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Mpeancnosue
1 PA3PABOTAH OTKpbITbIM aKLMoHepHbIM 06LiecTBoM «BHWanekTpoannapat™

BHECEH TexHuyeckum KomuTeTOM Mo ctaHgaptusaumm TK 331 «Hu3koBo/nbTHad annapaTtypa
pacripefeneHus, 3allnTbl 1 yrpasieHnsa»

2 MPUHAT 1 BBEAEH B AEWCTBWE MMocTaHoBNEHWEM locctaHgapTa Poccun oT 25 aekabps
2002 r. N? 517-ct

HacTtosawwmin cTaHgapT, 3a UckaoueHneM npunoxeHnin C n D, npeactasnseT cO60M ayTeHTUYHbINA
TEKCT MEeXAyHapoAHoro ctaHgapta M3OK 61643-1—98. nepeoe u3faHue «YCTpOWCTBA A1 3alWMTbl OT
UMMY/bCHBLIX NepeHanpsXKeHnid B HU3KOBO/IbTHbIX CUMOBbIX pacnpefennTenbHbiX cuctemax. Yactb 1 Tpe-
60BaHMs K paboTOCMOCOBHOCTM 1 METOAbl UCMbITaHWn™ ¢ VismeHeHrem M> 1 (2001 r.), MonpaBkamu Ne 1
(1998 r.), Ne 2 (2001 r.) u AONOMHUTENbHBIMU TPEOOBAHMAMM, YUNUTLIBAKOLMMA MOTPEBHOCT 3KOHOMUKN
CTpaHbl

4 BBEJEH BIEPBbIE
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HacToswmii cTaHgapT He MOXET 6biTb MOMHOCTLIO UM YACTMUYHO BOCMPOW3BEAEH, TUPAXKMPOBaH 1
pacnpocTpaHeH B KAYeCTBE O(ULIMANBLHOIO M3faHus 6e3 paspelleHns FoccTaHgapTa Poccun
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BeepgeHve

HacToawuii cTaHAapT pa3paboTaH ¢ Lenbio NpAMOro npuMeHeHns B Poccuiickoi degepaunm Mex-
AyHapofHoro ctaHgapta M3K 61643-1 «YCTpoiicTBa AN 3alWMTbl OT WMMY/bCHBLIX MEPeHanpsXXeHWin B
HW3KOBO/bTHBIX CMNOBbLIX pacnpefennTenbHbix cuctemax. Yactb 1. TpeboBaHWs K paboTOCMOCOBHOCTH W
METOAbI UCMIbITAHNIA».

Hactoawwii ctaHaapT oTinvaetca oT MOK 61643-1 Hanuuvem npunoxeHuii C n D.

MpunoxeHve C COAePXUT [OMNONHUTENbHbIE TPE6OBAHUA, YUUTbIBAOLME NOTPEGHOCTU IKOHOMUKM
CTpaHbl 1 TpeboBaHWSA rocyAapCTBEHHbIX CTAHAAPTOB Ha 3NEeKTPOTEXHUYECKME U3AENUs.

Mpunoxexne D cogepXuT CBefileHN O MeXAYHapofHbIX cTaHfapTax M3K. Ha KoTopble MMeloTCs
CCbUTKM B HAcTOALLEM CTaHAapTe.

HacToswwuin cTaHAapT ycTaHaBAMBaeT TPW K/acca UCMbITaHWiA Ha paboTocnoco6HOCTL YCTPOICTB AN
3alMTbl OT MMMYNLCHBIX NepeHanpshkeHnin (Y3UT).

McnbiTaHua knacca | npefHasHayveHsl 4ns UMUTaLUM YaCTUYHO Hamnpas/ieHHbIX FPO30BbIX UMMY/bCOB
Toka. Y3WI. nogpepraemble TakUM MUCMbITAHUAM, 0ObIYHO PEKOMEHAYIOTCA [NA YCTAHOBKM B MeCTax
Hanbo/ee OTKPbITbIX, HANPUMEP SIMHENHbIX BBOAAX B 3[aHNS, 3alMLLEHHbIE TPO303aLLUTHBIMU CUCTEMAMN.

Y3WM knacca Il unu 11 ncnbiThiBaOT KPATKOBPEMEHHBIMU UMY bCaMy TOKa. Takne Y 3UIM 06bI4HO
PeKOMEeHAYIOT AN YCTaHOBKM B MeHee OTKPbITbIX MecTax. B uchbiTaHWsa BKOYeHa OLeHKa METOAMK,
UCMOMb3YyeMbIX U3rOTOBUTENAMM, AN BblObOpa Hanbosiee NOAXOAALLEro METOAA UCMbITaHWA.

B EBponeiickom cTaHgapTe EH 61643-11 111 «HW3K0BObTHbIE YCTPOACTBA A/151 3aLIWTbI OT UMMY/bC-
HbIX nepeHanpsbkeHnin. Yactb 11 YcTpoiicTBa ANA 3aMThl OT NepeHanpsXXeHUin B HU3KOBO/bTHbLIX CUITO-
BbIX cUCTeMax. Tpe6oBaHWUsA M MUCMbITaHWA», 0406PeHHOM EBpONENCKMM KOMUTETOM MO CTaHAapTu3aumu
B 06acTu anekTpoTexHnkn (CENELEC). KOHKpeTM3nMpoBaHa MeTOAMKa TUMOBbLIX NCMbITaHUIA, OCHOBaH-
Hasa Ha Knaccugmkaymm Y3UIM no 1—3 Tunam, cornacHo I—IIl knaccam mcnbiTaHuii (BONPOC O BBEAEHUN
COOTBETCTBYIOLLMX TPe60BaHW B HACTOALMIA CTaHAAPT HAXOAUTCHA B CTaguK U3y4yeHus).

B ncnbitaHna Y31 BKNOYEHbI METOAbI NPOBEPKM B «4EPHOM sALLMKe*. MexXayHapoaHblii cTaHaapT
M3K 61643-1-2 |2| KacaeTcsa nNpuHLMNOB Bbibopa 1 npumeHeHns Y3UIM Ha npakTuke.

CnpaBKu 0 [eliCTBYIOLLMX rOCYAaPCTBEHHbIX CTaHAapTax v MeXayHapoaHbIX cTaHgapTax M3K MoXHO
noayunTb 13 MHHPOPMALMOHHLIX U3gaHnin MoccTaHgapTa Poccun 1 B VIHTEpHETe MO afgpecam:

www.iec.ch/cservl-e.Inm n www.vniiki.ru
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FOCYAAPCTBEHHbBIN CTAHOLAPT POCCUMCKOW SELEPALUMN

YCTPOWCTBA AN1A 3ALLNTEI OT UMMY/bCHbIX MEPEHAMPAXEHWI
B HM3KOBOJIbTHbLIX CUNOBbLIX PACMPEAEAUTE/bHBIX CUCTEMAX

Yactb 1

Tpe6oBaHMs K PaGOTOCMOCOGHOCTU 1 METOABI UCTILITaHUIA

Surge protective devices connected to low-voltage power distribution systems. Part |. Performance requirements and
testing methods

[ata BBefeHusa 2004—01—01

1 O6wme NonoxeHns

11 O6nacTb NpYMeHeHUs

HacToswmii cTaHgapT pacrnpoCTpaHsieTcs Ha YCTPOMCTBA ANs 3alMTbl 3NEKTPUYECKUX CeTeil n
3NeKTPOO6OPYAOBAHMA MPU MPAMOM WM KOCBEHHOM BO3LEWCTBMM TPO30BLIX WAW WMHbLIX MEPEXOLHBIX
nepeHanpsbkeHuii. [laHHble YCTPOCTBa NPeAHasHaueHbl 419 NOLCOEANHEHNS K CUIOBBIM LiensM MepemMeH-
HOro Toka YactoToii 50—60 ML 1AM NOCTOSHHOIO TOKa U K 000pYLOBaHWIO HA HOMUHAMbHOE HanpsXXeHune
£o 1000 B (gmeiicTytowee 3HaveHue) nnm 1500 B nocTosiHHOrO ToKa. Paboune XxapaKTepUCTUKK, CTaHAapT-
Hble MeTOfbl WUCMbITAHWA M HOMMWHasIbHbIE NapameTpbl YCTaHOB/EHbl ANA TakuX YCTPOWCTB, KOTOpble
CoflepXaT, Mo KpanHel Mepe, OAWH HENWHEWRHbI KOMMOHEHT, NPefHa3HayYeHHbIn A9 OrpaHuyYeHus
nepeHanpsHKeHNn 1 0TBOAA UMMY/bCHBIX TOKOB.

1.2 HopmatuBHble CCbINKN

B HacTosfLEeM cTaH4apTe UCNOMb30BaHbl CCbIIKU Ha CnegyoLme cTaHaapTbl:

FOCT 9.005—72 EpuHas cucTema 3awmnTbl OT KOPPo3umK 1 cTapeHus. MeTansbl, cniasbl, MeTaniu-
YECKMe W HeMeTa/INIMYeCcKne HeopraHMyeckue nokpbITUA. [onycTuMble U HeJONyCTUMbIE KOHTaKTbl C
MeTa/I1IaMn 1 HemeTasiamm

FOCT 12.2.007.6—75 Cuctema cTaHAapTOB 6€30nacHOCTM Tpyaa. Annapatbl KOMMYTaLMOHHbIE HU3-
KOBO/bTHbIE. TpeboBaHUA 6e30nacHOCTU

FOCT 14254—96 (M3K 529—89) CTteneHu 3awwmuThl, obecrneumBaemble o6onoukamu (Kog 1P)

FOCT 15150—69 MalumnHbl, Npubopbl 1 Apyrre TexHUYeckne nsgenus. cnonHeHus Ans pasnuy-
HbIX KNMMMaTUYeCKnX painoHoB. Kateropum, ycnoBus aKcnyaTauun, XpaHeHUs W TPaHCNopTUpOBaHWs B
yacTV BO3JENCTBMA KNMMATUYECKMX (DaKTOPOB BHELLUHEN cpebl

FOCT 15543.1—89 W3genus anekTpoTexHuueckue. ObLime TpeboBaHWS B 4aCTU CTOAKOCTU K Kn-
MaTW4eCKUM BHELLHUM BO3AEACTBYHOLMUM (haKTopam

FOCT 16504—81 CucTema rocyAapCTBEHHbIX MCMbITaHUA MPOAYKUUW. McMblTaHWA UM KOHTPO/b
KayecTBa npofyKuuu. OCHOBHble TEPMUHbLI W ONpeseneHns

FOCT 16962.1—89 (M3K 68-2-1—74) WN3penus anekTpoTexHuveckne. MeTofdbl MCMbITAHUA Ha
YCTONYMBOCTb K KAMMATUYECKMM BHELUHVWM BO3AENCTBYHOWMM (hakTopam

FOCT 16962.2—90 W3genus anekTpoTexHuueckne. MeTofbl UCMbITAaHUIA Ha CTOMKOCTb K MexaHu-
YECKMM BHELLUHUM BO3AEACTBYOLWMM (hakTopam

FOCT 17516.1—90 W3genus anekTpoTexHuueckue. O6Lime Tpe6oBaHUA B 4aCTU CTOMKOCTM K Me-
XaHWYeCKUM BHELLHMM BO3LelCTBYIOLWMM (hakTopam

FOCT 18620—86 W3genusa aneKTpoTexHuyeckne. MapKupoBka

FOCT 23216—78 W3penus aneKTpoTexHnyeckune. XpaHeHue, TpaHCNopTupoBaHue, BpeMeHHas npo-
TMBOKOPPO3WOHHAA 3aLuTa, yrnakoBKa

FOCT 24753—81 BbIBOfbl KOHTAKTHbIE 3/IEKTPOTEXHUYECKUX YCTPONCTB. OOLLME TEXHUYECKME Tpe-
60BaHuA

M3gaHue ouumanibHoe
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FOCT 27473—87 (M3K 112—79) Matepunanbl 31eKTPOM3ONALMNOHHbIE TBEpAble. MeToj cpaBHU-
TEeNbHOIO U KOHTPO/IbHOTO MHAEKCOB TPEKMWUTOCTOMKOCTU BO BNaXKHOW cpefe

FOCT P 15.201—2000 CwucTema pa3paboTku v MOCTAHOBKM MPOAYKLMM Ha NPOM3BOACTBO. Mpoayk-
LM NMPOU3BOACTBEHHO-TEXHWYECKOrO HazHavyeHus. Mopagok pa3paboTKM M NOCTAHOBKM MPOLYKUMM Ha
Mpou3BOLCTBO

FOCT P M3K 227-7—98 Kabenu ¢ NOAVBUHWAXIOPUAHOW M30M15LMEA HA HOMUHAIbHOE Hanps-
XeHue 1o 450/750 B BknoumTensHo. Kabenu rnbkme akpaHWpOBaHHbIE U HEIKPAHWPOBAHHbIE C ABYMS U
60nee TOKONPOBOAALLMMU XUnamu

FOCT P M3K 245-5—97 Kabenu ¢ pe3vMHOBON u30M1AUMeli HA HOMWHA/IbHOE HanpshkeHue [0
450/750 B BKNOUNTENLHO. JIN(TOBLIE Kabenu

FOCT P 50030.1—2000 (M3K 60947-1—99) Annapatypa pacnpefeneHus n yrnpaBneHUs HU3KO-
BoMbTHad. Yactb 1 O6uwme TpeboBaHWUA N METOAbI UCMbITAHWUIA

FOCT P 50030.5.1—99 (M3K 60947-5-1—97) AnnapaTypa pacnpefeneHus u ynpasneHns HU3KO-
BOfbTHaA. YacTb 5.1. AnnapaTtbl U KOMMYTALMOHHbIE 3M1EMEHTbI Lieneli ynpaBneHns. SneKTpoMexaHuyec-
Kvie annapartbl 419 Lenei ynpasneHns

FOCT P 50345—99 (M3K 60898—95) AnnapaTypa 3nekTpuuyeckas manorabaputHas. ABTOMaTu-
yeckue BbIKNOYaTeNu /19 3aluUTbl OT CBEPXTOKOB ObITOBOrO M aHaNOrMYHOrO Ha3HauYeHus

FOCT P 50571.19—2000 (M3K 60364-4-443—95) SneKTpoyCcTaHOBKM 3haHWii. YacTb 4. Tpebosa-
HUs no obecneuyeHnto 6esonacHocTU. [naea 44. 3awmTa OT nepeHanpsdbkeHwid. Pasgen 443. 3awurta
3/1eKTPOYCTaHOBOK OT FPO30BbIX ¥ KOMMYTALMOHHbIX NepeHanpsXeHuit

FOCT P 50571.26—2002 (M3K 60364-5-534—97) 3neKTpoyCTaHOBKW 3aaHuiA. YacTb 5. Bbibop 1
MOHT&X 3/eKTpoobopyaoBaHus. Pasgen 534. YcTpoiicTBa AN 3alyThl OT UMMY/bCHBLIX NepeHanpsXXeHni

FOCT P 51322.1—99 (M3K 60884-1—94) CoeAvHUTENN 3NEKTPUYECKME LUTENCebHbIe ObITOBOrO
1 aHaNOrMYHOro HasHayeHus. Yactb 1 O6wme TpebOBaHNA U METOAbI UCNbITaHWI

FOCT P 51326.1—99 (M3K 61008-1—%) BbikntouaTeny aBToMaTuYeckue, ynpasnsemble andoe-
peHLManbHbIM TOKOM, 6bITOBOrO ¥ aHanOrMyHOro HasHauyeHws 6e3 BCTPOEHHON 3alwnTbl OT CBEPXTOKOB.
Yactb 1 O6wme TpeboBaHMS 1 METOAb! UCMbITAHWUIA

FOCT P 51686.1—2000 (M3K 60999-1—99) CoeanHuUTeNbHbIe YCTpoiicTBa. TpeboBaHUS Gesonac-
HOCTW K KOHTaKTHbIM 3axumMam. YacTb |. Tpe60BaHNsA K BUHTOBbLIM M 6E3BNHTOBbLIM KOHTAKTHbIM 3aXMMam
419 COeAVHEeHNSA MeAHbIX MPOBOAHWKOB C HOMUHaNbHLIM cedyeHnem ot 0.2 go 35 mMw’

FOCT P 51686.2—2000 (M3K 60999-2-95) CoeanHuTeNbHbIE YCTpoiicTBa. TpeboBaHus Hesonac-
HOCTW K KOHTaKTHbIM 3aXuMaMm. YacTb 2. [lononHuUTeNbHble TPe6OBaHNA K BUHTOBbIM W GE3BUHTOBLIM
KOHTaKTHbIM 3aXUMaM [/1 COeAWHEHUS MeLHbIX MPOBOAHWKOB C HOMWHA/IbHLIM CeyeHuem oT 35 [0
300 mnr*

FOCT P M3K 60227-1—99 Kabenu c NONUBUHUNXIOPULHON N30M15LMNEN HA HOMUHAIBHOE Hanpsi-
XeHue 10 450/750 B BkntountensHo. Obuime TpeboBaHms

FOCT P M3K 60227-2—99 Kabenu c NONUBUHUNXIOPUAHON N30M15LMNEN HA HOMUHAILHOE Hanpsi-
eHne go 450/750 B BktountenbHo. MeToabl UCMbITaHWI

FOCT P M3K 60227-3—2002 Kabenu ¢ nonvi BUHWAXIOPUAHONM 130nauueli Ha HOMWHaNbHOe Ha-
npsbkeHve fo 450/750 B BknounTensHo. Kabenu 6e3 060104KM 41 CTalMOHapHO NPOKMaLKM

FOCT P M3K 60227-4—2002 Kabenu ¢ NOAMBUHUAXNOPUAHON M3014LMell HA HOMWHa/IbHOe Ha-
npsxkeHne o 450/750 B BkntounTtensHo. Kabenn B 060/104Ke A1s CTaLMOHAPHOW NMPOKNagKm

FOCT P M3K 60227-5—2002 Kabenu ¢ NoAMBUHUAXNOPUAHON N30NgUUeli Ha HOMWHaNbHOE Ha-
npsbkeHve fo 450/750 B BkntoumTenbHo. Mmbkne kabenn (LWHYpbI)

FOCT P M3K 60227-6—2002 Kabenu ¢ NOAVBUHUAXIOPUAHON M30NALMENA HA HOMUHAMLHOE Ha-
npsbkeHve fo 450/750 B BkAOUMTENbHO. JITOBLIE Kabenn n kabenn ans rubkux COeauHeHWUi

FOCT P M3K 60245-1—97 Kabenu ¢ pe3vHOBOI M30M1LMENA HA HOMWUHANBHOE HAMpsHKeHWe [0
450/750 B BknouuTensHo. O6Lme TpeboBaHWS

FOCT P M3K 60245-2—2002 Kabenn ¢ pe3vHOoBOI U3015LMeN Ha HOMUHANIbHOE HanpshKeHne A0
450/750 B BKnHOUMTENbHO. METOAbI MCMbITAHWIA

FOCT P M3K 60245-3—97 Kabenu ¢ pe3aMHOBO M30M1sLMEA HA HOMWHANBbHOE HaMpsXKeHue [0
450/750 B BknOunTENbHO. Kabenn ¢ HarpeBOCTOHKOW KPeMHUIAOPraHHYeCKOR n3onsumen

FOCT P M3K 60245-4—2002 Kabenu ¢ pe3viHOBOI M30M15LMEN HA HOMUHANIBHOE HaMpshKeHWe [0
450/750 B BknoumTenbHo. LLUHYypbI 1 rnbkune kabenu

FOCT P M3K 60245-6—97 Kabenu ¢ pe3vMHOBO M30MLMENA HA HOMUHANbHOE HAMpsBKEHWE [0
450/750 B BKntounTenbHO. Kabenn ans aneKTpoAHOW AyroBOi CBapKu
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FOCT P M3K 60245-7—97 Kabenu ¢ pe3MHOBOI u30nAumelt Ha HOMUHANbHOE HanpsikeHve o
450/750 B BkntounTensHo. Kabenm ¢ HarpeBoCTOMKON 3TUNEHBUHUNAWETATHON Pe3NHOBON M30nsUmeit

2 YcnoBus akcnayarauum

2.1 HopmasbHble yCNoBus aKCnyataLum

2.1.1 YactoTa UCTOYHMKA NUTAHUA —OT 48 [0 62 M NepeMEeHHOro TokKa.

2.1.2 HanpshkeHue, nojaBaemMoe HernpepbiBHO MeXAy BblBOAAMMW YCTPOWCTBa AN 3aluTbl OT UM-
NynbCHOTro nepeHanpsxeHns (¥ 3WIM), He [OMKHO NpeBbILLAaTh ero MaKCUMabHOrO A/UTENbHOro paboyero
HanpsHXeHus.

2.1.3 BbicoTa Haf, YpOBHEM MOPSi He AO/MKHA 6bITb cBbiwe 2000 M.

2.1.4 Temnepatypa 3Kcrnyatauuu v XpaHeHus:

- HopMa/nbHaa Temnepartypa —oT MuHyc 5 “C go nntoc 40 'C;

- npegenbHble 3HaYeHnss —oT MuHyc 40 *C go nmoc 70 “C.

2.1.5 OTHOocuTenbHas BNaXXHOCTb B TEMMNepaTypHbIX ycnosuax nometeHns —ot 30 % fo 90 %.

2.2 AHOMasbHble YCIoBUA 3KCMyaTauum

Mpy ncnonb3oBaHun Y3NI B aHOMa/IbHbIX YCNOBUAX MOXET noTpeboBaTbcsA paspaboTka Y3UI ¢
0CO6bIMY TPEBOBaHUAMMU K KOHCTPYKLUMU U NPUMEHEHWIO.

[na Y3UT Hapy>HOW yCTaHOBKW, NOABEPraeMbIX JeCTBUIO CONHEYHON UM UHOM paguaumn, MoryT
NoHag00MTLCA 4ONONHMUTENbHbIE TpeboBaHUS.

3 OnpegeneHns

B HacToALeM cTaHAapTe UCMOSb3YIOT CliefyHoLLye TEPMUHBI C COOTBETCTBYIOLLMMU OMNpPeseneHnaMu.

3.1 yCTPOICTBO AN 3aLMTbl OT UMMYLCHBIX NepeHanpsixeHuin (Y 3UIM): YCTpoicTBO, KOTOpOoe npes-
Ha3Ha4yeHo 418 OrpaHWYeHNs NepexofHbIX NepeHanpsXXeHnid 1 0TBO4a UMMY/LCOB TOKa. DTO YCTPOWCTBO
COLIEPXXWT, MO KpaiHeli Mepe, O4UH HEeMHENHBIA 3MeMeHT.

3.2 opHosBOfHOE Y3UM: Y3UI, BKNHOYEHHOE Mapasfie/ibHo B 3alluiiaemyto Lenb. MoxeT UMeTb
OTAeNbHble BBOAHONM U BbIBOAHON BbiBOAbI 6€3 BK/IHOUEHHOr0 NoC/nef0BaTeNbHO MOHOMO COMPOTUBAEHNS
MeXay BbIBOAAMU.

3.3 gByxsBoaHoe Y3WI: Y3UI c gByma KOMMIEKTaMW BblBOJOB —BBOAHbLIM U BblIBOAHLIM —C
BK/TIIOYEHHBLIM NMOCNEA0BATE/IbHO MeXAY BbIBOAAMMW CMeLnanbHbIM MONHbIM COMPOTUBIIEHNEM.

3.4 Y3VH HomuHupytowero tuna: Y3UIM, KOTOpoe B OTCYTCTBME MNepeHanpsXeHUs coxpaHseT
BbICOKOE MO/IHOE COMPOTMB/IEHNE, HO MOXET MIHOBEHHO W3MEHWTb ero Ha HW3KOoe B OTBET Ha CKa4yoK
Hanps>keHns. OG6LIMM NPYMEPOM 3/1EMEHTOB, CNYXaLLMX KOMMYTUPYHOWMMW YCTPOCTBAMM, ABNAIOTCA
paspAaLHUKK, ra3oBble TPYOKW, TUPUCTOPbI (KPEMHWEBbLIE BLINPAMUTENN) W YNpaBfseMble TUPUCTOPLI.
Takve Y3UI nHorga HasblBalOT «PaspagHUKu».

3.5 Y3NM orpaHuumsatoiero TvHa: Y3WIM, KOTopoe B OTCYrCTBME MepeHanpsXXeHus COoXpaHseT
BbICOKOE MOJTHOE COMPOTUB/IEHNE, HO MOCTEMEHHO CHUXKAET ero ¢ BO3pacTaHWMeM BOJSHbI TOKA W HanpsKe-
HMA. O6LWMM MPMMEPOM 3N1EMEHTOB, CNYXALLUMX HEeNNHEeRHbIMKU YCTPONCTBaMM, ABNAIOTCA BapuCTOpbl W
AVofHble paspagHukn. Takme Y3UI MHOrga HasblBaKT «OrpPaHUYnTENn».

3.6 Y3NM kombuHupoBaHHOro Tuna: Y 3UM, cogepalyme sneMeHTbl Kak KOMMYTUPYIOLLEro, Tak v
OrpaHyyMBatoLLEro TUMOB, KOTOPbIE MOTYT KOMMYTVPOBATb U OTPaHUYMBaTb HaMPSXKEHWE, a TakKe BbINo-
HATb 06e (PYHKUMW; UX AeNCTBUE 3aBUCUT OT XapakTepucTUK NOfaBaeMoro HanpskeHus.

3.7 BuAbl 3aLMTbl: 3aWUTHBIA aneMeHT Y3UI MOXeT NOACOEAMHATLCA MeXAy (hasamu Ui Mexay
thasoli 1 3emneit, unu Mexay hasoii 1 HeilTpanblo, UNN MeXAy HeMTpanbio U 3emneid, uan B 6o 13
KOMOBUHaL A

3.8 HOMMHa/bHBIN paspagHbIi ToK /.: TMKOBOe 3Ha4yeHWe TOKa, MpoTekarwollero uvepes Y3UM, c
thopmoii BonHbI 8/20. MpumeHsatoT B Knaccumkaumm Y3 npu ucnbiTaHusax knacca I, a Takke npw
npeaBapuTenbHoi 06paboTke Y3UI ans mucnbiTaHuii knaccos | n W.

3.9 umnynbCHbIN TOK /np: OnpegenseTcs NMMKOBbIM 3Ha4YeHeM Toka /poKn 3apsagom Q. McnbiTaHns
NPoOBOAAT B paboyem LMKINYECKOM pexkume. MNpumeHstoT npy knaccugukauum Y3UML ana ncnbiTaHWin
knacca 1

3.10 mMaKkcUManbHbIA paspagHbil TOK Wnx ans ucnbitaHuin knacca |l TMKOBOe 3HaueHve TOKa,
npotekawowero yYepes Y3WM. umetowero gopmy BonHbl 8/20 MU BEIMUMHY COrNacHO WUCMbITaTe/IbHOMY
uMKny B paboyem pexume ucnbiTaHuii knacca Il. 110> /,,.

311 makcumasbHOe 4inMTenlbHOe pabouee HanpsbkeHve le: MakcumaibHOe HanpshkKeHue LeicTByto-
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LLLero 3HayeHus NepeMeHHOro UM NMoCTOSHHOIO TOKa, KOTOPOE A/IMTe/IbHO NOoAaeTcs Ha BblBOAbl Y 3WUIT.
OHO paBHO HOMWHAMLHOMY HanpsXeHMIo.

3.12 cobcTBeHHas noTpebnsemas MowHOCTb Pc: MowHocTs, notpebnsemas Y3UIM npu nogaye
MaKCUManbHOro AnTeNlbHoro paboyero HanpskeHus (Uc) npy c6anaHCMpPOBaHHbIX HaMPSHKEHMAX U has-
HbIX Yrnax B OTCYTCTBUE Harpysku.

Y3WM nofcoefyHeH COrnacHO MHCTPYKUMAM U3rOTOBUTENS.

3.13 conpoBoXAaroLLMil TOK /,: TOK. NOAaBaeMblil 3N1EKTPUHECKOIA CUNOBOW CUCTEMOIA N MPOXOAALLMIA
yepe3 Y3UI nocne paspsgHOro TOKOBOrO MMnynbca. COMPOBOXAANOLWMIA TOK CYLLECTBEHHO OT/IMYaeTCA
OT ANNTENbHOIO paboyero Toka /t.

3.14 HOMMHa/bHbIA TOK Harpysku /L MakcuManbHblii ANNTENbHbIA HOMWUHA/bHBIA NepeMeHHbI
(BericTBMTENbHOE 3HAYEHME) UM MOCTOSHHBIN TOK. KOTOPbIA MOXET NOAaBaThCs K HarpysKe, 3alivLlaemo
Y3uri.

3.15 ypoBeHb HanpspkeHusa 3awHwWw {/.: MapameTp, xapakTepusyowmii Y3UI B YacTu orpaHnyeHus
Hanps>KeHWs Ha ero BblBOAAaX, KOTOPbIA BbIOPaH W3 Yncia NpesnoyTUTeNbHbIX 3HaYeHWI. [laHHOe 3HayYeHve
[OMKHO ObITb BbILe HAaMBOMbLLErO U3 N3MEPEHHbIX OFPaHNUYEHHbIX HaNPSHXXEHWIA.

3.16 n3MepeHHOe MpefieNlbHOe HanpsXKeHWe: MakcMManbHOe 3HaUYEHWEe HaNPSXKEHNS, U3MEPEHHOTO Ha
BbIBOAaX Y3WI npu nogaye UMNy/nbCoOB 3afaHHON POPMbI BOHLI W aMnUTYfpl.

3.17 octatouHoe HanpshkeHve Ur% MNnkKoBoe 3HayeHWe Hanps>keHus, NOABNAIOLLErocs Ha BbIBOAAX
Y3WIT BcrneacTBre NPOXOXAeHUA paspaLHOro TOKa.

3.18 xapaKkTepucTuka BpeMeHHOro nepeHanpshkeHust (BWH): MoseaeHune Y3, korga oHO nogBsep-
raeTcs BPEMEHHOMY nepeHanpsiXeHuio 6', B TeUeHWe 3a[jaHHOro NPOMEXYTKa BpeMeHu /,.

MpumeyaHune — HasBaHHas XxapaKTepuUCTNKa MOXET BblpaXaTb 160 CNOCO6HOCTL BblgepxmBaTh BUH 6e3
HeaonycTUMbIX U3MEHEHWUIA NapameTpoB UK YHKLMUIA, TG0 NOBPEXeHWe, KaK onncaHo B 7.7.6.2.

3.19 cnocobHocTb AByxBBOAMOr0 Y 3UI BbiAepXMBaTh MepeHanpsXXeHnsi co CTOPOHbI Harpysku: Cno-
COBHOCTb [1ByXBBOAHOIO Y3UI BblfepuBaTh NepeHanps>keHne Ha BbIXOAHbIX BblBOAAX, BblpaXaroLlascs
B CHVXXEHUWN Harpysok Ha Y3UT1.

3.20 nageHuve HanpsXXeHus (B NpoLeHTax):

AU= UM .~ bwx 100,
0

rge —COOTBETCTBEHHO BXOJHOE U BbIXOAHOE HaNpsXXeHUs, U3MEePeHHble OLHOBPEMEHHO Mpu
NOAKMOYEHHON Naw o aKTUBHOW Harpyske. [laHHbI/i NapameTp NPUMEHSIOT UCKUN-
TeNbHO ANs ABYBBOAHLIX Y 3UTI.
321 noTepu npyu BKNOYeHMW: TloTepyu npu BKNoYeHun Y3IWNM, onpefenstolinecs OTHOLLEHUEM
HanpsHKeHMI Ha BbIBOAAX, U3MEPEHHbIX Cpa3y >Xe Nocfie NoAkaYeHns ucnoityemoro Y3UIM K cucteme,
[0 1 Mocne BK/IOYEHNS. Pe3ynbTaT BblpaXaeTcs B MPOLeHTax.

MpumeyaHue —Tpe6oBaHUS U UCMbITAHUS — B CTAAWUM PACCMOTPEHUS.

3.22 vmnynbc HanpsxkeHua 1,2/50: MMynbC Hanps>keHWs € (PaKTUUYeCKMM 3HavyeHmeM QpoHTa
(Bpems nogvema oT 10 % o 90 % NMKOBOro 3Ha4yeHus) 1,2 MKC 1 noaynepnogom 50 MKc.

3.23 umnynbe Toka 8/20: MMnynbe ToKa ¢ (hakTUUYECKUM 3HaYeHneM (hpoHTa 8 MKC 1 Nonynepruosom
20 MKc.

3.24 KombuHupoBaHHas BonHa: KoMOGWHMpOBaHHAs BOMHA, CO34aBaemasi reHepaToOpoOM, KOTOPbIi
nofaeT B Pa3OMKHYTYHO Lienb MMMYbC HanpskeHnus 1,2/50 1 B KOPOTKO3aMKHYTYIO Lierb — UMMY/bC TOKa
8/20. HanpshkeHne, aMnanTyaa TOKa 1 hopmbl BOJTHbI, NogaBaeMoli K Y31, onpefenstoTcs reHepaTopoM
W MNOMHbIM conpoTuBneHnem Y3WMM, K KoTopoMmy npuknagsliBaetca MMIynsc. OTHOLLEHWE MUKOBOrO
HanpsHKeHWs1 Pa3OMKHYTOR Lienu K NMKOBOMY TOKY KOPOTKOrO 3amblkaHusa cocTaBaseT 2 OM; OHO onpe-
[ieNneHo Kak ycnoBHoe nonHoe ConpoTmeneHne Z,. TOK KOPOTKOTO 3aMblkaHWs 0603HaueH /,,.. HanpskeHne
pa3oMKHYTOl Lenn 0603Ha4YeHo (/oc.

