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MNMpeancnosue
Lienun, ocHOBHbIE NPUHLIMMBLI U OCHOBHOW NOPSAOK NpoBeAeHUst paboT No MeXrocyaapCcTBEHHOW cTaHaap-
Tmsaumm yctanoeneHsl FOCT 1.0—92 «MexrocynapctBeHHasa cuctema ctaHgapTusaumn. OCHOBHbIE MONoxe-
Huay un MOCT 1.2—2009 «MexrocyaapcTBeHHas cuctema ctaHgaptusaumn. CTaHaapTbl MeXrocyAapCTBeHHbIE,
npasuna u pekomeHaaLun No MexrocyaapcTBeHHON cTaHgapTu3auun. Mpasuna paspaboTku, NPUHATUS, MpUMe-
HeHus1, OBHOBNEHWA U OTMEHBI»
CBefieHuA o cTaHpapTe

1 NOArOTOBIIEH ®enepanbHLIM rocyAapCTBEHHBIM YHUTaPHBIM NpeanpuaTuem «Bcepoccuiicknin Ha-
Y4HO-UCcCNeaoBaTeNnbCKUn MHCTUTYT cTaHAapTM3aunn u ceptudukaumm B MawnHoctpoeHun» (BHUMHMALLY

2 BHECEH ®epepanbHbIM areHTCTBOM MO TEXHUYECKOMY PerynvmpoBaHuio U METPOSIoru

3 NPUHAT MexrocyaapcTBeHHbIM COBETOM MO CTaHAapTU3aLum, MeTponorumn n ceptudukaumm (npoto-
kon oT 15 Hosa6pa 2012 1. Ne 42)

3a NpuHsTUE NPOronocoBarnu:

KpaTKoe HaumeHoBaHue CTpaHbl Kou CTpaHbl COKpaLLleHHoe HauMeHOBaHUEe HaLUWMOHANbLHOro opraHa
no MK (MCO 3166) 004—97 no MK (MCO 3166) 004—97 no craHgapTu3auum

Benapycb BY loccrangapt Pecnybnuku benapych

KasaxcTaH Kz loccranpapt Pecnybnukm Kasaxcran

KelpreiactaH KG KbipreiacraHgapT

Mongoea MD MongoBa-CtaHgapt

Poccuiickan degepaums RU Poccrangapt

TamXukucTaH TJ TagxukctaHgapT

Y3beknctaH uz YactaHgapT

YkpanHa UA MWUH3KOHOMpPa3BUTHS YKpanuHbl

4 TMpukasom PegepanbHOro areHTCTBa NO TEXHUHECKOMY PerynMpoBaHnuio 1 MeTponorumn ot 21 Hoabpa
2012 r. Ne 995-cT mexrocyaapcTaseHHbl cTangapT MOCT 31830—2012 BBeaeH B AeCTBUE B KAYeCTBE HaUUO-
HaneHoro cTaHgapta Poccuiickon ®eaepauum ¢ 1 aHeapa 2014 r.

5 Hactoswmin ctaHgapt noaroToeneH Ha ocHose npumeHeHns MOCT P 51707—2001

UHpopmayusi 06 UsMeHeHUsAX K HacmosiueMy cmaHoapmy mybriukyemcsi 8 exe200Ho usdagaeMoM UH-
hopmayUOHHOM yKasamerne «HayuoHarnbHble cmaHOapmbl», a MeKcm U3MeHeHUL U rornpasoKk — 8 exeme-
CAYHO U30asaeMoM UH(OPMaUUOHHOM yKa3zamerle «HauuoHanbHbie cmaHOapmbl». B cniydae nepecmompa
(3aMeHbl) unu ommMmeHbl Hacmosiwez2o cmaHdapma coomeemcemaeyiouiee ysedomneHue 6ydem onybnukosaHo
8 eXXeMecsIYHO us0asaeMoM UHOPMaYUOHHOM ykasamerne «HauuoHanbHblie cmaHdapmei». Coomeememey-
fowast uHgopmauusi, yeedomneHue U mekcmal pasMelaromesi makxe 6 UHopMayuoHHoU cucmeme obujezo
roN1L308aHUsI — Ha oghuyuansHom calime PedepallbHO20 a2eHMCMea 10 MEXHUYECKOMY pe2ynuposaHuio U
memporioeuu 8 cemu UHmepHem

© CrtaHaapTuHdopm, 2013

B Poccuiickon ®egepaumm HacToAaLWMiA cTaHAAPT HE MOXET BbITb MONMHOCTHH0 UM YaCTUYHO BOCTIPON3BE-
OeH, TUPaX1POBaH N pacnpocTpaHeH B kayecTBe ocduumansHoro usgaHus 6es paspelleHns degepansHoro
areHTCcTBa No TEXHUYECKOMY perynvpoBaHui0 U METPOSormm
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M E X TToOCVYAOAPUG CTUBEMHHUB H C TAHAAPT

ANEKTPOPUIIBTPBI
TpeGoBaHUA 6e30NacCHOCTN U MeTOAbI UCMLITAHUIA

Electrostatic precipitators
Safety requirement and methods of testing

DaTta BBegenna — 2014—01—01

1 O6nacTb NnpuMeHeHuA

1.1 HacToawmn ctaHgapT pacnpocTpaHseTcs Ha annapatbl 3N1eKTPUYECKON OUNCTKN ra3oB (3MeKTpo-
dunetpbl) [1].

OnekTpoduneTpbl NpeacTaBnatoT coboi yCTPOMUCTBA, B KOTOPbIX O4MCTKA ra3oB OT B3BELUEHHbIX TBePAbIX
N XXMOKWX YacTuL, OCYLLeCTBNSAETCA Nnod AeNCTBNEM 3NeKTPUYECKNX CUn.

O6nacTbio NMpUMeHeHNs1 3MeKkTPodUNLTPOB SABMAAETCH YNaBnNMBaHne TBEPAbIX U XUAKAX B3BELUEHHbIX
YacTuL, U3 TEXHOMOMMYECKNX rasoB U CUCTEM acnupaLn. SNekTpounbTPbl He NMPUMEHSIIOTCS, eCNn oYuLLLae-
MbIli ra3 npeacTaBnsieT coboi B3pbIBOOMACHYHO CMeCh UM Takasi cMecb MOXeT 0b6pa3oBbIBaTbCs B Xo4e npo-
Lecca O4YUCTKN B pesyrbraTe OTKITOHEHU OT HOPMasbHOro TEXHOMOMMYeCcKoro pexmnMa.

CraHgapT ycTaHaBnNUBaEeT criedyomne TUMbl aNeKTpogunsLTPOB B 3aBUCUMOCTU:

- OT BuAa ynaBnvMBaeMbIX YacTUL U cnocoba ux yaaneHus ¢ aneKkTpoaoB anekTpodunsrpa

CyxoMw,

MOKPBbI;

OT KOHCTPYKLUU OCaauUTeNbHbIX 3MeKTPOAOB

Tpyb4aThii,

nnacTuHYaThIi;

- OT Konu4yecTBa 30H, B KOTOPbIX OCYLLEeCTBISETCA 3apsaiKka U ocaxaeHue 4yacTtu,

0HO30HHbIN,

OBYX30HHbIN;

- OT KONu4yecTBa 3NeKTPUYEeCKUX nonen

OHOMNONbHbIN,

MHOTOMOSbHBbIN;

- OT Konu4ecTBa 3MeKTPUYECKUX NoMnei, pacnonoXeHHbIX NapannenbHo,

O[HOCEKUNOHHBIA, MHOTOCEKLNOHHBIN;

- OT HanpaBlieHUs ra3oBOro NOTOKa Yepe3 aKTUBHYIO 30HY anekTpodunsTpa

BepTUKarbHbIA,

rOPU3OHTanbHbIN.

MpombiwneHHble anekTpodULTPbl MPUMEHSAKOTCS A51S O4MCTKU ra3oB NPy MakcMarnbHOW TemnepaTtype
He 6ornee 450 °C B ycrnoBusIX BO3AEACTBUS Kak HENTpasbHbIX, Tak 1 KOPPO3UOHHBIX cped. OHU MOTyT aKcnnya-
TUPOBATLCS Kak nog AaBneHueMm, Tak U nog paspexeHnem.

[BYyX30HHbIe 3M1eKTPOMUILTPLI MPUMEHSIOTCS, B OCHOBHOM, AJ151 OMUCTKM BO3dyXa B CUCTEMaX BEHTUMS-
LN 1 KOHONUMOHNPOBAHUS.

HacTosiwunia ctaHaapT MOXeT OblTb UCNOMb30BaH Npu cepTUdUKaLMmn snekTpodUnsTpoB.

Bce TpebosaHusa pasgenoB 4 1M 5 HacToslero crtaHgapTa ABMSAOTCS obsA3atenbHbIMK, MPUoXe-
HUst A — pekomeHayeMbIMU.

WU3paHve ocpmumnansHoe
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2 HopmaTuBHBIe CCbINKKU

B HacTosiLeM cTaHOapTe UCNONb30BaHb! CChIMKA Ha criedyroLmne MeXrocyaapcTBeHHbIe cTaHaapThl:

FOCT 2.721—74 EovHas cucTema KOHCTPYKTOPCKON gokymeHTaumn. O6o3HavyeHns ycnosHble rpadu-
yeckune B cxemax. O6o3HaveHUs obLuero HasHavYeHus

MOCT 8.002—86 MNocynapcTBeHHas cuctema obecrnedeHns eqnHcTBa U3MepeHuin. focyaapcTBeHHBIN
HaA30p M BEAOMCTBEHHbIA KOHTPOMb 3a cpeacTBamu namepeHnin. OCHOBHbIE MOMOXeHUA

MOCT 12.1.003—83 Cuctema ctaHgapToB 6esonacHoctu Tpyaa. Lym. O6wme TpeboBaHus Gezonac-
HOCTU

MOCT 12.1.005—88 Cuctema ctaHgapTtoB 6e3onacHocTn Tpyda. ObLmMe caHUTapHO-TUrMeHnYeckue
TpeboBaHUs K Bo34yxy paboyel 30Hbl

rOCT 12.1.010—76 CucTema cTaHOapToB GesonacHocTy Tpyaa. BapeisobesonacHocTs. O6Lwme Tpebo-
BaHus

MOCT 12.2.003—91 CucTtema cTtaHgapToB besonacHocTn Tpyaa. O6opyaoBaHue Npou3BOACTBEHHOE.
O6wme TpeboBaHNs HBe3onacHOCTH

FOCT 12.3.019—80 Cuctema ctaHaapToB 6esonacHocTy Tpyaa. UcnbiTaHust n nsmepeHust anekTpuyec-
kne. ObLwme TpeboBaHNa GesonacHOCTH

FOCT 12.4.011—89 Cuctema cTaHgapToB bOesoracHocTu Tpyda. Cpeactea sawmTbl paboTarolmx.
O6Lwmne TpeboBaHna 1 knaccudukauns

FOCT 17.2.3.02—78 OxpaHa npupoabl. ATmocdepa. MNpasuna ycTaHOBMNEeHUs1 AONYCTUMBIX BbIGPOCOB
BpeAHbIX BELLECTB NPOMbILLNEHHLIMW NPeanpPUATAAMNA

FOCT 17.2.4.01—80 OxpaHa npupogbl. ATMoctepa. Metoa onpegeneHus BeNMUUUHBI KarnseyHoca no-
crne MOKPbIX MblerasoouUCTHLIX annapaTos

FOCT 17.2.4.06—90 OxpaHa npupogbl. ATMocdepa. MeToabl onpeaeneHnst CKOpoCcTU U pacxoaa raso-
MbINEBLIX MOTOKOB, OTXOAALLMNX OT CTaLMOHAPHBIX UCTOYHUKOB 3arpsis3HeHUs

FOCT 17.2.4.07—90 OxpaHa npupogbl. ATmocdepa. MeToabl onpeaeneHnst AaBneHns n Temneparypabl
rasonbineBbIX NOTOKOB, OTXOASLUMX OT CTaLMOHAPHBIX UCTOMHMKOB 3arpsisHeHUs!

FOCT 17.2.4.08—90 OxpaHa npupogbl. ATmoccepa. MeToa onpeaeneHus BNaXXHOCTU ra3onbifieBbiX
MOTOKOB, OTXOASLLMX OT CTALMOHAPHBIX UCTOYHUKOB 3arpsi3HeHUs!

