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BBepeHve

HacToswmii ctaHfapT ABNAETCA YacTbl CEpuUM CTaHAapTOB Ha NporpaMMupyemblie KOHTPOnepbl v
CBfi3aHHblE C HMKW NepudiepuriiHblie YCTPONCTBA M AO/KEH UHTEPNPETUPOBATLCS B KOHTEKCTE APYruX vactei
cepuu.

B Tom cnyyae, ecniv MMeoTCA NPOTUBOPEUNSA MeXAy HaCTOALMM CTaHAapToOM W ApyrMMun ctaHJapTamu
IEC (3a ucknoyeHnem CTaH4apToOB, yCTaHaB/IMBaOLMX OCHOBHbIE TpeboBaHMsA N0 6€30MacHOCTL), NOIOXKEHNS
HacTosiLero craHjapta AO0/MKHbl paccmaTpuBaTbCA Kak MepBOCTErNeHHble B 061acTv nporpammupyembix
KOHTPO/I/1IEPOB U CBA3AHHBIX C HAMW NepudepuiiHbIX yCTPOIACTB.

CoOoTBETCTBME HACTOSLWEMY CTaHfapTy MOXeT MOATBepXAaTtbCA TOMbKO B TOM Cryyae, ecnu
BbINONHATCA TpeboBaHua 7.2.

TpeboBaHWs1 K YCNOBUAM 3KCMyaTaumMn 1 yCNOBUSAM OKpyXaloLleli cpedpbl YCTaHOBMeHbl B pasgene 4.
®yHKLMOHaIbHbIe Tpe60BaHNS yCTaHOB/EHbI B pa3gerne 5. Tpe6oBaHUs No 31eKTpOMarHMTHO COBMECTUMOCTH
ycTaHoB/eHbl B pasferne 8. Tpeb6osaHua No 6e30nacHOCTN yCTaHOB/EHbI B pasgene 11.
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M E X T OCUY A4 APCTUBEHH®bB 7 CTAHAAPT

KOHTPO/MNEPBLI MPOrPAMMUPYEMbBIE

YacTtb 2

TpeboBaHMA K 060pyA0BaHNIO U UCMbITAHUA

Programmable controllers. Part 2. Equipment requirements and tests

[Nata BBegeHna — 2014—07—01

1 O6nacTb NpPUMEHEHNA

1.1 O6nacTb NPUMEHEHUA U Uenb

HacTtoswwmii ctaHgapT yctaHas/imBaeT TpeboBaHNS U COOTBETCTBYIOLLME UCTbITAHWA AN NPOrpamMmmupy-
eMblIx KOHTponnepoB (MK) 1 cBSA3aHHbIX C HUMK NepudiepuiiHbIX YCTPOIUCTB [HanpuMep, MHCTPYMEHTasbHbIE
cpeacTBa nporpaMmunpoBaHust n otiagku (CruO). yenoBeko-MallnHHbIe MHTepdeiickl (UMW) u T. 4.], KoTo-
pble npefHasHa4YeHbl 419 KOHTPOSA U ynpasB/ieHns MallmHaMy Y NPon3BOACTBEHHLIMM NpoLeccamu.

MK » cBsi3aHHble C HUMW nepuchepuiiHble yCTpoiicTBa NpeaHasHayveHbl A5 MPUMEHEHUS B YCIOBUAX
NPOV3BOACTBEHHON cpefbl N MOTYT NPeAoCTaBNATLCA Kak OTKPbITOE Un 3akpbiToe o6opygoBaHune. Ecan MK
WN CBA3aHHbIE C HAMW NepudepuiiHble yCTPoCTBa NpeAHasHaveHbl ANA NPUMEHeHNs B ApYrux yCroBusx
(30HbI C HEGONBLIVMYN NPOM3BOACTBEHHBIMU NPEANPUATUAMU, TOProBblE W XWUble 30HbI), TO K gaHHbIM MK 1
CBSI3aHHbIM C HUMKN NepudepritHbIM YCTPONCTBaM cneayeT JONONHUTENBHO MPUMEHSTL cnelmanbHble Tpe6o-
BaHWA. CTaHA4apTbl U METOAbl YCTaHOBKM.

HacTosilmii cTaHfapT Takke pacnpoCcTPaHSeTcs Ha o6y NPOAYKLUI0, BbINOHALLWYW dyHKLmio MK
n/Mnn cBA3aHHbIX C HUMU NepUEPUiHbIX YCTPOKCTB.

HacToswwmii cTaHgapT ycTaHasnvBaeT TpeboBaHus kK 060pyA0BaHNto, MPUMEHSEMOMY B KaTeropum ne-
peHanpskeHus Il (IEC 60664-1) B HU3KOBO/bTHbLIX YCTAHOBKAX, B KOTOPbIX HOMUHa/IbHOE HanpsKeHue uc-
TOYHMKA NUTaHWsa obopyaoBaHUs He npesbliwaeT 1000 B cpefHeKBafpaTtMUeckoro 3HaYeHWs HanpsxeHus
(50/60 I'u) nnmn 1500 B noctosiHHOro Toka (ecnm MK nam cBA3aHHble C HUMU NepudiepuiiHbie yCTpoicTBa npu-
MEHSIIOTCS B yCTAHOBKaxX kaTeropumn nepeHanpshkeHus lll. TpebyeTcs npoBefeHne AONOHUTENBHOIO aHanmsa
Ana onpejAenieHns nNpurofHocT 060pyA0BaHNA /19 UCNOb30BaHNA B fAaHHbIX 061acTsX).

HacToswwmii ctaHAapT He pacnpocTpaHseTcs Ha (OYHKUWOHa/IbHYI0 6€30MacHOCTb UK Apyrne acnekTbl
KOMM/IEKCHO aBTOMaTU3NpOBaHHOM cuctembl. MK. Ux npuknagHble NporpaMmMbl ¥ CBA3aHHbIE C HUMW Nepu-
dhepuiiHble ycTpoiicTBa paccMaTpuBaloTCa Kak KOMMNOHEHTbI CUCTEMbI YIPaBIeHUS.

Mockonbky MK npeactasnsaoT cO60M KOMMOHEHT CUCTEMbI, HACTOALWMWIA CTaH4apT He ycTaHaB/iMBaeT
Tpe6oBaHuii K 6630MacHOCTV KOMMIEKCHO! aBTOMaTU3MPOBAHHOM CUCTEMbI, BK/IOYAS YCTAHOBKY U NpUMeEHe-
Hue. [loNno/HUTE bHY MHOpMaL Mo MOXHO HaiiTn B IEC 60364-1 nin B COOTBETCTBYHLUNX HALNOHANbHbIX/
pervoHasibHbIX perfnamMmeHTax Ha 3/1eKTpoyCTaHOBKY U B peKOMEeHAaLUsAX.

Tem He MeHee B HacTOsILLEM CTaHfapTe ycTaHaBnMBaloTCA TpeboBaHMA MO 6e30NacHOCTU, CBSA3aHHbIe
C 3alWMTON OT NOpPaKeHNs 3/1EKTPUYECKMM TOKOM, NOXapOONaCHOCTbIO, YCTONYMBOCTbLIO K 3/1€KTPUYECKAM MO-
mMexaMm 1 meTtodamn obHapyxeHus ownbok B paboTe cuctembl MK (Takumm kak npoBepka Ha 4eTHOCTb, Aua-
rHOCTMKa C caMOTeCTUpPOBaHNEM U T. A.).

Lenu HacTosiLero ctaHgapra:

- MpUBECTU OnpefesieHNss OCHOBHbIM XapakTepucTukam, OTHOCALMMCA K BbI6OPY 1 npumeHeHunto MK 1
CBSI3aHHbIX C HAMW NepudepuiiHbIX YCTPOWCTB;

- YCTaHOBUTb MUHWMasIbHble TPe6OBaHNSA K (YHKLMOHAIbHBLIM, 3/1EKTPUYECKUM, MEeXaHU4yeckuM, Kn-
MaTUYeCKMM XapakTepucTukam W XapakTepucTukam KOHCTPYKUUW, YCNOBMAM 3kcniyaTauuu, TpeboBaHus

MN3paHne oduymansHoe
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6€30NacHOCTU 1 3/IEKTPOMarHUTHol coBMecTuMmocTn (AMC), a Takke TpeboBaHMsA K 6€30MacCHOCTU NOJIb30Ba-
Tenei n NcnbITaHMAM, KOTOpble NPUMeHUMbI K MK 1 cBA3aHHbIM C HUIMU NepudepuiiHbiM YCTPOKCTBaM.

HacTtoswmii ctaHgapT Takke ycraHasnvBaeT:

a) TpeboBaHNA Mo 3KcnayaTaLun, XxpaHeHuo 1 TpaHcnopTupoBaHuio MK 1 cBA3aHHbIX ¢ HUMK Nepude-
pUiAHBIX yCTpolicTB (pasgen 4);

b) oyHKUMOHanbHble TpeboBaHusa AN MK 1 cBA3aHHbIX C HUMY NepudepuiiibIX yCTpoincTs (pasgen 5);

c) Tpe6oBaHuns K AMC ana MK u cBA3aHHbLIX C HUMU NepudhepuiiHbiX yCTpoiicTB (pasaen 8);

d) TpeboBaHuA 6esonacHocTn ana MK n cBA3aHHbIX C HUMK NepudepuiiHbix yCTPoicTe (pasgen 11);

B) MH OpMaLIo, KOTOPYIO AO/MKEH NpefoCcTaBnTb 3rotoButens (pasgenst 7,10 n 14):

f) MeTogp! NcnbITaHWit 1 Npoueaypbl, KOTOPble AO/MKHbI UCNO/L30BATLCA 415 NMPOBEPKN XapakTepucTuK
MK 1 cBA3aHHbIX C HUMU MepudIepuritHbIX YCTPONCTB Ha COOTBETCTBUE TpeboBaHuaM (pasgesnbl 6. 9 u 12);

[l) cTaHAapTHbIe UcnbiTaHua no 6e3onacHocTu Ana MK n nx nepudpepuiiHbix ycTpolicTs (pasgen 13).

K McnbITaHMsiM OTHOCATCA UCMbITAHWSA TUMa WM NPOU3BOACTBEHHbIE CTaHAaPTHbIE UCMbITAHUS U HE OT-
HOCATCA UCMbITAHUA, CBA3aHHbIE C MeToAaMu NpuMeHeHus cuctem K.

1.2 CooTBeTCTBME HacToALWEMY CTaH4apTy

Ecnn yka3aHo cooTBeTCTBME BCEM TpeboBaHUSAM HaCTOSLLEro ctaHgapTa, To fo/mkHa ObiTb NpoBefeHa
npoBepKa COOTBETCTBMS BCEM NyHKTaM, BK/l0Yas NpoBeAEeHNe BCEX UCMbITAHMIA M MPOBEPOK COrNacHO HacToNA-
wemy ctaHgapTy. Kpome Toro, 06a3atenibCTBa U3roTOBUTENS, YCTaHOB/IEHHbIe B HACTOALLEM CTaHAapTe, ocTa-
I0TCS B CUe 1 B TOM c/lyvae, eciv NpoBefeHne UCMbITaHWsa Tuna He TpebyeTcsl Uan ecii 06bem UCMbITaHUi
orpaHuyeH 13 NpakTUYeCcKUX COoBpaXeHuii.

Ecnun ykazaHo coOTBeTCTBME TPe6GOBAHMSAM HEKOTOPbIX pas3fesioB HaCcTOsLWero cTaHAapTa, TO AO/HKHA
6bITb NPOBefEHa NPOBEPKa COOTBETCTBUS BCEM NMyHKTaM, MO KOTOPbIM 3asiB/IEHO COOTBETCTBME. Y CTaHOB/IEH-
Hble 065a3aTeIbCTBa U3rOTOBUTENA OCTAOTCA B cuie. MUHUMasibHble TpeboBaHus, nognexalive nposepke Ha
COOTBETCTBME HaCTOALLEMY CTaHAapTy, yCTaHOB/EeHbl B pasgenax 5, 8 win 11

CooTBeTCTBME HacTOSAWEMY CTaHAapTy obecrneymsaeT ynpoLleHne NPoOXoXAeHNs OLEHKM COOTBETCTBUSA
B 4aCTM KOHKpPETHbIX TpeboBaHuii (Hanpumep, pasgensl 8— 10— TpeboBaHua Ha cooTBeTcTBMe [upekTuee EC
Ha 3/1eKTPOMArHUTHY0 COBMECTUMOCTb Unu pasgensl 11— 14— Tpe6oBaHus Ha cooTBeTcTBUE iupekTnee EC
Ha HW3KOBO/MbTHOE 060pyA0BaHuE).

TpeboBaHUs1 K KOHCTPYKLMM U MHAOpMaumKn, KoTopas Ao/mkHa ObiTb NpefocTaB/ieHa M3rotoButenem,
nognexar noATBEPXAEHUIO MyTEM COOTBETCTBYIOLUNX UCMbITAHWUIA, BU3yasibHOTO KOHTPONS U'UAN N3MEPEHUIA.

TpeboBaHus, He NpoBepsieMble NPU UCMbITAHUAX U NPOBEpPKe, nogsiexar NoATBEePXAEHNI0 B COOTBET-
CTBUW C NMpoLeaypoli, COrlacoBaHHON Mexy U3roToBuTeIeM 1 Nosib3oBaTenem.

M3rotoButenb fOMKEH NpeAocTaBnTb No 3anpocy MHgopMaLmnio 0 NpoBepKe COOTBETCTBUS BCEM Tpebo-
BaHWAM WM pasfenamM HacToslLero ctaHgapTa, KoTopble 3asaB/ieHbl Ha COOTBETCTBUE.

M3rotoButeNnb HeceT OTBETCTBEHHOCTL 3a o6ecrneyeHne UAEHTUYHOCTM NOCTaBIseMoro 060pyoBaHus
MK 1 cBA3aHHbIX C HUM NepudepuiiHbiX YCTPONCTB obpasLy(am), KoTopblii(e) 6bl1(1) noaBeprHyT(bl) UCMbI-
TaHWIo TUMNa a COOTBETCTBMU C HACTOSALWMUM CTaHA4ApTOM, W, C/efoBaTesibHO, 3a o6ecnevyeHne cooTBeTCTBUA
BCEM TpeboBaHWAM HacTOSLLEero ctaHaapTa.

CyLeCcTBEHHbIE U3MEHEHWUS [OMKHbI ObITb UAEHTUMNLMPOBAHbLI C NOMOLLLI0 COOTBETCTBYHIOLMX UHAEK-
COB U MapKUPOBKM, 0603HaYaKOLNX MOANMLMPOBaHHbIA BapuaHT (cM. 5.11 n 11.15), 1 40/MKHbI COOTBETCTBO-
BaTb HACTOALLEMY CTaHAAPTY.

MpumevaHne — [nA NOATBEPXAEHUSA COOTBETCTBUA MOXET I'IOTpeﬁOBaTI:CFI HOBOE ucnbiTaHne Tuna.

B Tex cnyyasx, korga n3roToBMTesl0 MOXHO BblGUpaTh Cpefyn HECKObKAX BapnaHTOB, OH AO/HKEH YETKO
ykasaTb B CBOWX Katanorax u/wnm tpeboBaHusX Te BapuaHTbl, KOTOPbIM COOTBETCTBYET Kakas-nnmbo yacTb
o6opynoBaHua cuctembl MK, 3To pacnpocTpaHsaeTcs Ha KacChl XXeCTKOCTU nafeHns HanpshxkeHus (T. e. PS1
unu PS2) n Tunbl LU poBbIX BXOAOB (T. €. T 1unu tun 3).

1.3 HopmaTuBHbIe CCbIIKA

B HacTosLWwem cTaHfapTe UCnoib30BaHbl HOPMATKBHbIE CCbINKW Ha criedyloLime 4OKYMeHThl. Ana aatun-
POBaHHbIX CCbIJIOK MPUMEHSAIOT TOIbKO YKa3aHHOe U3faHune CCbli/IOYHOro AOKYMEHTa, AN HeAaTVPOBaHHbIX —
nocnefHee nsfaHve (BkoYaa BCe U3MEHEHUS).

IEC 60060-1(1992)1 High-voltage test techniques — Pan 1: General definitions and test requirements
(MeTogap! ncnbiTaHWn BEICOKMM HanpshxkeHneM. YacTb 1 O6ume onpegeneHns n Tpe6oBaHUs K UCTbITaAHWSAM)

') 3ameHeH Ha IEC 60060-1(2010).
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IEC 60068-2-1(2007), Environmental testing — Part 2-1: Tests — Test A: Cold (WcnbiTaHusa Ha BO3Aeii-
CTBME BHeLLHMX hakTopoB. YacTb 2-1. VcnbiTanus. cnbiTaHne A. Xonopn)

IEC 60068-2-2(1974)4 Environmental testing — Part 2-2: Tests. Tests B: Dry heat (WcnbiTaHna Ha BO3-
felicTBMe BHeLWHMX pakTopoB. YacTb 2-2. McnbiTaHus. VcnbiTaHue B. Cyxoe Tenso)

IEC 60068-2-6(1995)2> Environmental testing — Part 2-6: Tests — Test Fc: Vibration (sinusoidal) (WcnbiTa-
HVS Ha BO3AeiCTBME BHELIHMX hakTopoB. YacTb 2-6. McnbiraHus. WcnbitaHne Fc. Bubpauus (cvHycongansHas)]

IEC 60068-2-14(1984)4 Environmental testing — Part 2-14: Tests. Test N: Change of temperature (UcnbI-
TaHUs1 Ha BO3AeicTBME BHELLHNX hakTopoB. YacTb 2-14. VcnbiTaHusi. UcnbiTaHue N. VI3MeHeHne Temneparypbl)

IEC 60068-2-27(1987)4 Environmental testing — Part2-27: Tests. Test Ea and guidance: Shock (UcnblI-
TaHWUs Ha BO3felicTBME BHELWHMX (hakTopoB. YacTb 2-27. McnbiTaHusa. VcnbiTaHne Ea u pykoBoACTBO. YAap)

IEC 60068-2-30(2005), Environmental testing — Part 2-30: Tests — Test Db: Damp heat, cyclic
(12 h + 12 h cycle) [VicnbiTaHna Ha BO3AelicTBUE BHeLWHWX hakTopoB. YacTb 2-30. VcnbiTaHus. WcnbitaHne
Db: BnaxHoe Tenno, unknuyeckoe (Unkn 124 + 12 y)]

IEC 60068-2-31(1969)4 Basic environmental testing procedures — Part 2-31: Tests. Test Ec: Drop and
topple, primarily for equipment-type specimens (McnbiTaHnsi Ha BO34eNCTBME BHELLHMX hakTopoB. YacTb 2-31.
WcnbitaHus. VicnbiTaHve Ec. MageHve v onpokuabisaHue, npegHasHayeHHoe B OCHOBHOM /151 TUMOBbIX 06pasLioB)

IEC 60068-2-32(1975)5], Basic environmental testing procedures — Part 2-32: Tests. Test Ed: Free fall (/c-
NbiTaHWA Ha BO3AelCTBME BHELLHMX (hakTopoB. YacTb 2-32. McnbitaHus. VcnbitaHne Ed. CBo6oaHOe nageHue)

IEC 60364-1(2005). Low-voltage electrical installations — Part 1: Fundamental principles, assessment
of general characteristics, definitions (3n1ekTpoycTaHOBKM 34aHWI1 HU3KOBO/bTHbIE. YacTb 1. OCHOBHbIE MPUWH-
LMnbl. OLeHKa 06LMX XapakTepUCcTuK, onpegeneHuns)

IEC 60364-4-41 (2005). Low-voltage electrical installations — Part 4-41: Protection for safety — Protection
against electric shock (3nekTpoycTtaHOBKM 30aHWil HU3KOBO/bTHbIE. YacTb 4-41. 3awuTta B Lensx 6e3onacHo-
CTW. 3almTa OT NOPaXKeHNA 3/IEKTPUYECKNM TOKOM)

IEC 60417 (all parts). Graphical symbols for use on equipment. Index, survey and compilation of the
single sheets [(Bce yacTu) Mpadmyeckne cCUMBO/IbI 415 UCMO/Ib30BaHUSA Ha 060pyA0BaHnN]

IEC 60529(2001), Degrees of protection provided by enclosures (IP Code) [CTeneHu 3awuTbl, o6ecne-
ynBaemble o6ono4kamu (IP Code)]

IEC 60664-1(1992)4 Insulation coordination for equipment within low-voltage systems — Part 1
Principles, requirements and tests (KoopavHauus u3onaumu Ans 060pyA0BaHUS HU3KOBOJIbTHBIX CUCTEM.
YacTb 1. MpuHUMnbl, TpeboBaHNS U UCMbITAHUS)

IEC 60664-3(2003)4 Insulation coordination for equipment within low-voltage systems — Part 3: Use
of coating, potting or moulding for protection against pollution (KoopanHauus nsonsuuun gns obopynosBaHus
HW3KOBO/IbTHbIX cUCTEM. YacTb 3. Vicnonb3oBaHWe NOKPbITUIA, 3a/IMBKA KOMNayHA0M 1 (DOPMOBKM A1 3aLUTbI
OT 3arpsi3HeHuiA)

IEC 60695-2-11 (2000)e>, Fire hazard testing — Part 2-11: Glowing/hot-wire based test methods — Glow-
wire flammability test method for end-products (McnbiTaHne Ha noxapoonacHocTb. YacTb 2-11. MeTogpbl uc-
NbITAHWI packaneHHoW' TopsaYeil NPOBOMOKON. VcnbITaHNA KOHEYHOV NPOAYKLMM Ha BOCM/1aMeHseMoCTb pac-
KasIeHHOW MpPOBOJIOKOWA)

IEC 60695-11-10(1999)4 Fire hazard testing — Part 11-10: Test flames — 50 W horizontal and vertical
flame test methods (VicnbiTaHne Ha noxapoonacHocTb. YacTe 11-10. UcnbiTaTenbHoe nnams. KOHTPOsibHble
MeTOAbl C UCMO/b30BaHNEM FOPU30HTA/ILHOTO M BEPTUKA/IbHOTO NCTOYHUKOB BOCM/IaMeHeHus Ha 50 Br)

IEC 60947-5-1(2003)'4 Low-voltage switchgear and controlgear — Part 5-1: Control circuit devices and
switching elements — Electromechanical control circuit devices (Annapatypa pacnpefeneHvs v ynpasneHus

O 3ameHeH Ha IEC 60068-2-2(2007).
21 3ameHeH Ha IEC 60068-2-6(2007).
3" 3ameHeH Ha IEC 60068-2-14(2009).
4> 3ameHeH Ha IEC 60068-2-27(2008).
5> 3ameHeH Ha IEC 60068-2-31(2008).
*' 3ameHeH Ha IEC 60664-1(2007).

7> 3ameHeH Ha IEC 60664-3(2016).

*> 3ameHeH Ha IEC 60695-2-11(2014).
a) 3ameHeH Ha |IEC 60695-11-10(2013).
,0) 3ameHeH Ha IEC 60947-5-1(2016).
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HM3KOBOJIbTHas. YacTb 5-1. YcTpoiicTBa B Lensx BTOPMYHON KOMMyTaUMM U KOMMYTUPYIOLWMNE 3NEMEHTbI. DNek-
TpOMexaHu4eckne ycTpolicTea B Liensax BTOPUYHON KOMMYyTaLmm)

IEC 60947-5-2(2004)1> Low-voltage switchgear and controlgear — Part 5-2: Control circuit devices
and switching elements — Proximity switches (AnnapaTypa pacnpegeneHus u ynpasieHUs HU3KOBO/bTHaS.
YacTb 5-2. YcTpoiicTBa U KOMMyTaLMOHHbIE 3/1eMeHTbI Lienei ynpasneHns. BeckoHTakTHble nepektoyaTenn)

IEC 60947-7-1(2002)21, Low-voltage switchgear and controlgear — Part 7-1: Ancillary equipment —
Terminal blocks for copper conductors (Annapatypa pacnpefeneHunst u ynpasneHus HU3koBosibTHas. YacTtb 7-1.
O6opyaoBaHue BcnomoratesibHoe. KnemmHble Konoakv A8 MefHbIX NPOBOAHWNKOB)

IEC 60950-1(2001)3), Information technology equipment — Safety — Part 1: General requirements
(O6opypoBaHne NHhopMaLMOHHBIX TexHosoruii. BesonacHocTb. YacTb 1. O6uine TpeboBaHus)

IEC 61000-4-2(1995)4> Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 2: Electrostatic discharge immunity test [9nekTpomarHntHas coBmectumocTtb (3MC).
YacTb 4-2. MeToAbl UCMbITaHUA U N3MEPEHWIA. McnbiTaHWe Ha YCTONYMBOCTb K 3/1€KTPOCTATUUECKOMY pas-
paayl

IEC 61000-4-3(2006). Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement
technigues —mRadiated, radio-frequency, electromagnetic field immunity test [9nekTpomarHutHas coBmecTu-
MocTb (OMC). YacTb 4-3. MeToabl UCNbITaHWI U U3MEPEHUIA. VIcMbITaHUe Ha YCTOMYMBOCTb K U3/Tly4aeMoMy
pagnoyacToOTHOMY 3/1eKTPOMArHUTHOMY MOS0]

IEC 61000-4-4(2004)5\ Electromagnetic compatibility (EMC) — Part 4-4: Testing and measurement
techniques — Electrical fast transientburst immunity test [SnektpomarHutHas coBmecTumocTb (3MC).
YacTb 4-4. MeToAbl UCMbITAHWA N U3MepeHunii. VcnbiTaHnA Ha YCTONYMBOCTb K HAHOCEKYHAHBIM VMMYbCHbLIM
nomexam)

IEC 6K000-4-5(2005)6> Electromagnetic compatibility (EMC) — Part 4-5: Testing and measurement
techniques — Surge immunity test [nekTpomarHutHaa coBmecTumocTb (AMC). YacTtb 4-5. MeTtoabl uc-
NbITaHUA N N3MepeHUiA. icnbiTaHne Ha YCTONYMBOCTb K MUKPOCEKYHAHBIM UMMYNbCHBIM NOMexam 60/bLUOoi
3aHepruu]

IEC 61000-4-6(2003)7 Electromagnetic compatibility (EMC) — Part 4-6: Testing and measurement
technigues — Immunity to conducted disturbances, induced by radio frequency fields [3nekTpomarHutHas
coBmecTumocTb (AMC). YacTb 4-6. MeToabl UCMbITAHUA U N3MEPEHUIA. YCTONYMBOCTb K KOHAYKTUBHBLIM MO-
MexaMm. HaBefleHHbIM Pagno4acTOTHbIMU MOAAMM]

IEC 61000-4-8(1993)B\ Electromagnetic compatibility (EMC) — Part 4: Testing and measurement
techniques — Section 8: Power frequency magnetic field immunity test [9nekTpomarHuTHas COBMeCTMMOCTb
(®MC). YacTb 4-8. MeToAbl UCNbITaHUA 1 U3MepeHuit. VicnbiTaHne Ha YCTOWYMBOCTb K MArHUTHOMY MOJI0 MPo-
MbILLSIEHHO YacTOTbl]

IEC 61000-4-11 (2004)9> Electromagnetic compatibility (EMC) — Part 4-11: Testing and measurement
techniqgues — Voltage dips, short interruptions and voltage variations immunity tests [3nekTpomarHuTHas co-
BMecTuMOCTb (AMC). YacTb 4-11. MeToAbl UCMbITAHUIA U U3MepEeHMiA. VcnbiTaHne Ha yCcTOWYMBOCTL K NpoBa-
nam. KpaTKOBPEMEHHbIM NPEPbIBAHUAM 1 USMEHEHUSIM HaNpPsHKeHNs)

IEC 61000-4-18(2006)101, Electromagnetic compatibility (EMC)— Part 4-18: Testing and measurement
techniques — Damped oscillatory wave immunity test [2nekTpomarHuTHas coBmecTUmMOcTb (OMC).
YacTb 4-18. MeTobl MCNbITAHWI N N3MEPEHWUIA. VcnbiTaHNEe Ha NOMEXOYCTOMUYMBOCTb K 3aTyxatlLum Kone-
6aTesibHbIM BOJSIHaM]

IEC 61000-4-29(2000). Electromagnetic compatibility (EMC) — Part 4-29: Testing and measurement
techniqgues — Voltage dips, short interruptions and voltage variations on d.c. input power port immunity tests

1) 3ameHeH Ha IEC 60947-4-2(2011).
2>3ameHeH Ha IEC 60947-7-1(2009).
3ameHeH Ha IEC 60950-1(2005).
4> 3ameHeH Ha |IEC 61000-4-2(2008).
5> 3ameHeH Ha IEC 61000-4-4(2012).
*' 3ameHeH Ha IEC 61000-4-5(2014).
7> 3ameHeH Ha IEC 61000-4-6(2013).
*> 3ameHeH Ha IEC 61000-4-8(2009).
a) 3ameHeH Ha IEC 61000-4-11(2020).
,0) 3ameHeH Ha IEC 61000-4-18(2019).
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[3nekTpomarHuTHas coBmecTuMocTb (AMC). HacTb 4-29. MeToapbl UCMbITAHUIA U U3MEPEHWIA. VicnbITaHNA Ha
NOMEXOYCTOMYMBOCTb K NafeHNI0 HanpshKeHUs, KOPOTKUM 3aMblKaHWAM U U3MEHEHWI0 MUTaKLWEero NoCTOsAH-
HOro HanpsXXeHus]

IEC 61000-6-1(2005)'\ Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity
for residential, commercial and light-industrial environments [SnekTpomarHutHas cosBmecTumoctb (3MC).
YacTb 6-1. O6wue ctaHAapTbl. [TOMEX0YCTONUMBOCTb A1 XKW/bIX N TOPrOBbIX 30H U 30H C HE6ObLUMMY NPO-
N3BOACTBEHHBIMU NPeAnpUATUAMU]

IEC 61000-6-2(2005)2), Electromagnetic compatibility (EMC) — Part 6-2: Generic standards — Immunity
for industrial environments [SnekTpomarHntTHas coBmecTuMocTb (3MC). Yactb 6-2. O6wme ctaHaapTsl. Mo-
MEXOYCTONYMBOCTb B OTHOLUEHWUW MHAYCTPUAsIbHON OKpyxatoLlei cpeap]

IEC 6H000-6-4(2006)3), Electromagnetic compatibility (EMC) — Part 6-4: Generic standards — Emission
standard for industrial environments [9nekTpomarHuTHas coBmecTumoctb (AMC). YacTb 6-4. Obwume cTaH-
fapTbl. CTaHAapT Ha NOMEX03MUCCUIO ANS UHAYCTPUANbHOM OKpyXXatoLein cpeabl]

IEC 61010-1(2001)4> Safety requirements for electrical equipment for measurement, control, and
laboratory use — Part 1: General requirements (5e30nacHOCTb 3/1IEKTPUYECKNX KOHTPOJSIbHO-N3MEPUTENBHbIX
npuéopoB n nabopaTopHoro o6opyaoBaHus. Yactb 1. O6wme TpeboBaHus)

IEC 61131-1(2003). Programmable controllers — Part 1. General information (KoHTponnepbl nporpam-
Mupyemble. Yactb 1. O6wasn nHopmayms)

IEC 61131-3(2003)5> Programmable controllers — Part 3: Programming languages (KoHTposnniepbl npo-
rpammupyemble. HacTb 3. A3blkv nporpaMmmmnpoBaHuns)

IEC/TR 61131-4(2004). Programmable controllers — Part 4: User guidelines (KoHTponnepbl nporpam-
Mupyemble. YacTb 4. PykoBOACTBO Nosib30BaTens)

CISPR 14-1(2005)6* Electromagnetic compatibility — Requirements for household appliances, electric
tools and similar apparatus — Part 1: Emission (3nekTpomarHuTHasi CoBMecTUMOoCTb. TpeboBaHus K 6bITOBbIM
3NEKTPUYECKMM NpUbGopamM, 3NEKTPUUYECKUM WHCTPYMEHTaM W aHanornyHbiM npubopam. Yactb 1. Momexo-
amuccus)

CISPR 16-1-2(2003)7, Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-2: Radio disturbance and immunity measuring apparatus — Ancillary equipment —
Conducted disturbances (TexHn4eckne ycnoBusi Ha 06opyaoBaH/e U METOAbl U3MEpPEHUli pafMonomMex 1 no-
mexoycToiumeocTn. YacTb 1-2. O6opyAoBaHue 4718 U3MEPEHNS paAVonoMex 1 MoOMexoycToinunsocTu. Beno-
MmoraTesibHoe o6opygosaHue. KouaykTnBHbIE NOMEXN)

CISPR 16-1-4(2004)8). Specification for radio disturbance and immunity measuring apparatus and
methods — Part 1-4: Radio disturbance and immunity measuring apparatus— Ancillary equipment — Radiated
disturbances (TexHnyeckve ycnoBusi Ha 060pyA0BaHNe U METOAbI U3MEPEHMIA PaANONOMEX U MOMEXOYCTORYN-
BOoCTW. YacTb 1-4. O6opyaoBaHune 4na M3MepeHus pagmornomex 1 nomMexoyctoiymBocTu. BenomoratensHoe
ob6opygoBaHue. 3nyyaemble nomexm)

CISPR 16-2-1(2005)9\ Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-1: Methods of measurement of disturbances and immunity — Conducted disturbance
measurements (TexH1MYeckne ycnosusa Ha 060pyAoBaHe 1 MeToAbl N3MEPEHN paaronomMex N NOMexXoyCToW-
ynmBoCTU. YacTb 2-1. MeToAbl N3MEPEHNI NOMEX 1 MOMEXOYCTONYNBOCTU. VI3MEpPEHUA KOHAYKTUBHbBIX MOMEX)

CISPR 16-2-3(2006),0> Specification for radio disturbance and immunity measuring apparatus and
methods — Part 2-3: Methods of measurement of disturbances and immunity — Radiated disturbance
measurements (TexHUYeCKNe YCNOBUSA HA 060pyA0BaHNe 1 METOAbl U3MepPeHUii paanonomMex 1 NOMexoycTo-
4ynBoCTU. YacTb 2-3. MeToAbl N3MEPEHWI NOMEX ¥ MOMEXOYCTONUYNBOCTU. VI3MepeHune n3nyyaemMbix NOMEX)

'>3ameHeH Ha IEC 61000-6-1(2016).
2> 3ameHeH Ha IEC 61000-6-2(2016).
3" 3ameHeH Ha IEC 61000-6-4(2018).
4> 3ameHeH Ha IEC 61010-1(2010).
5> 3ameHeH Ha IEC 61131-3(2013).
3ameHeH Ha CISPR 14-1(2016).
7> 3ameHeH Ha CISPR 16-1-2(2014).
3ameHeH Ha CISPR 16-1-4(2019).
Y 3ameHeH Ha CISPR 16-2-1(2014).
,0) 3ameHeH Ha CISPR 16-2-3(2016).
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2 WcnbiTaHna Tvna

B HacToswem pasgene ycTaHOBeHbl TpeboBaHUA K ocyLLecTBAeHNo NpoBepku MK 1 cBA3aHHbIX C HUMK
BHELUHMX YCTPOWCTB Ha COOTBETCTBME HACTOALEMYy CTaHAapTy. YCTaHOB/eHWe COOTBETCTBUS BKIOYaeT B
cebs:

- MCMbITAHMA TUNa cornacHo pasgenam 6.9 n 12;

- 3KCMepTu3y, BU3yaslbHblil KOHTPONbL M/WN N3MEPEHUS.

YkasaHHble UCnbITaHVA ABAATCA KBaNINMUKALMOHHBIMU 1 He CBA3aHbl co crnocobamun npumeHenns K.
CornacHo 06n1actu pacnpocTpaHeHus HacTosALLEro ctaHgapTa NpoBepka COOTBETCTBUSA MOXET He OXBaTbiBaTb
ycTaHoB/IeHVe cnoco6HOCTU cuctemsl MK yA0BNeTBOPSATL 3aAaHHbIM TPe60BaHMSAM aBTOMATU3MPOBaHHOW Cu-
cTeMbl. B cnyyae He06Xx0AMMOCTY M3rOTOBUTE b U MOMb30BAaTE b JO/DKHbI COr/lacoBaTh NPOBeAeHne cneyu-
a/lbHbIX I/ICI'IbIT3HVII7I, He YCTaHOB/IEHHbIX HACTOALWNM CTaHOapPTOM.

JononHntensHo B pasgene 13 ycTaHOBMEHbl CTaHAAPTHbIE UCMbITAHUS.

MpumeyaHue — rMepudepuiiHbie YCTPOICTBA, UCMOb3YEMbIE B TEX XKE YC/OBUSIX OKPY)XaOLLEN cpefpl, UTo 1
cvctema MK, fOoMKHLI COOTBETCTBOBATL TEM Xe TPEGOBaHNSM.

2.1 WcneiTeiBaemoe obopyposaHue (UMO)

CucTembl MK oxBaTtbiBaOT AMana3oH OT aBTOHOMHbIX W3AeWiA A0 MOAYbHbIX KOHCTPYKLUIA; 3TO BEAET K
6eckoHe4YHOMyY pa3Hoobpas3unio co3faBaembix nosib3oBarenem hakTuyecknx koHdurypaumini cuctemsl MK. Mo
04YeBUHbIM NMPaKTUYECKNM COOBpaxeHnsM B 60/1bLUINMHCTBE C/lyYyaeB UCMbITAHWSA TUNa He MOryT NPOBOANTLCA
Ha MNO, naeHTnyHom cuctemam MK, cosgaHHbIM Nonb3osartenieM. TpebyeTcsa 3aknioyeHne TEXHUYECKOro aKe-
nepta. CnegosatesnibHO, N3roToBUTeNb 0653aH onpedenutb UMO v 3a40KyMeHTpPOBaTb COOTBETCTBYIOLLME
naaH u nporpammy MCnbiTaHWi NS BbIMOHEHNS CNeAyoLWMX NPUHLMNOB.

COBOKYNHOCTb ucnbITaHuii, MO 1 nporpammbl UCNbITaHWIA AO/MKHBI coYeTaTbCs Mexay co6oli Takum
06pa3om, 4Tobbl MMeNNCb OCHOBaHWA ANA YyTBEPXAEHWSA, YTO nobas KoHdurypaums, cogaHHas nosb3oBa-
TefieM COrnacHo crneungukaunsaM U3rotoBUTeNs N MHCTPYKUMAM NO YCTAHOBKE, MOXET Y[O0B/eTBOPUTENbHO
NPOWTK 3TW Xe MUCMbITaHWs 1 ByAeT AO/MKHbIM 06pa3oM (PYHKLMOHNPOBATL B HOPMA/IbHOM PEXUME, UYTO AOJXK-
HO o6ecneynTb faHHble UCMbITaHUS.

M3rotoBuTENb MOXET UCMO/b30BaTh pasninuHble eguHuubl MO ana gocTmkeHus uenei, npegycmo-
TPEHHbIX AaHHbIM UCMbITAHWEM TUNA, B TOM ClyYae, ecii B HACTOALWEM CTaHfapTe He NpefyCMOTPEHbI NHble
TpeboBaHus.

Ecnn NNO, npeacTaBnstowee ocHoBHOW MK nnm ctaHumio yganeHHoro seoga'Bbisoga (CYB/[), nveet
MOAYNbHYIO CTPYKTYPY, OHO JO/DKHO BbIMOMHATL Creayloliee MUHUManbHoe TpebosaHue.

Bce Tunbl mogyneli fo/KHbI ObITb MpefcTaBneHbl B O4HOW AW HECKOMbKMX KoHdurypauusax UMO. B
KOTOpPbIX AOMNyckaeTcs /l06oe coyeTaHne Moaynei.

Bce Tunbl Moayneli fOMKHbI 6bITb BKIOYEHbI B KOHUrypauum UMO v nofBeprHyTbl UCMbITAHWIO Kak
MWUHUMYM OAUH pas.

MpumeyaHne — BO3MOXHOCTb MPUMEHEHUS CTATUCTUMECKUX KPUTEPUEB, OCHOBAHHbIX Ha METOZE BbIGOPKY,
LieniecoobpasHo paccMaTpuBaTh NPy 60/IbLLIOM KOMMYECTBE BXOA0B/BbIXOAO0B (Hanpuvep, 6onee 100).

Ecnu konuuecTBoO cemMeiicTB, KOTOpble AO/MKHbI GbiTh BKIOYEHbI B O4HY eanHnly VMO, ouyeHb BEMUKO,
M3roToBUTESb AO/HKEH UCNO/b30BaTb HECKO/bKO eanHul, MO cnegytowmm obpasom:

- AN UCMbITAHUST TUNA CEMEeNCTBa C OYeHb CXOAHbIMWU MOAYNAMU (T. €. MOAYNSIMU, U3rOTOB/IEHHLIMU
no OAHOW 1 TOW e cxeme W OT/IMYaloLMMUCS 4PpYr OT Apyra rnaBHbIM 06pa3oM YMC/IOM BXOZOB U BbIXOAOB)
N3roTOBUTENIb MOXET BK/IOUMNTb B OCHOBHYIO cucTemy MK TONbKO OAWH NPOM3BOMbHO BblIOPAHHbIA YneH ce-
melicTBa. Ecnm ucnbiTaHme TMna 3aBWUCUT OT pasnuunii Mexay MoAynsimu, TO eAUHUYHBIA YneH ceMelicTea
MCNo/b30BaTbCA HE MOXET,;

- oNnsa cosgaHus Tpebyemoli(bix) eanHuubl (eguHuny) MO Heo6XxoAMMO MCNosb30BaTb COOTBETCTBYHO-
LMe yCTPOICTBA, yKkasaHHble B KaTasnore, TakMe kak 6710ku nuTaHusa. 3Y ans npunoxeduii, npoueccop(bl)
nT. o,

- €C/IM NoKasibHOEe paclUMpeHe LWKHbI BNAETCA YacTblo cucteMbl MK v ecnn makcumanbHas AnvHa ero
Kabens paBHa WM MeHee 3 M, TO OHO [O/HKHO CUMTATLCA BHYTpPeHHel wuHoli MK. B Takom ciyyae ero Henb3s
paccMmaTpuBaTh Kak NopT ANS UCMbITAHWS;

- eC/M NoKasIbHOe paclUMpeHne LWVHbI ABNSETCA YacTbio cuctembl MK 1 No3BoNseT NpoBoANTL Kaberb
ANVHOW 60onee 3 M. TO TOMIbKO OAMH KOHeL, IMHUK CBSI3W fiBNsieTcst YacTbio UMO un cuntaeTcs NnopTom nepe-
[aun fJaHHbIX.
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B cnyuyae noaknoyeHUss HOBbIX Y3/10B-MOAY/EN yXXe NMOeno BBoAa B 06palleHne Katasorn3mpoBaH-
Holi cucTtembl MK. KOoTOpas yxe ycnewHo Mpolusia UCNbITaHUSA COr/TaCHO HacTosILeMy CTaHAapTy, MOXHO
ucnosnb3oBaTtb 60nee npoctoe MO no cpaBHEHUIO C TEM. KOTOPOE UCNOMb30BasIoCh NpU NepBoHavYaslb-
HbIX WUCMbITAHMAX. DTO AOMNYCTUMO TOJSIbKO B TOM cinydae, ecnv Takoe WIMO u cooTBeTCcTByOLWME NPO-
rpaMmbl UCNbITAHWA, NpeAoCTaB/IEHHbIE W3rOTOBUTEsSIEM, MO3BOJIAIOT MPOBECTUM Tpebyemyr NpoBEpPKY
COOTBETCTBMA Takum 06pa3oMm, Kak ecnu Obl 3TM HOBble eAWHWLbI/MOAYM MpOWAW npeaBapuTesibHble
ncnoitaHna UMO.

Ecnun B HacTosiLeMm cTaHAapTe He YCTaHOB/IEHO HUKaKMX UHbIX TPe6oBaHWii, N3roToBUTE b MOXET Npo-
BOAUTb KaXA0e McnbiTaHue Tvna Ha HoBoW eguHuue MO unm npoBoAuTh NocnefoBaTeslbHO HECKOMbKO UC-
NblTaHWI TMMNa Ha oAHON 1 Toil Xe eguHule UMO.

OpHW CNbITaHUA MOXHO /TIETKO NPOBOAUTL C UCNOJIb30BAHUEM OJHOW eAVHULLI 060pyA0BaHUSA, Apyrie
ucnblTaHUs yao6Hee NpoBOANTbL C MCMOMb30BaHMEM KOMMJIEKTa eAnHUL, 060pyA0BaHUs, CKOHPUIYpMpoBaH-
HbIXx BMecTe. O6opyaoBaHue, nogsexallee UCnbiITaHUsAM, A0/HKHO YAOBNETBOPATL 3TOMY YCN10BUIO. CM. MyH-
KTbl HA KOHKPETHbIE BU/bl UCMbITAHUIA, coAepXallme pekoMmeHaaumm no NNO.

2.2 Oco6eHHOCTU ucnbiTaHWii Ha yCTOVI‘-WIBOCTb N UCNbiTaHUA Ha 3NMEKTPOMarHNTHyt0
COBMECTUMOCTb

Ha pucyHke 10603HaueHbl He BCE IMHUK CBSA3W, a TOMIbKO [NaBHble JIMHUK CBA3U' IPUMEpPbI NNHUI CBA3N
(vHTepdpeiicbi-nopThbl). Bonbwasa yacte NMO BO BpeMS UCMbITAHUSA A0/HKHA UMETb HECKObKO MHTepdelicos/
NoOpTOB BO BK/IIOYEHHOM COCTOSIHWU.

PucyHok 1 — KoHhurypauum UcnbiTbiBAEMOro 060pyfoBaHus
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Kaxablii Mogynb cuctembl MK, Kak NpuBeAeHO Ha PUCYHKe 2. MOXeT BkIoyatb UMO, npeacTtaBneHHoe
Ha pucyHke 1, Takoe kak A. B. C, D. E n/wnun F. N KOHTPONA pasHbIX NOPTOB Kaxaow eanHuubl MO usro-
TOBUTE/Ib MOXET MCMOJIb30BaThb MOACUCTEMBI, & pa3Hble eguHuLbl VMO NpoxoaaT UcCMbiTaHue noovepeHo.

Tonbko ofHa noacuctTema noABepraeTcs UCMbITaHWI0 B 1060/ MOMEHT BpeMeHU. [pyrne noacuctemsbl
paccmaTpuBalroTCs Kak BCromoraresibHoe obopyaoBaHue.

Hanpumep, 4tobbl BbINONHWUTL OnpegenieHHoe ucnbiTaHne Ha UMO A. obopyfoBaHve ApYrux efuHuL,
WNMO moxeT 6bITb NOAKMNOYEHO, HO HE AO/MKHO HAXOAMTLCSA Ha UCMbITATE/IbHOM CTEHAE.

Hanpumep, 4To6bl NPOBEPUTL YCTONUMBOCTb cucTeMbl MK K 3neKTpuyeckum nomexam, U3roToBuTeslb
MOXeT BblOpaTb OAVH W3 CrefyoLLMX BapuaHTOB, KOTOPbIN ABSETCA NPUEMIEMbIM:

- co3faHue oaHoi o6uwen eguHnlbl MMO. Bkntoyaa CMnO/MO/CYB/, v npoBepka Bceld KoHUrypauuu;

* MCMO/Mb30BaHMe Komniekrta 6onee npoctbix eguHuy, UMO (Hanpumep, cuctema MK 6e3 CMnO/NO/
CYB/, ogmHouHble eguHuubl CMnO. CYBA. CMnuO n NO unn nioboe apyroe couetaHne 3T0ro 060pyaoBaHus,
KOTOpOe SIBNSeTCA NpYemMIeMbIM), HO NPOLLEALINX HAAMeXaLL WA KOHTPOIb COOTBETCTBYIOLLMX MOPTOB KaXA0M
eanHnubl MO ¢ o6opygoBaHneM, ABNAOLWUMCS YacTbio UCMbITaTelbHOro cTeHga (nabopaTopHoe o6opyzo-
BaHve. Heobxoaumoe Ans ncnbitaHua UMNO). yTo no3BosseT 3ameHnTb oTcyTcTByowme CMNuO/MO/CYBA,. Uc-
X0A4A M3 NPaKTUYECKUX COOBPaXeHUIA, N3rOTOBUTENb MOXET UCMO0/b30BaTh UMetoLwmecs egnHuubl CNnO'NO/
CYB/[, ona KoHTpons noptos UMO.

Kak MUHUMYM OfJMH OT Kax[loro Tuna uaun penpeseHTaTtMBHoe KOMYeCcTBO NOPTOB BXOA0B/BbIx0oA0B UMO
[OMKHBI 6bITb MOAKOYEHbI U AOMKHBI 6bITb PA60TOCNOCOGHbI.

Bbi6op penpeseHTaTUBHbIX PYHKLMOHANbHBIX PEXUMOB AO/HKEH OCYLLECTBASATLCA C YYETOM TOro, YTO
UCMbITaHWIO MOTYT ObITb NOABEPrHYThI TONLKO Hanbosee pacnpocTpaHeHHble pyHkuum MK.

2.3 YcnoBua UcnbiTaHUA Ha YyCTOWYMBOCTb

Mogaynb, KOTOpbIi BK/OYEH B KaTasior U3roToBUTENs, AOKEH 6biTb MOABEPrHYT UCMLITAHWIO B OTAEb-
HOM MOPsAKE MPU YC/IOBUW, YTO 06beANHEHWE HECKO/IbKUX MOAyNeid He BAUSeT Ha pesy/bTaT MCMbITaHus.
(CM. KOHKpeTHble MyHKTbI, B KOTOPbLIX peyb UAET 06 UCMbITaHWSX Ha YCTONUYMBOCTL.)

2.4 Tpouenypa NnpoBepku

McnbiTaHna Tuna fomkHbl 6biTb BbINO/IHEHbI HA AMO. npvBefeHHOM B 2.1. eC/iM He OrOBOPEHO MHOe.

[na Kaxgoro ncnbiTaHUa M3roToBUTESTb [O/IKEH:

* onpefenunTb cnocob YCTAHOBKM 3TON KOHUrypaummn 1 ee BHELLHNX COeUHEHW;

- MpefocTaBuTb NOAXOASALLME TECTOBbIE MPOrpamMMbl, KOTOPblE ByAyT MCMOMb30BATLCA B XOAE UCMbITaHWIA:

- NpeAIoXnTb nNpoueaypy NPOBEPKM NPaBUNLHOCTA (DYHKLMOHUMPOBAHUSA, BKOYAsA METO[ OLEeHKU Tou-
HOCTW 1 BPEMEHHbIX OTK/TOHEHWI aHaN0roBbIX BXOAHbIX/BbIXOAHbIX CUrHa0B.

CooTBEeTCTBYIOLLME MPOrpaMMbl MUCMbITAHUA M NpoueAypbl NPOBEPKM NMPaBUIbHOCTU (PYHKLMOHMPOBA-
HUA. NpefocTaB/isieMble U3roTOBUTENIEM, AO/DKHbI YA,0BIETBOPATL TpeboBaHmaM 2.5.

2.5 Tpe6oBaHuUs K NporpaMMam WcnbiTaHuii U NnpoueAypaM NPoBepPKU NPaBUIbHOCTK
thyHkumoHupoBaHus (MMNMN®), npegocTaBAAEMbIM U3TOTOBUTENEM

B xofe TMNOBbIX NCNbITaHWUIA HE AOKHO ObITb:

* 1opuu annapartypbl, 3a UCK/TIOYEHNEM cllyvyaeB, Korja 3To npefyCcMOoTPeHO UCMbITaHueM,;

* U3MEHEHUs1 ONepaLMoHHOlM CUCTEMbI U TECTOBbLIX NPOrpamMm W/unm nopsigka nx BbINOSHEHUS:

* HenpegHaMepeHHOro U3MeHeHUs CUCTEMbI U COXPaHEHHbIX U OBMeHNBaeMbIX NPUKNAAHbLIX aHHbIX;

- HeycTOMYMBOro WK HenpegycMoTpeHHoro nosegeHnsa UMO:

* OTK/TOHEHUS aHaNOroBbIX BXOAHbIX/BbIXOLHbIX CUTHANO0B 3a Npefensl, onpegenexHble B 7.10.2, nepe-
yncneHue 4). n 7.11.2, nepeyncneHue 3).

Bce cootBeTcTBYtOLWME hyHKLMMU 1 yacTu VMO (T. e. y3nibl U MOAYNN) AOKHBI PYHKLMOHMPOBATL Takum
06pas3om, 4TOObl BXOAHbIE U BbIXOAHbIE MH(DOPMAaLMOHHbIE KaHasbl, CBA3aHHbIE C 3TUMUN (DYHKLUMAMN N YacTs-
MW 060pYy0BaHNA.KOHTPOMPOBA/TUCD.

Bce kaHanbl BXOL0B/BbIXOA0B 1 KaHasbl cBA3N VMO A0/MKHBI KOHTPO/IMPOBATLCS.

MpumeyvyaHne — B cnyyaB c 601bWUM KONMYECTBOM BXOA0A'BbIXOL0B U T. 4. (Hanpumep, 6onee 100) aonycka-
eTca NpYMeHeHne CTaTUCTUYECKX KpUTepueB, OCHOBAaHHbIX HA MeTofe BblGOPKH.

Bce BHyTpeHHWe 1 BHeLlHWe cpefcTBa BbiBOAa VIHCpOpMaLI,VIVI 0 COCTOSIHUM 06bEKTA, Takme Kak ancnnen, cee-
TOBble CUTHa/IM3aTOpPbI, aBapmMHaﬂ CurHanunsauuna n perucTpbl pe3ynbTatoB camoanarHoCTUKN, OO/1KHblI KOHTPO-
nunposarbca. Mpouenyps! UcnbITaHWi AO0/DKHbI npeaycMaTpuBaTb BO3SMOXHOCTb MPOBEPKN YKa3aHHbIX ,Cl,el7|CTBMI7I.
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Bce pasnunuHblie pexumbl paboTtsbl cuctem MK. BaxHble Ana npuMmeHeHus MK-nonb3oBaTenem. Takme Kak
3anyck U OCTaHOBKa, XOM0A4HbIA/TENNbIA/ropaYmMii NOBTOPHBIA 3amnyck, HopMasibHas paboTa M HopMasibHast
0CTaHOBKa, NporpaMmupoBaHue.ynpassieHe C NMOMOLbI0 CPeACTB OT/1IaKN U TECTUPOBAHUA U Apyrue npu-
MEHSIeMble PEXUMbI, O/MKHbI O6bITb NPOBEPEHBbI HA KAYECTBO BbIMNOSIHEHUS U HA NOBEAEHUE.

[omKHbI 6bITb NPOTECTUPOBAHbI YC/I0BUS NHULMANN3aLnmM 1 nepesarpy3km Bcex KOMNOHEHTOB KOHQUTY-
pauun MK B pexnmax 3anycka n oOCTaHOBKW. Pa3fivyHble pexuMbl, Takne Kak BbINOSIHEHWE, NPOorpaMmMmpoBa-
HUWe. perncTpaums, AO/DKHbI 6bITb MPOBEPEHbI HA KAYECTBO BbINOIHEHMSA U Ha NOBeAeHue.

No6ble 0COGEHHOCTU'XAPAKTEPUCTUKN. HE OTPaXKEHHble B HACTOSILEM cTaHAapTe, HO Heo6GXoAVMble
AN NpaBUNBHOTO (OYHKLMOHUPOBaHMSA 6a30B0oi cucTembl K. AOMKHbI KOHTPO/IMPOBATLCSA U AO/MKHbI ObITh
noABepPrHyTbl UCMbITAHUIO.

2.6 O6LWMe ycnoBus UCNbITaHWUA

McnbITaHusi O/MKHBI MPOBOANTLCS COMMIAcHO COOTBETCTBYIOLLEN npoueaype.

McnbiTaHua Ao/KHbI NPOBOAUTLCA B COOTBETCTBUM C OGLUMMM YCMIOBUSIMU, YCTAHOB/IEHHBIMU B Ta6/M-
Le 1. ecnu He yCTAHOBMIEHO UHbLIX YCOBWIA.

MocnefoBaTeNbHOCTb UCMbITAHUI TUMNA HE OrOBapMBAETCSl, ECIN HET UHBIX YKa3aHWii.

Ta6nuuya 1— O6WwMe ycnoBUs NCNbiTaHWi

YcnoBust UCnbITaHuit

VCTOYHWK NuTaHns 060pyaoBaHus HoMWHanbHble HanpskeHne n yactota
TemnepaTtypa Ot 15 ‘C go 35 =0
OTHOCMTENbHasA BNAXHOCTb S75%

BapomeTpuyeckoe gasneHne OT 86 go 106 kMa (ot 650 go 800 mMm pT. CT.)
BbixoaHas Harpyska HomuHanbHas

3arpasHeHue CreneHb 2

3 TepmMuHbI 1 onpegeneHus

B HacTosilwem cTtaHgapTe npumeHeHbl TepMuHbl o IEC 61131-1. a Takke cnegyloLmne TepMyHbI € COOT-
BETCTBYOLMMMN ONpeaeneHUamu:

3.1 aHanorosblii BXo4 (analogue input): YCTpoiicTBO, KOTOpOe NpeobpasoBbiBaeT HEMPeEpPbIBHbIV CUTHAN
B AMCKPETHOE My/IbTMOVMTOBOE ABOMYHOE YMC/0 AN paboTbl B CUCTEME NMPOrpaMMUpyeMbIX KOHTPO/IIEPOB.

3.2 aHasnoroBblii Bbixog (analogue output): YcTpoiicTBO, KOTOpoe npeobpa3oBbiBaeT My/bTUGUTOBOE
[BOVNYHOE YNC/IO U3 CUCTEMbI MPOrpaMMMPYeMbIX KOHTPO/IIEPOB B HEMPEPbIBHBIA CUrHAN.

3.3 poctynHasa 4vacTb (accessible): YacTb, KOTOpPO/A MOXHO KOCHYTbCSl LUAPHUPHBLIM WCAbITaTeNb-
HbIM MasibLemM WU ucnbITaTe/lbHbIM LWTUGTOM, B C/lyYae ec/iv OHa YCTaHOB/ieHa Haanexaliym o6pasom.
CMm. 12.1.2, 12.1.3 u npunoxeHue C.

3.4 6asoBas cuctema nporpammupyemoro KoHTponnepa (basic (PLC-system)]: KoHdurypaums, ko-
TOopas COCTOUT Kak MUHMMYM W3 MPOLECCOPHOr0 YCTPOCTBA, NCTOYHMKA NMTaHNA 1 YCTPOCTBA BBOAA/BbIBO-
na. CM. pUCyHoK 2.

3.5 baTapes (battery): SNeKTPOXMMMUYECKUA UCTOYHMK IHEPTUN, KOTOPbIA MOXET BGbiTb Mepesapsxae-
MbIM WU Menepe3apsxaembiM.

3.6 3a30p (clearance): Kpatyaiilee paccTosiHie B BO34yxe MeXAy ABYMS NPOBOAALLMMU YaCTAMMU.

[IEC 60664-1. nyHkT 1.3.2]

3.7 3aWMTHOE NoKpbIiTMe (coating, protective): MokpbITVE U3 COOTBETCTBYHOLENO M3ONSALMOHHOIO Ma-
Tepuana. KoTopblii 3aKpbiBaeT 3a30p W'MAN NYyTb YTEUKN NeyaTHOl MnaTtbl 1 COOTBETCTBYET NOBEPXHOCTM Me-
YyaTHOW nnaTbl Takum 06pasoM, 4TO6bl UCKNIOUNTL BO3AENCTBME BHELIHEN cpefpbl 1 4TO6bI 3a30p W'MAN NyTb
yTEUKM MOINN BblAepXaTb TpebyeMoe MMMNYIbCHOE U HENPEPLIBHOE 3/1IEKTPUYECKOE HanpsKeHue.

NMpumeyaHune — TlOKPbITUE OGLIYHO MPUMEHSETCS, YTOObI UCKMUNTL BAWSHWE aTMOctepbl U YCUIuTb Au-
3/1eKTPUYECKMe CBOCTBA 3a30pa W/Wnm NOBEPXHOCTU U30MALMMU, KOTOPble B HOPMaSIbHOM COCTOSIHUM 6€3 NOKPLITUSA GblN
6bl HeaZleKBaTHbI OKPYXatoLW UM ycoBuam. MeHee ach(PeKTUBHOE NOKPbITUE MO3BO/IAET UCKIOUNTL BIMSIHWE aTMocdepsl,
HO HE MOXeT rapaHTMPOBaTb HAJEXHOCTb C TOUKW 3PEHUS YCUNEHUSA AN3NEKTPUYECKUX CBOICTB.
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3.8 nokasatenb cToikocTn K npo6oto: MCM [comparative tracking index (CTI)J: YucnoBoe 3HayeHue
MaKCUMasibHOTO HanpshkeHWs, nNpyv KOTOPOM MaTtepuan BblaepxusaeT 6e3 npobos nageHve 50 kanenb pac-
TBopa NHACI (xnopuga ammuaka).

[IEC 60112. nyHkT 3.5]

3.9 nyTb yTeukun (creepage distance): MuHMManbHOe paccTosHUE BAO/b NOBEPXHOCTY MOHOJITHOIO
M30/1ALIMOHHOI0 MaTepuana mexay ABYyMS NPoBOAALLMMUN YaCTAMM.

3.10 TokonpueMHbIN (current sinking): CBOICTBO Nprema Toka.

3.11 Tokonogatowuii (current sourcing): CBOCTBO NOCTaBKM TOKa.

3.12 yndpposoin Bxog tnna 1 (type ldigital input): YcTpoiicTBO A4S U3MEPUTENbHBIX CUrHA/I0B, nonyya-
eMbIX OT MeXaHN4YeCKMX KOHTaKTOB YCTPOICTB NepeknoyeHmns, HanpymMmep pene, KHONoK, BbikovaTenei u T. n.
MpeobpasyeT hakTMyeckn curHan ¢ 4ByMs COCTOSSHUAMU B OAHOOMTOBOE ABONYHOE YMCIO.

MpumeuyaHne — LndpoBbie BXoabl TNa 1 MOryT 6bITb HENPUTOLHBI B C/ly4ae UCMOb30BaHUS NONYNPOBOS-
HUKOBbIX NMPUBOPOB, TAKUX KaK AaTuMKM, GECKOHTAKTHbIE MepekioyaTenin u T. 4.

3.13 yndppoBoit Bxog Tuna 2 (type 2 digital input): YcTpoicTBO A1 U3MEPUTESIbHBLIX CUTHAOB OT MOJTy-
NPOBOAHMKOBbIX YCTPOWCTB MEpPek/TloYeHns, HanpuMmep ABYXMNPOBOAHbIX 6ECKOHTaKTHbIX MepekniovaTenei.
MpeobpasyeT hakTMyeckn curHan ¢ ABymMsl COCTOSHUSAMU B O4HOOGUTOBOE [BOMYHOE YMCIIO.

MpumeuaHunsn
1 MpuBoauMbIe 34€eChb ABYXNPOBOAHbIE GECKOHTAKTHbIE NepeknovaTenn cootsetcTyoT IEC 60947-5-2.
2 [laHHbI? knacc uMpoBOro BXoAa MOXeT NCMO/b30BaTbCA BMECTO Knaccos 1 u 3.

3.14 yncpposoii Bxog Tvna 3 (type 3 digital input): YcTpoiicTBO AN M3MEPUTENIbHLIX CUTHAIOB, MO-
NlyqaeMbIX OT MOMYNPOBOAHUKOBbIX YCTPOWCTB NepeknioyeHns, Hanpumep ABYXNPOBOAHbIX 6E€CKOHTaKTHbIX
nepeknoyartenei. MpeobpasyeT hakTUYeCKn CUrHan ¢ ByMsl COCTOSAHUSAAMMN B OAHOOUTOBOE [BOVMYHOE YMCIIO.

Mpumeuvanunsn

1/[laHHbI Knacc LuMdPOBOro BXoAa MOXeT Takke MCNo/b30BaTbCsa BMECTo knacca 1.

2 Lndposble Bxodbl TUNa 3 UMeT 60nee HU3KME 3NeKTPUYecKne XapakTepucTUKM MO CPaBHEHMIO C LU poBbIMU
Bxogamu Tvna 2. O6bIYHO OHW VMeloT, bnarogaps 3TOMy, 3HauMTeNIbHO 60/1ee BbICOKYI0 MIOTHOCTb BXOAHOIO kaHana Ha
OfMH MOAYNb UK Ha OAHY eAnHULY npoAykumn. OTnnumne Tuna 3 oT TMna 2 3ak/iyaeTcsi B TOM. YTO NepBblii COBMECTUM C
ycTpoiictBamu cornacHo |IEC 60947-5-2. koTopble B COCTOSHUW *MBbIK/IIOYEHO» paboTaloT Ha HU3KOM Toke. CM. Tabnuuy 8. B
KOTOPOI ycTaHOBNEHbI paboyne gnana3oHbl. YTo kacaeTcsl COBMECTUMOCTU C 6€CKOHTaKTHbIMUW NepeklyaTenamm, To 60/b-
LIO€e KO/IMYeCcTBO GECKOHTAKTHbIX NepekayaTesneil, COBMeCTUMbIX C TUNOM 2. [O/DKHbI 6bITb COBMECTUMbI Takxe ¢ Tunom 3.

3.15 yndpposoit Bbixod (digital output): YcTpoiicTBo, koTopoe npeobpasyeT 04HOGUTOBOE ABOMYHOE
YNC/IO B CUTHAS C ABYMS COCTOSIHUSIMMU,

3.16 3emnsa (earth): MpoBogdALwan macca 3emnun, 3NeKTPUYECKUn NOTeHLMan KOTOpoi B 060N Touke
TPaAMLMOHHO NPUHUMAETCA 3a Hy/lb.

3.17 anekTpomarHutHasa coBmectnumocTtb: IMC (electromagnetic compatibility; EMC): Cnoco6HocTb
060pyA0OBaHNA MU CUCTEMbl paboTaTb YA0BIETBOPUTENbHLIM 06Pa3oM B 3/1IEKTPOMArHUTHbLIX YCI0BUAX 6e3
co3faHna HeJONyCTVMbIX 3/IEKTPOMAarHMTHbIX NMOMEX /15 Kakoro-mbo obbekTa B aHHON cpefe.

3.18 3akpbIiTOe o6opyaoBaHue (equipment, enclosed): O6opyaoBaHue, 3aKpbITOE CO BCEX CTOPOH, KPo-
Me NMOBEePXHOCTU ero ycTaHoBKW, o6ecneynBaloLee 3awuTy nepcoHana oT C/y4aiHoro kacaHns TOKOMpOBO-
OAWMX MK ABUXKYLLUXCS YacTeld, cogepxaliuxcs B annapartype, 1 060pyAoBaH1s OT nonagaHusi ciydyaiHbix
TBEpAbIX TeN CpefHNX pa3MepoB 1 oTBevatlee TpeboBaHNAM MEXaHUYeCcKol NPOYHOCTU, BO3ropaeMocTy u
ycToihumBocTu. CTeneHb 3almTbl AO/MKHA cocTaBnaAaTb r 1P20.

3.19 kopnyc (enclosure): Koxyx o6opyfoBaHus, KOTOpbI obecrneynBaeT CNocob U CTeMNeHb 3aluTbl,
COOTBETCTBYIOLLME HA3HAYEHMIO.

3.20 ucnbiTbiBaemoe obopygosaHme; MO (equipment under test; EUT): PenpeseHTatuBHasi(ble) KOHGUry-
pauns”), onpeseneHHas(ble) N3roToBUTENEM 1 UCNONb3yeMasi(ble) NPy NPOBEAEHUN UCTIbITaHWIA TUNa (pasgen 2).

3.21 BHelwHMe NpoBOfAHble coeanHeHuna (external wiring): MpoBoaHble coeAnHeHs 06opyLoBaHUS
cUcTeMbl MPOrpaMMUpyemMoro KOHTposiepa, ycTaHaB/IMBaemMoro nonb3osaresnem.

3.22 nonesas nposogka (field wiring): BHelwHne npoBoAHbIE COEAUHEHNS.

3.23 hyHKUMOHaNbHbI NnpoBog 3a3emneHus (functional earthing conductor): MpoBoa, KOTOpbIA nMe-
eT 3/1eKTPNYECKNI KOHTaKT, HanpuMep, ¢ 3eM/eil B Lenax yayyweHns noMexoycTonynsocTy.

3.24 pyyHoe o6opygosaHue (hand held equipment): O6opyaoBano, yaepXvMBaeMoe 1 ynpasnsemMoe pykamu.

3.25 onacHoe HanpsixeHue (hazardous live): HanpsikeHne, cnoco6HOe NPUBECTU K MOPaXXEHUIO 3MeK-
TPUYECKUM TOKOM WU 3/1IEKTPUYHECKOMY 0XOTY NPY HOPMasibHOM (DYHKLVMOHNPOBAHUN WA NPU PYHKLMOHMPO-
BaHWMN C OAMHOYHON HENCNPABHOCTLIO.
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MpunmeyvaHne — Cwm. B 11.2.1.1 3HaYeHUs, NPUMEHAEMbIE A1 HOPMANbHOTO (PyHKLMOHUPOBaHus, ne 11.2.1.2
3HavYeHna — 419 PYHKLMOHNPOBAHUS C OAWHOYHOI HEeMCNpPaBHOCTbLIO.

3.26 ycToiuuBocTb {k nomexam) [immunity (to a disturbance)]: CnocobHocTb ycTpoiicTBa, 060pyao-
BaHWA UM CUCTEMbI paboTaTtb 6e3 yxyAlWeHNs xapakTepucTuk Npyu BO34eiCTBUN 3/1EKTPOMArHUTHBIX NOMEX.

NMpumeyaHue — ITOT TEPMUH NPUMEHSAETCA HE TONbKO UCKTIOUNTENBHO KOMC cornacHo HacTosiLeMy CTaH-
fapTty. OH MOXET Takke pacnpocTpaHATLCSA Ha Takue hakTopbl, kak. Hanpumep, BUGpaLus, BNaXHOCTb U T. 4.

3.27 ncnblTaHMs TMNa Ha YCTOWYUBOCTbL (MCNbITAHMA HA YCTONYMBOCTL) [immunity type test (immunity
test)]: cnbiTaHue Tvna, NoATBeEpPXAaKOLee, YTO PYHKLMOHUPOBAHNE OCHOBHOM KOHMhMUrypaumm cucTemsl Npo-
rpaMMVpOBaHNs He N3MEHSIETCA NPY NPUIOXKEHUV ONpefeneHHbIX BUSIOWMX BENNYMH, KOTOpble nNpegHasHa-
YeHbl 415 UMUTaLMK YC0BUKN 3KCNayaTauun.

3.28 n3onauusa (insulation): Bce matepuasnbl ¥ KOMNOHEHTbI, UCNOMb3yeMble A8 U30NALUU NPOBOASA-
LLMX 3/IEMEHTOB YCTPOICTBA.

MpumevaHusa

1 M3019LMOHHBIM MaTepUasioMm MOXET 6blTb TBEPAOE BELLECTBO, XUAKOCTb, ra3 (HanpuMep, BO3AyX) UM X COBOKYMHOCTb.

2 /3onmpoBarth (to insulate) — npegoTBpaLiaTe BOSHUKHOBEHWE NPOBOAMMOCTY MeXAY ABYMS NPOBOAALLMMU YaCTAMU.

3 N3onuposaTs (to isolate) — NOMHOCTLIO OTCOEAMHUTL YCTPONCTBO UAN LieMb OT APYTUX yCTPONCTB nnu uenei. Obec-
neynTb (MOCPeACTBOM pasfeneHus) onpefeneHHyto CTeneHb 3awuTbl OT M0G0 HaxoAsLeca Nog HanpsKeHNEM Lenu.

3.29 ocHoBHas m3onsayus (basic insulation): N3onsuua onacHbIX YacTeli 060pyA0BaHNSA, HAXOAALLUXCA
noA HanpshkeHnem, B Liensx obecrnevyeHnss OCHOBHOW 3aluThbl.

MpuMeuyaHne — [laHHOe onpejefieHNe HE PACNpPOCTPAHSETCS Ha W30MALUI0, UMEIOLLYI0 WUCKIIOUUTENbHO
(PyHKLMOHA/IbHOE MpeaHasHaueHue.

3.30 gBoitHasa mnsonauus (double insulation): 3onaums, BkAYalLwas OCHOBHYIO U AOMOMTHUTENbHYIO
N30NALMI0.

3.31 ycuneHHasa usonsauusa (reinforced insulation): N3onaumna onacHbix NpoBOAALLMX YacTel, koTopas
obecneymBaeT CTeNeHb 3aLNTbl OT NOPaKEHNSA INEKTPUYECKAM TOKOM, IKBMBASIEHTHYIO ABOMHON N30NALMN.

MpumeyaHne — YcCuUIeHHasa U30NAUUSA MOXET UMETb HECKOJIbKO C/MI0eB, KOTOpble MO OTAENbLHOCTU HEe MOTyT
6bITb npoBepPeHbl KakK A0NOJIHUTEIbHaA Uan OCHOBHaA n3onayna.

3.32 pononHuTenbHaa nsonauusa (supplementary insulation): HezaBucumas usonsauus, NpumMeHsemas
B [IONOJIHEHNE K OCHOBHOI M30M15IUMN AN 3aLNUTbl OT KOPOTKUX 3aMbIKaHWIA.

3.33 uHTepelic (interface): MpaHnua mMexay paccMaTpuBaeMoil CUCTEMOI U Apyroi cuctemoi 6o
MeXAy OTAeNIbHbIMW YacTAMU CUCTEMbI, Yepes KOTOPYIO NepeAaeTcs MHhopMaLysa v anekTpuyeckas saHeprus.

3.34 BHyTpeHHMe NpoBOAHble coeaunHeHuns (internal wiring): MpoBoAHbIE COeAUHEHMNSA, KOTOPbIE Ha-
XOAATCA BHYTPKU 060pYyA0BaHNA CUCTEMbI NPOrpaMMUpPOBaHUS, YCTaHaBIMBaeMOro N3roToBUTeNeMm.

