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Mpegucnosue

1 noaroToB/EH HauuoHansHom accouuavnmer npousBoguTenei NCTOYHNKOB TOKa «PYCBAT»
(Accoupaumn  «PYCBAT») Ha OCHOBe COOCTBEHHOrO MepeBOfa Ha PYCCKMA A3blK  aHI/1043blYHOW  Bepcumn
cTaH4apTa, yKa3aHHOro B MyHkTe 4

2 BHECEH TexHunuyeckMm KomuTeToMm no ctaHgapTusaumm TK 044 «AKKyMynsToOpbl U 6atapens

3 YTBEPXAEH W BBEAEH B [OEWCTBUE T[pukasom ®eaepasibHOrO0 areHTcTBa MO TEXHUYECKOMY
perynnpoBaHnio 1 MeTponornm ot 7 oktaops 2019 r. No 963-ct

4 HacToswmin ctaHgapT WAEHTUYEH  MeXAyHapoAHOMy cTaHgapTy M3K  62133-2:2017  «AKKYMyNnsATopbl
N aKKyMynsTOpHble 6GaTapeun, cofgepxalme LWeNoYHOW WNn ApyrMe HEeKUCNOTHble 3NeKTpoNuTbl. TpeboBaHus
6e30MacHOCTM 715 NOPTaTUBHbIX TEPMETMYHbIX akKyMynsTopoB W 6Gatapeii W3 HWX MNpW MOPTATUBHOM Npume-
HeHun. YacTb 2. Cuctembl Ha ocHoBe sntusa» (IEC 62133-2:2017 «Secondary cells and batteries containing
alkaline or other non-add electrolytes — Safety requirements for portable sealed secondary cells, and for
batteries made from them, for use in portable applications — Part 2: Lithium systems». IDT).

Mpu NpYMeHEeHMM HacTOAWEro cTaHAapTa PeKkoMeHAyeTCs WCMNo/b30BaTb BMECTO  CCbIIOYHbIX — MeXAay-
HapoAHbIX [AOKYMEHTOB COOTBETCTBYHOLWME WM HauMOHa/lbHble CTaHAapTbl, CBeAeHUs O KOTOpbIX MpuBeAeHbl B
[,0MNO/THUTENIbHOM NpunoxeHun JA

5 B3AMEH FOCT P M3K 62133—2004 B 4acTu CUCTEM Ha OCHOBE NINTUS

6 HekoTopble MOJIOXKEeHNA HacCTOsLWero craHgapta MOryT SABAATbLCA 06BbEKTaMM  MaTEeHTHbIX npas. Mex-

OyHapoAHasi anekTtpotexHuyeckas kKomuccus (IEC) He HeceT OTBETCTBEHHOCTM 3a uWAeHTUMKauMilo MNogo6HbIX
naTeHTHbIX NpaB

MpaBuna NpUMEHeHUs HACTOSLWEro CTaHjapTa YCTaHOB/EHbl B cTaTbe 26 defepasibHOr0 3akoHa
oT 29 wmioHa 2015 r. Ne 162-d3 «O cTaHgapTwusauum B Poccwuiickoin depepauun». WHpopmauma 06
U3MEHEHNsX K HacTOosILEeMY CTaHAapTy ny6aukyeTCs B eXerofHoM (Mo COCTOSHUIO Ha 1 siHBapsi TeKyLlero
roga) MHGOPMAaUMOHHOM YyKasaTene «HauuoHaslbHble CTaHAapTbl», a ouuuabHblli TEKCT W3MEHEHUI
M NOMpaBOK — B EXeMeCsYHOM WH(OPMaLMOHHOM YKaszaTesne «HauuoHanbHble cTaHAapTbi». B cnydvae
nepecmoTpa (3ameHbl) WAM OTMEHbl HAacTOSLEro cTaHjapTa COOTBeTCTBYWLee yBefoMmeHue 6yaeT
ony6/IMKOBaHO B GnvKaliluem BbIMYCKE €XEMECAYHOro WHOPMaLMOHHOIO YyKasaTensa «HauvoHasbHble
cTaHaapTbi». COOTBETCTBYyWOWAsA WHOpPMauus, YyBeAOM/IEHME W TEKCTbl pa3MewalnTcs Takke B
MHCDOPMALMOHHOM cMcTeMe 06LLEero nonb3oBaHUs — Ha odmuMasbHOM caiiTe defepasibHOro areHTCcTBa
Mo TEXHNYECKOMY PETY/IMPOBAHMIO U METPONOrUK B ceTW HTepHeT (Www.gost.ru)

© CtaHgapTuHcopm. ochopmieHme. 2019

HacTosiwmiAi cTtaHgapT He MOXeT O6bITb MOMIHOCTbIO WM YacTMYHO BOCMPOM3BEAEH, TUPAXUpoOBaH U pac-
npocTpaHeH B KayecTBe OMUUMANILHOIO U3daHUs 6e3 paspelleHnss deaepasibHOrO areHTcTBa MO TeXHUYEecKo-
MY PEry/iMpoBaHunio 1 MeTposornm
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HALIMOHANBHBLIN CTAHOAPT POCCUNCKOW ®EAEPALINN

AKKYMYNSITOPbI U aKKyMY/IATOPHblE GaTapeun, cogepxaliyme WenouHol v apyrme HeKUC/0THbIe
3NEKTPONTBI

TPEBOBAHMWA BE3OMACHOCTM MOPTATUBHbIX FTEPMETUYHBIX AKKYMY/IATOPOB V1 BATAPEI
M3 HUX NPV NMOPTATUBHOM MNMPUMEHEHNA

Yactb 2

CucTtembl Ha OCHOBE NUTUA

Secondary celts and batteries containing alkaline or other non-acid electrolytes. Safety requirements for portable sealed
secondary cells, and for batteries made from them, for use in portable applications. Part 2. Lithium systems

[ata BBegeHns — 2020—05—01

1 O6nacTtb NPUMeHeHUs

HaCTOFIUJ,MVI CTaHOAapT YyCTaHaB/IMBaeT Tpe6OBaHI/Iﬂ n MetTogbl MCNbITaHUM nopTatMBHbLIX FEPMETUYHHbIX

NUTUEBLIX akKyMy/niaTOpoB W 6Gatapeil AN ux 6Ge3onacHoli aKcnayarauuMyM npyv UCNoJSIb30BaHMM MO Ha3HayeHuo
1 Npu NpeackasyeMoM HenpasnibHOM UCMOb30BaHUN.

2 HopmaTMBHbIE CCbIJIKM

B HacToswem cTaHgapTe WCMo/sb30BaHbl HOPMaTMBHbIE CCbUIKW Ha crnegyowme [AOKyMeHTbl [Ana  patu-
pPOBaHHbIX CCbIJIOK MPUMMEHSIIOT TOJIbKO YyKa3aHHOe W34aHuMe CCbUIOYHOrO [OKyMeHTa, A1 HejaTMpOBaHHbIX —
nocnegHee nsgaHue (BKIo4Has BCe U3MEHEHWS K HEMY)];

IEC 60050-482:2004, International Electrotechnical Vocabulary — Part 482: Primary and secondary
cells and batteries (MexayHapoOHbIli 3N1eKTPOTEXHUYECKM cnoBapb. YacTb 482. [lepBuWYHble © BTOPUYHbIE
3aN1eMeHTbI 1 6atapeun)

IEC 61960. Secondary cells and batteries containing alkaline or other non-acid electrolytes. Secondary
lithium cells and batteries for portable applications (AKKyMynsaToOpbl W akKyMy/sATOpHble ©GaTapeun, cogepxatime
WEeNoYHolW W Apyrve HEeKUCMOTHblE 3/1eKTPOAuUTbl. BTOpMYHbIEe fMTWEBble 3nemMeHTbl M 6GaTapen A8 nopTaTus-
HbIX NPUMEHEHWIA)

ISO/IEC Guide 51. Safety aspects — Guidelines for their inclusion in standards (AcnekTbl 6e30nacHOCTW.
PykoBogsLne ykazaHUs Mo BKKOYEHMIO UX B CTaHA4APTbI)

3 TepMuHbI U onpeaeneHns

B HacToslilem cTaHgapTe npuMeHeHbl TepMuHbl no MOK 60050-482 u Pykosoactey WCO/M3K 51. a
TaKke crnegytowme TePMUHbBI C COOTBETCTBYIOLMMM ONpeaeneHns Mu:

3.1 6e3onacHocTb (safety): OTCyTCTBME HENPMEM/IEMOTO pPUCKa.

3.2 puck (risk): CoueTaHne BEPOATHOCTU BO3HUKHOBEHMS yllepba 1 TSHKeCTn 3Toro yulepba.

3.3 Bpeg (harm): ®unsnyeckunii yuepb 340poBbI0, MMYLLECTBY UMW OKpYXXatoLleli cpege.

3.4 onacHocTb (hazard): NoTeHUManbHbIA NCTOYHUK Bpeaa.

35 ncrnonb3oBaHMe Mo HasHadeHuto (intended use): licnonb3oBaHWe nNpPoOAyKTa, npouecca WM yCny-
r'M B COOTBETCTBUM CO crneundukaumsamMm, NUHCTPYKLMAMU 1 HdhopMaumen, npegocTaB/IeHHON NOCTaBLLMKOM.

3.6 npeackasyemMoe  HernpaBw/bHOe  uMcnosib3oBaHue  (reasonably  foreseeable  misuse): Takoe uc-
nonb3oBaHMe MNpoAyKTa, Mpouecca WM YCAyru, KOTOpoe He MpeayCMOTPEHO MOCTaBLMKOM, HO KOTOPOe MOXeT
6bITb pe3yibTaToM fIerko npeAcka3yemoro noBefeHns YenoBeka.

N3paHve ohmumanbHoe
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3.7 akkymynatop (BTOPWUYHBIA 3M1EMEHT) (secondary cell): TMpocTeiiliee M3roToBnsieMoe U3aenve,
KOTOpOe COCTOWUT W3 3/IeKTPOAO0B, CenapartopoB, 3J/IeKTPO/MTa, Kopnyca W BbIBOAOB, oObecrneuyvBaiolliee MWCTOY-
HUK 3NIEKTPUYECKOW 3HEeprum nyTemM npsMOro npeo6pas3’oBaHns XUMWYECKOW 3Heprum W CrnocobHoe 3apskaTb-
CSl 9N1eKTPUYECKMM TOKOM.

3.8 aKKyMynsTopHasi 6atapes (BTOpPUYHas 6aTapes) (secondary battery): C6opka 13
akkymynsatopa(oB). rotoBas [A/18  WCMOMb30BaHUA B KayeCTBE MWCTOYHUKA 3INIEKTPUYECKOW 3SHEprun, Xapaktepu-
3yI0LLASACA HaMpPsHXKeEHMEM, pa3MepOM, PacnosIoXeHNEM BbIBOAOB, EMKOCTbIO 1 CKOPOCTbIO pa3psaa.

MprmeyvaHne — BkrbovaeT 8 ce6si 6aTapeu, cogepxalivie e4UHCTBEHHbIV akKKyMy/iSTop.

3.9 Teub (leakage): HesaniaHMpOBaHHbI BUAMMbIV BbIXOA, XXUAKOrO 3/1eKTponTa.

3.10 cbpoc (venting): BbicBOOOXAeHME U3ObITOYHOrO BHYTPEHHErO [JaB/fiIeHUs W3 akKymysnsatopa uam
6arapeun Takum o06pa3om, YTO6bI NPeAOTBPaTUTL PaspbIiB WU B3PbIB.

3.11 paspbiB (rupture): MexaHu4yeckoe pa3pylleHne O6O0MI0YKN akKymyssaTopa wnu 6atapen, BbI3BaHHOE
BHYTPEHHE U BHELLHEN NPUYMHON, NPUBOASALLEN K OOHAXEHWIO NNX pa3NIMBY MaTepuanos, HO He BbIGpOCY.

3.12 B3pbIB (explosion): ABapusi, BO3HMKalOWaAsA MNPU PEe3KOM OTKPbITUM 060/0YKM akKymynsatopa Wwauv
Kopnyca 6artapen, COMPOBOXAAOWUMCHA CU/bHLIM BblIOGPOCOM ra3oob6pasHblX, XUAKMX Wunn  TBepAbiX KOMMO-
HEHTOB.

3.13 BocnnameHeHue (fire): BbI6poc nnameHn OT akkyMyniaTopa nnn 6atapen.

3.14 noptatmBHass 6Gartapes (portable battery): BaTapes pgnsa uvcnosb3oBaHWsA B YCTpOWCTBE WM nNpu-
60pe. NepeHOCMOM BPYUHYHO.

3.15 noptaTuBHbIA  akkymynsatop (portable cell): 3nemeHT, npegHasHayeHHbIi AnNa  cb6opku  MNopTaTvB-
Holi 6aTapew.

3.16 NOANMEPHBbIA  NINTUA-MOHHBIA  akkymynaTop  (lithium  ion  polymer cell): 3nemeHT, B KOTOPOM
MNCMONb30BaH 3NeKTPOANT He B BWUAE XMAKOCTW, a B BuAe MNOJIMMEPHOro rens wnn TBepAbli  NOAUMEPHbINA
3N1EKTPONUT.

3.17 HOPMMPOBaHHasi €eMKOCTb (rated capacity): 3HayeHMe eMKOCTM akkymynstopa wan 6arapeun, no-
nyvyaemoe npu onpefenieHHbIX YCI0BUSX U YCTaHOB/IEHHOE N3rOTOBUTESIEM.

MpumeuyaHne 1 — HopMMpoBaHHasi €MKOCTb — 3TO KO/IMYecTBO anekTpuyectBa C5 (A - 4), ycTaHOBJ/IEHHOE
M3roTOBUTENEM, KOTOPOE KOHKPETHbIA akKyMy/siiTOp MOXeT OTAaTb Npu paspsge 6a30BbIM TOKOM MCMbITaHWSA, pPaBHbIM
0.2/, A. A0 YCTaHOBJ/IEHHOIO KOHEYHOIO HanNpsHKeHUs Nocsie 3apsga, XpaHeHUs 1 paspsiga npu yCTaHOB/IEHHbIX YC/0BUSIX.

MpumeyaHne 2 — ApantupoBaHo M3 MOK 60050-482:2004. crtatbsa 482-03-15. BHeceHO uW3MeHeHue: B oripe-
LeNeHnn K TepMUHY CNoBO «b6aTapesi» 6bI/10 3aMeHEHO Ha «aKKyMynaTop univ 6atapes», Ao06aBeHO NpyMeYyaHue.

3.18 6asoBblli TOK wucnbiTaHna /, (reference test current /): Tok 3apaga wivM pas3psga, BbIPaXEHHbIA B
BeNMunHax, kpatHbix /, A. rge /, A = Cg A 4/l u (kak onpefgeneHo B M3K 61434) M OCHOBaHHbI Ha HOPMMPO-
BaHHOW EMKOCTM NATMYACOBOro paspsaa C, asieMeHTa unn 6atapew.

3.19 BEPXHWUI npegen HanpskeHus 3apsga  (upper limit  charging voltage): HauBbicliee HanpsbkeHue
3apsga B pabouyei 30He HaNpsHKeHU akkyMynsaTopa, KOTOpoe YCTaHOB/IEHO N3roTOBUTE/IeM akKyMyiaTopa.

3.20 MakCMManbHbIn  TOK 3apsga (maximum charging current): MakcumasibHbIA TOK 3apsiga B pabo-
yeli 30He aKKyMy/IiTopa, YCTaHOB/IEHHbIW U3roTOBUTE/IEM akKyMyiaTopa.

3.21 pauckoBbli anemeHT (button cell, coin cell, coin battery): ManeHbkuii Kpyrnblii anemMeHT unun 6GaTa-
pesi, B KOTOPOM 06Las BbICOTa MeHbLLEe AnameTpa.

MpvmMeyaHve 1 — B aHI/IMIACKOM $3blke TEPMUH «MOHETHbIi 3/IEMEHT» WM «MOHETHas 6GaTapesi» MWCMorb3y-
eTCsl TONbKO A7 NINTUEBBLIX GaTapeii, B TO BPeMsl KaK TEPMUH «KHOMOYHbIV 3/IEMEHT» UMN «KHOMOYHAsi GaTapes» UCMosb-
3yeTcs TONbKO AN HENUTMEBLIX GaTapeil. B Apyrux A3blkax, KpOMe aHr/IMIACKOro, TEpMUHbI «MOHETa» N «KHOMKa» 4acTo
MCMNONb3YHTCA B3auMO3aMeHSeMO, HE3aBMCUMO OT 3/1eEKTPOXMMMUYECKON CUCTEMBI.

MpumeyvaHne 2 — ApganTupoBaHo u3 M3K 60050-482:2004, crtatbsA 482-02-40. BHeceHO wu3MeHeHue: pob6as-
NeH TepMUH «MOHeTHas 6aTapes» M npumevaHve «Ha npakTuke TEPMUH «MOHETHbIN» UCNOJIb3YeTCA UCKNIUUTEIbHO AR
HEBOJHbIX INTUEBbLIX 3/IEMEHTOB» 3aMEHEHO Ha Apyroe rnpumedyaHue.

3.22 umnuHapuvecknin - anemeHT  (cylindrical ceil): 2nemeHT UWAWHOPUYECKOW (OOPMbl, B KOTOPOM
obuan BbicOTa paBHa v 6onee guametpa.

MpumeyaHne — ApgantuposaHo 13 M3K 60050-482:2004. ctatbsa 482-02-39.

3.23 npuamatmyeckmii  anemeHT  (prismatic cell): 32nemeHT, wumetowmii  dopmy napannenenunega
NPSAMOYTO/IbHbIMU FPaHAMM.
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Mpumeyatve 1 — [lpuamaTMyeckne 3/1eMeHTbl MOryT 6biTb CHabGXeHbl JIMG6O XECTKUM MeTa/IMYECKUM Kopry-
COM. JIM6O KOPMYCcOM U3 rm6Kov NaMUHUPOBAHHOM MIEHKN.

MpumeyaHve 2 — AgantmposaHo u3 MO3K 60050-482:2004. crtartba 482-02-38. BHeceHO M3MeHeHue: B oOripe-
AeNeHnN K TePMUHY WCTOYHWMKA «MPU3MaTUHecKuin» (Npui.) crosa «onpegenseT a/ieMeHT uav barapero» 3aMeHeHbl Cro-
BOM «3/1EMEHT», ,06aB/IeHO NpuMeYaHue.

3.24 610k anementoB {NapasinienibHoe coefunHeHue) (cell block, parallel connection): PacnonoxeHve
3/1eMeHTOB WM GaTapeil, B KOTOPbIX BCE MOJIOXUTENbHbIE BbIBOALI W BCe OTpuUaTe/lbHble BbIBOAbl, COOTBET-
CTBEHHO. COeiHEHbI BMeCTe.

MpumeuvaHne — ApgantmpoBaHo n3 M3K 60050-482:2004. ctaTbs 482-03-39. BHeceHO w3MeHeHue: pfobasrieH
TEPMUH «B/TOK 3/1IEMEHTOBY.

3.25 dyHKUMoHanbHasa  6e3onacHocTb  (functional safety): Yactb o006wenn 6e3onacHOCTW, KOTopas
3aBUCUT OT (PYHKUMOHA/IbHBLIX W  (PU3MYECKUX YCTPOWCTB, paboTaloumx MpaBUILHO B OTBET Ha WX BXOAHble
OaHHble.

MpumeyaHne — AgantuposaHo 13 M3K 60050-351:2013. ctatbsa 351-57-06.

3.26 HanpsbkeHVe KoHua paspsiga  {KOHeyHoe HanpsbkeHuwe) (end-of-discharge voltage, final volt-
age): YcTaHOB/IEHHOE HanpshXeHne 6aTtapeun, NpyY KOTOPOM pas3psj, 6aTtapen 3akaH4YMBaeTCs.

MpumeuvaHne — ApgantympoBaHo n3 M3K 60050-482:2004. crtaTba 482-03-30. BHeceHO UW3MeHeHue: UCKIoYe-
Hbl TEPMUHbI «HaMpshXeHne OTK/TIYEHNA» N «HanpsXXeHne KOHEUHO TOUKM».,

4 [lonycku nsmepeHus napamMmeTpoB

O6wass MOrpelwHoOCTb KOHTPONMPYEMbIX WM  WU3MEPSEMbIX 3HA4YeHW OTHOCUTENIbHO 3afaHHbIX uAn  hak-
TUYECKNX BENVNYMH A0/DKHA HAXOAUTLCA B Npeeniax cneayowmx AOMyCKOB:

a) *1 % —pana HanpsXeHus;

b) +1% — ana Toka:

Cc) *2’C— ans Temneparypbl:

d) +0,1% — as1a BpemMeHu:

e) *1% — ans pasmepos;

O =1 % — onsa eMKOCTW.

OTM  [OMYyCKM BKIOYAOT B Ce6A TOYHOCTb W3MEPUTESIBHONO WHCTPYMEHTa U  NpubopoB, WCMNO/b3yeMOro
MeToAa N3MepeHns U Bce Apyrne NCTOYHWKM OLIMOKM B METOAE UCMbITaHuS.

CeefieHns 06 MCMNONb30BaHHbIX MNpubopax criedyeT ykasbiBaTb B KaxAOM oOT4yeTe C pe3ynbTatamu  u1c-
NbITaHWIA.

5 O6wme Bonpockl 6e30MacHOCTM

5.1 O6Lume NosoXeHNS

Be30onacHoCTb  BTOPUYHBIX 3/IEMEHTOB  (aKKyMy/nsiTOpOB) UK 6GaTapeid TpeGyeT pacCMOTpPeHUst [ABYX Ha6o-
POB MPUMEHSIEMbIX YCOBWIA:

1) wncnonb3oBaHWe Mo Ha3HAYEHWIO;

2) npepfckaslyeMoe HeMpaBWU/IbHOE UCTIO/Ib30BaHMe.

AKKYMYNSiTOpbl 1 6atapen [0/KHbl 6biTb CKOHCTPYMPOBaHblI M M3rOTOB/IEHbI TakMM 06pa3oM, 4To6bl OHU
6bl  6e30MacHbIMU  Kak B YC/IOBUSIX UCMO/MIb30BaHWS MO Ha3HauyeHWo, Tak M NpefAcKasyemMoro HenpaBu/IbHOro
MCMO/b30BaHWsA.  [lonyckaeTcsl, 4TO aKKyMy/siTopbl WAv  6atapev, MOABEPriivecss HenpaBUIbHOMY — WCMOSb30-
BaHWIO. MOryT He (YHKUMOHMpoBaTb. OfHAKo (faxe Mpu 3TOM) OHW He [O/DKHbl MPeACcTaBNnATb HUKAKOW 3Ha-
UMTENIbHOW OMacHOCTW. AKKYMY/ISITOPbl U aKKyMyJ/IITOpHble  6atapeu, WCMoSib3yeMble MO  Ha3HAYeHWH, [OJIKHbI
6bITb HE TO/IbKO 6e30MacHbLIMM, HO U OCTaBaTLCS NOJIHOCTLIO Pa60TOCMOCOGHBLIMU.

MoTeHUMasIbHbIe OMACHOCTU, pacCMaTpVBaeMble B HACTOSILLEM CTaHAapTe:

* BOCIM/ITaMEHEHWE;

- B3pbIB:

- TeUb 3MEKTPOSINTA U3 aKKYMY/IATOPA;

- c6poc faBneHns;
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* OXOrM OT YPE3MEPHO BbICOKMX BHELUHWX TemMnepartyp;

- paspbIB Koprnyca 6arapeun ¢ BbIXO40M BHYTPEHHUX KOMMNOHEHTOB.

CoOTBETCTBUE  aKKyMy/IATOpPOB W GaTtapeli HeAUCXOBOW  KOHCTPYKUMW C  BHYTPEHHMM  COMPOTUB/EHMEM
6onee 3 Om TpeboBaHnsaAM 5.2—57 npoBepsOT BU3ya/IbHbIM OCMOTPOM, TMpPOBeAEeHMEM WCMbITaHU No pasge-
ny 7. M no COOTBETCTBYMOLEMY cTaHAapTy (CM. pa3gen 2 wun Tabnuuy 1). BHyTpeHHee coOMpoTuBrieHVWe criedyeT
M3MepsTb B COOTBETCTBUUN C NpunoxeHnem D.