FOCT 5264—80 PydyHas gyrosas cBapka. CoeauHeHusi ceapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbBIE
aneMeHThl U pasmepsl

FOCT 7512—82 KoHTponb Hepa3pywatowuii. CoeguHeHns ceapHble. Paguorpadudeckuin metoq

FOCT 8713—79 Ceapka nog dntocom. CoeanHeHusi csapHble. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3ne-
MEHTHI 1 pasmepbl

FOCT 11533—75 AsTOoMaTn4eckas 1 nonyasTomaTnyeckas gyrosas ceapka nog donocom. CoeauHeHus
cBapHble Mo OCTPLIMU 1 TYNbIMK yrraMu. OCHOBHEIE TUMbI, KOHCTPYKTUBHBIE 3NEMEHTHI U pasMepel

MOCT 11534—75 PyyHas gyrosas csapka. CoegnHeHUs cBapHble Nod OCTPbIMUA W TYMbIMX Yriamu.
OCHOBHbI€ TUMbI, KOHCTPYKTUBHbIE 31EMEHTHI 1 pasMepbl

FOCT 12997—84* Nagenua I'CIMN. O6wme TexHUYeckne ycrnosusi

MOCT 14249—89 Cocygbl 1 annapatel. HopMmbl 1 MeToAbl pacyeTa Ha Npo4YHOCTb

FOCT 14254—96 (MOK 529—89) CTeneHun 3awwuThl, obecnevnsaembie o6onovkamu. (Kog IP)

FOCT 14771—76 [yrosas cBapka B 3awwuTHOM rase. CoeauHeHusi ceapHble. OCHOBHbIE TUMbI, KOH-
CTPYKTUBHbIE 3NEMEeHTbI U pasmepel

FOCT 14776—79 [yroBas ceapka. CoednHeHns cBapHble ToueYHble. OCHOBHbIE TUMbI, KOHCTPYKTUB-
Hble 3NeMeHTbl 1 pasMepbl

FOCT 14782—86 KoHTponb Hepaspywatowuin. CoeanHeHnsi ceapHble. Metoabl ynsTpasByKkoBbIE

FOCT 14806—80 fyroBas cBapka antoMUHWUA 1 anmioMUHUEBbIX CMMaBOB B MHEPTHLIX rasax. CoeanHe-
HMsA cBapHble. OCHOBHBIE TUMbI, KOHCTPYKTUBHbBIE 3[IeMEHThI U pasmepbl

FOCT 15150—69 MalunHbl, npubopbl U Apyriue TexHndeckue usgenus. VcnonHeHUs Ans pasnuyHbIX
KnMmaTnyeckux paioHoB. Kateropum, ycrnoBus akcnnyaTaumumn, XxpaHeHUsl 1 TpaHCnopTUpoBaHus B 4acTu BO3-
AeNCTBUSI KNMMMaTUYEeCKUX (hakTopOB BHELLHEN cpeabl

FOCT 15151—69 MawwunHbl, npuBopbl U Apyrne TeXHUYecKne nsaenus Ansi panoHoB C TPONUYECKUM K-
matoM. ObLne TexHUYecKe ycroBus

FOCT 15164—78 3nekTtpolwnakosas ceapka. CoeanHeHus csapHble. OCHOBHbIE TWMbI, KOHCTPYKTUB-
Hble 3MEMEeHTbI U pasmepsl

* Ha tepputopun Poccuiickoii ®eaepaunm gevicteyet FOCT P 52931—2008.
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MOCT 15878—79 KoHTakTHasa ceapka. CoeguHeHus cBapHble. KOHCTPYKTUBHBIE 3ieMeHTbl U pasmepbl

FOCT 16037—80 CoeguHeHusi ceapHble cTanbHbIX Tpybonposoaos. OCHOBHbLIE TUMbI, KOHCTPYKTUBHBIE
anemeHTbl U pasmepsbl

MOCT 16038—80 Csapka gyrosasi. CoegunHeHUsi cBapHble Tpy6ONpoBoAOB U3 Mean U MeAHO-HUKENeBo-
ro cnnasa. OCHOBHbIE TWMbl, KOHCTPYKTUBHbIE 3MEMEHTHI U pasMepbl

MOCT 23518—79 [lyroeas cBapka B 3alMTHbIX razax. CoeqnHeHNs1 ceapHble Nod oCTPBIMA 1 TYNbIMU
yrnamu. OCHOBHbIE TUMbl, KOHCTPYKTUBHbIE 3MEMEHTbI 1 pa3mephbl

FOCT 27580—88 [yroBasi cBapka antoMUHNA 1 antoMUHUEBBIX CMABOB B MHEPTHLIX rasax. CoeanHe-
HUA cBapHble Nog OCTPBIMA U TyNbiMX yrnamui. OCHOBHbIE TUMbI, KOHCTPYKTUBHbIE 3NEMEHTbI U pa3mepbl

FOCT 28904—91 Cuctemebl ynpasneHus anektpodunstpoM. ObLmne TexHuYeckmne TpeboBaHUA U MeTo-
bl UcnblTaHUM

MpumeyaHwne— lNpu NONb30BaAHNM HACTOAWMM CTaHAAPTOM LenecoobpasHo NpoBepuTh AeNCTBUE CCbINOY-
HbIX CTaHAAPTOR MO ykasaTenio «HaunoHanbHble cTaHaapThl», COCTABNEHHOMY NO COCTOSIHMIO Ha 1 SiTHBaps TEKYLWEro roaa,
1 MO COOTBETCTBYIOLMM UH(OPMALMOHHBIM yKa3aTensim, onyGnukoBaHHbIM B TEKyLLEM rogy. Ecnu ccblnovHbI ctanaapT
3ameHeH (M3MEHeH), TO NpW NoNb30BaHUU HACTOSAWMM CTaHAAPTOM CriedyeT PyKOBOACTBOBATLCH 3aMeHSIIOLUMM (M3MEHEH-
HOM) CTaHgapToM. Ecnn ccbinouHbIn cTaHaapT OTMEHeH 6e3 3aMeHbl, TO NONOXeHne, B KOTOPOM AaHa CCbiNKa Ha Hero, Npu-
MEHSETCs B YacTu, He 3aTparMBatoLLeli 9Ty CCbISIKY.

3 OnpepeneHus

B HacTosiLeM cTaHdapTe NPUMEHSIIOT creaytoLimMe TepMUHBbI C COOTBETCTBYIOLMMU onpeaeneHusaMu:

3.1 neineynoBuTenb: Annapar Ans O4UCTKMU rasa (Bosgyxa) OT B3BELUEHHbBIX YacTul,.

3.2 anekTpodunnbrp: MNbineynoBUTENb, B KOTOPOM OTAENEHNE B3BELIEHHbIX YacTuL, OT rasa NpoucxoauT
nog AenCTBUEM 3NEKTPUYECKUX CUM NOCPEACTBOM COOBLLEHNS YacTULaM 3M1eKTPUYeCcKoro 3apsaa B 30He Ko-
POHHOTO paspsiga C nocrneayownm oCaxXaeHNeM 3apsKeHHbIX YacTuUL, B 3r1eKTPUYECKOM Nofe Ha NOBEPXHOCTH
3MeKTpoaos.

3.3 cyxo# anekTpoduUnbTp: ANeKTpoduUnLTP AN yasnuBaHns TBepAbIX B3BELWEHHbIX YacTul, U3 ra-
30B, TEMNepaTypa KOTOPbIX BbILLE TOUKA POCHI. YaaneHWe nbliiv ¢ 311eKTPOAOB OCYLLEeCTBAETCA NyTeM BCTPS-
XUBaHWSA.

3.4 MOKpbIA 3NeKTpopUNLTP: INeKkTPohUNLTp ANA ynasnueaHUA TBEPAbIX U XUAKUX YacTuUL, U3 rasos,
TemMnepaTypa KOTOpbIX HUXKe TOYKM pockl. TBepAble YacTULLbl YAANATCS NPOMbBIBKON, @ XXUAKUE — CaMOTEKOM.

3.5 Tpy6uaTtbin anekTpodunbTp: AnekTpounLTp, B KOTOPOM ocaguTenbHbie 3MneKTpoabl NpeacTas-
nAT coboin Tpy6hl, 3aKnoYeHHbIE B 06LLMIA KOPNYC, a KOPOHUPYHOLLME 3NEKTPOoAbl PAcronoXeHbl Mo OCU TPY6.

3.6 nnacTuUHYaTbIA ANeKTpoduUNLTP: INeKTpodUNLTP, B KOTOPOM ocaauTerbHbIe 3eKTpoabl npea-
cTaBnsoT coboi NNacTMHbI, pacnofnoXeHHble NapannensHo ApYr APYry, @ KOPOHUPYIOLLME 3MNeKTPoaLlI pasme-
LWeHbl MexXay NnacTUHamm.

3.7 BcTpsiXuBalwLee YyCTPOUCTBO anekTpodmnesrpa: YaapHoe unv subpaunoHHoe yCTPOUCTBO, C No-
MOLLbIO KOTOPOro Yepes onpeaeneHHble MHTeEpBasibl BpEMEHU NPOBOAAT MEXaHUYECKYHO O4YUCTKY 3NEKTPOaAOoB
OT OCaXXAEHHOW NbINN.

3.8 ycTtaHoBKa anekTpodunsrpa: MasoounctHoe 06opyaoBaHue, coctosilliee U3 anekTpodunsTpa, ar-
perata NUTAHWUA, CUCTEMBI U NYJILTa YNPaBMEHUs!, BEHTUNATOPa, CUCTEMBI OrPaXKAEHUS, MioLwaaki Ansa obeny-
XnBaHuA, pabounx MecT ans obcnyXuearowwero nepcoHarna.

3.9 HOMUHanNbHOe HanpshkeHUe: HanpskeHue, ycTaHOBNEHHOE pa3paboTUnKoMm.

3.10 pa6ouee HanpseHue: HanpsikeHue, NpunoxeHHoe K anekTpodunsTpy (Momio), onpeaenaemoe
anropuTMOM aBTOMAaTUYECKOW CUCTEMBI YNPaBIIEHUs! arperata NUTaHuA NpU 3afaHHbIX TEXHONOrMYEeCKUX na-
pameTpax, YCNnoBusX akcnayatauum u TexHuieckoro obecnyxmsaHusa.

3.11 MakcumanbHoe paGouee HanpskeHUe: HanpsbkeHue, onpeaensiemMoe Ha YpoBHE UCKPOBBIX MPo-
60eB B anekTpounLTpe Unn ycTaHOBIIEHHOE Ha YPOBHE OrpaHUYeHus.

3.12 HOMUHanNbHbLIA TOK: TOK, yKazaHHbIA paspaboTyMKoM.

3.13 HOMUHanbHaa noTpednsieMasa MoOLHOCTb: MowHOCTb, NoTpebnsiemasn anekTPodUNLTPOM NpuU
HOMMUHaIbHLIX HANPSHKeHUN U TOKe, YKasaHHbIX pa3paboTumkoM.

3.14 BxopgHoWU curHan: HanpspkeHue, NponopuuoHanbHOE HanpsXXeHUIo UM TOKY Ha BbIXOAe BbICOKO-
BONbLTHOTO NpeobpasoBarensi.

3.15 BbixogHoM curHan: CurHan ynpasneHus, obecneunsaioLmii BKNoYEHNe CUNOBLIX KIoHYeln BbICO-
KOBOMLTHBIX NpeobpasoBaTerien; curHan OTKIMIOYEHUs1 AUCTaHLMOHHBLIX pacuenurenei CUnoBbiX aBToMaTos
BbICOKOBOMLTHLIX NpeoBpasoBaTeneil; CUrHarn BKIOYEHUss MEXaHU3MOB BCTPSXUBaHUS!, YCTPONCTB o6orpesa.
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KpoMe Toro, BbIXOAHOW curHan MoxeT ObiTb NPoNopLMoHaneH BLIXOAHOMY NapaMeTpy B 3aBUCUMOCTU OT Npu-
HATOrO anropuTMa, HarnpUMep «3anbiIeHHOCTb Ha BbIXOAE WX 3MeKTPOMUNLTPa» UK «4acToTa UCKPEHUSI».

3.16 arperat nutaHuA: YacTb obopygoBaHuUA YCTaHOBKM 3nekTpodunbTpa, cogepXalyasi BbICOKO-
BOJbTHLIN Npeobpa3zoBaTens 1 chyHKUMOHarbHbIe 6r10K1 ANA perynnupoBaHus 3NeKTpudecKux napameTpos npu
paboTe anekTpocunsTpa.

3.17 unsonaTopHana kopobka: MeTannuueckuin Kopob, yKpbiBalOLWMIA YCTAHOBKY OMOPHBIX, MPOXOAHBIX
N30NATOPOB 3NeKTpodunbLTpa, ¢ Nokamu Ans ux o6CnyXuBaHus.