3.35 n3onupoBaHHble (ycTpoiicTBa, uenu) [isolated (devices, circuits)]: YcTpoiictBa wnu uenu, He
UMeloLLne raibBaHN4YecKoro CoeMHEHNss Mexay co6oiA.

3.36 yacTb 0o6opyaoBaHua nog HanpshxeHuem (live part): MpoBog v NpoBoAALLas YacTb, koTopas
HaxoAmTCA Noj, HanpshkeHrem Npu HOpPMasbHOW aKCnayaTaumn, BKAYas HelTpasibHbI NPOBOA, HO He BKJHO-
yas corfiacHo ycTaHOB/IEHHO foroBopeHHocTn PEN-. PEM- nnn PEL-npoBoga.

MpumeuvaHus

1/[laHHOe onpejeneHne He o06sa3aTeNlbHO NopasyMeBaeT PUCK NOPaXKEHNS 3NEKTPUYECKM TOKOM.

2 PEN-npoBog — npoBog, 06beAnHAIWMIA PyHKUNM Kak MpoBoAa 3alMTHOro 3a3eM/eHns, Tak U HelTpaabHOro
nposoja.

3 PEM-npoBog— npoBog, 06beanHALLWNI PYHKUNM Kak TPOBOAA 3aLUTHOTO 3a3eM/IeHNSA, Tak U MPOBOAA CO Cpef-
Hell ToYKoiA.

4 PEL-npceoa — npoBof, 06beNHAWNIA hyHKLMW Kak NpoBOAa 3alMTHOTO 3a3eM/IeHUs, Tak 1 IMHEeHOo NpoBoJa.

3.37 rpynna matepuanos (material group): M3onaumoHHbIe MaTepuansl, knaccuduuvpyemsle no nH-
Aekcy cToiikocTu k npo6oto (CTI) (cm. 11.4.3).

3.38 mukpocpea (micro-environment): YcnoBusi BHeLHel cpefbl, B KOTOPbIX HAXoAATCA paccmaTpusa-
eMble 3a30p WM YacTb NOBEPXHOCTU U30MALWN.

MpumevyaHne — KayecTBO M30NALMM ONpefenseTcs BAUAHUEM MUKPOCPebl 3a30pa IM60 06/1acTM NOBEPXHO-
CTU N30M1514MKN, a He BHeLHell cpefoii o6opyaoBaHnsa. Mukpocpea 3asopa mbo 06/1acTi NOBEPXHOCTW U30AALNMN TIOKET
6bITb 60N1€E UM MeHee 61aronpusTHOM NO CPaBHEHUIO C BHELIHeN cpefoil o6opyaoBaHus. Mukpocpeaa onpegensietcs
BCeMU hakTopamu, BAUSAIOLWMMY Ha U30MALMIO, TAKUMUN KakK KTMMaTUYeckne n 3NeKTpoMarHuTHble dpakTopbl, ypoBeHb 3a-
rpsisHeHns n 1. 4. (IEC 60664).
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3.39 moaynb (module): YacTb cuctembl nporpaMMMpyeMOro KOHTpossepa, cofepxalias ngeHtudu-
uupoBaHHoe”) ycTpoiicTBo(a) (Hanpumep. LiM. aHanoroBblil BXoA U T. 4.), koTopoe(ble) BcTaBnseT(loT)cs B
COeAIMHNUTENBbHYIO NNaTy WK OCHOBHOW 6/10K.

3.40 mHorokaHanbHbIi Mogynb (multi-channel module): Moaynb, cogepxaluuii tHTepdelicbl MHOrokaHaslb-
HbIX BXOA0B NMUN BbIXOA0B CUrHAI0B, KOTOPbIE MOTYT GbITb U30/IMPOBaHbI UMW HE U30NMPOBaHbI APYT OT Apyra.

3.41 HopmanbHoe yHKUMOHMpoBaHue (normal use): PyHKUMOHUPOBaHME, BKIKOYAA PexnuMm oxuia-
HWS, B COOTBETCTBUMN C UHCTPYKLMAMM MO 3KCMyaTaumMm uam B COOTBETCTBUM € OnpeesieHHbIM HasHaYeHneM.

MpumevaHne — HopmanbHble paboyne ycnoBusa yCTaHOB/EHbI B pa3aenes.

3.42 HopmanbHbIli pexum (normal condition): Pexum dyHKLMOHMPOBaHWSA, NPy KOTOPOM AeiCTBYIOT
BCe 3allWTHble MexaHu3Mbl, obecneymsaloLie MyHKUNOHUPOBaHne 6e3 c60es.

3.43 oTkpbITOE 060pyaoBaHue (open equipment): O6opyaoBaHue, y KOTOPOro MOryT GbITb AOCTYMHbI
3NEeKTPUYECKNE YaCTW MOA HaNpsHKeHNeM, Hanpumep rnaBHoe NpoLeccopHoe ycTpoincTeo. OTKpbIToe o6opy-
[oBaHWe [O/KHO 6bITb BCTPOEHO B [ipyrue y3bl B Liensax obecrneveHns 6e30nacHocTu.

3.44 onepatop (operator): J/Inyo, OCyLLeCTBAAIOLLEE YNPaB/IEHUE U KOHTPO/Ib YCTPOCTBA WK npoLiec-
ca yepe3 UMW, nogknoueHHbIl K cucteme nporpamMmMmMpoBaHns. OnepaTop He MOXET BHOCUTb M3MEHEHUS B
KOHdUrypaumio annapaTHbIX CpeAcTB, NPOrpaMMHbIX CPEACTB AW NPUKIaAHON nporpaMmbl npubopa. Mpu-
60p He npegHasHayeH AN NPYMEHEHUs NepPCOHasIoM, He UMEIOLMM A0CTaTouHoN kBanudukaumu. Mpeano-
naraeTcsi. YTO oneparop AO/HKEH 3HaTb 06 06LLMX pycKaX, CBA3AHHbIX C aKCnyaTauuein npubopa.

3.45 kaTeropusa nepeHanpshkeHus (Lenu unu afieKTpUYeckon cuctemsl) [overvoltage category (of a
circuit or within an electrical system)]: Knaccudukauns, ocHoBaHHas Ha orpaHu4eHnn (Wi KOHTPose) npeano-
naraemblix NEPEXOAHbIX NEPEHAaNpPsXEHNA, BO3HMKAIOLWNX B Lenu (Min B Npeaenax 3/1eKTPUYecKoin cucTemsl,
nMeroLeli pasimyHble HOMUHA/bHbIE HANPSXXEHUS) U 3aBUCALLUX OT CPeACTB, NCMNOMb3yeMblX 419 OrpaHuye-
HUSA NepeHanpsXeHni.

[IEC 60664-1. nyHkT 1.3.10]

MpumevaHnsa

1 B anekTpuyeckoli cucteme nepexof U3 OfHON KaTeropum nepeHanpshkeHus K apyroii (6onee HU3Kol) ocyliecT-
B/SiIeTCS NPMMEHEHWEM COOTBETCTBYIOLNX CPEACTB, YA0BNETBOPSALWNX TpeboBaHMAM UHTepdelica. Takne Tpe6GoBaHuA
MHTepd)eVlca MOTyT 3aKn4aTbCA B YCTaHOBKEe 3alUTHbIX yCTpOVICTB oT I'IepeHaI'Ipﬂ)KeHVIVI nnn nocnepoBatesibHO-Napan-
NenbHOro uMmnepgaHca, CNOCO6HbIX paccensaTtb, nornowatb nnn npeo6pa303b|BaTb 3HEeprun cooTBeTCTBYHOWEro MMnNynb-
Cca TOKa, C Tem 4YTO06bl MOHU3UTL 3HAYeHue nepexogHoro nepeHanpsaxeHus 0o Takon BE/INYUHbI, KOTOpPas COOTBETCTBYeT
TpeﬁyeMOﬁ, 6onee HU3KoOI KaTeropuu nepeHanps>xeHus.

2 O6opypoBaHue, Ha KOTOPOe pacnpoCTpaHAETCA AaHHbI CTaHAAPT, NpefHa3HavYeHo 418 MCNoNb30BaHUs B npese-
nax kateropuu nepeHanpskeHus Il

3.46 cTaunoHapHoe obopypoBaHue (permanent installation): YacTb cucTtembl nporpamMMuvpyemoro
KOHTpO//Iepa, KoTopas A0/HKHA BbINONHATL NPUKNALHYI0 (PYHKLMIO B COOTBETCTBMMU CO CBOUM Ha3HaYeHNEM.

NMpumeuyaHne — CM. npunoxexue A.

3.47 cTeneHb 3arpasHeHus (B mukpocpepae) [pollution degree (in the micro-environment)]: AnAa aHa-
n3a N30/IMPYIOLLMX KauyecTB 3a30P0B U MyTei yTeUkn yCTaHOB/IeHbl TPU CTENEHUN 3arpsA3HeHns MUKpocpesb!.

MpumeyaHns

1 MpoBOAUMOCTb B 3arpsi3HEHHON U30N5LMN BO3HMKAET 13-3a OCAXKAEHUSI NOCTOPOHHETO MaTepmana u BNaxXHOCTU.

2 MUHUManbHbIE 3HAYEeHNS 3as3opos. Ansa yCJ'IOBVIVI cTeneHem 3arpAasHeHun 2 1 3 0OCHOBaHbl Ha OMNbITHLIX AaHHbIX, HO
He Ha AaHHbIX (PyHAAMEHTaNbHbIX UCCNef0BaHNIA.

3.48 cTteneHb 3arpA3HeHuns 1 (pollution degree 1): OTcyTCTBUE 3arpsA3HEHWU A WK Hamume TObKO Cy-
XWX HEMPOBOAALLUMNX 3arpA3HeHniA. 3arpsisHEHUA HeCYLLLEeCTBEHHbI.

3.49 cTeneHb 3arpsA3HeHun 2 (pollution degree 2): O6bIY4HO MMEIOT MECTO TOJIbKO HenpoBoAsLimne 3a-
rpAsHeHns. VHorga MoxeT oxuaTbCs BpeMeHHas NpoBOAMMOCTb, Bbi3BaHHasA KOHAeHcaumeli Bnaru.

3.50 cTeneHb 3arpsAsHeHusa 3 (pollution degree 3): VmeloT mMecTo nposogdmne 3arpasHeHuns. Cyxue
HenpoBoAsALLVE 3arps3HEHUsT MOTyT CTaTb NPOBOAALLMMM U3-3a KOHAEHCaLUUn Baru.

3.51 nopt (port): LocTyn K yCTPONCTBY UAN CETU, NOCPEACTBOM KOTOPOro MOryT nepegaBaTbCs U Npu-
HUMATbCA 3/1eKTPOMAarHMTHas 3HEPrus UM CUrHasbl U NOCPEACTBOM KOTOPOro MOXHO Habnwaatb 1 U3mMepsTb
nepeMeHHble BeNINUMHbI YCTPONCTBA UK CeTu.

MpumeyaHne — BONbWNHCTBO 06bIYHO MCNONb3yeTcs ¢ yyeTom IMC.
3.52 nepeHocHoO o6opynoBaHue (portable equipment): 3akpbiToe o6opyaoBaHue, KOTOpoe nepesBu-

ratoT BO Bpems paﬁOTbI N KOTOpPOE MOXXHO J1erko nepeHecTtn n3 ogHoro mecrta B gpyroe 6e3 oTk/oYeHNs OT
NCTOYHUKa NULLIHNX.
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NMpumeyaHue — [pUMeEpPOM NePeHOCHOro 060py0BaHNS ABNSIOTCA CPEACTBA NPOrPaMMUPOBAHNUS 1 OTNAAKM
(CMunO) n ncnbiTatensHoe o6opygosaHue (M0).

3.53 3awunTHbIR npoBog (protective conductor): MNMpoBoa, npeAHa3HayeHHbIl ANsS obecnevyeHns 6es-
OMacHOCTW. Hanpumep A5 3aWwuTbl OT MOPAXEHNS 3/IEKTPUYECKUM TOKOM.

3.54 cBepxHM3KOBONbTHaAA 3awuTHaa cxema (CH3H-cxema) (protective extra low-voltage circuit
(PELYV circuit)]: 3nekTpuyeckas cxema, B KOTOPOW Npv HOPMasibHOM (DYHKLUMOHUPOBAHUN W MPU PYHKLMOHU-
pOBaHWMN C OMHOYHOI HEMCNPABHOCTLIO, 3a UCK/IIOYEHNEM HeMCnpaBHOCTEl B 3a3eM/IEHUN B LpYTUX CXeMax,
HanpsaxeHve He MoxeT npesbicuTb 30 B cpefHeKkBaApaTnUYecKoro 3HavYeHna HanpsxeHus, 42.4 B nukosoro
HanpskeHns unm 60 B HanpshkeHWs NOCTOSAHHOrO TOKa.

CH3H-cxema aHanornyHa CHBH-cxeme. KoTopas nogcoeAnHeHa K 3alnTHOMY 3a3eM/IEHNI0.

3.55 3awWmnTHbIA uMmnegdaHc (protective impedance): EAuHbIA KOMMNOHEHT, paccMaTpuBaeMblii Kak
MOSTHOCTbIO MCMpPaBHbI/i, COBOKYMHOCTb KOMMOHEHTOB WM COBOKYMHOCTb OCHOBHOW M30N5LMU U YCTPOICTBA,
OrpaHM4MBaloLLEr0 YPOBEHb TOKA UM HANPSXXEHWS, MMetoLLasn Takoli uMnefaHc, KOHCTPYKLUMIO Y HAAEeXHOCTb,
KOTOpble B C/ly4Yae NOAKMYEHNA MeXAy YacTAMMU Noj OnacHbIM HanpskeHneM 1 TOKONPOBOAALLMMU YacTAMM
ob6ecneumBaioT ypoBeHb 6€30NacHOCTU, TpebyeMblli HACTOALMM CTaHAapPTOM A5 paboTbl NPU HOPMasibHOM
PYHKLMOHNPOBAHUM 1 NPU OAVHOYHOW HEeUCrnpaBHOCTU.

3.56 BHelwHAs anekTpoceTb (public mains): SnekTponpoBoga/anekTpoceTb CTALMOHAPHON CUCTEMBI
3HEeprocHabXeHus 3gaHus.

3.57 noBTopsAULeeca NUKOBOe HanpshkeHune (recurring peak voltage): MNMukoBoe 3HavyeHWe 3NeKkTpo-
OBUXYLLEN cusbl, XapakTepucTrka KOTOpOi NOBTOPSETCA B OnpeAesieHHOM nepuoge.

3.58 cTaHAapTHOe ucnbiTaHne (routine test): MicnbiTaHne Ha COOTBETCTBUE, KOTOPOMY KaxAaas oTaesb-
Hasa eguHULA NogBepraeTcs B TeYEHWe MM No OKOHYaHUM npoLecca ee NpousBoACTBa.

3.59 cBepxHM3KoBONbTHaA 6e3onacHas cxema (CHBEH-cxema) [safety extra low-voltage circuit (SELV
circuit)]: dnekTpuyeckasi cxema, B KOTOPOI NpU HOPMasIbHOM (DYHKLMOHUPOBAHUU U NPY OYHKLVOHNPOBaHUN
C OAVMHOYHOV HEMCnpaBHOCTLIO, BK/IOYAS HEUCNPABHOCTU B 3a3eMJ/IEHUN B APYrMX CXemax, HanpshkeHve He
MOXeT npeBbicnTb 30 B cpegHekBagpaTMyeckoro 3Ha4YeH1a HanpsxxeHus. 42,4 B NMKOBOro HanpsXXeHus unn
60 B HanpsixeHna NOCTOAHHOrO Toka.

CHBH-cxema He nofcoefuHeHa K 3aWUTHOMY 3a3eM/IeHNIO.

3.60 o6cnyxuBatowmii nepcoHan (service personnel): /lnya, 3aHMMaoLWmnecs U3MeHeHWemM unu pe-
MOHTOM KOHpUrypaumm annapaTHbIX CPeAcTB Uav NpuknagHon nporpammel MK.

O6cnyxuBaLWUiA NepcoHan MOXeT Takke ycTaHaB/iMBaTb OGHOB/IEHHblE MPOrpaMMHbIe CPeAcTBa,
ob6ecneyeHHble nsrotosuTenem. MpegnonaraeTcs, 4TO 06CNYXMBAIOLLMIA NepPCOHan AO/MKEH NPOWATH 06yyeHne
nporpamMmMunpoBaHunio 1 PYHKLMOHNPOBaHNIO 06opyaoBanHus MK 1 No ero npyMeHeHuto.

O6cnyxumsatoLwuii nepcoHan — 370 nLa, NpoLlejLine COOTBETCTBYOLLEe TeXHUYecKoe obyyeHne, ume-
loLLMe NpakTUYecKWin onbIT 1 3HaloLWue npasuna 6e30nNacHOCTX, B YaCTHOCTW NpaBsuia 3nekTpobe3onacHocTy,
KOTopble He06Xxo0AMMO co6nAaTh NMPU BbINO/IHEHUN ONpeAenieHHol paboThbl, U 3HaKLWMe Mepbl, KOTOpble He-
06X04MMO NPUHMMATL ANS MUHUMU3aUUK pucka Ansa cebs, Apyrux niogein unn ana obopynosaHus.

3.61 nonHbIN BLIXOAHOW TOK (BbIXOAHOrO Moayns) (total output current (of an output module)]: Tok. koTopblii
MOXeT BbljaBaTb MHOTOKaHa IbHbIVi MOAY b, (DYHKLMOHUPYIOLLMA NPU MakCMasibHO HebaronpuaTHoli komburHa-
LM paboumnx yCnoBuii akcnyaTtaLuumn 6e3 npeBblLLeHNs pernaMeHTMPOBaHHbIX TeMMnepaTypHbIX Npesenos, 1o6oi
4acTblo JaHHOro Moy N (M301AUMSA, BbIBOAbI AN1A MOAKIHOUYEHUI, OTKPbITbIE NPOBOAALLME YacTu U T. A.).

n pnmevdyaHne — B cnydyae C MHOrokaHanibHbIM Moaynem NONHbIN BleO,D,HO[/'I TOK 06bIYHO MEHbLUE, YEM Cymma
BbIXOAHbIX TOKOB KaHa/o0B.

3.62 ncnbiTaHne TuNa (type test): MicnbiTaHne, Ha COOTBETCTBME KOTOPOMY NOABEPraeTcsa oAHa UIn He-
CKW/IbKN penpe3eHTaTUBHbIX eAVHUL, NPOAYKLUN.

3.63 610K (unit): Y3en B c60pke, KOTOPbI MOXET COCTOSATb U3 MOAY e, BCTaBASEMbIX UM MHbIM CMIOCOH60M
COeAMHEeHHbIX BHYTPY COOPKM (y3n1a), 1 KOTOPbIA CBA3aH C ApyrMMu 6710KkamMu B cUcTeme MocpeacTBoM kabenei
(cTaumoHapHble 6/10k1) 1 NOCPeACTBOM kabenei nav apyrux CpeacTs COeANHEHNS (MepeHOCHbIe 610KK).

3.64 ncnbiTaHne TMMa Ha NPOYHOCTb (UCMbiITaHMe Ha NPO4YHOCTL) (withstand type test (withstand
test)]: UcnbiTaHne Tuna, nogTBepxaatoLLee, 4To NPUIOXKEHNE K OCHOBHOW KOHMhurypaumm nporpaMMmpyemoro
KOHTpO/i/ilepa 601ee XeCcTKUX BANSAIOWMNX BE/IMYMH He ocnabnset ee cnocoBHOCTU BbINOMHATL PYHKLMUK, 3a-
HWXEHHble B annapaTtypy.

3.6b pabouee HanpsxeHue (working voltage): MakcumanbHoe 3HaYeHne (4eicTBYHLEero) HanpshkeHus
nepeMeHHUrn Tuka AN HanpshkeHUst NOCTOSAHHOTO Toka B onpesesieHHOM M30/ISIUMOHHOM MaTtepuane, KoTo-
poe MOXHO NosyynTb TOrAa, Korga o6opyaoBaHme paboTtaeT Npy HOMUHAIBHOM HaNPsHXXeHUn ne.

MepexogHble NPOLLECChbl HE YYNTbIBAIOTCS.

YUnTbIBAKOTCA PEXMMbI XOMI0CTOr0 X04a M HOPMaJIbHOW 3KcnayaTaumu.
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4 HopMmasbHble YC/oBUA aKcnyaTaumm 1 TpeboBaHns

Monb3oBaTenb AOKEH y6eanTbCA, 4To ycnoBus akcnnyatauuy MK He BbIXOAAT 3a rpaHuLibl YCIOBWUiA,
npvBeAeHHbIX Hke. MK u cuctema MK npegHasHavyeHbl ANS NPUMEHEHNUS B YC/IOBUAX MPOWU3BOACTBEHHOM
cpefbl.

Monb3oBatesnb JO/MKEH o6ecneynTb afekBaTHOCTb YC/I0BUIN YCTAHOBKM YCIOBUAM OKpYXXatoLLel cpeapbl,
npviBeeHHbIM HUXeE.

4.1 KnumaTunyeckue ycnosua n tpebosaHns

4.1.1 TemnepaTypa OKpyxalL,ero Bo3gyxa B yC/I0BUAX 3aKcnayataumm
O6opyaoBaHMe AO/MKHO OblTb NPUFOAHO A5 3KCMlyaTauum B TeMNepaTypHbIX AnanasoHax, npuBeeH-
HbIX B Tabnuue 2.

Tabnunya 2— TemnepaTypa OKpyXxaloLliero Bo3ayxa B yC/10BusaxX akcnayaraumm cuctem MK

Mpepensl 3akpbiToe o6opysoBaHue OTKpbITOE 06OpyfOBaHne
max 40 °C 55'C
TemnepaTypHbIii AnanasoH
min 5'C 5°‘C

[ns o6opynoBaHna 6e3 BEHTUIALMM, KOTOPOE OXNaXAaeTca NyTeM eCTeCTBEHHON KOHBEKLMM BO3AyXa,
TemnepaTypoil oKpyxatLero Bo3gyxa 060pyoBaHna ABNseTCa Temnepartypa B TOuke, YAasleHHOW He 6onee
yem Ha 50 MM OT 060pYyA0BaHNA Ha FOPU30HTA/ILHOW MIOCKOCTU, PACNOJIOKEHHON B BEPTUKASILHON cpepHel
TOYKe 060pyA0BaHUSA.

Ona obopynoBaHus ¢ BEHTUNALMER TemnepaTypoli OKpyxalLiero Bo3gyxa o60pyfoBaHus sBAseTcs
TemnepaTypa nocTynarLero Bo3jyxa B TOUKe, yalleHHO He 6osiee yeM Ha 50 MM OT N/IOCKOCTU TOUKM BXOAa
BO3/YLLHOI CTpyn 060pyA0BaHNS.

He ponyckaeTcs kakoe-nvb0 BHeLWHee MPUHYAUTENbHOe oxnaxpaeHue. OTKpbiTble nepudyepuiiHbie
YCTPOiCTBa, NpefHa3HauyeHHble 418 CTalMOHApHON YyCTaHOBKM B KOH(MUrypauun cucteMbl NporpaMMmpoBa-
HUA, O/MKHBI COOTBETCTBOBATL AManasoHy pabounx TemnepaTyp cucTeMbl NPOrpaMmMnpoBaHus.

HekoTopble BuAbl 060pyaoBaHns (Hanpumep, yctaHaBiumBaeMblii Ha naHen UMW v T. 4.) moryT umeTb
06befIMHEHHbIE XapakKTepUCTUKN OTKPbLITOTO U 3aKpbITOro 060pyf0BaHUs.

BbinonHeHve TpeboBaHWii 3TOro NyHKTa NpoBepseTCcsA B COOTBETCTBUK C 6.2 1 6.2.1.

4.1.2 OTHOCUTENIbHAA BNIAXHOCTb

O60opyAoBaHe JOMKHO ObiTb NPUTOAHO AN IKCNIyaTaLMn Npu YPOBHE OTHOCUTESIbHONW BNAXHOCTU OT
10 % p0 95 % (6e3 o6pa3oBaHNs KOHAEHCaLMN).

BbinonHeHne TpeboBaHWil 3TOro NyHKTa NpoBepseTCsa B COOTBETCTBUM C 6.2.2.

4.1.3 BbicoTa Haj YpOBHEM MOpS

AnnapaTypa [o/kHa 6bITb NPUrOAHON ANS 3KcnyaTaumm Ha BbicoTe A0 2000 M Haf ypoBHEM MOpS.

MpoBefeHve ncnblTaHnsa He TpebyeTca.

4.1.4 CTeneHb 3arpsisHeHus

Annapatypa npefHasHaveHa AN 3KCrsyartauum B YC/10BUAX, COOTBETCTBYIOLLMX CTENEHW 3arpssHe-
HWSA 2, B TOM Cflyyae, eC/im U3roTOoBUTE/IEM He YCTAHOB/IEHO HMKAKUX MHbIX TpeboBaHwii.

4.2 MexaHu4eckue ycnoBus u TpeboBaHUsi Mpu 3Kcnayatauum

Ycnosus Bubpaumu, yaapHbIX Harpy3ok 1 cBO604HOr0 nNafeHns CyLwecTBEHHO MEHAKTCS B 3aBUCUMOCTY
0T cnocoba ycTaHOBKM 1 OKPYXaoLWMUX YCNOBUIA, KOTOPbIE O4YEHb C/I0XHO pernaMeHTpoBaTh.

Lns HacTosiwero ctaHjapTa paboune ycnoBUS KOCBEHHO ONpeAensitoTcsa TPe6GoBaHUSIMU UCMbITAHWNA,
yKasaHHbIMU HUXe, KOTOpble MPUMEHSIITCA K HECbeMHOMY, a Takke K NTepeHOCHOMY pacnakoBaHHOMY W pyy-
HOMY 060pyA0BaHni0 (CM. NCKOYeHNs 4.2.2). 3TV yCNoBUSA He NPUMEHSIITCA K 060pyA0BaHNIo, OT/IMYHOMY
oT cuctembl MK n/unm cBasaHHbIX C Hell nepudepuiiHbIX YCTPOICTB.

OnbIT NokasbiBaeT, YTO 060pyAOBaHMe, YA0BNETBOPAOLLEe 3TUM TpeboBaHWAM, NPUroOAHO AN NpUMe-
HEeHVA B NPOU3BOACTBEHHbIX YCNOBUSAX NPU CTALMOHAPHON YCTaHOBKe.

HecbemHoe o60pyAoBaH1e — 310 060pyfoBaHMe, KOTOPOE ABISIETCS YaCTbIO CTaLMOHAPHOT0 060PYA0BaHUS.

4.2.1 Bwubpauus

MapameTpbl BU6POYCTORUMBOCTU NpuBeLeHbl B Tabnuue 3.
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Tab6nuuya 3 — CuHycomganbHas Bubpaumsa B ycnoBusx akcnayartauum cuctem MK

YacToTHbIl AnanasoH. M2l HenpepbiBHas Bubpauma®* CnyvaliHasi BUGpauus’ *
5S/< 84 Cwmelyerve 1.75 mm; CwmeuteHune 3.5 mm;
NocTOsiHHas aMnanTyaa NnocTosiHHaa aMnanTyaa
8.4 S/S 150 Yckopenue 0.5 a: Yckopenue 1.0 g
NocTosiHHas aMnanTyaa NOCTOSIHHas aMnanTyaa

' 1Bce 3HauYeHWss aMNanTyabl SBASIOTCS NMUKOBbIMU 3HAUEHUAMMU.

2| YacTtoTa nepexoja, coctaBnsiowas npubamsuTensHo 8.4 'y, AoMkHA 6biTb OTPeryMpoBaHa ANs LOCTMKEHNS
NM1ABHOTO M HEMPEPbLIBHOTO NEpexofa OT 3HAa4YeHUs MOCTOSHHOW aMminTyAbl CMELLeHUS K 3HAYEHWIO MOCTOSIHHO
aMNANTY bl YCKOPEeHUs.

MpumevaHune — nan, =0,004 024 /20 ~k.

Bnbpaumsa nponsBoamMTCa B KaXK4OW 13 Tpex B3auMHO NeprneHAVKYNSapHbIX OCei.

M3rotoBuTeNb JO/MKEH NMPUBECTU METOA YCTAHOBKM NEPEHOCHbIX W PYYHbIX NepudepuitHbiX yCTPONCTB
Ha ucnbiTateIbHoM 060pyA0BaHNN.

BbinonHeHne Tpe6oBaHmMii 3TOro NyHKTa NpoBepsieTcsa B COOTBETCTBUM C 6.3.1.

4.2.2 Y papocCToiikoCTb

Tpeb6oBaHWA K yCTONYMBOCTU: C/lyYaiiHble OTKIOHEHMS Ao 15 m/c2,11 Mmc, nonycrHycouaanbHble, B Kax-
00 13 Tpex B3avMHO NnepneHanKyNspHbIX OCeil.

Annapatypy € 3/IeKTPOHHO Nly4YeBbIMU TPYy6KaMu He UCMbITbIBAIOT.

JneKkTpomMexaHuyeckve pesie MoryT nofiBepratbCs KpaTtkoOBPEMEHHbIM yaapam ¢ yckopeHnem Ao 15 m/c2.
B npouecce ucnbiTaHuin gonyckatTcs BpeMeHHble cbom B paboTe 060pyaoBaHNs, HO 060PYA0BaHNE AO/HKHO
6bITb NOIHOCTLIO PABOTOCNOCO6HLIM MOC/NE UX 3aBEpPLLEHNS.

BbinonHeHne TpeboBaHuMii 3TOro NyHKTa NPoBepseTcs B COOTBETCTBUM C 6.3.2.

4.2.3 CBobogHOe nageHne (NOPTaTUBHOIO U PYy4YHOro o60pyAoBaHuNS)

TpeboBaHWs K yCTONYMBOCTU NPV CBOGOAHOM MafeHnn nokasaHol B Tabnuue 4.

Ta6nuuya 4— CBoGOAHble NafieHUsi Ha GETOHHBbI MO MPUMEHUTENIbHO K NEPEHOCHOMY ¥ PyYHOMY 060pYA0BaHMI0

TMepeHocHoe 1 py4Hoe 06opyfoBaHVe NMpu  PyyHoe 060pyAoBaHve Mpy UCTIbITaHM

MCMbITAHUM Ha NPOYHOCTL (tobasi Macca) Ha ycToluMBOCTb (tobast macca) CHocka
CnyuaiiHble nageHus 1000 MM: AiBa UCNbITAHNS 1.2>.4
Magexus nnawms 100 MM; AABa MCMbITaHUA 1.4
0.3).4)

MapeHnsa B koHTponupye-  TMog yrnom 30° nnn 100 mwm;
MOM MOJIOXEeHUN ABa ucnblTaHns

0 MpepynpexaeHne: BpeMeHHble c6on B paboTe B MOMEHT yjapa SBAATCS JONYCTUMbIMU, HO 06opyfoBaHue
[O/MKHO 6bITb MONHOCTLIO PaboTOCNOCO6HO Mocne ucnbiTanuii. Moatomy, ecnn o6opyaosBaHne YHKLWOHUPOBAIO B
MOMEHT najeHus, yaap MoxeT CNpOBOLMPOBaTL HEMoNaAkM B paboTe 060pyJ0BaHUSA, 15 YCTPAHEHNA KOTOPbLIX MOXET
notpe6oBaTbCA BMeLWaTeNbCTBO onepaTopa.

2| BbicoTa nageHust (06bI4HOE pacnonoXeHne nNpu akcnayartauumn) — cornacHo tabnuue 18.

3l Cm. Tabnuuy 18.

4| CnyuaiiHble nageHns — 3To NajeHuns Ha 6o kpaii, NoBEPXHOCTb WK yron. MNageHns nnawms — 3To najeHns
TOJIbKO Ha NOBEPXHOCTb. MafeHNs B KOHTPONNPYEMOM MOIOXEHUN — 3TO NafeHNs TOMbKO Ha Kpaii.

BbinosHeHue Tpe6oBaHWii 3TOro NyHKTa NpoBepsie TCsA B COOTBeTCTBUU C 6.3.3.

4.3 Ycnosusa u Tpe6oBaHNA K TPAHCNOPTUPOBAHUIO U XpPAHEHUIO

Cnegyoune TpeboBaHus NpuMeHstoTcs Kk 611okam MK, pasmeLleHHbIM BHYTPY yNakoBKW U3rOTOBUTENS.

TpaHcnopTupoBaHne 1 XpaHeHne HeynakoBaHHOro NepeHoCHOro 060pyAoBaHus A0/KHbI COOTBETCTBO-
BaTb TpeboBaHuAM 4.2.

Ecnu B obopyfoBaHMe BK/IOYEHbI KOMMOHEHTHI, Tpebytolme 0co6bixX YC/I0BMIA TPaHCNOPTUPOBAHUS ©
XpaHeHus (Hanpumep, KMOTT-KOMIOHEHTLI, 6aTapen 1 T. 4.), U3roToBUTE b JO/DKEH ONUcaTb Mepbl, KOTopble
TpebyeTcs NpeAnpuUHATL NPYU TPAHCNOPTUPOBAHUM U XPaHEHUN.

4.3.1 Temnepatypa

[onyckaemas TemnepaTtypa — oT MuHyc 40 °C go nntwoc 70 C.
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[onyckaeTca TemnepaTtypa B guanasoHe oT muHyc 25 °C go natoc 70 °C, HO He pekoMeHayeTca ans
HOBbIX KOHCTpYKUmii K.

BbinonHeHve TpeboBaHWii 3 TOro NyHKTa NposepseTCcsA B COOTBETCTBUN C 6.2.

4.3.2 OTHOCUTENbHasA BNaXHOCTb

OTHOCUTEeNbHas BNaxHocTb — OT 10 % [0 95 %, 6e3 o6pasoBaHUA KOHAEHcaL MU,

BbinonHeHve TpeboBaHWii 3 TOro NyHKTa NpoBepseTCA B COOTBETCTBUN C 6.2.2.

4.3.3 BbicoTa Haj, ypoBHEM MOps

ATmMoOchepHoe faBeHne KOHCTPYKUMUM NPy TPaHCNOPTUPOBaHUM JO/IKHO OblTb 3KBUBAIEHTHO BbiCOTE
Haf ypoBHem Mopst 0—3000 m (kak MuHUMYyM 70 klMa).

MpoBefeHne ncnolTaHns He TpebyeTcs.

4.3.4 CBobogHoe nageHue (6n10ku MK B ynakoBke N3roToOBUTENS)

TpeboBaHus Kk npoyHocTn Ana 6n0kos MK B ynakoBke M3rotoBuTensa npueegeHsl B Tabnuue 5. Mocne
UcnbiTaHWi Ha cBo6oAHOE najeHve 610KV AO/MKHbI COXPaHsATb PaboTOCNOCOGHOCTL B NO/THOM 06bEME U He
MMeTb OYEBUAHbIX Pa3pyLLEHW.

Ta6nuua 5— CBob6ogHOe najeHne Ha 6eTOHHbIN Non (NPUMEHUTENLHO K 6/10kaM MK B ynakoBKe M3roToBuTes)

BbicoTta nageHus, Mv

Macca npv oTrpyske
(c ynakoBkoiA}, kr . . Yucno nageHum
0 TpaHCcnopTHol Tape B NOTPEOUTENbCKON Tape
<10 1000 300 5
OT 10 o 40 500 300 5
>40 250 250 5

BbinonHeHne TpeboBaHWil 3TOro NyHKTa npoeepsieTCcA B COOTBETCTBMM C 6.3.4.

4.3.5 [pyrvue ycnosus

Monb3oBatesnb JO/HKEH COrnacoBaTb C U3roTOBUTENIEM /106bIe MeXaHWyeckue YC/oBKSA, He yKasaHHble
B HacTosileM cTaHAapTe, BKIKOYas XpaHeHue Mpu CBEPXHW3KO TemnepaType U TpaHCMopTMpOBaHVe BO3-
OYLWHBIM NyTeM.

4.4 JneKTpuyeckue ycnoBus u TpeboBaHus Npu akcnayartauum

4.4.1 N\CTOYHWKM NUTaHUA 060py[0BaHNSA NOCTOSAHHOIO M MEPEMEHHOIO TOKa

Cm. 5.1.1.

4.4.2 Kateropusi nepeHanpsXXeHus, KOHTPO/Ib NePeXoAHbIX NepeHanpsXeHui

MapameTpbl 060pyAOBaHNA [OMKHbI ObITb TAKUMKU, YTOBbI YCNOBUSA KaTeropuu nepeHanpskeHuns Il He
npeBbIasINCh.

MepexogHble NepeHanpsXKeHUs B TOUYKE MOAKIYEHNSA NCTOYHMKA MUTaHWs 060pyAoBaHNSA He [O/DKHbI
6bITb Bbille KaTeropuv nepeHanpshkeHus Il. a MMEHHO He [O/MKHbI MPEeBbIWaTb UMMNY/bCHOE HanpsxeHwue,
COOTBETCTBYIOLLEE HOMMHA/IbHOMY HanpPsXXeHU OCHOBHOW u3onAuun. O6opyaoBaHue uau cpefcTea noga-
B/IEHUS NOMEX, BbI3BAHHbIX MEPEXOHbIMY npoLeccamMmu, OMKHbI 6biTb CNOCO6HBI NOrNOLWATh IHEPIUIO Nepe-
X0/[IHOrO npouecca.

4.4.3 Henepuoauyeckune nepeHanpaxeHuns

B npon3BOACTBEHHbLIX YCMIOBUAX HA JIMHUAX NUTAHUA MOTYT BO3HUKATL MUKW HEMEePUOAUYECKNX nepeHa-
NPsSHXEHWIA BCNeACTBME NPepbiBaHNSA B 3/1EKTPOCHAGXKEHNM 060PYA0BaHNSA BbICOKOW 3HEprun (Hanpumep, us-
3a neperopaHus npefoxpaHuTenst B 04HON U3 a3 TpexdasHoi ceTn). 3TO MOXET BbI3BaTb CU/bHbIE UMMY/b-
Cbl TOKa MNPV CPaBHUTE/IbHO HU3KMX YPOBHAX HaNpshxeHnsa (npubansntensHo 2 « 1/nuk). Monb3osaTenb JOMKEH
npeanpuHATL HEO6X0AMMbIE MepbI, YTOGbI NpeaynpeAnTb BO3MOXHYIO ONAacHOCTbL NospexaeHns cuctemsl MK
(Hanpumep, yCTaHOBUTL pasfennuTesibHble TpaHcopMaTopsbl).

4.5 CneymnansHble ycnoBusa 1 Tpe6oBaHus

Ecnun paboune ycnosus 6onee xecTtkue, 4yem ycnosma 4.1—4.4, nan cywecTByloT Apyrme Hebnaronpu-
SATHbIE YC/IOBUSI OKpYXatoLLeli cpeapbl (HanpruMep, 3arpsisHeHne Bo3ayxa Mblibio, AbIMOM, KOPPO3VOHHLIMU WX
pagnoakTVBHBIMK YacTuLaMu, CNapeHnsiMun, CONsiMU, NeceHbl, HACEKOMbIMU WU MENKUMU XUBOTHbLIMMU),
TO CreAyeT KOHCY/bTMPOBAaTLCA Y pa3paboTuvka AN onpefenieHns NpurogHoCcTM 060pyA0BaHNA UK NPUHS-
TUS HEOBXOAUMBIX MEP MO X UCK/THYEHUIO UM MUHUMU3ALNN.
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5 ®yHKUMOHasIbHble TpeboBaHUs

TvnoBas koHdurypauusa cuctemsl MK 1 ee nHTepdoiickl/NopTsl NPeACcTaBEHbl HA PUCYHKE 2.

nepudepuitHo ycrTpoiictea
(CcrBuMCHapMble «/IM HECTaLMOHApPHbIN!

Ar A UNutepdeiic/ncpT UM poBbIX

1 aHanoroBblX BXOAHbIX CUTHAN0B
YpaaneHHble axofbl'BbIX0A4bl

r A MHTecdhemmnopT umdpoBbIx
CToiiKa NoKanbHOro 1 @Ha10roBbIX BbIXOHbIX CUrHA/IOB
pacwnpeHus

WHTepdheiicTncpT nuTaHus B*oaoe|Bbixoacs

NuTepdeiic/ITopT NuTaHnsa B*cAoe/BbIXOACB

uunuonuw 1

Moayne/ g NTTepdeiic/nepT nepeayn Aaxbix
moaynm 71 A CTOpPOHHEMY 000PY/0BAHMIO
BXOf0B (HanpuMep KOMMbIOTEPbI. NPBMTEPbI)
3y
n Moayns' 0. WmrepdciicpncpT nuTanns o6opyaoBaHns

mMoaynu A

npoueccop- BbIX0A0B ji

HOB(bl€e)

MnTppchelioncpT BbIXosa BC/IOLTOraTe IbHOro
Mogynn nepe- » NMTaHva (415 obecneyeHns AaTHmKoB
[laun JaHHbN V NPUBOAOB)
(Hop6eaatesb-
roe c6apygo- H
earume!

ycTpoiicTeo! a)

(¢}

» [opT 3aLMTHOro aaseTrvieH!s

NCTOYHMK NUTaHuA
» [opT chyTLMONANBUOTO 3a3eMIeHUS

OTKpbITLI MuTepdeiic/noaT nepesen AaHHbIX

VICTCM-MK 9CTICHOr 31« bI0ro
» (Tawke OTKPbIT A4/151 CTOPOHHErO 060pyJ0BaHNS)

nuTaHus (Heobs3aTenbHoe

c*oryaosaHHel . .
BHyTpeHHui1 VHrepchelic/nopT nepeaayn AaHHbIX
NS nepudepuiiHbl* ycTpoiicT
rpaHuua 061acT NPYMEHEHNs HacTosLLEEro cTaHAapTa VHTepdeiicHble ycTpoiicTBa U CUTHaTbI

PucyHok 2, nuct 1— Tunosas KoHUrypaLus MHTBpdBiicoB' TlopToB cuctemsl MK
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N1— unTepdpenc-nopT nepepaun faHHbIX AMs CTOWXMU N10KANbHOTO pacWwMpeHns; Ar — nHTepdeic nopT nepeAayn AaHHbIX 4151 CTaHLUK
yAaneHHOro eBoAa'BbiBOAA. CETU YNpaBieHUs, NPOMbILWIEHHOI WKHbLI. BC — OTKPbITbIA unTepdeidcnopT nepejayun faHHbIX Takke OTKPbIT
[151 CTOPOHHUX yCTPOIACTB (Hanpumep. CMunO. nepcoHanbHblii KOMNLIOTEP, NPUMEHSIEMbIV ANl MPOrPaMMUPOBAHUA); 81 — BHYTPEHHMI
MHTepdeicTIOPT Nepefayn AaHHbIX AN NepudepuiiHbix ycTpoiicTe. C — umtepdeiic/nopT ANs UNMPOBLIX N aHANOTOBbIX BXOAHbIX
CUrHanoB; D — uHTepdeiicnopT 4N LU POBbLIX N aHANOTOBbIX BbIXOAHbIX CUTHANOB. E — nocnejoBaTefibHble UAN NapanfefbHblie
unTepdenco'mopTsl Nepejayn JaHHbIX CTOPOHHUM yCTPOCTBaM, HanpuMep KoMnbloTepam, npuHtepam; F — untepdeiic/nopT nutaxHus
o6opyfoBaHus; K ycTpoiicTeam ¢ noptamu F npefbaBnsoTCs TpeGoBaHUA N0 COXPAHEHUIO B pa60TOCNOCOGHOM COCTOSIHUM NOAKMIOYEHHbIX
3a HUMM YCTPOIICTB BO BPEMSs BKIIOUEHUS, BLIKMIOUEHUA 1 NPePbIBAHUA 3NeKTPONUTaHNsA; G — nopT 3awutHoro 3asemnenus; H— nopt
(hyHKLUMOHANLHOTO 3a3eMIeHUA” — uHTepdeiio'nopT nuTaHus Bxoaos.'Beixogos; K— uHrepdenc.nopt Beixoga BcnomoraTensHoro nutanus,
ncnonb3yemblii AN aHeproo6ecneyeHns 4aTyMkoB U NPUBOAOB

PucyHok 2, nuct 2

5.1 ®yHKUNOHANbHbIE TpeﬁOBaHMﬂ K UICTOYHUKY NUTAHNA N pe3epPBHOMY 3/IEKTPONMUTaHUIO
3anoMnHarwnx yCTpOI‘ZCTB

5.1.1 NCTOYHUKM NUTAHUA MOCTOAHHOIO U NEePeMEeHHOro Toka

BbinonHeHne TpeboBaHUii 3TOro NyHKTa NpoBepsieTCA B COOTBETCTBUN ¢ 6.4.1—6.4.3.

5.1.1.1 HomuHanbHble 3HaYeHUss U paboune gnanasoHsbl

MepBrYHOe anekTponuTaHue cuctemsl MK n Mogynel BXOA0B/BbIXOAOB. MUTAEMbIX OT BHELIHUX UCTOY-
HWKOB. AO/DKHO UMEeTb XapakTepucTuku, npeacTaBieHHble B Tabnuue 6.

Tab6nu uya 6 — HoMmuHanbHble 3HaYEeHUA 1 pa60‘-|l/le AnanasoHbl NepPBUYHOIO aNeKTponuTaHna

HanpspkeHne Yacrtora PekomeHayemoe npuMeHeHne R
HoM1HaLHoe lonyckaemble |, o ihas  AonyCxaembic VICTOUHVIK BxogaHble/ CHocka3*
OTK/IOHEHMA OTK/IOHEHUA BbIXO/Hble
Hanpsbkerne WD f yactota Fn ! nUTaHNA "
(min/max) (min/max) CUrHabIS
24 B NOCTOSIHHOTO TOKa R R )
Munyc 15 %'
48 B NOCTOAHHOrO ToKa y 0 R R >
nnoc 20 %
125 B NOCTOSIHHOrO ToKa
24 B cpepgHekBagpatnye-
peAl anp Mpume-
EXOro 3HaYeHNA Hanpsxe- yaHve
HUA NEPESTTEHHOTO TOKA Munyc 15 %/ 50 'y um MuHyc 6 %/
0, 0,
48 B cpeaHeksagpaToye- nnwc 10 % 60 I'y, nnc 4 % Mpiwe
©XOTO 3HaYEHUA Hanpsxe- yaHve

HUA NepemMeHHOro Toka

100 B cpepHekBagpatu-
YECcKOro 3HayeHus Hanps- R R
XEHUS NepeMeHHOro Toka

110 B cpepgHeksagparo-
YeCcKOoro 3HaueHust Hanps- R R
XEHVSA NepeMEHHOr0 Toka

120 B cpepHekBagparu-

YECKOro 3HaYeHNs Hanps- R R
KEHUS MEPEMEHHOTO TOKA  Myyc 15%" 50 I wm Mukyc 6 9%/

200 B cpepHekBagpatu- nnc 10% 60 'y nntoc 4 %

YeCKOoro 3Ha4eHua Hanps- R R
XeHna nepemMeHHOro Toka

Mpume-
uaHne

230 B cpegHekBagpartu-
YECKOro 3HauyeHus Ha- R R
npsxeHns

Mpume-
yaHve

240 B cpegHekBagpartu-
YecKoro 3Ha4yeHus Ha- R R
npsXxeHns

400 B cpegHekB3apaTu-
YeCcKOro 3HauyeHus Ha- R
npsxeHns

Mpume-
YyaHne4*
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OKoHYaH1e TabnuLbl 6

MoMKUMO AONYCTUMBIX OTK/TOHEHWI HaNpsXeHWs JonyckaeTca cocTasBnsAoLWas NosHOro NepeMeHHOro Hanpsxe-
HUA. MelowWwas NMKoBoe 3HavyeHre 5 % HOMUHA/IbHOro HanpsxeHusa. A6CONIOTHBIMU Npedenamu seasaTca 30/19,2 B
NOCTOAHHOrO TOoKa AN1A 24 B NOCTOSAHHOIO Toka ¥ 60/38.4 B NOCTOSIHHOIO TOKa A/19 48 B NOCTOAHHOIO TOKa.

21 Ecnun BO3MOXHO NpYMeHeHne L poBbIX BXOA0B TUNa 2 (CM. CHOCKY 5>k Tabnuue 8).

31 B cnyvae ¢ NePBUYHBLIMU HANPSXEHUAMU, OTIMUHBIMU OT TeX. KOTOPbIE YKa3aHbl B AaHHOW Tabnuue, Hanpumep B
cflyyae C HanpshKeHneM NocTOsIHHOro Toka 110 B. NnpMMEHATCA AONYCTMMbIE OTK/IOHEHUS COM/TACHO JaHHoW Tabnuue
1 npumMeYaHnto. [JonycTUMble OTK/IOHEHUA HanpshKeHUsa AO0/KHbI UCMONb30BaThCA A1 BblUMC/IEHUA NPEefeoB BXOA0B
cornacHo taénuue 8. NCnosb3ys ypaBHEHUs, NPUBEEHHbIE B NPUIOXeHUN B.

4| CeTv 3n1eKTPONUTaHNA JO/KHbI O6bITb TPEXMa3HbIMU.

B OTHOCUTENIbHO NCTOYHUKOB NMUTAHUSA aHa/I0roBbIX BXO40B, BbIxoA0B cM. 7.10.3. nepeuncnenue 5). a Takke 7.11.3,
nepeuuncnexue 3).

MpumeyaHne — HoOMUHaNbHbIE 3HAYEHUA HaNPsAXeHUsa npuseeHsl B IEC 60038.

BbinonHeHne TpeboBaHuii aToro NyHKTa NpoBepseTCs B COOTBeTCTBUM Cc 6.4.1.

5.1.1.2 FapMOHMKN HaNpsKeHns

MepemeHHoOe HanpsXeHue BblipaXaeTcs B CpeHeKBaApaTUYecKnX 3HaYeHUsaX HanpshkeHus, usMepeH-
HbIX B TOUKE NOAK/OYEHUS K 060pYA0BaHNIO.

CymmapHoe cpefHekBapaTuyeckoe 3HauyeHue HanpskeHWsi BbICLUMX FapMOHMK (CyMMapHoe kpaTHoe
OT HOMMWHa/bHOW YacTOTbl) C YacToTol MeHee 10-KpaTHOro 3HayeHWs HOMWHaSIbHON YacTOTbl MOXET LOCTK-
ratb 10 % NONHOro HanpsHKeHusl. 3HauYeHne rapMOHUYECKNX U APYTUX YACTOTHbIX KOo/lebaHuii, COOTBETCTBYHO-
Lmx 6onee BbICOKOMY 4acTOTHOMY AvanasoHy, MOXeT gocTuratb 2 % NOMHOro HanpsxeHus. Tem He MeHee B
Lenax obecneyeHns NOCTOSAHHbLIX Pe3yNbTaTOB CPaBHEHWUS UCMblITaHWe 060pyA0BaHUSA AO/HKHO NPOBOAMTLCA
TO/IbKO Ha TpeTbei rapmoHuke (10 % nosHoro HanpshxeHus npu chasosom yrie 0°u 180°).

Ecnn 3HayeHune BbIXOAHOTO MMMNeAaHca NCTOYHUKA IHEPTUUN ABAAETCA OTHOCUTEIbHO 60/1bLLIMM NO CcpaBs-
HEHMIO CO 3HAYeHMEeM BXOAHOro MmnefaHca UCTOYHMKA NuTaHua cuctembl MK. 3To MOXeT oTpuuatesibHo no-
B/IVATL HA CyMMapHOe 3HauyeHne rapmMoHUK CTOYHMKa NUTaHna cuctemsl MK, Pasmepsbl cneynann3vpoBaHHo-
ro0 UCTOYHMKA MUTaHWUs, Hanpumep nHeepTopa Aansa cuctemsl MK, 4OMKHbI yCTaHaBIMBATLCSA MO COr1acoBaHuUio
MexAay nonb3osarteniem u nsrotosutenem. Cregyet pacCMoOTpeTb BO3MOXHOCTb UCMOMb30BaHWA ctabunusa-
Topa ceTeBOro Hanpsxxexusa. Cm. IEC 61131-4.

BbinonHeHve TpeboBaHWii 3TOro NyHKTa NpoBepseTCcs B COOTBETCTBUK € 6.4.1.2.

5.1.1.3 MNpepbiBaHNE HaNPsSXXeHNA B nopTax nuTaHua

3Tv npefenbHble 3HaUYeHUss NPUMEHAINTCA ANS UHTepdelica/nopta NnuTaHna obopyposaHua F cornacHo
PUCYHKY 2.

B cnyyae kpaTkoBpeMeHHbIX C60eB B nogaye 3/1eKTpPONUTaHUs, KOTOpble onpeesneHbl B Tabnuue 7,
cuctema MK [BkIoyas cTaHuum yaaneHHoro BBoga'sbiBoga (5.6) n HecTaumoHapHble nepudepuiiHble YCTPOii-
cTBa] A0/MKHA NPOAO/IKaTL HOPMasibHO PYHKLMOHUPOBATb.

B cnyvae 6onee AnMTeNnbHOro nmpepbiBaHUA nuTaHusa cucTema MK go/mxkHa npogosmkartb HOpMasibHO
hyHKLMOHMPOBATbL /IGO0 A0/MKHA NEepeinTn B cTaHAapTHOE COCTOSHNE Y UMETb YeTKO onpejesieHHoe noseje-
HVe, BM/IOTb [0 BOCCTAHOB/IEHUSA HOPMasIbHOTO (DYHKLMOHMPOBAHMS.

MpumeyaHne — Bbixogbl 1 6bicTpocpabaTbiBatoLine BXOAbl, MMUTaeMble OT 06Lero(Mx) nctoyHmka(os) nuta-
HUA. MOTYT pearmpoBaTb Ha Takvne c6ou B nofaye 3/1eKTPonuTaHuns.

Tabnuua 7 — lMpepbiBaHne HanpsxxeHus (PyHKLMOHaNbHble TpeboBaHWA)

Tvn ncTouHuka nuTaHuAsL CreneHb xecTkocTn3l, 41 MaKcmmag;:sngﬂ;;eanomb Huskoe ﬁj‘!,}j&*”e Lo
VICTOYHMK NOCTOSIHHOrO TOKa i 1 mc 0%
VICTOYHMK NOCTOSAHHOrO TOKa mn2 fOme 0%
MICTOYHNK MepeMeHHOro Toka nn2 0.5 nepuogal 0%

11 Mpu nto6om pasosom yrae Fn= 50 unm 60 Iy (cm. 6.4.2.3).

2| Uemin aBnsetca Uenpum MyHUMansHOM JONyCTUMOM OTK/IOHEHWUM corfacHo Taébnuue 6.

3l CteneHb xecTkocTn PS1 npumeHsieTca k cuctemam MK ¢ 6aTapeliHbiM nUTaHneM.

41 CteneHb XecTkocTu PS2 npumeHsetca Kk cuctemam [1K. nutaemMbiM OT WUCTOYHWKOB MEPEMEHHOr0 TOKa.
BbINPAM/IEHHOIO NEPEMEHHOTO TOKa U MOCTOSAHHOIO TOKa.

B MpepbiBaHua Hanpsxkenus — ot Uemin.
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BbInonHeHve Tpe6oBaHWii 3TOro NyHKTa NpoBepseTCcs B COOTBETCTBUK ¢ 6.4.2.3.

5.1.2 Pe3epBHOE 3/1eKTponuTaHne 3anoMuHal L nx yCTponcTs

CpepfcTBa pe3epBHOro 31eKTPONMTaHNSA IHEPro3aBncumbix 6710KoB 3Y fo/mMkHbI 06ecneymBaTb coxpaHe-
HVe nHhopMaLmmn B TeveHne no KpaiiHeli mepe 300 4 Npy HOpPMasbHOM 3kcnayaTauum 1 B TedyeHne 1000 4 npu
TemnepaTtype He Bbllle 25 ©. eCnu UCTOYHUK SHEPTUM YCTAHOB/IEH HA HOMUHASIbHYIO MOLLHOCTL (4719 CpeAcTB
pe3epBHOro 3/1IeKTPONUTaHUSA, HYXAAOLWNXCA B 3aMeHe, HOMUHasIbHasA MOLLHOCTb — 3TO BE/IMYMHA, KOTOPYHO
NCNO/b3YIOT A5 0603HaYEeHNS NpoLeaypbl 1 BDEMEHHOIO UHTEpPBasia 3amMeHbl).

M3rotoButenb JO/KEH 38[0KyMEHTMPOBATbL CPOK COXpaHEHUsA MHhopMaLun B 3Hepro3aBncUMbIX 610-
kax 3Y B TOM c/iyyae, ecsiv 3T0T CPOK OT/IMYAETCA OT YCTaHOB/IEHHbIX MPOMEXYTKOB BPEMEHN.

3ameHa unan o6HOBEHME CPEACTB PEe3epBHON0 3/1EKTPONUTAHUSA A0/KHbI ObITb BO3MOXHbLI 6€3 notepu
[aHHbIX B 3Hepro3asucuMbIx 6110kax 3Y [cm. Takke 4,3. 7.6 n 7.13, nepeuncneHuve 4)].

Mpu ncnonb3oBaHun Gatapeil pe3epBHOro anekTponutaHusa 3Y Ao/mkHa ObiTb NPesycMOTpeHa npegy-
npexaatouias nHamMKauma HU3Koro 3apsaga batapew.

BbinonHeHve TpeboBaHWii 4aHHOT0 NyHKTa NnpoBepsie TCA B COOTBETCTBUN C 6.4.4.

5.2 Uudposble BXOAbI/BbIXOAbI

Ha pucyHke 3 npefcTaB/iieHa cxema onpeaefieHnii HeKOTOPbIX NapamMmeTPOB BXOA0B. BbIXOI0B.

C — BbIXOA, MEXAHUUYECKUA UMK CTATUYECKNH KOHTAKT (Hanpumep, CyXoil peneiiHblit KOHTAKT, CUMUCTOP. TPAH3UCTOP
WU aHanornyHoe ycTpoicTBO): Z — BXOJ; BXOAHOW umnegaHc. UM — BHEWHUE UCTOUYHUKM NMUTAHUA

MpumeuyaHne — B HekoTopbix MK rMoXeT ncnonb3oBaTbCcs ToNbKO oauH WM, 06wuii Ana BXOA0B, BbIXOLOB 1
cuctemsl MK.

PucyHok 3 — MapameTpbl BXxofa|'Bbixoaa

LincbpoBble BXxoAbl/BbIXOAb! [O/MKHbI YA0BNETBOPATL C/eAyoLMM Tpe6oBaHNAM.

Cuctema MK gomkHa nmeTb NHTepdeiic Bxoda 1 nHTepdeiic Bbixoda no KpaviHeli Mepe 04HOro us Tu-
NoB. YCTAHOBJ/IEHHbIX B 5.2.1—5.2.3.

LinchpoBble BXoAbl AO/MKHbI COOTBETCTBOBATL HOMMWHA/IbHBIM 3HAYEHWUAM CTaHAAPTHOTO HanPsHKeHus,
ycTaHoB/ieHHbIM B 5.2.1. LindpoBsble BXxoAbl C HECTAHAAPTHLIM HaNPSXXEHUeM A0/KHbI YA0BNeTBOPSATL pac-
YeTHbIM YpaBHEHUAM, NPUBELEHHLIM B NPUIOXeHUN B.

LinchbpoBble BbIX0Abl AOMKHbI COOTBETCTBOBATb HOMUHA/bHLIM 3HAYEHNAM CTaHAAPTHOTO HaNPsHKeHus,
YCTaHOB/IEHHbIM B 5.2.2.1 AN NepeMeHHOro Toka uan B 5.2.3.1 Ana NOCTOSIHHOTO Toka.

JlomkHa 6bITb BO3MOXHOCTb COeiNHEHUS BXOAOB U BbIXOA0B Mexy cob60V nocpeAcTBOM MPaBW/1bHOIO
Bbl6Opa BbILLEYNOMSAHYTbIX LM(POBLIX BXOA0B/BbIXOA0B B LieNsiX o6ecneyeHns 3afaHHoro thyHKLMOHNpoBa-
HusA cuctemsl MK (AononHUTEeNbHaA BHELWHAA Harpy3ka [o/hkHa OblTb onpefenieHa n3rotToBuTenem B criyvyae
Heob6xoAMMoCTH).

LomkHa 6blTb BO3MOXHOCTb MUTAHWA W30/IMPOBAHHbLIX MHOrOKaHasbHbIX MOAyneil Bx0Ao0B nepe-
MEHHOro TokKa OT pasHbiX ha3. n B 3TOM C/yyae MOAYNN [O/KHbI YA0BNETBOPATL TPE6OBAHUIO K MaKCU-
MasibHOM pPas3HOCTU HanpsKeHwi, koTopas MOXeT uMeTb MecTo Mexay hasamu. B obpaTHOM cnyyae B
pyKoBOACTBE MO/SIb30BaTE/NA AO/MKHO ObiTh YKa3aHO, YTO BCE KaHasbl AO/DKHbI NOMyYaTb 3NeKTponuTaHne
OT OAHOW 1 TOM Xe dasbl.

Ecnu uenb MHOroKaHasIbHOTrO MOy NEPEMEHHOTO TOKa A0/HKHA MUTaTbCA OT HECKONbKNX ha3. To oHa
[OMXHa yA0BNETBOPATL Tpe6OBaHMAM Ha 3a30pbl U NYTU YTEUkM, a Takke TpeboBaHUAM WUCNbITAHUA Ha NPoY-
HOCTb M30MALUN C UCMO/Ib30BaHNEM COOTBETCTBYIOLLMX HAMPSXXEHNA Mmexay dasamu.
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B cucteme MK mMoryT npegnaratbecs nHTEpcheichl, KOTopble He paccMaTpMBalOTCS HACTOALWMM CTaHAap-
TOM. T. €. uHTepdpeiicel Ansa TT/1-u KMOIM-yeneli n 1. 4. B 3TOM c/iyyae n3rotoBuTe b JO/HKEH NPeaoCcTaBAaTh
BCIO COOTBETCTBYIOLLYIO MHpOPMaLMio Nosib3oBaTesto.

MpumeuyaHne — Tokonogatume BXOLbl U TOKONPUEMHbIE BbIXOAbl, KOTOpPble MOTYT MOTPe60BaTLCS A5 He-
KOTOpbIX MK. He paccMaTpUBAKOTCA HACTOALWMM CTaHAAPTOM. MpK NX NPUMEHEHUN HEOBXOANMO NPOSIB/SATH 0COGYH OCTO-
POXHOCTb (B C/ly4aB MOJIOXUTE/IbHOW NIOTMKN UCMOMb3YIOTCS TOKOMPUEMHbLIB BXOAbI W TOKOMOZAAKLWME BbIXOAbl, No6oe
KOPOTKOE 3aMblkaHue Ha OMOpHbI NoTeHUMan N16o 06pbIB MPOBOAA UHTEPNPETUPYETCS BXOAAMM W HArpyskamu Kak co-
CTOsIHME -BbIK/IOUEHO»; B C/ly4aB OTpULATENbHON NIOTUKU UCMOMb3YITCS TOKOMOAAtoLWME BXOAbl U TOKOMNPUEMHbIE BbIXO-
[ibl. 3aMblKaHUs1 HA 3eMJ/1I0 UHTEPNIPETUPYIOTCS Kak COCTOsHUE -BK/IOUYEHO») (PUCYHOK 3).

5.2.1 Lndhposble BXOAbl (TOKOSIPUEMHbIE)

BbinonHeHne Tpe6oBaHuUii AaHHOTO MyHKTa NPOBepsieTcsi B COOTBETCTBUM C 6.5.2.

5.2.1.1 TepmuHonorua {BofbT-amnepHble paboyne guanasoHbl)

Ha pucyHke 4 rpadmueckn npeacTasfieHbl Npeensl U paboyne gnanasoHbl, KOTOpble UCMOb3YOTCA B
HacTosieM cTaHfjapTe 4719 XapaKkTepuCcTVKW Lienei TOKONpreMHbIX LM poBbIX BXOL0B.

Pa6ouunii guanasoH cocTouT u3 o6nactu -BK/1.», o6nactn nepexoga n o6nactu »BbIK/1.*. Ana Bbixoaa
n3 o6nactn «BblK/1.» Heo6xoAMMO, YTOGLI OblIM NpeBblleHbl 06e Be/MuuHbl Li- min u A min, a Ans Bxoaa B
o6nactb «BKJ/1.* Heobxoanmo, 4TO6bl 6bIIM NpeBbIWEeHbl 06e BennyuHbl /H mjn n UH min. Bce KpuBble BOSbT-
amMnepHOi XapakTepucTUKM BXOAOB AO/MDKHbI OCTaBaTbCH B Mpefenax 3TWX rpaHuyHbIX ycnosuii. O6nactb
HV)XXE HY/NEBOr0 HaMNpsXKEHNSA SBNSAETCA YaCTbio 06/1aCTN *MBbIK/TIOYEHO» TO/LKO A/151 BXOA0B MOCTOSIHHOTO TOKA.

u.B
L,-tmai n "Hnun — npegensl HanpsXxeHus gns o6nactu - BK/.» (coctosinme 1); (# malu OH m, — npegensl Toka 4ns o6nactu
-BK/.- (cocTosiHue 1); n tAj-mtn — npegenbl HANPsXeHWA ANA COCTOAHWUA nepexopa (M» cocTosiHUA -BKJ1.* nnm »BbIK/1.»>;

V maxn Vmm — npejensl Toka AN COCTOAHWA nepexoga (Mx cocTtoaHna -BKJ/l.» nnn »BbIK/.*>; i/Lma, n L_Tln— npeaensl
HanpseHus gns o6nactu -BblKJ/1.» (coctosHue 0); /L(nain tmIn — npepensl Toka Ans o6nactn -BblKJ/1.» (cocTosHue 0).
1/1.Tax paBeH b'Hrrjn “ ananasoHe A0 % Tr,n paBeH IAjTn B guanasoHe cebliwe % Tn. I/, UMMU n 0603HayalT HOMUHaNbHOE
HanpsXXeHne 1 ero npejenbl NPUMEHUTENIbHO K BHEWHEMY WCTOYHUKY 3N1€KTponuTaHua

PucyHok 4 — BonbT-amnepHble pa6oqme Anana3oHbl ANA TOKONpUeMHbIX BXO40B

5.2.1.2 CraHpapTHble pabouve Anana3oHbl A58 UUPOBLIX (TOKOMPUEMHBIX) BXOL0B
Pabounii fuana3oH TOKONPUEMHbIX LIUGPOBLIX BXOAOB JO/KEH ObITb OrpaHuyeH B npegenax 3HadeHui,
npeacTas/ieHHbIX B Tabnumue 8.
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5.2.1.3 [lononHutenbHble TpeboBaHus

Kaxablii kKaHan BxoAa fo/mkeH GbiTb 0becneyeH CBETOBbIM MHAUKATOPOM WAV 3KBUBANEHTHLIM YCTPOii-
CTBOM [/18 MHAVKALUW COCTOSAHNA 1npu BKAOUYEHHOM NUTaHUM MHAMKaTopa.

5.2.2 LUudposbie (Tokonogatwuwme) BbIX0Abl A4N1A NEPEMEHHOTO TOKa

BbinonHeHne Tpe6oBaHUii 3TOro NyHKTa NpoBepsieTcs B COOTBETCTBUM C 6.5.3.

5.2.2.1 HomuvHasbHble 3Ha4YeHNs 1 pabouvie AnanasoHbl (MepPeMeHHbIR TOK)

Lindbposble BbIXOAbl MEPEMEHHOrO TOKa AO0/MKHbI YA0BNETBOPATE HOMUHA/IbHBIM 3HAYeHUsIM cornac-
HO Tabnuue 9 npu BbIXOAHOM(bIX) HaNPsHKEHUU(AX). YCTaHOB/IEHMOM(bIX) M3roTOBUTENIEM B COOTBETCTBUU
c5.1.1.1.

Ta6nuya 9— HoMuHaNbHbIE 3HAYEHUs U paboyune nanasoHbl 4151 TOKOMOAAKLMX LMK POBbIX BbIXOLOB NEPeMeHHOro

TOKa

HomuHasbHBI ToK (cocTosiHMe 1) 1. A 0.25 0.5 1 2 CHocKka
[unana3oH Toka (cocTosiHne 1) nvin (MA) 10 [51 20 100 100
1.2
(HenpepbIBHbI TOK MpY  MakcUmManbHOM max (A) 0.28 0.55 11 2.2 >
HanpsHkeHun)
MNapexne He3awueHHbIl max (B) 3 3 3 3 >
Hanpsbkenus (Ja  Bbixog
(cocTosiHme 1)
3allyLLeHHbI max (B) 5 5 5 5 g
N YCTORUNBbIA
K KOPOTKOMY
3aMblKaHuo0
Tok yTeuku (co- TBepaoTenbHble Tax(MA) 5(3) 10 10 10 1.2.3
ctosiHue 0) BbIXO/bl
3nekTpomexaHuyeckne  max(MA) 2.5 25 25 25 .3
BbIXO/bl
YacTtoTta noBtope-  TBepAoTesibHble max (c) 1 2 2 2
HUA BPEMEHW pa-  BbIXOAbI
6ouero yuknaana
KpaTKOBpeMeH- .
HOIi Meperpyski PeneliHble BbIXOAbI max (c) 10 10 10 10
(Tabnuua 5)

11 3HayeHnsi TOKOB M HaNpsXeHUii — felicTBytoLwme.
2l 3HaueHWsi B KBafpaTHbIX CKO6GKax NPUMEHSIT Ans Moayns,

24

HE OCHALLEHHOro Pe3UCTUBHO-EeMKOCTHOI
LIeNoYKO UM IKBUBAIEHTHBIM OTPaHUYNTENIEM NepeHanpsixeHns. Bce gpyrne sHaueHns NPUMEHSIIOT AN MOAy/el ¢
orpaHuynTENSIMN NEpeHanpsXKeHNs.

3l ToK yTeuku A/s TBEPAOTE/bHbIX BbIXOOB CBbie 3 MA MoApasymeBaeT WUCMO0/b30BaHUE A0MOJHUTENbHbIX
BHELLUHWX HArpy3oK A1 3anycka LU poBbIX BbIXO40B TUNa 2.
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Tok, A
1 e
O «.
N Q 3 Bpems C
/1 — psa anna npu vyacTtoTe F, (FN— HOMWHanbHasa YacToTa HanpaAXeHna ceTu nutaHua); ft — Bpemsa BknUYeKNs;

A — ft — Bpems BbIk/IlOYEHUS (BPEMSA BbIK/KOUYEHUSA, paBHOEe BPEMeHU BKIKUYeHUs); O — BpeMs (PYHKLMOHMPOBAHUSA

PucyHok 5 — ®opmMa curHana BpeMeHHol neperpyskn ans LUMpoBbiX BbIXOA0B NePeMEHHOro Toka

5.2.2.2 [ononHuTtenbHble TpeboBaHNs

5.2.2.2.1 IHanKaTopbl BbIxoda

Kaxablii KaHan BbIxoAa A0/MKeH 6biTb 06ecneyeH CBETOBbIM MHANKATOPOM WA 3KBUBANEHTHbLIM YCTPOii-
CTBOM /1 UHAMKAL MM COCTOAHMA 1BbIXxoAa Npu BKIIOYEHHOM NIUTAHUN MHAMKATOPA.

5.2.2.2.2 3aluileHHble BbIX0oAap!

B cnyvae ¢ BbiIxofamu, 3asiBNIEHHbIMU U3TOTOBUTEIEM Kak 3alluLLeHHble:

- MpW BCeX YCTAHOBUBLLUXCS 3HAYEHUAX BbIXOAHOrO TOKa, KOTOopble 6onee yem B 1.1 pasa npesbiwaroT
HOMMWHaNbHOE 3HayYeHne, BbIX0[, fO/HKEH HOPManbHO (DYHKLMOHUPOBATbL U/MK COOTBETCTBYHOLLEE YCTPONCTBO
[O/MKHO obecneunBaTh 3aLlnTy BbIXOAA,;

- nocse nepeyctaHoBKU UV 3aMeHbl TOMIbKO 3alMTHOro ycTpoicTBa cuctema MK gomxHa BO306HOBUTL
HopMasibHOe (PYHKLMOHNPOBAHUE:

- AOMNOMHUTE bHbIE BO3MOXHOCTMN MOBTOPHOTO 3arycka MOXHO BblbMpaTth cpeay crefyoLmx Tpex TUmnos:

- 3alUMLLEHHbI BbIXO aBTOMATU3MPOBAHHOIO NMOBTOPHOTO 3anycka: 3aluLLeHHbI BbIXOZ, KOTOPbIA aB-
loMaTnyeckn BocctaHasnnsaetcs Mocne yctpaHeHus Meperpysku,

- 3alyMLEeHHbI BbIXOA YNpasB/seMoro NOBTOPHOrO 3arnycka: 3aluLeHHbI BbIXO4, KOTOPbIA nepeycTa-
HaB/MBaeTCcsA NOCpeACcTBOM CUrHasIoB (Hanpumep, AN AUCTaHLMOHHOIO ynpaBieHus);

- 3alyMLLEHHbI BbIXO, PYYHOr0 MOBTOPHOrO 3anycka: 3aliWLLEeHHbIA BbIXOA, BOCCTAHOB/IEHNE KOTOPO-
ro NMPOMCXOANT NPU BO3AENCTBUN YenoBeka (3almnToii MOryT 6biTb MaBkue NpefoxpaHnTenn, 371eKTPOHHbIe
6/10KMPOBKN U T. A.).

BbinonHeHne TpeboBaHWil 3TOro NyHKTa NpoBepseTCca B COOTBeTCTBUM C 6.5.3.2.

