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BeepgeHue

CraHgapT M3K 61000-4-4—95 saBnsieTcs YacTbio cTaHaapToB M3K cepum 61000 cornacHo cnegytoLleit
CTPYKTYpE:

YacTtb | OcHOBbI
O6Luee paccMoTpeHWe (BBeAeHWe, hyHAaMeHTabHble MPUHLMIbI)
OnpegeneHus, TepMUHONOT A

YacTb 2 dneKTpomMarHMTHas 06CTaHOBKa
OnuncaHye aTeKTPOMarHUTHOM 06CTaHOBKM
Knaccudmkauys aneKTpoMarHATHOR 06CTaHOBKM
YPOBHU 3N1EKTPOMArHUTHO COBMECTUMOCTU

YacTb 3 HopMmbl
Hopwmbl nomexoamucenn
HopMmbl NoMexoycToiiumBoCTH (B Tex CyyasX, KOrfja OHU He ABMAIOTCA NPeAMETOM PacCMOTPEHUSs
TEXHWYECKUMU KOMUTETaMU, pa3pabaTbiBatoWMy CTaHAapTbl Ha MPOAYKLMIO)

YacTb 4 MeToapl UCNbITAHUIA 1 U3MEPEHWA
MeToabl n3mepeHuit
MeToabl UCnbITaHWi

YacTb 5 PykoBoACTBa N0 YCTaHOBKE M MOMEXOMOAaBIeHUIO
PykoBofcTBa N0 yCTaHOBKe
PykoBofCTBa MO NOMEXOMOLAB/EHMNIO

YacTb 6 ObLyme cTaHapThl
YacTb 9 PasHoe

Kaxaas YacTb NofpasaensieTca Ha pa3genbl, KOTopble MOryT 6bITb ONMy6/IMKOBaHbI Kak MeXAyHapoaHble
CTaHAAPTbI B0 Kak TEXHUYECKME OTYETHI.

3TN CTaHA4apTbl U OTUETHI ByAYT ONY6AMKOBaHbI B XPOHO/IOrMYECKOM MOPSiAKe U COOTBETCTBYHOLLM
06pa3oM NPOHYMEpPOBaHbI.

HacTosuwwnii pasgen sataeTcs MeXayHapoAHbIM CTaHAAPTOM, B KOTOPOM NPUBOAATCS Tpe6oBaHMs no-
MEXOYCTOWYMBOCTU 1 METOABI UCMbITAHWIA, OTHOCAWLMECS K HAHOCEKYH/HBIM UMMYbCHBIM MOMEXaM.
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FrOCYAAPCTBEHHDbIW CTAHOAPT POCCUMNCKOW O®EAEPALUNU

COBMECTUMOCTb TEXHUYECKNX CPELCTB 3/1IeKTPOMArHUTHas
YCTOMUYMBOCTb K HAHOCEKYH/HbIM NMMY IbCHbIM MOMEXAM
TpeboBaHWA N METOAbI UCMbITaHWIA

Electromagnetic compatibility of technical equipment. Immunity to electrical fast transient/burst.
Requirements and test methods

[arta BeefeHns 2001—01—01

1 O6nacTb NpUMeHeHMs

HacToswwmii CTaHAapT pacnpoCcTPaHAETCA Ha 3NEKTPOTEXHUYECKME, 3NEKTPOHHbIE 1 PaaN03NIeK TPOHHbIE
nsgenus n obopyaosaHue (fanee B TEKCTE —TEXHUYECKME CPefCcTBa) U YCTaHaBNMBaeT TpeboBaHUA U MeTOAbl
UCMbITaHW TexHNYecknx cpeacTB (TC) Ha yCTONYMBOCTb K HAHOCEKYHAHBIM MMMY/bCHbIM Momexam (HI ).
CTaHAapT yCTaHaB/IMBAET CTEMEHMN XXECTKOCTW UCMbITaHWi, KOTOPble OTHOCATCA K Pas/iMyHbIM YCN0BUAM
akcnayatauum TC, a TakKe METOAbI UCNbITaHWIA.

Llenbio HacToALLEr0 CTaHAapTa ABMISETCS YCTaHOBNEHWE 06LLMX NPaBui OLEHKU KauecTsa DYHKLMOHN-
posaHua TC npu Bo3gelictBun HH, BO3HMKAOLLMX B pe3ynbTaTe KOMMYTaLMOHHbLIX NPOLECCOB (Mepekto-
YeHWI MHAYKTUBHbIX Harpy3oK, pa3sMblKaHWUii KOHTAKTOB pene W T. M.), Ha NOPTbl 3/IEKTPONUTAHNUS U CUTHa-
NOB BBOLA/BbIBOJA.

CraHpapT yCcTaHaB//BaET:

- (hOpMY MMMYNBbCOB UCMbLITATENBHOTO HANPSXXEHUS;

- CTENEHW XXECTKOCTY UCMbITaHWIA;

- Tpeb0oBaHMS K MCMbITaTeNbHOMY 060pY0BaHUIO;

- CXeMbl pPaboumx MecT Ans UCMbITaHWIA;

- METOAbl UCNbITaHWA.

B cTaHaapTe AaHbl METOAbI MCMbITaHWIA B 1aBOPATOPHbIX YCOBUAX U UCMbITAHWIA Ha MecTe 3KcnyaTa-
ummn TC nocne UX OKOHYaTe/IbHOWM YCTaHOBKM.

HacToswmii cTaHAapPT He yCTaHaBIMBAET UCMbITaHWA, MPUMEHSEMBIX AN KOHKPEeTHbIX TC nam cuctem.
Eto rnaBHoi 3afaueli sausieTcs 06ecreyeHme BCEX 3aMHTEPECOBaHHbIX TEXHUYECKMX KOMWUTETOB MO CTaHAapTu-
3aumn. paspabaTbiBaOLLMX CTAHAAPTHLI Ha MPOAYKLMIO, 0OLLMMM CCbINOYHBIMMW faHHBIMW. TEXHUYECKE KOMU-
TeTbl N0 cTaHAapTu3auun (M usrotosutenn TC) HecyT OTBETCTBEHHOCTb 3a BbIOOP METO0B U CTeMeHei
YKECTKOCTW MCMbITaHWA, NpuMeHsaeMbIX ans TC.

CTeneHn >KeCTKOCTM UCMbITaHUN HayCTORYMBOCT b K HAHOCEKYHAHBIM UMMY/IbCHBIM MOMEXaM 1 METOZbI
“CNbITaHNW yCTaHaBMBal T B CTaHAapTax Ha TC KOHKPe THOro Buaa 1 B TEXHUYECKON OKYyMeHTauun Ha TC
B COOTBETCTBUM C HACTOALLMM CTaHLaPTOM.

TpeboBaHKs HACTOALLErO CTaH4apTa ABNAI0TCA 00538 TeNbHBIMU.

Copgep>kaHue cTaHgapTa M3OK 61000-4-4—95 HabpaHo NpsMbIM LWPUATOM, JOMOAHUTENbHbIE TpeboBa-
HUA K cTaHgapTy M3K 61000-4-4. oTpadkatoLime N0 TPeBHOCTY 3KOHOMUKI CTPaHbl, — KypCUBOM.

M3paHue oduumanbHoe

2-349 1
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2 HopmaTtuBHbIe CCbINKM

B HacToALEeM CcTaH4apTe UCMO/b30BaHbI CChIKY Ha CriedytoLLve CTaHgapThbi:

FOCT P B.56B—97 NocygapcTBeHHas cucTema obecredeHs eAuHCTBa M3MepeHuiA. AT TecTaums ucnbl-
TaTenbHoro 06opyosaHusa. OCHOBHbIE MOMOMKEHNA

[OCT 14777—76 PagyonoMexn NHayCTpuabHble. TepMuHbl Y onpeseneHns

FOCT30372—95/TOCT P 50397—92 CoBMECTUMOCTb TEXHNYECKWX CPEACTB 3/eKTpoMarHuTHas. Tep-
MUHbI 1 OMnpeseneHns

FOCT P 51318.22—99 (CUCIP 22—97) CoBMeCTUMOCTb TEXHUYECKUX CPEACTB 3N1EKTPOMArH1THas!.
Pagnonomexv MHAyCTpranbHble 0T 060pyA0BaHNs MHOPMALMOHHBIX TEXHONOrMiA. HOpMbl M METOAbI UCMbITa-
HWiA

3 O6uWue NonoXKeHus

VcnbiTaHne Ha Bo3gelicTBue HNM —3To ucnbITaHWe NavykaMm MMMYAbCOB HAHOCEKYHAHOM ANnTe Nb-
HOCTUW. NoNaraeMbIX Ha NopTbl 3/IEKTPONUTAHUSA, 3a3eM/IEHUSA U CUTHAN0B BBOLA-BbIBOAA. CyLLECTBEHHbIMU
ocobeHHocTAMU HWI gBnstoTcs Manas 4MTeNbHOCTb (DPOHTA, BbICOKAA YacToTa MOBTOPEHMS M HU3Kas
3Heprus.

