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FOCYOAPCTBEHHbBLIN CTAHOLAPT POCCUMNCKOW SEAEPALUNMN

O/TIEKTPODPUNBTPHI
Tpe6oBaHMA 6e30MaCHOCTY U METOZbI UCTIbITAHNIA

Electrostatic precipitators
Safety requirement and methods of testing

[aTa BBegeHna 2001—07—01

1 O6nacTb NpUMeHeHUs

1.1. HacTosmii cTaHAapT pacnpocTpaHAeTCs Ha annapaTbl 3/IEKTPUYECKO OUNCTKN ra30B (3NeKTPO-
tunbTpsl) 1.

AneKTpohUNbLTPLI MPeACTaBNAT CO60IA YCTPOCTBA, B KOTOPbIX OYMCTKA ra3oB OT B3BELUEHHbIX
TBEPABIX it XKMAKMX YacTUL, OCYLLECTBAAETCA MOA AENCTBMEM 3MEKTPUYECKUX CUJL.

O6nacTbto NPUMEHEHUS 3NEKTPOUILTPOB AaTSETCA YnaBnMBaHUE TBEPAbIX U XXUAKNX B3BELLEHHbIX
YacTuL, M3 TEXHOMOTMYECKMX ra3oB M CUCTEM acnupauuu. ANeKTpouabTpbl He MPUMEHSOTCS, ecnn
OuMLLaEMBIN ra3 npeacTaBnseT coboii B3pbIBOONACHYH CMeCh WM Takas CMeCb MOXET 06pa30BbIBaThCs B
XOfie NMPOLLecca O4MCTKM B Pe3ynbTaTe OTKAOHEHWU OT HOPMasbHOr0 TEXHOMOrMYECKOr0 PeXxmmMa.

CTaHfapT yCTaHaBNMBAET CMeAyHLMe TUMbI 3/1EKTPOPUILTPOB B 3aBUCUMOCTK:

- OT BMfa yNaBNMBaeMbIX HYacTuL, U cnocoba UX yaaneHus ¢ 3N1eKTPOAOB 3NeKTPOPMILTPa

CyXOiA,

MOKPbIA:

OT KOHCTPYKLMU 0CaAUTE/bHBIX 31EKTPOS0B

Tpy6yaThIii,

nnacTUHYaTbIi;

- OT KO/IMYEeCTBa 30H, B KOTOPbIX OCYLLECTB/SETCA 3apsaKa W OCAKAEHNE YacTuLy

OfHO30HHbIN,

[BYX30HHbII;

- OT KO/IMYECTBA 3/1EKTPUYECKMX MOnei

O[HOMO/bHbINA,

MHOFOMONbHbIN;

- OT KOMMYECTBA 3NEKTPUYECKMX MONEN, PacroNOXeHHbIX MapainebHo

0L HOCEKLNOHHBIA;

MHOTOCEKLMOHHBIA;

- OT Harpas/ieHNs ra3oBOro NOTOKA Yepe3 aKTUBHYIO 30HY 3MIEKTPOGMAbTPa

BEPTUKA/bHBIN,

rOPU30HTA/bHbINA.

[MpOMBbILLNEHHbIE 3NEKTPOPUALTPLI MPUMEHSIOTCS ANS OYUCTKM ra3oB Npy MaKCUMasibHOW Temnepa-
Type He 6onee 450 *C B yCnoBuUsAX BO3LENCTBUSA KaK HeATpasbHbIX, Tak U KOPPO3MOHHBIX cped. OHW MOryT
3KCM/yaTUpoBaTbCA KaK NOA AaBNEHWEM, TaK U Noj PaspexXeHneM.

[BYyX30HHbIE 3MEKTPOPUNLTPbI MPUMEHAIOTCA, B OCHOBHOM, [A18 O4YMCTKU BO34yXa B CUCTeEMax
BE)ITUIALMM U KOHAWULMOHMPOBaHUS.

HacToswuii ctaHgapT MOXeT 6bITb MCNOMb30BaH NpW CEPTU(UKALMN 3N1EKTPO(UILTPOB.

Bce TpeboBaHus pa3genos 4 1 5 HACTOALLEr0 CTaHAApPTa AaTATCA 00583aTeNbHbIMK, NPUNOXKEHNS A
— PEKOMEHAYEMbIMU.

M3aaHve oduumanbHoe



FOCT P 51707-2001

2 HopMmaTuBHble CCbUIKU

B HacToALwem cTaHAapTe UCMO0/b30BaHbl CCbINKN Ha Cnegylolme cTaHaapThl:

FOCT 2.721—74 EpuHasa cuctemMa KOHCTPYKTOPCKOW JOKyMeHTauum. O603HaveHNs YCNOBHbIe rpa-
thryeckme B cxemax. O603HaYEHUA 0OLLEr0 HasHaYeHNs

FOCT 8.002—86 [ocypapcTBeHHas cucTemMa 06ecrneyveHns eauHCTBa 3MepeHnii. [ocyaapCcTBEHH b
Hafi30p ¥ BEIOMCTBEHHbI KOHTPO/b 3a CpefcTBamMy n3MepeHunidi. OCHOBHbIe MOSTOXEHMWSA

FOCT 12.1.003—83 CucTema cTaHAapTOB 6e3onacHocTM Tpyda. Lym. O6wme TpeboBaHUs 6esonac-
HoCTU

FOCT 12.1.005—88 CucTema cTaHAapToB 6e3onacHocTK Tpyda. O6Lme caHUTapHO-TUIMeHnYecKme
TpeboBaHMA K BO3AyXY paboyeit 30HbI

FOCT 12.1.010—76 CucTema CTaHAapTOB 6e30MacHOCTM Tpyda. B3pbiBo6esonacHocTb. Obuime Tpe-
6oBaHus

FOCI 12.2.003—91 CwucTema cTaHAapToB 6e3onacHoCcTy Tpyaa. O6opyaoBaH/Me NPOM3BOACTBEHHOE.
O6ume TpeboBaHKs 6e30MacHOCTM

FOCT 12.3.019—80 CwucTema CTaHAapTOB 6e€30MacHOCTM TpyJa. VcnbiTaHUA 1 M3MepeHns 3NeKTpu-
yeckue. O6Lme TpeboBaHUA Ge30nacHOCTU

FOCT 12.4.011—89 CwucTema cTaHAapToB 6e3omacHocTu Tpyga. CpeacTsa 3alumTbl paboTaroLyX.
O6ume TpeboBaHMA U Knaccupukaums

FOCT 17.2.3.02—78 OxpaHa npupofpl. ATMocepa. MpaBuna ycTaHOBMEHUA AONYCTUMbIX BbIGPOCOB
BPeAHbIX BELLECTB NPOMbILLIIEHHBIMU NPEANPUATUAMU

FOCT 17.2.4.01—80 OxpaHa npupogsl. ATmoctepa. MeTog onpefefieHns BeNMUYUHBI KanieyHoca
Moc/1e MOKPBIX Mbl/IE ra3004NCTHBIX annapaTos

FOCT 17.2.4.06—90 OxpaHa npupopbl. ATmoctepa. MeTtofbl onpefeneHns CKOpOCTU U pacxofa
rasonblNeBbIX NOTOKOB, OTXOAALMX OT CTaLMOHAPHbIX UCTOYHMKOB 3arps3HeHmns

FOCT 17.2.4.07—90 OxpaHa npupogel. ATMocdepa. MeToabl onpeseneHns faBneHns 1 Temnepary-
pbl ra3onblieBbIX NOTOKOB, OTXOASALLMX OT CTaLMOHAPHBIX UCTOYHWKOB 3arpsa3HeHns

FOCT 17.2.4.08—90 OxpaHa npupogsl. ATMoctepa. MeTog onpefeneHns BNaXKHOCTW ras3onblieBbIX
MOTOKOB, OTXOAALLUMX OT CTaLMOHAPHbIX UCTOYHWUKOB 3arpsA3HeHus

FOCI 5264—80 PyuHas gyrosas ceapka. CoefiHeHns ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTVBHbIE
3/IEMEHTbI W pa3mepsl

FOCT 7512—82 KoHTponb HepaspyLuaowHii. CoefuHeHNs cBapHble. Paguorpaduyeckuii Metos

FOCT 8713—79 Csapka nog thntocom. CoeuHeHns cBapHble. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE
3/IEMEHTbI W pa3mepsl

FOCT 11533—75 ABTOMaTM4eckas U nosyaBTOMaTMYeckas fyroBas csapka nog atocom. CoefnHe-
HWA CBapHbIE MOA OCTPLIMU U TyNbIMU Yrnamu. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/1eMEHTLI U pasMepbl

FOCT 11534—75 PyuHada gyrosas cBapka. CoefvHeHUA CBapHble MOoA OCTPbIMU U TYMbIMU YTiaMu.
OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/1EMEHTbI U pasMepbl

FOCT 12997—84 W3genus FCI. O6Lume TEXHUYECKME YCI0BMA

FOCT 14249—89 Cocyabl 1 annapatbl. HopMbl 1 MeTOAbl pacyeTa Ha MPOYHOCTb

FOCT 14254—96 (M3K 529—89) CrTeneHun 3awuthbl, obecneunsaemble ob6onoukamm. (Kog IP)

FOCT 14771—76 [lyroBas cBapka B 3awMTHOM rase. CoeguHeHWs cBapHble. OCHOBHble TUMbI,
KOHCTPYKTWBHbIE 3M1IEMEHTbI U pa3Mepsbl

FOCT 14776—79 [yrosaa cBapka. CoefMHeHUs cBapHble ToyeyHble. OCHOBHbIE TUMbl, KOHCTPYK-
TUBHbIE 3/IEMEHTLI U pa3mepbl

FOCT 14782—86 KoHTpo/b HepaspyLuatowmii. CoeanHeHMs cBapHble. MeToAbl YNbTPa3ByKOBbIe

FOCT 14806—80 [yrosas cBapKa allOMUHUA W aflOMUHKEBBIX CNIaBOB B MHEPTHLIX rasax. Coeam-
HeHuA cBapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/1IEMEHTLI U Pa3Mepbl

FOCT 15150—69 MaluunHbl, NpubopbI 1 Apyrue TeXHUYecKune nsgenus. IcnonHeHns Ang pasnnyHbix
KNMMaTUYeCKUX paiioHoB. Kateropuu, ycnoBus akcniyaTtauum, XpaHeHWs 1 TpaHCNopTUPOBaHNS B 4acTu
BO3AENCTBUSA KNMMATUYECKNX (haKTOPOB BHELUHel cpefpl

FOCT 15151—69 MalumHbl, Nprbopbl U Apyre TEXHUYECKME M3[eNus Ans paiioHOB C TPOMMYECKUM
Knumatom. O6Lime TEXHUYECKMe YCNoBuMS

FOCT 15164—78 3nektpolunakosasa cBapka. CoeAunHeHus cBapHble. OCHOBHbIE TUMbI, KOHCTPYK-
TUBHbIE 3/IEMEHTLI 1 pPa3mepbl

[OCT 15878—79 KoHTakTHasa cBapka. CoeguHeHUs cBapHble. KOHCTPYKTUBHbLIE 3/1EMEHTbI W pas-
Mepbl
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FOCT 16037—80 CoeAnHEHUS CBapHble CTa/IbHbIX TPY60nNpoBoAoB. OCHOBHbIE TUMbI, KOHCTPYKTUB-
Hble 3/1EMEHTbI 1 Pa3Mepsbl

FOCT 16038—80 Caapka gyrosasi. CoeanHeHNs cBapHble TPy6OMpoBOAOB 13 Mean U MeAHO-HUKe-
neBoro cnnasa. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/IEMEHTbI U pa3mepbl

FOCT 22782.0—81 3nekTpoobopyfoBaHune B3pbiBO3aluLeHHoe. Ob6LLMe TeXHUYeCcKe TpeboBaHNs
M MEeTOAbl UCMbITaHWIA

FOCT 23518—79 [yrosas cBapKa B 3alWUTHbIX rasax. CoefMHeHns cBapHbIe NOA OCTPLIMU U TYNbIMK
yrnamn. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3/1IEMEHTLI U pa3mepbl

FOCT 27580—88 [yroBas cBapka alOMUHUSA W a/lOMUHUEBLIX CN/aBOB B MHEPTHbIX rasax. Coepm-
HEHUA CBapHble NOJ OCTPLIMU U TYMbIMU yriamMu. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3/1EMEHTbI U pa3Mepsbl

FOCT 28904—91 CwucTembl ynpa&TeHVsi 31eKTpopunbTpom. O6Limne TeXHUYeckne TpeboBaHWsA 1
METOfbl UCMbITaHWIA

FOCT P 8.568—97 [locypmapcTBeHHasi cucTeMa 06ecrneyeHus eauMHCTBA M3MepeHuid. ATTecTauus
ncnbiTaTeNbHOro 060pyoBaHns. OCHOBHbIE NOMOXEHNS

FOCT P 50820—95 O6opyfoBaHMe ra3o0uMCTHOE W MblaeynaBavBatowiee. MeToabl onpefeneHus
3anblIEHHOCTM Ta3onblfeBbIX NOTOKOB

3 OnpepeneHus

B HacToALeM CTaHAapTe NPUMEHSIOT CReAyHoLMe TePMUHbI C COOTBETCTBYIOLLMU ONpeSe/ieHNAMM:

3.1 nbineynosuTenb: Annapar Ans O4MCTKU rasa (BO3Ayxa) OT B3BELLEHHbIX YacTul,

3.2 anekTpotunbTp: MblneynoBuTenb, B KOTOPOM OTAENIEHME B3BELLEHHbIX YacTUL, OT rasa Npoucxoaut
nog, AeiCTBMEM 3NIEKTPUYECKMNX CU MOCPEACTBOM COOOLLEHNA YacTULLAM 3/1EKTPMYECKOro 3apsja B 30He
KOPOHHOrO pa3psja C MOoCMefytouM OCaXKAEHNEM 3apPSHXKEHHbIX YacTUL, B 3MEKTPUYECKOM Mofe Ha
NMOBEPXHOCTV 3NEKTPOLO0B.

