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Mpeaucnosue

Llenn, OCHOBHble MPWHLUMMbI, MOMOXEHUS MO FOCYAapCTBEHHOMY PErynvpoOBaHWIO U YNPaBMEHUIO B
o6nacT TexHWYecKoro HOPMUPOBAHWA U CTaHAApPTM3auMKM yCTaHoBneHbl 3akoHom Pecnybnuku Benapych
«O TeXHUYECKOM HOPMUPOBAHUM 1 CTaHAAPTU3ALMUY.

1 NOANOTOBIEH oTKpbITbIM aKUMOHEpHbIM 06wecTBOM «UcnbiTaHus u ceptudmkaums ObITOBOK M
npombiLneHHoi npoaykumun «BENJTUC» (OAO «BEJTNTIUC»)
BHECEH lNoccrangaptom Pecnybnuku Benapycb

2 YTBEPXXOEH W BBEJEH B JAEMCTBWE noctaHoenenuem lMoccranaapta Pecny6nuku Benapycs
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3 Hactoswwmn craHgapt naeHTudeH mexayHapogHoMy craHgapTy |EC 61000-4-2:2008 Electromagnetic
compatibility (EMC) — Part 4-2: Testing and measurement techniques — Electrostatic discharge immunity test
(OnekTpoMarHuTHas coBmectumocTe (EMC). Yactb 4-2. MeToapl UcnbITaHU M 3MepeHuid. McnbiTaHue Ha
YCTOMYMBOCTB K 3MeKTpocTaTU4eckoMy paspsiay).

MexayHapogHbli cTaHAapT paspabotaH nogkomuTeTom 77B «Bbicoko4acTOTHbIE SIBIEHUS» TeXHUYe-
ckoro komuTeTta no craHgaptusauun IEC/TC 77 «3neKkTtpomarHuTHasi coBMeCTMMOCTb» MexayHapopHon
anekTpoTexHuyeckoin komuccuu (IEC).

MepeBop, ¢ aHrNuMicKkoro s3bika (en).

B craHaapT BHeceHo cnegyolee pefakLUMOHHOE U3MEHeHMWe. HauMEeHOBaHVe HacTosLero crtaHpapra
M3MEHEHO OTHOCUTENbHO HauMEHOBaHWS MEXAYHapOAHOro CTaHjapTa B CBA3W C OCOGEHHOCTSIMU CUCTEMBI
TEXHU4ECKOro HOpMMPOBaHUA U CTaHgapTusauun Pecnybnuku Benapychb.
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B paspene «HopmaTuBHBIE CChINkM» U TEKCTe CTaHAapTa CCbIOYHbIE MeXAYHapoaHble CTaHAapThl aKTya-
NM3UpOBaHbI.
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BBegeHue

CranpapTbl cepun IEC 61000 nybnuKyloTCA OTAENbHBIMU YacTAMM B COOTBETCTBUM CO clieayloLleil
CTPYKTYpOiA:
Yactb 1:  O6LuMe nonoxeHus
O6Lee paccmoTpeHue (BBeaeHue, hyHAAMEHTaSbHbIE MPUHLMIbI)
Onpepnenexus, TepMUHONOMUA
Yactb 2:  SnekrpomarHutHas obcraHoBka
OnucaHue 3M1eKTPOMarHUTHON 06CTaHOBKM
Knaccudukaums anekrpoMarHuTHONn 06CTaHoBKM
YpoBHU 3NEKTPOMArHMTHOW COBMECTUMOCTH
Yactb 3: Hopmbl
Hopmbl nomexoamuccum
HopMbl nomMexoycTOM4YMBOCTH (B TEX CRy4asX, KOrga OHW He SIBMSIIOTCS NpeAMETOM paccMoT-
peHus TexHU4eCKUMU KOMUTETaMK, pa3pabaTbiBalolwMy cTaHaapThl HAa NPOAYKLIMIO)
Yactb 4: MeTtoabl UCNbITAHUIA U U3MEPEHWNI
MeToabl namepeHuin
Mertoabl ucnoiTaHui
Yacts 5: PykoBOoACTBa No yCcTaHOBKE U NOMEXONOAABNEHUI0
PykoBoaCTBO NO yCTaHOBKE
MeToabl noMexonoAaBsieHns 1 yCTPOMCTBa
Yactb 9: PasHoe
Kaxxpgas 4acTb COCTOMT M3 pa3genos, KOTOPbie MOTYT ObiTb ONyGnNuKOBaHbl Kak MeXAyHapOAHbIe CTaH-
JapTbl UM TexHUYeckue otyeTnl. Hekotopbie U3 Hux yxe onybnukosaHbl. [ipyrve 6yayt onybnukosaHbl ¢
HOMEpOM 4acTH, 3a KOTOpbIM creayloT Aecduc u BTOpoid HoMep, uaeHuMbuLMpyloui pasgen (Hanpumep,
61000-6-1).
Hacrosiwit ctaHaapT yctaHasnuBaeT TpeboBaHUsi NOMEXOYCTOMYMBOCTU U METOALI UCTILITAHUM K 2MeKT-
pocTaTuyeckum paspsaaam.
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roCYAAPCTBEHHbIA CTAHOAPT PECNYB/IUKU BEJNIAPYCb

dneKkTpoMarHMTHasi COBMeCTUMOCTb
YacTtb 4-2. MeToabl UCNbITaHUA M M3MepeHUi
MUCNbITAHUA HA YCTOMYUBOCTb K JNEKTPOCTATUYECKUM PA3PSIAM

AneKkTpamarHiTHas cyMmsawvanbHaclb
Yactka 4-2. MeTagbl BbinpaGaBaHHAY | BbIMAPIHHAY .
BbIMPABABAHHI HA YCTOUNIBACLIb OA 3NEKTPACTATbIYHbIX PA3PAOAY

Electromagnetic compatibility
Part 4-2. Testing and measurement techniques
Electrostatic discharge immunity test

DNara eBeaeHun 2012-07-01

1 O6nacTb npuMeHeHusn

Hacroswwuii ctaHpapt yctaHaenuBaeT TpeboBaHUsi NOMEXOYCTONYMBOCTM U METOAbLI UCTIbITAHUIA INEeKT-
PUMYECKOrO 1 NEKTPOHHOTO 060pyAOBaHUs, NOABEPraeMoro ANeKTpocTaTudeckum paspsagam (OCP) kak npu
npsIMOM BO3AEWCTBUMU OT onepaTopa, Tak U HEMpsIMOM BO3OENCTBUM OT MepcoHana Ha pacnofoXeHHble
B6M3Kn o6bekThl. CTaHAapT yCcTaHaBNUBAET UCTIbITaTelNbHbLIe YPOBHU, KOTOPLIE OTHOCATCA K Pa3fIUiHbLIM YCIo-
BUSIM 3KCMyaTauun o60pynaoBaHusA, a Takke MeTofbl UCNbITaHWIA.

Llenbto craHgapTa SBNsieTcs ycTaHOBMEeHUe o6LUX 1 BOCNPOU3BOAUMbLIX NPABUN OLEHKU Ka4yecTBa (pyHK-
LIMOHMPOBAHWA 3EKTPUHECKOro U 3neKTPoHHOro o6opyaoBaHus, NOABEpPrHYTOro BO3AEWCTBUIO aNeKTpocTa-
TUHMECKUX paspapoB. KpoMe Toro, 310 YCTaHOBIEHUE TaKKe BKIIOHAET SMNEKTPOCTaTuHEeckue paspsaabl, KOTopble
MOrYT NPOU3OWTU OT NepCOHaNa Ha O6BLEKTLI, HAXOASALMECH BO3ME XU3HEHHO BAXXHOro 06opyaosaHus.

Hacroswuia ctaHaapT yctaHaBnuBaeT:

— TUNOBYIO (hopMy TOKa paspsaa;

— UCMbITATENbHBLIE YPOBHMU;

— ucnbiTatensHoe o6opyaoBaHue;

— OpraHu3oBaHHOE MECTO AN UCTLITaHWA;

— MeToAbl UCTILITaHWUNA;

— MeTofbl KannbpoBky;

— HeonpeneneHHOCTb N3MEPEHUA.

B craHaapTe npuBeaeHbl MeETOAbLI NPOBEAEeHUA UCTbITaHUA B NAaGOpaTOPHBIX YCIOBUSIX U UCTIbITAHWI Ha
MecTe 3KcnnyaTaumMm o6opyaoBaHMA NOCHe ero OKOHYaTeNbHOW YCTAHOBKM.

Hacroswuii ctaHpapT He yCTaHaBNUBAET UCTbITAHUIA K KOHKpeTHOMY o6opyaoBaHuio unu cuctemam. Ero
rNaBHON 3apaven aensetcsa obecnedeHne BCEX 3aMHTEPECOBaHHbIX TEXHUYECKMX KOMUTETOB MO CTaH4apTU-
3aummn MexxayHapoaHOiA SneKkTpOTEXHUYECKON KOMUCCUM, paspabaTbiBatoLwmx CTaHaapThl Ha NPoAyKUMio, ObLLMMK
CCbIIOYHBIMM JaHHbIMK. TexHuYeckue KOMWUTETbI MO CTaHaapTu3auuv (MnyM Nonb3oBaTenu U U3roToBUTENU
o6opyaosaHus) HECYT OTBETCTBEHHOCTb 32 BbIGOP NOAXOASILLMX BUOOB UCTILITAHWIA U UCTIbITATENbHBIX YPOBHEH,
npYMeHsieMbIX Ansi ucnbityemoro o6opyaosaHus (MO).

YT106bl HE NpenATcTBOBaTL 3aaYe KoopauHauvM M CTaHAapTU3auMu, TEXHUYECKUM KOMUTETaM Wnu
nonb3oBaTesisiM U U3roToBUTESIIM PEeKOMEHAYETCH paccMOTpeThb (B Ux Byayulei pabote unu npu nepecMoTpe
ycTapeBLUMX CTaHAapTOB) NPUHATME COOTBETCTBYIOLLMX UCMbITaHUA Ha NOMEXOYCTOWYMBOCTb, NPMBEAEHHbIX
B HACTOSILLEM CTaHaapTe.

2 HopMaTUBHbIe CCbINKH

Cnegywlime CTaHAapTbl, HA KOTOPblE AaHbl CChIMKW, SIBNSIIOTCS 06A3aTenbHbIMU ANS MPUMEHEHUsT B
HacTosILLeM cTaHgapTe. [Ins HeaaTUPOBaHHBIX CCINOK NMPUMEHSIIOT NocneaHee U3faHve CCbINMOYHOro CTaH-
Aapra (BKNovasi BCE M3MEHEHMs!).

IEC 60050-161:1990 MexayHapoaHbliA aNeKTpoTeXHUYeckuin crioBapb. Mnaea 161. OnekTpomarHuTHasi
COBMECTUMOCTb

Wapaxuwe ocmumansHoe
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IEC 60068-1:1988 UcnbiTaHWs Ha Bo3aenCTBIUE BHELLHUX hakTopoB. YacTb 1. O6Lume NONoXeHUs 1 pyKo-
BOACTBO

3 TepmuHbI M onpeaeneHus

[na uenei HacTosiLLiero cTaHaapTa UCMomnb3ayloT cneayloLe TepMUHBI U OnpedeneHusl, MpUMeEHsIeMbIe
B o6nacTu aneKkTpocTaTUYeckoro paspsaa (He Bce U3 HUX BKMoyeHs! B IEC 60050-161).

3.1 meTop Bo3pylHoro paspsga (air discharge method): MeTtoa ucnbiTaHuiA, NpY KOTOPOM paspsiAHbLIiA
HaKOHEYHUK UCTIbITaTesIbHOro reHepaTopa NpMbrvKaKT K UCTbITyeMoMy o60pyoBaHuWIo, MoKa OH He KOCHETCH
ero.

3.2 aHTcTaTMYecKMiA maTtepuan (antistatic material): MaTepuan co cBo/icTBaM1, MUHUMU3INPYHOLLIMMU
co3aaHue 3apsaa npu TPEHUM UK OTAENEHUN OT TAKOrO XKE UMW APYroro aHanorM4Horo matepuana.

3.3 kanu6poska (calibration): CoBokynHOCTb onepauyii, KOTOpbIe YCTaHaBIMBAIOT B COOTBETCTBUN CO CTaH-
[apTamm COOTHOLLEHWe, KOTOPOe CYLLECTBYET NpY ONPeAesieHHbIX YCIOBMSIX, MEXIY MOKa3aHNsIMU U pe3yribTaTom
U3MepeHusi.

MpumevaHue 1 — BTOT TepMUH OCHOBaH Ha MOHSATUM «HEeoNpeaAeneHHOCTbY.

MpumeyaHue 2 — CoOOTHOLWEHME MeXay NOoKa3aHUsIMK U Pe3ynbTaToM U3MEePeHUst MOXET GbiTb BbipaXXeHo B BUAeE

kanuGpoBoyHolA guarpammsl [IEV 311-01-09].

3.4 ucnbiTaHue Ha cooTBeTCcTBME (conformance test): McnbiTaHue TMNoBoro o6pasua oGopynoBaHus ¢
Lenbio onpeaeneHns cCooTBETCTBUA 06opyaoBaHus, paspaboTaHHOro U NPOM3BEeAEeHHOro B 3a8BNEHHOM BUAe,
TpeboBaHUsIM HACTOsILLEro cTaHaapTa.

3.5 meton KoHTakTHOro paspsiga (contact discharge method): Metoa ucnbiTaHui, Npy KOTOPOM paspsif-
HbIA HAaKOHEYHWK ucnbiTaTenbHOro reHepatopa (M) Bo Bpems paspsiga yoepXuBaeTcs B KOHTaKTe C UCTbl-
TyeMbiM 06opyoBaHMEM UMW MNIACTUHOW CBSI3W U paspsid NPOM3BOAUTCS NPU NOMOLLM paspsiiHOroO Kroua
BHYTPM UCNbITaTENLHOro reHepaTopa.

3.6 nnactuHa cBsA3m (coupling plane): MeTannuyeckuidi NUCT UK NNacTUHa, KOTOpble MnoasepraloTcst
3neKTpocTaTUYECKOMY paspsidy Npu MMMTaLWMKU HEMPSAMOro BO3OENCTBUSA 3MIeKTpOCTaTUMECKOro paspsaa Ha
ucneityemoe obopyaosaHnue; IMIC — ropusoHTarnsHas nnactuHa cesisu; BIC — BepTukanbHaa nnactuHa cesisu.

3.7 yxynweHue kavyectBa pyHKUuMoHupoBaHua (degradation (of performance): HexxenatensHoe oTkno-
HEeHWe OT YCTAaHOBMNEHHbIX (PYHKLIMOHAMNBHbIX XapaKTepUCTVK NioGoro yCTporcTea, 060pyA0BaHUst MU CUCTEMBI.

MpvMevaHne - HacTosiwMiA TEPMMH MOXET MNPUMEHATLCA K BPEMEHHOW WM MOCTOSIHHOW HEWCNPaBHOCTU

[IEV 161-01-19].

3.8 npamoe BoapeiicTBue (direct application): MpuMeHeHWe anekTpocTaTMYeckoro paspsifga Herocpep-
CTBEHHO Ha ucnbiTyeMoe o6opygoBaHue.

3.9 anekTpomarHuTHaa coBmecTumocTb; AMC (electromagnetic compatibility; EMC): CnocobHocTb
0o60opyaoBaHuA UNM CUCTEMbI YAOBIETBOPUTENBHO (DYHKLIMOHMPOBATL B OKPYXKAIOLLEW 3neKTpOMarHUTHOM
ob6craHoBke 6e3 co3gaHusi HeAONYCTUMBIX ANEKTPOMAarHUTHBLIX NOMeX KakoMy-nmbo oGopyaoBaHuIo B 9TOM
o6cTaHoeke [IEV 161-01-07].

3.10 anekTpocTaTuueckuin paspsa; CP (electrostatic discharge; ESD): MNepeHoc anekrpuyeckoro 3apsina
Mexay TenaMu ¢ pasHbIMU 3IEKTPOCTATUHECKUMI NOTEHLManaMm Yepes MKpPO3asop Ui Yepes NPSIMOM KOHTaKT
[IEV 161-01-22].

3.11 HakonuTenbHbIN KoHAeHcaTop (energy storage capacitor): KoHaeHcaTop UcnbiTaTenbHOro reHe-
paTopa, COOTBETCTBYIOLLMIA INEeKTPUHYECKO eMKOCTU Tena YernoBeka, 3apsikeHHOro A0 3HAa4YeHUsl UCTbITa-
TEMbHOTO HaMPSPKEHWS.

MpumevaHue — 310 MoXeT GbiTb 06ecneyeHo AUCKPETHBIM KOMMOHEHTOM Ui pacnpefeneHHON eMKOCTbIO.

3.12 MO (EUT): Ucneiryemoe o6opyaosaHue.

3.13 atanoHHas nnacTtuHa 3asemneHun (ground reference plane (GRP): PoBHasi npoeogsiiias nosepx-
HOCTb, MOTEHLMan KOTOpoW UCMoNb3yeTcA kak o6LWUI HyrneBow noTteHuuman [IEV 161-04-36].

3.14 Bpemsa yaepxaHus 3apsiaa (holding time): MNpomexyTok BpeMeHn Jo pa3psiga, B TEYEHUe KOTOporo
CHIDKEHWE BbIXOOHOMO HaNpsDKEHWSI UCMLITAaTENBHOrO reHepaTopa, Bbl3BaHHOE YTEUKOM B HAKOMUTENLHOM
KOHAeHcaTope, He npesbiwaeT 10 %.

3.15 ycTONUMBOCTL K 3reKTpoMarHUTHOW NMoMexe; noMexoyctoMumeocTb (immunity (to a distur-
bance): Cnoco6HocTb ycTpoiicTBa, 060pyAOBaHUA UMM CUCTEMbI COXPaHsITb 3afaHHOEe KayecTBo yHKLMO-
HUPOBAHWUA NPU HANUYUM BNeKTpomarHUTHbIX nomex [IEV 161-01-20].

3.16 Henpsimoe Bo3paeicTBMe (indirect application): MpuMeHeHne anekTpocTaTMyeckoro paspsiaa Ha
NNacTUHY CBA3M, pa3MeLLEeHHYo BONU3U UcrbiTyeMoro o6opynoBaHUs U UMUTUPYIOLLYIO paspsf, OT 0BCrnyxu-
BaIOLLEro nepcoHarna Ha 06beKTbl, pacrornoxeHHbe B6rUan UcnbiTyeMoro o6opyaoBaHus.
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3.17 Bpemn HapacTtaHus (rise time): MUHTepBan BpemMeHu mexay MOMEHTamMu, Npu KOTOPbIX MIHOBEH-
Hble 3Ha4YeHWS MMMYNbCa BNepBble AOCTUraloT YCTAHOBIIEHHbIX MUHUMAIIbHBIX U MAKCUMaTlbHbIX 3HAYEHWIA.

MpumMeyaHue — Ecnu He ykasaHO MHOe, MMHUMAarnbHOe U MaKcUMarbHoe 3HauYeHUsi yCTaHOBMeHb! Ha YpoBHAX 10 %
1 90 % ot BennuuHbl umnynsca [IEV 161-02-05, mogndrumposaHHbIi].

3.18 Bepudpmkaumna (verification): Komnnekc onepauuid, MCNOnNb3yembIX A1 NPOBEPKU CUCTEMbI UCTIbITA-
TenbHOro obopynoBaHus (Hanpumep, UCTbITaTesbHbIN reHepaTop U coeavHUTENbHbIe kabenu) n Onsi noaTeep-
XKOeHUs (hYHKLIMOHUPOBAHUSA UCTILITATENBHON CUCTEMBI.

MpuMevaHue 1 — MeTogbl, NpUMeHsieMble NpU BepuUKkauuu, MOryT oTNU4aThCcsl OT METOAOB, NPUMEHSeMbIX Npu

kanubpoBske.

Mpumevanue 2 — [Ins uenen HaCTOsILLEro CTaHAapTa HacTosLLee onpeaerneHue oTNnYaeTcs oT ornpeaeneHus, npyse-
nenHoro B IEV 311-01-13.

4 O6Lwue nonoxeHus

HacToswwuii ctaHgapT pacnpocTpaHsieTcs Ha obopyaoBaHvWe, CUCTEMBI, MOACUCTEMbl U NepudepuinHbie
yCTpoiicTBa, KoTopble MoryT noapepratbcsd QCP B peanbHbIX YCNOBUSIX OKpYXXKatoLen cpeabl u aKkcrnyarauum,
TaKMX KaK HU3Kkasi OTHOCUTeNbHas BIaXXHOCTb, UCMOMNb30BaHNe MOKPbITUMA C HU3KOW NPOBOAMMOCTLIO (MCKyC-
CTBEHHOE BOJIOKHO), OAeXabl U3 BUHMMA M T. M., KOTOpble MOFYT GbiTb B MONOXEHUsIX, ONpeAereHHbIX B
CTaHgapTax, UMEHLLUX OTHOLLIEHUE K SMEKTPUHMECKOMY U ANEKTPOHHOMY 060opyaoBaHuio (6onee noapobHyio
uHpopmaumio cM. B A.1 npunoxenus A).

I'Ipmmeanme — C TexHUYEeCcKoW TOouKU 3peHus 6onee TOYHBLIM TepMUHOM, OTpaXalLlUM 3TOT MnpoLiecc, SBnseTcA

TEPMUH «pa3psg CTaTU4ECKoro anekrTpuyecrsa». OgHAKO TEPMUH «ANEKTPOCTATUHECKUA paspsil» LUMPOKO UCIONb-

3yeTcsl B TEXHUYECKOI NPaKTUKe U B TEXHUYECKOK NuTepaType. MoaTomy GbUIO NPUHATO peLueHne CoXpaHUTb TePMUH
«AMNeKTPOCTATUYECKUI paspsig» B HA3BaHUM HACTOSILLIErO CTaHaapTa.

5 UcnbiTaTenbHbie YPOBHU

MpeanoyTuUTEnLHLIE UCNbITaTENbHBLIE YPOBHU Npy Bo3aeicTeun SCP npuseaeHbl B Tabnuue 1.

MpeanoyTUTENbHEIM METOAOM UCTIbITaHUIA ABMAETCA METOZ KOHTaKTHOro paspsaa. MeTtoa BO3AyLWHOro
paspsfa UCronb3yloT B CAyYasX, KOrAa HEeBO3MOXHO NMPUMEHWUTb KOHTaKTHbI paspsag. HanpskeHus ans
KaxKgoro Metoga npoBedeHust UCMbITaHWIA ykasaHbl B Tabnuue 1. YkasaHHble HanpsbkeHust pasivyHbl ans
Kebkaoro mMeTtofa us-3a ux ocobeHHocTel. HO 3TO He 3HaYMT, YTO UCNbITaTENbHbLIE YPOBHU SKBUBANEHTHbDI
MeXay MeTofaMmu UCTbITaHWIA.

Bonee nogpobHas uHopmaLUsi OTHOCUTENBHO pasnNUYHbIX NMapameTpoB, KOTOPble MOMYT BNUATbL HA
YPOBEHb HampsiKeHUsi, 4O KOTOPOro MOXeET ObiTh 3apsbkeHO TEno 4ernoBeka, npueeAeHa B pasgene A.2.
Pasgen A.4 Taioke cooepXuT npuMepsb! Mo BbIGOPY UCTbITAaTENbHbIX YPOBHEN, COOTBETCTBYIOLUX PA3NUYHbIM
YCINOBUSIM 3KCnyaTauum o60pyaoBaHumsl.

Ans ucnbiTaHMin METOAOM BO3AYLUIHOIO pa3psiia UCTbITaHWe AOSDKHO NpoBOAUTLCA ANS BCEX UCMbiTa-
TenbHbIX YPOBHE, ykasaHHbLIX B Tabnuue 1, BNMOTL A0 U BKNOYasA yKasaHHbIW UCNbITATEeNbHbLIA YPOBEHb.
ns vcnbiTaHWA METOAOM KOHTaKTHOrO paspsiia UCNbITaHUe AOIDKHO NMPOBOAUTLCA TONMBLKO ANst YKa3aHHOo
UCMbITaTeNbHOro YPOBHS!, €CITM MHOE HE YKa3aHO KOMUTETOM MO NMPOAYKLUW.

HononHutensHaa nHdopmauua npuBedeHa B pasgenax A.3, A4 u A.5.

Ta6nuua 1 — UcnbiTaTenbHbie YPOBHU

KoHTakTHbIM paspsn BosaywHblii paspsia
UcnbiTaTenbHbiit WenbitatensHoe UcnbiTaTenbHblit WUcnbiTatensHoe
YPOBEHb HanpsbkeHue, kB YPOBEHb HanpsbkeHue, kB
1 2 1 2
2 4 2 4
3 6 3 8
4 8 4 15
x® CneuuansHoe x? CneumanbHoe
3 x — nio6oit YpPOBEHb CO 3Ha4YeHWEeM UCMbITATerNIbHOro HanpshkeHWsi 0o, CBbille WKW MeXAY 3HaYeHUSIMUA OpYrUX
vcnbiTaTenbHbIX ypoBHelW. UcnbiTaTeslbHoe HanpsbkeHWe AOMKHO ObiTb ykasaHO B TEXHWUYECKOM JOKyMeHTauuu Ha
KoHkpeTHoe obopynosaHve. Ecnn ycraHoBneHo Gonee BbICOKOE WUCTbITATENILHOE HaMpsHKEHUE, YeM yKasaHo AUis
ucnblTaTenbHbIX yposHen 1 — 4, Heobxoaumo ncnonbsosaTh cneumnanbHoe ucnbiTatensHoe o6opyaoBaHue.
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6 lMcnbiTaTenbHbIli reHepaTop

6.1 OO6wmre nonoxeHns

OcHOBHbIMKN 3nemeHTamMmun U asnswTca:

- 3apsAfgHbIn pesncTop Rc;

- HakonuTenbHbI KOHAeHcaTop Cs;

- pacnpepgeneHHas emkocTtb Cd;

- paspsigHblin pesnctop R

- MWHAMKATOP HanpsXeHus;

- paspsgHbIi KNoy;

- 3apsaAHbIi KoY,

- CMeHHble HaKOHEYHUKN pas3psAfHOro anekTpoga (CM. pUCYHOK 3);
- NpoBOf 3a3emsieHuns reHeparopa 3CP;

- WCTOYHUK 3N1€KTPONUTAHUSA.

YnpouieHHas cxema reHepatopa SCP npuBefeHa Ha pucyHke 1. [letanbHas KOHCTPYKLMA HE NPUBOAUTCA.

Mpumeyanne 1- Cd npepcraBnseT co6oi pacnpefesieHHy eMKOCTb MeXAy reHepaTopoM 1 OKpYXarowymMu npes-
meTamu.

Mpumeuanne 2 - TunuyHasa emkoctb Cd + Cs 150 nod.

MpumeyaHne 3 - TunuuHoe conpoTmeneHne Rd 330 Om.

PucyHok 1- YnpolleHHasa cxema reHeparopa 3/1eKTpocTaTuyecknx paspsios

Mpyu oueHke reHepatop SCP no npoueaypam, yCTaHOBNEHHbIM B NMPUIOXeHUN B, reHepaTop SCP aomkeH
COOTBETCTBOBATb TPEGOBAHMSIM, YCTAHOBMIEHHbIM B 6.2. [T03TOMY HM CXema Ha pUCyHKe 1, HM HOMWHasIbI
3/1EMEHTOB He ornpejeneHbl TOUHO.