4 OnpegfeneHus

B HacToOAwem cTaHgapTe  NPUMEHAIOT  TepMuHbl, YycTaHoBleHHble B  TOCT 14777,
TOCT30372/ FOCT P 50397, a TakKe cnefytoLye:

4.1 NTC —uncnbITyeMoe TEXHUYECKOe CPeACTBO.

4.2 YCTONUYMBOCTb K 3/1EKTPOMArHUTHON nomMexe (MOMEX0YCTONYMBOCTb) — CrnocobHocTh TC coxpa-
HATb 3aaHHOe KaueCTBO (DYHKLMOHMPOBaHUS NPV BO3AENCTBUM Ha HEFO BHELLIHUX MOMEX C pernamMeH TypyeMbIMu
3HaYeHWAMM NapameTPOB.

4.3 MopT — rpaHnua me>kay TC v BHELWHed 3neKTPOMarHUTHON cpefoit (pasbeM, 3a>KUM, KeMma,
Kopnyc v T. n.).

4.4 HaHocekyHfiHble uMnynscHble nomexu (HTT)— nMnynsCHble NoMexu, AN TeNbIoCTb KOTOPbIX NIEXKUT
B npefenax 0T OAHOW HaHOCEKyHAb! [0 OAHOW MUKPOCEKYHAbI.

4.5 Bpems HapacTaHus (AMTeNbHOCTb (PPOHTA UMMY/bCA) — MHTEPBaA/ BPEMEHUN MEXAY MOMEHTaMU,
Korfa MrHoBeHHoe 3HadeHue nmnysnbca gocturaet 10 1 90 % NMKOBOro 3Ha4YeHus.

4.6 YCTpOICTBO CBA3N —3MeKTPUYeCKas Lienb, NpejHa3HauyeHHasa ana nepegayun HUM n3 ogHoli Lenn
B pyryto.

4.7 YCTpOINCTBO pa3BA3KM — 3neKTpuyeckas Lemnb, NpegHasHaueHHas 415 NpefoTBpalleHns BO3gein-
ctBua HUIMM, nogasaembix Ha W'TC. Ha yCTpOIACTBa, 060pYLOBaHUE WIN CUCTEMBI, HE MOABEPraeMble UCMbI-
TaHUAM.

4. K EMKOCTHble Kfiely CBSi3W — YCTPOMCTBO OMNpefieNleHHbIX PasMepoB W XapaKTepucTuK s
nogaun HNT no cxeme «nNpoBOA—3eMNA* Ha aneKTpuyeckyto Lens MTC 6e3 ranbBaHUYeCKOro COeUHEHUs
C YKa3aHHOWA Lenbio.

4.9 MNnacTuHa 3a3eMneHns —3a3eMNeHHbIA MeTaINMYECKNA NINCT WA NIACTVHA, MOTEHLMan KOTopoit
MCMNO/b3yeTCA B Ka4ecTBe 06LLero Hynesoro noteHumana ana MTC, ncnbitatensHoro reHepatopa (M) HAM
1 BCIOMOraTe/ibHoro 060pyAoBaHuA.

5 CTeneHun XecTKOCTU UCMbITaHWI

A3a ucnbiTaHnii TC Ha ycToidumBocTs K HAT (fanee B TeKCTE — UCNbITaHWSA) YCTaHaB/IMBAKOT CTEMEHM
XKECTKOCTW, YKa3aHHble BTabnuue 1. PekoMeHAauum no BbIGOPY CTEMEHEN XeCTKOCTW UCMbITaHWiA NpUBEAEHbI
B NPUI0XKeHUn J1.
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Ta6nmuya 1 — CTeneHu XecTKOCTU UCNbITaHKiA

BbIXO4HOE WeHbl iutc.ii.iioc HanpsxeHne WU u pexume xonoctoro xoga (+ 10 %> n yacToTa MOHIOPEHUN UMNYNbCOB <= 20 %]

HopT anekTponuTaHua, NOpPT 3a3emMieHus MopT curHanos Bnoaa/BbiBoAa
CreneHb XecTKocTn Amnantyga YactoTa MOBTOpPeHUA. AmMnantyga YacToTa moBTOpeHUs,

ucnblTaHnn UMnynLcos, KB Ky, UMNYyNbCOB. KB Ky
1 0,5 5 0,25 5
2 1 5 0.5 5
3 2 5 1 5
4 4 2.5 2 5

X CneunanbHan CneHunasbHan CneymnanbHas CneHunasbHasn

MpumeuyaHue — X NpeicTaBnseT coboil OTKPbITYHO CTEMEHb XXECTKOCTU UCMbITAHWIA, KOTOpPasi MOXET
6bl Tb yCTaHOB/NEHA B CTaHAapTax Ha TC KOHKPETHOTO BUJA U B TEXHUYECKOI AOKyMeHTauuu Ha TC

6 WcnbiTaTenbHoe 060pyAOBaHWe

6.1 VcnbiTaTenbHblii reHepaTop

YnpoleHHaa cxema UM npusegeHa Ha pucyHke |.
OCHOBHble 3nemMeHTbl U™

- UICTOYHWK BbICOKOTO HanpsiXeHus;

- 3apsfHbI pesucTop;

- HaKOMUTe/bHBbIV KOHAEHCaTop;

- paspafHuK;

- pesncTop Lenu opM1MpoBaHus LJIUTENBHOCTM UMIMY/bCA;
- cornacyoLuin peaucTop;

- pasgenuTenbHbIA KOHAeHCaTop.

611 TexHMnUyecKNne xapakTepuctumkn WUl
6.1.1.1 XapaktepucTukn UIC B pexkmume X0/10CTON0 X0Aa:

[ManasoH BbIXOLHOTO HaNPsHXKEHWst HeHarpyxeHHoro U (Hanpsxe-
HVE Ha HAKOMUTENIbHOM KOHIEHCATOPE) ...vvveririerereieieneieseneiesenesenensseseneens (0,25—4) kB + 10 %

6.1.1.2 XapakTtepuctuku I npu paboTe Ha Harpy3ky 50 Owm:

MaKCUMANbHAA SHEPT U UMY JTBC.vuvveeeeeireesiaseeieiseseissse e sesene s 4 mOx/MMnynbc Ha Harpyske
50 Om npu HanpskeHnn 2 KB

TTa3APHCXITBUMHYITBOOB. ... MonoxutensHas n oTpuua-
TenbHas

KoakcunanbHblii
SOOm + 20 % B AuanasoHe
oT | go 100 My,
EMKOCTb pa3fe/IMTENbHOMO KOHAEHCATOPA. ....viririiisie s 10HD
YaCTOTAUMMYSIBCOB ...t B 3aMmeHMOCT ¥ OT BbIGpaHHO
CTeneHn XecTKoCTW ucnblTa-
HWii (cm. 6.1.2)
15Mct 20 % (CM. pUCYHOK 2)
300 mc + 20 % (CM. pUCYHOK 2)

TWH BbIXa3HOr 0 COeAVHUTENN
BHyTpeHHee conpoTuBieHWe (CM. NPUMeYaHue)...

[UTenbHOCTLNAUKY UMY LCOB
Meprop cneaoBaHs nadex

A3TE3bIKKTBPPOHTAUMIYTBCA. ...ttt 5Hc + 30 % (cm. 6.1.2 n pucy-
HOK 3)

[nutensHocTb uMNynbca (Ha yposHe 50 % NUKOBOro 3HaveHns) . . . 50Hc T 30% (cM.6.1.2 1 pucy-
HOK 3)

Twunosas popma BbIXOLHOIO UMMY/bCa NMPW Harpyske 500 M .......ccceeeeee CM. pucyHok 3

PaboTa VI HO OTHOLLEHWIO K (hase HamMpsHKeHWA 3N1eKTPONUTaHNs . . ACUHXPOHHaS.

MpumeyaHune — BHyTpeHHee conpoTusieHne UIT MOXHO onpefennTb NyTeM W3MepPeHWUs amnanuTygsl
HanpsKeHUN BbIXOAHLIX UMMYNbCOB 6e3 Harpy3kn 1 npu Harpyske 50 OM COOTBETCTBEHHO.

