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MpegncnoBue

Llenn n npuHuunel cTaHgapTu3auunm B Poccuiickoli ®egepauun yctaHoseHbl ®efepanbHbiM 3aKOHOM OT
27 nekabps 2002 r. Ne 184-d3 «O TEXHUYECKOM PEry/IMPOBaHnn», a npasuna NpUMeHeHNs HaunoHa lbHbIX CTaH-
napToB Poccuiickoii depepaunmn — FOCT P 1.0—2004 «CTtaHgapTusauus B Poccuiickoli ®egepauum. OCHOBHble
TMOJIOXKEHUS»

CeefieHns o cTaHaapTe

1NOAMOTOB/IEH 3A0 «Hayu4Ho-ucnbITaTenbHblli LeHTp «CAMTIC» 1 TEXHNYECKM KOMATETOM MO CTaH-
fapTtusaumn TK 30 «3nekTpoMarHuTHas COBMECTUMOCTb TEXHUYECKNX CPeACTB» Ha OCHOBE COGCTBEHHOrO ayTeH-
TUYHOTO NepeBoja Ha PYCCKUIi A3bIK MeXAYHAPOAHOro CTaHAapTa, yKasaHHOro B NyHKTe 4

2 BHECEH TexHun4yeckum KoMnteToM no ctaHgaptnsaummn TK 30 «9nekTpoMarHuTHass COBMECTUMOCTb TeX-
HUYECKUX CPeacTB»

3YTBEPX/[EH VBBEJEH B IENCTBUE MNpukasom defepasbHOro areHTcTBa No TeXHUUYECKOMY peryni-
poBaHuio 1 MeTposaorum ot 29 Hoabps 2012 r. No 1396-cT

4 HacTosWwwin cTaHfapT SBNseTca MoaNMULMPOBaHHbLIM N0 OTHOLLEHWIO K MeXAYHapoAHOMY CTaHAapTy
M C010605:2008 «TpaHCNOPT fOPOXHbIA. MeToAbl UCMbITAHWUIA A1 3NEKTPUYECKUX MOMEX OT 3fieKkTpocTaTuyec-
kmx paspsagos» (ISO 10605:2008 «Road vehicles — Test methods for electric disturbances from electrostatic
discharge»), BKtoyas TexHmyeckyto nonpasky 1:2010 kK aToMy cTaHAapTy.

Mpwn 3TOM AONONHUTEIbHBIE NONOXEHNS U TPEOOBaHUA, BK/IOYEHHbIE B TEKCT CTaHAapTa 415 yyeta ocobeH-
HoCTell poccuiickoli HaUMOHAIbHON CTaHAapTU3aL MK, BbleNeHbl B TEKCTE CTaHJapTa KypcrBOM.

HavmeHoBaHve HacTosLero ctaHgapTa MU3MeHeHo OTHOCUTE/TbHO HAUMEHOBaHNSA YKa3aHHOro MexayHa-
pofHoro ctaHgapTta ans npusegeHus B cootsetctene ¢ FOCT P 1.5—2004 (nyHkT 3.5)

5 BSAMEH IOCT P 50607—93

NHbopmaumsa 06 n3meHeHnsaxX K HacTosAWweMy CTaHaapTy Ny6mkye TCA B eXerofHo 13faBaeMom UH-
chopmaLoHHOM ykaszaTene «HaumoHabHble CTaH4apThi», & TEKCT N3MEHEHWI M NONPaBOK— B €XXEMECAYHO
n3gasaeMom MHPOPMaLMOHHOM yKa3aTese «HalunoHabHble CTaHaapThi». B cnyyae nepecmoTpa (3aMeHbl)
WA 0T MEHbI HACT OALLEro cTaHAapTa CooTBeTCTBYyOLWee yBefoMeHne byaeT ony6/MKOBaHO B exeMe-
CAYHO U3faBaeMoM MHOPMaLMOHHOM YKasaTene «HaunoHasbHble cTaHgapThi». COOTBETCTBYOLWAsA NH-
chopmMaums. yeefoMIeHNA N TeKCcT bl pa3meLtao T Takke B MHDOPMaLMOHHOR cucTeme 06LLero nosb30Ba-
HMA — Ha ohmumanibHOM caliTe PeflepanbHOro areH TCTBa Mo TEXHNYECKOMY PEryIMpPoBaHNIo U MeTPosIorun
BceTun NHTepHeT

© CraHgapTuHgopm. 2013

HacToswwuii cTaHfapT He MOXET GbITb MOJIHOCTHIO UM YACTUYHO BOCNIPOU3BEAEH, TUPXXMPOBAH M pacnpo-
CTpaHeH B kayecTBe o(hULLManbHOTO 13aaHusa 6e3 paspelleHns ®efepasibHOro areHTCTBa No TeXHUYEecKoMy pery-
JIMPOBAHMIO Y1 METPOIOTUN
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Mpeancnosune kK NCO 10605:2008

MexayHapogaHblii ctTaHgapT MCO 10605:2008 noAroToBAEH TEXHUYECKMM KOMUTETOM TC 22 «[JOPOXHbIA
TpaHcnopT» MexayHapoAHo opraHmnsaumm no ctaHaaptusauum (MCO), nogkoMuteTom SC3 «DNEKTPUYECKOE 1
3M1eKTPOHHOE 060pyi0BaHUE.

CraHgapT M C 010605:2008 (BTOpOE n3faHne) OTMEHSIET 1 3aMeHsieT ctaHgapT MCO 10605:2001.
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BeegeHuve kK MCO 10605:2008

C yBennyYeHneM Yucsa 3/1IEKTPOHHbIX KOMNOHEHTOB B aBTOMOGW/E BCe 60/bLUee 3HaYeHNe NpuaaeTcs a1ek-
TpocTaTUyeckuM paspsgamM, BO3HUKAIOLLMM NPU HAKOMIEHUN pa3psia BO BPEMS NepeMeLLeHrst BHYTPU aBTOMO-
61NA UK NpY BbIXOAE U3 Hero. Bbi NpoBefieH aHasIM3 MeTOA0B UCMbITAHUNA, UMATUPYIOLLMX 3NneKTpocTaTuyec-
KUl paspsif, 0T YeoBeka, 06bIYHO MPUMEHSIIOLLMXCS B PA3/IMUHBIX OTPACAX MPOMBILLIEHHOCTM, U NPY 3TOM 6bI10
YCTAHOB/IEHO, YTO UX MOSIHOCTLI HEfb3s NPUMEHSITb A1 aBTOMOGU/IbHOM NPOMBILLIEHHOCTW. M03TOMY Gbinn
paspaboTaHbl UCMbITaHWS, NpeAgHa3HauYeHHbIe 415 aBTOMOGMWIIbHON NPOMBILLIEHHOCTY.

WcnbiTaHns, MMUTHpYIOLLE BO3AENCTBME 3/1EKTPOCTATUYECKOTO paspsaaa, NoAatoLLEerocs B 3/1EKTPUYECKYHO
cUCTEMY aBTOMOGWIS, GblfIM OCHOBaHbI HA MOAENN paspsaa OT YenioBeka. UyBCTBUTESIbHbIE 3/IEKTPUYECKME YC-
TpoiicTBa MOryT NoABEpPraTbCA HeraTMBHOMY BO3EeCTBUIO 3HEPTUM, CBA3AHHOW C 3N1eKTpoCTaTUHeCcKUMU pasps-
JamMu. HacTosimii MexayHapoAHbIi cTaHAaPT ONMUCLIBAET UCTIbITAHWS, KOTOPbIE MOTYT MPUMEHSATLCS Kak B 3/1eK-
TPOHHbIX MOAYISIX aBTOMOGWEN, Tak U B TPAHCMOPTHBIX CPeACTBax.
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(MCO 10605:2012)

HAUVWOHANbHbBIN CTAHOAPT POCCWUNUCKONM SGEALEPALUMN

COBMECTMMOCTb TEXHUYECKNX CPE/ICTB 3/IEKTPOMarHuTHas
TPAHCMOPT JOPOXHbI

MeToAbl UCMbITAHWI ANA 31EKTPUUYECKUX MOMEX
OT 3/1EKTPOCTATUYECKUX Pa3psiA0B

Electromagnetic compatibility of technical equipment.
Road vehicles.
Test methods for electrical disturbances from electrostatic discharges

fNata BBegeHna — 2013 — 01— 01

1 O6nacTb NpYMEHeEHUs

HacTtosawuii ctaHgapT ycTaHaBinMBaeT METOAbI UCMbITAHUI NPY BO3LeCTBUN 3/1eKTpOoCTaTUYeCcKnX pa3ps-
[10B. HE06XOAMMbIe A/151 OLLEHKN 3NEKTPOHHBIX MoAynel, npegHasHaueHHbIX 418 TPaHCNOPTHbIX cpeAcTB. OH
pacnpocTpaHseTcs Ha BO3AelCTBME 3/1eKTPOCTaTUYECKX Pa3paAoB B CreAyoLWmnx cayyasx:

- 3/1leKTpocTaTnyeckme pas3psagbl Npy coopke;

- 3/1eKTpocTaTNyecKkme paspsabl 0T 06CyXNBAIOLEro NepcoHana;

- aN1eKTpocTaTMyeckme paspsfbl OT NacCaxunpos.

dnekTpocTatuyeckme paspsgbl, Nogasaemble Ha UCNbITYyEMOe TexHnYeckoe cpeacTso (TC), MOryT Okasbl-
BaTb HENocpeCTBEHHOe Bo3elicTBMne Ha TC. SnekTpocTatnyeckne paspsapl, BO3AENCTBYIOLE Ha coceHne
yactn TC. MoryT nogaBaTtbCsa B Kabenm anekTponuTaHna uinam B curHanbHble kabenu TC B aBToMobune nm
HenocpeacTBeHHo Ha TC.

B HacTosilLeM cTaHAapTe ONMUCbIBAOTCA NpoLeaypbl UCMbITAHUIA AN OLEHKN 3/IEKTPOHHbLIX Modynel B
npouecce NPoM3BOACTBA U 3aKOHYEHHBIX TPAHCMOPTHLIX CpeACcTBax.

HacTtoswuin cTaHAapT pacnpocTpaHAeTCa Ha BCe TUMbl TPAHCNOPTHbLIX CPeACTB HE3aBNCHUMO OT CUCTEMBI
ABvratens (gBuraTenb C UCKPOBbLIM 3aXWUraHueM, An3e/bHbli ABUraTe b, 31eKTPUYECKMiA MoTop).

HacTosAwmii ctaHgapT ocHoBaH HaTOCTP 51317.4.2, B HEeM OnucbIBalOTCA 0CO6ble TpeboBaHNS K TpaHC-
MOPTHLIM CPeACTBaM.

HacToswuii cTaHfapT He pacnpocTpaHAeTCst Ha NMPOTEXHUYECKne Moy NN.

2 HopmaTuBHble CCbI/IKU

B HacTosLeM cTaHAapTe NCNo/Ib30BaHbl HOPMATMBHbIE CChIIKM Ha cneaytoLune cTaHaapThl:

FOCT P 50397—2011 (M3K 60050-161:1990) CoBMeCTUMOCTb TEeXHUYECKNX CPeACTB afieKTpomar-
HWTHas. TepmuHbl v onpegenenns (M3OK 60050-161:1990 «MexayHapOoAHbIA 3/1eKT PO T eXHUYECKNI CToBaphb.
nasa 1613neKTpomMarHnTHas COBMECTUMOCTb». MOD)

FOCTP 51317.4.2—2010 (M3K 61000-4-2:2008) CoweCTUMOCTb TEXHUYECKUX CPeACcTB 3/IeKT po-
MarHyTHas. YCTONYMBOCT b K 3N1eKTpocTaTunyecknm paspsagam. TpebosaHus uMeT oAbl ucnblTannii (M3K
61000-4-2:2008 «3neKTpoMarHMTHas coBMecTUMOCTb (AMC). YacTb 4-2. MeToabl UCNblITaHunii n namepe-
HWiA. VicnblTaHns Ha yCTONYNBOCT b K 3/IeK T pocTaTuyeckum paspsagam». MOD)

NMpumeuyaHue — MNpu NONL30BAHUN HACTOSIWMUM CTAHAAPTOM LLe/1I€CO06PA3HO NPOBEPUTL AECTBUE CCbIIOY-
HbIX CTAHAAPTOB B MHIOPMaLMOHHOW cucTemMe 06 Ero NOMb30BaHNS — Ha omumanbHOM caiTe ®efepasbHOro areH-
TCTBA MO TEXHUYECKOMY PEry/IMPOBAHUIO U METPOJIOrMU B CeTU MHTEPHET U MO eXerogHo n3gaBaemMomy nHdopmam-
OHHOMY yKa3aTesnto «HaumoHabHble CTaHAAPTbI», KOTOPbIA 0NY6/IMKOBAH NO COCTOSIHWIO Ha 1 siHBapsl TEKyLLero roga, v
Mo COOTBETCTBYHOLMM €XEMECAUYHO U3AABAEMbIM WH(POPMALNOHHBLIM yKa3aTesnsm, Ony6/IMKOBAHHbIM B TEKYLLEM roay.

M3pgaHne ouynansHoe



FOCT P 50607—2012

ECNv CCbIIOYHBIN CTAHAAPT 3aMeHeH (M3MeHeH), TO MpY NOJIb30BaHUKM HACTOAWMUM CTaHAAPTOM clegyeT PyKOBOACTBO-
BaTbCA 3aMEHSIIOWMUM (M3MEHEHHbIM) CTaHAAaPTOM. ECAM CCbINOYHbIV CTaHAApT OTMeHeH 6e3 3aMeHbl, TO NoSIoKeHNe, B
KOTOPOM faHa CCbI/IKa Ha Hero, NPUMEHSIETCA B 4acTW, He 3aTparuBalroLeil aTy CCbiky.

3 TepMuHbI 1 onpeaeneHns

B HacTofleM cTaHgapTe npumeHeHbl TepMuHbl Mo FTOCT P 50397, [ 1]. [ 2 ]. a Takke cneaylowue
TEPMVHbI C COOTBETCTBYIOLLMMYW ONpeaeieHNsaMN:

3.1 meTog BO3ayLWHOro paspsaaa (air discharge): MeTog ucnbitaHuii, Npu KOTOPOM Pa3psaHbIA HaKoHeY-
HWK UCMbITaTeIbHOTO reHepaTopa NoCcTeNeHHO NPUBGANXKAIOT K UCMbITYEMOMY TeXHUYeCKOMy CpeACTBY; pa3psas,
nogaeTcs yepes anekTpuyeckyo ayry Ha TC.

3.2 meTof KOHTaKTHOro paspsaga (contactdischarge): MeTtog ncnbitaHuii, Ipy KOTOPOM Pa3pPSAAHbIA HaKo-
HEYHMK UCMbITaTe/IbHOro reHepaTopa Bo BpeEMS paspsja HaxoAuTcs B CONPUKOCHOBEHWM ¢ TC 1 paspsas npousso-
ANTCA NpY NOMOLLM Pa3psAAHOro KNoYa BHYTPU MCMbITaTeNbHOro reHeparopa.

3.3 ucneityemoe TexHmnuyeckoe cponcteo (UTC) (device under test): EAMHWYHBIV KOMMOHEHT MK KOM6BU-
HaLMsi KOMNOHEHTOB, NPeAHAa3HaYEHHbIE A715 UCMbITaHWIA.

3.4 npamoii paspsag (direct discharge): nekTpoctaTuyeckuin paspsag HenocpeacTBeHHO Ha TC.

3.5 anekTpocTaTtuyeckunii paspas (electrostatic discharge): ViIMnynbCHbI NepeHOC 31eKTpocTaTNYeCKoro
3apsga Mexay Tenamu ¢ pasHbIMU 3/1eKTPOCTAaTUYECKUMUN NOTEHUManamm, NPONCXOAALLMIA A0 KOHTaKTa Un Bbl3-
BaHHbIA 3/1EKTPOCTATUYECKM NOMEM.

3.6 reHepaTop anekTpocTaTuyeckux paspsagos (ESD generator): YCTpOACTBO, UMUTUPYIOLLEE MOAEb
3/1eKTPOCTaTUYeCKOro pa3psfa oT YesoBeka.

3.7 nnactuHa 3a3emnenus (ground reference plane (GRP)]: Mnockasa npoBogfAwas nnactuHa, notTeHuman
KOTOpPOI1 UCNoMb3yeTcs B kayecTBe 06LLEro 3a3eMA0LLEro NPOBOAHMKA.

MpumMmeyaHune — PekOMeHAYeTCHA, €CNIM BO3MOXHO, YTOObI UCnbiTaTesibHOe HanpsxeHne TC un 3aseMneHue
onepaTtopa TakxXe nogaBasiuCb Ha NjlaCTUHY 3a3eMJ/IeHUSA.

3.8 Bpems yaepxaHus 3apsaga (holding time): NMpomeXxyTok BpeMeHu, B TeYeHne KOTOPOro CHUXEHWE HC-
NbITaTENIbHOTO HANPSHKEHUS, BbI3BAHHOE YTEUKON 10 BO3HUKHOBEHMA pa3psga, coctasnseT 10 %.

3.9ropu3oHTanbHas nnactuHa cesasu [horizontal coupling plane (HCP)]: MeTanimueckuii McT, OpUeHTu-
POBaHHbI FOPU30HTaUTbHO, KOTOPBLIV NoABepraeTcs BO3AENCTBUIO Pa3pagoB 419 MMUTaLMN BO3AENCTBUSA 31eKT-
pocTaTMyeckoro paspsga Ha 06bekTbl, Haxogswumecs psgom ¢ TC.

3.10 mogenb paspsga ot yenoseka (human ESD model): CeTb NacCUBHbIX 31€MEHTOB N HAMPSXXEHUS,
XapakTepu3yioLne 3apsXXeHHOro YesioBeka kak ICTOUYHUK 3NeKTpocTaTMyecknx paspsgoB B YC0BUAX IKCNya-
Tauum aBTomobuns.

3.11 HenpaMoWi anekTpocTaTuueckuin paspsag (indirectdischarge): dnekrpoctatuueckunii paspsag Ha nna-
CTUHY CBA3W, pasMelLeHHyto B6m3n TC.

MpumeuaHune — PaspagHblil TOK CO34aeT NepexofHOe Mose, KOTopoe MoxeT Bo3sgelictBoBatb Ha 1C.
Henpsimoil paspsag MMuUTUpyeT pa3psg OT YesioBeka Ha 06bekTbl, pacnosioxXeHHble B6m3n TC.

3.12 noBepxHocTb (surface): LienbHbIl kopnyc, 3a30p WM OTBEPCTUE.

Mpumep — BbIkAOYaTENN, KOHTaKTHbIE BbIK/IHOYATE/N, TOYKM KOHTaKTa, BEHTUNALNOHHbIE OTBEpP-
CTWUA, 0TBEPCTNA ANHAMUNKOB.

4 YcnoBus npoBefeHns UCNbITaHui

Monb3oBaTenb A0/1KeH YCTaHOBUTb CTENEHN XXECTKOCTU MCMbITAHWI ANAa KOMNOHEHTOB U TPAHCMOPTHbIX
cpeacTs. MNpegnaraemMble CTENEHN XXECTKOCTM NpUBeAEHbI B NpunoxeHun C.

CTaHfapTHble YCN0BYA UCNbITaHWii cnegytoLye:

- TemnepaTypa okpyxatoLieii cpegpl (25 + 10) °C;

- OTHOCUTEIbHAsA BMIaXHOCTb Bo3ayxa 20 % — 60 % (pekomeHayemas Temnepatypa 20 =C n oTHocUTe b-
Hast BnaxHocTb 30 %).

Mpwn gpyrux s3HavyeHmsax Heo6Xxo4MMO cornacoBaHve ¢ Nob30BaTeNAMu, 3TN 3HAYEHNSA AO0/MKHBI ObITh YKa-
3aHbl B MPOTOKO/1E UCTbITAHWIA.

2
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5 MecTo npoBefeHNs 1UCMbITaHWI

LlonyckaeTcs npoBefeHWe UCMbITaHU B 3KPaHWPOBAHHbIX Kamepax Wv B 3KpaHUPOBaHHbLIX kaMepax C
NOrNoLWatoLLIMM NOKPLITUEM, HO 3TO HE 06513aTeSIbHO.

MpumeyaHune — lpn UCNbITaHUAX CO3[AKOTCA NepexofHble MoJisA, KOTopble MOryT B3aVIMO,CLeVICTBOBaTb C
YyBCTBUTE/IbHBIMN 3/1EKTPOHHbLIMWU yCTpOVICTBaMVI AN NpueMHUKamm faxe Ha pacCTOSHUM HeCKOJ/IbKUX MeTpoB. Peko-
MeHAyeTCAa yunTbiBaTbh 3TO Npu BbibOpe MecTa NCNbITaHWIA.

6 VcnbiTaTesnibHble NpUGoOpbLI N 060pyA0BaHME

6.1 VcnbiTaTenbHbIR reHepatop
XapakTepucTUK/ NCNbITaTeNIbHOro reHeparopa npueeeHbl B Tabnuue 1.

Ta6nwuuya! — OCHOBHble NapaMeTpbl UCNbITATENILHOTO reHepaTopa
MapameTtp XapakTepuCcTuKu

BbIxofHOe HanpshXeHue B peXxumMe KOHTaKTHOro pas- OT 2 go 15 kB unu Kak ykasaHo B nporpamme ucrblTa-
paga HUA*1

BbixogHoe HanpsXeHue 8 pexume BO3AYLWHOro pas- OT 2 po 25 kB nnm Kak yka3aHo B nporpammMe ucnbita-
paga HUiA*'

TOYHOCTb BbIXOAHOIO HanpsXeHus £5%

MONAPHOCTL BbIXOAHOIO HaNPsXXEeHUs MonoxutenbHaa Wan oTpuuatenbHas

Bpems HapacTaHWsi Toka KOPOTKOrO 3aMblKaHUA B pe-

XXMMe KOHTaKTHoro paspsga (ot 10 % go 90 %) OT1 0.7 po 1.0 HC
Bpemsa yaepxaHusa 25c
EMKOCTb HakonuTeslbHOro KoHAeHcaTtopa 150;330 nd
Pa3psgHoe conpoTuBneHune 330; 2000 Om

CM. NpuvMepbl B NPUMIOXEHUN A.

NMpumeyaHune — ECnu aiekTponuTaHne NCMbITaTe/IbHOrO reHepaTopa OCYLEeCTB/ISeTCS OT BHELHEro NCTOYHN-
Ka NUTaHWs (MOCTOAHHOTO WA NepeMeHHOro TOKa), WU KOHTPONNPYEeTCs OTAE/IbHbIM YCTPONCTBOM, Ka6ennm KoToporo He
KOMBUHMPYIOTCS (CBSI3bIBAIOTCS B My4YOK) C NMPOBOAOM 3a3eMJ/IeHWsi UCMbITaTe/IbHOTO reHeparopa, Yepes 3t kabenu
MOXeT NPOXoAUTb HenpefHaMepeHHbIi TOK.