6.2 TexHuyeckne  xapaKkTepucTUKM W napameTpsbl UCnbiTaTeNbHOIO reHepaTtopa
3/1eKTPOCTaTUUYECKNX pa3psiioB

WcnblTaTenbHblil reHepaTop JO/MKEH COOTBETCTBOBATb TPeGOBaHWSAM, YCTAHOB/EHHbIM B Tabnuuax 2 n 3.
Ha puicyHke 2 oTpaxeHa ugeanbHas oopMa UMnynbca paspsgHoro Toka U U3MepuTesbHbIE TOUKW, COOTBET-
CTBylOLLME NapameTpam uMMysbca, NpuBefeHHbIM B Ta6nuuax 2 n 3. COOTBETCTBME 3TUM TpPeGOBaHUAM
[LO/KHO GbITb NPOBEPEHO METOAAMU, YCTAHOB/IEHHBIMU B NMPUSTOXEHUN B.
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Tabnuua 2 - O6Lmne xapaKkTepucTukn

MapameTp 3HaveHune

BbIX0iHOE Hanpsi)XeHne, KOHTaKTHbI paspsj

OT 140 8 KB (HOMMHanbHOE 3HaYeHune)
(cm. npumeyaHue 1)

BbixogHOEe HanpsXeHne, BO3AYLWHbIN paspsaj, OT 2 go 15 kB (HOMMHanbHOe 3HavyeHne)
(cm. npumevaHue 1) (cm. npumevaHnune 3)
MorpewHoOCTb BbIXOAHOTO HANPAXeHUs +£504
MoNAPHOCTb BbIXOAHOTO HaNpsXeHns MonoxutensHasa u oTpuuatenbHas
Bpemsa ygepxaHus 3apsaga He meHee 5 ¢
Bupg paspsga O[AVHOYHbLIW pa3psag (CM. npumedaHue 2)

Mpumevanne 1- HanpshkeHve pasoMKHYTON Lienu usMmepsieTcsl Ha paspsgHoOM HakoHeuHuke U,

Mpumeuanue 2 - [ina nccnegosatebCkuX Liefieil reHepaTop fo/keH obecneynBaTtb YacToTy NOBTOPEHUS paspsfoB
nocsiefosaresibHbIX UMMY/IbCOB HEe MeHee 20 paspsAfoB B CEKyHAY.

Mpumevanne 3 - HeT HeO6GXOAMMOCTM MCMONb30BaTb rFeHepaTop C BO3MOXHOCTbIO MPOW3BOAWTL BO3AYLUHbIE
paspagbl 15 kB, ecnim makcumasibHoe UCnosib3yemMoe UCNbITaTesibHoe HanpsikeHne MeHblue.

Tabnuua 3- MapameTpbl MMNy/ibca pa3psaLHOro Toka Npyu KOHTaKTHOM paspsje

WcnbiTatenbHblil  VicnbiTaTenbHoe TOK NepBoro nuka Bpemsi HapacTaHus Tok paspsga +30 % Tok paspsga £30 %

YpPOBEHb HanpshkeHue, kB paspsga £15 %, A tr+£25 %, HC npu 30 Hc, A npu 60 Hc, A
1 2 7,5 0,8 4 2
2 4 15 0,8 8 4
3 6 22,5 0,8 12 6
4 8 30 0,8 16 8

Touka oTcuyeTa uamepeHnsa BpemMeHn ansa toka npn 30 n 60 HC - B MOMEHT BPeMeHW, Korga TOK A0CTUraeT 3HavyeHus
10 % oT TOKa nepBOro nuka paspsga.

Mpumeuanne 1 - Bpema HapacTaHusa t, - Bpems vHTepBasia mexay 3HadeHnsamu 10 % n 90 % oT Toka nepBoro nuka
paspsga.

PucyHok 2 - NaeanbHaa hopma nMmnynbca paspagHoOro Toka npu KOHTakTHOM paspsage 4 kB
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YpaBHeHWe ANs uieanbHol opmMbl UMNYyNbCca pPa3psgHOro Toka Ha pucyHke 2, I(t):

"ty rty
_=x UMY xexp 2y Ymy xexp
,M=1 yfY YMY K ymy
1+ 1+
Vuy ymy
roe
Ir, = exp b
y L TLY
( ( AxJJnn
K2=exp -b - n
1 y T3,
"

ti = 1,1 HC; T2= 2 HC; T3= 12 Hc; T4= 37 HC;
/i = 16,6 A (npu 4 kB); /2= 9,3 A (npn 4 kB);
n=1.8.

FeHepaTop AO0MXeH 6biTb CHaGXeH cpeAcTBaMU MpefoTBpalleHus OT HenpeAHaMepeHHOro W3y4YeHus
UNU KOHAYKTUBHOW 3MUCCUM UMMY/IbCHOTO WM HENPepbLIBHOTO TUMa A8 TOro, YTo6bl NapasuTHbIMU 3 dek-
TaMun He BbIBECTU U3 cTposi VIO unm BcnoMmoratesnibHOe UCNbiTaTeNbHoe o60pyAoBaHue (CM. npunoxeHve D).

Pa3psgHble HAKOHEYHWKM [AOMKHbI COOTBETCTBOBATL KOH(Mrypauuu u pasmepam, nNokasaHHbIM Ha
prcyHKe 3. HaKOHEYHMKN MOTYT GblTb MOKPbITbI N30JIMPYOLLMMU MOKPLITUSIMU, 06ecneynBas ycTaHOB/IEHHbIe
napaMmeTpbl UMMy/bca PaspsifHOro Toka.

3b- Pa3psgHblii HAKOHEYHUK 415 KOHTAKTHOrO paspsiga

PucyHok 3- PaspsiiHble HaKOHEUHWKM A5 TeHepaTopa 3/1eKTPOCTaTUUECKNX pa3psifoB
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[na ucnbiTaHMa MEeToAOM BO3AYLIHOIO paspsaa UCNOMb3yeTCs TOT XKe Camblii reHepartop, npu 3ToM
paspsigHbIf KMoy AosmkeH 6biTb 3aMkHyT. FeHepaTop AomkeH GbiTb CHaGXKeH 3aKpyrNeHHbIM HAKOHEYHUKOM,
NpUBEAEHHBbIM Ha pucyHke 3a. Tak Kak UCMONb3yeTCA TOT XKEe CaMblii FeHepaTop, HUKAKUX AOMONTHUTENbHbIX
XapaKTepucTUK A1 MeToAa Bo3AyLHOro paspsiaa He TpebyeTcs.

InuHa kabens 3azeMneHUs UCTbITaTeNbHOIo reHepatopa AomkHa 6bITh (2 + 0,05) M, a ero KOHCTPYKUMA
JomkHa obecrneunBaThb BbiNofiHeHWe TpeboBaHuit K chopMe reHepupyeMbiX UMIYNbCOB PaspAQHOro Toka.
IOnuHa kabens 3aseMneHus usMepsieTcs oT kopnyca reHepatopa JSCP pno Touku coeguHeHus. Usonsauus
kabensi 3aseMrneHVA reHeparopa [10JDKHA UCKITIoYaTb yTeuKy pa3psaaHoro Toka Ha obcnyxusatowwmii nepcoHan
WK Yepe3 NpoBOASLLME NMOBEPXHOCTU B TEYEHUE UCTILITAHWI Ha ycTolW4MBOCTb K QCP.

Mpy ucnbiTaHUsIX AOIDKEH UCTONbL30BATLCS TOT Xe NTMBO AaeHTUYHLIN Kabenb, 4YTo U Npu kanubpoBke.

B cnyuyasx, koraa ctaHaAapTHOW ANWHBI NPOBO/A 3a3€MNEHUA reHepaTopa, paBHOM 2 M, He XBaTaeT ana
obecneveHus ucnbitTaHuii (HanpuMep, npu Beicokom UO), nonyckaeTcs Ucnonb3oBaTh NPOBOA 3a3€MNEHUs
reHeparopa AnuHon He 6onee 3 M. Mpu atom gomkHa GbiTh NpoBepeHa (hopma MMNYNbCa paspsaaHoOro Toka.

6.3 Bepudmkauus xapakrepMCTUK reHepaTopa 3J51eKTpoCTaTU4eCKMX paspsaaos

Llenb Bepudmkauum — ybeanTscA B TOM, UTO OpraHU3oBaHHOE MeCTO ANSl UCTILITAHUIA Ha YCTOMYUBOCTb
Kk OCP ucnpaBHO ¢hyHKUMOHMPYET. OpraHM3oBaHHOE MECTO UCTIbITaHWi Ha YyCTo4MBOCTL K QCP BKknlovaerT:

— reHeparop J3CP;

— NpoBOA, 3a3eMIIeHUs1 UCTIbITAaTENLHOIO FreHepaTopa;

— cTabunuaupyiolme Harpy3ouHbie pe3anucTopbl o 470 kOmM;

— 3TanNOHHYIO NMAcTUHY 323EMIEHUS;

— BCE coeaAMHUTENbHbIE YacTu, (hopMUpyloLLMeE Lienb pa3spsiaa.

Mprmepbl opraHM3oBaHHOIO MECTA UCMbITAHUIA HA ycTOWYMBOCTE K DCP npuBeaeHbl Ha pucyHke 4 ans
HacTonbHoro o6opyaoBaHusi U Ha pUcyHke 5 st HanonbLHoro 06opyAoBaHUsI.

Ons BepudUKaLmMKM OpraHM3oBaHHOTO MecTa [AJ1sl UCTIbITaHWA MOXET UCTONb30BaTLCA cneaylowmi Me-
ToA. [py ycTaHOBKE HU3KMX HanpsbkeHWi o6pasyeTcs Hebonbluas uckpa nNpy BO3AyLUHOM paspsige Ha nna-
CTUHY CBSI3M, a Npu NoBbILIEHUM HanpshkeHusi o6pa3syeTcs Gonee kpynHas uckpa. Heo6xogumo nposeputh
coefiHEeHWe Nosiochl 3a3eMIEHUS U €€ PACNOSIOKEHUE Nepes 3Toi BepudukaLmei.

ObocHosaHue: TaK kak chopma Mmnynbca Toka reHepatopa OCP, kak NpaBurio, He OTNIYAeTCA OT HY)XHOW
TOMHOU hOPMbI (Hanpumep, BPemsi HapacTaHUsA MMMynbca U ANUTENBHOCTE He CMELUeHbl), Ckopee BCEro
npousonaet cboii reHepaTopa OCP 1 HanpshkeHWe Ha paspsHbii HaKOHEYHUK He Gynet nogaHo nubo Oyaer
OTCYTCTBOBaTb PErynupoBka HanpsbxkeHus. J1io6oi n3 kabenei, pe3aycTopoB UK COEAUHUTENEN MOXET ObiTb
NOBPEXAEH Unn OTCYTCTBOBAaTb, B PE3yrnbTaTe Yero paspsi He nponsonger.

PekomeHayeTcsi NpoBOaUTb NMPOBEPKY OPraHM3OBAHHOrO MecTa ANS WUCTbITAHUIA Ha YCTOMYMBOCTb K
OCP nepea ucnbiTaHuem.

7 OpraHusoBaHHOe MeCTO AN UCTbITAHUNA

7.1 UcnbiTaTenbHoe oGopynoBaHue

OpraHusoBaHHOE MECTO AN UCMbITAHUA COCTOWUT M3 UCTLITATENbHOrO reHepaTtopa, O u Bcnomora-
TenbHOro 06opyAoBaHusl, Heo6X0AUMOro AN BO3AEWCTBUA MPAMBIMU U HENpsAMbIMKU pa3spsigamu Ha MO B
cregyloLmx cry4asx:

a) KOHTaKTHbIMM pa3psAamMun Ha NPOBOASALLME NOBEPXHOCTM U Ha NINacTUHbI CBA3W;

b) Bo3gyLwHBIMK paspsifamu Ha U30NMPOBaHHbIE NOBEPXHOCTY.

B 3aBMCMMOCTU OT MecTa NpPoBeAEHUs UCTIbITAHUA pa3densioT Ha ABa Tuna:

— NpoBoAVMbIe B natopaTtopusix;

- NpoBOAMMBIE Ha MecTe aKcryaTaluum CMOHTUPOBaHHOro 060pyAOBaHuS.

MpeanovTUTenbHLEIM BUAOM UCTLITAHUIA ABNSIOTCA UCTIbITAHWA, NPOBOAMMbIE B naGopaTopusix.

MO pomkHO ObITb YCTaHOBNEHO Y CMOHTUPOBAHO B COOTBETCTBUMU C MHCTPYKLIMSIMU MO YCTAHOBKE U3ro-
TOBUTENSA (NPKY HaNUYUNK).

7.2 OpraHM3oBaHHOE MECTO AN UCNbITaHWi, NPOBOAUMBIX B UCTIbITATENbHLIX NabopaTopuax

7.2.1 UcnbiTaTensHoe o6opyaoBaHue

K ucnbiTaHMsAM, NpoBOAUMBIM B NaGopaTopusix NpU KNMMaTUYECKUX YCNOBUSIX, ykasaHHbIX B 8.1, ycTa-
HaBNUBaIOT criegyloLLme TpeboBaHus.
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OTanoHHas MnacTuHa 3a3eMIleHUs! AODKHA HAaXOAUTLCA Ha nony nabopatopun. OHa AOMKHa NPeacTaB-
nATb cobo MEeAHbI UMM arMniOMUHUEBbLIA METaNNUHECKMA NUCT TONWWHOW He MeHee 0,25 mm. [lonyckaetcs
UCMONb30BaTb ApyrMe MeTarmiu4eckue Martepuaribl, Npu 3TOM TOMLLMHA NUCTa AOIDKHA 6biTh He meHee 0,65 Mm.

OTarnoHHas nnacTvHa 3a3eMrieHust oMkHa BbiCTynaTtb 3a koHTYp MO unu ropusoHTanbHoM NnacTuHbl
CBsi3u (ecny NpPUMEHUMO) C K2XKAO0W CTOPOHbI He MeHee YeM Ha 0,5 M 1 flomkHa GbiTb coeguHeHa C CUCTEMOM
3aLUUTHOIO 3a3EMJIEHUS.

Bcerpa gomkHbl cobnioaatbcs NnpaBuna TexHuku 6eaonacHocTu.

MO pomkHO ObiTb YCTaHOBIIEHO Y NOAKNIOMEHO B COOTBETCTBUM C (PYHKLIMOHANbHLIMY TpeboBaHUAMM.

PacctosiHne mexxgy MO u cteHamu nabopartopuu, a Takke Mexay nobsiMu MeTannuyeckummn npegme-
Tamu JOSDKHO COCTaBnATb He MeHee 0,8 m.

MO wn reHepatop JCP (Bkniowan NGO BHELWHWUIA UCTOMHUK NUTAHUA) AOMKHBLI ObiTb NOAKNIOYEHDBI K
CUCTEME 3a3eMITEHUs1 B COOTBETCTBUM C TPEGOBAHMAMM NO 3KCMNyaTaLum, YCTAHOBMEHHLIMU U3TOTOBUTENEM.
JononHutenbHbie CO8AMHEHUS C 3a3€MSIEHUEM HEe AOMYCKAIOTCA.

PacnonoxeHve curHanbHbix kabenei n kabenen aNeKTPONMTaHUA AOIMKHO COOTBETCTBOBATL NPUHSATON
YCTaHOBKE Ha NpaKTuKe.

Ka6enb 3aszemneHus reHepatopa OCP aoskeH 6biTb COeAUHEH C 3TaNOHHOM MNACTUHOW 3a3eMIieHuUs!.
B criyyasix, korga anuHa kabens sasemneHus reHepatopa npesbillaeT AfnHY, HeobxoauMylo AnNs NPUMEHEHUs!
OCP K BblbpaHHbIM TOYKaM, AOMONHUTENLHLIM Kabenb, ecnu 3To0 BO3MOXHO, AOSMKEH pacnonaraTbCs Tak,
YTOGbI MCKIIOYUTL UHAYKTUBHYIO HABOAKY Ha 3TaNoHHYIO NNacTUHY 3asemnenus. MNpoBoa 3a3emMneHns AormkeH
pacnonaratbcsi He 6nmke 0,2 M OT APYrMX NPOBOAALUMX YACTel, KPOMe 3TaNOHHOW NNACTUHBLI 3a3eMNeHus.

Mpumeyvanue 1 — [lonyckaeTca coeauHsTb Kabenb 3a3eMNeHns ¢ MeTannM4Yecko CTeHOW ucnbiTatensHon nabopa-

TOpUK, ecru o6ecneveHo CoOeaUHEHUE CTEHbI C STANOHHOW NNACTUHON 3a3eMIIEHUS.

CoeavHeHus 3asemnsiowux kabenen ¢ 3TasnoHHON NNACTMHON 3a3eMfeHUs, a Takke Bce apyrve coeau-
HeHVA OOIMKHLI obnapaTb BO3MOXHO 6osfiee HU3KUM COMPOTUBIIEHWEM, Hanpumep, NyTEM UCNONbL3OBaHUS
BbICOKOYACTOTHBLIX MeXaHU4YeCKUX NPUGOPHLIX 3aKUMOB.

MnactuHb! CBA3M, HANPUMEP NPU HENPAMOM MPUMEHEHUU pa3psaa, AOMKHLI ObiTb U3roTOBMEHBLI U3 MeTar-
nuyeckoro nucra (MegHoro Unu anloMUHUEBOTO) TONLLMHOW He MeHee 0,25 MM (aonyckaeTcs UCMONb3oBaTh
Opyrue metannuyeckue Martepuanbl, Npy 3TOM TOMNWMHA NMcTa AoMmkHa ObiTb He MeHee 0,65 MM) U [OMKHBI
6biTb COAUHEHBI C 3TANOHHON NNACTUHOW 3a3eMNEeHUsl C NOMOLLbIO kabens, UMEIoLWEero Ha KaXKAOM KOHLIe
pesuctopbl 470 KOM. Peauctopbl AOIKHbLI ObITb M30NMPOBaHLI, YTOOLI U3bexaTb KOPOTKOro 3aMblkaHus,
Korga npoBop, NpuKacaeTcs K MracTuHe 3aseMITeHUs, U AOMKHbI BbiAepXKuBaTh HanpsbkeHue anekTpocraTu-
YyecKkoro paspsifa.

MpvmeyaHue 2 — Ctabunuaupylowme HarpysouHble pesauctopbl no 470 kOM B cocTaBe 3a3eMnsiOLUX NPOBOAOB

rOPU3OHTasILHOM M BEPTUKASILHOW MIIAaCTUH CBSA3W (CM. PUCYHKU 4 — 8) UCTIONBL3YIOTCA ANS NPeoTBPaLIeHUA MOMEH-

TanbHOro MCYEe3HOBEHWUS 3apsiia nocne paspsiia reHepatopa OCP Ha nnactuHy. 310 yBenuuuBaeT BnusHue SCP

Ha MO. PesncTopbl AOMKHBI BbiAEpXXUBaTb MakcumaribHoe HanpsbkeHue paspsiaa, npuMeHsieMoe k nnockoctu MO

BO Bpemsi ucnbitaHusi. OHM JAOIDKHBI pacnionararbesi 6nmM3ko kK 06oum KoHUAM 3asemnsiowero kabens ana oGecne-

YeHUs1 pacnpeneneHHoro ConpoTUBIIEHUS.

NononHuTtensHbie TpeGoBaHus ANs passiMiHLIX TMNOB 060pYA0BaHUA NPUBEAEHBI HKE.

7.2.2 HactonbHoe o6opynoBaHue

OpraHusoBaHHOe MECTO Afsl UCMbLITAHWW OOMMKHO COCTOSITb U3 HEenpoBOASLWEero CTona BbICOTOW
(0,8 + 0,08) m, ycTaHOBMEHHOIO HA 3TANOHHYIO NNACTUHY 3a3EMIEHUS.

lopusoHTaneHas nnactuHa csssu pasmepom (1,6 £ 0,02) x (0,8 £ 0,02) m gomkHa ObITe pa3MelleHa Ha
ctone. MO n kabenu JomkHb! ObiTb M30IMPOBaHbl OT MNACTUHLI CBA3WU U30NALMUOHHOW NPOKNAAKOW TONLWUHOM
(0,5 £ 0,05) mm.

MpumeyaHve — PekomeHayeTcsi, YTo6bl M30NALUOHHBIE CBOMCTBA GbINN NOCTOAHHBIMU.

Ecnu MO cnviukom Benuko, Ytobbl 6biTh pacnosioeHHbIM Ha paccTosHUM He MeHee 0,1 M OT BCeX CTOPOH
FOPV3OHTanNbLHOM MAACTUMHLI CBSI3W, TO AOMKHA 6biTh UCNONL30BaHa AONONHUTENbLHAA UASHTUYHAS FOPU3OH-
TansHas NnacTMHa cBA3W, pa3MelleHHan Ha pacctosiHuui (0,3 £ 0,02) M oT nepsoii. B aTom cnyvae aonxeH
ucrnonb3oBaTbCA CTON GOMbLIEro pasmepa UNU MOTYT MCNONb30BaTLCA ABaA cToNa. [opu3oHTanbHLIe nnac-
TWHbI CBSI3W HE AOIDKHbI KacaTbCsl ApYr Apyra U AOMKHbI ObITb COEAUHEHBI C STANOHHOW NNACTUHONW 3a3eM-
neHus kabensimu ¢ peauctopamm 470 KOM Ha KaXKAOM KOHUE.

CbemHble MOHTaxXHbIe HoXKM UO cnepyeT ocTtaBnATe Ha MecTax.

MpvMep ucnbITaTeNbHON YCTaHOBKU (OPraHU3OBaHHOIO MeCcTa Afs UCNbITaHUIA) HacTONbHOro o6opyao-
BaHUs B YCINOBUSIX UCTIbITaTenNbHOIM NnaéopaTopum NnpuseaeH Ha pucyHke 4.
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TunoBoe NosoXxeHne Ana NPSAMoro
MCTOYHMK NUTaHnA BO3AeiicTBus paspsagamu Ha NO
TunoBoe nosioxeHne ans
BO34EeNCTBMA HENPSIMbIMW pa3psagamu

TunoBoe NonoXeHue ans M3onupyrouias Ha BEPTUKAa/bHYI NNACTUHY CBA3M
BO3/ENCTBUS HENPSIMbIMK pa3psigamu
Ha ropu3oHTasIbHYH NIACTUKY CBA3M ropu3oHTanbHas nnacTuHa

CBA3M 1,6 X 0,8 M

3awuTHbIA NpoBof

BepTukansHas nnactuHa
cBA3nM 0,5* 0,5 m

OTasIoHHaa njiacTuHa 3a3emsieHns

PuncyHok 4 - TMpumep opraHM30BaHHOrO MecTa ANA UCNbITaHW
HacTo/ibHOro o6opyfoBaHUA B UCnbiTaTtesibHOW nabopatopuu

7.2.3 HanonbHOe o6opyaoBaHue

MO ponkHO 6biTb M30NMPOBAHO OT 3Ta/IOHHOW MAACTUHbI 3a3eMJ/ieHUA W30NALWOHHOW noACcTaBKOW
TonwunHoit ot 0,05 go 0,15 m. Kabenn AOMXHbI 6biTb M30MPOBaHbl OT 3TA/IOHHOW MAACTUHbLI 3a3eMJ/IEHUS
M30N1ALNOHHON noacTaBkoin TonwwmHon (0,5 + 0,05) mM. 3Ta M30NAULMOHHAA NAacTMHa AOJIXHa NpeBblWaTh
pasMmepbl M30ALMOHHON NOACTaBKMU.

Mprvmep opraHM30BaHHOIO MecTa A1 UCNblTaHUi HAaNO/bHOTO 060pyAOBaHNA NPUBELEH HA PUCYHKe 5.
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TvnoBoe NoNoXeHve Ans NpsMoro
BO3gelicTBUs paspsgamu

PucyHok 5 - TMpumep opraHM30BaHHOToO MecTa AN UCNbITaHWA
HanonbHOro o60pyf0BaHNA B NCNbITaTeNbHOV nabopaTopun

CbeMHble MOHTaXHble HOXkn MO cnenyeTt oCTaB/ATbL Ha MecTax.

7.2.4 Hes3asem/ieHHOe obopygoBaHue

7.2.4.1 O6uime nonoxeHus

OpraHn3oBaHHOEe MECTO AN UCMbITAHWI, ONMCAHHOE B HACTOALWLEM MNyHKTe, MpuUMeHseTcs K o6opyao-
BaHWK UMK YacTu (YacTam) o60pyaoBaHus, AN KOTOPOro TpeboBaHWsi MO YyCTAHOBKE WM KOHCTPYKLUWU UCKITHO-
yalT Kakoe-nnbo nofcoefuHeHNEe K cucteMe 3asemneHns. TakuMm o6opyAoBaHUEM SIBASieTCA NopTaTUBHOe
obopypoBaHue, ¢ NnUTaHMeM OT 6aTapeil (BHYTPEHHUM U BHELIHWM), C 3apsiiHbIM YCTPOACTBOM WM 6€3 Hero
(He3a3eMeHHbI ceTeBOl kabenb), 060pyaoBaHNe C ABOIHOW nlonayneit (o6opygosaHue knacca ll).

O6ocHOBaHMe: He3a3eM/eHHoe 06opyaoBaHMe WM He3asleM/eHHas 4acTb (4acTu) 060pyAoBaHUSA He
MOryT caMu paspsagutbcs nogo6HO o6opyAoBaHMio knacca |, nuTatrouwemycs oT ceTn. Ecnm obopynoBaHue
He pa3pshXeHo npexae, YeM NpUMeHeH cneaywwunin uMmnynsc, To MO nnm yactb (Yactu) MO moryT nogsepr-
HYTbCSl YABOEHHOMY WCNbiTaTe/IbHOMY HanpshkeHuto. MoaTomy o6opyAoBaHMeE Takoro Tuna MOXeT ObiTb
3apsXXeHOo HeoO6blYHO BbICOKMM 3apsfoM NPV HaKOMAEHUU Heckonbkux SCP Ha u3onauum obopynoBaHus
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knacca ll, u, cnegosartensHO, pa3psa ¢ OMeHb GOMbLUOI 3Hepruen Ao0CTUraeT HanpsbkeHus npo6os usons-
LMOHHOIO Marepuarna.

B obwem cnyyae opraHu3oBaHHOE MECTO ANs UCTbITAHUIA JOMKHO COOTBETCTBOBaTb 7.2.2 1 7.2.3.

Mpy nmutaumm oamHouHoro SCP (Bo3AyLIHOIO UMM KOHTaKTHOrO) NOCHe KaXaoro npeabiayLuero npuro-
»eHHoro k MO umnynbca SCP aomkeH ObiTb CHAT OCTaTOuHbIN 3apsa.

3apsf, HaKonneHHbI Ha METaNNMYECKO TOYKE UM YacTK, K KOTOpoi 6bin npuMmeHeH SCP (Hanpumep,
Kopnyca pasbeMoB, BbIBOAbLI aKKyMyNSITOPOB, MeTaryimiyeckMe aHTeHHbl), Toxe AorkeH 6biTb CHAT nocne
Ka)KO0ro npeabiayLero npurioXkeHHoro uMnynsca JCP.

Korpa ogHa vwnv Heckomnbko AOCTYMHBIX MEeTasNIMMECKMX YacTeil NOABEpraloTcs UCTILITaHWIo Ha YCToNYW-
BOCTb kK QCP, 3apsa [O/MKeH ObITh CHAT C TOMKWU, HA KOTOPYIO ByaeT npuMeHeH umnynsc DCP, Tak kak HeBO3-
MOXHO rapaHTUPOBaTh HANWYNE CONMPOTUBIIEHUA MEXAY STOW U APYroi AOCTYNHLIMU YaCTAMKU HA M3aenuM.

