GEOEPANBHOE AFEHTCTBO
Nno TEXHWYECKOMY PErYnMPOBAHWUIO U METPOINOIMA

HAUMOHANbHBIN rOCTP

CTAHOAPT
1r POCCUMCKONM MIK 60086-5—
OEOLEPALUNM 2023

BATAPEUW NEPBUYHbIE

YacTtb 5

AneMeHTbl 1 6aTapen ¢ BOOAHLIM 3J1IEKTPONUTOM.
MapkupoBka, Tpe6oBaHUA 6e30MacHOCTH
U MeToAbl UCNbITaHUN

(IEC 60086-5:2021+Cor 1:2022, Primary batteries — Part 5: Safety of batteries with
aqueous electrolyte, IDT)

U3paHue opunynansHoe

MockBa
Poccuickuin MHCTUTYT cTaHAAPTU3aLMK

2023

GostExpert.ru
https://GostExpert.ru/gost/gost-60086-5-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67253
https://gostexpert.ru/gost/gost-60086-5-2023?utm_source=pdf&utm_medium=67253&utm_term=page

FOCT P M3K 60086-5—2023

Mpeancnoeue

1 MOAOrOTOBINEH HaunoHanesHoM accoumnauunein npoussognTenei ncTodHUKoB Toka « PYCBAT» (Acco-
umaumsa «PYCBAT») Ha ocHoBe cOBCTBEHHOMO NepeBoda Ha PYCCKUI A3bIK aHIMOA3LIMHOW BEpCUM CTaHAapTa,
yKas3aHHoro B nyHkTe 4, u PegepanbHbiM rocyaapCTBEeHHbIM BIOMKETHBIM yYpekaeHnem « POCCUACKMIA UHCTU-
TyT cTaHgapTusaunmny (PreyY «MHCTUTYT cTaHgapTM3auumny)

2 BHECEH TexHunuyeckum komuteToMm no ctaHgaptusaumm TK 044 «AkkymynaTopel U batapeun»

3 YTBEPX/EH W BBEJEH B IENCTBWE Mpukasom denepansHOro areHTCTBa No TEXHUYECKOMY pe-
rynupoBaHuio U MeTponorin ot 27 uions 2023 r. Ne 587-ct

4 HacTtodwmin cTaHoapT MOeHTUYeH MexayHapogHomy ctaHgapty M3K 60086-5:2021 «Bbatapeun nep-
BuYHbIe. YacTe 5. be3onacHocTs BaTtapen ¢ BogHeiM anekTponutoMy (IEC 60086-5:2021 «Primary batteries —
Part 5: Safety of batteries with aqueous electrolyte», IDT), Bkntouas TexHudeckyro nonpaeky Cor 1:2022.

TexHuyeckas nonpaeka K yKkasaHHOMY MeXAyHapoOHOMY CTaHOapTy, NpUHATasa nocne ero opuumans-
HOW NyOnuKaLuK, BHeCceHa B TEKCT HACTOSILLEero cTaHAapTa v BulgeneHa ABOWHOM BepTUKanbHOM NMMHKWEN, pac-
NMOMOXEHHOW Ha MOMSAX HaNpPOTUB COOTBETCTBYIOLLEro TeKcTa, a 0bo3HayeHne v rog ee NpuHATAS NpUBeaeHsl
B CKOOKax nocre cOOTBETCTBYHIOLLErD TEKCTA.

HavmeHOBaHMe HacToAWEro cTaHaapTa M3AMEHEHO OTHOCUTENBHO HAMMEHOBAHUA YKA3AHHOIO MeXay-
HapogHoro ctaHgaprta ansa npuseneHus B cooteetcteue ¢ FTOCT P 1.5—2012 (nyHkT 3.5).

[Mpy NpUMEHEHUM HACTOSLLEro cTaH4apTa PEKOMEHOYETCH UCMOMb30BaTh BMECTO CChINOYHBIX MEXOY-
HapoAHbIX CTaHOApPTOB COOTBETCTBYOLME UM HaLMOHalbHbIE CTaHAAPThIl, CBeAEeHUs O KOTOPbLIX NpUBEAEHb! B
JononHuTensHoOM npunoxeHun OA.

[ononHuTenbHble CHOCKA B TEKCTE HACTOSLLEro cTaHhapTa, B TOM YMCne BblAeneHHble KYPCUBOM, NpK-
BeOeHbl AN NOACHEHWA TEKCTa opuruHana

5 BSAMEH rOCT P M3K 60086-5—2019

MNpasuna npumeHeHUss Hacmosaweao cmaHdapma ycmaHosneHsl 8 cmamse 26 @edepanbHO20 3aKOHAa
om 29 uwoHa 2015 a. Ne 162-®3 «O cmandapmu3sayuu 8 Pocculickoli ®edepauyuuy. MHgopmalus o6 u3-
MEHEeHUSX K HacmosiwemMy cmaHdapmy nybrnukyemcs 6 exez00HOM (M0 COCMOSHUK Ha 1 aHeaps mekyuieao
e2o0a) uHghopMayuoHHOM yKazamene «HayuoHanbHble cmaHdapmsbi», a oguyuanbHbil MeKkcm usMeHeHul
U ronpasoK — 8 eXeMecAYHoOM UHOPMayUOHHOM yKkaszamene «HayuoHanbHbie cmaHdapmei». B criyvyae
nepecMompa (3aMeHbl) Uu OMMeHbl Hacmosauw,e2o cmaHdapma coomeemcemeyroujee ysedomieHue bydem
onybnukogaHo 8 bnuxaluwem 6bINycke eXeMecsyHo20 UHGOPMaUUOHHO20 ykaszamens «HayuoHanbHble
cmaHOapmsi». Coomeememayow,as UHGhopmayus, yeedoMIeHUe U MeKCmbl pa3Mewaimcs makxe 8 UH-
ghopmauuoHHoU cucmeme obuieao nonk30eaHus — Ha oguuuansHoM calime @edepanbHo20 azeHmcemea rno
MexXHUYECKOMY peaynuposaHuro U Memponoauu 8 cemu MiHmepHem (www.rst.gov.ru)

© 1S0, 2021
© OdpopmneHue. ®IBY «MHcTUTYT cTaHgapTuzayunuy», 2023

HacToawwmin ctaHgapT He MOXeT ObITb MOMHOCTLIO UMK YACTUYHO BOCMPOU3BEOEH, TUPaXXMNPOBAH U pac-
NMPpOCTpaHeH B Ka4vecTBe OC*)MLI,MBJ'II:HOFO n3naHua bes pa3pelieHunsa <De,qepaanoro dreHTCcTBa no TeXxHNn4ecko-
MYy perynmpoBaHvMi 1 METPOJIOTUA
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BBepeHue

KoHuenuua 6e3onacHOCTU TECHO CBA3aHa ¢ obecnevyeHnem COXpaHeHUs KU3HU 1 300P0BbSA NAER U OT-
cyTcTBKSA yuwepba 300p0OBbKD, UMYLLLECTBY UMK OKpyXatollen cpege. HacToswmin ctaHaapT SBMAAETCs YacTbio
cepun ctangaptoB M3K 60086, pacnpocTpaHsaeTcs Ha NepBUYHbIE aneMeHThl 1 baTapen ¢ BOOHbIM 3MEeKTPOo-
NUTOM W ycTaHaBnueaeT TpeboeaHMa 6e30nacHOCTU U MeToAbl UCMbITAHWIA B COOTBETCTBUM C peKOMeHaaL -
amn MCO/M3K 1 cooTBETCTBYIOLLMX HALMOHAMBHBIX U MEXAYHapOAHLIX cTaHgapToB. B HacTosAwmin cTangapT
BKITKOYEHBI pEKOMEHALUKN MO NPOEKTUPOBaHKI0 BaTapeiHbiX 0TCeKoB 0DOpYAOBaHUS, YyNakoBKe, obpalleHuto,
CKNagupoBaHWU0 U TpaHCcnopTUpoBaHuo baTapei/anemMeHTOoB.

BezonacHocTe — 310 BanaHc Mexay OTCYTCTBMEM HEMPUEMIEMOro puUcka Ana 300POBbLA YeroBeka u
TpeboBaHUAMM, NPeabABNAEMbIMA K npodykunu. CnegyeTt y4uTbiBaTh, 4TO abcomnoTHOW 6e30nacHoCTH He
cywecTByeT. [laxke npu BbicoYallueM ypoBHe ©e30MacHOCTU NPoAyKUUSt MOXEeT OblTe TOMbKO OTHOCWUTENBHO
DezonacHa, NoaTOMy Npu pa3paboTke, NpMMeHeHUW, obpalleHnn, ynakoBKe, CKIIagnpoBaHUM U TPAHCMOPTHU-
pOBaHWK CcrieqyeT OLUEeHUBaTL ypOBEHb pUcka U Be30nMacHOCTM NPoaYKLWK.

B cBA3M Cc TeM, YTO CyLLeCTBYIOT pasnuyHble acnekTel 6e30MacHOCTN, HEBO3MOXHO YCTaHOBUTbL Habop
TOYHbIX TpeboBaHWA U pekoMeHdaunin ana obecneveHus 6e30NacHOCTM B KaXOOM KOHKPETHOM cny4vae. Tem
He MeHee, HaCTOALWMA CTaHAapPT, ecnu cnegoBaTh NPUMHLUMAY «HE0BX04MMO MCMONbL30BaTh, €CNN 3TO NpuMe-
HUMO», MOXHO NPUMEHSATbL ANS NOATBEPXAEHWs1 COOTBETCTBUS NpoayKuumn TpeboBaHnsAM He30onacHoCTu.

M purMeHaHne — Marotoeutensam OGOpy,ElOBaHHH W ucnelTatenbHbIM ﬂaﬁOpaTOpHﬂM MOXEeT I'IOTpeGOBaThCFI
nepexo,l:\anFl nepuog (He bonee AOBYX J'IBT) Ana npueeneHuAa NpomM3BoacTBa v ucnblTaTensHoOW BGasbl B COOTBETCTBUE C
TDBGOBaHMHMM HacToALlero ctaHgapTa. PEKOME.‘H,Q&LI,VIM no NpMMeHeHWKo NepexoaHoro neproaga OTHOCATCA K Ta6J'IVILI,E.‘ 7.

v
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HAUMWOHANBbHBIA CTAHOAPT POCCUUCKON OEOEPALUMN

BATAPEW NMEPBUYHbIE

YacTtb 5

3neMeHTbI U GaTGPEM C BOOHbLIM 2NEKTPONMUTOM.
Mapxupoaxa, TPESOBaHMﬂ 6e3onacHoOCTU U MeToAbl UCNbITaHUNA

Primary batteries. Part 5. Cells and batteries with aqueous electrolyte. Marking, safety requirements and test methods

Data BeepeHuna — 2023—12—01

1 O6nacTtb NpUMeHeHnA

HacToswmiA cTaHgapT pacnpocTpaHsieTcsl Ha NepBUYHbIe aNeMeHTbl U BaTapen ¢ BOAHbIM 3MEeKTponu-
TOM (Oanee — anemeHT, baTtapes) n yctaHaenueaeT TpeboBaHua Be3onacHOCTU, KOTOpble credyeT cobnio-
AaTtb Npu NpegHazHa4yeHHOM MCMNOMb30BaHWKM U BO3MOXHOM MPELCcKasyeMOM HernpaBunbHOM MCNOMbL30BaHUM,
a Takke TpeboBaHWA K MapKUPOBKE U MeTOdbl UCMbITAHWA.

2 HopmaTuBHbIE CCbINKH

B HacTosiLleM cTaHgapTe UCMNONb30BaHbl HOPMATUBHbIE CChINKM Ha cnefyolue cTanaapTel [Ans gatu-
POBaHHbIX CChINOK MPUMEHSIHOT TOMLKO YKasaHHOe M34aHUe CCbINOYHOro cTaHaapTa, Ana HedaTUPOBaHHbBIX —
nocregHee usgaHue (BKM4Yas BCe U3MEHEHUS)):

IEC 60086-1:2015*, Primary batteries — Part 1: General (batapen nepBuyHble. Hactb 1. Obwyme Tpe-
toBaHusA)

IEC 60086-2:2015**, Primary batteries — Part 2: Physical and electrical specifications (batapeu nep-
BUYHbIE. YacTb 2. DU3NUYECKUE U INEKTPUYECKUE XapaKTEPUCTUKM)

3 TepMuHbI U onpeaeneHus

B HacTosfleMm cTaHgapTe NpUMEHEHbI CreayoumMe TeEpMUHEI C COOTBETCTBYOLWUMK OnpeaeneHusiMu.

MCO n M3K BegyT TepMuHonorudeckue 6asbl JaHHbIX ONSA UCNONB30BaHUA B CTaH4APTU3aLUKM No cne-
OyHOLWWM agpecam:

- Onektponegua M3K: goctynHa Ha http://www.electropedia.org/;

- nnatdgopma oHnanH-npocmotpa MCO: gocTynHa Ha http://www.iso.org/obp.

3.1 baTtapes (battery): [iea unu 6onee aneMeHTOR, N0 KpalHel Mepe OOWH U3 KOTOPbLIX ABMSETCA 3rek-
TPOXUMUYECKUM, 3MNEKTPUYECKU COeQUHEHHbIX MeXay coboi M pasMeLLeHHbIX B Koprnyce, CHabXeHHOM BbIBO-
OaMu, MapKUPOBKOW, 3aLUTHBEIMM YCTPONCTBAMM U T. M., HEOOXOAMMBIMU AN €€ UCMONbL30BaHUA.

[M3K 60050-482:2004, ctatbsa 482-01-04 [1], onpegeneHne TepMUHa N3MEHEHO]

3.2 puckoBbil anemeHT (button cell; button battery): ManeHbkuii Kpyrnbiil 3NeMeEHT C BOAHbLIM 3M1EKTPO-
nuToM, B KOTopoM(0i1) obLiasi BelcoTa MeHee guameTpa.

MpumeuyaHune— CM. TEPMUHBI «MYTOBUYHBIA aNeMeHT» («nyroBuuHan batapen»), «MMTUEBbIA MOHETHbIW ane-
MeHT» («nuTneBasn MoHeTHas batapena») B M3OK 60086-1 n M3K 60086-2.

* 3ameneH Ha |EC 60086-1:2021.
™ 3ameneH Ha |IEC 60086-2:2021.

MapaHune ochbuumnansHoe
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[M3K 60050-482:2004, ctatba 482-02-40, TepMUHONOrM4Yeckas cTaTbs W3MEHEeHa: UCKMYeH BTOPON
TEPMWUH «MYrOBUYHBIFA 3NEMEHT», onpedeneHue U NpMMedYaHne n3amMeHeHsl|

3.3 anemeHT (cell): MNpocTenwee gyHKUMOHANbLHOE YCTPOWCTBO, COCTOsLEe U3 COOpPKM 3NeKTpoaoB,
3MNeKTPOnuTa, Kopnyca, BLIBOOOB M 0DObIYHO CenapaTtopoB, SBNAKLLIEECSH NCTOMHUKOM 3MEKTPUYECKON 3Hepruu,
nony4yaemon nytem npamMoro npeobpaz0BaHUs XMMUYECKON SHEPTUN.

[M3K 60050-482:2004, ctatba 482-01-01, TepMUHONOrMYecKas cTaTba U3MEHEHA: UCKITIYEHO NpuMme-
yaHue]

3.4 cocTaBnswwWwmi anemeHT (component cell): OnemeHT, BXoasLWw M B cocTas baTtapeu.

3.5 uMnuHgpu4eckuit anemeHT [6aTapes] (cylindrical cell; cylindrical battery): Kpyrnbiin anemeHT unu
batapes, B koTopoM(oi) obLias BeicoTa paBHa unu bonee guameTpa.

[M3K 60050-482:2004, ctaTtba 482-02-39, TepMMHONOrMYyeckas cTaTesl UBMEeHeHa: B onpeaeneHum Tep-
MWH «3NEeMEHT» 3aMeHEeH Ha TEPMWUH «KPYrTiblid aneMeHT unn 6atapesn»]

3.6 npepHa3zHa4veHHOe ucnonb3oBaHue (intended use): Mcnonb3oRaHWe NpoaykTa UMM CUCTEMBI B
COOTBETCTBMM C NMPEAOCTABMNEHHON MHOpMaLnen, Mnn B OTCYTCTBME Takow MHdopMauWMy nocpencTBoM B
BonbLWKHCTBE CNyYaeB npegnonaraemeix 3aKOHOMEPHOCTEN MCMNONb30BaHMUA.

[PykoeopctBo MCO/MBK 51:2014, nyHkT 3.6 [2]]

3.7 HomuHanbHoe HanpsikeHue U, [nominal voltage (of a primary battery) U, ]: YcraHoBrneHHoe ycnos-
HOEe 3Ha4yeHne HanpsKeHWs, NpMMeHseMoe Ana MAeHTUdUKaLMK anemMeHTa, batapen UNU 3nNeKTpoXUMHYe-
CKOW CUCTEMBI.

[M3K 60050-482:2004, ctatba 482-03-31, TepMuUHONoOrMdeckasa ctaTba M3aMeHeHa: gobaeneHo obosHa-
yeHne U, n B ckobkax npuseaeHa obnactb NpUMeHeHns «nepsnyHon batapeun»]

3.8 nepBUYHbIA 3nemMeHT [6aTaped] (primary cell; primary battery): 3nemeHnt unu 6Gartapes, He
npegHas3HayYeHHbIA(aa) Ana anekTpu4ecKon Nog3apaaku.

3.9 npuamaTuyeckun aneMeHT [6aTapesn] (prismatic cell; prismatic battery): SnemeHT unu bartapes,
uMerLwmin(an) dopMy napannenenuneia, rpaHy KOTOPOro UMEeRT MNPSMOYTONbHY dOpMY.

[M3K 60050-482:2004, ctaTtha 482-02-38, TepMMHONOrMYeckas cTaTbl U3MeHeHa: B onpegeneHum go-
DaBneHbl TEPMUHbI «3NeMeHT» 1 «baTapes», UCKMKYEH TEPMUH «KBanuduumupyeTcas]

3.10 3awmTHOEe ycTponcTBO (protective devices): YCTPONCTBO, Takoe Kak NpefoxXpaHuTenb, ANOL Ui
OPYrof 3NeKTpUYecKnin NNU 3NEeKTPOHHbBIA OrpaHWYnTENb TOKa, NpefHa3Ha4YeHHoe AN NpepbiBaHus Toka B
3MNEeKTPUYECKON Lenu.

3.11 BOo3MOXHOEe NpeAcKa3yemMoe HenmpaBUNbHOE NCcNoNb3oBaHue (reasonably foreseeable misuse):
Vicnonb3oBaHWe NpogyKTa UM CUCTEMbI HE NPeaHa3Ha4YeHHbIM NOCTaBLUMKOM 0Bpa3oM, HO YTO MOXET BbiTb
crnencTBueM Nerko NpefackasyemMoro NnoBefeHns YenoBeka.

[PykoBogctBo MCO/MBK 51:2014, nyHKT 3.7, NYHKT M3MEHEH: UCKITOYEHO NpUMedaHne]

3.12 kpyrnbii anemeHT [BaTapesn] (round cell; round battery): 3nemeHT unmn Gatapes ¢ NonepeqHbIM
cedyeHnem B hopme Kpyra.

3.13 BbesonacHocTb (safety): OTcyTcTBME HEQONYCTUMOrO PUCKa.

[PykoeogctBo MCO/M3K 51:2014, nyHkT 3.14]

3.14 Hepa3psxeHHbIA anemeHT [6aTtapesn] (undischarged): CocTosHue nepBU4HOro(o) anemMmeHTa
[6aTapeu] npu rmybuHe paspsga 0 %.

4 TpeboBaHMA be3onacHOCTU

4.1 KoHcTpyKuma

4.1.1 O6wKMe nonoxXeHuUn

BaTtapen 0OmKHbI OblTb CKOHCTPYMPOBaHbI Takum o6pas3om, 4ToObl OHWM He NMpeacTaBMAsM ONacHOCTU B
YCMOBKUSIX HOPMAMNbHOIO NPpUMEHEHWUS (MpegHa3HaYeHHOMo UCNOMb30BaHKS).

4.1.2 C6poc gaBneHun

B koHCTpykumu BaTapei gomkHa ObiTe NpegycMoTpeHa qyHKLMA cbpoca gaBneHus, UM OHWM JOIMKHEI
BbITb CKOHCTPYMPOBaHbL! Takum obpasom, 4Tobel Bein 0becneyeH cbpoc N3BLITOYHOrO BHYTPEHHETO AaBIEHUA
NPy AOCTMXKEHWW YCTAHOBIEHHOTO 3HAa4YeHKsA CO CKOPOCTLIO, UCKIToYatoLWw el BO3MOXKHOCTL B3pbiBa. Ecnu ana
TOro, 4Tobbl PUKCUPOBATL INEMEHTEI BHYTPU HapyXXHOro kopnyca 6atapeun HeobxoaUMO UHKaNcynupoBaHue,
TO NPUMEHsIEMble TepMeTUK U MeTo hMKcaLMM He OOSMKHbI MPUBOAMTL K NeperpeBy baTtapen BO Bpems HOp-
ManbHOro yHKLMOHMpOBaHMs unu GnoknpoeaTte cbpoc AaBneHus.

2
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MaTepuan Kopnyca GaTaDE.‘VI n/vnm Kopnyc 6aTapeM B OKOH4YaTenbHOM BMOE OOIMKHBI COOTBETCTBOBATDL
crnegywuiemy TDEGOBBHMI-OZ npwv C6DOC€ AaBrieHWA B OOHOM MKW HECKONbKUX anemMeHTax Kopnyc SaTapeM He
[OmKeH npeactaBiiATe ONAaCHOCTHK.