3.25 TemnepaTypHbIil c6oii: Paboyee ycnoBume, Npyv KOTOPOM YCTaHOBMBLLEECS COCTOSHUE pacCesiHus
aHepruv Y3WI npesbiwaeT cnocobHOCTb Kopnyca U COeANHEHNIA paccemBaTh TEM/IOBYIO 3HEPTUIO, Bedy-
Lee K NOBbILIEHWIO TEMMePaTypbl BHYTPEHHUX 3/1IEMEHTOB, MPMBOAALLEMY K NMOBPEXAEHUIO YCTPOIACTBA.

3.26 TennoBas cTabunbHOCTb: CnocobHOCTb Y3UI coxpaHATb TEPMOCTabUIbLHOCTL MOC/e UCMbITa-
HVS B paboyem pexxume, Bbi3BaBLUEM MPEBbILLEHWE TemMnepaTypbl, Korga Temnepartypa Y3 co BpemeHem
noHmwkaetca n Y3UIM paboTaeT npu 3afaHHbIX MakCUMa/lbHOM AAWTENbHOM pabouemM HanmpsKeHUU |
YCNOBUAX TEMMEPATYPbI OKPYXatoLLero Bo3ayxa.

4



FOCT P 51992-2002

3.27 BbIXOg W CTpos: Mi3MeHeHMe nepBoHavanbHbIX paboumx napameTpos Y 3WIM nog Bo3geiicTarem
nepeHanpsXKeHus, aKCnayaTauuy Uam HebnaronpuATHbLIX YCNOBUIA OKPY>XKatoLLeid cpegbl.

3.28 yCTOMUMBOCTb K TOKaM KOPOTKOrO 3aMblKaHus: MakcuMasbHbIli 0XWAAEeMbI TOK KOPOTKOro
3aMblKaHWsl, KOTOPbIA cnocobeH BblgepxaTts Y 3.

3.29 pasveguHutens Y3VM: YcTpoiicTBO (BHYTPEHHEE W/UAWM HapyXHOe), NpefHa3HayeHHoe AN
oTcoefnHeHns Y3WIT oT cunoBOi CUCTEMBI.

MpumeyvyaHune —/[laHHOe pasbefuHUTENbHOE YCTPOWCTBO HC 0611aAaeT CNoCOGHOCTbIO K pasbeAunHEHUIO.
OHO npefHa3HayeHo A8 NpeaynpexAeHns ycTouMBOA HEMCNPaBHOCTU CUCTEMbl U NPUMEHSIETCA ANS yKasaHWus o
nospexgeHun Y3UM. Kpome QyHKUMN pasbefUHEHNS OHO MOXET BbIMOMHATL (PYHKLMM 3allNTbl OT CBEPXTOKA U
TEeMn0BOM 3almnTbl. 3TN PYHKLMN MOTYT 6bITb 06beAMHEHbI B OAHOM YCTPOCTBE NGO pacnpefeneHbl Mo 0TAebHbIM
ycTpolicTBam.

3.30 cTeneHb 3awmThl, 06ecneynBaemas 060104Koi (kog IP): CTeneHb 3aWwnMThl OT AOCTyNa K onac-
HbIM YaCTAM, OT MPOHUKHOBEHUS TBEPAbIX MHOPOAHbLIX YacTul, u/mnu sogbl (cm. FTOCT 14254).

3.31 TvnoBble UcnbITaHua (MCnblTaHMeTUNa): McnbiTaHusa, NpoBoAMMbIE M0 3aBepLUeHUn pa3paboTku
HOBOW KOHCTPYKLUMKU Y3WI Ans yCTaHOBNEHUS XapaKTepHbIX NapaMeTpoB U foKa3aTe/lbCTBa COOTBETCTBUA
TpeboBaHWAM OnpeAeneHHOro ctaHgapTa. MpoBefeHHble OAHAXKAbI, OHU HE HYXXAAHTCA B MOBTOPEHUU [0
Tex Mop. roto» U3MEHEHNe KOHCTPYKLMU He NOBeYeT U3MEHEHUS XapaKTepuCcTUK. B aTom cnyyae noBTop-
Hble UCMbITaHUSA MPOBOAAT TO/ILKO MO U3MEHEHHbIM XapaKTepUCTUKaMm.

3.32 KOHTPOSibHbIE MCMbITaHUA: WCNbITaHUA, NPOBOAMMbIE Ha Kaxaom Y3WI1. ero yactax uam
maTepuanax 418 NoATBEPXAEHMUS, YTO U3AeNne COOTBETCTBYET KOHCTPYKTOPCKOWM AOKYMeHTauum.

3.33 npremoyHble Henbiranus: KcnbitaHna Y3 nam nx npegcrtaBuTeNbHbIX 06pa3LoB, NPOBOAK-
Mble M0 NpeABapuTeNbHOW AOrOBOPEHHOCTU MEXAY M3roTOBUTENEM W NOTPEGUTENEM.

3.34 ycTpOICTBO pa3BA3KW: YCTPOICTBO, NpefHasHayeHHOe Ans TOro, 4Tobbl BOCMNPENSATCTBOBATb
nepefaye aHepruyv wMmMNynbca B CU/IOBYKO CeTb NPU Mofadve NuTaHMsa K ucnbityemomy Y3WIM. WHorga
Ha3bIBalOT «pPa3BA3bIBAOLLMIA (UILTP».

3.35 Knaccudmkaums MMnynbCHbIX UCMbITaHNIA

3.35.1 wucnbiTaHns knacca 1. McnbiTaHus, NPOBOAMMbLIE C HOMWHaNbHLIM Pa3psAHbIM TOKOM /,
(cm. 3.8), umnynbcHbIM HanpskeHnem 1,2/50 (cm. 3.22) U MaKCMMa/ibHbIM UMMY/bCHBIM TOKOM /inp
(cm. 3.9).

3.35.2 ucnbitaHus knacca Il: NcnbiTaHns, NpoBOAMMbIE C HOMWHaNbHLIM paspsgHbIM TOKOM /,,
(cm. 3.8), vMnynbCcHbIM Hanps>keHunem 1,2/50 (cMm. 3.22) M MakCMMaibHbIM pPaspafHbIM TOKOM /X
(cm. 3.10).

3.35.3 ucnbitaHma knacca Ill: WcnbiTaHus, nNpoBoguMble ¢ KOMOGUHMPOBaHHOM BaTHOMW (1,2/50,
8/20). cm. 3.24.

3.36 3awwmTa OT CBEPXTOKA: YCTPOMCTBO ANS 3alWMTbl OT CBEPXTOKa (HampuMmep aBTOMaTUYeCKui
BbIKNOUATENb UM NNABKWIA MpefoXpaHnTeNb), KOTOPOe MOXET BblTb YaCTbiO 3/1EKTPOYCTAHOBKM, pacno-
NOXXEHHON BHe 1 oo Y3UT.

3.37 ycTpoiictBo gnddepeHumansHoro Toka (YAT): MexaHnyeckoe KOMMYTaUMOHHOe YCTPOMCTBO
WM KOMMJIEKC YCTPOICTB, KOTOPbIE BbI3bIBAIOT pa3MbiKaHMe KOHTaKTOB, Korga AuddepeHuanbHblil unm
Hec6anaHCUPOBaHHbIV TOK JOCTUIHET 3afjaHHOI0 3Ha4YeHWs B 3afaHHbIX YC/OBUSX.

MpumevaHune—K YOT 0oTHOCATCA aBTOMaTW4eCKne BbIK/OYaTeNW, ynpasnsemble gnddepeHunanbHbiM
TOKOM, 63 BCTPOEHHOW 3awmTbl 0T cBCpxTOKOB (BAT) no MOCT P 51326.1.

3.38 paspsagHoe HanpsxkeHve Y 3UITT KOMMYTUPYIOLLEro TUna: 3HauyeHne MakCMMaibHOr0 Hanpsi>KeHus
B 3a30pe Y3WUI nepes paspsgoM Mexay 3nekTpogamu.

3.39 ypenbHas 3Heprua W/R pna ucnbiTaHus knacca 1 QHeprus, Bblgensemas UMMIYAbCHbIM
TOKOM YTp Ha efumHuuy conpoTtusneHus 1 Om. OHa paBHa WHTerpasy BO BPEMEHW Nouwiagn Toka
W/R = J/-dt.

3.40 oXmpaaemblii TOK KOPOTKOrO 3aMblKaHUA MCTOYHMKA NuTaHms /p. TOK. KOTOPbI NpoTekan 6Obl B
[JaHHOM MecTe Lenu, ecnn 6bl B 3TOM MeCTe OHa 6blia 3aMKHYTa HAKOPOTKO MPOBOAHWMKOM C He3Hauu-
Te/IbHbIM CONPOTUBNEHUEM.

3.41 HOMMHa/IbHas OTK/IHOYaoLLas CMOCOGHOCTL CONPOBOXAAOLLEr0 TOKa: OXMAaeMblil TOK KOPOTKOro
3amblKaHusi, KoTopblid Y3WI B COCTOSAHMU OTKNOUUTL CaMOCTOATENIBHO.

3.42 Tok yTeukun /PE Tok. npoTekatowwmii yepes BbiBog PE, korga na Y3UI nogaHo MakcumaibHoe
pmTenbHOe paboyee HanpsbkeHue (i/c), ¢ coeAMHEHUSMUN 6e3 Harpy3Ku, BbINOAHEHHbIMU COrNacHO yKa-
3aHUAM M3rOTOBUTENS.

3.43 nHAMKATOP COCTOSIHMS: YCTPOICTBO, yKasbiBatollee paboyee cocTosiHme Y3,
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MpumeuvaHune —TogobHbIe NHANKATOPbI MOTYT ObIThb IOKANbHLIMU C BU3ya/IbHON M/UNKN 3BYKOBOW CUTHa-
nusauueii /A MoryT UMeTb AUCTAHLMOHHYIO CUTHaNU3aLmnio U/UnN BbIXOAHOW KOHTaKT.

3.44 BbIXOHOW KOHTaKT: KOHTAKT, BK/IOUEHHbIN B LieMb, OTAENEHHYIO OT FaBHOM Lienu, H NOLK/I0-
YEHHbIN K pasbeguHuTento Y3UM nan nHaMKaTopy COCTOSHUS.

3.45 cocTosHMe NOBPeXaeHWs Mpy BpeMeHHOM nepeHanpseHun (BMH): CoctosiHue Y3WIMM, Bknto-
UeHHOro Mexay (ha3oli/HeliTpanbio 1 3emneii B ycnosusax BIMH (3aMblkaHue Ha 3eM/IH0 B BbICOKOBOJIbTHOW
cucTeMe, BMAKOLLEe HA HU3KOBOJIbTHYHO cuctemy), cm. TOCT P 50571.19.

Mpumeyas ne — BpemMeHHOe NnepeHanps>keHne MOXeT MPeBbICUTb CNOCO6HOCTL Y3U I BblepKMBaTh Bpe-
MeHHble nepeHanpskeHun Ut.

3.46 HOMWHA/IbHOE HanpshKeHUe NepemMeHHoOro Toka cucTeMbl U,: HoMWHanbHOe HanpskeHue Mexay
(hasoli 1 HelTpanblo (LeiiCTBYHOLLEE 3HAYEHWE HAMPSHKEHUS NMEPEMEHHOTO TOKa) CUCTEMbI.

4 Knaccugmkaums

V3rotoBuTeNn A0MKHBLI Knaccudmuymposatb Y3UI no cnegytowmm napameTpam:
4.1 yncny BBOAOB:

4.1.1 0AHOBBOfHbIE,

4.1.2 [BYXBBO[fHbIE;

4.2 cnocoby BbIMOMHEHWS 3aLUTbI OT NepeHanpsKeHns:

421 KOMMYTUPYIOLLME HaMpPsXKeHME.

4.2.2 orpaHuuymBaloLLe Hanps>KeHue,

4.2.3 KOMOGWHMPOBaHHOIO TWNa;

4.3 wucnbiTaHuam Y3UIM knaccoB 1—111 cornacHo Tabnuue 1

Tabnnuya 1— UcenbitaHusa Y3UNM knaccos 1—llI

Knacc vcnbiTaHnin Onpepensem uit napameTp MyHKT MeToAa McnbliTaHmii

Amp 7.1.1

Anax 7.1.2

111 Uoc 7.1.4

4.4 MecTOMONMOXEHUIO:

4.4.1 BHYTpeHHeli yCTaHOBKM,
4.4.2 Hapy>XHOW yCTaHOBKMU;
4.5 pocTynHocTu:

45.1 pocTynHoe,

4.5.2 HefoCTynHoe.

MpumeyaHune - O3HaYaeT HEBO3MOXHOCTb 40OCTyna 6e3 NOMOLLM CheunanbHOro MHCTPYMeHTa K YacTaMm,
HaxoAsLLUMCS MO HaNpPsHKeHVEM;

4.6 cnocoby yCTaHOBKU:

4.6.1 cTayMOHapHbIN,

4.6.2 MepeHOCHbIN;

4.7 pasvefmHuTento Y3UIT:

4.7.1 MeCTOMOMOXEHWNIO:

4.7.1.1 BHYTpPEHHelA yCTaHOBKM,
4.7.1.2 Hapy>XHOI YCTaHOBKMW.
3.7.1.3 KOMBMHMPOBaHHOe (Of4HA YacTb BHYTPEHHel YCTaHOBKW, ApYras — Hapy>KHOW YCTaHOBKW);
4.7.2 3alMUTHBIM QYHKLUAM:
4.7.2.1 c TenioBOW 3aLMTOM.
4.7.2.2 C 3aWNTOl OT TOKOB YTEUKMN.
4.7.2.3 C 3alLMTOI OT CBEPXTOKa;
4.8 3aWuTe OT CBEPXTOKa:

481 C 3aWuTOIA.
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4.8.2 6e3 3awWmThl;

4.9 cTeneHn 3awmTbl, o06ecneynBaemMoil 060704KaMK, COrnacHo Kkofam IP, ykasaHHbIM B
FOCT 14254;

4.10 fmana3oHy TemnepaTyp:

4.10.1 c HopMasibHbIM AManasoHoM,

4.10.2 c pacWIMpPeHHbIM AUana3oHoM.

5 CraHfapTHble NapameTpsbl

51 MMpeanoyTuTeNbHbIE 3HAYEHUS UMMYALCHOMO TOKa /1Tp A4NA UCMbITaHWA Knacca |

- NWKOBOe 3HauyeHue Toka /pcdk.. 1,0; 2; 5; 10 mn 20 k1

- 3apag Q...05; 1,25, 5 10/1c

5.2 TpepnoyTuTeNbHble 3HAYeHWs HOMUHANBHOTO PaspsLHOro Toka /,, ANns ucnbiTaHuii knacca I
0.05; 0.1; 0,25; 0,5; 1.0; 1,5; 2,0: 2,5; 3,0; 5,0; 10.0; 15.0 1 20.0 KA.

5.3 TpeanouTuTesbHble 3HAYEHNS HANPSHKEHUS pasoMKHYTOM uenu UQ ans ncnbitaHum knacca 111
0.1; 0,2; 0,5; 1,0; 2,0; 3.0; 4,0; 5,0; 6,0; 10.0 n 20,0 kB.

5.4 TpepnoytuTeNibHble 3Ha4YeHUA YPOBHA HanpskeHua 3awmtsl U : 0,08; 0.09; 0.10; 0.12; 0,15;
0.22; 0,33; 0,40; 0,50; 0.60; 0.70; 0,80; 0,90; 1.00; 1,20; 1.50; 1,80: 2,00; 2.50; 3.00; 4,00; 5.00; 6,00; 8.00
n 10,00 kB.

5.5 TlMpeanouTuTe/ibHble 3HAYEHUSI MaKCUMalbHOTO A/IMTENBHOTO paboyero HanpsbkeHus fc aeiicT-
BYIOLLIEro 3HayeHus MepeMeHHOro uUaM NMOCTOAHHOro Toka: 52; 63; 75; 95; IMO; 130; 150; 175; 220; 230;
240; 250; 260; 275: 280: 320; 420; 440; 460; 510; 530; 600; 630; 690; 800; 900; 1000 1 1500 B.

6 Tpe6oBaHusA

6.1 O6wme TpeboBaHUsA

6.11 NpeHTugpukaumnsa

MN3rotoBuTenb [OMKEH NPeLyCMOTPETb MUHUMYM CriefytoLieli MHhopMaummn (MCnbiTaHUs NpoBOAAT
B COOTBETCTBUM C pasfenom 7):

a) HaMMeHOBaHWe M3roTOBUTENS MW TOProBas Mapka W HOMep MOoJenu;

b) KaTeropus pasMeLLeHus:

C) 4uMCno BBOAOB;

d) cnoco6 ycTaHOBKY;

€) MakcumanbHoe AnuTenbHoe paboyee HanpskeHne UL(0AHO 3HaYeHMeE A5 3alMThbl KaXA0ro BUaa)
M HOMWHANbHAs 4acToTa;

0 KnaccuuKkaums UCMbITaHWA WM MapaMeTpbl paspsga 418 3aluTbl KaKLOr0 BUAA, 3asBlEHHble
N3roTOBUTENEM:

Anp~ Ona ucneitaHna Y3WH knacca |,

L. * * » » I,

u 0 * * ;

g) HOMWHaNbHbIA paspaaHbIi Tok /nana Y3WI knaccos 1v U (0gHO 3HaYeHVe Ans 3alimThbl KaXA0ro
BUAR);
h) 3HauyeHune ypoBHS HanpsXeHus 3awnTbl V' (OAHO 3HAYEHWE ANA 3aWUTbl KaXoro Buia);
i) HOMVHaNbHBIA TOK Harpysku /L (ecnn Tpebyetcs);
)] MaKcuMasbHble PEKOMEHA0BaHHbIE MapameTpbl 3alinTbl OT CBepxToka, ecnu Tpebyetca IP
6onbLue 20;
W) yKaszaHue 0 AeicTBUM pasbeauHutens (ecnv umeetcs);
M) MNOMOXEHNe HOPManbHOM YCTAHOBKM MPU MOHTaXe (ECIN 3TO MMEET 3HaueHue);
0) WAeHTUMKaLUSA BbIBOAOB (ECAN HEO6XOAMMO);
p) WHCTPYKUUW MO yCTaHOBKe (MOACOeAMHEHWE, MeXaHW4ecKue pasmepbl, 4/MHA NPOBOLHUKOB U
7. A);
g) pof TOKa: NMepPeMeHHbI C YacTOTOW WM MOCTOSAHHBINA, UK 06a;
r) yaenbHas aHeprus W/R Tonbko ana ucnbitaHuii ¥Y3WM knacca | (cm. 7.1.1);
S) AmanasoH TemmnepaTyp;
)t) HOMUWHa/IbHaA OTKOYaloLas cnoco6HOCTb CKBO3HOI0 ToKa /T, (Kpome Y3UI orpaHuynBaroLLero
T™Mna);
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1) TpeboBaHWA K pasbefuHuTento Y3UI Hapy>XHON yCcTaHOBKWU, POPMYINPYET U3rOTOBUTENb;

V) anthdepeHumanbHbii TOK /i (Heobs3aTenbHO);

W) XapaKTepucTuKa BPeMeHHOro nepeHanpsxenus (BUH).

6.1.2 Mapkuposka

MapkupoBka cornacHo nofanyHktam a), ), 1. h), j), 1), o) n q) 6.1.1 o06s3aTenbHO JO/MKHA 6bITb
HaHeceHa Ha kopnyc Y3UI unu Ha Tabnuykn, NpUKpPensieHHble K ero Kopnycy. B HEKOTOPbIX KOHCTPYK-
LMAX 04HOBBOAHbLIX ¥3WI MOXHO He YKasblBaTb HOMWHANbHbIA TOK HarpysKu.

MapkunpoBKa o/mkHa ObITb HECTUPAEMOIA U YETKOM W He AO/MKHA HAHOCUTbCA Ha BUHTbI U CbEMHbIE
Jetann. CooTBETCTBME NPOBEPAIOT UCMbITAHWEM MO 7.2.

MpumeyaHune —B orpaHWYeHHbIX MO NAoWAanM MecTax MapKMpoBKY MO MOAMYHKTY @) HAHOCAT Ha camo
Y 3. ocTanbHY0 MapKMPOBKY pasmellatoT Ha MHAUBMUAYaTbHON ynakoBke Y3UTT.

6.2 Tpe6oBaHUA K 3M1EKTPUYECKOIN YacTu

6.21 SneKTpuYecKkune coeffuHeHUSN

KOHCTpYKUWS BbIBOAOB JO/MKHA AONYCKATb NOACOEANHEHWE NMPOBOAHNKOB MUHUMAbHOTO U MaKCK-
Ma/bHOr0 MOMepeYHbIX CEYEHMI COMNacHO yKasaHWo U3roToBUTENS.

Kaxxgoe vcnbiTaHne cnefyeT NPOBOAMTL C UCMONb30BaHWEM Hanbosee XXeCTKOW KOoHdurypaumm (c
MWHUMa/bHBIM UM MakCUManbHbIM NONepeyHbIM CEYEHNEM B 3aBUCMMOCTM OT UCMNbITaHUA (CM. pasgen 7).
Y3UM pomkHbl OblTb OCHaLeHbl BbIBOAaMW, B KOTOPbIX 3/IEKTPUYECKOE MOACOefMHEHNE BO3MOXHO
nocpeiCTBOM BMHTOB, FaeK, BUIOK, PO3ETOK M APYrUX YCTPOWCTB paBHON 3thdeKTMBHOCTM. COOTBETCTBUE
npoBepsatoT no 7.3.

6.22 YpoBeHb HanpaxeHua 3awuntol W

M3mepeHHoe npefenbHoe HanpsykeHne Y31 He JO/KHO NPeBbILLAaTh YPOBHA HAMPSXKEHUA 3aLUUTL,
yKa3aHHOro nsrortosutenem. CooTBETCTBME MPOBEPAIOT UCMbITaHNEM MO 7.5.

6.23 NcnblTaHma Knacca | MMNYNbCHbLIM TOKOM

MpoBogaT ucnbiTaHua knacca | gna Y3WUI, korpa w3rotosutens 3asatser, 4to Y3UWIH oteevaeT
ornpegeneHHbIM Tpe6oBaHMAM. COOTBETCTBUE MPOBEPSIOT Mo 7.6.5.

6.24 NcnbliTaHna Knacca 11 HOMMHANbHBLIM paspAgHbIX! TOKOM

MpoBogaT ncnbiTaHna knacca Il gna Y3WI. Korga n3rotosutenb 3afBnset, 4To Y3WUI oTeevaeT
onpegeneHHbIM TpeboBaHuAM. COOTBETCTBME MPOBEPSIOT Mo 7.6.5.

6.25 NWcnbiTaHna knacca Il KoMOGMHMPOBAHHOMN BOMHOM

MpoBogAaT ucnbiTaHma Knacca 111 ana Y3WTI, korga usrotosutenb 3asataet, yto Y3UI otsevaet
onpegeneHHbIM TpeboBaHMAM. COOTBETCTBME MPOBEPSAIOT Mo 7.6.7.

6.26 McnbiTaHne B paboyem pexume

Y3UIM [OMKHO BbIAEPXKMBATL YKa3aHHbIE paspsaHble TOKWU Mpu nofadye MakCUManbHOro 4/IMTENTbHOMo
pabouyero HanpsbkeHus £lc. 6e3 HeaonyCTUMbIX M3MEHeHWI XapakTepucTuK. COOTBETCTBME MPOBEPSHOT
ncnblTaHnem no 7.6.

6.2.7 Pasvepguunutenb Y3IUN

Y31 moryT umeTb 60 BHYTPEHHME, TM60 HapyXXHble pasbeanHuTenu, Nnbo nx kKombuHauuu. Nx
(hYHKLMOHMPOBaHME [OMKHO ObITb yKa3aHo.

MpumevyaHune —TIpu MOHTaXe, HC OTHOCcALEMCA K Y3UT. MOXeT noTpeboBaTbCcs NPUMEHEHWE A0MOHU-
TeNbHbIX 3aLUTHBIX YCTPONCTB U/K/IN YCTPOMCTB 3alyThl OT CBEPXTOKa 60/1ee HU3KOr0 HOMUHaNA.

PasbeauHnTenn Y3UIM fomKHbI UCMbITbIBATLCA BMecTe ¢ Y3UIM BX0Ae UMKNa TUMOBbIX UCMbITAHWUA,
ncknovas YAT. KOTOpble He UCMbITLIBAIOT B paboyeM pexmme cornacHo 7.7.1.

CoO0TBETCTBME NPOBEPAIOT UCMbITAHUAMWU MO 7.7 1 7.8.3.

6.28 Bo3gywHble 3a30pbl U PacCTOAHUA YTeuknu

Y3WUIL fomXHbl MMETb [JOCTATOUHbIE BO3AYLLUHbIE 33a30Pbl U PACCTOAHMA YTEUKW. VICMblTaHWUs NpoBo-
AT B COOTBETCTBMM C 7.9.5.

629 TPEKNMHIOCTOWKOCTH

W3onupytolme getanu, NpYMeHsieMble 4N18 yAepXXaHUA YacTei, HaXOAsALMXCH MOf HampsKeHUeM,
LOMKHbI ObITb TPEKMHIOCTONKUMMN WM UMETb pasMepbl, OCTaTOYHbIe, YTOBbI 06ecrneunTb He06X0aUMbIe
N30/ILNOHHbIE XapaKTepuUCTUKK. cnbiTaHna nposogdat no 7.9.6.

6.2.10 OnekTpMyeckad MNPOYHOCTb WU3O0NALUMK

3nekTpryeckas NPOYHOCTb m3onauuy kKopnyca Y3WI fomkHa 6biTb 4OCTATOYHON C TOYKM 3peHus
YCTOWYMBOCTM K MPOGOID M 3alUNTbI OT NPSAAMOr0 KOHTaKTa. McnbiTaHWe NPoOBOAAT B COOTBETCTBUM € 7.9.8.

6211 YCcTOWUYMBOCTb K KOPOTKOMY 3aMblKaHUI

Y3WM fomKHO NpoBOAWTE TOK KOPOTKOTO 3aMblKaHWs 40 TeX Mop, NnokKa OHO He GyJeT OTK/YeHO
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nmnéo camum Y3UI. nnbo BHYTPEHHUM WU HapY>XHbIM pasbefuHWUTENEeM CBEPXTOKa, NMO0 3almuToi oT
CBepxToKa. McnbiTaHne NpoBOAAT B COOTBETCTBMM C 7.7.3.

6212 PyHKNMOUUPOBAHUE MHANKATOPA COCTOAHMUA

O6Lye ceeeHNs

Mpu npoBefeHUN TUMOBLIX WCMbITAHWIA COCTOAHME, MOKa3blBaEMOE WHAMKATOPOM (amu), LOMKHO
[aTb ACHOe MpeAcTaBleHWe O COCTOSHWM TOW 4acTu, C KOTOpOi OH (OHWM) coegmHeHbl. Ana Y3UII ¢
NpeAyCMOTPEHHON WMHAMKALMe NPOMEXYTOYHOrO COCTOSHUA MOCMefHee He CUMTAT MOBPEXAeHWEM
uHgnkatopa. lMpu HanuMumm 6onee 4eM OLHOrO crocoba MHAMKAUWW COCTOAHMWSA, HarmpyMep MEeCTHON u
OVCTaHUMOHHOW WMHAWMKaLMK, cnefyeT MpoBepuTb WHAMKALMIO KaXAoro Tuna. V3roToBUTENb [OMKEH
npeaycMOTpeTb MH(OPMaLMo 0 (YHKLVOHUPOBAHUN WHAMKATOpa W [elCTBMAX, NpeanpUHUMAEMbIX B
C/lyyae U3MEHEHUS MHAMKALUN COCTOAHUA. VIHAMKATOP MOXET COCTOATb U3 ABYX YacTeld, 06beUHEHHbIX
COeAMHUTENbHbIM YCTPONCTBOM, KOTOPOE MOXET BOblTb MEXaHWYECKUM, ONTUYECKMM, 3BYKOBbLIM, 3/1EKTPO-
MarHWTHbIM U T. 4. OfHY YacTb 3aMeHs0T Npu 3ameHe Y 3UIM. 1 oHa [O/MKHA UCMbITLIBATLCA, KakK YKa3aHo
Bbilwe. [pyryto YacTb He 3aMeHAT npu 3ameHe Y3UIM1, 1 OHa [JO/KHA BbIMOMHUTL AOMOSIHUTENBHO He
MmeHee 50 onepaymii.

MpumevyaHune — Bo3gelicTBMe COEAUHUTENBHOIO YCTPOCTBA, KOTOPOe NPUBOAWUT B [eliCTBME HC3aMeHsC-
HYK 4acTb MHAMKaTOpa COCTOAHUA, MOXXHO MMUTUPOBaTb APYTrUM cnocobom, yem ,qeﬁCTBMe y3na 3aMeHsieMoli YacTu
Y3WT. HanpymMep 0TAe/IbHbIM 3/1eKTPOMarHUTOM WAN MPY>XXUHOW.

Ecnn Ha MHAMKaUMIO NPUMEHSEMOrO TUMa UMEETCS COOTBETCTBYIOLUMIA CTaHAapT, TO TpeboBaHWAM
ero J0/XHa YJ0BNeTBOPATb He3aMeHseMas YacTb MHAMKATOPA COCTOSHUSA, MPU YC/IOBUMW, YTO UHAMKATOP
[O/MKEH 6bITb ncnbiTaH 50 onepauuamu.

6.2.13 N3onaumna MexXxay OThAeNbHbIMU LenaMu

Ecnn Y3UIM copepXWT Uemb, 3MeKTPUYECKM WM30IMPOBaHHYHO OT F1aBHOM Lienu, M3roToBUTENb
[O/MKEH MPeAycMOTPpeTb MHOPMaLMIO, KacaroLycs U30AALUMA MEXAY LEenaMu U HanpskeHWi, Bbigep-
XMBaeMbIX N30NALMeN, a TaKKe COCNaTbCa Ha COOTBETCTBYHOLLME CTaHAAPTbI.

Mpw Hanuuuy 6onee yem ABYX Lieneii Ans KakAol KOM6UHaLMK Leneid AOMKHbI ObITh AaHbl NMOACHE-
HUS.

N30naumMi0 1 3N1eKTPUYECKYH0 NPOYHOCTb U30MALMKN OTAEMNbHbIX Lieneid cnegyeT UCMbITaTb COMIaCHO
YKa3aHWAM M3roToBuUTeNs.

6.3 TpeboBaHMA K MEXaHUYECKO YacTu

Y3UM fomkHbl 6bITb CHAOXEHbI CpefcTBaMK AN MOHTaXa, O06EecrneymBatoLMU MeXaHUYecKyto
HafleXXHOCTb. McnbiTaHna NPOBOAAT B COOTBETCTBUN C 7.9.2.

631 O6wmMe NONOXEHMNSA

Y3WM fomkHbl 6bITb OCHALLLEHbI BbIBOLAMM B MECTAX, e BO3MOXHO 3/1EKTPUYECKOE NOACOeNHEHME
C MOMOLLbHO:

- 3@KWMOB C BUHTaMM;

- raek;

- BUJIOK;

- PO3eTOK;

- 6e3BMNTOBbLIX 3aKVMOB;

- COEAMHEHWIA, MPOKaNbIBAKLWNX U30NALMIO;

NN JPYrnx yCTPONCTB TaKoM e 3th(heKTUBHOCTM.

632 MexaHunyeckune coefuHeHUn

a) BbiBoabl JomkHbI npukpennaTeea K Y3UIT Takum 06pa3oM, 4Tobbl 66110 06ecneveHo HeobXxoan-
MOEe KOHTaKTHOe [aBfieHVe Mpu 3aTArMBaHWM WKW OCNabneHun KpPemneXHbiX BUHTOB WM 610KUPYHOLWMX
raek. [1na ocnabneHns KpeneXHolX BUHTOB WM GNOKUPYIOLLMX raeK MOXET NoHafoBUTbCA UHCTPYMEHT.

b) BUWNKM ¥ WTENCceNbHbIE PO3ETKM AOMKHbI 0TBEYaTb Tpe60BaHUAM M COOTBETCTBYIOLLMM pasgenam
FOCT P 51322.1.

c) BuHTbI, TOKOBeAyLLME YaCTU U COEAUHEHUA

1) 3neKTpmyecKue Nam MexaHn4yeckne COefUHEHUA LOMKHbI BbIAEPXKUBATL MEXaHUUECKUE Harpy3KH,
BO3HMKaOLLME NPY HOPMa3bHOI 3KchTyaTaLuu.

BuHTbI, NpuMeHseMble Npu MoHTaXe Y3UI BO Bpems YCTaHOBKM, He AO/KHbI 6bITb CaMOHape3noro
TMnNa.

CoOTBETCTBME NPOBEPAIOT OCMOTPOM W WUCMbITaHWEM cOrnacHo 7.3.2.1.