HomkeH 6biTb ucnonb3oBaH kabenb Co CTabUNU3UPYIOLLIMMKU HArPy304HBIMUA PE3UCTOPaAMU BENUHMUHOM
470 xOm, noao6HbIN kabenio, UCNoNb3yeMOMy ¢ FOPUSOHTASBHON U BEPTUKASIbHOW MnacTUHaMu CBA3U (CM. 7.2).

Tak kak eMKkocTb Mexay MO 1 ropusoHTanbHOM NNAcTUHOW CBA3K (HacTonbHOM) n mexay O 1 aTanoHHoMl
NNacTUHON 3asemMneHus (HanonbHOW) onpeaenseTcs pasmepom U0, kabenb co cTabunuanpylowmmn Harpy-
304YHLIMU PEe3UCTOpPaMK MOXET OCTaBaTbCA NOAKMIOYEHHLIM B TeyeHue npumeHeHus OCP, ecnu aTo cyHk-
LMoHanbHo gonyckaetcs. B paspsgHoM kabene oauH peanuctop AosmkeH 6biTb NOAKIIONEH Kak MOXHO Brivxe
(HaAcKONbLKO 3TO BO3MOXHO) K MCTbITyeMoil Touke MO Ha paccTosHuu MeHee 20 MM OT MCNbITYEMOW TOUKW.
BTtopoi pe3uctop formkeH ObiTb NOAKITIOYEH OKOSO BTOPOro koHLa kabens, NOAKMIOYEHHOTO K ropu3oHTanbHoM
nnacTyHe CBA3W ANl HACTONbHOro 060pyaoBaHUs (CM. PUCYHOK 6) MNu K 3TaNoOHHOW NnacTuHe 3a3eMreHus
Ans HanonsHoro o6opyaoBaHusa (CM. PUCYHOK 7).

Ha pesynbTaTbl MCNbITAaHWI? HEKOTOPOro 06opyA0BaHUA MOXET NOBNUATL HanuuMe kabens co cTabunu-
3UPYIOLLMMM Harpy3ouHbIMU peaucTopamu. B crnopHbix crnyyasx npoBeAeHWe UCTIBITAHUA C OTKIOYEHHbIM
kabernem B TeueHue npuMeHeHus QCP numeeT NnpeuMylLECTBO Nepes CTIbITaHUAMK C NOAKIIOHEHHBIM kKabenem
rpw YCIIoBUM, YTO 3apsa Mexay nocrieaoBaTenbHbIMK paspsiaami JOCTAaTOYHO Marl.

Kak anbTepHaTUBa MOryT UCMONL30BaTLCS CreayioLumMe BapuaHTb:

— BPEMEHHOI MHTepBan mexay nocriefoBaTerbHEIMM paspsafaaMu AoMmkeH ObiTb yBenUYeH Ha BpeMs,
HeobxoauMoe Ansi eCTeCTBEHHOro CHsATUS 3apsifa ¢ NO;

— LLeTOYKW U3 YIIepoaMcTOro BosiokHa Co CTabunuanpyoLMmm Harpy3oyHbLIMU pe3ucTopamu (Hanpumep,
2 x 470 kOm) B kabene 3azemMneHus.

MpumeyaHne — B CMNOPHbIX Criydasix OTHOCMTENbHO CHATUSA 3apsiaa 3apsg Ha MO MoxeT GbiTb NpoBepeH HEeKOH-

TaKTHbIM U3MepuTenem anekTpuyeckoro nons. Ecnv aapsag ymeHbluuncs Hwke 10 % oT HavyanbHOro 3HaYeHus1, TO

MO cuutaeTcs paspsKeHHbIM.
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VICTOYHMK NnTaHnA

PucyHok 6 - Mpumep opraHM30BaHHOIO0 MecTa A/t UCNbITaHW
HaCTONbLHOrO He3aseM/IeHHOro 060pyaoBaHus
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3aU.I,VITHbIVI npoeoj BepTukanbHasa nnactuHa cBasmn

PucyHok 7 - TprmMep opraHM3oBaHHOro MecTa A1 UCMbITaHUA HanobLHOro
He3a3eM/1IeHHOoro o6opyfoBsaHus

7.2.4.2 HacTonbHOoe o6opyaoBaHue

HactonbHoe NO 6e3 MmeTanniMyeckoro coegMHeHus ¢ 3TafIOHHOW NAacTUHOW 3a3eM/IeHNS LO/IXKHO 6bITb
pacnonoXeHo Tak Xe, Kak ykasaHo B 7.2.2 1 Ha pPUCYHKe 4.

MeTannuueckyo AOCTynHy 4YacTb MO (Npu ee Hanmumu), K KOTOPOU A0MKEH ObiTb MPUMEHEH UMNY/bC
JCP, noaknw4yalT K rOpU3oHTaNbHON naacTuHe cBA3M kabenem co CTabUAUIMPYIOLWUMKU Harpy30YHbIMU
pesnctopammn (CM. PUCYHOK 6).

7.2.4.3 HanonbHOoe o6opyaoBaHue

HanonbHoe o6opyaoBaHue 6e3 MeTan/IM4ecKkoro coefuMHEHWs C 3Ta/loHHOW NNacTUHOW 3a3emeHus
LO/DKHO 6bITb YCTAHOB/IEHO COrMAacHO 7.2.3 U PUCYHKY 5.

Kabenb co cTtabunmsmpylowmMmn Harpy3ouHbiMy pesucTtopaMmu AOJ/DKEH pacnonaraTbCa Mexay meTan-
NNYecKol JOCTYNHOM 4YacTblo, K KOTOPO NpuMeHAT umnynbc 3CP, n aTafloHHOW NnacTUHOl 3a3eMieHus

(CM. pUCYHOK 7).
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7.3 OpraHu3zoBaHHOe MeCTO AMNA UCMbITaHMA, TPOBOAUMbLIX Ha MecTe 3KCMnyaTaLum

McnbiTaHusa Ha MecTe aKcMyaTaluy NPoBOASATCA MO COrNacoBaHWio MeXay U3roToBUuTeneM u notpetu-
Tenem. JTo 03Ha4aeT, YTo Apyroe COBMECTHO pa3melLeHHoe obopyaoBaHMe MOXET ObiTb NOABEPrHyTO Hexe-
naTtenbHOMY BO3[1€ACTBUIO NPU UCNbITAHUSX.

Mpumevanue — B gononHeHue MO MOXeT noaBepraTbCsi 3HAYUTENLHOMY M3HOCY OT UCTIbITAHUIA HA MECcTe aKennya-

Taumm. CpepHaAs Hapa6oTka 40 0Tkaza MHOTMX COBPEMEHHBIX 3MTEKTPOHHbIX Lieneil CUITbHO YMEHbLLAETCH, ECNU 3TU

uend ofHaxabl NOABEpPranucb BO3ASMCTBMIO CTaTUYeCKOro anekTpudecTBa. HewucnpaBHOCTL He o6s3aTenbHO

MOXEeT MPOSIBUTLCA Cpa3y BO BPEMA UCNbITAHUIA HAa YCTOWUMBOCTL K DCP, HO OTKa3 yCTPOWCTBA MOXOT HACTYNUTb

HaMHoro ObicTpee, YeM YCTPOMCTBO, KOTOpPOE HMKOrAa He NMogBeprariocb UCTbITaHUI0 Ha yCToWuMBOCTb K DCP.

MpuHumMasn ato Bo BHUMaHUe, MOXeT GbiTb peLLeHO He NPOBOAMTL UCTbITaHWE Ha MECTe AKCNIyaTaluyu COBCEM.

Ecnu pelueHO NpoBOAUTL UCTILITAHUA HA MecTe akcnnyaTtauumn, To MO nomkHo GbiTb UCNbITaHO nocne
NOMHOW M OKOHYATENbLHOW YCTAHOBKW.

Ans Toro 4to6bl YNPOCTUTL NOACOEANHEHUE 3a3eMMSIIOLLErO Kabensl, 3TanOHHYI0 NNAcTUHY 3a3eMNeHns
crnenyet ynoxuTb Ha non B6nusn MO Ha paccrosivum okono 0,1 m. MNMnactnHa 3asemneHus AonkHa GbiTb
Me[HOo Unu anioMUHNEBON, TONWKUHOW He MeHee 0,25 MM. MoXHO 1cnonb3oBaTb NNAcTUHY 3a3eMNEeHUA U3
OpymMX MeTasnnoB, NMpU 3TOM TOMWMWHA nNUcTa AOMKHa ObiTb He MeHee 0,65 MM. MnacTuHa 3aseMneHus
OOrmkHa 6bITb LUIMpUHOW NpuMepHO 0,3 M U ANKHON 2 M, ecny 3TO NO3BONAET MecTo pasmeLleHus NO.

OranoHHas nnacTMHa 3asemneHns aosmkHa ObiTb coeiMHeHa C CUCTEMON 3aLLUTHOrO 3a3eMneHus. Tam,
rae aTo HEBO3MOXHO, ATASMOHHYIO NNACTUHY 3a3eMSIeHUs cneayeT CoeaAuHATbL ¢ KneMMoW 3asemnedusa U0,
©CI OHa MeeTCSl.

3asemnsioLLmii Nnposop reHepaTtopa SCP aomkeH ObiTb COGAUHEH C 3TANOHHOW NNACTUHON 3a3eMNEHUS.
Ecnu MO ycTaHOBNEHO HA METANNUYECKOM CTONE, CTON AOMKEH ObiTb COEAMHEH C NNACTUHOW 3a3emneHus
C NOMOLLLIO kKabersi, UMEeIoLLEero Ha KaXkaom KoHue pesuctopbl 470 kOm, 4Tobbl NnpeaoTepaTuTb HakoNneHne
3apsga.

MeTtannuyeckue HesasemreHHble YacTU AOMMKHbI UCTbITLIBATLCA cornacHo 7.2.4. Kabenb co crabunu-
3UPYIOLLMMU Harpy3o4HbIMU pe3ncTopamMmn AOMKEH ObiTb NpUcoeAUHEH K 3TanNOHHOW NNacTUHe 3a3eMrieHus!
MakcumanbHo 6nuako k KO.

MpuMep opraHM3oBaHHOIO MecTa Anf UCMbITaHWin 060pyAOBaHMA Ha MecTe aKcnnyaTauun NpUBeAeH Ha
pyucyHke 8.

8 MeToAhbl UCNbITAHUIA

8.1 UcnbiTaHus B nabopaTopHbIX YCNOBUAX

8.1.1 YcnoBus okpyxaiolues cpeabl

MenbiTaHus U kanuwbpoBKy crieflyeT NpoBOAUTb B KIMMaTUYECKUX YCIOBUSX U B YCIOBUSIX arieKTpoMar-
HUTHOW O6CTaHOBKW, ycTaHOBMEHHbLIX B 8.1.2 1 8.1.3, ¢ Lenblo YMeHblUeHWs1 BNUsIHWUSI NMapaMeTpoB OKpy-
Xalolen cpeapbl Ha pesynbTaThbl UCTbITaHWA.

8.1.2 KnumaTtnyeckue ycrnoBus

UcnbiTanus crnegyeT NpoBOAWUTb B KIMMaTUYECKUX YCNOBUSX, Npu KOTopbiXx MO gofmkHO SKcnnyaTupo-
BaTbCA,

Onsa vcneitaHus SCP BO3ayLUHLIM PaspaaoM KMMMaTUiecKue YCNOBUSA AOMKHbI ObiTb CreayowuMm:

— TemnepaTtypa okpyxatowen cpeabl — 15 °C — 35 °C;

— OTHOCUTENbHasA BnaxHocTb — 30 % — 60 %;

— atMocchepHoe aasneHue — ot 86,0 (860 m6ap) go 106,0 kMa (1 060 mGap).

I'IpwmeanMe - ,U,I'Iil oﬁopynoaaHMﬂ, npeaHasHau“eHHOro AnsA akcnnyatauuum B 0coBbIX KNMMMaTUUYECKUX ycnoBusix, B
TeXHUYECKOM AOKyMeHTauuu MoryTt ObITb YyCTaHOBINeHbl Apyrue sHa4yeHus.

8.1.3 AnekTpomarHuTHan o6cTaHOBKA

OnekTpomarHuTHass ob6ctaHoBka B nabopatopum gormxHa obecneuuBaTth HOpManbHOe (PYHKLUOHMPO-
BaHue MO 1 He fOMKHa BNUATL Ha peayrbTaThl UCTbITaHUMA,

8.2 Pexxumbi paboTkl uCNbLITYeMOro 060pyAoBaHUA

Mporpamma ucnbITaHWi 1 NporpaMmHbIe CPEACTBa AOMKHBI BbITh cocTaBneHsb u noaobpaHbl Tak, YTo6b
obecneynBanuck Bce HopmarnbHble pexuMbl pa6oTel MO. WcnonbsosaHue cneumarnbHbIX NPOrpamMMHbIX
CpeACTB AoMycKaeTcs B Tex criyyasix, korga Heo6XxoaMMo NpoBepuUTb pexxmmel pabot MO B nonHom obeme.
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Mpu npoBegeHnn ncnbiTaHnii MO gonxHo paboTtaTtb HEMPEPbIBHO B Haubonee YyBCTBUTENIbLHOM pexume
(NnporpammHOM UMKNe), obecneynBarOLLeM HaMbOMbLIYH BOCNPUMMUYMBOCTL K BO34EWCTBUID 3/1eKTpocTaTu-
YecKnx paspsgos.

Ecnn TpebyeTcs KOHTpPoO/NbHAs amnapaTtypa, TO OoHa Ao/mkHa 6biTb oTAaeneHa ot MO, 4yTobbl yMEHbLNTb
BEPOATHOCTb JTOXHbIX nokasaHuia.

TunoBoe NonoxeHvie Ana
BO34EWCTBUSA HENPAMbBIMU
pa3pagamMv Ha BepTVKasibHYHO
NNacTuUHy CBA3N

PucyHoOK 8 - Mprmep opraHnM3oBaHHOTO MecTa A/l UCMbITaHWii 060pyA0BaHNS HA MEecTe aKChayaTaymm

8.3 TlpoBefeHue ucnbliTaHui

8.3.1 Paspsagbl Ha ncnoiTyemoe ob6opygoBaHune

McnblTaHna foMmKHbl 6biTb MPOBEAEHbl MPU NPSIMOM U HENPSMOM BO34elcTBUM pa3psfoB Ha MO B cooT-
BETCTBMM C NPOrpaMMmoil UCNbITaHWiA, KOTOpas AO/HKHA BKIOYATh!

- Tunosble ycnoBus pabotel NO;

- ucnblTaHna MO Kak HACTONIbHOTO NMB0 HaMnobLHOTO;

- TOYKM, K KOTOPbIM AO/IKHbI 6bITb MPUNOXEHbI pa3psaabl;

-yKasaHue 0 TOM, Kakoi paspsag A0/HKEH OblTb MPUIOXEH (KOHTaKTHbI UM BO3AYLUHbINA) K KaXA0W TOUKeE;

- MCNbITaTeNbHbIA YPOBEHD;
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— KONM4YEeCTBO pa3psaoB, KOTOPOE AOMKHO ObiTh NPUNOXEHO K KAXAON TOYKE ANSA NOMHOMO BbINOSHEHUS
MCMbITaHUS;

— Heo6X0aMMOCTb NPOBEAEHUSA UCTILITAHUIA HA MECTe AKCMyaTauuu.

[nsa onpegeneHust oTAernbHLIX MONOXEHUA nNporpaMMbl AoNycKkaeTcs npoBeAeHWe UccriefoBaTenbekmMx
UCMbITaHUA.

MpumevaHue 1 — B cnyyae HeobxoaMMocTM obecreyeHust HeompeaeneHHOCTM uaMepeHuit npumepbl GlomkeTta

HeorpeJeneHHocTen npuseaeHbl B npunoxeHuu E.

MpumevaHne 2 — B cnyyae pasbpoca B pesynbTaTax UCMbITaHWIA B npunoxeHun F npuseseHa wkana OCP gna

onpeaeneHns UCTOYHUKOB PasfuYuiA.

8.3.2 NpAaMoe Bo3peiicTBUE 3MEeKTPOCTAaTUMECKOro pa3paaa Ha ucnbityemoe o6opyaoBaHue

Ecnu apyroe He yctaHoBneHo B ofLueM cTaHdapTe, CTaHAapTe Ha U3genue Wnu rpynny Usgenvi, To
BO3JEICTBMIO 3MEKTPOCTATUMECKOrO paspsifa AOKHbI NMOABEpraThCsi TONbKO Te TOYKU M noBepxHocTu MO,
KOTOpbIE SABMSATCA AOCTYNHLIMU ANA MEepcoHana B TEMEeHUe HopMarnbHOW aKkcnnyatauuu. Boageictauio
pa3psaa He noaBsepraior:

a) AOCTYMNHbIe TOYKU M MOBEPXHOCTU TONMLKO Npu 06CnyxuBaHuu. B aToM cnyyae cneuunansHbie npoue-
aypbl ocnabnenus ACP aomkHbl 6bITb NPUBELEHBI B CONPOBOAUTENBHOM LOKYMEHTALMMK;

b) OOCTYrNHbIE TOYKM U NOBEPXHOCTU TONBKO NPU CEPBMCHOM O6CnyMBaHUK nonb3osareneMm. MNpumepsb!
3TUX peaKo AOCTYNHbIX TOMeK crieqyoluume: BbiBoabl 6aTapeil Npu Ux 3aMeHe, kacceTa B TeNe(OHHOM aBTo-
OTBETYMKE U T. O.;

C) HeJOCTYMHbLIe TOYKU U MOBEPXHOCTU OCOPYOOBaHUs, KOTOpbIe SIBMSIIOTCA HEAOCTYTNHLIMU NMOCHe CTauuo-
HapHOW YCTaHOBKM UMW B COOTBETCTBUM C MHCTPYKLME NO SKCnnyatauum, Hanpumep NoBepxXHOCTb 06opy-
[0BaHWA CO CTOPOHbI AHA UMM CTOPOHLI CTEHbI UM 06MacTs CMOHTUPOBaHHbLIX Pa3beMOB Ha 3afiHe CTeHKe;

d) KOHTaKTbl KOaKCMarbHbIX M MHOMOLUTLIPbKOBbLIX Pa3beMOB B MeTannuieckoil obonouke pasbema. B
9TOM CrNy4ae KOHTaKTHbIe paspsiabl AOMKHbI ObITb NPUMEHEHbI K METaNNMMUYecKoin 06oNo4ke pasbemMa.

KoHTakTbl, HaxoAsiluMecs BHYTPU padbema U3 HENpPOBOAALLEro martepuana (Hanpumep, NnacTMacchbl) U
ABNAIOWMECA OOCTYMNHbIMUA, AOMKHbI ObITb UCNbITaHbI TONbKO BO3AyLHbIMU JCP. 310 UcnbiTaHne AOSHKHO
GbITb NPOBEAEHO C UCMONb30BaHMEM 3aKPYITIeHHOrO HakOHeYHWKa reHepaTtopa JCP.

B o6Lem A4onmkHO GbiTb paCCMOTPEHO WECTL CNy4aes:

Ta6nuua 4 — Cnyuyau Bo3geucTtesua ICP Ha pasbembl

Cniyyait OGonoyka pasbema Martepuan nokpbiTusi Bo3aaywHbii paspsa Ha KoHTakTHbIl pa3psag Ha
1 Metannuyeckas Het - O6onouky
. O6onouky
2 Merannuueckas Henposoasuuii MokpbiTUe (ecn gocTynka)
3 MeTtannuyeckas Merann - O60504Ky 1 NOKpbITUE
4 Henpoeogsiuas Her @) -
5 Henpoeopsiasn Henposoasiuumii MokpbiTHe -
6 HenpoBoasian MeTann - MokpbiThe
8 EcnM cTaHaapT Ha U3fenve WNM rpynny M3Aenuin TpebyeT NPOBEAEHUA WCMLITAHWA K OTAEMBHLIM WITbIPLKAM
(BbIBOAAM) U30NTUPOBAHHOMO pasbeMa, TO B STOM Cly4ae AOMkHbI NPUMEHATLCA BO3AYLWIHbIE pa3psiabl.
MNpumMevaHue — B cnyyae, ecnv NokpbiTUe NpUMEHsETCS ANA obecneyeHns 3alUThI WTLIPLKOBbIX BEIBOAOB pasbema
oT OCP, To Ha TakOM MOKPLITUW N HA 0BopyaOBaHMM BONU3U OT Takoro pasbema, B KOTOPOM NPUMEHEHO NoKphITUe,
nomkHa 6bITb MapKkuUpoBka ¢ npeaynpexaeHueM o6 onacHoct JCP.

€) KOHTaKTbl pa3bLeMoB UNv Apyrux AOCTYMHbIX YacTen, YyBCTBUTENbHbIX K DCP no (pyHKUMOHANBHLIM
npuYvMHam, MMeloT NpeaynpexaaroLLyio MapKUPOBKY, HanpuMep BXoAbl AN USMEPEHUs1, MpUeMa unu apyrux
yHKLMIA CBA3K.

lNosicHeHue: MHOIMEe pasbemMbl NMOPTOB paspaboTaHbl AnA 0O6paboTkU BbICOKOYACTOTHOW MH(OpMaLMK
W1 aHanoroBow M1 LMMpPoBON U, criefoBaTenbHO, He MOryT GbiTb AOCTAaTOMHO ObecneyeHbl yCTpoicTBaMM
3awWwmThl OT NepeHanpshkeHuin. B cnyyae aHanorosbix cUrHanoB MoXeT ObiTb paspelleHo NpuMeHeHue Nono-
COBbIX (oUMbTPOB. 3allUTHLIE OT NEepeHanpPsXKEHUA MOkl UMEIOT CMMLLKOM 6Gonbluyio Nnapas3vTHYI0 eMKOCTb,
YyTOGbI BbITL ahdPeKTMBHBIMU Ha paboynx yactoTtax KO.

Bo Bcex npeabigyLmx criyyasx B CONpoBOAUTENBHON JOKYMEHTaLUW A0MKHbI ObiTe NpUBeAeHbl ocobble
mMeToabl ymeHbLueHus SCP.
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OkoHYaTernbHbIA UCMbITaTeNbHbLIA YPOBEHL HE AOMKEH NPEBLILATh 3Ha4eHMe, YKasaHHOe B JOKYMEHTaLMM
Ha N0, 4ToObl He gonyCcTUTbL NoBpexaeHue obopyaoBaHKS.

UcnbiTaHue JOMKHO OCYLLECTBNATLCA OAMHOYHBIMM OCP. Ha kaxaylo BbiGpaHHy TOUKY JOMKHO GbiTh
npousBeJeHO He MeHee OEeCATU OAMHOYHbLIX Pa3psLoB C MOMSAPHOCTbIO, COOTBETCTBYIOLWE HavbosbLien
Bocnpuumumsoctu NO.

MpumeyaHue 1 — MUHUMAnNLHOE KOMMYECTBO pa3paaoB 3aBUCHMT oT MO; ans 060opyaOBaHUA G CUHXPOHWSUPOBaH-
HbIMM LIeNAMU KOTNIMMECTBO pa3psfoB AOKHO BbiTb GonbLue.

PekomeHayeTcs BbiGUpaTs BpeMEHHOW MHTEpBan Mexay nocrieaosatenbHbIMA OBUHOYHBIMK paspsaaMu
AnutenbHocTbio 1 c. Bonee anuTenbHble UHTEpBarbl UCTONbL3YIOTCA AN onpedeneHusl Toro, HacTynUT nu
0TKa3 CUCTEMB.

MpumeyaHue 2 — ToukM, Ha KOTOPble AOMKHLI NOAABATLCA Pa3pAfbl, MOTYT BbIBMPaTLCA G MOMOLLLIO UCCNEeAOBaHMS,
NpoBOAMMOrO NPU YacToTe noBTopeHust 20 paspsaoB B CeKyHAY unu Gonee.

HakoHeuyHuk paspsiiHoro anektpofda reHepatopa OCP pgorkeH pacrnonaratbCsi NepneHauKynsapHO K
NOBEPXHOCTU, Ha KOTOPYIO NPOU3BOAAT paspsd. OTO YrydllaeT NOBTOPAEMOCTb pesynbTaToB WCMbITaHWA.
Ecnu HeBo3MOXHO pacnonoxutb reHepatop OCP nepneHaukynsipHo, Heo6XoauMO yKasaTb B OTYeTe Noro-
)eHue, B KOTOPOM pacrnonararcs reHepatop 9CP.

MpoBsop 3asemnieHuss T gomkeH pacnonaraTthCs Ha pacctosiHum He meHee 0,2 M ot MO Bo Bpems
Bo3peiicTeuss SCP 1 He JoMKeH KOHTaKTUPOBAThL C ONepaTopoM.

Mpun koHTakTHBEIX ACP crnegyet cHavana NPUKOCHYTLCA HaKOHEYHUKOM paspsigHoOro anektpoga k MO,
a 3aTeM BKMIOYUTb PaspsaaHbIA KoY.

B cnyuae, ecnu nposoasimue nosepxHoct MO okpalueHbl, Heo6X0AUMO BLINONHATL creayrouliee Tpebo-
BaHME: €CNW M3roToBuTeNb 060pyAOBaHUs HE yKasbiBaeT, YTO MOKPbITUE NpeAHasHa4YeHo Ans U30oMNsLuM,
Heo6XxoaUMO MPOKONOTb NMOKPLITUE HaKoHeYHUKOM WIT Ans OCyLLecTBNEeHWss KOHTaKTa C NPOBOASALLEN NMOBEpX-
HOCTbI0. [MOKpbITUE, yKa3aHHOE U3FOTOBUTENEM KakK U3ONUpYyloLLiee, LOIMKHO NOABEpraTbCs TONbKO BO3AYLL-
HbiMU 3CP. UcnbiTaHuUa KoHTakTHbIMU QCP He A0MKHbI MPOBOAUTLCA HA TaKUX NOBEPXHOCTSAX.

Mpu Bo3gywwHbIX SCP Kpyrnblii HAKOHEYHUK pa3psAHOro NEKTPOAA crieayeT No BO3MOXHOCTU BLICTPLIM
ABWKEHVEM (He Bbi3blBasi MEXaHUYECKUX MOBPEXAEHU NOBEPXHOCTU) NpUBnNuanuTb A0 NpukocHoBeHus k MO.
Mocne kaxxporo 3CP HakoHeuHUK paspsgHoro anektpoga UM Heobxoaumo yaanate ot MO ans noarotoBku
K cnegyloweMy paspsagy. Ota npoueaypa AOMDKHa NoBTOpATLCA HeobxoauMoe KonuyecTeo pas. Mpu ucnbi-
TaHWAX Ha BO3AYyLWHbIN QCP pa3psaHbIi KNod, KOTOPbIA UCNoNb3yeTcsl Asl KOHTakTHoro ACP, fornkeH GbiTh
NOCTOSIHHO 3aMKHYT.

8.3.3 Henpsimoe Bo3aeicTBUE pa3pAaAOM

8.3.3.1 Paspnap Ha 06beKTbl B6NU3M ucnbiTtyemoro o6opynoeaHus

Pa3psabl Ha 06BeKTLI, PaCNONOXEHHLIE UMK YCTaHOBNEHHbIe B6NM3u U0, MUMTUDYIOT nogavel paspaaos
oT reHepatopa S3CP Ha nnacTuHbI CBA3WU N0 METOAY KOHTAKTHOrO paspsiaa.

