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[arta eBegeHna 2014-02-15

NMPEOUCIIOBUE

Llenn, ocHOBHble MPUMHUMMbLI M MOPSAOK NPoBeAeHMsT paboT MO MeXrocyaapCTBEHHOW cTaHAapTU3auuu YCTaHOBMEHbI
TOCT 1.0-92 "MexrocygapctBeHHass cuctema craHgaptudauum. OcHoBHble  nonoxenus" un [OCT  1.2-2009
"MexrocygapcTBeHHasi cuctema cTaHgaptusaumu. CTaHgapTbl MeXrocygapcTBeHHble, MnpaBwuila W pekoMeHZauuMu Mo
MeXrocyaapCTBeHHOW cTaHAapTusaumu. MNpasuna pa3paboTku, NPUHSATUS, NPUMEHEHUS!, OOHOBMEHUSI U OTMEHbI"

CBeaeHuA o cTaHpapTe
1 NOArOTOBJIEH ABTOHOMHOW HEKOMMEPYECKOW HaLMoHanbHon opraHmsauunen "Ex-ctaHgapt" (AHHO "Ex-ctaHgapt")
2 BHECEH degepanbHbiM areHTCTBOM MO TEXHMYECKOMY perynupoBaHuto n metponorum (Pocctangapt) (TK 403)

3 MPUHAT MexrocyaapCTBEHHbIM COBETOM MO CTaHAapTU3aumumM, METPONOrMN 1 cepTudmkaumnm ( NpOToKoNn OT 6 HOAGPA
2002 r. N 22)

3a NPpUHATUE CTaHOapTa nporofiocoBanu:

KpaTtkoe HanmeHoBaHwue cTpaHbl | Kopg ctpaHbl no MK CokpalleHHoe HaumeHoBaHue
no MK (MCO 3166) 004-97 (MCO 3166) 004-97 | HaUMOHaNBLHOrO opraHa no cTaHgapTM3auun

ApmeHusi AM MwuHakoHOMUKKM Pecny6nmkn ApmeHnst
benapycb BY loccTangapt Pecnybnukn Benapych
KasaxcTtaH KZ lNocctanpgapt Pecnybnuvkm KasaxctaH
KblprbiactaH KG Kblprelactangapt
MonpoBa MD Mongosa-CtaHgapT
Poccuickaa ®epepaums RU PocctaHgapTt
TapxukncrtaH TJ TapkukctaHgapT

4 Mpukasom PeaepanbHOro areHTCTBa N0 TEXHUYECKOMY PErynmpoBaHnio U MetTponoruun ot 29 Hos6psa 2012 . N 1874-ct
MexrocyaapcTBeHHbli ctangapt TOCT 30852.20-2002 BBegeH B OENCTBME B KadeCTBE HaLMOHAmNbHOIMO CcTaHgapTa
Poccuiickon ®egepaunn ¢ 15 cbespans 2014 r.

5 HacTtosawui ctaHgapT COOTBETCTBYET TpeboBaHNsM MexayHapoaHbIx ctaHgaptos IEC 60079-7* Electrical apparatus for
explosive gas atmospheres - Part 7: Increased safety "e" (3nektpoobopynoBaHue B3pbiBo3aluiLieHHoe. YacTb 7. 3awmTta
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BMaa "e") B yactm TpeboBaHWMA MO TPEKUHTY U3OMSILMOHHBIX MaTepuarioB, MyTAM YTEYKM U 3neKTpuyeckum 3asopam, |IEC
60112:1979 Method of definition of comparative and proof solid insulation tracking indexes in the moist environment (Metoza
onpeaeneHns CpaBHUTENBLHOIO U KOHTPOMbHOrO MHAEKCOB TPEKMHIOCTOMKOCTU TBEPALIX 3NEKTPOU3ONSALMOHHBLIX MaTepuanos
BO BIIaXKHOW cpefe) B YacTU MeTOAOB MCMbITaHUA Ha TPEKMHITOCTOMKOCTb.

* ﬂ,OCTyI’I K MeXOyHapOoOHbIM U 3apy6e>+<Hb|M OOKYMEeHTaM, YNOMAHYTbIM B TEKCTe, MOXHO MNONy4uTb, OGpaTI/IBLIJI/ICb B
Cnyx0y noaaepxkn nonb3oparenen. - I'Ipmmeanme nsrotoButens 6asbl JaHHbIX.

CrangapT noarotoBneH Ha ocHoBe npumeHeHns TOCT P 51330.20-99

6 BBEJEH BIEPBbIE

UHpopmayus 06 uaMeHeHUsIX K HacmosiweMy cmaHdapmy rybrukyemcsi 8 exxe200HOM UHGDOPMayUOHHOM yKa3zamerse
"HayuoHarnbHble cmaHdapmebl”, a meKcm U3MeHEHUU U [OornpasoKk - 8 EXEeMECSHHOM UHGOPMaUUOHHOM yKalamerse
"HayuoHanbHbie cmaHOapmbl". B cnyyae nepecmMompa (3aMeHbl) unu  OMMEHbI Hacmosiueso cmaHdapma
coomeemcmaeyoujee ysedomreHue b6ydem orybriuKo8aHO 8 eXeMeCsYHOM UHGhOpMayUOHHOM yka3zamerse "HayuoHarbHbie
cmaHOapmai". Coomeemcmaeyoujasi UHbopMayusi, yeedoMiieHUe U meKCmbl pa3Mewarmecs makxe 8 UHGOPMayUuOHHOU
cucmeme oblezo nob308aHUst - Ha oguyuansHom catime @edeparnibHO20 azeHmemea o MexXHU4YeCKoMy pe2ysiupo8aHUio U
mempornoauu 8 cemu VIHmepHem

BBEOEHUE

HacTosawuin ctaHgapT BXOAWUT B KOMMMEKC MEXIOCy4apCTBEHHbIX CTaHOapTOB Ha B3pbiBO3aLUMULLEHHOE U PyOHUYHOE
anekTpoobopyaoBaHne, paspaboTaHHbIX TexXHUYECKMM KOMMTETOM Mo cTaHgaptu3auum TK 403 "O6GopymoBaHue pans
B3pbiBOONacHbIx cpeq (Ex-obopynosaHue)".

B yactn TpeboBaHuiA kK TPEKMHIOCTONKOCTM U ONpeaeneHns nyTen yTeyek n aNeKTpuydecknx 3a3opoB HACTOSLNA CTaHOapT
COOTBETCTBYET MexayHapogHomy ctaHgapTy IEC 60079-7 "OnektpoobopyaoBaHue B3pbiBo3allmeHHoe. YacTb 7. 3awuTa
Bnaga "e", a B YaCcTu MeTod0B UCNbITaHMI Ha TpeknHroctonkocts - IEC 60112:1979 "MeToq onpeneneHns CpaBHUTENBHOMO U
KOHTPOMNbHOIO MHAOEKCOB TPEKMHIOCTOMKOCTM TBEPAbIX SMNEKTPON3ONALMOHHBIX MaTepmUarnoB BO BriaxHomn cpege”.

Mpu paspaboTke HacTosAWEro craHgapTa Obinv  yyTeHbl creuududeckMe YCnoBus SKCniyaTaumum  pPyAHUYHOMO
3MeKkTpooGopyaoBaHNs B MOA3EMHbIX BblpaboTkax LWaxT, OBYCrOBMEeHHbIE MOBLILEHHON BIAXHOCTbIO, TEMNEPaTypHbIMU
pexvmamMu, pexuMmamu paboTbl OTAENbHBIX BUAOB 31EKTPO0OOPYA0OBAHUS.

1 OBJIACTb NPUMEHEHUA

Hactoswun CTaHOapT pacnpocTpaHAeTCcA Ha pyagHU4HOe 3ﬂeKTp0060py,EI,OBaHVIe N ycrtaHaBnnBaeT TeXHUYEeCKne
TpeﬁoBaHMﬂ K TBeEpAbIM 3NEKTPOU3ONALUMOHHbIM  MaTepuanam - nnactu4eckuMm Maccam (TepMOpeaKTVIBHbIM n
TepMOI'IJ'IaCTVI‘-IHbIM), TepMopeaKTUBHbIM CMOJflaM MU KoMnayHaam, CIOUCTbIM NiiacTukam, 3IeKTpokepamMuke, cnioadaHbiM U
acbecToBbIM mMmaTtepuanam, K 3N1IeKTpon3onALMOHHbIM AeTandam n C60p0‘-IHbIM COEUHEHUAM, K KOHCTPYKUMSAM 9NeKTpUYecKom
n3onauummn, npuMeHaembiM B PyAHUYHOM SJ'IeKTpOO60pyﬂ,OBaHI/IM, npeagHasHa4eHHOM O51A NoA3€MHbIX Bblpa60TOK waxTt, a
TakKkKe yCTaHaBIMBaeT Tpe6OBaHMFI K NYTAM YTEYKM M 3IIIeKTPUYEecKUM 3as3opam, MeTodaM UCMbITaHUs 3NeKTpU4ecKomn
n3onauun.

CTtaHgapT He pacrnpoCTpaHseTCa Ha 3MeKTPOM3ONALMOHHbIE MaTepuansl, AeTanu n cbopoyHble eanHULbl, paboTatoLme B
arpeccuBHbIX cpefax (B akKyMynsiTOpHbIX BaTapesix, akkymMynatopax W T.n.), B crneuuanbHbiX ycnosusx (B oboroykax nop
OaBreHneM, BaKyymMe UNu anerase u T.N.), @ TaKke Ha 3MeKTPOoU30nsILUMOHHbIE MaTepuarnsl, AeTanM u cOopoYHble equHULbI
PYAHUYHOTO 3NeKTpoobOopyAOBaHUSA, ANS KOTOPOro TpeboBaHMSA MO M30MsuUMM, NYTSIM YTEYKU U SNEKTPUYECKMM 3asopam
pernamMeHTMpoBaHbl B APYrMX CTaHgapTax (HanpuMep, B CTaHAapTe Ha B3pblBO3aWWTy BuAa ¢ WM B cTaHgapTe Ha
B3pbIBO3aLUNTY BMAA "MckpobesonacHas anekTpuyeckas uens").

TpeGOBaHMH HacTodALWlero craHgapTa ABnATCA o6a3aTenbHbIMU.

2 HOPMATUBHBbIE CCbIJIKU
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B HacTosLeM cTaHAapTe UCNonb30BaHbl CChINKU Ha criefylowue MexXrocyAapCTBeHHble cTaH4apThl:

TOCT 4647-80 Nnactmaccel. MeToq onpegeneHus yagapHow BaskocTy no LWapnu

TOCT 9359-80 Macchl npeccoBoYHbIE KapbaMuao- U MenammHodopManbaerugHele. TeXHUYECKME YCITOBUS

FOCT 10315-75 MaTtepwuanbl 9neKTpoM30onsaLnoHHbIe TBepable. MeToabl onpeaeneHuns BnaroCTOMKOCTU N BOAOCTOMKOCTH

OCT 10345.1-78 Matepuanbl 9NeKTPOU3ONSAUNOHHbIE TBepable. MeTog onpedeneHnMss CTOMKOCTM K OEUCTBUIO
3ANEeKTPUYECKOM AYrn Manoro Toka BbICOKOro HamnpsbkeHus

OCT 10345.2-78 Matepuanbl 9NeKTpoOM3ONSAUNOHHbIE TBepable. MeTog onpedeneHnMs CTOMKOCTM K OEUCTBUIO
3ANEeKTPMUYECKOn Ayrn NOCTOSAHHOrO TOKa HU3KOro HanpsikeHus

FTOCT 14254-96 (MOK 60529-89) CteneHu 3awwmThl, 06ecneunBaemble obonodkamu (Kog IP)

OCT 15150-69 MawumHbl, Npubopbl U Apyrne TEXHUYEecKue usgenus. VICnonmHeHus Onsg pasnuyHbiX KINMMaTU4ecKux
parioHoB. Karteropuu, ycrnoBusi akchryaTauuu, XpaHeHUst U TPaHCMOPTUPOBAHUS B 4acTU BO3AEWCTBUS KMMMaTUYECKUX
daKkTopOB BHELLHEN cpeabl

TOCT 15963-79 WM3penus anekTpoTEXHUYECKMe ONs PalioHOB C Tponuyeckum knumatoM. OOwue TexHudeckune
TpeboBaHMs U MeToAbl UCMbITAHWIA

TOCT 16962.1-89 (MOK 68-2-1-74) W3penus anekTpoTexHuyeckme. MeToabl MWCMbITAaHUA Ha YCTOMYMBOCTb K
KNMMaTU4eCKUM BHELLHUM BO3AEMCTBYIOLWUM dhaKkTopam