2) OnekTpuyeckue CoeNHEHUS JO/MKHbI UMETb TaKyH0 KOHCTPYKLMIO, YTOObl KOHTaKTHOE JaB/ieHue
He nepefaBasiocb Yepe3 U30MALMOHHbBIA MaTepuasn, KpoMe Kepamuku, Conbl WKW OpYyroro marepuana ¢

9
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aHaNorMYHbIMM XapakTepucTukamm, ecim MeTaninyeckue Yactu HeJOCTaTOYHO 31aCTUYHBI ANS KOMMEH-
cauMu BO3MOXHOW YCaAKn UM pacTeKaHUs M30MSLUOHHOTO MaTepuaa.

Co0TBeTCTBYE MPOBEPAIOT OCMOTPOM.

O npurogHoCTU matepuana CyasT No HEM3MEHHOCTU PasMepoB.

3) TokoBefyLLMe YaCTu 1 COeAUHEHNA, BKOYas UMEIOLLMECs YacTu, NpefjHa3HauYeHHble ANS 3aLuT-
HbIX MPOBOAHMKOB, AO/MKHbI ObITb TM60

- 13 Meawn, b0 K3 cnnaBa, COAEPXKaLlLero, No KpaiHei mepe, 58 % meau, ANs YacTei, XONOAHbIX B
pabouem cocTosiHUK, unu 50 % meay Ans Apyrmx yacteid, nn6o

- [pYyroro metanfiia uaM MeTana ¢ NOAXOAALLMM TMOKPbITUEM, HE MeHee KOPPO3MeCTOMKOro, 4yem
Meflb, U VMEIOLLEro NPUEMIEMbIE MEXaHUYECKNE CBOWCTBA.

CootBeTcTBYtOLLME TPEOOBAHWA U UCNbITAHUA ANA ONpefeneHnNs KOPPO3HECTOWKOCTM HaxoaaTcs B
CTagun paccMOTpeHus. ITW TpeboBaHMA MO3BONAT MUCMO/b30BATh ApYrMe mMaTepuanbl, UMeKoLLe COOTBET-
CTBYHOLLME MOKPbITUS.

TpeboBaHUA HACTOALLErO MYHKTa He PacnpoCTPaustoTCA Ha KOHTaKTbl, 31eKTPOMarHWTHbIE Lenu,
HarpeBaTe/fibHble 3N1eMEHTbI, BUMEeTaN/Ibl, TOKOOrpaHUUMBAIOLLME MaTepUasbl, LWYHTbI, YaCTU 3NEKTPOHHbIX
YCTPOWCTB, & TaKXKe BWHTbI, raiku, BTYMKW, 32XKMMHbIe NIACTUHbI W aHaOrMYHbIe YacTu BbIBOJOB.

d) BuWHTOBbIE BbIBOABI ATA HAPY>KHbIX NPOBOAHMKOB

1) BbIBOAbI AN Hapy>XHbIX MPOBOAHUKOB LO/MKHbI ObITb TaKMMU, YTOBbI NPU MPUCOELUHEHHbIX
NPOBOAHMKAX rapaHTMPOBaTb NOCTOSHHOE HEOOXOAMMOE KOHTAKTHOE [aBfeHue.

Takue BbIBOAbI MOTYT ObITb NGO BTLIYHOMO. NM60 Pe3b6OBOr0 TUMA.

BbIBOAb! LOMKHBI BbITb NErKO AOCTYMHbLI B NPeAYyCMOTPEHHbIX YCNOBUAX IKCNIyaTauuu.

CoO0TBETCTBME MPOBEPAIOT OCMOTPOM U UCMbITAHWEM COrnacHo 7.3.2.2.2.

2) Cpepctsa A8 3aXvMMa NPOBOLHUKOB B BbIBOAAX He [O/MKHbI UCMNOMb30BaTbCA ATA (huKcauuu
[pYyrnx KOMMOHEHTOB, XOTA OHWU MOryT (DMKCMPOBATb BbIBOAbLI W MPENATCTBOBATbL WX BpaLleHuIo.

CooTBeTCTBME MPOBEPAOT OCMOTPOM U UCMbITaHWEM Mo 7.3.2.2.2.

3) BbIBOAbI fOMKHbI 06M13AaTb COOTBETCTBYHOLE MEXaHUYeCKO/ NMPOYHOCTbIO. BUHTBI 1 raliku gns
3a)XMMa MPOBOLHMKOB AO/MKHbI MMETb MeTpUYecKyto pe3bby ISO nnm gpyryto pesbly, aHanormyHyo no
Lary v MexaHu4eckoli NpoYHOCTU.

Co0TBETCTBME MPOBEPAIOT OCMOTPOM U UCMbITaHWEM no 7.3.2.1un 7.3.2.2.

BpeMeHHO MOXKHO MCnonb3oBaTh pesbbbl Sl, B/l UN. NOCKOMbKY OHW (PaKTUYECKU aHanoruyHbl no
Lary U mexaHu4eckoli npo4YHocTn pesbbe 1SO.

4) BbIBOAbl AOMKHbI UMETb TaKyH) KOHCTPYKLMIO, YTOBbI NpY 3aXKMMe MPOBOAHMKA HE BbI3blBaTb €r0
MoBpeXAeHWIA.

CoO0TBETCTBME MPOBEPAIOT OCMOTPOM U UCMbITaHWEM Nno 7.3.2.2.2.

5) BbIBOAbI JOMKHbI UMETb TaKyld KOHCTPYKLWI, Y4TOObl MPOBOAHWK Obi HafieXHO 3aXKaT MeXay
MeTa//IMYeCKUMUN NOBEPXHOCTAMU.

CoO0TBETCTBME MPOBEPAIOT OCMOTPOM U UCMbITaHMAMU no 7.3.2.1n 7.3.2.2.1.

6) BbIBOAbI LO/MKHBI MMETb TaKyl0 KOHCTPYKLMIO U PacroNOXEHNE, YTOObI HW YKECTKNIA CNOLLIHOW,
HW CKPYYEHHbI MHOTOMNPOBOJIOYHbI/ MPOBOAHMKIN He MOT/IN BbICKO/Ib3HYTh NMPU 3aTATMBAHUN KPEMEXHbIX
BUHTOB U raek.

[aHHoe TpeboBaHVe HE OTHOCUTCS K BbIBOAAM MOJ, HAKOHEYHWK.

Co0TBeTCTBME MPOBEPAIOT OCMOTPOM U UCMbITaHWEM no 7.3.2.2.3.

7) BbIiBOAbI JOMKHBI GbITh Tak 3aKpersieHbl WX PacrosioXeHbl, 4To6bl Npy 3aTArMBaHUM U o0cnab-
JIEHNN KPEMEXHbIX BUHTOB UMW Faek BbIBOAbl HE MOF/IM BbiNaCTb M3 MECT MUX KpenaeHus K Y31,

[aHHble Tpe6oBaHMSA He 03HAYalOT YTO KOHCTPYKLMSA BbIBOAOB AO/HKHA UCKKOYATh UX BpaLLeHue nam
CMELLEHMe, OHAKO N060e UX nepemeLleHne JOMKHO ObiTb B JOCTATOUHONW CTENEHU OrpaHWYeHo, YToObI
UCKNIOUYNTb HECOOTBETCTBME TPEBOBaHNAM HaCTOALLEro CTaH4apTa.

[nsa npegynpexzaeHus ocnabneHns 3axumma JocTaTOuHbIMY CPEeACTBAMU CHATAKOT NMPUMEHEHNE N30-
NVPYIOLLEro KOMNayHAa Wy CMOJbl MpW YCNOBUK, YTO:

- 3TV CpeACTBa He MOABEPraloTCsA Harpyskam npu HOPManbHOW aKchayaTauum v

- Ha uX 3(h(EeKTUBHOCTb He BAWSAKT TEMMEpPaTypbl, MMEKLLME MECTO B CaMbiX He6MaronpusTHbIX
YCNOBMAX, YKa3aHHbIX B HACTOALLEM CTaHAapTe.

CoO0TBETCTBME NPOBEPAIOT OCMOTPOM, U3MEPEHWEM U UCMbITAHWEM COrfacHo 7.3.2.1.

8) BUHTbI UM raiikn KpenjeHus BbIBOAOB, MpefHa3HauyeHHble ANA MOLCOEAVNHEHUS 3alUTHBIX
NPOBOJHWNKOB, [O/MKHbI 6bITb CTOMKUMMW K CAMOOTBHHUMBAHWIO.

CoO0TBeTCTBYE MPOBEPAIOT UCMbITAHUEM BPYUHYHO.

e) Be3BuHTOBbIE BbIBOAbI /19 BHELUHWUX MPOBOAHUKOB
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1) BbIBOAbI LOMKHBI UMETH TaKYt0 KOHCTPYKLMIO, YTOObI:

- KaXAbli MPOBOAHVMK Oblf1 3a>KaT 0TAeNbHO. MNPOBOAHWMKA NOACOEANHSIOT WM OTCOEAUHAIT NM60
BCe OLHOBPEMEHHO, MO0 KaXAblii MO OTAENLHOCTY;

- 6blia BO3MOXHOCTb HAIEXHO 3aXaTb N1t060e YMCN0 NPOBOAHUKOB BM/IOTh 0 MaKCUMaNbHO npej-
YCMOTPEHHOT 0.

CoO0TBETCTBME NPOBEPAIOT OCMOTPOM W UCMbITAHWEM COrnacHo 7.3.3.

2) BbIBOAbI JOMKHBI MMETH TaKyH KOHCTPYKLUMIO, YTOObI NPY 3a20KaTUK He NOBPeXAaTb MPOBOAHUK.

Co0TBeTCTBME MPOBEPAIOT OCMOTPOM.

0 CoefunHeHunA, NpoKanblBatoLLe U30NALMIO, AN BHELIHWUX NPOBOAHNKOB

1) CoefuHeHUa, NpoKanbiBalOWMe WU301ALMI0, AOMKHbI 06ecneynBaTb HafeXHOe MexaHWYyecKoe
COefJHeHMe.

Co0TBETCTBME MPOBEPAOT OCMOTPOM W UCMbITaHNEM No 7.3.4.

2) BuHTbI, 0b6ecneumnBaroLiMe KOHTaKTHOE AaBNneHue, He [O/MKHbI UCMOMb30BATLCA A1 KpenneHums
JPYrux 3/IeMEHTOB, XOTA OHW MOTYyT yAepxusatb Y3 vnu npesynpexaars ero spatleHue.

Co0TBeTCTBYE MPOBEPAIOT OCMOTPOM.

3) BWHTLI He JOMKHbLI ObITb U3 MATKOTO WY MOLBEPXEHHOr0 TEKYYeCTU MeTana.

CooTBeTCTBME MPOBEPAIOT OCMOTPOM.

6.3.3 Koppos3uecToinkue mMeTannbl

3a@XMMbl, KPOME MPVMKUMHbBIX BUHTOB, BNIOKMPYIOLLMX raeK, COeANHNTENbHbIX YMOPHbIX LWai6, npo-
BOJa W T. N.. JO/MKHbl ObiTb M3 KOPPO3HECTOMKOro MeTasa, Hanpumep mMeau, naTyHu u T. 0. (Cwm.
FOCT I 51686.1 u TOCT P 51686.2).

6.4 TpeboBaHMA K yCNOBUAM OKpYXXaroLLei cpefpl

Y3W T B 3aBUCMMOCTH OT KOHCTPYKLMMW LOMKHbI HALEeXHO paboTaThb B YC/I0BUAX OKPYXKatoLLeld cpeabl,
cumTarLwmxca HopmanbHeiMU. CooTBeTCTBME NpoBepstoT Mo 7.9.9. Y3 Hapy>XHOW yCTaHOBKU [OMKHBI
VMeTb 3alWWTHBIA 3KPaH M3 CTeKna, rNasypoBaHHON KepaMWKW WK ApYroro nogxofAaLlero marepuana,
YCTOWYMBOrO K YNbTPathMoNeToBOMY M3MyHEHUIO, KOPPO3WMW, 3P03UN W TPEKMHTY.

Y3WMM AOMKHBI UMETb [OCTaTOYHbIE PACCTOAHUA YTEUKN MO MOBEPXHOCTU U30NALUN MeXIy ABYMSA
4acTAMM C pasHbIMU NOTEHLMaNaMu.

6.5 Tpe6oBaHus Ge3onacHOCTU

Y3WIM fonxHbl 6biTh 6e30nacHbl Npu paboTe B HOPMasbHbIX YCNOBUAX 3KCMyaTauun CorfiacHo
peKoMeHaLnsaM.

651 3awmMta OT NMPAMOro MPUKOCHOBEHMNSA

[aHHble TpeboBaHMs KacatoTca ocTynHocTu Y3, B KOTOPbIX MakCUManbHOe ANnTeNibHOe paboyee
HanpsbkeHne Wt npeBbiwaeT 50 B nepemMeHHOro ToKa (AeiCTBYyHOLLee 3HAYEHNe).

[N 3aWwnThl OT NPAMOro NPUKOCHOBEHNS (HEAOCTYMHOCTb YaCcTel, HAXOAALLMXCA NOJ, HANPsHXKeHNeM)
Y3WM [OMKHbI UMETb TakKyt KOHCTPYKLMIO, Y4TOBbl Henb3s BGblI0 KOCHYTHCA YacTel, HaXOAALMXCA MOfA
HanpsbkeHnem, korga Y3WI ycTaHoBAeH AN npegnonaraeMoil akcnayataumn. CooTBETCTBYE NPOBEPSAIOT
no mMetoguke corniacHo 7.4 TOCT 14254.

Y3WI. KpoMme HefocTynHbIX (CM. 4.5.2), LO/MKHbI UMETb TaKYt0 KOHCTPYKLMIO, YTOObI NPY YCTaHOBKe
VX KaK Ang HOpMasbHOM 3KcniyaTauun 1 NOACOEAMHEHHBIX K HAM MpoBoAHMKax vyactn Y 3UTM, Haxoas-
LMeCs NOA HamnpsHKeHWEM, BbInn Obl HEAOCTYMHbI AaXe MOCAe M3bATUA YacTei, CHUMaeMbIX 6e3 MoMOoLLM
WHCTPYMeHTa.

CoOoTBETCTBME NPOBEPAIOT OCMOTPOM W. NPW HEOBXOAMMOCTU, UCNbITaHUAMM No 7.4.1.

CoefiuHeHne Mexay BblBOAaMW 3a3eMSIEHNA WU BCEMMW [OCTYMHbLIMW YacTAMU, MPUCOELUHAEMbIMUA K
HUM, JO/KHO UMETb HU3KOE conpoTuB/eHNe. COOTBETCTBME MPOBEPSIOT UCNbITaHWEM No 7.4.2.

6.5.1.1 MexaHnuyeckas NpoYHOCTb

Yact Y3UM. umetoime OTHOLLIEHME K 3alMTe OT NPSIMOro KOHTaKTa, fO/MKHbI 061aaaTh 40CTaTou-
HO MeXaHM4YecKoi NpoYHOCTHIO. COOTBETCTBME NPOBEPSAOT No 7.9.2.

6.5.1.2 TennocToiKOCTb

Yact Y3UIM, umetowne OTHOLLIEHME K 3alMTe OT NPSAMOro KOHTaKTa, fO/MKHbI 061a4aTh 40CTaTou-
HOI TennocToiKoCTb0. COOTBETCTBME NPOBEPSAOT no 7.9.3.

6.5.1.3 ConpoTusneHne n3onauum

ConpoTuBneHne 130MALMN JOMKHO 6bITb OCTATOUHbIM. COOTBETCTBME MPOBEPAOT Mo 7.9.7.

6.52 OrHecToNKOCTb

M3onupytoLme yactu Kopnyca JoMKHbI 6bITb 1160 HeBOCNIAMEHSIOLLMMUCA, NM60 CaMO3aTyXatoLu-
my. COOTBETCTBME NPOBEPAKOT Mo 7.9.4.

6.53 Cob6cTBeHHasa noTpe6nsdemas MOWHOCTbL/M
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Ana ¥Y3WN Pccnepyet n3MepaTb Npy MakcUManbHOM ANTeNIbHOM paboyeM Hanps>keHuu b\, korga
Y3WMH noAKNtoYeHo CornacHo MHCTPYKUUAM U3roTOBUTENS Ge3 Harpysku.

6.54 ToK yTeuyku /pb

Ana ¥Y3UM ¢ BbiBofOM PE TOK yTeuku /pb [JO/MKEH U3MEPATHCA MPU MaKCUManbHOM ANWNTENbHOM
pabouem HanpsxeHnu Uc, korga ¥ 3T noAKIoYeHO CornacHo MHCTPYKLUMAM U3roTOBUTENSA 6€3 Harpysku.

6.55 XapakTepnucTuka BpPeMeHHOro nepeHan paxeH ua (BIrH)

Y3WM fomxHO NoABEPrHYTLCA UCMbITaHWIO MO 7.7.6 Ans 3afjaHHOrO (HbIX) 3HadveHus (i) U, ¢ Lenbio
orpefeneHns COOTBETCTBUA KPUTEPUAM, ONMcaHHbIM B 7.7.6.2. Ecrim Wk 2 1/, ncnbiTaHWe He NpoBOASAT.
KombrHaumm ucneitatensHOro Hanpsbkenns |/, n BpemeHy nogaum ero /, [O/MKHbI 6biTb yKasaHbl M3ro-
TosuTenem. CornacHo MTOCT P 50571.26 npuvMEHAIOT 3Ha4YeHWs, yKasaHHble B NPUIoXeHun B: Tem He
MeHee MOryT ObITb YKa3aHbl W [OMONHUTENbHbIE KOMOUHALN.

MpumeyaHune — [laHHas xapaKTepuCTUKa He YUUTbIBAET BO3MOXHOCTM BO3HUKHOBEHWNSA CKAYKOB Harnpsxe-
HUA B cBA3M ¢ BIMH.

6.6 [ononHntensHble Tpeb6oBaHUS K WCMbITaHWAM ABYXBBOAHbLIX Y3UI 1 0aHOBBOMHLIX Y3VH ¢
pa3fenibHbIMU BBOLHBLIM U BbIBOAHLIM BblBOAAMM

6.6.1 PerynumpoBaHue HanpaxeHus

PerynupoBaHne HanpsbkeHUs [OMKHO 6bITb YKa3aHO W3rOTOBUTENEM, W WUCMbITAHWUA MPOBOAAT MO
7.8.1.

6.6.2 HoOMUWHaNbHbIN TOK Harpysku/.

HoMVHanbHBbIA TOK Harpy3Kku 4OMKeH 6bITb YKa3aH U3roTOBUTENIEM, M UCMbITAHWUSA NPOBOAAT No 7.8.2.

6.6.3 CNOCOBHOCTb BblAepXnWBaTb MepeHanpaXeHWe CO CTOPOHbLI Harpysku

Korga n3rotoBuTtesb yKasblBaeT 3HaYeHWe nepeHanpsXXeHus, Bblgep>xmsaemoe Y3UIM co CTOPOHbI
Harpysku, T0 NOCNEHIO0 CnefyeTt ucnbitath no 7.8.4.

7 TwnoBble UCMNbITaHUS

TVnoBble NCMbITAHUA BbIMOMHAIOT Ha TPeX 0bpasLax Mo KakAoMy LMKAY MUCMbITaHWUIA, KakK yKasaHo
B Tabnuue 2.

Ecnu Bce 06pasupbl Bblfepxany BCe UCMbITaHUS, 3HAUYUT KOHCTPYKLMA Y3WI cooTBeTcTBYeT npesab-
ABNseMbIM TpeboBaHWAM. ITW 06pasHbl MOTyT Bbl1» UCMO/b30BaHbl B MOCAEAYIOLMX LMKIAX UCMbITaHWiA
Mo YCMOTPEHMIO U3roToBuTens. B cnydae, ecnu obpaseH He BblAepXal HUKNA WCMbITAHWRA, UX CnegyeT
NMOBTOPWTL Ha TPex HOBbIX 06pasLax, U Ha 3TOT pa3 HW OAMH o06paseL, He [O/MKeH ObITb 0T6PAKOBaH.

Ecnm Y3UIM B OCHOBHOM COOTBETCTBYeT Tpeb6OBaHWAM CTaHfapTa Ha W3fefve, B KOTOPOM OHO
YCTaHOB/IEHO, TO [ONYCKAaeTCA WUCMO/b30BaTb TPe6OBaHNSA 3TOro CTaHAapTa, UCKoYas PyHKuun Y3UT.

7.1 O6Lme ycnoBys UCMbITaHNi

Ecnu He yKaszaHO MHOe, TO C/iefyeT Nofb30BaTbCs METOAMKOW UchbiTaHWA Mo M3K 61180-1 |3].

MoHTaxX Y3WUIT 1 afeKTpuyeckne CoeMHEHNS BbIMOMHAOT MO0 MHCTPYKUMUAM M3rOTOBUTENS.

McnbiTaHWe NpoBOASAT Ha OTKPLITOM BO3Ayxe Mpy TeMnepaType oKpyxawoLero Bogyxa (20 + 15) "C,
eCN He YKa3aHo VHOoe.

Mpn ncnbitaHn Y3WIM co BCTPOEHHbIMM Kabensmy nocnegHue Mo BCel ANMHE CUMTAKT 4acTbio
ncneityemoro Y3Ur.

Bo Bpems ucnbiTaHUs ob6cnyxuBaHve nnm pasbopka Y3UI He gonyckaroTcs. [pu HeobxoaMmocTu
Bce pasveanHuTenn Y3 gomkHbl 6bITb NOA0OPaHbI M NOLCOEAMHEHDI, KaK TOTO TpebyeT U3roToBUTENb.
Ona Y3UT, umetowunx 3awuty bonee ofHoro Buga (cMm 3.7), AN KOTOPbIX M3roToBUTENb 0603HaYMN
YPOBEHb HaMpPsHXKeHWs 3aL1Thl, UCMbITAHWUA CefyeT NPOBOAUTL A1 3aLLMTLI KaXXA0ro BiAa C napamMeTpamu,
YKa3aHHbIMW WM3roTOBUTENEM, KaX/[blil pa3 Ha HOBbIX 06pa3uax. [13s TpexdasHbIX YCTPOWCTB, B KOTOPbIX
3aLLUWTHBIA KOMMOHEHT 3/1EKTPOCXEMbI WAEHTUYEH A48 3alWThbl JAHHOTO BUAA, UCTIbITAaHNe KKAON 13 Tpex
tha3 3ameHsIET UCMbITaHMe Tpex 06pasLioB.

CnepyeT yumTbiBaTb, YTO 415 UMMY/bCHLIX UCMbITaHUA U M3MEPEHWIA BaXKHa NPaBWU/IbHO BblGpaHHas
MeToAMKa McnbiTaHuii. Mpu ncnbiTaHuy TpebyeTcs rapaHTUA B OTHOLIEHUM TOYHOCTW 3am1CU 3HAYEeHWIA.

Ecnu u3rotoBuTeNnemM YCTaHOB/EHbl pasHble TpeboBaHus Ana pasbeguHutenein Y3UIM Hapy>XHoi
YCTaHOBKW B 3aBMCMMOCTM OT OXMAAEMOro TOKa KOPOTKOrO 3aMblKaHUA CUCTEMBI MUTAHUA, LO/MKHbI ObITb
BbIMOJIHEHbI BCE COOTBETCTBYHOLLME LIMK/bI UCMBITAHWIA ANA KXKL0A KOMOGUHALMKN TpebyeMblX pasbeinHu-
Teneli Y3WIM cornacHo 0XXMAaeMbiM TOKaM KOPOTKOrO 3aMblKaHMS.

711 NcnbiTaHne kKnacca | MMNynNbCHBIM TOKOM

VicnbiTaHWe MMNYNbCHBIM TOKOM /1[p onpeAensieTca ero napameTpamu: NMKOBbIM 3HauYeHneM /[EIK un
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3apagoM Q. McnbiTaTeNbHbIA UMNY/LCHBIVE TOK AOMKEH AO0CTMYbL 3HavyeHus linpQ B Teyenme 10 wmc.
TunuyHas opMa BOSHbI, MPU KOTOPOW MOrYT ObITb JOCTUIHYThI NapameTpbl No Tabnuue 3, —3To hopma

BO/IHbI OJHOMOJIIOCHOIO MMMY/IbCHOTO TOKa. YaenbHas aHeprus (IV/R) paccumTaHa nocne mchbiTaHUS.

Ta6nwnuya2—TpeboBaHNS K TUNOBLIM UCMbITAHUAM

Liykn
mcnm
unitl

Bug ucnbitaHms

W AeHTUMKaLMA 1 MapKu-
poBKa

BbIBOAbI N COEAMNHEHUS
3awmTa oT NPsIMOro KOH-

TakKTa

N3mepeHune
HanpsyxeHns

npegenbHOro

MpesBapuTenbHoe UCNbiTa-
HWe, CKBO3HOM TOK (ecnu He
yKa3saH)

MpeaBapuUTe/IbHOE MCMbITa-
H1e

WcnbiTaHne B pabodem pe-
Xume

yHKT

7.2

721
722
7.3

74

741
74.2
752
753
754

7.6.2

7.6.4

7.6.5
7.6.7

Hapyx-
Hoe

X

Knacchl ucnbitaHuii no B/OMM UCMOJTHEHUA

MHYTpeu-

nmec

X

[focTyn-
Hoe

X

Hefoc-
M Koe

VcnbiTaHns, NpoBoAvMbIe MO COracoBaHUo ¢ I'IOTpe6I/ITel'IEM

[ononHuTensbHble UcnbiTa-
HUS ANs 4BYBBOAHBLIX Y 3T

OnpegeneHve perynmposa-
HUS HaMpsHKeHNUs

HoMUWHanbHbIA TOK Ha-
rpysKu

McnbiTaHna pasbennHnTens

McnbiTaHus B pabouem pe-
Xume

TCcpMOCTOM KOCTb
TcpmocTabKIbHOCTB

YCTOAUNBOCTb K KOPOTKOMY
3aMblKaHo

MospexgeHune npu BIMH

XapakTepuctuka BIrNH

7.8

781

7.8.2

7.7
7.6

7721
7.72.2
7.7.3

7.74
7.7.6

cTaumo-
HapHoe

nepe-
HOCHOE

13
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OxoH4aHve Tabnmupl 2

Knaccbl ucnbiTaHWiA Na BUiaM UCMONHEHNS

Bug, ncnbimaHms MyHKT HapyX- BHYTpeH-  foCTyn- Hepoc- cTaumo- nepe-
Hoe Hee Hoe TyrHoe HapHoe HOCHOE
1 H in *wuywin | nu hi « n m 1 nu m 1 u in

JononHuTenbHble UCMbiTa- 7.9
HUA

MbKkre kabenm 791
MexaHn4ecKast MPoOYHOCTb  7.9.2

TennocTonkocTb 7.9.3
OrHecToiKoCTb 7.9.4
Bo3ayLUHble 3a30pbl 7.9.5
TPEKNHTCTOKOCTb 7.9.6

ConpoTusfeHve usonaumm - 7.9.7
ONeKTprYecKas MpoYHOCTL 7.9.8

VicnibiTaHyie Ha BosfieiicTere  7.9.9
OKpY>atOLLIEN Cpefbl

MpumeyaHmne —3HaK «®03HAYaET, YTO UCMbITaHWA MPOBOAAT.

Ta6nuna3 —Mapametpbl ncnbiraHns Y3 knacca |

MyKOBbINA TOK /poM, KA 3apan Q Ac (B identic 10 me)
20 10,0
10 50
5 25
2 10
1 05
Mpumey aH e —EC/IM 3HAYEHVS1 OT/IMYAIOTCA OT AaHHbIX B Tabnuue 3. COOTHOLLEHME Mexay nQ

BbIYMCAAKOT HO hopmyne Q - 0,5 /pelk

3HaueHus Toka /pell v 3apsaga Q umetoT gonyck £ 10 %.

712 NcnbiTauna Y3WM knaccoB 1 un Il HOMUHanNbHbLIM pas3psagHbIM
TOKOM

CraHfapTHaa opma BOHbI 8/20. [lonyckn Ha PopMy BOSIHbI TOKa (MMKOBOE 3HayeHwe, Bpems
(hpoHTa M NOMYBOMHbI) . . .+ 10 %.

JonyckaloTcs HebonbLUMe KONe6aHUA UM OTKNIOHEHUS OT YCTAHOB/IEHHOTO 3HAYEHUA NPY YCIoBUK,
4yTo amnauTyga noboro KonebaHuWs He npesbllwaeT 5 % OT NUKOBOro 3HayeHus. Jlio6oe n3MeHeHwe
NOMIAPHOCTI Nocne MafeHns ToKa [0 HyNs JOMKHO 6biTb He 6onee 20 % OT MUMKOBOrO 3HAYEHMA.

[na ABYBBOAHbIX YCTPOMCTB 3HAYEHNE N3MEHEHWS NOMIAPHOCTU JOMKHO 6bITb MeHee 5 %. 4To6bl He
MOBAUATL Ha pesy/bTaT U3MEPeHUs MpeaenbHOro HarnpsxeHus.

M3mepeHune 3HaueHus Toka, mpoxogawero yvepes Y3WI1. [O/MKHO BbINOMHATLCA C TOYHOCTLIO [0
+3%.

713 NcnbiTaHne Y3WM knaccos 1 v Il MMNYyNnbCHBLIM HanpsaXeHuem

CraHfapTHaa (hopma BO/HbI HanpskeHus coctaBnseT 1,2/50. Jlonyckn na opmy BOSHbI Hanpsxe-
HUS crefytoLme:
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- MNWKOBOe 3HayeHve ... +3 %

- Bpems (HPOHTA... +30 %

- Bpems MoJlyBO/HbI... 20 %

Kone6aHns nanm OTKNOHEHUA OT YCTAHOBNEHHOTO 3HAYEHWS MOryT MPOM30ATM Ha MUKE MUMMY/bCa.
Ecnm yactoTa Takmx konebaHwuii cebiwe 500 K'Y, UAn AANTENbHOCTb OTKNOHEHUSt MeHee | MKC, C Lefbio
MpOBeieHUs W3MEPEHWIA BblYEPUMBAETCA KPKBAsA 3HAYeHWi, WM TOrfa MakCcuManbHas amMnauTyga aToi
KPWBOI ONpefennT NMKOBOE 3HaYeHWe WCMbITaTeNbHOMO HanpsHKeHNS.

M3mepeHve Hanps>keHus Ha BbiBogax Y3WI cnedyeT nMpoBOAUTL C TOYHOCTBLIO [0 = 3 %. V3mepu-
TeNlbHble NPUGOPbI AOMKHBI UMETb NPESENbHYIO LWNMPUHY NOMOCHI YacToT He MeHee 25 MITL,. a OTK/IOHeHWe
OT YCTaHOBNEHHOTO 3HAYeHUs LO/KHO ObiTb MeHee 3 %.

TOK KOPOTKOr0 3aMblKaHWs WCMbITaTe/IbHOro reHeparopa Ao/MKeH cocTasiaTe MeHee 20 % OT HOMU-
HanbHOro PaspsaAHOro Toka ucnbityemoro Y3Url.

714 WcnbiTaHme Y3WUM knacca Il KOMGWHMPOBAHHOW BOMHOWA

CTaHfapTHbIA UMMY/bC reHepaTopa KOMGUHUPOBAHHON BOJHbI XapaKTepu3yeTcsl BbIXOAHbIM Harnps-
XKEHVEM B YCMIOBUSAX Pa30MKHYTOM Lieny U BbIXOLHbIM TOKOM B YC/0BMAX KOPOTKOrO 3amMblkaHus. Hanps-
XKEHVe PasoMKHYTOR Lenu LO/MKHO MMeTb Bpems poHTa 1,2 MKC u Bpems nonynepHoga 50 mkc. Tok
KOPOTKOTO 3aMbIKaHWsA JOMKEH MUMETb BPeMs (DPOHTA 8 MKC v Bpema nonynepHoga 20 MKC.

Jonyckn Ha HanpsbkeHWe B COCTOAHUM PasoMKHYTOW uenu UQ cnegytowye:

- MNWKOBOEe 3HauyeHne ... = 3%

- Bpems (hpoHTa ... r30%

- Bpemsa nonynepHoga ... = 20 %

Crefytolme 3Ha4eHNA U3MEPAIOT Ha reHepatope 6e3 pa3BsA3bIBatoLero uibTpa.

OTK/NOHEHNE HANPSHKEHNS OT YCTaHOBNEHHOTO 3HaYeHUA Unn konebaHnsa B 0611acTy Nka uMnynbea
[OMYyCTVMbI NPY YCMIOBUK, YTO aMMNANTYAa eJMHUYHOIO NKa COCTaBNAeT MeHee 5 % 0T MUKOBOT0 3HaYeHUA.
B 06bI4HO MPMMEHSEMBIX LeNsX UMMYNbCHOrO reHepatopa konebaHws B 3TOW YacT (hpOHTa BOJHbI, BO
BPEMS KOTOPbIX HanpsXeHue He npesbiaeT 90 % MMKOBOrO 3HAYEHUSA, KaK MPaBuio, He OKasblBalOT
CYLLECTBEHHOIO BAMAHMA Ha Pe3yNbTaTbl UCMbITAHWA, 1 TakKM 06pa3oM MMU MOXHO npeHebpeys. Popma
BO/IHbl HanNpsXXeHUsa Jo/KHa 6blfl,, B OCHOBHOM, OJHOHArMpPaB/eHHOM.

Jonyckn Ha TOK KOPOTKOro 3amMblKaHus (MMKOBOe 3HayeHune, Bpems (POHTA U MoayBOAHbLI) = 10 %.