5.2 V3onsauma n nposBoaa

ConpoTuB/ieHVE M30MAUMM  MPU  HaMpsHKEHUM MOCTOSIHHOrO Toka 500 B Mexay MofoXUTeNbHbIM — BbIBO-
OOM 1 BHELWIHe OTKPbITbIMU MET/I/IMYECKUMW TMOBEPXHOCTAMM  6atapeun, 3a UCK/IOYEHWEM 3/IEKTPUYECKUX  KOH-
TakTHbIX MOBEPXHOCTeN, [AO0/MKHO 6biTb He MeHee 5 MOM npu u3MepeHun uepe3 60 € Mocsie Hadvana noAaum
HanpsXeHUs.

MpoBoja W WX WU30AAUMA [O/DKHbI  BbIAEPXKMBATb MaKCUMasibHble OXWMAAEMbIE HaMpshkeHWe, TOK. TeM-
nepatypy. BbICOTY W BM@KHOCTb. KOHCTPYKUMSI NPOBOAKA AOO/KHA 6biTb Takoil, 4YTOGblI MexXay NPOBOAHMKAMU
noAJepXMBa/IUCb  Haj/iexalme 3a30pbl U PacCTOsiHUA.  MexaHuuyeckas MPOYHOCTb  BHYTPEHHUX  COeAMHEHWI
JO/MKHA ObITb  [OCTATOYHOW 7S MPOTMBOCTOSIHUSI  YC/IOBUSIM, BO3MOXHBIM MpU  MPeACcKasyeMoM  HenpaBwusib-
HOM UCMONb30BaHMM (T. €. MPUMOIA KakK eJVHCTBEHHYIO MEPY HE CUMTAIOT HAAEXKHbLIM CPEeJCTBOM COEANHEHUS).

5.3 Co6poc

Kopnyca akkymynstopa u 6aTapey [O/KHbl 6biTb OCHalleHbl MexaHU3MOM c6poca [AaBfieHUsI WU CKOH-
CTpyupoBaHbl TakuM 06pa3oM, 4To6bl OHWM YMeHblUANIM Ype3MepHOoe BHYTPeHHee [JaBjieHue Mpu  3HauYeHUsx
M CO CKOpPOCTbI, KOTOpPble WCK/OYAT paspbiB, B3pbIB M camoBOCM/lamMeHeHue. Ecniv  ansi nopdepxX kM akky-
My/ISITOPOB BO BHELIHEM KOPMyce WCMO/b3yeT WHKaMnCynsiuMioo, TO TUM  WHKArCy/nsiHTa W Crnoco6  WHKancyssi-
UMM He [OMXKHbI MNPUMBOAMTL K neperpeBy 6atapem BO Bpemsi HOpMasibHOU pa6oTbl M MNPensiTcTBOBaTb COGpocy
JaBneHus.

5.4 YnpaBneHve TeMnepaTypoi/HaIpsXKeHNEM/TOKOM

KoHCTpykumsi 6atapeii pomkHa OblTb Takoi, 4TO6bl He [OMNYyCKa/IUCb YC/I0BMSI aHOMasIbHOrO MOBbILLe-
HUS Temnepatypbl. BaTtapeliHble cucTeMbl [O/MKHbI OblTb CKOHCTPYMpOBaHbl A75 paboTbl B npegenax 3Hade-
HUI  HanpsbkeHWA, TOKOB W TeMnepaTyp, YCTAHOBJ/IEHHbIX W3rOoTOBUTESIEM akkymMynsitopa. K 6GaTtapesm [OJ/DKHbI
ObITb MNPWIOXKEHbl TEXHMYECKME YC/I0BUS W MVHCTPYKUMM MO 3apsgke A4S W3rotoBuTeneir obopypoBaHusi, 4TOObI
COOTBETCTBYIOLME 3apsgHble YCTPOMCTBa OblIM  CKOHCTPYMPOBaHbl TakuM 06pa3om, 4TOoObl nNoagepXxuBaTb 3a-
paA4 B npefenax yCTaHOB/IEHHbIX OFpaHUYeHni Mo HanpshKeHWI, TOKY 1 TeMnepaType.

5.5 BbIBOAHblE KOHTaKTbI

Paamep 1 ¢opmMa BbIBOAHbIX KOHTAKTOB [O/DKHbI O6ecrneuMBaTb rapaHTUMIO TOFO, YTO OHW MOTYT npony-
CKaTb MaKCUMaJIbHbIi  OXWAAEMbIA TOK. BHelHWEe KOHTaKTHble MOBEPXHOCTV BbIBOAHBLIX KOHTAaKTOB  hOpMU-
pylOT 13  3/IeKTPONPOBOAAWMX MaTEPUAZIOB C  XOPOLUE MeXaHU4Yeckoii MNPOYHOCTbIO U KOPPO3WOHHOW  CTOA-
KOCTbl0. KOHTaKkTbl BbIBOJOB [O/MDKHbI GbITb pPacMosioXeHbl TakuMm 06pa3oM, YTOGbl CBECTUM K MWHMMYMY PUCK
KOPOTKOrO 3aMbIKaHUsI.

5.6 MoHTax akkyMy/iaTOpOB B 6aTapeun

5.6.1 O6Lwme nNonoxeHns

Kaxpas 6GaTapess p[o/bkHa MMeETb He3aBWCMMOE YynpaB/ieHWe U 3aWuTy A8 TOKa, HanpskeHusi, TeMm-
nepatypbl 1 JOObIX APYrMx MNapameTpoB, Heo6XoAuMbIX AAsa obecnedeHus 6e3onacHOCTM WM nogaepXaHus
napamMeTpoB akKyMy/ISiTOPOB B npefesiax WX paboyeir 30HblL. Takasd 3awmta MOXeT OblTb MNpeaycMoTpeHa u
BHe 6aTapen, Hanpumep BHYTPM 3apsgHOrO YCTPOWCTBA WM  KOHEYHbIX YCTPOWCTB nMpuMeHeHus. Ecnu 3awwmta
SABNSETCA BHELWHEA MO OTHOWEHUK K 6Gartapee, W3roToBUTesSIb 6GaTapen [O/IKEH NpenocTaBUTb U3rOTOBUTESHO
BHELLHEro yCTPOWCTBa AN peanm3aunn nHQopMaLmio, CyLeCTBEHHYHO A1 6€30NacHOCTH.

Ecnn B opgHOM Kopryce 6aTapeyn cofepxutcs 6osiee OfHOW 6Gatapewn, kaxaasi 6aTapes [o/hkHA WUMeTb
3alMTHYHO CXeMy, KOTopasi CNocobHa NoAAepXnBaTh akKyMy/IaTOpbl B Npegenax nx paboumnx 30H.

M3rotoBUTENIN  aKKyMy/NIATOPOB [OJ/DKHbI  yKasbiBaTb MNpeAefibHble 3HAYeHUs1 TOKa, HarpshkeHuss U Temne-
patypbl. 4TO6bl W3rOTOBUTE/L/MPOEKTUPOBLUMK 6GaTapen Mor obecneunTb HaZsexalulyto KOHCTPyKuulo u  cbop-
Ky (CM. npusioxeHue A).
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BaTtapen, npegHasHayeHHble [ANA BbIOGOPOYHOro paspaga  YacTm W3 Noc/efoBaTeNlbHO COeAMHEHHbIX —akK
KyMy/iATOpOe. [O/MKHbI ObITb CHabXeHbl CxemMaMu AN NpefoTBpalleHns paboTbl akkyMy/IsTOPOB BHe npefe-
NOB, YCTAHOB/IEHHbIX N3rOTOBUTE/IEM aKKyMY/IATOPOB.

Mpn MCNONb30BaHUM KOHEYHOro ycTpolictBa (MpyM HeobXxoAMMOCTM) [O/MKHbI  OblTb  [06aB/eHbl  KOMMO-
HeHTbl 3awuTHOW uUenwn. W3srotosuTtens 6GaTapen ANA  NOATBEPXAEHMA COOTBETCTBMA HACTOSALWEMY CTaHAapTy
JomkeH obecneunTb aHa/M3 6e30MacHOCTU  cxeMbl 6e30nacHOCTM 6Gatapen C  MPOTOKO/IOM  MCMbITaHWKA, BK/IO-
YaloLWMM aHa/IN3 HEMCNPaBHOCTEN CXeMbI 3alUMTbI Kak B YCNOBUAX 3apsaga, Tak 1 paspsga.

5.6.2 PekomeHAaLMN NO KOHCTPYKLUUMN

HanpsbkeHne Kax[oro akkymMysisitopa WK Kax[oro akkyMy/siiTOpHOro 6s10ka, COCTOSILEro W3 HECKOJIbKUX
napannenbHO COeAMHEHHbIX akKyMynaTOpOB, He [O/DKHO MpeBbllaTb BEPXHWA nNpefes  HanpsbkeHus  3apsga,
yKasaHHbli B Tabsvue 2. 3a WCK/OYEeHWeM Crlyvas, KOorAa 3KBUBAIEHTHYHO (PYHKUMIO MMEKT camMun  3/1eKTPOH-
Hble YCTPOICTBA, B KOTOPbIX NPUMEHSAIOT 6aTapeto.

B oTHOLWeHUn 6aTapen 1 ycTpoiicTBa KOHCTPYKTOP AO/DKEH YUNTbIBATL CreaytoLlee:

e [na 6artapewn, COCTOAWER W3 OAHOMO akKymynstopa WM OfHOro 6/510Kka, PeKOMeHAyeTcsi, 4ToObl Ha-
npsbkeHne  3apsfa  akKymynsaTopa He [peBblllasio  BEPXHIOW  rpaHuLy  HanpsbkeHus  3apsja, YykasaHHoro B
Tabnuue 2;

- Ana OGaTapen, COCTOSIWEN M3 HECKONbKUX MocnefoBaTes/ibHO COefMHEHHbIX OAMHOYHbIX akKyMynsTopoB
WAn  G/I0KOB, PEKOMEHAYETCS KOHTPONMPOBAaTb  HanpshkeHWe Kak[oro OTAENbHOro  akkymynsatopa wnu  6noka,
4YTOObI OHO He NPEBbIWAI0 BEPXHUI Npeaen HanpsHkeHns 3apaga, ykasaHHbl B Tabnuue 2;

- pgna GaTapen, COCTOALWEN W3 HECKONIbKUX MOC/ef0BaTe/lbHO COeAUHEHHbIX OAMHOYHBIX  aKKyMy/sTo-
poB WM 6/0KOB, pPeKoMeHAyeTcsi, u4TobObl 3apsf npekpawascs, Korga BEPXHWA npefen  HanpshkeHus  3apsga
npesbiWeH A5 J/o60ro M3 OTAeNbHbIX akKyMynsTopoB WAM 6/10KOB  MyTEM W3MEPEHUS HanpsbkeHWul  Kaokaoro
OTAEeNbHOro akkymynstopa nnv 6710ka,

- Ans Garapeun, cocTosileli M3 nocnefoBaTeslbHO  COeAMHEHHbIX akKKyMy/naTOpoB uAM  6G/I0KOB, cobntoge-
HWe YCTaHOBJ/IEHHOr0 3HaYeHNA HanNpPsHXeHNs 3apaga He AO/HKHO CHUMTATbCA 3aluMTol OT nepe3apajia;

-ana  GaTtapen, COCTOsWeNn w3 nocfefoBaTe/lbHO  COeAVMHEHHbIX aKKyMys/IATOPOB Wan  G/I0KOB,  akKyMy-
NATOPbI  AO/MKHBbI UMEeTb 6/IN3KMe eMKOCTWM, OfHY W Ty e KOHCTPYKLMIO, OAMH U TOT Xe XMMUYECKUA cocTaB W
OO0/MKHbI 6bITb N3rOTOB/IEHbI O4HUM U3rOTOBUTENEM;

- pekomMeHAyeTCs, 4YTOObl HaMpPsXKeHWs NpU paspsge akkymMysiaTopoB W G/IOKOB He BbIXOAWAW 3a npepgesibl
KOHEYHOro HarnpshKeHUs!, yCTaHOB/IEHHOIO N3roTOBUTENEM aKKyMY/IATOPOB;

- Ona 6artapewn, COCTOsWeNn W3 nocnefoBaTeNlbHO COEAMHEHHbIX aKKyMy/iAaTOpoOB WKW 6G/I0KOB, B CUCTeMy
ynpasneHuns 6arapeei fo/HkHa ObITb BK/IIOYEHa cxeMa 6a/1laHCUPOBKN akKyMy1SITOPOB.

5.6.3 MexaHun4yeckas 3aluTa 3/IEMEHTOB 1 KOMIMOHEHTOB GaTtapeit

B uenax npepoTBpalieHns MNOBpexAeHWs B pe3y/nibTare npasBuIbHOINO W Mpejnosiaraemoro rnpejckasye-
MOro HenpasBW/IbHOTO WCMNOJIb30BaHUA [AO/DKHA ObiTb NpefycMOTpeHa MexaHuveckas 3awurta A1 akKyMynsTo-
pOB. WX COEAMHEHWI KN CcxeM ynpasBneHus BHyTpu 6GaTapen. MexaHuyeckas 3awmTa MOXeT ObITb o06ecneyeHa
Kopnycom 6aTapen WM KOPMyCOM KOHEYHOro npoaykTa Ans 6artapeil, npefHasHayeHHbIX A7 BCTpavBaHUsA B
KOHEeYHbI NPOAYKT.

Kopnyca 6artapeii n OTCekOB Kopryca YCTPOWCTBa [0/MKHbl ObITb CAPOEKTMPOBaHbl Takum 06pa3oM, 4To-
6bl JonyckaTb W3MEHeHMe pa3MepoB akKyMy/saTOpoB BO Bpemsa 3apsja W pas3psja, Kak pekoMeHAOBaHO W3-
roToBUTE/IEM aKKyMy/IATOPOB.

[ns 6Garapeli, npegHasHayeHHbIX A7 BCTpaMBaHWs B MOpPTaTVMBHOE KOHeYHoe u3genue, nNpuv nposege-
HUN  MexaHU4Yeckmx WCMbITaHU cnegyeT nNpefycMOTpPeTb UWCMbITaHUA C 6GaTapeeil, YCTaHOB/IEHHOW B KOHEYHOM
n3genuu.

5.7 MnaH kavecTBa

M3roToBuUTeNIb GaTapeii [O/MKeH MNOArOTOBUTbL UM peasiM3oBaThb MJ1aH KauyecTBa, KOTOPbI onpefensieT npo-
Lueaypbl KOHTPOMS MaTepuanoB, KOMMOHEHTOB, akKyMy/nsiTOpoB W 6GaTapeii M oxBaTbiBaeT Bce CTaguu Mpouv3-
BOZCTBA KaXOOro Tuna akkymynsitopa wnvM 6atapen. W3rotoBUTeNn [JOSDKHbI  OLEHMBATb CBOW  TEXHOJOrMYe-
CKMEe BO3MOXHOCTM U BHeApsiTb Heo6XOAUMble MeXaHW3Mbl KOHTPOJISi 3a TEeXHOSIOrMYecKMMM npoueccamu, Tak
KaK OHW B/IMSIOT HA 6€30MacHOCTb NPOAYKLUN.

6 NcnbiTaHms TMNa u pa3Mmep BbIGOPOK

MicnbiTaHWst NpPOBOAAT HA akKyMyssTopax WM 6atapesx, C faTbl W3rOTOB/IEHWST KOTOPbIX MPOW/IO  He
Gonee 6 MeC. C y4yeTOM MX 4MC/a, yKa3aHHOro B Ta6nuue 1. BHyTpeHHee COMpoTUB/IEHWE [AMNCKOBbIX aKKyMy-
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NATOPOB  HEo6X0AMMO K3MepsiTb B COOTBETCTBUM C NpunoxeHveM D. [UCKOBble akKyMy/siTOpbl C BHYTPEHHUM
COMpPOTMB/IEHNEM MeHee WM paBHbiM 3 OM crieflyeT UCMbITbIBaTb B COOTBETCTBUM C Tabnuueli 1. Ecnu He

yKa3aHO MHOe, UCMbITaHNA NPOBOAAT Npu TeMnepaType okpyxatowen cpefbl (25 +5) °C.

MpumeyaHne — Ycnosus McNbITaHUM npegHasHa4eHbl TOJIbKO A1 TUNOBbIX VCNbITaHU M He O03Ha4vakT, 4TO
MCNO/Ib30BaHMe Mo Ha3Ha4YeHUKo BK/IKOYaeT B cebs pa60Ty e aTux ycnosusax. MNpegen 6 mae BBeAeH A1 CPaBHUMOCTU UC-
NbITaHWI U He O3Ha4aeT, YTo 6e30NacHOCTb aKKyMYy/1ATOpPOB U 6aTape|71 CHWXaeTcs nocne 6 mec.

Tabnuua 1 — O6beM BbIOOPKM 4151 TUMOBbLIX UCMNbITaHW

WcnbiTaHne Ablyblynatop B> BaTapest

7.2.1 MpoponxnTenbHbIl 3apsg, 5 —
7.2.2 YcTOlAUMBOCTbL KOoprnyca npu BbICOKOI Temneparype — 3
7.3.1 BHellHee KOPOTKOE 3aMblKkaHne 5 Ha Kaxayro Temneparypy —
7.3.2 BHellHee KOPOTKOE 3aMblKaHue — 5
7.3.3 CBOGOAHOE NaseHne 3 3
7.3.4 Tepmoypap 5 Ha Kaxayro Temneparypy —
7.3.5 PaspaBsnunBaHune 5 Ha Kaxayro Temneparypy —
7.3.6 MNepesapsag, — 5
7.3.7 MpyHyanTenbHbIl paspsag, 5 —
7.3.8 MexaHu4eckue nUcnbiTaHnsA:
7.3.8.1 Bo3geiicTBure Bubpauumm — 3
7.3.8.2 MexaHuyeckuii yaap — 3
7.3.9 MpyHYanTeNnbHOE BHYTPEHHEE KOPOTKOE 3aMblkaHNes* ¢* 5 Ha Kaxayto Temneparypy —
D.2 N3mepeHne BHYTPEHHErO COMPOTUB/IEHNA HA NepeMeHHOM TOKe AN
[OMCKOBbIX 3/1EMEHTOB 3 —

a> llck/1to4as MCKOBbIE 3/1EMEHTbI C BHYTPEHHUM CONpoTuBieHnem 6osnee 3 OMm.

61 YicnbiTaHWe AN5 OTAE/bHbIX CTPaH: TPebyeTCsA TOIbKO A48 MePeYnCIeHHbIX CTpaH

) He npumeHsieTcs 418 ANCKOBbIX U NINTUIA-NOHHBLIX MOSIMMEPHBIX akKKyMYy/IATOPOB.

~Onsa venbiTaHuia, Tpebyrowmx Npoueaypy 3apsga no 7.1.2 (npouedypa 2): UCNbITbIBAKOT MO NATb 9/1EMEHTOB Ha
Kaxayto Temneparypy.

* MepeuncneHne cTpaH NpUBeAeHO B NpMeYaHnm K 7.3.9. nepeuncrieHve a) (NosicHeHe paspaboTyumka cTaH-
napTa).

Mo pe3ynbTatam aHam3a 6GeszonacHocTM Mo 5.6.1 [O/MKHbI 6bITb OMNpeAesieHbl  KOMMOHEHTbI Lenn  3a-
WKMTbl, KPUTWMYHbIE AN 3alMTbl OT KOPOTKOIO 3amblkaHusi, nepe3apsigfa U nepepaspsiga. [pu  npoBegeHUn
MCMbITaHUS Ha KOPOTKOE 3amblkaHue criefyeT MOoAeMpoBaTh J1l060W BO3MOXHbIN  OAWHOYHLIA OTKas, KOTOpbIW
MOXXET BO3HUKHYTb B Lie/ 1 3allThbl, BJ'II/IHIOLLI'EI‘/'I Ha pe3y/ibTaTbl NCMbITaHNA Ha KOPOTKOE 3aMblKaHUe.

7 MeToAabl UcnblTaHUi N TpeboBaHUA

7.1 Tpouenypsbl 3apsaa Ans ueneii ncnbiTaHus

7.1.1 TMepsasa npoueaypa

YKkazaHHy'o npoueaypy 3apsga npMMeHsIioT K nogknaccam, OT/IMYHbIM OT yKa3aHHbIX B 7.1.2.

Ecnn B HacTosilem cTaHAapTe He Yyka3aHO WHOe, akKyMy/nsaTopbl wan 6atapen [O/MKHbl OblTb  3apsXeHbl
npu Temnepartype okpyxatoLein cpeabl (20 +5) € ¢ ncnonb3oBaHMEM MeToAa, YKa3aHHOro U3roToBUTesieMm.

[Jo Havana 3apaga 6atapes [Ao/mkKHa ObiTb paspshkeHa MOCTOssHHbIM Tokom 0.2 /A [0 3ajaHHOroO KOHeu-
HOTFO HanNpsHKeHUs Npu TeMmnepaType oKpyxatoLein cpeapbl (20 £5) €.
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7.1.2 BTopasa npoueaypa

Yka3saHHyO npoueaypy 3apsga npuMeHsoT ToNbKo K 7.3.1, 7.3.4. 7.3.5 1 7.3.9.

Mocne ctabunmsaumm B TeyeHre 1 4 M 4 4 Npu Temnepatype OKpyxXawwel cpedbl, paBHOW HanbonbLuei
W HaMMeHblUe TemnepaTypam WCMbITAHWA COOTBETCTBEHHO, Kak Yka3aHO B Tabnuue 2. akkyMynsaTopbl 3aps-
XaloT. NPUMEHSA BEPXHWUI nNpefes HanpskeHWs 3apsga M MakCUMasibHbI TOK 3apsfa, Moka TOK He YMeHbLUNUT-
csa o 0.05/, A. ucnonb3ysa metog 3apsga npu NOCTOAHHOM HarnpshKeHUN.

Tabnunua 2 — YcnoBus npoueaypbl 3apsja

BEPXHUIA Npeaen MakcManbHbIN TOK BepxHuii npegen HwxHWin Nnpegen
HanpshkeHns 3apsaa 3apaga TemnepaTtypbl Npu 3apsiae Temnepartypbl Npu 3apsige

YcTaHaB/MBaET M3rOTOBUTESIb akXyMy/isiTopa(oB)

Mpumepbl paboueli 30HbI ANA 3apsga W paspsga npueefeHbl Ha pucyHkax Al un A2 npunoxeHus A.
B T1abnuue A.1 npunoxeHuss A npvBefeH CMUWCOK BapuvaHTOB XMMWYECKOro CcocTaBa JIMTUA-UOHHBIX akKKyMy/is-
TOPOB U NpYMepPbI NapaMeTpoB Ppaboymnx 30H.

MpepocTepexeHne— nPu NCMbITAHNAX. MPUBEJEHHbLIX B HACTOALLEM PA3LENE.
NCMONb3YIOT  MPOLUEAYPbI. KOTOPbIE  MOIYT NPUYNHUTL  BPEA. ECIN

HE BYOYT MPUHATHI COOTBETCTBYHOLWMWE MEPBI MPEOOCTOPOXHOCTW.
NCMNbITAHVA OOJ/DKHbI NMPOBOAUNTbL TOJIbKO KBAIMPNLINPOBAHHBLIE 7
OlNbITHLIE CNEUMNANTNCTbL. MCMoOJIb3YIOLWNE HAONTEXALLYHO SALLNTY.
and NMPEAOTBPALLEHWNA OXorose CNEOYET COBJ/NIIOOATb OCTOPOX’
HOCTb B OTHOWEHWMA TEX AKKYMY/IATOPOB W/AN BATAPEW. KOPMYCA
KOTOPbIX MOIYT B XOAE VCMbITAHU HATPEBATBHCS CBBbILLE 75 BC.

7.2 Vicnonb3oBaHve No Ha3HaYeHUo

7.2.1 TpogomkuTesibHbIN 3apss (aKKyMy1sTOPOB) MasibiM TOKOM

a) TpeboBaHus

MpoaomKMTeNbHbIA 3apsa MasibiM TOKOM He JIO/HKEH NMPUBOAMUTL K BOCMIaMEHEHMIO U B3PbIBY.

b) WcnbiTaHne

MONHOCTBIO 3apshKeHHble akKyMys/IATOpbl MoABepraloT 3apsgy B TeyeHue 7 CyT. WCMNONb3ys MeToh 3apsga
CO 3HaYeHNSAMY TOKa W CTaHAaPTHOrO HaMpsHKeHWs, yCTaHOB/IEHHbIMU N3rOTOBUTENEM.

c) OueHkKa KpTepreB COOTBETCTBMSA

OTcyTCTBME BOCMN/IaMEHEHVS, B3PbIBa, TeUM 3N1EeKTpoNuTa.

