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Mpeoucnosue

1 NMOAIOTOBJ/IEH  3akpblTbiM  akUWOHEpHbIM  obuwecTtBoMm  "Hay4Ho-
ucnoitatenbHoln  UeHTp  "CAMTOC" w©n  TexHW4eckuMm  KOMUTETOM MO
ctaHgaptmsauun TK 30 "OnektpomarHMTHasi COBMECTMMOCTb TEXHUYECKUX
cpeacTs"

2 BHECEH ®epepanbHblM areHTCTBOM MO TEXHUYECKOMY pPerynmpoBaHuUiO W
meTpornorun (PocctaHgapT)

3 NMPUHAT MexrocygapCTBEHHLIM COBETOM MO CTaHAapTuU3auum, METPOSIOMMM n
cepTudpmkaumm (npotokon ot 25 mapta 2013 r. N 55-1)
3a NpuHATME NPOroriocoBanm:
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ApmeHus AM MWH3KOHOMUKN Pecnybnmku
ApmeHuna

Benapycb BY loccTtaHpapT Pecnybnvkn
Benapycb

Knprusus KG KblprelacTaHgapT

MonpoBa MD Mongosa-CtaHgapTt

Poccusa RU Pocctangapt

Y3bekucrtaH Uz Y3cTtangapTt

4 [lpukasom DdenepanbHOro areHTCTBa MO TEXHUYECKOMY PErynmpoBaHU U
meTponormn ot 22 nona 2013 r. N 398-cT mexrocygapcTBeHHbl ctaHgapT FTOCT
30804.4.2-2013 (IEC 61000-4-2:2008) BBEOoeH B [JeUCTBME B Ka4vecTBe
HaumoHanbHoro ctaHgapta Poccunckon denepaunm ¢ 1 aHBapsa 2014 r.
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5 Hactoawmn ctanHgapt MoAMGMUMPOBAH MO OTHOLLEHWIO K MEXOyHapoaHOMY
ctaHgapty IEC 61000-4-2:2008* Electromagnetic compatibility (EMC) - Part 4-2:
Testing and measurement techniques - Electrostatic discharge immunity test
(OnekTpomarHmutHas coBmecTumMocTb (OMC). YacTb 4-2. MeTtogbl ucnbITaHUA U
n3mepeHun. NcnbiTaHnsi Ha YCTOMYMBOCTD K 9MIeKTPOCTaTUYECKMM paspsigam).

* [loCTyn K MexayHapogHbIM 1 3apybexHbIM JOKYMEHTaM, YNOMAHYTbIM 34eCb
W panee nNo TEKCTY, MOXHO MOny4uTb, MNepervas Mo  CChifike Ha cauT
http://shop.cntd.ru. - MNpumeyaHne narotosuTensa 6asbl AaHHbIX.

MexayHapogHbin ctaHgapT IEC 61000-4-2:2008 paspaboTtaH nogkommuteTom 77
B "BbICOKOYACTOTHbIE 3SIEKTPOMarHUTHbIE sBrieHns" TexHnyeckoro kommteta MAK
TK 77 "OnekTpomMarHuTHasi COBMECTUMOCTb".

IEC 61000-4-2:2008 (BTOPOE U3OaHNE) OTMEHSIET N 3aMEHSAET NepBOe M3gaHne
IEC 61000-4-2:1995 1 nameHennsa 1 (1998 r.) n 2 (2000 r.) K nepBoMy U3LaHUIO.

MepeBo C aHIMMUCKOro si3blka (en).

HanmeHoBaHve HacToslero  cTtaHgapTa M3MEHEHO  OTHOCUTESbHO
HaMMEHOBaHUA MEXOyHapoa4HOro cTaHdapTa ANa NpUBEAEHUS B COOTBETCTBUM C
FOCT 1.5-2001 (nogpasnen 3.6).

Ccbinikn Ha MexayHapodHble CTaHOapTbl, KOTOpble MPUHATBI B KadecTsBe
MEXroCyAapCTBEHHbIX CTaHA4ApPTOB, 3aMeHeHbI B pa3aere "HopmaTtmeHble cCbIfikn'"
N TEeKCTe cTaHgapTa CCbiflkaMM Ha COOTBETCTBYIOLLME MEXTOCYAAPCTBEHHbLIE
cTaHaapThl.

[ononHutenbHble pasbl M CrioBa, BHECEHHble B TEeKCT CTangapta Ans
YTOYHEHMS obracTn pacnpocTpaHeHus M obbekTa CTaHgapTusauuu, BblAErneHbl
NOMY>XMPHBLIM KYPCUBOM®.

* B 6ymaxkHomM opurnHane o603HauYeHnst 1 Homepa CTaHA4apTOB Y HOPMATUBHbIX
AOKyMeHTOB B pasgene "lMpegucrnosue" un Tabnmue [OA.1 npunoxenuns [OA
NpvBOOATCA OObIYHLIM LIPUEPTOM, OCTaslbHble MO TEKCTY [LOKYMEHTa BblAeNeHbl
NOMY>XMPHBLIM KypcuBOM. - [pumevaHune nsrotosutens 6a3bl AaHHbIX.

CBefeHnsi 0 COOTBETCTBUM MEXTOCYOAPCTBEHHbIX CTaH4APTOB CCbINIOYHbIM
MeXayHapO4HbIM CTaHgapTam npvBegeHbl B A0ONONHUTENbHOM npurioxeHunn JA.

CTteneHb cooTBeTCTBMSA - MogundmumposaHHas (MOD).

CtangapT paspaboTaH Ha ocHoBe npumeHeHnsa FOCT P 51317.4.2-2010 (M3K
61000-4-2:2008)

6 BBEJEH BIEPBbIE

UHopmayus 06 usMeHeHUsIX K Hacmosiwemy cmaHOapmy nybnukyemcs 8
eXe200HOM UHGOPpMayUOHHOM yKalamesie "HauyuoHarnbHble cmaHOapmbl”, a
meKkcm U3MEeHeHUU U MornpasokK - 8 eXeMeCcsYHOM UHGhOPMaUUOHHOM yKa3amerie
"HayuoHarnbHble cmaHOapmbl”. B crny4ae nepecmompa (3ameHbl) unu OmMMEHbI
Hacmosiwe2o cmaHOapma  coomeemcmeyuee  yeedomrieHue  bydem
ornybruKkogaHo 8 eXeMeCsYHOM UHGOPMayUOHHOM yKazamersie "HayuoHarbHble
cmaHOapmebl”, Coomeemcmaeayrow,as UHopMayus, ysedoMmrieHUe U meKcmbl
pasmew,aromces makxe 8 UHGhopMalyUOHHOU cucmeme obuw,e20 rnosb308aHus - Ha
opuyuansHom caime  @elepanbHO20 azeHmcmea 10  MEXHUYECKOMY
peaynuposaHuro U Memporsioauu 8 cemu VMIHmepHem

Beenenue k IEC 61000-4-2:2008
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CtaHpgaptel cepun MOK 61000 nybrnukytoTca OTAENbHbIMM  YacTaMn B
COOTBETCTBUM CO CrieayoLLeEN CTPYKTYPOW:

-yacTb 1. OCHOBbI:

obLLee paccMoTpeHre (BBeaeHne, dyHaameHTanbHble NpUHLKMBI),

onpegerneHns, TepMUHOSOMUS;

- 4yacTb 2. QnekTpoMarHuTHasa o6cTaHoOBKa:

OnMcaHne 3NeKTPOMarHMTHOM 06 CTaHOBKM,

Kraccudmkaumnsa anekTpoMarHMTHOM 06 CTaHOBKM,

YPOBHW 3NIEKTPOMArHUTHON COBMECTUMOCTW;

- yacTtb 3. Hopmbl:

HOPMbl 3MUCCUWN 3NIEKTPOMArHUTHbLIX MOMEX,

HOPMbl MOMEXOYCTOMYMBOCTU (B TOW CTEMEHW, B KAaKOW OHU HE SBIISIOTCA
NpeaMeToM pPacCMOTPEHUA TEXHUYECKUMU KOMUTETaMK, paspabaTbiBaloLyMm
CcTaHAapThl HA NPOAYKLUMIO);

- 4yacTb 4. MeToabl UCMbITAHUA Y UBMEPEHUM:

MeTOAbl U3MEPEHUH,

MeTOoAbl UCTbITaHWUIA;

- 4yacTb 5. PykoBogcTBa No yCTaHOBKE M NMOMEXONOAaBIIEHMIO:

PYKOBOACTBA MO YyCTaHOBKe,

PYKOBOZCTBA MO NOMEXOMNOAABIEHNIO;

- yacTtb 6. O0wyme cTaHaapThl;

- yacTtb 9*. PasHoe

* Hymepauusa cooTBeTcTBYyeT opurnHany. - [pumeyaHne msrotoButens Gasbl
AaHHbIX.

Kaxgaa 4acTb nogpasgensietcd Ha pasfgenbl, KoTopble MoryT 6biTb
onybnmMkoBaHbl Kak MexagyHapoAaHble cTaHaapTbl MO0 Kak TEXHUYECKUe YyCroBus
UM TEeXHUYECKne oTveTbl. HekoTopble M3 ykasaHHbIX pas3fenoB OnybrMKOBaHbI.
Opyrve 6yoyt onybnmukoBaHbl C yKasaHMEM HOMepa 4YacTu, 3a KOTOpbIM criegyet
aedwmc, a 3atemM BTOPOW HOMeEp, yKasblBatoLLmin pasgen (Hanpumep, 61000-6-1).

Hactoswaa 4yacte IEC 61000 saBnsetca MexayHapoAHbIM CTaHO4apTOM,
yCTaHaBnmBarwowyM TpeboBaHUA MNOMEXOYCTOMYMBOCTU W METOAbl MUCMbITaHUN,
OTHOCSLLMECS K SNIeKTpOCTaTUYECKUM paspsaam.

OcHoBHbIMN n3mMeHeHuamMu ctaHgapta IEC 61000-4-2:2008 no cpaBHEHWO C
IEC 61000-4-2:1995 (C n3ameHeHUsMH1) ABMSIOTCS:

- YyCTaHoBeHne TpeboBaHMN K SaT4YMKy TOKa Npu pacLuMpeHnr Nonockl YacToT
no 4 [Ty ¢ npumepom pJaTyMka ToOKa, COOTBETCTBYIOLLIENO YCTAHOBMIEHHLIM
TpeboBaHuAM;

- BKMOYEHVe cBefeHuMn 00 u3nydaemblX MOnsdAX Mpu  3neKTpoCTaTUYeCcKmX
paspsgax, cos3faBaeMblX YerioBEKOM, Aepxamm MeTarymMyeckuin npeamer, u
reHepaTtopoM 3NeKTPOCTaTUYECKUX pa3psaos;

- pacCMOTpeHMEe BOMPOCOB HEONPEAENEeHHOCTU M3MEPEHUn C npumepamm
OloKETOB HeoNpeaeneHHOCTI.

1 Obnactb NnpuMeHeHus



HacTosawwmin CTaHOAapT pacrnpoCTpaHAETCA Ha J3JIEKTPOTEXHNYECKUNE, SJIEKTPOHHbIE

n paduoasiekmpoHHbiel! v3nenna n obopydoBaHve (Oanee - TeXHUYeckue
cpencTtea) M ycTaHaBnvMBaeT TpebGoBaHMA M METOAbl MCMbITAHWUA TEXHUYECKUX
cpeacTtB (TC) Ha yCTOMYMBOCTb K 3NEKTPOCTAaTUYECKUM paspsaam Kak npu npsiMmom
BO3AENCTBMN 3EKTPOCTAaTUYECKUX pas3psgoB OT onepartopa, Tak M HenpsiMoM
BO3LENCTBMM OT onepaTtopa Ha npegMeTbl U obopyaoBaHME, PacroSioKEHHbIe
B6rman TC. CraHgapT ycTaHaBNMBaeT CTEMEHU >KECTKOCTU  UCMbITaHWn,
yYMTbIBaOWLME pasfnyHble YCINOBUS OKpYXatollen cpegbl u akcnnyatauum TC, a
TaKkXXe ycTaHaBMMBaET NpoLeaypbl UCMbITaHWNA.

I} PagnoanekTpoHHble u3germs U obopyaoBaHWe BbleneHbl U3 cocTaBa
3MEKTPOHHbIX u3germn un obopyaoBaHus B LeEnsax CobnoaeHns MNpUHSATON
TEPMUNHOIIOMUN

Llenbio HacToswero crangapta sBRSETCS YCTaHOBMEHWe obuwmx npaBwun
OLEHKN Ka4yecTBa (YHKLMOHMPOBaAHMS  0OOpyAOBaHWs, MOABEPraroLerocs
BO3ENCTBUIO 3NIEKTPOCTATUYECKNX Pa3psaoB.

HacToswun ctaHgapT ycTaHaBnmMBaeT:

- TUNOBYIO (pOpMYy TOKa paspaaa;

- CTENEHW XXECTKOCTUN UCNbITAHUM;

- UcnbiTaTensHoe 06opyaAOBaHUE;

- paboyee MecTo ANst UCNbITaHUN;

- MeTOAbl UCMNbITAHWUN;

- Npoueaypbl KanMb poBKu;

- HeonpeaeneHHOCTb U3MEPEHNIA.

B HacToswem cTaHgapTe npuBeaeHbl MeTodbl NPOBEAEHUA UCMbITAHUA B
nabopaTopHbIX YCMOBMAX M HA MeCcTe JKchnyatauum obopyaoBaHWs Mocre ero
OKOHYaTeslbHOW YCTaHOBKM.

HacToawmn ctaHgapT He ycTaHaBfMBAET MUCMNbITAHUW KOHKPETHOW annapartypbl
mm cucteMm. Ero raBHom 3apaden aBnsetcsas  obecneyvyeHne  Bcex
3anMHTepecoBaHHbIX TEXHUYECKUX KOMUTETOB no CTaHgapTm3auum,
paspabaTbiBalOLLMX CTaHOaAPTbl Ha NPOAYKLMIO, OOLWMM CChISNIOYHBIMU AaHHLIMM.
TexHnyeckne KoMmUTETbl MO CTaHdapTusauum (nonb3oBaTenyd UM WU3roTOBUTENU
TC) HecyT OTBETCTBEHHOCTb 3a BbIOOP BMOAOB M CTEMNEHEN XECTKOCTU UCMbITaHUN,
npumeHsiembix ana TC.