WcnbiTaTenbHblli reHepaTop fo/HkeH obecneymBarh 4acToTy NocnefoBaTe NbHbIX UMNYNLCOB He MeHee 10
pa3psaoB B cekyHAy 6e3 yxyaweHns hopMbl paspsAHOro Toka.

Mpu HeOCTaTOYHOW A/IMHE NPOBOAA 3a3EM/IEHNSA UCTILITATE/ILHOTO reHepaTopa 2 M (Hanpumep, Npu 3Hauu-
TeNbHOA BbiCOTe UCMbITYeMbIX TC) fonyckaeTca NCNob30BaTh NPOBOA 3a3eM/1eHUs UCNbITaTeIbHOro reHepaTo-
paAnvHoi Ao 3 M npu o6ecneyeHnm BbINOMHEHUA TpeboBaHWii K hopme reHepmpyembiX MMMYbCOB Pa3psgHOro
TOKa (YyCTaHOB/IEHHbBIX, HANpYMep, N3roTOBUTENEM UK NPU KASIMGPOBKE).

6.2 Pa3pagHble HAKOHEYHUKU

6.2.1 Pa3psAAHbIl HAKOHEUYHUK A5 UCNbITAHWA METOL0M KOHTaKTHOro paspsaga

Pa3psigHblii HAKOHEYHVK AN15 UCNbITaHUSt METOOM KOHTaKTHOrO pa3psia NpeAcTaB/ieH Ha pucyHke 1. Hako-
HEeYHUK 06bIYHO N3rOTaB/IMBAETCA U3 HEPXaBEIOLLel cTann.

1 — ocTpblit KOHei

PucyHok 1 — Pa3psfgHblii HAKOHEYHUK AN UCTbI-
TaHUA MeTOA0M KOHTaKTHOro paspsja
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6.2.2 Pa3pagHblii HAKOHEYHUK 4151 UCMbITAHUS METOAO0M BO3AYLIHOT0 paspsjaa
PaspsigHblii HAKOHEYHVK A5 UCMbITAHKS METOAOM BO3AYLUHOTO pa3psija npeCcTaB/ieH Ha PUCYHKe 2.

| — wucnbiTaTeNbHbI# reHepaTop

NMpumeyaHune — [1na BO3QYWHOro paspsaja c UCMbITaTe/lbHbIM HanpsXxeHue cBblwe 15 kB TpebyeTca 60MbLuni
paspsafHblli HAKOHEeYHUK (Hanpumep, oT 20 o 30 mMm), 4TO6bl n36exaTb NpeaBapuUTesIbHOTO BO3AeliCTBUA 3apsaaoM.

PrcyHOK 2 — PaspsaaHblii HAKOHEYHUK 415 UCMbITAHUS METOAO0M BO3AYLIHOro paspsija

6.3 XapaxkTepucTuku paspagHoro Toka
6.3.1 XapaKkTepucTuku paspsafHOro Toka A1 UCMblTaHUA METOLOM KOHTaKTHOro paspsja
TOKV KOHT@KTHOTO paspsAa OLEeHMBAalTCA B COOTBETCTBUM C NpuioxeHnem A. MapameTpbl pOpMbl TOKa

KOHTaKTHOrO paspsifa AN1a KaxXAoi paspsaaHoi Lenm f4oMKHbI HAX0AUTLCS B Auanas3oHe B COOTBETCTBUN C Tab/u-
Lewn 2.

Ta6nunya 2 — XapakTepucTVKN pa3psifHOro TOKa A/ UCTbITAHUS METOLOM KOHTaKTHOro paspsiga

TunnyHble MukoBbI TOK/ fonyctumoe Tok npu I,/Han- Aonyctumoe Tok npu /;/Han fonyctumoe
3Ha4yeHusa HanpsaxeHue OTK/IOHEeHwne. paxeHue 3apaja. OTK/IOHEeHue. psxeHune 3apaga. OTK/IOHEeHue.
CMKOCTH/ 3apsga. % A/kB % A/kB %
conpoTuBaieHns N/kB
150 n®/330 Om 3.75 + 10 2 +30 1 + 30
(npu (| = 30 HC) (Npu <2 = 60 Hc)
330 n®/330 Om 3.75 * 10 2 + 30 1 + 30
(npu/, = 65 Hc) (npn /2 = 130 Hc)
150 n®/2000 Om 3.75 + 30 0,275 +30 0.15 + 50
0 (npu f, = 180 Hc) (npn /2 = 360 HC)
330 n®/2000 Om 3.75 + 30 0.275 + 30 0.15 +50
0 (npu /, = 400 Hc) (npn /2 = 800 Hc)

MpumeyvaHns

1 3HayeHne NUKOBOro TOKa, MOSIyYEHHOE OT U3MepPUTE/IbHOW cucTemMbl 6e3 Kakoi-nn6o MHTEPMNONALUN JaHHbIX.

2 [laTunk, Ucnonb3yloWmiics B U3MepuTeIbHO cucTemMe, COOTBETCTBYeT Tpe6oBaHusaM pasgenoB A. 1. A.2. Mpu-
Mep npvBeAeH B NpUoxeHun B.

3 Bpems namepenus (30; 60; 130; 180; 360; 400; 800 HC) nonyyaloT M3 MOCTOSAHHOM BPeMeHW CONpOTUBEHNE
— eMKOCTb RC MUHYyC 40 % (Tok <,) u nnoc 20 % (TOK ) AN onpegeneHns AByX 3Ha4YeHU Ha nagatouiem ppoHTe
nMnysibca Toka B cootBeTcTBUM c FOCT P 51317.4.2.

Mprmepbl BbIYNCNEHHOW hOPMbI KOHTAKTHOrO pa3psifa B COOTBETCTBUM C XapakTepucTukamu Tadbnuubl 2
npueeeHbl Ha pycyHKax 3 a) u 3 b).
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X - Bpems Hc; ¥ - Tor./1; 1 — 330 n®/330 Om; 2 — 150 r*®/330 Obl

a) Ana 150/330 nd. 330 Om. 5 kB.

X - BpemMs Hc; Y - TO*. A; I - 330 n®/2000 Om. 2 - 150 n®/2000 Om
b) ins 150/330 nd. 2000 OM. 5 kB.

PucyHoK 3 — TMpumepbl BbIUMCIEHHON (DOPMbI KOHTAKTHOIO
paspsga ucnbiTaTe/IbHOro reHeparopa

6.3.2 XapakTepucTukn paspsafgHOro Toka AN UCNbITAHUA METOA0M BO3AYLWHOMo paspsaga
Bepudikaums ncnbitatenibHOro reHepaTtopa TpebyeTcs To/bKO /19 MeTOAA KOHTAKTHOTrO paspsaja.

MpuMedyaHue — VHpopMaunsi o BO3MOXHbIX NpoueAypax Bepudurkaumm ncnbiTaTeslbHOrO reHepartopa
BO3/JyLUHOrO paspsija npusejeHa B NpunoxeHun E.

6.4 TlnacTuUHbI CBA3N 1 3a3eMJIEHUSA

Fopr3oHTanbHaa nnacTMHa CBA3W U NAacThHa 3a3eMJ1eHNs, KOTopble NoMeLLalnTcsa No4 HenpoBoAALMM
CTOJ/IOM, AOJDKHbI 6bITb BbINOIHEHbI N3 METaNIMYECKNX ICTOB (Hanpumep, 13 Meau, NaTtyHu Uan asiloMUHKS) 1
MMeTb TOJIWNHY He MeHee 0,25 mm.

MpumeyaHnune — Ecam ncnonbsyerca antoMUHUA, HEO6GXOANMO NPUHATE MePbI, YTOObI OKUC/IEHE He NPensaT-
CTBOBaJ10 XOpoLwemMy COeaANHEHUKD C 3a3eMJIeHnEM.
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FopusoHTanbHas nnacTuHa CBA3M A0/KHA BbICTYNaTh 3a KOHTYp ucnbityemoro TC (koHTYp TC BkoYaeT B
cebs kabenu, nogcoeguHaemble kK TC) ¢ Kaxoi CTOPOHbI He MeHee yeM Ha 0.1 M. Pasmep ropu3oHTanbHo
NAacTUHbl CBA3WN A0/KeH 6biTb He MeHee 1.6 x 0,8 M. Fopu30oHTaNbHasA NaacTMHa CBA3M [o/HKHA pacnonararb-
cs Ha BbicoTe 0,7—1 M Haj nnacTuHol 3a3eMneHunsi. Paamep nnacTvHbl 3a3eMIeHNS Ha NONY fO/KEH ObITh He
MeHblLLEe pa3Mepa ropusoHTaNbHOWM NAaCTUHbI CBA3N.

6.5 l3ongaumMoHHaa nogcraska

M3019LMOHHbIe NOACTaBKM (€C/TN NPUMEHSAIOTCSA) A0/KHbBI ObITh BbINOMHEHb! U3 YACTOTO MErMrpoOCKONMYHOr0
maTepuana. OTHoCMTeNbHas AnanekTpuyeckas NPoOHMLAeMOCTb A0/DKHA 6bITb OT 1 40 5 (Hanpumep, nonnaTu-
neH). MoacTaBky fOMKHBI UMETb BbICOTY (50 + 5) MM 1 BbICTynaTb 3a KOHTYp paboyero mecra An1a UCNbITaHuii He
MeHee YeM Ha 20 MM C Kax/0i CTOPOHbI.

6.6 M13onsauMoHHasa nnactuHa

W3onaumorHasa nnactuHa (ecim NPUMeEHSETCs) J0/DKHA ObiThb BbIMOIHEHA U3 YACTOTO HETMrPOCKOMUYHOTO
matepuana. OTHocuTebHasA AManekTpuyeckas NpoHNLaeMocTb; 4O/MKHA ObiTb 0T 1405 (Hanpumep, NoAnaTH-
neH). MnacTnHa Ao/MKHA UMeTb TOMLWMHY 2—3 MM 1 BbICTYNaTb 3a KOHTYp paboyero mecTa A1 UCNbITaHWi He
MeHee yem Ha 20 MM C Kax[0i CTOPOHbI. Heo6Xxo4MMO UMeTb B BUAY, YTO M30NSLMOHHASA NAacTMHa A0/KHA
npensATCcTBOBATL AN3NIEKTPMYeckoMy npoboto 1o 25 kB.

7 Pexxnmbl pa3panos

7.1 O6wue nonoxeHns

Pa3spsgbl nogatoT B ABYX pexumMax: KOHTaKTHOM 1 BO3AYLHOM. CBefieHNsa 0 BO3[YLIHbIX Y KOHTaKTHbIX
paspsagax npusefeHbl B npuioxexHun D.

7.2 PeXumMm KOHTaKTHOro paspsaga

Mpun KOHTaKTHOM paspsfe paspaAHbIi HAKOHEYHWK UCTIbITATETILHOTO reHepaTopa NprknaasisaoT K TC Ao
aKTMBM3aLMM paspsaaHOro KoYa 41a nogayv paspsaga.

7.3 Pexxum BO34yLWHOro paspsga

Mpu BO3AYLIHOM pas3psae paspsagHblil 31EeKTPOA 3apsaXaloT UCMbITaTe/IbHbIM HAaNpPshXXeHWeM 1 3atem nepe-
MeLLarT € 3aaHHO CKOPOCTbIO MO HanpasaeHuto Kk TC. BO3AeNCTBYS pa3psaoM Yepes Ayry, BO3HMKAIOLLYI0 Npu
NPUBNNKEHNN HAKOHEYHKKA [,O0CTATOYHO 6/1M3K0 K TC. 4TOObI NPOGUTL AUSNEKTPUYECKUIA MaTepran Mexay Hako-
HEYHWKOM W UCMbITATENbHON TOUKOIA.

CKOpOCTb CONMKEHNSA pa3paAHOro afekTposa ABNSETCA KpUTUYHBIM (DaKTOPOM BPeMEHW HapacTaHusa u
amnanTyAbl paspsgHoro Toka Bo Bpems BO3AyLIHOro paspsaga. CKopocTb ConmxeHnsa fosmkHa 6biTe oT 0.1 fo
0,5 m/c gnsa nto60ro ncnbiTaHns. MockosibKy CKOPOCTb NPUBAMKEHNSA 06bIYHO HE U3MEPSIIOT, HA MPaKTUKE WCMbI-
TaTeNbHbI reHepaTop Ao/MKEH NpMeaMKaTbes K TC kak MOXHO BbiCTpee 0 TEX Mop. Noka He BO3HUKHET pa3psas
NN pa3psaaHbIA HAKOHEYHMK HE KOCHETCA paspsaAHON TOUKKM, He Bbi3biBas paspyLluenns TC unu reHepatopa.

8 MeToa mMcnbITaHNA KOMNOHEHTOB Ha YCTOMUYMBOCTb
(ncnblTaHMe Nof, Hanps>KeHNeM)

8.1 O6uwure nonoxeHns

WcnbiTaHus npu Bo3aeiictsmm Ha TC NpsAMbIMU 1 HENPSIMbIMK pa3psAaMu 3aK/14aloTcs B CneayoLlem:

- npsiMble pa3pagb! (KOHTaKTHbIE WV BO3AYLLUHbIE) BO3A,EACTBYIOT HEMocpeAcTBeHHO Ha TC u yaaneHHble
4yacTu, K KOTOpPbIM €CTb AOCTYMN Y NOfIb30BaTe el TPAHCMNOPTHbLIX CPeACTB, HAaNpUMEp, BbIK/OYaTe N U KHOMKK
(cm. 8.3);

- Henpsimble paspsifpbl (KOHTaKTHbIe paspaabl) MMUTUPYIOT pa3psabl, KOTOPbIE BO3HUKAKOT Ha APYTMX NPOBO-
AsnX 06 beKTax B HenocpeacTBeHHOW 61130cTh 0T TC, OHW BO3AECTBYHOT Yepe3 MPOMEXYTOUHYH MeTasiiu-
YeCKyl NMOBEPXHOCTb, HaMpuUMep, FOPU30HTasIbHYH NacTUHY cBA3mn (cM. 8.4).

NMpumeyaHune — B npunoxeHnn F npuBegeHbl AOMOSTHUTE IbHbIE UCTIbITAHMSA C Nogadeil HenmpsiMOro paspsga.
Ansa ncnbiTaHni AJIEKTPOHHbIX Mo,qyne|7| ncnbiTatenbHbliA reHeparop AoJ/1XeH MMeTb KOHAEeHCaTop eMKOoC-

Tbto 330 unn 150 n®. B 3aBUCMMOCTU OT pasmelleHuss TC Ha aBTomobune (cm. 10.1) n pe3ncTop CONpoTUBIEHNEM
330 OM. Ecnin mecTononoxeHne TC He ycTaHOB/IEHO, UCNOML3YIOT KOHAeHcaTop 330 nd.

6
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MpoBoAsLLve NOBEPXHOCTW NCNbITLIBAIOT B PEXMME KOHTAKTHbIX pa3paaos. 115 KOHTakTHOro paspsga uc-
NONb3YIT KOHTaKTHbIV Pa3psAaHbI HAKOHEYHVK (CM. PUCYHOK 1). BO3AyLUHbIA pa3psag MOXeT Takke nogasaTbCcs
Ha NpoBOAsALLME NOBEPXHOCTU, EC/IN 3TO TpebyeTca No NporpamMmMe UCMbITaHWA.

HenpoBogsLive NOBepXHOCTU WUCMbITLIBAKOT B pexrMe BO34yLWHOro paspaga. [1s Bo3gyLHoro paspsaga
MCNO/b3YyI0T BO3AYLWHBIA pa3paaHbIii HAKOHEUHWK, (CM. PUCYHOK 2).

Mepepn nogayein paspsagos Ha TC HeobxoaMMO y6eauTbesi B TOM. YTO Npouesypa Bepudmkauum ucnoita-
TeNIbHOro reHepaTopa, ycTaHOB/EHHAsA B NpunoxeHun A. 6bina npoBeeHa B Nepunos BpeMeHu, onpeaeneHHbli
nabopaTopvieil nnm 3aKkazymkom.

8.2 MnaH ncnbiTaHui

[0 Havana npoBeAeHNA UcnbITaHW paspabaTtbiBaeTcs NaH UCMbITaHWiA, KOTOPbIA BKIOYaET B ce61.

- noapo6bHoe onncaHve paboyero Mecta A9 UCNbITaHWIA:

- TOYKM MoJaum 3N1eKTpoCcTaTMYeCcKoro paspsaaa;

- pexum paboTbl 3/1EKTPOHHOIO MOAYNS;

- cneyymanbHble MHCTPYKLMW UK OTKIOHEHNS OT CTaH4apTHOrO UCMbITaHNS.

8.3 Mpoueaypa vcnbiTaHWii C NPAMbBIMU 31€KTPOCTaTUYECKUMUN paspsgamm

8.3.1 O6ume nonoxeHns

Pa3psaabl nogaloT Ha BCe yCTaHOB/EHHbIe TOUKM 060pyA0BaHNA, paboTaloLero B HOPMasibHbIX peXxumax.
MonapHocTb pa3psaga BANSET Ha peakuuio o6opyaoBaHus. Bo Bpems ncnbiTaHnii NCNonb3yoT 06e NonsipHoCTH,
4yTOObI ONpeAennTb UX BAsaHue Ha TC.

NMpumeyaHune — [lONONHUTENBHbIE NCMNbITAHUA METOAOM MPAMOro paspsija, yuntbiBalolme nosie CBA3U, CM.
npunoxexHune F.

8.3.2 Pabouyee MecTo ANA UCNbITAHWIA

Pa3meLatoT ncnbityemoe TC Ha rOpu3oHTasIbHOW NacTVHe CBA3M (CM. PUCYHOK 4). Pa3melLLatoT a/1eKTpoH-
Hble MOy N, NpefHa3HauYeHHble 419 MOHTaXa Ha Laccu, Ha ropU3oHTasIbHON NNACTUHE CBA3W Y COEUHAIT UX
HanpsiMyo ¢ ropU30HTasIbHON NACTUHOW. CMbITbIBAIOT 3/1EKTPOHHBIE MOLYNW, KOTOPbIE BYAYT N30/IMPOBaHbI OT
3eM/IM B HOPMa/IbHO YCTAHOBKE C NMOMOLLbIO M30/1STOpa MeXAy 3/1eKTPOHHbIM MOAYNEM U TOPU3OHTA/IbHON
NAAaCTUHON, UCNOMb3YS N30NSALMOHHYIO NNACTUHY (CM. 6.6).

B Lenax ucnbitaHuii TC coegnHs0OT co BceMu nepuddepuiiHbiMm ycTpoiicTBamu, HE06X0AUMbIMY AN hyH-
KUMOHA/IbHbIX UCMbITaHUIA. [lnHa NPoBOAOB A0/HKHA 6bITb 0T 1.540 2.5 M.

Ecnu HeT nepudepunitHoro o6opyoBaHus 419 aBTOMOOWSA, UCNO/Mb3YIOT 3aMeHsoLLe nepudepuiiHble
YCTPOICTBa, a TOUK/ Nofaun 3af1eKTpocTaTuiyecknx paspaaos ykasbiBatoT B NporpamMmmMe UCTbITaHuiA.

Bce KOMMOHEHTLI Ha UCMbITaTEIbHOM CTOJ1E [O/TKHbI HAXOAUTLCA HA PAcCTOAHMMN He MeHee 0.2 M Apyr oT
apyra. Nposoja A0/MKHbI ObITb YI0XEHbI NapasifiesibHo KpasiM ropu30oHTasIbHON MAACTVHbLI CBA3M 1 CaMOWA nnoc-
KocTu. Kak 1 ocTanbHble KOMMNOHEHTbI, OHU AO/HKHbI HAXOAUTLCA Ha paccTosHuK 0.1 M OT KpaeB ropu3oHTasIbHOW
nnacTuHbl cBsi3u. MpoBoAa yknaabliBaT B CBA3KY B U30/ALMOHHOW NoACTaBKe B COOTBETCTBUM € 6.5. Tun npo-
BOJKM onpefenseTcs peanbHblM NMPYMeHeHeM CUCTEMbI U TPEGOBaHNAMM.

Batapest nuTaHnsa fo/HKHA pasmeLLaTbCsa Ha UCNbITaTe/IbHOM CTONe, OTPULATENbHbIN TepMUHan 6atapen
COeAMHAT HENOCPEACTBEHHO C FOPU30HTa/IbHOM NNACTUHON CBA3W. Heo6X04MMO yunTbiBaTb ONACHOCTL B3pbiBa
6aTapeun 1 NPUHATL COOTBETCTBYIOLLIME Mepbl 3aLLMUThI.

Mpu npamMom paspsge NPOBOJ 3a3eM/IEHNA UCTbITATEIbHOTO reHepaTopa CoeAVHAT C FOPU30HTasIbHO
N1IaCTUHO CBA3M, Kak Noka3aHo Ha pUCyHke 4.

WcnbiTaTenbHbI CTeHA, (MCnblTaTeNibHast MOBEPXHOCTb) AO/MKEH HaxXOAUTLCS Ha PacCTOSHUM He MeHee
0,1 M OT Apyrvux NPOBOASLLMX 3/IEMEHTOB, HANpMMep, NOBEPXHOCTE 3KPAHNPOBAHHOW KaMepbl.

Lns BepudmkauMm 1N UCMbITAHWIA MCNOMb3YIOT OAWMH W TOT XEe NPOBOJ 3a3eM/IEHUSI UCMbITaTeIbHOro
reHepatopa, COefMHEeHHbIi C TOPU30oHTasIbHOM NNacTUHON cBa3u. Mpu nogaye paspsga NpoBof 3asemie-
HWS UCNbITaTeNIbHOTO reHepaTopa A0/HKEeH HaxoANTbCS Ha paccTosiHum 0,2 M oT TC 1 Bcex kabenei, coenHeH-
HbIX C TC (4TOObI yMEHbLUNTL MOMEXM OT 3TOr0 kabesns, KoTopble MOTyT NOB/NATL Ha pe3ybTaTbl UCMbITAHUS).
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1 1 b 112 B 9 11 10 6

1 — TC; 2 — wucnbiTarenbublii reHepatop. 3 — OCHOBHOW 610K UCNbITATENbHOW reHepaTopa; 4 — HENPOBOASAWMIA cTON.

5 — ropusoHTanbHaa NnacTuHa CBA3M; 6 — Touyka 3a3eMNeHus 7 — COe/iMHeHWe C 3eMNeil; B — yaaseHHble A4Ns gocTyna yactu TC.

3 - nepudepuiiHble ycTpoiictBa: 10 — 6atapesi: 11 — n3onsiynoHHas nnactuHa (ecnu tTpebyetcs). 12 — N30NALNOHHbIE NOACTaBKN.