7.2.2 YcTOluMBOCTb Kopnyca (6aTapen) Npy BbICOKOM TemnepaType OKpyatoLlein cpesbl

a) TpeboBaHus

BHyTpeHHVEe KOMMNOHEeHTblI 6GaTtapeli [O/KHbI BO BPeEMS 3Kcnsyataumm ObiTb  CTOMKMMW K BO3AEACTBUIO
BbICOKMX TemnepaTyp. 3To TpeboBaHVe NPUMEHSIOT TO/IbKO K 6aTapesiMm C INTbIM KOPMYCOM.

b) WcnbiTaHne

MonHoOCTbO 3apshkeHHble B COOTBETCTBUM C MNepBOW npouegypoir no 7.1.1 6Gatapenm noasepratoT BO3Aei-
CTBMIO YMEPEHHO BbICOKOIM Temnepatypbl [A/19 OLEHKM COXpaHeHWs LesiocTHOCTM Koprnyca. BaTapeto nomewa-
0T B KOHBEKUWOHHYIO TepMokamepy C Temnepatypoin (701 2) °C. bBartapen BblgepxusaloT B TepmokKamepe B
TeyeHue 7 Y. Nocse Yero X BbIHUMAKOT U BbIAEPXKNBAIOT 4,0 AOCTUKEHUSA MU KOMHATHOM TemnepaTypbl.

c) OueHka KpTepreB COOTBETCTBUSA

OTcyTcTBMe  (hM3MYEeCKOro uMCKaeHus Kopryca 6GaTapen, nNpPUBOAALLEro K OOHaXXEHMI0 BHYTPEHHWUX 3a-
LMTHBIX KOMMNOHEHTOB N aKKyMyNsaTOPOB.

7.3 Mpepackasyemoe HenpaBuibHOE UCMO/Ib30BaHMe
731 BHellHee KOpOTKOe 3aMblkaHVe (aKKyMyiaTopbl)
a) TpeboBaHus

KopoTkoe 3amblkaHWe MNOMOXUTENbHOIO U OTPMUATe/IbHOTO BbIBOAOB aKKyMy/ATOPOB MNpwu BbICOKOW TeEM-
nepatype He 4O0/DKHO NpMBOANTb K X BO3ropaHnio Nin B3pbIBY.
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b) WcnbitaHue

MOMHOCTbIO 3apshkeHHble B COOTBETCTBMM CO BTOPOW npouedypoli no 7.1.2 akkyMynsaTopbl XpaHAT npwu
TemnepaTtype okpyxawuwern cpegbl (55 = 5) 'C. lMocne crtabunimsaumm B TeyeHue OoT 1 A0 4 4 1 BbIGEPXKA NpU
Temnepatype okpyxatouwen cpegbl (55 + 5) °C  akkymynaTop 3amblkaldT HAKOPOTKO MyTeM COoeAWHEeHUs Mosio-
XUTENbHOTO W OTPULATENIbHOTO BbIBOAOB BHELWHWM MNPOBOAHUKOM C MOMIHBIM cOMpoTuBsieHnem (80 = 20) mOM.
AKKYMYNATOPbl UCMbITbIBAIOT B TeyeHne 24 4 waM O Tex Mop. MokKa Temrnepatypa Kopnyca He YMEeHbLUUTCA Ha
20 % OT MakCUMasibHOW JOCTUrHYTOW, B 3aBUCMMOCTM OT TOrO, Y4TO NMPOU3OLLIO paHee.

c) OueHka KpnTepmeB COOTBETCTBUSA

OTcyTCTBME BOCN/IAMEHEHNS, OTCYTCTBME B3pblBa.

7.3.2 BHelHee KOPOTKOE 3aMblkaHue (baTapen)

a) Tpeb6oBaHus

KopoTkoe 3amblkaHve MNOSIOKUTEIBHONO W OTPULATENbHOrO BbIBOAOB 6OaTapen He [O/DKHO MpuBOAUTL K
MX BO3ropaHuio Uau B3pbIBY.

b) WcnbitaHue

MoNHOCTBIO 3apshkeHHble B COOTBETCTBUMM C npouesypoin no 7.1.1 6Gartapenm XpaHAT npu TemnepaTtype
OoKpyXatowein cpeabl (20 + 5) BC. 3aTem 6arapey 3aMblKalOT HAKOPOTKO MyTeM COeAMHEHUS MOSI0XMUTENBHOrO
M OTpULATENBHOINO BbIBOAOB BHELHMM MNPOBOAHUKOM C MNOMHbIM conpotuBrieHnem (80 + 20) mOm. Batapen wuc-
MbITbIBAOT B TeyeHMe 24 4 wunu OO Tex JlIop. Noka TemrepaTypa Kopnyca He cHu3utca Ha 20 % Mo OTHOLWIEHWIO K
MaKCUMasIbHOW [OCTUTHYTOlM Temnepatype, B 3aBMCMMOCTM OT TOro, 4TO npousowsio paHee. OfHako B cry4vae
ObICTPOrO CHWKEHUS TOKa KOPOTKOrO 3aMblkaHua 6GaTaped [AO/DKHa oOcCTaBaTbCA MNog, HabnAwgeHVeM B TeyeHue
ewe 1 4y nocne TOro, Kak TOK [AOCTUIHET HaMMEHbLUEro 3Ha4YeHUs YCTaHOBUBLUEroCA B KOHUE cocTossHuA. O6bly-
HO 3TO OTHOCAT K YC/IOBUIO, KOrfa HanpshkeHne Ha OAuH akKymynsTop (TOAbKO B Cnyydae nocnefoBaTeslbHO
COEeAVHEHHbIX aKKyMynsaTopoB) B 6aTapee Hwke 0.8 B 1 ymeHbluaeTcst MeHee YeM Ha 0,1 B B TeueHue 30 MUH.

Mepen npoBedeHVEM WUCMbITAHUA Ha KOPOTKOE 3aMblkaHMe HeobXxoAuMO UVMMUTUPOBaTb eAVHUYHBIN  OTKas3
B Uenu 3awuTbl paspaga Ha 1—4 obpasuyax M3 nNATM (B 3aBUCMMOCTM OT CXeMbl 3awuTbl). EAVHWMYHLIA OTKa3
NPUMEHSETCA K 3/IeMeHTaM KOMMOHEHTHOW 6a3sbl  3awuTbl, TakuM Kak MOTr-TpaH3ucTop (MoslynpoOBOAHVKOBbIN
noneBoi TpaH3ucTop. MOSFET). nfaBKkuii npegoxpaHuTesnib, TepMocTaT WAM  TEPMUCTOP C  MNOJIOXKUTESIbHbIM
TemnepaTypHbIM ko3addumumeHTom (PTC).

MprmeyaHve — [puMepbl YCroBWi eAMHUYHBIX OTKa30B B CXEME 3aliMTbl paspsija MoryT BkIouvatb 8 cebs 3a-
MblKaHVe Ha paspsigHoM MOTM-TpaH3VCTope UMW Ha MpefoXpaHuTesie, WM Ha APYrom 3alUTHOM YCTpoiicTBe. 3aluUTHble
YCTPOICTBa, KOTOpble COOTBETCTBYHT TPeGOBaHUSIM MPUMEHVMMbIX CTAHAAPTOB HAa KOMMOHEHTbI, YKa3aHHbIX B MPUIOXe-
HUM F. NN 3N1eKTPOHHbIE CXEMbI, paccuuTaHHble Ha (YHKLMOHa/IbHYO 6Ge30MacHOCTb, He MOABEPralT MMUTALMKN YCIIoBUiA
€MHNYHOrO OTKa3a.

c) OueHKa KpTepnes COOTBETCTBUSA

OTcyTCTBME BOCN/IAMEHEHNS, OTCYTCTBME B3pblBa.

7.3.3 CBo60aHOe nageHne

a) Tpe6oBaHus

MapgeHne akkymynaTopa wan 6Gatapen (Hanpumep, C MOBEPXHOCTW CTasia) He [AO0/MKHO MNpuBOAUTL K BO3-
ropaHuvio Uav B3pbIBy.

b) WcnbitaHus

WcnbiTaHne Ha cBO6GOAHOE MajeHVMe MpOBOAAT Npy  TemnepaType oOKpyxatouwer cpegbl (20 + 5) 3C Ha
NOJSTHOCTbIO 3apsKEHHbIX B COOTBETCTBMM C MepBOW npouedypori no 7.1.1 akkymynsatopax wnu 6atapesax. Kax-
Oblli  akKyMynsTop WA Kaxayt 6atapeto Tpu pasa cHpacbiBaloT C BbICOTbl 1 M Ha OGETOHHbIA MO Takum 06-
pa3om. 4Tobbl BO3AeliCTBME yAapoB 6bI10 B C/IyHaHOM opueHTaumm.

Mocne wucnblTaHNA akKymMynaTopbl WK 6aTtapen BbIAEPKMBAOT He MeHee 1 4 U NpPoOBOAAT WX BU3yaSlb-
HbIl OCMOTP.

c) OueHKa KpnTepnes COOTBETCTBUSA

OTCcyTCTBME BO3ropaHns 1 B3pblBa akKyMy/IsTOPOB uin baTtapeii.

7.3.4 Tepmoypnap (akkyMynaTopbl)

a) Tpe6oBaHus

Bo3gelicTBue aKCTpeMasibHO BbICOKUX TeMMepaTyp He AO0/HKHO Bbi3biBaTb BO3ropaHus Uiy B3pbiBa.

b) WcnbitaHus

MOMHOCTbIO  3apshkeHHble B COOTBETCTBMM CO BTOPOA npouegypori no 7.1.2 akkymyssaTopbl  NoMeLaroT
B TepMoOKamepy C €eCTeCTBEHHOW WM MpuHyAUTENbLHOW KOHBEeKUMen Bo3gyxa npu Temnepatype (20 = 5) € n
BblaepkuBaloT 1 4. 3arem Temnepatypy B TepMokamepe nMaBHO yBennyuBalwT cO ckopocTbio (5 = 2) °C/MuH
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no Temnepatypbl (130 + 2) ’'C. AKKyMy/sAiTOpbl BblAepXuBalOT Mpu 3ToW Temnepatype B TeyeHne 30 MWH, 1
ncnbiTaHWe NpekpaLiaroT.

c) OLeHKa KpUTepueB COOTBETCTBUA

OTCcyTCTBYE BO3ropaHns 1 B3pbliBa akKyMy/ISSTOPOB.

7.3.5 PaspaBnvBaHne akkyMynsaTopos

a) TpeboBaHus

CunbHoOe caaBnnBaHne akkyMyisiTopa He J0/HKHO NPUBOAUTL K er0 BO3ropaHuio Uan B3pbIBY.

b) WcnbiTaHna

Kaxablh NO/IHOCTbIO 3apshKEeHHbI B COOTBETCTBMM CO BTOPOW npoueaypoi no 7.1.2 akkymynsaTop cpasy
nocne 3apsia CKMMalT Mexay ABYMs NIOCKMMU NOBEPXHOCTAMM MPpU TeMMepaType OKpyxatoLuer cpeapl.

Ycunue ons pasgasnmBaHusa npuknagblisatoT YCTPOICTBOM, obecneunBaroLwnm ycunve oxatus
(13 £+ 0.78) kH. VcnbiTaHMe 3akaH4MBaKOT MOC/e OAHOKPATHOIO MPUIOXKEHUS MaKCMMa/IbHOIO YCUUS WM npu
pe3koM nNaZileHNM Hanps>keHUsi Ha OfHY TPeTbl YacTb OT MNepBOHAYA/ILHOTO 3HAYEHUS HaMNPSXKEHUS  akKyMy/is-
Topa. nocrie 4ero ycunne cépacbiBatoT.

Cxkatne UWIMHAPUYECKUX W NPU3MaTUYECKMX akKyMysIATOPOB MNPOBOAAT Takmm 06pas3oM, 4YTOo6bl KX nNpo-
JOoNbHass ocb OblNa napasnenibHa MNOCKOM MNOBEPXHOCTU CXUMAIOLWEro YCTpoicTBa. WcnbiTaHne npusmarmye-
CKMX aKKyMy/IATOPOB MPOBOAAT TO/IbKO MO LUMPOKOV CTOPOHE akKyMysTopa.

[unckoBble akKymynsaTopbl AO/DKHbI  ObITb  pa3faBfieHbl NPUAOKEHWEM YCWINA K WX MJIOCKUM  NOBEepX-
HOCTAM.

c) OueHka KpTepreB COOTBETCTBUSA

OTCcyTCTBME BO3ropaHvs U B3pbliBa akKyMy/ISTOPOB.

7.3.6 Tepe3apsn

a) Tpeb6oBaHUs

3apsg B TeuyeHwe Oosiee O/IMTENBHOTO nNepuoga, 4YeM YCTaHOBMIEHO W3rOTOBUTESIEM, HEe [JO/DKEH BbI3bl-
BaTb BO3ropaHusl av B3pbiBa akkyMysTOPOB 1 6aTapeii.

b) WcnbiTaHnsa

VMcnbiTaHne npoBOAAT npu  Temnepatype oOkpyxawowen cpegbl (20 + 5) °C. Kaxpasa wvcnbityemasa 6a-
Tapesi [O/KHA OblTb paspsbkeHa MOCTOSIHHbIM  TOKoM 0.2 /A [0 KOHEYHOro paspsiiHOTO  HAmpsbkeHWsi, ycTa-
HOBJ/IEHHOTO M3rOTOBUTE/IEM. 3aTeM WX MoABepraoT 3apsidy MOCTOsiHHbIM Tokom 2,0 /A C uMCNonb3oBaHueMm
WNCTOYHMKa NUTaHNS, KOTOPbI:

- nMmeeT HanpsikeHne B 1.4 pasa Bbllle BepXHEro npeaenbHOro HanpskeHus 3apsga, YCTaHOBJ/IEHHOTO B
Tabnuue A.1 (Ho He npeBbiwatowiero 6.0 B), 4519 OANHOYHbIX aKKyMyNATOPOB U/IM 6/IOKOB aKKyMyIATOPOB Un

* MMeeT HanpskeHve B 1.2 pasa Bbille BepxXHeEro npeaesibHOro HanpskeHus 3apsga, YCTaHOB/IEHHOrO
B Tabnuue A.l, M3 pacyeTa Ha OAWH akKymynsaTop pnana 6aTtapeli C HecKONbKMMW MocnefoBaTesibHO COeAnHEH-
HbIMW aKKyMysTopamn u

«cnocobeH noafepxvBarb Tok 2.0 / A Ha NPOTSHXKEHUU BCEro UCMbITaHWS WAM A0 [OCTUKEHUs Tpebye-
MOro HanpsHkeHus.

K kaxaoi ncnbityemoii 6atapee gos/mkHa 6bITb NPUKPENIeHa TepMonapa.

[Ona 6Gatapein c koprnycom TemnepaTypy W3MepsloT Ha Kopnyce 6artapen. McnbiTaHue npogosxarT Ao
Tex Mop. Moka Temneparypa BHELHero Koprnyca He [OCTUIHeT YCTaHOBUBLUMXCS COCTOSIHUIA (M3MeHeHne Me-
Hee 10 ¢C B TeyeHune 30-M1HYTHOTO Nepmroaa) v AOCTUrHET TeMnepaTypbl OKpyXXatoLel cpeapl.

c) OueHka KpuTEpueB COOTBETCTBMS

OTCcyTCTBYE BO3ropaHns 1 B3pblBa.

7.3.7 TpuHyauTenbHbI pa3psas (akkymynaTopbl)

a) TpeboBaHus

AKKYMYNSITOp [O/DKEH BblAepXWBaTb W3MEHeHVMe MONsSpHOCTM 6e3 BOCN/ameHeHWss wnAn B3pbiBa. 8 6aTa-
pee N cucteme JONYyCKaeTCHa UCMOb30BaTh 3alUTHOE YCTPOMCTBO.

b) WcnbiTaHns

O[VHOYHBIA  akKyMynsTOp [O0/KeH ObITb paspsikeH [0 HWKHero npefesibHoro paspsgHoro  HanpshkeHus,
YCTaHOB/IEHHOMO N3rOoTOBUTE/IEM aKKyMy/1aTopa.

PaspsixeHHbIli  akkymynsTop 3aTeM MoABepraloT NpUHyAuTeNbHOMY paspsify Tokom 1 /A [0 AocTike-
HUSA  HanpshKeHWsl, PaBHOrO 3HAYEeHUI0 BEpPXHEero npejena HanpsXkeHus 3apsga Cco 3HakoM MuHyc. O6was npo-
OO/MKUTENTbHOCTb UCMbITaHUI Ha NPUHYAUTENbHbIN paspsag cocTaBniseT 90 MUH.

Ecnn HanpsbkeHne npu paspsige AOCTUraeT yKa3aHHOIo 3HayYeHWs B TeYeHue MpOoAO/DKUTESIbHOCTM  UCHbI-
TaHWS. UCMbITaHWe MPOAO/KAOT NpU  MNOAAEPXKAHUM 3TOF0  HanpshKeHWsl, YMeHbllas TOK Ha OCTaBLUylCA 4acTb
BPEMEeHU ncnbITaHusa (CM. npumep 1 Ha pucyHke 1).
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Ecnn  HanpskeHue paspsga He [OoCTuraeT yKas3aHHOro 3HayeHua B Te4yeHue MpoJo/KUTESIbHOCTU  UC-

NbITaHWA. WUCMbITaHWEe [O/HKHO ObITb MpeKpaweHo MO0 AOCTWXKEHUIO MNPOAO/IKUTENBHOCTN UCMbITaHUAa (CM. npwu-
Mep 2 Ha pUcyHke 1).
MNpBAEnXOTNMbIOBMNbL «OMNblTaMU*, MaK
o 1% 20 -1 40 11 90 e 80 % 100._
]
E
«
i
H ! — fomesp 1.~ fpmuep 2,
B npananmx Hp pesrsranT npe-
20 WK PATTRMHOT SHIMHHIE
MpumeuvaHne — KpuBble, NokasaHHble Ha PUCYHKe 1. ABNAIOTCA NPOCTO NpuMepamMu, T.K. KpuBble (Kpome ropu-

30HTarbHoro y‘-IaCTKa) MoryTt ObITb HENMUHENHBLIMU NN npAMbIMNA.

PucyHok 1 — BpemeHHas guarpamma npvHyauTenibHOro paspsiga

c) OuEeHKa KpUTEPUEB COOTBETCTBUS
OTCyTCTBYE BO3ropaHusi v B3pbIBa.

7.3.8 MexaHunueckume ncnboltaHus (batapen)

7.3.8.1 Bwnbpauns

a) TpeboBaHus

Bubpauus, BO3HMKalOWasas npyv TPaHCNOPTUPOBaHUM W  3KCMlyaTauun, He [O/DkHa BbI3blBaTb TeUb 3/1ek-

Tpo/uTa. BO3ropaHve nav B3pbiB.
b) WcnbitaHue
MoMHOCTbIO 3apshkeHHble B COOTBETCTBUM C Mpouegypori no 7.1.1 6atapen [OMXKHbI OblTb HagexXHO 3a-
KpernneHbl Ha nnarpopme BubOpocTeHAa 6e3 nepekoca TakMm o6pa3om, 4TO6bI TOYHO nepefasaTb BuOGpaumio.
McnbiTyemble 6atapen [AO/MKHblI  ObiTb  NOABEPrHYTbl CUHyCOMAAbHOW BuGpauMM B COOTBETCTBUM
uei 3. YkasaHHbI UMKA NOBTOPAOT 12 pa3 B TeyeHuMe MpUMMepHO 3 4 ANA KakAOoro M3 Tpex B3avMHO nNepreH-

c Tabnu-

OVKYNAPHBLIX  NONOXeHW 6Gatapen. OAHO U3  HanpasBfieHWi A0/HKHO  ObiTb  MEepPneHAMKYNSPHO K MOBEPXHOCTH,
Ha KOTOPOW PacnosioXeHbl BbIBOAbI.
Tabnvua 3 — YcnoBus ucnbiTaHWin Ha BO3aencTBue Bm6paummn
Ananaaon yacTorT. 'y, MpofoNXNUTeNbLHOCTL UMKIa Uneno
Amnnantyga niorapudoMmnyecKon pas’oepTkn Ocb NKITOB
oT no |7 Tu—200 My-7 Mu) 5
~N=Try, h Al=1p, X 12
<3 S=0.8Mm Y 12
Mpn6nnsuTensHo 15 MuH
Q=200Tuy A2 Z 12
1 obpatHo K yactote /, =7 'y, CymMmapHoO 36
MpymeyaHne — AMNMTyga BUbpaunum — 310 MakCmasibHOe abCoTIOTHOE 3HAYeHMe CMELLLEHUS NN YCKO-
peHus. Hanpumep, amnantyaa cmeleHmsa 0.8 MM COOTBETCTBYET CMELLLEHUIO OT NUKa A0 Thika 1.6 MMm.
f,. Q — HWXHAA N BEPXHAA YacToThl; /j. <3 — yacToTbl nepexopa (/, » 17.62 I'y. 189.84  I'u); Al. A2 — yckope-
HVe aMnnTyabl (A2 =8 p,); S — CMelLeHne amnnTyabl.
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c) OueHka KpuTepmeB COOTBETCTBUSA

OTcyTCTBMEe BO3ropaHns, B3pblBa, Pa3pbIiBa, TeUun a/1IeKTpoanTa uam copoca gasneHus.

7.3.8.2 MexaHn4veckuii ygap

a) TpeboBaHus

Yaapbl, MMelolwMe MecTO B Mpouecce 3Kcnayatauuu WavM TPaHCNOPTUPOBaHUSA, He [O/KHbl MNpUBOAUTE K
BO3ropaHuio, B3pbIBY WX Teun anektponuta. [py [JaHHOM MCMbITaHUM WUMUTUMPYIOT Tpyb6oe BoO3felicTBue npu
TpaHCNopTUPOBaHUUN N NCMNONb30BaHUN.

b) WcnbiTaHnsa

[MoNHOCTBIO 3apshkeHHble B COOTBETCTBMM C Mpoueaypori no 7.1.1 6GaTtapen 3akpennisaiT Ha ucnblTaTeNb-
HOM 060pyZOBaHUN C WCNOSIb30BAHWEM >KECTKOW pambl, KOTOPOW 3aKpenssioT BCE MOHTaXHble MOBEPXHOCTU
akKKyMynsaTopoB wau  6Gartapeii. Kaxaylo wucnbiTyemMyto 6atapeto nogsepraloT ygapam Tpex BwugoB. YAapbl npo-
BOAAT B KaXAOM M3 Tpex B3auMHO MeprneHauKynspHbIX HanpasrieHuid; oblee uucnio ygapos — 18. [ns  kKax-
[0ro yaapa NnpyMeHsI0T NnapaMeTpbl, yCTaHOB/EHHbIe B Tabnvue 4.

Tabnuua 4 — NapamMeTpbl MEXaHUYECKMX YAApOB

McnbiTyembii lMnkoBOE yCKOpPEHMeE. AnutenbHocTb Yucno ygapos
dopma BOJIHbI
obpamu, n umMnynbca, Mc Ha Mos1I0BMHY OCU
Bartapen MonoBunHa cuHycougbl 150 o, 6 mc 3

c) OueHKa KpUTepUeB COOTBETCTBUSA

OTCyTCTBME TeUn 3NEKTPONNTA, c6poca AaBeHNs], pa3pbiBa, B3pbiBa 1 BO3ropaHusi.

7.3.9 OueHKa KOHCTPYKUMU. MNMPpUHYAUTENIbHOE BHYTPEHHEE KOPOTKOE 3aMblkaHWe (akKyMynsiTopbl)

a) TpeboBaHus

McnblTaHne Ha MpUMHYAUTENIbHOE BHYTPEHHEee KOPOTKOe 3amblkaHve AN8  UWINMHOAPUYECKMX W Npu3MaTu-
YeCKMX aKKyMy/siaiTOPOB He [O/DKHO BbI3blBaTb BOCIM/IAMEHEHUsI. 3roToBUTENN  akKyMy/NSITOPOB  [O/DKHbI  CO-
XpaHUTb OTYET O COOTBETCTBUM 3TUM TpeboBaHUsIM. OLEHKY HOBOW KOHCTPYKLUMW [OO/DKEH MPOBOAUTH WU3rOTO-
BUTE/Ib aKKyMY/ISSITOPOB NN CTOPOHHUIA UCMbITaTe IbHbIN LEHTP.