FTOCT 21341-75 Nnactmaccel u 360HMT. MeToa onpeaenennst TENNOCTOMKOCTH No MapTeHcy

[OCT 27473-87 MaTepuanbl anekTponsonsuMoHHble TBepable. MeToa onpeaeneHnss cpaBHUTENbHOMO U KOHTPOSLHOIMo
WMHOEKCOB TPEKMHIOCTOMKOCTU BO BNaXHoOW cpeae

MpumeyaHune - Mpu MOML308AHUU HAcCMOSWUM cmaHAapmoM uesiecoobpasHo nposepums Oelicmeue CCbITOYHbIX
cmaH0apmoe 8 UHhopMayUOHHOU cucmeme 06Le20 Mob308aHus - Ha oghuyuansHoM calime ®@edepanbHo20 azeHmemeaa o
MexHUYeCcKoMy peaynuposaHuro U Memposioauu 8 cemu VIHmepHem umu no exe200Ho u3dasaeMoMy UHGOPMaUUOHHOMY
ykazamemo "HayuoHanbHble cmaHOapmel”, komopbil ony6aukogaH Mo cocmosiHUo Ha 1 siHeapsi mekywezo 200a, U o
coomeemcmayrolWUM BbilyCKaM exXeMeCsYHo u30agaeMo20 UHGOPMAaYUOHHO20 yKkazamens 3a mekywuld 200. Ecnu
CCblIOYHBID ~ cmaHlapm  3aMeHeH  (U3MeHeH), mo npu  Mofb308aHUU  HacmoswuM cmaHOapmom  credyem
PyK0B0OCME08aMBLCS 3aMEHSIIOUUM (U3MEHEeHHbIM) cmaHOapmomM. ECru CCbifIoYHbIl cmaHdapm ommeHeH 6e3 3aMeHbl, Mo
ronoxeHue, 8 KOMopoM OaHa CCbifIKa Ha Hee2o, MPUMEHsiemcs 8 Yyacmu, He 3ampaausarowieli amy ccbiiKy.

3 ONPEQOENEHUA

B HacTosiwem CTaHOapTe NpUMEeHA0T cneayowmne TepMmnHbl C COOTBETCTBYOLLIMMIK onpeaeneHnsamMn.

3.1 nyTb yTeuku: KpaTtyaiiluee paccTosiHue Nno noBEepXHOCTW 3NEKTPOU3OSSILMOHHOIO MaTepuana mexay TokoBeayLwnMm
YacTsiMM pasHOro NoTeHUMana unm mMexay TokoBeayLel 1 3a3eMIEHHON YacTblo aNekTpoobopyaoBaHUs.

3.2 aneKkTpuyeckni 3asop: Kpatuanwee paccTosiHue no BO3ayxy Mexay HEM3OonMpoBaHHLIMKM TOKOBEOYLLMMMW YacTAMM
pasHoro noTeHumana unn Mexay Hem3onMpoBaHHOW TOKOBEAYLLEN 1 3a3eMMEHHBIMU YacTMU 3NEKTPOOOopyaOBaHNS.

3.3 TpekuHr: lNocnegoBaTenbHoe obpas3oBaHMe TOKOMPOBOAALMX MOCTMKOB, KOTOpble (DOPMMUPYIOTCS HA MOBEPXHOCTM
TBEPLOro 3NeKTPOU3ONALMOHHOIrO MaTtepuana BCreacTBMEe COBMECTHOMO AENCTBUS SMEKTPUYECKOro HaMpshKeHUs U Hanu4ius
3arpsi3HEHU Ha ero NOBEPXHOCTM.

3.4 anekTpu4yeckas apo3usa: V3HalumBaHMe U30MSLUMOHHOIO MaTepuana nog JeNCTBMEM ANEKTPUYECKMX paspsaoB.

3.5 cpaBHUTeNbHbLIN MHAEKC TpekuHroctomkoctn (CUT): YucneHHoe 3HAYeHMEe MaKCMMarnbHOro HarnpsikeHus B
BONbTax, Npu KOTOPOM MaTepuan BbiaepxkuBaeT Bo3aerctame 50 kanenb anekTponuta 6e3 oGpasoBaHnsl TPEKUHTA.
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MpumeyaHue - Kaxxgoe 3HaYeHne ncnbitatensHoro HanpsikeHnss 1 CUT gomkHo 6biTb kpaTHO 25.

3.6 KOHTpOﬂbeIﬁ UHOEKC TpeKMHFOCTOFIKOCTVI (KMT) YncneHHoe 3HaveHne KOHTPOJ1IbHOIoO Hanps>XeHuma B BOJbTax,
Nnpu KOTOPOM MaTepuan BbloepXmnBaet Bosgencteme 50 kanenb aneKkTponnta 6es O6pa3OBaHI/IF| TPEeKuUHra.

3.7 cBOGOAHLIN AOCTYN NapoBo3AyLWHOW cpeabl: [ocTyn napoBO34yLUHOW cpeabl U3 WChblTaTeNbHOW Kamepbl BO
BHYTPb 060/104KM MCTbITYyeMoro obpasua 6e3 NpuHyauTenbHOro HarHeTaHust.

4 TEXHWHECKUE TPEBOBAHUA
4.1 PygHn4HOE 3neKkTpoobopyaoBaHne MOXET MMETb ABa YPOBHS nsonauuu - 1 unm 2.

OnekTpoobopyaoBaHne ¢ n3onsaumen YpoBHSA 1 OOMKHO ObITb paccunTaHo Ans paboTbl MPUM OTHOCUTENBHOW BIAXXHOCTU
okpyxatowlen cpegpl (98+2)% (¢ koHaeHcauuwewn Brarn) npu Temnepatype (35+2) °C u cooTBeTcTBOBaTh TpeboBaHMAM
HacTosiLLero cTaHaapTa.

OnekTpoobopyaoBaHne C U30MSAUMEN YPOBHS 2 OOMKHO ObITb paccuynTtaHo Ans paboTbl MPpUM OTHOCUTENBHOW BIAXXHOCTH
okpyxatowlen cpeabl (98+2)% npu Temnepatype (25+2) °C u cooTBeTCTBOBaTb TpebOBaHUSIM CTaHAApTOB Ha U30NAUMIO

n3genui obLlero HasHa4YeHus.

3nekTpoobopyaoBaHWe, NpefHasHavyeHHoe Ans paboThl B YroNbHbIX LWaxTax, 4OMHKHO MMEeTb YPOBEHb U3onsumun 1.

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HopMaTMBHO-NPABOBLIX Y HOPMATUBHO-TEXHUYECKUX
[OKYMEHTOB


http://docs.cntd.ru/

FOCT 30852.20-2002 3GnektpoobopynoBaHue pygHnyHoe. M3onsauus, nyTn yTeuku 1 arneKkTpuyeckme 3a3opbl. TexHudeckne TpeboBaHns u Metoabl UCTbITaHUI
FOCT om 29 Hosibpsi 2012 2. Ne 30852.20-2002

Crtpanuua 5

4.2 Tpe6oBaHMA K 3NEKTPOU3ONALMNOHHLIM MaTepuanam

421 3J'IeKTpOVI3OJ'IFILI,I/10HHbIe mMartepuvansl, NPUMeHsieMble A5 U3rOTOBMEHNA aeTanen pyaHU4HOro 3]'IeKTp0060py,D,OBaHVIFI, No TPEKUHTOCTOMKOCTU LOSMKHbI COOTBETCTBOBATb

OZHOI 13 rpynm, ykasaHHbIX B Tabnuue 1.

Tabnuua 1 - ConpoTUBNEHNE TPEKMHIY U3ONALNOHHBIX MaTepmanos

Mpynna cuT WcnbiTaTenbHoe Konun4yecTtBo Kanenb, HE MeHee
TPEKUHIOCTOMKOCTH HanpsbkeHune, B
a - 600 100
6 500 500 50
8 375 375 50
2 175 175 50
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B Tabnuue 1 npuBeeHa knaccudmkaLums 3neKTpom3onsiumMoHHbIX MaTepuanos no CUT, onpeaensiemomy cornacHo FOCT
27473. HeopraHunyeckune M30msiLMOHHbIE MaTepuanbl, HanpMMep CTEKNO U KepaMuKa, He NoOABEPraTCcs TPEKUHTY, MOSTOMY UX
3HayeHuss CUT moryT He onpeaenaTbes. OHM YCNOBHO OTHECEHDI K rpynne a.

I'IpmmepHaﬂ KJ'IaCCVIq)VIKaLLI/IFI N30MAUMOHHBIX MaTtepuarioB no rpynnam TpeKVIHFOCTOVIKOCTI/I npuBegeHa B NpuUiioXxXeHmm A.

He ponyckaeTcs npyMeHeHne rmrpoCKONUYHbIX AUSMNEKTPUKOB, MMeLMX BriaronornoweHve 3a 24 4 ( TOCT 10315) 6onee
2% (wudpbep, Mpamop, ApeBecuHa U T.n.).

4.2.2 DOneKkTpou3onsuUOHHbIE MaTepuanbl Ons AeTanew, KoTopble B npouecce paboTbl 3nekTpoobopyaoBaHus MoOryT
noasepraTbCs BO3AENCTBUIO Ay NepeMeHHOro Toka, A0MKHbl UMeTb AYrocTonkocTb B cooTBeTcTBMM ¢ TOCT 10345.1.

[lyrocTONKOCTb 3MEKTPOU3ONSILIMOHHBIX MaTepuarnoB AN AeTanei, NOABEPXEHHbIX B npouecce paboTbl BO3OENCTBUIO
QYT NOCTOSIHHOIO TOKa, AOIMKHA oTBeYaTh TpeboBaHmam TOCT 10345.2.

4.2.3 MexaHnyeckune XapaKTepUCTukn TeepabiX 3N1€KTPON30NALUNOHHBIX MaTtepunarnos, BJIMAKOWNX Ha NUX (bYHKLI,VIOHaJ'IbeIe
CBOWCTBa, HanpuMmep nNnpo4YHOCTb N TBEepAOCTb, AOJIKHbI rapaHTUpoBaTb UX paﬁOTOCI’IOCO6HOCTbZ
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a) Npu Temnepartype He MeHee YeM Ha 20 °C Bbile MakcMMarnbHOW TeMnepaTypbl, 4OCTUraeMon Npu HOMUHaNBHOM pexume paboTbl, HO He MmeHee 80 °C, nnu

6) AN M30NMpPOBaHHbIX OGMOTOK NS BHYTPEHHel NMpoBoAKM U AN kabenen, cTauMOHapHO MOACOEAMHEHHbIX K 351eKTpoo6opyaoBaHuio, - Npu MakcumaribHoW Temnepatype,
BO3HMKAIOLLEN B HOMUHASNILHOM pexume paGoThbl.

YpaapHas BaskocTb No FOCT 4647 normkHa 6bITh, Kk/M 2, HE MeHee, AN MmaTepuarnos:

- KepaMuyecKknx 3
- MNACTUYECKNX MACC, CIIOUCTbIX MMACTUKOB, NIUTbIX CMOJT M KOMMNAyHO0B 4
- N30NSLUMOHHBIX A5 U3rOTOBINEHUS COeAUHUTENEN INEKTPUYECKMX 7

[okymeHT coxpaHeH ¢ noptana docs.cntd.ru — anekTpoHHoro oHaa us 6onee 25 000 000 HOpMaTUBHO-NPABOBBIX Y HOPMATUBHO-TEXHUYECKUX LOKYMEHTOB


http://docs.cntd.ru/document/1200020900#7D20K3
http://docs.cntd.ru/

FOCT 30852.20-2002 3OnektpoobopynoBaHue pygHuyHoe. M3onsaumns, nyTn yTeukun 1 arneKkTpuyeckme 3a3opbl. TexHudeckne CtpaHuua 8
TpeboBaHUsi U MeToAbl UCMbITAHUIA
FOCT om 29 Hosibps 2012 2. Ne 30852.20-2002

[etann u“3 CcNOUCTbIX MNNACTUKOB AOSMKHbl MOKPbIBATLCSA HErMIPOCKOMUYHLIM JIAKOM C  XOPOLUMMU  aAre3noHHbIMU
CBOMCTBaMW.

ﬂeTaJ’II/I N3 CIOUCTbIX NIaCTUKOB HE [OOoMnyCKaeTCcda noaBepraTtb MEeXaHN4ecKom Harpyaske, BbI3blBalOLLEN paccrioeHne
maTtepuana.

TennocTonkocTb NnactMmacc no MapteHcy (FOCT 21341) pomkHa 6biITb He MeHee YeM Ha 20 °C Bbiwe nx HanbonbLuen
pabouer Temneparypsbl.

