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1. ObnacTb NpUMeHeHuUs

Hactosiwume HoOpMbl ycTaHaBnueakT TpeboBaHMs noxapHon 6e30MacHOCTM U MeToAdbl  MCMbITaHWI
ANEKTPOHHbLIX nsgenun (3W), Beinyckaemblx B Poccun npegnpusTmaMu, opraHnsaumsamm 1 MHbIMU I0pUaMYeCcKUMm
nMuamMn He3aBUCMMO OT MX OpraHM3aLMOHHO-NPaBOBLIX POPM 1 opM COBCTBEHHOCTU (danee - npeanpuaTus), a
TaKke BBO3UMbIX MO UMMOPTY.

Hopmbl  npyMeHsoTCS Npyu CePTUMUKALMOHHBIX UCMBLITAHUSX WM MpUM  MOCTAHOBKE MNPOAYKUUW Ha
NpoM3BOACTBO. BepoATHOCTbL BO3HMKHOBEHUS MOXapa B 3MEKTPOHHOM W3denuu onpegensieTcd TOMbKo npu
NoCTaHoOBKe U3[enusa Ha Npou3BOACTBO.

Hopmbl pacnpocTpaHsAlTCs Ha 3NeKTPOHHblE U3Aenus, KOTopble HENOCPEeACTBEHHO WU NPy NOMOLLM
OPYrx yCTPOMCTB NOAKMIOYAOTCS K ANEKTPUYECKON CETN NePEMEHHOTO ToKa:

ObITOBbIE AMNEKTPOHHbIE NPUBOPHI;

BbIYUCIIUTENBHYIO TEXHUKY;

pPagmnoaneKkTPOHHYIO annaparypy;

pagnocTaHumy rpaxgaHckon cBa3n U TenedoHbl C NUTaHNEM OT ceTw;

UrPYLLKW, COAepKaLlme dneKTPOHHbIe Broku 1 y3nbl;

ANEKTPOMY3blKanbHbIE UHCTPYMEHTbI;

nobble gpyrme Nnpubopsl, BbINOSIHEHHbBIE HA OCHOBE 3MEKTPOHHbLIX 3f1IEMEHTOB.

OnemeHTbl, B6MOKM WM y3nbl, BXOASAWME B COCTaB 3MNEKTPOHHbLIX W3AENWN B KavyecTBEe KOMMIEKTYHOLLMX
(TpaHcdopmaTOopbl, KOHOEHCATOPbI, PE3NCTOPLI, MONYNPOBOAHNKOBbLIE NPUBOPLI U AP.), BbiNyCKaeMble CTOPOHHUMM
opraHm3aumsamMmn, JOMKHbI COOTBETCTBOBaTb TPEBOBaHMAM HACTOSLLMX HOPM Kak CaMOCTOATErNbHbIE U3aenus.

2. TpeboBaHUsA noxapHon 6e3onacHOCTU

2.1. OneKkTpoHHOEe M3genue AO0MKHO ObiTb CKOHCTPYMPOBAHO U M3roTOBMEHO Takum 0bpa3oM, YToObl OHO
He NpeacTaBnsano NoXapHOW ONAacHOCTU B HOPMaribHbIX YCIOBUSIX SKCNyaTaumm U Npu aBapunHbIX pexvmMax.

2.2. NpyMmeHsiemMble B KOHCTPYKLUUWN INEKTPOHHbIX U3AENUin matepuansl, arnemMeHTbl, 6noku, y3nbl SOMKHbI
obecneunBaTb BEPOSATHOCTb BO3HUKHOBEHMWS NOXapa B Kaxaom nsgenun He 6onee 10-(6) B rog B COOTBETCTBUM C
FOCT 12.1.004. BepoATHOCTb BO3HWKHOBEHWS MOXapa B 3NEKTPOHHOM W34enun onpeaensieTcd pacyeTHo-
3KCMepUMeEHTanbHbIM METOAOM Ha OCHOBaHMU AaHHblX O HapaboTke Ha OTKas, YyKa3aHHbIX B TEXHUYECKUX
YCIOBUSX, XapaKTepusyloLwwmx MOXapHYH OMacCHOCTb KOMMMEKTYILWUX U3OEeNUn M pe3ynbTaToB WUCMbITaHWA B
noXapoonacHbIX aBapUHbIX peXMMaXx.



2.3. MNpun HopManbHOM N aBapuHOW paboTe 3MNEKTPOHHbIX U3OENUA HU OOUH U3 ANIEMEHTOB KOHCTPYKLUUU
He LOMKEH MMEeTb TeMnepaTypy Bbile OONYCTUMbIX 3HA4YeHURn, yctaHoBrneHHbIXx FTOCT 12.2.006, a ana usgenun
BbluMcnMTenbHom TexHuku - FOCT P 50377.

2.4. DnemeHTbl 3MEKTPOHHBIX U3OENUI, HarpeBalLmMecs B aBapuiHbIX pexnmax Oo TemnepaTyp, Bbille
yKasaHHbIX B N.2.3, OOMKHbI ObITb 3aluileHbl OT Meperpesa TepMOBLIKMYaTenamun, tepmopene u T1.n. lMpu
HEBO3MOXHOCTUN BbINOMHEHWUSI 3TOr0 TpeboBaHUS AOIMKHO MPUMEHSITECA SKPaAHMPOBAHUE 3NIEMEHTOB KOHCTPYKLMU
B 30He neperpesa. TemnepaTypa cpabaTbiBaHWs 3alUMTHbIX YCTPOWCTB He [AOMXKHa npeBblwaTb 3HaJYeHURn,
yKasaHHbIX B N.2.3.

2.5. Llenn nuTaHua SNEKTPOHHbIX M3AenUi LOMKHbI MMETb 3alMTy OT TOKOB MEeperpyskn U KOpPOTKOro
3aMblKaHKs.

2.6. lna orpaHnyeHnsa pacnpocTpaHeHUs ropeHus no KOHCTPYKLUMK 1 3a npedenbl 3NeKTPOHHOIo u3aenus
OOIDKHbI MPUMEHSTLCA MPOTUBOMOXAPHbIE KOXYXWU. [lonyckaeTca NMpUMEHATb APYrne KOHCTPYKTUBHbIE PELLUEHUS,
UCKnoYaroLme pacnpocTpaHeHe ropeHus.

2.7. BosgywHble 3a30pbl W PacCTOSHUSA MO U3OMAUWMK, XapakTepuaylolime YTeyKy Toka Mexay
NPOBOAHMKaAMM, HAXOOALLMMUCS NOA HANPsbKeHUeM, OOMmkHbl cooTBeTcTBoBaTh [OCT 27570.0.

2.8. Komnnekrytowwme anemeHTbl (KOMMOHEHTLI), BXOASLWME B COCTaB 3MEKTPOHHOIO U3AENUS, OOIMKHbI
otBeyaTb (OCT 20.57.406.

2.9. [etann anekTPOHHbIX U3OENUN U3 HeMeTannMyecknx matepuanos, UCNOfb3yemble AMS Hapy>KHbIX
yacTten, YacTewn, YAEepXKUBAIOWMX TOKONPOBOOHWKW, W NOAAEpXMBaOWMEe COeQUHeHUs B  onpegerneHHOM
NONOXEHUN, OOIMKHbI ObITb TEMNOCTOMKUMM.

2.10. 3neMeHTbl KOHCTPYKLUUW OMEKTPOHHOrO U3Qenus, HarpesBawlmecs npu  BO3HUKHOBEHWUU
HEeNCnpaBHOCTK, OOMKHblI YCTaHaBNMBATLCA Ha neyaTHble MNnaTtbl M3 MartepumanoB knacca V-1 unu nyduwe.
MevaTHble nnaTbl, OCHOBAHMSA, KOMMMEKTYIOWMNE 3MEMEHTbl, PacnofoXeHHble BHYTPW LeNbHOMETanImMyeckoro
KOXyxa 6e3 BEHTUNSALMOHHbIX OTBEPCTUIA, MOTYT BbiTb BbINOMHEHbI U3 MaTepuanos foboro knacca.

2.11. CoegnHnTenbHble geTann Mexay TOKOBeayLLMMU YacTAMM 3NEKTPOHHbIX U3LENWI, BbINOMHEHHbIE U3
N30MSLNOHHBLIX MaTepuarnoB, AOMKHbI BbITb CTOMKUMKU K 0Bpa3oBaHmio TOKOMPOBOAALLMX MOCTUKOB. Ecnn nsgenve
3KCNNyaTUPYETCA B CBEPXXKECTKUX YCINOBUSAX, TO YKa3aHHbIE MaTepuansl AOMMKHbI cooTBeTcTBOBaTL KT 250.

2.12. KOHCTPYKUMS KpeneHns KOMMMEKTYIOLWMX SIEMEHTOB AOMMKHA UCKITKYaTh BO3MOXHOCTb BblNagaHus
UX U3 NasHbIX coeanHeHnn B 6oke unm ysne npu aBapumnHbIX NOXapoonacHbIX pexmnMax paboThbl.

2.13. Pesuctopbl MOLWHOCTBEIO 2 BT 1 Gonee AomkHbl pacnonaratbCs Hag NMaToln Ha pacCToAHUM He
MeHee paguyca pesucTtopa.

2.14. Pe3ncTopbl MOLLHOCTBIO 2 BT npu ycTaHOBKe Mo4 NnaTton knacca Bo3ropaemocty xyxe V-1 OOmKHbI
pacnonaratbCs OT HEe Ha pacCTOsHUM ABYX paguycoB peanctopa unu 6onee. [JonyckaeTcs yMeHbLUeHWEe 3TOro
paccTosiHUA, ecnv NpMMEHeHa nnarta unu NoANoXKa U3 matepuana knacca V-1 unu nyduwe.