OTK/IOHEHWe TOKa OT YCTaHOB/IEHHOT 0 3HAYeHUA 1N KoniebaHus [OMyCTUMbI NPY YCNI0BUM, YTO BENIMUYMNHA
eJMHUYHOIO MNWKOBOTrO 3Ha4YeHWs Ha NWKe (OpMbl BOMHbLI MeHee 5 % OT MMKOBOro 3HayeHus. Jloboe
M3MeHeHVe NONAPHOCTM Noc/e MafeHns ToKa L0 HyNs AO/MKHO 6bITb MeHee 20 % OT MMKOBOTO 3HAYEHMS.

[ns ABYBBOAHbIX YCTPOWCTB 3HAYEHWE U3MEHEHWS NONSAPHOCTN TOKA JO/MKHO 6bITb MeHee 5 %, YToObI
He OKa3blBaTb B/IUAHUA Ha U3MePeHWe NpefenbHOro HanpsXXeHus.

P UKTMBHBIN UMNeaHC reHepaTopa JO/KeH GbITb HOMUHANLHO 2 OM. 10 onpeseneHunio, PUKTUBHBIN
VMMefaHC —3TO OTHOLUEHWE MWKOBOFO 3HAYEHWS HaMnpsHXKeHWs pa3oMKHYTOM uenn U K MMKOBOMY
3HAYEHMIO TOKa KOPOTKOrO 3aMblKaHWs /1.

MaKcumasibHble 3Ha4eHUA NMMKOBOMO HarMpsXXeHUs PasoOMKHYTOW Lienu 1 MWKOBOrO TOKa KOPOT-
KOro 3amblkaHua /K — coOTBeTCTBEHHO 20 kB u 10 KA. Eciu 3HayeHus Bbllle, CrefyeT MpoBOAUTb
ucnblTaHUa knacca 11

B cooTBeTCTBUM C pUCYHKOM | nam 2 B cxemy BBOAAT pa3BsidbiBatoWwniA (06paTHbIN) mnbTp. Takyto
CXeMy Lienu NPUMEHAIOT TONLKO MPW ONpefeneHu U3MEPSEMOro NpefensHoro HanpskeHus Y 3.

Tabnuuya 4 —lonyckn Ha napameTpbl (POPMbl BOSIHbI Npu ucnbiTaHun ¥3UM knacca 111

MapameTp nonHb! HanpsbkeHke pasoMKHYTOM MeHW b\k TOK KOPOTKOrO 3aMbIKaHus /H
MunKoBble 3HaYeHUA +3 % UoJ2O0mMT 10 %
Bpems )poHTa, MKC 1,2+30% 8+ 10%

Bpems nonynepHoga. MKc 50 + 20 % 20+ 10%

MpumeuyaHue — B Tabnnue yuTeHbl BAUSHUS Pa3BA3bIBAOLLENO (UILTPA.

Jonycku Ha napameTpbl (hOpMbl BOJIHbI, yKa3aHHble B Tabnuue 4. cnefyeT yunTbiBaTb Ha BBOAE, e
nogcoeuHeHo Y 3WTI, B Lensx, nokasaHHbIX Ha pucyHkax 1u 2. Fpu npoBepke GopMbl BOSIHbI UMMNeAaHC
CeTN MMUTUPYIOT NyTeM COeAnHeHMa nposogHunKos L. N n PE.
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PucyHok 1— Mpumep pa3BsasbiBaroLLero punbTpa 4ns ofHohasHoM ceTn

7L3

PE

PucyHoK 2 — lMprMep pa3Bs3biBaoLLEro (uabTpa Ans TpexasHoi cetu

7.2 WpeHTmdukauma n MapKnpoBka

7.21 MpoBepKa MAEHTUPUKALUN N MapKUPOBKMU

MpoBepKy MAEHTUPMKALUN U MAPKMPOBKM OCYLLECTBAAKOT OCMOTPOM COrnacHo Tpe6osaHuam 6.1.1
n6.12.

722 WNcnbiTaHWe HeCcTUpaeMOCTW MapKUPOBKU

[laHHOe ncnbiTaHMe NPOBOAAT AN MApKUPOBKM BCEX TWUMOB, 38 UCK/IKOYEHVEM BbIMOSHEHHOW TUC-
HEHMeM, LUTaMNOBKOW W rpaBypOBaHuEM.

VcnbiTaHe NpoBOAAT NPOTUPaHVEM MAapPKUPOBKM BPY4YHYHO B TeueHMe 15 ¢ KyCOYKOM BaTbl, CMO-
YEHHbIM BOAOW, W elle B TeyeHMe 15 C KyCOYKOM BaTbl, CMOYEHHbIM B anngaTM4yeckoM reKCaHOBOM
pacTtBopuTene (C cogepXaHnem apoMaTnyecKmx BelecTB He 6onee 0,1 % oT 06beMa, C KaypnbyTaHOOBbIM
umcnom 29, HayvanbHOW TOUKOIA KuneHus 65 *C u nnoTHocTbio 0,68 r/cms).

Mocne ncnbITaHNA MapKMpOBKa A0/MKHA ObITb IErKOYNTAEMOIA.

7.3 BbIBOAbI H COEAMHEHNSA

MpoBepKy BCTPOEHHbIX BbIBOJOB M WX COOTBETCTBME MpeabsBAsSeMbiM TpeboBaHWAM MPOBOAAT MO
7.3.1.

731 O6wune ycnoBusa MUCNbITAaHUN

Y3NH ycTaHaBAMBalOT MO peKOMEHAAUMAM U3rOTOBUTENSA U 3alMLLAOT OT HE6AronpUSATHbLIX BHELL-
HVX BO3LEWCTBWIA (HarpeBaHWs UK OXNTaXKAEHWS).

Ecnn He ykasaHO MHOe, K BbiBogaM Y3W Il (Tpn o6pasya Kaxgoin KOHCTPYKLMM) MOACOEAMHSIOT
NPOBOAHMKN B COOTBETCTBUW C Tabnuuein 6 (a1s ABYXBBOAHbLIX YCTPONCTB U OAHOBBOAHBIX C pa3fe/bHbIM
BBOZOM U BbIBOAOM) Y UHCTPYKLMEA N3roTOBUTENS (418 OCTa/lbHbIX OAHOBBOAHbIX YCTPOCTB), 3aKpennstoT
Y3M Ha AepeBsiHHOM JOCKe TOAWMHON 20 MM. OKpalleHHOM MaToBOI YepHOW Kpackoi. Cnocob Kpen-
NeHns [0/MKEH COOTBETCTBOBATL TPEHOBAHMAM, KacatloLLMMCS CPeACTB MOHTaXa, PeKOMEH0BAHHbIX M3ro-
TOBUTE/IEM.

OpHako Y3NM, ucnbiTbiBaeMble MO Knaccy 1, n ogHosBogHble Y 3T, ncnbiTbiBaeMble no knaccy 1,
C HOMWHANbHBIM pa3psaLHbIM TOKOM 5 KA 1 60nee, LOMKHbI 6bITb CNOCOGHBI K MNOACOEUHEHUIO NPOBOJ-
HUKOB CeyeHuneM He 6onee 4 MM2

Bo Bpems ncnbITaHNA 06CMYy>XMBaHME UK pa3bopKa obpasua He AonycKaeTcs.
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732 Pe3bb60Bble BbIBOAI

7.3.2.1 VcnbiTaHne Ha<KOKHOCTW BUHTOB, TOKOBEAYLLMX YaCTeA 1 COeANHEHMI

CooTBeTCTBME NPOBEPAIOT OCMOTPOM, a AN BUMHTOB, NPeAHa3Ha4YeHHbIX 419 NMOACOeAVHEHUS MpPo-
BOAHWKOB K Y3UTI1. cnefytowmm UCMbITaHNEM.

BuHTbI 3aTArmMBaloT 1 0cnabnaoT:

- [lecATb pa3 —Ans BUHTOB C pe3bb0il 13 N30NALMOHHOIO MaTepuana:

- NATb pa3 —BO BCEX OCTa/bHbIX C/yYasX.

Bunrbl nnan raHky ¢ pesb6oil U3 130MALMOHHOIO MaTepuana Kaxgblii pa3 MOAHOCTbIO CHUMAKOT U
BCTaB/IAOT BHOBb, €C/IM 3TO MO3BOMAET KOHCTPYKUUA MUHTA.

McnbiTaHns NpoBOAAT MpY MOMOLLM YAO0BHON UCMbITaTeNbHOW OTBEPTKM WM KNKoYa, NPUKNagbiBas
BpaLLaloLLmMii MOMEHT no Tabnmue 5.

BWHTBI [O/MKHBI 3aTAMMBATLCA M/1aBHO.

Kaxgplii pa3 npy ocnabneHnn BUHTa NPOBOAHWUK CHUMAIOT.

Ta6nuya 5—/nameTpbl pesbbbl BUHTOB U NPUKIaAbIBaEMble BpaLLAOLLMe MOMEHTbI

BpatuatoLLHM MoMeHT. |l M ansi Kraccos
HoMWHanbHbIA vaveip pobobl. Ml

1 " ill

[o 28 0.20 0.4 0.4
Cn. 280 30 0.25 0.5 0.5
*30. 32 0.30 0.6 0.6

* 32 36 0,40 0,8 0.8

3.6 41 0.70 12 12

* 41 o 47 0.80 18 18

e 47 . 53 0,80 20 20

. 53 6.0 120 25 30

* 60 . 80 250 35 6.0

e 80 ¢ 100 — 4.0 100

3HaueHuns rpadbl 10THOCATCA K BUHTaM 6€3 ro0BOK, C/M BUHTbI, Oyfy4n 3aTAHYTbI, He BbICTYNaOT
M3 OTBEPCTUA; OHW TaKXKEe KacaloTCs APYrMX BWHTOB, KOTOPbIE HE MOTYT ObiTb 3aTAHYTbI C MOMOLLbHO
OTBEPTKM C pasMepoMm fie3Bus 6onee guametpa BUHTA.

3HaueHuns rpagbl Il OTHOCATCA K BUHTaM, 3aTArMBaeMbIM OTBEPTKONA.

3HaveHuns rpadbl 111 OTHOCATCA K BUHTaM UM raiikam, 3aTArMBaeMbiM WHbIM UHCTPYMEHTOM.

ECAn BUHT MMeET LUECTUIPaHHYHO FO/I0BKY CO LUAWLEM ANS 3aTATMBaHWA OTBEPTKONA W 3HaYeHWs B
rpaax 1 v Il pasHble, UCNbITAHWSA MPOBOAAT [BaXAbl, NPUKNaAbIBas K O4HOMY 06pasuy BpalLatoLLmii
MOMEHT, YKa3aHHbIli B rpage 111, K ronoBke BuMHTa, a K gpyromy obpaslly —MOMEHT, yKasaHHbIl B rpade U,
C MOMOLLbI0 0TBEPTKU. Ecnu 3HaueHus B rpadax Il v 111 ogMHaKoBbl, NPOBOAAT UCMbITAHUE C UCMO/b30-
BaHWEM TOJ/IbKO OTBEPTKM.

Bo Bpems ucnbiTaHns pe3b60Bble COEAMHEHNS He LO/MKHbI 0CNabNATLCA W He LO/MKHO ObITb NOBPEX-
BEHWNIA, TaKMX Kak NOIOMKa BUHTa, LUULLEB rON0BKM, Pe3bObl, LWaib nnm ckob, BAMAKOLWMX Ha AaNbHERLLYI0
aKcnnyataumto Y3UTI.

Kpome TOro, He [O/MKHbI 6bITb MOBPeXAeHbl 060/04KM U KpbllWKW. COOTBETCTBME MNPOBEPSIOT
OCMOTPOM.

7.3.2.2 TlpoBepka Hafe>XHOCTY BbIBOAOB /19 BHELLIHMX MPOBOAHWKOB

COoOTBETCTBME NPOBEPAIOT OCMOTPOM W UCMbITAHWEM cOrnacHo 7.3.2.2.1—7.3.2.2.3.

McnbiTaHns NpoBOAAT C NOMOLLbIO COOTBETCTBYHOLLEA OTBEPTKM WMAM KNtOYa, NMPUKIagblBas BpalLato-
WM MOMEHT no Tabnuue 5.

73221 BbIBOAbI OCHALLAT MeAHbIMW NPOBOAHNKAMU HAUMEHbLLLEr0 UM HaMBOMbLLErO CEYEHNIA,
yKa3aHHbIX B 7.3.1, CNNOLWHBIMW UK CKPYYEHHBIMU, YTO Hanbonee HebNaronpuATHO.

MpoBOAHNK BBOAAT B BbIBOA Ha MUHMMaNbHOE yKa3aHHOe PacCTOsHME WK, eCliv OHO He YKa3aHo,
TO [0 TeX MOP. NOKa OH He BbICTYMUT C MPOTMBOMOOXHOA CTOPOHbI 1 He 3aliMeT MOMOXeHWe, Hanbonee
61aronpuAaTHOE A1 BbICKaNb3bIBAHWA.
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Ta6.4 uuna6 — CeyeHUs: NOACOEAUHAEMbIX MeAHbIX NMPOBOAHWKOB /151 BbIBOOB pPe3b60BOro v 6e3pe3b60BOro TUMNOB

M;iKCHVBILMUH fnTenbHbIv TOK Harpysku HomuHanbHoe cedeHve NOACOEAVHSEMbIX MPOBOAHWKOB
ona [ByxBBO3NbIX Y3H vy 0amoBaoaHbIX (EAMHCTBEHHBI NPOBOAHMK)

Y3WIN ¢ pa3genbHbIMA BBOAHBIMU U BbIBOA-

HumK BbiBoAaMMIL J1 CeueHme no 1SO. mv* Pa3vep B ciicicme AWG2)

fo 13 OT 10 go 25 OT 18 o 14
Cs. 130 16 * 10 B 40 e 18 » 12
B 16 » 25 * 15 B 6.0 B 16 » 10
* 25 * R * 25 B 100 B14 s 8
» 32 . 50 B 40 . 160 .12 » 6
» 50 . 80 . 100 . 250 B 88 3
B 80 B |9 . 160 B350 B 6s 2
B 100 » 125 B25.0 *50.0 4 » 1

11 CornacHo TpeboBaHWIO 4151 HOMUHAIbHBIX TOKOB A0 50 J1 BK/IIOY. B BbIBOAAX [J0/KHbI 38KMMaTbCA MPOBOJ-
HUKMW. @ TaKXe CKPYYeHHbIe XXeCTKMe NPOBOAHMKMN; JOMYCKaeTCA NPUMeHeHMe rMbKUX NpoBOAHNKOB. TeM HC MeHee
[OMNYCKaeTCs, YTobbl BbIBOAbI 4151 NPOBOAHMKOB ceveHreM oT 1.0 4o 6.0 MM- NpeAHas3HavYanncb ANA 3aXKMMa ToNbKO
CMNIOLHbIX NMPOBOAHNKOB.

21 AWC (AMeprKaHCKMWl copTaMeHT MPOBOAOB) —cCuCTeMa UAEHTU(PUKaLMN NPOBOAOB, 3HAYEHUS AMaMeTpoB
KOTOPbIX HaxoAsTCcsi B reOMeTPUYECKOW Mporpeccun Mexay pasmepamu 36 m 0000.

BWHTbI KpenieHWs 3aTaruBatoT BpalaloLMM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCT-
BYIOLLEW rpade Tabnuupl 5.

3aTeM Kax[pblll MPOBOAHMK MOABEPralT PacTsHXKEHWUO YCUIMEM, yKasaHHbIM B Tabnuue 7. Ycunve
NpUKNagblBatoT 6€3 PbIBKOB B TeUeHMe 1 MUH B HamnpaBfeHWM OCU MPOBOAHMKA.

Tabnuua? —Ycunvme pacTsxeHUs

CeyeHue NPoBOAHUKA, MM- Ao 4 o6 Ao 10 [o 16 Mo 50
Ycunune. H 50 60 80 90 100

Bo Bpems UCMbITaHNA NMPOBOAHWK He JOMKEH 3HAYUTE/IbHO CMELLAThCA B BbIBOJE.

7.3.2.2.2 B BblBOAbl BCTaBMSIOT MefHble MPOBOLHWKMA HaUMEHbLUEr0 UAN HanbOoNbLUEro CevyeHui,
yKasaHHbIX B 7.3.1, CM/OLWHbIE WAN CKPYYEHHble, YTO Hambonee HeGNaronpuATHO, BUTbI KpennieHus
3aTArMBaloT BpaLlalLWUM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B COOTBETCTBYHOLLENA rpade Tabnumubl 5.
3aTemM BMUTbl 0CNabnsioT, 3akaTylo YacTb NPOBOLHMKA M3BMEKAKOT M3 BbIBOAA W OCMATPMBALOT.

MpPOBOAHMKMN He AOMKHbI UMETb HW YPE3MEPHbIX MOBPEXAEHWUIA, HA Pa30pPBaHHbIX YW,

IMpOBOAHVKM CUMTAIOT YPE3MEPHO MOBPEXAEHHBIMM, ECAIN OHU UMEKOT ry6OKUE UK OCTPbIE NOPE3bI.

Bo Bpems MCMbITaHWA BbIBOAbI HE AOMKHbI 0CNA6NATLCA U He AOMKHO 6biTb MOBPEXAEHWUIA, TakmX
KaK MonoMKa BUHTa, LUAMLEB FOMIOBKU, Pe3b0Obl, Walib v ckob, BAUAKOLWMX Na JadybMenlyro aKcnayara-
LMIO BbIBOAA.

7.3.2.2.3 B BbIBOA BCTaBAAKT KECTKNIA CKPYUEHHbI MeAHbIA NPOBOAHMK, COOTBETCTBYHOLLMIA TabauLe 8.

Tab6nunya 8 — Pa3vepbl NPOHO/THUKA

HOMVUHarIbHOE CeueHMe 3aKVMaeMbIX CKpy4eHHbIiA MPOBOAHNK

NpPOBOAHNKOB, MM-

Yueno xun JAviameTp Xug. Mv
Or 1.0p0 2,5» 7 0.67
B 10 . 4.0» 7 0.85
» 15 B 6.0* 7 1.04
» 25 B 10,0 7 135
» 4.0 « 16.0 7 1.70
» 10,0 . 25.0 7 2.14
» 16.0 *35.0 19 153
B 25,0 *50.0 Ha paccmoTpeHumn Ha paccmoTpeHumn

* ECN BbIBOA NPeAHa3HauYeH A1 3aKMMa TO/IbKO CMJIOWHBIX NPOBOAHMKOB (CM. NpumMedaHue K Tabnuue 6),
UCMbITAHWE HC MPOBOAAT.
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Mepes BBELEHMEM B BbIBOA XXMW/aM MPOBOAHMKA NPUAAIOT COOTBETCTBYHOLLYIO (hopMy.

3aTemM NPOBOAHUK BBOAAT B BbIBOZ A0 TEX NMOP, MOKa OH He AOCTUTHET AHA BbIBOAA UM HE BbICTYNUT
C MPOTVBOMO/OXHOM CTOPOHbI U 3aliMeT MON0XeHUe, Hanbonee 61aronpuaTHOE 419 BbICKa/b3blBaHMS.

BWHTbI KpenneHWs Wan raiikn 3aTarnBaroT BpallalolMM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHbIX B
COOTBETCTBYHOLLEN rpace Tabnmubl 5.

Mocne ncnbiTaHUA HU OfHA XXMna MPOBOAHNKA He LO/HKHA BbICKO/b3HYTh M3 BbiBOAa Y 33U,

733 be3pe3bb60Bbie BbIBOADI

WcnbiTaHue Ha BbITSArMBaHe

CooTBeTCTBME MPOBEPAIOT CEAYHOLMMN UCNbITAHUAMM,

K BblBOZaM NOACOEAMHSIOT HOBble MPOBOAHWKWU, TWUM, MUHUMAaNbHOE U MaKCUManbHOEe CevyeHus
KOTOpbIX YKasaHbl B 7.3.1. TPOBOAHMKM MOTYT GbiTb CM/IOLWIHbIE UMW CKPYYEHHbIE, BbIGUpaloT Hambonee
He6NaronpuATHLIA BapuaHT.

3aTeM Kaxgblii MPOBOAHWK MOABEPratoT PacTSHXKEHWIO YCUIMEM, YKa3aHHbIM B Tabnuue 9. Ycunuve
NpVKIaabiBaloT PaBHOMEPHO B TeyeHMe 1 MWH B Hanpas/ieHWW OCU MPOBOAHMKA.

Bo BpemMsi UCMbITaHMS NPOBOAHUK HE [O/MKEH CMELLATbCS B BbIBOAE, U HEe AOMKHO ObiTb MPU3HAKOB
ero noBpexaeHuns.

Tabnnmna9 — Ycunme pacTsdkeHuns

CeyeHuve NpoBOHMKA. M.Y: 0,50 0.75 100 150 250 4.00 6.00 10.00 16.00 25.00 35,00
Yennme. H 30 30 35 40 50 60 SO 90 100 135 190

734 CoeiMHeHNdA, NpoKanbiBarwlme WU30NALNIO

7.3.4.1 VicnbiTaHve Ha BbITArMBaHWE /14 BbIBOAOB Y3UI. npefHa3HaueHHbIX 418 OAHOXK ThILLX NMPOBOA-
HUKOB

Co0TBETCTBME MPOBEPAIOT CMEAYHOLLMM UCMbITAHUEM.

K BblBOAaM MOACOEAVHAIOT HOBble MefHble MPOBOAHUKM HaWMEHbLLEro UAM HaubOMbLLEro CeYeHMiA
13 yKasaHHbIX B 7.3.1, CNIOLWHbIE WU CKPYYeHHble, BbIOUPaloT Hanbosee HeGNaronpuATHbIA BapuaHT.

BWHTbI, ecnv MMELoTCA, 3aTArMBAOT BPALLAIOLLM MOMEHTOM, YKa3aHHbIM B Tabnuue 5.

MpoBOAHUKM, KaXAblA pa3 HOBble, MOACOEAMHAIOT W OTCOEAMHSIOT NATb pas. locne Kaxgoro
MoAcoefuHeHNA NMPOBOAHVKW MOABEPraloT pacTArMBaHUIO YCUINEM, MPUKNaAbIBaeMbiM PaBHOMEPHO B
TeyeHne | MUH B HanpaBfEHUN OCU OTBEAEHHOI0 NPOBOAHWKA, 3HAYEHWUS KOTOPOro yKasaHbl B Tabu-
ue 9.

Bo Bpems WUCMbITaHUA MPOBOAHWK He [O/DKEH CMeLIaThCs B BbIBOAE, U HE [0/HKHO ObiTh MPU3HAKOB
ero fnoBpexAeHus.

7.3.4.2 VicnbITaHue Ha BbITAMMBaHWe A5 BbiBogoB Y 3UT. npegHasHaueHHbIX 4151 MHOFOXKM/bHBIX Kabeneii
UNn LLIHYPOB

WcnbiTaHWe Ha BbITArMBaHWE ANs BbIBOAOB Y3WITL, npefHasHauYeHHbIX 411 MHOTOXUbHbLIX Kabeneii
WA LWHYPOB, NMPOBOASAT Mo 7.3.4.1. Tpn 3TOM ycunne NpuKNajbiBaloT KO BCeMy MHOFOXMU/IbHOMY MPOBOAY
WU LLIHYPY, & He K OTAENbHOW Xune.

Ycunve F. H. BblUMCASOT MO cnepytoLeli oopmyne

/ = FlIxh'n,

roe F{X) —ycunune ana ogHOM Xubl B COOTBETCTBUM C NONEPEYHbIM CeYeHVEM OAHOro MPOBOAHMKA (CM.
Tabnuuy 9), H;
M —YunCO0 XWN.

Bo Bpems uUCNbITaHNA Kabenb UK LWIHYP He JO/MKEH BbICKa/1b3blBaTh U3 BbIBOAA.

735 lNanku, BuMAKa, po3eTka

Co0TBETCTBME MPOBEPSAOT OCMOTPOM W MPOBHBIM MOHT&XOM.

7.4 WcnbiTaHye 3almTbl OT NPAMOro NPUKOCHOBEHUS

741 WNs3onupoBaHHbIE YacTu

O6pasel, ycTaHaBNMBAKT Kak 15 HOPMasbHOM 3KCnayaTayun U noAcoefuHsOT MPOBOAHUKM Ha-
VMEHbLLIEr0. a A/1 MOBTOPHOIO UCMbITaHWS — HanbOMbLLErO CeYEHN M3 YKa3aHHbIX B 7.3.1.

Ona Y3 BTbIYHOTO NCNOMHEHNSA (KOTOPble MOXHO 3aMEeHUTb C M0.MOLUbLIO MHCTPYMEHTA) MUCMbITa-
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TenbHbI wyn (no FOCT 14254) npuknagblBatoT BO BCEX €r0 BO3MOXHbIX MOMOXEHMSX, KOrga BW/Ka
4aCTMYHO UM MONHOCTHLIO BBEAEHA B LUTEMNCENbHYIO PO3ETKY.

[na onpefeneHns KOHTaKTa C COOTBETCTBYIOLLEW YacTbi0 MPUMEHSIOT 3NEKTPUYECKUIA MHANKATOP C
HanpshxeHnem He meHee 40 n He 6onee 50 B.

742 MeTannuyeckue yactu

MeTannuueckme 4acTtu, KOTOpble AOCTYMHbI, korga Y3WIT nofknYeH W YCTaHOB/IEH Kak And
HOpManbHO 3KCMayaTaluum, JO/MKHBI ObiTh 3a3eM/IEHbI NOCPEACTBOM COEAMHEHUS C HA3KUM COMPOTUB/E-
HVEM. 33 UCKOYEHUEM MENKMX BUHTOB U T. M., N30/IMPOBaHbl OT YacTel, HaXOAALLMXCA NOZ HanpsHKeHnem
N NpeAHa3HauYeHHbIX AN KPEnneHWs OCHOBaHWI W KPbILWEK WM 3aKpbIBAOLMX MAACTUH LUTENCE/bHbIX
PO3eTOoK.

TOK OT UCTOYHMKA NEPeMEHHOro Toka HanpsbkeHvem (B OTCYTCTBME Harpysku) He cBbie 12 B,
paBHblii 1,5 HOMUHANBLHOTO TOKa Harpy3ku unu 25 A (BblGMpaloT HanbonbLiee 3HA4YeHUE), MPOMyCKatoT
MEXY BbIBOAOM 3a3eM/IEHNS U KaXKAOW LOCTYNHON MeTaI/IMYECKO YacTblo MO OYepesu.

V3mepsoT najeHne HanNpsHKeHUs MeXy BbIBOAOM 3a3eMNIEHWA 1 JOCTYMHOW MeTan/IMYecKoi YacTbio
1 BbIYMCNAOT CONPOTUB/IEHNE MO TOKY M NajeHUI0 HaNpsXXeHns. 3TO CONPOTUB/IEHNE He AO/MKHO NPEeBbl-
watb 0,05 Om.

MpumeuyaHne — HeobXoAMMO CneanTb 3a Tem, YToGbl NMEePexofHOe CONPOTUBMEHNE MEeXAy KOHHOM M3Me-
PUTENLHOrO NPOGHMKA U UCMbITYEMON MeTaNIMHYECKOl YacTbi0 He BAMSIO Ha Pe3yNbTaTbl UCTbITaHWA.

7.5 OnpefeneHne N3MEPEHHOro MpeAebHOK HanpsXeHns
VcnbiTaHus, BbinonHaemMble ang Y311 pasnnyHbIX TUNOB NP OnpefeneHny X npegesbHbIX Hanps-
YKEHWIA. NPOBOAAT B COOTBETCTBUM C Tabnuuein 10 n pucyHkom 3.

Ta6nuya 10 — VcnbiTaHWs, BbINOMHSAEMbIE A/ ONPefeNeHUst NPefesibHOro HanpskeHWs

Knacc ucnbitaHus
[MyHKT ncnbitaHna

1 1l 1
752 X X
7.5.3 x xe
754 X

* TpoBoAAT ToNbKO Ana Y3UI Tuna, KOMMYTUPYIOLLEro HanpsXeHwue, no 7.5.1.

MpumeyaHne —3HaK *x» 03HayaeT, YTO UCMbITAHUA MPOBOAAT.
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Mennwmn» Ha
T UBPUN» Np»-
Janwiora Hupne»-
MMBNOMUPO-
Q3HHOWA BOSTHOW
(W.7n4)

PucyHoK 3 —Cxema WCMbITaHWi Ha onpeaesieHne YPoBHS HanpsXXeHun 3awmTbl Up
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[na ucnbiTaHUa NPUMEHAIOT CnefyloLume crelmnanbHble YCIoBUS.

a) BceogHoBBoAHble Y3VH mcnbIThIBatOT 06eCcTOMEHHbIMU. KO BCeM ABYXBBOAHLIM Y3 U nogatot
HanpsKeHne 0T MCTOYHMKA C HOMWHa/IbHBIM TOKOM He MeHee 5 J1 npu MakcMManbHO AnnMTeNbHOM paboyem
HanpsXkeHnn W, eciim M3roToBUTENb HE YKasal Ha OTCYTCTBME pax3vyns B Be/IMYMHE W3MEPEHHOro
NpefeNbHOr0 HanpPSXKeHUs, KOrga yCTPOWCTBO HAX0AUTCA WM He HaXOAMTCA MOZ HanpsXKeHWeM.

b) Ana opHoBBogHOro Y3WII, He wuMetolero OTAe/NbHbIX BbIBOAOB HArpys3ku, npegenbHoe
Hanps>KeHne M3MEepPAIOT Ha BbIBOfAX, K KOTOPbIM MPUKNafbiBalOT nepeHanps>keHune. [na [ABYXBBOA-
Horo Y3WUI u oaHoBBogHOro Y3WIT ¢ oTAeNbHbIMY BbIBOAGMU Harpysku npefesibHoe HanpsxkeHue
M3MEPAIOT Y BbIBOJHbLIX BbIBOJOB WAW BbIBOAOB Harpysku Y3WH. B wucnbiTaHWe BKAOYalOT BCce
BCNOMOraTenbHble YCTPOWCTBA, HaNpuMep pasbefMHUTENN, NAMMOYKN, UHAMKATOPbI, NpefoXpaHun-
TENW W Apyrue 4acTu, yKasaHHble U3roTOBUTENEM, MX MOACOEANHAIOT nocnefosarensHo ¢ Y3UM u
napannenbHo C HarpysKou.

C) V3MepeHHOe MnpefiefibHOe Hanps>KeHne —3To HaMbo/bLLee 3HaUYeHWNe HaMPSXXeHUs Npu UcnbiTa-
HWAX, BbIMOAHAEMbIX MO Tabnuue 10 M pUCYHKY 3 COOTBETCTBEHHO K/accaM uchbiTaHuidi Y3UIT.

751 Mpouyepgypa ucnbiTaHWd No onpefeneHnto Hanuuuma B Y3UIM KomMmy-
TUPYHOLWEro 3NeMeHTa

[aHHoe wucnblTaHWe cnefyer MPOBOAWTL TOMLKO B TOM Ciy4vae, KOrfja Heu3BeCTHa BHYTPEeHHSAS
KOHCTPYKUMs Y3WM. 3ro ucnelTaHWe NPoBOAAT TONbKO HA HOBOM o6pasLie.

[na ucnbiTaHnii knaccoB | 1 1l NpUMEHAIOT CTaHAAPTHBIA MMNYALC TOKa 8/20 BeNnUYUHON 1Tv nnn
171 no ycMoTpeHuto nsrotosutens. Mpu ncnbitaHmax knacca ill ucnonb3ytoT reHepatop KOMOGMHMPOBaAH-
HOVi BOJIHbI C Hanps>KeHWeM pasoMKHYTOM Lenwu, paBHbIM U(C, YKa3aHHOMY M3roTOBUTENEM.

K Y3UI npuknagbiBaloT 0g4MH uMmnynbe (4N 4BYXBBOAHOIO Y 3WIM nMnynbc cnegyet npuknagbiBatb
K BBOLHbIM W BbIBOAHbIM BbIBOZAM).

OcumnnorpamMmmMy HanpsxeHuss CHUMaloT ¢ BbiBogoB Y3 (ana gsyxssofgHoro Y3WIM unsmepeHue
HanpshKeHWs MPOBOAAT Ha BBOAHOM BbiBoge Y3WIM).

Ecnu hopma BOMHbLI HANPSHXKEHUA BHE3anHO NPEepPBETCH, cunTatoT, 4to Y3 copepXuT KOMMYTU-
pyloLUiA 3NEMEHT.

752 lMpouepgypa uUcnbiTaHMA MO M3MEPEHUIK OCTATOYHONO HaAMNMPAXEHUA C
mmnynbcamu Toka 8/20

a) Wmnynbcbl TOKa AMTenbHOCTbIO 8/20 NpUKNaabIBAlOT B TakOi MOCNefoBaTe/lbHOCTM MUKOBbLIX
3HayeHuii: 0,1 /0; 0,2 /,,; 0.5 /,,; 1,); 2 1,,.

MpumevyaHne —Ecnm ncnbiraHwe npu 2 /,, NpesbicuT /T8l yCTPOIACTBa, B TaKOM Crly4ae MoCneaHee UCTbl-
TaTeNbHOe 3HauYeHWe JO/MKHO ObITb CHIKEHO A0 1,2 /,,.

b) AT1a Y3 NpoBOAAT MO OLHOMY LMKAY NPY MNOMOXKMUTENBHON U OTPULATENBHON NONSPHOCTY.