4.2.4 N30nauMOHHbIE YacTu, M3rOTOBIIEHHbIE N3 NSIACTMAcChl MW NMAacTuH, B KOTOPbIX MOJIHOCTbIO UIN 4YaCTUYHO yaaneH
I'IOBerHOCTHbII7I CNoWn, [AOJMKHbI NOoKpbIBaTbCA U3ONAUMOHHbIM J1akOM, WMeLWMM 3Ha4vyeHune CUT He Hwmxe, uyem
I'IepBOHa‘-IaJ'IbeIVI cnon. 31o TpeGOBaHVIe He pacnpoCcTpaHAEeTCA Ha MaTtepuarbl, Y KOTOPbIX CHATVE NMOBEPXHOCTHOrO CJ10A HE
OKasblBaeT BNMAHUA Ha 3HaveHme CUT wnn Tpe6yeMble 3Ha4YeHuA nyTe|7| YTEYKN obecneynBatoTCs apyrmumm 4actdamu, He
noaBep>XXeHHbIMU TakoMy BO34ENCTBUIIO.

425 [etanu, W3roToBNeHHble nUTbeM MOA4 [JaBneHWeMm, nocrie wusBredeHus u3 QopMbl OOSMKHbI  COXPaHATb
MOBEPXHOCTHYIO MIIEHKY, MO KOTOPOW MPOXOAMT MyTb yTeudku, 6e3 noBpexaeHui. B cnydyae HapylleHus NneHku OOMKHO
BbINOMHATbLCA TpeboBaHue 4.2.4.

4.2.6 JonyckaeTcs NpYMEHEHME 3NEMEHTOB 3MeKTpoobopyaoBaHMs o6Lero Ha3HadeHus (getanen, cOOPOYHbIX eanHuL,
GrNOKOB M YacTel) Npu pa3meLLeHnn ux B koprycax (06onoukax), MMeRLLMX 3almTy OT BHELUHMX BO3AENCTBUIN He Huxke IP54, n
co6nIoaEHNN OOHOMO U3 CrieayHLWMX YCIOBUIA:

a) anekTpudeckas M3onsuMs BCTpaMBaeMbIX SMEMEHTOB SIBMSETCA TPeKMHroctonkow cormacHo 4.2.1 (6e3 yveta
TpeboBaHWM K MYTAM YTEUKM);

6) BcTpavBaemble OAHO(A3HbIE 3MEMEHTbI PA3MELLAIOTCS Ha U30MSAUMOHHBIX MaHensix, nnarax, noAcraBkax W T..,
oTBevawLmx TpeboBaHuam 4.2-4.3.

D,J'IFI PYyAHNYHOIoO HOpMasibHOro SﬂeKTp0060py,D,OBaHI/IF| nonyckaetcd npuMmeHeHme 3reMeHTOB 06u.|,ero Ha3Ha4YeHuna B
TPONMM4YEeCKOM UCMOJTHEHNN oe3 COﬁJ'IIOﬂeHI/IFI Tpe6OBaHI/Il7I, N3INOXEHHbIX B HACTOALLEM MYHKTE.

4.2.7 ,D,OI'IyCKaeTCFl npuMeHeHne 3J1eMEHTOB 3HeKTpOO60pyﬂOBaHI/I$| o6u.|,ero Ha3Ha4YeHund, Uucnosrb3yemMblX B Uendax
aBToOMaTuM3auum, ynpaBsrieHUA n 3allinTbl (Bbll'lpﬂMVITeJ'IeVl, KOHOEeHCaTopOoB, pe3nCTopoB, OCBETUTENIbHbIX N CUTHAlbHbIX NnaM,
pagunonamn, pene, ne4vyatHbIX nnat T.I'I.) C AOMNOJSTHUTENBbHON 3alnTON nX oT NPOHUKHOBEHNA MblNTN N BOAbI (Hanpl/lmep, npu
NOMOLLUNM 31TaCTUYHbIX MPOKIanok, 3annBKOK KOMMNayHOOM Ui repMeTukomMm n T.I'I.). D,J'Iﬂ nevyaTHbIX NnaT B Ka4vyecTBe 3allUTbl
[onyckaetcd npMMeHeHne MU3oJNAUMOHHBLIX JTaKOBbIX I'IOKprTI/II7I C OONOJSTHUTENBHOM 3alMTON OT MEXaHU4YEeCKNX I'IOBpe)K,EI,eHI/IIZ
npn noMoLun 3alllUTHbIX KOXYXO0B, LWWTKOB, Neperopogok 1 T.M.

B atom Cny4yae nedvaTtHble niaTbl BbINOJHAKT MO Tpe6OBaHI/IF|M, npeobaBideMblM K 3]'IeKTpOO60py,EI,OBaHVII'O o6u.Lero
Ha3Ha4YeHus.

4.2.8 [lonyckaeTcsi NpUMEHEHNE 3NEKTPOM3MEPUTENBHBIX NPMOOPOB 06LLEro HasHaYeHUs NPU YCNOBUN UX pa3MeLLEHUS B
060nouKke co CTeneHblo 3almThl He Hke IP54. BonbsTmeTpbl, Nogkntoyaemble K TpaHcdopmaTopam Hanpsbkennst go 100 B, n
amMnepMeTpbl, NoAKNyYaemMble Yepe3 TpaHcopMaTopbl TOKa, MOryT ObiTh pa3melleHbl B obornoyvkax ¢ nbor aonycTumMon
CTeneHblo 3alUnTbl OT BHELLIHMX BO3OENCTBUMN.
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4.3 Tpe6oBaHMUA K NYTAM YTeUYKU U INIEKTPUYECKUM 3a3opam

4.3.1 3Ha4yeHus nyTen yTeYKkn 3aBUCAT OT BEJTUYUHBI paﬁoqero Hanpsa>XXeHuna, ConpoTuUBIIEHUA TPEKUHTY SNMEKTPOU3ONALMOHHOIo Mmatepuana u I'IpO(*)VIJ'IFI €ro NoBepxHOCTU. OnuHa
nyTemn yTeukn Mexay TOKOBeAyLUMMN YacTaMU, a Takke Mexay TOKOBeAyLLMMN YacTAMM U 3a3eMITEHHbIM KOPyCOM JOSTKHa ObITb HE MeHee yKasaHHOW B Tabnuue 2 n NPUHNUMATbLCA No

JIMHEVHOMY HaMpPsKEHUIO.

Tabnuua 2 - lnvHa nyTen yTeukn n anekTpnyecknx 3a3opos

CpepnHee kBagpaTU4HOE 3HaYeHue OnvHa nyTen yTeyku ang rpynn 3AnekTpuyeckni
Hanps>XeHUs nepemMeHHoro unm 3ANEeKTPOU30NAUNOHHBLIX MaTepuanos, MM 3a3op, MM
NMOCTOSIHHOTO TOKa
(cm. npumevanve 1), B
rpynna matepuana
a 6 8 e

10 (cM. npumedaHue 2) 1,6 1,6 1,6 1,6 1,6
12,5 1,6 1,6 1,6 1,6 1,6
16,0 1,6 1,6 1,6 1,6 1,6
20,0 1,6 1,6 1,6 1,6 1,6
25,0 1,7 1,7 1,7 1,7 1,7
32,0 1,8 1,8 1,8 1,8 1,8
40,0 1,9 2,4 3,0 3,5 1,9
50,0 21 2,6 3,4 3,8 21
63,0 21 2,6 3,4 3,8 21
80,0 2,2 2,8 3,6 4,0 2,2
100,0 24 3,0 3,8 4,2 24
125,0 2,5 3,2 4,0 4.6 2,5
160,0 3,2 4,0 5,0 6,0 3,2
200,0 4,0 5,0 6,3 7,0 4,0
250,0 5,0 6,3 8,0 8,5 5,0
320,0 6,3 8,0 10,0 12,0 6,0
400,0 8,0 10,0 12,5 16,0 16,0
500,0 10,0 12,5 16,0 20,0 8,0
630,0 12,0 16,0 20,0 25,0 10,0
800,0 16,0 20,0 25,0 30,0 12,0
1000,0 20,0 25,0 32,0 35,0 14,0
1250,0 22,0 26,0 32,0 35,0 18,0
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1600,0 23,0 27,0 32,0 35,0 20,0
2000,0 25,0 28,0 32,0 40,0 23,0
2500,0 32,0 36,0 40,0 50,0 29,0
3200,0 40,0 45,0 50,0 65,0 36,0
4000,0 50,0 56,0 63,0 80,0 44,0
5000,0 63,0 71,0 80,0 100,0 50,0
6300,0 80,0 90,0 100,0 125,0 60,0
8000,0 100,0 110,0 125,0 160,0 80,0
10000,0 125,0 140,0 160,0 180,0 100,0

MpumeyaHus

1 HomnHanbHoe paboyee HanpshkeHne MOXET NpeBbllaTh 3Ha4YeHus, npuBeaeHHble B Tabnuue, Ha 10%.

2 VIHOeKC TPEeKMHIOCTOMKOCTM AN U30NSILMOHHBIX MaTepuarnos, NPpMMeHsieMbIX B M3Aennsx, paboTatowmx npm
HanpsbkeHuax oo 10 B, He onpeaenseTcs.

3 nyTI/I YTEYKM W 3IreKTpuHeckne 3a3opbl O5id ToKOoBeayLUnX yacTen, Haxogswmxca noa pas3fiM4HbIM
Hanps>xeHnem, HeO6XO,lJ,I/IMO Bbl6|/|paTb nexoga ns OonbLUero 3Ha4yeHus Hanps>xeHua.
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4.3.2 TokoBegylumMe 4acTu (3a MUCKMOYEHMEM OOMOTOK SMEKTPUYECKMX MAaLUWH), KOTOpPbIe MOKPbITbl NakoM, 3Marbio,
OKCMOMPOBaHbl WNU MMEIKT aHanorMyHyto obpaboTKy, paccMaTpuBalOT Kak HEW3ONMUpPOBaHHbIE NPU onpedeneHun nyTtei
YTEUKM.

nyTVI YTEYKN, KOTOpPbIe NpepbiBalOTCA MeTalJiM4eCKMMn 4actdaMu, HEe HaxogdWwuUMncda nopn HanpsXeHuewm, LOOJTKHbI
Bbl6|/|paTbCF| no OgHOMY y4acCTKy C OOHOKpaTHbIM UK OBYM y4acCTkaMm C 1,25-KpaTHbIM 3Ha4YeHneM, yKkasaHHbIM B Ta6nmue 2.

MpumeyaHue - YyacTku n3onsumm LUMPUHON MeHee 3 MM He YYUTbIBatoT.

I'Ile onpeneneHnn Nyt ytedkn cnenyet yudnTbiBaTb BO34YLWHbIE 3a30Pbl TOJTIBKO 6onee 3 mm.

4.3.3 Tyt yTeukn Mexay TOKOBeayLUMMMW YacTsMW pasfvyHbiX MOTEHLMANoOB AOSMKHbI COOTBETCTBOBATb 3HAYEHUSIM,
ykasaHHbIM B Tabnuvue 2.

4.3.4 Mpu BbINONHEHUM pebep M KaHaBOK Ha MOBEPXHOCTU 3MEKTPOU3ONSLMOHHBIX AeTanew AonyckaeTcsl NpuHUMaTh
bonee HU3KME MUHMMArbHblE 3HAYEHWUst MyTel YTEeYKU, COOTBETCTBYKOLIME Ooree BbLICOKOW Tpynne TPEeKUMHIOCTONKOCTU
(Hanpumep, 6 BMECTO 8), NpU YCMNOBUU, YTO:

a) peﬁpa Ha NOBEpPXHOCTU UMEKT BbICOTY HE MEHee 3 MM K1 TOJWKMHY, COOTBETCTBYHLLYIO MEeXaHN4eCcKomn MPOYHOCTU
maTtepuana, npy MMHMMaribHOM 3Ha4YeHun 1 Mm;

6) KaHaBKM Ha NOBEPXHOCTU UMEIDT rMyOUHY 3 MM U LUMPUHY HE MeHee 3 MM;
B) pebpa, BbICTYNbl 1 KaHaBKW yAarneHbl OT TOKOBEAYLUMX YaCTeN HAa PACcCTOSIHUE HE MEHEE 3 MM.

I'IpmmeanVle - BbICTyrIbI Hag NoBEpPXHOCTbIO U yrny6neH|/|;| B NOBEPXHOCTU pacCcMaTpmnBardT COOTBETCTBEHHO KaK pe6pa
NN KaHaBkn HE3aBNCMO OT UX reomeTpmquKon d)OprI.

nyTVI YTEeYKN OOJIKHbI onpenenAaATbCA C y4eTOM NpuroXxeHnd bnu TaGJ’II/ILI,bI 2.

nyTVI YTEYKM OOJIKHblI HaXO0OUTbCA MO BO3MOXHOCTU HE B OAHOW MNOCKOCTU, YTO MOXET ObITb OOCTUTHYTO BbINOJIHEHUEM
3aKPYIMEeHHbIX pe6ep, KaHaBOK, BbICTYNOB, CTYMNEHEK, PacnosioXXeHHbIX TakKuMm o6pa30M, YTOObI MCKMOYNTL HenpepbIBHOCTb
OTJTOXXEHHOro Crnos nbinn. Pap,myc 3aprrneH|/||7| OOJKeH ObITb HE MeHee 0,5 mm.

