5.11 UcnbiTaHue 3awuTbl OT CBEPXTOKOB CO CTOPOHbI HArpy3Ku

5.11.1 HasHauyeHue

McnbiTaHus npegHasHadyeHbl ANs OLIEHKM XapakTepucTUK UcnbITyemoro o6pasua npu Temneparype
(25 £ 2) °C u TOKe Harpysku, paBHOM 1,25 HOMMHANBLHOIO TOKa Harpy3ku. MicnbiTaHusa npeaHasHayeHbl ANA
KOHTPONNEpOB 3apsaaa, y KOTOPbIX MPeAyCMOTPEHO NOAKIMIOYEHNE HArpy3Ku.

5.11.2 CteHa Ons npoBeAeHUA UCTIbLITAHUNA

MeonbiTaTenbHbI CTEH B COOTBETCTBUM C PUCYHKOM 1.

MenbiTatensHoe o60pyaoBaHue B cOOTBETCTBUM € 5.3.1.

[MapameTpbl CTeHaa B COOTBETCTBUM € 5.3.2.

5.11.3 NpoBeaeHne ucnbiTaHum

1) MoaroToBNEHHbIN B COOTBETCTBUM C 5.2 UCNbITyeMbl 0Opa3eL] yCTAHABNMBAIOT B KNUMAaTUYECKYIO
Kamepy UCnbITaTensHOro cTeHaa.

MoakniovatoT BbIBOAbLI UCNbITYEMOro obpasua co CTopoHbl AB U CO CTOPOHLI HArpy3ku K COOTBETCTBYIO-
LM BbIBOAAM BHYTPU KNIMMATMHECKOW KaMephbl, KaK MOKa3aHO Ha PUCYHKE 1, CONPOTUBNEHNE Ry g OTKNIOHAIOT.
BbikniouaTenu UCNbITaTEeNbHOTO CTEHAA AOIDKHBI HAXOAUTLCA B PA3OMKHYTOM MOSOXEHUW.

MpuMmedvaHne — KsbiBogam UcnbITyemoro o6pasLja co cTopoHbl OB B 3TUX UCTILITAHUSAX HUYETO He NOAKIIOHAIOT.

3aKpbIBAIOT KNMMATUYECKYIO Kamepy.

2) 3apaloT 3HaYeHne TemnepaTypbl BHYTPU KNUMATUYECKON Kamepbl (25 x 2) °C 1 BKNIo4atloT perynupo-
BaHue TeMneparypsl.

B TeyeHue BCEro BpeMEHM NPOBEAEHUSI UCMbITAHMWIA TemnepaTtypa BHYTPU KIIMMarnyeckow Kamepbl
OOJPKHA noaaep>mearbecs Ha ypoBHe (25 + 2) °C.

3) YcraHaBnMBalOT UCTOYHUK NUTaAHUA CO CTOpOHbI AB/umuTaTop AB Ha ypoBeHb HanpshkeHus 2,2 B Ha
anemeHT Ab £ 2 %.

Perynupylot conpoTUBneHne, UMUTUPYIOLLEE Harpy3ky, Takum o6pasoM, UToObl MpoTekalowun Yepes
Hero Tok coctasnan 125 % HOMMHANBHOFO TOKA Harpy3Ku.

4) MNpu TemnepaType BHYTPU KNUMaTUYECKON KaMepbl M TemnepaType ucnbiryemoro obpasua (25 +2) °C
3aMbIKalOT KOHTaKTbI BbIKNoYaTenei UCNbITaTeNbHOTO CTEHAA CO CTOPOHbI AB 1 CO CTOPOHBI HAarpysku.

5) PerynupyloT HanpsbkeHWe UCTOMHMKA NUTAHUS CO CTOPOHbLI AB Takum 06pa3oM, 4ToObl HaNpsXxeHne
Ha BbiBOAAX UCNbITYeMoro obpasua co ctopoHbl Ab cocrasnsano 2,2 B Ha aneMeHT AB + 2 %.
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6) MN3mepstoT TOK M HanpsiXKeHne Co CTOPOHbI AB 1 CO CTOPOHLI Harpysku, a Takke TeMneparypy Tenno-
oTBoAa/McnbiTyeMoro obpasua ¢ uHTepBanoMm He meHee 1 MUH. B Te4eHne 1 4 unu 4o Toro MOMeHTa, Koraa
cpaboTaet kakoe-nubo cpeacTBO TENOBOI 3aLMThI UCTLITYEMOro o6pasLa. PaccunTbiBaloT MOLLHOCTL B Kak-
[ON TOYKE U3MEPEHUNA.