¢) B KoHUe npuknafbiBalOT OAUH UMNY/LC /UM UK /pMX B 3aBUCUMOCTU OT TOr0, YTO NPUKafbiBa-
nocb K Y3WI nepes npunoxeHvem /,, Npy NOASPHOCTM, KOTOpas nokasana 60/iee BbICOKOE OCTaTOYHOEe
HanpsHKeHWe B NPeabIAYLLMX UCMbITaHWSAX.

d) ViHTepBan Mexay OTAeNbHbIMU UMMYNbCAMU JOMKEH 6bITb AOCTATOYHBLIM, YTOOLI 06paseL, ycnen
OCTbITb L0 TemMnepaTypbl OKPYXXatoLero Bo3ayxa.

e) ANa KaKAoro umnynbca Jo/MKHa BbiTb CHATA OCLMANOrpaMma TOKa U HanpsHKeHns.

MukoBble (a6CONIOTHLIE) 3HAYEHUA [OMKHBI ObITb HAHECEHBI Ha rpatvK paspafHOro ToKa 0THOCK-
TeNbHO OCTaTOYHOrO HanpshkeHus. Mo Toukam 3HaYEHWUIA cnefyeT HauepTUTb COOTBETCTBYHOLLYHO KPUBYHO.
Ha KpnBOI1 AO/MKHO BbITb AOCTATOYHO TOYEK, YTOObI YOeAUTLCA B OTCYTCTBMM 3HAYMTENbHbIX OTKIOHEHWI
[° [Tax nnn

0 ocTaTo4HOe HarnpsXXeHue, NPUMeHseMoe ANA U3MepeHUs MpefenbHOro HanpsXXeHus, no onpeje-
NIEHUIO ABNSETCA HaMbOMbLIMM Ha KPWBOI, COOTBETCTBYHOLLEN ANs:

- Knacca | —po nnn /s (6epetca 60/bLUEe 3HAYEHUE);

- knacca Il —po /n.

753 Mpouyefypa wUCNbITAHUA NO WU3IMEPEHUIK PaspaAfHOro HanpsaXeHus
UMNYNbCHBIM HanpaxeHunem 1,2/50.

MpyMeHSAIOT CTaHAapTHOe UMMYNbLCHOe HanpskeHue 1,2/50.

a) K Y3MMN npuknagpiatoT 10 MMMYAbCOB KaXAOA aMNAUTYAbl: MATb MOMOXKWTENbHOW W MNATb
OTPULATENLHOI NONSPHOCTY.

b) VIHTepBan MeXay OTAeNbHbIMU UMMAYIbCaMK LO/DKEH ObITb 4OCTATOYHBIM A8 OXaXAeHNA 06pas-
La fio TEMMePaTypbl OKPYXatoLero Bo3ayxa.
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c) B npeaBaputenbHbIX UCMbITAHUAX BbIXOLHOE HANPSHXKeHWe reHepaTopa NOCTENeHHO NOBbILLAKT Ha
10 % po obpaszoBaHusA paspsga.

d) BbIxogHOE HanmpsbkeHWe reHepaTopa MOCTEMNeHHO MOBbIWAKT Ha 5 %, HauMHas C nocnefHen
YCTaBKW reHepartopa, Korja elle Het paspsja, 40 Tex nop, rnoka npu npuknagbisaHumn scex 10 umnynbcos
(Mo NATb MMNYNbCOB KXo NONSPHOCTM) He NOABMTCA paspag. HanpshkeHue Ha BbiBogax Y 3WIM gomkHO
permcTpmMpoBaTbCa OCUUNNOrpadomMm.

e) V3mepeHHoe npefenbHOe HanpsXKeHne —aTto cpefHee 13 10 n3mepeHHbIX (a6CONIOTHBIX) MUKO-
BbIX 3HAYEHWIA.

754 Mpouegypa wuUcCNbITaHUA NO U3MEPEHWUI MNPEAEeNbHOrNro HanpaXeHusd
KOMOWHWPOBAHHON BONHOM

Mpy NpoBefieHNN 3TOro UCMbITAaHWSA UCMOMb3YIOT KOMOUHMPOBAHHYIO BOJHY.

a) KombuHmpoBaHHYO BOMHY NpuknagpiBatoT K Y3UI. nutaemomy ceTeBbIM HamnpsbkeHuem k.

b) K ¥Y3WTI, npefHasHa4YeHHbIM WCKIHOYMTENLHO A1 CUNOBbIX CUCTEM MEPEMEHHOr0 TOKa, Moso-
KUTEMbHbIE UMNY/LCbl NPUKNaALIBAIOT B TouKe 90“ £ 10* n oTpuuaTensHble UMMY/bCLI B TOUKe 270 + 10¢
Ha CMHYCOMAANbHOI BO/HE HaNPsHKEHNS.

c) K Y3WTI, npefHa3sHaYeHHbIM Ng CUCTEM MOCTOAHHOIO TOKa, NMPUKNaAbIBatOT KaK MONOXUTENb-
Hble. TaK 1 oTpuLaTe/bHble UMMY/bCHble paspagbl. Y3V nuTatoT NOCTOAHHLIM TOKOM npu L.

d) WHTepBan Mexay OTAeNIbHbIMU UMNY/bcaMy LO/MKEH BblTb 4OCTATOUHLIM NS OXNAXKAEHWUS 06pas-
Lia [0 TeMrnepaTypbl OKPYXXatoLLLero Bo3ayxa.

e) HanpshkeHue reHepaTopa KOMOGWUHMPOBAHHOW BOJIHbI YCTaHaBAMBAKT TakKMM 06pa3oM, 4TOObI
obecneynTb HanpshkeHne pasomkHyTol uenm 0,1; 0,2; 0,5; 1,0 Woe, KaK yka3aHO usrotoButenem Y3UrI.

0 C ycTaBkamy reHepaTopa no nognyHkTy e) K Y3UI npuknagbiBaloT YeTbipe paspaga 4TS KaKaom
amnanTyfbl: ABa MOMOXWUTE/bHLIX U Ba OTPULATE/bHbIX.

g) Ons Kaxporo uMmnynbca [OMKHbI OblTb CHATbI OCLMANOrpaMMbl TOKa, MofaHHoro K Y3UTM
reHepaTopoM, 1 Hanps>keHus Ha Bbixoge Y3WUIT.

h) W3mepeHHoe npefiensHOe HanpskeHWe —3T0 MakcUMasibHas Be/IMYMHA NMUKOBOMO HarMpsXeHNs,
3aperncTpupoBaHHas Ha MPOTAXEHUM BCEro UCNbITATEIbHOMO LMKNa.

755 AnbTepHaTUBHOE WUCNbITaHUE KOMOWMUHMPOBAHHON BonHOW (7.5.4)
6e3 pas3BfA3biBatoUWero gpuabTpa

[OByxBBogHble Y3UTT ¢ peakTWBHLIMU COCTaBASIOWMMY B3aMMOAECTBYIOT C peakTUBHLIMU COCTaB-
NAOWMMN Pa3BA3bIBAOLLEr0 PUALTPa. TeM caMblM CO3AalTCA WUCKYCCTBEHHO 3aHVXKEHHbIE 3HauyeHus
N3MEPEHHOr0 NPeAeNbHOr0 HanpsHXKeHNs. B Takux cnyyvasx NPUMEHAIOT aflbTePHATUBHBIA METOZ WUCMbITa-
HWS, NPeSCTaBNEHHbIA Ha pPUCYHKe 4.

OTa nByxBBOAHbIX Y3UI C peakTUBHLIMW KOMMOHEHTaMV MPUMEHAIOT CNedylolyo npoueaypy
UCMbITAHWUIA B AOMO/HEHME K 7.5.4.

a) VcnblTaTensHbll reHepaTop fO/MKEH UMETb CXEMY COrNMAacHO PUCYHKY 4.

b) Ata Y3UI, npegHasHauyeHHbIX AN NepeMeHHOro ToKa, Hanps>KeHne NocToAHHOro ToKa COCTaB-
naet W V2, a gna Y3UI, npegHasHayeHHbIX ATA MOCTOAHHOIO TOKa, HanpskeHwe Ut cnefyeT nojasaTb
K Y3WIM yepes anod. VIMnynbCbl AOMKHbI MPUKNaAbIBaTbCA 4Yepe3 AMO0f4, rasopaspsgHyto TPyoKy wam
BApUCTOP COMNacHO PUCYHKY 4.

c) MpuknagpiBaHve UMMybca AOMKHO NPOMCXOANTL He paHee yem Yepe3 100 Mc rocne 3amblKaHWs
nepekntoyatens 57. Mogayy Hanps>KeHUs NOCTOAHHOMO TOKA CnefyeT NnpekpatuTb B TeyeHne 10 mc nocne
NpuKnagsiBaHNa UMNysbea.

d) WcnblTaHne NpOTMBOMOMOXHON MOASPHOCTLIO MOXHO NPOBECTW, U3MEHWB Ha MPOTUBOMO/IOXKHOE
noacoegnHeHne Y3UIM K reHepatopy.

e) WHTepBan mexay oTAe/bHbIMU UMMNYNbCaMU SO/MKeH 6bITh LOCTATOUYHbLIM ANA OXNaXaeHus obpasua
[0 TeMnepaTypbl OKPY>KatoLLero Bo3gyxa.

0 HanpseHve reHepatopa KOMOGWHMPOBAHHOM BOJ/IHbI YCTaHaB/MBAIOT TakMM 06pa3om, 4TOObI
obecneunTb HanpsXkeHne pasoMkHyTol uenu 0,1; 0,2; 0,5; 1,0 OGE KaK yka3aHO M3rOTOBUTENEM.

g) C ycTaBkamu reHepatopa no noanyHkTy O Kk Y3WI npuknafbiBatoT YeTblpe paspsga ans Kaxaoin
amMnnTyabl: 4Ba NOMOXWUTENbHLIX U [Ba OTPULIATENbHbIX.

h) Ans Kakgoro umnynbca AO/MKHbI ObiTb CHATHI OCLMAIOTPaMMbl TOKa, NOAAHHOr0 K Y3WI
reHepaTopoM, W HanpsXeHus Ha Bbixoge Y3WUIT.

i) Vi3amepeHHOe npefielbHOE HanpshkeHne —3TO MaKCUMasibHas BeIMYMHA HanpsXeHus, 3aperu-
CTpMpoBaHHasA Ha Bbixoge Y3WI B Te4eHUe BCEro MUCMbITaTe/IbHOro LMKNa.
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PucyHoK 4 — AnbTepHaTUBHOE UCMbITaHWE HA HAMEPEHHOe MnpefesibHoe HanpskeHue

7.6 VcnbiTaHne B paboyem pexxume

3TN UCNbITaHUA NMPUMEHSIOT TOMbKO AN Y 3UITM, npefiHa3HayeHHbIX Ans nepeMeHHoro Toka. (Bonpoc
0 Y3WM 4na NoCTOAHHOro TOKa —B CTaAuUN PacCMOTPeHUS).

Ha pucyHke 5 npefcTas/ieHa cxema UCMbITaHUA B paboyem pexxume.

PucyHok 5 —Cxema ncnbiTaHns B paboyeM pexvme

24



OCT P 51992-2002

76.1 O6bwmne nonoxeHma

Mpu ucnbiTaHun pabourie yCnoBUs UMUTUPYIOT NpunoxeHvem K Y3l npefycMOTPeHHOro yucra
crneumnanbHbIX UMMY/bCOB C O4HOBPEMEHHON NoAayvelt MaKCMMabHOTO 4IMTe/IbHOM0 PAab0YeEro HanpsiXXeHNs
OT UCTOYHMKA MepPeMEHHOro ToKa cornacHo 7.6.3.

McnbiTaHne cnefyeTt NPoBOAWTL Ha TPEX HOBbLIX 06pasLiax.

BHauane cnegyeT onpefenntb U3mMepeHHoe npeaenbHOe HanpskeHue ucnbitaHueM no 7.5.

Bo u3bexxaHne Ype3MepHO Harpysky Ha 06pasuibl UCMbITaHue Mo 7.5.2 BbINOMHAKT TOMLKO Npw /.,
a ucnbitaHue no 7.5.4 n 7.5.5 —TonbKO npn v>K Ona mcnbiTaHua no 7.5.3 cneflyeT NpUMeHATb cpeaHee
13 10 M3MepeHHbIX MUKOBbLIX 3HAYEHWIA.

762 MNpepBapuTenbHble UCNbITAHUA NO OMNpPefeNeHUIo BeIMYUHBLI CKBO3-
HOro TOKa

MpefBapuTenbHbIE UCMbITAHWS NPU3BaHbI ONPEAeNnTb, AeNCTBUTENBHO /I MMKOBOE 3HaYeHWe CKBO3-
HOro TOKa Bbllle Unn Huke 500 A.

Ecnu BHYTPEHHAS KOHCTPYKUMSA M MUKOBOe 3HavyeHwe Y3WH u3BecTHbI, TOrja npegsaputenbHoe
UcnbITaHne He TpebyeTcs.

a) WcnbiTaHue cnegyeT NpoBOAWTL Ha OTAENBHOM 06pasLie.

b) OXMAaeMblil TOK KOPOTKOr0 3aMblKaHUS JO/MKeH 6bITh /p > 1,5 /1 npum cos ¢ = 0.95_ooh

c) O6paseL, NOACOANHAIOT K UCTOUHWKY HaMpsAXXeHUs NMPOMBbILLIEHHOM YacTOTbl CUHYCOMAANbHOIO
NMepeMEeHHOro Toka. HanpskeHue NPOMBbIWNEHHOW 4acTOTbl, M3MEepeHHOe Ha BblBOAAX, AO/HKHO ObITb
MaKCUMasbHO NPUONMXEHO K HanbonblieMy ANUTENbHOMY pabouvemMy HanpskeHuto W (4OMYCK MUHYT;
5 %). YacToTa UCTOYHMKA HanpsXXeHUs NepeMeHHOro TOKa J0/HKHa COOTBETCTBOBATb HOMWUHANBLHOM Yac-
ToTe Y3l

d) CKBO3HOW TOK [O/MKEH ObITb MHULMUPOBAH UMMNYNbLCOM 8/20 nnv KOMOGMHMPOBAHHON BaTHOWA.

e) MuKoBOe 3HauyeHWe [OMIKHO COOTBeTCTBOBATL ITXx v 1A, v Ubt.

0 Wmnynbc ToKa AO/MKEH ObITb MHWULIMMPOBAH 3a 60 3/1IEKTPUYECKMX TPadyCcoB 10 MUKa HanpsXXeHus
NMPOMBILLIEHHON YacToThbl. Ero monsipHoCTb AO/MKHA COBNaAaTh C NOMSPHOCTLI0 NOMYBOMHLI HANPSHXKEHUSs
MPOMbILL/IEHHOI YacTOTbl, B KOTOPO OH MHULIMMPOBAH.

g) Ecnu B 31O TOUKE CUHXPOHM3AL MM HET CKBO3HOIO TOKa, TOrda UMnysbe 8/20 nofjatoT nosxe, Ao
NosIB/IEHNA FeHepMpPOBaHHOr0 CKBO3HOMO TOKa, Yepe3 Kaxfble 10 3neKTpUYecknx rpagycos.

7.6.3 XapaKTepuUcTu KM MCTOYHUKA TOKa TMPOMBbIWIEHHOW 4YacToThl And
nNpeABapUTENbHOIN0 WUCMbITAHUA

7.6.3.1 Y3WW co cKBOTbIL.» TOKOM Hu>Ke 5(HOA

VcnbiTyemblii 06pasel, fomKeH 6biTb NOAKIOYEH K MCTOYHWMKY HaMpsXXeHUs MPOMbILLJIEHHON Yac-
TOTbl. [lO/IHOE COMPOTUBEHWE WCTOYHUKA 3HEPIUW [OMKHO ObiTb TaKUM, 4TOObI NPU MPOXOXAEHWUN
CKBO3HOI0 TOKa NWKOBOE 3HAYeHWe HanpsHKeHWS NMPOMBbILLIEHHON YacToTbl UK M3MepeHHOE Ha BbIBOAAX
Y3M, He noHwmxanocb 6onee yem Ha 10 % OT ero NMKOBOr0 3HAYeHUS.

7.6.3.2 Y3 co CKBO3HLIM TOKOM CBbie 500 A

McnbiTyemblid 06pasel, 4O/KEH GblTb BK/IKOYEH B LieMb C HANPSHXKEHNEM MPOMbILLAEHHON YacTOThbl
WL # OXMAaeMbIM TOKOM KOPOTKOrO 3aMblKaHMSi NPU OTK/OYaloueli HOMMHATbHON CMOCOBHOCTU
CKBO3HOIO TOKa, 3afaHHOM W3roToBMTeNnem, cornacHo tabnuuye 11 mam 500 A (BbibupatoT 6onbluee
3HaueHue).

764 MNMpepsapuTenbHble UcnblTaHuMa Knaccoslwnlil

Mpn vcnbITaHUKM NPUKNALLIBAKOT TPU TPYNMbl UMMYNLCOB TOKa (MO MATb UMMY/bCOB B KaXAON
rpynne), Bcero 15 nmnynbcoB Toka 8/20 NONOXUTENbHOW MONSPHOCTU. McnbiTyemble 06pasLbl NOACO-
efMHAIT K CM0BOMY WCTOYHMKY COrflacHo 7.6.3. Kaxablii MMNybC AO/MKEH ObITb CUHXPOHU3NPOBAH C
NPOMBILLIEHHON YacToToi. HaumHas ot (7, yron CMHXpoHM3auumn nosbiwatoT Yepes 30" + 5. CM. pucy-
HOK 6.

Mpu ncnbitaHun Y3MH no knaccy 1 npuvknagbiBalOT UMMYNbCbl TOKa CO 3HayeHuem /pefl umm |/,
(BbI6MpalOT GonbLUEe 3HAYEHNME).

Mpy ucnbitaHum Y3WUM no knaccy |l npyvknagbiBaloT UMMY/bCbl TOKA CO 3HAYEHUEM /,,.
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PUCYHOK 6 — MpadK NpeaBapuTenbHOK UCTILITAHUK U UCTIbITAHWS B paboueM pexxrme

VIHTepBan Mexzay oTAenbHbIMU UMNynbcamu coctasnset 50—60 c. a mexay rpynnamMu MMnynbcos —
25—30 MUH.

B vHTepBasie Mexay rpynnamm MMNynbCoB nogaya nuTaHWs K UCMbITyeMomy 06pasLy He Tpebyetcs.

ToK cnefyeT 3anucbiBaTb MPU KaXAOM MMNynbee. Mpu UCNbITaHUA He A0MKHO ObiTb NPO60eB nnu
nepeKpbITUiA B 06pasLax.

765 NcnbiTaHns B pabouyem pexume knaccos 1umll

K Y3 nopaloT nutaHne L OT UCTOYHMKA HaMpPSXKeHWUA C HOMWHaNbHBLIM TOKOM He MeHee 5 A.
[laHHOoe uncrbiTaHye NPOBOAAT C UMMY/IbCaMW TOKa, NofaBaeMbIMy CTYMeHAMY A0 /e (cornacHo 3.9) umm
/ax (cornacHo 3.10) uepes Y3W.

Mocne KaXAoro MMNynbca NPUKNagbiBatoT B TedeHne 30 MUH HanpsiXXeHWe MPOMbILLEHHON YacTOTbl
[J19 NPOBEPKM TennoBoi ctabunbHocTh. Y3UT cuntatoT TepMOCTabusibHbIM, ECN MUK aKTUBHOM COCTaB-
NALWeR /cun paccesHe 3HepPriM NOCTENEHHO CHWXKAKOTCS B TeueHue nocnegHnx 15 MUH NpuKNafbiBa-
HUA HanpsXexua Uc.

VIMMybCbl TOKa MOMOXMTENIbHOTO 3apAfa COOTBETCTBYIOLLErO MMKOBOMO MOJOXUTENBHOTO 3HaYeHus
[OMKHBI MHALMMPOBATLCA MCTOYHWKOM HaMpsKeHUS MPOMbILLIEHHON YacTOTbl ANA NOJaun K UCnbITye-
MOMy 06pasLly B CriefytoLeM MnopagKe:

a) oAMH umnynbc Toka npu 0,10 (/™ wam /mix); n3mepeHne TeNI0BOA CTabUNBHOCTUN: OXNAXKAEHNE
[0 TEMMEPATYPbl OKPYXKAIOLLEr0 BO3AYXa;

b) oguH umnynsc Toka npu 0,25 (/pw unn /Tax); namepeHne TeNIOBOM CTabUIbHOCTY; OXNaXAeHne
[l0 TemMnepaTtypbl OKPY>KatoLLLEro BO3ayxa;

€) oavH umnynsc Toka npu 0,50 (/ptli nnn /1ax); namepeHve Tena0BON CTabUNBHOCTH; OXNaXAEHME
[0 TeMMepaTypbl OKPYXKaIOLLLEro BO3AyXa;

d) oguH nmnynsc Toka npu 0,75 (/pMl nan /mg); namMepeHne TeMNN0BON CTabUIbHOCTN: OXNAXKAEHNE
[0 TeMnepaTypbl OKPYXKaloLero BO3AyxXa;

€) oauH mumnynbe Toka npu 1,00 (/™ wnm /1ax); n3MepeHvie TeNI0BOI CTabUILHOCTY; OXNaXAeHWe
[l0 TEMMepaTypbl OKPY)XXAtOLLEro Bo3ayxa.

766 Kputepum CcOOTBeTCTBUSA

Y3UMM BbigepXas UCMbITaHWA, €CAN MOC/E KaXoro MMMynbca npefBapuTeNbHOr0 UCMbITaHUA Y
LMKa paboyero pexxmma JOoCTUrHyTa Tenosas cTabunbHOCTb. Kpome 3Toro, Nto60i CKBO3HOW TOK AO/KEH
ObITb CaMO3aTyXatoLWmnmM. PrKCUpyemble B MPOLECCE UCMbITAHWS 3HAYEHUA HAMpPSXXEHUA 1 TOKa, a Takke
BU3YyanbHbI OCMOTP He [O/MKHbI BbISBNATL NPO6G0OEB 1 NEPEKPbITUIA B 0bpasLax. Bo Bpems ncnbiTaHuii He
[OMKHO MPOMCXOANTH MEXaHNYECKNX MOBPEXAEHUIA.

K ¥3WM cnegyet NnpunoXuTs eLle oAnH umnynsc npu /,, unn Wol n nogate nutaHue npu Uc B TeueHne
30 MUH. o NCTeYEeHMM 3TOr0 BPEMEHU JO/MKHA ObITb 4OCTUIHYTA TENI0Bas CTabunbHOCTL. Mocne 3aBep-
LIeHNs WCMbITaTeNbHOMO LMKAa W Mmocfie TOro Kak obpasel, oxiaguTcs A0 Temnepatypbl, 6/M3Kon K
OKpY>KatoLLield, N3MepeHvie NpejeibHOro HanpsHKeHNs, KoTopoe 6b110 NPOBEAEHO B Hauasle UCMbITaTeIbHOro
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uunKna, cnefyet nostoputb. Y3MH cumTaloT BblAepXaBLUMM UCMbITAHUA, eCIN 3MEPEHHbIE 3HAYeHNA [0
1 MOC/Ne UCMbITAHUIA HUXE Uan pasHbl L.

3aTem vcnbITyemblil 06pa3eH NOACOEANHSAIOT K UCTOUHMKY HANPSXXeHMs C MaKCUMabHbIM 4/INTeNb-
HbIM paboynm HanpsbkeHuem (£(.) 1 HOMWUHaNbHON YacTOTONA.

WcnbiTaTenbHblii TpaHcthopMaTop A0/MKeH obecneurBaTb TOK KOPOTKOrO 3aMblKaHUA He MeHee
200 MA, ec/im MHOe He yKa3aHO U3roToBuTenem. VI3MepstoT TOK. MPOXOAALLMIA Yepes NCTbITYeMblil 06paseH.
Ero akTMBHas cocTaBnstowas (M3MepeHHas Ha NMKe CUHYCOMUAbl) He Jo/mkHa 6biTb 6onee 1 MA.

7.6.6.1 Y3WI co ckBo3HbIM TOKOM Hike 500 /1

MocTe 3aBepLUEHWS UCMbITaTeNbHOMO LMKa U Noc/e TOro, Kak 06paseH oxnaamTcs 4o TemnepaTypsl,
6NM3KOM K OKpYXatoLleld, u3MepeHne NpefenbHOro HanpsHKeHUs, KOTOpoe Oblfo MPOBEfEeHO B Havane
UCNbITATENILHOrO LMKAA, CneayeTt NoBTOPUTD.

Y3VH cumnTaloT BbI4EPXKaBLMM WUCMbITAHWSA, €CIM U3MEPEHHbIE 3HAYeHWs 4O W NOCie UCMbITaHUi
He pasHATca 6oniee yem Ha = 10 %. Kpome 3TOro, MakCumaibHOe paspsafgHoe Hanps>keHue JO/HKHO ObiTb
Hxe Up.

7.6.6.2 Y3WH co CKBO3HLIM TOKOM CBbiLle 500 A

WenbiTyemblil 06pasel, oxnaxaaroT A0 TemnepaTypbl, 6/IM3KOIA K OKpY>KatoLLeid, v MOAKM0HaoT K
WCTOYHWKY HanpPs>XeHWsa CUHYCOMANbHOMO NepemMeHHOro Toka. MUHUMansHoe HanpsXXeHve nepeMeHHoro
TOKa, M3MepeHHOe Ha BblBofax Y3, [O/MKHO COOTBETCTBOBATL IBYKPATHOMY MakCUMarbHOMY paboyemy
HanpsXXeHMIo, a YacToTa — HOMMHANbHOW YacToTe.

WcnbiTaTenbHbI TpaHc(opMaTop Nocne peryimpoBKu A0 LBYKPATHOrO MaKCUMAabHOTO A/IMTENIbHOIO
paboyero HanpsmxeHns UL Ha XON0CTOM XOAY, eCNM He yKa3aHO WMHOEe W3roTOBUTENEM, [OMKEH UMETb TOK
KOPOTKOrO 3aMblKaHus He mMeHee 200 MA.

N3MepstoT TOK. NPOXOAALLMIA Yepes UCMbITyeMblli 06pa3eH. Ero akTvBHas COCTaBSAOWAA He [O/KHa
MpeBbILWAaTh 3HaYEHNEe ToKa YyTeukn | MA.

MpefenbHoOe HanpsXXeHWe [O/MKHO ObiTb M3MEPEHO ANs MPOBEPKM (aKTUYeCKOro COOTBETCTBUA
YPOBHA HampshKeHUs 3alunTbl YPOBHIO, YKa3aHHOMY W3rotosuTeneM. Kpome TOro, nposepsitoT, YTOObI
3HayYeHne M3MEPAEMOro NpPefenbHOro HanpsXXeHna He yMeHbLIWUIOCh 6onee YeM Ha 50 % Mo cpaBHEHWIO
C NnepBOHaYaNbHbIM 3HAYEHWEM [/ rapaHTUM NPaBUIbHOCTU PYHKLMOHUPOBaHMSA. B Xxofe 3Toro ucnbita-
HUA He JO/KHO ObITb MEXaHWYeCKUX NMOBPEXAEHWIA.

7.6.7 NcnbiTaHns knacca 111 B pabouem pexume

[ns ncnbiTaHns NPUMEHSAIOT UCTOYHMK HaMpPsXXeHUs NPOMBbILLIEHHOR Y4acToTbl COrnacHo 7.6.3.

K Y3 uepe3 pasgennTenbHblil KoHgeHcaTop (CM. 7.1.4) NOACOeAMHAIT reHepaTtop KOMOGUHMPO-
BaHHOW BO/HbI. JlONyCK Ha napameTpbl BO/HbI, KaK yKa3aHo B Tabnuue 4, npuBefeH 418 TOUKW NOACOeaN-
HeHna Y3WUI. 3HayeHne U yKasblBaeT U3rOTOBUTESb.

Y3VH npoxoanT npeasapuTesibHoOe UcnbiTaHWe no npoLeaype UcnbiTaHns cornacHo 7.6.4. B gaHHOM
UCNbITAHUM HOMUHA/BHbLIN Pa3pAHbIA TOK 3aMeHSAT 3HaveHuammn Lk .

MMMy bCHBIA TOK cnefyeT MHWLMMPOBATL MPW NMKOBOM 3HAYeHMK COOTBETCTBYHOLLErO NoaynepHoa
¥ OAMHAKOBOW MONAPHOCTM C HAMpPSHKEHVEM MPOMBILLIEHHON YacToTbl.

WcnbiTaHne B paboyem pexxmme BbIMOMHAKT COracHO 7.6.5. UCMOMb3ys reHepaTop KOMOWHUPOBAH-
HOI BO/HbI CO CrefytoLwmumMy yctaskamm UM:

a) Mo OfHOMY MOMOXWUTENBHOMY W OTpuUaTensHOMY mmnynscy npy 0,10 UM, npoBepka TensioBoi
CTabUNLHOCTU: OXNaXKAEHME [0 TEMMNEPATYPbl OKPY>KatoLLEero Bo3Ayxa.

b) N0 OfHOMY NONOXWTENbHOMY W OTpuuaTensHoMy umnynscy npu 0,25 Uot; npoBepka TennoBoi
CTabWNbHOCTU: OXNAXAEHVE [0 TeMNepaTypbl OKPY>KatoLLLero BO3ayxa.

C) MO O4HOMY MOMOXUTENBHOMY W OTpULATENbHOMY MMMynbCy npu 0,50 £/«; npoBepka TensioBoi
CTabWNbHOCTU: OXNaXAEHVE [0 TeMNepaTypbl OKPY>KAtOLLEro BO3AyXa.

d) Mo ogHOMY MONOXUTENbHOMY WM OTpULATENbHOMY MMMyAbCy npu 0,75 floc; npoBepka TenioBoi
CTabUNbHOCTMN: OXNAXAEHWE A0 TEMMNEPATYPbl OKPY>KAtOLLEro BO3AyXa.

€) No 04HOMY MONOXMTENbHOMY W OTpuLaTensHoMy umnynscy npu 1,00 U”; npoBepka Tennosoi
CTabWNbHOCTU: OXNAXAEHVE [0 TEMMEPATYPbI OKPY>KAOLLLEro BO3AyXa.

Y3VM cunTtaloT BblAep>KaBLUVM UCMbITaHWSA, C/IN OH COOTBETCTBYET KPUTEPUAM OLEHKN 7.6.6.

7.7 PasveguHuTenn Y3WI n 6e3onacHas paboTocnocobHocTs Y3VIH npu neperpyske

O6uwmne NonoXeHnn

VcnbiTaHna cnefyeT NpoBOANUTbL Ha Kaxkaom Y3WIMM. VcnbiTaHus BbIMOMAHAKT ANA 3alUThbl KaXXaoro
BUAA, KaXAbI pa3 Ha HOBbIX 06pasLax.
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771 WNcnbiTaHna pasbeguHutenen Y3WIM Ha ycTolhymBOCTb K pabouemy
pe Xumy

PasbeauHunTenn Y3 npoBepstoT B X04e UCMbITaHUA B paboyeM pexume (CM. 7.6), MpM 3TOM OHU
He [O/MKHbI NoABepratbCsA onepauum «BKIKYEHNE—OTKNOYEHNE» N [O/DKHBI 6bITb B paboyem COCTOSHUN
nocse UcnbITaHWiA.

772 WcnbliTaHne TennoBoi ctabunbHocTu Y3UM

7.7.2.1 WcnblTaHue Ha TepMOCTONKOCTb

Y3UI BblgepXXuMBatOT B HarpeBaTe/ibHOW Kamepe 24 4 npu Temnepatype (80+5) 'C. Hu ofuH BHYT-
PEHHWIA pasbeAVHNUTENb He JO/MKEH B 3TO BpeMs cpaboTaThb.

7.7.2.2 VicnbiTaHve Ha TenoByld CTabuibHOCTb

Ycnosus wucnbiTaHUR

o060 KOMMYTaLWMOHHbIV 3/1IEMEHT HanpsHXKeHWs [O/DKEH ObiTb HAKOPOTKO 3aMKHYT MeAHOI MPOBO-
JIOKOW TaKoro gnameTpa, KOTOpPbIA Bbl He NO3BOMWA €1 pacniaBUTLCA B MPOLECCe MCMbITaHWIA.

VcnbiTaHne cnedyeT NPOBOAWUTL Ha 3alMTe KaXKAOro BUAA; TeX» He MeHee, Korga Bufibl 3alinTbl
WLEHTUYHbI, JOMYCKAeTCs MPOBEAEHME UCMbITAHNA Ha 3aLLMTe TOro BAa, KOTOPLIA NpeAcTaBnseT Hanbonee
HebNaronpuATHY KOHCTPYKUMto. lMpouesypa UCMbITaHNIA yCTaHaBNMBAET [jBa BapuaHTa:

- ana Y3UM. cofepxallmx TOMbKO OrpaHNYMBAOLLME HAMPSHKEHWNE 31EMEHTbI, NPUMEHAIOT NpoLie-
AypY a);

- ana Y3WI, cofepxawmx Kak orpaHuymBaloLive, Tak 1 KOMMYTUPYIOLLLME HaNpPsXKeHNe 3/1eMeHTbl,
NPUMEHSIOT npoueaypy b).

a) Mpoueanypa ucnbiTaHnii gna Y3WTI. He UMEIOLWEero KOMMYTUPYIOLLErO 3/leMeHTa, BKIHOYEHHOTO
noc/iefloBaTesibHo C APYrMKn 3fieMeHTamu

VcnbiTyemble 06pasLibl NOACOEAMHSAIOT K UCTOYHWKY NPOMbILLIEHHOW 4acTOTbl.