3.18 xonoctou xoa: Pexum paboTbl BbICOKOBONLTHOMO NpeobpasoBatens, Koraa ero Bbixod He coeau-
HEH C Harpy3Kou.

3.19 BonbramnepHas xapakrepucTuka: Kpneas 3aBUCMMOCTU CUMbl TOKA OT MPUIOKEHHOTO Hanpsbke-
HUSA Ha y4acTKe KOPOHHOTO pa3spsiaia, T. €. TAKOrO COOTHOLUEHUS CUSTbI TOKA 1 NPUSIOKEHHOTO HaNpsPKeHUs1, npu
KOTOPbIX reHepaLmsi MOHOB AOCTaTOMHA AN OCYLEeCTBNeHUs 3apaaku NbiNeBbiX YacTuL, Npu oTCYTCTBUM Npo-
60A MeXaneKTPoaHOro NPOMEeXyTKa.

4 Tpe6oBaHus 6e30nacHOCTH

O6wue TpeboBaHusa BesonacHoCTK, NpeabsaBAAeMble K anekTpodunstpam, — no NOCT 12.2.003.

4.1 [onyCTUMbIA YpOBEHb OMAcHOro HaNPsHKeHUA B 3NEKTPUYECKUX LieNsiX CUCTEMBI yrpaBieHus — He
6onee 500 B.

4.2 3neKTpuyeckoe CONPOTUBMEHUE U30NALMKN BBIXOAHBIX U NUTaOWMX Lienei AOMKHO BbiTb He MeHee
40 MOwm.

4.3 Cuctema ynpasrneHus goimkHa obecnevmBaTb perynnpyemoe orpaHu4eHne YpoBHs cpeHero 3Hade-
HWUA TOKa U OrpaHU4eHe MaKCUMArbHOMO 3HaYEHUS HANPSPKEHUA Ha BbIXO4aX BbICOKOBOMLTHLIX Npeobpa3soBa-
Tenen.

4.4 KoHcTpyKumMs anekTpodunsTpa, cUcTeMbl yNpasneHUs 1 arperata nUTaHusa AomkHbI obecnevmsaTb
3aLL 1Ty OT BO3MOXHOTO NPUKOCHOBEHUA NepcoHarna K TOKOBeAYLMM YacTsIM SMIEKTPUYECKUX Liernein U UMETb CO
CTOPOHbI NUTAKOLWEN CETU 3aLUUTY OT TOKOB KOPOTKOrO 3amblkaHusi U neperpysok. CteneHb sawutol IP64 no
FOCT 14254.

4.5 Cuctema ynpasneHus 4ormkHa UMeTb 6roKMPOBKU, CUrHANU3aLMIo U TEXHOMOrMYECKoe OTKIIoYEHNE.

4.6 3OnekTpodunsTp, CUCTEMA YMNpaBMEHUst U arperaT NUTaHWUA AOSMKHBI UMETb 3asemnstolmne 6onTol.
MecTo npucoeanHeHus 3a3eMNAIOLWEro NpoBoga AOIDKHO MMETh 3HaK 3azemneHua no MOCT 2.721.

3aszemnieHne anekTpoduUNLETpa, CUCTEMBbI YNPaBneHUsa U arperata NUTaHUA B TPOMUYECKOM WUCNOMHe-
Hunm — no NMOCT 15151.

4.7 Ha nuueBbix naHensix 6nokoB cUCTEMbI YNpaBneHust AoSHKHa NPUCYTCTBOBATL MHOpMauLmUa o:

- TOKe W HanpsikKeHWU anekTpodunesTpa;

- pexume paboThbl arperata nUTaHus;

- pexumMe paboTbl MEXaHU3MOB BCTPSIXMBAHUS AMEKTPOAOB U BUBpaTopos ByHKepos.;

- pexume paboTbl cructem oborpeBa N3oASATOPHBLIX KOPOBOK.

4.8 Ha npukpenneHHbIX K cucTeMe ynpasneHus Tabnmukax AomkHa OblTb HaHeceHa MapkUpoBKa, Co-
aepxalias:

- HOMWHasnbHOE HanpsbKeHne NUTaloLLen ceTu;

- HOMWHambHYIO YacTOTy CeTU.

CoeguHuTenbHble Nposoda U kabenu, gonyckaolwme HeoqHO3HaYHOe BKITIOYEHNe, A0MKHbI UMETb Map-
KUPOBKY KpacKom, MOAEHTUYHYHO C MAapKUPOBKOM 32>KUMOB, K KOTOPBIM OHW A0MKHBI BbITb NpUcoeanHEHSI.

4.9 BbIx0o4HOW TOK BbICOKOBOMLTHLIX MpeobpasoBaTeneit, npeaHasHaveHHbIX 415 obecneveHns paboThl
cucTeM ynpasneHus anekTpodunsTpoM, npeacrasnsieT coboi nepeMeHHbIN Tok yactoToln 50 My 1 HanpsbkeHu-
em 220 B ogHodrasHon ceTun 1 220/380 B TpexdasHon ceTu.

[Honyckaemble OTKIOHEHNs HanpsikeHust u YactoTbl no FOCT 12997.

4.10 Bpewms raweHrus (Bpemsi BriokMpoBKW Nodayun curHana ynpaeneHusa) UCKpoBoro (4yrosoro) npobos,
orpaHuyeHre HanpsikeHUsi XOroCcToro XxoAa, orpaHuieHue sHaueHUa paboyero Toka 0T HOMUHANBLHOTO IS CUC-
TeM ynpasneHus nutaHna ycraHasnueaiotces no FOCT 28904.

4.11 KoHcTpyKuMsi cucTeMbl yripasneHust AorpkHa obecnevunsars:

- curHanusaumio paboTbl M BUA OTKIIOYEHUS (TEXHOMOMMYECKYHO, aBapUHYIO N 06CNYKUBAKOLLIMM Nep-
coHanom);

- CUrHanM3aLumilo UCKPEHWUsT U KOPOTKOTO 3aMblKaHus B anekTpodunsTpe;

- MHAVKAUMIO YPOBHS HanpshKeHUsl U Toka anekTpodunstpa;

- MHOMKALMIO HanM4us curHana Ha UCMOMNHUTENbHLIA OpraH.
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4.12 Kaxgblin anekTpodunsTp, UCNoMb3yeMblid aBTOHOMHO U B COCTaBe TEXHOMOrMYECKOro KOMMIIeK-
ca, cliedyeT YKOMMEKTOBbIBATb IKCNyaTaunoHHON AOKYMeHTaumel, cogepxallen TpeboaHms (npasuna),
npegoTBpallaoLLie BO3HUKHOBEHME ONacHbIX CUTYaLUiA PpU MOHTaXe (eMOHTaxe), BBOAE B aKCMyaTauuto.

4.13 3nekTpodunbTp OMKeH OTBeYaTh TpeboBaHUsIM 6e30nacHOCTM B TEHEHWe BCEro nepuoaa aKeniy-
aTauum npu BeINOAHEHUN NoTpebuTenemM TpeboBaHNiA, yCTaHOBNEHHBLIX 3KCNNyaTaLMoHHON 4OKYMeHTaUm eN.

4.14 KoHcTpyKumst anekTpodunnbTpoB A0KHA UCKKYaTh Ha BCEX NPedyCMOTPEHHBIX pexumax paboTsl
Harpysku Ha getanum n c6opoYHble eanHULbI, CNOCOBHbIE BbI3BaTb paspyLUeHns, NpeacTaBnsiowmne onacHocTb
Ana paboTatoLmx.

Ecnu BoO3MOXHO BO3HWKHOBEHMWE Harpysok, NPUBOASALLMX K onacHbIM Ans paboTatowmx paspyeHnsm
oTAenbHbIX AeTanen i c6opoYHbIX eaqnHNL, TO 3NeKTPodUNLTP AOMMKeH OblTb OCHAaLLeH YCTponcTBamu,
npegoTepallaroWUMN BOSHUKHOBEHNE paspylualoLlMX Harpysok, a Takue getanu u cbopovHble eanHuLbl
AOMXKHbI BbITh OrpaxkAeHbl U pacnonoXxeHbl Tak, YToBbl NX paspyLualoLmMecs YacTu He co3gasany TpaBMo-
OnacHbIX CUTYyaLWIA.

4.15 KoHcTpyKuMs anekTpodunbTpa 1 ero oT4enbHbIX YacTer JomKHa UCKNoYaTb BOSMOXHOCTb UX Na-
AEHNA, ONPOKNAbIBAHNA U CaMOMPOU3BOSIbHOMO CMELLEHMS MPY BCeX NpedyCMOTPEHHbIX YCIOBUSIX 3KCnyaTa-
Lun U MoHTaxa (gemoHTaxka). Ecnu us-3a cdhopMbl anekTpocunnsTpa, pacnpedeneHus Macc oTaenbHbIX ero
yacTel 1 (Mnn) yCroBMin MOHTaXa (AeMOHTaxa) He MoXeT BbITb 4OCTUIHYTa Heobxogumasi YyCTOMYMBOCTb, TO
[OMKHbI BbITb NPeaycMoTPeHbl CPeACTBa U METOAbI 3aKpeneHus], 0 YeM NpoeKTHas 1 aKcnnyaTauuoHHasa ao-
KyMEeHTaLWN OMKHbI CoaepkaTb COOTBETCTBYIOLME TpeBGoBaHus.

4.16 KoHcTpyKkuus anekTpodunsTpa goMKHa UCKoYaTb NajeHne npeaMeTos (aetanen), npeactasns-
IOLLIMX ONaCHOCTb A5 paboTatoLLmX, a Takke BelGpOChl CMa3sbiBaOLLMX, OXNaXAARLWMNX U APYTUX paboumnx xua-
KocTen.

Ecnu ans ykasaHHbIX Lenen HeoBxoaMmo 1Cnonb3oBaTh 3allUTHbIE 3arpaXxaeHus, He BXxoasime B KOH-
CTPYKLMIO, TO BKCMyaTaUnoHHasi JOKYMeHTauns JoKHa CoaepKaTb COOTBETCTRYOWME TPeGOBaHUA K HUM.

4.17 KOHCTpyKUMSI MEXaHU3MOB BCTPSXMBAHUS U UX MPUBOAOB AOSDKHA UCKNHOYaTb BO3MOXHOCTb BO3-
HUKHOBEHMWS ONacHOCTW NPW MOAHOM UM YacTUYHOM aBapUHOM NpeKpaLleHny 1 nocneayowem BocCTaHoB-
NeHUN Nogayn sHepruu.

4.18 3OneMeHTbl KOHCTPYKLMN 3MeKTpodunbTpa He A4OMKHbI NpeacTaBnsaTe ONAcHOCTL TPAaBMUPOBAHUS
obcnyxuBatoLLero nepcoHana.

4.19 YacTu anektpodunbTpa (B TOM umcne Tpybonposogel rnapo-, Napo-, MNHEBMOCUCTEM, NpeAoXpaHu-
TenbHble KnanaHbl, kabenu n ap.), MexaHn4eckoe MoBpexaeHne KOTOpbIX MOXET Bbi3BaTb BO3HUKHOBEHUE
0onacHOCTU, A0MKHbI BbITh 3aLUMLLEHbI OTPaXKOAEHUAMU U pacronoXeHbl Tak, YTobbl NpeaoTBpaTUTL UX CIy-
YyainHoe nospexaeHue paboTaloWwumMmn Ny cpeacTsaMmm TeXHUYeCKoro o6cnyXusaHust.

4.20 KoHcTpyKums anekTpodunnbTpa AOMKHa UCKoYaTb caMonpon3BonbHoe ocnabneHve unu pasbe-
ONHEHWe KpenneHnin cOopoYHbIX eauHUL, 1 AeTanen.

4.21 OnekTpodunsTp aomkeH GbITb NOXapo- U B3pbIBoGE30NacHLIM B NPeayCMOTPEHHBIX YCIIOBUSIX 3KC-
nnyatauun. TpeboBaHns k B3pbIBOOGE30NACHBIM 3M1eKTPOUILTPaM AOMKHEI COOTBETCTBOBATL TpeboBaHUAM
MOCT 22782.0—81.

4.22 OnekTpodunbTpbl, NpegHasHavyeHHble ANIA 3KenyaTaummn B cpee, coaepallen Koppo3noHHO-aK-
TUBHBIE N XUMUYECKN aKTUBHbIE BELLECTBA, AOMKHbI BbiTb YCTONYMBBLIMU U MPOYHBEIMU K ee Bo3aencTamto. Mpn
aKcnnyaTaumm Takux anekTpoduUnsTPoB criedyeT cobniogaTts NHCTPYKLMK Mo TexHMKe 6e3onacHocTyM Npu pabo-
Te C COOTBETCTBYIOLMMN BpeaHbIMU BeLLeCTBaMu.