NI pomkeH coxpaHsaTb paBoTocnoCo6GHOCTb NMPY KOPOTKOM 3aMbIKaHWUU Harpyskiy.
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6.12 NMpoBepka XxapakTepuctuk Wl

[ns npoBepkn xapaktepuctuk U™ ero BbIXog HEO6X0AMMO NOAKIUNTL Yepe3 50-0MHbIl KoaKCuasb-
HblIli aTTeHI0aTop K ocuunnorpady. LrprHa nonockl nponyckaHuns ocumanorpada fo/mkHa bbiTb He MeHee
400 MI'y. B nayke fOMmKHbI KOHTPONMPOBATLCA ANUTENbHOCTL PPOHTA MMMNYbCA, ANNTENBHOCTL U YacToTa
NOBTOPEHUS MMMY/bCOB.

XapakTepuCcTVKK, KOTOpble JOMKHbI 6bITb NPOBEPeHbI ¢ 50-0MHOI Harpyskoi U (cMm. pucyHok 3):
OHTOBHOCTBGpOLLIA IMAY. IHATL e 5HC+ 30 %

[nnTenbHocTb UMMybea (Ha YpoBHE 50 % MUKOBOK 3HAUEHUSA) ...vvvereceereieiereieieneas 50 HC T 30 %.

YacToTa MOBTOPEHUS MMMY/LCOB B 32aBUCUMOCTMN OT aMIINTY /bl BbIXOLHOIO HaMPSXXeHUs [A0MIXHA CO-
CTaB/NIATh:

5 kl'y £20% npm 0.125 KB;

5Ky £ 20 % npu 0.25 kB;

5kly = 20 % npu 0.5 KB;

5kly + 20 % npu 1,0 KB;

2,5 Kl'y = 20 % npu 2,0 kB.

T pomkeH 6bITb aTTecToBaH B cooTeeTCcTBUM ¢ TOCT P 8.568.

6.1.3 YpoBeHb MHAYCTPMaNbHbLIX pajguonomex, co3gasaemblx WI

Hanps>keHue n Hanpsa>KeHHOCTb NOAS UHAYCTPUabHBIX PAAMONOMEX, CO3AaBaeMblX BKNOYeHHbIM VT npu
OTCYyTCTBUM reHepaumn HUN, fomkHbI COOTBETCTBOBATH TPeboBaH/sAM, yCTaHoBeHHbLIM B TOCT 51318.22
ans 0bopynosaHus knacca b.

6.2 YCTpOICTBO CBSA3M/Pa3BA3KH 17 NOPTOB 31EKTPONUTAHUSA NEPEMEHHOTO 1 MOCTOSHHOIO TOKa

YCTPOIACTBO CBA3M/Pa3BA3KM NpegHasHauyeHo A1 nofayum HWM Ha BXofgHble MOPTbI 37eKTponuTa-
Hus UTC.

Cxema ycTpoiicTBa cBsi3u/pa3saskum ans nogaun HAH no cxeme «npoBog—3emns» Ha NopTbl 31EKTPO-
NMTaHWA NepeMeHHOro/noCTOAHHOroToKa(Ha NpuMepe TpexdasHol NATUMPOBOAHON CETU 3NeKTPONUTaHWA
nepemMeHHOro ToKa) NpuBeeHa Ha pUcyHKe 4.

XapaKTepuCTUKN YCTPOIACTBA CBA3M/Pa3BA3KM;

[vana3oH vacwr, M Iy,

KoHgeHcaTopb! cBA3U. HP 3

3atyxaHve B Lienimessasn, 4 b . MeHee 2
3artyxaHue B nefin pasBA3KyM Npu U3MepeHnn no cxeme «nposog—semna*.nb6. . . bogace 20
MepexogHoe 3aTyxaHne Mexay ABYMSA MIOObIMA MMHNAMMN. BB .......ocvvvninniirincan Bonec 30

3001511 KOHAEHCATOPOB CBA3W AO/MKHA BbIAEPXMBATL MMMY/bCbI HAMPSXEHUA
AMIUIMTYION, KB ..ot 5 (McnbiTaTenbHbIA UMNYNLC
1/50 mkc).

6.3 EMKOCTHbIE KfieLwy cBasu

EMKOCTHbIe KneLwun cBA3u 06ecrneynBaloT BO3MOXHOCTL nogaum HVIM Ha nposepsiemyto Lens U TC
6e3 ranbBaHMYeCKOro MOAKIIOYEHNs K KOHTaKTam Lienei, akpaHam Kabeneii nnn Kakum-nn6o Apyrum yac-
Tam UTC.

EMKOCTb MeXJy eMKOCTHbIMMW K/eLamm CBA3WN 1 Kabensamu 3aBucuT OT AMamMeTpoB, MaTepuanos Kabe-
Neli N HANNYWA 3KPaHOB B Kabensx.

KOHCTPYKLMA COCTOUT M3 NIACTUH CBA3W (BbIMOIHEHHBIX U3 CTa/IN C FranbBaHNYECKUM MOKPLITUEM,
NaTyHW, MeAn UN antoMUHNA) ANA YKNaaKn B HUX Kabeneli npoBepseMoi Lenw (NNOCKMX WK KPYrbiX).
EMKOCTHble KneLm crnefyeT ycTaHaBMBaTb Ha NAacTUHE 3a3eMIeHNs NnoLlanbio He MeHee | M\ TnacTuHa
3a3eMNeHna JOMKHA BbICTYNaTb 3@ FpaHuLbl KneLleli cBA3u He MeHee yeM Ha 0.1 M C KaXA0l CTOPOHbI.

EMKOCTHble KfieLn JOMKHbI UMETb Ha K&XKAOM KOHLLE BbICOKOBO/bTHbI KOAKCUANbHbIA COeAUHUTENb
ana nogkntouenns UM k niob6omy KoHuy. UM fomkeH 6bITb NOLCOEAVHEH K TOMY KOHLY KfeLleid, KOTOpbIi
pacnonoxeH 6nmxe K N TC. Mpy NCNbITaHUAX EMKOCTHbIE K/ELIW C YNI0XKEHHBIM B HAX Kabenem LOMMKHbI
6bITb BO3MOXHO 60/1€€ NIOTHO 3aKPbIThl, YTOObI 06ECNEUNTH MaKCUMabHYH EMKOCTb CBA3W MeXAy Kabenem
1 eMKOCTHbIMU KNEeLLamMu.

PekoMeHyemas KOHCTPYKLMS eMKOCTHbIX K/eLLei CBA3W NpuBefeHa Ha pucyHke 5. OHa onpegensieT ux
XapaKTepuUCTMKN, TaKne Kak 4aCTOTHad XapakTepucTuKa, BHYTPEHHee CONpPOoTUB/IEHNE, EMKOCTb CBA3WN U T. [,
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XapaKTepVICTVIKVI E€MKOCTHbIX KﬂELLl,e"/‘I CBATU:
TunoBoe 3HayeHWe EMKOCTU CBA3U MexXay KabenemM U eMKOCTHbIMK Khella-

My, nd Ot 50 go 200
[JunameTp yKnaapiBaembIx Koy ribIX Kabeneid. M m .. OT4p040
AMNNTYa NPOGUBHOTO HAMPSXKEHNSA U3AAALMMN, KB ..o He meHee 5 (ucnbiTatensb-

Hblli umnynbe 1/50 MKc).

MeTOoZ UCMbITaHWiA C UCMO/b30BaHNEM EMKOCTHBIX K/IELLEei CBS3M NpefHa3HaueH ans nogaum HUM Ha
MOpPTbI CUTHANIOB BBO/A-BbIBOAA, HO MOXET TAKXKe UCMO/b30BaTLCS MPUMEHUTENBHO K nopTax! aneKTponuTa-
HUS NEPEeMEHHOT0 M MOCTOSHHOIO Toka TC, ec/n HeMb3s UCMOMb30BaTh YCTPOWCTBO CBA3M/Pa3Ba3Ku, yKa-
3aHHOe B 6.2. [lpyrne MeTOfibl CBSI3M (T. €. CXeMbl YCTPOCTBA CBA3M/Pa3BA3KH) MOTYT UCMO/L30BaTbCS, €C/IN
3T0 YCTaHOB/IEHO B CTaHAapTax Ha TC KOHKPETHOTo BUa.

7 Pabouee .MecTO AN UCMbITAHWUIA

B 3aBMCMMOCTM OT MeCTa NPOBeeHNS Pa3MyatoT UCTbITaHUA:

- MPOBOAVMbIE B CMbITaTe/bHbIX NabopaTopusx:

- NPOBOAMMbIE Ha MeCTe aKcnayaTauum TC nocne Ux OKOHYaTebHOM YCTaHOBKM.

MpegnoyTUTeNbHBIMK ABAAKTCA UCMbITAHUS, MPOBOAMMBIE B UCMbITATENbHbIX TabopaTopusx.