7) OTknioyaloT BCe NpuBOpbI OT MCMLITYeMoro obpasua 1 NPOBEPSAIOT HaNMUUMe Kakux-nubo BUAUMBIX
noBpeXaeHUit UCMbITyeMoro obpasua.

8) MposepstoT paboTocnocobHOCTb UCMbITyemoro obpasua no 5.15, ecnu OTCYTCTBYIOT BUAUMBIE (PYHK-
LIMOHaNbHbIE MOBPEXAEHUA UCNLITYEMOro o6Gpasua u npu3Haku NOBPEXAEeHMs ucnelTyemoro obpasua no pe-
3ynbTatam U3MepeHuii.

McnbiTyeMblit 06paseL, CHUTaloT BbiAEPXKaBLUMM UCTbITaHUSA, €CIN:

- BbINOMHEHbI TpeGoBaHus 4.7.2.2;

- OTCYTCTBYIOT BUAUMbIE (DYHKLIMOHATbHbIE MOBPEXIEHNS;

- OTCYTCTBYIOT NPWU3HaKN NOBPEXAEHWUA NO pe3ynbraram u3MepeHun;

- UCnbITaHHbIN 06pasel; coxpaHun paboTocnoCoBHOCTS;

- CUrHanusauus u cpefcTBa 3almuTbl CpabaTbIBAIOT, KaK YKa3aHO U3rOTOBUTENEM.

5.12 AcnbITaHMe 3aWMTbLI OT NOAKIHOYEHUA aKKYMYNATOPHONU 6aTtapeu
¢ o6paTHOM NONAPHOCTLIO

5.12.1 HasHavyeHue

McnbiTaHua npeaHasHavyeHbl ANsi IPOBEPKU 3aLUMTbI UCTIbITYEMOro o6pasua ot nogkniodeHus K Hemy Ab
¢ 0BpaTHOV NOMAPHOCTLIO U NMPOBEPKM 3aLLUMTbI HAarpy3ku OT NOAAYM HA Hee ToKa B OOPaTHOM HanpasneHum
(ecnu B ucneityemom obpasue npegycMOTPEHO MOAKMIOYEeHUe Harpy3sku).

Ecnu Ha ucnbityemom obpasue unv B CONpoBOAUTENLHON AOKYMEHTALUMN K HEMY eCTb npeaynpexae-
HWe, 4TO NoAKMoYeHne ucrbiTyemoro obpasua k AB ¢ oOpaTHOI NONAPHOCTLIO Ha BbIBOAAX AB 3anpewyeHo,
[laHHOE UCTMbITAHME HE NMPOBOASAT.

5.12.2 Cteng ans NpoBeAeHUA UCTNbITAHUNA

MenbiTatenbHbll CTEHA B COOTBETCTBUM C PUCYHKOM 1.

McnbiTatenbHoe 060pyaoBaHue B COOTBETCTBUM C 5.3.1.

MapameTpbl cTEHAA B COOTBETCTBUM C 5.3.2, C UBMEHEHUAMU, U3NOXEHHLIMU B 5.12.3.

5.12.3 NMpoBeaeHne UcnbITaHUN

1) MoAroToBMEHHbI B COOTBETCTBUM C 5.2 UCMbITyeMblit 06pa3eL, yCTaHaBMMBAIOT B KIIMMAaTUYECKYIO
KaMepy UCnbITaTenbHOro creHaa.

MoakmntoyatoT BbIBOAbI UCMLITYEMOro obpasia K COOTBETCTBYIOLLMM BbIBOAAM BHYTPU KITMMATUYECKON Kame-
pbl, KaK MOKa3aHO Ha PUCYHKE 1, MPU 3TOM MEHSIOT MONAPHOCTL NOAKIMOYEHUSA UCTOMHUKA MUTAHUA CO CTOPOHbI
AB 1 OTKMIOHAIOT CONPOTUBNEHNE Ryg U eMKOCTb Cp . MoakniovaloT ocumnnorpad, ecnm oH HeoGxoanm Ans npo-
BEAEHUSA UCTbITAHWIA. BbikniovaTenu UCnbITaTeNLHOro CTEHAA AOMHKHLI HAXOAUTLCA B PA3OMKHYTOM MOSIOKEHUN.

3aKpbIBaOT KNUMAaTUYECKYIO Kamepy.

2) 3agaioT 3Ha4YeHne Temnepatypbl BHYTPU KnuMaTuyeckon kamepsl (25 £ 2) °C v BKITIOHAIOT perynmpo-
BaHWe Temneparypsl.

B TeuyeHue BCero BpeMEHU MPOBEAEHWUA UCMbITAHUIA TEeMnepaTypa BHYTPU KIMMMATUYECKON Kamepbl
[OIMKHA noaaep>XMBaTbCA Ha ypoBHE (25 £ 2) °C.