MpumeyaHne — 3TO UCMbITaHWE MPUMEHSAIOT TONbKO €0 PpaHuuun. AnoHuu. Kopee un Lliseiuapun, Takke OHO He
TpebyeTcsa ANs IMTUA-NOHHBIX NOIMMEPHbIX aKKyMY/ISTOPOB.

b) WcnbiTaHus

McnbiTaHne Ha nNpuHyauTeNbHOe BHYTPEHHEe KOPOTKOe 3aMblkaHue npoBOAAT B KaMepe B COOTBETCTBUU
CO cneayrowmMn npoueaypamu.

1) Ywucno o6pasuos

OTO uvCnbITaHMe [O/HDKHO MPOBOAUTLCA Ha MATU  AUTUR-UOHHBIX aKKyMy/iiTopax Ha Kaxayl TemnepaTtypy
NCMbITaHWA.

2) Mpouenypa 3apsana

i) KoHguumoHupytowmin 3apsg n paspsg,

O6pasel, [J0/KeH ObITb 3apshkeH NpW  Temnepatype oOkpyxatouwein cpeabl (20 + 5) € B cOOTBETCTBUU
C pekomeHgauueli wusroToButens. 3aTtem o6paseL, paspsXkaloT npu  TOW e Temnepatype MOCTOSAHHbIM TOKOM
0,2 A [0 KOHEYHOTrO HanpsHKeHWs!, yKa3zaHHOro N3rotoBuUTesieM.

ii) Mpouenypa BblAESPXKN

McnbiTyemblii  akkyMynsiTOp  BblAEPXMBalOT B TedeHne 1—4 4 npu  TemnepaType OKpyxatwolehn cpegpl,
yCTaHOB/IEHHOW B Tabnuue 5.

Ta6nuua 5 — TemnepaTypa okpyxatoLleli cpefbl 4151 NPOBeAEHVS UCTIbITAHUIA aKKyMyISiTOPOB*)

MyHKT ncnbitTaHni BcnbiTaHnAa Npy HAMKUX Temneparypax. BcnbiTaHnA Npy BbICOKNX TeMMnepartypax.
b)2)1) 10+2 4512
b)2)iv) 10 +2 4512
b) 3)i) A 512 5012
b)3)/)A 1015 4515

*) VicnbITaHve NpoBOAAT, UCMOMb3Ys YC/I0BUSI, NPYBEAEHHbIE B TaGnuLe 2.
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iii) TemnepaTypa okpyxatolei cpefbl

iv) MNpoueaypa 3apsga 4Ns UCnblTaHNA Ha NPUHYAUTENbHOE BHYTPEHHEE KOPOTKOE 3aMblkaHune

McnbiTyemblii  akkyMynssiTop [O/DKEH ObITb  3apsbkeH Mpu  TemnepaType OKpyxailolwei cpeabl, Yka3aHHOW B
Tabnuue 5. nNpu BepxXHEM MNpeAenbHOM HamnpsikeHUn 3apsga  MOCTOSAHHbIM - TOKOM, YKa3aHHOM  U3roTOBUTESEM.
Korga pocTturaetca BepxHee nMpefesibHOe HanpshkeHwe 3apsaga, 3apsg  NpoAos/hkalT MNpu MOCTOSAHHOM — Hanps-
XeHUU A0 Tex rnop. noka 3HavyeHve Toka 3apsga He cHm3uTca go 0.05 /(A.

3) Cxatune cnmpasibHOWN CKPYTKWN 3/1eKTPOAOB C YCTAHOBJ/IEHHOW HUKENEBOW YacTuLen

[Ona  wucnbiTaHs Heo6xoAMMbl  Kamepa C  KOHTPO/MpyeMOl TemnepaTtypoi U cneuvanbHOe MpeccoBOe
obopypoBaHuve.

[BnXywasaca 4acTb NPeccoBOro 060pPyAOBaHWA [O/KHA [ABUraTbCA C  MOCTOSAHHOM CKOPOCTbIO U Hemeg-
NIeHHO OCTaHaBNNBATLCS NPU 0OHaPYXXEHUW BHYTPEHHEr0 KOPOTKOro 3aMblKaHUS.

i) MoprotoBka K NCMbITaHWIO

A. TemnepaTypy kamepbl PerynvpyloT, Kak ykazaHoO B Tabnuvue 5. WHCTpykuuMmM no noarotosBke o06pasuos
npuvBefeHbl B pasgene A5 M Ha pucyHkax A.6 n A.9 (nNpunoxeHue A). Melloyek M3 aTFOMUHUEBOIM laMUHUPO-
BaHHOW (QOSIbIiM C HaxoAslWerncs B HEM CMIMPa/IbHOW CKPYTKOW 3/1eKTPOAOB WM 4YacTULEN HUKeNns n[0/KeH ObliTb
NoMelLLEeH B KAMEPY U BbiAegpXaH B Hell B TedeHune (45 + 15) MuH.

B. CKpyTKy 32/1eKTpofoB criefyeT BbIHYTb W3 TEPMETUYHOW YNakoBKU W MNPUCOEAVHUTb BbIBOAbI ANA W3-
MEPEeHUS HanpsHKeHWss W Tepmonapbl W3MepPeHUs Temnepatypbl Ha MOBEPXHOCTUM CMNMPa/ibHOM CKPYTKU. 3aTem
CKPYTKYy 9/1eKTpOOB YyCTaHaB/MBalOT MoOA4 MPeccoBbiM 060pyAOBaHMEM, Yb6eAMBLUMCHL, 4YTO TOYKa pasMelleHus
HUKENeBOV YaCcTUL bl HAXOAUTCA MPSMO NO4, HUM.

YTtob6bl MpefoTBpaTUTL UCMapeHue 371ekTponnTa, HeobxoauMo 3aBepwnTb paboTy B TedeHve 10 MuH
nocrie BbIEMKM CKPYTKM 3MEKTPOAOB W3 Kamepbl A8 TEPMOXOHAMLUMOHMPOEaHUs U A0 3aKkpbiTUA ABepubl  Ka-
Mepbl. FAe HaxoaAnTcs 06opyAoBaHMe NPeCCOBKMU.

C. 3arem criefyeT CHATb N30NSAUMOHHBIN JINCT U 3aKpbITb ABepLYy KaMepbl.

ii) BHyTpeHHee KOpPOTKOe 3aMblKaHune

A. VcnbiTaHnsa cnepyeT HadaTb, npeABapuTenbHO yb6eAuBLUMCBL, 4YTO Temnepatypa MOBEpPXHOCTU CKpyT-
KW 3/1EKTPOAI0B COOTBETCTBYET TPeGyeMoMy 3Ha4yeHuo Tabnmubl 5.

B. HwkHsa nNOBepXHOCTb MOABWKHOW 4acTu MNpeccoBoro obopypoBaHus (T. e. npucrnocobneHve AN Ha-
XaTusl) BbINOSIHEHA W3 HUTPUIBHOTO Kay4dyka WAW akpuioBOro MosvMMepa, KOTOPbIA HAHOCAT Ha CTepXeHb U3
HepxaBewlwein ctaam pasmepom 10 MM. [leTasin NpUCnoco6/ieHnn ANA  HakaTus MoKasaHbl Ha PUCYHKe 2.
HWKHAS NOBEPXHOCTb, MOKPbITas HUTPWU/BHBbIM  KayyyKOM, MpefHa3HadeHa AN  UCMbITaHUsA  LWAVHAPUYECKUX
akKKyMynsaTopoB. [Ons  WCNbITaHWA MNPU3MaTUYeCKUX akKKyMysIATOPOB Ha HUTPWIbHBLIA  KayyyK HaHOCHAT akpuo-
BYIO CMOJTy Ha y4acTOK pasMepom 5 5mM (ToNLWMHA NOKPbLITUA —2 MM).

MpucnocobneHne ANA HaxaTua nepemelialoT BHM3 CO CkopocTbio 0.1 Mm/c. npu 3TOM cnefyeT KOHTPO-
NMpoBaTb  HanpshkeHue  akkymynsatopa. Korga o6HapyXeHO nafjeHuve  HanpsbkeHusl, BbI3BaHHOE  BHYTPEHHUM
KOPOTKMM  3aMblkaHVeM, JasibHelillee OfyCkaHWe MPUCNOCOG/IeHNA  O/17  HaXkaTus  HeMef/iIeHHO  npekpawaroT
N yAepXuBaloT ero B 3TOM MNofoxeHun B TedeHme 30 €. nocne 4ero pAaBrieHWe c6pacbiBaloT. HanpsbkeHve crie-
LyeT KOHTpOoNMpoBaTb CO CKOpPOCTbi 60see 100 pas/c. MNageHue HanpshkeHUst MO CPaBHEHUIO C  HavaslbHbIM
6oree 4yem Ha 50 MB sABnseTca KpuTepuvem TOro, 4YTO BHYTPEHHee KOPOTKOe 3amblkaHve npowusowsno. Ecnn
ycunue Haxatma pgocturaet 800 H anAa uwnmHApuyeckoro akkymynatopa wnm 400 H — 4Ans  npyMsmaTuyeckoro
akKKyMynsatopa paHee nafeHWs HanpskeHus [0  3HadeHus 50 MB. panbHeliwee onyckaHve npucrnoco6ieHuvs
018 HaXXaTus Heme/IeHHO NpekpaLLatoT.

c) OLeHKa KpUTepueB COOTBETCTBUA

OTcyTCcTBME BOCM/IaMeHeHusi. Ecnn  BOCM/laMeHeHUs He Npou3oLio, 3anucbiBaloT  ycuave, Npu  KOTOPOM

NMpPoOn30LLIJ10 BHYTPEHHEE KOPOTKOE 3aMblKaHUe.
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CnasysT NANGKNITE HA HIPYTTY HHETPARAS
AN TNOX NOSMANKAKOR THHTM

Pucynok 2 — Npucnocobneme ong HaxaTua

8 MHdopmauma o 6e3onacHoOCTU

8.1 O6Lwme NosoxeHusn

MpyMeHeHe MopTaTMBHbBIX T[EPMETUYHbIX JINTUEBLIX AakKyMy/nsaTopoB W 6atapein (0cO6eHHO C  Hapylue-
HVMeM npaBWN  3KCMJlyatauuu) MOXET ObITb OfacHbIM W MOXEeT TMpUYMHUTL Bped. W3rotoButesin  akKymyssito-
poB 06f3aHbl 0becneunTb nNpegocTaBsieHNe MHAOPMaUMM O MpefdesibHbIX 3HAYEHUSAX TOKa, HanpshkeHns w
Temnepatypbl 4718 WX NOpoAaykuun. W3rotoButenn 6Gatapeil [AO/MKHblI OblTb YyBepeHbl, 4YTO W3roToBUTENN 060-
pyfoBaHMA. a B C/lyyae nMpsAMbIX MOCTaBOK W KOHe4YHble noTpebutenn O6yayT obecnedveHbl wHdoOpMaunen ans
MUHUMU3aUUN U CMATYEHNSA ONacHOCTMU.

Ha wn3rotosutene o60pyAoBaHUSA JIEXUT OTBETCTBEHHOCTb 3a WHM(OPMUPOBaHME KOHEYHbIX MO/Ib30Ba-
Teneli O MOTEHUMA/IbHbIX OMACHOCTAX, CBA3aHHbIX C  WCNOSIb30BaHMEM O000py[OBaHWSA, COAEPXallero  akky-
MYNSATOpPbl W akKyMynsTopHble 6Gartapew. W3rotoBuTenn yCTPOWCTB [AO/DKHbI  NPOBOAUTL  CUCTEMHbIV — aHanus,
yToObl rapaHTMpoOBaTb, YTO KOHKpPeTHas KOHCTPyKuus 6Gatapen npefoTBpaTUT BO3HWKHOBEHWE OMacHOCTEN BO
BpPEMS UCMONb30BaHUA npogykta. B ciydyae Heob6xogumMocTu A6y  MHAoOpMauuio, Kacalowykcs npegoT-
BpalleHNs OnacHOCTW, BbISIB/IEHHYIO B pe3y/bTate CUCTEMHOrO aHanvsa, cnegyeT npefocTaBnsaATb  KOHEYHOMY
Nnosib30BaTesIto.

B M3K TO 62188 npuBeAeHO pPYKOBOACTBO MO MNPOEKTUPOBaHMIO U W3rOTOBJIEHUIO MOPTaTUBHbLIX 6GaTta-

peii. a MnepeyHn BaXKHbIX pPEeKOMeHAaunin (He SABMAIOWMXCA WCYepnbIBalOWMMKN) MpuBeAeHbl A8 MHopMaumn
B npusioxeHunax B n C.

COOTBETCTBME MOXET 6bITh NPOBEPEHO KCMNEPTU30N AOKYMEHTALMN U3TOTOBUTENS.
He cnepyet paspeluaTb AeTSM 3aMeHATb 6aTapen 6e3 Hag30pa Co CTOPOHbI B3POC/IbIX.

8.2 VHdpopmaums no 6e30nacHOCTU ManiorabapuTHbIX akkyMyISiTOPOB 1 6aTapeii

ManorabaputHble akkyMy/nisiTopbl U 6GaTapen (Te. KOTOpble MOryT MpoiiTu 4epe3 wWa6/oOH npornaTbiBa-
HMS. MOKa3aHHbI Ha puUCYHKe 3). a Takke 06OpygoBaHME C WX WCMOMb30BaHWEM [O/MKHbI ObiTb CHaGXeHbI
nHchopmaumeli 0 pyckax Npv NonagaHun BHYTPb OpraHu3ma 4YesioBeka.
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MpumeuvaHne — 3TOT wWabnoH onpegenseT pasmMepbl KOMMOHEHTAa, KOTOPbI MOXeT OblTb MPOrfoYeH, n npu-

BejeH B 1ICO8124 1.
PucyHok 3 - LLla6oH npornatbiBaHus

B uvHCTpykuusx ¢ uHcopmaumeii no 6e30nacHOCTW, YMakoBaHHbIX C MasiorabapuTHbIMU  akKymynstopa-
MU K GatapesmMu WA 060pyAOBaHWEM, B KOTOPOM WX WCNOMb3YIT, AO/MKHbI ObiTb crepylowme npeaynpexaa-
roLme Hagnmeu:

«cnepyeT [gepxkatb MasiorabapuTHble akkyMy/nsaTopbl wn  6atapen, KOTOpble MOryT ObITb MPOTO4YEHbI, B
HeJOCTYyNHOM A1 AeTeli MecTe;

- npornatbiBaHMe MOXeT MPMBECTU K oOxXoram, nepdopaumm MATKMX TKaHel U CMepTu. Tsaxenble O0Xoru
MOFyT BO3HVKHYTb B TEYEHME 2 Y NOC/e NoNajaHns akkyMyisTopa uim 6atapen BHyTPb OpraHn3ma YesioBeka;

- Npw NpornaTbiBaHWK cneayeT He3aMeIMTeNbHO 06paTUTLCH 3a MEAULMHCKONM MOMOLLbHO.

9 MapKkupoBKa

9.1 MapKnpoBKa akKyMyIaTOPOB

AKKYMYNSITOpbI, 3a WCK/IIOYEHWEM [AWCKOBbIX, [AO/MKHbI VMMETb MapKMpoOBKYy corfacHo M3K  61960. [uc-
KOBbIE aKKyMy/iiTOpbl, BHEWHsIS MNowaAb MOBEPXHOCTM KOTOPbIX C/IMWIKOM Masia ANs  pasMelieHns Ha  HUX
BCEX AaHHbIX, JO/DKHbI UMETb MapKMPOBKY C 0603HAYEHVEM Y NOJIPHOCTLIO.

Mo cornacoBaHVlo MeXAy W3roTOBUTESIEM aKKyMy/ISiTOPOB W M3roToBUTENeM 6artapeii WMnmM KOHEYHOro wus-
OeNsi MOXHO He HaHOCUTb MapKMpPOBKY Ha akKyMy/siTopbl, MpefHasHadYeHHble As W3roToB/leHWst Gatapeii. Tewm
He MeHee MapKMpPOBKa akKyMy/iATopa MOXeT 6bITb yka3aHa Ha 6aTapee, B UHCTPYKLUMW W/UAK creumdmkKaLmm.

CoOTBeTCTBME MapKNPOBKa NPOBEPSIOT BU3Yas/TbHbIM OCMOTPOM.

9.2 MapknpoBka baTapeii

Barapen, 3a WCK/IOYEHMEM [OUCKOBbIX, [AO0/DKHbl WMEeTb MapKMpoBKYy cornacHo MO3K 61960. /[uckoBble
6atapen, BHeEWHAS MNoWahb MOBEPXHOCTM KOTOPbIX CAULWIKOM Masna A5 pasMeleHns Ha HUX BCeX [aHHbIX,
OOMKHBbI MMETb MapKMpOBKY C O6O03HayeHMeM W MNOMASAPHOCTbIO. batapen Takke [O/DKHbI WMETb COOTBETCTBYHO-
Lwme npegynpeanTenbHble HAAMUCH.

BbIBOAbI AO/MKHBI MMETb YeTKOe 0603HaueHne NoMAPHOCTY Ha BHELLHel NOBEPXHOCTW 6aTapewu.

MckntoueHrne cocTaBnsaloT  6atapem € BHEWHWUMM  pasbeMaMy  (MMEWMMU  KNuKM), npegHasHavyeHHbIMN
0N NOAK/MIOYEHUS K KOHKPETHbIM KOHEYHbIM U3[efisiM, KOTOpble He TpebyloT MapKUpOBKW MOASAPHOCTU, ecnun
KOHCTPYKLUMA pa3bema npeforspaliaeT BO3MOXHOCTb MOAKIHOYEHUA C HapyLleHeM NoASsPHOCTU.

CooTBeTCTBME MPOBEPSAIOT BHELUHNM OCMOTPOM.

9.3 MMpegynpexzaeHue Mo NonagaHnio BHYTPb MasiorabapuTHbIX akkyMy/IsTOPOB 1 6aTapeii

[ucKoBblE aKKyMynaTopbl W 6GaTapen, KOTOpble OTHOCATCS K MasiorabapuTHbIM Mo 8.2. [O/KHbI  COAep-
XaTb NpeAocTepPeXeHne OTHOCUTESILHO OMacHOCTEl Npu NPoriaTbiBaHMn B COOTBETCTBUM C 8.2.

Ecnm  HeGosnbluMe akkyMmynsiTopbl M 6atapen npegHasHaudeHbl AN NPsSMOA NPoAaXW B  NOTPE6MTENIbCKUX
CMEHHbIX TMPWIOXKEHUsIX, HA WX HaMMeHblUeil yMnakoBKe [O/DKHO COAEPXaTbCsA MpeaynpexiaeHne o BO3MOX-

HOCTW npornatbiBaHUA.
CooTBeTCTBME NPOBEPSAIOT BU3Yya/IbHbIM OCMOTPOM.
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9.4 JononHntensHas nHopmaums

CnepytoLasn nHgopmMalmsa Ao/mKHa 6bITb HAaHeCeHa Ha NOBEPXHOCTL GaTapeun unn GbITb NPefocTaBieHa
c barapeeli:

* WHCTPYKLMWN MO XPaHEHUIO N YTUNN3ALNN;

* MIHCTPYKLMM MO peKOMeHAyeMbIM pexumam 3apsga.

COOTBETCTBUE NOATBEPXKAAIT BHELLUHMM OCMOTPOM MapKMPOBKW U NMPOBEPKON JOKYMEHTaLMN N3roTo-
BUTENS.

10 YnakoBka

YnakoBKa A/151 AUCKOBbIX akKKyMyJ/IITOPOB HE AOJIKHA 6bITb HACTO/IbKO MasleHbKOM, YTOGbl OHa COOTBET-
CTBOBa&/1a WABG/IOHY MPOriaTbiBaHWs, NPUBEAEHHOMY Ha PUCYHKe 3.
CM. npunoxeHue E A58 MHopMaLuy OTHOCUTENIBHO YNAaKOBKU M TPAHCTIOPTUPOBaHUSI.
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MpunoxeHne A
(ob6s3aTenLHoe)

Be3onacHble 30HbI 3apsafa u paspsaga JINTUIA-NOHHbIX aKKyMy/iATOpOB

A.1 O6Lme NooXeHUs

HacTosiuiee NpuIoXeHne AOMOJHSAET OCHOBHYIO 4YacTb CTaHAapTe W Apyrve npuioxeHns. OHO SIB/ISIETCA HEOTbeM-
IEMOiA YaCTbH0 HACTOSILLEro cTaHAapTa.

A.2 Be30nacHOCTb JIMTUIA-UOHHBLIX aKKyMYNSITOPHbIX 6aTapeit

[ns obecneuyeHusi 6e30MacHOr0 MCNosIb30BaHUS NINTUIA-MOHHBIX akKyMyNATOPHbIX GaTapeii U3roToBUTE/N, KOTOpbIe
MX NPOEKTUPYIOT U MPOU3BOAAT, AO/KHbI CTPOro cob/ioAaTh TPe6oBaHUs, ykasaHHble B HaCTOsILieM cTaHaapTte. B cryyae
OPYroro 3HauyeHusi BepXHEro HanpshkeHusi 3apsga (Hanpumep, AN CUCTEM, yKasaHHbIX B Tabnuvue A.l) BO3MOXHO Lene-
coobpasHee GyaeT U3MEHUTb BepxHee MpeaesibHOe HanpsbkeHve 3apsija M BepxHue npedesibHble TeMnepatypbl 3apsaa,
4TO6bI COOTBETCTBOBATb KPUTEPUSIM UCMLITAHWIA.

A.3 PaccmoTpeHune HanpsxxeHnsa 3apsaga

A.3.1 O6wme NonoxeHns

HanpsbkeHve 3apsifa criegyeT NpukiagbiBaTh K akKyMy/siTopam, 4Tob6bl CNOCOGCTBOBaTb MPOXOXAEHUID XMMUYe-
CKOW peakuun BO Bpems 3apsifa. OgHaKo ecnun HanpshkeHve 3apsifa C/MWKOM BesIMKO, XMMUYecKas peakumusi npoucxoaut
B 60/iblieM 06bemMe 60 NPoMCXoaAT NoBGoYHbIE peakuun 1 6atapes CTaHOBUTCHA TEPMUYECKN HECTAOU/IbHOW (3TO MOXeT
NPUBECTU K NeperpeBy M MOXET NMPOU3ONTU TensioBol pasroH). CnefoBaTeslbHO OYeHb BaXKHO, YTOObI HanpshkeHve 3apsga
HUKOr4a He MpeBbIWao 3HaYeHWe, ykasaHHOe n3roToButesniem Gatapen. C apyroli CTOPOHbI, U3rOTOBUTENN aKKyMy/saTo-
POB [0/MKHBI NPOBEPUTL 6€30MaCHOCTb akKyMYISTOPOB, KOTOPbIE 3apshKatoTcs NMPY yKazaHHOM HanpshkKeHnn 3apsga.

A.3.2 BepxHee npefenbHOe HanpshkeHne 3apsga

A3.2.1 O6Lme NOMOXKEHNS

LLINPOKO MpUMEHSIIOTCSA NNTUIA-MOHHBbIE aKKyMY/IATOPHble Gatapeun, B KOTOPbIX B KayecTBe MOSIOXKUTENIbHOIO aKTuB-
HOro MaTtepvana WCMosib30BaH JIMTMPOBaHHbLIN OKcel Ko6anbTa, a B KauyecTBe OTPULATErbHOrO Martepuana — yrnepog,.
B Takoii GaTapee BepXHWUIA npeaesn HanpshkeHWsl 3apsiga B COOTBETCTBUM € Tabnvuei Al ycTaHaB/MBalOT Ha OCHOBE JaH-
HbIX U3rOTOBUTENSI aKKyMysisiTopa Ha MPMMepPHOM 3HadeHun 4.25 B. 4TO sABMSETCS AONMYCTUMbIM BEPXHUM MpeaesioM Ha-
npsbkeHnst 3apsga Anst IMTUR-MOHHOTO akKyMyJsisiTopa C TOYKM 3peHusi 6e3onacHocTu. Ha pucyHke A. 1 nokasaHa 6GasoBasi
paboyasi 30Ha A5 3apaga.