2.15. Peauctopsbl, kKOHOEHCATOPbI U NOMYNPOBOAHUKOBLIE MPUOOPLI C KOPMYCOM U3 FOpOYMX MaTepuaros,
KOTOpblE 3aropalTcs Npu aBapUAHOM pexnme paboTbl SMEKTPOHHbLIX M3AEeNnuUA, AOMMKHbI OblTb CHabXeHbI
3alUMTHBIMKM  3KpaHaMK, KOXyXamMu W3 Heroprtoyero unu TPYyAHOrOprudero marepuvana Wnm OOKHbl ObITb
NPMMEHeHbl Apyre MeTodbl 3aluThl, NpeaoTBpaLlaoLwmne Belbpoc packaneHHbIX, ropawmux nnm Tnewmux yactuy
W pacnpocTpaHeHne nnameHu Ha CoceaHue 3NeMeHThbI.

2.16. MNpegenbHO AoNYCTUMbIE 3HAYEHUSA MOLLIHOCTU PacCesHUSA KOMMIEKTYOLMX 3NIEMEHTOB, BXOOALLMX B
Luenb aBapurMHOrO pexnma, cooTBeTcTBytollero n.2.40, He AOMKHbI NPeBbIWaTh 3HAYEHWW, yKasaHHbIX B Tabn.1
npu ycnosun HecpabaTblBaHUSA 3aLLUTLI.

2.17. Pa3zbemMbl GNOKOB M Y3MOB AOSMKHbI UCKMHOYATh BO3MOXHOCTb MOLKIHOYEHUS UX K MecTaMm, He
NpPeaycMOTPEHHbIM SMIEKTPUYECKO CXEMOM, UIK OLLMBOYHOE NOAKMYEHUE.

2.18. [Ina anemMeHTOB y3noB ¥ 6oKoB, BbIMOMHAOLWNX PYHKLUUN 3NEKTPUYECKON 3allnTbl, AOMXHbI ObITb
yKasaHbl BEPOSTHOCTHbIE [AaHHble WX OTKa3a MNpWU BbINOMHEHUM 3alMTHBIX YHKUMA. YUCneHHble 3HayYeHust
BEPOSITHOCTHbIX MoKasaTenen oTkasa 3awmTbl OOSMKHbl OblTb MNpMBEOEHbl B TEXHUYECKMX YCMOBUSIX Ha
ANEKTPOHHOE U3fenue nnv annapar 3almTbl.

Ta6bnuua 1

JonycTumble 3Ha4eHUA MOLLHOCTU AN TUNOBbLIX KOMMNJIEKTYHOLWUX 35IEMEHTOB
B aBapMUHOM pexume padboThbl

Jony CTUMBIA TpaH3MUCTOPE B MUKpPOCXEMHEL B Pesucrops
SHepTreTUdeCKUM I1JIaCTMaCCOBEIX I1JIaCTMaCCOBEIX
noxkasaTeJlb kopnycax (6e3 kopnycax (4mcio

pamuaTopa) BEIBOIOOB IO 16)



HoMmHasibHasa MOWHOCTHb KOMIIJIEKTYKRIIMX 3JIEeMeHTOB, BT

MeHee or 0,3 BoJee MeHee 1 2
0,3 mo 1,5 1,5 0,4
MomHOCTE, BT 2 3 5 6 5 10

2.19. B cny4yae ecnu HagexHOCTb 3MNeMeHTOB 3aluTbl He no3BonseT obecneuntb Tpebyembii ypoBEHb
BEPOATHOCTU BO3HMKHOBEHMS MoXapa B 9MEKTPOHHbIX WU3OEenusX, YCTAHOBMEHHbIN B N.2.2, To 6nok vnu y3en
OOMKeH npegycMaTpmBaTth OOMNOMHUTENBHYIO 3awmTy. B KayecTBe JONONMHUTENbHbBIX 3NEMEHTOB 3aLUUTLI Lenen ot
KOPOTKUX 3aMblKaHWA MOTYT ObITb MCNONb30BaHbl 4OPOXKN NeYaTHbIX Nnar.

2.20. KongeHcatopbl Tuna K73-17, K53-19, K78-2 gomkHbl 6bITb MCKNIOYEHbI N3 LIENU NOXapoonacHoro
pexuma cornacHo nepevHto n0.2.40. lMpyM HEBO3MOXHOCTU BbIMNOSIHEHWUS AAHHOMO TPeOOBaHWS OHWU [OITKHbI
oTBeYaTb TpeboBaHnsaM N.2.15 HACTOALLMX HOPM.

2.21. JKryTbl MOHT@XHbIX NPOBOAOB OOIMKHbI ObITb CTOMKMMW K BOCMMIAMEHEHUIO U PacrnpOCTPaHEHUIO
ropeHus Npu BO3AenCTBUM CTaH4APTHOMO MrofNb4aToro nramMmeHu.

[JonyckaeTcsa Mcnonb3oBaTh XryThl MPOBOAOB C U30NALMEN U3 NONUBUHUNXNOPMAA.

2.22. lNpoknagka XrytoB, MOHTaXHbIX NMPOBOAOB OOSMPKHA MCKIIOYaTb COMPUKOCHOBEHWE WX U30NAUMM C
KOMMMEKTYIOLWLUMUN SrieMEHTaMMU.

2.23. He ponyckaeTcs obbeQuHATbL MOHTaXHble U CeTeBble NpoBoda B OAWH XryT. PacctosHue mexay
CETEBbIMU N MOHTaXXHBIMW MPOBOAAMM OOMKHO ObiTb HE MeHee 10 MMm.

2.24. Hypbl NUTaHNS SNEKTPOHHbIX U3O0ENUA AOMKHbI UMETb ABOWHYIO N30MNSALMIO.

2.25. B kadecTBe 9NMeMEHTOB 3aluTbl OT aBapUMHbLIX PEXUMOB AOIDKHbI MPUMEHSATLCH CTaHOapTHble
nnaekve NPeaoXpaHNTENK, SMEeKTPOHHbIE YCTPOWCTBA, TENMNOBLIE pene U T.n.

2.26. Ecnu anekTpoHHOE nsgenue npu Hanmuum pabodero HanpsPKeHUs UMeET 3a3eMreHne, To NMaBkuMm
npeaoxpaHnTenaMmn JOMkHbI 3awmaTecs oba npoBoga CeTEBOro NUTaHMS.

2.27. HomuHanbHOE 3HayeHue ToKa MNMaBKOro MpefoXpaHUTeNs WAM  3aliMTHOIO  3NIEKTPOHHOTO
YCTPOWNCTBA, B3SITOE U3 CTAHOAPTHOro psaa, AOMKHO ObiTb Havbonee GMM3KMM K TOKY aBapUMMHOIO pexuma B
3alLULLaeMon Lenu.

2.28. [epxatenu nnaBkux npegoxpaHuTenern OOIMKHbI KPEMUTbCH XECTKO C MOMOLLbIO MPYXMHHbIX
3NIEMEHTOB B KOHCTPYKLIMWN 3NIEKTPOHHbIX M3OENUNA.

2.29. [etann 060noYeK SNEKTPOHHbIX MU3AENUA M3 HEMeTanMYeCcKMx MartepuarnoB AOMMKHbI obragaTb
CTOMKOCTbIO K BOCMSTAMEHEHMIO N pacnpoCTPaHEHMIO FOPeHns Npu Bo3gencTenm nnamenn. [JaHHoe TpeboBaHue He
NPUMEHAETCS K EKOPaTMBHbBIM yKpaLLEHNAM.

2.30. [leTanu KOHTaKTHbLIX COEQUHEHUN U NPOBOAHMWKW, BbIMOSTHEHHbIE N3 CTanMW, AOMKHbI ObITh 3aLUMLLEHbI
OT KOpPO3MHU.

2.31. Yactn anekTpOHHLIX U3AENUA U3 HEMETANNMYECKNX MaTepuanoB AOMKHbI 00nagaTte CTOMKOCTbIO K
BO34ENCTBMIO HAaKaNEeHHbIX 3NIEMEHTOB.

HapyxHble 4acTM M3 HemeTannMyeckux MaTepuanoB W YacTel U3 U30MAUMOHHBLIX MaTepuanos,
YOEPKUBAIOLLMX TOKOMPOBOOHUKA B ONpeaerieHHOM MOMoXeHUN (KPOMe KOHTaKTHbIX COEAWHEHWI), AOSMKHbI
BblAepXXMBaTb BO3OENCTBNE HAKaNEHHbIX 3IEMEHTOB, MerLwmx Temnepatypy 550°C.

2.32. Yactn n3 HemeTannuMyeckMx maTtepuanoB, Ha KOTOPbIX pacrnonaralTcs TOKOBEAYLUME 3IEMEHTbI,
OOMKHbl obrnafjaTb CTOMKOCTbIO K BOCMSIAMEHEHUIO M PacrnpoOCTPaHEHMIO TOPEHUs MpU BO3OEWCTBUM NNaMeEHW.
Knaccudmkauua matepvanoB no BO3ropaeMocTu aosrbkHa cooteeTctBoBaTb [OCT P 50377 (V-1, V-2, HF-1).
Knacc maTepuana gormkeH COOTBETCTBOBATb HAa3HAYEHMWIO AeTanu B U3enuun.

2.33. Yactm wu3 HeMeTannMuecknx martepuanos, YyAepXusawlwme B OnpederneHHOM MONOoXeHUU
ANEeKTpUYeckne coeamnHeHusi, No KoTopbiM npoxoauT Tok 0,5 A unu Gonee, JOmMKkHbI 06nagaTb CTOMKOCTbI K
BO34ENCTBUIO HaKaneHHbIX 3NeMEHTOB, MMetowmx Temnepatypy 750°C, ecnn anekTpoHHble nsgenua paboTaroT
noa Hag30poM.

2.34. YacTtn aneKTPOHHbIX M3Oenuii U3 HemeTanmnMyeckMx MaTepuarnos, YAepXuBaloLlime anekTpudeckne
coefuHeHus, JOMKHbl obrnajaTb CTOMKOCTBIO K BO3OEWCTBUIO HaKaneHHbIX 3NeMEHTOB, UMeLWMX TemnepaTypy
850°C, ecnu aneKkTpOHHbIE U3AENNst HAXOAATCS NOCTOAHHO NoA, HanpshkeHnem u 6e3 Hagaopa.