2 HopmaTuBHbIE CCbIJIKU



B HacmosiwemM cmaHOapme ucnosib308aHa CCblJIKa Ha credyrouwul
cmaHlapm®:

* Tabnuuy cOOTBETCTBUSA HaLMOHalbHbIX CTaH4apPTOB MEXOYHAPOAHbLIM CM. Mo
ccbifike. - MNMpumevanune narotoBuTens 6a3bl AaHHbIX.

MOCT 30372-95 Coemecmumocmb mexHU4YecKux cpedcme
aniekmpomMacHUmMHas. TepMuHbI U onpeoesieHusl.

Mpumeyanue - [Npy NOMbL30BaHMM HACTOSAWMM CTaHA4ApPTOM LenecoobpasHo
NpOBEPUTbL OENCTBME CCbINIOYHbIX CTaHOapToB B MH(OPMAaLMOHHOW CcuUcTemMe
obLiero nomnb3oBaHMs - Ha oduumanbHoMm cante degepansHOro areHTcTeBa Mo
TEXHUYECKOMY PEeryfiMpoBaHui0 U METPONOrMM B CeTU VIHTEPHET nin No exerogHo
n3gasaeMoMmy UMHopmauMoHHOMY yKasaTeno “"HauuoHanbHble cTaHgapThbl”,
KOTOpbIA OnybrnmMkoBaH MO COCTOAHMIO Ha 1 sAHBaps Tekywero roga, M no
COOTBETCTBYIOLLMM €XeMEeCAYHO u3gaBaeMblM WH(OPMAaLMOHHBIM yKa3aTensm,
onybnMkoBaHHbIM B Tekywem rody. Ecnm  ccbinoyHbl  cTaHgapT 3aMeHeH
(M3meHeH), TO MpuM  NONb30BaHWM  HACTOAWMM  CTaHgapToMm  criegyet
PYKOBOACTBOBATLCSA 3aMEHSAOLLMM (M3MEHEHHBIM) CTaHOapToOM. ECnn CCbIfnoYHbI
CTaHOapT OTMeHeH 0e3 3aMeHbl, TO NOSIoKeHWe, B KOTOPOM JaHa CCbifika Ha Hero,
NPUMEHSIETCS B YaCTU, He 3aTparvBaroLLen 3Ty CChISIKY.

3 TepMuUHbI N onpeaeneHus

B HacToswem cTaHgapTte npumMmeHeHbl TepmuHbl o [OCT 30372, a Takxke
crieaylowme TeEpMUHbI C COOTBETCTBYHOLLMMW OnpeaesieHUsIMU:

3.1 MeToa Bo3pywHoro paspsaa (air discharge method): Metog ucnbiTaHuin, npu
KOTOPOM pa3spsiaHbI HAKOHEYHMK UCMbITaTeNbHOro reHepaTopa, HaxoasaLWMnes nog
HanpsbkeHneMm, nocTeneHHo npubrmwkarT Kk wucnoityemomy TC  (MTC) po
BO3HMKHOBEHUA pa3psga B BO34yXe MexXay ucnbitatenbHblM reHepatopom n ATC.

3.2 aHmmctamyeckun matepuan (antistatic material): Matepnan ona sawmtbl OT
CTaTUYECKOr0 3NEKTPUYEeCTBa, MWHMMU3MPYIOLLMIA HakonfneHuwe 3apsiga  npu
COMPUKOCHOBEHUM WX OTAENEeHUM OT TaKoro e wnvM gpyroro nogobHoro
maTepuana.

3 . 3 kanubposka (calibration): CoBOKYNnHOCTb oOnepauun, YyCTaHaBMBaKOLLMX
NnocpeAcTBOM CCbINKM Ha TpeboBaHUst CTaHAAPTOB 3aBUCUMOCTL, CYLLECTBYHOLLYHO
npu onpeaeneHHbIX YCIOBUSAX, MeXay NnokasaHnem 1 pesyrnbTaTtoM U3MepeHus.

3.4 ucnbitTaHnA Ha cooTBeTCTBUE TpeboBaHMAM (conformance test): McnbiTaHns
npeactasuTensHoro obpasua TC c uenblo onpegeneHnss COOTBETCTBUSA
pa3paboTaHHoro u nsrotosrieHHoro TC TpeboBaHUAM HaCcTOSLLEro cTaHaapTa.

3.5 MeTOoA KOHTaKTHOro paspsiga (contact discharge method): MeTog ucnbiTaHui,
npyv KOTOPOM pa3psaHbll HAKOHEYHMK WUCMbITaTeNbHOr0 reHepaTopa BO BpeEMS
paspsga Haxogutca B conpukocHoBeHun ¢ UTC u paspsa npousBoguTtcs npu
NMOMOLLM paspsiAHOro Kioya BHYTPU UCMbITATENbHOIo reHepaTopa.

3.6 nnacmHa cBa3u (coupling plane): Metannuyeckun nUCT unuM NNacTuHa,
KOTOpble MNOABEepralwTCs  9MeKTpocTaTU4ecKoMy paspsgy  Ansg  MMutauumu
BO30ENCTBUSA 3MNeKTpoCcTaTUYECKnx pa3psagoB Ha 06BbeKTbI, HaxoasLWmMecs psagom
NTC. lNpu ncnblTaHNSaX NPUMEHSIIOT FOPU3OHTarNbHYO W BEPTUKarbHYO NNacTUHbI
CBSA3MN.
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3.7 yxyaweHune KadectBa ¢pyHKuuMoHupoBaHua (degradation of performance):
HexenatenbHoe u3mMeHeHMe kKadecTBa (yHKUMOHMpoBaHMs TC B CpaBHEHUUN C
YPOBHEM KayecTBa (OyHKLMOHNPOBaHWS, YCTAHOBIIEHHLIM U3rOTOBUTESNEM.

MpumedaHune - TepMuH "yxyglueHne" MOXET MPUMEHATLCS KakK K BPEMEHHbIM,
TaK 1 NOCTOSAHHBIM HapyLLEeHNsIM paboThbl.

3.8 npamoe Bo3peuctBue (direct application): 3nekTpocTaTnyeckun paspsag
HenocpeacTeeHHO Ha UTC.

3 . 9 anekTpomarHutHass coBMecTMMOCTbL (electromagnetic  compatibility):
CnocobHocmb TC ¢hyHKUUOHUpPOBamMb C 3a0aHHbIM Ka4ecmeom 8 3adaHHOoU
aslekmpoMacHUMHoOU obcmaHoeke u He co30ageamb HeOOoMycmMuMbIX
3/IeKmpoMa2HUMHbIX nomex opyaum TC.

3.10anekmpoctamyecknun paspap (electrostatic discharge): WmnynbCHbIN
MepeHoC  9MEeKTPOCTaTMYEeCKOro  3apsiga Mexay Tenamm € pasHbiMu
3MEKTPOCTaTUYECKMMUN NOTEHL MAnamu.

3.11 HakonuTenbHbIN KOHAEeHcaTop (energy storage capacitor): KoHgeHcaTop
UCnbITaTeNbHOIrO reHepaTtopa, eMKOCTb KOTOPOrOo COOTBETCTBYET 3JIEKTPUYECKOM
€eMKOCTW Terna YyernoBeka.

MpumeyaHne - MoxeT npeacTaBnsaATb COOONM OUCKPETHbIA 3NIEMEHT UMK
pacnpegerneHHyo eMKOCTb.

3.12nnacmHa 3asemneHna [ground reference plane (GRP)]: [lnockas
NPoOBOASAWASA NMacTuHa, NOTEeHUMan KOTOPOM WUCMOSb3yeTcsl B KayecTBe obLiero
3a3eMIISOLLErO NPOBOAHUKA.

3.13 BpeMms yaepxaHusa 3apsaa (holding time): lNpomexyTok BpeMeHu, B Te4eHne
KOTOPOro CHWXEHME UCMbITATENbHOMO HanpshkeHUsl, BbI3BAHHOE YTEYKOM B
HaKoNUTENbHOM KoHAeHcaTope, He npeBblwaeT 10%.

3.14 ycTONYMBOCTL K 3neKTpoMarHutHom nomexe [immunity (to disturbance):
CnocobHocmb TC coxpaHsimb 3ad0aHHOe Ka4ecmeo OyHKYUOHUpoeaHusi npu
eo3delicmeuu Ha HUX 3JIEKMPOMa2HUMHbIX IMOMEX.

3.15 Henpsamoe Bo3aeuctBue (indirect application): nekTpocTaTUdeckuin paspsag
Ha nnacTuHy CBA3W, pa3mMelleHHyto BOmm3an UTC, umutupyrowmn paspsg oT
o6 Cny>}XMBatoLLEro NepcoHarna Ha 06 beKTbI, pacnonoxeHHble B6rm3n NTC.

3.16 Bpemsa HapactaHus (rise time): [IpOMeXyTOK BpeMeHn Mexay MOMEHTaMu,
Korja MrHOBEHHOE 3HaveHue WuMMnynbca LOCTUraeT YCTaHOBIMEHHbIX HU3KOro W
BbICOKOrO npeferibHbIX 3Ha4YeHUN.

lNMpumeyvaHue - Ecnn He ycTaHOBIMEHbI UHblE 3HAYEHUs, B Ka4ecTBe HWU3KOro U
BbICOKOro npegenbHbliX 3HadeHun npuHumaoT 0,1 n 0,9 nmMkoBOro 3HadeHus
nmnynbsca.

3 .17 Bepucdumkauma (verification): Komnnekc onepaunn [ns  nNpoBEPKU
ucnblTatensHOro obopyaoBaHus (Hanpumep, UCMbITaTeNbHOrO reHepatopa W
coeAuHUTENbHBIX Kabenen), a Takxke Ana 4eMOHCTPaLUM TOro, YTO UCNbITaTeNbHasa
cuctema yHKLMOHUpYeT.

MpumeyaHne - MeToabl, Ucnonb3yemble Ons Bepudmkaumu, oTrinm4arTca oT
MEeToO0B KarnmbpOoBKM.

4 Oowme nonoxeHus



Hactosawmn cTtanHgapT pacnpocTtpaHsaetcsa Ha TC (obopygoBaHue, CUCTEMDI,
noacucTteMbl U nepudepuinHble YCTPOMCTBA), KOTOpble MOryT noABepraTbCs
BO3ENCTBUIO 3NIEKTPOCTATUYECKNX Pas3psiAoB B pearibHbIX YCIOBUAX OKpYKatoLLewn
cpeabl 1 SKcnnyaTauum, Takux, Hanpumep, Kak HM3Kkasi OTHOCUTESNbHAsA BITaXHOCTb
BO34yXa, MCMOMb30BaHME MOKPbITUA C HU3KOW MPOBOAMMOCTBIO (MCKYCCTBEHHOE
BOJIOKHO), ogexabl U3 BuvHUMa v T.n. (nogpobHas wuHdopmauus npvBegeHa B
npunoxeHun A, nogpasgen A.1).

MpumeyaHne - bonee TOYHBIM TEPMUHOM, OTpaXKalLMM [OaHHbIA npolecc,
ABMSEeTCA TepMUH "MMMYNbCHBLIA paspsif CTaTUYecKoro anekTpudectea”. Tem He
MeHee, TepMUH "3neKkTpocTaTnyeckmm paspsan” LWMPOKO MPUMEHSETCA U NO3TOMY
NCrornb3yeTcs B HAMMEHOBaHUN HacTOSLLEro cTaHgapTa.

5 CTeneHn XeCTKOCTU UCNbITaHUN

Ana wncnbiTaHnA obopydoBaHUA Ha YCTOMMMBOCTb K  3MEKTPOCTaTUYECKUM
paspsgam ycTaHaBNMBaOT CTEMNEHN XXeCTKOCTU UCMbITaHWUK, yKa3aHHble B Tabnuue
1.

Tabrnmua 1 - CTeneHn XecTKoOCTU UCMbITaHUN

KoHTakTHbIV pa3psag BosaywHbin paspsag,

CrteneHb NcnbiTaTenbHoe CrteneHb NcnblTaTensHoe
YKECTKOCTHU HanpsbkeHune, KB YKECTKOCTHU HanpsihkeHune, kB

1 2 1 2

2 4 2 4

3 6 3 8

4 8 4 15

5 CneuymanbHoe i CneuymanbHoe

I} ¥ - oTKpbITasa cTeneHb »eCTKOCTM UCTbITaHUA. MicnbiTaTensHoe HanpsieHne
AOIMKHO ObITb yKa3aHO B TEXHUYECKOW AOKyMeHTauun Ha TC KOHKpeTHOoro Buaa.
Ecnu ycTtaHoBneHo 6onee BbICOKOE UCMbITAaTENbHOE HaMNpshkeHWEe, YeM yKa3aHo
ONA  CTENeHenm KecTKOCTWM, HeobxoaMmo UCMonb30oBaTb  chneymanbHoe
ucnblTatensHoe obopyagoBaHue.




MpegnoytuTenbHbiIM  METOAOM WUCMbITAHUA ABMSETCS MEeTOd KOHTaKTHOro
anekTpoctaTuyeckoro paspsga. MeTog  BO3AYLWHOMO — 3NIEKTPOCTATUYECKOro
paspsga WMCNofb3ylT B CrydasiX, Korga HEBO3MOXHO MPUMEHUTb KOHTAKTHbIN
pa3psag. CTeneHn XeCTKOCTU UCMbITaHWUI 1 3HAYEHUS UCMNbITaTENbHOro HanpsKeHNs
AN9 Kaxgoro Buaa paspsgoB npuBedeHbl B Tabmmue 1. [Ana kaxgoro metoga
UCMbITAaHUA NPUBELEHbl Pa3fMYHble 3HAYEHUS HanpPsKeHUs BBUAY pasnuyuns
MEeTOAOB McnbiTaHnA. OgHaKO 3TO HE O3HAYaEeT, YTO XECTKOCTb UCNbITaHu byaeT
OO MHaKOBOW 4119 pa3HbIX METOL,0B.

MogpobHble cBeaeHus!, Kacalowmecs pa3nnyHbIX NapameTpoB, KOTOpble MOryT
BMMATE HA YPOBHW HAMPSPKEHWA, OO KOTOPbIX MOXET ObiTb 3apsikeHo Tesno
yerioBeka, npueeaeHbl B npunoxeHun A, pasgen A.2. B npunoxexuun A, pasgen A4,
npvBegeHbl  NpPUMeEpbl  MPUMEHEHUS  CTENEHerW  XKEeCTKOCTUM  UCMbITaHWN,
COOTBETCTBYIOLLMX Pa3fNYHbIM YCroBmaM akcnnyaTtaumm TC.