Mepen NpoBedeHWEM PEMOHTHBIX PpaboT BHYTPU Kopryca anekTpodunsTpa OH A0SDKEH ObITb NPOMBIT U
npoeeTpeH. Heobxoanmo ybeantLCs B OTCYTCTBUN B annaparte BpeaHbIX BELLEeCTB.

4.23 KoHcTpyKums anekTpodunbTpa AoKHA BKNOYATb YCTpoicTea (cpeacTsa) Ans obecneveHns anek-
TpoGesonacHOCTM B COOTBETCTBUM ¢ TpebosaHusamu [2, 3].

TexHu4eckne cpeacTsa u cnocobbl obecneveHuns anekTpobesonacHOCTM (Hanpumep, orpaxaeHue, sa-
3eMIeHne, 3aHyrneHne, N3onsLua TOKOBeQyLUMX YacTen, 3alumMTHOe OTKIHoYeHMe 1 Ap.) B COOTBETCTBUN C Bbl-
LeykasaHHbIMU TpeboBaHUSAMU credyeT ycTaHaBnMBaTb B HOPMATUBHBIX J4OKYMEHTaX Ha COOTBETCTBYOLME
3NeKTPOUNLTPLI.

4.24 KoHcTpykums anekTpoduneTpa oMmKHa BbiTb BbINOMHEHa Tak, YTOBbl UCKMKOYATL HakonneHue 3a-
PAOOB CTaTUYECKOro 3MeKTpUYeCcTBa B KONMMYECTBE, NPeAcTaBsaioWeM onacHocTb Ans paboTatowero, 1 BO3-
MOXHOCTb NnoXapa 1 B3pblBa.

4.25 3nekTpodunsTp, ABAAIOLWMACA NCTOYHUKOM LWyMa U BUBpaLm, AormkeH BbiTb BBIMOMHEH Tak, YTo-
6bl WyM 1 BUBpaLuns B NpeayCMOTPEHHBIX YCIIOBUAX U peXnMax 3KcnyaTaumm He npesbiani ycTaHoBNeH-
Hble gonyctumble yposHu (FTOCT 12.1.003).
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4.26 3OnekTpodunbTp A0MKEH ObITb BLIMOMHEH Tak, YTOBbl KOHLIEHTPaLUsa BpeaHbIX BellecTs B paboyeit
30He, a Takke X BbIBPOCHI B NPUPOAHYIO cpeady B NpoLecce aKenyaTauumn He npesbiwany A0NyCTUMbIX 3Hade-
HWIA, YCTaHOBIEHHbIX cooTBeTCTRYIOWMMK HopMamu (FTOCT 12.1.005, 17.2.3.02, [4]).

4.27 KoHCTpyKUMs anekTpounsTpa 1 ero pasmeLleHne AoKHbl UCKHoYaTh KOHTaKT ero ropsyumx yac-
TeW ¢ NoXapo- 1 B3pbIBOOMACHBIMU BELLECTBaMU, €CIIN TaKON KOHTAKT MOXET IBUTbCSI MPUYMHON NoXapa Umn
B3pbIBa.

OnekTpodunsTp, NpeaHasHavyeHHbIN 4ns paboTbl C B3PLIBOONACHOW ra3oBoN Cpeaon, AOMKeH oTBeYaThb
Tpe6osaHusm FOCT 12.1.010. OnekTpodunbTp AomkeH ObiTb OCHaLLEH YyCTPOWCTBAMU, OTBOASALLMMM Hanpas-
NEeHHYo B3PbIBHYHO BOSTHY.

YNnoTHeHWs aneKkTpodunsTpa, NpeaHasHadeHHble Ansi paboThl ¢ NOXapo- U B3PbIBOOMNACHLIMI cpeaamu,
OOIMKHbI MPensATCTBOBaTL 06pa3oBaHMio roptode- U B3pbIBOOMNacHbIX cMecel B paboyem 1 Hepabouem cocTos-
HUSIX aneKkTpodunsTpa.

4.28 KoHCTpyKuMsi anekTpoduneTpa AoMKHa UCKIoYaTb BOSMOXHOCTE CcompukacaHus paboTaroLero ¢
ropAYMMI YacTAMWU UIA HaxXoXAeHne B HENOCPeACTBEHHON BM30CTM OT TakMx YacTel, ecrv 3TO MOXET no-
BrneYb 3a cobol TpaBMUPOBaHKE UNW nNeperpes paboTaroLlero.

TeMnepaTtypa HapyXHON NOBEPXHOCTU MOKPLITUSI TEMOM30NALMN B MecTax obCMyXXnBaHWUS aneKkTpo-
dunsTpa He AomkHa npesbiwaTs 45 °C.

Tennousonsaumsa 4omMkHa BbiTb U3roTOBMEHa U3 MUHePanbHbIX UM OpraHU4ecKMX TenonsonUpyoLWnX
maTepuanos. Cnoi Tennonsonsumm, B crnyvyae Heo6xoaMmocTy, AormkeH 6biTb 3allyLlieH BoAOHENpoHULaeMoin
obonoykon.

Ecnu HasHaveHWe anekTpodunsTpa 1 YCroBUS ero aKkCnriyataunm He MoryT NMofHOCTbIO UCKIHOHNTL KOH-
TaKT paboTaroLLEero ¢ ropsvMMim ero 4acTsiMK, TO 3KCNyaTaLnoHHas AOKYMeHTaL s 4oMKHa cogepxaTb Tpebo-
BaHue 06 1cnonb3oBaHnM cpeacTs UHANBUAYANbHON 3aLNTI.

4.29 KoHCTpyKkuus paboyero mMecta, ero pasmepbl 1 B3aMMHOE PacrofioXeHue 31eMeHTOB (opraHoB
ynpasneHus, cpeacts oTobpaxeHus uHgpopMaunm, BcnoMmoraTenbHoro 06opyaosaHns 1 ap.) AomkHbI obecne-
ymBaTb 6e30MacHOCTb NPY UCMOMb30BaHUN ANeKTPOoUILTPa MO HAa3HAYEHUID, TEXHNYECKOM OBCRYKUBaHU,
peMoHTe 1 yBopKe, a Takke COOTBETCTBOBAaTb 3PrOHOMMNYECKUM TpeboBaHMsAM.

HeobxoammMocTb Hanuumsa Ha paboynx MecTax cpeacTB MOXapoTYLIEeHNs U APYTUX cpedcTB, UCToNb3ye-
MbIX B @BapUIiAHbIX CUTYaunsix, 4OMKHa BbiTb YCTaHOBMEHa B cTaH4apTaxX, HOPMaTUBHbLIX JOKYMEHTax Ha 3nek-
TPOUNLTPLI KOHKPETHBIX rPyNM, BUAOB, MOAEeNen (Mapok).

4.30 Ecnu pacnonoxeHue paboyero mecTa Bbl3biBaeT HEOGXOAUMOCTb NepeMeLLeHns U (Unu) Haxoxae-
HUS1 paboTatoLero BhilLe YPOBHS Noria, To KOHCTPYKLUMS AOMKHa NpegycMaTpyBaTth Niowagkum, NecTHuubl, ne-
puna, gpyrve ycTpoicTsa, pasMepbl U KOHCTPYKUMS KOTOPbIX AOS/IKHBI UCKITIOYaTh BOSMOXHOCTL NMafeHus
paboTatoLmnx 1 obecnevmsaTs yaobHoe 1 6ezonacHoe BbINoMHeHUe TPYAOBLIX onepaLyii, BKIovas onepauum
Mo TeXHU4eckomy obcnyusaHuio.

4.31 KoHcTpyKuus anekTpodunnsTpoB omkHa obecneunsarb 6esonacHOCTb paboTaloLmx Npyu MoHTaxe
(AemMoHTaxe), BBOAE B SKCNNyaTauuio U 3KCniyaTauui npyu cobniogeHnn TpebosBaHuin (yCcrioBuin, npaswun),
npegycMOTPEHHbIX HOPMaTUBHON AOKYMEHTaLNen.

4.32 LleHTpanbHbIV NynbT ynpaeneHUs gormkeH 6biTb pacnonoxeH unu obopynosaH Tak, Ytobbl onepa-
TOP MMeN BO3MOXHOCTb KOHTPOMNMPOBaTbL OTCYTCTBUE NIOAEN B ONAcHbIX 30HaX YCTaHOBKMU anekTpodunsrpa;
nnbo cnctema ynpaeneHus 4omkHa 6biTb BbINOMHEHA Tak, YTOObl HaxoXaeHWe Nofein B ONacHOW 30He UCKITIo-
yano yHKLUMOHUPOBaHME 3MeKTPodUNbLTPa U KaXXaoMy NycKy npeallecTsosarn npeaynpexaatowmin curHar,
NPOACITKUTENBbHOCTb AEACTBUSI KOTOPOro nossonana bbl NuLy, HaxoasileMycsl B ONacHOW 30He, NOKUHYTb ee
WU NpegoTBpaTUTb YHKLUOHMPOBaHUE anekTpocunsTpa.

4.33 KomaHaHble yCTpo/CTBa cUCTEMBI yNpaBneHusa AOMKHbI ObITb:

- NerkogocTynHbl U cBOGOAHO PasnUYMMBl, B HEOBXOAUMBIX criydasx 0603Ha4YeHbl HaanMCaIMn, CUMBO-
flaMun unn gpyrumm cnocobamu;

- CKOHCTPYWMPOBaHbl U pasMellieHbl TaK, YTObbl UCKMIOYANocb HENpPou3BOMbHOE WX nepeMelleHue n
obecnevrBanock HagexHoe, yBepeHHoe 1 0QHO3HaYHOE MaHUNYNMpPOBaHUe, B TOM YACIIe NPU UCMONb30BaHUN
paboTatoLLMM CpeacTB MHANBUAYATbHON 3aLUUTI;

- pasmelleHbl C y4eTOM TpebyeMbix ycunuin Ana nepemeLleHnsl, nocneaoBarenbHOCTA U YacToThbl UC-
Nnonb3oBaHWg, a TaKkke 3HAYNMOCTU (bYHKLIMIA;

- BbINOSIHEHDI TaK, 4Tobbl MX hopma, pasmepbl ¥ NOBEPXHOCTU KOHTaKTa ¢ paboTaloLwmymMm COOTBETCTBOBA-
N1 cnocoby 3axBaTa (Nanbuamu, KUCTbIO) UK HAXaTUA (NansbLeMm, J1aaoHbI0, CTOMON HOTU).

6
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4.34 OpraH ynpaBrneHs aBapuiHbIM OCTaHOBOM Mocre BKIIOYEHUSA JOIKEH 0CTaBaThCsl B MOMNOXKEHUN,
COOTBETCTBYIOLLIEM OCTaHOBY, A0 TEX NOP, Noka oH He ByAeT Bo3BpaLLeH paboTatoLLMM B UCXOAHOE MOMOXeHWe;
ero Bo3BpalleHue B UCXOAHOE MONOXEHWE He AOIMKHO NPUBOAUTL K MYCKY aneKTpodunsTpa.

OpraH ynpasneHus aBapuinHbIM OCTAaHOBOM AOSMKEH ObITb KPacHOro LiBeTa, oTrmyaTbes GopMon U pas-
MepaMmu OT ApYrnx opraHoB ynpaBneHus.

4.35 TMpw Hannunn B cUcTeMe yrnpasfieHUsi NepeknoyaTens PexnMoB pyHKUMOHNPOBaHUS anekTpodun-
nbTpa Kaxgoe NonoXxeHue nepexrodatens JOMKHO COOTBETCTBOBATL TOMbKO OAHOMY pexuMy (Harnpumep, pe-
XUMY perynMpoBaHusi, KOHTPOMA M T. N.) U HadeXHO (PUKCMPOBATLCH B KadKOAOM W3 MOMOXEHWN, ecrv
OTCYTCTBWE (hUKCaLNM MOXET NPUBECTN K CO3AaHNI0 ONacHOW CUTyaunu.

