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Mpenovcnosue

Llenn n npuHuunel cTaHgapTu3auum B Poccuiickoli ®efepauyun yctaHoseHbl defiepanibHbiM 3aKOHOM OT
27 nexkabps 2002 r. M3 184-93 «O TEXHNYECKOM perynimposaHunn», a npasuaa NpUMeHeHUs HaunoHaslbHbIX CTaH-
napToB Poccuiickoii depepaunm — FOCT P 1.0—2004 «CtaHgapTtusaums B Poccuiickoii ®egepauym. OCHOBHbIe
MOSIOXEHUs>»

CBefieHusi o cTaHgapTte

1MNOAMOTOBJ/IEH O6LecTBOM C OrpaHNYeHHOl 0TBETCTBEHHOCTLIO «BHW3nekTpoannapat» Ha ocHoBe
CO6CTBEHHOr0 ayTEHTUYHOIO NepeBoa Ha pyCcCKuid i3bik MeXAyHapoAHOro cTaHAapTa, yKkasaHHOro B MyHKTe 4

2BHECEH TexHnyeckum KoMuteToMm no ctaHgaptusaumm TK 331 «H13KoBO/IbTHaA KOMMyTaLOHHas anna-
paTypa v KOMM/IEKTHbIE YCTPONCTBA pacnpegeneHuns, 3almTbl, ynpaBaeHnus U CUrHannsaumnms

3YTBEPX/[EH VI BBEJIEH B JENCTBUE MMpukasom ®egepansHoro areHTcTea Poccuiickoii deaepatmm
N0 TEXHNYECKOMY perynmpoBaHunio n meTtposiorum oT 30 HosbpsA 2010 . Ne 710-cT

4 HacToAwwuii cTaHaapT ABNSeTCA MOAN(ULMPOBAHHLIM MO OTHOLLIEHUIO K MEXAYHapoAHOMY CTaHAapTy
M3K 60898-1:2003 (n3gaHue 1.2) «AnnapaTypa manorabapuTHas anekTpuyeckas. ABToMaTnyeckve BbikovaTe-
NN ANSA 3aLWNTbl OT CBEPXTOKOB GbITOBOIO M @Ha/I0MMYHOr0 HasHadyeHns. HacTb 1. ABToMaTnmyeckune Bblknouarenm
4ns nepeMeHHoro Toka» (IEC 60898-1:2003 «Electrical accessories — Circuit-breakers for overcurrent protection
for household and similar installations — Part 1: Circuit-breakers for a.c. operation»). NMpu aTom pa3gensl 1—9 n
npunoxeHnsa A — L NOHOCTbIO MAEHTWYHBI, & NpuioxeHue 1A [ONOMHAET ero ¢ y4eToM noTpebHocTel Haumo-
HabHOW 3KOHOMUKK Poccuiickoli ®eaepaLn n/nnm ocobeHHOCTeNn POCCUIACKO HaLMOHANIbHOW CTaHaapTM3aLmu.
Kpome Toro, go6asneHbl npunoxeHvie 6. B KOTOPOM B COOTBETCTBUN C PefepasibHbIM 3aKOHOM «TexXHUYeCcKuii
perniameHT 0 NoXapHol 6e30MacHOCTU» U3M0XeHbI TPe6oBaHNS NOXapHOI 6e30MNacHOCTM K BbIKouaTensaM n Me-
TOAbI UCNbITaHWIA; Npunoxexnne [B. yunTbiBatoLee TPe60BaHUS K BbIK/THOYATESM, OCHALLEHHbIM HE3aBUCUMbIM
pacuenutenem unn MogyeM AMCTaHLMOHHOrO OTK/IIUEHWS, a Takke npunoxenus [ co cBegeHNsMU 0 COOTBET-
CTBUW CCbIIOYHBIX HALMOHabHBIX CTAHAAPTOB MexyHapoaHbIM cTaHAapTam, 1 1/l co cBegeHnaMU 0 MexyHa-
POAHbIX CTaHAapTaXx, Ha KOTOpPble UMEIOTCS CCbINIKM B HACTOSALLEM CTaHAAPTE M KOTOpbIe He BBEJEHbI B KayecTse
HaLMoHaNbHbIX CTaHAapTOB B Poccuiickoi defepaLn unm B ka4ecTBe MeXrocy4apCTBeHHbIX CTaH4apToB, Aeii-
CTBYIOLLMX Ha TeppuTopun Poccuiickoii efepaunn, Uamn He UMeroT 3KBYBaIEHTHOW 3aMeHbI.

Pa3nen «HopmaTtuBHble CCbINKM» U3/I0XEH B COOTBETCTBUM C TpeboBaHusmu MTOCT P 1.5—2004.

5 B3AMEH TOCT P 50345-99

NHhopmaums 06 n3sMeHeHnsIX K Hac T osLLeMy CTaHfap Ty ny6mkyeTCa B eXerofHo nsgasaeMom nHdop-
MaLMOHHOM yKasaTene «HaunoHasbHble CTaHAapThl», @ TeKCT U3MEeHEeHW 1 NoNpPaBoK — B €XeMeCAYHO
nsgasaeMbIx MHADOPMaLIMOHHBIX YKa3aTensax «HaunoHanbHble cTaHgapThi». B cnyyae nepecmoTpa (3aMeHbl)
UM 0TMeHbl HACTOALWEro cTaHAapTa cooTBe TCTBYOLEee yBegoMIeHne 6yfeT ony6IMKoBaHO B eXXemMecsay-
HO V3faBaeMoM MHOPMaLMOHHOM YKasaTene «HaunoHanbHble cTaHaapThi». CoOTBeTCTBYyOLWas MHop-
Mauus. yBejOMMIEHVE U TeKCT bl pasMeLLaln T ca Takke B MH(OpPMaLoHHO cMCTeMe 06LLero nosib3oBaHns —
Ha odhmumansHoM caiiTe defjlepa/lbHOro areHTCTBa N0 TEeXHUYECKOMYperyimpoBaHunio ¥ MeTpPOosiIornm B ceTu
MHTepHeT

©CTaHgapTuHgopm, 2011

HacTosLwwnii cTaH4apT He MOXET GbITb MOJIHOCTHIO UM YACTUYHO BOCTIPOU3BELEH, TPXKMPOBAH M pacnpo-
CTpaHeH B kayecTBe o(hULManbHOTO 13aaHusa 6e3 paspellernst ®efepasibHOro areHTCTBa No TeXHUYECKoMy pery-
JIMPOBAHUIO U METPOSIOTUN
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BeBeneHune

3a/jaumn, OCHOBHbIE MPVHLMMBI U NpaBuia NpoBeAeHna paboT no cTaHAapTusaunm B Pocecuiickoin depepa-
Lumn ycTaHoBneHbl PefiepasnibHbiM 3aKOHOM OT 27 gekabps 2002 1. N? 184-93 «O TEXHNMYECKOM peryimpoBaHum»,
a npaswna NpYMeHeHNUs HaLMoHaNbHbIX cTaHaapToB Poccuiickoli Pepepaummn — FOCT P 1.0—2004 «CtaHpap-
Tn3auus B Poccuiickoii ®egepaummn. OCHOBHbIE MOIOXEHUS».

HauuoHanbHbI cTaHaapT «Annapatypa ManorabaputHas anekTpuyeckas. ABToMaTtuyeckve Bblkaoyarenm
NS 3aWnTbl OT CBEPXTOKOB 6bITOBOIO U aHa/I0TMYHOTO Ha3HavyeHus. YacTb 1. ABToMatnyeckune Bbikaovarenm gns
nepeMeHHOro Toka» pa3paboTaH B Liensix Npsmoro npuMmeHeHns M3K 60898-1—2003. nsgaHvie 1.2 aHanormyHoro
HavMeHOBaHWA C AONONMHEHUAMU.

CTaHaapT coAepXUT ayTEHTUYHBIV TEKCT MEXAyHapoAHOro cTaHaapTa M3K 60898-1—2003.

TpeboBaHuUA K BbiktOUaTENAM, MTPUMEHAEMbIM NPU NOCTOAAHHOM ¥ NEPEMEHHOM TOke, ciedyeT paccmaTpu-
BaTb COBMeCTHO ¢ TpeboBaHusamu MOCT P M3K 60898—2.

HacTtosiwmin cTaHgapT oTMeHsieT gelicTBytowmii ctaHgapT FOCT P 50345—99 (M3K 60898—95).






FOCT P 50345— 2010
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HAUWOHANBbHBIA CTAHAOAPT POCCUMNCKONM SGEALEPALUMN
Annapatypa masnorabaputHas anekTpuyeckas

ABTOMATUYECKWNE BbIKNTHOYATENW ANA 3AWNTLI OT CBEPXTOKOB BblITOBOIO
N AHANOTMYHOIO HASHAYEHWNA

YacTtb 1

ABTOMAaTMYeCcKne BblkaYaTesIn 419 NepeMeHHOro Toka

Electrical accessories. Circuit-breakers for overcurrent protection for household and simiar installations.
Part 1. Circuit-breakers for a.c. operation

[ata BBefeHns — 2012 — 01 — 01

1 O6nactb NPUMEHEHUA U Lefb

HacTtoawuii ctaHgapT pacnpocTpaHaeTcs Ha BO3AyLUHble aBTOMaTU4eckue Bbikiovarenm (ganee — Bblk-
noyarenn) AN nepeMeHHoro Toka 4aa paboTbl npu yactote 50 uam 60 'y Ha HOMUHaIbHOE HanpsXeHne (Mexay
dhazamu) He 60nee 440 B. HOMUHaNbHbIV TOK He 6051ee 125 A 1 HOMUHANbHYIO OTK/HOYAKLLYH0 CNOCOBHOCTbL He
6onee 25000 A.

OHV NpUrofHbl Ana pasbeAnHeHus.

CTaHgapT ycTaHaBnmBaeT TpeboBaHWA K BbIK/loYaTeNsiM, PaCCHATAHHbIM Ha HECKOJIbKO 3HaYeHWI HOMK-
HanbHOro TOKa NpwW ycn0BUM, YTO YCTPOICTBO nepexofa OT OAHOT0 HOMUHANBHOTO 3HAYeHUs Toka K Apyromy
HeA0CTYMHO NPU HOPMasIbHOM AKCMNyaTauun 1 3TOT Nepexos HeBO3MOXEH 6e3 NPUMEHEHNSA UHCTPYMEHTA.

Mo BO3MOXHOCTU OH corniacyeTcs ¢ TpeboBaHusamu, cogepxaluymuca s FOCTP 50030.2.

Bbik/touaTenn npegHasHayeHbl 4719 3aluTbl OT CBEPXTOKOB 3/1€KTPOYCTAHOBOK B 34aHUAX Y aHa/I0TMYHbIX
yCTaHOBOK. OHM paccunTaHbl Ha UCMO/Ib30BaHNe HeobyUYeHHbIMM CeLnasibHO NII0AbMU 1 HE HYXAatTca B 06C/y-
XUBaHUN.

BbikntouaTteny npefHasHaveHbl 418 NPUMEHEHUS B OKPYXatoLL el cpefie Co CTeNeHbH0 3arpA3HeHns 2.

CornacHo HacTosLemMy CTaHAapTy BbIK/OYATE N, KPOME TeX, HTO paccunTaHbl Ha HOMUHa/IbHOE HamnpshKe-
Hve 120 unm 120/240 B (cm. Tabnaudy 1), npurogHel 418 NpUMeHeHus B cuctemax IT npu ycnosuu cobnogeHmns
umu TpebosaHuini TOCTP 50571.9.

Ta6nuuya 1— MNpeanoyTUTebHble 3HAYEHUS HOMUHANBHOTO HaMpsHXXeHUs

HomMuHanbHOE HomMmuHanbHoe
HanpsxeHue HanpsaxeHue
BbiknioyaTtens CeTb NUTaHUS BblkaloyaTens Bbikouatens. B BblkMoyaTens. B
ana cuctem Ha 230. AN cuCcTeM Ha
30/400. 400 B 120/240 240 B
OpHocpasHasn (Mexay hasoii u HeliTpanblo um
mMexay dasamm) 230 —_
TpexdasHasa (4eTblpexnpoBogHas) 230 —
O/ HOMOJOCHbI OpHodhasHas (Mexay hasoli 1 3a3eMneHHbIM
LeHTpasibHbIM MPOBOAHUKOM MAN Mexay dasoil n
HeWTpasnbio) 120
OpHohbasHaa (Mexay pas3oil n HeliTpasnblo)
nnn TpexdasHas (AN Tpex OAHOMNOMOCHbIX BblK-
niovartenein) (Tpex- Wan YeTbipexnpoBoAHas) 230/400 -

MN3paHve ouynansHoe
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OkoH4aHue Ta6nuubl 1

HomuHanbHoe
HanpsxeHue HanpsxeHue
Boiknouartens CeTb NUTAHUS BblKNKUaTENN Bbiknloyatens. B. Bbiknloyatena. B.
Ans cuctem Ha 230. ANs cucTem Ha
30/400 400 B 120/240. 240 B
OpHohasHas (Mexay hasoit n HeikTpasnbio
nnu mexay tasamm) 230 -
o OpHodasHan (mex, asamu 400 240
[BYyXNOMOCHbIN AHO® ( Ay & )
OpHohasHana (TpexnpoBogHas Mexay da-
3amm) — 120/240
TpexdasHaa (4eTbipexnpoBogHas) 230 —
TpexnontocHbIi TpexdasHas (Tpex- UAn 4eTbipexnpoBofa-
Has) 400 240
YeTbipexnosoCHbI TpexdasHas (4eTblpexnpoBogHas) 400 —

MpumeyaHnsa

1 Mo FOCT 29322 cTaH4apTM30BaHO 3HaYeHuWe ceTeBOro HanpsxeHus 230/400 B. 3To 3HavyeHue [0/KHO
nocTeneHHo 3amMeHuTb 3HadveHus 220/380 B n 240/415 B.

2 YKa3aHHble B HacToslwemM cTaHaapte 3HadveHus 230 unum 400 B moryT 6bITb NpuHATHI Kak 220 nnm 240 B.
380 vnm 415 B COOTBETCTBEHHO.

3 YKa3aHHble B HacTosllleM cTaHfapTe 3HaveHus 120 wnu 120/240 B moryT 6biTb NpuHATHI Kak 100 wnu
100/200 B cOOTBETCTBEHHO.

HacToswwwin ctaHaapT He pacnpocTpaHAeTCs Ha BbIK/IYaTenu:

- NpeAHa3HaveHHble 415 3almnThl ABUraTenei;

- TOK yCTaBKW KOTOPbIX perynnpyeTcs cpeAcTsamu, AOCTYNHbIMU 4715 NoTpebuTens.

[na BbiknoyaTeneli co cteneHbio 3awuThl Bbiwe YyeM IP20 no FOCT 14254. ncnosib3yeMbix B MecTax ¢
XXECTKMMM YCNOBUSAMY OKpyXatoLlei cpefbl (Hanpumep, ¢ Ype3MepHOU BIAXHOCTbIO, C/IMLLIKOM BbICOKOM MAn
HW3KOW TemMnepaTypoii, C OTIOXEHUAMY MblSIN) U B ONACHBIX YCNOBUAX (Hanpumep, B3pbIBOOMNACHBIX), MOXET No-
TpeboBaTbCcsi 0c06ast KOHCTPYKLYUSA.

TpeboBaHWA K BbIKIHOYATENSAM, NPUMEHSEMbIM NPW MOCTOAHHOM W MEPEMEHHOM TOKe, W3/10XKEHbI B
FOCT P M3K 60898.2.

JononHutenbHble Tpe60BaHNA NPeSbABNSAIOTCA K BbIK/IOUATENAM, UMEIOLLMM YCTPONCTBA 3aLlUTHOTO OT-
KKYeHUst. ynpasnsiemsle guchdepeHumanbHbiM Tokom, no FTOCTP51327.1, TOCTP51327.2.1nFOCTP 51327.2.2.

WHCTPYKUMSt N0 KOOPAMHALMK BbIKNOYaTENel B YyCNOBUAX KOPOTKOTO 3aMblKaHUsA € APYTM YCTPONCTBOM
3alLMTbl OT KOPOTKOTO 3amblkaHusa (Y3K3) npuegeHa B npunoxeHuu D.

MpumeyaHuns

1 B 6oniee XecTKnX YCNOBUAX NepeHanpskeHuini cnegyeT NPUMEHATb BblKIlOYATENN, COOTBETCTBYIOWME APYTUM
ctaHgaptam (Hanpumep, FOCT P 50030.1).

2 B ycnosusix okpyxawolieii cpefbl ¢ 60/1ee BbICOKOV CTeNeHblo 3arpsasHeHus cnefgyet NpUMeHATb 060104KN C
COOTBETCTBYIOLLEN CTEMEHbIO 3aALUTHI.

3 BblkntoyaTenn, Ha KOTOpble pacnpocTpaHaeTca HacTOALWMWA cTaHgapT, MOryT 6biTb MPUMEHeHbl AN 3aluTbl OT
3M1EKTPUYECKMX YAapOB NPU aBapusax B 3aBUCUMOCTU OT UX XapakTepUCTUK pacLenieHns N TEXHUYECKUX XapakTepucTmk
YCTaHOBKM.

B HacTosilem cTaHAapTe nprvBeeHsl Bce TpeboBaHus, cCO6M04eHNe KOTOPbIX JO/MKHO 06ecneymnTb cooT-
BETCTBME pabounm xapakTepucTkam, Heo6Xo4MMbIM A5 BbIK/IKOYATENER COTTacHO TUMNOBbIM UCTbITAHUAM.
B Hem copepxatcs Takke Tpe6oBaHUs, OTHOCALLMECS K UCMIbITAHUSIM U METOAaM UCTbITaHWIA, He06X0AMble
Ans obecneyeHns BOCMPON3BOAVMOCTY pe3y/ibTaToB UCTbITaHWIA.
HacToswmii ctTaHgapT ycTaHaBMBaeT:
a) XapaKTepuCTUKK BbIKtoYaTenei;
b) yCOBYS, KOTOPbIM JO/XHbI OTBEYATH BbIK/TOYATEIN OTHOCUTE/LHO:
1) paboTbl ¥ NOBEAEHNA B HOPMaSIbHBIX YCI0BUAX IKCMyaTauum,
2) paboTbl U NOBELEHNA NPY Neperpyskax:
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3) paboThbl ¥ NOBEAEHNSA NPU KOPOTKUX 3aMblKaHUAX 4,0 HOMUHaNbHON HanbonbLuel oTkoYatoLweii cno-
cobHoCTY:
4) 3NeKTPON30/IALUNOHHbLIX CBOICTB;
C) MCMbITaHWsA, NpeAHa3HavYeHHble 415 NOATBEPXAEHNA COOTBETCTBUS TEXHNYECKUM TpeboBaHUAM, 1 MeTo-
[bl. KOTOPBIMU CrielyeT NPOBOANTL 3TW UCMbITAHUS;
d) AaHHble, MapkMpyeMble Ha BbIKloYaTensx;
€) LMK/Ibl UCMbITaHUiA 1 uncno 06pasLoB Ana cepTUUKaLMOHHbIX UCMbITaHWiA (cM. npunoxexune C);
0 KOOpAMHALMIO B YC/TOBUAX KOPOTKOTO 3aMblKaHUs € APYrMM YCTPONCTBOM 3aLLUTbl OT KOPOTKOTO 3aMblKa-
HuA (Y3K3), BKIOYEHHBIM B OAHY Lienb C BbiKoyaTenem (CM. npunoxexune D);
[1) KOHTPOJIbHbIE UCMbITAHUSA, NPOBOANMbBIE HA K&XXA0M BbIK/H0OHATENE B LIEN1SIX BbIABNEHUA HEA0MYCTUMbIX
OTK/IOHEHWIT B MaTepuanax uivm npon3BoACcTBe, CNOCO6HbIX HAPYLLUNTL 6e30MacHOCTb U3Aennii (CM. npunoxexue I).

2 HopMmaTuBHbIE CCbISIKM

B HacToAlWeM cTaHgapTe UCMo/b30BaHbl HOPMaTMBHbIE CCbIJIKW HA Clefylolne cTaHfapThbl:

FOCTP 50030.1 — 2007 (M3K 60947-1:2004) AnnapaTypa pacnpegefnieHns n ynpasneHus HU3KoBoibT -
Hasa. YacTb 1. O6wume TpeboBaHns

FOCTP 50030.2— 2010 (M3K 60947-2:2006) AnnapaTypa pacnpegeneHuns uyrnpasneHns HU3KoBoIbT -
Haa. YacTb 2. ABTOMaTHNYeCKme BblKNoyaTenu

FOCTP 50030.5.1 — 2005 (M3K 60947-5-1:2003) AnnapaTypa pacnpefeneHus n ynpasieHns HU3KoBO/1b-
THadA. YacTb 5. AnnapaThbl M KOMMY T auMoHHbIE 3/IeMeH T bl Lieneii ynpasneHus. Masa 1 3nekTpomexaHnyec-
Kne annapaTbl Ans uenel ynpasneHus

FTOCTP 50571 (Bce yacTu) IneKTPOyCTaHOBKMN 3faHnii

FOCT P 50571.3 — 2009 (M3K 60364-4-41:2005) 3neKTpPOyCTaHOBK/ HU3KOBO/MbTHble. YacTb 4-41.
TpebosaHus No obecneveHnio 6e30NacHOCTW. 3awnTa 0T NOPaKEHUS 3/1EKT PUUECKUM T OKOM

FOCT P 50571.9 — 94 (M3K 364-4-473 — 77) 9neKTpoycTaHOBKU 3faHuii. YacTb 4. TpeboBaHusa no
obecneueHunto 6esonacHocT . MNpUMeHeHre Mep 3alUTbl OT CBEPXTOKOB

FOCTP 51327.1 — 2010 (M3K61009-1 — 2006) BbikntoyaTenu aBToMaTH4eckue, ynpasnsemMble gud-
hBpPBHUMANbHBIM TOKOM, 661 TOBOIO M aHA/IOMMYHOI 0 Ha3HaYeHVs CO BCTPOEHHON 3aLU T O OT CBBPX TOKOB.
YacTb 1 O6wme TpeboBaHUsi U METO/bI UCTbITaHWUIA

FOCTP 51327.2.1 — 99 (M3K 61009-2-1 — 91) BbikntoyaTeNM asTomMaTHYeckme, ynpasnsembie gud-
hepeHumanbHbIM TOKOM, 6bITOBOI0 M @aHa/IOMMYHOT0 Ha3HaYeHUA Co BCTPOEHHO 3alUyT O 0T CBEPX T OKOB.
YacTb 2-1. MNprMeHAeMOCTb OCHOBHbIX >1OpMKABAT. (hyHKLMOHANbHO HE3aBUCALLUM OT HamnpsXXeHns ceTu

FOCTP 51327.2.2— 99 (M3K61009-2-2— 91) BblkntoyaTenv asTomaTuHieckme, ynpasnsemble aud-
hepeHumanbHbIM TOKOM, ObITOBOI0 M @aHaIOMMYHOT0 Ha3HaYeHUA Co BCTPOEHHOM 3aLMT O 0T CBEPX T OKOB.
YacTb 2-2. MpuMeHAeMOCTb OCHOBHbIX HOPM KAB/T. dyHKUMOHAIBbHO 3aBUCALLMM OT HaNpsXXeHUs ceTu

FOCTP 51701 — 2000 (M3K61545— 96) CoefMHUTENbHblE yCTPONCTBA. YCTpoicTBa AN Npucoesm-
HEHUs1 alOMUHNEBbIX MPOBOAHMKOB K 3aXUMam 13 11060ro MaTepuana n MefHbIX MPOBOAHNKOB K 3axkuMam 13
antoMUHMeBbIX cnnasoB. O6Le TpeboBaHNA UMeTOfbl UCMbITaHWi

FOCTP 52161.1 — 2004 (M3K60335-1:2001) Be3onacHOCTb ObINOBbLIX M aHAOTNYHbIX 3N1EKT PUYECKMX
npuéopos. YacTb 1.06wWune TpeboBaHNs

FOCTP M3K60227-1 — 2009 Kabenu c NONVBUHUAXTOPUAHOW N301ALMEN HA HOMUHATTBIIOB HaNpsXKeHne
[0 450/750 B BkntounTensHo. YacTb 1. Obwue TpebosaHus

FTOCTP M3K60898.2— 2006 BbikntioyaTennasTomMaTMHyecKkme /14 3amTbl 0T CBBPXTOKOB 3/1€KTPO-
yCTaHOBOK 6bITOBOI0 M @aHaI0MMYHOI 0 Ha3HaueHns. YacTb 2. BbiknlouaTen aBTomMmaTuYeckue Ans nepeMeH-
HOrO M MOCTOSHHOIO TOKa

FTOCTPM3K61210— 99 YcTpoiicTBa NPUCOEANHUTE/bHbIE. 3aXNMbI NJIOCKME ObICTPOCOEANHAEMBIO
[ONA MeHbIX 3N1eKT PUYECKUX NPOBOAHUKOB. TpebosaHna 6e3onacHOCTM

FOCT 14254 — 96 (M3OK529 — 89) CTeneHu 3awmThl, 0becneunBaemble ob6onoukamu (kog IP)

FOCT 15150 — 69 MaluunHbl, Npnbopbl 1 Apyrue TexHUYeckue usgenus. VIcnonHeHna ans pasinyHblX
KNMMaTMYecknx paioHoB. KaTeropuu, ycnoBus akcnayaTauuy, XpaHeHnsa v TpaHCnopTMPOBaH/sA B 4acTu
BO3elCTB/A KTMMaTn4ecknx hak TOPOB BHeLLHel cpejpbl

FOCT 15543.1 — 89 U3genusa anekTpoTexHuyeckme. O6Lme TpeboBaHNs B YaCTU CTONKOCTU K KIMMa-
TWNYECKMM BHELLHUM BO3AeNCT BYOLWMM chakTopam
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FOCT 16504 — 81 CucTema rocyfapcTBeHHbIX UCMbITaHui NPoAyKLUMN. VICbITaHust h KOHTPO/b Kave-
cTBanpoaykunn. OCHOBHbIE TEePMUHBI U OnpeaeneHns

FOCT 16962.1 — 89 (M3K 68-2-1 — 74) N3aenus anekTpoTexHnyeckne. MeTofbl UCNbITaHWii Ha yCT Olf-
YMBOCT b K KTUMATWNYECKMM BHELLHVM BO3[eiCcTBYOLWMM dhakTopam

FOCT 16962.2— 90 V3genus anBKTpontoxHuyeckne. MeT oAbl UCNbITaHUii Ha CTOWKOCTb K MeXaHuyec-
KM BHELLHWUM BO34eNCT BYOLLMM DakTopam

FOCT 17516.1 — 90 M3genus anekTpoTexHuyeckne. O6Lme TpeboBaHMsA B YHacTU CTOWKOCTHU K Mexa-
HUYECKMM BHELLIHMM BO3AelCT BYOLLMM thak Topam

FOCT 18620— 86 WV3genus anekTpoTexHnyeckne. Mapkuposka

FOCT 23216 — 78 3aenmaanekTpoTexHUYeckne. XpaHeHue, TpaHCnopTupoBaHe, BpeMeHHas NnpoTu-
BOKOPPO3MOHHAsA 3aLyTa, ynakoska. ObLume Tpe6oBaHUa 1 MeT oAbl UCMbITaHwui

FOCT 24622 — 91 (MCO 2039-2 — 87) lNMnacTmacckl. OnpegenexHve TBepaocTU. TBepaocTb No Pok-
Benny

FOCT 24682 — 81 M3genusa anekTpoTexHnyeckme. ObLLme TexHuyeckne TpeboBaHWsA B Yac T CTOMKO-
CTW K BO3AENCTBUIO CNeLnanbHbiX cpes,

FOCT 24683 — 81 V3genusa anekTpoTexHnyeckne. MeT oAbl KOHTPO/A CTONKOCTU K BO3LEACTBUIO
cneunanbHbIx cpef

FOCT 25874 — 83 AnnapaTypa pajvmoanekTPOoHHAasA, 3N1eKTPOHHAsA U 3/1leKTPOTexXHNYeckKas. YCnoBHble
YHKLUMOHabHbIE 0603HaYeHNS

FOCT27473— 87(M3K 112— 79) MaTepuasbl 3NeKTPON30NsALMOHHbIE TBepable. MeTof onpesenerHus
CPaBHUTE/IbHOI 0 ¥ KOHT POJIbHOT 0 MHAEKCOB T PEKNHIOCT OMKOCT Y BO B/IaXKHOV cpefie

FOCT 27483 — 87 (M3K695-2-1 — 80) VcnbITaHWsA Ha NoXapoonacHoCThb. MeTogbl ucnbliTaHui. Mcnbl-
TaHus Harpe Toli NPOBOJIOKOA

FOCT28779— 90 (M3K 707 — 81) MaTepvanbl 371eKTPOM30/ALMOHHbIE TBepable. MeToabl onpeaene-
HWSA BOCNIaMeHAEMOC T NOJ, BO3Ae/CTBUEM NCTOUYHMKA 3aXKUTaHUs

FOCT29322 — 92 (M3K38 — 83) CTaHgapTHble HaNpsHXeHus

NMpumeuyaHue — lMNpyu NONb30BAHUN HACTOAWMUM CTaHAAPTOM Liesecoo6pasHo NPoBepuTh AeicTBue
CCbINIOYHBIX CTaHAapnioB 1 KnaccunkaTopoB B MHGOPMALMOHHON cucTeme o6LLero Nob3oBaHUsa — Ha oduumanb-
HOM caiiTe defepasbHOro areHTCTBa N0 TEXHUYECKOMY PEFYNMPOBAHNI0 Y METPONOrUM B ceTW NHTEpPHET uam
Nno eXerofHo M3gaBaemMoMy MH(OPMALMOHHOMY yKasaTento «HauMoHaNbHble CTaHAapPThl», KOTOpbIi ony6anKoBaH
N0 COCTOSIHMI0 HA 1siHBaps TeKyLWero roga, u no COOTBETCTBYWLNM EXEMECSYHO N3aBaEMbIM NH(OPMALNOHHBIM
yKasaTensm, ony6/IMKOBaHHbIM B TeKyLeM rogy. ECnv CCbiNIOYHbI CTaHAapT 3aMeHeH (M3MeHeH), TO Npu Nosb30-
BaHUM HACTOSLWMM CTaHAApPTOM cnejyeT PYKOBOACTBOBATbLCA 3aMeHSOWMUM (M3MEHEHHbIM) cTaHgapToM. Ecnu
CCbI/IOYHbIA CTaHAapT OTMeHeH 6e3 3aMeHbl, TO NOJIOXKEHNE, B KOTOPOM AaHa CCbl/IKa HA HEero, NpUMeHsieTCs B
yacTW, He 3aTparusawlleii 3Ty CCbiky.

3 TepMUHbI U onpepeneHns

B HacTosilwem cTaHfapTe NnpYMeHeHbl TepMuHbl No M3K 60050 [1], B ToM uncne cnefyowme TepMUHbI C
COOTBETCTBYHOLUMY ONpeaeeHUAMN.
3.1 Annaparthbl

3.1.1 koMmMyTaumnoHHbIA annapart (switching device): AnnapaT, npegHasHauYeHHbIN AN BKIHOYEHUS Ui
OTK/TIOYEHUNS TOKA B OAHOW 1M 6onee 3NeKTPUYeCcKnX Lensix.
(M3C 441-14-01]

3.1.2 MexaHunuyecknii KoMMyTaLMoHHbIV annapat (mechanical switching device): KommyTauMOHHbI
annapat, npegHasHauyeHHbIli 418 3aMblkaHUA W pa3MblkaHUA OAHOW Wnv Gonee anekTpuyeckux uenen c
MOMOLLIbIO pa3beUHAEMbIX KOHTaKTOB.

[M3C 441-14-02]

3.1.3 nnaBkuit npegoxpaHutens (fuse): KomMmyTaunoHHbI annapart, KOTopblli BCeACTBUe pacniasse-
HWS OAHOr0 UM 6onee cneynanbHO CNPOEKTUPOBAHHBIX U KannbpoBaHHbIX 3/1EMEHTOB pasMblkaeT Lenb, B
KOTOPYI OH BK/IOYEH, W OTK/HOHAET TOK. KOrAa TOT NPEeBbIaeT 3ajaHHy0 BENUYMHY B TEYEHUE J0CTaTOYHOrO
BpEMEH!.

[M3C 441-18-01]
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3.1.4 aBTOMaTMYeCKNii BbiktoyaTenb (MexaHuveckuii) (circuit-breaker (mechanical): MexaHuyeckuii
KOMMYTaLMOHHbIA annapart, CocO6HbIA BKYaTh, NPOBOAUTL U OTK/IOYATb TOKM B HOPMaslbHOM COCTOSHUM
Lienu, a Takke BK/YaTb, NPOBOAWTL B TeHeHMe 3alaHHOTO BPEMEHU 1 aBTOMATUYECKM OTK/I0YATb TOKM B ykasaH-
HOM aHOMaslbHOM COCTOSIHUM Lieniu, HanpyMep TOKWM KOPOTKOTO 3aMblKaHUs.

(M3C 441-14-20]

3.1.5 aBTOMaTUYeCKuiA Bbik/toyaTesib BTbiYHOro Tuna (plug-in circuit-breaker): ABTomatnyeckuii Bbik-
noyaTenb C O4HUM WY HECKOJTBKMU LUTbIPEBLIMU BbiBOAAMMU (CM. 3.3.20). npeHa3HauyeHHbIN A8 NpUMEHEHNS
C COOTBETCTBYIOLLMM YCTPOINCTBOM /15 LUTENCENBHOMO COEANHEHUS.

3.2 O6wune TepMuHbI

3.2.1 cBepxToK (overcurrent): JIl060i TOK. MpeBbIIALLINA HOMUHABHBINA.
[M3C 441-11-06)

3.2.2 Tok neperpy3ku (overload current): CBEPXTOK B 3/1EKTPUUECKM HE MOBPEXAEHHO Lenu.

MpumeyaHune — [lOCTAaTOYHO A/INTENbHDBIA TOK NEPErpY3ki MOXET NPUBECTU K NOBPEXAEHUIO.

3.2.3 TOK KOPOTKOro 3ambikaHusa (short-circuit current): CBepPXTOK. 06yCMOB/EHHbIA 3aMblkaHWEM C
HWYTOXHO MasibiM MOJTHBIM CONPOTUB/IEHNEM MEX/Y TOUKAMM, KOTOPbIe B HOPMaslbHbIX YCI0BUSX KCMyaTaLmum
[OMXHbI UMETb pasHbIi NoTeHUuan.

[M3C 441-14-07]

MprvMeyaHue — TOK KOPOTKOTO 3aMbIKaHNA MOXET SBUTLCS PE3Y/IbTATOM MOBPEXAEHUS WM HEMPaBWU/IbHOTO
COeVHEHNS.

3.2.4 rnaBHas uenb (aBTOMAaTMYECKOro Bbikntoyatensa) [main circuit (of a circuit-breaker)]: CoBokyn-
HOCTb BCEX TOKOMPOBOAALLMX YacTeil aBTOMaTUUECKOr0 BbIK/KOYaTe s, BXOAALMX B Lienb, KOTOPYIO OH MpeaHas-
HayeH 3amblkaTb ¥ pa3mblKaThb.

3.2.5uenb ynpasneHusa (aBTomaTmyeckum BblkatovaTtenem) [control circuit (of a circuit-breaker)]: Lienb
(Kpome rnasHoI Lenw), NnpefHasHadeHHan 415 OCyLWeCTB/IEHUS 3aMblKaHUS UV pa3MblKaHVUA UM OcyLLecTBe-
HYs 06enx PYHKLM aBTOMAaTMYECKOro BblK/ouaTens.

3.2.6 BcnomoraTenbHas Lenb (aBToMaTnyeckoro BblkntovaTtens) [auxiliary circuit (of a circuit-breaker)]:
COBOKYMHOCTb TOKOMPOBOAALLMX YacTell aBTOMATUYECKOro BblK/loYaTeNs, npefHasHauyeHHbIX 419 BKIIOYEHNs B
Lienb, KPOME rNaBHO Lenu 1 Leny ynpasieHns aBTOMaTUYeCcKoro BbIK/oYaTens.

3.2.7 nontc (aBToMaTnyeckoro BbikatovaTens) [pole (of a circuit-breaker)]: Yactb aBTOMaTnyeckoro
BbIK/IIOYATENSA, CBA3AHHASA UCK/TIOUUTE/IbHO C OJHUM 3/IEKTPUYECKN He3aBMCUMbIM TOKONPOBOAALLMM NyTeM rnas-
HOM Llenun 1 nMeroLwas KOHTaKTbl, NpeAHa3HauYeHHble A/18 3aMblKaHWsA 1 pasmblKaHWsA [1aBHOM Lienu, 1 He BK0-
yalolas afnemMeHTbl, NpefHasHaveHHble A1 MOHTaxa 1 onepmMpoBaHnsa BCEMU NOJIOCaMU.

3.2.7.1 3awmweHHbli nontoc (protected pole): Montoc, OCHALLEHHbI MaKCUMasibHbIM pacLienuTenem Toka
(cm. 3.3.6).

3.2.7.2 He3awmweHHbIN nontoc (unprotected pole): Montoc, He OCHALLEHHbI MakCMMasibHbIM pacuenuTe-
nem Toka (cM. 3.3.6). HO B OCTa/IbHOM CMOCOGHbIV (DYHKLMOHNPOBATb TaK Xe. Kak 3alLWLLeHHbIA NOC TOro Xe
aBTOMAaTUYECKOTO BbIK/HOYaTe .

MpumeyaHunsna

1 Bo 1cnosHeHvie 3Toro TpeboBaHNs He3alLMLLIEHHbIA MOJIOC MOXKET METb TaKyto e KOHCTPYKLMIO, KaK OfuH win
60nee 3alyLLEHHbIX MO/OCOB, U OCOBYH0 KOHCTPYKLMIO.

2 Ecrm oTKMo4aroLwas CnocobHOCTb HEe3aLLMLLIEHHOMO MOJCa UHasi, Yem OAHOro Uin 6osiee 3aLLMLLEHHBIX MOSo-
COB. 3TO [I0/DKHO ObITb OTOBOPEHO W3rOTOBUTENEM.

3.2.7.3 oTk/04aoWmii HenTpanbHbI nontoc (switched neutral pole): Montoc, NpeAHa3HaYeHHBbIA TONBKO
NS OTKTHYEHUS HEATPa/IbHOTO NMPOBOAHMKA W He MpefHa3HAYeHHbI AN OTKIHYEHUSI TOKOB KOPOTKOTO 3aMbl-
KaHus.

3.2.8 3amkHyTOe nonoxeHue (closed position): MNMonoxexHne, B KOTOPOM 06ecnevBaeTcs 3a4aHHas He-
NpepbIBHOCTb [/1aBHON Lieny aBTOMaTNYeCKOro BbIK/oYaTenNs.

3.2.9 pa3oMKHyTOe nosnoxeHune (open position): MNMonoxeHne, B KOTOPOM 06ecneymBaeTCs 3afaHHbli 3a-
30p MexXay PasoMKHYTbIMW KOHTaKTamu B [/1aBHOV Lieny aBTOMATUYECKOro BbIK/IloUaTens.
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3.2.10 TemmnopaTypa BO3ayxa

3.2.10.1 TemnepaTypa okpyxatwLero so3gyxa (ambient air temperature): OnpefeneHHas B npeanu-
CaHHbIX YCMIOBUSIX TEMMNepaTtypa Bo34yxa, OKpyXXatoLlero aBToMmaTniecknii BolkouaTe b (4719 aBTOMaTUYeCKo-
ro BblK/IHO4aTeNs, 3aKNi04eHHOro B 060/104Ky, 3TO Temrnepartypa Bo3ayxa BHe 060/104kK).

(M3C 441-11-13]

3.2.10.2 KOHTpO/ibHasA Temnopartypa (reference ambientair temperature): Temnepartypa OKpyXXatoLero
BO3/4yXa, NPy KOTOPOI YCTaHAB/INBAIOT BPEMS-TOKOBbIE XapaKTePUCTUKU.

3.2.11 cpabatbiBaHue (operation): MNMepexoA 04HOTO UK 6onee NOABWXHBIX KOHTAKTOB 13 PA30OMKHYTOr0
B 3aMKHYTO€E No/oXeHne n Hao6opoT.

MpumMmeyaHune — [nA ycTaHOBNEHUS pasnMumsa cpabaTtbiBaHWe Nog Harpyskol (Hanpumep, BKIKOYEHWE Wn

OTK/II0YEeHMe Toka) 0603HauYaeT KOMMyTauuo, a 6e3 Harpysku (Hanpumep, 3aMblkaHue WM pas3MblkaHue uenu 6e3
TOKa) — MexaHuyeckoe cpabaTbiBaHue.

3.2.12 umkn onepupoBaHusa (operating cycle): NocnenosaTebHOCTb NEPEXOAOB U3 OAHOTO MOJIOXKEHUSA B
[Apyroe ¢ BO3BpaTOM B Ha4a/lbHOE NOJIOXKEHUE.

3.2.13 nocnepoBatenbLHOCTL cpabaTbiBaHmii (operation sequence): MocnegoBaTeIbHOCTb 3a4aHHbIX
onepupoBaHNii C ykasaHHbLIMU HTEpPBAIaMU BPEMEHN.
(M3C 441-16-03]

3.2.14 NPOAO/IKUTENBHbINA pexum (uninterrupted duty): Pexum, Npy KOTOPOM rN1aBHble KOHTaKTbl aBToMa-
TUYECKOTO BbIK/THOUaTe 11 OCTATCA 3aMKHYTbIMU, HEMNPEPbLIBHO NPOBOAA YCTAHOBUBLLUIACA TOK B TeYeHWe f4/11-
Te/IbHOro BpeMeHu (Hefensamm, MecsauaMmu nam gaxe rogammu).

3.3 KOHCTPYKLUMNOHHbIE 3/1EMEHTbI

331 rnaBHbIN KOHTaKT (Main contact): KOHTaKT, BKMOYEHHbIN B r/1aBHYI0 LieNb aBTOMaTNYECKOTO BbIK/H0-
yaTens v npefHasHavyeHHbIN 19 NPOBEAEHUS B 3aMKHYTOM MOJIOKEHUW TOKa r/1aBHOW Lenw.

3.3.2 gyroracuTenbHblil KOHTAKT (arcing contact): KoHTaKT, Ha KOTOPOM NpeAnosiaraeTcsi BO3HUKHOBE-
HUe ayru.

MpumMeuyaHue — [iyroracuTesbHblii KOHTAKT MOXET BbINOJIHATH POJib [/TABHOTO KOHTAKTa, HO MOXeT
6bITb U OTAE/bHBIM KOHTAKTOM, CMPOEKTMPOBaHHbLIM Tak. UTO6bI Pa3MbIKATLCS MO3Xe, a 3aMblKaTbCs paHbLUe
[IpYroro KOHTaKTa, A/1s1 3aluUThl KOTOPOTO OH NPeAHA3HAYEH.

(M3C 441-15-08]

3.3.3 KOHTaKT ynpaBneHus (control contact): KoHTakT, BXoAsLWMI B Lienb ynNpas/ieHnss aBTOMaTU4eCcKoro
BbIK/OYATENA U MEXaHUYECKN NPUBOAUMBIV B lefiCTBME 3TUM aBTOMATUYECKUM BblktouaTenem.

3.3.4 BcnomoraTtenbHbIli KOHTAKT (auxiliary contact): KoHTakT, BxoAAWmi BO BCOMOraTesibHyHo Lenb
aBTOMaTMYeCKOro Bblk/ouaTens n MexaHnyeckn NpuBOAYMbINA B AeNCTBINE 3TUM Bbik/louaTenem (Hanpumep, 4ns
yKasaHusl MOSI0OKEHUS KOHTAKTOB).

3.3.5 pacuonuTtonb (release): YCTPOWCTBO, MEXAHNYECKM CBSAA3AHHOE C aBTOMATUYECKUM BbIK/KOYaTENEM
(1nn BCTPOEHHOE B HEro), KOTOpoe 0CBOGOXJaeT yAepxusatoLee yCTPOCTBO B MeXaHU3Me aBTOMaTUYeCcKoro
BbIK/TlOYATENS 1 BbI3bIBAET aBTOMATUYECKOE cpabaTtbiBaHue BbIKIouaTens.

3.3.6 MakcuMasbHbIA pacuennTenb Toka (overcurrent release): PacuenvTens, Bbi3biBatoLWnii cpabaTbl-
BaHVe aBTOMaTNYecKoro Bbik/touaTesisl, C BbIAEPXKON BpeMeHN unu 6e3 Hee. korga TOK B 3TOM pacuenutene
npesbIaeT 3a4aHHoe 3HaYeHve.

MpumeyaHune — B HEKOTOPLIX C/iyyanx 3aTa BeIMUMHA MOXET 3aBUCETb OT CKOPOCTU HapacTaHus Tora.

3.3.7 MaKkcumanbHbIl pacuennTenb Toka c 06paTHO-3aBUCMMOW BblAepPXKol BpeMeHu (inverse time-
delay overcurrentrelease): MakcumaribHbIi pacueniTenb Toka, cpabaTbiBalowuii Noce BbIAEPXKMN BPEMEHU, Ha-
Xoasuiecst B06paTHON 3aBMCMMOCTH OT 3HAYEHWSI CBEPXTOKA.

MpumMmeuaHue — Takoii pacuennTenb MOXeT GbiTb CIPOEKTUPOBAH Tak. YTOGblI BblAepXKa BPEMEHU npu
BbICOKMX 3HAYEHUSIX CBEPXTOKA AOCTUrana onpefesieHHOT0 MUHUMASIbHOTO 3HAYEHUSI.

b
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3.3.8 MakcumanbHbIi pacuenuTens Toka npsamoro gelicteus (direct overcurrent release): Makcumanb-
HbIli pacuenuTenb Toka, cpadaTbiBatoLLMii HeNocpeACTBEHHO OT NPOTEKAOLLEero Toka B rNaBHON Lienn aBTomaTtu-
YeCKoro BbIKto4aTesns.

3.3.9 pacuenutenb neperpysku (overload release): MakcumasbHbI pacuenuTenb Toka, NpegHa3HauveH-
HbIli 4151 3alMThI OT Neperpy3ok.

3.3.10 TokonpoBsoasLasa yacTtb (conductive part): HacTb, cnocobHas NpoBOAMTb TOK. HO He 06a3aTefIbHO
npefHa3HaveHHasa 418 NPOBeAEHNS TOKa B HOPMasibHbIX YCI0BUAX aKCnayaTaLmn.

3.3.11 oTKkpbITaa TokonposoAsLasn YyacTb (exposed conductive part): TOkonpoBoAALLasA YacTb, OTKPbITas
AN NPUKOCHOBEHWSA U B HOPMAJIbHbIX YCIOBUAX 3KCNyaTauum He Haxoasawasncs nog, HanpspkeHneM, Ho kotopast
MOXET OKa3aTbCs NOA HaNPsHXKeHNeM B aBapuitHbIX YCI0BUAX.

NMpumeyaHune — TUNNYHBIE OTKPLITbIE TOKONPOBOASALLMNE YACTU — CTEHKN METANIMYECKUX 060/104€eK, MeTan-
NINYeckne pyykn ynpasfieHus u T. n.

3.3.12 BbIBOJ, (terminal): TokonpoBoAALLaa YacTb annaparta, NnpegHasHavyeHHas A5 3/1eKTPUYECKoro co-
eMHEHNS C BHELLHUMM Lienamu.

3.3.13 pe3b60Boii BbIBOS, (Screw-type terminal): BbiBog Ansa npucoefmHeHns v 0TcoeAnHEHNS NPOBOAHW-
Ka N pasbeMHOro coeguHeHns Mexay coboii ABYX UM HECKONbKMX MPOBOAHUKOB, OCYLLECTBASAEMOrO NPSAMo
WM KOCBEHHO BUHTaMu Uav raiikamv nio6oro tuna.

3.3.14 cton6uathbiii BbIBOA (pillar terminal): Pe3b60Boii BbIBOA, B KOTOPOM NMPOBOAHMK BBOAUTCSA B OTBEP-
CTvie UM NONOCTb U 3aKMMaAeTCA OAHUM U 6onee BUHTaMU. [laBneHne 3axmma MoXeT nepefaBaTbCcs Henocpes-
CTBEHHO BYHTOM WM Yepe3 NMPOMEXYTOUHbIV 3aKVMHBbIA 3/1eMEHT, NPUKUMaeMbIi BUHTOM.

MpumeyaHune — MNpumepbl cToN6YaTbIX BbIBOAOB NpeAcTaBieHbl Ha pucyHke F.1 (npunoxeHue F).

3.3.15 BuHTOBOI BbIBOA (Screw terminal): Pe3b60BO BbIBOA, B KOTOPOM MPOBOAHMK 3aXMMAETCSA NO4
ro/I0BKOI BUHTA. [laBNeHne 3axuma nepegaeTcst HeNnocpeACTBEHHO rO/I0BKOM BUHTA UM YEPO3 NPOMEXYTOUHbIIA
3/1IEMEHT TuNa Waiibbl, 32XMMHOI NNACTUHBI UM YCTPOICTBA, NPEeNATCTBYOLLErNO BbiCKa/lb3bIBaHWKO NPOBOAHNMKA.

MpumeyaHune — lMpumepbl BUHTOBbIX BbIBOAOB NPeACTaBeHbl Ha pucyHke F.2 (npunoxexue F).

3.3.16 6onToBoli BbIBOA (stud terminal): Pe3b60Boii BbIBOA, B KOTOPOM MPOBOAHUK 3aXKMMaeTcs nog rai-
KOW. 3aXNMHOe faBneHre MOXeT nepesaBaTbCs OT raiikv COOTBETCTBYHOLLE KOHhUrypaLum nnm 4epes npomexy-
TOYHbIIi 3NeMeHT TUna Wwaiitbl, 3aXMMHO NAACTUHLI MW YCTPOCTBA, NPENATCTBYIOLWETO BbiCKa/Ib3bIBAHWIO NPO-
BOJHMKA.

MpumeyaHue — lNpumepbl 60TOBLIX BLIBOLOB NPeACTaB/eHbl Ha pucyHke F.2 (npunoxexue F).

3.3.17 nnactuHyaThlii BbIBOg (saddle terminal): Pe3b60B0ii BbIBOA, B KOTOPOM MPOBOAHMK 3aXNMaETCA
noj, U30rHYTOM NNacTUHOW ABYMS UM 60s1ee BUHTaAMU UK Taiikamu.

MpumeyaHune — Mpumepbl NNACTUHYATBIX BbIBOAOB NpeACTaB/eHbl Ha pucyHke F.3 (npunoxeHuve F).

3.3.18 BbIBO A5 KabenbHbIX HakoHe4YHUKoB 1 wuH (lug terminal): BUHTOBOI Uy 601TOBOI BbIBOA,
npefHasHauYeHHbI 415 3a0KMMa HaKOHEeYHMKa UW LWKHBI C MOMOLLbIO BUHTA WX raliki.

MpumeyaHune — MNprMepbl BbIBOLOB 4151 Kabe/IbHbIX HAKOHEYHWKOB W LUWH NpeAcTaBfeHbl Ha pucyHke F.4
(npunoxexne F).

3.3.19 6e3pe3b60BOI BbIBOS (Screwless terminal): BbiBog 415t NpUcCOeAVHEHNSA Y NOC/IEAYHOLLEr0 0TCO-
eiHEeHNS 04HOr0 NPOBOAHUKA NN Pa3bEMHOT0 COeMHEHNS MexXay coboi ABYX Un 6051ee NPOBOAHNKOB, OCY-
LLIeCTB/IAEMOro NPAMO W/IM KOCBEHHO NPYXMHAMU, KITMHBbAMW, 3KCLIEHTPUKaMK, KOHycamu 1 T. N. 6e3 cneunasbHol
NOAroTOBKY NPOBOAHNMKA, 3a UCK/OYEHNEM YAaNeHNs N30NALUN.

3.3.20 wTbipeBoil BbiBOA (plug-in terminal): BbiBoa, anekTpuyeckoe NpucoeguHeHne N 0TCoeAnHEHNE
KOTOPOro ocyLlecTBnseTcs 6e3 nepemelleHns NPOBOAHVKOB COOTBETCTBYIOLLEN Lienw.

MpucoegmHeHne ocylecTBnaeTca 6e3 UCMONb30BaHNA MHCTPYMEHTa 1 obecrneumnBaeTcs ynpyrocTbio He-
NOABWKHbIX W/WN NOABWXKHbIX YacTel n/mnm npyxxnHamu.

3.3.21 camoHape3awwuii BUHT (tapping screw): ByHT, N3rOoTOB/IEHHbIV U3 MaTepuana c 60n1ee BbICOKUM
conpoTuBneHnem fedopmaLmn 1 BCTaBseMblii NOCPeACTBOM BPaLLEHNS B OTBEPCTUE, BbINO/IHEHHOE B MaTepua-
Ne C MeHbLUUM COMpOTMBEHNem aedopmaLuu.

BVHT nmeeT KoHMYeckyto pesbby, T. €. C yMeHbLUeHeM gnameTpa pe3bbbl Ha KOHLE BUHTA.

Pe3bba npu BBUHUMBAHUW HAfEXHO (hOPMYyeTCs TOJIbKO MOC/e Yncna 060poToB, NPEeBbIAOLLLENO YUCIO
BUTKOB pe3b0Obl HA KOHNYECKOM y4acTKe.
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3.3.22 camoHapes3awwuin hopmyownini BUHT (thread-forming tapping screw): CamoHape3atoLuii BUHT C
HenpepbIBHOV pe3b60oii, He NpefHa3HavYeHHbIN ANA yAaneHns matepvana n3 0TBEpPCTUs.

MpumeuaHue — MNpumep camoHapesawLero PoPMyIOLLEro BUHTA NPEACTaBNeH Ha pucyHke 1

3.3.23 camoHapesaLwuin poxywuii BUHT (thread-cutting tapping screw): CamoHape3satoLuii BUHT C He-
npepbIBHOI pe3b6oii, NpegHasHauYeHHbIN NS yaaneHns Matepmana n3 0TBEPCTYS.

MpumeyaHne — lMpumep camoHapesaloLWwero pexyLwero BUHTa NpeAcTaB/ieH Ha pUCYHKe 2.
3.4 YcnoBusa onepupoBaHus

3.4.1 3ambikaHue (closing operation). MepeBoA KOHTAKTOB BbIK/IOYATENSA U3 PA30MKHYTOrO MOSIOXEHNS B
3aMKHYTOE.

3.4.2 pa3mbikaHue (opening operation): MNepeBoj, KOHTAKTOB BbIK/OYATESA U3 3aMKHYTOIO MOJSIOXKEHNS B
pa3oMKHyTOE.

3.4.3 py4yHOe ynpasneHue npu Hanuuymmn 3asucumoro npusoga (dependent manual operation): ¥Yn-
paBfieHVe NCKTYMTENBHO NyTEM NPAMOro NPUAoXeHUs h3nMYecKoin SHepruy onepartopa, OT KOTOPOIi 3aBUCUT
CKOPOCTb 1 CU1a ONepupoBaHus.

(M3C 441-16-13]

3.4.4 py4yHOe ynpaB/ieHue nNpu HaAnu4yuu npueofa HesaBucumoro geiictems (independent manual
operation): OnepupoBaHue 3a CHeT IHEPrnun onepaTopa, HaKoMNIEHHOV B MeXaHn3Me, Npu KOTOPOI CKOPOCTb U
cuna, pa3BnBaemMble MeXaHN3MOM, He 3aBUCAT OT eCTBKA onepaTopa.

(M3C 441-16-16]

3.4.5 aBTOMaTNYECKU BbIK/IlDUATENb CO CBO6OAHLIM pacuenneHnem (trip-free circuit-breaker): Bbik-
ntoyatenb. NOABWKHbIE KOHTAKTbl KOTOPOro BO3BPALLAIOTCA B PA30OMKHYTOE MOJIOXKEHUE N OCTAlOTCA B HEM. KOrAa

onepauna aBToMatnvyeckoro pasmMmblkaHUA Ha4YnMHaeTCsA nocsie Havdaslia onepaunn 3aMmblkaHUA, Aaxke eC/i COXpaHs-
eTCA KOMaHAa Ha 3aMblkaHue.

MpumeuaHne — Ytobbl 0b6ecneunBasiocb MOMHOE OTK/IOYEHNE TOKa, KOTOPbIV MOT Gbl BK/OUYUTLCS, MOXET
noTpeboBaTbLC MIHOBEHHOE [OCTWDKEHME KOHTaKTaMM 3aMKHYTOrO MOJIOXEHMS.

3.5 Xapakrtepuctuueckue napameTpbl
Mpw OTCYTCTBUM APYTMX YKa3aHWIA BCe 3HAUYEHUS TOKa M HANPSXXeHWs AeiCTByoLme.
351 HOMUHaNbHOe 3HayeHue (rated value): YkazaHHOe 3HauyeHue Nioboro xapakrepmcTnyeckoro napa-

meTpa, onpegensiowiee paboumne ycriosusl. A KOTOPbIX CNPOEKTUPOBAH 1 MOCTPOEH aBTOMATUYECKUI BbIK/TIO-
yaTesb.

3.5.2 0Xunaaemblil TOK (Lenn N NPUMEHUTENBHO K aBTOMaTMUYeCKOMY BblkntoyaTento) (prospective
current (of a circuit, and with respectto a circuit-breaker)): Tok. KoTopbIli npoTekas 6bl B LLenu, ecsin 6bl Kaxapli
nostoc BblKAUaTe s 6bi/1 3aMeHeH NPOBOAHVKOM C HUUTOXHO MasibiM COMPOTUB/IEHNEM.

(M3C 441-17-01]

MpumeuyaHune — Oxugaemblii TOK MOXHO KBaMDULMPOBATb rak Xe. kak (hakTUiecknii, Hanpumep oxugae-
MbIi TOK OTK/IIOYEHUS, OXMUAAEMbI/i NUKOBbLIA TOK.

3.5.3 oxmpgaemblil NTUKOBbLIN TOK (prospective peak current): MKoBoe 3HaYeHUE 0XMAAEMOro ToKa BO
BpeMsi NepexoAHoro nepnoAa nocse ero BO3HNKHOBEHWS.
(M3C 441-17-02]

MpumMmeyaHne — IT0 onpefesieHne NoApasyMeBaeT, UTO TOK BbIKIOYAETCA WAeaslbHbIM aBTOMATUYECKUM
BbIK/TIOUATE/IEM, T. €. C MIHOBEHHbIM NEePexofoM OT 6ECKOHEUHOrO K HY/1IeBOMY 3HAYEHMIO MOJSIHOMO COMPOTMBEHMUS. [lns
Leneii, B KOTOPbIX TOK FIOKET NPOXOAUTbL MO HECKO/IbKAM Pas3/iMyHbIM NyTAM, Hanpymep MHOroasHbIX Leneii, npegno-

naraeTcs TakKXxe, 4TO TOK BK/KH4YaeTCA OAHOBPEMEHHO BO BCeX MoJilocax, Aaxe ec/im paccmaTpuBaeTcs TOK TOJ/IbKO B
O4HOM noJsiroce.
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3.5.4 makcumanbHbIl OXuAaeMbli NMKOBBIA TOK (LLenn nepeMeHHOro Toka) (maximum prospective
peak current (of an a.c. circuit)): Oxugaemblii NMKOBbIM TOK, BO3HMKAOLLMIA B MOMEHT, 06YCNoBMBaOLWuii ero
HanbosbLLee 3HAYEHME.

(M3C 441-17-04]

NMpumMmeyaHune — B MHOTONOMOCHOM aBTOMATUYECKOM BblK/lOYaTene, BXOASLWEM B MHOrogasHyto Lenb,
MaKcUMasbHblii OXUAAEMbIA NUXOBbLIA TOK OTHOCUTCS TONbLKO K OAHOMY MOJIOCY.

3.5.5 Hanbonbwasna BKAYaOLWas 1 oTKAYaKwLwas cnocobHocTb (short-circuit (making and breaking)
capacity): NepemMeHHas cocTaBnAoLLaA 0XMAAEMOro TOKa, BblpaXeHHas ero AeiCTBYILWMM 3Ha4YeHNeM, KOTo-
pylo BbIKNOYATENb AOHKEH BK/IOYATH, NPOBOANTL B TEYEHNE BPEMEHMN OTK/IIOYEHUS 1 OTKIYaTh B 3a4aHHbIX
YCNOBUSAX.

3.5.5.1 npegensHas HanbobLlasa oTkAYalLas cnocobHocTb (uttimate short-circuit breaking capacity):
OTKN0YaloLWas cnocobHOCTb, A5 KOTOPOW NpeAnucaHHble YC0BUSA, COOTBETCTBYIOLLME YKa3aHHOMY LUKy MC-
MbITaHWA, He NpeAycMaTpruBaloT CNoCcOBHOCTM BbIK/KOYATE A MPOBOANTL B TEUEHME YCIOBHOTO BPEMEHM TOK. paB-
HbIiA 0.85 TOKa MepacLieneHus.

3.5.5.2 pabouas Hanbonblasa oTkYakLWwasa cnocobHocTh (service short-circuit breaking capacity):
OTKN0YaloLWwas cnocobHOCTb, 4715 KOTOPOW NpeAnucaHHble YCI0BUS, COOTBETCTBYIOLLME YKa3aHHOMY LUKy MC-
NbITaHWA. NpeAycMaTprBaloT CMOCOGHOCTL BbIKNOYATENSA NPOBOAMTL B TEUEHWE YCIOBHOTO BPEMEHW TOK. PaBHbIiA
0.85 Toka nepacuenneHus.

3.5.6 ToKk oTKtOYeHUs (breaking current): Tok B NotoCe BbIKIIOUYATENS B MOMEHT BO3HUKHOBEHUS AyTrn Npu
OTK/THOUEHUN.

3.5.7 HanpsxeHue Ao BkAUYeHUA (applied voltage): HanpsbkeHne mexay BbiBOAaMU NO/OCA BblKOYa-
Tensa HenocpeACTBEHHO Nepes BKIOUYEHNEM TOKa.

MpumeyaHune — [laHHoe onpefesieHne OTHOCUTCA K OAHOMONOCHOMY BbiKNtoyaTento. B MHOronosntocHom
BblktovaTesie HanpsXxeHue 00 BKAKYEeHUA — HanpsxeHue Mexay BXOAHbIMW BbiBOAaMU annaparta.

3.5.8 BoccTaHaB/MBawLeecsi HanpshxeHue (recovery voltage): HanpsbkeHve, NOsIBASIOLLEECS HA Bbl-
BOZlax NoIK0Ca aBTOMATUYECKOTO BbIK/IOUATE/IS NOCAE OTKOUYEHNS TOKa.
(M3C 441-17-25]

MpumevyaHnsa

1 laHHOE HanpshkeHWe MOXHO paccMaTpuBaTtb Ha MPOTSXKEHUWU ABYX MOCNefoBaTesibHbIX UHTePBasoB BPEMEHMU,
Ha NepBOM W3 KOTOPbIX HanpsXXeHue nepexofHoe, a Ha nocnefywweM BTOPOM — HanpshXeHWe MpPOMbILLIIEHHON
4acToThl.

2 laHHOB onpejefieHne OTHOCUTCA K OAHOMOJIIOCHOMY BbIK/TlOUaTe 0. [11a MHOTONOIIOCHOTO BbIK/IOYaTENs — 3TO
HanpshXeHne Mex/jy BXOAHbIMW BbiBOAAMW annaparta.

3.5.8.1 nepexoHOE BOCCTaHABMMBAlOL eecs HanpseHue (transient recovery voltage): HanpsbkeHve
B MEPUOS, KOTa OHO HOCUT B 3HAUMTENBHOI CTENEHN NePeXoaHbIi XapakTep.
(M3C 441-17-26]

NMpumevyaHune — IT0 NepexofHOe HanNpPsXeHNe MOXeT ObiTb kone6aTeslbHbIM, U HekonebaTebHbIM. Un
UX KOMGUHALMedl B 3aBUCMMOCTU OT XapakTepucCTWK Lenu U BbiknovaTens. MNpyu 3TOM yUYMTbIBAKT CABUT HaNPsXKEHUS
HelTpanyu MHoroasHoW uenw.

3.5.8.2 Bo3BpaLlLatoLLeecs HanpsxxeHne NpoMbILWIEHHON YacToThl (power-frequency recovery voltage):
BosspalyatoLieecs HanpsKeHye nocsie NCYe3HOBEHNS NepPexoAHbIX MPOLEeCCOoB.
(M3C 441-17-27]

3.5.9 BpPOMSi pa3mblkaHus (opening time): Bpemsi, u13sMepeHHOe 0T MOMEHTA, KOrAa B BbiK/llouaTesie, Haxo-
ASLWEMCs B 3aMKHYTOM MOJIOKEHWUU, TOK B [/TaBHOI Lieny AoCTUraeT ypoBHs cpabaThbiBaHWUsi MAKCUMasIbHOTO pac-
LenuTens Toka, J0 MOMeHTa pa3beMHEHUS AyroracuTe NbHbIX KOHTAKTOB BO BCEX MOJHOCAX.

NMpumeuyaHne — Bpema pasmbikaHUs 06bIYHO HA3bIBAKT BPEMEHEM pPACLENIEHNS, XOTS, TOYHEE, Bpems
pacuensieHus OTHOCUTCH K UHTepBasy Mexfy HadyanibHblM MOMEHTOM pa3MblKaHUS W MOMEHTOM, KOr4a KomaHaa Ha
pasMblkaHue CTaHOBUTCA HeoBpaTUMOIA.
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3.5.10 Bpems ropeHus ayru

3.5.10.1 Bpems ropeHusa gyru B nontoce (arcing time of a pole): inTepsan Mexay MOMEHTOM nosisrie-
HWS YTV 1 MOMEHTOM OKOHYaTe/IbHOrO ralleHns Ayrv B 3TOM nostoce.
[M3C 441-17-37)

3.5.10.2 BpemMs ropeHus gyru B MHOTOMNOJIIOCHOM BbIkntoyaTtene (arcing time of a multipole circuit-
breaker): MHTepsan mexay MOMEHTOM NepPBOro NOSAB/IEHUS AyTY U MOMEHTOM OKOHYATE/IbHOTO ralleHuns ayr BO
BCEX MoJicax.

(M3C 441-17-38]

3.5.11 Bpems oTkNo4veHunn (break time): IHTepBan Mexay HayanoMm pasmblKaHusi BbIKOUaTeNs 1 KOHLOM
BPEMEHM ayru.

3.5.12 1 2t (uHTerpan Axoyns) (I 2 (Joule integral)): HTerpan kBagpaTa cusibl TOka NOAAHHOMY UHTEPBa-
Ny BpemeHun

12tu \Zi2dt.
o

3.5.13 xapakTtepucTtuka |2t BblkatoyYaTens (12t characteristic of a circuit-breaker): Kpusas, patowasn
MakcumasnibHoe 3HauveHue | 2t kak (hyHKLMIO OX1AaeMOro Toka B 3afjaHHbIX YC/IOBUAX SKCMlyaTaLmu.

3.5.14 xoopAnHauua Mexay nocnefosareslbHO COEAWHEHHbIMW annaparamu 3aliuTbl OT CBEPX-
TOKOB:

35.141 KOOpAMHAaL WA No CBEPXTOKY YCTPOUCTB 3alyUThl OT CBEPXTOKOB (Overcurrent protective co-
ordination of overcurrent protective devices): KoopguHauus AByX WM HECKONIbKMX YCTPOMCTB, COEANHEHHbIX
nocnefoBartesibHO, AN 06ecneyeHnss CeNeKTMBHOCTY NPU CBEPXTOKaX U/unv pe3epsBHOi 3awynThbl.