HanpsXeHue JOMKHO ObiTb 4OCTATOYHO BLICOKUM, 4TO6bI Yepe3 Y3WI npoxogwn TOK. Ans 3Toro
MCMbITaHWUA TOK YCTaHaB/NBAIOT Ha NMOCTOSHHOE 3HaYeHMe. TOK NOBbLILWAKT M03TanHO C TOYHOCTLIO +10 %
[0 cnefylowmx 3HadeHmin: 2, 5, 10, 20. 40, 80, 160, 320, 640, 1000 mJ1 (aeiAcTBytOLIME 3HAYEHUS WU
COOTAETCTBYHOLLHE MWUKOBbIM).

Touka oTcyeTa MOXET MEHATLCA OT 2 MJ1 0 MaKCUManbHOro paccenBaHWUs SHEPrUN 3M1IEMEHTa, ecnu
OHO M3BECTHO.

Kaxgbllii 3Tan nNpoao/katoT 40 AOCTUMXKEHUS TEM0BOM CTabuAbHOCTK (HanpuMep, U3MeHeHMe TeM-
nepatypbl MeHee yeM Ha 2 K B TeyeHue 10 MUH).

Bo Bpems 1CMbITaHWA NMOCTOSHHO M3MEPAOT TeMrepaTypy Ha NMOBEPXHOCTY B camoli ropsideit Touke Y3
(Tonbko Ansa Y3UI co cBo604HbIM AOCTYNOM) U TOK. NPOXOAsALmiA Yepe3 Y3UI (camyto ropsivyto Touky Y3UI
MOXHO OnpefenuTb NPOGHLIM UCTbITAaHMEM MO0 M3MepeHMEM TeMMepaTypbl B HECKOMIbKUX TOUKAX).

VicnblTaHne npepbiBatoT, ecnn pasbefuHuTens Y3UIM cpaboTaeT. HanpshkeHue fanee He AOMKHO
MOBbILLATLCA BO M30eXaHWe BbIBOA M3 CTPOS pasbefuHUTENS.

Ecnu HanpsxeHue Ha BbiBogax ¥ 3T cTaHOBUTCA HUXKeE, YeM (/1. Torga (/. noaaep xvBatoT B TeHeHue
15 MMH, a TOK NpeKpaLlatoT perynmpoBathb. 45 aToi Lenvm Heo6XoauM NCTOYHUK NPOMbILLIEHHOR YacToTbl
C TOKOM KOPOTKOFO 3aMblKaHWsi, KOTOPbIA Obl He OrpaHWuYMBan TOK A0 Tex MOP. MOKa He cpaboTaeTt
KaKoli-nmbo pasbenHUTENb.

Haunbonbluee 3HaYeHWe ToKa He 4OMKHO MPeBbIaTh MaKCMManbHO YCTaHOBIEHHOTO 3HAUYEHUS TOKa
KOPOTKOr0 3aMblKaHusl, KOTOPOe CNOCO6eH BblAepXaTb pasbefuHUTENb.

b) Mpouepypa ucnbiTaHus ana Y3WT, cofep)Kawero KOMMYTUPYIOLLME 3M1eMeHTbI, BK/THOYeHHbIe
nocref0BaTe/lbHO C APYTUMUN 3N1eMeHTaMm

KommyTupyloLLive 3/1eMeHTbl 3aMbIKaloT HaKOPOTKO MOC/Ne0BaTeNbHO C ApYrMmn anemeHTamu. Mpo-
Ledypa ucnblTaHWS CnefytoLLas.

K ¥Y3UI nogatoT nutaHne UL OT CMNOBOrO MCTOUYHMKA C TOKOM KOPOTKOMO 3amMblKaHWs, JOCTATOYHO
BbICOKMM, YTO6ObI OTK/IHOUUTD 3aLLUMTY OT CBEPXIOKA UM PasbeUHUTE b CBEPXTOKA, KaK yKa3aHO U3roTOBUTENEM.

Ecnu He npoTekaeT 3Ha4WTeNbHbIA TOK, NPUMEHSIOT NPOLeAypy MCMbITaHUA a), MO Npyu KOPOTKO-
3aMKHYTbIX KOMMYTUPYIOLWNX 3N1eMEeHTax.

Ecnun Y3U INcomepxut 601ee 0gHOro pasbeMHUTENSA Ha 3aLMTy OAHOr0 BUAA, NPoLeaypy UCNbITaHNA
MPOLO/MKAIOT [0 TeX MOp, MOKa BCe pasbefuHUTENN He cpaboTatoT.

KpuTepun cooTseTCTBUA

Y3WI BHYTpeHHeli ycTaHOBKU. TemnepaTypa Ha nosepxHocTn Y3WUI Bcerga JomKHa ObiTh HUXKeE
120 *C B0 Bpems ucnbiTaHMs 1 HuKe 80 *C cnycTa 5 MuH nocne cpabaTbiBaHNA pa3beanHUTENS.

MpumeyaHne — 3HayeHnn Temnepatyp 120 n 80 'C — Ha paccmMOTpeHun.
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Y3WIM Hapy>XHoI ycTaHOBKWU. He A0/MKHO 6biTb NPU3HAKOB FOPEHWS UK BbIGpOca ropsaymMx YacTuLy
u3 vactein Y3UM.

[JoctynHele Y3UM. Mocne ucnbitaus Y3UI co cTeneHbio 3allmnThbl, paBHOW uan Bbiwe IP2X, He
JOMKHbI MMETb YacTeld, HaxOAAWMXCS MO HAaMNpPsHKEHUEM, KOTOPbIX MOXHO KOCHYTbCA CTaHAapTHbIM
ucnbiTaTe/lbHbIM LLYNOM, NpuKnagbiBaembiM ¢ ycunnem 5 H (cm. TOCT 14254), kpome Tex, KOTopble
[OCTYNHbI, Korga Y3WI ycTaHOBMEH KakK Ans HOPManbHOM 3KCnayaTauum.

Korga cpabaTtbiBaeT pasbefnHuTeNb, AOMKHA ObiTh 04YeBUAHA 3(W(EKTUBHOCTL U HEO6pPaTUMOCTb
oTKnoYeHna Y3WUM1. Ana npoBepKu 3TOro cregyer B TedeHre 1MUH NPUIOXKUTL HANPSXKEHWE MPOMBbILL-
NEHHOW YacToTbl, paBHoe 2UC lMpoTeKatowuii TOK He JO/MKeH npesbiwaTtb 0.5 MA (gelicTBytoLlee 3Have-
Hue).

7.7.3 McnbiTaHMe Ha CNOCOGHOCTL BblfepXuMBaTb TOK KOPOTKONo 3aMbiKa-
HWUA B COYeTaHMM C 3aWIMTOW OT CBEPXTOKA, ec/lim uMmeeTcH

YcxoBys UcnbITaHWA

XapaKTepyuCTUKy NCTOYHMKA NPOMBbILLIEHHON YaCcTOTbl — 0XWUAaeMblil TOK KOPOTKOrO 3aMblKaHWs U
KO3(h(hMLMEHT MOLLLHOCTM Ha BblBofax ¥Y3WIM — npuBOAMT U3roToBUTENb COrNacHo Tabnuue 11. VicnbiTta-
TeNlbHOe HanpsXeHWe yCTaHaBNMBAKOT PaBHbIM L.

Tabn nma NN — Oxngaembili TOK KOPOTKOrO 3aMblKaHUSI U KOAPPULMEHT MOLLHOCTH

I-. KA @ /,. (A 0B

+5 % -0.0S bS b -0.05

[o 1,5 Bktou. 0,95 6,0< £ 100 0.50
15< 3.0 0.90 100</p S 20,0 0.30
30</0S 45 0.80 20,0 < /,,£ 50,0 0.25
45<10< 6,0 0.70 Cs. 50,0 0.20

MpumeyaHne — BoccTaHaBNMBaKOLLLEECA W BO3BpaLlatoLLeecs HanpskeHna —no TOCT P 50030.1.

|/|CI'IbITy6MbIl7I 06pa36H cnenyet yCtaHaB/IMBaTb COrNacHoO yKasaHUAM M3rOTOBUTENSA.

Y3WI, ero pasbeAvHUTENN U 3aliUTa OT CBEPXTOKA AOMKHbI ObITb pasMeLleHbl B MPSAMOYTO/bHOM
[epeBsAHHOM fALLMKe, Ha paccTosHMM (50+5) CM OT ero CTeHOK. BHyTpeHHMe NOBEpXHOCTU ALMKa NOKPbI-
BalOT NanupOCHOI Bymaroii nam mapneir. OfHy 13 CTEHOK ALlLMKa (KpOMe fHa) 0CTaBMsAtOT OTKPLITOW Ans
TOro, YTO6bl MOXHO 6bINIO noacoeaAnHATb COrnacHO MHCTPYKUWMK mnarotowsiena nogsopAauive Kabenu.

MpumeyvaHunsa

1 ManupocHaa 6ymara fo/MmKHa 6blITb TOHKON, MATKOW, AOCTATOYHO NPOYHOM, MAOTHOCTbIO 12—25 r/mM2

2 Mapns 1oMxKHa 6bITb NIOTHOCTBLI0 NPUBAN3NTENBHO 29—30 /M- ¢ nepennieTeHvem 13x11 HuTell B 1 cM-.

MogroToska obpasya

Ons Y3, copepxalynx TONbKO OAWH HEMHENHbIA anemMeHT, n Y3UTI. coaepXalimx HeCKONbKO
HEe/IMHENHBIX 31EMEHTOB, HO COEAMHEHHbIX NOCNEL0BATE/NbHO, KX bl aneMeHT Y 3UT. orpaHuyvBatoLwmnia
(cm. 3.5) 1 KOMMYTMPYHOLWMIA (CM. 3.4) HanpsXKeHWe, cnefyeT 3aMeHUTb Ha NOAXoAsLLMe MeTanNnyecKme
(Hanpumep, MefHble) 6/10KM (MakeTbl), rapaHTUPYHOLWME HEU3MEHHOCTb BHYTPEHHUX COeAMHEHWI, WX
MOMEPEYHOro CeYeHNs, OKPYXatoLwmnx MaTeprmanos (HanpumMep, CMO) W YNakoBKK.

Ons Y3VIH ¢ HenuHEeNHbIMK 3/1eMeHTaMK, COEAVHEHHbIMU NapanniefibHo, CnefyeT NoAroTOBUTL, Kak
OMMWCaHO BbILLE, OTAENbHbIE KOMMIEKTHl — N0 TpU 06pa3Ha 418 KaxXoro Tokosoro nytu Y 3UI, KoTopblii
COAEPXMNT OAUH UKW 60NbLUE HENMHERHbLIX 3/1EMEHTOB.

n pum cdHaHMe —O6pa3ub|, NOfiotoricUHbIE COrslaCHO BblllEyKasaHHbIM TpeﬁOBaHVIﬂM, A0/DKEH NOCTaBUTb
N3roToBUTENb.

Mpoleaypa ncnbiTaHns

O6pasel, NOACOEANHAIOT K UCTOYHWUKY MPOMBbILLAEHHON 4acTOTbl B COOTBETCTBUM C Tabnuueint W,
UCMbITaTeNbHOE HamnpsXXeHne ycTaHaBNMBalOT paBHbIM (/.. VcnbiTaHWe NpoBOAAT TpuXabl. Ecnn 3ameHse-
Mblii UM B3BOAWUMBIA BHYTPEHHWIA MAM BHELWHWI pa3beAuHUTENb CpabaTbiBaeT, TO COOTBETCTBYIOLLWIA
pasbefMHUTENb CnedyeT 3aMeHATb WM B3BOAUTL KaxAbll pas. ECnn pasbefuHUTENb He MOXET OblTb
3aMEHEH WN B3BE[IEH, UCMbITaHVE NMPEeKPaLLatoT.
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KpnTepun cooTBeTCTBUA

Bo BpeMsi uCnbITaHUA TOK KOPOTKOIO 3aMblKaHUSi JO/MKEH ObITb OTK/OYEH B TedyeHue 5 ¢. B xopge
UCMbITaHWsA NanupocHas Gymara iy Mapns He LO/MKHbI 3aropeTbcsi. Kpome TOro, He fO/MKHO MPOU30MATK
B3PbIBA, & TaKXKe He JOMKHbI UMETb MECTO Apyrue 06CTOATENbCTBA, OMACcHble AN MepcoHana u 0bopyno-
BaHMA.

[octynHble Y3UMM. Mocne ncnbitaHns Y3 co CTeNeHbIO 3allmnThbl, panHoi uam Boiwe IP2X, He
BOMKHbI MMETb YacTell, Haxo4ALWMXCA MOL HampsKeHWEM, KOTOPbIX MOXHO KOCHYTbCH CTaHAapTHbIM
ucnbiTaTeslbHbIM LLYNOM, NpuknagbiBaembiM ¢ yeunmem 5 H (cM. TOCT 14254), kpome Tex, KoTopble
[JOCTYMHbI, Korga Y3WI ycTaHOB/EH Kak Ans HOpMasibHOM 3KcnayaTaumm.

Korga cpabatbiBaeT pasbefuHUTENb, AO/MKHA 6biThb 0YeBUAHA 3((EKTUBHOCTL U HEO6PaTUMOCTb
oTKNoYeHns Y3UT. [na npoBepKn 3TOro Cnefyet B TeYeHMEe 1 MUH NPUI0XUTbL HaNpsXKeHne NpombILL-
NIEHHOR YacToThl, paBHoe Uk, K OTKAKOYEHHbIM pasbefuHuTenem. MpoTekarowmii TOK He JO/DKeH NpPeBbl-
watb 0,5 MJ1 (geicTBytOLLEE 3HAYEHME).

774 NcnblTaHne Ha MnNoBpexXxjawuwee BPeMEHHOE TMepeHanpaXeHue
(BMH)

McnbiTaHue npuMeHsoT K Y3 ¢ coeiMHEHHbIMW BMECTE BblBOAAMW MUTaHWUSA U 3a3eMeHus, 4N
KOTOPOro U3roTOBUTE b YCTaHaB/IMBAET PeXMM 6€30MacHOro NoBPeXAeHNs B aHOManbHbIX ycioBuax BUH,
onuncaHHbix B TOCT P M3OK 50571.19.

Mpn ncnbiTaHUM UCNOMb3YHT HOBble 06pasLbl, OCHALLEHHbIE KaK AN HOPManbHOW 3KCnayaTaumm
COrNacHO yKa3aHUsAM M3roToBUTENS.

Y3WM nomeLialoT B NPAMOYTO/bHbIA AePEBAHHBIN AWMK HA paccTosiHUM (50+5) CM OT ero CTeHOK.
BHYTPEHHIOK NOBEPXHOCTb ALLMKA NOKPbIBAOT NanUpOCHO 6yMaroi nan mapneid. OfHy M3 CTEHOK fLLMKa
(Kpome fHa) OCTaBMAIOT OTKPbITOW AN TOFO, YTOObl MOXHO ObIfI0 MOACOEAVHATL COFTACHO MHCTPYKLMK
U3roToBMUTENS NOABOAALLME Kabenw.

BbiBogbl nuTaHns Y3UI coeguHAOT BMECTE U 3aTeM MeXAy TOYKOM COefMHEHUS U BbIBOLOM
3a3eMeHns NPUKNaLbIBAlOT BPEMEHHOE NepeHanpsXXeHve.

[MofatoT KpaTKOBPEeMEHHbIE MepeHanpsXeHNs, 3Ha4eHns KOTopbIX ykasaHsl B FTOCT P MOK 50571.19,
B 3aBMCUMMOCTM OT TUNa CUCTEMbI, ANUTENbHOCTLIO 200 MC C npefenbHbIM MUCMbITaTelbHbIM TOKOM 300 A
(pevicToytollee 3HavyeHUEe). 3HAYEHUSI MepeHaNnPSHKEHNS MOTYT MEHSTbCA B 3aBUCMMOCTM OT TpeboBaHui
HaLMOHaIbHbLIX HOPM.

B xofe vcnbiTaHWsA nanvpocHas bymara nav mMapns He JODKHbI BOCMIaMEHUTLCS.

Mocne ncnbiTaHns Y3WI MoxeT ObiTb B HeY[0BNETBOPUTENIBHOM COCTOSHMUMW. Kopnyc ycTpoicTea
CO CTeNeHbHo 3allnThl, PaBHOW MK Bbiwe 1P20, He fOMKEH BbITb MOBPEXAEH A0 TaKOr0 COCTOAHMS, YTOOLI
4acTu, Haxogawmecs Nof HanpsXXeHWeM, CTann LOCTYMHbI ANA MPUKOCHOBEHWA CTaH4ApTHbIM UCNbITa-
TEfIbHbIM LLLYNOM.

7.75 NcnbiTaHMe Ha co6CTBeHHble NOTPeb6NAeMYyl0 MOWHOCTb U TOK YTeukwu

Y3UIM nofcoefuHAOT K UCTOYHUKY HanpshKeHWs MpU ero MakCuMajbHOM A/NTeNlbHOM paboyem
HanpsxeHun W cornacHo MHCTPYKLUUAM U3rOTOBUTENSA. VI3MEPSIOT KaXyLLyHCS MOLLHOCTb, NoTpebnse-
Myt Y3UT. V3mepsoT TOK yTeuku, NpoTekarwuii yepes BbiBog PE.

MpunmevyaHuns

1 Ecnu unsrotoBuTenem AomyckaeTcs 60see OAHON cxembl nogkstoveHns Y 3UTMI. Torga ucnbiTaHne npoBoaaT
LONS1 KaXKAOW CXeMbl.

2 W3mepsitoT (haKTUYeCKOe feACTBYOLLLEE 3HAYEHNE TOKA.

7.76 NMpoBepka xapakTepuctuku BIlIH (cM. pucyHoK 7)

7.7.6.1 MeTogbl UCnbITaHUsA

CnepyeT MCMonb30BaTh HOBble 06pasLbl, OCHALLEHHbIE KakK Npy HOPManbHOW 3KCnayaTalum cornacHo
yKasaHWAM WU3roToBUTENA.

Y3WM nomeLialoT B NpAMOYFONbHbIA fepeBAHHBINA AWMK Ha paccTosHUM (50+5) CM OT ero CTeHOK.
BHYTpeHHI0I0 MOBEPXHOCTb ALLMKA MOKPbLIBAKOT NanupocHoi 6ymaroit nnun mapneid. OfHY N3 CTEHOK ALLMKa
(Kpome AHa) OCTaBNAOT OTKPbLITOM N8 TOro, YTo6bl MOXHO ObINI0 MOACOEANHATL COrNAacHO MHCTPYKLMK
M3roToBMUTENS MOABOAALLME Kabenw.

WcnbiTyemblii 06pasel, fO/mkeH ObiTb NOAcOeAMHEH Ha I, = 5_02 C K WCTOYHUKY HanpsKeHus
MPOMbILLINEHHON YacToThl £/, (fonyck MUHycC 5 %). VICTOYHUK HanpspKeHUs JomkeH BbiTb 6O ¢ focTa-
TOYHO BbICOKOI TOKOBOM CMOCOBHOCTLIO (41 rapaHTWK, YTO HanpsbkeHue Ha BbiBogax Y3WI He ynaget
Hke 95 % wn B Xode WUCNbITaHWA), MM60 MO 3HAYEHWUIO PaBHLIM YKa3aHHOMY BblAepXVBaeMOMY TOKY
KOPOTKOro 3amblkaHuns Y3WI (BblOMPAOT MeHbLUee 3HAYeHME).
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CnycTta 100 MC unm paHblue nocne nNpuknagbiBaHusa 6't Ha ucnbiTyeMblli 06pasel, B TeueHne 30 MUH
NoAaloT HanpsbkeHue, paBHoe Jc (BOMycK MUHYC 5 %) C TOI ke TOKOBOW XapakTepUCTUKOA UCTOYHMKA.

SW1 S»2

/, £/, < <f, + 100 mc) |
= 30_J MuH ( U2~ Uc gon>K m,w> 5 %>

PucyHok 7 — lMpumep 1 guarpammMa BO BPEMEHW WCMbITaTebHONM Lienu Ans NpoBepKu xapakTtepmucTukm BIMH

7.7.6.2 KpuTepun cOOTBETCTBUA

a) Pexxum nospexgeHns BIMH

Ecnn n3rotoBuTenb 3adaeT pexxum nospexaeHns BMH npu 3agaHHOM (bIX) 3HavyeHHKU(sx) Ut, nanu-
pocHaa Gymara unm Mapns He 40/DKHA BOCMIAMEHATLCA B XOLe UCMbITaHUA.

Kopnyc ycTpoiicTBa CO CTeMeHbIO 3awmnThl, paBHOW Mau Bbiwe P20, He fO/MKeH ObiTb NOBPEXAEH 40
TaKoro COCTOSIHWSA, YTOObl YaCTW, HaXOASALLMECA MOJ, HaNPsSHXXeHWeM, CTanu LOCTYMHbI 19 KaCaHUA CTaH-
0APTHLIM UCNbITATENIbHLIM LLYMOM.

Ecnn pasveguHuTens cpabatbiBaeT, LO/DKHA ObiTb O04YeBUAHA IPHEKTUBHOCTE WM HEOOPAaTUMOCTb
OTK/IIOYEHMA YCTpolicTBa. [N1S NPOBEPKM 3TOrO CrefyeT B TeUeHWe 1 MWH NofaTh HanpsKeHue NpoMbiLu-
NeHHoI YacToThl, paBHoe UL MpoTekatowmnii TOK He AO/KeH NpeBbiwath 0,5 MJ1 (GeiicTBYIOLLEE 3HAYEHNE).

b) XapakTepucTuka yctoiumsoctv K BIMNH

Ecnun n3rotoBuTenb 3afaeT XapakTepucTuky ycTtoinumsocTv K BIMH npu 3agaHHOM 3HayveHun Uy,
Y3WI TONbKO TOrAa CYMTaloT BbIAEPXKABLUMM UCMbITaHUA, Korda 6yayT BbINOMHEHbI CrefytoLme Aonos-
HUTEfIbHbIE YCMN0BUA:

- Y3UIM nMmeeT TennoByo cTabuabHOCTL B nepuog nogaun Lk Y3UIM cuntatoT TepMoCcTabuibHbIM,
ec/n NKOBOEe 3HaYeHWe akTUBHON cocTaaTaoweln ICunm paccemBaHne 3HepruyM He BO3pacTaeT B Nocnea-
Huve 15 MUH NpuKnagbiBaHNA HanpsXXeHUs b4,

- Mocfie TOr0 Kak WCMbITyeMblii 06paseH Oxnagutcs L0 TemnepaTypbl, 6/IM3KOA K OKpY>XKatoLLeid,
CnegyeT onpefenuTb NpefeflbHoe HanpsXXeHWe UCMbiTaHNEM, ONKUCaHHbIM B 7.5, NpOBEpUB, AelACTBUTENBLHO
NN COXPaHAETCS YPOBEHb HAMPSHKEHNS 3aLLMTbI, YKa3aHHbI U3rotoBuTeneM. VicnbitaHue no 7.5.2 BbINon-
HSAOT TONBKO NpK /M. & ucnbiTaHus no 7.5.4 n 7.5.5 —tonbko npy Woc. BcnomoraTenbHble Lenuw, Hanpumep
VHAMKATOPbI MOMN0XKEHUSA, [OMKHbI ObiTh B pabo4eM COCTOSHUM.

OcCMOTp MCMbITYyeMOro obpastua He 40/KEH BbISBUTH MOBPEXAEHUI.
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7.8 WcnbiTaHne aByX- 1 0AHOBBOAHLIX Y 3UII ¢ pa3aenbHbIMU BBOAHLIMU U BbIBOAHLIMU BbIBOAAMM

781 VcnbiTaHMe Ha PerynupoBKY HanpaXeHus

HanpseHue U. NogatoT Yepes BBOAHOMN 3a>KUM, W OHO 0/KHO ObITb MOCTOAHHbLIM C LONYCKOM MUHYC
5 %. WcnbiTaHne cnefyeT MpOBOAWTL C HOMWHaNbHbIM TOKOM MNPV aKTUBHOW Harpyske. BxogHoe u
BbIXO4HOE HaNPsHXKEHUS 3MePSOT OAHOBPEMEHHO C MOAK/OUYEHHO Harpy3koil. OnpeaenstoT perynnpoBKy
HanpsbkeHns (ALf) B npoueHTax no dopmyne

AU%™* wif~ Ufu' « 100.

[laHHOe 3HauYeHne OMKHO ObITb 3aperncTPMPOBaHO 1 COOTBETCTBOBATL 3a5B/IEHHOMY U3rOTOBUTENEM.

782 HoMUHanNbHbIA TOK Harpysku JL

K ¥3VH nopgatoT nuTaHme, Kak B 7.8.1. npu TemnepaType OKPY>KaroLLero Bo3ayxa ¢ MoMoLLblo Kabens
MWHUMa/IbHOT0 CeYeHuns, yKasaHHOro B 7.3.1. TOK Harpysku [O/KeH yCTaHaB/IMBATLCA MO HOMUHAILHOMY
TOKY Harpysku, ykasaHHOMY U3rotosuTenem. MpuHyauTensHoe oxnaxgeHne Y 3UTM HegonycTumo.

Y3 cuntaloT BbligEPXKaBLUMM UCMbITaHUE, €CN ero 060/104Ka 4OCTUIIA TENOBONM CTabuUAbHOCTH
M TemnepaTtypa 4acTeid, JOCTYMHbIX MPU HOPMasbHOR aKcnyaTauum, He 6onee Yem Ha 40 K npesbiwaeTt
TemnepaTtypy OKpY>atloLLero Bo3ayxa nomeweHus (cm. 2.1).

783 NWcnbiTaHMe Ha CNOCOGHOCTb BbIAepXMWBaTb KOPOTKOE 3aMblKa-
HMEe CO CTOPOHbI Harpysku nNpu Hanmumm pasbefguHuTenein Y3IUM (ux Ha-
NNYmne onpepenseT U3roToBUTEb)

MoBTOPSAOT MCMbITaHWe Mo 7.7.3. HO 6e3 3aMKHYTbIX HaKOPOTKO 3neMeHTOB. OfHaKo BCe BbIBObI
Harpy3Kku 3amblKalOT HaKOPOTKO MPOBOLHWKOM Hambonbluero ceyeHns (M3 ykasaHHbIX B 7.3.1) v AnvHoi
500 mm.

KpuTepun cooTBETCTBUA

B xofe uCnbiTaHMA TOK KOPOTKOrO 3aMblKaHWA CriefyeT OTKIO4YUTbL B TeyeHue 5 c. Bo Bpema
UCNbITaHWA nanuMpocHas 6Gymara wau mapns He [O/DKHa BOCMNaMeHuTbes. Kpome Toro, He [O0/MKHO
MPOV30ITY B3PbIBA, & TaKKe HEe [O/KHbI UMETb MECTO Apyrue 06CTOATeNbCTBA, ONacHbIe ANA nepcoHana v
060py0BaHMS.

DoctynHoe Y3WI. Mocne ucnbitaHns Y3UI co CTENeHbIO 3aWuThl, paBHOW unu Bbiwe IP2X. He
[OMKHbI MMETb YacTeld, HaxXOAAWMXCA MOJ HanpsKeHWEM, KOTOPbIX MOXHO KOCHYTbCA CTaHAapTHbIM
UCMbITaTelbHbIM LLYMOM, NPUKNagbiBaeMbiM ¢ yeunvem 5 H (cm. TOCT 14254). Ecnn BHYTPEHHWIA pasb-
efuHWTeNb He cpaboTan. Y3WI fomxHO BbINOAHWTL TpeboBaHua 7.4.1 n 7.5. Eciv BHYTPEHHUIA pa3beau-
HUTEeNb cpaboTan, A0/HKHA ObITb 04eBMAHA 3PPEKTUBHOCTL N HEOOPATMMOCTbL OTK/HOUEHNS.

[na npoBepkn (hakTa OTKNOYEHNS HE0OXOAMMO MPeanpUHATL Creaytolmne Mepbl:

a) yb6eamTbca B TOM, YTO Ha BbIBOAHbLIX 3XKMMax HET HamnpsXXeHus;

b) MPWUNOXUTb HANPSHKEHUE MPOMbILLIEHHON 4acToTbl, paBHoe 2Lk, MeXAy COOTBETCTBYHOLLUMM
BBOAHbIMU 1 BbIBOLHLIMU BbIBOAAMMW B TedeHWe 1 MWH, Npy 3TOM NPOTEKAMLWMIA TOK He JOMKEH NpeBbl-
watb 0,5 MA (gelicTBytoLLee 3HAUYEHNE).

VcnbiTaHnIo JOMKHBI NOABepraToCA BCEe BCMOMOraTe/lbHble YacTy, BKNHOYEHHbIE MOCNef0BaTeNbHO C
Y3WTI. Kak yKa3aHO U3roTOBUTENEM.

784 Cnocobun oCTb BbIgEpPXUBaTb NepeHanpsaAXeHWe CO CTOPOHbLI Ha-
rpysku

[nsa atoro ncnbiTaHMs nprknagbiBaloT 15 nmnynbcos Toka 8/20 nan 15 umnynbcoB KOMGUHMPOBaH-
HOW BO/HbI C HANPSHXKEHNEM PA3OMKHYTOW Lenu Ubc, paBHbIM 3HAYEHWIO COOTBETCTBYIOLLEMY ero Crnocob-
HOCTW BblEPXXMBaTb MepPeHanpsKeHNe CO CTOPOHblI Harpysku, yKasaHHON W3rotoBuTenieM. Vmnynbebl
NpVKNagelBaloT TPeMa rpynnamu (No NATb UMMNY/IbCOB B KaXAOW rpynmne) K BbIXOAHbLIM BbIBOAAM WCMbITY-
emoro o6pasua. Ha Y3UM nogatoT (¢ OT UCTOUHMKA HANPSXKEHUA C HOMUHANIbHLIM TOKOM He MeHee 5 J1.
Kaxgblii »Mnynbc AOMKeH ObITb CUHXPOHW3UPOBAH MO OTHOLLEHWIO K MPOMbILL/IEHHON YacToTe. HaumHas
oT 0%, yron CUHXPOHM3aLNN LO/MKEH YBEMYMBATLCA Yepe3 30*+5\

WHTepBan mexay umnynscamu coctaanset 50—60 ¢, a mexgy rpynnamuy uMnynscos — 25—30 MHW.

WcnbiTyemblii 06paseH 40/MKeH HaXOAUTLCA NOA HanpsHKeHWeM B TEYEHWE BCEro LMKA UCMbITaHWiA.
HanpsxeHune Ha BbIXOHbIX BbIBOAAX [O/XHO PErUCTPUPOBATHLCS.

KpuTepun cooTBeTCTBUA

Y3l cunTaloT BblAEPXKaBLUMM UCMbITaHWE, ecny TpeboBaHNs 7.6.6 BbIMOJSIHEHDI.

7.9 [ononHuTenbHbIe UCNbITaHWA

MpoBoAAT ANA onpefefieHNs KpuTepuil 6e3onacHocTy.

79.1 MepeHoCHble Y3NM ¢ rmbkumm kKabensmMy u WHYypamum W UX KpensieHue
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7.9.1.1 MepeHocHble Y3WI AoMKHbI ObiTb CHabXEHbI aHKEPHBIM KPEnaeHWeM LUHYpa, 4YTobbl npo-
BOAHVKM OblIM CBOOGOAHbLI OT HATKEHWUSA, CKPYUMBAHWA, KOr4a OHW MOACOEAUHEHbI K BblBOZAM WX
KOHL,aM, a WX MOKPbITUE LO/MKHO 6bITh 3aLULLEHO OT UCTUPaHNUS.

OnneTka, ecnn UMeeTcs, AOMKHA ObITb NPUKPENIEHA K aHKEPHOMY KPEMMEHUIO LUHYpa.

CoO0TBETCTBME NPOBEPAOT OCMOTPOM.

7.9.1.2 3thheKTUBHOCTb YAEPXMBAHMS MPOBEPSIOT CEAYIOLMM UCNbITAHNEM C MOMOLLbH YCTaHOB-
KW. NPefCcTaBEHHON Ha pUcyHKe S.

| —3KCLEHTPUK; 2 —pyuKa NPUBOJA. 3 —BWIKA: 4 —LLUHYP WK Kabenb: 5 —rpy3

PUCYHOK 8 — YCTaHOBKa ANA UCMbITAHWS KPEMaeHn LWHypa

Y3WIM ¢ HeCLEMHbLIM LUHYPOM WUCMbITLIBAIOT B COCTOAHMM MOCTaBKW; UCMbITaHUE BBLINOMHAKOT Ha

HOBbIX 06pa3sLax.
Y3WM ¢ 3aMeHseMbIM Kabenem WCMbITbIBAOT C KabefeM HOMWHANbHOIO CEYeHUs, YKasaHHOro

M3roTOBUTENEM.
MpoBOAHVKM TMBKOT0 Kabens unn LWHypa pasbopHbIX Kabenein BBOMAT B 3aXKMMbl, BUHTbI 3aTArMBalOT

Tak, 4YTobbl 3a(*)|/|KCI/IpOBaTb nosoXeHne nNpoBoAHUKa.
JInkepHoe KpenseHue LHypa UCMOob3YIoT, Kak 00bIYHO; 3KMMHbIE BUHTbI, EC/IN UMEIOTCSA, 3aTArN-

BAOT BpaLLalOLLM MOMEHTOM, paBHbIM 2/3 OT yKa3aHHOro B Tabnuue 12.

