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Mpeoncnosue

Llenn v npuHumMnbl cTaHgapTusaumm B Poccuiickoin degepaumm yctaHosneHsl PegepasnbHbiM 3aKOHOM OT
27 pexkabps 2002 r. Ne 184-$3 «O TEXHWYECKOM perynnpoBaHnmny», a npasuia NpUMEHEHNs HaLMoHasIbHbIX CTaH-
naptoB Poccuiickoii depgepauymn — FOCT P 1.0—2004 «CTtaHgapTtusaums B Poccuiickoii degepauun. OCHOBHbIE
NONOXEeHNA»

CBefeHuns o ctaHgapTe

1MOoAroTOBJIEH 3A0 «HayuHo-ucnbiTaTenbHblil LeHTp «CAMT3C» 1 TeXHUYeCKUM KOMUTETOM MO CTaH-
papTtusaunm TK 30 «3nekTpoMarHuTHas COBMECTUMOCTb TEXHUUYECKNX CPefCcTB» Ha OCHOBE COOGCTBEHHOIO ayTeH-
TUYHOTIO NepeBofa Ha PyCCKUl A3bIK MEXAYHAapOA4HOro CTaHapTa, yka3aHHOro B nyHkTe 4

2 BHECEH TexHunyecknm koMnTeToM no ctaHgaptusaunn TK30 «3nekTpomarHutHasds COBMECTUMOCTb TeX-
HNYECKNX CpefCcTB»

3YTBEPX/EH 1 BBEJEH B IENCTBVE MNpuka3om ®efepasibHOr0 areHTCTBa Mo TEXHUYECKOMY peryiu-
poBaHMo 1 MeTpoaornm ot 29 HosA6psA 2012 r. Ne 1396-cT

4 HacToAwmin cTaHaapT SBNAETCS MOANMDULMPOBAHHBIM MO OTHOLUEHMIO K MEXAYHApO4HOMY CTaHAapTy
MCO 10605:2008 «TpaHCnopT AOPOXHbI. MeToAbl UCNbITaHWA 418 3NEKTPUYECKMX MOMEX OT 3/1eKkTpocTaTuyec-
knx paspsagos» (ISO 10605:2008 «Road vehicles — Test methods for electric disturbances from electrostatic
discharge»), Bkiouas TexHuyeckyto nonpasky 1:2010 K3TOMy cTaHAapPTY.

Mpv 3TOM A0MOMTHUTESIbHBIE NOJIOXKEHNUA 1 TPeOOBaHWA, BK/TIOYEHHbIE B TEKCT CTaHJapTa A1 yyeta 0cobeH-
HOCTeW pOCCUIACKOW HaLMOHanbHOM cTaHgapTM3aumm, BblAeeHbl B TEKCTE cTaHAapTa KypCUBOM.

HanmeHOBaHMe HaCcTOSALLErO CTaHAapTa U3MEHEHO OTHOCUTEIbHO HAMMEHOBAHUS yKa3aHHOro MexayHa-
pogHoro ctaHgapTta Ansa npusegexHuns B cootsetcteme ¢ FOCT P 1.5—2004 (nyHkT 3.5)

5 BBAMEH TOCT P 50607—93

MNHdopmauma 06 U3MEHEHMAX K HACT OALLeMY CTaHAap Ty Ny6/iMKyeTCca B eXerofHo n3gaBaemMoM WH-
dopMaLMOHHOM YKa3aTene «HaunoHasbHble CTaH4apThi», & TEKCT U3MEHEHU N MONPaBOK— B €XXEeMECHAYHO
n3gasaemMoM MHpopMaLNOHHOM YKa3aTene «HaumoHasibHble cTaHAapThi». B cnydyae nepecmoTpa (3aMeHbl)
WUNN 0T MeHbl HACTOALLEro cTaHgapTa cooTBeTCTBYlLWee yBegoMIeHne byaeT ony6/MKoBaHO B exeMe-
CSIYHO M3gaBaeMoOM MHPOPMaLMOHHOM YKa3zaTene «HaunoHanbHble cTaHgapThi». COOTBETCTBYOLAA UH-
chopmauus, yBeLOMIEHUSA U TEeKCTbl pa3MeLalnTCcs Takke B UHopMaUoHHOl cucTeme obLyero nonb3oBa-
HUS — Ha ohunumManbHOM caliTe defepasbHOro areHTCTBa N0 TEeXHUYECKOMY PerynpoBaHnio 1 MeTposiorim
B CceTu VIHTepHeT

©CTaHgapTtuHdopm, 2013

HacTosiwuii ctaHgapT He MOXeT 6biTb MOSIHOCTLIO UM YAaCTUYHO BOCMPOM3BEAEH, TUPAXMPOBAH U pacnpo-
CTpaHEeH B KayecTBe 0hULMaNbHOTo U3faHns 6e3 paspelleHns defepasibHOro areHTCTBa no TEXHUYECKOMY pery-
JIMPOBAHMIO 1 METPONOTUN



FOCT P 50607—2012

ConepxaHue

OBnacTb MPUMEHEHUS . . . . . . . . . . o o b e e e
HOPMaTMBHBIE CCBIMKM . . . . . . . o o o o i o e e e e e e e e e
TepMUHbI M ONPEAEIIEHNST . . . . o o o o i v i e e e e e e e e e e
YCnoBua NPOBEAEHUSI UCMIBITAHWUIA . . . . . . . . . o o o o e e e e e e e e e
MecTo NpoBeAeHNSA UCTIBITAHUIA . . . . . . . . . . . . o i i e e e e e e e e e e
McnbitaTenbHble Npubopbl U 0BOPYAOBAHNE . . . . . . . . . . . e e e
6.1 VicnbITaTeNbHbIA TEHEPATOP . . . . .+« o v v v e e e e e e e e e e e e
6.2 PaspsiiHble HAKOHEYHUKM . . . . . . . . . o o o i et e e e e e
6.3 XapaKkTepuCTUKM PaspAOHOTO TOKA . . . .+« « v v v v i e e e e e e e
6.4 TINacTUHbLI CBA3U W 3A3EMIEHUST . . . . . . . . . . o o o i e e e
6.5 MI30NAUMOHHAA MOACTABKA . . . . . . v v v v v e e e e e e e e e e e e e
6.6 MI30NAUMOHHAA MNACTUHA . . . . . . . . o o ot it e et e e e e e
7 PeXuMbI PaspsifioB . . . . . . . . oo e e e e e e e
7.1 OBLLUME MONOXKEHUS . . . . . . . o ot e e e e e e
7.2 PEXUM KOHTAKTHOTO PA3PAAA . . . « v v v o v v e e e e e e e e e e e e e e e e e
7.3 PeXUM BO3OYLUHOMO PA3PAAA . . .« « o v v o e i e e e e e e e

8 MeTog ucnbiTaHUA KOMMOHEHTOB Ha YCTOWYMBOCTL (MCMbITAHWE NOA HAMPSDKEHNEM) . . . . . . . . . . .
8.1 OBLUME MONOXKEHUS . . . . . . . o i ot e e e e e e e
8.2TINaH UCNBITAHWIA . . . . . . . . . . o o e e e e
8.3 MNpoueaypa ucnbiTaHWin ¢ NPAMBbIMY 3MEKTPOCTATUHECKUMW PaspsgaMu . . . . . . . . . . . . . . .
8.4 lMpoLueaypa UCnbITaHWA C HEMPAMbIMU 3MEKTPOCTaTUYECKUMU paspsgamun . . . . . . . . . . . . .

9 MeToa ucnbiTaHWA MpU YNakoBKE KOMMOHEHTOB M obpalleHun ¢ HUMn (McnbiTaHns 6e3 anekTpo-
MUTEHUS) . . o o o o o o o e e e e e e e e e e e
9.1 O6LUME NMOMOKEHUST . . . . . . o v v o i e e e e e e
9.2T1INaH UCNBITAHUIM . . . . . . . . L o o o e e e e e
9.3 Mpoueaypa UCNBITAHUI . . . . . . . . . o o o e e e e e e e e

10 MeToa ucnbITaHWiA @aBTOMOBUASA . . . . . . . . . . . . o e e e e e e e e e e
10.1 OBLME MONONKEHUS . . . . . . . o o o it i e e e e e e
10.2 TINaH UCTIBITAHUIA . . . . . . o o o e e i e e e e e e e e e e e e e
10.3 Mpoueaypa UCTILITAHUIA . . . . . . . . . o o e e e e s e e e e e e e

11 TIPOTOKON UCTIBITAHUIM . . . . . o o o o o e e e e e e e e e e e e e e e e
MpunoxeHne A (06s13atensHoe) TpeboBaHUs K AaTUUKY TOKa U BepudbUKaLmMs UCTbITaTeNbHOro reHepaTtopa .
MpunoxeHune B (cnpaBoyHoe)  PucyHKM cTaHAapTHOro AaTyuka Toka U MeTog, ero kanmbposkK . . . . . .
Mpunoxenne C (cnpasodHoe)  Knaccudpmkauusi kKauectBa OYHKLUMOHMPOBAHNS . . . . . . . . . . . . .
MpunoxeHwe D (cnpaBoyHoe)  PykoBoACTBO K MeTod4am UCTblTaHWA. 3HadeHue ConpoTUBIEHUSI Pe3NCTO-
pa reHepartopa 1 BO3AYLUHBIA WX KOHTaKTHLIA pas3psg . . . . . . . . . .

MpunoxeHue E (cnpaBoyHoe)  TexHuueckoe obocHoBaHUe KannbpoBKW reHepatopa BO3AyLUHbIX pa3psi-
OOB . . . . e e e

MpunoxeHwue F (cnpaBouHoe)  [ononHuTensHoe pabouee MeCTO Y NpoLeaypa UCTIbITaHWA 31eKTPOHHbIX
Moaynew (UChblTaHue Noa HaNPsBKEHWEM) . . . . . . . . . . . . . . . .

Bubnuorpadst . . . . . L

OO wWN -

ONNOOOOOOOODOOOODOO TR WWWWNN =

10
10
10
11
13
13
13
13
15
16
19
27

30

32



FOCT P 50607—2012

Mpeancnosne Kk UCO 10605:2008

MexagyHapoaHbii ctangapt MCO 10605:2008 noaroToBneH TexHnuveckum kommtetoM TC 22 «[1opoxHbI
TpaHcnopT» MexayHapogHoi opraHuaauum no ctaHgaptusaummn (MCO), nogkomutetom SC 3 «3nekTpudeckoe n
3MeKTpoHHOE obopyaoBaHuey.

Crangapt MCO 10605:2008 (sTopoe n3gaHue) oTMeHsieT U 3ameHsieT ctaHgapT MICO 10605:2001.
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Beegenne k UCO 10605:2008

C yBenuyeHeM Ymcna anekTPOoHHbIX KOMMOHEHTOB B aBTOMOBMNE Bee BorbLiee 3HaUeHUe NpuaaeTcs arek-
TpocTaTM4eckuM paspsgam, BO3HUKaOLLLMM MPU HaKoMIEHUW paspsaaa Bo Bpems nepeMeLLeHsi BHyTPY aBTOMO-
BUIA UNK NPK BeIXoae U3 Hero. Bbin NpoBeAeH aHan1s MeToAoB UCNbITaHUA, UMUTUPYIOLLMX aneKTpocTaTuyec-
Kiit paspsn oT Yenoseka, 06bIMHO MPUMEHSIOLLIMXCS B PAsNMYHLIX OTPACAX MPOMBILLIIEHHOCTY, U NPpY 3TOM BbINo
YCTaHOBIIEHO, UTO UX MOMTHOCTbLIO HEMb3A MPUMEHSATL AN aBTOMOBUILHOM NPOMBbILLIEHHOCTH. MoaTomy Gbinu
paspaboTaHbl UCTbITaHWA, MpegHasHadeHHbIe Ans aBTOMOBUNbHOM MPOMBILLNEHHOCTH.

UcnbiTanusa, UMATUPYIOLLME BO3ASMCTBME SMEKTPOCTaTUUECKOro paspsaa, NoaatoLLerocs B 3N1eKTPUYECKYH
cucTeMy aBToMo6UNA, GblNi OCHOBaHLI Ha MOAENV paspsaa oT Yenoseka. YyBCTBUTENbHbIE 3NEKTpUYecKue yc-
TPOMCTBa MOTYT NOABEPraTbCs HeraTVBHOMY BO3AEMCTBIMIO 3HEPr1M, CBA3AHHOM C 3IeKTPOCTaTMYeCKUMI paspsi-
JamMu. HacTosiLmiA MexayHapoaHbIi CTaHaapT ONUCLIBAET UCTILITAHUSA, KOTOPbIE MOTrYT NPUMEHSATLCS KaK B 3Mek-
TPOHHbBIX MOAYNAX aBTOMOGUNE, Tak U B TPAHCMOPTHLIX CpeacTBax.
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HAUWOHANBbHBIN CTAHOAPT POCCUMNCKOWN ®EOQEPALUUMU

CoBMeCcTUMOCTb TEXHU4ECKUX CPEeACTB 3NIeKTPOMarHuTHas
TPAHCIOPT JOPOXHbIA

MeToabl UcnbITaHUA ANA ANeKTpudeckux nomMex
OT ANneKTpocTatTudeCKMUX paspanos

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

Nara BBeaeHna — 2013 — 01— 01

1 O6nacTb npuMeHeHUs

HacTosiumnii cTaHgapT ycTaHaBIMBaeT METOAbI UCTIbITAHUIA PY BO3AEACTBUM 3MeKTpoCcTaTUYECKUX pasps-
[0B, HeoBxoanMble AN OLeHKM 3NeKTPOHHbIX Mogynei, npeAHasHaueHHbIX Ans TpaHCMopTHLIX cpeacTs. OH
PaCNpPOCTPaHAETCA Ha BO3AENCTBIME 3/1eKTPOCTaTUYECKUX Pa3psA0B B CreAyoLmMX ClyyasxX:

- 3neKTpocTaTuYeckue paspsgsl npu cbopke;

- AneKTpocTaTuYeckme paspsagel 0T o6cnyKuBatoLLero nepcoHana;

- anekTpocTaTuyeckme paspsabl OT NacCaxmpos.

OnekTpocTaTnyeckue paspaabl, nogasaemele Ha UCbITyemoe TexHudeckoe cpeacTso (TC), MoryT okasbl-
BaTb HenocpeacTBeHHOe Bo3aeicTBMe Ha TC. SnekTpocTaTudeckune paspsabl, BO3geCTByOLME Ha coceaHne
vacTu TC, MoryT nogasatbcsl B kabenu anekTponuTaHus u/unu B curHansHole kabenu TC B aBTomobune unu
HenocpeacTeseHHo Ha TC.

B HacTosiLeM cTaHgapTe onuchIBaOTCA NPOLEaAypPbl UCTbITaHUIA A5 OLEHKU 3NeKTPOHHBLIX Moayneil B
npoLiecce Npon3BOACTBA U 3aKOHUEHHbIX TPAHCMOPTHBIX CPeACTBax.

Hacrosiwuii ctaHgapT pacnpocTpaHaeTes Ha BCe TUMbl TPAaHCTIOPTHLIX CPEACTB HE3ABUCUMO OT CUCTEMBI
Asuratens (ABuUraTerb C UCKPOBLIM 3aXKUraHWeM, AN3erbHblA ABUratesb, areKTpuieckui MoTop).

HacToswuii ctaHgapT ocHoaH Ha TOCT P 51317.4.2, B Hem onucbiBaloTcsl 0cobble TpeboBaHUA K TpaHc-
MOPTHbLIM CPeaCTBaM.

HacToswuii cTaHgapT He pacnpocTpaHsAeTCsl Ha NMPOTEXHUYECKME MOAYN.

2 HopmaTuBHbIe CCbINKK

B HacTosiLLeM cTaHgapTe UCMob30oBaHbl HOPMATHBHbIE CChISIKM Ha criegyoLue cTaHgapThl:

FOCT P 50397—2011 (MOK 60050-161:1990) Cosmecmumocmb mexXHuU4ecKux cpedcms asiekmpomaz-
HuUmHas. TepMuHbI U onpedenerust (MOK 60050-161:1990 «Mex0yHapoOHbIU aneKmpomexHU4ecKull cfioeapb.
asa 161:2nekmpomaeHum-as coemecmumocmsy, MOD)

FOCT P 51317.4.2—2010 (M3K 61000-4-2:2008) CosmMecmumocmb MeXHUYeCKUX cpedcms 3/1eKmpo-
MazHumHas. Yemoliyueocms K ariekmpocmamu4eckum paspsidam. TpebosaHusi u memoOsi ucribimaruti (MOK
61000-4-2:2008 «OnekmpomacHum+as coemecmumocms (OMC). Hacme 4-2. MemoOds! ucribimarul u usmepe-
Hud. YcnibimaHus Ha yemo4usocmb K 371eKmpocmamuyeckum pa3psioam», MOD)

MpuMeuaHue— pu nonb3oBaHMN HACTOALWMM CTaHAApPTOM LenecoobpasHo NPOBEPUTL AEWCTBUE CCbINOY-
HbIX CTaHAAPTOB B UH(HOPMAaLMOHHON cucTeme O6LLEro NONb30BaHUS — Ha ocduumansHoM caiite PeaepanbHOro areH-
TCTBA MO TEXHUYECKOMY PEerynMpoBaHuio U MeTponiormm B cetu VIHTepHET unm no exerogHo nagasaeMomy uHdopmaum-
OHHOMY yka3aTenio «HaunoHanbHble cTaHgapTbi», KOTOPbI ONyGnuKoBaH MO COCTOsIHMIO Ha 1 siIHBaps TeKywwero roga, u
NO COOTBETCTBYIOLUMM €XEMECAYHO U3aaBaeMbiM MHGOPMALMOHHBLIM YKa3aTensaM, onyGrnMKoBaHHbIM B TEKYLUEM rogy.

Uspanne opmunansHoe
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Ecnun ccbinoyHbIvi cTaHgapT 3amMeHeH (M3MeHeH), TO Mpy NoNb3oBaHUKM HAcTOSWLMM CTaHAAPTOM credyeT PyKOBOACTBO-
BaTbCA 3aMEHSIOWMM (M3MEHeHHbIM) cTaHgapToM. Ecnn cebinouHbii cTaHaapT OTMeHeH 6e3 3ameHbl, TO MonoXeHue, B
KOTOPOM [Aa@Ha CCbifka Ha Hero, NpUMEHSIETCS B 4acTyW, He 3aTparuBatoLLen 3Ty CChINKY.

3 TepMuHbI M onpegeneHus

B HacTosilem cTaHaapTe npuMeHeHbl TepMuHbl no FOCT P 50397, [ 1], [ 21, a Takke cneaylowme
TEPMWHBI C COOTBETCTBYIOLLMMUW ONpeaeneHsIMu:

3.1 meToa Bo3gyLuHoro paspsaa (air discharge): Metog ncneitaHuin, Npu KOTOPOM paspsiaHbIA HakoHeY-
HUK UCMbITATENbHOrO reHepaTopa NocTeneHHo NpMBNXKaT K UCMBITYEMOMY TEXHUYECKOMY CPeACTBY; paspsif
nogaeTca vyepes anekTpudeckyto ayry Ha TC.

3.2 meTopA KOHTaKTHOro pa3spsaa (contact discharge): MeTog ucnelTaHuia, Npu KOTOPOM paspsiAHbIA HAKo-
HEYHWK MCMbITaTesIbHOro reHepaTopa Bo BpeMsi pas3psiaa HaxoguTes B conpukocHoBeHun ¢ TC 1 paspsia npousso-
AUTCS NMpY NOMOLLM pa3psigHOro Ktova BHYTPY UCMbITaTENbBHOro reHepaTopa.

3.3 ucnbityeMoe TexHu4eckoe cpeacteo (UTC) (device under test): EAMHUYHbLIA KOMMOHEHT UK KOMBW-
HaLWsi KOMMOHEHTOB, NpeAHasHavYeHHbIe AN UCTbITaHUHA.

3.4 npaimon paspsg (direct discharge): OnekTpoctaTtudeckuin paspsa HenocpeacTBeHHo Ha TC.

3.5 anekTpocTaTnyeckui paspapg (electrostatic discharge): UmnynbCcHbI NepeHoc aneKkTpocTaTuHecKoro
3apsga Mexay TeniaMmuy ¢ pasHbiMK 3N1EKTPOCTaTUYECKUMU NOTEHLMaIaMmy, MPOUCXOAALLWA 10 KOHTaKTa UMW BbI3-
BaHHbI 9N1eKTpOCTaTUYECKUM NOMEM.

3.6 reHepaTop aneKkTpocTaTuyeckux paspsgos (ESD generator): YCTpoicTso, UMUTUPYIOWEe Modenb
3NeKTPOCTaTUYECKOro paspsiaa oT YeroBeka.

3.7 nnactuHa 3asemneHus [ground reference plane (GRP)]: Mnockaa nposogsaLLas nnactuHa, notTeHunan
KOTOPOW NCrnonb3yeTcs B kavecTBe 06LLero 3a3eMnsiioLLero NpoBogHUKa.

MpwumeyaHun e — PekomenayeTcs, eCriu BO3MOXHO, YTOObI ucnbiTatenbHoe Hanpsxenne TC n 3azemnexne
onepaTopa Takxe nogaBanucb Ha NNacTuHy 3a3emieHus..

3.8 Bpems yaepxxaHus sapsga (holding time): MpomexyTok BpeMeHu, B TeHeHUe KOTOPOro CHUKEeHUe nc-
MNbITaTeNbHOrO HanpshxeHUs1, Bbl3BaHHOE YTEYKON A0 BO3HUKHOBEHUA paspaaa, coctasnseTt 10 %.

3.9 ropuszoHTanbHas nnacTuHa cesasu [horizontal coupling plane (HCP)]: MeTannuyeckuin nucT, opueHTu-
pOBaHHbI FOPU3OHTAMNLHO, KOTOPLIA MOABepraeTcs BO3AENCTBUIO paspsAA0B ANA UMUTaLUKU BO3AENCTBUA 3MeKT-
pocTaTnyeckoro paspsaa Ha o6bekTbl, Haxogsawmecs psgom c TC.

3.10 mopgenb pa3psiga ot YenoBeka (human ESD model): CeTb NaccuBHbIX 3/1€MEHTOB U HanpshKeHUs,
XapaKkTepuaytoLLme 3apsKeHHOro YenoBeka Kak UCTOMHUK SMIEKTPOCTaTUYECKUX Paspsaos B YCNOBUAX 3KCNya-
Taumu asToMobuns.

3.11 HenpsiMoi4 aneKTpocTaTuieckuin pa3psag (indirect discharge): OnekTpocrtatuyeckuin paspag Ha nna-
CTUHY CBSA3U, pazMeLLieHHYo B6nuan TC.

MpwumedyaHwue— PaspsagHblii TOK CO34aeT NEPEXOAHOE MONe, KOTOPOe MOXET Bo3gencTBoBath Ha TC.
Henpsimoii pas3psag umMnTMpyeT paspsg OT YernoBeka Ha oObekThl, pacrnonoxeHHblie B6nu3n TC.