3.3 Cyxoi 3neKTpopuAbTP: INEKTPOPUNLTP A4N15 YNaBAMBaHNA TBEPAbIX B3BELLIEHHbIX YacTuWL, U3 ra3os,
TemrnepaTypa KOTOPbIX Bbllle TOYKU POCbl. YAa/ileHNe MbiAn C 3NEKTPOAOB OCYLLECTBAAETCA NyTeM BCTPS-
XMBaHNS.

3.4 MOKpbIil 3NeKTPOUILTP: DNEKTPODUNLTP AN YNaBAMBAHWUS TBEPAbIX M XKUAKUX YacTUL, U3 ras3os,
TemnepaTypa KOTOPbIX HVXe TOYKU pOCbl. TBephble YacTWubl YAIAOTCA MPOMbIBKOW, a >XUAKuMe —
CaMOTEKOM.

3.5 Tpy6uaThbIii 3neKTPOULTP: INEKTPOPUALTP, B KOTOPOM OCaauUTeNbHbIE 3EKTPOAbI NPeACcTaBNs-
HOT COO0I TPyObl, 3aK/HOUYEHHbIE B O6LMIA KOPNYC, a KOPOHMPYHOLINE 3/1EKTPOAbI PAcrofioXKeHbl MO Ocu
Tpyb.

3.6 MmnacTyHYaTbIi ANEKTPOPUILTP: DNEKTPOGUNLTP, B KOTOPOM OCaaUTe/bHbIE 3/1EKTPOAbI MPeacTas-
NAT COBON NNACTUHbI, PACMOMOXKEHHbIE MapanieNnbHO APYT APYrY, 8 KOPOHWPYHOLLUE 3/1eKTPObl pasmMe-
LeHbl MeXay naacTMHamu.

3.7 BCTpsXMBatoLLee YCTPOWCTBO 3MeKTPOUNbTPa: Y aapHoe niv BUbpaLMoHHOe YCTPOIACTBO, C NOMO-
LLbIO KOTOPOFO Yepe3 onpefeneHHble MHTEPBabl BPEMEHW MPOBOAAT MeXaHUYECKYO OUMCTKY 3/1eKTPO/0B
OT OCaXXAEHHON Mbinw.

3.8. ycTaHOBKa anekTpotunbTpa: [Ma3004MCTHOE 060pyAOBaHME, COCTOsLLEE W3 3NeKTpopunbTpa,
arperata nNUTaHWs, CUCTEMbI W NyfbTa YNpPaBAeHUS, BEHTUNATOPA, CUCTEMbI OTPaXAEHMWS, NIOLWAAKN Ans
06CnyXvBaHWs, pabounx MecT A1 06CNyXMBarLero nepcoHana.

3.9 nommHasbHOE HampsbkeHne: HanpskeHne, yCTaHOBIEHHOE Pa3paboTUMKOM.

3.10 pabouee HanpsbkeHre: HanpskeHue, NPUIOXKEHHOE K NeKTPOUNLTPY (MoS0), onpesesnsemoe
a/ITOPUTMOM aBTOMaTU4YECKOM CUCTEMbI ynpaBneHnUa arperata nTaHNA Npu 3afaHHbIX TEXHOMOMNMYeCcKnx
napameTpax, YC/MoBUsSX 3KCnyaTauum U TEXHUYECKOT0 06CNYXMNBaHMS.

3.11 makcrmabHOe paboyee HampshKeHve: HarnpsXKeHye, onpeseNseMoe Ha YpoBHE UCKPOBbLIX MPo6oeB
B 31eKTPOMILTPE UM YCTaHOBNEHHOE HA YPOBHE OrPaHUYeHMs.

3.12 HOMWHa/bHBI TOK: TOK, YKa3aHHbIi pa3paboTUiKoM.

3.13 HOMUHanbHas noTpebnsemas MOLHOCTb: MoOLWHOCTL, NoTpebasemas 371eKTPOPUALTPOM npu
HOMMWHaMbHbIX HANPSHXKEHWN W TOKe, YKasaHHbIX pa3paboTumMKoM.

3.14 BXOfHOIi curHan: HanpsbkeHve, NPONOPLMOHaIbHOE HaNPSHXEHUIO UM TOKY Ha BbIXOAE BbICO-
KOBO/IbTHOrO Mpeobpa3oBarens.

3.15 BbIXOfgHOM curHan: CurHan ynpaefieHWs, 06ecneynBatoLLMii BKIOUYEHNE CUMIOBBIX K/HOYEN Bbl-
COKOBO/IbTHbIX Npeobpa3oBaTeniei; CUrHan OTKNIOYEHNUS SUCTAHLMOHHBIX pacLenuTeneil CUNoBbiX aBToMa-
TOB BbICOKOBO/IbTHbIX MPeobpa3oBaTeneil; CUrHan BK/IKOUEHUS MEeXaHW3MOB BCTPSXMBaHUA, YCTPOWCTB
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o6orpesa. Kpome TOro, BbIXOAHOW CUrHas MOXET OblTb MPOMOPLMOHANeH BbIXOAHOMY napameTpy B
3aBMCYMOCTY OT MPUHATOrO anropuTMa, HanpuMep «3anblIEHHOCTb Ha BbIXOAE UX 3NEKTPOMUNLTPaY UM
«Y4acToTa UCKPEHNSA».

3.16 arperat nuTaHusa: YacTb 060pyAoBaHMA YCTaHOBKM 3N1eKTPOPUIbLTPa, COAepXalias BbICOKO-
BOMIbTHBIA MpeobpasoBartenb U YHKLUNOHANbHbIE BI0KW AN PeryiupoBaHNs 3MeKTPUYECKUX napameTpoB
npu paboTe aneKTpopuAbLTpPA.

3.17 n3onaTopHas Kopobka: MeTannmnyeckmii Kopob, YKpbIBatoLnid yCTaHOBKY OMOPHbIX, MPOXOAHBIX
M30/19TOPOB 3N1EKTPOPULTPA, C OKAMK AN UX 06CNYXNBaHUS.

3.18. xonocToii xopf: Pexmm paboTbl BbLICOKOBOALTHOINO MNpeobpas3oBartenis, Korfja €ro BbIXOA He
COefVHEH C Harpys3Koi.

3.19 BonbTamnepHas xapakTtepucTuka: Kpusas 3aBUCYMOCTU CWMbl TOKA OT MPUIOXKEHHOTO Hamnpse-
HMA Ha YYacTKe KOPOHHOTrO0 pa3paja, T. €. TaKOro COOTHOLLEHWUSA CUAbl TOKA W NPUMIOXEHHOTO HaNpsHXXeHus,
MPY KOTOPbIX FeHepaLms MOHOB AOCTATOYHA AN OCYLUECTBIEHNA 3aPAAKM MbINeBbIX YaCTUL, NPU OTCYTCTBUN
Npo60os MEX3NeKTPOLHOro NPOMEXYTKaA.

4 TpebosaHusA 6e30MacHOCTM

O6wme TpeboBaHMs 6e30MacHOCTK, NpeabsBAsieMble K 3neKTpotuabTpaM. —no MOCT 12.2.003.

4.1 [onycTUMbIA ypOBEHb ONAacHOI0 HanPSXXeHUs B 3/IEKTPUYECKUX LiensaX CUCTeMbl YNPaBNeHNs —
He 6onee 500 B.

4.2 ONeKTPUYECKOe COMPOTMBIEHME M30MALMU BbIXOAHBLIX W NWUTAIOWMX Lenel JO/MKHO ObiTb He
meHee 40 MOwm.

4.3 CucTema ynpaBneHus [o/mKHa ob6ecneymBaTb peryimpyeMoe OrpaHuyveHve YpOBHS CpefHero
3HayYeHNs TOKa W OrpaHuuyeHMe MakKCMManbHOMO 3HAYEeHWS HAMPSHXKEHMS Ha BbIXOAAX BbICOKOBO/bTHbBIX
npeobpasoBarenei.

4.4 KOHCTPYKLMA 3NeKTPOPUIbTPa, CUCTEMbI YNPaBNEHNA W arperata NUTaHua LO/MKHbI obecrneym-
BaTb 3alMTy OT BO3MOXHOIO NPUKOCHOBEHWS NepCOHana K TOKOBEAYLUMM YacTAM 3MeKTPUYeCKuX Lenei
N VMETb CO CTOPOHbI MUTAIOLLEN CETW 3alMT)' OT TOKOB KOPOTKOrO 3aMblKaHWs W neperpysok. CTeneHb
sawmTbl 1P64 no MOCT 14254.

4.5 Cuctema ynpas/ieHus 4o/mKHa UMeTb 6/10KMPOBKMW, CUTHAIN3ALMIO N TEXHOOTMYECKOe OTK/IIO-
ueHue.

4.6 OnekTpoduabTP, CUCTEMA YNPaBIEHUA 1 arperat NMTaHusa AO/MKHbI UMETb 3a3eMANAI0LL e BONTbI.
MecTo nprcoeanHeHNs 3a3eM/IAOLLEr0 NPOBOAA AO/MKHO UMETb 3HaK 3a3eMneHuns no MOCT 2.721.

3a3eMeHne aNeKTPOPUIbLTPa, CUCTEMbI YPaBNEHUA W arperata NUTaHWs B TPOMUYECKOM WUCMOMHE-
Hum - no FOCT 15151.

4.7 Ha nuuesbix naHensx 6/10K0B CUCTEMbI YNPaBAEHNUS [O/DKHA NMPUCYTCTBOBATb MH(OPMALUS O:

- TOKe W HanpshKeHWn 3n1eKTpodunbTpa;

- pexume paboTbl arperara nNUTaHUS:

- pexxume paboTbl MeXaHM3MOB BCTPAXMBaHWSA 3/1EKTPOLOB M BMOPATOPOB 6YHKEPOB;

- pexume paboTbl cucTeM 060rpeBa N30NATOPHbLIX KOPOBOK.

4.8 Ha npukpennieHHbIX K CUCTEMe ynpaBneHns Tabnmukax fO/MKHA ObiTb HAHECEHA MapKMpOBKa,
cofiepxalLas:

- HOMUWHa/IbHOE HanpshkeHue NUTatoLLeli ceTu:

- NMOMWHAMbHYI0 YacTOTYy CETW.

CoefguHuUTeNbHbIE NPoBoOga W kabenu, fonyckalowme HeOAHO3HAYHOE BKIIOUEHWE, LOMKHbI NMETb
MapKMPOBKY KPackom, WAEHTUYHYO C MapKUPOBKOM 3aKMMOB, K KOTOPbIM OHM [O/XKHbI ObITb Npucoeam-
HeHbI.

4.9 BbIXOAHOM TOK BbICOKOBO/IbTHBIX MpeobpasoBateneil, npejHa3HauyeHHbIX Ana obecneyeHus pa-
60Tbl CMCTEM YNpaBieHUS 31EeKTPOUNLTPOM, NPeACTaBseT COB0M NepeMeHHbI TOK vacToToi 50 Iy 1
HanpsbkeHneM 220 B ogHodasHoi ceTn 1 220/380 B TpexdasHoii cetu.