B gononHeHue K ucnbiTaHUAM, ONUCaHHBLIM B 8.3.2, AOMMKHbI BbINONHATLCSI TPe6oBaHUA, yCTaHOBMNEHHbIE B
8.3.3.218.3.3.3.

8.3.3.2 N'opusoHTanbHan NnacTMHa CBA3M Noa UcnbiTyemoe obopyaoBaHue

Pa3psa Ha ropu3oHTanbHyI0 NNACcTUHY CBA3U AOMKeH ObiTb NPOM3BEAEH rOpU3oHTaNbLHO K pebpy ropu-
30HTaNbLHOW NNACTUHbI CBA3W.

He meHee pecaTU OAMHOMHBIX Pas3psaoB (C NONSAPHOCTLIO, K koTopon MO Havbonee 4yBCTBUTENBHO)
OOMKHbI BbITb NOAAHBbI K KAKAOMY nepeaHemy (bpoHTy pebGpa ropM3oHTanbLHOW NNacTUHbLI CBA3W HaNpoTUB
LeHTpa kaxaoro 6noka NO (ecnu npumensiercs) Ha paccrosiium 0,1 M ot nepeaHeit yactn UO. B TeueHue
paspsiia HaKOHeMHWK pa3psaHOro anekTpoaa reHepatopa OCP gormkeH ObiTb B NIOCKOCTUA rOPU3OHTaNbHOM
MnacTuHbl CBA3W U pacnofaraTbca NepneHanKyNnsapHO K ee nepeaHemy (hpoHTy.

HakoHeuHuK pa3spsfHOro anekTpoAa AomkeH KacaTbcsi pebpa ropusaoHTaNnbHOW NMAcTUHBLI CBA3U [0
BKITIOMEHWUA pa3psAgHOro Kniova (CM. PUCYHOK 4).

B craHgapTax Ha usgenue MoryT GbiTb yCTaHOBNEHb TpeGoBaHms, COIMAacHO KOTOPbIM UCTIbITaHUA Heobxo-
AMMO NpoBOAUTL CO BCex cTopoH NO.

8.3.3.3 BepTukannbHasa nnacTtuHa cBA3MU

He mMeHee pecATM OAMHOMHBIX pa3psAnoB (C NONAPHOCTLIO, K koTopoi MO HaubGonee 4yBCTBUTENLHO)
JOMXHbI ObITb NOAAHbLI HA LIGHTP OAHOro BepTukanbHOro pebpa nnacTtuHbl cBA3m (M. pucyHku 4 u 5). MNMnac-
TUHa cBsisn pa3mepamu 0,5 x 0,5 M ycraHaBnuBaeTcs napannensHo MO u pacnonaraetca Ha paccTOSIHUM
0,1 m ot NO.
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Paspspabl 4OMKHLI NOAABaTLCA HA NAACTUHY CBA3U NPU €€ pasMelleHUM NPOTUB KaKOAOW U3 YeTbipex
ctopoH UNO. MNMonoxeHre BepTUKaNbHOW NTacTUHBI CBA3U OOJPKHO NOKpbiBath mowaab 0,5 x 0,5 m nosepx-
HocTn UO.

9 OueHKa pe3ysibTaToB UCNbITAaHUA

PesynbTaThl UCMbLITAHWIA AOMKHBLI KNAaccUULMPOBATLCA € TOMKU 3PEHUs MpeKkpalleHUs BbiNONHEHUN
YHKUMM UK yxyAwweHus npoussoautensHocT MO OTHOCUTENbHO YPOBHSA, YCTAHOBIEHHOIO M3roTOBUTESNIeM
Uny 3akas4yuMKoM McrnbiTaHui NbBo cornacoBaHHOIO MeXAy M3roTOBUTESIEM M MoKynartenem musgenua. Peko-
MeHAayeTcs crefyloLlas Knaccugukaums:

a)HopmaribHoe YHKLMOHMpOBaHWE B npefenax HOpM, YCTaHOBSIEHHbIX U3rOTOBUTENEM, 3asiBUTESIeM
unu notpeburenem;

b) BpemeHHOe CHUXEHUEe KavecTBa (PyHKLIMOHUPOBaHUA NGO NpekpalLeHue PYHKLIMOHMPOBaHUS, KOTOPOe
BOCCTaHaBIIMBaETCA Nocse npekpalieHnsi BO3AeACTBUA NOMeXu n He TpebyeT BMeluaTenbcTea oneparopa;

C) BPDEMEHHOE CHIWKEHUE KavecTBa (byHKLMOHUPOBaHUA NGO npekpalleHve (PyHKUMOHMPOBAHUS, BOCCTA-
HOBIIEHME KOTOPOro TpebyeT BMewaTensCcTBa oneparopa;

d) cHuxkeHue kavecTBa hyHKUMOHUpOBaHWA Nu6o npekpatieHue byHKLMOHMPOBaHWS!, KOTOPOE HEe MOXET
6biTb BOCCTAHOBIEHO U3-3a NMOBPEXAEHUS KOMMOHEHTOB 06opyAoBaHUsl, NporpaMMHOro obecrneyeHuUa unu
noTepu AaHHbIX.

B TtexHu4eckoin gokymeHTauum Ha MO MoryT 6biTb yCTaHOBNEHbI HapyleHus yHKUMoHupoBaHua NO
npu BO3AEXCTBUM NOMEX, KOTOPbie pacCMaTpUBaloTCA Kak He3HauuTerbHbIe U [OMYCTUMbIE.

Ota knaccudukaumsa MOXET UCTOoNbL30BaTbCA B KAaYecTBe pyKOBOACTBA MpWU ornpeaerieHuu Kputepues
KayeCTBa (PYHKLUMOHUPOBaHUS 0OOPyAOBaHUS TEXHUYECKUMU KOMUTETAMWU, OTBETCTBEHHbIMM 3a o0bwwme
CTaHAapThl, CTAaHAAPTbl HA U3enue Unu rpynny U3nenuid, UMM Kak OCHOBa ANsl COrnMacoBaHUsi KpUTEpUEB
KavecTBa (PyHKLUVOHMPOBAHMSA MEXAY W3rOTOBUTENIEM U MOKynaTesieM U3aenusi, Ha KOTOpoe OTCYTCTBYeT
o6LLmiA cTaHaapT, CTaHAapT Ha u3genue UIv rpynny M3gervi.

10 NMpoTokon ucnbITaHMA

MpoTokon ucnbiTaHWA AOMMKEH coAepXaTb BCIO MHMOPMauuio, HeobxoauMyio Ans BOCTIPOU3BEAEHWUs
UCNbITaHUIA, B YaCTHOCTU A0MKHO ObiTb YKa3aHo cneayiollee:

— NMYHKTbI, NPUBEAEHHbIE B NPOrpamMme UCNbiTaHWil B COOTBETCTBUM C pasfaenom 8;

— uaeHtudmkaumus MO u nioboro noagkniovaemoro 06opyaoBaHUsA, HaNpUMEP TOProBasi Mapka, TUN U3aenus,
CepuiiHbIA HOMep;

— ugeHTudpukaumsa NO, ucnonb3yeMoro Npu UCNbLITaHUAX, HanpUMep TOproBas Mapka, Tun obopyaosaHus,
CepuiiHbIA HOMEp;

— niobbie ocobble yCNOBUA OKPyXaloLWen cpeabl, B KOTOPOW GbINO NpoBEeAEHO UCNbITaHWe, HanpuMep
NpUMEHEeHUe 3KPaHUPOBAHHOMO NOMELLEHUS;

— nmio6ble ocobbie ycnosus, kKoTopble HeobxoauMo co6nioCTU NpY NPOBEAEHUN UCTILITAHWUIA;

— UCTbITaTENbHbIV YPOBEHb, YCTAHOBNEHHDbIN U3rOTOBUTENEM, 3aKa3YMKOM WK NoKynaTenem;

— KpUTepuin KavectBa (PyHKUMOHUPOBAHWA, YCTAHOBIEHHbIW B O0WEeM cTaHgapTe, CTaHgapTe Ha usgenve
WNK rpynny U3gernuim;

- nio6ble BoagericTeusa Ha MO, sacdukcupoBaHHble BO BPEMSA UK NOchne NpUMEeHEHUs UCnbiTaTesbHOM
NoMeXu, a Takke NPOAOIDKUTENBbHOCTb 3TUX BO3AENCTBUIA;

— KpUTepuii onpeaeneHus peaynbTaTta UCMbITaHUA (OCHOBaHHbIN Ha KPUTEpUN KayecTBa (PyHKLMOHNPO-
BaHuWs, yCTaHOBIIeHHOM B O6LeM cTaHaapTe, CTaHgapTe Ha u3genve unu rpynny usaenui, unu SBNSIOLLMACA
npeaMeToM COrmalleHVsi MeXAy M3roTOBMTENEM U NoKynaTenem);

— niobble 0cobble ycnoBus MCNONb3OBaHUA, HaNPUMEP ANWHA unn Tun kabens, aKkpaHUpoBaHWe, unu
3a3eMnieHue, UNu 3KCNyaTauuoOHHbIA PEXUM UcCnbITaTenbHOro 06opyaosaHus, cobnioaeHue KOTopbix Tpeby-
eTCcsl ANA AOCTWXEHUA COOTBETCTBUA.

— KNMaTU4eCK1e YCIIOBUS;

— pUCYHOK u/unu cpotorpacduy opraHM3oBaHHOIO MeCcTa ANA UCTbITaHWIA U pacnonoxeHua UO.
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MpunoxeHue A
(cnpaBo4Hoe)

MosicHeHunA

A.1 O6LwKe nonoxeHun

3awmTa obopyanosaHusa ot ACP nmeeT 6onbLioe 3HaveHue AnsA M3rotosuTenel u notpedutenen.

LLinpokoe MCnons30BaHUE MUKPOINEKTPOHHBLIX KOMMNOHEHTOB YCUNMBaeT HEOBX0AMMOCTb UCCNeAOBaHUS
pa3nuuHbIX NPo6nem HageXHOCTN M3AENUiA U CUCTEM, a TaKke Noucka NyTel NOBLILLIEHUA UX HAAEXKHOCTY.

Mpo6riema HaKoMNeHWsi CTaTU4ECKOrO JNEKTPUYECTBa M NOCTedyloLmMX paspsanoB CTaHOBUTCA O0COBEHHO
aKTyarnbHOWM Af1si HEKOHTPONMPYEMbIX YCIOBUI OKPYXKaIOLLEW Cpeabl M NPUMEHEHUS pasnuyHOro 060pyaoBaHNA 1
CUCTEM B LUMPOKOM AuanasoHe NpOMBILLIEHHBLIX NPeanpUsaTUiA.

O6opyaoBaHue Takke MOXET BbiTb NOABEPXEHO BO3ASUCTBUIO 3MEKTPOMAarHUTHOIO Mors, Korga BO3HMU-
KaloT paspsabl OT o6cnyxuBatoLLero nepcoHana Ha 6nuanexawue npegmeTbl. Kpome Toro, paspsgbl MoryT
BO3HUKHYTb MeXAy MeTansiMyeckumm npeaMetamu, TakMMK, HanpuMep, Kak CTySbsl U CTOSbl, HaxodsLmecs
B6nm3un ot obopynoBaHus. OCHOBLIBAsCb HA HAKOTIIIEHHOM OMbITE, MOXHO CYUTATb, YTO UCTILITaHUSA, ONMCaHHbIe
B HacToslLLeM cTaHdapTe, JOCTaTOYHO TOYHO MOAENUPYIOT athdeKTkl OT BO3AENCTBUNA ONMUCaHHbLIX SIBNIEHUIA.

OnekTpocTaTvyeckme paspsapl OT onepaTtopa MOryT NpuBecTU k c6osim 060pyAOBaHUs UIM NOBPEXAEHUIO
BNEKTPOHHLIX KOMMOHEHTOB B 3aBUCUMOCTU OT NapameTpoB MMNYNbCa Pa3psifHONo Toka (BpeMsl HapacTaHusl,
ANUTENBHOCTL U T. A.).

BaxHOCTb Npobnemel 1 HEOGXOAMMOCTL paspaboTku 3aUTHEIX MEP, MOMOrAIOLLMX NPEAOTBPATUTL HEXe-
natenbHble NOCNEACTBUA U3-3a paspsha CTaTMHMECKOro aneKkTpuyecTBa Ha obopyaoBaHue, notpetoBanu
pa3spaboTKu CTaHgapTU30BaHHbLIX METOAOB UCTbITAHUIA, ONMUCAHHBIX B HACTOSILLEM cTaHaapTe.

A.2 BnusiHue ycrnoBui OKpyXalolleid cpefibl Ha ypOBHU 3apfaa

BO3HWKHOBEHUIO BMEKTPOCTaTUYECKUX 3apsfoB B Haubonbluel cteneHn cnoco6CTBYIOT MCMONb3oBaHWe
CYHTETUYECKUX MOKPLITUIA M HU3KAA OTHOCMTENbHAas BNAXHOCTL Bo3dayxa B NomelueHusix. EcTb MHoro
BO3MOXHbIX pa3HOBMOHOCTEl TEXHOMOMWIA 3apsAaa. TUNWUYHaA cUTyauusl, Koraa onepaTtop UAEeT Mo KOBpY U
C KaXablM LUAroM MeXXOy ero TenoMm W MoKpbiTueM npoucxoaut nubo otaada, nubo npuem SNeKTPOHOB.
TpeHue mexay oaexaol U CTyrIoM onepaTopa MOXET Bbi3biBaTh HAKOMIMEHUE SMNEeKTPOCTaTUMECKUX 3aps0B.
OnepaTop MOXET 3apshKaThCsl HEMOCPEACTBEHHO UMM NPU MOMOLLY NEKTPOCTATUYECKONW MHAYKUMK, B NOC-
negHeM criyyae npoBOASLLMI KOBPUK He 06ecneunT sawmThl 40 TeX rop, noka onepaTtop He Gyaet 3asem-
IEH Ha Hero COOTBETCTBYIOLLMM 06pa3oM.

3HaueHUs HaNpsHKEeHUs!, 10 KOTOPOro MOTYT GbiTh 3apSHKEHbI PasNMYHbLIE TKAHW B 3aBMCMMOCTM OT OTHO-
CUTENbHOM BMNaXKHOCTU BO3AyXa, NpuBeseHbl Ha pucyHke A.1.

O6opynoBaHue MOXeT NoasepraTbCsl BO3AEACTBUIO pa3psAoB BENUYUHON A0 HECKONbKUX KUIMOBOSLT B
33BUCMMOCTM OT TUMNa CUHTETUYECKOMN TKaHWU U OTHOCUTENBHOI BMaXHOCTH OKPYXaloLLero Bo3ayxa.
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Hanpuwvep, otucHble nomelleHns 6e3 perynmpoBku

HanpsxeHue, kB
16 - B/TAXHOCTY (B 3UMHUX YC/IOBUSAX)

9 CuHTETUKA

epcTb
/o \
3 AHTUCTATUK N
\

OTHOCUTENbHAasA BNaXHOCTb, %

PrcyHok Al - MakcumasibHble 3Ha4YeHNs 3/1eKTPOCTaTUHECKUX HanPshKeHUA, [0 KOTOPbIX MOFYT 6bITb
3apsKeHbl onepartopbl NPy KOHTaKTe ¢ marepuasniaMmu, ynoMsaHyTbiMu B pasgene A.2

A.3 BnusiHne okpyxatueli cpeabl Ha TOK paspsaga

Ons onpepeneHns Tpe6oBaHUi NOMEX0yCTOMUMBOCTY B KAYECTBE OCHOBHOIO napameTrpa npuMeHsTCs
YPOBHM 3/1€KTPOCTATUYECKOTO HANPSKEHUS, yCTaHaB/MBaeMble B COOTBETCTBUM C YC/IOBUSIMU OKpYXatoLlei
cpeabl y noTpe6utens. OAHAKo YCTaHOB/IEHO, YTO NepeHoC 3Heprum 60Mblue 3aBUCUT OT TOKa paspsja, Yem
OT 3/1eKTPOCTATUUECKOTO HaNpsXeHus, Bbi3blBaloWlero paspsf. Takxe yCTaHOBNEHO, YTO MPonopLMoHab-
HOCTb TOKa pa3psifa HapyllaeTcsi MO OTHOLWEHMIO K HANpPsHKEHWIO Nepej paspsifoM Ha 60/1ee BbICOKMX YPOBHSIX
HanpsXeHus.

BO3MOXHblE MPUUMHBLI HEMPOMOPLMOHANLHONW 3aBUCMMOCTM MEXAY HanpsbkeHuem nepej paspsigjom U
TOKOM paspspa:

- paspsAf BbICOKOBO/bTHLIX 3apsifioB TUMWUYHO NMPOUCXOAMT NOCPeACTBOM 06pas3oBaHUs Ayru, KoTopas
yBE/IMUMBAET BPEMS HapacTaHus W, crefoBaTesibHO, COAEPXUT G0/lee BbICOKME CMEKTPasibHblE KOMMOHEHTbI
TOKa paspsaa, MeHbline, YeM NponopLMoHaibHOe HanpsXxeHue nepej paspsoMm;

- BbICOKME YPOBHMW 3apsiflHOro HanpskeHus ¢ 60/blWOi BEpPOSiTHOCTbLIO 6yAyT co3AaBaThCA Ha Masoi
€MKOCTU, fonyckas, YTO BE/IMYMHA 3apsifa A0/KHA GblTb NOCTOAHHON ANS1 TUNWYHOTO ciy4Yast DOPMUPOBAHUS
3apsaga. Hao6opoT, BbicOkMe 3apsijHble HanpshkeHWs Ha GOMbLIOA eMKoCcTM NoTpebylT psga nocnepoBa-
TENbHbIX Pa3psfoB, KOTOPble MOryT NPOUCXOAMTb C Masioil BEPOSTHOCTbIO. DTO O3HAYaeT, UTO 3HEeprus
3apsfa MMeeT TeHAEHLMI0 CTAHOBUTLCS MOCTOSIHHOW MeXAay 60see BbICOKMMU 3apsifHbIMU HanpshKeHnsMu,
0GHapYXeHHbIMU B Cpefe, OKpyxatoweil nonb3oBaTens.

Mcxoan 13 BbIWEN3TOKEHHOTo, Tpe6oBaHNs NOMEX0oYyCTONYMBOCTU A1 OKpyXalouiei cpegbl y notpe6éu-
TeNsa AOMKHbI 6bITb ONpeAeneHbl B 3HAUEHUAX aMNIUTYabl Toka paspsja.
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Wcronb3oBaHWe 31O KOHLENUMM obnervyaeT npoeKTUPOBaHWE MCMBITATENLHOro yCTpoicTea. Komnpo-
MUCC B BbIGOpE 3apSAHOIO HaMNPSHKEHUs! UCTILITATENLHOTO YCTPONCTBA W PaspsigHOro CONPOTUBIIEHUS NO3BO-
nsiet o6ecneunTs Tpebyembie aMnNMTy bl Pa3psiaHOro TOKa.

A.4 Bbibop ucnbiTatenbHbIX YPOBHEN

UcnbiTaTenbHble ypoBHM, BLIBMpaeMble B COOTBETCTBUAM C TUMOBLIM Pa3MELLEHUEM U YCIOBUAMM OKpY-
Xalowel cpegbl, npuseneHsl B Tabnuue A.1.

Ta6nuua A.1 — PykoBoAcTBO NO BbIGOPY UCTbITaTeNbLHbIX YPOBHEM

UcnbitaTtenbHbiv | OTHOCUTENbHasA BMaXHOCTb, |  AHTUCTaTUMECKUIA CuHTeTHYeckui MakcumarnsHoe
YpOBeHb He Gonee, % maTepuan Matepuan HanpseHue, kKB

1 35 x 2

2 10 x 4

3 50 x 8

4 10 X 15

PekoMeHgyeMble Knacchl pasmeLLleHrsi U OKpyXatoLLein cpefbl COOTBETCTBYIOT UCTbITATENbHBIM YPOBHSIM,
yka3saHHbIM B pasgene 5 HacTosiLero ctaHgapTa.

[ns HekoTOpbIX MaTepuanos, Hanpumep aepesa, 6€TOHa U KepaMuku, BEPOATHbI YPOBEHb AOIDKEH
ObiTb HE BbILLIE UCMBITATENBHOMO YPOBHS 2.

Mpu BLIGOPE UCTBITATENEHOMO YPOBHS AN KOHKPETHOW 0GCTAHOBKM HEO6XOAUMO YYWUTLIBATL BO3NEHCTBUS
Hanbonee kputTnyeckux napametpos JCP.

Havnbonee kputu4eCckuM napameTpoM U3 BOSMOXHbIX SIBISIETCA CKOPOCTb UBMEHEHUs1 paspsifHOTO TOKa,
koTopasi MoXeT 6blTb NnonyyYeHa NpyU pasnuyHbIX KOMBUHALMSIX 3apSAHOrO HanpsbKeHUs, MMKOBOFO paspsia-
HOFO TOKa U BPEMEHWU HapacTaHusl.

Hanpumep, Heob6xogumoe Bo3paelicteue OCP 15 kB ans okpyeHust U3 CUHTETUYECKOro Matepuana
6onee YeM JOCTAaTOMHO MEPEKPLIBAETCA UCNbITaTeNbHbIM ypoBHeM 4 (8 kB/30 A) npu ucnonb3oBaHWW
KOHTaKTHOro paspsga reHepatopa 3CP B COOTBETCTBMM C HACTOALLUM CTaHAApPTOM.

BmecTe ¢ TeM Npu o4eHb HU3KON BNAKHOCTU CPeabl U NPUMEHEHUU CUHTETUHECKUX MaTepuarnos BO3HU-
KaloT BbICOKUE HanpshkeHua 6onee 15 kB.

B cny4yae ucnbiTaHui 060pyaoBaHus C M3ONUPYIOLLIMMU NMOBEPXHOCTSIMA MOXHO WUCMONb30BaTb METOZ,
BO3AYLLUHOIO paspsaa npy HanpsikeHum o 15 kB.

A.5 BbI6Op TOUEK BO3AECHCTBUA IJIEKTPOCTAaTUYECKOro paspsaaa

McnbiTaTenbHbIMU TOMKaMU 151 BO3AEUCTBUA paspsiiaMy MOryT ObITb:

— TOYKU Ha MeTannn4eckux 4actsx Kopnyca, KOTopblie 3NeKTpu4eCKUu U3sonupoBaHbl OT 3eMnu,

— moban Toyka Ha naHenu ynpaBneHus Unn Ha Krnasunartype U nobble Apyrve ToOYKU CBA3N «4eJioBeK —
MalluMHa», Takue KakK nepeknovaresniv, pykoaTky, KHOMKU, UHAWKATOPLI, CBETOAUOANI, LLenu, peLllueTky, kopnyca
coeauHUTENe M Apyrve AOCTYMHbIe 4NN onepaTtopa Mecra.

A.6 TexHn4yeckoe 060CHOBaHUe UCNOJNIL3OBAHUA METo[a KOHTAKTHOro paspsana

PesynbTaTthl MCNbITAHWIA METOAOM BO3AYLUHOMO paspsja 3aBUCHAT, HAaNpUMep, OT CKOPOCTU NpubrwkeHus
Pa3psAHOrO0 HAaKOHEYHMKA, BNAXKHOCTU M KOHCTPYKLMM reHepaTtopa DCP, npueoAALMX K USMEHEHUSIM BPEMEHU
HapacTaHUsi UMMyNbCa U BENWUHMUHBI TOKA paspsaa.

B npuBeAeHHbIX Bbillle KOHCTPYKLUSIX UCTIbITaTernbHOro o6opyaosaHust QCP anekTpocTaTuyeckuii paspsif
MOAeNMPOBArCsl NOCPEACTBOM paspsiia 3apshkeHHOro KOHAEHcaTopa Yepes paspsiiHbiii HakOHEeYHUK Ha L0,
npuv 3TOM pa3psiiHblii HAKOHEYHUK Yepes 3a30p co3faeT UCKPY Ha noBepxHocTu UO.

WckpoBoi paspsg — oueHb crioxHoe usudeckoe sisrieHve. bouo ycTaHoBNEHO, YTO NPY U3MEHSIOLLIEMCA
[0 BO3HMKHOBEHMS1 UCKPOBOTO pa3spsa 3a3ope pes3yrnbTupylollee BpeMs HapacTaHusi (Mnv HapacTaloLwui
(PpOHT) TOKa paspsa MOXET MEHATLCA oT MeHee 1 Ao 20 He u 6onee No Mepe M3MEHEHUs1 CKOPOCTU NpUGK-
WEHUA.

CoxpaHeHue NOCTOSIHHOW CKOpPOCTU CONMKEeHUs1 He ABJISIETCA CIeACTBMEM MOCTOSHHOW BpeMeHU Hapac-
TaHuA. [INA HEKOTOPLIX KOMOMHALIMIA «HANPSDKEHUE/CKOPOCTL» BPEMSI HApPaCTaHUsi MOXET U3MEHSITLCSI C KO-
dvumenTom ao 30.

MpumevaHue — [1ns BLICOKMX HaNPsKEHWIA BO3AYLLHbLIA pa3pA MOXET NPOU3OMTH Kak MHOXECTBEHHBIH pa3spsa.
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MepeknioyalowumM YCTPOMCTBOM, M3BECTHBIM K HACTOSALLIEMY BPEMEHU, KOTOPOE B COCTOSIHUM CTabunbHO
npou3BoguTb GLICTPO HapacTaiolue paspsagHbie TOKWU, SBNSeTCA pene. Pene [OMKHO UMETb COOTBETCT-
BYIOLLYI0 BENIMYMHY MO HampsbkeHuio u obGecneumsBaTb OAWHOYHBLIA KOHTAKT (4TOGbI M3bexaTb ABOWMHBLIX
pa3psigoB Ha ¢hpoHTe HapacTaHus). [Ins Gonee BLICOKUX HanNpsiKeHW NpeanoYTUTENbHLIMU ABMSIOTCA
BakyyMHble perne. OnbiT NoKasbiBaeT, YTO C UCTONb3OBaHUEM pefie B KayecTBe Nepexnioyalolero aneMeHTa
He TonbKo hopMa M3MepsIieMOro paspAaHOro UMNynsca HaMHoro Gonee crabunbHa B CBOEI HapacTalowei
YacTH, HO TaloKe M pesynbTaThl UCTIbITaHWI peanbHbix MO 6onee noBTopsieMbl.

CneposarenbHo, reHepatop JCP, ynpaBnaeMblit pene, ABNAETCA YCTPONCTBOM, KOTOpoe BbipabaTbiBaeT
TpebyeMblii UMNYNLC TOKa (amMnnUTyAa U Bpems HapacTaHus).

TOT TOK COOTHOCUTCA C pearnbHbIM HanpsixkeHuem OCP, kak onucaHo B paspene A.3.

A.7 BbiGop aneMeHTOB reHepaTopa 351eKTpoCTaTU4ecKux paspsanoB

[ins BocnpousBeneHUs EMKOCTU Tena yenoseka Heo6xoauMo UCNONbL30BaTb HAKOMUTENbHYIO EMKOCTb.
Jlns 37O Lenu NoaxoasiLLein eMKOCTbIO IBNSIETCA KOHASHCATOP ¢ HOMUHASbHBIM 3Ha4YeHuemM 150 nd.