3.12 noBepxHocTb (surface): LienbHblA Kopnyc, 3a30p UM oTBepcTUe.

I'Ipumep — Bbiknrovyamenu, KOHMakKmMHbIe 8LIK/TOYamesiu, MOYKU KOHMaKma, 8 eHMusiyUOHHbIe omeep-
cmus, omeepcmusn duHamukoe.

4 YcnoBusa npoBeaeHust UCNbITaHUN

Monb3oBaTenb OMKEH YCTAaHOBWUTL CTEMNEHU XKECTKOCTU UCTbITaHUA ANs KOMMNOHEHTOB U TPaHCMOPTHBIX
cpeacTs. MNpeanaraeMble CTENEHW XeCTKOCTU NPUBEAEHbI B NpunoxeHun C.

CraHgapTHble yCrnoBusl UCMbITaHWUIA creaytoLme:

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

- OTHOCUTeNbHas BnaxHocTb Bo3ayxa 20 % — 60 % (pekomeHgyemas Temnepatypa 20 °C n oTHocUTeNb-
Hast BnaxHocTb 30 %).

Mpw Apyrmx 3Ha4eHUsIX HeoBGXoAMMO CornacoBaHue ¢ NONbL30BaTENAMM, 3TU 3HAYEHNUSI AOIMKHbI BbITh yKa-
3aHbl B MPOTOKOMNE UCTbITAaHWIA.

2
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5 MecTo npoBeAeHUA UcCNbITaHUU

HonyckaeTca nposegeHWe UCMbITaHUIA B 3KPaHUPOBaHHLIX KaMmepax UM B 3KpaHWpPOBaHHbIX KaMepax ¢
MOrNOLLaoLLMM MOKPLITUEM, HO 3TO He 06A3aTerbHO.

MpumeduaHue—lpu NCNBITAHMAX CO3[AIOTCA NEPEXOAHbLIE MONsl, KOTOpblE MOTYT B3aUMOAENCTBOBaTL C
YYBCTBUTEMbHLIMW 3MEKTPOHHBIMU YCTPOWCTBAMM UIM MPUEMHMKaMK AaXe Ha PacCTOSAHUM HECKOMbKMX MeTpoB. Peko-
MeHAYeTCsl yunTbiBaTh 3TO NpY BbliGope MecTa UCMbITaHWM,

6 UcnbiTaTenbHble npubopkl n o6opyaoBaHne

6.1 UcnbiTaTenbHbIA reHepaTop
XapaKkTepucTUKM UCMbITATeNLHOrO reHepaTopa npuBeaeHsl B Tabnvue 1.

Tabnwua1— OcHOBHble NapaMeTpbl UCMbITATENBHOMO FreHepaTopa

Mapametp XapakTepucTuku

BbixogHoe HanpskeHve B PeXUMe KOHTaKTHOro pas- Ot 2 po 15 kB nnu kak ykasaHo B nporpamme 1crbita-
psaa HUii®)

BbixogHoe HanpsikeHne B peXume BO3AYLWHOro pas- OT 2 po 25 kB nnu Kak ykasaHo B Nporpamme 1crbita-
psaa HUii®)

TOYHOCTb BBIXOAHOIO HaMpsPKeHUs <5%

MonApHOCTb BBIXOAHOTO HaMpPsAXeHUA MonoxuTeneHast unu oTpuuatenbHas

Bpemsa HapacTaHua Toka KOPOTKOrO 3aMblKaHusi B pe-
XUMe KoHTakTHoro paspsiga (ot 10 % go 90 %) 010,7 po 1,0 HC

Bpems yagepxaHus 25c¢c

EmkocTb HakonuTenbHOro koHAeHcaTopa 150; 330 n®

PaspsigHoe conpoTuBneHune 330; 2000 Om

) CM. npumepbl B NpUoxeHun A.

Mpumed aHune— Ecnm anekrponmraHne NCbITaTerbHOro reHepaTopa OCYLLECTBIISIETCH OT BHELWHETr0 UCTOYHK-
Ka NUTaHNUA (NOCTOAHHOIO MIN NEePEeMEHHOIO TOKA), UM KOHTPONMPYETCH OTAENbHLIM YCTPOMCTBOM, KaGenn koToporo He
KOMOWUHMPYIOTCA (CBA3LIBAIOTCSI B My4OK) C MPOBOAOM 3a3EMIIEHUsI UCTILITATENBHOIO reHeparopa, Yepes 3tm kabenu
MOXET NPOXoanTb HenpeaHamMepPeHHbIH TOK.

UcnbiTaTenbHbIl reHepaTop AoMmkeH obecneynBaTtb YacToTy NOCNeAoBaTeNbHbIX MMNYNbCOB He MeHee 10
paspaaos B cekyHay 6e3 yxyaueHust hopMbl pa3psigHOroO ToKa.

Mpu HegocTaTO4HOW ANMHE NPOBOAA 3a3eMIIeHUs UCTIbITaTeSIbHOMo reHepartopa 2 M (Harnpumep, NPy 3Hauu-
TenNbHOW BblCOTe UCTbITYyeMbIx TC) AonyckaeTcs MCNONb30BaThk NPOBOL, 3a3€MJIEHUS] UCTIBITATENBHOTO reHepaTo-
pa anvHol ao 3 M npu obecnevyeHUK BoINOMHEHWs TpeboBaHwWi K (hopmMe reHepupyeMbIX UMIMYbCOB PaspagHoro
TOKa (YCTaHOBNEHHBIX, HAaNPUMEP, U3rOTOBUTENEM UK NpY KanbpoBke).

6.2 Pa3psaHble HAKOHEYHUKH

6.2.1 Pa3psaHbli HAKOHEeYHUK 41151 UCTMIbITAHUA METOA0M KOHTAKTHOIO pa3paga

Pa3psagHbli HaKOHeYHWK 451s UCNbITaHUst MeTO0M KOHTaKTHOrO paspsifa npedctaBneH Ha pucyHke 1. Hako-
HEYHWUK 0BbIYHO U3roTaBNMBAETCS U3 HEPXKABEIOLLEH CTarnu.

( B
(

P12+ 1
40°
25°

1

1 — OCTpLIA KOHeL|,

PucyHok 1 — Pa3psagHbIil HAKOHEYHUK A5 UCTIbI-
TaHUA METOOOM KOHTaKTHOrO pa3psaa
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6.2.2 Pa3psAaHbIN HAKOHEYHUK ANA UCNbITaHUA MEeTOAOM BO3AYLUHOro paspsga
PaspsgHblil HaKOHEYHWUK AN UCNbITaHUS METOAOM BO3AYLLHOO paspsga npeacTaBiieH Ha pucyHke 2.

1

'y

R4
Cdepa

@12:!:1' |
7 50+1

1 — ucnbiTaTenkeHbIR reHepaTop

MprmMeyaHwue—[nsa BO3QyWHOro pa3psaga ¢ ucnbitaTelbHbIM HanpsikeHue cBbile 15 kB TpebyeTcs 6onbunii
paspsigHbIi HakoHeYHUK (Hanpumep, oT 20 go 30 mm), uTob6bl N3bexaTb NpeaBapUTenbHOrO BO3AENCTBUSA 3apsaoM.

PucyHok 2 — Pa3psigHbli HAKOHEYHUK ANA MCMbITaHUA METOAOM BO3AYWHOro paspaaa

6.3 XapaKkTepUCTUKM pa3psaaHOro Toka
6.3.1 XapaKkTepUCTUKU pa3psagHOro Toka Ansi UCNbITaHMs METOAOM KOHTAKTHOrO paspsaa
TOKN KOHTaKTHOrO paspsifa OLEeHNBAaTCS B COOTBETCTBUM C MpunoxeHneM A. MNapameTpbl hopmbl TOKa

KOHTaKTHOro paspsiga Ans KaXKaon pa3psigHoi Lenu A0mMKHbI HAXOAMTECA B AWanasoHe B COOTBETCTBUU € Tabnu-
Len 2.

Tabnuuya 2 — XapakTepucTvku pa3psigHOro TokKa AArnst UCTbITaHUsl METOAOM KOHTaKTHOTrO paspsaga

TunuyHble MukoBwii Tok/| Honyctumoe Tok npu ¢,/man- Honyctumoe Tok npu t,/nan- fonyctumoe
3HaYeHus HanpspkeHWe | OTKNOHEHMWe, | psxeHue 3apspa, OTKNOHEHWe, | pskeHue 3apspa, OTKIIOHEHUE,
emkocTu/ 3apsaa, % A/kB % A/kB %
COMNpPOTUBNEHUA A/xB
150 n®/330 Om 3,75 10 2 +30 1 + 30
(npwm t1 = 30 Hc) (npwm t, = 60 He)
330 n®/330 Om 3,75 10 2 +30 1 + 30
(npw t; = 65 Hc) (npw t, = 130 Hc)
150 n®/2000 Om 3,75 + 30 0,275 £ 30 0,15 + 50
0 (npm t4 = 180 Hc) (npu t; = 360 Hc)
330 n®d/2000 Om 3,75 + 30 0,275 £ 30 0,15 £ 50
0 (npw £y = 400 Hc) (npwm £, = 800 Hc)

Mpumevanuns

1 3HaueHre NMUMKOBOro TOKa, MONy4YeHHOe OT U3MepuTenbHoi cucteMbl 6e3 kakoi-nMbo MHTEpNoNsUUM AaHHbIX.

2 [aTurk, Mcnonb3yowmiics B UaMepuTenbHOM cucteme, COOTBETCTBYeT TpeboBaHuam pasgenos A.1, A.2. MNpu-
Mep npvBedeH B npunoxeHun B.

3 Bpems namepenus (30; 60; 130; 180; 360; 400; 800 Hc) nonyyaoT W3 MOCTOAHHOW BPEMEHW COMPOTUBIIEHNE

— emkocTb RC munyc 40 % (Tok &) u nntoc 20 % (Tok t,) Ans onpeaeneHns AByX 3HAYeHUA Ha najalolwem poHTe
umnyneca Toka B cootBeTcTBUM ¢ FOCT P 51317.4.2,

MpurMepbl BbIMUCTIEHHOR hOPMbI KOHTAKTHOTO pa3psida B COOTBETCTBUM C XapakTepucTkamm Tabnmupsl 2
npuvBeaeHbl Ha pucyHkax 3 a) u 3 b).
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X — Bpemsi, He; Y — Tok, A; 7 — 330 n®/2000 Om; 2 — 150 n®/2000 Om
b) Ona 150/330 n®, 2000 Om, 5 kB.

PucyHok 3 — Mpumepbl BbIYMCITEHHON (POPMbI KOHTAKTHOTO
paspsiga ucnblTaTenbHOro reHeparopa

6.3.2 XapakTepMCTMKN pa3pAgHOro Toka AnNA UCNbITaHMA MEeTOA0M BO34YLUHOro pa3psaaa
Bepudrkaums ucneltatensHoro reHeparopa TpebyeTcs TonbKo 4151 MeToda KOHTaKTHOro paspsiaa.

MpwumeuyaHwune— MHpopmaumsa o BO3MOXKHBLIX Npouegypax Bepudukauum UcnbiTatenbHOro reHepaTopa
BO3JYLWIHOro paspsiaa npueedeHa B npunoxernun E.

6.4 NnacTuHbI CBA3U U 3a3eMNEeHUsA

FopmsoHTaanaﬂ nnactuHa CBA3U U nNnacTuHa 3a3eMieHnd, KOTopble noMellarnTca noa HenpoBoasALLKUM
CTONOM, AOOJIKHbI ObITb BbIMNOMHEHbI U3 MeTanIM4ecknx TIMCTOB (Hanpl/lmep, M3 Megu, natyHu nnu aJ'II'OMI/IHI/IFI) n
UMeTb TONWMHY He MeHee 0,25 Mm.

MpwumeyaHune— Ecnmucnonssyercs anoMmHni, HEOOX0ANMO NMPUHATL MEpPbl, YTOGBI OKNCIIEHNE He MPensT-
CTBOBAro XOpoweMy COeANHEHUIO C 3a3EMNEHNEM.
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"opusoHTanbHas NnacTuHa CBA3N AO0MKHA BLICTYNATL 3a KOHTYpP ncnbityeMoro TC (koHTyp TC BrnloyaeT B
cebs kabenu, nogcoeguHsieMble K TC) ¢ kaxxaow cTOpoHbl He MeHee YeM Ha 0,1 M. PaaMep ropM3oHTanbHOM
NNacTuHbl CBA3U A0SDKeH 6bITh He MeHee 1,6 X 0,8 M. [opu3soHTanbHaa NnacTuHa CBA3M AoMKHA pacnonaraTb-
ca Ha BbicoTe 0,7—1 M Hag nnacTuHol 3asemneHns. Pasmep nnacTuHbl 3a3eMieHUs Ha Nony AoKeH bbITb He
MeHbLLIE pa3mepa ropu3oHTaNbLHOW NNacTUHbI CBA3MW.

6.5 UsonsiumoHHan noacTaBKa

M3onsaumoHHble noacTaekv (eCnu NPUMEHSOTCA) A0SDKHBI BbITh BLINOHEHbBI U3 YNCTOTO HEMUIPOCKOTNUYHOTO
MaTtepuana. OTHocuTenbHas AuaneKTpuyeckan NPoOHULIAEMOCTb AosKHa 6bITb 0T 1 Ao 5 (Hanpumep, NONU3TU-
nex). MoacTaskn AOMKHBI UMETH BbICOTY (50 + 5) MM U1 BbICTYNaTL 3a KOHTYp paboyero MecTa Ans UCTbITaHUiA He
MeHee YeM Ha 20 MM € KaXKAOW CTOPOHbI.

6.6 UsonsiuMoHHas nnacTuHa

M3onsaumoHHas nnacTvHa (ecnv NpuMeHsIeTCsl) A0MKHA ObITb BbINOMHEHA U3 YNCTOrO HEMMIPOCKONMUYHOTO
MaTtepuana. OTHocuTensHas AuanekTpuydeckas NPOHULIAEMOCTb; A0MmMKHa BbiTb 0T 1405 (HanpuMmep, NONN3TKH-
neH). NMnacTuHa gomkHa UMeTb TOMNWMUHY 2—3 MM U BICTyNaTk 3a KOHTYp paboyero MecTa Anst UcnbiTaHuiA He
MeHee YyeM Ha 20 MM ¢ kaxaol CTopoHbl. Heobxogumo nmeTs B BUAY, YTO U3ONALUNOHHASA NNacTUHA AOMKHa
npensaTcTBOBaTh AUaneKTpudeckomMy npoboto Ao 25 kB.

7 Pexvmbl pa3psigoB

7.1 O6wWwue NonoxeHusl

Pa3spsiabl nogaoT B ABYX pEXUMMAaX: KOHTaKTHOM U BO3AyLUHOM. CBEAEHUSI O BO3AYLUHBIX U KOHTaKTHBIX
paspsigax npuseaeHb! B npunoxeHuu D.

7.2 PeXXMM KOHTaKTHOro paspsiga

Mpw KOHTaKTHOM pa3spsiAe paspsiAHLIA HAKOHEYHUK UCTIbITATENBHOTO reHepaTopa npuknagsisatoT K TC Ao
aKTUBM3aLMM pas3psiAHOro KNnoya Ansa nogaydv paspsiaa.

7.3 Pexkum Bo3ayLIHOro paspsaga

Mpw BO3AYLLHOM pa3psge paspagHbIA 3NeKTPoA 3apsHKatoT UCTIbITAaTENbHbLIM HAaNPsHKeHWEM 1 3aTeM nepe-
MeLLatoT € 3a4aHHON CKOpPOCTLo MO HanpaeneHuio kK TC, Bo3AeNCTByA paspaaom yepes ayry, BO3HWKatoLLYy Npu
NPUBIIVKEHNN HaKOHEYHWKa AoCcTaTOYHO 6rn3Ko k TC, 4To6bI NPOBUTL ANSNEKTPUYECKUI MaTepyan Mexay Hako-
HEYHWUKOM W1 UCTbITaTENbHOW TOUKOM.

CkopocTb CONMKEHNs paspsAHOro aNeKkTpoaa ABNAeTCA KPUTUUHBIM (hakTopOM BPEMeHU HapacTaHus u
aMnnuUTyAbl paspsigHOro Toka BO BpEMs BO3AYLHOMC paspsiga. CKkopocTb conmkeHusa gomkHa 6uite oT 0,1 ao
0,5 m/c ans no6oro ucnbiTaHns. MocKobKY CKOPOCTb NPUBAMKEHNS OBLIYHO HE M3MEPSAIT, Ha NPaKTUKe UCMbl-
TaTesNbHbIA reHepaTop AorkeH NpubnmkaTtecs kK TC kak MOXHO ObicTpee A0 TEX NOP, NoKa He BO3HUKHET paspsaa
VNN paspsiaHbIA HAKOHEYHWK He KOCHEeTCS paspsaHO TOUKK, He Bbi3blBas paspyeHuns TC unu reHeparopa.

8 MeToa ucnbITaHU KOMNOHEHTOB Ha YCTOMYMBOCTb
(venbiTaHne noa HanpsXXKeHUeMm)

8.1 O6LWume nonoxeHus

WcnbiTaHus npu BosgeicTaum Ha TC NpsiMbIMK 1 HENPSAMbIMY pa3psifiaMu 3aKIoYaoTcs B credytowem:

- ipsiMble pa3psiabl (KOHTaKTHbIE U BO3AYLLHbIE) BO3AEWCTBYIOT HerocpeacTBeHHO Ha TC 1 yaaneHHble
YacTK, K KOTOPLIM eCTb AOCTYN Y NOMb30BaTeNei TPaHCMOPTHLIX CPEACTB, HAaNPUMep, BbIKIHOYaTEeNU U KHOMKK
(cm. 8.3);

- HenpsiMble paspsaabl (KOHTaKTHbIE paspsidsbl) UMUTUPYIOT paspsifbl, KOTOPLIE BO3HWKAOT Ha APYTX NPOBO-
Aawmx o6bekTax B HerocpeacTBeHHOR 6nM3ocT oT TC, OHM BO3AENCTBYIOT Yepes MPOMEXYTOUHY0 MeTaniu-
YeCcKyto NOBEPXHOCTb, HanpuMep, FOPU3OHTamNbHYO MNAacTUHY cBasm (cM. 8.4).

MpumeyaHune—B npunoxeHun F npuBegeHbl 4ONONMHUTENBHBIE UCNBITAHWA C NOZ4aYeil HeNnpsIMOro paspsga.
Onsa nenbiTaHUA 3neKTpoHHbLIX MoAyNel UcrbiTaTebHbIV reHepaTop AOMKEH UMeTb KOHAeHCaTop eMKoc-

Tbto 330 nu 150 NP, B 3aBUCcMMOCTY OT pasmellieHnss TC Ha aBTomobune (cM. 10.1) U pe3ncTop conpoTMBIEHNEM
330 Om. Ecnu mecTononoxeHne TC He ycTaHOBIEHO, UCMONbL3YHOT koHaeHcaTop 330 nd.

6
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MpoBeoasLme NOBEPXHOCTU UCTILITLIBAIOT B PEXUME KOHTaKTHBIX Paspsaos. [ KOHTaKTHOro paspsiga uc-
MONb3YHT KOHTAKTHLINA Pa3paaHbIA HaKoHEUHUK (CM. pucyHok 1). BosgyLuHbIV paspag MoxeT Takke NoaasBaTthes
Ha NpoBsodsLLue NOBEPXHOCTH, ecrn aTo TpebyeTcsi No NporpaMme UCTbITaHNi.

HenpoBoasime NOBEPXHOCTM UCMbLITLIBAIOT B peXXMMe BO3AYLIHOro paspsaa. [ns sosgywHoro paspsiga
MCMOMb3YIOT BO3AYLUHbIA paspaaHbliA HAKOHEUHUK. (CM. PUCYHOK 2).

Mepen nogavein paspsigos Ha TC Heobxoaumo ybeanTbest B TOM, YTO npoueaypa sepudukalny Ucnoita-
TenbHOro reHepartopa, ycTaHoBMEeHHas B NpunoxeHun A, Bbina nposeaeHa B Nepuo BpeMeHu, onpeaeneHHbIn
nabopatopuei unmn aakasumkom.

8.2 NnaH ucnbiTaHnn

[o Havyana npoBeaeHNsA NCNbITaHWA pa3pabaTbiBaeTcs NnaH UCNbITaHWA, KOTOPLIV BKIoYaeT B cebsi:

- noapo6Hoe onuncaHve paboyero Mecta Ans UCnbITaHWiA;

-TOYKW NoAayn 31eKTPoCTaTUYeCcKoro paspsaaa;

- pexxum paboTbl INEKTPOHHOTO MOAYNS;

- creupmanbHble MHCTPYKLUMW UM OTKITOHEHUST OT CTaHAaPTHOrO UCTbITAHUS.

8.3 MNpoueaypa ucnbiTaHU ¢ NPAMbIMU 3NEKTPOCTaTUYECKUMU paspsigamMu

8.3.1 O6wume nonoxeHuns

Paspsigbl nogatoT Ha Bce YCTaHOBMEHHbIE TOUKM 06opyaoBaHus, paboTatoLlero B HopMarbHbIX peXxumax.
MonsipHoOCTL paspsaa BnusieT Ha peakuuio obopyaosaHus. Bo Bpems ncrnbiTaHWin ncrone3ytoT obe nonspHocTy,
yTOGbI ONpeaenuTb nx BrnusaHne Ha TC.

MpumMeyaHmne—[ononHUTENbHbIE UCTIBITAHWSE METOAOM NPSIMOrO paspsiga, yYMTbiBalowme none CBs3W, CM.
npunoxenue F.

8.3.2 Pabouee MecTo ANs UCNbITaHUN

PasmeLyatoT ncnbiryemoe TC Ha ropU3oHTanbHON NnacTuHe CBA3M (CM. pucyHok 4). PaaMellaroT anekTpoH-
Hble MOAYSM, MPeAHasHaYeHHble 4N MOHTaXa Ha Laccy, Ha rOPU3OHTasIbHON MNITAaCTUHE CBA3N U COEAUHSIIOT UX
HanpPsIMyto C rop13oHTaNbHOW NNAcTUHOK. McnbIThiBAOT 3NEeKTPOHHbIE MOAYU, KOTOpble ByAayT M30MPOBaHbI OT
3eMJ/IM B HOPMarbHOW YCTaHOBKE C MOMOLLLIO U30S1ATOPA MeXAy SNEeKTPOHHLIM MOAYNEM U FOPU3OHTaNbHOW
NNacTUHON, UCNOSMb3YS UONALMOHHYIO NIAcTUHY (CM. 6.6).

B uensx ucneitanuin TC coeguHsoT co BceMun nepudepuiAHbIMKU YCTPOWCTBaMu1, HeobXoauMbIMY ANns hyH-
KUMOHanbHbLIX UCNbITaHWA. [inuHa npoBoaoB AomkHa 6biTe 0T 1,5 40 2,5 M.