3) YcTaHaBnMBalOT HaNpPsH>KEHUE Ha BbIBOAAX MCMbITyeMoro obpasuya co cTopoHel AB, paBHOe HOMU-
HanbHOMY 3HAY€HUIO £ 2 %, U OrpaHUYeHmne No TOKY MCTOUHMKA MUTaHUsS CO CTOPOHbI AB, paBHOE YABOEHHOMY
HOMWHaNBLHOMY TOKY 3apsfa UcnelTyemoro obpasua.

4) Ecnun B ucnbityemMom o6pasue npegyCMOTPeHO NOAKMIOYMEHNE Harpy3ku, perynmpytoT ConpoTMBIEHME,
UMUTUPYIOLLEE HArpy3Ky Takum o6pas3oM, YToObl NpoTeKatoLmii Yepes Hero Tok coctaensn 10 % HoMUHanb-
HOTO TOKa Harpy3ku Npyu HOMUHAILHOM HanNpPsKkeHUU Ab.

5) Mpu Temnepartype BHYTPU KNMMAaTMYECKON KamMepbl U TemnepaTtype UenbityeMoro obpasua (25 +2) °C
3aMbIKalOT KOHTAKTbl BCEX BbIKMIOYMATENIEN UCMbITATENLHOIO CTEHAA U B TEYEHME 5 MUH. PErMCTpUpyLoT BCE
npeaynpexgaipLue curHansl ucnbeiTyeMoro obpasua.

Tawke ¢ uHTepsanomM He MeHee 10 C PErMcTPUPYIOT TOK U HanpsXeHue co CTOPOHblI AB, CO CTOPOHSI
Harpysku U Co CTOpoHel ®B, TeMnepaTypy TennooTeoaa/McnbITyemoro o6pasua. PaccumTbiBaoT MOLHOCTb B
KaXKO 0N TOUKE U3MEPEHU.

MpuMedaHue — [nsa HabMiofeHUs 3a U3MEHEHUEM TOKa U HamnpsKeHUs 1 puKcaLui HenpesycMOTPeHHOro
M3MEeHeHMs ToKa WU HanpsKeHUs Takke MOXET BbiTb NCMONL30BaH ocumnnorpad.

22



FOCT P 56982—2016

6) OTkniovatoT Bce NpuBOpLI OT UCTBLITYEMOro obpasuya U NPOBEpAIOT HanMuue Kakux-nubo BMANMBIX
noBpexaeHuin ucnbiTyemoro obpasua.

7) MNpoeepstor paboTocnocoBHOCTL UcnbITyeMoro obpasua no 5.15, ecnm oTCYTCTBOBANo NOCTYNNEHne
TOKa Ha HarpysKky npu BbINONHEHUM dTana 5), OTCYTCTBYIOT BUAMMBIE (PYHKLIMOHANBHBIE NOBPEXAEHUA UCNbI-
Tyemoro obpasua 1 nNpu3Haku NOBPEXaeHUA UCMbITyemMoro obpasua no pesynsrataMm MsMepPeHui.

McnbiTyeMblit 06paseL, CHUTaIOT BbiAEPXKABLUUM UCNLITAHWS, €CIN:

- OTCYTCTBYHOT BUANMbIE (DYHKLIMOHASNbHBIE NOBPEXAEHUS;

- OTCYTCTBYHOT NMPU3HAKN NOBPEXAEHUS NO pe3ynbTataM U3MEPEHWI;

- OTCYTCTBOBAIO MOCTYMIEHUE TOKA HA Harpysky, €Cnm B UCNbITyeMOM oOpasue npeaycMOTPeHO Noa-
KIMIOYEHUE HarpyaKku;

- UCMbITaHHbI 0BpaseL, coxpaHun paboTocnocobHOCTb;

- cuUrHanusauus u cpefcTsa 3aliuTbl cpabaTbiBatoT, Kak yka3aHO U3roToBUTENEM.

5.13 VcnbiTaHue 3aWmnThl OT NOAKITOYEHUA (POTOINEeKTPUYEecKkon b6arapen
¢ o6paTHOM NONAPHOCTLIO

5.13.1 HasHauyeHue

McnbiTaHua npegHasHadeHbl 4Nsi NPOBEPKU 3aLLUThI MCNBITYEMOro o6pasua oT NoAKMoYeHus kK Hemy b
¢ 0BpaTHOI NONSIPHOCTLIO.

Ecru Ha ncnbiTtyemom obpasue unu B CONpoBOAUTENbHON AOKYMEHTALMUW K HEMY eCTb npeaynpexae-
HWE, YTO NOAKMIOYEeHME UcnbITyemoro obpasua k b5 ¢ 06paTHOl NONAPHOCTBIO 3aNpeLUeHO, AAHHOE UCTIbITa-
HWe He NPOBOAAT.