Onsi iMuTaumMm CONPOTUBNEHUA YenoBeKa, AepXKaLlero MeTaniuYeckuii NnpeaMeT, Tako! Kak, HanpuMmep,
KITIOY MM MHCTPYMEHT, A0IDKHO GbiTb ucnonb3oBaHo conpoTtueneHne 330 OM. YCTaHOBMEHO, YTO Takasi cu-
Tyauus paspsija MeTarnna B NofnHon Mepe UNNICTpupyeT Bce pa3psabl OT YeroBeka.

A.8 ObocHOBaHMe NapaMeTpoB reHeparopa

Bbin BLISIBNEH psi NPUYKH, U3-32 KOTOPbIX BOCNPOU3BOAMMOCTL Pe3yrnbTaToB Ha ycToiumMBocTb kK CP
paanuyaeTcs NpUMEHUTENBHO K 0AHOMY U Tomy e NO. OpraHusoBaHHOe MECTO AnA UCTbITaHWIA, pe3ynbTaThl
KanubpoBKu U T. [. paCCMOTPEHb! U BKMNIOMEHbl B HACTOALLMIA cTaHaapT.

MameHeHus napameTpoB reHepatopa SCP Takke pacCMOTPEHbI, HO HUKAKUX U3MEHEHUIN B HACTOALLMIA
cTaHaapT He BHeceHo. [lanee naet obuiee 060cHOBaHME TAKOro peLUeHus!.

[1Be noTeHUManbHbIe TEXHUHECKUE NPUYUHBI, OTHOCSILLIMECS K NapaMeTpam reHepaTtopa, KOTopblie paccMar-
pvBanucb B pamkax npobnembl BOCNPOW3BOAUMOCTU Pe3yrbTaToB:

— chopma mnynbca Toka paspsaa reHepaTopa nocne nepBoro nNuka, T. . Mexay 2 u 60 He;

— n3ny4yaemoe reHepaTopoM aneKTpoMarHUTHoe nore Bo Bpemsi paapsiga Ha NO.

MepBas npuyMHa Obina cBsidaHa ¢ TEXHUYECKUM oBcnyxuBaHUeM, U 4ONYCTUMOe OTKNOHeHue 35 % ot
naeanbHoi hopMbl MMNyrbca, NoKa3aHHOW Ha pUCYHKe 2, ycTaHoBNeHO mexay 2 u 60 He. Bo Bpems paspa-
6OTKM HacTosILLEero cTaHaapTa 970 NOTeHUMaribHoe W3MEeHeHWe OTHOCUTENbHO MapaMeTpoB Toka paspsiga
6bIN0 BMOCNEACTBMA CKOPPEKTUPOBaHO, Ans Toro 4YTo6bi KOHTPONMPOBaTh BpeMA cnada NepBoro nuka B
(2,5 £ 1) Hc npu 60 % OT OCHOBHOIO MMKa.

Bbinu NpoeeAeHbl KPYroBble CNMYUTENBHBIE UCMBITAHWUA HA pasnuyHbix MO B Tpex pasnuyHbix nabopa-
TOpUSX C ABYMSA Tunamu reHepatopoB. [lepBblii TUMN reHepaToOpoB COOTBETCTBOBAN Tpe6oBaHuam
IEC 61000-4-2 (pepakuus 1), BTOPON TN — C AONOMNHUTENbHLIMU Tpeb6oBaHMAMKU, 0603HAYEHHBIMU BbILLE.
MATb pasnuWyHbIX reHepaToOpOB KaXLOro Tuna GbinM NpefocTaBreHbl NATLI0 PasfIMYHLIMU U3rOTOBUTENAMU
Ons 9TUX Lienen.

O6Lume pesynbTaThl KPYrOBbIX CIIMYMTENBHBLIX UCTIbITaHWI MOAUMULMPOBaHHOIO reHepaTtopa JCP:

— 6bINMK paanuumus B UCTbITaTeNbHLIX YPOBHSIX, NpU KoTopbix MO pearMpoBarno Ha paanuyHble reHepaTopbi
OCP;

— nosiBUNocb uaMeHeHve OpMblI UMMyNbCca paspsfa Ans KOPPEeKTUPOBKM ¢(hopMbl TOKa paspsaa B
YacTOTHOW U BpeMeHHoM obnacTsix;

— 0AHaKo HoBasi (hopMa UMMynbca He NpuBena K 3HaYUTesNIbHBIM YIYYLLeHWsIM B BOCNPOU3BOAUMOCTH
pesynbTaToB UCNbITAHUIA.

Yto KacaeTcs BTOPOI NpUYUHbBI, HEOGXOAUMbIE OOMNOMHUTENBHBIE KPYrOBbIE CMUUUTENbHBbIE UCNLITAHWUSA
He YCTaHOBUMW, YTO STOT NapameTp BnusieT Ha NpobneMy BOCNPOM3BOAUMOCTU peaynsTatoB. Heobxogumo
NpOBeCcTU Cepbe3HOe TEXHNYECKOe UCCIenoBaHve Ans onpeaeneHns BIUSHUS U3nydaeMbIX Nosei Ha KOHK-
peTHoe NO Y NOHsITb, kak KOHTPONUPOBaTL COOTBETCTBYIOLIUE NapamMeTpbl, BNUsiOLLMEe Ha BOCNPOU3BOAU-
MOCTb pe3ynbLTaToB.

Bbino pelleHo, UTO U3MEHEeHUs!, BKIIOYEHHbIE B HACTOSAILUWIA CTaHAAPT, yNy4yliaT BOCNPOU3BOAUMOCTb
ucneiTaHui. JanbHenwme nccnefosaHus MoryT GbiTb NpeanoXeHbl Ans CreaylowmX U3gaHuin HacTosLero
cTaHAapTa B OLEHKe BIMSIHWS U3Ny4YeHUsl SreKTPUYeCKOro nosisi Ha BOCPOU3BOAMMOCTb.
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MpunoxeHue B
(obsizarenbHoe)

Kanu6poBka cucTeMbl U3MepeHUsi TOKa U U3MepeHue ToKa paspsaa

B.1 NMapameTpb! AaTYMKa TOKa — BXOQHOE CONPOTUBIIGHUE

KoakcuanbHbIiA AaTymMK TOKa, UCNonb3yeMblid AN UBMEPEHUs Toka pa3spsiaa reHeparopa JCP, gomkeH
UMETb BXOAHOE COMpOoTUBNEeHWe, U3MepeHHoe MeXay BHYTPEHHUM 3NeKTPOAOM U 3eMrneit, He Bonee 2,1 OM
Mo MOCTOAHHOMY TOKY.

[Mpumeyvanve 1 — [lJaTuvk npegnonaraet M3MepeHue Toka paspsiia Ha uaeanbHylo STasNIOHHYIO NNACTUHY 3a3eMIeHus.

[ns yMeHbllUeHUs1 MOrpeLIHOCTH, CBSASaHHOW C pasnuuMeM Mexay waeanbHO NPOBOAALeN NNACTUHOW U BXOAHbLIM

COMPOTUBNEHUEeM AaTtuuka, 6bin yctaHoBneH npeaen B 2,1 OM ans BXogHoro conpotueneHus. Ho ecnu BxogHoe

COMpOTHBIIEHME AaTyMKa CIMLUKOM HM3KOe, BbIXOAHOW curHam OyaeT oveHb ManeHbKWM, YTO MOXET NpMBECTU K

owunbkam us-3a coequHeHUi kabeneit u ocuunnorpada. Bonee Toro, ecnu BoIGPaHO CAULIKOM HU3KOE COMPOTMB-

neHuve, 10 OornblUee BrMsAHWE OKa3blBaeT napasuTHasa UHOYKUWA.

Mpumevanne 2 — BxogHoe conpoTUBNEHVE U NEpeAaToqHOe MonHoe conpotusneHue (Zsys, pasgen B.3) moxer

6bITb U3MEPEHO C BLICOKOI TOYHOCTbLIO MPU MOCTOSIHHOM TOKe MMM NpYU HU3KUX YacToTax.

B.2 MNapameTtpbl AaT4yMKa TOKa — BHOCMMbIe NOTEPU

B.2.1 U3mepuTenbHas uenb

BmecTo onpeageneHus BHOCMMBbIX NMOTEPb KOAKCUarnbHOro AaTyvka Toka onpeaensioTca BHOCUMbIE NOTEpU
M3MepUTEnbLHOW Lenu, COCTOsILLER U3 aaTquKka, aTTeHaTtopa v kabens. 310 ynpowaeT OueHKY U3Mepu-
TENbLHON CUCTEMBI, TaK KaK BMECTO KaXXGOro 3reMeHTa B OTAENLHOCTU OLIEHUBAETCS TONbLKO 3Ta Lenb U ocuun-
norpacp.

HepaBHOMEPHOCTbL BHOCUMbIX NOTEPb Lienu «4aTtyvk — atTeHioaTop — kabenb» AomkHa 6biTb He Gonee:

- 10,5 ob B AnanasoHe vactot o 1 IMu;

—+1,2 nb B AvanasoHe yactoT oT 1 o 4 L.

KacatenbHO HOMUHaNLHOrO 3Ha4YeHUst Sy1 BHOCMMbIX NMOTEPb:

Sz = 20log [2Z,ys / (Rin + 50 Om)] ob, roe R, — BxoaHOE CONPOTUBAEHUe NO NOCTOAHHOMY TOKY Lienu
«AaT4uK — aTTeHoaTop — kabenb», Harpy>KeHHou Ha Harpyaky 50 Om.

MpumeyarHme 1 — MoryT GbiTb MCNONb30BaHbI pa3nuyHbie KanMGpoBOYHbIE BPEMEHHbIE MHTepBanbl AnNA nepepna-

TOYHOIO NOJSIHOro COonpoTUBNEHUA U AnA bonee AeTanbHOro U3aMepeHuUa BHOCUMbBLIX NOTepb. Ecrn pesynbTathl

MNOBTOPHOro UsMepeHust nepe4aTo4vHOro NONHOro CONpPOTUBNEHUs He OTAUYAKTCA OT OPUrMHaNbLHOro Gonee uem Ha

1 %, MOXHO [0MYCTUTb, YTO BHOCUMbLIE NMOTEPU LIENN «AaTUMK — aTTEHIOATOP — kabenb» He U3MEHUNUCH NPY YCNOBUM,

UYTO UCMOMNb3YIOTCH T Xe caMble kabenb M aTTeHInaTop U HeT BHELUHWUX NPU3HaKoB M3MEHeHUs (Hanpumep, Hesa-

KpenrneHHbie UK NoBpeXxaeHHble OOSAVIHMTenM).

I'IpumeanMe 2- Ll,enb «AaT4uK — aTtTeHIiaTop — kabenb» AOSDKHA BOCNPUHUMATBCA KakK eAVIHbIﬁ o6bexT. Kak Tonbko

OAWH J3MEeMEeHT 3aMeHsIeTCA UM Aaxe 5y1:|3T oTcoeAguHeH 1 npucoeauHeH NOBTOPHO, BCIO uUenb HGOﬁXOAMMO

kanubpoBaTb NOBTOPHO, YTOOLI rApaHTMPOBaTh COOTBETCTBME NapaMeTpoB.

B.2.2 Cornacyowan nuH1UA paTumKa

Cornacylowiaa nMHUS gatyuka (nokasaHa Ha pucyHke B.1) coeavHsAeT koakcuanbHblil kabenb conpo-
TMBneHueM 50 OM ¢ Bxogom Aatyuka Toka OCP. NeomeTpuuecky oHa nnasHO nepexoavT OT AuaMeTpa
KoakcuansHoro kabens k guameTpy gartuuka. Ecnv gatumk coenaH Tak, Yto conpoTusneHue, usmepeHHoe ot
Auametpa d no avametpa D (cm. pucyHok B.2), He paBHo 50 Om, TO cornacylowan NMMHUA aaTiuka AonkHa
6bITb caenaHa Tak, YTo6bl BHELWHU AuaMeTp ee BHYTPEHHEro nNpoBofAHuka 6bin aKkBUBaNeHTeH AuameTpy
BHYTPEHHEro aMneKkTpoaa AaTtyuMka Toka. ConpotuBneHue [OrmkHO GbiTb M3MEPEHO C YYeTOM AUaneKTpude-
CKOM KOHCTaHTbI MaTepuana, 3anonHaIoWero KOHMYECKyIo cornacyiowyio nuHuio (06bivHO Bo3ayx). Corna-
cylowasi NMuHUsl Aatyuka AOMKHa coxpaHsitb conpotuBnenue (50 £ 1) Om B nonoce nponyckaHusa 4 Tw.
O6patHoe 3aTyxaHuWe AByX COrnacylowmx MMHUA AaTtunka, pacronoXeHHbIX APYr HanpoTUB ApYra, AOIMKHO
6biTb He 6onee 30 Ab B AvanasoHe YactoT Ao 1Ty u He 6onee 20 Ab B AvanasoHe 4actoT Ao 4 Ty ¢
obLmMM BHOCUMbIMU 3aTyXaHusaMu MeHee 0,3 Ab B AvanasoHe yacToT Ao 4 .
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50 OM KOHMYecKas cornacyruias nnuHnsa Aatunk Toka 9CP

MpumeyaHue-AonycTuMbl hOPMbI, OT/IUYHBIE OT KOHUYECKOIA.

PucyHok B.1 - Mpumep cornacytouieii IMHUKU faTynka, NPUcoeMHEHHOM K AaTUMKy ToKa

0d - BHeLHW1 fuameTp BHYTPEHHETO 3/1EKTPOAA;
0D - BHYTpeHHW1 fuaMeTp OCHOBHOMN KOHCTPYKLMUK

PucyHok B.2 - TMpumep nepegHeli 4acTu gatumnka Toka

B.2.3 OnpepeneHne BHOCUMbIX NOTEPb LENU «AaTUUK - aTTeHaTop - Kabenb»

BHOCUMbIe moTepu uenu onpefensaTcsa BEKTOPHbIM aHanu3aTopom ueneii. MoryT Takke MCNonb30-
BaTbCHA ApYrMe CUCTEMbl ANA U3MEPEHUS BEIMUYUHbLI BHOCMMbIX MOTEPb NPU YCNOBUW COGMOAEHUSA AOCTa-
TOYHOW TOYHOCTU U3MEPEHWIA.

M3mepuTtenbHaa npouegypa Ana BHOCUMbIX NOTEpPb credyollas:

- OTKkanmbpoBaTb BEKTOPHbI aHanu3aTop uenein B KaIMOGPOBOYHbLIX TOYKaX, NOKa3aHHbIX Ha pucyHke B.3
(Mexay aTTeHlaTopoM M AAaTYMKOM W MeXAy aTTeHaTopoM U corfacyruwei MMHMen gatyunka).

MpumeyaHve 1 - EC/M BEKTOPHbIA aHanusatop Leneil He Ucnonb3yeTcs, To npoleaypa AoMKHa 6biTb COOTBETCT-

BEHHO U3MEHEeHa.

MpvMevaHne 2 - BMeCTO MOCTOSIHHOTO TOKa HYXHO MCMO/Ib30BaTb HW3WYK 4YacToTy aHanusatopa ueneii. Mapa-

MeTpbl NPU NOCTOSHHOM TOKE M3MepsTCA OTAE/bHO.

MpumeyaHue 3 - CTabUNbHOCTb LLEHTPAsSIbHOTO KOHTaKTa ABYX COMacyrlwux NUHWUA WAX cornacyroLwein NnMHum un

[JaTyvka [o/KHA NOoATBEePXAaTbCA HECKOMbKMMW U3MEPEHUAMU, OTK/0UYaa U nepenoakiiyasn ycTpoiicTea nog pas-

HbIMU Yr1aMu.
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- MpucoeanHUTb COrnacyloLyo TMHUI0 K Lenn «aatyuk - atteHwoatop (r 20 ob) - kabenb» n BCTaBUTb
ee, Kak nokas3aHo Ha pucyHke B.3.

- i3mepuTb BHOCKMbIE NOTEPU.

OTKNOHEHNEe BHOCUMbBIX NOTEPb AO/IKHO COOTBETCTBOBATL TpeboBaHMAM pasfgena B.2.

N3meputencHoe o6opygoBaHne

PucyHok B.3 - MpuMep n3MepeHnsi BHOCUMBbIX 3aTyXaHWii Lenn «4aTunK - aTTeHaTop - kabesb»

B.3 Onpep,eneHVle HM3KOYaCTOTHOIo nepegatro4yYHoro noJiIHOro conportuB/ieHUAa uUenun
«AaTyHMK - aTTeHrnaTtop - kabenb»

Hun3ko4acToTHOe nepefaTtoyHOe MOMHOE CONPOTUBMEHME LENU «AaTyuk - aTTeHwartop - kabenb» onpe-
fensieTcsl Kak OTHOWEHWEe WMHXEKTUPOBAHHOTO TOKa Ha BXO[ AaTyuka U HanpshkKeHWs Ha TOYHOI Harpyske
50 Om Ha BbIxofe kabens (T. e. koTopas Haxo4MUTCHA Ha KOHUe kabens BmMecTo ocuunnorpada).

Mpn n3mepernax ICP ocuunnorpad nokasbiBaeT HaNpsxeHue €C/IN TOK /S HXEKTUPOBaH B JaTyuk.
Lns onpefeneHns HEM3BECTHOrO TOKA C MOMOLLbIO NOKA3aHHOTO HAMPSHXXEHWSA HanpshkeHne AeNUTCS Ha HU3KO-
4yacToTHOe nepefaTtovyHOe MOJSIHOe CONPOTUBEHME ZS)S.
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Aatuunk ATTeHwaTop

MCTOYHUK
ToKa

PucyHok B.4 - Cxema gnisi onpeaeneHnss HU3KO4aCcToTHOro nepenaTto4yHoOro rnoJsiIHOro ConpoTMB/IEHNA

MprMeyaHre 1- BHYTPEHHsS Lenb AaTdyvka npuBefeHa kak npumep. [lonyckaloTcs Apyrve BHyTPEeHHVe Lenu.

Hun3koyacToTHOE nepefaTtoyHOe MOJIHOE CONPOTMBAEHWE Lenu AaTyuk-aTTeHaTop-kabenb MoxeT ObiTb
onpegeneHo:

- WhxekTnposaHmem Toka A, NpnbamM3nTenbHO paBHOro 1A, B nepeHiol YacTb Aatumka Toka. MepegHss
4yacTb - 4acTb, Ha KOTOPYI MPOU3BOAATCA paspsAfbl.

- Zgys- K/o4YeBOe 3HayeHue AnA Kanubposku reHepatopa. Harpyska 50 OM fo/mKHa UMeTb OTK/IOHEHUe
Makcumym =1 %.

- N3mepeHnem HanpshxeHus V50 Ha TOYHOW Harpyske 50 Owm.

- Pacuyetom nepefartoyHOro nosiHOro CONpPoOTUBIEHUSA:

MpumeyaHne 2 - YTo6bl y6eanTbCs, YTO TEPMUYECKUE HaMPSXXEHUS HE BAWSIOT Ha pe3ynbTar, U3MepeHne MOXeT
6bITb MPOBELEHO C MONOXMTENbHBIM W OTpULATENIbHbIM TOKOM. Oba pesynbTarta He [AO/KHbI OTMYaTbCs Apyr oT
apyra He 6onee yem Ha 0,5 %.

MoryT UCNoMb30BaThCA U Apyrne MeToAbl U3MepeHns nepeaaToyHbiX XapakTepucTuK BCel Lenu «AaTuuk -
aTtTeHaTop - Kabenb».

B.4 KannbpoBka reHepatopa 3/iekTpocTaTuyecknx pa3psagos

B.4.1 Pe3ynbTaTbl KannbpoBKu

ConocTtaBumble pe3ynbTaTbl Kann6poBku oueHkn ICP oyeHb BaxHbl. OCOGEHHO B ciyyae, KOrAa UCHbl-
TaHUsi NPOBOAATCA C UCMOMb30BaHUEM reHepaTopoB SCP pasnnuHbIX U3rOTOBUTENEN UK KOr4a UchbiTaHue
0XufaeTca NpoBOAUTbL ANUTENbHOE BpeMsi. BaxHo, 4TO6bl MOBTOPAEMOCTb 6bifa raBHbIM (PaKkTOpPOM Npu
oueHke. MeHepaTop SCP gonxeH GbiTb 0TKAIMGPOBAH B ONpPeAes/ieHHO YCTAHOB/EHHbIE MPOMEXYTKA BPEMEHM
B COOTBETCTBUM C NPU3HAHHON CUCTEMOI KOHTPO/NA KadvecTsa.

MpvMeyaHve - lMpouecc B 3TOM NPUIOKEHUM paccMaTpuBaeTcs AN Leneii kaiM6poBKku. PasnunuHble npolenypbl

[N BEpUCHUKALIMM reHepaTopa Nepes UCMbITaHUSIMU PAacCMOTPEHbI B 6.3.

Kannéposka reHepatopa 3CP go/mkHa NpoBOAMTLCA K KIMMaTUYECKUX YCN0BUAX, YCTAHOB/EHHbIX B 8.1.2.

B.4.2 Heobxogumoe wucnbiTaTeNbHoe o6opyAoBaHMe ANa  KanuGpPOBKM  reHepaTtopa
3/1eKTPOCTATUUYECKNX Pa3psiioB

Heobxognmo cnegytouiee ncnoitatesibHoe obopygoBaHue ass KanmbpoBku reHepatopa ICP:

- ocuunnorpad ¢ 4ocTaTo4yHOW NO0COI NponyckaHusa (aHanoroBas nosoca yYacTtoT £ 2 Tw);

- KoakcuanbHas Lenb «faTyuuk - aTTeHaTop - kabenb»;

-BbICOKOBO/IbTHbI/A M3MepuUTeNb, CNOCOOHbLIA M3MEpPSATb HanpsXXeHus kak MUHMMYM go 15 kB. Moxert
BO3HUKHYTb HEO06XO0AMMOCTb MCMNOMb30BaTb 3M1€KTPOCTATUYECKU BOMbTMETP AN WCKIKYEHUS Harpysku
BbIXOAHOr0 HanpshXeHus;

- BepTMKasbHas KanubpoBOYHas MNnacTvHa C KoakcuasbHbIM AaTYMKOM TOKa, MOHTUMPOBAHHLIM TakuMm
o6pa3om, 4Tobbl paccTosiHMe OT gaTyMka 40 N60ro Kpasi NacTUHbl 66110 HE MeHee 0,6 M;

- aTTeHaTopbl C 4OCTATOYHOW AONYCTUMON MOLLHOCTbLIO, KOTOpas TpebyeTcs.

MpvmeyaHue - Mpumep NOAXOASALLEro KOaKCUasIbHOro faTyvka Toka npusedeH B npunoxeHun C.
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B.4.3 Mpoueaypa kanubpoBKM reHepaTopa ANA peXVUMa KOHTaKTHOro paspsifa

[Jatyuk Toka AorKeH ObiTb YCTaHOBIIEH B LIEHTPe BEpPTUKamNbHOM KanubpoBOYHONM NNacTUHbLI B COOTBET-
ctBumn ¢ Tpe6oeaHusimMu B.4.2. CoeguHenne kabens obparHoro Toka reHepatopa OCP (wuvHa 3asemMneHust)
[JOMMKHO ObITb pacronoXeHo BHM3Y B LieHTPe NNacTuHbl Ha paccrosiHum 0,5 M HKe aatuuka. LuHa 3asem-
neHus gomkHa GbIThb BbITAHYTa Ha3ag B LeHTpe kabens, obpasys paBHobeapeHHbI TpeyronbHuk. He gonyc-
kaeTcsi, 4ToObl LUIMHA 3a3eMNEHUs nexana Ha Nony BO BpeMs KanmbpoBsku.

HeobxoaumMo cneaoBath npoueaype, NPUBEOSHHOW HKe, Ans Toro 4YTobbl ybeauThesi, COOTBETCTBYET NU
napameTpam copmMa Toka reHepatopa 3CP. CHATb n3obpaxeHue OpMbI KpUBOA U U3MEPUTL CrieayloLne

napamMeTpsbil:
I, — nukoBOe 3HaueHne Toka paspsaa (A);

I3 — 3HaueHue Toka Yepes 30 HC nocne Toro, Kak ToK AocTUrHeT aHaueHus 10 % or /;
lso — 3Ha4YeHue Toka Yepes 60 Hc nocne Toro, Kak ToK AOCTUrHET 3HaveHusa 10 % or I,

t. — BpeMsi HapacTaHusi ToKa, HC.

Tabnuua B.1 — Npouenypa kKannbGpoBKU NPU KOHTAKTHOM pa3psfe

LWar

MNosicHeHue

PaspsiguTb reHepatop OCP Ha kaxaom vcnbiTa-
TenbLHOM YPOBHE, Kak onpeaerneHo B tabnuue 1,
naTb pa3 B 06enx NonApHOCTAX. COXpaHWUTL KaxabIi
pe3ynbTar.

XapakrepyCTUKM AOIDKHBI BbITh ONpeaeneHbl Ans
BCEX NATU pa3psifoB

UamepuTb Iy, I, leo, T AN KaKaon opMbl TOKa

MapameTpbl AOIMKHBI ObITb NPOBEPEHbI AMS KAKA0Io
UCNbITaTeNbHOrO YPOBHSI

Tok Yepes 30 He.
[Mposeputb, cooTBeTcTBYET NN: [, =2 A £ 30 %

MapamMeTpbl AOMKHLI GbiTb MPOBEpeHb NN KaXA0ro
WUCTILITATENBHOTO YpoBHS 2

Tok yepes 60 He.
Mpoeeputb, cooTBeTcTBYeT Nn: lgp =1 A £ 30 %

MapameTpbl AOMKHBI GbiTh NPOBEPEHbI AN KAXKA0ro
MCTbITATENLHOro YPoBHS °

MukoBBbIA TOK.
MpoBeputb, coorseTcTtByeT NU: [, =3,75A+15%

MapameTpbl 4OMKHbI BbITh NPOBEPEHbI AMs KAXA0ro
UCMLITATENLHOro YpoBHS 2

Bpemsi HapacTaHus.
Mpoeeputb, cooteeTcTByeT nu: £, = 0,8 HC + 25 %

MapaMeTpbl fLOMKHBI BbiTh NPOBEPEHBI OIS KAKAO0r0
UCMLITaTeSILHOrO YPOBHSI

% 3HaueHue Toka B 3TON TaBNULE 4aHO B COOTBETCTBUM C UCTLITATENLHBIM ypoBHeM 1 KB. OTu n3MepeHHbIe 3Ha4YeHUs
W3MEHSIIOTCA MPONOPLIMOHANLHO UCTIbITAaTENBHOMY HaNPsPKEHUIO reHepaTopa.
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LnHa 3a3emnieHus
BbITSHYTa Ha3af,
B LieHTpe

MpvmeyaHne 1- T'eHepaTop AO/MKEH ObITh YCTAHOB/EH HA TPEHOTY WIN aHaSIOTMYHYH HEMETA/IIMYECKYHO NMOACTAaBKY.

MpumeyaHne 2 - TeHepaTop A0/MKEH MUTATLCS TAKUM e Cnoco60M, Kak U NpU UCTIbITaHUAX.
MpumeyaHne 3 - Takke MOXET GbiTb UCMNOL30BAHO 06paTHOE MOAKIOYEHNEe B COOTBETCTBUM C PUCYHKOM B.5.