Tab6nuuya 12 — TpeboBaHMA K 3aTAMMBaHUIO 32XKUMHbIX BUHTOB

BpaLuaroLumii MOMeHT. |l m
HoMWHambHBIA ayaMeTp pesbobl, MM

1 n ill

[o 2S 0,2 0.4 _
Cs. 28 00 3.0 0.25 0,5 -
» 3.0» 32 0.3 0.6 -
» 3.2» 36 0.4 0.8 -

* 3.6» 41 0.7 12 12

» 41 » 47 0.8 18 12

» 4.7» 53 0.8 2.0 14

Mocne c6opkmn obpasua ero 4YacTu JO/MKHbI OblTb TOYHO MOAOTHaHbI, MPU 3TOM He JO/HKHO ObITb
BO3MOXHbIM MPOTONKHYTb Kabenb Unam LWHyp B 06pasel, Ha CKObKO-HMBYb 3HAUYMTE/IbHOE PacCTOSHUE.

3
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Oo6pa3seL, NOMELLAIOT B UCMbITATENbHYO YCTAHOBKY TakK, YT0Obl 0CY Kabens nawv WHypa pacnonaraimch
BEpPTMKa/bHO OTHOCUTE/IBHO MecTa UX BBOZA B 06pasel,.

3aTem Kabenb MK LLIHYP NOABEPrat0T CTOKPATHOMY HATSXKEHUIO C YCUIMEM:

60 H, ecnn HOMWHanNbHbIV TOK He 6oniee 16 A, a HOMUHANbHOE HanpsxeHue Ao 250 B BkAOUK-
TENbHO;

80 H, ecnn HOMUHanbHbLIN TOK He 6onee 16 A, a HOMUHaNbHOE HanpsXeHue cabilwe 250 B:

100 H, ecnn HOMWHanNbHbLIM TOK CBbille 16 A.

PacTarusatoLime ycunus npuknagbisatoT 6e3 pbiBKOB, KaXAblA pa3 B TeyeHue 1c.

Crefyet cnefutb 3a TeM. YTO6bI yCuUMe pacnpesensanocs PABHOMEPHO Ha BCe 4acTu kKabens (Kusbl,
N30M1AUMI0 1 OMNETKY).

Mocne ucnbiTaHUs Kabenb UK LWHYP He LO/KHbI CMeCTUTbCA 6onee yeM Ha 2 MM. [ns pa3bopHbIX
YCTPOWCTB KOHLLbl MPOBOAHWUKOB He JOMKHbI 3aMETHO CMEeLLATLCA B BbIBOAAX; A1 HEPa3bOopHbIX YCTPOCTB
He [O/DKHO BblTb 06PbLIBOB 3M1EKTPUYECKUX COBANHEHWA.

ATa n3mMepeHus NpofoSbHOMO CMELLEHNA 0 Hayana WCMbITaHWA Ha BbITATMBaHME Ha Kabene wuau
LUHYype, NpUbAN3NTENbHO Ha paccTosHMM 20 MM OT KOHLUaA o6pasua uan aHKepHOro KpernseHus, CTaBaT
MeTKy. Ecnm B ycTpoiicTBax C Hepa3bopHbIMK LUHYpaMu HET 4YeTKO 0603HAYeHHOro KOHUa obpasua wam
aHKepHOro KpenseHus, LONOMHUTENbHYIO METKY CTaBAT Ha Kopnyce obpasua.

Mocne ucnbITaHWA CMeLLeHne METKM Ha kabene uan LHYpe OTHOCMTEIbHO 06pasHa 1 aHKepPHOro
KpeaneHns U3MepstoT B COCTOSHWUMN HATSHKEHWUSA Kabens wunu LuHypa.

7.9.1.3 HepasbopHble Y3VIM A0/mKHbI 6bITb CHabXeHbl TMOKMM Kabenem Wn LUHYPOM, COOTBETCT-
ByHOLMM cTaHaapTam cepuit FTOCT P M3K 60227 unn TOCT P M3K 60245, nnowaab ceYeHus npoBoj-
HUKOB KOTOPbIX MOAXOAMUT [N  MakKCUMasbHbIX napameTpoB Y3VMIM 1 cOrnacoBaHHOro € HUM
060pyf0BaHMS.

CoOTBETCTBME NPOBEPSIOT OCMOTPOM, U3MEPEHWEM W MPOBEPKOIA MPaBUILHOCTA NPUMEHEHUS TUOKUX
Kabeneii 1 LWIHYPOB cornacHo TpeboBaHmaM cTaHaapToB cepuii TOCT P M3K 60227 n TOCT P M3K 60245
(4TO NpUMEHKMO).

7.9.1.4 B HepasbopHbix Y3VIM rubkuii Kabenb Uan LWHYP KOHCTPYKTUBHO AO/MKHbI GbITh 3aLLMLLEHbI
OT Ype3MepHOro m3rnba B MecTe VX BBOAA B YCTPOWCTBO.

OrpaHuunTenun, npegHasHayeHHble [ 3TOM
Lienu, JO/MKHbI ObITb BbINOMHEHbI U3 N30NALMOHHOIO
maTepuasia U HafeXXHO 3aKpereHsbl.

CnupanbHble MeTannnyeckne Mpy>XKuHbI, Oro-
NeHHbIE UM MOKPbITbIE N30NALMOHHBIM MaTePUaIoM,
He crieflyeT NPUMEHATL B KaYecTse orpaHnynTeniein ot
n3rnba npoBOAHWNKOB.

C00TBETCTBME NPOBEPAIOT OCMOTPOM U UCMbITA-
HVeM Ha u3rmb B YCTaHOBKe, MpeACTaBNeHHON Ha
pucyHke 9.

| —obpasel; 2 —YyCcTpoioBO aAB KpernieHun obpasLa:
3 — ipvi

PucyHok 9 — YcTaHOBKa AN1A UCMbITaHWSA Ha U3rné
34
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WcnbiTaHve BbINOMHAIOT Ha HOBbLIX 06pa3Lax.

O6paseH NpUKPennaoT K KonebaTeNbHOMY MeXaHu3My YCTaHOBKM TakuM 06pa3oM, 4To6bl npu
HaxoXaeHnn obpasua B CpefHEM MOMOXEHUM OCb FMOKOro kabens unu LWHypa B MecTe BBOAa B 0bpasel,
HaxoAmnacb B BEPTUKANbHOM MOMOXEHWU, MPOXOAs Yepe3 ocb KonebaHus.

MN3meHss paccTosHME MeXy 3aKpeneHHOM YacTbio kKonebaTelbHOro MexaH1m3ma 1 0Cbio KonebaHus,
obpasel, pacnonaratT Tak, 4TO6bl LUHYp COBeplUan MUHMMANbHOE GOKOBOE [BVIKEHMe, a Kavatouiuiics
MEXaHM3M MCMbITaTeNbHON YCTAaHOBKM MPOXOAUN CBOK MOJHYH TPAEKTOPWIO.

C uenbto BbICTPOro onpefeneHns OnbITHbIM NyTEM BO BPEMS MCMbITAHUS MOHTaXHOIO MOMOXEHMUSA
LIHYpa C MWHMMAaNbHbIM OOKOBbIM [IBMXXEHMEM, YCTaHOBKa AN UCMbITaHWS Ha u3rn6 [o/mkKHa ObITb
YCTpOEHa TaK, 4T06bl pasHble OMOpbl A/ MOHTaXa YCTPOWCTB Ha KonebaTeNbHOM MexaHW3Me J1erko
perynmpoBaince.

K kabento uny WHypy NOABELLUMBAIOT TPY3 Tak. YTobbl NPUKNaAbIBaEMOE YCUIe COCTaB/IANo:

20 H — 19 yCTPOIACTB C HOMWHAbHLIM CeYeHVeM Kabenein nnm LWHypoB cBbiwwe 0.75 Mm2;

10 H — pnsa ocTa/bHbIX YCTPOICTB.

Mo NpoBoAHMKaM MPOMYCKakT TOK. PaBHbIA HOMWHANLHOMY TOKY YCTPOICTBA, UMK CReayoLwmii TOK
(BbIOMPAOT MEHbLLEE 3HAYEHME):

16 A — NS yCTPOIACTB C KabensiMym unau LWHypamMmyM NOMUHANbHOTO ceyeHus cBbiwe 0.75 MM2,

10 A — ns yCTPOIACTB CO LUHYypamy HOMWHANLHOTO ceveHus 0,75 Mml;

2,5 A —[na yCTPOICTB CO LUHYpPaMn HOMUHANbHOK ceueHns meHee 0.75 MM2

HanpsxeHve Mexay npoBOAHWKaMU PaBHO HOMUHA/ILHOMY HarnpsbKeHUto 06pasHa.

KonebatenbHblii MexaHn3M OTKNOHseTcs Ha 90* (45* B Kakayl CTOPOHY OT BepTuKanu), YnUC/o
n3rn6os — 10000 ¢ yacToTOI 60 N3rMGOB B MUHYTY.

OavH n3rnb cocTaBnseT O4HO ABVXKEHUE NMOO Bneped, MM60 Hasag.

Mocne 5000 n3rn6os o06pasubl C KabensamMyu UaK LHYpammn KPYriaoro cedeHns noBopaynBaloT Ha 90*
B Ko/ilebaTensHOM MexaHu3me; 06pasLibl € MAOCKMMU LUHYpamMy M3rnbatoT TOMbKO B HANpaBneHUn, nepneH-
OVKYNAPHOM K OCU MPOBOAHMKA.

Bo Bpemsa ucnbiTaHUA Ha U3rné He JOMKHO ObITb:

- MpepbIBaHNA TOKa;

- KOPOTKMX 3aMblKaHW Mexay NpOBOAHMKAMM.

CyunTaroT, 4TO NPOM3OLLIIO KOPOTKOE 3aMblKaHWE MeXay MPOBOAHUKAMU TMOKOro Kabens unm LWHypa,
ecny TOK JOCTUM 3HAYEHUS, PanHOro ABYKPaTHOMY MCMbITaTeNbHOMY TOKY YCTPOIACTBA.

MafeHve HaNPXKEHNS MEXAY KaXAbIM KOHTAKTOM W COOTBETCTBYIOLLMM NPOBOSHWKOM C MPONYCKa-
eMbIM UCMbITaTe/IbHbIM TOKOM, pPaBHbIM HOMUHaNLHOMY, He LO/XHO npeBbiwarb 10 MB.

Mocne ncnbITaHUA OrpaHUYMNTENb, ECAN OH UMEETCSH, He [IO/MKEH OTAEeNATLCA OT KOpnyca, a n30nauus
rmbKoro Kabens unu LHypa He fO/MKHA UMETb NPU3HAKOB UCTUPAHMA WKW U3HOCA; pa3opBaHHbIe MPOBO-
NIOKU NPOBOLHUKOB He [O/DKHbI MPOKaTbiBaTbh M30/IALUI0 U CTAHOBUTLCSA LOCTYMHbLIMU.

792 MexaHnyeckas MNPOYHOCTbHb

7921 Y3WIM pomkHbl 061afaTh COOTBETCTBYIOLLEA MEXaHUYECKON MPOYHOCTbIO, YTOOLI BbIAEPXN-
BaTb HArpy3ku, BO3HMKatOLWMe B XOAe YCTAHOBKM W 3KCMJyaTauuu.

Co0TBeTCTBME MPOBEPAIOT CMEAYIOWMMUN UCTIbITAHUAMM,

O6pasubl NojBeprarT yaapam C NOMOLLbI0 YAAPHOW MCMbITATeIbHOM YCTaHOBKM, Kak MoKas3aHo Ha
pucyHke 10.



FOCT 1»b51992-2002

36

a — McnbiTaTtenbHas ycTaHOBKa

1

aur.a O*r.6
BT
Z
Martepuansl:
fetanb | — nonnamuna:

netann 2—5 — cTtanb Mapku Fc 360
PucyHok 10 — YpgapHas ucnbiTaTe/ibHast yCTaHOBKa

Jig il
|cy.

[HS



OCT P 51992-2002

Y[apHbIii aneMeHT uMeeT Noslycqepuyeckyro NOBEPXHOCTb C paanycom 10 MM, BbIMOSIHEH U3 NOMU-
amuga tepgoctbio 100 HRC 1 nmeet maccy <150+1) r.

OH >KECTKO 3aKpen/eH Ha HWXXHEM KOHLE CTanbHOM TPyOKW, BHELUHMWIA AnameTp KOTOpPOi 9 MM, a
TONWMHa cTeHoK 0,5 MM, KOTOpas LAapHUPHO 3aKpensieHa B BEPXHE YacTW Tak, YTO KayaeTcs TO/MbKO B
BEPTUKA/IbHOW NIOCKOCTW.

Ocb WwapHupa pacnonioxeHa Ha BbicoTe (1000+1) MM Haj OCbHO YAAPHOMO 3/1EMEHTa.

TBepgocTb Mo POKBeNNy yapHOro ajieMeHTa OnpeseniftoT C MOMOLLbIO CTa/IbHOMO LWapuKa AMaMeTpoM
(12,700+0,0025) MM, BAaBIMBAEMOro C HavyanbHOW Harpyskoin (100+2) H n makcvManbHOR Harpyskoim
(500+2.5) H B ronoBky yfapHOro anemeHTa.

MpumeyaHune — [ONONHUTENBHYIO MH(OPMALIMIO, KacarOLLyOCH OMpefeneHns TBEPAOCTU NaCTUYECKMX
macc Ho Poksenny, cm. ICO 2039-2 (4.

KOHCTPYKUMS YCTAHOBKM TakoBa, YTO ANS yAepXaHWs TPYOKM B rOpU30OHTaSIbHOM MOMOXEHUW K
NMOBEPXHOCTU YAapHOro 3fneMeHTa crefyeT npuknagbisate yeunve 1,9—2,0 H.

O6pasupl yCTaHaBNMBAKOT Ha IMcTe (haHepbl TONWMHOA 8 MM, Nnowaasio 175 Mv-’, NpUKPEnIeHHOM
B BEPXHEM U HVKHEM YINax K XXeCTKUM KPOHLUTelHaM.

MepeHocHble Y3UIML UCMbITLIBAOT Kak CTaLMOHApHbIE, U C MOMOLLbIO BCMIOMOraTe/lbHbIX CPEACTB MX
NPUKPENASAT K INCTY (haHepsbl.

MoHTaxHas onopa go/mkHa umeTb Maccy (10+1) Kr 1 fO/mKHA BbiTb YCTaHOB/EHA Ha XKECTKOW pame.

MOHTaXHasa KOHCTPYKLUMA JOMKHA 6biTb TaKoMN, YTOObI:

- 06paseL, MOr BbITb TaK pa3MeLLEH, YTO TOUKa y/apa 1eXMUT B BEPTUKANLHON NA0CKOCTH, MPOXOAALLEN
yepes 0Cb MOABECKW;

- obpaseL, Mor ObiTb CMeLLEeH B FOPU3OHTA/IbHOM HanpasneHnW 1 NOBEPHYT BOKPYT OCW, MepneHau-
KyNSIpHO NOBEPXHOCTU (haHepbl;

- NINCT (haHepbl MOr MOBOPAYMBATLCA BOKPYT BEPTUKAMbHON OCK.

Y3WH CKpbITO YCTaHOBKW MOHTUPYOT B Yrny6neHun, chenaHHoMm B 6pycke w3 gepeBa (TBEpPAbIX
nopos) Unu martepuana ¢ aHaNorMYHbIMU MEXaHWYECKMMUN XapaKTepuCTUKaMu, KOTOPbIA NPUKPenneH K
nucty daHepsl (Y3UML B cO6CTBEHHbIX MOHTaXHbIX KOPOOKax He UCMbIThIBAOT).

Mpn ncnonb3oBaHUK AePEBAHHOTO 6pycka HamnpasneHWe BOMIOKOH B HEM [JO/DKHO 6biTb NepreHpm-
Ky/NSIpHO K HarpasneHunio yaapa.

Y3WH CcKpbITO YCTAHOBKU C BMHTOBbLIM KPEMEHUEM AOMKHbI ObiTb NPUKPENEHbl C MOMOLLbHO
BUHTOB K KPOHLUTEHaM, Yriy6/ieHHbIM B GPYCOK.

Y3WI CKpbITOV YCTaHOBKM C KpenieHuem Lmnamy LO/XKHbl ObiTb MPUKPenseHbl K 6pycKky C
MOMOLLLGHO LUIMMOB.

Mepen HaHeceHMEM YAapOB KpPeneXHble BUHTbl OCHOBAHWI W KpbILEK 3aTATMBAIOT, NPUKIaAblBas
BPALLAlOLLMIA MOMEHT, paBHbIi 2/3 OT ykasaHHOro B Tabnunue 12.

O6pasHbl yCTaHaBMBAKOT TaK. YT0ObI TOUKaA yAapa fexaya B BEPTUKa/IbHOW NIOCKOCTU, MPOXOAALLEeN
yepes OCb LLIapHUpa.

YAapHbIiA aneMeHT Jo/MKeH CBO6OAHO NagaTb C BbICOTbI //. ykasaHHOW B Tabnuue 13

Tab6nuuya 13 — BbicoTa NafieHNs yAapHOro anemMeHTa

YacTn 060404eK, HOABCpTaKNMUces yaapam
BbicoTa nageHusa, M

06bIUYHbIX YCTPOWACTB APYTUX ycTpoiicTB
HO AnB AnB
150 C C
200 n D

A — YacTu Ha (hpOHTaNIbHOW MOBEPXHOCTW, BK/OYAs YacTu, Haxogawmeca B yrny6neHun: B —uacTu, KoTopble
He BbICTynatoT 60siee YemM Ha 15 MM OT MOHTaXXHOW MOBEPXHOCTU (PacCTOsiHME OT CTeHbl) MOC/e YCTAHOBKW Kak /151
HOPMa/IbHOM 3KCrUTyaTalmu, 3a UCKIoYeHnem YacTeil A; C — JacTu, KOTOpble BbICTyMatoT 6osiee yem Ha 15 MM, HO HC
CBbILLIE 25 MM OT MOHTaXHOIi NOBEPXHOCTU (PACCTOSIHME OT CTEHbI) MOC/e YCTAHOBKMW Kak /18 HOPMasIbHOM aKcnnyaTauuu,
3a MUCK/IIoYeHMeM YacTeit A; D — yacTy, KoTopble HC BbICTynatoT 60siee YeM Ha 25 MM OT MOHTaXXHOW MOBEPXHOCTW
(paccTosiHMe OT CTeHbl) MOCNe YCTAHOBKM KaK SiTA HOPMaslbHO 3KCcnayaTauuuy, 3a CKIIoUYeHNeM vacTtein A.

3r
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BbicoTa naneHns onpefenseTca yacTbio 06pasLa, Hanbonee BbICTYNAtOLLEA Hal MOHTaXHON NoBepx-
HOCTbIO. TO KacaeTcs BCeX YacTeil 06pasua, 3a UCKoYeHneM yacTeid J1.

BbicoTa NaneHns — 310 paccTOfHWE N0 BEPTUKaIN MEXAY MONOXKEHNEM KOHTPO/IbHOW TOYKM, KOraa
MasTHUK CBOOOAEH, M NOMNOXEHVEM 3TOM e TOUKMN B MOMEHT yaapa.

KOHTPONbHYIO TOYKY HAHOCAT Ha MOBEPXHOCTb YAaPHOro 3NeMeHTa B MeCTe, rfe TMHUA, NPOXoAsALLas
yepe3 TOYKY MepeceyveHns OCeil CTalbHOM TPYOKM MasTHMKA U yAAPHOrO 3feMeHTa ¥ NeprneHanKynspHas
K NNOCKOCTW, B KOTOPOW NieXaT 3TW OCK, NepecekaeTcs C NOBEPXHOCTbIO YAAPHOr0 aNeMeHTa.

Mo o6pasuam HaHOCAT yfapbl, PABHOMEPHO pacnpefenss ux no obpasly. Yapbl HAHOCAT B MecTax,
rfie IMetoTCs OTBEPCTUSA, BCKPbIBAEMbIE NMPU MOHTaXE (Hanpumep, Po3eTku).

Yaapbl HAHOCAT B CnejytoLeM nopsake:

- NATb YAapoB —ANs YacTeil A, Npu YeM OAMH Yyaap HAHOCAT B LeHTP. IMocne Toro Kak o6pasel, 6bi1
nepemeLleH ropu3oHTaNbHO, HAHOCAT MO OAHOMY YAapy B CaMble Heb6NaronpUATHbIE TOUKM MEXJY LeHTPOM
1 Kpasmu; nocne Toro Kak obpasew, 6611 noBepHyT Ha 90" BOKPYT OCW. NepneHAVKYNSPHON K MOBEPXHOCTU
(haHepbl, HAHOCAT N0 OAHOMY yAapy B NOA0GHbIE TOUKMU;

- YeTblpe yfapa —Ana yacteil B (HaCKONbKO 3TO npumeHumo), C u D:

OfMH yfap No OfHOV CTOPOHe obpasLia Mocne Toro Kak NuUCT haHepbl Obl1 MOBEPHYT Ha 60", 1 oguH
yZAap Mo Apyroii cTopoHe 06pasLa nocse Toro kak oH 6bi1 NoBepHYT Ha 90* BOKPYT OCW, NepreHANKYNsSpHOM
K IMCTY (haHepbl, NPy HEU3MEHHOM €ro MOJOXKeHWUN;

no OfHOMY YAapy MO KaX[OoN W3 AByX OCTaBLUMXCS CTOPOH 06pasLa npy noBopoTe NncTa haHepbl Ha
60* B MPOTVBOMONOXHOM Harpas/ieHNu.

Mocne ncnbiTaHns 06pasew, He 4O/MKEH UMETb NOBPEXAEHWI, HAapyLUAKOLLUX Tpe60BaHMA HACTOALLErO
cTaHfapTa. B 4acTHOCTW, 4yacTW, HaxoAALMecs MO HanpsHKeHWeM, He LO/DKHbI CTaTb JOCTYMHbI Ans
KacaHua CTaHAaPTHbIM WCMbITATENIbHLIM LLLYNOM.

MMoBpexaeHue OTAENKN, MeSIKVE TPELLMHbI, KOTOPbIE He CHUXXAOT PACCTOAHMIA YTEUKM 1 BO3AYLUHBIX
3a30p0B, MefiKMe 3a3y6puHbl, He BAMSIOWME NarybHO Ha 3aliuTy OT NOPaXEHUA 3NeKTPUYECKUM TOKOM
UN1 0T NPOHWKHOBEHWSA BOAbI, BO BHUMaHWE He MPUHMUMAOT.

TpeLmHbl, He BUAMMbIE 6e3 NPUMEHEHUS YBENNYNTENbHbIX NPUO0OPOB, MOBEPXHOCTHbIE TPELLMHbI Ha
LUITaMNOBAHHOV BOMIOKOHHOW MOBEPXHOCTW W T. M. BO BHUMaHWE He NMPUHUMAIOT.

7.9.2.2 TMepeHocHble Y3UI ncnbIThIBAKOT HO BpallatoLemMcs 6apabaHe, NMoKazaHHOM Ha pUCyHke 11
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I - ;KpeHMHMU U 6pycoK: 2 — cTanbHas NAnTa;
3 — pCTVIHOBMVI YTONOK. 4 —/IUCT, NaMUHNPOBaHN it nnacTkom

Kopryc 6apabaHa BbINOIHEH W3 IMCTOBOW CTa/M TONLWMHOMA 15 M.
PucyHok 11 — Bpauwaiowuiics 6apabaH

Pa3bopHble Y3UIML ocHalaloT rmbkuMm Kabenem Wau LHYPOM, YKa3aHHbIM W3roTOBUTENEM, CO CBO-
60aHbIX» KOHLOM ANNHOW NpubnnanTensHo 100 mMm.

BVHTbI BbIBOAOB WM C60pPOYHbIE BUHTHI 3aTATMBalOT MOMEHTOM, paBHbIM 2/3 OT yKa3aHHOro B
Tabnuue 12.

Hepasbopnbie Y3WJ1 ncnbiTbiBAIOT B COCTOSHUM MOCTaBKW, rMOKuii kabenb nam WHyp 06pe3atoT rak,
4T06bl CBOGOAHBIV KOHEL, ANMHOW Npu6an3uTensHo 100 MM BbICTynan M3 YCTPOCTBA.

O6pasubl copacbiBaldT € BbICOTbI 500 MM Ha CTalbHY MAWTY TOAWMHOW 3 MM, YMCN0 NajeHuid B
3aBMCUMOCTMW OT Macchbl 06pasHa [O/MKHO ObiTb CNeAYHOLLNM:

1000. ecnn macca o6pasla 6e3 kabens unu WHypa He npesbiwaet 100 r;

500. ecnn macca obpasua 6e3 kabens wnm WwHypa cebiwe VOT, HO He 6onee 200 T;

100. ecnn macca obpasHa 6e3 kabens wan LwHypa cebiwe 200 T.
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BapabaH Bpalyaetca ¢ yacToToli 5 MUH-1 Takum o6pasom npoucxoaut 10 nafjeHuidi B MUHYTY.
OfHoBpeMeHHO B 6apabaHe UCMNbITLIBAIOT TONLKO O4UH 06paseH.

Mocne ucnbiTaHWs 06pasLibl He [O/KHbI UMETb CiefjoB NOBPeXeHns. B yacTHOCTK:

- HW 0fHa 4acTb He JO/MKHa BblTb pasbefiMHeHa Uan ocnabneHa;

- He [O/MKHO ObITb BO3MOXHOCTV KOCHYTbCS 4acTeid, HaxoAAWMXCA MOA HanpshKeHueMm, Laxe C
MOMOLLbI0 CTAHAAPTHOTO UCMNbITATENbHOIO LLyNa, NPUKNaasiBaeMoro ¢ ycunvem He 6onee 10 H.

Mpn nposepke nocne WCMbITaHNA 0C060e BHWMaHWE CnefyeT YAeNUTb MOACOEAMHEHUIO TUOKUX
Kabeneli unn WHyYpoB. JonyckaeTcs NoOMKa MeNKMX YacTeil Npu yCnoBMm, YTO He HapyLleHa 3alimTa oT
nopaxkeHWsa 3NeKTPUYECKUM TOKOM.

MoBpexkfeHnemM OTAENKM W MeNKUMMW 3a3yBpuMHaMK, He CHWXAKOLWMMW PACCTOSHWUA YTeYKW wam
BO3YLUHbIX 3a30POB, MOXHO MpeHebpeyb.

Vi3mepeHHoe npefenbHoe HanpsXKeHue crefyet onpeaensatb UCnbiTaHMAMKU no 7.5.

McnbiTaHve no 7.5.2 npoBogAaT TONbKO npu /,,, a ucnbitaHus no 7.5.4 n 7.5.5 Tonbko npu £loc.

[nsa venbitaHnsa no 7.5.3 cnegyet NPUMEHATb MakcMyM 10 M3MepeHHbIX MUKOBbIX 3HAYEHWA.

OG6paseL, CuMTaOT BbILEPXKABLUMM UCMbITaHWE, €CNN U3MEPEHHOE Mpefe/ibHOe HaMpsXXeHUe Huxe
nnn pasHo Up.

3aTem McnbITyeMblii 06pa3eL, NOAKHYAKT K UCTOYHUKY HanpPsHKeHNS ¢ MaKCUManbHbIM J/INTENbHbIM
pa6bounm HanpsxeHvem L Npy HOMWHANbHOW YacToTe. VICMbITaTenbHbli TPAHCHOPMATOP 4O/MKEH UMETb
TOK KOPOTKOrO 3amblkaHus He meHee 200 mJ1, ecnn M3roTOBUTENEM He MPefyCMOTPEHO APYTOe 3HAYeHMe.
M3mepstoT TOK, nNpoTeKatoLmii Yepes UCMbITYeMblii 06pasel,. Ero akTmuBHas cocTaasftollas. n3mepeHHas
Ha MWKe CUHYyCcouAbl, He JO/MKHa npesblwatb 1 MA.

793 TepMOCTOWKOCTbH

7.9.3.1 BTeyeHune 14 Y3UI'1 Bblaep>KMBatOT B HarpesaTeNbHOM LKagy npu Temnepatype (100+£2) “C.
M30nmpyroLwmii komnayHa, NpUMeHseMblii BO BHYTPEHHEM MeXaHu3Me, He [O/DKEH BbITeYb B 3HAUMTE/IbHOM
Konuyectse. lMocne oxnaxaeHWs UCMbITyeMoro o6pasia, YCTaHOATEHHOMO Kak Npy HOPMasibHOWM 3KCny-
ataumm, 4acTu, HaxoAsALmecs MOf HanpsHKeHWem, He [OMKHbl ObiTb AOCTYMHbI ANS MPUKOCHOBEHWS
CTaHAAPTHbIM MCMbITATENbHBIM LLYNOM, MPUKIaAbIBaEMbIM C ycunmeM He 6onee 5 H.

CuutatoT, uto Y3NH BbigepXano UCnbiTaHWA, AaXKe ecnin pasbefuHuTens Y3UH pa3omkHyncs.

7.9.3.2 HapyxHble yactn Y3 13 n30N14LMOHHOI0 Matepumasna nofsepraroT UCTbITaHWIO JaB/leHNEM
CTa/IbHOTO LIapyKa C NMOMOLLbIO YCTAaHOBKM, MOKa3aHHOWM Ha pucyHkax 12a un 12b.

| —ucnbiTyeMbiii 06paMu: 2 —CTa/bHOM LLapUK: 3 —rpy3: 4 —
onopa Amm obpa ava

PucyHok 12a — YcTaHOBKa AN UCMbITaHWSA PucyHoK 12b — Harpy3souHblii CTepXXeHb 415 UCMbITa-
[aBfIeHVEM LUapuKa HUS faBNeHNeM LuapuKa

Yact 13 U30NALMOHHOIO MaTepuana, NofAePKMBaoLLIME TOKOBEAYLLME YAaCTU U YacTy Lienu 3a3eM-
NeHUs. NCMbITbIBAtOT B HarpeBaTeNbHOM LWKadyy npu TemnepaType (125+2) 'C.

Yactm 13 U30NALMOHHOTO MaTepuana, He NoAJepXuBaloLive TOKOBefyLiMe 4YacTh M 4YacTu Lenu
3a3eM/eHns, fake KOHTaKTUMPYIOLWME C HUMK, UCNbITHIBAKOT Npu TemnepaType (70+2) "C.

McnbiTyeMblit 06pasel; COOTBETCTBYIOLIMM 06pa3oM pa3MeLLatoT, ero MoBepXHOCTb pacrofaraeTcs
rOPU30HTaNIbHO, a CT/IbHOM LapUK ANaMeTpoOM 5 MM AaBWT Ha MOBEPXHOCTb ¢ ycunavem 20 H.

40
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CnycTs | 4 WwaprK CHAMAKOT 1 06pasel, NorpyXxaroT B X0N04HYH0 Bogy Ha 10 c. Temnepatypy obpasua
CHWXAIOT 10 TemMnepaTypbl OKPY>KaloLLero Bo3ayxa.
V3mepsatoT guaMeTp OTTUCKA LIapuKa, OH He [0/IXeH NpeBbIwatb 2 MM.

MpunMeyaHune— Kepammyeckne 4acT 3TOMY UCMNbITAHUIO HE NOA/EXaT.

794 CTOMKOCTb K Ype3MEepHOMY HarpeBy U OTHH

CornacHo pasgenam 4—10 M3K 60695-2-1/1 |5| npoBOAAT UCMNblTaHNE packKaneHHON NPOBOJIOKON
npu co6/I0AeHNN CeayHoWMX YCNOBWIA:

- AN HapyXHbIX yacTel Y3UIM u3 M30MALMOHHOIO MaTepvana, NnogfepXvBatoLynx TOKOBeAyLlme
YacTM W YacTv 3alUTHON Lenu, ncnbliTaHWe NPoBOAAT Npu Temnepatype (850+15) “C;

- AN APYTYX HapyXHbIX YacTeil U3 U301ALMOHHOI0 MaTepuana UcnbiTaHne NpoBOAAT Npu Temnepa-
Type (650+10) °C.

[na ueneil HaCTOALLEro UCMbITaHNA OCHOBaHWA Y3VIM Hapy>KHOI YCTaHOBKM CHATAKOT Hapy>XHbIMU
yacTamu.

WcnbiTaHne He MPOBOAAT Ha YacTAX M3 KepamMWU4YecKoro Marepumana.

Ecnn nsonupytoLye 4actu BbIMONHEHbI W3 OAUHAKOBOTO Matepuana, MUCrbiTaHWe NpOBOAAT TO/bKO
Ha 0f{HOV 13 3TKX YaCTeil COrnacHoO COOTBETCTBYHOLLIEH TeMMepaType NCMbITaHUA PackKaieHHOW MPOBONOKOIA.

McnbiTaHne NpoBOASAT AN rapaHTUM TOTO, YTO PacKaneHHast MPoBO/OKa B 3afaHHbIX UCTbITATE/IbHbIX
YCMIOBUSAX HEe BbI30BET BO3rOPaHUs W30MALMOHHBIX YacTeld, WM YacTb M3 W3O0NSLMOHHOrO Marepuana,
KOTOpas MOXET BOCNNaMeHUTLCS, 6yAeT ropeTb OrpaH1nYeHHOe BPEMS, a OFOHb He MepeiifeT B NOCTOSHHOE
nnaMs 1 He BbI30BET BbINaAeHWNs rOpALLMX YacTel M 4acTWL, U3 UCMbITYeMON YacTy.