MpumeyaHunsn

1 PYHKUMOHMPOBaHNE B YCNOBUAX Meperpy3kn B TeYeHUe ANTENIbHOT0 nepuoja BPeMeHU [/TIOXeT BAUATb Ha CPOK
cnyx6bl Moayns.

2 3alyyuieHHblie BbIXOAbl HE0b6A3aTeIbHO AO/HKHbI TapaHTUPOBaTh 3aliULEHHOCTb BHELHNX NPOBOAHbIX COeANHe-
HWiA. Takas 3awWuTa, ecnn Heobxoauma, Ao/MKHa o6ecneunBaTbCca Nob3oBaTeNneM.
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5.2.2.2.3 BbIxogpbl, yCTONYMBbIE K KOPOTKOMY 3aMblKaHWIO

B cnyyae c Bbixogamu, 3asiBIeHHbIMU U3roTOBUTENIEM KaK YCTOWUMBBIE K KOPOTKOMY 3aMblKaHUIO:

a) NpW BCeX 3HAYeHUAX BbIXOAHOIO TOKa B Npegesnax CBbille /e n A0 2-KpaTHOro HOMUHaNBHOIO 3Haye-
HWS /e BbIXOA [O/MKEH HOPMA/TbHO (DYHKLIMOHUPOBATD U BblAEPXMBATL BPEMEHHYIO Neperpysky. Takas BpeMeH-
Hasa neperpyska fo/hkHa 6bITb onpegeneHa U3roTosutesnem;

b) Npy BCeX 3HAYEHUSIX BbIXOAHOrO TOKa, NPefnofoxuTenbHO npesbiwarwmnx 6onee yem B 20 pas
HOMMWHaNIbHOE 3HAuYeHue, JO/KHO OblTb NPefyCMOTPEHO 3alMTHOEe YCTPOoWcTBO. Mocne nepeycTaHOBKM
NNV 3aMeHbl TONbKO 3alMTHOro ycTpoictea cuctema MK go/mkHa BO30O6HOBUTL HOpManbHOe hYHKLMOHU-
poBaHue;

C) NPV 3HaYeHNAX BbIXOAHOTO TOKa B npegenax ot 2 Ao 20 /e nnu B cnyvyae BpeMeHHo(bIX) neperpysku
(neperpysok), npesblLlatoLLein(1x) npegensl, yCTaHOBNEHHbIE U3rOTOBMUTENIEM, MOXET NOTpeboBaTbCS PEMOHT
Uy 3ameHa Moayrnis.

BbINnonHeHne Tpe6oBaHWii 3TOro NyHKTa NpoBepseTCcs B COOTBETCTBUM C 6.5.3.2.

5.2.2.2.4 He3alw L eHHbIe BbIXOAbI

B cnyyae c BbIxofamu, 3asB/IEHHbIMU M3rOTOBUTENIEM KaK He3allWLEeHHble: ecny U3rotoBuTesniemM pe-
KOMEHA,0BaHO MCNO/b30BaHWE 3aALUUTHOTO YCTPOWCTBA, TO BbIXOAbl AO/KHbI OTBEYaTb BCEM TPeOGOBaHUAM,
YCTaHOB/IEHHbIM /1 BbIXOA0B, YCTONYMBbIX K KOPOTKOMY 3aMbIKaHUIO.

5.2.2.2.5 BbIXxoAbl Ha 3/1€KTPOMEXAHNYECKUX pene

BbIXoAbl Ha 31eKTpOMEXaHNYeCKUX pene f0/MKHbI OblTb CMOCO6HbI BbINOMHATL He MeHee 0,3 MunoHa
onepauuii npyu Harpy3ske, yCTaHOBJIEHHON ANS KaTeropuu ncnoss3oBaHusa AC-15 (knacc gonroseyHoctu 0.3)
B cooTBeTcTBUM C |IEC 60947-5-1.

WcnbiTaHne Tna He TpebyeTcs, ecm YCTaHOBEHO, YTO 3/1IEMEHTHI pefie COOTBETCTBYIOT Tpeb6oBaHNAM
IEC 60947-5-1.

5.2.3 Uwndposble BbIXOAbI 419 MOCTOAHHOIO TOKa

BbInonHeHne Tpe6oBaHMii 3TOro NyHKTa NpoBepsieTcs B COOTBETCTBUM C 6.5.3.

5.2.3.1 HomwuHanbHbIe 3HaYeHUst U paboune guanasoHbl (MOCTOSHHbIA TOK)

Lincbposble BbIxoAbl [O/MKHbI COOTBETCTBOBATb HOMUHAJIbHLIM 3HAYEHUAM corsacHo Tabnuue 10 npu
BbIXOAHOM(bIX) HANPSHXXeHNU(sIX). ycTaHOBNEHHOM(bIX) M3roToBuUTENEM cornacHo 5.1.1.1.

Ta6nuya 10 — HomuHanbHble 3Ha4YeHWs W paboune AnanasoHbl (MOCTOSTHHOTO TOKa) A8 TOKONOAAKLWUX LM POBbIX
BbIXO/10B NOCTOSIHHOTO TOKa

HomuHanbHbIl Tok (cocTosHNe 1) TA 0.1 0.25 0.5 1 2 CHocka

[vnana3oH Toka (cocTosHune 1) npu max (A) 0.12 0.3 0,6 12 2.4
MaKkcumasbHOM Hanps>keHun (He-
npepbIBHOE HanpseHue)

MageHne HesawuuweH- max (B) 3 3 3 3 3
HanpsbkeHuss Ua  Hblii BbIxog,

3aw L eHHbl i max (B) 3 3 3 3 3 )
N YCTOWUMBbIN
K KOPOTKOMY 3a-
MbIKQHUIO Bbl-

Xon
Tok yTeukn (cocTosiHue 0) max (MA) 0.1 0.5 0,5 1 1 213)
KpaTkoBpemeHHas neperpyska max (A) CornacHo puUCyHKy 6 U1 B COOTBETCTBUM

Cc TpeﬁOBaHVIFIMVI n3rotToBuTena

Mpn HOMUHaNbHBLIX TOKax 1 1 2A B Cly4yaB HaAWYMA 3aWUTbl OT U3MEHEHMUSA NOMSAPHOCTN HaNPSXKEHUS NMTaHns
ponyckaeTca nageHve HanpshkeHus BenynHoin 5 B. OTo NpMBOAUT K TOMY, YTO BbIXOZ CTAHOBUTCS HECOBMECTUMBIM C
BXOZOM Tna 1 npu TOM Xe HOMWUHAa/IbHOM Hanps>KeHuu.

2 Monyuvatowasncs B pesynbTate COBMECTUMOCTb MeXAY BbIXOAaMW W BXOAamu NOCTOSHHOTO Toka 6e3 4ononHK-
TefNbHOI BHELUHEeN Harpyskm cnegyowas:
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OkoHYaHve Tabnuupsl 10

HoMWHanbHbI BbIXOAHON TOK

Tok B A 0.1 0.25 0.5 1 2
Tun 1: Na Oa fa Hert Het
Tun 2: la fa Oa fa Aa
Twun 3: [a fa Ja Oa Oa

3>Tpy COOTBETCTBYIOLLEN [ONONHUTENbHOW BHELWIHEN Harpy3ke BCe BbIXOAbl MOCTOSIHHOTO TOKA MOFYT CTaTb
COBMECTVUMbIMW CO BCEMW BXOAAMU NOCTOSHHOO TOKa TMNoB 1.2 1 3.

To K

0 >

n 7] n Bpewms, ¢

M — Bcex s ckauka Toka, pasHoe 10 nc, C — Bpemst BK/IOUEHUST: /3—  — BPEMSsI BbIK/IOUYEHUS (BPEMSI BbIK/IOUEHNS], PaBHOe
BpeMeHU BK/TtoueHNsi): O — BpeMsi (DyHKLMOHUPOBaHUSI, paBHoe 1 ¢

PucyHok 6 — ®opma curHana BpeMeHHol neperpy3kv 4as LMpoBbIX BbIXOA0B MOCTOSIHHOMO TOKa

5.2.3.2 [JononHutenbHble TpeboBaHNS

[pyrne TpeboBaHVA ABAAOTCA TakMMU Xe. YTO W AN TOKO/IOAAWMNX BbIXOA0B MNEPEMEHHOro Toka no
5.2.2.2, 3a UCKNoYeHnem:

* 3aliULLEHHbIX BbIXOA0B NpuMeHA0T npegen 1,2 /e sBmecto 1,1 /B;

* BbIXOJOB Ha 3/IeKTpoMexaHnyeckux pene kateropuio AC-15 s3ameHsoT Ha DC 13.

5.3 AHasioroBble BXOA4blYBbIX04bl

Cuctema MK MOXeT UMeTb MHTepdpeiicbl, KOTOpbIe HE paccMaTpuBalTCS HACTOSALWUM CTaHAapTOM,
T. €. UHTepdpelickl Ana cneymann3npoBaHHbIX Lienei, yCTpoOcTB 1 T. 4. B aTom cnyyae n3rotoButens AOSHKEH
npeAocTaBNATb BCHO COOTBETCTBYHOLLYIO MHGOPMALMIO NO/b30BATENO.

BbinonHeHne TpeboBaHWii 3TOro NyHKTa NpoBepseTCcA Ny TEM UCNbITaHUS aHa/loroBbIX BXOAO0B Bbl
XO[0B B COOTBETCTBUK C 6.5.4.

5.3.1 AHanorosble BX0oAbl

HomuHanbHble 3HaYeHUss AManas3oHOB CUTHa/IOB UM UMNefaHca A/ aHasoroBbix BXodoB cuctem MK
[LOJ/DKHbI COOTBETCTBOBATb YKka3aHHbIM B Tabnmue 11.

Ta6nuuya 11— HOMUHaNbHbIE 3HAYEHWSI U NPefenbl UMNeAaHca 4151 aHAN0TOBbIX BXOA0B

[JvanasoH curHana Mpepenb! Ans uMnegaHca BXoos CHocka
+10B r 10 kOm
0—10B i 10 kOm
1—58B t 5 kOm
4—20 MA S300 Om
0—20 MA S300 Owm )

11 He peKkoMeHAyeTCs A/1s MPUMEHEHNS B HOBbIX paspaboTkax.
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AHanoroBble BX0Abl MOryT 6bITb pa3paboTaHbl TakMm 06pa3om, YTOObI OHW OblNM COBMECTUMMbI CO
CTaHAAPTHbIMK TepMonapamu Wan CTaHAapTHbIMWA PEe3UCTUBHLIMWU TEPMOYYBCTBUTENbHLIMW YCTpOCTBaMMU
(RTDs), TakuMu kak 100-OMHble NaTUHOBbIE TEPMOMETPbI CONPOTUB/EHUSA. AHA/I0TOBbIE BXOAbl A5 TepPMO-
nap A0/XHbl UCMO/b30BaTbL METO/, KOMNEHcaLuun Xono04Horo cnas.

5.3.2 AHanorosble BblX0Abl

HoMunHasibHblEe 3HAaYeHUA AnanasoHa CUrHasoB U UMNefaHca Harpysku A1 aHanoroBbiX BbIXOLOB CU-
ctem MK go/mKHbI COOTBETCTBOBATL yKa3aHHbIM B Tabnuue 12.

Tab6nuuya 12— HoMuHanbHblEe 3HAYEHUA U NpeAenbl uMnegaHca ANs aHasioroBbiX BbIXOL0B

[Jvana3oH curHana Mpegens! Ana uMmnegaHca esof00 CHocka
+108B r 1000 Om i
O0—10B r noo Om i)
1—5B r 500 Om )
4—20 MA S600 OM 2

0—20 MA S600 Om 2.3

AHa0roBble BbIXOAbl HANPSXEHUS AO/MKHbI BblAEPXMBATH N0GYI0 Neperpysky, BniaoTb A0 KOPOTKOrO 3aMblKaHWS.
3| AHanIoroBble BbIXOAbI TOKA AO/MKHbLI BbIAEPXMBATL NH0GYI0 NEPErpy3ky, BNAOThL A0 pa3MblKaHWs Lenu.
3| He pekomeHAyeTCcs A8 NPUMEHEHUSA B HOBbIX paspaboTkax.

5.4 Tpe6oBaHuA K MHTepdeiicam nepesayn faHHbIX

KoHthurypaums, ncnbityemas cornacHo pasgeny 2, Ao/mkHa 6biTb (Mo Mepe HeobxoammocTy) ob6opyao-
BaHa MOAyNnAMY MHTepdelicoB Nnepeaayn faHHbIX U IMHUSIMU CBA3M, YKa3aHHbIMW U3rOTOBUTENEM.
BbinonHeHne Tpe6oBaHWi1 aHHOTO MyHKTa NpoBepsieTCs B COOTBETCTBUM C 6.6.

5.5 Tpe6oBaHus k rnaBHOMY(bIM) MpoLEeCcCcOpHOMY(bIM) YCTpONCTBY(am)
1 K 3anoMuHarwemy(nm) yctpoinctsy(am) cuctemsl MK

[aHHblii nogpasaen gomkeH npumeHaTbes BmecTe ¢ IEC 61131-1 u c 5.6. 5.7 (TpeboBaHMs K CTaHUUAM
yAaneHHoro BBoAa'BbiBoga u nepudepuiiHbiM ycTponcTeam).

CM. PUCYHOK 2 1 NpuUnoxeHne A OTHOCUTENILHO onpefenieHns u uaactpauymm cuctemsl MK. rnasHoro
npoueccopHoro yctpoiictea (I'MY), LeHTpasibHOro 3anoMyHaloLLero ycTponcTea n 4pyrnx TEPMUHOB, UCMNOJTb-
3yeMbIX B fl]aHHOM nogpasgaene.

naBunoe(ble) npoueccopHoe(blie) ycTpolicTBo(a) M 3anoMuHalllee(ne) ycTpoiicTBo(a) SBNAAKOTCA va-
CTbO CTaunoHapHoro obopyaosaHus MK 1 N03aToMy JO/MKHbI UCNbITEIBATLCSA COOTBETCTBYIOLLMM 06pa3oMm.

BbInonHeHne Tpe6oBaHMii 3TOro NyHKTa NpoBepseTCcs B COOTBETCTBUM C 6.7.

5.6 TpeboBaHuA K CTaHLNAM yaaneHHOro BBoja'BbiBoja

CYB/[] sBNATCA YacTblo cTauymoHapHoro obopygosaHus MK 1 N03TOMy A0O/KHbI UCTbITbIBATLCA COOT-
BETCTBYHOLMM 06pa3oM. OfHaKo ANS NPOCTOTbl NPOBEAEHUSI UCNbITaHW n3onupoBaHHble CYB[ MoryT ucnbi-
TbIBaTbCA OTAE/bHO, eC/N 3TO LenecoobpasHo.

TpeboBaHWA OTHOCUTE/IbHO NAaAEHNS HANPSHXKEHNS U NPepPbIBAHUS HANPsHKEHUS UCTOYHMKA(0B) NUTaHusA
NOMIHOCTbIO NpuMeHuMbl K CYB/. 3T TpeboBaHusa npusefeHsl B 5.1.1.

B cnyyae noTepu cBSi3n € npuknagHoi nporpammoii MY CYB/ fomkHbI 6bITb CNOCO6HBI 3adhMKCnpo-
BaTb COCTOSIHUS CBOMX BbIBOOB HA YPOBHE perfaMeHTUPOBaHHbIX 3HAYEHWIA B Npejenax pernameHTupoBaH-
HbIX BPEMEHHbIX 3aZepXeK N 6e3 NPOXOXAEHUS Yepe3 COCTOAHMSA Ha YPOBHE HCpernaMeHTUPOBaHHbIX 3Have-
HWA. a TaKkke JO/MKHbI BbITb CMOCOOHbLI K Mojavye curHana MHANKaLuumM HemcrnpasBHOCTY.

Cuctema MY pgomkHa obecneuymBaTb MPUKAAZLHY NporpaMMy Mosib3oBaTenisi COOTBETCTBYIOLWLEN WH-
chopmaLmeil oTHoCUTENBHO TekyLlero coctossHma CYBA,.

BbinonHeHne Tpe6oBaHMii 3TOro NyHKTa NpoBepseTCca B COOTBETCTBUM C 6.8.

5.7 Tpe6oBaHusa k nepudpepuitHbim yctpoiictsam (CruO, MO, UMW)

MepudpepuiiHbie YCTPOICTBA, KOTOPbIE HE SBMSIOTCS NOCTOSIHHOW YacTbio cucTeMsl MK. He JOMKHbI Bbl-
3blBaTb C60€B CUCTEMbI MPU YCTAHOB/IEHUW W/ HAPYLLEHWI CBSI3W C ONEPAaLMOHHOW CUCTEMOIA.
BbinosiHeHue Tpe6oBaHWii 3TOro NyHKTa NpoBepsie TCsA B COOTBeTCTBUU C 6.3.5.
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Lns nogxnoyeHns nepudepuiiHbiX yCTPOKCTB Ha KeMMax CoeAnHUTENS f0/MKHA 6biTb 0603HaYeHa no-
NAPHOCTb AN1A NpefoTBpaLLeHNs HEMPaBUIbHOIO NOAKMIIOYEHNSA, nnn xe cuctema MK gomkHa 6bITb yCTpoeHa
Taknum 06pa3om, 4TO6bl He BO3HMKaNO0 C60A B Crlyyae HenpaBuIbHOTrO NOAK/IYEHUS.

CucTtema, cocTosias u3 nepudepuiiHoro yctpoictea n cuctemsbl MK, Ao/kHa GbITb YCTPOEHA TakuM
06pa3om, 4To6bl rapaHTMpoBanach (hyHKLMOHaIbHAA UAEHTUYHOCTb OT/IaXKEHHON NPOrpaMmMbl, BbINOAHAEMON
B cucteme MNK. 1 oTnaxeHHO nporpaMMbl, 0TO6paxaemoii Ha nepudepuinHoOM yCTpOoiCTBe.

Ecnu ¢ nomoLubio nepndepritHoro ycTpoincTBa MOXHO U3MEHATb NMPUKNALHYI0 NMPOrpaMMy W/unu pexu-
Mbl paboTbl cuctembl MK B peanbHOM BpeMeHm (T. e. korga cuctema MK HaxoauTcs B akTUBHOM ynpasneHum
MaLUWMHOM WU TEXHONOrMYECKM NPOLEeCCoM), TO:

- nepudepuiiHoe yCTPOWCTBO [O/KHO aBTOMAaTUYeCKu faBaTb YeTkMe npeaynpexaeHus, Hanpumep
Takume, Kak: «B TeyeHne mogucukaLuy B peasibHOM BpeMEHN BU3yanu3saumsa nporpaMMbl MOXET OTInYaTbCs
OT MPUKNaAHON NporpaMMbl, ynpasjieHue mallyMoin/npoLeccoM MOXeT 6biTb NMPEpPBaHO B TEYEHME ... MC»
UT. A.;

- nepudhepuiiHoe YCTPOICTBO JO/MKHO 3aAaBaTb BOMPOCH! TMNa «Bbl AEACTBUTENBHO XOTUTE BbIMO/HUTbL JaH-
Hoe AieiicTBME?» U BbINOSHATL KOMaHAY TO/IbKO NOC/1e TOro, Kak NoslyyeH MosoXMTENbHbIA OTBET OT onepaTopa;

e [O/MKHA GbiTb BO3MOXHOCTbL 3arpy3ki HOBOW MpWKNafHOW NporpaMMbl Ha NOCTaBASEMbIX W3rOTOBU-
TeNleM HOCUTEeNAX AaHHbIX U MPOBEPKU B peasibHOM BpPEMEeHW, YTO 3anucaHHble AaHHble el (DYHKLMOHA/TbHO
9KBUBAEHTHbI:

- BOMKHbI 6bITb NpeAyCMOTpPeHbl CPpeAcTBa ANS NpefoTBpaLLeHNs HeNpPaBOMOYHOIO MCMO/b30BaHUA
3TUX PYHKLMIA (annapaTHble Win NporpaMMHble CPeAcTBa).

BbinonHeHne TpeboBaHUin 3TOro0 NyHKTa NpoBepsieTCA B COOTBETCTBUM € 6.9.

5.8 TpeboBaHMNA K caMOTECTUPOBAHUIO U AMarHOCTUKE cuctemsl MK

M3rotoBuTenb Ao/MKEH 06ecneunTb CPeACTBa A1 CAMOTECTUPOBAHUS Y AUArHOCTUKM (DYHKLMOHUPOBa-
Hus cuctembl MK. Takue cpeAcTBa fOMKHbI BbITb 06eCcneyeHbl 3a CHET BCTPOEHHbIX OYHKLMIA camoTecTnpoBa-
HUsA cucTemsbl MK n/unm pekoMmeHayeMbIX Cnoco60B BbIMOSIHEHUSA COOTBETCTBYHLLEIO TECTUPOBAHUS.

[omkHO 6bITb 06ecneyeHo crepyloLee:

* CpefcTBa KOHTPO/IA NPUKAALHON NporpaMMbl Nosib3oBaTenis (T. €. KOHTPOJIbHbI Taiimep 1 T. 4.);

e annapaTHble Uy NporpaMMHble cpeacTBa ANs NPoOBepKM LiesocTHocTn 3Y:

e cpeAcTBa AN NPOBEPKM NPaBUbHOCTU AaHHbIX, 06MeHuBaeMbIx mexay 3Y. npoueccopom(amu) u
MoZynsiMM BBOAa-BbiBOAA (Takme kak NpuknagHas nposepka no wneiidy);

- cpeAcTBa 418 NPOBEPKM TOTrO, YTO GI0K(M) 3/1eKTpoNUTaHNsA He NpeBbiaeT(l0T) npeaesbHble 3Haue-
HWS TOKa U HaNpsHKeHWs, AonyckaeMble KOHCTPYKLUE annapaTHbIX CPeacTB:

- cpefcTBa KOHTpoNnA coctoaHua TIy.

CTtaumoHapHas cuctema MK gomkHa 6bITb cnoco6Ha BbigaBaTb aBapUiiHbIA CUrHaN Ha aBapuiiHOM Bbl-
xofe. Ecnun pesynbTar KOHTPO/S MokasblBaeT, YTO cucTtema (DYHKLMOHMPYET NpaBu/ibHO, 3TOT aBapwiiHblii
BbIXO[, [JO/MKEH HaxoAMUTLCA B 3alaHHOM COCTOSIHUW; B NPOTMBHOM C/lydae OH [OJ/DKeH nepeiiTv B NpOTUBO-
NOJIOXHOE cocTosiHMe. V3roToBMTE b AO/MKEH pernamMmeHTpoBaTh YC/I0BUSA COCTOSIHUSA NPaBUIbHOTO (OYHKL M-
OHMPOBAHUS N CaMOTeCTMPOBaHNEe, KOTOPOEe BbINOIHAETCA A1 MHULMANM3aunm 3Toro aBapuinHoro BbIXo4a.

CYB[, 0o/mkHbI 6bITb CNOCOGHLI BblAaBaTb aBapUiiHbIA CUrHaN Ha aBapuitHOM Bbixoae (Hanpumep, yepes
MOoAy b LMPOBOro BbIX0AA) B C/lyHae noTepy 3/1eKTPO3IHEPTUM UM NOTEPU HOpMasbHOW ¢Bs3u ¢ MY n nepe-
XoauTb B 3agaHHoe coctosiHue (5.6).

BbinonHeHne TpeboBaHUii 3TOro NyHKTa NpoBepsieTCA B cOOTBeTCTBUM ¢ 6.10.

5.9 dyHKUMOHaNbHOE 3a3emM/eHune

KOHCTpYKTUBHbIE TpeboBaHMA ANA KNeMM (PYHKLMOHANBHOIO 3a3eM/IEHUS C TOUYKN 3PEHUS yNpaBieHus
MOMEX0YCTONYMBOCTbIO, 3alWTbl OT paguonomex v T. 4. (3a uckaveHnem TpeboBaHuii N0 MapkMpoBKe CO-
rnacHo 5.11.3) He ycTaHOB/IEHbI.

5.10 TpeboBaHNs NO yCcTaHOBKe

JomkHbl 6bITb 06ecneyeHbl ycnoBus ans 6e30nacHoi ycTaHoBKM 060pyA0BaHNSA Ha OMOPHYH0 MOBEPXHOCTb.

AnbTepHaTMBHbIE METOfbl YCTaHOBKM, TakMe Kak KOHTaKTHble penibCbl cornacHo DIN, fo/mkHbl Takxe
obecneumsBaTb 6e30NacHyt0 yCTaHOBKY 060pYA0BaHuS.

Bont, BUHT wnu gpyrasa getanb, Ucnonb3yemasn 48 YCTaHOBKM YacTu 060pyAoBaHUs, He AO0/MKHbI UC-
nonb3oBaTbcs A5 o6ecneveHnss 6e30nNacHO YCTAHOBKU Ha OMOPHYI0 NOBEPXHOCTb, KOHTaKTHbIE pesibCbl CO-
rnacHo DIN n T. a.
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5.11 O6uwue TpeboBaHUA K MapKkupoBke

MprMeHnTeNbHO KO BCEM efuHuLLaM 060pyAoBaHMA MHdopMaLuus, ykasbiBaeMas B MapkvpoBKe, HaHO-
CMMOW Ha YCTPOICTBO, AO/MKHA WAEHTU(MLMPOBATL KaKk MUHUMYM M3rOTOBUTENSA (OpraHv3aumio, BbICTaBUB-
LUYIO MPOAYKLUMIO HA PbIHOK) U ycTpoiicTBO. OcTanbHas nHopmMaumsa gomxkHa 6biTb ykasaHa B cneuudmkaLm-
ax (pasgen 7).

M3roToBuTeNb fO/MKEH NPefoCTaBUTb CeAyoLLy0 MHhopMaLmio:

* HaMMeHOBaHWe U3roToBUTENSA, TOProBYIO MapKy Wan APYryto naeHTudukauuio;

* HOMep mMoAenwu.'katanora, 0603HaYeHne Uy HaMMeHoBaHue TUna;

- 3aBO/CKON HOMep MPOrpaMMHOro obecneyeHns nmmm ero mogudmkauum (1.2) no mepe He06Xo04MMOCTH;

- 3aBOACKOW HOMep NM60 HOMep cepuun annapaTHoro obecneuveHus n'mnu ero moamdukaumm (1.2), a
TakKe Kof faHHbIX Wn 3KBUBAIEHTHYHO MHGOpMAaLUIO.

BbinonHeHne TpeboBaHUin faHHOTO NyHKTa NpoBepseTCca B cOOTBeTCTBMM € 6.11.

5.11.1 NpeHTudunKaumna QyHKL KA

DYHKUMA Kak[oro Moayns BBOAA.BbIBOAA. KOrAa OH ycTaHOBMEH B paboyee nonoxeHne n OYHKLMOHW-
pyeT. fo/MKHa 6bITb O4HO3HAYHO ONO3HaBaeMa NnocpeAcTBOM COOTBETCTBYIOLLEN MapPKMPOBKN U3TOTOBUTENS.

Bce nepeknoyaTenn oneparopa, CBETOBble MHAMUKATOPSLI, a TakkKe CoOefUHUTENN [OMKHbI ObITb UAEHTU-
huumpoBaHbl N UMETb CpeacTBa AN naeHTudmkaymm.

5.11.2 PacnonoxeHne n ngeHtugukauna mogynemn

Ha kaxpgom mofyne v kaHane BBofa'BblBofa Win BO/U3M OT HUX [O/HKHO NpegycMaTpuBaTbCs MecTo

AN nx naeHtTudmrkaymm.
5.11.3 MapkupoBka kieMmM PyHKLUOHA/IbHOTO 3a3eM/1eHuns
Knemmbl hyHKUMOHANBHOTO 3a3eMneHns (T. . KeMMbl, UCNOoNb3yeMble He ANS Lenei 6e3onacHocTy,

Hanpumep ond ynydyuweHuna HOMEX0yCT0VILIVIBOCTVI) AO0/DKHbI MapKnupoBaTbCA cnefyrwmm CUMBOIOM:

[P\

MpumeuvaHne — Pa3mepbl cumBona yctaHosneHsl B IEC 60417-5018 (2002-10).

5.12 Tpe6oBaHMWA K 3KCMyaTalMOHHbIM UCNbLITAHUSM U NPOBEpPKaM TUNa B HOPMabHbIX
YCNOBUSIX U K (DYHKLMOHAMBHBIM UCMbITAHUAM 1 NPOBEPKAM Tuna

3KcnayaTtaunoHHble UCNbITAHUSA U NPOBEPKN B HOPMasIbHbIX YC/TOBUAX U beHKLU/IOHaI'IbeIe ncnblTaHUA
N NPOBEPKN AO0/IKHbI NPOBOANTLCA U3roTOBUTEIEM B COOTBETCTBUN C Tpe6OBaHVIF~IMI/I pasgena 6.

5.13 Tpe6oBaHus K MHpOpPMALMM MO HOPMasbHbIM YCOBUAM 3KCnyaTaunm v yHKUUSAM
MHhopMaLua no HopMasibHbIM YCMIOBUSIM 3KCMlyaTauuy U (OyHKLMAM fO/MKHA GbiTh NpefocTaBneHa
M3roToBUTE/NIEM B COOTBETCTBUM C TpEGOBaHUAMM pasgena 7.

6 OKcnayaTauMoHHbIe UCMITAHUS Y MPOBEPKN TUMA B HOPMasIbHbIX YC/IOBUSIX
N PYHKLUMOHA/TbHbIE UCTbITAHUS U MPOBEPKU TUMa

6.1 Knumatnyeckme mncnolTaHns

McnbiTaHna BbINOSTHAIOT HA pacnakoBaHHOM 060pYA0BaHUN.
YyBCTBUTE/IbHbIE K TEMNEepaType KOMMNOHEHTbI, 3KCNIyaTaLusi KOTOPbIX OCYLLECTBAAETCA B HOPMaslbHbIX
YCNOBUAX U KOTOPbIE ABMSIOTCS CbEMHbIMU, MOTYT GbITb yaneHbl No Tpe6oBaHMI N3rOTOBUTENS.

6.2 VicnblTaHUsi Ha TEN/0- U X0N0A40CTOWKOCTb

Ta6nuuya 13— WcnbiTaHWsi Ha TENJO- U XON0[0CTONKOCTb

Cyxoe Tensno Xonog,
PekomeHayemble ucnbiTaHmsa Mo IEC 60068-2-2 (ucnbiTaHne Bb) Mo EC 60068-2-1 (ncnbiTaHue Ab)
MoAroToBKa K UCMbITAHNIO B cOOTBETCTBUW C TEXHUYECKMMUN TPE6OBAHUAMM N3FOTOBUTENS
McxogHoe nsmepeHue B cootBetcTtBun ¢ MMnN®. cm. 2.5
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OKOHYaHue Tabnuubl 13

MpvBegeHne K TpebyeMbIM yC/I0BUSAM
Temnepartypa3'l
AnnTenbHOCTb BO3AeicTBus

M3amepeHne wam Harpyska BO Bpemsi npuse-
LeHNs K TpebyeMbiM YC10BUSAM

Mpouesypa Bo3Bpata K MepBOHAYA/ILHOMY
COCTOSIHUIO

OnvTenbHOCTb
Knumatudeckue ycrosus

CneuwnasnbHble Tpe6oBaHUs

MCTOYHUK NnuTaHus

3aknumnTeNbHble U3MepeHns

FOCT IEC 61131-2—2012

Cyxoe Tenno Xonog,
WCTOYHUK NUTAHNS He NoAKNoYeH
Mntoc (70 + 2) "0 MuHyc (40 + 3) °C2<
(16+1)y <16*1)4

OTcyTCTBYHOT

He meHee 1y
Cm. 6.1 1n2.6">

OTCcyTCTBME KOHAEHcauumn')

VICTOYHUK NUTaHNA He NOAKNI0YEH

B cootBetcTBUM ¢ MMN®, cm. 2.5

11 lo6as BHYTPEHHAA UAU BHELHAA KOHAEHcauusa [Jo/XHa ObiTb yCTpaHeHa BeHTWNsuneld nepes noBTOPHLIM
nogcoeanHeHnem 6a3oBoi cuctembl MK K UCTOUHUKY NUTAHMA.

2| MuHyc (25 £ 3) °C gonyckaeTcs,, HO He peKOMeHyeTCa 418 NPUMEHEHNS B HOBbIX KOHCTPYKLUAX.

3l Temnepatypa KOHTponupyeTcs 6o B TOUke, yAaneHHoi He 6onee yem Ha 50 MM OT TOUKM BXOJa BO3/AYLIHOW
CcTpyn 060opyaoBaHns. — B criydaB 060pyf0BaHNs ¢ BeHTUAAUMEeNR, NMMbo B Touke, yAasneHHol He 6osiee yem Ha 50 Mm
0T 060pyA0BaHNA OT FOPU3OHTANbHOW MIOCKOCTW, PACNONOXEHHOW B BEPTUKaNbHON cpeaHeli Touke kopnyca, — B

cnyuas 060pyfoBaHus 6€3 BEHTUNALUN.

6.2.1 V3meHeHue Temnepartypsbl

Ta6nuuya 14 — M3MmeHeHUs TemnepaTypbl, UCMbITAHWS HA CTOMKOCTb M YCTOMUYMBOCTL K U3BMEHEHUIO TEMNEPATyphbl

PekomeHgyeMble UCMbITaHNA
MoAroToBKa K UCMbITAHMIO

VicxofHble n3MepeHus

MpuBefeHne K TpeGyemMbIM YCOBUAM

V3amepeHne nam Harpyska BO BpeMsi npuse-
[leHus K TpeGyemMbIM yCI0BUAM

Huskasa Temnepartypaé)
Bbicokast OTKpbITOE 060pyAOBaHNE
Temneparypael

3akpbiToe o6opyfoBaHue

OnnTenbHocTb BO34EWCTBUA NpU  KakaoM
Temnepartype

[NnTenbHOCTL TPaHCNoPTUPOBaHUS
CKOpOCTb M3MEHEHWs1 TemnepaTypbl

Yucno ynknos

VicnbiTaHne Ha CTOMKoCTb McnbiTaHne Ha ycToiumMBOCTb
Mo IEC 60068-2-14 (ncnbitakne Ma) Mo IEC 60068-2-14 (ncnbitaHne Nb)
B COOTBETCTBUU C TEXHUYECKUMU TPEBOBAHNSMU U3FOTOBUTENS

B cooTeeTcTBUM ¢ MMMN®, cm. 2.5

VICTOUYHUK NUTaHWSA He MoAKMYEeH MCTOYHMK NUTaHWs NOAKAYEH
OTCyTCTBYIOT )
MuHyc (40 £ 3) €S Mntoc (5 £2) *C
Mntoc (70 £ 2) *C Mntoc (55 £ 2) °C
Mntoc (70 £ 2) *C Mntoc (40 = 2) *C

34 + 30 MuH

MeHee 3 MuH He npumeHsietcsa
He npumeHseTca (3 £0.6) °C/MuH
5 2
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OkoHYaHve Tabnuupl 14

Mpouedypa Bo3BpaTa K NepBOHAYasIbHOMY
COCTOSIHMIO

Bpewms
Knumatuueckue ycnosus
MICTOYHMK NnUTaHus

3akynTesnibHble U3MepeHnsa

VcnbiTaliTe Ha cTOKOCTb VicnbiTaHue Ha ycToliumMBOCTb
MeHee 2 4 He npumeHseTcs
Cwm. 6.1 n2.64) He npumensieTcs
MICTOYHMK NUTAHNSA He NoAKNoYEeH He npumenseTcs
n 2

1 1NMAN® cornacHo 2.5 BbINO/IHAETCA NOC/e BO3BpaTta K nepBoHavasibHOMY COCTOSAHUIO.
2| NAMN® cornacHo 2.5 BbINOAHAETCA B NpPOLLECCe WUCMbITaHUS.
3l HoMWHanbHble 3Ha4YeHWs MHOroKaHafbHbIX MoOAyneli BbIBOAOB [O/MKHbI OblTb CHWXEHbl B COOTBETCTBUU C

Tpe6OBaHVIﬂMVI n3roToBuUTENA.

4 NMiobas BHYTPEHHAS WAWN BHELWHAS KOHAEHCALMsA [OMXHA 6biTb YCTpaHeHa BeHTUNAuWell nepes noBTOPHbLIM
nogcoeanHeHnemM 6a3oBoii cuctembl MK K MCTOUHMKY NUTAHWSA.

51 MuHyc (25 + 3) °C gonyckaeTcsi, HO He peKoMeHAyeTCs AN NPUMEHEHNS B HOBbIX pa3paboTkax.

H Temnepartypa KOHTponupyeTcs M6o B TOUKe, yAaneHHoi He 6oee yeM Ha 50 MM OT TOUKM BXOAa BO3AYLUIHOM
CTpyu 060pyA0OBaHus. — B Cllyyae 060pyf0BaHUs C BEHTUAALNEN, NGO B TOUke, yaaneHHoin He 6onee yem Ha 50 Mm
0T 060pYyJ0BaAHNSA OT rOPU30HTA/ILHON NIOCKOCTW, PACcNOIOKEHHON B BEPTUKA/IbHOW cpefHeli Touke o60pyaoBaHus. —

B C/lyyaB 060pyoBaHNs 63 BEHTUNALUN.

6.2.2 Luknnyeckme mcnbiTaHUA HA NPOYHOCTb B YC/IOBUAX B/IAXHOIO Tenna

Tab6nuuya 15— Unknnueckne (12+12) ucnbiTaHns B YCNOBUSAX BNAXKHOIO Tenna

PekomeHyeMble UCTbITaHs
MoAroToBKa K UCMbITAHUIO
McxopaHble nsmepeHus
MpueegeHne Kk TpebyeMbIM YC10BUSIM

M3mepeHne uam Harpyska BO BpeMsi npuse-
[leHNs K Tpe6yeMbIM YC/TOBUSM

OnncaHne MoHTaxa (onopbl)

BapuaHt

CneumnanbHble TpeboBaHua
Temnepatypa2'l

Yucno umknos

[nutensHocTb Npoueaypbl BOCCTAHOBEHUSA
Knumatunyeckue ycnosus

VICTOYHUK nuTaHus

3aknymnTenbHble U3mMepeHns

Mo IEC 60068 2-30 (ucnbiraHue Db)
B COOTBETCTBUU C TEXHNYECKUMW TPEGOBAHUSAMMN N3rOTOBUTENS
B cootBeTcTBMM ¢ MMM®. cm. 2.5
OTcyTCTBYIOT

OTcyTCTBYIOT

OTcyTcTBYET
2
VICTOYHMK NUTAHNA OTKNIOYEH
55 °C

2

KoHTponnpyemble ycnosus, yctaHosieHHble B IEC 60068-2-30

VICTOYHMK NUTaHUA He noAkaoyeH/]

MMNMN® B cooTBeTCTBUM C 2.5 BbINO/IHAETCA NOC/E BOCCTAHOB/IEHUSA

NMo6asi BHYTPEHHAA WM BHELWHASA KOHAEHcauusa Ao/DKHa ObiTb yCTpaHeHa BeHTWAAuMeln nepeg NOBTOPHbIM
nogcoeaunHeHnemM 6a3oBoii cuctemsl MK K UCTOYHUKY NUTAHWSA.
21 TemnepaTypa KOHTponupyeTcs Nnbo B TOuke, yaaneHHon He 6onee yem Ha 50 MM OT TOYKM BXOfa BO3AYLUHON
CTpyn o6opyaoBaHusi. — B clyyaB 060pyj0BaHNA C BEHTUNAUNENR, NMGO B Teuke, yaaneHHol He 6onee YyeM Ha 50 MM
0T 060pyA0BaHNA OT FOPU3OHTAIbHOW NIOCKOCTU, PACMOMIOXKEHHON B BEePTUKabHON cpeAHel Touke 060pyAoBaHNS. —

B c/lyuae 060pyoBaHus 63 BEHTUNALUN.
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6.3 MexaHuyeckue mcnbiTaHus

FOCT IEC 61131-2—2012

6.3.1 Bu6pauusa (UcnbiTaHWe TUNA, CBA3aHHOE C HOPMaslbHbIMU YC/IOBUSIMU 3KCNyaTauum)

Ta6nuua 16— VcnbiTaHne Ha BUGPOYCTOUYMBOCTb

PeKOMeHAyeMbIe ncnbiTaHnA
MoaroToBKa K UCMbITAHUIO
VicxogHble nsmepexus

OnucaHne mMoHTaxa (onopbl)

[BuxeHne
AMNANTYAa'yCKOpeHne BUGpaLuii:
5MysS 84rul>

8.4 My Sfi 150 ry1*

Twn BuGpauuii

[nutenbHocTb BUGpauwui

M3mepeHune v npoBepka BO BPEMSA Harpysku

MpoBepka nocne ncnbITaHui

Mo IEC BOOBa-2-B (McnbiTaHue Fc)
B cOOTBETCTBMM C TEXHUYECKUMU TpebOBaHNAMY N3rOTOBUTENS
B cootsetcTBUn ¢ MMMN®. cm. 2.5

B COOTBETCTBUN C TEXHUYECKAMUN TPEGOBAHUAMM U3rOTOBUTESS
Ha nepeHocHoe 1 pyyHoe o6opyaoBaHue

o cuHycomnge

MakcmmanbHoe cMelleHne 3.5 MM. NOCTOsIHHas amnanTyaa
MakcumanbHoe yckopeHue 1.0 f. nocTosiHHaa amnautyga
KauaHue c yactoToii 1 oktaBa'MuH (+10 %)

10 UMKNOB KavyaHuii Ha OCb N0 KaXAoi U3 Tpex B3auMHO nep-
NeHAVKYNAPHbIX oceli

B cootsetcTtBUn ¢ MMMN®. cm. 2.5

B cooteBetcTBUM ¢ MMMN®. cm. 2.5

YacToTa nepexopa (NMpuénnsutensHo 8.4 ') Ao/KHA GbiTb OTPEryMpoBaHa A5 AOCTWKEHUS MAaBHOMO U Hen-
PEepbLIBHOTO Nepexofa OT 3HAUEHNsI MOCTOSIHHO aMNIMTY bl CMELLEHUs K 3HAYEeHUIO MOCTOSIHHOI aMN/IMTY bl YCKOPEHUS.

6.3.2 Ypapbl (ucnblTaHue Tuna, cBA3aHHOE C HOpPMaJsibHbIMW YC/TIOBUAMM 3KCnayatawunm)

Ta6nuuya 17— WcnbiTaHne Ha y4apocToiikocTb

PekoMeHayeMble UCTbITaHs!
MoAroToBKa K UCMbITAHWIO
McxofHble u3mepeHus

OnucaHne MOHTaxa (onopbl)

Tun ygapa
JXecTkocTb yaapa

MpunoxeHue Harpysku

M3mepeHune v npoBepka BO BPEMSA Harpysku

MpoBepka nocse ucnbiTaHuii

Mo IEC BCOBa-2-27 (vcnbitaHne Ea)
B cooTBETCTBUU C TEXHNYECKUMU TPeOOBaHNAMN U3rOTOBUTENSA
B cootseTcTBMM € MMMN®, cm. 2.5

B COOTBETCTBUM C TEXHUYECKAMU TPE6OBAHNUSMU U3FOTOBUTENS
Ha NepeHOCHOe 1 pyyHoe o6opyAoBaHue

MonycuHyconga
Amnnutyga 15 a. anutensHocTb 11 mc

Tpu yaapa B KaxgoM HanpaBfieHWW Ha OfHY OCb MO KaxAoin
13 Tpex B3aUMHO NepneHAnKynspHbIX oceil (Bcero 18 yaapos)

B cooTtBeTcTBMM € MMM ®. cm. 2.5

B cootBeTcTBumu ¢ MMMN®. cm. 2.5
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6.3.3 Ceob6oaHoe nageHve (UCnbiTaHWe TUNa, CBA3aHHOE C HOPMasibHbIMUW YC0BUAMU 3KCNNya-
Taumm)

Ta6nuua 18 — VicnbiTaHWa Ha NPOYHOCTL/CTOMKOCTL NPW CBOGOAHOM NafeHUn (415 NePEeHOCHOro U pyYyHoro o6opy-
[0BaHuA)

CnyualiHble nageHns v nageHus

IEC 60066-2-32 1
nnawms (npoyeaypa 1)

PekomMeHAyeMble
ucneiTaHna

n
BAGHNA 13 KOHTPONMPYEMOTO IEC 60068-2-31 (nyHkT 3.2.1)

nosioxeHnsa
MoAaroToBka K UCMbITAHUIO B cOOTBETCTBMM C TEXHUYECKMMMU TPeOOBaHUAMMN U3rOTOBUTENSA
McxogHble nsmepexus B cootBetcTBUyM ¢ MMMN®. cm. 2.5
OnucaHne mMoHTaxa (onopbl) MMNO. cHabxeHHoe cTaHAapTHbIM(M) kabenem(Mu) U3roToBu-
Tens (ecnu TakoBble UMeTCA)
M3mepeHune 1 nposBepka BO BPEMS Harpysku B cooTBeTcTBUYM € MMMN®. cM. 2.5
Mposepka nocne ncnbiTaHni B cootBetctBUYK ¢ MMNMA®. cm. 2.5
6.3.4 CBob6oaHoe nafeHue (UcnbiTaHWe TUNa, CBA3aHHOE C YC/IOBUSAMU TPaHCNOPTUPOBAHMUSA U

XpaHeHus)
Tab6nuuya 19— VcnbiTaHNS HA NPOYHOCTbL NpW CBOGOAHOM nageHun (6/10k1 B NCXOAHONM ynakoBKe M3roToBUTeNs)

PekomeHAyeMble UCNbITAHUSA Mo IEC 60668-2-32 (npoueaypa 1)

OT60p 06pasLoB McxoaHas ynakoBka Kaxoro tuna, noctabnsiemas u3rotosure-
nem, cogepxatias Hanbonee TsXenbli 610K

McxogHble nsmepeHus B cootsetctBuun ¢ MMMN®. cm. 2.5

OnucaHne mMoHTaxa (onopbl) MNO. cHabxeHHOe cTaHAapTHbIM (M) Kabenem(smMu) M3roToBu-
Tens (ecnv TakoBble VMETCS)

Mi3amepeHne 1 npoBepka BO BpeMsa Harpysku OTCyTCTBYIOT

MpoBepka nocne vcnbiTaHui B cootsetcTBUYK C MMMN®. cm. 2.5

6.3.5 [lNoacoegmHeHVeYoTCcOeAUHOHNE CbeMHbIX 6/10KOB
Tabnuuya 20— YcTaHOBKa/oTCOeANHEHNE CbEMHbIX 6/10KOB

PeKOMeH,qyeMble ncnolTaHnsa OTCyTCTByPOT

OnucaHue ucnbiTaHus 6/10KOB, ycTa- BbinonHAT 50 ycTaHoBOK/OTCOEAVHEHWI NPW OTKNIOYEHHOM NUTaHWUK, nocne
HaB/IMBaeMbIX CTalOHapHO yero o6opyfoBaHne AOMKHO yA0BNeTBopATb TpebosaHuam MMM®. cm. 2.5

OnucaHue wucnbiTaHua 610koB, ycTa-  BbinonHsAwT 500 ycTaHOBOK/OTCOEAMHEHWMI B NpoLecce BbiNoHeHNsA 6a30Boii
HaB/IMBaeMbIX HecTaLoHapHO cuctemoli MK nporpamm thyHKUMOHAMbHbIX UCTbITAHUIA, KaK NpesycMOTpeHo
nnne. cm. 2.5.
YCTaHOBKM 1 OTCOEAVHEHUA He [0/DKHbI HEFraTUBHO BAUATL Ha (PYHKLMOHNPO-
BaHue 6a30Boii cuctemsl K.
Mepepaya AaHHbIX Yepes hu3nyeckunii kaHan B NpoLecce UCNbITaHNA He Tpe-
6yeTtca

6.4 Tposepka cneunanbHbiX PYHKLMOHANbHBIX TpebOBaHWA K nOpTam NUTaHWA N pe3epBHOMY
anekTponuTaHuio 3Y. CneynanbHble npefenibHble 3Ha4eHUsa YCTONYMBOCTU NMOPTOB NUTaAHMUA

Hapnexauias npoueaypa nNpoBepku npaBuibHOCTM hyHKUMoHpoBaHusa (MMM®) no 2.5 gomkHa 6bITb
BbINOJIHEHA BO BpPeMs ucnbiTaHuii no 6.4.1 n 6.4.2.
MopTbl NUTaHUsA — NOPT BXoAa NUTaHUsa o6opyaosaHus (NopT F, pUcyHok 2).
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6.4.1 MpoBepka PYHKLMOHANBHOTO BXOAHOIO NOpTa NMTaHUsA 060pyA0BaHUA (NepeMeHHbI unmn
NOCTOSAHHbIN TOK)

6.4.1.1 VcnblTaHne Ha yCTOVI‘-WIBOCTb K USMEHEHUI0 Hanps>XXeHud, K nynbcaynn HanpsXeHnsa u K usme-
HEHUI0 YacCTOoThbl

Tabnu ua 21 — VcnbiTaHne Ha yCTOIZHMBOCTb K nynbcaunn HanpsXXeHnda n K uaMmeHeHUo 4acTtoTbl

PekomeHfyeMble ncnbITaHus OrcytcTBytor

Kondourypauns UNO B cooTBETCTBUN C TEXHUYECKMMU TPEBOBAHUAMY U3TOTOBUTENSA

VicxogHble usmepexns B coOTBETCTBUN C METOAUKO NPOBEPKK, CM. 2.5

OnwvcaHune ucnbiTaHnal> MuvH1ManeHoe pabouee MakcumanbHoe pabouee
HanpsxeHve HanpsXxeHue

HanpseHve nepemeHHoro toka K * Li,2) K=0.85 *c=1.10

YacToTa nepeMeHHOro toka K x Fn2> K=0.94 *=1,04

HanpsheHne nocTosiHHOro Toka K x 1/e2> K=0.85 *c=1.20

HenpepsbisHas nynbcaums K x UeZ] K= 0.05 K=0.05

ONnTenbHOCTb UcnbiTaHUA 30 MyH 30 muH

Mi3mepeHue n npoBepka BO BPeMs Harpysku B cootsetcTtBun ¢ MMMN®. cm. 2.5

MpoBepka nocse ncnbiTaHnii B cooTtBeTcTBUM C MMNMP. cm. 2.5

KpuTepuii OLeHKN pe3ynbTaToB UCMbITaHWi A

Ecnu cuctema MK nonyyaeT nuTaHne OT HECKO/IbKMX OTAE/IbHbIX WCTOYHMKOB NUTaHWsA 060pyaoBaHusi, To
MCMbITAHUSE MOTYT NPOBOANTLCS OTAE/IbHO HA KaXOM UCTOYHMKE MUTaHUS.
21 Cm. onpegeneHuns B Tabnuue 6.

6.4.1.2 licnbiTaHKe Ha YCTOWYMBOCTb K HANPSXKEHWUIO TPeTbel rapMOHUKN

Tabnuya 22— YCTONUMBOCTb K HANPSXKEHWIO TPETbEN rapMOHVKN

PekomeHayeMmble UCMbITaHns OrtcyTCTBYHOT
KoHdurypauus UMO B cOOTBETCTBUW C TEXHUYECKMMMN TPe6OBaHUAMYU N3FOTOBUTENS
VMicxogHble usmepexns B cootsetcTtBun ¢ MMMN®. cm. 2.5
Onucaxune ncnbiTaHnsAl) HanpsikeHune TpeTbelt rapmonunkn (150 nnm 180 u). ycTaHaBAMBaemoe

Ha BennunHy 10 % HOMMHANBLHOTO HanpsxeHus obopyaoBaHus, Aobas-
NseTcs K NepeMeHHOMY HanpsXeHWI0 UCTOYHUKa NuTaHua obopyaosa-
Husi ¢ pa3oit O0®u 180e(CM. pUCYHOK 7)

ANnTenbHOCTb UCMbITAHUA MO KaxAoi chase 5 MuH
Vi3mepeHnsa n npoBepku BO BpeMsA Harpy3kum B cootsetcTtBun ¢ MIMM®. cm. 2.5
MpoBepka nocse ncnbiTaHnii B cooTBetcTBUM € MMAMN®. cm. 2.5

1 Ecnu cuctema MK nosnyyaet nutaHue OT HECKONIbKUX OTAE/IbHbIX WCTOYHWKOB NuUTaHus 060pyAoBaHus, TO
MCNbITAHUA MOTYT NPOBOANTLCA OTAENbHO HA KaX/AO0M UCTOYHMKE NUTaHUA.
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MCTOUHMK
nuTaHus

PucyHok 7 — VicnbiTaHue Ha yCTOMUYMBOCTbL K HAMPSHKEHUI0 TPETbel rapMoHUKK

6.4.1.3 NcnbITaHne Ha OTKNOYEHMEe NUTaHusa (BHe3anHoe npepbiBaHune)

OnucaHve UcnbITaHMA: BO BPeMS NpepbiBaHUS MUTaHWS NOBEeAEHWe CUCTEMbl AO/MKHO Habnlogatbes.
WcnbiTaHne NpoBoAaT ABaXAbl.

Kputepuii oLeHKn pe3ynbTaToB UCMbITaHWi: TpeboBaHWe, yka3aHHOE Bbille, A0/HKHO BbIMOMHATLCA. TMo-
MWMO 3TOr0 B NEPUOJ OT Havyana npepbiBaHNS 40 OTKNIOYEHUS MUTAHUS He JO/MKHO 6biTb Kakux-mbo msme-
HEHWIA. He NpeAyCMOTPEHHbIX NPOrpamMmoli HOPMasibHOrO UCMbITAHUSA, U He JO0/MKHO 6biTb HUKakuX cboes nnn
HenpeaycMOTPEHHbIX COCTOSHUIA.

6.4.1.4 VcnbiTaHne Ha 3anyck

Mo ncTeyeHnn yctaHOBNEHHOTO U3rOTOBUTE/IEM NPOMEXYTKa BPEMEHW C MOMEHTa Nofayn nutaHus oT
BHELLHEero ucToyHvka cuctema MK gomkHa 3anyckaTbCa COrNacHO TEXHUYECKUM TpeboBaHNAM U3roToBUTeNs
(aBTOMaTMYECKWI NN PYYHOI NOBTOPHBIA 3anycK, NOCNefoBaTeNbHOCTb MHULManM3auum n T. 4.). B Teuenune
3anycka He [0/HKHO 6biTb HUKaKMX CO0EB UM HENPEAYCMOTPEHHbIX COCTOSHUIA.

6.4.2 icnbiTaHMA Ha YCTOWYMBOCTb K U3MEHEHUSAM BHELIHero nuTaHus (MCNbiTaHWS Ha ycTolumn-
BOCTb)

Mpy HaNpsKEHUAX HUXKE MUHUMasbHbIX 3HAYEHUA U/Mnv Npu YacToTax, BbIXOAALWMUX 3a npedenb! gony-
CTUMbIX. KOTOPbIE yCTaHOB/EHbI 415 paboumnx ycnoBumii akcnayartaumm, cuctema MK gomxkHa npogomkate Hop-
MasibHO (PYHKLMOHNPOBAaTb M60 [O/MKHA NepeiiTh B CTaHAAPTHOE COCTOSHUE U MMETb YeTKO onpefeneHHoe
nosegfeHve, BNA0Tb 40 BOCCTAHOB/IEHNS HOPMasibHOIO (PYHKLVOHNPOBAHWS.

Kputepuii oueHKkn pe3ynbTaTtoB McnbiTaHuii: B TedeHne MMAMN® (2.5) 4oMKHO 6bITb NOATBEPXAEHO, UTO
dyHKUMOHMPOBaHWe 6a30Boii cucTembl MK cooTBeTcTBYeT TpeboBaHUAM W3rOTOBUTENSA, OTCYTCTBYIOT Kakue-
60 N3MeHeHus, He NpeayCcMOTPEHHbIE NPOrpaMmMoli UCNbITaHWI MO NPOBEpPKe NPaBUIbHOCTU (PYHKLUOHMPO-
BaHNA. C60U UK HenpesycMoTpeHHbIE COCTOSHUSA.

6.4.2.1 McnbiTaHue Ha ycTOWYMBOCTb (DYHKLMOHWPOBAHWSI NpY MOCTENEHHOW 0CTaHOBKe/MOCTeneHHOM

3anycke

Ta6nuuya 23 — McnbiTaHne Ha YCTOWYMBOCTb PYHKLMOHMPOBAHWS NPU MOCTENEHHO 0CTaHOBKE/MOCTENEHHOM 3anycke

PekomeH/lyemble UcrbITaHna OrtcytcTBytOT
Kondourypauua UNO B cOOTBETCTBUM C TEXHNYECKUMU TpeboBaHUAMMN U3roTOBUTENSA
VMicxogHble usmepexus B cooTtseTcTBuMM c MMNMN®, cm. 2.5
OnucaHune ucnbiTaHus MocTeneHHas oCTaHOBKA'MOCTENEHHbIV 3anycK (CM. pUCYHOK 8)
HayvanbHble KoHeuYHble yCrioBus HomuHanbHble 3HadeHus napameTpoB anekTponutanusi (Uc. F,),
nynbcauuns oTcyTcTByeT
HaumeHbluee HanpsxeHune. B 0 (Hynb)
Bpems oxugaHmsa npy HammeHbLLem(MX) Hanpsxe- 10c+20%
HUK(AX)

36



OkoHYaHWe Tabnuubl 23

PekoMeHAayeMble VCTbITaHNst
Yuncno ucnbiTaHnii
WHTepBan Mexay ucnbliTaHusiMu
M3mepeHue 1 NpoBepkKa BO BPEMS Harpysku

Mpepen HanpsxeHua octaHoBku {SDL)

CpefjHee 3HauyeHWe npegena HanpsXeHus
octaHoBku SDL (SDL,.p)

KpuTepuii oLeHkn pesynbTaTtoB MUCNbITaHWiA

FOCT IEC 61131-2—2012

OTCyTCTBYIOT
3
1 c < BpemMeHHo nHTepsan 5 10c
B cooTtBetctBuu ¢ MIMMN®. cm. 2.5

HanpsxeHue, npu kotopom 6asosas cuctema MK HaunHaeT LK
OCTaHOBKW, perfiaMmeHTVpPOBaHHbI n3rotoButenem, 60 HaumHa-
eT (hyHKLMOHVpOBaTb He B cooTBeTcTBUYM ¢ MINM® BO Bpems yukna
CHWKEHUSA HanpskeHus

CpegHeapnMeTMyeckoe 3HaueHne pesynbTaToB Tpex U3MepeHuit
SDL

B cooTBeTcTBUM C 6.4.2

(*) B cOOTBETCTBUM C TEXHUYECKMMU TPe6OBaHNSIMMN N3roToBuTeNsa nunm xe 10c¢ * 20 %

PrcyHok 8 — VicnblTaHe Ha yCTONYMBOCTb (DYHKLMOHUPOBAHUSI NPU NOCTENEHHOW OCTAHOBKB'MOCTENEHHOM 3anycke

6.4.2.2 VicnbITaHusi Ha YCTOWYMBOCTb (PDYHKLMOHMPOBAHMS NPYU U3MEHEHWN HANPSHKEHUS NMUTaHWS

Ta6nuuya 24— McnbiTaHWsi Ha YCTOMYMBOCTb (DYHKLMOHUPOBAHWS NPY U3MEHEHUN HANPSHKeHUS NUTaHNUs

PekomeHayeMble MCMbITaHNA
Kondpurypauna UMNO
McxoaHble namepeHus

OnucaHune ucnbiTaHui

HauyanbHble.kOHeYHble yC0BUA

HanmeHbliee HanpsxeHune. B

Bpems oxuaaHus npy HaMmeHbLLEM(UX) Hanpshxe-
HUW (5X)

Yuncno ucnbiTaHnii
WNHTepBan Mexay ucnbiTaHusiMu
M3mepeHune 1 npoBepka BO BPEMS Harpysku

KpuTepuii oLeHKkn pe3ynbTaToB UCTbITAHWI

OrtcyTCTBYIOT
B cOOTBETCTBUN C TEXHUYECKMMU TPEOOBAHNAMK U3rOTOBUTENSA
B cooteTcTBUM € MMMN®. cm. 2.5

BbiCTPOB M3MeHeHue Hanpsa- MeasnieHHoe 3MeHeHue Hanpshxe-
XeHns nuTaHusa(pucyHok 9} HUA NUTaHua (pucyHok 10)

HomuHanbHble 3HaueHus napameTpos anektponutarus [Uemn, F,),
nynbcauus oTcyTcTByeT

0 (Hy”nb) 0.9 SDL" £+10%’'>
0 (Hynb) 0 (Hynb)
3 3

1c < BpeMeHHoli uHTepBan £5 ¢
B cootBeTcTBUYM ¢ MMNMA®. cm. 2.5

B cooTtBeTcTBUYK C 6.4.2

SDLcp — pesynbTaT WCMbITAHWSI Ha YCTOMYMBOCTb (DYHKLMOHMPOBAHWSI MNpWU MOCTENEHHOW OCTaHOBKe,

nocteneHHom 3anycke (cm. 6.4.2.1).
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PVICyHOK 9 — WcnbiTaHue Ha 6bICTpOe N3MEHEHNEe HanpsaXXeHna nnTaHna

PucyHok 10 — VcnbiTaHne Ha MeA/IeHHOEe U3MEHEeHUe HanpsXXeHna nuTaHns

6.4.2.3 MpopblBaHMA HanpsXXeHns

MopTbl NUTaHUsA — NOPT BXoAa NUTaHWs o6opyAoBaHus, NopT F, pucyHok 2.
MpoBogasTca MMMN® cornacHo 2.5 BO BpeEMs UCMbITAHWUNA.

Ta6nuuya 25— McnbiTaHne Ha YCTOWYMBOCTL K NPEPbIBaHWI0 HANPSHKEHNS ((PDYHKLMOHANbHbIE UCMbITAHUS)

PekoMeHyemble ucnbITaHus
Kondpurypauna UMNO
McxoaHble n3mepeHus

HanpsheHune n yactota UCTOYHUKA NUTaAHUA

AnvutenbHoCTb
neTnO% unctl?)

KpuTepuii OLeHKN pe3ynbTaTtoB UCMbITaHWiA

Yuecno ucnbiTanuii
NHTepBan mMexay UcnbiTaHUsMu

M3mepeHne 1 npoBepka BO BPEMSA UCMbITAHUSA

38

IEC 61000-4-11 IEC 61000-4-29
B cOOTBETCTBUM C TEXHUYECKMMUN TpeGOBaHMHMVI n3roToBuTeNAa

B cootBetcTBUM ¢ MMN®. cm. 2.5

L, >
Ve min' Frib nemife>
MpepbiBaHWe nogaun MpepbiBaHve nogauv
nepemMeHHoro Toka MOCTOSIHHOTO TOKa

0.5 nepuopa, HaunHatoLLerocs MNi:i 1mc2 WNM2:r tOme2
C HyneBoro HanpsxeHunsll-2)

0 (Hynb) % 0 (Hynb) % 0 (Hynb) %

Cuctema MK gomkHa npogo/mkaTe HOpMasibHO PYHKLMOHMPOBAaTb.
He gomxHo npoucxoautb c60eB B PYHKLMOHNPOBAHUN U yXyALle-
HMSi paboTocnocobHoCTNA)

20
1c < BpemMeHHOW uHTepBan < 10 c

[omkHO nogaepxvBaTbCs HoOpMasnbHoe (DyHKUMOHMpOBaHMe3'
B cooTtBetcTtBUM ¢ MMMN®P, cm. 2.5
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OkoHYaHWe Tabnuubl 25
PekomeHAyeMble ucnbiTaHnsa IEC 61000-4-11 | IEC 61000-4-29

MpoBepka nocne vcnbiTaHWii Cuctema MK gomkHa npoAo/kaTb HOpManbHO (hYHKLMOHMPOBATb.
B cooTtBeTcTtBUM ¢ MMMN®P, cm. 2.5

Y M3roToBMTE b [NTOXET pernaMeHTpoBaTh NpepbiBaHne NUTaHnusa Npu cayvaiiHoii dase yrna.

2* 13roToBUTENIb MOXET perfiaMmeHTUpoBaTth 60n1ee ANNTE/bHYI0 NPOLO/KUTENBbHOCTL NPEPbIBAHUA NUTAHNSA.

0 Bbixofpl U 6bicTpocpabaTblualoline BXOAbl, NUTaemble OT OAHOTO W TOrO Xe WCTOYHMKA, MOryT noAseprarbcs
BpPEMeHHOMY BO3AelCTBIIO0 MOMEX, HO JO/MKHbI BO30GHOB/SATL HOPMaUlbHOE (hYHKLIMOHMPOBaHKeE Noc/e npekpaLieHns nomex.

4* 9TV KpUTEpWM aHanornyHbl Tabnuue 31. kputepuii A.

51Ue  — ato UCnpu MYHUManbHOM AONYyCTUMOM OTKNOHEHWM cOrflacHo Tabnuue 6.

6.4.3 VicnbiTaHWs Ha HECOOTBETCTBYIOLLEe NOAK/II0YEHNE UCTOYHNKA NUTaHnsA 060pyaoBaHuA

6.4.3.1 VcnbiTaHne Ha U3MEHeHUe NOMIAPHOCTM UCTOYHMKA NUTAHWA NMOCTOSIHHOIO TOKa (UCMblTaHne Ha
CTOMKOCTb)

HomuHanbHOe Hanps)eHne o6paTHOl NOMASPHOCTU AO0/KHO nogasaTbecsi B TeyeHne 10 c. PesynbTtatbl
[O/KHbI COOTBETCTBOBATL YC/NO0BUSAM, YCTAHOB/IEHHBLIM W3rOTOBUTENEM (HanpumMep, neperopaHve naasKoro
npegoxpaHuTens).

Mocne ncneiTaHna 6a3osas cuctema MK gomxkHa NpoinTu npoLeaypy Nposepku (2.5). 3alnTHbIe yCTPOIi-
CTBa, HanNpumep nnaBkKne NpefoxXpaHUTenun, MoryT yCcTaHaBIMBaTbLCS nepes, NpoBEPKOiA.

6.4.3.2 VicnblTaHNe Ha HECOOTBETCTBYHLLMIA YPOBEHb HaMPSXXEeHUs U/UAn 4acToThbl

B cnyuyae ¢ ypoBHeM HanpsikeHus Bbile MakcumasabHoro Uc Max n/wam npy 3HauyeHusax 4acToTbl, Bbl-
X04ALWKMX 3a npegenst Fnmex 1 Fnmn ana pa6oynx ycnoswuii akcnayaTauuu, UCnbiTaHne J0/1KHO COracoBbl-
BaTbCA MexAy Nnosib3oBaTesieM U U3roToBUTENEM.

6.4.4 NpoBepka napaMeTpoB pe3epBHOro nutaHus 3y

6.4.4.1 WcnbiTaHne Ha ANNTENbLHOCTL COXPaHeHUss pe3epBHOro nNuTaHus

Ta6nuya 26— WcnbiTaHue Ha AANTENbHOCTb COXPaHEeHNs Pe3epBHOrO NUTaHKSA

PekomeHfyemble UcnbITaHus OTcyTCTBYHOT
Kondpurypauna UMNO B cootsetcTBUYK ¢ MMMA®. cm. 2.5
[nuTensHoOCTb NOArOTOBKM B cOOTBETCTBMM C TEXHUYECKMMU TPEBOBAHUAMY U3rOTOBUTENSA (MOXET nNoTpe-
60BaTbCA BpeMs A1 NOMHON 3apAaAKM NCTOYHUKA IHEpPrun)
MpumeHaemoe ucnbiTaHne WcnbiTanne A nnbo ncneiTanne B
OnucaHue ncnbiTaHui McnbiTaHne A WcnbiTaHne B
MexogHble ycnosus VICTOYHUK 3HEPrMM MOMHOCTbIO 3apsXKeH; BHELWHWNA UCTOYHMK OTCOENHEH
TemnepaTypa 55 °C gna oTKpbITOro o6opyfoBaHns O6wwe ycnosus (2.6)
40 °C gns 3aKkpbiTOro 060pyAoBaHns
AnuTenbHOCTb 3004 1000 y
Mposepka nocne ncnbiTaHns B cootBeTcTBUM ¢ MMNM®. cm. 2.5. Cuctema MK gomkHa 6bITb NONMHOCTLIO pa-

60TOCNOCOGHON. HUKakux noTepb coxpaHaemoit nHpopmaLuun He gonyckaeTtcs

6.4.4.2 TlpoBepka MeTofa W3roTOBUTENS MO 3aMEHE UCTOYHUKA 3Hepruu

Ta6nuuya 27— 3ameHa UCTOYHMKA IHEPTUM

PekomeHayemble MCTbITaHnsA OrtcytcTBylOT
KoHcpurypauma UMO B cootsetcTBMYK Cc MMNMN®. cm. 2.5
3amMeHa UCTOYHMKA 3Heprum B coOTBETCTBUM C TEXHUYECKMMU TPebOoBaHUAMY N3roToBuTeNsa (MoxeT Tpebo-

BaTbCsl Bpems A5 NOJHOW 3apsafKu CTOYHMKA SHEPrim)

MpoBepka nocne UcnbiTaHWi B cooTtBeTcTBuM ¢ MMAMN®. cm. 2.5. Cuctema MK gomkHa 6bITb NOMHOCTLIO pa-
60TOCNOCO6HO. HMKaknux NoTepb cOXpaHAeMoii nHchopMaLun He AonyckaeTcs
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6.4.4.3 TlpoBepka apyrux TpeboBaHuii

JomkHa 6bITb NpoBepeHa Heob6xoayMas npefynpexaarnLias MHAMKALUS «HU3KOoe HanpsbkeHve 6aTa-
pen» (5.1.2). VICTOYUHUK 3HEPTUK YAANsSeTcs, U BMECTO HanpsXeHWs UCTOYHMKA SHEepruy nojaeTcs COOTBeT-
CTBylOLLlEe peryampyemMoe HanpspkeHue.

6.5 MNMposepka napameTpoB BXO0B/BbIX0OA0B

6.5.1 O6wwme nonoxeHns

MeTogpb! NCNbITaHW B HACTOSILLEM CTaHAapTe MeAeTa/IM3MpoBaHbl. leTann MeTof0B UCTbITaHWA J0X-
Hbl COr/1acoBbLIBATLCA MEX/Y Mosb3oBaresieM U U3roToBUTENIEM U AO/DKHBI Y0BMETBOPATL YC/I0BUAM, yCTa-
HOB/IEHHbIM B 1.2.

XOoTsi MeTofbl UCMbITaHWU HeAeTanM3NpPoBaHbl. AO/MKHbI OblTb MPOBEAEHbI BCE WCMbITAHUS, KOTOpble
npuBefeHbl B HACTOSALLEM CTaHaapTe.

WcnbiTaHnsa fokHbI MPOBOAUTLCS ABaXAbl HA OLHOM M TOM Xe kaHane(ax) BBOJA'BbIBOAA. €CNN He
OrOBOPEHO HUKaKMX UHbIX TPEBOBAHWIA:

- nepBoOe UCMbITaHWe NPOBOAAT NPU MUHMMAa/ILHOWN paboyeit Temnepartype 7min, paBHoit 5 °C. nam 7nift
cornacHo tabnuue 2;

* BTOPOE WCMNbITaHMe NPOBOAAT NPU MakcuManbHol paboyeli TemnepaType 7fnax, pasHoli 40/55 °C. unn
7Tax cornacHo Tabnuue 2.

He TpebyeTca ucnbiTbiBaTb 60/1€€ OHOIO KaHasna aHasoroBoro Bxofja v OAHOr0 KaHana LudpoBoro
BXOfJa KaXAoro Tuna, of4Hako UCMbITaHWUA AO/IKHbI OXBaTbiBaTb KaHaslbl BCEX Pa3HbIX TUMNOB, KOTOPbIE BXOAAT
B cocTaB 6a3oBoii cuctembl MK.

Bce kaHanbl MHOrOKaHasbHbIX MOAY/EN BbIXOA0B AO/KHbI UCMbITbIBATLCS.

6.5.2 NpoBepka LU poBbLIX BXOA0B

6.5.2.1 WcnbiTaHne paboyero gnanasoHa

MpoBepsAIoT BbINO/IHEHNE BCEX TPeboBaHWii.

MeTog, ncnbiTaHWi AO/KEH BbITb COrnacoBaH Mexay nosib3oBaresieM v U3rotToBuTesnem.

6.5.2.2 icnblTaHNe Ha U3MEHEHWE MONSIPHOCTU CUTHana (UcnbliTaHWe Ha CTOMKOCTb)

MeTog ncnbiTaHuii — curHan o6paTHO NONSPHOCTM, KOTOPbIN NOAAIOT Ha LU poBble BXOAb! B TEYEHNEe
fOc.

MpoBepka COOTBETCTBUS — pe3y/ibTaTbl COOTBETCTBUA 3HAYEHWAM, YCTAHOB/IEHHbIM W3rOTOBUTENEM.
Mpubop pomkeH npovitk MMAMN® (2.5). 3awnTHbIe yCTPOICTBa, HaNpUMep niaasBkue npesoxpaHuTeny, MoryT
yCcTaHaB/MBaTLCA Nepes NpoBEPKOIA.

6.5.2.3 MpoBepka Apyrux TpeboBaHuii

MpoBepsAIoT BbINO/IHEHNE 06X TpeboBaHUii ANna LM poBbIX BXOA0B/BLIXOA40B N0 5.2.1 1 BbINONHEHWE
Tpe6oBaHus 5.2.1.3.

6.5.3 TpoBepka ULUPpPOBLIX BbIXOA0B

6.5.3.1 NcnbiTaHne pabouero gnanasoHa

MpoBepsAoT BbINOIHEHNE BCEX TPe6GOBaHWA.

MeTogpb! UCMbITAHWNIA:

* AnanasoH Toka f0/KeH OblTb YCTAHOB/IEH MO COr/1acoBaHUI0 MeXAy Nonb3oBaTesieM U U3roToBuTenem;

* nafleHne HanpsxeHus AO/HKHO ObiTb YCTAHOB/IEHO MO COrNacoBaHWI0 Mexay nosb3osBatenem u us-
roToBUTENEM:

- TOK yTeuykn — npubopbl/ycTponcTea. npefHasHauyeHHble AN5 3aluTbl BbIXOLOB, HE [AO0/DKHbI OblTb OT-
CcoefIMHeHbI:

* BpeMeHHasl neperpyska — B COOTBeTCTBUM C kaTeropueih AC-15 unn DC-13 (IEC 60947-5-1) B 3a-
BUCUMOCTU OT NMPYMeHeHus. B cnyvae ¢ Bbixofamu, YCTONUMBBLIMW K KOPOTKOMY 3aMblKaHUIO, 3HAYEHWSA ToKa
OOJDKHBI 6bITb 0T 2 A0 20 E (cornacHo 5.2.2.2.3) COOTBETCTBEHHO KaTeropusiM.