4.3.5 ﬂ,J'II/IHa nyTn yTe4ykn AOnd ToKoBeayLlnX yacten no NOBEPXHOCTU 3NEKTPOU3ONALNOHHbIX netanen, 3anuTbixX
TBEepAerLWnM 3JN1eKTPOU3OJNTAUMOHHBIM MaTtepuarnom (TepMOpeaKTI/IBHbIM KOMMayHOOoM, CMOJ'IOVI) nnn norpyxeHHbiXx B Macrno,
AOJIKHa ObITb He MeHee NOMOBUHbI 3HaYeHun, YKa3aHHbIX B Ta6n|/|u,e 2.

4.3.6 [OnuHa nyTM yTEYKM MO MOBEPXHOCTM M3ONALUMM XUIbl Kabemns UM MOHTaXHOro MpoBOAA, ranbBaHWUYECKU
CBSI3@HHOrO C cunoBow uenbto 77 £ 1140 B, Mexay HeU30onMpoBaHHLIMU UX YACTAMU U 3a3EMMEHHBIMU YacTAMU 0DOMNOYKM UMK
kabens (Hanpumep, B 9KpaHMPOBAHHOM Kabene - ANnHa MyTU YTeYKU Mexay HEM3ONMPOBaAHHOM YaCTbH XUIbl U SKPAHOM) He
OOMKHa ObITb MeHee MOMyTOpaKpaTHOro 3HAYEeHWUs! ANWHbI MYTU YTEYKW, yKa3aHHOW B Tabnuue 2, Ansi COOTBETCTBYHOLLEN
rpynnbl MaTepuanoB. [Ins MaTepuanoB HETPEKUHIOCTOMKUX MyTb YTEYKM AOMKeH OblTb He MeHee nonyTopakpaTHOro (a ans
uenen Ha HanpsbkeHne 1140 B - ogHOKpPATHOrO) 3HAYEHWUst ANWHbI MYTUM YTEYKM, YKka3aHHOro B Tabnuue 2 ons maTtepuarnos
rpynnbl 2.

4.3.7 WN3onaunoHHble getanu OTAEeNbHbIX TOKOBEAYLIMX YacTel AOSKHbl ObiTb BbIMOMHEHbI Kak OAHO Lernoe Whm
MeXaHWYeCKN PaBHOMPOYHO cKreeHbl. CKNeeHHble AeTanu CYMTAT Kak OAHO Lernoe, ecriv TOKM YTeYKU NPOXOAAT Mo WX
BHELLHEeW NoBepPXHOCTM (CM. pucyHkn 6.11 1 6.12).

KneeBble coeguHeEHUs OOMKHbI pacnonaraTbCs Tak, YTOObI UCKMOYanacb BO3MOXHOCTb NMPOXOXAEHUS] BOOMb HUX TOKOB
yTeykn (cMm. pucyHok B.13). [lonyckaeTcs pacnonoxeHve KreeBblX COeAWHEHUN BAOMb NyTEN YyTeYku Mnpu YCrioBuUW, YTO
KNeswun coctaB UMeeT TPEKUHIOCTOMKOCTb HE HMKE TPEKMHIOCTOMKOCTU CKrevBaeMbIX geTanen u coeguHeHne BbINOMHEHO
3ano4numuo C NOBEPXHOCTLIO AeTanen 6e3 pakoBuH, B3QyTUIA, TPELLUH U T.4.

4.3.8 [lonyckaeTcs CTbIKOBKA U3OMSALUMOHHBIX AeTanew, HenoABWXKHbLIX OTHOCUMTENbHO Apyr Apyra, 6e3 cknevBaHus. MNpu
3TOM CTbIKM HE CUUTAKT MPOBOOHWKAMMW, €CfM CTbIKyeMble AeTanu HaxoOdATCsl B JOMONTHUTENbHOM OBONOYKE CO CTENeHbio
3alnTbl OT BHELUHUX BO3AEWCTBUA He Hmke 1P54 M NoBepXHOCTU CTbIKOB AOCTYMHbI AN YCTPAHEHUS 3arpA3HEeHUn npu
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I'IpOd)VIJ'IaKTI/NeCKI/IX OCMOTpax.
I'Ipmmeanme - |-|YHKT He pacnpoCTpaHAeTCA Ha n3ondaunto mexay TokoseayuwmmMmm n 3a3emMIeHHbIMN YacTaMN.

4.3.9 OnekTpuuyeckue 3a30pbl MeXOy TOKOBeAyLUMMMW 4acTsaMU OOSMKHbI COOTBETCTBOBATb 3HAYEHMSIM, yKa3aHHbIM B
Tabnuue 2.

aﬂeKTpVNeCKVIe 3a30pbl  onpenendrT Kak d.)yHKLI,I/IIO pa6oqero HanpsxxeHunda, OroBoOpeHHOro wu3rotoButenem
O60py,EI,OBaHVIF|. B Cnyyae, Korga o6opyn03aH|/|e paccynMTaHoO Ond Auana3oHa wunn and HEeCKOJIbKMX HOMUHarbHbIX

Hanp9|>|<eH|/u7|, Bbl60p ANEKTPNHEeCKnxX 3a30p0OB OCYLLECTBIIAKT NO MakCMmMmaribHOMy 13 3HaYeHUn.

aﬂeKTpVNeCKVIe 3a30pbl MeXxay TokoBeaAyLWNMU YacTaMn 1 3a3eMIeHHbIM KOpnyCoOM LOJTKHbI BbI6VIpaTbCF| no J'II/IHeIZHOMy
HanpsA>XeHuto.

Mpu onpeaeneHun BENNUYUHBI ANEKTPUYECKOTo 3a30pa HEOOXOAMMO PYKOBOACTBOBAThLCS pucyHkamun .15 n b.16.
4.3.10 TyTK yTeuKkn 1 3neKTpU4ecKne 3asopbl B NPOLIECCE 3KCMyaTaLun 3NekTpoobopyaoBaHNsSt HE LOIMKHbI CHUXKATLCS
H/XXE HOPMWPOBAHHbIX MO4 BO3OENCTBMEM MEXaHWYECKMX Harpy3oK, HarpeBa, BuOpauui, COTPSICEHUMIR, a Takke

ANeKTpoanHaMn4eCcknx yCI/IJ'IVIIZ, BO3HUKAKOLWNX NMPUN KOPOTKNX 3aMbIKaHUAX.

5 METO[bl UCMNbITAHUA

5.1 WcnbiTaHusi pyaHUYHOrO  3MnekTpoobopydoBaHUS MO  HacTosILEeMy CTaHZapTy MpOBOASAT aKKpeaUTOBaHHbIe
ucnblTaTenbHble OpraHM3auMuM C LEenbl MPOBEPKUM COOTBETCTBUSI 3MEKTPOU3ONSALMOHHBIX MaTepuanoB M KOHCTPYKUWNA
N30nAUMKN TpeboBaHNSIM TPEKMHITOCTOMKOCTU U CTOWKOCTU K BO3AEWCTBUIO BITAXXHOCTM BO3AyXa.

5.2 OnpegeneHne TPEKMHIOCTOMKOCTH

5.2.1 OnpegeneHne TPEKUHIOCTOMKOCTM - B COOTBETCTBUM C TpeboBaHuamu [OCT 27473 no mMeToAauke, NpUBEOEHHON B
5.2.4 HacTogwero ctaHgapTa.

MeToa ocHoBaH Ha onpeaenieHMn HanpshkKeHusi, Mpu KOTOPOM MOCHe HaHeCeHMs1 Ha MoBepPXHOCTb obpasua 50 unu 100
Kanenb anekTponuTa He HabnogaeTca obpasoBaHne TpekuHra u rmybuHa 3po3uun He NpeBbiaeT 2 MM, U NpeaHasHadYeH ans
Knaccndukauum TBEpAbIX AMEKTPOU3ONALMOHHBIX MaTepranos no rpynnam.

5.2.2 UcnbiTyemMbi obpa3seL

Ha obpa3sue MOXHO ucnonb3oBaTth 06O NITOCKUIA Yy4aCTOK C AOCTATOYHOM NMOBEPXHOCTbIO, YTOOLI BO BPEMSI UCTbITAHUS
3NEKTPONMT HEe MOT CTekaTb C KpaeB obpasua. PekomeHayoTCa NiocKkMe y4acTkm pasmepoM He meHee 15x15 mm. TonwmHa

obpasua gomkHa bbITb He MeHee 3 MM; ee 3anucbiBatoT B MPOTOKONE UCMbITaHWNA.

Mpy wncnblITaHUM MOKPLITUI MNOCNeHNEe OOIPKHbI HAHOCUTLCS Ha MeTarnIM4eckyld MOANOXKKY (NnacTuHy) pasmMepom
100x100 mm.

TonwmHa NoKpbITUSA AOMMKHa ObiTb HE MeHee 3 MM.

lMoBepxHOCTb 06pasua gomkHa ObiTh: YMcTor 6e3 Mbinu, rpsasv, cnefoB nanbLeB, CMasku npecc-popMbl, Macra unm
OpYrvX 3arpsisHUTenen, KoTopble MOryT MOBMWATE Ha pe3ynbraTbl UCNbITaHW. Heobxoaumo cobrnogartb OCTOPOXHOCTb Npu
ounctke obpasua, 4TOObl yCTpaHUTb HabyxaHue, pasMsryeHve, 3HauuTenbHOe MOoBpeXAeHWe MOBEPXHOCTU Wnu apyrue
HapyleHusa matepuana. MeToanka o4nCTKU AOMkHa ObITh Yka3aHa B NMPOTOKONE UCMbITaHUMA.

Mepen ncnbiTaHneM o0bpasubl OMKHbI ObiTb BblAepXaHbl B TeYeHne 24 4 B HopmanbHbix yenosusix no FOCT 15150.

5.2.3 UcnbiTaTenbHaa annaparypa

5.2.3.1 Gnekmpodsi

[lBa nnaTWMHOBLIX 3NEKTpoda C MPSIMOYroSibHbIM MOMNEPEYHbIM cevdeHneM 5xX2 MM, oouH KoHel cpesaH nog yrrom 30°
(pycyHok 1). CpesaHHbIl Kpar A0oMKeH OblTb Cnerka 3akpyrieH.
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1 - NNAaTUHOBBIN ANEKTPOL; 2 - MeAHbIN YANUHUTENb
PucyHok 1

OneKkTpoabl AOMKHbI OblTb YCTAHOBMEHbI CUMMETPUYHO B BEPTMKANbHOW MIIOCKOCTU, CYMMAapHbIA Yron Mexay HUMM
JomkeH ObiTb paBeH 60°. MNMOBEPXHOCTM CPe30B 3MEKTPOAOB AOMKHbI ObiTb BepTUKanbHbIMK U yaaneHsl Apyr OT Apyra rno
NOCKOW ropu3oHTanbHOM NoOBEPXHOCTM obpasua Ha (4,0+0,1) Mm (pucyHok 2). HakmmHoOe ycunue Kakgoro anekTpofa Ha
noBepXxHOCTb 0bpasua gomkHo coctaenaTh (1,00£0,05) H. Cxema ycTaHOBKM anekTpoAoB Ha obpasLe nokasaHa Ha puUCyHke 3.

Mpumeyanne - Korga gnst MoaenupoBaHnst YCroBuii paboTbl BMECTO NIaTUHbI MCMOMb3YHT Kakon-nMbo apyron metansn,
€ro yKasblBaloT B NPOTOKONE UCMNbITaHUIA. [Mony4eHHble Npu 3ToM pedynbTaTthl He crieqyeT o6o3HavaTb CUT unu KUT.

a0-40

3 - onopa; 4 - koHew, KanenbHUUbl; 5 - o6pasel

PucyHok 2

® [

=1 / A\

1 - NNaTUHOBbLIN 3NEKTPOA; 2 - MeOHbI YONuHUTENb; 3 - onopa; 4 - KoHew, KanenbHuubl; 5 - obpasel; 6 - n3onaunoHHas
TpybKa; 7 - rpy3

PucyHok 3 - Obpasel ucnbiTaTeNbHOro YyCTpoOMCTBa

5.2.3.2 UcnbimamernbHas uerb

K anektpogam cnefyeTt npuknagbiBaTb CMHycouganbHoe HanpsbkeHune vactoton 48-60 'L, nameHsoweecs B npegenax
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100-600 B. MoLHOCTb UCTOYHMKA NUTaHUS fomkHa ObiTh He MeHee 0,5 kB-A. OcHOBHas cxema nokasaHa Ha pUCyHke 4.