13 - pes3uctopbl 470 KOM; 14 — nnacTuHa 3asemneHus (gononHutenbHas). fS — coeanHeHWe rOpPU3OHTaANbLHOW NNacTUHa CBA3MW C
semneii

PucyHok 4 — Mpumep paboyero mecta gNnA ucnbitaHMa TC Ha YCTONYMBOCTL K BO3AENCTBUIO NPSAMbIM 3/1eKTpocTaTuyec-
KUM paspsiiom

8.3.3 CoeanHeHNA 31€eKTPOAOB A1 MeToAa NPAMOro paspsga

8.3.3.1 Pexum KOHTaKTHOro paspsaga

B pexuMe KOHTaKTHOro paspsga paspsgHblli HAKOHEYHUK anekTposa (CM. PUCYHOK 1) fomKeH kacatbes
npoBoasLeli Touku Ha TC 40 akTUBU3aLum pa3psgHOoro Kiwya.

Tawm. rge okpalleHHble MOBEePXHOCTU NOKPbIBAKOT NPOBOASALLYIO NOBEPXHOCTb, NPUMEHSETCA crieayoLwas
npoueaypa. Ecnv nsrotoeutenem 060pyfoBaH/sa NOKPbITHE He 3asiBIEHO Kak 130/MpytoLiee, TO HanpaBastoLwuia
HaKOHeYHVK reHepaTopa NPoHUKaeT Yepes NoKpPbIT e, YTOObI CO3A4aTh KOHTAKT C NPOBOAALLEV NOBEPXHOCTbIO.

8.3.3.2 Pexkum BO3AyLLHOrO paspsaga

B pexvme BO34YLUHOTO paspsga pa3psgHblii HAKOHEUYHVK 3/1eKTpoaa (CM. pUCYHOK 2) AO/DKEH ObITb Npu-
6nkeH Kk TC Kak MOXHO GbiCTpee nocse akTMBmn3auuy paspsagHoro kida (cm. 7.3).

Tam. rge okpalleHHble MOBEepPXHOCTU 3aKpblBatOT NPOBOAALLYIO UAWU ANSNEKTPUYECKYIO NOBEPXHOCTD,
npuMeHsaeTca creaylolas npoueaypa. ECnm nokpbiTve 3adBEHO Kak U30/MpYloLLee NoKpbITUe 415 AN3NEeKTPU-
YeCKMX NOBEPXHOCTEN, TO NOBEPXHOCTb UCMbITLIBAETCS Kak M301MpYyHoLLas C NOMOLLbI METOA4Aa BO3AYLLIHOTO pas-
psga.

8.3.4 OpueHTaumna ucnbliTaTeIbHOro reHeparopa

Mpu npsmom paspsge paspsgHblil HAKOHEYHMK UCNbITATENbHOTO reHepaTopa, eC/in BO3MOXHO, AiepXart nep-
NeHANKYAPHO K NOBepXHOCTN TC, ecnim HEBO3MOXHO, pekoMeHAyeTcs cob1t04aTh Yron He MeHee 45° K noBepx-
Hoctn TC.

8.3.5 Uncno paspsanos v Bpems mexay paspagamu

Kaxaasa Touka npsamoro paspsifa f0/hkHa NofBepraTbCA He MeHee Tpem BO34elCTBUSAM pa3psgoB Ans
KaXXA0ro 3afjlaHHOro YpOBHSA UCNbITATEIbHOMO HaMPSKEHNSA U KaXA0M NonsapHocTu (cM. npunoxeHue C). Bpems
Mexay nocsieioBaTesibHbIMY €AMHUYHBIMUW pa3psAaMu O/MKHO ObiTb 4OCTATOUHbLIM, YTOObI UCHE3K pa3psibl,
co34aHHble BO BPEMS MCMbITaHUIA, HO HEe MeHee 1 c. YTO N03BO/IMT yOpaTh 3apsfpbl 4,0 NPOSBIEHNS HOBbIX pa3ps-
[0B. NPUMEHSIIOT METO/bI, ONUCAHHBIE HUXE.

MOXHO NpefoTBPaTUTL BO3HUKHOBEHME pa3psafoB NyTemM 6bICTPOro coeAnHeHns kabensa ¢ pe3ucTopomM
(21 MOWm) B cnepytoLleil nocnefoBaTeIbHOCTY;

8
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1) mexzay mecTom paspsiga v 3emnei;

2) mexgay Toukoii 3azemnenusa TC n 3emnei.

Ecnun n3BecTHO, 4TO HaslMumne kabens ¢ pesncTopammn He OkasbiBaeT BANAHUS Ha pe3ybTaTbl UCMbITaHWI,
MOXHO OCTaBWTb €ro NoAKAYEHHbIM K TC.

Ecnu BpemeHHble HTepBasibl Mexay 4BYMA nocnefoBaTe/lbHbIMU paspsgamv o4eHb 60nbLve, co3aaH-
HbIli 3apsAg ucyesaeT 6narofaps eCTeCTBEHHO Npupoe paspssa.

Lna yckopeHns ecTeCcTBEHHOIO NCYE3HOBEHMS 3apsa Ha McnbiTyemoM TC MOryT NpUMEeHATbLCS MOoHW3a-
TOpbl BO3AyXa. Bo BpeMsa npuMeHeHrs BO34yLLIHOro pa3psaaa MoHU3aTop A0/HKEH ObITb OTK/IOYEH.

8.3.6 McnblTaTenbHOe HanpshxeHue

YPOBHU MCMbITATENIbHOIO HAMPSHXeHUs (B COOTBETCTBUM C nNpunoxeHrem C) yBennumBaroT, UCMO/b3YS He
MeHee AByX 3HaYeHWl, 4,0 LOCTUXEHNA MAKCUMasTbHOTO YPOBHSI.

NMpuvumMeuaHune — HekoTopble YCTPOCTBA MOTYT 6bITb YYBCTBUTENIbHLIMW K OMNPEAENIeHHbIM 3HAYEHUAM
MCMbITATE/IbHOTO  HAMPSXEHUsl, HO He 0653aTe/IbHO K APYTUM 3HAUEHUSAM HanpsHKeHUs.

8.4 Mpoueaypa UcnbiTaHWii C HENPAMbBIMY 3/IEKTPOCTATUYECKUMM paspagamu

8.4.1 O6uwme nonoxeHns

dnekTpocTaTnyeckme paspsaibl Ha 06LEKTbI 1 060pyA0BaHNe, PacrnooXeHHbIE OKOMO UcnbiTyemoro TC,
UMUTUPYIOT Nofdaveli paspsagoB UCMbITaTe/IbHOro reHepaTopa Ha ropu3oHTasIbHYH N1ACTUHY CBA3W. KOHTaKTHble
paspsbl NOAAIT HA TOPU30HTASIbHYIO MIACTUHY CBA3M B TOUYKAX Ha BCEX CTOPOHax Ucnbityemoro TC. 9nektpo-
cTatuyeckue paspsifbl NoAalT Ha pedpa ropn3oHTasIbHOW NNacTUHbI CBA3U. TC pa3MeLLatoT Ha FOPU30HTasIbHOM
NnacTuHe CBA3M Tak. 4TOObI ero 6mxalilas NoBepxXHOCTb HaxoAnnach Ha pacctosHumn 0.1 moT pebpa ropusoH-
TasIbHOV NACTUHbI CBA3M, MPUHUMAIOLLLEN 31eKTpocTaTuyeckuin paspsg. 415 Toro, 4To6bl COXpaHATb paccTosHne
0.1 mmexay pebpom TC 1 ropn3oHTaIbHOM NAACTVHbI CBA3M, MOXET noTpebosaTtbesa nepemelleHme TC Bo Bpems
UCNbITaHWIA, KOrAa aN1ekTpocTaTUYeckuii paspas nogaeTcs Ha pe6po ropu3oHTasIbHOW NNACTWHbI CBA3N.

MpumeyaHune — [lONONHNTE IbHbIE UCMbITAHUSA METOAOM NPSMOro paspaja, yuuTbiBaloume Mosie CBA3M CM.
npunoxexune F.

8.4.2 Paboyee MecTO A4/15 UCMbITAHWNA

MomeLyatoT TC Ha ropu3oHTasIbHOM NacTUHe CBA3M (CM. PUCYHOK 5). DNEKTPOHHbIE MOAYN, MOHTUPYEMbIEe
Ha Lwaccu, ycTaHaBNnBalT 1 COEANHAIOT HEMNOCPEACTBEHHO C FOPU30HTaNIbHOM NIACTUHON CBA3W. VcnbITbiBAOT
3/1eKTPOHHbIE MOAY/N, KOTOPbIE B peaslbHbIX YC/I0BUSAX NPUMEHEHUS N30/IMPOBaHbI OT 3€M/TM C NOMOLLLbIO U30/15-
TOpa MexXay 3NeKTPOHHbIM MOAY/IEM U FOPU3OHTAsIbHON MNIACTUHON CBA3W, C UCNO/Ib30BaHNEM U30SLMOHHON
nnacTuHbl (cMm. 6.6).

[Onsa vcnbitannii TC coegnHAIOT Co BCeMU NepudhepuiiHbIMK YCTpoCTBaMu, He06X0A4MMbIMUY AN GYHKLMO-
Ha/bHbIX UCMbITAHWUIA. AnvHa kabens fgomkHa 6biTb oT 1.5 80 2,5 M.

Ecnvn nepucbepwiiHbie ycTpoiicTBa 4719 TPAHCMOPTHOTO CPefCcTBa OTCYTCTBYHOT, TO A/18 UCMbITAHWIA NCNOb-
3yI0T 3aMeHstoLLe nepudepuiiHbie YCTPONCTBA; TOUKM NPUIOXKEHNS Pa3psaaoB fO/DKHbI 6bITb yKka3aHbl B MPOTOKO-
Ne VCnbITaHWi.

Bce KOMMNOHEHTbI Ha UCMbITaTe/IbHOM CTOJ1E [O/MKHbI HAXOANTLCS Ha PaccTOsiHUM He MeHee 0.2 M Apyr oT
apyra. Kabenu yknagblBatoT napasnsesibHo pebpam ropu3oHTasibHOl NaacTyHbI CBA3M 1 camoli nnacTuHe. Kak u
BCE KOMMOHEHTbI, OHW JO/MKHbI HAX0AMTLCA Ha paccTosaHumn 0,1 M oT pebep ropu3oHTanbLHOW NAACTUHBI CBSA3N.
Kabenu csopaunsatoT 1 NOMELLAT B M30/IALMOHHbIV 6710k B COOTBETCTBUM C 6.5. Tun NpoBOAKM onpefensertcs
Ha3HauyeHneM cucTeMbl 1 Tpe6OBaHNAMN.

Bartapeto nuTaHus pasmeLLatoT Ha ucnbiTaTeIbHOM CTOJE, OTPULATE bHBIN NOJIOC 6aTapen CoeANHAIOT He-
nocpeAcTBEHHO C FOPU30HTa/IbHOM NNACTUHOI CBA3U. He06X04MMO yunTbIBaTL B3PbIBOONACHOCTL GaTapeu u npu-
HMMaTb COOTBETCTBYIOLLME MEPbI 3aLLNThI.

[ns HenpsiMbIX pasps40B NPOBOJ, 3a3€M/IEHNS UCTIbITATENIBHOTO reHepaTopa MoXeT ObITb COeMHEH C r0-
PV30HTaNIbHON NAACTUHONM CBA3W WM NNACTMHON 3a3eMeHns (Kak ykazaHo B NporpaMmMe UcnbiTaHuii) (CM. pucy-
HOK 5). McnbiTaTenbHbIli CTeHA (MOBEPXHOCTb) AO/MKEH HAXOANTHLCA Ha PacCcTosHUM He MeHee 0.1 M OT Apyrux
NPOBOASALLMX NOBEPXHOCTEN 3KPaHNPOBaHHON KaMepbl.

ToT e camblil NPOBOJ 3a3eMIEHUS UCTIbITATENIBHOIO reHepaTopa, COeAVHEHHbIN C TOPU3OHTaNIbHON nnac-
TUHOW CBA3M, NCNONL3YIOT ANA BepudukaLum n ucnbiTaHmii. Bo Bpemsi Bo3aeincTensa paspsijoM NpoBoj 3a3emsie-
HMA UCNbITATeNbHOrO reHepaTopa f0/MKEH HaX0AUTLCA Ha PaccTosHMM He MeHee 0,2 M oT TC 1 Bcex Kabenei,
noacoeaunHeHHbiX Kk TC (419 YMEHbLUEHNSA CBA3M C kabenem, 4To MOXeT NOBANATL Ha pe3ynbTaTbl UCMbITAHWI).
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f — TC: 2 — wucnbiTaTenbHbIl reHepaTop; 3 — OCHOBHOW 610K WCNbITATENbHOTO reHepaTopa; 4 — HeNPoOBOASWMNIA cToN.

5 — ropusoHTanbHas nnacTUHa CBA3M: B *- TOYKa 3a3eM/eHUs. 7 — COefNHEeHWe C 3a3emMneHueM 8 - yjaneHHble yactn TC;

9 — nepudepuiibble ycTpoiicTea: 10 — 6aTtapes; 11 — n3onaymnoHHasa nnactuHa {ecnu Heo6xoauma); 12— U30NALUOHHbIE NOACTAB-

kn. S3 — pesnctopbl 470 KObI; 14 — nnacTuHa 3as3eMneHus (AONONHUTENbHO). 15 — coe/UHEeHUEe TOPU3OHTANIbHOW NNACTUHbLI CBA3N

Cc 3emMneil. 16 — coefjuHeHNe 3a3eM/IEHUA UCNbITATENIbLHOTO reHepaTopa C rOPUM3OHTaNbHOW NNACTUHOW CBA3M MU NNACTUHOW 3a3eM-
neHns (cM. nporpamMMmy MCNbITaAHWIA)

PucyHok 5 — Mpumep pabouyero MecTa AN UCNbITaHUI ycToliunBocT TC K HEMPAMbIM 3/IEKTPOCTAaTUYECKUM pa3psgam

8.4.3 Uncno paspafos 1 BpeMsa Mexay paspsagamu

Ha ncnbiTaresibHble TOYKN HEMPAMOro paspsaga 415 KaX4oro 3ajaHHOro YpoBHS HanpshXeHns 1 NosIAPHOCTH
nogatoT 50 pa3pagos (CM. npunoxeHue C).

[nsa pa3psgos, nogaroLnxcs Ha ropusoHTasIbHYIO NAacTUHY CBA3WN, UHTEpPBasibl MexXAy nocnegosaresb-
HbIMU €AVHNYHBIMN Pa3psagaMmn LOMKHbI 6bITb 601ee 50 Mmc.

8.4.4 OpveHTauunsa ncnoliTaTesibHOro reHeparopa

Mpu nogaye pa3psfoB Ha NACTUHBI CBA3U (T. €. HEMPSMbIX Pa3PSA0B) Pa3pAAHbIA HAKOHEYHWK HAX0ANTCA
B TOI )€ N/IOCKOCTK, YTO M FOPU3OHTasIbHAsA NNacTUHA CBA3N NP KOHTakKTe ¢ pebpom niacTvHbl. Ha nnockyto
NOBEPXHOCTb FOPU30HTA/IbHON NIACTUHBI CBA3W paspsifbl He NOAAIOTCS.

8.4.5 cnbiTaTenibHOE HanpshxeHue

YpOBHM UCMbITATENILHOTO HaNPSXeHUs (B COOTBETCTBUM C NpuioxeHnem C) yBennunsatoT, UCMONb3yS He
MeHee ABYX 3HaYeHW, A0BOASA 0 MAKCUMaIbHOTO UCNbITATE/TbHOrO YPOBHS.

NMpumeuyaHune — HekoTopble BuAbl 060pyA0BaHNSA MOTYT 6bITb YyBCTBUTE/IbHbI K OTAE/IbHLIM 3HAYEHUAM
MCNbITATENILHOTO HAMNPsHKEHUs, HO He 06513aTe/IbHO KO BCEM OCTa/IbHbIM 3HAUEHUSIM  MCMbITATE/IBHOTO HAMPSXKEHUSI.

9 MeTog vCnbITaHW NPU yNakoBke KOMMOHEHTOB M 00paleHn ¢ HUMU
(ncnbITaHmMa 6e3 aN1eKTPoNUTaHms)

9.1 O6wme NonoxeHuns

MpuaaHHoM mcnbiTaHn TC MMUTUPYIOT pa3psifibl OT Ye/I0BEKa BO BPEMS npoLiecca CO0pKu Ui o6enyxrBa-
HYA. VicnbiTaHve 3ak/iloyaeTcs B MPSMOM BO34elcTBUMM pa3psgamu Ha TC.

Mepep HayanoM Bo3geicTems paspsgamm Ha TC He06X04MMO Y6eANTHLCS B TOM. YTO UCMbITATE bHbIN FeHe-
paTop npollen npoueaypy Bepudukaumum (kakyctaHOBMEHO B NPUIOXEHNN A) B NEPMO] BPEMEHU, YCTAHOBJ/IEH-
HbIA NnabopaTopuen N 3akasyurKom.

Lnsa nenbiTaHuii, OTHOCALLMXCS K NOMEXOYCTONYMBOCTU KOMMNOHEHTOB B NPOLIECCe UX YNaKoBKM 1 o6paLLe-
HWSA C HAMW, UCTbITATEbHbIV FreHepaTop A0/MKEH UMETb KOHAEHCATOP eMKOCThI0 150 nd 1 pe3nctop conpoTueie-
HVEM. yKa3aHHbIM B MpOrpaMme McnbiTaHuii.

9.2 MnaH ucnbliTaHni

Mepep HayanoM UCMbITaHWI COCTaBAETCA NaH UCNbITaHWIA, BKIOYatoLWnii B ce6s:
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- noApobHble cBeAeHNs 0 paboyeM MecTe A8 UCMbITaHWiA;

- UCnbITaTe IbHble TOYKY;

- paboTy 3/1eKTPOHHbIX MOAYNEN;

- cneymasnbHble MHCTPYKLUMU U OTKTOHEHWS OT CTaHA4AaPTHOIO UCMbITaHUS.

9.3 TMpoueaypa ucnbiTaHuii

9.3.1 O6wue NonoxeHns

WcnbiTaHne NpoBoAAT BO34ECTBMEM MPSAMbIM Pa3psafoM Ha BCE KOHTaKTbl U LWUTbIPW W,'MIM BO3AYLLHbBIM
pa3psaAoM Ha BCe MOBEPXHOCTY U TOUKM, K KOTOPbLIM AOTParnsatTCcs B npoLecce CO0pKM Wam 06CayXMBaHus.

MopatoT anekTpocTaTuyecknin paspag, (kak MUHUMYM) Ha Kaokblli WTbIPb, KOPNYC, BbIKlOYaTe b, AUCTIENR,
60nTbl 1 0TBEpCTMA kopnyca TC, K KOTOPbIM €CTb A0CTYN BO BpeMs paboTbl ¢ HUMWU. Ons 3TOi npouesypbl
«yTOM/IEHHbIE» LUTbIPU COEANHEHNI CHUATAIOTCA AOCTYMHBLIMU BO BPEMS OMEPUPOBAHUS C HUMM.

[na pocTyna K «yTON/IEHHbIMY WThIPAM COEAUHEHWI NCNO/b3YIOT O4HOXMWbHbIA NPOBO/A, C MOMEPEYHbIM
cevyeHnem ot 0.5 40 2 MM2 MaKCUMasIbHOW A/INHO 25 MM.

MoryT BO3HUKHYTb TPYAHOCTU MPU Nojaye paspsga Ha WTbipy pasbema, PacrnosioXeHHble 0YeHb 613KO
ApYr K apyry. B aTom cnyyae gonyckaeTcs UCM0Nb30BaTh OAHOXW/bHbIA NPOBOJ C NONEPEeYHbIM CeYeHneM oT
0.5 4,0 2 MM2MaKcUManbHOW ANUHOM 25 MM Kak A1 «YTOM/IEHHbIX» LUTbIPEA.

Paspsgpl nogatoT Ha ucnbiTaTeNlbHbIe TOUKM, YKa3aHHble B Mporpamme ucnbitaHuii. Ha pesynbtarbl MoXeT
NoOBAUATL NONAPHOCTL pa3psga. Bo Bpems ncnbiTaHuii MCnosb3ytoT 06e NoNsSpHOCTY paspsga AN onpegenexHns
X BNNAHUA Ha TC.

9.3.2 Paboyee MOCTO AN UCNbITAHWUIA

Paboyee MeCTO AN UCMbITAHWIA HA YCTOWYMBOCTb K 3/1EKTPOCTATMYECKUM paspsgaM npu ynakoBke 1 06-
CNyXvBaHUW NpeacTaBeHo Ha pucyHke 6. TC ncnbiTbiBalOT 6€3 Nnepudepun, B TOM BUE, B KAKOM OHO AOCTaBNSA-
eTCs MOCTaBLLVKOM.

BesonacHoe coeguHeHune ¢ 3azemneHnem (Mo3numsa 7 Ha pucyHke 6) MOXET BKIOYaTh B cebsi ABa pesuncto-
pa no 470 KOM. Kak AN1a UCMbITaHWii No4 HanpsKeHneMm (CM. PUCYHKY 4 1 5).

Mexay ncnbityembiM TC 1 rOpU30HTaIbHO NAACTAHON CBA3W MOXHO UCMO/b30BaTb aHTUCTATUHECKNIA KOB-
pVIK AN CHATUA CTATMYECKOro 3apsfa, ecnv 3To yKa3aHo B MaaHe NcnbiTaHuidi. KoBpuK fo/MKeH BbiCTynaTth 3a
Kpasi ucnbityemoro TC. [ToBEpXHOCTHOE CONPOTUB/IEHME 3TOF0 MaTepuana 40/mKHO 6biTb 0T 107 go 109 Om Iv2.

Mpv BO3AENCTBMM NPAMbIM pa3psaom (PeXNM KOHTaKTHOrO pa3psga u/vnav pexnm Bo3AyLHOro paspsga)
Kabenb 3a3eM/IEHNA UCTbITATE/ILHOTO reHepaTopa COeMHAKT C TOPU3OHTAsIbHOWN NIACTUHON CBA3M, Kak Nokas3a-
HO Ha pUCYHKe 6.

WcnbiTaTenbHbli cTeus (McnbiTatenbHas NOBEPXHOCTb) A0/MKEH () HAXOAUTLCA HA PACCTOSAHUN He MeHee
0.1 M OT ApYrux NPOBOAALLMUX CTPYKTYP, HANpUMep, OT NOBEPXHOCTEN IKpaHMPOBaHHON Kamepbl.