Mpy nNpumMeHeHMM MeTOo4a BO34YLUHOMO 3fEKTPOCTaTMYECKOro  paspsaa
NCNbITAHUSA NPOBOAAT CO BCEMMU CTEMEHSIMM XXECTKOCTUN, NpUBEAEHHbIMY B Tabnuue
1, BKNOYasa 3afaHHYH0 CTeneHb XeCTKOCTW. [pu npuMeHeHMn MeToga KOHTaKTHOro
3MEeKTPOCTaTUYECKOro pa3psga MCnbiTaHUs NPOBOASAT C 3a4aHHOW CTENeHbHo
KECTKOCTW, €CfN TOMbKO WHOE HEe YCTaHOBIIEHO TEXHUYECKUMM KOMUTETaMWU MO
CTaHaapTm3auum, paspadaTtbiBalOLLMMN CTaHAAPTbl HA NPOAYKLINIO.

6 UcnbiTaTenbHbLIN reHepaTop

6.1 O6wme nonoxeHun
OCHOBHbIMW 3fIEMEHTaMN UCMbITaTENbHOIO reHepaTopa sSBMATCS:

- 3apsiQHbIN pe3ncTop £, ;
- HakonuTenbHbI koHaeHcaTop C ;
- pacnpeferneHHas eMKOCTb Ly ;

- pa3psanHbI pesnucTop fj;

- UHOMKATOP UCMbITaTeSNTbHOro HaNPSHKEHNS;

- pa3psaHbIN KITOY;

- 3apSOHbIN KIOY;

- CMEHHble HAaKOHEYHWKM pa3psagHOoro anektTpoaa (CM. pUcyHok 3);

- NPOBOA 3a3eMIIeHNSA UCTbITaTENbHOIO reHepaTopa;

- UICTOYHMK 3NEKTPONUTAHUS.

YNpoLUeHHasi cxema MCNbITaTeNbHOrO reHepaTopa npuBedeHa Ha pucyHke 1.
[eTann KOHCTPYKL MM UCnbITaTeNbHOro reHepaTopa Ha pycyHke 1 He NokasaHbl.

PucyHok 1 - YnpoueHHasi cxema ucnbiTatesibHOro
reHepartopa



PaspRaHeii HaKOHEYH MK

3apaaHeIi KNy PasproHbIA kKNioY

Werouruk
BLICOKOBOMNLTHOM .
+C
HanpaxeHns o
NOCTOAHHOM TOKa

4 O

KoHTakT 3a3emneHua

MpumeyaHuns

1 3§ - pacnpegeneHHass eMKOCTb Mexay MUCMbITaTellbHbIM reHepaTopoM M ero
OKPY>XEHVEM.

2 3HaveHne g +C, nomkHo 6bITh paBHo 150 nd.

3 3HauyeHne H3 nomkHO ObITb paBHO 330 Om.

PlllcyHOK 1- yﬂpOLLl,eHHaﬂ CXeMa UChbITaTeribHOro reHeparopa

CxemMa wuCMbITAaTENbHOrO reHepatopa, MpeAcTaBfieHHass Ha pucyHke 1, He
AeTanu3vpoBaHa, U TpeboBaHMSA K 3feMeHTaM reHepatopa He YCTaHOBIIEHbI,
yunTblBasi, 4YTO  UCMbITATENbHbIN  FeHepaTop OOSPKEH  COOTBETCTBOBATb
TpeboBaHMsM 6.2 Npu OLEeHKe B COOTBETCTBUM C npoleaypamu, YyCTaHOBMEHHbIMN
B NpunoxeHun B.

6.2 TexHMYecCKMe XapaKTepUCTMKM WU Ka4dyectBO (PYHKLMOHUPOBaHUS
UCNbITaTeNMIbHOrO reHe paTtopa

WcnbiTaTenbHbln  reHepaTop  OOMMKEH COOTBETCTBOBaTb  TpeboBaHUSM,
YCTaHOBMEHHbIM B Tabmmuax 2 wn 3. WpeanbHaa dopma paspsagHOro Toka
nucnblTaTenbHOro reHepartopa npeacTaBfieHa Ha PUCYHKE 2 U TaM e npuBefeHbl
n3MepuUTEnbHbIE TOYKW, MPUMEHUTENBHO K KOTOPbIM YCTaHOBIEHbl TpeboBaHus
Tabnuy 2 u 3.
Tabnmua 2 - O6wme TpeboBaHus



[MapameTp 3Ha4yeHuve

BbixogHoe (ucnbiTaTensHoe) || Mo meHbwen mepe, ot 1 go 8 kB
Hanps»XeHWe, KOHTaKTHbIN paspsd (cM. || (HoMuHaneHoe)
npumevaHve 1)

BbixogHoe (vcnbiTaTensHoe) || Mo mMeHbwen mepe, ot 2 go 15 kB
HanpsbkeHne, BO3AYyLWHbIN pa3psag (CM. || (HoMuHanbHoe) (CM. npumeYaHue 3)
npumevaHue 1)

[MorpewHoCcTb MHAMKauuMmM BbIXoAHOrO (| 5%
HaNPsSYKEHNSI

nOﬂFIpHOCTb BbIXOOHOro Hanps>xeHunA MonoxuTensHasa n oTpuydaTesribHas

Bpems yoepxaHusa 3apsga =5cC

Bug paspsipa OAavHoYHbIN pa3psag (CM. npumedvaHue
2)

MpumedaHns

1 BbixogHoe (MCnbITaTENbHOE) HanpsKeHue W3MepPST Ha  paspsigHOM
3ANeKTpoae NcnblTaTenbHOro reHepaTopa.

2 NcnblTaTenbHbIN reHeparop JOrpKeH obecne4ynBaTb ans
nccrnegoBaTenbCKMX Lierien 4acToTy nocreaoBaTerbHbIX MMMYNbCOB HE MeHee
20 pa3panos B cekyHAay.

3 B npumeHeHuUn mucnbiTatensHOro reHepartopa HarnpsbkeHnem BO34YLUHOro
paspsaga 15 kB HeT HeobxoguMMoOCTW, €Cnv MakCMMarbHOe KCMNoSfb3yeMoe
ncnblTaTenbHOE HanpsiXXeHNe HKe 3TOro 3HaYEHUS.

Tabrmua 3 - MapameTpbl UMNyNbca paspsigHOro TOKa NPU KOHTaKTHOM pa3psae



CteneHb HcnbiTa- Tok nepsoro || Bpems Tok Tok
XECTKOCTU || TenbHoe MakcuMyma || HapacTaHua || pa3psga || paspsga
ncnbiTaHun || Hanpsbkenue, | (215%), A g (£25%) npu 30 Hc |[npu 60 HC
kB H’é: a "1 (£30%), A || (£30%), A

1 2 7,5 0,8 4 2
2 4 15 0,8 8 4
3 6 22,5 0,8 12 6
4 8 30 0,8 16 8
[MpumevaHns

1 OnopHon Toukon nsmepeHunsa spemeHn 30 n 60 HC Ana paspsigHOro Toka
ABNSIETCA MOMEHT, Korga pas3psgHbiin Tok Bnepsble gocturaet 10% 3HavyeHus
NepBOro MakCcMMyma paspsgHoro Toka.

2 Bpema HapacTaHua £, - NPOMEXYTOK BPEMEHU Mexay MOMeHTamu, Koraa
paspagHbin Tok pgocturaet 10% wn 90% 3HayeHWss nepBoro Makcumyma
pa3psaHOro Toka.

PucyHok 2 - Popma pa3psgHOro Toka ucnbitatesibHOro
reHepaTopa (KOHTaKTHbIU pa3paa, UCNbiTaTesNlbHOe
HanpsbkeHue 4 kB)

it)
k.
_r'l 90 % 1, 10% 1,
10 | <
. W
5
‘TED
1 10% 1,
.
—/ [ [ [ | | [ | [
=1 10 20 30 40 50 60 70 80 a0
P Bpems, HC




PucyHok 2 - ®dopma paspsigHOro Toka MUChbIiTaTeNbHOro reHepaTopa (KOHTaKTHbIN
paspsg, McnbltTatenbHoe HanpsbkeHue 4 kB)

CooTBeTcTBME UCMNbITATENBHOIO reHepaTopa TpeboBaHuaM Tabnuy, 2 n 3 4OIMKHO
ObITb NOATBEPKOEHO METOA4AMMW, YCTAHOBMIEHHLIMM B NPUOXeHUn b.

YpaBHeHWe Ana naeanbHon dopMbl paspaaHoro Toka fi(f) (pUcyHok 2):

LJ”
SEf= %x(ﬁ—e

1 n
b (i]
T

4 Y
T | 2T Tz | ¥T

T; =1,1 Hc;

To =2 HC;

T3=12 HC;

T4 =37 HC;

£/1=16,6 A (npu 4 kB);

19=9,3 A (npu 4 kB);

»=1,8.

B KOHCTpyKUMWM MCnbITATENbHOrO reHepatopa AOMkHbl ObiTb NPeayCcMOTPEHbI
YCTPOWUCTBA, NpeaoTBpallalolme co3gaHne HernpegHaMepeHHbIX U3rydaemblX Urm
KOHOYKTMBHbBIX 3MEKTPOMAarHUTHbIX MOMEX MMMYMbCHOMO WM HEnpepbIBHOMO
Xapaktepa C TeM, 4TOObl napasuTHble 3PeKTbl He OKasblBanM BIUAHMSA Ha
ncnbITyeMmoe unum BcrnomMmoraternbHoe obopyaoBaHue (CM. npuroxeHune D).

<Dopma N pasMepbl paspAaaHbIX 3NEKTPOAOB WUCMbITAaTENIbHONoO reHeparopa
OOJPKHblI COOTBETCTBOBATb NpuBeAEHHbIM Ha PUCYHKE 3.

PucyHok 3 - PaspsaHble HaKOHeYHUKU UCnbITaTeNbHOro
reHepartopa

Kopnye reHeparopa

CMmeHHan YacTk (HAKOHEYHKEK) _ B12 +1

Y

28 +1

T
I

S0+1




a) PaspsiaHbI HAKOHEYHVK A4St UCMbITaHWUsS METOAOM BO34YLUHOrO pa3psiaa

1 { 25 — 40°

Derpuii koney,

b) Pa3psagHbin HAKOHEYHMK 45 UCMbITaHUSA METOAOM KOHTaKTHOro paspsiaa

PlllcyHOK 3- Pa3pFID,HbIe HaKOHEYHUKN UCTbITaTesIbHOIro reHeparopa

[onyckaeTcsi NpUMMEHEHWE W30NMPYIOLLEro MOKPbLITUSA 3MEeKTPOAO0B, MpU 3TOM
[OkHbl cobnogaTtbes TpeboBaHus, NpeabsBnsemMble K GopMe paspsaaHoro Toka.

[na vcnblTaHi MeToaoM BO3AYLIHOMO paspsifa UCMOoMb3yT UCMbliTaTeNbHbIN
reHepaTtop, MPUMEHSIEMbIA MNPU MPOBELEHUM WUCMNbITAHWA METOAOM KOHTAKTHOrO
paspsga, npy 3TOM paspsgHbIA KIod JOSMKEeH ObiTb 3aMKHYT. McnbiTaTenbHbIn
reHepaTop 4OKeH BbITb CHabXeH 3aKpyrneHHbIM HAKOHEYHNKOM B COOTBETCTBUU C
pUCYHKOM 3a. [MoCKOMbKY MCMNOMb3yeTCA OAMH 1 TOT Xe UCNblTaTeNbHbIN reHepaTop,
TpeboBaHMsi, OTHOCALWMECHA K METOAY BO3AYLUHOMO pa3psaa, OOMNOMHUTENBHO He
NPUBOASTCS.

OnvHa npoBoga 3a3emrieHWs UCMbITaTeNbHOrO reHepatopa AofmkHa ObiTb
(2£0,05) M, a ero KOHCTPYKUMA OormkHa obecnednBaTb BbIMONHEHWE TpeboBaHU K
dopme reHepvpyeMbIX UMMYINbCOB pa3psigHOro Toka. [nvHy npoBoaa 3a3emrieHus
N3MepstoT OT Kopryca reHepaTopa A0 KOHUA TOYKM coeauHeHusi. Msonauwms
npoBoAda 3a3eMIieHMs UCMbITATENbHOIO reHepaTtopa OOSbkHa WCKIioYaTb YTeuky
pa3pagHOro TOKa Ha obcrnyxuBalowmi nepcoHan W 4epes  nposogsiume
MOBEPXHOCTM MNPU  UCMNbITAHUSIX Ha YCTOMMMBOCTb K  3NEKTPOCTATUYECKUM
paspsgam.

MpoBoa 3a3eMreHus, UCMONb3YLMACA MPU UCMbITaHUAX, AOITKEH OblTb TEM Xe
caMbIM UIN MOEHTUYHBIM NPOBOAY, UCMOSb3YHOLLEMYCH BO BpEMS KannbpoBKW.

Mpy HegocTaToOYHOW ANMHE NPOBOAA 3a3eMIIEHNSI UCMbITATENbHOIO reHepartopa
(Hanpumep, npu  3Ha4YMTENbHOM BbicOTEe UcbITyembix TC) pgonyckaetcs
ncnonb3oBaTb NPOBOA 3a3eMISIEHUss UCNbITATENbHOr0 reHeparopa OfMHON 40 3 M
npu obecneyeHnn BbINOMHEHMSA TpeboBaHU K opme reHepupyembliX MMMNYSbCOB
pa3psgHoro Toka.



6.3 Bepudumkauua obopyaoBaHMA AONA CO30aHMA 3NeKTpocTatTMve CKUX
paspsapos

Llenbio Bepudmkauum siBRSeTCs nNoaTBepXOeHue Toro, 4Tto obopyaoBaHue,
YCTaHOBMEHHOE Ha paboyeM MecTe [ONns MUCMNbITaHMW Ha YCTOWYMBOCTbL K
anekTpocTaTU4ecknm paspsigam, dyHkumoHpyeT. O6opyaoBaHue, yCTaHOBIIEHHOE
Ha paboyemM mMecTe AN UCMbITaHWA Ha YCTOMYMBOCTb K 3NEKTPOCTaTU4ECKUM
paspsgam, BKoYaeT B cebs:

- UCNbITaTeNbHbLIN reHepaTop ANeKTPOCTaTUYECKNX Pa3psaoB;

- NIPOBOJ, 3a3eMIIeHNs;

- pesucTopbl conpoTtusrieHnem 470 kOwm;

- NNAcTUHY 3a3eMIeHNs;

- BCe CoenHeHns, obpasyroLme nyTb paspsgHoro Toka.