PucyHok B.5 - TunnuHoe pacnosioxeHue ans kanubpoBky reHepaTopa 3/iekTpocTaTnyecknx paspanos

JKpaHMpoBKa ocuuniorpaa He SBASeTCA HeO06X04MMOI, ecnn MOXeT GbiTb A0Ka3aHO U3MEPEeHUAMMU,

uTo obpaTHas Lenb CBA3WN Ha U3MEpPUTENLHOI cucTemMe He BMSET HA pe3ysibTaTbl KasnbpoBKY.
CuctemMa KanmbpoBKM MOXeT 6blTb MPU3HAHA AOCTATOYHO YCTOUMBOI (T. e. kamepa ®apajes He ABNS-

eTcs He06X0AUMOIA), ecnin ocuunnorpad He pearupyeT npu:
-nopore cpabatbiBaHUs ocuunnorpada, yctaHoBfeHHoro ~ 10 % 0T HauMeHbLEero WchbiTaTesIbHOro

YPOBHS;
- paspsigke reHepaTopa SCP npu camoM BbICOKOM WCMbITATENIbHOM YPOBHE Ha BHELIHEE KO/bLO gaTunka

(BMECTO BHYTPEHHETO KOMbLa).
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MpunoxeHune C
(cnpaBo4Hoe)

Mpumep KanMOpoOBKK AaTYMKa B COOTBETCTBUM C NpunoxeHuem B

Ha pucyHkax C.1 — C.5 npuBeaeHbl KOHCTPYKTUBHbIE AETanu AaTyuKa, KOTOpblii COOTBETCTBYET Tpebo-
BaHUAM npunoxeHus B. 31oT gatumk paspaboTtaH ana obecneyeHns pOBHOW XxapakTepUCTUKU 3aTyXaHus B
cnyyae ucnonb3oBaHusa kabena RG 400 gnuHoli 1 M. PekomeHayeTcsl NpucoeauHATb atTeHoaTop Ha 20 ob
unu 6onee NPsIMO Ha BbIXOA AaTyunka, YTOObl M36eaTe MHOXXECTBEHHbIE OTPaXKEHWA.

MpumevaHue — PucyHku C.1 — C.5 npuBeneHbl B ka4ecTse NpMMepa, NoaToMy AOMyCcKaloTCsl UBMEHEHUs.
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Pasmepbl B MUIAMMETPax
LieHTpanbHasa MefHas Uy NaTyHHas yacTb - NpuénuauTensHo 1: 1

Bug ceBepxy Bug cHusy

Bug c6oky B paspese

PucyHok C.1 - C60pOUHBIli YepTex koakcmanbHOro gatynka (PUCyHok 1 n3 5)
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Pasmepbl B MunanmeTpax

MeyaTHada nnata

Pasmep pesuctopos 0805;

HomunHan 51 Owm;

MOHTaX TOYEUYHbIWA, CTPOrO CUMMETPUYHO (MCNO/b30BaTb LWabAoH);

Martepuan 0,5 Mm FR-4, NOKpbITbIA 30710TOM;

OTBepcTus [Ba KofbLa OTBEPCTUI Ha KaxAol CTOPOHE pPe3nCTOpPOB MJIOC OAHO KObLO 6/M3KO K

BHELUHEW CTOpOHe neyaTHol nnatbl. Heo6xoaMMo NpuGIM3NTENBHO 25 Pe3ncTopos

PucyHok C.2 - C60pOYUHbI YepTex koakcnanbHOro gatunka (pUCcyHok 2 ns 5)
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Pa3mepb! B MunnmeTpax

PTFE (4acTtb 1) - npn6nunsmtenbHo 2 : 1 MAT®3 (4acTb 2) - npubnusntTenbHo 2 : 1

Bug c6oky B paspese

016,5

I vrr,

LleHTpanbHblA MefHbIA naun
NaTyHHbIV NPOBOAHUK - NMpnban3nTensHo 2 :1
Pasbem Tuna SMA - npu6nusntensHo 2 1

BepxHasa yacTb LEeHTpasbHOro
nNpoBOAHMKA, HEpXaBetloLas
cTanb - NpubnmsnTenbHo 2 : 1

YacTb aBnsertcs
Tenom BpalieHus MoXeT 6bITb UCNOb30BaH aHaMOTNYHbIN
coegnHnTens Tuna N

PucyHok C.3 - C60pOUHbIii YepTexX KoakCuasibHOro gatymka (PUCYHOK 3 13 5)
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Pa3mvepbl B MUIIMMETpax
MokpbiTe: HepxaBellas cTanb - Npu6aM3uTensHo 1 :1

Bupg ceepxy

C yTOnneHHol ronoBkoii
3,2 MM OTBEPCTUSA

PucyHok C.4 - C6OpOYUHbIN YepTex koakcnanbHOro gatymka (pUcyHok 4 n3 5)
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4 NT®3 (yacTb 1)
BepxHAa yacTtb
LeHTpasibHOro NPoOBOHMKaA
MokpbiTHe

SMT-pesunctop SMT-pe3uctop

w ymmn wMak? [A willim

LleHTpanbHbli NPOBOAHMK

NT$3 (yacTtb 1)

LleHTpanbHaa megHas
UNN naTtyHHas 4acTb

Pa3sbem Tuna SMA

PucyHok C.5 - C60pOUYHbIil YepTeX KoaKCMaibHOTo gatynka (PUCYHOK 5 13 5)
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MpunoxeHue D
(cnpaBo4Hoe)

Manyyaemble nons oT pa3spAanoB YernoBeKa Ha MeTann
M reHepaTopoB 3MNEeKTPOCTaTUYECKUX Pa3psaos

D.1 O630p npoueccoB, ABNAIOWMXCA NMPUYUHAMU BO3HUKHOBEHUS UCKYCCTBEHHbLIX M
cnyyvyauMHbIX nonen

D.1.1 O6wme nonoxeHUN

OneKTpocTaTMYECKUin pa3psf OT YenoBeka (Yepes HeGonblUylo MeTanIMYecKylo YacTb, HaxoasLLYyIOCS B
pykax) siBnsieTcsi OCHOBOMONarallWwuM gpakropom Ans Gopmbl Toka, ykasaHHOW B HACTOSAILLEM CTaHAapTe U B
npeablayLwMx YacTsx. Takon paspsf OT YeroBeka, Tak e Kak u paspsg reHepartopa JCP, sBnsieTcsi npu4nHon
BO3HWKHOBEHUS CBSAA38HHOIO C HUM CUIMLHOMO 3IeKTPOMarHUTHOro Nosis.

CnepyoLume noapasgensi ONMCLIBAIOT MPOLIECC paspsiia OT YerioBeka, a NoTOM pacCMaTpuBaeTcs npoLiecc,
KOTOPbIA NPOUCXOAUT C NPUMEHeHueM reHepartopa OCP.

D.1.2 dnekTpocTaTMYeCKUiA pa3psa OT YenoBeka

Mpu OCP ot 4yenoseka Ha MO npoucxoauT criegylowias Lenoyka cobbiTui.

a) Korga Haxopsiascs B pykax MeTannuyeckas Yactb NpubnmkaeTcs K MeTannuyeckoii nosepxHoctu MO,
elle 0o pa3psaa BO3HUKaeT afiekTpocTaTtuyeckoe nose. Toka HeT (Mnu ToK O4eHb HeGONbLUIOR), U He BO3HU-
KaeT CyLL,eCTBEHHOrO MarHUTHOro Mons.

b) Kak Tonbko BO3HMKAET pa3ps MEXAy HaxoAsLencs B pykax metannmy4eckoin yactoio n MO, anekt-
pocTaTMyeckoe none B 3asope Mexagy HAMKU ucHyesaeT. C HayanbHOro MOMEHTa OHO NEepexoauT Yepe3 3a3op
B HanpsbkeHue oT 25 no 40 B 3a Bpemsi ot 50 nc go 5 He. Bpemsi nepexona 3aBUCUT OT NapaMeTpoB SMeKT-
pU4ECKON Ayr1, HanpsXeHUs U T. 4. HavanbHbI nepexon aneKTpM4eckoro nornsi — NnepBbiil aTan B Cepum
cOBbITWM, NPUBOAALLMX K CUITbHBIM KPATKOBPEMEHHbLIM 31IEKTPOMArHUTHBIM MOTSIM.

¢) Tok HayMHaeT NPOXoAWTb HA METanmnMYecKyl 4YacTb B pykax yenoseka u Ha UO. lMepsblii OpOHT
MMMynbca pacnpoCcTpaHSETCs CO CKOPOCTbIO cBeTa U B TedeHue 0,8 HC AocTuraeT pyku yenoseka. Tak Kak
TOK NPOAOIMKaeT pacnpocTpaHaTLCA Aanee Ha MO u pyky, oH ByaeT oTpaxaTbCa U nogsepraTtbCA NOTEPsSM
Ha U3ny4yeHue 1 conpoTUBIEHUE, YTO NPUBEAET K psiAy UHTEHCUBHLIX NocneaoBaTenbHbIX UMNYNLCOB ToKa
Ha MO u yenoseka).

d) Tak kak npoLiecc paspsiia NPOAOIKAETCA, BLICOKOYACTOTHbIE COCTaBMAIOLME TOKa ObICTPO UCYE3HYT,
B OCHOBHOM M3-3a U3ny4yeHusi. C Te4eHWeM BPeMeHU TOK CTaHOBUTCA Goree rnagkuM (T. e. C MarisiM YUCTIOM
BbICOKOMACTOTHbIX COCTABMSIIOLLMX) U B MTOre TENo AOCTUraeT HOBOIO SneKTpocTaTuyeckoro pasHosecus ¢ UO.
OcTaBluumiics 3apag Ha Tene MOXKET He PaBHATBCHA HyMIO, TAK KaK 3NEKTpUYecKas ayra MOXeT NoracHyTb
npexage, YeM Teno NONHOCTbIO Pa3pAaMTCA. Ecnu pyka n metannuyeckuiti o6beKT npogormkaeT npubnu-
XaTbcsl K MO, elle oguH paspsii MOXET BO3HUKHYTb C MEHbLUMM YPOBHEM HaMpPsHKEeHUs, YeM npeabiayLvi
OCP v Begywwmii kK nocnegosartenbHOCTM OCP ¢ kaxabiM pasoM BCE MEHbLUMM YPOBHEM HamnpsiKeHus 1
6onbwM BpemeHeM HapacTaHust (HaCTMYHO n3-3a 6onee HU3KOro HaNPSHKEHU).

e) Bo Bpems kaxaoii nocneaoBaTenbHOCTU paspsiaoB Npu HabnioaeHUM 3a kKakoW-HUBY/ b TOUKON Ha pyke,
Tene wunu MO Gynet HabnogaTbCA HakonneHue 3apsina nepea paspaaoM; Bo BpeMs daskl paspsina — 6bICTpo
N3MeHsIIoLLMIACS TOK; nocrne pa3spsga — He6oNbLIOW ocTaTOMHbIN 3apsg.

f) N3 Teopumn 06 aHTEHHaX U3BECTHO, YTO USMEHSIIOLLIMIACA 3apAA U U3MEHSIOLMICA TOK GyayT Bbi3biBaTh
nany4yaemoe none. B npubnwkeHUn none HanpsMyro 3aBUCUT OT TOKa W 3apsaa, a Ha AaribHUX PacCTOAHUAX
nore onpegensieTcs NpPovM3BOAHLIMU OT TOKa W 3apspa no BpemeHwn. Mepexoa oT 6GnNM3KMX pPacCTOSHUMA
(6nwxHee none) v HabniogaemMbiMU MONAMM Ha GOMbLIOM PaCCTOAHUW (JanbHee rone) OYeHb COXEH.
UamepeHus u MopenvpoBaHue rokasanu, YTo KpaTkoBpeMeHHbIe nona ot ICP no kpaiiHeit Mepe Ans cambix
KPUTUYHBIX NepBbIX HAHOCEKYHA, AOCTUIHYT COCTOSIHUS AarlbHEro nons Ha paccrosiium 10 cm ot anekTpuye-
CKOW Ayru.

g) W3 BbilLensnoxeHHoro criegyeT, YTO NPOUSBOAHbLIE TOKA M 3apsifia O4eHb BaXHbl B OTHOLLIEHUM c6oeB
(He NpUHOCALLMX YLLep6) aNeKTPOHHbIX CUCTEM.

h) BaxHo oTMeTUTb, YTO NpuU paspsiie OT 4enoseka MPOU3BOAHbIE TOKA W paspsfa onpepaensioTca
BPeMeHEM YMeHbLUEeHUsI YPOBHS HarpsikeHWsi B aneKTpM4Yeckon ayre. Takum obpasoM, BpeMsi HapacTaHus
TOKa Npu paspsage onpegensioT BbICOKOYACTOTHbIE COCTaBIAOLLMe.
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W3 atoro cnepyeT, 4TO KpaTKOBpEMEHHble nonsi o1 ACP «4enoBek — MeTann» — OMeHb BaXHas 4acTb
npouecca DCP. UpeanbHbiii reHepaTtop SCP Gyaet BOCNpOM3BOAUTL MX B HEKOTOPOW OUCKPETHON dopme.
HanpsbkeHHocTu nonst QCP «4enoBek — meTtann» U T. 4. XOPOLUO U3BECTHbI.

D.1.3 NeHepaTop 3neKTPOCTaTMYECKUX Pa3psaoB

Cniegylowmin atan — NpoaHanuanpoBaTh U CpaBHUTL NPOLIECCh, BO3HUKatoWwuMe B reHepaTopax SCP. Tak
Kak 6OnbLUMHCTBO UCTbITAHWUI NPOBOAATCA METOAOM KOHTAKTHOTO paspsaa, creayiowas MHhopmaLmsa OTHO-
cUTCS TONbKO K reHepaTopam SCP, paboTaloLwyM B PEXMME KOHTAKTHOrO paspsiaa.

a) PaspsigHblii HAKOHEYHVK reHepaTopa DCP npukacaeTcsa K 3a3eMneHHon (B GonbluMHCTBE cny4aes)
vyactu MO.

b) MNepea pa3psgom KOHOEHCATOP BHYTPY reHepatopa 3apsikeH (reHepatopom). Bo MHOMXx mopensix
NpaKTU4eckn BCe ATIEKTPOCTATUHECKWE MOIs, BO3HMKalOWME B NPOLECCe 3apsaKu, He BbIXOAAT 3a raGapuThl
reHepaTtopa JCP. B peaynbTaTe areKTpoctatuyeckoe rnone B MOMEHT nepeq, paspsaoM ropasao MeHblue,
YeM aneKTpocTaTU4YecKkoe Nnose YerioBeka, 3apsHKeHHOTo 0 TAKOTO XKe HanpsKeHUs.

c) Pa3spsg vHMUMUpYyeTCs 3aKpbITUEM BHYTPEeHHUM perne reHepatopa OCP. KOHCTpyKuuAa aTux cneuu-
anbHbIX perne obecnevnBaeT XOpOLLYIO BOCNPOM3BOOMMOCTb ToKa pa3psina. OaHako uU3-3a Toro, vTo pese
BHYTPEHHEee U He HaxoLUTCA B TOYKe MPMKOCHOBEHMS reHepatopa k MO, BO3HWKHOBEHME paspsagHOro Toka
oTnMyaeTcs OT paspsifa Yenoseka.

d) BpeMsi yMeHbLUEHUs1 HanpsXKeHUs B perne odeHb MareHbkoe, MeHee 100 nc, YTo NpUBOAMT K pacnpo-
CTPAHEHUIO TOKA BO BCEX HANPAaBIIEHUSIX, HA BCE KOHTAKTUPYIOLLME METaNNMHYeCcKue Yactm u MeTannuyeckue
4acTu, pacrnonoXeHHbIe NobnusocTn. UMnynbc Toka pacnpoCTpaHSETCs1 CO CKOPOCTLIO CBeTa (B AMINEKTPUKaX
C YMeHbLLEHHOMN CKOPOCThI0). BpeMsi HapacTaHusi UMNYNbCca PaBHAETCS BPEMEHWU YMEHbLLIEHUST HAanpPsSDKEHUs!.

e) Bpemsi ymeHbLUeHUs1 HanpsixkeHusi MeHblue 100 nc, HO HacToAWMIA CTaHAapT yCTaHaBNUBaeT Bpemsl
HapacTaHusi ToKa, UBMepeHHoe B TOYKe KOHTakTa Jaryuka, pasHoe (0,8 + 0,2) Hc. [inA AOCTMXKEHUS 3TOro
3HauyeHus B reHepaTopax SCP NpuHATLI Mepbl, KOTOPbie YBENUMYUBAIOT BPEMS HapacTaHusl C O4eHb HU3KOro
3Ha4eHus Yepes pene A0 CTaHAapTHbLIX 3HaYeHWIA Ha pa3psAHOM HaKOHEYHUKe.

f) KpaTtkoBpemeHHbIe Noss Bbl3biBAIOTCA BCEMU NPOVU3BOAHLIMM TOKA U NPOU3BOAHLIMM IITOTHOCTU 3apsiaa.
BaxHo OTMeTUTb pa3nu4mne Mexay paspsiioM OT reHepaTopa M YerioBeka ¢ MeTasnom. [ins paspsiaa ot yeno-
BEKa BPeMA HapacTaHUA TOKa B Ayre — caMblil GLICTpbIN NpoLecc 1 onpeaesnsieT CnekTp KpaTkoBpeMEeHHbIX
noneit. OgHako NpU UCNONL30BaHWKU reHepatopa DCP KOHTaKTHbIM METOAOM BbICOKOYACTOTHLIA CreKTp
onpenensieTcs BpeMeHEM YMEHbLLEHUSI HAaNPsHXKEHUs1 Ha pene, a He BPEMEHEM HapacTaHua Ha paspsigHOM
HaKOHEYHUKe.

g) Tak kaK BCe U3MEHEHUs TOKa B reHePaTOPe BbI3blBAIOT KPATKOBPEMEHHbIE NONSsl, yCTaHOBNEHO BPemsl
HapactaHus Toka 100 nc B pene oTHOCUTENbHO KPaTKOBPEMEHHbIX nonen ot reHepatopa JCP, Tak xe kak
yCTaHOBMNEHO Bpemsi HapacTaHusi Toka (0,8 + 0,2) HC B Touke paspsiaa. KpaTkoBpemeHHble nosisi, Bbi3biBaemble
B reHepaTope ObicTpee, YeM B TOUKe pa3psaa, ABNSIOTCA HexenaTeNbHbIMU KpaTKOBPEMEHHbIMU MOorsiMu,
TaK KaKk OHW YBEIIM4MBAlOT BbICOKOYACTOTHbIE COCTaBMsoLUe U3y4aeMbiX Nonei Ha pacCcToAHUM OTHOCU-
TenbHO Nnorei, NPoU3BeeHHbIX aHaNorMYHbIM Pa3psLoM «4YenoBeK — MeTanm», ¢ TakuM Xe BpeMeHeM Hapac-
TaHus TOKa W NMKOBbLIM 3Ha4YeHMEM B TOYKe pa3spsiaa.

Mcxops M3 BbiLLEU3NOXKEHHOro, MOXHO YBUAETb, YTO CTerneHb y4acTusi GbiCTpO HapacTalolmx TOKOB B
BO3HWKHOBEHUWU KPaTKOBPEMEHHbIX MONEW CAMBbHO 3aBUCUT OT CTPYKTYpbl reHepatopa OCP. BnusiHue atux
nonei mMoxet GbiTe YMEHBLUEHO, a8 MOXET NpeobnaaaTte Had KPaTKOBPEMEHHbIMU MonsiMu B Nio6oM reHepa-
Tope. K coxaneHuio, 3T1 BNUSIHWS HE PeryrnupyloTca HaCcTOSLLMM CTaHAapTOM, B pesynbTaTte 4Yero BO3HUKaeT
6onbLuasi 3aBUCMMOCTL pe3yrnbTaToB ucnbiTaHui SCP ot cneuudmkm NCNonb3yemoro reHeparopa.

D.2 Peakuusi MO Ha UCMbITaHUS 3NEKTPOCTATUHECKUM Pa3psaoM

Bo Bpemsi ucnbitaHus MO Ha yctonumsBocTe k QCP nposepsietcs peakums MO Ha wMpokuin cnekTp
anekTpudeckux nomex. CrekTp BKMoyaeT: HanpsXeHWe OuaneKTpudeckoro npo6osi, BTOpUYHLIA npo6oii B
LIensiX Ha paccTOsSIHUM OT TOYKW BO3AECTBUA, TOK U3-3a nepenaga HanpsiXKeHWs Ha ConpoTUBREHUU, nepe-
nagbl MarHuTHoro nons Ldi/dt, MarHuTHble Monsi OT MHAYLIMPOBaHHLIX HaMPsHKEHUA, SreKTpUYecKue nons ot
MHOYLMPOBAHHBLIX HanpsbkeHuil (nonsi MoryT ObiTh B GDKHMX 30HaX U B AarnbHUX 30Hax). B aToM cMbicne
ucnblTaHe Ha ycTonumBocTb K QCP oTnu4aeTcs OT UCMbITaHW Ha U3nyyaemMble paguonomexy o6beguHe-
HUEeM MHOIMMX UCMbITaHUN B OA4HO.

HekoTopble npumepbl 0Tka3oB MO OTHOCUTENBHO PA3MNMYHBIX MOMEX BO BPEMSA MCMbITAHWA Ha YCTOWYM-
BOCTb k OCP:

— paspsig Ha pa3beM HaHocuT BpeJ UHTerpansHoi cxeme (UC).
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B aTom npumepe 3Heprus pacceuBaeTcs Ha VIC, makcumasbHbIi TOK Unu 3apsg, NpoxoAaswuini yepes
NC, moxeT onpegenutbe nopor paspywexnunsa UC;

- paspafg yepes 3a30p B N1aCTMacCOBOM KOpnyce No3BosisieT uckpe aoctunyb UC.

B aTom cnyyae uvcnbiTaHue Ha ycTtoiumBocTb K OQCP onpegensiet ycToM4YMBOCTb K AU3/TEKTPUYECKOMY
npo60to 3a3opa Yepes NaacTMacCcoBblii CTbIK;

- paspaf Ha Kopnyc Bbi3blBaeT 0TKa3 CUCTEMbl B 3TOM Koprnyce.

B aToM nprvmepe B 60/bLIMHCTBE Cly4yaeB KpaTKoBpeMeHHble nonsg 3CP HaBoAsATCcS B AOPOXKM, MpoBOAa
NN HENOCPeACTBEHHO Ha UHTErpasibHble CXeMbl CUCTEMbI, Bbi3blBas TOKM UAN HanpshKeHUsl, KOTOpble BbIBOAAT
13 CTPOS Nlornyeckne PyHKLMM cucTemsl.

MexaHun3m cBA3Kn Toka yepes reHepaTop CP ¢ nonsmu onpegensieTcsa Npou3BOLHbIMU TOKA MO BPEMEHMU,
OaXe Ha OTHOCUTENbHO CpegHuX AucTaHumax, Hanpumep 20 cMm. [lanee cBSA3b MexAy NoneM M NPOBOAOM,
popoxkoii unu UC B MO aBnseTtcs yHKUMEl CKOPOCTUM U3MEHEHUS 3NeKTPUUYECKOro U MarHUTHOro Mosei.
B nTore npousBoAHble BPEMEHM, BAMSKLWME HA BO3HWKHOBEHWE MOJMEli U NPoOLEecc MHAYKUUU, CBA3aHbl C
TOKOM VIHXEKLMMW, KOTOpbI/i MPUBOAUT K pa3iMyHbiM (hopMamM MMMy/1bCOB TOKa Ha pa3psAgHOM HaKOHEYHWKE U
K pas/inyHbiM HaBeAeHHbIM HanpsHXeHUsAM B AOPOXKax B COOTBETCTBUM C NOMsAMU. HaBefeHHble HanpsXeHus
B AOPOXKAX UMEKT ANINTENBHOCTb MMMY/bCa, 0ObIYHO ropa3fo MeHbLUY, YeM UcXoAHblli Tok DCP, kak ycTa-
HOBJIEHO B HacTOslWEeM cTaHgapTe, M OHWM MOTYT Bbi3blBaTb MepexofHble NpoLueccbl B BUAe 3aTyxaroLnx
KonebaHuii.

Tak Kak KpaTKOBpPEeMeHHble NOo/s 3aBUCAT OT CTPYKTypbl reHepatopa 3CP (ocob6eHHO cocTasnswLwue
nonen c aHeprueii Ha yactoTax cBbiwe 300 MIy), HEOBXOANMO YyUMTbIBaTb, YTO HaBEAEHHbIE TOKU Ha JOPOXKM,
nposoja uau yepes VIC cunbHO 3aBUCAT OT CTPYKTYpbl reHepatopa SCP. 3T0 MOXeT NpuBECTU K pas/IMyHbIM
BapvaHTaM pe3ynbTaToB MCNbiTaHnin (B 60NbLWIMHCTBE cayvyaeB c60siM, HO He K monomke), ecan MO ucnbl-
TbiBaeTcA C pasfinyHbiMu reHepatopamu OCP u u3rotoButesib reHepartopa OCP He npuHAN Mepbl Mo
YMEHbLUEHUI0 HexXenaTeflbHOro YPOBHA 3/EeKTPOMArHMTHOrO nNons, KOTOpoe BO3HMKaeT npu ObICTPOM
YMEHbLUEHNN HanpshkeHus Ha pene. OTMeTUM, 4TO 3TWM pas3MyuMa B pe3y/bTartax UCMbITAHWA OTHOCATCA
TONIbKO K VO, KOTOpble YyBCTBUTE/IbHbI K BbICOKOYACTOTHLIM MOJIIM, B OCHOBHOM 60s1ee 1 ITu.

D.3 KpaTkoBpeMeHHble NOJiA, BO3HMWKalOUWMNe BC/IeACTBUE 3N1eKTPOCTAaTUUYECKOro paspsaga

KpaTtkoBpemeHHbie nons npu 3CP «4yenoBek - MeTas/i» C BpeMeHeM HapacTaHusa okosio 850 nc n Hanps-
XeHuem 5 kB 6b111 namepeHsl. VigeansHblii reHepatop 9CP gomkeH BOCNpon3BOAUTL 3TW MOAA ANs MeToja
KOHTaKTHOro paspsga HanpsxeHuem 5 kB. [1ns nonyyeHus fgaHHbIX OblM pPacnofioXeHbl AaT4YMKM Toka C
WMPUHOWA monockl nponyckaHus #1 b mexay 1,5 My »n 1,5 Ty Ha BepTuKanbHOW NnacTuHe CBA3M Ha
paccTostHum 0,1 M OT TOYKM paspsaga, T. . No3uunsa gatyuka.

dnekTpuyeckoe
rnorne, 12
KB/m

10

0 1 2 3
Bpems,HC

PucyHok D.1 - SneKTpuyeckoe nosie peasibHOTO YesloBeKa, AepXallero MeTasll, 3apshkeHHoe A0 5 kB,
M3MepeHHoe Ha paccTosiHim 0,1 M 1 ¢ gyroii gnvHoii 0,7 MM
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OnekTpocTaTuyeckoe nose onpepensieT afnekTpuyeckoe none. Mone ymeHblwaeTcsa OT 3/ieKTpocTaTu-
4yeckoro 3HavyeHus 0o 20 % ero Ha4ya/nbHOroO 3Ha4YeHUs 3a BPeMS cnaja, YTo CX0Xe C BpEMEHEM HapacTaHus
TOKa.

MprMep MarHUTHOrO NosA NokasaH Ha pucyHke D.2, OCHOBaHHbI/ Ha BpeMeHU HapacTaHWsi Toka paspsja
500 nc.