TOT e NpoBO/, 3a3eMJIEHNA UCMbITATE/IbHOTO reHepaTopa, COeUHEHHbIN C TOPU3OHTa/IbHOW NACcTUHOM
CBA3M, UCNOMb3YIOT AN BepudhukaLuymn. Bo BpeMs BO34eNCTBUS paspsfoM NPOBOS, 3a3eM/IEHUS UCTbITATeIbHOTo
reHeparopa [0/HKeH Haxo4uTbCA Ha paccToaHUn He meHee 0.2 moT TC.

9.3.3 CoefiHEHUS C 3N1EKTPOAOM ANA MeToAa NPsIMOro Bo3AeicTBumS

9.3.3.1 PexuM KOHTaKTHOro paspsaga

[na vcnbiTaHnii MeTOL0M KOHTaKTHOTO pa3psfa HakOHEeYHUK pa3psaHoro anekTpoaa (CM. pucyHok 1) gon-
X€H KOCHYTbCS NpoBoAsLLelt Toukv Ha TC [0 aKTMBM3aLUW paspsifHOro KoYa.

Ecnv nposogaLwan nofoxka okpalleHa, NPUMEeHsIIoT cneayoLLyto npoueaypy.

Ecnvn nsrotosutesib 060py0BaHNSA He YKa3blBaeT, YTO NOKPbITUE NPefHa3HaYeHO AN N30M1ALMKN, HE0BXO-
[AVIMO MPOKOJIOTb MOKPbLITE HAKOHEYHUKOM UCMbITATE/IbHOTO reHepaTopa [/19 OCyLLeCTB/IEHUS KOHTaKTa C MPOoBO-
AsLeli NOBEPXHOCTbLIO.

9.3.3.2 Pexum BO3AYyLLIHOrO pa3psga

[na ncnbiTaHnii MeToL,0M BO3AYLLIHOIO pa3psja HaKOHEUYHUK pa3psiiHOro 31eKTpoaa (CM. PUCYHOK 2) Aon-
XeH 6bITb NPUGMXKEH K TC Kak MOXHO O6bICTPee Mnoc/e akTuBM3aumm paspagHoro kiova (cm. 7.3).

Ecnv okpalleHHble MOBEPXHOCTU, NOKPbIBalOLLIYE NMPOBOAALLYIO MOAMOXKKY UM AN3NEKTPUYECKME NOBEPX-
HOCTW. NCNONb3YITCA B KAUECTBE KOHTENHEPOB, NPUMeEHseTCA cnegyrowas npoueaypa. Ecnu nsrotosutesns 060-
pyAoBaHUs ykasblBaeT, YTO NOKPbITVE NpefHa3sHauYeHo 418 30AALMN AN3NEKTPUYECKUX NOBEPXHOCTEN, NoBEpX-
HOCTb MCMbITLIBAIOT KaK N30/IMPYIOLLLYI0 NOBEPXHOCTL METOAO0M BO3AYLLIHOrO paspsja.
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? — TC: 2 — wucnblTaTeNbHblIl TeHepaTtop: 3 — OCHOBHOI 610K UcnbiTaTeNbHOro reHepartopa; 4 —
HenpoBoAAWMNA CTON: 5 — ropusoHTaNbHas NaacTuHa CBA3N: 6 — Touyka 3a3eMeHus: 7 — coefuHeHne

C 3a3eM/ieHNeM: 8 - aHTUCTATUYECKUA KOBPUK AN CHATUS CTaTU4eckoro 3apsga (ecnu Tpebyetcs)

PucyHok 6 — TMpuMep pa6oueii yCTaHOBKM A5 KNaccuuKauumy 4yBCTBUTENILHOCTU YNaKoBKY

9.3.4 OpureHTaums ncnoelTaTeIbHOro reHeparopa

Mpv npyMeHeHny MeToAa NPSAMOro paspsaa paspsaHblil HAKOHEYHWK UCMbITATE/IbHOTO reHepaTopa pacno-
naratoT (No BO3MOXHOCTK) NeprneHANKYNSPHO K NoBepxXHOCTU TC. ecnim 3TO HEBO3MOXHO, PEKOMEHAYETCSA Yron K
NOBEPXHOCTU He MeHee 45'.

9.3.5 Yucno paspafos n BpeMs Mexay paspsagamu

Kaxgasa Touka npsamMoro paspsifa Ao/HKHa NoABepratbCsa He MEHee YeM TPeM BO3AEeWCTBUAM Ha KaXoMm
YPOBHE HanpsxeHus npu 06emx nonsgpHocTax (cM. npunoxexne C). [nMTeNnbHOCTb MHTEPBaia Mexay nocneno-
BaTe/IbHbIMW OAMHOYHLIMY Pa3psAaMU LO/DKHA NO3BO/IATL 3apsfamM, NosyYeHHbIM BO BPEMS UCMbITaHWIA, ncyes-
HYTb. HO OHa Al0/1XHa ObITb MeHee 1 c. YTo6bI 3apAAbl YCnenu ncYe3HyTb [0 NOSABMIEHUS KaX40ro HOBOro pasps-
fa. NMpUMeHSI0T MeTobl, ONMUCAHHbIE HAXE.

MoXHO n3bexarb NosBNEHNSA 3apAL0B MyTEM KOPOTKOro COeANHEHNS pe3ncTopa conpoTueiernem £ 1 MOm
B cneytouleit nocnefoBaTeibHOCTU:

1) mexay MecToMm paspsia 1 3eMnei;

2) mexay Toukoi 3azemneHns TC 1 3emneii. Ecnvn nssectHo, YTo NPOBOA He BANAET Ha pe3ybTaTbl UCMbI-
TaHWi. OH MOXET OcTaBaTbCA NoAcoeANHEHHbIM K TC.

Ecnun nHtepsan mexay AByMs nocrefoBarte/lbHbIMU pa3psagamv YAIMHAETCS, Co3faHHblin 3apaj ncyesaet
6narofaps ecTeCTBEHHOMY 3aTyXaHuio 3apsaa.

VioHu3artopbl BO34yxa MOryT UCNOb30BaTbLCA /19 YCKOPEHUA npoLecca ectecTBeHHoro paspsga TC. VioHu-
3aTOp BbIK/HOYAIOT NPU NPUMEHEHUN METOAA BO3AYLLHOIo pa3psaja.

9.3.6 VicnbiTaTtenibHOe HanpaxeHne

YPOBHW UCMbITATENBHOTO HaNpshkeHns (B COOTBETCTBUM C NpuoxeHnem C) yBeNMumBatoT, UCNOMb3ys He
MeHee AiBYX 3HaYeHW, 0BOAA A0 MAKCUMasIbHOTO UCNbITATE/IbHOrO YPOBHS.

MpumeyaHune — HekoTopble BUAbLI 060pyA0BaHNA YyBCTBUTE/IbHbI K OTAENbHBIM 3HAYEHNAM WUCMbITATENBLHOIO
Hanps>XeHusa, HO He 065a3aTeNIbHO KO BCEM OCTas/IbHbIM 3HAYEHUSM UWCMNbITaTeNIbHOrO HanpshkeHuns.

Mocne 3aBepLueHns BCex ncnbiTaHuii TC nofAsepratoT NoHON NpoBepKe Ha hyHKLUOHMpoBaHue. He fonx-
HO 6bITb HEO6PATUMbIX NOBPEXAEHWA. Kpome Toro Heo6XoAMMO NPOBEPUTL 3P HEKTUBHOCTb 3aLLMTHbLIX Lienei Ha
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3MC (Hanpumep, BXOAHbIE KOHAEHCATOPbI, 06ecneynBaloLLe yCTONYNBOCTb K 3/1EKTPOMArHUTHLIM MOMeXaM 1
orpaHuyeHve aM1ccun Nomex) nocsie Bo3aeicTBIUA 31eKTpocTaTMueckuMmn paspsgamu (B COOTBETCTBUM C NPUo-
xeHuem C).

10 MeTog ncnbiTaHWini aBTOMO6UAA

10.1 O6wme nonoxeHus

[ns vacTei, [OCTYN K KOTOPbIM BO3MOXEH TOMIbKO U3HYTPU aBTOMOGM/A, MCMONb3YIT reHepaTop C eMKOC-
Tbto 330 n® n conpoTtuBneHnem 330 OM unm 2 KOM. MakcMasbHbIl YPOBEHb UCMbITATE/IbHOTO HaMpsHXXeHns
orpaHuuymsatoT fo 15 kB ans gaHHoro cayyas. s Toyek, JOCTYN K KOTOPbIM BO3MOXEH TO/IbKO CHapY»u aBTo-
Mo6unA. BbIGMpatOT reHepatop ¢ emkocTbio 150 n® u conpoTuBneHnem 330 Om unu 2 kOm. B aTom cnyyae
MaKCUMMasibHblli ypOBEHb NCMbITATENBHOIO HANPSXXeHNs J0/MKeH ObITb paBeH 25 kB. HacTu, AOCTYN K KOTOPbIM
BO3MOXEH KaK N3HYTPW, Tak 1 CHapyXu, UCMbITbIBAIOT C 060MMY 3HAYEHNAMY eMKOCTU reHepaTopa npu Makcu-
MaJTbHbIX YPOBHAX HanpshkeHnsa 151 25 KB cooTBETCTBEHHO.

Mepepn nogaveitn anekTpocTaTmyecknx paspsfos Ha TC He06X0AMMO NPOBEPUTL, YTO UCNbITATE bHbIN FreHe-
paTtop npowien npoueaypy BepucrkaLum, Kak ykazaHo B NPUIOXKEHUN A. B NEPUNO BPEMEHU, YCTAHOBEHHbIV
nabopaTopveit nnm 3aKkazymkom.

MposogALme NOBEPXHOCTN UCTILITLIBAIOT C MPUMEHEHNEM METOAa KOHTaKTHbIX paspaaos. /19 KOHTAKTHOro
pa3psga MCnonb3ylT KOHTaKTHbIN paspsAAHbIA HAKOHEYHUK (CM. pUCYHOK 1). BO3ayLuHbIA paspsg fgonyckaeTcs
TaKke nogasaTb Ha NPOBOAALLME MOBEPXHOCTU, EC/IM 3TO YCTAHOB/IEHO B MPOrpamMme UCTbITaHWi.

HenposogsLme NoBepXHOCTN UCNbITbIBAOT METOAOM BO3AYLUIHOMO paspsaga. a5 Bo3AyLWHOro paspsga
MCMONb3YyT BO3AYLUHbIN pa3psAAHbIiA HAKOHEYHWK (CM. PUCYHOK2).

10.2 MnaH ncnbiTaHui

Mepen HauYa/I0M UCNbITAHWI COCTaB/IAETCSA NaH UCMbITAHWIA, BKIOYAKOLWNI B cebs:

- Noapo6HbIe CBeAeHNs 0 paboyemM MecTe AR UCTbITaHW;

- UcnbiTatesibHble TOYKY;

- paboTy 3NEKTPOHHbIX MOAYNEN;

- cneymasnbHble MHCTPYKLUMU U OTK/TOHEHWSA OT CTaH4apTHOIO UCTbITAHUS.

10.3 Mpoueaypa ncnbiTaHni

10.3.1 O6WMe NooXeHUs

McnblTaHna NpoBoAAT B peXVMe KOHTaKTHOro 1 BO3AYLLUHOMO pa3psfoB.

Pa3psagbl nogaloT Ha 3agaHHble TOUKM 060pyAoBaHMA, paboTaloLLero B HOpMasibHOM pexume. MNonispHocTb
3aps4a MoXeT BNWATb Ha pesynbTaT UCMbITaHWii. Bo Bpems ncnbiTaHnii Mcnonb3yoT 06e NoNspHOCTY 3apaaa 41s
onpegesieHns ux BAMsaHus Ha ucnoityemoe TC.

10.3.2 Paboyee MecTo ANA UCAbITAHUN

[ns ncnblTaHns vyacTen, 4OCTYN K KOTOPbIM BO3MOXEH TONIbKO U3HYTPM aBTOMOGWSA, MPOBOJ 3a3eMIeHNs
ncnbITaTeIbHOro reHepaTopa fo/KeH BbiTb COEAMHEH HANPAMYIO C 3a3eM/IEHHOW MeTaNIMYeCcKol YacTbio Kopny-
ca (Hanpumep, N0103bs CMAEHUS, 3aLlenka Asepu U T. 4.). Mpumep paboyero mecta ANs UCMbITAHUI BHYTPEHHUX
TOYEK NpefcTaB/ieH Ha PUCYHKe 7a).

[na vcneiTaHnsa YacTei, AOCTYN K KOTOPbIM BO3MOXEH CHapyXu1 aBTOMOOWSA, NPOBO/A 3a3eM/EHNSA UCNbITa-
TeNbHOro reHepaTopa A0/HKEH ObiTb COEAUHEH HAMPAMYHO C 6avKalieli MeTanMyeckol YacTbio Koprnyca aBTo-
MO6MNS UK C MEeTaN/IMYECKON NNacTUHOM, pasMeLLEHHON NoA KOMecoM, 6amxaiM K ToUKe NpUIoXeHUs
(kak onpefeneHo B nporpamme ucnbiTaHuii). MprMep paboyero mecta AnA BHELLHeR ToUkM npefcTaBieH Ha
pucyHke 7b).

Mpu cTaHgapTHO NocnefoBaTeIbHOCTU UCTbITAHWI MOTOP aBTOMOGU/IA paboTaeT B pexume ABMKXEHNS Un
B XO/I0CTOM pexume. Ecnv nnaH ncnbiTaHnii BKIOYaeT B ce65 NCnbiTaHns cuctem (Hanpumep, Kpyns-KOHTPOsIb)
CO CKOPOCTbIO ABMXEHWSA C UCMOMb30BAHMEM AUHAMOMETPA, CKOPOCTb ABMKXEHUS YKa3blBatOT B NpOrpamMmme Ucnbl-
TaHWit.

10.3.3 CoeanHeHNa 3aneKTpofoB (ANA mMeTofa NPSAMOro BO3AEWCTBUA 3feKTpocTaTuyecknmun
paspsgamu)

10.3.3.1 Pexum KOHTaKTHOro paspsga
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[ns vcnbiTaHnii MeTo40M KOHTaKTHOrO paspsfa HakOHEeYHUK pas3psaHoro anekTpoaa (CM. pucyHok 1) gon-
XXEH KOCHYTbCS NpoBoAALLeli TOUkM Ha TC [0 HaYana akTMBM3aLuumn paspsagHoro kaova.

TaMm. re okpalleHHble NOBEPXHOCTU MOKPbIBAKOT MPOBOAALLYIO MOAJIOXKKY, MPUMEHSAIOT C/1eyIoLLyto Npo-
ueaypy. Ecnv nsrotoButens 060pyfoBaH/sa He ykasbiBaeT, YTO MNOKPbITUE NpefHa3HauYeHo AN n3onauum, Heob-
XOAMMO NPOKOSIOTh MOKPbITUE HAKOHEYHUKOM MUCMbITaTeIbHOr0 reHepaTopa /15 OCyLLeCTB/IEHUSA KOHTaKTa ¢ Npo-
BOAALLE/ NOBEPXHOCTbIO.

10.3.3.2 Pexum BO3AYLIHOro paspsaga

[na vcnbiTaHnii MeTof0M BO3AYLLIHOMO pa3psafa HakOHEeYHUK pa3psgHoro afekTpoaa (CM. pUCYHOK 2) Aon1-
XeH 6bITb NpUGVKEH K TC Kak MOXHO 6bICTpee Noc/ie akTuBM3aummn paspsagHoro katya (cm. 7.3).

Ecnu okpalleHHble NOBEPXHOCTH, MOKPbIBatOLLMe NPOoBOASALLYI0 NOANO0XKKY UN AN3IEKTPUYECKME NOBEpX-
HOCTK, UCMO/b3YIOTCA B KAYECTBE KOHTENHEPOB, NPUMEHSIeTCA cneaytoLas npoueaypa.

Ecnu nsrotoenTenb 060pyA0BaHNA ykasbiBaeT, YTO NOKPbITUE NpeAHa3HavYeHo AN U30ALMN 4N3NEKTpu-
YeCKUX MOBEPXHOCTEl, NMOBEPXHOCTb WUCMbITbIBAIOT KaK U30MMNPYIOLLYI0 NOBEPXHOCTb METOLOM BO3AYLUHOIO
paspsaga.

10.3.4 OpueHTauua ncnoiTaTeNIbHOro reHeparopa

Mpu NpssAMOM BO3AeiCTBUM pa3psaoM paspsaHbIii HAKOHEYHUK UCMbITATENbHOTO reHepaTopa pacnonarator,
N0 BO3MOXHOCTMW, NepneHAnKyIapHO K noBepxHocT TC. ecnim aTo HEBO3MOXHO, pekoMeHayeTcs cobnoaaTtb
Yron K noBepxHOCTN He MeHee 45e.

10.3.5 YUncno pa3pafoB 1 Bpems Mexay paspsagamu

Kaxpaas Touka npsAMoro paspsifja Ao/HKHa NoABEpPraTbCsa He MEHEE YeM TPEM BO3AEWCTBUSIM Ha KaXoMm
YPOBHE HarnpshxeHus npu o6emx nonsapHocTax (cM. npunoxexue C). [nUTeNbHOCTb MHTEPBana Mexay nocneno-
BaTe/IbHbIM1 OANHOYHBIMY Pa3psaAaMmn 4O/MKHA NO3BOIATL 3apsAgam, NoSyHeHHbIM BO BPEMS UCMbITaHWi, ncyes-
HYTb. HO OH I0/XEeH 6bITb MeHee 1c. 4To6bl 3apsAap! yCneny cHesHyTb 40 NMOSB/IEHUS K&XA0T0 HOBOTO paspsja.
MpyMeHsIoT MeToAbl, OMUCAHHbIE HUXE.

MOXHO n3bexartb NosSBAEHUSA 3apsA0B MyTEM KOPOTKOro COeAVHEHUS pe3ucTopa conpotusieHnem 21 MOm
B CriefyioLell nocnefoBarTelbHOCTU:

1) mexay MecTom pa3psaja 1 3emnei;

2) mexay Toukoli 3a3emneHuns TC n 3emnei.

Ecnv n3BecTHo, 4TO NPOBOJ HE BANSET Ha pe3ybTaTbl UCMbITAHWIA, OH MOXET OCcTaBaTbCs NOACOEANHEH-
HblM KTC.

Ecnu BpeMeHHO MHTepBa Mexay ABYMSA nocnefoBaTe/lbHbIMU paspsgamMun YArHSAeTCs, Co3AaHHbIN 3a-
psg ucyesaeT bnarogaps eCTeCTBEHHOMY 3aTyXaHuio 3apsaja.

[ina yckopeHns npouecca ecTeCTBEHHON paspsagku TC MOryT NPUMEHSATLCS MOHM3aToPbl BO3dyxa. VioHusa-
TOP BbIK/TOYAIOT NPV NMPUMEHEHNUN METOA BO3AYLLHOIO paspaaa.

10.3.6 NcnblTaTennbHOE HanpsXxeHne

YpOBHM UCMbITATENIBHOTO HaNpsHXXeHUs (B COOTBETCTBUM C NpunoxeHnem C) yBenmumsaloT, UCMONb3YS He
MeHee BYX 3HaYeHu, O0BOASA A0 MAKCMMaslbHOTO UCNbITATeNIbHOTO YPOBHSI.

MpunmeuaHune — HekoTopble BUAbI oGopy,qoBava YyBCTBUTE/IbHbI K 0CO6bIM 3HAYEHUSIM UCMbITaTENIbHOIO
HanpsiKeHus, HO He 0653aTe/IbHO KO BCEM OCTa/IbHbIM 3HAYEHUSIM UCMbITATENIbHOIO HanpsKeHUs.

10.3.7 Bbi6op TOUYEK BO3AENCTBUSA

McnblTaHna NpoBOAAT Kak CHapY»X aBTOMOGWAA, Tak U BHYTPY, Nogasas BO3AYLLUHbIE WX KOHTaKTHbIe pas-
paAbl (kak ykazaHo B nporpamme UcnbiTaHuii) Ha BCe YacTH, K KOTOPbIM MOXET NpukacaTbCs YenoBek, Nosb3yo-
Lmiica asTomobunem (HanpuMep, nepeknoyaTenu, fucnaen, NoBepxHoCTy, 3aMOoK PyIeBOro Koneca, cpeAcTea
ynpaBfieHnsl, aHTEHHbI).
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1- TC; 2 - ucnbiTaTenbHbli reHepaTop; 3 - OCHOBHOI 670K WUCNbITATENIbLHOTO TEHEe
paTtopa (BHYTPW WAWU CHapyXu aBToMO6uNA): 4 - coef\UHEHWe C 3a3eM/IeHUeM ucnbiTa
TeNnbHOTo reHepatopa

a) BHyTpeHHMe ToukM BO3aelicTBUA

} - TC; 2 — ucnbiTaTenbHblii reHepaTop; 3 — OCHOBHOW GIOK NCNbLITATENbLHOTO reHe-
paTopa; 4 - coejjMHeHWe C 3a3eM/IeHNEM UCMbITATENLHOTO TeHepaTopa

b) BHelHMe TOUKM BO3aelicTBUA

PucyHok 7 — lMpumep paboyero mecTa AN UCNbITAHU aBTOMOGMNA 3/1€KTPO-
cTaTu4yecknMu paspsgamm

11 MpoToKOoN UcnbITaHWi

MpOTOKO/ UCMbITAHWI AO/MKEH BKOYATb B ce65 NoApo6HYH0 MHhopMaLmio, Heo6XxoAVMyH A/151 NPOBEAEHMS
MCMbITaHU (BYACTHOCTMN, 3HAYEHUS Pa3psAHON Lienu), CTENEHN XXECTKOCTM UCTbITaHUA, 061aCTb UCMbITAHWIA, UCMbI-
TyeMble CUCTEMbI, pa3psifHble TOUKM, YC/IOBUSI OKpYXXatoLLLeli cpebl, YC/I0BUS 3a3eM/IEHUS], pEXUMbI paboTkl TC,
ycnoBusi MoOHUTOpuHra TC, B3anMoAeNCTBUS CUCTEMbI 1 APYTYH0 MH(DOPMAaLMI0, OTHOCALLYHOCS K UCTIbITAHUAM.
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MpunoxeHune A
(0653aTeNbHOE)

TpeboBaHMA K gaTunMKy Toka M Bepudukauus mcnbiTaTeNbHOro reHeparopa

A.1 Tpe6oBaHuA K AaTyMKy TOKa; BXOJHOE CONPOTUB/IEHNE

[latumk Toka, MCMONb3yWUACcA ANA N3MEpPeHUs paspsafHOro ToKa UChbITaTe/lbHbIX FTEHepaTopoB, KOTOpbIA 13Me-
PSAOT Mexuy BHYTPEHHUM 3/1eKTPOAOM U 3eMsield, AO/KeH UMeTb BXOAHOE MOJIHOe COMpOoTMB/IeHNe He 6onee 2.1 Om
npv NOCTOAHHOM TOKe.