T

K1.1 1

1 - BbIKItoMaTerNb; 2 - UCTOYHUK NepemeHHoro Toka Ha 100-600 B; 3 - sawuTHoe pene; 4 - nepeMeHHbI pesucTop; 5 -
anektponbl; 6 - obpaseL

PucyHok 4 - Obpasey ucnbitaternbHOM CXeMbI

lMepeMeHHOE COMpPOTMBIEHNE MO3BOSMSET YCTaHaBNMBATb TOK MEXAY KOPOTKO3aMKHYyTbiMKM anekTpogamu (1,00,1) A,
HanpsbkeHWe Ha BONbTMETPE NpY 3TOM He JOIMKHO CHmkaTbes 6onee yem Ha 10%.

3awmTHOE pene B UcnbiTatenbHom cxeme bygeT cpabaTbiBaTh, korga Tok 0,5 A unu 6onblue OyaeT npotekatb B TeYeHne
2c.

5.2.3.3 KanenbHuya

[MoBEPXHOCTb MeXQy 3NeKTpogaMu CMayvMBaloT KannsiMu UCnbITaTeNbHOro pacteopa ¢ uHtepBanamu (3015) c. Kannu
OOJDKHbI NagaTh B cepeauHy paccTosHus Mexay anekTpogamm ¢ BbicoTbl 30-40 mm. Macca kannu gormkHa 6biTb 25+ Mr

I'Iepen KaXablM UCNbiITaHUEM urny unn gpyroe npmcnocoﬁneHme Ona nogayn Kanesb oYMwaroT U BbiMyCKakoT 4OCTAaTO4YHOE
KOnn4ecCcTBO Kanersib, 4YTObbLI 0B6EcneYnTb npaBuUIibHYKO KOHUEHTPaUuuto UCnbiTaTtelibHOro pacrteopa.

MpumeyvaHns
1 Korga ucnbiTaTenbHbIi pacTBOpP OCTaeTCs Ha WUrfe fnocne UCMbITaHus, UcrnapeHwe noBblwaeT KoHueHTpauuwo. 5-20
Kanenb, B 3aBUCUMOCTU OT MPOMEXYTKA BPEMEHW MeXAy MUCMNbITaHUAMU, OObIMHO AO0CTATOYHO, YTOObI ydanuTb Mbyo

XUAKOCTb C MOBbILUIEHHOW KOHLIEHTPaLUuen.

2 [1ns ycTaHOBMNEHUs pa3mepa Kanenb Heobxoaumo, Y4Tobbl B 1 CM 3 XnakocTu Bbino He MmeHee 44 n He 6onee 50 kanens.
Pa3mep kanenb nepnognyeckn npoBepsioT.

3 B kauecTtBe kanenbHuLbl MOXHO MCMOSb30BaTb nrny ot wnpuua HapyXHbiM AUnaMeTpom 0,9-1,1 mm co Cpe3aHHbIM noa
npAMbIM YoM KOHLIOM.

4 B oTaenbHbIX Criydasix OTKIIOHEHMS OT MPUHATOrO MHTEepBana nodayu kanenb +5 ¢ MOryT NMOBNUATbL Ha pesynbraThl.
Torga fomkHO BbITb YCTaHOBMNEHO OTKIOHEHME 1 C.

5.2.4 UcnbiTaTenbHbIM pacTBoOp

Pacteop A: (0,100£0,002)% no macce xnopuga ammoHus ( IH,4C1) B AUCTUNNUPOBAHHOW UMK AEUOHM3NPOBaHHON BOAE.
YpaenbHoe conpoTtusneHne npu (23+1) °C coctaensiet (395+5) Om-cm.

Pacteop B: (0,100£0,002)% no macce xnopuaa ammonus u (0,500+0,002)% no macce cynbdoHaT-HaTpUnankun-
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HadTaneHa B OUCTUIIIMPOBAHHOW MMM OEWOHU3MPOBAHHOW Bofde. YOenbHoe conpoTtueneHue npu (23+1) °C cocraBnser
(17045) Om-cm.

PaCTBOp A aBngeTcs npeano4vTuTenbHbIM.

B kavecTBe Gonee arpeccvBHOIO 3arps3HsIOLLEro BellecTBa NpuMeHsloT pactesop B. [Ons obosHayeHus pactBopa B
nocne 3HayeHunss CUT n KUT cnegyeT ctaButb 6yksy "M" (Hanpumep, CUT 250M).

Korga wcnonb3yloT gpyrve pactBopbl, a He pactBopbl A 1 B, 9TO ykasblBalOT B MPOTOKOME WCMbITAHURW, npu4em
pesynbTatbl He o6o3HavaT CUT unu KAUT.

I'Ipl/lmeanme - O6pasoBaH|/|e TOKONpPOBOOALWNMX MOCTUKOB YCKOpPAETCA NpU CHWXEeHUU YyaernbHOro conpoTuBIieHUA
pacTteBopa un 3aBUCUT OT XUMUYECKOMN npupoabl ncnbiTatesibHOro pacTteopa.

5.2.5 MeTtoguka
5.2.5.1 Obwue mpeboesaHusi

UcnbiTaHne npoBogAT Ha obpasuax, 3aluleHHbIX OT CKBO3HSIKOB, MpU OKpyxatwwen Ttemnepatype (23+5) °C.
3arpssHeHVe 2NeKTpo4oB MOXEeT MOBMAWATb Ha pesynbraTbl WUCMbITAaHWA, MO3TOMY MX crnefyeT ouduwaTb nepeq KakabiM
UCnbITaHUEM.

MCHbITyeMbIe 06pasu,b| yCTaHaBJIMBaKT Ha MEeTann4eckon unuM CTEKNSHHOW noACTaBKke Takum o6pa30M, YTOObI
ncnbityemaa noBepxHOCTb Obina FOpI/I3OHTaJ'IbHOl7I, ad HaXNMHOE yCuJime CKOLUEHHbIX KOHLOB oboux aneKkTpoaoB Ha O6p339L|,
paBHO HOpMVIpOBaHHOIZ BeJl1M4nHe.

PaccTosiHne mexay anekTpofamu MpOBEPSIOT; SMeKTpoabl AOMMKHBI MMETb XOPOLUMIA KOHTAKT ¢ obpasuom. Ecnu kpas
3NEeKTPOAOB MOABEPINIMCL 3P03MKM, UX CrNiedyeT BOCCTAHOBUTL. VcnbiTaTenbHoe HanpsbkeHue BbiOupaoT M3 uHtepBana 100-
600 B, kpaTHoe 25, n conpoTUBMNEHNE PETYNNPYIOT TakuM 06pa3om, YTOObI TOK KOPOTKOrO 3aMblKaHUsl Obin B YCTAHOBIEHHbIX
npeaenax. lNMocne 3Toro Kannu anekTponnTa HaHOCAT Ha NOBEPXHOCTbL obpasLa 4o Tex Nop, Noka He NPON3oMaeT 3aMblKaHus B
pesynbTate obpa3oBaHMs TOKOMPOBOASLLErO MOCTMKA UMK Noka He ByaeT HaHeceHo 50 kanens.

3amblkaHne OUKCUPYOT B TOM criydae, korga Tok 0,5 A unm Gonblue NpoXoAMT MO TOKOMPOBOASALLEMY MOCTUKY MEXAY
3neKkTpoAaMmM Ha NnoBepxHOCTM obpasua He MeHee 2 C U1, credoBaTenbHO, NPUMBOAWT B AEeNCTBUE 3alUUTHOE perne, Unu ecnu
obpasey 3aropaeTcsa 6e3 cpabaTbiBaHWs 3aLLMTHOMO pere.

MpumeyvaHns

1 Ecnu Ha ogHom 06pasue npoBOAAT HECKOJ1bKO NCMbITaHWMN, HeOﬁXO,D,VIMO MNPUHATbL MEpbl K TOMY, yToOblI MecTa
NCNbITaHUIN GbInn OOCTaTO4HO yaaneHbl Apyr OT apyra n He 3arpAa3HAanncb Obl 6pr3FaMI/I COCEAHNX UCTbITaHUN.

2 Ecnn onopa wucnblTaTteribHOro yCTpOVICTBa (CM. PUCYHOK 3) MeTannuyeckasi, OoHa [OoikHa ObiTb BKMNHOYEHA B
NCMNbITaTel1IbHYK CXeMy O5d q)VIKcaLI,I/II/I 3aMblKaHuA, BbI3BAHHOIO 3po3|/|e|7| o6paaLLa.

3 Tak kak BO BpemMA WUCMNbITaHNA MOryT BbIOENATbCA AO00BUTbIe UM CUJNIbHO NaxHywue rasdbl, peKkoMeHOyeTCA
npeaycMmoTpeTb Mepbl And nx ©esonacHoro yAoaneHu4.

5.2.5.2 OnpedeneHue cpagHUMeIbHO20 UHOEKCa mpeKuHaocmoukKocmu

YCTaHaBNUBAKT HaMNpsbkeHWe Ha BbIOPaHHOM YPOBHE U MPOBOAST UCMbITaHME A0 TexX nop, noka He Gyaet HaHeceHo 50
Kanernb Wy Moka He NPoOU3onaeT 3amblkaHus. [TOBTOPSAIOT UCNbITAHWE Ha APYrUX y4acTkax npu 6ornee BbICOKOM HaMpsiKeHuu
0O Tex nop, noka He OydeT yCTaHOBMNEHO MaKCUMMAIbHOE HanpshKeHue, Npu KOTOPOM He MPOUCXOoOUT 3akopauyuBaHust npu 50
Kannsgx Ha MATM ydacTkax MCnbiTaHusi. YMCcrnoBov BenuMUMHOWM 3TOro HanpsbkeHust 6ynetr CUT, Hanpumep CUT 425, npu
YCIOBUW, YTO HanpsikeHue, CHWkeHHoe Ha 25 B, He Bbi3biBaeT 3akopayuBaHusa npu 100 kannsx npu McnbiTaHUM Ha NATU
HOBbIX y4yacTkax. HekoTopble matepuanbl He OTBe4YalT nocrnegHemy TpeboBaHuio. [Ansg 3TMx MaTepuanoB YCTaHOBIEHO
MaKCUMaribHOEe HanpsbkeHue, Mpu KOTOPOM Kaxabli M3 nATM ydacTkoB BbiaepxuBaeT 100 nnv Gonee kanenb, U BENUYUHY
3TOro HanpsPKeHWs ykasbiBatoT gononHutensHo kK CUT, Hanpumep CUT 425 (375).

MpumeyvaHns
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1 Ecnu cBoncTBa matepmana HeU3BECTHbI, Ha4yarbHOE UCMbITaTENbHOE HaMpPshXKeHUEe OOIMKHO HaxoguTbCs B cepenuHe
ucnbiTaTenbHOro AnanasoHa, Hanpumep, 300 B. HanpspkeHue noebiwatoT, ecnv obpasel Bblaepxuaet 50 kanenb, wnu
yMeHbLLaT, ecnv obpaseLl, BeIXoOUT U3 CTposi A0 Bo3aencTBus 50 kanenb. M3amMeHeHne HanpsbkeHUst AOMKHO COCTaBnATh 25
B vnu 6biTe kpaTHbiM 20. MNpoLecc NpoAaormkalT A0 TeX Mop, Moka He OyaeT YCTaHOBIEHO HaMBbICLLEE HamnpshkeHwe, npu
KOTOpOM NsATb 06pa3LoB BblaepxmealoT 50 kanenb.

2 [ns GonblUMHCTBA MaTepuanoB HanpsbkeHue, npu KoTopom obpasel BblaepxuBatoT 50 kanenb 6e3 obpasoBaHWUs
NPOBOASALLEro MOCTMKA, SIBMSIETCA acMMMNTOTUYECKOW (yHKUMEN OT KonuyecTBa Kanenb. McnbiTanHme, npoBoavMmoe npu
HanpshkeHun, Ha 25 B Hwke makcMmanbHOro, npu Kotopom obpasel BbigepxuBaeT 50 kanenb, npeaHasHadeHo AN
NOATBEPXKOEHNS aCMMMNTOTUYECKOrO XO[4a 3TOM 3aBMCMMOCTU. Yem Oornblue OTKIOHEHUE HAMpPSHKEHWsl, MOJTyYeHHOe Mpu
nageHun 100 kanernb, Tem 6onbLUe OTKITOHEHUE 3aBUCMMOCTU OT aCUMMTOTHI.