5.13.2 CteHpg ansi npoBeAeHUA UCTNbITAHUN

McnbiTaTtenbHbli CTEHA B COOTBETCTBUM C PUCYHKOM 1.

McnbiTatensHoe 06opynoBaHue B COOTBETCTBMM € 5.3.1.

MapameTtpbl CTeHAA B COOTBETCTBMM € 5.3.2, C UBMEHEHUAMMU, U3NOXEHHbIMU B 5.13.3.

5.13.3 NMpoBeaeHue UcnbITaHUA

1) MoAroTOBNEHHBIN B COOTBETCTBUMU € 5.2 UCMbITYeMbIli oBpaseL, yCTAaHABNMBAIOT B KITMMATUYECKYIO
KaMmepy UCnbITaTenbHOro CTeHaa.

MoaKknoYaoT BbIBOALI UCMLITYEMOro o6pasua K COOTBETCTBYIOLLMM BbIBOAAM BHYTPU KSIIMMATUYECKOM
Kamepbl, KaKk Nnoka3aHo Ha pUCYHKe 1, Npu 3TOM MEHSIIOT MONAPHOCTL NOAKNIOYEHNA umuTaTopa ®b (ncrou-
HWKa NUTaHWUsA C NOCNeAoBaTEeNbHO BKIMHOYEHHBLIM COMPOTUBIIEHUEM, MUTUPYIOWMX paboTy ®B) n oTkmovator
conpoTueneHne Ryg 1 eMKoCTb Cpp. MogkniovaloT ocuunnorpad, ecnm oH Heobxoaum Ans NPOBeaEHNs Uc-
NbITaHWA. BeikniovaTenu UCnbITaTenbHOro CTeHAa AOMMKHBE HAXOAUTLCA B PA3OMKHYTOM MONOXEHUW.

3akpbIBaKOT KNMMaTUYECKYIO KaMepy.

2) 3apalot 3HaYeHNe TemnepaTypbl BHYTPU KNUMAaTMYECKOW Kamepbl (25 1 2) °C 1 BKNIOYAIOT perynupo-
BaHWe TeMnepartypbl.

B TeueHue BcCero BpeMeHu NpPOBEAEHMS UCTILITAHWM TemnepaTypa BHYTPU KNMMATUYECKON Kamepbl
DOJKHA NnogaepXKMBaTbCAa Ha ypoBHe (25 + 2) °C.

3) YcTaHaBnNnBaloT HaNpsHKeHue U TOK CO CTOPOHLI B u R, . (ecnn Tpebyetca) cornacHo 5.3.3.1 Tak,
4yT106bI TOK 3apsaaa cocraenan 100 %.

4) YcraHaBnuBaloT HanpshkeHue Ha BbIBOAAX MCMNbITYyeMOro obpasua co CTOpoHbl AB, paBHO€ HOMU-
HaNbHOMY 3HAYEHUIO * 2 %, U OrPaHUYEHME NO TOKY MCTOUHMKA NMUTAHUA CO CTOPOHbI AB, paBHOE yABOEHHOMY
HOMMHANBLHOMY TOKY 3apsiaa UCNbLITYeMoro odpasua.

5) Ecnu B ucnbityemom o6pasue npeayCMOTPEHO NOAKIIIOYEHNE Harpy3ku, perynupytotT ConpoTUBIeHue,
MMUTUPYIOLLIEE HArpy3Ky, TakuM o6pasom, 4ToObl NpoTekatoLmin Yepes Hero Tok coctaenan 10 % HomMuHanNb-
HOrO TOKa Harpy3kn Npu HOMUHaANBLHOM HanpsbkeHun Ab.

6) Mpu TemnepaTtype BHYTPU KNMMaTUYECKON Kamepbl U TeEMnepatype ucnbityemoro o6pasua (25 + 2) °C 3a-
MbIKAIOT BCE KOHTAKTbI BbIKMIOYaTENEN UCNLITATENLHOIO CTEHAA U B TEYEHUE 5 MUH. PETUCTPUPYIOT BCE Npea-
ynpexaaroLme curHansl ucnbiTyemoro obpasua.

Takke ¢ uHTEepBanom He meHee 10 C PerucTpupyiloT TOK U HanpsbkeHUe CO CTOPOHbI AB, CO CTOPOHbI
Harpy3ku u co CTopoHbl ®b, Temnepatypy Tennoorsoaa/ucnbityemoro obpasua. PaccumTbiBaloT MOLHOCTL B
KaXKA0M TOYKE U3MEPEHUNA.