WcnbiTaHne NpoBogaT Ha ofHOM o6pasLie.

B cnyyae COMHeHWs WCMbITaHWe MOBTOPSIOT eLle Ha [ByX 06pa3suax.

WcnbiTaHve nNpoBOAAT MpUKIafblBaHNEM PacKasieHHOW NPOBOIOKM OAVH pas.

34 ucnbiTaHMa obpaseL, JOo/KeH ObiTb NMOMELLEH B CaMOe Heb1aronpuATHOE MOMOXeHKe, KOTOpPoe BO3-
MOXHO B NpenonaraeMblx yCroBUAX 3KCMIyaTauum (MCnbiTyemast oBEPXHOCTb —B BEPTUKAILHOM MOMOXEHUM).

MeTnto packaneHHON NPOBOMIOKM NPUKNAAbIBAIOT K 3ajlaHHON MNOBEPXHOCTU MCMbITYeMoro obpasua ¢
y4eTOM YCNoBUIA NpesnonaraeMoi aKcnayatauuy, Npyu KOTOpbIX HarpeBaTe/lbHbIA UKW HaKansemblli ane-
MEHT MOXEeT BOWTW B KOHTaKT C 06pasLoMm.

CuuTaroT, YTo 06pasew, NpoLlen UcnbiTaHWe pacKaleHHON NPOBOJIOKOW, ecn

- OTCYTCTBYET BMAMMOE NAaMs WK YCTONYMBOE CBEYEHMWe, Unn

- NnaMs W packaneHHble YyacTu Ha obpasLie yracatoT B TeueHne 30 ¢ nocne yAaieHus packaneHHow
MPOBOJIOKN.

Mpwn ncnbiTaHNM packaneHHoW NPOBOMIOKON MOA 06paseL, NOoAKNaAbIBaOT COCHOBYHO AOCKY, 06epHy-
TYH NanupocHoi Bymaroii.

795 NMpoBepkKa BO3AYWHbLIX 3a30p0B W PacCTOAHWUNA yTeuykwu

PaccTosHWs MeXay aNeKTPoaMmn UCKPOBbLIX Pas3psaHUKOB He YUUTLIBAKOT NPy OMpeeneHn Bo3ayLL-
HbIX 3330POB W PACCTOAHUI YTEUKM.

7.9.5.1 Y 3UW Hapy>KHOI yCTaHOBKK

Bo3ayLUHble 3330pbl U PACCTOSHMA YTEUKN MEXAY YacTAMU, HaxOAAWMMUCA MO HanpsHKeHWeM, W
3em/1eil He MOTyT GbITb MEHbLUMX 3HAYEHWIA, yKa3aHHbIX B Tabnuue 14.

Tab6nunuya 14 — Bo3gyLUHble 3a30pbl U pacCTOsAHUS yTeukn ana Y 3UI Hapy>KHOW ycTaHOBKMN
Pa3mepbl B MUIMMeTpax

W3
MakcumanbHoe JinTenbHoe pa-  MYHUMaTbHBIA BO3AYLLHbINA PACCrOAVAC YTEUKA 717 VILI/IAUMOLLILIX. MaTepyarnos

6ouee HanpspkeHve Y3KN. B 3aTop

CUT* 600 400 SCUT *600
Lo 450 3.0 6 75
Ot 450 go 600 55 2 155
» 600 * 1200 K,0 20 255
* 1200» 1500 10.0 30 40.0

* BO3MOXHbI ipyrve 3Ha4eHUs, ecin CTemneHb 3arpA3HeHns HUXKE 4 UK NPOBOAATCA UCMbITAHUA Ha 3arpsA3HeHue.

Mpum eHaliMme — [laHHble 3HaYeHNs B3ATbI U3 M3IK 60664-1 |6| 4na BbICOTbI HAZ YPOBHEM Mops Ao 2000 m.
CTeMeHN 3arpsisHeHUn 4 1 ycnoBuUiA HeOJHOPOAHON cpedbl. CA3" — cpaBHUTENbHbINA WHAEKC TPCKUHIOCTOMKOCTY
(cm. TOCT 27473, kputepuii A).
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7.9.5.2  Y3WI BHyTpeHHel yCTaHOBKM
Bo3gyLUHble 3a30pbl U PaccTOAHWUSA YTEUKU He AOMKHbI ObiTb MEHbLUE 3HAYEHWI, YKasaHHbIX B

Tabnuue 15.

Tab6nuua 15 — Bo3aylwHble 3a30pbl U pacCcTosAHMA yTeukn ana Y 3UT BHyTpeHHel yCcTaHOBKM

[aTenbHoe paboyee HanpshkeHVe o 100 Or 100 Ot 200 Oi 40 Oi 600 Oi 1200
Y3, s A £0 200 110 450 110 600 f01200 o 1500

Bo3ayLUHblE 3a30Pbl, MM:

1) mMexay 4acTaMu, HaxoAsawumu- 1 2 3 55 8 12
€S NOoJ HanpsbkeHWeM pasHoi mno-
NAPHOCTH

2) Mexpay vacTaAMu, HaxogsLwumu-

CA M0J, HanpshKeHueMm, u:

- BUHTamMu W ApyrumMu ycTpolicTea- 1 2 3 55 8 12
MU 4S9 KPenJieHUs KPbILLEK, 0TCO-

eANHAEMbIMU MpU MOHTaxe Y3UT

- KpeneXHbIMU MOBEPXHOCTAMM 2 4 6 n 16 24
(cM. NpuMeYaHue 2)

- BUHTaMu WKW ApYrUMn YCrpowmcr- 2 4 6 u 16 24
BamMu Ansi KpensieHns Y3WM (cm.
npumMeyaHue 2)

- Kopnycamu (CM. mpumeyaHusa 1un 1 2 3 55 8 12
2)

3) Mexay MeTa/lsIMYeCKUMKN YacTa-
MU MexaHW3Ma pasbefuHUTeNs u:

- Kopriycamu (CM. npumedaHue 1)
- BUHTamu 1 Apyrumm ycTpoicTea-
MU ans KpenseHusa Y3UNM

55
55

e
N
w w
o ©
NN

PaccTtoaHua YTEYKU, MM:

4) mexpy 4vacTaMU, HaxofALUMU- 1 2 3 5,5 8 12
csl NOJ HanpshKeHWeM pasHoil no-
NSIPHOCTMN

5) Mexay 4acTsMu, HaxogsLumu-
€Sl M0f, HamnpshKeHWeM, u:

- HAMTaMW 1 ApYyruMK yCTpoicTBa- 1 2 3 55 8 12
MW 151 KPENIeHUs1 KPbILLEK, 0TCO-
eAVHAEMbIMWN NpU MOHTaxe Y3UI

- BUHTaMu UAv ApYyrumu ycrpoicr- 2 4 6 n 16 24
BaMn Ana kpenneHus Y3UM (cm.
npumevaHue 2)

- Kopriycamu (CM. npumMevaHue 1) 1 2 3 5.5 8 12

MpumevyaHns

1 OnpegeneHuve cm. 7.9.7.2.

2 Ecnu Bo3ayLUHbIe 3a30pbl M PACCTOSHUS YTEUKN MeXAY YacTAMU YCTPOCTBA, HaXoAALWMMUCSA MO Hanpske-
NHEM, W MeTaN/IMYeCKMM 3KPaHOM WM MNOBEPXHOCTbIO, Ha KOTOpOlM ycTaHoBneHo Y3WI, 3aBUCAT TOMbKO OT
KOHCTPYKUUN Y3UT. OHW He MOryT 6biTb yMeHbLUeHbl, Korga Y3WI ycTaHOBMNEHO B caMOM HebnaronpuaTHOM
nosioKeHUn (gaxke B MeTa/INyecKol 060/104Ke), [OCTATOUHbI 3HAYEHUS MEPeYncneHnini 1 mn 4.

7.9.5.2.1 WcnbiTaHue. V3mepeHus

M3mepeHns BbIMOMHAIOT 6e3 MPOBOAHWMKOB, a Takke C MPOBOAHWUKAMW HambOMbLUEro CeyveHus,
YKa3aHHOro usrotosmtenieM. [aiku W BUHTbI C 3KCLEHTPUYHBIMU TOMI0BKAMU CYMTAIOT CaMbIMU Hey[006-
HbIMW 151 3aTArMBaHUA. ECin MMeeTCs NeperopoAka, TO BO3AYLUHbIA 3a30p M3MEPSIOT Yepes Neperopoaky;
eCc/in Neperopofika COCTOMT W3 ABYX YacTeld, He COeAVMHEHHbIX BMECTe, BO3AYLUHbIV 3a30p M3MEPSIOT Yepes
pa3fenuTesbHbIA 3a30p. PacCTOAHWUA Yepes Len UK 0TBEPCTUA B HAPYXKHbIX YacTAX BHe U30ALMOHHOIO
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maTepuana M3MepPST MO META/IINYECKON (honbre MO KacaTeNbHOM MOBEPXHOCTM; A8 3TOro honbry He
3anpasnatoT B 0TBEPCTMA. C NOMOLLbIO UCMbITATENLHOrO Wyna (M. 7.9.1) ee cnefiyeT 3anpasuTb B YIIbl.

B cnyyae, ecnv Ha nNyTu yTeuku BCTpeyaeTcs yrnybneHue, ero npotunb NPUHUMAOT BO BHUMaHWe
TONbKO B TOM C/ly4ae, KOrfa ero wmprHa He MeHee 1 MM; yriny6neHus MeHee 1 MM yuuTbIBalOT TOJMIKO MO
LLUMPUHE.

Ecnn nmeeTcs neperopofka, CoCTOALLAA M3 ABYX YacTeid, He CKIeeHHbIX BMECTE, PacCTOSIHUE YTEeUKM
M3MEPSIOT Yepe3 pasfenuTesibHbliA 3a30p. Ecnv BO3AYLUHbIA MPOCBET MEXAY 4acTblo, HaxoasLleics nog
HanpsKeHWem, 1 Neperopogkoli C MOHTUPYEMbIMU MOBEPXHOCTAMU MeHee 1 MM, TO MPUHUMAKOT BO
BHVMMaHMe pacCcTOsHNE TO/IbKO Yepe3 pa3feNiatoLLyt0 NMOBEPXHOCTb, KOTOPYIO TOrAa CUMTAIOT PacCTOSAHUEM
yTeukn. ECnn >Xe HeT, TO MOSIHOE PacCTOfHWE, WHLIMW CNOBaMW, CyMMapHOe 3HayeHWe BO3AYLUHOro
MpocBeTa M PacCcTOSAHMA NO pasfenstolleli NOBEPXHOCTU CYMTAIOT BO3AYLUHBIM 3a30poM. Ecnn metanmu-
YeCKMe YacCTW MOKPbITbI CaMOOTBEPAEBAOLLE CMOMON CNOEM TOMLMHOW 2 MM WM M30/IMPOBaAHbI, TO
paccToAHMA YTEUKN W BO3AYLUHbIE 3330Pbl UCMbLITAHUIO HaNpsXXeHneM no 7.9.8 He Nojsepraor.

7.95.2.2 NnTbe He JO/MKHO BbIXOAWTH 3a Kpail mpecc-hopMbl, NUTbeBas Macca [O/DKHA MA0THO
npuneratb K CTeHKaM MONOCTW, & MeTaln [LO/DKEH pacnpefensTbCAd B Heli paBHOMepHO. WcnbiTaHue
MPOBOAAT NOMbITKOW OTAENNTL MTbEBYHO Maccy 6€3 NOMOLLM MHCTPYMEHTA.

796 TPEKMHIOCTOMWKOCTDb

WcnbiTaHne He NMpOBOAAT, €CW U30NALMOHHBIA MaTepuan Kepamuyeckuid UnmM pacCcTosHUSA YTeUKu
KaK MUHUMYM B [iBa pa3a MpeBbIWaloT 3HaYeHns, yKasaHHble B 7.9.5.

WNcnbitaHne —no FOCT 27473. kpuTepuii A, ucnbitatensHoe HanpsbkeHue 175 B.

797 ConpoTuBneHne wun3onauum

WcnbitaHne —no FOCT P 50345.

7.9.7.1 VicnbiTyemble 06pasibl fO/MKHbI GbITb MOATOTOBMEHBI CleAYHOWMUM 06pa3oM.

[JononHnTeNbHble BBOAHbLIE OTBEPCTMA ANA Kabenei, eciv UMEeTCs, 0CTaBASIOT OTKPbITLIMU; eCin
MMEIOTCA BCKPbIBaEMbIe MPU MOHTaXE OTBEPCTUSA, OAHO U3 HUX OCTAA3AI0T OTKPbLITbIM. KpbIWKY U fipyrue
yacTu, CHUMaeMble 6e3 MNOMOLLM MHCTPYMeHTa, YAA3AoT U, NP Heo6XOAMMOCTU, MOABEPraloT BAXKHOM
06paboTke. BnaxHyto 06paboTKy NPOBOASAT B KaMepe MpW OTHOCWUTENbHOW BRaxHOCTW oT 91 % f0 95 %.
Bo Bcex TouKax, Kyfa MOXeT ObITb MOMeLLEH UCMbITYeMblii 06paseL, NOAAEPXMBAIOT TeMMepaTypy OKpy-
Xatowero Bosgyxa T oT 20 go 30 *C ¢ ToyHocThio #1 "C. lMepes nomelieHnem o06pasloB B Kamepy
B/IXKHOCTW OHW JO/MKHbI UMETb Temnepatypy oT Tao (7 + 4) 'C.

McnbiTyemble 06pasLibl BbIepXXMBAOT B KaMepe BaXKHOCTK 2 cyT (48 u).

MpumeuvaHnsa

1 B 6O/bLUMHCTBE CNyYaeB MCMbITyeMble 06pasLibl MOXKHO JOBECTM N0 Tpebyemoli TeMnepatypbl, Bblaepxas 1x
He MeHee 4 4 Mpy 3TON TemrepaType nepes BNaXHO 06paboTKONA.

2 OTHocuTeNbHOW BAaXXHOCTM OT 91 %40 95 % MOXHO A06UTLCS, MOMECTVB B KaMEPY BIXKHOCTMN HaCbILLEHHbI
BOAHbIA pacTBOp cynbgata Hatpua (Na,S04) wim Hutpata kams (KNO,), MMetowmiA OCTaTOuHYI0 KOHTaKTHYHO
MOBEPXHOCTb C BO34YXOM.

7.9.7.2 BblgepkaB 30—60 MyH nocne BaXHOW 06paboTkuM, Ha 06pasLibl MOJAOT HanpshKeHue no-
CTosHHOro Toka 500 B u cnycTs 60 ¢ M3MepsAT CONPOTU&3eHNe U30NALUN.

N3mepeHne NpoBOAAT B KaMepe aTaXHOCTW WU B MOMELLEHUM, Kyfa MepeHocAT obpasubl ans
[OCTVXXEHWS 3afjaHHOV TeMnepaTypbl, ¥ TOMIbKO MOCMe KPenaeHns YacTteld, KOTOPbIe MOrN BbiTb CHATI.

M3mepeHna NpoBoAAT B CNedytoLLem nopagke:

a) Mexzy BCEMU COeIMHEHHBLIMN BMECTE YaCTAMMU, HAXOAALLMMUCA NOA HaNpPsSXEeHWEeM, U KOPrycoMm
Y3WI1, gOCTYMHbIM NpY Clly4yaiiHOM KOHTakKTe.

«Kopnyc* B KOHTEKCTe JaHHOT0 WCMbITaHUA 03HAYaeT:

- BCe JOCTYMHble AN NPUKOCHOBEHUSA METa/IIMYECKUE YaCcTU U METaINIMYECKYIO (DONbIY Ha MOBEPX-
HOCTU M30MIAILLMOHHOIO MaTepuasna, KOTopble JOCTYMHbI NMOC/Ae YCTAHOBKU Kak Ans HOPMasbHOW 3Kcnnya-
Taumu,

- MOBEPXHOCTb, Ha KOTOPOI ycTaHOBMeHO Y3/H, npu HeobxoaMmoCTW, NOKPLITYIO MeTanInyeckoi
thonbron,

- BUHTbI W fpyrue npucnocobneHns ana kpenneHns Y3UI k onope.

Mpy n3MepeHnax MeTanInyeckyro Qonbry pasmeLLaroT Takum 06pa3om, YTobbl 3MHEKTUBHO UCTbI-
TaTb BO3MOXHble 06pa30BaBLUMECS NPU NNTbe 06/10U;

b) mexay yactamu Y3UM. HaxoAswmmMucs nog HanpsXKeHWeM, rNaBHOW Lenmn 1 4acTamu, Haxoas-
WMMKCA NO4 HanpsXXeHMeM, BCMOMOraTe/bHbIX Lienei, ecnn mmetoTcs. ConpoTUMIeHHe W30NALUK He
[JOSIKHO ObITb HUXKE:
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5 MOM - Ans nsmepeHuii cornacHo NoAMNyHKY a),

2 MOM — /19 3MepeHniA CornacHo MOAMYHKTY b).

798 OnekTpuuyeckas MNPOYHOCTb M30MALMUN

Y3l HapyXHOI YCTaHOBKWM WUCMbITLIBAIOT MEX[Y BblIBOAAMU M3 KOpMyca 6e3 BCTPOEHHbIX YacTei.
B xoge ucnbitaHua Y3VIM nopsepratoT 06pbi3ruBaHuio cornacHo M3K 60060-1 |7].

Y3/M BHYTpeHHeli YCTaHOBKM WCMNbITbIBAKOT, KaK yKasaHo B 7.9.7.2 a), b).

Y3/M ucnbIThIBAOT HANPSXKEHMEM MepeMeHHOro ToKa cornacHo Tabnuue 16. HaunHas ¢ NonoBuHbI

YKa3aHHOro 3Ha4eHusd, HanpsxeHue MoBbILWAKT B Te4YeHUe 30 ¢ [0 MOMIHOrO 3HaYeHus, KOTOpoe 3aTem
BbI4EPXMBAOT B TeyeHue | MUH.

Tabn Hua 16 — dneKTpmyeckas MPOYHOCTb U30NALLLL

[.-unenbrioe paboyee HampshkeHve Y3UIM fit. B VicnbiTaTensHoe HanpshkeHWe nepemMeHHoo Toka. kB
Jo 100 11
* 200 17
* 450 22
* 600 33
* 1200 4.2
» 1500 5.8

Mpu ncnbiTaHUM He LO/MKHO MPOUCXOAUTL 06pa3oBaHUa Ayry unu npobos, OAHAKO A0MycKatoTes
4aCTUYHbIE paspsdbl, eCv U3MEHEHVE HanpsHXXeHWs Npu paspsde cocTaBnseT MeHee 5 %.

CunoBoi TpaHc(opMaTop, NPUMEHSEMbIA NPYU UCAbLITAHWMW, MOCME TOF0 Kak OH 6bln OTPerynnpoBaH
Ha WCMbITaTENbHOE HamMpshKeHWe nNpyu pasoOMKHYTbIX BbIBOAAX, AO/MKEH 06ecneymBaTb TOK KOPOTKOroO
3amblKaHna nopsaka 200 MA Mpu 3aMKHYTbIX HaKOPOTKO BbIBOAaX. Pene MakCMMasbHOroO TOKa, ec/iu
MMeeTcs, JO/MKHO cpabaTbiBaTb, €CMU TOK WUCNbITaTeNbHOW Lenu npesbicuT 100 MA. YCTpoOCcTBo Af1s
N3MepeHns UCMbITaTeNIbHOTO HanpsXXeHWs JO/HKHO UMETb NOrpewwHocTb =3 %.

BcnomorarteneHble uenun ucnbitbiBatoT cornacHo MOCT P 50030.5.1.

799 CTOWKOCTb K MPOHWUKHOBEHWI TBEPAbIX YacTuly W BOAbI

VcnbitaHue nposogdATt cornacHo MTOCT 14254 Ha COOTBETCTBME CTEMEHU 3allUUThI.

8 KOHTpPO/IbHbIE U MPUEMOYHbIE UCMbITAHUA

8.1 KOHTpOsIbHbIE MCMbITaHNA

CnepyeT NpoBecTn ucnbiTaHe(s) Ans NpoBepkn cooTBeTCTBUS Y3VIM TpeboBaHMsAM paboTocnoco6-
HOCTW. W3roToBUTENb JOMKEH YKa3aTb METOAbI UCMbITAHWIA.

MpoBepKy, 4TO /CHWXKe 3a4aHHOr0 3HaYeHWs, BbIMOHAET M3roTOBMTENb NPU 3ajaHHOM Lk

8.2 [MpremoyHble UCMbITaHUA

MpueMoyHbIe UCMbITAHUA NPOBOAAT MO COrNacoBaHWUIO MeXay U3roToButeneM 1 notpedutenem. Ecim
noTpebuTeNb B CBOEM COrfalleHnn onpeaenseT NPMeMOYHbIE UCTbITaHUS, TO MX MPOBOAAT Ha GmKanem
LenomM ymcne 06pasLoB, paBHOM KOPHHO TPeTbeli CTeNeHn 0T yucna noctasnsembix Y3UM. Jlio6oe nsme-
HEHMe yuncna MCNbITyeMbIX 06pa3L0B AN BUAA UCMbITAHWS MOLMEXUT COracoBaHUIO MeXay M3roToBuUTe-
NneM 1 notpebuTenem.

Ecnn He yKasaHO MHOe, crefytoLye UCMbITaHUS KNaccuuuupyoT Kak NpuemMoYHble:

a) npoBepka MAeHTUMKaLMM OCMOTPOM Mo 7.2;

b) NpoBepkKa MapKWpOBKW OCMOTPOM MO 7.2;

C) MpOBepKa 3NeKTPUYECKNX NapamMeTpoB (HanpumMep, U3MepeHHOro NpeLeNsHOro HanpsxeHus no 7.5).
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MPUNNOXEHWE N
(pekoMeHayemoe)

Tpe6osanua K Y3WI npu nposefeHWN UCMbITaHWA knacca 1

[Ona onpegeneHns Harpysku Ha Y3MI Heo6X04MMO 3HaTh pacrnpeeneHne Toka npy NpsiMoM nonagaHnm MosiHAm
B npegeniax 3NeKTPOYCTaHOBKMN 3aHus.

ONna onpefeneHns pacnpefeneHns Toka, Npoxogsawieto uepes Y3WIM npy nNpsmMoM MonagaHWm MOMHUM B
YCTaHOBKY, 060pyf0BaHHYI Hapy>XHO! CUCTEMOI MOMTHME3ALMUTM. JOCTATOYHO TOYHO PACCUMTaTb OMUYECKOE CONpo-
TUBMEHWE '3a3eM/IEHUIA, HampuMep 3AaHus, Tpy6, CUIOBOI pacnpeaeiuTeNnbHOM cucTemMbl U T. 4. Ha pucyHke Al
nokasaH TUMNUYHBIA NpUMep pacnpeaesneHnst Toka.

TaMm. rae HeBO3MOXHA MHAMBMAYya/bHasA OMeHKa (Hanpumep, NyTem pacyeTa), NPUHUMAIOT, YTo 50 % obLero
paspsifHOro rpo30BOro TOKa / NOMajaeT Ha BbIBOA 3a3eMJIEHUS] CUCTEM T[PO0303aLLUIbl 3aLULLAeMO CTPYKTYpPbI.
OcrasLumecs 50 % Toka, 0603HaYaemMoto /,, pacnpedenisioT cpean 06CNY>KUBAKOLWMX NOABOASALLMX Y3/10B CTPYKTYPbI,
HanpumMep HapyXKHbIX TOKOBEAYLLUX HacTeld, 3/1IeKTPUUECKMX CUIOBbIX Y KOMMYHUKALUMOHHBLIX IMHWA U T. 4. 3HaueHue
TOKa, NPOTEKAIOLLEI0 B KAXKA0OM 06CNYXKMBAIOLLEM Y3/e, PaccCuMTbIBAIOT Mo (hopmyne

/, =lyn, (A.1)

rAe S — 4nCo 06CNY>KUBAIOLLMX Y3/10B.
[N oneHKW TOKa, 0603HAYEHHOT0 B MHAMBUAYabHbIX NPOBOAHNKAX HE3KPaHMPOBaHHOI0 Kabens KabenbHbIi
TOK /,. NpoTeKalLWuii B Kabene, enAT Ha YMCNO MPOBOIHUKOB T

K= IJm. (A.2)
[na 3KpaHMpPoOBaHHOI Kabens 0CHOBHAs 4YacTb TOKA B OCHOBHOM MPOXOAMUT Yepe3 sKpaH. pegnouTtutesnisHoe
3HayeHune /pml COOTBETCTBYET
MpumeuvaHnsa
1 Mpsmoii yaap MONHWM B OMOJIHEHME K BbilleCKa3aHHOMY paccMaTpuBatoT B 06bIYHOM MOPAAKe.
2 VcnblTaTenbHble NapameTpsbl, yKasaHHble B M3K 61312-1 (8), cBsizaHbl C yrpo30ii nopaXKeHWs MONHUEN.

3 Tabnuua C.1 M3K 61312-1 oTanyaeTcs oT Tabnuubl 3 HacToALLero ctaHgapTa, nockonbky W/R He saBnsieTcsa
napameTpoMm, NPeACTaBAAOLMM NePBOCTENEHHbIN UHTepec ANa ucnbiTaHns Y3UM.
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3HauyeHMs BpeMeHHOro nepeHanpshkeHns (BUH)

MPUNOXEHNE B

(o6s13aTenLHOE)

Mpouegypa McnbITaHUSI 3aBUCUT OT MpeanofiaraemMoro npumMeHeHnss Y3WIM B cucTeMe HW3KOBO/IbTHOW
CUNOBOI YCTAHOBKM COTMTACHO UHCTPYKL MM MO MOHTaXY, chOPMYTMPOBAHHON M3rOTOBMTENEM W NPeACTaB/eHHO

B Tabnuue B.1.

Ta6nunya B.1 — 3HauveHua BMH

1 nogkn4vaemMble NPOBOAHNKN

Cvcrema TN
MopgkntoyeHsl L-(PE)N nan L—N
MopaknoueHsl N—PE
Cvcrema 1
MopknoyeHbl L—PE
MopaknoyeHbl L—N
MopknoyeHsl N—PE
Cvcrema 1T
MogkntoyeHsl L—PE
MopknoyeHbl L—N
MogkntoyeHsl N—PE
Cucrembl TN, TT n 1T
MoaknoyeHsl L—PE
Mogkntouenbl L-(PE)N
MoakntoueHsl N—PE

npu MUHUManbHOM 6T
nTeyeHue Sc <7.7.6.1)

145 W

& b
145 &

145 M

%Y
145 W

npy 3HaveHusax BrH

nTeyeHne 200 mc <7.7.4)

1200 + W

1200

1200 +

1200

1200 + t/0

1200

MpumMmeyaHune —3HaueHunsa ana Y 3NN BogHOMA3HbIX TPEXMPOBOAHbIX CUCTEMAX C 3a3eMJIEHHOI HeliTpasbio
n ansa Y3UM B TpexdasHbIX YeTbIPeXNPOBOAHbIX cucTemax (MPUMeEHSEMbIX B cMCTeMax 3/1eKTpoycTaHoBokK CLLUA)

HaxoaAaTcAa B CTagun pacCMOTPEHUS.
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MNMPNNOXEHWNE C
(o6s13aTeNbHOE)

JononHuTenbHble Tpe6OBaHI/IFI, y4yntbiBaroLine I'IOTpeGHOCTVI 9KOHOMUKW CTPaHbl
n Tp96OBaHVIFI roCcyAapCTBeHHbIX CTaHAAPTOB Ha 3NEKTPOTEXHUYECKME U3aennsa

C.1 Bugpl KNUMaTUYeCKMUX UCNoHeHni i — no FOCT 15150 n FOCT 15543.1.

Bubl KNMMaTUYeCKNX UCMONHEHNA N HOMUHANbHbIE 3HAYEHUS KTMMATUYeCKMX PaKTOPOB JO/MKHbI YCTaHABN-
BaTbCS B CTaHA4apTax U TeXHUYECKUX YCnoBusaxX Ha Y3 KOHKPeTHbIX Cepuii 1 TUMOB.

C.2 HoMVHafbHble 3HaYeHUs MeXaHW4YeCKUX BHELUHWX BO3feicTBYylOLUX (hakTopoB — no MOCT 17516.1 wu
[O/KHbI YCTaHaBNMBATbLCA B CTaHAapTax M TEXHWUYECKUX yCTOBMAX Ha Y3UI KOHKPETHbIX Cepuii U TUNOB.

C.3 MapkupoBka Y3UT fo/mkHa cOOTBETCTBOBATbL TpeboBaHMAM HacTosLero ctaHgapta n FOCT 18620.

C.4 BbiBogbl ¥Y3UT fo/mKHbI onyckaTb NPUCOeAUHEHNE aNtOMUHMEBBLIX NMPOBOAOB N Kabeneli 1 cooTBeTCTBO-
BaTb TOCT 24753. KOHTaKTHble y4acTK/ BbIBOLOB [JO/XHbI UMETb 3alinTHbIe NMoKpbITMA o TOCT 9.005.

C.5 KoHcTpykums Y3UI pomkHa cooTBeTcTBOBaTL TpeboBaHuam MTOCT 12.2.007.6.

C.6 TpaHcnopTupoBaHue n xpaHeHue Y3UM — no FOCT 23216.

YCnoBusi TPaHCNOPTMPOBaHUA N XpaHeHUs U ONYCTUMbIE CPOKM COXPAHAEMOCTU [0/HKHbI YyCTaHaBNNBATLCA B
CTaHfapTax U TeEXHUYECKMX YCnoBusaxX Ha Y 3N KOHKPETHbIX cepuiA U TUMOB.

C.7 ¥YnakoBKa W BpeMeHHas NPOTMBOKOPPO3MOHHAA 3allMTa AN YC/I0BUIA TPaHCNOPTUPOBAHNA U XpaHeHUs no
FOCT 23216 go/mKHa ycTaHaBMBaTbCA B CTaHAAPTaX M TEXHUYECKUX YCIOBUSIX HA Y3WTT KOHKPETHbIX CEPUiA 1 TUMOB.

C.8 Bugbl ncnbiTaHWii U NX HaMMEHOBaHWS MPUBeLEHbI B HACTOSILLEM CTaHAapTe.

MporpaMmMa TUNOBbIX UCMbITAHNA ABNAETCA OCHOBOW /15 YCTaHOBEHWUSA MPOrPamMmM KOHTPO/bHbIX UCMbITaHWIA
nobbix BrgoB — no FOCT 16504.

Y3WM noggepraioT KBanMMUKaLMOHHbIM, MNePUOANYECKUM, MPUEMOCAATOUYHBbIM U TWUMNOBLIM MUCMbITAHUAM;
NopsfoK X NpoBefeHMs fo/keH cooTBeTcTBoBaTh TOCT P 15.201; NepuMoAMYHOCTb UCMbITaHUIA, NPOrpaMMbl UCMbI-
TaHWli 1 YCnoBMSA WX NPOBEEHWS [LO/MKHbI YCTaHaBIMBATLCA B CTaH4apTax M TeXHUYeCKuX ycnosmax Ha Y3WM
KOHKPETHbIX CEepuiA 1 TUMOB.

C.9 TlporpamMmmbl NPUEMOYHbIX U KBa/IMPUKALMOHHbBIX UCMNbITaHi Y3UI fo/mKHbI BKAKOYaTb B Ce6S1 MOMHYHO
nporpammy TMMOBbIX UCMbITAHMI N0 HaCcTOALLEMY CTaHAAPTY, & TaKKe UCMbITaHUS Ha CTOMKOCTb K BHELLHMM BO3feli-
cTByoWMUM takTopam no MOCT 16962.1, FTOCT 16962.2, TOCT 17516.1.

C.10 Mpasuna npuemkn Y3UT [o/KHbI YCTaHaBNMBATLCA B CTaHAapTax M TeXHU4YecKux ycnosusax na Y3UrN
KOHKPETHbIX Cepuii 1 TUMOB.

C.11 TMpuHATble B HacTosAWEM cTaHAapTe o6o3HaveHuUss YAT v Y30 (YCTPOMCTBO 3aLMTHOFO OTK/IOUEHWUS)
ABMIAKTCA NLEHTUUYHBLIMU.

C.12 W3roToBUTENbAO/MKEH FapaHTUPOBaTb COOTBETCTBMUE Y3V I TpeboBaHNSAM HaCTOSLLEr0 CTaHAAPTa, a Takxke
TexHMYecknx ycnosuii Ha Y3UI KOHKPETHbIX Cepuii U TUMOB NPW YCNOBUW COGMIOAEHUS MNpaBun 3aKcnayaTauum,
TPaHCNOPTMPOBAHUA W XPaHeHUs, yCTaHaB/MBaeMbIX TEXHUYECKMMU YCoBUAMU Ha Y3WI KOHKPETHbIX CEPUi n
TWMOB.

apaHTWliHbIA cpoK akcnayaTauun Y3UIM — HC MeHee ABYX [ieN CO [HA BBOAA B 3KCMyaTauuio, U yctaHasnu-
BAETCA B TEXHUYECKMX YCN0BUAX Ha Y3UIT KOHKPETHbIX Cepuii 1 TUMOB.
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