6.5.3.2 VicnbiTaHne 3alyLLEeHHbIX, HE3aLWNLLEHHBIX U YCTOWYMBBLIX K KOPOTKOMY 3aMbIKaHWIO BbIXOAO0B

Tabnuuya 28— WcnbiTaHns UMpPOBLIX BbIXOA0B HA Neperpy3ky 1 KOPOoTKoe 3aMbikaHue

PekomMeHayeMble ucnbiTaHus OTcyTcTBYOT
KoHcpurypauma NMNO B cOOTBETCTBMM C TEXHUYECKUMYU TpeboBaHUSIMU N3rOTOBUTENS
OnvcaHne MoHTaxa (onopbl) B cOOTBETCTBUM C TEXHUYECKMMUN TPeObOBaHNAMN U3TOTOBUTENS
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OkoHYaHWe TabnuLbl 28
PekomeHAyemble ncnbITaHus OTcyTCcTBYIOT

Harpy3ska [JocTaTouHo NpoBepuTb O4UH KaHan BBOAA/BbIBOAA KAXLOrO UC-
MbITYeMOoro Tuna

McxofaHble n3mepeHus CornacHo MMM®. cm. 2.5

OnncaHue ucnbiTaHuni A B C D E
B03MOXHble 3HauyeHusa Toka 1* B 1,2/1,3'> 1,5 2 5 21
[ONnTenbHOCTb UCMbITAHUSA, MUH 5 5 5 5 5

MocneposaTennibHOCTL ncnbiTaHnii

Mepsas cepusa npu I'T|n 1 2 3 4 5
BTopas cepusa npu I'[nax 6 7 8 9 10
MHTepBasibl Mexay UcnbiTaHnAaMmn 10 MyH £ BpemeHHble nHtepsasbl £ 60 MUH
MpuMeHeHne UcnbiTaTeNbHbIX 3aLLULLEHHbIX BbIXOA0B Oa Oa Oa Na na
BbIxoAbl, yCTOWUYMBbLIE K KOPOTKOMY 3aMblKaHWIO Het Het faz2 Het La4*
HesalwuLeHHble BbIx0AbI3* Het Het Na2* Het La4'
M3mepeHne un nposepka Mo 5.2.22n5.2.3.2

Bo Bpems neperpysku CornacHo MMNMA®. cm. 2.5

Cpasy nocne neperpysku CornacHo MNMAn®. cm. 2.5

Mocne neperpy3kn W BbIMOSIHEHWSA Nepesarpysku B CornacHo MMN®. cm. 2.5

yCTaHOB/IEHHOM Mopsigke

N lonyckaloTca TOKU, KpaTHble 1,2— ANs BbIXOA0B NepeMeHHOro Toka v kpaTHble 1.3— A15 BbIXOA0B NOCTOSAHHOTO
ToKa.

2| Ans TokoB OT 2 A0 20 /e BO3MOXEH PEMOHT WM 3amMeHa MoAayns.

3l3alnTHbIE YCTPOICTBA, KOTOPbIE NOCTABAOTCA U3rOTOBUTENIEM UM MPONUCAaHbI B TEXHUYECKON [OKYMEeHTauum
N3roTOBUTENS, AO/MKHBI ObITh YCTAHOB/MEHDI.

41 3awmnTHble yCTpoicTBa AJO/MKHbI (PYHKLUMOHWPOBaTb. OHU [O/MKHbI 6bITb NepesanyleHbl UKW 3amMeHeHbl B
3aBUCMMOCTU OT UCMO/b30BaHNA B NOCAEAYIOWNX NCTbITAHUAX.

6.5.3.3 VcnbiTaHne Ha N3MEHeHWe NOASAPHOCTU cUrHana {UcnbiTaHne Ha CTOMKOCTb)

Ecnn o6opyaosaHue UMeeT 3almTy OT HenpaBuU/IbHOTO U3MEHEHNS NOMIAPHOCTU CUTHaNA, TO UCTMbITaHne
Ha CTOKOCTb MOXET He NMPOBOANTLCA U 3aMEHATLCA COOTBETCTBYHOLLVM BU3YasibHbIM KOHTPO/IEM.

MeTog, McnbITaHWn — curHan 06paTHO NONSPHOCTY AN LMAPOBLIX BbIXOAO0B MOCTOSHHOIO TOKa, KOTO-
pbIi fOMKeH nogasaTbca B TeyeHue 10 c.

MpoBepka — pe3y/ibTartbl 4O/HKHbI COOTBETCTBOBATL 3HAYEHUAM, YCTAHOB/IEHHbIM U3TOTOBUTENIEM.

Mpu6op gomxeH npovt MMAM® (2.5). 3awuTHble ycTpoicTBa, HanpuMep nnaBkue NpefoxpaHnTenu,
MOryT yCTaHaBNMBaTbCS Nepes NpPOBepKOoiA.

6.5.3.4 MNpoBepka BbINOSIHEHUS APYrMX TpeboBaHwui

MpoBepsloT BbINOSHEHWE 06LWMX TpeboBaHWn NS UMDPOBLIX BXOA0E/BIXOLOB COrnacHo 5.2.2 wm
5.2.3 wu ocTanwmxca TpeboBaHuii 5.2.2.2 unn 5.2.3.2 (MHAUKaTOPbI BbiIXOAa M BbIXOAbl HA 3/IEKTPOMEXaHnye-
CKUX pene).

6.5.4 TpoBepka aHas/oroBblIX BXOA0B/BbIXOA0B

6.5.4.1 NcnbiTaHnA paboyero guanasoHa

MpoBepsAIoT BbINO/IHEHNE BCEX TPe6OoBaHWii.

MeTozbl UCMbITAHUIA AOMKHBI GbiTb YCTAHOB/IEHbLI MO COrTacoBaHWI0 MeXAy nosib3oBaTenem u U3roto-
BUTENEM.

6.5.4.2 icnbiTaHne Ha CTOWKOCTb K Neperpyskam aHanoroBbix BXOL0B

MeToa ucnbiTaHuii 4OMKeH BbITb YCTAHOB/IEH MO COTNACOBaHMI0 MeXy No/ib30BaTesIemM 1 U3roToBUTENEeM.
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i3mepeHune n nposBepka:

* BO Bpems neperpyskn — npyv MakCMMasibHOW neperpyske He AO/HKHO 06HapPYXMBaTbCA HUKAKUX Pr3n-
YeCKNX NOBPEXAEHUIA NN aHOMaNbHbIX ABNEHWI;

* 1oc/e UcnblTaHns Jo/MKHA 6bITb NPOBEPEHA TOYHOCTb NPU MUHUMAa/IbHOM M MakCYMasibHOM 3HayeHu-
AX AguanasoHa Bxoga cornacHo Mrre. cm. 2.5.

6.5.4.3 VcnbiTaHne Ha KOPOTKOe 3aMblkaHue (BbIXOA4a HanpsKeHWs) U Ha pasmMblkaHue Lenun (BbiIXxoaa
TOKQ)

Mpn BbINO/THEHUN KOPOTKOrO 3aMblKaHuA (BbiXOAa HaNpshKeHusa) wuanm pasmblikaHusa uenu (Bbixoga
TOKa) He AO/MHKHO OBHAapYXMBaTbCA HUKaKMX PU3NYECKNX MOBPEXAEHUI WM aHOMasbHbIX ABEHWUNA. Mo-
Cne ucnbiTaHus foMkHa 6bITb NPOBEAEHA NMpoLiefypa COOTBETCTBYOLW el (hYHKLMOHANLHOW NPOBEPKM CO-
rnacHo 2.5.

6.5.4.4 VicnblTaHNe Ha U3MEHEHWEe UCTOYHMKA HanpsKeHns

[laHHoe ncnbiTaHve [O/MKHO NPOBOAUTLCA, €CNK NUTaHne Mogyneli aHanoroBbix BXOA0B/BbIXOAOB OCY-
LLIeCTB/IAETCA OT BHELIHEro He3aBUCUMOro UCTOYHUKA NUTaHuA (T. €. He3aBUCMMOTO OT UCTOYHMKOB MUTaHWA
Apyrux mogynei BxoaoB/BbIX0A40B 6a30B0i cuctembl [MK).

VCTOYHUK NUTaHNA 3aMeHAT perynmpyemMbiM UCTOYHUKOM NUTaHusa. HanpsXeHue HacTpansaoT
Ha KpaiiHne 3HayeHns yKa3aHHOro Avanas3oHa HanpshkeHuid nnTanus. MNocne aToro Mogynb AO/MKEH yCneLl -
Ho npoviTu MMNM®. a nsmeHeHWs BbIXOA4A AO/HKHbI HAXOAUTLCA B NMpejenax 3afjaHHoro gvanasoHa (2.5).

6.5.4.5 VicnblTaHNe Ha U3MEHEHWE MOMSIPHOCTU CUTHaNa (MCnbiTaHWe Ha CTOMKOCTb)

Ecnn o6opygoBaHne nMeeT 3awnTy OT HenpasWIbHOrO NOAK/YEHUS NO NOASAPHOCTM CUrHana, To Wc-
nblTaHNe Ha CTOMKOCTb MOXET He NPOBOAUTLCS U 3aMEHATbCS COOTBETCTBYIOLWMUM BU3YasIbHbIM KOHTPOJIEM.

MeTog, ncnbiTaHnii — curHan o6paTHON MONAPHOCTM A5 OAHOMONAPHbLIX @aHAI0TOBbIX BXOAO0B AO/MKEH
nogasaTbcs B TeueHue 10 c.

lMpoBepka — pe3ynbTaThl 40/IXKHLI COOTBETCTBOBATL 3HAYEHUAM, YCTAHOB/IEHHbIM U3rotosuTenem. Mpu-
60p fomkeH npolitn MMNM® (2.5). 3awuTHble yCTPOCTBA, HaNpMMep naaBkue NpeaoxpaHuTeny, MoryT ycTa-
HaB/MBaTbLCA Nepes NPoBepPKO.

6.5.4.6 MNpoBepka BbINO/IHEHNS ApYrnX TpeboBaHUi

WcnbiTaHusa Tuna He TpebyloTcs; npoBepka BbINOMHEHWS BCEX TPebOoBaHMiA, N0 KOTOPbLIM UCMNbITAHWA He
NPOBOANNNCH, [O/KHA OCYLLECTBAATLCSA B COOTBETCTBUM C NPOLIeAYpONi, COrnacoBaHHOW M3roToBUTENEM U
notpebutenem.

6.6  poBepka BbiNOMHEHUS Tpe6GoBaHWil K UHTepdelicam nepefaumn fJaHHbIX

WcnbiTaHus Tvna He TpebyloTcs; NpoBepka BbINOMHEHWST BCeX Tpe6oBaHWi, N0 KOTOPbIM UCAbITAHUA He
NpPOBOANMNCH, AO/MKHA OCYLUECTBMATLCA B COOTBETCTBUM C MPOLIEAYPOIi, COrnacoBaHHON M3roToBuTENneM n
noTpe6utenem.

6.7 MpoBepka BbIMO/THEHWSI TPEGOBAHMWI K TTaBHOMY MPOLECCOPHOMY YCTPOWKCTBY

McnbiTaHus Tuna He TpeGyloTcs: NpoBepka BbINOMNHEHWss BCeX TPe6OBaHWi, N0 KOTOPbLIM UCMbITAHUS He
NPOBOAMNNCH, AO/MKHA OCYLLECTBASATLCA B COOTBETCTBUM C MPOLEAYpOii, COrNacoBaHHOW WM3roTOBUTENEM U
notpebutenem.

6.8 MpoBepka cTaHUMiA yaaneHHOro Beoga'sbiBoja

6.8.1 McnbiTaHMe No NPoBepKe BPEMEHW OTKIMKa

B pamKkax faHHOro UCMblTaHWsi NPOBEPSIOT BAUSHWUE HA UHTepBas(bl) BPEMEHN NEePechIiKM AaHHBbIX,
KOTOpoe MMeeT MecTO Npu JoCTaBke MHAOPMALWU C yAANEHHbIX BXOLOB W MH(OPMALMU O COCTOSHUN
CYB/[, B npuknagHyto nporpaMmy nosb3oBaTesns, a Takke Npyu nepegaye Nornyeckux peLleHunii npuknagHoi
Nporpammbl Ha yAaNeHHbIe BbIXOAbI.

MpuKNagHyo UCNbITATB/bIlyl0 NPOrpamMMy, 3ak/iouatoLLyiocsi B KONMPOBAHNU COCTOSIHUSI BXOZOB Ha
BbIXOAbl, BbIMOMHSAT B YeThIPeX NOA06GHbIX KOH(IMTypaLusiX:

- NIOKa/IbHbIE BXO[bl — HA IOKa/IbHbIE BbIXOAbI;

- yAaneHHble BXOAbl — Ha /IOKa/bHble BbIXOAb;

- NloKasibHblE BXOfibl — Ha YAasieHHble BbIX0Abl:

- yAaNneHHble BXOfbl — Ha yAaneHHble BbIXO4bl.

KpuTepuit npucMkn/6pakoBky pe3yibTaTOoB UCMbITaHWA — UHTepBasibl BDEMEHU OTK/IMKA BCeli cu-
CTEMbI 1 NoCnefylolime N3MeHeHNsi UHTepBana(oB) BPEMEHN NEPECHITIKU AaHHbIX AO/IKHbI COOTBETCTBO-
BaTb CneyuguKkaumsam, ony6IMKOBaHHbIM U3r0OTOBUTENEM.
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6.8.2 NcnbiTaHMe Ha noTepto cBA3U

Korga cBA3b HapyLlueHa, BbiIXoAbl J0/MKHbI 6e3 C60€eB M Kakoro-nnmbo aHOMasibHOro NoBeAeHUs nepenTn
B COCTOSIHME, yCTaHOB/IEHHOE U3rOTOBUTENIEM, B TEYEHUE BPEMEHHOIO MHTEPBana, yCTaHOB/IEHHOTO U3TOTOBW-
Tenem. MNonb3oBartento AO/MKHO NOCTYNUTbL coobLeHne 0 NoTepe CBA3W.

VcnblTaHne NpoBoAAT Ny TeM 0T K/II0UYEHUSAM) IMHUN CBA3M; b) BHELLHEro UCTO4YHMKa NMTaHua CYB/[,
1 HabnogeHus 3a nosegeHnem 6asosoii cucTemol MK (T. e. [MY. a Takke CYB/[, 1 X BbIXOAbI).

Kputepuii npnemkun'6pakoBkn pe3ynbTaToB UCMbITAHUIA — COrNacHo TpeGoBaHNUAM.

6.8.3 MNMpoBepka BbIMOMHEHUSA APYTUX TpeboBaHuii

WcnbiTaHna Tna He TpebytoTcs; npoBepka BbINOIHEHWSA BCeX TPe6oBaHWiA, MO KOTOPbIM UCMbITAHWSA He
NPOBOAMNNCH, AO/MKHA OCYLLECTBMAATLCS B COOTBETCTBUM C NpOLeAypOii, COrNacoBaHHOW WM3roToBUTENEM U
noTpe6utenem.

6.9 MNMpoBepka BbINO/HEHNS TpeboBaHuii kK nepudepuiiHbim ycTpoiicteam (CMuO, NO, UMW)

lMpoBepka BbINOMTHEHUA BCEX Tpe6OBaHVII7I, Mo KOTOPbIM MUCNbITAHUA HE NPOBOAUTNCL, AO/IXHA OCyLWlecT-
B/IATbCA B COOTBETCTBUN C npoue,qypon, COrnacoBaHHON M3roTOBUTENEM 1 I'IOTpe6VITeﬂeM.

6.10 MNMpoBepka PYHKLUA camMOTECTUPOBAHNA N AMarHocTukn cuctemsl MK

MpoBepKa BbINO/IHEHUS BCEX TPe6OBaHWiA, N0 KOTOPLIM UCMbITAHUA HE NPOBOAWNCH, AO/HKHA OCYLLECT-
BNISATLCA B COOTBETCTBMUM C NPOLIEAYPOIA, COr/TacoBaHHON U3rOTOBUTENIEM W NOTPEGUTENEM.

6.11 MNMpoBepka MapKUPOBKN U fOKYMEHTALNN U3rOTOBUTENSA

MpoBepsoT BbINONHEHNE TPe6oBaHuWii 5.1.1 Ny TeM BU3yarbHOro KOHTPOSIS.

7 O6uwasa nHhopmauus, npeaocTaBnsseMast U3roToBUTENEM

M3rotoBuTENb AO/MKEH NPEfOCTaBUTbL MOMb30BATENO MHOPMALMIO, HEOGXOAUMYIO ANt NPUMEHEHUS,
NPOeKTUPOBaHUS, yCTaHOBKW, BBOAA B AeliCTBME, IKCNIyaTaLuum U TEXHUYECKOro 06CnyxunBaHna cuctems MK.
JONONHUTENBHO N3rOTOBUTENIb MOXET 06y4aTh Nonb3oBaTens.

NHpopmaLms MoXeT 6bITb NpefocTaBieHa He TONbKO Ha GYMaXHOM, HO U Ha APYTUX HOCUTENAX AaHHbIX.

7.1 ViHcbopmayms o Tune u cogepxaHuy AoKymeHTauum

YcTaHoBNEHbI TPU TUNA AOKYMEHTaLUn:
- Kartanoru n cneyudurkaumm,

- pyKoBOACTBa No/nb30BaTens;

- TeXHUYeckas OKyMeHTauus.

MpuMeuyaHne — OTHOCUTENbHO NOAFOTOBKM MHCTPYKLMIA cM. IEC 62079 1 IEC 61506.

7.1.1 WHcopmaumsa o kaTanorax u cneumdukaymax

[JoKyMeHTbl faHHOro Tuna AOJIXHblI cofepXaTb OnucaHue U TeXHU4Yeckue XapakTepUCTUKU CUCTEMbI
MK n cBA3aHHbIX C Hell nepudhepuiiHbIX YCTPOICTB, a Takke APYryro nHopMauuio, NOSCHSAOLWYH CYLHOCTb
NPUMEHEHUS 1 UCMNOMb30BaHUS AaHHbIX U3AEeNUiA, B TOM Yncne dyHKLMOHa/IbHbIE XapaKTepUCTUKK, npasuia
KOHdhMrypupoBaHus 060pyaoBaHusl, HOpMasibHbIE YCMOBMA 3KCnayaTauuu, hmusnyeckne pasmepsl 1 Maccy, a
TaKke nepevyeHb COOTBETCTBUI CTaHAapTam u cepTudmkaram.

7.1.2 Hcbopmaums o pykoBoACTBax Nosb3oBaTens

[oKyMeHTbl faHHOTo T!Ma A0/MKHbI BKIOYaTh HE06X0AMMYH MHDOPMAaLMI0 A1 NPaBUIbHOW YCTaHOBKM,
pa3Boaku Kabenei, noncka HeucnpaBHOCTEW, NPOrpaMMMpPOBaHMA 1 BBOAA B AeliCTBME NOMb30oBaTeNeEM CU-
ctembl MK. OHM J0MKHBbI BKIOYATb KaK MUHUMYM:

- VHCTPYKLWM N0 YCTAHOBKE U BBOAY B fe/iCTBYE;

- WHCTPYKLMW MO NPpOrpamMMrMpOBaHUI0 U MOUCKY HEWNCNPaBHOCTEN;

- TpeboBaHUA Mo IKCnayaTauum n TeXHNYECKOMY 06CTYXNBaHWIO;

- CMMCKM 3anacHbix YacTeli 1 BcnoMoraTesibHOro 06opyfoBaHns (Hanpyumep, nnaBkue NpefoxpaHnTenn).

7.1.3 VIHbopMaLma 0 TeEXHUYECKO fOKyMeHTaLumm

M3roToBUTENb AOMOMHUTENILHO MOXET NPeAoCTaBUTb KOMMJIEKT OKYMEHTOB, coaepXaliuii 6onee non-
HYI0 MHpOpMaLUio MO CpaBHEHMWIO C PYKOBOACTBOM MO/b30BATENS, HAMPUMeEpP G0K-CXeMbl, BHELUHWI U BHY-
TPEHHWI NPOTOKO/IbI 06MEeHa faHHbIMUW, Ha3HAYeHWs CUTHANOB LUUH. TPpeGOBaHUS K pa3MepaM, HanpshkeHue
nuTaHusa, nporpaMmmsl B M3Y, BHyTpPeHHME TeCTOBble NporpaMmMbl Wau npouesypbl pEMOHTa U T. 4.
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7.2 NHhbopmaLms 0 COOTBETCTBMM HACTOSALLEMY CTaHA4apTy

M3roToBuTENb JOMKXEH NPEAoCcTaBUTb MH(OPMALMI0 O COOTBETCTBUM TPeGOBaHNSIM HACTOSLLEro CTaH-
JapTa, KOTOpPOoe MOXET AeK/1apupoBaTbCs Ha ABYX YPOBHSIX:

a) No/IHoe COOTBETCTBME BCEM TPe6OoBaHMAM, COLepXallMcs B HACTOsWLEM cTaHaapTe. B aTom ciyyae
NPMBOAMTCS CCbIIKA Ha HACTOSILMI CTaHAApT;

b) COOTBETCTBME OTAENMbHbLIM TPEOGOBaHMAM HACTOALWEro cTaHgapTa. B aTom cnyvae B fOoKyMeHTaLum
[OMXHbI 6bITb NPEfoCTaB/eHbl OTAeNbHbIe pa3fdesibl HACTOALLEero CTaHAapTa, Mo KOTOpbIM AeknapupyeTcs
COOTBETCTBUE MPOAYKLMN.

Lna 6onee noapo6HO nHchopmaumm cm. 1.2.

7.3 VIHcbopmayms no HagexHocTu

Ecnu n3rotoButenb ycTaHaBMBaeT 3HAYEHNS CpefHero BpeMeHn mexay otkasamu (CBMO) gns kako-
ro-nmbo 610ka, Moaynsa unn koHdurypauunu(ii), nognexatieii(um) ucnoitanuio Tuna (cuctem(sl) MK] npu Hop-
MasibHbIX YCNOBUAX 3KCNIyaTaLmn, To OH JO/DKEH Takke NpefocTaBuTb OnucaHne Metofa, NCnosb30BaHHOIO
ansa onpegenedns CBMO.

7.4 Hcbopmayums no ApyruMm ycnoBusm

Monb3oBatesib JO/MKEH COrnacoBaTb C U3roTOBUTENIEM Nt06ble MexaHuyeckne YC/oBUs, He yKasaHHble
B HACTOsILLEM CTaHAapTe.

7.5 VIHcbopmaLms no TpaHCNOPTUPOBAHUIO U XPAaHEHUIO

M3rotoButens AOMKEH NpefoCcTaBuTb MHCTPYKLUN NO TPAHCNOPTUPOBAHUIO N XPaHEHMIO.

7.6 MH(*)OpMaLWIH Nno NCTOYHUKaM NUTaHNA NOCTOAHHOIO N NnepemMeHHOro Toka

M3roToBuTeNb AOMKEH NPEfOCTaBUTb CeaytoLyo MHopMaLuuio:

- fJaHHble, NO3BONALME OCYLLECTBUTL BbIOOP NoAxXoAsLLel CXxeMbl pa3BoAKM NUTaHus Ansa obecnevye-
HMA TPeBYEeMOro HanpsHKeHUs B KaXKAO0MN TOUKe UCMOb30BaHNSA 3/1EKTPOIHEPTUN, B TOM YMC/Ie Takue AaHHble,
KaK NMMKOBbI MYyCKOBOM TOK (NpW XON04HOM ¥ TEN/IOM NOBTOPHOM 3arycke), NOBTOPSOLWMIACA UMNYbCHbIA TOK
M YyCTaHOBYBLUUICS AECTBYIOLNIA BXOAHOM TOK B YCMTOBMSAX NOJTHOW Harpysku;

- MAEHTUdVKaLNA BHELIHMX BbIBOAOB A/15 NOAKIIOYEHNSA K UCTOUYHUKAM MUTaHWS;

- TMNU4Hblli(ble) npumep(bl) cucTeMbl (cucTem) NUTaHUsA 060pyA0BaHUS;

- cneunasibHble Tpe6oBaHNA (ecn UMEITCS) N0 MOHTaXY UCTOYHMKOB MUTAHUA B Cllyyae C cuctemamm
MK. KoTopble NonyyalT 3HEPrUo OT HECKONbKMX UCTOYHWKOB MUTAHWUSA, WUW €C/N 3HAYEHUS HanpshkKeHus u
4acToTbl UCTOYHMKA MUTAHWA OT/IMYAOTCS OT TeX. KOTopble ykasaHbl B 5.1.1.1;

- nocnepAcTevA NOACOEANHEHNA UCTOYHUKOB NUTaHUS K 060pYA0BaHMIO:

- 06paTHOIA NONSAPHOCTbLIO:
* C HECOOTBETCTBYHOLLMM YPOBHEM HaNPSHXKEHUSA W,'Mn 4acToThl;
- C HecCoOTBETCTBYHOLLVMMN NPOBOAAMY;

- nonHas MHdopMaLms 0THOCUTENbHO NoBeAeHWsA cucTeMbl MK NS TUNUYHBIX CUTYaLuiA BKAOYEHNS™N
OTK/II0YEHNA NMUTaHUS;

- [laHHble, NO3BOMAIOLME OLEHUTb MaKCMasibHble 3HaYeHNs BpPEMEHW NpepbiBaHUsi, KOTOPOe He BnS-
€T Ha HopMasibHOe (hyHKLMOHMpOBaHue fto6oii cuctemsl MK; knacc UM (UM-1 unn WM-2) ycTpoiicTB ¢ nuTa-
HVWEM Ha NMOCTOSAHHOM TOKe;

- BpeMs KOMMPOBaHUS COAEPXKMMOro 3Y € TOUKM 3peHns TemnepaTypHbIX 1 3KCMTyaTaunoHHbIX TpeboBaHWiA;

* pekoMeHAyeMasi NepMoANYHOCTb 3aMeHbl UCTOYHWKOB IHEPrum (Mo Mepe Heo6X0AMMOCTH) U PEKOMEH-
AyeMblii MeTog 3aMeHbl UICTOYHUKOB 3HEPTUUN U BANSHME 3aMeHbl Ha cuctemy MK;

- MUKOBbIVA NYCKOBOM TOK (NpY XO04HOM M TEeMnsIOM MOBTOPHOM 3anycke) WM pekoMeHAyeMblli pasmep
npefoxpaHnNTens 1 XxapakTepucTUkL pasMblkaHWs npefoxpaHuTens.

7.7 NHchbopmaums no (TOKOMPUOMHBLIM) LU POBLIM BXO4aM

M3roTtoBuTte b AO/KEH NPefocTaBuTb CeaytoLyo nHopmaumio:

- BO/IbT-aMnepHas XxapakTepucTuka A/15 NoSIHOro paboyero AnanasoHa ¢ 4onyCTUMbIMU OTKIOHEHUAMM
U 3KBUBAIEHTHLIMY NapameTpamu;

- BpeMs 3aflepXKu nepexoga u3 coctossHma 0 B coctosHMe 1 v nepexofa 13 coCToAaHUA 1B cocTosiHue O
ANna uMdpoBoro BXoaa;
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* Ha/IMume o6LMX TOUEK Mexay kaHanamu;

* MocnefCcTBMSA HEMPABW/ILHOTO NOAK/TIOYEHUS BXOAR;

* NoTeHuMasnbl N30NAUMN NPU HOPMASIbHON 3KCMyaTaunn Mexay KaHaiom v ApyrMMu Lensmu (Bk/to-
yas Lenb 3a3eM/IeHns) U Mexay KaHanamu;

* T1n Bxoga (1,2 wm 3);

- KOHTPO/IbHas ToYKa U [BONYHOE COCTOSIHME BU3YyaslbHOrO MHAMKaTOpPa,;

- ahhekTbl, BO3HMKAIOLME MPY yAaneHu,YCTaHOBKE MOAYNS BXOAA NOA HanpshKeHuew;

* AONOSTHUTE IbHAS BHELWHAS Harpyska npy MexcoeinHeHnn BXOA0B U BbIXOAOB, €C/M 3TO HE06X0ANMO;

* MOAAICHEHMSA OTHOCUTE/ILHO OLEHKN curHana (Hanpumep, ctaTuyeckas'guHamuyeckas oueHka, npepbl-
BaHve N T. 4.);

* pekomeHAyemas [/ivHa Kkabenei n LWHYpPOB B 3aBUCMMOCTM OT TUNa kabensa v TpeboBaHuii 3NeKkTpo-
MarHuTHON COBMECTMMOCTH;

- cxema pasMeLlleHus BbIBOAOB 060pyA0BaHNS;

¢ TUNOBblE NPUMEpPbI BHELLUHUX NOAKTYEHNIA.

7.8 IHhopmMauusa no (Tokonogawwmum) LM poBbIM BbiIX04aM NePeMeHHOro Toka

M3rotoButenb fo/HKeH NpefocTaBuTb CAeAyoLWwy UHOPMaLMI0 OTHOCUTENbHO LMKGPOBbLIX BbIXOA0B
AN paboTbl HA NepeMeHHOM TOKe:

- TUN 3aWnThl (3aLWWLLEHHBIA BbIXOA, BbIXOA, YCTONUYMBLIA K KOPOTKOMY 3aMblKaHU0, He3alLMLEeHHbI
BbIXOA), a Takxe:

- B CNyyYae C 3aliulLieHHbIMK Bbixogamy — paboune xapakTepucTuku npu Toke cebie 1,1 /e, Bkoyas
ypoBeHb(H1) Toka(oB), Npu KOTOPOM(bIX) YCTPOMCTBO 3alUWTbl aKTMUBU3NPYETCS, NoBeAeHNe Toka Npu YpoBHE
cBbile 1,1 /e 1 Bpems akTUBU3aLMW YCTPOACTBA 3aLUUThI;

- B C/lyyae C BbIXOAaMU, YCTOWUMBLIMU K KOPOTKOMY 3aMblKaHWI0, — CBELEHUst N0 3aMeHe Wnu nepe-
yCTaHOBKe 3aLMTHOro yCTPOWCTBA, ec/in 3aTo TpebyeTcs;

- BCNyyYae C He3alWLEeHHbIMY BbIXOAaMN — TeXHWYeckne TpeboBaHNA K 3aLMTHOMY YCTPOACTBY, KOTO-
poe A0/MKHO NPUMEHATLCA Nonb3oBaTenieM (Mo Mepe He06X0ANMMOCTW);

* Bpems 3aepXkn nepexopa 13 coctosHua 0 B cocTosHMe 11 nepexofa U3 COCTOAHWA 1B COCTOSIHUE
0 gnsa BbIxoAa;

- XapakTepucTVKM KOMMYyTauuu v HanpshkeHne BKIYEHWUS OTHOCUTEsSIbHO mepexofa HanpsxeHus
yepes Hy/b:

- Hanunuve obLUMX TOYEK MEXAY KaHanamu;

* CXema pa3meLleHns BbIBOJOB 060pYy[0BaHUS;

- TUNWYHbIA(e) NpuMep(bl) BHELLHWUX NOAKIOYEHWIA;

* YKUC/O U TUN BbIXOAOB (HanpyMep, HOPMasibHO Pa30OMKHYTble/HOPManibHO 3aMKHYTble KOHTaKTbl, TBEp-
fOTesbHble. OTAe/bHblE U30/IMPOBaHHbIE KaHaslbl U T. 4.);

- B C/lyyae C 3N1eKTPOMEXaHNYECKMM pefie — HOMVHA/IbHbIe 3HAYEHUSI TOKa U HanpshkeHusl, COOTBeT-
cTBytOLWMe TpeboBaHuaM 5.2.2.2.5;

- HOMWHasIbHble 3HAYEeHNA NapaMeTpoB BbIX0o4a AJ151 APYTMX HArpys3oK, Takmx Kak laMnbl HakasMBaHus:

- MOJIHbIN TOK BbIXOAa A1 MHOTOKaHanbHbIX Mogynelt (cMm. onpeaenexune 3.40);

* XapaKTepuCTWKN YCTPOWCTB 3alnTbl OT Neperpy3ok, BCTPOEHHbIX B BbIXOAHYIO Lenb ANS 3aluTbl OT
MWKOB HaNpPsXeHUs, BO3HMKALWMX U3-3a UHAYKTUBHOTO BbIGPOCA HANPSXXEHUS:

* TUN BHELUHWX 3aWUTHbIX YCTPOICTB, ecnun TpebyeTcs;

* NOCNeACTBUA HENPaBWIbLHOTO NOAKMIOYEHNS BbIXOAA,;

* MOTeHuManbl N30M5LUMM NP HOPManbHOW 3KcnayaTauuy Mexay KaHaniom 1 Apyrumu uensamu (Bkito-
Yyas uenb 3a3eMIeHns) 1 Mexay kaHanamu;

* KOHTPOJIbHbIE TOUKW BU3YyaslbHbIX MHAVKATOPOB B kaHase (HanpyMep, Ha NaHen raBHOro nNpoLeccop-
HOro YCTPOICTBA, Ha NaHenn Harpysku);

* peKkoMeHfyeMmble MeTOAbl 3aMeHbl BbIXOAHbIX MOAyNei:

rnoBejeHve BbIXOJ0B NpW NpepbiBaHnM ynpasneHus MY, npyu nageHusx u npepbiBaHUaX HanpsKeHns,
a TaKKe Npy BKIYEHUAX N OTKIIOYEHUSAX NUTaHMs (CM. Takke 5.6);
¢ cnNoco6 oyHKLMOHMPOBaHMWSA (T. €. aHa/I0rOBbI' AUCXPETHBIA TUN BbIXOAA);
* B/IMSIHME MHOTOKpaTHbIX NEepPerpy3ok Ha 130/IMPoOBaHHbIE MHOTOKaHaIbHbIE MOAY/N.

7.9 ViHdhopmaums no (TokonoAawwmnm) LU pPoBLIM BbIX0AaM MOCTOSHHOTO TOKa

MHhopmauus, npeocTaBisieMasl U3roToBUTENIEM A5 LUGPPOBbLIX BbIXOLOB MOCTOSIHHOTO TOKA, JO/MKHA
6bITb aHANIOMMYHA MHOPMaLMU, YCTAHOBEHHOM ANS LU POBLIX BbIXOLOB NEpemMeHHOro Toka (cM. 7.8). Tem
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He MeHee B flaHHOM Cfy4ae MyHKT O NpefocTaBfieHny TEXHUYECKUX JaHHbIX MO KOMMYyTauun npu nepexo-
OV HanpshkeHus yepes Hyfb HY NpUMeHsieTcs, a B MNyHKTe, KacaloLwemMcs BbIXOA0B Ha afleKTpPoOMeXxaHUyecknx
pene, kateropuio AC-15 3ameHsoT Ha DC-13 cornacHo 5.2.2.2.5.

7.10 WHdopmauyma no aHanoroBbIM BXofam
Momnmo ykasaHusa Tvna BXoAa W CTaHAAapTHOro AnanasoHa U3roToBUTES b [O/IKEH NpefocTaBuTh Ccrie-

AYIOLLY0 MHopMaLuIo.

1)

2}

3)

4)

5)

6)
7
8)
9)

10)

11)

1)

2)

3)

4)
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7.10.1 VHdopmauusa no ctaTM4ecknM xapakTepucTukam aHal0roBbiX BXO40B

Cratnyeckue xapakTepucTukm EavHnua vismepeHnun wim npymep
BxogHol umnepaHc B fuana3oHe curHana (M3roToBuUTENb [AOJSKEH Om
ykasaTb, HaxoAUTCs NN BXOAHOW MmnedaHc B COCTOSIHUM "BKJ/1. munn
«BbIK/1.»)
MorpewHocTb N0 aHanoro- - TemnepaTypHblii kKoadhdununeHT + 9% MONHOI LWKanbl
BOMY BXOAy: (ykasaTb eVMHULY LIKasbl)
- MaKcumasibHas norpewHocTs npu 25 °C + % nonHon wkanbl'K
MakcumanbHasa norpewHocTs BO BCEM TeMnepaTypHOM AguanasoHe * 0% OT NOJIHOM LIKaNbI
(ykasaTb eMHULY LIKasbl)
Lindposoe paspeluenune Yucno paspagos
dopmarT faHHbIX, BO3BpaLLaeMbIX NpuKNagHoi NnporpaMmMoit [BOWNYHBIN, ABONYHO-4ECATUYHBIN
nT.A.
3HaveHne HaumeHbLlero 3Havallero paspsga MB. MA
MakcrmanbHas NoCTOAHHO AonycTumas neperpyska (6e3 noBpexaeHuns) B. MA
MokasaHne L1pPoBOro BbIX0Aa B YC/TOBUSAX Neperpysku Hanpwumep, dnar
Tvn BXxoga Hanpumep, anddepeHumnanbHbii
XapakTepucTukn cMH(a3Horo BXOAHOro curHana (Ha NoCTOSsHHOM TOKe, KoachchuymeHT ocnabnexus
yacTtoTe 50 'y nepemMeHHoro Toka. 60 'y NnepeMeHHOro Toka) (no mepe CuHbasHoro curHana. ab:
Heo6XxoAnMOoCTH) HanpsxeHne cUHMasHoro curHana. B
Ons ppyrnx BxogoB (Tep- - Tun(bl) Aatynka(os) J,K, Tutpa.: Pt 100 nt 4.
Monapbl. TEPMOMETPbI CO-
NPOTUBEHUA U T. 4.): - ananasoH(bl) M3mepeHuns OT min, . go max, °C
- MeToj NnHeapu3saunm BHYTpeHHWIA nnn pekomeHayemblii
nonb3oBaresiem

7.10.2 WHdopmauma no gUHaAMUYECKUM XapakTepucTukam aHanorosbiX BXO40B

,U'VIHaMVILIeCKI/Ie XapakTepucTukn EAI/IHVILl'a WU3MepPeHna nnu npumep

MpoAoOMKUTENLHOCTL 3aMepa 3HAYeHWs aHasoroBoro curHana (BKo- MmC
yas BpeMs HacCTPOWiKM)

MHTepBan nNoBTOpeHus 3amepa mc

XapaKkTepucTvku BXOLHOMO punbTpa: - oYepesHoOCTb MepBblii, BTOPOA U T. 4.
- yacToTa nepexoga ry

MakcuManbHoe BPEMEHHOE OTK/IOHEHME B TEYEHWE Kaxgoro Tpebye- + % MOJSHOW WKasIbl

MOro UCNbITaHUA Ha yCTOVI‘-IMBOCTb K 9NeKTpn4eckKnm nomexam
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7.10.3 WVHdopmaunsa no obuiMM XxapakTepucTnkam aHanorosbiX BXO40B

OG6LLye XapaKTepUCTUKK EAvHMLA U3MEPEHUs unu Npuvep

1} MeTog npeobpasoBaHus [BoiiHOI HaKNOH, NocneaoBaTenbLHoe
NPUGMKEHUE N T. 4.

2} Paboune pexumbl 3anyck, camockaHupoBaHue u T. A.

3) Twn 3awuTsl Pe3ncTnBHO-eMKOCTHaA 3alumTa,
ONTOU30/ALNSA, BAPUCTOPbI HA OCHOBE
oKucK metanna v T. a.

4} TloTeHuymanbl U30AALWMK NPU HOPMasbHONM aKcnayaTauum mexay kaHa- B
nom u:
a) ApyruMun uensamu (Bknw4vas 3asemineHue): b) mexay kaHanamu,
C) UCTOYHMKOM(aMun) NuTaHus n d) nHtepdeicom(amm)

5) [JaHHble 0 BHELWHEM UCTOYHUKE NUTaHUs, ecnu TpebyTcs
6) O6LMe TOUKM Mexay KaHanamu, eciy nmeTcs TexHUYeckne faHHble

7) Tun, AnvHa kabens, npaBuia MOHTaxa, PpekoMeHayeMble ans obecne- [OBYXWNbHbIN WHYP He 6oneB 50 M
UEHNs1 MOMEX0YCTONUMBOCTH

8) Kanubposka unu nosepka Ans NogaepxaHns HOMUHANbHON TOYHOCTM Mecsu, rog
9) Cxema pasMelleHns BbIBOAOB 060pyA0BaHUS
10) TwnuYHble NPUMepPbl BHELWHUX NOAKOYEHWIA

11) MocnepcTBMA HENPABWUILHOIO NOAKIOYEHUS BXOL0B

7.10.4 VHdpopmauus no Apyrum xapakTepucTukam aHasioroBblX BXO40B

[pyrve xapaktepucTuku EavHnua namepexns niv npumep
1) MOHOTOHHOCTb 6€3 noTepu KoA0B Oa. Het
2) TllepekpecTHble MOMexn Mexay KaHanamu Ha NMOoCTOSSHHOM TOKe W KaHa- JilS)

namu Ha yactoTtax 50 n 60 'y Ha NnepeMeHHOM Toke
3) HenwuHeiHoCTb % NOJHOW WKanbl

4) ToBTOpsAeMOCTb Npy OUKCUPOBAHHOI TemnepaType nocse Tpebyemoro % NOJTHOW LWKanbl
nepuoga ctabunusauum

5) Cpok cnyx6bl My/ibTUNIEKCOPOB HA 3N1EKTPOMArHUTHOM pene (no Mepe Yncno UMKNoB, Yacos
Heo6XxoAMMOCTH)

7.11 WHdopmMauusa no aHanorosbiM BbiXxogam

MomM1MO yKasaHus Tuna BbiIxoAa v CTaHAapTHOroO AnanasoHa U3roToBUTeslb [0J/IXKEH NpefocTaBuTb cie-
OyoLLyo nHopmaumio.
7.11.1 WHdopMayms no ctaTMyeckum XxapakTrepucTukaMm aHasioroBblX BbIX040B

Crarnueckve xapakTeprcTukn EfvHMLA M3MEpEeHUst v Npumep

1) BxogHoOW MnNegaHc B Anana3oHe curHana (M3rotoBuTeNb AO/MKEH YKas3aTb, Om
HaxoAWTCS NN BXOAHO UMnefaHc B COCTOAHUN -BK/1.- nnn <-BblK/1.»)

2) TlorpewHocTb N0 aHanoro- - MakcumasbHasi norpewHocTb npu 25 °C + % NONHOI WKanbl
BOMY BbIXoAy: (ykasaTb euHuLY LKasbl)
- TeMnepaTypHbIi KoahhuymeHT + % nonHoit Wwkanbl'K
3) MakcumanbHasa norpewHocTb BO BCeM TemMnepaTypHoM gunanasoHe + % NONHOM LWKanbl

(yKkasatb efuHuLYy LiKasbl)
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EfvHMALA M3MepeHun win npumep

Yucno pa3psgos

[BOVYHbIiA, [BOUYHO-AECATUUHBIA U T. 4,

MB. MA

EavH1La nvepeHys unm npumep
Mmc
% NONHOM LWKasbl

+ % NOSHOW LWKanbl

EAvHILA U3MEPEHVSt WV NpUMEP

OnTtousonsums N T. 4.

B

TexHuyeckune faHHble

B

[BYXWNbHBIA WHYP He 60nee 50 m

Mecsu, rog

He3asemneHHbI. 3a3eM/IeHHbI
no

MIH

EAvHALA U3MEPEHUS W NpUMep
Da. HeT

Jil3

% OT NONHOW LWKanbl

% OT NOMHOW LWKasbl

OkoHYaHVe
CraTuyeckue xapakTepucTukui
4} PaspsigHoCTb
5} dopmart faHHbIX, BO3BpaLlaeMblX NpUkNafHOV nporpaMmoi
6) 3HauyeHMe HaMMeHbLUEero 3Havallero paspsaga
7.11.2 WNHdpopmaumna no guHaMnuyecknmMm xapakTepucTvkaMm aHasioroBbiX BbIX040B
[JvHamunyeckne xapakTepucTuku
1) Bpems ycTaHOBKW MOJIHOTO AnanasoHa U3MeHeHUa curHana
2) OTK/IOHEeHNe OT YCTAHOB/IEHHOTO 3HAYeHUs
3) MakcumanbHoe BpeMeHHOe OTK/IOHEHWE B TeUeHue kaxgoro tpebyemo-
ro UCMbITAHUA Ha YCTOWYNBOCTb K 3NIEKTPUYECKUM NOMexam
7.11.3 WHdopmayma no obwmnm xapakTepmcTukam aHasioroBbiX BbIX040B
O6LLMe xapaKTepyCTVIKn
1} Twn 3awmThl
2) MoTeHuMansl U30AALUN NPY HOPMabHOM 3KCMyaTauum Mexay kaHasom
1 ApYrMMU Lensamu (BkIoYvas 3a3eMieHne) u Mexay kaHanamu
3) [JaHHble 0 BHELHEM UCTOYHMKE NUTaHWA, ecnu TpebyrTcs
4) B cnyvaB C BbIXOAaMu Toka, paboTatoLumy OT BHELIHero CTOYHMKa nuTa-
HUS. — MaKcMMasibHOe U MUHUMaNbHOe NafjeHne HanpsHKeHWs Ha KOHTak-
Tax BbIXOZ0B NPU 3HAUYEHUAX B Npejesnax BCEro guanasoHa
5) Twn. gnuHa kabensa, npaBuna MoHTaxa, pekoMmeHgyemble Ans obecneve-
HUS NOMEX0YCTORYMBOCTU
6) Kanubposka wnu nosepka AN15 NOAAEPXaHUS HOMUHAIbHOW TOYHOCTU
7) Cxema pa3smelleHVs BbiBOLOB 060pyA0BaHNSA
8) OO6Lne ToUKM Mexay kaHanamu, ecim umerTcs
9) [JonycTuMmblii(ble) TMA(bl) HArpy3Kku
10) MakcumanbHas eMKOCTHasA Harpyska (4715 BbIXOL0B HaNpsHKeHus)
11) MakcuManbHasa VUHAYKTMBHASA Harpyska (4151 BbIXO4OB TOKa)
12) TunuyHbie NpUMepbl BHELWHUX NOAKI0YEHWI
13) Peakuuns BbIXO[O0B Ha BK/OYEHWE UN BbIK/IIOYEHNE NUTaHNs
14) TocnepfcTBMA HENPaBWUbLHOTO NOAK/IOYEHNS BbIXOA0B
7.11.4 WHdopmaums no Apyrum xapakTepucTnkam aHasoroBbiX BbIXO40B
[pyrvie XxapakTepucTuku
1) MOHOTOHHOCTb
2) TepekpecTHble MOMEXN Mex/ay KaHanaMun Ha NOCTOSIHHOM TOoKe W kaHana-
MUK Ha yactotax 50 n 60 'y Ha nepemMeHHOM Toke
3) HenuHeiHoCTb
4) TloBTOpsAEeMOCTb MNpu (PUKCMPOBAHHOW TemnepaType nocne Tpebyemoro
nepuoga ctabunusauum
5) [Mynbcauus Ha Bbixoge
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7.12 NHpopmanma no nHTepdpelicam nepegayun faHHbIX

Ecnv n3roToBuTENb NOCTABASIET MHTEPCENCHI Nepefayn AaHHbIX ApYyroMy 060pyA0BaHMo, KOTOPoe UM
HO NPOW3BOAUTCS, TO OH AO/DKEH NPELOCTaBUTb HEOGXOAVMMYI0 MHGIOPMALMI0 O NPaBUIbHOM (DYHKLUOHN-
pOBaHUM WHTEPCEcoB. ATO MOXeT GbiTb CAENaHO MyTEM yKas3aHWs CCbIIKM Ha onpejeneHHblii cTaHaapT
UNY onpegeneHHyo creumdrKaLmio 1 ykasaHs KOHKPeTHO MHopMaLMy No TakuM acnekTaM, Kak CKopocTb
nepefauv AaHHbIX B 604ax, TMN UCNOMb3YEMOro Kabens u T. 4.

7.13 ViHpopmauusa no rnaBHoMy(biM) npoLcccopHoMy(biM) yCTpoOUCTBY(aMm)
1 3anoMuHawwemy(nm) yctpoinctay(am) cuctemsl MK

WHdopmaLus, npefocTtaBnseMas U3rotoBuTeneM Mo rnaBHOMY(bIM) NpPOLECCOPHOMY(bIM) YCTPOMCT-
By(am) v 3anomuHaroLemy(Mm) yctpoiictey(am) cuctemsl MK, gomkHa BkIovaTh criegyolee:

1) cTpykTypa 1 06beM NamsaTu AN XpaHeHUs nporpamm:

2) cTpyKTypa, 06bem namMaTu 4719 XpaHeHUs faHHbIX U KONMYecTBo 6GUTOB Ha OHO C/I0BO:

3) ucnonbsyemblii(blie) Tun(bl) Nnamatu (Hanpumep. CMOS-EPROM u T. 4.);

4) chyHKUMOHaNbHbIE BO3MOXHOCTU pe3epBHOro 3Y 1 akcniyaTaunoHHble TpeboBaHus, ecnm UMeTCS:

5) flaHHble, orpaHuyeHuns 1 npoueaypbl 418 onpegeneHns Heo6xoauMon KoHdUrypauun (CToiku, kabe-
NN, paclunpuTenu WriHbl, 610K NMTaHNA, MakcMMasibHOe YAC0 BXOA0B/BbIXOL0B HA OAVH TUM, MakCuMasnbHoe
yncno moayneii BBofa/BbiBoga U T. 4.);

6) onucaHue S3bIKOB MporpamMupoBaHus, nopaepxkmeaeMbix cuctemoit MK [kom6uHaumsa CIMuO wu
rnaBHOro(bIx) NPOL,EeCCOPHON biX) yCTpOCTBa (YCTPOICTB)];

7) cBEAEHUA O TOM. MOALEPXUBAIOTCA NN A3bIKM NPOrPaMMMUPOBAHUSA 1 10 KaKOoW CTEeNeHun, BKIYas pas-
MYmns, ecnu oHM umetoTca (06bEeKTbI, KOMaHAbl, CEMaHTUYECKNe 1 CUHTaKCcMyeckvie npasuna n T. 4.);

8) MeToAbl BblYNCNEHWIA, KOTOPbIE ONPeAensoT KaxAoe NCNob30BaHne namsaTu [npyvknagHas nporpam-
Ma nosb3oBaTens u AaHHole, nporpamma B MN3Y 1 gaHHble (N0 Mepe HeOBX0AMMOCTW)], U CpefHNe 3HaYeHus
Kax[joro COOTBETCTBYIOLLLErO MHTEpBas1a BpeMeHN [MHTepBas(bl) BpEeMEeHU CKaHUPOBaHUS, OTK/IMKa CUCTEMBI,
nepecbINiKN AaHHbIX, BbINOHEHUS];

9) cnocobbl, KOTOpbIMY 06pabaTbiBalOTCA CUrHasbl BBOAA/BbIBOAA (T. €. UCMO/Ib30BaHNe PerncTpoB OTo-
6paxeHnss COCTOSHWI BXO[0B-BbIXOA0B. NEPUOANYECKN OOHOBMAEMbIX CUCTEMOW, KOMaHA TUna «-nosyuntb-1
NMOMECTUTb» C HEMocpeAcTBEHHbIMU agpecamu, NporpamMm npepbiBaHUsa U Nporpamm, ynpasnsemMbiX No co-
ObITUAM. U T. fI.), U UX BNSIHNE Ha crefyloline napameTpsb:

- VHTepBasi(bl) BPEMEHWN OTK/IMKA CUCTEMBI;

* BO3MOXHOCTU NMOBTOPHOrO 3anycka (T. €. XONOAHbIW, TENNbIA, FOPAYNIA NyCK);

* KOHKpEeTHble BpEMEHHbIe MHTEepBasibl BBOAA, BbIBOAA, 06pabOTKM CUTHANO0B U T. M.;

10) BNnsiHME HecTauMoHapHO yCTaHaBMBaeMbiX NeputepuiiHbiX YCTPONCTB Ha Kaxblli COOTBETCTBYIO-
LM BpeMeHHOI nHTepBan [cM. nepeuncnexune 8)] B cnyyas, KOrAa OHU BKIOUEUNbI/BbIKMIOYEHbI, NOACOeANHE-
Hbl/0TCOeAVHEHbI OT CBOEro uHTepdeiica B cucteme MK;

11) faHHbIe 0 COCTOSAHUN cucTeMbl MK OTHOCUTENBHO XON0AHOrO, TEMIOF0 U ropsiyero NOBTOPHOrO 3a-
nycka (no mepe HeobxoaumocTuh). OnucaHne 1 NCNosb30BaHME NPOrpaMmmmnpyembix TaliMepoB, KOTOpble No-
3BOJIAIOT ONpefennTb pasfvyve Mexay TemnsibiM MOBTOPHbLIM 3amyckoM W ropsAYMM MOBTOPHBLIM 3arycKoM,
06YyC/0B/IEHHOE TEXHO/IOTMYECKMM NPOLLECCOM;

12) BCTpOEHHbIE (DYHKL MW BbINOSIHEHNS BHYTPEHHETO TECTUPOBAHNA U AnarHoctuku (5.8).

7.14 VHpopmauuma no cTaHuMsam yganeHHoro seoga/sbisoga (CYb/)

M3rotoBuTte b f0/KEH NpefocTaBuTb CeaytoLyo nHopmaumio:

- TexHuyeckme TpeboBaHus AN BbibOpa afekBaTHbIX Kabenei n 4pyrux ycTpoicTs, HEO6X0AUMBIX 415
JIVHUK CBA3K:

* TexHuyeckme TpeboBaHWA A8 NPaBU/IbHON YCTAHOBKN BCEl CUCTEMbI [BKOUYAA NpaBubHbIA BbIGOP
NCTOYHMKA(0B) aHepruu);

- TVn ceTu cBA3N AN BX0A0B/BbIx0A0B MK (ceTb € ABYXTOUEUHbIM COEANHEHNEM, 3BE34006pa3Has ceTb,
MHOroToYeyHas, KonbLesas uT. 4.);

- MPVHUMMLI, Npoueaypbl ¥ CKOPOCTU nepefayn AaHHbIX, UCMOMb3yeMble Ha JIMHUM CBA3N, a Takke WX
BO3MOXHOCTU NnepefasaTh AaHHble OT U Ha CYB/l ¢ TOUKM 3peHns KOAUPOBaHNSA/0BHapPYXeHUs OWNGOK 1 3a-
JepXek B nepejaye faHHbIX B yyllem, Hanbonee BEPOATHOM ¥ CAMOM XyALLEM CyyasXx;

- BMMSIHVE Ha MHTepBasi(bl) BPEMEHU NEePEChISIKA AaHHbIX, KOTOPOE MMeeT MecTO Npu AocTaBke NHGop-
Mauuu ¢ yaaneHHbIX BXOA0B 1 MHopmauun o coctosstHun CYB/L B npuknagHyto nporpammy nosib3osaTens, a
Takke Npy nepegaye N0rMYECKUX PeLUeHnid NpuKknaaHoli NporpaMMbl Ha yAaneHHble BbIXOfbl;
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- pernaMeHTMpoBaHHble 3HAYEHUSA 1 BpeMeHHble 3a[ePXKu CornacHo 5.6;

- [laHHble, CBsi3aHHble C KOH(Urypaumeii: MakcumansHoe uncio CYB[, B oguHouHoi cucteme MK. mu-
HVYMabHbIR/MakcMabHbI pasMep Kaxkow U3 HUX:

- CcBeJeHVs 0 TOM. Kakvme MoAy/M BBOAA'BbIBOJA BCeli CUCTEMbI BBOAaBbIBOAA HE MOTYT NCNO/b30BaThb-
ca B CYB/[ nywm kakune nx oyHKUUN U3MEHSIOTCA, €C/IM TakoBble UMEITCA:

* TUM. apXUTEKTypa 1 XapakTepucTUK1N pe3epBMpPOBaHUSA, €C/IM OHO NpeayCMOTPEHO:

- MOJEMbL.IOBTOPUTESIN. €C/IN OHU NPUMEHAIOTCA. MakcumMasibHoe paccTosiHMe C MOBTOPUTENSAMN Unn
6e3 noBTopuTenei;

- YCTpOlicTBa A9 BHELUHEro NOAKAYEHNS, eCnn OHY TpebytoTes;

* husmyeckne xapaktepucTki nHTepdelica nepefayn faHHbIX, BKIOYAA XapaKTepUCTUKN U30NALMK,
MakCUMasibHOe [OMyCTUMOE HarnpshkeHne CMH(a3HOro curHana, BCTPOEHHbIe YCTPOKCTBA 3alluTbl OT KOPOT-
KWX 3aMblKaHWiA U T. 4.;

- TUN cTaHZapTHOro MHTepdelica NMHUK cBsA3M (T. e. RS 232, RS 422. RS 485. RS 511 nT. 4.);

- TEXHUYEeCcKne xapakTepuCTUKN PYHKLMOHAIBHOTO M 3aLMTHOTO 3a3EeM/IEHUS.

- npoueaypbl AN ycTaHoBneHus/npepbiBaHnsa normyeckoit n pusnyeckoin ceasm CYB/ ¢ cuctemoid MK
(Hanpumep, B pexvMe OH/aiiH).

7.15 NiHpopmaumsa no nepudepuiibim yctpoicteam (CMuoO, NO, UMW)

M3rotoButenb fOMKEH NPefoCTaBuTb Crieayrolime AaHHble:

- npegynpexaeHns 1 Mepbl NPefoCTOPOXHOCTU, KOTOpble ciedyeT cobnoaarb Npu NCNob30BaHUN yHK-
LA, JonycKatolmMx U3MeHeHne ycnosuii ynpasneHuns cuctemoii MK. Takoe kak MoaudvKaums COCTOSIHUS cucte-
Mbl MK, n3mMeHeHne AaHHbIX v nporpamm B 3Y. NpYHYAUTENbHBIA BXOAHOW UM BbIXOAHON CUTHAN U T. 4.;

- NPYMEHUMOCTb NepudepuiiHbix ycTpoiicTe B CYB/;

- ycnoBus akcnayaTauuv ans nepudpepuitHbix YCTPOUCTB, NpeHasHauyeHHbIX 4158 UCNONb30BaHNA B yC-
NOBUAX OKPYXaloLL e cpeapl, KOTOpble ABNAIOTCA MEHEE XECTKMMM N0 CPABHEHWIO C YCNOBUAMMU, YCTAHOB/EH-
HbIMW B pasgene 4 (a1a Takux nepuepuitHbIX yCTPONCTB MOXeT TpeboBaTbCa AUCTAaHLMOHHOE NOAKII0YEeHNe
K OCTa/lIbHOMY 060pyA0BaHuio cuctemsl MK yepes nnHUM cBA3N):

- TexHuyeckme TpeboBaHUs ANA BbibOpa afeKkBaTHbIX kabenel n 4pyrux ycTpoicTs, HEO6XOAUMBIX A5
JIVHUK CBA3N:

- TexHuyeckme TpeboBaHWA A1 NPaBU/IbHON YCTAHOBKN BCeli CUCTEMbI [BKMOUYAA NpaBubHbIA BbIGOP
NCTOYHMKA(0B) aHepruu);

- TYn ceTun cBA3M (CeTb C ABYXTOYEUHbIM COeAVHEHMEM, 3Be3006pasHas ceTb, MHOroToYeYHas, Kob-
ueBas UT. 4.);

- MPVHUAMLI, NpoLeaypbl U CKOPOCTU nepefayn AaHHbIX, UCMO/b3yeMble Ha JIMHUM CBA3N, a Takke WX
BO3MOXHOCTU nepefasaTh AaHHble OT U Ha CYB/l ¢ TOUKM 3peHns KOAUPOBaHNSA/06HapPYXeHUs OWNBOK 1 3a-
[epXek B nepejaye AaHHbIX B iydllem, Hanbonee BepoATHOM 1 CaMOM XyZLUEM Ciy4yasx;

- YCTpOWCTBa A9 BHELUHEro NoAK/IlYeHns, ecin OHW TpebyloTcs;

- husnyeckme xapakTepucTukn MHTepdeiica nepefayn AaHHbIX, BKIYAS XapakTepUCTUKU U30NALMK,
MakcumasnibHoe JoNyCTUMOe HanpshkeHve CUH(a3Horo curHana, BCTPOEHHble YCTPOoCTBa 3aluThl OT KOpPOT-
KUX 3aMblKaHUA U T. A.;

- TWN CTaHAAPTHOrO UHTepdeiica nMHUKM cBA3n (T. e. RS 232. RS 422, RS 485 n T. 4.);

- TEXHUYECKMEe XapaKTepUCTUKN (DYHKLMOHA/IbHOTO U 3aLLUTHOTO 3a3eM/IEHUS.

7.16 NHhopmaLuusi No camMOTeCTUPOBAHWI0 U UarHocTrke

M3roToBUTENb AO/MKEH NPEAOCTaBUTL CedytolWy H(opMaLmMio B Bue AOKYMEHTauum v ygo6ounTa-
€MOi MapKMpOBKU:

- onucaHue BbIMOJIHAEMbIX TECTOB U ANArHOCTWK U CBELEHNSA O TOM. KOrA4a OHW BbIMOMHAKTCS (T. €. NoCTo-
SIHHO, MEPMOANYECKM, NO 3anpocy NpUKIagHol NPorpaMMbl NoSb30BaTE NS, B TEYEHWE NPoLeAypbl 3anycka v T.4.);

- COCTOSiHME NpaBW/IbHOTO (PYHKLMOHMPOBAHMSA 1 YC0BUS cpabaTbiBaHWs BbIXOAa(0B) aBapuitHON cur-
Hanusauun (cm. 5.8).

8 TpeboBaHWA MO 3/1EKTPOMArHUTHOW coBMeCcTUMOCTU (AMC)
[LaHHbIl pasgen yctaHaBnvBaeT Tpe60BaHNA MO 31eKTpPOMarHuTHoW coBmectumoctn (AMC) ana obopy-
poBaHusa cuctem MK (Hanpumep, MY, CYB[, cTaunoHapHble/HecTaunoHapHble nepudepuiiHbie yCTPONCTBa).
MpumeuvaHne — B pa3sgenax 8— 10 cogepxarcs TpeboBaHusA Ha cooTBeTcTBMe [upektuBe EC Ha SMC.
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8.1 O6LWwume NoaoxeHns

Kak noTeHumasnbHbIiAi UCTOYHMK U3MyYeHus, ycTaHoBNeHHas cucTema MK n gpyrne ycTpoiictBa moryT
co3gaBaTb KOHAYKTUBHbIe SMIT 1 OMI1 oT nsny4veHus.

Kak noTeHuunanbHbIii NPUEMHUK U3nydeHns, cuctema MK MoxeT nofBepratbCs BO3AEWCTBUIO KOHAYK-
TUBHbIX MOMEX, CO3AaBaeMbIX ApYrM 060py0BaHNEM, BO3AECTBUIO 3/IEKTPOMArHUTHbLIX MOJSei N3nyvyeHus
N 3/1eKTpoCTaTUYeCKNX pas3psos.

Tpe6oBaHus 8.2 1 8.3 ycTaHaBNMBalOT xapakrepuctukn 3MC obopynoBaHus cuctemsl MK, a 0TBETCTBEH-
HOCTb 3a UX Co6/0eHne HeceT n3rotoBuTesnb. Monb3oBare b, NPOMHCTPYKTMPOBAHHbIA N3roTOBUTENIEM, He-
CeT OTBETCTBEHHOCTb 3a DMC ycTaHOB/IEHHOrO npoaykTa.Tak kak cuctema MK npeactasnset coboii TONbKo
O4MH KOMMOHEHT KOMM/IEKCHOW aBTOMAaTU3NPOBaHHOM CUCTEMbI, HACTOALLMIA CTaHAAPT He pacnpocTpaHsieTcs
Ha OMC nosHoii aBToMaTN3MPOBaHHOWN CUCTEMBI.

Ecnn n3rotoBntenemM ycTaHOB/IEH AONO/IHUTE bHLIA kKopnyc AMC (Hanpumep, KOXyX) Wiu Apyroe 3a-
LWMTHOE yCcTpoicTBO {HanpuMep, unbTP), OHN Kak coCTaBHast YacTb AO/MKHbI ObITb BK/IHOUYEHBI B 060pyA0Ba-
Hue. nognexauwee ncnoiraHunam VMo.

MopT kopnyca OMC — dmsuyeckas rpaHuya cuctembl MK, yepes KOTOPYK 3/1EKTPOMArHUTHbIE NONS
MOryT BO34eCTBOBATbL MyTEM U3/TyYeHnsa unm ygapa. Cm. 3.51.

8.2 TpeboBaHUA K amuccumn

MK npefHasHayeHbl 4151 UCNOMb30BaHMSA B YC/I0BMSAX NPON3BOACTBEHHONM cpedbl cornacHo IEC 61000-6-4,
ecnn B uHdopMaLun U3roToBUTESNA HEe OTOBOPEHO MHOE.

8.2.1 O6wune TpeboBaHNSA K aMuccun

YTto KacaeTcs amuccuu, Lenbio TpeboBaHuii, ycTaHOBAEHHbIX B Tabnuue 29. aBnseTcs obecneyeHune 3a-
WWTbI PaAnoYacTOTHOTO CnekTpa.

8.2.2 MNMpegenbHble 3HAYEHNA 3MUCCUM B HA3KOYACTOTHOM AunanasoHe

Tak kak cuctema MK He nogknyeHa K BHELHEe 3/1eKTPOCcCeTN, HUKaknx TpeboBaHuii B AnanasoHe 40
150 KI'L, He ycTaHOBNEHO.

8.2.3 NpepesnbHble 3HAYEHNA IMUCCUM B BbICOKOYACTOTHOM Auanas3oHe

Ta6nuuya 29— MNpegenbHble 3Ha4eHUs IMUCCUN

YacTOTHbIN o YpOBEHb XECTKOCTN CCbUMOYHbIIA
Mopt BEHb XECTKOCTU {HOPMATVBHBbIIA o
op [AvanasoH Ypose! €cTKOCTH {HopMa ) {pononHUTENbHbINA) cTaHgapT
MopT «kopnyca VI3mepeHne BbINOMHAETCA Ha PaccTos- V3mepeHue BbINOSHAETCA
(nomexn OT u3- HUM 10 m Ha paccTosHum 30 M
nyyeHns)
30—230 Mr 40 ob (MKE'M) kBa3unukoBoe 3HaveHne 30 b (MKB M) KBa3WMKKO-
u AB ( ) AB (MKB v) IEC 61000-6-4

BOE 3HayeHune

230—1000 Mly, 47 pb (MkB/m) kBasunvkoBoe 3HadveHne 37 b (MKB'M) kBasmnu-
KOBOE 3HaueHue

MopT nctoyHmka 0.15—0.5 My, 79 pb (MKB) KBa3UNMKoBoE 3HaYeHNe

nuTaHns nepe-
MEHHOro  ToKa 66 nB (MKB) cpefHee 3HadeHure

(KOHAYKTUBHbIE IEC 61000-6-4

0.5—30 Mr 73 pb (MKB) KBa31NUKOBOE 3HaYeHne
nomexm)11 4 AB (MKB)

60 o6 (MKB) cpeaHee 3HaveHue

0 WMnynbcHble nomexu (LWenyku), KOTopble MOBTOPAOTCA MeHee 5 pa3 B MWHYTY, He yuuTbiBaloTCcA. Ecnm
wenukn nosTopstoTcA 6onee 30 pas B MUHYTY, MPUMEHAIOTCA NpedesibHble 3HauveHus. Ecnu wenykn noBTOpsATCA C
nepuoanYHocTb 0T 50 30 pas B MUHYTY, fONycKaeTCcsl OTKNOHEHWE OT npefesibHbIX 3HauYeHuii, pasHoe 20 log 3QIN(rge
N— KO/IMYEeCTBO WeNYKOB B MUHYTY). KpUTepun Ansi OTAE/bHbIX LWEeTUYKOB MOXHO HaiiTn B CISPR 14-1.

BbinonHeHne TpeboBaHWii 3TOro NyHKTa NpoBepseTCcs B cOOTBeTCTBMM C 9.3 1 9.4.

8.3 TpeboBaHusa kK AMC-ycToliuMBOCTH

MK npegHasHayeHbl 415 UCNOb30BaHWSA B YC/TOBUAX NPOM3BOACTBEHHOI cpefbl cornacHo IEC 61000-6-2,
ecnv B UHGOpMaLUuy U3roToBUTENA HE OTOBOPEHO MHOE.
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8.3.1 O6Lwwme nonoxeHns

Cxema, npuBefeHHaa Ha pucyHke 11. npepHasHadveHa gnsa wnnwcrtpauun 3MC n MexaHM3MoB CBSA3MN
nomMex B NMPOU3BOACTBEHHbIX YCNOBUAX. PasrpaHnyeHne 30H NPOMCXOAUT C yYeTOM pacnpefesneHns 3/1eKTpo-
3Heprnn, MeTooB YyCTaHOBKM 060pyA0BaHMA ¥ NPOKNaAK1 3/1eKTPONpPOBOAOB BXOA0B-BbIXOA0B.

3oHa C — 3aBoAcKas 3/1eKTpoceTb (M30/1MpOBaHHan OT BHELUHel CeTU C MOMOLLbI0 CneLuanm3npoBaH-
HOro TpaHcdopmaTopa), NepBnyHas 3almuTa oT MUKPOCEKYHAHbIX UMMY/IbCHbIX MOMEX W CBSA3b MOMEX BbICOKO-
ro HanpsHXeHUsi. YC/0BUA 3TOW 30HbI MOXHO OXapakTepmn3oBaTb Kak HECKOJIbKO 60/1ee XecTkne no cpaBHEHUIO
€ 06WMMM YCNOBUAMI NPOV3BOACTBEHHOW Cpefbl, ycTaHOBEHHbIMM B IEC 61000-6-2.

30Ha B— cneunanvsnposaHHoe pacrnpeeneHne 31eKTPo3HePrum, BTOpUYHas 3almTa oT MUKPOCEKYH -
HbIX UMMNY/bCHBIX MOMEX U CBSI3b MPOWU3BOACTBEHHbLIX MOMEX YMEPEHHOIO HanpsiKeHWs. YCNOoBUSI 3TON 30HbI
MOXHO 0XapakTepusoBaTb Kak 06LuMe YC/0oB/Us NPOU3BOACTBEHHON cpeabl, ycTaHoBMneHHble B IEC 61000-6-2.

30Ha A — 3aluLLeHHOE JIoKasIbHOe pacrnpefesieHne 3/1IeKTPO3HEPTUN, CBA3b U CBA3b NMOMEX MOHWKEH-
HOro HanpshxeHWsl. BOKPYr 3TOI 30HbI CYLLECTBYIOT 06LLMe YCNOBUS NPON3BOACTBEHHOW cpeabl (30Ha B). Kak
npaBuso, K XapakTepHbIM NpU3Hakam 30Hbl A OTHOCUTCA CriefyloLLee: KOPOTKME 3NEKTPONPOBOA, XOPOLLO 3a-
LMLEeHHble NCTOYHUKN nuTaHna (CHBH/CH3H-cxeMbl). orpaHnyeHne umnegaHca BXo40B-BbIXO4O0B, YCTAHOB-
Ka 3alUWTHbIX ceTeil, NnpeobpasoBaTeni NepeMeHHOro, MOCTOSIHHOTO TOKa, pasfenuTesnbHble TpaHcdopmaro-
pbl. OrpaHMynMTeNnn nepeHanpsXeHns u 1. 4. NoMexoycToiYMBOCTb 30HbI A @aHanorMyHa NoMexoycToiuMBOCTM
ANS 30H C HE6OMbLIUMK MPOU3BOACTBEHHLIMU NpeanpuATuaAMK cornacHo IEC 61000-6-1.

MK npegHa3HayeHbl A8 Ucnonb3oBaHWs B 30He B (Ha koTopyk pacnpocTtpaHsieTcs IEC 61000-6-2),
ec/n B nHdopMaLum U3roToBUTEsNA He OroBOPEHO NHoe. 30Ha B oxBaTbiBaeT 30HY A.

Ecnu npogykT npegHasHayeH 4718 UCMO/Ib30BaHNSA B HECKOJIbKMX 30HAX, €ro KOHCTPYKLUUSA [O/MKHA OblTh
paccuMTaHa v UcnblTaHa Ha COOTBETCTBME COBOKYNMHOCTU Hanbosnee XecTkux TpeboBaHuii, 4eiCTBYOLNX ANA
30H. B KOTOPbIX AO/DKUH UCNONb30BAaTLCA MPOAYKT.

MyHKTVPHbIE NMHUM Ha pUCyHKe 11 He 0603HavatT (PU3NYECKOro pasfeneHns Unn otTaeneHus. Bykssbl,
ucnonb3yemble Ha pucyHke 11 (F, K. C. D uT. 4.), COOTBETCTBYIOT ByKBaM, UCNOSIb3yEMbIM Ha PUCYHKE 2. OHK
0603HavYalT MHTEpPEChI, MoPThI.