3 lMpu uncnbiTaHNsaX € GOMbLUMMM HaMpPsPKEHUSIMW, Korda KONMMYEeCTBO Kanenb npeBbiwaet 50, mMoxeT npoucxoauTb
3aMblkaHVe (KOTOpOe MoKa3biBaeT 3allMTHOE pene), HO He B pesynbrate MpPOBOASLLUMX MOCTMKOB, Kak yka3aHo B 3.3, a B
pesynbTaTe HaKoMMeHWsi pacTBopa U 3arpsi3HEHUI B KaHaBKax MIu yrnyorneHnsx Ha noBepxHocTu. B aTom cnyyae npoBogsT
HOBbIE WCMbITAHUS WM yKas3blBalOT B MPOTOKOME WCMbITAHUIA, 4YTO HEBO3MOXHO MOMYy4YUTb HOPMasbHble pes3ynbraThl
NCbITaHUN.

5.2.5.3 KoHmpornbHoe ucrnbimaHue Ha mpeKkuHao0cmouUKocmb

Korga craHgapTel Ha TexHudeckue TpeboBaHUS K MaTtepuarnam, Ha anekTpoobopydoBaHMe unu gpyrue craHgapThbl
YCTaHaBMMBAKT TOJIbKO KOHTPOMbHOE WCMbITaHUE, €ro MnpoBoAsAT B COOTBETCTBUMM C 5.2.5.1, HO nMpu OgHOM 3agaHHOM
HanpsbxkeHun. Tpebyemoe konnyecTeo obpasLoB AoMmMkHO BeiaepxmBaTtb 50 unmn 100 kanenb 6e3 3akopadnBaHus.

PeKOMeHﬂyeTCﬂ NATb O6pa3LI,OB. MeHbLuee konmyecTBo O6p33LI,OB oroeapmearT B 0cobbIx chny4asnx.

MpegnovTntenbHbiMM MUCMbITATENBbHBIMKU HanpskeHuamu gasndttca 175, 250, 300, 375, 500 wnm 600 B. Ona KAT
peKoMeHAyeTCs CokpalleHHoe 060o3HayYeHme.

5.2.5.4 OnpedeneHue aposuu

O6pa3subl, He MMeoLLME TOKOMPOBOASALLMX MOCTMKOB, OYMLLAKOT OT 3arpsi3HEHUI UNWU NPUNUMLWKX NPOAYKTOB pacnaja u
MOMELLIAT Ha NNacTuHKy rmybuHomepa. MakcumanbHyo rmybuHy apo3um kaxaoro obpasua namepsitoT ¢ norpeHocTtbio 0,1
MM C MOMOLLBK Liyna guamMeTpoM 1 MM C 3aKpyrfeHHbIM KOHLOM. B MpoTokon ucnbiTaHuid 3anuMcbliBaOT MakcumarbHOe

3Ha4YeHne nNaTn I/I3MepeHI/II7I.

Ecnu ucnbiTannst npoBogaT cornacHo 5.2.5.2, apo3nio n3mepsitoT Ha NSt obpasuax, UCMbITaHHbIX MOA HanpshkeHUEM,
cooTBeTcTBYytOWMM CUT.

Ecnn ucnbiTaHus npoBoasaT B cooTBeTCTBMM C 5.2.5.3, 3po3nio nu3mepsitoT Ha obpasuax, KoTopble BblaepxusaioT 50
Kanenb Npv 3agaHHOM HanpsiKeHUMN.

MaTtepuan OTHOCMTCS K OQHOW M3 rpynmn no TPEKUHrOCTOMKOCTW, eCnu Npu 3adaHHOM HanpsbkeHun nocne nogaym 50
Kanenb 3MeKTponuTa BO BCEX MATU TOYKAX MCNbITyeMbIx 0O6pa3uoB He 0b6pa3yeTcs TPEKUHT, NPUBOLSALLMIA K BO3HUKHOBEHMWIO
KOPOTKOrO 3aMblKaHusi, U rMyOGUHa 3p03un He MPEBbLILLAET 2 MM.

Matepuan, He Bblaep>KaBLUUI UcnbiTaHui Npu 175 B, cnegyeT cuntatb HETPEKUHIOCTOMKUM.

Mo pesynbTaTtam ucnblTaHWMI yCTaHABNMBAIOT rpynmny aMeKTpou3onsunMoHHOro Matepuana cornacHo tabnuue 1.

5.2.6 MpoTokon ucnbiTaHUN

MpoTokon ncnbiTaHUn AOMKEH coaepaTb CreayoLLyo NHhopMaLmio:

1) onucaHue ncnbityemoro obpasua;

2) TonwumHy obpasua;

3) xapakTep NoBepXHOCTU:
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- noZBepranacb fv UCMbITaHWIO NOBEPXHOCTb 0OpasLa paHee, WnNndoBanach fn UCnbiTyemasi TOBEPXHOCTb;
- SIBMAAETCS N NOBEPXHOCTH NAKNPOBaHHOW;

- UIMEET NN NOBEPXHOCTb LiapanuHbl;

4) METOAUKN KOHAMLMOHUPOBAHMS U OYUCTKY;

5) meTann anekTpoaa, ecrnv UCnonb3yeTcs He NnaTuHa;

6) 3arpsisHsAOLWMIA pacTBOP, €CNN He Ucnonb3yeTcs pacteop A unu B;

7) CpaBHUTENbHBIN MHAEKC TpekuHroctonkoctn, Hanpumep "CUT 400", "CUT 400M" wunn "CUT 400 (350)", rnmybuHa
apo3un, Hanpumep "CUT 275-1,2", "CUT 275M-1,2" unn "CUT 275 (200)-1,2";

8) KOHTPONBHbIN UHAEKC TPEKNHIOCTOMKOCTMU:

- BblAepXuBaeT obpasel, UCMbITaHNe UMK BbIXOAUT U3 CTPOS MPU 3aJaHHOM HanpsbkeHUW, Hanpumep "BblOepXuBaeT npu
KUT 175" nnn "Bbixogut ns ctpos npy KUT 175M";

- BblgepXkvBaeT obpasel, UCTbITaHWE UNKN BbIXOOUT M3 CTPOS MpU 3aaHHOW rmyOuHe 3p0o3vMn 1 3aJaHHOM HanpsiXeHuw,
Hanpumep "BblaepxusaeT npu KUT 250-0,8" nnn "sbixogunt 13 ctpos npu KNUT 250M-0,8";

9) ecnu nepeuncneHns 7, 8 He MoryT ObiTb 3amnofHeHbl BCrieACcTBME BO3ropaHust obpasLa, 9To 0OTMevarloT B NMPOTOKose
WCMbITaHUN.

5.3 UcnbiTaHue Ha BO3geMCTBUE BNaXHOCTU Bo3ayxa

5.3.1 VicnblTaHusa pyaHUYHOro anekTpoobopyaoBaHMsl HA BO3OENCTBUE BNaXHOCTU Bo3ayxa npoBogat no FOCT 15963 kak
ONs 3nekTpoobopyaoBaHns, NpegHa3Ha4YeHHOro Ans paboTbl NPY OTHOCUTENBHOW BMAXHOCTW U TemnepaType, YKa3aHHbIX B
4.1, C y4eTOM U3MEHEHWNIA U AONOSTHEHWNIA, U3NOXEHHbIX B 5.3 HacTodLero cTaHaapTa.

5.3.2 BHyTpeHHVIIZ obbeM ucnbiTaTenbHOM KamMepbl OO0JTKEeH obecneynBaTb BO3MOXHOCTb nposeaeHnAa ogHOBPEMEHHbIX
NCnbITaHUN 06pa3LI,OB 3ﬂeKTpOO60pyﬂ,OBaHVIF| B KOnin4ecTBe, yKka3aHHOM B 5.3.6.

5.3.3 CkopocTb BO3AyLLHOrO NOTOKa B kamepe AormkHa coctaenaThb (4,5+0,5) m/c.

Mo cormacoBaHuto C MCMNbITaTENbHOM opraHmsaumeVl [onyckaetcda npoBOoAUTb UCMbITaHUA NMpuU CKOPOCTU BO34YLUHOIO
NOTOKa B KamMmepe, OT/INYHOM OT HpVIBeﬂeHHOVI.

5.3.4 BBOZHbIE YCTPOWCTBA B KaMepe AOMKHbl 06ecneunBaTh:
a) BKIOUYEHUE INEKTPUYECKON Harpy3kn Ha obopyaoBaHue;
0) McnbiTaHWe M3oNsaUUM 3NEKTPOOOOPYAOBAHNS NOBbLILIEHHBIM HaMPsSXKEHUEM;

B) U3MEPEHUE COMPOTUBIIEHNSA U30NSALMM Mexay haszamu, a Takke MeXZy CUMOBbIMU LIEMNSIMU U KOPMYCOM UCMbITYEMOro
3MneKTpoobopyaoBaHMS.

5.3.5 Cxema ansa w3MepeHWs COMPOTUBIIEHMSA U30MAUMM [OMKHa obecnevmBaTb BO3MOXHOCTb  M3MeEpeHUs
COMPOTMBIEHNS U30MNALMN UCTBLITYEMOro 3MeKTpoobopyaoBaHMsA NMOCTOSHHOMY TOKY, HanmOXeHHOMY Ha nepemeHHbin. Knacc
nNpubopoB, MCNoMb3yembiX ANA U3MEPEHUS HanpsPKeHUst U Toka, AOIMKeH OblTb He Hwpke: Mo nepemMeHHomy Toky - 4,0; no
NMOCTOSAHHOMY - 2,5.

ConpoTuBreHne uK3onaUMM  3NeKTpoObOpPYAOBaHUS, Kak MpaBuio, LAOMKHO OblTb M3MEPEHO MOCTOSIHHLIM TOKOM,
HanoXeHHbIM Ha nepemMeHHbIN. MNepeMeHHoe HanpsikeHWe AOMKHO ObiTb paBHO ha3HOMY HaNPsKEHUIO CETU, a MOCTOSIHHOE -
MaKCUMarnbHOMY orepaTUBHOMY HanpsPKEHUO annapaTa (pene yTeuyku), KOHTPONMPYIOLLEro YpOBEHb COMPOTUBMEHUS ceTel,
4ns paboTbl B KOTOPbIX NPefHa3Ha4YeHo UchbiTyemoe anekTpoobopyaoBaHuve. MNMprmepHasi cxema M3MepeHusi ConpoTUBIIEHUS
npuBeeHa Ha pucyHke 5.
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D1-D4 - gnogbl; Tp1, Tp2 - aBToTpaHcdhopmatopsl; Tp3, Tp4 - pasgenuTtenbHble TpaHcdopmatopsl; Mp1, Mp2 -
npegoxpanutenu; Q1, Q2 - tyménepsl; C1-C5 u C7 - GymaxHble koHaeHcaTopbl (unbTpbl); C6 - KOHOEHCATOop
anekTponuTnyecknn (puneTp); L1, L2 - ppoccenu (bunbtpsl); R1, R2 - BHyTpeHHee conpoTuBneHne BonbtmeTpa; U1, U2 -
n3MepuTenbHble BbIBOObI

PucyHok 5 - MpuHUMnuanbHas cxema U3MepeHnsi CONnpPOTUBIIEHUS U30NSLMKN 3NEKTPOOBOPYAOBaHMS MO METOAY HaNOXeHUs

Mpn Un3MepeHUsix CONPOTUBIEHUS W3ONSALUM  UCMBLITYEMOro 3reKTPoobopyaoBaHMsS [OMMKHbI OblTb  0GecneveHbl
Hagnexalume Mepbl Mo 3aluTe OT yTedek Ha BBOAAxX Kamepbl U UCMbITYEMOro usgenus (3kpaHMpoBKa, cneumanbHble MeToabl
nsmepeHuit 1 T.n.). Jonyckaetcsa NpoBOAUTb U3MEPEHNe COMPOTMBIEHNUS M30MNSALMU OPYrMMU MeToAaMu, Npu 3TOM LOSHKHO
OblTb NOATBEPXKOEHO COOTBETCTBME MW3MEPSEMbIX BEMNUYMH (KPOME W3MEPEHHbIX MEeraoMMeTPOM) CO 3HaYeHUsIMW,
NoNy4YeHHbIMM PEKOMEHAYEMbIM METOLAOM HANOXEHUSI.