Mnacr warvemil vor seprn (3
”—-
e —-— PaGouem 200 tron)
3 | 1
- ] :
H |

._Mrvmmmww

wm‘ﬁ T!" I, - T, — o6nactb H13KUX Temnepatyp; T, - T, — cTaHAapTHbIA
! i AvanasoH Temnepartyp: T, - T,- 061aCTb BbICOKUX TEMMNepaTyp
[
T @ Ts L7Y PucyHok A.1 — MpeacTassieHve paboyeiil 30HbI IMTUR-UOHHBLIX
THM PTG, SEXPITATOP {IIOMIEI: 0TS akkyMy/iiTOpOB /151 3apsaa

A.3.2.2 NosiCHEHME C TOYKU 3peHns 6e30nacHOCTH

Korga nutuii-noHHas 6Gartapesn 3apshkaeTcs npu 60siee BbICOKOM HarnpshkeHUW. 4Yem BepxHee npeefibHoe Hanps-
XeHue 3apsfa, M3 akTMBHOrO martepvasia NosoXUTEeSIbHOTO 3MEKTPoAa BbIXOAUT U3ObLITOYHOE KOSIMYECTBO WOHOB /INTUSA,
N ero Kpuctannmyeckas CTpPyKTypa MMeeT TeHAEHUMIO K paspylleHuto. B pe3dyrbrarte obsieryalotcs npouecchbl BblAesieHNs
KUCMopoAa U BbICXUBAHMA NUTUS B BUAE MeTaslfla Ha NOBEPXHOCTU yrnepofa, KOTOpbIA NCNONb3yeTCcsa B KayecTBe OT-
puuaTtenbHOro Mmatepuana.
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B 3TuX ycnoBusix, ecnan NpoucxonuT BHYTPEHHee KOpOTXOe 3aMblkaHuwe, o6rerdyaeTcs npouecc TensioBoro pasroHa
Mo CpaBHEHUIO C CUTyalMeld, Koraa paccMaTpuBaemMyto 6aTapero 3apsbkatoT B YCTaHOB/IEHHbIX YCTOBUSIX.

CnepoBartesibHO, NIUTUIA-MOHHYH akKyMYyJ/IATOPHYH0 GaTtapeld HuMKorga He crnefyeT 3apshkaTb Npu 60/5iee BbICOKOM
HanpshKeHun, YeM pekoMeHAyeMoe BepxHee npefefibHoe HanpshkeHve 3apsga. Takke A0/MKHO 6bITb NpeayCMOTPeHO Mnog-
XoAsuee 3aWmnTHOe YCTPOMCTBO, YTOObI NCKTIOUNTL BO3MOXHBI 0TKa3 OYHKLUM KOHTPO/IS 3aps4HOro yCTpoicTBa.

[Ons nepeMeHHOro Toka c yacTtoToi 6osiee 50 kly. Npy KOTOpPOM MNpegnosiaraeTcs Nysbcaunsi, NPMBEAEHHbIE Bbille

YTBEPXAEHUSI HEMPUMEHUMbI, MOCKO/IbKY MWOH NNTUSI B 6aTapee He pearnpyeT Ha Hero.

Ta6numua A.1 — Mpymepbl NnapamMeTpoB paboyeli 30HbI Npu 3apsaae

o o PekomeHayemblii
Tun MonoxunTenbHbIn OTtpuuaTens- BepxHuii npegen o
akkymynsropa SNEKTPOA, Snektponut HbIli anekTpos, HanpshkeHus 3apsiga TEMNEpaTypHLIn
AvnanasoH (IM—T,)
NNTNM- JIrnpoBaHHbIi HeBoAaHbI Yrnepopg YcTaHaB/inBaeTCcs U3- YcTtaHaBninBaeTcs
VOHHbI oKcupa nepexoa- pacTBop 0011 roToBUTENNEM AaKKYyMY- M3roToBUTE/IEM aKKY-
HOro metasina nnMTunA NATOpOB (Hanpumep. My/IATOpPOB (Hanpu-
(Hukerb, kKObanbT, 4.25 Blakxymynsatop) Mep. 10'C—45 €)
MapraHeLt)
CoeguHeHUA YcTaHaBnMBaeTCAa U3- YcTtaHaBnmBaeTCcs
Ha OocHoBe roToBUTE/IEM aKKyMY- n3rotosuTenem
onosa NATOPOB (Hanpumep. aKKyMy/IATOpOB
4.25 Blakxymynstop)
Okeng, YcTaHaB/IMBaeTCsA 13- YcTtaHaBnBaeTcs
TUTaHa roToBUTE/IEM aKKyMy- N3rotoBuTesieM
NATOpOB (Hanpumep. aKKyMy/I9TOpoOB
2.85 B/akkymynaTop)
NInrnpoBaHHbIii Yrnepop, YctaHaBnnBaeTcsa uU3- YctaHaBnuBaeTcs
xenesodgocdar roToBUTENEM aKKyMy- M3roToBUTENEM
NATOpPOB (Hanpumep. aKKyMy/IiTOpoB
3.80 B/akkymynatop)
NuTni- JInrnpoBaHHbIi MonnmepHbIA Yrnepopg YcTaHaBnMBaeTCcAa U3- YcTtaHaBnmBaeTCcs
VOHHbM oKcuf rnepexoa- reflb C COJiblo roToBUTE/IEM aKKyMy- N3roToBUTEsIEM aKKy-
NoSIMMEpPHbI HOro Metasia nutua NATOpOB (Hanpumep. MY/IATOPOB (Hanpu-
(HuKenb, kKO6aNbT, 4.25 Bl/akxymynsirop) Mep. 10'C—45'C)
MapraHetL)

A.3.2.3 TpeboBaHuNA 6€30MacHOCTU, KOrga NPUMEHSIOT APYTrO BEPXHUI Npeaen HanpshkeHus 3apsga

MHorga Heobxoammo, 4ToObl ANSA JIMTUA-MOHHOTO akKyMynsaTope OblIM UCNONb30BaHbl BEPXHME NMpefefibl Hanpsxe-
HUA 3apsifa, OT/IMYaloLMecs OT 3HaUYeHWI, yKa3aHHbIX B Tabnuue A. 1.

Mpumepamn ABAAKOTCA crieayowme cuTyaumn.

* MCMNOJIb3YETCA NOJIOXUTESIbHbIV aKTUBHbI MaTepuasl, OT/IMYHbIV OT JIMTMPOBAHHOIO OKCUaa KobasbTa;

* OTHOLLEHME EMKOCTU MOJIOXUTENIBHOIO U OTPULIATENIbHOIO 3/1IEKTPOA0B M3MEHEHO C NMPOEKTHOW TOUKN 3PEHMS.

Ecnn gns NUTUIA-MOHHBLIX akKyMY/ISATOPOB AO/DKEH ObITb MPMMEHEH BEpXHWi npefen HanpshkeHus 3apsga, oT/ivd-
HbIA OT 3HAYEHWI, yKasaHHbIX B Tabnuvue A.l. UCMbITaHUs, KOTOpPble NpuUBeAeHbl B 7.2—7.3, NPOBOASAT C UCMO/Ib30BaHNEM
aKKyMy/siTOpOB, KOTOPble 3apshkaloT C APYrMM BEPXHUM MNpefesioM HanpshkeHus 3apsga. Kpome Toro, Ansa TOro 4Tto6bl
yKa3zaHHOe Apyroe HarpshkeHne MOXHO Obl/I0 MCNo/b30BaTh B KauecTBe HOBOIO BEPXHEro npegena HanpshkeHus 3apsaa,
[OMKHBI 6bITb COXPaHeHbl COOTBETCTBYHOLUME AOKYMEHTbI, 06 bACHSAOLWME NPUUNHBI TAKOTO N3MEHEHUS.

MprmepamMn AOKYMEHTOB, 06 bACHAIOWUMN NPUYNHBI U3MEHEHNSA BEPXHETO Npeaesna HanpshXXeHus 3apsaga, ABsoTCS;

a) NPOTOKOJIbl C pe3y/ibTaTaMu UCMbITaHWUI, KOTOPblE NOATBEPXAAOT, YUTO CTAGU/IbHOCTbL KPUCTa/IIMYECKOM CTPYKTY-
pPbl aKTUBHOIO MaTepuasia NosIoXUTENIbHOIO 3/1EKTPOAA, KOrga akkyMynsaTop 3apshKatoT Mpu 3HaYEeHUSX HamnpshkeHUs Bbllle
3HaYeHW, ykalaHHble B Tabnuue Al. 3KBMBa/IEHTHA WM Bbllle, YeM MNpu 3apsge akkymysstopa npu yCTaHOB/IEHHOM
3HauYeHUN;

b) npoTokonbl ¢ pe3ynbTatamy UCMbITAHWIA, KOTOPble MOATBEPXAAIOT, UTO NPUEM /INTUSA B aKTUBHbIA Matepuan oT-
puuaTenbHOro 371eKTpoaa, Koraa akKyMynsaTop 3apshkaloT Npu 3HAYeHUSIX HamnpshkKeHUs Bbille, YEM 3Ha4YeHusi, yKa3aHHble
B Tabnuue Al. aKBMBaJIEHTEH NN BbILLE, YEM NPU 3apse akKyMyiaTopa npu yCTaHOBNEHHOM 3HaYeHUU;

C) MpPOTOKOJIbl C pe3ysibTataMu UCMbITaHWA, KOTOpble NOATBEPXAAIOT, YTO aKKyMy/IATOPbI, 3apsXeHHble Npu HOBOM
BEpXHEM MpefenibHOM HanpsbkeHun 3apsja (Bbille, YeM 3HaYeHUs!, ykaslaHHble B Tabsivue A.l). ucnbiTaHbl C UCNO/b30-
BaHMEM MEeTOAO0B WUCMbITaHUA NPU BepxXHeM Mnpejesie AnanasoHa BbICOKMX TemnepaTyp U yAOB/IETBOPSKOT HEO6X0ANMbIM
TpeboBaHUAM;
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d) npoTokonbl C pe3ynbTaTamy MUCMbITAHUIA, KOTOpPble MOATBEPXAAKT, YTO akKyMynsATOPbI, 3apshkeHHble Npu 6onee
BbICOKOM BEPXHEM MpefesibHOM HarpshkeHun 3apsfa, YeM 3HauvyeHus, ykasaHHble B Tabnvue A.l. ucnbltaHbl C UCMOSb30-
BaHVEeM MEeTOAOB WCMbITaHWI NpU BEpPXHEM Mpejerne guanasoHa BbICOKMX TemrnepaTyp U yAOBNeTBOPSAOT Heo6X0ANMbIM
TpeboBaHUAM.

A.4 PaccMoTpeHmne TeMnepaTypbl 1 TOKa 3apsga

A.4.1 O6wme NoIoXKeHNs

3apsa BbI3blBaeT XMMWYECKYH peakumuio 1 3aBUCUT OT TemnepaTypbl. O6beM MO60YHbIX peakuuin UrM CoCTossHMe
NPOAYKTOB 3apsga 3aBMCUT OT TeMnepaTtypbl, AaXe eC/iM MCMNOoJIb3yeTCa Takoe Xe BepxHee npefesibHOe HanpshkeHue 3a-
paga v Tok 3apsaga.

CneposaresibHO, HEO6XOAMMO, YTOObI OAVH UK 06a BEPXHUX Mpefesia HarnpsXeHusa 3apsfa M MakCYMasibHOro Toka
3apsga OblIM YMEHbLUEHbI KaK B AMana3oHe HU3KMX, Tak U BbICOKMX Temneparyp. OTU YC/IOBUSA C TOYKU 3peHust 6e3onac-
HOCTW cuuTaloT 60siee onacHbIMK, YeM CTaHAAaPTHbIA TeMnepaTypHbIA Ananas3oH.

Ha pucyHke A.1 npuBegeHa 6a3oBasi pabouyasi 30Ha, B KOTOPOI MOXHO 6e30rmacHO 3apskaTb OOblYHbIe NINTUA-NOH-
Hblo 6aTapen.

A.4.2 PekomeHAyeMbI Arana3oH Temnepatyp

A.4.2.1 O6wme NoNoxeHns

B npepenax cTtaHAapTHOro AuanasoHa TemnepaTtyp akkyMynsaTopbl MOTyT 3apshkaTbCs Kak Mpu BepxXHeMm npegene
HanpshkeHns 3apsna, Tak 1 Npu MakCMMasibHOM TOKe 3apsifia, XOTopble YCTaHOB/1EHbI C TOUYKM 3peHNS 6e30MacHOCTU.

BepxHuii 1 HWXHWIA Npefenbl TeMNepPaTypbl NPU UCMbITAHUSX YCTaHaBNUBAKOT KaK MaKCMMaslbHbIe BEPXHU N HUX-
HUI npefenbl cTaHAapTHOM TemnepaTypbl COOTBETCTBEHHO. Hanpumep, pekoMeHAyeMblli Auana3oH TemnepaTyp HEeKoTo-
pPbIX JIMTUIA-NOHHBLIX 6aTapeil. 8 KOTOPbIX € KavyecTBe MOJSIOXUTE/IbHOTO akTUBHOrO MaTepuasia UCMOb3YHT JIMTMPOBaHHbIN
okcuga kobanbTa 1 yrnepog, 8 kauecTBe oTpuLaTelbHOro MaTepuana, onpegensercs kak oT 10 € go 45 €.

A.4.2.2 PaccmoTpeHne coobpaxeHuii 6e30MacHOCTM NpuM  MNPUMEHEHUM APYroro pPekoMeHAyeMOoro AmanasoHa
Temneparyp

[na HeKOTOpbIX akKyMy/IiTOPOB MPUMEHSIIOT APYroli peKoMeHAyeMblli auanasoH TemMnepaTtyp, OT/IMYHbI oT 10 € —
45 ‘C. n3-3a OT/INUUSA TEPMUYECKOW CTabU/IbHOCTU 3M1eKTposMTa U Apyrux aktopoB. Korga NpUMEHSHOT HOBbI peko-
MeHAyeMbIA TeMnepaTypHbIii AnanasoH, UCMbITaHWs, NpUBeAeHHble B 7.2—7.3, crefyeT NMpPoOBOAUTbL C WUCMOJ/Ib30BaHUEM
aKKyMy/nsITOPOB, KOTOpble 3apshkaroT Mpu pas3/IMyHOW Temrnepatype npu ucnbiTaHnn. Kpome Toro, A/ Toro 4tobbl MOXHO
6b1/10 UCMOMb30BaTb APYryH TeMnepaTypy, LO/MKHbI 6bITb COXpaHeHbl COOTBETCTBYIOLLME AOKYMEHTbI, 06 bACHSOWME Npu-
YMHbI TAKOro N3MEHEHUA.

MprmepamMn AOKYMEHTOB, 06 bACHAIOLWUMY MPUYNHBI U3MEHEHNS TeMMepaTypbl NUCMbITaHUS, ABNAIOTCS:

a) NpPOTOKO/Ibl C pe3y/nbTaTamMu UCMbITaHWA, KOTOpble NOATBEPXAAKT, YTO CTabUNILHOCTb KPUCTa/I/INUYECKON CTPYK-
Typbl aKTMBHOrO MaTtepuana NosIOKUTENIbHOIO 3/1eKTPOAa, Korga akkyMysiaTop 3apshkaeTcsi Ha HOBOM BepxHeM npegene
Temnepatypbl Npu MCnbiTaHUM Bbiwe 45 € (MakcumManbHbI npegen craHA4apTHOro TemMnepaTrypHOro AguanasoHa ans Tm -
MUYHbIX INTUA-NOHHbIX aKKyMY/ISITOPOB), 3KBUBAJIEHTHA UMM Bbille, YeM Npu 3apsiae akkymynsatopa npu 45 €;

b) npoTokonbl c pe3ynbTatamu MUCMNbITaHW, KOTOPble MNOATBEPXKAAIOT, UTO aKKyMy/ATOPbl, 3apshKeHHble Ha HOBOM
BEPXHeEM npegene Temnepatypbl Npy ucnbitaHun (Bbiwe 5% 'C] n ¢ ncnonb3oBaHNEM BEpPXHeEro npegenibHoOro Hanps-
XeHus 3apsaa, UCNbITaHbl C NCMOJ/1Ib30BaHNEM METOA0B UCMbITAHWIA, yCTaHOB/IEHHbIX B 7.2—7.3,;

C) MNPOTOKO/Ibl C pe3ynbTataMu UCMbITaHWIA, XOTOPble NOATBEPXAAIOT, YTO NPUEM INTUSA B OTPULATE/TbHbIV aKTUBHbIN
MaTepuasl, Korga akkyMys/iaTop 3apshkaeTcsi Ha HOBOM HWKHEM npegene temnepatypbl nNpu ucnbiTaHuu (Hwke 10 'C), ak-
BUB&IEHTEH NN BbILLE, YeM NpY 3apse akkymynartopa npu 10 'C;

d) MpoOTOKO/Ibl C pe3ynbTaraMy UCMbITaHWA, KOTOPble NMOATBEPXAAIT, UYTO akKyMynAaTOpbl, 3apshKeHHble Npu Tewm-
nepatype Ha 5 € —10 € HMXe HOBOro HWXHEro npegesna TemMneparypbl MpuY UCMbITAHUN C UCMOJIb30BaHWEM BeEPXHEro
npeaena HanpshkeHusi 3apsaa, UCnblTaHbl C UCMOJ/Ib30BaHMEM METOA0B UCTbITaHUNA, yKa3aHHbIX 8 7.2—7.3.

A.4.3 lmana3oH BbICOKUX TeMnepartyp

A.4.3.1 O6wue NoNoxXeHns

B Anana3oHe BbICOKMX Temnepatyp TemnepaTypa Bbllle, YemM B CTaHAapTHOM Anana3oHe Temnepartyp. B npegenax
[unana3oHa BbICOKMX TemnepaTyp 3apsf, AONYyCTUM npu 60siee HU3KOM HanpshKeHUW, YeM BepxHee MnpefesibHOe Harpshke-
Hue 3apsja, KOTOpoe yKasaHo A1 CTaHAapTHOro AnanasoHa Temneparyp.

A.4.3.2 NosICHEHME C TOYKUN 3peHns 6e30nacHOCTH

Korga nUTUA-MOHHBIA akkyMy/IaTOp 3apshkaeTcs npu 6051ee BbICOKOW TemrepaType B TeX Xe YC/0BuUsX, 4YTo U Ans
CTaHAApTHOro Ananas3oHa TemnepaTtyp, M3 akTMBHOIO mMarepuana MosIoKUTENbHOIO 31eKTpoAa BbIXOAUT CPaBHUTE/IbHO
60/bllee KONMYECTBO NUTUSA. Tak Kak yBefiMyeHne KOMMYecTBa BbIEAWEro NMNTUA NPUBOAUT K YXYALWEHNIO CTabnnbHOCTH
KPUCTa/IIMYECKON CTPYKTYPbI, NoKasaTenn 6e3onacHoCcTv 6atapen MMeT TEHAEHUMIO K CHUDKEHUIO.

Kpome TOro, pasHuua Temnepatyp Mexgy AuanasoHOM BbICOKMX TemnepaTryp U TeM. Mpu KOTOPOM MPOUCXOAUT
TEen/0BOW pa3roH, OTHOCUTENbLHO HeBesnvka. CrnegoBaTesibHO, B C/lyyae aBapuu, Takol kak BHYTPEHHee KOPOTKOe 3aMblka-
Hue. baTapee nerye fOCTUYb TEMMepaTypbl Hayana TeN/I0BOro pasroHa.

B pe3ynbTaTte B Anana3oHe BbICOKUX TemMrnepaTtyp yC/10B/S 3apsafa ykasblBatoT MNo-pasHoOMYy:

*eC/In Temnepatypa MNOBEPXHOCTU JUTUN-MOHHOFO akxXymynsaTopa Bbllle BepXHero npegena TtemnepaTtypbl npu
MCNbITaHUM, MPUMEHSAIOT APYyroe ycrioBre 3apsaaa, CnelmanbHO yKasaHHoe A/18 Auana3oHa BbICOKMX TeMnepaTyp:
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e ec/iM TemnepaTtypa MOBEPXHOCTU NUTUA-MOHHOTO akKyMy/naTopa Bbllle BEpXHero npegena AuvanasoHa BbICOKUX
Temneparyp, ykasaHHyto 6atapero He loMycKaeTcs 3apsxaTb /1l06bIM TOKOM 3apsja.

A.4.3.3 PekomeHgaumm no 6e30nacHOCTU Npy onpeaesieHnn ycrioBuii 3apsja B Arana3oHe BbICOKMX Temnepartyp

YcnoBus 3apsga B Ananas3oHe BbICOKMX TeMnepaTyp MHOrAa ycrtaHaB/MBalOT Ha OCHOBaHUW TePMUYECKOWN cTabuib-
HOCTW 371eKTponuTa u Apyrnx axkropos. Ec/im Heo6xo4MMo yCTaHOBUTL YC/I0BUA 3apsja B [uanas3oHe BbICOKMX Temnepa-
TYp, UCMbITYyeMble akKyMy/IATOPbI AO/DKHbI ObITb 3apshkeHbl 8 3TUX e YC/IOBUAX 1 MPOBEPEHbI C UCNOrb30BaHMEM MeTO/ 0B
MCNbITaHW, NPUBEAEHHBbIX 8 7.2—7.3.

A.43.4 PexkomeHpauum 1o 6e30MacHOCTU NpPU YKasaHUM HOBOrO BEPXHEro npefena B AuanasoHe BbICOKUX
Temneparyp

B HeKOTOpbIX Criydasx n3-3a pasHuLlbl TEPMUYECKOW CTabWUIbHOCTUM akTMBHONO MaTepuana MosiIoKUTENbHOro 31eK-
Tpoda u apyrnx hakTopoB MPUMEHSIIOT BEPXHUI npeaen B Auana3oHe BbICOKMX TemnepaTyp, oTauvyalrolwmiics oT npuse-
[EeHHOro Ha pucyHke A. 1. 1na NpUHATUA HOBOIO BEPXHErO npejenia B gnana3oHe BbICOKUX TeMnepaTyp A0/DKHbI 6bITb Npo-
BeeHbl UCMbITaHWSA, NpuBefeHHble B 7.2—7.3. Kpome TOro, A1 Toro 4tobbl MOXHO ObI/1I0 MCNOJIB30BaThL OT/IMYaloLmnecs
[uana3oHbl BbICOKMX TemnepaTyp, [O/DKHbl ObITb COXpaHeHbl COOTBETCTBYHOLIME [OKYMEHTbl, OOBACHSAOWME MPUYNHBLI
Takoro UsmeHeHus.

MprumepamMn AOKYMEHTOB, 0O BACHAIOWUX NPUUYNHBI U3SMEHEHUA Anana3oHa BbICOKMX TeMnepartyp, ABMAIOTCA:

a) MpOTOKO/MbI C pe3y/sibTaTamMy MUCMbITaHUIA, KOTOpble MOATBEPXAAT, YTO CTabU/IbHOCTb KPUCTa/I/INHECKON CTPYK-
TYpbl aKTUBHbIX MaTepuasioB MOMOXUTENBLHOIO 3/1eKTPOAa, KOrfa akkyMysisiTop 3apshkaeTcsi Ha HOBOW BepxHel rpaHuue
[uana3oHa BbICOKMX TemnepaTyp, 3KBUBa/IEHTHA WKW Bbille, YeM MNpU 3apsae akXymysisiTopa Ha MakCuMasibHOM npegesne
TeKyLero guanasoHa BbICOKUX TeMnepaTtyp.

b) npoTokonbl ¢ pe3ynbTataMu UCMbITAHUI, KOTOPbIe NOATBEPXAAKT, YTO akKyMyNsATOPbI, 3apshkeHHble Npyu Temne-
patype. Ha 5 € npeBbiwatoLleli HOBbIV BepxHUii Npeaen Ananas3oHa BbICOKMX TemnepaTyp, UCMbITaHbl C UCMNOIb30BaHUEM
MeTO/0B, YKa3aHHbIX B 7.2—7.3. 1 COOTBETCTBYIOT TPeOOBaHUAM.

AL Anana3oH HU3KNX TemnepaTyp

A.4.4.1 O6wue NoNoxeHns

B guanasoHe HWM3KUX TemnepaTyp Temrepartypa Huxe, Yem B CTaHAapTHOM AuanasoHe TemnepaTyp. B guanasoHe
HU3KMX TemnepaTtyp 3apsf akkyMysisitopa AOonycTUM MyTeM U3MEHEHUS Of4HOro UM 06oUX BEPXHUX MNpefese» Hanpsxe-
HUA 3apsfa n MakCMMasibHOro TOKa 3apsfa, KoTopble npuBeaeHbl 418 CTaH4apTHOro AnanasoHa Temneparyp.