4.2 MNnaH KayecTBa

MaroToBuTENb OOMKEH NOATOTOBUTL W BHEOAPWUTL MilaH Ka4yecTBa, yCTaHaBJ'IMBENOLLWIFI npouenypbl npo-
BEPKW MartepunanoB, KOMNOHEHTOB, 3NeMeHTOB U 6aTapeb7| B X04e npou3BoaCcTBa, KOTOpblEe cneayet npume-
HATb B npoueccax npon3soncTtBa KOHKPETHOro Tuna GaTEDEﬁ. B cBA3u ¢ TEM, 4YTO M3rOTOBUTENMb OTBEYAET 3a

BesonacHocTb npoaykuun, oH OJKeH oueHMBaTb CBOW MPOM3BOACTBEHHbIE BO3IMOXHOCTM M OCYLWECTBIAThL
HEOSXO,EI,MMOE yrnpaselieHne npoueccamMn.

5 TpeboBaHua kK obpasuam

5.1 O6wume nonoxeHuA

Ot6op obpa3yoB NpoBOASAT U3 MapTUKM BbINYCKAEMOW NMPOAYKLMM B COOTBETCTBUM C MPUHATLIMU CTa-
TUCTUYEeCKMMKU MeTogamu. OBpasubl AOMKHBl COOTBETCTBOBaTL TpeboBaHMAM K pazmepamMm W HanpsKeHuto
pasoMKHYTOM Lienu, yctaHoBneHHsIM B M3K 60086-2. O6pasupl, He oTBevaloLmMe AaHHbIM TpeboBaHuam, yaa-
NAKT 1 3aMEHSAKT Ha HOBLIE.

5.2 Yucno obpa3uoB ons TUNOBbIX UCNbITAHWUA

Yucno oﬁpasu,os n Ana TUMNOBbLIX UCMNbITAHWA — B COOTBETCTBMA C PWUCYHKOM 1.

KoHTponke HanpsxeHus
pa3oMKHyTO# uenu (n=70),
KOHTpONb pasmepos (n=70)

MpegHasHaveHHoe BoamoxHoe
UCMONb30BaHne npenckasyemoe
HenpaBunLHoe
WCMONb30BaHWe
MenbiTaHue A.
OnekTpuyeckue
P WMeneitadve B-1. | WcnbitaHue B-2. W
vcnblTaHus McnbitaHuwe C*,
(XpaHeHHe MexaHuueckue | MexaHuueckve e mimstas
nocne McnbiTaHuA NCNbITaHNA :g:_l I:TI:;H”;M
Ha BuMOpauuo
4acTU4HOrO (na ynap) ( paLg) (n=5)
UCMONb30BaHUS) (n=5) (o=
(n=5)
Mcnbitanue D. Wenerrasue E
i Menbitanue F.
3nekTpudeckue BnekTpudeckme KMenbiTanue G.
UenbITaHus et s Anektpuuecke | MexaHuueckue
(ycTaHoBka (BHEIWHEE MCMbITaHUA WCTIbITAHKA
B peBEpPCHOM KOpOTKOe (nepepaspsg, 3 (cBOBOOHOE
HarpagneHuu, aameikanne) | M- MPMMeaHme )| napenve)
cm. npuvesaHie 1) (n=5) {n=20) (n=5)
(n=20)

MpumedyaHuns

1 YeTblpe anemMeHTa, CoegnHeHHbIe NOcneaoBaTernsHO, OOWH U3 KOTOPLIX YCTaHOBMEH ¢ 0BpaTHON NONApHOCTLIO (B
peBepCHOM HanpasreHun). [ins UCbITaHWiA MPUMEHSIKOT NSATb KOMMINeKToB 06pasLoB.

2 qubipe anemeHTa, coeMHeHHble nocnegoearenbHO, OOWH M3 KOTOPbLIX pa3paXeH. LOna ucnbiTaHui NPUMEHAT
NATE KOMMNIMEKTOB 06pa3u,0t3.

PucyHok 1 — Yucno o6pasyoB Ans TUNOBLIX UCNbITAHWA
" WenpaeneHa ownbka opurMHana.
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5.3 Banugauusa

McnbiTaHua Gatapei/anemMeHTOB NPOBOASAT B COOTBETCTBMM C TpeboBaHUsIMKM HacTosllero ctaHgapTa.
PeaynbTaTthl NPOBEAEHHbBIX MCMbITAHWIA PAcNpOCTPaHAT Ha Bbinyckaemble HaTapew/aneMeHTsl 4O TeX nop,
noka He OyayT BHECEHbl U3MEHEHMUS B MX KOHCTPYKLMIO MM NepecMoTpeHbl TpeboBaHmaA K HUM.

TUNOBbLIE UCTLITAHWA MPOBOAAT:

a) ecnu npu M3MEHEHUN TEXHWYECKUX XapaKTepucTuk baTapewu/anemMeHTa Npon3oLWno n3aMeHeHue ee/
ero maccel 6onee yem Ha 0,1 r unu 20 % maccel (B 3aBMCMMOCTIM OT TOMO, B Kakyto 4acTb barapeu/anemeHTa
BHECEHO Gonblle U3MEHEHUA — B KaTOA, aHOQ WK 3MNEeKTPOuT);

b) M3MeHeHWe TEXHWYECKMX XapakTepUCTUK baTapewn/anemMeHTa MOXKET NPMBECTM K OTKazy B Niobom 13
UCMNbITAHWUK;

C) HeoOXxoouMOo NpoBedeHMEe HOBLIX UCMbITAHWI MPU YCTaHOBNEHWE HOBLIX TpeboBaHwui;

d) nsmeHeHue TpebGoBaHuit kK BaTapee/aneMeHTy MOXET NPUBECTU K OTKA3Y B NHOGOM U3 UCTBITAHUA.

6 Metoabl UCNbITAHUA U KPUTEPUMN COOTBETCTBUA TPebOBaHMAM De30nacHOCTH

6.1 OGwme nonoxeHnA

6.1.1 NMpuMeHUMOCTE METOAOB UCNbLITAHUNA

MaTtpuua npMMeHMMOCT METOLOB UCMbITAHWIA NpKBedeHa B Tabnuue 1.

B meTogax ucnbiTaHWii, ykazaHHbIX B Tabnuuax 2 1 6, MOgenupyioT yCIioBKUS NpegHazHa4YeHHOro UCMnosb-
30BaHWNA U BO3MOXKHOIO NPeAcKasyeMoro HempaeBuiibHOro UCNoNb30BaHnsa HaTapeii/anemMeHTOB.

Ta6nuua 1— MaTpuya NpUMEHUMOCT METOAOB UCMBITAHUA

O60o3Ha- Homu- MpUMEHMMOCTE METOAA UCTbITAaHUIA
YeHune Orpuua- MNonoxu- HansHoe dopma
ANEKTPOo- TenbHbI 3nekTponut TENbHbIN Hanps- batapewn/
XMMWUYECKON 3ANeKTpoa anekTpog KeHue Ha | anemeHTa B-1
cucTembl anemeHT, B a B-2 G L E 3 G
— LnHk (Zn) XnopucTbin Ownokenn 1.5 R X X x X x X %
aMMOHUWI. MapraHua
Xnopug umHka | (MnO,) B NR
Pr x x X x X x x
M x x x NR x NR x
A LnHk (Zn) XnopucTeii Kucnopog, 1.4 R x X x [NR|] x x X
aMMOHUK. (0,)
Xnopwva UuHKa B NR
Pr % x X X x x x
M x x X NR X % X
L LnHk (Zn) Mmppookuck Owokenn 1,5 R x X x % x X X
LWenovHoro mapraHua
MmeTanna (MnO,) B x x x [NR| x |NR| x
Pr x x X X X X x
M X % X NR X NR x
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OkoH4aHue mabnuus! 1

Obo3Ha- Homu- [MpUMEeHUMOCTbL MeToAa MCNbITaHMK
yeHue OTpuua- Monoxu- HansHoe dopma
anekTpo- TenbHbIA 3nNekTponuT TenbHbIA Hanps- batapew/
XUMUYECKOW anekTpog anekTpoq XeHne Ha | anemeHTa B-1
cUcTEMbI anemeHT, B A B-2 C D E F G
P UnHk (Zn) M'mopookuck Kucnopog 1.4 R NR
LLIEMNOYHOrO (O,)
R ETETIE B NR | NR | NR [NR| NR | NR [NR
Pr X X x X x x X
M NR
S UnHk (Zn) 'mopooknce Okcua 1,55 R X X x |NR| x |[NR| x
LLIeNOYHOro cepebpa B NR NR
x x X x x
MeTanna (Ag,0)
Pr X b X X X x x
M NR
Buabl neneliTaHui: B Hactoswen Ttabnuue npuBedeHbl chnegylolme
- A — amnekTpuyeckue (XpaHeHue nocrie 4acTUYHoro oBo3HaYeHuWs:
MCMONbL30BaHUA); - R — uunuHgpwyeckuid anemeHT (cM. 3.5);
- B-1 — MexaHu4eckune (McnbiTaHWa Ha yaap); - B — guckoBbiv anemeHT (cm. 3.2);
- B-2 — mexaHu4deckue (McnblTaHus Ha BUBpaumio); - Pr — npuamaTtuyeckuii anemeHT (cm. 3.9°);
- C — knumaTnyeckne (TepMOUWKNMPOBaHKWE); - M — mHoroanemeHTHas batapes;
- D — oanektpuyeckue (ycTaHOBKa B pPEBEPCHOM - X — WCNbITAHWUS NMPUMEHSIIOT;
HanpaeneHnn); - NR — mncnbiTaHus He NpUMEHSIIOT.

- E—anekTpuyeckne (BHELLHEe KOPOTKOE 3aMblKaHue);
- F — anektpuyeckue (nepepaspan);
- G — mexaHu4yeckue (cBobogHoe NageHue).

MNpy HeobxogummocTu criegyeT cobnogate YCNoBWMA paspsga, YCTAHOBMEHHbIE B UCMbITAHWW MO OMpegeneHuio
pabouux nokaszatenen M3OK 60086-2. He nognexaT UCMbITAHUAM OUCKOBLIE BaTapen/aneMeHThl 3MeKTPOXUMUYECKNX
cucteM L u S maccon mexee 3,5 .

6.1.2 TpeboBaHuAa Ge3zonacHOCTHU NPU NPOoBeAeHUU UCNbITAHUNA

NPEAYNPEXAEHWE — lMpu npoBegeHWM UCNbITaHUMWA MCMONb3YKT Npoueaypbl, KOTOpPble MOTYT
NPUBECTU K TpaBMe, ecfni He NpeAnpUHATL Mepbl NPeAoCTOPOXHOCTU, aAeKBaTHbIe cTeneHu onac-
HOCTH.

McnbiTaHMAa OOMXKHBI NMPOBOAWUTL TONMBKO KBanupMuMpoBaHHbIE U ONbITHbIE CMEeUUanucTbl, KOTO-
pble obecne4vyeHbl 3alMTON, a0EeKBaTHOW CTENEHU OMacHOCTM.

6.1.3 TemnepaTypa okpyxawLen cpegbl
Ecnu He ykasaHo MHoe, TO BCe UCMbITaHUA NPOBOAAT Npy TEMNepPaType okpy:atowwen cpedbl (20 £ 5) °C.

6.2 PexomeHOaunm no oLeHKe KpuTepueB COOTBETCTBUA

6.2.1 B3pbiB

BapblBOM cuMTalT MrHOBEHHLIA BbIGpoc TBepAoro BewecTea u3 nwbon yactu GaTapewn/aneMeHTa u
nepemMellleHue 3TOro TBEPAOro BelllecTBa Ha paccTosHMe bonee 25 cMm OT Hee/Hero.

6.2.2 BocnnameHeHue

BocnnameHeHUeM cuMTaroT Hanu4ne OTKpbITOro ropeHnsa Gatapen/anemMeHTa.

6.2.3 Teub aneKTponuTta

Teublo 3NEKTPONUTa CYMTAKOT HE3AaNNaHUPOBaHHOE BUOWMMOE BblAeneHue anekTponuTta u3 barapeun/ane-

MEeHTa.
" WcnpaeneHa owubka opuruHana.
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6.2.4 COpoc gasneHus

C6DOCOM AaBlieHNA CHNTAKT CHUXEHWne M36bITOYHOTO BHYTPEHHEro gaBneHnA 6aTapeM.’3nemeHTa cno-

COSOM, npegycmMoTpeHHbIM KOHCprKLI,V!E.‘f/'I Ansa npeortepalleHnd B3pbliBa.

6.3 MeTogbl UCNbITAHUA Ha Be3onacHOCTL npv npegHa3Ha4yeHHOM UCNONL30BaHUK

6.3.1 nepe‘-IEHb MeToooB MCMNbITAHUA Ha De3onacHoOCTb npu npegHa3Ha4eHHOM UCNONbL30BaHWUN

U KpUTEPUU OLLEHKWN pe3ynbTaTtoB MUCNbITAHUNA

Tabnuua 2 — I'IepeHeHb METOAOB UCMbITaHWK Ha Be30MacHOCTb npwv npegHa3Had4eHHOM MCNOorb30BaHWUN U KPUTEPUN

COOTBETCTBUA
OBosHaveHne Mopaenupyemeie ycnoeus HaumeHoBaHue 1 o6o3HavYeHne KpuTepus
meTtona MCNbITAHWIA npegHasHa4yeHHoro Mcnone3oBaHug COOTBETCTBMA
OnekTpuyeckue ncneita- A XpaHeHue nocne yactuyHoro | OtcyTtcTBue Teun anektponuTa (NL).
HKS MCMOnNb30BaHMA OtcytctBue BocnnameHeHus (NF).
OtcytcTBMe B3pbiBa (NE)
MexaHunueckne B-1 BoznelcTBuE MeXaHUYECKNX OtcyTtcTBue Teun anektponuta (NL).
UCNbITaHWA yOapoB Npu TpaHCNopTUpoBa- OrtcyTtcTeme BocnnamMmeHeHms (NF).
HUK OrcytcTteue B3pbiBa (NE)
B-2 BospevicTtene snbpaunu npu OtcytctBue Teun anekTponuta (NL).
TPaHCNOpPTMPOBaHUK OtcytcTBre BocnnameHenns (NF).
OtcytcTBre B3pbiBa (NE)
KnumaTudeckne C TepmouuMKnupoBaHue OtcytctBue BocnnameHeHnus (NF).
ucnbiTaHuA OrtcytcTeue B3pbiBa (NE)

6.3.2 MeToabl UCNbITAHUNA

6.3.2.1 MeTog ucnbiTaHnin A. XpaHeHue nocne YacTUYHOIo UCNoMNb30BaHMWs

a) CywHocTb MeToaa

B naHHOM meToge MCMbITaHWiA MOAENMPYIOT YCIOBKMSA, B KOTOPbIX 0bopydoBaHue (YCTPOWCTBO) BbIKMO-
YEeHO W YCTaHOBMEHHbIe B HeM BaTapen/anemMeHTbl YaCTUHHO paspsxeHbl. 3T baTapeun/anemMeHTbl OCTaBNAT
B 000OpyJoBaHUM Ha OANWTenbHOEe BpPems UK UX BbIHUMAOT M3 0DOpYLOBaHMA U XPaHAT ANMTENbHOEe BPeMs
oTaensHo oT obopynoBaHus.

b) MNMpoeegeHue ncnbiTaHWin

HepaspsikeHHbIn 06pasel, pa3psikaloT Ha CONpOTUBIEHNE, COOTBETCTBYHOLLEE HArpyske, kotopasa obe-
cne4ymBaeT HaMbONbLIYIO NPOOOSHKUTENbHOCTE UCMBITAHUIA B YCMOBUSIX, YCTAHOBIIEHHBIX AMS UCNbITAHUIA Ha
npuMeHeHue/onpeneneHus paboymx napametpos no M3OK 60086-2, oo Tex nop, Noka AnuTes ICTb pa3psja
He JocTurHeT ypoBHs 50 % Haubonbluero 3Ha4yeHWsi MMHUMAanbHOW CpedHel NpPOo4oIKMTENbHOCTH paspsaa
(CMPM). Oanee obpasey BoigepxusatoT B TedeHne 30 cyT npu Temnepatype (45 + 2) °C.

TemnepatypHbiil gonyck +2 °C npMMeHST AN nepuofa nogaepXaHus 3agaHHon Temnepatypbl. B ne-
pexoaHblin nepuoa’) gonyckaetcs kpaTKOBpeMEHHOE NPEBbILLEHUE 3afaHHOM TeMnepaTypbl.”

c) KpuTepuu COOTBETCTBUSA

B npouecce ucnbiTaHuin He JoMmKHbI ObITe 3ahMKCUPOBaHbI TEYb 3M1EKTPONMTA, BOCNIaMEHEHWE W B3PbIB
obpasua.

6.3.2.2 MeTog ncnbitaHuii B-1. Bo3gencTBue MexaHW4Yeckux yaapoB nNpu TPaHCnopTUPOBaHUK

a) CywHocTb MeToda

B pmaHHoOM MeToge ucnbiTaHWid mogenupyoT HebpexHoe obpalweHue (nageHue) ¢ obopynoBaHueM, B
KOTOPOM yCTaHOBMNeHbl baTapen/anemMeHTbl. YcrnoBus ucneitaHnin — no M3K 60068-2-27 [3].

b) MpoBeneHwe ucnbITaHUA

cnbiTaHuAM nofgBepratoT HepaspaXKeHHbIW obpasel. VcnblTaHua Ha MexaHUMYeckuin yaap NpoBogsT B
YCMNOBMSAX U C NapameTpaMn yaapa, yCTaHOBMEHHbIMW B Tabnuue 3, U B NocnefoBaTeNnbHOCTH, YKa3aHHOW B
Tabnuvue 4.

1) Cm. npuMmedaHue BO BBeeHWM HACcTOALWEro CtaHaapra.
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Tabnuua 3 — lNapameTpbl MEXaHMYECKOTO yaapa

YckopeHue

dopma UMnynbca yaapHOro yCKopeHus
MuHMManeHOe cpedHee 3HaveHve

MakcumansHoe (nMKoBoe) sHa4eHne
B nepssie 3 MC g, ( ) n

75 OT1 125 po 175 [MonycuHyconaaneHas

Mpumedvanne —g, = 9,80665 m/c2.

Tabnuya 4 — lNocrnegoBaTenbHOCTb MPOBEAEHUS UCTBITAHUA HA MEXaHWYeCcKuia yaap

Mpogonxu- Hanpaenexue
3Tan TEeNbHOCTb BO3OEUCTBUSA Yucno ygapos BusyaneHbIA KOHTPONL
BbIOEPXKN, Y yaapa
1 — — — [o Havana ucnbiTaHuh
2 — a Mo ogHOMY yOapy B KaXOoMm Ha- —
npasreHun
3 — a Mo ogHOMY yaapy B Ka)KOoOM Ha- —
npasreHun
4 — a Mo ogHoMy yOoapy B KadoMm Ha- —
npasneHun
o 1 — — —
6 — — — [1o oKOHYaHWM UCNbITaHWIA

@ MexaHW4YeckuWid yaap NpuKNagbiBaoT B KAXA0M U3 TPEX B3aUMHO NeprneHauKynNapHLIX HanpaBneHuii.

31an 1 — perncTpypyroT HanpsiKeHWs PpasoMKHYTON uenn no 5.2.

OT1ansbl 2 — 4 — k 0bpasuy NpuknagblBalT yaapbl ¢ NapameTpamu, NpuBeeHHbIMW B Tabnuue 3, U B
nocrnenoBaTenbHOCTM No Tabnuue 4.

3Tan 5 — obpasel BbiOEPKUBAKOT B TedeHne 1 u.

3Tan 6 — NpoBOASAT BU3yarnbHbIA KOHTPOMNb 06pa3sua U perucTpUpYIOT peaynsTaThbl UCMbITAHWA.

c) Kputepumn cooTBeTcTBMS

B npouecce ucnbiTaHnii He omkHbl ObiTh 3adhMKCMPOBaHbI TeYb 3NEKTPONUTa, BOCNNaMeHeHne 1 B3pbIB
obpasua.

6.3.2.3 Metop ncnoiTaHuin B-2. BozgencTterue Bubpaunn npu TpaHCNOpPTUPOBaHWM

a) CywHocTb MeToda

B gaHHOM MeTOfe ucnbiTaHUiA MOgenupyYoT Bo3dencTeme BMOpaL v npu TpaHcnopTMpoBaHumn batapew/
anemMeHTa. Ycnoeus ucnoitTaHuin — no M3K 60068-2-6 [4].

b) MNMpoeegeHwe McnbITaHWIA

McnblTaHMAaM nogBepraoT HepaspsikeHHbIn obpasel,.

VMcnbiTaHua Ha Bubpauuio NpoBOASAT B NOCNeA0BaTeNbHOCTH, YkasdaHHoW B Tabnivue 5.

MapameTpbl BUuBpauun: k obpasuy nNpuvknagbiBaldT NPOCTOE rapMoHU4eckoe konebaHue amMnnuTygon
0,8 MM ¢ MakcumanbHbIM pa3mvaxoM 1,6 MM; yacToTy konebaHWiA M3MeHAT co ckopocTeio 1 MTu/MUH B gMa-
nasoHe o1 10 go 55 'U; NpOAOMKMTENbHOCTL BO3AENCTBUA Ha obpasel, BUBpaLun BCero auanasoHa 4acToT oT
10 go 55 Ny m BosBpata o1 55 go 10 'y — (90 £ 5) MMH B Ka&XKOOM HanpasrieHuu.

Tabnuuya 5— lNMocnegoBaTenbHOCTL UCMbITAHWMIA Ha BUBpaLuMto

Mpogonxm- Hanpasnenune o
poA pan MpoaonkUTensHOCTE BO3AENCTBIMA u
Oran TenbHOCTb Bo3gencTeus BuayanksHblid KOHTPONb
Bubpaunn, MUH
BbIOEPHKM, Y Bubpauunu

[o Hayana ucnbiTaHu
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OkoHYaHue mabnuubi 5

Ul Hanpaenoring MpoaoMmKUTENEHOCTE BO3AENCTBUSA
3ran TeNLHOCTL BO3AeNCTBUSA poa SERAL MMH‘E‘ BusyansHbIi KOHTpONb
BbIOEPXKKM, Y Bubpaunn pauuy,
2 — 2 (90 £ 5) —
B KaXKOOM HarnpasneHuu
3 — a (90 £ 5) —_—
B Ka)JOM HanpasneHuu
4 — C (90 £ 5) —
B KaXKOOM HarnpasneHuu
5 1 — - T
6 — — — o oKOHYaHWW UCMBITAHUIA

2 Bubpaumio NprKnagbiBaioT B KaXKOOM U3 TPEX B3aUMHO NepneHankynapHBIX HanpagneHui.

3T1an 1 — perucTpupyroT HanpspKeHUst pasoMKHYTOR Lenu no 5.2.