Ta6nuya 30— 30Hbl YCTONUMBOCTY K 31EKTPOMATHATHBLIM MoMexam. Mpuvep KacaeTcs MUKPOCEKYHAHBIX UMMy IbCHbIX
romex

OMC-30Mbl Mnnioctpauus AMC-aon
3oHa C PacnpepeneHne anektpoaHeprum ye- [lepBuyHasa 3awmTa oT Mu- CBA3b BbIGPOCOB BbICOKOIO Ha-
pes 3aBO/ICKYI0 CeTb KPOCEKYHAHbIX  UMMNY/bC-  MPSXEHUA
Bbicokoe HOMUHanNbLHOEe HanpsxeHne HbIX MoMex 4000 B
3oHa B CneuvanusupoBaHHoe pacnpegene- BTopuuHas 3awmTta oT Mu- CBf3b BbIGPOCOB YMEpPEeHHOro
HWe 3N1eKTPo3Heprumn KPOCEKYHAHbIX ~ UMMNY/IbC-  HanpshxeHus
HbIX MOMex
HomunHanbHoe HanpsxeHne S 300 B OrpaHuyeHne wmnegaHca 2000 B

BX0A40B,BbIX040B

3oHa A NokanbHoe pacnpefeneHne anektpo- OrpaHnyeHne umnepaHca CBA3b BbIGPOCOB HWU3KOTO Ha-
3Heprum BXO/10B, 'BbIXO/]0B npsKeHns
HomuHanbHoe HanpsxeHue S 120 B 1000 B
HomunHanbHoe HanpsxeHne S 100 B 800 B
HomuHanbHoe HanpshxeHne S50 B 500 B
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8.3.2 Kputepuu oueHKN pe3ynbTaToB UCMbITAHUA

Ta6nuya 31 — Kputepuu npoBepkn (hyHKLMOHMPOBaHWA cuctembl MK B yC10BUAX BO3AENUCTBUA 3/1I€KTPOMArHUTHBLIX
nomex

KpuTepuii oueHkn pe3ynbTaToB UCAbITAHUS

dyHKLNOHMpPOBaHNE
Kputepuii
BO BPEMA UCNbITAHNA nocne ucnbiTaHuAa

Cuctema MK pomxHa npogomkatb yHkuuMo- Cuctema MK gomkHa npogomkarb pyHKLMOHMPOBaTb

HMpOBaTb B COOTBETCTBUM C YCTAHOB/IEHHbIMW B COOTBETCTBWM C yCTAHOB/IEHHbIMU TpeboBaHNAMM
A TpeboBaHMAMU, He AoNycKas HUKaKUX YHKLKO-

HasflbHbIX HenWcnpaBHOCTeW unn oTkasos paboTo-

cnoco6bHocTu. cornacHo MMNM®. cm. 2.5

[JonyckaeTca yxyflleHue pa6ounx Xapaktepu-
CTUK.

Mpumep — AHanorosble 3HAYEHUss wu3Me-
HAITCA B Npefenax, YCTaHOBMEHHbIX W3-
roToBMUTENEeM. BPEMS 3afepXku nepegayv
[JaHHbIX U3MeHsieTCA B npefenax, ycTaHoB-
NIEHHbIX U3roTOBUTENIEM, MUraHUe Ha Auc-

nnee UMM T. 4, Cuctema MK fomkHa NpogoxaTb yHKLMOHUPOBATL

HUKakoro usmeHeHusi pexuma paéoTsl. B COOTBETCTBUM C YCTAHOB/IEHHbIMU TPEGOBAHUAMU.
BpemeHHOe yxyAweHne paboumx XapakTepucTuk

Mpuvep — TMoTepsa AaHHbIX 6e3 BO3MOX-
AO0J/HKHO YCTPaHATLCA aBTOMaATUYECKN

HOCTMW MX BOCCTAHOBMEHUS UMW HeycTpa-
HMMble cb6ou B nepegave AaHHbIX, Henpeay-
CMOTpPEHHbIE N3MeHeHus COCTOAHUA
LUMdpoBOro Bxofda-Bbixo4a, KOTOPbIE Haxo-
OATCA B Mofie 3peHNs CUCTEMbl UIN UCMbI-
TaTeNnbHOW yCTaHOBKU, N T. [,

Huvikakux notepb AaHHbIX 63 BO3MOXHOCTU WX
BOCCTaHoB/eHUA cornacHo MMN®. cm. 2.5

Cuctema MK gomxHa NpogoxaTb yHKLMOHUPOBATH
B COOTBETCTBUM C YCTAHOBJ/IEHHbIMU TPEGOBAHUAMU
aBTOMATMYECKM MOC/e PyYHOI nepesarpysku uav no-
C/e BbIK/TIOYEHNS/BKIOYEHUS NUTAHUS

JonyckaloTcst yHKuMoHanbHble c60u, HO He A0-
C nyckaeTcsi paspyleHve annapaTHbIX WAU npo-
rPaMMHbIX CPEACTB (MPOrpaMmMa Unv gaHHble)
8.3.3 YpOBHM YCTONUYMBOCTU K 3/IEKTPOMATHUTHbIM MOMeEXam
Ta6nuya 32— McnbiTaHns NOpTOB Kopnyca 30H A 1 B

YpoBeHb Kputepun oLieH-

N3MYECK( bI/IOYHbIA - Ho-
¢ﬂ?3neeH(;|eo © CgTaI:ICﬁ)I,apT Vicneratue mc:;ga— ng;n;g;%g?(a C(::Kg KMM?;?F?;;‘;OB
2nekTpo- IEC 61000-6-2 KOHTaKTHbI pa3psag +4 kB Ta6nuua 38 n B
cTaTuyecknin N
paspsig Bo3gywHblin paspsag +8 kB
Paavoua- IEC 61000-6-2 AmnauTtygHas 2,0—2.7TTy, 1Bwm Ta6nuua 39 > A
cToTta Moaynaumsa
3nekTpo- 80 % 1Ky 14—2,0 Ty 3BYm
MarHuTHoe CuHyconpanb- 80—1003 Mry 10 LWm
none HoI chopmbl
Amnnntya-
Has mopay-
nayus
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OkoHYaHWe Tabnuubl 32

dusnyeckoe CCblINOYHbI YPOBEHh WcneiTatens- CHO- KleTEleVl oueH-
McnbiTanne ncnoelta- Kn pesynbtatos
ABNeHne cTaHpgapT Haa yctaHoBKa cKa
HUs ncneliTaHnsa
MarhutHble  IEC 61000-6-2 60 'y 30M | Ta6nuua 40 2).3) A
nonisi npo-
MbILUEHHO 50Ty
yacToTbl

Y VcnblTaHNo Ha YCTOMYMBOCTb K 3/1eKTpocTaTuyeckomy paspagy J0/KHbI 6biTb NOABEPrHYThI:

a) ycTpoiicTBa, fOoCTynHble Ana onepatopa (Hanpumep. YMU. CMunO n NO):

b) NopTbl KOpNyca;

c) yacTu obopyfoBaHus, JOCTYMHbIe A5 TEXHNYECKOro 06CnyXusanus (Hanpumep, nepeknyareny, knasmatypa,
3almnTHOE. MYHKLNOHA/IbHOE 3a3eM/IeHne, KOXyX MOAyNs, NopTbl nepefjayn AaHHbIX C COEAVHUTENAMU Ha MecTe ”
MeTanInyeckuMmn CoeUHNTENSAMUN), KOTOPble He 3aluLeHbl OT C/Tly4aliHOro KOHTaKTa.

VcnbiTaHne Ha yCTOMYMBOCTL K 3N1€KTpOCTaTUYECKOMY paspsifly He JO/HKHO PacnpoCcTPaHATLCS Ha NOPTLI nepeaayn
AaHHbIX 6e3 coeagnHUTeNell Ha MecTe, Ha MOPTbl BXO0B-BbIXOA0B W Ha NOPTbl NUTAHKA.

21 OT0 wucnbiTaHWe npefHasHavyeHo A8 MPOBEPKM UYYBCTBUTE/IbHOCTU O6OPYAOBAHUS K MAarHWTHbIM MOMAM,
MCTOYHNKOM KOTOPbIX fBASETCS 06bIYHO 3aBOACKON non. McnbiTaHue pacnpocTpaHsieTcs TONbKO Ha 06opyAoBaHue,
coepxallee yCTpoiicTBa, YyBCTBUTEIbHbIE K MArHUTHLIM MOIAM, HaNpUMep yCTpoiicTBa, co3gatLne adpdekT Xonna,
aucnnen Ha 91T. ANCKOBOAbI, MarHUTHble 3Y W gpyroe aHanormyHoe obopygoBaHue. OCHOBHOW MK 06bIYHO He
COLepPXUT Takue yCTpOCTBA: OfHAKO MX MOTYT cofepxaTb Apyrne ycTpoicTBa, Takue kak UMW. [JaHHOe ucnbiTaHue
He npegHasHa4yeHo 411 MOAE/MPOBaHUS BbICOKOMHTEHCUBHbLIX MArHUTHbIX NOMEN, HanpuMmep TeX. KOoTopble CBA3aHbl
C npoueccamu cBapkM U WHAYKUMOHHOTO Harpesa. OT0 TpeboBaHWe MOXEeT OblTb BbIMNO/IHEHO MyTEM NPOBeAEHUs
MCMbITAHUS YYBCTBUTE/ILHOTO YCTPOWCTBA HA YCTPOICTBE U3rOTOBUTENS.

31B gnana3oHe A0 3 A/M He AO/MKHO BblTb HUKAKOro OTKNOHEeHUA. B anana3oHe cBbiwe 3 A/M U3rotoBuTeNb A0/~
XeH yCTaHOBWTb A0MYCTUMOE OTKIOHEHNe ANs uHTepdeiicos gncnnes Ha 9/T.

41 3TOT ypoBEHb He NpeAcTaB/sieT none, U3syyaemoe npuemonepesaTinkoM B HenocpeacTBEHHOW 61130CTu OT
cuctemsl MK.

YpOBHM 30HbI B — 3TO Hambosee pacnpocTpaHeHHbIE YPOBHM B NPOM3BOACTBEHHOW cpefe.
Ta6nuua 33— VcnbiTaHUs HA YCTOWUYMBOCTb K KOHAYKTUBHBIM NOMexam 30Hbl B

Mukpoc«kyHaHasn

HaHocekyHkas
umnynbcHasa PapguovacTtoT-
dusnyeckoe ABNEHNE nMmnynbcHas o
nomexa 60nbLWoiA Hble nomMexun
nomexa
aHepruum
CCbINIOYHbII cTaHAapT IEC 61000-6-2 IEC 61000-6-2 IEC 61000-6-2
McneiTatensran Ta6nuya 41 Tabnuuya 42 Tabnuua 43
yCcTaHOBKa
Kputepuu
OlleHKM KayecTea B B A
M YHKLUMOHUPOBAHUSA
wrepeiiCnopr. CneumnanbHblii YpoBeHb YpoBeHb YpoBeHb 3HaueHus,
O603HayeHnsa o, - o
I/IMTepCheVIO nopr ncnbelTaHnu ncnblTaHumn uncnelTaHum B3ATble U3
COTNIACHO PUCYHKY 2
Mepefavya fAaH- OKpaHWPOBaHHbIM Ka- 1 kB4* 1kB CM2' 10 B4 IEC 61000-6-2
HbiX (AL n Ar gna  6enb (Tabnuua 2)
CTOeK BXOA,0B/ Bbl-
XO/10B:
Be. Br 1 E ans HeakpaHWpoBaHHbIN 1«B4' 1kB CM2* 10 B4 IEC 61000-6-2
nepudepuiiHbix  Kabenb (Tabnuua 4)
YCTPOICTB)
LindpoBbie naHa-  Bxoa/Bbixof nepemeH- 2 kB4* 2 kB CM2' 10 B4' IEC 61000-6-2
norosble BXOAbl/ HOrO TOKa (HeaKpaHu- 1 kB OM2) (tabnuua 4)
BbixoAbl (C n 0) POBaHHbI)
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OkoHuaHWe Tabnuupl 33

HarocekyHpas mesgsﬁt)é:,g:aﬂ PappoyactoT-
Puanieckoe sBrexne Mmgga;)c(:aﬂ nomexa 60/1bLLIOl Hble MomMexu
aHeprm
CCbIIOYHbIV CTaHaapT IEC $1000-6-2 IEC $1000-6-2 IEC 61000-6-2
WenbirartensHas
yCTaHOBKA Tabnvua 41 Tabnvua 42 Tabnuua 43
Kputepun
OLIeHKM KayecTsa B B A
hyHKLMOHMPOBaHNA
VHTepcbetic, nopr. c o y v y 3
OBO3HAGHNS neuvasbHbIi POBEHb PoBEHb POBEHb HaueHus,
COPNacHo pucyHKy 2 UHTepdbelic,noptT UCNbITaHNI 1crbITaHUi uCMbITaHMi B3SiTblE U3
AHanoroBblii BXog'Bbl- 1 kB4) 1kB CM2 10 B4' IEC 61000-6-2
X0 VNN BXOABbIXOS (Tabnuua 2)
NOCTOSAHHOTO TOKa (He-
3KpPaHMPOBAaHHbI)
Bce akpaHupoBaHHble 1 kB4) 1kB CM2) 10 B4’ IEC 61000-6-2
NUHWUK (3a3eMEeHHbIE) (Tabnuua 2)
MutaHne o6o0py- T[uTaHWe OT UCTOYHMU- 2 kB 2 kB CM 10B IEC 61000-6-2
nosaHua F Ka NepeMeHHOro Toka 1«B DM (Tabnuua 4)
MutaHme OT UCTOYHU- 2 kB") 0.5 kB CM3) 10B IEC 61000-6-2
Ka MOCTOSIHHOTO ToKa 0.5 kB DM3' (tabnuua 3)
MutaHne BxogoB.l1 BxoaBbiIxog nepemeH 2 kB4) 2 kB CM2) 10B IEC 61000-6-2
BbIXOAOB J M Bbl- HOFO TOKa W BCMNOMO- 1B DM2' (Tabnuua 4)
Xon BCMOMOra-  raTesflbHbli  UCTOYHMK
TEIbHOr0  UCTOY-  MepeMeHHOro Toka
HUKa nuTaHua K
BxoA/BbIX0f MOCTOSIH- rke 1-4) 0.5 kB CM2) 10B IEC 61000-6-2
HOrO TOKa W BCMOMO- 0.5 kB DM2 (tabnuua 3)

raTefibHblii  UCTOUYHMK
MOCTOSAHHOIO TOKa

'* He pacnpocTpaHsieTcsi Ha NopTbl BXOA0B, NpeAHasHavYeHHble AN NOAKIIYEHUA K akKyMynaTOpHOW 6atapee
UM K Nnepesapskaemoli akkyMynsaTopHoil 6aTapee, koTopast A0/KHA U3bIMATbCA UM OTCOEANHSATLCSA OT 060PYA0BaHNS
ANs nepesapagku. MopTel BXOAOB, NpeAHasHayeHHble 4718 WCMOMNb30BaHUA C ajanTepoM NUTaHWA NepemMeHHOro u
NOCTOSIHHOTO TOKA, AOJIXHblI OblTb MOABEPrHYTbI UCMbITAHWIO HA BXOAE MEepeMeHHOro Toka afjantepa nepeMeHHoro
N NOCTOAHHOrO TOKa, YCTAHOB/IEHHOrO M3roToBuTenem, Nn6o (ecnn TakoBOW He ycTaHOBMEH) TWMNOBOro ajanTtepa
NUTaHNA NepemMeHHOro 1 NOCTOSIHHOTO ToKa. [l/15 NOPTOB BXOAOB UM BbIXOAOB, NpefHa3HauyeHHbIX 418 cTauMoHapHOro
coefinHeHus ¢ kabenssmMn ANNHON 5 3 M. UCMbITaHNe He MPOBOAUTCS.

2| Ansa nopToB ¢ AnuHol kabenei s 30 M UcnbITaHWEe He NPOBOAUTCS.

3) He pacnpocTpaHsieTcsi Ha NOpTbl BXOAOB, NpeAHasHauYeHHble AN NOAKIIYEHUA K akKyMynAaTOpHOW 6atapee
UM K Nnepesapskaemoli akkyMynsaTopHOi 6aTapee, koTopas A0/KHA U3bIMATLCA UM OTCOEANHATLCSA OT 060pYA0BaHNS
ANns nepesapagku. MopTbl BXOAO0B, NpeAHasHayeHHble A5 UCMOMb30BaHUS C ajanTepoM MNuUTaHWA NepemMeHHoro
N MOCTOSIHHOTO TOKa, AO/DKHbI BGbiTb MOABEPrHYTbl UCMbITAHUIO Ha BXOAE NEPEMEHHOro Toka agantepa nuTaHus
nepeMeHHOro 1 NOCTOAHHOTO TOKa, YCTaHOB/IEHHOrO M3roToBUTENEeM, 60 (ecnv TakoBOW He yCTaHOB/IEH) TUMOBOIO
agantepa NWTaHWA NepeMeHHOro W MOCTOSIHHOro Toka. [lasi MOPTOB BXOAOB W BbIXOAOB, HE NpeAHasHauyeHHbIX 415
NOAK/TIOYEHNA K pacnpeAennTenibHoi ceTn NepeMeHHOro Toka 1 He NpeAHa3HavYeHHbIX 415 CTaluoHapHOro COeNHEHNs
C kabenamu anvHoi < 30 M. UcnbliTaHWe He NPOBOAMUTCS.

4*1na nopToB c TpebyeMoii AnnHol kabenei S3 M ucnbITaHMe He NPOBOAUTCS.

YpoBHM 30HbI A MPUMEHAITCA B TeX criyyasx, Korga MeTofbl YCTaHOBKM o6opyaoBaHusa npefycma-
TpUBAIOT CO3JaHue YCnoBuii NPOM3BOACTBEHHOWN Cpedbl, YPOBHM KOTOPbIX HMKE TeX. KOTOpble OTHOCATCH K
30He B. CornacHo pucyHky 11 Kk 30He A MOXeT OTHOCUTbLCSA YCTaHOBKa 3alUTHbIX ceTeli, npeobpasoBateneli
nepeMeHHoro, MOCTOSIHHOTO TOKa, pa3fennTesibHbIX TpaHcOpPMaTopoB, OrpaHuuMTeNeli NepeHanpsKeHus,
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orpaHuyeHne vmnefaHca BXOAOB-BbIXOA0B, KOPOTKME 3NEKTPONPOBOAA, XOPOLIO 3alULEHHbIE UCTOYHUKN
nutaHua (CHBH/CH3H-cxembl) 1 T. 4.

Ta6nuuya 34— VcnbiTaHUSt HA YCTONYMBOCTb K KOHAYKTVBHBIM NOMexam 30Hbl A

WmTtepdpeiiclnopr.
O603HaueHnit
cornacHa pucyHky 2

Mepefava AaHHbIX

(Al n Ar ansa cTtoek
BXO/0B BbIXO/10B:

Be. Bi n E ansa
nepundepuiiHbix
YCTPOIACTB)

Lincpposbie n aHa-
norosble  BXOfAbl/
BbIxoabl C n D

Mutanne o6opy-
posaHuA F

MuTtanne Bxofos.1
BbIXO40B J U1 Bbl-
Xxop4, BCcrnomMora-
TEe/IbHOr0  UCTOY-
HUKa nuTaHna K

dusnyeckoe ABNEHNE

CcCbINOYHbIN cTaHfapT

WcnbiTaTenbHasa
ycTaHOBKa

Kputepun
OLEHKM KayecTBa
hYHKLUMOHNPOBAHNSA

CneunanbHblil
UHTepdeiionopT

Mepegaya AaHHbIX

OKpaHMpOBaHHbI
Kabenb

HeakpaHupoBaH-
Hblli kabenb

Bxop/Bbixon nepe-
MEHHOT0 Toka (He-
3KpaHMPOBAHHbIIA)

AHanoroBblil  BXog/
BbIXO4 wau BXoA
BbIXOZ, MOCTOSIHHOTO
Toka (HeakpaHupo-
BaHHbI 1)

Bce akpaHupoBaH-
Hble NHUN (3a3em-
NeHHblE)

ruTaHue ot UCTCMHU-
Ka nepemMeHHOoro Toka

MuTaHne oT NUCTOYHU-
Ka NOCTOSAHHOrO TOoKa

Bxoa/Bbixog nepe-
MEHHOTO ToKa U
BCNOMOraTenbHblii
UCTOYHUK NEPEMEH-
HOro ToKa

Bxoa/BbIxof, no-
CTOSIHHOTO TOKa M
BCMomoraTebHbll
MCTOYHMK MNOCTOSIH-
HOro Toka

HaunocekymgHas

nMmnynbcHas
nomMmexa

IEC 81000-6-1

Ta6nuya 41

YpoBeHb
ucnbiTaHnit

0.5 kB4>

0.5 kB4>

1 «kB4>

0.5 kB4>

0.5 kB4>

0.5 kB>

1 kB4-

0.5 KB**4»

MukpocekyHanas

nmnynbcHas

nomexa 60MbLWOIA

aHeprun

IEC 61000-6-1

Tabnuua 42

YpoBeHb
ncnbliTannii

VcnbiTaHne He
nposoauTcsa

VcnbiTaHne He

nposoauTCA

2 xB CM2L
1B DM2'

McnbiTanne He
nposoamnTcs

McnbiTanne He
nposoamnTcs

2 kB CM

1kB DM

0.5 kB CM3>
0.5 kB DM3'

2 kB CM2'
1kB DM2'

0.5 kB CM2’
0.5 kB DM2'

PaanoyacToTHble

nomexu

IEC 61000-8-1

Tabnuua 43

YpoBeHb
ncnblTaHnii

34>

384>

3B4>

3B 4*

3B 4>

3B

3B

3B

3B

3HavyeHus,
B3ATble U3

IEC 61000-6-1
(tTabnuua 2)

IEC 61000-6-1
(tabnuua 4)

IEC 61000-6-1
(tabnuua 2)

IEC 61000-6-1
(Tabnuua 2)

IEC 61000-6-1
(Tabnuua 2)

IEC 61000-6-1
(Tabnuua 4)

IEC 61000-6-1
(tabnuua 3)

IEC 61000-6-1
(tabnuua 4)

IEC 61000-6-1
(tabnuua 3)
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OkoHYaHWe Tabnuubl 34

He pacnpocTpaHsieTcsi Ha NopTbl BXOAOB, NpefHa3HayYeHHble 415 MOAKMKUYEHNA K aKKkyMynsiTOpHol 6aTapee

UM K Nepe3apsaeMoii akkyMynAaTOpHOI 6aTapee, koTopas Ao/MKHA U3bIMATLCA WK OTCOEAUHATLCA 0T 060pYA0BaHNSA
4Nns nepesapsgku. MopTbl BXOAOB, NpeHa3HauyeHHble A5 UCNONb30BaHWS C afanTepoM NUTaHWUs NEPEMEHHOTO U No-
CTOSIHHOTO TOKa, [0/IXHbI ObITb NOABEPrHYTbl UCMbITAHUIO HA BXOAeE NEepPeMEHHOro Toka ajantepa nuUTaHus nepemeH-
HOTO M MOCTOSIHHOTO TOKA, YCTAHOB/IEHHOIO W3rOTOBUTENEM, NGO (ECNU TAKOBOI HE YCTaHOB/IEH) TMNOBOrO aganTtepa
NUTaHUA NepeMeHHOro N NOCTOSHHOTO Toka. [JN1S NOPTOB BXOA0B W/IN BbIXOA0B, NPeAHa3HaYeHHbIX A/19 CTaLWOHapPHOro
coeaVHeHusi ¢ kabenamu ANMHoM s 3 M. UCMbITAHWE HE NPOBOAMUTCS.

2| AnA nopToB ¢ Tpebyemoli annHoi kabeneli s 30 M UcnbiTaHWe He MPOBOAUTCS.

3) He pacnpocTpaHsieTcsl Ha NopTbl BXOAOB, NpefHasHa4YeHHble 418 NOAK/IHYEHNSA K akKyMynsiTOpHoi 6aTapee
UM K Nepe3apskaeMoii akkyMynAaTopHol 6aTapee, koTopas Ao/MKHA U3bIMATLCS WK OTCOEAUHATLCA OT 060pYA0BaHNSA
ANns nepesapsgku. MopTbl BXOAOB, NpefHa3HAYeHHbIE 4151 UCNONb30BaHWS C afanTePoOM NMUTaHWUS NEPEMEHHOTO U NO-
CTOSIHHOTO TOKa, [0/XHbI ObITb NOABEPrHYTbI UCMbITAHUIO HA BXOAE NEPEMEHHOro Toka ajantepa nUTaHus nepemeH-
HOTO M MOCTOSIHHOTO TOKA, YCTAHOB/IEHHOIO U3roTOBUTENEM, NTMGO {€CNUN TAaKOBOI HE YCTAHOB/IEH) TUNOBOrO ajanTtepa
NUTaHNA NepeMeHHOro 1 NOCTOSHHOIO Toka. [N NOpPTOB BXOA0B W BbIXOAOB, He NpeAHasHauYeHHbIX AN NOAKTIOYEHNS
K pacnpefenuTenbHoli ceTn NEPEMEHHOIO TOKa W HE NpeAHa3HauYeHHbIX 4151 CTALMOHAPHOIO COeAVHEHNS C Kabensamm
ANVHOV s 30 M. UCMbITAHWE He MPOBOAUTCS.

4| 4ns NOpTOB C pernameHTUPOBAHHOW A/IMHOW kabeneii 5 3M UCNbITaHUE He NPOBOAUTCS.

YcnoBus WCnonb3oBaHWA MOTyT noTpeboBaTb YCTaHOBKY B 30He C. M3roToBuTeNlb MOXeT obecneuntb
060pyfoBaHve A5 3TOW YCTAaHOBKU, UCNO/b3Ys YPOBHW, YCTAHOBMEHHbIE B NPUIOXeHuK D.

BbinonHeHne TpeboBaHMiA 3TOr0 NyHKTa nNpoBepsieTcs B cooTBeTcTBMM ¢ 9.5—9.10.

8.3.4 MMapgeHuA n npepbiBaHNA HaNpsXKeHUa B nopTax nuTaHua

3TV npefenbHble 3Ha4YeHUs1 NPUMEHSOTCA ANs MHTepdelica/nopTa NMTaHna o6opyaoBaHusa F cornacHo
PUCYHKY 2.

B cnyyae KpaTkoBpeMeHHbIX c60eB B nogaye nutaHus, Kotopble onpepeneHsl B Tabnuue 35. cuctema MK
[Bkntouas CYB[, (5.6) 1 HecTauMOHapHble NepudepuiiHble YCTPOCTBA) AO/MKHA HOPMabHO (OYHKLIMOHMPOBATb.

B cnyyae 6051e0 AnuTenbHbIX NpepbiBaHuii B nogaye nutanus cuctema MK gomkHa nmbo npodokuTb
HopmasibHOe (hyHKLMOHUpOBaHue, N0 nepeiTn B 3ajaHHOE COCTOSIHNE U UMEeTb YeTKO onpegesieHHoe Mno-
BeJileHne BM0Tb [0 BOCCTAHOB/IEHNS HOPMa/IbHOTO PYHKLMOHNPOBAHUSA.

NMpumeyaHue — Bbixodbl U GbicrpocpabaTbiBatolWme UAn MefneHHo cpabaTbiBatole BXOAbl, NosyyatoLne
HanpsikeHre oT 06LLEro NCTOYHMKA NUTAHWS, MOTYT pearupoBaTh Ha Takue NpepbiBaHUsa B nofjaye NnUTaHus.

Tab6nuuya 35— MageHna n npepbiBaHue HanpsxxeHus {TpebosaHns no MC)

Tvin UCTOYHVIKA CreneHb Anm%iﬁﬂﬁf?:qﬂema Huzkoe Hanpsixkerne U. Kputepwuii oLeHku

' o o

nuTaHus4 XecTkocTn31 1 NPEPLIBAHIA HATDAKEHIA I0%U/> pesynbTaToB MCMbITaHuiA
McTouHUK nepe- 0.5 nepuogal) 0 A

MEHHOrOo Toka
250/300 nepuogos5L 0 C
mn2

10.42 nepnopos5' 40 C
25."30 nepuopgossl 70 C

J1 No6oii chazoseblii yron F, = 50 nam 60 'y (cm. 9.12).
2| UCnpu HOMWHaNbHOM HanpskeHuu cornacHo tabnuue 6.
CteneHb xecTkocTn UM2 npumeHsaeTca Kk cuctemam MK. nonyyarowmm nutaHne oT UICTOYHUKOB NEPEMEHHOIO TOKa.
4>MpepbiBaHus HanpsxeHns — ot Ue
5 Fn=50'60 'y,

MpumevyaHne — TlpefdenbHble 3HaveHnsa Tabnuubl 35 A9 npepbiBaHWUii HanpshkeHns (Tpe6osaHus no 3MC)
HECKOJIbKO OT/IMyalTcs oT Tpeb6oBaHuii IEC 61000-6-2. MpuunHa: TpeboBaHUS K NpPepbiBaHUAM HanpshKeHUsi B3SThbl
13 npeabligyLnx n3gaHunii Hactosiwero crtaHgapta. Kpome Ttoro, B IEC 61000-6-2 ycTaHOB/ME€HblI KPUTEPWMU OLEHKM
pe3ynbTaToB UCNbITaHWii TNa B, koTopble HeNpUroaHsl AnsA cuctem MK. B 4yacTHOCTU, NpW NpepbiBaHUN HanpshXeHns
npogo/mkuTensHocTbio o1 0.5 Ao 1 nepuoga Kk cuctemam MK JO/DKHbI MPUMEHATLCA KPUTEPUM OLEHKU pe3ysibTaToB
ucnblTaHuii Tna A. OnbIT NpuMeHeHns cuctem MK noaTBepxaaeT, YTO 3HAYEHWUS AaHHOU Tabnuubl yA0BNETBOPAOT
TpeboBaHMAM NPOU3BOACTBEHHON 30HbI.

BbinosiHeHue Tpe6oBaHWii 3TOro NyHKTa NpoBepsie TCA B COOTBeTCTBUM ¢ 9.12.
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8.4 TpeboBaHuA ANa UcnbITaHUn 1 npoBepok Ha AMC

McnbiTaHma 1 NpoBepku Ha OMC [0MXHbI npoBOANTLCA N3roToBuTENEM B COOTBETCTBUN C pasfesiom 9.

8.5 TpeboBaHusA No npegocTaBieHno nHpopmauum no SMC

MHdopmaumusa no SMC gomkHa 6biTb NpegocTaBneHa n3rotoButesieM B COOTBETCTBUM € pasgenom 10.

9 WMcnblTaHMA TUna 1 NPOBEPKU MO 3M1EKTPOMArHUTHOM COBMECTUMOCTHU

Mpu ncnbiTaHUsax Tuna u npoeepke No AMC HeO6X0AMMO TakKe yUnTbiBaTb KPUTEPUM OLLEHKW pesynbTa-
TOB MUcMbITaHWii (Tabnuua 31).

9.1 NcnbiTaHWsA, cBSA3aHHbIE C 3]'IeKTpOMaFHVITHOI7I COBMECTUMOCTbLIO

KOHAYKTVBHbIE NOMEXM, NOMEXN OT U3NyYEHUS Y NOMEXOYCTOKUYMBOCTb cucTeMbl MK A0/MKHbI 6bITh NOA-
BEPrHYTbl UCMbITAHWIO COMIACHO PYKOBO/CTBY MO YCTaHOBKE U3rOTOBUTENSA.

Bco vcnbitaHna no OMC fomkHbI NPOBOANTLCS YETKO OnpeenieHHbIM U BOCNPOU3BOANMbIM ClOCO60M.

Bce ucnbitaHnsa no 3MC — vcnbiTaHnsa Tuna.

Ha ocHoBaHWV pe3ynbTaToB PacCMOTPEHUSA 3/IEKTPUYECKUX XapaKTepPUCTUK U OMbiTa MCMOJIb30BaHUA
cneumnduyeckoit annapaTypbl MOXeT 6bITb MPUHATO PELLEHNE O TOM, YTO NPOBEAEHNE HEKOTOPbIX UCTbITAHUIA
ABMIAETCA HelesiecoobpasHbiM 1 NMO3TOMY HEHYXHbIM. B Takux criydasix COOTBETCTBYIOLLEE peLUeHue U ero
060CHOBaHWe JO/MKHbI ObITb YKa3aHbl B MPOTOKO/IE UCMbITAHWIA.

9.2 YcnoBusi npoBefeHns UCNbITaHW

HMO [o/MKHO 6bITb PACNOIOXEHO Ha COOTBETCTBYIOLLEA N3MepPUTENbHOW niolagke, a Bce BCnoMora-
TeflbHOe 060pyAoBaHne JO/MKHO BbiTb PACNOfIOXEHO B MECTe, HEeOCTYNHOM A1 B/IMSIHAA YCNOBUIA OKpYKa-
towieli cpefbl. Mpu onpefeneHHbIX YCN0BUSAX OKpYXatoLein cpefibl MOXeT noTpeboBaTbca paccTaHOBKa, Npu
KOTOPOI NOTeHUMasibHble 06bEeKTbl BO3AENCTBUA N3yYeHUS AO/MKHbI HAXOAUTLCA HA MUHUMaNbHOM paccTos-
HWK OT n3nyyatens. B ycnoBusix Npon3BoACTBEHHON cpepbl OXnaaeMoe paccTosHue coctasnseT 30 M.

Bce kabenu BXoA0B'BbIXOA0B MOryT 0ObIYHO YKNaAblBaTbCA -NeTnei Hasag» 418 NpoBefeHUss MOHUTO-
pViHra 1 n3mMepeHuii W/uam MoryT 6biTb NOAKTIOYEHbI K PENPe3eHTaTUBHON Harpyske.

Kak npasuno, B cilyyae ¢ MHOrokaHaslbHbIM BXOOM/BbIXOAOM penpe3eHTaTUBHOE UCMblTaHNe BCeX Ka-
HanoB MOXeT BK/IYaTb UCMbITAHWE OAHOW Lenu. VcnbiTaHnio f0/KHbI 6bITb NOABEPTHYThI COCTOSAHUS -BK/1.»
n «BbIK/1.» n/vwnn Toukn, NpeacTaBnsoLWMe AManasoH AOMYCTUMbIX HArpy3ok.

9.3 N3mepeHne nomex OoT U3nyyeHus

Tabnuuya 36— M3mepeHue nomex OT U3NyYeHUs

PekomeHayeMble ncnbITaHns CISPR 16-2-3
KoHdhurypauns ncnbitaHus B cootBeTcTBumn ¢ CISPR 16-2-321
PacctosiHne n metoal) Cwm. Tabnunuy 29
OnvcaHne MoHTaxa (onopbl) YcTaHoBKa Npou3BOANTCA B COOTBETCTBUMN C TEXHUYE-
CKOW floKymMeHTaLumel nsrotosutens
YacToTHbI AnanasoH Cwm. Tabnuuy 29
MpepenbHble 3HavYeHns Cwm. Tabnuuy 29

*) Pabouee paccTosiHne — 3T0 paccTtosHue mexgy WMO wnm ero kopnycom v NpUeMHOl aHTEHHOW B cnydae
N3MepeHUid, BbINONHAEMbIX HA U3MepuTenbHO nnowaake, NM60 paccTosiHne Mexay BHeLUHel CTOPOHOI CTeHbl 34aHus,
B KOTOPOM pacnosioxeHo 060pyAoBaHNe, U NPUEMHON aHTEHHOW B C/lyYae U3MepeHuii, BbINMO/THAEMbIX Ha MecTe.

2) VicnbITaHysa MOTyT NPOBOAUTLCS HA U3MePUTEeSIbHbIX N/10WafKax, U31yHaroLLyX NoMexm, KOTopble He UMeoT (PU3NYEeCcKX
XapakTepuCTMK M3MepuTeNbHON NaowWwaaku, pasMelleHHO B OTKPbITOM MNpocTpaHcTBe. [lonyckaeTcs MCnonb3oBaHvie
albTepHaTVBHOI N3MepUTENbHON NNoLWaAKky B ananasoHe YactoToT 30 MIyao 1 T, ecnv pesynbTaTbl U3MEPEHNiA 3aTyxaHuns
Npy FOPU3OHTAUTLHON 1 BEPTUK&UTbHON NONSPU3auyMM CUrHana, u3fy4yaeMoro WC/biTaTeslbHbM CTEHAOM, BbIMO/HEHHbIE
cornacHo CISPR 16-1-4. HaxogaTca B npefenax = 4 b OT TEOPETUYECKOro 3HAYEHWUS 3aTyxaHusi curHana, usny4aemoro
cTeHaom cornacHo CISPR 16-1-4. AnbTepHaTuBHbIe U3MepUTe/bHbIE NIOLAAKN AO/KHBI 0becrneynBaTtb paboyee paccTosi-
HVe B AnanasoHe yacToT oT 30 MI'y go 11Ty 1 nognexars BaimgaumMn B JaHHOM AvanasoHe. MNpaBuibHOCTb PesynbTaTtos
N3MepeHunsi, MoslyYaeMbix MPW NCMO/b30BaHUN JaHHbIX N3MePUTeNbHbIX NI0Wa0K, A0/MKHA ObiTb NOATBEPXAEHA.

59



FOCT IEC61131-2-2012

9.4 V3mepeHne KOHAYKTUBHbLIX NOMeX

Tabnuuya 37— N3MepeHne KOHAYKTUBHbIX NOMEX

Petomemayemble UCTbITaHUA CISPR 16-2-1 n CISPR 16-1-2
KoHdhurypauns ncnbiTaHust 1 Metog B cootBeTcTBUM ¢ CISPR 16-2-1 (NyHKT 7.4.1) n CISPR 16-1-2 (NyHKT 4.3)
MpumeHsAemble NOPTbI MopT NMTaHUsA nepemMeHHOro Toka Ans obopygosanHusa F
OnucaHne mMoHTaxa (onopbl) B cOOTBETCTBUU C TEXHUYECKOI [OKyMEHTaL el n3rotosutens
YacToTHbI AnanasoH Cwm.tabnuuy 29
MpepenbHble 3HaYeHUA Cwm.Tabnuyy 29

9.5 OnekTpocTaTtuyeckuii paspag

Ta6nuua 38— VcnbiTaHWe HA YCTOWUYMBOCTL K 3/IEKTPOCTATUUECKOMY paspsiay

PekomeHayemble ncnbITaHus IEC 61000-4-2
KoHcpurypauma MO B COOTBETCTBUM C TEXHUYECKOI AOKYMEHTaUNEl U3roTOBUTENS
VicxogHble usmepeHns CornacHo MMnN®. cm. 2.5
OnucaHne MoHTaxa (onopbl) B COOTBETCTBUU C TEXHNYECKOW AOKYMEHTaLMeld n3rotoButens un

TpeboBaHuamu IEC 61000-4-2

Bbl60Op TOUeK NpUNoXeHNs paspsaga VicnbiTaHNo Ha YCTOMYMBOCTb K 3/1€KTPOCTATUYECKOMY paspsady AO/DKHbI
6bITb NOABEPrHYThI;
a) yCTpoicTBa, AOCTYyNHble 4518 onepartopa (Hanpumep. UMW, CMnO n NO);
b) NopThbl Kopnyca;
C) yacTn obopyfoBaHWA, AOCTYNHble AN TEXHWYECKOro 06CnyXuBaHus
(Hanpumep, nepeknoyatenu, knasuartypa, 3awuTHoe/(PYHKUUOHaNbHOe
3a3emsieHve, ynakoBka MoAy s, MopTbl Nnepefayn faHHbiX C COeqUHNTENAMN
Ha MecTe U MeTa/l/IMYeCKUMMN COeJUHUTENAMM), KOTOPble He 3alluLeHbl oT
CNy4YaHOro KOHTakTa.
McnbiTaHne Ha yCTOWYMBOCTb K 91€KTpOCTaTUYeCKOMY paspsagy He J0KHO
pacnpocTpaHATbCA Ha NopTbl Nepefaun AaHHbIx 6e3 coefuHuTenen Ha me-
CTe. Ha NopPTbl BXOA0B-BbIXO0B W Ha MOPTbl NUTAHUA

MpumeHeHne ncnbiTaHnA

KoHTaKTHbIA paspsg, WNMO. ropusoHTanibHaa n BepTuKanbHas NA0CKOCTU CBA3N
Paspsag so3gyxa nno

YpPOBHU UCMbITAHUA Cwm. Tabnuuy 32 nnm 1abnuuy D.1

Bpemsa mexzay AByMSA paspsgamu rilc

Uuncno paspafos Ha Kaxayl ucnbiTye- 10 nocne paspagkun o60pyfoBaHna Ha 3eMo

MY TOUKY

Mi3mMepeHne n nposepka BO BpeMsa Ha- B cootBeTcTBUYM € MMAM®. cm. 2.5

rpy3Kku

KpuTepuii oLieHk1 pe3ynbTaToB UCTbITaHWi Cwm. Tabnuuy 32 nnu tabnuuy D.111

Ecnu npun ncnbiTaHnAax Ha6mo,qaeTca OTK/IOHEHME TONbKO OAWH pas3. TO A0JXHO 6bITb npoeegeHo NOBTOpHOE
ucnbiTaHne 10 paspsgamu; ecniv B TeYeHe NOBTOPHOIO UCNbITaHNUSA Ha6m0,qaeTcs=| HECKOJIbKO He4OoNYyCTUMBbIX OTK/TOHE-
HWIA. TO UCNbITaHWe cunTarT HeynoB/1eTBOPUTE/IbHbIM.
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9.6 PapnoyacTtoTHOE 3/1EKTPOMArHMTHOE nosie — mMmogysnmpyemas amnantyaa

Ta6nuya 39— McnbiTaHne Ha YCTOWYMBOCTb K N31ly4aeMOMy 3/1eKTPOMarHMTHOMY Noso

PekomMeH/yemble MCMbITaHns IEC 61000-4-3
KoHdurypauyus UMO B cOOTBETCTBUM C TEXHWYECKOIW AOKYyMEHTaLmell nrotosutens
VicxogHble usmepeHus B cootBetcTtBun ¢ MMM®. cm. 2.5
OnucaHne MoHTaxa (onopbl) MO nomelyaloT B 0TKaIM6poBaHHOE UCbITaTeNbHOe nose
[vnana3oH 4acToT Ka4yaHus Cwm. Tabnuuy 32 nnu tabnuyy D.1 (npumevaxmne)
Mopaynsumus Cwm. Tabnuuy 32 nnu Tabnuuy D.1
Hanps)eHHOCTb Noaa Npyu UcnbiTaHUN Cwm. Tabnuuy 32 unu tabnuyy D.11)
M3mepeHune v npoBepka BO BPEMSA Harpysku B cootsetctBuu ¢ MMAMN®. cm. 2.5
KpuTepuii oLeHKn pesynbTaToB UCMbITaHWIA Cwm. Tabnuuy 32 nnm tabnuuy D.1

1| 3a wucknoyeHnem paguoBellaTenbHbIX AManasoHoB 4YacToT MexgyHapogHoro coto3a anektpocsssn (MC3):
87— 108 MI'y. 174—230 MI'y n 470—790 Mru, rae ypoBeHb [O/KEH cOCTaBnATb 3 B/m.

MpumeyaHne — Cwm. Takke IEC 61000-4-3 (npunoxexue H).

9.7 MarHuTHble N0/ NPOMbILLIEHHON YacTOThI

Tabnuuya 40— VcnbiTaHne Ha yCTOﬁ‘-IVIBOCTb K MarHUTHbIM NONAM ﬂpOMbILIJl'IeHHOﬁ 4acToTbl

PekomeHyeMble UCTIbITaHUA IEC 61000-4 6
Kondpurypaunsa UMNO B cOOTBETCTBUM C TEXHWNYECKOW JOKYMEHTaLUneh n3rotosntens
McxofHble usmepeHus B cootsBetcTBUYM ¢ MMMNP. cm. 2.5
OnncaHne MoHTaxa (onopbl) WMO norpyxaloT B MarHUTHOE Mosie NHAYKLMOHHOM KaTywkn 1* 1 m
YacToTa (MMHUM NnnuTaHus) Cwm. Tabnuuy 32 nnu tabnuyy D.1
Ycnosus npoBefeHna UcnbiTaHua MeTog norpyxeHus B HenpepbIBHOE nose
Hanps»xeHHOCTb NoNA Npu UCNbITaHUn Cwm. Tabnuuy 32 nnun tabnuuy D.1
M3mepeHne n npoBepka BO BPEMSA Harpysku B cootBetctBUYM ¢ MMNMN®. cm. 2.5
KpnTepuii oueHKn pe3ynbTaToB UCMbITaHWiA CMm. Tabnuuy 32 nnu tabnuuy D.11>

B cnyuaB ¢ O/1T KpuTepueMm OLEeHKN pe3ynbTaTtoB UCnbiTaHWii sBnseTca B. ecnu none r 3 A/m.

9.8 HaHOCeKyHAHble UMMYbCHbIe NOMeXu

Ta6nuuya 41 — McnbiTaHne Ha YCTOMYMBOCTL K HAHOCEKYHAHBIM UMMY/bCHBIM MOMeXam

PekomMeHzyemble MCTbITaHMs IEC 61000-4-4
Kondourypauna UMNO B cOOTBETCTBUM C TEXHNYECKOWN AOKYMEHTauneli n3roToBmutens
McxofHble usmepeHus B cootBetcTtBUM ¢ MMNMP. cm. 2.5
OnncaHne MoHTaxa (onopbl) MMNO pomkHo orpaHnumsaTb AMJ1 0T U3NyYeHUs, HaBe[EeHHbIe Ha

NpoBOAa BXOJ0B'BbIXOJ0€ C NOMOLLbI TPEGYEMOI EMKOCTHOI CBSI3n

YpoBeHb XEeCTKOCTU UCMbITaHuii Npu HOMMU- Cwm. Tabnuubl 33. 34 nnun tabnuyy D.2
HaJIbHOM HanpsXeHuu

ONNTenbHOCTb UCNbITAHNA MuHMMym 1 MuH
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OKOHYaHune Tabnuybl 41
PekomeHayeMble UCTbITaHNUA

MopTbl NpunoXeHUs nomex

Mepepaya gaHHbIX Al. Ar, Be. Bi n E. BxoaBbI-
xo4 C v D. nutaHne BXoL40B'BbIXOA0B J U BbIXOS
BCMOMOraTesIbHOro UCTOYHMKA NUTaHua K

MuTtaHne obopyaoBaHusa F
M3mepeHune v npoBepka BO BPpEMS Harpysku
KpuTepuii oLeHkn pesynbTaTtoB UcnbiTaHNs

MpumeyaHune

IEC 61000-4-4
MeToabl NPUNOXEHUA NoOMeX

CBA3b Yepes3 eMKOCTHbIe knewmn 50—200 nd

Mpsmas cBaA3b 33 HP
B cootsetcTtBun ¢ MMMn®. cm. 2.5

Cwm. Tabnuubl 33. 34 nnun Tabnuuy D.2

— [loBTOpPSAAEMOCTb laHHOTO UCMbITAHWUS TECHO CBA3aHa C YAC/I0M U B3aUMHbIM PacnosioXeHu-

eM nNpoBoAO0B B nNpeaesiaX eMKOCTHbIX Knewieii cBs3N.

9.9 MWUKPOCEKYHAHbLIO UMNY/IbCHbIE MOMeXU 60MblUOoI 3Heprum

Ta6nuua 42— VcnblTaHWe Ha YCTONYMBOCTb K MUKPOCEXYHAHBIM MMMY/bCHBLIM NOMeXxam 60/1bLIoi 3Heprum

PekomeH/yeMble crbITaHus
Kondpurypauna UMNO
McxoaHble n3mepeHus
OnucaHne mMoHTaxa (onopbl)

YPpOBEHb XECTKOCTHN ncnbITaHni npn HOMUHasb-
HOM HanpsXxeHuun

Yucno paspsgos
YacToTta noBTopeHus
MopTbl NPUNOXEHUSA NOMEX

OKpaHupoBaHHas nepegava gaHHbix Al, Ar. Be.
Bi n E v akpaHupoBaHHbIii Bxog'Bbixog C u D

HeakpaHupoBaHHas nepefava fAaHHbix Al. AT,
Be, Bi u E 1 HeakpaHNpOBaHHbLI BXOA'BbIXOA
C un D. nutaHue Bxofa/Bbixoga J W BbIXOA
BCMOMOraTe/IbHOro UCTOYHMKa nuTaHna K

MuTaHune o6opyaoBaHus F

V3mMepeHve v NpoBepka Bo BPEMSs Harpyskiu

KpuTepuii oLeHkn pesynbTaTtoB MUCnbITaHWiA

IEC 61000-4-5
B COOTBETCTBUM C TEXHUYECKOWN AOKYMEHTaLMen n3rotoButens
B cootBeTcTBUYK ¢ MMMN®. cm. 2.5
B COOTBETCTBUU C TEXHNUECKOW fOKYMEHTaLMER U3roToBUTeNs

Cwm. Tabnuubl 33. 34 nnu Tabnuyy D.2

MATb, KaXAbIA B NONIOXUTENIbHON M OTpULLATENbHOW NONSIPHOCTU
Makcumym 1 MuH
MeToabl NpUNoXeHns nomex

2 OM/HO H® mexay aKpaHOM ¥ 6a30BbIM 3a3eMIEHUEM

42 Om6.5 Mk® CM
42 Om6.5 Mk® DM

12 OMNe Mmk® CM
2 Om,'18 mk® DM

B cootsetctBUYM ¢ MMNMA®. cm. 2.5

Cm. Tabnuupbl 33. 34 nnn Tabnuuy D.2

9.10 KOHAYKTUBHbIE pagMoyYacTOTHbIE NOMEXU

Tabnu ua 43 — WcnbiTaHue Ha yCTOIZHMBOCTb K KOHAYKTUBHbLIM pagno4acTtoTHbIM nomexam

PekomeH/yeMble vcrbITaHys
KoHdpurypaunsa UMNO
McxopaHble nsmepeHus

OnncaHne MoHTaxa (onopbl)

YPOBEHb XECTKOCTU UCMbITAHWA NPU HOMUHANb-
HOM HanpsxeHun
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IEC 61000-4-6
B COOTBETCTBUM C TEXHUYECKON JOKYMeHTaLmnein n3rotosutens
B cootseTctBuu ¢ MMAMN®. cm. 2.5

MO pgomkHO orpadnumsBaTb AMI OT U3Nly4eHUs, HaBeeHHble Ha
nposeja BxoA0a'BbIXOA0B MPY NOMOLLM TpebyeMoit MarHUTHO cBs3n

Cwm. Tabnuupbl 33. 34 nnn Tabnuuy D.2



OkKOoHYaHue Tabnuubl 43

PekomeHyemble UCTbITaHs!
[lnanasoH 4yacToT KayaHus
Mogaynsauus
YpoBeHb UCMbITAHWI (HEMOAYMPOBAHHBI)

I'Iopr| NPUNOXeHNA NnomMmex

Mepepava paHHbIX Al, AT, Be. Bi n E. Bxogl
Bbixogq C u D. nutaHue o6opyposanus F,
dyHKUMOHanbHOe 3a3emseHne H. nuTaHue
BXo4a’Bbixofa J U BbIXO[ BCMNOMOrateslbHoro
ncToyHnka nutaHmnsa K

M3mepeHve 1 npoBepka BO BPEMS HArpysku

KpuTepuii oLeHKn pesynbTaToB UCMbITaHWiA

FOCT IEC 61131-2—2012

IEC 61000-4-6
150 kl'y — 80 MI'y
80 % AM npu 1 kY cuHycomganbHoi hopmbl
Cm. Tabnuubl 33. 34 nnn Tabnuuy D.2

MeToa npunoxeHns nomex (Bca AnvHa kabena mexay UMO un kne-
wamm nn6o Lenblo cBA3N'Pa3BA3KM — MakChMaibHO KOpoTkas)

CDN (npeanoytuTesibHbIl BapuaHT). EM-knewm cBsismn
WK TOKOBbIE KNeLwu CBS3N

B cootsetcTtBUn ¢ MMMN®. cm. 2.5

Cwm. Tabnuubl 33. 34 nnu tTabnuuy D.2

9.11 3aTtyxawuas konebarenbHas BosiHa (TO/IbKO ANS 30HbI C)

Tabnuuya 44— VicnbiTaHWe Ha YCTOWUYMBOCTb K 3aTyxawwein konebatenbHON BonHe

PekomeHzyeMble ncnbITaHnst
KoHcpurypauyma UMO
VicxogHble usmepexns
OnucaHne mMoHTaxa (onopbl)

dopma BOJIHbI

YactoTta

MmnegaHc NCToyHmKa
Yucno noBTOPEHUIA
ONnTenbHOCTb UCNbITaHUA
[nvHa coegnHeHna

ypOBeHb XECTKOCTUN UCNbITaHW npu HOMUHab-
HOM HanpsXeHuun

TOUKN NPUNOXEHUSA HArpy3Ku

Bxoa'Bbixog C n D. nutaHne obopygoBaHus F.
nuTaHve BXOAO0B'BbIXOA0B J M BbIXOA BCnomora-
TeNbHOro UCTOYHMKa NuTaHna K

M3mepeHune v npoBepka BO BPEMSA Harpysku

KpuTepuii oLeHKn pe3ynbTaTtoB UCMbITaHWi

IEC 61000-4-18
B COOTBETCTBMU C TEXHUYECKOW AOKYMEHTaLunell nrotoButens
B cootsetcTBuu ¢ MMAM®. cm. 2.5

B cOOTBETCTBMM C TEXHWUYECKOW AOKYyMEeHTauuneil nsrotosutens
3aTyxawowas konebatenbHasa BosiHa, ormbatoLas KoTopoli Ao-
cturaeT 50 % 3HayeHWs nNepBoHayvasibHOro MakcMMyma nocne
3—6 nepnofos (NPOBEPUTL CUHYCOMAANTBHOCTb (DOPMbI BOJTHbI)

1My +10%

HeakpaHupoBaHHbIiA. 200 Om + 10 %
4003a lc
MuHumym 2 ¢

Makcumym 2 m

Cwm. Tabnuuy D.2

MeTog, NPUIOXEHNS Harpy3Kn

CM. DM

B cootsetcTtBun ¢ MMMN®. cm. 2.5

Cwm. Tabnuuy D.2

9.12 MNMapgeHne n npepbiBaHNeE HanpsXeHuns

MopTbl NMMTaHUs — NOPT BXoAa NUTaHns o6opyaoBaHus, NopT F— pucyHoK 2.
MpoBoaaT MMM® cornacHo 2.5 B TEYEHUE UCMbITAHWIA.
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Ta6numuya 45— McnbiTaHne Ha YCTOWYMBOCTb K Naf€HWNIO U NPEPbIBAHUIO HANpPsAXeHUs (ucnoitTaHme no AMC)

PekomeHagyeMble uCnbiTaHNA IEC 61000-4-11
KoHdurypauus UMNO B cooTBETCTBUU C JOKYMEHTaLVe n3rotosutens
McxofHble usmepeHus B cootsetcTBUM ¢ MMMAP, cm. 2.5
HanpsikeHne 1 yacTtoTa nutatolleii cetn Ue. F.5
AnvtenbHoCcTb 0,5 nepuopga, 250,300 nepu- 1042 nepuo- 25,'30 nepuno-
Ha4ymMHawllero- 0oa0B'4* nos4* nos4*

cs ¢ nepexopa
uepes HynbI:2>

Llea o % wne5> 0 (Hynb) % 0 (Hynb) % 40% 70%
KpnTepuii oLeHkn pe3ynbTaTtoB UCMbITaHWi Cwm. Tabnuuy 35

Yucno mcnbitaHuii 20

VIHTepBan mexay ucnbiTaHnAMu 1c < BpeMeHHOW uHTepBan < 10 ¢

M3mepeHune n npoBepka BO BpeMs ucnoitaHnss B cooTBeTcTBum ¢ MMNM®P. cm. 2.5. JO/HKHO COXPAHATLCA HOPMasibHOe
yHKLMOHMpOBaHne3*

MpoBepka nocne ucnbiTaHui B cootsetcTtBum ¢ MMAMN®. cm. 2.5

11 NI3roToBMTENb MOXET MPEepbIBaTh 3N1EKTPONMTaHWe Npy cryJaiiHoii dase yrna.
2| N3roToBMTENb MOXET YCTAHOBUTL 60/1e€ 4/IMTEbHYI0 NPOAOIKUTENILHOCTL NPEPbIBAHUIA.
3* BbIxofbl M 6GbKITpocpabaTbiBalolue WM MeAneHHocpabaTbiBalole BXOAbl, NWTaeMble OT OJHOTO W TOro
e WCTOYHMKA, MOTYyT MOABEepratbCsl BPEMEHHOMY BO3A4EMCTBUIO MOMEX, HO LOSKHbI BO30GHOBMATL HOPMasbHOE
PyHKLMOHVMPOBaHMe nocne npekpaLieHus: noMex.
4>Fn=50'60 I'u.
Uenpn HOMUHANbHOM HaNpsXKeHWU cornacHo Taébnuue 6.

10 VIHchopmaumsa no 3/1eKTPOMarHUTHOM COBMECTMMOCTU, KOTopasi A0 /PKHa
ObITb NpefoCcTaB/ieHa U3roTOBUTEIEM

Tpebyemas nHchopmauusa MoXeT ObITb MPeAocTaB/ieHa He Ha NevyaTHOM HOcUTene, a Ha ApYrux HOCUTENAX.

O6Lwwure npaBuna yctaHoBk/ o6opyfoBaHus npusegeHsbl B IEC 61131-4. KoHKpeTHble CBEAEHUS MO ycTa-
HOBKe [O/KHbI 6bITb NPefoCcTaB/ieHbl N3roTOBUTE/EM.

M3roToButenb [OMKEH ykas3aTb, NpeAHas3HauyeHbl /M ero ycTpoicTea ANS NCNOoIb30BaHNA B HOPMasibHbIX
YCNOBMAX 3KCMTyaTaumm UM B MEHee XeCTKUX YC/I0BUSAX (Hanpumep, Ha TeppuToprmn OUCHbBIX MOMELLLEHWIA).
Ecnu MK npegHasHaveH gna UCNosib30BaHUs B YC/I0BUSIX, COOTBETCTBYIOLWMX He 30He B (KoTopas oxBaTtbiBaeT
30HY A), a ApYr1M 30HaM, TO U3roTOBUTESb AO/DKEH yKa3aTb AaHHYHO 30HY.

B npoTokone ncnbiTaHnin 4O0MKHBI GbITh OTPAXEHbI BCE UCMbITAHNSA, 060CHOBaHNe Bbibopa TMNoBol (pe-
npeseHTaTnBHOMN) KoHdmrypauum HMO 1 pe3ynbTaTbl UCMbITAHWIA.

Mporpammuble cpefctea HMO. wncnonb3yemble BO BpPeMs WUCMbITAHUS, AO/KHbI ObiTb 33[0KYMEHTU-
pOBaHbl.

11 TpeboBaHunA 6e30MacHOCTU

B pasgene onpegeneHbl Tpe6oBaHNS K 3/1€KTP06E30MacHOCTH, NoXapo6e30nacHOCTU 1 MeXaHUYecKoi.'
chunsmyeckoin 6esonacHocT ob6opyaoBaHus cuctem MK (T. e. [T1Y, yaaneHHble cTaHUMM BBOAA,'BbIBOAA, CTaLU-
OHapHO 1 HecTaLMoOHapHO yCTaHaB/IMBaeMble nepudepuiiHbie yCTpOncTBa).

MpumeyaHne — B pasgenax 11—14 cogepxarcs Tpe6oBaHWs, KOTOpble 065i3aTesibHbl /11 COOTBETCTBUS
[Ounpektuse EC Ha HN3KOBO/IbTHOE 060pyAOBaHMe.

11.1 Tunbl o6opyfo0BaHMA 1 3almuTa

11.1.1 OTkpbITOEe 060pygoBaHune cuctemsl MK
OTKpbITOE 060pyaoBaHNe cuctemsl MK — obopygosaHme, KOTOpoe MOXET UMETb AOCTYMNHbIE TOKOBEAY-
e aneKkTpuyeckme yacTu, HanprmMmep BbIBOAbI MOAYNSA BXOAO0B, BbIXOL0B.
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3awuta oT NOpaXeHUs: 31IEeKTPUYECKNM TOKOM AOJIKHA ObiTb NpesycMoTpeHa Ana Tex MHTepdeincos,
KoTopble npvBeAeHbl B Tabnvue 46.

OTKpbITOE 060pYyAOBaHME AO/HKHO ObITb BCTPOEHO B ApYyrne 6/10KM, U3rOTOB/IEHHbIE ANA obecneyveHuns
6e3onacHocTy.

11.1.2 3akpbiToe o6opynoBaHue cuctemsl MK

3akpbiToe obopygoBaHue cuctembl MK — ob6opygoBaHve, KOTOPOe 3aKpbITO CO BCeX CTOPOH (MCK/tove-
HWe fonyckaeTcs TOMbKO A8 MOBEPXHOCTU, NpeAHa3HAUYeHHOW ANA yCTaHOBKM) B LENsx npejoTspalieHus
C/y4yaiiHOro KOHTaKTa NnepcoHasa ¢ TOKONPOBOAALLMMMN NN NOABWXHBIMU YacTAMY 060pyA0BaHNA, ANA 3aLm-
Tbl 060pYy0BaHNA OT NPOHWKHOBEHUS B HETO TBEPABIX YY)XXEPOAHbIX TeN. UMELUX AnameTp, paBHbIi 1 6onee
12,5 MM. 1 KOTOpPOE COOTBETCTBYET TPEOOBAHNAM Ha MEXaHNYECKYO MPOYHOCTb, BO3ropaHue n cTabuibHOCTb
(ecnu TakoBble NpuMeHsoTCs). CTeneHb 3aluTbl JO/HKHA cocTaBnATb I 1P20.

MpumeyaHne — HomUHanbHbIe 3Ha4YeHnsa IP — cornacHo IEC 60529.

B cooTBeTCTBUM C TpeboBaHNeM 06 obecneyeHnm 3aLmTbl OT NOPaKEHUS 3/IEKTPUYECKMM TOKOM KaKAas
efnHMLa 3aKpbITol cucTembl MK go/mKHA cOOTBETCTBOBATbL TpeboBaHusiM knaccos |, Il u |l unn coBokynHocTH
[aHHbIX TpeboBaHWi, NepeyncneHHbIX Hmke. CTeneHb 3aluTbl JO/MKHA cocTaBnaTb I 1P20.

3awuta oT NOPaXeHUs 3/IEKTPUYECKNM TOKOM AOJIKHA ObiTb MpefycMoTpeHa Ana Tex WHTepdeincos,
KoTopble nepeyncrneHsl B Tabnuue 46.

11.1.2.1 Knaccbl 060pygoBaHus

O6opyaoBaHve knaccuuumpyeTcsi B 3aBUCUMOCTY OT CPEACTB, C MOMOLLbIO KOTOPbLIX NoAAepxusaeTcs
3almTa oT NopaxeHus 3NEKTPUYECKUM TOKOM MPY HOPMasibHOM (DYHKLMOHUPOBaHUM 060pyA0BaHUA U npu
PYHKLMOHNPOBAHUN C OANHOYHOW HENCNPaBHOCTbLIO.

MpumevaHne — [aHHoe onpegeneHve B3ATO U3 IEC 61140 (pa3gen 7).

11.1.2.1.1 O6opyposaHue knacca |

O6opyAoBaHve, B KOTOPOM 3alluTa OT NOPaKeHWs 3NeKTpMYeckMM TOKOM obecneyrBaeTcs 3a cyeT oc-
HOBHOW M30M1ALMK, @ TakkKe 3a CYeT COeIMHEHNS TOKONPOBOAALMX YacTeli C NPOBOAOM 3alUMTHOrO 3a3em/ie-
HUA. C TEM YTOObI B 3TUX YACTAX HE MO0 BO3HUKHYTb ONACHOE HanpshKeHne B c/lyvyae NnoBpexeHns 0CHOB-
HOW n3onaumm.

MpumeyaHne — O6opyaoBaHue kiacca | MOXeT UMETb YacTW C ABOHON M30MAUNER NN YCUNEHHOW U305~
uueii unm yactn, padotaioLme npyu 6e30NacHOM CBEPXHU3KOM HanpsXKeHWUW.

Ecnun obopypoBaHne Ucnonb3yeTcs ¢ TMbKUM LUHYPOM, AO/KEH ObiTb NPeLyCMOTPEH NPOBOJ, 3aLLUTHOTO
3a3eM/1IeHUS], KOTOPbI/ AO/HKEH BbITb YACTbH KOMMJIEKTA LUHYpa.

JocTynHble TokonpoBogALme yactn cuctembl MK, B KOTOPbIX MOXET BO3HUKHYTb OMacHoe HanpshXeHue
B C/lyyae OAMHOYHOW HEWCNpPaBHOCTM, AO/KHbI OblITb MOAK/YEHbI K 3alWMTHON uenn cuctembl MK. Takue
TOKOMPOBOASALIME YACTU, Kak BUHTbI, 3aK/1IEMKM U NacnopTHble Tab/inukM, KOTopble MOryT NpeAcTaBnsATb onac-
HOCTb MpPU OAMHOYHON HEMUCMNPAaBHOCTU, AO/MKHbI ObiTh 3aLUMLLEHbI C MOMOLLbI APYrMX CPeACTB, TakMX Kak
[ABOWHas/ycuneHHas n3onaums, ¢ TeM 4YTobbl B 3TUX YACTSAX HE MOT/I0 BO3HUKHYTb OMacHOE HanpshKeHue.

Ecnun yacTtb cuctemsbl MK n3biMaeTcs M3-noj Kopryca, HanpuMmep, B Lefsix 06bIY4HOr0 TEXHUYECKOro 06-
CNYXXVBaHWS, 3TO He AO/DKHO npepbiBaTb (QYHKLMOHMPOBAHUE 3alUUTHbLIX Ueneid, 06CnyxuBarowmnx apyrue
yacTtu cuctemsl TK.

Tpeb6oBaHMA Ha 3alUMTHOE 3a3eM/IeHNe AO/DKHbI cooTBeTCcTBOBaTh 11.9.1.

11.1.2.1.2 O6opyposaHue knacca lI

O6opynoBaHue, B KOTOPOM 3alluTa OT NOpaXeHUs 3N1eKTPUYECKMM TOKOM BK/1HOYAET He TOJSIbKO OCHOB-
HYI0 U30M1SLMI0, HO TaKKe U A0NOoMIHWUTENbHbIe Mepbl 6e30NacHOCTU, Takne Kak ABOWHasA UAN yCUneHHas 13o-
NAUMA. KOTOpble He CBA3aHbl C 3alUTHbIM 3a3eM/IeHneM Wau yCN0BUAMU YCTAHOBKN.

BmecTO ABOWHOIN M30M1ALMM MOXET MCMNOMb30BaTbCA 3aLLUTHbIA UMNeaaHC.

[onyckaeTcs wucnonb3oBaHWe CPeAcTB, OGecneyvBaloLUX 3NEKTPUYECKYD MPOBOAUMOCTL Lenei
(T. €. 3a3eM/IEHHbIE BHYTPEHHME KOMMOHEHTbI UM MPOBOAALLME NMOBEPXHOCTM), NPU YCNOBMM, YTO 3TW Lenu
M30/IMPOBaHbl OT AOCTYNHbIX Lieneli 060pyf0BaHUS ABOWHON U30nsALMEN.

[JonyckaeTcsa nogcoeAvHeEHVE K KieMMaM 3a3eMsIeHns 415 pelleHns (PyHKUMOHa TbHbIX 3aay (Takux Kak no-
[OaBneHve pagnonomMex) Npy ycaoBMK, YTo AONOSHATENBHO A5 3aWMTbl UCNO/Mb3YHOT CUCTEMY ABOWNHON U30/1SLMN.

Takoe o60pyfi0BaHNEe MOXET OTHOCUTBLCH K O4HOMY U3 C/iefyoLMX TUMNOB:

1) NMOKPbLITOE U30/ISILMOHHBIM MaTepuasioM: 060pyLoBaHue, NMeLLEee AONTOBEYHbI U CTabUbHbIN KOp-
nyc 13 N30/ISALMOHHOIrO Matepuana, KOTopblii NOKpbIBAET BCE TOKOMPOBOASLLME YACTU, 32 UCKTHOUYEHNEM He-
60MbLINX YacTeld, TakMx Kak MacnopTHble Tab/nMuku, BUHTbI U 3aKNENKW, KOTOpble M30IMPOBaHbl OT YacTel,
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HaxoASLLMXCA NOJ ONaCHbIM HaNPSXKEHNEM, C MOMOLLbIO N30SLUN, IKBUBASTEHTHON Kak MUHUMYM YCUTEHHOW
nsonaumm;
2) obopyAoBaHve, umerolwee CTabusbHbIl KOPNYC U3 MeTa/lJIMYeCcKoro NOKPbLITUS, B KOTOPOM Be3je Mc-
nonb3yeTcs ABONHASA U30NALMSA, 33 UCKTIOYEHNEM TEX YaCTel, B KOTOPbIX UCMO/b3YeTCs yCUNEHHAs U301ALUS;
3) obopyaoBaHue, KOTOPOE 06BEANHSIET XapakTepuCcTUK1 TUMOB a) U b).

MpumeyaHunsn

1 M3onmpoBaHHbIli KOPNyC MOXeT NpeAcTaBnATb CO60l AONOMHUTENbHYIO UN YCUNEHHYI0 U30MALMI0 KakK YacTb
obLein nsonaumm.

2 Ecnun obopyfoBaHue Besge UMeeT ABOHYI0 U30AALMIO US'WIM YCUNEHHYIO N30ALMIO N NOACOEANHEHO K 3alLUTHO
3a3eMA0L el KNeMMe NN KOHTakKTy, ero paccMaTpusaloT kak o6opyoBaHue, NpuHajnexaliee K KOHCTpykuun knacca .

3 O6opypgoBaHue MOXeT UMeTb YacTu, paboTatLie npy 6e30NacHOM CBEPXHU3KOM HanpshKeHUn.

11.1.2.1.3 O6opyposaHue knacca lll

O6opyfoBaHne, B KOTOPOM 3aliuTa OT MOPaXeHUs 3NEKTPUYECKMM TOKOM obecrneymBaeTcs 3a cueT Le-
nei. NUTaeMbIX OT CBEPXHU3KOro 6e3onacHoro HanpsxxeHns (CHBH), a co3gasaemoe HanpsiXeHne He NpeBsbl-
LWaeT npeaesnbHbIX 3HaYeHunii gnsa CHBH.

[Jonyckaetca nofcoefuHeHne K Knemmam 3a3eMNeHns ON15 pelleHns (PyHKUMOHaNbHbIX 3agay {Takmx
Kak nofasneHve pagnonomex).

MpoBogka ueneit CHBH 1 cBepXHM3KOro 3awuTHOro Hanpsbkenusa (CH3H) gomkHa 6biTb oTAeneHa ot
NpOBOAKM APYrMX Leneli, TMbo n30naumMsa BCeX MPOBOAOB O/MKHA COOTBETCTBOBATL 60/1€e BbICOKOMY Hanps-
XeHuo. B obpaTHom cnyyae Bokpyr nposogku ueneii CHBEH/CH3H nn6o BOKpyr NpoBOAKM APYrux uenei
[O/MKHbI 6bITb pasMelLieHbl 3a3eM/1eHHbIE 3allWUTHbIE 3KPaHbl WU AONONHUTENbHASA N30MALNSA B COOTBETCTBUM
c IEC 60364-4-41.

11.2 3awmTa OT NOPaxeHnsa 3NeKTPUYECKUM TOKOM

3awmTa oT nopaxeHUs aneKTpuyeckum TOKOM B cucTeme K go/mkHa noafepxusarbca Npyu HopMasb-
HOM (PYHKLUMOHMPOBAHUM U NpU (PYHKLNOHUPOBAHUN C OAMHOYHON HEMCNPaBHOCTLIO. B AOCTYNHbIX YacTsax
060pyA0OBaHNA He [O0/MKHO 6biTb, @ B C/lyyae OAWHOYHOW HEeMCnpPaBHOCTU He AO/HKHO BO3HMKaTb OnacHoe
HanpshkeHue. [laHHble TpeboBaHUsA B NPUHLMNE OTHOCATCA K 3aKpbITOMY 0060pYA0BaHMI0, HO OHW Takke npu-
MEHSITCA U K OTKPbITOMY 060pyf0BaHuio. B ciyyae npuMeHeHus faHHbIX Tpe6GoBaHUiAi K OTKPbITOMY 060-
pyfoBaHWIO nNpegnonaraeTcs, 4To 060pyAoBaHne AO0/MKHO ObiTb YCTAHOBNEHO B COOTBETCTBUM C TEXHUYECKOMN
[OKYMeHTauneli n3rotosutens.

3almTa fo/mKHa COOTBETCTBOBATbL TPEOOBAHUAM Ha 31EKTPUYECKYIO MPOYHOCTb AU31EKTPUKA COrNTacHO
11.2.2, Tpe6oBaHMAM MO 3aLLMTe OT NOPaKEHUS INEKTPUYECKMM TOKOM cornacHo 11.2.3, pe6oBaHnsAM yHK-
LIMOHMPOBAHUSA NPU HOPMasibHbIX YCN0BUAX cornacHo 11.2.4, Tpe6oBaHnaM yHKLVOHUPOBAHNSA C OAVHOYHOM
HencnpasHOCTbIO cornacHo 11.2.5 n Tpe6oBaHuAM K 3a3opam U NyTAM yTeyku cornacHo 11.4.

Llenn CHBH'CH3H He co3patoT 0nacHOCTM NOpPaXeHUs 3N1EKTPUYECKMM TOKOM U He TpebyloT npoBee-
HUS JOMONHUTENBHOW OLEHKN pUCKa NOPaXeHWs 3N1eKTPUYECKUM TOKOM.

Cnepytolve BTOPUYHbIE LieNW Takke He CO34at0T ONacHOCTU MOpaXeHUs 3/1eKTPUYEeCKUM TOKOM U He
TpebyloT NPOBeAEHNA [OMONHUTENLHON OLLEHKN pUCKa MOPaKEHUS 3/IEKTPUYECKAM TOKOM:

a) uenb knacca 2:

b) Lenb OrPaHNYEHHOro HanpPsXeHNS'ToKa,;

C) Lenb OrpaHN4yeHHOro HanpskeHus;

d) uenb orpaHUYeHHO 3Hepruu, B KOTOPOI MOTEHLMan pa3oMKHYTOl uenu paBeH nubo meHblie 30 B
HanNpsXXeHNa nepemMeHHOoro Toka unn 42.4 B nNMKOBOTO HanpsXeHus;

€) uenb € orpaHnyMBaloLLIM UMnegaHcoMm.

[aHHble uenu npueegeHsl B 11.2.6.1— 11.2.6.5.