Jonyckaemble OTK/IOHEHUS HanpsXeHUs 1 vactoTel no FOCT 12997.

4.10 Bpewma raweHus (Bpema 610KMPOBKM MNOJauu CUrHana ynpasneHwus) MCKPOBOTO (fLyrosoro)
Npobos, orpaHMyYeHne HanpPHKeHNA X0NOCTOro X04a, OrpaHNYeHmne 3HaYeHNs paboyero Toka oT HOMUHab-
HOro f/19 CUCTeM YynpasfieHns nutaHua yctaHasnmeatoTca no FOCT 28904.

4.11 KOHCTpYKUUsA CUCTEMbI YNpaB/eHUs AO/MKHA obecneunBarh:

- CMTHanu3auuio paboTbl U BUA OTKNHOYEHUA (TEXHOOMMYECKYHO, aBapUiiHYHO MK 06CIYXMBAKOLLUM
nepcoHanom):
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- CMTHaIM3aLMio UCKPEHNS U KOPOTKOTO 3aMbIKaHWS B 3NeKTPOPUIbTPE;

- WHAUKAUMIO YPOBHA HANPSXKEHUA W TOKa 3NEKTPOMUNLTPA;

- WHAVKAUMIO HaNM4Ms CUrHanma Ha WMCMOMHUTENbHbIA OpraH.

4.12 Kax/blii aneKTpounbTp, UCNob3yemblli aBTOHOMHO WK B COCTaBe TEXHONOTMYECKOrO KOM-
nnekca, cnefyeT yKOMMIEKTOBbIBaTb 3KCMyaTalMOHHON OKYMEHTaLMER, coaepxalleil TpeboBaHus (npa-
BUNa), MpejoTBpalLalolne BO3HWKHOBEHME OMacHbIX CUTyauuidi Npu MOHTaxe (LeMOHTaxe), BBOLE B
aKcnnyataymio.

4.13 3neKTpothuIbTP AO/MKEH OTBeYaTb TpeboBaHMAM 6e30MacHOCTM B TeYeHMe BCEro nepuofa
aKcnayaTauum Npu BbINOMHEHUW NOTpebuTenem TpeboBaHWUiA, YCTaHOBMEHHbIX 3KCMNNYyaTaLMOHHON A0KY-
MeHTaLuen.

4.14 KOHCTpYKUMA 31eKTPOPUNbTPOB [O/MHKHA WUCKOYaThb Ma BCEX MPESYCMOTPEHHbIX PEXMUMAx
paboTbl Harpysku Hanetanu 1 cbopoYHbIE ejuHULbI, CMOCOOHbIE BbI3BATL Pa3pyLUEHWs, NpeCcTaBnaoLLIme
0MacHoCTb AN paboTaroLyX.

Ecnn BO3MOXXHO BOSHMKHOBEHUE Harpy3oK, NPUBOAALLMX K ONaCHbIM 15 paboTatoLLmnx paspyLLeHnsm
OTAEeNbHbIX feTaneidl N cOO0POUHbIX eAVHULL, TO 3NEKTPOMMUALTP AO/MKEH ObITh OCHALLEH yCTpOoNCTBamu,
npesoTBpaLLaloLLMMIN BOSHUKHOBEHNE PaspyLLIaloLnX HarpysoK, a Takue AeTtanum u c60poyHble efuHULbI
JOMKHbI 6bITh OrpPaXAeHbl WM PacnofioXeHbl TakK, 4TO6Gbl WX pas3pyLlaloLiMecs 4YacTu He Cco3faBau
TPaBMOOMNACHbLIX CUTYaLIWA.

4.15 KOHCTPYKUMS 31eKTpothnabTPa M ero OTAeNbHbIX YacTel JO/MKHA UCKNI0YaTb BO3MOXHOCTb UX
nageHus, OMNpoKWUAbIBAHNA W CaMONPOW3BOMILHOIO CMELLUEHUA MpU BCEX MPeAYCMOTPEHHBIX YCNOBUAX
aKcnnyaTaumMm n MoHTaxa (gemoHTaxa). Ecnm n3-3a ¢opmbl 371eKTpouabTpa, pacnpefeneHus Macc
OT/ENbHbIX €ro YacTeil 1 (MNn) YCNnoBWA MOHTaXa (AEMOHTaXa) He MOXET ObITb JOCTUTHYTa HEOGX0AMMas
YCTONYMBOCTb, TO JO/DKHbI ObITb NPeLYCMOTPEHbI CPEACTBA M METOAbI 3aKPEMN/eHNs, O YeM MPOEKTHas U
3KCnnyaTaLMoHHaA [LOKYMEHTALMW AOMKHbI COLepXXaTb COOTBETCTBYHOLME TpeboBaHus.

4.16 KOHCTPYKLWS 31eKTpodubTpa AO/MKHA UCKOYaTb najeHne nNpeaMeToB (deTaneit), npeacTas-
NSIOLLMX ONACHOCTb A/151 PABOTAKOLMX, & TAKKE BbIGPOCH! CMA3bIBAIOLLMX, OXNIKAAIOLLMX 1 APY X PaBOUMX
XWUAKOCTEN.

Ecnmn gnsa ykasaHHbIX Ueneii HeobXo4MMO MCMO/b30BaTh 3alUTHbIE 3arpaXKAeHusi, He BXOAALlMe B
KOHCTPYKLMIO, TO 3KCMNyaTalLMOHHas AOKYMEHTaLns LO/MKHA COAepXaTb COOTBETCTBYOLWME TpeboBaHus
K HUM.

4.17 KOHCTPYKUUS MEXaHW3MOB BCTPAXMBAHWS W UX MPUBOAOB LO/DKHA MCK/OYaI» BO3MOXHOCTb
BO3HWKHOBEHWA OMACHOCTW MPU MOMHOM WM YaCTUYHOM aBapuiHOM MpPeKpalleHun 1 NoCneLyroLem
BOCCTaHOB/IEHUU MOAAYN 3HEPTUN.

4.18 3nemeHTbl KOHCTPYKLMU 31eKTPOMAbTpa He LO/MKHbI NMPeACcTaB/isTh ONaCHOCTb TPaBMMUPOBa-
HVS 06CNYXMBAIOLLLEr0 NepcoHana.

4.19 Yactn anektpouabTpa (B TOM ymcne Tpy60ONpoBOAbl TMApPO-, Mapo-, MHEBMOCUCTEM, Npefo-
XpaHuUTeNbHble KnanaHbl, Kabennm n fp.), MexaHN4Yeckoe NoBPeXAeHWEe KOTOPbIX MOXET Bbl3BaTb BO3HUK-
HOBEHVE OMAacHOCTU, AOMKHbI ObiTb 3alMLEHbl OFPaXAEHUAMW WM PacrofioKeHbl Tak, YTOObl
NpeaoTBpaTUTL WX Cly4yaiiHOe NOBPEeXAeHWe paboTaloWyMKU UK CPeACcTBaMM TEXHUYECKOro 06CnyXuBa-
HUS.

4.20 KOHCTpyKUUsA 31eKTPOhUnbTpa J0/MKHA MCKIKYaTb CaMONPOK3B0IbHOE 0cniabneHre unm pasb-
eIMHEHNe KPenneHnin COOPOYHbIX eauHUL, U AeTanei.

4.21 32nekTpothuIbTP LO/MKEH ObiThb NOXapo- 1 B3PbIBO6E30NACHLIM B MPEAYCMOTPEHHBIX YCOBUAX
akcnnyatauun. TpeboBaHMA K B3pbIBOGE30MACHBIM  371eKTPOMIbTPaM LO/MKHbI  COOTBETCTBOBATb
FOCT 22782.0.

4.22 3nekTpotubTPbI, NPeAHa3HayYeHHble 41 3KCnyaTaummn B cpese, Cofepalleli KOppo3MOHHO-
aKTUBHbIE N XMMUYECKM aKTUBHbIE BELLLECTBA, JOMKHbI ObITb YCTONYMBLIMU U MPOYHLIMU K €€ BO3AEWCTBUIO.
Mpw akcnyaTaumm Taknx 31eKTpoPUAbLTPOB CleayeT cobnhaTh MHCTPYKLUMM MO TEXHMKE 6e30MacHOCTM
npv paboTe C COOTBETCTBYIOLLVMW BPEAHbLIMI BELLECTBAMM.

Mepen npoBefieHMEM PEMOHTHbIX paboT BHYTPW Kopnyca aneKTpouabTpa OH LO/MKEH 6bITb NPOMbIT
1 nNpoBeTpeH. Heobxoammo ybeauTbcs B OTCYTCTBUM B annapaTe BPeAHbIX BELLECTB.

4.23 KOHCTpyKuMsi 3nekTpoguabTpa LO/MKHA BKIKYaTh YCTPOCTBa (CpeAcTBa) Ans obecrneyeHus
3N1eKTpo6e30MacHOCTN B COOTBETCTBUM € TpeboBaHuamuY |2, 3.

TexHn4eckue cpeacTBa M crnocobbl obecneyeHus 31eKTpo6e30nacHOCT (Hanpumep OrpaxieHue,
3a3em/ieHre, 3aHyneHre, N30AALMA TOKOBEAYLIMX YacTei, 3aliMTHOe OTK/YEHME U [p.) B COOTBETCTBUM
C BblLIEYKa3aHHbIMW TpebGoBaHMAMUW ClefyeT yCTaHaBIMBaTb B HOPMAaTMBHBLIX JOKYMEHTaxX Ha COOTBETCT-
BYIOLLME 3NEKTPOQPUBLTPLI.

4.24 KOHCTPYKUMA 3NeKTpohunbTpa JOoMXKHA ObITh BbINOMHEHA TakK, YTOObI UCKIOYUTL HAKOMNMEHWE
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3apsfi0B CTaTUYECKOTO 3/1IEKTPUYECTBA B KOMMYECTBE, MPeACTaBNAOLWEM ONacHOCTb ANd paboTaroLlero, u
BO3MOXHOCTb NoXapa W B3pblBa.

4.25 OneKTpoduibTp, ABAAKOLWMIACA UCTOYHUKOM LIyMa U BUOpauum, fOmKeH 6bITb BbINMOIHEH Tak.
yTo6bl LWYM ¥ BMOpaLMs B MPeAyCMOTPEHHbIX YCNOBUAX W PEXUMAaX 3KCMayaTauunm He MpeBbilanu
ycTaHoafeHHble fonyctumsle yposHu (TOCT 12.1.003).

4.26 OneKTpouNbTP LOMKEH ObiTb BbIMOAHEH TaK, YTOObl KOHLEHTPaLWs BpefHbIX BELECTB B
paboueii 30He, a Takke WX BbIGPOCHI B MPUPOLHYIO Cpefy B Npouecce aKChyaTauun He MpeBblllanu
[OMNYCTUMbIX 3HaYeHWI, yCTaHOANEHHbIX COOTBETCTBYHOWMMN Hopmamu (FTOCT 12.1.005, 17.2.3.02. |4]).

4.27 KOHCTPYKLMA 3NeKTPOPUIbTPa W ero pasMeLleHne JOMKHbI NCKNI0YaTb KOHTAKT ero ropsumx
yacTeil C NOXapo- W B3PbIBOOMACHbLIMI BELLECTBaMU, €CIM TaKOW KOHTAKT MOXET ABUTbCA MPUYMHON
noXapa unu B3pbisa.

AneKTponnbTP, NPefHa3HAYEHHbIA Ans paboTbl C B3PbIBOOMACHONM Fa30BOI Cpefoi, JO/MKEH OTBe-
yaTtb TpeboBaHusmM MOCT 12.1.010. neKTPOhUILTP JOMKEH ObITh OCHALLEH YCTPOMCTBAMM, OTBOAALLUMU
HanpaaneHHyt B3PbIBHYIO BOSHY.

YNNOTHEHWS 3NeKTPOMIbTPa, NpefHasHayeHHble 418 paboTbl C NOXapo- W B3PbIBOOMACHLIMM
cpefamu, JOMKHbI MPensTCTBOBaTb 06pa30BaHMIO FoploYe- U B3PbIBOOMACHLIX CMeceli B paboueM W
HepaboyeM COCTOAHMAX 3NEKTPODUNbLTPA.