OT1anbl 2—4 — K 0Opasuy npuknagsiBaloT BUOpaumio ¢ napameTpamu, NnpueBegeHHsiMy B 6.3.2.3, 1 B no-
crnegosaTtenbHOCTK Mo Tabnuue 5.

OT1an 5 — obpasel BbIAEPKUBAKOT B TeHeHne 1 .

3Tan 6 — NpoOBOAAT BM3yarnbHbIA KOHTPONk 0bpa3sua n perMcTpupyoT pe3ynsTaThl MCMbITAHWA.

c) Kputepumn cooTBETCTBUSA

B npouecce ncnbiTaHuii He AoMKHbI ObITh 3ahUKCMPOBaHbI TeYb 3MeKTponuTa, BoCnnamMmeHeH1e U B3pbiB
obpasua.

6.3.2.4 Metop vcnbiTaHnin C. TepMOLMKNUMPOBaHWe

a) CywHocTb MeToaa

B gaHHOM MeToAe ucneiTaHWi OLEeHNBAKT CTOMKOCTL BaTapen/anemMeHTa K TepMOLMKITMPOBAHMWIO 1 CMOo-
coBHOCTbL COXpaHATE FEPMETMYHOCTL KOpnyca.

b) MpoBeneHwe ncnbiTaHUA

WcnbiTaHnam nogsepratoT HepaspsxeHHbIn obpased.

MNpoBoaaT TepMoUMKNMpoBaHue obpasua B COOTBETCTBUM C nepedncneHusMu 1)—7), n/unv pucyHkom 2.
lMpouedypa TepMOLMKIMPOBAHNS:

1) obpasel NnomeLLaT B KNMMaTUHECKYO KaMepy, TeMnepaTypy B koTopon nogHumatoT go (70 £ 5) °C
3a Bpems t; = 30 MuH;

2) ycTaHOBIEHHYI B Kamepe TeMneparypy NogaepxuBsaloT B TeueHne t, =4 u;

3) TemnepaTypy B kamepe cHuxkaioT 8o (20 £ 5) °C 3a Bpems f; = 30 MUH 1 MOAAEPKUBAIOT €€ B TeYeHue
ty=2u;

4) Temneparypy B kamepe cHwxkaloT Ao MuHyc (20 + 5) °C 3a Bpema t; = 30 MVH 1 NOAAEPKMBAIOT ee B
TeyeHue t2 =4 y;

5) TemnepaTypy B kamepe nosbiwatoT fo (20 + 5) °C 3a Bpems t; = 30 MuH;

6) mpoBRogAT ele AeBATh LMKIOB BhilUeyKa3aHHbIX UCMbITaHWN;

7) MO OKOHYaHWUW [ecAToro uukna tatapeuw xpaHAT B TeveHue 7 CyT, 3aTeM MPOBOAAT BU3yanbHbIN
KOHTpOnb.
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70°C

20°C

-20°C

t1 t3 t 1

—
[av]

~
-

£y =30 MuH, t, =4y, t3=24

PucyHok 2 — lMpouenypa TepMOLMKIMPOBaHKSA

c) KpuTepumu cooTBETCTBUSA
B npolecce UCMbITaHWIA He OOMKHbI BbiTh 3ahUKCUPOBaHbLI BOCNNIAMEHEHWe U B3pbiB o6pa3sua.

6.4 MeTogbl UCNbLITAHUA Ha Be30NacHOCTL npv BO3IMOXHOM nNpeacKasyeMOM HenpaBUINbHOM
ncnonb3oBaHUA

6.4.1 l'Iepequb MeToOoOB MUCMNbITAaHMA Ha 6e30NacHOCTbL npu BOZMOXHOM npegckasyemMom Henpa-
BUIMbHOM UCNOMNb30BaHWUU U KPpUTEPUU OLUEHKW pe3ynbTaToB MUCNbITaHUA

Tabnuya 6 — ﬂepe‘-IEHb MEeTOAOB UCMbITaHWA Ha BeaonacHOCTb npx BO3MOXHOM NpeackasyemMom HernpaBuinbHOM UC-
none3oBaHUU U KPUTEPUKU COOTBETCTBUA

i Mopgnupyameie. yeNnaKa Ba3MOHGr0 HaumeHoBaHue u 0603HaqYeHme Kputepus
O6o3HayeHne MeTOda UcnblTaHKUN npeackasyemoro HenpaBunsHOro
COOTBETCTBUSA
ncnonb3oBaHUA
OneKkTpuyeckue uc- D YctaHoBka B peBepcHoM Hanpae- | OtcyTcTBue BocnnameHeHus (NF)
nbITaHUA neHun OTtcyTcTBMe BapkiBa (NE)?
E BHellHee kopoTkoe 3amblkaHne OrtcyTcTBue BocnnameHeHus (NF)
OrtcyTcTeue B3pbiBa (NE)
F Mepepaspsan OrcyTcTeue BocnnameHeHus (NF)
OrtcyTcTBEuKe B3pbiBa (NE)
MexaHuyeckue G CeoboaHoe nageHve OrcyTcTeue BocnnameHeHus (NF)
McnblTaHms OTcyTtcTeue B3pbiea (NE)
@ Cm. npumedaHue 2 k 6.4.2.1, nepeuncrnexue b).

6.4.2 MeTogbl UCNLITAHUNA

6.4.2.1 NcnbiTanne D. YcTaHoBKa B peBepCHOM HanpaBneHWy (ANns 3NemMeHTOB, COedMHEHHbIX nocne-
JOBaTENLHO)

a) CywHocTb meToaa

B naHHOM MeTofe UCMbITAaHUIM MOLEenupYoT YCTAHOBKY B PEBEPCHOM HanpaeneHun (c obpaTtHoi nonsp-
HOCTbIO) OQHOTO 3M1IeMeHTa U3 KOMMMeKTa.

b) MpoBegeHne UCMbITAHWIA

O6pasLbl AOMKHbLI BbITh OOHOM W TOM e MapKW, OAHOro M TOro e TUMa U U3roToBMNeHbl OAHMM U TeM
e uaroToBuTeneM. YeTbipe HepaspsikeHHbIx 06pasua COefuHAT NOCNenoBaTensHo B cOopKy TakMMm 06-
pa3om, utobbl oguH obpasel (B1) 6bin ycTaHOBNEH B pEBEPCHOM HanpaeneHuun (c obpaTHoi NoNApPHOCTLIO),
KaK NMokazaHo Ha pucyHke 3. MNonydeHHyto cOopKy OCTaBNAT B 3aMKHYTOM COCTOSIHUK B TedeHue 24 4 unuv o
Tex nop, noka TemnepaTtypa NOBEPXHOCTU MCMbITyeMoro obpasya He AOCTUrHeT TeMnepaTypbl OKpyXatoLei
cpenbl.

ConpoTueneHne coeanHUTENbHoR uenu — He bonee 0,1 OMm.
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PucyHok 3 — Cxema cOopKM € yCTaHOBKOM ogHOro obpasla B peBepCHOM HanpasneHuu
(4eTblpe obpa3sua coegnHeHbl NOCNeNOBaTENBHO)

MpumeyvarHun

1 Ha cxeme, npuBegeHHON Ha pUCyHKe 3, CMOOENMPOBAaHEI YCNOBUA BO3MOXHOMO NPeAcKasyeMoro HenpaBunbHOro
MCMOMNb30BaHWA 3MEMEHTOB.

2 lNepBUYHbIE ANEMEHTbLI CKOHCTPYMPOBaHbl 6e3 BO3MOXHOCTM MX 3apsda. pu aToM ycTaHoBKa aneMeHTa B pe-
BEPCHOM HanpaeneHWW Npy nocregoBaTenbHOM COeAUHEHMN C Tpems v bonee anemMeHTaMn MOXeT NPUBECTU K 3apsgy
anemeHTa, yCTaHOBNeHHOro pesepcHo. CneayeT yunThiBaTh, YTO KOHCTPYKUMEN UMnuHapuYeckux 6aTapeil npegycMmoTpe-
HO CHUXXEHWE YPE3MEPHOro BHYTPEHHETO AABMNEHUS, HO B HEKOTOPbIX CNyYasX MOXET NPOM3ONTH B3PbIB.

c) Kputepuu cooTBeTCTBMSA

B npouecce ucnbiTaHWMA He OOMKHbI BbiTh 3adMKCUPOBaHbLI BOCNaMeHeHWe U B3pbIB 0bpasua.

6.4.2.2 VcnbiTaHve E. BHelHee KOPOTKOe 3aMblkaHue

a) CywHocTb MeToaa

B gaHHOM meToge MCMbITaHWIA MOAENMPYIOT BHELLHEe KOPOTKOe 3aMblkaHue DaTtapen/anemeHTa, KoTo-
poe MOXET NPOU30NATM NPU EXeOHEBHON SKCMnyaTauuu.

b) MpoBegeHWe UcnbITaHUA

HepazspsikeHHbln 0bpasel coequHsoT ¢ ApyrMMy obpasuamu B cOOpKy cornacHo cxeme, NpUBELEHHON
Ha pucyHke 4. MNony4eHHyo cbopKy OCTaBNAT B 3aMKHYTOM COCTOSIHMUW B Te4eHue 24 4 unu 4o Tex nop, noka
TeMnepartypa NoBepxHOCTH UCMbITyemMoro obpasua He AOCTUIHET TeMnepaTypbl OKpyKatoLlen cpegbl. Conpo-
TUBNEeHWe coeguHuTenbHon uenu — He bonee 0,1 Om.

PucyHok 4 — Cxema cbopku Ans UCMbITaHWMA HA BHELLHEee KOPOTKOe 3aMblKaHue

c) Kputepumn cooTBeTCcTBUS

B npouecce ncnbiTaHWii He OOMKHbI ObiTh 3aMKCUMPOBaHbI BOCNNamMeHeHWe 1 B3pbiB 0Opa3ua.

6.4.2.3 WMcneitaHue F. MNepepaspsan

a) CywHocTs meToga

B maHHOM mMeToge ucnbiTaHnii MOGENVPYIOT YCNOBUS YCTAHOBKK paspsiKkeHHoW(oro) batapen/anemeHTa
rnocrnegoBaTenbHO B Lemnb C He3apsKeHHbIMW baTtapeamMu/anemMeHTamMu [T.e. 0oQHOBPEMEHHas COBMEeCTHas 3KC-
nnyatawums 3apsKeHHbIX (HOBbIX) W He3apshKeHHbIX (CTapbix) baTapei/anemeHToB).

b) MNMpoeegeHue ncnbiTaHWUiA

OpuH Hepa3zpsikeHHbIM obpaszel (C1) (cMm. pucyHok 5) npegBapuTensHO paspskarT, npumeHsa CIMNPM
MaKCHMMarbHOIo 3Ha4yeHusl, BbIpaXXeHHOe B edWHWLaxX BpeMeHM, Kak ycTaHosrneHo B MOK 60086-2, 0o cHuxe-
HUS HanpspkeHus Ha Harpyake o (n x 0,6 B), rae n — yucno anemeHToR B batapee. 3aTem TpU HEPaZPsAXeH-
Hbix 0DpasLa M oguH paspshkeHHbln obpasel (C1) coeaMHAOT NocnegoBaTensHo B cOOpKy, Kak moka3aHo Ha
pucyHke 5. Bce 06pasiibl JOMKHbI ObITh OQHOW W TOW e MapKu, OQHOMO U TOTO Ke TUNa U U3rOTOBMEHbI OOHUM
M TEM e uaroToBuTenem. Paspsg npogormkawT B TeveHue 24 u.

3HaveHue conpoTueneHusa (R1) AOMKHO ObiTe NPUONU3NTENIBHO B YeTbipe pa3a MeHee 3Ha4YeHWUsi OMU-
YecKOoM Harpysku, NpUMEHSIEMOW NPW MUCNbITaHUAX GaTapei/anemMeHTOB Ha cooTBeTcTBMe TpeboBaHuaM
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M3K 60086-2. 3Ha4deHne conpoTueneHus (R1) OOMKHO COOTBETCTBOBATbL 3HAYEHUO (MNKU ObiTb NpUBNKan-
TEMbHO TakuM Xe), yctaHoBneHHoMy B M3OK 60068-1:2005 (nyHKT 6.4).

C1

+ -1+

R1

PucyHok 5 — Cxema c6opku anga neneliTaHui Ha nepepaspsag (Cor 1:2022)

c) Kputepumn cooTBeTcTBUSA

B npouecce ucneITaHuin He OMKHbI BbITh 3adMKCHMPOBaHLI BOCNNaMeHeHWe U B3pbiB obpasua.

6.4.2.4 WcnbiTanne G. CeobogHoe nageHue

a) CywHocTb meToaa

B oaHHOM MeTOOe McnbiTaHnin MOAENMPYIOT cnyvanHoe nageHne batapeun/anemeHTa. YcnoBuda ncneita-
Hui — no M3K 60068-2-31 [5].

b) MNpoBeneHue ncnbiTaHUA

HepazpsrkeHHbin obpasel cbpackiBaloT ¢ BbicOTel 1 M Ha BeToHHy0 noBepxHoCTh. Kaxagoe ncneitaHne
MOBTOPSAIOT wWecTb pa3. Npuamartmyeckuin obpasey cbpackiBaloT WwWecTb pas (Mo ogHOMY pasy Ha KaKAyi 13
CTOPOH Kopnyca), Kpyrmeln obpasey, — ABa pasa B KaXOoM M3 Tpex HanpaeneHui (CM. pucyHok 6). T1o okoH-
YaHWW BO3OENCTBMA UCTBITYEMblE 0BpasLbl XpaHaT B TeveHne 1 u.

PucyHok 6 — HanpaeneHua ceobogHoro nageHus obpasua (X, Y, Z)

c) Kputepum cootBeTcTBMA
B npoluecce ucnbITaHWA He OOMKHbI BbiTh 3aMKCMPOBaHbI BOCNNaMeHeHWe 1 B3pbiB obpasua.

7 TpeboBaHua 6e3onacHoOCTH

7.1 Ucnonb3oBaHue, XpaHeHne 6aTapen/3neMeHToOB U oBpalleHne ¢ HUMKU

Mpw npaBunbHOM 06paLLeHny ¥ MCnonb3oBaHWKM 6aTapeun/aneMeHTbl NpeacTaBnAT coboin GezonacHbie
M HALEXHble UCTOYHUKWA NMUTaHWA, NP HENPaBUMbHOM WX NMPUMEHEHWUU UMW 06palleHun C HUMKM MOXET BO3-
HWKHYTb TeYb IMNEKTPonuTa, NPoM30NTH BOCNNaMeHeHWE W/UNK B3pbIB. B Lensx MCKMOYeHWsA YKa3aHHbIX He-
raTMBHbIX NocrnencTBMil Heobxoaumo cobnwaate cnegywme TpeboBaHua GesonacHocTu:

a) Bcerga ycTaHaenueaTtk batapeto/anemeHT ¢ cobniogeHnem nonssipHocTH (+) Mnu (—) B COOTBETCTBUM C
MapkupoBkoi Ha Batapee/anemeHTe U 060pyLOBaHNN.

B cny4ae HenpaBunbHOW ycTaHOBKM GaTtapeun/anemMeHTa MOXET NPOU30ATU ee/ero KOPOTKOE 3aMblkaHue
MW 3apsag, YTO MOXET CTaTb NMPUYMHON NEpPEerpesa, TEMM 3MeKTPOnMTa, HapyLWeHUs repMETUHHOCTM Kopnyca,
B3pbIBA M NOMNYYEHUSA YENOBEKOM TEMNECHBLIX NOBPEXAEHWU (TpaBm). JononHutensHas nHopmaumsa npueene-
Ha B NPUNOXEHWUM B;

b) npepoTBpallaTs BO3HMKHOBEHME KOPOTKOTO 3aMblkaHusa Batapen/anemMeHTa.
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Ecnv nonoxuTensHbIA (+) 1 oTpyuLaTenbHbIn (—) BbIBOALI baTapen/anemMeHTa Haxo4saTCA B anekTpuye-
CKOM KOHTaKTe Apyr ¢ ApYroM, TO NPOUCX0ANT KOPOTKOe 3aMblkaHue. Hanpumep, B GaTapeax/anemMeHTax, cBo-
BoAHO PACNONOXKEHHbIX B KAPMaHe UMW CYMKe BMECTE C KMYaMun UM MOHETaMU, MOXET NPOM30ATH KOPOTKOE
3aMblKaHWe, KOTOPOe MOXET CTaTb MPUYMHOM TEYW SMEKTPONWTa, HapyLWeHNs repMETUYHOCTU Kopnyca, B3pbl-
Ba 1 NONy4eHUs YeNOBEKOM TeNecHbIX NOBPEXAEHUI (TPaBMm);

C) xpaHuTb BaTapeto/anemMeHT B MecTe, HeJOCTYNHOM Ans AeTew.

BaTtapen/anemeHTbl cnegyeT XpaHUTb B MecTe, HeJOCTYNHOM Anst fetei, ocobeHHo Te Batapew/ane-
MEHTbI, KOTOPbIE CYMTAIOT MPOrMaTbiBAEMbIMU U Pa3Mepbl KOTOPbIX HaxoOSATCA B Mpedenax pasMepoB Lia-
BrnoHa npornatbliBaHWs, MPUBEAEHHbLIX HA pUCYHKe 7. B cnyyae npornateiBaHust GaTapen/aneMeHTa YenoBeky
crnefdyeT HEMEeANEeHHO OKa3aTb MedWUMHCKY nomolb. Mpu nonagadun B NUWeBos auckoBas(bi) Gatapes/
3MNeMEHT HanpskeHnem MeHee 2 B He Bbi3biBAET XMMWYECKUA OXOr B TEYEHWE KOPOTKOro BpemeHu. B aTom
cnyJae 4YenoBek JOMKEH HAXOAWTLCSA Nod MeAUUMHCKUM HabniogeHMeM U KOHTponeM ¢ Lenkto obecnedeHus
Bbixoda GaTapeun/aneMeHTa M3 OpraHM3Ma eCTeCTBEHHbIM NyTEM.

MpumeyaHnna
1 OononHutensHaa nhdopmauua npueegeHa B D.1 npunoxerus D.
2 Obuwas nHdopmaunsa 06 MCTOYHMKAxX onacHoCTer Ana AeTer npueeaeHa B [6];

Paamepbl B MUNINMMETPax

57 1+0.1

265,4+0.1

o e e e

——————

\

PucyHok 7— Pa3amepbl WwabnoHa npornatbiBaHKs

d) He 3apsixaTe BaTaper/anemMeHT.

OcyuwecTeneHve 3apsifa HesapsiKaeMblX (NepBMYHbIX) BaTapei/aneMeHTOB MOXeT CTaTb MPWYUHOM
BHYTPEHHEro razo- u/unu TennoobpasoBaHusA, BCNeACcTBUE YEr0 MOXKET MPOU30NTI TeUYb INEKTponuTa, Hapy-
LEeHWe repMETMYHOCTM Kopryca, B3pbIB U NPUYMHEHWE YENOBEeKY TENecHbIX NoBpexaeHui (Tpaem);

€) He OCyLLeCTBIATb NPUHYOUTENbHLIMA paspag batapen/anemeHTa.

B cny4yae npuHygutensHoro paspsaga 6atapeun ¢ npuMeHeHUeM BHELLIHEro MCTOYHUKA NUTaHUA Hanpsixe-
Hue BaTapen/anemMeHTa MOXeT 6bITh YMEHbLLUIEHO A0 3HAYEHUIA, KOTOPLIE MEHEE JOMNYCTUMbIX, U BHYTPU MOXET
BO3HMKHYTb razoobpasoBaHue, YTO MOXeT CTaTb MPUYUHOW TeYM 3MeKTponuTa, HapyLleHWss repMeTUHHOCTM
Koprnyca, B3pblBa W NOMy4YeHns YernoBeKOM TeNecHbIX NOBPEXAEHWIA (TpaBMm);

f) He ocylecTBNATE OOQHOBPEMEHHYK COBMECTHYH 3KCMNyaTauuio 3apsKeHHbIX (HOBbIX) U paspsikeH-
HbIX (cTapbix) baTapen/anemMeHTOR, a Takke DaTapei/aneMeHTOB pasfMyHbIX TUMOB UM MapokK.

3ameHy Bcex DaTapen/anemMeHTOB Ha HOBble CrefyeT OCYLeCTBNsTb B OAHO M TO e BpemA. HoBble
bGaTapen/anemMeHTbl AOMKHbI ObITe OAHON 1 TOW Xe MapKu Unu Tuna.

MpW COBMECTHOW OQHOBPEMEHHOM JKcnnyaTaumMm 6atapein/aneMeHTOB pasHbiXx Mapok UM TUNOB, HOBLIX
N cTapbix Datapei/anemMeHTOB HeKOTOpble M3 HUX MOTyT ObiTb NepepaspsKeHbl/MPUHYAUTENBHO paspsiKeHbl
N3-3a pasNUYHOro HanpsXKeHWs UMM eMKOCTU, YTO MOKET CTaTb NPUYNHOW TEYW 3MEeKTPONUTA, HapyLLeHus rep-
METUYHOCTW KOpMyca, B3PLIBa U NONy4YeHWs YENOBEKOM TEMECHbIX NOBpexaeHni (Tpaem);

g) HemenneHHO u3Bnedyb n3 obopynoBaHus DaTapew/anemeHThbl, M3pacxogoBaBlUME Pecypc, M nepe-
4aTb UX HA YTUNM3ALUKUI0o B YCTAHOBNEHHOM NMOpPAIKe.