Ecnu HeT nepudpbepuitHoro o6opygosaHua Ana aBToMobuns, MCNonb3yoT 3aMmeHsowme nepudepuitHble
YCTPOWCTBA, a TOYKWN NoAAYU SNeKTPoCTaTUYECKAX Pa3psiAoB YKasbiBakoT B MporpaMmme UCMbITaHWUNA.

Bce KOMNOHEHTLI Ha UCTIbITAaTENLHOM CTONE AOMMKHBI HAXOAUTLCS Ha PAcCTOSIHAU He MeHee 0,2 M Apyr oT
Apyra. NMpoeoga gomkHb! 6bITb YNIOXKEHbI NapannenbHo KpasiM roOpU3oHTanbHOW NNacTUHbLI CBA3W U CaMOoW Noc-
kocTu. Kak 1 ocTanbHble KOMMOHEHTbI, OHU A0MKHBI HAXOAUTLCA Ha paccTosiHAM 0,1 M OT KpaeB ropU3oHTanNbHON
nnacTuHbl cBa3u. NpoBoda yknaabIBaloT B CBA3KY B U30MSLMOHHON NoACTaBke B COOTBETCTBUM ¢ 6.5. Tun npo-
BOAKW onpeaensieTcs peanbHbIM NPUMEHEHWEM cUCTeMbl U TpeboBaHUAMN.

BaTtapesi nuTaHusa AomKHa pa3meLLaThbCsl Ha UCMbITaTeNlbHOM CTore, OTpuLaTenbHbli TepMuHan 6atapeun
coeauHsIIOT HENOCPEACTBEHHO C FOPU30OHTaNbLHOM MNacTUHOM cBA3U. HeobxoaumMo yunTeIBaTh ONAacHOCTL B3pbiBa
6aTapeu 1 NPUHATL COOTBETCTBYIOLLME MEPbI 3aLLUTHI.

Mpu npssMom paspsige NPOBOA 3a3eMIIeHUSI UCTIbITAaTENIbHOro reHepaTopa COeAMHSIIOT C FOPU3OHTaNbHOW
MracTUHOM CBSA3W, KaK MoKa3aHo Ha pUCYHKe 4.

UcnbiTaTenbHbId cTeHa (McnblTaTernbHas NOBEPXHOCTb) AOMKEH HaxXoAWTbCs Ha PacCTOSIHUM He MeHee
0,1 M OT ApYrMX NMPOBOASILLMX SNIEMEHTOB, HarnpuMep, NOBePXHOCTEW aKpaHWPOBaHHOW Kamepbl.

Onsa Bepucmkaumm m ucnbiTaHUA UCMONBL3YIOT OAUH U TOT XXe NPOoBOA 3a3eMIEeHUs UCMbITAaTeNbHOro
reHepatopa, CoeAMHEHHbIN C ropu3oHTanbHOM NNacTuHoW cesasun. Mpu nogaye paspsiga NpoBopj, 3aszemne-
HWUA UCMbITAaTENBHOro reHepaTopa AoMKEeH HaxoAUTbes Ha paccTosiHun 0,2 M oT TC 1 Bcex kabenei, coeauHeH-
HbIX € TC (4TO6bl yMEHbLLUMTL NOMEXU OT 3TOro kKabens, KoTopble MOryT NOBNUATL Ha pe3ynbTaThbl UCTIbITAHUS).
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1 — TC; 2 — ucnbiTaTenbHbI reHepaTtop; 3 — OCHOBHOI GJI0K UCMbITATENBHOrO reHepaTopa; 4 — HeNpoBOAALWNUA CTON;

5 — ropusoHTanbHas NnacTuHa CBA3u; 6 — ToUKa 3a3eMineHus; 7 — coeuHeHue ¢ 3emnei; 8 — ynaneHHble ans goctyna vacmm TC;

9 — nepudepuliiHble ycTpoiicTea; 10 — GaTapes; 17 — n3onauuoHHan nnactuHa (ecnu TpebyeTcs); 12 — U30AALMOHHBbIE NOACTABKY,

13 — pesuctopbl 470 kOm; 74 — nnacTuHa 3asemnenus (LononHuTensHas); 15 — coeuHeHne roOpU3OHTaNbLHOW NNAacTMHa CBA3N C
3emnen

PucyHok 4 — lMpumep pabovero mecta ansa ncnoitaHus TC Ha yCTOWYMBOCTB K BO3AENCTBUIO NPAMBIM 3M1eKTpocTaTtnyec-
KUM paspsiiom

8.3.3 CoeanHeHUs aneKTpoAoB ANA MeToAa NPAMOro paspsaaa

8.3.3.1 Pexum KoHTaKTHoro paspsiaa

B pexume KOHTaKTHOrO paspsiga paspsaHblili HAKOHEYHUK aneKkTpoaa (CM. pUcyHoOK 1) gomxkeH KkacaTbcst
npoBoasiLer Touku Ha TC 0o akTUBM3aL/MKU paspsiaHoro Kova.

Tam, rae okpalleHHble NOBEePXHOCT MOKPbLIBAOT NPOBOASILLYIO MOBEPXHOCTbL, MPUMEHSIETCA cneaytoLas
npoueaypa. Ecnu narotosutenem o6opygosaH1s NOKpbITUE He 3asiBNEHO Kak U30NUpYtoLLee, TO HanpassioLLIWiA
HaKoOHEYHWK reHepaTopa NpoHUKaeT Yepes NoKpbITUE, YTOBbLI Co3AaTh KOHTaKT C NPOBOAALLEN NOBEPXHOCTHIO.

8.3.3.2 Pexum Bo3ayLLHOro paspsiga

B pexvmMe Bo3ayLLIHOro paspsifa paspsigHbllii HAaKOHEYHWK 3NekTpoaa (CM. pUCYHOK 2) A0MKeH BbITb Npu-
BrvkeH k TC kak MOXXHO BbICTpee Nocrne akTUBM3aLMmn paspsgHoro Kioya (cMm. 7.3).

Tam, rge okpalleHHble MOBEPXHOCTW 3aKpbiBalT NMPOBOASALLYI0 UMN OU3MEKTPUYECKYIO NOBEPXHOCTD,
npuMeHsieTcs cnegytollas npoleaypa. Ecnu nokpbiTue 3asiBNEHO Kak M30MMpYIOLLLee NOKPLITUE ANS ANSNEKTpu-
YeCKMX MOBEPXHOCTEN, TO NOBEPXHOCTb UCMLITHIBAETCS Kak M30NMpYtoLLas ¢ NOMOLLbI0 MeToda BO3AYLLHOMo pas-
paga.

8.3.4 OpueHTaums ucnbiTaTenbHoOro reHeparopa

Mpy npsimom paspsige paspsaHbIi HAKOHEYHVIK MCTbITAaTENBHOro reHepaTopa, eCrv BO3MOXHO, AepXaT nep-
NeHAWKYNsIpHO K noBepxHocTu TC, ecrnin HEBO3MOXHO, pekoMeHayeTcs cobnoaaTs yron He meHee 45° k nosepx-
HocTn TC.

8.3.5 Yucno paszpsigoB 1M BpeMs Mexay paspagamMu

Kaxxgas Touka npsmMoro paspsiga go/hkHa noasBepratbcsi He MeHee Tpem BO3AeNCTBUAM pas3psaos Ans
Kakdoro 3agaHHoro YpoBHS UCMLITATENEHOIO HanpshKeHUs 1 Kaxaol NonsipHocTy (cM. npunoxerne C). Bpems
Mexgy nocrnegosaTenbHbIMU AUHWYHBIMUY paspsigaMmn JOSMKHO BbITb 4OCTATOYHbLIM, YTOBLI MCHe3nW paspaaebl,
c034aHHbIe BO BPEMS UCTIbITaHWIA, HO He MeHee 1 ¢, YTo NO3BONWT yOpaThk 3apsagbl 40 NPOSIBIIEHNSI HOBbLIX paspsi-
AoB. MprMeHsAT MeTodbl, ONMCAHHBIE HIKE.

MoxHO NpeaoTBpaTUTL BOSHUKHOBEHUE pas3psiAoB NyTeM BbICTporo coeanHeHns kabens ¢ pesncTopom
(=1 MOwm) B cneayroLlei nocneaoBaTenbHOCTU:
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1) Mexagy MecToM paspsiga U 3eMnei;

2) mexgy Toukoin 3asemneHus TC n semnei.

Ecnu nseecTtHo, 4To Hanuyune kabens ¢ peauctopamu He okasblBaeT BUSIHUSA Ha pe3yrbTaTbl UCNbITaHUHA,
MOXHO OCTaBWUTb €ro noakntoyeHHbIM K TC.

Ecnu BpeMeHHble UHTepBarbl Mexay ABYMs NocrneaoBaTenbHeIMU paspsaami odeHs 6onbluve, cosaaH-
HbI 3apsig McvesaeT Bnarogaps ecTecTBEHHOM Npupode paspsiaa.

[N yckopeHUsi eCTeCTBEHHOIo MCHE3HOBEHWS 3apsiaa Ha McrbiTyeMoM TC MOryT NpUMeHsITbCS MoHN3a-
TOpbl Bo3ayxa. Bo Bpems npuMeHeHWs1 BO3AYLLHOMO pa3psaa MoHN3aTop A0SHKeH ObITb OTKITIOYEH.

8.3.6 UcnbITaTenbHoe HanpsixkeHue

YPOBHM UCMbITATENbHOMO HANPSPKEHNSA (B COOTBETCTBUM C NpuioxkeHnem C) yBenmuuBatoT, UCMOoNb3ys He
MeHee ABYX 3HaueHW, 40 AOCTUXKEHUSI MaKCUManbHOMO YPOBHSI.

MpumeyaHune— HekoTopble yCTPONCTBA MOTYT BbiTb YYBCTBUTENBHBLIMU K ONPEAENEHHbIM 3HAa4YEeHUsAM
UCMbITATENBHOIO HaMpPsPKEHWs, HO He 00s13aTenbHO K APYIMM 3HaYEHUsIM  HanpsbKeHus.

8.4 Mpoueaypa UCNbLITaHUIA ¢ HENPAMbIMU 3NEKTPOCTaTUYECKMMU pa3psigamMmu

8.4.1 O6Lwme nonoxeHus

AnekTpocTaTuyeckme paspsabl Ha 06bekTel U 06opyaOBaHME, PpacnonoXeHHbIe 0KOMo ucnbityemoro TC,
UMUTUPYIOT Nogadelt paspsiaoB UCTbITaTENbHOrO reHepaTopa Ha ropU3oHTaNbHYHO MTacTUHY cBsi3W. KoHTakTHbie
paspsabl NogarT Ha roPU3OHTaNbHYH NACTUHY CBSA3KU B TOUKAX Ha BCeX CTopoHax ucneityemoro TC. 3nektpo-
cTatuyeckue paspsigbl nogatoT Ha pebpa ropu3oHTanbHOM NNacTuHbI cBs3u. TC pasMeLlaloT Ha ropu3oHTarNbHOM
nnacTuHe CBSA3N Tak, YToBLI ero Grvxkariuasi NOBEpXHOCTb Haxogunack Ha pacctosiHum 0,1 M oT pebpa ropusoH-
TanbHOW NNacTUHbLI CBSI3W, MPUHMMALOLLIE R 3eKTpocTaTUYeckuid paspsig. [nst Toro, YtTobbl COXpaHsiTb paccTosiHue
0,1 m mexay pe6pom TC 1 ropnaoHTanbLHO NNacTUHbI CBA3W, MOXET NoTpeboBaThes nepemellieHve TC Bo Bpemsi
UCMbITaHWIA, KOr4a aneKkTpocTaTUYeCKUiA pasps nogaeTcs Ha pebpo ropusoHTarnbHON NNacTUHbI CBSI3N.

MpuMeyaHne—[ononHUTENbHbIE UCTIbITAHUSA METOAOM NPSIMOro pa3psiaa, yuuTbiBalowme none CBsi3u CM.
npunoxenne F.

8.4.2 Paboyee MecTo ANsA UCNbITAHUIA

MometaroT TC Ha ropu3oHTanbHOW NIIACTUHE CBA3MN (CM. PUCYHOK 5). QNEKTPOHHbBIE MOAYNN, MOHTUPYEMbIe
Ha Laccu, ycTaHaBMBaIOT Y COEANHSIIOT HENOCPEeACTBEHHO C FOPU3OHTAaNbHON NNAcTUHOW cBsA3U. UcnbiTbiBalOT
3NEeKTPOHHbLIE MOAYMU, KOTOPbIE B pearibHbIX YCNOBUAX NPUMEHEHUS U30NUPOBaHbLI OT 3€MAK € NOMOLLIBIO U30AS-
TOpa MexXay 3/1eKTPOHHLIM MOAYIEM U TOPU3OHTaNbHOM NIACTUHOW CBA3M, C UCNONb30BaAHWEM U30NALUOHHONM
nnacTuHbl (CM. 6.6).

AnsucnbitaHnii TC coeamHsitoT co BCcemMu nepudpepuitHbIMU YCTpORCTBaMU, HeobxoanMbIMK AN YHKLMO-
HanbHbIX UCnbITaHWA. AnnHa kabensa gomkHa 6bITb 0T 1,5 40 2,5 M.

Ecnv nepudbepuiiHele ycTpolicTa Ans TpaHCNOPTHOrO cpeacTBa OTCYTCTBYHOT, TO 4S5 UCNbITaHWIA UCNOSb-
3yI0T 3aMeHsioLL e nepudepuiiHble yCTPONCTBA; TOUKU NPUNOXEHUA paspaaos A0MKHBI ObITb yKaszaHbl B NPOTOKO-
e UCTbITaHWiA.

Bce KOMNOHEeHTLI Ha UCTbITaTeNLHOM CToMe AOMKHbI HAXOAUTLCA Ha PacCTOAHUN He MeHee 0,2 M Apyr oT
apyra. Kabenuv yknagpelsatoT napannensHo pebpam ropusoHTanbHOM NNacTUHLI CBA3W U camol NnacTuHe. Kak n
BCE KOMMOHEHTbI, OHU AOMXKHBI HaXoANUTLCS Ha paccTosiHuKM 0,1 M oT pebep ropusoHTanLHOW NNAcTUHLI CBA3N.
Kabenv ceopauvBatoT U MOMeLLatoT B U30MSILMOHHbIR 610K B cooTBeTCTBUM € 6.5. Tun nposoaku onpeaenseTcs
HasHa4YeHWeM cucTeMbl ¥ TpeboBaHUAMM.

Batapeto nuTaHKsA pasmMeLLialoT Ha UCTbITaTeNbHOM CTOSE, OTpULATE TbHBIA NOIOC baTapen CoeauHAIOT He-
MoCcpeaCcTBEHHO C FOPU3OHTANBbHOW NacTUHol casA3u. Heobxoanmo yunThiBaTh B3PLIBOOMACHOCTL HaTapeun n npu-
HMMaTb COOTBETCTBYIOLLIME Mepbl 3aLLUTHI.

Onsa HenpsiMbIX paspsaaos NPOBOA 3a3eMeHUst UCMbITAaTeNbHOro reHepaTopa MoXeT 6bITb COeAUHEH C ro-
PU3OHTAaMbHOW NNACTUHOMW CBA3W UNW NNAcTUHOWN 3a3eMIeHVs (Kak ykazaHo B NporpaMme UCrbITaHui) (CM. pucy-
Hok 5). UcnblTaTenbHbl cTeHa (MOBEPXHOCTL) AOKEH HAXoANTLCS Ha paccTosiHUM He MeHee 0,1 M OT Apyrux
NPOBOASALLIMX MOBEPXHOCTEW aKpaHUPOBaHHOW Kamepebl.

ToT Xe caMblli NPOBOA 3a3eMIEHNA UCTbITAaTENbHOMO reHepaTopa, CoeAUHEHHbIV C FrOPU3OHTanbHOW nnac-
TUHOM CBA3W, UCNOMbL3YIOT ANsl BepudbukaLm 1 ucnbiTaHui. Bo Bpemsi Bo3gelicTBmSA paspsgoM Nposog 3asemrie-
HWUs1 UCMbITaTENIbHOrO reHepaTopa ACMKeH HaxoAnTbes Ha paccTosiHUKN He MeHee 0,2 M oT TC 1 Bcex kabenewn,
nogcoeanHeHHbIX K TC (4ns yMeHbLUEeHWs CBSA3M C kaberiem, 4To MOXKeT NMOBMUSITL Ha pes3ynbTaThl UCTbITaHUMA).
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1 — TC; 2 — uenbiTaTenbHbIli reHepaTop; 3 — OCHOBHOW 6nok McnbITaTENbHOrO reHepartopa; 4 — HenpoBOAALWUK CTON;

5 — ropusoHTanbHas NnacTuHa CBA3U; 6 — TOYKA 3a3eMNIeHUs; 7 — coeduHeHWe ¢ 3a3emneHuem; 8 — yaaneHHble vactu TC;

9 — nepudepuiiHble ycTpoiictea; 710 — Gartapes; 11 — U30NALMOHHaA nnactuHa (ecnu Heobxoamuma); 72 — U30ONAUMOHHBLIE NOACTaB-

Ku; 13 — pesuctopbl 470 KOM; 74 — nnacTtuHa 3aszemneHus (DONONMHUTENLHO); 15 — coeguHEeHUe ropu3oHTanbLHOW NNACTUHBLI CBA3MU

¢ 3emnei; 16 — coeguHEHWE 3a3eMIEHNA UCTIBITATENBHOMO reHepaTopa ¢ FOPU3OHTANbLHOW NNACTMHOW CBA3W AW NNACTUHOW 3a3eM-
NeHus (CM. MPOorpamMmy MCTbITAHWIA)

PucyHok 5 — Mpumep paboyero mecta Ans UCMbITaHWA yCTOMMMBOCTM TC K HENPSIMbIM 3NEKTPOCTATUYECKMM pa3psaam

8.4.3 Yucno paspsiaoB 1 BpeMsa Mexay paspsagamu

Ha nenbiTaTenbHble TOYKM HENMPSIMOTO pa3paaa ANA KaXAoro 3aAaHHOro YpoBHS HANPSKEHWS U NONSIPHOCTU
nogatoT 50 paspsigos (cm. npunoxexue C).

Ans paspsaos, NoAAOLWNXCA HA FOPUSOHTANBHYIO NNACTUHY CBA3U, UHTEpPBanbl Mexay nocnegosatesb-
HEIMW €AUHUYHBIMU pa3psaaMmmn 40MKHbI 6bITe 6onee 50 Mc.

8.4.4 OpueHTauuA UCNbLITAaTeNLHOrO reHeparopa

Mpu nogaye paspsiAoB Ha NNACTUHBLI CBA3M (T. €. HENPsIMbIX Pas3psAoB) paspsAHbIA HAKOHEYHUK HaX0AUTCS
B TOW XK€ MIIOCKOCTK, YTO U FOPU3OHTaNbHaA NnacTuHa CBA3U NpY KOHTakTe ¢ pebpom nnacTuHbl. Ha nnockyto
NOBEPXHOCTb MOPU3OHTANIbHON NNAaCcTUHLI CBA3W paspsiabl He NoAaloTCs.

8.4.5 UcnbiTaTenbHoe HanpsiXeHue

YPOBHU UCNbITATENBLHOTO HANPAXEHWA (B COOTBETCTBUM C NpunoxeHvem C) yBenuunsatoT, UCNONb3ys He
MeHee ABYX 3HaYeHUI, A0BOAA A0 MAKCUMaSIbHOIO UCTLITATENbLHOTO YPOBHS.

MpumeyaHwue— Hekotopbie Bugs 060pyaoBaHust MOryT GbiTb YYBCTBUTENbHBI K OTAEIBHBIM 3HAYEHUSIM
MCNBLITATENBbHOIO HaNPSKEHUs, HO He 06A3aTeNbHO KO BCEM OCTanbHbIM 3HAYEHUAM WCMLITATENBHOTO HANPSHKEHUA.

9 MeToA McnbITaHUA NPU YNAKOBKE KOMMNOHEHTOB U O0OpaLeHnu ¢ HUMKU
(venbiTaHMa 6e3 INeKTponuTaHus)

9.1 O6umMe NonoXxeHUN

Mpu gaHHOM rcnbiTaHu TC UMUTUPYIOT paspaadbl 0T YenoBeka BO Bpems npouecca cbopku nnv obcnyxkmsa-
HUs. MicnblTaHue 3aknioyaeTcs B NPAMOM BO3AeNCTBUN paspsagamu Ha TC.

Mepea Havanom Bo3aencTeuA paspsgamu Ha TC Heobxoaumo ybeauTbCA B TOM, YTO UCMbITaTENbHbIA reHe-
paTtop npoLuen npoueaypy Bepudukauum (kak yctaHoBAEHO B NPUNOXeHUN A) B Nnepuoa BpEMEHU, yCTaHOBEH-
HbI NnabopaTopuer Unn 3akas4ymkoMm.

ONns ucnbiTaHWi, OTHOCALMXCA K NOMEXOYCTOWUMBOCTU KOMMOHEHTOB B NpoLiecce UX ynakoeku n obpalue-
HWA C HUMK, UCTIbITATENbLHBIA reHepaTop A0SMKEH UMETb KoHAeHcaTop eMKocTbio 150 nd 1 pesnucTop conpoTuene-
HWeM, yKa3aHHbIM B NporpamMmme UCNbITaHUNA.

9.2 MNMnaH ucnbiTaHUNA

MNepea Hayanom UcnbiTaHWA COCTaBNAETCA MNaH UCMbITaHWIA, BKNIOYAOLWNA B cebs:
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- nogpobHble cBeAeHWs 0 paboyeM MecTe As1s UCNbITaHWi;

- UCMbITATENbHbIE TOYKM;

- paboTy 3N1EeKTPOHHbIX MOAYNeNn;

- crieypansHble MHCTPYKLUMM U OTKITOHEHMWS! OT CTaH4apTHOTO UCTbITAHUS.

9.3 Mpoueaypa ucnbITaHU

9.3.1 O6WwMe nonoxeHuUn

McnblTaHne NpoBoAAT BO3AEACTBMEM NPAMbIM pas3paaoM Ha BCE KOHTaKTbl U LUTLIPU W/UNWM BO3AYLIHBIM
paspsiaoM Ha BCe NMOBEPXHOCTU K TOYKM, K KOTOPbIM A0TparneatoTcsa B npouecce c6opku Unm obenykusaHus.

MopatoT anexkTpocTaTuyeckuii paspaa (Kak MUHUMYM) Ha KaXkabIl LTbIPb, KOPMYC, BbiKMoyaTenb, AUCnnewn,
6onTbl 1 oTBepcTUsa koprnyca TC, K KOTOPLIM €CTb AOCTYN BO BpeMs paboTbl ¢ HUMWU. [nsl aToW npoueaypbl
«YTOMMNEHHbIEY LUTLIPU COEANUHEHUIA CHUTAIOTCA AOCTYMNHBLIMU BO BPEMSA ONEPUPOBaHUSA C HUMMU.