7.1 VicnbiTaTenbHoe o6opynoBaHue

Ha pabouem MecTe 41 CMbITaHWi SO/MKHO GbITh CriefytoLLee NCnbITaTeNlbHOe 060pyA0BaHMe (CM. puUcy-
HOK 6):

- NN1aCTUHA 3a3eM/IeHNs;

- YCTPOIACTBO CBSA3W WM EMKOCTHbIE K/ELLWN CBA3U:

- YCTPOICTBO Pa3BA3KMU:

- NCMbITATeNbHbIA reHepaTop, BK/KOYas CpeacTBa KanmbpoBKy N N3MEPEHUS.

7.2 Pabouee MeCTO A1 UCMbITaHWIA, MPOBOAMMBIX B UCMbITaTeNbHOW abopaTtopui

721 YcnoBnSA NpoOBefeHWS WUCNbITAHWUN

Mpn ncnbiTaHMAX, NPOBOAUMBIX B UCMbITATE/bHLIX abopaTtopusx, YCIOBUS OKPYXatoLlein cpefbl
[LOMKHbI ObITb TAKMMU, KaK yKasaHo B 8.1.

WTC foMmKHO 6bITb pa3MeLLEeHO Ha NNacTUHe 3a3eMIEHNS U U30/IMPOBaHO OT Hee U30/SALMOHHON NoA-
cTaBKoii TonwmHoit (0,1 +0,01) m.

Bcnyuyae HacTonbHOro o6opynosaHns VTC crnefyeT pasmelLatb Haj N1acTUHOW 3a3eM/eHNs Ha BbiCoTe
(0,8 = 0,08) M (CM. pUCYHOK 7).

MnacTnHa 3a3eMNeHns LO/MKHa NPeACTaBAATL COB0M MeTanM4eckuii NUCT (MeAHbIA UAK aNtOMUHME-
BbliA) TONWMHON He MeHee 0.25 MM; JONYCKaeTca NCMO/b30BaTh APYyrue MeTa/nyeckne MaTepuarbl, HO OHM
LO/MKHbI UMETb TO/NLWMHY He MeHee 0,65 Mwm.

MuHUManbHble pa3Mepbl MNNACTUHBI 3a3eMIEHNA LOMKHbI cocTaaTaATb U M. dakTuyeckme pasmepsbl
3aBucAT oT pasmepos NTC. MNMnacTvHa 3a3emMneHns fO/MKHa BbICTyNaTth 3a rpaHuubl MTC He MeHee yem Ha
0.1 M ¢ KaXJ0ii CTOPOHBI. MNnacTHa 3a3eMieHns 4O/MKHa ObiTb COeVHeHa C 3alUTUM 3a3eM/IEHUEM.

WNTC [OMKHO ObITb YCTAHOBMIEHO U MOAKAIOUYEHO K MHUAM 3ME€KTPONUTaHUSs, BBOAa/BbIBOA4A U
3a3eM/IEHNs B COOTBETCTBUU C TEXHWYECKON AOKYMEHTaLMeld M3roToBuTeNs. 3a3eMNstoLLMe NPOBOAHUKN,
NOAKNHOYEHHbIE K MIACTUHE 3a3eM/IeHUS, AOMKHbI UMETb MUHUMAMbHYIO UHAYKTUBHOCTb. [LONOMHUTENbHOE
3a3eM/IeHVE He JOMYyCKaeTcs.

MuHUMaIbHOe paccTosiHMe Mexay NTC 1 apyruMu NpoBOAALLMMK KOHCTPYKLMAMY (Hanpumep, cTe-
Hamy 3KpaHVpPOBaHHO KOMHaTbI), 3a UCK/OUYEHVEM MACTUHBI 3a3emnieHuns nog UTC, fomkHO 6biTb 0.5 M.

[na nogaun HWM cnegyeT ncnonb3oBaTb YCTPOWCTBO CBA3U. OHO JO/MKHO ObITb MOAKMHOYEHO K
AnMHUAM Mexay M TC 1 ycTpoiicTBOM pa3Bsisku uam mexxay Asymst U I'C. yyacTBYHOLWMMN B UCMIbITAHUSIX.

Mpn MCNonb30BaHMM EMKOCTHbIX KMELLei CBA3M MUHUMa/IbHOEe PAcCTOsiHWME MEXAY UX NnacThHaMm
CBA3U M BCEMMW APYTUMU MPOBOAALLMMU KOHCTPYKLUUAMU, 338 UCKOUYEHWEM NNAaCTUHbI 3a3eMIEHNS MOf
eMKOCTHbIMM Knewamu cBssn 1 nog NTC, omMKHO 6biTb 0,5 M.

[nunHa curHanbHbIX Kabeneli 1 kabenein 3NeKTPONUTaHUA MeXay YCTpoincTBoM cBA3n 1 NTC gomkHa
6bITb He 60/1ee 1 M.

3--149 5



FOCT P 51317.4.4-99 (M3K 61000-4-4-95)

Ecnmn n3rotoButenb NpeaycMaTprBaeT HECbEMHLIN Kabenb anekTponuTaHus UTC anuHoli 6onee | M,
136bITOYHAA ANIMHA 3TOro Kabens Ao/mKHa ObITb CObpaHa B NNOCKOe KONbLO AnameTpom 0.4 M U yNoXeHa Haj,
nnacTUHOW 3a3emaeHuns Ha BbicoTe 0.1 M. PaccTosiHme mexay NTC v ycTpoCTBOM CBSA3M AOMHKHO ObITb He
6onee 1m.

MpumMep paboyero MecTa /11 UCNbITAHWIA B UCMbITATE/IbHOW abopaTopun NPUBELEH Ha PUCYHKe 7.

722 MeTtoabl nopgadyum HWIT Ha WUNTC

HWIL gomkHbl nogaeaTtbes Ha cnegytowme noptel UTC.

7221 MMopTbl 3neKTpoONuMUTaHNA

VcnbiTaHus TC. 3neKTpoNuTaHMe KOTOPbIX OCYLLECTBASETCS OT OAHO(A3HOW TPEXMPOBOAHON CETU
Unn TpexdasHoin NATHMPOBOAHON CeTW (C NMPOBOAOM 3aLLMTHONO 3a3eM/EHMS), MPOBOAATCA MO CXEME «MpO-
BOA-3emas*. Mpumep paboyero mecta ana nogaum navyek HAM Ha W'TC gna aTux cnyyaeB NpuBeaeH Ha
pucyHKe 8a.

WcnbiTanua TC, oTHocswwmecs kK maccy |11 no anekTpobesonacHocTu, U Takke TC, aneKTponuTaHue
KOTOPbIX OCYLLECTBNAETCA UM MOXKET OCYLLeCTBUTbLCS OT 0AHOMA3HON ABYXNPOBOAHO CETV WM OT TPex-
thasHoii Ye THIPEXNPOBOAHOI ce T (6e3 NPOBOAA 3aLMTHOrO 3a3eMNEHUST), A0MKHbI MPOBOANTHCSA MO CXEME «T1PO-
BOA-MPOBOA». [l nsi NCMbITaHUA JOMKeEH ObITb 1CNonb30BaH VI ¢ He3a3emneHNbIM BbIXOA0OM. B cnyyae ncnonb3o-
BaHus VT ¢ 3a3eMneHHbIM BbIXOAO0M Ha prcyHKe X6 npuBesieH npumep paboyero mecTa ans nogaunm HAM va UTC
M0 CXeMe «MpOBOA—IIPOBOLY».

MpumeuvyaHune —Ecam Tok B uUenu 60MblUe, YeM BeAMYMHA LOMYCTUMOrO TOKa YCTpoicTBa CBA3M/
/pa3Baskun, HUIM pomkHbl 6bITb NofaHbl Ha NTC uvepe3 KoHAeHcaTop cBs3u 33 HP (cm. 7.3.1.1).

7.222MopTbl cUrHanoB BBOAJAa/BbIBOAA

Mpumepbl Ha pUCYHKax 7 M 9 NOKa3blBalOT, KaK WCMO/b30BaTb EMKOCTHbIE K/ewm CBA3N 4/1a
nogaun HWIM Ha nopTbl c1rHanoB BBOAA/BbIBOAA.

7223 TMopTbl 3a3emneHuna kopnycos TC

VicnbiTaTeNnbHOW TOUKOWA Ha Kopnyce TC fo/mkHa 6bITb KneMma Ans NPoBOJA 3aLMTHOTO 3a3eM/IEHUS.

HWIM gomkHbl nojaeaTbCs Ha MOPT 3alMTHOro 3asemneHus (PE) npu nomowm  ycTpoiicTea
CBA3W/pa3BA3KH (CM. PUCYHOK 8a).