Ecnu paspspkeHHble Gatapew/aneMeHTbl OCTaBWTb B 0B0pPYOOBaHMKM, TO 3TO MOXKET MPUBECTU K TEYM
3MEeKTponuTa, BCrneacTBMe Yero MOoXeT MPpOoU30ATM NoBpexaeHne 0060pyaoBaHNA Wunmn Npu4MHeHWe YenoBeky
TenecHbIX NOBPeXOeHUA (TpaBm);

h) He gonyckaTbk TENNOBOrO BO3OEWCTBUA HA DaTaper/anemMeHT.
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Tennosoe Bo3fencTBUe Ha BGaTapelo/3neMeHT MOXKET NPUBECTU K TEYM 3NEKTPONUTA, HApPYLUEHUIO rep-
METUYHOCTM KOpMyca, B3pbiBY W NPUYUHEHWUIO YENOBEKY TEMNECHbIX MOBPEXAEHUH (TpaBMm);

i) He cBapMBaTb 3MEMEHTLl HeCMneunanM3npoBaHHbIM CBapOYHbIM 0BOpYLOBaHUEM WM He NasiTb Heno-
CPEACTBEHHO K 3rIeMeHTY™.

Tenno, BblAensioLleeca Npy cBapke UMW Nanke HeNOCPEACTBEHHO Ha KOpMyce, MOXET Bbl3BaTb BHY-
TpeHHEE KOPOTKOE 3amblkaHue BaTapen/anemMeHTa, 4TO MOXET CTaTb MPUYMHON TEYWM SNEKTPONWTa, HapylLle-
HWSA rePMETUYHOCTW KOPMyca, B3pbiBa WU NONyYeHUS YENOBEKOM TEMNECHbIX NOBPEXAeHWUI (TpaBm);

j) He ocywecTensATb pasbopky HaTapen/aneMeHTOB.

Mpu pazbopke BaTapeir/3neMeHTOB BO3MOXEH KOHTAKT C OMAaCHbIMU KOMMOHEHTAMM, UTO MOXET CTaTb
NPUYMHOM BOCNNAMEHEHMS /MM NOMYYEHUs YeNOBEKOM TENECHbLIX NOBPEXAEHUA (TPaBM);

k) He nogeepraTh H6atapeto/anemMeHT gedopmaLmu.

Batapelo/aneMeHT He gonyckaeTcs MpoKanbiBaTb, pa3faBnvBaTh, paspylaTtbe Mnu gedopMupoBaThb
nHbIM cnocoBom. B npouecce gedopMmupoBaHusa BaTapen/aneMeHTa MOXET NMPOU30ATW TeYb 3MEKTponuTa,
HapylueHWe repMeTU4HOCTM KOpNyca, B3pbiB U MPUYMHEHUE YENOBEKY TeNEeCHbIX MOBPEXAEHNA(TPaBM);

I) He nogBeprate GaTaper/aNeMeHT BO3AESNCTBUIO NITAMEHM.

Mpw Bo3gelcTBUM NNaMeHn Ha baTapeto/snemMeHT B HE/HEM NPOUCXOAMUT YBENWYEHWE KONUYeCTBa Ten-
na, YTo MOXET cTaTb MPUYMHOM B3PbIBA U MOMYYEHUS1 YEMOBEKOM TEMECHbIX NOBpexaeHUi (Tpasm). He go-
nyckaeTca cxkuraTb Gatapero/anemMeHT, 3a UCKNIYEHNEM CaHKLMOHWPOBAHHOM YTUNW3auuWM B yNpaBnsemon
YCTaHOBKEe ANSA CXKWUraHWsa OTXOO0B.

MpumeuaHune — Cwm. [6];

m) He gonyckaTb 3ameHy baTapew/anemeHTa geTbmu be3 HabnogeHus B3poCnbIX;

n) He OCyLEeCTBNATL repMeTh3aunio 1 MoguduumMpoBaHue batapen/anemMeHTa.

ToBble oercTBrA No repMeTu3anumn unu Mogudukaumm 6atapen/aneMeHTa MOryT NpuBecTH K Grokmpo-
BaHWIO MexaHu3ma(oB) knanaHos Ge3onacHOCTM W/UNKU NPenATCTBOBaTL YAaaneHuo razoobpasHoro Bogopoaa
(cM. B.6), 4To, B CBOIO OYepedb, MOXET CTaTk NPUYUHON B3pLIBA U MNOMYYeHWs YeIIOBEKOM TernecHbIX NoBpexX-
JeHuiA (Tpaem). [Mpu HeobxoaMMOCTN BHECEHUS M3MEHeHWUI B KOHCTpPYKUMio BaTapewn/anemeHnTa cregyet o6-
paTUTLCA K MX U3TOTOBUTENIO;

0) XpaHWTL Heucrnonb3yemble GaTapen/aneMeHTbl B OpUrMHANbHOM YyNaKoBKe M OTAENbHO OT MeTannu-
Yyeckux npeameTor. Ecnv Gatapeu/aneMeHTbl pacnakoBaHbl, TO UX HE OOMYCKaeTCa CMELIUBaTh, a XPaHUTh
crnenyeT Takum o6pasom, YToObl OTCYTCTBOBANa BO3MOXHOCTb UX KOPOTKOrO 3aMbIKaHWS.

Mpun xpaHeHun Bea ynakoeku BaTapew/anemMeHTbl MOTYT conpukacaTbcs ApYr C OPYroM WMNu OpyruMu
MeTannMyeckumMu npeameramu, BCNeacTBMe Yero MOXeT MPOWM30WTUM MX KOPOTKOEe 3aMblkaHWe, YTO MOXKET
CTaTb NPWYMHON TeYM 3NEeKTPOnMTa, HAPYLUEHUS rTepMEeTUYHOCTH KOpMyca, B3pbiBa W MOyYeHUs YeroBeKoM
TenecHbIX NoBpexaeHuin (Tpaem). [ins npegoTepalleHns BO3HUKHOBEHWS YKA3aHHbLIX ONacHbIX CUTyaL Wi He-
ncrnonb3yemble 6aTapen/aneMeHTbl CreayeT XpaHnTb B OPUIMHaNbLHOM yNakoBKe, a Npu HEBO3MOXHOCTU 3TO-
ro — cobnwogaTte Mepbl 6e30MacHOCTM NO NPeaoTBPaLleHN0 BO3HUKHOBEHUS KOPOTKOTO 3aMblKaHUS;

p) u3BnekaTtk Gatapeun/anemMeHTbl M3 060pPYyaOBAHUS, CMU €ro He UCMOMb3YI0T B TeYEHWe ANUTENbHOIO
BPEMEeHM, 3a UCKMNYeHneM BaTapei/aneMeHToB, NpUMeHAeMbIX B aBapuiHom o6opyaoBaHun.

Heobxoanmo HeMedneHHO M3BneyYb Gatapen/aneMeHTbl U3 060PYLOBaHNS B Cry4Yae ero HEMCNPaBHOCTH
WIW ecny ero akcnnyaTtauuio He ByayT OCyLWecTBNATE B TeYeHWe AMUTeNLHOro BpeMeHu (Hanpumep, nopra-
TUBHbI OCBETUTENLHLIA NpUBop, UrpyLikn). HecmoTpsa Ha To, YTo GONbLUMHCTBO GaTapei/aneMeHToB M3roTas-
NMBAIOT C 3aWUTHLIM KOXYXOM WM OpYruMK NpucnocobneHnsMu, npeaoTBpallanWwumMn Tedb anekTponuTa,
crnenyeT Y4YWUTbIBaTb, YTO YaCcTUYHO MMM NOMHOCTLI paspsikeHHble GaTapeun/anemeHTol Gonee nogBepKeHsb
TeYW aneKkTponuTa, Yem batapen/aneMeHTbl, KOTOpble HE Ha4YMHanM UCMNonb30BaTh.

7.2 YnakoBka

YnakoBka fgormkHa obecrneuneaTth 3allMTy GaTapein/anemMeHToB OT MeXaHWYeCKUX MOBPEeXAeHWi mpu
TpPaHCNopTUPOBaHUK, MOTPY304HO-Pa3rpy3oyHbiXx pabotax M wrabenupoeaHuu. MaTepuansl U KOHCTPYKUMS
YMakoBKN LOMKHLI oGecneymBaTth 3almTy BaTapeir/aneMeHToB 0T BO3HUKHOBEHWUS CIyYanHOro 3MeKTpuyecKo-
o KOHTaKTa, KOPOTKOrO 3aMblKaHWs, CMELLEHMS 1 KOPPO3UK BLIBOAOB. YNakoBKa A0MKHa obecneunTs 3alunTy
fatapeit/anemMeHTOB OT BHELUHWX BO3AENCTRYIOWMUX (DaKTOpOB.

' lpu Heobxodumocmu coeduHeHUs anemeHmos 8 bamapeio unu U32o0mosneHus 85180008 U3 MPO8ONOKU, criedyem
UCnoNk30eams MPOMEXYMmoyHbie demanu (Hanpumep, MOMOCKU U3 HUKEeNs Unu MnakuposaHHOU HUKeneM cmarnu),
fpueapugaeMsie K NogepxHOCMuU 8180008 Ha KOpnyce aneMeHma crneyuanu3upoeaHHbIM ceapoYHbIM 0bopydogaHueMm).
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7.3 ObpaweHue c 6aTtapesMU/anemMeHTaMn B YNaKoBKe U3 KapTOHa

C 68TBDEHMHISHEMEHTEMH B YyNaKOBKe W3 KapToHa cnenyet 06pamaTbc;| OCTOPOXHO. HEOCTOpO}KHOE
OGpaLLIEHI/iE MOXET NMpMBeCcTU K NOBPeXOeHWI0 GaTapeF'I/(BJ'IEMeHTOB, 4YTO MOXET CTaTb I'IpW-II/IHOPI TEYN arnek-
TPONATa, B3pbiBa u/unu BocnnamMmeHeHus.

7.4 YcnoBuAa xpaHeHUA

Mpw xpaHeHun BaTapei/anemeHTOB HeobxoaMMo cobnaats cnegytowve TpeboBaHMs:

a) HGatapew/anemeHTbl XPaHUTL B CYXMUX U NPOXNAaAHbIX NOMELLEHUSX C JOCTATOYHOW BEHTUNALMUER BO3-
ayxa.

Beicokne TeMmnepaTtypa v BNa}HOCTb OKPYXatoLLei cpefbl MOryT NPpUBECTH K Nopye baTapeln/aneMeHTOB
W/Unn KOppo3nm Mx NOBEPXHOCTH;

b) He wTabennpoBaTk B HECKOMLKO PsOoB (UMK Ha BbICOTY, MPEBbLILIALL YO 3Ha4YeHKe, yKasaHHoe 13-
roTOBUTENEM) KOPOOKM U3 KapTOHA, B KOTOPbIX yNakoBaHbl batapen/anemMeHThI.

Mpu wrabenupoBaHun Bonbloro Yucrna kKopobok 13 kapToHa BaTapen/anemMeHThl, HaxoaaLWmMecs B Ko-
pobkax, pacnonoXeHHbIX B HWXHWUX pagax, MoryT 6biTe AetopMUPOBaHbl, B CBA3U C YEM MOXET NPOU30MATH
TeYb ANEeKTponuTa,;

C) NMpW XpaHeHWW Ha ckragax U B MecTax pO3HMYHOWN Toproenu batapen/anemMeHTbl He No4BepraTh BO3-
OEMACTBUIO MPAMOro COSTHEYHOIO M3MyYeHWst B TeYeHWe OANUTENBHOTO BPEMEHM U He pa3mellaTb B MecTax, B
KOTOPbIX MOXET NPOW30ATU MX HAMOKaHWE.

Moa BO3OENCTBUE BNary CONpPoTUBIEHME U3onaumn batapen/anemMeHTa yMeHbLIAaeTCs, YTO MOXKeT CTaTb
NPWYUHOM caMmopaspsfa U BO3HUKHOBEHUS KOPPO3uWu,;

d) He xpaHuTb BaTapeun/anemeHTbl 6€3 yNakoBKk1 HaBarom Bo M3bexaHue X MexaHW4eCcKoro NoBpexae-
HUS W/ KOPOTKOIO 3aMblKaHWs.

Mpn ConNpyMKOCHOBEHUKM DaTapen/anemMeHTOB OpYr C APYIOM MOXET MPOW30NTH MX NOBpeXgeHue nunm
BHELUHEE KOpPOTKOe 3aMblKaHWe, YTO MOXKEeT CTaTb MPUYMHON TeYM anekTponuta u/unu B3pbiea. [ns npegot-
BpalleHWs yKazaHHbIX HEeraTMBHbIX NOCneacTBMA OaTapew/anemMeHTbl 4O HayYana WCnonb30BaHWs crepyet
XpPaHWTb B OPUrMHANbLHOMN YNAaKOBKE;

€) cobntogaTtb AONONHUTENbHbIE PEKOMEeHAAaUUN, MPUBEAEHHbIE B MPUIOXeHUN A.

7.5 TpaHcnopTUpoOBaHue

Mpy TPaHCNOPTUPOBAHWA W MOrPYy304HO-Pa3rpy3oUHbIX paboTax kopobku ¢ BaTapesamu/anemeHTamu
cneqyeT pasMellatb TakuMm o6pasom, Y4ToObl MUHUMW3NMPOBATL PUCK MX MadeHUs, HanpyMep O4HOWM KOPOBKM .
noeepxHocTu apyroit. KopoGky cnegyet wrabenupoBarb Takim 0B6pa3om, YToGbl UCKMIYNTh BO3MOXHOCTb NO-
BpexaeHus batapei/anemMeHTOR, HaXOOALWNXCA B HUKHUX Kopobkax. MNpu TpaHCcnopTUPOBaHUKM JOMKHa BbiTh
ofecnedyeHa 3auMTa BaTapei/anemMeHTOB 0T BHELLHWX BO3OeRCTBYOLMX (hakTopoB.

7.6 YganeHue

Mpw yoaneHun batapei/anemeHToB HeobxoamMmo cobniofaTe cnegytowme TpeboBaHus:

a) He pa3bupats baTtapeun/anemeHTh;

b) He cxkuratb BaTapen/anemMeHThbl, 3a UCKTHYEHMEeM CaHKLMOHUPOBAHHOM YTUNM3auumn B ynpaBnseMon
YCTaHOBKE ANS CHKUraHusi OTXOO0B;

C) He BbibpackiBaTb DaTapen/anemMeHTbl COBMECTHO C ObITOBLIMW OTX04aMW, €C/IM MECTHbIMN NpaBunia-
MW YCTAHOBMEH COOTBETCTRYIOLLMIA CNocob nx yTunuaauum;

d) npv HanuuuM opraHu3oBaHHOro cbopa MCMNoNb3oBaHHLIX OaTapei/aneMeHTOB PYKOBOOCTEOBATLCH
cnegywwuMm NpasunamMmm HakonneHus:

- XpaHuUTb BaTapen/anemMeHThbl B KOHTeMHepax U3 AMaNeKTPUYeCcKMX MaTepuanos;

- XpaHuTb OaTapewn/anemeHTbl B MeCTe C AOCTaTO4YHOW BeHTUNsLUMeRn Bo3gyxa. Micnone3oBaHHele DaTa-
pen/anemMeHTbl MOTyT COAepXaTb OCTaTOYHYH €MKOCTb, MO3TOMY MPU MX KOPOTKOM 3aMbiKaHuuW, 3apage uim
NPUHYOUTENBHOM pazpsae MoXeT NPOU30NTU BelAeneHue sogopoaa. Ecnu B koHTelHepe gnsa cbopa baTtapei/
3MEMEHTOB U MECTE MX XPAaHEHWS OTCYTCTBYET AOCTATOYHASA BEHTUMALUA BO34yXa, TO MOXET NPOWM30NTH Ha-
KOMneHue BOOOpPOOa W B3pbIB NPW HANWYMK UCTOYHMKA BOCTITAMEHEHWS;

- He XpaHuTb GaTapew/aneMeHTbl BMeCcTe C ApyrMMu maTepuanamu. Mcnonb3oBaHHble GaTapew/ane-
MEHTbI MOTYT COAEepKaTb OCTaTOYHYH eMKOCTb, MO3TOMY MPW UX KOPOTKOM 3aMblKaHuK, 3apsae Uiy npuHyLou-
TenbHOM paspsiie MOXeT BO3HUKHYTb reHeprMpoBaHue Tensna, BCreacTBMe Yero MoxeT NpOoWM30MTH BO3ropaHue
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MEerkoBOCMMaMeHRALLMXCS MaTepuanos, TakMxX Kak npomMacneHHble Tpsnku, bymara unv gpeBecuHa, u, Kak
cnencTeue, noxap;

- 3aWMTUTb BbIBOAbI MCMONb30BaHHbLIX DaTapei/anemeHToB (0cobeHHO DaTapen ¢ BbICOKMM HanpsiKe-
HWEeM) ANsA NpefoTBpaLleHUsl BO3HUKHOBEHWSA KOPOTKOMO 3aMblkaHWUs, 3apaga unv NpUHyauTensHoro paspsaaa,
Hanpumep, 3aKpbiB BbIBOObI U30MALMOHHON NEHTOMN.

HecobniogeHne ykasaHHbIX TpeOOBaHWIA MOXKET NMPUBECTM K TEYU IMEKTPOnMTa, BOCNNaMeHeHUo M/unm
B3pbIBy HaTapen/anemeHTOB.

8 WHcTpyKuuu no akcnnyaTtauum

Mpwu skcnnyatauvun batapei/anemeHToB crnedyeT cobnmogars cnegywwme TpeboBaHus:

a) nNpumeHATL BaTapen/aneMeHTbl TUMOB Y pa3MepoB, NPUrOAHbLIX AN NpeaHa3HavYeHHoro UCnonL30Ba-
HUSA; COXpaHATL MHOPMaLUNIo, NPefoCcTaBnNAemMydo ¢ 06opyAOBaHMEM, COAEPXKALLYI0 PEKOMEHAALUN NO Bbi-
©opy batapei/anemeHTOB;

b) 3ameHy Bcex BaTapeit/anemeHTOB B 060pyA0OBaHUM BbIMOMNHATE OAHOBPEMEHHO;

C) o4nwaTth BbiBOAbLI HaTapei/anemMeHTOB 1 KOHTPaKTLl 060pyaoBaHWA nepes YCTAHOBKOMR;

d) cobniogaTe NpaBumnbHY MONAPHOCTL (+) U (—) Npn ycTaHoBKe BaTapewn/anemeHTa;

e) uasnekaTb BaTapen/oneMeHTbl U3 obopyaoBaHus, ecnv obopynosaHve He nNpeanonaraeTca 3KCnny-
aTMpoBaTh B TEHEHWE ANUTENBLHOTO BPEMEHM;

f) cBoeBpemeHHO yAanATL 6aTtapen/aneMeHTbl, M3pacxoqoBaBLUNe CBOW pecypc.

9 MapkupoBka

9.1 MapkupoBka 6aTtapei/anemeHTOB

MapkupoBka baTapei/aneMeHTOB, 3a UCKMYeHnem baTtapeir/aneMeHTOB, KOTOPLIE CYMTAKT NpornaTbi-
BaeMbIMK (cM. 9.2), LoMmKHa COQepKaTh CreayoLLyo MHopMaLUmio:

a) obosHa4yeHre no M3K unu pacnpocTpaHeHHoe;

b) pgaTy okOoHYaHWs pekoMeHayeMoro neprMoaa UCNonb3oBaHusa NMbo rog U MecsL, UMM HEeLEN0 U3roToB-
neHus.

lof v MecsL WM HeAEN W3rOTOBNEHWUS AONYCKAeTCs YKasbliBaTb B BUE KOO,

C) MomapHOCTL NOMNOXUTENLHOrO (+) BEIBOAA;

d) HOMWHaNbHOE HanpsKeHue;

€) HavMeHOBaHWE UMW TOProBYK MapKy M3roTOBUTENS WMWM NOCTABLUNKE;

f) npeoynpeouTensHblie HAAMUCH.

TpeboraHusa kK MapkupoBke GaTapei/anemMeHTOR U UX yNakoBKe NpuseaeHsl B Tabnuue 7.

Tabnuya 7 — TpeboBaHUdA K MApKUPOBKe BaTapen/aneMeHTOB M UX YNakoBKe

MecTo HaHeceHus MapKMpoBKW OnA OWUCKOBbIX
MecTo HaHeceHus 3MEeMEHTOB, KOTOPLIE CYMTAIOT NpOrnaTbiBaeMbiMmn
WHdpopmaums, ykaseliBaemas B MapkMpoBKe MapKMpPOBKW AN
batapeu/anemeHTa <d<
d< 16 mm 18 M E =20 d'= 20 Mm
MM
3nekTpoxumMMyeckas cuctema P L, S P LS P L,S
a) ObosHaveHre no M3K unu B C B C B C B
obwenpuHaToe
b) [daTa okoH4YaHWsi pekOMeHOyemMoro B — — — — — —
nepvoga vucnone3osaHus nubo rog u
MecsAL UK Hefensa uarotoenexus. o
1 MEeCAL, N HeJEeN0 M3roTOBMNEHUS
[ornyckaeTcs yKasbisaTb B BUAE Kofa
c) MNonapHoCTb NONOXUTENBHOTO B D B D B D B
BblBOodA (+)
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OkoHYaHue mabnuubi 7

MecTo HaHeceHua MapKUpoOBKK ANA OUCKOBbIX
MecTo HaHeceHUs 3MEMEHTOB, KOTOPbLIE CYMTAKOT NPOrMaTLIBAEMbIMK
MHopmaums, ykasbiBaemasi B MapKMpoBKe MapKWpoBKK ANA
bartapew/anemeHTa
d< 16 mm o=l <20 d'=20 um
MM
d) HomuHaneHoe HanpskeHue B — — — — — —
e) HaumeHoBaHue unv Toproeas B — — — — — —
Mapka U3roToBUTENS UMK NocTaBLyMKa
f) MNpegynpeoutensHble HAANUCK B — — — — - —
g) MpenocTepexeHue o — pab | pab | pak | pab | pab | paby
BO3MOXXHOCTMW NpornaTtbiBaHus (Co (Co (Co (Co (Co pab
OaTapei/anemMeHToB, CM. Takke 7.1, 1: 1: 1: i1 1: (Co
nepevncrneHune c), u npunoxerve D 2022) | 2022) | 2022) | 2022) | 2022) 13
2022)
h) YnakoBka G 3alimMToii OT geTei NR NR NR NR Ra.pb NR Rab

B HacToswel Tabnuue npumMeHeHbl cnegyowme 0bo3HavyeHns:

- d — guameTtp;

- B — vHdopmauuio pasmMelsaroT HenocpeacTBeHHo Ha baTtapee/anemMeHTe;

- C — vHchopmaumio pasmellaoT Ha DaTapee/anemMeHTe, repMeTU3NpyLLEM ApMbIKE UMW HAa HavMeHbLUel yna-
KOBKE;

- D — uHpopMaumio pa3meLLaloT Ha repMeTU3npytolemM apribike u/unv batapee/anemMeHTe;

- P — vHdopmaumio paamellialoT Ha HAMMEHBLLIER YNaKoBKE;

- R — vHdopmaumnio pasmeLLaoT Ha YNakoBKe C 3allMTOM OT AeTen,

- NR — mapkupoBka He Tpebyercs;

- «—» — MHOpMaUMID [ONyCcKaeTca pasmMellaTb Ha baTtapee/anemeHTe W/MNn HeNoCcpeACTBEHHON YNaKOBKe.

a8 CM. npuMmedaHve BO BBEAEHWUWN HACTOSLLErO cTaH4apTa.
b Ecrnm 6atapen/onemeHTsl NpeaHasHadeHbl AnNs NpoAaxu HeNocpeacTBEHHO NoTpebuTento AnNa ueneil camocTos-
TENLHOW 3aMeHbl B YCTPONCTBAX.