2.35. HemeTtannunuyeckue matepuarnbl YacTel SNEKTPOHHbIX U3AENUA U3 HEMETaNIMYECKUX MaTepuarnos,
paboTatowmx nog HanpshkeHnem 1 kB un Bbiwe, AOMKHbI BbITb AYrOCTOMKMMN U MMETh KNacCc BO3ropaemMocT He
Hwke V-1, a No pacnpoCTpaHEHUIO rOPEHUst - Knacc He Hke HF-1.

2.36. BbICOKOBONbTHbIE 3NeMeHTbl (KOMMOHEHTbI) U BFIOKM 3NEKTPOHHbIX U3AENWUN OOIMKHbI OblTb CTONKUMU
K BO34EMCTBUIO UroNbYaToro nramMeHu.



2.37. HemeTtannuuyeckue maTepuarnbl 91IEMEHTOB KOHCTPYKUMU, B KOTOpbIX 0DpasyeTcsi anekTpuyeckas
Ayra (KOHTaKTHble nepeknoyaTeny u T.n.), AOIMKHbI ObITb AYrOCTOMKUMN.

2.38. YacTu anekTpOHHbIX U3aenuin 13 HemeTannMYeckux MaTtepuanos, NOAAEPKUBAIOLLMX ANEKTpUYeckne
KOHTaKTHble COeAMHEHUS, OOIDKHbI ObiTb CTOMKUMW K HarpeBy, BbI3BAHHOMY MNEPEXOAHbIM COMPOTUBIIEHWEM B
OedeKTHOM KOHTaKTHOM COeANHEHUN.

2.39. lMpoBepka COOTBETCTBUSA SMEKTPOHHBLIX M3genuin TpeboBaHMAM noxapHon Ges3onacHOCTU OOMKHa
NpoBOANTLCA MEeTOAaMu, YKa3aHHbIMW B HacTosWMX HOpmax. B craHgapTtax wvnn TexXHUYeCcKMX YCnoBusSX Ha
nsgenvs ykasblBaeTcs YMcrno obpasuos, NogBepraeMbiX KOHTPOMO Ha MOXAapHYK OMacHOCTb, HO HEe MeHee Tpex
wTyk. B 060cHOBaHHbIX crnyvasx no cornacoBaHuio ¢ opraHamu TIC yncno obpasLoB MoXeT OblTb YMEHbBLUEHO U
yKa3aHO B MPOTOKOSE UCMbITaHUA Ha KOHKPETHOE usaenue.

2.40. OueHka nOXapHOM OMaCHOCTM 3JMEKTPOHHBLIX W3AENUA OOSMKHA BKMAYaTb criegylowme Buabl
NCMbITaHWI:

Ha TennoCTONKOCTb;

Ha BO3ropaemMoCTb KOHCTPYKLMOHHBIX MaTepuaroB U COCTaBHbIX YacTew;

Ona onpegeneHvus npuHagnexHoctn k knaccam V-0, V-1, V-2 (knaccudumkaums martepuanoB no
Bo3ropaemocTtu cooteTctByeT [OCT P 50377);

Ha pacnpocTpaHeHWe nnameHu Mo KOXyxaM W AeKopaTMBHOW OTAenke KoprycoB wusgenuvi Ans
onpegeneHns npuHagnexHoctn k knaccam HB, HBF, HF1, HF2 (knaccudukauma wmaTepmanos no
pacnpocTpaHeHuto ropenunsa cootsetctayeT FTOCT P 50377);

Ha CTOMKOCTb K BO3AENCTBUIO HaKarneHHbIX 3JIEMEHTOB;

Ha OyroCTONKOCTb;

Ha TPEKMHIOCTONKOCTb;

Ha CTOMKOCTb K 3aropaHuio B aBapuiHbIX pexmmax.

ABapuiiHbIMM MOXapoonacHbIMKU pexnumamn paboTbl, UMUTUPYEMbIMK B MPOLIECCE UCMbITaHUA, AOMKHbI
ObITb:

npeBblleHne HOMUHAMNBHOTO 3HAYEHNS NUTAKLLIErO HanNPsHKEHNS;

npo6ow N KOPOTKOE 3aMblKaHMe NMOosyNPOBOAHUKOBOIO Npubopa;

nNpobon 1 KOPOTKOE 3aMblkaHWe KOHAeHcaTopa;

neperpyska anekrpogsuratens (Hanpumep, paboTta ¢ 3aTOPMOXKEHHbLIM POTOPOM);

KOpOTKOE 3aMblkaHue nnu neperpyska TpaHcdopmartopa;

OTKa3 oTAerbHbIX 3NEeMEHTOB (MHTerpanbHas MUKpOCxema, TPaH3UCTop, KOHAeHcaTop, pesnucTop, Anoa 1
T.M.);

NoBbILLEHWE NepexoqHOro CONPOTUBIEHUS B KOHTAKTHbIX COeAUHEHMUSX.

lMepeyeHb aBapUMHbLIX PEXUMOB MOXET OblTb AOMOMHEH B 3aBUCUMOCTU OT CXEMHO-KOHCTPYKTMBHOMO
WCMNOMHEHUS 3NEKTPOHHOTO U3aenus.

2.41. PykoBOACTBO MO 3KChnyaTtauuMm 3MEKTPOHHbIX U3OEenun OOMMKHO copepxaTtb pasgen "lMpasuna
noxapHow 6esonacHocTti".

3. Mopsaok npoBeAeHUsA UCNbITaHUN

3.1. WcnbiTaHnss Ha NoOXapHyt0 OMacHOCTb MaTepuarnos, KOMMMEKTYHIOLWMX 3fieMeHToB, 6rokos, y3noB u
nsgenvii OOIDKHbI  NPOBOAUTBCA B COOTBETCTBUM C  TpeboBaHWSAMM HACTOALWMX HOPM, CTaHOApTOB Ha
COOTBETCTBYIOLLME IPYNMbl U3AENUA N TEXHUYECKNX YCIOBUIA Ha KOHKPETHbIE U3aenus.

KoHTponb BbINOMHEHMs TpeboBaHUM noxapHou 6e30MacHOCTM AOSMKEH OCYLLECTBNATBCS BU3yaribHO U
nyTem UCMbITaHUN.

3.2. VcnbiTaHns 3NEKTPOHHbIX M3OENuA Ha MNOXapHYK OMacHOCTb AOSMKHbI MPOBOAUTHCA Ha obpasuax,
npoLweaLwmnx NpuemMKy, ynakoBaHHbIX B COOTBETCTBUW C TEXHUYECKOW AOKYMEHTauven u npegHasHavyeHHbIX Ans
oTnpaBku notpedbutento. OTOop ob6pasuoB ANA CepTUPUKALMOHHBIX WUCMbITAHUA LOMKEH OCYLLUECTBMASATLCA C
yyactTmem npeacTtaBuTens opraHa no ceptudpmkaumm npogykumm B obnactu noxapHon 6e3onacHoOCTU U
ucnblTatenbHon nabopatopum METOAOM CydariHOW BbIGOPKM M 0POPMIATECS COOTBETCTBYHOLLMM aKTOM.

3.3. WcnbiTaHns npoBoadAT B HOpMaribHbIX KNMMaTMYECKUX YCMOBUSX MPU TemnepaTtype OKpyxatolien
cpenbl oT 15 go 35°C, oTHocutenbHoW BriaxxHOCTW oT 45 0o 75% n atmocdepHom aasneHunn ot 84 oo 106,7 kla
(ot 630 go 800 MM pT.CT.), €CNKM B HOPMATMBHOW OOKYMEHTALMN Ha KOHKPETHBIA TUM 3fIEKTPOHHOIO M3L4enusi HeT
WHbIX YKa3aHWi.

3.4. HanpspkeHve nuTaHusa npu UCMbITaHUAX W3AENWRn, y3nos, GrIOKOB, B aBapUMHbLIX pexumax LOIMKHO
ObITb paBHbIM 1,1 HOMUHANBHOrO HaMpsKeHUs. cnbITaHNs B peXXMMe MOBbLILEHHOrO HampsKeHWUs MPOBOAAT Mpu
TakoM HanpsiKeHUM CeTu, NP1 KOTOPOM noTpebnaemas MOLHOCTL cocTaBnsaeT 1,24 HOMUHANbLHOM MOLLHOCTM.

3.5. Obpasubl nsgenun, 6rnokos, y3noB, MaTepmanoB U KOMNNEKTYIOLWMX d1EMEHTOB nepeq nposegeHuemM
ucnbiTaHW nogeepraTca naeHTudmkauun. MNMpusHaknm naeHTUurKauum OOMmKHbI OblTb OTPaXkeHbl B oTyeTe 06



UcnblTaHWaX wunM  npotokone. WMaeHTndukauma OnekTPOHHbIX W3AENUn  OCYLEeCTBRSeTCHS BU3yanbHO MO
KOHCTPYKTMBHbIM MpU3HaKam.

3.6. Tllepeg npoBegeHnem wucnbiTaHMM 06pasubl OOMKHbI ObITb BblgepXaHbl MpU  HOPMarbHbIX
KNMMaTU4eCKUX YCrnoBUsIX, ykadaHHbIX B N.3.3, B TeueHune 24 u.