A.4.4.2 TIoAACHEHWE C TOYKM 3peHUst 6e30NacHOCTH

Korga nuTnin-noHHan Gatapesn 3apskaeTcs B Auana3oHe HU3KUX TemnepaTyp, CKOPOCTb MepeHoca M30Cbl YMeHbLua-
eTCA U CKOpPOCTb BBOAA MOHOB NNTUSA B aKTVBHbIA MaTepuas OTpULAaTeNIbHOIO 3M1eKTpoAa CTaHOBUTCHA HU3KOW. Crefosa-
TeNbHO. MeTa/I/INYECKUI NNTUIA NIeTKO OCaXAaeTCsA Ha NOBEPXHOCTU OTpuLAaTeNbHOro 3asiekTpogda. B atom cnyvae axxymy-
NATOP CTAHOBUTCA TEPMUYECKN HecTabu/ibHbIM, MOXEeT NneperpeTbCs, YTO B CBOK OYepefb MaKeT MPUBECTU K Tern/I0BOMY
pasrony.

Kpome Toro. 8 gmanasoHe HU3KMX Temnepatyp NpuveM MOHOB JINTUA CUMbLHO 3aBUCUT OT TemrnepaTypbl. Cneposa-
TeNbHO. B NINTUIA-NOHHOW 6GaTapee, COCTOSLEN M3 HECKOSIbKMX MocnefoBaTeslbHO COeAUHEHHbIX akKyMy/nsTOpOB, MpueMm
WOHOB /INTUA 3TUMU akKyMynsaTopamu MOXeT OblTb pas3/inyHbIM U3-3a pa3HuLbl Temnepatyp. B atom cnydae gocraro4yHas
6€e30MacHOCTb He MOXeT 6bITb 06ecneyeHa.

MoaTomy B AnanasoHe HU3KUX TemnepaTtyp yCcrioBus 3apsifa onpeaesistoT No-pasHomy:

e ec/iM Temnepatypa MOBEPXHOCTU JINTUIA-MOHHBLIX akKyMY/IATOPOB HWXE HWXHEro npegena Temnepatypbl npu umc-
NbITaHUW. NPUMEHSAIOT pa3/inyHble YC/I0BUA 3apsfa, KOTopble crieuyyanbHO yKasaHbl 418 AuanasdoHa HU3KUX Temrneparyp:

e ecnu Temnepartypa MOBEPXHOCTU SINTUA-UOHHBIX akKyMy/IATOPOB HWXe HVKHero npefena AvanasoHa HU3KUX TeMm-
nepatyp. 6arapeto He4ONYyCTMMO 3apsaTb JIl06bIM TOKOM 3apsja.

A.4.4.3 Yka3aHusa no 6e30MnacHOCTM Npu onpegesieHnn yCcnoBuii 3apsaa B Anana3oHe HU3K1xX Temnepatyp

Ycnoeus 3apaga B Avana3oHe HU3KUX TemnepaTtyp MHOrga ycTaHaB/MBalOT Ha OCHOBE pacyeTHbIX (DAKTOPOB, Takux
KaK NpuemM NUTUS B akKTUBHbIA Matepuan oTpuuatesibHOro anekrpoga. Ecnm Heob6xoammo ycTaHOBUTL YC/OBUSA 3apsga B
[uana3oHe HU3KUX TemMnepaTtyp, UCMbITyeMble akKyMy/saTopa AO0/MKHbI ObITb 3apsXXeHbl € 3TUX Xe YC/I0BUSAX, MPOBEPEHbI C
MCcnonb30BaHeM MeTOA0B UCMbITaHWUI, yKa3aHHbIX B 7.2—7.3. 1 COOTBETCTBOBaTb TPeb6OBaHUAM.

A.4.4.4 PekomeHfaumm no 6e30nacHOCTM MNpu OMNpefeneHnn HOBOrO HWXKHEro npegesia B AuanasoHe HU3KMX
Temneparyp

B HeKOTOpbIX Crly4asx NPUMEHAIOT APYrOA HWXHUI npefen B AvanasoHe HU3KUX TemMnepaTtyp, OT/IMYHBIA OT npu-
BEleHHOro Ha pucyHke A.l. 3TO MOXeT OblTb CBA3aHO C pas3/iMuneM npuema NUTUSA B aKTUBHbINA MaTtepuas oTpuuaresb-
HOro anekTpoga u Apyrumu haktopamn. Ecnm gosmkeH ObiTb YCTaHOBJ/IEH HOBbIV HWKHWIA npefen 8 guanas3oHe HU3KUX
TemnepaTyp, A0/DKHbI ObITb MpPoOBeAeHbl UCMNbITaHWUSA, NpuBeAeHHble 8 7.2—7.3. N NoKa3aHO COOTBETCTBME TPeboBaHMSM.
[omkHbl 6bITb Takke COXpaHeHbl COOTBETCTBYHOLIME AOKYMEHTbl, OO BACHAIOWME MPUYNHBI U3MEHEHNSA AMana3oHa HU3KNX
Temneparyp.

MpuMepbl [OKYMEHTOB, OO BACHALWMX NPUYNHBI U3MEHEHUS AMana3oHa HU3KMUX TeMnepaTtyp, cneaytoLme:

a) NPOTOKONbI C pe3y/ibTaTamMn MUCMbITaHUIA, KOTOpble NMOATBEPXAAT, YTO MPMEM NIUTUA B akTUBHbIN MaTepuan oT-
puuaTenbLHOro 3MeKTPoAa, Korfga akkyMy/nAaTop 3apshkaeTcs Ha HOBOW HWKHEN rpaHuue AuanasoHa HU3KUX Temnepatyp,
3KBMBA/IEHTEH WU Bbille, YeM B C/lydae, KOrga akkKymysnsTop 3apshkaeTCs B CaMOM HWXHEM rpefenie CylecTBYHOLEro
[unana3oHa HU3KuX Temrneparyp;
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b) NpoTokoNbl C pe3ynbTaTaMy UCNbITaHWA, KOTOpble MOATBEPXAAIOT, UTO aKKyMyNISATOPbl. 3apsbkeHHble nNpu TeMm-
nepatype Ha 5 'C HWXe HOBOIrO HWXHEro npegena fguanasoHa HU3KUX Temnepartyp, Mpyv UCMNbITAHUU C UCMOJSIb30BaHUEM
MeTO/0B, YKa3aHHbIX 8 7.2—7.3, COOTBETCTBYIOT TpeboBaHUAM.

A.4.5 O6bnacTb NpUMeHeHNs Toka 3apsaa

ToK 3apsAfa, Kak ykasaHO Bbille, He MPUMEHAIOT K NepeMeHHOMY TOKy C 4acToToi 6onee 50 kl'y. 4To npeanonaraet
nynbcaumio 1 gpyrve apdekTbl, Tak Kak NMMTUR-NOHHbIE GaTapen He pearvpyloT Ha Takue adadpekTbl {UMMyNbCHbIE TOKN C
yacTtoTol 6onee 50 kY, Npuemaemsbl).

A.4.6 PaccMoTpeHue pa3psga

A.4.6.1 O6Lwme NoNoXeHns

Ha pucyHke A.2 npuBegeHa 6a3oBas paboyas 30Ha 4/15 paspsiga MMTUNR-MOHHOTO akKyMyisiTopa.

Rt I Ok S,
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;
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- T? — 061acTb HU3KUX Temnepatyp: T, - 75 — CTaHAAPTHbIV AnanasoH TemnepaTyp.
T, -, — 06nacTb BbICOKMX TemnepaTtyp

PucyHok A.2 — MpumMepbl NapamMeTpoB paboyeii 30HbI Npy paspsige

A.4.6.2 HanpshkeHune KoHUa pa3psga v NOACHEHME C TOYKM 3peHns 6e3onacHoCcTm

AKKYMYNATOP Herb3s paspsikartb 3a fnpefesibl KOHeYHOro HanpsbkeHus paspsija, YCTaHOBJ/IEHHOIO M3roToBUTENEeM.
Ecnu akxymynsarop paspsbkaeTcsa 3a npefesibl KOHeYHOro HarnpshkeHus, MeTaull KOJIJIeKTopa OoTpuLaTesibHOro 3siekTpoaa
MOXeT pacTBOPATLCA M JIOKA/IbHO BbICaXMBaTbCA BO BpeMms 3apsfa. OTO OCaXAEHMe MOXEeT pacTu K MOJSIOXUTESIbHOMY
3/1eKTPOAY M Bbl3BaTb BHYTPEHHEE KOPOTKOE 3aMblKaHNe UK TeYb 3/1EKTPONNTA.

Ecnn HanpsikeHne 6atapen CTaHOBUTCH HWXKe 33faHHOro HanpshkeHus KoHua pas3psfa, credyeT m3beraTb nNpoaos-
XeHVA paspsaga akkymynsatopa.

A.4.6.3 TOK pa3psaga 1 gmanasoH TemnepaTyp

Bo Bpems paspsga mMakcumasibHas Temnepartypa paspsga He fgosbkHa ObiTb npeBbiweHa. Ecnv nepen paspsgom
Temnepatypa npeBblllaeT MakCUMasibHYIO TemrepaTtypy paspsfa, paspsag He A0/DKeH 3anyckatbcs. Bo Bpemsa paspsga
MaKCUMasibHbIl TOK paspsaja He A0/DKeH NpeBbllaTh MakcMMaibHOe 3Ha4YeHmne.

A.4.6.4 O6nacTb NpMMEHEHUs TOKa paspsga

TokK paspsifa, Kak ykasaHo Bbllle, He NMPUMEHSAIOT K KOMMNOHEeHTaM NnepeMeHHOoro Toka (My/sibcauuv v T. A.) Ha YacTtoTe
50 K'Y, uv BblLLe, KOTA4a MOHbI MUTUA HE pearnpyroT BHYTPU akKyMyisTopa.

A.5 MNoaroToska 06pa3LoB

A.5.1 O6Lme NonoxeHns

[na npepoctaBneHns 6onee Nogpo6HON MHOpPMaUMM OTHOCUTErbHO MOATOTOBKM 06pasua K MchbiTaHuio no 7.3.9
Heo6XxoAVMbI criefytoLme AOMOIHUTE IbHbIE faHHbIE.

A.5.2 Mpoueaypa BCTaBKU HUKENEBOW YacTULbl 418 reHepauumn BHYTPEHHEr0 KOPOTKOro 3aMbIKaHUS

lMpoueaypy BCTaBKU BbIMOMHAKT NpY TeMNepaType oKpyxatoller cpeabl (2015) 'C. npu 3TOM TO4YKa poCbl JO/KHA
6bITb HYKEe MUHYC 25 €.

A.5.3 Pa3bopka 3apsHKeHHOro akkymyssitopa

CnupasibHyH0 CKPYTKY 3/11eKTPOAO0B (COOpaHHbIf 3/1eKTpog/cenaparop, PY/IOH U KaTyLUKy) U3B/IeKalT U3 3apsKeHHO-
ro akkymynstopa (CM. pucyHkn A.6 n A.9).
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A.5.4 ®dopma HMKeNeBoO YacTuLbl

dopma HMKesIeBOM YaCTULLbl AO/MKHA ObITb Takol, kak NokasaHo Ha pucyHke A.3.

Pa3mepbl: BbicoTa — 0,2 mm: TonuwuHa — 0.1 mm: L-chopma (yron — 90”7 +10
ovHa — 1,0 MM NS KaxAoW CTOpoHbl € gonyckoM 5 %. Martepuan — 6onee 99 %
(maccoBas [0/15) YACTOrO HUKeSs.

A.5.5 BcTaBKa HUKeNEeBOW YacTULbl B LMNHAPUYECKUA akKyMyiaTop

A.5.5.1 BcTaBka HMKen1eBOW YacTuLbl 8 CINPasibHYI0 CKPYTKY 3/1eKTPOAOB

a) BcTaBka HUKENEBOW 4YacTUubl MeXAy MOMIOXUTENBLHOW M OTpULATENIbHOW 06- PucyHOK A.3 — dopma
NacTaMU NOKPbITUSA aKTUBHbIMW MaTepuasiaMvu A4S LUIUHAPUYECKOTrO  akkKymyssTopa HUKEIEBOI YacTvLbI
(cMm. pucyHok A.4):

1) ecnu HapyXHbIli MOBOPOT MOJIOXUTENLHOW NOAM0XKKN NMpeAcTaBiseT cob0i atoMUHNEBYIO (hObIy, UTOObI NpOo-
BECTW UCMbITaHNE Ha KOPOTKOE 3amblkaHve Mexay MOSOXUTENIbHbIM M OTpUuaTe/ibHbIM aKTVBHbIMU MaTtepuanamu, criegy-
eT oTpe3artb )osbry No pa3gennTeNbHON MNHUN MeXay afltoMUHUEBON (DO/bIOlM U aKTUBHBIM MaTepuasioMm;

2) 3atem cnefyeT BCTaBUTb Yachlly HWUKeNsA MexAay MOMOXUTE IbHbIM aKTUBHbIM MaTepuasioM U cenapaTtopoMm.
Mo3nuUMOHNPOBaHNE HUKENEBON YacTulbl JO/HKHO ObITb Takmm, XakK Moka3aHO Ha pucyHke A.4. [ofioXeHne BCTaBKU HU-
KeneBoW 4acTuubl AO/DKHO COCTaBAaTbe 20 MM OT Kpas paspe3aHHOon antoMuHmeBoW ¢onbru. HanpasneHue L-o6pasHoro
yTna — Mo HanpasB/IEHNIO HAMOTKMW.

T — cenapaTtop. 2 — NOBEPXHOCTb, MOKPbITas oTpULaTe/IbHbIM a

TUBHbIM MaTepuanom; 3 — NoBepPXHOCTb, MOKPbITas MOMOXNTESb-

HbIM aKTUBHbIM MaTtepuasiom; 4 —1/2 WnpuHbI: 5 — WMPUHa; 6 —
HUKenems vyactmua

PrcyHokA.4 — TonoxeHne BBEAEHUS HUKENEBOW YacTuubl

Mexay 06/1acTAMU, NOKPbITEIMU NMOMOXKUTENBHBLIM U OTpULa-

Te/IbHbIM aKTUBHbLIMU MaTepuasiaMmn ANa UWINHAPUYECKOTO
akKKymynsatopa

b) BcTaBKa HUKENEBOW YacTULbl MEXAY MOMOXUTE/IbHOW a/IloMUHMEBON (honbroii (nnowanb 6e3 nNoKpbITUA) U NIo-
LWaabo NOKPbITUS OTpULATEe/IbHbIM aKTUBHLIM MaTtepmnasiom 4as UWinHAPUYeCcKoro akkymynsatopa.

Ecnn antomuHneBas onbra NonoXMTENIbHOIO 3/1eKTPoAa OTKPbITa Ha BHELUHEM MOBOPOTE U a/lloMUHMEBas onbra
obpalleHa K oTpuuaTesisHOMY akTMBHOMY MaTepuasy € MOKPbITUEM, [O/KHA 6bITb MPOBeEAEHA Crleaytowas npoueaypa:

1) ecnu antoMuHMeBas osibra MNOMNOXUTENBHOIO 3/1EKTPOAA OTKPbITa Ha BHELIHEM MOBOPOTe, cnedyeT oTpe3artb
TIOMUHMEBYIO (DO/Ibry Ha paccTosiHMM 10 MM OT pas3gesninTesibHOl INHUKM MeXAy alOMUHUEBON (DONLION U aKTUBHbIM
MaTepuaniowm;

2) 3arem criegyeT BCTaBUTb HUKEEBYIO HaCTULy MeXAy atoMUHUEBOWN onbro n cenapatopom. MosnymoHnpoBa-
HMe HMKeNeBOM YacTuLbl AO/HKHO ObiTb TakMM, Kak MOKa3aHo Ha pUcyHke A.5.

MonoxeHne BCTaBKMU HUKENEBOW YacTuLbl AO/MKHO ObITb Ha paccTosAHUM 1.0 MM OT Kpasi MOKPbITUSA MOSIOXKUTESNTBHOIO
aKTUBHOro mMatepuana Ha amlfoM1UHNEBOW hosbre.

T — cenaparop; 2 — NOBEPXHOCTb, MOKPbITas OTpULATE IbHbIM 2/

aKTVBHbIM Marepnasiom. 3 — NoBepPXHOCTb, MNOKPbITasA NOOXMN-

TeNbHbIM aKTUBHbIM MaTepuasiom: 4 — asitoMnHneBas ponbra no- R

NOXUTENbHOrO 351ekTpoaa; S — 1/2 WwnpwuHbl; 6 — WMpUHa. 7 — HU- ’o x N ~ k_, f
KeseBas yactmua -

PucyHok A.5 — lonoxeHne BBefeHUS HWKeIeBOW YacTuLlbl

MeXay NOSIOXNTENbHON aNtoOMUHWEBOW PONIbION 1 061acTbio

NOKPbITUA OTPULUATESIbHbIM aKTUBHbIMW MaTepuaniamu Ans
LUANHOPUYECKOTO akKymynaTopa
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PucyHok A.6 — Pasbopka LIMHOPNYECKOTO akKyMyisTopa
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A.5.5.2 MapkunpoBKa NosIoXXeHUsA HUKeNeBOW YacTuULbl Ha 060MX KOHLLAX cenapaTtopa CKPYTKM 3/1eKTPoA0B

Mpoueaypa 3ak/ovaeTcs B cregytouem:

a) pasmMeLlaloT M30/IMPYIOLMI NINCT MeXAay cenapaTopoMm, KOTOpbI/i 06palleH K HUKeNeBOl YacTuue, 1 oTpuuaresnb-
HbIM 311€KTPOAOM, YTOObI 3aLNTUTEL OT KOPOTKOrO 3aMblKaHUS:

b) BpyuYHYIO CKpy4MBalOT 3/IEKTPOAbLI U cenapaTop, yAepXnBas HUKeNEeBYIO YacTULly Ha MecTe, M 3aKpensioT nosy-
YEHHYIO CKPYTKY K/1eMKOW NTeHTO:

C) OTMeyaloT NOIOXKEHNE HNKeEBOI YacTuLbl B CKPYTKE 3/1EKTPOAOB;

d) nomewlaloT CKPYTKY 3/1eKTPOAOB B MOTX3rM/IEHOBbIV MakeT C repMeTU3MpYoWmMM 3aMKOM M 3akpblBatoT ero. fo-
MeLLatoT NONNITUIEHOBbIV NakeT 8 NakeT N3 NaMUHNPOBAHHOW aItOMUHMEBO MIEHKM, YTOGbLI NPefoTBPaTUTL BbIChIXaHMe.

MpumeyaHne — Mpoueaypa fo/kHa 6bITh 3aBepLUeHa B TedeHne 30 MUH.

A.5.6 BcTaBKa HMKeNEeBO YacTuLbl B MPU3MaTUYECKMIi akkyMynsaTop

a) Mepepn ycTaHOBKOVM HMKeNeBOW 4YacTuubl cnefyeT BCTaBUTb M3OMVPYIOWWIA NUCT Mexay oTpuuaTenbHbIM 3/1ek-
TPOAOM M cenapaTopoM, KOTOPbI HaxoAUTCSA Mo HWKeNeBOW 4YacTuueld, Kak nokasaHo Ha pucyHke A.9. Ans 3awuTbl OT
KOPOTKOrO 3aMblKaHUA.

b) BcTaBKa HMKeNEeBOI YacTuLbl B CKPYTKY 3/1EKTPOAOB

1) BcTaBka HUKENeBOl YacTULbl MeXAy MOSIOKUTENBHOW M oTpuuaTesibHOM 061acTsiMU, MOKPbITbIMU aKTUBHbBIMU
MaTepuanamu, ANs Npu3mMaTnyeckoro akkymysistopa (CM. pucyHokA.9):

1) BCTaBNAIOT HUKENEBYIO YacTuLy Mexay 061acTblo NOKPbITUSA MNONOXUTENbHBIM aKTUBHbIM MarepuasioMm 1 cenapa-
TOPOM UMM MexXay cenapaTopoM M 06/1acTbio MOKPLITUA OTpULATE/IbHBIM akTUBHbLIM MaTepuasioMm. B cnyvae ecnm kopnyc
aKKyMynsiTopa BbIMOJIHEH U3 a/IIOMUHUA, HUKENEBYO YacTuly BCTaBASKOT MEXAY MOKPbITUEM MOSIOKUTENbHBIM aKTUBHbLIM
MaTepunasiom 1 cenapaTtopom:

ii) BCTaBNAIOT HUKENIEBYIO YacTULy MeXAy MONOXUTENIbHbIM aKTUBHbIM MaTtepuasioMm u cenapartopom. Mo3nLNOoHU-
poBaHVEe HUKeNeBOlM YacTuubl OO/MKHO ObITb TakUM, Kak MokKa3aHO Ha pucyHke A.7. HukeneByk 4yacTuuy ycTaHaBnMBaroT

B LeHTpe (No AuvaroHann) CKPYTKM 3/1eKTpofoB. HanpaBneHue yrna L-chopMbl HUKENEBOW 4acTuubl — B HanpaB/ieHUN
HaMOTKMW:

¥

4

} — antomnHmneBas osbra NoNOXKNTENbHONO 3/1EKTPOAA; 2 — MOBEPXHOCTb, MOKPbITasA NOSIOXNTE/IbHbIM aKTUBHBIM MaTepUasioM.
3— cenapaTop: 4 — HUKeNneBas 4yactuua

PucyHok A.7 — MosioxeHne BBeAEHUSI HUKeNeBOo YacTuLbl Mexy 061acTAMU NOSIOXUTENIbHOTO U OTpULLATENIbHOTO
NMOKPbLITUI aKTUBHLIMY MaTepuasiaMn NPU3MaTUUYeckoro akkyMysisitopa

ii) BPYUYHYIO CKpYUMBAalOT 3/1EKTPOAbI U cenapartop, yAepXunBasi HUKENIEBYHO YaCTULy Ha MecTe, U 3akpenssitoT nosy-
UYEHHYHO CKPYTKY K/1e/MKOM NeHTO:

iv) OTMeualoT NOMIoXEeHNe HUKENEBOM YacTuLbl B CKPYTKe 3/1eKTPO0B:

V) nomeLiatoT ABa C/1051 NOSIMUMUAHON NeHTbl (LiMprHa — 10 MM. To/WmMHA — 25 MKM) Ha OTMeYeHHOe MecTo:

Vi) MOMEeLLAOT CKPYTKY 3/1eKTPOJOB B MOJ/IM3TU/IEHOBLIV NakeT C repMeTU3MpyoLWYM 3aMKOM U 3aKpbIBatoT ero. Mo-
MeLLaoT NOMATUIEHOBLIV NakeT B NakeT U3 IaMUHUPOBAHHOW a/TlOMUHMEBOW NeHKU, YTo6bl NPefoTBPaTUTL BbIChIXaHUe.

MpumeyvaHne — Mpoueaypa fosxHa 6bITh 3aBepLueHa B TedeHne 30 MUHY

BkntoueHbl gononHuTenbHble nepeuvncneHns b) in) — vi) u3 nepeuncnenusn 2) (A.5.6). nponylweHHble B TeKCTe
opuruHana (nosicHeHne pa3paboTunka).
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2) BcTaBKa HMWKeNneBOl 4acTulbl MeXAy MOSIOXUTE/TbHOW aflloMUHNEBON O/broi (6e3 MoKpbITUSA) M NOBEPXHOCTbLIO
C MOKPbITMEM OTpULATE IbHbIM aKTUBHbLIM MaTeprasiomM 4/18 NPU3MaTUYecKoro akxymynstopa'b

i) ecnu anoMyHWeBas onbra MOOXUTENBHOIO 3/1EKTPOJAA OTKPbITA Ha BHELWHEM MOBOPOTE U a/toMUHMEBast
honbra o6patieHa K NOKPbITUIO OTpPULATENbHBIM aKTUBHLIM MaTepuasioM, HUKENEeBYHO YacTuly crefyeT pasMellaTb MeX-
4y antoMUHNeBoW hoNbroii 1 cenapaTopom;

ii} pacnonoxeHne HWKeNeBOW 4YacTulbl AO/MKHO ObITb TakMM, Kak MokasaHO Ha pucyHke A.8. HukeneBylo vactuuy
yCTaHaB/IMBalOT B LEHTPEe MIOCKOM MOBEPXHOCTU CKPYTKW 3/1eKTpoAoB. HanpaBneHuwe yrna L-popMbl HUKENeBOW 4YacTu-
Ubl — B HaNpaB/IEHUN HAMOTKM:

) HMKenems yacTuua: 2 —e antobinnneeas oosibra NoIOKMUTENIbHOTO 31eKTpoaa; 3 — NoBepx-
HOCTb. MOKPbITasA NOMIOXUTENIbHbIM aKTUBHbIM MaTepunasioM. 4 — cenapaTop. 5 — T/2 WnpvHbI.
6 — WwnpuHa

PurcyHoOK A.8 — lMo/ioXeHve BBeAEHNSI HUKENEBO YacTuLbl MEXY NOMOXUTETbHOW
aNtoMUHMEBOI DONbroli U 06/1aCTbI0 NOKPbLITUSA OTPULATENIbHLIM aKTUBHbLIM MaTepua-
JIOM NPU3MaTMUYECKOro akkyMynsTopa

Hi) Bpy4HYHO CKpy4YMBatOT 3/1EKTPOAbI 1 cenapaTtop, yAepXnBas HUKeNeBYHO YacTuLy Ha MecTe, U 3aKpensisitoT nony-
YEHHYHO CKPYTKY KNeliKol NeHTOol’;

iv) OoTMeualoT NosIoXeHUE HUKENEBOI YacTuLbl B CKPYTKE 3/1eKTPOAOB;

V) MoMeLlaloT ABa /10 NOSIMUMUAHONM NeHTbl (WMpuHa —10 MM. TOMWMHA — 25 MKM) Ha OTMEYEHHOe MecTo;

Vi) nomeLlaloT CKPYTKY 3M1eKTPOAOB B MOSIMITUIEHOBbM MNakeT C repMeTU3MPYIOLMM 3aMKOM U 3aKpblBalOT ero.
MomeLaoT noMITUIEHOBbIM NakeT B NakeT W3 JIAMUHUPOBAHHOW a/IlOMUHMEBON MNMEHKM, 4YTOGbI NPeaoTBpPaTUTh
BbICbIXaHue.