Ecnun Ha HekoTopbiX pexunmax hyHKLUOHMpoBaHKs TpebyeTca noBbileHHas 3almTa paboTarowumx, To
nepeksovaTens B TaKUX NOMOXKEHUAX JOIDKEH:

- BrokMpoBaTb BOSMOXHOCTb @aBTOMaTUYECKOro yrpasneHus;

- OCYLLECTBATb ABMKEHUE 3MEMEHTOB KOHCTPYKLMUM TOMBKO MPU MOCTOAHHOM MPUITOXEHUN YCUNnA pa-
6oTaroLLero Kk opraHy ynpasneHus ABWKeHUEM;

- npekpaLaTte paboTy conpskeHHoro obopyaoBaHusa, ecnn ero paboTa MOXKeT Bbl3BaTb AOMOMHNUTE b-
HYH OMacHOCTb;

- uckntovaTb (OyHKLMOHUPOBaHWe YacTel anekTpodunsrpa, He y4acTBYyOLWNX B OCYLLUECTBEHUN Bbl-
BpaHHOro pexuma.

4.36 MMonHoe nnnyactTuiHoe NpekpalleHne 3HeprocHabXeHWs 1 nocreaytoLlee ero BOCCTaHOBIeHWE, a
Takke NoBpexaeHne Lenun ynpasneHns aHeprocHabXeHneM He OOMKHbI NMPUBOAUTL K BO3HWUKHOBEHWUIO onac-
HbIX CUTYyaLMiA, B TOM Ynche:

- CaMOMpPOM3BOTIbHOMY MYCKY NPV BOCCTAHOBMEHWUN 3HEProcHabXeHus;

- HEeBbINOMHEHWIO YXXe BblAaHHON KOMaHAbl Ha OCTaHOB;

- CHUXeHWo 3 peKTUBHOCTM 3aLUUTHBIX CPeacTB.

4.37 KoHCTpyKUMS 3alUTHOrO 3arpakgeHust JomkHa:

- UCKMNoYaTb BO3MOXHOCTb CaMOMpPOM3BOSbHOMO NepemMeLleHns n3 noroxeHus, obecneyvsaroLlero 3a-
LTy paboTatoLlero;

- JonyckaTb BO3MOXHOCTb NepemelleHns U3 nonoxeHus, obecneunsaiollero sawmty pabotaioliero
TOMbKO C MOMOLLIO UHCTPYMEHTa, Ui 6nokMpoBaTh (hyHKLMOHUpOBaHUE 3nekTpocunbTpa, ecnu 3almTHoe
orpaxaeHue HaxoauTca B MOSIOXKEHUN, He obecneynBatoLLeM BbINOMHEHUe CBOUX 3aLMNTHBIX hyHKLUWIA;

- obecneunsarb BO3MOXHOCTb BbIMOMIHEHUS paboTaloMM NpeayCcMOTPEHHbIX AENCTBUI, BKKOYAsA Ha-
6ntoaeHune 3a paboToi orpaxkaaeMblx YacTel anekTpodunsTpa, ecnm a3to HeobxoauMo;

- He co3aaBaTb AOMNOMHUTENbHBIE OMacHbIE CUTYaLuUu;

- He CHWXKaTb NMPOU3BOAUTENLHOCTL TPyAa.

4.38 CurHanbHble yCTPOWCTBA, Npeadynpexaarowme 06 onacHoCcTU, AOMKHbI BbiTb BbINOMHEHBI U pacno-
NOXeHbI Tak, YTo6bl UX cUrHanbl 6bINK XOPOLLIC PasfUYUMBbI U CALILWHBLI B NPOU3BOACTBEHHOW 06CTaHOBKe BCe-
MU NMUAMU, KOTOPLIM YrpoXaeT OnacHOCTb.

4.39 YacTtu nponssoAcTBEHHOTO 060pyAOBaHUSA, NPeACcTaBRALWME ONACHOCTb, AOMMKHBI ObiTh OKpalue-
Hbl B CUrHanbHble LgeTa M 0603Ha4YeHbl COOTBETCTBYIOLLIMM 3HAKOM 6e30MacHOCTU B COOTBETCTBUM C AEUCTBY-
OWUMK CTaHAapTamu.

4.40 KoHCTpyKumst anekTpodunbTpoB AorkHa ObiTh paccuMTaHa Ha npedenbHO MakcuManbHoe pabo-
yee (M36LITOMHOE) AaBreHne UK paspeXeHne, KOTopoe MOXeT BO3HUKHYTb NpW aKchyaTauun.

4.41 OnekTpodunbIpbl, nNpeaHasHayeHHble Ans paboTbl Noa W3BLITOMHBIM - AABNEeHWEM  CBbile
0,07 MMa, gomkHbl COOTBETCTBOBATL TPebOBaHUAM, N3NOXKEHHBIM B [5].

4.42 3kcnnyaTtauuio aneKTpobunsTPoB crneayeT NPoBOAUTL cornacHo TpeGosaHuam [3].

4.43 K o6cnyxunBaHuio aneKkTpounsTpoB A0OMYycKaTea paboTHUKKN, U3y4uBLUME UX YCTPOMCTBO U Npue-
Mbl 06CyXUBaHUA.

4.44 PaboTbl, cCBA3aHHbIE C BKIIIOYEHUEM, 3KCTyaTaunein, peMoHTOM 3neKkTpodunsTpos, cneayert npo-
BOAUTL C coBNoaeHnem TpeboBaHUin AeNCTRYOLLER Ha NPeANPUATAU MHCTPYKLMK NO TeXHUKe 6e3onacHoCcTU.

4.45 Bce Buabl paboT BHYTpW Kopriyca anekTpodunesTpa cneayeT BeCTU € UCMIONb30BaHWEM cneLoaex-
Abl 1 ApyrMx cpeacTs 3awmtbl pabotarowmx rno NOCT 12.4.011 B COOTBETCTBUM C NOPAAKOM U Npasunamu no
TexHuKke 6e30NacHOCTH, YCTAHOBMEHHLIMU Ha KOHKPETHOM NpeanpuaTun.

Ha ycTaHoBke anekTpocunsTpoB AOMKHBI HAXOAUTLCA 3alUTHBIE CPEACTBA NO TeXHUKe Be3onacHoCTK,
3alUTHbIE CPeACTBa OT NOPAKEHMUS SMEKTPUIECKAM TOKOM (NEePEHOCHBIE OrpaXkAeHNUA, NECTHNLLbI M CTPEMSIHKM
C OrpaHUuUTENsIMU, NepeHOCHbIE Nnamrbl ¢ TpaHcopmaTopamu Ha 12 B, nepeHocHbIe 3a3eMneHns nnp. ), cpe-
[ACTBa TyLUEHUA Noxapa (Cyxue orHeTylumuTenu, segpa, fonartbl, ALWMKA € NECKoM 1 Ap.).
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4.46 Ha ycTaHoBKe 3neKTpoduUnLTPOB A0IPKHA HaX0AUMTLCS cneayoLwwas AoOKyMeHTaUmna: HCTPYKUWA No
aKcnnyaTaunm anekTpoduUnbTPOB; Npasuia u HOpMbl TEXHUKM 6e30NacHOCTM U NPON3BOACTBEHHON CaHUTapumn
AN faHHOro NPOM3BOACTBA; NpaBuna noseaeHus nepcoHana npyu asapusix U rnoxapax; npasuna okasaHus
nepsoi NnoMoLy; nNpasunia U o0bsizaHHOCTN 0bCNyXXMBalOLLEro nepcoHana; anekTpu4eckas cxema ycTaHoBKY;
CXeMbl ra3oBbIX U NbINEBbIX KOMMYHUKaLWIA YCTAaHOBKMU; CMIUCOK NALL, KOTOPLIM paspeLlaeTca BXOAUTL B NoMe-
LeHWe NnoacTaHuMK arperaToB NMTaHWA U Ha MIIoWaaKn 3NekTpounsTpoB; MHCTPYKUMA MO TexHUke Gesonac-
HOCTM MpWU NPOBEAeHNN ras3oonacHbiX paboT (ANs YCTaHOBOK 3MEKTPOMUILTPOB, OYULLAIWUX AO0BUTHIE,
noXxapo- 1 B3pbIBOONACHbLIE rasbl).

4.47 Nuuo, OTBETCTBEHHOE 3a 3KCTITyaTaLuio 3MNeKTPOorasoouUCTHON YCTaHOBKU, AOMKHO UMETL KBanu-
hukaLMoHHYto rpynny no TexHuke 6ezonacHocTu He Huke IV. ObenyXnBaHWe ycTaHOBKW OCYLLECTBAAETCA Ae-
XKYPHBIM MEepcoHanoM ¢ kBannuukaLMoHHON rpynnoi He Huxe 1.

4.48 [orkHOCTHbIe N1Ua NpeanpuaTUs U opraHU3aLmm, HeNnocpPeACTBEHHO 3aHATbIe 3KCnsyaTauven unu
PEMOHTOM 3NeKTPOhUNBLTPOB, a Taloke NuLa, OCYLLECTBSIOLIME PYKOBOACTBO YKasaHHOW cryx6oin npeanpuaTust
WM opraHU3aumKn, BUHOBHbIE B HapyLLEeHUM NpaBun TexXHUKU 6e30MacHOCTH, HECYT YIONOBHYIO, aAMUHUCTPATUB-
HYIO M AUCUMNIIMHAPHYI0 OTBETCTBEHHOCTL B MOPSIAKe, YCTaHOBIIEHHOM 3aKoHOAATENLCTBOM rocyaapcTs, yno-
MSIHYTbIX B NPEeAUCOBUM KaK MpOororiocoBaBLUME 3a NPUHATUE MEXTOCYAapCTBEHHOTO cTaHaapTa.

5 MeToAbl UCNbITAHUM

5.1 WUcnbiTaTenbHoe o6opyaoBaHue, CTeHAbl U YCTPOUCTBA, MPUMEHSIEMbIE NMPU UCTIBITAHUAX, AOMKHbI
MMeTb nacnopT U BbiTb aTTecToBaHbl B COOTBETCTBUM € TpeboBaHUAMU HauMOHaNbHBLIX CTAaHAAPTOB* rocy-
AapcTB, YNOMAHYTHIX B NPeAVUCITOBUN KaK MPOrofiocoBaBLUMe 3@ NPUHATUE MEXIocyaapCTBEHHOMo cTaHaapTa.
YkasaHHble B NacnopTax TeXHUYeckne XxapakTepucTuky 4ormkHbl obecneunBaTb peXXnMbl, YyCTaHOBMEHHbIE Ha-
CTOSILUM CTaHO2PTOM.

5.2 UcnbiTaHua cneayeT NpoBoAUTL Npu cobrnioaeHun TpebosaHuii 6e3onacHOCTU, NPUBEAEHHBIX B HOP-
MaTVBHOM JOKYMeHTe Ha ucnbiTatenisHoe obopyaosaHue.

OnekTpuyecKkne ncnbliTaHUs NpoeoaaT ¢ cobniogeHnem Tpebosanuin FOCT 12.3.019.

5.3 MpoBepKy BHeLLHero Buaa, KOMNEKTHOCTU U Ka4ecTBa MOHTaxa afeKTpodunsTpa NpoBoaaT BU3Y-
anbHbIM 0cMOTPOM o6opyaoBaHns B cbope 1 ero OTAeNbHbIX 3/IEMEHTOB.

Bo BpemMsa ocmoTpa Heobxoaumo y6eautbCa B OTCYTCTBUMM NOCTOPOHHUX NPeaMeToB BHYTPWU kopnyca
anekTpodunLTpa, MPOBEPUTL COCTOSIHUE TEMMOU3ONALUN U AHTUKOPPOIUOHHBIX NOKPLITUA, NPOBEPUTL FOTOB-
HOCTb MECT AN1si TPUCOEANHEHNS U3MEPUTENBHBIX TPUBOPOB, KAYECTBO MOHTaXKa 3aTBOPOB W fIIOKOB, BbINOSTHE-
HME CBapPHEIX LUBOB 1 COEAMHEHWIA, OKa3blBaOLWMX BIMSIHWE Ha repMeTUYHOCTb 060pyaoBaHUS.

5.4 Mposepka rabapuUTHEIX pa3MepoB anekTpodubTpa AomKHa GbITh BEINOMHEHA CpeacTBaMU U3Mepe-
HUSA ONTMHBI, UCMONb3YEMbIMI Ha NPeanpUATUN-U3roToBUTENE.