MpumevaHue — [na HabniogeHUs 3a U3MEHEHUEM ToKa U HanpskeHUs U pukcayum HenpeaycMOTPEHHOrO
U3MEHEHUA ToKa UNKU HANPSXXEHNA Takke MOXET BbITb MCMonNb3oBaH ocuunorpad.

7) OtknioyaloT BCe NpuBopbl OT ucrbiTyemoro oGpasua u NPoBepsoT HanNUYMe Kaknx-nubo BMAMMBIX
noBpeEXAeHUN ucnbiTyemoro o6pasua.
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8) MposepsitoT paboTocnocobHOCTL UCNbITYeMOro obpasua no 5.15, ecrnu oTCcyTCTBOBASIO NOCTYNNEHne
TOKAa Ha Harpyaky npw BbIMONHEHUW dTana 5), OTCYTCTBYIOT BUAUMbIE (PYHKLMOHANbHLIE NOBPEXAEHUS UCTbI-
Tyemoro obpasua 1 Npu3Haku NOBPEXAEHUsa UCMbITyemMoro obpasua no pesynsraraMm UsmepeHuil.

McnbiTyeMblii 06pa3sel; CHUTAIOT BbIAEPXKABLUMM UCTbITAHUS, €CNN:

- OTCYTCTBYIOT BUAUMbIE (hYHKLIMOHASbHBIE NOBPEXIEHUS;

- OTCYTCTBYIOT NPU3HAKU NOBPEXOEHUA NO pesynbrataM U3mMepeHuit;

- OTCYTCTBOBAIO MOCTYMEHWE TOKA Ha Harpysky, ecnu B UCMbITyeMOM oBpasLie npeaycMOTPeHo nog-
KIIOYEeHME Harpysku;

- WCMbITaHHLIA 0Bpasel; coxpaHun paboTocnocoBHOCTb;

- CUrHanusaumsi u cpeacTea 3almTbl cpabaTbiBaloT, Kak yKa3aHO M3roTOBUTENEM.

5.14 VcnbiTaHus 3aWMUTbI NPU OTCOeAMHEHUU aKKYMYTSAITOPHOW 6aTapeu

5.14.1 HasnayeHune

McnbiTanusa npeaHasHadeHsbl ANs NPOBEPKM TOTO, YTO UCMbITYEMbI 06paseL He NOBPEXAAETCA Npu OT-
CYTCTBUU NoaknoveHuss Ab, u Harpy3ka B 3TOM Cnydae 3aluuuieHa oT npsaMoro noaknioyeHua k ¢b (ecnu
B UCMNbITyeMOM obpasue NnpesyCMOTPEHO NOAKMIOYEHUE Harpy3Kku).

5.14.2 CteHa onAa npoBeeHUA UCNbITAHUNA

MeonbiTaTenbHbll CTEHA B COOTBETCTBUU C PUCYHKOM 1.

McnbiTatensHoe 06opyaoBaHue B COOTBETCTBUM C 5.3.1.

MapameTpbl cTEHAA B COOTBETCTBUM C 5.3.5, C UBMEHEHUAMM, N3NOXKEHHLIMU B 5.14.3.

5.14.3 NMpoBegeHne UCNbITaHUN

1) MoAroTOBNEHHBI B COOTBETCTBUMU € 5.2 UCMbITYEMbI 0Opasel yCTaHABAMBAKOT B KNUMaTUUYECKYIO
KaMepy ncnbitaternbHOro creHaa.

Moaknio4yatoT BbIBOALI UCMbITYeMOro obpasLa k COOTBETCTBYIOLLMM BbIBOAAM BHYTPU KNUMaTUYECKOM
KaMepbl, Kak MoKkasaHo Ha pucyHke 1. Mogknovaot ocuunnorpad, ecnu oH Heo6xoauM ANA NPOBEAEHUA UC-
NbITaHUIA. BblknoyaTenu NCNbITaTeENLHOTO CTeHAA AO0SMKHBI HAXOAUTLCS B PA30MKHYTOM MOMOXEHUM.

3akpbIBalOT KNIMMaTUYECKYIO KaMepy.

2) 3aaaioT 3Ha4YeHne Temneparypbl BHYTPU KNMMaTUYECKOW Kamepsbl (25  2) °C u BKNIOYAIOT perynupo-
BaHWeE TeMnepaTypsl.

B TeyeHue BCEro BpPeMEHM MPOBEAEHUS UCMbLITAHWI TemnepaTtypa BHYTPWU KNUMaTM4eckow Kamepsbl
OOMmXKHa NoAAepXKUBaTLCA Ha ypoBHE (25 + 2) °C.

3) YcTaHaBnuMBaIOT HaNPsHKEHUME M TOK UCTOYHUKA NUTaAHUA CO CTOPOHbI AB/uMutatopa AB B cooTBeT-
cteumn ¢ 5.3.5.2.