[FOCTP 50030.1, nyHKT 2.5.22]

3.5.14.2 cenekTMBHOCTb N0 cBOpXTOKaM (overcurrent discrimination). KoopguHauus pabounx xapakre-
PUCTVK ABYX U/ HECKObKMX YCTPOWCTB /19 3aLUMUTbI OT CBEPXTOKOB C TAKMM PacyeToMm, 4Tobbl B C/lyyae BO3-
HUKHOBEHWS! CBEPXTOKOB B Npeeniax ykasaHHOro gvanasoHa cpabatbiBasio TObKO YCTPOWCTBO, NpefHa3HaueH-
HOe /19 ONepupoBaHus B JaHHOM AuanasoHe, a npoyune He cpabatbiBany.

(M3C 441-17-15]

3.5.14.3 pesepBHas 3awuTa (back-up protection): KoopanHaLmsi No cBEpXTokam [ByX YCTPOWCTB A1
3aLWTbl OT CBOPXTOKA. COEAMHEHHbIX NOCcNefoBaTeslbHO, Korga 3alMTHOe YCTPOWCTBO, PacnooXeHHoe, Kak
npasw/o, HO He 0653aTesIbHO Ha BXOAHOW CTOPOHE, OCYLLeCTBASET 3alyMTy OT CBEPXTOKa C MOMOLLbIO uv 6e3
MOMOLLM BTOPOrO 3aLLMTHOrO YCTPOMCTBA M NpeAoXpaHaeT noc/eAHee OT Ype3MEPHO Harpysku.

[TOCTP 50030.1. nyHKT 2.5.24]

3.5.14.4 nonHas cenekTnBHOCTH (total discrimination (total selectivity)]: CenekTMBHOCTb NO CBEPXTOKaM,
Koraa npuv nocsefoBaTe/lsHOM COeAVHEHMM BYX annapaToB A5 3aluTbl OT CBEPXTOKOB annapar, pacnoso-
YKEHHbI CO CTOPOHbI Harpy3ku, OCyLLLeCTBASET 3aliMTy OT CBEPXTOKa 6€3 cpabaTbiBaHUSA BTOPOro 3alUTHOIO
annapara.

[TOCTP 50030.2. nyHKT 2.17.2]

3.5.14.5yacTnyHasa cenekTMBHOCTb (partial discrimination (partial selectivity)): CenekTmBHOCTb No CBEPX-
TOKaM. Korga npu nocniefoBaTeslbHOM COeUHEHUN ABYX annapartos A/14 3aliMTbl OT CBEPXTOKOB annapar, pac-
MOIOXEHHBI CO CTOPOHbI HArpy3KuW, OCyLLeCTBSET 3aLlnTy 40 ONpeAe/ieHHOro ypoBHS CBepxToka 6e3 cpaba-
TbIBaHNA BTOPOTO 3aLMTHOro annaparta.

[FOCTP 50030.2. nyHKT 2.17.3]

3.5.14.6 npogenbHbIil TOK cenekTuBHocTu (/J (selectivity limit current (/t)): TokoBas KoopAnHaTa TOUKM
nepeceyeHnst BpeMA-TOKOBOW XxapakTepUCTVK/ B 30He HanbosbLUei 0TKvaloLLei cnoco6HOCTH 3alUTHOrO an-
napara Ha CTOpPOHe Harpysku ¢ NpeaayroBoii XxapakTepucTuKoin (41s npeAoxpaHnTens) v BpeMsi-TOKOBOI Xxapak-
TEPUCTUKOI pacuenuTens (419 aBTOMaTNYeCKOro BblktoyaTens) 4pyroro 3alumMTHOro annapara.
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MpeaenbHbIi TOK CENEKTUBHOCTU — 3TO Npefie/lbHoe 3HauYeHue Toka [cM. pucyHok D.1 (npunoxeHue D)):

- HVXKE KOTOPOro Mpu Ha/IMuMK ABYX MOC/EA0BATE/NIbHO COEAMHEHHbIX annapaTos 3almMTbl OT CBEPXTOKA
annapaT Co CTOPOHbI Harpy3ku ycresaeT 3aBepLUNTb NPOLIECC OTK/IIOUEHMS 10 TOTO, Kak ero HauHeT BTOpoit anna-
par (. e. CENneKTUBHOCTb 06eCNeYnBaeTcs);

- Bblle KOTOPOro Npy HaIMuUM ABYX NOC/Ief0BaTENIbHO COEAMHEHHbIX annaparoB 3aluTbl OT CBEpPXToKa
annapar co CTOPOHbI HarpysKky MOXeT He YCNeTb 3aBepLLUTL NPOLLECC OTK/HUEHNs 4,0 TOT0, Kak ero HauHeT BTOPOi
annapar (T. . CeNleKTUBHOCTb He 06ecrneynBaeTcs).

3.5.14.7 Tok koopauHaumu (/8) [take-over current (/8)]: TokoBasi kKOOpAMHATA TOUKM NepeceyeHns BpemMs-
TOKOBbIX XapaKTepUCTUK ABYX annapaToB 3aLuTbl OT CBEPXTOKOB.
[M3C 441-17-16]

NMpumeuvyaHune — Tok KOOPAUHALUM — 3TO TOKOBAs KOOpAMHATA TOYKU NepecevyeHus XxapakTepucTuk
«MaKCMMaslbHOe BPEMSl OTK/IIOUYEHMSt — TOK» [BYX annapaTtoB 3aliuTbl OT CBEPXTOKOE.

3.5.14.8 yC/I0BHbIi TOK KOPOTKOTO 3aMblKaHUsA (B LLeNW UM KOMMyTaLMOHHOM annaparte) (conditional
short-circuit current (of a circuitor a switching device)); Oxuaaemblii TOK. KOTOpPbIV LieMb UM KOMMYTaLMOHHbIA
annaparT, 3alWuLLeHHbI 3afaHHbIM YCTPONCTBOM A/151 3aLUTbl OT KOPOTKUX 3aMbIKaHWi, CNOCO6HbI Y4,0B/1ETBO-
pUTENbHO BbIAEPXKMBATbL B TEYEHUE BCErO BPEMEHM CcpabaTbiBaHUS 3aLLMTHOIO YCTPONCTBA B yKa3aHHbIX yCo-
BUSIX 3KCNlyaTaLumn 1 NoBegeHns.

[TOCTP 50030.1. nyHKT 2.5.29]

MpumevyaHuns

1 B HacTofilleM cTaHAapTe yCTPONCTBOM [A/18 3aljuTbl OT KOPOTKMX 3aMblKaHUI CAYXUT, Kak npasuio, aBTomaTu-
Yyeckuii Bblk/OYaTeNb WKW NAaBKWA NpeAoXpaHuTensb.

2 [laHHOe onpefeneHne otanyaeTcsa oT hopMynunposkn MIK 60050 (441-17-20) pacliMpeHnemM MOHATUA TOKOOT-

paHnuMBaloLLBro annapara A0 YCTPoCTBa A5 3aLNTbl OT KOPOTKUX 3aMblKaHWii, (OYHKLMS KOTOPOTO He CBOANTCS TONIbKO
K TOKOOTPAHWUYEHNIO.

3.5.14.9 HOMWHaNbHbI/ YC/IOBHBIA TOK KOPOTKOro 3ambikaHusa (/n<) (rated conditional short-circuit
current (/nc)); YkasaHHOE U3roToBUTENIEM 3HAUYEHMNE OXUAAEMOr0 TOKa, KOTOpPbI/ 3TOT annapar, OCHALLEHHbIi
npeaycMOTPEHHbIM U3rOTOBUTENEM YCTPOCTBOM 15 3alUTbl OT KOPOTKMX 3aMblKaHUiA, MOXeT y40B/1eTBOPY-
TeNbHO BblAEepXnBaThb B TeYeHWe BpeMeHN cpabaTbiBaHUsi 3TOr0 YCTPOWCTBA B YC/IOBUSAX UCTIbITAHUSA, OTOBOPEH-
HbIX B CTaHAAPTe Ha KOHKPETHbIV annapar.

[FOCTP 50030.1, nyHKT 4.3.6.4]

3.5.15 ycnoBHbIl TOK HepacuenneHus (/m) [conventional non-tripping current (MyHKT /,,)]; YcTaHoBneH-
Hoe 3HaueHune Toka, KOTOPbIi aBTOMAaTUYeCKWii Bblk/TlOYaTe b CNOCOOEH NPOBOANTDL, He cpabaTbiBas, B TeHeHue
3a1aHHOro (YC/T0BHOTO) BPEMEHW.

3.5.16 ycnoBHbI ToK pacuenneHnus (/,) (conventional tripping current (/,)): YcTaHOBNEeHHOe 3HaueHue
TOKa, KOTOPOE BbI3bIBAET cCpabaTbiBaHne aBTOMATNYECKOro BblktouaTes B TeueHne 3afaHHoro (yCri0BHOro) Bpe-
MEeHW.

3.5.17 Tok MTHOBEHHOTO pacuenneHus (instantaneous tripping current): MMHUManbHOE 3HAYEHNEe TOKa,
BbI3blBatOLLee aBTOMaTnyeckoe cpabartbiBaHue BblktouaTens 6e3 npegHaMepeHHON BblAEPXKN BPEMEHN.

3.6 OnpepeneHusn, Kacakwwmecsa KoopagnHaumm N3onaumnmn

3.6.1 koopanHauua nsonsaumu (insulation co-ordination): CoOTHOCUTE/IbHOCTb U30MALMOHHbIX XapakTe-
PUCTUK 3/1EKTPOO6OPYAOBaHMS, MpeanonaraeMoi MUKpocpe bl 1 BO3AENCTBYOLLNX (DaKTOPOB.
[M3K 60664-1. nyHkT 1.3.1] [2]

3.6.2 aKcnnyataynoHHoe HanpsixeHue (working voltage): Hanbonbluee gelicTBytolee 3HaueHe Ha-
NPsHKEHNS NEPEMEHHOTO UM HaMBOo/IbLIEe 3HAYEHMNE HaNPSHKEHUSI MOCTOSIHHOTO TOKA N0 KOHKPETHO M30/1ALMH,
KOTOpOE MOXEeT BO3HMKATb MNPV HOMUHA/TIbHOM HanpPsHKeHUW NATaHUS.

[M3K 60664-1, nyHKT 1.3.5]

MpumevaHnsn

1 MepexoaHble ABMEHUA HE YYUTLIBAIOT.
2 C y4yeTOM YC/OBUIl pa30OMKHYTOI LEenu U HOpMasibHbIX pabounx ycroBuii.
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3.6.3 nepeHanpsxeHune (overvoltage): /llo60e HanpsKeHVe, NMKOBOE 3HAYeHVe KOTOPOro npesbilaeT
NMMKOBOE 3HAaYeHNE MaKCMMasibHOro YCTaHOBMBLUEroCs HanpsXXeHns B HOPMasbHbIX paboynx yCroBusix.
(M3K 60664-1, nyHKT 1.3.7]

3.6.4 umnynbCHOe BblaepxuBaemoe HanpshxeHue (impulse withstand voltage): Hanbonbliee nukosoe
3HaYEeHNe MMNYIbCHOTO HaNPsHXXeHNa NpeAnMCcaHHoR hopMbI 1 MOSIAPHOCTK, He Bbi3biBaoLLLee Npobos B 3aAaH-
HbIX YC/TOBUSX.

(M3K 60664-1, nyHkT 1.3.8.1]

3.6.5 kaTeropus nepeHanpsxeHns (overvoltage category): Ynucno, xapakrepuaytoLlee ycnosus nepe-
XOZIHOTO NepeHanpsKeHNS.
(M3K 60664-1, nyHkT 1.3.10]

3.6.6 makpocpega (macro-environment): YcnoBus okpyxarolLLeii cpefpl NOMeLLeHNs U MecTa, B KOTo-
POM YCTaHOB/IEHO UMM IKCTTyaTMPYEeTCs 3/1eKTPO06opy0BaHme.
(M3K 60664-1, nyHkt 1.3.12.1]

3.6.7 mukpocpega (micro-environment): YcnoBusi cpefibl, HENOCPEACTBEHHO OKPYXatoleld n3onaumio,
KOTOPbIe, BYACTHOCTM, BJIUAIOT HA BE/IMUMHY PACCTOSIHWIA TOKa yTEUKY.
(M3K 60664-1. nyHkT 1.3.12.2]

3.6.8 3arpssHeHue (pollution): llo6oe gobaBneHe NHOPOAHbIX BELLECTB, TBEPAbIX, XUAKNX WU ra3006-
pasHbIX. KOTOPbIE MO/ Gbl YMEHbLUNTL 3/1eKTPUYECKYH0 NMPOYHOCTL U30SALMKN UIN ee NOBEPXHOCTHOE yAesbHoe
COMpPOTUB/IEHNE.

(M3K 60664-1, nyHkT 1.3.11]

3.6.9 cTeneHb 3arpA3HeHus (pollution degree): UncnoBas xapakrepucTvka npegnosaraemoro 3arpsisHe-
HWSA MUKpOCpesbl.
(M3K 60664-1, nyHkT 1.3.13]

NMpumeyaHune — CTeneHb 3arpsisBHEHNs, BO3AENCTBUIO KOTOPOTO NOABEPraeTcs annapat, MOXET OT/iM4aThbes
OT CTeNneHWn 3arpsi3HeHWs Makpocpefbl, B KOTOPOW yCTaHOB/IEH 3TOT annapaT, B pe3ynbTaTte 3aluThbl, o6ecneynBaemoii
060/104KOM, UM BHYTPEHHEro Harpesa, NPensTCTBYOLWEro abcopoLumyn UM KOHAEeHcauun Bnaru.

3.6.10 pasbeanHeHue (hyHkuums) (isolation (isolating function)): elicTBue, HanpaBneHHOEe Ha OTK/oYe-
HVe MUTaHus BCell YCTAHOBKM WW ee OTAENbHOW YacTu NyTeM OTAENEeHUS 3TOW yCTaHOBKM UK ee yacTu OT
N060ro NCTOYHYMKA 3/1EKTPUYECKON SHEPTMN N0 CO0bpaxeHnsaM 6e30nacHoCTu.

[FOCTP 50030.1, nyHKT 2.1.19]

3.6.11 nsonupytowmin npomexyTtok (isolating distance (of a pole of a mechanical switching device)):
Bo3ayLUHbI 3a30p MeXAY PA30MKHYTbIMM KOHTAaKTaMU, OTBEYaIOLLMiI1 Tpe6oBaHUSIM No 6e30NacHOCTY, NpeabsaB-
NSIEMbIM K pas3beMHEHUI0.

(M3C 441-17-35]

3.6.12 Bo3AyLWHbI 3a30p (clearance): KpaTuaiiliee paccTosiHWe NO BO3A4YXY MeXAy ABYMS TOKONPOBO-
OAWVMUY 4aCTAMU BAOMb JIMHUW HAVMEHbLLEH NPOTSXEHHOCTU MeXay 3TUMU TOKOBEAYLLMMU YacTAMM (CM. Npu-
noxexve B).

(M3C 441-17-31]

NMpumeuyaHune — MNpu onpegeneHnn Bo3yLWHOIO 3a30pa 40 AOCTYMHbIX YacTell 4OCTYMHY0 NOBEPXHOCTb
130nupytoLLeil 060/104KM cnefyeT cunTaTb NPOBOAsLLEN, Kak ecnin 6bl oHA 6Gbia NOKPbITA METANIMYECKOW (hoNbroi
Be3fe, rAe ee MOXHO KOCHYTbCS PYKOW WU CTaHAAPTHBIM WUCMbITATe/bHLIM NasblLeM, NPesCcTaBfeHHbIM Ha pUcCyHke 9.

12



FOCT P 50345—2010

3.6.13 paccTosiHue yTeuku (creepage distance): KpaTuaiillee paccTosiHue no noBepxXHOCTU N30MSLMOH-
HOTO MaTepuasa Mexay AByMsl TOKOMPOBOAALLMMM YacTMU (CM. NPUoXeHue B).
[M3C 151-03-37)

NMpumeyaHune — Mpu onpeaeneHnn paccTosiHUSE YTeUkn [0 AOCTYMHbIX YacTel AOCTYNHYH NMOBEPXHOCTb
n3onupyloleli 060104kM cnepyeT cunTaTb NPoOBOAALLEN, Kak ecnv 6bl OHa 6blsia MOKpbITa MeTannnyeckoin thonbroi
Be3fe, rAe €e MOXHO KOCHYTbCSl PYKOW WM CTaHAAPTHBIM UCMbITATe/IbHbIM NablLeM, NPefCTaBNeHHbIM Ha PUCYHKe 9.

4 Knaccudpmkaums

ABTOMaTUYECKME BbIK/IOHYATENN KNAcCUMLMPYIOT MO pAdy KpUTepHEB.

4.1 Yncno noscos:

- O[HOMNOJIOCHbIE:

- ABYXMOJIHOCHbIE C OAHUM 3aLlULLEHHbLIM MOJIFOCOM:

- ABYXNOJIOCHbIE C ABYMSA 3allULLEHHbIMW NOJIHOCaMU;

- TPEXNOJIKCHbIE C TPeMS 3alULLEHHbIMU NONCaMu;

- 4YeTbIPEXMNONIOCHbIE C TPEMS 3aLLULLLEHHBIMW NOOCaAMMU:

- YeTbIPEXMNONIOCHbIE C YETbIPbMSA 3alLULLEHHBIMW MOTOCaMU.
MpumeuyaHune — Monoc, He ABNSIOWMIACS 3aUULLEHHBIM, MOXET BbITb:

- HesawuweHHbIM (cMm. 3.2.7.2) nn6o

- KOMMYTUPYOLWMM HelTpans (cMm. 3.2.7.3).

4.2 3awnTa OT BHELWHNX BO34ENCTBUIA:

- 3aKPbITOr0 UCMOMHEHNS (He HYXAaKoLLMecs B COOTBETCTBYIOLL el 060/10uke);
- OTKPbITOrO UCMOJIHEHUS (419 NCNOIb30BaHWSA C COOTBETCTBYIOLLEl 060/104KONA).
4.3 Cnocob MoHTaxa:

- HACTEHHOro TUna;

-YTOMIEHHOIO TUNa,;

- NaHesIbHO-LMTOBOrO TMNa A5 yCTaHOBKM B pacnpefesiMTeNbHbIX Wwkadax.

MpumeuaHue — [aHHble TUNbl UCNONHEHUI MOTYT NpegHa3Ha4YaTbCsa A/18 YCTAHOBKM Ha peiikax.

4.4 Cnoco6 npucoeguHeHns:

4.4.1 no cnocoby KpenneHus;

- BbIK/IIOHATENN, 3/IEKTPUYECKOE NPUCOeJMHEHNE KOTOPbIX HE CBA3AHO C MEXaHNYeCKUMN KPENIEHUAMU;
- BbIK/IIOYaTENN, 31EKTPUYECKOE NPUCOeANHEHNE KOTOPbIX CBA3AHO C MEXaHUYEeCKUMU KpenaeHnsamu.

MpnumMmeyvyaHune — MNpumepamu nocrefHero Tuna ABNATCA: BTbIYHOWN TUN. 60TOBOW TUM. BBUHYMBAEMbIA TUM.
HekoTopble BblkNOYaTeNn MOryT 6biTb BTbIYHOTO UM 60NTOBOrO TWMNa TOMIbKO CO CTOPOHbI MUTaHWS, a BbIXOAHbIE
BbIBOAbI 0ObIYHO npurogHbl AnA npucoeguHeHnsa NpoBOAHUKOB.

4.4.2 no TNy BbIBOAOB:
- BbIK/lOYaTe M ¢ pe3b60BbIMY BbIBOAAMM A1 MELHbIX NPOBOLHNKOB;
- BbIK/IIOYaTe M ¢ 6e3pe3b60BbIMU BbIBOAAMM A1 MEAHbIX MTPOBOHVKOB.

NMpumeyaHune — TpeboBaHNA K BbIKIOYATENAM C BbIBOAAMW AAHHOTO TUNA NPUBEAEHbI B NPUNOXEHWUN J;
- BbIK/1lOYATENMN C NIOCKUMY BbIBOAAMM AN BGbICTPOro NPUCOEANHEHUSA MELHbIX MPOBOAHUKOB.
MpumeyaHune — TpeboBaHWsa K BblkoUYaTeIsIM C BbIBOJAMU AAHHOTO TUNa NpUBeAEHbI B NpuioxeHun K:
- BblK/1lO4aTem ¢ BbiIBOgamMun pe3|>6030ro Trna ana alloMMHUEBbLIX NPOBOAHUKOB.

NMpumeuyaHune — TpeboBaHUs K BbIKNOYATENAM C BbIBOJAMMW JAHHOTO TWNa — B CTaAUM PaCcCMOTPEHUS.

4.5 Tok MTHOBEHHOrO pacuensieHus (cm. 3.5.17):
-Tuna B;
-Tuna C;
-Tuna D.

MpunmeyvyaHne — Bbl60p KOHKPETHOro Tmna MoXeT 3aBUCeTb OT NnpaBu/l MOHTaXa.
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4.6 Xapakrepuctuka |2t
B gononHeHune k xapaktepuctuke P t,ykasaHHOI M3roToBUTeNEM, BbIK/IHOYATENN MOTYT KnaccuduumpoBaTb-
CS N0 UX Xapakrepuctuke | 2.

5 XapakTepucTukn aBTOMaTUYECKUX BblK/KOUaTesnei

5.1 MepeyeHb xapakTepucTuk

XapakTepucTuky BblkntouaTeneid 4o/MKHbI 6biTb BbIpaXeHb! CeAyoLWMN onpeaeneHnsaMu:

- yucno nonocos (cm. 4.1):

- 3aWMTa OT BHELWWHVX BO3AENCTBIUiA (CM. 4.2);

- cnoco6 mMoHTaxa (cMm. 4.3):

- cnocob npucoeamHeHus (cm. 4.4);

- 3Ha4YeHMe HOMVHa/IbHOTO paboyero HanpsXeHus (cm. 5.3.1):

- 3HaYeHMe HOMUHaNbHOro Toka (cMm. 5.3.2):

- 3Ha4YeHue HOMVHasIbHO YacToThbl (cM. 5.3.3);

- nanasoH TOKOB MTHOBEHHOro pacuensenus (cm. 4.5 n 5.3.5);

- 3HaYeHMe HOMUHasTbHOW HanbosbLUeli OTKIYarLWwen cnocobHocTn (cm. 5.3.4);

-xapaktepuctuka Pt (cm. 3.5.13);

- Knaccugoukaums no | 2 (cm. 4.6).

5.2 HoMuUHasbHble 3Ha4YeHus

5.2.1 HoMUHaNbHbIe HanpsXeHus

5.2.1.1 HomuHanbHoe pabouee Hanpshkexue (UO)

HomuHanbHoe pabouee HanpshkeHue (fasiee — HOMUHaIbHOE HanpsKeHue) Bblk/tovaTenss — yCTaHOB/EH-
HOE 13roToBUTENIEM 3HAUYEHNE HAaNPSXXEHNS, NPY KOTOPOM onpejesieHa paboTocnoco6HOCTL Bhikouarens (0co-
6EHHO MPY KOPOTKMX 3aMbIKaHUSIX).

MpumeuaHune — [lna OAHOrO 1 TOrO Xe BblkNOUaTENS MOXET OblTb YCTAHOBMIEHO HECKOIbKO 3HAYeHWi
HOMWHA/IbHOTO Hanps>XeHua M CoOOTBETCTBEHHO HECKOJ/1bKO 3Ha4YeHUn HoOMUHaNbHOW Hanbonblen 0TKmoqarou.|,e171 cno-
cobHoCTK.

5.2.1.2 HoMuHanbHoe HanpshxeHue nsonauuu (Y,

HomuHanbHoe HanpsKeHne N30/1ALMK BbiK/TlouaTens — 3T0 YCTaHOB/IEHHOE U3rOTOBUTE/IEM 3HaUYeHne Ha-
NPsHKEHNS. NPU KOTOPOM ONpeAenstoT UcnbiTaTelbHOe HanpshXeHne Npu UCNbITaHUM Ha 3/1EKTPUYECKY0 NPoY-
HOCTb U30M15LMUN U PACCTOSHUS YTEUKU.

Mpw oTCYTCTBUM APYTNX YKa3aHUii HOMUHaNbHOE HanpsXXeHne N30NsALUUn — 3T0 MakCMMasibHOe 3HaYeHve
HOMVHaJIbHOTO HaNpPsHKEHUs BbIKNtoYaTess. 3HavyeHne MakCMasibHOro HOMUHasIbHOTO HaNPSHKEHUSA He [0J/IHKHO
npeBsbIWaTh 3HaYeHN HOMUHAIbHOTO HAaNPSYKEHNS U30NSALUN.

5.2.1.3 HomuHanbHoe MMNybCcHOe BblAepxuBaemoe HanpshkeHue (U

HoMuHanbHoe MNybCHOE BblAEpXXMBaeMoe HanpshKeHne BbiK/IroYaTens f0/HKHO 6biTb PABHO MW NPEBbI-
LaTh CTaHJapTHbIE 3HAYEHUS HOMUHA/IbHOTO UMMY/IbCHOTO BbIAEPXMBAEMOrO HaMPSHXKEHWS, NPVBEAEHHbIE B Tab-
nnue 3.

5.2.2 HomuHanbHbI ToK (/)

YCTaHOB/EHHbIV N3roTOBUTENEM TOK. KOTOPbIA BbIK/OYaTES b CNOCOOEH NPOBOAUTL B NPOAO/IKUTENIBHOM
pexume (cMm. 3.2.14) npu yKaszaHHOW KOHTPOIbHON TemnepaTtype OKpyXatLero Bo3ayxa.

CTaHpapTHas KOHTpO/IbHaa TemnepaTtypa okpyxatoLero so3gyxa 30 BC. Ecniv nsa faHHoro BeikaoyarTens
ncnonb3yeTcsa Apyroe 3Ha4eHne KOHTPO/IbHOM TemnepaTypbl OKpYXXatoLero Bo3ayxa, Heo6Xxo4umo yunTbiBaTb ee
B/IMAAHME Ha 3aLMTy Kabenei 0T neperpysku, NOCKO/IbKY 3TO TOXE 3aBUCUT OT KOHTPOJIbHOM TeMnepaTypbl OKpyXa-
I0LLero BO3ayXa COr/laCHO MOHTaXHbIM Npasuiam.

MpumeuaHune — B kayecTBe KOHTPO/IbHON TemMnepaTtypbl ANs 3aWuTbl kabeneil oT neperpysok npuHaTa
Temnepatypa 25 *C cornacHo OCT P 50571.

5.2.3 HomuHanbHaga yactoTa

HoMuHanbHas YacToTa Bblk/tovaTe1si — 3TO MPOMbILLSIEHHANA YacTOTa, Ha KOTOPYIO paccynTaH Bblk/ao4a-
Te/1b U KOTOPOI COOTBETCTBYIOT 3HAUYEHMS APYTUX XapaKTepPUCTUK.

OpVH 1 TOT Xe BbIK/oHYaTelb MOXET GbITb pACCUMTAH HA HECKOJ/TbKO 3HAYEHMWA HOMUHA/BHO YacTOTbl.
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5.2.4 HomuHanbHas Haubonbllas oTkAKYarLWwas cnocobHocTb (/cn)

HoMuHanbHas Hambosblias OTKYaKLWas CnoCoO6HOCTL — 3TO 3HaUYEHWe NpeaeibHON HanbobLuel oT-
KnoyarLen cnocobHocTu (cm. 3.5.5.1), ykazaHHOe A1 BbIK/IloUYaTENS U3TOTOBUTENEM.

MpumMmeuaHune — BblkiouyaTtenb € ykazaHHO HOMUHA/IbHOW HanbonbLeli oTkIYaKLWweh cnocobHocTbo (/7]
MMeeT COOTBETCTBYHOLLYIO eii pabouyo HanbosbLUYH OTK/IYaKLLY0 CNOCO6HOCTL (/CGY) (cm. Tabnuuy 18).

5.3 CraHgapTHble U NpeanoyYTUTesibHble 3HaYeHns

5.3.1 MpepgnoyTuTenbHble 3HAYEHUA HOMUHAIBHOTO HanpsXeHus

K npegnoytuTenbHbIM 3Ha4EeHUAM HOMUHAIbHOTO HanpsiXxeHWs OTHOCAT 3HAYeHWs, Yka3aHHble B Tabnuue 1.

5.3.2 MpepnoyTuTeibHble 3HAYEHUA HOMUHA/IBHOTO TOKa

K npeanoytuTensbHbIM 3Ha4eHUAM HOMUHAIbHOTO TOKa OTHOCATCS:

6. 8. 10, 13.16. 20. 25. 32. 40. 50. 63. 80. 100, 125 A.

5.3.3 CTaHgapTHble 3HAaYeHUS HOMUHANbHOW 4acToThbl

CTaHfapTHbIMU 3HAYEHUSIMU HOMUHA/TBbHO YacToThl iBAsOTCA 50 1 60 .

5.3.4 CtaHfapTHble 3HAYEHNS HOMUHAaIbHOI HanboNblUen OTKNYaLW el cnocobHOCTH

5.3.4.1 CraHgapTHble 3HadeHusa o 10 000 A BKHOUNUTE/TbHO

CTaHAapTHLIMU 3HAYEHUAMU HOMUHAUTLHOI HanGobLUIER oTkIYatoLwelt cnocobHocTy o 10 000 A BkOUK-
TesbHO ABNATCA:

1500, 3000. 4500. 6000.10 000 A.

MpnmMmeyaHne — B HEKOTOPbLIX CTPaHax Takke cuuTaloT cTaHgapTHbIMU 3HavyeHua 1000, 2000. 2500. 5000,
7500 1 9000 A.

CooTBeTCTBYOLIME AMana3oHbl 3HAUYEHMNA KO3 PULIMEHTA MOLLLHOCTY NprBeAeHbI B 9.12.5.

5.3.4.2 3HayeHuns cs. 10 000 go 25 000 A BK/IOUMTESTBHO

[nsa 3HaveHunin ce. 10 000 A go 25 000 A BKIIOUNTENBHO NpegnouTuTeNbHbIM iBnseTcsa 20 000 A.

CooTBeTCTBYOLIME AMana3oHbl 3HAUYEHMNA KO3 PULIMEHTA MOLLLHOCTY NprBeAeHbI B 9.12.5.

5.3.5 CtaHgapTHble Anana3oHbl TOKOE MTHOBEHHOIO pacuenneHus

CraHpapTHble Anana3oHbl TOKOB MITHOBEHHOIO pacLensieHns npuBeAeHsl B Tabnvue 2.

Ta6nuya 2— [inanasoHbl TOKOB MIHOBEHHOTO pacLieneHns

Tun [OvanaszoH

B Cs. 3/, mpo 5/, Bkaou.
C » 5/, » 10/, »

D » 10/, » 201 h »

* B HEKOTOPbIX CAyyYasx MOryT Takke NpMMeHATbCA 3HavyeHusa go 50 /0.

5.3.6 CTaHAapTHble 3HaYeHUss HOMUHAIBHOTO UMMNYJIbCHOTO BbIAEPXMBAEMOro HanpshxeHus (LLTp)
B Tabnvue 3 nprBeAeHbl CTaHAaPTHbIE 3HAYEHWUS HOMUHATBHOTO UMY IbCHOTO BblAEPXMBAEMOT0 Hanpshke-
HUSA B KAUECTBE (PYHKLMN HOMUHA/ILHOTO HaNPsKEeHUs! 3/1eKTPOYCTAHOBKM.

Ta6nuya 3 — HOMUHANbHOE UMMY/bLCHOE BblAEPXWBAEMOe HanpsKeHWe B KauecTBe (PYHKLUM HOMUHAMBHOMO
HanpPsXXEeHUs1 3/1EKTPOYCTAHOBKM

HomuHasbHoe vmMnysibcHoe HomuHasibHoe HanpskeHue 3/71eKTpoyCTaHOBKU. 8
BblAepXVBaEMOe HanpskeHne OpHochasHasi cucTema ¢ 3a3eMsieHHON

TpexdhasHble cucTems! ~ -
pexc cpegHen Tadvkou

2,59 — 120/240b>
4,04 230/400. 250/440 120/240, 240e-

al 3HayeHns 3 1 5 kB COOTBETCTBEHHO MPUMEHSAIOT NPY NPOBEPKE W30MPYIOLLMX NPOMEXYTKOB Yepe3 pasoMm-
KHYTble KOHTaKTbl Ha BbicoTe 2000 M (cm. Tabnmupl 4 n 13).

w M3 npakTukn 3NeKTpoyCTaHOBOK B AMOHUM.

e 13 npakTkn an1eKTpoyCcTaHOBOK B cTpaHax CeBepHOW AMepuKN.

MpumevaHnsa
1 HanpspkeHus Ans UCnbiTaHUA U30nAuMKM cM. B Tabnuue 14.
2 HanpspkeHus AN UCNbITAHUS N30MUPYIOLLETr0 NPOMeXyTka Yepe3 pa3oMKHYTble KOHTakTbl CM. B Tabnuue 13.
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6 MapKkupoBKa 1 gpyrasi uHdpopmauus o6 nsgenuu

Kaxablii BbIkNOYaTE b JO/MKEH UMETb CTONKYIO MAapKMPOBKY C yKasaHueM CriefyloLWnX 4aHHbIX:

a) HauMeHOoBaHWe N3roTOBUTENS U TOPrOBbIl 3HaK:

b) 0603HaueHne TMNa, KaTanoxXHOro HoMepa UM HoMepa cepum;

C) HOMVHaJIbHOE (HOMUHAa/bHbIE) HanpsHXKeHNe (HanpsHKeHns);

d) HOMMHaNbHbIN TOK 6€3 CMMBOA «A» C NPeALLECTBYOLWMM 0603HAYEHNEM TUNA XapaKTePUCTUKN MIHO-
BeHHoro pacuennenus (B. C unu D). Hanpumep: B 16 — BbIkN0YaTEIb TUMA B HA HOMUHA/NbHbIA TOK 16 A,;

€) HOMMHa/IbHas YacToTa, eC/IM BbIK/OYaTeNb paspaboTaH A1 paboTbl TO/IbKO Ha 0AHON YacToTe (cm. 5.3.3);

I HOMWHaNbHan HanbobLIas OTKNOYaKLWas cnocobHOCTL B aMmnepax;

[l) cXema coevHeHWA, eCnu NpaBwbHbIA CNOCO6 COeAVHEHNSA He OYEBUAEH;

h) KOHTpONbHas TemnepaTypa OKpyXaloLero Bo3ayxa, ecsim oHa otnnyaetcs ot 30 °C;

i) cTeneHb 3alMTbl, €CNN TONbKO OHA OTAnYaeTcs ot IP20;

j) AN BblkNtOYaTene Tuna D MakCMMaribHbI TOK MTHOBEHHOTO pacuensieHns, ecnn oH Bbilwe yem 20 /n
(cm. Tabnuuy 2);

k) HOMUHaNbLHOE MMNyNbCHOE BbiAePXNBaemMoe HanpsxeHne Ump.

MapkupoBka no nepeuncieHunio d) 4o/mkHa 6bITb BUAYMOL NOCe yCTaHOBKM BbiKtoYaTens. Eciv rabaputsl
BbIK/lOYATENA HEe NO3BO/IAT HAHECTU Ha annapar BCe ykasaHHble Bbllle AaHHble, TO MapkupoBKa Nno nepeyucse-
HusM  a). b), c), e). f), h), i) n j) MoxeT 6bITb HaHeceHa Ha GOKOBOI WK 3aAHEV NOBEPXHOCTU BbIKOUYATENSA.
VHchopmaums no nepeuvcnernto i) MoXeT ObiTb pasmellieHa Ha BHyTPeHHe NOBEPXHOCTM /060 KPbILLKK, KOTO-
pyto cnegyeT CHUMaATb /719 NPUCOeANHEHNS NOABOAALLIMX NPOBOAOB, HO He f0/KHA OblTb HAHECEHA Ha TabIMuKy,
noABeLLVBaEMyH0 Ha Bblk/touaTeb. IHdopmaLums no ocTanbHbIM NyHKTam A0/mMKHa ObITb NpUBEAEHA B JOKYMEH-
Tauum v Kkatanorax u3roToBuTenNs.

MpurogHoCTb AN5 pasbefuHeHUs, KoTopas obecneunBaeTcs BCemMy BbIKouaTensiMun no HacTosLLeMy CTaH-
[apTy, MOXeT 6bITb 0603Ha4YeHa CUMBOMIOM TP <y TA/1. HAHECEHHbIM Ha annapaT. Korga ata mapkvpoBka npu-

KpenneHa, oHa MOXeT 6bITb BK/IIOYEHA B CXEMY MOAK/IYEHNS B COYETAHUN C CUMBOAMU APYTUX PYHKLUMWA (Ha-
npumMep. 3aLimTa oT neperpyskun) uam ApyruMm cumeonamu. Korga cMMBo MCNOMb3YHOT cam no cebe (He B cxeme
NOAKNIOYEHNS), €70 COYeTaHNe C CUMBOIaMU APYTUX DYHKLMIA HefonyCTUMO.

MpumeyaHunsa

1 B HeKoTOpbIX CTpaHax Ha Bblk/lovyaTene obsasaTenibHa MapknupoBKa CHMBOJIOM, yka3blBalLWMM Ha NPUroAHOCTb
K pasbefUHEHNIO A1 HWXKECTOsILLEel 3N1eKTPOyCTaHOBKA. HaHECEHHbI CUMBON JO/MKEH 6GbiTb YETKUM M 6€30WNG0YHO
YnTaeMbIM, KOrga BblklOYaTe b YCTAHOB/EH Kak AN aKcnayaTauMnm 1 ero opraH ynpaBfieHUst AOCTyMNeH.

2 B ABCTpasimu Takas MapkvpoBka Ha aBTOMaTUYECKOM Bbik/louaTenie o6s3atesibHa, HO He TpebyeTcs, UTO6bl OHa
6bl1a BUAUMOL MOC/e yCTaHOBKU.

Ecnu Ha annapaTe MapkvpoBaHa CTeneHb 3aluThl Bbille Yem 1P20. OH AO/KEH eli COOTBeTCTBOBATb He3a-
BMCUMO OT cnoco6a yCTaHOBKWN. EC/in NoBbIWEHHAs CTeNeHb 3alnTbl JOCTUraeTCs UCKIHOUYNTESTBHO C MNOMOLLbIO
0c060ro cnocoba MOHTaxa W/1nm ¢ NpYUMeHeHeM crneumasnbHbIX 4OMONHUTENIbHbBIX YCTAHOBOUYHbIX Y3/10B (Hanpu-
Mep, KpbILLKV 415 BbIBOAOB, 060M104KN U T. 4.), 3TO AO/MKHO 6GbiTb OTPaXKEHO B fLOKYMEHTaLMN N3roTOBUTENS.

Mo 3anpocy n3roToBuTe b AO/HKEH NPeAOCTaBUTb XapakTepuctuky / 2 (cm. 3.5.13).

M3rotoButenb MOXeT ykasaTb kKnaccudukaumio no | 2t (cMm. 4.6) n HaHeCTU Ha BbIK/lloYaTelb COOTBETCTBY-
IOLLLYIO MapKUpPOBKY.

[nsa BbikoyaTenen, kpome yrnpasisgemMblX HOKVMHBIMU KHOMKaMU, OTK/IIOUYEHHOE NOJI0XEeHNE A0/HKHO 060-
3HayaTbCsA CUMBOIOM «O» (KPYXOK), BKNIIOYEHHOE NOMOXEHNE — CUMBOJIOM «I» (KOPOTKas BepTUKasIbHasA YepTa).

[ns aToro 0603HayYeHns gonyckaeTca NpUMeHeHne A0NONHUTENbHbIX HALMOHaIbHbIX CUMBO/I0B. BpemeH-
HO pa3peLueHo NpYMeHeHVEe TONbKO HaLVOHaIbHbIX 0603HaYeHNi. 3TN 0603HAYEHNSA JO/DKHbI ObITb XOPOLLIO BUA-
Hbl Ha YCTAHOB/IEHHOM BbIK/lOUaTene.

[Lns BbikoyaTenen, ynpaBnsiemblix ABYMSA HOKVMHbIMU KHOMKamu, KHOMKa, NpefHasHavyeHHas ToNbKo Ans
orepawmu OTKII0HYEeHNS, Ao/MKHa BbITb KpACHOTO LiBeTa u/nnv 0603HayeHa CMMBOJIOM «O».

KpacHbli1 LBeT He [o/MKEH BbITb UCNONBL30BaH AN APYTX KHOMOK BblKovaTens.

Ecnv kHonka cnyxuT N5 3aMblKaHUs KOHTAKTOB M ICHO pacrno3HaeTcs Kak TakoBas, TO 419 yKasaHus 3am-
KHYTOrO NOJIOXEHWUSA KOHTAKTOB [JOCTATOYHO €€ YTOM/IEHHOTO MNOJSIOXEHUSA. ECv 0fHY N TY Xe KHOMKY NCMOMNb3YoT
1 ANS 3aMblKaHUs, U AN pa3MblKaHUS KOHTaKTOB 1 OHa UAEeHTUMLMPYETCS Kak TakoBas, To 419 yKa3aHUs 3aMK-
HYTOr0 NOIOXEHWSA KOHTaKTOB AOCTaTO4HO, KOr4a OHa OCTaeTCs B YTOMN/IEHHOM NonoxeHnn. C apyroii CTOPOHI,
€C/n KHOMKa He 0CTaeTcs YTON/IEHHON, cnefyeT npefycMOTpeThb JOMOHUTENbHbI yKa3aTe b NOIOXEHUS KOH-
TaKTOB.
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[Ons BblklouaTeneil ¢ HeCKONbKMMN HOMUHaTbHLIMW TOKaMU crieyeT MapkupoBaTb MakCMMasibHOe 3Have-
HUe TOoKa, KaK ykasaHo B nepeuvicrieHnn d), 1, Kpome Toro, 3HaYeHe HOMHA/IbHOTO TOKa, Ha KOTOPbIi OTperyiu-
pOBaH BbIK/lOUaTE b,

Ecnn Heo6X0AMMO pa3nnuyaTh BXOAHbIE U BbIXOAHbIE BbIBO/bI, NepBble crieyeT 0603HaAUUTL CTPesikamu,
HanpaB/eHHbIMM K BbIK/IKOUATe o, a BTOpble — CTpesikaMu, HanpaB/ieHHbIMY OT Hero.

BblBOAbI, NPeAHA3HAYEHHbIE UCKIOUUTESIbHO ANS HelTpanu, cnedyeT 0603HaunTL 6ykBoii N.

BblBOAbI, NPeAHA3HAYEHHbIE A/1 3aLLMTHOMO NPOBOAHMKA, EC/IM OH NPEAYCMOTPEH, A0MKHbI 0603HAYATLCS

3HaKom © no rOCT 25874.

MpumeuyuaHune — PaHee pekoMeHAOBaHHOe 0603HayeHne * no FOCT 25874 pO/MKHO 3aMEHATbCA
BblLlEeyKa3aHHbIM CUMBOJIOM.

MapK1poBKa f0/IKHa ObITb HECTMPAEMOI, XOPOLLO BUAMMOM U HE [O/IKHA HAHOCUTLCSA Ha BUHTbI, LIA6bI 1
Opyrue CbeMHble YyacTu.
CooTBeTCTBMNE NPOBEPSAOT OCMOTPOM U UCNbITaHMEM no 9.3.

7 CTaHfapTHble YyC/10BUS aKCh/yaTauum

BbIk/toyaTenu, COOTBETCTBYIOLLME TPEOOBaHNAM HACTOALLErO CTaHAaPTa, A0/DKHbI ObITb PA60TOCNOCOOHbI B
CTaHAapTHbIX YCNOBUAX, NPUBEAEHHbLIX B HACTOSALLEM pasaere.

7.1 Avana3oH TemnepaTyp OKpyxalLiero sosgyxa

Temnepartypa oKpyxXaloLLero Bo3gyxa He fos/hkHa npesbiars 40 BC, a ee cpefiHee 3HaYeHne B TeyeHune
24 4 He fO/MKHO npeBbIWwaTh 35 X .

HwxHWI Npeaen TeMnepaTypbl OKPYXatoLLLero Bo3gyxa coctaBnsiet MMHyc 5 X .

BoikouaTtenn Ana akcnayartauuy npu Temneparype okpyxawlero sosgyxa sbile 40 X (Hanpumep, B
TPONUYECKNX CTPaHax) Uam Hmke MuHyc 5 X Heob6xoAMMO NpPOeKTMPOBaTh CneuuasnbHO A8 3TUX YCNOBUI nn
3KCNIyaTMpoBaTh N0 COrNalleHnto Mexay U3roToBuTenem v noTpedutenem.

7.2 BbicoTa Hafj ypoBHEM MOpSA

BbicoTa yCcTaHOBKM HaJ ypOBHEM MOpPA He Ao/mkHa npesbiwaTs 2000 m.

Ecnu BblkntoyaTens 6yaeT akcnyaTmpoBaTbCa Ha BbicoTe 60/1ee 2000 M. HEO6XOAMMO YUNTbIBATH CHUXE-
HMe 3M1eKTPUYECKO NMPOYHOCTM M30NALMKN U OXNaxatolLee AeicTBUe Bo3ayxa. Bbiknouarens gns akcnnyara-
LM B 3TUX YCNOBUSAX HEOOXOAMMO CreLmanbHo NPOeKTUPoBaTh WKW UCMO/b30BaTh MO COMMalleHn0 Mexay
M3roToBuTENIEM M NOTpebUTENnem. 3amMeHO Takoro CornalleHnss MoOXeT CYXUTb MHdopMaums, NnpuBefeHHas B
KaTasiore n3rotoButens.

7.3 ATMOChepHble ycrioBus

Bo3ayx fo/mkeH 6bITb YACTbIM, OTHOCUTEIbHASA BNIAXHOCTb He Ao/kHa npeBbiwatk 50 % npu Makcumasib-
Ho Temnepatype 40 X .

Mpu 60nee HU3KMX TemnepaTtypax fJonyckaeTcs 60/siee BbICOKasi OTHOCUTE/IbHAs BNaXHOCTb, HanpuMep
90 % npu 20 X.

CnepyeT NpUHATb Mepbl 3aLWuThl (HanpymMep, NpeAycMoTpeTb fpeHaxHble 0TBEPCTHSA) NPOTUB YMEPEHHO
KOHZEHcaLun Bnarv, Kotopast MoXeT 6biTb 00yc/10B/1eHa kolebaHnAMN TeMneparypb!.

7.4 YCcnoBua MoHTaxa

MoHTax BblktouyaTeneli He06xo0AMMO NPON3BOAUTL B COOTBETCTBUN C UHCTPYKLIMSMUN U3rOTOBUTENS.

7.5 CteneHb 3arpsasHeHus

Bbikntoyateniv, COOTBETCTBYIOLIME HACTOAWEMY CTaH4apTy, NpegHasHavyeHbl A1 IKCnyatauum B cpege
CO CTeNneHbto 3arps3HeHns 2. T. e. TOJIbKO HOpMasibHO HETOKonpoBogsLee 3adpasHeHne. OgHako cnegyeT gony-
CTUTb BO3MOXHOCTb BPEMEHHOM NPOBOAUMOCTM M3-3a KOHAEHCaLUN.

8 Tpe6oBaHNA K KOHCTPYKLMU U paboTOCNOCOOHOCTU

8.1 MexaHunuyeckana KOHCTpyKLWA

8.1.1 Obwue nonoxeHns

BbIkntouatenn AomkHbl 6biTb paspaboTaHbl U U3rOTOB/IEHbI TaK. YTOObI NPV HOPMasIbHOM SKCMTyaTaLumum nx
hyHKLMOHNPOBaHWE 6bI/I0 HAAEXHbIM 1 He NPeACcTaBNAI0 ONACHOCTY AN1A NOTPe6GUTeNs 1 oKpyxatoLlei cpepl.
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BbInonHeHve 3Toro TpeboBaHusi MPOBEPSOT NPOBEAEHNEM BCEX MPEAYCMOTPEHHBIX AN151 3TUX Lienei ucnbl-
TaHuWi.

8.1.2 MexaHusm

MoABWMXHbIE KOHTaKTbl BCEX MOJIKOCOB MHOTOMOJ/THOCHBIX BblK/OUaTeneil 40/MKHbI ObITb COEAVHEHbI MEXAHU-
Yeckn TakvM 06pa3oM, 4TOGbI BCe Moca, 3a NCK/IYEeHNEM KOMMYTUPYIOLLLETO HEATpaslb, eCN UMEETCS, BKI110-
Yasnn 1 oTK/Yany TOK NPakTUYeckn 04HOBPEMEHHO, HE3aBMCUMMO OT TOr0, OCYLLIECTBISETCS ONepupoBaHne BpyY-
HY0 U aBTOMAaTUYECKU, faXe ec/iv Neperpyske nofBepraeTcs TONbKO OAVH 3aLUULLEHHbI NOJIOC.

Montoc, KOMMYTHpYOLWMIA HelTpanb (cM. 3.2.7.3). JO/MKEH pa3MbIKaTbCs MO3Xe N 3aMblKaTbCA paHblue
3aLLMLLEHHbIX MOIOCOB.

CooTBeTCTBME NPOBEPSIOT OCMOTPOM Y UCMbITAHMEM BPYYUHYIO C UCMO/Ib30BaHNEM HEOOXOANMbIX CPEACTB
(Hanpumep, HAUKaTOpHas namMna, OCUUANIOCKON UT. A4.).

Ecnv nontoc c cooTBETCTBYHOLLEN Hanbo bLUel BKIYaLWen 1 oTkIYalLweli CnoCo6HOCTbI0 UCNOSb-
3yH0T KaK HeMTpasbHbI NOMOC, @ BbIKIOYATE b CHAGKEH He3aBUCUMbIM PyYHbIM NMpUBOAOM (cM. 3.4.4). Toraa
BCe NoJioca, BK/IYasa U HEATPasibHbIA, MOTYT cpabaTbiBaTb NPaKTUYEeCcKN OHOBPEMEHHO.

BblktouaTesib 4O/MKEH MMETb MEXaHN3M CBOGOAHOIO pacLensieHuns.

[LomkHa 6bITb NPesycMOTPeHa BO3MOXHOCTb BK/HOYATL U OTK/IHOYaTh TOK BPy4Hyto. [ns BblkoyaTenei
BTbIYHOTO UCMOJSTHEHUA 63 PYKOATKU yNpaB/ieHNs 3To TpeboBaHre He BbINOJHAKT, MOCKOIbKY BO3MOXHO CHATUE
BbIK/1l0YATENSA C OCHOBAHWA BPYYHYIO.

BbikntoyaTenb fo/MKeH ObITb CKOHCTPYMPOBAH Tak, YTOOb! MOABVXXHbIE KOHTaKTbl MOM/IM HAXOAUTLCS B CO-
CTOSAHUW MOKOS TOSIbKO B 3aMKHYTOM (CM. 3.2.8) UK TOJSIbKO B pa30MKHYTOM (CM. 3.2.9) NONOXeHUU, faxe ecnu
opraH ynpas/ieHUs 0CBO60XAaeTCA B NPOMEXYTOUYHOM MOSIOXEHUN.

CornacHo Tpe6oBaHuaM K (hyHKLMIN pasbeguHeHns (cm. 8.3) BbikIUaTes M B Pa30MKHYTOM NOSIOXKEHUN
(cm. 3.2.9) omKHBI 06ecneynBaTh N30NNPYIOLLMA MPOMEXYTOK.

YkazaHve NosIoXeHNs pa3oMKHYTbIX UM 3aMKHYThIX [NTaBHbIX KOHTAKTOB O/IXHO 6bITb 06ecneveHo ogHUM
NN AByMS 13 C/ieAyHLLnX Cnoco6oB:

- MOJIOXEHNEM opraHa ynpasneHus (4To npegnoytutesnbHee) unm

- OTAE/NbHBbIM MEXAHUYECKUM UHANKATOPHBLIM YCTPOCTBOM.

IMpn NpUMEeHeHNN OTAE/IbHOT0 MEXaHNYEeCKOro NHAMKaTopa A/19 YKa3aHWs NOMOXEHWNS TNaBHbIX KOHTAKTOB B
HeM KpacHbIli LiBeT yka3blBaeT Ha 3aMKHYTOE NOJI0KEHNE KOHTAKTOB («BKJ/1.»). 3€/1€HbIA— Ha Pa30MKHYTOE («OTK/1.»).

Cnoco6 MHAVKALMMN KOHTaKTHOTO NOIOXEHUS AO/IKEH OblTb HAAEXHbIM.

CooTBeTCTBUE NPOBEPSOT OCMOTPOM M UCTbITaHWeM no 9.10.2.

KoHcTpyKuveii BbikntouaTens 4o/xHa 6biTb NpedycMoTpeHa eMHCTBEHHO NpaBu/ibHas ycTaHOBKa opraHa
ynpaBfeHus, (OPOHTa/IbHON NaHeNu Uan KpbILKK, obecneunsatoLLas 6e30LUmnB60UHYH NHAMKALMIO MOMOXEHNS KOH-
TaKToB.

CoOTBETCTBME NPOBEPAOT OCMOTPOM U UCNbITAHMAMU N0 9.12.12.1 1 9.12.12.2.

Ecnv opraH ynpasneHus NpYMeHsIoT 4719 YKa3aHUa NoM0XEHNS KOHTaKTOB, TOrAa OH B CBOGOAHOM COCTOSA-
HWUM JO/HKEH aBTOMATUYECKN 3aHMMAaTb MOJI0XKEHNEe, KOTOPOE COOTBETCTBYET NOIOXEHNIO MOABMKHBIX KOHTAKTOB; B
3TOM C/lyyae opraH ynpas/ieHVsi fO/HKEeH UMETb iBa Pa3/IMyHbIX COCTOSIHUA MOKOS, COOTBETCTBYIOLLME NOM0Xe-
HVIO KOHTaKTOB, O4HAKO /15 aBTOMATUYeCKOro cpabaTtbiBaHUsA MOXET ObITb NPefyCMOTPEHO TPETbE OTAENbHOE
NnoJsIoXeHve opraHa ynpaseHus.

[elicTBue mexaHn3ma BbIK/OYATENSA HE AO/HKHO 3aBNCETb OT NOJIOXKEHNS 060/104EK, KpbILLEK UK 1060
CbEeMHOI yacTu.

KpbILLKY, 3a11MTyto npyu c60pKe N3roTOBUTENIEM, CHMTAIOT HECHEMHOM YacTbio.

Ecnu KpbILWKY NCNONb3YIOT B KAYECTBE HaMpaBAoWen A1 HAOKUMHBIX KHOMOK, yAaseHne KHOMOK M3BHE
OO/DKHO ObITb HEBO3MOXHbIM.

OpraHbl ynpasneHus A0/KHbI 6bITb HAAEXHO 3aKpensieHbl Ha CBOUX OCSIX, U CHATUE MX 6€3 MOMOLLY UHCT-
pyMeHTa AO/HKHO 6bITb HEBO3MOXHbIM.

[JlonyckaeTcs KpensieHne opraHoB yrnpasB/ieHns HenocpeaCcTBEHHO K KPbILLIKaMm.

Ecnu opraH ynpaBneHus nepeknoyaeTcs BKEHNEM B BEPTUKa/IbHOW MIOCKOCTU «BBEPX-BHU3», Korga
BbIK/l04ATE/ b YCTAHOB/IEH KaK MPW HOPMaJsTIbHOM 3KCMyaTaLum, KOHTaKTbl JO/HKHbI 3aMbIKaTbCA [ABVXKEHNEM OpraHa
ynpas/ieHNss CHU3Yy BBEPX.

MpumeyaHune — B HeKoTOpbIX CTpaHax f0MyCcKaeTCa 3aMblkaHNe KOHTaKTOB Mpu ABUXEHUW opraHa ynpasne-
HNA CBEPXY BHU3.

CooTBeTCcTBME BbllLleyKa3aHHbIM Tpe60BaHVIF~IM npoBepArT BHELWHNM OCMOTPOM U UCNbITAHNEM BPYYHYIO.
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Ecnv n3rotoBuTENEM NPELyCMOTPEHO 3aMblKaHUe OpraHa ynpas/ieH)si B pa30OMKHYTOM MOI0XeHUN, To 6/10-
KMPOBKA B 3TOM MOJIOXEHU AO/IKXHA ObITh E4UHCTBEHHO BO3MOXHA, EC/IN [N1aBHbIE KOHTAKTbl HAXOAATCS B Pa30M-
KHYTOM COCTOSIHUM.

MpumeyaHune — BNokMpoBKa opraHa ynpaB/ieHUsi B 3aMKHYTOM MOJIOXEHUUN [ONYCKAETCA B 0COBbIX ClyYasx.

CoOTBeTCTBME NPOBEPSIOT OCMOTPOM COF/1aCHO YKa3aHUsIM U3rOTOBUTENS.

8.1.3 Bo3aylHble 3a30pbl W PACCTOSIHUSI yTeukn (CM. NpunoxeHue B)

MWHMManbHbIE 3HAYEHUSI BO3AYLUHbIX 3230POB U PACCTOSIHWI YTEUKW, NPUBEAEHHbIE B TaGULE 4. npefHas-
HaueHbl ANs BbIKOYATE e, IKCNIyaTupyeMbIX B OKpyXatoLLeli cpeae co CTeneHbio 3arpsisHeHns 2.

Ta6nuya 4— MuHUManbHble 3HAYEHUSI BO3AYLUHbIX 3a30POB W PACCTOSAHWIA yTeUku

MWHUManbHble 3HAYEHUS BO3AYLI-
HblX 3a30poB, MM. npu L, _.
KBMHObIMMaANbHaM HanpsxeHun. B

o
nncaHue 25 4.0 4.0
120/240 120/240 230/400
120 120 230 400
1 Mexay 4YacTsiMu, HaxoAsIWUMMUCSA NOoA HanpshHKeHUEM, pasbefUHEHHbIMU,
Korga rnasHble KOHTakTbl ABAT pasomMKkHyTbIIl 2.0 4.0 4.0
2 Mexay 4yacTaAMK pas3NnyHoli NOMAAPHOCTU, HAXOAAWMMUCA NOA Hanpsxe-
Huema| 15 3.0 3.0
3 Mexay uensamu, nMTaemMbiMyU OT pasHbIX WCTOUYHMKOB, OAUH U3 KOTOPbIX
PELV nnn SELV»1 3.0 6.0 8.0
4 Mexay 4acTAMU, HaXOAAWMMUCA NOA HanpsXKeHuem, u: 1.5 3.0 3.0
- LOCTYMHbIMW MOBEPXHOCTSIMW OpPraHoOB yNpaB/ieHUs;
- BUHTAMMU ¥ APYTUMU CPeAcTBaMU KpenseHUs KpbilekK, KOTopble CHUMAlT
npv MOHTaXe BblK/OUATENS;
- MOBEPXHOCTbIO, Ha KOTOPOW MOHTMPYIOT OCHOBaHue BblkntoyaTenal
- BUHTaMU U ApYruMun cpeacTBamMu KpenseHus Bblkntouatensol
- MeTa//IM4eckMMmn KpbiwkaMn mau kopobkamuOl
- MPOYUMU AOCTYNHLIMWU MeTanIMyeckumu yactaMmuQ
- MeTa/I/IM4eCcKUMMN OMOPHbIMK paMaMun  BbiK/ouaTeNns CKPbITOr0O MOHTaxa
5 Mexay mMeTannyeckummn 4acTAMU MexaHusma u: 1.5 3.0 3.0

- AOCTYNHLIMU MeTannnyeckumu yactamuas
- BUHTaMu " ApyrmMmun cpeactBamMmun KpenseHus BblKn4YaTens;
- MeTa/IN4eCKNMMM OMOPHbIMN paMamMn BblK/lKOYaTENA CKPbITOIO MOHTaXa

Mpogonxexnne Tabnuubl 4
MuUHUManbHble 3HAYEHWA pacCToAHW yTeuxu* Y MM
rpynna llia*" Fpynna Il Fpynna 1
Onmcanme (175B £ CUT < 400B)S (400B £ CUT < 600B)d> (600B £ CUT)3L
dKcnayaTaunoHHOe HanpseHue** B
>25 120 250 400 >25 120 250 400 >25 120 250 400
£ 50'1 * 50" £50"
1 Mexay 4acTamU, HaxoAALWMMUCS MO,
Hanps>xeHnem, pasbeguHeHHbIMU, Korga
rnaBHble KOHTakTbl ABAT pasomMkHyTbI3L 12 20 40 40 09 20 40 40 06 20 40 40

2 Mexpay 4acTaAMW pas3fMyHON MONSPHO-
CTW. Haxofawumucs nof Hanpshxkennem3 1.2 15 3.0 4.0 0.9 15 3.0 30 06 1.5 3.0 3.0

3 Mexay uensamu, nutaembiMn OT pas-
HbIX UCTOYHMKOB, OAUH U3 KOTOpbIX PELV

nnn SELVO» —_ 3.0 6.0 80 __ 3.0 6.0 8.0 — 30 6.0 8.0
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OkoH4aHve Tabnuubl 4

HomuHanbHoe HanpskeHvie. B
OnucaHue

120/240 230/240 120/240 230/240 120/240 230/240

4 Mexay 4YacTaMu, HaxogsAwummucs nog
HanpsXxeHnem, u: 15 4.0 15 3.0 15 3.0

- OOCTYMHbIMW NOBEPXHOCTAMU OpraHoB
ynpaBfieHus;

- BUHTaMu U Apyrummn cpefctsamm kpen-
NeHnsa KpbllWeK, KOTOopble CHUMAKT npu
MOHTaxe BbIK/OYaTENS;

- MOBEPXHOCTbIO, HA KOTOPOW MOHTUPY-
10T OCHOBaHue BbikntoYaTenss;

- BUHTAMU 1 ApYyrumun cpeacrTeamMu Kpen-
NeHnsa BblKNYaTenso);

- MeTaN/IM4eckKUMn  KpbllLKamMu Uan
Kopo6Kamue';

- NPOYUMUN AOCTYMHLIMN MeTanIn4yeckmn-
My yacTamunQL

- MeTaN/INYeckKnMn ONOPHLIMU pamamm
BbIK/lOYATENA CKPbITOrO MOHTaxa

5 Mexay meTaninyeckuMu 4actamu
MexaHusma u: 1.5 4.0 1.5 3.0 1,5 3.0
- OCTYNHbIMU MeTanN/IMYeckKuMmn yacta-
munQl;
- BUHTaMU 1 ApyruMn cpeactsamu Kpen-
NeHunsa BbiKIOYaTENS;
- MeTan/InyeckuMn OMopHbIMKU pama-
MW BbIK/lOYATE S CKPbITOrO MOHTaxa

7| 3HauyeHns Ans BCNOMOraTesibHbIX KOHTAKTOB M KOHTaKTOB ynpaB/ieHWs npuBefeHbl B COOTBETCTBYOLLEM
cTaHgapre.

bl 3HaveHus yasanBaloTCs, ecnu BO3AyLUHbIE 3a30Pbl M PACCTOSHUA YTeUKU Mexay YyacTaAMu annaparta, Haxo-
OAWUMUCA NOA HaMpPsHKeHWeM, W MeTa/l/IMYeCKUM 3KPaHOM WM MOHTaXHON MOBEPXHOCTbIO Bblk/IOYaTENS 3aBUCAT
He TONbKO OT KOHCTPYKUMW BblktoyaTens, oHM MOryT 6biTb YMeHbLUEHbI, KOrAa BblktoyaTelb YyCTAHOBEH B CaMblX
He61aronpuATHbLIX YC0BUSIX.

c Bknoyasi metannmyeckyto oonbry B KOHTakTe C NOBEPXHOCTSIMU M30/IALMOHHOIO MaTepuana, Kotopble Aoc-
TYNHbI NOC/E MOHTaXa A1 HOpManbHO akcnayaTauuu. ®onbry 3anpasAsioT B Yi/bl, yry6/neHns 1 r. N. C NOMOLLbI
NPSIMOr0 HECOY/IEHEHHOTO UCMNbITATE/IbHOTO nasbua cornacHo 9.6 {cM. pucyHok 9).

a' Cm. TOCT 27473.

"s [lonyckaeTcsi UHTEPNONVpOBaHWe Mpu onpejeneHnn paccTOAHWIA yTeuku, COOTBETCTBYIOLWNX 3HAYEHUSAM
HanpsHKeHUsi, NPOMEXYTOUHbIM K YKa3aHHbIM B KauyecTBe 3KCMayaTauWoHHOro HanpskeHust. OnpegeneHue paccrto-
AHWIA yTEYKN CM. B MPUNOXEeHUn B.

[ Bo3gyliHble 3a30pbl HE MOTYT OblTb MEHbLUE COOTBETCTBYIOLUX PACCTOSAHNIA YTEUKN.

91 C y4yeTOM BCeX pasHblX HanpsKeHWi, B T. 4. CBEPXHU3KOrO HanpshKeHWs BO BCMOMOraTe/lbHOM KOHTakTe.

h| Ans matepuanos rpynnbl Itlb (100 B £ CUT < 175 B ) npyMeHA0T 3HaveHua Ans matepuanos rpynnsi La.
YMHOXeHHble Ha 1.6.

<IN aKcnayaTauMoHHbIX HanpskeHnin 4o 25 B BKAOUYNTENBHO MOXHO ccblnatbcs Ha M3IK 60664-1.

MpumeuaHus

1 3HaueHus, npuBedeHHbie Ana 400 B. Takke gelicTBuTenbHbl ansa 440 B.

2 YacTu HeWTpanu, ecnu UMeeTcsi, CUMTAKTCS YacTAMU, HAXOAAWMMUCS NOA HANPsHKEHUEM.

3 Bonpoc o0 BO3AyLIHbIX 3a30pax ¥ PacCTOAHMAX YTeUkn AN TBEPAON N30N5SLUN — B CTafUN PAcCMOTPEHUS.

4 Cnepyet 06paTnTb BHUMaHWE Ha CO6/04eHME COOTBETCTBYHOLLMNX BO3AYLLIHbIX 3a30POB U PacCTOAHUI yTeu-
KM MeXAy 4acTAMU BbIKNYaTeNs pasHoi NOASAPHOCTU, HAXOAAWMMUCA NOA HANpPsKEHWEM, Hanpumep BTbTYUHOMO
TMna, CMOHTUPOBaHHbIMN G6/IM3KO OAHA K APYrOi.
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OpHako BO3fyLUHblE 3a30Ppbl N0 Nokasatenam 2, 4 n 5 tabnvupbl 4 MOryT 6biTb YMEHbLLEHbI NPV YCI0BUK
yCneLHbIX UCNbITAHWI Ha UMNYIbCHOE BblAEPXMBAEMOE HanpsKeHMe.

M301auUmoHHbIe MaTeprasbl kaccuuLMpoBaHsl Mo rpynnam corsiacHo CpaBHUTENIbHOMY UHAEKCY TPeKn-
roctoikocTu (CAT) B cooTBeTcTBUM ¢ MK 60664-1. nognyHkTbl 2.7.1.1 1 2.7.1.3.

8.1.4 BWHTLI, TOKONPOBOAALLME YACTU U COefNHEHNA

8.1.4.1 CoeMHEHNSA, KaK 3NeKTPUYECKNE, TaK N MeXaHUYeckne, O/MKHbI BblAEPXNBATbL MEXaHUYECKUE Ha-
rpy3Kv. XapakTepHble /19 HOPMaJsibHOM IKCnyaTauum.

BWHTbI, NpYMeHsAeMble N1 MOHTaXa Bblk/loyaTenei, He A0/KHbI ObITb CaMOHapesatoLLero Tmna.

MpnmeyaHune — KBuHTam nnun ralikam, MCNOMb3yeEMbIM ANA MOHTaXa BblK/lo4aTens, OTHOCAT BWHTbI ANA
KpenaeHna KpbllekK U 3aKpbliBaoLWmnX NaacTnH, HO He AN1A NPUCOeANHEHNA BBOAHbIX Ca/lbHUKOB M KpensieHnsa oCHOBaHuA
BblKno4vaTens.

CooTtBeTcTBUE AaHHOMY Tpe6OBaHV|IO npoBepAT BHELWWHNM OCMOTPOM U UCMbITAHWUEM NO 9.4.