[ns goctyna K «yTONMeHHbIMY» LThLIPSM COeAUHEHUIA UCNONb3YIOT OAHOXUABHBIV NPOBOA C NONEPEYHbLIM
ceveHnem oT 0,5 10 2 MM? MaKCMMabHOM ANUHON 25 MM.

MoryT BO3HWKHYTb TPYAHOCTY MpW nogaye paspsga Ha WTbIpy pazbemMa, pacnonoXeHHble o4eHb 6nn3ko
Apyr kK Apyry. B aTom cnyyae gonyckaeTcst UCNofb3oBaTb OAHOXWUIbHBIA NPOBOA C NONEPEYHbLIM CEYEHUEM OT
0,5 80 2 MM? MakcuMarbHol ANMHOM 25 MM Kak Ans KYTONNEHHbLIX» WTbIPEN.

Paspsigbl nogaroT Ha UchbITaTenbHble TOYKKM, yKasaHHbIe B Nporpamme ucnbitaHunii. Ha pesynbTaTbl MOXeT
NOBNUATL NONSIPHOCTb paspsiaa. Bo BpeMs ucibITaHUiA Ucnonb3ytoT 06e NoNApHOCTU paspsaaa Ana onpegeneHus
X BNUSAHNSA Ha TC.

9.3.2 Pa6ouee mecTo AnNsi UCNbITAHUNA

Pabouee MecTo Ans UCMbITAHWIA Ha YCTOWUYMBOCTD K 3NEeKTpocTaTUYeCckUM paspsgam npy ynakoske u 06-
CnyX1BaHUW NpeAcTaBneHo Ha pucyHke 6. TC ucnbithiBatoT 6e3 nepudepuun, B TOM BUAE, B KAKOM OHO AOCTaBNS-
eTCcsl NoCTaBLYMKOM.

BesonacHoe coeguHeHWe ¢ 3aseMneHnem (No3mums 7 Ha pucyHke 6) MoOXeT BKItoYaTh B cebs ABa peancTo-
pa rno 470 KOm, KaKk A4nst ucnblTaHui Nod HanpskeHnem (CM. PUCYHKK 4 n 5).

Mexay nenbityembiM TC 1 ropn3oHTanbLHOW NNacTUHOW CBA3KN MOXHO UCNONb30BaTh aHTUCTaTUYECKUIA KOB-
pWK NS CHATUA CTaTU4YecKoro 3apsaa, ecnu 3To ykasaHo B NiiaHe UcnbiTaHui. KoBpyK Ao0MmkKeH BeICTYNaTh 3a
kpas ncneiTyemoro TC. MoBepXHOCTHOE CONPOTUBIIEHNE 3TOro MaTepuara AomkHO 6biTb oT 107 Ao 109 Om /M2,

Mpu BO3gEACTBUM NPSAMBIM Pa3psiAOM (PEXUM KOHTaKTHOTO paspsiga u/unv pexxvm Bo3ayLLHOro paspsaa)
Kabenb 3a3eMMeHns UCMbITaTeNlbHOro reHepaTopa COeAUHSIIOT C FOPU3OHTAarIbHON NNacTUHOW CBA3W, Kak NoKasa-
HO Ha puUcyHKe 6.

McnblTaTensHbld cTeHa (MenbiTaTelbHaa NOBEPXHOCTL) A0IKeH(a) HAXOAUTLCA Ha PacCTOAHUN HEe MeHee
0,1 M OT APYrUX NPOBOASLLMX CTPYKTYP, HanpuMep, OT NOBEPXHOCTEN 3KpaHUPOBAHHON KaMepbl.

ToT Xe NpoBoa 3a3eMIeHUs UCTIbITAaTENbHOMO reHepaTopa, CoeANHEHHbBIR C FOPU3OHTaNbLHON NNacTUHON
CBSI3Y, UCMOMB3YHOT A1s BepudrkaLimi. Bo BpeMa Bo3aencTeusa paspsaoM NpoBoA 3a3eMneHUs ucnbItaTtensHoro
reHepaTopa JO/KeH HaxoanTbes Ha paccTosiHUM He meHee 0,2 MoT TC.

9.3.3 CoeanHeHuns ¢ aNeKTpoaoM Ansi MeTo4a NPSAMOro Bo3AeACTBUA

9.3.3.1 PexxvM KoHTaKkTHoro paspsiga

Ona ucnbiTaHWii MeToAoM KOHTaKTHOro paspsaa HakoHEeYHUK paspaaHoro anekTpoaa (CM. pucyHok 1) gon-
XKEeH KOCHYTbCS NpoBoasLLeli Touku Ha TC Ao akTuBusauumn paspagHoro Kiova.

Ecnu npoBogsiLian noanoxka okpaileHa, NPUMEHSA0T cneayoLLyto npoueaypy.

Ecnv nsrotoBuTens 060pyaoBaHUs He yKkasbliBaeT, YTO MOKPLITUE NpeAHa3HaYveHo Ans U3onsuun, Heobxo-
AMMO NPOKOMOTh MOKPLITUE HAKOHEYHWMKOM UCTbITaTEeNIbHOrO reHepaTopa Ans oCyLWeCTBIeHUs KOHTaKTa ¢ NPOBO-
JsiLLeli MOBEPXHOCTbLHO.

9.3.3.2 Pexxum Bo3ayLLHOrMO paspsiga

Onsa ucnbiTaHnii MeTogoM BO3AYLLHOTO paspsaa HaKOHEYHUK paspsgHoro anekTpoaa (CM. PUCYHoK 2) gon-
XeH 6bITb NpubnikeH k TC Kak MOXXHO BbICTpee Nocne akTUBM3aLUK paspsaaHoro Knoya (cMm. 7.3).

Ecnu okpalLeHHble MOBEPXHOCTH, MOKPLIBaOLLWE NPOBOASALLYHO NOANOXKKY UM AN3NEKTpUYecKne noBepx-
HOCTU, UCTIOSb3YIOTCS B KAYECTBE KOHTEHEPOB, NPUMEHsIETCA cneaytollas npoleaypa. Ecnun narotosutens o6o-
PYOOBaHUS YKa3blBaET, YTO NOKPLITUE NpeaHasHaYeHo 415 U30NALMKY ANSNEKTPUYECKUX NOBEPXHOCTEN, NoBepX-
HOCTb UCMbITLIBAIOT KaK M30NMPYHOLLYIO MOBEPXHOCTE METOA0M BO3AYLLIHOMO paspsiaa.
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1 — TC; 2 — vcneiTaTenebHbIW reHepaTop; 3 — OCHOBHOW 610K UCNLITATENbLHOrO reHeparopa; 4 —
HENPOBOAALWIA CTON; § — rOpM3OHTaNbHAA NNAacTMHa CBA3W; 6 — ToYka 3a3emiieHust; 7 — coeiuHeHue
C 3asemMneHnem; 8 — aHTUCTaTUYECKUI KOBPUK ANS CHATUA cTatuyeckoro 3apsina (ecrnu tpebyetcs)

PucyHok 6 — MNpumep paboveli ycTaHOBKM Ans knaccnmukaumm HYyBCTBUTENBHOCTU YNaKOBKM

9.3.4 OpueHTauua UcnbiTaTeNbHOro reHeparopa

Mpv NpUMeHeH MeToaa NPAMOro paspaaa paspAaHbIA HAKOHEYHUK UCTbITaTeNLHOro reHepaTopa pacno-
naratoT (Mo BO3MOXHOCTIW) NeprneHanKynsipHo k noeepxHoct TC, ecnu 3To HEBO3MOXHO, PEKOMEHAYETCA Yron K
NoBEPXHOCTU He MeHee 45°.

9.3.5 Yucno paspsgoB 1 Bpemsi MeXay paspagamMu

Kaxxgas Touka npsiMoro paspsia 4onkHa noAsepraTbcsi He MeHee YeM TpeM BO3AEWCTBUAM Ha KaxkaoMm
YpOBHe HanpsbkeHust npu obeunx nonsipHocTsx (cm. npunoxerue C). [innTensHOCTb MHTepBana Mexay nocneno-
BaTeNIbHbIMW OOUHOYHBLIMU paspsaaamMu A0SPKHA NO3BONATL 3apsiaaM, NoslyYeHHLIM BO BPEMSA UCTIbITaHWIA, Ncyes-
HYTb, HO OHa A0MKHa BbITh MeHee 1 ¢, YToBbI 3apsabl yenenu UcHesHyThb A0 NOSIBNEHUS KaXaoro HOBOro pasps-
Aa. MpumeHsIloT MeToabl, ONUCaHHbIE HUXKE.

MoxkHo n3bexaTb NosIBNeHUA 3apsiaoB NyTeM KOPOTKOro coeAuHeHUs pe3uctopa conpotueneHnem > 1 MOm
B cnegytoLLler nocnegoBaTenbHOCTU:

1) Mexxay MecToMm paspsiga U 3emren;

2) mexay Toukor 3asemneHna TC n semnei. ECnun n3BecTHo, 4To NpoBOA He BNWSAET Ha pe3ynbTaThl UCTbl-
TaHWU, OH MOXET OCcTaBaTbCs NOACOEeANHEHHbIM K TC.

Ecnu uHTepBan Mexay AByMSA nocneaoBaTenbHLIMUA paspsaamMu YorIMHAETCS, Co3aaHHbIV 3apaa ucuesaeT
6Gnarogapst ecTeCTBEHHOMY 3aTyXaHWIo 3apaa.

MoHnzatopbl Bo3gyxa MOryT UCNOSb30BaThLCS ANs YCKOPEeHWUA npouecca ectecTBeHHOro paspsga TC. NoHu-
3aTop BLIKMIOYAKOT MpU NPUMEHEHUN MeToAa BO3AyLUHOMo paspsaaa.

9.3.6 UcnbiTaTenbHoe HanpsXeHUe

YPOBHU UCNLITATENLHOMO HANPSXXeHUA (B COOTBETCTBUM C NpUnoxeHuemM C) yBenuunBarT, UCNONb3ys He
MeHee ABYX 3HauYeHUi, 4OBOAS A0 MaKCUManNbHOMO UCTIbITATESIbHOO YPOBHSI.

n pnmeyvyaHune — HeKOTopre BMnAbl 060py,qoaaHMﬂ YyBCTBUTENbHbI K OTAESIbHbIM 3HAYeHNAM UCNbITaTEeNnbHOro
HanpsbkeHus, HO He 06513aTeNbHO KO BCEM OCTaflbHLIM 3HAYEHUSAM  WUCMbITATENBHOIO HanpsxeHua.

Mocne 3aBepLUeHust Bcex UcnbiTaHuii TC noasepraroT NonHol Nposepke Ha hyHKUMoHUpoBaHWe. He aonk-
HO GbITb HeobpaTUMBLIX NoBPeXAeHUA. Kpome Toro Heo6xoaMmo NposepuUTL 3thheKTUBHOCTbL 3alLMTHLIX Lienei Ha
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OMC (Hanpumep, BXoAHbIE KOHAEHCaTOPbI, obecneunBatoLLe YCTORUMBOCTb K 3/1€KTPOMarHUTHLIM MoMexam 1
orpaH1yeHne aM1Mccr MoMex) nocre Bo3AeNCTBINS 31eKTpocTaTUiecKMmn paspsgamu (B COOTBETCTBUM C NPUIIo-
xeHvem C).

10 MeToa UcnbITaHUA aBTOMOOUNA

10.1 O6Wwme nonoxeHns

[nsyacTtei, 4OCTYN K KOTOPLIM BO3MOXEH TOMbKO U3HYTPY aBTOMOBWISA, UCMONbL3YIOT reHepaTop ¢ eMKOC-
Tbto 330 nd n conpotusneHnem 330 Om nnm 2 kKOM. MakcumanbHbIl YPOBEHb UCMLITATENBHOTO HaMPsHKeHNS
orpaHmumeatoT go 15 kB ans gaHHoro cnyyas. [ns Touek, 4OCTYN K KOTOPbIM BO3MOXEH TOMBbKO CHapy»Ku aBTo-
Mobuns, BelbupatoT reHepaTop ¢ eMkocTbio 150 Nd u conpotuenerrem 330 Om unu 2 kOM. B aToMm cny4vae
MaKCMMarbHbIA YPOBEHb UCTIbITATENBHOMO HanpsikeHWs AomkeH bbiTk paeeH 25 kB. YacTu, 4ocTyn K kKoTopbIM
BO3MOXEH KaK U3HYTPU, Tak 1 CHapYXu, UCMbITLIBAIOT C 060UMK 3HAYEHUSIMW EMKOCTW reHepaTopa Npu Makcu-
MasbHbIX YPOBHSIX HanpshkeHust 15 1 25 kB cooTBETCTBEHHO.

Mepen nogaveri anekTpocTaTMieckmx paspsiaos Ha TC HeobXxoaAMMO MPOBEPUTL, UTO UCTIbITATENbHLIA reHe-
paTop npoLlen npoueaypy BepudmrkaLmm, kak ykasaHo B NpUIoxKeHU A, B nepuog BpeMeHu, yCTaHOBMEHHbIN
nabopatopueit N 3aKkasHnKoM.

MpoBoasiLLe NOBEPXHOCTU UCMLITLIBAOT C MPUMEHEHNEM METOAA KOHTaKTHBIX pa3psidaoB. st KOHTaKTHOro
paspsga UCNoNb3YHT KOHTAKTHbIV paspsaHbIi HaKOHEYHWK (CM. pucyHok 1). BosgywHbili paspsag gonyckaeTtcs
Takke nogasatb Ha NPOBOAsLLME MOBEPXHOCTU, €CIN ATO YCTAaHOBNEHO B MporpaMmme UCTbITaHWA.

HenpoBoasilume NoBepxXHOCTU UCMbITLIBAOT METOAOM BO3ayLLIHOro paspsaga. [Ans Bo3gyLiHoro paspsja
MCNONb3YIOT BO3AYLUHbIA paspsiaHbIi HAKOHEYHUK (CM. PUCYHOK 2).

10.2 MnaH ucnbITaHUA

Mepen Hauyanom UCNbITAHUA COCTABAETCA MaH UCTIbITaHWIA, BKIOYAOLWWIA B cebsi:

- nogpobHble cBeaAeHNs1 0 paboyem MmecTe ANs UCNbITaHWiR;

- UCnbITaTenbHbIE TOYKY;

- paboTy aNeKTPOHHLIX MOAYNeN;

- crneypanbHble MHCTPYKLMW U OTKITOHEHWS! OT CTaH4aPTHOTO UCMbITaHUS.

10.3 Mpoueaypa ucnbiTaHU

10.3.1 OOLWwme nonoxeHusa

McnbiTaHns NpoBOAAT B peXXMMe KOHTaKTHOMO 1 BO34YLUHOMo paspsiaos.

Pa3psgbl nogatoT Ha 3agaHHble ToUkM 06opyaoBaHWs, paboTaoLero B HopmManbHOM pexvme. MonsapHocTb
3apsga MoXeT BNUATb Ha pesynbTaT UCTbITaHWi. Bo BpeMst UCnbITaHWi ncnonbaytoT obe nonspHocTy 3apsiga ang
onpegeneHns nx BNMAHUS Ha ucnoityemoe TC.

10.3.2 Pabouee MecTo ANA UCNbITaHUNA

[ns venbiTaHnsa YacTei, A4OCTYN K KOTOPbIM BO3MOXEH TONbKO U3HYTPpK aBTOMOBWNSA, NpoBo 3a3emiieHuns
UcnbITaTenbHOro reHeparopa AormkeH 6bITe coegUHEH HanpPsIMyto C 3a3eMIIEHHON MEeTanMYECKON YacTbio Kopry-
ca (Hanpvmep, Nono3es cuaeHns, 3awenka agsepy U T. 4.). Mpumep paboyero mecta 4nst UCMbITaHUIA BHYTPEHHX
TOYEeK NPeACTaBIeH Ha PUCYHKe 7a).

[nsi ucnbITaHWs YacTel, JOCTYM K KOTOPbIM BO3MOXKEH CHapyXv asToOMObWs, NpoBoA 3a3eMIeHust UCTbITa-
TeNbHOro reHepaTopa A0SKeH BbITe COeAMHEH HaNPsIMyHo ¢ BrivkaiLLe MeTanIMYecKon YacTbio Kopnyca aBTo-
MOBUNA UK ¢ MeTannMueckol NNacTUHOW, pasMeLLeHHOR nod Konecom, bnmxanllnm K Touke NpunoxeHna
(kak onpegeneHo B Nporpamme ncneiTaHuii). Mpumep paboyero Mecta AnNs BHELWHE TOYKM NMpeacTaBneH Ha
pucyHke 7b).

Mpu cTaHaapTHOM NocneaoBaTeNbHOCTM UCTIbITaHW MOTOP aBTOMOBMNS paboTaeT B peXkmMme ABWKEHUS NN
B XOJIOCTOM pexume. Ecnu nnaH ncnelTaHuin BkItodaeT B cebs CMbITaHUsi cUCTEM (HanpuMep, Kpyn3-KOHTPO-b)
CO CKOPOCTbLH0 ABWXEHNWS C UCNOMb30BaHWEM AMHaMOMETPa, CKOPOCTb ABUXEHWS YKasbliBaoT B MporpamMmme UCrbl-
TaHWi.

10.3.3 CoegMHeHNA anekTpoAoB (ANA MeToAa NPSAMOro BO3AeNCTBUSA 3NeKTpPoCTaTUUYEeCKUMU
paspagamu)

10.3.3.1 Pexxvm KOHTaKTHoro paspsiga
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[na ncnelTaHWin MeTogoM KOHTaKTHOro paspsiga HakoHeYHUK paspsagHoro anekTpoga (CM. pucyHok 1) gon-
XXeH KOCHYTbCS NpoBoasLLel Toukn Ha TC Ao Havana akTvBM3aLmMm paspsigHoro Kiova.

Tam, rge okpalleHHble MOBEePXHOCTH MOKPbLIBAKOT NPOBOASILLYIO NOAMOXKKY, MPUMEHSIIOT CregyoLLyto Npo-
ueaypy. Ecnv narotosutens 06opyaoBaHns He yKasblBaeT, YTO MOKPbITME NpegHaszHayeHo As U3onsaumm, Heob-
XOAMMO MPOKOSIOTb MOKPbITUE HAKOHEYHWUKOM UCMbITATENbHOTo reHepaTopa A5 OCYLLEeCTBEeHWS KOHTaKTa ¢ Npo-
BOAsILLIE MOBEPXHOCThLIO.

10.3.3.2 Pexxum BO3ayLLHOrO paspsaja

Onsa uenblTaHnin MeTogoM BO34yLLHOMO paspsiga HakoHeYHUK paspagHoro anekTpoaa (CM. PUCYHoK 2) aon-
XeH BbITb NpubnuxkeH k TC kak MOXHO BbiCTpee nocne akTMBU3aLMy paspsgHoro knoya (em. 7.3).

Ecnv okpalueHHble MOBEPXHOCTH, MOKPLIBAIOLLME NPOBOAALLYHO NOANOXKKY WX AU3NEKTpUIeckue NoBepx-
HOCTW, UCMOMb3YIOTCA B Ka4eCTBe KOHTENHEPOB, NPUMeHsIeTCA creaytoLLas npoueaypa.

Ecnu narotoemTens o6opyaoBaHus ykasbiBaeT, UTO NOKPLITUE NpeaHasHavyeHo 4nsa 3onsauum AuanekTpu-
YeCKVX NMoBepXHOCTel, NMOBEPXHOCTb UCMbITLIBAIOT Kak M30SUPYIOLL Y0 NOBEPXHOCTb METOAOM BO3AYLUHOIO
paspsiaa.

10.3.4 OpueHTauusa UCNbITAaTENbLHOIO reHepaTopa

Mpy NpsiMOM BO3AeNCTBUM Pa3psAOM PaspsgHbI HAaKOHEUHWK MCTbITaTeNbHOro reHeparopa pacnosaraioT,
MO BO3MOXHOCTU, NePneHANKYISIPHO K noBepxHocTh TC, ecnv 3To HEBO3MOXHO, pekomeHayeTca cobnogatb
Yron K NoBepxXHoCTU He MeHee 45°.

10.3.5 Yucno paspsaoB U BpeMs Mexay paspagamu

Kaxxgas Touka npsiMoro paspsiga 4ojkHa nogeepraTbCa He MeHee YeM TPeEM BO3AENCTBUAM Ha KaX4oM
YPOBHE HanpsbKkeHUs npu 0b6enx nonsapHocTax (cMm. npunoxeHue C). JnntenbHOCTb UHTEPBaNa Mexay nocnego-
BaTeNbHbIMU OQUHOYHLIMW Pa3psiaamy AOMMKHA NO3BONATE 3apsifam, NoslyYeHHbIM BO BpeMS UCTIbITaHWIA, cHes-
HYTb, HO OH AOIMKeH BbITb MeHee 1 ¢, 4ToBbl 3apadbl ycrneny UCHe3HyTL A0 NOSIBAEHUA KaXaoro HOBOro paspsaaa.
MpUMeHsIIoT MeToAbl, ONUCaHHbLIE HUXE.

MoxHo nsbexxaTb NosiBfeHUs 3apsaoB NyTeM KOPOTKOro coeauHeHWs peaucTopa conpoTtusneHnem = 1 MOM
B credytoLLei nocnegoBaTtesbHOCTL:

1) Mexxgy MecToM paspsga v 3emnei;

2) mexgy Toukon 3asemneHus TC n semnen.

Ecnu n3secTHo, YTO MPOBOA He BMSIET Ha pe3ynbTaThl UCTIbITAHWIA, OH MOXET ocTaBaTbCA NOACOEANHEH-
HeIM K TC.

Ecnv BpemeHHoOI HTepBan Mmexay AByMsi nocregoBaTenbHbIMU paspsgaMu yarvHaeTcs, CoO3AaHHbIN 3a-
psig ncyesaeT bnarogaps eCTeCTBEHHOMY 3aTyxaHuio 3apsaa.

[nsa yckopeHus npolecca ecTecTBeHHOW pa3psiaku TC MOryT NpUMeHsATbCA MoHU3aTopbl Bo3gyxa. MoHuaa-
TOP BbIK/TO4AIOT MPY NPUMEHEHNW MeToAda BO3ayLUHOro paspsaa.

10.3.6 UcnbiTaTenbHoOe HanpsxeHUe

YPOBHW UCMbITATENIbHOTO HANPSPKEHNA (B COOTBETCTBUM € NpUnoxeHrem C) yBenuumBaloT, UCMONb3ysl He
MeHee ABYX 3HaYeHWin, A0BOAS A0 MaKCUMaribHOro UCMbITATENbHOMO YPOBHS.

MpumeyaHue— HekoTopble BuaAb 060pyA0BaHNS YyBCTBUTENbHbLI K OCOBLIM 3HAYEHUSIM UCTIbITATENBHOIO
HanpsikeHUs1, HO He 0653aTerNbHO KO BCEM OCTAlbHbIM 3HAYEHUSIM  UCMbITATENIbHOrO HANpPSDKEHUSI.