MpumeyaHue — PacnpocTpaHeHHble 0603HavyeHusa BaTapei/aneMeHToB npuBedeHsl B MOK 60086-2, npuno-
xenue D.

9.2 MapxnpOBKa AWCKOBLIX 3NeMeHTOB, KOTOpbIe CHUTAKT npornatbiBaeMbiMA

TpeboBaHUA K MapKUpOBKE AVCKOBLIX 3MEMEHTOB, KOTOPbIE CHMTAIT MPOrnaTbiBaeMbIMU:

a2) MapKMpOBKa aNeMeHTOB, M3-3a pa3MepoB KOTOPbIX CyLLECTBYeT BO3MOXHOCTb WX MpOrnatbiBaHus,
T. €. aNeMeHThI, NpoxoAsLLMe Yepes WabnoH npornareiBaHus (CM. PUCYHOK 7), [OMKHa codepxaTe UHdopma-
uuio no 9.1, nepeuncnenns a) n c). Bero octanbHyo nHopmayuio no 9.1, 3a ucknodeHnem nepedncrneHus f),
OOMyCKaeTCA yKa3biBaTb HE HA 3MeMeHTe, a8 Ha HaMMeHbLUEeN YNaKoBKe;

b) mMapkMpoBKYy aNeMeHTOB aneKTpoxMMuyeckon cuctemsl P no 9.1 gonyckaeTcs HAHOCUTL Ha 3NEMEHT,
repMeTU3NPYILLNA AprbIK UM HAMMEHbBLUYH YNakoBKy [MH(OpPMaLMKD MO NepeqyncrneHunio a)l; aneMmeHT Unm
repMeTU3VPYHLLNA Spnblk [MHOPMaLMio Mo NepeyvucneHunio c)]; Ha ynakoBKy, B KOTOPOW HEMoCpedCcTBEHHO
HaxoguWTcs aneMeHT [MHopmauuio no nepedncnednsam b), d) n e)];

C) ecnu anemMeHTbl NpegHa3Ha4YeHbl AnA Npogaxu HenocpeacTBEeHHO NoTpebuTento ons uenen camo-
CTOATENbHOW 3aMeHbl B 0D0pygoBaHMK, TO B MX MapKMPOBKY cregyeT BKMoYaTh MHpOPMaL W0 0 BO3MOXHOCTH
npornarbiBaHUA aneMeHToB [cM. 7.1, nepedncrieHue ¢), n npunoxeHue D], npu 3TOM MHGOpMaLMIO O APYrMX
pucka JOoMycKaeTcsl He yKa3sblBaThb.

TpeboBaHuA K MapKMPOBKE OUCKOBbIX 3NTEMEHTOB, KOTOPbIE CHMTALOT NpOornaTbiBaeMbiMU, 1 UX YMaKOBKK
npueeneHsl B Tabnuvue 7 1 npunoxeHun E, cogepxawem TpeboBaHWUA K yNakoBKe C 3aliUTON OT AeTeN.

9.3 3Haku 6ez30nacHOCTU (MUKTOrPaMMbl)

3HakM Be3onacHOCTM (MUMKTOrpamMMbl), KOTOpble AOMYyCKaeTcs NMpMMeHsATb B MapKkMpoBKe DaTtapei/ane-
MEHTOB BMECTO NpeaynpeavTenbHbIX Hagnucei, npueeaeHsl B npunoxedun C.
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MpunoxeHune A
(cnpaBo4Hoe)

JononHuTenbHLIE pekomMeHOaUuuMK No XpaHeHU GaTapEﬁl3n9MEHTOB n oGpau.leHmo C HUMH

B HacTosilemM NpunoxeHun OOMOMNHUTENBLHO K 7.4 NpuBegeHbl pekoMeHZauun no xpaHeHuo batapen/aneMeHToB
1 0bpallLeHnio ¢ HUMW, NpeaHasHadYeHHble ANA M3roTOBUTENEW, AUCTPUOLIOTOPOB, NonbL30BaTene U NPOEKTUPOBLLMKOB
obopynoBaHus.

PekxomeHgauwmn no xpaHeHuto Gatapein/anemMeHToB 1 06paLleHno C HUMU:

a) batapew/anemeHThbl crieqyeT XpaHuTb Npu Temnepatype okpyxatowein cpenbl oT 10 °C go 25 °C (He pekomeHay-
eTcqa XxpaHuTb BaTapen npu Temnepatype Boiwe 30 °C) M OTHOCUTENBHOW BNaXHOCTU BO3dyxa He MeHee 4 % 1 He Bonee
95 %, T. K. XpaHeHve barapei/anemMeHTOB B TEHEHWE NPOAOIPKUTENBHOMO BPEMEHW MPW OPYIMX 3HAYEHWAX TEMMNEPaTYpPbI
W OTHOCUTENBHOW BrAXKHOCTU OKA3bIBAET HA HUX W YNaKOBKY HeraTMeHoe BoagelicTeue. [Noatomy Gatapen/anemMeHTsl He
cnefyeT XpaHWTb psaoM C pagvatopamMu UMM KOTMamu OTOMMEeHWs U B MecTax, B KOTOpbIX OHW MOABEpralTcs BO3Aen-
CTBWIO MPAMOTO COMTHEYHOTO U3MTYYEHUS;

b) ans yBenuyeHua cpoka XpaHeHua BaTtapen/aneMeHTbl PEKOMEHOYETCA XPaHWUTb MPU TeMAepaTypax HKe KOM-
HaTHOW Npu cOONAEHUM CNeayrLLIMX MEp NPeaoCTOpPoOXKHOCTH. BaTtapen/anemMeHTsl cneayetT NOMECTUTL B CNeunansHy
3ALUMTHYIO YNakoBKy (HanpuMmep, repMeTUYHbIE NNacTMKOBLIE UMW aHaNOrMYHbIE NakeTsl) 4NA NpenoTepalleHus obpaso-
BaHWA Ha HUX KOHOEHCcaTa BO BPEMSA Harpeea 40 KOMHAaTHOW TEMMEpPaTypbl, MPU 3TOM CNEefyeT y4MTbIBaTb, YTO BbicTpoe
MOBbILIEHWE TeMMNepaTypsbl Batapeir/anemMeHTOB 40 TEMNepaTypbl OKPYXalLWen cpedbl OKa3sbiBAET HA HUX HEraTUBHOE
BO3AENCTBUE;

c) batapeun/anemMeHThl, KOTOpLIE XpPaHUINKUCE NpY TeMNepaTypax HUXKE KOMHATHOW, criedyeT NPUMEHSTE TOMLKO Mo-
cne OOCTWXEHUA MKW TEMMNEpaTYpbl OKPYXKatklLlen cpeasbl;

d) xpaHeHwe GaTapei/anemMeHTOB O0MYCKAETCA OCYLLECTBMNATL B 060pYA0BaHUM, B KOTOPOM OHW YCTaHOBMEHI, UK
YMNaKoBKe, ECIN 3TO Pa3peLLEHO UX U3TOTOBUTENEM;

e) kopobku ¢ baTtapeAmn/aneMeHTaMu OONycKaeTcs WTabenMpoBaTh B BbICOTY B 3aBUCMMOCTMW OT MPOYHOCTU yna-
koBkM. KopoOKM M3 KapToHa gonyckaeTcs WTabenupoBaTk B BbICOTY He Bonee 1,5 M, AepeBAHHLIE ALLMKA — B BLICOTY He
bonee 3 m;

f) pekomeHZauMAMU, NPUBEOEHHBIMW BhILLE, CNEAYeT PYyKOBOACTBOBATLCA MPU XpaHEHUW 1 ANUTENLHOM TpaHcrnop-
TMpoBaHuW. baTtapewn/anemeHTbl crieayeT XpaHUTb BAANMW OT CYA0BLIX ABUraTtenei U He OCTaBNATb B TEHEHUE ANUTENbLHOMO
BPEMEHW B HENPOBETPUBAEMbIX METAIITMYECKNX KPbITbIX BaroHax (KOHTEWHepax) B NETHWIA NEPUOL;

g) bartapew/anemeHTbl CNEQYET Cpa3y NOCNE U3rOTOBMNEHUA OTNPABNATL B pacnpeaenuTenibHble LEHTPLI M NoTpebu-
Tenam. [ina peann3aumy 0CHOBHOTO NPUHLMNA CKNAACcKOoM NOTMCTMKN («NepPBLIM NpULLIEN — MEpBLIM YLen») Heobxogumo,
yToBbl MecTa xpaHeHusa Batapei/anemMeHToB OblNMY Hagnexallum obpa3oM CNpoeKTUPOBaHbl, @ UX YNakoBKa umena Bbl
COOTBETCTBYIOLLYI0 MapKNpOBKY.
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MpunoxeHune B
(cnpaBo4Hoe)

PekxomeHgauuu no NMPoOeKTUpoBaHUKO GaTapengbIX OTCeKoB oﬁopynosauun

B.1 O6wme TpeboBaHuA

B.1.1 OGwwme nonoxeHun

C uenbto cooTBeTCTBUA GaTtapein/anemMeHTam NoCTOSHHO COBEpPLUEHCTBYEMOMY 0GOPYAOBaHUID UX PETYNAPHO MO-
OEPHU3MPYIOT, YNyYLLAaa KOHCTPYKLWKD W SMNEKTPOXMMUYECKMEe XapaKTepuUcTUKK, AN yBenMyYeHnsa eMKOCTM U MOLHOCTH. B
peayneTare OCYLUeCTBNEHWs HOBbIX paspaboTok baTapei/anemMeHTOB M NMOWMCKa BO3MOXHOCTeN obecneyeHns ux besonac-
HOCTW NPWU COXpaHEHUU OMTUMATEHBIX XapakTepMCTUK ObINO YyCTAaHOBMEHO, YTO B BOMLLUMHCTBE CMy4YaeB BbIXOA U3 CTPOSA
BaTtapein/aneMeHTOB NPOUCXOONT BCNeacTBUE WX HEMPAaBWUMBHOW 3KCNNyaTaluy, BO3HUKAKLWEeN U3-3a criydaiHblx olwnbok
notpebuTens.

PekoMmeHgaumn 1 pucyHKu, NpUBeOEeHHBIE B HACTOALLEM NPUNOXKEHUW, NpeaHa3HaqYeHbl Ana Toro, Ytobbl Npyu pas-
paboTke 06opyaoBaHWA C MMTAaHWMEM OT DaTapei/aneMeHToB NPeaycMOTPETb BO3MOXHOCTb YMEHbLLEHWUSA UMW UCKITKOYEHNSA
yucna criydyaeB HenpaBUITbHOW 3KcnnyaTauuy batapeit/anemMeHToB.

B.1.2 Bbixog w3 cTposa Gatapen/anemMeHTa BCrnegcTBUE HAaNUMYMA HeOQOCTAaTKOB KOHCTPYKUMK GaTaperdHoro
oTceka

KoHcTpykuma BaTapeiiHoOro oTcexka AormkHa UCKNoYaTe yCcTaHOBKY BaTapeu/anemeHTa B peBepcHOM HanpasneHuu
(c obpaTHon NONAPHOCTE) UMK ee/ero KOPOTKoe 3aMblKaHue.

B.1.3 lNMoTeHuManbHbIe ONACHOCTH NPW YCTaHOBKE 3N1EMEHTA C HApyLUEeHWEM MOMNAPHOCTH

Ecrnu anemeHT B cocTase Uenw M3 Tpex unu Gonee coeguHEHHbIX NocneaoBaTenbHO 3MeMEeHTOB YCTaHOBMEH B
peBepcHOM HarnpasneHuu (¢ obpaTHOW MONsPHOCTLIO) (CM. pUcyHok B.1), To Bo3HUKaOT criegylowue noTeHuMansHse
ONacHOCTH:

a) 3apsg aNeMeHTa, YCTaHOBIIEHHOro B PEBEPCHOM HarnpasneHum.

MpumeyvyaHune 1 — 3HadeHnA TOka 3apsgda OrpaHUYEeHO BHELUHEN Lenbi/Harpy3kom;

b) oBpasoBaHve raza BHyTpW 3NeMeHTa, YCTAaHOBINEHHOIO B PEBEPCHOM HanpasneHuu,
c) cpabaTeiBaHWe MexaHW3ama cbpoca JaBneHus B aNieMeHTe, YCTaHOBIIEHHOM B PEBEPCHOM HanpaBneHuu;
d) Teub 3neKTponuTa M3 aNeMeHTa, YCTAHOBMEHHOTO B PEBEPCHOM HanpaeneHuu.

M puMmeHaHMe 2 — SHEKTDOHMT, CO,EIED}KaLI.MﬁCH B 3NeMeHTe, OKa3blBaeT BpeaHOE BO3OENCTBUE Ha KOXY
YenoBeKa.

3nNeMeHT, yCTaHOBMNEHHbIN
B PEBEPCHOM MOJNTOXEHN

PﬂcyHDK B.1 — I'Ipwmep nocnenoBaTenbHOro COEAMHEHWMA 3NeMeHTOB C OAHWUM 3NeMEeHTOM, YCTaHOBINEHHOM B
peBepCcHOM HanpasleHnn

B.1.4 MNoTeHuManbHbIe ONAaCHOCTH, BO3HMKaloOWMe B pe3ynbTraTe KOPOTKOro 3aMbikaHusa 6atapeu/anemeHTa
MoTeHuManbHble ONacHOCTW, BO3HWKAOLWIME B pe3ynbTaTe KOPOTKOrO 3aMblkaHWs:

a) BblAeneHWe Tenna B pesynstaTte npoTekaHna 6onbLWoro Toka;

b) oBpasoBaHue rasa;
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c) cpabatbiBaHMe MexaHuama cbpoca gaBneHus;
d) Teub anekTponuTa;
e) NoBpeXJeHne 3alUMTHOrO KOXyXa B pesynsrare MoBblLeHWs TeMNepaTypbl (Hanpumep, ycagka).

n puMmedHyaHne — SJ'IEKTPOJ'IMT, co,qepmau.mﬁc:ﬂ B 66TapEEfGHEMEHTe, OKa3blBaeT BpegHoe Boa,qeﬁcmue Ha KOXYy
YernoBeKa, a BblAenawweecd Tenno MOXeET CTaTb I'IPMLIVIHOﬂ oXxora.

B.2 O6wume pekomeHgaUUM No NpoeKkTUpoBaHU baTaperHoro oTceka obopyaoBaHusa

B.2.1 OcHoOBHble 006A3aTenbHbIe NapamMeTpbl

PekomeHgaumn, NpuBEOEHHBIE HUXE, OTHOCATCA K BaTapeiHbiM oTcekam 06opynoBaHus, B KOTOPOM WCMOMb3YHOT
UMIUHAPUYECKne anemeHThbl TunopasmepoB R1—R20. Kak npaBuno, anekTpoXMMWYeCKMe CUCTEMEI TaknX 2MEMEHTOB —
LENOYHBIE MAPraHLIeBO-LMHKOBLIE U YTONBHO-LIMHKOBLIE. JNEMEHTHI 3TUX 3NEeKTPOXUMUYECKUX CUCTEM ABMNAOTCA B3aUMO-
3aMeHAeMbIMK, MPX 3TOM He J0ONYCKAETCH UX OOHOBPEMEHHOE COBMECTHOE UCMOSNbL30BaHMUE.

Mpw npoekTUpoBaHuK BaTapeitHoro oTceka 0bopyaoBaHUA CreayeT yYUThIBaTb Creaytolmne KOHCTPYKTUBHbIE napa-
METPbI 3MTEMEHTOB YKa3aHHbIX TUNOB 3MeKTPOXMMUYECKUX CUCTEM U PAZNUYUS MEXOY HUMMK:

a) NomMOXWTENbHbIA BbIBOZ, LLENOYHOr0 MapraHLeBo-LUMHKOBOTO 3fIeMEHTa COEAMHEH C KOPMYCOM 3N1EMEHTa;

b) nonoxuTenbHbIA BbIBOL, YrONbHO-LMHKOBOMO 3fIeMEHTa U30MMPOBAH OT KOpPNyca 3nemMeHTa;

C) anemMeHTbl 0B0MX TUMOB M3rOTABMMBAIOT C 3ALUWTHLIM KOXYXOM, KOTOPBIA MOXET BbiTh BhinonHeH 13 Bymaru, nna-
CTUKa UMK APYrMX HEMPOBOASAWMX MaTepuarnos, a Takke U3 MeTannmnyecknx (NpoBoAsLLMX) MaTepManos, B 3TOM crnyyae
OH M30NMPOBaH OT KOpMyca 3MeMeHTa;

d) oTpuuaTenbHbIN BbIBOA aNeMeHTa MOKeT ObiTh 3arnybneH (qononHutensHo cm. M3K 60086-1:2015, 4.1.3). Ains
obecneveHns HaOeXHOro ANeKTPUYECKOro KOHTaKTa oTpuuaTerbHble BeiBoAbl 0BopynoBaHWsA He O0MmKHbI BbiTb MOMHO-
CTbHO MMOCKUMU;

€) BblBOAbl 3NeMeHTa Unn niobble Apyre YacTu SMeKTPMYEcKMX Liernei obopyaoBaHns He J0MKHbI KOHTaKTUPOBaTb
C 3aLUMTHBIM KOXYXOM 3fieMeHTa C Lienbto NpegoTepalleHnsi BO3HMKHOBEHWA KOPOTKOIO 3aMblKaHus.

KoHuyeckasi Unin BUHTOBaA MpyuHa, UCMONb3yemMasi B Ka4eCcTBe 3MeKTPUYeCcKoro KoHTakTa obopynosaHusi ¢ oTpK-
LaTenbHbIM BEIBOLOM 3reMeHTa, JOMKHa PaBHOMEPHO CKUMATLCS NPKU YCTAHOBKE afieMeHTa W He JoM#Ha conpukacaTbes
C 3aLUMTHBIM KOXYXOM anemeHTa. He peKoMeHOyeTCs MPUMEHSITb NPYHMHbI B KA4eCcTBe aNeKTPUYECKOro KOHTaKTa ¢ no-
NOXUTENBHBLIM BLIBOAOM 3MeMeHTa.

B.2.2 [JononHuTentHLie o6s3aTensHbIe NapaMeTpbl

JononHuTenkbHble 06s3aTenbHbe NapameTpsbl:

a) mnarotoBuTENAM obBopynoBaHua ¢ BGaTaperHbiM NUTaHWEM PEKOMEHAYETCs B3auMOAEWCTBOBAaTbL C WU3rOTOBUTE-
NsIMU 3NEeMeHTOB, UCMONb30BaTh NPU pacyeTax KOHCTPYKUMM GaTapeliHoro oTceka 3Ha4YeHUsl XapakTepUCTUK 3NEMEHTOB,
YCTaHOBMNEHHbLIE B HOPMATUBHOW AOKYMEHTaUWKU, U Npy Belbope aneMeHToB pykoBoacTBoBaTbca M3K 60086-2;

b) koHCTpyKums GaTapeiHoro oTceka gomkHa obecnednBaTh yOOGHYH YCTaHOBKY 3NEMEHTOR M NpeaoTBpallaTte Ux
BbINageHne 13 Hero;

C) KOHCTpyKUMs BaTapelHOro oTceka OormKkHa ObITh Takol, YToObl NpeaoTBpaTUTL NErkMin 4ocTyn K Batapeam/ane-
MEHTaM MarneHbKUM OETHAM;

d) BatapelHbll 0TCEK AomKeH ObiTb CMPOEKTMPOBaH TakuM 06pa3om, 4ToBbl B HEro MOXHO BbIno yCTaHOBUTL ane-
MEHT YBENWYEHHON BblCOTbI B cooTBeTcTBMM ¢ M3OK 60086-1:2021, 4.2.2; (Cor 1:2022)

€) B WHCTPYKUMW MO NPUMEHEHUO 060pynoBaHUA LOMKEH ObiTb YETKO yKasaH TUM MCMOoSb3yeMbiX 3NEMEHTOB, B
GaTperiHoM oTCceke — MnpaBurbHas NonapHOCTE (+) U (—) U HanNpaBneHWe UX YCTaHOBKM;

f) npw npoekTnpoBaHun GaTaperHoro oTceka HEOBXOAMMO YYUTLIBATE BO3MOXHOCTE BOZHUKHOBEHWS Y AMNEMEHTOB
Teun anekTponuTa. Ecnu 6atapeiHbiii 0TCEK HEBO3MOXHO MOMHOCTLI0 M30NMPOBATHL OT OCTankbHbIX AeTanelr obopynoea-
HWA, TO ero cnegyet pacnonarate TakuM 06pasoM, YTOBbl MUHMMW3UPOBATL UX MOBPEXOEHWE NPWU BO3HWUKHOBEHWUW TEYU
3MNeKTponnuTa;

g) Ans npefoTBpaLleHns BO3HUKHOBEHUSA HEBNAaronpUATHLIX XMMUYECKUX peakLuii B 3aNEMEHTE 1 TEYX 3MEKTPonnTa
KOHCTPYKLMA anekTpuyeckux ueneit obopynosaHusa aomkHa ObiTe Takor, yToObl 06opygoBaHMe He MOrmno yHKUMOHMUPO-
BaTb Npu HanpsxeHun meHee 0,7 B Ha anemenT (n, % 0,7 B, roe n, — 4MCNo aNeMeHToB, COeAUHEHHbIX NocneaoBarenk-
HO).