MpumeuyaHune — Pe3bboBble COBANHEHUS NPOBEPSIIOT B X04€ UCMbITaHuit no 9.8. 9.9. 9.12. 9.13 n 9.14.

8.1.4.2 nA BUHTOB, BXOASLLMX B 3aLensieHne ¢ pe3b60il B N30/IALMOHHOM MaTepuasne, KOTopble UCMOSTb-
3yI0T NPU MOHTaXe BblkNtoyaTenei, fo/mkeH 6biTb 06ecneyeH NpaBubHbIN BBOA BUHTA B pe3bb0BOe 0TBEpCTUE
VNN Taiiky.

Co0TBETCTBME NPOBEPSIIOT BHELLHNM OCMOTPOM W MPOBEPKOI BPYUHY!HO.

MpumeyaHune — TpeboBaHve K NpaBUIbLHOMY BBOAY BMHTA YAOB/IETBOPAETCH, €CNN, HANPUMep, UCKIIYNTb

NepeKkoc BMHTA Ha BXOAe, UCNO/b3ysi B KAYECTBE HanpaB/sioLLel 415 HEro Ha 3aKpenasieMoil YacTu hacky Ha 3axofHoi
4acTu BHYTPEeHHel pe3bObl, B KOTOPYIO OH BBUHUMBAETCA, WIN CHSAB YaCTb Pe3b6bl C 3aX0AHOI YacTU BUHTA.

8.1.4.3 SneKTpuUeckune coeMHEHNS SOKHbI GbITb CNPOEKTUPOBAaHbI TaK. YTOObLI KOHTAKTHOE jaB/ieHue He
nepeaaBasiocb Yepes N30NALMOHHLINA MaTepuas, KpomMe Kepamuku, YACTON CIAbI MU APYrUX MaTepuanos c
aHaNorMYHbIMN XapakTepUCcTMKaMu, ecii MeTasIIMYecKre YacT HeOCTATOUHO YNPYr, YTOGbI KOMMEHCUPOBATb
N06ble BO3MOXHbIE yCcaaKy Uy NIacTU4YHOCTb M30/ISALMOHHOTO MaTepuana.

COOTBETCTBUA NPOBEPSIIOT OCMOTPOM.

MpumeyaHune — MNpUrogHOCTbL MaTEPMA/IOB OLEHMBAIOT MO CTAGUIBHOCTM Pa3MepOB.

8.1.4.4 TokonpoBoAsLLMe YacTu, BKoUas npegHasHauYeHHble AN 3alMTHbIX MPOBOAHUKOB, EC/IN OHWN UMe-
HOTCA. A0/DKHbI 6bITb BbINOJSTHEHbI U3:

- Megu;

- cnnaBa, cofepxallero He MmeHee 58 % Meau ANSA vacTeid, noanexallyx XonoAHon obpaboTke, 1 He
MeHee 50 % meau ansa gpynec yacrei;

-4pYyroro Metasinia uim metasisia C CooTBETCTBYHLLMM NOKPLITUEM, HE MEHEE YCTONUMBOrO K KOPPO3UK, YeM
Mefb, ¥ C He MEHee NPUroAHLIMU MeXaHUYeCcKUMN CBOCTBaMU.

NMpumeyvyaHune — HoBble TPe6GOBAHNA M UCMbITAHUS NS ONPEAENeHNss aHTUKOPPO3NOHHOW CTOWKOCTU
HaxoAATCA Ha pacCMOTpeHWK. STV TpPeGoBaHUA AO/DKHbI JONYCKaTb NPUMEHEHWNE APYTMX MaTepuanoB C COOTBETCTBYIO-
WUMU  NOKPbITUAMM.

TpeboBaHNsA AaHHOT0 NyHKTa He NPUMEHSIIOT K KOHTaKTaM, MarHUTHbIM KOHTYpaM, HarpesaTeslbHbIM 3/1eMeH-
Tam. GumeTanam, TOKOOrpaHUUMBAaKOLLMM 3/IEMEHTaM, LUYHTaM, YacTsIM 3/1IEKTPOHHbIX YCTPOICTB, a TakkKe BUH-
Tawm, raiikam, wav6am, 3aKMMHbIM MAACTUHAM Y @aHaNOrMUYHbIM YaCTSIM BbIBOJ0B.

8.1.5 BbIBOAbI A1 BHELWHUX NPOBOAHNKOB

8.1.51 BbiBOAb! 4151 BHELLHMX MPOBOAHMKOB A0/MKHbI 06€cneynBaTth Takoe NpucoeanHeHe NpoBOAHNKOB,
4YTOObI NOCTOSHHO NOALEPKMBA/IOCH HEOOXOAVMOE KOHTAKTHOE iaB/ieHMe.

[JonyckaeTca npuMeHeHne yCTPONCTB, NpeAHa3Ha4YeHHbIX A5 NPUCOESUHEHWS LWH, NPY YC/TOBUAW, YTO OHM
He NCMosb3YHTCA 419 NPUCOeANHEHUS Kabeneil.

Takve ycTpoicTea MOryT 6bITb BTbIYHOTO UM 601TOBOrO TUNA.

BbIBOAbI f0/MKHbI ObITb IETKOAOCTYMHBLIMU 419 NPUCOEAUHEHNS NPOBOAHWKOB B Npegnosiaraembix yco-
BUSIX 3KCMyaTauum.

MpoBepKy OCYLLECTBAAIT MyTeM 0CMOTpa U UcnbiTaHwin no 9.5 Ans pe3b60BbIX BbIBOAOB, CeLnaibHbIX
ncnbITaHWii 4015 BblKIOYaTesen BTbIYHOIO 1 601TOBOrO TUMNOB, COOTBETCTBYIOLWMX HACTOALLEMY cTaHdapTy, Wn
UCNbITaHWI COrnacHo NPUIoXeHuo J nan K B COOTBETCTBUM C TUNOM NPUCOEAUHEHNS.
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8.1.5.2 BbIK/louaTeN A0MKHbI GbITb OCHaLLEHbI BbIBOAAMM, A0MNYCKAOLWMMU NPUCOeAVHEHNE MEAHbIX NPO-
BO/JHVKOB HOMMHaJIbHO N0LLaAbio NONePeYHOro CeUeHNsi CornacHo Tabnuue 5.

NMpumeyaHune — MpuMepbl KOHCTPYKLUIA pe3b6OBbIX BbIBOLOB NPUBEAEHbI B NPUIOXeHUN F.

Ta6nunya 5 — lNonepeyHble ceyeHs MeHbIX NMPOBOAHNKOB, NPUCOEANHAEMbIX K pe3b60BbIM BbIBOAAM

,D.I/larla3OH HOMUHa/1bHbIX ﬂ,mana30H HOMWHa/1bHbIX
HOMUHANbHBIA To»**. A NoMepeyHbIX CeyeHunii npucoe- HomuHanbHbIA TOK*], A nonepeyHbIX CeueHnid npucoe-
AVHAEMbIX NMPOBOAHVKOB, Mm1 ANHAEMbIX NPOBOAHUKOB, nm2
Oo 13 Bktou. Ot 1,0 po 25 B 32 » 50 » » 4.0 » 16.0
Cs. 13 po 16 BKtou. » 1.0 » 4.0 B 50 » 80 B » 10.0 ¢ 25.0
» 16 8 25 8 » 15 » 6.0 B 80 » 100 =& » 16.0 un 35.0
» 25 B8 32 » s 25 s 10,0 s 100 » 125 8 » 25.0 « 50.0

B) TpebyeTcs, UTOGbI NPU HOMWUHAMBHBIX TOKax A0 50 A BKIOUMTENIbHO BbIBOABI 6bIIM paccuUMTaHbl Ha 3aXUM
KaK OHOMPOBO/IOYHBIX, TaK M XECTKUX MHOTOMPOBOJ/IOYHbIX NPOBOAHWKOB; 4OMYCXAETCs NPUMEHEeHUe TMBKUX NPoBOs-
HUKOB.

B TO e Bpemsa gonyckaeTcs, YToObl BbIBOAbI A/1S NPOBOLHUKOB C NOOEpPeYHbIM cevyeHnem ot 1.0 go 6.0 mm2
6b1IN paccunTaHbl Ha 3aXWM TOMbKO OJHOMPOBOIOYHbIX MPOBOAHVKOB.

MpoBepKy OCYLLECTBAAOT MyTEM OCMOTPA, U3MepeHuii 1 NooYepejHOro BBOAA OAHOIO NPOBOAHMKA C MUHU-
MaJsibHOVi M OAHOTO C MaKCMMasTbHOM YKa3aHHO NioLazbio NonepeyHoro CeUeHmst.

MpumeyaHune — Pa3vmepbl MefHbIX NPOBOAHUKOB B cucteme AWG cm. B npunioxeHun G.

8.1.5.3 3aXnMHble 3/IeMEeHThI A/19 NMPOBOAHMKOB B BbIBOAAX HE AO/IXKHbI CYXUTb A/15 KPenjeHnsa Kakux-
Nn60o Apyrux 3/1IEMEHTOB, XOTS OHU MOTYT yAepXMBaTh BbIBOAbI HA MECTE UM NPENATCTBOBATL MX NPOBOpayMBa-
HMIO.

CooTBeTCTBME NPOBEPSAT OCMOTPOM M UCTIbITAHUAMM N0 9.5.

8.1.5.4 BbiBOAbI HA HOMUHAJ/IbHbIE TOKU 4,0 32 A BKNHOUUTESIBHO A0/KHbI NO3BONATH NPUCOEANHEHME NPO-
BO/ZHWKOB 6€3 cnewmasibHoM NoAroTOBKM.

CoOoTBeTCTBYE NPOBEPSAOT OCMOTPOM.

MpumeuyaHune — TepMuH «crneyuanbHas NOAroToBKa» noApasymeBaeT nponavBaHue Xusbl NPOBOLHMKA,
UCMO/Nb30BaHNE KABEsIbHBIX HAKOHEYHWUKOB, (DOPMOBKY METE/b U T. [.. HO HUKAK HE BOCCTAHOB/IEHME (POPMbl MPOBOAHM-
Ka nepes BBOAOM €r0 B 32KMM WK CKpyuMBaHUe rMGKOro NPOBOAHMKA A/151 YKPENEHUsI er0 KoHLA.

8.1.5.5 BbIBOAbI AO/MKHbI UMETb HEOGXO0AMMYH0 MEXaHNYECKYH MPOYHOCTb.

BWHTbI 1 raiikn gns 3axuma npoBOAHUKOB JO/KHbI UMETb MeTpuyeckyto pe3bby ISO nnm gpyryto pesboy,
COMOCTaBMMYHO MO LWary 1 MexaHn4yecKkoi NPoOYHOCTHU.

CooTBeTCTBME NPOBEPSAOT OCMOTPOM W UCTbITAHNAMN M0 9.4 1 9.5.1.

8.1.5.6 BbiBOABI [O/MKHBI UMETb TaKyto KOHCTPYKLIMIO, YTOObI 3aXMMaTb NPOBOAHMK 6€3 Ype3MepHbIX Mo-
BPEXAEHNIA.

CooTBeTCTBMNE NPOBEPAT OCMOTPOM U MUCTbITaHWeM no 9.5.2.

8.1.5.7 BbIBOAbI fOMKHBI UMETb TaKyH KOHCTPYKLMIO, YTOGbI HAAEXHO 3aK1MaTb NPOBOAHUK MeXy MeTasl-
JINYECKNMUN NOBEPXHOCTAMM.

CooTBeTCTBME NPOBEPSAOT OCMOTPOM W UCTbITAHNAMN N0 9.4 1 9.5.1.

8.1.5.8 BbIBOAB! AO/MKHBI 6bITb CKOHCTPYMPOBAHb! UM PAcnosIOXeHbI Tak. YTO6bI U36eXaTh BbiCkaib3blBa-
HUSA XECTKOro 0HO/IPOBO/IOYHOrO NPOBOAHMKA M MPOBOJIOK MHOTOMPOBOJ/IOYHOr0 NPOBOAHMKA NP 3aTATMBAHUN
BWHTOB W/M Faex.

OT0 TpeboBaHUe He NPUMEHSIOT K BbIBOAAM MO/, HAKOHEYHWK.

CooTBeTCTBUE NPOBEPSAIOT UCTbITaHWeM no 9.5.3.

8.1.5.9 BbiBOAbI A0/MKHbI 6bITb 3aKpeneHbl U pacnonoXeHbl TakuM 06pa3oM, 4To6bl Npu 3aTArMBaHUM Ux
OTNYCKaHUWN 3aKNMHbIX BUHTOB U/IN raek He 0Cnabnsinch KpensieHns BbIBOAOB K BbIKOUaTENSAM.

MpumevaHusn

1 OTn TpeboBaHMA He 03HAYaloT, YTO BbIBOAbI JO/KHLI ObITb CMPOEKTUPOBaHbLI TakuM 06pa3om, 4To6bl He gonyc-
Kasioch UX BpalleHue uam nepemelleHne, ofHako N060e ux ABUKEHUE AO/MKHO 6biTh onpeaesieHHbIM 06pasom orpaHu-
YeHo. 4yTobbl n3bexaTb HECOOTBETCTBUA TpeboBaHMAM HacTOALero ctaHgapra.
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2 MNpuMeHeHne yNaoTHAKOLWER Maccbl WM CMOMbl ANA NpefoTBpalleHnsa ocnabneHns BbIBOAOB cuMTaloT focTa-
TOYHbIM MPU YCNOBUKN.HYTO!

- YNAOTHAKWaA Macca UM cMosia He nogpepraeTca Harpyskam npu HOpMaanOVI aKcnayatauuu,

- 3(bd)eKTI/IBHOCTb ynnommou.geﬁ MacCbl WM CMOJIbl HE CHMXaeTca npu BO3,qu1CTBMM TemMmnepartyp, AoCTUraemMblxX
BbIBOAOM MNpwu Hanbonee Heﬁﬂal’ol‘lpMﬂTHbIX YCNoBUAX, yKa3aHHbIX B HacTodwemM ctaHgapTe.

CooTBeTCTBME NPOBEPAIOT OCMOTPOM, U3MEPEHNAMM U UCNbITaHWEM M0 9.4.

8.1.5.10 3aXMMHble BUHTbI WY ralikv BbIBOAOB, NpeAHa3HaYeHHbIX 151 MPUCOeANHEHNS 3aLLUTHbIX NPO-
BOZAHWKOB. J0/DKHbI ObITh HAAEXHO 3aLLWLLEHbI OT C/Ty4atHOro 0CnabneHns nx 3aTsHKKu.

CoOTBETCTBYE NPOBEPSIOT UCTIbITAHNEM BPYUHYIO.

MpumeyaHune — KOHCTPYKUUW BbIBOAOB, NPUMEPBI KOTOPbIX NPUBEEHbI B NPUIOXeHUU F. B LLe/1OM 0CTaTOuHO
ynpyru n yoosneTsopAaT AaHHOMY TpeGOBaHI/IIO. ,ﬂnﬂ Apyrmnx KOHCprKLI,MVI MoryT I’]OTpeﬁOBaTbCH AONONHNTENbHbIE MepPbl,
HanpvMep MPUMMEHEHWe COOTBETCTBYIOLWEl yNpyroil 4acTu, KOTOPYH HEBO3MOXHO 6bI/10 Obl yaanuTb CAy4yaiHo.

8.1.5.11 Cton6yaTble 3aXUMbl AO/MKHbI fOMYCKATb MNOJHbIA BBOA U HALEXHbIN 3aKNM NPOBOAHMKA.

MpoBepKy OCyLLEeCTBASAIOT NyTEM OCMOTPA MOC/Ie NMOSTHOTO BBOAA U 3aXMMa KPYTALLMM MOMEHTOM no Tabnu-
ue 10 ogHOXMABHOTO MPOBOAHMKA C HANBO/TbLLEN NNOLWaAbH NONEPEYHOr0 CEYEeHNsi, COOTBETCTBYIOLLE HOMM-
Has/IbHOMY TOKY no Tabnuue 5.

8.1.5.12 BWHTbI 1 raiiku BbIBOAOB, NpeAHa3HauYeHHbIX 419 NPUCOESNHEHNS BHELLHNX MPOBOAHUKOB, AOJTX-
Hbl BBUHYMBATHCA (HABMHUYMBATLCS) HA pe3bb0Bble fAeTann, BbINOSIHEHHbIE B MeTasle. [puMeHeHne camoHape-
3aloLWmnx BUHTOB He fonycKaeTcs.

8.1.6 OTCcyTCTBME B3aMO3aMeEHAEMOCTH

KoHCTpyKUMSA BblKNtovaTens, npefHasHa4yeHHOoro 4719 MOHTaxa B OCHOBaHUK, 06pasyolem ¢ HUM efuHY0
KOHCTPYKLMIO (BTbIYHOTO MV BBUHYMBAEMOTO TUNA), HE AO/KHA AoNyCcKaTb BOSMOXHOCTY 6€3 NPUMEHEeHUS UHCT-
pyMeHTa ero 3aMeHbl nocne MOHTaXa W NOAKMOYEHUS Kak NPV HOpMasibHON 3KcnayaTaummn Ha BbiKYaTe b
TaKoro Xe Tuna, Ho ¢ 60s1ee BbICOKUM HOMUHa/IbHBIM TOKOM.

CooTBeTcTBME NMPOBEPAIOT MyTEM OCMOTPA.

MpumeuvuaHune — TepMUH «Kak NpM HOPMasnbHON 3KCnayaTayum» noapasymeBaeT, YTO BbIKIOYaTe b
yCTaHaB/MBaKT B COOTBETCTBUN C MHCTPYKUUAMU U3rOTOBUTENA.

8.1.7 MexaHuuyeckas ycTaHOBKa Bbik/toyaTeneli BTbIYHOTO TUna

MexaHunueckas ycTaHOBKa Bblk/ltouaTesieil BTbIYHOT0O TMNa, hukcaumns KoTopbix obecneyrBaeTcs He TO/IbKO
3a cYeT COGCTBEHHOIO LUTENCE/IbHOTO COeAUHEHUS, AO/MKHA OblTb HAAEXHON N MMETb COOTBETCTBYHOLLYHO YCTOM’-
4YMBOCTb.

8.1.7.1 BbIktovaTenn BTbIYHOIO TUNa, (hMKcaLmsa KOTopbIx 06ecneymBaeTCs He TOMIbKO 3a CHET WTencesbHo-
ro coeiMHeHuns

lMpoBepKy oCyLecTBAAT UcnbiTaHnem no 9.13.

8.1.7.2 BbikntoyaTenu BTbIYHOTO TUNa, donkcaL s KOTopbiX 06ecneumBaeTcs TObKO 3a CYET LUTeNnceIbHOro
coefiMHeHus

MpoBepKy ocyLecTBAAIT UCMbITaHMeM Mo 9.13.

8.2 3awwuTa OT nopaxeHus 3NeKTpuYeckumM TOKOM

Bbiktouarenu fomKHbl 6bITb CNPOEKTUPOBaHbI Tak. YTOObI NOC/1e MOHTaXKa U NOACOEANHEHNS KaK A1 HOp-
MasibHOI aKkcnnyataumm (cMm. 8.1.6) ux yacTu, HaxoAAaLWMecs NoA HanpshxeHneM, OblIn HegOCTYMNHbI 4718 NPUKOC-
HOBEHUS.

YacTb cumTaloT JOCTYNHON AN NPUKOCHOBEHWS, €C/IN €€ MOXHO KOCHYTbCS CTaHAAPTHLIM UCTbITATE bHbIM
nanbuem (cMm. 9.6).

B Bblk/Il04aTENAX, KPOME BTHIYHOTO UCMNOSIHEHUSA, HAPYXHbIE YACTU, 3a UCK/TIOYEHNEM BUHTOB WU ApYTUX
CpeAcTB A/19 KPensieHns Kpbllek 1 Tabnnyek, JOCTYNHbIE Moc/e MOHTaXa 1 NpUcoeAnHEeHNs BbIKNoYaTeNs Kak
4N HOPMasIbHO aKcnyaTauyun, 4o/MKHbI ObITb /MO0 U3rOTOB/IEHBI U3 U30NALMOHHOIO MaTepuana, MMbo NosHo-
CTb}0 MOKPbITbI U30/IALMOHHBIM MaTEPUAsIOM, ECNN AOCTYMHbIE YacTW, HAXOAALMECSH NOA HAMPSKEHNEM, He Mno-
MeLLeHbl BO BHYTPEHHI0I0 060/104KY 3 U30/IALMOHHOrO MaTeprana.

060/104Ka fOMKHA ObITh 3aKpenieHa Takum 06pa3oMm, YTOObI OHa HE MOr/1a MOTEPSATLCS BO BPEMSI MOHTaXa
BbIk/ItovaTesnia. OHa [o/IKHA UMEeTb TOJLWMHY CTEHOK, 06ecrneynBatoLLyto HEO6X0AUMYI0 MeXaHUYeCcKyo npoy-
HOCTb. B TOM YMC/le Ha yrnax u pedpax, A719 BbINOMHEHNS 3aLMTHON (YHKL UM 060104KN.

BxogHble oTBepcTMA 415 kabenein nnv NpoBoLOoB A0/DKHbI ObITb BbINO/IHEHbI U3 M30/1ALMOHHOTO Matepuana
N60 OCHALLEHbI BTY/IKAMUW UK APYTUMUW aHa/ToTMUYHbLIMU NMPUCNOCO6NEHNAMUN U3 U30ALMOHHOTO Matepuana. Ta-
Kne npncnocoberns foMKHbI ObITb HAAEXHO 3aKpensieHbl n 061a4aTb 4OCTATOUHOV MEXaHNYECKON NPOYHOCTBIO.

HapyXHble yacTu BbikovaTeneli BTbIYHOTO UCMONIHEHUS, KDOME BUHTOB U/ APYTUX CPEACTB KpenneHnus
KpblLek v Tabnnyek, 4OCTYMHbIE NPY HOPMasbHOM aKcnayaTaumMm, Heo6xoAMMO U3rOTOBATL W3 N30MALMOHHOIO
marepuana.
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MeTannuyeckue opraHbl ynpasneHns JO/MKHbI ObITb N30/IMPOBaHbI OT YacTel, HaXo4ALLMXCA MO, Hanpsxe-
H/EM. a UX OTKPbITblE YacTU, 3a UCK/TIYEeHEeM 06ecrnednBalLL X CBSA3b N30/IMPOBAHHbIX OPraHoB ynpaBieHns
HECKOJ/IbKUX MOOCOB, AO/DKHbI ObITb MOKPbLITHI U30/ALMOHHBIM MaTepuasiom.

MeTannnyeckne 4actm MexaHusma AOo/MKHbI ObITb HELOCTYMHbLI. KpOoMe TOro, OHM A0/MKHbI 6bITb N30MPOBa-
Hbl OT AOCTYMHbIX MeTan/IMYeckux yacTeli, MeTa/l/IM4eCckMX MOHTaKHbIX NaHenen BblkayaTeneil yTonieHHoro
MOHTaXXa, BUHTOB 1 APYrMX CPeACTB KPenIeHNs OCHOBaHWS K NaHen U MeTaslInyeckoi NnaHenm, Ncnosb3yemMoli B
KayecTBe MOHTaXKHOW.

[JonxHa 6bITb NpegycMOTpeHa BO3MOXHOCTb flerkoli 3ameHbl ABAT BTbIYHOIO UCNOSHEHUS 6e3 KacaHus
yacTei, HaxoAALWMXCSA Mo HanpsXKeHneM.

Nak v amanb He cunTaloT 06ecneymBaloLLLYIMN HEOBXOANMYO N30NALMIO AN1A 3aLUNTLI OT NOPAXEHNS INEKT-
pUYECKNM TOKOM.

CooTBeTCTBYE MPOBEPSAT OCMOTPOM W MUCTIbITaHKeMm no 9.6.

8.3 DNeKTpou3oaALMOHHbIE CBOWCTBA U CMOCOBGHOCTb K pasbefUHEHUI0

BbikntouaTenn AomkHbl 06nagatb HE06X0AMMbIMU 3N1EKTPON30ALMOHHLIMU CBOCTBaMM 1 06ecneunBaTb
pasbeauHeHve.

8.3.1 DnekTpuyeckass NPOYHOCTb N30AALUN NPU NPOMBbILWIEHHON YacToTe

BbIktouaTeny A0/MKHbI UMETb afeKBaTHble 3/1EKTPON30ALMOHHbIE CBONCTBA NPY MPOMBILLIEHHON YacToTe.

MpoBepKy OCYLLLECTBAAIOT UCTILITAHUAMM M0 9.7.1 — 9.7.3 Ha BbIKNt0YaTeie B HOBOM COCTOSIHUN.

Kpome Toro, nocsie UcnbiTaHuii Ha M3HOCOCTOMKOCTL N0 9.11 M UCNbITaHW Ha KOPOTKOE 3aMblkaHne no 9.12
BbIK/TOYATENN [LO/MKHbI BblAepXuUBaTb UCTbITaHWe N0 9.7.3. HO C NOHWKEHHbLIM UCTbITATE/IbHBLIM HaMNpPsKeHNeM,
ykasaHHbIM B 9.11.3 v 89.12.12.2 cOOTBETCTBEHHO, M 6€3 NpeABapuTesIbHOrO BblAEePXMBaHNS B Kamepe Bnaru
no 9.7.1.

8.3.2 CNoCcOo6HOCTb K padbeguHEHUIO

BbIkntouatenn Ao/mkHbl 6bITb NPUTOHbI ANA pa3beANHEHUS.

MpoBoAAT NPOBEPKY HA COOTBETCTBME C MUHVMA/IbHBIMU BO3AYLUHBIMY 3a30pamMu U PACCTOSSHUAMM YTEUKM
no nyHkTy 1T1aébnuubl 4 n ncneitaHmsa no 9.7.6.1 1 9.7.6.3.

8.3.3 AnekTpuyeckan NPoYHOCTb U30NSALUM NP HOMUHAIBHOM MMMY/IbCHOM BbIEPXMBAEMOM HaNPsHXKEHNN

Bbiktouarenu JomkHbI afeKBaTHO BblAEPXMBATL UMY IbCHbIE HAMPSHYKEHNS.

CooTBeTCTBME NPOBEPSAIOT UCMbITAHUAMN M0 D.7.6.2.

8.4 TlpesbllleHne TemnepaTypbl

8.4.1 Tpegensl NpeBbileHNsA TeMnepaTtypbl

MpeBbileHVe TemnepaTtypbl YacTeli Bblk/IYaTens, ykazaHHoe B Tabnumue 6. 3MepeHHoe npu yCIoBusiX,
onpegeneHHbIx B 9.8.2, He AO/MKHO NPEBOCXOANTL NPeAerbHbIX 3HAYEHW, YCTaHOBEHHbIX B faHHON Tabnuue.

BbIkntouaresnb He JO/MKEH UMETb NOBPEXAEHNA, NPENATCTBYIOLWMX BbINOHEHWIO €ro (DYHKLWA 1 HapyLuato-
LMXx 6€30NacCHOCTb aKCMNyaTauum.

Ta6nuya 6— 3HaueHWs NpeBbllIEHUS TemMnepaTypbl

MpeBbilWweHne

YacTu BblWwtYaTcns Temnepatypsl. K

BbIBOAb! ANA BHELHUX COEAUHEHNAL 60

HapyxHble 4acTu, K KOTOPbIM MPUXOAUTCS NpUKAcaTbCs BO BPEMSI PYYHOTO YNpaB/ieHUs Bbik-
noyatenem. BKOYas OpraHbl ynpaBfieHWs, BbINONHEHHbIE W3 W30NALMOHHOIO MaTepuana, u
METaIINYECKNE CBA3W AN COEAUHEHWUS W30/IMPOBAHHbLIX OPraHOB YNpaB/ieHUs HECKOJIbKMX MO-

nocoB 40
HapyxXHble MeTannmyeckMe 4yacTu OpPraHoB ynpas/ieHUs 25
[pyrne HapyxHble YacTu, BKIOYasi MOBEPXHOCTb BblK/toYaTeNsi, HENOCPeACTBEHHO COMpUKa-

calLLyCca C MOHTa)XXHOW NOBEPXHOCTbIO 60

al 3HayYeHnsa 4N1A KOHTAKTOB HE YCTAaHAB/IMBAT, MOCKOJIbKY KOHCTPYKUMS GOMbLUIMHCTBA BblKAuaTenein He
[lonycKaeT NpsiMOro M3MepeHus ux TemnepaTtypbl 6e3 pucka Bbl3BaTb HEOGPATWMbIE U3MEHEHUS| WK CMELLeHUe
feTtaneii, cnocoGHble NOB/MUATL HA BOCMPOU3BOAMMOCTb Pe3y/nbTaToB UCMbITaHuii. [n1s KOCBEHHOI npoBepkn pa6o-
TOCNOCOGHOCTM KOHTAKTOB C TOYKM 3pEeHUs Ype3MepHOro neperpesa Mpu aKcnayaTaumy CyuTarT [OCTATOYHbIM
28-cyTouHOe ucnbiTaHne (cm. 9.9).

6LANs Apyrvx yacTeld, KDOME NEPEYUCIEHHBIX B TAGNULE, 3HAUEHUSI NPEBBILEHNS TEMNEPATYpbl HE yKa3sblBatoT,
HO OHW He [O0/KHbI Bbi3blBaTb NMOBPEXAEHWI cOCeAHMX YacTeli U3 W30MSILMOHHOTO MaTepuana, CHuxawwmx paéo-
TOCNOCOGHOCTL BbIK/OYATENS.

c[1ns BbIKOUaTeNsi BTbIYHOMO TUNA — BbIBOAbI OCHOBAHMSA, Ha KOTOPOM yCTaHaB/MBAT BbIK/OUaTE b,
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8.4.2 TemnepaTtypa OKpyxalliero sosgyxa

MpeaenbHble 3HaYeHVA NPEeBbILLEHNS TemnepaTypbl, NPMBeAEHHbIE B TabnnLe 6. NpPUMEHUMbI 418 3HAYEHWI
TemnepaTyp oKpyxarwlero sosayxa no 7.1.

8.5 MpoAoMKUTENBHBIA PeXUM aKkcnayatayum

Bbiktouareny 4omkHbl o6ecrneyrBaTh 3alMTHYH0 XapakTepuCTrKy faxke noce AMTebHOW aKenayaTaumu.

MpoBepKy oCyLecTBAAT UCMbITaHneM no 9.9.

8.6 ABTOMaTnyeckoe onepuposaHue

8.6.1 HopmasbHaa BpeMA-TOKOBas Xapakrepucruka

XapakTepucTrka pacLeneHns BolkouaTeneil 4omkHa obecneunBaTs achekTUBHYO 3auTy Lenu 6e3 cpa-
6aTbiBaHNs NpU HOMUHATLHOM TOKE.

OTa BpeMs-TOKOBas XxapakTepucTuka (XapaKkTepucTvka pacLenieHns) Bbikrovarens onpegensercs ycno-
BUSAIMU U 3HAYEHUSAAMU COrNacHo Tabnauue 7.

Tabnuua 7 geicTButesnibHa 414 BbIK/IOYaTeNnsl, CMOHTMPOBAHHOIO B COOTBETCTBUM C ycnoBusimm 9.2. pabo-
Tawouero npu Temnepartype 30*5°C.

MpoBepKy OCyLLEeCTBAIT NPOBEAEHNEM UCNbITaHUIA No 9.10.

Tab6nuya 7— Bpema-TokoBble paboume XxapaxkTepucTukm

NcnbiTa*

|/|CEIbI. Tun HauyanbHoe Bpemsa pacuenneHus Tpebyemblii Mpumeuame
TanHe COCTOsiHMe WAW HcpacucnaeHus pesynbTaTt
TOK
a B.C.D 113/, XonogHoe3d [/ £ 1u(npun /,£63 A) Bes pacuen- —
F£2y4 (npn /n>63A) nexnsa
b B.C.D 1.45/, Cpasy xe nocne 1< 1y (npu /, £63A) Pacuennexnve HenpepbiBHOE Hapa-
ncnbiTaHna3* 1<2y4(npu /, >63A) cTaHMe Toka B Teuye-
Hue 5 ¢
c B.C.D 2551, XonopHoe3d 1c</<60c (npu /,<32A) Pacuennexue —
lc</< 120c(npu /n>32A)
d B sl Be3 pacuen- Tok co3gaetcs 3ambl-
C 51, XonogHoe3d' neHus KaHuem Bcrnomora-
D /o /£ 0.1c TEeNbHOT0 BblKAKOYA-
Tens
e B 5/n Tok co3gaeTcs 3ambl-
C 10/, XonogHoe3 /<0.1 ¢ PacuenneHve KaHuem Bcrnomora-
D 20/n TENbHOr0 BbIK/KOYa-
Tens

3L TepMUH «XONIOAHOE COCTOSIHME» O3HAYaeT, YTO MPK KOHTPOJIbHOW TemnepaType Kann6poBkM TOK npeABapu-
TEeNbHO He NpomnyckawT.
H B oco6bix cnyyasx 50 !n.

NMpumeyaHune — Ans BoikovaTeneii TMna D paccmaTprBaeTcs BO3MOXHOCTb JOMNO/IHUTENBHOTO UCTbI-
TaHWA AN5 NPOMEXYTOUYHOTO 3HAYeHUs Mexay ¢ u d.

WcnbiTaHns npoBoaaT npuv 1to6oi TemnepaType BO3AyXa, a pesy/bTaTbl KOPPEKTUPYIOT No TemnepaType
30 °C Ha OCHOBaHMM NONpPaBOoYHbIX KO3MLVEHTOB, NPEAOCTaBEHHbIX U3TOTOBUTENIEM.

B nto6om crnyyae OTKNOHEHME UCNbITaTe/IbHOTO TOKa OT YKa3aHHOro B Tabnuvue 7 He AO/HKHO NpeBblwaTth
1.2 % Ha 1eC n3meHeHus Temnepartypbl KaJIMOPOBKN.

Ecnwu BblkntouaTeib MapkmpoBaH TeMnepatypoit kasimbposkm, oT/inyHol oT 30 "C. ncnbiTaHue NpoBOAAT A1
3TOli TEMNeparypbl.

M3roToBuTe b fO/KEH NOArOTOBUTB IaHHBIE M0 M3MEHEHMIO XapakTepuUCTUKM pacLenieHns Ansa Temneparyp
Ka/IM6POBKM, OT/IMYHBIX OT KOHTPOJIbHOIO 3HAYEHNS.

8.6.2 Yc/i0BHble napameTpbl

8.6.2.1 YcnosHoe Bpems

YcnoBHoe BpeMsi paBHO 14 ans BbikitoYaTened ¢ HOMMHaIbHBIM TOKOM A0 63 A BKIOUYNTENBHO N 2 4 C
HOMWHasIbHbIM TOKOM CB. 63 A.
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8.62.2 YcnoBHbIi TOK Hepacuennenus (/,,)

YcnoBHbIli TOK Hepacuennenns ABAT paseH 1,13 ero HOMUHaILHOIO TOKa.

8.6.2.3 YcnoBHbI TOK pacuennenus (/.)

YCnoBHbI TOK pacuenneHns Bolknovarens paseH 1.45 ero HOMUHaILHOIO TOKa.

8.6.3 XapakTepucTtuka pacuenseHuns

XapakTepucTuka pacLensieHus BolkntoyaTens go/mkHa NPoXoAuTL B 30He, onpeaeneHHon 8.6.1.

MpumeuvaHnnsn

1 TemnepaTypa 1 yCNnoBUS MOHTaxa, OT/MyawLlWmecs OT ykasaHHbliX B 9.2 (Hanpumep, MOHTaxX B cneumanbHbIX
060/104Kax, KOMMNOHOBKA HECKOSIbKUX BblK/louaTeneid B 04HON 060/104Ke U T. N.). MOTYT BAWATb Ha XapaKTepucTuky pac-
LenneHnsa BbiknovaTens.

2 W3rotoBuTenb JO/MKEH GbITb FOTOB NpefocTaBUTb MHChOPMaLMIo 06 U3MEHEeHNAX XapakTepucTukn pacuenieHns
npy Temnepartype OKpyXatolero Bo3ayxa, oTanyatoLeiica oT KOHTPOSIbHOrO 3Ha4YeHus B npefenax, ykasaHHboix B 7.1.

8.6.3.1 BansHne o4HOMOMIOCHOW Harpy3ku Ha XapakTepuCcTUKy pacLensieHnst MHOTONo/IKCHOrO BbiK/ova-
Tena

Ecnu B Bbik/tovatene ¢ 60nee 4eM OAHUM 3aLLMLLEHHbIM NOIFOCOM NPOXOAMUT TOK HArpy3kn TONbKO Yepes
OfIMH 3aLLMLLEeHHbI NOIC, HAYNHAA C XONOLHOIO COCTOSAHUA, BbIK/tOUaTe b A0/HKEH pacLenniAaTbCsA B npejenax
YC/IOBHOMO BPEMEHW, yKa3aHHOro B 8.6.2.1. nNpu TOKe, paBHOM;

-1,1 ycnoBHOro Toka pacuensieHns ansa ABYXNOMOCHBIX BbikouaTenel ¢ ABYyMS 3allULeHHbIMW Noto-
camu;

-1.2 ycnoBHOro ToKa pacuenneHuns ansa Tpex- U YeTbIPEXNOSIOCHbIX BblKNtoYaTeneu.

8.6.3.2 BnuaHue TemnepaTypbl OKpyXXaroLlero Bo3gyxa Ha Xxapakrepuctuky pacuenneHus

TemnepaTtypa OKpyXaloLero Bo3gyxa, OT/IM4aloLwancs oT KOHTPO/IbHOW, HaxoAawancs B gnanas3oHe oT
MuHyc 5 rC o nntoc 40 *C, He [lo/mKHa CYLLLEECTBEHHO OTpakaTbCsA Ha XapakTepPUCTUKE pacLien/ieHns BbiK/tovaTess.

CooTBeTCTBME NPOBEPSAIOT UCMbITaHUAMM N0 9.10.4.

8.7 MexaHunyeckas U KOMMyTaLMOHHaA N3HOCOCTOWKOCTb

BbIkatouatenn fomMxHbI 6bITb CNOCOBHbI BbINO/HATL YCTAHOB/IEHHOE KOIMYECTBO MEXAHUYECKUX 1 3NeKTpu-
YeCKUX LUKI0B ONeprpoBaHmns Npyu HOMUHaNIbHOM TOKE.

CooTBeTCcTBME MPOBEPSAIOT UCMbITaHWem no 9.11.

8.8 Pab60oTOoCNOCO6HOCTL NPU TOKax KOPOTKOro 3aMblKaHWA

Bbiktouatenu 4omkHbl 6biTb CMOCOGHbI BbINOIHUTL YCTAHOB/IEHHOE YMC/0 LKIOB ONEePUPOBaHNS Mpu Ko-
POTKOM 3aMblKaHUW, He NPeAcTaB/IAas ONacHOCTU 418 onepaTopa v He Bbi3blBas MePeKpbITUA MeXAY HaxoaALWwm-
MUCA NOJ, HaNPsHXXeHWeM NPOBOAALLMMY HYACTAMMN MO0 MeXAY 3TUMM HYaCTAMMN 1 3eMIIe.

CooTBeTCTBYE NPOBEPSIOT UCMbITaHNEM M0 9.12.

BbIkntouaTenu fomkHbl 6bITb CNOCO6HBI BK/OUYATL M OTKHYATL /1060 TOK 10 YPOBHS, COOTBETCTBYHOLLETO
HOMVHaNbHO HanbobLUIel KOMMYTaLMOHHO CMOCOBHOCTM BKIOUUTENBHO, MPW HOMWUHA/BHO YacToTe 1 BOcCTa-
HaB/IMBAIOLLEMCS HANPSXXEHUN NPOMBILLIIEHHOW YaCcTOTbl, paBHOM (105 + 5) % HOMWHAILHOTO HANPSHXXEHN Npy
N60M Ko3dhhULMEHTE MOLLHOCTH, HE MEHEE HKHEro npejena gnanaloHa, ykasaHHoro B 9.12.5; TpebyeTcs
Takxe, YTobbl COOTBETCTBYIOLLEE 3HAaYeHne | 2 6bIn0 HUxXe xapakTepucTuku 12t (cm. 3.5.13).

8.9 CTOWKOCTb K MEXAHUYECKOMY TOMYKY W yaapy

Bbikntouatenn fomkHbl 061a4aTtb COOTBETCTBYIOWEN MEXaHWYeCKOW NPOYHOCTbIO, YTOObI NPOTUBOCTOSATH
MeXaHWYyeCcKnM Harpyskam, BO3HVKaIOLLMM NPU MOHTaXe W aKcnyaTauum.

CooTBeTCTBME NPOBEPSAIOT UCMbITaHMeM no 9.13.

8.10 TepMOCTOKOCTb

BblkntoyaTenu 4omKHbI 6bITb 4OCTATOYHO TEPMOCTONKUMMU.

CooTBeTCTBME NPOBEPSAIOT UCMbITaHMeM Mo 9.14.

8.11 CTOWKOCTb NPOTUB aHOMasIbHOrO Harpesa ¥ OrHA

HapyxHble yacTu Bblk/toyaTene, BoiNo/IHEHHbIE 13 U30NSALMOHHOTO MaTepuana, He A0/MKHbI JIerko Bocnna-
MEHATLCA U PACNPOCTPAHSATL OFOHb, €C/N 6/IM3NIeXaLLe TOKONPOBOASALLME YACTW OCTUIAIOT BbICOKOV TeMnepa-
Typbl NPV aBapun UK Neperpyske.

CooTBeTCTBME NMPOBEPSAIOT OCMOTPOM U UCTbITaHNEM Mo 9.15.

8.12 Koppo3neyctoinumBocTb

YacTtu, BbINOMHEHHbIE N3 YEPHbIX METaIoB, AO/MKHbI OblTb B [OCTATOYHOW CTEeneHW 3aluileHbl oT
Koppo3uu.

MpoBepKy oCyLecTBAAT UcnbiTaHnem no 9.16.
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9 WcnbiTaHus

9.1 TunoBble UCMbITAHUA U UX NOC/ef0BaTe/IbHOCTb

9.1.1 XapaKTepuCTUKM BbiK/touaTeneii NpoBepsitoT Npy NPOBEAEHUMN TUMOBBIX UCTbITAHWIA.
MepeyeHb TUMOBLIX MCMbITaHWIi NprBeAeH B TabnuLe 8.

Ta6nuua 8— MepeyeHb TUNOBLIX UCMbITAHWIA

WcnbiTanne MyHKT
CTOWKOCTb MapKupoBKM 9.3
HapaeXxHoCTb BUHTOB, TOKOMPOBOAALMX YacTelh U coefuHeHni 9.4
HapfexXHocTb BbIBOAOB /1 BHELHUX MPOBOAHUKOB 9.5
3awuta OT NOPaxXeHus 3NeKTPUYECKMM TOKOM 9.6
O/1EeKTPOM30NSALMOHHbIE CBONCTBA U CMNOCOGHOCTb K pasbeAnHEHUID 9.7
MpeBbiWeHne Temnepatypsb! 9.8
28-CyTOYHOE ucCnblTaHue 9.9
XapaktepucTtuka pacuensneHus 9.10
MexaHuyeckasi 1 KOMMyTaLMOHHAsA M3HOCOCTOMKOCTb 9.11
KopoTKOB 3ambiKaHue 9.12
CTOKOCTb K MEXaHWYECKOMY TOMIUKY U yaapy 9.13
TepMOoCTOWKOCTb 9.14
CTOKOCTb NPOTMB @aHOMaJ/IbHOTO HarpeBa W OrHs 9.15
KopposueycToitumBocTb 9.16

L5t NPOBEPKM COOTBETCTBYUS HACTOSILLLEMY CTaHAAPTY TUMOBbLIE UCTILITAHWS BbINOHSIOT LUKIaMU.

LIMK/bl UCMBITAHMIA M YNCIO UCTBITYEMbIX 06Pa3LI0B yKasaHbl B NpuioxeHun C.

B OTCYTCTBME ApYrvX yKasaHwii Kax oMy TUMOBOMY UCMbITAHUIO (MU LK) NOABEPratoT YNCTbIE U HOBbIE
BbIK/tOUaTE NN,

MpumMmeyaHune — McnbiTaHUs Ha COOTBETCTBME CTaHAApPTaM MOTyT GbiTb BbIMOHEHbI:
- M3TOTOBMTENEM MPU 3aN0SIHEHUU eKnapauun O COOTBETCTBUM MOCTAaBKU:

- He3aBWCWMOIi opraHusaumeil B Lensx cepTudimkaLny npoayKuuu.

Mpy 3TOM TEPMUH «CePTUIMKALUSA» MOXET 6biThb NMPUMEHEH TO/IbKO BO BTOPOM C/lyuyae.

9.2 Ycnosusa ncnbliTaHuii

Bbikntoyaresib yctaHaB/MBatOT OTAE/bHO, BEPTUKa/IbHO, Ha OTKPLITOM BO3AYyXe NMpu TeMnepaType okpyxa-
toweid cpeabl oT 20 X o 25 X . ec/iv He ykasaHO MHOe, B MecTe, 3ali/LLEHHOM OT YpEe3MEPHOro BHELLHEro
Harpesa Uiv oxnaxaeHus.

BbikntoyaTenu, npefHasHauyeHHble A1 yCTaHOBKN B UHANBUAYabHbBIX 060/104Kax, UCTbITLIBAIOT B HAUMEHb-
et 3 060104eK, ykazaHHbIX N3roTOBUTENEM.

Ecnu He ykasaHO MHOe, BbIK/KOUaTe M NPUCOEANHAIOT C NOMOLLBIO Kabens ¢ naowaabio nonepeyHoro ce-
YyeHusa S. ykasaHHOW B Tabnuue 9. 1 3aKpennsioT Ha paHepHOM LMTe TOMLLMHOW 0kono 20 MM, OKpalleHHOM
MaTOoBO YepHO KpacKoii; cnocob KpenneHns f4oMKeH COOTBETCTBOBATL MPeAnucaHnuam N3rotToBUTENSA B OTHOLLIE-
HVN MOHTaXKa BbIK/TloHaTesis.

Tab6nwnu ua 9 — I'Ionepequle ceyeHnsa S ucnbiTaTesbHbIX MeAHbIX NMPOBOAHWKOB B COOTBETCTBUW C HOMUHa/IbHbIM
TOKOM

I'IonepeuHoe 3HayeHWe HOMUHanNb- I'IonepeuHoe 3HauyeHne HOMUHaNb-
ceyeHune S. mMm2 HOro Toka /nm, A ceyeHne S. mMm2 HOro TOoKa /n, A
1.0 /In56 10.0 32 </, 550
1.5 6 </,513 16.0 50</,563
2.5 13</,520 25.0 63 < /,580
4.0 20< /,525 35.0 80 < /,5 100
6.0 25 < /,532 50.0 100 < /,5 125

Ecnn gonyckaemble OTKNOHEHNA He yKa3aHbl, TUMOBble UCMbITAHMUA MPOBOAAT MNPU 3HAYEHNAX HE MeHee
XOCTKMX. YEM NpuBeAEHHbIE B HACTOALLEM CTaHA4apTe.
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Ecnu He ykasaHO WMHOe, NCMbITaHNe NPOBOAAT NPW HOMUHA/LHOI YacToTe =5 % 1 N6oM npuemaemMom
HanpsHKeHUn.

Bo Bpems ncnbITaHWii He fonyckatloT pa3bopka nnm obcnyxmnBaHne 06pasLioB.

Ons vcnbiTanuii no 9.8—9.11 BbIk/IlOYATENN NOACOEANHAIOT CneayoLwym 06pasom:

a) coeiVHEHWS BbINOIHAT OAHOXUIbHBIMU MeAHbIMU KabensiMu ¢ NONMBUHUNXIOPUAHON n3onsauueli co-
rnacHo FTOCTPM3K 60227-1;

b) MCNbITAHWS NPOBOAAT 0AHOMA3HbLIM TOKOM C NocnefoBaTe/lbHbIM COeUHEHNEM BCEX MOJIOCOB, 3a UC-
KNHOYEHNEM MCMbITaHuin no 9.8.2, 9.10.2 1 9.11;

C) CoeVHeHMsI Pa3MELLLAOT Ha OTKPLITOM BO3AyXe C MPOMEXYTKaMM He MeHee PacCTOAHUA MeXAY BbIBO-
famu:

d) MUHUManbHasA f/IMHa KaXk0ro BDeMEHHOT0 COeiHEHNS OT BbIBOAA [i0 BbIBOJA COCTABNSAET:
-1 M —pans ceveHmnii 4,0 10 MM2BK/TIOUUTENBHO;
-2 M— ania ceyeHuii ce. 10 mm2.

3aTArMBaloLLIMii KPYTALLWIA MOMEHT, NpUKNaabiBaeMblli K BUHTaM, AO/HKEH COCTaBATbL 2/3 3HaYeHul, yka-
3aHHbIX B Tabnuue 10.

MpumeuvaHune — CeyeHusa mefHbIX NPOBOAHNKOB B cucteMe AWG cM. B npunoxeHuu G.

Ta6nuuya 10— AuameTpbl pe3bbbl U NPUKNALbIBAEMbIE KPYTALLME MOMEHTbI

KpyTawunii MoMeHT. H M

| " ]
o 2.8 BKIOY. 0.20 0.4 0.4
Cs. 2.8 pgo 3.0 BK/O4. 0.25 0.5 0.5
B 30 B 32 B 0130 0.6 0.6
B 32 B 36 B 0.40 0.8 0.8
B 36 B 41 B 0,70 12 1.2
B 41 B 4.7 B 0.80 1.8 1.8
B 47 B 53 B 0,80 2.0 2.0
B 53 B 6.0 B 1,20 2.5 3,0
B 60 B 80 B 2,50 3.5 6.0
B 80 » 100 B 4.0 10,0

MpumevyaHuns
Ipadpy | NpUMEHSAIOT ANA BUHTOB 6€3 ro/IoBKU, €C/IM BUHT B 3aTAHYTOM MOJIOXEHUW He BbICTynaeT U3 rHesga, v

LONS APYTUX BUHTOB, KOTOPbIE HE MOTYT 6biTh 3aTAHYTbl C MOMOLLbIO OTBEPTKU C LUMPUHON fie3Bust 60/blIeii, Yem
AnameTp BUHTA.

Ipadpy Il NpUMEHAIOT AN A4PYTUX BUHTOB, KOTOPbIE 3aTATMBAOT C MOMOLLbIO OTBEPTKU.

Ipadpy Il NPUMEHAOT ANA BUHTOB W raek, 3aTArMBaeMbIX APYrMMU cnoco6amu, 6e3 oTBepTKM.

EC/n BUHT CHaBXEH LIeCTUTPAHHO F0M10BKOI «Mog KIU» CO WNLEM 4151 OTBEPTKW, a 3HaYeHus 8 rpadax Il n
Il pasnnyHbl, TO UCMbITAHUA NPOBOAAT ABaX/Abl: CHAaYana NnpuKNabIBaloT K WEeCTUrpaHHON rofIoBKe K/I0HOM MOMEHT,
yKasaHHblii B rpade Ill, a 3aTem Ha Apyrom o6pasLie ¢ MOMOLLbI0 OTBEPTKM NPUKNAALIBAIOT KPYTALLNKA MOMEHT, yKa3aH-
Hblli B rpadie Il. Ecnu 3HaveHnst B rpachax Il u lll ognHaKoBbl, NPOBOASAT UCMbITAHWE TOLKO C OTBEPTKOMA.

9.3 NpoBepka CTOWKOCTU MapKNpoOBKM

MpoBepky NPOBOAAT BPYUYHYH TPEHMEM MapKMPOBKM B TeueHne 15 ¢ BaToli, CMOYeHHOI BOAOM, U 3aTeM B
TeyeHne 15c BaToli, CMOYeHHON anndaTnyeckum rekcaHoBbIM pacTBopuTenieM {ccofepxaHnem apomaTnyeckux
yrnesogopoaos He 6onee 0.1 % no 06beMy, kayprbyTanoaoBbIM YNC/IOM 29. HaYasTbHOI TemnepaTypoii KUNeHns
npuban3nTensHo 65 °C. KOHEYHON TemMnepaTypoii KUNeHns NpM6aM3nTeNnsHO 69 eCx NIOTHOCTLIO NPUGIN3UTENb-
Ho 0,68 r/cm3).

MapKvpoBKY, BbINOSIHEHHYIO TUCHEHNEM, IMTHEM U TPABMPOBKOW, AaHHOMY UCMbITAHWIO HE NMOABEPratoT.

Mocne 3Toro CNbITaHUst MapKMpPOBKa JO0/MKHA ObITb 1ErKO pa3nMunMoii. MapkupoBka Takke A0/KHa ocTa-
BaTbCA /IErKO Pa3INYMMONi Nocsie BCeX UCMbITaHWI MO HACTOSALLEeMY CTaHAapTy.

Tabnnykn He [OMKHBI 1IETKO OTAENATLCA UM CKPYyUMBaTbLCS.

9.4 MpoBepka HaAeXHOCTN BUHTOB, TOKONPOBOAALWMX YacTeli U coeAnHEHNI

CootBeTcTBME TpEGOBaHUAM 8.1.4 NPOBEPSAIOT BHELLHMM OCMOTPOM, a A4/15 BUHTOB U raek, MCnosib3yeMbix
ONs MOHT&Xa 1 NoACOeANHEHUS BbIKNoYaTeNs, CNeayoWmM NcnbiTaHnem.
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BWHTbI 1 raiiku 3aTArMBatoT 1 OTNyCKatoT:

-10 pas3 npu 3auensieHn BUHTOB C Pe3b60ii B N30N15ALMOHHOM MaTepuane:

- 5 pa3 BO Bcex pyrux cryyasx.

BuWHTbI 1 raiikv, 3auennstolmecs ¢ pe3bboii B U30NALMOHHOM MaTepuane, Kaxablii pas BbIHUMAIT NOJTHO-
CTbl0 U BCTaBNAOT 3aHOBO.

McnbiTaHne NpPOBOAAT C UCNOJIb30BaHNEM COOTBETCTByIOLI.[,GI7I ncnbiTatesnibHomn OTBEPTKN UK raevyHOoro K-
ya Cc NpUNoXeHneM KpyTsLLero MOMeHTa cornacHo Tabnauue 10.

BWHTbI 1 raiiku He cnegyeT 3aTArMBaTb pbiBKaMU.

MpPoBOAHMK CMeLLaloT Kbl pas. korga BUHT UV raiiky 0CBO60XAatoT.

I'Iposepky LUTbIPEBbIX Coe,qMHeHMVI BbINO/THAIOT NyTEM I'IFITI/IKpaTHOI‘/'I CTbIKOBKWU 1 PACCTbIKOBKW BbIK/1lO4aTENA.

Mocne ncnbiTaHWs CoeANHEHUS He [OMKHbI 0CNabNATbCA U YXyALaTh 3NeKTpuyeckne yHKLMN.

Bo Bpems ucnbiTaHWii BUHTOBbIE COEAUHEHUS He AO/MKHbI 0CNAabNATLCA W HE [O/MKHO ObiTb MOBPEXAEHWIA,
TakuXx, Kak NosIoMKa BUHTOB, NOBPEXAEHVE WAMLEB, pe3bbbl, Waib 1 XOMYTUKOB, YXYALUIAIOWNX AaSIbHENLLYIO
3KCNyaTaumio BblkNoyaTens.

Kpome Toro, He fO/HKHO 6bITb NOBPEXAEHUI KPbILLEK 1 060104eK.

MpoBepKy LWTbIPEBbIX COeANHEHWI BLINOHAIOT MyTEM NATUKPATHON CTLIKOBKY U PACCTLIKOBKY BbIK/TIOUaTENS.

Mocne ncnbiTaHMs COeANHEHNS HEe JOMKHbI 0CNabNsATbCA U yXyALaTh aNeKkTpuyeckne yHKUMN.

9.5 WcnbiTaHMA Ha HafeXHOCTb pe3b60BbIX BbIBOLOB ANA BHELWHUX MOAHbLIX NPOBOLHUKOB

CooteeTcTBUe TpeboBaHUsAM 8.1.5 npoBepstoT:

- OCMOTPOM, UCNbITAHUAMU MO 9.4. ANA YEro B 3aXKMM BbiBOAA MNOMELLAIOT XECTKMA MeHbIA NPOBOAHWK
HanbonbLUero cevyeHns U3 ykasaHHbix B Tabnuue 5 (Npy HOMUHaTLHOM N1oLWaan NoNepeyHoro ceyeHuns cB. 6 Mm2
MCNO/b3YHOT XXECTKNIA MHOTONPOBO/IOYHBI NPOBOA, ANA APYTNX CEYEHWI — OfHONPOBO/IOYHbIN):

- ucnbitannamm no 9.5.1—9.5.3. 3T nocnegHne UcnbiTaHWA NPOBOAAT C NMOMOLLbIO COOTBETCTBYIOLLEN
ncnblTaTeNbHOM OTBEPTKM UM raeUHOro Kkoya, NpuknaabiBas KpyTawmin MoMeHT no tabamue 10.

9.5.1 BbiBOABI OCHALAIOT MeAHbIMU OAHO- Y MHOFOMPOBOIOYHBIMU NPOBOAHUKAMWN HAUMEHBLLETO U Hau-
60NbLLEro CeYeHN U3 yKasaHHbIX B Tabnuue 5. Bbibupas HaumeHee 6naronpuaTHele.

MpOBOAHWK BCTABMAIOT B BbIBOJ HA MUHUMaJILHOE NPeAnncaHHoe pacCToAHNE W B OTCYTCTBYE npenuca-
HWIA [0 NOAB/IEHNSA KOHLA NPOBOAHUKA C NPOTUBOMOJIOXHON CTOPOHbI 3aX1Ma 1 B MOI0XKeHUW, Haubonee 6naro-
NPUATHOM [/191 BbICKa/1b3blBaHUSA OHONPOBO/IOYHOIO NPOBOAHMKA WM MPOBOOKM (MPOBO/IOK) MHOTONPOBO/IOYHO-
ro NpoBOAHUKA.

3aTem 3aXWMHble BUHTbI 3aTATVBaOT MOMEHTOM, paBHbIM 2/3 3HaUEHWS, yka3aHHOro B COOTBETCTBYIOLLE
rpadpe Tabnuupbl 10.

3arem KaxAblii NPOBOAHUK NOABEPraloT BbITATMBAHMIO C YCUIMEM, YKa3aHHbIM B Tabnuue 11.

Tab6nunya 11— Ycunvsa BbITATMBaHWSA NPOBOAHNKOB

CeueHue MPOBOAHVIKA, 32KIMAEMOro
B BbIBOZE, MM2 Lo 4 flo 6 fo 10 o 16 o 50

BuiTarusatouwee ycunve. H 50 60 80 90 100

BbITArMBaHWe Npon3BoAsAT 6e3 pbiBKOB B TEUYEHWE 1 MVH B HanpaB/iEHNUM OCK KaHaa MPOBOAHMKA.
Bo BpeMsi 3TOr0 UCMbITAHWSI NPOBOAHMK HE JO/KEH CABUIATLCS B BbIBOAE.
9.5.2 BbIBO/b! OCHALLAIT MeAHbIMU OfHO- I MHOTOMPOBOJIOYHBIMU NPOBOAHUKAMU HAUMEHBLLETO U Hau-
60/IbLUIEro ceueHuin U3 ykasaHHbIX B TabnuLe 5, BbiGrpast HarMeHee 61aronpusTHble, U 3aXUMHbIe BUHTbI 3aTsru-
BAOT MOMEHTOM, paBHbIM 2/3 3HAUYEHWS!, yKasaHHOro B COOTBETCTBYHOLLEI rpache Tabnmup! 10.
3arem BMHTbI OTMYCKAKOT U Ty Y4acTb NPOBOAHWKA, KOTOPAs [NIOKET 6bITh NOBPEXAEHA 32KUMOM, OCMATPHBAIOT.
MPOBOAHUKM HE AOMKHBI UMETb YUpe3MepHbIX NOBPEXAEHUIA U 060pBaHHbLIX NPOBOJIOK.

MpumeuaHue — MNPOBOAHUKM CHUTAIOT YPE3MEPHO MOBPEXAEHHBIMU MPU HAMMUNN TNYGOKUX BMSATUH WK
Hafpes3os.

Bo BpeMsi UCMbITAHWIA BbIBOAbI HE AO/KHBI 0CNAGAATLCA U HE JO/IKHO GblTb UX MOBPEXAEHUI, TaKMX, Kak
No/IOMKa BUHTOB, NOBPeXAeHue LWNNLEeB, pe3bobl, Laitb 1 XOMyTUKOB, YXyALLAKLWMX AabHELLY0 aKCnyaTa-
LI BbIBOAA.
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9.5.3 BbIBO/bI OCHALLAKT XECTKMMU MHOTOMPOBOJIOYHLIMY MEAHbLIMU NPOBOAHMKAMY, UMEIOLLMMMN CTPYKTY-
py cornacHo Taénuue 12.

Ta6bnuuya 12— Pa3mepbl NPOBOAHNKOB

HoMuHanbHoe ceyeHue 3aXuUMaeMmblx MHOronpoaosouubliit NpoBOAHNK
NpOBOAHNKOB, MM* Uncno npoBoNoOK AvameTp nNpoBONOK, MM
or 1,0 ao 2.5a> 7 0.67
B 1.0 » 4,09 7 0.85
» 15 » 6.0a' 7 1.04
B 25 » 0.0 7 1.35
» 40 B 16.0 7 1.70
B 10,0 B 25.0 7 2.14
» 16.0 B 35.0 19 1.53
B 25.0 B 50,0 19 1.83

Ecnv BbiBOA npegHasHayeH ANA 3axuMma TO/IbKO OAHONPOBOJIOYHbLIX MPOBOAHWKOB (CM. MpuMevaHue K
Tabnuue 5), ncnbiTaHue He NPOBOAAT.

Mepef BBOAOM B 3aXMM NMPOBOJIOKAM NPOBOJAHUKA NMPUAAKT COOTBETCTBYIOLLYO hopmy.

MpoBOAHVK BBOAAT B 38)KMM A0 yropa B ero 4HO WK 40 BbIXO4a KOHLLA NPOBOAHMKA C MPOTUBOMOIOXHOW
CTOPOHbI 3aXVMa 1 B NOSTIOXEHUN, Hanbonee 61aronPUSTHOM AN19 BbiCKa/lb3blBaHMS MPOBOIOKM (NMPOBONOK). 3a-
YXMMHbIE 6ONThI UMK raiiky 3aTeM 3aTArMBaloT MOMEHTOM, paBHbIM 2/3 MOMEHTa, YKasaHHOro B COOTBETCTBYOLLEl
rpadpe Tabnmupl 10.

Mocne ncnbiTaHUsA HYU 0 Ha NPOBO/IOKA MPOBOAHMKA He A0/IKHA OKa3aTbCA BHE 3aXVMa.

9.6 MpoBepka 3aLWunTbl OT NOPAXKEHUA 3N1IEKTPUYECKAUM TOKOM

VcnbiTaHne NpoBOAST C NPUMEHEHMEM CTaHAAPTHOMO UCMbITATENbHOrO NasbLa (CM. pUCYHOK 9) Ha obpasLe,
CMOHTMPOBAHHOM Kak /11 HOPMasibHOW 3KcnayaTauuy (CM. npuMeyaHme K 8.1.6). ocHalleHHOM NPOBOAHMKAMU C
HaVMEeHbLLUM 1 HanBOoNbLLUMM CEYEHUAMU U3 yKa3aHHbIX B Tabnuue 9.

Manew, fLoMKeH ObITb CNPOEKTUPOBAH TakK, YTOObI KaXAast U3 ero CoOYIEHEHHbIX CEKLMI Moria noBopaynBaTh-
csa nog yrnom 90° No OTHOLUEHMWIO K OCU NasibLia TO/IbKO B OHOM Hamnpas/iEHUN.

CTaHfapTHbI ucnbITaTe bHbIV Nanewy, NpuknaabIBaloT B KaXA0M BO3MOXHOM U30THYTOM MOSIOXKEHNM, KaKy
HacTosLero nasbua. s onpefeneHns 301eKTpuyYeckoro KOHTaKTa c YacTAMU, HAXOAALLMMUNCS MO HaNPsHKEHN-
em, cneayeT UCNo/ib30BaTb UHANKATOP 3/1EKTPUYECKOTO KOHTaKTa.

[ns vHAVKauMn KOHTaKTa peEKOMeHAYEeTCS NCMNOoNb30BaTb 3/IEKTPUYECKYH0 /TAMMOYKY Ha HanpshKeHue He
MeHee 40 B.

BhlktouaTenu ¢ 060/104KamMu UK KpbILLKaMK U3 TEPMONIAaCTUYHBIX MaTepraioB NOABEPratoT Ceay LM
[ONOMHMTE NbHBIM NCMbITAHWAM MPU Temnepartype okpyxatowero Bodgyxa (35 +2) °C v Takoii xe Temnepatype
BbIK/lOYaTeNs.

K BblktoUaTe o B Te4eHne 1 MyH NpukiaabiBatoT ¢ yeunmemM 75 H KoHUMK npsimoro (HEM30rHyToro) Ucnbita-
TeNbHOro NasibLa Takmx Xe pa3MepoB, Kak 1 CTaHAAPTHbIA UCMbITaTeNbHbIV Nasiel,. 3TOT nanew, NpukiaabIBatoT BO
BCEX MECTax, rie pasmaryeHme n301aLMOHHOTo MaTepuasna Morio 6bl NOBANSTL HA LENIOCTHOCTL U 6e30NacHOCTb
BbIK/Il0HATENSA, KPOME NPOBUBHBIX Anadparm.

Mpwy ncnbiITaHM 060/104KM WV KPBILIKW HE J0/MKHbI Aed)OpMMpPOoBaThCS B TAKON CTeNeHN, 4ToObl Haxoas-
LMXCA NOA HANPsHKeHWEM YacTeli MOXHO 6bl/10 KOCHYTbCS XXECTKUM UCNbITaTe MbHbIM NasnbLeMm.

BbIk/toyaTenv OTKPLITOro UCMOSIHEHUS, MEIOLLMe YacTu, KOTOopble He NpeanonaraeTcs 3awuatb 060104-
Kamun. CMOHTMPOBaHHbIE Kak 418 HopMasibHO akcnnyaTauum (cum. 8.1.6). noaBepraloT UCMNbITaHWo C YCTAHOB/IEH-
HOI MeTanMJYecKoin nepesHeli NnaHeNbHo.

9.7 MNpoBepka 31eKTPON30NALUOHHbIX CBONCTB U CNOCOGHOCTN K pa3befNHEHUIO

9.7.1 BnaroycTounBocTb

9.7.1.1 MoparoToBKa BbIK/OYATENSA K UCNbITAHUIO

KabenbHble BBOAbI NPV HANMMYNW OCTaB/IAIOT OTKPLITLIMUW: €C/N NPefyCMOTPEeHbI MPo6MBHbIE Anadparmbl,
0[HY M3 HUX BCKPbIBAIOT.

YacTu BbIK/OUaTEsNsA, KOTOPbIE MOTYT 6bITb CHSATbI 6E€3 MOMOLLY UHCTPYMEHTA, CHAMAIOT U MOABEPraoT BaX-
Holi 06paboTKe BMECTE C [/1aBHOI YacCTbH: MPYXUHHbIE KPbILLKM NPy 06paboTke AepXaT OTKPbITbIMU.

9.7.12 Ycnosus ucnbltaHusa

BnaxHyto 06paboTKy NpoBOASIT B KAMEPE C OTHOCUTE/IbHOW B/IaXHOCTbo 0T 91 % a0 95 %.
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Temnepatypy Bo3ayxa B kamepe, B KOTOpOii HaxoauTcs obpasel, NoAAepXunBatoT C norpelHocTbio £ 1°C
npuv 1t060M Noaxodsuiem 3HaveHun Temnepartypbl t mexagy 20 °C n 30 “C.