4.28 KOHCTpYKUUSA aneKTpothuabTpa 4O/MKHA UCKUaTh BO3MOXHOCTbL CONpUKacaHua paboTaroLLero
C FrOpPAYNMK YaCTAMU UM HAXOXKAEHWE B HEMOCPEeACTBEHHOW 61M30CTY OT TakMX YacTeid, ecim 3TO MOXET
noB/ieyb 3a CO60I TpaBMMPOBaHWE UMW Meperpes paboTatoLLero.

TemnepaTtypa Hapy>HO/ NOBEPXHOCTU MOKPbLITUA TEMOU30NALMN B MecTax 06Cy)KMBaHUS 3NEKTPO-
(hmnbTpa He fO/MKHA Npesbiwats 45 "C.

Tennon3onauma JomKHa 6biTb U3rOTOB/EHA U3 MUHEPA/IbHBIX UN OPraHUyYecKuX Tenaou3onupyto-
Wwyx matepmanos. Cnoii Tennomsonauum, B cilyvyae HeO6XOAMMOCTM, LO/MKEH BbiTh 3allMLleH BOLOHENpPo-
HULAEMOI 060M0YKOIA.

Ecnn Ha3HaueHve 3neKTpodubTpa 1 YCNoBMA ero aKcriyataummy He MOryT NMOJIHOCTLIO UCKNOUUTD
KOHTaKT paboTaloLLero ¢ ropsynMMm ero 4acTamu, To aKChyaTaunoHHas A0KyMeHTaums JO/MKHa CoaepXaTb
TpeboBaHme 06 MCNOMb30BaHUN CPEACTB MHAVBMAYANbHONM 3alUnTI.

4.29 KoHCTpyKums paboyero MecTta, ero pasMepbl 1 B3aMHOE PacronOXeHWe 31eMeHTOB (OpraHoB
ynpaB/eHns, CPeACTB OTOBGPaXEHWA MHGOPMaLMW, BCNOMOratesbHOro 060pyAoBaHMA U Ap.) AOMKHbI
obecneunBatb 6€30MaCHOCTb MPU UCMONL30BAHNM 3MEKTPOPUALTPA NO HA3HAYEHWIO, TEXHUYECKOM 06Cny-
XUBAHWUKN, PEMOHTE 1 YBOPKe, a TakKe COOTBETCTBOBATb 3PrOHOMUYECKMM TPeBOBaHUAM.

Heo6XxoAMMOCTb Hannums Ha paboumx MecTax CpefCTB MOXapoTyLUeHUs W ApYTUX CPeAcTB, UCMONb-
3yeMbIX B aBapUAHbIX CUTyauusX, fO/DKHA OblTb YCTAHOB/IEHA B CTaHAAPTaX, HOPMATUBHbIX AOKYMEHTax Ha
3NeKTPOULTPLI KOHKPETHBIX FpynM, BUAOB, Mofenei (Mapok).

4.30 Ecnu pacnonoxxeHue paboyero MecTa Bbl3blBaeT HEOOXOAMMOCTb NePeMeLLeHns 1 (M) HaXxoxX-
JeHns paboTatoLLero Bbille YPOBHSA M0Na, TO KOHCTPYKLMA LO/MKHA NpeAycMaTpmBaTh NoWwanku, necTHu-
Ubl. Mepwuna, Apyrve YCTPOWCTBa, pasmMepbl U KOHCTPYKLMS KOTOPbIX AOMKHbI UCKAKOYaTb BOSMOXHOCTb
nageHuns paboTaloLwyx u obecrneumsarb ya06HOe 1 630MacHoe BbINOMHEHVE TPYA0BbIX ONepaLmii, BKIYas
onepauuy no TeXHUYECKOMY 06CNYXMBAHWIO.

4.31 KOHCTPYKLUWS 31eKTpoduabTPOB J0MKHa 06ecneunBaTb 6€30NacHOCTb paboTaloLwmx Npyu MOH-
TaXe (4eMOHTaxe), BBOAE B 3KCMyaTauMio U 3KChayaTauuMu npu cobnogeHun TpeboBaHMin (YCNOBWMNA,
npasu/), NPesyCMOTPEHHbIX HOPMATUBHOW AOKYMEHTaLMel.

4.32 LleHTpanbHbliA NynbT ynpaageHns AO/MKeH ObiTb PacnonoXeH wav 060pyfoBaH Tak. 4TOGbI
ornepartop MMeN BO3MOXHOCTb KOHTPO/IMPOBATb OTCYTCTBUE NIIOAEN B OMACHbIX 30HaX YCTaHOBKW 3/1EKTPO-
thunbTpa; MMb0 cucTema ynpaafeHus SO/MKHA ObiTb BbIMOMHEHA Tak, YTOObI HAX0X/eHVe N04ein B onacHow
30HEe MCKI0Yano (MYHKLMOHMPOBaHWe 3NeKTPOMUAbTPa W KaXKAOMY MyCKY NpeALIecTBOBan Mpesynpex-
JaloLWnin CUrHaN, NPOJOMIKMNTENBHOCTb AENCTBMA KOTOPOro N03Bonsna 6bl ULy, HaxXoA4ALWEeMyCs B ONacHOM
30He, MOKWHYTb €e WU NpejoTBPaTUTL (PYHKLMOHMPOBAHKE 3M1eKTPOhUIbTPa.

4.33 KomaHfHble YCTpolicTBa CUCTEMbI YNpaageHWs AO/MKHbI ObITb:

- JIETKO JOCTYMNHbI WU CBOGOAHO pasUuMMbl, B HEOGXOAMMBIX CryyasX 0003HAYeHbl HaAMUCAMMU,
CYMBOMIAMW WX APYrMMKM crnocobamm:

- CKOHCTPYMPOBaHbl 1 pa3MeLLieHbl TaK. YTOObl MCKIYaNOCh HEMPOU3BOJILHOE WX MepeMeLLeHre 1
o6ecneynBanoch HafeXXHoe, YBEPEHHOE U OJHO3HAYHOE MaHWMy/MpPOBaHWE, B TOM YUCNE MPU WUCMOb30-
BaHMM PaboTaloLWMM CPeACTB VHANBUAYaNbHOW 3alWmnThl;

- pa3MeLleHbl C yyeToM TpebyemblX YCWUIWIA ANS nepeMeLleHunsi, NocnefoBaTe/ibHOCTU W 4acToTbl
MCMOMb30BaHMA, a TakKe 3HAYMMOCTN PYHKLWIA;
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- BbIMOJIHEHbI TaK. 4T0bbI MX (hOpMa, pasMepbl W MOBEPXHOCTW KOHTaKTa ¢ paboTaloLm COOTBeT-
CTBOBa/IM CMOCO6Y 3axBaTa (ManbLamu, KUCTbI) MM HaxaTus (NasbLeM, NafoHbl0, CTONOR HOrm).

4.34 OpraH ynpaeneHus aBapuiiHbIM OCTaHOBOM MOC/e BK/IKOYEHUA AO/DKEH OCTaBaTbCA B MONOXe-
HWW, COOTBETCTBYIOLLEM OCTaHOBY, [0 TeX MOP. NOKa OH He OyJeT BO3BpaTeH paboTaloLuM B UCXO4HOE
MoJIOXEHWe; ero BO3BpaLleHne B UCXOAHOE MONOXKEHWNE HE [OMXHO NPUBOAUTL K NYCKY 31eKTPO(MIbTpa.

OpraH ynpasfieHVs aBapuiiHblM OCTAHOBOM [O/MKeH ObiTb KPACHOro LBeTa, 0TAN4aThCs JOpPMOii 1
pasmepamu OT [pyrux opraHoB ynpasneHus.

4.35 Tlpy HanuymMm B CUCTEME YNPaB/EHNS NepPeKNoyaTens peXxxMmMos (OYHKLMOHNPOBAHNUSA 3N1eKTPO-
(hnnbTpa Kaxgoe NoNoXKeHNe NepeknyaTens A0/MKHO COOTBETCTBOBATb TO/IbKO OAHOMY PeXumMy (Hanpu-
MEp. PEXWMY PerynmpoBaHusl, KOHTPOMA U T. M.) ¥ HaAEXHO (IUKCMPOBATLCS B K&KAOM W3 MOMOXEHWIA,
ecnn OTCYTCTBME PUKCALMMN MOXET MPUBECTU K CO3LAHMIO OMACHON CUTYaLMK.

Ecnn Ha HekoTopbIX pexxmnmax QYHKLMOHUPOBaHWS TpebyeTcs NOBbILLEHHAs 3almTa padoTaroLmx,
TO MEpeK/oYaTeNnb B TaKUX NOMOXEHUAX [LO/MKEH:

- 610KMPOBaTb BO3MOXXHOCTb aBTOMATUYECKOTO Yrpa&TeHns;

- OCYLUecTaTATb ABVXXEHWNE 3M1EMEHTOB KOHCTPYKLUMW TOMBbKO NPU NOCTOSHHOM MPUNOXEHUW YCUANS
paboTaloLLero K opraHy ynpasneHus ABUMKEHNEM;

- Mpekpawartb paboTy cOnpsXeHHOro o60pyfoBaHKs, ecnv ero pabota MOXET BbI3BaTb AOMOJHU-
TeNbHYH0 ONAaCHOCTb:

- WCKNoYaTb (PYHKLMOHWPOBaHWE yacTeil 3n1eKTpoduabTpa, He Y4acTBYHOLUMX B OCYLLecTaTeHUn
BbIGPAHHOI0 pexKmnma.

4.36 TMonHOe MM YaCcTUYHOE NPeKpaLLeHNe 3HeprocHabXeHna 1 NocNeaytoLLLee ero BOCCTaHOATEHHE,
a TaKke MOBPEX/AEHWE Lieny YnpaBeHns 3HeProcHatXeHeM He fO/MKHbI NMPUBOANTL K BOSHUKHOBEHNIO
OMacHbIX CUTyaLWii, B TOM YunChe:

- €amonpomn3BONbHOMY MYCKY NPy BOCCTAHOBNEHUW 3HEPrOCHa6XeHWs:

- HEBbIMO/IHEHNIO YXXe BbIJAHHOW KOMaHAbl Ha OCTaHOB;

- CHWDKEeHU0 3PPEeKTUBHOCTU 3aLLUUTHBIX CPEACTB.

4.37 KOHCTPYKUWSA 3aLMTHOrO 3arpakAeHuns Ao/KHa:

- WCKNOYaTb BO3MOXHOCTb CamMOMPOM3BO/IbHOIO NePeMeLLeHNs 13 MONOXKEHNS, 06ecneyrBatoLLEero
3aWunTy paboTaroLlero;

- [oMycKaTb BO3MOXHOCTb MEPEMELLEHNSA 13 NOM0XKEHNS, 06ecneynBaloLLEero 3awuTy paboTaroLlero
TO/IbKO C MOMOLLbKO MHCTPYMEHTa, Un 610KMpoBaTh DYHKLMOHWPOBaHWE 3N1EKTPOMNNLTPA, ECAN 3aLLUT-
HOE OrpaXkAeHne HaxoauTCs B MOMOXKEHUN, He 06eCMeYnBatoLLEM BbIMOHEHWNE CBOMX 3aLLUTHBIX (YHKUNIA;

- 06ecneymBaTb BO3MOXHOCTb BbIMOMHEHNA PabOTalOLWMM NPesyCMOTPEHHbIX eliCTBUIA, BKIOYas
Hab/loeHne 3a paboToli OrpaKAaeMblX YacTell 3NeKTPOUAbTPa, €CAN 3TO HEOOXOANMO;

- He c034aBaTb fOMNONHNUTE/IbHbIE OMAacHbIe CUTYaLUN;

- He CHWXaTb NMPOU3BOAUTENBHOCTL TPY/A.

4.38 CurHaibHble YCTPOIACTBA, Mpegynpexjatowiye 06 OonacHOCTW, AO/DKHbI ObITb BbIMOAHEHbI U
pacnofioeHbl TaK, YTOObl WX CUFHaMbl BObIM XOPOLIO Pas3MyMMbl W CAbIWHbLI B NPOU3BOLCTBEHHOW
06CTaHOBKE BCEMYW NMLAMM, KOTOPbIM YIPOXaeT 0MacHOCTb.

4.39 YacTv npovn3BOACTBEHHOr0 060py0BaHNSA, NPeACTaBAAIOLME ONACHOCTb, AO/MKHbI 6blTh OKpa-
LUeHbl B CUTHaNbHbIe LBeTa Y 0603HAYeHbl COOTBETCTBYIOLMM 3HaKOM 6e30MacHOCTU B COOTBETCTBUM C
[elCTBYIOLWHMM CTaHAapTaMu.