5.5 TMpoBepka macchl 3nekTpodubTpa BHIMONHAETCA pacv4eToM CyMMapHOW Macchl OTAENbHLIX ero
Y3M0B.

5.6 Tpu U3roTOBNEHNM 3NeKTpodunsTpa KOHTPOMb Ka4ecTBa CBapHLIX WBOB, BbINOMHEHHEIX cnocobom
ayrosoii ceapku no FOCT 5264, 11534, 14771, 14776, 14806, 16037, 16038, 27580; capkoii B 3aLUMTHOM rase
no MOCT 23518; ceapkoi nog dpntocom no NOCT 8713, 11533; anektpownakosomn caapkoi no FOCT 15164;
KoHTakTHom ceapkon no MOCT 15878, npoBoaaT crneayowummn MeTogamu:

- BM3yarlbHbIM KOHTPOMEM U U3MEPEHUEM;

- MeXaHU4ecknM UCNbITaHUEeM;

- UCMbITAHNMEM Ha CTOMKOCTb NMPOTUB MEXKPUCTaMMUTHON KOpPO3uun;

- meTannorpadgunyeckum NccneaoBaHnemM;

- CTWUIOCKOMNMPOBAHNEM;

- YNbTpasByKoBOW AedeKTOCKONMe;

- U3MepeHueM TBepAoCTN MeTanna LWBa;

- UBETHOW UM MarHUTOMOPOLLKOBOW AeeKTOCKOMNUENR;

- ApyruMu MeToaamm (aKyCTUHeCcKon aMUCCHEN, NIOMUHECLEHTHBIM KOHTPOMEM, onpedeneH1emM cogep-
XaHus eppUTHON hasbl 1 Ap.), NpegycMoTpPeHHbIMN TEXHUYECKUM NPOEeKTOM.

5.7 Mocne ucTeuyeHna HasHayeHHOro cpoka cyXObl aNeKTPoUILTP NOABEPraT UCNbITaHUIO Ha
HafeXHOCTb AarnbHenLwen cnyxbebl ¢ NPoBepKon TOMWMHBLI CTEHOK Koprnyca ynsTpassykosbiM o FOCT 14782,
paguaumoHHbiM no MTOCT 7512 unu apyrumM cnocobom, onpedensieMbiM paspaboTymkoMm, 1 yCTaHaBMMBakT Co-
OTBETCTBME OCHOBHBIX TEXHUYECKMX NOoKasaTernen TEXHUIECKUM YCIOBUAM Ha 3NeKTpodunsTp.

* Ha tepputopun Poccuiickon ®egepauun gericteyet F[OCT P 8.568—97.
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5.8 MNpoBepka Ha repMeTUYHOCTb

Cnocob nposepkn anekTpodunsTpa Ha repMeTUYHOCTL onpeaenseT paspaboTyuK.

McnbiTaHWe cBapHbIX LWBOB Ha CKBO3HbIE AedeKTbl OCYLLECTBASIOT KanunisapHeIM, ruapaBnuyeckum n
NMHeBMaTU4YEeCKUM MeTodaMM.

5.8.1 KanunnspHbIi MeTop (CMaunBaHue KEPOCUHOM)

MoBepPXHOCTb KOHTPONMMPYEMOTO LLBA C HAPYXXHOW CTOPOHLI crieayeT NoKpbiTh MENOBbLIM PAaCTBOPOM, a €
BHYTpPEHHel o0unbHO cMauMBaTbh KEPOCMHOM B TeYeHWe Bcero nepuoga ucnbitaHuii. Bpema sbiaepxku aon-
XHO BbITb He MeHee yKkasaHHoro B Tabnuvue 1.

Ta6nuua 1— Bpems BblAepXKY CBAPHOTO WBA MPU UCTMBITAHUU KEPOCMHOM

Bpewms Bbigepxiu, 4 (MUH)

TonwmHa Wwea, Mm

B HUXXHEM MONMOXEHUN LWBa

B BEPXHEM BEPTUKANBbHOM MONOXEHUU Wwea

[0 4 BKniou. 0,35 (20) 0,50 (30)
CB.4 »10 » 0,45 (25) 0,60 (35)
» 10 0,50 (30) 0,70 (40)

CBapHble LWBbI CYATAIOT HEMNPOHULAEMbIMN, eClU Ha NOBEPXHOCTU KOHTPONIMPYEMOrO LliBa C HAHECeH-
HbIM MEroBbIM PACTBOPOM 32 BPeMS! BbIAEPXKKU He NOSBUMUCH NATHA KepoCuHa.

5.8.2 NnppaBnuyeckoe UCNbITaHUe

5.8.2.1 MapaBnuyeckoe UcnbliTaHne AOMKHO BbiTb MPOBEAEHO Ha UCTbITaTeNbHOM CTeHAe npeanpus-
TUsi-u3rotoBuUTENS. [lonyckaeTca rugpasnmyeckoe nucnbiTaHne HerabapuTHbIX SMeKTPodUILTPOB, TPAHCTIOPTU-
PYeMbIX HacTsIMU U cobupaeMblX Ha MOHTaXKHOW nnowaake, NPoBoAUTbL NOCHe OKOHYaHUsi COOPKX, CBapkun U
apyrux paboT Ha MecTe YyCTaHOBKM.

5.8.2.2 TugpaBnMyeckoe UcnbiTaHWe anekTpodunsTpa cneayeT NPOBOAUTL C KPENeXoM U Npoknaaka-
MU, NpegyCMOTPEHHbIMU B HOPMaTUBHOM JOKYMEHTE.

5.8.2.3 Mppasnuueckoe UcnbiTaHue anekTpocunsTpa (CO0POoYHLIX eauHUL, AeTanei), 3a UCKIIoYeHN-
eM NUTbIX, criedyeT NpoBOoAUTL NPOGHLIM AaBneHneM P, onpeaensemMbiM no gopmyne

P, =1,25P7020 (1)

[G]t

rae P — pacyeTHoe aaBneHue, onpegensiemoe no FOCT 14249, MMa (krc/cm?), [6],, U [6], — Aonyckaemble Ha-
NpsbkeHUa ANa matepuana cootsetcTeeHHo npu 20 °C 1 pac4eTHo TeMneparype f, MMNa (krc/cm?2).

MpumedvyaHwns

1 Ecnm maTtepuan otaenbHoM getanu unu c6opouHor eamHnubl (o6evarikv, gHuwa, dpnadua, kpenexa, natpybka)
cocyaa MeHee NPOoYHbIV MW eCriu ee pac4eTHOe AaBMNeHVe UMM pacyeTHas TemnepaTypa MeHblle, YeM y APYIvX AeTanen
Uy c6OpOHHbIX €AVHNML, TO SNEKTPODUNBTP credyeT UCMbITbIBaTk NPOBHLIM AaBNEHNEM, ONpeAeneHHbIM Ans 3TON AeTa-
NV UK cBGOPOYHON eauHULLbI.

2 [JonyckaeTcsi Ans aneKTpodunbLTPOR, pacCHMTaHHbIX Ha COOTBETCTBYIOWME KNMMaTUYeckme 30Hbl, NpobHoe aas-
TNeHne ONpeaensiTb C y4eTOM YCINOBUIM STOM 30HbI, pacHeTHOe AABNEHUe UMM pacyeTHas TemnepaTtypa KOTopou umeet
MeHbllee 3Ha4veHune.

3 Ecn P, onpeaensiemoe no gopmyne (1), Bbi3biBaeT HEOGXOAMMOCTL YTONWEHNS CTEHKU KOPIyCa MeKTpo-
dunbTpa, paboTaloLero Nog HapyXHbIM AaBMNEHUEM, TO 4715l NPOBEAEHNS TMAPaBIINYECKOro UCTbITaHUS 4OMyCcKaeTCsi Npo-
6HOe AaeneHve onpeaensite No popmyne

Prp=1,25 % P, ()
t

rae E,qv E,— moaynv ynpyroctv martepwana cootsetcteeHHo npu 20 °C n pacueTHon Temneparype t, Mla (krc/cm?).

4 Tpo6Hoe aaBneHne npv UCNbITaHWW aNekTpotunbTpa, NpeaHasHa4veHHoro 4ns paboTbl ¢ pasnUYHbIMK pacyeT-
HbIMW NapameTpamm (QaBneHUsIMU 1 TemnepaTtypamm), criegyeT NPMHUMaTh paBHbIM MakCHMarnbHOMY U3 onpeaeneHHbIX
BKCMEepPUMEHTArbHbIX 3Ha4eHWI NPOGHbLIX AaBNEHUM AN PasnnyHbIX pacHeTHbIX NapameTpoB.

5 [MpenenbHoe OTKMOHEHWE 3Ha4YeHUsi NPOBHOro AaBnNeHusi He JOMKHO GbiTh 6onee 5 %.

5.8.2.4 Tvuapaenuyeckoe UCMbITaHWe aNeKTPoUILTPOB, YCTaHaBNMBaeMbIX BEPTUKarbHO, AoMycKaeTcs
NPOBOAUTL B FOPU3OHTaNbHOM MOMOKEHUW NPU YCoBUM obecnevyeHns NPOYHOCTN kopryca anekTpodunsTpa.

Pacuet Ha Npo4HOCTb A0MKeH BbITb BbINOMHEH pa3paboTUnkoM HOPMATUBHOMC AOKYMEHTA.
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Mpw atom NpobHoe AaBneHne cneayeT NPUHUMATL C YYETOM rMApPOCTaTUYECKOro AAaBMeHus, ecnu no-
cnegHee OeNCTBYET Ha anekTpodunbTp B paboumx ycrioBUsiX, 1 KOHTPONMPOBAaTb MaHOMETPOM, YCTaHOBIIEH-
HEIM Ha BepxHeW o6pasytoLent kopnyca anekTpodunsTpa.

5.8.2.5 [1ns ruapaBnuyeckoro UcnbliTaHua anekTpodunbTpoB NpUMeHsItoT Boay. flonyckaeTtca no corna-
COBaHWIO C pas3paboTYNKOM UCMOSNb30BaHWE B Ka4eCcTBe UCTbITaTeNlbHON cpeabl APYron XXUAKOCTU.

TemnepaTypy Boabl crneayeT NPUHUMATb He HWKe KPUTUYECKON TemnepaTypbl XpYNkocTW Matepuana
anekTpodunbsTpa 1 ykasbiBaTb B HOPMaTUBHOM gokymeHTe. Mpu oTCyTCTBUM ykasaHuin paspaboTynka Temne-
paTypa Boabl 4oMmMkHa 6bITk 0T 5 °C go 40 °C.

Pa3HocTb TeMnepaTtyp CTeHKU aneKTpounsTpa U OKpyXatoLLero Bosayxa Bo BpeMsa UCTIbITaHUA He AoM-
)XHa BbI3blBaTb BbINadeHWe Bnaru He NOBEPXHOCTN CTEHOK 3nekTpodunsTpa.

5.8.2.6 [laBneHue B UCNLITYeMOM 3NekTpodunsTpe crnegyeT MoBbIaTh U CHWKaTb NAABHO NO UHCTPYK-
UM NpeanpuATUS-u3rotosuTensa. CKkopocTb NogbemMa 1 CHUKeHUs AaBneHus He AomkHa npesbiwatb 0,5 MIMa
(5 Krc/cm?Z) B MUHYTY.

3HayeHne BpeMeHW Bbiaepxku anekTpodunstpa (aetanei, c6opodHbIX eauHUL) Nog NpoBHBIM AaBneHn-
eM J0IKHO BbITb He MeHee 3Ha4YeHUN, ykasaHHbIX B Tabnuue 2.

Tab6nuuya 2— Bpema Bbliaepxkm anekTpodunbTpa nog NpobHbIM AaBNeHneM

TonwwuHa wsea, Mm Bpemsi BbiiepXKKY, 4 (MUH)
o 50 Bknioy. 0,15 (10)
Ce. 50 »100 » 0,35 (20)
» 100 0,5 (30)
Heaaeucumo" 1,0(60)
1) Ans NUTBIX U MHOTOCNOMHBIX COCYAO0B (AeTanen, CGopoYHbIX eanHnL).

Mocne BblgepXKK anekTpoduneTpa (aetanu, c60poYHON eanHULbI) Nod NPobHBIM AaBneHMeM Heobxo-
ANMO CHU3UTb AaBreHne 40 PacYETHOro U NPOBECTU BMU3YyanbHbIN KOHTPOMb HAPYXKHOW NMOBEPXHOCTU, pasbeM-
HBIX 1 CBapPHbIX coeanHeHWA. He gonyckaetcs 06CTyknBaHUe anekTpodunsTpa Bo BpeMs UCTIbITAHWIA.

MpuMeyaHune— BuayanbHblili KOHTPONb 3NEKTPOPUIETPOB, paboTaloWwmx Noa BaKyymoMm, cneayeT npoBoauTb
npu npo6HOM AaBneHuu.