3.7. OnpegeneHve BEepPOSTHOCTU BO3HUKHOBEHUSA MoXapa MNpOBOAUTCS MO MeToauKe, W3MOXEHHON B
HacToAwmMx Hopmax. [aHHasa meToauka, paspaboTaHHas Ons KOHKPETHOro Buaa u3genusd, JormkHa ObiTb
npueegeHa B TY n cornacosaHa ¢ opraHamu [TIC. MeToaumka onpegeneHns BEpOSATHOCTU BO3HMKHOBEHMS NoXapa
JOMKHa npegycMmaTpmBaTb MUCMbITAHUS  3NEKTPOHHBLIX M3OeNni C  OTKasamMu KOMMMEKTYIWUX 31eMeHTOB,
NPUBOASLLUMM K NOXapOoOonacHbIM aBapUHbIM PEXMMaM:

KOPOTKOMY 3aMbIKaHWIO TOKONPOBOASALMNX YacTen, HaXoOALWMXCS NO4 pa3HbiM NOTEHLUMANoM;

KOPOTKMM 3aMblKaHUSIM 31EMEHTOB;

nNpoboto AnaneKkTpuka B KOHAeHcaTopax 1 p-n nepexoge B NONynpoBOAHMKOBbLIX Npubopax;

KOPOTKOMY 3aMbIKaHWI0 0BMOTOK TpaHCHOPMaTOpPOB;

neperpyske unm KOpoTKoMy 3amblKaHWIO Bbixoga 6roka nuTaHus;

NOBLILLEHWIO HAaNPSXXEHWS;

3aKMMHUBaHUIO MNOOBWKHbBIX YacTeln SNeKTpUYECcKMX MaLlvH 1 annapaTos;

yBENUYEHUIO NEePEXOAHOr0 COMPOTUBIIEHNS B KOHTAKTHbIX COEANHEHUSIX;

yXyALIeHno TENNooTBoaa.

lMepeyeHb MMUTUPYEMbIX MOXApPOOMNaCHbIX OTKa30B 3JNEMEHTOB [OMKeH OnpeaensaTbCsa Ha OCHOBe
aHanmsa KOHCTPYKUMM 3NEKTPOHHOIO U3LEnus, ero anekTpuYeckon cxemsl 1, npu HeobxoaMMOCTHU, HA OCHOBAaHWK
nccnegoBaTenbCKkMX UcnbiTaHui. NepeyveHb NoXKapoonacHbIX OTKA30B 3fIEMEHTOB, NOPSA0K UX UMUTaLMKN JOMKEH
yKasblBaTbCA B CTaHAapTax, TY unu paboumx metoamkax UCMbITaHUN Ha KOHKPETHbIE TUMbl SNEKTPOHHBLIX U3OENUNA.

3.8. lNpu onpegeneHnn BepOATHOCTM BO3HMKHOBEHMSI MOXapa B MCMbITAHUSIX 3MEKTPOHHbLIX WU34enun
annapar 3almTbl 3arpybnsaoT Unm OTKYatoT.

3.9. B o6pasuax, npegHasHa4yeHHbIX ANA WUCMbITAaHUA B aBapUWHbIX MOXapoonacHbIX pexumax,
UMUTUPYETCS OTKa3 KOMMMEKTYIOLLMX SNIEMEHTOB 3MEKTPOHHbIX M3OEeNniA, yka3aHHbIX B METOAMKE.

3.10. TemnepaTypa HarpeBa 3fIEMEHTOB 3fIEKTPOHHbLIX U3AENUA N €€ NPEBbILIEHWE NPU HOPManbHOW U
aBapunHoM paboTax [ormkHa onpefensTbCAa C  MOMOLLbH0  TEepPMOSSEKTPUYECKUX npeobpasoBatenen wu
n3mepuTenbHbIX NPpUBopoB, obecnevnBatoLLmxX NOrPELLHOCTb n3MepeHus He Bonee +- 5°C.

3.11. UcnbiTaHna matepuanoB Ha obpa3oBaHMe TOKONPOBOASLLMX MOCTUKOB HE NMPOBOAAT, ECNK usgenue
npeaHasHayeHo Ans dKcnfyaTtauum B HOpMarbHbIX ycnosusax. [ng cnydas akcnmyatauum B XXECTKMX YCNOBUSAX
UcnblTaHWe NPoBOAAT Npu HanpsxxeHun 175 B.

W3pgenusa, npegHasHavyeHHble Ans  SKCnnyaTauMuM B CBEPXXKECTKMX YCMOBMUSAX, WCNbITLIBAIOT  MpK
HanpskeHun 250 B. B cnydae nospexaeHus n3genus ucnbitTaHns NOBTOPSIOT Npu HanpsxeHun 175 B.

CTteneHb XecTKoCTM aormkHa onpegenstsca no FOCT 27570.0.

3.12. [Ona wvchnblTaHUM KOMMMEKTYOWNX 3MeMeHToB (pe3nucTopoB, KOHOEHCaTopoB, AMOA4OB W T.M.)
NpeacTaBnsaoT BbIBOPKY U3 AECATU 3NIEMEHTOB, COOTBETCTBYIOLLMX TPEBOBaHNAM TEXHUYECKMUX YCIOBUN.

3.13. MNopsgok npoBefeHUs UCMbITaHUA KOMMMEKTYIOWMX SIEMEHTOB Ha CTOMKOCTb K BOCMSIAMEHEHUIO U
npw neperpyske gomkeH cootsetcreoBatb [OCT 20.57.406.

3.14. KoHTponuvpyemble B NpoLiecce UCMbITaHUA NoKasaTenu NoXapHON ONacHOCTM 3NEKTPOHHBIX U3Oenui
npveedeHbl B Tabn.2.

Ta6bnuua 2

KoHTponupyeMble nokasaTenuv noXxapHon onacHOCTU 3M1eKTPOHHbLIX U3aenun

[lokazaTean MNOXapPHOM HoMep NOyHKTa HACTOSWMX HOPM [lpuMeuaHMe
OIIaCHOCTHU
TpeOoBaHUE METOI MCIEITaHUM
1 2 3 4
1. JomycTuMoe 2.3 2.3

IIPEBHIIEHME TeEMIIEPaATYPH

N
Nej
S
=

2. TemnJoCTOMKOCTDb

N
o
o~
~J

3. CTOMKOCTDb



KOMITJIEKTYRIMX

BJIEMEHTOB K
BOCIIJIaMEHEHUIO

4. CTOMKOCTB 2.8 4.8

KOMITJIEKTYRIMX

BJIEMEHTOB K

BOBIOENCTBMIO aBapUMHEIX

BIIEKTPUYE CKUX

neperpy30kK

5. TpPekMHI'OCTOMKOCTb 2.11 4.6

6. HamexHOCTBH 2.12 4.11

KpeIlnJjieHnsa

KOMITJIEKTYRIMX

BJIEMEHTOB

7. [IpenesibHO 2.16 4.12

OOITy CTVIMEIE SBHaUeHUd

MOWHOCTHY pPacCcesHUus U

TOKa KOMITJIEKTYRIMX

BJIEMEHTOB

8. CTOMKOCTBL XI'YTOB U 2.21 4.7

MOHTAXHBIX IIPOBOIOOB K

BOCIIJIaMEHEHUIO

9. CTOMKOCTB 2.29, 2.32 4.4, 4.10

HeMeTaJlJIMye CKUMUX

MaTEePMaJIOB K

BOCIIJIaMEHEHUIO

10. CTOMKOCTB 2.29, 2.32 4.4, 4.10

HeMeTaJlJIMye CK1UX

MaTEePMaJIoB K

PacHpoCTPaHEeHNIO

TopeHus

11. CrovikocThb (2.31, 2.33, 2.34 4.2

HeMeTaJlJIMue CKUX

MaTEePMaJIOB K

BOBIOEMCTBUIO HaKaJIEHHBIX

BJIEMEHTOB

12. JIyTOCTOMKOCTbL 2.35, 2.37 4.3

13. CTOMKOCTB 2.36 4.9

BBEICOKOBOJIb THEIX

DJIEMEHTOB M OJIOKOB K

BOBIOENCTBUIO I1JIaMEHU

14. CTOMKOCTB 2.38 4.5 [IpuMeHseTCHa
HeMeTaJlJIMye CK1UX TOJIBKO OJ14
MaTepmasioB K Harpesy, MIBOJIALVMOHHEBEIX
BEISBBAHHOMY IIepexXoIHBIM Marepmnalsion,
COINIPpOTUBIIECHMEM B MCIIOJIb 3y EMBIX B
,He(l)eKTHOM KOHTAKTHOM KOHCTPYKUIMAX
COoeIIMMHEHUN KOHTAKTHEBIX

cCOoeIMHEeHUN




15. BeposaTHOCTB 2.2 Paszmen 5 BeposaTHOCTB

BO3HUKHOBEHMSA I[oXapa ompenesseTcs
TOJIBKO npu
IIOCTaHOBKE
IpPOOyKLUUMN Ha
IPOU3BOICTEA

16. PaccrosgHusa or|2.7, 2.13, 2.14 4.13

IJIaTEL IO PEe3UCTOPOB,

3a30PH

17. IepxaTenu IJIaBKUX 2.28, 2.30 OpraHoJienTruUec—

BCTaBOK u 3alMTa Kue

CTaJIbHBIX KOHCprKLU/HZ

OT KOPPO3UU

3.15. VcnbiTaHnsa 3nekTpoOHHOro M3genus C Lenbtko onpeaeneHns CTOMKOCTM MaTepuarnoB K BO3OEeNCTBUIO
niamMeHun, HakaneHHbIX 3f1EMEHTOB, 3NEKTPUYECKON OyrM N 0Bpa3oBaHUIO TOKOMPOBOASALLNX MOCTUKOB, MOTyT ObITb
NpoBeAEHbl Ha YacTAX U3OENUIA, M3rOTOBMEHHbIX U3 3TUX MaTepMarnos.

4. Metoabl ncnbiTaHUN

4.1. OnpepeneHvne TENMOCTOMKOCTU KOHCTPYKLMOHHBLIX U 3MEKTPOU3ONSALMOHHBIX MaTepuanoB OOSHDKHO
ocywectenaTecs no FOCT 27570.0 npu Temnepatype (75 +- 2)°C gna HapyxHbix yacten un (125 +- 2)°C - gns
yacTen, yaepXvBatLLMX TOKOBeZyLMe YacTn B onpenenieHHoM nonoxeHun. UcnbitaHna moryT ObiTe NPOBEAEHbI
nyTem BoaBnvBaHus Wwapwuka B matepuan no NOCT P 50377.

4.2. AcnblTaHNa Ha CTOMKOCTb K BO3AEWCTBMIO HAKaNEHHbIX 3N1IEMEHTOB [OMKHbI MPOBOANTLCS HarpeTon
nposonokon no NOCT 27483 u HarpeTor cnvpanbto no TOCT 28913.