1121 [fonycTuMmble npeAesibHble 3HAYEHNS A9 AOCTYNHbIX YacTeil 060pyA0BaHNS

YT06bI UCKIOUYNTL BO3MOXHOCTb BO3HUKHOBEHUSA OMACHOIO HanpshkeHus B AOCTYMHbIX YacTax obopy-
[OBaHNA. 3HAUYEHUS HaNpPsHXKeHWs, Toka, 3apsafa WM SHeprun Mexay AOCTYNHON YacTbld U 3TaSIOHHBIM WC-
nblTaTeNlbHbIM 3a3eM/IEHNEM UM MEeXAY N0ObIMM ABYMS AOCTYNHbIMU YacTaMU B O4HONW U TOW Xe eanHuLe
obopyaosaHus B npefenax 1,8 M (No NoOBEpPXHOCTU UK Yepes3 BO3AYyX) He A0/KHbI NPeBbIWAaTh 3HAYEHUS CO-
rnacHo 11.2.1.1, ycTaHOB/EHHbIE /11 HOPMa/IbHOTO (DYHKLMOHMPOBaHNS, 60 3HaYeHus cornacHo 11.2.1.2,
yCTaHOB/IEHHblE AN (PYHKUVOHNPOBAHUS C OANHOYHON HEUCNPABHOCTbIO.

HanpskeHne AOCTYNHbIX YacTell [O/MKHO ObiTb M3MEpeHo. Ecnn HanpskeHne MeHblue npefesnbHo-
ro 3HayeHusi cornacHo 11.2.1.1 wam 11.2.1.2. n3amepeHue 3HavyeHuii Toka M eMKOCTU JOCTYMHbIX YacTell He
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TpebyeTtcsa. Ecnu HanpsixeHue npeBbllLaeT faHHOe NpefesibHoe 3HaYeHue, N3MepeHne 3HadeHnli Toka u emM-
KOCTUK ABnsieTca oba3aTesibHbIM.

11.2.1.1 3Ha4yeHus 4719 HOPMaSIbHOTO (PYHKLMOHNPOBaHUS

3HaueHus1, npesblllalowme npegensl cornacHo a), b) nam c) Ans HopmasibHOro YHKLMOHMPOBAaHMS,
paccmaTpuBaloTCA Kak onacHble HanpsKeHus:

a) ypoBHU HanpsxeHnsa 30 B cpeHeKBagpaTnyeckoro 3Ha4eHns HanpshkeHns u 42.4 B nMKoBoro Hanps-
XeHuna unm 60 B HanpsXXeHns NMoCTOAHHOTO TOKa;

b) ecnu HanpsXeHve NpeBbillaeT O4HO W3 3HAYEHWA @), YCTaHOB/EHbI YPOBHMW TOKA:

- 0,5 MA peiicTByHOLLEIO NEPEMEHHOIO TOKa B C/lyYyae C TOKOM CUMHycoupganbHoi dopmbl, 0,7 MA mak-
CUMasIbHOW CWU/bl TOKa B C/lydae C TOKOM HECUHYCOWAA/IbHOV (hOPMbl MW CMELLUaHHbIX YacToT nbo 2 MA
MOCTOSAHHOTO TOKa, €C/IN U3MEPEHMWE BbIMOJIHAETCA C NOMOLLbI0 M3MepuTenbHol uenu no IEC 61010-1 (npu-
noxeHue A. pucyHok A.1). AnbTepHaTVBHbI BapuaHT, T. e. uamMmepuTenbHas uens no IEC 61010-1 (npunoxe-
Hue A. PUCYHOK A.2), MOXeT UCMOo/b30BaTbCs, eC/IM YacToTa He npesbiwaet 100 M

- 70 MA felicTBYIOLLEr0 NEPEMEHHOIO TOKa, €C/IM U3MepPeHMe BbINOIHAETCS C NMOMOLLbI U3MepUTe b-
Holi uenu no IEC 61010-1 (npunoxeHue A. pucyHok A.3).

n punmeyaHne — 3T0 KacaeTcs BO3MOXHbIX neperopaan?l npu 60n€ee BbICOKMX YacToTax;

C) ecnn HanpshkeHve npesblllaeT O4HO M3 3HAYeHWli @), YCTaHOB/IEHbl YPOBHW 3apsifa Wnun aHepruu
eMKOCTH:

* 45 MKKn 3apsifa B c/lydae € NMKOBbIMU HaNPSHXKEHUAMU WU HanpsXXeHNsAMN NocTOsAHHOro Toka Ao 15 KB:

- 350 M HaKOM/IEHHOW 3HEPrMn MUKOBBLIMU HANPSXKEHUAMU UM HANPSXKEHWAMU MNOCTOSHHOTO TOKa
6onee 15 kB.

11.2.1.2 3HayeHunst AN PYHKLUOHUPOBAHUS C OAVHOYHOW HEUCNPABHOCTbLIO

3HayeHuns1, npesbllLaloLne YpoBHU a), b) unm c) agns dyHKLMOHMPOBAHUS C OAVHOYHOW HencnpasBHO-
CTbl0, paccMaTpMBaloTCA KakK OnacHble HanpsKeHus:

a) YpPOBHU HanpshkeHns — 50 B cpegHekBaapaTUUECKOro 3HayeHus HanpsxkeHuss n 70 B nukoBoro Ha-
npsxeHus nnn 120 B HanpsaxXeHua NoCTOAHHOTO TOKa,

b) ecnun HanpsXeHvie Npe.billaeT O4HO U3 3HAYEHWA @), YCTaHOB/EHbl YPOBHM TOKa:

- 3,5 MA feiicTBylOLEr0 NEPEMEHHONO TOKa B C/lyvyae C TOKOM CUHycouAanbHoOW dhopMbl. 5 MA Mak-
CUMasIbHOW CUbl TOKa B Cllyyae C TOKOM HeCUMHycouAanbHOW hOpMbl MW CMeLLaHHbIX YacToT nbo 15 mMA
MOCTOAHHOrO TOKa, €C/IN U3MEepPEHNe BbIMOIHAETCA C NOMOLLBI0 U3MepuTenbHol uenu no IEC 61010-1 (npwu-
noxenue A. pucyHok A.1). AnbTepHaTUBHbIN BapuaHT, T. . n3mepuTensHas uenb no IEC 61010-1 (npunoxe-
HUe A. puCyHOK A.2), MOXeT UCMNOJb30BaThCA, €CNN YacToTa He npesbiwaeT 100 My,

* 500 MA feiicTByIOLLIErO NEPEMEHHOIO TOKa, €C/IM 3MePeHVe BbIMOHAETCA C NOMOLLbI0 N3MepuTe b-
Hoil uenu no IEC 61010-1 (npunoxeHune A. pucyHok A.3).

MpumeyvyaHne — 3TO KacaeTCs BO3MOXHbIX neperopaHMD’l npun 60nee BbICOKMX YacToTax:

C) ecnu Hanps)keHue npesbillaeT OAHO M3 3HAYEHWI &), YPOBHU €MKOCTW COOTBETCTBYIT 3HAYEHUAM
cornacHo |IEC 61010-1 (puCyHOK 2).

11.2.2 3nekTpuyeckasa NPoYHOCTb NU30NALMN

Wcnbitanne tuna 12.2.1 Ha 31eKTPUYECKYIO NPOYHOCTb U30NALMKN JO/MKHO MPOBOANUTLCSA MexXAy BCeMu
4yacTaMun 1 uenamy obopyfoBaHus, 415 KOTOPbIX TpebGyeTcss OCHOBHAs, YCUIEeHHas unv ABOWHas n3onauus B
Lenax 3awmntbl OT MOPaXKEHUS INEKTPUYECKMM TOKOM.

VcknoyeHus:

VcnbiTaHne Ha 31eKTPUYecKyto NPOYHOCTb N30M1ALMN Heobs3aTe/IbHO NPOBOAUT:

a) mexay uensmu CHBH/CH3H 1 TokonpoBoAALWMMM YacTaMuK, AOCTYMNHbIMU AN onepartopa (CTONKK,
KOpMycbl, KIEMMbl 3a3eMIEHUA U T. A.);

b) mexay uenamm CHBEH v gpyrumun uensmu CHEH.

McnbiTaHne Ha 31eKTpMYecKyto NPOYHOCTb U30MALMM HeobA3aTelbHO NPOBOAUTL HA MOAY/AX (YacTsax oc-
HOBHO crcTembl MK), koTopble Bbiny UCNbITaHbl OTAENBLHO N0 COOTBETCTBYIOLMM CTaHAapTaM, Npu yCnoBum, 4To:

- TpeboBaHus, NnpusBefeHHble B Tabnvue 60 nam 61, BbINOMHATCA U NPU 3TOM

- UX AuanekTpmyeckas NPOYHOCTb NOc/ne COOPKN He CHMXKAETCS.

11.2.3 MopTbl, AN KOTOPbIX TpebyeTca 3awuTa

B Tabnuue 46 onpegeneHbl NopTbl cuctemsl MK, KOTopble A4OCTYMNHbI 418 onepartopa v TpebyroT 3awmThbl
OT NOPaXEHMS INEKTPUYECKMM TOKOM. 3alyuTy NOPTOB (3a UCKIOUYeHneM nopToB Ar, Be n E) MOXHO rapaHTu-
poBaTb NyTeM obecneyeHnss HeJOCTYNHOCTH TOKOBEAYLLUX YacTel BHYTpW nopta cornacHo 12.1.2.
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Tabnuuya 46 — TpeboBaHua NO 3awuTe OT NOPAKEHUS INEKTPUYECKUM TOKOM A/151 OTKPLITOrO U 3aKpbiTOro o6opyao-
BaHUA

[omKeH N BbITb 3aLLyiLLieH

MopT
op OTKpbITOE 3akpbiToe
obopyaosaHue  obopygosaHue
Al MHTepdeic'nopT nepefayn faHHbIX AN CTOWKM N0KaNbHOTO paclunpermns Het na
Ar  uHTepdpeliciopT nepefaun faHHbIX 4718 CTaHUMWU yAaneHHOro BBOJa BbIBOAA. Na Na

ceTn ynpaBneHusi, NPOMbILIEHHOMN LWKHBISL

Be  OTKpbITbIi MHTepec’ nopT nepeAayn AaHHbIX Takke OTKPbIT AN CTOPOHHMX Na Na
ycTpoiicTe (Hanpumep. CMunO. nepcoHanbHbIii KOMNbIOTEP, NPUMEHSAEMbI ANs
nporpamMmmMmumpoBaHus)l)
Bi BHYTPEHHUI HTepdeiic’ nopT nepeaymn AaHHbIX ANA nepudepuiiHbIX yCTpoicTs Het Het
C nMHTepdeiic nopT ANs LU POBLIX Y @aHATOTOBLIX BXOAHbIX CUTHAIOB Het Na
D MHTepdenc'nopT ANS UMM POBLIX N @aHANTOTOBbIX BbIXOAHbLIX CUTHAIOB Het Da
E nocnefosartefibHble WU NapannenbHble WHTepdeiicbI'mopTbl Nepeaayn faH- na na

HbIX CTOPOHHUM yCTpOIZCTBaM, HanpumMmep koMmnboTEpPAM "N npleTepaM])

F MHTepdelic’nopT NnuTaHus 060pyA0BaHUsS Het Na
G nopT 3alUUTHOro 3a3eM/ieHns Het La
H nopT PyHKLMOHANbHOIO 3a3eM1eHns Het La
J NHTepdheric'nopT NUTaHMsA BXOA0B'BbIXOA0B Het Oa
K BbIXOAHON MHTepdelic'nopT BCnomoraTesibHOr0 MUTaHWS, UCMNOb3yeMblii ANs Het La

3HEproo6ecneyeHns 4aTumkoB ¥ NPUBOAOB

N MopTbl Ar. Be n E cogepxaT Lenu, KOTopble MOTyT 6bITb MOAKMYEHbI K APYTOMY 060PYA0BaHNIO U KOTOPbIe
[O/IXHbI paccMaTpmBaThCs Kak JOCTYMHble. JaHHble Lenu JO/MKHbI GblTh 3aliulieHbl TakuM 06pasom, YTo6bl B HUX
He MOrN0 BO3HUKHYTb OMACHOE HanpshkeHue Npyu HOpMasibHOM (hYHKLMOHMPOBaHUM MK 1 npu yHKLUMOHWPOBaHUN C
OAMHOYHOW HENCNPABHOCTbIO.

Mpn onpefeneHHbIX YCN0BUAX HET BO3MOXHOCTU YETKO k1accuuumpoBaTb HEKOTOPbIE NMOPTbl OTKPbI-
TOrO MM 3aKPbITOro 060pyAOBaHNS Kak AOCTYMHbIE A48 onepaTopa. B Takux ciyvasx pelleHme 40/KHO 6biTb
NPVHATO MO COrfacoBaHnio Mexay n3rotosutesniem u Monb3osarenem.

11.2.4 3awwuTta Npuv HOPMasbHOM PYHKLMOHUPOBAHUN

YacTn ob6opyaoBaHMa M NOpTbl cornacHo Tabnuue 46. fOCTynNHble ANs onepaTopa, AO/MKHbI 6bITh 3a-
LMLLLEHbI OT BO3HWKHOBEHWA OMACHOr0 HamnpshXXeHUs Npu HOPMasibHOM (PYHKLMOHMPOBAHUN OAHUM UMW He-
CKOJIbKMMUM cnocobamu:

a) OCHOBHas mM3oNauus.

NMpumeyaHune — OCHOBHAas N30NALUSA MOXET ObiTb 06ecneyeHa ¢ NoMOoLLbI0 COOTBETCTBYIOLWUX N30MSALMOH-
HbIX MaTepuanos, TpaHCHOPMATOPOB U ONTOWU30/STOPOB;

b) Kopnycbl Unn 6apbepsbl;

C) 3aWuTHbIN umneaaHc (11.2.5.3).

Kopnycbl 1 6apbepbl A0/MKHbI COOTBETCTBOBaTL TPEOGOBaHMAM MO MeXaHW4Yeckoi npoyHoctn 11.7.2.2.
Ecnun kopnycel unv 6apbepbl 06ecneunsatoT 3alyuTy C NOMOLLbIO U30MIALMK, AaHHAA U30NAUMNA AO/MKHA COOT-
BETCTBOBAaTb TPE6OBaHNAM Ha OCHOBHYIO U30SLMIO.

3a3opbl, MyTV YTEUKN U U30NALMSA MEXAY AOCTYMHLIMU YACTAMMU U YaCTAMU NOJ ONaCHbIM HanpshkeHnem
ZJO/MKHBI COOTBETCTBOBATL TpeboBaHnAM 11.4 1 COOTBETCTBYIOWMUM TPEBGOBAHUAM Ha 3/1IEKTPUYECKYH0 Npou-
HOCTb OCHOBHOW M3011ALMN.

MpoBepka COOTBETCTBUA OCYLECTBAAETCA Ny TEeM:

a) ucnblTaHus cornacHo 12.1.2;

b) NPOBEpPKK BbINONHEHNA TpeboBaHuii 11.2.2 Ha 3NeKTPUYECKYH NPOYHOCTb OCHOBHOW U30NaLuN;

C) ucnblTaHunii no 12.1.7 Ha MexaHn4eckyto NPOYHOCT b KOPMyCOB 1 6apbepoB.
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NMpumeyaHue — MaTepuansl, KOTOpblE MOTYT GbITb JIETKO NMOBPEXAEHbI, HE paccMaTpUBalOTCS B KayecTBe
cpeAcTB, o6ecneynBarLLyX Hagnexally U3o0a5aUuo, HanpuMep nak. aMasb, OKCUAbl, aHOAHbIe NeHkU. CunTaeTcs, YTo
HenponuTaHHble TMTPOCKONMYECKNE MaTepuanbl, Takue kak 6ymara, BOSIOKHa M BOMIOKHUCTLI MaTepuasn, Takke He ob6ec-
neunBaloT Hagnexalei n3onauuu.

11.2.5 3awumta Npu PyHKLUOHNPOBAHNN C OANHOYHOW HEMCNPABHOCTLIO

B cnyyae oaMHOYHOW HencnpaBHOCTM AO/MKHA ObiTb 0b6ecneyeHa [ONONHUTENbHAA 3alinTa, Y4ToObI ra-
paHTUpPOBaTb HEBO3MOXHOCTb BO3HWKHOBEHUS OMACHOr0o HanpshkeHus B AOCTYMHbIX A1 ornepaTopa TOKonpo-
BOAALLMX YaACTAX U nopTax cornacHo Tabnuue 46. lononHnTenbHas 3awmTa Ao/HkHa 6blTb o6ecneyeHa ogHUM
WM HECKObKMKN crnocobamu:

a) 3awuTHoe 3a3emneHne (11.2.5.1);

b) fononHuTenbHaa nsonauus (11.2.5.2);

C) 3aWuTHbIA nmnegaxc (11.2.5.3).

Mof 0ANHOYHON HEeNCNPaBHOCTBLIO JO/KHA paccMaTpyBaTbCA CUTYaLUMs, KOrga oAMHOYHOE CPefCTBO 3a-
LWMWTbI HE MOXET NPOLO/MKATL BbIMNOMHATL 3aLUTHYIO (PYHKLMIO, HANpUMep Korga npoucxoAnT KOPOTKoe 3aMbl-
KaHve B YCTPOICTBE WU OCHOBHOW N30MALMUN.

WcnbiTaHnmsa nnn aHanns HencnpaBHOCTEN [O/MKHbI BbINOMHATLCA HA 3aLUWTHBLIX MMMNefaHcax. vyacTax,
npeAHasHayvYeHHbIX 418 KPATKOCPOUYHOTO WU MPOMEXYTOYHOro AeiCTBUSA, pasfenuTenbHbIX TpaHcopmaTo-
pax. BbIXofax, YCTPONCTBaX OXNaxAeHusa 1 nsonauuu. MNyTem ucnbiTaHna Wam aHanusa AoSKHbl 6bITb ycTa-
HOB/EHbI pe3y/ibTaTbl KOPOTKOrO 3aMblKaHUSA, pas3MblkaHUs, 6/I0KMPOBaHMA U T. 4. UCMbITYeMOl 4YacTu, B TO
Bpems kak obopyjoBaHue AO/HKHO paboTaTb Npu HauMeHee 61aronpuUATHBLIX YCIOBUAX. VCNbITaHWA AO/MKHbI
npoBoAMTbLCA NO ogHOMy. Ecnv AelicTBME HEWCNPaBHOCTM MpepbiBAeTCs NpY pasMblkaHWU NaaBKoro npepao-
XpaHuTens u ecniv NNaekuii NpefoxpaHnTesls He pasMbikaeTcs B TeyeHve npubnmanTtensHo 1c. obopyposa-
HVe AO0/HKHO paboTaTb B TeYEHUE BPEMEHU, COOTBETCTBYIOLENO MakCUMa/lbHOMY BPEMEHUW, peraMeHTMpo-
BaHHOMY [/151 pa3MblKaHUsA NIaBKoro NpefoxpaHnTens.

Mocne Toro kak o6opyfoBaHve 6bl10 NOABEPTHYTO OAMHOYHONM HeucnpaBHOCTKU, TpebyeTcs NpPoBecTn
ero npoBepky. MpoBepka cunTaeTcsa ycrneLwHol, ecnmn Bo Bcex AOCTYMNHbIX 415 onepaTopa 4acTax oTCyTcTByeT
onacHoe HanpshkeHue n ecnu 060pyaoBaHne BblAepXMBaET UCMbITAHNE HAa 3NEKTPUYECKY0 NPOYHOCTb M30-
naumm cornacHo 12.2.1 6e3 npefsapuTesibHON akkimmaTusauuu.

BbinonHeHve TpeboBaHuii 3 TOro NyHKTa npoBepseTCcs B cooTBeTCcTBUM ¢ 12.3.1—12.3.4,

11.2.5.1 3awmnTHOE 3a3emsieHne

JlocTynHble Ansa onepartopa NpoBOAsALLME YacTh [O/MKHbI ObiTb COEUHEHbI C KNEeMMOI 3aluTHOro npo-
BOJa B TOM C/lyyae, eC/i B HUX MOXET BO3HWKHYTb OMacHOE HanpshkeHvue B c/lyyae OAWMHOYHON Hewcnpas-
HOCTW B CpeACTBax NepBMYHOI 3awmnTbl cornacHo 11.2.4. CyliecTByeT 1 a/ibTepHATUBHbIN BapuaHT, COrMacHo
KOTOPOMY [aHHble AOCTYMNHbIE YACTN AO/DKHbI ObiTb OTAENEHbl OT YacTeli Nof OnacHbIM Hanps>XXeHnem ¢ no-
MOLLbI0 MPOBOAALLErO 3aLLMTHOr0 3KpaHa unm 6apbepa, CoOeAMHEHHOrO C KNeMMOI 3alUMTHOro NPoBoAA.

CoepviHeHMe AOCTYMHbIX 4NA oneparopa NPoBOAALLMX YacTeli C KNeMMO 3alUTHOro Nposoja He Tpe-
6yeTcs. ecnv OHW OTAefIeHbl OT BCeX YacTei nof onacHbIM HanpshkeHMeM C NOMOLLbIO ABOWHON WK yCUNeH-
HOI nsonAuuu.

CooTBeTCTBME NPoBepseTCA NyTEM OCMOTPa U UCNbITaHua cornacHo 12.2.2.

11.2.5.2 lononHuTenbHasa n3onaumsa

3as30pbl A0/MKHbI cooTBeTCcTBOBaTL 11.4.1 1 11.4.2. IMyTn yTeukn A0/KHbI cooTBeTcTBOBaTh 11.4.3. Bbl-
nosHeHne Tpe6oBaHW N0 ABONHON WAW YCUNEHHOW U30NAUMWN IKBUBANEHTHO BbIMOSIHEHUIO TPe6GOBaHUIA K
3alwuTe Npu OANMHOYHOR HEeMCNpPaBHOCTU.

11.2.5.3 3alwuTHbIN UMNeaaHc

3almMTHLIN UMNeJaHc AO/HKEeH OrpaHMuMBaTh HanpskeHne B npefenax 3HayeHWuid, Npu KoTopbIX B A0-
CTYMHbIX /1 oneparopa YacTax He MOXeT BO3HUKHYTb OnacHoe HanpshxkeHue. 3TU 3HaYeHUs [OSHKHbI COOT-
BeTCcTBOBaTb MO0 11.2.1.1 Nnpu HOPMasIbHOM (PYHKLMOHUPOBaHUM, NGO COOTBETCTBEHHO 11.2.1.2 Npu hyHK-
LIVOHMPOBaHUM C OAMHOYHOW HeNcnpaBHOCTLIO, M60 3HaueHusm CHBH.

Mcnonb3oBaHne 04MHOYHOrO YCTPOMCTBA, B KOTOPOM HE MOXEeT BO3HUKHYTb HEWCNPaBHOCTb, NpeAcTas-
nswwas onacHocTb, gonyckaetcsa (cMm. IEC 61010-1. nyHKT 14.6).

BbinonHeHne TpeboBaHWin 3TOro NyHKTa NpoBepseTCca B cOOTBeTCTBUM ¢ 12.3.3.

11.2.6 BTOpuWYHbIe Lenu, KOTOpbie He NMPefCTaBAAT Yyrpo3y NopaxXeHUsa 3/IEKTPUUYECKUM TOKOM

11.2.6.1 Uenb knacca I

Lienb knacca Il gomkHa nuTaTbCa OT UCTOYHMKA C Pa3BsA3KON, obecneyvBatolell ABOMHYI0 UN YCUIEeH-
HYI0 U30M1ALMIO, KOTOPbI MMeeT MakCUMasibHOe BbIXOHOE MUKOBOE HanpskeHue 42.4 B (CuHycouaasbHbIn nnn
HeCHHycoufanbHblii NepeMeHHbIA TOK), MO0 MakcMMasibHOe BbIXOAHOe HanpskeHwe 60 B npu HenpepbiBHOM
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NMOCTOSIHHOM TOKe, 60 MakcyMasibHOe BbIXOAHOE MUKOBOE HanpshxeHue 24,8 B npy nNOCTOSHHOM TOkKe, Mpepbl-

BaeMoM npwu YyactoTe 200 'y nam MeHee, Npu 3TOM paboynii LMK/ AO/MKEH COCTaBNATb NPUGIM3NTENbHO 50 %.
3HauveHe MakCMMasibHOrO BbIXOJHOIO TOKa WCTOYHMKA Kiacca 2 3aBUCWUT OT TOro, orpaHnyvMBaeTcs /in

TOK COGCTBEHHO MCTOYHUKOM WU BHELLHWMUK cpeAcTBamu. [ UCTOYHUKOB C COBCTBEHHbLIM OrpaHnyeHnem

Toka npumeHseTcsa Tabnuua 47. 1N UCTOYHMKOB C BHELIHWUM OrpaHnYeHneM Toka npuMmeHsieTcs Tabnuua 48.
11.2.6.2 Llenb orpaHMYeHHOro Hanpshkemns/Toka

Lienb orpaHWYeHHOr0 HanNpPsXKeHUA/ToKa A0/KHA MUTaTbCA OT UCTOYHMKA C pasBs3Koi, obecneunBato-
et ABONHYIO WAN YCUIEHHYIO M30MSALMI0, TakMM 06pa3oM, Y4TOObl MakCMMasibHOE HanpsKeHne XO0M0CToro
Xxo04a, NPMUCYTCTBYHOLLLEE B Lienu, cocTassano He 6onee 30 B cpegHeKkBagpaTUUECKOro 3HaYeHN HanpshkKeHus
1 42,4 B NMKOBOrO HaNPsXXeHWs U 4TO6bl UMEeKLMIACA TOK Bbla1 OrpaHUYeH A0 3HAYEHUS], He NPEeBbILAOLLErO
8 A. nsmepeHHoro yepes 1 MVH Nocsie Havana akcnayartayuu.

[ns BbINONHEHMA 3TOro TpeboBaHMSA MOXET WUCMO/b30BaTbCA BTOpPUYHAsA 06MOTKa pasfenvTenibHoro
TpaHcgopmMaTopa.

BTopuuHbIli NnaBkuii npefoxpaHuTenb WM MHoe NoAo6HOe YCTPOMCTBO 3alMTbl BTOPUYHOW Lenu, nc-
nosib3yemMoe A1 OrpaHNYeHNs UMEIOLLEerocs Toka, fO0/MKHbl UMeTb HOMUHasIbHOE 3HadyeHue He 6onee 5.0 A B
c/lyyae C Lenblo C HOMUHa/IbHBIM 3HaYeHneM, paBHbIM UK MeHee 20 B nukoBoro HanpsbxkeHus, nn6o 100B A
B C/lydae C Lenbio C HOMUHasIbHLIM 3HaveHnem B npegesnax ot 20 Ao 30 B NKoBOro HanpsxeHus.

Ecnu TokoorpaHuumBaioLee yCTPONCTBO NPeAyCcMOTPEHO B MEPBUYHOIA Lienu, TO 0THOCUTE/IbHO ero Ho-
MUWHA/IbHOTO TOKa He yCTaHaB/IMBAETCHA HUKaKMX OrpaHuMyYeHunii, ecnv AaHHoe YCTPONCTBO orpaHnynBaeT TOK,
NPUCYTCTBYIOLL I BO BTOPUYHON Lenu, Ao 8 A.

11.2.6.3 Lienb orpaHMyYeHHOro HanpsxeHusa

Llenb orpaHN4YeHHOro HanpsXeHUs [O/KHA MUTaTbCA OT WCTOYHMKA C pa3BA3KOW, obecneunBatoLleli
OBOMHYI0O WNN YCWIEHHYI0 U30MSLMI0, C OfPaHMYeHUEM MaKCUMMasibHOro HampshKeHusl XO0n0CToro xoga Ao
30 B cpefHeKBaApaTMUeCcKoro 3HauyeHus HanpsbkeHus n Ao 42,4 B NMKOBOrO HanpsbkeHus n 6e3 orpaHuye-
HUSA UMeloLLelic TOKOBOW Wn BONbT-aMNepHOW Harpysku. [Jo/mkHa 6biTb 06ecneyeHa 3almTa 0T CBEPXTOKOB
AN npeaynpexaeHnsa neperopaHns 1 NoBpexaeHns n3onsauum kabenei," anekTponpoBoL0B BTOPUYHOI Lienn
BC/IEACTBME KaKoi-Mbo neperpyskn nam KOPOTKOro 3aMblkaHus. 3alimta MoXeT 6biTb obecneyeHa B nepBuY-
HO Lienn ¢ NOMOLLbI0 YCTPOWCTB 3alliWTbl OT CBEPXTOKOB, MOCTaB/IEeMbIX BMeCTe C 060pyAoBaHNeM, uam ¢
NMOMOLLbH YCTPOWCTB C OTBETB/IEHHON LiEMNbHO.

11.2.6.4 Llenb orpaHWYeHHOl 3Hepruu, KoTopas MMeeT HanpshkeHWe X0M0CTOro XoAa, paBHOe Win Me-
Hee 30 B cpegHekBafpaTMyeckoro 3HayeHNs HanpsxeHus n 42.4 B NUKOBOro HanpsXxeHus

Lienb orpaHNyYeHHON 3HEprumM Ao/MKHA NMUTATbCA OT MCTOYHUKA C Pa3Bs3KOW, obecneynBatoLLeil [BOVHYO
WM YCUNEHHYIO M30M1ALMI0, TakuMm 06pa3oM, 4ToObl Npy cpefHeKBagpaTnyeckoM 3HauyeHnn HanpsxeHus 100 B
MaKCUMasIbHOTO HanpshKeEHUsi XO/IOCTOT0 XOfa MakCMmasibHasi BOMbT-aMMepHas Harpyska, vMetowascsa B Lenu,
coctasnsina 200 B A unu meHee. [115 BbINOSIHEHUA 3TOr0 TpebOBaHUSA MOXET MUCMO/b30BATLCA BTOPUYHAsS 06-
MOTKa pasfenuTenbHoro TpaHcopmaropa. 15 orpaHuyeHns MakCMMasibHOW BO/bT-aMNepHOW Harpy3ku MOXeT
MCMNOb30BaTLCA NEPBUYHBIV UM BTOPUYHbIA NNaBKUiA NpeaoXpaHnTesb UM MHOE YCTPOCTBO 3alUmThbl Lienu.

11.2.6.5 Lenb ¢ orpaHnuymsalowMm nMmnegaHcom

Llenb ¢ orpaHnunBsaloLMm MMNeAaHcoM AO/HKHA NUTaTbCA OT MMMNefaHca, KOTOPbI COOTBETCTBYET Crie-
AyoWwmM 4ByM TpeboBaHUAM:

a) BblYMC/IEHHOE 3HayeHne paccesHus MOLLHOCTU UMNeAaHca, KOTopoe BO3HWKAeT B pesy/bTaTe Ha-
rPY3K1 MPSIMOrO KOPOTKOTO 3aMblkaHUs, NPUIOXEHHON Monepek Leny nocne umnegaHca, He npesbIaeT Ho-
MWHaNIbHOW MOLLHOCTW UMNeaaHca:

b) 3HaYeHne MOLLHOCTMN, paccesiHHOW B nmnegaHce, fO/MKHO 6bITb MeHee 15 Br.

Ecnu Bblleyka3aHHOE BblYMCNEHHOE 3HaYeHe pacCessHUA MOLLHOCTU MpeBbillaeT HOMUHasIbHOE 3Ha-
YeHne umnegaHca, UMnegaHc MOXeT MCMO/b30BaTbCsA, €C/iM MOLWHOCTL cocTaBnseT MeHee 15 BT u ecnu
MMneAaHc He pa3MblkaeTcs U He 3akopayvBaeT Npu BO3AENCTBMM HArpysku NpsMoOro KOPOTKOro 3amblKaHus,
NPUIOXEHHO nonepek Lenu nocse nmnegaxHca.

OrpaHunuvBaloLWmnii MnNegaHc AomkeH 6biTb CNOCO6EH PYHKLMOHMPOBATbL NPU OAMHOYHbIX Heucnpas-
HOCTSX B TOM C/lyyae, ec/n Lenb, OrpaHuyeHHas MMnefaHcoM, He ABNSETCS 3aKpbITON.

Hanuuve ogmHouHOro pesucropa NMbo OAMHOYHOTO LLUYHTUMPOBAHHOIO KOHAEHcaTopa, KoTopble cepTudm-
LmpoBaHbl cornacHo 11.12. paccmaTtpuBaeTcs Kak BbIMOIHEHWE TpeboBaHUs No orpaHnYMBatoLLLEMy UMMNEJaHCy.

11.3 3awuta oT BO3HMKHOBEHMWSA Noxapa

Tpeb6oBaHWsl Ha 3aWMTy OT BO3HVKHOBEHUA MoXapa BHYTpU cnefyolmx Luenei oTCyTCTBYIOT:
a) uenb knacca 2 (11.2.6.1);
b) Lenb orpaHnYyeHHoro HanpsxeHus/tToka (11.2.6.2);
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C) Uenb ¢ orpaHnyvsawmnm umnegarcom (11.2.6.5);

d) uenb orpaHnyeHHoi MouiHocTm (11.3.1).

[ns gaHHbIX Uenei aHaim3 KOMNOHEHTOB M PACCTOAHWI MeXAy KOMNOHeHTaMun v TpebosaHna 11.5 He
NpUMeHsIoTCSA.

TpebyeTcs NPOBOAWTL aHaNN3 3alMTbl OT BOSHUKHOBEHUSI NoXapa Mexay LensiMu orpaHnyeHHon MoLL-
HOCTW. UensamMu kKnacca 2. LensiMym OrpaHu4yeHHOro HanpshkeHus,'Toka. Lensamy ¢ orpaHnuynBarowmum nvnegaH-
COM W APYrUMK LensiMu.

B Tom cnyuyae, ecnu aHanus 3alliuTbl BKIOYaAET UCMbITAHME HA NOBPEXAeHNEe KOMMNOHEHTOB, BbIMOJIHe-
HVe Tpe6oBaHuii NpoBepsieTcsa cornacHo 12.3.2.

11.3.1 Lenu orpaHU4eHHON MOLLHOCTH

Lienb orpaHW4yeHHOW MOLLHOCTM — Liefb, NMTaeMas TakMMu UCTOYHUKaMK, Kak 6atapes unm obmoTka
TpaHcdhopmaTopa, rae noTeHuman pasoMKHYTOW Lenu He npesbiwaeT 30 B cpefHekBagpaTMyeckoro 3Have-
HUA HanpsXeHns n 42.4 B NUKOBOrO HanpsxeHus nam 60 B HanpskeHnss MoCTOAHHOrO TOKa, a 3Heprus BHyTpu
Lienun orpaHnyeHa cornacHo oHOMY U3 cneayloLLnx cnocobos:

- MaKkCUMasibHble BbIXOfHblE TOK U MOLIHOCTb BO BCEX C/ly4asx OrpaHnyeHbl A0 3HAYeHUs, He NpeBbl-
watowiero Tpe6oBaHunii cornacHo Tabnuue 47,

* MaKCUMaJsibHbll BbIXOAHOW TOK NPK N06bIX YCIOBUAX N MOLLHOCTb OFPaHNYMBAIOTCS C NOMOLLbIO UMne-
[aHca [0 3Ha4YeHui, He nNpeBbiwalrLwmnx TpebosBaHunii cornacHo Tabnuue 47,

- YCTPOIACTBO 3aLLWTLI OT TOKOB Neperpy3kn orpaHnunBaeT MakCMMasibHblil BbIXOAHOW TOK U MakcMMasb-
HYI0 BbIXOJHYIO MOLLHOCTb A0 3HAYeHWiA, HO NpeBbIWalLLMx TpeboBaHWil cornacHo Tabnuue 48;

* CTabunmsvpyowas ceTb orpaHnyMBaeT MakCMMasibHble BbIXOAHbIE TOK U MOLLHOCTb [0 3HAYEHWUi, He
npeBbIlaLWmnx Tpe6oBaHnii cornacHo Tabnmue 47 npu HopMasibHOM (PYHKLMOHUPOBAHWN UM NPW BO3HWKHO-
BEHVN OAUHOYHON HEMCNPaBHOCTU B CTAOUIM3MPYIOLLEl ceTu;

* CTabunmavpyowas ceTb orpaHnyMBaeT MakCMMasibHble BbIXOAHbIE TOK U MOLLHOCTb [0 3HAYEHWUi, He
npeBbIlWarLWwmx TpeboBaHuii cornacHo Tabauue 47 npu HopMasbHOM (DYHKLUOHUPOBAHUK, U YCTPOACTBO 3a-
LMTbI OT TOKOB Meperpyskn orpaHnynBaeT MakCMMasbHble BbIXOAHbIE TOK 1 MOLLHOCTb 0 3HAYEHWIA, He npe-
BblLIALLMX TPeboBaHWii cornacHo Tabnuue 48 npy BO3HWKHOBEHWN OAWHOYHON HEeMCrnpaBHOCTU B CTabunu-
3UpytoLeit ceTu.

B cnyyae ncnonb3oBaHWA YCTPONCTBA 3aLLMTbl OT TOKOB Neperpyskn aTo yCTPOWCTBO JO/MKHO NpeacTas-
NATb CO6OW NNaBKWili NpefoXpaHnTeNb AW HeperynvpyeMmoe ycTpolicTBO 6e3 aBToMaTUYeCKO yCTaHOBKM.

Ta6nuuya 47— MNpegenbHble 3HAYEHUS BbIXOAHOTO TOKA W BbIXOAHOW MOLLHOCTU /151 UCTOYHMKOB NUTaHNSI C COGCTBEH-
HbIM OrpaHuyYeHnem

BbIX0AHOE HanpshkeHue pasoMkHyToii uenn U. B

MaKCcVMaUTbHbI BbIXOAHOM MakcumasibHast BbIXoAHas
[eiicTByiolLee HanpsbkeHre HanpsbkeHue NocTosHHOro Tok. A MOLLHOCTb. B A
NepeMeHHOro Toka ToKa
520 S20 8,0 5-Y
20< Y530 20<Y 530 8.0 100
30<Y 560 1501 100

B cnyyae ¢ HecuHycounasibHbIM NepeMeHHbIM TOKOM U B C/lydae C NOCTOSAHHLIM TOKOM, Korga nynbcupy-
lowas coctasnsowas npesbiwaeT 10 %. NMKOBOE HanNpsHXXeHWe He J0/HKHO npesblwatb 42,4 B.

Ta6nuuya 48 — [llpeAenbHble 3HAYEHUS BbIXOAHOTO TOKA, BbIXOAHOW MOLHOCTW W HOMWHANbHbIE 3HAYEHUs Toka
YCTPOIACTB 3aluTbl OT TOKOB NEPErpy3ku A UCTOYHWKOB NUTaHUS C BHELWHUM OrpaHuyYeHnemM

BbIxofHOE HanpshkeHue pasomkHyToli uenn U. B

. MakcrmasibHast HomMyHasbHbIEe 3HAYEHIS]
[elicTaytoLLiee Harpsokerie xﬁ(’g“roaﬁ":’g:'”/_\ BbIXOZHAS! MOLLHOCTb. ToKa YCTPOICTBA 3aLyThI
HanpsbkeHre HOCTOSHHOrO TOKA A g B A OT TOKOB Nepcrpysxu. A
nepemMeHHoro Toka
520 520 1000y 250 55
20<Y 530 20< Y 560 1000y 250 5 100/yY
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HomuHanbHble 3HaYeHNA ToKa 3alMTHbIX YCTPOMCTB YCTAHOB/EHbI ANS MAaBKMX NpeaoxpaHutenei un
BbIK/IlOYaTe e, KoTopble NpepbIBalT TOK B TedeHne 120 ¢ npu 3HauyeHun Toka 210 % 3HauYeHusi, ykazaHHOro
B Tabnmue 48.

BbinonHeHne Tpe6oBaHWii 3TOro NyHKTa NpoBepPsSeTCS B COOTBETCTBUM ¢ 12.4.

11.4 TpeboBaHuA K 3a30pam U NYTAM YTeUKU

KOHCTpyKLUMA 3a30p0OB 1 NyTei yTeukn Ao/KHA COOTBETCTBOBATL TPE6OBaHMAM AaHHOro nogpasgena.

3HayeHnss yTeukn no NoBEPXHOCTW U30AALUN HanpasfeHbl B NMepBY0 oyepedb Ha npefoTBpalleHune
3arpsA3HeHns. 3HavyeHuss 3a30pOB Hanpas/ieHbl B MEPBYI0 oyepefb Ha npefoTspalleHne U36bITOYHOro Ha-
NPsKEHNA.

3a3opbl M NyTY yTeukn Mexay Lensamu Ao/HKHbI COOTBETCTBOBATb TPEOOBAHUSAM, CBA3AHHbLIM C Hanpsxe-
HUWEM Lenu, nMeloLLeli MakcumanbHoe paboyee HanpsXKeHve. 3TO BKIOYaeT (hyHKLMOHaNbHbIE 3a3eM/IeHNs
B Lenax, AUCTYNHbIX ANA onepartopa.

Lins 3a30poB U NyTe yTeukn, OTHOCALLMXCS K BHYTPEHHUM NPOC/IOikaM MHOFOC/OMHbIX MeYaTHbIX nnar,
TpeboBaHUA He yCTaHOB/EHI.

dakTnyeckne TpeboBaHNA K 3a3opam U NyTAM yTeUKU JOSDKHbI 3aBUCeTb OT: 1) pabounx HanpskeHui
NpoBepseMOii Lienn 1 2) oT CTENEHWN 3arpsA3HEHUS], YCTAHOB/IEHHOW U3rOTOBUTENEM.

3a30pbl ¥ MyTW yTeukn BHYTPW KOHKPETHOW Lenu, cnyxaline TONbKo Ana obecnedyeHns hyHKLMOHK-
poBaHVsa yCTpONCTBa U He NpefHasHayveHHble 415 BbINO/IHEHUS TPebOoBaHWA NO ranbBaHNYECKOl U30MALMN,
[OJDKHBI MMETb TakoW pa3Mep, KOTOpbI/i NO3BOMSET NPeAoTBPaTUTL BO3HWKHOBEHME MOXAPOONaCHbIX Henc-
npaBHoOCTEA.

Jonyctuma nuHeliHas WHTepnoNAaumMA 3HaYeHuid NyTn yTeuku. VIHTepnonauua 3HadeHuii 3asopa fo-
nyckaeTcs TOMbKO AN1S LEenV Wiy YacTu, KoTopas He MMeeT MPSAMOro COeAWHEHUS C BHELUHUM UCTOYHUKOM
nUTaHWsa, HO Nony4yaeT nMUTaHWe OT TpaHcdopmaTopa, npeobpa3oBaTens WM IKBMBASIEHTHOrO yCTpoicTea
nsonaumun. lonyckaeTcs UCnosib3oBaHMe UHTEPBa/IOB MEHbLUNX Pa3MepoB B COOTBETCTBUM C TpeboBaHAMM
IEC 61010-1 (nyHKT 6.7.3).

TpeboBaHuA K 3a3opam M NYTAM YyTeUku pacnpoCcTPaHATCSA Ha KOMMOHEHTbI, BCTPOEHHbIE B nevar-
Hble nnaTbl B TOM C/lyvyae, ecnvi COOTBETCTBYIOLWNA KOMMNOHEHT He cepTudunumpoBaH 415 akcnayaTauuu
npu TpebyemMbiX YPOBHSX HANPSHKEHUSI B COOTBETCTBUM CO CTAHAAPTOM Ha AaHHbl/i KOMMOHEHT. Mpumepa-
MU Takux KOMMNOHEHTOB ABMAIOTCA ONTOCOEANHUTENN, NNHEHbIE KOHAEeHCaTOpbl. TONbKO T€ KOMMNOHEHTbI,
KOTopble BaxHbl ANns 6e3onacHocT o6opyfoBaHMA BBMAY CBOEro (YHKUMOHANBLHOrO Ha3HayeHus nnbo
pacnonoxeHns, AO/HKHbI NoABepraTbCA NPOBEPKE Ha BbIMOSIHEHWE AaHHbIX TpeboBaHwuii. MpoBepka 4OX-
Ha NpoOBOANTLCA B COOTBETCTBUM C TpeboBaHusaMu Tabnuy 52—56 wnm TpeboBaHMAMM Ha UCMbITaHUA
corniacHo Tabnuue 60 nnn 61.

B cnyuae c yenamu, nmerowmmm CHBH/CH3H. 1 He3a3emMneHHbIMU JOCTYMNHLIMU YacTAMU K 3a30pam K
NyTAM YyTeUKU Mexay 3TUMKU 4acTAMWU M YacTAMU NOoJ ONacHbIM HanPsKeHHOM [0/KHbI NPUMeEHATLCSA Tpebo-
BaHWs MO 4BOIHON M30NsauUmn.

Bo Bcex cnyyanx Tpebyemble 3HaYEHNS AOKHBI ObITb JOCTUTHYTHI MW NPEBbILEHDI.

MpumevaHuna

1 BO3MOXHOCTW KOHTPO/IA MEXaHUYECKVX [JOMYCKOB B NMPOV3BOACTBEHHOM NPOMECCe OMnpeaesstoT rpaHuLbl, B KOTO-
PbIX HA NPaKTUKE 3a30pPbl W MyTV YTEUKW MOTYT MPUBSIMKATLCA K TEOPETUYECKUM MUHUMaUTbHBIM 3HAUEHVSIM, YCTaHOB/IEH-
HbIM B Tabnuuax 49—52. 54—56.

2 MpubrmxeHne K MAHVMaUTbHBIM 3HAYEHVSIM AONYCKaeTcs, ecniv 060pyaoBaHMe U3roTOB/IEHO Ha 3aBOfE B KOH-
TPOMMPYEMbIX YC/IOBUSAX M CTEMEHb €ro rOTOBHOCTY TaKoBa, YTO HET HEOOXOAMMOCTY Nepes BBOAOM ero B 3KCrlyaTaLio
BbINO/HATL JOMNOMHUTESbHbIE OrnepaLyin C60pKy, KpoMe NOAKIUYEHNA BHELLHNX NPOBOAHbBIX COEVHEHNA.

3 3ameHy KOMMOHEHTOB, BbIMNO/HAEMYHO 0ObIYHO B LiEXax 06C/y)XVBaHUA UK NPpY SKCryaTaummn (Hanpyumep, nnas-
KUX NpefoxpaH1Tenei), paccMaTprBatoT Kak YacTb KOHTPO/IMPYEMbIX YC/IOBUIA.

4 MakcvmasibHble 3a30pbl TPebytoTes Torga, kKorga obopyfoBaHMe MOHTUPYIOT U MOAKIHAOT Ha MecTe, no-
CKOJbKY [O/MKHbI ObITb YUTEHbI CNOCO6bLI MOHTaXA W MOAKIIOUYEHNS BHELLHWX MPOBOAHLIX COeAUHEHUN K BbiBOAAM
o6opyfoBaHus.

BbinonHeHne TpeboBaHWii HACTOALWEro nogpasaena npoeepseTCcsa B COOTBeTCTBUM ¢ 12.1.8.

11.4.1 3a30pbl, OTHOCALLMECA K KaTeropuun nepeHanpsxeHuns Il

11.4.1.1 3a3opbl 4N M30M8UMN YacTeil 060pyf0BaHNs, 3a UCK/IIOYEHVEM 3a30p0OB A1 M30/AUMU Bbl-
BOZOB /151 BHELUHWX NPOBOAHbIX COeANHEHW

3a30pbl, OTHOCSLLMECS K OCHOBHOI W [OMNOMHUTENbLHOM M30MSALMK, yka3aHbl B Tabnuue 49. a 3a3opbl,
OTHOCSALLMECS K [ABOWHON M YCUNEHHOW N30N5uMK, ykasaHbl B Tabnmue 50.
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Ta6nuua 49 — MuUHMManbHble BO3AYLUHbIE 3a30pbl AJ11 OCHOBHO'AONOMHUTENBHOW M30M5ILUKN, COOTBETCTBYOLME
yCcnoBusAM KaTeropuu nepeHanpsxxenus Il (3a ucknioyeHnem 3a3opoB A5 U30AALUN BbIBOAOB A/11 BHELIHUX NPOBOAHbIX
coeanHeHwuiA)

MUHVMasbHBIN 3a30p, MM
Pa6ouee HanpskeHe WV aeiicteytoLuee
HanpshxeHVie NepemMeHHOro Toka um CTeneHb 3arpsisHeHns
HanpshXeHVie NOCTOSIHHOTO ToKa. B

1 2 3
502' 0.04 0.21) 0.8
100 01 0.21) 0.8
150 0.5 0.5 0.8
300 15 1,5 15
600 3,0 3.0 3.0
1000 55 5.5 5.5

1B cnyyae Cc M30/IALUUOHHBIM MaTeprasioM NeyaTHol nnatbl NPUMEHSOTCA 3HAYEHUSI CTENEHMN 3arps3HeHus 1.
2) B cnyyae ¢ n3genuamu NnocToSHHOroO Toka paboyee HanpshkeHne coctasnset 60 B.

MpumevaHne — Tabnuua cornacHo IEC 60664-1.

Ta6nuya 50 — MuHMManbHble BO3AYLWHbIE 3a30pbl ANA ABOWHOI/YCUNEHHOW M30/1A94UN, COOTBETCTBYIOLIME YC/IO-
BUSIM KaTeropuu nepeHanpsikeHus Il (3a MCKMOYEHMEM 3a30POB ANA U30NALUN BbIBOAOB AN BHELWHUX NPOBOAHbLIX
coefiHEeHW)

MUHUMaIbHBI 3a30p, MM
Pa6ouee HanpsixeHne WV geiicTytolee
HanpshkeHne NepemMeHHOro Toka um CreneHb 3arpsizHeHus
HarnpskeHne NoCTOsIHHOTO Toka. B

1 2 3
50> 0.1 0,2 0.8
100 0.5 0,5 0.8
150 15 15 15
300 3.0 3.0 3.0
600 5.5 5.5 5.5
1000 n 1 n

B cniyyas ¢ n3genvsiMu NocTOsIHHOTO TOKa paboyee HanpshkeHue coctasnsieT 60 B.

MpumevyaHne — Tabnuya cornacHo IEC 60664-1.

3a30pbl JO/MKHLI NPOBEPATLCA NYTEM MEXAHMYECKOr0 U3MEPEHUs WM UCTbITAHUIA Ha 3M1eKTPUYeCKyto
MPOYHOCTb AN3NIEeKTPUKa B COOTBETCTBMM € 12.2.1 6e3 npeABapuTesibHON akknnmaTusauuu.

3a30pbl 40 CTEHOK MeTa/IINYECKMX KOPNycoB, KOTOPbIE MOTYT 6blTb UCKPUBIEHHBIMU, AO/MKHbI ObITb HE
MeHee 12 mm.

BbllenepeuncneHHble TpeboBaHNA K 3a30paM He MPUMEHSAIOTCA K NeYaTHbIM naaram, UMeoLwum 3aLuT-
HOe MoKpbITUE, KOTOPOe COOTBETCTBYET TpeboBaHnsaM 12.1.6 1 oxBaTbiBaeT BCE KOMMOHEHTbI.

BbllwenepeuncneHHble TpeboBaHNA K 3a30paM He NPUMEHAIOTCA B TEX Crlydasx, Korga 3HavyeHus nepe-
HanpsXXeHWs U3BECTHbI U KOHTponimpyeMbl. CM. 11.4.2 n Tabnuuy 52.

11.4.1.2 3a3opbl 418 M30M18LUMN BbIBOAOB 060PYA0BaHNS A1 BHELLHUX NPOBOAHbLIX COeANHEHNI

MuHUManbHbIe 3a30pbl B BbIBOAAX A/19 BHELUHWX NPOBOAHbLIX COeAMHEHMIA — OT BblBOZA A0 BbiBOAA U OT
BblBOJA [0 KOpnyca — A0/DKHbI COOTBETCTBOBATL TpeboBaHUAM Tabnunubl 51.
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Ta6numuya 51 — MuHMManbHbIe BO3AYLIHbIE 3a30Pbl B BbIBOAAX A1 BHELIHUX NPOBOAHbIX COeAUHEHUI

3a30pb! 47159 BbIBOAOB, MM
Pa6ouee HanpshkeHne U0, P! AT OB,

[AevcTBytoLee HanpshkeHve 3a30pbl O CTEHOK

HATEHME NOCTORHHO OB cryvai Moepersbie HOWMATLHbI | NETAN/EC KODYCOS
Toka. B NCKPUB/IEHHBIMA
0<wuoi 50 1.6 1.6 12
50 < Ug S 300 3.2 16 12
300 < Uc S 600 6.4 4.8 12

MpumeHsoTCSA K 060pYA0BAHMNIO, NMEIOLLEMY HOMUHASbHbIE 3HAYeHWA, He npeBblwawwme 15 A npn 51— 150 B.
10 A npu 151—300 B nnn 5 A npu 301—600 B.
£] MpuMeHsoTCA K 060pyA0BaHMNIO, KOTOPOE KOHTPONNPYET HECKOIbKO HArpy3oK nNpv YC/I0BKM, Y4TO 06Las Harpyska,
noAkIyYeHHas ogqHoBpeMeHHo, He npesbiwaeT 30 A npn 51— 150 B. 20 A npu 151—300 B wam 10 A npu 301—600 B.

11.4.2 3a3o0pbl 4158 MUKpPOCpebl, NPU KOTOPOI 3HAYEHUA HaNPS)KEHWA M3BECTHbl U KOHTPOU-
pyembl

B cnyuae, Korga nuKoBble HarpsXeHWs M3BECTHbl U KOHTPOJIMPYEMbl, MUHUMAasIbHbIE 3a30pbl, Y/A0B-
NeTBOPAIOLLME 3TUM NUKOBLIM HAMNPSHXXEHUAM, — 3TO 3a30pbl coracHo Tabnuue 52. MukKoBble HanpsXXeHus
paccmaTpuBalroTCs Kak M3BECTHbIe U KOHTPOJIMPYEMble, eCNIN KOHCTPYKLMA NPoAyKTa npegycmarpusaeT orpa-
HUYEeHNe HanpsKeHus 40 COOTBETCTBYIOLLErO 3HauYeHWs, yCTaHOB/IEHHOro B Tabnuue 52. 3170 MOXeT ObITb
NpoBepeHo NyTeM UCNbITAHUA UAN 4EMOHCTPALUUN KOHTPONSA HanpsKeHUs B Lienn npu NpoBefeHun ncnoita-
HWA 971eKTPUYECKOV NPOYHOCTN AN3MIEKTPUKA UMNYIbCHBIM HanpshkeHnem cornacHo Tabnuue 60.

Ta6nuuya 52— MuHMManbHble BO3AYLUHbIE 3a30Pbl 415 MUKPOCPeAbl, NPy KOTOPOW 3HAYEHUst HANPSHXKEHWIE N3BECTHbI
N KOHTPONVPYeMbl

MUHUMaTBHB bl, MM
MukoBoe HanpshkeHue, /1bHbIE 3a30pbl,

yuuTblBaroLlee ace

CreneHb 3arpsa3HeHnst
nepexoaHble npoueccobl n P

UMNynbChbl. B 1 2 3
330 0.01 0.20"> 0.80
500 0.04 0.201> 0.80
800 0.1 0.2 0.80
1500 0.5 0.5 0.80
2500 1.5 15 15
4000 3.0 3.0 3.0
6000 55 55 55
8000 8.0 8.0 8.0

0 B cnyyaB € neyatHbIMW naatamu 3a30pbl 418 YCNOBUIA CTENEHN 3arpsa3HeHns 2 MoryT coctasnATb 0.04 mm npu
NUKOBbLIX HanpsxeHuax kak 330 B. Tak n 500 B.

MpumevyaHne — Tabnuua cornacHo IEC 60664-1.

3a3opbl A0/MKHbI NPOBEPATLCA MYyTEM MEXaHUYecKOro U3MepeHus UAN UCMbITaHUi Ha 3/1eKTPUYECKYHO
MPOYHOCTb AN3INEKTPMKA B COOTBETCTBMM C 12.2.1 6e3 npeABapuTeNbHON akknumaTusaumu.

3a30pbl 0 CTEHOK MeTaIINYEeCKMX KOPNycoB, KOTOPble MOTYT 6blTb UCKPUBIEHHBIMU, AO/MKHbI ObITb HE
MeHee 12 mm.

11.4.3 TlyTW YyTOYKM AN OCHOBHOW M AONOMHUTENIbHOW M3015LUK

MyTb yTeukn He MOXeT ObiTb MeHblUE COOTBETCTBYIOLLEro 3a3opa. Takium 06pas3om, nosiyyaercs, 4YTo
caMblii KOPOTKMIA NyTb YTEUKM paBeH TpebyeMomy 3a30py. TeM He MeHee MexXAy MUHVMasIbHbIM BO3AYLUHbIM
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3a30pOM M MUHUMAJIbHO AOMYCTUMbIM MyTEM YTEeUYKM HUKAKOW MHOM hn3nyeckol CBA3W, KPOMeE Kak AaHHoe
orpaHuyeHune nu AsvHe, He CyLlecTByerT.

MyTn yTeukun, KOTOpble MeHbLUEe 3a30p0B, TPebyeMbix coriacHo Tabnuuam 49. 50 unm 52, MoryT ncnosb-
30BaTbCS TO/ILKO NPU YCIOBUAX CTENEHE 3arpsasHeHns 1u 2 B TOM criyyae, ec/iv BblAepXnBaemoe Hanpsxe-
HWe AnanekTpuka cornacHo taébnuuam 60 n 61, nogaBaemoe cornacHo 12.2.1, agekBaTHO Takke pasMmepam
3a30p0B.

3T0 MOXET MPOU30ITK, ecnn B Lienn NCnonb3yeTcs KoHurypaumsa of4HOPOAHOro Nonsi, kKoTopas N03Bo-
nseT AOCTUYb G6ONbLUEro MMMYNbCHOTO BbISEPXXMBAEMOr0 HaMpsHXXeHNA NpU TOM Xe 3a30pe, KOTOPbIA NCNosb-
3yeTcsl Npu KOHurypauum HeogHOPOAHOTO Noss.

MpuMeuyaHne — Cm. IEC 60664-1 OTHOCUTE/IbHO UHTEpPNpeTaLM OL4HOPOAHBIX U HEOLHOPOLHbIX NOMeil.

M3019UN0oHHbIE MaTepunasbl BblAeeHbl B YeTbipe rpynmnbl B 3aBUCUMOCTM OT CBOMX 3HAYEHWIl nokasa-
Tens crtoiikoctn K npo6oto (MCIM). MyTn yTeukn 3aBucaT oT MNMCI KOHKPEeTHOro Matepuana, yCTaHOB/IEHHOIO B
Tabnmue 53.

Ta6nunya 53— Knaccudukaums matepnanos B 3asucumoctu ot MCM

ncn pynna marepuana
100 5 MNCn <175 Wb
1755 NCN <400 llia

400 5 NCM <600 Il
600 sMcn 1

MpumeyvaHunsa
1 Mpynnbl M30NALUNOHHBIX MaTepuasnoB cooTBeTcTBYOT IEC 60664-1.
2 3HauYeHuss nHAekKca CToKOCTU K Npo6ot cooTBeTCcTBYOT IEC 60112,

11.4.3.1 MuHuManbHasa AsvHa nNyTu yTeykn (OCHOBHAs Y AONOJSTHUTE IbHASA U30N5LMS)

11.4.3.1.1 MuHumManbHas AgnnHa nyTu yTeukun Ans M3o0asumMmn YyacTteih o06opyfoBaHus, 3a UCKNIYeHneM
neyarHbIx nnar

AnvHa nyTy yTeukn fomkHa 6biTb HE MeHbLUe 3Ha4YeHWi, yKkasaHHbIX B Tabnuue 54. n He MeHblue CooT-

BETCTBYIOLLMX 3a30POB.

Tabnu ua 54 — MuHumanbHasa ANNHaA NyTN yTe4dkun ona nsonayun yacTein OﬁOpyAOBaHMH, 3a UCKMKHYEeHUeM nevyaTHbIX
nnarl>

CreneHs JnvHa nyTy yTeukn, Mm3'

Pabouyee HanpshkeHw .
aGodee Hanpsvkerne LD 3arpssHeHus 1

[elcTByioLLee HarpshkeHne CreneHb 3arpasHeHns 2 CreneHb 3aTpssHeHns 3
nepemMeHHOro Toka uim
Hanpﬂ)i(e;-l(;/:gjl nchT)OHHHoro Bce rpynmbi [pynna marepuanos [pynna marepuasnos
) mMareprianos .
1 n Hig b | Il llia, nib
OcHoBHas " 50 0.18 0.6 0.85 1.2 1.5 1,7 1.9
[OMNONHUTENb-
Has U3onALMS 100 0.25 0.71 1.0 14 1.8 2,0 2.2
125 0.28 0,75 1.05 15 1.9 21 2.4
160 0.32 0.8 11 1.6 2.0 2.2 2.5
250 0.56 1.25 1.8 2,5 3.2 3.6 4.0
320 0,75 1.6 2.2 3.2 4.0 45 5.0
630 1,8 3.2 4.5 6.3 8.0 9,0 10,0
1000 3.2 5.0 71 10.0 125 14.0 16.041
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OKOHYaHue Tabnunubl 54

' 1[lnMHa NyTn yTeukn, npuBefeHHas B faHHO Tabnuue, yCTaHOB/IeHa B pacyeTe Ha HanpshkeHne nepemeHHoro
WM NOCTOSIHHOTO TOKa, KOTOPbIA He COAEepPXUT NOBTOPSIOLWNXCA NUKOBbLIX HanpshkeHwit. B cnyvae mukpocpefbl B 06-
NacTu ANVHbI NYTU YTEYKU, NPpU KOTOPOI MOryT UMETb MeCTO MOBTOPSIOLWMECA NUKOBble HaNpPsXXEHWUs, NpUMeHsTCA
TpeboBaHus Tabnuubl 56.

21 [leiicTBYylOLLEE HANPSHXKEHNE CUHYCOMAANbHOU (hOPMbI.

3l lnvHa nyTn yTeykn (M 3a30pbl) Mexay Lenamu Ao/KHa MMeTb 3Ha4yeHWs, COOTBEeTCTBYlOLME Hanbonbluemy
paboyeMy HanpsXeHUo ¥ BblifepPXMBAEMOMY HaNPsHXKEHWNIO fN3NEKTpUKa.

4>Tonbko Ans martepuasnos rpynnbl 111a O6bIYHO HE pekoMeHAyeTca npumeHeHue matepuanos rpynnsl lllb npn
CTeneHn 3arpsA3HeHnsa 3 npu HanpsxeHuu cebilwe 630 B.

MpumevyaHne — Tabnuua cornacHo IEC 60664-1.

11.4.3.1.2 MuvHAManbHaa ANnHa NyTN YTeUYKN AN NevaTHbIX nnart
[nvHa nyTn yTeukn, oTHOCALAACS K OCHOBHOW ¥ AOMOIHUTE/IbHONM U30MALMM 30H NeyaTHbIX nnar ¢ 3a-
LWMTHBLIM MOKPbITUEM 1 6€3 3alUTHOrO MOKPLITUA, AO/KHA ObiTb HE MeHblue 3HauyeHWl, ykasaHHbIX B Tab-

nvue 53. 1 He MeHbLUe 3Ha4YeHWil COOTBETCTBYIOLLMX 3a30P0B.

Tab6nuua 55— MuUHUManbHas AnVHA NYTU YTEUYKU AN nevatHbix naaTll-e>n 91 (ocHOBHasA W [OMNONHWUTEIbHAA U30-
nayuns)

Pa6ouee HanpsbkeHvie LU 30HbI NEYATHOV MNaTbl 6e3 NOKPLITUS, MV

[ICTBYIOLLEE HAMpSIKEHIE 30HbI neyaTHon nnarbl

nepeM?_Irg:grooﬂ;ggar\omggl(;%ggmeme ¢ 3aww§;M$%ITmeM. CreneHb 3arpsasHeHus | 7 CreneHb 3arpsi3HeHns 2s*

50 0.025 0.025 0.04

100 01 0.1 0,16

125 0.16 0,16 0.25

160 0.25 0.25 0.4

250 0,56 0.56 1.0

320 0.75 0.75 16

630 1.8 1.8 3.2
1000 32 3.2 5.0

[NvHa nyTu yTeukn, npuBefeHHas B flaHHOl Tabnuue, ycTaHOB/IeHa B pacyeTe Ha HanpsXeHue nepemMeHHoro
MM NOCTOSAHHOTO TOKa, KOTOPbI He COAEepXMT MOBTOPSAIOLWMXCA MUKOBbLIX HanpskeHuii. B cnyyaB mukpocpefbl B
06/1acTV ANNHBI MYTU YTEUKU, NPWN KOTOPOI MOryT MMeTb MECTO NMOBTOPSAIOLMECA MUKOBbIE HAMPSHKEHUS, NPUMEHSIOT
TpeboBaHus Tabnuubl 56.

2) feiicTBytoLLee HaNPsiXeHWe CUHYCOMAANbHOW NN KOCUHYCOMAaNbHON (hopMbl.

3) 3awunTHOE NOKPbITUE AO/HKHO MPOYHO AEPXKATbCA Ha U30AALMOHHOM MaTepuane nnatbl A8 NpeAoTBpaLleHns
NPOHWUKHOBEHUA BNarn U 3arpsasHeHus, a Takxe Ans obecnevyeHns yCTOMUMBOCTU K MepeHanpsikeHUsiM, ykasaHHbIM
B 11.2.2.

413aWmMTHOE NOKPbLITUE NeYyaTHON naaTbl NPUMEHMMO K MaTepuanam BCex rpynmn u CTENEHsAM 3arpssHenmsa 1,2 n 3.

5>He TpebyeTca NPOBOAUTL UCMLITAHUA, €CNIN U3TOTOBUTENb NPeAoCTaBNAeT Aoka3aTebCTBa TOro, YTO 3allUTHOE
NoKpbITUEe cooTBeTCTBYyEeT TpeboBaHusaM 12.1.6. TpadapeT 415 HAHECEHUS NPUNOSA HE paccMaTpuBaeTcs Kak 3alunTHoe
NoKpbITUE B IOM C/lyyae, €C/iv OH He COOTBETCTBYeT TpeboBaHmaM 12.1.6.

WcnbiTyemas nnarta ¢ NokpbITMEM, HO 6€3 KOMMNOHEHTOB [O/KHA BblAepX1BaTb UCMNbITATe/IbHOE HanpsXeHne
AV3M1EKTPUYECKON NMPOYHOCTM N30NALMKN B cOOTBETCTBUM € 11.2.2.

A na matepuanos BCex rpynm.

9L Ana maTtepuanos rpynn |, I, LWa.

9>/InnHa nyTn yTeuku (M 3a30pbl) MexAy Lensamu LOo/hKHa UMeTb 3HauyeHus, COOTBETCTBYIOLWMe Hanbosnbwemy
paboyeMy HanpsXKEHWIO U BblJepPXUBAEMOMY HaNpPsHXKEHNIo AnanekTpuka.

MpumevaHne — Tabnuuya cornacHo IEC 60664-1.
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11.4.3.2 TpeboBaHWA K A/IMHE NYTN YTEUKW 4715 NOBTOPSAIOLLUMXCA NMUKOBbIX HANPsHKeHWi

11.4.3.2.1 O6wue nonoxeHus

FIBNeHne YacTUUHbIX paspsLoB NPOMCXOAMT Ha MOBEPXHOCTH, NogsepratoLeiica AantenbHoMy BO3geli-
CTBUIO B/TXHOCTW W NOBTOPSIOLMXCA NMUKOBLIX HANPSHXKEHWIA (MMNY/IbCOB). 3TV NOBTOPSAOLLMECA NNKOBbLIE Ha-
NPs>KEHUA BbICYLUMBAKOT HEOO/IbLUNE YYaCTKM MeXy NPOBOAHNKaMK, KOTOpbIe 3aTeM NpobuBatoTCcs, Nopoxaas
He6onbLKe 06nacTv NpoTekaHna 3apsaaos. B ntore Bo3HvKaeT o6beanHeHNe 3apAaf0B Mex gy NpoBOAHUKAMM
1 NpoucxoauT nNpo6oii nsonaumn. 3HavyeHus, ykasaHHbole B Tabnuue 56. o6ecneymBaloT npegoTBpaLleHne ya-
CTUYHBIX paspaAoB Npu CTEMNEHAX 3arpsA3HeHUs NOBEPXHOCTU ANaneKTpuka 1u 2.

11.4.3.2.2 Tpeb6oBaHua K AIHE NYTW yTEUKN A5 NOBTOPSAIOLMXCSA NUKOBbLIX HAMPSHKEHWUIA

Kpome Tpeb6oBaHwWii K 3a30pam W A/IMHE NYTW YTeukn, NPUBEAEHHbIX B MPeablayLwux nyHkTax, npu Ha-
IMYNN NOBTOPSIOLWMXCA NUKOBLIX HANPsHKEHWI Takke AO0/MKHbI ObiTb BbIMOMHEHbI TPE6OBaHUS K AIMHE MYTK
yTeuku, ykaszaHHble B Tabnuue 56.

Ta6nuya 56— MuHMManbHas ANWHA NYTW yTeUYKU, CBA3AHHAA C NOBTOPSAIOLWMMUCS NMUKOBLIMW HaMpPsHXEHUSMU, KOTO-
pasi BO3HMKAET Ha MeyaTtHbIX njaTtax 6e3 NoKpbITUA1* (ANns cTeneHeli 3arpsasHeHns 1 u 2)

MakcmmanibHoe NoBTOPSOLLEecs NKoBoe [nvHa nytn MakcrMasibHoe MOBTOPSIOLLIEECH MUKOBOE [nvHa nytn
HanpsxeHne2'- YTEVKA. WW HanpspkeHne2- 3 YTEMHU, MM

330 0.1 1150 1.6

400 0.2 1250 1.8

450 0.25 1650 3,0

600 0.4 1700 3.2

640 0.5 2200 5.0

800 0.75 2300 5.5

1140 15 2800 8.0

HacTtosiwasn Tabnuua He NPUMEHSIeTCs K MMKOBbIM 3HAYEHNAM HanpshkeHWs UCTOYHMKA NUTaHus obopyfoBaHus
c yactoToii 50/60 lu. Mpu aTom gaHHas Tabnuua NpUMEHVMMa K MUKOBbIM HaNpPsHKeHUsSM Manoil ANNTeNbHOCTH,
HaN0XEHHbIM Ha 4acTOTy UCTOYHMKA NuTaHma 5060 Iy,
21 3HayeHns NOBTOPSAIOLMUXCS MUKOBbIX HANPSXKEHN OCHOBAaHbI HA CTATUCTUYECKNX OLLeHKaX AaHHbIX M0 YaCTUYHbIM
paspsgam.
3l Hannuve NOBTOPSIOLWMXCA NMUKOBbIX HANPSXKEHW MOXET ObiTb BbIABIEHO NyTEM NPOBEAEHNA aHanmsa uenv.

11.4.4 AnvHa NyTn yTe4Ykn gNna ABONHOW/YCUIEHHOW n3onauum

OnvHa nyTy yTeukn AN yCUNEHHOW M30M1AUMU AOMKHA ObiTh BABOE 60JblUe 3HAYEHMS [A/1 OCHOBHOWA
n3onauun.

11.4.5 AnvHa NyTV yTe4Ykn A5 U30NALUN BbIBOAOB A5 BHELWHWX NPOBOAHbBIX COEAUHEHWNI

[nvHa nyTy yTeukn n3onsauum Ans BbIBOAOB A1 BHELIHUX MPOBOAHbLIX COEAMHEHWI [0/IKHA COOTBET-
cTBOBaTh Tabnuue 54. HO He Jo/MKHA ObITb MEHbLLE 3HAYEHNS 3a30pa, YCTaHOB/IEHHOro B Tabnuue 51.

11.5 TpeboBaHMsA MO BO3ropaeMoCTU HEMeTaN/IM4eckux MaTepuanos

MyHKT 11.5 He pacnpocTpaHAeTcs Ha cneyloLime Lenu:

a) uenb knacca Il (11.2.6.1);

b) Uenb orpaHNYeHHOro HanpsxeHns/Toka (11.2.6.2);

C) Uenb ¢ orpaHnymsalownm nMmnegadcom (11.2.6.5);

d) uenb orpaHuyeHHon molHocTy (11.3.1).

11.5.1 HemeTannuuyeckuin matepuan kopnyca

HemeTannuuecknii maTepuan koprnyca, KOTOPbI/i SBASETCA YacTbio 065A3aTefIbHOr0 Kopnyca, fO/KeH
MI0X0 NOAAAaBaTbCA FOPEHUIO WU MPENATCTBOBATL PACMPOCTPAHEHUIO MIaMeHu U LO/KeH YA0B/eTBOpATb
HOMWHa/bHLIM 3HAYEHNSIM B OTHOLLEHUWN pacnpocTpaHeHus naamenu V-0. V-1 n V-2.

HoMVHa/IbHble 3HAYEeHUS B OTHOLLEHUW pacnpocTpaHeHus nnameHu yctaHosneHsl B IEC 60695-11-10.

HemeTannuuyeckne matepuanbl kKopnyca, UCNo/b3yeMble 4717 4eKOPaTUBHbIX Leneli (Hanpumep, aTukeT-
Kn) nam nmerwme yHKUMOHa/IbHOe nNpefHasHaveHve (Hanpumep, NpokKnagkv, NOKPbITUSA Ha KnasBuaTtype) u
He SIBNAIOLLMECS OCHOBHOW YacTbio Kopryca, He TpebytoT cneunanbHbiX 406aBOK A1 YMeHbLIEHUST BO3ropae-
MOCTU ¥ HE UMEIOT HOMUHASIbHBIX 3HAYEHWI B OTHOLLEHUW PacnpoCTPaHEHUS NNaMeHN.
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11.5.2 HemeTannuyecknii matepuan, cnyxawuin gns nogLepxkm TOKOBeAYLW X YacTel

HemeTannuueckne matepuanbl, Cayxatme AN NoAAePXKA TOKoeedyLnx YacTel (Takue kak neyaTHble
nnaTtbl, KaTyLWKn TpaHcopmaTopos, 060/104ka 6aTtapeun 1 T. [.), BKYas U30NALNOHHbIE 6apbepbl, J0KHbI
MMeTb NOAXOASLLME CBOCTBA, NPENSTCTBYOLWME BO3HUKHOBEHWIO NOXapa v MakcMMasibHO OrpaHuymBalto-
Lme pacrnpocTpaHeHue naameHn. 3TV CBOMCTBa BKIOYAIOT, HANpUMep, HOMUHaIbHOe 3HaYeHne B OTHOLLe-
HWUW pacnpocTpaHeHns nnamenn V-0, V-1 nnu V-2: NpoxoxaeHne UcnblTaHus ¢ packasieHHon NpoBO/IOKON npu
750 ‘'C ¢ gnntenbHoCTbio npumeHeHus 30 C 1 BpeMeHeM ralleHus, KoTopoe pasHo uan MmeHblle 30 ¢ cornac-
Ho IEC 60695-2-11: uHAeKkc CTOWKOCTM K Npo60to paBeH unun 6onblue 175.