10.3.7 BriGop ToUYeKk BO3gencTBUA

McnbITaHWa NpoBOAAT Kak CHapYK1 aBTOMOBUNS, Tak 1 BHYTPU, Nodasasi BO3AYLUHbIE UMK KOHTaKTHbIE pas-
paabl (Kak ykaszaHo B porpaMMe UCTbITaHWIA) Ha BCe YacTu, K KOTOPLIM MOXET NpUKacaTbes HeroBek, NoNbayo-
Wwyiics aBTomobunem (Hanpumep, nepeknodaTenu, Aucnnen, NOBEPXHOCTU, 3aMOK PYJIEeBOro Koneca, CpeacTsa
yNpaBieHUs, aHTEHHbI).
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1- TC; 2 - ucnbiTaTeflbHbI reHepaTop; 3 - OCHOBHOW G6/10K WCMNbITATE/ILHOTO T[eHe-
patopa (BHYTpW WU CHapyXu aBTOMOGUNA); 4 - COeAMHEHUE C 3a3eM/IeHMeM WchbiTa-
TENbLHOTO reHepaTopa

a) BHyTpeHHMe TOuKM BO3AeiCTBYS

1 — TC; 2 — uvcnblTaTeNbHbIli reHepaTop; 3 — OCHOBHOIW 670K UCNbLITATE/NILHOTO TeHe-
patopa; 4 — coefWHEeHUEe C 3a3eM/IEHNEM WCMbITATENIbHOIO reHepaTopa

b) BHelwHMe TOUYkM BO3AENCTBUSA
PucyHok 7 — Tpumep paboyero mecta Ans UcnbiTaHuii aBTOMOOUASA 3NeKTPOo-

cTaTn4eCknumn paspsagamm

11 MpoToKOoN ncnbiTaHUNn

MpPOTOKON UCNbITAHWIA AOMXKEH BKAOYATh B CE6SA NOAPOOHYH MHGIOpMaLUo, HeobxoanMy ANs NpoBeAeHUs
NcnbITaHU (B YaCTHOCTM, 3HAUYEHUSA Pa3pALHON LLenun), CTENEHN XECTKOCTU UCNbITaHUi, 06/1acTb UCNbITaHWIA, UCTbI-
TyeMble CUCTEMbI, pa3psiiHble TOUKM, YCNOBMUS OKpYXaroLwen cpefbl, yCI0BUSA 3a3eMIEHUS, pexnmbl paboTsl TC,
ycnoBus MoHUTOpuHra TC, B3aMMOAeNCTBUSI CUCTEMbI U APYTYH0 UHADOPMALMIO, OTHOCSLLLYIOCS K UCMIbITAHUAM.
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MpunoxeHne A
(o6a3aTenbHoOe)

TpeGoBaHuA K AaTUYMKY TOKa U BepudMKaLUA UCMbITaTeNbLHOro reHepatopa

A.1 TpeboBaHMA K AATYMKY TOKa; BXOAHOE CONPOTUBNEHNe

Jdatumk Toka, MCnonb3yLUCs Ans UAMEPEHVs pa3psaHoro ToKa UCNblTaTenbHbIX FTEHEPAaTOPOB, KOTOPLIA  M3Me-
PSOT MeXOy BHYTPEHHUM 3MEeKTPOAOM W 3eMMen, AOMKeH UMeTb BXOAHOE MornHoe conpoTuereHue He Gonee 2,1 Om
npy MNOCTOAHHOM TOKE.

MpumevaHnunsa

1 OaTumk Toka npegHasHadveH ans obecneveHuss UaMepeHusi Toka paspsaga, NogaBaeMoro Ha ugaeanbHylo NpoBo-
AWYI0 NNacTuHy 3asemnenus. [Ans yMeHbWeHNUs NOrpelwHOCTU M3MepeHWsl, Bbi3bIBAEMON pas3nMunmeM MeXay MoSHbIM
COMNPOTUBIEHVMEM MNIACTWHbI 3a3EMITEHNSI C BbICOKOW MPOBOAUMOCTBIO M BXOAHBIM MOMHBbIM CONPOTUBMEHWEM AaTuymka
TOKa, YCTaHOBINEH AN BXOAHOro NOMHOIo CONPOTUBNEHUA npeden, pasHbii 2,1 Om. CriegyeT yunTbIBaTh, YTO NPU CIULL-
KOM HM3KOM BXOZHOM MOSIHOM COMPOTMBMNEHWM AaTuuka ToKa BbIXOAHOW curHan Byget oueHb cnabbiM, UTO NPUBEAET K
NorpeLwHoOCTN U3MepeHuin us-3a cesasm ¢ kabensmm n ocumnnorpacgom. Kpome TOro, npy Mcnorb30BaHMKU O4eHb Manoro
3Ha4eHWA MOJIHOIo CONPOTWBMNEHWS BO3pacTaeT BrusiHWe NapasuTtHOM MWHOYKTMBHOCTW.

2 PuCyHKM CTaHAapTHOIO AaTymka ToKa NpuBeAeHsl B NpunoxeHun B.

A.2 Kann6poBka ncnbITaTenbHOrO reHepaTopa 3NeKTPoCcTaTU4eCKnUX paspanos

A.2.1 O6wmre nonoxeHus

MoBTOPsSieMOCTb pe3ynbTaTtoB KanMBpPOBKM UCMbITATENBHBIX FEHEPATOPOB ANEKTPOCTATUHECKUX Pa3psiiOB UMeeT
Bonbwoe 3HaqeHne. OcobeHHo 3To KacaeTcsl MCMbITaHUiA, NPOBOAUMBIX C NPUMEHEHUEM UCNIbITATENBHLIX FEHePaToOpoB
Pa3nU4YHbIX M3rOTOBUTENEN W UCTBITAHUIA, NPOBOAVMBIX B TEYEHWE ANUTENBHOTO BpeMeHn. BaxHo oTMeTUTL, 4TO NOBTO-
PSEMOCTb Pe3ynbTaToB U3MEPEHMI SIBMSETCA pelawmMm dakTopom npu kanubposke. MeHepaTop 3NeKTPOCTaTUUECKNX
paspsigoB NoanexuT kanubpoeke B onpegeneHHble NPOMEXYTKN BPEMEHU C YHeTOM AeWCTBYIOWEN CUCTEMbl MEHEIK-
MEHTa Ka4ecTea.

["eHepaTopbl 3NEKTPOCTATUHECKUX Pa3psagoB AOMKHEI COOTBETCTBOBATL BCeM TpeboBaHWAM npu niobor ckopocTu
NOBTOPEHUA NPV NPOBEAEHUUN WCMILITAHUA HA COOTBETCTBUE.

A.2.2 CpepncTBa ncnbiTaHMi, HEOGXO0ANMbIE ANA KANNOPOBKN reHepaTopa 3NeKTPOCTaTUYECKNX paspagoB

Ins kanvbpoBKM reHepaTopa aNeKkTpocTaTUHECKMX Ppa3psaoB UCMONb3yOT cneaytolee obopyaoBaHue:

- ocumnnorpad ¢ WUPUHOM NONOCHI 4YacToT He MeHee 1 Tu;

- [aT4uK TOKa;

- BbICOKOBOINbTHbIA U3MEpUTENbHbLIA Npubop Anst U3MepeHnst HanpsbkeHust He meHee 25 kB ¢ TouHOCTBLIO He
meHee 5 %; AN UCKITIOYEHUsT BNWAHWUSI M3MEPUTENSl HA BbIXOAHOE HanpsbkeHUe MoXeT noTpeboBaThbcs NPUMEHEHNE
3MNeKTPoOCTaTUYECKOro BOJNIbTMETPA;

- nnactuHa kanubpoBkU pa3MepoM He meHee 1,2 X 1,2 M ¢ KoakcuaribHbIM 4aTYMKOM TOKa, YCTAaHOBIIEHHbLIM Ha
nnactuHe Tak, YToObl pacCTOsiHUSI OT AAaTynKa A0 KaXao# rpaHun nracTuHbl Obinm He Mexee 0,6 Mm;

- aTTeHwaTtop (npyu HeobxoaumocTw).

A.2.3 Mpouenypa kanmbpoBkun Ans paboThbl NCNbITAaTENBHOrO reHepaTopa B peXXume KOHTaKTHOro paspsga

A.2.3.1 o Havana kanubpoBKM pa3psiqHOro Toka HeobXOAMMO onpefenuTb amnNAUTyay UCTILITATENbLHOIO Hanpsi-
KEHUsI reHeparTopa 3MneKTpoCTaTUHECKMX Pa3psiioB. TOYHOCTb M3MEPEHUI MCTbITAaTENBbHOTO HaMNPSKEHUs1 YCTaHOBMNEHa
B Tabnuue A.1.

A.2.3.2 Bo Bpemst kannbBpoBKM HEOGXOAUMO YUNTLIBATH Criedylowme KIMmMaTu4eckme yCnoBus:

- TeMnepartypy;

- OTHOCUTENBHYIO BMNaXHOCTb.

OTH ycroBums OOMKHbI COOTBETCTBOBATbL HOPMaM, yKa3aHHbIM B pasgerne 4.

A.2.3.3 [aTumk TOKa pacnonaratoT B LLEeHTpe BepTUKaribHOM NNacTuHbI KanmbpoBKW pasmepoM He MeHee 1,2 X 1,2 m
(cm. pucyHok A.1). CoeguHeHe NpoBoaa 3a3eMreHuUst UCNbITAaTeNIbHOrO reHepaTopa JMeKTPOCTaTUHECKUX PaspsioB C
NNacTUHOM KannOpOBKN AOMKHO ObiTh BLINONHEHO HEMOCPEACTBEHHO MO, LEHTPOM AaT4yuKa Toka Ha 0,5 M HuXe aaTumka
Toka. [poBog 3azemneHns gornxkeH 6biTb OTBEAEH Ha3aa B cepeauHe kabensi, 06pasya paBHoGeApeHHbIN TPEYrornbHUK.
He ponyckaeTtcs pasmellaTtb NpoBoO 3a3eMIieHus BO BPeMsi kKanubpoBky Ha norny.

A.2.3.4 N3mepsitoT criegyiowne napameTpbl Ansi NPOBEPKU COOTBETCTBUA (hOPMbI TOKA UCMILITATENBHONO réHepaTo-
pa yCTaHOBIEHHbIM 3HaYEHUSIM:

Ip — MUKOBOE 3HaYeHWe PaspsAgHOro Toka, A,

Iy — snauenue paspagHoro Toka npu f, , A (no Tabnuue 2);
I, — anauenmne paspagHoro Toka npu b, , A (no Tabnnue 2);

t, — Bpems HapacTaHus ToKa, HC.

Cpepnee 3Hauenve napametpa X, ykasaHo, kak Xy

NMpumep — | b o0603Havaem cpedHee 3Ha4eHUe NUKOBO20 MOKa.
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A.2.3.5 JonyckaeTcs He UCMONb30BaTh 3KPAHMPOBAHHYIO KaMepy ¢ BEPTUKArbHOW NNacTUHOWM CBA3W pasmepoM He
meHee 1,2 X 1,2 M, Ha KOTOPO MOHTUPYETCA AaTuMK TOKa Ars 3KpaHWpoBaHus ocuunnorpada, ecnu UamepeHusiMmn
MOXHO [O0Ka3aTb, YTO HEMPsIMbIE MYTW CBSA3W C CUCTEMON U3MEPEHUSI HE BINUSIIOT Ha pPe3ynbTaTbl M3MEpPeHWi.

Ecnv ypoBeHb nepeknioyeHnin ocumnnorpada yctaHoeneH < 10 % no cpaBHeHWIO ¢ pe3ynbTUPYIOWMM MUKOBLIM
BbIXOAHbLIM HaMPsHKEHWEM, a FeHepaTop 3NEKTPOCTaTUYECKNX Pa3psiioB pas3psikaloT HA BHELHee KONbLO AaT4MKa ToKa
(BMECTO BHYTPEHHEro 3nekTpoa) U He NpoucxoauT NnepekrntoYeHus NoKasaHuii ocumnnorpada, cMctema KanumopoBku
MoxeT BbITh 3asiBNeHa Kak 4oOCTaTOMHO YCTOMYMBAs U 3kpaHUpoBaHue He TpebyeTcs.

Tabnuuya A1 — locrnegoBarenbHOCTL onepaunin KanmbpoBKM UCTIBITATENBHOIO reHepaTopa B PeXUMe KOHTAKTHOTO

paspsga

Onepauus

MosicHeHus

PaspspkatoT uenbl-
TaTtenbHbIR reHepa-
Top 10 pa3 npwm 3a-
AaHHOM BbIXOAHOM
HanpsXeHuun, Kax-
OblA pesyneTar 3anu-
CbIBaIOT

MHorouncneHHble na-
MepeHust Heobxoanmbl,
NOCKOSbKY KpUTEPUU OLLEH-
KW JalTcs ans napamert-
POB, MOSMyYeHHbIX B cped-
Hem npu 10 paspsgax. 91o
HeobxoauMO, NOTOMY YTO
MeXxay paspsiiaMmu BO3-
MOXHbl pacxoXxgeHus

MpoBogAT name-
peHus Ip, 71,12, . ansa
KaxKOor BOMHbI TOKa

MapameTpbl NpoBepsIlOT
npy KaXoM uchnbiTaTerns-
HOM YpOBHE

BbiumensiwoT cpea-

Hue sHavenms [, I

b i, namepenHbix

sHavenwii I, I; I,

CpegHee 3HaueHue no-
ny4aiot 13 napameTpos, a
He NyTem ycpeaHeHws Bon-
Hbl TOKa. B aToM cny4vae
moboe pgpoxaHue nepe-
knovarens He 6yaeT Bnu-
SITb HA cpefHee 3HaJeHue

MpoBepsaoT TOK
npyn  fy/HanpsxeHun
3apsaaa, A/kB

CooTtBeTCTBUE reHeparo-
pa npoBepsIloT Mo cpeHe-
My 3HA4YeHUWI0 napameTpa

MpoBepsaoT TOK
npyn  ts/HanpsxeHun
3apsaa, A/kB

CooTtBeTCTBUE reHeparo-
pa npoBepsIloT Mo cpeHe-
My 3HA4YeHUWI0 napameTpa

MpoeepsiloT nMKo-
Bbll TOK/Hanpsxe-
Hue 3apsiga, A/kB

ConpoTtusneHue
330 Om 2 kOm
EmkocTh, n® EmkocTth, NP
150 330 150 330
MposepsioT, | Mposepsiot, | MpoeepsioT, yto | MpoeepsioT, YTo
4YTO 3HAYEHWe |4YTOo 3HaYeHue - -
_ _ 3Hauenne ;= | 3HaueHwe [=
h=2A£30% 11=2A%30%| 0275 A+30% | 0,275 A £30 %
MpoeepsioT, | Mposepsiot, | MpoeepsioT, yto | MpoBepsioT, UTO
4YTO 3HAYEHWE |4YTO 3HaAYeHUe - -
- _ 3HaveHne b= | 3HaueHwe |,=
L=1A+30%Hh=1A+30%| 015A+30% | 015A£30%
MpoBepsioT, 4TO 3HaAYeHUe MpoBepsiloT, YTO 3HaAYEHUE
Ipb=375A10% pb=375A+10%

CooTtBeTCTBUE reHeparo-
pa npoBepsIloT Mo cpeHe-
My 3HA4YeHUWI0 napameTpa

MpoeepsitoT Bpemsi
HapacTaHusi UMNYNb-
ca

MposepsioT, uto 0,7 HC< £, <1 HC.
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1 — ucnbITaTeNbHbIN reHepaTop, YCTAHOBNEHHbIN NEPNeHAUKYNApHO nnac-

TUHE KanuBpPOBKK; 2 — AaTvMK TOKA; 3 — nnacTuHa Kanubposku; 4 — To4ka

3a3emneHusi; 5 — npoBoL 3a3eMIleHWs OTBeLeH Ha3af B cepefuHe kabens;

6 — 9KpaHWpPOBaHHLIN Kopnyc ANs ocumMnnorpada u coefuHUTEeNnbHbIX kabe-
new; 7 — OCHOBHOW punbTp; 8 — OCHOBHOW NPOBOA

PucyHok A.1 — TunoBoe pa3ameLlyeHne 060pyaoBaHusi Npu Kanmbpos-
ke UcnbITaTenbHOro reHepaTopa 3rneKkTpocTaTuYeckux paspsigoB
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MpunoxeHne B
(cnpaBo4Hoe)

PI/ICVHKI/I CTaHAApPTHOrNo gat4yukKa Toka n meTog ero KanI/I6pOBKI/I

B.1 detann kOHCTpyKUMM JaTtynka TOKa, KOTOPbI COOTBETCTBYET TpebOoBaHMsIM NpunoxeHwsi B, npyBeaeHs! Ha
pucyHkax B.1—B.5.

MpumeyaHune— [dartumk Toka, NPEACTaBIIEHHbIV B HACTOSIWEM CTaHAapTe. OTMYaeTcsl OT AaT4uuka, NpuBeaeH-
HoroB[ 3].

KoHcTpykuuss patumka Toka obecrieumBaeT MosyveHne Niockow KpUBOW BHOCMMOIO 3aTyXaHusi Npy MCNonb30Ba-
HUM oTpe3ka kabenst RG 400 gnuHoii 1 M. [ins Toro, 4to6bl n3bexxaTb MHOXECTBEHHbIX OTPAXKEHWUN, crieqyeT coeanHUTb
aTTeH0aTop 3aTyxaHueM He meHee 6 Ab nnu HenocpeacTBEHHO C BbIXOAHBLIM NOpTOM. [aTumk Toka He o6si3aTenbHO

JormkeH OblTb UAEHTUYEH AATUMKY, MOKa3aHHOMY Ha pucyHkax B.1—B.5.
D— -
\Q
| Ix\
i - x -
\ gy

% N, R

A4

Fan

~ o 1N -

T -— 2
D U S gy
16,5 12,5
26,5 50
260 60
a70 F70
a) Bup ceepxy b) Bug cHusy
70
260
50
26,5
. 2155,
4

,w/y- : T AE

\
D

¢) Bug cboky B paspese
1 — obnactb pe3ucTopoB, COCTOALLAaA NpUBNU3NTENEHO U3 25 pe3ncTopoB (Tonbko Ans cektopa 90°)
PucyHok B.1 — KoakcuanbHbIvi gaTuvk; LeHTpanbHas natyHHas 4acTb
19
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210
212
70

1 — ofnactb peaucTopoB, COCTOALLAA NPUBNU3NTENBHO 1 — oTtBepcTUe auameTpom 3,3 Mm; 2 — vias

u3 25 peauctopos (nokasaHa Tonbko Ansa cexkropa 90°):
b) YeBenuueHHasi obnacte pe3ncTopoe

a) MewartHasa nnata

MpumedaHune—Paavep pesuctopa 0805; conpotueneHue peancropa — 51 Om; pasmelleHne — cummeT-
pruHoe (ucnonb3oBatb WabnoH); matepwan — 0,5 MM FR-4, No30noYeHHbIR; vias — ABa KONbLA Ha Kaxgown CTopoHe
peancTopa, NtoC OAHO KOMbLO PSAAOM C BbIXOAHOW FpaHblo nevaTHoW nnartol.

PucyHok B.2 — [atumk Toka. MevaTHasa cxema

| 16,5 [ 10
@10,5 25
a5 =
| M3
7 _
%
| 8l & s y o
<] o b vl S
Ax° wl B < T A ol €
N o [ 7Y Yo
[Te) m] <
) 21,3
MpumeyaHune— CUMMeTPUIHO BpaLLalo- MpumedaHune—CnmMeTpuyHO BpawaloLLa-
LWAACA YacTb, YacThb | SICS1 YacTb
a) Mnactuk nonnudroponpex (tecpnon) (PTFE) b) LieHTpanbHbIli NPOBOAHUK M3 NaTyHW

PucyHok B.3 — [laTumk Toka, nucT 1

20
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R1 o7 +— /
16,5
Te)
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I M3 B 16,5 N 4 L
MpumevyaHune —Cum- d) Bua ceepxy, vacth I e) Bua cboky B paspese, yactb Il
MEeTPMYHO BpaLLalLLasncs vyacTb.
c) BepxHsia wacTb LeHTpanbHoro
NPOBOAHMKA M3 HEpXaBetoLLen
cTanm
24
21,3
1
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wn
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H H
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UV | VUV
Te]
§ | EE—— [EyS——
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Y| W
I
23,3 B

1 — UeHTpankeHbIA NPOBOAHUK

MpnmeyaHwune—Bmecro
HEero MOXeT UCMOMNb30BaTbCsl aHano-
rMYHbI coeanuuTens Tuna N

f) MuHmnaTiopHas Bepcust A — koakcu-
anbHbI coeanHuTens (SMA)

Pucynok B.3, nuct 2
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a) Bup ceepxy
A

X

0 XXy

2,5

\

N
216,5 | T
@20,5
226,5

260

270

b) Bua cboky B paspese

PucyHok B.4 — KoakcmanbHbein gatumk. [okpeiTve: HepxaBewas cranb

@4

23,2
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|

1

t

1
]

1 — PTFE vactb |l; 2 — BepxHsas 4acTb LEHTPansHOro npo-

BOOHMWKA; 3 — KpbILWKA; 4 — LEHTPanbHbIi  NPOBOOHUK, 5 —

PTFE Jactb |; 6 — ueHTpanbHasi naTyHHas 4actb; 7 — CO-
euHUTENb; 8 — pesncTopsl

PucyHok B.5 — KoakcranbHbii gaTt4mk

B.2 Tpe6oBaHUA Kk AaT4YUKY TOKa

B.2.1 Tpe6oBaHusA K AaTYMKY TOKa: BHOCUMOE 3aTyxaHue

BmecTo 3HaueHusi BHOCMMOIO 3aTyxaHus AaTyuka ToKa yCTaHaBMMBAIOT 3HAYeHMe BHOCUMOIO 3aTyXaHusi U3Mepu-
TenbHOW Lienu, COCTOosIWENR U3 gaTumka Toka, aTTeHaTopa 1 kabens, YTo YNpoLaeT aHanu3 CUCTeEMbl U3MEPEHUIA, T. K.
TpebyloTCs OLeHKa XapaKTepUCTUK M3MepUTENbHON Lenu 1 ocuunnorpada, a He Kaxgoro anemMeHTa B OTAENbHOCTH,

OTKNOHEHUs1 3HAYEHUs1 BHOCMMOIO 3aTyxaHusa Lienu «4atymk Toka — aTTeHioaTop — kabenb» He JOMKHbI NpeBbi-
waTb £ 0,5 ab Ha yacTtoTax mo 11Tw.

MpumevyaHnunsa
1 Ecnn OTKOHEeHWUA 3Ha4YeHUs BHOCMMOIO 3aTyXaHWusi NPeBblLaloT HOPMbI, TO ANA KOMNEHcauunM UCNonb3aytoT

npsimoe GeicTpoe npeobpasosaHue dypbe (FFT) u obpatHoe GbicTpoe npeoGpasoBaHne Pypbe. OOHAKO 3TO He peKo-
MeHayeTcs.