4.40 KOHCTPYKUMA 3neKTpouAbTPOB A0/KHA ObiThb paccumTaHa Ha MpefenbHO MakcuMaibHoe
pabouee (M3ObLITOYHOE) faBNEHWNE WU Pa3peXeHne, KOTOPOe MOXET BO3HWKHYTb MpU aKCnyaTauuu.

441 OneKTpoWNbTPbI, NpefHasHayeHHble A1 paboTbl M04 W3OLITOYHLIM [JaBfeHWeM CBbILLE
0,07 MMMa, AOMKHbI COOTBETCTBOBATL TPEOGOBAHMAM, WU3MI0XKEHHBLIM B |5J.

4.42 JkcnnyaTauuio 3neKTpouabTPOB CrefyeT NPOBOAUTL COrnacHo TpebosaHusaM |3).

4.43 K 06CnyXMBaHMIO 3M1eKTPOGUILTPOB AONYCKAOTCS PabOTHMKMW, U3YUMBLUME UX YCTPOWCTBO 1
NpUYeMbl 06CNyXNBaHNS.

4.44 PaboTbl, CBA3aHHble C BK/IIOYEHVEM, IKCMyaTaluein, peMOHTOM 3NeKTPOUNLTPOB, CregyeT
NPOBOAMTL C CO6NIOLEHMEM TPeb6OBaHW [ECTBYIOLEA HA MPEANPUATAN MHCTPYKLUUW MO TeXHUKe 6e3-
OMacHOCT!.

4.45 Bce Buapl paboT BHYTpM Kopnyca 31eKTpogunbTpa Crefyet BeCTW C UCMO/b30BaHMEM Crell-
OfeXAbl W ApYruX CcpefcTs 3awmtbl paboTarowmx no FOCT 12.4.011 B COOTBETCTBUM C MNOPSAKOM W
npasuaamm no TexHWKe 6e30NacHOCTU, YCTAHOBEHHbIMU Na KOHKPETHOM MpesnpusaTuu.

Ha ycTaHOBKe 371eKTPO(UIbTPOB JO/MKHBI HAXOAUTHCS 3aLLMUTHBIE CPeACTBA N0 TeXHKUKe 6e3onacHoc-
T, 3alMTHbIE CPEACTBA OT MOPAKEHUSA 3NEKTPUYECKUM TOKOM (MepeHOCHblE OrpaxaeHus, NecTHULUbI U
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CTPEMSHKM C OrpaHNYUTENs MU, NEePEHOCHbIe NaMrbl ¢ TpaHcopmaTopamMmn Ha 12 B. nepeHoCHble 3a3eM-
NeHWs 1 Np.), CpefcTBa TYLEHNUsA noxapa (CyxXvie OrHeTyLIMTenun, Befpa, 10natbl, AWNKN C MECKOM U Ap.).

4.46 HaycTaHOBKe 3/1eKTPOUILTPOB JO/MKHA HAXOAUTLCA Criefytowas LOKYMeHTaLmMA: UHCTPYKLWS
no aKcnayaTauum 3neKTpounbTPOB; Npasuna v HOPMbl TEXHUKM 6e30MacHOCTUM U NPOU3BOACTBEHHON
caHuTapuu 419 AaHHOro NPOV3BOACTBA; Npasuia NoBefeHNs NepcoHana Npy asapusax v noxapax: npasmna
OKa3aHusl NepBoii MOMOLLW: Npasuia 1 0653aHHOCTM 06C/Y)XXMBAIOLLIErO MePCoHasna; aneKTpruyecKas cxema
YCTaHOBKW; CXEMbI Fa30BbIX U MblEBbIX KOMMYHUKaLUIA YCTAHOBKMW; CMWUCOK /ML, KOTOPbIM pa3speLuaeTcs
BXOAMTb B NOMELLEeHVEe NOACTaHLMW arperaTtos NMUTaHWsA W Ha MIOWAAKN 3MEKTPOMUILTPOB; UHCTPYKLMA
no TexHWKe 6e30NacHOCTM MpW MPOBefEeHUN ra3oonacHbIX paboT (4nA YCTaHOBOK 3/71eKTPOMILTPOB,
OUMLLAIOLLMX A00BUTbIE, MOXapo- U B3PbIBOONACHbIE rasbl).

4.47 Inyo, OTBETCTBEHHOE 3a 3KCMyaTaLMto 3/1eKTPOra3oouMCcTroi yCTaHOBKWU, AO/MKHO WMETb
KBA/IMPUKALMOHHYIO rpyrnny no TeXHUKe 6e30macHoOCTn He Hke V. OBcnyXmBaHne YCTaHOBKM OCYLLECT-
B/IAETCA [EXYPHbIM NEepPCOHaNoM C KBaMMUKALMOHHON rpynnoii He Huxe 111,

4.48 [OMKHOCTHbIE NMLa NPesNpuaTUS AN OpraHu3aunmn, HemocpeCTBEHHO 3aHATbIe 3KCnyaTa-
LUMen MM peMOHTOM 3MeKTPOUALTPOB, a Takke Nuua, OCyLlecTaTAolmne PYKOBOACTBO YKasaHHOW
CNY>X00i NPefnpUATUAS NN OPraHn3aLnmn, BUHOBHbIE B HAPYLLIEHUW MPaBWs TEXHUKN 6€30MacHOCTM, HecyT
YrOMOBHYI0, aAMUHUCTPATUBHYIO WAW LUCLUMNINHAPHYIO OTBETCTBEHHOCTb B MNOPAAKe, YCTAHOBNEHHOM
3aKoHOAaTeNbCTBOM Poccuiickoii degepaLnu.

5 MeTogbl UCMbITaHWiA

5.1 VcnbiTaTensHoe obopyfoBaHue, CTEHAbI M YCTPONCTBA, NPUMEHSIEMbIE MPU UCMbITAHUAX, LOMK-
Hbl MMeTb nacnopt ¥ ObITb aTTectoBaHbl B cooTBeTcTBUMM ¢ TOCT P 8.568. YKasaHHble B nacrnoprax
TeXHMYECKMEe XapaKTePUCTUKMN LOMKHbI 06ecneymBaTb PeXuUMbl, YCTaHOMEHHbIE HACTOALWMUM CTaHAapTOM.

CpefctBa M3MEPEHUiA, NPUMEHSAEMbIE NPU NCMbITAHUAX, JOMKHbI ObiTb MPOBEPEHbI B COOTBETCTBUM
¢ FOCT 8.002 1 Hx<eTb fieiCTBYOLLME NOBEPUTENbHbIE KNEliMa UK CBUAETENbCTBA O MOBEPKE.

5.2 VicnbiTaHus cnegyeT NpoBOAUTL Mpu cobofeHMn TpeboBaHWi 6e30MacHOCTU, MPUBEAEHHbIX B
HOPMaTMBHOM [OKYMEHTE Ha WCMbiTaTe/lbHOe 060pyA0BaHME. DNEKTPUYECKME WCMbITaHUS MPOBOAAT C
cobntofeHnem TpebosaHmin TOCT 12.3.019.

5.3 TpoBepKy BHELUHEro BuAa, KOMMIEKTHOCTU M KayeCTBa MOHTaXa 3/1eKTPO(uIbTPa MPOBOAAT
BM3Yya/IbHbIM OCMOTPOM 060pYyfj0BaHWS B C60pe U ero OTAe/bHbIX 3/1IEMEHTOB.

Bo Bpems ocMoTpa Heobxo4MMo y6eanuTbCs B OTCYTCTBMM MOCTOPOHHUX NPeAMETOB BHYTPU Kopnyca
3NeKTPOUNbLTPa, MPOBEPUTL COCTOSHWE TEMNOM30NALMN U aHTUKOPPO3MOHHBLIX MOKPbLITWIA, NPOBEPUTHL
rOTOBHOCTb MECT 1 NPUCOELMHEHNA N3MEPUTENbHLIX NPUOOPOB, KAYECTBO MOHTAXa 3aTBOPOB U JIIOKOB,
BbINOJIHEHVE CBapHbIX LUBOB M COEAMHEHWIA, OKa3bIBAKOLLMX BAMSHNE HA FrepMEeTUYHOCTb 060PYA0BaHNS.

5.4 TlpoBepka rabapuTHbIX pPa3MepoB 3MEKTPOMUNLTPA AOMKHA 6bITh BbINOIHEHA CPeACTBAMU U3Me-
PeHUA ANUHbI, UCMONb3YEMbIMU Ha NPeANPUATHN-U3TOTOBUTENE.

5.5 TNpoBepka Macchl aNeKTPOUAbTPA BbINOMHAETCA PacieTOM CYMMApHON Macchbl OTAENbHbIX ero
Y3/10B.

5.6 Mpy M3roToBNEHUN 3NEKTPOPUALTPA KOHTPO/b KAYeCcTBa CBAPHbIX LLUBOB, BbIMO/IHEHHbIX CMOCO-
6om ayroeoii ceapkm no FOCT 5264, 11534, 14771, 14776, 14806. 16037, 16038, 27580; cBapKoii B
3awmTHOM rase no MFOCT 23518; capkoii nog atocom no MOCT 8713, 11533; 3neKTPOLLIAKOBOW CBapKOI
no MFOCT 15164; KOHTakTHOI cBapkoit no FOCT 15878, NnpoBOAAT CAeAYHOWMMI METOLAMM:

- BU3YaNbHbIM KOHTPOJIEM W U3MEPEHUEM,;

- MEXaHUYeCKUM UCMbITaHUEM;

- UCMbITAHWEM Ha CTOWKOCTb NPOTUB MEXKPUCTIUTHON KOPPO3UK:

- MeTannorpapuyeckuMm uccnefoBaHueM;

- CTW/IOCKOMVPOBaHHEM;

- YNbTPa3BYKOBOW AetheKTOCKOMMeiA;

- pagvauMoHHbIM METOLOM,;

- M3MepeHMeM TBepLOCTN MeTana LUBa;

- LBETHOI WM MarHMTOMOPOLLKOBOI feeKTOCKonuen;

- Bpyrumn Metogamm (aKyCTUYECKOW 3MWUCCKEN, SIIOMUHECLEHTHBIM KOHTPONEM, OMNpejeneHnem
cofiep>xaHus (heppuTHON hasbl 1 4p.), NPesyCMOTPEHHBLIMU TEXHUYECKMM MPOEKTOM.

5.7 Tocne ucTeyeHNs Ha3HAYeHHOTO CPOKa C/Y>X6Obl 3NeKTPOGUNLTP MOABEPratoT UCMbITAHUKD Ha
HafeXHOCTb [AaNnbHenwen cnyx6bl C MNPOBEPKOA TOMWMHBI CTEHOK Koprnyca YAbTpa3ByKOBbIM MO
FOCT 14782, paguaumoHHbiM no FOCT 7512 wnu fpyrum cnoco6om, onpegenseMbiMm pa3paboTymkom, u
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yCTaHaB/IMBAKOT COOTBETCTBME OCHOBHbIX TEXHWUYECKMX MOKa3aTesieli TEXHUYECKUM YC/TOBUAM Ha 3/1eKTpo-
OUNLTP.

5.8 TlpoBepka Ha repmMeTMYHOCTb

Cnocob npoBepKn 3NeKTPOMUILTPA HA FePMETUYHOCTL OMpPeAeNseT pas3paboTUmK.

McnbiTaHne cBapHbIX LWBOB Ha CKBO3HbIE fe(heKThbl OCYLLECTBAAT KanunNapHbIM, TMAPaBINYECKUM
N MHEBMaTUYEeCKUM MeTOLaMM.

5.8.1 KanunnsapHblii MeTog (CMayuvMBaHMe KepOCUHOM)

MoBEPXHOCTb KOHTPOMMPYEMOTO LIBA C HAPYXXHOI CTOPOHbI CledyeT NOKPbITb MEOBbIM PacTBOPOM,
a C BHYTpeHHeli 061/IbHO CMaynBaTb KEPOCUHOM B TEYEHWe BCEro nepuoda MUCrbiTaHUii. Bpems BblAepKKu
[OMKHO ObITb He MeHee yKa3aHHOro B Tabnuue |.