7.3  Paboyee MeCTO /11 UCMbITAHWIA, MPOBOAUMBIX HA MeCTe 3KCnayaTaLum

3TN NCNbITaHWS SBNAKOTCA LOMOHUTENLHBIMU U He 06513aTeNbHbI 411 CEPTU(HMNKALNOHHBIX UCMbITa-
HWiA; OHY NPOBOAATCA TOMbKO MO COracoBaHMI0 MEXAY N3roTOBUTENEM U NOTPebuTeeMm.

TC nnu cucTema SOMKHbI ObITb NCMbITaHbI NMOC/E UX OKOHYaTeNbHOW YCTaHOBKM W MOHTaXa B COOTBET-
CTBUW C TEXHWUYECKOW JOKYMEHTaLMEN.

JonyckaeTcs npoBefieHNe CepTURMKALMOHHBIX NCTbITaHUA Ha MecTe aKCmnyaTauum KpynHorabapuTHbIX
uni cTaumoHapHbIX TC, KOTOpbIe He MOTYT ObITb UCMbITaHbI B YCIOBUSAX UCMbITaTeNbHOV 1abopaTopum.

73.(WcnbiTaHna NOPTOB 3NEKTPONUTaAHUA U 3aWLLMTHOTNO 3a3eM-
neHunsa

7311 CTtaumnoHapHble HanonbHble TC

HWM go/mkHb! ObITb NOAaHbI MEXAY MAaCTUHON 3a3eMNIEHUS U KaXKAOM KNEMMON 371eKTponMTaHms
NepeMeHHOro MAM NOCTOSHHOIO TOKA W Ha KIEMMbl 3aLLMTHOrO UM (YHKLMOHAMBLHOTO 3a3eM/IEHNUS Ha
kopnyce NTC.

Mpumep paboyero mecta npuseseH Ha pucyHke 10.

MnacTnHa 3a3eMneHns pasmepamu nprMepHo bl M (kak ykasaHo B 7.2.1) AO/MKHA YKNaablBaTbes
0K0no N'TC 1 coeMHATLCA C KOHTAKTOM 3aLLMTHOr0 3a3eM/IEHUA Ha PO3ETKE 3/1EKTPONMUTaHUA.

WTI™ go/mkeH 6bITb YCTAHOB/IEH Ha MacTUHe 3a3eMeHns. [ nHa NpoBoAa OT KoaKCuanbHOro Bbixoga U
K Bxogax! TC He fo/mkHa npeBbiwaTh 1M. 3TO COeanHEHUE JO/MKHO ObITb HE3KPAHNPOBAHHBIM, HO XOPOLLO
M30/IMPOBaHHbIM. ECin 3T0 HEO6XO0AMMO, UCMOMNB3YIOTCA Pa3aennTeNbHbIE KOHLEHCATOPbI EMKOCTbIO 33 HO.
MogkntoyeHns NTC fomkHbI 6bITb BbIMO/HEHbI B COOTBETCTBUM C TPe6OBaHWAMMW TEXHUYECKOW AOKYMEH-
Tauum.

7312MNepeHocHble TC. nogKknwvyaeMble K CETU 3NeKTpPONUTaAHUNSA
rmbkmum kKabenem Cc BUNKOW

Mpwn ncnbitahnsax HAT go/mkHbI 6bITb NOAAHbI HA KaXAblli KOHTAKT 3/1IEKTPONUTaHWUS OTHOCUTENb-
HO KOHTaKTa 3alMTHOrO 3a3eMJIeHMS Ha PO3eTKe 3/1EKTPOMMTaHUA, K KOTOPOW [O/MKHO ObiTh NOAK/IOYE-
HO UTC. KakK yKa3zaHO Ha pucyHke 11
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732 NWcnbiTaHUs nNOpPTOB CUrHanoB BBOJa/BbiBOAA

[nsa nogaun HW Ha uenn BBOAA/BbIBOAA CNeLyeT N0 BO3MOXHOCTU UCNO/b30BaTb EMKOCTHbIE K/TeLLn
cBA3n. OfIHaKO, eCNN K/eLUWN He MOTYT ObITb UCMOMb30BaHbI N3-3a MEXaHWYECKMX NpobniemM (pa3mep, passofKa
Kabeneii) B KabeNbHbIX COEANHEHUAX, NX MOXHO 3aMEHWTb MPOBOAALLEN NEHTON UK (ONbroi, KoTopas
HaBKBaeTCs Ha NpoBepsemble kabenn. EMKOCTb TakOro yCTPONCTBa CBA3W C (DONbIOA UK NIEHTOM JOMKHA
6bITb 3KBMBANEHTHA EMKOCTY CTaHAAPTHBIX K/ELLE CBA3N.

B HekoTopbIxX cnyyasx VT mMoxeT 6biTb NOAKMAHOYEH K NopTam BBOAA/BbIBOAA Yepe3 KOHLEHCATOpbI
100 n® BMeCTO pacnpeAeneHHON eMKOCTU KNeLLei uan yCTpoicTea ¢ PObroli Unmn NeHTOA.

3asemneHne KoakcuanbHoro kabens VI o/mKHO 6biTh BbINMOMHEHO B HEMOCPEACTBEHHON 6/1M30CTW OT
TOYKM ero NOAKNIYEHNS K MPOBOAALLEN neHTe nnn gonbre. HenocpeacteeHHasn nogava HAM Ha curHanbHble
NPOBOAHMKN KOaKCUanbHbIX UM 3KPaHUPOBaHHBIX Lieneil BBoAa/BbiBoga NTC He fonyckaeTcs.

BoibpaHHbIii cnocob nogaun HUT He fomkeH yxyawatb ycnoBuii akpaHuposaHus UTC. Mpumep
pabouero Mecta Npu UCMbITaHUW NNHWIA CBA3W W Lieneli BBOAa/BbIBOAA NPUBEAEH Ha PUCYHKE 2.

8 MeToabl UcnbiTaHWi

MeTofb! UCNbITaHWI BKIKOYAIOT:

- KOHTPO/b YCNOBUIA B UCTbITATENbHOW NnabopaTopuu;

- NpeABapuTeNbHYI0 NPOBEPKY paboTbl 060pyA0BaHMS;

- NPOBeAeHMe UCMbITaHWIA;

- OLLeHKY pe3ynbTaToB UCMbITaHWA.

8.1 YcnoBus ucnbiTaHWin B CMbITaTeNbHOM nabopaTopum

[ns ymeHbLUeHNA BIMSHUSA NapameTpoB OKpYXatoLLeld cpedbl Ha pe3ynbTaTbl UCNbITaHUIA UCNbITaHWS
[LOMXHbI NPOBOAUTLCA B HOPMaSIbHbIX YCNOBUAX, KaK yka3aHo B 8.1.1 n 8.1.2.

8ll KannmaTtunmyeckune ycnosmusa

VcnbiTaHus crefyet NpoBOAUTL MPU HOPMaSTbHbIX KIMMaTUYECKUX YCTOBUSAX:

- TeMnepaTtype OKpyxatoLlero sosgyxa (25 + 10) *C,

- OTHOCMTENbHOWM BNaXHOCTM Bo3gyxa 45—80 %;

- aTmochepHom fasneHun 84,0—106,7 klMa (630—800 mm pT. CT.).

MpumeyaHune —Jlobble Apyrue 3HadeHNs MOryT ObITb 3afaHbl B cTaHAapTax Ha TC KOHKPeTHOro Buaa.

8l23neKTpoMarHmTHaa o6CTaHOBKa

ANeKTpoMarH1THas 06cTaHoBKa B 1labopaTopun He JoMKHA BUATH Ha pe3ynbTaTbl UCMbITaHWUA.

813 Pe>xumbl Gpyunukyunouunposaumma NTC

Mpu nposesieHuM ucnbiTannii VU'TC gon>KHO hyHKLUMOHMPOBATL HENPEPbIBHO B PEXKMME, YCTaHOB/IEHHOM
B TExHUYeckoit fokymeHTaumn Ha NTC 1 obecneumBatolleM HanbombLUyt) BOCIPUMMYMBOCTL K BO3[ei-
cTauo HAM.

8.2 TpoBeaeHve NCMbITaHWi

Mepes nNpoBeAeHUEM WCMbITAHWIA NPOBEPSAOT COOTBETCTBME XapakKTepucTuk UM TpeboBaHMAM,
yCTaHOBNeHHbIM U 6.1.1 1 6.1.2.

HWM gomkHbl nogasatbea na MTC yepes yCTPONCTBO CBA3N UM EMKOCTHbIE KMeLwn CBA3N.

WcnbiTaHye NpoBOAAT B COOTBETCTBMM C NMPOrpaMMOi MCMbITaHWA, BK/KOYatoWweli nNpoBepky pa6o-
TocnocobHocTn UTC.