OCP «uenoBek - MeTa/n», 5 kB, Bpemsa HapactaHusi npubamsntensHo 500 nc, pacctosiHue 0,1 m

MarHutHoe
none,
Alm

PucyHok D.2 - MarHuTHoe rnoJsie peasibHOro YesioBeKa, fepxatlero MeTasis, 3apskeHHoe [0 5 kB,
n3MepeHHoe Ha paccTtostHum 0,1 M 1 ¢ Ayroil AMHo npnéamanTensHo 0,5 Mm

dopma KpMBOI MarHMTHOrO Nons ciepyeTt M3 GopMbl KPUBOI TOKa.

Bo3moxHasa npobnema B popme KpuBOi nons oT reHepatopa OCP - nepexogHble npouecchbl B Buie
3aTyxanumx konebaHuii. 3HayeHus nosei ot reHepatopoB ACP MOryT 6b6ITb HAMHOIO MEHbLIE WU HAMHOTO
60nblLUe, YeM MOMS OT «4YesIOBEK - MeTa/», U 3aBUCAT B 6O/bLIOIK CTeneHn OT yrna, noj KOTopbiM reHepartop
OCP ¥ WrHa 3a3eM/IeHUa OPUEHTUPOBAHBI K AaTynkam nons.

D.4 NHAyunpoBaHHbIE HANPSAXeHUA B Manon netne

KpaTkoBpeMeHHble nonsi ACP 6yAyT UHAYLMPOBATL HaMpsHKeHWs B LOPOXKax neyatHoi nnatbl. Ecam
Manas neTns pacnosfiokeHa Ha 3a3eMJ/IEHHOW MA0CKOCTU, W3MEpPeHWe BbICOKOYACTOTHLIX COCTaBASIOLLUX
KpaTKOBPEMEHHbIX MoJieii MOXHO MPOBOAWTL CNOCOGOM, KOTOpbI He TpebyeT KannGpOBaHHLIX LIMPOKOMNO-
JIOCHBIX AATUYMKOB MO, YTO OTpPaxaeT Npouecc UHAYKLUM B AOPOXKE 60/iee TOYHO, YEM W3MEPEHME MOSISA.
OpraHu3oBaHHOe MecCTO A1l UCMbITaHWil Nokas3aHo Ha pucyHke D.3.
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HanpasneHne K reHepaTopy 9CP

Monykpyr netm

KoakcranbHoe coeiHeHvie
C Harpy3koii 50 Om

PucyHok D.3 - TMonyKpyr neT/in Ha 3a3eMJ/IeHHO M/10CKOCTU

Ha pucyHke D.3 paguyc netnu coctasnset 14 mm. unameTtp npososiokn 0,7 mm. MeTnsa pacnosioxeHa
Ha paccTtosaHuu 0,1 M oT reHepaTopa OCP.

TUNUYHbIE MHAYUMPOBAHHbLIE HanpsaxeHusa oT ACP «yenosek - meTann» 5 kB, nmewwne speMsa Hapac-
TaHua npumepHo 850 nc, nokasaHbl Ha pucyHke D.4.

MHayumpoBaHHoe is

HanpshkeHwve,
B

0 A
5 \
0

y; “>n

5

-2 -1 0 1 2 3 4 5

Bpewms, HC

PucyHok D.4 - VIHayumpoBaHHble HanpshXeHust B nosiyneTne

Ha pucyHke D.4 netna pagumycom 14 MM pacnonioxeHa Ha pacctosHum 0,1 m ansa 9CP «4yenoBek- metani»
(5 kB, Bpems HapacTaHus okono 850 nc, gyra anuHoli okosio 800 mkm). MonyneTtna HarpyxeHa Ha 50 Om.

D.5 N3mepeHne n3nyyaemblX Nosieii Npu 3/71eKTpocTaTuyeckoMm paspsfe ¢ UCNoNib30BaHUeEM
KOMMep4YecKnx gatTynkos nona n reHepatopos OCP

MprvMep opraHn30BaHHOIO MecTa A8 UCMbITAHUA AN U3MepeHnsa nsnydaembix nonein SCP nokasaH Ha
pucyHke D.5.
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PucyHok D.5 - Mpumep opraHn3oBaHHOro MecTta /151 UCMbITaHWi AN M3MepeHust nsnyyaemblx noneii CP

Ons n3mepenus E- n /-/-noneit foMKHbI NCNONb30BATLCA cneayloLme Nnpubopsbl:

- 3anomMuHalWwmnii LM poBoin ocuunnorpad ¢ guanazoHoM Kak MUHUMYM 2 T,

- KOMM/IEKT KOMMEpPYECKUX AAaTHUKOB AN1A MarHUTHbIX /-/-{Manas netns c akpaHoM Ana oTpaxeHusa £-nons)
1 anekTpuyecknx E-noneii (ManeHbkuin WTbIPpEBON AATYNK);

- KoakcuanbHblii kabenb 50 Om;

- reHepartop 9CP.

OpraHn3oBaHHOe MEeCTO ANA UcnbiTaHuit (M. pucyHok D.5);

- N3mepeHns fo/mKHbI NPOBOAUTLCS B 3KpaHMPOBAHHOW KOMHaTe (B cnyyae, ec/nv okpyxatwuwas cpeja
npounssoauT 6onblINE NOMEXN).

- Fenepatop 3CP pgonxeH 6biTb ycTaHOBMEH Ha 5 kB.

- Tok pa3psaga fonxeH 6blTb M3MEpPeH ncxoaa u3 TpeboBaHuii ctaHgapTa 418 COOTBETCTBUA C Matema-
Tuuyeckoi popmoii kpusoii ICP.

- Lndposoii ocuynnnorpad A0MKEH HAXOAUTHCSA B 3KPAHMPOBAHHOM Koprnyce.

- Jatunkn nona foOnXKHbI 6bITb COEAUHEHBbI C ocuunnorpacom KoakcuanbHbiM kabenem 50 Om u pac-
NOIOXEHbI Ha Kpal aKpaHMPOBAHHOrO Kopnyca, Kak nokasaHo Ha pucyHke D.5.

- KoakcuanbHblii kabenb f0MKeH 6biTb PACMONOXEH TakMM 06pa3oM, YTOObl NPeAoTBPaTUTL BO3MOXHbIE
HaBOAKWN M3/lydaemblx Nosei (Hanpumep, KoakcuasbHblli Kabenb pacnonoXxeH ovyeHb 6M3KO K KOPMYCYy W aKpaH
Kabena npucoefnHeH K kopnycy).

- Ha conpoTtusneHun 50 Om ocuunnorpadga AOMNKHO 6bITb N3MEPEHO NageHne HanpshkeHus. ACP gomxeH
NPOBOANTLCHA KOHTAKTHbIM METOAO0M Ha 60NbLION NOBEPXHOCTY 3KPAHNMPOBAHHOTO Kopnyca.

- TeHepaTop 3CP pfonxeH 6biTb NepemMelleH AN U3MePEeHUs nsnyyaembix nonei 6onee 4em Ha OfHO
paccTofHuM OT AaTyuka.

PacueTtbl EW H nocne namepeHna MHAYLMPOBAHHbIX HANPsHKEHWI B HArpysKky gaTyuka:

- N3mepuTb c nomowblo Ludposoro ocuunnorpada nageHne HanpsxeHus Vv (t) Ha Harpyske 50 Om oT-
HOCUTE/NbHO U3nyyaeMblix Nonei, NnponseBefeHHbIX reHepatopom SCP.

- Paccuutatb Loo) yepes npeobpasoBaHue dypbe ot V (/).

- PaccuuTtaTb navM uamepuTb nepefatoyHyo yHkumio T (W) 4NS MCNOoNb3yeMblX 4aT4UKOB NONS.

- Paccuutatb E (/)- n H (/)-nonsa yepe3 o6patHoe npeo6pasoBaHve ®ypbe oT V (w)/T (n).

HekoTopble pe3ynbTaTbl nokasaHbl Ha pucyHkax D.6 n D.7. icnonb3oBanocb YNCIEHHOE MOAEeNnpoBaHne
ANa NoATBEPXAEHUS U 06paTHOl npoueaypbl pacyeTa /-/-nofsi nocne M3MeEPEHUs NafeHUs HanpskeHus B
netne.
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PucyHok D.6 - CpaBH........... 3MEepPEeHHOro (Cr/IoWHas IMHUS) Y YUCTIEHHO paccYMTaHHOro
Yy (MYHKTUPHaA NMHUS) NafeHNsT HaNpPskeHWsl B NeTne Anst aguctaHumm 45 cu
H(t), AIM

PucyHok D.7 - CpaBHeHne paccunTtaHHOro H-nonst no namepeHHbIM 3HaYeHVAM (CNJIoWHas JIMHKS)
1 H-nons, paccunmTaHHOro YNCMEHHbIM MOAENMPOBaHVEM (MYHKTUPHAA NNHNS) Ha
paccTosiHuu 45 cm

D.6 MpocTaa npoueaypa A8 OUEHKU M3ydaeMblx Nnoseli u HanpshkeHuii, MHAYLUPYeMblX
reHepatopamMu 3/1eKTPOCTaTUYECKNX pa3psanoB

Cnepgytouian npoueaypa MOXeT 6biTb MCMNONb30BaHa A1 OLEHKU MU3/ydaeMblX Nonei reHepatopamm
3CP, 1cnonb3yn n3MepeHHblli Tok OCP:

- Wcnonb3yeTcsa cTaHAapTHbIA UK U3MepeHHbli TOK SCP HakOHEeYHUKa.

- VcnbiThiBAEMasA Lenb cuMTaeTcs 3NeKTPUYECK 3aKOPOYEHHON U B MePBOM NPUBAMKEHUN MOXHO npe-
Hebpeyb NapameTpamMu Kakgon YacTu IMHUK.

- Kak T0/1bKO 6yAyT M3BECTHbI NOJA MOMEX BO BPEMEHHON 061acTH, MHAYLMPYEMOE HanpshXeHne MoXeT
6bITb paccyMTaHoO C MOMOLLIbIO 3KBMBAIEHTHON CXeMbl Ha pucyHke D.8.

- Cocrasnsoweli E-nonsa MoxHoO npeHebpeyb a1 uLenei, KoTopble UMEKT Kak MAUHUMYM OfAHY HWU3KO-
OMHY}0 Harpy3ky (Hanpymep, BbICOKOCKOPOCTHbIE LiM(DPOBbIE YCTPOWCTBA).
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- H-none paccuutbiBaetcsi no cpopmyne: H = 11{2rr), rae r - pacctosiHue Mexzy HakOHeYHWKOM W UCTbI-
TbiBaeMOVi Uenblo. JpyruMy napameTpamu, TakMMU Kak TOK B pefie, TOK CMeLLeHusi, nojoca 3a3eMIeHuns u

ApYyrue, MOXHO NpeHebpeyb.
- CpaBHeHMWe pacCUUTaHHbIX (XYALINIA BapyuaHT) U NOYYEHHbIX peasibHbiX pe3ynbTaToB UCMblTaTe/IbHOM
yCTaHOBKM HE06X0AMMO A5 onpedeneHuns pasnmuunii (Hanpumep, cM. pucyHok D.9 ans AY-nons).

| VS (0

pAS]

PucyHok D.8 - CTpyKTypa OTOGpaKeHUs1 n3/1yHaeMbIix Nosieli 1 3KBUBaSIEHTHOM CXeMbI
vs() =" H "n() 18(0 = Cx/xii"E '(0,

rae A=1x h Mnowaab netnu C = eMKOCTb IMHUU/T

o 10 20 30 40 50
Bpewms, HC

M3nyyaemble H-nona Ha pacctoaAHun =45 cm.
CnowHas NMUHUA - U3MepeHo.

MyHKTUPHAsA NUHKA - paccymTaHo no dopmyne 11(2mr).
| -n3amepeHHbIn Tok CP.

PucyHok D.9 - M3ny4vaemble H-nons

D.7 CCblNOYHbIA AOKYMEHT

S. Caniggia, F. Maradei, Numerical Prediction and Measurement ofESD Radiated Fields byFree-Space
Field Sensors, IEEE Trans, on EMC, Vol.49, August 2007.
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MpunoxeHue E
(cnpaBo4Hoe)

AHanus HeornpeneneHHOCTU usmepeunﬁ

E.1 O6wme nonoxeHus

BocnpoussogumocTtb ucnbiTaHuii no AMC 3aBUCUMT OT MHOTUX ¢hbaKTOpOB MU BO34EMCTBUIM Ha pesyrb-
TaTbl UCTbITaHWA. DTV BO3OECTBMA co3aaloT owmnbku, nopoxaatowme Gonblloe KOIMHMEecTBO MOoMeX, KoTopoe
MOXHO KraccucuumMpoBaTb NO BAUAHUWIO KaK CriyyaiHble unu cuctemarudeckue. CooteeTcTeve GonbLioro
KONMYecTBa KOHKPETHBIX KIaccUdMLMpOBaHHbLIX NMOMeX C 6ONbLUMM KONMYECTBOM MOMEX, OnpefdesieHHbIX B
HacTosiLLeM CTaHaapTe, NOATBEPXKAAETCA Cepuei n3MepeHui (Hanpumep, M3MepeHe BpeMeHU HapacTaHus
ocumnnorpacoM C MOMOLLLK aTTeHI0aTopoB). PesynbTaT Kaxaoro usmepeHus SBMseTCA BCEro nNuwb npubnu-
XEHVEM K 3HAYEHUID U3MEPAEMON BENWYMHLI, U U3MEPEHHAR BENMUUMHA MOXET OTNMYATBLCA OT UCTUHHOIO
3HaYeHUs1 Ha HEKOTOPOE 3Ha4YeHWUe M3-3a HEONPEAENEeHHOCTM U3MepeHuiA. Kputnyeckum anemeHToM B onpe-
AeneHun HeonpeaeneHHOCTU U3MEPEHUI ABNSeTCA HeonpeaeneHHOCTb, CBA3aHHas ¢ KanubpoBKOW MCMbI-
TatensHOro 060py0BaHus.

[ns Toro 4to6bl JOCTMYb BLICOKOM JOCTOBEPHOCTU pe3ynbTaToB kanubpoBkM, Heobxoaumo onpeaenvTb
WCTOYHUKW HeonpeperieHHOCTU, Kacalollelicsl naMepuTenbHoro obopyaoBaHus, U onpeaenvuTb KOHKpeTHO
HeonpeaeneHHOCTb U3MepeHus.

E.2 KaTteropuu HeonpeaesnieHHocTen

MorpellHOCTM M3MepeHuli B OCHOBHOM MMEIOT AiBE COCTaB/sIoLMe: cryyariHaa cocTaBnAwasn (3gech
onpeneneHo Kak Tun A) U cucTeMaTuveckas cocTaensiowan (3gecs onpeaeneHo kak tTun B). Heonpepenex-
HOCTb, 0ByCrnoBrneHHas Criy4ainHoln CocTaBnsioLLel, CBsi3aHa C HenpeackasyembiMn Bo3aencTeuaMmn. Heon-
peAeneHHoCTb, 06ycrnoBneHHas CUCTEeMaTUHECKOW COCTaBnsiolen, B obwem cnyqae csasaHa ¢ obopyno-
BaHMEM, UCMONb3yeMbIM NPy n3MepeHusix. CuctemaTmyeckyto COCTaBmnsIoLLYI0 MHOTAA MOXHO CKOPPEKTUPO-
BaTb WA YMEHbLUWTb, @ CIy4aiHyl0 COCTaBMSAIOWY0 — HeT. B paMkax npvBeaeHHON CUCTeMbl W3MEPEHUN
MOXeT BbITb 60MbLLIOE KONMYECTBO BO3AEUCTBUNA, BITUSAIOLLMX HA M0G0 N3 3TUX KOMNOHEHTOB.

MoxeT 6biTb M TaK, YTO HeonpeAeneHHOCTb, 00YCrNOBNEHHas Cy4YailHOi COCTaBAAIOLWEA, OAHOro MeToaa
UCMbITaHUA MOXET CTaTb HeonpeAeneHHOCTbio, 06YCNOBMNEHHON CMCTEMaTMYECKOH COCTaBrsoLen, Apyroro,
rae NpuMeHATCA pe3ynbTaTbl NepBOro Metoaa. ,U,I'Iﬂ npeaoTepalleHns 3TOW BO3MOXHOMN cUTyaLluu BMecTo
HeonpeaereHHoCTH, 06GyCMnoBEHHOW CUCTEMATUYECKOW COCTaBMAWEN, U HeonpeAesieHHocTH, obycrios-
NeHHON Criy4yaHoOW CoCcTaBnsAoLLenl, BBEAEHbI TUMbl HeonpeAeneHHOCTEN U CrpynnMpoBaHb! B BE KATEropum.

— Tun A: Te, KOTOpbIE OLIEHUBAIOTCA CTAaTUCTMHECKUMU METOAAMU OLIEHKU CTaHAAPTHBIMU OTKNOHEHUsI-
MU ansg cepum ucnbiTaHuiA. OBbIMHO COOTBETCTBYET HOPMarnbHOMY Unu pacnpegeneHuio Maycca.

PacnpepgeneHue CyMmapHasi HeonpeaesieHHOCTb KommeHTapuin
HopmanbHoe unu aycca 1 a — OG6bI4HO UCX0as U3 AaHHbIX, MONYYEHHbIX
U.(y) = |—=D(u; —u) Npv BepudUKaLmu

(n=-1)4=

— Tun B: Te, koTOpble oueHuBaloTCs ApyruMu cnocobamu. OHM O6GbIMHO CBSi3aHbl C TaKUMK BO3AENCT-
BMSIMW, KaK paccornacosaHue, notepu B kabensix, HeNMMHeHOCTb XapakTepuctuk obopyaosanusi. Mpu aHa-
nu3e 3HaueHus1 U pacripegeneHvsi HeonpeaeneHHoCT! Tuna B MoryT GbiTb OLIEHEHbI UCXOASA U3 AaHHbIX Kanut-
POBKM, creuvdukaumm narotosuteneit 06opyaoBaHWUA UM NPOCTO 3HAHUI U ONbITa.

Knaccudpukauus no tunam A n B He o3Hayaet, YTO CYLLECTBYIOT pasnuyusi B MPOUCXOXAEHUN COCTaB-
nAWMX, X pa3gerieHue OCHOBaHO Ha oueHke ux npoucxoxaeHus. O6a Tuna moryT UMeThb pacnpegerneHue
BEPOATHOCTEMN, U COCTaBNAOLLME HeonpeaerieHHOCTU 060MX TMMOB MOryT 6bITh OLIEHeHbI CTaHAapPTHBIMU OTKIO-
HEeHUAIMMU.

E.3 OrpaHuueHusn

CnepyloLiue orpaHU4eHUs! U YCIOBUSI MPUMEHSIIOTCA K aHanuay B HACTOSILLEM NMPUMNOXEHUN.
— BlohkeT HeonpeaeneHHOCTU orpaHU4eH HeonpeaeneHHOCTLI0 B OTHOLLEHUU U3mepuTenbHoro o6opy-
AoBaHus (HeonpepeneHHocTb Tuna B). OgHako aTo He o3HavaeT, yTo nabopaTopusi LOMKHA UrHOPUPOBAaTL
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BNUAHUE HEONPEAENEHHOCTEN TuNa A, HO 3TO AOMKHO ObITb ONpedeneHo OTAeNbHBIMUA UCTIBITATENIbHBIMY
nabopartopusimu Ana AOCTUXEHUS1 Gonee YeTKON KapTUHbI UX HEONPEaEeNIEHHOCTU U3MEPEHWIA.

— Bce Bknagpl B HeONpeAeneHHOCTb CHUTAIOTCA HEKOPPENUMPOBaHHLIMMW.

— [oseputenbHblii ypoBeHb BEPOATHOCTU B 95 % cuuTaeTcsl NpueMrieMbIM.

Mpumevanue — MNpumep GlogkeTa HeonpeaeneHHocTW TuNa B npuBeaeH B Tabnuuax E.1 — E.3.

E.4 Pacuet HeonpeaeneHHocTy Tuna B

CraHgapTHas HeonpeaeneHHOCTb PacCYMTaHa U3 YCTAHORMEHHOMO 3HaYeHUsi C MPUMEHEHUEM AenUTens
OTHOCUTENLHO pacnpeaeneHust BEPOSITHOCTY.
Oenutenu ansa oTaenbHLIX pacnpeaeneHuii BEPOATHOCTH, ONpPEeAENeHHbLIe B HACTOSLLEM CTaHaapTe:

Pacnpepenexue Oenvrens KommeHTapuu

k = 2 pns poOBEepPUTENLHONO YPOBHS BEPOATHOCTU B 95 %.

Hopmanstoe KoachpuumenT oxeara k O6bI4HO onpeaensieTcs U3 CepTUPUKaTOB KanMbpoBKn

O6bI4HO onpeaensieTca U3 AaHHbIX U3rOTOBUTENS
MpsamoyronsHoe J3 pea OGOpYAOBaAHMil
HeonpeaeneHHOCTL paccornacoBaHus.
U-o6pa3sHoe J2 Bknap B HeonpeaesneHHOCTbL B OCHOBHOM J1eXWUT

B 3aABNEeHHbIX Npeaenax

Bo Bcex cny4asx, rae pacnpenerneHne HeonpeaeneHHOCTU HEU3BECTHO, UCNOMNb3yeTCA NPAMOYronbHoe
pacnpeaeneHue no ymon4aHuio.

Pac4etr cymmapHoi craHgapTHOW HeonpeaeneHHOCTU AN KKAOrO UCTIbITAaHUA NpMBOAUT K 06beauHeHnto
OTAenNbHbIX CTaHAAPTHLIX HEONPEeAerneHHOCTeW. 3To BEpHO B TOM Clydae, eCnu BCE 3HAYEHUA B OAWHAKOBbIX
edMHULAX U3MepeHUsi HeKoppenupoBaHbl U 06BLEAUHSIIOTCA CNOXeHNeM B norapudmudeckon Wwkane (06b4HO
B AB). OfHako 3HaveHus1 Ans kanubpoeku DCP Tak xe, kak 1 Ans U3MepeHusi, A0MKHbI AaBaTbCs B NPOLIEHTaX;
pacyeT Npou3BOAUTCS:

3HaueHWe B Ab

10 20 x100.
PesynbTtat aTOro pacyeTa — CyMMapHas cTaHAapTHaa HeonpeaeneHHoCTb U(y),

rae U,(y) =X UA(y).

ui(y) onpepensieTcs kak oTaenbHas cTaHAapTHas HeonpeaeneHHOCTb.

Pacnpepenenue CtbiofeHTa (t-pacnpepenenue) obecneunBaeT koadhUUMEHTEI oxBaTa Ans Heonpe-
OENEeHHOCTU NPU YCIOBUM, YTO BbIXOAHAs NEPEMEHHan y cneayeT HOpManbHOMY pacnpeaeneHuio.

Mpu nepeMHOXeHUM U(y) U KOSMUMEHTa oxBaTa k pacluMpeHHasn HeonpeaeneHHoCTb U, MOXeT aatb
YBENUYEHHbI JOBEpUTENbHBIA YPOBEHb BEPOATHOCTU. KoadduumeHT oxeata nonyHeH n3 CHUKEHUA CTENeHN
cB060Abl, paCCYMTAHHOM U3 OTHOLLEHUSI MeXay HeonpeaeneHHOCTAMU Tunos A n B.

E.5 O6beauHeHne GropkeTa HeonpeaeneHHoOCTH

BlompkeT HeonpeaeneHHoCT — nNepeyeHb BO3MOXHbBIX UCTOYHUKOB MOTPELUHOCTe U3MepeHui C OLeHKOM
Ux pacnpe,qeneHMﬁ BEepOATHOCTU.

Pacuert 6lopxeta HeonpeaeneHHocTH TpebyeT cneayowmx Waros:

a) onpeaenuTb XapaKTepucTUKy 3HaueHus pacnpegeneHus (T. e. 1o, uTto 6biio creHepupoBaHo o6opy-
AoBaHueMm);

b) onpepenuTs BKNaaw B HEONPEAENEHHOCTb U UX 3HAYEHUS;

C) onpeaenuTb pacnpeaeneHue BepoaTHOCTER KaXaoro BKaja B HeoNpeAeneHHOCTb;

d) paccuuTaTb CTaHOApTHYIO HeoNpeAeneHHOCTb U(X;) ANs KAXAOro BKNajga B HEONPeAEneHHOCTb;

€) paccuMTaTb CyMMapHYI0 HEONPeaeneHHOCTb Uy(y), koaduumeHT oxBaTta k u pacLUMPEHHYIO Heornpe-
aeneHHocTb U; = u(y) x k;

f) NpMMEHUTbL paclUMpPEHHYI0 HeornpeaeneHHOCTb;

g) ony6nukoBaThb paciluUpeHHyio HeonpeaeneHHOCTb B IOKYMEHTaXx Mo kayecTBy, kak Heo6xoaumo (naGo-
patopusam He TpebyeTcsi nybnukoBaTh 3TM faHHbIE B MPOTOKOMNaxX UCTIbITaHWIA, Noka aTo He 6yaeT 3aTtpeboBaHo).
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E.6 Bknapgbl B HeonpeaeneHHOCTb 3NeKTPOCTaTU4YecKoro paspsaa

HeonpepeneHHocTn kanubposkn OCP Tak ke, Kak M MCMbiTaHusi Ha yctondimBocTb kK ICP, He moryT
6biTb OnpeaerneHbl TEM e CroCOBOM, YTO U ANsi IMUCCUM U APYTUX UBMEPEHUIA, TaK KaK UCTIbITAHUE Ha YCTOM-
unBoCcTb kK OCP He uMeeT YMCneHHOro pesynbrara, a AaeT NPOCTOM pe3ynbTaT COOTBETCTBUS UMW HECOOT-
BeTCTBYS. BO Bpemsi ucnbitaHusi Ha ycTonumeocTb K QCP nomMexa xapaKkrepusyercsi HeCKONbKUMKU napameT-
pamu oTHocuTenbHo MO. OauH (unun 6onee) Habnoaaemsblin curHan MO npoBepsieTcs unu Habniogaetcs U
CpaBHMBAaeTCs C KPUTEPUAMU KayecTBa (DYHKLIMOHMPOBaHUS, OTKYZla U BO3HUKAET pesyrnbTaT COOTBETCTBUS
WIA HECOOTBETCTBUA.

Mpumeyanue 1 — MNpu kanubposke NO aksuBaneHTHO reHepaTopy JCP.

Mpumeyanue 2 — CrioBa «u3mepuTenbHoe oGopyAoBaHWe» OTHOCMTCS 3[1eCb K 0GOpY/OBaHUIO, MCMONb3yeMOMY

Ans kanubposku.

Knaccuyeckoe namepeHue HeonpeaeneHHOCTU MOXET B NMPUHLIUME NPUMEHSATLCS K MU3MEPEHUI0 CUrHanoB
ot NO. Tak kak npouecc uamepeHusi npu HabnogeHmm cneunduyeH ana UO, HacTosiumi 6a30Bbiit CTaH-
0apT He MOXeT U He OJOoimKeH ObiTb NMPUMEHATLCA O OLeHKM HeonpeaesieHHOCTU cucTeMbl HaGnioaeHus
(HabniopaTenst), OgHAKO 3TO MOXET ObiTb BbINONTHEHO.

HeonpepeneHHOCTM MOryT ObiTb yCTaHOBMEHbI AJfiS 3HAYeHWl napameTpoB nomexu. Takum obpasom,
OHM yCTaHaBfMBAaIOT CTeneHb COOTBETCTBUA onpeaesieHHoro obopyaoBaHusi ¢ Tpe6oBaHUAMU HACTOALLEro
6a3oBoro craHgapTa.