MpunmMmeyaHna

1 [laTunk Toka npefHasHauyeH ANns o6ecrneyeHs U3MepeHUs Toka paspsja, NojaBaeMoro Ha uaeasibHyl NpoBo-
AAWYI0 NNacTUHY 3a3eMeHus. 19 yMeHbLUeHNA MOrpewHoCcT N3MepPeHUs, Bbi3biBaeMOl pasnnuvem mexgy MosHbIM
COMpoTUB/IEHNEM NNACTUHbI 3a3eMJ/IEHUSI C BbICOKON MPOBOAUMOCTLIO M BXOAHbIM MOSIHBIM COMPOTUBIEHNEM AaTumKa
TOKa, YCTaHOBJIEH A1 BXOAHOrO NOJ/IHOrO CONPOTUBEHMA Npeaen, paBHblli 2.1 Om. CneayeT yuntbiBaTb, Y4TO NPU CANL-
KOM HWU3KOM BXO/JHOM MOJTHOM COMPOTWUB/IEHUM [aTuMKa TOKa BbIXOAHOW curHan 6yAeT ovyeHb cnabbiM, YTO NpuBeaeT K
NorpewwHoCT 3MepeHnii 13-3a CBA3K C Kabensimu 1 ocuuanorpacdom. Kpome Toro, npu UCNoNb30BaHNM OYEHb Masioro
3Ha4YeHUs MOJIHOTO COMPOTMB/IEHNA BO3pacTaeT BAUSHUE NapasuTHOW WHAYKTUBHOCTM.

2 PucyHku cTaHAapTHOrO gatvmka Toka npusefeHbl B NpuioxeHun B.

A.2 KannbpoBka McnbiTaTeNbHOrO reHeparopa 3/1eKTpocTaTU4ecknx paspafos

A.2.1 O6w e nonoxeHnsa

MoBTOPAEMOCTb Pe3yNbTaToB Ka/IMGPOBKM UCMbITATE/IbHbLIX FEHEPaTOPOB 3/1eKTPOCTAaTUYECKNX pa3psaoB umeeT
60nbLlwoe 3HaYeHne. OCO6EHHO 3TO KacaeTCs WCMbITaHNA, NPOBOAMMbIX C MPUMEHEHWEM UCMbITaTe/IbHbIX reHepaTopoB
pasINYHbIX N3roTOBUTENER U UCMbITaHWI, NPOBOAMMbIX B TEYEHWEe A/INTE/IbHOTO BPEMEHW. BaXXHO OTMETUTb, YTO NOBTO-
pAeMOCTb pe3y/ibTaToB M3MeEPEeHUit siBnseTcs pellarownmMm MakTopoMm npu kannbposke. FeHepaTop 3N1eKTPOCTaTUYECKMX
pa3psifoB NOANeXUT KannbpoBke B onpejesieHHble NMPOMEeXyTKM BPEeMEHU C YHETOM AeliCTBYIOl e CUcTeMbl MeHex-
MeHTa kayecTBa.

FeHepaTopbl 3N1eKTpOCTaTMYECKUX pas3psafoB A0/HKHbI COOTBETCTBOBATb BCeM Tpe6GoBaHUAM npu nto6oli ckopocTu
NOBTOPEHMA NPV NPOBEAEHUN UCMbITaHWA Ha COOTBETCTBME.

A.2.2 CpeacTtBa UCNbITaHW, HEO6GX0AMMbIEe A5 KANNGPOBKN reHepaTopa 3/1eKTpOCTaTUYECKUX pa3pafoB

[nsa kannbpoBKM reHepaTopa 3N1eKTPOCTaTUUYECKUX PaspsaAoB UCMONb3YT crneayouiee o60pyaoBaHue;

- ocuymnnorpad c WMPUHOI NOMOCkl YacTOT He MeHee 1 Tu;

- [AaTyuK TOKa;

- BbICOKOBOJIbTHbI M3MeEpPUTE/bHbIA NPU6GOP AN M3MEPeHWUs HanpshkeHUss He MeHee 25 KB C TOYHOCTbLIO He
MeHee 5 %; AN UCKNKYEHUA BIIMAHUA U3MEPUTESIA Ha BbIXOAHOE HanpshKeHWe MoxeT noTpeboBaTbCA NpUMeHeHue
3/1EKTPOCTATUUYECKOrO BO/IbTMETPA;

- naacTuHa KannmépoBku pa3MepoM He MeHee 1.2 X 1,2 M C KOaKCMas/lbHbIM AaTYMKOM TOKa, YyCTAHOB/IEHHbIM Ha
nnaacTuHe Tak. YTOObl PaCCTOAHMA OT JaTyuka A0 KaxAOW rpaHy NaacTuHbl 6bian He meHee 0.6 M;

- aTTeHloaTop (Npy HEO6XO0AMMOCTH).

A.2.3 Mpoueaypa KanmbpoBKn ANnsA paboTbl UCNbITATE/ILHOIO FreHepaTopa B peXnMe KOHTaAKTHOro paspsja

A.2.3.1 [lo Hayana KanM6poOBKM PaspsaAHOro Toka Heo6XxoAUMMO onpeAenuTb aMNANTYAy UCMbITaTe/IbHOro Hanps-
XEHUA reHepatopa 3/1eKTpocTaTu4ecknx paspsanosB. TOYHOCTb U3MEPEHUA UCNBLITATENILHOTO HanpsXXeHUs ycTaHoB/eHa
BTabnuue A.1

A.2.3.2 Bo BpeMs Ka/IMbpOBKM HEOBXOAMMO yuUTbIBaTb Crefylolme KnmMaTuyeckmne ycrosus:

- Temnepartypy;

- OTHOCUTE/IbHYIO B/TXHOCTb.

3T ycnoBusa A0MXKHbI COOTBETCTBOBATbL HOPMaM, yKasaHHbIM B pasgerne 4.

A.2.3.3 [laTuMK TOKa pacrnosiaratoT B LileHTpe BepTuKasbHOM NiacTuHbI Kan6poBkyM pa3mepom He MeHee 1,2 x 1.2 m
(cm. pucyHok A.1). CoegnmHeHne NpoBoOAa 3a3eMIEHUS UCMNbITATEIbHOrO reHeparopa 3/1eKTPoCcTaTuvecknx paspsanos C
N1acTUHOW KanM6poBKM A0/HKHO 6bITh BbINO/THEHO HEMOCPEACTBEHHO MO/ LLleHTPOM gaTymka Toka Ha 0.5 M Hxe gaTuvka
Toka. MpoBoyj 3a3eMsieHNs A0/KEH ObiTb OTBEJEH Ha3a/[ B cepefunHe kabensn, o6pasys paBHOGeAPEHHbIN TPeyrosibHuUK.
He pgonyckaeTcs pasmeljaTb MPOBOA 3a3eM/IeHUA BO BPeMs Kasim6poBKM Ha nosny.

A.2.3.4 V3mepAlOT cnegyoue napameTpbl 418 NPOBEPKM COOTBETCTBUA (DOPMbI TOKa UCMbITATE/IbHOrO reHepaTo-
pa yCTaHOB/IEHHbIM 3HAYeHUSAM:

| — nuKoBoOe 3HauyeHue paspsafHOro Toka. A;

/, — 3HaueHue pa3psgHoro Toka npu (1, A (no Tabnuue 2);
/2 — 3HauyeHune paspsgHOro Toka npu (2, A (no Tabnuue 2);
tr — BpeMs HapacTaHus TOKa. HC.

CpepgHee 3HayeHue napametpa X, ykasaHo, Kak X X

Mpumep— /» 0603HavyaeT cpefHee 3HAYEHNE MNKOBOIo TOKa.
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A.2.3.5 [lonycKaeTcs He UCMOMb30BaTb 3KPaHMPOBAaHHYIO KamMepy C BepTUKa/ibHOW NIacTUHOM CBS3U pasMepom He
MeHee 1,2 k 1,2 M, Ha KOTOPO/ MOHTMPYETCSt AATHMK TOKa AJ1s1 SKPAHMPOBAaHUSI ocuuanorpada, ecam mn3mMepeHuamm
MOXHO [l0Ka3aTb, YTO HENPSIMblE MYTW CBSI3N C CUCTEMOWN U3MEPEHMA He BAWSIOT HA Pe3y/bTaTbl U3MEPEeHUIA.

Ecnu ypoBeHb nepekntoyeHunii ocunnnorpada yctaHosneH 5 10%

Mo CPaBHEHMWIO C Pe3y/IbTUPYIOWNM MMKOBbIM

BbIXOJHbIM HamnpshXeHWeM, a reHepaTop 3/1eKTPOCTaTUUYECKUX Pa3psifoB pa3psxaloT Ha BHeLIHee KOMbLO jaTunka Toka
(BMECTO BHYTPEHHEro 3/1eKTpPoAa) M He MPOUCXOAUT MEPEK/OYEHNs MoKasaHuii ocuunnorpaga, cmcrema KaimépoBKu

MOXeT 6bITb 3asB/IeHa Kak Jl0CTaTO4YHO yCTOWYMBasa U aKpaHMpoBaHue He TpebyeTcs.

Ta6nunuya Al — MNocnenoBaTeslbHOCTb OMepaLnii KaIMGPOBKM UCMbITATENLHOIO reHepaTopa B peXumMe KOHTaKTHOro

paspsga

Onepauus

Pa3psixatoT ucnbl-
TaTenbHbIl reHepa-
TO0p 10 pas3 npu 3a-
[aHHOM BbIXOAHOM
HanpsXXeHUu, Kax-
Ablli pe3ynbTar 3anu-
CbiBaoT

MpoBOoaAT nM3me-

penusa p. 7,. /2.1, pna

KaX[0W BOSHbI TOKa
BbluncnawTt cpeg-

Hue 3HauveHus /p /]

2 [, U3MEepPEeHHbIX

3HayeHun /p /, 12 tr

MpoBepstlT TOK
npun /,/HanpshxeHnun
3apsga. A/kB

MpoBepAwT TOK
npu  /AHan psxeHnn
3apsaga. A'kB

MpoBepsAlT MUKo-
Bbllii TOK/Hanpsxe-
Hue 3apsga. A/kB

MNpoBepslT Bpems
HapacTaHus UMMy/b-
ca

ConpoTuBneHve
330 Om 2 kOm
EmMkocTb. nd EmkocTb. nd
1S0 330 ISO
MposepstoT, MpoBsepstoT, MposepstoT, yTo [poBeEpPSAIOT, YTO

4YTO 3HayYeHMe 4TO 3Ha4veHue

7,=2Ax30% 7,=2Ax30%

MpoBepstoT,

P=1A+30% 2=1A*30%

MpoBepsAIoT, YTO 3HA4YeHNe
Ip=3,75A £ 10%

MpoBepstoT,
4YTO 3HAYEeHMEe UTO 3HauyeHue

3HayeHue A=

0,275A £ 30 %

MpoBepsAoT, UTo  MpoBepAIOT, UTO

3HaueHue R =
0,15A + 30%

MpoBepAIOT, UTO 3HAYEeHne

D=3.75A+10%

MposepstoT, yTo 0.7 HC5 t, 5 1 He.

330

3HayeHue /,=

0,275 A + 30 %

3HayeHue /2=
0,15A+30%

MosicHeHusA

MHOro4YncneHHble 13-
MepeHns Heob6XxoauUMBbI,
NOCKOJIbKY KpUTEPUMN OLLeH-
KU falTcs ANa napamert-
POB. MOJlyYeHHbIX B cCpej-
HeMm npu 10 paspsagax. 310
HEeo6XoA4MMO, MOTOMY YTO
Mexay paspsifjamum BO3-
MOXHbI PacxoxaeHus

MapameTpbl NPOBeEpPsSOT
npu KaxaoM MUCMbiTaTe b-
HOM ypOBHe

CpepgHee 3HauyeHue no-
nyyalT U3 napameTpoB, a
He NyTeMm ycpeAHeHNs BON-
Hbl TOKa. B aTom cnyuae
nw6oe gpoxaHue nepe-
KntoyaTens He 6yneT Bu-
ATb Ha cpejfjHee 3Ha4yeHue

CooTBeTCTBUE reHepaTo-
pa npoBepsitoT Mo cpefHe-
My 3HauYeHMI0 napameTpa

CooTBeTCTBUe reHeparo-
pa NpoBepsitoT Mo cpefHe-
My 3HauyeHulo napameTtpa

CooTBeTCTBUE reHepaTo-
pa npoBepsioT No cpefHe-
My 3HauYeHMI0 napameTpa

17
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| — ucnbiTaTeNbHbI redHeparTtop, yCTaHOBﬂeHHbIﬁ nepneHaAWKynsapHo nnac-

TUHe KanubpoBKKU: 2 — AaTuyMK ToKa. 3 «— nnacTuHa kanub6poBku; 4 — Touka

3a3emneHunsa. 5 — nposoj 3a3emneHusa oTeBefAeH Ha3aj B cepefuHe Kkabens.

B — 3KpaHWpOBaHHbLIW Kopnyc ans ocuyunnorpada v coeAuHUTENbHbIX Kabe-
neii; 7 -- 0OCHOBHOW (huNbTP: 8 — OCHOBHO NPOBOA

PucyHok A.1— TunoBoe pa3melleHne o60pyaoBaHUs Npu Kannbpos-
Ke UCMNbITaTEe/IbHOrO reHepaTopa 3/1eKTPOCTaTUYECKUX paspsifoB
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MpunnoxeHve B
(cnpaBoyYHOE)

PUCYHKM CcTaHAapTHOro fgaTyuka Toka U MeTof ero KanmbpoBKu

B.1/[leTany KOHCTPYKUMW A[aTyMKa TOKa, KOTOPbIA COOTBETCTBYET TpeGoBaHUAM MNPUIOXeHUs B. npuBeaeHbl Ha
pucyHkax B.1—B.5.

NMpumeyaHune — [laTumk TOKa, NPeACTaB/IeHHbIl B HACTOSLWEM CTaHAapTe, OT/IMYaeTCs OT AaTunka, NpUBEAEH-
Horo 8(3].

KOHCTpYKLMA paTtuvMka Toka o6ecnedyvBaeT MoslyyeHve N0CKON KPpUBOK BHOCMMOrO 3aTyxaHusi Npy MCMNOMb30Ba-
HUKN oTpe3ka kabena RG 400 gnnHoi 1 M. insA Toro, YTo6bl M36eXaTb MHOXECTBEHHbIX OTPaXeHWN, cnegyeT COeANHUTb
aTTeHaTop 3aTyXxaHUWem He MeHee 6 AB UM HenocpeAcTBEHHO C BbIXOAHbIM NMOPTOM. J[aTuymMk TOKa He 06si3aTeNibHO
[,0/KEH 6bITb NAEHTUYEH AaTyuKy, NoKa3aHHOMY Ha pucyHkax B.1—B.5.

e) Bug cboun* a poapsas
1 — ob6nacTb pe3ncTopoB cocToAuwas npuénmanTenbHo u3 25 pesuctopos (Tonbko Ana cektopa 90')
PucyHok B.1 — KoakcuanbHblii gaTunk: LeHTpasnbHaa naTyHHas 4acTb
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} — o6nacTb pe3ncTopoB cocTosAlWwas NpUGAN3INTENbHO 1 — oTBepcTue gnameTpom 3,3 MM; 2 — vsas
n3 25 pesnctopoB (nNokasaHa Tonbko Ans cektopa 90'):
b) YBenuuyeHHass o6nacTb pe3ncTopoB
a) MeuaTHas nnata

NMpumeuyaHune — Pasmep peanctopa 0805; conpoTvBrieHve pe3nctopa — 51 OM; pa3melieHne — CUMMeT-
puvuHOe (Mcnonb3oBaTb Wa6MoH); matepuan — 0.5 MM FR-4. N0O30/104eHHbIN; was — [Ba KOfibLia Ha KaX4oi CTOpoHe
pes3ucTopa, NC 0A4HO KOJbLO PSAOM C BbIXOAHON rpaHbio neyaTHoW niartbl.

PucyHok B.2 — [laTuuk Toka. [NeyaTHaa cxema

MpumeuyaHune — CUMMETPUYHO BpaLlato- MpumeyaHune — CUMMETPUYHO BpaLiatoLa-
wasicsa yacTb, YacTb | ACs YacTb
a) MnacTtuk nonudgptoponpeH (tecdnoH) (PTFE) b) LleHTpanbHbIii NPOBOAHWK U3 NaTyHu

PucyHok B.3 — JlaTuuk TOoKa, nucTt 1

20
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NMpunmeyvyaHne — Cnm- d) Bug ceepxy, yacTb Il
MeTPUYHO BpalialoLiasacs YyacTb.

c) BepxHsisi 4acTb LEHTPaibHOro
NPOBOAHMKA U3 HepxXaBeloLiei
cranm

1 — YeHTpanbHbIi NPOBOAHUK

MpumeyaHwne — Bmecto
HEro MoxeT UCNO/Ib30BaTbCA aHaso-
TMYHbI coeanHnTenb Tuna N

0 MwuHunaTiopHas Bepcus A — Koakcu-
anbHbIN coeguHuTens (SMA)

PucyHok B.3. nuct 2

FOCT P 50607—2012

gIns
en

1 7771

e) Bug c6oky B paspese, yacTtb Il
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PucyHok B.4 — KoakcuasbHbIil gaTyuunk. MOKpbITME: HepxXaBetowas crtalb
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1 — PTFE yacTb Il. 2 - BepxHAA yacTb LEHTPanbHOro npo

BOAHMKA: 3 - KpbllWKa 4 — UeHTpaNbHblii NPOBOAHMK. 5 —

PTFE vacTb I: 6 — UeHTpanbHasa fnaTyHHas 4yacTb: 7 ®* co-
eAVHuTenNb; 6 - pesncTopsl

PucyHok B.5 — KoakcunanbHblii gaTunk

B.2 Tpe6oBaHMA K faT4nKy Toka

B.2.1 Tpe6oBaHUsA KaaTunkKy Toka: BHOCMMOe 3aTyxaHue

BMecTO 3HaYeHVsi BHOCMMOTO 3aTyXaHusl flaTyMka Toka ycTaHaB/IMBalOT 3Ha4eHne BHOCMMOrO 3aTyxaHus usMmepu-
TenbHO uenu, cocToslel M3 AaTynka Toka, aTTeHioaTtopa u kabensa, 4To ynpolwaeT aHann3 cUCTeMbl U3MEPEHUN, T. K.
TpebyloTcA OueHKa XxapakTepuCcTUK N3MepUTeNbHOW Lenu n ocuunniorpada, a He Kaxaoro afemeHTa B OTAe/IbHOCTU.

OTK/IOHEHNSA 3HAYeHNSA BHOCMMOTO 3aTyXaHus Lenn «AaTynk Toka — aTTeHoaTop — kabesib» He A0/IKHbl NpeBbl-
watb + 0.5 g6 Ha vacToTax fgo 1T0Tuy.

MpunmevyaHnsa

1 EcNun OTK/IOHEHUs1 3HAYeHWs BHOCMMOTO 3aTyXaHWsi MpeBbIWalT HOPMbl, TO AJIi KOMMEHCaLUu UCMO/b3YT
npsimMoe 6bicTpoe npeobpas3oBaHue Pypbe (FFT) 1 o6paTHOe GbicTpoe nNpeobpasoBaHne dypbe. OfHAKO 3TO He peko-
MeHayeTcs.

2 BpeMeHHble MHTepBasbl Ka/IMGPOBKN NPU U3MEPEeHUAX 3HAYEeHU nepefaToyHOro CONpPoOTUBEHUSA MOCTOAHHOIO
TOKa U BHOCMMbIX NOTEPb MOTYT 6biTb pas3/iMiHbIMU. EcCnu pe3ynbTaT u3MepeHusi 3Ha4eHus nepefaTtoyHoOro ConpoTuBe-
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NeHUs NOCTOSIHHOTO TOKA OT/IMYAETCS OT pe3y/ibTaTa UCXOAHbIX M3MepeHnli MeHee Yem Ha 1%. cuMTaloT, YTo BHOCKMMOE
3aTyxaHue Uenu «4aTunk Toka — aTTeHaTop — Kabeflb» He U3MEeHWU/I0Ch, eC/IY CNOMb3YIOTCA Te Xe Kabesb 1 aTTeHo-
atop. v APYrMX U3MEHeHW (Hanpumep, NOTEPU WM Pa3pyLUEHUs COeAUHUTEsell) He Bblo.

3 Lenb «gaTuMk Toka — aTTeHiaTtop — kabesib» Bcerga [oJIXKHa paccMaTpvBaTbCsi Kak efjMiHoe Lesioe.

NpoBOAATCS 3aMeHa/AeMOHTaX O4HOro a/leMeHTa U (Unn) NoBTOpHas c6opka, He06X0AUMO BHOBb MPOBECTU Ka/MGpPOB-
Ky BCEl Lenu ¢ NnoaTBEPXAEHMEM COOTBETCTBUS TPe6GOBaHWSIM HACTOSILLEro cTaHaapTa.

B.2.2 Apantep «AaTyYNK TOKA — NINHUA»

ApanTtep «AaTyUK TOKa — NIMHUA», MpeAcTaB/IeHHbIN Ha pucyHke B.6. coeanHsaeT KoakcuanbHblli kabenb 50 Om ¢
BXOZIOM JaTyuka Toka. FeomeTpuyecku agantep NiaBHO NepexoauT OT AnaMeTpa KoakCuasbHOro kabens K guameTtpy
patumka. Ecnu gnsi KOHKPETHOro fJaTtyvMka Toka COMpPOTUB/EHMe, BblUMC/NsieMOoe M3 oTHoweHus gnametpoB d un O
(CM. puCyHOK B.7), He paBHO 50 OM. KOHCTPYKLUUS agantepa «4aT4MK ToKa — SIMHUSA» [0/1KHA ObITb TaKOM, UTO6bI BHELLHW
AviaMeTp ero BHYTPEeHHero npoBofHMKa 6bl1 paBeH AnamMeTpy BHYTPEHHero afiekTpoga gatyuka toka. ConpoTuBneHve
BbIYMC/SAIOT C YH4ETOM AN3NEKTPUYECKOWN NOCTOSAHHOW MaTepuana, KoTopblii 3aNo/siHAeT KOHycoo6pas3Hblii agantep (06bl4-
HO — BO3Ayx). AganTtep «AaTunk Toka — SIMHUA» [0/KEeH nogaepxuBatb conpoTuBneHne 50 Om + 2 % B nonoce 4acToT
A0 1Ty, KoadhpmuymeHT oTpaxeHns ABYX afianTepoB «AaTUMK TOKa — JIMHUSA», COeAMHEHHbIX «/TULOM K TMLY», LOJDKEH
6bITb 60nee 30 gBb Ha yacTtoTax A0 1 Ty. 3HayeHWe BHOCMMOTO 3aTyxaHUA [ABYX afanTepoB «AaTUMK TOKa — JINHUA»,
COEeAVHEHHbIX «ULOM K N1Ly», AO/MKHO 6bITb MeHee + 0.3 4B NOCTOSIHHOro Toka Ha 4YacTtoTtax go 1rTu.