MpumedvaHue 1—B [aHHOM YaCTHOM criyyae fy oy = lpy— lyam, €CIN KOHTPOMNEP 3apsfa UMEET BLIBOALI ANS

NOAKITHOYEHNA HarpysKku (/5, — TOK €O CTOPOHBI OB, /Harp—TOK, nocTynalwLWmid Ha Harpysky).

4) YcTaHaBMMBAIKOT NapaMeTpbl UCTOYHMKA NUTAHUSA CO CTOPOHbI ®B Tak, YToObl NOCTYNAIOLWUI HA UC-
nbiTyembiii 06pasel Tok 6bin paBeH HOMMHANLHOMY TOKY 3apsaga + 5 %.

Ons WMM-KOHTpOnnepoB 3apsiga HanpshkeHue UCTOYHUKA NUTAHUSi CO CTOpPOHbI ®B B TOUKE MaKCu-
ManbHOW MOLLHOCTM AOSMKHO cocTaBnATb (140 £ 2) % OT HOMUHANLHOrO HanpsbkeHust AB, a HanpspkeHue
xonoctoro xoga — (175 x 2) % oT HoMuHansHoro Hanpsbkenna AB. nsg CTMM-KOHTpPONNEPOB HanpsikeHue
WCTOYHMKA NUTaHUs CO CTOPOHbLI PB B TOUKE MakCHmMarnbHON MOLHOCTU OIKHO ObITb pABHO CpeAHEMY 3Have-
HUIO pabo4ero HanpsKeEHUs UCNbITYeMoro obpasua + 2 %, a HanpsbkeHe XONoCTOro X0/a AOIMKHO COCTaBNATb
(125 % 2) % HanpskeHUst B TOYKE MakCMMaribHON MOLLHOCTH.

5) Ecnu B ucneityemoM 06pasue npegycMOTPEHO NOAKMIOYEHUE Harpy3ku, perynupyior CONpOTUBIIEHUE,
UMUTUPYIOLLIEE Harpy3Ky, Takum 06pa3oM, YTOObI NPOTEKAOLLMIA YEPE3 HEro TOK COCTaBNsAN 5 % HOMUHANBbHO-
ro TOKa Harpy3ku npyu HOMUHaNbLHOM HanpskeHun AB.

6) Mpu Temneparype BHYTPU KIMMATMYECKOW Kamepbl U TemMneparype ucrbiryemoro oobpasua (25 + 2) °C
CHayana 3amblKaloT KOHTaKThbl BbIKNOYaTENe Co CTOPOHLI Harpysku, a 3aTeM KOHTaKTbl BblKfoYaTenen co
CTOPOHbI PB. 3aMbIkaloT KOHTaKThI BbIKMtOYaTENen co CTOPOHbI AB.

7) HacTpoikon UCTOYHUKA NUTAHMA YCTAHaBMMBAKT HOMUHASIBHOE 3HAYEHUE HanPSXKEHUA CO CTOPOHbI
AB 1 0CTaBnsAIOT MCNLITYEMbIN 0OpaseL B TAKOM COCTOSHUM Ha 5 MUH.

8) B TeyeHue BCEro BpeMeHU UCMbITaHWI C UHTEPBAIOM He MeHee 10 C perucTpupyroT TOK U HanpsxeHue
€O CTOpPOHbI AB, CO CTOPOHLI Harpy3kn U co CTOpoHbl B, TemnepaTypy TeNnNooTBOAa/UCNLITYEMOro obpasua.

MpumevyaHue 2 — [Ansa HabrnogeHWsa 3a USMEHEHUEM ToKa U HanpskeHna U dpukcalum HenpegycMoTPEeHHOro
M3MEHEeHUS ToKa U HanpsKeHUs Takke MOXeT BbiTb Ncnonb3oBaH ocuunnorpad.
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9) OTKNIOYAIOT MCTOYHUK NUTAHMA CO CTOpOHbLI AB. OCTaBnAlT ucnbiITyemblin o6pasel, B TaKOM COCTOS-
HUKM Ha 5 MUH. PerMcTpupyioT BCe npeaynpexaatome curHanbl u coobLeHmns.

10) OTknioyaloT Bce NpPUGOpPLI OT UCMLITYEMOro o6pasua u NPOBEpAIT Hanu4Yue Kakmx-nubo BUAUMBIX
NOBpEXAEHMI ncnbiTyemoro obpasua.

11) MposepstoT paboTocnocobHOCTL ucnbiTyemoro obpasua no 5.6, ecnu OTCYTCTBOBANo NOCTynneHue
TOKa Ha Harpyaky npy BbIMONHEHUW 3Tana 9), OTCYTCTBYIOT BUAUMBIE (PYHKLIMOHAMNbHbLIE NOBPEXAEHNUS UCTIbI-
Tyemoro o6pasiia 1 Npu3Hakn NOBpeXaeHUs UCTbLITyemMoro o6pasua no peynsrataM M3MEepPEHWA.