OTn HeonpeaeneHHOCTHU, NOony4YeHHbIe AN OTAENbHOrO U3MEepUTEnbHOrO 060pyaOBaHUA, HE YCTaHaB-
NUBAIOT CTENEHb COOTBETCTBUSI MEXAY CMOAENUPOBAHHLIM 3MEKTPOMArHATHLIM MONEM B COOTBETCTBUU C
6a30BbLIM CTAHAAPTOM Y pearnbHbIM ANEKTPOMarHUTHLIM nonem BHe naboparopun. CnegoeaTtensHO, BOMPOCHI
OTHOCUTENBLHO ONpeAeneHusl 3SHa4YeHU NoMex (HanpyuMep, HaKOHEYHUK reHepaTopa HanpaeneH K NITOCKOCTH
AaTyuka) He OTHOCHATCSH K HeornpeaeneHHOCTSM U3MepuTenbHOro obopyaoBaHus.

Tak kaK BnusiH/e napameTpoB BenMYuHLI noMexu Ha MO 3apaHee HeM3aBeCTHO U BO MHOrUX criyqasx MO
BedeT cebsl Kak HenuHernHas cucTeMa, YMCNEHHOe 3HaYeHue HeonpeaeneHHoOCTU He MoxeT ObiTb onpeae-
neHo ansi Gonblioro konuyecTsa NMoMmex Kak obuiasi HeonpegeneHHocTb. BenuuuHa kaxporo napametpa
nomexu JoMkHa COMpoBOXAAaTbCA crneuuduyHOl HeonpeaeneHHOCTbIO, KoTopasi MoXeT npuBecTu Kk Gonee
4Yem ogHomy GroaKeTy HeonpeaeneHHOCTU 4N UCTIbITaHuUS.

MpumevaHue 3 — B HACTOALLEM NPUIOXKEHUU AeNaeTCs YNop Ha HeoNPeAEeneHHOCTU KanMbpoBKK B KAUECTBE NpUMepa.

Hwxe npuBeaeHs! BkNagbl B HEONPeAeNeHHOCTb, NPUMEHSIEMbIE [INS OLIEHKU BIUSIHUIA U3MEPUTESTLHOIO
o6opynoBaHusi U OpraHU3oBaHHOTO MecTa sl UCNbITAHUIA:

— CYUTbLIBAHUE 3HAYEHUS MUKa;

— cyuTbiBaHue ypoBHs 10 %;

— cuuTbiBaHUe ypoBHS 90 %;

— cyuTbiBaHue BpemeHu 30 v 60 Hc;

— HM3KO4aCTOTHOE NepeAaTouHOe NOJIHOe CONPOTUBNEHUE Zgys;

— cTaTM4eckoe HanpsbkeHue;

— paccornacoBaHue «uenb — ocumrorpad»;

— Lienb «JaT4yuKk — aTTeHoaTop — kabenb»;

— ropusoHTanbHas coctaensioLlas ocuunnorpada;

— BepTUKarnbHasa cocTaBnsiowas ocuunnorpada;

— BOCNPOU3BOAUMOCTL U3MEPUTENBHOM cucTeMbl (Tun A);

— opuyeHTauua reHepatopa DCP (tun A);

— pasmeuleHue reHepatopa ICP (tun A);

— pas3nu4una B OPraHU3OBaHHOM MecTe Ans UcrbiTaHui (Tun A);

— kanmbpoBka aaTt4uka, ocuunnorpacda, aTreHlarTopa.

CnepyeT OTMETUTb, YTO BKIabl B HEONPeAENeHHOCTb, MPUMEHSIEMbIE NPU KanuGpoBKe U NpU UcnbITa-
HUSAX, MOTYT 6bITb pasHbIMW. DTO NPUBOAUT K Pa3nuuuio (He3HaUMTENbLHOMY) GIOKETOB HEONpPEeAeNeHHOCTU
Anst kKanubpoBKK U UCNLITAHUIA.

Takue acnekTbl, kKak OpUEHTaLMsi HaKoHeYHuKa reHepatopa JCP, cuuTaloTcs HeonpeAeneHHOCTAMM
TMNa A 1 Takve HeonpeaeneHHOCTU He paccmaTpuBaloTcA B HacTosileM 6a3oBoM ctaHgapte. UcknioueHue
13 aTtoro npaBuna bbiNo caenaHo Ansl yyeTa BOCNPOU3BOAUMOCTM CUCTEMbI M3MEPEHUA AN USMEPEHUIA U
Ana kanubpoeku.
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E.7 HeonpeneneHHOCTH pe3ynbTaToB KanubpoBku

PekomeHayeTcs onpeaenutb HesaBuUCUMbIe GlOMKeTbl HEONPeaAEeneHHOCTU ANs KaXaoro napaMerpa
KanubpoBkK; aTo I, I3, lso, &- Mpy UcnbiTaHum Ha BosaencTeue SCP BenuumHa nomexu — 310 TOK paspsaa
ot reHeparopa DCP, npumeHeHHoro k MO. MapameTpbl kanubpoBku ANA 3TUX BENWYMH BO3AeACTBUS I, o,
Ieo m L. Kak onucaHo B pasgene E.6, He3aBucuMbIv GlopkeT HeonpeaeneHHOCTU A0MKeH Obitb paccuuTaH
ANA K2XXA0ro U3 aTUX NapaMmeTpoB.

B Tabnuuax E.1 — E.3 npuBeaeHbl Npumepkl paccHuTaHHoro Giogkera HeonpeaeneHHOCTU 3aTUX napa-
MeTpoB. Tabnuubl BKMIOYAIOT BKNaabl B HeonpeaesrieHHoCTb B GlopkeT HeonpeaerieHHOCTH, KoTopble cuuTa-
10TCcs Haubornee 3HaYMMbIMK sl STUX NPUMEPOB, AeTanu (YMCNeHHbIe 3Ha4YeHus, TUN pacnpeaerneHus u T. 4.)
KaXXJ0ro BKMaga B HeonpeaeneHHoOCTb U peaynbTaThl pacdeTa, Heobxoaumble ANns onpeaeneHns Kaxaoro
GlomkeTa HeonpeneneHHOCTK.

Ta6nuua E.1 — NMpumep GlopkeTa HeonpeaeneHHOCTH ANsA kKanuGpoBKK BpeMeHU HapacTaHua ICP

2
Bknap B HeonpepenenHocts | PacnpepeneHve 3"3‘:1?:""(” ”'I%)’ ”'Igg ! KommeHTapuii
HeonpeaeneHHOCTbL NMKOBOroO
CunTbiBaHUE 3HaYEHUN HopmanbHoe 50 25 625 | 3HaueHmsa 6,3 % (Tabnuua E.2)
nuka k=2 OT U3MEPEHHOrO BPEMEHUN Ha-
pacraxus 800 nc
Cuutnisatue Bpomeny, MpamoyronkHoe 20 N'ebI6G/C yacToTa AUCKPEeTU3a-
COOTBETCTBYIOLLEro _ J— 25 14 196
90 % NUKOBOro ToKa Aenurens = V3 L ocumunnorpada
CuuThiBatue BpEMEHH, MpamoyronsHoe 20 'BbIO/C YacToTa AUCKpeTU3a-
COOTBETCTBYIOLLLero =3 25 14 196
10 % NMKOBOTO TOKa Aenutens = 3 UM ocumnrorpada
O6uias ropusoHTanLHas .
cocrasnmouas oounno- | OPNETEHOS | g5 | g | gp4 | O KETMGR0GOWOR naGoparo-
rpada (npumevaHue 1) P p
Llenb «gaT4mnk — HopmansHoe 30 15 295 Ot kanubpoBo4Hol nabopatopun
aTTeHaTop — kabenb» k=2 ocuunnorpadga (npumevaHue 2)
HopmarnbHoe Mony4veHHbIA U3 hopMynbl ANa
BocnpoussoaMMocTb Nenutens = 1 45 45 2025 Tvna A (npumesanme 3)
Cymma| 3591
CyMmapHas cTaHgapTHas
HeonpeaeneHHoCTb Ug KopeHb| 60 nc
41 BpeMeHW HapacTaHust
Pacwupenan Heonpe- HopmanbsHoe 120 nc [oBeputenbHblit ypoBeHb BEpo-
Aenektoctt U ans k=2 (15 %) sTHOGT 95 %
BpeMEHW HapacTaHusi
Mpumeyanne 1 — O6Lan ropusoHTanbHas u3aMepuTensHasi cocTaBnsiiolas ocuunnorpada sknovaer B cebs Heon-
pPeAeneHHOCTU ropuM3OHTaNbHON paspelualolleli cnoco6HocTU ocuunnorpada, paspeluarollei cnoco6HOCTU UHTEp-
nonsAuuK, paspeLuaiolieii cCnocobHOCTU N0 OCHM BPEMEHU, USMEPEHUS YacTOThl, KOPPEKUUM BPEMEHU HapacTaHus W
T.A.
Mpumeuanue 2 — CepTumKaT KanuGpoBKM LIENU YacTO COASPXKUT TONLKO YaCTOTHYIO XapaKTepUCTUKY aTTeHioaTopa.
3nech npeanonaraeTcs, YTo HeonpeaeneHHOCTb M3MepeHUss BpeMeHU HapacTaHus 6bina npefocTaBrneHa kanubpo-
BOYHOM naGoparopuei, crieqoBaTenbHO k = 2.
Mpumeyanne 3 — BocnpoussogumocTs 06biMHO GepeTcs kak MMHUMYM OT 5 nocrniegoBaTenbHbiX U3MepeHuin. JTa
oLieHKka HeonpeaerneHHOCTU o Tuny A 1 chopMyna Ana CTaHAapTHOro OTKNOHeHUs S( g ) Ans MHOXeCTBa NOBTOPAEMbIX
WU3MEpPEHUIA n:
_ 1 » 2
s(@)=, |—— -q),
(q) 1/,7("_1)5(% q)
rae gj— pe3ynbTarT j-ro u3MepeHusi U § — cpegHeapudMeTUHeckoe pesynbTarToB.
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Ta6nuua E.2 - Mpumep GlopkeTa HeonpeaeneHHOCTH ANA KanubpPoOBKM NUKOBOro Toka ACP

2
Bkniag B HeonpeaeneHHocTb| PacnpeneneHue 3"3‘:2'*"8' u',(/{ ) "'%)z ! KommeHTapuit
Obwan BepTUKanbHas
ﬁ::ﬁ:;%’lﬂ;ﬂg?;?;; HOP;:inzb Hoe 3.2 1,6 2,56 | Ot kanubposouHol naboparopun
(npumenaHue 1)
klfpgnglai?pufzaﬁ by HOPZ'TZI’ Hoe 3.6 1,8 3,24 | Ot kanubpoBouHoit NnaGopaTtopun
PaccornacoBaHue: ot U-obpa3sHoe 2 14 2 Ot kanu6posku NM6o cneundm-
uenm K ocuunnorpady | [lenutens =2 ’ Kauum (npumevaHue 2)
HuakouacToTHOe ne,
ATOMHO® MOMHOO 00?1?;0_ HopmMmanbHoe 6 x 10° |3 x 10°|9 x 102 BHyTpeHHss kanubposka (npume-
TVBNeHMe k=2 YyaHue 3)
- MonyueHHbIN U3 hopMynbl OLIEHKU
Bocnpou3BoaMmMocTb Oenutenb = 1 1,5 1,56 2,25 ans Tuna A (npvmeviative 4)
Cymma| 10,05
CyMMmapHas ctaHgapT-
Has HeornpeperneHHoCTbL Kopenb| 3,17
U AN NAKOBOTO TOKA
PacwupeHHas Heonpe- -
naenenHocTs U ans nuko- k=2 6,3% ﬂOB:gTMng:/:bM YPOBEHb BEpO-
SITHOCTU
BOroO TOKa

Mpumeyanune 1 — O6LWan BepTUKaNbHaA COCTABNAOWAA ocuwrsiorpaca BkiioyaeT B ceba HeonpeneneHHOCTU BepTu-
KanbHOW pa3speluatowlei cnocobHocTn ocuunnorpada, HUSKOYACTOTHON HENMWHEWHOCTHU, BbICOKOYACTOTHOW HENMHEeNR-
HOCTKM, caBura paspelusaiowleii cnocobHocty u 1. 4. KanubpoBka fomkHa OxBaTUTL BCIO YaCTOTHYI0 obnacrts, T. €.
f< 2Tuy. OgHako HepaBHOMEPHOCTb He AOMmKHa GbiTb Nydwe, Yem y ounbTpa NepBoro Nopsigka ¢ 4acToTon cpeaa

—-1/2
f=2My T e. A(f)z|1+(f/fc)2| .

MpumevaHune 2 — PaccornacoBaHue BO3HUKaeT U3-3a paktopa BbIXOQHOrO oTpaxeHus Mc Lenu «aaTuuk — aTTeHio-
aTtop — Kabenb» u dakTopa BXogHOro otpaxenus Mo ocumnnorpaga. OHn MoryT 6biTb Nony4eHbl U3 cepTudukaTos
kanMbpoBku Unu u3 cneuundukaumii. Mo npuyrHe BKN2A0B B HEONPEAENEeHHOCTb oWwnGoK BTOporo nopsaka B I” aocra-
TO4YHO creuudpukauumn. CnegyeTr OTMETUTL, YTO B crneuudukaLum AOMKeH OXBaTbiBaTbCA BECb YaCTOTHBLIW AUanasoH u
Ans ocuuniorpacoB 3TM AiaHHbIe YacTo He YKa3biBalOTCH, MO3TOMY TpebylTCs AONOMHUTENbHBLIe U3MEePEeHUs.

dakTop paccornacoBaHus:

I'c % o, ¢ U-06pasHbim pacnpegerneHuem, ¢ koacduLneHToM geneHust V2.

Ota chopMyna HeonpeaeneHHOCTU COrMacoBaHWs npeanonaraeT, YTo YyBCTBUTENLHOCTb aMMnUTyAbl ocuunnorpada
oTkanvbpoBaHa Mo NPUHLIMNY pagvMo4acTOTHOW KanvwbOpoBKW, T. €. NOrPELUHOCTb MO HaMpPSHKEHWH OTHOCUTCH K Criy-
YaliHOMY HanpsiKEHUI0 OT UCTOYHUMKa ¢ conpoTuBrieHneM 50 Om, a He K AeACTBUTENEHOMY HanpsHiKeHUIo Ha BXoAe.
370 gomkHo 6bITh NOATBEPXAEHO B cepTUdUKaTe, MHa4ve [OMKHa UCNonb3oBaThea Apyras dopmyna.

Mpumeuanve 3 — Mpepnonaraertcs, uTo nabopaTtopus UMeeT OTAENLHY WHCTPYKLUMIO NO kanubpoBke C OLIEHKOM
HeorpeaeneHHOCTH, UCXOAs M3 pacLUMPEHHOW HeonpeaerieHHocTu U npy aTol kanuGpoBke.

MpumevaHue 4 — BocnpoussogumocTb 06blMHO GepeTcsi Kak MUHUMYM OT 5 nocrnepoBaTenbHbIX M3MepeHUA. 3Ta
oLieHKa no Tuny A u coopMmyra Ans craHgapTHOro OTKIIOHeHUs s(q ) ANs MHOXEeCTBa NOBTOPAEMbIX U3MEPEHUA Nn:

s(a):\/ 1 _$@,-ar.

n(n-1) =
rae q;— pesynbTar j-fo u3MepeHus U § — cpefHeapudMeTUYeckoe pesynbTaTos.

47



CTBb IEC 61000-4-2-2011

Tabnuua E.3 - NMpumep GropkeTa HeonpeaeneHHOCTU ANA kanuopoBku Toka ACP I, fgo

3HaueHue, ui (y), Ui %2,
0,

Bknan B HeonpeaerneHHoCTb Pacnpenenexue % % % KoMmmeHTapui

HeonpeneneHHOCTb
MUKOBOrO TOKa
(tabnuua E.2)
YyBCTBUTENBHOCTb
CYMTBIBAHWSA TOKa
npu 30 unu 60 He
ANs ©aMepeHust BO
BPEMEHHOM UHTepBa-
ne mexay 10 %

OT 3HaueHus1 MMKOBOIO
0,17 0,098 0,0096 | Toka u 30 nnu 60 He

HeonpeneneHHOCTb U3 HopmanbHoe
Tabnuusl E.2 k=2 6,3 3,15 9,92

CuntbiBanue Bpemenn 30 | psmoyronsHoe

unu 60 He k=3
20 NBLIG/C yacToTa
AUCKpeTM3aLmmn oc-
uunnorpaca
(aBa cuMTbIBaHMSA C
HeonpeeneHHoCTbIo
50 nc kaxgoe)

Cymma 9,93

U KopeHb | 3,15 %

PaclumpeHHasi Heonpepe- HopmanbHoe 6.3 % [loBepuTenbHbI

neHHocTb U anst f v lgo k=2 2 ypoBeHb 95 %

Komutetbl no nsgenuam nnun akkpeautobsaHHbIe opraHbl MOTyT yCTaHaBNUMBaTh [ pyrvMe TPaKTrOBKW.

E.8 MNMpuMeHeHue HeonpegeneHHOCTEW ANSA OLieHKM reHepaTopa 3JeKTpoCTaTU4ecKMx
paspsinoBs

B obwem cny4ae, 4tobbl ybeauTbcsl B COOTBETCTBMM FreHepaTopa cneuvdukaumm, pesynstaTtsl kanb-
POBKU AOIMKHbI 6bITb B Npeaenax yCTaHOBNEHHbIX HOPM HACTOSILEro craHaapra (4onycTmMmoe OTKINOHeHWe
He YMeHbLUaeTCs usmepeHueM HeonpeaeneHHoCTu).

Cnepylowme HeonpeaeneHHOCTU U3MepPeHM peKOMeHAoBaHbl nabopaTopusiM, NPOBOAALMM Kanub-
pOBKy:

Bpems HapacTaHus n3MepuTenbHas HeonpeaeneHHocTs < 15 %.
MukoBbIi TOK /p u3MepuTenbHas HeonpeaeneHHocTb < 7 %.
Tok yepes 30 HC n3aMepuTenbHas HeonpegeneHHocTb < 7 %.

Tok 4epes 60 He — un3MepuTenbHas HeonpeaeneHHoCTb < 7 %.
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MpunoxeHue F
(cnpaBo4yHoe)

Pa3anuuyue B pesynbTaTtax MCNbITaHUA U CTpaTerua pacwuvpeHun

F.1 Paannume B pe3ynbTaTtax UCNbITaHUA

B pesynbTate crnoxHoit npupoabl OCP n TpebyeMbix HOPM OTHOCUTENBLHO MchbiTaTernsHoro o6opyao-
BaHWA MOTYT BO3HWKHYTb HEKOTOpble pas3nuyus B pesynbTaTax MCMbiTaHWii Ha ycToiumeocTb k QCP. Yacro
9TO pasnuyue B UCMbITaTesbHbIX YPOBHSIX, NPU KOTOPbIX CIy4aloTCA OLUMOKMA unu BUuA oLUMBOK, KOTOpbLIe BO3HWU-
katoT B MO BO Bpems UCMbITaHWA. B 3aBUCUMMOCTH OT UCTbITATENBHOIO YPOBHS, NMPY KOTOPOM OHU BO3HUKAIOT,
Takue pesyrnbTaTthl UCMbITAHUIA MOMYT NOBMUATL Ha pelleHune, npoLusio MO venbiTaHe unn He NpoLuwsio.

B crnyyae pasnuuusl pesynbTaTtoB MCMbITaHUIA criedyolme WwarM LOMmkHbl GbiTb NPeaAnpUHATLI AnA onpe-
[AereHns CTOYHWKa Pasnnyun.

— MpoBepuTbL OpraHN3OBaHHOE MECTO ANA UCMbITaHWN; NPOBEPUTL BCE ASTanM, BKOYash pacnonoxe-
Hue Kaxgoro kabens u coctosHne MO (HanpumMep, KpbILLKK, ABEPLbI).

— MpoBepuTb NpoLeaypy UCNbITaHUA, BKIoYas pexum pabotbl MO, pacnonoxeHne u nonoxxeHue BCNo-
moraTenbHOro o6opyfoBaHus, pacnorioXXeHne onepaTropa, COCTOAHWE NPOrpaMMHOro obecrneveHus, npume-
HeHue pa3psgos k MNO.

- Mpoeeputb UI". MpaBurbHO nn oH paboTtaet? Koraa oH Gbin nocnegHui pas kanubposaH? OH pa6o-
TaeT cornacHo crneuudukauun? 3aBuUcAT N pesynbTaTbl UCMLITAHUA OT UCMONML3OBAHWUA Pa3NUYHbIX reHe-
paTtopoB?

Ecnu peaynbTaTthl UCMbITAHWIN 38BUCAT OT MCMONL30BAHWUA PasfnUYHLIX FeHepaTopoB, TOrAa pesynbTaThbl
C Ucnonk3oBaHWeM nboro reHepaTopa, KOTopkI cooTBETCTBYeT TpebGoBaHuaM 6.2, MoryT GbiTb UCNOML30-
BaHbl ANA ONpeAeneHns COOTBETCTBUS HACTOSILLEMY CTaHAAPTY.

F.2 CtpaTterus paclumpeHus

Ecny BO3HMKAIOT pasnuyns B pesynbTaTax UCMbITAHUIA NPU BCEX OAWHAKOBLIX YCNOBUSIX WCTIbITAHWUMA,
BKMtoYas reHepatopbl ACP, MoXeT GbiTb NpUMEHeHa criefyiollasl cTpaTerMs pacluMpeHusl Ansa onpeaeneHus
COOTBETCTBUSI CTaHAAPTy. J1a crparerus OyaeT NPpMMEHsITLCS1 MHOUBUAYANbHO K KKAOW TOYKEe UCMbITAHUA
ANs nonyyYeHWs1 sKcrnepUMeHTabHbIX pasfuYHbIX AaHHbLIX UCTIbITAHUIA.

a) Npu nepsoM 1cnbITaHUM COBepLUAETCA NpeAnucaHHoe KONMYECTBO pa3psiioB B UCTILITATENLHOW TOYKe
B COOTBETCTBUM C 8.3 (Hanpumep, 50 pa3psaoB) Ha HEOBGXOAMMOM ucnbiTaTeNbHOM ypoBHe. Ecnu He Gbino
HegonycTuMbIX adpdpeKTOB NpU NepPBOI NocrnegoBaTenbHOCTU paspsaaos, MO npoxoguT ucnbiTaHue B 3TOM
Touke. Ecnu npovcxogut oauH HegonyctuMbiA addekT B aTOM NocneaoBaTenibHOCTU paspsaaos, NPOBOAATCA
hanbHelluve UCTbITaHWUsA cornacHo nepeuvcneHuto b). Ecnu npoucxoauT Gonee oaHOro HegQoOMycTUMOrO
adbcpekTa B aTONM NOCNeaoBaTenbHOCTU pa3psipos, MO He NpoxoauT UCNbITAHUE B ATON TOYKE.

b) Bo Bpemsi BTOPOrO UCNbITAHUS NPUMEHSIETCSI HOBas NMOCNEAOBATENbHOCTL C YABOEHHBIM YUCIIOM
paspsaoB B 3TOM UCMbITAaTENbHOM TOMKE HA HEOOXOOMMOM UcNbITaTenbHOM ypoBHe. Ecnu He Gbino Heno-
nycTUMbIX 3chheKTOB NpU ITOI nocrieaoBaTenbHOCTA pa3psiaos, VO npoxoguT ucnbitaHue B 3TOW TOYKE U
ucnbiTatensHom yposHe. Ecnu npouvcxogut oauvH Heponyctumbid achdpekT B 3TOW nocnepoBareribHOCTU
paspsiaoB, NPOBOAATCA AalNbHEMLIME UCTIBITAHUSI COMTIAcHO nepedmcnenmto ¢); nHade MO He npoxopwT vucnbi-
TaHue B 3TOl Touke. Ecnu npoucxoout Gornee oaHoro HegonycTumoro addeKTa B 3TOIM nNocneaoBaTensHOCTU
paspsagos, MO He NpOXOAUT UCTbITAHUE B 3TON TOUKE.

c) Bo Bpems TpeTbero ucnbiTaHUs NPUMEHSIETCS HOBasi NMOCNEA0BAaTENbHOCTL C TEM Xe YUCIIOM paspsiaos,
4YTO U B NepeuncrieHum b), B aToi UcnbiTaTeNLHOW TOUKe HA HEOOXOAUMOM UcnbiTaTeNLHOM ypoBHe. Ecnun
He ObiNo HegonycTUMbIX 3dhheKTOB NpM 3TOKU NMocrnegoBaTeNnbHOCTU paspagos, MO npoxoawuT ucnbiTaHue
B 9TOW To4ke. Ecnu npoucxogmr oauH (unu Gonee) HeponycTumbin 3hEKT B 3TOW NOCNEAOBATENLHOCTU
pa3psiaos, MO He NPOXOAWUT UCTIbITAHUE B 3TON TOUKE.
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IEC 60050-311

IEC 61000-6-1

IEC Guide 107

Bubnuorpadus

International electrotechnical vocabulary — Part 311: General terms relating to
electrical measurement

(MexxayHapoaHbiit 3neKTpoTexHu4Yeckuii cnosapb. Yactb 311. Obwme TepmuHbLI B
o6nacTu anNeKTpUYeCcKUX N3MepeHuin)

Electromagnetic compatibility (EMC) — Part 6-1: Generic standards — Immunity for
residential, commercial and light-industrial environments

(OnektpomarHutHas cosmecTumocTs (EMC). Yacts 6-1. O6wue craHgapthl. Mo-
MEXOyCTOWYMBOCTb AJ1A KMIbIX, KOMMEPYECKUX 30H U 30H NMErkorn NPOMbILLNEH-
HOCTK)

Electromagnetic compatibility = Guide to the drafting of electromagnetic compati-
bility publications

(CoBmecTmoOCTb anekTpoMarHuTHas. PykoBoaCcTBO No cocTaBneHuto nybrnukawmia
Mo aNeKTpoMarHUTHOW COBMECTUMOCTH)
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Mpunoxenue O.A
(cnpaBoyHoOE)

CBefieHMA O COOTBETCTBUM rOCyAapCTBEHHbIX CTaHAapTOB
CCLINIOYHOMY MEXAYHapOAHOMY CTaHAApTy

Ta6bnuua O.A.1

OGosHayeHUe 1 HauMeHoBaHUe
MeXyHapoAHOro JOKyMeHTa

IEC 60068-1:1988 WcnbiTaHus Ha
BO3JENCTBUE BHELUHMX (aKTOPOB.
Yactb 1. OBwmne nonoxeHus u py-
KOBOACTBO

CreneHb O6o3HayeHue n HaumeHoBaHue
COOTBETCTBUS rocyapCcTBEHHOro cTaHgapTa
MOD FOCT 28198-89 (MOK 68-1-88) OcHoBHLIe MeTOAbI
UCMbITAaHUA Ha BO3OEWCTBME BHELUHUX (DaKTOpOB.
YacTb 1. O6LUMe NONoxXeHUs1 U PyKOBOACTBO
IDT FOCT 30630.0.0-99 Metogbl ucnbITaHUA Ha CTOM-

KOCTb K BHELWHAM BO3LEWCTBYIOLLMM akTopam
MaLlUvH, NpUBOoPOB U APYrMX TEXHUHECKUX U3OENUn.
Obwume TpeboBaHus
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