B.3 PekomeHpgauuu no npoekTupoBaHUK 6aTtaperHoro orceka, obecne4ynmBarLero npegoTepailleHue
YCTAHOBKMW 31IEMEHTOB B PeBepPCHOM HarnpaBneHuv (c o6paTHOW NONAPHOCTLIO)

B.3.1 OGwue nonoxeHusn
Mpwn npoekTpoBaHuK GaTapenHoro oTceka CneayeT UCKMYMTb BO3MOXHOCTb YCTAHOBKM 3NeMeHTa B PEBEPCHOM
HanpaeneHun (¢ obpaTHON NONAPHOCTLIO) UMW HANUYUSA ANEKTPUYECKOr0 KOHTaKTa Npy Takon YCTaHOBKE.

B.3.2 KoHcTpyKUus NONOXUTENbLHOro KOHTakTa
PekomeHaaumm no nNpoekTUpOBaHWIO NONOXKWMTENBHOTO KOHTakTa B batapeiHoM oTCeke ANA YCTaHOBKW NEMEHTOB
TunopaamepoB R03, R1, R6, R14 1 R20 npueefeHbl Ha pucyHkax B.2 u B.3. KoHcTpykums BaTapeldHoro otceka gomkHa
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WCKMKYaTbh BO3MOXHOCTb NepemMeLleHnsa anemMeHTOB BHYTPW Hero. I'lpM YCTaHOBKe anemMeHTa B peBepCHOM HanpaesneHUun
(C OGpaTHOﬁ HOHHDHOCTI:IO) He O0oMmKeH co3gaBaTbCA SﬂBKTpVIHECKHﬁ KOHTaKT MexXx4y BbIBOOOM 3NemMeHTa U KOHTakTOM B

baTtapelHoM oTceke.

PeGpa BatapeiHOro otceka AOSKHbI
/ ObITb N30NMpPoBaHHbIMU

ans obecneyeHus OTCYTCTBUSA

BNEeKTPUYECKOTO KOHTaKTa

C OTPUUATENBHBIM BEIBOAOM 3MeMeHTa

a) MNpaBnnbHaa ycTaHOBKa anemMeHTa b) HenpaBwnbHas ycTaHOBKa aneMeHTa
(B peBepcHOM HanpasneHuu)

PucyHok B.2 — lMonoXWUTenbHbIA KOHTAKT B BaTapelHOM OTCeKe, YTOMNNEHHLIN Mexay pebpamu

OTpuuaTenbHbIi BbIBOL,
anemeHTa B HarapeiHom
oTCeKe JOMKEH ComnpuKacaTbes
TONBbKO C OKPYKAIOLLMM
U30MATOPOM

a) MNpaBunbHaa ycTaHoBKa aneMeHTa  b) HenpaeBunbHas ycTaHoBKa 3neMeHTa

PucyHok B.3 — lNonoxuTenbHbIA KOHTaKT B BaTapeiHoM oTceke, YTONNEeHHbIN BHYTPW OKpYKatoLLero naonstopa

B.3.3 KoHcTpyKuusa oTpuUuaTenbLHOro KOHTaKTa
PexomeHgauuy No NpOEKTMPOBaHUIO OTPULIATENBHOMO KOHTakTa B batapeiiHOM OTCeke ANA YCTaHOBKM 3MEMEHTOB
Tunopazmepos R03, R1, R6, R14 n R20 npneeaeHbl Ha pucyHke B.4.

MonoxuTenbHbIN BoIBOL,
3M1EMEHTAa HE QOMKEH
conpwukacarbcs ¢ U-o06pasHbim
oTpUUaTenbHEIM KOHTaKTOM

B BaTapeHOM OTCeKe, a AOMmKeH
conpukKacaTbCcs TONbKo

¢ naonatopom batapeiHoro
oTCeKa, pacrnonoXeHHbIM

B LeHTpe

a) NpasuneHag yctaHoBKa 3neMeHTa  b) HenpaeuneHas ycTaHOBKa anemMeHTa
(B DEBEDCHOM HanpaeneHun)

PucyHok B.4 — OtpuuaTtensHbii koHTakT U-obpasHon hopmbl B BaTapeiiHom oTceke, obecnednsaionii HEBO3MOXKHOCTb
ANEeKTPWUYECKOro KOHTaKTa G MONOKUTENbHBLIM BbIBOAOM 3MeMeHTa

B.3.4 KoHcTpyKkuus GaTapeAHOro oTCeKa ¢ y4eTOM OPUMEHTaLMKU 3NIEMEHTOB

C uenbto UCKNIoYEeHUA BO3MOMXHOCTH YCTAHOBKW 311IEMEHTOB B PEBEPCHOM HanpaeneHuu (¢ 0bpaTHon NonspHOCTLIO)
pekoMeHayeTcs, YTobbl BCe anemMeHTbl MMEenu OAMHaKoBY opueHTauuto. [pumepbl opueHTauum 1 pacnonoxeHus ane-
MeHTORB B BbaTapeiHOM oTceke npuBefeHbl Ha pucyHkax B.5a) n B.5b).

20

GostExpert.ru
https://GostExpert.ru/gost/gost-60086-5-2023



https://gostexpert.ru?utm_source=pdf&utm_medium=67253
https://gostexpert.ru/gost/gost-60086-5-2023?utm_source=pdf&utm_medium=67253&utm_term=page

FOCT P M3K 60086-5—2023

Ha pucyHke B.5a) npuBeaeHsbl peKoMeHayeMble OPUeHTaUWA U pacronoXeHre aneMeHToB BHYTpW GaTapeiHoro oT-
ceKa, Ha pucyHke B.5b) — uxX opueHTaumns 1 ansTepHaTUBHOE PAcnonNoXeHUe.

_@

X

a) PeKOMeH,D,yEMbIE OopueHTauuna u pacnonoxxXeHre ariemMeHToOB B 68Tapet7lHOM oTCceke

@ ®

9 ||| &

(/"—_‘ (/""‘"

b) OpueHTauusa n ansTepHaTMBHOE pPacronoMXeHre aneMeHToB B BaTapeinHoM oTceke

MpuMeyaHus

1 MonoxuTenbHble KOHTaKTbl B GaTapeiHOM OTCEKe, yKa3aHHble Ha pucyHke B.5a), OomkHbl BbiTh BbIMNOSHEHbLI B
COOTBETCTBMMW C PEKOMEHOALMAMM, NPMBEOEHHBIMK Ha pucyHKax B.2 u B.3.

2 lMonoxuTeneHble KOHTaKTbl B 6aTapeHOM OTCceKke, yKasaHHble Ha pucyHKe B.5 b), 4omkHbl ObITh BLINOMHEHLI B
COOTBETCTBMMW C PEKOMEHOAUMAMM, NMPUBEAEHHBIMK Ha pucyHKax B.2 u B.3, oTpuuarenbHble KOHTaKTbl — B COOTBETCTBUM
C pekoMeHZauMaMM, NPUBEAEHHBIMU Ha PUCYHKe B.4.

3 PacnonoxeHune aneMeHToB B HaTapedHOM OTCeKke, NpUBeAEeHHOE Ha pucyHKke B.5b), gonyckaeTtcs TonbKo Ans
anemeHToB TUNopasamepoe R14 u R20, ona anemeHToB ApyriMx TUNoOpasMepoB Takoe pacrnonoxeHuwe B batapeliHoM OT-
ceKe He peKoMeHOyeTcs BCneacTBue HebonbluMX pasmMepos MroLlann Ux oTpULAaTenbsHbIX BbIBOOOB (pasmep dg COOTBET-
cTByroWei cneumdumkaumm). (Cor 1:2022)

PucyHok B.5 — lNpumepbl opueHTauuu 1 pacrnonoXeHus anemMeHToB B 6aTapeiiHoM OTCeke

B.3.5 PaaMmepbl NONOXUTENLHOro KOHTaKTa

B tabnuue B.1 npuvBedeHbl pasmepsl AeTanei BbIBOAOB 3MEMEHTOB W PEKOMEHOYEMbIE PasMepbl NONOKUTENEHEIX
koHTakToB B BaTapenHoM oTceke obopynoBaHusa. Ecnu koHcTpykuma batapeliHoro oTceka obopynoBaHUs cOOTBETCTBYET
KOHCTPYKLUK C pasMmepamu, NpuBedeHHbIMW Ha pucyHke B.6 1 B Tabnuue B.1, To npu ycTaHOBKe 3nemMeHTa B peBEPCHOM
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HanpaeneHun, T. e. OTpUUaTteribHbIM BbIBOOOM K MOMOXWUTENBHOMY KOHTaKTy OﬁOpy}JOBaHVIFl, I'IpOHSOﬂ,D,ET «0TKas no 6es-
OnacHOCTKU», T. K. 6yJJ,ET OTCYTCTBOBaTb SHEKTPMHECKMﬁ KOHTaKT.

Tabnwuua B.1 — Pa3wepbl geTanein BbIBOOOB 2MEMEHTOB W PEKOMEHOYEMbIe pa3Mepbl NMOMOKUTENbHbLIX KOHTAKTOB B
BbaTtapelHoM oTceke, NpuBedeHHbIe Ha pucyHke B.6

B munnumeTpax

PasMan. AETEN PexomeHayembi paamep
PA Paannep Agetanv nonoxMTenbHOro BbiBOAA NONCXNTENBHOIO KOHTaKTa B
OBoaHayeHme Bi?g:::;i’;‘:::g?a anemeHTa GaTapeiiHoM OTCEKe, NPUBEAEHHbIN
TMnopazmepa Ha pucyHke B.6
anemeHTa
a2 d.? b
(MHH.) (Makc.) (k) X Y
R20, LR20 18,0 9,5 1,5 9,6—1,0 0,5—1,4
R14, LR14 13,0 75 1,5 7,6—9,0 0,5—1,4
R6, LR6 7,0 55 1,0 5,6—6.8 0,4—0,9
R03, LRO3 4,3 3,8 0,8 3,9—4,2 0,4—0,7
R1, LR1 5,0 4,0 0,5 4,1—4.,9 0,1—0,4
a8 B cooteetcTBUM ¢ M3OK 60086-2.
X
dy dg
WN3onatop W3onatop
1 _:C"J L >_
1 4 7 A
iy

[MonoxuTenbHbIn KOHTaKT
obopynoeaHus

[NonoXuTensHbIA KOHTaKT
obopynoeaHus

OTpuuaTtenbHbIA KOHTaKT
obopyaoeaHua

OTpuUuaTenbHbIA KOHTaKT
obopynosaHus

a) MNpaeuneHas ycTaHOBKa aneMeHTa b) HenpaBunbHas ycTaHoBKa afeMeHTa

o‘6 — MWHUMAnbHLIA BHELWHWIA AUamMeTp NNOCKOW NOBEPXHOCTN C OTPULATENbHLIM BbIBOAOM 3fIEMEHTa; O‘3 — MakcuMarbHbIM guameTp

NoONoOXWUTENbLHOINO BbIBOAa 3MemMeHTa B npegenax 3B,EI,EHH0I.7I BbICOThI EblCTyﬂa; h3 — MUHUManNbHbLIA BblCTyI'I NNOCKOCTU NONOXNTENBHOIO

BblBOAA anemMeHTa; X — anameTp yrnybneHus nog nonoxuTenbHbIA KOHTAKT AN8 NONOXWTENEHOrO BbIBOAA 3NeMeHTa (pa3Mmep X A0MmKeH

BbiTe Bonee pasvepa ds;, HO MeHee pasmepa dg); Y — pasmep yrnybneHus (Myxoro 0TBEPCTUSA) NOA MONOKWUTESNBHBIA KOHTAKT ANnA
MOMOXUTENEHOTO BLIBOAA 3neMeHTa (pasmep Y gomkeH BbiTe MeHee pasmepa h;)

MpumeyaHue — [oNOKUTENBHBIM KOHTAKT BaTapeiiHOro OTceka yYTOMeH BHYTPY OKPYKaIOLLEro n3onaTopa.

PucyHok B.6 — PekomeHayeMble KOHCTPYKUWSA Y pa3Mepbl NOMNOXKUTENBHOMO KOHTaKTa
B GatapeirHOM oTceke 0bopyaoBaHUA

OuameTp yrnybneHusa (rmyxoro 0TBEPCTUSA) NoA NOMNOKUTENBHBIA KOHTAKT 4OMmkeH bbiTb Bonee MakcuMmanbHOro ana-
MEeTpa NonoXWUTENbLHOMo BbiIBOAA anemMeHTa (d;), HO MEHEE MMHUMANbHOTO BHELIHEro AnaMeTpa Miockoi NoBepXHOCTMU C
oTpyUaTeNbHLIM BbIBOAOM anemeHTa (dg). Ha pucyHke B.6a) npuseneHa npaeunbHas ycTaHoBKa anemeHTa B Gatapeil-
HOM OTCeKe, Ha pucyHke B.6b) — HenpaBunbHas ycTaHoOBKa 3MeMeHTa, T. €. B PeBePCHOM HanpaBneHuu, Npyu KOTOpor
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OoTpuLaTerbHblA BLIBOL 3MEMEHTa KOHTaKTUPYET TOMBKO C COMpUKacalLwWMMCHa C HUM M30NATOPOM, YTO NpesoTepallaeT
3]'IE'KTpM‘-IeCKVII:’I KOHTaKT.

B.4 PekomeHgauuu no npoekTupoBaHUK 6aTapelHoro orceka, obecne4ynmBarLlero npegoTBpalleHue
KOPOTKOrO 3aMbIKaHWA 3NeMeHTOB

B.4.1 PekoMeHOauun no NnpoekTUpoBaHUIo 6aTtapeildHoro oTceka, obecneumMBarollero npeaoTepalleHue
KOPOTKOro 3aMbIKaHUA, BO3HUKAIOLLEero BCneacTBMe NOBPeXaAeHUA 3alMTHOTO KOXyXa 3nemMeHTa

CTanbHOM KOpNyc WEeNoYHbIX MapraHUueBbiX 3MeMeHTOR, MOKPbLITLIA 3alUMTHBIM KOxyxoMm [cMm. B.2.1, nepevucne-
HWE C)], UMEeeT TO e HanpsKeHWe, YTO U NONOXUTENbHbIW BblBOA. ECnM 3alUMTHLIM KOXYX 3NeMeHTa, Haxoaslencs/Haxo-
aswerocqa B 6aTaperHoM oTceke, ByeT NoBpexaeH (paspesaH UMK NPoKosoT) Kakou-HUBYAb AeTanbio TOKONpPOBOASLUEN
uenun obopynoBaHuA, TO MOXET BO3HUKHYTH KOPOTKOE 3amblkaHue (cM. pucyHok B.7). Takke crieqyeT yuYuTbIBaTh, YTO NpU
TakoM MOBPEXOEHUN COCTOAHWE 3neMeHTa MOXeT ObiTb yXyALWeHo BCneacTeMe hM3NYecKoro BO3ASUCTBUSA, HanpumMep
YpeamMepHor BUbpaunein, nageHMem.

KOpOTKDE 3amMmblKaHue

MpumeyaHuns

1 TMoTeHUManbHbIE ONaCHOCTM, BO3HMKAIOLLME B peayrbTaTe KOPOTKOrO 3aMblkaHus, npueeaeHs! B B.1.4”.

2 TpuMep BO3HUKHOBEHWUA KOPOTKOMO 3aMbIKaHWA, MPUBELAEHHbLIA Ha pucyHKke B.7, OTHOCUTCS K LLEMNOYHBIM Map-
raHLEeBO-LMHKOBLIM 3MeMEHTaM, HO Tak Kak LLemnoYHble MapraHLEeBO-LUMHKOBLIE M YTOMNbHO-LMHKOBLIE 3reMEHThI ABNSAIOTCA
B3aMMO3aMEHAEMbBIMU, TO OAHHBIA NPUMEP PACNPOCTPaHSAIOT M Ha YroNbHO-LWHKOBLIE 3NeMeHTEI (cm. B.2.1).

PucyHok B.7 — lNprmep BO3HWKHOBEHWA KOPOTKOMO 3aMbIKaHWs (BLIKITIOYATENb NPOTKHYN 3aLUMTHBIA KOXYX) aneMeHTa

Mpw npoekTMpoBaHUW BaTapeiHoro oTceka peKoMeHAYeTCs NPeayCMOTPETL HANKMYME B HEM U30MNATOPa, pa3MelLLieH-
HOTO, KaK MoKasaHo Ha pucyHke B.8, onsa npefoTBpalleHVsi MOBPEXAeHUS BbIKMio4aTeNeM 3allMTHOTO KOXYXa 3NeMeHTa 1
BOZHUKHOBEHUS KOPOTKOrO 3aMbIKaHWSA.

Maonatop

® ON® ©

PucyHok B.8 — lMpumep pasmelleHns usonsatopa B 6atapeiiHoM oTceke Ans NpefoTBpaLLeHns KOPOTKOro 3amMblKaHKs

Mpv NpoeKTUpoOBaHUW BaTapelHOro oTceka pekoMeHayeTcs NPpeaycMOTPETh, YToOE! AeTany 06opyaAoBaHUA UMK ero
3NEKTPUHECKUX LIENei, BKIIOYAS 3aKINENKU UMW BUHTLI, UCNONb3yeMble NS 3aWnTel 6aTapeiHblX KOHTaKTOB U T. M., He COo-
npuKacanuce ¢ KOpNycoM 3NeMeHTa UMK 3aLLUTHBIM KOXYXOM.

B.4.2 PekomeHpauuu no NpoeKTUpoBaHUKo GaTtaperHoro orceka, obecnevymMBarLwero npegoTepalleHme
KOPOTKOro 3aMbIKaHUsA, B KOTOPOM B Ka4eCcTBe OTPULaTeNibHOro KOHTaKTa NPUMEHSIIOT NMPYXUHbI

B pesynkrate nonbITkK HENMPaBUMBHOW YCTAHOBKM 3rieMeHTa [CHavyana nonoxuTernsHeIM (+) BLIBOAOM B Hanpaene-
HWW BNepen], Kak nokasaHo Ha pucyHke B.9, BO3MOXHO NepekaluvBaHne NPy uHbl, KOTOPYIO MPUMEHSAIOT B KAYECTBE OTPU-
LaTenbHOro (—) KOHTaKTa, ¥ NOCrNeayLee paspesaHne UNn NpoKanbiBaHWe 3aLUMTHOIO KOXyXa 3N1eMeHTa Npw YCTaHOBKEe
B KpaW NpyXMHbI, Kak NoKasaHo Ha pucyHke B.10.

" WcnpasneHa owmnbka opuriHana.
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PucyHok B.9 — YctaHoBKa anemeHTa B Kpau Mpy>XuHbl (HE peKkoMeHayeTcs)

g @} WQ ®}

a) MNpokanbiBaHWe NPYKWMHOW 3aLMTHOMO KOXYXa b) MpokaneiBaHWe NPYXUHOM 3aLWMTHOMO KOXYyXa
CHWU3Y W ee COMPUKOCHOBEHWE C METaNNUYECKUM
KOpMyCOM 3rieMeHTa

PucyHok B.10 — lNMprmMepkl HeNpaBUNEHOM YCTAHOBKW aNeMeHTa, NPUBOSALLEN K NepeKkaluMBaHuIO NPY>KMHbI,
NPUMEHSIEMOI B Ka4ecTBe OTpULATeNbHOTO KOHTaKTa

B uenax vcknioyeHWs HenpaBWbLHOW YCTAHOBKW aremMeHTa, nokasaHHoW Ha pucyHke B.10, npw npoekTnpoBaHum
BaTapeliHOro oTCceKka pekoMeHayeTcs npedycMaTpuBaTe BO3MOXHOCTE TONBKO NPaBUIbHOW YCTaHOBKMW aneMeHTa [cHaya-
na oTpuuaTtensHelM (—) BbIBOOOM B HanpaBneHun Brneped), 4Tobbl npyKMHa ckumanack PpaBHOMEPHO, Kak MokasaHo Ha
pucyHke B.11. [Ina atoro HeobxogmMmo B BatapeiHoM OTCEKE YCTaHOBUTE M30NMPOBAHHYIO HANPaBnsaoLWYyio, pasMecTvB ee
Hag oTpyUaTenbHbIM KOHTaKTOM (CM. pucyHok B.11).

M3sonuposaHHas Hanpasnsiowas

PucyHok B.11 — TlNpumep koHCTpykumMm BaTapeliHoro oTceka, UCKMYaLWwen BO3MOXHOCTb HENPaBUNbHOW YCTAHOBKU
3anemeHTa U NepekaliuBaHUa NPYKUHbI, MPUMEHAEMOW B Ka4eCcTBe OTPULIATENbHOMO KOHTaKTa

KOHELl NPyXWHbI, T. €. 4aCTb NPYXWHbI, KOTOpaaA CornpuKacaeTcAa C 3neMeHToOM, OO0IMKEeH HaxoOQuTbCA YeTKO Mo ero
LIEHTPY W HE UMETb OCTPbIX KPOMOK, KOTOPbIE MOITIA Obl noppegnTb 38.LLI,VITHI::IIH KOXYX arnemeHTa.