MpumeyaHue — BO3MOXHO B3aUMOAENCTBME C APYTVIMU COEAUHUTENAMMU, COOTBETCTBYIOW UMY TPEGOBAHNAM
K COMPOTMB/IEHUIO U BHOCKMbIM MOTEPSIM.

| — xoakcmanbHaa NUHWUA apantepa; 2 — AaTynkK ToKa

PucyHok B.6 — lMpumep agantepa «AaTtyuk TOKa — JINHUA», COEAUHEHHOTO C
AaT4ynKoOM TokKa

0]

1 — BHYTpPEHHUI 3anekTpofj. 2 — pesuc-

TUBHBIA NpOoMexyTok. 3 — 3asemMfeHue

d — BHewWHUt guameTp BHYTPEHHErO 3/1eKT-

poga; O — BHYTPeHHWI AnameTp BHeELWHe-
ro anekTpoja

PucyHok B.7 — [laTuunk Toka; Bup,
cnepegu
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B.2.3 OnpegefieHne BHOCUMOIO 3aTyxaHus Lenn «4aTHuK TOKa — aTTeHlaTop — Kabenb»

BHOCUMOE 3aTyxaHue Lenu «4aTuuk TOKa — aTTeHIaTop — Kabesib» U3MepstoT C MOMOLbI0 BEKTOPHOIo aHasm-
3atopa uenei (cMm. pucyHok B.8). [lonyckaeTcsi TakKe MCMO/b30BaTh aHa/IM3aTop CMeKTpa C reHepaTopoM CJIEXEHUs U
ApYrvne cUcTeMbl A1 USMEPEHUSI 3HAUYEeHNUs BHOCUMMOTO 3aTyXaHus.

L5 TOro, 4to6bl N36€XaTb MHOXECTBEHHbIX OTPAXEHWUIA MEXAY YMEPEHHO COBMAajalolMMmn NCTOYHUKAMU CUTHA-
I0B 1 AaTUYMKOM TOKa C 60/IbLUMM OTPaXeHWEeM, crielyeT UCMo/ib30BaTbh XOPOLIO COMlacoBaHHble aTTeHaTopbl Mexay
MNCTOYHVKOM CUTHana U AaTYMKOM Toka. OBbMHO AOCTATOYHO MPUMEHWUTHL aTTEHATOp 3atyxaHuem 20 4B Ha Kaxzol
CTOpPOHe. BaxHO Takxke He UCMO/b30BaTb KOakcuasibHble afanTepbl Mexy aTTeHIAaTOPOM U AaTHMKOM TOKa WU NINHUeR
JaTuMKa TOKa. T. K. OHU MOTYT CO34aBaTb OTPaXeHUsi. V3MeHsis ANMHY Kabens Mexay M3MepuTesibHOW cucTemol n
[aTuVKOM TOKa, MOXHO YCTaHOBUTb, YCMELWHO NI NOAABSAIOTCA OTPAXEHUA. DTN OTPaKEHNS NPOSIBNAIOTCA Kak nepuoau-
Yeckue BOJIHbI U3MEHEHUS BHOCMMOrO 3aTyXaHUsi B 3aBUCHMOCTW OT 4acToThbl.

BB

IS
FARVA) a

a — aHanusaTtop ueneil AOMXeH Kanu6poBaTbCAa B 3TU* TOu-

Kkax, 1 — aHanusatop uenei: 2 -+ gaTtyuk Tora. 3 — KOHYyCO-

o6pasHblit agantep 50 Om; 4 — aTTeHaTop A: 5 — aTTeHio-

atop B; 6 -- koakcManbHblii kKabenb: 7 — BbIXOAHOW COEANHU-

TeNnb aHanusaTtopa ueneii: 8 — BXOJAHOW coeiNHUTENb aHanu-
3aTopa uenei

MpumeuvaHwne — [laTumk TOKa, arTeHoaTtop A
1 KOoaKCHasibHbIli Kabenlb COCTaBNAIOT LieNb «AaTUYNK TOKa
— aTTeHaTop — kabenb», KOTOPYIO MPOBEPSAIOT C UC-
NnofIb30BaHMEM [aHHOW YyCTaHOBKW ANS1 UCMbITAHWUA.

PucyHok B.8 — Cxema vM3MepeHUs aHanmsaTtopom ue-
nei BHOCMMOrO 3aTyxaHus LUenu «4aTyuk Toka— aTTe-
HloaTop — Kabenb»

Mpouegypa n3mMepeHUs 3Ha4YeHWs BHOCMMOTO 3aTyxaHWsi COCTOUT B Ka/IMGPOBKe aHa/nuv3aTopa uenel B Toukax,
nokasaHHbIX Ha pucyHke B.8 (Mexay aTTeHaTOpoOM W JaTUYMKOM TOKa, MexXAy aTTeHIaTopoM M aganTepoMm «aaTuuk
TOKa — MUHUA»).

MpunmMmeyaHnsa

1 Ecnn aHanusaTtop ueneii He NpUMeEHsAeTCs, Npoueaypy U3MEHST COOTBETCTBYOWMM 06pa3om:

- COeAVHAIT «AaTuMK TOKa — JINHUS» C LEenblo  «AaTuyMK TOKa — aTTeHlaTop — kKaGenb» W NoAKNYaloT, Kak
nokasaHo Ha pucyHke B.8;

- U3MepsAIT BHOCMMOE 3aTyXaHue.

OTKNOHEHUSA 3HAYEHNSI BHOCUMOTO 3aTyXaHus Lenun «4aTymK ToKka — aTTeHaTop — Kabenb» A0/MKHbI OblITb MeHee
+ 0.5 gb HayacTtoTax Mexay NOCTOAHHbIM TOKOM 1 1 ITwu.

2 BMecCTO MOCTOSIHHOTO TOKa B aHasmM3aTope ueneil fo/KHa UCMNOoNb30BaTbCA HauMeHbluas yactoTa. Xapaktepu-
CTUKM MpPU NOCTOSIHHOM TOKE W3MEPSIOT OTAENbHO.
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3 BpemMeHHble VHTepBasibl KAIMGPOBKM NPU U3MEPEHUSAX 3HAYEeHUM NepesaTovyHOro CONPOTMBIIEHUSI MNOCTOSHHO-
ro TOKa Y BHOCUMbIX NOTEPb MOTYT 6bITb Pas3/iMuHbIMU. EC/iM pe3ynibTaT n3mepeHns 3HaveHus nepefaTouHoro ConpoTuBs-
fIeHVs NMOCTOSIHHOTO TOKAa OT/INYAeTCsi OT pe3ysibTaTa UCXOAHbIX M3MEPeHUl MeHee YeM Ha 1 %, CUMTaloT, 4TO BHOCUMOE
3aTyxaHue Ue/n «4aTunk Toka — aTTeHioaTop — Kabeflb» He N3MEeHWU/I0Ch, eC/IM UCMOMb3YIOTCA Te Xe Kabesb 1 aTTeHo-
artop. v APYrUX U3MEHEHWR (Hanpumep, NOTEPU WM Pa3pyLIEHUss COeAUHUTENell) He Bbifo.

B.2.4 OnpepgeneHne nepefartoyHOro CONpoTUB/IEHUSA MOCTOAHHOIO TOKa Lenu «4aTynk Toka — aTTeHaTtop
— Kabenb»

HuskouacToTHOe nepefaTtoyHoe COMPOTMBIIEHME LeNn «AaTyuk Toka — aTTeHiaTop — kabesib» CUCTeMbl U3Me-
peHusa Toka onpeAensioT Kak OTHOLEHWe 3HaYeHWs TOKa, NOAAHHOIO Ha BXOA AAaTyYMKa, K 3HAYEHUIO HanpsXXeHUs Ha
Harpy3ke 50 Oxr, NogKM0YeHHOW Ha Bbixode kabens (T. B. NOMELLEHHOR B KOHLUe kabena BMecTo ocuunnorpaga). Cxema
uenu npeacraB/ieHa Ha pucyHke B.9.

Mpu n3mepeHnn anekTpocTaTUYecKMx pas3psafoB Ha gucnnee ocuunnorpadga otobpaxaerca HanpsixeHune VOIC,
ecnn nopgaetcs Tok llys Ha gatuuk Toka. [lna pacyeTa HEN3BECTHOrO TOKa HEO6XOAMMO 3HayYeHMe HanpsKeHus, oTobpa-
XKEeHHOe Ha Aucnnee, pasfesMTb Ha NepefaTtoyHoe HU3KOUACTOTHOE COMpOTUBIIEHWE MOCTOSHHOrO Toka Zifi.

1 — paTtymk TOKa; 2 — nNpuMep BHYTpPeHHel cxembl gaTyuka Toka. 3 — aTTeHwaTop.
4 — BHYTPEHHAA CXema aTTeHwaTopa; 5 — WCTOYHWK NOCTOSIHHOTO TOKa; 6 — amnepmeTp.
7 — Harpy3ka 50 OM; 8 — uucpoBoii BonbTMETP

PucyHok B.9 — Cxema onpegefieHnsi HU3KOHaCTOTHOro NepeAaTovHOro ConpoTuse-
HUSI CUCTEMbI M3MEPEHUst TOKa

Hu3kouacToTHOe MepefaToOYHOE COMNPOTUB/EHME Lenu «AaTuuk Toka — aTTeHlaTop — ka6enb» onpeaensoT
cregyowum 06pas3om.

MopatoT TOK /1y, cMnoit 1 A Ha NepeAHIO0 CTOPOHY AaTurKa ToKa (CTOPOHY MoJayun 3/eKTPOCTaTUYECKOTO pa3psiaa).
JlonyCcTUMbIe OTK/IOHEHWUSI CUJ/Ibl TOKA AOJSIKHbI 6bITb + 1 %. BOfiee BbICOKME TOKM MOTYT WCMOJIb30BaTbCH, €CAIN OHU
TEPMUYECKM He BAMSIIOT Ha AaTUYMK ToKa. M3MepsioT BbIXO4HOe HanpshkeHne V Ha Harpyske conpotuBiieHnem 50 Om.

BbIUMC/ISIIOT NepeaaToyHoe CONpoTUB/EHME Mo opmyse

(8.1)

MpumeyvaHwune — ONsa TOro, YTO6bLI NPOBEPUTL TOT (DAKT, YTO BHELUHMNE HaMPSHXXEHUS He BAWSIOT Ha pe3y/bTar
N3MepeHns, NpoBoAsAT U3MEPEHUs C MOMIOXKUTENbHLIM U OTpULLATENbHbIM TOKaMu. Pe3ynbTaTbl M3MEPEHU [OSKHbI
oTnmyaTbCcs He 60nee Yem Ha 0.5 %.

[lonyckaeTcsi NpyMeHeHne APYrMX MeTOAOB ONpeAesieHns NepefaTouHbIX XapakTePUCTUK LEenu «4aTtynk Toka —
aTTeHaTop — Ka6esib».
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MpunnoxeHne C
(cnpaBo4yHOe)

Knaccudukauma kayectsa (oyHKLNOHUPOBAHNSA

C.1 O6wme NoNoXeHNs

B HacTosLeM NpuaoXeHMn NpMBOANTCS O6LLMNIA MeToA, onpeaensiowmii 4ONYyCTUMOE Ka4yeCcTBO BbINO/IHEHUS 31eX-
TPUYECKNX/INEKTPOHHbBIX (DYHKLMIA 3N1EKTPUYECKO cucTemoli aBTOMO6WASE BO BPEMS UCMbITaHWA HA YCTONYMBOCTb K 3/1€K-
TpocTaTuyeckum paspsifam. MeTon OCHOBaH Ha CriefyHoLnX NOMOXEeHUsIX:

a) ncnbityemoe TC/aBTOMOGU/Ib MOXET BbINOHATL OAHY UM HECKO/IbKO (DYHKUWIA (Hanpumep, 3/1eKTPOHHbIV 6/10K
MOXeT ynpaB/iaTb CTEK/I00YNCTUTENSAMU, MPOGIECKOBLIMU Masiukamu, apaMmu G/IMKHEro cBeTa):

b) PyHKUNA MOXET MMEeTb HECKO/IbKO pabouunx pexumoB (Hanpumep, GAMXHWI CBeT BK/OYeH, GAMKHUIA cBeT
BbIK/THO4EH, NPO61eCKOBbIi MasHOK BK/IHOUEH, NPO6IECKOBbI MasyOK BbIK/TOYEH);

C) pabounii pexnm MOXeT UMeTb HeckosibKo cocTosiHuii (1. 11 IIl, 1IV) (Hanpumep, B pexume BK/IKOYEHHOTO 6VKHEro
cBeTa COCTOsiHME |l MOXeT accouMMpoBaTbCS C BbIK/TIOYEHHbIM G/1MKHUM CBETOM BO BpeMs BO3[eliCTBUS NMOMexoi ¢
aBTOMaTUYEeCKMM BOCCTAHOBJIEHWEM MOC/e NOoAAB/IEHUA MOMEXWN).

Knaccudunkaums ypoBHel kayectBa PYHKLMOHMPOBAHUSA NMPUMEHSIETCSA K Kaxaolh yHKLMN.

C.2 MeTopa knaccudmkaymnm

MeTo/A OCHOBbIBaeTCA Ha CaeAylowWwmnx npuHumunax:

a) YPOBEHb KayecTBa BbIMOSIHEHUS OTHOCUTCSH K KaxAoli OTAEeNbHOM (OYHKUMM, U eCcnin TPaHCMOPTHOe CpeAcTBO
MOXeT MMeTb MHOTO (PyHKUWA, TO ncnbityemoe TC AO/KHO Kak NpaBusio, BbINOMHATE HECKO/IbKO (YHKLMI (Hanpumep,
3N1EeKTPOHHbIN 610K MOXeT ynpaBiATb CTEK/TIO0UNCTUTENSAMM, NPOGIECKOBLIMU Masukamu, papamu 61MXHEro ceeta):

b) YHKUMA MOXeT ObITb NPOCTON — TaKOW Kak onepawuus BKAOYEHUA — BbIK/THOYEHUS UAN CNIOXHOW Kak. Hanpu-
Mep. nepegaya faHHbIX MO WWHE AaHHbIX.

Heo6X0AMMO OTMETUTb, YTO KOMMOHEHTbI WA CUCTEMbI JO/KHbI UCMbITbIBATLCS B YCNIOBUSIX, UMUTUPYIOLWMX 3N1EK-
TPOMarHMTHY0 06CTaHOBKY aBTOMOGWS, BO34eliCTBUIO KOTOPOU nogBepraTcs ycTpolicTBa. 3ToO NOMOraeT co3gathb KO-
HOMMYECKN N TEXHUYECKU ONTUMWU3NPOBAHHYIO KOHCTPYKLUIO KOMMOHEHTOB W CUCTEM, NOTEHUMANbHO NOABEPXEHHbIX
BO34eliCTBMIO MOMEX.

HacTosee npuioxeHne He npefHasHavyeHo A/s crneymdukaunun npogykra. Ero npyMeHstoT COBMECTHO C Mpo-
Lefypoli ucnbiTaHWs B COOTBETCTBUM C HACTOSAWMM CTaHAApTOM. [MO3TOMY B HACTOSILLEM MPUIOXKEHUN HE YCTaHOB/IEHbI
0co6ble 3HaYEeHUA CTeneHen XeCTKOCTU UCNbITaHW, T. KOHW A0/KHbI YCTaHaBNMBATbCA M3roTOBUTENAMU aBTOMO6unen
1N nocTaBLMKaMWN 3anacHbIX YyacTeil. TeM He MeHee HacToOsiLiee MPUIOXKEHNe MOXHO MCMNOoNb30BaTh ANA ONUCaHUA
Tpe6oBaHWii K PYHKLMOHA/IbHOMY COCTOSIHUIO KOHKPETHOro yCTpoiicTBa Npu yC/IOBMM CNefoBaHWs MpUHLMNAM HacTos-
Wero MpUIOXKeHUA U NP Ha/IMYUKN COralleHns Mexay M3roToBMUTENIeM U MOCTaBLYMKOM. Takoe onucaHve pernameHTu-
pyeT. Kak oTAeflbHble YCTPOicTBa [O/KHbI BECTU Ce6s Npu BO3AECTBMM OnpefeneHHbIX UCMbITaTe/IbHbIX CUTHAsIOB.

C.3 OCHOBHbIe 3/1eMeHTbI Knaccugukaumm

C.3.1 O6wune nonoxeHuns

Ans onucaHnsa kavecTBa (PYHKLUNWOHUPOBaHUS HEOGXOAUMBI ABa 3/1eMeHTa B cooTBeTcTBUM ¢ C.3.2 n C.3.3.

C.3.2 Ka4yecTBO BbINOJIHEHUA PYHKLUN

[laHHbIi 9NeMEHT onucbiBaeT OXngaemoe BbiNonHeHWe hyHkumMm TC. noaBepraemMoro ucnbiTaHusiM. Huxe nepe-
YncrieHbl YeTbipe COCTOSIHUA (DYHKUMOHWPOBaHUA (oxugaemoe nosefeHve yHKuun, Habnwogaemoe BO BPeMS UCMbI-
TaHui):

MpumevaHus

1 JlaHHbIA 31eMEeHT NPUMEHUM K KaxAoWn oTaenbHoOl yHKumm TC 1 onuckbiBaeT paboyee COCTOAHUE onpeaeneH-
HOI OYHKUUN BO BPEMSI M NMOC/e UCMbITAHUS.

2 MuHUManbHoe COCTOSIHME BbINOMIHEHNA (DYHKLMM yCTaHaBAUBAaeTCA ANA KaXAOro ucnbiTaHusa. JononHuTenb-
Hble TpeboBaHMsA MOryT ObITb COr/laCoOBaHbl MeXAy W3roTOBMUTENEM N MOCTaBLUKOM.

a) cocTosiHWe | — HopManbHOe (PYHKLMOHWPOBAHME B COOTBETCTBUN C  Tpe6OBaHUSIMM BO BPEMS U NOC/IE UCMbI-
TaHus:

b) cocTosiHMe Il — PyHKLMOHUPOBaHVE HE COOTBETCTBYET 3aJaHHOMY BO BPEMSsl UCMbITAHUS, HO aBTOMAaTMYeCcKu
nepexoAnT K HOPMasibHOMY (PYHKUVOHVWPOBAHWIO MOC/Ie OKOHYAHUSI UCMbITaHUS;

c) cocTosiHue Il — PyHKUMOHMPOBAaHME HE COOTBETCTBYET 3ajaHHOMY BO BPEMS UCMbITAHUS 1 HE BOCCTaHaBnBa-

eTcsA 6e3 BMewaTe/IbCTBA BOAMTeNs/Maccaxupa, Hanpumep, BKIOUYeHue/BbikNoueHre TC ANsA 3a4aHHOIO MCMbITaHus
UM BK/IIOUEHME 3aXMUTaHWs NOC/ie OKOHUYaHWUs BO3AelCTBUS:

d) cocTosiHne IV — dyHKLUMOHMPOBAHNE HE COOTBETCTBYET 3aaHHOMY BO BPEMS UCMbITAHUS UK MOC/IE HEFO U He
MOXET BOCCTAHOBUTLCS 6e3 60/1ee MHTEeHCUBHbIX Mep. TakuxX Kak oTCoeAnHeHne u noacoeanHeHne 6atapen uam nposo-
Aa NUTaHusl. ®YHKUWA He [0JKHA NPUBOAUTL K MOCTOSIHHBIM MOJIOMKaM B pe3y/ibTaTte UCMbITaHWA.
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C.3.3 CTeneHb XeCTKOCTU UCnbITaHUi

[laHHbI 3N1eMeHT onpegenseT CTeMNeHb )XECTKOCTU UCMbITaHWi OCHOBHbIX MapaMeTpoB curHana. CTeneHb XecTKo-
CTW UCMbITAHUIA — 3TO ypoBeHb BO3AelicTBUSA Ha TC Ana AaHHOro MeToja UCNbITaHUA. CTeneHn XeCTKOCTU WUCNbITaHui
[O/IXHbI YyCTaHaB/IMBATbCSA M3roTOBUTE/IEM B 3aBUCMMOCTM OT paboynx XapakTepucTuk yHKUnum.

C.4MpuMmep cOCTOAHUA PYHKLNOHNPOBaHUSA

C.4.1 O6wnii npuMep COCTOAHNA (DYHKLMOHUPOBaHUSA

OTHOLWeHNe Mex/ay CTeNeHsAMU XeCTKOCTU WCMbITaHU 1 cooTBeTCTBYOL el knaccudukaymeii COCTOSHUSA BbINos-
HeHUst (PYHKLUM nokasaHO Ha pucyHke C.1.

Ha pucyHke C.1 npuHATO:

a) thyHKuMeli [ONXKHO 6blITb HOMUHaNbHOE co6bITUe Ne 1 (cocTosiHue 1) 40 CTENEeHU XECTKOCTU UCMNbITaHU L,;

b) HeoxwnpaaHHoe cobbiTve Ne 2 gonyckaeTcs Bbille CTeNeHN XecTKocTu L,;

C) HeoxunAaHHoe cobbiTMe N9 3 fonycKaeTCs Bbllle CTENeHUN XecTkocTn L.

MNMonb3oBaTtenb MOXeT CrpynnMpoBaTh MYHKLUN B KaTeropuu, 4To6bl UMeTb BO3MOXHOCTb MCNO/b30BaTh pa3iny-
Hble CTEMeHU XeCTKOCTW MCMbITaHuiA.