5.8.2.7 MpoGHoe paBneHne Npu rmapaBnMYeckoM MUCNbITaHUW crneayeT KOHTPOMPOoBaTh C MOMOLLBbIO
AByx MaHomMeTpoB. O6a maHomeTpa BblIbUpatoT ogHOro TUna, npeaena N3MepeHui, Knacca TOHHOCTU, oguHa-
KOBOW LeHbl AenexHns. MaHoMeTpbl A0MMKHBI UMETb KIacc TOYHOCTU He Hke 2,5,

5.8.2.8 lMocne nposeaeHWs rnapasnMyYeckoro UCnbITaHUs Boaa A0MKHA GbiTb NOAHOCTLIO yAaneHa.

5.8.2.9 UcnbiTaHne anekTpocunstpoB, paboTatowmx 6e3 aasneHna (nog Hanue), cneagyeT NpoBOAUTL
CMa4MBaHMEM CBapHbIX LUBOB KEPOCMHOM B COOTBETCTBUM € 5.8.1.

5.8.2.10 Tuapasnu4yeckoe NcMbITaHWe AOMYCKAeTCs Mo COrMacoBaHUio ¢ paspaboTuUMKOM 3aMeHsITb NMHEB-
MaTUYeCKUM (CXKaTbIM BO3AYXOM, MHEPTHBIM ra30M UN CMEChIO BO3AyXa C KOHTPOSbHLIM ra3oM), ecrnv nposeae-
HAe TIMOPaBMMYEeCcKOr0 UCMbITaHUS HEBO3MOXHO u3-3a OOnblUOro HanpskeHUa OT Maccbl Boabl B
anekTpodunsTpe 1nu yHaaMeHTe ucnbiTaTenbHOMO CTeHAa; TPYAHOTo yAaneHus Bodbl U3 anekTpodunsrpa;
BO3MOXKHOTMO HapyLUeHWs1 BHYTPEHHUX MOKPLITUA; TeMrepaTypbl oKpyxatoLLero sosayxa Hwke 0 °C; HeBblaepxu-
BaHWs HarpysKku, co3aasaemoil npy 3anonHeHnn anekTpodunsTpa BOAOH, HECYLLIMMU KOHCTPYKLMSIMK 1 (byHAa-
MeHTaMW UcnblTaTenbHbIX CTEHAOB 1 Ap.

5.8.3 MNMHeBMaTn4eckoe UCNbITaHue

Mepen npoBeaeHUeM NHeBMaTUYECKOTO UCTILITAHUS ANEKTPOMUIBTP AOIDKEH ObITb NOABEPTHYT BHYTPEH-
HeMy 1 Hapy>XHOMY OCMOTpPaMm, a CBapHble LUBbI AOKHbI 6biTb MOABEPrHYTHI KOHTPOIIO YNLTPa3ByKoOBOM Ae-
hekTockonunein unu pagnaLmMoHHseIM metogom B oobeme 100 %.

Mpo6Hoe paBneHne AomxHO ObITb onpeaeneHo no 5.8.2.3.

BpeMs BblaepXku anekTpodunsTpa nog npobHbIM gaBneHnem AormkHO 6biTb He MeHee 0,08 4 (5 MuH).

Mocne BbiaepXkun nog npobHbIM AaBrneHneM HeobxoaAMMO AaBrieHUe CHU3UTL 10 pacyeTHOro, NPOBECTU
OCMOTP MOBEPXHOCTU 3NeKTpocunbTpa 1 NPOBEPUTL FTEPMETUYHOCTL CBapPHbLIX U PasbeMHbIX COeAMHEHUN
MbINbHBIM PACTBOPOM UMW APYrM crnocobom.

KoHTponb npy NpoBeaeHUN NHEBMAaTUYECKOro UCTbITaHUsi He0BXoANMO OCYLLECTBNSATL METOAOM aKyCTU-
Yyeckoi amuccun.

10
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5.8.4 PesynbraThbl UCTILITAHWI CHATAIOT YAOBNETBOPUTENLHBIMU, €CMIM BO BPEMS UX NPOBEAEHUs1 OTCYT-
CTBYIOT:

- nageHve JaBneHus Mo MaHOMETpY;

- MPOoNycKX UCTbITaTerbHOM cpeabl (TeUb, MOTeHWe, Ny3bIpbkU BO3AYXa UMW rasa) B CBApHbIX COeANHEeHU-
SIX U1 HA OCHOBHOM MeTanse;

- MpUW3HaKW paspbiBa;

- TEYU B pasbeMHbIX COeaNHEeHUAX;

- ocTaTouHble gedopMaumn.

MpuMeyaHune— [lonycKaeTcs He CHUTATb TEYLIO NPOMYCKN UCTILITATENBHON Cpeabl Yepes HENNOTHOCTM apMa-
TYpbl, ECIIM OHM HE MELLAIOT COXPaHeHNIo NPOBGHOIO AaBnNeHus.

5.8.5 3HaueHune nNpobHOro AaBneHUs U pesynbTaTthl UCTILITAHWIA OOMKHBI BbITb BHECEHBI B NAcnopT Ha
anekTpodunsTp.

5.9 OT160p nNpob ans onpegeneHns KOHLLEHTpauun BpeaHbIX BELLIECTB Ha BXoAe B 3reKTpounsTp 1 Bbl-
Xo[4e U3 Hero NpoBoAAT MO HALMOHANbHBIM cTaHAapTam® rocyqapcTs, YNOMSIHYThLIX B MPeAMCIioBUN Kak Nporo-
MOCOBaBLUMX 3a MPUHATUME MEXIoCyQapCTBEHHOrO CTaHAapTa, a 3HauyeHWst KarrnieyHoca Mocne MOKPbIX
anekTpodunerpoB — no NOCT 17.2.4.01 B COOTBETCTBAM C NPOrpaMMoi N MeToguMKamu, COorflacoBaHHbIMU
BCEMW 3aNHTepPeCcOoBaHHLIMW OpraHU3auUaMN.

5.10 Mgpaenuyeckoe CONPOTUBMNEHWE BLIMUCASIIOT KaK PasHOCTb MOSHLIX AABMNEeHWUA Ha BXoAe B 3nek-
TpodunbeTp 1 Bbixoge u3s Hero no MOCT 17.2.4.06.

5.11 OnpepgeneHue CKOPOCTU ra30BOr0 MOTOKA U NMPOU3BOAUTENBHOCTU NO OUULLIAEMOMY rasy NPoBoOAAT
no MOCT 17.2.4.06.

5.12 WNamepeHue aasneHua n temnepatypsl — no NOCT 17.2.4.07.

5.13 Wameperue BnaxHoctu — no MOCT 17.2.4.08.

5.14 DHeprosaTpaTbl Ha OYACTKY rasa BblpaxatoTcs B Kpk/1000 m3.

OneKkTpoaHeprua B anekTpodunsTpe pacxoayercsl Ha NpeodoneHne rasom rugpasnnyeckoro ConpoTuB-
neHust anekTpounbTpa, anekTpoarperatel NUTaHWUs, NPUBOALI MEXAHU3MOB BCTPSIXMBaHWUSI U BABPOBCTPSIXU-
BaHWs, 9nekTpooborpeB M3oMsTOPOB, rPy30oNOAbEMHbIE MEXaHU3Mbl U Ha Apyrue aHepronotTpebutenu,
npegycMOoTpeHHble paspaboTyunkoM anekTpodusTpa.

B oaHHbIX pacyeTax He y4uTbIBaoT NOTEPU B BEHTUNSATOPE, Tak Kak kodadduLMEHT NonesHoro AeUCTBUA
€ro MOXeT ObITb pasnnyHbIM B 32BUCUMOCTW OT KOHCTPYKLIMK U pexuma ero paboTbl.

5.15 WUcnbiTaHus cnegyeT NpoBoAUTb NPU HOpManbHbIX KnuMatudeckux yenosusx no FOCT 15150:

- Temnepartype oKpyxatowero sosayxa (25 + 10) °C;

- OTHOCUTENbHON BriaXXHOCTU Bo3ayxa 45 % — 80 %;

- aTMmocdepHom AasneHun 84—107 klMa (680—800 mm pT. cT.).

Knumatudyeckne ucnelTaHnsi cnegyeT NpoBoAUTb B COOTBETCTBUM C HOPMATUBHBIM JOKYMEHTOM.

OLeHKy pesynsTaToB UCMbITaHWUIA, NPOBOAMMbIX B YCNIOBUSIX 3KCMyaTauun, pekomeHayeTcst NpoBoavTb
no MeToguke, NPUBEAEHHON B NPUNoXeHUn A.

[JonyckaeTcsi NpoBOAWUTL UCTbITAHUS Ha UCMbITaTeNbHBIX CTEHAAX B COOTBETCTBUM C HOPMAaTUBHBIM JOKY-
MEHTOM Ha aneKkTpoULTPbl KOHKPETHBLIX BUAOB. MpKn UCTbITAHUSX Ha cTeHaax pesynbTaTbhl UCTILITAaHUA He
TpebytoT 06paboTkM Mo MeToarKe, MPUBEAEHHON B MPUNOXEHUN A.

5.16 TNpoBepky Kaxxgow NporpamMmmel U anropruTMOB YNPaBeHUs OCyLLECTBNSIIOT NpW 3aAaHHbIX (B HOp-
MaTUBHOM AOKYMEHTE Ha CUCTEMbI YNpaBeHUsl KOHKPETHBIX BUAOB) BXOAHBIX U BIXOAHbIX CUrHanax u Harpys-
kax. B cooTBeTCTBMM C 3agaHHOW MPOrpaMMoi UMM anropuTMOM M3MEHSIETCA COOTBETCTBYIOLLUMIA BXOAHOW
curHan unu rpynna curHanos. CHAMaT oCLMIIIorpaMmmy Unm amarpammy U3MeHeH st BbIXOAHOMO CUrHana unm
rpynmnel cMrHanos.

CucTteMy cunTaloT BblAepKaBLlUen UchbiTaHue, ecrn napameTpbl BbIXOAHBIX CUrHANoB COOTBETCTBYHOT
yCTaHOBMEHHbIM B HacTosILLeM cTaHAapTe UM HOPMAaTUBHbIX JOKYMEHTaX Ha KOHKPETHbIE CUCTEMBI.

5.17 Bpems raweHus (BpemMsa 6noKMpOBKU Nogayy curHana ynpaseHust) UICKpoBoro (AyroBoro) npo6os,
orpaHnyeHne HanpsKeHUsl XonocToro xoaa, orpaHuyeHue paboyero Toka OT HOMUHANBHOMO, KOMMYTUPYEMYHO
1 NoTpebnsaemMyo MOLLHOCTU ANA CUCTEM ynpaBneHus nutaHus onpegensitot no MOCT 28904.

5.18 Hanuuune oBbpaTHOM CBA3N, KONMMYECTBO KaHasoB YNpaBreHnsl, MapkUPOBKY, KOMMEKTHOCTb, yna-
KOBKY NpOBEpAOT BU3yanbHbIM METOAOM.

* Ha tepputopun Poccunckon ®eagepaumm gevicteyet F[OCT P 50820—95.
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5.19 WcnbiTaHne aneKkTpuyeckoid MpoYHOCTH U CONPOTUBEHUSI U3ONSLMKA MEXAY TOKOBEAYLUIMMM YacTa-
MU 1 kopnycoM — no MOCT 12997.

WUcnbiTaHue cnegyeT NnpoBOAUTb NPUIOXKEHNEM UCNBITATENBHOMO HAMPSXKEHWS NepeMeHHOro Toka YacTo-
Toi 50 'y, HanpsbkeHnem 1000 B. YBenuyeHne HanpsikeHWUs crnedyet NpoBOAMTb NNABHO OT HYNs 40 UChbiTa-
TensHoro B TedeHne 10 c. Cuctemy ynpaBneHWs BblAEPKUBAIOT MOA HanpshkeHWeM B TeveHue 1 MuH, nocne
Yero HarpsbkeHue MrIaBHO CHWXKAKT A0 HYMSA W yCTaHOBKY OTKMoYaloT. MOWHOCTL YCTaHOBKM — He MeHee
0,5 kBT. TouHOCTb N3mMepeHus HanpskeHus = 10 %.

CucTeMy cunTaloT BblAepKaBLUE UCTbITaHKe, ecrii BO BpeMs UCTIbITaHW OTCYTCTBYIOT npobon nnu no-
BEPXHOCTHbIE pa3psiabl.