McnbiTaHne HarpeTon cnupanbio NPpoBOAAT Ha obpasuax TBepablX 3MNEKTPOU3ONALNOHHBIX MaTepuanos C
Lenbio uMuTauumn TensnoBOro BO3AENCTBUSI MEPErpy>KEeHHbIX OrofieHHbIX MPOBOAHWUKOB. VcnbiTaHuio nogsepratoT
000NoYKM M3genusi, HaxogsWMecs Ha pacCTossHMM MeHee 13 MM OT MNPOBOLHMKOB, HarpeBaloLMXCa Mpu
aBapUHbIX pexMMax oo TemnepaTtypbl, 4OCTAaTOYHOW ANS BOCMNaMeEHEHMS.

WcnbiTaHns HarpeTon NpoBOSIoKOM JOSMKHbI NpoBoanTbed no TOCT 27483.

4.3. WcnbiTaHMa Ha [YroCTOMKOCTb 3MEKTPOM3ONALUUOHHBIX MaTepuarnoB W gertanen nog LencTtBuem
ANEKTPUYECKON OyrM nepemMeHHoro HanpsbkeHusa cebiwe 1000 B pgomkHbl npoogutbea no MOCT 10345.1.
WcnbiTaHns maTepuanoB Ha CTOMKOCTb K OENCTBUIO ANeKTpudeckon ayrm npu HanpshkeHun Hke 1000 B OmkHbI
nposoauTtbesa no FOCT 10345.2.

4.4. VicnblTaHUSA 3neKTPON30NALMOHHBIX Y KOHCTPYKLMOHHBIX MaTepuanos, 6/10koB 1 y3M0B Ha CTOMKOCTb K
BOCMNNaMeHeHno AomkHbl nposoantecs no FOCT 27484.

4.5. VicnbiTaHnsa 6noKoB 1 y3M0OB Ha CTOMKOCTb K Ae(PEKTHOMY COeAUHEHMIO (MITOXON KOHTAKT) NP1 NOMOLLM
HaKaneHHbIX 3NIEMEHTOB AOMKHbI NpoBoanTbes no FOCT 27924; npn HEBO3MOXHOCTM NPOBECTU TaKMe UCMNbITaHUSA
M3-32 KOHCTPYKUMM COEOMHEHUS 4YacTu M3 U3ONAUMOHHBLIX MaTepuanoB [OMKHbI BblOEPXUBATbL TEMMOBOE
BO3JENCTBME HaKaNEHHbIX 3MEMEHTOB, umerwmnx TemnepaTypy 750°C ana annapaTtypbl, paboTtatowen nopg
Hagsopom 1 850°C - gns annapatypbl, paboTatowen 6e3 Hagsopa. Kputepmm noxapHon 6e30nacHOCTU OOMKHbI
cooTtBeTcTBOBaTh [OCT 27483.

4.6. VicnbiTaHUsA 3NEKTPOM3ONALMOHHBIX MaTepuanoB Ha TPEKMHIOCTOMKOCTb AOKHbI MPOBOAMTBLCA MO
FOCT 27473.

4.7. VcnbiTaHUa KOMMMEKTYIOLWMX 3MEMEHTOB, MPOBOAOB, >XIYTOB W LWHYPOB Ha CTOMKOCTb K
BOCMNMaMEHEeHM0 O0MKHbI NpoBoanTbes no metogy 409-1 TOCT 20.57.406.

KomnnekTytowime anemeHTbl, cropatolwime 3a BpeMs meHee 30 €, cuMTaloT COOTBETCTBYIOLMMU OAHHbLIM
HOpMaM, ecnn B NpPoLecce MUCMbITaHU BbiCOTa NamMmeHn He npesbiwana 13 mm.

4.8. VcnblTaHMA KOMMMEKTYIOLNX SMEMEHTOB Ha CTOMKOCTb K BOCMMaMEHEHMIO MNpu  aBapUnHbIX
ANEKTPUYECKNX Neperpyskax AormkHbl nposoanTecs no metogy 409-2 FOCT 20.57.406.

4.9. VcnbiTaHMs BbICOKOBOSbTHBIX KOMMSEKTYOLMX 3N1IEMEHTOB HA CTOMKOCTb K BOCMMAaMEHEHUIO LOMKHbI
npooauTtbesa no NOCT 12.2.006. Bpemsi ropeHus obpasua nocne yganeHusa nnameHn gormkHo obiTb He Bonee 30
C.

4.10. NcnbiTaHnst anekTpon30onsiLMOHHbBIX U KOHCTPYKLMOHHBIX MaTepuanoB U MaTtepuanos nevyaTHbIx nnaT
Ha CTOWMKOCTb K BOCMfIaMEHEHNIO N K pacnpocTpaHeHuto ropeHus nposoadatcs cornacHo FOCT P 50377. MNposepky



COOTBETCTBUSI OFIOKOB M Yy3rIOB Ha CTOWKOCTb K BOCMSIAMEHEHUIO NMPOBOAAT METOAOM WUrofnbyaToro nnameHu no
FOCT 27484 co cnegyowmMmm AONOSNHEHUSAMM:

nnams SOMKHO BO34eNCTBOBaTb Ha Hanbonee ropoynin U3oNALMOHHBIN MaTepuan cH13y obpasua;

NPOOOIPKUTENBHOCTDL BO3AENCTBUS NIiaMeHn Ha obpaseL aormkHa 6biTh (30 +- 1) c.

4.11. TllpoBepka BO3MOXHOCTW BbINALEHUA KOMMSIEKTYIOWMX 3SNEMEHTOB U3 NasHbIX COeAUMHEHUN
OCYLLECTBMSIETCS BMU3yanbHO B MPOLIECCE WUCMNbITaHMM B aBapUMHbLIX peXMmax, CBSA3aHHbIX C OnpegerieHnem
BEPOSITHOCTU BO3HMKHOBEHUSA NOXapa.

B npouecce mcnbiTaHnii KOMNEKTYIOLME 3NTIEMEHTbI HE AOSMKHbI BbiNadaTb U3 MECT UX KPEeNSeHus.

412. ToK M MOLWHOCTb B aBapuUMHOM pexume paboTbl SMEKTPOHHOro u3genusa Ans  TUMNOBbIX
KOMMNMEKTYIOLMX SM1EMEHTOB U3MEPSAIOTCA C MOMOLLBbD amMrnepMeTpa U BONbTMETpa, obecneyvmBalroLmx
abContoTHYI0 NOrpeLUHOCTb U3MepeHus no Toky +- 0,01 A n no HanpsxeHuto +- 0,02 B.

4.13. N3amepeHne pacctoaHmi no nn.2.7, 2.13, 2.14 OCyweCTBASIETCSA C MOMOLUBbI JIMHENKU C LIEHON
aeneHunsa 1 mm.

5. PacyeTHO-3KkCNeTUMeHTarnbHbIA MeToA onpeaesieHnsi BeposiTHOCTU
BO3HUKHOBEHUSA NOXapa B 3NIEKTPOHHbLIX U3aenusax

5.1. BeposATHOCTb BO3HWKHOBEHWSI MOXapa B OMNEKTPOHHOM W3Oenuu OonpeaensieTcss CreayloLmnm
BbIpaXkeHneM:

4n
Q = 1 - IpouseemeHue (1 - Q 0 0 Qo )
I i=1 npi n3i H31 Bi
roe  Q - BEPOATHOCTH BOB3HMKHOBEHMS 1-T'O aBapuMHOTO [IOXapOoOOIlaCHOT'O
npi pexyMa B COCTABHOM dYacTM WU3IOEIUS (oTkaza KOMILJIEK TYIOIMX
DJIEMEHTOB u BO3HUKHOBEHUS K3, Ieperpy3Ku, OBHIIEHWS
[IepexonHOoT O COIPOTUBJIIEHN A u T.IO.), 1/rox. ABapuMHEIE
IOXAaPOOIaCHEE PEeXVMEl MPUBEIEHH B I1.2.40 HaACTOSIMX HOPM;
Q - BEPOATHOCTL TOI'O, UYTO 23BHAUEHME XaPaKTEPHOT'O 3JIEKTPUUECKOI'O
n3i napameTpa (Toka, [NepPexXOomHOTO CONPOTUBIIEHUS M IOP.) 1-T0 pexuMma
JIEXUT B OMAlla30HE I[IOXAPOOIACHEIX BHAUEHUN;
Q - BEpPOATHOCTHL HecpabaTHIBaHMSA alrnapaTa 3alMTE OT 1-T'0 aBapMUMHOTO
H31 [IOXapOOIIaCHOT'O  peXuma (py1eKTPUUECKOM, TEerJioBoOM M T.I.) C
ydeToM eIr'0o HaIeXHOCTU (onyna wm3genuy OBHTOBOIO Ha3HAuUeHus

YUMTEBAETCS TaKXe HaOeXHOCTb DJJIEKTPUUECKOTO allapaTa 3alyThH
OBITOBEIX CeTeM) ;

0 - BEPOATHOCTb IOOCTWXEHUA TOPIOYMM MaTepMrasoM KPUTUYECKOM
Bi TeMIepaTypsl MWJIM €TI0 BOCIIJIaMEeHeHMe (BepxHAd IOBepuTeJibHasa
TpaHMlla) IOpK 1-M aBapUMHOM PEXUME;
n - KOJIMUECTBO ABAPMMHEIX IOXAPOOIACHHEX PEXMMOB.

Mopsaok onpegeneHns COCTaBnALWNX BEPOATHOCTEN ANS KaXAOoro i-ro pexvima npusBegeH Huxe.