Tabnuuya 1—Bpems BblAEPXXKN CBAPHOTO LUBA MPW UCMbITAHUW KEPOCUHOM

Bpewms Bbigepxky, Y (M1M)
TosAwMMa LLUBA. MM

A HYDKHEM TOMIOKEHUN LLBA B BEPXHEM BepTVIEJB.é'I;HOM NOSIOXXEHUN

[o 4 Bkntou. 0.35 (20) 0.50 (30)
CB.4+10 » 0.45 (25) 0,60 (35)
* 10 0.50 (30) 0,70 (40)

CBapHble LUBbI CYMTAIOT HEMPOHMULLAEMbIMU, €CIN Ha NMOBEPXHOCTU KOHTPONIMPYEMOrO LWBa C HaHe-
CEHHbIM MEJIOBbIM PAcTBOPOM 3a BPEMS BbIAEPXKW HE MOSABUIUCHL NATHA KePOCWHA.

5.8.2 IungpaBnuyeckoe ncnblTaHne

5.8.2.1 'mapaBnnyeckoe UCMbITaHNE JOMKHO 6bITh NPOBELEHO Ha UCMNbLITATENLHOM CTEHAE Npeanpu-
ATUA-3roToBnTENs. [JoNycKaeTcs rmapaB/Myeckoe UCMbITaHWe HerabapuTHbIX 3NeKTPOMUIbLTPOB, TPaHC-
MOPTUPYEMbIX YaCTAMU 1 COBMPaEMbIX Ha MOHTaXXHOI MNoLLaAKe, NMPOBOANTL MOCNE OKOHYaHWUSA COHOPKM,
CBApKW W apyrux paboT Ha MecTe YCTaHOBKW.

5.5.2.2 'mapawiwyeckoe UcnbiTaHWe 3N1eKTPOGMAbTPa CnefyeT NPOBOAMTL C KPENEXOM W NPoKnaj-
Kamu, npesycMOTPEHHbIMU B HOPMATUBHOM [OKYMEHTE.

5.8.2.3 'vgpaBnmyeckoe McnbiTaHWe aNeKTpounbTpa (C60POUHLIX eAVHUL, feTanei), 3a UCKoYe-
HWeM NNTLIX, CNefyeT NPOBOAUTL NPOGHLIM AaBfeHVEM Pap, OnpejenseMbimM no gopmyne

@

rie P — pacyeTHoe faBneHue, onpegensemoe no FOCT 14249. MMMa (krc/cm2),
loljo n |<Tr—ponyckaemMble HaNPsHXXeHWUs AN matepuana cooTBeTCcTBeHHO npu 20 "C v pacyeTHON Temmne-
patype 1 MIMa (krc/cm2).

MpumeyaHwuna

1 Ecnn maTepuan OTAeNbHON AeTain WMAM cO0pPOYHOM CAMHMUBLI (06evaiiku, NHUWA. (naHua, Kpenexa,
natpybka) cocya MeHee NMPOYHbIA UK €Cn ee pacyeTHOE AaBfieHUe WKW pacyeTHas Temrepatypa MeHblue, YeMm Y
ApYrux getaneii nam c60poYHbIX eANHULL, TO 3N1EKTPOUNLTP CNeAyeT UCMbITbIBATL MPOOHLIM AaBNEHUEM, ONpefeneH-
HbIM AN 3TOW AeTann Uan c60pPOYHON eANHNLbI.

2 [onyckaeTtcs AN 3N1eKTPOUNLTPOB, PacCUMTaHHbIX Ha COOTBETCTBYIOLLME KIMMATUYECKME 30HbI, NPOBHOe
[aBNeHNe OnpeaensTb C y4eTOM YC/IOBUM 3TOM 30HbI, pacyeTHOE aB/ieHne WU pacyeTHas TeMnepaTtypa KOTopoi nmeet
MEHbLLEE 3HAYEHNE.

3 Ecnn Pvp, onpegensemoe no opmyne (1), BbITbIKAET HEOOXOANMOCTb YTOMLLEHUA CTEHKM KOpMyca 31eKTpo-
(hunbTpa. paboTatoLlero noj HapyXHbIM AaBfeHueM, TO Ans NPOBEfeHUs LIAPaaTUHCCKOTO UCMbITaHMA AONYCKaeTcs
npo6Hoe faBneHne onpegensaTb No popmyne

()

rge £,,, 1 E,—Mogynm ynpyroctn matepuasna cooTBeTcTBeHHO npu 20 °C 1 pacueTHOI Temnepatype t, MMa (krc/cm2).
4 Tpo6Hoe paBfieHVe MNPV WCMbITAaHUW 3NeKTPOUNLTPA, MNpefHa3HaYeHHO ANf PaboTbl C Pa3NUHbIMK
pacyeTHbIMW napaMeTpaMu (faBneHUssMU W TemnepaTypamu), cnefyetT MPUHUMAaTb PaBHbIM MaKCUMalbHOMY W3
onpefieNIeHHbIX 3KCMepUMeHTaIbHbIX 3HaUYeHWI NPOBHBIX AaBNeHUI ANA Pa3/IMYHbIX PaCHeTHbIX NapameTpos.
5 [pefiensHoe OTK/IOHEHWE 3HauyeHus NPOGHOro faBNeHns HC JOMKHO 6bITh Gonee 5 %.
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5.8.24 MApaBnnyeckoe MUCMbITaHNE 3N1eKTPO(MUNLTPOB, YCTaHAB/IMBAEMbIX BEPTUKA/IbHO, 40OMYyCKa-
€TCA NPOBOAUTL B TOPU3OHTA/IbLHOM MONOXEHUW MPU YCNIOBUM 0BECMEYEHNSA MPOYHOCTM KOpMyca 3M1eKTpo-
hunbTpa.

PacyeT Ha MPOYHOCTb AOMKEH ObITb BbINOHEH Pa3paboTUNKOM HOPMATUBHOIO [OKYMEHTA.

Mpn atom npo6HOe faBneHne crefyet NPUHUMATL C YYETOM TMAPOCTATUYECKOrO fAaB/EeHUs, eciu
nocnegHee fefCTBYeT Ha 3NeKTPOPULTP B PabOUMX YCNOBUSAX, U KOHTPOIMPOBATb MaHOMETPOM, YCTaHOB-
NEHHbIM Ha BepXHeil 06pasyloLei Kopryca 31eKTpoduabTpa.

5.8.2.3 [nA rvapaBfnMyYeckoro WCMbITaHUA 3N1eKTPOUALTPOB NPUMEHAIT BoAdy. [onyckaetcs no
COrflacoBaHMWIO ¢ pa3paboTUMKOM MCMOMb30BAHWE B KAYECTBE UCMbITATeNIbHOW Cpefbl APYrOl XUAKOCTU.

TemnepaTypy Bofbl CredyeT NPUHUMAaTb HE HUXEe KPUTWYECKOW TemnepaTypbl XpynKocTy maTepuana
3NeKTPOUNLTPA M yKa3blBaTb B HOPMATMBHOM [OKyMeHTe. Mpu OTCYTCTBMM YKasaHWii paspaboTumka
TemnepaTypa Bodbl fO/MKHa 6bITb 0T 5 A0 40 *C.

Pa3HOCTb TeMnepaTyp CTEHKM 3NMeKTPO(UIbTPA U OKPY>KaloLLero Bo3gyXa BO BPeMS UCMbITaHWUA He
[O/MKHA BbI3blBaTb BbIMafeHWe Bnarn He NOBEPXHOCTU CTEHOK 3NEKTPOUNbLTPA.

5.8.2.6 [laBneHne B WCMbITYEMOM 3/1EKTPOMUILTPE CReflyeT MOBbIWATb W CHWXaTb M1aBHO MO
VHCTPYKUUW NPefnpuAaTUA-U3roToBuTes. CKOPOCTb NOABLEMA U CHUXKEHUA [laaTeHUs He [O/KHA MPeBbl-
watb 0,5 MMa (5 krc/cml1) B MUHYTY.

3HaueHve BpPeMEeHW BbILEPXKKW 3neKTpoduabTpa (deTaneil, CO0POYHBIX €AMHWL) No4 MNPO6HbIM
[aBEHNEM JO/MKHO OblTb HE MEHee 3HaYeHWi, yKasaHHbIX B Tabauue 2.

Ta6nuuya 2— Bpems BblAEPXKM 3NEKTPOGUMAbTPA No4 NPOGHLIM AaBieHNeM

Tonmmg, tuna, Mv Bpewms BbiepKy, Y (MH1>
[Jo 50 Bktou. 0,15(10)
Cs. 50 » 100 » 0.35 <20)
* HI0 0.5 (30)
Hesasucumo 1,0 (60)

[Lns ANTbIX Y MHOTOCNOWHbIX COCY0B (AeTaneii. CHOPOUHbIX eAUHNLL).

Mocne BbIGEPXKU 3NeKTPouabTpa (aeTanm, COOPOYHON efuHWLbI) NOA MNPOGHbLIM AaBleHVeM
Heo6X0AMMO CHU3NTb jaBfieHne 40 PacYETHOrO U NPOBECTW BU3YasibHbIA KOHTPO/Ib HAPY>XHOW MOBEPXHOC-
TW, Pa3beMHbIX W CBapHbIX COeAMHEHWIA. He fonyckaeTcs 0OCTYKMBaHWE 31eKTPOMMNbTPA BO BpPeMs
NCMbITAHWIA.

MpumeyaHune—BusyanbHblli KOHTPONb 31EKTPOMALTPOB, pPaboTaloWMUX Mo4 BaKyyMOM, crefyeT npo-
BOAUTL NPU NPOGHOM [aBNEHUN.

5.5.2.7 Mpo6Hoe gaBneHve Npy ruapaBINYecKoOM UCMbITAaHUN CeayeT KOHTPOANPOBAThb C MOMOLLbLHO
[BYX MaHOMeTpoB. Oba MaHOMeTpa BblOMpalOT OAHOMO LWAa. NpeAena W3MepeHWid, Knacca TOYHOCTH,
0[IMHAKOBOI LeHbl aeneHus. MaHOMeTpbl JO/MKHbI UMETbL Kacc TOYHOCTU He Huke 2,5.

5.8.2.8 MMocne npoBefeHWs rMAPaBIUYECKOro UCMbITaHNA BOAA AO/KHA 6bITh MOMHOCTLIO YAaNeHa.

5.8.2.9 VicnbiTaHue 3neKkTpothunbTPOB, paboTarowmx 6e3 ja&neHus (nog nanve), cresyeT NPOBOAUTL
CMayMBaHMEM CBapHbIX LIBOB KEPOCMHOM B COOM3eTCTBUH € 5.8.1.

5.8.2.10 'mapasnuyeckoe WUCNbITaHUe AOMYCKaeTcs Mo COrnacoBaHWIO C pa3paboTUMKOM 3aMeHsTb
MHEBMATUYECKMM (CXKaTbIM BO34YXOM, MHEPTHbLIM Fa30M W/IM CMECHI0 BO3AyXa C KOHTPOMbHbIM Fa3oM), ecim
npoBejeHne rMapaBINYecKOro UCMbITaHUS HEBO3MOXHO M3-3a 60/bLIOr0 HanpsXXeHWs 0T Macchbl Nofbl B
3NekTpotunbTpe UK hyHAaMeHTe UCMbITaTeNbHOTO CTEHAR; TPYAHOMO YAaneHUs BOAbl U3 3N1eKTPoduibTpa:
BO3MOXXHOIO HapyLleHWsi BHYTPEHHUX MOKPbITUIA; TemnepaTypbl OKpyXXatolero Bosgyxa Huxe 0 *C
HEBbIEPXXMBAHUA HArpy3Ku, CO3[aBaeMoii NpuW 3amnofHEHUW 3MeKTPO(MAbTPa BOAON, HECYLLUMMMW KOH-
CTPYKUMAMU U hyHAAMEHTAMMN UCMbITaTeNbHbIX CTEHAOB W Ap.

5.8.3 TTHeBMaTMUECKOE UCMNbITaHNE

Mepen npoBefeHVEM MHEBMATMYECKOTO WCMbITAHWS 3NEKTPOPUALTP AO/MKEH ObiTb NOABEPrHYT
BHYTPEHHEMY W Hapy>XHOMY OCMOTpPaM, a CBapHble LUBbI A0/KHbI 6blTb NOABEPrHYTbI KOHTPOSO Y/bTpa-
3BYKOBOW [epeKTOCKONMEN Nav pagnaLnoHHbIM MeTofoM B 06beme 100 %.

Mpo6Hoe faBneHue AOMKHO 6bITb OnpegeneHo no 5.8.2.3.