Mepep nomMelleHreM obpasLa B kamepy ero rTemnepaTypy 40BOAAT Ao TemnepaTypbl o1/ °C go (M+4) °C.

9.7.1.3 MeToauka ncnblTaHns

O6paseL, BblaepxmBatoT B kamepe 48 u.

MpumevaHuns

1 OTHOCUTENbHY BNAXHOCTb OT 91 % 0 95 % MOXHO 06ecneynTb, NOMECTUB B KaMepy HacCbILLEeHHbI BOAHbINA
pacTtsop cynbgata Hatpua (Na2SO*) nnn Hutpata kanus <KNO3). nmetownii 4ocTaToYHO 60/bLIYI0 NOBEPXHOCTb KOHTaK-
TUPOBaHWA C BO34YXOM.

2 ,U,nﬂ A[AOCTUXEHNA npeanncaHHbIX yCﬂOBMVI B Kamepe pekomeHayeTcAa obecneunTb MOCTOAHHYK LUMPKYyNnAunto
BO34yxa U Mcnosib3oBatb Kamepy C Tel‘ll‘lOM30ﬂﬂLl,Vlel7l.

9.7.1.4 CocTosiHME BbIK/IOYaTENA MOC/1e UCTIbITaHUA

Mocne gaHHOM 06paboTKkM 06paseL, Ao/HKeH GbITb UCNPABHLIM B COOTBETCTBUM C TPE6OBaHUAMM HACTOALLETO
cTaHjapTa v BblAepXuBaTb UCNbITaAHUA N0 9.7.2 11 9.7.3.

9.7.2 ConpoTuBAEHNE M30NALMN TNABHON Lenu

Boiktovatens obpabaTbiBaloT, Kak ykasaHo B 9.7.1. a 3aTeM u3BfekaloT U3 Kamepbl Bnarn. Cnycrs
30—60 M1H nocre 3aToi 06paboTKN N3MEPSIIOT CONPOTUBIEHNE U30NALMMN B TEYEHWE 5 C Mpu HanpsXeH NoCTOsH-
HOro Toka npu6ansuTensHo 500 B B Takoit NnocnefoBaTe/lbHOCTY:

a) npu Bbik/ItoYaTeie B pa30MKHYTOM COCTOSIHAN — MeXAY KaXA0i Napoii BbIBOAOB, 3/1EKTPUYECKU Coean-
HEHHbIX MeXay CO60i, koraa BblKYaTelb 3aMKHYT. — B K&KAOM NO0Ce NooYepesHo;

b) NPy 3aMKHYTOM BblK/toHaTene — MeXxay KakAbIM MosIH0COM NMOooYepesHO U OCTaslbHbIMU NOOCaMK,
coefIMHEHHbIMW BMecCTe.

C) NP1 3aMKHYTOM BbIK/l0HaTENle — MeX 4y BCEMU NOcamMmn, COeMHEHHbIMU BMECTE, 1 KOPMYCOM, BK/THO-
Yyasa MmeTa/IIMyeckyto (hosbry, KOHTaKTUPYHOLLYHO C HAPYXXKHOI NOBEPXHOCTLI0 BHYTPEHHER 060/104KM U3 M30N5LK-
OHHOrO Martepuasna, Npu ee Hasm4uu,

d) Mexgy MeTanInyeckMmMm 4acTAMnM MexaHu3ma 1 Koprycom.

MpumeyvyaHne — [insa 3Toil NpoBEpKM MOTYT GbiTb UCMOMb30BaHbI CNELMUaNbLHO NOATOTOBEHHbIE 06pasLbl;

€) 414 BbIK/lo4aTe s B MeTa/IIMYeckoii 060/104Ke, BbI/TOXXEHHON N3HYTPU O6LLMBKO 13 N30MSILUMOHHOIO Ma-
Tepuana. — Mexay KopnycoM W MeTansimyeckoit thosbroli, conpukacarLeincs ¢ BHyTpeHHen NOBEPXHOCTbIO
06LWVBKN 13 U30MIALMOHHOIO MaTepuana, BKI4as BTY/IKW U Apyrue aHasiormyHble npycnocobnexus.

N3mepeHuns No nepeyuncneHnsam a) — C) BbINOIHAIOT Noc/e NOAK/IIYEHNS K KOpnycy BCex BCroMoraTe/b-
HbIX Lieneit.

TepMuH «Kopnyc» noapasyMeBaeT:

- BCE AOCTYMHbIe MeTaInyeckne 4acTu n MeTasimyeckyto onbry, ConpmKacaroLLyocs ¢ MOBEPXHOCTAMU
13 N30/1ALMOHHOr0 MaTepuana, KoTopble OCTYNHbI MOC/e YCTAHOBKY BblIKtoUaTenNs Kak 415 HopMasibHOM aKeny-
arauum;

- NOBEPXHOCTb, HA KOTOPOI MOHTVPYIOT OCHOBAHWE BbIK/THOYATES 1S, NOKPbLITYI0 NPY HEOGX0AUMOCTU MeTasl-
nmyeckoii hosibroi;

- BUHTbI U Apyrne cpefcTBa KpenneHns OCHOBaHWS K onope:

- BUHTbI 4191 KPEMIEHNSA KPbILLEK, KOTOPbIE NPUXOAUTCA CHAMATb NPY MOHTAaXe BbIK/OYaTens, n MeTaniu-
Yyeckme 4acTu OpraHoB ynpas/ieHus], ynomsHyTble B 8.2.

Ecnu BblkntoyaTesnb cHabXeH BbIBOAOM, NpefHa3HavYeHHbIM 18 NPUCOeAVHEHNS 3aLLUTHBIX MPOBOAHVKOB,
3TOT BbIBOA AO/MKEH ObITb NPUCOEANHEH K KOPMYCY.

Ona usmepeHunii No nepeyncnelnsam b) — e) metannnyeckyto onbry Heo6xoANMO HakladblBaTb Takum
06pa3om, YTOObI MOXHO 6bI/10 AP HEKTUBHO UCMbITATH 3a/IMBOYHBIV KOMMAYHS NPV €r0 HAIMYNK.

ConpoTuseHne N3oAaLMn JOMKHO 6bITb HE MeHee:

2 Mom — npu U3MepeHnsIX rno nepeyncrieHnam a) u b);

5 MoM — npu Apyrux n3mMepeHunsx.

9.7.3 2/10KTpMUOCKasi NPOYHOCTb N30/ISILUM T/1aBHON Lenu

Mocne ncnbiTanns nNo 9.7.2 ncneiTaTenbHOe HanpsXXeHue, oroBopeHHoe B 9.7.5. nogatoT B TeueHne 1 MuH
MexXay YacTamu, ykasaHHbIMu B 9.7.2.

BHavane nogalot He 60/1ee NON0BMHbI 38aHHOIO UCMbITATE/IbHOTO HANPSHXXEHWS, 3aTeM B TeveHne 5cero
MOBLILLIAIOT A10 NOJTHOTO 3HAYEHUS.

Bo BpeMsi ncnbITaHWs He J0MYCKaTCA NePeKpbITUS 1 MPO6OU N30NALMUN.

Tnetowwme pa3psagbl, He Bbi3blBalOLLMe NAAEeHUS HANPSHKEHUS, BO BHUMaHVE He NMPUHUMALOT.
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9.7.4 3nekTpuyeckasa NPOYHOCTb M30MALMUM BCNOMOraTesbHbIX Lenei v uenei ynpasieHns

[Ns jaHHbIX UCMbITAHWIA rNaBHYO Lienb NOACOAVHAIOT K KOPMNYCY BbIK/IlOYaTeNs.

3aTeM nojalot B TedeHne 1 MUH ncnbiTaTesibHoe HanpskeHune rno 9.7.5 B cnefytoliemM nopsake:

a) Mexay BceMU COeMHEHHbIMU MeX Ay CO60i BCnomoraTesibHbIMU LensMy 1 LensiMmn ynpasiieHns, KoTo-
pble 06bIYHO COEMHEHDI C INaBHOW Lienbio, U KOPMYCOM BbIK/THOUaTeNs;

b) rae NpMeMnemMo, Mexay Kaxaoi YacTbio BCoMoraTe ibHbIX Lieneii 1 Leneii ynpasneHusi, KOTOPY MOXHO
0TCOEAVHNTL OT NPOUNX YacTel BCnoMoraTesibHbIX Lienei, M aTUMW NPOYMMUN YacTAMU, COeAUHEHHbIMU BMecCTe.

9.7.5 3HauyeHne ucnbiTaTesIbHOro HanpsXeHus

WcnbiTaTenibHoe HanpshKeHne AO/MKHO UMETb MPaKTUYeCcKn CUHycougasibHyo hopMy BOJIHbI MUYacToTy OT 45
00 65 I'u,.

VICTOUYHMK MCMbITATE/IbHOrO HANPsHXeHUs [0/MKEH ObITb B COCTOSAHUM 06€CcneynTb TOK KOPOTKOro 3amMblKaHus
He meHee 0.2 A.

TokoBOe 3almMTHOE YCTPOKCTBO TpaHchopmarTopa He J0/MKHO cpabaTtbiBaTb, €C/N TOK B BbIXOAHON Lenu
mMeHee 100 MA.

3HayeHns ncnbiTaTeNIbHOro HanpPsHXeHWs A0/MKHbI ObITb creayowme:

a) 4N rNaBHOW Lienu, BCNIoMOraTe bHbIX Lienei, npegHasHayeHHbIX 418 NoACOeAUHEHUS K T1aBHON Lienu, n
ANA uenei ynpasneHus:

-2000 B— gnia ncnbiTaHmii no nepeyuncrienmam a)—d) 9.7.2;

- 2500 B— ans ucnbiTaHns no nepeuncnexunio e) 9.7.2;

b) NS BCoMoraTe/bHbIX Lieneii v Lenei ynpasneHns, no ykasaHuio U3roToBUTE A He NoAexallnx noaco-
€AVHEHWIO K TNaBHOM Lienu:

-1000 B. ecnv HoMUHa/IbHOE HanpskeHne nsonauum U, He npesbiwaeT 60 B:

-2 U +1000 B npy MyHMManbHOM 3HadveHun 1500 B. ecnv HOMUHa/bHOE HanpsxeHue unsonauum Ut
cB. 60 B.

9.7.6 MNMpoBepka CNOCOGHOCTN BblAEPXNBATL UMNY/IbCHbIE HAMNPsXeHUs (Yepe3 BO3JYyLIHble 3a30-
pbl U TBEPAYIO M30NALMUIO) U TOK yTEUYKN HA PA30OMKHYTbIX KOHTaKTax

9.7.6.1 MpoBepka cnOCO6HOCTU BbIAEPXMBATL UMNYNIbCHOE HANPSHXKEHNE Ha Pa30MKHYTbIX KOHTakTax (npu-
rOfHOCTb K pa3beVHEHNIO)

VcnbiTaHne NPOBOAAT Ha Bbik/IlovaTe e, 3akpenseHHoM Ha MeTalInyeckoin onope, Kak npu HopMasibHOM
3KCnayarauuu.

MonoxuTtensHble 1 oTpuLaTesibHble UMY bCbl, NOAALWMECS FTeHEPATOPOM, UMEIOT A/INTENIbHOCTL (DPOHTA
1.2 MKC 1 AnuTensHocTb Ha ypoBHe 0.5 BennynHbl — 50 MKC C TOYHOCTbIO:

+ 5 % — A5 NUKOBOTO 3HaYeHUs;

+ 30 % — AN [AnTeNbHOCTN PPOHTA;

+20% — Ans pAMTenbHOCTM Ha ypoBHe 0.5.

BonHoBOE cONpOTUBAEHNE UCTbITATENTbHOIO NPUG0pPa A0/MKHO 6bITb 500 OM.

dopmy NMMy/ILCOB yCTaHaB/IMBAIOT MPU NOAK/IIOYEHHOM K reHepaTopy UMMybCOB UCMbITYEMOM BbIK/04a-
Tene. [N 3TON Lenun A0MKHbI ObITb MCNOMb30BaHbl COOTBETCTBYHOLLME AENTUTENN U AATUUKN HANPSHKEHUS.

JonyckaloTcs He3HaunTe bHble Kosle6aHns MMyIbCOB NPU YC0BUM, YTO UX amnInMTyAa B6M3N Nuka UM-
ny/bCOB cOCTaBNsAeT He 6onee 5% aMnNAUTYAHOrO 3HaYEeHNSA UMMy bCa.

Jonyctumel konebaHus B NepBoii NonoBuHe HPOHTa MMNyIbca amnanTyAoin He 6onee 10 % NUKOBOrO 3Ha-
YeHUs umnybca.

Mmnynsc anutenbHocTbio 1,2/50 MKC cornacHo pucyHky 6 M3K 60060-1 (3] npuknagbiBaloT Mexay Bxos-
HbIMMW BbIBOAAMM, COEANHEHHBIMY BMECTE, U BbIXOAHBIMU BbIBOAAMU, COEAVHEHHBLIMU BMECTE, C KOHTakTamu B
Pa3oMKHYTOM MOJIOXEHUN.

MpviknaabIBaloT NO TPU MOSIOXUTESbHLIX Y OTPULATENbHBIX UMMY/IbCA C UHTEPBA/IOM MEXAY Noc/ieayoLmn-
MV UMMy IbCaMU OGHOW W TOV XXe NONSPHOCTU He MeHee 1¢ 1 Mexay uMnyibcamv NPOTUBOMOSIOXHONV NONSAPHOCTH
He meHee HOcC.

3HayeHns ncnbITaTeNbIioro MMMNYIbCHOTO HaNpPsXXeHWs cnefyeT BblbypaTh no Tabnuue 13 B COOTBETCTBUM C
HOMWHaIbHBIMU UMMNYIbCHBIMU HANPSXXEHUAMU BblK/lOUaTeNs, NpuBeeHHbIMU B Tabnuue 3. laHHble 3HaueHus
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KOpPPEKTUPYIOT No Tabnmue 13 cornacHo 6apoMeTpuyeckomy AaBeHuo /I BbICOTE NPOBEAEHUS UCTIbITaHWI
Haf, ypoBHEM MOpSi.
Bo Bpemsi UCMbITaHUs HE O/IKHO 6bITb HENPEeAHAMEPEHHbIX Pa3pyLLUMTE bHbLIX Pa3psia0B.

Ta6nunya 13 — UcnbiTaTenbHoe HanpshkeHUe Ha PasoMKHYTbIX KOHTaKTax /s NMPOBEpPKN NPUTOAHOCTY K pasbeau-
HEHUI0 COOTBETCTBEHHO HOMWHANLHOMY UMMY/IbCHOMY BblIfEePXUBAEMOMY HaNpPsKEHWUIO BbIKAOYATENS U BbiCOTE MPO-
BeJeHUS UCMbITaHWi

HoMuHaneHoe UMNynbCcHOE BbIACP WcnbiTaTenbHble HaNpPsAXeHWs Ma COOTBETCTBYH LU WX BbiCOTax uaj ypoBHeM Mops

XuBaemoe HanpskeHue (YTp. rB
0 13lbfv nuKkoBOE NepeMeHHOro ToHa. kB

YposeHb mMopa 200 ™ 500 ™ 1000 ™ 2000 ™
2.5 3.5 3.5 3.4 3.2 3.0
4.0 6.2 6.0 5.8 5.6 5.0

97.6.2 TpoBepka MMNynbCHbIM BblAepX1BAaEMbIM HAMPSHXEHNEM YacTeil, He UCMbITaHHbIX cornacHo 9.7.6.1

VcnbiTaHne NpoBOAAT Ha BbIKoYaTe e B 3aMKHYTOM NOMOXEHNM, 3aKpenIeHHOM Ha MeTaslIM4yeckoi onope.

MonoxuTtenbHble Y OTpUUATE bHbIE UMY ILChI, NOAAOLMECS FTeHEPATOPOM, UMEIOT A/IMTENbHOCTL (DPOHTA
1.2 MKC 1 f/IMTe/IbHOCTbL Ha ypoBHe 0,5 BennunHbl — 50 MKC € TOYHOCTbIO:

+5 % — [ANA NUKOBOTO 3HaYeHUs;

+ 30 % — Ana ANUTeN bHOCTY (PDPOHTA;

+20 % — Ana gavtenbHoCcTH Ha yposHe 0.5.

BoniHoBOE conpoTHBAEHNE UCnbITaTeNbHOro Npnéopa A0/MKHO 6bITb 500 OM.

PopMy MMMY/ILCOB YyCTaHaBNBAIOT NPY NOAKNOYEHHOM K reHepaTopy UMMy 1bCOB UCTbITYEMOM BbIK/1t04a-
Tene. 1N 3ToW Lenm AoMKHbI 6bITb UCNO/b30BaHbl COOTBETCTBYIOLME feNNTENN N aTUNKN HANPSHKEHNS.

MpumeyaHune — ONA BblKNOYATENSA CO BCTPOEHHbIMU UMMY/IbCHLIMU pa3psagHukaMmy hopmMy MMNYbCOB
yCTaHaBnnBarT 6e3 NOAKMKYEHNA BbIKlOYaTEN1IA K reHepaTtopy UMnynbCoB.

JlonyckaloTcsa He3HauuTe bHble kolebaHnsa UMMYbCOB NPW YCA0BUM, YTO UX amnInTyAa B6M3n nvka um-
nyfbCOB COCTaB/AET He 6os1ee 5 % amnIMTYAHOro 3HaYeHUs UMy bca.

Jonyctumel konebaHns B NepBoii NonoBuHe HPOHTa MMNyIbCca amnanTyAoin He 6onee 10 % NUKOBOrO 3Ha-
YeHUs umnyrbea.

B nepBoii cepuun ucnbITaHnin UMNYNbCbl NPUKIaAbIBAIOT MeXAY hasHbIM nontocom (noscamu, coegnHeH-
HbIMU BMECTe) 1 HelTpasIbHbIM NOOCOM (U/N MyTeM) BblkntouaTens, 4To NPUMEHNMO.

Bo BTOpOIi cepvu nCNbITaHWA UMNYbCbI NPUKIAaALIBAIOT MEXAY MeTasl/IM4eckoii Onopoi, coeuHEHHO ¢
BbIBOAOM (BbIBOAAMM), NpefHa3Ha4YeHHbIM 419 3aLUTHOro NPOBOAHMKA (NPOBOAHMKOB), €C/IN TaKOBOW nMeeTcs,
1 chasHbIM NONOCOM (MoNtocamMu) 1 HeTpasibHbIM MOMOCOM (MM NyTEM), COEANHEHHBIMU BMeCTe.

B 060ux cryyasx npuknagblsatoT No TPy NONOXUTENbHBIX M OTPULATESIbHBIX UMMY/IbCa C UHTEPBASIOM MEX-
4y nocneayoLwmmmn UMy bCcamu Of4HO ¥ TOV Xe NONSPHOCTM He MeHee 1.C 1 Mexay UMnynbcamMn NpoTUBOMNo-
JIOXHOI NonsipHoCTM He MeHee 10 c.

3HayYeHNs UCTMbITATENILHOrO UMMYJ/ILCHOTO HaNpPsXeHus cnegyeT Bbloupath no Tabnvue 14 B COOTBETCTBUN C
HOMUWHAIbHLIMW UMY IbCHBIMU HANPSHXEHUSIMU BbIKOYaTens, npusefeHHbiMy B Tabnmue 3. laHHble 3HaYeHus
KOPpEeKTUpYIoT no Tabnuue 14 cornacHo 6apoMeTpUUeCcKOMyY AaB/IEHWIO W/WKN BbICOTE NPOBEAEHUS UCTIbITAHUI
Hafl ypoBHEM MOpS.

Bo Bpems ncnbiTaHnii He 4O/MKHO 6bITb MEPEKPbLITUI, a Takke HenpegHaMepPEeHHbIX paspyLLMTebHbIX pas3ps-
foB. Ecnun, ogHako, MMen MecTo TOSIbKO OAMH Takoi paspyLunTenbHblii paspag, To 4ONONHUTENbHO NPUKNagbl-
BalOT LIECTb UMMNYJIbCOB TOV Xe NOMSAPHOCTY, YTO Y BbI3BABLUWI pa3pyLUMTEbHbIA pa3psg; COeUHEHUS MPK 3TOM
[OMXKHbI 6bITb TAKUMY XE. Kak Npu paspsage.

He [0/MKHO ObITb AanbHERLLNX Pa3pyLLUMTebHbIX paspsaoB.

NMpumevyaHune — TepMUH «HenpefHaMepEHHbI paspylunTenbHblli pa3psg» o3HavaeT sBfeHue, 06beanHs-
lolee aNeKTpmyecknii Npoboi n3onAuun, nageHne HanpsHKeHWs U NpoTekaHne Toka.

Tab6nuuya 14— WNcnbiTaTeNbHOe HanpshkeHne ANA NPOBEPKM YCTOWYMBOCTU K UMMY/IbCHOMY BblAepXnBaeMoMy
HanpsHKeHW YacTeil, He UCMbITaHHbIX No 9.7.6.1

HoMWHanbHOE MMNynbcHOe BbIACP NcnbiTaTenbHble HanpsXeHnWsa Ha COOTBETCTBYHUWMUX BbiCOTax mag yposHem mMops
Xnsaemoe HanpsxeHune OTp. kB U, 2|E0 NUKOBOE MepeMeHHOro Toka. kB
YpoBeHb mops 200 m 500 m 1000 m 2000 m
2.5 2.9 2.8 2.8 2.7 2.5
4.0 4.9 4.8 4.7 4.4 4.0

33



FOCT P 50345—2010

97.6.3 TlpoBepka TOKOB YTEUKM Ha Pa3OMKHYTbIX KOHTaKTax (MpUroAHOCTb K pasbeHEeHI0)

K Kaxxgomy nosocy Bbik/IouaTesis B PA30MKHYTOM MOJIOXEHUW, NOABEPrHYTOMY OLHOMY U3 MPUEMIEMbIX
ucnbiTaHnii no 9.12.11.2, unn 9.12.11.3, uan 9.12.11.4.2. unn 9.12.11.4.3. nofatoT ncnbiTaTeNbHoe HanpshkeHue,
paBHoe 1.1 HOMWHa/IbHOTO paboyero HanpsHXeHUs.

N3MepeHHbI TOK yTEeUYKM Ha Pa30MKHYTbIX KOHTaKTax He fJo/HKeH npesblaTth 2 MA.

9.8 T[poBepka npeBbileHUA TeMnepaTypbl U U3MepeHne noTepb MOLWHOCTH

9.8.1 Temnepatypa oKpyxatoLliero sosgyxa

TemnepaTtypa OkpyxatoLiero Bo3gyxa fo/hkHa 6biTb U3MepeHa B TeueHne nocnefHel yetsepTv nepuoga
MCMbITAHUA C MOMOLLbIO HE MeHee [1ByX TEPMOMETPOB WK TepMonap, CUMMETPUYHO PacnosIoXeHHbIX OTHOCK-
TesNbHO BbIKOYaTeNs, NpUbAN3NTENBLHO Ha NMOMOBMHE €ro BbICOTbI U HA PACCTOSHUM OKO/I0 1 M OT BblK/touaTens.

TepmomeTpbl M TepMonapbl A0/MKHbI 6bITb 3aLLULLEHBI OT CKBO3HSAKOB 1 TEM/I0BOr0 U3/yYeHUs.

9.8.2 MeToauka ucnbiTaHnsa

Tok. paBHbIii npu No60M NOAXOAALLEM HANPSHXKEHWU NPONyCcKalT 04HOBPEMEHHO Yepe3 BCe nostoca
BbIK/IIOYATE A B TEUEHWE BPEMEHW, lOCTaTOYHOrO [/17 TOro, YTOObI MPeBbILLEeHNe TemMnepaTypbl OCTUI/IO0 yCTaHO-
BMBLUErocs 3Ha4eHus, N1Mbo B TeUeHre YCI0BHOIo BpEMEHW, BbIGMPAIOT TO. YTO BOsIbLUE.

MpakTyeckn aTo ycnioBne [OCTUraeTcs, Korga U3MeHeHue npesbileHns TeMnepartypbl He NPeBoCXoauT
1Ksalu.

Lna yeTbIpexnontoCHbIX Bbik/TtHYaTeNneli ¢ Tpems 3alUmLLeHHbIMY NOCaMy UCTbITaHWE BHaYau1e NPOBOASAT
nponyckaHvem 3afaHHOro TOKa TO/IbKO Yepes TPU 3allMLLEHHBIX No/oca.

3arem ncnbiTaHne NOBTOPSAIOT, NPOMYyCKas TOT Xe TOK Yepe3 No/oc, NpeAHa3HayveHHbI 415 NpucoeanHeHns
HelTpanu, u cocefHuiA 3aLMLLeHHbIA NotC.

B TeyeHune aTuX UCMbITaHW 3HaYEeHVSA NPeBbILEeHNSA TeMNepaTypbl He AO/MKHbI ObITb 601ee 3Ha4YeHuni, yka-
3aHHbIX B Tabnuue 6.

9.8.3 I3amepeHune TemnepaTypbl YacTei

Temnepatypy pas/iMuHbIX YacTei, NpvBeAeHHbIX B Tabnue 6. U3MepsIoT C MOMOLL|bIO TOHKONPOBO/IOYHBIX
Tepmonap uan aKBMBaIEHTHbIX NPMOOPOB, YCTAHOB/IEHHBIX KaK MOXHO 6/11xe K Hanboiee ropsaymMm Toukam.

CnepyeT o6ecneynTb XOpOLUYto TENIONPOBOAHOCTL MEXAY TEPMONapoi U NOBEPXHOCTbIO UCMbITYEMON Ya-
CTu.

9.8.4 lMpesBbllleHVe TeMnepaTypbl Hactn

MpeBbIilLeHNe TeMnepaTypbl YacTu eCTb pasHULa Mexay TemnepaTypoit 3Toi YacTu, U3MEePEHHOI B COOTBET-
cTBMM C 9.8.3, U TemnepaTypoii OKpyxatoLero Bo3ayxa, U3MepeHHo B cooTBeTcTBMM € 9.8.1.

9.8.5 I3mMepeHune notepb MOLLHOCTK

MepeMeHHbIi TOK. paBHbIi /N, Npyu HanpsxeHnn He MeHee 30 B nponyckalT rnaBHbIM 06pa3oM B Lenu
COMPOTUBIEHNS Yepes Kak bl MOMOC BbIKNoYaTens.

MoTepy MOLLHOCTW Ha NOIIOC PACCHATLIBAIOT MyTEM U3MeEPEHUS NafeHVin HanpsHXeHNa Mexay ero BbiBoja-
MW B YCTAHOBUBLUEMCS PEXMME, N OHW HE AO/MKHbI NPEBbLILLATL 3HAYEHW, NpuBEAEHHbIX B Tabnuue 15.

MpumeuvaHnnsn

1 VicnbiTaTenibHOe HanpsxeHue meHee 30 B MoxeT cTaTb OTAENbHLIM MYyHKTOM COrfalleHns ¢ U3roToBuTenem.

2 i3mepeHne nageHunii HanpsXxeHus MOXeT 6blTb NPOBEAEHO BO BPeMs UCMbITaHWA Ha MpeBbllleHne Temneparty-
pbl MPY YCIOBUU BbIMOSIHEHUA UCMbITATE/IbHBIX YCOBUI MO aHHOMY MyHKTY.

Ta6nuuya 15— MakcuMmasbHble NOTEPU MOLLHOCTU Ha NOJIOC

PAj HOMUHANbLHBLIX TOKOB /, A MakcumanbHasi NoTEPsi MOWHOCTW Ha nontc. BT

/n5 10 3.0
10 < /n£16 3.5
16 < /, £ 25 4.5
25 < /n£ 32 6.0
32 </, £40 7.5
40 < /n£ 50 9.0
50 </, £63 13.0
63 </, £ 100 15.0
100 < /,£ 125 20.0
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9.9 lBaaLaTMBOCLMNCYTOYHOE UCNbITaAHUE

BbikntoyaTens noAepraioT BO3AENCTBUIO 28 LUKNOB UCMbITaHWIA, B K&XAOM 13 KOTOPBIX BbIK/TlOYaTE b Ha-
XxoamuTes 21 4 noA Harpy3koli HOMVHa/TbHbIM TOKOM, MPY HAMPSHKEHUN Pa3OMKHYTOM Lenu He meHee 30 B.u 3y —
B 06€CTOYEHHOM COCTOSAHWUM B YC/TOBUAX UCMbITAHWS N0 9.2.

Bbik/tovateib HaXoAUTCA B 3aMKHYTOM MOJIOXEHUU, & TOK BK/THOYAOT M OTK/10Yal0T BCNIOMOraTe/1bHbIM BblK-
noyaTesieM. Bo Bpems 3T0ro ncnbiTaHUsA Bbik/IoUaTe b HE JO/HKEH pacLensiaTbes.

B nocnegHuii neprnog NpoxoxaeHns Toka cnegyeT n3mMepuTb NpeBbllLeHe TeMnepaTypbl BbIBOAOB.

370 npesbllleHne TemnepaTypbl He O/MKHO MPEeBOCXOAWUTL Temnepartypy, 3amepeHHyo Mpu UChbITaHnun
no 9.8, 6onee yem Ha 15 “C.

HemepgneHHo nocie aToro UsMepeHust NPeBbILLEHUSA TemnepaTypbl B TeHeHne 5 € TOK M1aBHO NOBbILLAT A0
YCJ/IOBHOIO TOKa pacLensieHus.

PacuenneHue BbikoyaTens 4O/MKHO NPOU30MTU B TEYEHNE YCIIOBHOTO BPEMEHM.

9.10 lNpoBepKa xapakTepucTUkn pacuenneHuns

[JlaHHoe vicnbITaHne npefHa3HaveHo A9 NPOBEPKN COOTBETCTBUSA Bbik/ouaTens TpebosanHnsam 8.6.1.

9.10.1 MNpoBepka BpeMsA-TOKOBOM XapakTepUcTuku

9.10.1.1 Tok, paBHblii 1,13/, (YCNOBHbIN TOKHEpPACLLENIEHNS). NPOMYCKatloT B TEYEHWNE YCIOBHOTO BPEMEHN
(cm. 8.6.1 1 8.6.2) uepes Bce MotOCa, Ha4YMHasa ¢ X0NI04HOro COCToAHUA (CM. Tabnuuy 7).

BbiktouaTesib He O/MKEH pacLen/iAaTbes.

3aTeM TOK N1aBHO NOBbILWAKT B TeueHne 5 cao 1.45 /, (ycnoBHOro Toka pacuenneHns).

BbikntouaTenb JO/IKEH pacLenaTbCca B npeaesiax yCN0BHOIO BpeMeH!.

9.10.1.2 Tok. paBHbIii 2.55 A,, nponyckatT Yepes Bce Nosca, HaumHas ¢ X0NI04HOT0 COCTOSHUS.

Bpems pa3mblikaHus [O/MKHO COCTaBNATb HEe MeHee 1 ¢ u He 6onee:

- 60 C— Mpu HOMUHa/bHbIX TOKax 40 32 A BK/IOYUTENBHO:

-120 ¢ — npy HOMWHa/IbHbLIX TOKax cB. 32 A.

9.10.2 TllpoBepKa MIHOBEHHOrO pacuenseHna 1 TOYHOTo pa3MblKaHUA KOHTaKTOB

9.10.2.1 O6LMe YyCrIoBUS UCMbITAHUI

C HU3KMMM 3HAYEHUAMUN UCTbITaTeNIbHOro Toka Mo 9.10.2.2,9.10.2.3 1 9.10.2.4 COOTBETCTBEHHO WUCMbITAHUA
NpoBOAAT OAUH pa3 npu Nt060M yA06HOM HaNpsHXKeHNUN.

C BbICOKMMM 3HAYEHUSAMM UCTIbITATENIbHOTO TOKa UCMbITaHNe NPOBOAAT NPU HOMUHANILHOM HanpsxeHun U,
(mexay hasoii 1 HeiTpasibio) ¢ KoaddpuumeHToM MowHocTH 0T 0.95 o 1.

MocnepoBaTtenbHOCTb ONepauuii Takas:

0O—1-CO—t—CO—t— CO.

WHTepsan I onpegenex 8 9.12.11.1.

Bpewmsa pacuennexus onepauun O n3mepsioT.

Mocne KaxAoi onepawmmn yCTpoiicTBa MHAMKALMN AO/MKHbI YKa3biBaTb Ha Pa30MKHYTOE MOJSI0XEHNEe KOH-
TaKTOB.

9.10.2.2 [ins BbIKAOYartenien Tuna B

Tok. paBHbIii 3/,,. NponyckatT Yepes Bce Nosca, HaunHas € X0/I0AHOTO COCTOSAHUS.

Bpewms pasmbikaHus fO/IKHO 6bITb He MeHee 0,1 c.

3arem TOK. paBsHbIVi 5/n. nponyckatoT Yyepes Bce Nosca, CHOBA HauvHas C X0/TI0A4HOT0 COCTOSIHUSA.

Bpemsi pasmblikaHust O/HKHO 6bITb MeHee 0,1 c.

9.10.2.3 AngA BbikntoyaTeneli Tuna C

Tok. paBHbI1 5/n, nponyckatloT Yepe3 Bce Nosca, HaunmHas ¢ X0J104HOI0 COCTOSHUSA.

Bpems pasmblikaHns fOMKHO 6bITb He MeHee 0.1 c.

3aTem TOK, paBHblii KO /,. mponyckatoT Yepes BCe NoCca, CHOBA HauYMHas C XO/I04HOM0 COCTOSHNS.

Bpems pasmbikaHusa A0/DKHO 6bITb MeHee 0,1 c.

9.10.2.4 Ansa BeikItovaTeneli Tuna D

Tok. paBHbIn 10/m, nponyckaloT Yepes BCe NOMoca, HauMHas C X0N104HOT0 COCTOAHUS.

Bpemsi pasmblkaHnst OKHO 6bITb He meHee 0,1 c.

3artem ToK. paBHbIii 20/, MM MakCUMasTbHbIA TOK MTHOBEHHOIO pacLieneHns NponyckarT Yepes BCe Mosto-
ca, CHOBa HauuHas C X0/I0[{HOr0 COCTOSAHUSA.

Bpems pasmbikaHus [0/KHO 6biTb MeHee 0.1 c.
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9.10.3 MpoBepka BAMAHUA OAHOMOJIIOCHON Harpy3kn Ha XxapakTepucTuky pacuenseHns MHOrono-
JIOCHOTO BbIK/OYaTens

MpoBepky NPOBOAAT UCTMbITAHWMEM BbIK/TIOYATENSA, CMOHTUPOBAHHOIO COrNAacHo 9,2. B yCN0BUSAX, YKa3aHHbIX
B 8.6.3.1.

BbikntoyaTesnb AO/KEH pacuenuTbCcs B Npegesnax yC/10BHOTo BpemeHu (cm. 8.6.2.1).

9.10.4 MpoBepka BAUAHUA TeMnepaTypbl OKpyXatLeid cpeabl Ha XxapakTepPUCTUKY pacuenseHns

CoOoTBeTCTBME NPOBEPAIOT NPOBELEHNEM ClEAYIOLMX UCTbITAHWIA:

a) Bblk/loYaTelb NoMeLaT B cpefy ¢ Temnepatypoii Ha (35 = 2) 'C Huxe KOHTPO/IbHONM TemnepaTypbl
OKpYXaloLLlero Bo3flyxa v BblAEPXUBAIOT 40 AOCTKEHNSA TEMMNEepPaTypHOro paBHoOBeCUS.

Tok. paBHbIil 1.13/, (yCNOBHbIV TOK HepacLieneHns). NPOonyckalT B TeYEHNe YC/IOBHOTO BPeMeHN Yepes
BCe noJsoca.

3aTeM TOK B TeyeHune 5 ¢ naaBHO NosbIwaoT 4o 1.9/

BbIk/TtouaTesib O/IKEH pacLennTLCA B yCTaHOB/IEHHOE BpeMms;

b) BbIKNOYaTE b NOMELLAOT B cpefy ¢ TemnepaTypoit Ha (10 * 2) °C Bbile KOHTPO/IbHON Temnepartypbl
OKpYXaloLLlero Bo3flyxa 1 BblAEPXUBAIOT 4,0 JOCTIKEHUSA TeMNepPaTypHOro paBHOBECUS.

Tok. paBHbIii /,, MponyckaloT Yepes BCce Nostca.

BbiktouaTesib He J0/HKeH pacLennTbCs B yCTaHOB/IEHHOE BPeMs.

9.11 TpoBepka MexaHW4Yeckol 1 KOMMYTaLNOHHON U3HOCOCTOKOCTM

9.11.1 O6wme ycnoBuUs UCnbiTaHUi

BbIkntouarenb NPUKPENSIOT K MeTaimyeckoi onope. Ecnv e oH npefHa3HaveH A1 MOHTaXa B OTAe/b-
HO 060/104Ke, ero ycTaHaB/IMBAOT B Takoli 060/104ke no 9.2.

VcnbiTaHne NpoBoAAT NPy HOMUHA/IbHOM paboyem HanpsxeHuu, Toke, paBHOM HOMUHasTbHOMY, 4TO o6ec-
reunsBaeTcs C MOMOLLbIO CONPOTUB/IEHNI U KaTYLLIEK UHAYKTMBHOCTY, BK/THOYEHHbIX NMOC/e40BaTeIbHO U NpUcoe-
[OVHEHHbIX K BbIXOJHbIM BblBOAaM BbIK/l0UaTENSA.

Ecnn mcnonb3yloT KaTyLKM UHAYKTUBHOCTY C BO3AYLUHBIMY CEPAEUYHUKaMU, TO NapasienbHO Kaxgon v3
HMX NOACOEANHAIOT CONPOTUB/IEHNE, O0TBOASLLEE Ha cebs 0Koso 0.6 % Toka, MPOXOAALLEro Yepes KaTyLUKy.

TOKA0/MKEH UMETL NPaKTUYECKN CUHYCOMAA/bHYI0 (hOPMY BOJTHBI, @ KO3 MULMEHT MOLLHOCTM JO/MKEH ObITb
o1 0.85 00 0.9.

Mpun ncnbITaHNAX OAHOMOMIOCHbLIX BblK/OUaTeNein 1 ABYXMNOMOCHbIX C ABYMS 3alMLEeHHbIMW NoacaMm
MeTa/IIM4ecKyto onopy A1 NepBoi NOMI0BUHbI BCETO Yncna cpabaTbiBaHWii NOAKNOYAIOT K OHO CTOPOHE NCTOY-
HVKa NUTaHus, 415 BTOPOI — K APYroi.

Mpu ncnbiTaHWAX ABYXNOMOCHBIX BbIK/OUYaTeNel C O4HUM 3aLLMLLEHHbIM NOIOCOM MeTaslInyeckyto onopy
NPUCOEUHSAIOT K HEATPAIN NCTOUHMKA MUTAHNS.

McnblTaHns 0fHOMOJIOCHbIX BbIK/lOYaTENEn Ha HOMUHaNbHOoe HanpshkeHne 230/400 B He06x0AMMO NPoBO-
OVTb MPU HU3LEM 3HAYEHUW HaMpPsHKeHUs.

Bbikntouarenn noAcoeAnHAIOT K Lieny MPOBOAHUKaMK coriacHo Tabnuue 9.

9.11.2 MeToguKa ucnblTaHnsa

BbIkntouatenn fomkHbl 6biTb NoAseprHyTsl 4000 Lmknam onepypoBaHns Nog Harpy3koi HOMUHaIbHbIM TO-
KOM.

Kaxablli LMK onepupoBaHns COCTOMT U3 3aMblKaHUS U NOCNeAytoLero pasmblkaHus.

[nsa BbiknoyaTenei ¢ HOMUHaIbHLIM TOKOM 0 32 A BK/IIOUNTE/IbHO YacToTa ONepupoBaHns JO/KHA COo-
cTaBnATb 240 UMKI0B ONeprpoBaHuna B Yac. Bo Bpems Kaxeforo uukia BblkitoyaTeNb 0/HKeH OcTaBaTbCHa pa3oM-
KHYTbIM He MeHee 13 c.

[nsa BbiknoyaTenei ¢ HOMMHa/IbHbIM TOKOM ca. 32 A yacToTa onepvpoBaHna fo/hkHa cocTasNAaTb 120 Luk-
/10B OMneprpoBaHnsa B Yac. Bo BpeMs Kaaforo Lukia Bbik/toyaTe b JO/HKEH 0CTaBaTbCA Pa3OMKHYTbIM He MeHee
28 c.

BbikntouaTenb cnegyeT onepupoBath kak Nnpy HOPMasbHOW akcnyaTauum.

BHuMaHue o6paLlatoT Ha To, YToObI:

- MCMbITaTe/IbHOe YCTPONCTBO HE NOBPEX a0 UCMbITYeMbIi BblkouaTesb;

- He HapyLLanocb CBO60HOE ABMKEHNE MEXaH3Ma YNpaBeHNs UCNbITYEMOro BblK/loYaTens;

- CKOPOCTb NPUBOAHOIO MEXaHN3ma UCMbITaTeIbHOro YyCTPOMCTBA HE BMSANA Ype3MEPHO Ha MeXaHU3M yn-
paB/fieHVs BbIK/loYaTennemM npu UCrbITaHUu.

BbikntoyaTesnb € 3aBUCUMbIM PYYHbIM yNpPaBieHneM JOJKEH YNpaBasTbCa Co ckopocTbio 0,1 M/c + 25 %,
npuyem CKOpOCTb M3MEPSAOT B TOT MOMEHT U B TOM MecCTe, e MexaHu3M ynpaB/eHusi NCnblTaTesIbHOro YCTPOii-
CTBa KacaeTcsl MpuBoAa UCMbITYeMOro BblK/tovaTens. [ noBOPOTHbIX PYKOSAATOK Yr/10Basi CKOPOCTL [0JIXKHA B
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OCHOBHOM COOTBETCTBOBATb BbllLeyKa3aHHbIM YC/TIOBUSIM B TOM. YTO KacaeTCA CKOPOCTM MexaHu3ma yrnpasieHus
(B ero npegenax) UCMbITYEMOrO BbIK/TIOHATENS.

9.11.3 CocTofiHMe BbIK/IOYaTE 1A NOC/e UCMbITaAHUA

Mocne ncnbiTaHns no 9.11.2 obpasel, He AO/MKEH UMETb.

- ype3mepHOro nsHoca:

- pas3nuunii N0N0XeHNA NOABWKHbLIX KOHTAKTOB U COOTBETCTBYHOLLETO NOMIOXEHNA MHAVKATOPHOTO YCTPOIA-

CTBa;

- NoBpexaeHni 060104KY, AatOLLMX BO3MOXHOCTb MPOHNKHOBEHWS CTAHAAPTHOrO NCMbITaTeIbHOro nanbLa
K YacTsiM, HaxoAsaLWMMCA nof HanpshkeHnem (cMm. 9.6);

- 0c/1labneHns 31eKTPUYECKNX MU MEXAHUYECKUX COeANHEHWIA;

- BbITEKaHVSA 3a/IMBOYHOTO KOMNayHAa, eciv TakoBON MMeeTCS.

Kpome Toro, Bblk/touaTenb AO/HKEH YA0BETBOPUTENBHO BblgepxaTb ncnoitanve no 9.10.1.2 n nposepky
3/1EKTPMYECKOl MPOYHOCTU M30/1AUMM No 9.7.3. HO NpK HanpsbkeHun Ha 500 B Huxe npeanucaHHoro B9.7.5 n 6e3
npeaBapvTenbLHo 06paboTku B kKamepe Braru.

9.12 WcnbiTaHMA Ha KOPOTKOE 3aMblkaHue

9.12.1 CTaHaapTHble UCNbITaHNA 418 NPOBEPKM paboTOCNOCOBHOCTM NPU KOPOTKUX 3aMblKaHUAX coaepxaT
LMK/IbI Onepauuii BKIIOUYEHNS 1 OTKTI0UYEHWS COrNacHo npoBepsieMbiM DYHKLMAM, KOTOpble CBeAeHb! B Tabnuuy 16.

Tabnuuya 16— lMepeyeHb UCMbITAHUA NPU KOPOTKOM 3aMblKaHWUK

Bug, vcnbiTaHus McnbiTyeMblii oblkoYaTenb TyHKT

McnbiTaHWa NpU NOHUXKEHHbIX TOKax KOPOTKOro 3a- Bce BbikntouaTenu
MblkaHus (9.12.11.2.1)

MpoBepka NpUrogHOCTK BblKNOYaTeNein A8 CUCTEM Bce Bbiknoyarenun, 3a ucknwovenvem  9.12.12.1

IT (9.12.11.2.2) Ha HOMWHaNbHOe HanpshxeHune 120 wunu
120/240 B

Mcnbitanma npu Toke 1500 A (9.12.11.3) Bce Bblkioyarenn

McnbiTaHnsa Ha pabouyto HanbobLUYI0 OTKIYALLYI0 9.12.12.1
cnocobHocTb (9.12.11.4.2)

BblikatouaTenu, nMmewuine > 1500 A
VcnbiTaHUA Ha HOMUHANbHYK HanbONbLUY OTKKO- 9.12.12.2

yaloLLy cnoco6HocTb (9.12.11.4.3)

Bce BbiknoYaTenun NcnbiTbiBaKOT NPU 60/1€€ BbICOKOM 13 ABYX TOKOB:

-500 A nnu 10/n, BbIGMpatoT TO. 4TO 60/bLIE. — corflacHo 9.12.11.2 unn

-1500 A — cornacHo 9.12.11.3.

BblktouaTenu ¢ HOMMHasIbHOWM Hanboblueli KOMMYTaLWOHHOM cNocoB6HOCTbIO CB. 1500 A ONO/THUTENBHO
UCMbITbIBAIOT:

- Npy paboyeit HanbonbLuen oTknovatLeli cnocobHoctu {cm. 3.5.5.2)— cornacHo 9.12.11.4.2119.12.12.1;
pabouyto HanBOobLLYH OTK/IHOHAILLLYI0 CNIOCOGHOCTL ONPeAeN AT YMHOXEHNEM HOMUHA/LHOW HanbonbLIei oT-
KnovatoLeli cnocobHoCTY Ha koadpuumeHT K. 3Ha4eHns KoToporo npueeAeHbl B Tabnuue 18;

- PV HOMWHaJTLHOW Hanbo bLLEel OTKNoYatoLLeil cnocobHocTH (cm. 5.2.4) cornacHo 9.12.11.4.319.12.12.2,
ecnn koapduumeHT K MeHee 1, To He06X04MMO 1CNO/Ib30BaTh HOBble 06pasLbl.

9.12.2 3HayeHusa ucnbiTaTefNibHbIX NapameTpoB

Bce ucnbiTaHnsa, 0THOCALMECA K NPOBEPKE HA HOMUHA/bHYIO HaV60/1bLUYI0 OTKIHOHAIOLLY0 CNOCOOHOCTD,
Heo6Xx04MMO NPOBOAUTL CO 3HAYEHMAMM NapamMeTpoB, YCTaHOB/IEHHbIX U3rOTOBUTE/IEM, COTNIACHO COOTBETCTBYHO-
WM Tabnuuam HacToALero cTaHgapTa.

BennunHa npuknagbiBaeMoro HanpsXeHus fo/mkHa ObiTb Takol, kakas Heobxoauma A1A NoyYeHns 3afaH-
HOro BOCCTaHaB/IMBAILLETOCA HANPSHXKEHNS MPOMbILLIEHHOW YaCTOThl.

3HayeHune BOCCTaHaBNMBAIOLLLEroCsa HanpsXXeHNs NPOMBbILLIeHHON YacToTbl (CM. 3.5.8.2) 4O/MKHO 6bITb pas-
HbIM 105 % HOMWHa/IbHOTO HANPSHKEHUS UCMbITYEMOTO BblKtouaTens.

[ns oAHONOMIOCHbIX BbIK/OUaTenei ¢ ABOMHbIM HOMUHA/TbHBIM HanpsbkeHrem (Hanpumep. 230/400 B) Bo3-
BpalatoLLeecs HanpshxeHne NPOMBbILLIEHHOW YaCTOTbl OKHO cOCTaBNATb 105 % ero HanbobLluero 3Ha4eHus
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(Hanpumep, 400 B) npu ncnbitaHmax no nepeuncnenuio d) 9.12.11.4.2, nepeuncnenuno b)9.12.11.4.31 9.12.11.2.2
1 105 % ero HammeHbLLero 3HaveHus (Hanpumep. 230 B) npy Bcex ocTanbHbIX UCMbITAHUAX M0 9.12.

Lna ABYXNONOCHbIX BblktouaTenei ¢ ABONHLIM HOMUHAIbHBIM HanpshkeHnem (Hanpumep. 120/240 B) Bo3-
BpaLlarLeecs HanpsHxeHne NPOMBbILLIEHHOW YaCcTOTbl AO/HKHO COCTaBNATb 105 % ero HaumMeHbLUEero 3Ha4eHus
(ranpumep. 120 B) npu ncnbitaHmsax no 9.12.11.2 n 105 % ero HambonbLlero 3HaveHus (Hanpumep. 230 B) npu
BCeX OCTasIbHbIX UCMbITAHMAX N0 9.12.

MpumeuyaHne — 3HadeHne (105 * 5) % HOMUHANLHOTO HaNPSHKEHUS CUMTAIOT NEPEKPbLIBAIOLWUM BAUSHUE
KonebaHuii ceTeBoro Hanps>XXeHusa npu HopMasibHbIX YC/IOBUAX 3Kcnayataunn. BerHVIVI npegen HanpsaxeHna mMoxet
ObITb NOBLIWEH C COrNacusi U3roToBUTENs.

9.12.3 lonyckn Ha ucnbiTaTesibHble napameTpbl

VcnbiTaHnsa paccmaTpuBaloT Kak AeiicTBUTeIbHbIe, eCW 3HaYeHVs, 3adMKCMPOBaHHbIE B MPOTOKO/IE UCMbI-
TaHWA, HAX0AATCS B Npefenax cneayoLimx fonycKoB:

- TOK: +5 %;

- HanpshxeHne (BK/TloYas BOCCTaHaBVBaKLWeecs HanpsxeHue): + 5 %;

- yacroTa: £ 5 %.

9.12.4 VicnbiTaTenbHasa uenb A4N8 NpoBepkn paboTocnoco6HOCTU B YCNOBUSAX KOPOTKOTO 3ambl-
KaHusa

Ha pucyHkax 3—6 cOOTBETCTBEHHO NPYBEAEHbI CXeMbI Lieneld, npegHasHauyeHHbIX 418 UCNIbITaHUiA, OTHOCS-
Luxea K

- OZJHOMOJNIIOCHOMY BbIK/THOUaTE N0 (PUCYHOK 3);

- ABYXNOJ/IIOCHOMY BbIK/tOHYATESTI0 C OAHMM 3aLLMLLLEHHBIM NOIOCOM (PUCYHOK 43);

- ABYXNOJ/IIOCHOMY BbIK/HOYATESTI0 C ABYMSA 3alULLEHHbIMY MotocaMu (PUCYHOK 4b);

- TPEXNO/IIOCHOMY BbIK/THOHaTENO (PUCYHOK 5);

- 4eTbIPEeXnoItOCHOMY BbIK/KOUATENO (PUCYHOK 6).

ConpoTusIEHUS 1 KaTyLLKN UHOYKTUBHOCTU C NOJIHLIM CONPOTUBNEHNEM Z N Z, [OJIKHbI perynnposaTbCs
4N BOCTWKEHNA 3a[aHHbIX YCI0BUIA NCMbITAHWUIA.

KaTyLuKn UHAYKTUBHOCTU AO/MKHbI ObITh NPEANOYTUTENIbHO C BO3AYLIHbIMU cepaeyHnkamn. OHu Becerga
[OMKHbI NPUCOEANHATLCS Noc/eAoBaTe/IbHO K CONPOTUB/EHNAM, & UX 3ajaHHas UHAYKTUBHOCTb JO/MKHA ObITb
obecneyeHa nocnegosaTesibHbIM COeMHEHNEM OTAENbHbIX KaTyLUeK; napannesnibHoe CoegnHeHne KaTyLlek 1H-
OYKTUBHOCTU lONYCKAETCA C NPAKTUYECKM PaBHbIMU MOCTOSAHHBIMU BPEMEHN.

MockonbKy nepexofHble XxapakTepucTUKN BOCCTaHaBMBatoLLLerocs HanpskeHns (cm. 3.5.8.1) ucneitatesib-
HbIX Lenei, BKIOYaloLWmx B ceba KaTyLKn UHAYKTUBHOCTA C BO3AYLIHbIMU CcepAeYHUKaMMN, He TUMUYHbI ANS
06bI4HbIX YCI0BUIA 3KCNIyaTaLmm, KaTyLK1 C BO3AYLIHbIMU CepAeyHMKamu B kakaoi hase AO/MKHbI ObITb LYH-
TUPOBaHbI CONPOTUBIEHNAMM, OTBOAALLMMM NpUbAn3uTensHo 0.6 % Toka, NpoTeKatoLLero Yepes KaTyLLKy.

Ecnv ncnonb3ytoT KaTyLUKK CXenesHbiM1 cepaeyHmkamm, To MOLLHOCTb NOTePb BXXesie3e cepAeyHUKOB He
[0/MKHa NpeBbiWwaTh MOLLHOCTY, paccenmBaemMoli Ha CONPOTUBEHNAX, BKIIOYEHHbIX NapasiefnibHo KaTyLukam ¢
BO3AYLUHbIMY CepAeYHUKaMU.

B kaxAol ncnbiTatelbHOW Lenu Aas NpoBepKd Ha HOMUHAIbHYK HaMBO/bLLYIO OTK/OUAOLLYH CNoCo6-
HOCTb MeXAy UCTOYHUKOM MUTaHNUSA S U UCTbITYEMbIM BbIK/TlOUaTENIEM BKIHOYAIOT COMPOTUB/IEHUA Z.

Ecnun ncnbiTaHuss NpoOBOAAT NPU TOKaxX MEHbLUVX, YeM HOMUHa/IbHaA Hanbonbluas oTKYatLLas cnocob-
HOCTb, Ha BbIXOAHOI CTOPOHE BblK/toUaTe s BBOAAT LONO/THUTE bHbIE CONPOTUBEHUS Z,.

[na ncnbiTaHnii Ha HOMMHANBHYIO U paboyyto HanbobLLIME OTKoYaloLLME COCOGHOCTU BblkTloYaTeNb Noj-
KnovalT kabensmu anvHoli no 0.75 M Ha NOJIOC Y MaKCMMasibHbIM CEYEHNEM B 3aBUCUMOCTW OT HOMUHA/TBHOIO
ToKa cornacHo Ttabnuue 5.

MpumeuyaHune — PekomeHayeTcs ucnonb3osatb 0.5 M Ha BxogHol 1 0.25 M kabens Ha BbIXOAHON CTOPOHe
NCNbITYEeMOro Bblknw4vaTensd.

Pesnctop R2npnbnusntensHo 0.5 Om coefunHAIT nocnefoBaTeslbHO C 0TPE3KOM MeAHON NPoBO/IokN F B
cnepytouiem nopsifke:

- ANA ueneli Ha pUcyHKax 3 n 4a — Mexay MeTaslIM4yeckoli onopoi 1 cenekTopHbIM BbliknoyaTenem P,
HaxoAALWMMCS B OAHOM U3 iBYX CBOWUX MOSIOKEHWUIA HA NMPOTSXEHUU NPUBGAN3UTENBHO NOMOBUHBI cCpabaTbiBaHUl
aBTOMAaTMYECKOr0 BbIK/IIOYATE A, @ OCTasIbHas YacTb cpabaTbiBaHWi — B APYrOM NOMOXEHWN;

- ANs ueneii Ha pucyHkax 4b. 5 1 6 — mexay MeTanmyeckoli Onopoi N HeMTPasiblo MCTOYHVKA MUTaHUS.

MegHas npoBosioka F fomkHa UMeTb [/IMHY, Kak MUHUMYM, 50 MM 1 guamveTp:

-0.1 — MM Ans BbikIYaTenell, UCNbITyeMbIX Ha OTKPbITOM BO34yXe U MOHTUPYEMbIX HA METa/I/IMYECKON
onope;

-0,3 MM — AN BbIK/IKOUATENEN, NCMbITYEMbIX B HAMMEHbLLEN 060/104Ke, yKasaHHO N3roTOBUTE/IEM.
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ConpoTtusneHus R,. npoBoasiume Tok 10 A Ha dpasy, NoAKIHYaOT Ha BXOAHO CTOPOHE BbIK/HOYaTENS MEX-
[y MOJSIHbIMU CONPOTUBAEHUSMU A1 AOBEAEHNS 0XKMAAEMOTr0 TOKa A0 3HaYeHUss HOMUHANbHOW HanbonbLuei oT-
KnoYakoLLeli cnoco6HOCTM BbikouaTens.

9.12.5 Ko3adhpuUMEHT MOLLHOCTU UCMbITATENbHON Lenn

KoathdhmLmeHT MOLHOCTY Kadkoli chasbl ucnbitaTesibHol Lieny He06X04MMO onpeaesnaTb NPU3HaHHLIM MeTo-
[IOM. KOTOpbIli cnefyeT ykasaTb B MPOTOKO/E UCTbITAHWIA.

B npunoxeHun A nprBeAgHbI ABa NpuMepa onpeaeneHns koaguuneHToB MOLLHOCTH.

KoathdmumeHT MOLHOCTM MHOTOtha3Ho Lienv onpeaensioT kKak cpefHee 3HauyeHne ko3ahpuLMeHTOB MOLLHO-
CTU BCex has.

[rana3oHbl 3Ha4ueHW K03thPULMEHTOB MOLLHOCTY NpMBeAEHbI B Tabnumue 17.

Tab6nuuya 17 — [mana3oHbl KO3(h(PULVEHTOB MOLLHOCTY UCMbITATENbHbIX Lenei
CooTBeTCTBYHO WU AnanasoH
KoadhpuumeHTa MOUWHOCTMN

o 1500 BKIOYATENBHO Ot 0,93 go 0.98
Csbiwe 1500 go 3000 BKMtOY. 0.85 » 0.90

UcnbiTaTenbHblit Tok /', A

B 3000 B 4500 * 0.75 » 0.80
4500 B 6000 B 0.65 » 0.70
0.45 » 0.50

W W W W w

B
B 6000 B 10000 »
B 10000 » 25000 B 0.20 » 0,25

9.12.6 Mi3mepeHune n nposepka | 2t n nukosoro Toka (/p)

3HaueHnst 14 1 /p fOMKHBI ObITb M3MEPEHbI B X0 UCMbITaHuii cornacHo 9.12.11.2—9.12.11.4.

Mpw ncnbiTaHUW BbikNoYaTeneli B TpexdasaHblX Lensx 3HaueHnsa 14 0o/mKHbI 6biTb M3MEePEeHbl Ha KabkaoM
nosntoce.

MakcumasibHble U3MepeHHble 3HaYeHNs | 2 [JO/MKHbI ObITb OTPaXKEeHbI B MPOTOKO/IE UCTILITAHUSA U HE AO/MKHbI
npeBblllaTh COOTBETCTBYIOLMX 3HAUYEHUIA XapaKTepuUCTUKKN 14, yCTaHOB/IEHHbIX N3rOTOBUTENEM.

9.12.7 KannbpoBka ucnbiTaTeibHOM Lenu

9.12.7.1 Ana KanMGPOBKU UCNbITATENBHOM LLenn nepeMblukn G. CONPOTMBIEHUE KOTOPbIX MPEHEBPEXUMO
MaJs10 N0 CPaBHEHUIO C MOJIHLIM CONPOTUBAEHWEM UCTbITATENbHON Lenu, MoAKNI0YaoT B MecTax, yka3aHHbIX Ha
pucyHkax 3—6.

9.12.7.2 insi noNyyeHns 0XMAAEMOro TOKa, paBHOTO HOMUHa/IbHOM Hanbo/IbLLIE KOMMYTaLMOHHO cnocob-
HOCTW BbIK/IHOUATESNA, NPY COOTBETCTBYIOLLEM KO3((PULIMEHTE MOLLIHOCTY, KaK yCTaHOBNEHO B Tabnuue 17. Ha BXOAHO
CTOpOHe nepemMblyek G BBOAAT NOJIHbIE CONPOTUBIEHNA Z.

9.12.7.3 ,nA nonyyYeHns ncnbitaTeslbHOro ToKa HKe, YHeM HOMMUHasTbHas HanbosbLuas oTkvaLas cno-
COBHOCTb, Ha BbIXOAHOI CTOPOHe nepeMbluek G BBOAAT AONOHUTE IbHbIE NOJIHbIE CONPOTUB/EHNA Z,. KaK NoKa-
3aHO Ha pucyHkax 3—6.

9.12.8 TonkoBaHue 3anucei

9.12.8.1 OnpegeneHne HanpsHXeHUsa 40 BKIOYEHUS 1 BO3BPaLLAIOLWErocs HamnpshKeHus NpoMbILLIIEHHO
4acToThl

HanpsixeHvie f,0 BK/TIOYEHNSA 1 BO3BPaLLatoLLeecs HanpshkeHne NPOMbILLIEHHON YacToTbl ONpeaenstoT no
3anvcy, COOTBETCTBYHOLLE onepaumn oTkoYeHns O UCNbITYEMOTO BbIK/HOUATENA U OLIEHMBAIOT, Kak NokasaHo Ha
pucyHke 7.

HanpshxeHne Ha BXOAHOW CTOPOHE BbIK/IOHYATE N HEOOXOAMMO U3MEPSTh HA NPOTSHXKEHNM NEPBOro neproga
nocne ralleHus Ayru Bo BCex Nosocax 1 nocne 3aTyxaHns BbICOKOYACTOTHbLIX SBIEHUIA.

9.12.8.2 OnpefeneHve 0XnaaemMoro Toka KOpoTKOro 3aMblKaHus

Mepuoanyeckyto COCTaB/IALLYI0 0OX1AAEMOro ToKa NPMPaBHMBAIOT K NePUOMYECKO COCTaB AL el Toka
KannMobpoBKu (3HaveHne, COOTBETCTBYOLLEe A2 Ha PUCYHKE 7).

I'Ae NpyMeHNMO, OXnaaeMblli TOK KOPOTKOTO 3aMblkaHUsi ONPeaenstoT Kak cpefjHee 3HauYeHne oxXngaemblx
TOKOB BO BCeX hasax.

9.12.9 Ycnosua ucnbltTaHus

Bblk/touarenu ncnbiTbiBaloT Ha OTKPLITOM Bo3gyxe no 9.12.9.1, 3a UCK/TI0UEeHMEM TeX ClyvaeB, Koraa OHu
pa3paboTaHbl A/151 NPUMEHEHNS TOSIbKO B 060/104Ke, yKa3aHHOW N3roToBUTENEM, N NPeAHa3HaYeHb! 418 npume-
HEHWSA TONBbKO B MHAMBUAYaIbHbIX 060/104KaX; B TAKUX CNyYasax OHU JO/IKHbI 6bITb UCMbITaHbl N0 9.12.9.2 nn6o ¢
cornacus nsrotosutens no 9.12.9.1.

MpumeuaHune — VMHgMBMayanbHaa 06010uka — 370 060/104Ka, NpegHas3HaYeHHan ANsA pasMeLleHnss TObKO
O HOTO yCTpoiicTBa.
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Bbikntoyatenem cnegyet ynpasnATb BPYUHYIO UM C MOMOLLbIO MeXaHU3Ma ynpasieHUst UcnbiTaTesIbHoro
yCTPOCTBA, UMUTUPYIOLLLETO BO3MOXHO 60/1e€ TOUHO 06bI4HYI0 OnepaLmio BKIIOUYEHUS.

BHMMaHue obpaliatoT Ha To, UTOObI:

- MCMbITaTeNIbHOe YCTPONCTBO He NOBPEXas1o UCMbITYeMbIii BblKntouaTesb:

- He HapyLLanocb CBO60OHOE ABNXEHNE MexaHn3Ma ynpasieHNs UCNbITYeMOro BblK/Ilo4YaTens;

- MexXaH13M yrnpas/ieHns UCMbITyeMOro BblK/1oYaTe 1 He OKkasblBasl Ype3MepHOro B/VSAHUA Ha CKOPOCTb
MexaHu3ma ynpas/ieHnsi UCMbITaTe/IbHOro YCTPOICTBA.

Mo 3anpocy “3roToBUTENS BbiK/OYaTe b C 3aBUCUMbIM PYYHbIM YNpasieHem fo/keH cpabartbiBaTtb CO
ckopocTbto 0,1 M/c =25 %. DTy CKOPOCTb U3MEPSIOT, KOr4a MEXaHN3M ynpaB/ieHUS UCTbITATe/IbHOMO YCTPoicTBa
KacaeTcs MexaHu3ma ynpas/ieHUsi UCMbITYEMOTO Bblk/TouaTens. [/15 MoBOPOTHLIX PYKOATOK YroBas CKOpoCTb,
0CO6GEHHO NpU BblILLeyKa3aHHbIX YCI0BUAX, [0/HKHA B OCHOBHOM COOTHOCUTBLCS CO CKOPOCTLI0 MexaHv3ma ynpas-
neHus (B ero npegenax) UCrbITYyeMoro Bblk/IovaTens.

9.12.9.1 VicnblTaHWA Ha OTKPbLITOM BO34yXe

ABJT npu ucnbiTaHMsIX yCTaHaB/IMBAKOT Tak. Kak Moka3aHo Ha pucyHke H.1 (npunoxeHwue H).

MOoNN3TUNEHOBBIV IUCT U M30NMPYIOLLYIO NEePeropoKy, ykasaHHble B NPUIOXEHUN H. ycTaHaBIMBAIOT, Kak
nokasaHo Ha pucyHke H.1. TosibKo A5 onepauum oTknodeHus O.

PelueTka (peLueTk), ykasaHHble B NPUIoOXeHUn H. fO/DKHbI ObITb YyCTAHOB/EHbI TaK, YUTOObI OCHOBHAsA macca
BbIAENALLMXCA MOHN3NPOBAaHHBIX a30B NPOXoAWa Yepes HuX. PelueTka (peLueTku) Ao/mKHa 6bITb pacnosioxeHa
B CAMOM Heb/1aronpusTHOM MecTe.

n punmedaHune — Ecnn pacnonoxeHune 0TBepCTVIﬁ ANA BbIX/iONa rasoB He 04eBUAHO UM OTBEPCTUA OTCYTCTBYHOT,
N3roToBUTENb AO/MKEH NMPeaoCcTaBNTb COOTBETCTBYHOLLY MHAOPMAaLMIO.

KoHTyp peweTok (cM. pucyHok H.3) go/mkeH 6biTb coeAnHeH ¢ Toukamu B n C. kak ykasaHO B cxemax
ucnbiTaTenbHbIX Lienei Ha pucyHkax 3—6. 4 ncnbiTaHst OAHOMO/IOCHBIX BbIK/TlOYATe el Ha HOMUHaNbHOE Ha-
npshkeHne 230/400 B KOHTYp pelueTok Jo/mkeH ObiTb MoAcoefuHeH B Toukax 8 1 C' Mmexay dpasamu, kak ykazaHo
B CXeMe UCnbITaTeIbHOl Lenu Ha pucyHke 3.

Pesuctop R' gomkeH nmeTb conpoTusrieHne 1,5 Om. MegHas nposonoka P (cMm. pucyHok H.3) gomkHa
umeTb AnivHy 50 MM n gnameTp 0.12 MM 415 BbikouaTeneil Ha HoMMHanbHoe HanpshkeHre 230 Br 0.16 MM ans
BbIK/l0YaTeNneli Ha HOMUHabHbIe HanpsbxeHust 400 unu 230/400 B.

[ns BbikntoyaTeneii Ha HOMMHaNbHbIE HanpshxeHns 120 nnn 120/240 B pesnctop R" o/MKEH MMEeTb comnpo-
TuBneHune 0,75 OmM, a MegHas npososioka P — unmeTb guametp 0,12 Mm.

[nsa ncnbiTatenbHbIX TOKOB A0 1500 A BKNHOUMTENBHO paCcCTOAHME a AO/HKHO 6bITb 35 MM.