5.2. BepodatHocTb Q_npi - onpegenstoT Ha OCHOBAHMU AaHHBIX O HAOEXHOCTU.

Mpy HaNVYMM COOTBETCTBYIOLLMX CMPABOYHBIX AaHHbIX Q_Npi KOMMANEKTYOLWUX 3NIeMEHTOB U3Oenns MoXeT
ObITb OnNpeaeneHa Yepes o6LLYH0 UHTEHCMBHOCTb OTKA30B U3OEeNusa ¢ BBeAeHUeM KoapduumeHTa, yunThiBatoLLEero
OOM0 NoXapoomnacHbIX 0TKa30B (KOPOTKOro 3aMblkaHusi, obpbiBa Lenu, oTkasa KOHTAKTHOrO CoeaAnHEHUs u ap.) no
dopmyne. 3HaveHue koapdumumeHTa GepeTca M3 CnpaBOYHOM U HOPMATUBHO-TEXHMYECKOW AOKYMEHTauuuM Ha
KOHKpETHOEe m3genune unm Moxet BbITb onpegeneHo MeETOA0M 3KCMEPTHON OLIEHKN.

5.3. ABapuiHbIn NOXapOONacCHbIN  PEXUM  UCMbITAHUA  U3OENUS  XapakTepusyeTcs  BenuuYuHON
MoXapoonacHoro AuanasoHa 3MeKTPOTEXHNYECKOro napameTpa, npyu KOTOPOM BO3MOXHO MOSIBIEHWE NPU3HAaKOB
3aropaHus. Hanpumep, xapakTepHbll MOXapoonacHbI pexum - KopoTkoe 3amblkaHune (K3); xapakTepHbin
ANEKTPUYECKUI NapaMeTp 3TOro pexmma - Tok K3.

MoxapoonacHbin guana3oH paboTbl U3Oenusa B NOXapoornacHOM pexume onpegensietca B obwem Buae
BblpaXeHnem:

Q = N /N,

ns H 5
rne N , N - [OManasOoHB [IOXAPOOINACHHEX M BOSBMOXHHEIX B OJKCIJIyaTalUMy 3HAUYEHUN
H ] XapPaKTEPHOTO BJIEKTPUUYECKOTO Iapamerpa (Toka, MOIHOCTM,



COINPOTUBJIIEHMS U IOpP.) .

lMoxxapoonacHbIn Ananas3oH ONpefensieTcsl B Xo4e WCMbITaHUA, CBA3aHHbIX C onpegeneHveMm Q_Bi. [ns
3TOr0 HaXoAAT MakCUMaribHbleE U MWHUMarbHbIE MOXapOoOoMnacHble 3HAYEHWs XapaKTepHOro napameTpa U ero
rpaHNYHble 3Ha4YEHNs, BO3MOXHbIE B NpoLiecce paboThbl.

5.4. BepoATHOCTb BocnnameHeHus Q_Bi onpegenseTca nocne nposedeHus nabopaTopHbIX UCMbITAHUA B
ycnoBusix paseHcTBa Q_npi = Q_H3i = Q_n3i = 1 no 1abn.3 B 3aBMCUMOCTM OT 3HAYEHUA M U N, T4E M - KONMYECTBO
UCMbITaHWI, B KOTOPbIX NPOM30LLSIO BOCNIAMEHEHUE, A N - 06LLEee KONMYECTBO UCTbITAHWIA.

Ecnu B ncnbITaHMax OTCYTCTBYIOT BOCMNSIaMeHeHUst 00pasLoB, TO B KAYECTBE KPUTEPUST OLIEHKU NOXapHON
OMNacHOCTM HeobXxoaAMMO BpaTb KPUTUYECKYHD TEMNeEpPaTypy.

Mpy MCNonNb30BaHWM B Ka4YeCTBE KPUTEPUSI MOXAPHOW OMaCHOCTM KPUTUYECKOW TemnepaTypbl rOproyero
mMaTepuana Q_Bi JOMKHO onpeaenaTees (Mpy TOMEeYHON OueHKe) n3 bopMynbl

Q = &(h)
B
T - T
~ cp Kp
roe h = ———————————- p
curMa
2 1 N 2
curMa = ———-——-—- Cymma (T - T ) ,
N -1 i=1 i cp
1 N
T = -—-—- Cymma T ;
cp N i=1 i
T - KpuUTHMYEeCckas TeMIepaTypa »OJd TOopodYero MaTrtepualna B TOUKe
Kp U3MEpPEeHMS TeMmrepaTyp, °C (npuioxeHue 2) ;
T - CpeIHee 3HAUYEHMe TeMIepaTypsl B Hambojiee HaI'peToM MecTe
cp usnemma, °C, MNOJydeHHOe IO pesyibTarTaM N M3MepeHU;
T - M3MEepEeHHOe 3HaueHMe TeMIepaTypsl IOpoYero MaTepuasa B Haubojee
i HarpeToy Touke muajesus, C, 1-T0 M3MepeHUs;
curMa - CpenHee KBaIpaTUMUHOE OTKJIOHEHMUE;
N -  KOJMYECTBO M3MEPEHMUM B OIHOM HamubOJIee HATPEeTOM TOouke U3Nesusd

IIpM nN—M KOJIMYECTBE UCTIEITaHUM .

Ta6bnuua 3
3HayeHuns BepoOATHOCTM BocnnamMmeHeHus Q_Bi
T T T T T T T T T T T T T T T
T T 1
n | 1 | 2 | 3 | 4 | s | e | 7 |8 | 9 |10 |20 |50 | 100
200 | 500 |1000 |

—l | | | | | | I | o | | | | |
L | | | | | | | | | | | |

I I 1
1. |1,00 |1,00 |O,86 | 0,72 |0,61 |O,54 |0,48 |0,43|0,39 |0,36 |0,20 |0,08 |0,04
0,02| 0,01 |0,00 |
| | | | | | | | | | | | |
I I I I I I I I I I I | | I

| | |
I I |
2. | |1,00 |1,00 | 0,93 |o,80 |o0,70 |O0,60 |O,56|0,51 |0,47 |0,25 |0,11 |0,05
0,03| 0,01 |0,01 |




]
3. | |1,00 | 1,00 |0,99 |o,86 |0,77 |0,69|0,63 |0,58 |0,31 |0,13 |0,07
0,03| 0,01 |0,01 |
| | | | | | | | | | | | |

I I I I I I I I I I I I |
I I ]
4. | | | | 1,00 |1,00 |1,00 |0,91 |0,82]|0,75 |0,68 |0,37 |0,16 |0,08
0,04 0,02 |o,01 |
| | | | | | | | | | | | |

I I I I I I I I I I I I |
I I ]
5. | | | | |1,00 |1,00 |1,00 |0,95]|0,86 |0,79 |0,43 |0,18 |0,09
0,05| 0,02 |0,01 |
| | | | | | | | | | | | |
I I I I I I I I I I I | |

| | |1,00 |1,00 |1,00|0,98 |0,90 |0,49 |0,21 |oO,11
0,05| 0,02 |o,01
| | | | | | | | | | | | |

| | | |1,00 |1,00]1,00 |1,00 |O,55 |0,23 |O,12
0,06 0,02 |o0,01
| | | | | | | | | | | | |

I I I I I I I I I I I I |
I I ]
8. | | | | | | |1,00|1,00 |1,00 |0,61 |0,26 |0,13
0,07| 0,03 |o,01 |
| | | | | | | | | | | | |

I I I I I I I I I I I I |
I I ]
9. | | | | | | | |1,00 |1,00 |0,67 |0,28 |0,14
0,07| 0,03 |o,01 |
{ { I I I I I I I I I I |

0,08| 0,03 |o,01 |
| |

[lpy oTpuLlAaTEJNIbHEIX 3HaueHMAX h Q B onpenesndercsa no popmysie

Q =1 - &) mpu |h.
B

n3 Tadn.l nOpuioxeHMs 3 IO IIOJIYYeHHOMY SBHAUEHMI h HaxoIouTcs
AN
TOUeuyHas oleHkKa Q
B

B kauyectBe KpuTuueckol TemnepaTtypbl T_Kp Mpu OnpeaenieHn BeposiTHOCTU BO3HMKHOBEHUS MoXapa
npuHMMaeTcs TemnepaTtypa, cocTtaensowas 0,8 TemnepaTypbl BOCMnameHeHMs! M3OMAUMOHHOIO MaTepwana,
HarpeB KOTOPOro KOHTPONMpyeTCs.

[na oTaenbHbIX MaTepuanos 3HaveHust T_Kp npvBeaeHb! B NpUnoxeHum 2.

KOoHTpOJIE COOTBETCTBMA UIOeJIUsa TpebOoBaHMAM I[IOXAPHOM O0e30MNacCHOCTHU
OCYIECTBJISETCsS 10 BEPXHEMY 3HAUEHUI BEPOSTHOCTMU IMOJIOXMUTEJIBHOTO McCxola Q
B

0 = o(h).

BHaueHMe h wmMoxeT OHTH IIOJIyUYeHO pacCyeTHEIM IIyTeM uiIu no Tabj. 2



IpUJIOXEeHUs 3,

e _ ~ 1 1 "2
h=h+ 2 ramma --——--—--—--—- KB.KOpeHb (1 + -—- h ).
KB .KOpeHb (N) 2

A

SHaueHua Z rammMa, Q B, Q B OINpemeyanTCa 00 Tabjn.l npumoxeHusa 3.
UpcJieHHOe 3HaueHMe h MoxeT OBTb I[OJIydeHO M3 Tabjy.2 [OIpuiloxeHus 3 B
3aBUCHMMOCTM OT KoJMdYecTBa N M3MepeHMN B HamboJjiee HAT'peTOM TOYKEe IIpU N—M

KOJIMYEeCTBE MCIHBITAHMM, IHapaMeTpa h M OOBEepPUTEJIbHOM BEPOATHOCTM I'aMMa.

[lo TabiMyHOMY MIIM PaCUeTHOMY 3HaudeHuio h onpenendercsa Q B

5.5. BeposiTHOCTb HecpabaTbiBaHMA anekTpuyeckon 3awmuTbl Q_H3i onpeaenseTca Ha OCHOBaHMM OaHHbIX
no ee HaAEXHOCTU

S
-(t Cymma Jjambma )

Jj=1 31
Q =1 - e ’
H31
roe Jgambna - MHTEHCUBHOCTb OTKAa30B j—PO anrnapara 3alMTEL OT 1-T0O
31 [IOXapOOIlaCHOT'O aBapMMHOIO PeXyma;
t - BpeMsa paboTel OV B TedeHMEe IOna;
S — KOJMUECTBO DJIEMEHTOBR 3allMTH (annapaToB) .