MpumeyvaHne — Mpoueaypa fo/xHa 6bITh 3aBepLUeHa B TedeHne 30 MUH.

WcknioyeHa cpasa 13 TekcTa opurmHana, NosIHOCTbIO MOBTOPAOLWANA nocneaytoliee nepeuncrieHme (NosiCHeHne
pa3paboTuvka).
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flgeomKa cenapaTopa OBPeTMO PMMax/oT HAKBNBMYIO YacTuLy
byyTRanakTpcgoa

PRIMOULNRT HFAVISSYD HICTHY
He. SanapaTap

paivoBag BB ICANBRRE0ATAHKT TN
Hafj pMJICMLIBaMbIMa HbDKT.aeli yacTumubl

PucyHOKA 9 — Pas6opka Npn3MaTUyecknx akkyMyisiTopoB

A.6 3KCI'IepVIMeHTaJ'IbHaF| npoueanypa ncnbiTaHnNA Ha NpUHygnTesIbHOEe BHYTPEHHEE KOPOTKOE 3aMblKaHMe

A.6.1 MaTepuvan n MHCTPYMEHTbI A1 NPUTOTOB/IEHNSA HUKENEBO YacTuLbl
HeobxoanMble maTepuasibl U UHCTPYMEHTbI:
a) Hukerb. NoarotaBNMBalOT U3 HUKeNEBOW honbiv {MArknin HMkenb. CO 62084 NW 2200 (Ni 99.0) nan NwW2201

(Ni 99.0-LC) TonwuHolii (0,10 + 0,01) mMm] 3arotoBKM LUMPUHON 8220 1 AnuHoii (2.00 = 0.30) MM NyTeM Hapeskn nnun
C YCNOb30BaHNEM LUTAMMNOBOYHOIO Npecca;
OTMeHeH.

2> Vimetowymiics B opurmHasibHoM TekcTe pasmep 0.020 3ameHeH 0.20. T. K. B APYrMX MecTax HacTOslLero crtaHaapTa

(A5.4. A.6.2. nepeuncneHve b) n pncyHok A3] ykazaHO UMEHHO [aHHOe 3HayeHue, YTO COOTBETCTBYET BeIMUYMHE [A0MycKa,
npuBeneHHoro 8 A.6.1. nepeuncneHve a) (NosicHeHne paspaboTunka).
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b) crtepeomunkpockon:

C) HOX C BbIABWKHbIM /1€3BMEM:

d) npegMeTHble cTekna (2 NnpeAMETHbIX CTekNa: TOMWMHOM 1 MM nnn 6o/ee TONCTbIE C KBaAPaTHBIMW Yriamu);

e) munnumeTpoBas bymara (kBagpat 1 mwm);

O KOHTelHep A/18 XpaHeHNs HUKeNeBbIX YacTul,

A.6.2 MNprMep npoLeaypbl NOArOTOBKM HUKENEeBOI YacTuLbl

JomkHbl 6bITb NPEeANPUHATLI CriedytoLue Wwarn:

a) nomeLaloT MWIIMMETPOBYIO GyMary Ha NpegMEeTHbIN CTO/IMK CrepeoMuKpockona u OOoKyCUpPYHOT MUKPOCKOMN Ha
NINHUAX MUNTTIMMETPOBON Bymaru:

b) cMOTps B MMKpPOCKON MOMELLAIOT HMKE/IEBYIO 3arOTOBKY MapasiiesibHO AIMHUM MUIMMETPOBOK Gymarn. 3arotoB-
Ka [o/bkHa ObITb pasMelleHa ropuM3OHTa/IbHO, ee CTOPOHbI, paBHble 0,20 MM. AO/MKHbI 6bITb PACMOIOXEHbI NEPreHANKY-
NSPHO BHU3, @ CTOPOHBI, paBHble 2.00 MM. — NapasifiesibHO JIMHUWN Ha MUIIMMETPOBOI Bymare:

C) nomelaloT NpeAMeTHOe CTEK/I0 BEPTUKa/IbHO Haj, N1eBoi nosioBuHol (1.0 MM) HUKeNeBoO 3aroToBku. B kavecTBe
OpUEHTMPa, YTO6bI PacMNoOXUTL Kpaii cTekna, cnegyeT NCNob30BaThb JIMHUIO MUIIMMETPOBOW Gymaru:

d) pepxa cTek/sHHOe MpeAMeTHOe CTek/10 Nasibuamu, NoAUENnAST Y NPUOOAHUMAIOT MpaBylo NO0BUHY (1.0 mm)
HWKeNEeBOTO 3/1eMeHTa C MOMOLLbIO HOXa;

B) MOMeLlaloT Apyroe npeAMeTHOe CTEK/I0 crpaBa OT HXesleBOW 3aroToBKW, YTOGbI NOAHATAasA YacTb 3arOTOBKM OKa-
3a/1acb Mexay npeaMeTHbIMK cTeknamu. Crerka Hagas/MBalOT MpaBbiM NPeAMETHbIM CTEK/IOM Ha MPUMNOAHATYIO YacTb
3aroToBKM, YTOObI HMKeeBas 3aroToBKa Gblsia corHyTa nog yrsiiom 90

f) roToBble HUKe/IeEBblE YaCTuUbl NOMeLWarT B KOHTeVIHep ANA XpaHeHusA, 4YTO6bI npegoTrBpaTtnuTb UX ,qecboplvwlposa-
HWe nepen ncnbitTaHneMm.

MpumeyaHne — HukenesBble 4acTuLbl TpeGyeMDro Buaga TakKXxe MOoryTt OblTb W3rOTOB/IEHbI C WCMO/Ib30BaHNEM
LITAaMMOBOYHOW MalUUHbI.

Ha pucyHke A. 10 nokasaH H1KesneBbI MaTeprasn nocse (hopMUpoBaHUsS HUKENEBOW YacTuLbl.

0,10£0,02*

* BK/toYas 3ayceHubl.
PucyHok A. 10 — Pa3mepbl roTOBOI HUKeNeBOl YacTuLbl

A.6.3 Mo3nuymnoHmpoBaHue (U1 pasMelLeHe) HUKENEBO YacTulbl

Hwxe npuBeaeHbl HEKOTOPbIE PEKOMEHAALMN MO pa3MeLLeHMIO HAKENEBO YacTuLbl.

a) [MonoxeHne HWKeNeBOW YacTuLbl MOXET ObiTb M3MEHEHO, B C/lydyae ec/in OHa He MOXeT ObITb NnomelleHa B Mo-
NoXeHue. ycTaHoBJ/IeHHOoe B pa3gesie A.5.

b) [Ansa npuaMaTMyeckoro akkymynsatTopa HukeneBas dacTvua MOXeT ObiTb NMoMelleHa B M/I0CKyt0 ob6sactb. OfgHako
OHa foshkHa ObITb pacnonioxeHa B LEHTPe CXUMaeMol NoBepxXHOCTW. Ecnn HukeneByto yacTuly TPYyAHO pa3mMecTuTb Mnog,
CaMbIM BHELUHUM C/I0EM, €€ MOXHO pa3MecTUTb NoJ BHYTPEHHUM CMOEM, Kak NokasaHo Ha pucyHke All.

Cc) HwvkeneBylo yacTuuy He criefyeT pasMellatb B 06nacTu, rge MoNoXUTe bHbIM akTUBHbIM MaTepuan HavymHaeT
oTCnamBaTbCA OT a/llOMUHWNEBO honbrn. Ecnu martepran B Tpebyemoi ob6nactu oTc/ianmBaeTcs, criefyeT NOMecTUTb HU-

KENEBYIO YacTuLly B APYryto 06/1acTb, r4e CYLWECTBYET MOJIOXUTESbHbI aKTUBHbIA MaTepuas U rae Mecto pacrnosioXeHus
MOXET 6bITb HAXaTO LLEHTPOM NPUCMOCOBNEHNS AN HAXMMA.

d) TonoxeHne HUKENEBOW YacTULbl MOXeT 6biTb ONpefesieHO U3roTOBUTENIEM akKymynsiTopa U naéopaTopueid,
npoBoZsLLeii ucnbiTaHue.
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BHBUWSA NanBXMTB/IbHbIV anacTpes,

Gonuporog | ]

OrprusTansinil sneerpod [ |

Canapatop | ]

HMKasiMM UKnm
MONOXMNKNbILWSA 3M1EKTPOS,

PUcyHoK A.11 — PacnosioxeHvie HAKENEBOW YaCTULbl. EC/TN OHA HE MOXET GbIThb NMOMeLLeHa B TpeGyeMyto 061acTb

A.6.4 MpeOCTOPOXHOCTM OTHOCUTESILHO NMOBPEXAEHNA cenapaTopa

O6paseL, 4158 OUEHKN He AO/DKEH ObITb NCMOMNb30BaH, eCN cenapaTop NoOBpeXxaeH BO BpeMs NoAroTOBKW, Hanpu-
Mep pasopBaH*

AB6.5 MNpeaoCcTOPOXKHOCTL MNPU HAMOTKE cenaparopa 1 3N1eKTpoa0B

Bo BpeMsi HAMOTKWN CKPYTKU B UCXOZHOE MOJIOXEHWEe, MOATArMBas NONOXUTE bHbIV 31eKTPOoA, OTpULaTebHbI 31ek-
TpoAa 1 cenaparop, criegyet 06paTtuTb BHUMaHME Ha TO. YTO6bI He fONYCTUTL O0CNab/IeHNs CKPYTKU.

Ha pucyHke A.12 nokasaH npumep LUnANHAPUYECKOro akkyMynaropa.

1 Pewatsb WOT opyTTy UTPCAOB S HumTbamsaodyncgeTHano- S BuHen onekaii™ BcMepeLoT
OOUMANOBPLITOAO6IL/IMAONOAM-  aMKTMUMW ALTHOBYKSAMUM OTMeYeHHyo 06/1acTb B MOMaftoe
Te/IbHOro anekTpaga PUCyloT NMHMIO NoJIOXeHMe.

tbaeHTHiAD CANNPBTIAP

'
1)

, N > 3,
Q\ é‘:‘ i

1 — ankenems yactumna. 2 — cnNMpasibHas CKPyTKa; 3 — blaplUpoeka; < — Kpai 061acTy NoKpbITUA
PucyHok A.12 — UunnHapuyeckuii akkyMynsitop

A.6.6 Vi3onupytoLas nieHka ans npeforspatleHns KOPoTKOro 3aMblKaHUsA

Bo nsbexaHne KOPOTKOro 3amblkaHWsA Nepes NcnbiTaHMeM PeKOMeHAYeTCHA BCTaBUTb U30JIALNOHHYIO NJIEHKY TOS-
LLMHOW 25 MKM 1N MeHee.

A.6.7 MpeaoCTOPOXHOCTb NpU pa3bopke akKyMynsaTopa

Huxe npuBefeHbl HEKOTOPbIe PEKOMEHAALMN NO pa3bopke akKyMynsaTopa.

a) AKKYMynaTopbl criefyeT pa3bupaTb B CyxXOW kamepe OTKPbITOro Tvna Wam 8 Cyxom MoMeLLeHun, rae temneparypa
cocTtasngeT (201 5) 'C. a TemnepaTypa TOUKN POChl HMXe MUHYC 25 'C.

b) CnepyeT cobnogarte OCTOPOXHOCTb, UTOObI HE 3aMKHYTb akKyMy/IATOp BO Bpemsi pa3bopkn, 0CO6eHHO B 06/1acTn
repmeTusaumn. Hanpumep, MOXHO NPUMEHATb NHCTPYMEHTBI, KPast KOTOPbIX BbINOJSTHEHbI U3 KEPaAMUKX UV U30IMPOBaHbI.

c) CyuiecTByeT MHOIO pa3sHbIX KOHCTPYKLUMIA akKyMy/iATOPOB, NO3TOMY PEKOMEHAYETCS MPOBEPUTbL C U3rOTOBUTENEM
Hanbosee NOAXOASALLYH0 KOHCTPYKLMIO U YacTb, rae Hanbosee 1erko MoXeT NPOM30ATU KOPOTKOE 3aMblKaHue.

d) AKKyMYynsTOpbl, 3aKOPOYeHHble Npu pasbopke, He crieflyeT UCMNOb30BaTh A5 CleAyOLEro UCnbiTaHus.

A.6.8 3awmTHOE 060opyaoBaHue A/15 obecrneyeHnss 6e30nacHoCcTu

JomkHb! 6bITb MCNONBb30BaHbI 3alUMTHasA OA4eXAa C A/IMHHLIMW pyKaBaMu, 3alMTHbIE OYKM, Macka 1 nepyatku.

A6.9 [eiicTBUA Npu noxape npu pasbopke

Hwuxe npuBefeHbl HEKOTOPbIE PEKOMEHAALNN MO NPeAoTBPAaLLEHUIO NoXapa.

a) YTo6bl NpefoTBPaTUTL PacNpOCTPaHeHMe OrHSA, He criefyeT pa3mellatb B paboyeli 30He HEHYXXHble /IerkoBoC-
nyamMeHsoLWwmneca marepuasibl.

* YpaneHa cnegytowas dopasa, NosIHOCTbIO Ay6nupytowas faHHYo (MOSCHEHMe pa3paboTymnka).
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b) HeobxoAnMO NPUHATL KOHTPMEPbI, YTOObI NPeAoTBPaTUTL pa3bpacbkiBaHNE COAEPXKUMOro akKkymMynsaTopoB B Ciy-
Yae KX BO3ropaHvs. Hanpumep, B 30He paboTbl A0/MKHA ObITb NPefyCcMOTpPeHa OrHesalMTHas TKaHb WAW Necok, U ras
[O/MKeH 6bITb 3h(heKTUBHO N3PacXxo40BaH.

A.6.10 MNpesocTopOXHOCTU AN Npouecca pa3bopkn N NPeccoBaHUs CKPYTKU 3/1EKTPOL0B

Huxe npuBeaeHblI HEKOTOPbIe PEKOMEHAALMN MO 06paLLeHNIO CO CKPYTKOWM 3/1eKTPOAOB.

a) OpHy CKpPYTKY 3/1EeKTPOAO0B cnefyeT NOMecTUTb 8 MO/IMITUIEHOBbIV NakeT C repMeTU3MPYIOLWLMM 3aMKOM U 3aTem
B NakeT M3 NaMWHWPOBAaHHOW a/TlOMUHNEBON N/IEHKN. YTO6bI MMHUMN3MPOBATL MCNapeHne a1ekTponuTa, cnegyeT UCNosib-
30BaThb MakeTbl MVHMMa/IbHO BO3MOXHOIO pa3Mepa. Hanpumep, crefyeT MCNOMb30BaTb NOSIMSTU/IEHOBbIM NakeT pas3mepa-
Mu Dm MM (TOJILMHA) N NakeT U3 NTaMUHUPOBAaHHOIO afltoMUHUA pasmepamn 120 « 180 » 0.11 mm (TonwuHa).

b) Bpemsa npoBegeHus paboTbl, HaUMHAA OT Pa3boOpPKM akKyMynsaTOpPoOB U A0 pasMelleHns UX B a/llOMUHWEBOM Na-
MWHUPOBAHHOM NakeTe, He JO/HKHO NpeBblwaTb 30 MUH.

c) CpOK XpaHeHus B a/IIOMUHNEBOM JTaMUHNPOBAHHOM NakeTe He JO/KEH npeBbIwaTtb 12 y:

1) cKpyTKa 3/1eKTpOoAoB [0/1XHA ObITb NOMELLEHA Ha MCMbITaTe/IbHYIO MallvHy B TeyeHne 2 MUH 1ocrie ee ussie-
YEHUA 13 NaKeToB:

2) cpaBnvBaHve crefyeT HauvHaTb, Korga Temnepatypa CKPYTKWM 3/1eKTPoAO0B AOCTUraeT Temnepatypbl npu
MCNbITaHUN:

3) korga mcnbiTaHWe NPOBOAAT NPWU BbICOKONM TemnepaType, Y4To6bl CBECTU K MUHUMYMY MCNapeHwe 3/1eKTponuTa,
XenarenbHO HavyaTb CAaBIMBaHNE CKPYTKW 3/1eKTPOAOB B TeveHue 3 MUH rocsie ee NoMeLLeHNs Ha UcnbITaTes/IbHy0 Mallum-
Hy. Korga ncnbitTaHne NpoBoAAT NPV HN3KOM TeMnepaType, xenatesibHO HayaTb ucrnbiTaHne 8 TeyeHve 10 MUH.

A.6.11 PekoMmeHAyeMble XapakTepUCTUKN A1 HXKUMHOTO YCTPOMCTBa

Mon3yH npecca C CepBOMPMBOAOM MepeMeLlaeTcs /IMHEeNHO, OAHAaKo 8 rnapaB/IMYECcKOM Mpecce SIMHeMHOCTU ne-
pemelleHns HeT. Korga npovcxofuT BHYTPeHHee KOpPOTKOe 3aMblKaHWe, HaXMMHOe YCTPOWCTBO [AO/HKHO OCTaHOBUTbCH
HeMe//IeHHO NO O6HapyXeHWI0 NafeHUs HanpskeHUs B akkymynsTope. [pecc € CepBONPMBOAOM MOXET HemeasIeHHO
OCTaHOBUTLCA: OAHAaKO rMAPaB/IMHECKUA MPecc He MOXeT. Mo3aToMy A/ HAOKMMHOrO YCTpOlCcTBa pPeKoMeHAyeTCs npecc C
CepBONPUBOAOM.

PekomeHayeMble XxapakTepPUCTUKM Npecca C CepBonpMBOAOM NpuBeaAeHbl B Tabnnue A2.

Tabnvua A.2 — PekoMeHayeMble XapakTepuUCTUKN HXXMMHOTO YyCTpoiicTBa

XapakTepucTuKa Textueckas xapakre- PekomeHpauusa
p P pucTuka nsgenusat* Aay
MeTog, Haxxuma — CepBOMOTOpPHBIN Npecc
CkopocTb npecca 0.1 mm/c (0.1 £0,01) mm/c
CTabunbHOCTb MNOMIOXEHUSA MNOC/e HaxXknma — +0,02 Mmm
MakcumanbHoe ycunne LUmnnuHapnyecknii: 1000 H nnn 6onee
800 H makc. (pekomeHayemoe ycunve npecca gasa AocTtu-
XeHusi TpeboBaHWii B IEBOW KOJTOHKE)
Mpu3amaTtnyecknii:
400 H maxc.
MeTopn nsmepeHuns aasneHns — HenocpeacTBEHHO N3MEPSIOT C UCMNOJIb30BaHU-
eM TeH3o4aTumKa
Mepuvoa nsmepeHusn gasrieHns — 5 Mc unn meHee
Bpems octaHoBa Haxvma nocne Toro, Kax — 100 MC nnu meHee
0BHapY»XeHO n3mMeHeHue HanpsxeHus 50 mB
M3 TekcTa opurnHana nckoyeHa cebiika Ha M3K 62133:2012, T. K. HaCTOAWMI CTaHAapT BBOAWTCS B3aMeH
Hero (NosicHeHWe pa3paboTumnkay.

Ha pucyHke A. 13 nokasaHbl BpEMEHHblE 3aBUCUMOCTU PACCTOSAHNA OT Ha4a/TbHOW TOYKM HaXKUMHOTO YCTPOWCTBA.
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Pucynox A. 13 — OTHOWEHWE PacCTORHHE — BPEMA HECKOMLKAX TUNOB NPecoos
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MpunoxeHve B
(cnpaBoyHoe)

PekomeHgaLun ans nsrotoeBuTeniein obopynoBaHus n 6arapei

Huxe npuBedeH nepeyeHb TUMOBbIX (HOPMY/IMPOBOK BaXHbIX PEKOMeHAauunin ANs npefocTaBNeHns W3rotoBu-
TeNAMU akKyMy/SiTOPOB W 6GaTapeii u3rotoBuTensM o6opyaoBaws WM 6aTapeiiHbix COOpPOK. [lepeyeHb He ABSETCH
McUepnbIBalLWNM:

a) 3anpellaeTcsl pa3bupaTtb, OTKPbIBaTb WM BCKPbIBATb akKyMy/isaTopbl. Batapen fo/keH AeMOHTUPOBaTb TOSIbKO
06Yy4eHHbIi nepcoHas. Koprnyca MHOroas1ebIBHTHbIX Gatapel A0/HKHbl GbITb CKOHCTPYMPOBaHbI TakMM 06pasoM, YTOObI UX
MOXHO 6bI1/10 OTKPbITb TOJIbKO C UCMOJIb30BaHMEM UHCTPYMEHTA,

b) oTcek gomxeH 6bITb CNPOEKTMPOBaH TakMM 06pa3oMm, YTOObl NPefoTBPATUTL NIErKUn AOCTYN K 6aTapesmM MasieHb-
KUM [EeTAM;

C) He crneayeT AoMycKaTb KOPOTKOro 3aMblkKaHusi akKkyMy/isiTOPoB U GaTtapeii. He cnefyeTt XpaHUTb akKyMyisiTopbl U
Gatapen 6ecnopsigovHO a KOPobKe WU silLMKe, TAe OHM MOTYT 3aMKHYTbCS HaKOPOTKO ApYr Ha Apyra Unn yepes TOKOMPO-
BOJALLME MaTepuasibl:

d) He cnepyeT U3BieKaTb akkyMynsTOpbl 1 6aTtapen U3 ynakoBku A0 Havana UCNosib30BaHuS;

e) He cnepyeT noaBepraTb 6aTapen HarpeBy M BO3AeNCTBUIO OrHA. CnegyeT msberatb MX XpaHeHMs Moj NpsiMbIMU
COJIHEYHbIMM SlyHamu;

f) He cnepyeT noaBepraTb akKyMyiaTOpbl 1 6aTapen MeXaHUYECKUM yaapam:

) B crlydae Teuu akkyMynsitopa He criefyeT AonyckaTb nonajaHusi 3M1eKTponuTa Ha Koxy 1 B rnasa. B cnydyae no-
nagaHusa cnegyeT NPOMbITb NOBPEXAEHHOE MECTO AOCTAaTOYHbIM KOSIMYECTBOM BO/bl 1 06paTUTLCS K Bpayy;

h) o6opypoBaHve AO/MKHO UMETb TakKyt KOHCTPYKLMIO, YTOGbl NPenATCTBOBaTbL HEMPaBU/IbLHOW YCTaHOBKE akKyMmy-
NATOPOB UNK GaTapeii, 1 AOMKHO MMEeTb YeTKyt0 MapKUPOBKY NOMSIPHOCTU. Becerga crnepyeT o6pallaTb BHUMaHWE Ha MapKu-
POBKY NOMSAPHOCTU akKyMynATOPOB, 6aTapeil 1 060pyA0BaHUs, a TakKe YA0CTOBEPSTLCS B NPaBUIbHOCTY UCMO/Ib30BaHWS;

i) He cnegyeT cobupaTb 6aTapen M3 akKyMys/IATOPOB, MMEKLWNX pas3/inyHble eMKOCTU, pasmepbl, TUMNbl NN U3rOTOB-
JIEHHbIX Pa3HbIMU N3TOTOBUTENTAMMU;

j) cnepyeT HemeaneHHO 06PATUTBLCA K Bpayy, €C/IM NO HEOCTOPOXHOCTY MPOrA0TUAN akKyMysiTop unun 6aTapeto;

k) cnepyeT NMPOKOHCY/IbTUPOBATLCS Y U3rOTOBUTENS akKyMy/iiTopoB/GaTtapeli 0 MakCMMasibHOM YMC/ie aKKyMynsiTo-
POB. KOTOPblEe MOTYT 6bITb MCMNO/Ib30BaHbl A1 C60PKM GaTapeli, U HEO6XO4MMO C/efoBaTh €ro ykasaHusiM no 6e3onacHbIM
cnocobam coefiHEHNS akKyMy/ISTOPOB:

) ona kaxgoro o6opyaoBaHUsS LO/MKHO ObITb CBOE 3apsigHOe YCTPOMCTBO. Bce akkymynsaAtopbl 1 6aTapewn, npegHa-
3HaYeHHble A1 NPOAAXWN, AO/MKHBI UMETb MOJIHbIE MHCTPYKLMY MO UX 3apaay;

T) cnepyeT AepxaTb akKyMynsiTopbl U 6aTapen B YACTOM U CYXOM COCTOSIHUU;

n) cnepyeT NPOTUPaTh BbIBOAbI akKyMy/IITOPOB U 6aTapeil, EC/IM OHWN 3arPsAA3HU/INCH, YNCTOl CyXOii BETOLWWbHO:

0) nepes UCNoJSIb30BaHMEM aKKyMYysISiTOpbl U 6aTapen Heo6xoAUMO 3apsavTb. Becerga Heo6xoAMMO crefoBaTth UH-
CTPYKUMN N3rOTOBUTE/IA N UCMNOJ/Ib30BaTb npaanbeu‘/'l PexXum 3apaga:

p) He cnepyeT AepXaTb HEMCMNOMb3yeMble akKyMysaTopbl U 6aTapen B COCTOSIHUM 3apsaaa;

() nocne ANNTENIbHOrO XpaHeHUss MOryT NoTpe6GoBaTbLCS 3apsaf U paspsi, akkyMynsiTOpoB WaWM Gatapeii HeCKOSIbKO
pas. 4To6bl 4OCTUYb MaKCUMasIbHbIX XapaKTEPUCTHK;

r) crnefyeT COXPaHATb CMNpaBOYHYK JfiMTepaTtypy MO akkymynsitopam W Gatapesam [Ansi Mocnegylollero ee
MCMNO/b30BaHWs;

B) UCMO/Ib30BaHHble aKKyMy/nsaTopbl M 6aTtapen pas/iMyHbIX 3MEKTPOXMMUYECKUX CUCTEM crefyeT XpaHUTb OTAelb-

HO Apyr OT Apyra.
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MpunoxexHune C
(cnpaBoyHoe)

PekomeHpaumnn ansa KOHEYHbIX nosib3oBatenemn aKKyMyJ1IATOpPOB U 6aTapel7|

Hwke npuBeAeH nepeyeHb TUNOBbIX (DOPMYSIMPOBOK BaXKHbIX PeKOMeHZauuin ANA npefocTaBieHns U3roToBuTens-
MV 060pyA0BaHNA KOHEUYHbIM NOoJib30BaTeNsaM. NepeyeHb He ABNAETCH NCUYePNbIBaOLWUM;

a) 3anpeluaeTcs pa3dbupartb, OTKPbIBaTb AN BCKPbIBATb aKKyMY/ISATOPbI:

b) cnepyeT xpaHuTb 6aTapen 8 He[OCTYNMHOM ANS AeTel MmecTe.

VMicnonb3oBaHve akxymynsaTopoB 1 6atapei AeTbMU AO/MKHO ObITb nog HabniogeHnem. BaTapen, KoTopble cunTaioT
MasleHbKUMU, CriefyeT XpaHuTb 0CO6bIM 06pa3oM B HEOCTYNHOM A/1A AeTeli MecTe;

C) crieflyeT HeEMe[/IeHHO 06paTUTLCA K Bpayy, eC/I1 M0 HEOCTOPOXXHOCTU NPOTNOTUN aKKyMYNATOP Uv 6atapeto;

d) Henb3sA nogBepraTb 6aTapen HarpeBy W BO3AeNCTBUIO OrHA. CrefyeT ulberatb BO3AEACTBUSA NPSAMbIX COTHEYHbIX
nyudeii;

€) He cnefyeT JOMyckaTb KOPOTKOrO 3aMblKaHUS akKyMynsaTopoB 1 6aTapeil. He cnegyeT XpaHUTb akkyMynsTopbl U
6atapen 6ecrnopsfodYHO B KOPOOKe MM ALWMKE. |fe OHM MOryT 3aMKHYTbCSH HakOpPOTKO Apyr Ha gpyra unwm gpyrue metasi-
nuyeckne npeameThbl;

O He cnepyeT n3BsiekaTb akKyMyAaTopbl U 6aTapen U3 yrnakoBku 0 HaYasia UCNosib30BaHus;

) He crieflyeT noABepraTb akKyMy/IATOPbI 1 6aTapen MexaHMu4ecxum ygapam;

h) B cnydae Teun akkymynsTopa He criegyeT AOMNyckaTb MonagaHusa 3/1eKTpoanTa Ha KoXy U B rnasa. B cnydae no-
nagaHusa cnegyet NPOMbITb MOBPEXAEHHOE MeCTO AOCTaTOYHbIM KOSIMYECTBOM BOAbl M 06pPaTUTLCA K Bpayy;

i) He cnepyeT ncnonb3oBaTb 3apsAHble YCTPONCTBA, OT/IMUYHbIE OT NPeAyCMOTPEHHbIX B aHHOM 060pyA0oBaHuN;

j) cnepyet o6pawaTtb BHMMaHWE Ha MapKMPOBKY MOJISPHOCTU MKOC (+) U MUHYC (-) Ha akkymynsatope, 6atapee u
obopyaoBaHun, 4TOObI 06ecnevnTsb NPaBuUIbHOE NCMOJb30BaHNE;

K} He cnefyeT MCNOMb30BaTb akKyMy/siaTopbl UK 6atapeun, OT/IMYHbIE OT NpeAHa3HayYeHHbIX 418 paboTbl C AaHHbIM
obopyaoBaHMEM.

1) He cnegyeT NPUMEHATb B O4HOM YCTPOMCTBE akKKyMy/IATOpbl, UMeloLWme pasHble eMKOCTW, pasmepbl, TUMbl UK
MN3roTOB/IEHHbIE Pa3HbIMU U3rOTOBUTENAMN;

T) BCerga cnefyet NPUMEHATb COOTBETCTBYIOLNE AaHHOMY 060PY0BaHMI0 akKyMyIATOpbl U 6aTapen:

n) cnepyeT AepXaTb akKyMy/iaTopbl 1 6aTapen B YACTOM N CYyXOM COCTOSIHUN:

0) Heo6xoAMMO NPoTMpPaTh BbIBOAbI aKXyMY/IATOPOB 1 6aTapeil, eCrin OHW 3arpsA3HU/INCH, YACTOM CYXOW BETOLWWbIO;

p) nepej UCnosib30BaHWEM akKyMyiaTopbl U 6aTtapen Heo6xoAnmo 3apsaanTb. CnedyeT BCerga Ucnosib30BaTb Peko-
MeHZOoBaHHOe 3apsifHoe YCTPOMCTBO U CrefoBaTb MHCTPYKUUSMU N3TOTOBUTENSA akKyMy/ISTOPOB U GaTaper unn pykoBoA-
CTBY MO 3Kcrlyataumm o60pyaoBaHns, B KOTOPOM U3JOXEHbI MHCTPYKLUKN NO 3apsay:

q) He crnefyeT AepXaTb HEMCMNOb3yeMble akKyMy/ISTOpbI 1 6aTapen B COCTOSAHUM 3apsja:

r) nocne A/IMTe/IbHOrO XPaHeHUs MOXeT MoTpeboBaTbCA 3apsag W paspsag akXymynsaTopoB wnan 6aTapeil HECKOMbKO
pas. 4To6bl 4OCTNYb MaKCUMasIbHbIX XapaKTePUCTUK:

B) crieflyeT COXpaHATb CMNpaBOYHYl0 /NuTepatypy MO akkymynatopam U 6arapesm s nocrefyollero ee
MCMNOJIb30BaHUsA:

1) n”cnonb3ayiitTe akKyMynsaTopbl 1 6aTapen TOAbKO B TeX Lensx, A1 KOTOPbIX OHU NpeAHa3HaYveHbl:

1) ecnun ecTb BO3MOXHOCTb, U3bIMaliTe 6atapen n3 yCTponCTB, Korga He Ucnosb3yeTe nx;

V) YTUIM3NpYNTe akKyMynaTopbl 1 6atapen nocsie nx Ncnosib3oBaHus.
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MpunoxeHune D
(ob6s3aTenLHoeE)

Vi3mepeHve BHYTPEHHEro CONMpPoOTUB/IEHNA Ha NepeMeHHOM TOKe A/18 ANCKOBbLIX akKyMy/IATOPOB

D.1 O6uwwme nonoxeHns

B HacTosLeM NpUIoKeHUN NPeAcTaB/ieH MeToA U3MEPEHUsi BHYTPEHHEro COMpOTUB/IEHUS OUCKOBOIrO akKyMyJsisiTo-
pa. uTo6bI ONpeaennTL, TpebyeTcsl M UCMbITaHWe B COOTBETCTBUU C Tabnumueit 1.

D.2 MeTog ucnbiTaHui

a) TpeboBaHve

HeobxoaMo M3MepuTb BHYTPEHHee COMpOTUBEHME AMCKOBOrO akKymysisTopa AN onpefeneHvs Toro, sABnseTcs
NV BHYTPEHHEe CONpPOTUB/IEHNE aKKyMyisTopa He 60s1ee 3 OM 1 TpebyroTCcsa NN UCMbITaHUSA, yCTaHOB/IEHHbIe B Tabnuue 1.

Cm. pa3gen 6.

b) VcnbiTaHne

[na atoro ucnbiTaHns TpebyeTcs pasmep BbIOOPKN N3 TPeX ANCKOBbIX aKKyMyNATOPOB.

3tan 1. AKKYMynsaTopbl A0/MKHbI ObITh 3apsXeHbl NpU TemnepaType OKpyxatoluen cpegpl (20 £ 5) € ¢ ncnonb3osa -
HVeM MeToja, 3asB/IEHHOrO U3roTOBUTESIEM.

OTtan 2. AKKyMy/ATOpbl 0O/MKHbI OblTb BbliAgpXaHbl NpU TeMNepaType OKpyxatwllel cpeabl (20 + 5} € B TeueHue
He MeHee 1 4 1 He 6onee 4 4.

Otan 3. I3mepeHne BHYTPEHHEro COMNMPOTUB/IEHUSA Ha NMepPeMEHHOM TOKe C/iefyeT BbIMOHATb, KakK yKa3aHo HUXe.

AKKYMYNATOP NOABEPraloT BO3AEVCTBMIO NEpeMeHHOro Toka /, ¢ yactotoit (1.0 1 0.1) kl'y B TeueHne 1—5 c. npu
3TOM U3MEpPSIHOT NepemeHHoe HanpshxeHve U,.

BHyTpeHHee conpoTuBNeHNE Ha NepeMeHHOM TOoKe onpeaensoT no hopmysie

R, =
ac

a
rae U, — nepemMeHHOe HanpsbkeHue;

|, — NepemMeHHbI TOK.

MpumeyaHna
1 NepemeHHbIV TOK BbIGUPAOT TakuM 06pa3oM, YTOObI MMKOBOE HaNpshkeHre ocTaBaslocb Hke 20 MB.

2 C wucnonb3oBaHWeEM 3TOro MeToga 6y,qu n3mMepeH mnMmnegaHc, KOTOprVI 8 pguwanasoHe yKa3aHHOl7I 4acCToTbl nNpwu-
61M3nTenbHO paBeH CONPOTUBJ/IEHNIO.

3 TMoAknoyeHusa K BbiBOAAM akKyMysisiTopa A0/DKHbI 6bITb BbIMOSIHEHbI TaKUM 06pa3oM, YTOObI KOHTaKTbl U3Mepe-
HWUS1 HaNPsHXXeHUS 6bIN OTAENEHbI OT KOHTAKTOB, UCNOMb3yeMbIX 4718 nepeAayn Toka.
c) KpuTepumn cooTBeTCcTBUSA

[MCKOBbIE aKKyMy/iITOPbl C BHYTPEHHUM COMPOTUB/IEHEL, He 6osiee 3 OM NOABEPraloT UCMbITaHWIO B COOTBETCTBUU
c pasgenioMm 6 v Tabnuuein 1. AN AUCKOBbIX akKyMy/STOPOB C BHYTPEHHWM cCOMpoTMB/eHWeM 6osiee 3 OM fanbHeiwve
UCMNbITaHNUS He TpeBytoTcs.

32

OnekTpoTexHu4eckas bubnunoreka Anek.py



OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P M3K 62133-2—2019

MpunoxeHue E
(cnpaBoyHoe)

YnakoBKa 1 TpaHCMopTMpOBaHue

Llenbio ynakoBKW akKyMys/ISiTOPOB M akKyMy/NSATOPHbIX Gartapeli AN TpaHCMOPTUPOBaHUS SIBNsSieTCA npegoTBpatle-
HMe BO3MOXHOCTM KOPOTKOTO 3aMblkaHusi, MEXAHUYECKUX MOBPEXAEHU U BO3MOXHOro nonagaHus snarn. MaTepuansl v
KOHCTPYKLMA YNakoBKN [O/MKHbI ObITb BblOpaHbl Takum 06pa3oMm, 4ToObl NpefoTBPaTUTL pasBUTME HenpefHamMepeHHOoM
3/1EKTPUYECKOl NPOBOAVUMOCTM, KOPPO3MK BbIBOAOB 1 NONaZaHNs 3arpasHSaoWwmnX BELLECTB 13 OKpYXatoLlel cpeapl.

Bonpocbl TpaHCNOPTUPOBaHUA NTUEBbLIX akKyMynsTOpoB, MoAynel, 6aTapeiHbix 6710ke» M GaTaperiHbIX CUCTEM
perynupylotcsa npasuiamm MexayHapoAHOW opraHusaumy rpaxgaHckoir asmauum (1CAO). MexayHapogHOW accoumnaumm
BO3ayLHoro TpaHcnopta (IATA). MexayHapogHor Mopckol opraHusauum (IMO) n Apyrmx rocyaapCTBEHHbIX yUpeXaeHWiA.

MpaBKna, Kacalowmecs MexayHapOoAHOM NepeBO3KU JINTMEBbLIX akKyMY/IATOPHbIX 6aTapeil, OCHOBaHbl Ha PekomeH-
paumax OOH no nepeBO3Ke onacHbIX rpy3oB. TpeboBaHMs K UCNbITaHMAM onpegenieHbl B PykoBoactee OOH no uvcnbiTa-
HUSAIM 1 KpUTepUaM. B cBSA3M B BO3MOXHbBIMUW NepecMoTpaMu persiaMeHTa crieqyet o6palatbesi K NoCNeAHNM N3AaHUSAM.

CwMm. Takke M3K 62281.
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MpunnoxeHune F
(cnpaBoyHoe)

CcbInku Ha CTaHOapTbl KOMMOHEHTHOW 6a3bl

KOMMOHEHTbI, UCMNo/ib3yeMble A/ ob6ecneyeHns 6e30MacHOCTU akKyMy/siTopa, AO/HKHbl COOTBETCTBOBAaTb CTaHAap-
TaM Ha COOTBETCTBYHOLME KOMIMOHEHTbI, €C/IN 3TO NpuMeHMMo. B Tabnuue F. 1 ykasaHbl CTaHAapTbl HA KOMMOHEHTbI, KOTO-
pble MOryT 6bITb NPYMEHEHbI K KOMMNOHEHTaM akKyMy/ISiTOpPOB.

Tab6nmua F.1—Ccbl/ikM Ha cTaHAapTbl KOMNOHEHTHOW 6asbl

KomnoHeHT

Ccblika Ha ctaHgapT M3K

MpepoxpaHnTenu

M3K 60127 (Bce yacTn). MMHUaTIOpHblE NpefoXpaHnTenu
|1EC 60127 (aH parts). Miniature fuses]

TepMnCTOpbl € NOMOXUTESNbHBIM
TemnepaTtypHbiM  KO3hdurLMEeHTOM
(PTC)

M3K 60736-1. TepMUCTOpPbLI MPAMOro NoAorpesa C NoMOXUTENIbHBIM TeMNepartyp-
HbIM KoadodhuuymeHToMm. YacTb 1. Obwas cneundurkaums

(IEC 60738-1. Thermistors — Directly heated positive temperature coefficient —
Part 1: Generic specification)

naBkue BCTaBKu

M3K 60691. BcTtaBku niiaBkue. TpeboBaHUSA 1 PyKOBOACTBO MO MPUMEHEHMUIO
(IEC 60691. Thermal-links — Requirements and application guide)

MoneBble TpaH3ucTopbl (FET)

M3K 60747-8. Npun6opbl NOSTyNPOBOAHNKOBbIE. IMCKPETHbIE NPUOOPbI U UHTE-
rpasibHble cxembl. YacTb 8. NoneBble TpaH3nCTopPbI

(IEC 60747-6. Semiconductor devices — Discrete devices — Part 8: Field-effect
transistors)

34

OnekTpoTexHu4eckas bubnunoreka Anek.py




OnekTpoTexHu4eckas bubnunoreka Anek.py

FOCT P M3K 62133-2—2019

MpunoxexHve JA
(cnpaBoyHOE)

CBe/leHns 0 COOTBETCTBUM CCbINTOYHbIX MeXxayHapoAHblX OOKYMEHTOB
HauyWOHa/1IbHbIM N MEXIocygapCTBEHHbIM CTaHAapTam

Tabnuua OAN
O603HaveHne CCbISIOYHO CreneHb O603HayeH1e N HaMMeHOBaHVe COOTBETCTBYIOLLEN0 HALMOHaIbHOIO
MeXyHapoHOro AOoKyMeHTa| COOTBETCTBUA cTaHgapTta
IEC 60050482:2004 — °
IEC 61960 IDT FOCT P M3K61960—2007 «AKKYMY/IATOpPbl U aKKyMynsTOpHble 6aTapewu,
cogepxaline LWenoYHO N Apyrue HEeKUCNOTHbIE 3MEKTPONUTbI. AKKyMy-
NIATOPbI U aKKyMyNATOPHble 6atapen NvTueBble OJ/18 MOPTaTUBHONO Npu-
MeHEeHUs»
ISO/IEC Guide 51 IDT FOCT P 57149—2016/1SO/IEC Guide 51:2014 «AcnekTbl 6e30MacHOCTU.

PykoBogsiLLMe ykazaHUsl N0 BKIKOYEHUIO UX B CTaHAAPTbI»

BETCTBUA CTaHAAPTOB!

* C 01.05.2020 gevictByeT NOCT P 58593—2019 «M/CTOYHMKN TOKa XMmnyeckme. TeEpMUHbI 1 onpeaeneHns».

MprmMevaHve — B HacTosield Tabnmue NCcnonb30BaHO crejytollee YCNI0BHOe 0603HaYeHNe CTENEHN COOT-

- IDT — naeHTUYHbIE CTaHOAaPThI.
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IEC 60050-351:2013

IEC 60051 {all parts)

IEC 60664 {all parts)

(IEC 61434)

IECTR 61438

IEC TR 62188

IEC 62281

IECTR 62914

ISO 6208

ISO 7619-1

ISO 8124-1

Bubnuorpadus

International Electrotechnical Vocabulary — Pari 351: Control technology (MexayHapoaHbIii 3nek-
TpOTEXHUYeCKnii cnoBapb. [NaBa 351. ABTOMaTMyeckoe yrnpaseHume)

Direct acting indicating analogue electrical measuring instruments and their accessories {lMpn6o-
pbl aHaNoroBble MoKasblBaloOLiMe 3/IEKTPOM3MEPUTENIbHbIE NPAMOro AeliCTBMS U BCNOMOraTesibHble
4acTu K HUM)

Insulation coordination for equipment within tow-voltage systems (CornacoBaHve n3onsauuu Anisi
060pyA0BaHNA 8 HN3KOBOIbTHbLIX CUCTEMAX)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Guide to the
designation of current in alkaline secondary cell and battery standards {AkkymynsaTopbl n 6aTapew,
cofepxalive Lenoywie WM Apyrve HEKUC/I0THble 3/1eKTPONNTbI. PYKOBOACTBO MO 0603HAYEHUIO
TOKa B LLE/IOYHbIX CTaHAapTax BTOPUYHbIX 3/1eMeHTOB 1 6aTapeii)

Possible safety and health hazards in the use of alkaline secondary celts and batteries — Guide to
equipment manufacturers and users (Bo3moOXHble onacHOCTM ANns 6e30MacHOCTV U 340pOBbA Npu
MCMNO/Ib30BaHMM LLEIOYHbIX BTOPMYHbIX 3/1IEMEHTOB W 6artapeil. PykoBOACTBO AN n3rotoButeneii
060pyA0BaHMs 1 Nosib3oBaTesieit)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Design and
manufacturing recommendations for portable battenes made from sealed secondary ce>s {Akky-
MYJIATOPbI U 6atapen, cogepxallme LWenoyHble Nan Apyrne HeKUCNOTHbIE 3/1IEKTPONTLI. PeKOMeH-
Jaumn no NpOEKTUPOBAHMIO U U3rOTOBJ/IEHUIO MEPEHOCHbIX GaTapeil U3 repMeTUYHbIX BTOPUYHbIX
3/1EMEHTOB)

Safety of primary and secondary lithium cells and batteries dunng transport (be3onacHocTb npu
TPaHCNOPTUPOBaHUN MNEPBUYHBIX INTUEBLIX 3/1IEMEHTOB W 6GaTapei, NNTUEBbIX akKyMynsTOpPOB U
aKKyMyNsATOpPHbIX 6aTapeil)

Secondary cells and batteries containing alkaline or other non-acid electrolytes — Experimental
procedure for the forced internal short-circuit test of IEC 62133:2012 (AKKymynsaTopbl U 6arapewu,
cofiepxatyme LesiovHble Urbl ApYyrne HEKUC/IOTHbIE 3/1EKTPONUTLI. IKCrepuMeHTasibHasa npoueay-
pa 4nsa ncnbiTaHUA BHYTPEHHero KOPOTKOro 3aMblkaHus No M3OK 62133:2012)

Nickel and nickel alloy plate, sheet and strip {[l1lacTuHa 13 HWKeNSa U HUKENEBOro cnaa.a, JINCT 1
nonoca)'*

Rubber, vulcanized or thermoplastic — Determination of indentation hardness — Part 1: Durome-
ter method (Shore hardness) [Pe3nHa, BynkaHM3upoBaHHas WM TepMonaacTuyHas. OnpegeneHve
TBepAoCTN BAaBAMBaHus. Yactb 1. MeTog AtopomeTpa (TBepAocTb no Lopy)]?t

Safety of toys — Part 1: Safety aspects related to mechanical and physical properties (Be3sonac-
HOCTb urpywek — Yactb 1. AcnekTbl 6€30MacHOCTU, CBA3aHHbIE C MEXAHUYECKUMN U (hn3nYeCKUMMn
cBoiicTBamu)

United Nations. New York & Geneva. Recommendations on the Transport of Dangerous Goods. Manual of Tests and Cri-
teria. Chapter 38.3 {OpraHusauma O6beanHeHHbIX Hauuii. Hblo-Mopk 1 XXeHesa. PekomeHgaLmm no nepesoske onacHbIX
rpy3oB. PyKoBOACTBO MO UCMbITAHUAM U KpuTepusim, rnasa 38.3)

OTMEHEH.

2> 3ameHeH. [eiicTByeT ISO 48-4:2018.
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KrnitoueBble C/10Ba: akkyMyaTopbl, akkyMySTOpHble 6aTapen, NopTaTUBHbIE FrepPMETUYHbIE aKKyMY/ISITOPbI,
TpeboBaHMA 6e30nacHOCTU
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