5.20 MepexoagHoe conpoTUBNEHWE MeXay KOHTYPOM 3a3eMreHns U geTanbio o6opyaoBaHus, noanexa-
LLiero 3a3eMeHuno, nsmepsieTcst MMkpooMmMmeTpoM Tuna ®415 krnaccom To4HOCTM 1,5 B COOTBETCTBMM C NpuUna-
raeMoii kK Nnpubopy MHCTPYKUMEN NO 3KCnnyaTauun B nepuop nyckoHanagoyHbiX paboT nocre MoHTaxa u
NMPUHNMAETCS MPUEMOYHON KOMUCCUEN MO aKTy.

3a3eMnsoLWylo CeTb CYATAIOT UCTIPaBHOM U oTBevaoLlein TpeboBaHUAM TEXHUYECKOW AoKYMeHTaumu,
TEXHWUKN 6e30MacHOCTM NPU YCNOBUN OTCYTCTBUSA NOBPEXAEHNA, onpeaensieMbliX NPy BHELUHEM OCMOTPe CeTU
3a3eMneHna nocne NpoBepkn HagekHOCTM BONTOBLIX M CBAPHLIX COEAUHEHWA, U MPWY COMPOTUBIAEHNN.

5.21 [na cHATUS BOMbT-aMMepHbIX XapakTepUCTNK Monen anekTpodunsTpa Ha Bo3gyxe Heobxoanumo
BKITHOUNTL SrieKTpoarperarthl NUTaHNUA SMEeKTPOUNLTPA Ha pyYHOe yrpaBreHue, NNasBHo NOAHATL HanpshkeHue
[0 MakcumarnbHoro. Mpu oTCYTCTBAM NpexaeBpeMeHHbIX MPOBGOeB CHATbL BOMbT-aMNepHbIe XapaKTepucTUKK.

CkopocTb NoaHATUS HanpsbkeHus He Gonee 1 kB/c. MNokasaHusa cHumatoTes Yepes kaxable 2—5 kB. Mpo-
60U B anekTpodmnsTpe He AOMKHbI BO3HUKaTb NPU HanpsikeHun Huke 40 kB.

Mocne cHATUA XapakTepUCTUK NepeBecT paboTy arperaTos NUTaHNA B peXxvuM «asTomatudeckuii» . Cae-
naTtb B ONepaTUBHOM XypHane 3anncb 0 BpeMEeHW BKIIOYEHUs arperatos U UX MakcumaribHble nokasaHusa no
npubopam. 3annce NOKasaHWn KOHTPOIbHBIX NPUOOPOB Ha KaHanax ynpasneHus arperataMmu NpoBoAnUTCA Ye-
pes Kaxablil Yac paboTel. B TedeHne 24-4acoBoi HenpepbiBHON paboThl 3neKTpounbTpa CHATL BOSLT-amnep-
Hble XapaKTepuUCTUKA B TOM e nopsgke. PasHuua B nokasaHuax NpubopoB NPU CHATUKU XapaKTepucTuk B
Havane 1 B KOHLe UCMbITAaHWIA He gorkHa npesblwaTts 10 %.

12
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MpunoxeHne A
(pexomeHayemoe)

MeToguka oLeHKU pe3ynbTatoB UCNbITaHUNA

Ons 06paboTky pe3ynbTaToB M3MePEHUN NPU AaHHbIX UCTbITAHWSX (3HaYeHe BXOOHbIX CUrHaMNoB, NponopumoHars-
HbIX HANPSPKEHUIO (TOKY) SMEKTPOdUIIbTPa UKW MbINEYHOCY U3 SNeKTPodUNbTPa, Pacxos SNeKTPosHeprum) ¢ Lerbio nony-
YeHWs1 JOCTOBEPHbIX pe3yrnbTaToB NpuemMneMsl nepeas u BTopas opMel NpedcTaBneHns pesynbTaTos.
Mpu pa3oBbIX UBMEPEHMSIX, KOHTPOIE NapaMeTpoB HEOGX0AUMO NOMbL30BATHCSH NEPBO HOPMON.
Hanpumep A, A 0T A, A0 A, P,
rge A — pesynbTaT U3MepeHrsi B eAMHULAX N3MEPSIEMON BEITUUMHbI;
A, A,, A, — COOTBETCTBEHHO CyMMapHasi TOrPeLUHOCTb MBMEPEHUS, HUXHSS U BEPXHSs €€ rpaHnLbl B eAVHULIAX n3Me-
pPAEMON BENVYUHBI;
P — posepuTenbHas BEPOATHOCTD.
[Mpumep 3anucu no BTopon opme

A, Ac OT Acy ao Acss PCs S, Focm(g)!

rae A, Acy, Ay — COOTBETCTBEHHO CMUCTEMAaTUYecKasl COCTABNAIOWAA NOrPEWHOCTU UBMEPEHNS], €€ HUXHSISI U BEPXHAN
rpaHvubl B egUHULAxX N3MepPSeMOon BENNYNHBI;
S — oueHKa cpegHeKBaapaTUHeCcKoro OTKITOHEHUS CryuYalHOW COCTABNSIIOWEN NOrPELUHOCTU U3MEPEeHNI B
eguHunuax naMmepaemMon BenninHbi;
F§™e)— cTangapTHas annpokcumaums hyHKUMM NNOTHOCTW BEPOATHOCTU CNy4aiHON COCTaBIISICILEN norpeL-
HOCTW U3MEPEHUIA.
Utobbl 3anucath pesyrnbTaThl I3MepeHUst nNo nepeoi hopme, HEOHX0AUMO 3annUcaTe UMEPEHHYI0 BENUYMHY A 1 A0-
BEpPUTElbHBIA MHTepBan oT A, A0 A, C 3a4aHHON BEPOATHOCTLIO P.
Mpw yncre HabnogeHnin N > 10—20 3akoH pacripefieneHnn pesynbTaTtoB U3MepeHui A, MOXHO cunTatb (Npnbnu-
)KEeHHO) HoOpMarbHbIM NMPU NPOU3BOIbHBIX 3aKOHAX pacnpegeneHns HE3aBUCUMbIX U3MePsAemMblX BENu4unH. B atom cnyuyae
BceM TpeboBaHUsIM OLEHKM yAOBNETBOPSIET OUEHKa cpeaHeapudmeTnyeckoro

n
XA

A=A

cpeaHekBaapaTu4ecKoro oTKNnoHeHnA

[loBepuTenbHbIN MHTEpBan A ¢ BEPOATHOCTLIO P HaxoasaT no dopmyne
r=ABN,

roe T— vHTerpaneHasi dyHKUmMs pacnpegeneHus CTeiogeHTa.

Bce pesynbrathl 3kCNepMMeHTOR, Nonaslwmne B UHTepean A, 6yayT AOCTOBEPHbI C NPUHATON BEPOSATHOCTBIO P = (1 —
— q/2) (g/2 — kBaHTUNM pacnpegenennsa CTelogeHTa).

MeToauka OLEHKN yBeNNYEHUA NN YMEHbLEHNS BXOAHLIX CUTHANoB (NoTpebntenbCKNX CBOMCTB UKW NoKa-
3aTenen Ha3HAYeHWA) NPV NPOBEACHNN MEPONPUATHN NO NMOBLILLEHNIO TEXHUYECKOro YPOBHSA NP BANAHWW CRy-
YanHbIX (pakTOpOB

MamepeHus BXoAHbIX CUrHArNoB, NPONOPUMOHAsbHBIX HaMNpsikeHuto (TOKy) 3nekTpoduneTpa, NpoBoasT nepes Ha-
cTynneHnem npobos B anekTpodunbTpe nny onpeaensior No MHTErpany BonsT (aMnep)-CeKyHAHOW XapakTepucTukn 3a ne-
puoa BpeMeHu, paBHbIN 1 MUH.

TpeboBaHWs K yCNOBUSIM M3MEPEHNI APYTMX BOAHBLIX CUTHANOB YCTaHABNUBAIOT B NPOrpaMmMax u MeTogukax ncnblta-
HWUIA Ha N3Jenusi KOHKPETHLIX BUOB.

Y1o6bl OnpeaennTb, Bbi3BaHbl N U3MEHEHUS BXOAHBIX CUTHANOB NPOBEAEHHBIMW MEPONPUSTUSIMUA UMKN BNUAHUEM
cny4aiHbIx hakTopoB, HeobXxoaANMO:

1 OnpegennTb cpegHee 3Ha4YeHUe BXOAHOrO CUrHana Ao v nocre npoBeaeHnst MeponpusiTui

13
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rae j — HoMep NPOBeAEHHOIo MeponpusATUST;
M — HOMEpP U3MEepeHUs;
N — 4ncno namepenun (He mexee 10).
2 Onpegenutb gucnepenio pasdpoca N3aMepeHHbIX 3Ha4YeHUA BXOAHbIX CUTHANoOB A0 NPOBeaeHNs MeponpusiTuii u
rnocrne NpoBeAeHWs KaXXA0ro MeponpusiTus

1
N-1

n
S/= Z(Aj,m _Aj)z!
=1

n

rae A, — V3MepeHHoe 3HaueHne BXOAHOTO curHarna B U-M 3MepeHnn Npu AaHHOM j-M MepOorpuUsiTM.
3 Mo kpuTepunio KoxpeHa Heobxoanmo y6eanTeesi B O4HOPOAHOCTM AUcnepcumn Sj.

82

— “jmax

Gpacq % \ ,
2.5
j=1

A€ Sjnax — MakcumarneHas gucnepcus us S;
K — 4ncno NpoBeAeHHbIX MEPONPUATURA.
YpoBeHb 3Ha4MMOCTH g BblbupaeTcsi Meree 0,1; yncno creneHen cBoboae! f; oNpeaenseTcs Kak Y1cno N3MepeHuii
Ansi kaxgoro meponpuaTnsa 6e3 1 (N —1).
Mo Tabnvuam kBaHTUNEN pacnpeaenerns KoxpeHa npu ganHelx f, kK Haxogum G(1 — q);6p-
Ecrim G(1 = Q)ra6n > Gpagy TO Ha MPUHSITOM yPOBHE 3HAYMMOCTH ¢ reHepanbHas aucnepeus S, (oTpaxaiowas Bnms-

HWe cryYaiHbIX akTopoB) onpepdernsieTcs co crenexbto ceoboabl f, = (N — 1)k

u 2
, 5
SO = lik

Ecrn no kputepuio KoxpeHa runotesa o6 ogHOpoaHOCTH ancnepcuii oTeepraeTcst G(1— §)6, < Gpagys TO HEOBXOAM-
MO YBEINYUTE YUCIO M3MEPEHNI NPU KAXKAOM MEPONPUATUN.

4 dopmurpoBaHue BbIBOOOB

OueHKy yBeNnWYeHUsi NN yMEHbLLEHUS] BXOHbIX CUTHAMNOB, NPONOPUMOHANBHBLIX HANPSPKEHWIO, TOKY U MbINEYHOCY U3
anekTpounbTpa, B pe3ynbTate NPoOBEAEHHOTO MEPONPUSTUA NPOBOAAT cneaylowmm obpasom.

4.1 OnpegensioT gUCNEPCUIo CpegHUX 3HAYEHNIA BXOAHOTO CUrHana 4o v nocne npoBefieHnst Meponpusitui

1 &+ 0
S2-__S'(A -A)Y,
1 N_,];( J )

_2A
raeA = % — cpeaHeapudMeTUUHecKkoe 3HaUeHUe BbIMUCNEHHBIX CPEAHNX 3HAYEHUI BXOAHOIO curHana [o npoeege-
HUS1 MEPONPUSITUA U NOCHNE KAXA0ro MEPONPUSITUS, KOTOPbIE CPAaBHUBAKOTCS.
4.2 o kputepuio Puiepa cpaBHMUBaIOT Aucnepcmn S, n S,
2
Si

?g’

F pacy =

rae yncno crenexen ceoboabl S, cootBetcTByeT f;= k— 1, ans Sg OHO YKa3aHo Bblle.

YpoBEHb 3HAUUMOCTN  BbIOGMPAIOT paBHbLIM Unu mexee 0,1.

Mo Tabnuuam kBaHTUNEl pacnpegenenus ®uwepa onpegensioT F(1 — Q). .6,
Ecrm F(1 = Q)46n < Fpaces TO HA AAHHOM YPOBHE 3HAUMMOCTH IMnoTe3a 06 0AHOPOAHOCTH IMCTIEPCHIA CPEAHUX 3HaYe-
HUI BXOOQHOIO CUrHana oTBepraeTcsi, M Nory4YeHHble U3MePEeHUsi BXOAHbLIX CUTHANoOB 06ycnoBneHbl NPoBEAEHHBIMU MEPOTT-

PUSITUSIMK, @ HEe BINUSIHWEM CIy4anHbIX (hakTopoB M HA06OPOT.
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