MpoBeAeHne ucnbiTaHMa He TpebyeTcs, ecnn N3roToBUTENb NPefoCTaBseT Jokas3aTeNbCTBa Toro, 4To
mMatepuasibl COOTBETCTBYIOT NMEPEUYNCNIEHHBbIM U 3KBUBAJIEHTHLIM UM TpeboBaHuaM. Ha HemeTannunueckme
maTtepuasibl, UICNOMb3yeMble B KOMMNOHEHTax (Hanpumep, B TpaH3ncTopax, UHTerpasibHbIX CXeMax 1 KOHAeHca-
Topax), TpeboBaHUs 3TOro NyHKTa He pacnpoCcTPaHsATCA.

11.5.3 HemeTannuyeckue yactu

HemeTannmueckne yacTn AO/MKHbI COOTBETCTBOBATL TPEHOBAHMAM NO BOCN/1ameHsemMocTn knacca V-2
nnu eue 6onee BbiIcOkMM TpeboBaHmaM IEC 60695-11-10 nam skBUBaNEHTHOrO cTaHaapTa.

11.5.4 lekopaTuUBHble MaTepuanbl U matepuasbl 418 MapKUpoOBKK

[ns pexopaTuBHbIX MaTepuanos (HeMeTan/imyeckme Mmatepuasnbl) 1 MaTepuanoB A1 MapKMpOBKM CO-
oTBeTCTBUE TpeboBaHnsM 11.5 Heoba3aTesbHO.

11.5.5 BHyTpeHHMe npoBofa WU COeANHUTeNbHble Kabenu

M30nupoBaHHbIii NMpPoBOA, MCMOMb3yeMblli B Lensax 6e3 HeorpaHW4yeHWs MOLLHOCTW, AOSIKEH COOoT-
BETCTBOBAaTb Tpe6GoBaHMAM MO BOCMiameHseMocTn knacca V-1 unu ewe 6onee BbICOKMM TpeboBaHUAM
IEC 60695-11-10 nnun akBMBa/IEHTHOrO cTaHgapTa.

[.ns NnpoBOAOB B LeNAX OrpaHNYeHHOM MOLLHOCTN HUKaKnx TpeboBaHuii B OTHOLLEHWN pacnpocTpaHeHus
nsiaMeHN He YCTaHOB/IEHO.

11.6 TlpepenbHble 3Ha4YeHUA Temnepatypbl

YcTaHoBEHb! criefyolme npefesbHble 3HaYeHUs TeMnepartypbl:

- NpefesibHble 3HAYEHUsI TeMMepaTypbl KOMMOHEHTOB (3a UCK/TOUYEHWEM KOMMOHEHTOB cornacHo 11.12):
yacTv ¥ MaTepuasibl KOMMOHEHTOB, VMEKLLME CBOCTBA WM XapakTEPUCTUKM, KOTOpble B COOTBETCTBUU C
Tpe6GoBaHMSIMU 6E30MACHOCTY HACTOSILLENO CTaHAAPTA HEO6XOAMMbI AN1S1 UX MPUMEHEHWSI, HE LOKHbI UCMOSIb-
30BaThCs B TEMMEPATYPHbIX YC/I0BUSX, KOTOPbIE NPEBLILIAIT HOMUHA/LHLIV TEMNepaTypHbIA AuanasoH wim
HOMUWHAJIbLHOE 3HAYeHNe TemrnepaTypsbl:

* KOHTaKTVMpYyeMble YacTu: YacTu COrnlacHo Tabnuue 46. KOTOpble UMET BbICOKYH BEPOSTHOCTb KOHTaK-
Ta C ONepaTopoM BO BPEMsi HOPMaslbHOW 3KCnyaTauum Uinm ¢ 06CMYyXMBAIOWMM NEePCOHANIOM, He JO/MKHbI
npeBbIWaTh NpejesibHble 3HAUEHUs1 TemMnepaTypbl corfiacHo Tabnuue 57.

Bo Bpems TeMMNepaTypHOro MUCMbITaHWUsi HEOGXOAMMO CeAnTb 3a TeMNepaTypoil B BbIBOJAX A/151 BHELU-
HUX NPOBOAHbIX COEMHEHN. DTN AaHHbIE BMECTE C HOMUHASLHOW TemnepaTypoii okpyxatoleii cpeabl 060-
PYLOBaHWsSt [O/KHbI UCMOMb30BATLCS /11 ONpefeNieHus HOMUHAIbHOM TemnepaTypbl U30AAUUM BHELLIHNX
NPOBOAHbIX COEAUHEHNIA.

Ta6nuuya 57— MNpegenbHblie 3Ha4YeHUs TemnepaTypsbl

ABCOMIOTHbIE blaKCUMATbMbIE [nvTensHocTb Mcrannumue Hemetannunueckve Mpuveps!
Temnepartypb! KOHTaKTa ocve yacTu yactu

O6opyaoBaHue, nepeHocMMoe one- MOoCTOSIHHbIN 55 «C 70 «C PyuHble TepMuUHasibl
paTopoM BPYYHYIO
YacTun, koTopble 06bIYHO KOHTaKTu- MrHOBEHHbIV 70 “C 85 =C HaXVMHble KHOMKK,
pyloT c onepaTopoM BO Bpemsi pa- pa3MelleHHble Ha
60Tbl Kopnyce
Yactu, fOCTynHble BO BpemMsa 06cny- MrHOBEHHBI 70 °C 85 *C KnaBulHble nepe-
XMBaHWSA. KOTOPblE 06bIYHO KOHTaKTU- knovatenu B MK
pylOT C onepaTopom BO BpeMsi paboTbl
YacTu, LOCTYMNHbIE BO BPEMSI 06CYXU- MrHOBEHHbIV 100 «cl) 100 °c’) Pagunatopsl

BaHWsl. KOTOPbIE 06bT+0 HE KOHTaKTU-
pyIOT C OnepaTopoM Bo BpeMsi paGoTsl

11 Mpegynpexaatowias MapkupoBka Heo6xoAnMa B TOM c/lyyae, ecnv TemnepaTypa npesbilaeT ykasaHHbIl ypo-
BeHb. CM. pasgen 14.
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11.7 Kopnycbl

Kopnycbl Ao/mkHbI 06ecneumBaTthb 3alMTy OT HANPSHKEHNS NOABWKHbLIX YACTeN 1 OT ONacHOCTU KOHTakTa
C TOKOMPOBOAALLNMN YACTAMM.

Kopnycbkl 060pyaoBaHns O/MKHbI COOTBETCTBOBATL TpeboBaHusam 11.7.1 wnm 11.7.2.

11.7.1 OTkpbITOE 060pPYAOBaHNE

MokpbITME OTKPLITOro 060pyfOBaHNS He paccMaTpuBaeTCs Kak Kopmyc. B MHCTpyKUMsX n3rotoButens
no ycTaHOBKe A0/KeH GbiTb onpeAesnieH cnocob ycTaHOBKM OTKPbITOr0 060pyA0BaHnsA, NO3BOMAOLWMIA obec-
neunTb BbINOSIHEHWE TpeboBaHWi K KOPMNYCy, yCTAHOB/IEHHbIX B HACTOSLEM CTaHapTe.

11.7.2 3akpblToe o6opynoBaHue

3akpbiToe 060pya0BaHMe AO/MKHO Kak MMHMMYM COOTBETCTBOBaTb TpeboBaHusam IP20. 3Ta 3awuta Tak-
Xe Ao/HkHa 6bITb 06ecneyeHa Npu BCeX YCI0BUAX aKCnyaTaumn 060pyA0BaHNA onepaTtopom.

11.7.2.1 PYKOATKN U KHOMKK

TokonpoBogsLmMe KnaBuaTypbl, PYKOSITKW U KHOMKW, pasMeLleHHble Ha BHELUHEeW vacTu kopnyca, He
[OJIKHbI KOHTaKTMPOBAaTh C YacTAMU, HaxXoAAWMUMUCA NOJ ONACHbLIM HanpsKeHnem. ECim pykosaTKu U KHOMKK,
Kak npasuio, NMOCTOSAHHO HaXOAATCA B KOHTAKTe C OnepaTopoM WX BK/IOHAKOTCA B MpOLecce 3Kcnyarauumm,
npefycMoTpeHHas M30nsumsa fo/mkHa ObiTb Takol, YTO6bl 3TU YACTU He OKasbiBa/INCh MO HanpskKeHnem B
cnyyas npo6os.

11.7.2.2 MexaHu4yeckas Npo4yHOCTb

Kopnyc fo/mkeH umMeTb MexaHU4eckyt NpoYHOCTb, 06ecneynBatoLLyto CTOWKOCTb K Pe3kuM nepemelwe-
HUAM B yCNoBusIX akcnnyatauuu. 3awura, obecneyvBaemas koprnycamu, Ao/mkHa OblTb NpoBepeHa nocne
NCnbiTaHWA Ha yaap cornacHo 12.1.1 v ucnbiTaHMa Ha MexaHUYecKyt NPOYHOCTb corniacHo 12.1.7.

11.8 Tpe6oBaHMA K KOHCTPYKL UM BbIBOAOB 418 BHELWHUX NPOBOAHbLIX COEAUHEHWN, KOTOpbIE
AOCTYMHBI AN1A onepaTopa ¥ UMEKT ONacHoe HanpsxeHue

BbiBOAbI AO/MKHBI GbITb YCTPOEHbI TakMM 06pa3oM, YTo6bl NOC/e NOAKNOYEHUSA NPOBOAOB B COOTBET-
CTBUM C UHCTPYKLMAMU U3rOTOBUTENS BbINOHANCL TPe6OBaHUS, CBA3aHHbIe C 3a30pamu U NyTAMU YTeuku.
MpoBepka [0/MKHa NPOBOANTLCA B COOTBETCTBUM € 12.1.9.

NMpuMmeyaHue — B COOTBETCTBUM C UHCTPYKLMSIMU NO MOHTaXy Hasvuyme CBOGOAHO BUCSLLUX XU NPOBOLOB
He pekoMeHAayeTCs.

Bce yacTu BbIBOLOB, KOTOPble 06ECMeYnBatoT 3/1IEKTPUYECKUNI KOHTAKT U HECYT TOK, [O/DKHbI ObITb Bbl-
NOJIHEeHbI N3 MeTasina COOTBETCTBYIOLLE MexaHN4YecKon NPoYHOCTU. MpoBepka A0/MKHA NPOBOAUTLCA B COOT-
BeTcTBUK C IEC 60947-7-1 nnun Apyrummn cooTeBeTCTBYOWMUMM cTaHdapTammn 1EC.

BbIBOABI [O/MKHBI GbITb YCTPOEHbI TakuM 06pa3oM, 4YTo6bl MPOBOAA MOXHO 6bl/I0 MOACOEAUHATL C MO-
MOLLIbIO BUHTOB, MPYXWH AW OPYTUMU aHa/IoTMyHbIMK cnocobamu, TakuMK Kak HakpyTka nMpoBOAOB, bbicTpoe
OTCOEAMHEHWE KNEMMbI, MPUKPENSIEHNE 3aXMMaMK, YTOObI rapaHTMpoBaTb NoAAepXaHue HeobxoaNMoro fas-
NIeHNs1 KOHTAKTOB Npu NI06LIX YCNOBUAX B Npegenax paboyero guanasoHa.

BbIBOABI HE AO/KHBI AOMYCKaTb CMeLLeHe NPOBOAHUKOB /IGO0 He AO/HKHbI CMeLaTbCa camu, YToObI
UCKMIOUNTb HEraTMBHOE BNUSIHWE Ha paboTy o6opynoBaHus, a pasMepbl 3a30pOB U MYTU YTEUKU He AO/DKHbI
YMeHbLUATbCA HXe TpebyeMbix 3HaYeHI.

MexaHuyeckas KOHCTPYKUUSI MHTepdheiicoB Ao/MKHA UCKIOYaTb M3rnbaHne Kaxgaoro oTAesIbHOro npo-
BOAA C pajMycoM KpWBU3HbI MEHee LecTn AvamMeTpoB MPOoBOAA, MpUYem pasmep gvameTpa onpegensercs
nocre yganeHusa obumnx anemeHToB (6poHs kabens, 060104K1, HANONHUTENN).

3a30pbl MeXAY COeMHUTENbHLIMU 1 3a3eMNALWUMI BbiBOJamMu npusegeHsl B 11.4.1.2.

11.9 Tpeb6oBaHMA K 3aWMTHOMY 3a3eM/IEHNIO

TpeboBaHUA, YKa3aHHble HUXe, He NPUMEHSIOT K LensM ¢ 6e30nacHbIM CBEPXHU3KUM HanpsXeHuew, B
KOTOPbIX 3aLLUTHOE 3a3emsieHne He TpebyeTcs.

11.9.1 TpeboBaHVS K 3alMTHOMY 3a3€MJ/IEHNIO0 3aKPbITOro 060pyA0BaHNSA

JocTynHble yacTv o6opyfoBaHus knacca | (Hanpymep, LWwaccu, CTOMKN 1 cTaunoHapHble MeTanimyeckue
4yacTy KOpMNycoB), 3a UCKIOYEHNEM YacTell, KOTopble He NPeACTaBASAIT ONACHOCTU, [O/MKHBI ObiTh 31EKTpUYe-
CKM COefIHEeHbl MexXay Co60li 1 ¢ KNeMMOW 3alMTHOrO 3a3eM/IeHNsA AN1A NOAKMIOYEHNUA K BHELLIHEMY 3alyuT-
HOMY npoBoAy. OTO TpeboBaHMe MOXET ObITb BbINOHEHO C NMOMOLLBI0 YacTell KOHCTPYKLMU 060pyA0BaHus,
obecneymBaroLWmnX NOAXOAALLYIO 3/1EKTPONPOBOAHOCTL, U [LO/HKHO NPUMEHATHCA HE3aBUCUMO OT TOTO, UCMOSb-
3yeTcs M 060pyoBaHNeE Kak caMoCTOsATe/IlbHOE YCTPOCTBO MM Kak cocTaBHas YacTb CO0PKM.
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B WwHypax unu kabensix, KOTopble 06ecneymBaldT 3NEKTPONUTAHWEM MEPEHOCHbIE NepudepuiiHbie
yCTpoiicTBa Knacca l. 4o/XeH 6bITb NPeyCMOTPEH 3alLMTHbI NPOBOJ, 3a3eM/EHNS.

M30MaumMs NpoBofa 3alUTHOTO 3a3eMsieHUs (ECnM TakoBas NpPefyCMOTPeHa) AO/IKHA GbiTb 3€/1eHOT0
LiBeTa C XEeNTOWN NOMOCoi.

MpumevaHne — B CeBepHon AmepuKe Takke fONyckaeTcs UCMNo/ib30BaHWe 3e/1eHOro useta.

[ocTynHble M30/IMpoBaHHblE TOKOMPOBOASALLME YACTU pacCMaTpuMBatOTCA Kak YacTu, He npeAcTaBsto-
e onacHoCTM, eCn OHW pacnosioXeHbl TakuM 06pasoM, YTO MCKIYAeTCs BO3MOXHOCTb MX KOHTakTa C
yacTaAMM 060pyA0oBaHUA MOA HanpsHKEHWEM, a TakkKe eC/liM OHW BblAEPXUBAOT NP UCMbITAHUAX Ha AU3NekK-
TPUYECKY0 MPOYHOCTb HanpshkeHne cornacHo Tabnuue 61 ana ycuneHHow n3onsyumn, KOTopoe cCOOTBETCTBYET
MaKCUMaslbHOMY HOMUHa/IbHOMY paboyemy HanpshKeHuo 610kKa.

O6opynoBaHue knacca Il MoOXeT MMeTb BHYTPEHHUIA NpoBoA4 paboyero 3a3eMeHs, HO He AO/HKHO UMETb
KNeMMy 3alMTHOro 3a3eM/IEHUs UM NPOBOJ 3aLLMTHOrO 3a3eM/ieHNs B kabesie nuTaHWsA 060pyLoBaHUSA.

Ecnn B cucteme MK npegycMoTpeHa knemma 3alMTHOro 3asemseHuns (obopygoBaHue knacca l), 4omk-
Hbl NPUMEHATLCA Takke cneaylllne TpeboBaHna B AOMOSHEHME K NpeablayLiM 06LWMM TeXxHu4Yeckum Tpebo-
BaHUAM K NOAK/TIOYEHUIO:

* K/leMMa 3alMTHOTO 3a3eMeHuns fomkHa 6biTb BCerga foCTynHa v pasMelieHa Takum o6pasom, YTo-
6bl coefiMHeHne 060pyA0BaHNS C NPOBOAOM 3aLLUTHOTO 3a3eM/1IeHNSI COXPAaHANOCh U B C/lyvyae CHATUSA KPbILU-
K/ WM 0TCoeAuHeHNs NGO CbeMHOW YacTu;

* B M3Oenusax, KoTopble npefHasHauyeHbl ANs1 MOAKTIYEHUST LHYPOM (Hanpumep, nepudepuiiHbie
YyCTpPOICTBa), fO/MKHA OblTb NPeAyCMOTPEHa KNemMma 3alUTHOrO 3a3eM/IeHNs, BCTPOEHHAs B LUTENCE/IbHbIN
pasbeM WUau po3eTky (eC/IM KOMMIEKT LUHYPOB CMEHHbIN);

* KNeMMa 3alMTHOro 3a3eMsfieHus A0/KHa ObiTb Pe3b60BOro, LUTLIPEBOr0 WAW NPWXKUMHONO Tuna u
[OMKHa ObITb M3rOTOB/IEHA U3 NOAXOASLLEIN0 KOPPO3MOHHO-CTOMKOro Matepmana:

- 3aXWMHble cpeacTtBa KnemMm 3alUTHOro 3asemM/sieHnA A0J/DKHbI ObITb 3aKpen/sieHbl COOTBETCTBYHOLUM
06pa3om BO u3bexaHue cryyaiiHoro ocnabneHusi. OcnabneHme 3aXMMHbIX CPEACTB HE AO/HKHO ObITb BO3-
MOXHO 6€3 NOMOLLN MHCTPYMEHTA:

- K/IeMMb! 3alWWUTHOrO 3a3eM/IeHNa U 3a3eMIAoLWMne KOHTakTbl He AO/MKHbI OblTb HANPAMYO MOAKH0-
YeHbl K HeliTpanbHOMY BbiBoAy B cucTeme K. 3TO He uckIoUYaeT BO3MOXHOCTY MOAK/IIOYEHNSA YCTPOCTB C
COOTBETCTBYIOLUMU HOMUHANBHBLIMW XapakTepucTukamm (Takmx Kak KOHAEeHCaTopbl WU orpaHnynTenu nepe-
HanpshXeHWs1) Mexay K1eMMON 3alMTHOro 3a3eM/IEHUSI U HETpasbio;

- KNemMMa 3alMTHOro 3a3eM/IeHus 1 Apyroe 3almTHoe 060pyoBaHne, Haxodsleecss BHYTPU KOHAUry-
pauuu MK. fo/mKHbI COOTBETCTBOBATL TpeboBaHuaM 12.2.2;

- KNeMMa 3alMTHOro 3a3eM/IEHUS He A0/DKHA BbINOSHATL ApYyrue dyHKL MK,

11.9.2 TpeboBaHuS K 3al}UTHOMY 3a3€MJ/IEHNI0 OTKPbLITOr0O 060pyA0BaHMNS

OTKpbITOE 060pyAOBaHNe [O/MKHO COOTBETCTBOBAaTL TpeboBaHusam 11.9.1, 3a UCKIOYEHMEM TOrO, YTO
NoAKIYEHNe K BHELWHEMY 3alUMTHOMY NPOBOAY MOXET O6biTb 3aMEHeHO Ha cpeAcTBa AN NpUcoeAnHeHus
HenocpesCcTBEHHO K KOpNycy 060pyoBaHus.

11.10 lMpoBoAHble COeAUHEHUSA

Cnegywouine TpeboBaHUSA AO/KHbI MPUMEHATLCA K MPOBOAHBIM COEIMHEHUAM, NOCTaBAAEMbIM U3rOTO-
BUTENEM ANS BHYTPEHHUX W/WAN BHELLUHUX NOAKoUYeHn cuctemsl MK.

11.10.1 BHYTpeHHUe NPOBOAHbLIE COeAUHEHUSNA

WN3onauusa, ecnm oHa npeAycMOTpeHa, Ha BCeX BHYTPEHHUX MPOBOAHbLIX COeAVHEHUAX 060pynoBaHUs
[O/MmKHa ObITb paccunTaHa Ha HanpskeHvue u TemnepaTypy pexuma akcniayatauuv o60pyfoBaHus.

Bce mecTa cpalymsaHus 1 coeMHeHnss NPoBOAOB AO/HKHbI UMETb HAZeXHYI0 MeXaHUYecKyto NPOYHOCTL
N AO/KHBI 06ecneynBaTb 3/1€KTPONPOBOANMOCTb.

BHyTpeHHMe npoBOAHble COEAMHEHWNS U CBSA3aHHblE C HUMU 3/IeKTPUYECcKne KOHTaKTbl AO0/KHbI ObiTb
TakK MPOI0XKeHb! N 3aLlULLLEHbI, YTOObI NCKNIOYANNCH Kakne-Nnbo MexaHnyeckme Harpysku uav nospexgeHus.
BHYTpeHHWe NpoBOfHble COeAVMHEHNS, KOTOpble NOABEPXKEHbI U3rMby B NpoLecce UCNOb30BaHUSA UIN Tex-
HMYECKOro 06CYXMBAHUS 1 KOTOPble COCTOSAT U3 O4HOXWU/IbHOTO MPOBOAA WM MUMEIT U30MALMI0 TONLWMHON
MeHee 0,8 MM, JO/XHbI NPOBEPATHLCA Ha Le/IOCTHOCTL Mocne nsrnba cornacHo 12.1.4.

MPOYHOCTb 3NIEKTPUYECKUX COeAMHEHW Ao/mkHa OblTb obecneveHa NyTem NpuiamBaHUs, CBapKu,
OMNpPecCcoBKN B0 KakMM-NNB0 MHbIM HaAEXHbIM COCO6OM.

B nasHbIX coeMHEHUSX, KOTOpble NoABEpratoTca MexaHMyeckoMy HanpsXeHuto, fomkHa 6bITb obecne-
yeHa MexaHu4yeckas 3aliuTta, HesaBucumas OT npunos. Takme cCoeAUHEHUs He LO/IKHbI MCMOoMb30BaTbCa A4/
Apyrux uenei, HanpumMep ANS KpenaeHns Yyactei KOHCTPYKLMUN.
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BVHTOBbIE COEAUHEHUS AO/KHbI ObIThb 3aLLMLLEHbl HA ClyYail pa3banTbiBaHus.

OT10 TpeboBaHue He pacnpocTpaHseTcsa Ha uenu ¢ CHBH/CH3H.

11.10.2 NMpoBofa AN MeXcoeanHeHni

[LaHHbI NYHKT pacnpocTpaHsieTcs TO/bKO Ha cucTemy MK 1 Ha noctasnsieMble U3roToBUTENEM kabenu
C COeAMHUTENSIMU W He pacnpocTpaHaeTcsa Ha BCIO CUCTEMY ynpaBfeHns Npon3BOACTBOM, B COCTaBe KOTOPOW
ncnosb3yetca cuctema K.

Kabenu v WwWHypbl, NpefycMOTPEHHbIE A1 COeAnHEHNs 060pyA0BaHuUsA, A0/KHbI OTBeYaTb Tpebosa-
HMam 11.10.1.

KabenbHble y3/bl 1 MbKMe LHYPbI, NPeAyCMOTPeHHbIe 418 COeANHEHNI Mexay YacTamu obopynosa-
HUS nin Mexay 6nokamu cuctemsl MK, 4OMKHbI 6bITb NPUEMNIEMbI C TOYKM 3PEHUSA paboyero HanpsXxKeHus u
|«Mn«patypbl, a Tawku JOoMKHbI UMETb OUUTBETCTBYIOLLYIO 3alUTY OT HATSAXEHUSA, 3a UCK/TIOYEHNEM ClyYaes,
KOrfa Mcnosib3ytoTCs Lieny orpaHNyeHHOR MOLLHOCTH.

HapyLlueHve KoHTakTa Mexay BWIKON 1 pO3eTKOW, BKIHOYEHME MHOTOWWTLIPLKOBOM BU/KM B PO3ETKY, He
COOTBETCTBYIOLLYIO €, a TaKkKe BK/TIOYEHWE W BbIK/TIOUYEHNE BUIOK U3 PO3ETOK, KOTOPbIE ABNSIOTCSA AOCTYMHbI-
MU [N oneparopa, He AO0/DKHbI MPUBOAUTL K MEXAaHUYECKUM MOBPEXAEHUAM U PUCKY BO3ropaHus B cUcTeme
MK 1, COOTBETCTBEHHO, K MOPaXeHUI0 3/IEKTPUYECKMM TOKOM U K TpaBMam.

11.10.3 WHyp ceTeBOro nuTaHusa o6opyaoBaHns

LLIHyp ceTeBOro nutaHusa 060pyAoBaHVsA, NPefyCMOTPEHHbIA N3roTOBUTENEM, [JO/IKEH COOTBETCTBOBATbL
TpeboBaHMAM K LUHYPY CeTeBOro nuTaHua obopynosaHus cornacHo IEC 61010-1 (nyHKT 6.10).

dnekTpuyeckune Lenu, CoefnHEHHbIE CO LUHYPOM (CMEHHbIM AW CTalMOHAaPHbIM), AO/MKHbI 6bITb YCTPO-
€Hbl TakuM 06pa3om, YTOObI UCKTIOYAICA PUCK NOPaXXEHUss TOKOM cornacHo 11.2 no ucteyeHnn 1c npu kaca-
HAW LUTLIPLKOB BUJIKN U'UAN PO3ETKU. cnbiTaHne [0/KHO NPOBOAMTLCA B COOTBETCTBUM € 12.2.3.

11.11 YcTpoiicTBa nepeknoyeHms

YcTpoiicTBa nepeknoyeHns ANsa ynpasieHus BbiXoJamu [O/KHbI MUCNOMb30BaTbCA B npefenax guva-
NMa3oHOB CBOMX HOMWHA/bHbIX XapakTepucTunk B cootsetcteum ¢ IEC 60947-5-1. B npoTMBHOM cnyyae 060-
pyfoBaHue. B KOTOPOM OHW UCMO/b3YHTCA, AO/MKHO ObITb NOABEPIHYTO UCMLITAHUAM Ha Neperpysky u gonro-
BEYHOCTb. YCTAHOB/MIEHHbIM B 12.2.4 n 12.2.5. OfuH 1 TOT Xe obpaseL, Ao/KeH OblTb NOABEPTHYT BHavane
UCMbITAHWIO Ha Neperpysky, a 3aTteM UCMbITaHWI0 Ha A0/TOBEYHOCTb. VcnbiTaHue 3M1eKTpUYeckoin NPOYHOCTM
AV3neKTpuka cornacHo 12.2.1 fo/XKHO NPOBOANTLCA Cpasy Noc/e UCMbITaHUS Ha AOITOBEYHOCTL UK UCTbITa-
HUA Ha neperpysky, ecnv oHu MNpoBoAATCA Mo OAHOMY.

WcnbiTaHne Ha AO/ITOBEYHOCTL HE [O/HKHO MPOBOAUTLCA Ha YCTPOICTBAaxX ANA ynpaBieHus TBepLoTe b-
HbIMM BbIXOAAMMW, KOTOPbIE UMEIOT 06LLee HasHayeHne uv npegHasHayeHsl 418 CONPOTUBIEHNS TOKY.

11.12 KOMMNOHEHTbI, CBSA3aHHblEe C TpeboBaHMSAMM 6e30macHoCTK

KOMMNOHEHTbI [0/MKHbI YA0BIETBOPATL TpeboBaHWAM HaCTOALWEro ctaHhapTa, KOTopble KacalTcs BO-
npocoB 6e30MacHoOCTK.

KOMMOHeHTbl  JO/MKHbI  COOTBETCTBOBAaTb Tpeb6oBaHMAM  6€30MacHOCTW, YCTAaHOB/IEHHbIM B
cTaHfapTe(ax) Ha COOTBETCTBYIOLWee n3genne, an AoMKHbl 6bITb CEPTUAULNPOBAaHLI NPU3HaBaEMbIM UC-
nblTate/ibHbIM OpraHoOM Ha COOTBETCTBME TpeboBaHMAM 6e30MacHOCTW, MPU 3TOM MOBTOPHbLIX UCMbITaHW
He TpebyeTcs.

Ecnv ans onpeaeneHHoro KOMNOHEHTa OTCYTCTBYET COOTBETCTBYHOLWMIA cTaHaapT IEC nnm ocnm komno-
HEHTbl UCNOJIb3YHTCA B LEensx Npu yCNoBusAX, He COOTBETCTBYIOLLMX UX YCTAHOB/IEHHBIM HOMUHA/IbHBIM Xapak-
TepUCTVKam. OHN JO/KHbI OblTb NOABEPrHYTbI MCNbITAHMIO HA (DYHKLMOHMPOBAaHME NpW HauXyALWnX YCI0BUSX,
KOTOpble MOTYT BO3HUKHYTb BO BPEMS 3Kcrnyatauuy o60pyA0BaHNsS.

NMpumeyaHune — KOMMOHEHTbI — 3TO YacCTW 6/10kOB cucTeMbl MK. HaNpUMep: KOHAEeHCaTOpPbl, Pe3NCTOopSbI, Nne-
yaTHble nnartbl, pene, TpaHcopMaTopbl, NepekIoYaTeNH.

11.13 TpeboBaHusa Kk 6aTapesam

Mo Mepe Heo6X0AMMOCTM KOPMYChl UK OTCeKU 6aTapeit 4o/MKHbI GbITb CNPOEKTUPOBAHb! B UCMOJSTHEHU-
AX, UCK/TIOUAIOLLUX HAKOM/IEHWE BOCM/IAMEHSIOLLUXCS Ta30B M NpOTeKaHWe KOPPO3UAHON XMAKOCTM NpU 3KC-
nayarayuu.

[JomkHa 6biTh 06ecneyeHa COOTBETCTBYIOLAS 3aliuTa nepesapsikaeMblx U Henepesapskaemblx 6ata-
peii, ncnonbayembix B MK (BHYTPEeHHsS 3alimTa B sueiike 6atapen UM 3aluta ¢ NoMOLLbio BHELIHUX KOMMO-
HEHTOB), YTOGbI MVHMMM3MPOBATbL OMACHOCTb B3pbiBa GaTapeu. MapaMeTpbl, KOTOpble HEOBXOAVMMO YuYecTb
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NpW MPOEKTUPOBAHUN KOHCTPYKLMM B LEMSX MUHUMU3ALUM pUCKa Neperpysku Gatapen: Temneparypa, Bo3-
MOXHOCTb/NpeynpexaeHue NpoTekaHusl 06paTHOro ToKa, OrpaHUYeHHbIi paspag v T. 4.

[O/MKHBI ObITb NPeAyCMOTPeHbl TEXHUYECKWE CPeacTBa AJs NPefoTBpaLleHnst HakomnieHns 3apsga u
NSt OTpaHMuYeHnst paspsAHOro Toka 6atapeii Npu HOPMasIbHOM (DYHKLMOHMPOBAHUM 1 NPY (OYHKLMOHNPOBA-
HUW C OAMHOYHOI HEUCNPaBHOCTLIO.

MpoBepka COOTBETCTBUS AO/IKHA NPOBOAUTbLCA MYy TEM aHanm3a Wim UChbITaHus cornacHo 12.3.2.

11.14 MakcumanbHOe U MUHUMAJIbHOE HanpsaXeHue

Mpn mMakcmMasbHOM UM MAUHUMaNbHOM HanpskeHun obopyfoBaHne A0/MKHO paboTaTb Hagnexalmm
o6pa3om 6e3 yBeNMYEeHNs1 pucka BO3HUKHOBEHWS MOXapa WUin NopaXeHusi TOKOM.
MpoBepka BbINONHEHUA TPeboBaHNSA AO/HKHA NPOBOAMT bCA cornacHo 12.1.5.

11.15 MapkupoBKa 1 ngeHtudukaumns

MapknpoBka, koTopas npefctasfieHa HUke, Ao/HKHa 6bITb pasmelleHa B 4OCTYNHOM A1 YTEHUS MecTe
Ha Hapy>XXHOI CTOPOHE 3aKpbITOro 060pyA0BaHNA UM B MECTE, AOCTYMHOM MOC/Ie CHATUSA KPbILIKWA UK OTKPbI-
TMSA ABepLbl 6€3 NOMOLLUM MHCTPYMEHTa, eCnNu 3Tu AeNCTBNA AO/DKHBI BbINOMHATLCSA onepatopoM. B cnyyae ¢
OTKPbITbIM 060pYyA0BaHNEM MapKUpPOBKY pa3peluaeTcs pasmeLlatb Ha 11060 NoBEpPXHOCTH, KOTopas nonaga-
eT B nosie BUAMMOCTY Noc/ie AeMOHTaxa 060pyoBaHns CO CTOWKU Uiy naHenu.

B cnyyae ¢ nto6biM 060pyA0BaHeM 0bs3aTe/ibHast MapknpoBKa, HAHOCUMAasi Ha YCTPOMCTBO, A0/DKHA BK/1O-
YaTb UAEHTUGMKALUIO N3roTOBUTENSA (KOMMNaHWs, NOCTaB/sAoLWas NPOAYKLMI0 Ha PbIHOK) 1 ycTpoiicTBa. OcTasib-
Hasl nHhopmaLms AomKHa ObITh NpefocTaBneHa B cneyudukaumsx, nocTaBAseMbIX BMECTE C YCTPOCTBOM.

M3roToBuTeNb fOMKEH yKasaTb CeAytoLLyo MHopMaLuuio:

- HaMMeHOBaHWe U3roToBUTENA, TOProBas Mapka UM nHaa naeHTudukalms;

* HOMep Modenu/Homep Mo KaTasiory, 0603Ha4YeHne Uam Ha3BaHue Tuna,;

* CepuiiHblii HOMep K cepusi 060pyAoBaHNA U/unu BapvaHT moandukaumm {cM. 1.2), a Takke farta:

e [laHHble 0 CMEHHbIX MJaBKMUX NPefoXpaHNTenNsX, BKIKYas CUNy Toka, HanpshkeHvwe u Tunm;

* MapkKupoBka yacTeli 060pyAoBaHus, HaxoAaWwmxcsa nog HanpsbkeHnem (11.15.2), a Takke knemm 3a-
WMTHOro 3asemnenuns (11.15.3) gomkHa COOTBETCTBOBATL YCTAHOB/IEHHBLIM TPe6OBaHUAM.

11.15.1 NaeHTudukauma BbIBOAOB ANA BHELWHUX MPOBOAHbIX COeANHEHWN

BbiBOAbI 4151 BHELWHMX MPOBOAHbIX COEANHEHWNIA [OMKHBI MAPKMPOBAaTLCS A/15 NOAKNIOYEHNS UCTOYHMKA
NUTaHWA, Harpy3Kku, Lienv ynpasneHus u T. n., Uan xe fo/xHa OblTb NpefocTaB/eHa MOHTaxHas cxema ¢ 060-
3HaYeHVAMU 3aKUMOB, COOTBETCTBYIOLUX MapKUPOBKE BbIBOAOB. B MapKkMpoBKe WIN B UHCTPYKUUSAX U3TOTO-
BMTENS MO YyCTAHOBKE J0/KHA ObITh yKa3aHa HOMUHa/IbHaa TemnepaTypa BHELUHMX NPOBOAHbIX COeAUHEHWA,
nogkntovaeMblix K BbiBogam 060pysoBaHus.

11.15.2 YacTtn o60pynoBaHnS, HaxXo4AaWMecs noj HanpsxeHnem

Ha meTannuueckyto 4acTb 060py0BaHNS, HAXOAALLYIOCS NOA HaMpsXXeHWeM, NpeBbiwaloLWwnm npeaenst
6e3onacHoOro HanpshkeHus cornacHo 11.2.1.1, kotopass MOXeT ObiTb OWMOOYHO NPUHATA 38 06ECTOUYEHHYIO
M KOoTOpas AOCTYNHa MepcoHasy Npv TEXHWYECKOM O6CTYXWBaHUW, AO/HKHO 6biTb HaHeCeHO 0603HayeHune
«OMacHoe HanpshxeHne»:

MpunmeuvuaHne — O6o03HavyeHne cooTBeTcTBYET IEC 60417-5036 (2002-10).

11.15.3 MapKupoBKa KneMMm 3alnTHOro 3a3emMsieHns

Mapk1mpoBKka K1eMM f0omKHA 6biTb NPOYHOWN 1 YETKO NAEHTUULMPYEMONA.

NaoeHTudmnkaumns JomkHa oCyLecTBAATLCA NyTeM U306paxeHns ycioBHOro o6o3HavyeHns PE nnu rpa-
dryeckoro cMmBona Ha 060pyA0BaHUN UK 3€1EHO-XENTbIM LIBETOM.

MpumevaHnsa
1 YcnoBHoe 0603HaveHne PE cootBeTcTByeT IEC 60445 (nyHKT 5.3).
2 B CeBepHoii AMepuKe paspellaeTcsi UICNOMb30BaHNE TOJ/IbKO 3€/1EHOTO LiBETa.

I'pacbmquKoe 0603HaueHve, KOTOpOoe HeO6XO,D,VIMO ncnosb3oBatb:
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MpumeyaHne — O6o3HauyeHne cooTBeTcTBYeT IEC 60417-5019 (2002-10).

11.15.4 3akpbiToe obopygoBaHue knacca |l
Ha o6opynoBaHue, 3alineHHoe ABOVHO/ycuneHHol nsonsuymeii (knacc Il). 4OMKHO 6blITb HAHECEHO
cnepylollee o603HayeHne, ec/iv B HEM OTCYTCTBYET 3alMTHAs Knemma:

O6opyaoBaHMe, KOTOpPOe TO/IbKO YAaCTMYHO 3aliueHO ABOMHON/yCUAEenHoW ulonsunein, He AO/HKHO
MMeTb 3TOro 0603HaUYEHMs1.

NMpumeuanune — OG6oO3HauyeHue cooTBeTcTBYeT IEC 60417-5172 (2003-02).

11.15.5 O6opygoBaHue, pabotawuwee npu CHBEH/CH3H

Ecnu obopypoBaHue npefgHasHavyeHo Ans paboTbl ¢ MCTOoYyHMKOM nutanma CHBH wnam CH3H, aTo
[OJ/HKHO 6bITb MPAMO YKa3aHO B MapkupoBKe, HAHeCeHHOol Ha o6opyaoBaHve, u/mnu B cneyndukauumn Ha
nsgenue.

11.15.6 MapkvpoBKa HOMUHa/IbHbIX 3HAYEHWI

Ha o6opypoBaHne fomkHa 6bITb HAHECEHA CceaytoLlas MapkupoBka B Nopsiake NPYMEHUMOCTU:

* HOMUHaNbHOE(ble) HanpsxeHve(s) Unv guanasoH HanpsxeHus, B:

- HOMMHasbHas yactoTa. 'y,

* BUA CUCTEMbI 3HeproobecneyeHnss (NepemMeHHbIi TOK. MOCTOSIHHbIA TOK WM NepeMeHHbI Tok/nocTo-
SIHHbIN TOK UK 0603HaveHns 5032. 5031 wam 5033 cornacHo IEC 60417);

- 4ncno hasoBbIX NPOBOLOB, €C/IN X 6O/bLUE OAHOTO;

* HOMWHasbHbI TOK. A, WM HOMUHaNbHAA BXOAHAA WWAN BbIXOAHASA MOLLHOCTb, BT nnn B A

B cnyyae ¢ o6opyAoBaHnemM OTKPLITOrO Tvna MHgopmauuns fo/HkHa ObiTh ykazaHa B BUAE MapKMpOBKX
Ha 06opyAoBaHMM UN B PYyKOBOACTBE.

11.16 Tpe6oBaHMA K UCNbITAHUAM TUNa M NPOBEPKMK, CBA3aHHbIe ¢ 6€30NacHOCTbLIO

WcnbiTaHus 1 npoBepkn Ha 6€30MacHOCTb A0/IKHbI NPOBOAUTLCSA U3rOTOBUTENIEM B COOTBETCTBUM C pas-
nenom 12.

11.17 Tpe6oBaHMA K cTaHAAPTHLIM UCMbITAHUAM 1 MPOBEPKMW, CBA3aHHblEe C 6€30NaCHOCTbI0

CrtaHpapTHble UCMbITaHWA MO 6e30MacHOCTV WAW 3KBMBAIEHTHBIA METO[, MPOBEPKM COOTBETCTBUA
(cm. pasgen 13) AO/MKHBI NPOBOANTLCA M3roTOBUTE/IEM B cOOTBETCTBUM € 13.1 1 13.3.

11.17.1 Tpe6oBaHUA N0 NPOBEPKE COOTBETCTBUS AUIMEKTPUUYECKOW NPOYHOCTH

MpoBepka COOTBETCTBUA 3alUTbl OT NOPaXKeHWS TOKOM [OJDKHA OCyLecTBAATLCA MexAay: 1) uensmu
6e3 CHBH un uensmu ¢ CHBH, 2) uenamu 6e3 CHBH v gocTynHbIMM NPOBOAALLMMYK YacTaMu 1 3) N3011po-
BaHHbIMK Lenamu 6e3 CHBH. 3Ta nposepka fo/mKHa NPOBOAUTLCA C UCMONb30BaHWEM OAHOI0 U3 CrieAytoLmx
noAxoA0B:

- CTaHfapTHOe WCMbITaHWe AU3NEeKTPUYECKO NPOYHOCTU U3fenus B cooTseTcTeum ¢ 13.2;

- NMpoBepka Ha cTaguun pa3paboTkn U3Lenus B Lensx NoaTBEPXAEHNs, YTO BCe paccMaTpuBaeMble U30-
NAUMOHHbIE MaTepuasibl, pasmepbl NyTell yTeYkM U 3a30POB MU BCE KOMMOHEHTbI W30/ALMU COOTBETCTBYIOT
TpeboBaHMAM C MCMNOb30BaHMEM OAHOMO U3 CeAyLMX METOLO0B:

* MpOBepKa Ha BbINO/IHEHNE TpeboBaHWli K KOMNOHEHTaM cornacHo 11.12;
- MCMbITaHWe AW3NeKTPUYeckor NpoyHocTn B o6beme 100 %;
- MpoBepka nyTem NPoBeAEeHNS U3MEPEHW ANS onpeaeneHns COOTBETCTBUS NyTel yTeUKn U 3a30P0B.

11.17.2 Tpe6oBaHne NO NPOBEpPKE COOTBETCTBUSA 3aLLUTHOIO 3a3eMeHuns

M3rotoButens fo/HKEH NPOBEpUTbL COOTBETCTBME 3M1EKTPOMPOBOAHOCTU MeXAy UHTepdeincom'nopTom
3alUNTHOrO 3a3emM/ieHNss U BCeEMU MEeTa/l/IMYECKUMMN YacTAaMU, AOCTYMHbIMU ANA onepartopa 1 nogsexalinmm
3a3eMJIEHUNIO, UCMOMNb3YS UCMbITAHNE, YCTaHOB/IEHHOe B 13.3.

11.18 Tpeb6oBaHua Kk nHopmaLum no 6esonacHocTu

NHdopmaLms no 6e3onacHocTi Ao/kHa 6biTb NpefocTaB/ieHa U3roToBuTesieM B COOTBETCTBUN C pas-
nenom 14.
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12 VicnbITaHUs 1 NPOBEPKU TUMa, OTHOCALLMECH K 6€30MacHOCTU

12.1 MexaHun4yeckne ncnbliTaHMa U NPOBEPKU, OTHOCALLMECSA K 6e30nacHoOCTU

12.1.1 NcnbiTaHNS Ha Yy[apoCTOKOCTb
Ta6nuua 58— VcnbiTaHNs Ha yAapoCTOKOCTb1>
PekomeHAyemble CTbITaHus IEC 60950-1

OT60p 06pasua(oB) 3akpbIToe 060pyAOBaHME C HAMPSHKEHNEM BbILLE, YEM B CXEMax CO CBEPXHU3KUM 6e3-
OMacHbIM HanpskeHMemMl cxemax co CBePXHU3KUM 3alUTHbIM HanpsikeHnem

Wcknoyenus McnbiTaHns He NPOBOAAT Ha PyYHOM 060pyAoBaHUW, AUCTNEAX U naMnax
OnvcaHne ncnbiTaHna CM. pucyHok 12

Yncno ucnbiTaHwuii OfHO UCNbITaHNE Ha Kaxayt NOBEPXHOCTb

[MpoBepka nocne ncnbiTaHns BbinonHsAeTca ncnbiTaHne Ha AOCTYNHOCTb Ana onepatopa (12.1.2 n 12.1.3).

BbINONHAETCA UCMbITAHWE HA 3/1EKTPUYECKYH0 NPOYHOCTL AnanekTpuka (12.2.1)

N /lo n nocne UCMbiTaHUsi 610K MOXET He (PYHKLMOHNPOBATb.

Ypap HaHOCAT no obpasuy TBepAbIM rMafkuM CTasibHbIM LLIAPOM AuamMeTpoM npuénnsutenbHo 50 Mm u
maccoli (500 + 25) r (cM. pucyHok 12).

Opn30HTasIbHYI0 MOBEPXHOCTb UCMLITLIBAKOT WWApoM, CBOGOAHO NajarLum ¢ BbicoTbl H = 1300 mMMm.

BepTukanbHbie NOBEPXHOCTU WUCMbITbIBAIOT NOABELUEHHbIM Ha LUHYpe LapoM, KavawlwmMca Kak masaT-
HWK. KOTOPbIM HAHOCAT yAapbl € BbICOTbl H = 1300 MM.

MpumevaHne — H* 1300 Mm.
Mpwn ncnbiTaHuy cNOCo60M MasiTHUKa
Lap Jo/MKeH kacatbes obpasya

KorAa LUHYP HaxoAMTCA B BEPTUKa/IbHOM
NOJSIOKEHNW COTNTACHO PUCYHKY

HayvanbHoe
JKecTkasa ropusoHTasibHas JKecTkasa ropmsoHTasibHasn
NoBEPXHOCTb NoBePXHOCTb

PucyHok 12 — MeTog ucnbiTaHuii Ha yA4apoCTORKOCTb

12.1.2 WcnbiTaHWs Ha JOCTYNHOCTb YacTeli o60pyaoBaHusa AnsA oneparopa

[aHHOB wcnbiTaHWe MpPoOBOAWTCA A5 TOro, 4To6bl onpeAennTb, obecneyeHa Nu 3aluTa OT nopaxe-
HVS 9N1EeKTPMYECKMM TOKOM NOCPeACTBOM HEAOCTYMHOCTM YacTei, HaXOAALWMXCS NOA ONacHbIM HaMPSXXEHHOM.
Mpumepamn 06bLEKTOB, NOANEXALLNX OLEHKE, ABNSAIOTCA 3aKpbiTOoe 060pyaoBaHMe ¥ NopThl, KOTOpbIe cornac-
Ho Tabnuue 49 ABNATCA AOCTYNHLIMU.
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Ta6nuua 59— VcnbiTaHUs Ha OCTYNHOCTbL YacTeil 060pyaoBaHNa AN onepaTtopa

Peroblemaycy'sle UCMbITaHWA IEC 60529
OT60p 06pasLoB 3akpbIToe o6opyfoBaHue
Yucno obpasLos OpvH npubop kaxgoro Tuna
MoaroToBKa K UCMbITAHUIO YuncTblil 1 HOBLIN 06pasel,
OnucaHne MoHTaxa (onopbl) B cooTBETCTBUM C TEXHNYECKOW AOKYMEHTaLnel n3rotosutens
BeHTUNALMOHHbIB'APEHAXHbIE OTBEPCTUS Mcnonb3yemble B YC/TOBUSAX 3KCNyaTaumm
McnbiTaHne Ha MOABUXHBIX 4acTaX O6opyAoBaHve C BKIIOYEHHBIM NUTaHMEM N B paboyeM COCTOSHIAM
VcnbiTaHne Ha yaap 3n1eKTpuyecknum ToKom O6opyAoBaHye C OTK/IYEHHBIM NUTaHNEM
OnucaHue ucnbiTaHuAa LlapHUpHbIA ucnbiTatenbHblil naney, IP2X v (npu HeobxogmmocTn)

UCMbITaTeNbHbIA LWUTUGT HE JO/MKHbI BXOAWUTb B KOHTAKT C Kakoii-nm6o
YacCTblO, HAXOAALLENCS MO ONACHLIM HANPSKEHUEM, /N MOLABWKHOA
YacTblo (3a UCKTIOYEHWEM TNAJKUX BpaLiatoLnxcs Basios)

Ecnu HeT ofHO3HaAYHOro OTBETA NO NOBOAY TOro, ABNAETCS NI ONpefeneHHas YacTb JOCTYNHOW AN one-
patopa, TpebyeTcs NpoBeCT! NPOBeEPKY corsiacHo 12.1.3. LlapHupHbI ucnbiTaTenbHbI naney (pucyHok C.1,
npunoxeHne C) n ucnbitaTesibHblli WTUDT (prcyHok C.2. npunoxeHne C) AO/MKHbI NPUMEHATbLCA 6e3 npuno-
XEHNSA CUMbl, €C/IN 3TO HE periaMeHTUPOBaHO UCMbITaHMeM. YacTu paccmaTpuBaroTCs Kak AOCTYMHble, ecnun
OHWM MOTYT KOHTaKTUpoBaTb C LUAPHUPHBIM UCMbITATENIbHBIM NasibLeM WKW UCNbITaTe IbHbIM LWITUPTOM UK
€C/IN C HAMMN MOXET BO3HVKHYTb KOHTaKT MpV OTCYTCTBMM KaKoro-mbo nokpbITUS, KOTOpoe He obecneumsaeTt
Tpebyemyto n3onauumio.

B cnyvyae c o6opyfoBaHMeM, B KOTOPOM WCMOMb3YHOTCA CMEHHbIe 6/10KM, YacTu He paccMmaTpusaloTcs
KaK [OCTYMHble, €C/IN OHWN HEe MOTYT KOHTaKTUpOBaTb C LUAPHVWPHBLIM UCNbITaTeNbHbIM Nasblem (cMm. 12.1.3) Ha
rnybuHy o 180 MM OT OTBEpPCTUA 060pyA0BaHNs. Takke OHU He paccMaTpUBAOTCA Kak AOCTYNHbIe, €C/IN OHU
HaxogATcs Ha rnybuHe ceblille 180 MM OT OTBEPCTUS.

Ecnun onepatop JO/MKEH BbINOMHATL Kakne-nnmbo feicTBUA NpW HOPMasIbHOWM aKcnayataumm (C Ncnosb-
30BaHMEM unKM 6e3 UCMNOob30BaHWA MHCTPYMEHTA), KOTOpble MOBbLILWAT CTeNeHb JOCTYMHOCTM 4yacTei, To
Takne AelicTBUS AO/MKHbI OblTb NPeANPUHATLI Nepes, BbINOSIHEHMEM WCMbITaHWA cornacHo 12.1.3. Mpumepsl
Taknx AeNCTBUIA: CHATWE KPbILWKW, OTKPbITUE ABEpLbl, PEeryIMpoBka YCTPOWCTB ynpaB/ieHns, 3aMeHa pacxos-
HOro Matepuana u oTCoeAnHeHNe YacTeil 060pya0BaHus.

12.1.3 O6uias npoBepka 0TBEepCTUiA

LlapHupHbIl nenblTaTenbHblin naney, (pucyHok C. L npunoxeHune C) fo/mkeH ObITb NPUMEHEH B Kax-
[lOM BO3MOXHOM MOMOXEHUN. B Tex cnyyasx, Korga 4acThb MOXeT cTaTb JOCTYNHON NpU NPUNOXKEHWN
CUbl, LUAPHUPHBIA UCNbITaTeNbHbIA naney (B TBEPAOM COCTOAHUMN) JO/MKEH ObITb NPUMEHEH C CUOWA,
paBHoii 10 H. Cuna gomkHa npunaraTbCa HaKOHEYHUMKOM LUAPHUPHOIO UCMblTaTeNbHOro nansua (B TBep-
[lOM COCTOSHNM), C TEM YTO06bI n3bexaTb cpabaTbiBaHNS KIMHA U pblyara. VcnbiTaHnio AO/MKHbI 6bITb
nofBePrHyThl BCE BHELLHWE MOBEPXHOCT U, BKIOYAsi OCHOBaHME.

WenbiraTensHbil WTud T (pucyHok C.3. npunoxeHne C) go/mkeH 6bITb BCTaB/eH B toboe oTBep-
CTVe. pacrnosoXeHHoe Haj YacTSAMMU, KOTOpble UMET OnacHoe HanpskeHune. VicnblTaTeNbHbl WTUDT
[lo/mKeH 6bITb OCTaB/eH B CBOOOAHOM COCTOSHUW, Y4TO6bl OH MOTI NMPOHUKHYTb Ha rnyouHy o 100 mm.
JononHnTenbHble Mepbl 6€30NacHOCT U AN 3alnTbl 0T OAWHOYHOW HeNcNpaBHOCTW cornacHo 11.2.5He
TpebyloTCs, Tak Kak l]aHHas YacTb CTaHOBUTCS LOCTYMHOW TO/IbKO B pe3yibTaTe 3TOro UCMbITaHus.

NcnbiTaTenbHblii WTngT (pucyHok C.4. npunoxernne C) AomkeH 6bITb BCTAaBNeH yepe3 O0TBep-
cTuA. obecneunBaroLwme 4OCTYN K yCTPOACTBaM yrnpaBieHuns ¢ 3afiaHHbIMU 3HaYeHUAMM, A1 UCNo/b30Ba-
HMSA KOTOpbIX TpebyeTca 0TBEPTKA UKW APYroi MHCTPYMEHT. McnbiTaTe NbHbI WTURT JO/MKEH ObITb
BCTAaB/IEH Yepe3 0OTBEPCTHUE B KaXKA0M BO3MOXHOM MOMOXEHUN. [Ny6rHA NPOHUKHOBEHUSA He [0/KHa npe-
BbllaTb 3 KpaTHOE paccTOosAAHMEe OT MOBEPXHOCTW Kopnyca Ao Basa ynpasneHus unay 100 Mm. B 3aBUCKUMO-
CTWOT TOru, YTU MEHbLUE.

12.1.4 NcnblTaHnusA Ha M3rmb NnpoBoAOB

WcnbiTaHne Ha n3rmb NPUMEHSAIOT K pa3BofKe M3 NPOBOAOB, NOABEPXEHHbIX U3rMby Npu HOPMasbHbIX
YCNOBUAX 3KCMTyaTaumMm 1 TEXHNYECKOM 06CAYXMBaHWK, a Takke B C/lyvyae ¢ OAHOXUIbHbIMW NPOBOAAMUN UK
ecnun ToNWuUHa U3o0Nsauun coctasnset MeHee 0,B mMm.
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MeTog ncnbiTaHus 3ak/toyaeTcs B M3rnbe y3na npoBoAoB/KabenBilt Mexay ABYMS KpaHMMUW T ouKa-
MU Kabens.

Yncno uuknos nsrmba:

- 500. ecnu N3rnb NPoNCXoAnT B YCNOBUAX HOPMaSIbHOW 3KcnyaTauuu;

m 25. ecim u3rnb NpoucxoauT TO/bKO NPU NPOBEAEHUN TEeXHNYECKOT0 06CyXMBaHUS.

KpuTepuii npreMkH'0T6paKoBKM:

- MpoBOJAKa CYATAeTCA MPUEMIEMOi, ecin noc/e 3TOr0 UCNbITaHWUsA U30SALMS YCNELWHO BblaepXnBaeT
UCMbITAHNS Ha 3NEKTPUYECKYHO MPOYHOCTb AnanekTprka (12.2.1) n Ha Npoboii, ykasaHHbIe HUXeE.

* MeTOA UCMbITaHUS Ha NPOBOU: UCMbITYEMYIO MPOBOAKY BbIHUMAIOT U3 060pyA0BaHNS U YacTb kabens,
nognexatiyto n3rnby, o6maTbiBaloT 3/1EKTPONPOBOAALLEN hoNbroii. VcnbiTateNlbHOE HanNpsXeHUe COorlacHo
Tabnuue 60 nnm 61 nogaloT NooYepesHO MexXay KaxbiM NPOBOAOM U BCeMy APYrMMy NpoBoAamu, CoeANHEH-
HbIMU BMECTE C AaHHOW 3/1ekTponpoBoasiueli ponbroi.

12.1.5 TemnepaTypHoe UcnbiTaHne

TemnepaTypa Ao/kHa 6biTb M3MepeHa B MOMEHT BpeMeHu, Korga o6opyAoBaHWe [oCTUraeT CBOEro
MakcuMyma paccesiHns. laHHoe paccesiHne MOXeT ObiTb BbI3BAHO HEKOTOPOI COBOKYMHOCTbIO TOKa HarpysKu,
BXOAHOIO HanpsiKeHUs, BXOAHOW 4acToThbl, paboyero uukna BXoA0B-BbIXOA0B U T. f. O6G0pyA0BaHNe J0/KHO
ObITb YCTAHOB/IEHO B MOMOXEHWE, UCMNOMb3yEMOE NPU HOPMasbHOW aKcnayaTauuu, Npy UcnbiTaTenlbHoON TeM-
nepaTtype oKpyxatLlei cpefbl, paBHON MakCyMasibHOMY 3HauYeHWI0 HOMWHA/IbHOW TeMnepaTtypbl BO3fyxa B
ycnoBuaAx akcnayataumu (cm. Tabnuuy 2). Tem He MeHee MOXeT ObiTb yCTaHOB/ieHa 60/iee HM3Kas uUcnbiTa-
me/lbHafl TEMNeparypa, ecnn u3mMepsiemMble 3HaYeHUa TeMnepartypbl YBENMUYMBAIOTCA HA Pa3HOCTb MeXAY Mak-
CMMasibHbIM 3HauYeHWeM HOMUHasbHOV paboueli TemnepaTypbl 060pyAoOBaHNA M (DAKTUYECKUM 3HAYeHem
ucnbiTaTeNbHOM Temnepatypsbl. JO/MKHO GbITb JOCTUTHYTO YCTOUMBOE COCTOAAHME. KOHTPO/Ib UCMbITATE bHOM
TemnepaTtypbl OKpyXatoLLei cpefbl AOMKEH NPOBOAUTLCA NGO B TOUKe, yAaneHHol He 6onee yem Ha 50 MM
OT TOYKM BXOAa BO3AYLUHOW CTPyn 060pyaoBaHus (B cnydae ¢ 060pyf0BaHUEM C BEHTUALNEN), TG0 B TOUKe,
yfaneHHoi He 6osiee 4em Ha 50 MM OT ropM30HTasIbHOW NIOCKOCTU, PACMOMIOXKEHHON B BEPTUKASIbHOWN cpes-
Hell Touke obopyfoBaHus (B cnyyae ¢ obopygoBaHueM 6e3 BeHTUNALMK). Ha ycnoBus okpyxarolleli cpeabl,
B KOTOPbIX Haxo4uTCA UCMbITyemoe 060pyfoBaHne, He AO/HKHO BVATL ABUWKEHWE BO3fyXa, Bbi3BaHHOE UC-
TOYHUKaMU, HE ABNAILWMMUCA YacTbio UCMbITYEMOro 060pyA0BaHNS.

MpoBoAHble COeAMHEHUS [OMKHbI UMETb MUHUMASbHbIA pasMep, NPUroAHbIA 415 MaKCUManibHOro Ho-
MWHAa/IbHOIO 3HaYeHUsi Toka 060pYA0BaHNS, YCTAHOB/IEHHOTO B UHCTPYKLMAX N3rOTOBUTENS.

Mocne TemnepaTypHOro MCNbITAHWA AO/HKHO ObiTb MPOBEAEHO WUCMbITAHWE Ha 3/1EKTPUYECKYH0 MpOouY-
HOCTb AnanekTpuka (12.2.1).

12.1.6 NcnbiTaHWe 3alUTHOrO NOKPbLITUA

MokpbITME AOMKHO 6bITb NMOABEPTHYTO UCMbLITAHWIO B COOTBETCTBMU C TpeboBaHuaMM Tuna 1 cornacHo
IEC 60664-3 Nn60 f0/MKHO 6bITb 040O6PEHO NPU3HABAEMbIM UCMbITATEIbHLIM OPraHOM B YacTW COOTBETCTBUSA
TpeboBaHMAM no 6e3onacHoCTy.

12.1.7 VcnbiTaHWe MexaHW4ecKol NPOYHOCTMN KOHCTPYKLUK

O6opyAoBaHue TpebyeTcs NPOYHO YAEPXUBATbL Ha XECTKOI nnartdopme 1 noABepratb ero Bo3eicTaunio
Harpysku, pasHoi 30 H. npunaraemMoii ¢ NoOMoLLbio NosTycthepnYeckoro KoHua TBEPAOro CTEPXHA AMaMeTpoM
12 mm. CTepxeHb npunaraeTcst K Nl06oli yacTu kopnyca, kotopasi LOCTyrnHa BO BPeMs 3Kcnayatayum o6opy-
[0BaHNA 1 KOTopas MOXeT NpefCcTaBNsATb 0NAaCHOCTb B C/ly4ae HeucnpasBHOCTU. B cnyyae ¢ o6opyAoBaHnem ¢
HemeTaIIMyecknM KOpnycoMm McnbiTaHne NPOBOANTCA Npu TemnepaType okpyxatowei cpegpl 40 ‘C nnb6o npu
MaKCMMasibHOM 3Ha4YeHUy TemnepaTtypbl OKpYXatoLero Bo3gyxa B YC/IOBUSX aKchnyaTauum 06opyaoBaHus
cornacHo 4.1.1.

MpoBepka COOTBETCTBUA A0/HKHA NMPOBOANTLCA B COOTBETCTBUM C KpuTepuamu 12.1.2 Bo Bpems 1 nocne
NPUIOXEHUSA CUNMDI.

12.1.8 NpoBepka COOTBETCTBUA 3a30POB U NyTeli yTeuku

MpoBepka BbINO/IHEHNA TpeboBaHuii 11.4 Ha 3a30pbl U NYTU YTEUKW JO/MKHA NPOBOANTLCA NO Mepe BO3-
MOXHOCTUN MyTeM MeXaHW4yeckoro usmMepeHus. Bmecto o6pasuoB NpPoayKUuM MOXET MCMO/b30BaTbCA TEXHU-
yeckas [OKyMeHTauus n3rotoButens (PUCYHKW W T. A.).

12.1.9 MpoBepka COOTBETCTBMNA KOHCTPYKLUUWN BbIBOAOB A1 BHELWHUX MPOBOAHbLIX COeAM-
HEeHW

KoHCTpyKUMa BbIBOAOB A0/HKHA COOTBETCTBOBATL TpeboBaHuAM 11.8. MpoBepka COOTBETCTBUS [O/KHA
NpoBOANTLCA cnefytowmm 06pas3om: B BbIBOA NOJTHOCTbIO BCTAB/ISAETCA MHOTOXW/bHBIV NPOBOJ, CHUMaeTcs
U30/ISILMOHHBIA MaTepuan Ha ydyacTke AJ/IMHOM 8 MM MU Kakol-nn6o WHOW ASINHONM, YCTAHOB/IEHHOW B WH-
CTPYKLMSIX MO MOHTaXY.
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NMpuMmeyaHue — B COOTBETCTBUM C UHCTPYKLMSIMU NO MOHTAXy HanMume CBOGOAHO BUCSLLUX XU/ NPOBOLOB
He pekoMeHAyeTCs.

12.2 3]'IEKTpVILIeCKVIe ncnbiTaHUsA, CBA3aHHble ¢ 6€30MacHOCTbI0

BHVIMAHWE! Bo3M0oXxHO, noTpebyeTca ycTaHOBKa BHeLWHero numnegaHca (punbtpa) gnsa 3awmtbl
ucnbliTaTeibHOro 060pyA0BaHNA, KOTOPOE NOACOEANHEHO K UCNbITyeMoi 6a3oBoi cucteme MK.

12.2.1 TpoBepKa COOTBETCTBUS 3/IEKTPUYECKON NMPOYHOCTY ANINEKTPUKaA

McnbiTaHme NpoYHOCTU ANINEKTPUKA MPOBOAUTCA Ha obpasLie 060pyA0BaHNs, NpeBapuTesibHO Bblaep-
XaHHOM B TeuyeHue 48 4 npu Temnepatype (40 + 20) °C 60 Npu MakCUMasibHOM 3HAYEHUN HOMWHAJIbHON
TemnepaTypbl BO3Ayxa B YC/I0BUAX IKCNyaTauumn 060pyA0BaHUS 1 OTHOCUTE/TbHOM BRaXHOCTU (92.5 +2.5) %.
WcnbiTaHne NpoYHOCTU AN3NIEKTPUKA JO/IKHO NPOBOANTLCA B TeYeHUe 14 nocne 3asepLueHus npeasaputes-
HOI akkMmartusauum obopyfoBaHus.

MpeaBapuTensHasa akknumaTtusaumsa obopyaoBaHWs He TpebyeTcs, ecnu WChbiTaHue MPOYHOCTU AUn-
3/1eKTpuUKa NPOBOAMTCS NOCne APYrMX UCMbITAHWIA, HaNnpYMep Takux, Kak UCnblTaHne Ha yAapoCTONKOCTb CO-
rnacHo 12.1.1. TemnepaTypHOe UCnbiTaHne cornacHo 12.1.5.

OfMH 13 TPexX TUMOB UCMbITaHUS:

- UCMbITaHNE NepeMeHHbIM TOKOM UM NOCTOSAHHLIM TOKOM [,0/1)KHO NPOBOAUTLCA NPU UCNbITATE/TbHOM
HanpshkeHun cornacHo Tabnuue 60 unm 61. MicnbiTatenlbHOE HaNPsXeHWe OCHOBAHO Ha MakCMMasibHOM pabo-
4yeM HanpsHKeHUN paccmaTpyBaeMmblX Lenei:

- UMMY/IbCHOE UCMblTaHne TpebyeTcs TO/IbKO B TOM Cryyae, eciv pasMep 3a3opa MeHbllue 3HayeHus,
ycTaHoB/MeHHOro B Tabnuuax 49. 50 nnm 52;

* BbIGOP MeXAy 3HaUYeHUsaMM cornacHo Tabnuue 60 unu 61 3aBMcUT OT TpeboBaHMA Ha N30NALMI0, yCTa-
HOBJIEHHOro B 11.2.

XapakTepuCTUKM UCMbITAHUA:

* MMNYNbCHOE ucnbiTaHne cornacHo IEC 60060-1 npu cneayrowmx ycnoBusx:

- hopma BOJIHbI: 1,2/50 MKc;

- MMNefaHC UCTOYHUKA NUTaHUA: 500 Om £ 10 %;
- MOLLHOCTb UCTOYHUKA NUTAHWNA: 0,5 X £ 20 %;
- ANVHA NOAK/IoYeHUs: S2Mm;

- Bpems Mexgy AByMA umnynbcamu; 1 5c;
ncnbiTaHe HanpshXeHneMm nepemeHHoro Toka cornacHo IEC 60060-1 npu cnefytoLwmx ycnoBusax:

* NMPOAO/IKUTENBHOCTb UCTbITAHUA; T 1 MUH;
- HavyaslbHOE HarnpshkeHune: oT 0 B (nepeceyeHune HyneBoli TOUKM);
* TOK KOPOTKOTrO 3aMblKaHUA: 55 mMA:

* VCMbITAHWE HaNpsXXeHWeM NoCTOsAHHOro Toka cornacHo IEC 60060-1 npu crefyowmx yCnoBusax:
* MPOAO/IKNTENBbHOCTb UCTIbITAHNA: T 1 MUH;
B TOK KOPOTKOTrO 3aMblKaHUA: s 5 MA.

NMpumeuaHne — Kaknpaswo, BCayyae NpyMeHeHUs KOHAEeHCATOpPOoB uibTpa (CBA3b C 3a3eM/IEHNEM) PEKO-
MEHAYEeTCs UCMbITaHMe HANPSHKEHUEM MOCTOSHHOTO TOKa.

McnblTaTensHoe HanpshkeHne [O/MKHO NpuiaraThCs cneaylowyM obpasom:

a) Mexay U30/IMpoBaHHbIMUN LensMu 6e3 cBepxHM3Koro 6esonaatoro HanpskeHus (CHBEH);

b) MeXJy M30/IMpPOBaHHbIMU Liensamn 6e3 cBEPXHU3KOro 6esonacHoro HanpsbkeHuss (CHBH) n nsonupo-
BaHHbIMW LeNsiMN CO CBEPXHU3KUM Ge3onacHbIM HanpshkeHmem (CHBH);

C) MeXAy U30MPOBaHHbIMY LensMn 6e3 CBEPXHU3KOro 6€30MacHOro HanpsXXeHUs 1 AOCTYMHbIMU NPO-
BOASALLMMMN YaCTSMU.

Mcnblmanmsa NnpoBogAT Ha Kaxaom 6/10ke n Moayne, BK/IOYEHHOM B MCMbITaTeNbHY0 CXeMy, Kak no-
KasaHo Ha pucyHke 13. Ecnm TpebyeTcs, UCMbITaHUa MOTyT NPOBOANTbCA Ha NHAMBUAYANbHbLIX MOAYNSAX
npwv yAaneHHbIX OCTallbHbIX MOAYsAX. Bce MexaHuyeckne nepekiyaTesm Jo/KHbl ObITh YCTaHOB/EHbI B
nonoxexve -B KJ1 Bce gocTynHble n30aupyloLne YacTn Kopnyca AO/MKHbI 6bITb MOKPbITbl MeTananye-
CKOW chonbroii. ®onbra paccMaTpuBaeTCs Kak 4OCTYNHAs NPoBOAALLAA YacThb.

Mpu ucnbiTaHUM He AOMHKHO MPONCXOANTb HAKAKOro HENPeAyCMOTPEHHOIO NepeKpbITHUA uan Nnpobos
nsonsaumm (NpegHaMepeHHoe NepekpbiTNEe — 3TO TO. KOTOPOe MOXeT 6blThb pe3y/ibTaToM HOpMaSbHOr0
hyHKLMOHNPOBAHMS YCTPOCTBA OrpaHNYEHNs epeHanpshkeHunid, BKIIOUYEHHOTO B cocTas 060pya0BaHus).
Bo3moxHoe cpabaThbiBaHME YCTPONCTB 3aluThl, YCTAHOB/IEHHbIX HA 6/10Kax, HO AO/HKHO paccmaTpu-
BaThCA Kak 0TKas.
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Ta6nuya 60 — BblgepxuBaemble HANPSXEHUS AN3ANEKTPUKA A5 UCNIbITAHWIA OCHOBHON. BONONHNTENbHON n30nsuuns
UMNY/IbCHBbIM HaMpsXXeHWeM, Hanps>keHNeM nepemMeHHOro Toka NPOMbILLIEHHO YacTOThl U HANPsHXKeHWeM NOCTOSIHHOTO Toka

Pabouee HanpsxeHue uenun'l geiicteywouiee
Hanps)XXeHne NnepeMeHHO ToKa unun McnbiTaTenbHble HanpsaxeHus npu 0—2000 m. B

HanpsaXeHne NOCTOAHHOIO ToKa

Ocwoswas w gonomutenswan wonsuns 0 WURITEE L D e 1 " Seuomne. 1
0< U, S503> 500 350 500
50 < Ue & 100*> 800 490 700
100 < L. S 150 1500 820 1150
150 < L/e S300 2500 1350 1900
300 < Uc S600 4000 2200 3100
600 <Uei 1000 6000 3250 4600

11 PaGouyee HanpshkeHWe Ha BbIBOAAX YCTPOCTBA WU LENU AN BHELWHUX NMPOBOAHbIX COeANHEHNIA.

2) Tpu NONOXWTENbHbIX W TPW OTpULATEsbHbIX WMMAYAbCa C WHTEPBA/IOM Kak MUHUMYM 1 C MexXAy Kaxablm
MMNYNbCOM.

3L Ana NnpoAyKuMM € NOCTOSHHLIM TOKOM 3TOT AMana3oH 3akaHumBaeTcs npu 60 B.

A Qna npoAyKLMM € NOCTOSAHHLIM TOKOM 3TOT Anana3oH HauyuHaeTcs npu 60 B.

51.4na ueneii/yctpoiictB ¢ CHBEH'CH3H ucnbiTaHne He NpoBoOAMTCS.

Ta6nuua 61 — BblaepxuBaemblie HaNPsKEHUS AM3NEKTPUKA AN UCNbITaHUA ABOIHOW/YcuneHHol n3onaummsl um-
Ny/NbCHbIM HanpsXeHNeM, HanpsHKeHneM NepemMeHHOro ToKa MPOMbILW/IEHHO YacToTbl U HanNpsXXeHneM NOCTOSIHHOTO ToKa

Pa6ouee HanpaxeHne uenull, aeiicTeyouee
HanpsXeHue NepemMeHHOro Toka naun WcnbiTaTenbHble HanpsaxeHnua npu 0—2000 m. B

HanpsaxeHne NOCTOAHHOIO Toka

I NmnynbcHoe, MepeMeHHbIi Tok MoCTORHHBIN TOK
AsoWinan’ycunennan usonayus amnautyga 1.2'50 mkc2t a TeyeHne 1 MuH a TeyeHne 1 MuUH

0< Ues503 850 510 720

50 < UeS 1004> 1360 740 1050

100 < i/e S 150 2550 1400 1950

150 < L/c S 300 4250 2300 3250

300 < LI S600 6800 3700 5250

600 < UeS o0 10 200 5550 7850

" Paboyee HanpshkeHve Ha BblBOAAX YCTPONCTBA UM Lienu ANA BHELIHUX NPOBOAHbIX COeANHEHWIA.