Bpems BblAePXKU 3N1eKTPOUNbLTPA NOA NPOGHBLIM AaBNeHUeM A0/MKHO 6bITb He MeHee 0,08 U (5 MuH).
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Mocne BbIAEPXKKM MO MPOGHbLIM fAaBNeHNEM HEOBXOAMMO [aBfeHMe CHU3UTb [0 PacyeTHoro,
MPOBECTM OCMOTP MOBEPXHOCTW 3NMEKTPOMUILTPA W MPOBEPUTL TEPMETUUHOCTb CBAPHbIX U Pa3beMHbIX
COEAMHEHUIA MbIIbHBIM PAacTBOPOM WM APYTMM CMOCOGOM.

KOHTPO/Ib MpY NpOBeAeHNM MHEBMATUYECKOTO WCMbITaHNA HEO6XOAMMO OCYLLECTB/STL METOLOM
aKyCTUYECKOI amuccuu.

5.8.4 PesynbTaTbl WCMbITAHWIA CUMTAIOT YAOB/IETBOPUTENBHLIMI, €CAM BO BPEMS WX MPOBEAEHMs
OTCYTCTBYIOT:

- NajieHue [aBneHns No MaHoMeTpy;

- MPOMYCKW WCMbITaTeNbHOM cpeapbl (Teub, MOTeHWe, My3bipbKM BO3dyXa WM rasa) B CBapHbIX
COEfIMHEHNSIX W HA OCHOBHOM MeTa/IE;

- MPU3HAKN Pa3pbliBa;

- Teuu B PasbeMHbIX COEANHEHUSIX;

- 0CTaTOuHble Aehopmaun.

MpumeyaHNe —[JONYCKAeTCSA HC CUMTATb TeUbIO MPOMYCKM UCMbITATENbHOM Cpeabl Yepes HeMI0THOCTU
apmaTypbl, eCIM OHW HC MeLLaloT COXPaHeHWI0 NPOGHOro AaBNEHNS.

5.8.5 3HaueHue NpobHOro faBneHUs U pe3ynbTaTbl UCMbITAHUIA AOMKHbI ObITb BHECEHbI B NMAacnopT
Ha 3N1eKTPOUNLTP.

5.9 OT60p Npob 418 onpefeneHns KOHLEHTPaUuUW BPedHbIX BELLECTB HAa BXOAE B 3/1EKTPOMUNLTP U
BbIX0Ze 13 Hero npoBofaT no FOCT *50820, a 3HauYeHWs KarjeyHoca nocine MOKPbIX 3MeKTPOPUILTPOB
—no FOCT 17.2.4.01 B COOTBETCTBMM C NPOrpaMmoii 1 MeTOAMKaMU, COrfiacoBaHHbIMM BCEMMW 3aMHTepe-
COBaHHbIMY OpraHn3aLuamu.

5.10 'magpaBnMyeckoe COMPOTUBAEHWE BbLIYMCAAIOT KaK PasHOCTb MOJHbIX JaAfileHnii Ha BXofe B
3NeKTPoubLTP 1 Bbixode 13 Hero no NOCT 17.2.4.06.

511 OnpegeneHve CKOPOCTM ra3oBOro noToka v NpPoM3BOAUTENLHOCTM MO OYULLAEMOMY rasy Mpo-
BoaAT no NOCT 17.2.4.06.

5.12 W3mepeHwue gasneHuns v temnepatypbl —no FOCT 17.2.4.07.

5.13 W3mepeHune snaxHoctn —no FOCT 17.2.4.08.

5.14 3HeprosaTpaTbl Ha OYMCTKY rasa BblpaxatoTcs B KDHx/HOOO m\

3NeKTPO3Heprus B 3NeKTPOMUNLTPE PacXofyeTcs Ha NPeofo/eHVe rasom rMApaBInYeckoro cornpo-
TUBNEHNS 3NEKTPOUNLTPA, 3NeKTpoarperarbl NUTaHWs, NPUBOALI MEXaHW3MOB BCTPAXMBAHUA U BMOPO-
BCTPSAXMBaHWSA, 3N1eKTPO06Orpes W30MATOPOB, [PY30MOAbEMHbIE MeXaHW3Mbl W Ha [pyrue 3Hepro-
noTpebuTenu. nNpeaycMoTpeHHble pa3paboTUMKOM 3N1eKTPOnIbTpA.

B faHHbIX pacyeTax He YYMTbIBAIOT MOTEPU B BEHTUNIATOPE, TaK KakK KO3(MMULMEHT MonesHoro
[eNCTBUS ero MOXeT 6bITb Pas/INYHbIM B 3aBUCUMOCTY OT KOHCTPYKLMN U peXuma ero paboTbl.

5.15 WcnbiTaHnsa cnegyet NPOBOAMTL MPU HOPMa/bHbIX KiMMaTuyecknx ycnosuax no FOCT 15150:

- TemnepaType oKpyxatoLero sosgyxa (25 + 10) 'C;

- OTHOCWTE/bHON BNaXHOCTM Bo3dyxa 45 —80 %6\

- atmoctepHom gasneHunn 84 — 107 klMa (680 — 800 mm pT. CT.).

Knumarunyeckue UcnbiTaHUA cneayeT MpPOBOAWUTL B COOTBETCTBUW C HOPMATUBHBLIM [JOKYMEHTOM.

OueHKy pe3ynbTaToB WUCMbITaHWIA, NPOBOAMMBIX B YCNOBMAX 3KCMJyaTaLluun, PeKOMeHAyeTcs NpoBo-
ANTb MO0 METOAUKE, NPUBEAEHHON B NPUMOXKEHUN A

[Jonyckaetca NpoBOAUTL UCMbLITAHWA Ha UCMbITaTe/IbHLIX CTEHAAX B COOTBETCTBMM C HOPMATUBHLIM
[OOKYMEHTOM Ha 3/1EKTPOUILTPLI KOHKPETHBLIX BUAOB. py UCMbITAHUAX HA CTeHAaX pe3ynbTartbl UCMbI-
TaHWiA He TpebytoT 06pabOTKM NO METOAMKE, MPUBEAEHHON B MPUAOXKEHUN A

5.16 TMpoBepKy Kaxgoi NporpaMmbl W anropuTMOB YMpaB/ieHUs OCYLUECTBAAIOT Npu 3afaHHbIX (B
HOPMAaTWBHOM [OKYMEHTE Ha CUCTeMbl YNpPaB/ieHNs KOHKPETHbIX BUAOB) BXOAHbIX W BbIXOAHBIX CUTHaIaX
M Harpyskax. B COOTBETCTBMM C 33faHHOW NpPOrpammMoi Uam anropuTMOM U3MEHSETCS COOTBETCTBYHOLLWIA
BXO[HOI CUTHAM WK Tpynna curHanos. CHUMAKT OCLMAN0OrpamMMy MW AnarpaMmmy U3MEHEeHUs BbIXOAHOIO
CUrHaia N rpynnbl CUrHasoB.

CwucTeMy CUMTAIOT BblAepKaBLUel UCMbITaHUe, eCIM MapaMeTpbl BbIXOAHbIX CUFHAIOB COOTBETCTBYIOT
YCTaHOB/IEHHbIM B HaCTOALLEM CTaHAapTe UNN HOPMATUBHBIX JOKYMEHTAaX Ha KOHKPETHbIE CUCTEMBI.

5.17 Bpemsa raweHus (Bpems 6/0KMPOBKM NoJayn CUrHana ynpasfieHUs) UCKPOBOro (4yrosoro)
Npobos, orpaHWYeHWe HampsXXeHUs XOMOCTOro X0Aa, OrpaHM4YeHue paboyero TOka OT MOMMUHAMbHONO,
KOMMYTUPYEMYIO W MOTPe6AsieMyt0 MOLYHOCTW f/1 CUCTEM YNPaBNeHUs MNWUTaHUA OMpefensaT no
FOCT 28904.
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5.18 Hannume obpaTHOI CBA3W, KOMMYECTBO KaHanoB yMNpaBfieHWs, MapKUPOBKY, KOMMIEKTHOCTb,
YNakoBKY MPOBePAIOT BU3Ya/lbHbIM METOA0M.

5.19 VcnbiTaHne 371eKTPUYECKO MPOYHOCTU U COMPOTMBIEHNS M30NALMU MEXLY TOKOBEAYLUMMM
yactamun u kopnycom —no FOCT 12997.

VcnbiTaHWe cneflyeT NPOBOAUTL MPUIOXKEHUEM WCNbITATE/IbHOTO HanpsXXeHUs NnepeMeHHOro Toka
yactoTon 50 Iy, HanpskeHnem 1000 B. YBenuueHne HanpshkeHUs cnegyeT NPOBOAUTL MaBHO OT Hyns o
ucnbiTaTeNbHOro BTedeHve 10 c. Cuctemy ynpaBneHus BbIgEpXXMBAKOT N0 HanpsXKeHneM B TeyeHne 1 MuH,
nocne 4ero HanpsKeHue NiaBHO CHUXAKT 40 HYNS U YCTaHOBKY OTK/OYaloT. MOLWHOCTb YCTAHOBKM —
He meHee 0,5 KBT. TOYHOCTb M3MepeHns HanpsxeHus = 10 %.

CucTeMy CUMTalOT BblJepiKaBLUeli NCMbITaHUe, eCiv BO BPEMS UCMbITaHWA OTCYTCTBYHOT Npobon mnm
MOBEPXHOCTHbIE pa3psadbl.

5.20 TMepexofHOe CONPOTMBIEHNE MEXAY KOHTYPOM 3a3eMNeHus U aeTanbio 060pyfoBaHus, nogse-
XKALLLero 3asemsIeHnto, U3MepseTca MUKpooMMeTpom Tuna d415 Knaccom TOYHOCTM 1,5 B COOTBETCTBUU C
npunaraemoin K npubopy WHCTPYKUMElN MO 3KchnyaTauuyu B Mepuoj NyCKOHanagouHbIX paboT nocne
MOHTaXa ¥ NPUHNMAETCS NPUEMOYHOM KOMUCCUER MO akTy'.

3a3eM/ISI0LLYI0 CeTb CHMTAIOT MCMPaBHON 1 OTBeYatoLLei TpeboBaHNAM TEXHUYECKON JOKYMeHTaLmu,
TEXHUKWN 6e30MacHOCTY MpPY YCMOBUKM OTCYTCTBUSI NMOBPEX/EHWA, ONpeaenseMblX Npy BHELIHEM OCMOTpe
CeTun 3a3eM/IeHMs MOC/e NPOBEPKW HALEXHOCTM 6ONTOBBIX 1 CBAPHLIX COEAMHEHMM, U MPU CONPOTUBIEHUN
NnpoBepsieMbIX YHacTKOB CeTun, He npesbiwatoliem 0,05 Owm.

521 [1nf CHATWA BONbT-aMNePHbIX XapaKTEPUCTUK MOME 3n1eKTPOpUNbTPa Ha BO3AyXe HEO6X0AMMO
BK/TOUUTL 3/1IEKTpOarperatbl NUTaHWS 3NeKTPOPUILTPA Ha PyYyHOe ynpasfeHve, NAaBHO MOAHATL Hamps-
YKeHMe [0 MaKCUManbHOro. Mpu oTCYTCTBUM NPEXAEeBPEMEHHbIX NPOO0EB CHATb BOMbT-aMMepHble Xapak-
TEPUCTUKN.

CKOpOCTb NOAHATUSA HanpshkeHWs He 6onee 1kB/c. MokasaHMs cHUMaKOTCA Yepes Kaxable 2—5 KkB.
Mpo6on B aneKTpopunbTpe He A0/MKHbI BO3HUKATbL NPU HanpsxXeHUn Huke 40 kB.

Mocne CHATUA XapaKTepuCTWK MepeBecTu paboTy arperatoB MUTaHWS B PEXUM «aBTOMAaTUYECKUIA».
CphenaTb B OMepaTMBHOM >XypHane 3anmuCb O BPEMEHW BKIKYEHUS arperatoB M KX MakCUMasibHble
nokasaHusi no npubopam. 3anuckb NMOKasaHWn KOHTPO/bHbLIX MPMOOPOB Ha KaHanax ynpas/ieHWs arperataMu
NMPOBOAMTCS Yepe3 Kaxablli yac paboTbl. B TeueHne 24-4acoBOi HenmpepbIBHOW paboTbl 3neKTpodunbTpa
CHAITb BO/IbT-aMMepPHbIe XapakTepuUCTUKM B TOM Xe nopsgke. PazHuLa B nokasaHusax npubopos npu CHATUM
XapaKTepuCTK B Hayasie 1 B KOHLE UCMbITaHW He JO/MKHA npeBbiwats 10 %.
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MPUNOXEHWE A
(pekomeHgyemoe)

MeTOAMKa OLEHKW Pe3y/bTaToB UCMbITaHWiA

[Lins 06paboTKy pe3ynbTaToOB M3MEPEHUIA MPU AaHHbLIX UCMbITAaHWAX (3HAYeHWE BXOAHbIX CUTHAN0B, MPOMOpLM-
OHa/IbHbIX HaMpPSHXKeHWIO (TOKY) 3NeKTPOMUAbTPa UMW HBINCYHOCY M3 3/1eKTPO(ULTPA, Pacxod 31eKTPO3Heprum) ¢
LieNbio MONyYeHNs AOCTOBEPHbLIX Pe3ynbTaToB NpMeMIeMbl Nepeas 1 BTOpas (hOpMbl NpefcTaBNeHUs pesynbTaTos.