[ns 6onee BbICOKMX 3HAYEHUI A TOKOB KOPOTKOrO 3aMblkaHUA BMOTb A0 /a1 paccTosiHMe a MOXeT 6bITb
yBENNYEHO, U B 3TOM C/lyyae paccTosHue a cnefyeT Bbioupatb n3 psga40.45.50.55 mm no cornacoBaHuio ¢
N3roToBUTESIEM.

[Ansa vcnbiraHnii Tokamu ¢8. 1500 A MOTyT 6bITb yCTaHOB/IEHbI AONONHUTENbHbIE NEPETOPOAKN UMK N30NALU-
OHHble CPeACTBa, NO3BONAIOLME YMEHbLUNTL PACCTOAHNE a. Kak OyaeT yKasaHo 3roToBuTenem.

9.12.9.2 NcnbiTaHne B 060104kKe

Bbiktouarens nomMeLyaloT B 060/104KY, UMEIOLLYI0 caMyto Hey06HY0 hopMy, U UCTbITaHWe NPOBOAAT Npu
cambIX He61aronprATHBLIX YC/IOBUSIX.

PelleTtka nnn unsonupytoLan neporopojka. nokasaHHas Ha pucyHke H.1. oTcyTcTByeT.

MpumeuyaHne — Bce 3aTo 03HayaeT, UTO €Cnu Apyrue BbikAwYaTenu (MNu gpyrue yctpoiictea) 06bIYHO
yCTaHaB/MBaKwT B TexX MecTax, rge morna 6bITb yCTaHOB/1eHa pelleTka (peuJETKVI), TO 3rv BblKKOYaTEN N OO/TKHbI 6bITb
YyCTaHOBJ/IEHbI TaMm Xe. VX nogknoyalT Kak Npy HOpManbHOW akcnayatauuu, Ho yepe3 F u R’ cornacHo 9.12.9.1 u kak
nokasaHo Ha COOTBETCTBYLEM pucyHke (3. 4a, 4b. 5 unu 6).

B cOOTBETCTBUM C MUHCTPYKLMSAMU M3FOTOBMTENS MOTYT NOTPe60BaTbLCA NEPEropoSK/ UK Apyrve 3almTHbIe
cpeAcTBa Uy COOTBETCTBYHOLLME BO3AYLLUHbIE 3a30pbl 415 NPeA0TBpaLleHUs BO3AENCTBNS NOHU3NPOBAHHbIX ra-
30B Ha YCTAHOBKY.

MoMaTUNEHOBBIV INCT, ONUCaHHBIA B NPUIOXeHUn H. pa3meLLatoT, kak nokasaHo Ha pucyHke H.1, Ha pac-
CTOAHMM 10 MM OT OpraHoB ynpaB/ieHns TOJILKO ANA onepaLlumn oTkayeHus O.

9.12.10 CocTosiHMe BblK/lOUATENSA B XO4€ MCNbITAHUA HA KOPOTKOE 3aMblkaHue

Bo Bpems uukna onepupoBaHnsa no 9.12.11.2, unmn 9.12.11.3. nnmn 9.12.11.4 BbikNtoyaTe b He AO/KEH npej-
CTaB/IATb ONACHOCTU A1 UCMbITATESIA, a Takke AO/HKeH [oMnycKaTb MOBTOPHOE BK/IIOYEHME CMYCTSA BPeMS t. Kak
yka3zaHo B 9.12.11.1. 6e3 CHATUSA ero C UCMNbITAaTENIbHOIO YCTPOCTBA.

Ha nonnatuneHoBOM NNCTe He [O/HKHO ObITb OTBEPCTUIA, BUAUMbIX HOPMasIbHbIM U/TN CKOPPEKTUPOBAaHHbIM
3peHnem 6e3 fLONOHUTESIbHOTO yBEIMYEHNS.
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Kpome TOro, He flo/MKHO ObITb YCTOWUMBOWA Ayru, NepekpbITUA Mexay noncamv Uav Mexay noatcamu n
KOpMycoM, He fo/DKEH pacnnaBnsaTbes npefoxpanntens F. a Takke npegoxpadntens P (ecnim npyMeHeH).

9.12.11 MeToAuKa UCnbiTaHUA

9.12.11.1 O6LWMe NOMOXKEHMS

Mpoueaypa UcnbITaHWA COCTOUT B BbINO/THEHWM LIMKIOB ONEPYPOBaHUS.

[ns 0603HavYeHNs LMKI0B ONepUpoBaHns UCNOSb3YIoT Cneayowmne CUMBOSIbI:

«O» — aBTOMaTNYECKOE OTK/IOHEHME:

«CO» — onepaumsa BKIHOYEHNS C NOCNeayoLWM aBToMaTUYeCKNM OTK/TIOUYEHUEM;

«(»— WHTepBas BpeMeHN Mexay IByMs nocsefosaTesibHbIMU cpadaTbiBaHUAMN MPY KOPOTKOM 3aMmblKa-
HUW. KOTOPbIA AO/MKEH COCTaBAATL 3 MVH WY 6biTb 60M1€e ANNTENbHBIM HACTO/BKO, CKO/IbKO MOXET NoTpeboBaThb-
€A TENNOBOMY pacuenuTento, YTobbl ONYCTUTb NOBTOPHOE BK/IKOUEHME BbIKNOYaTe s,

dakTnyeckoe 3HaueHune (J01KHO ObITb Yka3aHO B MPOTOKO/IE UCNbITaHWA. Ecin cnycTs Bpemsi, ykasaHHoe
N3roToBUTENIEM, HE MPOM3OLLIIO NOBTOPHOIO BK/IIOHYEHWSA BbIK/THOHATESSA, CHATAIOT, YTO NPOU30LLES OTKa3.

Mocne noracaHusa gyru fOMKHO He meHee 0.1 ¢ NnogaepxmBaTbCA BOCCTaHaBIMBAIOLLEECS HaNPSHXKEHME.

9.12.11.2 VicnbITaHWe NPU MOHMXKEHHbIX TOKaX KOPOTKOro 3aMblKaHUs

9.12.11.2.1 flononHuTeNbHblE CONPOTMBAEHUs Z, (cM. 9.12.7.3) perynvpytoT Takum 06pa3om, UTo6bl nosy-
UYNTb TOK. paBHbIli 500 A nnn 10/n. BeiGupatoT 60/1bLUe 3HaYeHNe npu koadcpuumeHTe molHocTr oT 0,93 go 0.98.

Kaxablii 3aLmieHHblii nontoc ABAT noasepratoT 0TAe/IbHO UCMbITAaHMIO B LEENW, CXeMa KOTopoli npuseje-
Ha Ha pucyHke 3.

BbikntoyaTens nogsepraloT aBToMaTM4eckoMy pasMblkaHWio [AeBATb pas, Lenb 3aMblkatoT LWecTb pas ¢
NMOMOLLbIO BCNOMOraTeIbHOro BblK/o4aTens A u Tpy pasa ¢ MOMOLLbI0 CaMOoro BbIK/TlovaTens.

MocneposatenibHOCTb OnepaLuii Ao/MKHa ObITb TaKOW:

oO—t—0—t—0—t—0—t—0—t—0—t—CO—t— CO—t— CO.

[ns vcnbiTaHnsa BCnoMoraTebHbI BbikatoyaTelb A CUHXPOHU3NPYIOT OTHOCUTEIBHO BOJHbI HAMPSHXKEHNS
TakuM 06pa3oM, YToO6bI LeCTb TOYEK HavYana onepauun pasmbikaHus pasHomepltO pacnpegensanmce no nonysos-
He C OTKNOHeHneM * 5°.

9.12.11.2.2 /cnbiTaHne Ha KOPOTKOE 3aMblkaHue Bbik/ovatesnieid Npy HOMUHaNbHOM HanpshxeHun 230 B,
nnu 240 B, nnn 230/240 B gna npoBepky UX NPUroAHOCTY K MPUMEHEHMIO B cuctemax IT.

JononHutenbHble conpoTuBAeHus Z. (cMm. 9.12.7.3) perympyroT Takum 06pa3om, YTo6bI Noy4nTh TOK, pas-
HbIli 500 A. nnn 1,2 MakCcMMasibHOro TOka MTHOBEHHOTO pacLiensieHus, NpuBeAeHHoro B Tabnuue 2. Boibupatot
60/blUee 3HaYeHne, Ho He cB. 2500 A npu koadpuuneHTe mowHocTy ot 0.93 Ao 0,98 1 HanpsHkeHun, paBHOM
105 % makcMasibHOro HOMUHaNILHOTO HanpPsKeHus.

OAHONOMIOCHbIN BbIK/OYATEb U K&XAbIV 3aLLMLLEHHbIA NOMOC MHOTOMNO/IFOCHOIO BbIK/IKOYATENSA OTAEbHO
nofBeprarT UCNbITaHWIO B LieNn, CXeMa CoeAUHeHWI KOTOPOW NprBeAeHa Ha pucyHke 3. B KOTOpOIi coeanHeHne N
cnepyeT 3aMeHUTb coeiMHeHeM ¢ hasoii.

MocneposaTeNbHOCTL ONepaLmii Takas:

o0 —(— Co.

[Ons onepaunun O Ha NePBOM 3aLLMLLEHHOM NO/OCE BCNOMOraTe bHbI BblktoyaTeib A CUHXPOHW3VPOBaH
N0 OTHOLUEHWIO K BOJTHE HANPSXKEHWA TaK. YTOObI Lienb 3aMblkasiach B TOUke 0° BOSHbI.

Ons nocnepyowmx onepauunii O Ha ApYrMx UCNbITyEMbIX 3aluleHHbIX noacax [cm. C.2 (npunoxe-
Hve C)] AaHHasA Touka Kaxablii pa3 casuraetca Ha 30° N0 BOSIHE NO CPaBHEHMIO C NpeAblAyLWUM UCMbITAHUEM C
OTK/IOHEHNEM +5°.

9.12.11.3 WcnbiTaHne Ha Tok 1500 A

[na BbikoUaTenein c HoMMHaNLHO HanbosbLel oTKYatoL e cnocobHocTE0 1500 A UcnbiTaTeNbHY
Lenb kambpytoT cornacHo 9.12.7.1 1 9.12.7.2 gns nonyyenus Toka 1500 A npu KoadcpmuyeHTe MOLWHOCTH, COOT-
BETCTBYIOLLLEM 3TOMY TOKY, No Tabnuue 17.

[na BblkIOYaTeNnen ¢ HOMUHaNbHON HanbosblUeil KOMMyTaLUMoHHOM cnoco6HoCThI0 €B. 1500 A ncnbiTa-
TesbHY0 Lienb KanmobpytoT cornacHo 9.12.7.1 n9.12.7.3 npu koathpuLmeHTe MOLLHOCTH, COOTBETCTBYHOLLLEM TOKY
1500 A. no Tabnumue 17.

OAHONOMIOCHbIE BbIKNOYATE/IN UCTLITLIBAIOT B LIENK, CXema KOTOpOli NpBeAeHa Ha pucyHke 3.

[IByxnosoCHbIe BbIKAYaTEe N € OAHMM 3aLLMLLLEHHBIM MOIKOCOM UCTbITHIBAIOT B LIeNKU, CXxema KOTOpoi npu-
Be/JileHa Ha pUCYHKe 4a.

[ByXnosocHble BbIKOYaTe N € ABYMSA 3aLUMLLEHHBIMU NOMOCAMN UCMbITLIBAIOT B LEENK, CXema KOTopoi
npvieefeHa Ha pucyHke 4b.

TpexnosoCHble 1 YeTbIPEXMONIOCHbIE BbIK/OYATENN C TPEMS 3aLUULLEHHBIMUW MOOCAMU UCTLITHIBAKOT B
Lensx, CXembl KOTOPbIX NpVBEeAEeHbl Ha PUCYHKaxX 5 1 6 COOTBETCTBEHHO.
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[N TpexnontoCHbIX BbikoUaTenein He NPON3BOAAT COEANHEHNE MeX Y HEeNTPasibio MCTOYHUKA NUTaHNA 1
06LLel TOYKO, ecriv OHa MMEeeTCs Ha BbIXOAHOV CTOPOHE BbIK/loYaTeNs.

[Ns 4eTbIPexXnoNtoCHbIX BbiKYaTeNnel ¢ TpeMs 3aLMeHHbIMY NolcamMy HeilTpasb UCTOUHMKA NUTaHusA
COeAMHAIT Yepes He3alUWLLEHHbI MOC NN NOMOC, KOMMYTUPYHOLLMA HEATPasIb, C 06LLE TOUYKOIA Ha BbIXOA-
HOI CTOPOHE BbIK/tOYaTenNs.

Ecnun HeliTpasib YeTbIPeXNOoCHOrO BbIK/KOYaTeNs He MapkupoBaHa U3roToBuUTeIeM, UCMbITaHUA NOBTOPSAIOT
C TPeMs HOBbIMM 06pas3LLamu, NCNosb3ys NOOYePeHO KakAbIVi NOJIOC B KaYecTBe HelTpasin.

Lna ncnbiTaHust ofHO- 1 ABYXMNOJIHOCHbIX BbiKtoUaTe el BCnomoraTe bHbIi BblkoYaTelb A CUHXPOHU3N-
PYIOT OTHOCUTE/IbHO BOJTHbI HANPSHXXEHUS TakvM 06pa3oM, YTOGbI LWeCTb TOYeK Havana onepauun pasmblkaHus
paBHOMEpPHO pacnpefesiManchb no NosyBOJIHE C OTKIOHEHNEM * 5°,

MocnepoBaTenbHOCTL OMepaLuii o/mMKHA COOTBETCTBOBAThL yYka3aHHoW B 9.12.11.2. 3a UCK/TOYEHNEM OfHO-
MOJTHOCHBIX BbIK/l0UYATENE C HOMUHANBHBIM HanpshkeHrem 230/400 B. [1ns Hux nocre wecTtu onepauuii O BbINos-
HSAIOT TO/bKO ABe onepauun CO; a 3aTem 3TW BbIKIH0YaTEeNN JOMNOTHUTENbHO UCTbITLIBAKOT NyTEM OAHOBPEMEHHOIO
ocyLlecTBneHuns ogHoli onepauum O ¢ NOAKII0YEHWEM N0 OAHOMY TakOMy BbIKOUATENI0 K Kax ol dhase ncnbita-
TeNbHOM Lenu, NpesycMOTPEHHON 419 TPEXNO0CHOTO BbiK/oYaTesns (PUCYHOK 5) 6e3 CMHXpOoHM3aL M1 BCnomora-
Te/IbHOr0 BbIK/toYaTeNs, Co34atoLLEro KOPOTKOE 3amblkaHue.

[ns Tpex- v YeTbIPeXnotoCHbIX Bblk/TlOYaTeNen 4onycTMMo UCNbITaHe C NPOU3BO/bHLIM BbIGOPOM TOUKM
no BOJIHE.

9.12.11.4 WcnbiTaHne Ha ToKax cB. 1500 A

9.12.11.4.1 CoOoTHOLLEHUNE Mexay paboyeil n HOMUHaSTbHOW HanBONbLLUMMUK OTK/THYAIOLLMMK CNOCOBHOCTSA-
MU (KoadpdpuumeHT K)

CooTHoLueHue koathduueHTa K mexay paboyein  HOMUHaIbHO HanbGOoMbLLUMMM OTK/THOHAIOLLMMUN CMIOCOGHO-
CTSAAMU [JO/HKHO COOTBETCTBOBATb yka3aHHOMY B Tabnuue 18.

Ta6nuya 18— CooTHoweHne mexay paboyeii (/cs)n
HOMWHaNbHOW (/cm) HaMGOMbLIMMWN OTKIYAKLWMMK CMO-
cobHocTAMU (KO3adhdpumumeHT K)

I A K
Ao 6000 BK/1H0Y. 1.00
Cs. 6000 oo 10000 BKNHOY. 0.75a>
Cs. 10000 0.50b>

a>MuHuManbHoe 3HaveHne J1, = 6000 A.
b>MuHUManbHoe 3HaveHue /c4 = 7500 A.

9.12.11.4.2 WcnbiTaHne npu paboyeil HanbobLIel OTKNHYaKoLW el cnocobHocTr (/cs)

a) VicnbiTatenbHy Lenb kanmopyoT no 9.12.7.1 1 9.12.7.3 npu koadpuuMeHTe MOLHOCTY CoracHo Tabnu-
ue 17.

VcnbiTaHuio noggepratoT Tpyn o6pasua B uenu cornacHo 9.12.11.3.

Ecnu BxoAHbIE 1 BbIXOAHbIE BbIBOAbI UCMbITYEMbIX BblK/HOHATE eV HE MAapKMPOBaHbI, TO ABa obpasLia npu-
COEeLMHAIOT B OAHOM Hanpas/ieHUn, a TpeTuii — B 06paTHOM.

b) 4N 04HO- ¥ ABYXNOMIOCHBIX BblKNoYaTenein nocnefoBarTebHOCTL onepauuii Takas;

O—t— O—1t— CO.

Lnsa onepaunii O BcnomoraTesibHbli BblktoYaTeb A CUHXPOHU3NPYIOT MO OTHOLLEHUIO K BOSTHE Hanpsixe-
HVSA TaknM 06pas3om, Y4To6bI Lienb 3aMbikanach B Touke 0sHa BosHe 418 onepaumy O Ha nepsom obpasue. 3atem
3Ty TOUKy cMeLLatoT Ha 45ea15 BTopoli onepauun O Ha nepBoM o6pasue; 4158 BTOPOro o6pasua gse onepauum O
[OO0/MKHbI 6bITb CUHXPOHU3MpPOBaHLI Npu 1551 60°, a AN TpeTbero obpasua — npu 30° n 75°.

[lonyctmoe OTK/IOHEHME MO CUHXPOHU3aLnn + 5°.

Mpoueaypa ncnbiTaHna npuBegeHa B Tabnuue 19.

Ta6nuya 19— lMNpoueaypa UCNbITAHUA NPU U, AN OAHO- U ABYXMNO/IOCHBIX BbIK/lOUaTe-

nei
O6pasey
Onepayusa
1 2 3
1 0(0%) 0(15°) O (30%)
2 O (45°) O (60°) [0} (75’)
3 Cco Cco CcO
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c) [nsa Tpex- 1 YeTbIPEX/I0MIOCHbIX BbiK/TouaTesnieli nocnefoBaTe/IbHOCTb ONepaLyii Takas:

O—t—CO—t— CO.

[ns onepaunii O BcnomoraTtesibHbIli BblK/oUaTelb A CUHXPOHU3MPYOT N0 OTHOLLEHUIO K BOJTHE Hanpsixe-
HMA TakuM 06pa3oM, 4YTOGbI Lienb 3aMblkasiach B /10001 Touke X° No BosiHe ans onepauuy O Ha nepBom obpasue.

3arem 3Ty TOUKy cmeLaloT Ha 60eans onepaumm O Ha BTOpoM 06pasLie 1 elle Ha 60° gnsa onepauumm O Ha
TpeTbeM obpasue.

[lonycTmoe OTK/TIOHEHME MO CUHXPOHU3aLUN + 5°.

B Llenax CMHXpOoHM3auun Ana pa3nyHbix 06pasLoB cneayeT NCN0/b30BaThb B KAYECTBE KOHTPO/IbLHOTO OAUH
1 TOT Xe NoJtoC.

Mpoueaypa 3Toro NcnbiTaHUs NnpueeaeHa B Tabnuue 20.

Ta6nuuya 20— MNpoueaypa UCMbITAHWA NPU 4» A5 TPEX- U YETbIPEXMNOMOCHBIX BbIK/IHO-

yartenemn
Onepauus Obpasey
1 2 3
1 O(X") O {X° + 60") O (X' + 120"
2 CO CcO CO
3 CO co CO
d) [na ogHONOMOCHBIX Bblk/toYaTeneli Ha HoMUHaNbHOE HanpsixeHne 230.400 B ncnbITaHWIO B LLENN CO-

rN1acHO PUCYHKY 5 noaBepratoT AOMNOMHUTENbHbIV KOMMEKT U3 TPEX 06pa3LIoB.

3Tu 0bpasLbl BKIHOYAT M0 OAHOMY B KaXayto chasy ucnbiTaTesibHON Lenu 6e3 CMHXpoHn3auuy Bcrnomora-
Te/IbHOro BbiK/IoYaTesns A. Co3faloLLero KOpoTKoe 3aMblkaHue.

He npon3BoaaT coeMHeHe Mexy HeliTpasibio UCTOUHUKA MUTaHWS 1 06LLEel TOUKOI Ha BbIXOAHOW CTOPOHE
BblIK/IIOHATENA.

Mpoueaypa ncnbiTaHna npuBegeHa B Tabnuue 21.

MpumeuyaHune — Bo Bpemsi 3TOr0 UCMbITAHUS He TpebyeTcs n3amepaTb /2.

Tab6nuya 21 — MNpoueaypa ucnbiTaHusa npu J1, B TpexdasHoi Lenu Ans oAHOMNOHOCHbIX
BblK/lloyaTeneil Ha HoMWHanbHOe HanpshxeHue 230/400 B

Onepauyst Obpaszew,
1 2 3
1 (e} o o
2 — co o
3 co - co
4 co co —

9.12.11.4.3 VicnbiTaHne Npu HOMUHabHOI Hanbo bLeli oTKYarLLein cnocobHocTy (/cn)

a) VicnblTatenbHyto Lenb kanmbpytoT no 9.12.7.1 19.12.7.2.

WcnbiTaHuio noagepratoT Tpu obpasua B uenu cornacHo 9.12.11.3.

Ecnu BXofHble 1 BbIXOHbIE BbIBOAbI UCMLITYEMBIX BbIK/IOUATE NEV HE MAapKMPOBaHsbI, TO ABa o6pasLia npu-
COeMHAIOT B OAHOM Hanpas/ieHun, a TpeTuii — B o6paTHOM.

MocneposaTenbHOCTL ONepaLmii Takas:

O—t— CO.

[Ansa onepauuii O BCcnomoraTesibHbIN BblK/lOYaTelb A CUHXPOHN3VPYIOT MO OTHOLLEHWIO K BOSTHE Hanpsxe-
HUS Takum 06pa3oM, YTOObI Lienb 3aMblkanach B TOUke 15eno BosiHe A5 onepauun O Ha nepBoM obpasLie.

3aTeM 3Ty TOUKy cmewaloT Ha 30ea15 onepauuy O Ha BTopom obpasLe u ewle Ha 30° ans onepauun O Ha
TpeTbeM o6pasLe.

JonycTrMoe OTKNIOHEHME MO CUHXPOHU3aLNN £ 5°.

B Liensix CMHXPOHM3aLMn Y MHOTOMOJIIOCHBIX BbIK/TlOHYaTe el cneayeT NCnonb3oBaTb OANH U TOT Xe NoJC B
KayecTBe KOHTPOSIbHOrO.

Mpoueaypa aToro UcnbiTaHNa nNpusefeHa s Tabnuue 22.

Tab6bnuya 22— Mpoueaypa ucnbiTaHUsA npu /ai

Onepauyst Obpasew)
1 2 3
1 0(15" O (45") O (75")
2 Cco CcO Cco
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b) lns ogHONOMOCHBIX BbIK/IKOYaTENen Ha HoMYHasTbHOE HanpsbkeHne 230/400 B noaBepraloT NCMbITaHuio B
Lienu no pucyHkKy 5 fONONIHUTE bHbIV KOMMNEKT U3 YeTbipex 06pasLioB.

Tpw 06pasLa BKNOYAKT N0 OLHOMY B KaXAyo a3y ncnbitaTesibHow Lenu 6e3 CMHXpoHU3aLmMm Bcnomora-
TefIbHOrOo Bblk/loYaTeNs A. Co3fatoLLero KOpoTKoe 3aMblKaHue.

He npov3BoasaT coegnHeHne Mexay HeMTpasbio MCTOYHUKA NUTaHNS 1 06LLel TOUKO Ha BbIXOAHON CTOPOHe
BbIK/HOYaTENS.

MpoLeaypa ncnbiTaHna NnpueegeHa B Tabnuue 23.

Mocne BToOpoii onepauun O ¢ nepsbiM 06pasLoM No Tabnuue 23 aToT obpasel, 3aMeHSIIOT YeTBEPTLIM
obpasLioMm.

MpumMmeyaHune — Bo Bpems 3TOTO UCMbITAHWS He TpeGyeTcsa namepsaTb | 2.

Ta6nuuya 23— MNpoueaypa ucnoiTaHua npu An B TpexdasHoi uenu A5 OAHOMOOCHBLIX Bblk/ovaTeneli Ha
HOMUHaNbHOe HanpsxeHune 230/400 B
Onepauuns O6pazey
1 2 3 4
1 (0] o —
2 o co - -
3 - co o]

9.12.12 Tposepka Bblk/OYaTENIA NOC/AE UCMbITAHUSA Ha KOPOTKOE 3aMblkaHue

9.12.12.1 lMpoBepka BblkYaTeNS NOCE NCNbITAHNA MPU MOHMKEHHbIX TOKaxX KOPOTKOro 3aMblKaHUs, Npu
Toke 1500 A 1 npu paboueil Hanbo bLUE OTKTHYAKOLWER CNOCO6HOCTH

Mocne Kaxgoro u3 ucnbiTaHuii no 9.12.11.2. vnm 9.12.11.3. unn 9.12.11.4.2 BbIKNOYATENN HE AOMKHbI
MMeTb MOBPEXAEHW, NPENATCTBYIOLWMX UX AaNbHENLWed akcnayaTauum, 1 40MKHbI B6biTb CNOCO6HbI 6e3 06Cy-
XWBaHUSA BbIAEPXNBATb CieaytoLme UCTbITaHUA:

a) Ha TOK YTeYKN Ha pa30OMKHYTbIX KOHTaKTax corsiacHo 9.7.6.3:

b) Ha 3/1EKTPNYECKYI0 MPOYHOCTb N30NSALMN B COOTBETCTBUM C 9.7.3. NpoBefeHHble Yepe3 2—24 4 nocne
UCMbITAHUS Ha KOPOTKOE 3aMblkaHve npu HanpshkeHun Ha 500 B Huxe 3HauveHusl, ykasaHHoro B 9.7.5. n 6e3
npeaBapuTenbHOV BNaxHO 06paboTku.

B xofe aTux ncnbiTaHnii cnegyeT NPOBEPUTb, YTO YCTPONCTBO UHANKALMM NOC/E UCMbITaHUs COrNacHo ycno-
BMSIM. yKa3aHHbIM B NepeyncieHun a) 9.7.2, ykasbiBaeT Ha pa3OMKHYTOE MOJIOXEHVE KOHTaKToB, a noce UcnbiTa-
HWS N0 nepeyncneHunto b)9.7.2 — Ha 3aMKHYTOe NOJI0XKEHUE.

C) KpOMe TOro, Nocsie UCMbITaHnii N0 9.12.11.3 unn 9.12.11.4.2 BbIkN04aTENM HE JO/MKHBI pacLennsTsCcs npy
npornyckaHun Toka, pasHoro 0,85 yCc/10BHOro Toka HepacuensieHus. B TeYeHne yC/I0BHOroO BpeMeHu Yyepes Bce
nostoca, Ha4umHasi C XoN104HOro COCTOAHUSA.

Mo oKOHYaHUW 3TOV NPOBEPKM TOK NOCTENEHHO YBENNUYMBAIOT B TeueHne 5c¢ o 1.1 ycnoBHOro Toka pacuen-
NeHus.

Bbikntoyarenu Ao/HKHbI pacLenuTbesa B TeHEeHNe YC/TOBHOTO BPEMEHN.

9.12.12.2 MNpoBepka nocsie UCMbITaHUS NPY HOMUHA/BHOM Hanbo bLLE OTKYaKLLEel CNOCOBHOCTH

Mocne vncnbiTanuii cornacHo 9.12.11.4.3 NOANITUNEHOBBIA NCT He AO/KEH UMeTb OTBEPCTUI, BUANMBIX
npu HOPMabHOM W CKOPPEKTUPOBAHHOM 3peHUU 6e3 JOMOSTHUTENbHOTO YBENMYEHWS, a BbIK/THoYaTe N He JOSX-
Hbl UMETb NOBPEXAEHUNA, NPENATCTBYIOWUX NX AaNbHelLwel akenayaTauum, 1 4o/MKHbI 6biTb CNOCO6HLI 6e3 06-
C/TYXXVBaHUSA BblepXaTb crefytoLune UCrblTaHna:

a) Ha TOK YTeUKN Ha Pa30MKHYTbIX KOHTaKTax coriacHo 9.7.6.3:

b) Ha 3/1EKTPUYECKYIO NPOYHOCTL U30/1ALMM B COOTBETCTBUM C 9.7.3, NpoBefeHHble Yepe3 2—24 4 nocne
UCMbITaHWA Ha KOPOTKOE 3amMblkaHne npu Hanpsxerun 900 B 1 6e3 npeasapuTenbHON BAaXxHON 06paboTku.

B xofje aTux ncnbitaHnii cnegyeT NPOBEPUTh, YTO YCTPONCTBO UHANKALMM NOC/E UCMbITaHUS COTNacHo yco-
BUSIM. YKa3aHHbIM B nepeyncneHnm a) 9.7.2. ykasblsaeT Ha Pa30MKHYTOE NOSIOXKEHNE KOHTAKTOB, a Npu UCnblTaHum
no nepeyncneHunio b)9.7.2 — Ha 3aMKHYTO€E MOJIOXKEHUE;

C) KpOMe TOro, BbIK/IKOUYATE NN AO/MKHbI PACLIENUTLCA B TEUEHWE BPEMEHW COIMNACHO UCMbITAHUIO C) NO Tabnu-
Lue 7 npu NpoxoXxAeHun uepes3 BCE MOMOCA TOKA, PaBHOMO 2 . 8 HO Npu HWXHeM npegene spemeHn 0.1 ¢
BmecTo 1c.

O6pasey 1 no Tabnuue 23 He NoABepratoT NPoBepKe N0 AaHHOMY MyHKTY, TEM He MEHee OH [JO/XeH COOTBeT-
cTBOBaTh Tpe6oBaHusam 9.12.10.

44



FOCT P 50345—2010

9.13 MpoBepka CTONKOCTM K MEXaHNYECKOMY TOUKY U yaapy

9.13.1 MexaHun4Yeckuii TOT4OK

9.13.1.1 VcnbITaTe/lbHOE YCTPOACTBO

BbikntoyaTenb noABepranT MexaHU4yeckum ToN4Kam € UCNob30BaHWeM YyCTPOKCTBA, NOKa3aHHOro Ha pu-
CyHke 8.

K 6eToHHOMY 610Ky KpensT AepeBAHHOE OCHOBaHME A, KHEMY Ha LLUapHUpe KPensaT AepeBsHHY0 nnatdop-
My B. Ha aToil nnatchopme yctaHaBimBaloT fepeBsHHyo nanTy C. KoTopas MOXeT hMKCMPOBaTbCA Ha pasHbIX
PacCTOAHUSAX OT LWapHMpa 1 UMeTb [iBa BEPTUKasIbHbIX NO0XeHUs. KoHewl nnaTthopmel B cHabxeH meTaninyec-
KMM NnacTMHYaTbiM ynopom D. KOTOPbI OnNMpaeTcs Ha CNMpanbHy MPYXWHY € KO3P(ULMEHTOM YyNpyrocTn
25 H/vm.

BblknoyaTenb HafeXHO 3akpennsaloT Ha nante C Tak. YTO pacCTosiHME ropuU30HTasIbHOM ocn obpasua oT
nnatcopmbl B coctasnset 180 mm. nauTy C, B CBOK oyepefb, KPEMAT Tak. YTO PacCcTOsiHME OT MOHTaXHOW
NMOBEPXHOCTM [0 WapHupa cocTasnseT 200 MM, Kak NokasaHo Ha puUCyHke 8.

Ha noeepxHocTn nanTbl C, NPOTUBOMOIOXHOW MOHTaXXHOI NOBEPXHOCTN BbIKOUATENS, KPENAT 4OMNONHN-
TesIbHYI0 Maccy Takum o6pa3om, 4To Ha ynop D co3patoT cTatmyeckoe fasnexune, pasHoe 25 H. gns Toro, 4toob!
06ecneynTb NPaKTUYECKN MOCTOAHHbIA MOMEHT MHEPLUK BCEW CUCTEMBI.

9.13.1.2 MeToauKa uUcnbITaHus

Mpu BbIKNtOYATENE, HAXOAALLEMCS B 3aMKHYTOM MOJSIOXEHUWN, HO HE NOAK/TFOYEHHOM K KAKOMY-/IM60 UCTOou-
HWKY ToKa, nnatdgopmy B 50 pa3 nogHMMaloT 3a CBOOOHbIA KOHEL, 1 OTMYCKaloT C BbICOTbl 40 MM C Takumu
VHTepBasiamy Mexy nocnefosaTe/lbHbIMY NafeHnsamu, YTobbl o6paseL, MMen BO3MOXHOCTb NEPETN B COCTOSA-
HVe nokos.

3artem BblKk/IlOYaTe b KPENAT HA NPOTUBOMNO/IOXHOV NoBepxXHOCTN NAnTbl C n nnatcopmy B cHosa 50 pa3s
cbpacbiBatoT.

Mocne aToro ucnbiTanust NanTy C nosopaunsatoT Ha 90° BOKPYT BEPTUKa/IbHOW OCK 1 NPy HEO6X0AMMOCTU
nepemMeLLaT Tak. 4ToObl BepTKa/ibHaA 0Cb CUMMETPUU BbIKIOHYATENA Haxo4unach Ha pacctosiHum 200 Mm OT
LuapHupa.

3arem nnaTtdopme B no3sonsAT ynacTb 50 pas ¢ Bblk/oYaTeNEM, 3aKpPenIeHHbIM Ha OAHON CTOpOHe
nautbl C, 1 50 pas ¢ BblkYaTenem, ycTaHOB/IEHHbIM C MPOTUBOMNOIOXHOV CTOPOHbI NANTbI C.

Mepeq KaxabiM U3MEHEHNEM MOJIOXEHUA BbIK/TOUATE b BPYUHYHO 3aMbIKAIOT U Pa3MbIKatoT.

B xofe ncnbITaHuii Bblk/lOYaTE b HE [O/DKEH OTK/IHYATHLCS.

9.13.2 MexaHu4veckuin ygap

MpoBepKy OTKPbITbIX YACTeN BbIK/IOYATE S, YCTAHOB/IEHHOIO KakK /18 HOPMasIbHOM 3KcnayaTauum (Cm. npu-
MeyaHue k 8.1.6). kKoTopble MOryT NoABepPraTbCa MexaHU4eckum yaapam npu HopMasibHOM aKkcnayaTalum, NpoBo-
aat no 9.13.2.1 ans BbikOYaTenein Bcex TMNoB U AONOHUTENBHO MO:

-9.13.2.2— gnsl BBUHYMBAEMbIX BbIKOYaTes1e;

-9.13.2.3 — pns BbikYaTenel, npegHasHavyeHHbIX 4719 MOHTaxa Ha pelike, U A5 BCcex TUNOB BTbIYHbIX
BbIKOUaTene, npegHasHadeHHbIX 415 Hapy)XXHOW yCTaHOBKMY;

- 9.13.2.4 — ANnA BbIK/IIOYATENEN BTLIYHOMO TUNA, KPEMN/IEHUS KOTOPbIX 3aBUCAT TO/IbKO OT UX BTbIYHOIO
npucoeuHeHus.

Bbikntoyatenu, npegHasHavyeHHble 415 TPUMEHEHNS TONbKO B NO/THOCTbIO 3aKPbITbIX 060104Kax, He nogse-
XaT aHHOMY UCTIbITaHWIO.

9.13.2.1 O6pasLibl NPOBEPSAIOT yaapamy C MOMOLLbI0 YAAPHOr0 UCMbITATENIbHOTO YCTPOMCTBA, NOKa3aHHOro
Ha pucyHkax 10—14.

0NoBKy yAapHOro afieMeHTa BbINOHAT nofycdepnyeckoi popmsl paguycom 10 Mm 13 nonnammaa, nme-
owero TBepaocTb no Pokeesny 100 HR. YaapHblii anemMeHT umeeT maccy (150 + 1) r 1 XecTKo 3akpensieH Ha
HKHEM KOHLie CTasTbHOM TPYObl HAPYXXHbIM AVamMmeTPpoM 9 MM 1 TONLMHON cTeHkn 0.5 MM. LWapHUMPHO NoABeLLeH-
HOW BEPXHUM KOHLLOM Takum 06pa3om, 4To6bl OHa MOr1a Ka4aTbCsl TOSIbKO B BEPTUKA/IbHOM MI0CKOCTU.

Ocb WapHupa HaxoauTcs Ha BbicoTe (1000 + 1) MM Haf OCbl0 YAAPHOro a/leMeHTa.

[na onpefenexnnsa TBepoCcTy nonvaMuaa ronoBky yaapHoro afneMeHTa no Lwkasie Poksesina ucnosb3yoT
crejytolme ycroBus:

-AnameTp wapuka (12,7 £ 0.0025)mwm;

- HayasibHas Harpyska (100 +2) H;

-pononHuTensHas Harpyska (500 +2.5) H.

MpumMmeuyaHue — [lonoNHATeNbHAA VHOPMALMSA, Kacatlowascs onpefeneHus TBepAoCTM NaacTMacc no
Poksenny, npusegeHa B FTOCT 24622.
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KOHCTpyKUMA ncnblTaTelbHOro yCTPO/CTBa TakoBa, YTo 471 yAepXaHusa TpyObl B TOPU30HTaUTbHOM MO0Xe-
HWW K INLEBOLi MOBEPXHOCTY yAapHOro a/1IeMeHTa Heo6Xxo4MMO NPUAoXUTL yeunue ot 1.940 2 H.

BblktouyaTeim NoBEPXHOCTHOIO MOHTaXa MOHTUPYIOT Ha haHepHoM nucTe pasMmepamu 175 x 175 mm 1
TO/ILUMHON 8 MM. 3aKpPenSIeHHOM CBOVIMW BEPXHEN U HUXKHEN KPOMKaMM B XXECTKMX KPOHLUTEeNHaX, ABNSOLWMUXCA
4acTbH0 MOHTaXXHO ONopbI, Kak NoKasaHo Ha PUCYHke 12.

MoHTaxHas onopa fo/mkHa umeTb Maccy (10 + 1) kr u 6bITb YCTAaHOBMEHA Ha XECTKOW pame C MOMOLLbHO
LuapHMpoB. Pamy KpensaT K MacCuUBHOI CTeHe.

BbIkntouaTenn yToneHHOro MOHTaXa MOHTUPYIOT B UCMbITATE/IbHOM YCTPOMCTBE, Kak NoKa3aHo Ha PUCYH-
ke 13, KoTopoe, B CBOK O4epe/b, 3aKpensoT Ha MOHTaXHOW onope, Kak NokasaHo Ha pucyHke 12.

Boikntoyartesnu, npegHasHaveHHbIe 419 MOHTaXa Ha pacrnpefenuTesisHOM LWuTe, ycTaHaBNnBaloT B UCTbITa-
Te/IbHOM YCTPOICTBE, KaK NMoKasaHo Ha pUcyHke 14, KOTOpOe 3aKpensifioT Ha MOHTaXHOR Onope, Kak NokasaHo Ha
pucyHke 12.

BbikntouyaTeny BTbIYHOTO TMNa yCTaHaBANBAKOT C MOMOLLbIO COGCTBEHHbIX CPEACTB KPEMNIeHUs Ha nx cob-
CTBEHHbIX OCHOBaHUAX, KOTOPbIE 3aKpennstoT Ha (haHepHOM IMCTE A1 HACTEHHOrO MOHTaXKa UN B YCTPOACTBaX
Nno PUCYHKY 13 — A1 YyTONNIEHHOr0 MOHTaXa UKU NO PUCYHKY 14 — AN MOHTaXa B LMTKax U Ha naHensx, 4to
NPUMEHUMO.

BbIkntouaTenn BBUHYMBAEMOrO TUNA MOHTUPYIOT B COOCTBEHHOM NATPOHE, KOTOPBIV XXECTKO NPUKPENASIOT K
MOHTaXXHOI onope 13 KBapaTHOro haHEPHOrO SINCTA CO CTOPOHOW 175 MM. TO/ILLMHOK 8 MM.

Bblk/touarei BUHTOBOTO KPEenIeHUs 3aKpenisaT BUHTaMu.

BhbIkntouaTenim peeyHoro MoHTaxa yctaHaB/IMBaloT Ha COOTBETCTBYIOLLE pelike.

BbikntoyaTenu, npegHasHauyeHHble A1 BUHTOBOTO M PEeYHOro MOHTaxa, 419 UCMbITaHWi He06X0AMMO 3aK-
pennaTb BUHTaMU.

KOHCTpYKLMSA nCnbITaTeNIbHOro YCTPOWCTBA Takosa, uTo:

-06paseL, MOXeT 6blTb NepeMeLLeH FOPU30oHTaNbHO Y MOBEPHYT BOKPYT OCU. NepneHAnKYNspHO NOBEPXHO-
CTU chaHepHOro IncTa:

- (haHepHbIli IMCT MOXET BpaLLaTbCA BOKPYT BEPTUKaSIbHOM OCK.

BbIkntouaTenu ¢ Kpbilikamu (MPpY HAIMYMM) MOHTUPYIOT Kak A4/19 HOPMasibHOW aKcnayaTaummn Ha haHepHOM
INCTe NN B COOTBETCTBYIOLLEM UCMbITATe/IbHOM YCTPOWCTBE Tak, YToObl TOUKa yAapa fexana B BepTuKanbHo
NI0CKOCTU, NPOXosLLel Yepes 0Cb KaYaHUa MasTHMKA.

KabenbHble BBOAbI, KOTOPbIE HE CHaGXeHbI NPobMBaeMbIMK gnadparmamm, OCTaBASAIOT OTKPbITbIMU. Ecin
OHW CHabXeHbl gradparmamu, To fBe U3 HUX MPO6UBaALOT.

Mepepn HaHeceHneM yAapoB BUHTbI A9 KPEnJeHNs OCHOBAaHWA, KPbIWeK W T. 4. 3aTArnBatoT MOMEHTOM,
pasHbIM 2/3 yka3aHHoro B Tabnuue 10.

YpapHbIii anemMeHT copachiBatoT € BbICOTbl 10 CM Ha NOBEPXHOCTU, KOTOPbIE JOCTYMHbI, KOr4a BblkovaTeb
CMOHTVPOBAaH Kak /191 HOpMasibHOW aKcrayaTauum.

BbIicOTy NafieHns onpeaensioT Kak BEpTUKaIbHOE PACCTOSAHNE MeX Y NOTOXEHNAMMW KOHTPOSIbHOW TOUKM B
MOMEHT OTNYCKaHWNA 1 B MOMEHT yJapa MasTHUKa.

KOHTPO/IbHY0 TOUKY OTMEYal0T Ha MOBEPXHOCTW YAAPHOro 3/1eMeHTa B MecTe nepeceyeHns ¢ Hell INHNK,
npoxoasLleit yepes TOUKy NepeceyeHns oceii CTaslbHOV TPY6bl MasTHIKA U yAaPHOT0 3/1IeMeHTa nepneHaukynsap-
HO NI0CKOCTK, B KOTOPOIA NiexaT o6e ocw.

MpumeuaHue — TeOPeTUYECKU KOHTPOSILHOM TOUKON JO/MKEH BbITh LLEHTP TSHKECTU YAAPHOIO 3/IEMEHTA, HO,
MOCKO/IbKY ero LieHTp TSHKeCTW TPYAHO OnpeAeninuTb, KOHTPO/IbHYI TOUKY BbIGMPAIOT, Kak yka3aHo Bblle.

Kaagblii BbikNlouaTelb NoABeEpralT AecATU yaapam, ABa U3 KOTOPbIX HAHOCAT Ha OpraH ynpasieHus, a
ocTasibHble PaBHOMEPHO pacnpegensioT no TeM YyacTam o6pasLia, KoTopble NPeAnonoxXuTesibHo Hanbonee nog-
BEPXEHbI ygapam.

Ypapbl He HaHOCAT No NpobmBaeMbIM griadparmam nv KakvM-1m60 0TBEPCTUAM, 3aKPbITbIM NPO3paYHbLIM
maTepuaiom.

Kak npaBunno, og1H yaap HAHOCSIT MO Kaxenoii 60koBOl CTEHKe obpasLia nocsie NoBOpoTa BOKPYr BEPTUKa/Ib-
HOI OCM HacKoNbKO BO3MOXHO, HO He 6onee Yem Ha 60e, 1 fBa yaapa — nNpubansnTenbHO NocpeayHe mexay
TOYKOW yaapa no 60KOBOI CTEHKE M TOUKaMM YAApPOB MO OpraHy ynpasneHus.

OcTasibHble yaapbl HAHOCAT NOA06HbLIM 06pa3om nocse NoBopoTa obpasLa Ha 90° BOKPYr ocy. NepneHanKy-
NApHOIA chaHepHOMY NnCTY.

Ecnun npeaycMoTpeHbl kabenbHble BBOAbI MW NpobusaemMble gnadparmel, To o6paseLl;, yctaHaBAMBatoT Tak,
4yT06bI 06€ NMHUM HAHECEHWS YAAPOB pacnofiarasncb No BO3MOXHOCTW Ha PaBHbIX PACCTOSHUSIX OT 3TUX OTBEP-
CTWiA.
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113 iBYX YAApOB MO opraHy ynpaB/eHnsi O4UH HAHOCST, KOr4a OpraH ynpaB/ieHWsi HAXOANTCS B NONTOXEHNN
«BKJ1.». @ PYroii — B MOSIOXEHUN «OTK/1.».

Mocne ncnbiTaHust 06pasLbl He LOKHBLI UMETb NOBPeXAeHUii B Npeaenax 4eicTBUs HACTOSLLEro cTaHaap-
Ta. B 0COGEHHOCTY KPbILLKX, KOTOpPbIE, ByAy4n C/OMaHbl, AeNarT AOCTYNHbIMM YacTy NOA HaNpshHKeHUeM uau
NpensTCTBYIOT AasibHelLW el aKkenTyaTaumm BolkoyaTesns. OpraHbl ynpasieHusl, NPOKIaAKy v NePeropoaku 13
U30/IILMOHHOTO MaTepuaa He fO/MKHbI UMETb NOBPEXAEHWIA.

B COMHUTENbHbBIX C/Ty4asix NPoBEPSIOT BO3MOXHOCTb YAaNEHNS MW 3aMEHbI BHELLHWX YacTeld, Takux, kak
060/104KV UMW KPbILWKKM, 6€3 MOBPEXAEHNS 3TUX YACTel UMK UX NPOKIAZAO0K.

n pnmMmedyaHune — yXy,qLIJeHI/IeM BHELWIHEro suaa, He6oNbWUMN BMATUHaAMW, HE YMeEHbLIaKnWnumn paCCTOﬂHI/II‘/’I
YTeukn nnm Bo3gyLWHbIX 3a30p0oB A0 3HAYEHUI HUXe YKa3aHHbIX B 8.1.3. 1 MenkumMn ckonamu, He CHMXarnuwnmn 3aliunTbl
OT 3/1eKTPUYECKOTo yaapa, npeHe6peraoT.

9.13.2.2 BblkntoyaTeM BBUHYMBAEMOTO VCMOMHEHUS BKPYYMBAIOT 4,0 Yopa B COOTBETCTBYHOLLMNIA NATPOH C
NPUIOXEHNEM B TeYeHne 1 MUH KpyTALero MoMeHTa 2,5 H m.

Mocne ucnbiTaHns He [LO/HKHO BbITb NOBPEXAEHWA, yXyALIAaoLWMX 3KCNIyaTal oHHbIe CBOWCTBa 06pasLa.

9.13.2.3 Bbikntoyatenu, npegHasHaveHHble A5 KpenaeHns Ha pelike, MOHTUPYIOT Kak A5l HOPMaslbHOM
3KCnyaTaLuumn Ha pelike, XXecTKo 3aKpeneHHol Ha TBepAoi BePTVKasIbHOW CTeHe, HO 6e3 NoAK/IYEHHbIX Kabe-
Neii. yCTaHOBMEHHbIX KPbILLEK NN 3ALMUTHBIX NIACTYH.

BbiktoyaTenu BTbIYHOTO UCMOJIHEHUA YCTaHaBNMBaloT BMeCTe C COOTBETCTBYHOLWUMN OCHOBAHUSAMU B CO-
Y/IeHeHHOM MNOIOXKEeHUN, HO 6e3 NnoAcoeAnHAEMbIX kabeneli Nn KpbiLek.

K nepesHei noBepxHOCTH BbiktouaTesns 63 pbIBKOB B TeHeHWe 1 MUH NpukiafbiBatoT HanpasieHHOe CBepXy
BHW3 BepTVKasbHoe ycunve 50 H, 3aTem 6bICTPO B TeyeHne 1 MUH NpukNagbiBaloT CHU3Y BBEPX BEPTUKa/IbHOe
ycuname 50 H (cm. pucyHok 15).

Bo BpeMs ucnbITaHnsa KpenseHne BblkIloYaTens He JO/MHKHO paccnabnaTbCs: nocne UCnbiTaHus BblkIoYa-
TeNb He A0/HKEH UMETb NOBPEXAEHWUIA, HapyLUIaLWMUX ero fanbHeNLLY0 3KCnayaTaumio.

9.13.2.4 BbIk/ito4aTe M BTbIYHOIO TUMA, KPern/ieHNs KOTOPbIX 3aBUCAT UCKOUYUTENIBHO OT UX BTbIYHOTO Npu-
COoeiHeHNs. ycTaHaBMBalOT BMECTE C COOTBETCTBYOLLUMM OCHOBAHUAMW B COY/TEHEHHOM MOI0XKEHUM, HO 6e3
noAcoeAnHAEMbIX kabenei nnm Kpbiwek, KOTopble NPUKPENSAIOT K BEPTUKaIbHON XXeCTKO CTEHe.

K BblK/lOUaTENIO B TOUKE, PABHOOTCTOALLEN OT BTbIYHLIX NPUCOEANHEHW, NpUKNabisatoT 6e3 pbiBKOB B
TeyeHne 1 muH ycunue 20 H (cMm. pucyHok 17).

Bo Bpems vcnbiTaHns 06e couieHseMble YacTu: BbIK/ouaTelb 1 OCHOBaHNE — He J0/KHbI 0CNabnsaTbes 1
CMeLaTbCs, a Nocsie UCMbITaHUA He AO/KHbI UMETb NOBPEXAEHWA, yXyALWarowWwmx X ganbHenLwyo akcnayara-
Luto.

9.14 TpoBepka TEPMOCTONKOCTHU

9.14.1 O6pa3sLbl 6€3 CbeMHbIX KPbILLEK NPU UX HANMYMK BbifepXuUBatoT 14 B kamepe Tenna npv remnepa-
Type (100 £2) °C; cbeMHble KPbILLKM NPU UX HAJIMYMKN BbIAEPXUBAIOT B Te4eHne 14 B kamepe Tensa npu Temne-
patype (70 £ 2) "C.

Bo Bpems ncnbiTaHnii 06pasLibl He AO/KHbI NpeTepneBaTb U3MEHEHW, NPeNATCTBYIOWMX VX AasibHeALwel
aKcnayaTaumn, a 3aMBOYHbIN KOMNAYHA, NPU €ro Ha/IMYnn He JO/DKEH BblTeYb HACTOMLKO, YTOGbI OTKPLIINCH
YacTu, HaxoAALMNecs Noj HanpsHXeHneMm.

Mocne ucnbiTaHNA U ecTeCTBEHHOTO OX/1axaeHUst 06pa3L 0B NPUMON3NTENBHO ,0 KOMHATHOW TeMneparypbl
HaxogsaLmecs nof Hanps>KeHWeM 4acTu, KoTopble OblIN HEJOCTYMHbI, AO/KHbI OCTaBaTbCA HEAOCTYNHLIMU NPU
MOHTaXe, Kak B HOPMasibHbIX YCOBUAX aKCyaTauumn, faxe ecavm NpuMeHSIoT CTaH4apTHbIA NenbiTaTe bHbIN
nanevw, c ycunvem He 6onee 5 H.

Mocne ucnbiTaHsa MapkUPOBKa A0/IKHA OCTABaTbLCS YETKONA.

ObecuBeunBaHne, B3AyTUA UIN HE3HAUNTE bHbIE CMELLIEHUS 3aUTMBOYHOIO KOMMayHAa He YUMTbIBAIOT, eC/n
npy 3TOM He CHNxaeTcs 6e30MacHOCTb, TPE60BaHNA K KOTOPOI YCTaHOB/EHbI HACTOSILLUM CTaHAAPTOM.

9.14.2 HapyxHble yactn AB/T. BbINO/IHEHHbIE U3 N30MIALMOHHOIO MaTepuasia u npegHasHavyeHHble ans
yAepXaHus B HY>XHOM NOJIOXEeHUN TOKONPOBOASALLMX YacTeli Unn YacTen 3aluTHON Lenwn, nogeeprarT ucnbita-
HWIO AaB/IeHMeM Liapyka C NOMOLLbI0 YCTPOMCTBA, NPUBEAEHHOIO Ha pUcyHKe 16. ncknoyas, rae aTo npuMeHu-
MO, U30/IILMOHHBIE YACTUN, HEOOXOAUMbIE /19 YAEPXKAHUSA B HY>XXHOM MOMOXEHWUN BbIBOAOB A5 3alUTHBIX NPO-
BOJHWKOB. CMOHTVPOBaHHbIX B KOPOOKe, KOTOpble HEOOXOAVMO WCNbITbIBATL COrnacHo 9.14.3.

Moanexallyto UCMbITaHNIO YacTb YCTaHaB/IMBAIOT Ha CTa/lbHOM ONope Tak. YTo6bl NpeAHas3HauYeHHas Ans
MCMbITAHUA NOBEPXHOCTb OKa3anacb B rOPM30HTa/IbHOM MOIOXEHUW, U K 3TO MOBEPXHOCTU € ycunmem 20 H
NPWXMMALOT CTasIbHON LapyK AnameTpom 5 M.

WcnbiTaHne NpoBoAAT B kamepe Tensia npy Temnepatype (125 +2) °C.
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Yepes 14 wapuk cHUMaloT c ob6pasua, obpasel oxnaxgatoTt B TeyeHne 10c 4o npubIN3NTENILHO KOMHAT-
HOI TemnepaTtypbl MyTemM NOrpy>eHns B XO/I0AHYO BOAY.

M3mMepeHHbIl 0TneyaTok Wwaprka He AO/IKEH NPeBbIWaTh 2 MM B AnameTpe.

9.14.3 HapyxHble yactn ABAT 13 N301LUNOHHBIX MaTepuasnoB, He npegHasHavyeHHble ANg yaepXaHusa B
HY>XHOM MOMOXEHNN TOKONPOBOAALLMX YacTel NN yacTel 3almnTHOW Lenu, faxke ec/im OHN HAXOAATCA B KOHTakK-
Te C NnocsiegHMK, NoABepraloT UCMbITAHUIO AaB/IeHeM Wapuka B COOTBETCTBUM € 9.14.2. HO npu TemnepaType
60nee BbICOKO 13 ABYX: 60 (70 + 2) °C, nn6o (40 + 2) °C naoc Hambonbluee NpeBblleHne TeMnepaTypsl
COOTBETCTBYHOLLEl YacTu, onpeAeneHHoe Npy ucnbITaHum no 9.8.

MpumevaHusn

1 Ansa uyeneit ncnoitanuii no 9.14.2 n 9.14.3 oCHOBaHUA BblkNOYaTENE HACTEHHOTO MOHTaXa CUUTAKOT HaPYXHbI-
MU YacTAMK.

2 VicnbiTaHnsam no 9.14.2 n 9.14.3 He nojBepralT 4acTu, U3rOTOB/IEHHbIE U3 KepamUyecknx mMaTtepuanos.

3 Ecnn aBe unm 6onee n30NALMOHHbIE YaCTKU, YNOMsAHYTble B 9.14.2 nnn 9.14.3, BbINO/IHEHbI U3 OHOrO U TOTO Xe
mMaTepuana, UCNbITaHUIO NOABEPralT TOMbLKO OAHY W3 3TUX yacTell no 9.14.2 unun 9.14.3. 4TO NPUMEHUMO.

9.15 CTOIiKOCTb NPOTUB @aHOMAa/IbHOTO HarpeBa W OrTHS (MCNbITaHWe packasieHHO NPOBOJIOKOW)

McnbiTaHUs packasieHHO NPOBOJIOKON BbIMOMHAT B cooTBeTcTBUMM ¢ TOCT 27483. pa3gen 4, B cnefyto-
LLMX YC/OBUAX:

- 419 HapYXHbIX YacTeli BblkntovaTesneli, BbINOMHEHHbIX U3 U30MALMOHHOIO MaTepuana n npegHasHauyeHHbIX
ANS yaepxXaHvs B 334aHHOM MOJI0XEHNW TOKONPOBOAALLMX YaCTeln 1 YacTe 3aLMTHOI Lienu, NcnbiTaHne NpoBo-
0AaT npu Temnepartype (960 +15) °C:

- 419 BCEX OCTa/IbHbIX HAPYXXHbIX YaCTel, BbIMOMHEHHbIX U3 N30/1ALMOHHOTO MaTepuana, NcnbiTaHyue npoBo-
AAT npy Temnepartype (650 £10) °C.

MpumeuvaHuns

1 WcnbiTaHnsa paCKaneHHOVI I'IpOBOI10KOI7I npoBOAAT ANA rapaHTUu TOro, 4YTo Harpetas 3/1IeKTPUYECKMM TOKOM
ncnboiTatesibHasd NPoBOJ/IOKa B OonpefesieHHbIX YyC/I0BUAX UCMNbITaHNA He Bbl30BET BOCM/1IaMeHeHNA U30MALMOHHBbIX Yac-
Telh unn aTn yact B c/lyd4ae BO3MOXHOro BocnsiaMeHeHna 6y,qu ropeTtb orpaHn4eHHoe BpeMA 6e3 pacnpocTpaHeHus
nnameHu, nnn BblaeneHna ropawmx yactiy, wunun O6pa3OBaHMﬂ pacnnaB/ieHHbIX Kanesnb, cTekawuwunx c I/ICFIbITyeMOﬁ
yacTtu.

2 Ansa u,eneﬁ AaHHOro MncnbliTaHUA OCHOBaHUA BblKNtoyaTenein NMOBEPXHOCTHOIO0 MOHTaXa CYUTAKT HapyXHbIMU
yacTamu.

3 VcnbiTaHuAM He nojseprarwT YacTh, U3rOTOB/IEHHbIE U3 KepamMnUyecKux maTtepuasios.

4 Ecnun HapyXHble 4aCTu U3 U301AUMOHHOIoO Matepuana caenaHbl U3 OQHOTo Martepuana, WCNblITaHUKO noaBep-
ralT TO/IbKO OAHY M3 HUX NPV COOTBETCTBYIOLLE/ TeMNepaType packaleHHOW NpPOBOMOKU.

VcnbiTaHne NpoBOAAT Ha 04HOM obpasLie.

B cnyyae comHeHus ncnbiTaHne J0/MKHO ObiTb MOBTOPEHO eLlle Ha ABYX 06pasLiax.

WcnbiTaHe NpoBOAAT C MPUIOXEHNEM PacKasleHHO NPOBOJIOKM OWH pas.

Mpw ncnbiTaHum o6paseL, 4o/MKeH 6biTb YCTAHOB/IEH B CaMOe He61aronpnsaTHoe BO3MOXHOE MOJIOXEHNE ero
npeanonaraeMoro Ncnosib30BaHns (MCMbITYEMOI NOBEPXHOCTbLIO B BEPTUKA/IbHOM MOMOXEHNN).

KoHeL, packanieHHol NpoBO/IOKM NPUKNAALIBAOT K MOBEPXHOCTU UCMLITYyEeMOro o6pasLa c yueToM npeano-
naraembix YC/I0BWIA 3KCnlyaTaLum, Npu KOTOPbIX HArpeTbili UKW packaieHHbI 3/1EMEHT MOXET BOWTU B KOHTAKT C
NOBEpPXHOCTLI 06pasLa.

Ob6pasel, cuMTaloT BblAEPXKABLUUM UCMbITAHWE packasieHHOM NPOBOIOKOW, eCnu:

-IM60 OTCYTCTBYIOT BUAMMOE NAamMs U AINTEIbHOE T/IEHNE;

- IGO0 NNamMs 1 TIeHNE Ha 06pasLe caMoCTOATENIbHO racHyT B TeueHne 30 ¢ noce yaanieHns packasieHHoM
NPOBOJIOKMN.

He fomkHO BbITb 3aropaHus ManvMpocHOi 6ymaru uim NnognanvnBaHns COCHOBOI AOCKW, KOTOPble Noaknabl-
BaloT Nog 0bpaseL, BO BPEMS UCMbITAHUSA.

9.16 McnbiTaHWe Ha KOPPO3MeyCcTolYNBOCTb

Mopnexaline NCMbITaHUIO YacTy NOSIHOCTLH 06E3XMPUBAIOT NYTEM NOTPYXKEHUS B XONTOAHbBIA XUMpeareHT
TMna meTunxsaopodopmMa WM ouMLleHHOro 6eH3nHa Ha 10 MuH. 3aTem 3TM yacTu norpyxatT Ha 10 MuH B
10 %-HbIii BOAHLIN pacTBOP X/IOPUCTOr0 aMMoHMA npu Temnepatype (20 £ 5) °C.

Bes cyLikn, He cTpsxMBas Kaniu, 3T YacTu nomeLlaoT elle Ha 10 MMH B Kamepy C BO3[yXOM, HacblILLeH-
HbIM BNaroii, npu Temnepatype (20 = 5) °C.
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Mocne 10 MWH CyLLKN 3TUX YacTeli B KaMepe Tenna npu Temnepartype (100 + 5) °C Ha NoBepXHOCTU YacTeil
He [I0/1XHO 6bITb CNIe0B KOPPO3UU.

MpumeyaHusa

1 ‘C):}'Iep,bl PKaBUMHbI Ha OCTPbIX KPOMKaX W XeNTOBaTYHO MVIEHKY, YAaIAeMyt0 NPOTUPaHEM, HE YUUTLIBALOT.

2 Mpn “Cnonb30BaHWM yKa3aHHbIX peareHToB HEOOGX0AMMbI Mepbl NPELOCTOPOXHOCTY BO M3GEXaHUE BAbIXaHWs
napos.

[ns HeboNbLWNX NPYXUH 1 aHANOTMYHBIX AeTaseil, a Takke AN1s HeAOCTYMNHbIX YacTeld, NoABEepPXKEHHbIX
abpasnBHOMY U3HOCY, AOCTATOUHYHO 3aLLMTYy OT KOPPO3nUK MOXeT obecneunTb C0i cmaskn. Takvue yacTv noasep-
raloT UCMbITAHWIO TO/TbKO NPU BO3HUKHOBEHUW COMHEHUI A OTHOCUTE TbHO 3(DPEKTUBHOCTA CMA30UYHO NSIEHKN, U B
3TOM C/lyyae McnbiTaHe NpoBOAAT 6e3 NpeABapuUTe/IbHOT0 06e3XUPUBaHUS.

PucyHok 1 — CamoHapesaroLLyii PucyHok 2 — CamoHapesatoLmii pexyLLUmii BUHT
chopmyroLLmi BUHT (3.3.22) (3.3.23)

0,HObI npoBoanka

PucyHok 4a — ﬂ.ByXI'IOI'IIOCHbIVI aBTOMATUYECKWiA BbIKIHOYATE b C OAHUM 3allMLLEHHbIM MO/TIHOCOM

PucyHok 4b — ,ﬂ,ByXﬂO}'I}OCHbIVI aBTOMaTUYECKWIA BbIK/TOYaTEb C AByMA 3alLLIEHHBIMU MNOTFOCaMn
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0,25 bl NPOBOAHVKA

PuUcyHoKk 5 — TpexnontocHblii aBTOMaTUYecknii BbiktoyaTens (UM TPy OAHOMOMOCHBIX
aBTOMATUYECKNX BblKtOUaTENS)

*r *4
YcnoBHble 0603Ha4YeHUs Ha puUcyHKax 3--6:
S - ucTouyHuk nutavus N — HeiTpane: Z — nosiHble COMPOTUBAEHUS! ANS HACTPOMKM KOHTYypa Ha TOKM KOPOTKOTO 3aMblKaHUs
Ha YpOBHE HOMUHA/bLHOW HaMGoNblWel OTKNKYalOWel CNOCOGHOCTU. Z, — MOMHbIE CONPOTUBNEHUS ANSA HACTPOWKM KOHTYpa Ha TOKM

KOPOTKOTO 3aMblkaHWs HWXE HOMUHANBLHOM HaubGonbwei oTkNluvalou el cnoco6HocTu: Ry — conpoTusnexus; E — o6Gonouka unn
onopa; A — BCMOMOraTesbHbIi BbIK/O4YaTE/b, CUHXPOHU3MPOBAHHbIN MO BOSHE HanpskeHns (M pumMevaHnme — Ha pucyHkax
3 1n4a A moxeT GbITh 0AHONONKCHLIM BbikniouyaTenem.); G — nepembiukn M3 NPOBOAHMKOB Manoro COMNPOTUBAEHNS
ANA HacTpoiiku koHTypa nepep ucneitannem; R2—conpotusnenne 0.5 0m; F— megnas nposonouka: P— cenektop-
Heli nepeknouatens; B. Cu C — Touknm npucoeanHenns peweTkn, ykasaHHO# B npunoxenun H (cu. 9.12.9.1).

CeyeHne NpoBOAHUKOB A/IMHOW 0.25 1 0.50 M. yka3aHHbIX HAa PUCYHKe, BbiGMpatoT no Taénuue 4 (cm. 9.12.4).

PucyHkn 3— 6 — CXxeMbl WUCMblTaHUi aBTOMaTUYECKMNX BblKoUYaTesieil Ha KOPOTKOE 3amblkaHue
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a) Kannbposka uenu:
A, - oxupaemblii TO* BknoYeHUss (NMKoBoe
3HauveHue);

az2 o .
A -- OXuagaembll CUMMETPUYHBLIN TOK OT-

KnovyeHua (peiicteylouiee 3HauvyeHue).

BT o
-- HanpsxeHue A0 BKNUYeHNUA (AeiicTBy-
ouee 3HavyeHue) (cm. 3.5.7):
b) Onepauunsa O nan CO:
J1, - BKkAYawlwaa cnoco6HoCcTb (MMKOBOE 3Ha-
yeHue);

A2

— OoTkAyawwas cnocobHOCTb (Aeii-

cTBylollee 3HayeHue).

B2

— BOCCTaHaB/inBawuieecsa HanpsxeHune

(peiicTBylowee 3HayeHune) (cm 3.5.8).

MpumevyaHune — AMnantyga sanucu
HanpshkeHust nocne nogayu UcnbiTaTesbHOro
TOKa MeHsIeTCA B 3aBUCMMOCTA OT OTHOCUTE/b-
HOro NOJIOXKEHUS 3aMblKaloLero ycTpoicTea,
perynnpyembix MOHbIX CONPOTUBAEHWIA, AaT-
YMKOB HanpshKeHWst U B COOTBETCTBUMW C UCMbI-
TaTtesibHON CXeMOiA.

PucyHok 7 — [pumep 3anucu ocuuanorpaMm Toka U HanpskeHUs Mpu UCNbITAHUAX Ha BK/IOYEHUE W OTK/4YeHue
TOKOB KOPOTKOro 3amMmblkaHWUA OAHOMOJ/TIIOCHBIM aBTOMaTU4YeCKUM BblKKOYaTeNeEM B OAHOCbaSHOI?’I uenn nepemMeHHoro

TOKa
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MocnooawTarbHOCTb ranaHaHMNoOOpPBAB TPV ML W UH

Irr -
4S5 z > c
200 ( 200 200 1
f — wapHup; 2 — pgononHuTenbHas macca: 3 - o6pasey; 4 — meTannuyeckas nauta; 5 — 6eTOHHbIA 610K

PucyHok 8 — YCTpoOICcTBO AN UCNbITAHWA HA MeXxaHW4yeckuidi Tonyok (cm. 9.13.1)
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T’\TI II"EI'LI '—Igfl'l—r—4JA

HeykasaHHble AOMYyCKkW Ha pasmepsbi:

myrnosbie: - 10°

m IMHeliHble:

*no 25wy - 0.05;

mce 25 MM * 2.