2 BpemeHHble MHTepBarbl KannGpoBKM NpU U3MEPEHUSIX 3HAYEHNI NepeaaToyHOro CONnpoOTUBIEHUA NMOCTOAHHOIO
TOKa U BHOCKUMBbIX MOTepb MOryT ObiTb pasanuuHbiMu. Ecnn pesynbtart usmepeHusi 3HaveHnst nepegaToyHoro ConpoTmBe-

23
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NeHus NOCTOSIHHONO TOKa OTNIMYaeTcs OT pe3ynbTaTa UCXOAHbIX M3MepeHuii meHee YeM Ha 1 %, cumTatoT, YTO BHOCMMOE
3aTyxaHue Lenu «JaTymk Toka — aTTeHaTop — kabenby» He U3MEHWUNOCh, eCMNW NCNOMNb3YIOTCS Te Xe kabernb U aTTeHto-
aTop, W APYrMx U3MEHeHun (Hanpumep, NOTepVM WNK pas3pylweHns coeguHuTener) He Obino.

3 Uenb «gatumk Toka — atTeHwaTop — kabenb» Bcerga AorkHa paccMmaTpuBaTbesl kak eamHoe uenoe. Ecnu
NPOBOAATCA 3ameHa/AeMOHTaX OOQHOro anemeHTa u (Mnun) noetopHasi cbopka, Heo6xoaVMo BHOBb NPOBECTU Kanubpos-
Ky BCel Luenu ¢ nogreepxaeHneM cooTBeTCTBUsI TpeboBaHuaM HacTosIWLero cTangapra.

B.2.2 AganTtep «AaT4yMK TOKa — NIMHUA»

AganTtep «4aTyMK TOKa — NUHUSI», NPeaCcTaBneHHbIV Ha pucyHke B.6, coeguHsaeT koakeuanbHbii kabens 50 Om ¢
BXOJIOM JAaTtumKka Toka. [eomeTpuyecky agantep niaBHO NepexoauT OT AvameTpa KoakcuarnbHOro kabensi k guameTtpy
Aatuvka. Ecnu ons KOHKPETHOro pJartyMka TOKa COMPOTUBIIEHWE, BblUMCIsIEMOE M3 OTHOWeHust anametpoe d un D
(cM. pucyHok B.7), He paBHO 50 OM, KOHCTPYKUMA aganTepa «4aT4uK Toka — NNHUA» JOIKHA BbiTb Takom, YTOObI BHELLHWI
AnaMeTp ero BHYTPEeHHEro NpoBogHvka Obin paBeH AvameTpy BHYTPEHHero anekrpoga gatyuka toka. ConpoTueneHve
BbIYWCIISAIOT C Y4ETOM AUSMEKTPUHECKON NOCTOAHHOM MaTeprana, KOTOpbIiA 3anonHaeT koHycoobpasHbivi agantep (06biy-
HO — BO34yX). AganTtep «4aT4yvK Toka — NUHUA» JOIKEeH nopaepxmsate conpoTtuerenne 50 Om £ 2 % B nonoce vacTtot
0o 1 Ty, KoathmumneHT oTpaxeHusl gByX aganTtepoB «A4aTyuK TOKa — MVHUA», COEAMHEHHbIX «ITMLOM K NALY», OOIDKeH
ObITb 6onee 30 b Ha vactotax go 1Ty, 3Ha4YeHne BHOCMMOrO 3aTyxaHus ABYX adanTepoB «AaTyuK TOKa — NUHUAR,
COEAMHEHHBIX «NULOM K NLY», AOMKHO ObiTe MeHee £ 0,3 ab nocTosHHOro Toka Ha yacrtotax Ao 1 Muy,.

MpwnmeyaHune— Bo3aMOXHO B3aMmogenicTBIe C ApYriMU CoeaUHUTENSIMU, COOTBETCTBYIOLMMMN TPEBOBaHNAM
K COMPOTUBMNEHWIO U BHOCUMbIM MOTEPSIM.

1 — koakcuanbHasi IMHWA afanTepa, 2 — paryuk Toka

PucyHok B.6 — MNpumep agantepa «gaTtyMk TOKa — NUHUAY, COEAWHEHHOro C
[aTYNKOM TOKa

\E

¢

d
D
1 — BHYTPEHHUI 3nekTpon; 2 — pesuc-
TUBHBIA NPOMEXYTOK; 3 — 3azemneHue;
d — BHEWHWUI AUAMETP BHYTPEHHETO NeKT-

poga; D — BHyTPeHHWiA AuaMeTp BHeLHe-
ro anekTpoga

PucyHok B.7 — [latumnk Toka: Bug,
cnepeau
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B.2.3 OnpegeneHne BHOCMMOro 3aTyXxaHUs LenuM «AaT4yuK Toka — aTTeHaTop — Kabenb»

BHocMMoe 3aTyxaHne uenu «4aTyuk TOka — aTTeHaTop — kabenb» M3MepsitoT C MOMOLLBI0 BEKTOPHOrO aHanu-
3aTopa uenew (cm. pucyHok B.8). [JonyckaeTcs Takke MCNoNb3oBaTh aHanu3aTop CNekTpa C reHepaTopom CNeXeHus u
,qpyrme cCuctembl anst usmMepeHnsa 3HaveHmnsa BHOCUMOro 3aTyxaHm;|.

Onsi Toro, 4Tobbl N3bexarTb MHOXECTBEHHbIX OTPAXEHUIA MeXAy YMEPEHHO COBMagaloWwmUMmM NCTOUHMKaMU CUTHa-
OB U gaT4MKOM TOKa C BonbWUM OTpaxXeHuem, cnegyet ncnonb3oBaTtb XOPOWO cornacoBaHHbIe aTTeHaTopbl Me>|<,qy
MCTOYHMKOM curHana v gatymkom toka. OBblMHO AOCTaTOMHO NMPUMEHUTb aTTeHwatop 3atyxaHvem 20 ab Ha kaxaoi
CTOpOHe. BaxxHo Takke He UCMONBb30BaTh KOaKCHaribHble aaanTepbl Mexay aTTeHioaTopoM 1 AaT4YMKOM TOKA MW NIMHWEN
Jatymka Toka, T. K. OHM MOryT co3faaBaTb oTpaxeHusl. MiameHsas AnuHy kabens mexay U3MepuTenbHOlW CUCTEMOW M
OATYMKOM TOKA, MOXHO YCTAHOBUTD, YCNELLHO NN NOAABNAIOTCA OTPaKEHWS. OTW OTPaXeHWs NPOABNAIOTCA Kak Nepuogu-
Yeckme BOSHbl M3MEHEHWUS BHOCUMOIO 3aTyxaHusi B 3aBUCMMOCTM OT 4acToThl.

a — aHanusaTop uenen OOmKeH KanubpoBaTrbCs B 3TUX TOY-

Kax; 1 — aHanu3aTop uenen; 2 — AaTtdMK ToKa; 3 — KOHYCO-

obpasHbii agantep 50 Om; 4 — artTeHoaTop A; 5 — arTeHio-

atop B; 6 — koakcuanbHbili kabenb; 7 — BbIXOOHOW COeAUHU-

Tenb aHanu3aropa Lenen; 8 — BXOOHOW coeAuHUTENb aHanu-
3aTopa uenewu

MpumedaHune—[arumk Toka, atreHioaTop A
M KOakcuarbHbI kaberb COCTaBnsioT LeMb «AaT4MK ToKa
— aTTeHoaTop — kabernby», KOTOPYIO NPOBEPSIIOT C UC-
Nonb30BaHVEM OJAHHOW YCTAHOBKW ANS UCTbITAHUA.

PucyHok B.8 — Cxema namepeHusi aHanm3aTopom ue-
neri BHOCMMOIO 3aTyXaHusl Lenu «4aTumk Toka —arte-
HioaTop — Kabenby

Mpouedypa uamepeHus 3Ha4eHUs1 BHOCMMOTIO 3aTyXaHusi COCTOUT B KanubpoBke aHanusatopa uenen B TOuKax,
NnokasaHHbIX Ha pucyHke B.8 (Mexpgy aTTeHloaTopoM M AaTyuMKOM TOKa, MeXAdy aTTeHI0aTopoM M aganTepoM «gaTHuk
TOKa — IUHUSY).

MpumevaHuns

1 Ecnu aHanusaTop uenei He NpUMEHSIETCs, NPoLeaypy M3MEHSIIOT COOTBETCTBYIOWMM 06pa3om:

- COEQMHSIIOT «AaTYMK TOKa — JIMHUA» C Uenbl0 «OaT4uMK TOKa — aTTeHioaTtop — kabenb» u nogknioHaloT, Kak
NoKa3aHo Ha pucyHke B.8;

- U3MepsIloT BHOCMMOE 3aTyXxaHue.

OTKNOHEHWs1 3HaYeHNS1 BHOCUMOTO 3aTyXaHWA Lenu «JaTumk Toka — aTTeHioaTop — kabenb» fomkHbl ObITb MEHEE
+ 0,5 gb Ha yacTtoTax Mmexay NOCTOSIHHBbIM Tokom 1 1 [Tu,.

2 BmecTo NOCTOSIHHOIO TOKa B aHanu3aTope uenen AormkHa Menonb3oBaTbCsl HAMMEHbLAaA YactoTa. Xapakrtepu-
CTUKM MPU MOCTOSIHHOM TOKE M3MEPSIOT OTAENbHO.
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3 BpeMeHHble MHTepBasibl KaIMGPOBKM MPU U3MEPEHUSIX 3HAYEeHWn NepeaaToUYHOro CONpPOTUB/IEHNUS MOCTOSHHO-
ro TOKa ¥ BHOCMMbIX MOTEPb MOTYT 6bITb Pa3UUHbIMK. ECNM pesynbTaT u3mMepeHusi 3HaueHus nepeaaToyHoro conpoTuB-
NIEHUs1 MOCTOSIHHOTO TOKA OT/IMYAeTCs OT pe3y/bTara UCXOAHbLIX U3MepPEeHUii MeHee Yem Ha 1 %, cuuTaloT, YTO BHOCKMOE
3aTyxaHue Lenu «4aTtynk Toka — aTTeHaTop — Kabefib» He M3MEHWUIOCh, eC/M UCMOMb3YIOTCS Te Xe Kabesb U aTTeHio-
aTtop, U ApYrUX U3MEHEHWA (Hanpumep, NoTepyu WU PaspylleHUs coeauHUTeneil) He 6bino.

B.2.4 OnpeneneHve nepenaTovyHOro CONpoTMB/IEHNS MOCTOSIHHOIO TOKA Lenun «4aT4MK Toka — aTTeHtoaTop
— kabenb»

Hu3kouyacToTHOE NepefaToyHOe CONPOTMB/IEHME LENN «AaTuMK TOKa — aTTeHlaTop — kabenb» CUCTEMbl n3Me-
peHusi Toka onpeaensitoT Kak OTHOLEHWE 3HAYeHWs TOKa, NOAAHHOIO Ha BXOA AaTyvka, K 3HAUYEHMWI0 HanpshkeHus Ha
Harpy3ske 50 OM, NOAKNIOYEHHON Ha BbixoAe kabens (T. €. NOMELLEHHON B KOHUE kabenst BMeCcTo ocuunanorpada). Cxema
uenu npeacTaBneHa Ha pucyHke B.9.

Mpy M3MepeHUn 3nekTpocTaTUUeCcKUX paspsfoB Ha gucnnee ocuwnnorpadga otobpaxaeTcss HanpshkeHue VOSC,
ecnu nogaetcs TOk ISys Ha gaTuuk Toka. [lnsi pacyeTa HEM3BECTHOIO TOKa HEOBGXOAMMO 3HAYEHWe HanpshkeHusi, oTobpa-
XKEHHOe Ha JAwucnnee, pa3fennTb Ha MepefaToOvyHOE HMU3KOYACTOTHOE COMPOTMB/IEHME MOCTOSIHHOTO TOKa ZSYyS.

6 1 3 7

1 — patuMk TOKa; 2 — MNpUMEpP BHYTPEHHEl CXeMbl JaTyvka Toka; 3 — aTTeHarop;
4 — BHYTPEHHSIA CXxema aTTeHaTopa; 5 — MCTOYHVK MOCTOSIHHOMO TOKa; 6 — amnepMerTp;
7 — Harpy3ka 50 Owm; 8 — umcbpoBoli BOILTMETP

PucyHok B.9 — Cxema onpefeneHns HM3KoUYacTOTHOTO nepeAaTo4yHOro conpoTmee-
HUS CUCTEMBI U3MEpeHust Toka

Hu3kouyacToTHOE nepeaaTtoyHoe CONPOTUBMIEHME LENW «JaTuuk Toka — aTTeHlatop — kabenb» onpeaensoT
cnefylowmm o6pasom.

MopatoT Tok Isyscunoii 1 A Ha NepefHiol0 CTOPOHY AaTynka Toka (CTOPOHY Nojaqn 371eKTpocTaTUYeckoro paspsaa).
[onycTUMble OTKMIOHEHWUS CWUMbl TOKA AO0/MKHbI 6biTb + 1 %. Bofiee BbICOKME TOKM MOTYT MCMOJSIb30BATbCSA, €C/U OHU
TEPMUYECKN HEe BANUAIOT Ha JaTuuK ToKa. M3MepsiloT BbIXoAHOe HanpsbkeHue V Ha Harpyske conpotusneHuem 50 Owm.

BblUMCNSIOT NepefaToyHoe CONpPOTUB/IEHWE MO hopmyne

z sys - | (Bl)

'sys

MpumeyvyaHne — [ndA Toro, YTo6bl NPOBEPUTL TOT (haKT, YTO BHELWIHME HAMPSXXEHUSI HE BAMAIOT Ha pesynbTar
N3MEPEHUs, NPOBOAAT U3MEPEHUSI C MONOXUTENbHLIM U OTpULATENIbHbIM TOKaMu. Pe3ynbTaTbl U3MEpPEHUA AO/MKHbI
oT/iMyaTbcst He 6osiee yem Ha 0,5 %.

JonyckaeTcss NpuMeHeHue ApYrux MeTof0B onpefesneHns nepefaTtouHbiX XapakTepucTuK Lenn «AaTuymk Toka —
aTTeHoaTop — Kabenb».
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MpwunoxeHnne C
(cnpaBo4Hoe)

Knaccudukaumsa kayectsa hyHKLUOHUPOBAHUA

C.1 O6wme nonoxeHms

B HacTosiem npunoxeHnn npusoguTes obLumin meToz, onpeaensiowmii AoNyCTMMOe KaveCTBO BbIMOMHEHUS 3NeK-
TPUYECKMX/ANEKTPOHHBLIX (PYHKLMI 3NEKTPUHECKON CUCTEMON aBTOMOOMNA BO BpEMS UCNBITAHWI HA YCTOMYMBOCTDb K 3N€EK-
TpocTatmyeckum paspsgam. MeTopn OCHOBaH Ha cneaylowmx nonoXKeHUsX:

a) ucnoityemoe TC/aBTOMOBMNb MOXET BLINOMHATL OAHY UMK HECKONBKO hYHKUMIA (Hanpumep, 3NeKTPOHHbIA 6ok
MOXET YNpPaBnsTe CTEKNOOYMCTUTENAMM, NPOoBneckoBbiMM Masidkamm, hapamm 6nvxHero ceeta);

b) dyHKUMS MOXET UMETb HECKONbKO Pabounx pexMmoB (Hanpumep, 6NMXHWUI CBeT BKMIOYEH, BnuxHuii ceeT
BbIKMIOYeH, NPO6NeckoBbIN MasHoK BKNIOHYEH, NPOBNECKOBLIN MastuoK BbIKIIOYEH);

¢) pabounii pexum MoxeT umeTb Heckonbko coctoanui (1, 11, lI, 1V) (Hanpumep, B pexume BKIMIOYEHHOrO GrMxHero
cBeTa cocTosiHue |l MoxeT accoummpoBaTbCsl C BbIKMNIOYEHHBIM BIIMXKHUM CBETOM BO BPeMS BO3AENCTBUSI NOMEXOW C
aBTOMaTU4YECKMM BOCCTAHOBIIEHWEM MOCNEe NOAABNEHUSA MOMEXM).

Knaccndmkauus ypoBHen kavecTBa OyHKUMOHUPOBAHUS MPUMEHAETCA K KaXAoN (OyHKLUN.

C.2 Metop knaccudmkaumm

MeTop OCHOBbIBaeTCSl Ha cnegyloWwmx NPUHUMNAXxX:

a) YpOBeHb Ka4yeCTBa BbINOMIHEHUA OTHOCUTCA K KaXKAOW OTAeNnbHOW (DYHKUWMM, U eCnu TPaHCMOPTHOe CpeacTBo
MOXET UMEeTb MHOTO (OYHKUMIA, TO ucnbityemoe TC AOMKHO Kak NPaBuIio, BbIMNONHATL HECKOIbKO (DYHKUMIA (Hanpumep,
SMNEKTPOHHLIA BroK MOXeT YNpaensaTb CTEKNOOYMCTUTENAMU, NpobneckoBbIMU Masqkamu, hapammu 6nnxHero ceeTa);

b) cbyHkuMA MOXET BbiTb NPOCTON — TakoW Kak onepauunsi BKIIOYEHUA — BbIKNIOYEHUSI NN CIIOXHOW Kak, Hanpu-
Mep, nepegava AaHHbIX NO WWHE AAHHbIX.

HeobxoQumo 0TMETUTb, YTO KOMNOHEHTbI UMW CUCTEMbI AOIMKHBI UCTILITLIBATLCA B YCIOBUSIX, UMUTUDPYIOLLIUX 3NEK-
TPOMarHMTHY0 06CTaHOBKY aBTOMOOWNSA, BO3AENCTBUIO KOTOPOI NOABEPralnTca yCTPoNCTBa. OTO MOMOraeT co3faTthb KO-
HOMWYECKM U TEXHUHYECKU ONTUMMUIUPOBAHHYIO KOHCTPYKUMIO KOMIMOHEHTOB M CUCTEM, MOTEHUMArNbHO NOABEPKEHHbIX
BO3AENCTBUIO NOMEX.

Hacrosiwee npunoxeHue He npegHasHaqeHo Ansa cneuudukaummn npogykra. Ero npumeHsiior coBMecTHoO ¢ npo-
Leaypon UcnbiTaHnsl B COOTBETCTBUM C HACTOSAILLMM cTaHAapToMm. [Mo3TOMy B HAaCTOAWEM NPUNOXEHUN HE YCTAHOBIMEHDI
0co6ble 3Ha4YeHMs1 CTENEHEN XECTKOCTU UCTILITaHUIA, T. K OHW [OMKHbI YCTaHABNMBATLCA N3rOTOBUTENAMK aBTOMObUNEi
M NOCTaBLMKaAMKN 3anacHbIX YacTeil. TeM He MeHee HacTosIee MPUNOXEHNE MOXHO WCMONb3OBaTL ANA ONUCaHUA
TpeboBaHMin K PyHKLMOHANBHOMY COCTOSIHMIO KOHKPETHOIO YCTPOWCTBa NpW YCAOBUW CNeaoBaHWUA NPUHUMNAM HacTos-
Lero NpUIOXeHWs U MPU HaNU4uUK COrMalleHus1 Mexay U3roToBUTENEM U NOCTaBLUMKOM. Takoe onucaHue pernameHTm-
pyeT, Kak oTAernbHble YCTPOMCTBA AOMKHbLI BECTU cebsi npu BO3AeNCTBUM ONpeaeneHHbIX UCnbiTaTenbHbIX CUIHAmNoB.

C.3 OcHOBHbIe anMeMeHTbl Knaccudmukaumn

C.3.1 O6wme nonoxeHun

[ns onucanusa kadectBa (OyHKLUMOHMPOBaHMsI HeobxoauMmbl Aea anemeHTa B cooteetcTeum ¢ C.3.2 n C.3.3.

C.3.2 KauecTBO BbinonHeHns byHKLMN

HaHHbIli 3nemMeHT onucbiBaeT oxugaemoe BoinonHenve cdyHkuumn TC, nogsepraemoro ucneitanuam. Huxe nepe-
YMCNEHBbl YeTbIpe COCTOsIHUA (hYHKLUMOHMPOBaHUS (oxkupgaeMoe noeeaeHve cdyHkuum, Habniogaemoe BO BpeMst UCMbI-
TaHui):

MpumevaHusn

1 JaHHbIl 3NeMeHT NPUMEHUM K Kaxkaoh otaensHor dyHkumm TC u onuckiBaeT pabodee cocTtosHne onpegeneH-
HOW (DYHKUUKM BO BPEMS U NOCIE UCMbITAHUSA.

2 MvHuUManbHOe COCTOsIHME BbINONHEHUA (DYHKUMM YCTaHABNUBAETCA ANA KaxAoro ucnoitaHua. [lononHurens-
Hble TpeboBaHMs MOryT BbITb COrnacoBaHbl MEXAY U3rOTOBUTENEM U NOCTABLUKOM.

a) cocTosiHne | — HopmanbHoe (OYHKUMOHMPOBaHME B COOTBETCTBUM ¢ TpebBoBaHUSAMKM BO BPEMS M MOCNE UCTbI-
TaHus;

b) coctosiHmne || — hyHKUMOHUPOBaHWE HE COOTBETCTBYET 3a4aHHOMY BO BPEMS UCMbITAHUS, HO aBTOMaTUYECKN
nepexoaut K HOpManbHOMY (OYHKLMOHMPOBAHUIO MOCME OKOHYaHWUSA UCNbITAHUS,

c¢) coctosiHue Il — hyHKUMOHNPOBaHUE HE COOTBETCTBYET 384aHHOMY BO BPEMS UCMbITAHMA N HE BOCCTaHaBITMBA-

eTcs 6e3 BMellaTenbCcTBa BoguTens/naccaxmpa, Hanpumep, BKtoYeHue/Bbikniovenne TC ana 3a4aHHOro MCMNbITaHuS
UNW BKIIOYEHUE 32XXUTaHWUs MOCINe OKOHYaHUs1 BO3OeNCTBUS;

d) cocTtosHve IV — ¢hyHKLMOHMPOBaHME HE COOTBETCTBYET 384aHHOMY BO BPEMS UCMbITAHUS UMK NMOCIE HEro 1 He
MOXET BOCCTAHOBUTLCSI 6e3 Bornee MHTEHCUBHBLIX MEP, TAKUX Kak OTCOeAUHEeHUe U nogcoeanHeHne batapeun nnvm npoeo-
Aa nuTanns. PyHKUMA He QOorKHa NMPUBOAUTL K MOCTOSIHHLIM MONOMKaM B pe3ynbTaTe UCMbITaHWUN.
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C.3.3 CteneHb XeCTKOCTU UCNbITAHNNA

[aHHbI anemMeHT onpeaensieT CTeneHb XXeCTKOCTU UCNbITAHUIA OCHOBHbLIX NapameTpos curHana. CteneHb XecTko-
CTWU UCMbITAHUA — 3TO YPOBEHb BO3gencTBust Ha TC ana gaHHOro metoaa ucnbitaHnin. CTeneHn XecTKoCcT UCNbITaHUM
AOMKHbI YCTaHABNUBATLCA U3rOTOBUTENEM B 3aBUCUMOCTU OT paboumnx xapakrepucTuk yHKUUK.