Mpumepbl paboyero mecTta AN UCMbITaHUA HacTonbHbiXx TC npuBeneHbl Ha
pucyHke 4, HanornbHbIX TC - Ha pucyHke 5.

PucyHok 4 - [pumep paboyero mecrta Ans UCNbITaHUN
HacTonbHbIX TC B ycnoBUAX UCNbITaTesNIbHOMN
naéoparopum



PasMeptl B MeTpax

TUNoBoe NONOKEHWe Tunosoe NnonoweHwe
LA NPAMOrS paspRAaa ONA HeNpAMOrD pazpaga

ANEKTPONUTaHKUA Ha uenbiTyemoe TC Ha BEpTHKaNLHYO
\ NNaACTHUHY CBA3N
‘ BepTukaneHan

Waonupytowan NMacTHHa CBA3K
NNacTHHA

METoMHKME

TyNoBCE NONOMEHHE
ONA HENPAMOIO pa3pRga
Ha rOpU30HTANBHYHD
NNacTUHY CBA3W

lopuzcHTaNLHARA

nNacTuHa CBA3M
16=08

JallMTHLIA

I\

A M . o
MNnacTiHa 3a3eMnNeHns 470 kO
MeTouHUK
3NEKTPONMTaHWA

)
470 kOm

HenposogALMA
cTan

PucyHok 4 - MNpumep pabodero mecta Ans UcnbiTaHU HAacToNbHbIX TC B yCroBuMsX
ncnblTaTensHon nabopaTtopum

PucyHok 5 - lMpumep paboyero mecrta Ansa UCnbiTaHUU
HanosnbHbIX TC B ycnoBusax ucnbiTatenbHOM nabopartopum

NPOBOGHMEK


/picture/get?id=P0082&doc_id=1200104291

Paamepbl B MeTpax

Tunoeoe
3awmTHoE NONoMEHWE
aasemMneHue AnA NpAMOro Henpsamoi paspag

paspsaa

Ha BEPTUHANEHYD NNacTUHY
CBRA3W (BHMIOYARA HBCYLUYID)
TUNWYHOE NONOXEHWe
ONA HENPAMOID paspAaa
Ha BEPTHKANBLHYHO

NNacThHY CBA3X

- ‘ Kabens anexkTponvTaHns

. CurHanbHeie kabenw

<&

470 kOm

WeToMHWK
ANeKTPONMTaHWA

MnacTuna

333EMNEHMA
WaonsuuoHHan WeTouHmk

nnacTuHa ANeKTPoOnUTaHuA

PucyHok 5 - MNMpumep paboyero mecta Ana UcnbliTaHUM HanosbHbIX TC B yCroBusx
ncnblTaTensHon nabopaTtopum
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OgHum  mn3  meTogoB  BepudwmKauuMm — obopyaoBaHus  Ana cO3gaHus
3MEKTPOCTaTUYECKMX pPa3psgoB  SBMSETCA HabnogeHne WCKPOBOro paspsaa,
nogaBaeMoro Ha nracTUHy CBA3WM MeTOAOM BO3AyLHOro paspsga. [NpoBepsieTcs
cosfaHvne HebOsbLUMX UCKPOBLIX paspsigoB NPU HU3KOM HanpsikKeHun 1 0osnbLumx
NCKPOBbIX pa3psidoB npu Gonee BbICOKOM HanpsbkeHuu. [Jo npoBeneHust OaHHOW
NPOBEPKM BaXHO MNPOBECTM [MPOBEPKY KOHTaKTa MpoBo4a 3a3eMiieHud Wn ero
pa3smeLleHue.

lMpumMeHeHWe Takoro MeToda BepudmKauum MMeeT criegyrollee 000CHOBaHME.
MockonbKy chopma uMMynbca paspsigHOrO ToKa WUCMbITaTeNbHOrO reHepartopa
OObIYHO CYLWIECTBEHHO HE W3MEHHAETCS BHe3arnHo BO Bpems 3JKcnnyatauum
(Hanpumep, Bpemsa HapacTaHua W ASMUTENbHOCTb MMMYMbCa, Kak npasBurio, He
N3MeHsItoTCs), To cbon B UCMbITaTENbHOM reHepaTope Hambonee BEPOATHbI 13-3a
TOro, YTO HanpsbkeHWe Ha pas3psaHbIA ANEeKTPoL He Mo4aeTcd Ui OTCYTCTBYeET
KOHTPONb HanpsbkeHusi. Jliobon mn3 kabenen, COnpOTMBIEHUA WM COEAUHEHUIA
MOXET OblTb MOBPEeXOeH WM yTpayeH, 4YTo NPUBOAMT K OTCYTCTBYI paspsiga.
Bepudwmkaumio obopygoBaHus AOnd  CO30aHUA  3NEKTPOCTATUYECKMX pa3psgoB
NPOBOAAT 40 Havyana ncnblTaHUN.

7 Pabouyee mecTo AN UcNbITaHUM

7.1 UcnbiTaTenbHOEe o6opyaoBaHue

Paboyee mMecTo OnA UCMbITAHUA COCTOUT M3 MCMNbITATENbHOrO reHepaTopa,
ucnoityemoro TC 1 BCNomoraTesNlbHOrO  UCMbITaTENbHOrO  06OpPYyaOBaHUS,
HeobxooMMOro AN BO3AEWCTBMS  CrEAylWMMM  MPAMbIMA - U HEMPSAMbIMUA
3MEeKTPOCTaTU4ECKMMM paspsiaamu:

a) KOHTaKTHbIMMN pa3pdgamMn Ha npoBoadlUme rnoBepxXHOCTU WUCMbITyeMOro TC wu
NacTUHbI CBA3U;

b) Bo3gyLUHbIMM paspsaamMm Ha N30NMpPOBaHHbIE MOBEPXHOCTM UcnbiTyemoro TC.

B 3aBMCUMMOCTM OT MecTa NpoBeLEHNST UCMNbITaHUA pas3fenstoT Ha NpoBoAMMbIE
B MCNbITaTEmNbHbIX NTabopaTopusax n Ha MecTe aKcnnyaTaumm obopyaoBaHus.

lMpeonoyTuUTENbHBIM BUOOM UCMNbITAHUA SBASKOTCA TUMNOBblE UCMbITAHMSA Ha
COOTBETCTBME, MPOBOAMMbIE B UCMbITaTENbHON NabopaTtopun.

Ncnbityemoe TC gomkHO ObITb YCTAHOBIIEHO M CMOHTUPOBAHO B COOTBETCTBMM
C TEXHUYECKOWN JOKYMEHTaLMEN N3roToBUTENS.

7.2 Pabo4yee MecTO ANA WUCMbITaHUW, MPOBOAUMbLIX B MWCMNbITaTe NbHbIX
nabopatopusax



7.2.1 TpeboBaHMA K UCNbITAHUAM

Mpn NpoBeaeHNn UCNbITAaHU B UCMbITaTENbHbIX NTAGOPaTOPUAX N BbIMNOIHEHUN
ycnosui no 8.1 gorpkHbl cobrtogaTbCca criegyowme npasuna.

Ha nony nabopatopun forkHa ObiTb YCTaHOBMiEHA MracTUHA 3a3eMsieHust -
MeTanM4YecKnn nMcT (MeaHbIN NN arnoMMHUEBLIN) TOSNWMHOM He MeHee 0,25 MMm.
[onyckaeTcs ncnonb3oBaTtb ApyrMe Matepuarbl, Npy 3TOM TOMWMHA McTa 4oSpkHa
ObITb He MeHee 0,65 mm.

MnacTuHa 3a3emMrneHust 4oSpkHa BbICTynaTb 3a KOHTYp ucnbiTyemoro TC wunm
rOPU30OHTarbHOM NIACTUHbI CBA3KU (€CNN TakoBasi MUMEETCS) C KaXgoW CTOPOHbI He
MeHee 4yemM Ha 0,5 M M pgomkHa OblTb coeguMHeHa C CUCTEMOW 3alMTHOro
3a3eMIieHus.

Ncnbityemoe TC gormkHO GbiTb YCTAHOBMEHO M NOAKMKOYEHO B COOTBETCTBUMN C
yHKLMOHanNbHbIMK TpeboBaHMAMMN.

PaccTosHne mexay ncnoityembiM TC 1 cTEHaMM NOMELLEHMS, a Takxke NobbiMu
MEeTanMM4YecKnmMmn npeameTamm 4omkHO ObiTb He MeHee 0,8 M.

Ncnbityemoe TC 1 mcnbiTaTenbHbI reHepatop (BkoYasa fobon BHELLHWN
WUCTOYHUK NUTaHUA) AOSMKHbI ObITb NOAKIMIOYEHbI K CUCTEME 3aLLMTHOMO 3a3eMIIEHNS
B COOTBETCTBMM C TpeboBaHMAMM MO 3IKcnfyatauuu, YCTaHOBIEHHbLIMU
narotosutenemM. [ononHUTENbHbIE COEeAUHEHUSI C 3alMTHbIM 3a3eMSfIEHUEM He
AOMnyCcKarTCS.

CwurnoBon 1 curHanbHbIM Kabeny OomkHbl ObiTb pa3MeLLeHbl B COOTBETCTBMM C
ycroBusiMu yctaHoBku TC.

MpoBog 3a3emneHns UCnbiTaTenbHOro reHepaTopa LOMMKEH OblTb COeQMHEH C
nnacTuHon 3asemneHus. B cnyyae, ecnv gnvHa npoBoda NpeBbIAET ASMHY,
HeoOXoauMyHO ANs nogadun paspsgoB Ha BblOpaHHbIe TOYKW, TO USSIULLHIO YacTb
npoBoAa 3a3eMsieHns HeobXoaMMO pa3MeCcTUTb Ha HenpoBOAsLIEN NfacTuMHe 3a
npegenaMmu NnacTuHbl 3asemneHus. [poBog 3a3eMneHnsa OOSPKeH pacnonaraTbCs
He Gnmxe 0,2 M K ApPYyrMM MNPOBOOSALMM YacTaAM, 3@ WCKMYEHVEM MNacTUHbI
3a3eMIieHus.

MpumeyvaHue - [lonyckaeTca COeanHATL NPOBOA 3a3eMSIeHNs C MeTarniM4ecKom
CTEHOM MCNbITaTeNbHOM fabopaTopumn, eCcnm CTeHa dNeKTPU4ECKn NogcoeamHeHa K
nracTuHE 3a3eMreHus.

CoeguHeHus 3a3emMnsiowmx NPoBOAOB C NSIACTUHOM 3a3eMIIEHUS], @ TaKXe BCe
Apyrme coeanHeHnsa AomkHbl obnagatb BO3MOXHO 6oree HU3KMM COMPOTUBIIEHNEM,
YTO [OOCTUraeTcd, Hanpumep, C MNOMOLWbK MEXaHUYECKUX Knewen Aang
BbICOKOYACTOTHOIO COEAVNHEHNS.

Ecrm TpebyroTca nnacTvHbl CBS3M, Hanpumep, Afs HENPSMOoOro npuMeHeHUs
paspsaoB, OHU AO0MMKHbI OblTb U3rOTOBMIEHbI U3 METaNIMYEeCKUX MCTOB (MeaHbIX
Unn antMMHUEBBbIX) TonuwmHon He meHee 0,25 MM (gonyckaeTca MCMnonb3oBaTb
Apyrve matepuvarnbl, Npy 3TOM TOMWMHA nMcTa AofmkHa OblTb He MeHee 0,65 MM) U
NOOKIOYEHbI K NNAacTUHE 3a3eMSEHMS C MOMOLLBIO MPOBOAA, UMEKOLLErO Ha KaXKaoM
KOHUe pe3ncTtopbl conpoTtmenennem 470 kOM. Pe3ncTopbl AOMmMKHbI BblAEPXMBATb
HanpshKeHNe 3NEKTPOCTaTUYECKOro paspsga. Pe3ancTopbl 1 npoBoga A0kHbI ObiTh
N30MMpPOBaHbl, 4TOObI M30exaTb KOPOTKOrO 3aMblkaHWus, KOrma MpoBof,
npuKacaeTcs K NnacTUHE 3a3eMeHus.

MpumeyaHne - Pesuctopbl conpoTtuBneHnem 470 kOwm, npumeHsiemble B
npoBogax 3a3eMreHnsi BepTUKarbHOM W TFOPU3OHTarbHOM NSacTUH CBA3U (CM.
pUCYHKM 4-8), ncnonb3yrTca Ans Toro, 4Ytobbl NpenoTBpaTUTb MCYE3HOBEHME
3apsga, NodaHHOro Ha MracTuHY, cpasy >Xe Mocfie pas3psga MchbliTaTenbHOro
reHepatopa. CoxpaHeHue 3apsgoB YBENMUUMBAET BIUSAHME 3NEKTPOCTaTUYECKUX
pa3psaoB Ha ucnbiTyeMble TC. Pe3ncTopbl OOMMKHbI BblAEPXKMBaTb MakCUMarbHoOe
HanpshkeHWe areKTpocTaTUYECKOro paspsifa, Mo4aBaeMoro Ha  MCNbITyemoe
obopynoBaHne BO BpeMsi MCNbITaHus. Pe3ncTopbl AOMKHbI ObiTb pa3MeLleHbl



OGnM3ko K KOHUY nMpoBoda 3a3emreHus, 4Tobbl co3gaTbh pacnpedeneHHoe
COMpPOTUBIEHNE.