CocTosiHMe BbINOAHEHNSA (DYHKLUUN CTeneHn XecTKOCTU MCMbITaHWU
HeoxugaHHoe cobbiTve N9 4 (cocTosiHme |V, gonyckatoTcss coctosHums |, Il u 111)

HeoxunaaHHoe cobbiTne N9 3 (coctosiHme lll, gonyckatoTcs coctosiHus | u l) wdi
HeoxunpaHHoe cobbiTe N9 2 (cocTosiHue Il, gonyckaeTcsa cocTosHue |) Lol

HomMuHanbHasa oyHKUNA — cobbiTve Ne 1 (cocTosiHue Tuna l)

PucyHok C.1 — Tlpumep knaccuurkaunm COCTOSAHUSA BbIMONHEHUS YHKLUN

C.4.2 Mpepnaraemble CTEMNEHN XECTKOCTU UCMbITAHUNA

MpuMepbl YCTAHOB/IEHNSI CTEMEHMN XEeCTKOCTU UCMbITaHU npuBeAeHbl B Tabnunuax C.1 — C.7
Ta6nuuya C.1 — NcnbiTaHNA KOMNOHEHTOB, NpUMep Ta6nunya C2 — NcnbiTaHMA KOMMOHEHTOB; NpUMep
CTerneHn XecTKOCTV UCMbITaHWii Npu BO3AencTBUN Nps- CTENEHN XECTKOCTU UCMbITaHUi Npu Bo3aelicTBUM Npsi-
MbIMW KOHTakTHbIMW paspsgamu MbIMU BO34YLHbIMK paspsgammn
CTeneHb CTeneHb
KeCTKOCTM KaTteropua 1 Kateropusa 2  KaTeropusa 3 KeCTKoOCTU KaTteropua 1 Kateropus 2  KaTteropusa 3
ncnbiTaHni ncnbiTaHuit
n, + 8 kB +8 kB + 15 kB 4. + 15 kB + 15 kB +25 kB
L31 +6 kB +8 kB +8 kB *.3i +8 kB +8 kB + 15kB
L2l +4 kB +4 kB +6 kKB *.2i +4 kB +6 kB +8 kB
Lv +2 kB +2 kB +4 kB +2 kB +4 kB +6 KB
Tab6nuuya C.3— lVcnblTaHUS KOMNOHEHTOB; Npumep Ta6nuya C.4— lVcnbiTaHUa TPaHCNOPTHOrNO cpea-
CTerneHn XecTKOCTW UCNbITaHWi Npu BO3AdencTBUM nNps- CcTBa; MpMMep CTENEeHW XeCTKOCTU UCMbITaHWi npu BO3-
MbIMW KOHTakTHbIMW paspagamu AefCTBUM KOHTaKTHbIMW paspsagamu (TOUKU, AOCTYMHble
TO/IbKO BHYTpY aBTOMO6UNSA)
CTteneHb
XEeCTKOCTH Kateropusa 1 KaTteropua 2 Kateropus 3 CreneHsb
ncnblTaHni XEeCTKOCTHU Kateropus 1 Kateropusa 2 KaTteropus 3
ncnbiTaHnii
1-A + 8 kB + 15 kB +20 kB
+6 kB +8 kB +8 kB
1.3, +6 kB +8 kB + 15 kB -4,
i +4 kB +4 kB +6 kB
12, +4 kB +4 kB +8 kB *-3i
- +2 kKB +2 kB +2 kB
y +2 KB +2 kB +4 kB 12,
He He He
npumMmeHs- npumMmeHs- npuMeHs-
eTca eTca eTtca
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Ta6nwnuya C.5— McnblTaHNA TPaHCNOPTHOrO cpea-
cTBa: NpMMep CTENeHU XeCTKOCTU MUCNbITaHUii npyu BO3-
AelicTBUN BO3AYLWHbIMKU pa3pagamu (TOYKW, AOCTYNHbIe
TONbLKO BHYTPY aBTOMOGUSA)

CreneHb
KECTKOCTHU Kareropus 1 Kateropusi 2 Kateropusi 3
vcnbiTaHnia

Lt, +8 kB + 15 kB + 15 kB
L3> +6 kB +8 kB +8 kB
L2) t4 kB +4 kB +6 kB
Lv +2 kB +2 kB +4 kB

Ta6nwuuya

FOCT P 50607—2012

Ta6nuya C.6— VcnbiTaHUa TPaHCNOPTHOrO cpea-
cTBa: MprMep CTENEHU XECTKOCTU WUCMbITaHUI Npu BO3-
AEACTBUN KOHTaKTHbIMW paspsifaMu (TOYKKU, AOCTYMHbIe
TO/IbKO BHYTPU aBTOMOGUSA)

CreneHb

KECTKOCTU Kateropua 1 Kateropua 2  Kateropus 3
ncnbiTaHuii

La, +6 kB +8 kB +8 kB

L3, +4 kB +6 kB +6 kB

Lot +2 kB +2 kB t4 kB

La, He He He
npumeHs- npumeHsa- npumeHs-

etca etca etca

C.7 — lcnblTaHNA TPaHCMOPTHOrO CpeAcTBa; NPUMeEpP CTerneHU XecTKOCTu

MCMbITaHWA NPV BO34EWCTBUN BO3AYLWHbLIMU paspsifaMmu (TOUKU, OCTYMHbIE TOSIbKO CHAPYXun

aBTOMOGUNA)

CreneHb
ECTKOCTU
vcnbiTaHnia

Kateropusa 1

" + 15 kB
L3 + 8 kB
L2 +4 kB
Lu +2 kB

Kareropusa 2 Kateropus 3
+ 15kB +25 kB
+8 kB + 15 kB
+6 kB +8 kB
+4 kB +6 kB
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Mpunnoxenune O
(cnpaBoyYHOE)

PyKoBOACTBO K MeTOAAM UCMbITaAHWIA. 3HAYEHME CONPOTHUBEHUS Pe3nCcTopa reHepaTopa u BO34YLWHbIi
UMW KOHTaKTHbIN pa3psag

D.1 Bbi6Op 3Ha4YeHusA pesucrtopa

McnbiTaHnsa, NpoBOAUMbIE C pe3nucTopaMyu COMpoTUBeHNEM 2 KOM. MMUTUPYIOT pa3psaj HenocpeacTBEHHO OT
yenioBeKa yepes3 KOXy. VcnblTaHUs, NpoBOANMbIE C pe3nucTopamn conpoTtuesiieHnem 330 OM. MMUTUPYIOT paspsg Ha
Teno yesloBeka Yepes MeTa/l/IMYeCcKnii NpegmMeT (Hanpumep, WHCTPYMEHT, KoY, KO/bLo). VicnbITaHNS C pesucTopom
conpoTuBneHvem 330 OM sABNAKOTCA 601€€e XeCTKMMU, YeM C Pe3nCTOPOM COMpOTUB/IEHMEM 2 KOM.

Bbi6op conpoTuBeHus paspaga A5 UCMbITaHWUi A0/KeH 6biTh yKa3aH B niaHe WChbITaHui.

D.2 MeToga Bbl6opa UcNbITaHWA

Bbi6op MeToAa UCNbITaHUA (Nogava BO3AYLWHOrO WM KOHTaKTHOroO paspsija) A5 OLeHKM cooTBeTcTBUSA TC 3aBu-
CUT OT TOrO, Kakyto MHhopMaLuo Heo6xo4MMO NOYyYNTb NPU UCMbITAHUAX 3/1EKTpOCTaTMYeckum paspsgom. B pasgenax
D.3—D.5 npepcTtaBieH 0630p ABYX NOAXOA0B C OLEHKOW NPenmyLecTs U He0CTaTKOB KaX4oro metoja.

0.3 MeTopa BO3AYWHOrO pa3psaga

D.3.1 O6uwmne nonoxeHmsa

MeToa BO3AyLHOro paspsga BOCNPOW3BOANT 3/1EKTPOCTATUYECKUNIA pa3psj, BO3HUKAKOWMNI B peasnbHbIX YC0BUAX.
OTO 3HA4UT, YTO hopMa BOJIHbI MMMNYSILCHOMO TOKA, NoAaBaeMoro Ha TC. MOXeT 3HaunTe/IbHO U3MEHATLCA OT UMMybca
K MMMy/bCy.

D.3.2 NMpeumyuwectBa MeToZa BO3AYLWHOro paspsaga

OCHOBHOE MpeuMyLLecTBO AAHHOTO MeToja 3ak/lovaeTcs B TOM. YTO to6Gble U30NMpyOLWMe MOBEPXHOCTU Wan
BO3ylWHble 3a30pbl B TC MOryT 6bITb NPOBEpPeHbl Ha NPO6OV HanpshXXeHus. pyrum npenmyLecTBOM MeToAa BO34YyLIHO-
ro paspsiga fBnAeTcs T0. 4To peakyus TC Bbi3biBaeTCA peasibHbIMU BO3eNCTBUAMMN 3N1E€KTpOCTaTMYeCKUMU paspsagamu.
OTO 3HAYUT, YTO AN [AHHOTO UCMbITAaTe/IbHOrO HaNpPsXeHUs Of4MH UMMY/NbC MOXET OKasblBaTb BO3jeiicTBMe Ha TC. a
apyroii— HeT. Korga TC pearvpyeT Ha BO3felicTBMe, 3Ta peakLusa MOXeT OT/In4aTbCA OT paspsaja kK paspsagy. W HakoHel,
BO3[YLWHbIA pa3psag UMUTUPYET He/IMHeNHbIe OTHOLWEHNA Me3y amninTyAamMmun HanpsXXeHns 1 Toka, NpUcyTcTByowe B
peanbHbIX 3/1eKTPOCTaTUYECKNX pa3psifax.

D.3.3 HepocTtaTkm metoja BO3AYyLWHOro paspsga

OCHOBHbIM Hef,0CTaTKOM MeToAa BO3AYLHOro paspsifia siBAsieTCA TO. YTO Ha NPaKTMKe NpUMeHeHne 3Toro MeToga
MOXeT noTpe6oBaTb LLe/fIo Cepun ANNTENbHbIX NCNbITaHWIA. VCnbiTaHUA METOL0M BO3AYLWHOro paspsga MoryT 3aTAHYTb-
C5l Ha HeCKOJ/IbKO 4acoB M3-3a He06X0A4MMOCTM nofaBaTb (BO3MOXHO) COTHM pa3psfoB Ha TC. 4To6Gbl NOMHOCTBLIO (aAek-
BaTHO) OLEHUTb U MNOHATL peakuunto TC 1N BEPOATHOCTb ee nosBneHus. Kpome atoT HegocTatka TC MOXeT HeyCcToinumBo
pearvpoBaTb Ha BO3/eiCTBMe 3fieKTpocTaTuyecknmmn paspsgamu. 3To co3gaeT cepbesHble Npo6sieMbl BOCNPON3BOAM-
MOCTUN pe3ynbTaToB MUCMbITaHWI, NPU KOTOPbIX TpebyeTca NposeAeHne gasibHeRWnX NcnbiTaHnii 4NA onpeaeneHns kade-
cTBa (pyHKUnoHmnposaHusa TC.

D.4 MeToj KOHTaKTHOro paspsjga

D.4.1 O6uwme NnonoxeHusa

MeToa KOHTaKTHOro paspsaga UMUTUPYeT 3/1IeKTPOCTaTUYEeCKNii pa3psf, HO He BOCNPOU3BOAUT BCE XapaKTepUcTukn
peasibHOro SIB/IEHNA 3/1eKTpOoCTaTMyYeckoro paspsga. MeTo/[ KOHTakTHOro paspsiga o6najaet 60/blieli BOCNIPOU3BoOAU-
MOCTbIO pe3y/nbTaTOB UCMbITaHWI 3N1eKTpocTaTUYECKNMMN paspsagamm. 3TO 3HAUNT, YTO (POPMbI UMMNY/ILCHOTO Toka Ha TC
6yayT ocTaBaTbCsA OTHOCUTE/IbHO MOCTOSAHHLIMU OT UMMYJ/IbCa K UMMY/bCy.

Bo Bpems BO3[eNCTBMA 3/1eKTPOCTATUHECKUM Pa3psifoM MOXHO n3bexaTb OTKOHEHWW, Bbi3BaHHbIX BO3AYLIHbIM
3a30pOM, NpPU 3TOM XapakTepucTKN NoBepxHocTeld TC He MMEKT 3HaUYeHWs, ec/iM NOBEPXHOCTU He SAB/IAI0TCA HEMPOBO-
OAWNMN B KOHCTpYKUmn TC.

D.4.2 NMpenmyuwectsa MeTofa KOHTAKTHOro paspsajga

OCHOBHbIM NMpPENMYyLLECTBOM MeTOAa KOHTaKTHOro paspsja sBAseTCA TO. YTO NOCTOSAHCTBO M BOCMPON3BOAUMOCTb
hOpMbI BOJIHbI TOKa 3/1EKTPOCTATUYECKUX PaspsfoB 06bIYHO MPUBOAAT K 60/1ee MOCTOAHHOMY U BOCMPOU3BOAUMOMY
dyHKUnoHnpoBaHuio TC. MeTo[ KOHTaKTHOro paspsija ABMAETCA MeHee A/INTe/IbHbIM MO0 CPaBHEHUIO C MeTOA40M BO3-
AYWHOro paspsaja, Tak Kak ero MOXHO NMPUMEHATbL B aBTOMAaTUYECKOM pexume ¢ nogadvein nmnynbcos Ha TC ¢ OTHOCK-
Te/IbHO BbICOKOI CKOPOCTbIO MOBTOPeHUs (Mpu yCNoBUM, YTO 3apsj, NOJSyYeHHbId Mexay ABYMs paspsjaMu, MOXeT
ncuyesartb). Ha npakTvke NnpymMeHeHne MeTo/la KOHTAaKTHOro pasps/a Nno3BosifAeT OLeHUTb yCcTounBoCTb TC K asiekTpocTa-
TU4eckMM paspsgam Mnpu OA4HOBPEMEHHOM COKpalleHUNn BPEMEHU WUCTbITaHWUA.

D.4.3 HepgoctaTkm meTofa KOHTaAKTHOro paspsaga

OCHOBHbIM HeJ0CTaTKOM MeToAa KOHTaKTHOro paspsja fBASeTCs TO. YTO A/ Hero TpebyeTcsa NMpPoOBOAMMOCTb
NOBEPXHOCTU B TOYKE MPUIOXKeHUA 3apsga. Kpome TOro, MCnbiTaHWE KOHTaKTHbIM paspsfoM MOXEeT He MNOo3BOMUTb
oueHUTb peakuuio TC Ha peasibHOe HanpshXeHue, MOCKOJIbKY NPOUN3BOJIbHbIE U3MEHEHNA (DOPMbl BOJIHbI 3/1€KTPOCTATU-
YeCKOro paspsja, KoTopble CyLecTBYIOT B TPUpoAe, He BOCNPON3BOAATCA. . HakoHel,, HanpsXeHne 3/1eKTpoCTaTUu4ecko-
ro paspsifia U ToK ABAAIOTCA MPAMO NPOMOPLMOHA/IbHbIMU BO BPEMS 3TUX WCMbITaHWA, TOrAa Kak OTHOLEHWe mexay
Hanps>XeHNeM U TOKOM B eCTeCTBEHHO BO3HMKAaKLWWX 3/1eKTPOCTATUHECKMX paspsafax ABNAETCA HeNMHENHbIM.
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D.5 NMosepxHocTn TC

D.5.1 O6uune NnonoxeHnsa

Bbi6op meToga ucnbITaHWii MOXeT ObITb YACTUUYHO OCHOBAH Ha Ha/IMuun NPOBOAAWMNX WM HEMNPOBOAAWMUX NO-
BepxHocTeli TC.

D.5.2 NpoBoaAw e NOBEPXHOCTN

MpoBoAsL e NOBEPXHOCTU N NIACTUHbBI CBA3M MOTYT NOABEpPraTbCs UCMbITAHMAM MEeTOA0M BO3/YLIHOTO WAN KOH-
TakTHOro paspspja.

[ns npoBoAAwWMX NOBEpPXHOCTeli peKkoOMeHAyeTCA UCMOo/b30BaTb MeTO/[ KOHTAKTHOro paspsiga us-3a nydlleli Boc-
npon3BOANMOCTU.

D.5.3 HenpoBogase NnoOBEPXHOCTHU

[ns n301MpoBaHHbIX NOBEPXHOCTER NPeAnoYTUTE/IbHO NMPUMEHATL MeTo/, BO3AyLWHOro paspsaga (bnarogaps npu-
cyuieid emy npupoge). MeTo/ BO3AYyLIHOrO paspsifa UCMOMb3yeTca Npu onpejesieHnn HanpshkeHuss Nnpo6os noBepxHoC-
Tell. KOTOpble MMEKT MPOBOAALLYIO NOAJIOXXY (MOBEPXHOCTb) C U30/IMPYIOWMM NOBEPXHOCTHLIM cnoem. Ecnu B aToW
cuTyauum mcnosnb3oBaTb MeTO[ KOHTAKTHOro paspsfga nytem npobuBaHUsS M301MPYHOLWLEro NOBEPXHOCTHOrO C/os, 3TO
MOXeT NPUBECTU K NPOAB/IEHNIO N36bITOYHOrO TOKa, NojaBaeMoro Ha TC. Mo CpaBHEHUIO C TOKOM BO3/yLIHOIO paspsja,
T. K. 6yeT OoTCyTCTBOBaTb COMPOTUB/IEHME Ayrn. [/18 NO/THOCTbIO M30/IMPOBaHHbIX NMOBEPXHOCTEN MOXHO NMPUMEHSATb
MeTOo/, KOHTaKTHOro paspsja, HO B Bu/Je HEenpsaMoro WCNbITaHWsA, 3ak/yvalowerocs B Mnojadye 3/1€KTPOCTATUHECKUX
paspsA0B Ha NPOBOASALLYI0 MMACTUHY, PACMOIOXEHHYK PSAOM C HEeNnpoBOASALLEA MOBEPXHOCTbIO, KOTOpas WCMbITbI-
BaeTcs.

D.5.4 Henpsimoe Bo3aeiicTBne

Mpu npoBefleHNN UCNbITaHN C HENPAMbIM BO3AENCTBUEM 3/1IEKTPOCTATUYECKUX Pa3pafoB NPUMEHSAIOT MeToj
BO34YLLHOrO UM KOHTAKTHOTO paspsija B 3aBUCUMOCTM OT MeTofja UCMbITaHWii C LeNssMnU nmmTauum, ykasaiHibimm B D.3
n D.4. B HacToAuWEeM cTaHAapTe AN HeNPAMbIX UCMbITAHNA UCNONbL3YITCA TOMILKO KOHTaKTHble paspsafbl. 3TO 06bACHA-
eTCcsl TEM. YTO pe3y/ibTaTbl UCMbITAHWIA KOHTaKTHbIMU pa3psgaMun siBNsoTcsa 6osee BOCNPOU3BOANMbBIMU.
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Mpunoxexune E
(cnpaBoyYHOE)

TexHuueckoe 060CHOBaHME KaNMBPOBKN reHepaTopa BO34YyLWHbIX pa3psLoB

E.1 CyuwecTByeT BO3MOXHOCTb OXapakTepnsoBaTb Npub6an3nTesnbHoe NoBeAeHWEe UCMbITATENIbHOTO reHeparopa
BO3/YLUHbIX Pa3paAoB.

MonyyeHne npepckasyembiX ¥ BOCNPOM3BOAMMbIX Pe3y/ibTaToB 3aBUCUT OT YC/IOBUA NPUMeEHEHWs BO3/YLHOro
paspspga, kak ykaszaHo B D.3. OcHOBHas npo6riema 3ak/loyaeTcsi B CKOPOCTU MPUGAMXKEeHUs paspsiiHOro anekTpoja
reHepaTopa K NpoBepsAeMOil He3apshKeHHO MulieHW. [laxe ecnn ocTaslbHble KpUTU4Yeckue napameTpbl (Hanpumep,
BNaXHOCTb, TeMnepaTypa U CKOPOCTb NPUGAMKEHUST) OCTAOTCA MOCTOAHHLIMU, CTOXacTuyeckas npupoja craTucTuuec-
KOro BPEMEHHOro MHTepBasa MOXeT MPMBECTU K 6OMbIMM M3MEHEHUAM BO BPEMEHW HapacTaHUs U B MUKOBOM TOKe.
MHoOrne He NpMeMnIOT yCTaHOB/IeHWe GOMbLINX [OMNYCKOB N0 U3MepeHHOMY TOKy. [1/1 BO3AyLIHOro pa3psija Tok onpeje-
nseTca:

a) conpoTUBNEHNEM [yr1 B 3aBUCUMOCTU OT BPEMEHMU;

b) 3/1eKTPUYECKOl N MexaHU4eCcKoW KOHCTPYKLUUel reHepaTopa.

MockonbKy hunsnka Npo6os He 3aBUCUT OT KOHCTPYKL MU reHepaTopa, HeT Heo6X0ANMOCTM NPoBepATh ee. ITo faeT
ABe BO3MOXHOCTU y4YeCTb COMPOTUB/IEHNE AYTN B 3aBUCUMOCTU OT BPEMEHU:

1) Bb/lpaTb NapameTpbl paspaga (HanpsXKeHne, CKOPOCTb MNPUGAVXEHUS, BNAXHOCTb U T. 4.) 1 NapaMeTpbl u3me-
peHus (M3MepeHVe BO BPeMeHHOW 06/1acTu, n3MepeHne B 4acTOTHOI 061acTu, LWWPWHY NOMOChI YacToT U T. A.) Tak.
4YTOGbI OCTaBLUEecs BANSHUE Ayrv GbISI0  HACTO/IbKO Maso, YTO ero MOXHO UrHOpUpoBaTh (T. €. UCNO/Ib30BaTb NPUGANXe-
HUWe K njeanbHOMy nepekaoyarenio), wam

2) BblbpaTb NapameTpbl, YTOObI BAUAHWE AYTN HA pPa3psfHbIi TOK 6bIN10 N3BECTHO.

B 060u1X cniydyasx BO3MOXHO U3YUUTb 3M1EKTPUYECKYIO N MeXaHNYecKyto KOHCTPYKUWUW reHepaTopa.