NTC [OMKHO HaXxoAnTbCA B paboTOCMOCOGHOM COCTOSIHUM.

MporpaMma 1cnbITaHWiA JO/MKHA YCTaHaB/IMBATb:

- BW/ UCMbITaHWIA;

- CTemneHb XXECTKOCTN UCTIbITAHWIA;

- NONAPHOCTb UCMbLITATENILHOrO HaNPsHXKeHUa (He06XoAMMbI 06e MONAPHOCTNY);

- BHYTPEHHWIA UNK BHELLIHWIA cnocob 3anycka UT;

- ANNTENbHOCTb UCMbITAHUA (He MeHee | MUH);

- KONM4ecTBO BO3aeicTBuin HUMT;

- noptbl TC, KOTOpPbIE AO/MKHBLI UCNbITLIBATLCH;

- peXkumbl paboTsl NTC;

- NOCNef0BaTeIbHOCTb NOAAUN UMMYNLCHBLIX MOMeEX Ha NopTbl TC (NooyepesHO MO MopTaM) MU Ha
Kabenwu, cogepxaluye 6onee YeM 0AHY NPOBEPSEMYIO LiENb;

- COCTaB BCNOMOraTesibHOro 060pyA0BaHNS.

ki 7
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CTeneHb XeCTKOCTW MPOBOAMMBIX UCMbITAHWIA He [O/MKHA NPEBbILLATh YKa3aHHYH0 B TEXHUYECKO f0-
KymMeHTaumm Ha TC.

9 Pe3ynbTaTbl UCMbITAHWIA 1 NPOTOKON WUCMbITAHWIA

Pasfen cofep>XuT pyKOBOACTBO MO OLEHKE Pe3yNbTaToB UCMbITaHUA 1 OOPMIEHMIO MPOTOKO/A UCTbI-
TaHW. NPOBeAeHHbIX MO TPe60BaHMAM HACTOALLEr0 CTaHAapTa.

PasHoo6pasvie ncnbiTyeMoro 060pyoBaHus 3aTpyAHSIOT 334a4y YCTaHOB/IEHWS 04HO3HAYHOW OLEHKM
UX peakumn Ha Bosgeiictene HAM.

Pe3ynbTaTbl NCMbITAHWIA JOMKHbI BbITb KNAacCU(ULMPOBaHbI HA OCHOBE C/IefYHOLLMX KPUTEPUEB Kave-
CTBa (DYHKLMOHNPOBAHUS C YYETOM YC/I0BUIA MPUMEHEHNSA N PYHKLMOHaNIbHBIX Tpe6oBaHmili kK UTC, ecnm
UHble TpebOBaHWA He YCTaHOB/EHbI B cTaHAapTax Ha rpynnbl TC nam TC KOHKPETHOrO BUAA:

- 1 —HopMma/ibHoe (hYHKLMOHMPOBaHWE B COOTBETCTBUM C YCTaHOB/IEHHbIMU TPe60BaHNAMM;

- B—BpemMeHHoe yxyLeHne 1 noteps yHKLUM unm paboTocrnoco6HOCTM C CAMOBOCCTaHOB/IEHUNEM;

- C — BpeMeHHOe yxyfLleHne nan noteps QyHKUMM nnn paboTocnocobHOCTU, KOTOpble TPedyroT
BMeLLIaTeIbCTBA OMepaTopa Uan nepesarycka CUCTEMbI;

- D —yxypweHvie nav noteps (yHKLUN, KOTOPas He MOXET GblTb BOCCTAHOB/EHA M3-3a MOBPEXAEHMS
060pyn0BaHNsA (KOMMOHEHTOB) WX MPOrPaMMHOro 06ecneyeHuns, uan NoTepy AaHHbIX.

WN'TC He fOMKHO CTaHOBUTHLCA OMACHbIM WM HEHafEeXHbIM B pe3ynbTaTe MPOBEAEHUS UCMbITAHWIA,
YCTaHOB/IEHHbIX HACTOALLMM CTaHAAPTOM.

Kak npaBnno, pe3ynbTaTbl UCMbITAHWIA CHMTAOTCA MONOXKUTENbHBIMU, ecnin U'TC hyHKLMOHUPYET C
3aflaHHbIM Ka4yeCTBOM B TeUYeHWe BCEro mepuofa BO3AEACTBMA NOMeEX, a MO OKOHYaHUW uchbiTaHuii UTC
COOTBETCTBYET PYHKLMOHabHLIM TPE6OBaHNSAM, YCTAHOB/IEHHbIM B TEXHWUYECKOW JOKYMEHTALMM.

B TexHunyeckoi JoKymeHTauumn Ha W F'C MoryT 6bITb YKa3aHbl BO3MOXHbIE YXYALIEHNS KayecTBa PyHK-
LIMOHMPOBaHNS MPU BO3LENCTBUAX NMOMEX, KOTOPble PACCMAaTPUBAIOTCS Kak He3HauMTeNbHble U fOMYCTUMbIE.

MpOTOKON UCMBITAHMIA LO/MKEH BKIOYATb YCNIOBUSA NPOBELEHUA UCMbITAHWIA U pe3ynbTaTbl UCMbITAHUIA.
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U — MCTOYHUK BLICOKOK HanpsxeHus; R, — 3apsfgHblii pexxcTop; C4 — HaKOMWUTeNbHbI KOHAEH-
catop; R+ — pe3ucTop uenu GopMUPOBaHUS ANUTENLHOCTH UMNynbca; R — cornacyowmnii pesuc-
TOp; — pasfenuTeNbHbIA KOHAEeHcaTop

PucyHok 1 — YnpolieHHasa cxema LI
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HcpatuwnaHm»
HarpsiHem*

PucyHok 3 — Tunosas (hopMa MMMNYy/bCa HaNPSXXEHUA Ha Harpyske 50 Om

Cwurnan ot Ul

nTC

L, LU. U —dnTHble nposoga: N — HeliTpanbHbli npoBog: PE — 3aWuTHOE W3EMNEHHE:
1( — ppoccenb pa3BA3KK; C4 — KOHAeHCcATOp CBATU

PnCyHOK 4 — YCTpOCTBO CBA3U/Pa3BA3KW A1A MOPTOB 3M1EKTPONUTaHUS NEePCMCHHOro/mo-
CTOaAnHoOro Toka (Ha npumepe TpexgasHol NATUNPOBOAHOW CETW 3NeKTPONUTaHUA NepemMeH-
HOro TOKa)
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MpumeyaHHe - PaccTosHWe OT yCTPONCTBA CBA3U A0 APYrUX NMPOBOAALLMX KOHCTPYKLMUIA, KpOMe MCMbl-
TYemMoro Kabens u nNaacTUHbl 3a3eMNeHus, LOMKHO 6biTb 60nee 0,5 M

PUCYHOK 5 — KOHCTPYKLMS eMKOCTHbIX Knellell cBA3u

WKCrycrpcben* cede w nojnoe<
BblTbyeTiHIAOW T Hannaerm W m T ™ .
Caqgflwn MNA0MKHBI BbITb @X bl 0 1 KiHAKO TOpbI*
pO4yP WWDMIWi

3— wiHBYL, rpoaos - m«nTannTu o
TMHMporoAOLMMTPMIA HAUTC.
Aram fonaMm6WbY O T anporpaMm
nonnsxn

PrcyHok 6 —CxeMa UCnbITaHUA Ha ycToiumBocTb K HIATI



AnMooeAnMHA NAfy «nocnum
Tew aT oBBMH TC H» goLwLw .
BcnmO,Bel rpMwcT un Bonu Dfin

BaeeTCTpAnnaLLHH
NBPOMBHHaraTon

BaHganttpan w i
nevivaHMGe0 LU

A —pa3meuieHune obopygoBaHus npu nogade HWIM Ha nopTel anekTponuTaHus; b — pasmeleHne o6opygoBaHmsa npu nogaye HWJ1 m3 nopT curHanos
BBOJA-BbIBOAA

PucyHok 7 — Pa6o4yee MecTo AN ucnbliTaHWii TC B McnbiTaTeNbHOW nabopatopum

(S6-7-7-000T9 MEW) 66-7' 7 LTETS d LD0
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1, — papoccenb pa3BA3kM (MHAYKTUBHOCTb 60nee 100 mkIm): C4 — KoHAeHcaTop cBA3KU (eMKOCTb 33 nd)

PucyHok 8a — Mpumep pabouero Mecta Ans ucnbiTaHuii TC B uMchbiTaTenbHoW nabopatopum ¢
nogaveii HUM Ha noptbl anekTponutaHus NTC (ana cnyyas ogHoasHO TPeXNPOBOAHOM unmn Tpexdas-
HOVi MATUMPOBOAHON CETU 3NEKTPONUTaHNS NEePEMEHHOr0 TOoKa)