MaTepuan naric.ua Tepbloo6pa6oTammasn cTanb.

O6a wapHupa nanbha MoryT usrnb6atbcs nog yrnom 90* HO TONIbKO B OJHOM HanpaBieHun

Mcnonb3oBaHue WTU(pTA M KAHABKM — OAMH U3 BApUaHTOB OrpaHUYeHNs yrna usru6a wapHupa Ha yron 90*. MoaTomMy pasmepsbl
faHHbIX AeTaneil M nx npefesbHble OTKNOHEHWA HAa PUCYHKe He ykasaHbl. PeanbHas KOHCTPyKuus nanbua Ao/XHa o6ecneynBaTb yron
n3rnb6a B wapHupe 90" *10.

PucyHok 9 — CTaHAapTHbI ucnbiTaTenbHblli naney (cm. 9.6)
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54

J - onopa. 2 — o6pasel; 3 - MOHTaxHas onopa

PucyHok 10 — YcTpoiicTBO AN1A UCNbITAHUSA Ha MexaHudeckuii yaap (cm. 9.13.2)

A101

fter.s Jet. a OBr.2

MaTtepnan aetaneit ycrtpoiicTtsa.
1-- nonnamug; 2—5 — ctanb 35

PucyHok 11 — YpapHblii 31eMeHT MaATHWKa yCTPOWCTBa AN UCMbITAHUA Ha MexaHuyeckuii yaap (cm. 9.13.2)
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+ID

1 -« rnaBHas onopa maccoit (10 t 1) kr. 2 — cTepXeHb ANs NOBOpPOTA BOKPYr BEPTUKANbLHOW OCK. 3 -- MOHTaxHas onopa
(U3 pgpeBeCUHbl — [N HACTEHHOW YyCTAHOBKW; ANA APYTMX TUMOB MOHTaxa CM. pucyHku 13 un 14); 4 — 3axumbl s nosopoTa
B I'OpI/ISOHTaI'IbHOIZ nnockKocTun

PucyHok 12 — MoHTaxHasi onopa Ans UCMbITaHWA Ha MexaHuveckuii yaap
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| — cbeMHas cTaNnbHas NaHenb TOAWMUHOW 1 MM; 2 — aNlOMUHWEBbIE NUCTbI TONWMUHONW 8 MM. 3 — MOHTaxHas nnuta; J1 —
peiika ANA ycTaHOBM) BblkiloyaTeneil peeyHoro MoHTaxa; 5 — OKHO B NaHenu ANs BbiXoja BblkiloyaTena: a — 3a3op MexAy kpasmu
OKHa B MaHesnn U KOpNycoM aBTOMATUYECKOTO BblKNKYATeNsi AO/IKEH COCTaBNATb 1—2 MM; b — BbICOTY aNlOMUHWEBbLIX JTMCTOB

cnepyet Bbl6MpaTb TakK. 4To6bl cTanbHas naHenb onupanacb Ha BbICTyNnbl KOpnyca Bblk/iloyaTenda, a npu ux OoTCyTCTBUMN obecneymn-
Basica 3asop 8 MM Mexay naHesnblo M YacTAMU BbikKaYaTeNnsa, Haxo4AwWMMUCA NOoL HanpsxeHuem wu TpeﬁleLLlMMVI 3aWmnTbl AONONMHU-
TenbHOW KprLIJKOﬁ, paCI'IOI'IO)KeHHOI7I CHapyxu naHenwun

PucyHok 13 — lpumep MOHTaxa aBTOMaTM4YeCKOro BblKAloyaTensa A5 KpenseHns c3agu npu ucnbiTaHun
Ha MexaHuyeckuii yaap (cMm. 9.13.2)
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1 - cbemHas naHesb W3 CTa/IbHOTO UCTa TOI]LIJ,I/IHOI‘/‘I 1,5 MM: 2 — afilOMUHUEBbIE JIUCTbI TOI'ILI.{MHOH 8 MM,
3 — MOHTaxHas naHenb; 4 -+ OKHO ANA BbIXOA4a KOopnyca BblKnw4yaTtens us cTanbHON naHenu

MpumeyaHune — BoOTAENbHLIX C/ly4yasx AONYyCTUMO yBeM4YeHNe pa3Mepos.

PucyHok 14 — TpyMep MOHTaXa aBTOMATUYECKOTO BbIK/IOYATE S MAHEIbHO-LMTOBOMO TUMA NPK UCMbITAHUN
Ha MexaHudeckuii ygap

57



FOCT P 50345—2010

PucyHok 15 — [puknagbiBaHne ucnbiTa- 1 — cTanbHoit wapuk; 2 — ucneiTyemblit 06pasey
TE/IbHOro YCU/IMA K BbIK/OYaTE 0 PEeYHOro
MOHTaXa MPU UCTBITAHUM HA MEXaHuyec- PucyHok 16 — YcTaHOBKa ANS WUCNbITAHUWA AaBfieHUeM Lapuka

kuid ygap (cm. 9.13.2.3)

PucyHok 17 — [Mpumep npuknagbiBaHUsa yCUANA MPU UCNbITAHUM HA MexaHu4eckuii yaap
K ABYXMOJIIOCHOMY BbIK/IOYATESIO BTIYHOTO TWUNA, KPernseHne KOTOporo 3aBUCUT TOJbKO
OT ero BTbIYHOTO npucoeAnHeHns (cm. 9.13.2.4)
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MpunoxeHune A
(pekomeHayemoe)

MeToabl onpegenenns koaduymeHtTa MOLWHOCTU NPY KOPOTKOM 3aMblKaHUN

EguHoro metoaa onpegesneHns Koag@UuMeHTa MOLWHOCTU B YC/IOBUSX KOPOTKOTO 3aMblKaHUst HE YCTaHOB/IEHO. B
HacTosILEeM NPUIoXeHUN NpUBeAeHbl ABa PEKOMEHA0BAHHbIX MeToaa.

MeTtog 1 — OnpegesieHne no cOCTaBsioWen NOCTOSHHOTO TOKa

Yron ip MoXeT 6biTb OnpeesieH N0 KPUBOW HENepuoANUYECKOl COCTAaBAsIOLLel BOHbI aCMMMETPUYHOTO ToKa B
VHTEpBaie MeXAy MOMEHTaMu KOPOTKOrO 3aMblKaHWsi U pasbefUHEHNUs KOHTAKTOB C/IefyloLWUM CnoCo60M:

1 Mo chopmyne cocTasnsioLLeli NOCTOSHHOTO ToKa

0 =40-e*"'S

roe i — 3HavyeHue comaBnmomeﬁ MNOCTOAHHOIO TOKa B MOMEHT t

@0 — 3HAueHWe COCTaB/ALEN NOCTOSHHOIO TOKA B MPUHATBLIA HAYasIbHbIA MOMEHT BPEMEHU;
L — uHaykTMBHOCTL uenu, IH;

R — aKkTWBHOE COMpoTWB/IEHUE uenn, OM:

| — Bpems, npollejliee ¢ HAYaNbLHOrO MOMEHTA, C;

e — OCHOBaHue HaTtypanbHOro norapudma.

MNocTosiHHas BpemeHu LIR rnoxet 6biTb onpefeneHa no BbllENPUBEAEHHON (hopMyne cnefyllmm o6pasom:

a) U3MepuTb 3HAYEHVe ia0 B MOMEHT KOPOTKOTO 3ambikaHna 1 id B gpyroii MmoMeHT f nepef pasgeneHnem KOHTak-
TOB:

b) onpeAenuTb BeNNYMHY era ' pasfenus ia Ha [o;

c) no Tabnuue 3HaYeHWin B"* yCTAHOBUTb BENUYNHY COOTBETCTBYIOLLYIO 3HAYEHWUI0 COOTHOLEeHNs ia/ /*,;

d) B atom cnyyaB x cooTBeTcTByeT RIIL, oTkyAa paccuntbiBaloT UR.

2 Yron ¢ paccuuTbiBatoT no dpopmyne

® = arctg biLIR.

roe co=2n/ (rpe / — dakTnyeckasa yacrora).

OTOT MeTof He MCMOJb3YIOT, eC/IN TOKM M3MEPSIOT C NPMMEHeHneM TpaHCopMaTopoB TOKa.

MeTog 2 — OnpefeneHne c NOMOLLbIO 3ajatollero reHeparopa

Ecnn npuMeHSA0T 3ajalolWnii reHepaTop, CMOHTUPOBAHHBIA Ha OAHOM Basy C UCMNbiTaTe/lbHbIM FeHepaTopoM,
HanpsXeHve 3TOro 3ajatliero reHepatopa MOXHO CpaBHWTb Ha ocuunnorpamMme no ¢pase BHauvasne C HanpsxeHuem
MCMbITATENbHOTO reHepaTopa, a 3aTeM C TOKOM WChbiTaTeNbHOro reHeparopa.

PasHoCTb Mexay (has3oBbIMU yrnaMu HanpsXeHuil 3ajatollero reHepatopa W rnaBHOro reHepartopa, C OfHol
CTOPOHbI, N HanpsHKeHUs 3ajaloLLero reHeparopa u Toka UCNbiTaTeNbHOrO reHeparopa — C Apyroii, N03Bo/sieT ycTaHo-
BUTb (ha30Bblli Yron Mexay HanpshkeHMem v TOKOM WUCMbiTaTeslbHOro reHeparopa, a W3 Hero BblBeCTW KoadppuuneHT
MOLLHOCTHU.
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MpunoxeHune B
(o6s3aTensHoe)

OnpegeneHvie BO3AYLWHbIX 3230P0B W PACCTOSIHUIA yTeuKu

Mpn onpeAeneHWn BO3AYLLIHbIX 3a30p0B U PACCTOAHWIA yTeukn pekoMeHyeTCa yuuTbiBaTb cregyollee.

Ecnun Ha BO3AYLWHbIA 3a30p WU paccTOsiHWE YTeYku BAUAIOT O4HA MeTansuyeckas 4YacTb wau 6onee, cymma
0TPEe3KoB A0/IKHA 6bITb HE MeHblUe 3aAaHHOl MUHUMANIbHOW BENUUYUHBI.

Mpu pacyeTe o6Lell ANNHBI BO3AYLUHbIX 3a30POB U PACCTOSHWIA YyTEUYKW He c/iefyeT MPUHMMATb BO BHUMaHue
oTAeNbHble OTPe3kn ANVNHOW MeHee 1 mMm.

Mpy onpegeneHnn pacCTOAHUIA yTeuku:

- KaHaBKMN LUMPUHOW U rNy6uHOI He MeHee 1 MM cnefyeT U3MepsATb MO KOHTYpPY;

- KaHaBKaMu N06bIX MEeHbLIUX pa3MepoB crieAyeT npeHebpeub;

- pebpa BbICOTOV — He MeHee 1 MM:

- U3MEpSAT N0 KOHTYPY, €C/IM OHU COCTABMAT HEOTbEMJIEMYIO YACTb AeTann U3 W30/ALMOHHOTO MaTepuana
(Hanpumep, NUTYI0, NPUBAPEHHYIO WU MPUKPENJIEHHYIO);

- U3MepAT No 6os1ee KOPOTKOMY M3 BYX NyTell: BAOMb CTbika UK No npocunio pebpa, ecim OHU He COCTaBNAT
HeoTbeMemMolil YacT getanu U3 U30NALMOHHOTO mMartepuana.

MpyMeHeHne 3TUX peKoMeHAauWii NPOUINIOCTPUPOBAHO Ha CREeAyLWMX PUCYHKaX:

- Ha pucyHkax B.la — B.1lc noka3aHO BK/OYEHMe WAWN UCK/IOYEHUEe KaHaBKu Npu onpefesieHnn paccTosHus
yTeuku:

- Ha pucyHkax B.1d n B.le noka3aHo BK/IOYEHWE WM UCK/OYeHWe peGpa npu onpefeneHun paccTOsHUA YTeUKu:

- Ha pucyHke B.1f nokasaH cnocob6 yyeTa CTbika, korga pebpo 06pa3oBaHO BCTaB/IEHHbIM U30/SILMOHHBIM 6apbe-
pom, HapyxXHblli Npothunb KOTOPOro ANVHHEE ANWHbI CTbIKa;

- Ha pucyHkax B.2a — B.2d nokasaHo, kak onpefensaTb paccTosiHUe YyTeUYku A0 CPeACTB KpPenseHns, YyTOMIeHHbIX
B M30M1ALUMN YacTell 13 U30MALMOHHOTO MaTepuana.

PucyHok B.1b

PucyHok B.1c

PucyHok B.le PucyHok B.1f
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F C F C

PucyHkn B.1 — B.2 MpumMepbl NPYMEHEHUsI pEKOMEHAALMIA NO onpefesieHNo pacCcToSHUIA YTEUKN
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MpunoxeHne C
(o6s3aTensHoe)

Yucno npepcrtaBnsieMblXx 06pasyuoB U LNKAbl MPUMEHAEMbIX UCMbITAHWIA ANA NPOBEPKA COOTBETCTBUSA
(MCO/M3K PykoBoacTBO 2 [4], nyHKT 13.5)

MpumeyaHune — McnbiTaHUS MOXET BbINOJTHATDL:
- N3roTOBMTENb B LENAX 3ano/IHeHNs Aeknapauun o cootBeTcTBuMu nocTaBkn (MCO/M3IK PykoBOACTBO 2. nof-

nyHKT 13.5.1);

- HezaBuCUMas opraHmsauusa B uensax ceptudmkaymmn (MCO/M3K PykoBoacTBO 2. nognyHKT 13.5.2).
B onpegenexnnax NCO/M3K PykoBOACTBO 2 TEPMUH «cepTudmkaunsa» nNpuMeEHNAI0T TONbKO BO BTOPOM C/y4as.

C.1 Llmknbl ncnbiTaHui

WcnblTaHus npoBogsaT no taébnuue C.1, rae UCNbITaHUA B K&XAOM LMKIE BbINOMHAT B YKa3aHHOM MNOPsAKe.

Ta6numuya C.1— Luknbl nCnbiTaHWiA

Lipkn . Pazpen VcnbitaHne  (Wm npoBepka)
nenbiTaHnin W MYyHKT
6 MapkupoBka
8.1.1 O6Lwune nonoxeHuns
8.1.2 MexaHun3m
9.3 CTOIKOCTb MapKMpoBKM
8.1.3 BospayliHble 3a30pbl N PACCTOSIHUSA YTEYKU (TONIbKO BHELUHUE YacTu)
8.1.6 OTCcyTCTBME B3aMMO3aMeHsieMOoCTH
9.4 HafexHoCTb BMHTOB, TOKOMPOBOAALWMX YacTeld v coefuHeHni
A 9.5 HapexHocTb pe3b60BbiX BbIBOAOB /151 BHELIHUX NPOBOJHUKOB
9.6 3awuta oT MOPaKeHUsA 3/1eKTPUYECKUM  TOKOM
8.1.3 Bo3ayliHble 3a30pbl Y PACCTOAHUA YTeUKM (TO/IbKO BHYTPEHHME 4acTu)
9.14 TepmMoCTOWKOCTb
9.15 CTOWKOCTb NPOTMB aHOMasIbHOTO HarpeBa W OrHs
9.16 Koppo3sneycToiiunsocTb
9.7 ONeKTpon3oNALMNOHHbIE CBOICTBA
B 9.8 MpesbilleHne Temneparypbl
9.9 28-cyTO4HOE uCMbITaHne
C, 9.11 MexaHnyeckasa N KOMMyTaLMOHHAA U3HOCOCTOWKOCTb
9.12.11.2.1 PaboTOCNOCO6HOCTL NPU MOHMXEHHbIX TOKax KOPOTKOro 3amblKaHWUs
9.12.12 MpoBepka BbIKIOYATENA NOC/IE UCMbITAHUA HAa KOPOTKOE 3aMblkaHue
r
9.12.11.2.2 McnbiTaHne Ha KOPOTKOe 3aMblkaHue BbikaouaTenei 415 NpoBEpKU nX
c2 NPUIO4HOCTU K NPUMEHEHUI0 B cucTemax IT
9.12.12 MpoBepka BbIKOYATENA NOC/E UCMbITAHUA HA KOPOTKOE 3aMblkaHue
Do 9.10 XapakTepucTuka pacuenieHus
D 9.13 CTOIKOCTb K MexaHu4yeckomy TOM4Ky W ygapy
D, 9.12.11.3 Pa6oToCcnoco6HOCTL NpY TOKE KOPOTKOro 3amMbikaHus 1500 A
n 9.12.12 MpoBepka BbIKNKOYATENSA MOCNE UCMbITAHUA HA KOPOTKOE 3amblkaHue
c. 9.12.11.4.2 Pabouas Hambonbliaa oTkvawwas cnocobHocTb (/,)
9.12.12 MpoBepka BblKNOUATENSA MOCNE UCMLITAHUA HA KOPOTKOE 3amblKaHue
E
9.12.11.4.3 HomuHanbHasa Hambonblwas oTkAYawwas cnocobHoCcTb (/cm)
9.12.12 MpoBepka BbIKNKOYATENSA MNOCNE UCMbITAHUA HA KOPOTKOE 3amblkaHue
MpumeuaHune — o cornacoBaHnio C 3roTOBUTENEM OfHN 1 Te xe 06pasLibl MOryT 6bITb UCNO/b30BaHbI

60/1€€ Yem A5 OQHOTO LMKAA UCMbITAHUA.
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C.2Y4ucno npeacraBnsemMbix 06pa3sLoB A8 NONHOW NpoueAypbl UCbITAHUA U KPUTEPUU NPpUEMKN

Ecnn ucnbITaHUo NOABEPralT TONMbKO OAMH HOMWHAN BbIKIOYaTeNs (T. €. TO/IbKO C OAHUM PSAOM HOMUHAbHbIX
XapakTepuctuk, cM. 5.2) n ogHoro Tuna (No Yucay NoscoB, TUMY MIHOBEHHOTO pacuensieHus), To Yucno o6pasuyos,
noasepraembix pasnMyHbIM LUKNaM UCNbITaHWi, ykasaHo B Tabnuue C.2, B KOTOPOi NpuBefeHbl KpUTEPUU NPUEMKMU.

CooTBeTCTBME CTaHAapTy NoATBepxaeTcs, ecnn Bce o6pasubl cornacHo tabnuue C.2 BbiAepXMBAKOT UCMbITAHKS.
Ecnn ncnbiTaHUs BbifEePXMBAOT TOMIbKO MUHMMAasIbHOE 4MCno 06pasLoB, ykasaHHbix B Tabnuue C.2. TO UCMbITbIBAOT
[ONONHUTENbHOE YnCNo 06pa3LoB, ykasaHHoe B Tabnuue C.2. KOTOpble AO/IKHbI NOIHOCTbLIO OTBEYaTb TPeGOoBaHUAM
LUKIa UcnbiTaHUN.

Ta6nuuya C.2— Yucno 06pasLos A5 NOMHON NpoLesypbl UCTIbITaHNI

Ln«n ucneitanuii Uncno 06pasiyos MuHumanbHoe yncno o6pasyos Yucno obpasyos Ans
npoweAawnx ucneiTauna* 11 NOBTOPHbLIX UCMbITAHWIA'L
A 1 1 —
B 3 2 3
c 3 2 3
C
3 2e> 3
cy
D 3 2e> 3
E, 354 d> 2°> 4+ 28 “> 3+4d>
62 3 %4 d> 201+ 3d,g 3+4d

al B uenom Tonbko ABa UMK UCMbITaHU MOTYT 6GbiTb BbINO/THEHbI MOBTOPHO.

6l Mpepnonaraetcsi, 4To obpasel, KOTOPbIA He Npollen uUcnbiTaHue, He oTBevyaeT TpeboBaHUAM BCreAcTBue
nedekToB U3roTOBEHNA WK COOPKU, He MoKasaTesibHbIX 4NA KOHCTPYKLUW.

c) Mpy NOBTOPHOM WCMbITAHWN BCE pe3ynbTaTbl JO/DKHbI OblTb NONOXUTENBHBLIMU.

at lononHUTeNbHble 06pasubl TOMbKO A4/ OAHOMOJIOCHLIX Bblk/louaTesneli Ha HOMWHa/IbHOE HanpsXeHune
230/400 nnmn 240/415 B (cm. Tabnuuy 1).

Bce o6pasubl 40/MKHbI 0TBeYaTb Tpe6oBaHUSAM ucnblTaHuidA no 9.12.10. 9.12.11.2. 9.12.11.3 n 9.12.11.4, yto

noaxoaut.

N AnA AaHHOrO LuKIa BMECTO «YMC/I0 06pasLoB» YnTall «4nCcno 3aluLleHHbIX NO0CoB».

Ans BblkNoYaTenel, nmetowmx 6onee Yem OAUH HOMUHA/bHBIA TOK. UCMbITAHWUSAM B KaXOM LWKIe noAseprawT
ABa pasfesfibHbIX KOMMeKTa Bblk/ioyaTenei ofHOro 1 TOro Xe Tuna: OAMH — MPU MakCcUMasbHOM, APYroid — npwu
MUHUMaNbHOM HOMWHa/IbHOM TOKe. [l0NoMIHNTENbHO WUCMbITAHWIO NoABepralwT oAWH o6pasel, BCex OCTasibHbIX HOMU-
HanbHbIX TOKOB (Unkn DO Ta6bnuubl C.1).

C.34Yucno npeacraBnsemMblix 06pa3sLoB 415 YNpOLeHHOR npoueaypbl UCMbITaHWA

OTOT pasfen NPYMeHSA0T NpU OAHOBPEMEHHOM WCMbITAHWM CEPUN BblkNOYaTened o04MHaKOBOW MpuHUUNWanb-
HOIi KOHCTPYKLUW.

C.3.1 inA cepun BbikIOYaTeNeli O4WHAKOBOW NPUHLMAMANBHON KOHCTPYKLMUWM YMCAO NoAnexatlimx UChbiTaHuio
06pasLoB MOXeT 6blTb YMeHbLUeHo cornacHo C.3.2 n C.3.3.

Y10 KacaeTca ocTasibHbIX AOMOMHEHUIA (Hanpumep, APYrMX 3HAYEHW HOMWHAa/bHbIX TOKOB, APYrOro Tuna no TOoKy
MrHOBEHHOrO pacLiensieHus, Apyroro ynmcna nosocoB), TO K Takoii cepun BblkouvaTeneil npenbaBnsAloT Te xe Tpebo-
BaHuA.

MpumeyvyaHune — ECNN KOHCTPYKUUA BbiKlOYaTeNel UMeeT He3HauuTeNbHble Pas3/inyns No CPABHEHUIO C YXe
0/106pPEHHOI cepueli BbiknouaTeneil, To ee NoABEPrawT TUMOBLIM WUCMbITAHUAM, @ YMEHbLUEHWE KONMYecTBa 06pasLoB
W MCMbITAHWA MOXeT GbITb COrNacoBaHO AOMOHUTESNBHO.

BbIknouaTenu cymTalT NPUHLWNMANLHO OAMHAKOBLIMU, €C/I OHU UMELOT:

- O4VHAKOBYH KOHCTPYKLMIO;

- OAMHaKoBble BHellHWe husnyeckne pasmepbl Ha NOJIOC;

- WGEHTUYHbIE MaTepuasibl, NOKPLITUS W pasMepbl BHYTPEHHUX TOKOMPOBOASALIMX YaCTeil, KooMe NpPUBEAEHHbIX B
nepeuncrnenun a);

- OfMHaKoBblE BbIBOAbl, KPOME NpPUBEAEHHBbIX B nepeuncnenunm d);

- UAEHTUYHbIE pa3Mepbl KOHTAKTOB, UX Martepuan, hopMy W cnocob kpenieHus;

- @aHanorMyHble pyyHble MeXaHu3Mbl ynpasneHusi (Mx matepuan u pusnyeckme xapakTepucTuku);

- UAEHTUYHbIE NNTbEBLIE W U30/IMPYIOLLME MaTepuasbl;

- WOEHTUYHbIE MaTepuasibl, KOHCTPYKLMIO U NPUHLMN AEWCTBUA AyTOracUTENbHOMO YCTPOICTBA;
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- 0fiMHaKoBYt0 6a30BYI0 KOHCTPYKLMIO pacuenuTeneid Toka neperpysku, KpOMe npUBEAEHHbIX B Nepeunciednn b);
- 0MHAKOBYI0 6a30BYI0 KOHCTPYKLMIO paclenuTenieil MTHOBEHHOTO OTK/IIOUEHNs, KDOME MPUBEAEHHbIX B NEpeunc-

neHun c).

A Takxe ecnu:
- UX HOMUHaNbHOE HanmpshkeHue npejHa3HavyeHo ANA OAHOro BMAa pacnpefenuTensHoi uenu (cm. Taébnuuy 1);
- MHOTOMOJIIOCHbIE BbIK/IIOYATENIN UM COCTOSAT M3 OHOMOJIOCHBIX BbIK/OUATENEN, NN CKOHCTPYMPOBaHbl U3 Tex
Xe Y3/10B, YTO U OAHOMOJIIOCHbIE BbIK/IOYATENN C O[MHAKOBLIMU pasMepamMu Ha NoJsiC, 3a UCK/IIOYEHNEM BHELHUX
nepemMblyek Mexay nostocamu.
[onyckaloTca cnegylowmne pasmums B.
a) naowaan nonepeyHoro CeYeHUss BHYTPEHHUX TOKOMPOBOASLLMX COeANHEHUI;
b) pasmepax 1 mMaTepuane pacuenuTeneii Toka neperpysku;
C) uncne BMTKOB W NAOLWAAN MONEPEYHOrO CEYEHUS KaTyLKW pacLennTenisi MIHOBEHHOrO OTK/IYeHNS;
d) pasmepax BbIBOJOB.
C3.2 [nA obpasyosB ¢ 04MHAKOBbIM K1acCOM MTHOBEHHOrO pacuenneHns no 4.5 4yncno nognexawmx UcnbiTaHnio
06pasL0B MOXHO COKpaTUTb cornacHo Ta6nuue C.3.

Ta6nuya C.3 — CokpalieHHoe Yncio 06pa3LoB ANs CEPUM aBTOMATUYECKUX BbiKnlouaTeneil ¢ pasinyHbIM YUCIOM

noscos

Lk

ucnbiTaHui

Cc2

Do + D,

Oo

e2
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1 nontockl

1 ¢ MakcumarsbHbIM
MWHa/IbHbIM TOKOM

HO-

3 C MakcuMasbHbIM
MWHa/IbHbIM TOKOM

HO-

3 Cc MakcuMasbHbIM
MWHa/IbHbIM TOKOM

HO-

3 C MakcuMasbHbIM
MWHas/IbHbIM TOKOM

HO-

3 ¢ MakcumasibHbIM HO-
MWHa/IbHbIM TOKOM

1 13 BCex ocTaslbHbIX HO-
MUWHa/IbHbIX TOKOB

3 ¢ 4(>C MakcMmasnbHbIM
HOMWHa/IbHbIM TOKOM
3 + 41 ¢ MUHUMaNbHbIM
HOMWHA/IbHbIM TOKOM

3 + 41 c MakcumanbHbIM
HOMMWHa/IbHbIM TOKOM
3 + 4'* ¢ MUHMMA/bHBLIM
HOMUWHa/IbHbIM TOKOM

Uncno 06pasLoB O 3aBUCMMOCTY OT uYMCna NOJIK>COB":

2 nontocall

1 ¢ MakcumanbHbIM HOMMU-
HanbHbIM TOKOMRL o

3 ¢ MakCcMMaJsibHbIM HOMW-
Ha/bHbIM TOKOM?*

3 C MakCcumasnbHbIM HOMU-
HasIbHbIM TOKOM®*

2 ¢ MakcumasibHbIM HOMU-
Ha/IbHbIM TOKOM AN1A OBYX
3alnleHHbIX No1CcoB nn
3 ¢ MakcMmManbHbIM HOMM-
Ha/IbHbIM TOKOM A1 OOHO-
ro saumnuieHHoro noswca

3 C MakcMmasibHbIM HOMMU-
HaNlbHbIM TOKOM*T

3 C MakcumanbHbIM HOMU-
Ha/IbHbIM TOKOM
3 C MMHUMA/IbHBIM HOMWU-
Ha/IbHbIM TOKOM

3 ¢ MakcumasibHbIM HOMU-
Ha/IbHbIM TOKOM
3 C MUHUMANIbHLIM HOMMU-
Ha/IbHbIM TOKOM

3 nonoca’l

1 ¢ MakcumasibHbIM
HOMWHAa/bHbIM TO-
Kom J

3 C MakcumasibHbIM
HOMWHAa/bHbIM TO-
KOM

3 ¢ mMakcumasibHbIM
HOMWHAa/IbHbIM TO-
KOM

1 ¢ makcumasibHbIM
HOMUWHAa/bHbLIM TO-
KOM

3 C MaKkcuMasibHbIM
HOMWHa/bHbIM TO-
KOM

3 ¢ mMakcumasibHbIM
HOMWHAaNbHbIM TO-
KOM
3 C MUHUMASIbHbLIM
HOMWHaNbHbIM TO-
KOM

3 € MaKkcuMasibHbIM
HOMWHAaNbHbIM TO-
KOM
3 C MUHUMAa/IbHbLIM
HOMWHA/IbHbIM TO-
KOM

4 nomoca*l

1 ¢ MakcMmanbHbIM
HOMWHA/IbHbIM TO-
KOM W

3 C MakcumasibHbIM
HOMWHA/IbHbIM TO-
KOM

3 C MakcumasibHbIM
HOMWHA/IbHbIM TO-
KOM

1 ¢ MakcumasibHbIM
HOMWHA/IbHbIM TO-
KOM

3 C MakcumasibHbIM
HOMWHa/IbHbIM TO-
KOM

3 ¢ MakcumasibHbIM
HOMWHa/IbHbIM TO-
KOM
3 C MUHUMASNbHbBIM
HOMUWHA/IbHbIM TO-
KOM

3 € MakcumasbHbIM
HOMUWHANbHbLIM TO-
KOM
3 C MUHUMaA/IbHbIM
HOMUWHa/IbHbIM  TO-
KOM
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OkoHuaHve Tabnuubl C.3

al Ecnu vcnbiTanne crieflyeT NMOBTOPUTL MOC/e A0NYyCKAaeMoro oTkasa cornacHo Taénuue C.2. MCNosfib3yloT Ho-
Bblii KOMNEKT 06pas3LoB 419 COOTBETCTBYIOLErO LMKNa UCNbITaHuiA. Mpn NOBTOPHbLIX UCMbLITAHWUSAX BCe pesynbTartbl
AOJSIKHbI 6bITb MOMOXNTEBHLIMU.

bl Ecnn mcnbiTbiBalOT TONLKO MHOFOMOJIOCHbIE BbIKOYATENN, 3Ta rpada Ao/KHA OTHOCUTLCA K KOMMIEKTY
06pasyoB C HaVMeHbLWWM YAC/IOM MOJII0COB (BMECTO COOTBETCTBYIOLLEl rpadbl).

cl/leficTBUTENbHO ANA ABYXMOMIOCHBIX BblKOUaTenei ¢ AByMs 3aljuiieHHbIMW NocamMi UAN C OJHUM 3aLim-
L EeHHbIM MOJII0COM.

B 3Ty rpady He NPUMEHSIOT, €C/IN OJHOBPEMEHHO UCMbITbIBAKOT YETbIPEXMOMIOCHbIE  BbIKIOYATENN.

[leficTBUTENbHO Takke AN  BblKIlOYaTened ¢ TpeMs 3aljuLieHHbIMU NOCaMnU U HeATpasibHbIM MOCOM.

0 [JononHutenbHble o6pasubl 415 OAHOMOMIOCHLIX BblKIOYaTeNnel no Tabnuuye 1

9’ OTO MCMbITAHWE U3MINLLIHE, €CN YXKe WCMbITaHbl TPeX- WK YeTbIPEXMOIOCHbIE BbIKlOHYATENN.

w 3TO UCMbITAHWE U3NULLIHE A4NA ABYXNOMIOCHBLIX BblkNtouaTeneli ¢ AByMA 3alULeHHbIMU NOMIOCAMU, eCNN YKe
uCnbITaHbl TPex- UK YeTbIPEXMNO/IOCHbIE BbIKIOYaTENN.

L Ecnn npeacTasiieHbl MHOTOMNOJIOCHbIE aBTOMATUYECKUE BblK/OYaTeNn, TO UCNbITaHWio no 9.5 nogsepratoTca
MakcuMasibHO YeTbipe 3axnuma BUHTOBOrO Tuna A/ BHEWHUX NPOBOAHUKOB: fBa — CO CTOPOHbI NUTAHUS U ABa — CO
CTOPOHbI Harpysku.

C3.3 Kpowme TOro, Asa Bblk/touaTeneii ¢ 0AUHAKOBOM NPUHUUNNANIBHONR KOHCTPYKUMEN, Kak ykasaHo B C.3.1, HO ¢
pasNnNyHbIMKU TNaMU MIHOBEHHOTO pacuenneruns no 4.5, (NoxHo cokpatuTb Yncno obpasuos cornacHo Tab6nuue C.4 no
CpaBHEHUI0 ¢ Yncnom o6pasuos, ykasaHHbix B Tabnuye C.3.

Ta6nuya C.4— Lnknbl UCNbITaHU ANS cEPUM BbiK/KOYATENEN C Pa3NNYHbIMU TUNAMU MITHOBEHHOTO pacLensieHns

TUN  BLIKNKYATENSA, UCMBITHIBAB- Linknbl ucneiTaHuii Ana BblkNtoyaTtenei TUNos
MOK nepBbiM B C 0
B — <D0-D,) +E (DO+D,)+ E
Cc Dol+ Bal — (DO+D,)+E
D Dg>+ B3 Da) + B|.b) —

a)4na aTux UMKNoB TpebylTca TONbKO ucnbliTaHusa no 9.8 n 9.10.2.
D>Ecnun cepTudmkauum nognexar 04HOBPEMEHHO Bbikntoyatenn Tunos B, C n D ¢ ognMHakoBol HOMWHabHOMN
OTK/I0YaKLLeil cnoCOGHOCTLIO, NPOBOAAT TOMbKO Uukn DO, ecnv o6pasubl B 1 D yxe UcnbiTaHsbl.
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MpunoxeHne D
(o6a3aTenbHoe)

KoopauHauuna B yC/10BUAX KOPOTKOro 3aMblKaHUA MexAy aBTOMaTWUYeCcKUM Bbik/oyaTenem
naopyrum yCTpOVICTBOM 3alnTbl OT KOPOTKOTro 3aMblKaHUA, O6'be,EI,I/IHeHHbIMVI B O,EI,HOVI uenn

D.1 BeepgeHune

[na obecneyeHns KoopAMHaUUW B YCNIOBUAX KOPOTKOTO 3aMblKaHWA MeX[y asTOMaTUYeCKWM BblkitovaTenem
(C,) n gpyrum yCTpONCTBOM 3alluTbl OT KOPOTKOrO 3amblkaHus (ganee — Y3K3). o6befnHEHHbIMY B OA4HON Lenu, Heob-
XO4UMO Y4uTbiBaTb XapakTepUCTUKN KaXA0ro U3 YCTPOWCTB, a Takke UX nosedeHne B 3TOM 06befUHEeHUN.

MprumeuaHne — Y3K3 MoxeT BkIOYaTb AONOMHUTENbHbIE 3aWMTHbIE YCTPOWCTBA, HANpUMep pacuenvTenb
neperpysku.

Y3K3 rnoxeT cocToATb W3 NIaBKOrO nNpeAoxpaHuTens (Wav KOMMAseKTa nnaskux npegoxpaHuTeneii) (cm. pucy-
Hok D.1) unu gpyroro Bbikntoyatens (C2) (cm. pucyHkm D.2 n D.3).

/ —oxXnpgaemblit To» KOPOTKOI 3aMblKaHUS; /cN - HOMUHaNbHAA Npejefb-
Has Haub6onblwas oTkNvatklwas cnocobHocTs (5 2.4), /, m npeaenbHblii ToK
cenekTMBHOCTK <3.5.14 6); /a — Tok koopauHauum (3.5.14.7). | — npeaayto-
nas xapakTepucTuka NMnaBKoro npejoxpaHutens B — pa6oyas xapakTepuc-
Tuka nnaBkoro npegoxpaHutens. C — pa6oyas xapakTepucTuka HCTOKOOTpa-
unynaatu e Bbiknoyatens (W) (Bpemsa oTknouvenus/Tok u |Jl /Tok).

MpumevaHna

1A cunTaloT HUXHUM npegenom, B U C — BepxHUMU npegena-
MU.

2 HeagunabaTtnyeckas 30Ha gns /2/ nokasaHa MyHKTUPOM.

PucyHok D.1 — KoopauHauua no cBepxTokam Mexgy aBTomaTtuyec-
KMM Bblk/lO4aTenem n npegoxpaHuTeneM Wan pesepBHON 3alluToMn,
ocyllecTB/ISeMOi npefoxpaHntenem. Paboune xapakTepucTukm

C, — TokooTpaHuunBatowWwmii BoiknoyaTens (L) (xapakrepuctu- C, — neTokoorpaHuunaalwuii BeikaoyatTens (W) (xapak-
ka BpemeHu oTkto4eHns); C3 — HeTokooTpaumumnearwui TepucTuka BpemeHu oTknuveHus), C2 — BbikaYaTenb C npea-
Boiknoyatens (N) (xapakTepucTuka cpabaTbiBaHUA) HaMepeHHOl KpaTKOBPEMEHHOW BbifepxKoii BpemeHun (K8B)

(xapakTepucTtuka cpabaTbiBaHUA)
MpumMeyaHune — 3HaAYeHNUa /cn He ykasaHsbl.

PucyHok 0.2a PucyHok D.2b
PucyHok D.2 — TonHasa CenekTUBHOCTb MeXAy ABYMS BblKvarensamm
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(cga+Ca)
C, — HCTOKOblpaHu4uBawWwmun BbiknYatenb )N). C,. C2 — HeTokooTpamuumatouHe abixnwoyatenu (N);
Cj — ToKOOTpaHMumMBal WMl BbikAYATEND /B — TOK KOOpAUHaLUKN

MpumevaHusn

1 F'ae Heo6xoAMMO, NPOUCXOAUT BOCCTAHOB/IEHME NoJaun NUTaHus nocpegctsom C2.

2/cn(C,+C7)£/cn(C2).

3 [ns 3HaueHwit / > /B rpadnkom siBNAeTca rpacnk KOMOMHaLMN (KUpHAsA NMHKA), AaHHbIE AN KOTOPOro nosyye-
Hbl NPW UCMbITAHUN.

PucyHok D.3 — Pabouvie xapakTepucTukM aBTOMAaTMYeCKOro BblK/o4YaTens, OCYLLECTBASAILWEro pe3epBHYIO 3alynTy

CpaBHeHVe MHAMBUAYa/bHbIX PaGounMX XapakTepuCTUK KaXAoro M3 AByX 06befUHEHHbIX YCTPOWCTB MOXEeT GblTh
HeAoCcTaToYHbIM, MO3TOMY HEO6X0ANMO 06paTUTh BHUMAaHWE Ha NOBefeHne 3TUX ABYX YCTPOICTB, BK/IIOYEHHbIX NOocneno-
BaTe/IbHO. NMOCKO/IbKY MOSIHbIM COMNPOTUB/IEHWEM YCTPOICTB He BCerja MOXHO npeHebpeyb. PekomeHAyeTcs 3TO yUUThbl-
BaTb. [l1A TOKOB KOPOTKOrO 3aMblKaHWA PEKOMeH0BaHO BMECTO BpPeMeHU cAenaTb CCblKy Ha /2/.

C, 4acTO COoeAMHSAIT nocnefoBaTefibHO ¢ ApyruMm ¥Y3K3 no pasHbiM npuymMHam, Hanpumep m3-3a cnocoba pacnpe-
[eNeHns 3Heprun, NPUHATOro ANA AAHHON YCTaHOBKW, WAW BCMeACTBME TOro, YTO Hanbonbluas OTKIoYawLWwas cnocob-
HOCTb 0AHOro C) MOXET GbiTb HEA0CTATOYHON A1 AaHHOTO Ha3HauYeHusi. B Takux cnydyasx Y3K3 MoxeT 6biTb yCTaHOB/IE-
HO B yaaneHnun ot C,. Y3K3 MoxeT 3awuiyaTb IMHNI0 MUTAHUA HECKONbKNX BblkAouaTenei C, uam Nnib OJHOTO BbIKO-
yarens.

B Takom cnyyae noTpebuTento UM KOMNeTeHTHON cnyxbe NpuxoAnMTCa YACTO TeOopeTUYecKn NPUHUMAaTh peLueHne
0 crnocobax AOCTMXKEHUS ONTUMAa/IbHOTO YPOBHA KoopAuHauuu. Hactosiee NpuioxeHne fo/MKHO Cnoco6CcTBoBaTh Npu-
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HATWIO TaKoro pelleHus v hopM1poBaHuMio NpeAcTaBfeHns o Tune WHopmauun, KOTOPYH0 M3roTOBUTENb JO/KEH npe-
[OCTaBUTb NOTEHLUMANbHOMY MOTpe6uTenio.

B npunoxeHun npueeeHbl Takke TpebOBaHWA K WCMbITAHUAM, ecnu ANA npeanonaraemoii obnactu npumeHe-
HUS OHW HEeo6X04UMbI.

TepMUH «koopAMHaLuA» onpeAenseTca kak cenekTuBHocTb (cm. 3.5.14.2. a Takke 3.5.14.4 n 3.5.14.5 ). a Takke
Kak pesepBHasa 3awwuTta (cm. 3.5.14.3).

PaccMmoTpeHune cenekTUBHOCTU MOXeT 6biTb NMPOBeAEHO 4YnucTo TeopeTuyecku (cMm. D.5). B TO Bpems Kak Ans npo-
BEPKWN pe3epBHOI 3alynTbl 06bIYHO TpebytoTca ncnbiTanust (M. D.6).

B 3aBUCMMOCTM OT BblIGpaHHOrO KpUTEpKs MpW NpoBepke OTKoYaloLweli CNOCO6HOCTN BO3MOXHO yKa3aHne HoMU-
HanbHON npefenbHoii Hanbonbluel oTkNovatoweli cnoco6HocTn (/cn) C, n C2. ecnm 06a OHM — aBTOMaTUYeckue Bbl-
K/toYaTenn. COOTBETCTBYIOT HAcTOALEMY CTaHAapTy, WU NpeAesnbHol Hambonblueid oTknvatoweid cnocobHoctn (17) C2
ecnn C2 aABnseTcA aBTOMaTMYeCcKMM BbikntoyaTenem, cootsercreyowmm FOCT P 50030.2.

D.206nacTb NPUMEHEHUA U LeNb

HacTosiuee npunoxeHne ABnsieTcA pekoMeHpauvei Ans BblipaboTku Tpe6oBaHWl NO KoopAMHaLMM  BbIKOYa-
Tenei ¢ apyrumn Y3K3. 06beHEHHbIMW B OfHOM Lenn Kak B OTHOLUEHUW CENEKTUBHOCTMW, Tak U pe3epBHON 3alluTbl.

Llenb faHHOTO NPUMOXEHN — YCTaHOB/IEHWE:

- 06wWunx TpeboBaHuii kK KOOpPANHALMW BbIKNOYaTeNs ¢ Apyrum Y3K3:

- MEeTOA0B U WUCMbITaHW (NpU Heo6X0AMMOCTU) ANS NPOBEPKU COGMIOAEHUA YCNOBUI KOOPAMHALMN.

D.3 O6wue TpeboBaHUA K KOOPAMHAL WM aBTOMATMYECKOro BbliklouyaTens c Apyrum Y3K3

D.3.1 O6wme nonoxeHuns

TeopeTuyeckn koopanHauus AoskHa 6biTb Takol, 4Tobbl Bbikntoyatens (C,) cpabaTtbiBan ogvH npu no6bbix 3Ha-
YeHUAX CBEPXTOKa, BNIOTb 0 NpefefibHbiX 3HAYeHUli HOMUHaNbHOW HawGonbliel oTkMovatoweid cnoco6HocTn /A1

MpumMmeyaHne — ECMn 3HAYEHNE 0XULAEMOr0 TOKa NOBPEXAEHUS B AAHHON TOYKE YCTAHOBKU HUXE HOMMU-
HaNbHON Hanbonbluell oTkNYalLWehn cnoco6HocT C,, MOXHO NPEeANoNOXUTb, YTO BKIOUEHWe B Lenb Y3K3 He cBA3a-
HO C pe3epBHOI 3aLNTONA.

Ha npakTuke nonyvaetcs cnefgyoliee:

a) ecnu 3HayeHve npefenbHOro Toka cenektuBHocTn /, (cMm. 3.5.14.6) CAUWKOM HU3KOB, CyllecTByeT OMacHOCTb
HexenartesnbHOl NoTepn CenekTUBHOCTY;

b) ecnu 3HayeHne OXWAaemoro Toka NOBPexX/[eHUs B JaHHOW To4Yke yCTaHOBKM MpeBbllaeT HOMUHAsbHYIO
HanboNbLIYO OTKAOYaloLLyo cnocobHocTb C,. ¥Y3K3 fo/mkHO 6bITb BbiGpaHo Tak. 4To6bI noBefeHne C, COOTBETCTBOBA-
no D.3.3. a Tok koopauHauun /B (cMm. 3.5.14.7). ecnu nmeeTcs, yaoBnetsopsan Tpe6osaHuam D.3.2.

['oe 370 BO3MOXHO. Y3K3 f0/KHO pasmellatbcs €O CTOPOHbI nuTtaHua C,. Ecnan Y3K3 pa3meleHo cO CTOPOHbI
Harpyskn, coefuHeHne mexgy C, n Y3K3 go/mkHO 6biTb Takmm, 4TO6bl CBECTU K MUHUMYMY OMacHOCTb BO3HWKHOBEHUS
KOPOTKOTO 3aMblKaHus.

D.3.2 Tok koopguHauum

C TOYKM 3peHUs pe3epBHOI 3awWuTbl TOK KOOPAWHALWMK /B He AOJ/KEH NpeBbilaTb HOMWHAbHYIO HaWGONbLLYHO
OTK/I0YaIOLLYH CMOCOBHOCTbL oTgensHoro C, (cMm. pucyHok D.3a).

D.3.3 MoBegeHue C, B kombuHauum c apyrum Y3K3

[na Bcex 3HauyeHWli CBepPXTOKa, BMN/IOTb A0 HauboMbluell OTkAvalwein cnoco6HocTn kom6uHauum. C, fomKeH
cooTBeTCcTBOBaTb TpeboBaHusAM 8.8.

D.4 Tun n xapakTepucTuky B3anmogeincTeytowero Y3K3

Mo 3anpocy M3roToBUTENb BbIKIOYATENS AO/DKEH NPeAoCTaBUTb MHPOPMAaLMI0 O TUNE 1 XapakTepuctukax Y3K3.
ncnonb3yemoro ¢ C,, 1 0 MakCMMasibHOM  OXWAAeMOM TOKe KOPOTKOro 3aMblkaHWs, Ha KOTOpbIi paccumTaHa Kom6u-
Hauus, nNpu 3aflaHHoM pabouyem HanpsKeHuu.

Moapo6Hoe onucaHne Y3K3. ncnosib3yemoro Ans AobbiX UCMbITaHW B COOTBETCTBUM C HACTOALMM NPUIOXEHN-
eM. a UMEHHO: HavMeHOBaHWe U3roTOBUTEsS,, TUMOUCNONHEHNE, HOMUHA/IbHOE HanpshXeHue, HOMWHaMbHbIA TOK U
Hanbonblas oTklYawWas Cnoco6HOCTb AO/KHbI ObITh YKa3aHbl B NPOTOKOME UCMbITAHWA.

MakcumanbHbIi YCNOBHBIA TOK KOPOTKOro 3aMblkaHus /nc (cM. 3.5.14.8) He [OMXEH NpeBbiwath:

- HOMWUHasNbHOW Hanbonblueil KOMMYTaLMOHHOI cnocobHocTW, ecnu Y3K3 aABnseTcs BbiknoYaTenem, cooTBeT-
CTBYIOLMM HaCTOSILLEMY CTaHAAPTY.

- HOMUHAaNbHON Hanbonbliei oTkovatLlweln cnocobHocTn, ecnn Y3K3 ABnseTcs nnaBkum npegoxpaHutenem.

Ecnn Y3K3 aBnsertcsa BblkawyaTenem, OH AO/DKEH COOTBETCTBOBATb TpebOBaHUAM HaCTOALWLEro ctaHjapta unu
n6oro Apyroro ctaHgapTa Ha BblkaouaTenu.

Ecnu B3aumogelicTeyownm Y3K3 sBnseTca npefoxpaHuTenb, OH [O/IKEH 0TBeYaTb Tpe6oBaHUSIM COOTBETCTBYHO-
Lero ctaHgapTa Ha npefoxpaHuTenu.

D.5 MNpoBepKa CennekTMBHOCTKN

CeneKTVBHOCTb 06bIYHO MOXHO NPOBEPUTb YNCTO TEOPeTUYEeckW, T. e. MyTEM CPaBHEHUS pabounx xapaKTepucTuk
C, n cornacoBaHHoro Y3K3. Hanpumep, korga B3aumogeincteyrwowum Y3K3 sBnsetcs Bbliknouatens (C2) ¢ npegHave-
pEeHHOI 3afepXxKoii cpabaTbiBaHMS.

N3rotosutenun C,, paBHO kak 1 Y3K3. 0o/mkHblI NpefocTaBnTb HE06X0AMMY0 MHEhOpMaLMIo, KacaloLlycs CooTBeT-
CTBYIOLLMX paboynx xapakTepucTuk, NO3BONAIOWMUX ONpeAennTb /a ANA KaxAoN oTAeNbHOW KoM6uHauun,
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B onpefeneHHbix cayyasx McnbiTaHUa npu /. Heo6XxoAuMbl ANS KOMGUHaUWKW, ecnun, Hanpumep.

- C, TokoorpaHuumBatwlero Tuna, a C2 He cHabXeH 3ajaHHON 3afepxkoli cpabaTtbiBaHus;

- Bpems cpabatbiBaHusi Y3K3 MeHblUe, 4eM Bpems, COOTBETCTBYOLLEE O4HOMY MOosynepuoay.

Y106l AO06UTLCA HEOGXOAMMON CenekTUBHOCTW, Korga B3aumMopelicTByowee Y3K3 siBnseTcs BblkovaTenem,
3aflaHHan KpaTKkoBpeMeHHas 3ajepxka cpabaTbiBaHWA MoxeT noTtpe6osaTbcs Ana C2.

CeneKTUBHOCTb MOXET 6bITb YAaCTUUYHOMI (CM. pUcyHOK D.3a) Wau NosHOW, BNAOTh A0 HOMWHA/IbHOW HanbonbLuei
oTkMtovatowwein cnocobHoctm /en C,.

[lns nonyyveHns NONHOW CeNneKTUBHOCTU XapakTepucTuka HecpabaTtbiBaHus C2 unn npeAlyroBas xapakrepuctuka
npefoxpaHnTens Ao/mkHa NPOXOAUTb Bbille XapakTepucTukun cpabaTbiBaHua (MosHOro Bpemenun) C,.

[lBa nprMepa nosiHol CeNnekTUBHOCTM NpeacTaB/ieHbl Ha pucyHkax D.2a u D.2b.

D.6 MNMpoBepka pe3epBHON 3aLLUTbI

D.6.1 OnpefeneHne Toka KoopauHauum

CooTtBeTcTBMe TpeboBaHnAM D.3.2 MOXHO NpPOBEPUTbL CpaBHeHWeM pabounx xapakTepucTuk C, n B3aumopeir-
cTeytowero ¥Y3K3 Ha Bcex yctaBkax C, 1 ansa scex ycrtaBok C2, ecnu nmeroTcs.

D.6.2 NpoBepka pe3epBHOI 3awnTbl

D.6.2.1 Tlposepka ucnbiTaHnem

CootBeTcTBME TpeboBaHusm D.3.3 06bI4HO NpoBepsAT ucnbiTaHnem no D.6.3. B aToM cnyuvae JOMXHbI ObiTb
cobniofieHbl BCe YCNOBUSA UCTbITAHWUIA, yka3aHHble B 9.12.11.4.3. npu perynmpyembix pe3uctopax u Katylikax WHAYKTUBHO-
CTU ANA WUCNbITAHW Ha KOPOTKOE 3amMblkaHWe CO CTOPOHbl MUTAHUA KOMGUHALMWU.

MpumeuaHune — Mpumep cxembl coeguHeHnii npusegeH B TOCT P 50030.2 (pucyHok A.6).

D.6.2.2 MNpoBepka CpaBHEHNEM XapaKTepUcTUk

Ha npaktuke, ecnu Y3K3 sBnaetca Bblknovatenem (CM. pucyHku 0.2a n D.2b). BO3MOXHO cpaBHeHne paboumx
xapaktepucTuk C, n B3anmogeiicTaytouiero Y3K3. npn aTom 0co60 pekoMeHyeTCs yunTbiBaThb:

- 3HayeHue uHTerpana [xoyna C, npu ero Un n 3T0 Xe 3HadyeHne Y3K3 npu oxmaaeMom Toke KOMOGMHauumu;

- BusiHne Ha C, (K mpumepy, aHeprun Ayrvn, MakCMMasbHOro NMKOBOro TOKa, TOKa OTCEYKWM) NPu NUKOBOM paboyem
Toke Y3K3.

MpurogHoCcTb KOMBUHALMN MOXHO OLEeHMBAaTb NO MOMIHOM MakcumanbHO paboueil xapaktepucTuke |2 Y3K3 B
fAvana3oHe OT HOMWHaNbHOW HawbGonbLueil oTkNYvatoLweli cnoco6HocT /a1 C, A0 OXUAAEMOro Toka KOPOTKOro 3ambl-
KaHWs AaHHOro HasHauyeHWsl, Ho He 6osiee MakcMMasnibHOro ckBo3Horo /2 ana C) npu ero HOMWHasbHOW Hanbonbluel
oTK/oYawLwen cnocobHOCTN UM Apyrom 6oniee HU3KOM npefesibHOM 3HauyeHUW, ykasaHHOM U3roToBUTEsNEM.

NMpumeyaHune — Ecnv B3aumogeiicTeyolum Y3K3 siBnsieTcs NpegoxpaHuTesb, orpaHuumMBaioTCs TeopeTuyec-
KUM 3HAYEHUEM ons C<.

D.6.3 UcnbiTaHne Ana NPOBEpPKN pe3epBHON 3awnTbl

Ecnun Y3K3 asnsetca aBToMatuyeckum Bbikaovatenem (C2), ocHalleHHbIM perynvpyeMbiMu MakCUMasbHbIMU
pacuenuTensMn Toka, TO NpuMeHsieMble paboyne xapakTepucTUKN AO/MKHbI COOTBETCTBOBATb MakCMMaslbHbIM yCTaB-
KaM Mo BpeMeHu 1 TOKy.

Ecnun B3anmogeiicTytoliee Y3K3 cocTonT M3 KoMniekTa npegoxpaHuteneli, ucnbitaHme Kaxiblii pa3 Heobxogm-
MO MPOBOAMTbL HA HOBOM KOMM/EKTe npefoxpaHuTenei, faxe ecnn Kakoi-To U3 HUX BO BPeMSs MpeablayLinx UcnbiTaHunii
He Bblles 13 CTPoS.

I'ae Heo6x04MMO, AO/MKHBI BbITb UCMOMb30BaHbI COEAUHUTENIbHbIE NPOBOAA, KakK ykasaHo B 9.12.4. 3a uckiove-
HVem Toro, 4To, ecnn B3aumogelicTeytoulee Y3K3 asnsetcs Bbiknoyatenem (C2), kabenb nonHom gnmHel (75 cm), cBs-
3aHHbIV C fJaHHbIM BblK/lOUaTenem, MoOXeT 6biTb YCTAHOB/IEH CO CTOPOHbI MUTAHUA.

Kaxpoe ncnbiTaHne f0/HKHO COCTOATb U3 Lukna onepaumniit O — | — CO. BbINOSIHAEMbIX B cOOTBETCTBMM € 9.12.11.4.3
npu /cn. onepauuto CO BbINONHAKT Ha C,.

VicnbiTaHne NpoBOAAT C MakCUMasibHbIM OXMAAEeMbIM TOKOM ANA npegsaraemoro HazHavyeHus. OH He A0/KeH
npeBblllaTb HOMUHA/bHbI YCMOBHbLIA TOK KOPOTKOrO 3amblKaHUsA (cm. 3.5.14.9).

[lanee Heobxo4MMO MPOBOAUTL MCMbITAHWE NPU 3HAYEHWUN OXWAAEMOro TOKa, PaBHOM HOMWHa/IbHOM Hanbonb-
weii oTknovatoweid cnocobHocTn (1) C,, Ana KOTOpPoro MoxeT 6bITb MCMO/b30BaH HOBbIV 06pasel, C,, a Takke, ecnu
B3aumogencTeyowmm Y3K3 aBnseTca BblkIovaTesnb, HOBbI obpasel, C2.

Bo Bpemsi kaxpaoi onepauuu:

a) ecnu B3anmogeicTeyowmnm Y3K3 sBnsetca aBTomatmyeckunii Boiknovatesns (C2):

- nn6o C, n C2gonxHbl cpabotaTb Npyu 060MX UCMbITATENbHbIX TOKaX, TOraa fanbHelWwnx ucnbiTaHuii He Tpeby-
eTcs.

JT0 06LWMiA cnyyaid, KOTOPbIA rapaHTUPYeT TONbKO Pe3EPBHYHO 3aLLUTY;

- nn6o C) ponxeH cpabotaTb, a C2 A0/MKEH ObiTb B 3aMKHYTOM MOJIOXEHUN B KOHLE KaXA0l onepauuv npyu 06oumx
ncnblTaTeNbHbIX TOKax, Torga He TpebyeTca fanbHeNWnx UcnbiTaHni.

Mpu atom TpebyeTcs, uToObl KOHTakTbl C2 KpaTKOBPEMEHHO pa3mblKa/lMCb BO BPeMS Kaxpgol onepauuu. B atom
cnyyae obecneuynBaeTcsi BOCCTAHOB/EHME MOAAYN NUTAHUA B JOMOSIHEHME K pe3epBHOI 3awute (CM. npumevaHue 1 K
pucyHky 0.3a). JnNTenbHOCTb NpepbiBaHNS NOAAYN MUTAHUSA, €C/IM UMeeT MeCTOo, [O0/KHa ObiTb 3aperucTpmpoBaHa;

- nn6o C, pgomkeH cpaboTaTb nNpu Gonee HU3KOM MCMbITaTeNbHOM Toke uam C< un Cr go/bkHbl cpaboTaTtb npu
60n1€ee BbICOKOM MCNbITaTE/IbHOM TOKeE.
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Mpu atom TpebyeTcs, 4TO6bl KOHTaKTbl C2 KpaTKOBPEMEHHO pa3Mblkanucb npu 60nee HW3KOM Toke. [JONONHK-
Te/lbHble UCMbITAHNA AO/DKHbI ObiTb NPOBEAEHbI NPU MPOMEXYTOUHbIX TOKax ANS ONpefeneHns HauMeHbLLero Toka, npu
koTopom C, n C2 cpaboTaloT, BNIOTb A0 TOKa, Npu KOTOPOM obecneynBaeTcs BOCCTAHOBMEHWe nojayv nutanusa. Anu-
TeNIbHOCTb NpepbiBaHMA NOAAYN NMUTAHUSA, eCN UMeeT KTBCTO, [O/hKHa ObiTb 3aperncTpuposaHa:

b) ecnun B3aumopgelicTyowmm Y3K3 asnsetca npegoxpaHuTens (MAn KOMNAEKT npefoxpaHuTeneii) npu mncnbita-
HAW NPU HOMWHANIbHOM YC/TOBHOM TOKE KOPOTKOrO 3aMblKaHWs:

- B ogHobasHol uLenu no kpaiiHeli Mepe OA4WH NpegoxpaHuTeNb A0/HKEH neperopeTsb;

- B MHorocpasHoli Lenu Ao/xHbl neperopeTb 160 ABa unu 6onee npegoxpaHuteneit, NM60 OfUH NpeoXpaHu-
Tenb. a C, pAomxeH cpaboTaThb.

Mpn ncnbITaHUU NPU HOMWHAaNbLHOM Hanbonblueli oTkAovakwweli cnocobHocT C, ponxeH cpaboTaTb WU XOTS Obl
OAMH NpefoXpaHnuTeNnb [O/IKEH NeperopeTb.

D.6.4 Oxunpgaembie pesynbTaThbl

B pesynbtate ucnbiTaHuiit C, [o/xeH cooTBeTcTBoBaTh 9.12.12.2.

Kpome Toro, ecnu B3aumogelictByownm Y3K3 aBnsetca Bblknwoyatens (C2). cnefyeT npoBepuThb BPYUHYO Wan
APYrMM NoAXoAAWMM Cnoco6oM, YTO KOHTakTbl C2 He npuBapuanCh.

MpunoxeHne E
(o6s3aTensbHoe)

AononHuTenbHble TpeﬁoBava K BCnomMoraTte/ibHbIM Lensam C 6e30nacHbIM
CBEPXHU3KMM HanpsaXeHunem

8.1.3 Bo3saylHble 3a30pbl U PACCTOAHUA YTEUKU

Tabnuuy 4 [0NOMHUTL NPUMEYHaHUem:

5 Haxopgsawumecs noj HanpshkeHnem 4acTu BCNOMOraTesibHbIX Leneid, npefHasHavyeHHbIX A5 NPUCOeUHEHUs K
MCTOYHNKY 6e30NacHOr0 CBEPXHWU3KOro HanpsXeHus, [OMKHbI 6biTb OTAeseHbl OT Leneli ¢ 60nee BbICOKUM Hanpsxe-
Hnem cornacHo TpebosaHusm TOCT P 50571.3. nyHkT 411.1.3.3.

9.7.4 3nekTpuyeckas NPOYHOCTb M30MALMWN BCMOMOraTeNbHbIX Leneit u uenei ynpasneHus

JononHuTb npumevaHnem:

MpumeyaHune — McnbiTaHne uenei, npefHasHavYeHHbIX ANA NPUCOEAUHEHNA K UCTOYHWUKY 6e30omacHoro
CBEPXHN3KOrO HanpsXxeHus. — B CTagun paccMOTPeHus.

9.7.5 3HauyeHue ucnbiTaTe/IbHOrO HanpsHKeHUs
Mepeuncnenne b) JOMOMHUTL NPUMEYAHNEM:

n punmMeyaHune — 3HayeHns ncnblTateNbHbIX HaI'IpFI)KeHVIVI ana qeneﬁ c 6e3onacHbIM CBEPXHU3KMM Hanpsxe-
HMeM — B CTagmn paccMOTpeHus.
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Mpunoxexune F

(pekomeHayemoe)

Mpumepsl BbIBOAOB

B HacToAleM NpUIoXeHUn npvBefeHbl NpMMepbl KOHCTPYKUUA BbIBOAOB. B BbiBOJaX KaHan AN noAcoeAnHeHus
NpoBOAHWKA [O/MKEH UMeTb AnaMeTp, AOCTATOYHbIA ANA pa3MeLLeHus XecTKoro 0AHONPOBOJIOYHOTO NPOBOAHMKA, W
naouwiasb NONepeyvyHoro cevyeHus, AoCTaTouHYl0, YTOObl B HEee MOXHO Obl/10 BCTABUTb XXECTKUA MHOTONPOBOJIOYHbIA MPO-
BOAHMK (CM. 8.1.5).

[(7777

Mbunyye Cx[plynwHa

%

$ TW ?t

BMNAbl 6M MPOUMUX TMACTHH BbIBOAbI C MPULLY, MW imcnwawi

YacTb BbIBOAA, cHabxeHHas pe3bﬁoBblM oTBepcTuemM, U 4acTb, K KOTODOVI BUHTOM nNpuXxumarwT nposBog, MOryTt 6bITb paanny-
HUMUW YacTAMU, KaK B BbiIBOAE C XOMYTUKOM

PucyHok F.1 — TMpumMepbl cTon64aThix BbIBOLOB
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YacTb, yaepxusawuwaa npoBoAUT N 3aAaHHOM MONOXEHUU, MOXeET 6bITb BbINONIHEHA W3 N30NAUNOHHOTO MaTtepunana npu
ycnoBuwn 4TO faBrieHune, HEOﬁXOAVIMOE ANna 3aXuma npoBoAHWKa, He nepepfaeTca 4yepes MSDI'IRLl'MOHHbIVI martepunan.

PucyHok F.2 — lMpuMep BUHTOBbIX U LUTIPEBbIX BbIBOAOB

YcnoBHble 0603Ha4YeHna Ansa pucyHkos F.1— F.3:
A — nnaHka B — HenopsuxHasa yacTb; C — wWThipb; D —mkaHan Ana npoBojHuKa.

O6e CTOPOHbI NNAHKW MOTYT WMeTb pasnuyHyilo opmy ANs pasMeleHus NPOBOAHWKOB C Masnoii unu G6oNblWOoN naowagbo
nonepeyHoOro Ce4YeHUs NocpefcTBOM nepeBOpayuBaHUA NNAHKK.
BbiBOAbLl MOryT WUMeTb 6osee ABYX 3aXUMHbIX BUHTOB WUW LWTbIpei

PucyHok F.3 — lpumMepbl naacTUHYaTbiX BbIBOAOB
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Am 3anopHoe yCTpOIZCTBO; S — KabenbHbIl HAKOHEYHWK UAKn wuHa: E — HenoaBuMXHaa 4acTb. F -- WwTbipb

[ns BbLIBOAOB 3TOr0 TUNA HEO6GXOAMMbI ynpyras waii6a wan aHanoruyHoe 3t (eKTUBHOE 3anOpHOe yCcTpOiCTBO, W NOBEpPX-

HOCTb B 30HE 3aXuma [ONIXHa 6bITh fﬂaAKOVI.

,U'l'lﬂ HEeKOTOpPbIX TUNOB OﬁOpyAOBaHMﬂ AonyckaeTca npumMeHeHue BbIBOAOB ANA KabeNlbHbIX HAKOHEYHUKOB WU WWUH MEHbLINX

pasmepos uem TpebyeTcs

PucyHok F.4 — TMpumepbl BbIBOAOB AN KabebHbIX HAKOHEYHWKOB

Mpunoxexne G
(cnpaBoy4HOE)

CoOTHOLEHNE MexX Ay cCoOpTaMeHTOM MefHbIX NpoBoAoB ISO n AWG

MonepeuyHoe ceveHue

no ISO, mm2 Pasmep
1.0 18
1.5 16
2.5 14
4.0 12
6.0 10
10.0 8
16.0 6
25.0 3
35.0 2
50.0 0

AWG

MonepeyHoe ceyeHune, Mm2

13

g W N = O

82
30
10
30
30

.40
.30
26.
33.
53.

70
60
50

B OCHOBHOM MNpuMeHsIloT pasmepsl 1SO. Mo 3anpocy M3roToBUTENst MOTyT 6bITb UCMNO/b30BaHbl pasmepbl AWG.
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MpunoxeHune H
(o6s3aTensHoe)

YCcTpoiicTBO A1A UCNbITaHUIF HA KOPOTKOE 3aMblKaHue

McnblTyemblii annapat MOHTWPYIOT, Kak nokasaHo Ha pucyHke H.1, npu 3Tom MOxeT noTpe6oBaTbCcsi gopaboTka C
y4eTOM OCOBEHHOCTeli KOHCTPYKLMM annapata B COOTBETCTBUM C UHCTPYKLMSIMU U3rOTOBUTENS.