2> Tpu NONOXUTENbHLIX U TPW OoTpuuaTeslbHbIX WMMAY/IbCa C UHTEPBa/IOM Kak MUHUMYM 1 ¢ mMexAay KaxAbiM
MMNYNbCOM.

3| 4N npoAyKuMmn c MOCTOAHHLIM TOKOM 3TOT AMana3oH 3akaHunBaeTcs npu 60 B.

4) ins npoAyKuMn € NOCTOAAHHLIM TOKOM 3TOT AMana3oH HaunHaeTca npu 60 B.

5| ina ueneii/yctpoiicte ¢ CHBEH'CH3H ucnbiTaHne He NpoBOAMTCS.
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PucyHok 13 — MeTofbl UCMbITAHUS HA 3/IEKTPUYECKYID NPOYHOCTL ANINEKTPUKA

12.2.2 icnbiTaHWe Ha 3/1eKTPONPOBOAHOCTL 3aLWMTHOrO 3a3emMeHns

OnuncaHve UCMbITaHUA: NMOCTOAHHBIA TOK 30 A B TeYEHNE KaKk MUHUMYM 2 MWH NOAAIT Mexay K1eMMoi
UM KOHTaKTOM 3a3eM/IEHUS U KaXKAOM M3 [OCTYNHbIX METaN/IMYECKNX YacTel, npefHasHauYeHHbIX 415 3a3eM-
neHuns. B TeyeHne ncnbITaHUA TOK [O/KEH NOAAEPXMUBATLCS UM COOTBETCTBYIOLMM 06pa3oM perympoBatb-
cs Ha ypoBHe 30 A ¢ NOMOLLbIO 1I060r0 HN3KOTO HaMpsHKeHUs, He npeBblwatouiero 12 B. MageHne Hanpsxe-
HUA JO/HKHO U3MEPSTbCA MeXAy ToUkamu npoTekaHus Toka. Heobxoaumo cnefuThb 3a Tem, YTOObl KOHTaKTHoe
CONPOTMB/IEHNE MEXAY HAKOHEYHWKOM W3MEPUTENbHOrO AaTyvka W HaxoAswWeica nog HAM MeTasIMyeckoi
4acTbl0 He B/IMSNIO Ha pe3ynbTaTbl UCMbITAHWIA.

KpuTepuii npnemkn-6pakoBku pe3ynibTaToB MUCMbITAHWIA: BbIYMC/IEHHOE CONPOTUB/IEHNE HE AO/IKHO npe-
Bbiwarb 0,1 Om.

12.2.3 VicnbiTaHe Ha pUCK NOpaXeHUsa aHepruei, 3anacoHHON B peakTUBHbIX a/leMeHTax

KoHcTpykuus ob6opyfoBaHus A0/KHA ObiTb BbINOSIHEHA TakuM 06pa3om, UTO6bl BO BHELLHEl TOYke OT-
K/TIOYEHUSA UCTOYHMKA NUTaHMSA 060py0OBaHNA Oblia UCKIOYEHa OMACHOCTb MOpaXeHUs TOKOM OT 3apsfja,
HaKoMMBLUErocs Ha KoHAeHcaTopax, NOAKIOYEHHbIX K Leny nuTaHna obopyaoBaHns.

MpoBepka COOTBETCTBUSA OCYLLECTBASAETCA MyTEM KOHTPONS 060pyA0BaHMSA N OTHOCALLMXCS K HEMY CXEM
uenu ¢ y4eToM BO3MOXHOCTM pasbefMHeHUsa nutaHua nyteMm Haxatus «BK/17BbIKJ/1.» BO BCcexX MO/IOXeHUsX
(koTOpble MMEKT MecCTO).

O6opyaoBaHve [O/MKHO paccMaTprBaTbCs Kak COOTBETCTBYIOLLEE, ECNN KaKol-Nnbo KoHAeHcaTop, ume-
IOLLMIA HOMUHA/BHYI0 €MKOCTb, npeBbiwatouLyto 0.1 Mk®. 1 NOAKIIYEHHDBIN K Leny BHeLLHel ceTun, nMeeT pas-
pAj. 3aBepluaemblil 3a 0TPe30K BpeMeHU, KOTOPbI He NpeBbIaeT:

- 1c npu nepeHoCHOM 060pyA0BaHNY;

» 10 c npu cTauynoHapHoOM 060pyA0BaHUN.

CooTBeTCTBYIOLEE NOCTOAHHOE 3Ha4YeHue BpeMeHW — MNpoAyKT 3h(DEKTUBHON eMKoCTM B MuKpoda-
pagax n adhekTBHOro CONpOTMB/EHUS pa3psfa B Meraomax. B Tex cnyuyasx, korga TpygHO onpenennTtb
3HayYeHna ah(PEeKTUBHON EMKOCTN U CONPOTMB/IEHNS, MOXHO NMPOBECTU N3MEPEHNE MOHKEHUS HANPSXKEHNS.
3a MOoCTOsIHHOE 3Ha4YeHue BPeMEHN HampsKeHne LO/MKHO YMeHbWUTbCA A0 37 % CBOEero nepsoHavasibHoOro
3HauveHus.

12.2.4 NcnbiTaHne Ha neperpysky

YcTpoiicTBa nepekoyeHnsa AO/MKHbI 3aMblKaTb W pasMblkaTb UCMbITATE/bHYIO Lenb, UMEKLLYy0 3Have-
HVA TOKa, HanpsHXeHUs 1 KoadhduLmeHTa MOLLHOCTY cornacHo Tabnuue 62. TpebyeTcs BbINOAHUTL 50 LMKAOB,
KaX bl M3 KOTOPbIX BK/IOYAET O4HO AeliCTBME N0 3aMblKaHUIO Y O4HO AeliCTBME N0 pa3MblKaHWIo, UCMOb3Ys
Bpems BK/OYEHMA, paBHOe 1c, 1 Bpems BbIK/IOYEHUA, paBHoe 9 c. MNocne 3aBeplueHns faHHbIX 50 uukios
060pyA0BaHne 4O/MKHO OblTb MOABEPrHYTO UCMbITAHUIO HA AO/ITOBEYHOCTbL cornacHo 12.2.5. ecnm 310 Tpeby-
eTcsa no 11.11.
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Ta6nuua 62— 3HayeHus Lenu, NoABepPraemoli UCNbITAHUI0 Ha Neperpysky

Koath pnuneHt
D YHKUMOHaNbHOE Ha3HavyeHue To» HanpsxeHue
MOWMHOCTHN

O6Lee Has3HauyeHne, epeMeHHbIi Tok 1.5 K HOMWHaNbHOE 3HaYyeHne HoMUHanbHoe 0,75 g0 0.80
O6uee HasHavyeHne. MOCTOAHHbIA TOK 1.5 K HOMUHanbHOe 3HayeHne HomuHanbHoe 1.0
ConpoTuBfeHne nepeMeHHOMY TOKY 1,5 X HOMUHaNbHOEe 3HayeHne HoMUHanbHoe 1.0
ConpoTusieHne NOCTOAHHOMY TOKY 1,5 X HOMUHaNbHOe 3HavyeHne HomuHanbHoe 1.0
KOHTponbHasa Harpy3kanepeMeHHblii TOK  HOMUHanbHoe 3HavyeHnel* 1,1 X HOMUHasbHOe 3Ha- <0,35

yeHunez*
KOHTpONbHasA Harpy3ka'mocTOsiHHbI TOK HomuHanbHoe 3HavyeHunel* 1,1 X HOMUHaNbHOe 3Ha- 1.0

yeHunez*

Ecnu He ycTaHOBEHO WHbIX TpeboBaHWiA, NyCKOBON TOK fO/KEeH cocTaBnATb 10-kpaTHOe 3HayeHne yCTaHOBUB-
Lerocs Toka.
2| B MO cnepyeT HAaCTPOUTb HOMWUHA/bHbIE 3HAYEHUSI HANPSXXEHUS W ToKa, a 3aTeM yBeIMUYNTb HanpshkeHne Ha
10 % 6e3 fanbHelileli peryimpoBky Harpysku.

Kputepuii npuemkn/6pakoBky pe3ynibTaToB UCMbITaHUIA OnNpeaenseTcs TeM. BbiSIBIEHbI 1 U HET B 060py-
[0BaHMKN Noc/e 3aBepLUeHNs NCNbITaHWA 3N1eKTPUYEcKne, M301ALMOHHbIE, MEXaHNYECKE HENCTIPaBHOCTH.

12.2.5 WcnbiTaHne Ha JONITOBEYHOCTb

Mocne 3aBepLUEHUS UCMbITaHUs Ha NeperpysKy cornacHo 12.2.4 ycTpoiicTBO NepeKTUYEHUS O/HKHO
3aMKHYTb ¥ pa3oOMKHYThb UCMbITaTE/bHY0 LeMNb, UMEIOLLYI 3HAYEeHUS TOKa, HanpsXxeHus v Koadduum-
eHTa MOLLHOCTHU cornacHo Tabnuue 63. TpebyeTcs BbiNOAHUTL Bce 6000 LMKNOB, BKIKYaKLLME OLHO
3aMblKaHue 1 OfHO pa3MblkaHue. MpoAO/HKUTENBHOCT b BbINOMIHEHUSA LMK AO/MKHA COCTAaBAAThL 1c npu
BK/TIOYEHUN U NIOC 9 C NPU BLIKNIOYEHUN, UCKTOYEHEM aBnseTcsA nepsasa 1000 LMKNOB MUCMbITaHnA Lenu
KOHTPO/IbHOI Harpysku. YacToTa BbiNo/HEHNA nepBbix 1000 UMKI0B UCMNbITaHWSA Lenu KOHTPOJIbHON Ha-
rpy3Ku JO/MKHA COCTaBNATb 1UMKN B CeKyHAy, 3a UCKoYeHnem nepsbix 10— 12 UMKI0B, KOTOpPbIe AO/HKHbI
BbINOJ/IHATbCSA C MaKCMMarsibllo BO3MOXHON CKOPOCTbHO.

VcnblTaHve Ha 40/rOBEYHOCTb He TpebyeTcss NPOBOANTL Ha NONYNPOBOAHUKOBbLIX Npubopax obLero Ha-
3HAYEHUA M Ha NOJTYNPOBOAHUKOBBLIX NpUbopax, NpegHas3HauYeHHbIX A5 CONPOTUB/IEHUS TOKY.

Ta6nuua 63— 3HaueHWs Lenu, NogBEpPraeMoi NCMbITaHWI0 Ha A0NTOBEYHOCTb

PYHKLUMOHAIbHOE Ha3HaueHve Tok HanpsbkeHve Kolagﬂ::/&lﬁm
O6Lee HasHauyeHne/nepeMeHHbIn TOK HomunHanbHoe 3HauveHue HomwuHanbHoe 0.75 po 0.80
Ob6uiee HasHayeHWe, NMOCTOAHHbBIV TOK HomuHanbHoe 3HaueHne HomuHanbHoe 1,0
ConpoTusneHre nepeMeHHOMY TOKy HomuHanbHoe 3HavyeHve HomuHanbHoe 1,0
ConpoTtusieHre NOCTOAHHOMY TOKY HomuHanbHoe 3HaueHve HomuHanbHoe 1.0
KOHTposibHas HarpyskanepemeHHblii Tok1* HomunHanbHoe 3HavyeHue HomuHanbHoe <0.35
KoHTponbHasa Harpyska'mocTOAHHbIN TOKT* HomuHanbHoe 3HayeHve HomuHanbHoe 1,0

T cnbiTaTensHas Lenb nAeHTMYHa Lenu UCNbITaHUA Ha neperpysky, 3a UCK/IIYEHWEM TOro, YTO A4NA HanpsxeHnsa

ncnosib3yeTcd HOMUHa/IbHOE 3Ha4YeHue.

KpuTtepuii npuemkn/6pakoekn pesynbTaToB UCMbITaHWIi OnpesenseTcs TeM, BbiSB/EHbI M UK HeT B 060-
pyAoBaHUM Mocsie 3aBepLUEHUst UCTIbITAHWS ANIEKTPUYECKUE, M30MTSILIMOHHBIE, MeXaHNYeckne HEUCTIPaBHOCTY.

12.3 WcnbiTaHne Ha PYHKLMOHMPOBaHME NPU OAUHOYHOW HeucnpaBHocTU. ObLme NoNoXeHus

12.3.1 ®DyHKUMOHMpPOBAHWE MPWN OAUHOYHOI HencnpaBHOCTU. O6LME NOMOXEHUSA

O60py,D,OBaHVIe n cxema ero yenm 0osmkKHbI 6bITb noABeprHyTbl NCNbITAHUKO AN1A onpefeneHnsa Hencnpas-
HOCTeiA. KOTOpble MOTyT NPeACTaB/IATb ONACHOCTb. [JaHHbIe HEUCMNPABHOCTU AO/HKHbI NpuiaratbCa B TOT MOMEHT
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BpPeMeHu, Koraa obopyaoBaHne paboTaeT nNpu HarMeHee 61aronpuATHbIX YCNIOBUAX HOPMasIbHOW 3KCnTyaTaLmm.
HekoTopble KOHKPETHbIE BUAbI UCMbITAHWIA Ha OAMHOYHYH0 HEUCNPABHOCTL YCTAHOB/EHbI B 12.3.2—12.3.4.

O6opyAoBaHve JO/MKHO paboTaTh 40 TexX Nop. Noka BEPOATHOCTb HOBbIX M3MEHEHWUIA, Bbl3bIBAEMbIX BO3-
[eicTBMeM npunaraemMoil HemcnpaBHOCTW, HEe CTaHeT MasloBEpPOATHOW. [aHHbI OTPe30K BpeMeHU 06bI4HO
orpaHuyeH B npegenax 1 4. Ecnv no ncteyeHun 14 mmeroTcsA NpU3HaKW, ykasbiBalolmMe Ha OnacHOCTb BO3-
HVKHOBEHMA MoXapa, NopaxeHns TOKOM WK MPUYMHEHWA Bpeda 3[0pPOBbI0 NMepcoHasa, UCMbITaHne OOJ/IHKHO
6bITb MPOJO/HKEHO A0 TeX Mop. noka OAWH W3 BWAOB OMACHOCTEN, MepeynCcreHHbIX Bbllle, He MPou3onaeT,
6o A0 MakcMMasibHOro oTpeska BpeMEHWN, PaBHOTO 4 4.

B cnyyae c oTKpbITbIM 06OpyAOBaHNEM AN MOAENVMPOBaHWA TpebyeMoro Kopmyca MOXeT MCMo/b30-
BaTbCA CeTyaToe orpaxjeHve NpoBoAoB pasmepom, B 1,5 pasa npesbiaoWwm pasmepbl yCTpPoicTBa. BHeww-
HWIA KOPMYC WM K1eTb M3 NPOBOIOYHOW CETKU (eCnn MMeeTCsa) 1 BCe 3a3eM/IEHHbIe WY He3alMLLeHHble He-
NOABWXHbIE MeTas/IM4Yeckne YacTu AO/MKHbI 6bITb NOAK/IIOYEHbl Yepe3 GbICTpoAeicTBYOW M (6e3 3a4epXKm)
nnaskuii NnpefoxpaHnTenb 3 A K NOMOCY LEenu NUTaHus, rae CcyLllecTByeT HavMeHbllas BEPOSATHOCTb BO3HMK-
HOBEHWSA 3N1EeKTPNYECKON Jyrn K 3a3eM/IEHUIO.

HewncnpaBHOCTU AO/MKHbI 6bITb MPUIOXKEHBI TO/ILKO MO OAHOW OAHOBPEMEHHO, B /1t060M nopsigke. OAHO-
BPEMEHHOE NPUIOXKEHNE HECKOJIbKUX HEeUCNpaBHOCTE HO [O/MKHO NPUMEHATLCS.

Mocne NpUNoXeHNa Kaxao HemcnpaBHOCTW He A0/HKHO BO3HMKATb:

a) nnamMeHy UAn pacniaasneHns NINTOro maTepuana, a Takke BOCM/IaMEHEHUS X/10N4aToro marepvana,
pa3MeLLeEHHOrO B NPOU3BOJ/IbHOW hopMe BOKPYT UCMbITYEMOro yCTpoACTBa:

b) ONACHOro HanNpPsXXeHus B NMPOBOAALLMX [OCTYMHbIX YaCTSAX;

C) pa3mMblkaHus 3 A niaBKoOro npefoxpaHuTens.

12.3.2 ®yHKLMOHMPOBAHNE NPU OANHOYHOI HencnpaBHOCTU. VicNbiTaHe Ha NOBpeXAeHne KOM-
NOHEHTOB

OTpaenbHble KOMMOHEHTHI, Takue Kak KOHAEeHCcaTopbl, AWOAbl AW ApYyrue MnosynpoBOAHVNKOBbIE KOMMO-
HEeHTbI, AO/DKHbI ObITb NOABEPTHYTbl KOPOTKOMY 3aMbIKaHUIO U pa3MbIKaHWIo LEenu.

WcknoueHne coctasnseT, Korga ucnsltaHue npoBoauTb He TpebyeTtcs:

* eC/IM aHann3 Lenu nokasblBaeT, YTO BO3MOXHOE pa3MblkaHWe MM KOPOTKOe 3aMblKaHue Kakoro-m6o
0/1HOTO KOMMOHEHTAa He NpuBeAeT K Cepbe3Hol neperpyske Apyrnx KOMNOHEHTOB WK YacTeli uenw;

- B CNyYyae C KOMMOHeHTamu, NoBpexaeHne KOTOPbIX MOXET NPUBECTU K NOBbILIEHHON OMNacHOCTN BO3-
HUKHOBEHUSI NoXapa WM NopaxeHuss TOKOM W KOTopble NpeABapuTenibHO OblIM NOABEPrHYThI NMPOBEPKE U
6b1AY NPU3HaHbI NPUrOAHBIMU AN NPUMEHEHWS.

12.3.3 ®yHKUMOHUpPOBAHWE NPY OANHOYHON HEUCMPABHOCTU. VicnbiTaHWe 3alUTHOTO MMNegaHca

Ecnu 3alynTHbIA nmneAaHc npeAcTasnseT coO60i COBOKYNHOCTb KOMMOHEHTOB, KaXAbI KOMMNOHEHT A401-
XeH 6bITb MOABEPTHYT KOPOTKOMY 3aMbIKaHUIO WAW pasmblKaHWIO LEenu, B 3aBUCMMOCTM OT TOrO, YTO MeHee
61aronpuaTHO BANSET Ha YCTPOICTBO.

Ecnun 3awnTHbIA MMnegaHc npeacrasnsieT CO60i COBOKYNMHOCTb OCHOBHOM M30MALWMW U YCTPOICTBA,
OrpaHMYMBaIOLLEr0 CUY TOKa MK HanpshkeHve, TO U OCHOBHAas M30/1ALUMSA, U YCTPOICTBO, OrpaHuyYnBatoLLme
CUly TOKa AW HanpshkeHne, A0MKHbI 6bITb NOABEPrHYThI BO3A4ECTBMI0 OANHOUYHBIX HEVCNPaBHOCTER, npuna-
raemblx 0gHOBpeMeHHO. OCHOBHas M30M1AUMSA [O/DKHA GbiTb MOABEPrHYTa KOPOTKOMY 3aMbIKaHUIO, @ YCTPOWA-
CTBO, OrpaHuyMBaloLLLlee Cuay Toka AN HanpsikeHne. — KOPOTKOMY 3aMblKaHUIO UM pasMblKaHUIo Lenu, B
3aBMCUMOCTM OT TOTO, YTO MeHee 61aronpuATHO BAMSAET Ha YCTPOICTBO.

12.3.4 dyHKUMOHMPOBaHWE NPU OAUHOYHON HeucnpaBHOCTU. McnbiTaHue pasgenuTenbHbIX
TpaHcgopmaTopos

BTopuyHble 06MOTKM pa3fenuTesibHbIX TPaHCOPMAaToOpPOB A0MKHbI 6bITb NMOABEPIHYTLI KOPOTKOMY 3a-
MbIKaHWO OAWH pa3 04HOBPEMEHHO.

MIMnepgaHchbl. orpaHnymBatoLLme Culy Toka UM yCTPOIACTBa 3allnTbl OT TOKOB Neperpysku, KoTopble Hanpsi-
MYI0 MOAK/IOHEHbI K Kakoi-1nmbo BTOPUYHON 06MOTKE, AO/MKHbI ObITh NOAKIIOYEHbI BO BPEMS 3TOTO UCTbITAHWS.

12.4 WcnbiTaHue Lenein orpaHNUYeHHOW MOLLHOCTH

COOTBETCTBME MPOBEPSIETCS NYTEM W3MEPEHUS BbIXOAHOMO HAMPSHKEHWS, MAKCUMa/IbHOTO BbIXOAHOIO
TOKa U MakCUMasibHO BO3MOXHOM BbIXOAHOW MOLLHOCTY NpU CreayoLwmx YCnoBusx:

a) BbIXOHOE HamnpshXeHe N3MepsieTcst Npu YHKLMOHUPOBAaHUN 6e3 Harpy3ku;

b) BbIXOAHOI TOK W UMELLAsiCH MOLLHOCTb U3MepstoTca nocie 60 ¢ yHKLMOHMpoBaHus. Mpu 3ToM
BCE YCTPOICTBA 3aliMThbl OT TOKOB Neperpysku Ao/MkHbI GbiTb NOABEPrHYTHI KOPOTKOMY 3aMbIKaHWIO U JO/MKHA
MCMOJIb30BaTHLCS PE3UCTUBHASA Harpyska (BK/loUasi KOPOTKOE 3aMblkaHUe), KoTopasi M03BoAET NoyUnTb Mak-
CUMasibHOE 3HAYEHNE CUJIbl TOKA U COOTBETCTBEHHO MOLLHOCTY.
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13 CraHgapTHble UCMbITaHMs No 6e30MacHOCTU

13.1 VicnbiTaHMe Ha 31eKTPUYECKYIO MPOYHOCTb AN3STEKTpUKa

Be3onacHocTb m3onauun n/nnm 6apbepoB onpefensetcs cornacHo TpebosaHuAM pasgena 11. Kaue-
CTBO WM3rOTOB/IEHHON M30MAUMY U/MNN 6apbepoB JO/MKHO 6biTb TaKke NOABEPrHYTO UCMbITAHUIO COTIACHO Of-
HOMY U3 cnefyolmnx MeTooB:

a) cTaHAAapTHbIE UCMbITAHNA 3/1IEKTPUYECKO NPOYHOCTUN AMINEKTPMKa NPOAYKLMM B COOTBETCTBUM C 13.2.

B cnyyaB ecnv BbIGpaH aTOT MeToA, UCMbITaHns No 13.2 40/MKHbI BbINOHATHCSA TOMIbKO HA TOM 060pyA0-
BaHNW. B KOTOPOM €CTb AOCTYMHbIE A1 onepaTopa TOKONPOBOAALLNE YaCTy.

[JaHHble ncnbiTaHns fOMKHbI 6biTb BbINO/IHEHbI HA MOMHOCTBLIO COBpPaHHbIX 610Kax N 060pyA0BaHNM
B TOM C/nyyae, ecnv HeT Bo3MOXHOCTU NoATBEpANTb, YTO Mpoaykums, n3rotaennesaemas B locnegyowmx um-
Knax NpPou3BOACTBa, He ByAeT BNNATb Ha AeACTBUTENbHOCTL Pe3yibTaToB 3TUX WUCTbITaHWA;

b) NnoaTBEPXAEHME, YTO BCE KOMMOHEHThI M30N15LMKN, UCNONb3yeMble B NPOU3BOACTBE 6/10KOB 1N 060-
pyAoBaHuUs. 6bl/iM NOABEPrHYThbl UCMBITAHNIO HA 3/IEKTPUYECKYI0 MPOYHOCTb AM3anekTpuka B o6beme 100 %
UV NOCTaBNATCA Kak COOTBETCTBYIOLWME TpeboBaHuam 11.12.

B cnyuyae ecnu BbIGpaH 3TOT MeTOf, OH AO/HKEH MPUMEHATLCA BMeCTe C:

a) NPOBEPKON BbINO/HEHUA TPeGOBaHM Ha 3M1EKTPUYECKYI0 MPOYHOCTb AnanekTpuka no 11.2.2 nytem
npoBefeHVs UCNbITaHUiA TUNa;

b) NpoBepKOl COOTBETCTBUA NpoAykuun TpeboBaHuaM 11.4 Ha paccTosHWe nyTel yTeykn 1 3a30poB Ha
cTagun NpwACTUpUBaHUS.

C) npoueccamu aBTOMATU3MPOBAHHOW COOPKM M NPOM3BOACTBA, OCHOBAHHOIO Ha YNpaB/eHUW Kaue-
CTBOM, KOTOpble 06ecrneymBaloT COOTBETCTBME M3TOTOB/IEHHON NPOAYKLUN.

13.2 NpoBepka COOTBETCTBUS 3I/TIEKTPUYECKO NPOYHOCTU ANINTEKTPUKA

WcnbiTaTeNbHOE HanpshkxeHue, yCTaHOBeHHOe B Tabnmue 64, 4O/MKHO NoAaBaTbCs MexXAy BbIBOgAMU U
LensiMy C ONacHbIM HamnpshkeHMem W BCEMU JOCTYMHbIMU NPOBOASALMMM YacTsMU, BKIOYas BbIBOABI, npes-
HasHauYeHHble A1 NOAK/IYEeHUs K LensmM 4pyroro 060pyaoBaHns, B KOTOPOM HET OMACHOr0 HAamNPsKeHWs!, HO
KOTOpoe ABNsSieTCs AOCTYNHbLIM. [10/XKHO GbITb NPOBEAEHO O4HO U3 UCTbITAHWIA cornacHo Tabnuue 64.

Ta6nuua 64 — CraHAapTHOE UCMbITaHWe 3/1IEKTPUYECKO NPOYHOCTY ANINEKTpUKas*

o NcnbiTaTeNbHble HanpsxeHua npu 0—2000 m. B
Pabouee HanpsxeHne uennll, aeiicTeyoujee

HAMPAXEHUE MEPEMEHHOTO Toka unn Hanpmkerne MmnynbcHoe, amnautyga MepemeHHbIt TOK MoCTOSHHBIN TOK
MOCTOAHHOTO Toka 1.2/50 MKc2* B TeueHue 2 C B TeueHne 2 ¢
Ues 30 NcnbiTaHne NcnbiTaHne NcnbiTaHne
He TpebyeTcs He TpebyeTcsa He TpebyeTcsA
30 < n, S 503* 500 350 500
50 < Uc S 1004> 800 490 700
100< Uei 150 1500 820 1150
150 < Ue S300 2500 1350 1900
300 < U S 600 4000 2200 3100
600 < UEi 1000 6000 3250 4600

11 Paboyee HanpsxeHne BO BCeX TEX BbIBOAAX YCTPONCTBA WU Lienun, KOTopble AOCTYMHbI 418 onepaTopa.

21 Tpy NONOXUTENbHLIX W TPU OTpULATENbHLIX UMMNY/bCA C WMHTEPBA/IOM Kak MUHUMYM 1 Cc MexAay KaxabiM
MMMY/TIbCOM.

3| 4nA nNpoAyKuum ¢ NOCTOAHHLIM TOKOM 3TOT AnanasoH 3akaHyusaeTcsa npu 60 B.

4| AnA NpoAyKuMM C MOCTOAHHLIM TOKOM 3TOT AManasoH HayumHaeTcs npu 60 B.

514ns yenelilyctpoiicte ¢ CHBH'CH3H ncnbiTaHMe He NPOBOAUTCS.

13.3 WcnbiTaHue 3al,MTHOIO 3a3eM/ieHns

MpocToe UCMbITaHVE 3/IEKTPUYECKOI MPOBOAHOCTU O/MKHO BbITh MPOBEAEHO MeX Ay UHTepdeiicom/nop-
TOM 3aLMTHOTO 3a3eMJ/IEHNSI U BCEMU AOCTYMHBLIMU A/151 oNlepaTopa MeTa/l/IMYeckuMy YacTsIMU, NoANeXaLmMm
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3a3emsieHunto. McnbiTaHne AO0/HKHO BbIMOMHATHCA A1 BCEX G/10KOB, MMELWMX HOMUHA/IbHOE HanpshxeHue,
npesbilalLlee cBepxHU3koe 6e3onacnoe/aawmtHoe.
ConpoTuBneHve He [0/XHO npesBbiwartb 0,1 Om.

14 VHchopmaums no 6e3onacHOCTU, NpeaocTaBAseMasi U3roToBUTeNEM

CneuudhmkaLmm n3rotToBUTENS AO/DKHbI BKAHOYATb K&K MUHUMYM CNeayroLyo nHgopmaumio:

* TpeboBaHVA Mo 3aLMTHOMY 3a3EMJIEHNIO N PEKOMEHAALUN OTHOCUTE/BHO 3alUWTbl NepcoHana oT no-
paXeHus 3N1eKTPUYECKNM TOKOM;

¢ TpeboBaHMA Ha TEXHUYECKOe O6CAYXMBaHWE 3alUUTHbIX YCTPOWCTB, TakMX Kak Lenu 3aliuTHOro 3a-
3eM/1eHus], YCTPOICTBA 3aluTbl OT TOKOB NEperpysku 1 6atapeun, ncnosb3yemsle AN pesepsHoro 3Y. nT. 4.;

- ecnu cuctema MK npeactaBneHa kak -0TKpbIToOe 060pyAoBaHne», TpebyoTCs COOTBETCTBYIOLWMIA KOp-
nyc Ans obecneyeHnss HeO6XOAMMOro ypOBHS 6€30MacHOCTM U 3aluTbl OKpYXatoLen cpefbl U pyKOBOACTBO
no ycTaHOBKe, NO3ULVOHWPOBAHNIO W/MNK BHYTPEHHUM GapbepamM Wau akpaHam, eciv 3To HeobxoanMo ANs
obecneyeHns 6esonacHocTy;

- WHCTPYKUMM N0 NpochnaakTuyeckum AeicTBUSAM, eCv AE@MOHTaX Kakoro-nmbo mMoayns Bo BPeMS 3KC-
nnyatauum o6opyfoBaHNA MOXET NOBANATbL HA 6€30MacHOCTb B YACTW MOBbILLEHUS ONACHOCTW NMOPaXeHUs
TOKOM, BO3HUKHOBEHMS MoXapa W aNeKTpUYecknx HemcnpaBHOCTEIR;

* feknapauuma obnactu npegnonaraemMoro Mcnosib3oBaHusa cuctems MK ¢ yueTom kateropun nepeHa-
npsxeHusa cornacHo 3.45;

- noTeHumWasnbl N30M8LUN MeXAy KaHasoM 1 ApyrvMun Lensamu (BKYas 3asemsieHne) n mexay kaHana-
MW MPU HOPMasbHOI 3KCnayaTauum.

Ob6s3atenpHas MHhopmauma MOXeT 6bITb NpefocTaBeHa He Ha ByMaxHOM, a Ha [pyroM HocuTene.

14.1 ViHchopMaLusi OTHOCUTENBHO NMPOBEPKM KOPNYCOB OTKPLITOro 060pyAoBaHnsa (paccesHue
MOLLHOCTH)

[oKyMeHTauuMsi U3roToBUTENs JO/MKHA cofepXaTb MH(OPMAaLMIo, MO3BOMAIOLLYI0 NPOU3BECTU OLEHKY
paccesiHusi MOLLHOCTU Kaxkzol koHdurypauum MK, 61oka U Moaynsi, U UHKDOPMAaLMI0 OTHOCUTEIbHO MUHU-
Mas/IbHOTO PaccTosiHWSA, TPeGyeMoro A/ o6ecneyeHnst afeKBaTHOro OXIXKAEHNUS NP HOPMasIbHOR aKcnya-
Tauum.

14.2 NHhopmaumsa o NnoAKII0YEeHUN MeXaHUYeCcKnX BbIBOA0B

M3roToBUTEIb AO/KEH NPEAOCTaBUTL CNeAyoLWwy NHPOPMaLmnio ¢ NOMOLbI0 AOKYMeHTauun Tpebye-
MOro BuAa u/vunv MapkupoBKu:

- TUMN. NJouwaab NOMepeyHoro cevyeHns U mMaTepuan NpoBOAOB, KOTOPble MOryT ObiTb MOAK/IOYEHbI K
cucteme TK;

- pekomMeHAaLuu No UCMO/Ib30BaHUI0 3KPAHUPOBAHHbIX Kabesieil 1 NopsifoK UX NOAKTHYEHNUS U 3a3eM-
NeHus.
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Mpunoxexne A
(cnpaBouHOE)

Cxema annapaTHbIX CpeAcTB cuctembl MK

Ha pucyHke A.1 noka3saHbl annapaTHble cpeacTtsa cuctemsbl MK cornacHo IEC 61131-1 n IEC 61131-2.

nasHoe CraHuuu
npoLieccopHoe yAaneHHOro
yCTpoiicTBO eBoAa'BblBOAA
rny CYbA

Mporpammumpyemblii «oHTposInep

CraumoHapHoe 060pyaoBaHve

HecTauuoHapHble nepudepuiiHble

ycTpoiicTBa
CrauuoHapHble Henopgknovyaemble Moaknioyaemble
nepudpepuiiHble B peXume OHNaiH € pexvMe oHnaiH
ycTpolicTea

MeTpak' nopty pyembis

Me >emoc «bae

SyuK» a

MepudpepuiiHble ycTpoiicTBa

HecTauuoHapHoe o6opyaoBaHue

CucteMa nporpammupyemMoro kKoHTpon nepa (cuctema lK)

PucyHokA.1 — Cuctema nporpammupyemoro KonTponnepa (cuctema rK)

MepeHocHble U pyyHble nepuepuiiHblie YCTPOCTBa MMEIOT crelnanbHble Tpe6oBaHNsA 1 4O/MKHLI UMETb 0T/INYuns
OT CTauMOHapHbIX nepudepuitHbix ycTpoiicts (4.2.3).
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MpunoxexHne B
(cnpaBo4yHOE)

YpaBHeHUA AN1A onpefeneHnsa ctaHgapTHbIX paGO'—WIX AnanasoHOB LI,VI(*)pOBbIX BXo4o0B

YpaBHeHWs, NPUBEAEHHbIE HUXE, UCNONb30BASIUCH A5 NOSTYHYEHUA 3HAYEHUI, YCTAHOBNEHHbIX B Tabnuue 8 HacTo-
AWero ctaHaapTa (C HEKOTOPLIMU UCKTIOUYEHUSIMI, KOTOPbLIE NOSICHSOTCS B NPUMEYaHHUSX).

YpaBHeHWs ANs UM POBbLIX BXOAOB Ha NOCTO-

AHHOM TOKe
max-1-25 U,
UttmIin*0.8Uo0-U a-"B
max = Un mn
“rmin»0,2(/c
U.tax =ulr«ndngd/>hmr,
ULm, =-3 B (419 24 B NOCTOAHHOrO TOKa)

=- 6 B (ans 48 B nOoCTOSAHHOTO TOKa)

Vmin- He onpegeneHo

Bxopabl Tnna 1

fa max = H max = 4. max = 15 mA

famn* k mn+ 1 mA

i * YT max1n
Ua= 3 B (Ta6nmua 10 HacTosAwero ctaHgapTa)
Bxopabl Tuna 2
famax = *1a* = )L max =30 «A
famhe , m+1mMA-6MA

mn*/r=1-5MA

Ua = 8 B nocTosiHHOro Toka

YpaBHeHWs AN LU POBLIX BXOAOB Ha nepe-
MEHHOM ToKe

tfamax-M L ,
4imn*°-85L.- L,- 1B 1.2)
max = <fama

4.max=tfaminA™/S , Tmin

ATmn-0.2 Ue i)
Y.tax =A"TminAnfl/>/Tmin

LL.mn* O

famin”?

Bxogbl Tnna 1

famax=h mex = famax = 15 mA

fairin* 4min + 1 MmA (Y, S 120 B peiicTBytowero
HanpsXxeHus)unu

farrin=h mn +3 MA (4? > 120 B pelicTBytouiero
HanpsXxeHns)

nun- U" max ™M 9
Ud =5 B (Tabnuua 9 HacToswero ctaHgapTa) o]
Bxopgbl Tuna 2
famax = h max = famax = 30 mA

fairin™ +1mA =6 mA

Zimm* 'r=3rxA 4
Ua= 10 B cpeaHeKsagparMyeckoro sHaueHus 4
HanpsKeHNs
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Bxoabl Tuna 3 Bxopabl Tuna 3
max = H tag = 4.max “ 15 mA Tak =h max = 4.max =15 MA
Tak '* s Anmns,m=5 MA ‘M TnY =5nA
X _4_1 A«
«Fa*.-4-17“A CrrTe e 3mA 9
Ud =8 B nocTosiHHOro Toka Ud= 10 B cpeHBKBagpaTUUBCKOTO 3HAYEHUS )
HanpsHxeHus

' BcnyyaB cO BCEMM BXOAaMM C AeicTBYOW MMM HanpsxxeHnsamm 100/110/120 B n 200/220/230/240 B nepeMeHHOro
Toka B kayecTtBe UC BbiGupatoT 100 B 1 cooTBeTCTBEHHO 200 B CpeAHBKBAAPATUYBCKOTO 3HAYEHUS HAMPSKEHWS, YTOBbI
o6ecneynTb COBMECTUMOCTb OTAE/IbHbIX MOAYel C Pa3/IMYHbIMU HANPSXXEHNAMUN MUTAHUS.

2! MapgeHne HanpsxeHns 1B (NepeMeHHOro nayu NocTOSAHHOro Toka) NPUHUMAIOT AN COefUHUTENbHbIX NPOBOAOB.

3' MakcumasbHble 3HaYeHns nageHns HanpsixeHus UaundpoBbix BbIXOLOB A5 MOCTOSIHHOTO U MEPEMEHHOTO TOKA.

4| 3Hauenus r Udn  B3aTbl u3 IEC 60947-5-2.

5l Z — KOHTaKTHOe CONpOTUB/EHNE peflie B HauxXyAWweM NpakTuyeckom ciyyae. VimneAaHc pa3oMKHYTOro KOHTakTa —
100 KOM.
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MpunoxexHune C
(o6A3aTenbHoOE)

McnbiTaTenbHble NHCTPYMEHTbI

C.1 WapHUpHBIV ucnbliTaTenbHbl Naney,

Pa3mepbl B MM

PucyHok C.1 — LlapHUpHbIV nCnblTaTebHbI Naney,

[flonyckn Ha pasmepbl 6e3 YyCTaHOB/IEHHOTO fonycKa:
- NpW YrnoBbIxX n3mepeHusx: naoc 0. muHyc 10':

- NpU NUHEeHbIX U3MepeHnsax: Ao 25 mM. natoc 0. MuHyc 0,05 Mwm;
- NpU NIMHEHbIX U3MEePEeHNAX: CBblle 25 MM: + 0.2 MM.

MaTepuarsn, U3 KOTOPOro M3roTOB/IeH NaseL, fO/MKeH NPeacTaBnsaTb co6oil TepMoo6paboTaHHylo cTanb U COOTBeT-
CTBYIOLLMI M30JISALMOHHbIN MaTepua.

O6a WwapHupa nanbua MoryT umeTb U3ru6 Ha yron 90 enntoc 10e MUHyc 0€ HO TOMLKO B OAHOM ¥ TOM Xe Hanpas-
nieHnn.
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C.2 VicnblTaTenbHble WTUDThI

PucyHok C.3 — WcnbiTaTenbHblii WTUdT 100 * 4 MM

Pa3mepbl B MM

Pa3mepbl B MM
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Pa3mepbl a Mm

K 100-01

03 -0 05

PucyHok C.4 — WcnbiTatenbHblii WTMT 100 X 3 MM
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Mpunoxexne D
(cnpaBouHOE)
3o0Ha C. YpoBHU ycToinumBoctn IMC

B Tex cnyyasx, korga BcTpeyatoTcs 6051ee BbICOKME YPOBHM NOMEX, YUeM Te, KOTOPble COOTBETCTBYIOT 30He B. MOXHO
MCnob30BaTh CreaytoLMe YPOBHU YCTONUMBOCTM, CBA3AHHbIE C 30HON C.

Ta6nuua D.1 — WcnbiTaHma NnopToB Kopnyca 30Hbl C

Kputepun
Purznueckoe CCbII0YHbIN YpoBeHb  McnbiTatesnibHas OLEHKN pe-
AABNIEHVe cTaHgapT Vicnermarive VCMbITaHNA yCTaHOBKa Crocka 3y/LTaToB
UCTIbITaHNA
2neKTpo- IEC 61000-6-2 KOHTaKTHbIl paspsg, +4 kB Tabnuua 38
cTatuyeckuit . HacTosLero )] B
paspsa Bo3ayLwHblil paspag +8 kB cTaHgapta
Papgvovactota IEC 61000-6-2 AmnautygHaa  2,0—2,7 Ty 1BM Ta6bnuua 39
QnekTpomar- MoAynauns
HUTHOE none 80%, 1Ky 1,4—2.0TTy 3 B/m cTaHgapTa 4 A
AmMnnuTygHasn CUHYCOM-
Moaynaums nansHoii 80— 1000 MI'y, 10 B'm
hopMbl
MarHuTHble IEC 61000-6-2 60 'y 30 Am Tabnuua 40
nossa npo- HacToALero 2> A
MbILLIIEHHO 50 My 30 Am cTaHgapTta
4acToThl

VicnbiTaHNo Ha YCTOMYMBOCTb K 3/1eKTpOCTaTUYECKOMY pa3psaay A0/DKHbI OblTb MOABEPrHYThI:

a) ycTpoiicTBa, AOCTyNHble ANns onepatopa (Hanpumep. UMW, CMunO n NO):

b) NopTbl kopnyca:

C) yacTu obopyfoBaHns, AOCTYNHblE AN TEXHNYECKOro 06CNYyXNBaHUA (Hanpumep, nepeknyarenu, knasmartypa,
3alNTHOE'DYHKLMOHA/IbHOE 3a3eM/IeHne, KOXYX MOAYNsA, NMOpTbl NepeAayn AaHHbIX C COeAUHUTENAMWU Ha MecTe U me-
TanAn4yecknuMmn coeNHUTENAMM), KOTOPbIe He 3alluleHbl OT Cy4aiiHOro KOHTakTa.

McnbiTaHe Ha yCTOMYMBOCTb K 3/1€KTPOCTATMUECKOMY paspsafy He J0/MKHO pacnpocTpaHATbCA Ha NOPThbl nepeAayn
[aHHbIX 6e3 coeAvHNTENe Ha MecTe, Ha NOPTbl BXOL0B-BbIXOA0B W HA MOPTbI NUTaHUS.

2' 310 ucnblTaHne npegHasHa4YeHo A1 NPOBEPKU YyBCTBUTENbHOCTY 060PYA0BaHUS K MarHUTHLIM MOSIM, UCTOY-
HWKOM KOTOPbIX ABAsieTCs 06bIYHO 3aBOACKOW Mon. McnbiTaHne pacnpocTpaHaeTca TONbKo Ha o6opyaoBaHue, copaep-
Xaliee ycTpoicTBa, YyBCTBUTE/IbHbIE K MarHWTHbIM MOMSAM, Takme kak ycTpoiicTBa Ha adpdekte Xonna, Ancnnenm Ha
3NT. anckoBoAbl, MarHUTHble 3Y 1 gpyroe aHanormyHoe o6opypoBaHue. OCHOBHON MK 06bIYHO He COAEPXUT Takux
YCTPOICTB; O4HAKO MX MOTyT codepxaTb Apyrne ycTpoicTea, Takme kak UMW, [laHHOe ucnbiTaHne He npefHasHavyeHo
AN MOfeNnpoBaHNs BbICOKOMHTEHCHUBHBIX MarHUTHbIX NOneli, Hanpumep Tex, KOTopble CBA3aHbl C NpoLeccaMn cBapkn
N MHAYKUMOHHOTO HarpeBa. 3To TpeboBaHne MOXET OblTb BbIMO/THEHO MNyTEM NPOBEAEHUS UCMbITAHWUSA YYBCTBUTE/IbHOTO
ycTpoiicTBa Ha yCTpOIiCTBE U3roTOBUTENS.

3) B ananasoHe [0 3 A/M He JO/IXHO OblTb HMKAKOrO OTKIOHEHWS. B gnana3oHe cBbiwe 3 AM M3roTOBUTE/b JO/MKEH
yCTaHOBWTb AOMYCTUMOE OTK/IOHEHUe ANs nHTepdeiicos gucnnes Ha JT.

4) OTOT ypoBeHb He npejcTasnseT nosie, U3jyyaeMoe npuemonepesaTtymkom B HernocpeacTBeHHON 6/11M30CcTn oT
cuctemsl MK.
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Ta6nuya D.2— VcnblTaHNA Ha YyCTONUMBOCTb K KOHAYKTUBHBIM NOMexaM 30Hbl C

NHTepdeiiclnopT.
O603HaueHus
COrNnacHoO PUCYHKY 2

MNepepayva gax-

HbIX (Al n Ar gns
CTOEK BXofo0a'Bbl-
xopnoB Be. Biun E
ons nepudepuii-
HbIX YCTPOWCTB)

LinchpoBblie n
aHanorosble

BXOOb!BbXOOb!
Cub

MuTaHne obopy-
posaHua F

MutaHne BXo-
nos/Bbixogoe J
1 BbIXOZ, BCMO-
MoraTesibHoro
MCTOYHMKA MN-
TaHus K

dusnueckoe ABneHne

CcChINOYHbI cTaHpapT

WcneiTaTtensHasn
ycTaHoBKa

Kputepun kauyectsa
hyHKLMOHUPOBaHNA

CneuynanbHblii
uHTepdeiic.'nopt

Mepepaya fAaHHbIX

OKpaHMpOBaHHbIN
kabenb

HB3akKpaHMpoBaHHbIi
kabenb

Bxog|'BbIxog nepe-
MEHHOr0 TOoKa (He-
3KpaHMPOBAHHbIIA)

AHanorosbIli BXoA4'
BbIXOA, UN BXCA, Bbl-
X0/, MOCTOSIHHOIO TOKa
(He3KpaHMpoeaHHbIiA)

Bce akpaHupoBaH-
Hble NMHUK (3a3eM-
NeHHble)

["bTTaH/e OT UCTCSAHK-
Ka NepemeHHOro Toka

MuTaHue oT uctou-
HUKa NOCTOAHHOrO
TOoKa

Bxoga'Bbixog ne-

pemMeHHOro Toka 1 Bcno-

MoraTesbHbIi UCTOM *
nepemMeHHOro Toka

BXxoABbIX0A, NOCTOAH-

HOro TOKa 1 BCMOMO-

raTesibHbIi MCTCHBUK
MOCTOSAHHOIO TOK&a

MamocekyHanas
nmnynbcHas

nomexa

IEC 61000-6-2

Ta6nuya 41
HacTosuero
cTaHjapTa

B

YpoBeHb
ucnblTaHnii

1 kB4

1 kB4’

2 kB4

2 kB4'

2 kB4

4 kB

2kBY

4 kB4'

2 KB1+4|

MukpocckymaHas
nMmnynbcHas
nomexa 60nbLWoA
3aHeprum

IEC 61000-6-2
Tabnuua 42
Hactofawero

cTaHgapra

B

YpoBeHb
ncnbliTaHuni

2 kB CM2'

2 kB CM2'

2 kB CM2'
1B OM2'

1kBCM2

2 kB CM2'

4 kB CM
2 kB DM

1 kB CM3
1kB DM3'

4 xB CM2'
2 kB DM2'

1B CM2
1B DM2'

FOCT IEC 61131-2—2012

3aTyxatouas
PajanoyacToTHble
Kone6aTenbHas
nomexun
BO/IHA
IEC 61000-
IE 1 -6-2
C 61000-6 6-16
Ta6nuua 43 Ta6bnuua 44
HacToslero HacTosiero
cTaHaapTta cTaHpapTa
A B
YpoBeHb YpoBeHb

ucnbliTaHuii ncnbliTaHui

10B4 0.5 kB CM
McnbiTaHne
10 B4) He NpoBo-
anTes
1084 2.5kB CM
1B DM
10 B4’ 1kB CM
0.5 kB DM
10 B4) 0.5 kB CM
108 2.5kB CM
1B DM
08B 25 kBCMIL
1kB DM’)
08B 2.5«kB CM
1«B DM
10 B 25kBCMI
1«kB DM

MpoBepka BbIMO/HEHNA TpeboBaHWii 3TOro NyHKTa OCyLLeCTBASETCA B cooTBeTcTBMM ¢ 9.5—9.11 HacTosALWwero

cTaHgapTa.

[na noptoB c Tpebyemoli AnnHoi kabeneii <30 M UcnbiTaHNe He NPOBOANTCS.

3) He pacnpocTpaHsieTcsi Ha NopTbl BXOAOB, NPefHa3HauYeHHble AN NOAKMOUYEHUS K akKyMynsTOpHoi 6atapee
WM K nepe3apsikaeMoii akkyMynsiTopHoii 6aTtapee, koTopas AO/KHA U3bIMATbCA UWM OTCOEANHATLCA OT 060pyA0BaHNSA
ANs nepesapsagkv. NMopTbl BXOAOB, NpegHa3HauYeHHble A1 UCMNOb30BaHUS C afanTepoM MUTaHUS NepemMeHHOro 1 no-
CTOSIHHOTO TOKa, A0/KHbI 6biTb NOABEPrHYTbI UCMbITAHWIO HA BXOAE NEPEMEHHOr0 Toka agantepa UCTOYHMKA NMTaHuA
NepemMeHHOro ¥ NOCTOSIHHOTO TOKa, YCTaHOBEHHOMO U3roTOBUTENEM, NGO (ECNN TAKOBOW He YCTaHOB/IEH) TUMNOBOrO
afiantepa UCTOYHUKA NUTAHWUS NEPEMEHHOro N MOCTOAHHOTO Toka. 118 NOPTOB BXOAO0B U BbIXOAOB, He NpefHasHaueH-
HbIX 4N NOAKIOYEHUS K pacnpefennTefibHOl CeTU NEPEMEHHONO TOKA U He NpeAHasHauYeHHbIX 415 CTaLMOHapHOro
coeauHeHns ¢ kabenamu annHoii S 30 M. UCNbITAHUS He NPOBOASATCS.

4) Ana nopToB c Tpe6GyeMoi ANnnHON Kabeneit 5 3M UCNbITaHNE He NPOBOAUTCS.
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Mpunoxexne E
(cnpaBouHOE)

MprMep ¢ 3NEeKTPUYECKNM MepeHanpshkeHnem

Ha pucyHke E.1 nokasaHo, kakme Tpeb6oBaHUSA OTKOCATCA K KaXA0W YacTW UCTOYHMKA NUTAHUA CTaHAAPTHON KOH-
CTpykuuu. B aTom npvMmepe paccmaTpuBaeTcs cneyrolas cutyauua: kateropua nepeHanpsxxeHus ll. cteneHb 3arpasHe-
HWA 2. rpynna matepuanos Il. oTCYyTCTBUE 3aLynTbl OT NEpeHanpsXeHnsl, HOMUHaNbHbIA TOK 8 A, BCe 3Ha4YeHWUs UHTepno-
NMpoBaHbl ANA feicTBylowero HanpskeHns 230 B. ecnu He ycTaHOBEHO Apyrux Tpe6oBaHUii.

Pexum nepeknwyeHna

O - VCTOYHMK nuTaHusa

BXOA CceTeBOro nuTaHusa

12CK230 B ot geiicTBytowero MOBTOPSIOLLEECS NMKOBOO BbIX0f NOCTOSAHHOTO
Hanps>XeHns NnepemMeHHoro HanpsxeHne 1,6*8 Toka (CHBH)
Toka 50180 I'y, ’
O - Pab6ouee HanpsxeHue une,
paBHoe 45C B
3oHa 1 3oHa 2 3cuna 3

PucyHok E.1 — [inuHa NyTv yTeuku Asi Leneil, B KOTOPbIX CO34al0TCs NOBTOPSIOLLNECS NMUKOBbIE HANPSXKEHUS

30Ha 1: Ha BbiBOAAaX A/151 BHELWHNX NPOBOAHBIX COEANHEHNI 3HaYeHne, paBHoe 1.6 MM cornacHo Tabnuue 51 HacTo-
Allero ctaHgapTa, ABnseTcs AOMUHAHTHBIM MO OTHOLIEHMWIO K AJIMHE NyTU yTeuku, paBHoli 1.64 mm cornacHo Tabnvue 54
HacTosiero ctaHgapTta. CnepoBartefibHO, TpebyeTcs co6104aTb MUHUMANbHBIA 3a30p W A/IMHY NyTWU yTeykn Ha 1.6 Mm.
Ha yyacTke, HaxogsAwemcs Haf BbIBOAAMY 419 BHELIHMUX NPOBOAHbIX COeANHEHWNA, OCHOBHbIE 3a30Pbl AO/KHbI ObITb paB-
Hbl unn 6onee 1.50 MM cornacHo Tabnuue 49 HacTosAlWero ctaHgapra, a A/iMHa nyTu yTeuku fosbkHa OblTb paBHa uamn
6ones 1,64 mm cornacHo Tabnuue 54 HacTosWero crtaHgapTa.

30Ha 2: Ha neyaTtHoil nnate TpebyeTcA co60AaTb MUHUMASbHBIE OCHOBHOM 3a30p 2,25 MM cornacHo Tabnuue 49
HacTosLlero cTaHgapTa B c/iydyaB paboyero HanpshkeHust 450 B v gnunHy nyTn yTeukun 2.85 MM cornacHo tabnuue 56 Ha-
cToflLero ctaHgapTa BCnecTBMe MOBTOPAOLWErocs NMKOBOro HanpsxeHus 1600 B.
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Ha yyacTke, HaxofsLeMcs Ha rpaHuue mexay msonsuyueii n uensto ¢ CHBEH. 3a3op, paBHblii 2,3 MM cornacHo Ta-
6nuue 50 HacTosWero cTaHfapTa, ABNAETCA LOMUHAHTHBIM AN1S ANVHbI NYTU yTeukn 1.73 MM. NONy4YeHHOl nyTeM YMHOXe-
HUA MHTEPNOSIMPOBAHHOIO 3HayeHns 0,87 cornacHo Tabnuue 55 Ha koadphuumneHT 2 cornacHo 11.4.4 B criyyae ¢ A4BOWHOW
n3onauueii. CnepoBatenbHo, TpebyeTcs co6104aTb MAUHUMASbHbIV 3230P U NYTb YTEUYKM Ha 2.3 MM.

30Ha 3: B cniyyae ¢ uensmm ¢ CHEBH noBTopsioLrecst NMKoBble HaNpsXeHWs He NPUCYTCTBYIOT, NO3TOMY NPUMEHS-
10TCA TONbKO 06LiMe TpeGoBaHNsA No 6e30NacHOCTU.
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Mpunoxexnune A
(cnpaBouHOE)

CBefleHNs1 0 COOTBETCTBUM CChINTOYHbIX MEXAYHAPOAHbIX CTAHAAPTOB
MEXrocyAapCTBEHHbIM CTaHAapTam

Ta6nuua [JA1

O603HaueHe CCbIIOYHOTO CreneHb O603HaueHVe 1 HaMMEHOBaHVe COOTBETCTBYIOLLIErO
MeXayHapoHOro CTaHaapTa  COOTBETCTBYUS MEXrocyapCTBEHHOrO CTaHAapTa
IEC 60060-1(1992) —_ -.1)
IEC 60068-2-1(2007) — .2)
IEC 60068-2-2(1974) — u3)
IEC 60068-2-6(1995) — .
IEC 60068-2-14(1984) — »
IEC 60068-2-27(1987) MOD FOCT 28213—89 (M3K 68-2-27—87) «OCHOBHblE METOAbI UCMbITAHUIA HA

BO3/elCcTBME BHELWHMX (hakTopoB. YacTb 2. VcnbiTanus. VicnbiTaHne Ea n
pykoBoACcTBO: OAUHOYHbIN yaap)»

IEC 60068-2-30(2005) — o-4)

IEC 60068-2-31(1969) MOD FOCT 28217—89 (M3K 68-2-31—69) «OCHOBHblE METOAbI UCMbITAHUIA HA
BO3/elicTBME BHEWHNX hakTopoB. YacTb 2. VcnbiTanmsa. NcnbiTaHne Ec:
MageHvie n onpokuabiBaHne, npejHasHayeHHoe B OCHOBHOM AnA anna-
patypbi»

IEC 60068-2-32(1975) MOD FOCT 28218—89 (M3K 68-2-32—75) «OCHOBHblEe MeTOAbl UCMbITAHWIA Ha

BO3AelicTBME BHELWHNX hakTopoB. YacTb 2. McnbiTaHus. VicnbiTaHne Ed:
CBob6ogHoe nageHue»

IEC 60364-1(2005) MOD FOCT 30331.1—2013 (IEC 60364-1:2005} «3nekTpoyCTaHOBKN HU3KO-
BOJIbTHble. YacTb 1. OCHOBHbIE MOJIOXKEHMWs, OLEeHKa 06X XapakTepu-
CTVK, TEPMUHBI 1 ONPESENeHNs»

IEC 60364-4-41(2005) — -.5)

IEC 60417 (all parts) — .

IEC 60529(2001) MOD FOCT 14254—2015 (IEC 60529:2013) «CTeneHu 3awmuTbl, 06ecneynsae-
Mble o6on04kamu (Kog IP)»

IEC 60664-1(1992) — *.B)

IEC 60664-3(2003) IDT F'OCT IEC 60664-3—2015 «KoopauHauus nsonauuv gns obopyaosaHus

HW3KOBOJIbTHbIX cucTeM. YacTb 3. icnonb3oBaHne NOKPbLITWIA, repmeTu3a-
Uun 1 OopMOBKM ANA 3aLLUTbl OT 3arpsA3HeHns”

B Poccuiickoli ®epgepauunn geiictByetr TOCT P 55194—2012 «3nekTpoobopyAoBaHWe U 3/1eKTPOYyCTaHOBKM
nepeMeHHOro Toka Ha HanpskeHus oT 1 4o 750 kB. O6Lwue mMeToAbl UCNbITAHUA 3N1EKTPUYECKO MPOYHOCTM U30NALUN-.
2) B Poccuiickoii ®egepauun geiicteyetr FOCT P M3K 60068-2-1—2009 «licnbiTaHNa Ha BO3AelCTBME BHELLHNX
akTopoB. YacTb 2-1. VcnbiTaHus. NcnbiTaHne A: Xonoa».
3) B Poccuiickoit efepauumn gelicteyet FTOCT P M3K 60068-2-2—2009 «VicnbiTaHUA Ha BO3AelCTBUE BHELLHNX
hakTopoB. YacTb 2-2. VicnbiTaHnsa. MicnbiTaHne B: Cyxoe Tensio».
B Poccuiickoii ®egepauun agelicteyet FTOCT P M3K 60068-2-30—2009 «McnbiTaHUA Ha BO3feicTBME BHELIHUX
thakTopos. YacTb 2-30. NcnbiTanus. McneiTaHne Db: BnaxHoe Tenno, ymknmyeckoe (12 4 + 12-yacoeoii Lukn)».
B Poccuiickoii ®egepauunm gelicteyet FOCT P 50571.3—2009 (MOK 60364-4-41:2005) «3neKTpoyCcTaHOBKN HN3-
KOBO/IbTHble. HacTb 4-41. Tpe6oBaHua fna obecneyeHns 6esonacHoCTU. 3alymMTa OT NOPAXEHNSA SNEKTPUYECKUM TOKOM>».
e* B Poccuiickoit ®epepauun gelicteyet FOCT P M3K 60664.1—2012 «KoopanHauusa nsonauum ana obopyposa-
HMSA B HU3KOBOJIbTHBIX cMcTeMax. YacTb 1. MpuHLMNbI, TPe6OBaHUS U UCTbITAHUS».
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CreneHb
COoOTBETCTBUA

O603HauYeHNe CCbIIOYHOTO
MexX/JyHapofHOro cTaHgapTa

O603HaYeHNe N HaUMeHOBaHWe COOTBETCTBYIOLLEero
MeXrocyf,apCTBEHHOrO cTaHjapTa

IEC 60695-2-11(2000)

IEC 60695-11-10(1999)
IEC 60947-5-1(2003)

IEC 60947-5-2(2004)

IEC 60947-7-1(2002)

IEC 60950-1(2001)

IEC 61000-4-2(1995)

IEC 61000-4-3(2006)

IEC 61000-4-4(2004)

IEC 61000-4-5(2005)

IEC 61000-4-6(2003)
IEC 61000-4-8(1993)

IEC 61000-4-11(2004)

IEC 61000-4-18(2006)

IEC 61000-4-29(2000)

IEC 61000-6-1(2005)

0T

MOD

oT

MOD

HoT

MOD

FOCT IEC 60695-2-11—2013 «McnblTaHUA Ha NOXapoonacHOCTb.
YacTb 2-11. OCHOBHble MeTOAbl UCMbITAHWIA packaseHHOW NPOBOJIOKONA.
VcnbiTaHne packaneHHol NPoBOMOKO/ Ha BOCN1aMeHAEMOCTb KOHEYHO
npoAyKLun»

FOCT IEC 60947-5-1—2014 «AnnapaTypa pacnpefeneHus u ynpasneHus
HM3KOBOMbTHaA. YacTb 5-1. AnnapaTbl U KOMMYTaLMOHHbIE 3/1EMEHTbI Lienei
ynpaeneHus. nekTpomexaHuyeckue ycTpoiicTea Lenei ynpaBneHus-

FOCT IEC 60947-5-2—2012 «AnnapaTypa pacnpefesieHus u ynpasne-
HUA HU3KOBOMIbTHAA. YacTb 5-2. AnnapaTbl U KOMMYTaLWOHHbIE 3N1EMEHTbI
ueneii ynpaBneHus. BeCKOHTaKTHble faTunKu-

FOCT IEC 60947-7-1—2016 «Annapartypa pacnpefefieHusa v ynpasne-
HUA HWU3KOBONbTHaA. YacTb 7-1. 3nekTpoobopygoBaHme Bcnomoratesb-
Hoe. KooK KNeMMHbIe A1 Me[HbIX NMPOBOLHNKOB»

FOCT IEC 60950-1—2014 «O6opyaoBaHne MHHOOPMAaLMOHHbLIX TEXHO/O-
rvii. TpeboBaHua 6e3onacHocTu. YacTtb 1. O6wme TpeboBaHNs-

FOCT 30804.4.2—2013 (IEC 61000-4-2:2008) «COBMeCTUMOCTb TEXHU-
Yeckux CpefcTB 3NEKTPOMarHuTHas. YCTOMUMBOCTb K 3nekTpocTaTuye-
ckuM paspagam. TpeboBaHuA U MeTofbl UCMbITAHWIA-

FOCT IEC 61000-4-3—2016 «3nekTrpomarHutHas COBMECTUMOCTb
(BMC). YacTtb 4-3. MeToAbl vcnbiTaHWii U n3MepeHuin. UcnbiTaHne Ha
YCTOWUYMBOCTb K M3M1y4aeMoMy PajMo4acTOTHOMY 3/71€KTPOMarHUTHOMY
nosto-

FOCT IEC 61000-4-4— 2016 «3nekTpoMarHutHaa coBmecTumocTb (3MC).
YacTb 4-4. MeToAbl UCMbITAHUI U W3MepeHunii. VcnbiTaHne Ha ycToiun-
BOCTb K 3/1EKTPUYECKNM BbICTPLIM NepexofHbIM npotleccam (naykam)»

FOCT IEC 61000-4-5—2017 «3nekTpomarHutHasds COBMECTUMOCTb
(3MC). YacTtb 4-5. MeToabl vcnbiTaHWii U n3MepeHunin. UcnbiTaHne Ha
YCTOWUYMBOCTb K BbIGPOCY HaNpsiKeHUs-

FOCT IEC 61000-4-8—2013 «3nekTpomMarHutHas COBMECTUMOCTb
(®MC). YacTtb 4-8. MeTofbl vcCnbiTaHWii U n3MepeHuin. UcnbiTaHusa Ha
YCTONYMBOCTb K MArHUTHOMY MOJ1t0 MPOMbILLIEHHOW YaCTOTbI»

FOCT 30804.4.11—2013 (IEC 61000-4-11:2004) -COBMECTMMOCTb TeEX-
HUYECKUX CPEeACTB 3/IeKTPOMarHuTHasi. YCTONUMBOCTb K NpoBanam, kpa-
TKOBPEMEHHbLIM MPEPLIBAHUAM U U3MEHEHWUSIM HANPSHKEHNS 3/1eKTpOnuTa-
HUSA. Tpe6oBaHWs 1 METOAbI UCTIbITAHNI»

FOCT IEC 61000-4-18—2016 -2nekTpomMarHutHas COBMECTUMOCTb
(3MC). YacTb 4-18. MeToAbl MCNbITAHUIA U M3MEPEHUiA. VicnbiTaHne Ha
yCTOUMBOCTb K 3aTyxatlleli koneb6aTesibHOW BOHE»

FOCT IEC 61000-4-29—2016 -3nekTpoMarHutHas COBMECTUMOCTb
(3MC). YacTb 4-29. MeToabl MCNbITAHUA U U3MepeHUnii. McnbiTaHnsa Ha
YyCTOYMBOCTb K NpOBasiaM Hanps>KeHUs Ha BXOLHOM MopTe anekTponuTa-
HWSA MOCTOSIHHOTO TOKa»

FOCT 30804.6.1—2013 (IEC 61000-6-1:2005) «COBMeCTUMOCTb TEXHU-
YeCcKnx CPefCTB 3/1eKTPOMarHuTHas. YCTONUMBOCTb K 3/1eKTPOMArHUTHbLIM
nomexam TEXHUYECKUX CPeACTB, NPUMEHSAEMbIX B XWUJIbIX, KOMMePYeCKNX
30Hax W NPOWN3BOACTBEHHbIX 30HAX C MasibiM 3HepronoTpebneHnem. Tpe-
60BaHUS U METOAbI NCNbITAHUI»
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O603Ha4eHNE CCbIIOYHOTO CreneHb O603Ha4eHNE N HAMMEHOBAHWE COOTBETCTBYHOLLETO
MeX/yHapoAHOro CTaHfapTa  COOTBETCTBUA MEXTrOCyaPCTBEHHOIO CTaHaapTa
IEC 61000-6-2(2005) MOD FOCT 30804.6.2—2013 (IEC 61000-6-2:2005) «COBMECTUMOCTb TE€XHU-

Yeckux cpeAcTB 3/IEKTPOMAarHUTHasA. ¥YCTONUMBOCTb K 3/1€KTPOMArHUTHbIM
rnoMexam TEXHUYECKUX CPefCTB, MPUMEHSAEMbIX B MPOMbILLNIEHHbIX 30HaX.
Tpe6oBaHust U MeTOAbl UCMbITAHNIA»

IEC 61000-6-4(2006) oT FOCT IEC 61000-6-4—2016 «3nekTpomMarHuTHas COBMECTUMOCTb
(3MC). Yactb 6-4. O6wme cTaHaapTbl. CTaHAapT 3/1€KTPOMAarHUTHOWM
3MMCCUN AN NPOMBbILLTEHHBIX 06CTAHOBOK»

IEC 61010-1(2001) oT FOCT IEC 61010-1—2014 -Be30nacHOCTb 3/IEKTPUYECKMUX KOHTPOSIbHO-
n3MepuTenbHbIX NpbopoB M nabopaTopHoro o6opypoBaHus. Yactb 1
O6uwme TpeboBaHUA»

IEC 61131-1(2003) — D

IEC 61131-3(2003) — *-2)

IEC'TR 61131-4(2004) — .

CISPR 14-1(2005) MOD FOCT 30805.14.1—2013 (CISPR 14-1:2005) -COBMeCTUMOCTb TEXHU-

UeCKUX CPeACTB 3/1eKTPOMarHnTHasi. BbiToBble NMPUGOPLI, 3neKTpuyeckne
MHCTPYMEHTbI 1 aHa/I0TMyYHble YCTPOIiCTBa. Paguonomexu UHAYCTpUab-
Hble. HOpMbI ¥ METOAbl U3MEPEHUI»

CISPR 16-1-2(2003) HoT FOCT CISPR 16-1-2—2016 -Tpe6oBaHus Kk annapartype A1 U3mepeHus
paguonoMex M NMOMeEXoycTOMYMBOCTM W MeToAbl n3mMepeHus. HYactb 1-2.
Annapatypa Ana U3MepeHus paguMonomMex W NoMexoyCTON4YMBOCTW.
YcTpoiicTea CBA3W A1 U3MEPeHNit KOHAYKTUBHbIX NOMex»

CISPR 16-1-4(2004) oT FOCT CISPR 16-1-4—2013 -COBMEeCTMMOCTb TEeXHUYECKUX CpPeacTB
afiekTpoMarHuTHas. TpeboBaHua k annapaTtype 415 U3MepeHus napave-
TPOB MHAYCTPUa/bHLIX pagnonomMex n nomMmexoyctoiynsocTu. Yactb 1-4.
AnnapaTypa Ana U3MepeHus pagmonoMex U NoMexoyCTONYMBOCTU. AH-
TEHHbI U UCMbITATeNbHbIE NAOLWAaAKN ANA N3MEPEHNS U3TyYaeMblX NoMex»

CISPR 16-2-1(2005) HoT FOCT CISPR 16-2-1—2015 -Tpe6oBaHua k annapatype A1 n3mepeHums
paguonomex U NOMexoycToN4MBOCTM W MeToAbl usmepeHus. YacTb 2-1.
MeToabl U3MepeHNUs NOMeX 1 MOMEXOYCTONYNBOCTU. MI3MEpPEHUst KOHAYK-
TUBHbIX NOMEX»

CISPR 16-2-3(2006) oT FOCT CISPR 16-2—2016 -Tpe6oBaHusi K annapatype AN U3MepeHus
paguonoMex U NMOMEXOyCTOMYMBOCTM W MeToAbl n3MepeHus. HYactb 2-3.
MeToabl U3MepeHuUs pafumonoMex U MoMexoycTonumBocTU. Vi3mepeHus
n3nyyaemblix MoMex»

* COOTBETCTBYIOLLMII MEXIocyJapCTBEHHbIN cTaH4apT OTcyTCTBYeT. [lo ero NpUHATUS PeKoMeHAYeTcsl UCMNob30-
BaTb NEPEBOJ, HA PYCCKNIi A3bIK 4AHHOTO MEXAYHapO4HOro CTaHaapTa.

MpumevyaHne — B HacTosAwel Tabnuue NCNoNb30BaHbl CleayioLie YCN0BHble 0603Ha4YeHNs1 CTeNEeHN CooT-
BETCTBUS CTaH4apTOB:

- lOT — naeHTuYHbIe cTaHfapThl:

- MOD — moauununpoBaHHbie cTaHAapThl.

B Poccuiickoii depepauun aeiicteyet FOCT P M3K 61131-1—2016 "KoHTpoiepbl nporpammupyemble. YacTb 1.
O6uTas uHopmaumsa».

2) B Poccuiickoii ®egepauum geiicteyeT FTOCT P M3K 61131 -3—2016 "KoHTponepbl nporpaMmmupyemsle. HacTb3.
A3bIKM NporpamMmMunpoBaHnN».
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IEC 6003812002

IEV 60050-151:2001

IEV 60050-161:1990

IEV 60050-195:1998

IEC 60112:2003

IEC 60445:20062-

IEC61140:20013>

IEC 61506:1997

IEC 62079:20014>

FOCT IEC 61131-2—2012

Buénunorpadcusa

IEC standard voltages

{CTaHpapTHble HanpsXeHus, pekomeHgyemble |IEC)

International Electrotechnical Vocabulary — Part 151: Electrical and magnetic devices
{MexayHapoaHbl/i aneKTpoTexHn4eckunii cnosapb. YacTtb 151. DnekTpuyeckne n MarHuTHble
ycTpoiicTea)

International Electrotechnical Vocabulary — Part 161: Electromagnetic compatibility
{MexayHapofHblli 3NeKTpOTeXHWYeCckuin cnosapb. [naBa 161. 3nekTpomarHutHas
COBMEeCTUMOCTb)

International Electrotechnical Vocabulary — Part 195: Earthing and protection against electnc
shock

{MexgayHapofHbl/i 3/1eKTpoTeXHUYeckuii crnosapb. YacTb 195. 3asemneHve u 3awuta oT
nopaxeHusi 3N1eKTPUYeCcKnM TOKOM)

MettKid lor the determination ol the proot and the comparative tracking indices of solid insu-
lating materials

{MeTop onpefeneHnsi KOHTPONILHOTO U CPaBHUTE/IbLHOrO MHAEKCA TPEKNHIOCTOMKOCTN TBEp-
AbIX U30/IALMOHHBIX MaTepranos)

Basic and safety principles for man-machine interface, marking and identification — Identifi-
cation of equipment terminals and conductor termination

{OcHoBHbIe NpMHUMMbI 1 NpaBuna 6e30nNacHOCTM 419 HTepdeiica yenoBek — mMallnHa, Map-
KnpoBKa v ngeHTudukaums. MigeHtudukauna soiBogos 060pya0BaHNs U BbIBOLOB NPOBOAOB)
Protection against electric shock — Common aspects for installation and equipment
{3awuTa oT NnopaxeHns anekTpnyecknm Tokom. O6LLne acnekTbl yCTAHOBKW 1 060pyA0BaHNSA)
Industrial-process measurement and control — Documentation of application Software
{KoHTponb 1 ynpaBneHue NPOU3BOACTBEHHbIM MNPOLECCOM. [JOKyMeHTauus npuknagHoro
nporpamMmmHoro obecneyeHus)

Preparation of instructions — Structuring, content and presentation

{MoproToBka MHCTPYKUWA. CTPYKTYpUpOBaHue, cogepxaHue 1 npeacrasreHve)

') 3ameHeH Ha IEC 60038<2009).
2) 3ameHeH Ha IEC 60445{2017).
3>3ameHeH Ha |IEC 61140(2016).
4> 3ameHeH Ha IEC/IEEE 82079-1(2019).
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