MenbiTyeMblii 06paseL CYATAIOT BblAEPXKaBLUMM UCMLITAHWUA, €Cnu:

- OTCYTCTBYIOT BUANMbIE (PYHKLIMOHASIbHEIE NOBPEXAEHUS,

- OTCYTCTBYIOT NPU3HAKM MOBPEXAEHUA NO pesynbraram U3MepeHmit;

- OTCYTCTBOBArO MOCTYMN/IEHUE TOKA HA HArpy3Ky, ecrnn B UCMbITYeMOM o6pasue npeaycMOTPEHO noa-
KNtoYeHUe Harpysku,

- MCNbITaHHbIN 0Bpasel CoXpaHun paboTocnoCOBHOCTD.

5.15 MNpoBepka paboTOCNOCOGHOCTH

5.15.1 HasHayeHue

McnbiTaHus NnpeaHasHadveHsl 4ns NPOBEPKU COXpaHeHusi paboTocnocoBHOCTM MCIbITYemMoro o6pasua.

5.15.2 CteHa ans npoBegeHUA UCNIbITAHUN

McnbiTaTenbHbI CTEHA B COOTBETCTBUM C PUCYHKOM 1.

McnbiTatensHoe o6opyaoBaHme B COOTBETCTBMM € 5.3.1.

[MapameTpbl cTeHAa B COOTBETCTBUM € 5.3.2.

5.15.3 NMpoBeaeHne UCnNbITaHUA

1) MoAroTOBNEHHBIN B COOTBETCTBMU C 5.2 ucnbiTyemblii 06pa3el, yCTaHaBNMBAIOT B KNMMATUYECKYIO
Kamepy UcnbiTatenbHOro CTeHAaa.

Moaknio4aloT BbIBOALI UCTILITYEMOro o0pasua K COOTBETCTBYIOLLUM BbIBOAAM BHYTPU KNUMATUYECKON
Kamepbl, Kak NokasaHo Ha pucyHke 1. MoaknoyaroT ocuunnorpad, ecrnu oH Heo6xoauM AN NPOBEAEHUA UC-
nblTaHU. BelknioyaTenu UCNbITaTeNbHOro CTeHAa AOMKHbI HAXOAUTLCH B PA30MKHYTOM MOSOXEHUW.

3aKkpbIBaKOT KNMMMaTUYECKYIO Kamepy.

2) 3a4aloT 3HaYeHNE TemnepaTypbl BHYTPU KNUMAaTMHECKON Kamepbl (25 1 2) °C 1 BKNIOYAIOT perynmpo-
BaHWE TeMnepaTypbl.

B TeyeHue Bcero BpeMeHu NpPOBEAEHUSI UCMBITAHUW TeMneparypa BHYTPU KIMMATMHYECKOW Kamepbl u
TeMneparypa ucnbiTyeMoro obpasua AoMmKHbI N0AAEPXUBATLCA Ha ypoBHe (25 + 2) °C.

3) Mocne Toro kak TeMnepaTypa B KNMMaTM4MeCKON kamepe U Temneparypa UcnbITyemoro obpasua AOCTUTHYT
3Ha4eHus (25 £ 2) °C, npoBoAAT NOMNHbLIN LMKN 3apsaaa/paspaga AB npu HOMUHANbHBIX 3HAYEHUAX TOKa M HanpsKe-
HWSA, NOCTYNaroLLEro co CTopoHbl $B, hukcnpya sHa4eHUs Toka, HanNPsPKeHUS U ONPEAErnsia MOLWHOCTb CO CTOPOHbI
$B, AB 1 Harpysku (ECnn NOAKIMIOYEHME HArpPy3kn NpeaycMOTPEeHO), a Taloke 3HaYeHUs1 napameTpoB YCTaBOK.

McnbiTyemblii 06pasel; AOMMKEH OCYLUECTBMATb MOMHLIA LMKN 3apsaa/paspsga B COOTBETCTBUM C 3a-
SIBMEHHLIM U3rOTOBMTENIEM anropuTMOM, CPEACTBa B3aUMOAENCTBUS C ONEPaATOPOM AOIMKHbI cpabaTbiBaTh W
oTtoOpaxatb Tpebyemyio MH(popMaLMIO, KaK YKa3aHO U3roTOBUTENEM B COMPOBOAUTENLHOW AOKYMEHTALUU 1 B
coorBeTcTBUM C TpeboBaHusimmu 4.8.