[Mpn OTCYTCTBUM 3MEKTPUYECKON MM APYrov npefoTBpallalollert 3aropaHve 3alimTbl 3HadeHne Q_H3i
NPUHUMaETCA paBHbIM eANHULIE.

5.6. [lonyckaeTcs npu onpefeneHun Q_B 3aMeHATb CO30aHNE XapakTEPHOro NoXxXapoonacHoro pexnma Ha
ncnonb3oBaHMe CTaHAapTU30BaHHOIO 3KBMBAlIEHTHOrNo No TenioBOMY BO3p,eIZCTBI/IIO MNCTOYHUKa 3aXuraHud, T.e. C
3KBUBANEHTHLIMW MapaMeTpaMn, XapakTepUIYHLLMMWN 3aXWUrawoLlyo CnocobHOCTb (MOLLHOCTb, Temnepatypy,
nnowagb, NepuognYHOCTbL U BPEMSI BO3OENCTBUS).

5.7. Uzpenue cumMTaeTCHd YIOBJIE TBOP A0UMM TpeOOBaAHUAM IIOXapPHOM
Be30racHOCTH, ecimu Q m, noJydYeHHOe Ipu Q B, YIOOBJIETBOPSAET YCJIOBMIO
Qn < 10(-6). Ecm Qn > 10(-6), TO NpMHMMAETCH pPeleHMe O HopaboTke

KOHCTPYKUIUM SJIEKTPOHHOI'O M3IOeJIMA.

MpunoxeHue 1
TepMmuHbl 1 onpeaeneHus

MNMoxapHasi onacHOCTb 3aneKTpoHHoro usaenus (W) - xapakrepusyemasi BEPOSTHOCTbIO BO3MOXHOCTb
BO3HMKHOBEHWS NoXapa B U34eNnu B YCIOBUSX €ro HOPMarnbHOM paboTbl N Npy aBapuAHbIX PEXUMaX.

ABapuiHbLIN NOXAapPOOMNAaCHbLIA PEXUM 3FEKTPOHHOro U3AENUA - pPexmMm paboTbl, MpUM KOTOPOM
HapyLlaeTcsl COOTBETCTBUME HOMMWHASIbHBIX NapameTpoB WM HOPMAasibHbIX YCMOBWIA 3KCMnyaTauun musgenvs u
€037alTCs YCrnoBus Ans BO3HUKHOBEHMWS 3aropaHus.

MoxapoonacHbIN OTKa3 3MEeKTPOHHOro u3aenusa - HapylleHme paboTocnocobHocTu uagenusa (6noka,
y3na, anieMeHTa), NpMBeaLLee K BO3HUKHOBEHMIO aBapUMHOMO NOXapoonacHOro pexnmMa.

KomnnekTytowme 3nemeHTbl (KOMMOHEHTbI) - OTAENbHble 9MeMEHTbl, COBOKYMHOCTb KOTOPbIX
obecneunBaeT eANHCTBO KOHCTPYKLIMU U BbINONTHEHUE hYHKLWIA U3LENUs.

ONeKTPOHHbIN 3NEeMEHT - KOMMNMEKTYIOLWNIA SNEMEHT, B KOTOPOM OCYLLECTBNAETCS 3NEKTPOHHO-AbIPOYHAs
NpoBOOUMOCTb.

ONeKTPOHHbIA y3en - rpynna 3MeKTPOHHbIX 3NIEMEHTOB, PAaCMONIOXEHHbIX B KOHCTPYKLUUW, 3ameHa
KOTOpPbIX MOXeET ObITb NpoBeAeHa 6e3 NOBPEXAEHUS KOHCTPYKLNN.



MpumeyaHue - [puMepoM 3MEKTPOHHOrO y3na SBNAETCS rpynna 3fEMEHTOB, CMOHTMPOBAHHLIX Ha
ne4yaTHow nnaTe.

ONeKTPOHHbIN BNOK - rpynna y3noe, No KpanHen Mepe, OAMH U3 KOTOPbIX 3NIEKTPOHHBbIN.
AneKTpoHHOE usagenue - nsgenve, cogepxallee B KOHCTPYKUMM SMEKTPOHHbIE drieMeHTbl, 6roku 1 y3nbl.

MpumeyaHne - [lpumepamMn SMEKTPOHHBLIX W3OENUIA  ABMAIOTCA  TENEBU3NOHHbIE  MPUEMHUKY,
npeobpasoBaTeny YacToTbl, 3NEKTPOHHbLIE 3BOHKW.

TennocToMKOCTb - CMOCOBHOCTb MaTepumana ConpoTUBIATLCA WU3MEHEHUO OpPMbl U pasmepoB MNoAa
BHELLUHUM BO3ENCTBMEM B YCIOBUSIX HarpeBa (Matepuana, afiemMeHTa, ysna).

CTOMKOCTb K BOCMNJIAaMEHEeHUI0 - CMOCOOHOCTb NPENSATCTBOBATL 3aropaHuio C NOsIBIIEHMEM MramMeHu npu
BO3LI,6IZCTBI/II/I CTaHAapTU30BaAHHOIo NCTOYHUKa 3aXXUraHuA.

CTOMKOCTb K pacnpoCTpaHEeHU0 ropeHust - crnocobHOCTb MaTtepuana, UCMosib3yeMOro B KOHCTPYKLUK
n3genund, npendaTcTtBoBaTb CaMOCTOATESIbHOMY pacnpoOCTPpaHEeHUIo ropeHns.

[yrocTomKocTb - CNOCOBHOCTL MaTepumarna ConpoTUBAATLCS 3aropaHnio Npy BO3AENCTBUM SNEKTPUYECKON
ayru.

TPEeKMHrocToMKOCTb - CMOCOOHOCTb MaTepuarna npoTMBOCTOSATb 0OpPa30BaHMI0 3IMEKTPONPOBOASALLEN
OOPOXKWN B pesyrnbTraTte KOM6VIHI/IpOBaHHOFO BO3,EI.€IZCTBI/I$| ONEKTPUYECKOro Hanps>XeHua n aneKkTposIMTU4eCKoro
3arpsi3HEHNS €ro NOBEPXHOCTM.

MpoTuBONOXapHbLIN KOXYX - YaCTb SMEKTPOHHOIO W3Aenusi, BbINOMHEHHAsi U3 HEroproyero marepuana,
npeaHasHa4vyeHHaa aAnga ymMeHblueHUA pacnpoCTpaHeHUAa ropeHnd, BO3HUKLLEro BHYTPU SNEKTPOHHOro mnsgenma ot
O[HOrO MIMN HECKObKUX €0 31IEMEHTOB.

AnekTpoHHOe u3genue, paboTtawlwee 6e3 Haasopa - usgenue, BbINOMHAOLWEE CBOM (OYHKUMM B
NpuUCYyTCTBMN KN OTCYTCTBUUN YerioBEKa (SJ'IeKTpOHHbIe 3BOHKU, u3genna OXpaHHbIX W MOXapPHbIX CUCTEM,
BYAEOMarHUTOMOHbI 1 T.1.).

OnekTpoHHOE usgenue, paboTalowee Noa Haa30POM - U3AENUe, BbINOSHSALWEE CBOM (PYHKLUM TONBKO
B NPUCYTCTBUU YeroBeka.

MpunoxeHue 2

3HauyeHus Temnepatyp T_Kp ANs ropovmx U3onsaLuUMOHHbLIX MaTepuarnos,
ucnosnb3yeMbiX B pacyeTe BepPOSATHOCTHbLIX MoKa3aTeriel NoXXapHOM ONacHOCTU

nsgenun

MaTepuail Temneparypa, -C
T'eTmHaKC 228
TexkCcTOJIUT 286
[IonM®TMIIeH BEICOKOT'O IOaBJIEHUSA 272
[IonMaTUJIeH HU3KOT'O IOaBJIEHUA 245
[TONIMBMHUIIXJIOPWUI, 312
[TonmmnponmieH 260
[TonyMme TMIIMEe TaKPUIIAT 170
[IonmmamMmn (KaIlIpoH) 170
[NonmmkapboHaT 418
denonmyact 497

IlpuMmeuanme - B xadecrBe T kp npuHATO 0,8 TemnepaTypel BOCHIJIaMEeHEHMA




M3OJIALMOHHOT'O MaTepuasa.

MpunoxeHue 3
(obs3aTensHoe)

Ta6bnuua 3.1

3HayeHue pyHKUUN HOpPMaNbLHOro pacnpeaeneHus






vy S0U0JIY

vy S0V S

Vy 70712

r - -9V 1o

vy U004

Vy 200U

Vy 2S00 S

vy SV I

¢ - 7YY

vy SISV

0,999767

0,999776

0,999784

0,999792

0,999800

0,999807

0,999815

0,999822

0,999828

0,999835

0,9999683

0,9999867

0,99999459

0,99999789

0,999999207

0,9999793

0,99999146

0,9999966

0,9999987

0,999999521




Ta6bnuua 3.2

[oBepuTtenbHbIe rpaHULbI ANA napameTpa Z

h | h = Zramma/kBampaTHeM kopeHb N mpu ramma = 0,8
n obbeMe BEHOOPkM N

I 1
| S O B
8 9 | 10
I i ! i ! ! ! |
| | |
I I ]
|o,50 | 1,264 | 1,307 | 0,912 | 0,914 | 0,916 | 0,917 |
0,917 | 0,783 | 0,783 |
S T B —— | | | |
I I ]
|o,80 | 1,559 | 1,605 | 1,230 | 1,230 | 1,229 | 1,229
1,228 | 1,101 | 1,099 |
—t—— | | | |
I I ]
|1,00 | 1,763 | 1,811 | 1,451 | 1,447 | 1,444 | 1,442 |
1,439 | 1,317 | 1,314 |
| | | | | | | |
[ I I I I I I |
! ! !
|1,10 | 1,868 | 1,916 | 1,563 | 1,558 | 1,553 | 1,549
1,546 | 1,425 | 1,422 |
| | | | | | | |
[ I I I I I I |
| | |
I I ]
|1,20 | 1,974 | 2,022 | 1,676 | 1,669 | 1,663 | 1,658
1,654 | 1,536 | 1,532 |
| | | | | | | |
[ I I I I I I |
| | |
I I ]
|1,30 | 2,081 | 2,129 | 2,790 | 1,781 | 1,773 | 1,767
1,762 | 1,647 | 1,641 |
S T R —— | | | |
I I ]
|1,40 | 2,189 | 2,237 | 1,906 | 1,894 | 1,885 | 1,877 |
1,871 | 1,758 | 1,752 |
| | | | | | | |
[ I I I I I I |
| | |
I I ]
|1,50 | 2,299 | 2,346 | 2,022 | 2,008 | 1,997 | 1,988 |
1,981 | 1,870 | 1,863 |
| | | | | | | |
[ I { I { I { I I I |
|1,60 | 2,410 | 2,456 | 2,138 | 2,122 | 2,109 | 2,099
2,001 | 1,982 | 1,974 |
R T ErE—— | | | |
I I ]
|1,70 | 2,522 | 2,567 | 2,256 | 2,237 | 2,222 | 2,211 |