1 — * npepoxpaHuTtento §; 2 — meTannuyeckas naHenb; 3 — ka6enb; 4 — BbIX/IONHOE OKHO; 5 — peweTu:
6 - 6apbep. 7 — MONM3TUNEHOBLI NUCT; 8 — pama

PucyHok H.1 — VcnbiTaTesibHOE YCTPOCTBO

Ecnu Heob6xoaMmo Ana onepauunii oTknoveHns O. YMCTbIA NOMMITUIEHOBLIA UCT ToNwuHoi (0.05 + 0.01) mm.
pasMepamu B KaxAOM HanpasneHWuW no kpaiiHeii mepe Ha 50 MM 6Gonblie Hanb6onbwux pasmMepoB PpoHTaNbHON
CTOPOHbLI annapara, HO He MeHee yeM 200 x 200 MM KpenAaT 1 B pa3yMHbIX Npejenax HaTtAruBalT Ha pame, pacnosio-
XEHHON Ha paccTosiHum 10 MM OT Haubosnbliero BbiCTyna opraHa ynpasieHus Ana annaparta 6e3 yrnybnexnua gns
OpraHoB ynpas/ieHns N1Mb6o oT Kpas yrnybneHus ans annapata ¢ yriybneHvem A8 opraHos ynpas/ieHus.

dusnyeckme xapakTepUCTUKN MOSIM3TUNEHOBOMO NUCTa:

- nnoTHoCTb nNpu 23 'C: (0.92 + 0,05) r/cm3;

- Touka nnasnexHus; 110 'C — 120 "C.

Ecnun HeobxoAnmo, B Lenax nNpeAoTBpalleHus NOBPeXAeHUs nucta ropaunMm yactuuamu, BblieTalowmumMm us
OTBEPCTUIA ANA BbIXJI0MNA AYyruM, MeXAy OTBEPCTUSMM A8 BbixoAa AYTM W JIMCTOM pasmellaloT, Kak nokasaHo Ha
pucyHke H.1. 6apbep U3 M30MALMOHHOTO MaTepuana TO/LWMHON He MeHee 2 MM.

Ecnn Heo6xogumo, Ha pacCcTosiHWM @ MM OT KaxAoro OTBepcTWs ANsA Bbix/Jona Ayrn ¢ ABYX CTOPOH annapaTta
pacnonaratoT pelleTky (peweTkun) cornacHo pucyHky H.2. Llenb peweTtku (pucyHok H.3) fomkHa 6biTb NpucoeanHeHa K
Toukam B. unm C. unn C (CM. pUCyHKM 3—6).

MapameTpbl Lenu pelieTku:

- peanctop R 1.5 Owm;

- MefiHas NMPOBOJIOKa M/1aBKOro npegoxpaHutens F: gnuHa 50 mm. anametp no 9.12.9.1.
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W s . Y Z fiir

)'I'(LU.UJ.LIJ

1 — pama Ha U30NAUMOHHOro Martepuana, 2 - peweTka U3 MeAHbIX NPOBOJIOYEK;
3 — MmeTannuyeckas naHens, coeguHeHHasa O MegHbIMU NpPOBO/sIOYKAMU

PucyHok H.2 — Peuwetka

Cmamwtv

uCcheMwismC
nwmC’
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MpunoxeHxue |
(o6s3aTensHoe)

MpuemMo-cAaToUHble NCNbITaHNUSA

VicnbiTanus, yKkaszaHHble B HacToflWweM craHfapTe, npefHasHauvyeHbl ANA onpefeneHns npu ycroBuM COXPaHeHus
LLe/IOCTHOCTU HEenpuemsieMblX OTKIOHEHWIA B mMaTepuane n TEXHOMOrUK

WcnbiTaHns Heo6xo4nMMo NpoBOAUTL A5 YCTAHOBIEHUA TOrO, YTO KaX/Ablii BblK1OYaTeNb COOTBETCTBYeT obpas-
LUam. KOTOpble BblAepXasn UCMbITAHUA MO HaCToALWEMY CTaHAApTy, COrNAacHO OMbITy, HAKOM/IEHHOMY MPOW3BOAUTENEM.

11 NpoBepka pacuenseHns

a) MpoBepka BpPeMA-TOKOBOI XapakTepucTuku

Tok n060ro NOAXOAALEro 3HAYEHNA MeXAy YC/TOBHbIM TOKOM pacuensieHnss U HavMeHbLUMM 3HavyeHnem u3 aua-
nasoHa MrHOBEHHOrO pacuenneHus no tabnuue 2 (cornacHo Tuny aBTOMaTUM4eckoro Bbikawovatens — B. C nnn D)
nponyckatoT OTAEeNbHO Yepe3 KaxAblii 3aliMLeHHbIi NoC, HauYMHas C XOMI04HOTO COCTOSHUA.

BbikntoyaTenb AO/DKEH pacuennTbCa B npejeniax BPeMeHW, COOTBETCTBYIOLWEro TOUKe, BbIOPAHHOW M3roToBUTe-
NleM. pacnofioXeHHOW mexay npeAesibHbIMW 3HaYEeHUAMU BPEMEHU XapakTepuUcTUKu pacuensieHns

b) MpoBepka MTHOBEHHOTO pacLenneHns

Kaxablii Bblk/lOYaTeNb HEOOXOANMO NoABepraTb WCMNbITAHUI0O HA MTHOBEHHOe pacuennexnve no 9.10.2 npu Hau-
60/1bLIEM 3HAYEHWM WCNbITATE/IbHOTO TOKa COr/1acHO TUMY aBToOMaTU4YecKoro Bbikatouatens — B. C unau D. Wcnbitanne
nNpoBOAAT Npu N060M NOAXOAALLEM HaMPSHKEHUN

12lMpoBepka BO3AYLWHbIX 32a30P0B HA PA30MKHYTbIX KOHTaKTax

HanpsixeHne 1500 B yactoToii 50/60 L, npakTUYeckn cuHycouaanbHol hopMbl BOSIHbI AO/IKHO MpUKNaabiBaTbCs
B TeyeHve 1 c npu BbiK/OYaTesie B pasoMKHYTOM COCTOSHUM — MeXAy BblBOAAMU, KOTOPbIE 3/IEKTPUYECKN COEeMHEHDI,
Korga BblK/oYaTe b 3aMKHYT

MepekpbITUii NN NPOGOEB NMPOUCXOAUTL HE [OSDKHO.

[ns npoBepku BO3AYLIHbIX 3230POB Ha Pa3OMKHYTbIX KOHTakTax MoxeT 6biTb MpUMeHeH N6oli noaxoaaLnii
anbTepHaTUBHbIN MeToA (Hanpumep, uccrnefoBaHue X-nyvamu).
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MpunoxeHune J
(o6s3aTensHoe)

JononHutensHole Tpe6OBaHI/IF| KaBTOMaTU4YeCKUM BblKKOYaTeNAM C BbiBOAaAMN 6e3BMHTOBOrO TMNa
Ans npucoegnHeHNA BHEWHUX MeAHbIX NPOBOAHUKOB

J.1 O6nacTb NpUMeHeHUs

[laHHOB MpuioXeHWe pacnpocTpaHsieTCss Ha aBToOMaTWyeckue BblK/OYATENW B Npefenax NpYMeHeHUs pasge-
na 1, ocHalleHHble 6e3BMHTOBLIMU BbIBOAAMMW Ha TOkM He 6onee 20 A, KOTOpble NpeAHa3HayYeHbl NPenuMyLLecTBeHHO A1
npucoeanuHeHNs HenoAroToBAeHHbIX (CM. J.3.6) MeAHbIX NPOBOAHUKOB MOMNEPEYHOro cevyeHus fo 4 mm2

MpunmeyaHune — B page ctpaH (ABcTpus. Yewckana Pecnybnuka. Frepmanuna. fanusa. Huagepnanasl. Hopeerus
1 WWseliuapvsa) BepxHuii npegen Toka ANs 6e3BMHIOBbLIX BbIBOAOB cocTaBnseT 16 A.

B HacToseM npuaoxeHnn: 6e3BNHTOBbIE BbIBOAbI (fasiee — BbIBOAbI) U MeAHble NPOBOAHMKMN (fanee — NpoBof-
HUKW).

J.2 HopmaTuBHbIE CCbINKN

Mo paspeny 2.

J.3 OnpepenexHunsa

Mo pasgeny 3 co cneaywWwmmMm AOMNOSTHEHUSAMMN:

J.3.1 3axumMHOl anemeHT (clamping units): YacTn BbiBOAa, HEOOXOAMMbIE 471 MEXaHWYeCKoro Npmxmma u anek-
TPUYECKOro COefMHeHNs NPOBOAHMKOB, BK/IOYAs 4acTu, KoTopble TpebyloTca 415 o6ecneyeHns Hagnexalero gasne-
HUS KOHTaKTa.

J.3.2 6e3BUHTOBON BbIBOA (screwless-type terminal): BbiBog, npefHa3HaYeHHbI A8 NpUcoeauHeHns 1 nocne-
Aylolero oTcoejuHeHns NpoBOAHNKOB HENOCPEeACTBEHHO MW C MOMOLLbIO MPYXWH, KTMHBEB U @HANOTNYHbIX 3/1EMEH-
TOB.

J.3.3 yHUBepcanbHblii BbiBOg (universal terminal): BbiBog, npeAHa3HauyeHHbI 415 NpUCOeAVHEHMS U OTCOeau-
HEHWA NPOBOAHMKOB BCEX TUMOB (XKECTKUX U TMOKMX).

NMpumeuyaHne — B page ctpaH (AcTpus. Benbrus. Kutaii, Janus. Fepmanus, VicnaHus. ®paHuus. Utanus.
MopTyranus. Weeuyus v Lseiiuapus) Acrnycxaercs nNpuMeHEHWe TOMbKO YHUBEPCA/IbHbIX 6€3BUHIOBbLIX BbIBOAOB.

J.3.4 HeyHuBepcanbHbIi BbIBOA (non-universal terminal): BbiBog, npeAHasHauvyeHHblli A4NA NPUCOEAVHEHNS ©
0TCOEe[MHEHUS NPOBOJHUKOB ONpefeneHHoro Tuna (Hanpumep, TO/IbKO XECTKUX OAHOXW/bHbLIX WU TOMbKO XEeCTKUX
OAHOXWU/bHBIX N MHOTOXWU/IbHbIX NPOBOAHWKOB).

J.3.5 BbIBOA C 06KUMOM npoBogHuka (push-wire terminal): HeyHuBepcanbHblii BbIBOA, B KOTOPOM COEfMHEHUE
obecneynBaeTcs 06XMMOM NPOBOAHMKA (OAHOXWABHOTO WAW MHOTOXMW/IBHOTO) C MOMOLLbIO 32XKUMHbIX CPefCTB.

J.3.6 HENOATOTOBNEHHbIV NpoBoAHKK (unprepared conductor): OTpe3ok NPoOBOAA, C KOHLA KOTOPOro CHATa Ha
onpegeneHHyo ANNHY U30MAUMA ANA NOACOEAVNHEHUS K BbIBOAY.

MpumeyaHunsa

1 MpoBoAHMK, UMEIOLLMIA Takylo hopMy, KOTopas NO3BO/AET /Ierko BBOAUTL €0 B BbIBOA WM KOHL|bl XU/ KOTOPOro
CKpyYeHbl B LieNiAX YKpeniaeHus, cumtaioT HenoAroToBeHHbIM NPOBOAHNUKOM.

2 TEpPMUH «HENOArOTOB/IEHHbI NPOBOAHUK» O3HA4YaeT MPOBOAHMK, XW/bl KOTOPOro He crnasHbl WAU KOHeLl, KOTo-
poro He cHabxeH KabeflbHbIM HAKOHEYHWKOM, YLIKOM U T. N.. HO hopMa KOTOPOro M3MeHeHa A/ BCTaBKW B BbIBOJ, WUAW
XWJbl KOTOPOTO CKPyYeHbl A1 YNPOYHEHUSA KOHLA.

J.4 Knaccudmkauus

Mo paspeny 4.

J.5 XapaKkTepucTukun aBToMaTuyecknx Boikaoyarenei

Mo pa3pgeny 5.

J.6 MapknpoBka

Pa3gen 6 oononHWTbL cnegylwmnmm TpeboBaHNsaMU:

YHuBepcasibHble BbIBOJbI:

- 6e3 MapKUpoBKU.

HeyHnBepcasbHble BbIBOAbI:

- BblBOAbI, NpefHa3HauYeHHble AN XEeCTKUX OAHOXMW/bHbIX NPOBOAHMKOB, CleAyeT MapkuposaTb GykBamu «sol»;

- BbIBOAbI, NMpeJHa3Ha4YeHHble A1 XECTKNX OAHOXMW/IbHbIX U MHOTOXW/IbHbIX NMPOBOAHWKOB, CleAyeT MapKupo-
BaTb GYKBOW «r»;

- BbIBOAbI, NMpefjHa3HauyeHHble A4N1A rTM6KMX NPOBOAHWKOB, CnefyeT mMapkuposaTb OYKBOW «1».

MapkupoBky cneflyeT HaHOCUTb Ha aBTOMAaTWYeCKWil BbIK/lOYaTENb UM NPU HejocTaTtke MecTa Ha HaVMEHbLUYHO
eiNHNLLY ynakoBkn 60 MapkupoBka [O/MKHA OblTb ykasaHa B TEXHUYECKOR MHGopMauun M3rotoBUTENs.

MapkupoBka, o603HavalWwas AANHY CHATUA U30NAUMM Nnepej BBeAEeHWeM NPOBOAHMKA B BblBOA, AO/HKHA ObIThb
HaHeceHa Ha BblK/loYaTE b.
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N3roToBuUTEeNb B CBOWX Katasiorax JO/KEH MpesycMoTpeTb MH(OPMaLMio 0 MakCMMarbHOM 4Yucfie NPOBOAHWKOB,
3aXnMaeMbIX B BblBOJE.

J.7 CtaHjapTHbIe yCN0BUA 3KCnayaTauum

Mo pas3peny 7.

J.8 Tpe6oBaHUs K KOHCTPYKLUK

Mo pasgeny 8 co cnegyloWnMN U3SMEHEHUAMMN:

B 8.1.5 npumeHstoT Tonbko 8.1.5.1. 8.1.5.2, 8.1.5.3, 8.1.5.6 n 8.1.5.7.

CooTBeTCTBME yCTaHaBAMBAIOT OCMOTPOM U NMpOBeAeHUeM ucnbiTaHnii no J.9.1 n J.9.2 HacTOsILLero NpuIoXeHNs
BMecTo 9.4 n 9.5.

Kpome Toro, 4ononHuTbL cnepyownmy TpeboBaHUsAMM:

J.8.1 MpucoeanHeHne n oTCoeANHEHNE NPOBOJHUKOB

MpucoeanHeHne n oTcoeguHEHNE MPOBOLHUKOB HEOOXOAMMO BbINOHATL:

- C NOMOLLbIO WHCTPyMeHTa obLiero HasHayeHus NM6o yAo6HOro ycTpoiicTea, COCTaBMAIOLLIErO euHoe Lesnoe ¢
BbIBOAOM W NO3BOJIAIOLLETO OTKPbITh €0 B LefIiX BBEAEHUS N OTCOEANHEHNA MNPOBOJHUKOB (Hanpumep, B yHMBepCab-
HbIX BbIBOAAX);

- 4019 XeCTKUX NPOBOAHMKOB NyTeM NPOCTOro BBeAeHus. [lna oTCcoefMHEHNs NPOBOAHVMKOB MOXeT noTpe6osartbcs
MHas onepauusi, YeM NPocToe BblgepruBaHvue NPoBOAHMKA U3 BbiBOAA (Hanpumep, 06XWM MPOBOAHMKA).

YHuBepcasbHble BblBOAbI AO/DKHbI JOMNycKaTb NOACOEAMHEHNE XEeCTKUX (OAHOXMUAbHBIX U MHOTOXWU/bHBIX) U
rMB6KNX HEMOATOTOBAEHHBIX NMPOBOAHWKOB.

HeyHuBepcanbHble BbIBOAbI  [O/KHbI AOMycKaTb MNOACOeAWHEHWEe TWUMNOB MPOBOAHUKOB, YKa3aHHbIX W3roTo-
BUTENIEM.

CooTBeTCTBME NPOBEPAT OCMOTPOM U ucChbITaHuAMM no J.9.1 n J.9.2.

J.8.2 Pa3smepbl npucoeuHsAEeMbIX NMPOBOLHUKOB

Pasmepbl npucoenHsAeMbix NPOBOAHUKOB npuseAeHbl B Tabnuue J.1.

CoeAVHNTENbHYI0 CNOCOBGHOCTL BbIBOAOB MPOBEPSIOT OCMOTPOM W UCAbITaHWAMM no J.9.1 n J.9.2.

Tab6nuuya J.1 — MNpucoegnHaemble NPOBOAHVIKA

CeyeHWe U TeopeTUyecknit fuameTp NPOBOAHWUKOB

MeTpunuyeckaa cucrtema AWG
XecTkue Fmbkne XecTkne Mmékne
Coyeunne AvawveTtp CeueHune AvameTp Kanuép AvameTp Kanuép AvameTp MHOro
XUNbHbIX MPOBOA-
OgaHo- MHoro- OpHo- MHoro- HUKOB K/1acCoB
XUNbHbIE  XW/NbHble XUnb KnnbHbl € I. K. Mb>
nble*1l knacca B*'

MM2 M MM HM2 Yl MV MM MM

1.0 1.2 1,4 1.0 1.5 18 1.02 1,16 18 1.28

1.5 1.5 1.7 1.5 1.8 16 1.29 1.46 16 1.60

2.5 1.9 2,2 2.5 2.3 14 1.63 1.84 14 2.08

4.0 2.4 2,7 4.0 2.9 12 2.05 2.32 12 2.70

n fonyck anameTtpa + 5 %.
6LAonyck HanGonbLiero gnameTpa ¢ 5 % Ans No6oro U3 Tpex knaccos L K u M.

MpumeyaHune — Hambonblune AnameTpbl XECTKMX W TMOKUX MPOBOAHWKOB npuBefeHbl no Tabnuuye 1
M3K 60228A (5). a AN npoBogHUkoB B cucteme AWG — no ASTM B172-71 [6].

J.8.3 lMonepeyHble cevyeHnsa npucoeuHAeMbIX NPOBOAHUKOB
HoMuHanbHble nonepeyHble ceYeHWs NpUCOeAnHSeMbIX NMPOBOAHWKOB NpuBedeHbl B Tabnuue J.2.

Ta6nuya J2 — lNonepeyHbie CEYEHNA MeHbIX NMPOBOAHUKOB, MPUCOEAUHAEMbIX
6€3BMHTOBLIMU BbIBOAAMU

HomwunHanbHble nonepevyHble cevyeHusa npucoeaun
nsaemMmblXx NPpOBOAHWUKOB, MmI

HomuHanbHbli TOK. A

Lo 13 Bkntou. Ot 1.0 go2.5akntu.

Cs. 13 * 20 + a 150 40 »
CooTBeTCTBME NPOBEPAIT OCMOTPOM U ucChbITaHuAMM no J.9.1 n J.9.2.
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J.8.4 MpucoeanHeHne 1 oTcoeAnHEHNE NPOBOJHUKOB

BBegeHne n oTcoeAnHeHWe NPOBOAHUKOB HEOOXOAMMO BbIMOMHATL COM/TACHO WMHCTPYKLUUSAM U3roTOBMTENS.

CooTBeTCTBME NPOBEPSAIOT OCMOTPOM.

J.8.5 [ln3aiiH 1 KOHCTPYKLMSA BbIBOJOB

BbIBOAbI A0MKHbI GblTh TaK CMPOEKTUPOBAHbI N U3rOTOB/IEHbI, YTOObI:

- KaXAbli MPOBOAHWNK MPUXUMACH OTAENbHO;

- B X0fle onepauuv no npucoeanHeHnto N O0TCOENHEHNIO NMPOBOLHUKN MO NPUCOEAUHATLCA U OTCOeANHATLCA
nn6o ofHOBPEMEHHO, NGO NO OTAENbHOCTY;

- UCKIYaNoCb HenpasW/bHOe BBEfEeHNEe NPOBOAHMKOB.

Heobxoaumo obecneunBaTb HafexXHoe KpenneHue MakcuMasibHO NpeyCcMOTPEeHHOro Yncna NpoBOAHUKOB.

COoO0TBETCTBME MPOBEPSAIOT OCMOTPOM U UCMbITaHUAMKU no J.9.1 n J.9.2.

J.8.6 YCTONUMBOCTb K CTapeHuio

BbIBOAbI A0/MKHbI 6bITb YCTONUMBLI K CTApPEHMIO.

CooTBeTCTBME MPOBEPAT UCMbITaHNMEM o J.9.3.

J.9 NcnbiTaHns

Mo pasgeny 9 ¢ 3ameHoii 9.4 n 9.5 cnefyoWUMN UCMbITAHUAMU:

J.9.1 MNposepka HafeXHOCTN 6E3BUHTOBLIX BbIBOAOB

J.9.1.1 HapexHoCTb 6€3BUHIOBOI CUCTEMBI

VicnbiTaHne NpoBOAAT Ha Tpex BbiBOAAX MOJIOCOB HOBbIX 06pasLOB C MeAHbIMW MPOBOAHUKAMMN HOMUHAMbHbIX
nonepeyHbIx ceyenunii no Tabnuue J.2. Tunbl NPOBOAHUKOB — B cooTBeTCTBMK C J.8.1.

MpucoegnHeHne n nocnegywuee oTcoeAuHeHne HeO6XOANMO BbINOMHATb NATb pa3 C MPOBOLHUKOM HauMeHb-
wero guameTpa v nocnefoBaTefibHO NATb pa3 C NPOBOAHWKOM HaubofblIero guamerpa.

Kaxaplii pa3 AO/MKHbI 6bITb MCNOMb30BaHbl HOBble MPOBOAHMKW, 38 WCK/IOYEHMEM MNATON MPOBEPKM, Korga npo-
BOAHMWK. WCNO/MIb30BaHHbI 418 YeTBEPTO NpoBepku, OCTaBNsAOT Ha MecTe. Mepes BBeAeHWEM B BbIBOJ MPOBOIOKaM
MHOTOXWU/IbHbIX XXECTKNX MPOBOAHMKOB cnefdyeT npuaatb COOTBETCTBYHOLYIO hopMy, a NMPOBOIOKA TMOKUX MPOBOAHUKOB
[OJIXHbI 6bITb CKPYYEHbI A/151 YNIPOYHEHNA KOHLA.

Mpy kaxgom BBEAEHUN KOHeL, NPOBOAHMKA [0/MKEH ObiTb BCTAB/IEH B BbIBOJ HA MaKCMMasibHO BO3MOXHYIO r1you-
Hy N160 NPaBW/IbHOCTb €0 BBEAEHWUS [0/KHA ObiTb O4YEBUAHA.

Mocne kaxAoro BBefeHUs MPOBOAHVK NOBOpPa4YnBalOT BOKPYr ero NpoosibHON ocu Ha 90" Ha ypoBHe 3axaToro
yyacTKa 1 3aTeMm ero OTCOeAMHSIOT.

Mocne ucnbiTaHNA BbIBOJ, HE AO/KEH UMeTb NOBPEeXEHWA, BANAILWMNX Ha ero AasibHeliyto aKkcnayataumio.

J.9.1.2 TpoBepKa HafeXHOCTU CoefUHEHNA

Tpwn BbIBOJA NONOCOB HOBbLIX 06Pa3L0B OCHALLAIOT HOBbIMU MEAHbIMW MPOBOAHNKAMMW, CEYEHWUS KOTOPbIX yKasaHbl
B Tabnuue J.2.

Tvnbl NPOBOAHMKOB [O/KHbI coOTBETCTBOBaThL J.8.1.

Mepen BBEAEHMEM B BbIBOA NPOBOJIOKAM MHOMOXMWJ/IbHbIX XECTKUX NPOBOAHMKOB clefyeT npuaartb COOTBETCTBYIO-
wyto chopmy, a NPOBOJIOKU TMOBKMX MPOBOAHNKOB [O/DKHbI 6bITb CKPYYeHbl ANA YNPOUHEHNS KOHLLA.

MpoBOAHUK AOMKEH BXOAUTb B YHMBEPCA/bHbIA BbIBOJ, 6€3 Ype3MepHOro ycunus, a B BbIBOA C 06XXKMMOM MpoBOA-
HUKa C HEe3Ha4YUTesIbHbIM YyCU/MeM, NPUKNafbiBaeMbiM BPYUHYIO.

Mpy kaxgom BBEAEHUN KOHeL, NPOBOAHMKA [O/MKEH OblTb BCTAB/IEH B BbIBOA HA MaKCMMasibHO BO3MOXHYIO r1you-
Hy NM60 NpaBUIbLHOCTb €ro BBEAEeHUS A0/KHA OblTb OYeBMAHA.

Mocne npoBeAeHUss UCMbITAHWI HU OfHA XWia NPOBOJHUKA HE AO0/KHA BbiNacTb U3 BbiBOAA.

J.9.2 MNpoBepKa HafeXHOCTN BbIBOAOB AN NPUCOEAUHEHNS BHELHUX NPOBOAHMKOB: MeXaHuyeckas NpoYHOCTb

[na nenbiTaHua Ha HaTsXeHWe Tpu BbiBOAA MOJIOCOB HOBbIX 06pasL0B OCHALLAT HOBbIMU MPOBOAHVKAMMW TWUMOB,
MakCUMasbHbIX U MUHUMAasIbHbIX CEYEHWIA, COOTBETCTBYOLWMX Tabnuue J.2.

Mepen BBeAEHMEM B BbIBOJ, NPOBOJIOKAM MHOTOXWU/IbHbLIX XECTKUX NPOBOAHWKOB CnedyeT npuaartb COOTBETCTBYIO-
Lyt opmMy, a NpPoBOJIOKN TMOKUX NPOBOAHUKOB AO/MKHbI ObITb CKPyYeHbl 4151 YIPOUYHEHNUA KOHLLA.

3arem Kax/blii NPOBOAHVK NOABepralT TAHYLWEMY YCWUAWU, ykasaHHoMy B Tabnuue J.3, 6e3 pbiBKOB B TeYeHue
1 MWUH B HanpasfeHUN OCU NPOBOAHUKA.

Bo BpemsA ncnbiTaHnss NPOBOAHUK HE A0/KEH BbINacTb

13 BbIBOAA. Ta6nuya J.3— TAHywWwme ycunusa
J.9.3 Uuknuyeckoe ucnbiTaHne
McnbiTaHe NpoBOAAT C HOBbIMK NPOBOAHMKAMM MO- Ceuenne NpoBoAHNKa. Tarywee ycunne
MM H

nepeyHbIX ceveHuii no Tabnuue 9.

VcnbiTaHne NpoBOAAT Ha HOBbIX obpa3uax (oguH 06-
pasel, — OAWH MOJKOC), YNCO KOTOPbIX YKa3aHO HUXE CO-
rNacHO TUNY BbIBO/OB: 15 40

- YHUBepCasibHble BbIBOAb! A5 XECTKUX (0O4HO- N MHO-
TOXW/bHBIX) W TUOKUX NPOBOAHWKOB: NO Tpu o6pasua Aans
KaXabIx (BCErO WecTb 06pasLoB): 4.0 60

1.0 35

2.5 50
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- HeyHuBepcasibHble BbIBOAbl TOMIbKO AN OAHOXWU/IbHbLIX MPOBOAHWKOB: TpW 06pasua;

- HeyHuBepcasibHble BbIBOAbl A/151 XECTKUX (O4HO- N MHOTOXWU/bHbIX) MPOBOAHMKOB: MO Tpu obpasya ANA KaxAbIX
(Bcero wecTb 06pasLoB.).

MpumeyaHune — Ecnvm NpoBOAHUKN XeCTKue, cnesyeT NpUMeHATb OAHOXW/IbHbIE (€CN B KOHKPETHOW cTpaHe
He MPUMEHSAIOT O4HOXU/bHbIE NPOBOAHMKW, TOrga AonyckaeTcs NPUMEHEeHWe MHOTOXMW/bHbIX):

- HeyHuBepcasibHble BbIBOAbI TOMLKO ANA FMOKUX NPOBOAHMKOB: Tpu obpasua.

MpoBOAHMK MOMepeyHbIM cevyeHneM Mo Tabnuue 9 nocnefoBaTesibHO COEAUHAIOT, Kak NMpyW HOPMasbHON 3KChy-
aTtaumu. C KaxablM KOMMIEKTOM 13 Tpex o6pasLos, Kak nokasaHo Ha pucyHke J.1.

Ha obpasue A0MKHO 6biTb NPeayCMOTPEHO OTBEepcTue
AN U3MepeHns NajeHns HanpskeHus Ha BbiBOJe.

Mpu npoBeAeHUN ucnbiTaHUii obpasel, C NPOBOAHMKA-
MV NoMellalT B KaMepy Tensa, B KOTOpOl npeABapuTesibHO
ycTaHasnvBalwT Temnepartypy (20 + 2) 'C.

Bo usbexaHne nepemelyeHns o6pasyos [0 OKOHYaHWA
n3MepeHnsa nageHunii HanpshkeHust pekomeHayeTcs 3akpe-
nuMTb BCe nostoca Ha obLyeii onope.

B TeueHne wucnbiTaHus, 3a UCK/OYEHWEM nepuoja Ox-
naxpAeHns. B Lenb nofjaeTtcs WCNblTaTeNbHbI TOX. COOTBET-
CTBYIOLMNIA HOMWHANBHOMY TOKY BblK/louaTens.

3aTem o6pasubl nogsepraloT 192 TemnepaTypHbIM LVK-

PucyHok J.1 — Cxema coeanHeHusi o6pasLos nam. Kaxgblil LUukn ANNTEeNbHOCTbI0 OKoMo 1 4. 1 ero nposo-
AAT cnegyowmm o6pasom.

Temnepatypy Bo3gyxa B kamepe Tenna npumepHo 3a 20 MuH nosbiwatoT Ao 40 "C. VcnbiTaTenbHylo TemMnepaTypy
noAAepXuBaloT ¢ NorpewHocTblo + 5 *C npubansntensHo 10 MuH.

3atem o6pasubl noAsepraloT B TeyeHne 20 MUH eCTECTBEHHOMY OXNaxAeHUI0 A0 TemnepaTypbl okono 30 "C.
fonyckaeTca npuHyauTesnibHoe oxnaxpgeHue. VX BblgepXuBaloT Npu 3Toi Temnepartype okoso 10 MUH 1 3a 3TO Bpemsi
M3MepSAT NageHne HanpsxeHus, Npu HeobxoaMMoCTK 06pasLbl oxnaxgalT 40 TemnepaTypbl (20 = 2) "C.

MakcumanbHO AOoMyCTMMOe NafeHne HanpsXeHWs, M3MepeHHOe Ha KaXAoM BbiBOofe B kOHUe 192-ro uukna npu
HOMWHaNIbHOM TOKe, He [O/DKHO MpeBbllaTb HaUMEHbLUEro U3 ABYX 3HauyeHuii: 22,5 MB unm nonytopakparHoro 3Haue-
HWSA. NOSTlyYeHHOro nocnie 24-ro umkna.

Vi3mepeHus cnegyeT NpoBOAUTbL Kak MOXHO G/MkKe K MeCTy KOHTakTa.

Ecnun Touka n3MepeHus He coBnajaeT C TOYKOW KOHTaKTa, TO BE/IMYMHY NafleHNs HanpskeHus B npefenax 4actu
NPOBOAHUKA MEXAy TOUYKON M3MEPEHUA W TOUKOW KOHTaKTa BblYATAIOT W3 U3MEPEHHOro 3HaYeHus najeHus Hanpsxe-
HWS MCnbITyeMoro obpasua.

Temnepatypy B kamepe Temnja U3MepsioT Ha paccToOsiHUM Npu6An3nTensHo 50 MM OT MUCMbITyeMblX 06pasLoB.

Mocne aTux ucnbiTaHWii BbIBOAbI NOABEPraioT BHELWHEMY OCMOTPY HEBOOPYXEHHbIM [/1a30M (C HOpMasibHbIM 3pe-
H/EeM). MpM KOTOPOM He A0/DKHbI ObiTh BbISIBMIEHbI U3MEHEHWA, NMPENnATCTBYOWME UX fasbHelWen akcnayaTtaunm, Hanpu-
Mep TpeluHbl, gecbopMauum n T. n.

80



FOCT P 50345—2010

Bammnvaoii auacn
Cuinpakm Mmw Bmn

PucyHok J.2 — lMpumepbl 6€3BNHTOBbLIX BbIBOAOB

J.10 Bubnuorpadusa
CMm. npunoxeHune [Ob.
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MpunoxeHune K
(o6s3aTensHoe)

JononHutenbHble TpeﬁOBaHVIH K aBTOMaTn4yeCkmMm BblkKKo4HaTenaAM
C N10OCKNMNn 6bICTPOCOE,CI,VIHF|eMbIMVI BblBOAaAMU

K.1 O6nacTtb npuMeHeHus

HacTosiee npuioxeHne pacnpocTpaHseTca Ha aBTOMaTUyeckMe BblkNlOYaTenu B npegenax AeiicTBMSA pasfe-
na 1, ocHalleHHble NA0CKMMN 6bICTPOCOEANHAEMbIMI BbIBOAAMW, COCTOALWMMUN U3 LWITbIPEBOro HakoHeyHuka (cm. K.3.2)
Tunopasmepa 6.3 MM WWPKUHOK 0.8 MM 1 THE3[0BOr0 HaKOHEYHUKA U NpefHa3HaYeHHbIMU 418 NPUCOeANHEHUS 3/1eKT-
pVUYecKUX MeAHbIX MPOBOAHMKOB Ha HOMWHasIbHbIE TOKM [0 16 A BK/IIOUMTENIbHO B COOTBETCTBUM C MHCTPYKLUMUAMU U3ro-
ToBUTENSA.

MpumeuaHue — B page cTpaH (Benbrusi, dpaHums. Utanusa. Vcnauus. MopTyranus u CLUA) gonyckaetcs
NPUMEHEHNE MIOCKUX GbICTPOCOEAUHSIEMbIX BbIBOAOB Ha HOMUHA/IbHbIE TOKM A0 20 A BK/IIOUUTESLHO.

MpucoeaunHsieMble anekTpuyeckme MefHbie NPOBOAHUKM (fanee — MNPOBOAHUKM) MOTYT ObiTb TMOKMMUK C mone-
pPeuYHbIMK CeYeHUSMU [0 4 MM2 BK/IKUYMTENIBHO WAN  XKECTKUMW MHOTOXWAbHBIMKU C MOMNEepeYHbIMU CeYeHUAMU A0
2.5 mm2 BkntounTensHo (B cucteme AWG 12 un ce.).

[JlaHHoe MpunoxeHne pacnpocTpaHsAeTCa UCKIIOUYUTENbHO Ha BblK/OYATENN CO LWTbIPEBbIMU BbiBOAAMW, BbINO/-
HEHHbIMW KaK OfHO Lesioe C annapatom.

K.2 HopmaTuBHble CCbIKK

Mo pa3geny 2 co cneayowmmM AONOSTHEHUEM:

FOCT P M3K 61210—99 YcTpoiicTBa nNpucoefmHUTENbHble. 3aXUMbl N0CKUEe GbICTPOCOEAVHAEMbIE ANSA Men-
HbIX 3/1IEKTPUYECKNX NPOBOAHMKOB. TpeboBaHna 6e30nacHoOCTH

K.3 OnpegenexHuns

Mo pasgeny 3 co crnegylWwmmm AOMNOSTHEHUSAMMN:

K.3.1 nnockuit 6eicTpocoennHaemsblii BoiBog (flat quick-connect termination): dnekTpnyeckoe coefuHeHue,
cocToslee U3 LWTbIPEBOr0 U FHe340BOr0 HAaKOHEYHWKOB, COY/IEHAEMbIX U pacy/ieHseMbIX C MOMOLLbIO U 6e3 nomoLu
MHCTPYMEHTA.

K.3.2 wTbipeBoi HakoHeuyHuK (male tab): YacTb nnockoro 6biCTPOCOEANHSAEMOrO BbIBOAA, BBOAMMANA A8 cCounie-
HeHWsl B FHe3[0BOW HaKOHEUHWK.

K.3.3 rHe3poBoli HakoHeuHuk (female connector): YacTb nnockoro 6b6ICTPOCOEANHSAEMOrO BbIBOAA, B KOTOPYHO
BBOAMUTCA LUTbIPEBON HAKOHEYHUK.

K.3.4 dukcupyowmnii anemeHt (detent): Yrnybnexnue (Bblemka) UM oTBEPCTUE B LUTLIPEBOM HaKOHEYHMUKE, KOTO-
poe B3aumofeicTByeT C BbiCTynaloLeil 4acTblo rHe3[0BOT0 HaKOHEYHUKa 1 obecneynBaeT PUKCaLMIO COYNEHAEMbIX
yacTei.

K.4 Knaccudukayus

Mo pasgeny 4.

K.5 XapakTepncTukm aBToMaTnyecknx Bblkatoyatenei

Mo pasgeny 5.

K.6 MapknpoBka

Mo pasgeny 6 co cnegyloWMMN AONOSHEHUAMY MOC/E NEPEUYNCTIEHNS K).

Cnepywouias nHgopmaums, kacawLwanca rHe3foBbiXx HakoHeYHnKkoB no FOCT P M3K 61210 n Tuna npuMeHsieMbIX
NPOBOAHVKOB, AO/HKHA ObiTb NpUBEAEHA B MHCTPYKUMAX U3rOTOBUTENS:

[) HaumeHOBaHMe U3rOTOBUTENA WM TOBAPHbIA 3HAK;

T) TMn u3genvs:

) ceyeHne NPOBOAHMKOB W LIBETOBON KO W30/IMPOBAHHbIX THE3[0BbIX HAKOHEYHMKOB (CcM. Tabnuuy K.1);

0) NPMMEHEeHNe YnCTO cepebpsAHbIX UK MeAHbIX C rasibBaHNYECKUM MOKPbITUEM O/I0OBOM CM/1aBOB.

Ta6nuua K1 — LiBeToBOI1 KoA rHE340BbIX COEAMHUTENER N COOTBETCTBYIOLLUE CeYEHUS

NPOBOAHNKOB
CeyeHne MpOBOAHUKOB, MM2 LiBeToBOI1 KOA rHE3A0BbLIX COeAnHUTENe
1.0 KpacHblii
15 KpacHblii unu cuHwnii
2.5 CVHUWIA 1An XenTblid
4.0 XenTblit

K.7 CtaHfapTHble yCN0OBUSA aKcnayaTaumm
Mo paspeny 7.
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K.8 Tpe6oBaHNA K KOHCTPYKLUK

Mo pasgeny 8 co cnefywWmnMN U3MEHEHUAMU:

3amMeHuTb 8.1.3 cnegylowunm:

K.8.1 Bo3gylHble 3a30pbl M pacCTOSHUS yTeukn (CM. npunoxeHve B)

Mo 8.1.3; rHe3f0Bble HAKOHEYHUKM COUNEHSAIOTCA  CO LUTbIPEBbIMW HAKOHEYHMKAMV aBTOMATMYECKOrO BblK/OYa-
Tens.

3ameHuTb 8.1.5 cnegyowmm:

K.8.2 BblBOAbI 4151 BHELIHUX NPOBOAHUKOB

K.8.2.1 LUTbipeBble M rHe340Bble HAKOHEYHWUKN AO0/DKHbI OblTb BbIMOSIHEHBI U3 MaTepuasioB, MexaHuyeckas npou-
HOCTb. 3/1eKTpuyeckas NPoOBOAMMOCTb U KOPPO3WOHHAA CTOMKOCTb KOTOPbIX COOTBETCTBYIOT WX Ha3HauYeHuto.

MpumeyaHune — MNpumepamu Takux Matepuasios ABNAKOTCA cepeﬁpﬂHble nnn mefHble cnaaebl C rajibBaHn-
4YeCKMM MOKpbITUEM OJIOBOM.

K.8.2.2 Tunopasmep LWTbLIPEBOr0 HaKOHeYHVKa cocTasnsfeTt 6.3 MM npu TonwmuHe 0.8 MM. NPUMeEHAETCA Ha HOMMU-
HasibHble TOKM [0 16 A BKIHOUMTENIbHO.

MpumevyaHune — B page ctpaH {benbrusa. ®paHuus. Utanus, Ucnanusi. MopTyranus n CLUA) gonyckaetcs
NpUMeHEeHNe Ha HOMMHasIbHble TOKM A0 20 A BK/IOUUTESIBHO.

Pa3smepbl WTbIpeBbIX HAKOHEYHUKOB A0/DKHbI COOTBETCTBOBATL pasmMepam, ykasaHHbiM B Tabnuue K.3 n Ha pucyH-
Kax K.2—K.5. Pa3mepbl A, B. C, D. E. F, J. M, N n O aBnstTca 0653aTesibHbIMU.

Pa3mepbl cousieHAeMbIX Te3[0BblX HAKOHEYHWKOB [O/HKHbI COOTBETCTBOBATb NPUBEAEHHBIM Ha pUcyHke K.6 1 B
Tabnuue K.4.

NMpumeyaHue — GOpPMbl HEKOTOPLIX YACTEN MOTYT OT/IMYATBLCS OT MOKA3aHHbIX HA PUCYHKAX MpW yCoBUM
HEeM3MEeHHOCTU yKa3aHHbIX pPa3MepoB W COOTBETCTBUSI TPeGOBaHMAM K UCMbITAHUI, HANpUMep pudieHble UAn pasBasib-
LLlOBaHHbIe HAKOHEYHUKMU.

CooTBETCTBME MPOBEPAOT OCMOTPOM U U3MEPEHUEM.

K.8.2.3 LUTbIpeBble HaKOHEYHUKM AO/MKHbI OblTb HAAEXHO 3aKpensieHsbl.

CooTBeTCTBME MPOBEPSOT UCMbITAHNEM Ha CTOWKOCTb K MeXxaHMyeckoi Harpyske mo K.9.1.

K.9 UcnbiTaHusa

Mo nyHKTY 9 CO creayrWwumMn NsMeHeHNAMN:

3ameHuTb 9.5 cnepylowmnm:

K.9.1 CToiiKoCTb K MexaHU4eckoli Harpyske

WcnbiTaHne npoBogAaT Ha 10 BbIBOAAX Bblk/touaTeneld, yCTaAHOBMEHHbIX Kak AN HOPMasbHOW 3aKcnayartauum co
CMOHTUPOBAHHbLIMW NPOBOAHUKAMU.

YCUNnB HaxaTtus 1 3aTeM BbITATMBaKOLWME OCEBbIE YCUINA, 3HAYEHNE KOTOPbIX COOTBETCTBYET 3HAUYEHUAM, yKa3aH-
HbiM B Tabnuue K.2, npuknafbiBatoT NaaBHO TO/IbKO OA4UH pa3 K LWTbIpeBOMY BMOHTMPOBAHHOMY HaKOHEYHWKY NOAXOAs-
MM UChbITATENbHLIM YCTPONCTBOM.

He AO/MKHO 6bITb NOBPEXAEHUS, BVAIOLWLETO Ha Aaslb-
Hellylo akcnayaTauuio WTbipeBOro HakOHeYHWKa UAn Bblk-
noyartens. B KOTOPbIA 3TOT HAKOHEUYHUK BMOHTUPOBAH.

AononHutb 9.8.3:

Ta6nunuya K.2— Ycunus gns ucnbitTaHns Ha CTOWKOCTb
K MexaHu4eckoli Harpyske

Ycunune Haxatua. H BriTAarnsaouee

yeunue. H TOHKOMPOBO/IOYUHbIE TEPMOMNAPbI PacnosaralT Tak.
UTO6bI HE BIMSATL HA KOHTAKT UMM MPUCOEAUHUTENbHYIO MII0-
96 88 waab ucnbiTyemoro o6pasya. Mpumep pacnonoxeHus npu-

BeJeH Ha pucyHke K.1.

PucyHok K1 — [Mpumep pacnonoxeHus Tepmonapsl Npu U3MepeHun NpPeBbILEHWS TemnepaTypbl
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Ta6nunuya K3 — Pasmepbl WTbIPEBbIX HAKOHEYHUKOB
Pa3smepbl B MuaanmeTtpax

Homuuans Cnoco6 A B C o e F J ™M N P (e}
vblii pasmep hukcaunn MU U MUH
yrny6neHmem 1.0 — 0.84 6.40 41 2.0 12" 2,5 2.0 1.8 —

63 X 0.8 0.7 7.8 0.77 6.20 3.6 1.6 8 2.2 1.8 0.7 8.9
oTBepcTMem 1.0 — 0.84 6.40 4.7 2.0 12* — — 1.8 —

0.5 7.8 0.77 6.20 4.3 1.6 8* — — 0.7 8.9

MpumeyaHunsa
1 Pa3mepbl A — O w . Ha pucyHkax K.2—K.5.
2 [iBe cTpoku B rpache NPUBOAST MaKCUMaslbHbI 1 MUHUMAsbHbLIA pasmepbl.

BapuaHT nkooB

MpumevaHnnsn

1 Ckoc 45" He fonxeH 6blTb NPAMON NMHWENR, eCnn HaXo0AMTCA B yKasaHHbIX npegenax.

2 Pa3mep L He 3apaH v rnoxeT ObiTb YCTAHOBJIEH B 3aBUCUMOCTM OT KOHCTPYKUUK (Hanpumep, Ana dukcauun).

3 Pasmep C MOXeT onpeaenatbCca TONLMHON NPUMEHAEMOro matepuana npu ycaoBuK, Y4TO yKasaHHbIi pasmep
oTBeyaeT TpeboBaHMAM HaCTOALWEro crtaHgapra. [JonyckaeTcsa OKpyrfieHue rno npofosibHOMY Kpaw LUTEKepOB.

4 Ha pucyHke yka3aHbl pasMepbl 3/IeMEHTOB LUTEKEPOB, HO He NpuBefeHa MX KOHCTPYKLWSA.

5 Pasmep C — To/WMHa WTekepa MOXeT 6biTb MHOI 3a npefenamu pasmepos Q waun B + 1.14 mm.

6 Bce yacTy WwWTekepoB A0/DKHbI 6bITb NIOCKMMU U HE MEeTb 3ayCeHLeB WU BbICTYMNOB, 3a UCK/IOYEHMEM BbICTyna
Haj A0MYCKOM ToNWWMHbI 0.025 MM C KaxAol CTOpPOHbI B 061aCTN IMHUK ynopa, Ha paccTosHun 1.3 MM OT Hee.

PucyHok K.2 — Pa3mepb! WTbIpeBbiX KOHTAKTOB (LITEKEPOB)
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04)7Bn*1

K

Q@mrtin
[lonyck pacnonoxeHus yrny6neHwii oTHoCu- [lonyck pacnonoxeHust yrny6neHun oTHocuTe b-
Te/NbHO LeHTpasTbHbIX Oceii LTekepa 0,076 M. HO LeHTpasibHbIX oceit wrekepa 0,13 Mm
PucyHok K.3 — Pa3mepbl kpyribix yrny6ne- PucyHok K.4 — Pasmepbl NpAMOYrosibHbIX
HUli prkcaumm (cM. pucyHok K.2) pa3smepoB cukcaumm (cm. pucyHok K.2)

[lonyck pacrnosiokeHust oTBep-
CTUSI OTHOCUTE/BHO LiEHTPasIbHBIX
ocein wrekepa 0,076 mwm.

PucyHok K.5 — Pa3smepsbl
oTBEepCTUiA AnsA dumkcauum

m18mm

["a6apu T | KOHTaKTHBIX
NBaJPCLLUTX

Paswvepbl [13 1 L2 aBnstotca 06a3aTesbHbIMK

MpumeuvyaHns

1 Ana onpefeneHna pasMepoB rHe3[0BOro HakoHeyHuka pasmepsl B3 n L2 He-
06Xx0MMO cornacosaTb C pasmepaMu LWTbIPEBOrO HAKOHEYHUKA AN rapaHTumn obec-
neyeHUss HafleXXHOro COYSIEHEHNA B HaWXYALIUX YCOBMAX (& Takke pasmepbl asne-
MEHTOB hukcauuv npy Ux HaaMuum).

2 Ecnu npegycmoTpeH ynop, pasmep X onpegenser W3rotoButeNb, UCXOAA W3
obecneyeHna TpeboBaHU paboTOCNOCOBHOCTU COEAVMHEHUS.

3 THe3[0Bble HaKOHEeYHWKN AO0/KHbI UMeTb KOHCTPYKLMIO, No3BoAsoLWylo obec-
neynTb MpaBW/bHYIO huKcaLuio Npu BBEAEHWUUN LUTLIPEBOTO HakOHeYHWKa B rHes3go-
BO W UCKNIOUYNTL CO3faHne NPenAaTCTBMS OKOHLOBAHHON YacTbio MPOBOAHMKA BBe-
[EeHWI0 WTbIPEBOTO HAKOHEYHMKA B FHE3A0BOI A0 NOMHOW hukcauum CoOoTBETCTBYIO-
WMMU DUKCUPYIOLWUMU 3/1EMEHTaMMU.

4 YepTex aBnseTcs o6lweil pekomeHaaumei agna npoekTMpoBaHusa rHe3foBoro
HaKOHEYHVKa, Npu 3TOM yKas3aHHble Ha YyepTexe pa3mepbl ABAAITCA obA3aTesb-
HbIMW.

PucyHok K.6 — Pa3mepbl rHe3[0BbIX HAKOHEUYHUKOB

Tab6nuuya K4— Pa3mepbl rHe30BbIX HAKOHEYHUKOB

HakOHeYHnka MM

Pasmepb! LLTbIPEBOTO Pasmepbl rHE340BOT0 HAKOHEUHMKA, MM
S3, MakcMMaUlbHbIl L2 MakcMMasibHbIi
7.8 3.5

6.3 X 0.8

K.10 Bubnuorpacusa

CCbl/IOYHbIE JOKYMEHTbI B MPUIOXEHUN OTCYTCTBYIOT.
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MpunoxeHune L
(o6s3aTensHoe)

JononHutensHole Tpe6OBaHVIﬂ KaBTOMaTU4eCKUM BbiKno4YaTesidaM C BUHTOBbIMW BbiBO4aMU
ANA BHEWHUX HENOATOTOBJ/IEHHbLIX a/TlOMUHNEBLIX NTPOBOAHNKOB
ncanoMnHNEBbIMN BUHTOBbLIMU BbiBOAaMUN ANA MeAHbIX
nnn antoMUHNEBLIX NPOBOAHNKOB

L.1 O6nactb npUMeHeHuns

HacTosiee npuioxeHve pacnpocTpaHsieTcsl Ha aBToOMaTuMyeckue BbikloyaTenn B npegenax feicTBUs HacTosi-
lero ctaHfapTa, OCHalleHHble BMHTOBbIMW BbIBOAAMU M3 MeAM WU MeAHbIX CMaBoB, COAepXalux He MeHee 58 %
Meau (pns vyacTtell, M3roToBISEMbIX XO/TI04HbIM CNOCO60M) 1 He meHee 50 % meawn (gna YacTeit ApyToro cnocob6a nsroTos-
NEeHUs). UM U3 ApYroro Metanna Wi meTanna ¢ COOTBETCTBYIOLMM MOKPbITUEM, HE MEHEE KOPPO3MeyCTOWYMBOro, Yem
Meflb, U C HE MEHee MPUroAHbIMA MeXaHUYEeCKUMU CBONCTBAMMU, MPUMEHSIEMbIMU C HENOATOTOB/IEHHLIMU antoMUHUE-
BbIMW NPOBOAHMKAMMW, MO0 OCHALLEeHHble BUHTOBLIMU BbIBOAAMW U3 aflOMUHWEBOr0 mMatepuana Ans npucoeavHeHus
MeAHbIX UMW atOMUHUEBBLIX NPOBOAHVKOB.

B fJaHHOM NPWIOXKEHUN antOMUHWEBbLIE MPOBOAHUKN C MOKPbITUEM MeAbi0 WM HUKENEM CUYMATATCSH antoMuHue-
BbIMU.

MpunmeyvyaHune — BABCTpun. ABCTpanium n FepmaHun npuMeHeHne asloMUHNEBbLIX BUHTOBbLIX BbIBOAOB A1
npucoeuHeHNa MeAHbIX NMPOBOAHWKOB HEAONyCTUMO.

B AscTpuu. LUBeiiapun n lepmaHnn NpUMeHeHVEe BbIBOAOB TOMIbKO [A/15 a/IlOMUHNEBbLIX MPOBOAHWNKOB 3amnpeLleHo.

B VcnaHun He fONyCTUMO NPUMEHEHWEe aloMUHMEBBIX NPOBOLHUKOB B KOHLEBbIX Liensax B 6GbITOBbIX U aHanorny-
HbIX 3/1IEKTPOYCTaHOBKax, Hanpumep, ogucax, MarasuHax u T. n.

B [laHun MUHMMaNbHOE MoMnepeyHoe CevyeHne astoMUHMEBbLIX NPOBOAHUKOB cocTaBnseT 16 mMM2.

L.2 HopmaTuBHbI€ CCbINIKK

FOCT P 51701—2000 (M3K 61545—96) CoeAnHUTENbHbIE YCTPOCTBA. YCTpOCTBA AN1A NPUCOEAVHEHUS anto-
MUWHUEBbLIX NPOBOAHUKOB K 3aXxumam U3 N060ro matepnana u mMeAHbIX NPOBOAHMKOB K 3aXuMMaM U3 astoMUHUEBBIX
cnnasoB. O6uWne TpeboBaHUS N MeTOAbl UCTbITAHWNA.

L.3 OnpegenexHns

Mo pasgeny 3 co cnefyoWnMU JONONHEHUAMMN:

L.3.1 noagroToBAeHHbIi NpoBOAHKK (treated conductor): NMPOBOAHNK, C BHELLIHWUX XWJT KOTOPOrO B KOHTAKTHOW ero
YacTW CHAT OKUCHbIM Cnoi n/mnn 3anuTa ynnoTHALLWas mMacca Ana obecneyeHns xopolleii NpoBoAVMOCTY W MK Npefox-
paHeHus OT KOppPO3uu.

L.3.2 HenoAroToBneHHbIi NpoBoAHKK (untreated,'unprepared conductor): MpPoBOAHMK, C KOHLA KOTOPOro Ha on-
pefeneHHyo ANNHY CHATa M30N5uMa AN BBOAA €r0 B BbIBOA,.

NMpumeuyaHue — MNPoOBOAHUK, UMEOLWUIT Takyto (POPMY, KOTOpasi NO3BONSIET NIETKO BBOAUTL €r0 B BbIBOA W/
KOHLbI XW/T KOTOPOrO CKPy4eHbl B LeNAX YKPenaeHusi, cuutaT HEenoAroToBfeHHbIM NPOBOAHUKOM.

L.3.3 akBanaiisep (BbipaBHMBaTenb) (equalizer): YCTpoicTBO, NpYMeHsAeMoe B UCMbITaTe/IbHOM KOHType n obec-
neyuBatLiee 3KBUMOTEHLMANbHYIO W OAHOPOAHYIO NOTHOCTb TOKA B MHOTOXW/IbHOM NPOBOAHMKE 6€3 M3MeHeHus
Temnepartypbl NPOBOAHMKA.

L.3.4 KOHTPONbHbLIN npoBoaHuk (reference conductor): MpoBoAHWK GONbLIOK NPOTSHXKEHHOCTU TOrO Xe Tuna u
CeYEeHUs, 4TO U NPUCOEAVNHEHHDIV K UCMbITYEMOMY BbIBOAY, BK/OUYEHHbIN nocnefoBaTesibHO B Ty Xe uenb. OH obecneuu-
BaeT onpejenisieMylo KOHTPO/bHYl0 TemnepaTypy v Npu HEO6GXOLUMOCTU KOHTPO/IbHOE COMPOTUBIIEHME.

L.3.5 koadhdhuumeHT yctoiumocTu (S*') (stability factor S’ ): MamepeHune cTtabunbHOCTU TemnepaTypbl BbiBOAA
npy LUMKANYECKUX UCMbITAHUAX TOKOM.

L.5 XapaKkTepucTukun aBToMaTu4eckux Bolkioyatenei

Mo pasgeny 5.

L.6 MapkupoBka

Mo pasgeny 6 co cneayloLWUMN AONONHEHNAMU:

MapknpoBky, ykasaHHytlo B Tabnuue L.1. He06XOANMO HAHOCUTbL Ha aBTOMAaTUYeCKUil BblklouaTesnb Y BbIBOAOB.

WHopmaLmio, OTHOCALLYIOCS K YMCNY NPOBOAHWMKOB, 3HAYEHUSIM KPYTALLMX MOMEHTOB (EC/M OT/IMYaloTCa OT npu-
BefleHHbIX B Tabnuue 10) U ceyeHUsM NPOBOAHUKOB, HEOGXOAMMO HAHOCUTb Ha BbIK/OYATESb.

Ta6nuuya L1— MapkupoBka BbiBOAOB

Tun npucoeAuHAEMO0 MPOBOAHMKA MapknpoBka
Tonbko MepfHbli Het
TONbKO antOMUHNEBDI AL
ANIOMUHNEBBIA U MeAHbl Al/lCu
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N3roToBuTeNb B CBOUX KaTanorax JO/DKEH ykasaTb 3HauYeHus 3aTArnBalolux MOMEHTOB M Cnocobbl KpenneHus
a/lOMUHNEBBLIX NPOBOAHMNKOB.

L.7 CtaHfapTHbIE YyC/I0BUA 3KCNyaTauum

Mo pas3peny 7.

L.8 Tpe6oBaHNA K KOHCTPYKLUK

Mo pasgeny 8. 3a UCKIOUYEHNEM:

A0001HUTL 8.1.5.2:

[na npucoeAnHeHnsa anlOMUHUEBbLIX NPOBOAHUKOB BblKlOYaTe b fO/MKEH OblTb OCHALLEH BUHTOBbIMU BblIBOAAMM
ANS NpucoefvHEeHns NPOBOAHUKOB C HOMUHANbHLIMU NOMNEPEYHbIMU CeYEeHUAMU Mo Tabnuue L.2.

Ta6nunuya L2— MonepeyHble cevyeHns antoMUHUEBbLIX MPOBOAHMUKOB, NPUCOEANHAEMbIX K BUHTOBLIM BbiBOAAM

“ ,U,VIaI'IaSOH HOMUWHaNbHbIX “ ,qVIaI'IaSOH HOMUWHaNbHbIX
HoMWHanbHbIR TOK**, o HoMuHanbHbI TOK™.

A nonepeyHblX ceyeHuniiol npucoe- A nonepeyHblXx ceyeHnno, npucoe-

AVHAEMbIX MPOBOAHUKOB, MM* AVHAEMblX NPOBOAHUKOB. MM2
Ao 13 Bkntou. OTr 1.0 go 4.0 CB. 32 no 50 BKk/toY. OT 4.0 po 25.0
Cs. 13 o 16 BKntou. » 1.0 » 6.0 » 50 » 80 » * 10.0 » 35.0
» 16 » 25 » » 1,5 » 10,0 » 80 » 100 B » 16.0 u 50,0
» 25 » 32 » 2.5 » 16.0 » 100 » 125 » » 25.0 » 70.0

a| TpebyeTcsi, 4To6bl NP HOMUHAMBHBIX TOKaxX 40 50 A BK/IIOUUTE/IbHO BbIBOAbI GbI/IN paccuuTaHbl Ha 3aXWUM Kak
OZJHOMPOBOJIOUYHbIX. TaK W XECTKNX MHOTOMPOBO/IOYHbLIX NMPOBOAHUKOB; LOMYCKAETCS NPUMEHEHUE TMBKUX MPOBOAHU-
KOB. B TO Xe BpeMms fonyckaeTcsi, 4ToGbl BbIBOAbI A/151 MPOBOAHMKOB C MonepeyHbiM ceveHnem oT 1.0 go 10.0 Mm2
6b1IM paccunTaHbl Ha 3aXUM TOSIbKO OLHOMPOBO/IOYHbIX MPOBOLHUKOB.

B MakcumasibHble ceueHusi NPOBOAHMKOB Mo Tabnuue 5 yBesmueHsl B COOTBETCTBUM ¢ Tabnuueii D.2 TOCT P 51701

BbiBOAbI AN NPUCOEANHEHUA a/IlOMUHVEBbLIX NMPOBOAHWKOB W BbIBOAbI U3 a/lOMUHWUA 018 NMPUCOESUHEHNA Me[-
HbIX UK aNloMUHUEBbIX NPOBOAHUKOB AO/KHbI 06/1aAaTb COOTBETCTBYOLLE MeXaHUYeCcKoil NMPOYHOCTbIO, YTOGbLI BbiAep-
XaTb UcnblTaHWA No 9.4 ¢ NPOBOAHMKAMM, 3aTSHYTbIMW MOMEHTOM, yka3aHHbIM B Tabnuue 10 nn6o ykazaHHbIM WU3roTo-
BUTENIeM. NpUYEM 3HauYeHue, yKasaHHOe W3roTOBUTEsIeM, He [O/KHO ObiTb HMXEe yka3aHHOro B Tabnuue 10.

CooTBeTcTBME NPOBEPAOT OCMOTPOM, U3MEPEHWEM W MooYepeHbIM BBEAEHUMEM MPOBOJHMKA HAaUMEHbLIEro U
HanbonNbLUEro CeYeHUss U3 ykasaHHbIX.

8.1.5.4 TeKCT MyHKTa 3amMeHUTb CreayrLWwum:

BbIBOABI [O/IXHbI AOoNyckaTb NpUcoeAnHEHne NPoBOAHMKOB 6€3 cneunasnbHOn NoAroTOBKM.

CooTBeTCTBME MPOBEPAT OCMOTPOM U MUCNbITaHKeM no L.9.

L.9 NcnbiTanusa

Mo pasgeny 9 co cneayoLMN NU3MEHEHUAMU/LONONHEHNAMN:

[ns vcnblTaHuii B 3aBUCMMOCTM OT BMAa Matepuasna BbiBOAa W TUNA NPUCOEANHAEMbIX NPOBOAHUKOB NPUMEHSIOT
yCNOBUSI UCMbITaHW B COOTBETCTBUM € Tabnuueit L.3.

JlonoNHUTENBHO NPOBOAAT UCnbITaHue no L.9.2 Ha BbiBOAAX OTAENBbHO OT BblK/OYaTENSA.

Ta6nuuya L.3— lMepeyeHb UCMbITaHU B 3aBUCMMOCTU OT MaTepuana NpPOBOLHUKOB U BbIBOAOB

MaTtepunan BbiBOAOB MaTtepuan no 8.1.4.4** AL*>
Matepuan nposogHuka {Tab- Al Cnu Al
nuuya L.1)
Mo Ta6bnuuam L.2 n L.5 Mo Tabnuuam 51 9 Mo ta6bnuuyam L.2 n L.5
9.4 HafleXHOCTb BUHTOB Mo tabnuuam L.2 mL.5n 10 Mo tabnuuam 5. 9 n 10 Mo ta6bnuyam L.2 nL.5un 10

9.5.1 WcnbiTaHne Ha BbITA- [Mo Tabnuuam L2 n L.5un 10 Mo Tta6bnuuyam 5. 9 n 10 Mo ta6bnuuyam L.2 nL.5un 10
rmBaHves>

9.5.2 NMospexpaeHne npo- [lo tabnnyam L.2 nL.5n 10 Mo tabnvyam 5. 9 n 10 Mo ta6bnvyam L.2wn L.5n 10
BOJHUKA

9.5.3 BBegeHvie npoBogHuka Mo Ta6nuue L.4 Mo Tabnuue 12 Mo Tabnuue L.4
9.8 Mpesbiwenne Temnepa- Mo Tabnuue L.5 Mo Ta6nuue 9 Mo Tabnuue L.4
Typbl
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OkoH4yaHne Tabnmubl L.3

MaTepuan BbiBOAOB MaTtepnan no 8.1.4.4* AL*
9.9 28-cyToyHoe ucnoitaHne o Tabnuue L.5 Mo Tabnuue 9 Mo Tabnuue L.5
L.9.2 Uwuknunyeckoe ucnoita- Mo tabnuue 10 Mo Tta6bnuue 10 Mo Tabnuue 10

HUue

al CornacHo yuknam A 1 B v uncny o6pasuoB, ykasaHHbIM B npunoxenun C. [lns Bbiknovatenei, npegHasHa-
YEHHbIX 4/19 NPUCOeANHEHNA aNlOMUHNEBLIX U MEJHbIX NPOBOAHUKOB, YMAC/IO LMK/IOB UCMbITAHWA 1 06pa3LoB yasau-
BaloT (N0 O4HOMY A/ MEAHOro N OJJHOMY [i/1 a/llOMUHMEBOIO MPOBOAHUKA).

H Ansa venbitaHnit Ha BbiTArMBaHWe no 9.5.1 3HaueHne 418 NpoBoga cevyeHvem 70 MM2 — Ha pacCMOTPeHUN.

Ta6nuua L4— CedyeHne n TeOPETUUECKUI ANAMETP NPUCOELUHSAEMbIX NPOBOAHUKOB

MeTpuyeckaa cuctema AWG
Xectkne rnékune (Tonbko MepgHble) Xectkune Fnékne (Tonbko MepHble)
CeyeHue AvameTp CeueHue OuameTtp Kanuép AvameTp Kanu6p [vameTp MHOrO-
XUNbHBIX NPOBOJ
OpfHo- MHoro- OpaHo- MHoro- HWKOB Knaccos
XWUNbHbIE XUMbHbIE XNNb- XUNbHbIE 1.K,Mb
Hble*» Knacca B*»
MM MM MM HK3 MM MM MM MM
1.0 1.2 1.4 1.0 1.5 18 1.07 1.23 18 1.28
1,5 1.5 1.7 1.5 1.8 16 1.35 1.55 16 1.50
2.5 1.9 2,2 2.5 2.3° 14 1.71 1.95 14 2.08
4.0 2.4 2.7 4.0 2.9e' 12 2.15 2.45 12 2.70
6.0 2.9 3.3 4.0 2.90) 10 2.72 3.09 — —
10.0 3.7 4,2 6.0 3.9 8 3.43 3.89 10 3.36
16.0 4.6 5.3 10.0 5.1 6 4.32 4,91 8 4.32
25.0 — 6.6 16.0 6.3 4 5.45 6.18 6 5.73
35.0 — 7.9 25.0 7.8 2 6.87 7.78 4 7.25
— — — — — 1 7.72 8.85 — —
50.0 — 9.1 35,0 9.2 0 8.51 9.64 — 12.08
70.0 — 12.0 50.0 12.0 00 9.266 10.64 — —

al flonyck HOMUHanbHOro AnameTpa + 5 %.
bl lonyck Han6onbluero gunametpa + 5 % fna no6oro n3 Tpex knaccos I, Ku M.
cPa3mepbl TONbKO A8 TMOKMX NPOBOAHUKOB knacca 5 cornacHo M3K 60228A.

MpumeuyaHune — Hanbonblume anaMeTpbl XECTKAX W TUOGKUX NPOBOLHUKOB NpuBeAeHbl no Tabnuue 1
M3K 60228A. a gna npoBoAHMKoB B cucteme AWG — no ASTM B 172-71.

L.9.1 YcnoBus ucnbiTaHui
Mo 9.1, kpome TOro, YTO NapameTpbl NPUCOEAUHSEMbIX aNtOMUHMEBBLIX MPOBOJHUKOB [O/KHbI COOTBETCTBOBATb
Tabnuue L5.