5.3.6 [ns wucnbiTaHnn oTObMpaloT He MeHee Tpex obpasuoB M3Aenui JaHHOro Tuna M3 uucra ewe He ObiBLuMX B
akcnnyaTaumun. [Insg anektpogsuratenen n annapartos, 6rnu3kux no rabaputamMm U UCMOMHEHUIO, U3FOTOBMSIEMbIX OOHUM U TEM
Xe npeanpuatMem, no OOHOW TEeXHOMOrMU U C OOAMHAKOBOW KOHCTPYKUMEN M3ONSLMU, UCMbITaHUSA MOTyT ObiTb NMPOBEOEHbI
TONbKO Ha OOHOM W3 TUMOMCMONHEHWA. lMpu 3TOM HEeobXoAMMO Takke y4MTbiBaTb PEXMM paboTbl B COOTBETCTBMU CO
cTaHfapTamu Ha U3genus KOHKpeTHbIX TUNOB. Pe3ynbTaTbl UCMbITAHWUA PAcNPOCTPAHSIOT U Ha aHanorM4Hble TUMOUCMOSTHEHNS.

Mpu HeBONbLUMX CEPUSIX U ONbITHLIX MAPTUSIX MO COMMacoBaHMIO C UCMbITAaTENBHON OpraHn3aumen 4onyckaeTcs NPoOBOAUTb
UCMbITAHMS HA MeHbLUEM KornyecTBe 06pasLoB.

KpynHorabapuTtHble usgenus, KoTopble He MOryT ObiTb UCMbITaHbl B cOBpaHHOM BMAe, OOMyCcKaeTCsl MCNbiTbiBaTb MO
YacTAM MU UCNBITBIBATL Y3Nbl U AeTany B 0TAeNbHOCTU. TpeboBaHNs K NPOBEAEHMWIO UCMbITAHUIA AOIMKHBI ObITb COrnacoBaHbl
B KaX[JOM KOHKPETHOM Ccy4ae C UcnblTaTenbHon opraHm3aumen ¢ yyetom 5.3.1.

5.3.7 K wcnbiTaHusM [OMmkKHbl NpyMHUMaTbCA obpasubl  3nekTpoobopyaoBaHus, MpollefluMe NpUeMOo-caaTouHble
ucnbiTaHusa. Menkme HemcnpaBHOCTU MEXaHUYECKUX W INEeKTPUYECKMX YacTerd MOryT YCTPaHATbCA B MpoLecce MOHTaxa
n3genuin B UcnbitTatenbHOM KaMepe.

5.3.8 [JormxHbl BbITb NPUHATBEI Mepbl NO obecnevyeHnto CBOOOAHOIO AOCTyMNa MapoBO3AYLUHOW CPedbl UCMbITaTeribHON
Kamepbl BHYTpb OOOMOYKM MCNbITYEMOro anekTpoobopyaoBaHust 6e3 HapylleHus pabotocnocobHocTu obpasua. Pexum
obecneyeHns cBOOOAHOrO AOCTYNa NapoBO3AYyLLIHOW Cpeabl BO BHYTPb 060M0OYkM (yBENMYEHNE 3a30pOB 40 HE MeHee 3 MM Ha
dnaHuax, OTKPbIBAHWE KPbILIEK, CBEPIIeHNe OTBEPCTUA B OOONOYKEe AMaMeTpoM He MeHee 12 MM, ANUTENbHOCTb U T.M.)
OOIMKEH yCTaHaBNMBaTbCS B CTaHAapTax Uiy TEXHUYECKMX YCMOBUSIX HA 3OENUSA KOHKPETHbIX BUOOB.

HacTosiwme TpebGoBaHWs He pacnpoCTPaHSIOTCA Ha PyAHWUYHbIE NepeHOCHbIe NpUBopbl U YCTPONCTBA MHAMBUAYANBHOIO
MONb30BaHUs, KOTOpbIe He AOMKHbI BCKPbIBATLCS B LUAXTE.

5.3.9 Buabl 3awmTel, KOTOpble MOMyT MellaTb MPOBEOEHUI0 MCMbITaHUW (TennoBas, OT yTeyek M T.M.), AOIMKHbl ObiTb
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OTKJITHOYEHbI.

5.3.10 MNepep ycTaHOBKOWM B UCNbITaTENbHYIO Kamepy obpaseL BblAepXXMBaOT B HOpManbHbIX ycrnosusix no TOCT 15150
He MeHee CYTOK.

5.3.11 Wsgenua [OMKHbI yCTaHaBmMBaTbCA B Kamepe Ha noAcCTaBKaxX U3 BbICOKOKa4YeCTBEHHOro Wu3oNiAaLMOHHOIo
maTtepuana (Hanpl/lmep, d)TOpOI'IJ'IaCTa, OopraHn4eckoro crtekna un T.I'I.), o6ecneq|/|Balou.|,|/|x X N3onAumo OT Koprnyca KamMepbl U

[pyr OT Apyra.

5.3.12 WcnbiTyemoe usgenve ycTaHaBnuBaloT B KaMepe TakuMM o0pasoMm, YTOObI OTKPbITble KPbIWKM 0BGpasLoB wunu
oTBEpPCTUS B 060/104KaxX HAXOAUNCL HA CTOPOHE, NMPOTUBOMNOMOXHOWN HaNpaBNEHUO ABMKEHUS BO3AYLLHOIO NOTOKAa.

5.3.13 VicnbiTyemble U3nenust 3akpennsoT B kamepe Bo M3bexxaHue caMonpoM3BOSbHOMO NepemeLleHuns ux npu pabote
(BKMOYEHME Harpy3ku, pesepcupoBaHme 1 T.1.).

5.3.14 HenocpeOcTBeHHO Mnocrie YCTaHOBKM U3Oenuin B Kamepy MNPOBOAAT WUCMbITAaHUE 3MEeKTPUYECKOW MPOYHOCTU UX
M30N4aUMM NOBbILLEHHbIM HaMNpPs>KeHWeM B COOTBETCTBUM C HOPMATMBHOW AOKYMEHTaLMen Ha nsgenve.

Ecnn meTtoabl mcnbiTaHUA MNOBbILLEHHBIM HanpsxXeHnem nocrie yCTaHOBKU SHeKTpOOGOpy,D,OBaHVlﬂ nepeg coaden B
JKCrnnyaTaunio He YKa3aHbl, TO WCNbITaTeJibHOE HaNpdAXXeHne CHUMXaroT Ha 50% no CpaBHEHUK C HOPpMUPYEMbIMU
CTaHOapTamMu and n3genvin B COGpaHHOM Buae.

[HonyckaeTcs n3BnekaTb 06pasupbl U3 KaMepbl Ha BpeMsi, HeobxoAnMoe Ans MPOBEPKW 3NEKTPUYECKON MPOYHOCTY.
5.3.15 NcnbiTaHusa annapaToB ynpaBneHns 1 pacnpegeneHns anekTpu4eckon aHeprm HanpsxxkeHnem go 1140 B
5.3.15.1 NcnbiTaHua NpoBOAAT MO ANUTENBHOMY PEXUMY.

AnnapaTbl ynpaBsneHus 1 pacnpegeneHnst anekTpu4eckon SHeprum JOmKHbl NPOXOANTb UCTbITAHUS C pasrepMeTu3aunen
B cooTtBeTcTBMM ¢ 5.3.8, 5.3.15.2, 5.3.15.3. MNpu 3TOM fOonyckaeTcsi KpaTKOBpeMeHHoe, He 6oree 10 MWH, HapylleHue
UCNbITaTeNbLHOro pexunma.

5.3.15.2 Annapatbl ynpaBneHus, UMEILLNE SMEKTPUYECKYI0 OYyry Ha CWUMOBbIX KOHTakTax npu HopmarbHoOW paboTte
(nyckaTenu, cTaHUUM YynpaBreHWsl), OOIMKHbI MPOXOAWUTb WUCMbITAHWUS MPU KOMMYyTauMu Harpysku. Pexum kommyTaumm
yCTaHaBnMBaeTCH B CTaHOapTax UNn TEXHUYECKUX YCNOBUAX HA UCTbITaHUSA KOHKPETHLIX BUAOB.

5.3.15.3 AnnapaTbl ynpasneHus u pacnpefeneHuns 3NeKTPUYEcKOW 3Hepruv, He WMMeloLLMe 3NeKTpUYecKorW Ayrn Ha
CWITOBBIX KOHTaKTax Npu HopMarnbHoW paboTe (6e3nyroBble, 6ECKOHTAKTHbIE, BaKyyMHbIE M T.M.), @ TaKkke annapatbl C PyYHbIM
yrnpaBrneHneMm (aBToMaTUyYeCcKMe U HEaBTOMAaTUYECKMNE BbIKIIOYATENMW, KOHTPOMMEPbI, KHOMOYHbIE MOCTbI YNpaBneHus u T.0.),
UCMbITbIBAKOT ©6€3 Harpyskn. ATu annapatbl OIMKHbI MPOXOANUTb UCTbITaHWE Ha (PYHKLMOHMpoBaHune cornacHo FOCT 16962.1.
Pexxvnm paboTbl yKasaHHbIX annapaTtoB NpW UCMbITaHUU Ha (OYHKLUOHMPOBAHME [OOMKEH YKa3blBaTbCsl B CTaHOgapTax wunu
TEXHUYECKNX YCMNOBUSAX Ha N3AENNS KOHKPETHbIX BUAOB.

5.3.15.4 Ha 21 cyT ucnbiTaHuin kamepy NepeBOAAT Ha MOCTOSIHHBIA KIMMATUYECKMI pexuM: Temnepatypa (35+2) °C,
OTHOCUTENbHAsA BNaXHOCTb 92%-98%. OTOT pexxum NoAAepXuUBAOT B TEYEHUE CYTOK.

3a MUHUMAanbHbIN YpOBE€Hb COMpOTUBIIEHNA U30NAUMM  annaparta npuHMMarT CcpegHee 3Ha4YeHue akTUBHOIo
conpoTuBIeHnsa, sSMepeHHoe 3a nocnegHune 16 yacoB ncnbITaHUN.

5.3.15.5 VamepeHue conpoTuBneHus nsonsumm annapatoB Ha 1-20 cyT ucChbITaHWA NPOBOAAT HE pexe OAHOro pasa B
CYTKM, Ha 21 cyT - 4Yepe3 2 4. N3amepeHrne conpoTUBMAEHMS M30MNSAUMM NPOBOAAT HEMOCPEACTBEHHO nepen BKYeHWeM

oborpeBa kamepbl.

5.3.15.6 Nocne oeMOHTUPOBaHUA U U3BNEYEHUs annapaTa U3 Kamepbl NPOBOAAT BHELUHUA OCMOTP BCEX OCHOBHbIX Y3108
W geTtanemn Kaxgoro annapaTa.

5.3.15.7 AnnapaT gaHHOro TvMna CYMTaloT BblAEpXKaBLUMM UCMbITAHWUS Ha BO3AENCTBUE BIIaXXHOCTU BO34yxa Npu YCNOBUMU,
ecnu:

a) Bce oOpasubl annaparta ocTanucb paboTocnocOoOHbIMU (HE BO3HMKANO KOPOTKOrO 3aMblKaHWUS MeXOy CUMOoBbIMU
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uendamMmu, a Takke mexay CUioBbiMU LlenAMU 1 KOpnycom n T.I'I.);

6) MVMHUManbHbBIA YPOBEHb COMPOTUBIIEHUST U30NSLMM CUMOBbLIX LIENeri OTHOCMTENBHO Kopnyca annapaTa He CHU3UICS
Hxe 300 kOm, ang ctaHumi ynpaenerus - 350 KOM Ha KaXXabIl KOHTaKTOp;

B) HEe OTMe4YeHO pacTpecKknBaHune (I'IOFlBJ'IeHI/Ie MEeJKunxX n FJ'Iy6OKI/IX BOJ10CAHbIX TpeLLLI/IH) nnn pasmardyeHne nakokpaco4YHbIX
I'IOKprTI/IVI M NIIacTMacc U3oNsLMOHHBIX AeTanemn.

5.3.16 NcnbiTaHns acMHXPOHHBIX 3nekTpoaBuraTenent ¢ KOpoTKO3aMKHYTbIM PpOTOPOM HanpsixeHnem o 1140 B

5.3.16.1 lNepen nomeLLeHNEM B KamMepy 3NeKTpoaBuratenen B X 0OMOTKM YCTaHaBNUBAKOT HE MEHee YeTbipex TepMonap
B Haubornee HarpeBaeMbIX TOUYKax MO AAHHLIM TEMMEPaTypHOro nons oOMoTKM anekTpoasuratens. Tepmonapbl HaknagbIBaT
Ha M30MALMI0 1 HAa4EXHO U30MNUPYIOT OT KOpryca 3reKTpoaBuraTens Tak, YToObl HanMumne Nx He oTpaXxaroch Ha pesyrnsraTtax
UCMNbITAHUA M30MAUUM  NOBBILWEHHLIM HanpskeHueMm B cooTBeTcTBUM € 5.3.14. [JonyckaeTcda nNpOBOAWTL KOHTPOSib
TemnepaTtypbl ApYrMMn meTogamu.