5.16 UcnbiTaHua cpeacTB B3aUMOAEUCTBUS C ONEepPaTopom

CobniogeHue TpeboBaHuii K cpeACTBaM B3aMMOAENCTBUSA C ONepaTtopoM B OCHOBHOM NPOBEPSIIOT BU3Y-
anbHbIM KOHTPOMEM UCNLITYEMOro obpasLa u NPOBEPKOI CONPOBOAUTENLHOW JOKYMEHTALIUN.

MHaukaumsa coctosiHusi 000pyaoBaHUS U PEXMMOB paboThbl U oToOpaxeHue paboderi nicdopmauum (B TOM
YuCNe Ha 3KpaHe, ecriv OH UCTIOSIb3YETCS) NPOBEPSIOTCA NpeXae BCero BO BPEMS UCTbITAHUIA pexaymMa 3apsaa v
MCNbITAHWI HA OTKMIOYEHNE U BOCCTAHOBIIEHUE NMUTAHUSA Harpy3Ku, a Taloke BO BPEMS BCEX OCTaNbHLIX MCTbITAHUMN.

MpeaynpexagaroLaa curHanusauusa npoBepAeTCs BO BPEMSA TakUX UCNbITAHUMA, Kak:

- UCNbITAHUSA HA OTKITIOYEHME U BOCCTAHOBMEHUE NUTaHUA Harpy3ku (5.5);

- UCNbITaHMe TensnoBbIX xapakrepucTuk (5.9);

- UCNbITaHMA 3aWKThl OT CBEPXTOKOB (5.10 1 5.11);

- UCNbITAHUSA 3aLUTbI OT MOAKITIOYEHUI C 0OpaTHON NonApHOCTLIO (5.12 u 5.13);

- nposepka pabotocnocobHocTu (5.15).

CpeacTtBa B3aMMOAENCTBUSI C ONEPATOPOM JAOIDKHbLI OTBeYaTb TpeboBaHuAM 4.6 u paboTtaTb Tak, Kak
YyKa3aHO U3roToBUTENEM B CONPOBOAUTENbHOW AOKYMEHTaLUU.
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Mpunoxenue A
(cnpaBouHoe)

YcTaBku 3apsga/paspaga akkyMynsaTopHou 6aTapeum

B Tabnuue A.1 npuBegeHbl ycTaBku AB No HanpspkeHuto, peKoMeHAyeMble A5 NpoBeAEeHUs UCTIbITaHWiA B TeX cry-
yasx, Korga Takue faHHble He npefcTaBneHsl usrotosutenemM Ab.

Tabnuya A.1—PeKoMeHIyeMble YCTaBKM 3apsfa akkyMynaTopHoii 6aTtapen

YcTaBKkM Mo HanpsxeHuto npu 25 °C, B Ha anemeHT AB
OTan sapsaga
OTKpbITas MepmeTUYHas/repMeTU3NPOBaHHan
HavanbHbli 3apsg, 2,4 2,4
BblpaBHMBaHuWe Ot 2,45 no 2,55 2,45
OTKNoYEHUe Mo HU3KOMY Hanpsxe- Ot11,80 go 1,85 011,80 801,85
HULO, NpU Toke paspsaga /4g
OTKNIOYEHUE MO HU3KOMY Hanpsxe- 011,95 0020 011,95802,0
Huto, npu Toke paspsna 10 % /4q
MogpepxvBatoLuii 2,35 2,3
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MpunoxeHune A
(cnpaBouHoe)

CBeZeHUA 0 COOTBETCTBUM CChISIOYHOIO HaLMOHarNbHOIO cTaHAapTa
MeXAyHapOAHOMY CTaHOAPTY, UCNONIb30OBAHHOMY B KAYeCTBe CChINTIOYHOro
B NPUMEHEHHOM MeXAyHapOAHOM cTaHAapTe

Tabnuya OA1

0O603HaYeHne CChINIOYHOTO CTeneHb O603HaveHNe N HaMMeHOoBaHue
HaLWoHarnbHOro ctaHdapTa COOTBETCTBUA CCbINOYHOro MeXayHapoAHOro ctaHjapTa
MOCT P M3OK 62093—2013 IDT IEC 62093:2005 «CucteMbl poTosnekTpuyeckme. KOMNOHEHTEI

OTOINEKTPUYECKUX cUCTEM. MeToabl UCTILITAHUIA Ha CTONKOCTb
K BHELLHUM BO3eACTBUSM»

MpumMmeyaHue — B HacToAwel Tabnuue ncnonb3oBaHO clieaytollee ycnoBHoe 0003Ha4YeHne cTeneHu
COOTBETCTBUA CTaHAapPTOB!
- IDT — nageHTu4YHble cTaHdapThl.
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