Mpwn pasoBbIX U3MePeHNAX, KOHTPONe napameTpoB HEOOXOAMMO MO/b30BaTLCA NePBOW OPMOINA.

Hanpuwmep A. foT A, go A,, P.

rae A —pesynbTaT USMEPEHNs B eANHMLIAX U3MEPSEMOI BENYNHBI;
O, On. [IB—COO0TBETCTBEHHO CyMMapHas NOrPeLLUHOCTb M3MEPEHNS, HUXKHAS N BEPXHAA ee rpaHuLbl B eanHMLax
M3MepsieMoil BEeNMUUHBI;
P — noBepuTenbHas BepOATHOCTb.
Mpumep 3anucu no BTOpoR (opme

A\ ot po\ ,, Pc. S, F% (c).

rgefic. AcH. AcB —COOTBETCTBEHHO CUCTEMATUYECKasA COCTAATAIOLLAA MOrPeLLHOCTN U3MEPEHUS, C& HUXKHAS U BEPXHSASA
rpaHuLbl B eAVHNLAX U3MePSEMON BEIMUUHBI:
S —oLeHKa cpefjHeKBaApaTMYeCcKoro OTKNOHEHNS CnyYaliHO COCNaBnAtoLLEe NOrpewHoCTN n3Mepe-
HWIA B eAMHMLAX W3MePSeMOVi BEMUYNHBI:
Fq (e) —cTaHgapTHas annpokcumauus (GYHKLUW NAOTHOCTM BEPOATHOCTM  CAY4aiiHOM CcoCTaaTAoLLCiA
MOrPELLHOCTV  M3MEPEHUIA.
Uto6bl 3anucaTh pe3ynbTaTbl M3MepeHUs No nepsoii popme, HEO6XOAMMO 3anmncaTb U3MEPEHHYI0 BeMUMHY A 1
[oBepuTenbHbIV NHTepsan oT [ Ao B c 3agaHHO BepOATHOCTLIO P.

Mpy uucne HabnogeHwii JT r 10—20 3aKOH pacnpefeneHus pesynbTaToB W3MePeHUit JI, MOXHO CuMTaTb

(NpUGANKEHHO) HOPManbHLIM NPK NPOM3BOJIbHLIX 3aKOHAX PacrnpefeNieHns He3aBUCUMbIX W3MEPSEMbIX BEUYMH. B
3TOM CNlyyae BeeM TpebGOBaHWAM OMEHKMW YOBNETBOPSET OLEHKa CPefHeapudmMeTMHecKoro

CPCAHCKBATPaTUYCCKOro OTK/IOHEHUA

[loBepuTenbHbIi HTepBan [, c BEPOATHOCTbIO /'HaXxoAsaT no (opmyne

T=A A,

roe T—wuHTerpansHas QyHKUus pacnpegenenus CTblofeHTa.

Bce pesynbTaTbl 9KCMEPUMEHTOB, MonasLline B UHTepsan [, GyayT 4OCTOBEPHbI C MPUHATON BEPOSTHOCTbO P =
=(1 —qfl) (qfl —kBaHTMAM pacnpegeneHus CTblofeHTa).

MeToanKa OLEHKV YBENNYEHNS! UMW YMEHBLUEHWS BXOAHbIX CUTHAN0B (MOTPeBUTENbCKUX CBOMCTB UMM NoKasaTenei
Ha3Ha4eHWs) NPy NPOBEAEHUN MEPONPUATUIA HO MOBBILLEHVIO TEXHUYECKOTO YPOBHSA MPY BVSIHUM CYyYaiiHbIX (hakTopoB

M3MepeHUst BXOAHbIX CUTHANO0B, NPONOPLMOHA/IbHBIX HaMpPsXXeHWI0 (TOKY) 3n1eKTpodunbTpa, NPOBOAAT Nepes,
HacTynneHMem Npo6os B 3NeKTPOULTPE UM ONPEAENSIOT N0 WHTErpany BObT (aMnep)-CCKYHAHOM XapaKTepucT UKu
3a Nepmoj BpeMeHu, paBHbIn | MUH.

Tpe6oBaHMA K YCNOBUAM M3MEPEHUiA ApYrux BOAHbLIX CUTHANOB YCTaHABMMBAKOT B MPOrpaMMax W MeTofuKax
UCMNbITAHWIA Ha M30eNns KOHKPETHbIX BUAOB.

UToGbl ONPesenmTh, Bbi3BaHbl N N3MEHEHUS BXOAHbIX CUFHAMOB MPOBEAEHHLIMU MEPONPUATUAMU WAWN BAWUS-
HVeM cnyYaiiHbIX PaKTopoB, HE06XOANMO:

1 OnpepennuTb cpeaHee 3HaUYeHe BXOAHOMO CMrHana fjo U nocne NpoBeAeHWs MeponpuaTnii
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raej —HoOMep NPOBeAEHHOr0 MEPONPUATUS:
1 —HOMep U3MepeHUs:
.V—uucno namepeHuit (He meHee 10).
2 OnpepenuTb Aucnepcuto pasbpoca M3MepPeHHbIX 3HaYeHUIA BXOAHbIX CUTHAIOB 0 NPOBEAEHWUS MEPONPUATHIA
1 nocne NPOBEAEHUS KaX4oro MeponpusTus

~V_1 ~ u*nr-

rae J, »—wun3MepeHHOe 3Ha4YeHWe BXOAHOrO CUrHana B U-M U3MepeHun Mpu AaHHOM j-M MeponpuaTUn.
3 Mo kputeputo KoxpeHa Heob6xo4MMo yb6eanTbCs B OQHOPOLHOCTY gucnepcun S,

(0]
Vei~ *
159

[-»

roe — MakcumanbHas gucnepcus us Sy,
K —4NCNO NPOBEAEHHBIX MEPONPUATWIA.
YpoBeHb 3HaYMMOCTM q BbIbupaeTcs MeHee 0.1; uncno cTeneHeli cBO6OAbI/ OMpesenseTcs Kak YACNo 3MepeHuii
4N Kaxgoro meponpuatum 6es 1 (J1—1).
Mo Tabnmuam kBaHTUNel pacnpegeneHns KoxpeHa npu faHHbIX/, K Haxogum (7 (1 —u),16m
Ecan (7(1 —<)ifll > (7jC4, TO Ha NPUHATOM YpOBHE 3HAYMMOCTM ( reHepanbHas gucnepcun SO (oTpaxaroLas
B/IUSIHWE CNyYaliHbIX PaKTOPOB) onpefensieTcs co cTeneHbto ceoboabl /, = (N — 1A

yC
~ K =

Ecnn no kputepuio KoxpeHa runotesa 06 04HOPOAHOCTU amcnepcuit oteepraetcsd G (1 —q)Titl £ <pacy. 1o
Heo6X04MMO YBEIMUNTL YNCTO M3MEPEHWIA MPU KKAOM MeponpusaTUm.

4 ®opmupoBaHue BbIBOOB

OLI|eHKy yBennyeHnUs Uan ymeHbolleHUsa BXOAHbIX CUTHanoB, NPonopuuoHabHbIX HanpaXeHuto, TOKY U NbINcy-
HOey M3 3aNeKTpoGuIbTPa, B pe3ynbTaTe NPOBeLEHHOr0 MEpOnpuATUS MPOBOAAT CNeAyHoLWM 06pa3om.

4.1 OnpefenstoT AMCNEPCUIO CPEAHUX 3HAYEHUIA BXOAHOTO CUTHana o U nocne nNpoBefeHUs MeponpusTuii

K.
XA,
=)
roe A =

cpenHeapM(pmequeCKoe 3Ha4yeHne BbIYUC/IEHHbIX CpegHuX 3HaueHUiA BXOAHOIro CUrHana Ao
npoeegeHuA MepoanﬂTmﬁ N HOETe KaXXAOok MeponpuAaTnaA, KOTopble CpaBHUBAKOTCA.

4.2 Tlo kputepunio dullepa cpaBHUBAKOT aucnepcun 5, n 5>

S\
MPIY-TT
rae Yncio cTeneHei cBo6oapl S, cooTBeTCTBYET/ * K— I. Ans 5 OHO YKa3aHo BbiLe.

YpoBeHb 3HAUMMOCTK ( BbIGUPAIOT paBHbIM UK MeHee O,1.

Mo Tabnmuam kBaHTUNel pacnpegeneHns Puwwepa onpegensot /M1 —

Ecov A1 — /1 £ TO Ha JaHHOM YPOBHE 3HAYMMOCTU ruUMnoTesa 06 OAHOPOLHOCTM ANCTIEPCUI CPEAHNX
3HaYeHN BXOAHOO CUTHANa 0TBEPraeTcs, M MOMyYeHHbIe N3MEPEHNS BXOAHbIX CUTHaN0B 06yCn0BeHbl NPOBEAEHHbIMY
MEeponpuATUAMU, a He BAUSHUEM CNy4aliHbIX PaKTOPOB U Hao6opOoT.
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Mpepgncnosue

1 PABPABOTAH ®epepasbHbIM roCyAapCTBEHHbLIM YHUTApHbIM Mpeanpustuem «Bcepoccuiickuii Ha-
YUYHO-MCCNeaoBaTeNbCkUn MHCTUTYT cTaHgapTusauuy maTepuanoB u TexHonorui» (Pryrn «BHUU CMT»)
COBMECTHO ¢ O6LeCcTBOM C OrpaHW4YeHHOW OTBETCTBEHHOCTbI0 «V/HHOBALWOHHbLIN 3KOMOrMyYeckuii oHa»
(000 «MH3KO»)

2 BHECEH TexHuuyeckum komuTeToM Mo ctaHgaptudauumn TK 113 «Haunydwime AOCTynHble TeXHOs0-
rmm»

3 YTBEPX/EH W BBEJIEH B JIEVICTBUWE [Mpukasom ®efepansHOro areHTCTBa No TEXHUYECKOMY pe-
ryiMpoBaHuio U MeTposiorum ot 22 mas 2018 r. N>269-cT

4 BBEJEH BIEPBbIE

MpaBuna NpYMeHeHs HacTOoALEro cTaHjapTa YCTaHOoB/EHbl B CTaTbe 26 Pefjlepa/ibHOro 3aKkoHa
oT 29 utoHs 2015 r. Ne 162-#3 «O cTaHgapTwusauum B Poccuiickoii ®efepaunmn». MiHdopmaumsa 06 uns-
MEHEHUAX K HacTosALWeMy CTaHAapTy Ny6nkyeTCa B eXerofHom (no cocTOoAHMI0 Ha 1AHBaps TekyLero
roga) MHopMaUMoOHHOM yKasaTene «HauvoHanbHble cTaHAapThi», a ouLManbHblil TEKCT U3MEHEeHWi
M NonpaBoK — B eXeMeCAYHOM MHOopMaUNOHHOM ykasaTene «HauuoHasbHble cTaHfapThi». B cnyvae
nepecMoTpa (3amMeHbl) UM OTMEHbI HACTOALWEro cCTaHAapTa CooOTBeTCTBYLLEee YyBeloM/IeHe byfeT
ony6/nMKoBaHO B 6GmKailleM BbIMYCKe eXeMeCAYHOro WHOPMaLMOHHOIo ykasaTens «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYLWAasa nHpopmauns, ysefjoMNeHe 1 TEKCTbl pasMeLllalnTCcsa Takke B UH-
chopmaLMoHHOl cucTeme obLLero nonb3oBaHna — Ha oduuyansHoM caliTe PefepanbHOro areHTCcTBa Mo
TEexXHNYeCKOMY PeryimpoBaHuio 1 MeTponoruy B ceTn NHTepHeT (www.gost.ru)
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HacToAwwmit ctaHaapT He MOXeT 6biTb MOSIHOCTHIO U/IM YaCTUYHO BOCMPOW3BEAEH, TMPAXNPOBAH U pac-
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