C.4 Npumep cocToaHnsA PYHKLMOHNPOBaHUSA

C.4.1 O6wmin npnmep COCTOAHNA (PYHKLIMOHNPOBAHUA

OTHOWEHUEe Mexay CTENEHSIMU XKECTKOCTU UCTIbITAHUA U COOTBETCTBYIOLWEN Knaccudukaumen cocTosaHUA BbiNon-
HeHUA PYHKUMKM nokasaHo Ha pucyHke C.1.

Ha pucyHke C.1 npuHsaTo:

a) PyHKUmMen foMmkHO BbiTb HOMMHANbHOE cobbiTne Ne 1 (coctosiHme |) 40 cTENeHN XECTKOCTH ucnbiTaHuin L,

b) HeoxnaaHHoe cobbiTne Ne 2 gonyckaeTcs Bblle CTENeHN XeCTKOCTU Li;

C) HeoxmnaaHHoe cobbitne Ne 3 fonyckaeTcs Bbilwe CTEeNeHn XECTKoCTn L.

Monb3oBaTenb MOXET CrpynnupoBaTh (ByHKUMK B KaTeropum, YTobbl MIMeTb BO3MOXHOCTb UCNONBb30BaTh Pasnuy-
Hble CTeNeHN XECTKOCTU MCNbITAHWUN.

CocTrosiHne BbINONHEHUs hYHKLUUW CTeneHn XecTKOCTU UCNbITAHWUI

HeoxuaanHoe cobbitne Ne 4 (coctosnue IV, pgonyckatotea coctosnma L, I lll)| ... Ly
HeoxuaanHoe cobbitne Ne 3 (coctosnue lll, gonyckatotea coctosnma lu ll) | ... L
HeoxunpanHoe cobbitne Ne 2 (coctosanue Il, gonyckaetca coctostHme 1) |, L,
HomuHanbHas pyHkuma — cobbitne Ne 1 (coctoanme Tnal) | e, Ly

PucyHok C.1 — lMpumep knaccudukaumm cOCTOSAHUSA BbINMONHEHNUS DYHKLMN

C.4.2 MNpepnaraemble CTENEHWN XECTKOCTU UCNbITAaHNA
MpuMepbl YyCTAHOBIEHNS1 CTENEHN XXeCTKOCTU UcnbiTaHui npuBegeHsl B Tabrmmuyax C.1 — C.7

Tabtnuua C.1— McnbiTaHMsl KOMNOHEHTOB; NPUMEP
CTENEHWN XXECTKOCTU UCMbITaHUA NPU BO3AENCTBUM Npsi-

Tab6nwnya C.2 — VcnbiTaHns KOMIMOHEHTOB; NPUMeEpP
CTEeNEeHN XXECTKOCTU UCNbITAHUA NPU BO3AEUCTBUN NpSA-

MbIMU KOHTakKTHbIMU pa3pAagamMu

MbIMU BO3AQyWHbIMW pas3pdgamu

Tabnwuuya C.3 — /cnbiTaHWA KOMMNOHEHTOB; NPUMEP
CTeNeHN XEeCTKOCTU UCMbITaHUA NPU BO3OENCTBUM Npsi-
MbIMW KOHTaKTHbIMW paspsigamm

CreneHb CteneHb

KECTKOCTU Kateropus 1 | Kateropusa 2 | Kateropua 3 XeCTKOCTHU Kateropusa 1 | Kateropua 2 | Kateropusa 3

UenbITaHWUiA NCMNbITAHUKA
L4; + 8 kB + 8 kB + 15 kB L4 + 15 kB +15kB + 25 kB
La; + 6 kKB + 8 kB + 8 kB L + 8 kB + 8 kB +15kB
Lo, + 4 kB + 4 kB + 6 kB Ly; + 4B + 6 kB + 8 kB
Ly; + 2 kB +2kB 4 kB Lq; + 2 kB + 4 kB + 6 kB

Tabnwunya C.4— McnbiTaHusl TPAHCMNOPTHOIO cpea-
CTBa; NPMMEp CTENEHU XECTKOCTU UCMbITaHWUA NpU BO3-
AENCTBUN KOHTaKTHbIMWU paspsigamu (TOYKW, OOCTYMHbIE

TONBKO BHYTpY aBToMobuns)
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CreneHb
xectkocTu | Kateropusa 1 | Kateropusa 2 | Kateropusa 3 CreneHb
UenbITaHWUIA KECTKOCTH Kateropus 1 | Kareropus 2 | Kateropusa 3
UCNbITAHUN
L4,’ + 8 kB + 15 kB + 20 kB
- + + +
Ly +6 KB + 8 KB + 15 kB Lai t6k8 +8kB +8 KB
- + + +
Ly +4B + 4B +8 kB Lai t48 4B +6«B
; +
Ly £2(B | £2KB + 4B Lai t2B £2xB +2kB
L-” He He He
npUMeHs- NnpUMeHs- npUMeHs-
eTcs eTCHA eTCcHA




Tab6nwnya C.5— NcnbiTaHns TpaHCNOPTHOIO cpes-
CTBa; NPMMEP CTEMNEHMN XKECTKOCTW UCMbITaHWUIA NPU BO3-
OeViCTBMM BO3AYLWHbIMKU paspsgamu (TOYKK, OCTYMHbIE

TONBKO BHYTPU aBTOMOGMNSA)
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Tab6nwnuya C.6 — McnbiTaHns TpaHCNOPTHOIO cpes-
CTBa; NPUMEpP CTEMEHU XKXECTKOCTW UCMNbITAHWIA Npu BO3-
OEeNCTBUM KOHTakTHbIMM paspsigamu (TOYKU, JOCTYMNHble

TOINbKO BHYTPU aBTOMOGMNSA)

CrteneHb CreneHb
KEeCTKOCTH Kateropus 1 | Kateropua 2 | Kateropusi 3 KECTKOCTH Kateropua 1 | Kareropua 2 | Kateropus 3
MenbITaHUR MCnbITAHUI
L4 +8kB +15«B +15kB Ly +6 kB +8kB +8«kB
La; +6kB +8«kB + 8 kB La; +4«B +6kB +6kB
Lo; 4B +4 B + 6 kB Lo; +2kB +2kB +4«B
Lq; +2«kB +2kB +4kB Ly; He He He
NPUMeEHS- NPpUMEHS- npuMmeHs-
eTcH eTcA eTcA

Tabnwuuya C.7 — VcnbiTaHusa TPaHCNOPTHOrO CPEACTBa; NPUMEpP CTEMEHU XeCTKOCTU
MCNbITaHWI NPU BO3AENCTBMM BO3AYLWHBbIMKU pa3psgamMmm (TOYKW, JOCTYMHbIE TOMNBbKO CHapyXu

aBToMobuns)

CreneHb

KECTKOCTU Kateropus 1 Kateropua 2 Kateropus 3

NCMbITAHWI
Ly; +15kB +15kB +25«B
La; +8«kB +8kB £ 15kB
Lo; +4 kB + 6 kB + 8kB
Ly; +2kB +4 kB +6kB
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MpunoxeHue D
(cnpaBo4HoOE)

PykoBoAcCTBO K MeTOAaM UCNbLITAHWA. 3HaYeHMe CONPOTUMBINEHUA pe3ncTopa reHepaTopa U BO3AYLIHbLIA
MM KOHTaKTHbIN pa3paa

D.1 Bbibop 3HaveHus pe3ucropa

McnbiTannsa, npoBoavMMbIE C PE3MCTOPaMKU  COMPOTMBMNeHueM 2 KOM, UMUTUPYIOT pa3pag HeNnoCcpeaACTBEHHO OT
yeroBeka 4vepes koxy. Mcnbitanusa, nposogumMble ¢ peanctopamu conpotuBneHmem 330 Om, MUTUPYIOT pa3psig Ha
TENo 4enoBeka Yepes MeTannuyeckuin npegmeT (Hanpumep, MHCTPYMEHT, KIToY, KOombuo). McnblTaHusa ¢ peanctopom
conpotueneHnem 330 Om siBnsitoTCA Bonee KeCcTKMMK, YeM C PE3UCTOPOM COMPOTUBNEHUEM 2 KOMm.

BeiGop conpoTuBneHws paspsga Ans MCbiTaHui QomKkeH GbiTh yKa3aH B NiaHe MCNbITaHWiA.

D.2 MeToa BbIGOpa UCNLITAHUNA

BeiGop meToAa McnbITaHWi (Noagaqa BO34yLWHOro WM KOHTaKTHOTO paspsiga) Anst oueHkn cooteeTcTena TC 3aBu-
CWT OT TOrO, Kakyto MHepopmaLmio HeoBXoaMMO NOMYyYNTE NPU UCTIBITAHUAX 3MEKTPOCTaTUYMECKUM pa3paaoM. B pasgenax
D.3—D.5 npeacTtaeneH 063op ABYX NOAXOAOB C OLEHKOV NPENMYLLECTB U HEAOCTATKOB KaXA0ro Metoaa.

D.3 MeTop Bo3aywHoro paspsga

D.3.1 O6wume nonoxeHus

MeTog BO3ayLLUHOrO paspsaga BOCNPOU3BOAUT SNEKTPOCTATUHECKUI pa3psa, BOSHUKAOWWA B pearbHbIX YCNOBUSIX.
OT0 3HAUMT, 4TO POPMa BOMHBI UMNYMNBCHOTO TOKA, NogaBaemMoro Ha TC, MOXeT 3Ha4YMTerNbHO U3MEHATBCA OT UMNYIbCA
K UMNyInbCy.

D.3.2 MpeumywecTea meToaa BO3AYLLHOTO pa3psaga

OcHoBHOE NpeuMMyLLEecTBO AaHHOIO MeToAa 3akm4vaeTcs B TOM, YTO niobble nsonupyiowme NOBEPXHOCTU UNn
BO34yLHbIE 3a30pbl B TC MOryT ObiTb NpoBepeHbl Ha Npoboli HanpsbkeHust. [Jpyrum npemmywecTBoM MeToaa BO3AYLWHO-
ro paspsga siBnsierca 10, uTo peakumus TC Bbi3blBaeTCs peanbHbIMYM BO3AENCTBUAMY SMEKTPOCTAaTUHECKUMUN paspagamu.
OTO 3HAuUMT, 4YTO AN AAHHOIO UCMBITATENBHOrO HAMPsKEHUS OAWH MMIYMbC MOXET OKa3biBaTb Bo3gencteue Ha TC, a
apyron — Het. Korga TC peampyeT Ha BO3AENCTBME, 3Ta Peakumsa MOXET OTnmyaTbes OT paspsaga K paspsagy. M HakoHeu,
BO3QYLWHBIN Paspsag UMUTUPYET HENMUHENHbIE OTHOLLEHNS MeXAy amnnMTyAamMy HanNps>KeHNs 1 TOKa, NPUCYTCTBYIOWME B
pearnbHbIX 3MeKTPOCTaTUYECKUX pa3psigax.

D.3.3 HepoctaTku meToga BO3AyLWHOro paspsaga

OCHOBHBIM He4OCTaTKOM MeTOoAa BO34yLWHOro paspsiga ABNsAeTcs To, YTO Ha NPakTuke NPUMEHEHNe 3TOro MeToaa
mMoxeT noTpeboBaTb Lenoi cepun AnnTenbHbIX UCMbITaHWIA. AcnbiTaHusa MeTo4oM BO3AYLWHOIO pa3psaga MOryT 3aTsHY Tb-
Cs1 Ha HECKOIbKO YacoB M3-3a HeoBXxoaMMOCTU NoaaeaTh (BO3MOXHO) COTHM paspsigoB Ha TC, yTobbl MONHOCTLIO (aaekK-
BaTHO) OLEHWTb U MOHATL peakumto TC 1 BepoATHOCTE ee nosiBrieHunsi. Kpome 371oT HegocTatka TC MOXET HEYCTOWUMBO
pearvpoBaTb Ha BO3OEWCTBME SMEKTPOCTAaTUYECKUMM paspsigaMn. JTO CO302aeT cepbe3Hble Npobnembl BOCNPOM3BOAU-
MOCTW pe3ynbTaToB UCMbITAHUIA, NPU KOTOPbLIX TpebyeTcst NpoBeAeHUe AanbHERLLWX UCTIbITaHWIA 4A ONpeaeneHns Kade-
cTBa PyHKUMOHMpoBaHus TC.

D.4 MeTtoa KOHTaAKTHOro paspsga

D.4.1 O6wme nonoxeHus

MeToa KOHTaKTHOro paspsiia UMUTUPYET 3NEKTPOCTaTUHECKWI pa3psg, HO He BOCNIPOU3BOANT BCE XapaKTEPUCTUKK
peanbHOro sIBNeHUs1 areKTpocTaTu4eckoro paspsiga. MeToa KoHTakTHOro paspsiga obnagaet Gonblieii BOCNPOM3BOAU-
MOCTbIO pe3yrbTaToB UCTbITaHUIA 3NEKTPOCTaTUHECKMMU pa3psifamu. 3TO 3HAYUT, YTO POPMblI MMNYTLCHOTO Toka Ha TC
6y,lJ,yT OocTaBaTbCA OTHOCUTENBHO NOCTOAHHBIMU OT UMNYIIbCa K UMNYIbLCY.

Bo BpeMsi BO30eiCTBUSI ANEKTPOCTATUYECKUM Pa3psiaoM MOXHO U36exaTb OTKIOHEHWH, BbI3BaHHbLIX BO3AYLWHBLIM
3230pOM, MpU STOM XapaKTepUCTUKN NoBepxHocTel TC He MMEIOT 3HAYEHUs], €CIU NMOBEPXHOCTU HE SBNSIIOTCA HENPOBO-
AAwmummn B koHCTpykumm TC.

D.4.2 NpeumywecTtBa MeToAa KOHTaKTHOTO pa3spsaga

OCHOBHbIM npenmyuecTBOM MeToaa KOHTaKTHOro paspsiga siBnsieTcsl 10, YTo NOCTOAHCTBO U BOCNpPOU3BOAUMOCTbL
(hOpMbI BOSHbI TOKa 3I1EKTPOCTaTUYECKMX Pa3psiioB 0ObIMHO NPUBOAAT K 6onee NocTOSIHHOMY M BOCMPOU3BOANMOMY
dyHkunoHmpoBanunio TC. MeTog KOHTakTHOrO paspsiga ABMSIETCA MEHee ANUTENbHbIM MO CPABHEHUIO C METOAOM BO3-
AYyWHOro paspsga, Tak KaKk ero MOXHO nNpumeHATb B aBTOMatn4eCkoM pexmme C no,qaqeﬁ UMNynbCoB Ha TC ¢ oTHOCK-
TENbHO BbICOKOW CKOPOCTBI MOBTOPEHWA (NpW YCNOBUM, YTO 3apsg, MONYYEHHbIW Mexay ABYMs paspagamun, Moxet
ucyesatb). Ha npaktuke npyumeHeHne MeToaa KOHTaKTHOTO pa3psiaa No3BonsieT oUeHUTb YeTonumBocTb TC K 3neKkTpocTa-
TUYeCKMM paspsigaM npu OOHOBPEMEHHOM COKpAaLLEHWM BPEMEHU UCTbLITAHUMNA.

D.4.3 HepgocTaTku MeToAa KOHTAKTHOro paspsaa

OCHOBHbIM HEgOCTATKOM MeToda KOHTaKTHOro paspsifa sIBMsieTcsl T, YTO Ansi Hero Tpebyetcs NnpoBoguMOCTb
NOBEPXHOCTU B TOYKE NMpunoxeHusn 3apsaaga. Kpome TOro, UCnbiTaHWe KOHTAKTHLIM Pa3psiioM MOXET He NO3BONUTh
oueHuTb peakumio TC Ha peanbHOe HanpsKeHWe, NOCKONbKY NPOU3BOMbHbLIE U3MEHEHUs (hOPMbl BOMHLI 3NeKTpocTaTu-
YecKoro paspsga, KoTopble CyLWeCcTBYIOT B Npupoae, He Bocnpou3eoasTcsl. U, HakoHeL, HanpspkeHWe aneKTpocTaTUuyecko-
ro paspsiga U TOK SIBNSOTCA NPAMO NPONOPUMOHANBHBIMWU BO BPEMSI 3TUX UCTILITAHWKA, TOrAa Kak OTHOWEHWE MEXAy
HarnpsiKeHVeM U TOKOM B €CTECTBEHHO BO3HMKAIOWMX 3NEKTPOCTaTUUECKUX paspsiaax siBrsieTcsl HeNMHENHbIM.
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D.5 NMoBepxHocTn TC

D.5.1 O6Lwmne nonoxeHna

Beibop meToda ucnbITaHUiA MOXET BblTb YaCTUYHO OCHOBAH Ha HanMU4YUW MPOBOAAWMX WM  HEMPOBOASALIMX MO-
BepxHocTen TC.

D.5.2 MpoBoasawwme NOBEPXHOCTH

Mpoeogsiiime NoBEPXHOCTU U MNACTUHbI CBSI3U MOTYT NOABEPraTtbCs UCMbITaHUAM METOAOM BO34YLWHOMO UMW KOH-
TaKTHOro paspsaga.

[nsa nposBoaawWwmx NoBepXHOCTEN pekOMeHayeTCsl MCMONb30BaTh MeToA KOHTAKTHOrO pa3psaa M3-3a Nydwer Boc-
Npon3BOAUMOCTH.

D.5.3 HenpoBoaswwne NOBepXHOCTH

[nsa n3onnpoBaHHbIX NOBEPXHOCTEN NpeanoyTUTENBHO NPUMEHATb METOA BO34yLlWHOro pa3psga (bnarogaps npu-
cylwent emy npupoge). MeToa BO34yWHOrO paspsiga UCNorb3yeTcs Npu onpedeneHny HanpsbkeHnst Npo6osa NoBepxXHOC-
Tel, KOTOpble UMEIOT NPOBOASILLYIO0 MOANOXKKY (MOBEPXHOCTb) C U3ONMUPYIOWUM NOBEPXHOCTHBIM cnoeM. Ecnn B aToi
cuUTyaumm MCnonb3oBaTb METO[ KOHTAKTHOTro paspsiga nyTem npobuBaHUs U30NUPYIOLLEro NOBEPXHOCTHOIO CIos, 3TO
MOXET MPUBECTU K NPOSIBIIEHNIO M3ObITOYHOrO ToKa, nogasaemoro Ha TC, No cpaBHEHMWIO C TOKOM BO3JYLLHOMO paspsaa,
T. K. BygeT OTCyTCTBOBaTb COMPOTMBINEHue ayru. [nsi NonHOCTbIO M30NMPOBAHHbBIX NOBEPXHOCTEN MOXHO MPUMEHSATH
MeTO[, KOHTaAKTHOIO pa3psifa, HO B BMAE HEMPSIMOro MCMbITAHWS, 3ak/iovalolerocs B nofade 3nekTpocTaTudeckmnx
pas3psigoB Ha NPOBOASILLYIO NNACTWHY, PACMONOXEHHYIO PSAAOM C HEMPOBOASALWEN NOBEPXHOCTbIO, KOTOPasl MCNbIThI-
BaeTcs.

D.5.4 Henpamoe Bo3pgeiicTBMe

Mpu NpoBeAeHUU UCMLITAHWIA C HEMPSAMbIM BO3OENCTBMEM SMEKTPOCTAaTUHECKMX Pa3psAoB NPUMEHSIIOT MeTog
BO34YLWUHOIO UM KOHTaKTHOIO pa3psiga B 3aBUCUMOCTM OT  METOAa UCMbITAHUI C LENAMM MMUTaumuK, ykasaHHbiMu B D.3
u D.4. B HacToswem cTaHgapTe Onst HenpsIMbIX UCMbITaHUA UCMONB3YIOTCA TOMBKO KOHTAKTHbIE paspsagbl. ITo oObsCHS-
€TCsl TeM, UTO pe3ynbTaTbl UCMbITAHUIA KOHTAKTHBIMKU pa3pagaMu asnsawoTca 6onee BOCNPON3BOAUMBIMK.
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Mpunoxenue E
(cnpaBo4Hoe)

TexHu4eckoe 060CHOBaHUe Kanuﬁpoaxu reHepartopa Bo3ayuwHbiX paspsaaos

E.1 CywecTByeT BO3MOXHOCTb OXapakTepusoBate npubnuantenbHoe noeegeHne UCNLITATENLHOIO reHeparopa
BO31yLLHbIX Pa3psifoB.

MonyyeHne npeackasyemblX U BOCNPOU3BOAUMbBIX Pe3yNnbTaToOB 3aBUCWT OT YCNOBWIA NMPUMEHEHUS] BO3AYLIHOIO
pa3psga, kak ykazaHo B D.3. OcHoBHas npobnema 3akniovaetcs B CKOPOCTU NpUBNMXeHWUs1 paspsigHOro anekTpoaa
reHeparopa K NpoBepsieMOi He3apshKeHHON muwenu. [laxe ecnu ocTanbHble KPUTUHECKME MapameTpbl (Hanpumep,
BNaXHOCTb, TEMMEpPaTypa U CKOPOCTb NPUBNNKEHNA) OCTalOTCA NOCTOAHHBIMM, CTOXacTUYeckasl MPUpoaa CTaTMCTUYEC-
KOro BPEMEHHOIO MHTEepBara MOXeT NPUMBECTW K 6ONbLUMM U3MEHEHWSIM BO BPEMEHW HapacTaHusl U B MUKOBOM TOKe.
MHome He npuemMnioT ycTaHoeneHue 6onbwmnx AOoNycKoB NO M3MepeHHOMY ToKy. [ina BO3AywWHOro pa3psiaa Tok onpege-
naeTcs.

a) conpoTMBIEHUEM YTV B 3aBUCUMOCTU OT BPEMEHW;

b) anekTpuyeckoi 1 MexaHM4eckol KOHCTpYKUMENR reHepartopa.

Mockonbky hunamnka Npobost He 3aBMCUT OT KOHCTPYKLUMW reHepaTopa, HeT Heo6XoAUMOCTN NPOBEPSTL ee. ATO AaeT
AB€ BO3MOXHOCTHU yYeCTb COMNpPOTUBIIEHUE OYTW B 3aBUCUMOCTU OT BPEMEHMU!

1) BeIGpaTh NapameTpbl pa3psiga (HanpsikeHwe, CKOPOCTb NPUBNMKEHUS, BNaXHOCTL U T. 4.) U NapameTpbl u3Me-
penusi (uamepeHne BO BpeMeHHoW obnactu, namMepeHve B 4acTOTHOW obnacty, WWPUHY NONOCHI 4acToT U T. 4.) Tak,
yT06bI OCTaBLIEeCs BMMSIHUE AyrU BbIN0  HACTONBKO MAaro, YTO €ro MOXHO MTHOPUPOBATH (T. €. UCNONb30BaTL NPUBNXe-
HUe K ngeanbHOMy nepeknioyaTenio), unm

2) BbIOpaTb napameTpbl, YTOOLI BNUsIHAE YTV HA pa3psigHbIA TOK GbINo U3BECTHO.