PucyHok 6 - lMpumep paboyero mecrta Ans UCNbITaHUN
He3a3eMJ1eHHbIX HacTOJbHbIX TC
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PucyHok 7 - lNpumep paboyero mecrta AnsA UCNbITaHUN
He3a3eMJeHHbIX HanonbHbIX TC
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PucyHok 7 - MNpumep paboyero mecta Ang UCnbITaHUA He3a3eMITEHHbIX HanosbHbIX
TC

PucyHok 8 - lMpumep paboyero mecrta Ans UCNbITaHUN
HanonbHbIX TC Ha MecTe aKcnnyaTauum
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PucyHok 8 - MNpumep paboyero mecta Ans UcnbiTaHn HanonbHbiXx TC Ha mecTe
aKkcnnyatauum

Ana umumayuu HenpsiMo20 eo3delicmeusi 3/1IeKMpPOcCMamu4ecKux pa3psi0oe
Ha pacrosioxeHHble psidom TC, Koprycbl KOMOPbLIX UMem 3aujumHoe
3a3emsieHue, O0MNoJSIHUMesIbHO GO/MKHbI 6bIMb NpoeedeHbl UCNbiMaHusi nNpu
NnoOKMoYeHUU eepMuUKanibHOU nnacmuHbl Ces3U K njacmuHe 3a3eMJieHust

npoeodom 3asemsieHusi OnuHol 2 m 6e3 peaucmopoel!.

I} B cooTBeTCTBUM C MPUHATON CUCTEMOW WCMbITAHUA HA YCTOMYMBOCTb K
3reKTpoCTaTU4ECKMM paspsigam.

HononHutenbHole TpeboBaHWs AN pasnMyHbiXx BUAOB  0OOpyaoOBaHWS
NPUBEAEHbI HIKE.
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7.2.2 HactonbHble TC

Pabouee MmecTO pfgna uchblTaHMM npeactaengeTr w3 cebs crton um3
HenpoBoasLero martepuana soicoton (0,8+0,08) M, ycTaHOBMEHHbIN Ha MNAACTUHY
3a3emreHus.

Ha ctone pomkHa ObiTb pasmMelleHa ropusoHTanbHasi MracTuHa CBA3U
pasmepamu (1,6£0,02)-(0,8+0,02) m. Ucnbityemoe TC n kabermm OormkHbl ObITh
N30MMpOBaHbl OT MNSIOCKOCTU CBA3WM U30NALMOHHOM onopon TonuwmHon (0,5+0,05)
MM.

MpumeyaHne - PekomenayeTca obecneymBaTb MNOCTOSHCTBO M3ONUPYHOLLMX
CBOWCTB U30MSLNOHHOM OMNopbl.

Ecrm ucnbityemoe TC crnvwwkom Benuko, 4Tobbl ero MoXxHO 6b1o pacnonaraTb
Ha paccTosiHUn He MeHee 0,1 M OT BCeX CTOPOH rOpU30OHTaNbHOM MacTUHbI CBA3N,
AOoSpkHa ObiTb  MCMOMb30OBaHa [OOMNOSMHUTENbHAA MOEHTUYHAs ropu3oHTanbHas
nnactvHa cBA3W, pasMelleHHas Ha pacctosHum (0,3+0,02) m oT  nepsow
rOPM30OHTarbHON NNAacTuHbI CBA3W. B aTOM cnyvae [OrmKeH MCNomb30BaTbCsA CTON
GonbLuero pasmepa unum gOnNyckaeTcs UCNosfb3oBaTh ABa cTona. [opu3oHTanbHbIe
NNacTUHbl CBA3W HE OOSPKHbI KacaTbCsa ApYr Apyra v OOSKHbI ObiTb COegUHEHbI C
NNacTUHOW 3a3emsieHns Nposodamun ¢ pesnctopamn. CbeMHbIE MOHTaXHbIE HOXKU
ncnbITyemMoro obopyaoBaHus crieqyeT OCTaBnATb HA MecTax.

Mpumep paboyero mecTa AN UCMbITAHUWA HacTomnbHbix TC B yCroBusX
ucnblTaTensHoOn nabopatopum NpUBELAEH Ha PUCYHKe 4.

7.2.3 HanonbHble TC

Ucnbityemoe TC pomkHO ObiTb M30MPOBaHO OT MNSIACTUHBI  3a3eMIIEHUs
nsonupytowen nnactuHon TtonwmHon 0,05-0,15 m. Kabernm wucnbityemoro TC
AODKHbI ObITb N30IMPOBaHbI OT MAACTMHBI 3a3€MITIEHNS U3O0SSILMOHHON NOL4CTaBKOM
TonumHon (0,5+0,05) mm. Usonauua kabenenm porkHa BbICTynaTb 3a Kpaw
nsonaumm ucneityemoro TC.

Mpumep paboyero MecTa Ans MCNbITaHUM HanonbHbix TC B yCcroBusiX
ncnblTatensHom nabopaTopumn NpuBELEH Ha PUCYHKE 5.

CbeMHble MOHTaXHble HOXKM ucnbliTyemoro TC crieayet oCcTaBnaTb Ha MeCcTax.

7.2.4 He3a3zemneHHble TC



7.2.4.1 O0Lwpe cBegeHus

Paboyee MecTO AOns WCMbITAHWA, OMWCAHHOE B HACTOSALEM MOAMNYHKTE,
npuMeHsIT npu ucnoiTaHuax TC (obopyaoBaHus mnn vacten obopynoBaHus),
KOTOpble MO CBOMM TEXHWYECKUM XapaKTepuCTUKaM WM KOHCTPYKUWW HEe MOryT
OblTb NOAKMOYEHbI K cucteme 3asemneHuns. K takum TC OTHOCAT nopTaTuBHblE
YCTPOMCTBA C MUTaHMEM OT Gartapent (BHYTPEHHUX WM BHELUHWUX), C 3apsgHbiM
YCTPONCTBOM U 6e3 Hero (HesaseMsieHHbIN Kabernb 3MeKTPOonUTaHus), a Takxke
obopyaoBaHue ¢ aBonHon nsonsaumen (obopynosaHue knacca li).

O6ocHoBaHue

OnekTpocTaTU4eCcKUn 3apsg, nepefaBaeMblt  HedasemsnieHHomy TC  unm
He3a3eMIeHHOM ero 4acTu, He MOXeT UCYE3HYTb caM No cebe, kak y 0bopyaoBaHuS
Kracca | ¢ anekTponutaHuemM OT 3rieKTpudyeckon ceTu. Ecnm 3apag He cHAT go
MPUMNOXEHUS  Creaylowero  3feKTpoCTaTUYecKoro  MMMNynbCa,  CyllecTByeT
BEPOATHOCTb TOrO, YTO HanpsbkeHue obopyaoBaHMs BO3pacTeT B ABa pasa Mo
CpaBHeHMIO C 3agdaHHbIM. CriegoBaTenbHO, TakoW Tun ODOpYAOBaHUA WM €ro
YyacTU  MOryT  MNOMy4YUTb  CBEPXBLICOKUMA  3apsg  MyTeM  HaKonseHus
3MEeKTPOCTaTU4ECKMX pa3psiaoB.

O6blyHOE paboyvee MecTo ANA UcnbiTaHU He3aszemreHHblX TC OormkHO ObITb
NMOEHTMYHO yKa3aHHbIM B 7.2.2 n 7.2.3.

[Ons MmuTaumMm eguHUYHOrO 3MEKTPOCTaTUYECKOro paspsga (BO34YyLHOMo mmim
KOHTaKTHOro) 3apsig Ha wucnbityeMoM TC pgormkeH ObiTb CHAT OO  Kadoro
NPUNOXEHNS ANIEKTPOCTAaTUYECKOro paspsaa.

Mpy aTOM 3apsa HEOOXOAMMO CHATb C METaNNIMYECKON TOYKM UMM TOW YacTu
ucnoityemoro TC, Ha KoTopyto OyaeT nogaH WMMMYNbC 3NEKTPOCTaTUYECKOro
paspsga, Hanpumep, pasbema, LWTblpbka 3apsgHoro yctpouctBa 6aTapewn,
MeTarmIM4eCcKUX aHTeHH, [0 MoJayn  Kaxdoro  O4YepefsHoro  umnyrnbca
3rieKTpocTaTUYeCcKoro paspsaa.

Ecnm Bo3gencTBuMi0 3neKTpOCTaTMYECKOro paspsga nogBeprarnTca ogHa wmm
HECKOIMbKO AOCTYMHbIX METaNIMYEeCKNX Yyacten, HeobxoamMMO CHATb 3apsag C TOW
TOYKW, Ha KoTopyt OyaeT nogaBaTbCs AMeKTpocTaTMYECKUM paspsg, Tak Kak
HMYEro He W3BECTHO O COMPOTUBMEHUN MeEXOy 93TOM YacTbio W ApYrMMuK
AOCTYMHLIMW YacTsiM1 060pyL0BaHUS.

Onsa cHATua paspsga pekoMeHOyeTCcs UCnonb3oBaTb Kabernb ¢ pe3nctopamu
conpotmenieHnem 470 kOM, aHanormMyHbIM TOMY, KOTOPbIM WUCMONb3yeTcs C
BEPTUKANbHOWN U rOPU3OHTarbHOM NnacTUHaMu CBA3u (CM. 7.2).

MockombKy eMKoCTb Mexay ucnbiTyembiM TC 1 ropusoHTanbHOW MacTUHON
cBA3n (ana HacTonbHbIX TC) 1 mexay ucnbityembiM TC 1 NNacTMHOW 3a3eMreHns
(ans HanombHbix TC) 3aBucutT oOT pasmepa wucnbiTyemoro TC, kabenb ¢
pe3ncTopaMmm MOXET OCTaBaTbCs YCTAHOBSIEHHbIM BO BPEMS UCMbITAHUA, €CIN 3TO
BO3MOXHO. B kaberne c pesanctopamu oguH pes3vcTop OOSKeH OblTb NogcoeauHeH
Kak MOXHO Orwpke K TO4Yke nofdayun anekTpocTaTtudeckoro paspsiga. Btopown
pe3ncTop AOorkeH ObITb noacoeanHeH Grvke K KOHUY kabens, coeguHEHHOro C
rOpU3OoHTarnbLHON NMacTUHOW CBA3WM ANns HacTonbHoro TC (CM. pUCyHOK 6) unn c
nracTuHOM 3asemrieHnss ans HanomnbHoro TC (cMm. pucyHok 7). Hannumne kabens ¢
pesucTopamMm MOXET MNOBMMATb Ha pe3ynbTaTbl UCMbITAHUA HEKOTOPbIX BWAOOB
ucnoityemblx TC. [MpegnovtutenbHer nNPOBOAUTL WUCMbITAHUS BO3OENCTBMEM
3MEeKTPOCTaTUYECKOro paspsiaa npu oTCoeaAnHEHHOM Kabene, ecrnnm B 4OCTaTO4HON
CTeneHn yMeHbLIaeTca 3apag Mexay nogaden nocnenoBaTesibHbIX pa3psiaoB.

B kauecTBe BapnaHTOB 4ONYyCKaeTCsA UCMOMb30BaTh Crieayoume npoLeaypbl:

- YBENMYEeHME BPEMEHHbIX WHTEpBasrioB Mexay nogaden nocrnegoBaTesibHbIX
paspsgoB  Onsg  obecnevyeHns  eCTEeCTBEHHOrO  UCYEe3HOBEHMS 3apsda Ha
ncnoityemom TC;

- NPUHYAUTENbHOE CHATWE 3apsiga C ucnbityemoro TC C NpuMMEHeHneM



NPOBOASALLEN LLETKN C AONOSMHUTENbHLIMW HAarpy304HbIMU pe3ncTopammn (Hanpumep,
2470 kOm) B 3a3eMrieHHOM kaberie.

MpumeyaHne - [lpy COMHEHMM B WCYE3HOBEHWM 3apsga, MoslyYeHHOro
ucnoityembiM  TC, uenecoobpa3HO nNPUMEHATb AN  MOHUTOPWHra 3apsiga
HEKOHTAKTHbIN Mn3MepuTenb anekTpudyeckoro rnons. [loBTopHOe BoO3gencTeue
3MEeKTpPOCTaTU4ECKMM  pa3psgoM  CyYMTaloT  OOMYyCTUMbIM,  €Cnin 3apsig Ha
ncnoityemom TC ymeHbmncs o 10% nepBoHavanbHOro 3HaYeHus.

7.2.4.2 HactonbHble TC

HactonbHoe TC 6e3 meTannMyecknx COeauMHEHU C MIacTUHOM 3a3eMIieHus
AOIMKHO BbITb YCTAHOBMNEHO, KaK yKa3aHo B 7.2.2 U Ha PUCYHKe 4.

Ecrm B ucnbityemom TC ummeeTca meTannmMyeckass AOCTYNMHas 4acTb, Ha
KOTOPYKO MNOOAETCs 3NEeKTpoCTaTUYECKUA paspsid, 9Ta 4vacTb JorvkHa ObiTb
COeANHeHa C ropu3OoHTanNbHOM NMAacTUHOM CBA3M Kabenem c peauctopamu (CM.
PUCYHOK 6).

7.2.4.3 HanonbHble TC

HanonbHoe TC 6e3 mMeTannMyecknx COEAWHEHUM C MMNacTUHOW 3a3eMIieHUus
AOIMKHO BbITb YCTAHOBMNEHO, KaK yka3aHo B 7.2.3 1 Ha pUCYHKe 5.

Ecrm B ucnbityemom TC uvmeeTca meTannuMyeckas AOCTYMHas 4acTb, Ha
KOTOpYlD MOJAeTCs 3MEeKTpocTaTMYeCKU paspsg, dTa 4acTb fomkHa ObiTh
COeuHeHa C ropu3OHTaNbHON MMACTUHOM CBA3M Kabernem cC pesuctopamu (CM.
PUCYHOK 7).



7.3 Pabo4yee mecTo AN UCNbITaHUN, NPOBOAMMbIX Ha MeCTe 3KCrnyataumm

Mcnbitanna TC Ha mecTe akcnnyaTauun NpPoOBOAAT TOSMIbKO MO COrfacoBaHUIO
Mexay usrotoButenem u notpedbutenem. Npu 3ToM HEOOXOOMMO Yy4YUTbIBATb TOT
daKT, YTO pacnosioXXeHHoe psaoM obopyooBaHME MOXET ObiTb HENpeaHaMePEHHO
nogBeprHyTo BO34ENCTBUIO.