,D,VIBMETP NpOBONOKK, U3 KOTOpOFI M3roToBNeHa NpyxuHa, OIMKeH COOTBETCTBOBATL 3HaYeHWAM, YKa3aHHbIM B Tab-
nuue B.2. [laeneHue Npy>XWHbI Ha OTpI/ILI,aTEJ'II::HbII;;I BbIBOA areMeHTa OOIMKHO BbITh 4OCTaTOMHbIM NS obecnevyeHus no-
CTOAHHOTO HadeXHOoro aNnekKTpu4eckoro KOHTakTa U npu 3TOM He OOIMKHO ObITe HACTOMbKO CUMbHLIM, YTODLI NnpenATcTBO-
BaTb y,D'DGHOI?I YCTaHOBKe W yOaneHu anemMeHTOB. ‘-IpealvlepHoe AaBneHune npyxuHbol Ha OTpMLLaTEHbeII?I BbIBOA 3nemMeHTa
MOXET CTaTb I'IpVIHVIHDI?] NoBpeXXaeHna ero 3allMTHOrO KoXyxa unu ,u,ecbopmauww BblBOAA, BCNeaCcTBME HYero MOXeT npo-
MN30MTK KOpPOTKOE 3aMblKaHWe Wunu Teub BMNeKTponnTa.

npy}KMHbl B GaTaDEI?IHOM OTCeKe [0onycKkaeTcsA NpMMeHATb TONMbKO B Ka4eCcTBe OTpuMUaTenbHOro KOHTakTa gnda co-
eJWHEeHWA C oTpuuaTtenbHbIMK BeIBOOAMW LUMNNHOPWYECKUX 3NeMEHTOB.

Tabnuuya B.2 — [duameTp NPOBOMNOKMU, M3 KOTOPO U3rOTaBMNMBAKT MPYXUHbI, NPUMEHAEMbIE B KAYECTBE OTpULIaTENb-
HOro KOHTaKTa

Tunopasmep anemeHTa [nameTp NpoBOMNOKK, MM
R20 LR20 0,8
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OkoH4yaHue mabnuus! B.2

Tunopasmep anemeHTa Ouamerp npoBoONOKK, MM
R14 LR14 0,8
R6 LR6 0,4
R0O3 LR0O3 0,4
R1 LR1 0.4

B.5 PekomeHgauMu no npoeKTMPOBaHUKD OTPMLUATENLHOrO KOHTaKTa B 6aTapeHOM OTCeKe C y4eToM hopMm
M pasMepoB 3arnyoneHHbIX oTpuuaTenbHbIX BLIBOAOB 3N1eMEHTOB

B M3K 60086-2 ycTaHOBMNEH MakcUMansHbI pasMmep 3arnybneHusa oTpuuaTensHOro BbiBoAa arieMeHTa OTHOCUTE Nb-
HO ero Kopnyca. AnemMeHTsl Tunopasmepos R20, LR20, R14 v LR14 uarotaBnueatoT ¢ 3arnyBneHHbIMU OTpULaTensHLIMU
BbiBOAamu. [ns npegoTepalleHs BO3HMKHOBEHWUS NEeKTPUHECKOro KOHTaKTa Npy yCTaHOBKE 3MemMeHTa B peBEepPCHOM Ha-
NpasneHnn oTpyuaTenbHbie BblBOAb! 3TUX ANEMEHTOB CHabKeHbl 3aLLUMTHLIMW BbICTYNamMK1 M3 M30MNALMOHHOW NNacTMacchbl.

Mpw NpoekTUpPOBaHWW OTpULIATENBHOMO KOHTaKTa B BaTapeiHom oTceke HeOBX0QUMO Y4UThIBaTEL hOpMY M pazMepsl
oTpuuaTenbHbIX BbIBOAOB 3M1@MEHTOB W cobniogaTe crnegytolme pekomeHaaunm:

a) npu NPUMeHEeHUU MPYXWHbI B KA4eCTBe OTpULATENbHOMO KOHTakTa B 6aTapeiiHoOM OoTceke AuameTp ee BUTKa, Co-
MPUKACAaIOLLErocs ¢ ANeMEeHTOM, JOoMKeH BbiTe MeHee paamepa dy, e dg — BHELUHWA qUuaMeTp NMOCKOW NOBEPXHOCTH C
oTpULaTenbHBIM BEIBOLOM 3NEMEHTE;

b) npu NpumeHeHUM MNACTWHBI, U3rOTOBMEHHOW W3 Hape3aHHOro U (PopMOBaHHOMO NMCTOBOrO MeTanna (cm. pu-
cyHok B.12), B kauecTBe oTpMUATENbHOTO KOHTaKTa B GatapeiiHom oTceke Heobxoqumo, 4Tobbl pasmepsl h, 1 dg, cooT-
BETCTBOBaNW pasmepam, npueefdeHHbIM B Tabnuvue B.3. B aToM crnyyae B COOTBETCTBUM C pucyHkoM B.12 Ha nnactuHe
crnedyeT NpedyCMOTPeTE BLICTYN. BhicoTa aToro BeICTyNa AomkHa ObiTh 4OCTATOMHOW ANA TOr0, YTOObLI BLICTYN NPeBbIWan
noboe sarnybneHue BbiBoAa anemeHTa (pasmep hy,). HecobniogeHue aTux pekomeHaaLmnin MOXKET NPUBECTK K OTCYTCTBUIO
3NEeKTPWUYECKOro KoHTakTa anemeHTa ¢ obopygoBaHuem;

C) NpW NPMMEHEHWW NMNOCKOW METANMUYECKOR NMNaCcTUHbI B KAYECTBE OTPULATENLHOMO KOHTakTa B GatapenHom oT-
ceke HeobxodMMO MpPegycMOTPETb Ha Hell OOWH UMW HECKOMBKO BLICTYMOB ANs obecneveHns HagexHoro aneKkTpu4ecKoro
KOHTaKTa C arnemeHToM. BeicoTa BeicTyna fomkHa ObiTe AOCTAaTOYHOW ANg Toro, YTobbl BeICTYN NpeBbiwan noboe 3arny-
BrieHre OTpULATENBHOO BLIBOAA anemMeHTa (paamep hy,). BeicTynel cnefyeT paameliars B NpeAenax BHeLHero anaMerpa
MIOCKOI MOBEPXHOCTK C OTPULIATENbHLIM BbIBOAOM anieMeHTa (paamep dg).

N\ ] hy E —
%@%—— WD
\
AN

— = —

N\

a) NpuMeHeHWe NPYXWHLI B KavyecTee b) MNpuvmMeHeHne NNacTuHbI B Ka4ecTee
oTpMLaTENLHOrO KOHTaKTa OTPULATENBHOTO KOHTaKTa

PucyHok B.12 — lMpumMepk! ncnonHeHUsa oTpuLlaTenbHbIX KOHTaKTOB

Tabnuuya B.3 — Pa3amepbl getanen otpuuaTesnbHbIX BbIBOLOB 3NEMEHTOB

Paamepbl B MUNINUMETpax

BHelwHWin anameTp nrockon
NOBEPXHOCTU C OTpULIATENBHBIM
BbIBOAOM 3nemeHTa dg®

MakcvmaneHbI pasmep 3arnybnexus

Tunopasmep anemMedTa
P P OTPULATENBHOTO BbIBOAA anemeHTa h,?

R20, LR20 1,0 18,0
R14, LR14 09 13,0
R6, LR6 0,5 7,0
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OkoHYaHue mabnuusi B.3

BHewHWiA anameTp nnockon
NOBEPXHOCTM C OTpULaTENbHbLIM
BbIBOAOM 3NemMeHTa dg®

MakcumanbHbIi pasmep 3arnybneHus

Tunopasmep anemeHTa =
OTpULaTENBHOrO BbIBOAA anemeHTa hy

RO03, LRO3 0,5 4,3

R1, LR1 0,2 5,0

2 Cm. M3K 60086-2.

[Mpwn npoekTpoBaHumn GaTaperHbIX OTCEKOB HE PEKOMEHOYETCH UX pa3Mepbl OCHOBLIBATL HA pasMepax aNeMEHTOB
TOMNBKO OAHOTO KOHKPETHOTO M3roTOBUTENS, TaK Kak 9TO MOXET co3faTk Npobnembl Npu 3amMeHe 3neMeHTaMu Opyrux na-
roToBUTENEMN.

Pa3mepbl aneMeHTOB, BKINOYas pasMepbl X NONOXUTENbHbBIX U OTpULATeNbHLIX BbIBOAOB, NpuBedeHsl B M3K 60086-
2:2015 Ha pucyHkax 1a) n 1b) n B cooTBeTcTBytoWwmx cneuundurkaunax MIK 60086-2.

B.6 PekomeHgauuu no NpoekTMpoBaHui0 6aTapeHOro oTcexka Brnaro3alyueHHoro ¥ HeBeHTUNMpyemoro
obGopynoBaHuA

Mpw npoekTupoBaHun GaTaperHbix OTCEKOB CredyeT npedycMoTpeTb, YTobbl yaaneHue BoAopoaa, BeiAendAoLLe-
rocs M3 6atapei/aneMeHTOB, OCYLLECTBNANOCL NOCPEACTBOM peakuvn pekoMbuHaumm unu ceobogHOro BeIBEAEHWUSA €ro
Hapy»y, B MPOTUBHOM Cryyae npy BO3HWKHOBEHWWM MCKPBI MOXET NMPOW30NTM BOCNNaMEHEHWE HaKOMNEHHON BOOOPOAHO-
BO3AYLLIHOW cMecu W B3pbiB obopydoBaHusa. Ha atane npoekTnposaHus obopydoBaHus, B kOTOpom ByayT Mcnonb3oBa-
Hbl GaTapew/anemeHTbl, cnedyeT NPOKOHCYNBTUPOBATLCS C MX WU3rOTOBUTENAMM [CM. AOMOMHUTENbHYD MHGOPMaLMWIo B
7.1, nepeyucneHue nj).

B.7 [ononHuTenbHLIe peKoMeHOaLUKW No NpoeKTMpoBaHu GaTapeliHOro oTceka

[ononHutensHbie pekoMeHauuy No NpoeKTUpoBaHUK BaTapeiHoro oTceka:

a) anekTpudeckas uenb 0bopygoBaHUA OOMKHA HAXOOUTBLCA B AMNEKTPUYECKOM KOHTaKTe TONbKO C BbiBoA4aMu ba-
Tapew/anemeHTa. batapeliHbiin oTcek gormkeH BbiTb aNEeKTPUYECKM U30ONMPOBAH OT aNeKTpu4eckon uenyu obopyaoBaHua
1 pacrnonoXxeH Takum obpa3som, YToBbl MUHUMM3UPOBATE BO3MOXKHYIK OMAcHOCTbL W/WMWM PUCK HAHECEHUS MOBPEXAEHWUIA
OpyruMm getansam obopynoBaHUs Npy TeYW anekTponuTta u3 batapen/anemeHTa;

b) mHorne Buabl obopyaoBaHMA NPOEKTUPYHOT C YYETOM BO3MOXHOCTM paboThl OT pasnunyHbIX MCTOMHWMKOB NUTaHWSA
(Hanpumep, OT CeTU, AOMNONHUTENBHLIX BaTapei/aneMeHToB), TO ecTh B TakoM oBopyaoBaHuK BaTapen/aneMeHThbl UCMOorb-
3YHOT KaK pe3epBHbIA UCTOYHUK NUTaHKA. [1py NPOEKTUPOBaHNIA INEKTPUYECKMX Lienei Takoro obopyaoBaHus HeobxoanMo:

1) nubo npenoTBPaTMTL BO3MOXHOCTE 3apsaa batapen/aneMeHTa;

2) nubo BKNKYMTL B COCTaB 3NEKTPUYECKONW Lienn ycTponcTeo, obecnevmBatowee 3awmTy batapen/anemMeHTa, Ha-
npumep guod(bl), Takmm obpasom, 4ToObl 06paTHEIM TOK 3apaga, NPOXoAAWMA Yyepes 3awuTHoe(eie) ycTpoicTeo(a) Ha
baTapeto/aneMeHT, He NpeBLILLAan 3Ha4YeHW, YCTAHOBIMEHHbLIX U3rOTOBUTENEM.

CxeMy aneKTpu4ecKoW Lienu 1 3alUTHOE YCTPOICTBO criedyeT BblOuMpaTth B 3aBMCMMOCTH OT TUna batapewn/anemeH-
Ta 1 TMNa ee/ero aNeKkTPOXMMUYECKON CUCTEMBI M Takum o6pa3om, 4ToObI NpK akcnnyaTauun 06opyaoBaHUs HE MPOUCXO-
AWM OTKa3 O4HOro M3 KOMMOHEHTOR 3nekTpudeckon uenu. Paspabotynkam obopyaoBaHus pekomeHayeTcs obpalarbes K
WN3roTOBUTENAM DaTapei/aneMeHTOB C LIEMbIO NOMyYeHUA CBeAeHWI, HeoDOX0AUMbIX ANS NPOeKTUPOBaHUA 3NEKTPUYECKUX
Lenew ¢ COOTBETCTBYHOLLEN 3aluMTON baTapei/anemMeHToB.

HecobniogeHune ykasaHHbIX peKOMEHAALMIA MOXKET MPUBECTU K COKPALLEHUKD CpoKa cryxbbl, TeUYN anekTponuTa unu
B3pLIBY BaTapeu/anemeHTa;

c) chopmMa MoNoXUTENBLHOrO (+) M OTPULIATENLHOTO (—) KOHTAKTOB B 6aTtapeiiHoM OoTceke JoMmKHa BbiTe BU3yalbHO
paanu4vMma Bo u3bexaHue nyTaHuubl Npy YCTAHOBKE B HEro BaTapen/aneMeHTa;

d) maTtepwan, 13 KOTOPOro M3roTaBNMBANT KOHTaKTLl B 6aTapeHoM OTCeKe, JOMKeH BbiTb C MMHUManNbEHBIM 3MNek-
TPUYECKUM COMPOTUBIIEHMEM U COBMECTUMbIM C MaTepuarnom BbIBOAOB DaTtapeun/anemMeHTa;

e) DaTtapelHblil OTCeK AomkeH ObiTb M3TOTOBNEH M3 HEMPOBOASLUErO, TEMMOCTOWMKOrO, HEropHYero Matepuana u
VMETb HaAeXHbll TENNOOTBOA, a Takke BbiTh YyCTOWYMBLIM K AedopMaLv Npyu yCTaHOBKE B Hero batapein/anemMeHTOB;

f) B BatapenHom oTceke obopyaoBaHWA, CNPOEKTUPOBAHHOIO C NMTaHWeM oT 6aTapeun/aneMeHTa ¢ BO3A4YLWHON Ae-
nonspuaaumen nubo A-cuctem, nnbo P-cuctem, gomkHa ObiTh obecnedeHa goctatodHas BeHTMnaums. PekomeHayetcs,
yTobbl OaTapen/aneMeHTbl A-CMCTEMbl BO BpeMsa HopMankHOW paboTel 0bopyaoeaHma Bbinv pasMelleHbl B BEpTUKanbHOM
MOMOXEHWUM,;

g) He JonyckaeTca NPOeKTUPOBaTE DaTtapeiiHbIi OTCEK ¢ MapannefbHbIM COeAMHEHWEM 3NEMEHTORB, ECMN He nog-
TBEPXAEHO, YTO YCTaHOBKA OOHOTO UMW HECKOMNBKUX 3MTEMEHTOR B PEBEPCHOM HanpaeBMneHuy He BNUAET Ha De30nacHOCTE;

h) He pekomeHgyeTcs nNpoekTupoBaTh BaTtapelHbl OTCEK C NocnenoBaTeSibHbIM COEAUHEHUEM 3MEMEHTOB W He-
CKOMBbKMMM BbIXO4AMW HANpsxeHWs (CM. pUcyHOK B.13), Tak kak paspsKeHHble aNeMeHTLl OQHOW CEKUMW MOTYT nogsep-
rHYTbCA 0OpaTHOMY HanpsKeHUH.
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Mpumep — Ha pucyHke B.13 dee 6amapeu paspsixkarom Yepes pezucmop R1. Ecnu nocne ux paspsada nepe-
KfIoYamernb ycmaHO8/eH 8 NoJIoXeHUe 3aMbikaHus yenu Yepe3 R3, mo amo mMoxem cmame NpuYuHol npuHyou-
menbHo20 pa3psada amux deyx 6amapell, YaCMUYHO pa3psiKeHHbIX 00 amoezo.

® Oj® ol ol oje Ool® ©

R1

—

R2
o — R3
o,

r—

PucyHok B.13 — lNMpumep KoHCTpyKUMK BaTapelHoro oTceka ¢ nocnefnoBaTtefbHbIM coeguHeHUeM 3NeMEHTOB
1 HECKOMBbKUMW BblXO4amMW HanpsaxKeHns

MoTeHUManbHbIE ONACHOCTK, BO3HUKAIOWMWE NPU NPUHYAWMTENBHOM paspsage (NpuBoasaLME K PEBEPCHOMY Hanpshke-
HUI):

1) obpasoBaHue ra3a B NPUHYAUTENbHO Pa3psKeHHbIX aemMeHTax;
2) cbpoc gaBneHus;
3) Tedb anekTponuTa.

I'Ipumeanme — SJ'IBKTpOHVIT, CO,EI,Ep)KaLLI,VII;ICF! B dnemMeHTe, OKal3blBadeT BpenHoe BO3,QEI7ICTBVIE Ha KOXYy
YernoBeKa.
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MpunoxeHwne C
(cnpaBo4Hoe)

3Haku 6ezonacHocTH (MUKTOrpaMMbl)

C.1 OGwume nonoxeHnn

B mapkupoBke baTapeii/aneMeHTOB, TpebOBaHWA K KOTOPOW YCTaHOBMNEHLI B HACTOSILLEM CTaHAapTe, Kak NpaBuIo,
NPUMEHSAOT NpeaynpeguTensHble HaanMcK. B kayecTBe AONOMHUTENBHOW NI ansTepHATMBHOW )OpMbI NpeacTaBneHns
MHpopMauMm 0 BO3MOMXHBIX MCTOHHUKaX ONacHOCTW W npaeunax HGesonacHoro obpalleHna ¢ NpodyKUMen B MapKMpOBKe
BaTapen/aneMeHTOB JONYyCKaeTCa NPUMEHATL 3HaKKM Be30nacHOCTK (MUKTorpamMmbl ).

HacTosllee NpunoXeHue NPUBEAEHO C LIENbH:

1) ycTaHOBMEHWUS eOWHLIX PEKOMEeHOALMIA Mo NPUMEHEHWIO 3HAKOB BE30MacHOCTM (MUKTOrpaMm), COOTBETCTBYHOLLIMX
MCNOMb3yeMbIM MPenynpeamuTensHbIM HAAMUCAM;

2) cBEeOeHWs K MUHUMYMY BO3MOXHbBIX BAPMAHTOB 3HAKoB BesonacHocTy (MMKTorpamm);

3) nonynspusauum UCNonbL3oBaHWs 3HaKkoB HGe3onacHoCTU (MWMKTorpaMM) BMECTO npefdynpeauTenbHbIX Haanucen
Ana nHAOPMUPOBaHUA MOMb30BaTENEN O BO3MOXHbBIX MCTOYHMKAX OMacHOCTVM M npaBunax Be3zonacHoro obpalleHus ¢
npoayKuuen.

C.2 3Haku 6ezonacHoOCTU (MUKTOrpamMmbl)

3Haku BezonacHOCTU (NMMKTOrpammMbl), pEKOMeHOYEeMbIE ANA MapkupoBKku Batapel/aneMeHTOB, U COOTBETCTBYIOLWME
UM NpegynpeanTensHele HaanucKu npueedeHsl B Tabnuue C.1.

Tabnuua C.1— 3Hakn Ge3onacHOCTK (MUKTOrpamMMebl), pekoMeHayeMble Ans MapKUpoBKK BaTapein/anemMeHToB, U CO-
OTBETCTRYIOLLME UM NpeaynpeauTensHble Hagnucu

OB6o3HavyeHne 3Hak BeaonacHocTy (NUMKTorpamma) [MpepynpeautencsHas Hagnucs
A HE SAPAXKATb
B HE JE®OPMMPOBATL

N HE PA3PYLLATBE

HE EPOCATbL B OI'OHb
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MpodomxeHue mabnuusi C.1

FOCT P M3K 60086-5—2023

O6o3HaqeHne

3Hak 6esonacHocTu (NUKTOrpamma)

MpegynpeaunTensHasa HaANWUCb

HE YCTAHABMMBATL B PEBEPCHOM
HAMPABIIEHWW (C OBPATHOWM MOJIAPHO-
CTbIO)

XPAHUTbL B HEQOCTYIMHOM ANA OETEW
MECTE

MpumevaHusa

1 JononHuTensHy MHopMau o Cu.
B 7.1, nepeuncneHue c).

2 3Hak besonacHoCcTU (MMKTOrpam-
ma) «XPAHWTL B HEQOCTYINHOM
ONA AETEXM MECTE» nmeeT Homep
M055 no MCO 7010:2019/M13m.2:2020 [7].
Wcnone3oBaHue B 3Hake GesonacHocTH
(NMuKTOrpaMme) CMHero uBeTa U CTPerku,
yKkasaHHbIX B cTaHgapTe MCO He TpebytoTes.