[Ing NopTOB 3NeKTPONUTaHus
NOCTOAHHOIO TOKa UCMbITaHUA

NPOBOAATCH AHANOTMYHO
nr
nTC
<
A
LEL2- 13 Cery, anekTponuTaHus

= nepeMeHHOro i
pa MOCTOSHHOTO TOKa

YcTpoiicTBO

CBASU/ PASBANN
YUrrrr7rrrirrrrirrIIrr I v I IXKI777770 77,

3a3eMNAOLLMIA NPOBOZ,- B COOTBETCTBUN C
TEeXHU4ecKoi AoKyMeHTauueii Ha UTC.
[nvHa fomKHa BbITb yKazaHa MnacTuHa
B NpOrpamme VcrbIaHuii \3a3emMneHus

|,— Ilpoccens pa3Bsf3ku (BUAYKT ABHOCTb 60nee 100 MkIH); C, — KOHAeHcaTop cBA3N /emkocTb 33 HP); K - Knwou;
M — npepoxpaHuTene

MpumeyaHue — Knod K npy ucnbITaHnsx oKeH GbITb 3aMKHYT. T1pu 3TOM HEOBXOAMMO 06eCneunThb
3aWMTY OT KOPOTKMX 3aMblKaHUM MeXKAy (hasHbIM NpoBojamM v 3emneii

PucyHok 86 — IMpumep paboyeromecTa Ans ucnbiTannii TC B ncnbiTaTenbHoi nabopaTopu ¢ nogadein HAT Ha
nopThbl anekTponuTaHus UTC (ans cnydas ogHothasHol [BYXNPOBOAHON WM TpexasHoii YeThbIpexnpoBoaHoi
CeTW 3/1eKTPONUTaHNA NePEMEHHOr0 TOoKa C [yX03a3eM/IeNHON Heli Tparbio)
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AnNMNMONpPA NPoBOA-a LIATHBTETLLIMIN ABAHLLITBWNA MPaBKY; - B cp>ntun’ UMUC
TTMUYMNEBOI AOKYblaHTarpaii Ha TC TW1B» MK J1 ANAMKTALPS* M UTC.
AnmMB AomKkHA Abl TKPKLHB Onnm gaww B 6bITb yKazaHa
BropOpLIMO M3LW ™M B rpapLUV3MIbILLIHHIA

a. 6 —[WHbI CORVHEHNIA VKTY CMKOCULLIMUA KIELLBMA cessn M UTC (hdiiomoi/IMbILLIM 060pYA0BaHVEM)
MpumMmcuyaHmna

1 Ecnu ncnbiTbiBatOT OAHOBPEMEHHO 06a MITC, To a 1 6 A0/KHbI 6bITb paBHbI U HC MpeBbIWaTh ! M.

2 Ecnn ucnbiTeiBatoT 04HO UTC, To Ana o6ecneyeHns pas3sasku 6 JOMKHO 6bITb He MeHee 5 M U 5a

PucyHok 9 — lMpumep paboyero mecta Ans ucnbiTaHuii TC B UCMbITaTeNbHOW nabopaTopun ¢ nogaveit HAML
yepe3 eMKOCTHbIE K/eln CBA3N

Cvb aIBITPONKTMBM

PucyHok 10 — Mpumep paboyero MecTa /19 UCMbITaHUIA CTaLMOHAPHOMO HanoNbHOro TC Ha MecTe 3KcnnyaTaLmm
¢ nogaueit HUM Ha uenu aNeKTPonuUTaHWs NMepeMEHHOro 1 NMOCTOSHHOTO TOKa W 3alMTHOTO 3a3eM/eHUs

14



s WAALPLLLN UTC
if OIMeIMTPONNAHN

FOCT P 51317.4.4-99 (M3K 61000-4-4-95)

|, — gpoccenb pa3BA3KW WWNYbIHHMOCTbK) 6onee 100 bIkMM; — KOMAeMcnwop cBA3NM emMKocTbio 33 nd

PucyHok 11—Tpumep pabGouyerd Mccra Ans WUCMbITaHWil nepeHocHoro TC Ha MecTe 3KCmayaTauuu
¢ nogayeir HWIM Ha uenu anekTponuTaHMA NMepPeMEeHHOro TOKa W 3alWMUTHOro 3a3eM/IeHNs

NIuHnm cBsiTn uenn  CoefiMHEHWEe MUHUMAsIbHO
Ka6eneroH BBOAA/BbIBOAA ONWHBI

YCTpoiicTBO CBA3M B BUAE NPOBOAALLENA NEHTbI
VN MeTaNIn4eckoii hoNbrv. YN0XeHHO
napanienbHo U HaBUTOV BOKPYT NpoBepsieMbxX
Kabenel UM NNHWIA Kak MOXHO NNOTHee
EMKOCTb 3TOro yCTpoiicTBa CBA3M [0/KHA ObITb
3KBMBA/IEHTHA EMKOCTU Knelell cBA3n

CeTb 3N1eKTponMTaHus
nepeMeHHOro Toka
3alnTHoe 3a3emsieHne

PucyHok 12 —Tlpumep paboyero Mecta s ucnbiTaHuiA TC Ha MecTe 3kcnayaTauum ¢ nogadeid HUAM
Ha MopTbl CUFHAN0B BBOAA/BbIBOJA 6€3 MCMONb30BaHNS EMKOCTHBIX KIELLE CBA3M
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MPUNOXEHUE A
(MHhopMaLmoHHOe)

MosicHeHMs K KOHCTPYKUMK W 1 peKoMeHZaumy Mo BbIGOPY CTeneHel XXeCTKOCTY UCTIbITaHuiA

3KcnepuMeHTanbHble fJaHHble, HaKOMMEHHble B TeYeHWe ANWTENbHOrO Nepuofa MNPOBEAEHWS  UCMbITaHWiA
3/1IEKTPOTEXHWNYECKOTO W 3/1EKTPOHHOI0 060pyA0BaHNA Ha MOMEeX0YyCTOYMBOCTb, Nokasanu, 4to HUI oxsaTbiBaoT
LUMPOKWNIA AnanasoH -371eKTPOMarHMTHbIX NMOMeX, BO3HUKAIOLWMX B CETAX 3MeKTPONUTaHUS.

AJ1 NcnbiTaTenbHblii reHepaTop

YTo6bl NpefoTBPaTUTL NOyHYEeHNEe HEMPaBUbHbIX Pe3YNbTaTOB BCNEACTBME PACXOXAEHWUA XapaKTepUCcTUK pas-
NnYHbIX WM. Heobxoaumo npoBoAuTh npoBepky WM no ctaHaapTHoM cxeme. MapameTpbl umnynbcos UIM Heobxoanmo
KOHTPONMPOBaTh NMpu paboTe Ha Harpysky 50 Om ocumnnorpadom ¢ 4aCTOTHOI XapaKTepUCTUKOM HC MeHee 400 MIL
(cm. 6.1.2 HacTOALErO CTaHAapTa).

M3-3a MexaHWM4eckoi 1 3NeKTPUYeCKOn HecTabUNbHOCTU pa3pafHUKa NpU HanpsbkeHWn Huwke 1 kB ucnbiTa-
TeflbHbIe HanpPsXKeHUa MeHee 2 KB MOryT nmpousBOAMTLCA [ENUTENIAMN HaMpPsXXeHua.

Bo3HuKalowWwmMe B peasibHbIX ycnoBuax navykm HWIT umeroT 4yacTtoTbl NOBTOPeHMA umnynbcos oT 10 Ky go
1 Mrly. OgHako MHOTOYUCNEHHbIE UCCNEA0BAHMA MOKa3anu, YTO Takue OTHOCUTENIbHO BbICOKUE YacTOTbl MOBTOPEHMA
TPYLAHO BOCMPOW3BOAUTL C NOMOLLbIO . NCMOMb3yHoLWwero paspagHuK ¢ MKCUPOBaHHOM perynupoBKoiA. Moatomy
ATA WCMblTaHWA BbI6paHbl 6oNMee HW3KMEe 4acTOTbl MOBTOPEHWS WMMY/bCOB, Kak 3TO YKas3aHO B 6.1.2 HacTosLiero
cTaHfapTa. o 3Toli Xe MpUYMHe YacToTy MOBTOPEHWUS MMNYNbCOB YCTaHaBNMNBAOT B 3aBUCUMOCTU OT CTEMEHU XKeCT-
KOCTW MCMbITaHWUI C Y4EeTOM OCOOEHHOCTER pexxuma paboTbl CXeMbl paspAAHMKA.