MpumevaHune - lNpu UCNbITAHUAX Ha YCTOMMMBOCTb K 9JIEKTPOCTaTUYECKUM
paspsgam Ha MecTe akcnnyataumm ucnbityemoe TC  MOXeET MNOABEPrHYTHCS
cTapeHuto. CpegHee BpeMsi paboTbl HA OTKa3 MHOMX COBPEMEHHbLIX 3NIEKTPOHHbIX
CXEM 3HA4YMUTENbHO COKpallaeTCs, €eCfiiM OHW MOBEpPralTCcs BO3LENCTBUIO
anekTpocTaTudeckmx paspsgos. COom MoryT He BO3HMKATb Ccpady mnocne
BO34ENCTBUSA 3feKTpocTaTtnyeckmx paspsgoB. OOHAKO TakMe 3NEeKTPOHHbIE
yCTponCcTBa MOryT ObITb Yalle noaBepeHbl c6osiM, YEM YCTPOMCTBA, HA KOTOpble
He oKasblBanocb Bo3gencTBue. [oaTomMy MoxeT ObiTb NPUHATO pelleHne He
npoBOAUTb Ha MecTe aKkcnnyaTauum NCNbITaHNS BO3eNCTBMEM
3MeKTpoCcTaTUYECKUX pas3psaos.

Mpn npoBegeHnn AaHHbIX UCNbITaHU criegyeT ucnblTeiBatb TC Ha nocnegHem
aTane ux yCTaHOBKW MOCIe MOHTaXa M OKOHYaTeNbHOW HanagKu.

Onsa Toro, 4tobbl ynpocTUTb MNOACOeAWHEHUE 3ademndwowero nposoga UM,
NNacTuUHy 3a3eMneHnst yKnagbiBawT Ha non BO6mM3M wucnbityemoro TC  Ha
pacctossHum okono 0,1 m. lnactvHa 3a3emneHust OorkHa ObiTb MeaHoOW unm
anmoMnHUEBOW, TONWKMHOM He meHee 0,25 mm. [lonyckaeTcs ncnons3oBaHne apyrux
METanmnoB, Npy 3TOM TOSILLMHA NUCTa AorkHa ObiTb He MeHee 0,65 mMm. nacTuHa
3a3emMnenHnss gorrkHa ObiTb wmpuHor 0,3 M 1M ONMHOM 2 M, ecnv ee NMpUMeHeHne
BO3MOXHO C Y4ETOM XapakTEPUCTMK MecTa pas3meLleHns ncnoityemoro TC.

[MnacTuHy 3a3emMrneHns CoeauHSAOT C 3alWMTHbLIM 3a3eMneHveM. Tam, rge 3To
HEBO3MOXHO, MMACTUHY 3a3eMIieHNs crieqyeT COeAuHATb C KNEMMOW 3a3eMSIEHMS
NCnbITyeMoro obopyaoBaHns (Mpu Hanuuum).

3aszemMnaoLWwmMn NPOBOA UCNbITaTENbHOIO reHepaTopa A0IMKEH ObITb COEANHEH C
nnacTvHOM 3asemMrneHus B Toyke, Onmxanwen k wucnoityemomy TC. Ecrm
ucnoityemoe TC ycTaHOBNEHO Ha MeTanIM4EeCKOM CTofie, CTON AOimkeH ObiTb
COEOWHEH C MNMacTMHOM 3a3eMieHnss MPOBOAOM, UMEKLWMM Ha KaxOgoM KOHLUe
pesncTopbl 470 KOM ona NpefoTBpaLLEHMS HAKONSEHWS 3apsiaa.

Hes3aszemneHHble meTannuyeckume 4Yactn TC mcnbiTbiBalOT B COOTBETCTBUM C
7.2.4. Kabenb ¢ pe3uctopamu 4OSKeH ObiTb COeQMHEH C NNAacTUHOM 3a3eMreHNs B
TO4YKe, BrivKkanLien K ucnbityemomy o6opyaoBaHuio.

Mpumep paboyero mecta Ana  uchbiTaHW HanonbHelx TC Ha MecTe
aKcnnyaTauum npueBegeH Ha pucyHke 8.

8 MeToAab! ncnbITaHUN

8.1 YcnoBusa ncnbitaHun B naboparopuu

8.1.1 YcnoBus okpyxarolieun cpeabl

[ns ymeHbLIEeHNs BRINSIHUA MapamMeTpoB OKPYXalLen cpefbl Ha pesyrnbTaThbl
UCNbITAHUA WX CrieayeT NpOBOAUTb B KIMMATMYECKUX YCIIOBUSIX WU YCIIOBUSIX
3neKTpoMarHuTHonm obcTaHoBKM B cooTBeTcTBMM C 8.1.2 1 8.1.3.



8.1.2 Knumamm4eckue ycnoBus

WcnbiTaHus npu BO3OENCTBUM BO3OYLLUHbIX 3SIEKTPOCTATUYECKUX pa3psaoB
crieayet NpoBOAUTbL NPU CNEAYIOWMX KIMMaTUYECKUX YCITOBUAX:

- TemnepaTtype okpyxatowlen cpegbl 15 °C - 35 °C;

- oTHocuTenbHom BriaxHocTn 30%-60%;

- atmocdepHom aasneHnn 86,0-106 klMa (860-1060 m6ap).

Mpumeyvanue - UcnbitTanusa TC, akcnnyaTtupyeMblx B OCODbIX KNMMaTUYECKUX
YCIoBUSX, [ONYCKaeTCs NPOBOAUTL NPY APYrMX KITMMATUYECKUX YCIIOBUSIX.

8.1.3 dnekTtpomarHuTHaa o6¢cTaHOBKA
OnekTpomarHuTHas obcTtaHoBka B rnabopartopuv He [OrkHa BIMATb Ha
dyHKUMOHMpOBaHWe ucnbiTyemoro TC 1 pesynbTaTtbl UCNbITAHWNA.

8.2 Pexxnmbl paboTbl MCNbITYeMbIX TeXHU4Y e CKUX CpeacTB

lMporpamma M nporpaMMHble CpPeAcTBa MCMbITaHUMA OOSMkHbI obecnevnBaTtb
dyHKUMOHNpOBaHMe ncnbiTyemoro TC B OCHOBHbIX pexmmMax paboTbl. [lonyckaeTca
NCMoNb30BaHWe Npu UCMbITaHUSX CrneLmnanbHOro nporpammMmHoro obecnedenus. MNpu
3TOM [0SMkHa BbITb YCTaHOBMEHA NPaBUSIbHOCTb (PYHKLMOHMPOBAHUS UCMbITYEMOro
TC.

Mpn npoBedeHMM WUCMbITAHUA Ha COOTBETCTBME uchnbiTyemoe TC [OMmKHO
PYHKLMOHNPOBAaTb HEMPEepPbIBHO B pexmume (Npy NporpaMMHOM LMKIie) HanbonbLuen
BOCMPUUMYMBOCTN K 3MEKTPOCTATUYECKUM paspsgaM, KOTopbl AoimkeH ObiTb
onpeaeneH BO BpeMSA npeaBapuUTenbHbIX UCMNbITaHWNA.

Ecrm HeobxoguMMoO npuMeEHeHWe CpeacTB KOHTPOSA, OHW  AOSMKHbl ObiTb
oTcoeaunHeHbl OT ucnbiTyemoro TC Cc TeM, 4TOBbl CHU3UTbL BEPOATHOCTb
HEKOPPEKTHBIX MOKa3aHWN.

8.3 MpoBeaeHne ncnbiTaHUA

8.3.1 Bo3genctsme aneKkTpoctatmye CKMMU paspsagamm

McnbiTannsa gormkHbl 6bITb NpoBeAeHbl Npy NPSIMOM M HEMPSIMOM BO34eNCTBUAX
aNeKTpocTaTu4yeckMumm paspsigamm Ha wucnbityemoe TC B COOTBETCTBUM C
NPOrpaMmmon UCMNbITaHWUKW, KOTopasa A0SPKHA BKIOYaTh B cebs:

- ycnosus paboTbl ucneityemoro TC;

- ycrnoBuss ucnbltaHun MTC B KadecTBe HACTOMBLHOMO WM HamnosilbHOro
obopyaoBaHus;

- TOYKW, K KOTOPbIM OOSMKHbI ObITb NPUNOXEHBLI paspsiabl;

- yKasaHue 0 TOM, Kakon pasps (KOHTaKTHbIA U BO3AYLUHbIA) OOIMKEH ObITb
MPUNOXEH K KaXKaon TOYKE;

- CTEMneHb XXeCTKOCTU UCMbITaHUIA;

- YNCNO paspsaoB, NPUIOXKEHHBIX K KaOoW TOYKe ANs MOSIHOMO BbINOSTHEHMS
NCNbITAHWUS;

- HEOBXOANMOCTb NPOBEAEHMS UCTbITAHUIA HA MECTE 3KCnyaTauuu.

[onyckaeTca npoBeAeHne UccneaoBaTenbCKMX UCMNbITaHWA ANS onpeaeneHns
OTAENbHbIX NONIOXEHWUI NPOrpaMMbl UCMNbITAHUA.

MpumeyaHua

1 lMpn HeobXoAUMOCTWN NPEeAOCTaBUTb 3HAYEHUA HeonpeaesieHHOCTU U3MepeHUn
CM. npurnoxeHue E.

2 Cnocob onpegeneHnss MUCTOYHMKA PacXOXOEeHWs ANS CrydaeB pacxXoXaeHwun
pe3ynbTaToB UCMbITaHWIA NPUBEAEH B NpuroxeHum F.



8.3.2 pamoe Bo3gencTBME ANeKTPOCTaTMHe CKUMU paspsapamMm

OrnekTpocTaTnyeckue paspsiabl 4OMKHbI ObiTb NOAAHbI TONMBKO K TEM TOYKaM U
NoBEPXHOCTAM  ucnbiTyemoro TC, KOTOpble AOCTYMHbl  obcnyxuBaroemy
nepcoHany npu akcnnyatauum wucnbityemoro TC. YcTaHOBMEHbl cregyowme
NCKIMIOYEHNSI, COMMAacHO KOTOPbIM 3MeKTpocTaTU4ecKne paspsabl He nogarT Ha
TOYKW, YKa3aHHbIE HIKE:

a) TOYKN U NMOBEPXHOCTU, OOCTYMNHbIE TOJIbKO MPU TEXHNYECKOM O6CJ'IY)KI/IBaHVIVI. B
9TOM CJiyqae B TEXHUYECKOMN OOKYyMEHTaUunn OOJDKHbI ObITb yKa3aHbl npoueanypbl
UCKJTIO4EHNA BJITMAHNA SJNIEKTPOCTATUYECKUNX Pa3pAaoB,

b) TOYKM M NOBEPXHOCTW, OOCTYMHbIE TONMbKO MPU MPOBEAEHMN OBCIYyKMBaHUS
ncnbityemoro TC KOHeYHbIM Monb3oBaTeneM. [pumepom Takux Touyek (Todek
peakoro [ocTyrna) MOryT ChnyxWTb KOHTakTbl GaTapeit npu 3apsigke Gartapei,
kacceTa B TeriepoHHOM annapaTe ¢ aBTOOTBETYMKOM U T.4.;

C) TOYKM M MNOBEpPXHOCTU ucnbiTyemoro TC, He AOCTYMHble MOCne OKOHYaHWs
MOHTaxa oO0opydoBaHMA W YyKasaHHble B 3KCMJlyaTauMOHHbIX [JOKYMEHTaXx,
Hanpumep, HWxHAS YacTb TC M YacTb, npunerawlas K CTeHe, UMM 30Hbl 3a
YCTaHOBIIEHHLIMN COEAVHUTENAMY;

d) KOHTaKTbl KOaKcHarbHbIX 1 MHOTOLUTbIPbKOBbLIX COeAMHUTENEN C METaNMMYeCcKum
naTpoHoM coeguHuTens. pu 3TOM [OOCTYMHblIE KOHTakTbl B HEMPOBOASLLEM
coequHutene (Hanpumep, B MNIACTUKOBOM) [OOSDKHbI UCMbITbIBATLCS  TOMBKO
BO34YLUHbIM 371IEKTPOCTATUYECKUM Pa3psaoM.

Mp nogade SnNEKTPOCTATUMECKUMX PaspsiaoB Ha COEAVHUTENW  OOSDKHbI
paccMaTpuBaTbCS LWECTb CIly4aeB MX Nogayvu, ykasaHHble B Tabnmue 4.
Tabnuua 4 - Cnyyan nogaym anekTpocTaTUYECKMX paspsaoB Ha COEANHUTENN



MaTpoH MaTtepwnan BoaaywHbin KOHTaKTHbIN

coeanHuTens NOKPbITUA paspsg Ha pa3psag Ha

1 MeTannuyeckui HeTt He npumensatoT MaTpoH

2 MeTannuyeckui N3onnpoBaHHbIN MokpbITHEe MaTpoH

3 MeTtannuyeckui MeTtannuyeckumn He npumensatoT MaTpoH n
NoKpbITHE

4 N3onmpoBaHHbIn || HeT He npumensioT

5 UNsonupoBaHHbIn

MN3onmpoBaHHbIN

MokpbiTHEe

He npumensioTt

6 sonupoBaHHbI

MeTtannnueckun

He npumenstoT

MokpbiTHE

a) ECnM B CTaHOapTe Ha KOHKPETHYH MNPOAYKLMIO YCTaHOBNEHO TpeboBaHue
UCMbITAHUSA OTAENbHbIX LUTbIPbKOB M30MPOBAHHOIO COEAUHEHUS, MPUMEHSIOT
MeTO/, BO34YLLHOMo pa3psaaa.

MpumeyaHue - Ecnm ucnonb3yeTcs NOKpbITME A1 9KPaHUPOBaHWA LUTbIPbKOB

coeauHUTENENn OT JMEKTPOCTaTUYECKUX pa3psiaoB,
KOTOpOe HaxogouTcsl psigoM C  CoeauHUTENEM,

NOKpbITUE,
MHApOpMaLMA OTHOCUTESNBHO 3NEKTPOCTATUYECKUX Pa3psaoB.

YCTPOUCTBE,
ncnonb3yeTcs

[0MKHa

ObITb

HaHeCeHa

Ha nNOKpbITUA WUIN Ha

Ha KOTOPOM

npeaynpexaatoLLas




€) KOHTaKTbl coefuHUTENen unu gpyrme AOCTYMNHble 4acTu, BOCMPUMMYMBLIE MO
CBOMM (DYHKLIMOHANBbHBLIM XapakTepUCTUKaM K 3NeKTpoCTaTUYEeCKUM paspsgam,
KOTOopble MMEKT npegynpexaarowpe Hagnucu, Hanpumep, pagmodacToTHbIE BXOAbI
Ans NpoBefEHUSI N3MEPEHUIA, BbINOMHEHUS (DyHKUMM NpyeMa u apyrnx 4yHKLUN
CBSI3W.