HE YCTAHABIMBATbL ONA COBMECTHOM
SKCIMNYATALWKN BATAPEW PA3HBLIX TUMOB
M MAPOK

HE YCTAHABIMBATb )19 COBMECTHOW
SKCIIYATALIMM HOBLIE M UCTOINb30OBAH-
HbIE BATAPEW

HE OTKPbLIBATb N HE PASENPATb

GostExpert.ru
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OkoHYaHue mabnuusi C. 1

OBo3HaveHne 3Hak GeaonacHocTy (NUKTorpamma) MpepynpeautencsHas Hagnuce

HE 3AKOPAYMBATb

COBIMOOATL MONAPHOCTL NPK YCTA-
HOBKE

¢ e

C.3 PekomeHnaauuvu no UCMNONIHEHWIO U MPUMEHEeHUK 3HaKoB 6e3onacHOCTU (MUKTOrpamMm)

PekomeHgauum no MCnonHeHWo 1 NPUMEHEHKIO 3HAKoB BesonacHoCTK (MUKTorpamMm):

a) 3Haku HezonacHOCTK (MMKTOrpaMmbl) OOMKHBLI ObITb YETKUMMU;

b) 3Hakn Ge3onacHOCTW (MMKTOrpamMMbl) OOMYCKAETCH BLIMOMHATL LBETHLIMU, MPU 3TOM WCMOMb3yeMbIE LiBETA HE
[OMKHbI OTBMEKaTb BHUMaHWe Nnonb3oBaTens ot otobpaxaemoi uHcbopMauun. Ecnm 3Hakm 6e3onacHoCTH (MUKTOrpammeil)
BbIMOMHAKT LBETHbIMM, TO hoH NukTorpamm E 1 J gomkeH BbiTe CUHErO UBETA, @ Kpyr U MWHKS MO AUaroHanu apyrix nmk-
TOrpaMM AOIMKHEI BbITh KpacHoro LBeTa;

C) OonyckaeTcs He NPUMEHATL OOHOBPEMEHHO BCe 3HaKKM 6e30nacHOCTH (MUMKTOrpaMmebl) AN MapkupoBky Batapein/
3NeMeHTOB KOHKPETHOro Tuna unu mapku. Hanpumep, nuktorpammel D 1 J aBnsATCA B3anmMo3aMeHseMbIMA W NpeaHa-
3HayeHbl ANs OAHOW U TOW Xe Uernu.
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MpunoxeHune D
(cnpaBo4Hoe)

PekoMeHOaLMu No NpUMeHEHUIO B MAapKMPOBKe 3MeMeHTOB 3HaKa 6e30MacHOCTH (MUKTOrpaMmbl)
u npegynpeauTenbHoi Haanucu «XPAHUTb B HEOQOCTYMNHOM ANA OAETEW MECTE»

D.1 OGwwue nonoxeHus

CnyyaiHoe npornaTtbiBaHue AUCKOBLIX 3NEMEHTOB ABNseTcH npeametom obuecteeHHoro BecnokorcTtea. [pu no-
nagaHuM AUCKOBBIX 3NIEMEHTOB B MWLLEBOL YeNoBeKa B HUX MOXET MPOU30NTH 3NEKTPONW3 BOALI M FeHepauuns rmapokcua-
WOHOB, B pe3yrnksraTte Yyero 00pasyeTca CUNbHOLLENOYHOW pacTBOP, KOTOPLIA MOXET CMPOBOLMPOBATbL XMMUYECKMIA OXKOT U
HaHECTW CEPbLE3HYID TPaBMY YEMNOBEKY.

3Hak 6e3onacHoCTH (MUKTOrpaMmMy) M NpeaynpeauTensHyto Haanuck «XPAHWTE B HEQOCTYIMHOM ONA OETEN
MECTE», npreeneHHble B Tabnuue C.1, cnegyet NpUMEHATL A5 MapKUPOBKN OWMCKOBbLIX 3MIEMEHTOB AMaMeTpoM 16 MM U
©Oonee, KOTOpble NpegHa3HavYeHbl ANA NPoaaXK HenocpeacTBeHHO NoTpebuTento ¢ Uenbio 3aMeHbl B obopynoeaHuy. [Jax-
HbI 3HaK GesonacHoCcTH (MUKTOrpamMmma) npefHasHa4deH aAng npeaynpexaeHus Mioder, Y KOTOpbIX ecTh AETW, AaXe ecnu
OWUCKOBBIN 3NEMEHT NoTeHumansHo be3onaceH Ans B3pOChbIX.

D.2 3Hak 6e3onacHocTH (MMKTOrpamMma) U npegynpeauTenbHaa Haanuchb

Ecnu gna wHdopmuporaHns notpebuteneil o ToM, YTO 3NEMEHTHI, KOTOPbLIE M3-3a UX pa3MEPOB CHMTAIOT Nporna-
TBIBAEMBIMU, T. €. ANEMEHTHI, NPOXoasLmne Yepes WwabnoH NpornaTeiBaHUs (CM. PUCYHOK 7), B UX MapKMPOBKE NMPUMEHSAIOT
3Hak GesonacHoCTW (MUKTOrpaMMy), To cneayeT cobnoaate pekoMeHaauny, NpMBEAEHHBIE B HACTOALLEM NpUNoXeHun. B
MapKUPOBKE 3NEeMEHTOB U MX YNaKOBKW CMenyeT UCNOoMb30BaTh 3HAKK Be30MacHOCTH (MMKTOrpaMmMel) U NpeaynpeavTenb-
Hble Hagnucu, npyveedeHHble B Tabnuue C.1 [cM. 3Hak Be3onacHoCcTU (NUKTorpamma) EJ.

D.3 PekomeHgauuu No MapKUpoBKe

Mpwn HaHeceHuy Ha yNakoBKy NEMEHTOB, KOTOPbIE M3-3a X Pa3MEepPOB CHUTAIOT MPOrMarbiBaEMbIMU, T. €. ANEeMeH-
Thl, Npoxoasiime Yepes WabnoH npornateiBaHus (CM. PUCYHOK 7), 3Haka 6e30nacHOCTU (MUKTOrpaMmMel) Unu npegynpegn-
TensHoW Hagnucu (cMm. Tabnuuy C.1, 3Hak 6esonacHocTy E) ¢ Leneko MHopMUpoBaHWa NoTpebuTenei o noTeHUWansHom
onacHocTW, credyeT cobniogate cnedylowme pekoMmeHaaumu:

a) ucrnonb30BaHWe B MapKMpoBKe 3Haka 6e3zonacHoCcTH (MUKTOrpaMmel) v NpedynpeauTensHoi Haagnucy — B COOT-
BETCTBUM € TpeBoBaHWAMM, yCTaHOBNEHHBIMW B Tabnuue 7;

b) doH 3Haka BesonacHoOCTU (MUKTOrpamMMbl) JOMKEH OblTb KOHTPACTHLIM U MOKPbIBaTL He MeHee 50 % nnowagu
3HaKa Be3onacHOCTM (MMKTOrpamMmbl);

c) AvameTp 3Haka besonacHoCTU (MMKTOrpamMMel) — He MeHee 6 MM;

d) uBeT npeaynpeAWTENsHOW HAaNWcK «XpaHWTe B HEAOCTYNHOM ANS AeTel MecTe» JomkeH BblTe KOHTPacTHbIM
MO OTHOLLEHWIO K LiBEeTY dhOHa, Ha KOTOPOM OHa Hane4arasa.
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MpunoxeHue E
(cnpaBo4Hoe)

PekoMeHaauuu nNo N3roToBNEeHUIO YNakoBKU C 3au.|,wroﬁ oT HETEﬁ

E.1 O6wue TpeGoBaHMA

E.1.1 O6wwre nonoxeHusa

CnyvaiiHoe npornaTtbiBaHWe OUCKOBbIX 3NEMEHTOB ABMSETCA npeaMeTom obliecTeeHHoro Gecnokonctea. MNpu no-
nagaHuKM UCKOBbIX 3MeMeHTOB HanpsikeHueM Gonee 2 B B NMWeBod YenoBeKka B HUX MOXKET NPOU30MTY 3NeKTPonn3 Boabl
1 reHepauns rmapoKCMa-NOHOB, B pe3ynbTate Yero obpasyeTca CUNbHOLWENOYHOW pacTBOp, KOTOPLIA MOXET CrpoBOLMpPO-
BaTb XMMUYECKUIA OXOr, MOBpPEXKAEHNE MATKUX TKAHEN, a B OTAENLHbIX CNy4Yasax MPUBECTM K CMEpPTU YenoBekKa.

B HacToALEeM NpUNoXeHun NpuBeieHbl peKoMeHaauUum no U3roTOBNEHWIO YNaKkoBKKU C 3aLLMTON OT AeTen Ang amc-
KOBbIX 3IEMEHTOB C LUENbI0 NPeaoTBPAaLLEHMA UX CMy4YalHOro NpornaTtbiBaHna AETbMW M METOAb! MCMbITAHWA.

E.1.2 OBbnacTb NnpUMeHeHUA peKoMeHOauui
PekomeHaaumm, NpuBeAeHHbIE B HACTOALLEM NPUNOXKEHWUN, OTHOCATCA K OUCKOBBIM 3NeMeHTaM MacCoBOro noTpe-
BneHus, TpeboBaHUA K MapKMPOBKE U YNAKOBKe KOTOPLIX YCTAHOBNEHLI B Tabnuue 7.

E.1.3 TpeboBaHUA K ynakoBKe

E.1.3.1 TpeboBaHus K ynakoBke Afs OAHOro QUCKOBOIO 3rfeMeHTa

YnakoBKy Ansi O4HOIO WMCKOBOTO 3NIEMEHTA W3rOTaBNMBAIOT B COOTBETCTBUM C OOHUM M3 Cneaywmnx TpeboBaHuin:

- MPOYHOCTL ynaxkoBku — no E.1.3.3;

- ¢ yyeTom TpeboBaHMIA MECTHOTrO 3aKOHOAATENLCTBA (eCnM NPUMEHUMO), HanpuMep, cMm. [8]—[10].

E.1.3.2 TpeboBaHuA K ynakoBke ANs HECKOMNbKNX OMCKOBbLIX 3NEMEHTOB

B ynakoBke AomkHa ObiTb NpeaycMoTpeHa OTAenbHasa Ayeika Ana Kax4oro AMCKOBOro aNeMeHTa, COOTBETCTBYIO-
L1as yKasaHHbIM Bbille TpeBoBaHUAM U COXPaHAILLAA CBOW XapakTEPUCTUKIA NPX yAANEHWA APYro A4ekn U3 YrakoBKK.

E.1.3.3 lNpo4HOCTb yNakoBKK

[MpoYHOCTL YNakoBKM anemMeHTa AommkHa 6biTe Takol, YToBbl OHA BbIAEPXUBANA WUCTbITaHWA, YCTAHOBMNEHHIE B E.2.

E.2 MeToabl UCNbLITAHWA YNAKOBKU

E.2.1 O6Owwre nonoxeHus

[MpuBegeHHbIE MeTOAbI NCMbITaHWA ObiNK pa3paboTaHbl HA OCHOBE aHanwaa NnoBefeHns AeTei B cMTyauuMu, B KOTO-
PO OHW MbITANUChb OTKPbITE YNAKOBKY C AMCKOBBLIMW 3NeMeHTaMm B TeYeHWe 3aaHHOr0 BpeMeHM.

McnbiTaHns npoBoAWT KBaAnNMMUUUPOBaHHLIA CNeunanucT, UMW B Ka4ecTBe ansTepHaTUBLI, Npy HEOBX0OUMOCTH,
NMPUMEHSOT COOTBETCTBYIOLLEE 060pyaOBaHME.

E.2.2 MNMpoeegeHne UCNbITAaHUA

a) McnbitTaHme Ha narnd

YnakoBKy yoepKUBaT nanbLamMmu 0aHOW PyKUW, a8 AUCKOBLIV ANEMEHT — nanbuamMiy gpyroi pyku. Ynakosky crubarot
B MECTE PSOM C AWUCKOBLIM 2MEMEHTOM A0 TEX MOp, NOKa Of4HA pyKa He KOCHETCA OPYroi, Kak NnokazaHo Ha pucyHke E.1.
Mpw atom uarnbd yrna — 150° unu Gonee.

PucyHok E.1 — WcnbiTaHue Ha narnb

b) WMcneiTaHue Ha KpyyeHue
McnblTaHne ynakoBKU Ha KpyYeHWe NPOBOAAT B CREAYIOWEM NOPAAKE:
MepBoe oeicTBue. YNakoBky BepyT B 06e pykM 1 yaep:KUBAKOT NanbLamn 3a KaXay U3 ee KOPOTKMX CTOPOH —
3TO HeWTpanbHoe nonoxeHne 6e3 kpydeHUs 1 cooteeTcTByeT 0°. [lanee CTOPOHbLI YNaKkoBKW NEPEKPYYUBAIOT MO AnaroHanm
B NPOTMBOMNONOXHLIX HANPaBNeHUax ¢ yrnom nosopota 45°, kak nokazaHo Ha pucyHke E.2;
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(@) Btopoe peictere. CTOPOHbI YNAKOBKMA NEPEKPYYMBAIOT MO AMaroHanu B NPOTMBOMOMOXKHbLIX HanpaBneHUsix ¢
yrnom noeopota 90°, T. e. cHa4ana Bo3BpallalT UX B HelWTpansHoe nonoxeHue (Ha 45° Hasagd), a 3aTeM Nepekpy4yMBaT
Ha 45° B opyrom HanpaBneHwu;

TpeTbe aelictBre. CTOPOHbLI YNAKOBKM BO3BPALLAIOT B HEWTPANbHOE MOMOXKEHWE, T. €. MEPEKPYYMBAA X Hazag
Ha 45°;

@ [Oencteus ® @ " @ (BO2BpaTHO-NOCTYNATENLHOE ABWXEHWE) — 3TO OOMH LIMKI UCTbITAHWIA, KOTOPLIA NOBTO-
pstoT 25 pa3 (25 BozepaTHO-NOCTYNAaTENbHbIX ABMXEHWRA).

Ha pucyHke E.2 nokasaHbl OeACTBUS, KOTOPLIE BLIMOMHAKT NPW UCTLITAHWUKA YNAKoBKKW Ha KpydyeHue. KpacHbie u

CUHME NMUHUK 0B03HaYalnT NEeBLIN U NPaBkIid Kpas yNnakoBkW. TPeyronbHUKK 1 Kpyrk aobasneHbl ANa AeMOHCTpaunM Ha-
npaBneHuiA ABMKEHWNA.

duKcaums YNakoBKU B pyKax Bupa B nepcnekTuee

Ho Mocne (D Mocne (@ Mocne @)

s

@ MoeTOpeHve OBWXEHWI OT @ ao @ 25 pa3

Bua ¢ npaBoi cCTOpOHBLI

Mocne (1) Mocre @)

(3]

PucyHok E.2 — WcnbiTaHue Ha KpydeHue

c) WcnbiTaHue Ha paspbiB
Heobxogumo nonebITaTecs NOpBaTh pykamu SYelky YNakoBKM C OMCKOBBIM 3MEMEHTOM, Kak NMOKa3aHo Ha pUCYHKe

E.3. na aTux uenei JonyckaeTcd NPUMEHSTE COOTBETCTBYIOWee 0BopyaoBaHe ¢ BO3MOXHOCTBIO NPMKNaabiBaTh K 06-
pasuy ycunuve He meHee 25 H.

PucyHok E.3 — McnbiTaHue Ha paspblB

d) WMcnblTaHWe Ha BblTankMeaHue
Heobxoaumo nonbiTaTbcA nanbuamy BbITONKHYTb QMCKOBBIA 3NEMEHT 13 AYerikv ynakosku. [na atux uenen go-

MyCKaeTcs NPUMEHSITL IPy3 Maccoi He MeHee 5 kI, npuknagbiBasi ero kK obpasuy B TedeHune 30 ¢, Kak MoOKa3zaHO Ha PUCYH-
ke E.4.
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v

PucyHok E.4 — WMcnbiTaHWe Ha BblTankueaHue

E.2.3 MNMopaaok npoBeaeHUA UCTIbITAaHUA
Yucno weneiTyemeblx obpasuos — 10 ynakoBok. Kaxaeii obpasey NnoABepratoT UCMbITaHUAM, MOPSAoK Y YACMO Uu-
KITOB KOTOpbIX NpuBeaeHsb! B Tabnuue E.1.

Ta6nuua E.1—TlopAagok 1 YMCNo LMKITOB UCMLITAHWUIA

31an ncnoiTaHni MeToa ucneltaHus Yneno UMKNoB UenbiTaHns
(1) a) WcnbitaHne Ha 13rnb 50
(2) b) KMcnbiTaHne Ha KpydeHue 25
(3) c) WMcnbiTaHne Ha paspbiB 1
(4) b) McnbiTaHne Ha KpyveHve 25
(9) a) Wcnbitanne Ha narnb 50
(6) c) WcnbiTaHne Ha paspbiB 1
(7) d) WcneiTaHne Ha BbITankuBaHue 1

E.2.4 Kputepuu cooTBeTCTBMA

Kaxgbin ncnbiTyemelin obpaszel, OMmKeH COOTBETCTBOBATL CreayHLLMM KpUTEpPUAM:

a) BCE OUCKOBbLIE 3NEMEHTHLI JOIMKHbI OCTABaTLCA B CBOEM YMaKOBKE 00 KOHLA BCEX UCMbITAHWN;

b) ynakoBka He gomkHa oTKpblBaTbcs Bonee yem Ha 6 MM (ans kpyrnoro oteepcTus) M 10 MM (NS oTBEpPCTUA B
BuAae wenu) (cMm. pucyHok E.5). 3To Heobxoaumo Ans Toro, YTobbl pebeHoK He CMOT BbITallMTL AUCKOBLIA 3MEMEHT U3 ero
YNaKoBKW.

—
Kpyrnoe —_ > LLens

oTBEpCTME (.U.J'll’lHa)

+(avaverp) ?_

PwcyHok E.5 — [lonyckaemble OTBEPCTUS B yNakoBKe
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Mpunoxexune OA
(cnpaBo4Hoe)

CBE,D,EHMH O COOTBETCTBUU CCbINOYHbLIX MeXOYHaApPOAHbIX CTAaHOAPTOB HalMWOHANbHbLIM CTaHOapTam

Tabnuua OA.1

COOTBETCTBUA CTaHOAPTOB!

Obo3Ha4YeHmne CCbiNoYHOoro CreneHb 0OB603Ha4YeHWe U HAMMEHOBaHWE COOTBETCTRYIOLLEero
MEeXAyHapoAHOro cTaHaapTa COOTBETCTBUA HALMOHaNbLHOro cTaHaapTa
IEC 60086-1:2015 IDT MOCT P M3K 60086-1—2019 «batapeu nepeuyHble. Yacte 1. Obwue
TpeboBaHUA»
IEC 60086-2:2015 IDT [[OCT P M3K 60086-2—2019 «bartapeu nepeBuyHble. YacTts 2. Ouau-
YecKne U ANeKTpUYecKUe XapakTepucTUKn»
MpumeyaHnme — B HacToswen Tabnuue WMCNonb3oBaHO criegylowee ycrnoBHoe obo3HayeHne cTeneHu

- IDT — MaeHTU4YHbIe cTaHaapThI.
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(1

(2]

(3

(4]

(3]

(6]

(71

(8]
(9]

(10]

(1]

Bubnuorpadun

IEC 60050-482, International Electrotechnical Vocabulary (IEV) — Part 482: Primary and secondary cells and
batteries (available at http://www.electropedia.org) [MexayHapogHbIil 3NeKTPOTEXHWYECKUIA crnoBapb. YacTe 482.
[NepBu4HLIE K BTOPUYHbIE 3N1EeMeHThI M BaTapen (gocTyneH Ha http://www.electropedia.org)]

ISO/IEC Guide 51:2014, Safety aspects — Guidelines for their inclusion in standards (AcnekTel 6e3onacHoCTH.
PykoBogsLume ykasaHWa Mo BKIMKYEHWIO WX B CTAHOAPTHI)

IEC 60068-2-27, Environmental testing — Part 2-27: Tests — Test Ea and guidance: Shock (McnbitaHna Ha
BO34eNCTBME BHEWHWUX pakTopoB. HacTe 2-27: UcneiTanua. WcneiTanve Ea v pykoBoacTteo: Yaap)

IEC 60068-2-6, Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal) [McnelTaHust Ha Bo3gencTeue
BHELWHWX drakTopoB. HacTte 2-6: Ucneitanusa. Vicneitanmne Fec: Bubpauws (cvHycovaansHas)]

IEC 60068-2-31, Environmental testing — Part 2-31: Tests — Test Ec: Rough handling shocks, primarily for equip-
ment-type specimens (McnelTaHua Ha BO3AeACTBME BHELWHUX chakTopoB. YacTe 2-31. MeneiTanua. McneitaHue Ec:
Bospgeicteua npu rpybom obpalleHnn, B 0CHOBHOM, ¢ obpa3suamu annapartypbl)

ISO/IEC Guide 50:2014, Safety aspects — Guidelines for child safety in standards and other specifications
(AcnekTbl Be3onacHocTH. PykoBogsawme ykazaHua no obecneyeHnto 6e3onacHoOCTM AeTEW B cTaHOapTax WU Apyrux
cneundurKaumsx)

ISO 7010:2019, ISO 7010:2019/AMD 2:2020, Graphical symbols — Safety colours and safety signs — Registered
safety signs (CumBonbl rpagoudeckue. LiBeta u 3Haku 6e3onacHocTU. 3aperncTpUupoBaHHble 3Haky Be3onacHocTH)

USA:16 CFR §1700.15(b)(1)

EN 862, Packaging — Child-resistant packaging — Requirements and testing procedures for non-reclosable packag-
es for non-pharmaceutical products (Ynakoeka. YnakoBka ¢ 3alMTon OT geTtei. TpeboBaHUa U MeTOObl UCTbITaHWIA
0HOPAa30BO YNaKoBKM ANA HehapMaLeBTUHECKOW NpoayKLMiM)

AS 5808-2009, Child-resistant packaging — Requirements and testing procedures for non-reclosable packages
for non-pharmaceutical products (¥Ynakoeka c 3aluTon oT geter. TpeboBaHUs U METOALI UCMbITAHWA OAHOPA30BOW
YyNakoBKW ANs HeapmaleBTUYeCKOW MpoayKuun)

IEC 60086-3, Primary batteries — Part 3: Watch batteries (batapew nepsuutiie. Hacte 3. batapeu ons 4acos)

[12] |EC 60086-4, Primary batteries — Part 4: Safety of lithium batteries (batapeun nepu4Hble. YacTb 4. BesonacHocTb
nuTueBbIxX BaTtapen)
[13] IS0 8124-1, Safety of toys — Part 1: Safety aspects related to mechanical and physical properties (EesonacHocTb
urpyllek. Yactb 1. AcnekTbl 6830NMacHOCTU, OTHOCALLMECH K MeXaHU4YeckuM U hU3n4ecknm CBOMCTBaM)
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YK 621.352.1:006.354 OKC 29.220.10

KnioyeBble cnosa: 6aTapew nepBuYHLbIE, INEMEHTHLI U 6aTapeu C BOAHbLIM 3INEKTPOITUTOM, MapPKMpPOBKAa,
Tp86OBaHHF| ©esonacHoCTH, MeTOAbl UCMNLITaHNIA
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