A.2 PeKkomeH[aLMW Mo BbIGIOPY CTEMeHel XeCcTKOCTH UCTbITaHuiA

CTeneHu XecTKOCTW UCMbITaHUiA BbIGMPAOT NCX0AsA U3 YCNOBWIA akcnnyaTauum TC B COOTBETCTBMU C pasfe-
NnoM 5 HacTosLlero craHfapTa.

[na vcnbiTaHnidi NOPTOB BBOAA/HbIBOAA. YNPABAAIOLMNX, CUTHANMBHBIX U MHBOPMaLMOHHBIX nopToB UTC wc-
nonb3ytT UMMY/bCHbIE MOMEXW C aMMNAWTY0, paBHOW NonoBuHe amnautyfbl HWM. nogaBaembix Ha Lienn 3nekT-
ponuTaHus.

CTeneHu XecTKOCTU UCMbITaHWI Lienecoo6pasHo YCTaHaBNMBaTb C YHETOM NPUBEAEHHbIX HUXKE PEKOMeHAaLNiA.

A.2.(CteneHb xecTkocTu |

XO0powo -3aliuileHHas 3N1eKTPOMarHMTHas 06CTaHOBKa, XapaKTepusyemas CrefytoLuMy CBOMCTBaMM:

- nogasneHvieM HWIM B KOMMYTMPYeMbIX LENAX 3/1EKTPONMUTaHUA U YNpaBieHus;

- pasfieneHvemM Mexay MMHUAMU CUN0BOTrO 3NEKTPONUTaHNSA (MEePEMEHHOr0 U MOCTOSHHOrO TOKa) W ynpas-
NAOWUMN N N3MEPUTENbHBIMU LEeNamMu;

- NPUMEHEHNEeM 3KPaHWPOBaHHbLIX Kabenei 3NeKTPONUTaHMA C 3KpaHaMu, 3a3eM/IEHHbIMU C 060MX KOHL,OB, M
(hunbTpauyeil NoAaBaeMoro 3N1eKTPONUTaHUS.

MpuMepoM YCNOBUIA, COOTBETCTBYIOLMX CTEMEHM HKECTKOCTU |, MOXET CNYXWTb 3NeKTpOMarHWTHas o6cTa-
HOBKa B KOMMbIOTEPHBIX 3a/1ax.

[N [aHHOW cTenmeHM >KECTKOCTWM WCMbITaHWS B UCMbITaTeNbHbIX /1Tab0paToOpMAX OrpaHUYMBalOT BO3Ael-
cteeM HWT Ha nopTbl 3N1eKTPONMTaHUA, UCMbITAHWNS B YCNIOBUAX 3KCMyaTaunn — BO3LENCTBMEM Ha NOPTbI 3a3eM-
neHuns UTC.

A22CTeneHb XecTKoOCTKU 2

3awyiieHHas aneKTpoMarHMTHas 06CTaHOBKa, XapakTepusyemas CreaytoluMn CBOWCTBaMU:

- YaCTU4HbIM nofasneHnem HWI B Lenax cNOBOro 3NeKTPONUTaHWA W YNpaBieHns, KOTOpble Mepekya-
10TCS TONBbKO C NMOMOLLbIO pefe (HC KOHTakTopamu);

- pasgeneHuem Lenei, CBA3aHHbIX C 60Nnee XXECTKUM YPOBHEM 371eKTPOMarHWTHON 06CTaHOBKM, OT ApYrux
Lenei;

- (M3NYeCKUM pasfieNeHnemM HeaKpaHMPOBaHHbLIX Kabenei CMMOBOro 3N1eKTPOMUTaHNS W yNpaBneHns oT Kabe-
neii BBOfa/BbIBOAA.

MpuMepoM YCNOBMWIA, COOTBETCTBYIOLLMX CTEMEHW XECTKOCTU 2, MOXET CAYXWTb 3MeKTPOMarHuTHas o6cTa-
HOBKa B MOMELLEHWUN /18 CPeACTB U3MEPEHUA, KOHTPO/A W YNpaBieHWA Ha NPOMbILLJIEHHOM WU 3HEPreTUYeCKOM
NpeAnpUATUN.

A23CTeneHb XxecTtkocTu 3

TvnoBass NPOMbILLIMEHHAA 3N1eKTPOMarHWTHas 06CTaHOBKA, XapakTepusyemas Chefytownmmn CBOWCTBaMU:

- oTcyTCcTBMEM nofasneHns HUT B Lenax cUioBOro 3NeKTponuTaHna 1 ynpasieHWs, KOTOPbIe NepeknoyatoT-
CA TONIbKO C NMOMOLLbIO pene (HC KoHTakTopax!u);

- HefoCTaToOYHbIM pa3feneHneM CUTOBbIX MCMel OT ApYrux Lenel, CBA3aHHbIX C 60nee XecTkux! yposHex!
3N1eKTPOMarHUTHON 06CTaHOBKMU:

- HefoCTaTOYHbIM pasfefieHneM Mexay Kabensmu CUI0BOro 3M1eKTPOMUTaHWA, YNpaBieHns, CUTHaNbHbIMU 1
KOMMYHUWKaLNOHHbBIMU;
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- Ha/IMYMeM cMCTeMbl 3a3eMNEHUS, UCMONb3YIOLLel NPOBOAALLME KaHanbl, MPOBOAHUKN 3a3eMNeHNs B Kabenb-
HbIX Jkenobax (CoefiHEeHHbIX C CUCTEMON 3alUTHOIO 3a3eM/IEHNS) N KOHTYpa 3a3eMieHNns.

MpuMepom ycnoBuiA, COOTBETCTBYIOLMX CTEMEHU XXECTKOCTW 3, MOXET CMYXMWTb 3/1eKTpOMarHWTHas o6cCTa-
HOBKa NpeanpuaTUii 3HepreTUKN 1 peneiiHbiX NOMeLeHn Ha NOACTaHLUMAX BO3AYLUHbLIX IMHWIA BbICOKOTO Hanpse-
HU.

A24CTeneHb XecTKOCTU 4

Tshkenass NPOMbILINEHHAA 31eKTPOMarHUTHas 06CTaHOBKa, XapakTepusyemas ChefytowmMy CBOWCTBAMU:

- oTcyTCTBMEM nofasneHns HWI B neHAX CUI0BOrO 3M1eKTPOMUTaHWS, YNPaBAAIOWNX U MUTAIOLUX NEHAX,
KOTOpble MepPeKIYaloTCs Kak C MOMOLLbIO pene, Tak W KOHTaKTOpOB;

- OTCYTCTBMEM pa3feneHns neHel, CBA3aHHbIX C 60/iee XECTKMM YPOBHEM 3/1eKTPOMarHWTHON 06CTaHOBKM, OT
Lpyrux Lenei;

- OTCYTCTBMEM pa3fiefleHns Mexgy Kabensmu CUI0BOTO 3MEKTPONWUTAHUA, YynpaBneHns u  Kabenamu
BBOZa/BbIBONA;

- UCMONb30BaHMEM 06LLMX MHOTOXW/bHBIX Kabenein Ans Leneii ynpaBneHns v neHeli BBOAa/BbIBOAA.

MpuMepoM YCNOBWIA, COOTBETCTBYIOLMX CTEMEHU XKECTKOCTU 4, MOXET CMYXMUTb 31eKTPOMarHMTHas 06CTa-
HOBKa Hapy>XHOK TeXHONOrMYecKoro 060pyA0BaHNs, B KOTOPOM He MPUHATbI Mepbl CHUXKEHUA MOMeX, a Takxe
3NeKTpoMarHMTHas 06cTaHOBKa OCTOBbIX MOACTaHLWIA, KOMMYTaLMOHHOI0 060pyA0BaHNA BO3AYLUHbIX IMHWIA BbICO-
KOr0 Hanps>XeHus.

A2SCTeneHb XecTkocTu X

CneuuanbHble YCN0BMA aKCnyaTauum

B 3aBuCUMOCTY OT 6ONbLUEN UAWN MEHbLUEl CTeNeHU pa3geneHns UCTOYHUKOB MOMeEX, Lieneii aNeKTponuTaHusa u
BBOAa/BbIBOAA TC, APYrvX ycnoBuid 3/1eKTPOMArHUTHON 06CTaHOBKM BbIGUPatOT 60nee BbICOKYHO WU Gonee HU3KYHO
CTeneHb XeCTKOCTW, YeM YKasaHO Bbiwwe. CnefyeT yumTbiBaTb, YTO AMHMKU OT TC. paboTalowwmx B 6onee XecTkux
YCNIOBUAX 3NEKTPOMarHUTHOW 06CTaHOBKM, MOTYT OKa3aTbCA B MOMELLEHNN C MeHee XECTKUMU YCNOBUAMK.
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