O6ocHOBaHMe - MHOIME MOPTbl COEAVHUTENEW, NpeaHasHa4vyeHHble Ans
06paboTKM BbICOKOYACTOTHBLIX LIMGPOBLIX MMM aHAroroBblX CUrHasoB, HE MOryT
UMETb YCTPOMCTBA, 9MdEKTMBHO 3awmiaolme OT MNepeHanpskeHus npu
aneKkTpocTaTuveckmx paspsgax. B psge cnyyaeB Ans 3awmtbl  aHanoroBbIX
CUrHasnoB MOIyT MPUMEHATBLCS MONoCcoBble uNbTpbl. OQHAKO BO MHOMMX Crydasax
avoabl, 3awmuialoume OT  NepeHanpsikeHun, UMeoT  6ornbluylo  NapasuTHYH
€MKOCTb, MPEnATCTBYIOLLYD UX MPUMEHEHMIO Ha YacToTax paboTbl UCMbITYEMOro
o6opynoBaHus.

Ecrm TC cooepxuT TOYKM M NOBEPXHOCTU, HA KOTOPbIE 3MEKTPOCTaTUYECKNe
paspsgbl He nogatT, TO B COMNPOBOAMTENbHOW OOKYMEHTauuM AOOSPKHbI ObiTb
npeaycMOTpPEHbI cneuwnanbHble npouenypbl YMEHbLLIEHWS BITUAHUSA
3aneKTpocTaTudecknx paspsaoB. CTeneHb XEeCTKOCTU WUCMbITaHUW He [OShkHa
npeBbllWaTh 3HAaYEHUs, YKa3aHHOr0 B TEXHUYECKOW OKYMEHTauuuM ¢ TeMm, YTobbI
n3bexarb nospexaeHus TC.

McnblTaHne OOmKHO NPOBOAUTLCA Nogadven OQMHOYHbBIX pa3psaoB. Ha kaxayro
BbIOpaHHY0 TOYKY OOIPKHO ObiTb nogaHo He meHee 10 O4MHOYHBIX PaspsnoB C
NONSIPHOCTbLIO, COOTBETCTBYIOLLEN HaMbOMbLLUEN BOCHPUMMYMBOCTU UCMLITYEMOrO
TC.

Mpumeyanune - MMHMManbHOe YMCno NogaBaeMbiX pas3psaoB 3aBUCUT OT BMaa
ucnoityemoro TC. [na TC ¢ CUHXPOHU3NPOBAHHLIMU CXEMaMu YUCIIO paspsifoB
JOIDKHO ObITh DonbLLUe.

PekomeHnayeTca ycTaHaBnmMBaTb BPEMEHHOW MHTEpBan ONMTENbHOCTbIO 1 C
Mexay nocnegoBaTeflbHbIMM  OAMHOYHBbIMKW - paspsagamn. bonee pgnurenbHble
WHTEepBarnbl WUCMOMb3YT MpPU  ONpedeneHnun HapyLleHUn  gYHKLMOHUPOBaHWS
ncnboityemoro TC.

Mpumeyanune - Toukn, Ha KOTOpble 4OMMKHbI NoAAaBaTbLCA pa3psaabl, MOryT ObiTb
YCTaHOBJIEHbI C MOMOLLBIO UCCeAO0BaHNs, MPOBEAEHHOMO NPU YacToTe NOBTOPEHUS
20 pa3psigoB B CeKyHOy mnm bornee.

McnblTaTenbHbI reHepaTop pacnosiaraloT neprneHanKYnapHO K MOBEPXHOCTH,
Ha KOTOpPYyl MoJalT paspsd, YTO ynydwaeT MNOBTOPSIEMOCTb pPe3ynbTaToB
ucnbiTaHMn. ECnM  HEBO3MOXHO  pacnosfioXUTb  UCMbITATENbHbIM - FEHepaTop
nepneHanKynapHO K MOBEPXHOCTU MNpW nogade paspsga, YCroBUs UCMbITaHUS
3MEeKTPOCTATUYECKUM  pas3psaoM  AOMMKHbI  ObiTb  OTpaXkeHbl B MPOTOKOe
UCMbITaHUMN.

MpoBog 3a3eMneHnsa ucnblTaTeNbHOro reHepaTopa OOSMKEH pacnonaratbCAa Ha
paccTtosiHum He MeHee 0,2 M oT ucnbltyemoro TC BO Bpemsi nogayv paspsga,
npyvyem onepaTop He OOIPKEH AepXKaTb NPOBOJ, 3a3EeMIIEHMS B pyKax.

Mpn KOHTaKTHbIX pa3psgax criegyeT cHadana NPUKOCHYTbCS HaKOHEYHUKOM
paspsagHoro anekTpoga K ucnbiTyeMoMmy o0060pyooBaHMIO, a 3aTeM  3aMKHYTb
pa3psaaHbIv K.

B cnyyae, ecnm npoBogsiume MNOBEPXHOCTM UCMNbITyeMoro obopyaoBaHus
OKpaLLeHbl, HeOOXOANUMO BbIMOSHATL Crieayrolme TpeboBaHus.

Ecrm  wmsrotoButenb obGoOpyooBaHWst He  yKkasbiBaeT, 4TO  MOKpbITUE
npegHa3HavYeHo Ans u3onduuu, HeobxXxoanMMO NMPOKOSOTb MOKPbITUE HAKOHEYHUKOM
UCMbITaTeNbHOrO reHepaTopa [Ans OCYLECTBIIEHUS KOHTaKTa C MPOBOASLLEN
NOBEPXHOCTLIO. [MOKpbITUE, YKazaHHOE MU3rOTOBUTENEM KaK U30NMpYytoLLee, OOIMKHO
noaBepratbCsl  UCMbITAHUKO  TOMbKO  BO3QYLWHbIMW  paspsgamu.  McnbiTaHus
KOHTaKTHbIMU pa3psidiamMun Ha Taknx NOBEPXHOCTAX HE NPOBOASAT.



Mpn BO3AYWHbIX paspsgax McnbiTaTenbHbIA  reHepaTtop  cnegyet, Mo
BO3MOXHOCTW, ObICTpbIM  OBWKEHMEM MpubnM3anTb A0 MPUKOCHOBEHMS K
ncnoityemomy TC (He Bbi3blBag MEXaHNYECKMX MOBPEXOEHU NoBEPXHOCTN). [Nocne
Kagoro  BO3AENCTBMSA  paspsaoM  HaKOHEYHMK  paspsigHOro  anekTpoga
ncnblTaTeNbHOrO reHepatopa HeobxoaumMo yaansaTb OT ucnbiTyemoro TC. 3atem
ucnblTaTeNbHbIM reHepaTop HacTpavBalT [AfS NOAMOTOBKM K criegylowemy
eQVHUYHOMY paspsay. OTy npoueaypy NOBTOPSOT A0 3aBepLueHus Nnofayun BCex
pa3pagoB. [pn ncnbiTaHUAX BO3QYLUHBIM Pa3psaoM paspsaHbIv KIHoY, KOTOPbIN
NCnonb3yeTcs A5 KOHTaKTHOro pa3psaaa, A0SPKeH ObiTb 3aMKHYT.

8.3.3 Henpsimoe Bo3aencTBME 3neKTpoCTaTM4E CKUMU pa3psgammn

8.3.3.1 OnekTpocTaTudeckne paspagbl Ha TC, pacnosioXeHHble psiaoM C
ncnoityembim TC

QrnekTpocTaTnyeckue paspsaabl Ha 06LeKTbl U 06opyaoBaHMEe, pacnosioXeHHbIE
OoKoro wucnbityemoro TC, MMUTUPYKOT nogaven paspsigoB  MCMbITATENbHOrO
reHepaTopa Ha NnacTyHbI CBA3M NO METOAY KOHTaKTHOro paspsaa.

B pononHeHue K ncnbiTaHuaM, onucaHHbiM B 8.3.2, OmMKHO ObITb YCTAHOBIIEHO
cooTBeTcTBUE TpeboBaHmnsam 8.3.3.2 n 8.3.3.3.

Ans umumauyuu HenpsiMo2o eo3delicmeusi 3JIeKMPOCMamu4YecKux
pa3psidoe Ha pacrosioxeHHble psidomMm TC OononHumesibHO MpPoeoosim
ucnbimaHusi npu MOOK/TIOYeHUU 8epMmuKaJlbHOU [/1aCmuHbl C8513U K
nyacmuHe 3a3eMJIeHUsI MPO80OOM 3a3eMJieHUs1 6e3 pe3ucmopos.

8.3.3.2 opu3soHTanbHas nnacTuHa CBA3N

Pa3psiabl Ha ropu3oHTarbHy0 NMAaCTUHY CBA3WM MO4alT Ha pebpo nnacTuHbI
CBSA3N MpU TOPU3OHTANbHOM PacrosfioKeHUM OCKM  paspsgHOro  arnekTpoga
ncnbITaTenbHOro reHepaTopa.

Ha nepegHee pebpo ropM3oHTanbHOM NacTyHbI CBS3M, HAMPOTUB LIEHTParibHON
TOYKM Kaxkgoro 6roka ncnolTyemoro TC (ecnm BO3MOXHO) M Ha paccTtosiHum 0,1 M oT
MUEBON CTOPOHbI ucnbiTyemoro TC gomkHbl ObiTb NogaHbl He MeHee 10
OOMHOYHbLIX pa3psgoB  (C MOMAPHOCTbIO, COOTBETCTBYHOLIEW HambonbLuen
BocnpummymsocTh ucneityemoro TC). Bo Bpemsa nogauun paspsga ocb paspsgHoro
aneKkTpoda AospkHa ObiTb NEepneHauKynsipHoM K nepegHemy pebpy nnacTuHbI
cBaA3n. PaspsagHbin anekTpon AOSMKEH KOHTaKTUpOBaTh C pebpoM ropu3oHTarbHOM
NNacTUHbI CBA3WU NPU BKIKOYEHUN Pa3psiAHOro Kroya (CM. PUCYHOK 4).

B craHgaptax Ha TC KOHKpeTHOro Buaa MOXeT ObiTb YCTaHOBIIEHO
TpeboBaHme, YTobObl Npy nogade pas3psgoB Ha rOPU3OHTarbHYH MNACTUHY CBSA3N
OblnM NoABEPrHyTbl BO3AENCTBUIO BCE CTOPOHbI ncnbiTyemoro TC.

8.3.3.3 BepTukanbHas nrnacTuHa cBs3un

Ha ueHTp BepTukansHoro pebpa nnacTuHbl CBSA3M (CM. PUCYHKN 4 1 5) OOMKHbI
OblTb nogaHbl He MeHee 10 OOMHOYHBIX pa3psgoB  (C - MOMSPHOCTLIO,
COOTBETCTBYHOLLEN HanborbLuern BOoCApMUMYMBOCTU uchbiTyemoro TC). MNnactuHy
cBA3n pasmepamm (0,5:<0,5) M ycTaHaBnMBaloT napannenbHo ucnoityemomy TC Ha
paccTtosiHum 0,1 M OT Hero.

AnekTpocTaTnyeckme paspsgbl AOMkHbI NO4aBaTbCA Ha NMacTUHY CBA3W Mpu
€e pa3MeLLEHUN NMPOTMB KaXaon U3 YeTbIpex CTOPOH ucnbityemoro TC. CuuTator,
YTO BepTMKanbHasi NIaCTUHbI CBSI3M B OAHOM MOSIOKEHUM MOXET BO3AENCTBOBATb
Ha noBepxHocTb mucnbiTyemoro TC pasmepamu (0,53 0,5) m.

9 OueHKa pe3ynbTaToOB UCMbITAHUN



Pesynbtatbl uCNbITaHWA  OOMKHbI  ObITb  KrMaccuduMUMpoBaHbl, UCXO4s U3
npeKkpaLLeHns BbINOSTHEHUS OYHKLIMI U yXy[LLeHus KadecTBa (PyHKLMOHMPOBaHWS
ucnoityemoro TC B cCpaBHEHUM C YCTaHOBIEHHbIM YPOBHEM (OYHKLMOHUPOBAHWS,
onpegeneHHolM  umsrotoButerieMm TC  wvnM  3aKasyukoM  UCMbITAHUA UK
corrnacoBaHHbIM MeXay n3rotosuTeriem u nosns3osatenem TC.

PekomeHayeTca  crnegywowasi  Krnaccudmkaumst  KpuTepueB  KadyecTBa
dyHKUMOHUpoBaHMs TC npu NCNbITaHUAX HA MOMEXOYCTONYMBOCTb:

A) HopmanbHoe pyHKUMOHMPOBAHME B COOTBETCTBMM C  TpeboBaHuaMMU,
YCTaHOBIIEHHbIMU U3roTOBUTENEM, 3aKa34yMKOM UCTbITaHWUIA UMK NOSb30BaTENEM.

B) BpemeHHOe npekpalieHne BbINOSHEHNS (PyHKUUW UNn yXyOlleHue KadecTBa
PYHKLMOHNPOBAHUA, KOTOpble WCYE3alT [Mocsie MpekpaweHus MnoMexu wn He
TpebyoT BMeLaTeNbCTBa oneparopa 415 BOCCTaHOBEHNS paboToCcnoCcoOHOCTW.

C) BpemeHHOe npekpalleHne BbIMOSIHEHNA (PYHKUMM WM yXyALIeHWEe KavecTBa
byHKLMOHMPOBaHNS, BOCCTaHOBMEHME  KOTOpbIX TpebyeT BMellaTenLcTBa
onepaTtopa.

D) [pekpaweHne  BbINOMHEHUA  OYHKUMM UMM yXYALWEHMe  KadecTBa
doyHKL MOHUPOBaHWS, KOTOPblEe HE MOTyT BbiTb BOCCTAHOBMEHbI U3-3a NOBPEXOEHNS
TC (KOMMOHEHTOB) MM NPOrPaMMHOro obecneveHns, UM NOTeEpPU AaHHbIX.

B  gokymeHTax wusrotoButenda  MoryT  ObiTb  yKasaHbl  HapyLlleHus
dyHKUMOHMpoBaHus TC npu BO3OeNCTBUM NOMEX, KOTOPble pacCcMaTpuBaloTCs Kak
He3Ha4yuTernbHbIe N A0MYyCTUMbBIE.