Tabnmu U a L5 — I'Ionepequle cevyeHusa aslloOMUHUEBBLIX NPOBOAHUKOB COOTBETCTBEHHO HOMWHA/IbHBIM TOKamMm

CeyeHue nNpoBoAHMKA (S). MMT HomunansHeie Tokn (/,}. A Ceuenvne nposogHuka (S). uuJ  HomuHanbHbie Toku (/B). A
15 flo 6 BK/IOU. 16.0 CB. 32 po 50 Bkatou.
2.5 Ce. 6 pgo 13 Bk/iou. 25.0 » 50 » 63 »
4.0 » 13 » 20 n 35.0 m 63 mn 80 *
6.0 » 20 » 25 » 50.0 n 80 «>100 »
10.0 » 25 » 32 n 70.0 m 100 wun 125 B
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L.9.2 Uuknnyeckne ucnbliTaHUSA TOKOM

[JlaHHbIM UCNbITAHNEM NPOBEPSOT YCTONUYMBOCTL BUHTOBOrO BbiBOAA MyTEM CPaBHEHUs TEMNepaTypHOl xapakTte-
PUCTWKN C XapaKTepUCTUKON KOHTPOSIbHOTO NPOBOAHMUKA B YCNOBUAX YCKOPEHHbIX LIMKANYECKUX UCMbITaHWIA.

VcnbiTaHne NPOBOAAT HA OTAE/IbHbIX BbIBOAAX.

L.9.2.1 MoaroToBKa K MUCMbITAHWIO

McnbiTaHne NpoBOAAT Ha YeTbipex obpasuax, kaxAblii N3 KoTopbix 06pas3oBaH Mapoii BbIBOAOB W npeAcTasnsieT
yC/I0BUS €0 NpUMeHeHNs B aBTOMaTW4yeckoM BbikalouaTene (CM. NpuMepbl Ha pucyHkax L.2—L.6). BuHTOBble BbIBOAbI,
CHSITble C BbIK/IlOYATENSA, NMPUCOEAMHSAIOT K TOKONPOBOAALLMM YacTAM TaKoro Xe cevyeHus, QopMbl, MeTanna u NokpbITUs,
4YTO M CMOHTUPOBaHHbIE B Bbik/loyaTene. KpenneHne BbIBOAOB K TOKONPOBOAALLMM HYaCTAM BbINOSHAIOT TakuM xe obpa-
30M (MOMOXeHne, KPyTAWMIA MOMEHT U T. f.), Kak B Bbikaoyatene. Ecnm Bo BpeMs uUcCnbiTaHUii Ha ofHOM o6pasue
npou3oiigeT oTkas, UCNblITaHWA NPOBOAAT Ha YeTblpex AONOSHUTENbHbIX 06pasuax, 0Tka3oB 6biTb HE JO/IKHO.

L.9.2.2 VcnbiTaTeNbHOE YyCTPOINCTBO

WcnbiTaTenbHoe yCTPOWCTBO JO/KHO ObITh TakMM, Kak NokasaHO Ha pucyHke L.1.

B — ucnbiTyemblii o6pasel. 7 — Tepmousonupywuas neperopogka (4 wr.): 8 — wWKUHA: 9 — uUCNbITATENbHbI NPOBOAHMK
TN — Tepmonapa

PucyHok L.1 — WcnbiTaTeslbHOE YCTPOCTBO

MpumeyaHune — TokoNnpoBOAALLAA YACTb [MIOXET 6bITb NPUKpyyYeHa 6oATaMu, npunasHa WA npusBapeHa.
PucyHok L.2
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[MpcBogALM YacTb

PucyHok L5 PucyHok L.6

K ncnbityembim 06pa3L|,aM AO0JDKHO 6bITb npunoxeHo 90 % 3HaYeHWss MOMEHTA, yKa3aHHOro U3rotToBuTeNeM, a B

OTCYTCTBUE yKa3aHuii — BbiGpaHHOro no Taénuue 10.
VcnbiTaHne NpoBOAAT € NpoBoAHMkamMu no Taénuue L.5. [anHa ucnbiTaTebHOro NPoBOJHMKA OT TOYKM BBOAA B

o6pasel, BUHTOBOrO BbiBOJA A0 3KBanaisepa (cM. L.3.3) go/mkHa COOTBETCTBOBATb ykasaHHOW B Tabnuue L.6.

Ta6nuua L.6— [nnHa ucnbiTaTeNbHOTO NPOBOAHMKA
MUHUMaIbHAs f/IMHa

CeueHvie nNpoBoAHVKa, MM1L Pasvep nposogHuka o cucteme AWG NPOBOAHNKA. MM
o 10 BktoM. Ao 8 Bktou. 200
OT1 16.0 go 25.0 Bk/tou. OTr 6 go 3 300
» 350 u 70.0 * » 2 » 00 460

McnbiTaTenbHble NPOBOAHWUKNA COEAUHSIIOT NOCNEeA0BaTE/IbHO C KOHTPO/IbHLIM NPOBOAHUKOM TaKoro e nonepeu-

HOr0 CeyeHus.
[MHa KOHTPO/IbHOTO NPOBOAHMKA A0/MKHA COOTBETCTBOBATb NMPUGMN3UTENBHO ABOWHONM ANWHE UCNbITATENBHOMO

NPOBOAHMKA.
Kaxpablii cBOGOAHbIN KOHEL, UCMbITATENBHOTO Y KOHTPONLHOrO NPOBOAHUKOB, HE NMPUCOEAUHEHHbIA K 06pasLy
BWHTOBOrO BbIBOAA, AO/MKEH GbiThb NPUBAPEH WK MpunasH TBEPAbIM NMpUNoemM K HeGo/bLIOMY OTPe3Ky akBanalizepa u3
TOro Xe mMaTepuana, Y4To v NPOBOAHMK, U NMOMNEPEYHbIM CEYEHUEM, He Gonee ykasaHHoro B Tabnuue L.7. Bce xunbl
NPOBOAHUKA [LO/KHbI GbITb NPUBAPEHbl UKW ChasiHbl AN HAAEXHOr0 3/1EKTPUYECKOr0 COefUHEeHNs ¢ 3KBasaiizepom.

Tab6nwunya L.7— Pa3vepbl 3kBanan3epos v WWH
MakcuMmanbHoe nonepevyHo* ceyeHune, mMm*

AvanasoHbl UCNbITaTenbHbIX TOKOB. A
Al Cn
oT 0 po 50 45 45
» 51 B 125 105 85
185 155

» 126 * 225
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C cornacvs “3roToBUTENS U NPW YCNIOBUN COXPAHEHUA paboynx xapakTepucTuk AN aKBanaizepa MOXHO npume-
HATb HecBapHble COEAMHEHUS NPWXMMHOTO TUMa, BbINOJIHAEMblE C MOMOLLbI0 MHCTPYMEHTa.

PaccTosHne Mexay ucnbiTaTeNlbHbIMU U KOHTPO/IbHLIMWU NPOBOAHUKAMMW AO0/HKHO OblTb He MeHee 150 mm.

WcnbiTyeMblii o6pasel, Ao/xeH GblTb NOABELUEH B BO3AyXe B BEPTUKASIbHOM WM FOPU3OHTA/IbHOM MOIOXEHUN,
aKkBanaisep Wan WuHa [O/MKHbI NOAAEPXKNBATLCA HENPOBOAAWMMY onopamu, 4Tobbl n3bexaTb pacTaruBalwoLlei Ha-
rPy3kU Ha MPWXUMHOI BUHTOBOI y3en. Mexay NpoBOAHUKAMU AO/KHbI GbiTb YCTAHOB/EHbI TEPMOU30NNPYKXLME Nepero-
poaku WUpuHOi (25 + 5) MM 1 BbicoTol (150 + 5) MM Haj BUHTOBbIMW BbiBOAaMMU (CM. pucyHok L.1). TepmonsortupyioLime
neperopofkn He TpebyloTCA, ecin pacCTosiHne Mexgy obpasuamu coctasnsetr He MeHee 450 Mm.

O6pasubl cnegyeT pasmeliaTb Ha paccTOfHUM He MeHee 600 MM OT nona, CTeH W NOTo/Ka.

VcnbiTyemblie obpasubl cnegyeT pasMellaTb B cpefe, rge npakTuyeckun OTCYTCTBYIOT BUOpaLUs U CKBO3HAKM, Mpu
TemnepaType okpyxatwuiero sosgyxa ot 20 'C go 25 'C. C Haya/ioM MUCNbITaHUA MakcMmasibHoe 4oMnycTUMOoe WU3MeHe-
HWe npefenos AguanasoHa He [0/1KHO npesbiwaTtb + 1 "C.

L.9.2.3 N3mepeHne Temnepartypbl

Vi3mepeHnsa Temnepartypbl BbIMOMHAIT C NOMOLLbIO Tepmonap € NPoBO/IOYKaMK cevyeHnem He 6onee 0.07 mMm2
(npnbnusntensHo 30 AWG).

[lna BMHTOBBIX BbIBOLOB TepMonapa A0/KHa 6biTb pa3MellleHa Ha BUHTOBOM BblBOJE CO CTOPOHbI BBOAA NPOBOJ-
HWKa Y KOHTaKTHOW MOBEPXHOCTY.

[na KOHTPONBLHOrO NPOBOAHMKA Tepmonapbl AO/HKHbI ObiTb pasmelleHbl NocpeAnHe OT KOHLOB NMPOBOJHMKA NOfA
nsonauueii.,

PasmelleHne TepMonap He A0J/HKHO MOBPEeXAaTb BUHTOBOW BbIBOJ WAN KOHTPO/bHbLIA NPOBOAHUK.

MpnumeyaHune — BoicBepnnBaHme He60bLIOIO OTBEPCTUS U NOCNeAyOLLEE KPENeHne TepMonapbl ABAseTcs
npremsieMbiM MeTO4OM MPU YCOBUW HEU3MEHHOCTU paboumx xapakTepUCTUK W Ha/IMYUA COrlacoBaHWUs U3roTOBUTENS.

Temnepatypy cpeibl HE06X04MMO N3MepATb C NOMOLLbIO ABYX Tepmonap Takum 06pasom, 4Tobbl 4OCTUYL CpeAHe-
ro cTabubHOro nokasaHus B6/M3N UCMbITATE/IbHOTO KOHTYpa U u3bexaTb BHELWHUX BO3AelicTBuiA. Tepmonapsl JO/DKHbI
6bITb pasmelleHbl B rOPU30OHTasIbHOV MN/I0CKOCTU, Nepecekawweli o6pasubl Ha MUHUMAaSbHOM paccTosiHuM 600 mMm
OT HUX.

NMpumeyaHne — lpuemnemMmbiMm METOAOM AOCTUXEHUA CTaBUNbLHOCTU U3MEPEHWI ABNAETCA KpenneHune
Tepmonap Ha MefAHbIx onopax pa3mepoM 50 k 50 MM 1 TonAWwWHOR oT 6 Ao 10 MM.

L.9.2.4 MeToAuka uCnbITaHUA U KPUTEPUU COOTBETCTBUSA

MpunmeuvaHune — OueHka paboToCcNOCOGHOCTM OCHOBaHa Ha nMpefesibHOM MpEeBbIEHNN TeMnepaTypbl
BVHTOBOrO BbIBOAA W U3MEHEHWN TemnepaTypbl B XO[e UCMbITaHuA.

WcnbiTaTenbHblli KOHTYP AO/KeH nogBeprHyTbes 500 umknam B TeyeHne 14 nof Harpyskoii u B Teuenne 1y 6es
Harpyskm TOKOM, HauMHas CO 3HAa4yeHUs MNepemMeHHOro Toka, paBHoro 1,12 wucnbiTaTeNbHOro TOKa, YKa3aHHOro B
Tabnuue L.8. K KOHLY kaxoro nepuoga nof Harpyskoii B Te4eHne nepsbixX 24 LWKIOB TOK AO/KEH ObITb OTperymposaH
Ha noBbllleHne Temnepartypbl KOHTPONILHOIo NpoBoAHUKa Ao 75 *C.

Ta6nuya L.8— VcnbiTaTeNbHblli TOK Kak (DyHKLUS HOMUHANBHOTO TOKa

MeTpuyeckas cuctema AWG

HomuHanbHbIM Ceuenne anomuHne- NcnbiTatens HomuHanbHbI i Pasmep anwomuHune- MUcnbitatens-
To*. A Boro ”F:\AO':;A””KE" HbIll TOK. A ToK. A BOrO NPOBOAHMKA Hblii TOK. A
0£/,£ 15 2.5 26 0£/,£ 15 12 30
15 </, £ 20 4.0 35 15 </,£25 10 40
20 </, £ 25 6.0 46 25 </, £ 40 8 53
25 </,5 32 10.0 60 40 </,£50 6 69
32 </,£ 50 16.0 79 50 </,£65 4 99
50 < /, £ 65 25.0 99 65 </, £ 75 3 110
65 < /, £ 80 35.0 137 75 < /1, £ 90 2 123
80 < /,£ 100 50.0 171 90 < /, £ 100 1 152
100 < /,£ 125 70.0 190 100< /,£120 0 190

Ha 25-m uumkne mncnbitaTtesbHblli TOK J0/KEH GbiTb OTPErysiMpoBaH B NocnefHwii pas. v yCTaHOBMBLUYIOCS TeMmre-
paTypy 3anucbiBatloT B KayecTBe NepBOro U3MepeHus. Bonbliue A0 KOHLA UCNbITAHWUS PErynnpoBOK TOKa GbiTb HE JO/MKHO.
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Temnepatypy HeO6X0AMMO 3anucbiBaTb B TeYeHWe XOTA 6bl OAHOMO LMKIa Kaxaoro paboyero gHs n nocne 25. 50.
75. 100. 125. 175. 225. 275. 350. 425 1 500 umkI0B.

TemnepaTtypy HEO6XOAMMO U3MepATb B Te4YeHWe nocnefHWx 5 MUH nof Harpyskoii. B Tom cnydae, ecnm pasmep
KOMMNAeKTa ucnbiTyemMbix 06pa3uos 60 CKOPOCTb CUCTEMbl 06pPaboTkM MHOPMaLUM TakoBbl, YTO HE BCE U3MepeHus
MOryT 6bITb 3aBepLUEHbl B TeYeHNEe 5 MUH. BpeMS HaxXOXAEeHWUA Nof Harpyskol A0/HKHO OblTb MPOAIEHO A0 3aBepLUeHus
N3MepPeHUii.

Mocne nepB.bix 25 UMKNOB Bpems 6e3 Harpy3km MOXeT ObiTb COKpalleHo A0 nepuoda Ha 5 MuH 6onblie, yem
Heo6xoAuMo BceM o6pasuam BbIBOAOB AN OXNaxAeHWsa [0 TemnepaTypbl Mexzy TemnepaTtypoil cpefbl fa u Temnepa-
Typoii /a+ 5 "C B TeyeHne nepuoga 6e3 HaTpy3ku. [JNS cCOKpalleHUs BPeMeHW OTK/IOYEHUA C COrnacus M3rotoBuTens
MOXeT OblTb NMPUMEHEHO NPUHYAUTENIbHOE OXNaxaeHne. B 3TOM cnyyas NPUHYAUTENIBHOMY OXNaXEeHU0 AO/KEH ObiTb
noABEPrHyT BeCb UCMbITATENbHbI KOHTYP, U TemnepaTtypa CTpyu Bo3fyxa He [o/hkHa 6biTb HVKe TemnepaTtypbl OKpyxa-
loLero Bo3ayxa.

KoadbpuuymeHT ycToitumBoct S* ana kaxaoro m3 11 namepeHuii onpeaensoT NyTeM BbluMTaHUS OTKAOHeHus D
cpefHeit TemnepaTypbl 13 oTkIoHeHWs d 11 3HaueHuii TemnepaTypbl.

OTknoHenne Temnepatypbl d Ans 11 oTAeNbHLIX U3MEPEHUI NOoy4YaloT NyTem BblYWTaHWsA 06befUHEeHHOl Temne-
paTtypbl KOHTPO/IbHbIX NMPOBOAHWKOB M3 TemnepaTypbl 6€3BUHTOBOIO BbIBOAA.

MpumeyaHune — 3HaveHne d ByaeT NONOXKMTENbHLIM, €CNN TeMNepaTypa BUHTOBOrO BbIBOAA Bbille Temnepa-
TYpbl KOHTPO/ILHOTO NPOBOJHUKA, U OTPULATESIbHLIM, €C/N HUXE.

[na Kaxn[oro BUHTOBOTO BbIBOAA:

- NpeBbllleHne TemMmnepaTypbl He A4O/MKHO 6bITb ¢B. 110 "C;

- KO3 (pMLUMEHT yCTOWUYMBOCTM S' He AO/KeH npeBbiwatb £ 10 "C.

Mpumep pacyeTta 4719 04HOrO BUHTOBOrO BbiBOAa NpuBeAeH B Tabnuue L.9.

Ta6nuya L9 — MNpumep BbIYNCAEHNSA MO ONpeaeNieHnto OTKIoHeHns D cpefHeli Temnepatypsl

Vi3mepenns Uncrno Temnepartypa OTK/OHEHME KoadhchuumenT
TemnepaTyphbl LMKIOB BUHTOBOTO KOHTPOJILHOTO Temnepartypel ycTON4MBOCTY
BbIBOgA a. *C npoBoaHuMKa 6, *C d*a-b Sl«<# O

1 25 79 78 1 0.18

2 50 80 77 3 2.18

3 75 78 78 0 -0.82

4 100 76 77 -1 -1.82

5 125 77 77 0 -0.82

6 175 78 77 1 0.18

7 225 79 76 3 2.18

8 275 78 76 2 1.18

9 350 77 78 -1 -1.82

10 425 77 79 -2 -2.82

11 500 81 78 3 2.18

OTK/IOHEHNE cpefHelt TemnepaTypbl O = ﬁiil'iiﬁ"d"i/'lmsm'é"ﬁ'e"ﬁﬁﬁ T 0.82.
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Mpunoxexue JA
(o6s3aTenbHoE)

[JononHuTenbHble TpeboBaHUA K BbikIloYaTeNsAM AN 3alLUThbl OT CBEPXT OKOB
6bITOBOr0 M aHANIOTMYHOT O Ha3HAYEHUS, YCT aHaB/MBaeMble B CTaHAapTax
M TEeXHUYECKNX YCTIOBUSX HA U3AENNS KOHKPE T HbIX Cepuii n TUNos
M yuynThbiBaOLWMeE NOTPEOHOCTU IKOHOMUKMN CT paHbl

AA. 1 Bugabl KniMMaTU4eCcKknx ncnonHennini — no FOCT 15150.

HoMuWHanbHble 3HavyeHus knumaTunyecknx akTopos — no FOCT 15150 n FOCT 15543.1.

Buabl KTUMaTWYECKMX WCMOMHEHUA U HOMIOHANbHBIB 3HAYEHNA KAMMaTWYecknx (akTopoB AO/MKHbI ObITb yC-
TaHoB/EHbl B CTaHAapTax W TexXHUYEeCKUX YCMIOBUAX Ha BbIKOYATENN KOHKPETHbIX BUOB.

AA.2 MapknpoBka BbiknouaTeneii — no FOCT 18620 n pasgeny 6 HacTosWero cradgapTa.

[A.3 HoMuHanbHble 3HAYeHNA MexaHUYecKnx BHELUHWX Bo3aelcTByoWmnx hakTopoB — no TOCT 17516.1 u
[O/MKHbI 6bITb YCTaHOBMEHbl B CTaHgapTax 1 TEeXHUYECKNX YCMIOBUAX Ha BbIK/IOYATENN KOHKPEe THbIX BUAOB.

[A.4 B yacTu CTONKOCTM K BO3AENCTBUIO CNeunanbHbiX Cpef BblKAOYATENN [O/MKHbI COOTBETCTBOBATH
Tpeb6oBaHusm FTOCT 24682.

[A.5 TpaHcnopTupoBaHue W XpaHeHue BbikItovaTenein — no FOCT 23216.

YCnosus TPaHCNOPTUPOBAHUA U XPaHEHUSA 1 [ONYCTUMble CPOKU COXPAHAEMOCTU A0/MKHbI 6bITb yCTaHoBe-
Hbl B CTaHjapTax U TexHUYECKNX YCNOBUAX Ha aBTOMaTUYeCKe BbIK/IOYATENN KOHKPETHbIX BUOB.

[A.6 YnakoBka v BpeMeHHas NpOoTWUBOKOPPO3NOHHAA 3aWuTa A8 YC/I0BUIA TPaHCNOPTUPOBaHNA U XpaHeHns
no FOCT 23216 A0/MKHbI OblTh YCTAaHOB/EHbI B CTaHAapTax U TexXHUYECKUX YCI0BUAX Ha BbIK/IOYATENN KOHKpeT -
HbIX BWAOB.

[A.7 Buabl ncnblTaHWii aBToMaTuW4ecknx BbikntoyaTeneit — no FOCT 16504.

[na npoBepkn COOTBETCTBUS BbiKIOYaTeneli TpeboBaHNAM HACTOALWEro cTaHaapTa, a Takke cTaHjap-
TOB U TEXHUYECKUX YCNOBUIA Ha BbIK/IOYATENN KOHKPETHbIX BUAOB U3rOTOBUTENb NPOBOAUT MNpUEMO-CAaTOuUHblE,
nepuoanyeckne 1 TUNOBbIe UCMbITaHWA, a Npu NOCTaHOBKE BblkAlOUaTeNeil Ha NPON3BOACTBO — KBaNUMUKaALMOH-
Hble.

McnblTannsa Ha BO3feiicTBUe KIMMATUYECKUX, MEXAHNYECKNX BHELIHNX BO3AeiicTBYOWMX hakTopoB 1 crnewu-
aNbHbIX cpej NpoBoAAT B cooTBeTCTBUU C TOCT 16962.1, TOCT 16962.2. TOCT 24683 1 JO/MKHbI ObITb yCTaHoB/e-
Hbl B CTaHjapTax U TEeXHNYeCcKUX ycrnoBusAxX Ha aBTOoMaTUyeckne BbIK/TYaTENN KOHKPETHbIX BUJOB.

McnblTaHns TPexrioNioCHbIX U 4eT bIPeXMO/OCHbIX aBTOKpaTWYeCKNX Bbik/loYaTeneil HOMUHaNbLHOro Toka A0
63 A BK/OUMTeENbHO MO 9.8 fonyckaeTCs NPOBOANTL O4HOMA3HbLIM MepeMeHHbIM TOKOM Npu nocneoBaTe/lbHOM
COefJMHEeHNN MOJIIOCOB, ANS BbIKNOYaTeNeil HOMWHANbLHOrO ToKa CcBbille 63 A — c cornacus u3roToeuTens.

[A.8 FapaHTun n3rotosuTens

N3roToBuTenb rapaHTupyeT COOTBeTCTBMUE BblkloyaTeneh TpeboBaHNsAM HacToOsAWEro craHgapTa
npu cobnaeHnn ycnosuii akcnayaTauun, TPaHCnopTUPOBaHNA U XpaHeHWUs, YCT aHOBIEHHbIX HACMOAWMUM CTaH-
fapToMm.

[3paHTWIiHBIB CPOKM [O/MKHbI O6bITh YCTAHOBMNEHbl B CTaHfapTax U TEXHUYECKNX YCNOBMAX HA BbIKIOYaTENn
KOHKPEeTHbIX BUJO0B.
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Mpunoxexue 16
(o6s3aTensHoe)

Tpe6OBava I'IO)KapHOVI 6e30MacHOCTV K aBTOMaTNYECKUM BbIKHDYaATeNsAM
ANA 3allnTbl OT CBEPXTOKOB 6bITOBOFO M aHANOMMYHOTO Ha3HaYeHns

B HacTosALEM NPUIOXEHNN U3N0XKeHbl TpeboBaHNA NoXapHoii 6e30MacHOCTMW K aBTOMaTWUYECKUM Bblk/loua-
Tenam gns 3aWuTbl OT CBEPXTOKOB 6bITOBOrO M aHa/norMYyHOro HasHayeHus (ganee — BblKIOYATENMN), [N1aBHblE
KOHTaKTbl KOTOpPbIX NpejHa3HavyeHbl AN KOMMyTauuun Lenei Hanpsxenvem fo 1000 B nepemeHHoro uau 1500 B
NOCTOSHHOIO TOKa B COOTBEeTCTBUM ¢ defepanbHbiM 3aKOHOM «TEXHUYECKUIA pernameHT o TpeboBaHMsX noxap-
HOli 6e30MacHOCTU». U MeTOofAbl UCMbITaHWA.

[OB.1Tpe6oBaHus noxapHoi 6e3onacHoCT U:

[B6.1.1 Tpe6oBaHMA K 31€KTPON3ONALNOHHBIM N KOHCT PYKLWOHHBIM NNacTYeckum maTepuanam

[AB.1.1.1 YacTwu BblkNOYaTENEN, BbINOMHEHHbIE U3 MOMIMMEPHbLIX MaTEPUANOB, LO/MKHbI GbITh CTOWKAMU K
nnameHn ropenkun byHseHa no [b6.2.2.3. YacTu BbikiovaTenen, nogaepxnsarline KOHTakTHble COeAuHeHUs,
LO/MKHbI 6bITb BbINOMHEHbI U3 MaTepunana knacca FV(nB)0. ocTanbHble YacTW — U3 NOMMMEPHbIX MaTepunanos
knacca FV(nB)1 no FOCT 28779.

[B.1.1.2 YacTu BblkNOYaTENEN, BbINOMIHEHHbIE U3 MOMIMMEPHbLIX MaTEPUANOB, LO/MKHbI GblTh CTOWKAMU K
BO3JENCTBNIO HaKaNeHHbIX 31eMEeHTOB (HarpeToi MPOBOIOKM).

MNpoBsepky nposoasT no [b6.2.2.4.

AB.1.1.3 YacTu, yaepxusalwolme B 3afaHHOM NOMOXEHUN NPOBOAHUKN TOKa, HaXOAALMECA NoA HanpsxeHnem,
[O/DKHBI 6bITb BbINOSIHEHbI M3 MaTepuanos, CTOWKNX K 06pa3oBaHMio TOKONPOBOASLLMX MOCTUKOB NPU UCNbITaHUn
Hanps>XeHnem UCXO0As W3 YCNI0BUIA 3KCMNyaTalunn, yka3aHHbIX B TEeXHUYECKUX YCNOBUAX KaTanoxHon u (unm) uudop-
MaLVOHHOW AOKYMeHTauun U3roToBUTeNss Ha KOHKpeTHble TuMbl BbliklouaTenei.

NMpumeyvyaHune — [1ns uenei HacTOALWEr0 NPUMEYAHNS HOPMasbHbIMW YCNOBUSMU 3KCMyaTauum cumTanT-
CA yC/I0BUA, Bbi3blBalOLMe CTeNeHb 3arpasHerdns 1un 2 no knaccudpukayum FOCT P 50030.1. nognyHKT 6.1.3.2. xecT-
KUMW YCNOBUAMU — CTEMNEeHb 3arpsAsHeHns 3. CBepXXeCTKUMU YCNOBUAMU — CTeneHb 3arpasHeHus 4.

Mposepky nposogaT no Ab6.2.2.5.

AB. 1.2 Tpe6oBaHNs N0 BblJePXNBAHNIO MPEBbILUEHNA HOMUHA/IbHOTO T OKa

Mpy 2.55-KpaTHOM NpeBbILEHNN 3HAYEHUS HOMUHA/IBHOTO TOKa BpeMs cpabaTbiBaHUA BblkalouaTenen [onx-
HO COOTBETCTBOBATb €ro BPeMA-TOKOBOI xapakTepucTuke. ®yHKLMOHANbHbIE (3alUUTHbIE) XapakTepucTuku
BblK/lo4aTenell AOMKHbI COOTBETCTBOBATb TpeboBaHWAM, W3/MI0XKEHHbIM B HAcToOsWeEM cTaHaapTe.

MpoBepky nposogaT no A6.2.2.1

[B6.1.3 Tpe6oBaHnsa no npefoTBpaLLeHN0 BOSHUKHOBEHNA 3aropaHna Npu KOMMy T auny TOKOB KOPOT KO0
3amMblKaHuA

Mpn KOMMyTauMn TOKOB KOPOTKOrO 3amblKaHUA BblKNOYaTENb HE [O/KEH Bbl3biBATb M PacnpocTpPaHATb
ropeHus.

Mocne KOMMyTauuu BblAeNsAoLWMECca U3 BblkloyaTeNa rasbl He A0/KHbI ropeTb 6onee 30 C. MpU 3TOM BbICO-
Ta nnameHu He Ao/hkHa 6bITb 60nee 50 Mm.

BbineTarwuwme U3 BbiKIOYaTENA NPU KOMMYTaLWUWU packaneHHble YacTuubl He JO/DKHbI NoAXWUraThb pacnoso-
XEHHYI0 HVXXe Bblk/louyaTens Ha paccTosHmn 300 mm bymary.

Mposepky nposogaT no Ab6.2.2.2.

AB.2 MeToabl ucnbl TaHuii

AB.2.1 O6wue TpeboBaHUA N yCNOBUA UCMbIT aHnii

AB.2.1.1 lMepeyeHb HEOOXOAMMbIX UCNbITaHW Ha FOXapHyl 6e3onacHocTb npueefeH B Tabnuue A6. 1

Ta6nunuya Ab. 1

Homep nyHkTa
Bwvg, ncnbiTanus

MeTog
TpeGosarive necnbITaHns
McnblTaHne Ha CTOWKOCTb K BO3AEeNCTBUIO NaMeHn ropenkun byHseHa Ab6.1.1.1 06.2.2.3
yacTeli MmaTepnanos BbliknloyaTenei
McnbiTaHne K BO3eNCTBUIO HaKaneHHbIX 31eMeHTOoB (HarpeToli NnpoBo- Ab.1.1.2 06.2.2.4
NIOKM) yacTell BbikNtoyaTeNel
McnblTaHne Ha o6pa3oBaHWe TOKOMPOBOAALMX MOCTUKOB YacTel ma- Ab61.1.3 Ab6.2.2.5

Tepunanos BblK/lOYaTenen
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OkoHuaHue Tabnuubl 46. 1

Houep nyHkTa
Bug vcnbiTaHus

MeTog
TpeGosatme UCnbITaHns
VicnbiTaHne Npu BennYMHe TOKa, paBHOW 2.55-KpaTHOMY 3HAYEHMWIO HO- Ab. 1.2 Ab.2.2.1
MUHaNbHOTO TOKa BblkntoyaTenel
licnbiTaHme Ha OTCYTCTBUE 3aropaHus Npu KOMMyTauuy Toka KopoT- Ab6.1.3 n6.2.2.2
KOFO 3aMblKaHuW (MpyU UCAbITaHWN Ha KOMMY T auuoHHY0 cnocobHocTb. /¢p
nJJ

[B6.2.1.2 O6pasel, BbikO4YaTENSA, NPEAbABNEHHbIA HA UCMbITaHne, AO/HKEH NPeACcTaBNATb CO60l 3aKOHUYEH-
Hoe n3genue (FOTOBYW MPOAYKLUMIO). EFro KOHCTPYKUMSA, MaTepuan v TEeXHONOrna U3roToBAEeHNA AO/MKHbI 6bIThb
TakuMu Xe. Kak y u3fenus, nocTasasemMoro norpebuTenio.

[6.2.1.3 Ha ncnbiTaHve NnpeicTaBnaloT He MeHee Tpex 06pasLoB BbiKAlUYaTene kaxgon mogudukaymn.
Mpn oTAnYMmM BbikNOYaTeNell TONbKO MO HOMWHANBHOMY TOKY [AONYyCKaBnKs NpeicTaBnsTh Ha UCMblITaHwe 06-
pasubl 13 MOMHOrO pAja U3Aennii ¢ MUHUMabHbIM U MaKCUMasbHbIM 3HAYEHUAMU HOMWUHANbHbIX T OKOB.

AB.2.1.4 VcnbiTaHne NpoBoAAT, ycTaHoBMB obpasel, B paboyem NONoOXeHUU, npegycMoTPEHHOM UHCTPYKLM-
el No rMHTaxy. B KOTOPOM OXuaaeTcs Hanbonblnii Harpes U3genus.

BblknouaTeNb 3aKpennsioT B COOTBETCTBUM C NIOXHUYECKOW AOKYMEHTauunei.

WcnblTanna Ha cooTBeTcTBMe TpebosaHuam A6.1.1.1—/16.1.1.3 gonyckaeTcA NpoBognTb Ha obpasuax ma-
TepuanoB COOTBETCTBYWOLWEN YyacTwn BblKIOYaTENS.

[6.2.1.5 inA BblkNtouyaTeneil, TNELWMX HECKO/IbKO 3HaYeHUIi yCTaBoK TOKa, UCNblTaHWa NPOBOAAT ANA MUHU-
MafbHOr0 U MaKCUMaNbHOTO 3HAYEHWiA.

[B6.2.1.6 VicnbiTaHme NpoBoAsT Npu TemnepaType okpyxawlLiei cpegbl oT 20 "C go 25 "C.

0B6.2.1.7 3k4epuTBAbHbIE NPUOOPbLI, UCNONb3yeMble B UCMbITAHUAX, CrieAyeT BbIGUpaThb C Y4ETOM YKa3aHHbIX
OTKNOHEHWN n3WpsiemMblX napameTpoB.

[6.2.1.8 VicnblTaHus BbikIoYaTeNell NpoBoAAT B ABa aTana:

06.2.1.8.1 3Tan 1— ucnblTaHue BbikNYaTened Ha:

- Harpes:

- 3aWUTy OT CBEpXToOoKa:

- YCTOWYMBOCTb K 3aropaHuio N pacnpoonpaHBHUIO OFHS NpW KOPOTKOM 3aMblKaHWU.

Ab5.2.1.8.2 OTan 2 — ucnblTaHne 3/71eKTPOU30/IALNOHHBIX U KOHCT PYKLMNOHHbIX MaTepuasnos:

- nlaMeHeMm ropesiku byHseHa:

- HarpeToll NPOBOMOKOIA:

- Ha CTONKOCTb K 06pa3oBaHUio T OKOBEAYLNX MOCTUKOB.

AB.2.2 MpoBegeHne NCnbl T aHunii

[06.2.2.1 VicnbiTaHne Npu BeNWYNHE TOKA, paBHON 2.55-KpaTHOMY 3HAYEHUID HOMWHAILHOTO TOKa Bbik/ova-
Tenei

VcnbiTaHne nposogaT no 9.10.1.2 HacToAWeEro craHjapTa Co Cnefylowmnm JONoNHEHNEM:

PesynbTaT cuMTaloT MNOMOXUTENbHLIM, €C/IN B NpoLecce WUCMbITaHusa Npyu AaHHOM 3HaYeHUN TOoKa NPou3oLl-
no cpabaTbiBaHWe BbIK/OYATENSA, HE MPOU3OLLAN U3MEHEHUS. YXYALLAlOLMe IKCNyaTaluoHHble CBOWCTBA BbIK/O-
yaTena. a 3HaueHme TemnepaTypbl HA Hapy>XHON NMOBEPXHOCTW 3N1EKTPOU30NALMOHHbIX MaTepnanos, NoAAepPXu-
BaloLLMX BbIBOfbI, HE npeBbiwano 140 "C.

[6.2.2.2 VicnblTaHne Ha YCTOWYNBOCTb K 3aropaHuio U pacnpocTpaHeHWo OrHS Npu KOPOTKOM 3aMblkaHUW
(NpU “CNbITaHWM Ha KOMMYTauWOHHY CnocobHocTb /Gu

McnbiTanma nposodsaT no 9.12.11.4.2 n 9.12.11.4.3 HacToOSWEro craHjgapTa co clefyllWmnm LONoNHEHNEM:

[Nns oueHKN BO3KIOXHOCTW pacnpocTpaHeHWs ropeHuns, HanpvMmep, nyTem oTAeneHns oT obpasua ropsawmx
UMW packaneHHblX YacTwul, BCnejCcTBMe KOMMY TalMoHHbIX NPOLECccoB BHU3Y Ha paccTosaHuu (300 + 5) MM pa3mella-
10T NANTY U3 COCHOBOW AOCKM T ONLWMUHOW 0K0M0 10 MM. NOKPbITYIO OAHWUM C/I0EM NANUPOCHON Gymaru nA1oTHOCTbIO
oT 12 go 30 r/m2.

Mpn Heo6XxoANUMOCT M B [OCKE BbIMNONHAT Nasbl AN OTBEPCTUSA 419 NPOBOLHVKOB.

BbiknouaTens cunTawT oTBevawwWwmum TpeboBaHUSAM MoXapHoi 6e3onacHocTU, ecnu ropeHve obpasuya
npekpaujaeTcsa B TeyeHne 30 €. a Takke OTCYyTCTBYeT 3aropaHve nanupocHoii 6ymarn, a gnameTp naTeH o6yr-
NINBaHNA COCHOBOI AOCKM He npeBblliaeT 0.8 mMm.

[6.2.2.3 VicnbiTaHWe Ha CTOWKOCTb K BO3AEWCTBUIO NaMeHN ropesiku byHseHa yacTeli MaTepuanos BbIK/O-
yaTenei

MeToganka NnpoBeAeHnsa ucnbiTaHna — B cooTBBNKTBUKM ¢ TOCT 28779 (meTog FV(nB)).

McnblTanne NpoBoASAT Ha BbikalouaTene unu obpasue mMaTepuana, U3 KOTOPOro U3roTOBMEH BbikIYaTeNb.
TonwuHa o6pasuya Ao/mkKHa 6blTb He 60nee TOMLWMHbI 3N1EKTPON30NALMOHHON feTanu BbikYaTenNs.
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O6pasel, cuMTalwT BblAEPXaBLWUM WUCMbITaHNe, ecnn AN HapyXHbIX YacTel U3 HemeTanInyecknx maTepua-
NI0B. ANS vacTel n3genus, yaepxunsawLlyx TOKOBBAYLIME YacTy WU NOALEPXKMBAIOLLUX COeAVHEHUS B Oonpefe/ieHHOM
NnonoXeHnn, maTepnan cooTeBeTCcTByeT knaccy FV(nB)0. a agna gpyrux yacTeil U3 HemeTannnMyecknx marepua-
nos — knaccy FV((1B)1.

[6.2.2.4 VicnbiTaHne K BO3AeNCTBNIO HaKaneHHbIX 3/IeMeHTOB (packa/leHHOl NPOBOMIOKN) YacTeil BbiKoYa-
Tenei

CnoiikocTb NPOTUB @aHOMa/IbHOrO Harpeea M OrHA (MCMblTaHne packaneHHoV NPoBOJOKOI) nposogaT no 9.15
HacToslWero cradHgapTa.

[6.2.2.5 VicnbiTanne Ha obpa3oBaHne TOKOMPOBOAALLMX MOCTWKOB yacTell MaTepuanos BbikiovaTenei

MeTofunka nposefeHns UcnbiTaHma — B cooTBeTCcTBUN ¢ FOCT 27473. HanpseHne, npu KOTOPOM UCMbIT bl-
BalT W30/MALMOHHbIE MaTepuansl, BblbupaloT B cooTBeTcTBUM ¢ TOCT P M3K 335-1 ucxofsa u3 ycnosuii akcnnya-
Tauun (HopmasbHble, XXeCTKUE UMW CBEPXXKECTKNE), yYKaszaHHbIX B TeXHUYECKUX YC/TOBUAX WUAN KaTasnoxXHol A0oKy-
MeHTauun Ha KOHKpeTHble TUMbl BblKIOYaTenei.

[B5.3 OueHka pe3ynbTaTOB UCNbITaHuii

BbiknoyaTenm cooTBeTCTBYWT TpeboBaHWAM MOXapHO 6e30nacHOCTM, ecnn pe3ynbTaTbl UCNbITaHWii
nNpoAyKUun yaoBNe TBOPAT TpPeboBaHUAM HACTOSALWEro NpuaoXKeHus. PesynbTaThl UCMbITaHWii BKIYalT B Npo-
TOKON UCMbITaHWii Ha COOTBETCTBMUE HACTOALWEMY cTaHgapTy uanm o@opMAAT OT/Ae/bHbIM NPOTOKO/IOM.
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MpunoxeHue 1B
(o6s3aTensHoe)

Tpe6OBava K BblKAw4aTeNndam, ocCHalw,eHbiIM He3aBUCUMbIM
pacuenunTenem nammoaynem AUNCTaHUMOHHOIO OTKNKYEHUA

B HacToOsiLEeM NPUIOXEHUN U3N0XKEHbI TPe6oBaHUs K BbIK/KOYATENAM, OCHALLEHHbIM He3aBUCUMbIM pacLenu-
Tenem uan mogynem ANCTAHLMOHHOIO OTK/OYeHNA (fanee — He3aBUCUMble pacuenuTenn).

3Tu Tpe6GoBaHUS SBNSOTCA LONOSHUTENbHBIMU OTHOCUTENbHO TpeboBaHnii MexayHapogHoro cTaHaap-
Ta M3K 60898-1 n npuBeaeHbl 4151 yyeTa JONOMHUTENbHbIX (DYHKLMOHANbHbIX BO3MOXHOCT el BblkNoyaTenei B
yacTun obecneyeHns UCTaAHLUMOHHOIO OTK/IOYEHNA NPU NCMNOb30BAHUN B CUCTEMax MNOXapHOl aBToOMaTUKN U
APYTMX aHanornyHblx cMCTeMax aBToMaTWNYeCKOro ynpaBieHna anekTponuTaHua noTpebuTeneil.

OCHOBHle 4acTb HacToOAWEro craHgapTa NpUMeHAT BO BCEX OTHOWEHUAX K BblK/IKoYaTeENNAaM, OXBaTbiBae-
MbIM AaHHbIM NPUI0XEHNEM.

AB.1 O6wue nonoxeHns

OCHOBHYI0 4YacTb HacTOsLWEro cTaHjapTa NPYMEHSAI0T BO BCEX OTHOLIEHUAX K YyCTpoiicTBaM, OXBaThbliBae-
MbIM HaCTOSALLUM NPUNOXKEHNEM, €C/IN HE YKa3aHO MHOe.

AB.11 O6nacTb NpMMeHeHuns

Tpe60oBaHUsi HACT OALLETO MPUNOXEHUS PACNPOCTPaHA TCA Ha BblK/lOYaTENN, UMeKLL e He3aBUCHMbIl pac-
uenuTenb UIN NMeloLne aBTOHOMHBIN iMAYb AUCTaHLMOHHOIO OTK/OYEHUs (He3aBUCUMBbINA pacuenuTens), npeg-

Ha3Ha4YeHHbI ANA c60pKM C BblKIOYaTeENeM U3roTOBUTENEM UM NOTpebuTeneMm Ha mecTe 3KcnayaTauum co-
rNacHO UHCTPYKUUAM NU3roToBuTeENA.

[B.3 Onpegenexuns
Mo pasgeny 3 co cnepyoWUMN U3MEHEHNSMU/AONONHEHNAMU:
[ononHnTb pasfen 3 HACTOSLWEro cTaHfapTa cnefyllWwum onpejeneHnem:

3.3.24 He3aBUCUMBbII pacuenuTenb: PacuennTens, BO36yX4aemblii UICTOUYHUKOM HaNpsXeHUs.
IM3K 60050 (441-16-41)]

NMpumeyaHUne — VNCTOYHUK HANPSKEHNSA MOXET GblTb HE3ABUCUMMbIM O T HaNpPsHXKeHWsi B FNaBHOM LEenu.

3.3.25 MoAynb AUCTAHUMOHHOIO OTKNUYEHUA: He3aBUCUMbI/ pacLuennTeNb, BbINOMIHEHHbIN B BUAE 0T AENb-

HOro moayns, Hpe,ﬂ.HaBHa‘{eHHblf/’I Aans CGODKVI C BblKNlOYaTeE/NleM Ha MecTe aKcnnyaTaynn cornacHo MHCTPyKuuam
n3roToBnTeENA.

ABA Knaccudpukauus

Mo paspeny 4 co cnegywmmMm M3mMeHeHNAMu/AoNONHEHNAMN:

[ononHnTb pasfen 4 HacTOoAWEro cTaHjapTa Cnefylouuv:

4.7 Tun He3aBMCMMOroO pacuenuTena (npu Hanuuun) (cm. 3.3.24 n 3.3.25):

- BCTPOEHHbII:
- B BUJe 0T 4e/IbHOro MOAyNs.

[B.5 XapakTepucTunkn aBToMaTMNYEeCKNX BbikntoyaTenei

Mo pa3peny 5 co cnefylWmMmM N3MEHEHUAMN/LONONHEHNAMU:

[ononunTb pasgen 5. nyHKT 5.1. HacToAWEro craHjapTa cnefywmnm:

- 3HayeHMe HOMMHaNbHOro paboyero Hanmps>KeHWsa He3aBUCUMOro pacuenuTens.

BBecTU NyHKT:

5.2.5 HomnHanbHoe paboyee HanpshkeHue HesaBucumoro pacuennTensa (UJ

HomuHanbHoe paboyee HanpseHue (fanee — HOMWHA/IbHOE HaMNpPsXXeHWe) He3aBUCMMOro pacuenuTens —
yCTaHOB/IEHHOE N3rOTOBUTENEM 3HAUYEHUEe HanpsHKeHus, Mpu KOTOPOM onpejesnieHa paboToCcnoco6HOCTb pacue-
nmTens.

5.3 CTaHgapTHble U NPeANoYTUTEe/IbHble 3HaYeHnA

[0NONHUT b NYHKT OM:

5.3.7 CTaHfapTHble 3HAYeHUA HOMUHAaNbLHOFO paboyero HanpsYKeHUs He3aBWCUMOrO pacuennTens:

- NOCTOsIHHOro Toka — 12, 24. 36. 48. 110. 220 B.

- NepeMeHHoro Toka yacToTbl 50. 60 N'y— 12. 24. 36. 48. 110. 120. 220. 230. 380. 400 B:

- nepeMeHHoro Toka 220 B yacToThbl 50. 60 'Y cneunanbHOro UCMOMHEHUA A1 CUCTEM ynpaBieHUs noxap-
HOli aBTOMaTWUKOW 1 noxapoTyweHuem (MA).

- NOCTOAHHOIO TOoKa 9—24 B cneunanbHOro UCMONHEHUS ANA NPUMEHEHNA B CUCTEMax TefleMexaHukn (pac-
yenuTens Tuna 4y).

MpumeyvyaHune — JlonyckaloTca NoO cornacosaHuio ¢ n0Tpe6MTeneM MHble 3Ha4YeHna HanpsaXXeHua.
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[1B.6 MapkupoBka n gpyras nicopmauma o6 nsgenuu
Mo pasgeny 6 co cneAylLWUMN U3MEHEHUAMU/AONONHEHNAMN:
BeecTu nepeuncneHuns:
I) HOMUHanbHOe HanpsixeHne HesaBucumee pacuenuTens Uc c CUMBONOM pofa ToKa W JONOMHUTENbHO
o6o3HaveHnem A ana pacuenuTeneli cneunanbHOro ncnonHenns, Hanpumep Ue - 220 B MA:
T) 0603HaYeHUss BbIBOAOB Lenu He3aBucumoro pacuenuTena C, un C2:
n) rpachuyeckoe n3obpaxeHne LENU He3aBUCUMOro pacuennTens (MpM Heo6XoAUMOCTM), Hanpumep:

1 C,

B3ameH nepsoro a63saua pasgena U3noxuTb TeKCT B cnefylolieil pegakuuu:

MapkupoBka no nepeuncnenunio d) go/mkHa 6bITb BUAMMON NOCAe yCTaHOBKM BblkavaTenNs.

MapKMpoBKY N0 NepeuyncrneHnio T) HAHOCAT B palioHe COOTBETCTBYIOLLNX BbIBOLOB.

Ecnun rabapnTbl BbikOYaTeNA He NO3BOMAIOT HAHeCTW Ha annapaT BCe yKa3aHHble Bbllle AaHHble, TO Map-
KMpOBKa Mo nepeuyncneHusim a). b). c), e), N, h). i), j), 1), m) 1 n) moxeT 6bITb HaHeceHa Ha 60koBOIi unu 3agHen
NOBEPXHOCTMW BbIK/OYATENA.

VMHpopwums no nepeuncneHmsam I). T) n n) AN He3aBUCUMbIX paclennTenei B Buge OTAENbHOIO MoAyns
[0/KHa 6bITh pasmelleHa Ha Mogyne.

VHhopmaums no nepeyncrieHnto ) MoxeT OblTb pa3MellleHa Ha BHYTPEHHEN NOBEPXHOCTHU NGO KPbILWKHY,
KOTOpyto criegyeT CHAMaTb ANA NPUCOeANHEHUA NOABOAALLMX NPOBOAOB, HO HE AO/MKHA 6blTb HaHeceHa Ha Tabnny-
Ky MnojBelunBaemMyio Ha BblKuYaTeNb.

VHdopmauna no ocTasnbHbIM NyHKTaM A0/KHa ObITb NpuBefeHa B JOKYMEHTaUUW U KaTanorax M3roTosu-
Tens.

[lonoNHMTb B KOHUeE pasfena:

N3roToBuTeNb NPpeanoyTUTEeNbHO [O/MKEH yKa3aThb B KaTanoXHON W WHOW WHPOPMALMOHHOW AOKYMEHT a-
LW faHHble N XapakTepucTUKN cpabaTbiBaHUA He3aBUCUMbIX paclienuTeneii Npy HOMUHANbHBIX PabCHUX Hanpsxe-
HUAX: HOMWHa/IbHYI0 MOWHOCTL B BT wunm BA unu 3HayeHne Toka B Lenu pacuenuTena B A. npeaesnibHoe Bpems
cpabaTblBaHUS B C. 3HAYEHUS COMPOTMBAEHUS 0OMOTKM pacuenuTens B Om.

MapkupoBka He3aBUCUMOro pacuenuTens Tuna Y — B coorBeTcTBUM ¢ A6 TOCT P 51327.1.

AB.7 CTaHaapTHble YCNOBUA 3KCniyaTauum

Mo pasgeny 7 co cnefyowmmm n3meHeHAMu/AoNoNHEHNAMN:

MyHKT 7.4 N3N0XUTb B CreayloLlei pegakunm:

7.4 Ycnosusi MOHT axa

MoHTax BblknoyaTenei u mogynei AUCTAHLMOHHOIO OTK/IOYEHNA Heo6Xx04MMO NPOM3BOAMTbL B COOTBET-
CTBUN C UHCTPYKUUAMU U3TOTOBUTENSA.

KpenneHune moaynei guCTaHUMOHHOrO OTKIOYEHUS K BblKlOYaTeNnaM Heo6xo4MMO NPOu3BOANT b TO/bKO
KpPenexHbIMU 31eMeHTaMmn, NPUNOXEHHbIMY B KOMMIEKTE C MOAYIAMU.

[B.8 Tpe6oBaHMA K KOHCT pyKLMn npaboTocnocobHocTH

Mo pasgeny 8 co crnefyWMMN N3MEHEHUAMU/LONONHEHNAMU:

[ononHnTb NOoANYyHKT 8.1.2:

B KOHCTPYKLUN HE3ABUCUMOFO pacuenMTens Ao/HKeH OblTb HOPMasbHO 3aMKHYThii KOHTakT, obecneynBato-
Wunit paspbiB LEenn 0fHOBPEMEHHO C OTK/YEHNEM FNaBHbIX KOHTaK/oB.

[ononHnTb noAnyHKT 8.1.3 HWKe Tabnuubl 4 TeKCTOoM:

Bo3fylHble 3a30pbl M PACCTOAHUA YT eUKkn ANA Lenu He3aBuCcuMOro pacuenuTens — B COOTBETCTBUM C
FOCT P 50030.5.1.

Tpe6oBaHUs K KOHCT PYKLUM He3aBUCUMbIX pacuenuTeneid Tunaly — B coorBeTcTBUM c4r.8 TOCT P 51327.1.

MoanyHKT 8.1.5.2 M3N0XNTb B pefakuunu:

8.1.5.2 BbIikoYaTeNN AO/MKHbI ObITh OCHaLleHbl BbiBOAAMU, AOMYyCKalOWMMN NPpUCOefNHEHNE MefHbIX NPOBOA-
HUKOB HOMWHaNbHOW NnoLwazAbio MONepeyHoro cevyeHusi cornacHo Tabnuue 5. BbiBOAbl Lienu He3aBUCUMbIX paclenu-
Tene AOMKHbI AOMycKaThb NpUCOefNHEHNEe MeAHbIX MPOBOAHNKOB ceyeHnem oT 1 fo 2.5 mm3
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MpumevyaHunsa

1 Mpumepbl KOHCTPYKLUMA pe3b6oBbIX BbIBOAOB NPUBEAEHbI B NPUIOXeHUN F

2 lMo cornacoBaHuio Mexgy n3rorosuTenem n norpebuTenem fonyckaeTcs FTPUMEHEHVB BbIBOAOB AN Mef-
HbIX NMPOBOAHWKOB C MEHbLUIVM AMana3oHOM MPUCOeUHSIEMbIX CEYEeHWI B npefenax BbllleyKa3aHHOro fuanasoHa,
Hanpumep oT 110 1,5 mm2.

MpoBepky ocyw,ecTBAAIT NyTeM 0CMOTPa, U3MepeHuidi 1 NnooyepeAHOro BBOJA OAHOrO NPOBOAHUKA C MUHK-
MasibHOW M OAHOr0 C MakKCUMasibHOM yKa3aHHOl naowajbio NonepeyHoro CeyYeHus.

BBecTu NyHKT:

8.13 lMpepfenbl cpabaThblBaHUA He3aBUCKUMbIX pacuenuTenei

He3aBucumblii pasmbikaloWuii pacuenuTenb JO/HKEH Bbi3blBATbL pacuenseHne B Mo6bix paboynx ycnosusx,
Korja nuratoliee HanpsXXeHne He3aBMCUMOro pacuennTens, 3aMepeHHoe BO BpeMs pacuenseHus, ocTaeTcs B
npegenax oT 70 % fo 110 % HOMWHaNbLHOIO HaNpPsHKEHWA ynpasB/ieHWs U MPU HOMUHa/NbHOM YacToTe, ecin TOoK
nepeMeHHbIi.

Mpun BKNIOYEHHOM BblKOYaTeNe uenb pacuenuTena Tuna MNMA fo/mkHa 4IMTENIbHO NPoNyckaTh TOK A0 6 MA 1
KpaTKOBpe/XeHHO A0 12 MA. He Bbi3biBas Npu 3TOM cpabaThbiBaHWUA BblKIOYaTENS.

TpeboBaHus k npegenam cpabaTbiBaHUSA HE3aBMCMMOIO pacuennTend Tuna Y — B cooTBeTcTBUM ¢ [11.8.19
nAr.8.20 rocTp 51327.1

AB.9 VicnblTaHusa

Mo pasgeny 9 co cnefyowumMmn U3MeHBHUAMU/AONONHEHUAMN:

BBecTwu NOANYHKT:

9.5.4 McnblTaHna Ha HafleXXHOCTb Pe3b60BbIX BbIBOAOB A/ BHELIHUX MeHbIX NMPOBOAHNKOB Llenn He3aBUCUMO-
ro pacuenuTens NpoBogAT B cooTBeTCTBUN € 9.5.1—9.5.3.

JononHuTb 9.7.2:

McnbiTaHna conpoTWBAEHUS U30NALUN TFNaBHOW Lenu BbikAluYaTeneld C Hes3aBUCUMbIM pacuennTenem
Twuna AY nposoasaT no 9.7.2OCT P 51327.1.

AononHuTb 9.7.3:

VcnblTaHus anekTpUYeckoii MPOYHOCTU U30NALMU TNaBHOW Lenn BbikAYaTeneil ¢ He3aBUCUMbIM p3cpenu-
Tenem Tuna Ay nposogaT no 9.7.3 FOCT P 51327.1.

AononHnTb 9.7.4:

McnblTaHnsa conpoTUBAEHNS U30NALUN U 3N1EeKT PUYECKO NPOYHOCTMW U30MALNM BCNOMOraTenbHol Lenn Bbik-
noyaTenel c HesaBUCKMMbIM paclenuTenem Tuna Y nposogaT no 9.7.4 FOCT P 51327.1.

[ononHMTb BTOpOE npuMmedvaHne nofnyHkTa 9.7.6.2:

«MpepHaMepeHHble pa3psfbl OTHOCATCA K paspsifaM BO BCTPOEHHbIX OFPaHNUNTENAX HaNPsHKEHUs.

BBecTwu NOANYHKT:

9.10.5 MNpoBepka cpabaTbiBaHUS He3aBUCUMbIX pacLuenuTenei

He3aBucumble pacuenmTenn AO/MKHbI COOTBeTCTBOBaTbL TpebosaHuam [1B.8.

VcnblTanna npoBogAT 6e3 Toka B rnaBHOW Lenu.

Heob6xogum npoBepnTb, 4TO06bI pacuenuTens cpaboTan Ha pa3mbikaHWe BbiKaloUaTeNs Npyu 3Ha4YeHUn nc-
NblTaTeNbHOro HanpsXeHnss 70 % HOMWHANIBHOIO HamMpsHXXeHUs He3aBUCLLXOro pacuenuTens W npu 3Ha4YeHUn UCHbl-
TaTenbHoro HanpshkeHus 110 %. MpoBoAsT MO NATb OTKAOYEHWA NoA feAcTBMEeM pacLuenuTens Npu BepxXHeM 1
HWKHEM 3HAYeHMAX OTKYALWIEero HanpsiXXeHnsa ¢ MHTepsanaMmn mexay oTkawoderuamu 10 c.

PacuennTenn Twuna MNA [ONOAHWTENbHO NPOBEPAIOT Ha OTCYyTCTBMe cpabaTbiBaHUSA W BO3MOXHOCTb /K-
TeNbHOro NPOTEeKaHUss TOoKa Be/MYMHON 6 MA, AN Yero TOK B LEnu BblAepXuBaw T B TeuyeHne 10 MUH. 3aTeMm
npousBOAAT MPOBEpPKYy Ha OTCyTCTBUe cpabaTbiBaHWA nNpu KpaTkoBpemMeHHOM (0,5—1c) npoTekaHWu Toka
12 mA.

BbiknloyaTeNb He JO/KEH pacuennsaThes, a pacuenuTeNb He JOMKEH BbIXOAUTb U3 CTPos (NpoBepsoT OfHO-
KpaTHbIM OTK/OYEHNEM NMPK NoA&Ye HOMUHANIBHOTO HaMpsXeHns).

MpoBepky cpabaTbiBaHNA pacuenuTeneil Tuna [Y npoBogaT B cooTBeTCcTBUM ¢ [r.9.9.4 TOCT P 51327.1.

BTopoii a63ay nognyHkTa 9.11.2 U3N10XUTb B HOBOW pejakuuu:

Kaxabllii 4MKn onepupoBaHns COCTOUT W3 3aMblKaHUA W Moc/ieayloLlLero pasmbikanus. [4na BbiknoyaTens 6es
He3aBMCMMOrO pacuenuTens BCe UWK/Ibl OCYLWEeCTBASANTCA C UCNO/b30BaHNEM OpraHa pyvyHoro ynpasneHus. [ns
BbIK/1lOYATENA C HE3aBUCMMbIM pacuennTenem onepauunsa pasMmbikaHusa nocnegHnx 500 uUUKNOB ocyuiecTBAseTCA
nocpeAcTBOM cpabanlbieaHns nof geiicTBMEM HE3aBUCHMOro pacuenuTens Npu HOMUHANbHOM HanpshKeHWn paclie-
nmTena Win ceTu, 4TO NPUMEHUMO.

JononunTb 9.12.12.1. nepeyncneHue c):

BblknouyaTenm ¢ He3aBMCUMbIMUW pacuennTens M Takxe [O/DKHbI pacuennaTbca nocpejcTBOM cpabaThbiBa-
HUA nof AelicTBMEM HE3aBMCMMOTO pacuenuTens Npu HOMWHANbLHOM HanpsXXeHWu pacuennTens Wam ceTu, 4yTo
npUMeHNMo.
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MpunoxeHune A
(cnpaBouHoOe€)

CBeJieHNst 0 COOTBETCTBMU CChIJIOYHbIX HALMOHANBbHbBIX Y MEXToCyAapCTBEHHbIX CTAHAAPTOB
MeXAyHapoAHbIM CTaHAapTaM, NCMOMb30BAHHBIM B KAYECTBE CCbIMIOYHbIX
B NPUMEHEHHOM MeXAyHapoAHOM cTaHjapTe

Ta6nuuya Ar.l

O603Ha4YeHNe CCbIIOYHOro

HALMOHA/ILHOTO, MEXrocyAapcT-

BEHHOro cTtaHgapTa

roct

roct

roct

roct

roct

roct

roct

roct

roct

roct

roct

roct

roct

roct

100

P 50030.1—2007

P 50030.2—2010

P 50571.3—2009

P 50571.19—2000

P 50807—95
P 51322.1—99
P 51326.1—99
P 51329—99
14254—96
24622—091
27473—87
27483—87
28214—81
28216—89

CreneHb

COOTBeT-
cTBUA
MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

MOD

NEQ

MOD

MOD

MOD

O603Ha4YeHe 1 HAMMEHOBaHUE CCbIMIOYHOK
MEXyHapOAHOro cTaHaapTa

M3K 60947-1:2004 «AnnapaTtypa KOMMyTauMOHHAsA U MeXaHu3Mbl yn-
paBfieHNs1 HU3KOBOJIbTHbIE KOMMeKTHble. HYacTb 1: O6wmnB npasuna»

M3K 60947-2:2006 «AnnapaTypa KOMMYyTauuoOHHas 1M MexXaHW3Mbl yn-
paBfieHNss HU3KOBO/IbTHbIE KOMMJEKTHble. HYacTb 2: ABTOMAaTU4eCcKue BblK-
novartenn»

M3K 60364-4-41:2005 «3nekTpuyeckne ycTaHOBKM 3paHuii. YacTb 4:
Meponpuatua no obecneveHntio 6e3onacHocTu. Mnaea 41: 3awmTa o1
3/1eKTpUYeckoro ygapa»

M3K 60364-4-443:95 «2neKkTpuyeckme ycTaHOBKM 34aHuii. YacTb 4:
3awuTa, obecneunsarollan 6esonacHocTb. Pasgen 443: 3awwuTta oT nepe-
HanpshkeHnin aTMocdepHOro NPOMCXOXAEeHUA WAN BO3HUKAIOLWMUX NpU ne-
pekntoYeHnn»

M3K 60755:83 «YcTpoiicTBa 3aluTHble, pa6oTalwoLime no npuHuuny
ocTaTo4yHoro Toka. Obuwune Tpe6oBaHNsA. M3meHeHne 1»

M3K 60884-1:94 «Bunkn n po3eTkn GbLITOBOrO U aHaNOrMYHOTO HasHa-
yeHusi. Yactb 1 O6wune Tpe6oBaHUA U MeTOAbl UCMbITAHW»

M3K 61008-1:90 «BblkntoyaTenn aBromaTnyeckne 6e3 BCTPOEHHOW
3alWuTbl OT Neperpysok, ynpaB/sieMble OT OCTATOYHOrO TOKa, GbITOBOrO U
aHaformMyHoro HasHauveHums. Yacte 1: O6wwme npasuna»

M3K 61543:95 «YcTpoiicTBa 3aluTbl OT TOKOB 3aMblKaHUSI HA 3EMJII0 B
6bITOBbLIX W @aHaNOMMYHbIX YCNOBUSIX. DNEeKTpOMarHuTHass COBMECTUMOCTb»

M3K 60529:89 «CTeneHu 3awuTbl, obecneynBaembie Koprnycamu
(Kog 1P)»

NCO 2039-2:87 «[MnacTtukn. OnpegeneHve tBepaoctun. Yactb 2: Teep-
[0CTb No Poksesnny»

M3K 60112:79 «MaTtepuanbl 31eKTpOM30IALNOHHbIE TBEpAble. MeTo-
Abl onpejeneHnsi HOPMaTVBHOIO W CPaBHUTENIbHOTO UHAEKCOB TPEKUHTO-
CTOKOCTM BO BNaXHON cpepe»

M3K 60695-2-1:80 «l/cnbiTaHna Ha noxapoonacHocTb. MeToabl UChbl-
TaHWiA. McnbiTaHWA HarpeToli NMpPoBOOKOI»

M3K 60068-2-28:90 «McnbiTaHUsi Ha BO3AeNCTBME BHELUHUX (DAKTOPOB.
YacTb 2: UcnbiTaHnsa. PyKOBOACTBO MO UCMbITAHUAM Ha BiaxHoe Tenso»

M3K 60068-2-30:80 «M/cnbiTaHUsi Ha BO3AECTBUA BHELIHUX (DAaKTOPOB.
YacTtb 2. VicnbiTanusa. VcnbiTaHne Db 1 pykoBoAcTBO: BnaxHoe Tenno, uuk-
nunyeckoe (12+12-4acoBoOW UMKN)»



OkoHuaHue Ta6auusl 4.1
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O603HayeHne CCbINOYHOTO CTeneHb
HALMOHANLHOTO, MEXIoCyAapcT- CoOTBeT- O603HaYeHNe U HaMMeHOBaHUEe CCbIJIOYHOTO
BEHHOTO cTaHgapTa cToun MexZAyHapoaHoro craHpapta
rOCT 28312—89 MOD M3K 60417:73 «[pachnueckne o603HaYeHNs, NPUMEHsSEMble Ha 060-
pyaosaHun. 12-mecayHas noAnucka Ha UHTEPaKkTUBHYH 6a3y fAaHHbIX,
BK/IlOYaLW Yy Bce yactn MOK 60417»
FOCT 29322—92 MOD M3K 60038:83 «HanpseHua ctaHaapTHbie Mo M3K»
rOCT 30012.1—2002 MOD M3K 60051-1:97 «[Mpubopbl aHanorosble, 3/1€KTPON3MEPUTEIbHbIE,
nokasblBalwoLime, NPAMOro AeicTensa n yactu Kk HuM. Yactb 1. Onpepgene-
HUSI 1 OCHOBHble TpeboBaHus, obLMe ANA BCeX yacTei»
MpumeyuyaHnune — B HacToAwel Tabnuye 1cnonb3oBaHbl Crefyolune YcnoBHble 0603HAYEHNSA CTeneHu

COOTBETCTBUA CTaHAApPTOB:

- MOD — wnfeHTnYHble cTaH4apThl;

- NEQ — HeaKBMBa/IeHTHbIE CTaHAapTHI.
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11} M3K 60050

(2

(31

4
¢}

(6}
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M3K 60664-1:2007

M3K 60060-1:1989

NCO/M3K
PykoBogcTteo 2:1991
M3K 60228A:1982

ASTMB172

Mpunoxexne 44
(cnpaBoyHOE)

Bubnnorpadcunsa

MexayHapoaHblii anekTpoTexHuyeckuii cnosapb (M3C) (International Electrotechnical
Vocabulary (IEV)

KoopguHaums unsonsuun ans o60opyfoBaHnNs B HU3KOBOJIbTHbIX cucTemax. Yactb 1. MpuH-
uunbl. TpeboBaHua U ucnbiTaHus (Insulation coordination for equipment within lowvoltage
systems — Part 1: Principles, requirements and tests)

TexHONorna UcnbITaHWii BLICOKUM HanpsixkeHnem. YacTb 1. O6uwue onpegeneHus n Tpe6o-
BaHuA K ucnbiTaHnsam (High-voltage test techniques: part 1. general definitions and test
requirements)

O6Lwue TepMUHBI 1 onpefeneHns, OTHOCALWMECA K AeATeNbHOCTM Mo cTaHgapTu3auun
(General terms and their definitions concerning standardization and related activities)
Mepsoe gononHeHne k My6avkauun 228. posBoja M301MpPoOBaHHbIX kabenei. PykosoacT-
BO MO BbIGOPY pasmepHbIX NpeaenoB Kpyrnbix npoBogHukos (First supplement to Publica-
tion 228. Conductors of insulated cables. Guide to the dimensronal limits of circular con-
ductors

CrtaHgapTHas cneuudukaumsa Ha MHOTOXW/bHblE MefHble MPOoBOAA CO C/OXHOW CKpyT-
KOV NMyYKOB MHOTOXWJ/IbHbIX MPOBOAOB /151 ANIEKTPUYECKNX MeHbIX NpoBoAHMKOB (Standard
Specification for Rope-Lay-Stranded Copper Conductors Having Bunch-Stranded Members,
for Electrical Conductors)
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