E.2 CyuecTByeT MHOro MeTOZ0B Oonpe/esieHnsi XxapakTepUCTUK KOHCTPYKL MU reHepaTopoB Npu OfpaHUYeHHOM Wn
M3BECTHOM BAUSIHUM AyTW. HuXe npuBeaeHbl TpU MeTopa:

a) reHepatop gepxaT Haj 60MblON NNACTUHON 3a3eM/IeHNs B pexnme BO3AYyLIHOro paspsaa, nosiHoe ConpoTus-
NleHVie ero HakOHEeYHUKa MOXeT 6biTb U3MEepeHOo, HampuMep, C MOMOLLIO aHanusatopa ueneii. MNocne onpegenexHns
NOJSIHOTO COMNPOTUB/IEHNSA OHO MOXeT 6bITb Npeo6pa3oBaHO BO BPEMEHHYO 061acTb 4151 NOyYeHUs UMMNYNbCHON Xapak-
TepuUCTUKKN. MyTeM UHTErpMpoBaHna UMMYNbLCHON XapakTepPUCTUKN NOMy4YatoT NepexofHyo XxapakTepuctuky. MepexogHas
xapakTepucTuka paBHa paspsAHOMY TOKY Npu conpotueneHun ayrn 0 OM. Mo Mepe NpUGANXEHNS BpeMeH HapacTaHus
K HY/I0 AN1S nAeasibHO NepekstoYaemMoli Ayrn HeMb3s NosyYnTb Nosie3Hoe BpeMs HapacTaHUsA TOKa;

b) ecnn nUcnbiTaTeNlbHOE HanpsXXeHue J0cTaTOYHO HU3Koe (Hanpumep, 500 B), noBegeHne ayrn npnéamxaerca K
naeanbHOMY nepekstovaTesnto, kak 3To BUAHO ANSA WMPUHBI nonockl 1.5 ITy. Ecnv reHepatop paspshxalT Hag AaTYUKOM
TOKa NPV TakOM HMU3KOM HanpskeHuu, hopma Toka 6yaeT 3aBMCeTb OT U3MEPUTENbLHOW CUCTEMbl (BpeMs HapacTaHusa n
NUKOBOE 3HAYEHWE) U KOHCTPYKUMW reHepaTtopa. Vicnonb3ys aToT MeToA, paspskatoT reHepatop 500 B Hag pgatyukom
TOKa C BbICOKOI CKOPOCTbIO NMPUBANXKEHNA ABaXAbl U Bbl6npaloT hOpMy BOJSIHbI TOKa, MMEKOLLYI0O camoe 6bICTpoe Bpems
HapacTaHusa (BO BpeMs 3TOro paspsja gyra npubnmkaerca K ngeanbHOMy nepekstoyaTesiio). 3aTteM MNoyYeHHY0 BOJHY
TOKa CpaBHMBAIOT C KOHTPO/IbHOI BO/THOW paspsAHOro Toka Mpu yC/i0BWM, YTO BPEMS HapacTaHWs Ha Aucnnee MoxeT
3aBUCeTb OT U3MEPUTENIbHOW CUCTEMbI, HO HE OT KOHCTPYKLMK reHepartopa;

C) BO3AYLHbIA pa3pas MoxeT 6biTb BOCMPoOM3BeAeH OYeHb 3hEKTUBHO, €CNMN UCNbITaTeNIbHOE HamnpsXeHue,
AaBrieHne BO3ayxa W A/IMHA Ayru (T. €. paccTosiHMe 3a30pa B MOMEHT NMpo60os) OCTalTCs NMOCTOSAHHbIMU. 3TOT0 MOXHO
[0CTUYbL C NOMOLbIO MOCTOSAHHOIO BO34YLHOrO 3a30pa, MeA/IeHHO yBenmumBas (C MeAneHHOW ckopocTbio 20 B/c) ucnel-
TaTenlbHOe HanpshxeHue. MNpo6oli BO3HMKaeT NpU Hanps>KeHWW, YCTaHOB/IEHHOM 3akOHOM [laleHa. T.e. BpeMsi HapacTa-
HMA Toka 6yAeT MeHblle, YeM Npu GOJbLUVHCTBE BO3AYLIHbIX Pa3psaAoB, MMeoLWwmnx 60s1ee BbICOKYIO CKOPOCTb Npubamxke-
HUS. ANA NpUMeHeHUs 3Toro MeToja ycTaHaB/MBalOT 3a30p pasmMepoM 0,2 MM 1 MeA/IeHHO YBe/IMYnBatoT HanpskeHue.
Pa3paaHbIil TOK MOXHO CPaBHUTb C KOHTPOJIbHLIM TOKOM, NPUHMMas BO BHYMaHVe, YTO CONPOTUB/IEHNE AYTN OKa3blBaeT
COOTBETCTBYIOLLEEe BANSIHME Ha BPeMs HapacTaHus, onpejensieMoe Ayroi 1 NMKOBbIM 3HAYEHUEM.

M3-3a CNOXHOCTWN BO3AYLWHOro paspsga He 6bin paspaboTaH npuemnemblli meTon nNposepku. MoaTomy 6bi10
NPUHATO pelleHne He Tpe6oBaTb NPOBEPKN BO3AYLWHOro paspsiga. OnepaTtop AO/HKEH 3HaTb, YTO MPU UCMNONb30BaHUN
reHeparopa KOHTaKTHOro paspsja B pexume BO3JYLHOro paspsiia MOXeT NPou3oiiTu He6osblioe UK OYeHb 6osblioe
N3MeHeHne paspsAHOro Toka mMexay paspsgamu (418 O4HOro M TOro Xe HanpshKeHUs 3apsiAHOro asiekTpoja reHepaTo-
pa). Takme M3MeHeHUsi NPOUCXOAAT B peasibHbIX YCNIOBUAX BO3HUKHOBEHWUA BO3AYLIHbIX 3/1€KTPOCTATUYECKUX Pa3psafoB.
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MpunnoxeHwne F
(cnpaBoyYHOE)

JononHutenbHoe paboyee MecTo v npouesypa UCNbITaAHUA 3N1EeKTPOHHbIX
mMopaynei (McnbiTaHWe Nog HanpsXXeHneMm)

F.1 OCHOBHbIe NO/TIOXEHUSRA

B HacToAlWeM NPUIOXKEHUN NPUBOAUTCA AOMNONHUTENbHbLIA MeTOA UCMbITaHWI 3NeKTpocTaTuYeckuMun paspsagamun
nog, HanpsbkeHneM. ITOT MeToA npefHasHayeH ANA NonyyeHus 6osiee BOCNPOM3BOAUMbBIX Pe3ynbTaToOB UCMbITaHW 1
nydwei KOppensuum ¢ UCNbITaHUSAMN TPAHCMOPTHbIX CPEACTB U peasibHbIMU YCNOBUSIMU MO CPaBHEHUIO C UCMbITAHUSAMN
rOPN30HTaNIbHOI NIAacTUHbI CBA3W. MeToA UCNbITaHU ABNSAETCHA HOBbIM, HAXO4AWMMCA B CTagUN UHTEHCMBHOTO 06CYX-
AeHusa. VcnbiTaHne ABASETCA AOMONHUTE/NIbHBIM, NOb30BaTe I MOTYT NPUMEHATbL ero BMecTe CO CTaHAapTHbIM MeTo-
[0M B COOTBETCTBUM C pa3aesniom 8.

F.2 06wure cBegeHuns

[lo npoBeAeHNst UCMbITaHU HEO6XOAMMO COCTaBUTbL M1aH UCMbITaHWiA, BKAOYaloWmMii B ce6s:

- nogpo6HoCcTN paboyero mecTa ANA UCMbITAHWUIA:

- ucnbiTaTesibHble TOYKN:

- pexumbl paboTtbl TC;

- crneyyanbHble MHCTPYKUUN U OTKNIOHEHUSI OT CTaHA4AaPTHOMO UCMbITaHUSA.

N pnmeyaHune — Ecnm us-3a cnokxHoctn TC 3KOHOMUYECKU HelenlecoobpasHO UCMbITbIBATL €r0 BO BCEX
pexvMax paboTbl, pEKOMeHAyeTCsl NPOBOAWUTL UCMbITaHWSA B TEX PeXuMax, KoTopble HanGonee ysisBUMbI. py BbiGOpe
PEeXMMOB UCMbITAHUIA TPe6GyeTCA TEXHUYECKUIA ONbIT MHXEHEPOB. 3TN PeXUMbl AO/DKHbI ObITh YKa3aHbl B NiaHe WUCMbITa-
HWUIA. a 060CHOBaHME UX UCMNO/Ib30BaHNA 3aHOCSAT B MPOTOKO/T UCMbITAHWUIA.

VcnbiTaHne cocTOUT B Nofaye NpsiMbIX U HENpsAMbIX pa3psgos Ha TC. MNMpsamMble pa3psgbl NoJaloT HenocpecTBeH-
HO Ha TC. Henpsamble pa3psafbl UMUTUPYIOT paspsaibl, BO3HUKalOWMe B NPOBOAALWMNX 06bekTax B61m3n TC/peMHAx 6e30-
NacHoOCTW. KOTOpble MoJatTcA Yepe3 mMeTa/i/Inyeckme 3/71eMeHTbl, Hanpumep, NPoBOAALMI peMeHb, Kak OnncaHo B Ha-
CTOAWEM MPUNOXEHUN.

F.3 Pabouyee mMecTo ANs ucnbiTaHWii (NpsiMble N HENPsAMble paspsaibl)

CxeMbl UCMbITaHW NpeAcTaB/ieHbl Ha pucyHke F.1. Cxema BO3AeliCTBMA NPsSMbIMU pa3pagamMmu npeacraBsieHa Ha
pucyHke F.2. a HenpsiMbIMU — Ha pUcyHke F.3.

Fopu3oHTaNbHaa NaacTuHa CBA3M [OJ/KHA HaXOAUTLCA Ha paccTosHun 6onee 0.5 M OT ApPYrMx NPoBOAAWMX MO-
BEPXHOCTEN. Hanpumep NOBEPXHOCTEN 3KPaHMPOBAHHOW Kamepbl, U A0/KHA OblTb COeiUHEHA C 3a3eMJIEHWEM cOeau-
HEeHVeM. cojepXalWnm ABa BbICOKOBOJ/IbTHbIX pe3uctopa no 470 kOM. No o4HOMY Ha KaX[OM KOHLE MpoBOAHUKA
3a3eMIeHns, OAUH KOHeL, 3aKkaHuYMBaeTCa Ha paspsAAHONA nNnacTuHe B NO3vMUMKM 3. NoKasaHHOW Ha pucyHkax F.2 n F.3.

Mepes HayanoM MCMbITaHWA pas3psiAHOEe BbIXOAHOE HanpsXeHWe UCMbITaTe/IbHOro reHepaTopa NPoOBepsilOT B CO-
oTBeTCcTBUM C 6.1.

VcnbiTaTeNbHbIA reHepaTop A0/IKEH MMeTb TOUYKY 3a3eMsieHus 3, NokasaHHyl Ha pucyHkax F.2wun F.3.

TC nomew,arT Ha NAACTUHY CBSA3WN, U XXTYT NPOBOAOB A/IMHOK (1700 + 300) MM A0NXeH coeAnHATb TC € UCTOYHU-
KOM NMUTaHUA 1 NoAAepXMBaOLWMM 060pyAOBaHNEM MO NPOBOASALLEl Tpacce B BEPXHEl YacTu NIeHTbl CBA3W. XXTyT NnpoBo-
[0B [0/KEH OTXOAWUTb OT /IeHTbl CBA3W Ha paccTofAHuM 10 MM OT Kpas paspsagHOW nnowagku, Hanbonee yaaneHHoWn
oTTC.

MnactnHa cBA3M fos/mkHA 6bITb AOCTATOYHO 60/bWONM W BbICTynatk 3a npegesnbl TC He meHee 4yeM Ha 10 mm c
KaX 0 CTOPOHBbI.

3asemneHne TC AO/MKHO GbITb BbINO/IHEHO 8 COOTBETCTBMM C KOHUrypaumeil 3asemMneHns B aBTomo6une (ans
MeCTHOrO 3a3eM/IEHUA COeAVHUTbL HanNpsAMyl ¢ no3uuuel 3, a A4NA yAaneHHOro 3a3emM/ieHUss — C To4koi 10 yepes XryT
npoBoAoB Ha pucyHkax F.2 n F.3.

Ecnn TC aBnsetca NpoBOAAWMM W 3a3eM/sieTCS B aBTOMOGU/IE, OHO A0/HKHO 3a3eMATLCA Ha NAACTUHY CBA3U
unun B Touke 3 Ha pucyHkax F.2 u F.3.

3a3emsieHne 6aTapen COeAUHSIOT C TOPU3OHTA/IbLHOW  NNacTMHOl  cBA3W B Touke 10 Ha pucyHkax F.2 n F.3.

Bce nepeknwovaTtenu, AUCNAen, CEHCOPbI, akTUBATOpbl U T. A4.. Heo6xoaumble ANna pa6oTel TC, AO/IXKHLI ObITh
4acTblo UCNbITaTENbLHOW KOHUrypauuun. Mpu BO3MOXHOCTM HEO6XOAMMO MCNO/Mb30BaTb 3anacHble YacTu U NPOBOAKY.

MepudepuitHoe ob6opyaoBaHne AO/MKHO OblTb OTAENEHO OT /IeHTbl COeAWHEHWA Ha pacCTOsHUe He MeHee
200 mm.
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500 500 600
1 — nnacTuHa cBA3KW, BbicTynatwouwas Ha 10 um co Bcex CTOpoH TC, MMHUManbHoro pasmepa 160 x 350 mM.
KOHycooGpa3Hasa cexuusa JNA COeMHEHWA C FTOPW3OHTaNIbHOW NNACTUHOW CBA3U: 2 — coefAMHUTeNbHAsA NeHTa

(wupuHoii 40 MM) AN NoAJepXKu peMHeil GesonacHocTu. 3 paspsifiHble naowafkn KOHAYXTUBHO COeAUHEeHHble
C NleHTOl cBA3W AnameTpoMm 60 MM; 4 — TC ¥ W3ONALUNOHHBIA XIYyT NPOBOAOB M3 HeNnpoBOAslLel0 maTepuana
r,<2,5.BbICOTOV 50 MM (BCMEHEHHbIA NONUNPONUAEH UAU NEHONNACT)

NMpumMeyaHune — MNiacTuHa CBA3W 1 JIeHTA CBA3W U3rOTOB/IEHbI U3 MeAu WK TaTyHU TOJLUHOM
0.5 — 2 mm. [lonyck B pa3mepax cocTtaBnifeT = 5%

PucyHok F.1 — WcnbiTaHWe 3/1IeKTpocTaTUYECKUMIM paspsagaMn. VicnbiTaTesibHbli CTEHA,
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1 — nnacTuHa CBA3W; 2 — NeHTa CBA3M 3 - paspsgHas nnowagka; 4 - TC 1 u3onupyowuit 610K Xryta npoBOAOB.

5 — TC. 6 — XryT nposopoB TC; 7 — 6GaTapes; 8 — nepudepuiiHoe nnum conyTcTBylluee o6opyjoBaHue.

9 — 3KBMBANEHT ceTu (ecnn ucnonb3yeTcs): 70 -- Touka 3as3em/ieHus Ans 6aTtapen u noaaepxusarliero o6opyaosa-

HUA. 11 — MecTHoe 3asemneHne TC (ecnu TpebyeTca); 12 — Touka 3a3eMNeHUS ANA NNACTUHbI CBA3U. UCNbITaTeNb-

Hbli reHepaTop W coejWHEHWEe C 3eMeii; 13 — /Ba BbICOKOBO/bTHbIX pe3nctopa 470 OM, coeUHEHHble C 3eMneif;
14 — ropu3oHTanbHas naacTuHa CBA3W; 1S — OCHOBHON 670K UCMbITATENBHOTO reHepaTopa

MpumeyaHune — lonyck 4ns pa3mepos cocTtaenseT = 5 %.

PucyHok F.2 — Pab6oyee MecTo ANs UCMbITaHW. Bo3geiicTBre npsMbIMY paspsgamu

| — nnacTuHa cBA3W. 2 — NeHTa cBs3n; 3 — paspsigHas nnowanka: 4 — TC u usonupyowuii 610K Xryta npoBoaos; 5 -

TC; 6 — XryT nposogoB TC; 7 — 6aTtapesi. 8 — nepudepuitHoe unn conytcTBytlouee o6opysoBaHne. 9 — 3KBUBaNEHT

ceTn (ecnu ucnonbsyetcs). 10 — Touka 3asemneHus gna 6atapeu W noaaepxusailoujero o6opyfosanHus; 11 — mecTHoe

3aszemneHune TC (ecnu TpebyeTcs): 12 — Touyka 3a3eM/IEHUA ANA NNACTUHbI CBA3U, UCMbITATE/IbHbIA reHepaTtop u

coefiMHeHne c 3emneii. 13 -m Ba BbICOKOBO/IbTHLIX pe3nctopa 470 OM. coefjuHeHHble C 3emeii: 14 - ropusoHTanbHas
nnacTuHa cBA3N; IS — OCHOBHOI 610K UCNbITATENBHOTO reHepaTopa

MpumeuvaHune — lonyckansa paamepos cocTtaBngeTr +5% .
PucyHok F.3 — Pab6ouee mMecTo ANs ucnbiTaHuii. Bo3gelicTBMe HenpsimbiMu paspsgamu
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F.4 Npouepypa ncnbiTaHuii

F.4.1 MporpammHoe o6ecneveHne TC/pabouee cocTtoaHue TC

TC AO/KHO aKTUBMPOBATLCA BO BCEX PeXMMax, yKasaHHbIX B NiaHe UCMbITaHUA.

F.4.2 icnbiTaHve nog HanpsxeHueM. Mpamoli paspsag

Paboyas ycTaHOBKa AN UCNbITaHWl NpeacTaBsieHa Ha pucyHke F.2. Paspsagbl NnogatdT Ha BCe JOCTYMNHblE TOUKM
TC. K KOTOpPbIM BO3MOXHO MpuKacaTbCsi BO BpeMs 06bIYHONM 3KcnayaTauum (MOBEPXHOCTU, BbIKKOYATENN, COeAUHUTENN,
aHTeHHbI, AUCnNAen U T. A.. @ Takxe Ha AnarHocTuyeckme pasbeMbl CO WTbIpbkaMun). HesaszemneHHble nposogslne
NOBEPXHOCTU WUCMNbITbIBAOT Ha NPOGOMA NMpM COOTBETCTBYIOLWEM WCMNbITATENLHOM HanpsikeHun. OTAeNnbHble paspsigHble
TOYKM [0/1KHBbI 6bITb YKa3aHbl B NaaHe WUCMbITaHUN.

TC. BOCTYN K KOTOPbIM BO3MOXEH BHYTPU TPAHCMOPTHOrO CPeACTBA, AO/IKHbI UCMbITLIBATLCS C NMOMOLLbIO reHepaTo-
pa anekTpocTaTUYecKux paspsnoB ¢ paspsagHoi uenbto 330 nd 1 330 Om nam 150 nd 1 330 OM. Mpepnaraemble pexum
paspsifa 1 CTeMNeHU XeCTKOCTU UCMNbITaHU npeacTaBrieHbl B C.4 npunoxeHus C.

ANna kaxaoh NONSPHOCTU U UCNbITATENbHOMO HanpshXeHnsa noAatT 10 KOHTaKTHbIX paspafoB Ha KaxAyk npoBoas-
LWyt TOYKy Ha TC. KaK yKkaszaHO B NnlaHe WCMNbITaHWA.

B 3TOM npouecce reHepatop 3/1eKTPOCTaTUYECKNX Pa3psAo0B C 3/1IeKTPOAOM KOHTaKTHOro paspsaga A0/KeH 6biTb
pasmelleH Ha YyCTPOMCTBE M 3aTeM pa3psiXKeH.

[na kaxaol NoNApPHOCTU N UCMbITATENILHOTO HanpsXxeHWs nogalT 10 BO3AYLWHbIX pas3pafoB Ha Kaxayr NpoBo-
LAWY TOYKy Ha TC. Kak yka3aHo B MjlaHe WCMNbITaHWi. B 3TOM npouecce reHepaTop 3/1eKTPOCTATUYECKMX pa3psAfoB C
3/1eKTPOAOM BO3AYLIHOrO paspsaga nepemMelwaloT K TOUKe paspsaga Kak MOXHO 6bICTpee, NOKa He BO3HUKHET paspsj.

Mexay ABYMSA OTAeNbHbLIMU pas3psaaamMmu nofaBaemblil 3apsag A0/KeH ObiTh yAaneH yepes 3a3eM/IeHHbl paspsag-
HbIi pe3ncTop conpoTuB/ieHneM o0kono 1 MOm (Hanpumep, ABa nocrefoBaTefbHbIX pe3ncTopa no 470 Om) nytem
KacaHusa paspsiAHOl TOUKM U KOPMNyca, UIN UHTepBan BPeMeHN Mexay ABYMS paspsgamu Ao/KeH 6biTb He MeHee 2 C.

DyHKUMOHUPOBaHMe TC A0/HKHO KOHTPOANMPOBAaTLCA U PErMCcTPUPOBaTLCA B COOTBETCTBUM C NIAHOM  UCMbITaHWUNA.

F.4.3 VicnbiTaHve nog HanpsXxeHneM. Henpsimoii paspsag

Paboyas ycTtaHOBKa ANA UCMbITaHWA NpefcTaB/ieHa Ha pucyHke F.3.

FeHepaTop 3N1eKTPOCTaTUYECKNX Pa3psAfoB AO/MKEH UMETb paspsAgHYHo Lenb eMKocTbio 330 Nd 1 COnNpOTUB/IEHU-
em 330 OM; MCNONb3ylT KOHTaKTHbIM pa3psgHblii 3/1eKTpoa.

ANna Kax[ol NONAPHOCTU N KaXAO0ro YPOBHSA UCMbLITATENbHOIO HanpsiXeHus nogatoT no 10 KOHTaKTHbIX pa3psanos
B L,eHTP cBO6OAHON 30HbI 6€3 XryTa NPOBOAKN B KaxAol U3 Tpex paspsagHbix naowanok. PaspsaaHble 30HbI yKasaHbl B
nosuummn 3 Ha pucyHkax F.1u F.3.

Ana TC € MHOFOYMCNIEHHBIMW XIyTaMn NPOBOAKN (T.e. OTAE/IbHbIMU COEAUHUTENAMMN) OTBETB/IEHUA UCMbITbIBAIOT
OTAENbHO M KaK My4YoK.

He gonyckaeTca nogasaTb pa3psj HEMOCPeACTBEHHO Ha XryT. Ecnv B nyyke 6onee 40 NpoBoA0B, Ny4YOK NPOBOAOB
Heo6xXo4AMMO NOBEPHYTb Ha 180" M NOBTOPWUTH UCMbITAHWE C HEMPSAMbIM pPa3psaLoM.

Bo Bpemsa aTtoro ncnbiTaHna TC HeEO6XOAUMO KOHTPONMPOBaTb. MUHUMaNbHbI BPEMEHHON WHTepBan Mexay
paspsgamu fosmkeH 6biTb 2 C.

F.4.4 MpepgnaraeMmble CTeNEHUN XECTKOCTU UCMbITAHUNA

Mpumepbl cTENEHEN XeCTKOCTU UCMbITaHWA npuBegeHbl B C.4 npunoxeHus C.
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Bubnuorpadgus

LopoXHble TpaHCNOPTHbIE CPEeACTBa. J/IeKTPUUYECKME NOMeXH, Bbi3BaHHbIe MPOBOAMMO-
CTbio U cBA3bIO. YacTb 1. OnpegesieHns n o6liee paccMoTpeHne

(Road vehicles — Electrical disturbances from conduction and coupling — Part 1: Definitions
and general considerations)

LlopoXHble TpaHCMOPTHbIE cpeAcTBa. MeToAbl UCNbITaHW I KOMMNOHEHTOB AN 3/ieKTpuyec-
KX MOMeX OT y3KOMOJIOCHOW WM31y4aeMoi 3/1eKTPOMarHuTHoOl aHeprun. YacTtb 1. O6uwune
NPUHLMNbI U TEPXTMHOMOTMS

(Road vehicles — Component test nrethods for electrical disturbances from narrowband
radiated electromagnetic energy — Part 1: General principles and terminology)
[lopoXxHble TpaHCNOPTHblEe cpeAcTBa. MeTobl UCMbITAHWIA A1 3NEKTPUYECKUX MOMEX OT
3M1eKTPOCTATUUYECKUX Pa3psifoB

(Road vehicles — Test methods for electric disturbance from electrostatic discharge)
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