2,202 | 2,095 | 2,086 |
| |




2,352

2,336

2,323

2,469

2,450

2,436

2,585

2,565

2,549

3,173

3,144

3,120

3,768

3,729

3,698

4,969

4,912

4,866

6,178

6,104

6,044

12,255

12,098

11,975

1,148

1,147

1,146

1,485

1,477

1,472

1,721

1,707

1,697

1,841

1,825

1,812

1,964

1,943

1,929

2,088

2,064

2,046

|1,80 | 2,635 | 2,679 | 2,373
2,313 | 2,208 | 2,198 I|
I i i i

i i !
|1,90 | 2,749 | 2,792 | 2,492
2,424 | 2,321 | 2,311 I|
I i i i

i i !
|2,00 | 2,864 | 2,906 | 2,611
2,536 | 2,435 | 2,423 I|
I i i i

i i !
|2,50 | 3,450 | 3,483 | 3,211
3,102 | 3,007 | 2,991 |
—

I I ]
|3,00 | 4,053 | 4,074 | 3,817
3,673 | 3,583 | 3,563 |
—t

I I ]
|4,00 | 5,284 | 5,283 | 5,041
4,829 | 4,743 | 4,714 I|
I i i i

i i !
|5,00 | 6,535 | 6,515 | 6,271
5,995 | 5,009 | 5,872 I|
I i i i

i i !
|10,0 | 12,878 | 12,773 | 12,420
11,874 | 11,770 11,699 |
| | |
[ I I I

| | |

I I 1
|0,50 | 1,73 | 1,759 | 1,149
1,145 | 0,940I | 0,939 I|
| |
[ I I I { I {
|o,80 | 2,06 2,079 | 1,496
1,468 | 1,273I | 1,268 J
| |
[ I I I { I {
|1,00 | 2,30 2,304 | 1,741
1,690 | 1,503I | 1,495 I|
| |
[ I I I { I {
|1,10 | 2,43 2,420 | 1,867
1,804 | 1,620I | 1,611 I|
| |
[ I I I { I {
|1,20 | 2,56 2,538 | 1,994
1,918 | 1,738I | 1,727 I|
| |
[ I I I { I {
|1,30 | 2,69 | 2,659 | 2,123
2,033 | 1,857I | 1,845 I|
| |
[ I I I

| | |

| I ]
|1,40 | 2,82 | | 2,781 || 2,254

1,976 1,963

2,150 |
|

2,213

2,185

2,165




|1,50 | 2,96 | 2,905 | 2,386 | 2,339 | 2,308 | 2,285

2,268 | 2,097 | 2,082 |

— | | | |
| I ]

|1,60 | 3,10 | 3,031 | 2,519 | 2,467 | 2,431 | 2,406

2,386 | 2,219 | 2,202 |

—t | | | |
| I ]

|1,70 | 3,24 | 3,158 | 2,653 | 2,595 | 2,556 | 2,527 |

2,505 | 2,341 | 2,322 |

—t | | | |
| I ]

|1,80 | 3,38 | 3,287 | 2,788 | 2,724 | 2,681 | 2,650

2,625 | 2,464 | 2,443

—t | | | |
| I ]

|1,90 | 3,53 | 3,418 | 2,923 | 2,855 | 2,807 | 2,773 |

2,746 | 2,587 | 2,565 |

—t | | | |
| I ]

|2,00 | 3,67 | 3,558 | 3,060 | 2,985 | 2,934 | 2,897

2,868 | 2,710 | 2,687 |

— | | | |
| I ]

|2,50 | 4,42 | 4,225 | 3,750 | 3,648 | 3,577 | 3,524 |

3,483 | 3,334 | 3,302 |

—t | | | |
| I ]

|3,00 | 5,02 | 4,922 | 4,450 | 4,321 | 4,230 | 4,162 |

4,108 | 3,965 | 3,925 |

— | | | |
| I ]

|4,00 | 6,78 | 6,355 | 5,865 | 5,683 | 5,553 | 5,455 |

5,378 | 5,236 | 5,180 |

—t | | | |
I I ]

|5,00 | 8,38 | 7,819 | 7,290 | 7,057 | 6,890 | 6,763 |

6,663 | 6,517 | 6,445 |

—t | | | |
[ I ]

|10,00| 16,53 | 15,293 | 14,426 | 13,990 | 13,627 | 13,368

13,166 | 12,994 | 12,850 |

I | | | | | | | | | |

]
| [IlpyMeuanme - JVICXOOHBEIMM IOaHHBIMM TaOJMLE ClayXaT besudmHel N, h, ramma, rme h = (X -
a)/s

HopmaTtuBHbIe cCbInku

B HaCTOoALMX HOPpMaX UCNoJsib30BaHbl CCbIJTIKX Ha crnefyruine ctaHgapTbl:

T'OCT 27570.0-87 BesonacHoCTb OBIT OBEIX 178 aHaJIOTUYHBIX
DIIEKTPUUECKUX NPpMOOpoR. ObOmme TpeboBaHMA U
METOIE MCIBITAaHUM .

TOCT 27418-87 AnnapatTypa pPamMonJIeKTPOHHASA OeITOBAA .
TepMMHEL M ONpeneJjieHUA.

MpunoxeHue 4



I'OCT
I'OCT
I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

I'OCT

20406-75
12.1.004-91 CCBT
12.1.033-81 CCBT

20.57.406-81

27473-87

27483-87

15088-83

27484-87

28913-91

10345.1-78

10345.2-78

27924-88

12.2.006-87

P 50377-92

[I;1aTel nevaTHbBle. TepMMHBL M OIpeleJieHUd .
[TloxapHasa 6es30HacHOCThL. OOmme TpeOOBaHUA.

[ToxapHada 0e30NacCHOCTh. TepMMHEL 1
onpeneJieHNs .

KomMmniekcHas cucTeMa KOHTPOJSA KadecTBa.
V3mennsa BJEeKTPOHHOM TEeXHUKH, KBaHTOBOM
DIIEKTPOHUKM UM DBJIEKTPOTexXHUUecKkue. MeTonsl
VCIBEITaHUM .

MaTepmaliel BIIEKTPOMBOJIALMOHHEE TBEepIOLE .
MeTon onpenesieHus CPaBHUTEJILHOTO U

KOHTPOJIBHOT'O MHIOEKCOB TPEKMHI'OCTOMKOCTHU BO
BJIQXHOM cCpeze.

JicnelTaHMA Ha IIOXapOONINaCHOCTE . MeTomer
VICIIEITaHMM . VICHOBITAHUSA HATPETOM MNPOBOJIOKOM.
[lnacTMaccel. MeTon omnpenejieHMsa TeMIepaTypsl
pas3MATrdeHus TepMOIlJIacTOB IO Buka.
JicnelTaHMA Ha IIOXapOONaCHOCTE . MeTomer
VICIIEITaHMM . VICHOBITAHUSA TOPEJIKOM C MI'OJIbYaTEIM
IJIaMEHEM.

MaTepmaliel DIIEKTPOUBOJIALMOHHEE TBEpPIOLE .
MeTomnsl MCIBITAHMM 110 OLlEHKE BOCIPUMMYMBOCTHU
K 3BaXMI'aHMIO I[OH BO3OEMCTBUEM TEIJIOBEIX
VMCTOUYHMKOB .

MaTepmaliel DIIEKTPOUBOJIALMOHHEE TBepOLeE .

MeTon omnpenejieHMs CTOMKOCTM K IEeMCTBUIO
SHeKTpV[quKOI\/l[ oyIrn MaJioTo TOKa BEICOKOTI'O

HalpAaXeHNMAd .

MaTepnaJiel SJIEKTPOMBOJIALMOHHEIE TBEepOee .
MeTon omnpenejieHMs CTOMKOCTM K IEeMCTBUIO
SHeKTpV[quKOI\/l[ oyrmn IIOCTOAHHOTIT'O TOKa
HM3KOI'O HallpAXeHUA.

JicnelTaHMSa Ha [IOXapOOIIaCHOCTE . MeTomer

VICIIEITaHMM . VICHOBITAHMA Ha IIJIOXOM KOHTAKT IIpK
IIOMOIM HaKaJIbHEIX BJIEMEHTOB.

BesonacHocTe annapaTypsl BIIEKTPOHHOM
CeTeBOM M CXOIHBIX ¢ HeNn YCTPOMCTB,
IIpeHa3Ha4YeHHBEIX OJ14 OBITOBOT'O U
aHaJIOTUYHOTO  OOWero NIPUMEHEHUSA . Obmme

TpebOBaHMA ¥ METONBl MCIIBITaHUM .
BezonacHocTe oOOpymoBaHMS MHOOPMALMOHHOWM
TEeXHOJIOTUH, BKJIIOUA A BIIEKTPUYECKOe