5.3.16.2 NcnbiTaHWa NpoBOAAT MO YCKOPEHHOMY peXxunmy.

5.3.16.3 NMpu ncnblTaHNAX NPOBOAAT U3MEPEHUSA CONPOTUBIEHUSA U30NALMN TOKOBEOYLIUX YacTen OTHOCUTENbHO Kopnyca
n mexay daszamn. 3amepbl CONPOTUBIIEHUSA N30MNSALUMM MPOBOAAT HE pexe YeM Yepes 2 4 Ha 9 n 12 cyT NcnbiTaHUA N He pexe
YeM OAMH pas 3a LUKIT - B OCTalbHOE BPEMS.

5.3.16.4 Ha 9-e cyT ucnbiTaH1in Kamepy NepeBOAAT Ha NOCTOSIHHBIN KMMMAaTUYECKUI peXxuM npu TemnepaType (35+2) °C u
OTHOCUTENBHOW BRaXHOCTU BO3ayXxa 92%-98%. TOT pexvum nogaepxMBatoT B TEYEHME CYTOK.

5.3.16.5 Ha 10-e cyT ucnbiTaHM Tennosnarokamepy nepeBogsaT B KNMMaTUYECKUA PeXMM B cooTBeTCcTBUM C 5.3.16.2 1
BblAEPXMBAIKOT TakoW PEXMM B TeYEHUe CYTOK.

5.3.16.6 Ha 10-e cyTku wucnbiTaHWn B TevyeHue nocnegHnx 6 Y NPOBOAAT MPOBEPKY anekTpoasuratenen Ha
PYHKLUMOHMPOBaHMUE (MPU HOMMHAIBHbBIX HANpsKeHUM U Harpy3ke). [lonyckaeTcsa npoBeeHMe STUX UCTbITAHUIA BHE KaMepbl He
6onee yem yepe3 30 MVMH NOCME U3BMEYEHNST ANEKTPOABUraTENS U3 KAMeEpbI.

Mpn WCMbITaHMSX B KamMepe BMECTO MPOBEpPKM Ha (YHKUMOHMPOBAHME MpU HOMMHANbLHOW Harpyske [omnycKaeTcs
MPOBOAMTL MPOBEPKY B PEXMME PEBEPCUPOBAHUA UMM MEPUOAMYECKMX MYCKOB M OCTAaHOBOK (ECNM peBepcuMpoBaHue He
[IOMyCKaeTCs B COOTBETCTBMI CO CTAHAAPTOM Ha 3MEKTPOABUraTenu UCMbITYeMoro Tuna). PexumMbl peBepcupoBaHmns U Nyckos
[OMKHbI COOTBETCTBOBATL Haubomnee TsKenomy pexumy paboTbl, MpeaycMOTPEHHOMY CTaHaapTaMu Ha afekTpodsurateni
JaHHOro Tuna. Yactota peBepcUpoBaHUs OormkHa 6bITb Takoil, 4yToObl oBecrneyvBarncs nogbemM TemnepaTypbl 0BMOTOK
anekTpodBuUraTenei 4O MakCUMarnbHO JOMYyCTUMON B TeueHue He Gonee 45 MuH. 3a MakcUMarnbHO AOMYCTUMYHO MPUHMMAaOT
Temneparypy, kotopass Ha 10% Bbllle ANWTENbHO AOMYCTUMOW AN M30NAUMM OaHHOrO Knacca HarpesocTovkocTu. Koroa
Temnepartypa 06MOTOK 4OCTUraeT MakCUMarnbHO AOMYCTMMON, 3MeKTpoABMraTenb NepeKnoYaloT Ha paboTy BxonocTyto. MNocne
oxnaxaeHuss oBmoTok Ha 30% OT MakcumanbHO [OOMyCTUMOW TemnepaTypbl €ro BHOBb MEPEBOAAT HAa  PEXUM
peBepCcMpoBaHUs.

Mepen ncnbiTaHMeM Ha (PyHKLUMOHUPOBaHME 3aMepSoT CONPOTUBIEHWE N30MNALMK SNeKTpoaBuraTenen.

5.3.16.7 Tlocne ucnblTaHUA Ha YHKUMOHMPOBAHWE W3MEPSIOT COMPOTUMBIIEHWE U3oNAuMKM anekTpoasuratens. Ecnu
UCMbITaHUA Ha (YHKLMOHUPOBaHWE MPOBOAUIMUCL BHE KaMepbl, 3reKTpoABuraTteniu CHoea nomMewiarT B Kamepy. Kamepy
MepeBOAAT Ha MOCTOSIHHBLIA KNMMAaTUYeCKMA pexuM npu Temnepatype (35+2) °C u OTHOCUTENbHOW BRAXHOCTW BO3dyxa

(9743)%. OTOT pexxum BbIAEPXKMBAKOT B TEYEHME 2 CYT.

3a MUHUManbHbIN YPOBEHb COMPOTUBIEHNA U3ondaunn asuratend npuHnMaroT MeHbluee 13 ABYX YCpeOHEeHHbIX 3HaYeHUn
conpoTueBneHna 0o n nocrne d)YHKLI,VIOHI/IpOBaHVIH, N3MEPEHHOro COoTBeTCTBEHHO Ha 9mn12 CyT.

5.3.16.8 OnekTpogBuratens 4aHHOrO TUNa CYMTAKT BblAEP)KaBLUMM UCMbITAHWE Ha BO3AENCTBME BIAXHOro Tenmna npu
YCIOBUW, €CNN:

a) Bce obpasLibl aM1eKTpoABUraTens Belaep:kanv npoBepky Ha pyHKLMOHUPOBaHWE;

6) n3ondaumna scex 06pasuos BblAepXara UCnbiTaHNA NOBbILLEHHbIM HanpsXXeHnem;
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B) HEe NMpPOon30LLJ10 NoBpeXaAeHNA MEXBUTKOBOW M30Ms1LMn obmoTOoK Npn NCNbITaHUAX;

r) He MPOW3OLLIIO MOBPEXAEHNS NPOXOAHbLIX U30NATOPOB (pacTpeckuBaHue, kKopobneHue, obpa3oBaHne TOKONMPOBOASILLMX
MOCTMKOB Ha NOBEPXHOCTU 1 MNp.);

ﬂ,) HEe OTMe4YeHO pacTpecCKknBaHue (nonsneHme MEeJiKnux wunm FJ'Iy6OKI/IX BOJTOCAHbIX Tpeu.le) nnn pasmMdar4yeHume
JTaKOKpaCO4HbIX I'IOKprTVIIZ N NfiacTmMacc U3oNALMOHHBIX AeTanemn;

€) MUHMMarbHbIA YPOBEHb COMPOTUBIIEHUSI M3OMSLMU CUMOBBIX Lienen OTHOCMTENbHO KOpMnyca anekTpoABuraTens He
cHusuncsa Huke 0,5 MOM ans komGanHOBbLIX U KoHBenepHbix M 1,0 MOM gns anektpoasuraternie ocTanbHbIX TUMOB.
MuHMManbHLIM YpOBEHb CONPOTUBIIEHUS U30MALUK ONpedensioT Kak cpedHee apudmeTnyeckoe 3HavyeHue ConpoTUBIEHUS
n3onaumm 3a nocnegHme 16 yac nsmepeHun.

5.3.17 VcnbiTaHus U3genuin LaxTHOW aBTOMaTUKU

5.3.17.1 WcnbiTaHnsa NpoBOAAT MO ANUTENBHOMY PEXMMY C pasrepMeTusaumnert 060104k B cooTBeTcTBMM C 5.3.8.

5.3.17.2 VicnbiTaHne Ha PYHKLUMOHMPOBaHWE MPOBOAST MPW HOMWHANBHOW Harpyske, ykaszaHHolh B cTaHgapTtax (TY) Ha
KOHKpeTHble BUAbI N3aenus.

5.3.17.3 MuHUMarnbHbIN YPOBEHb CONPOTUBIIEHUS onpeaensioT B cooTBeTcTBMM € 5.3.15.4.
5.3.17.4 N3pgenua cunTaloT BblAepKaBLUMMM UCMbITAHWUSA Ha BO3OEeNCTBME BRaXXHOCTU BO3AyXa Npu YCroBUW, €CIN:

a) Bce obpasubl Bbloep)kanu MNpoBepKky Ha (PYHKLMOHMpOBaHWE M OCTanvcb pPaboTOCNOCOOHLIMKU B COOTBETCTBMM CO
ctaHpgaptamu (TY) Ha U3aenusi KOHKPETHOro BMAA;

0) pacTpeckmBaHue Unu pasMsaryeHve NakokpacovHbIX NOoKpbITUA cooTBeTcTByeT TOCT 15963;

B) SMEMEHTbl CXEMbl, ranbBaHWYECKN CBSI3@aHHblE C CUITOBOM Y4YaCTKOBOW CETbK, MMEIT COMPOTMBIIEHME W30MSLUN
OTHOCUTENBHO Kopnyca He meHee 300 KOMm.

5.3.18 Mernkune HeNCnpaBHOCTU UCMbITYEMbIX U3OENUIA (HapyLLEeHUE MOHTaxa, BbIXOA U3 CTPOSi CUTHAmNbHbIX Nammn U T.M.)
MOTYT YCTPaHATbCHA B Mpouecce UCMbITaHui. [pyu yCTpaHEeHUU HEUCTNPaBHOCTEN pexum paboTbl Tenrnokamepbl HE OOIDKEH
HapyLlaTbCs Ha AnuTenbHoe Bpems (He Gonee yem Ha 1-2 4 6e3 nepeHoca).

5.3.19 TMopsimok npoBedeHUsT UCNbITAHWA PYOHWYHOIO 3MEeKTPoobopyaoBaHUS BCEX OPYrMX BUOOB Ha BO3OENCTBUE
BMaXXHOCTU BO3[yXa AOIDKEH COOTBETCTBOBATL OOLLUMM MONOXeHusM 5.3.

5.3.20 lNopsagok npoBefeHNst UCMbITAaHUA Ha BO3OEWCTBME BIIAXHOCTM BO3dyXa PYOHUYHBIX MEPEHOCHbIX NpuOOpoB 1
YCTPOWUCTB WHAMBMAYANbHOMO MOMb30BaHUSA YCTaHaBNMBaeTCA B CTaHAapTax WU TEeXHUYECKUX YCIOBUSIX Ha uM3genuvs
KOHKPETHbIX BUOOB.

MpunoxeHune A
(cnpaBo4HOe)
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NMPUMEPHASA KITACCUNOUKALIUA SNEKTPOUIONALMOHHBIX MATEPUAIIOB

Tabnuua A1
pynna matepuana HanmeHoBaHue, Mapka maTtepuana
a OnekTpokepamuka (chapdop, cteaTuT, KOPAMEPWUT); CMOAA U CNOASHbIE

mMaTepuanbsl 6€3 OpraHM4ecKnx CBA3YIOLLNX; SMEKTPOU3ONSILIMOHHBIE CTekna
(cutannel, MMKanekc)

6 AmuHonnactel mapok M®B1, M®B2, M®B3 (K-78-51), MOE1 (0O-2) no FOCT
9359; npeccmaTepumarbl Ha OCHOBE kpeMHunopraHnyeckmx cmon MKO-1-1-1 (Ko-
9), MKO-1-1-3 (K®-10), MKO-1-2-4 (KMC-9), INMKO-1-3-5 (KIMK-9), NMKO-1-3-11
(KMK-218), MKO-1-3-12 (KMK-218]1), IMKO-1-2-13 (MK-9), NMKO-1-2-15 (TMN-
110PM); acbouemeHT, acbotekcTonut; cteknotekctonutel CKM-9, CTKM;
dpToponnacT-4; komnaHop M-5 3LU; npeccmaTtepuansl Ha OCHOBE MONM3COMPHON
cmonsbl NCK-5PM

8 MpeccmaTepmansl Ha ocHoBe NonmMadupHbIX cmon (npemukebl) MCK-5, NMCK-5H,
MCK-OPMT, MNMCK-OPBMT, nascaHoBbIi reTuHakc J1M-20
e Mpemukebl MCK-5T, NMCK-5HT; nonnamng 610, nonmctmupon nuctoon ABC-2020,

napoHut NMNOH
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L - anekTpuyeckui 3a3op; K - nyTb yTeukn; 1 - metann; 2 - aNeKTpou3onaunoHHbIN MaTepuarn; 3 - kneesoe coeguHeHVe

OneKTPOHHbIV TeKCT OOKYMEeHTa
nogrotoeneH AO "Kogekc" n ceepeH no:
oduumnansHoe usgaHve

M.: CtangaptuHdopm, 2013
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