B o6oux criyuasix BO3MOXHO M3y4MTb 3MIEKTPUYECKYIO U MEXAHUYECKYIO KOHCTPYKLUMKN FeHepaTopa.

E.2 CywecTByeT MHOro MeToA0B onpegeneHunsi XapakTepUcTMK KOHCTPYKLUM reHepaTopoB NPW OFrPaHUYEHHOM Mnn
N3BECTHOM BITUAHUN OYyTWU. Huxe npueegeHbl TpU MetToaa:

a) reHepaTop gepxaTt Hag 60MbLIOA NNACTMHOWM 3a3eMMeHUs B PeXXUMe BO3AYLIHOMO paspsaa, nonHoe ConpoTue-
neHve ero HakoHe4yHuka moxeT ObiTb U3MepeHo, Hanpumep, C NOMOLbIO aHanu3atopa uenei. Mocne onpegenexHus
MOMHOFO CONPOTUBEHNSI OHO MOXET BbITh NPE06pa30BaHO BO BPEMEHHYI0 06MacTb Ans NONyYeHUs MMYNbCHOM Xapak-
TEePUCTUKK. [yTeM MHTErpMpOBaHMSI UMNYNBCHOW XapakTePUCTUKN NONy4aloT NEPEexXoaHyI0 xapakTepucTuky. MepexogHas
XapaKTepucTUKa paeHa pa3pagHomy Toky npu conpoTtuenenun gyrm 0 Om. Mo mepe npubnuxeHnsi BpemeHn HapacTaHusl
K HYIO Ansi ngeanbHo nepekroYaemMon ayrm HeNb3sA NONyYnTh NONE3HOe BPEeMSA HapacTaHus TOKa;

b) ecnu ucnbiTatenbHoe HanpsbkeHWe 4OCTaTOYHO HU3koe (Hanpumep, 500 B), noeegeHne ayrv npubnuwkaeTca K
ngeansHOMy MepekioyaTenio, kak 3T0 BUAHO AnA WupuHel nonocsl 1,5 Mu. Ecnu reHepaTop pa3spsbkaloT Hag AaT4YMKOM
TOKa NPV TakoM HW3KOM HanpsikeHun, hopma Toka ByaeT 3aBuceTb OT USMEPUTENBHON CUCTEMBI (BPEMSI HApaCTaHusl 1
MVKOBOE 3Hau4eHWe) U KOHCTPpyKuuM reHepatopa. Mcnonb3ys aT0T meToa, paspsxaioT reHepatop 500 B Hap patumkom
TOKa C BbICOKOW CKOPOCTbIO NPUGIMKEHUs: ABaxasbl U BuiGupatot popmy BONHLI TOKa, MMEIOLLYI0 camoe GbicTpoe Bpems
HapacTaHus (BO BpeMsi 3TOro paspsaga gyra npubnukaeTcs K ngeansHOMy nepekniovatento). 3atem nony4eHHyo BOMHy
TOKa CPaBHMBAIOT C KOHTPOSIbHOV BOSTHOW PaspsgHOro TOKa Npu yCNoOBWKM, YTO BPEMS HApacTaHus Ha aucnnee Moxer
32BUCETb OT U3MEPUTENBHON CUCTEMBI, HO HE OT KOHCTPYKUMW reHepaTopa;

C) BO3OYLWHbIA pa3psg MoxeT BbiTb BOCNpou3BeaeH oveHb 3hEKTUBHO, ECNU UCNbITATENBHOE HanpsXeHue,
AaBneHue Bo3gyxa v AnvHa ayru (T. €. pacCcTosiHue 3a3opa B MOMEHT npobos) 0CcTaloTcs NOCTOAHHBIMU. 3TOFO MOXHO
JOCTUYb C MOMOLLBIO NMOCTOSAHHOTO BO3AYLWHOMO 3a30pa, MeaneHHo yBenuuneas (¢ MegneHHon ckopocTblo 20 B/c) nenel-
TarenbHoe HanpsekeHue. [poboi BO3HWMKAET Npu HaNpsXXeHUW, yCTaHOBNEHHOM 3akoHOM lMaweHa, T.e. Bpems HapacTa-
HUs Toka ByaeT MeHblue, YeM Nnpu GONbLUMHCTBE BO3AYLLUHBLIX pa3paaos, uMeowmx 6onee BuICOKYIO CKOPOCTb Npubnmxe-
HUA. [Ins npyMeHeHUs1 3TOro MeToAa yCTaHaBMUBaIOT 3a30p pa3mepom 0,2 MM 1 MeANEeHHO YBENUYMBAIOT HaNPSKEHUE.
PaspsigHbIli TOK MOXHO CPaBHUTL C KOHTPOIbHLIM TOKOM, NPUHMMAs BO BHUMaHWUE, YTO COMPOTUBMEHNE Ay OKa3biBaeT
COOTBETCTBYIOLLEE BIUSIHUE HA BPEMS HapacTaHus, onpeaensemMoe Ayron u NUKOBLIM 3HAYEHUEM.

M3-3a cnoxHocTn BO3dylWHOro paspsaa He 6bin paspabotaH npuemnembiit Metogd npoBepku. MosTomy Gbino
NPUHATO pelueHne He TpeboBaTb NPOBEPKM BO3AYLWHOro paspsaaa. OnepaTop AOMKEH 3HaThb, YTO MPU MCMONb30BaHWK
reHepaTopa KOHTaKTHOro paspsiia B peXume BO3AYLUHOTO paspsaga MOXET NpousonTn Hebonbwoe nnm oveHb 6onbloe
M3MEHEeHWe Pa3pagHoro Toka Mexay paspsigamu (4151 OQHOro U TOro e HanpshkeHUs 3apsgHOro aneKkTpoaa reHeparto-
pa). Takne n3MeHeHUs1 MPOUCXOAAT B pearibHbIX YCNOBUAX BOSHUKHOBEHUSI BO3AYLWHbBIX 3NEeKTpoCcTaTUYeCckmx paspsigos.
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MpunoxexHue F
(cnpaBouHoe)

HdononHutenbHoe paboyee MecTo U NpoLieAypa UCNLITAHUIA SNEKTPOHHbIX
Moaynewn (McnbiTaHue Nog HarnpsbkeHUeM)

F.1 OcHOBHbIe NONOXeHUsA

B HacTosileM NPUNOXEHUN NPUBOANTCA AONOMNHUTENBHBIN METOL UCTILITAHUA 3NEKTPOCTaTUYECKMMIU pPaspagamMm
noa HanpsbkeHuem. ITOT MeToq NnpeaHasHadveH ansi nonyyveHus Gornee BOCNPOM3BOAUMbBIX Pe3ynbTaTOB UCMbITAHWUA U
nydluei KOppensiuMm ¢ UCMILITAHUAMU TPAHCMOPTHLIX CPEACTB U peanbHbIMU YCNOBUSAMU NO CPABHEHUIO C UCTILITAHUAMU
ropv3oHTanbHOM NNAacTuHbl ceA3N. MeTog ncnbiTaHuin ABNSETCS HOBbIM, HAXOAALWMMCS B CTAAUN MHTEHCUBHOTO 06CYyX-
neHusi. UcnbitaHne aiBnseTca gononHUTEeNbHbIM, NONb30BaTENU MOTYT NMPUMEHSITb €r0 BMECTE CO CTaHAAPTHLIM METO-
[OM B COOTBETCTBUM C pasgenom 8.

F.2 O6yue ceegeHun

o npoBegeHns ncnbiTaHWi HEO6X0AMMO COCTaBUTBL MNIaH UCTILITAHWIA, BKIOYaOWWin B cebs:

- noapo6HOCTK pabovero mecta AnsA UCNbITaHUIA;

- UCMNbITaTENbHbIE TOYKW;

- pexumbl pabotol TC;

- cneumnanbHble UHCTPYKUMM U OTKNOHEHUS1 OT CTaHAapPTHOIO UCTIbITaHus.

M pumedaHune— Ecnu ns-za cnoxHoctm TC 3KOHOMUYECKN HELLenecoobpasHo UCNbITLIBATL €0 BO BCEX
pexxumax paboTbl, pekoMeHayeTCs NPOBOAUTL UCMLITAHUS B TEX pexmmax, koTopble Hanbonee yazsumel. Mpu BeiGope
PEXUMOB UCTbITaHWI TpebyeTCA TEXHNYECKUI ONbIT MHKEHEPOB. ITU PEXMUMBI AOIDKHBI BbITh YKa3aHb! B NNaHe uCnbiTa-
HWiA, a 06OCHOBaHWE MX UCMONb30BaHUA 3aHOCAT B MPOTOKON UCHMbLITAHWUIA.

MenbiTaHve CocToUT B nogadve npsiMbiX U HenpsimbIx paspsigoB Ha TC. MNpsaMeble paspagel nogalnT HENOCPEACTBEH-
Ho Ha TC. Henpsamble pa3pagel UMUTUPYIOT pa3psigbl, BO3HUKaoLWwme B NpoBoasiwmx obbektax B6nman TC/pemHax 6e30-
NacHOCTW, KOTOPbIE MOAAITCS Yepe3 MeTannuyeckue aNieMeHTbl, HanpuMmep, NPOBOAALMIA pEMEHb, Kak ONMCAHO B Ha-
CTOAWEM MPUMNOXEHUN.

F.3 Pa6o4ee mecTo AnA ucnbiTaHUi (NPAMbIE U HENPAMbBbIE pa3paAabl)

Cxembl ucnbiTaHWi npeacTaBneHsbl Ha pucyHke F.1. Cxema Bo3aencTBUA NPsiMbIMK pa3psigiamy npejcTaBrneHa Ha
pucyHke F.2, a HenpsiMbiMKM — Ha pucyHke F.3.

opu3oHTanbHas NnacTuHa CBsA3W AOMKHa HaxoauThCs Ha pacctosHumn 6onee 0,5 M OT Apyrux NpoBoAsiLMX MO-
BEPXHOCTEW, Hanpumep MOBEPXHOCTEN 3KPaHMPOBAHHOW Kamepbl, U AOMkHa BbiTb CoeAuHEHa C 3a3eMrieHneM coeau-
HEHWEM, coepXallMM ABa BbICOKOBOIBTHLIX peanctopa no 470 kOm, nO 0AHOMY Ha KaXOOM KOHUE MNPOBOAHUKA
3a3eMIIeHNsl, OMH KOHeL 3aKaH4MBaeTCsl Ha paspagHON NNacTuHe B No3vuvn 3, nokasaHHoW Ha pucyHkax F.2un F.3.

Mepen HaYanoM MCMNbITAHUIA paspsaHOe BbIXOQHOE HANpPsiKeHWe UCMbITaTenbHOro reHeparopa npoBepsioT B CO-
oTBETCTBUM C 6.1.

McnbiTaTensHblil reHepaTop AOIBKEH UMETh TOYKY 3a3emieHus 3, nokasaHHyo Ha pucyHkax F.2un F.3.

TC nomeLLaloT Ha NNacTMHy CBA3W, W XIyT NpOBOAOB AnuHov (1700 + 300) MM gorkeH coeamHsaTe TC ¢ MCTOYHU-
KOM MWUTaHWA 1 NogaepxuBalowmnm o6opyaoBaHNEM No NpoBoAsALLEl Tpacce B BEPXHEN YacTu NeHTbl cBasun. XKryT npoBo-
OOB OOIMKEeH OTXOAMTb OT NEeHThl CBA3WM Ha paccTtosHum 10 MM OT Kpas paspagHoin nnowaaku, Havbonee yaaneHHOWM
ot TC.

MnactuHa cBsA3n gorkHa ObiTb gocTaTouHO 6OMbLWONR K BeICTYNaTte 3a npegdensl TC He MeHee YeM Ha 10 MM ¢
KaXXOQoW CTOPOHbI.

Basemnenne TC gomkHO GbiTh BLIMOMHEHO B COOTBETCTBUM C KOHMUrypauuen 3asemreHusi B aBToMmobune (ans
MECTHOrO 3a3eMIIeHUA COeQUHUTL HanpsIMyto ¢ No3vumen 3, a Ana yaaneHHoro 3asemneHnsi — ¢ ToHKkon 10 yepes xryT
NpoBOAOB Ha pucyHkax F.2 n F.3.

Ecrnn TC siBnsieTcs npoBoasiuMM U 3a3emMnsieTcsi B aBToMobune, OHO JOSKHO 3a3eMnsiTbCsl Ha MNacTUHY CBA3M
unu B Touke 3 Ha pucyHkax F.2 n F.3.

3asemMneHune 6atapen COeauHAIOT C TOPU3OHTaNbHOW MMacTMHOM  CBA3W B Touke 710 Ha pucyHkax F.2 u F.3.

Bce nepekntovartenu, AWcnneun, CeHCopbl, akTMBaTopsl U T. 4., Heobxoaumble ans pabotsl TC, QOMXKHbI GbITh
4YacTblo UCMbITAaTENBHOW KOoHUrypaumu. Mpy BO3ZMOXHOCTM HEOBXOAMMO MCMONbL3OBaTh 3anacHble YacTh U NPOBOAKY.

MepudepuiiHoe o6opygoeaHme AONXKHO OblTb OTAENEHO OT NeHTbl COEAMHEHUSA HA pPacCTOsIHWE He MeHee
200 mm.
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1 — nnacTuHa cBSi3W, BbiCTynawuwasa Ha 10 Mm co Bcex cTopoH TC, muHumanbHoro pasmepa 160 x 350 mm,
KOHycoobpa3sHas cekumus AN COeAUHEHUS C rOPU3OHTANIbHOW NNACTUHOW CBA3MW; 2 — COoefMHUTENbHAA neHTa
(wupuHoit 40 mm) ana nogaepxku pemHen 6esonacHocTH; 3 — paspsgHbie NNOLWAAKA, KOHAYKTUBHO COEIMHEHHbIE
¢ neHton cBs3n guametpom 80 mm; 4 — TC 1M M3ONAUMOHHLIA XIYT NPOBOAOB U3 HENPOBOAALLEro Martepuana
£, < 2,5, BbicoToi 50 MM (BCNEHEHHbIV NOMMNPONMIIEH WM NeHONNACT)
MpwumedaHune—TlnacTuHa ¢BA3WN U NeHTa CBA3W U3FOTOBMNEHbI U3 MEAW UNWN NATYHW TOMLWMUHOW

0,5 — 2 mm. lonyck B pa3amepax cocTtaBnsieT + 5 %

PucyHok F.1 — UcnbiTaHne anekTpocTatMieckumun paspsigamu. McnbitatenbHoeld cTeHa
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1 — nnacTuHa CBA3U; 2 — neHTa CBA3U; 3 — paspsagHas nnowagka;, 4 — TC v usonupyowmii 6nok Xryta npoBoOaOB,;

5 — TC; 6 — xryTt npoBonoB TC; 7 — 6artapesi; 8 — nepucepuinHoe unu conytcreyloulee obopynoBaHue;

9 — oakBuBaneHT cetn (ecnu ucnoneayertcs); 10 — Touka 3aszemnenun ana 6arapen u nogaepxusaouiero obopynosa-

Hus; 117 — mecTHoe 3asemneHne TC (ecnum Tpebyetcsa);, 12 — Touka 3asemneHust Ans NNacTuHbl CBA3U, UCMbITATENb-

Hbli reHepaTtop W coefuHeHue ¢ 3emnen; 13 — [Ba BbICOKOBOMbLTHLIX pe3uctopa 470 Om, coeuHEHHbIE C 3eMnen;
14 — ropusoHTaneHasa nnactuHa csasm; 15 — ocHoBHOW BNOK UCMLITATENBLHOrO reHeparopa

MpwunmedaHune—[onyck ans paamepos coctaensieT + 5 %.

PucyHok F.2 — PabGouyee mecto ans ucnbiTaHui. Bosgencreue npamMbiMn paspagamm
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1 — nnacTuHa cBA3U; 2 — neHTa CBA3M, 3 — paspanHas nnowagka; 4 — TC u usonupyrowmii 610K xryta npoBoaos; 5 —

TC; 6 — xryT npoeogoB TC; 7 — 6aTapesn; 8 — nepudepuiiHoe nnu conyteTeyowee obopynosaHme; 9 — 3KBUBaNeHT

cetu (ecnu nucnonbayetcs); 10 — Todka 3asemneHun NS 6atapeu v nogaepxvsarowlero obopynosanus; 17 — MecTHoe

3aszemneHue TC (ecnu Tpebyetcs); 12 — Touka 3a3eMNeHus ANS NNacTUHbl CBA3W, UCMbITATENbHbIA reHepaTop u

coeanHeHve ¢ 3emnei; 13 — nBa BbICOKOBONbTHbLIX pe3uctopa 470 Om, coefuHeHHble ¢ 3emnen; 714 — ropusoHTaneHas
nnacrtuHa cBsan; 15 — ocHoBHOW BNOK UCMbITATENBHOMO reHeparopa

MpumedaHune— [donyck ans pasmepos cocTaBnseT £ 5 %.

PucyHok F.3 — Pabodvee mecTo gns ucneitaHuin. Bosgencrsme HenpsiMbiIMU paspsagamm
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F.4 Npoueaypa ucnbitaHuii

F.4.1 NporpammHoe o6ecneveHue TC/pabo4ee coctosiHne TC

TC BOMKHO aKTVBMPOBATLCA BO BCEX PEXUMAX, YKasaHHbIX B NriaHe UCNbITaHWUiA.

F.4.2 UcnbiTaHue nopg HanpsxeHueM. Mpsamoii paspag,

Pabouas ycTaHoBKa Ans UCNbLITaHWIA NpeacTaBrneHa Ha pucyHke F.2. Paspaabl nogaloT Ha Bce AOCTYMHbLIE TOYKM
TC, K KOTOPLIM BO3MOXHO MpuKacaTbCsl BO BpeMsi 0ObIYHOM 3kcnnyaTauum (MOBEPXHOCTHU, BbIKIOHaTeNn, CoeauHnTENM,
@HTEHHbI, AUcnnen U T. 4., @ TaKkKke Ha AWarHOCTUYECKNe pa3beMbl CO WThipbkamu). HeaasemneHHble npoBoasiume
NOBEPXHOCTN WCMbITLIBAIT Ha Npoboi Npy COOTBETCTBYIOWEM UCMbITATENBHOM HanpsikeHun. OTgenbHble pa3psigHble
TOYKM BOIMKHbI ObITh YKa3aHbl B NaHe WUCTbITaHWiA.

TC, pocTyn K KOTOPbIM BO3MOXEH BHYTPW TPAHCMOPTHOIO CPeACTBa, AOIKHbI UCMbITLIBATLCS C MOMOLLBIO reHepaTo-
pa anekTpocTaTMyeckux paspsagoe ¢ paspsagHon uenbio 330 nd v 330 Om nnm 150 nd n 330 Om. Mpeonaraemeie pexum
paspsga U cTeneHu XecTKOCTU ucneiTaHui npeactaenersl B C.4 npunoxexus C.

Ana kaxgor NoNspHOCTM W UCNbITaTENBHOrO HaNpPskeHWs nogatoT 10 KOHTaKTHBIX Pa3psiAoB Ha Kaxkdyto NpOBOAs-
LWyto ToYKy Ha TC, Kak yKa3aHo B MraHe UCMNbITaHWMA.

B aTom npouecce reHepatop 3MeKTpocTaTUHECKUX paspsiaoB C 3MEeKTPOAOM KOHTAKTHOrO paspsida AomxeH ObiTb
pasmMeLleH Ha YCTPOWCTBE U 3aTEM Pa3psbKeEH.

Ana kaxgon nonspHOCTM M UCMbITaTeNbHOIO HanpsbkeHus nogatoT 10 Bo3ayWHbIX pa3psgoB Ha Kaxgylo npoBo-
asawyio Todky Ha TC, Kak ykasaHo B MnaHe WCMbITaHWIA. B 3TOM npouecce reHepaTtop 3neKTpocTaTUyYecknx paspsaos ¢
3MNeKTPoAOM BO3AYLWHOIO paspsja nepeMellaloT K ToUke paspsida Kak MOXHO GbicTpee, Noka He BO3HWKHET paspsg.

Mexay OBymsi oTAenbHeIMK paspsigamv nogaBaemslii 3apag AomxkeH ObiTe yaaneH Yepes 3aszemreHHbIi pa3paa-
Hblii peancTop conpoTueneHnem okono 1 MOm (Hanpumep, ABa nocnegoBaTtenbHbIX peanctopa no 470 Om) nyTem
KacaHus pas3psigHoM TOUYKM U KOpMyca, UMK MHTepBan BPeMeHn Mexgy AByMsi paspsigaMu gomkeH 6blTb He MeHee 2 c.

®yHKumoHnpoBaHue TC AOMKHO KOHTPONMMPOBATLCA U PEMMCTPUPOBATLCA B COOTBETCTBUM C MMAHOM MUCMbITAHWIA.

F.4.3 UcnbiTaHue noa HanpsxxeHuem. Henpsamolii paspag

Pabouas yctaHoBKa Anst ucneiTaHWi npegcTaeneHa Ha pucyHke F.3.

eHepaTop anekTpocTaTMHeckuX pas3psagoB JOKEeH UMEeTb paspsagHyio Lenb eMkocTbio 330 nd U conpoTMBREHU-
eM 330 Om; ucnonb3yroT KOHTaKTHbIN paspsiaHbIi 3MeKkTpoga.

Ana kaxpon NONSAPHOCTU M KaX[0ro YPOBHA UCMLITATENBHONO HanpsbkeHust nogatoT no 10 KOHTaKTHLIX pa3psaaoB
B LieHTp cBOGOAHOM 30HLI 6e3 >XryTa NpPoBOAKM B KaXAOW M3 Tpex paspaaHbiX nnowanok. PaspsgHbie 30HbI ykaszaHbl B
noauumm 3 Ha pucyHkax F.1wm F.3.

Ona TC ¢ MHOrOYMCNEHHBIMM XIYTaMu NPOBOAKKN (T.€. OTAENbHLIMU COEAUHUTENSIMM) OTBETBIEHUSI UCMLITLIBAIOT
OTAEeNbHO U KaK Ny4oK.

He ponyckaeTtcs nogasath pa3pag HenocpeacTBeHHO Ha XryT. Ecnu B nyuke Gonee 40 npoeoaos, Ny4ok NpoOBOAOB
Heobxoanmo NoBepHyTh Ha 180° U NOBTOPUTL UCMLITAHUE C HEMPSAMbIM Pa3pAAOM.

Bo Bpema aToro ucneitanna TC Heob6xoaumo koHTponupoBaTb. MUHUManbHLI BPEMEHHOW MHTEPBan Mexay
paspsigamm gornxeH 6biTb 2 C.

F.4.4 MNpepnaraemMmbie CTeNEHU XeCTKOCTU UCTIbITAHUKA

Mpumepbl cTeneHen XecTKOCTU ucnbiTaHuii npuseaeHsl B C.4 npunoxenus C.
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