HacTtodwaa knaccudmkaumss MoxeT ObiTb WCNOMb30oBaHa B KavecTBe
PYKOBOACTBA NpW YCTaHOBEHUN KpUTEpUEB KavecTBa (pyHKLMOHNpoBaHus TC npu
MCNbITAHUSAX Ha YCTOMYMBOCTb K SNEKTPOCTaTUYECKUM paspsiiaM TEXHUYECKUMU
KoMuTeTamMm nNo CTaHdapTu3auun, OTBETCTBEHHbIMM 3a pa3paboTky obLmx
cTaHgapToB, cTaHgapToB Ha rpynnbl TC u TC KOHKpeTHOro BMAaa, a Takxke B
KayecTBe OCHOBbl ANsl COMMalleHn Mexay W3roToBUTENsMUM U Mnorb3oBaTensamu,
KacaloLmxcs KpuTepueB KayecTBa (yHKLUMOHMPOBAHUS (Hanpumep, B cryyasix
OTCYTCTBWS COOTBETCTBYHOLLMX OOLLUMX CTaH4apTOB, CTaH4apToB Ha rpynnel TC unu
TC KOHKpeTHOro Buaa).

10 MNMpoToKon ncnbiTaHUA



[MpoTOKON MCNbITaHWA OOSMKEH BKMOYaTb B cebs MHopmauuo, Heobxoammyro Ans
npoBeaeHns UcnbiTaHun. B npoTokose ykasbiBatoT:

- 3NIEMEHTbI, yKasaHHble B NporpamMmMe UCMbITaHUA, B COOTBETCTBUM C pa3aernioMm
8;

- unpeHTngmkaumo ucnoityemoro TC 1 mobOro CBA3AaHHOIO C  HUM
obopynoBaHus, Hanpumep, MapKy narotosutens, Tun TC, CEpUnHbIA HOMEP;

- naeHTMdmKaunio cpeacTB MUCNbITaHUA, Hanpumep, abpuyHoOe KrenmmMo, Tun
NPOAYKLUKN, CEPUMHBINA HOMEP;

- cneuunanbHble YCIOBMS OKPYXXaloLWEeWn cpedbl, B KOTOPbIX MNPOBOAMIUCH
ncnbiTaHWs, HanpUMep, cBeaeHnsa 06 SKpPaHNPOBaAHHOW KamMepe;

- nobble cneymarnbHble YCNoBus, HeobXxoaAnMble ANA NPOBEAEHUS UCTIbITAHWUIA;

- CTeneHb XeCTKOCTU UCTbITaHU, onpefeneHHy0 N3roToBuTeneM, 3aka3ymkKomM
UnM nokynartenew;

- KpuUTepum  KadecTBa  (PyHKLUMOHMPOBAHUA  MPU  UCMbITAHUAX  Ha
NMOMEXOYCTONYMBOCTb, YCTaHOBIEHHble B OOLWMX cTaHgapTax, cTanHgaptax Ha
rpynnel TC n TC KOHKpeTHOro Buaa;

- 9dhdeKTbl BO3OENCTBUS ANEKTPOCTATUYECKUX pa3psanoB Ha mucnbityemoe TC
BO BpeMS 1 Nnocre npekpaLleHns BO3AeNCTBUN, a TaKxe ASMTENbHOCTb COXPaHEHNS
3TUX 3EKTOB;

- 3aKnoyeHne O cooTBeTCTBUM WM HecooTBeTcTBUM UTC TpeboBaHuam
YCTOMYMBOCTU K 3JIEKTPOMArHUTHOM MomMexe (Ha OCHOBE KpuTepusi KadecTBa
PYHKLMOHNPOBaHWS, YCTAHOBIIEHHOTO B OBLLMX CTaHA4apTax, CTaHgapTax Ha rpynnbl
TC wn TC KOHKpeTHOro Buaa WM  COMMAacoBaHHOMO  U3roToBUTENEM W
nonb3oBarenem);

- nobble cneuwnarnbHble YCMOBUS 3JKCMyaTauun, Hanpumep, OTHOcAWmecH K
ANMMHaM UM TunaMm Kabenen, 3KPaHUPOBAHUIO UITM 3a3eMSIEHUI0 UMK YCIIOBUAM
dyHkUnoHnpoBaHua TC, Heobxogumble ana obecnedyeHus cooTtBeTcTBUss TC
TpebOoBaHNSAM YCTONYMBOCTU K 3NEKTPOMArHUTHOM NOMEXE;

- KNIMaTn4ecKme yCroBus Npu UCTbITaHUSX;

- cxeMbl uunn cotorpadmio paboyero mecTta Ans UCMAbITAHUN U pasMeLLeHUs
NCnbITyeMoro 06opyaoBaHus.

NMpunoxeHue A (cnpaBo4Hoe). [losscHeHuUA

MpunoxeHue A
(cnpaBo4HoOE)



A1 OOLwme nonoxeHus

3aumta TC oOT paspsgoB CTaTUYECKOro 3anekTpudectBa umeeT OGonbLioe
3HaveHue N9 N3rotToBuUTenen u noTpedutenen.

LUnpokoe wucnonb3oBaHMe MUKPOINEKTPOHHbLIX KOMMOHEHTOB yCUIMBaEeT
HeobXoAMMOCTb UCCReaoBaHus pasnnyHbiX npobnem HagexHoctn TC noucka
nyTen NOBbILLEHNS HALEXHOCTMW.

Mpobrnema nMMNynNbCHBIX Pa3psgoB CTAaTUYECKOro dfieKTpudecTBa CTaHOBUTCS
Gonee 3HauMMoOM [OnS HEKOHTPONMMPYEMbIX YCIIOBMI OKpyXalowen cpeabl W
pacLUMPSAOLLErocsi NPUMEHEHNss 060pYAOBaHNS U CUCTEM.

TC Takxke MoryT 6bITb NOABEPXEHbI BO3LENCTBUIO 3NEKTPOMArHUTHOrO Mons,
€CnM BO3HUKAKT pa3psabl OT obCnyXuMBaloLWEero nepcoHana Ha Gnuanexawme
npeametbl. Kpome Toro, paspsigbl MOryT BO3HUMKHYTb MeXay MeTanimyieckumm
npeameTamu, Takumu, Hanpumep, Kak CTynbs U CTOMbl, Haxogswmecs nobnmsocTun
oT obopynoBaHusa. CuyMTaeTCs, YTO WCMbITaHWUs, MNpPUMBEOEHHble B HACTOSLIEM
CTaHgapTe, AOCTaTO4YHO TOYHO MoaenvpytoT adbdpekTbl OT BO34ENCTBMS ONUCaHHbIX
SABMNEHUN.

OrnekTpocTaTuyeckue paspsigbl OT ornepatopa MOryT MpuBECTM K cboam
dyHKUMOHUpoBaHMs TC wnM MNOBPEXOEHUIO 3NIEKTPOHHBbIX KOMMOHEHTOB. JTU
SIBMIEHMS 3aBMCAT OT NapaMeTpoB MMMynbCca pas3psiAHOro Toka (amnnuTyaa, Bpems
HapacTaHus, 4MTENbHOCTb M T.4.).

BaxHocTb npobnembl M HeobXoouMMOCTb pas3paboTKy  3alMTHBLIX  Mep,
nomoralomx nNpeaoTBpaTUTb  HexenatenbHble 3ddekTbl UM3-3a  paspsga
cTaTU4ecKoro aneKkTpnyecTBa Ha TC, notpebosarno pa3paboTku
CTaHO4apTM30BaHHbIX METOAO0B UCMbITAHWUIA, ONUCAHHBLIX B HACTOSAILLEM CTaHaapTe.

A2 BnusHmne ycnoBumn oKkpyxatroLien cpeabl Ha ypOBHU 3apsiga

BO3HWKHOBEHMIO 3MEKTPOCTATUYECKMX 3apsgoB B Hambornbluen CcTeneHu
CNOCOBCTBYIOT ~ MCMNOMb30BaHWE  CUHTETUMYECKMX  MOKPbITUA U HU3Kad
OTHOCUTESbHAas BIIaXHOCTb BO3Ayxa B noMeLlleHusix. CyliecTByeT MHOro cnocobos
BO3HUKHOBEHUS ariekTpocTaTnyecknx paspsgoB. OObIYHOM SABMASETCS CUTyauus,
Korga onepaTtop nepeaBuraeTcsi Mo KOBPY M3 CUMHTETUYECKOro marepuana um ¢
KaXkablM €ro LwaroM af1eKTPOHbI NepeaatoTCcs U3 ero Tena Ha Koeep. TpeHve mexay
oOexaon onepaTopa M CTYSIOM MOXET Bbl3BaTb HAKOMMEHWE 3MeKTPoCTaTUYeCcKmx
3apagoB. Onepatop MOXeT 3apshkaTbCs HENOCPELCTBEHHO UMM Npu MOMOLLN
3MEKTPOCTAaTUYECKON WHAOYKUWW, B MOCHeHEM Crlydae MpPOBOASALLMA KOBPUK He
obecneuunT 3awmThl 40 TEX MOp, NOKa onepaTop He ByaeT 3a3eMrieH Ha Hero.

MakcumanbHble 3HaYeHUs HampsKeHWs, 4O KOTOPOro MoryT ObiTb 3apsiKeHbl
pasnuMyHble TKaHW B 3aBUCMMOCTU OT OTHOCUTESIbHON BRaXHOCTM BO34YXa,
npuBeaeHbl Ha pucyHke A.1.

PucyHok A.1 - MakcnmanbHbIe 3HaYeHUS HanpsKeHUs, o
KOTOPOro MOryT ObITb 3apsiXXeHbl onepaTopbl MPU KOHTaKTe
C maTepuanamu, npuBeaeHHbIMU B pa3gene A.2



HanpsawxeHue, kB
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PucyHok A1 - MakcumarnbHble 3HaYeHUsI HanpsPKeHUs, OO KOTOPOro Moryt 6biTb
3apsKeHbl OnepaTopbl NPU KOHTaKTe C Matepuanamu, npuBedeHHbIMU B pasgerne
A2

TC wmoryT nogBepratbCA  BO3OEVCTBMIO  3NEKTPOCTATMYECKMX  paspsiaoB
Hanpsi»KeHWEM 10 HECKOSbKMX KUIMOBOSLT B 3aBUCUMOCTM OT TUNa CUHTETUYECKOM
TKaHW 1 OTHOCUTENbHOWM BMaXXHOCTM OKPY>KatoLLEro Bo3ayxa.



A3 BnusiHne ycnoBum oKpyxaroLlen cpe bl Ha pa3psaaHbIA TOK

[ns onpepeneHns TpebGoOBaHWA MOMEXOYCTOMHMMBOCTM MpPU  BO34ENCTBUM
3MEKTPOCTAaTUYECKMX PaspsiAoB B Ka4yeCTBE OCHOBHOMO napameTpa UCMOoMb3ytTcH
3HAYEHNS INEKTPOCTATUYECKOrO HaMpshXKeHWsl, yCTaHaBNMBaeEMblE B COOTBETCTBUU
C YCNnoBMsIMM OKpyxarowen cpegbl y notpebutend. O4HaKo YyCTaHOBMEHO, YTO
nepegaya aHeprmm  ucnbityemoMy TC  3aBUCUT He TOMbKO OT  3HAYeHUs
3MEKTPOCTATUYECKOrO HaMnpshkeHWs, BbI3blBaOWEro paspsi, HO B Oonbluen
CTEMneHu, OT 3HaYeHNe UMMNYyNbCHOro pa3psAHOro Toka.

Takxe yCTaHOBIIEHO, YTO MPONOPLIMOHANbHOCTb 3HAYEHNs1 pas3psgHOro Toka no
OTHOLLEHUIO K 3HAYEHUI0 HanpshKeHWs nepen paspsaoMm HapywaeTtca npu 6onee
BbICOKNX 3HAYEHMAX HaNPsPKEHNSI.

BepoATHbIMM NpyynMHaMmn HapyLLeHNS NPOMNOPLIMOHANbHOCTU MeEXOy 3Ha4YEeHNEM
HanNpsKeHUsa nepea pas3psaoM U 3HadeHreM paspsigHOro Toka npu 6ornee BbICOKMX
3HaAYEHUAX HANPSHXKEHNST MOryT BbITh:

- BNMsiHME pa3psga vyepes ASIMHHYI0 AYry MpU BbICOKUX 3HAYEHWUSIX HANPsKeHus,
YTO NPVBOAUT K YBEMUYEHWNIO BPEMEHM HapacTaHus MMMyrnbca paspsigHOro ToKa W,
crnepoBaTenbHO,  YMEHbLUEHWIO  MPOMNOpPUMOHaNbHOCTWM  ©oree  BbICOKMX
CneKTparnbHbIX KOMMIOHEHTOB pPaspsAHOro TOKa HaNPSKEHUIO Nepe, paspsaoMm;

- BMMSIHWE Mpouecca pa3BuUTUS paspsifHOrO Toka vepe3 Hebosblume eMKOCTU
NPV BbICOKNX 3HAYEHNSIX HAanNpshkeHWs B NPEeANorioXeHnn, YTo obbem 3apsga byaer
OoCTaBaTbCA MNOCTOSAHHBIM 4115 TUMNYHbBIX CNyYaeB reHepauum 3apsaa.

Mcxogoa 13 BbILLEU3NIOKEHHOrO, TpeboBaHUS MOMEXOYCTOMMMBOCTU  ANd
OKpyXarLen cpefbl y notpedbutens AoimkHbl ObiTb onpeaeneHbl B 3HAYEHUsIX
amMnnTyabl paspsgHOro Toka.

Mcnonb3oBaHne  gaHHOM KOHLenuum obnervyaet NpOeKTUpOBaHmNe
ucnblTatensHoro reHepatopa. Komnpomucc B BbliGope 3apsgHOro HanpsiKeHWs
UCMbITaTeNbHOrO  reHeparopa W pas3psgHOro  COMPOTMBIIEHMS  MO3BONSET
obecneunTb Tpebyemble 3HaYEeHNss aMnNnTyAbl Pa3psgHOro Toka.

A4 Bbi6op cTeneHem e CcTKoOCTM UCNbITaHUN

CTeneHn XecTKOCTUM UCMbITaHUA, BbliOMpaemMble B COOTBETCTBUMM C TUMOBbLIM
pasMeLLEeHNEM 1 YCIOBUSIMU OKPYXKatoLLEn cpeabl, npyeeaeHbl B Tabnuue A.1.
Tabnuua A.1 - Boibop cTeneHemn »eCTKOCTN UCNbITaHWN

CTteneHb OTHocuTenbHag || AHTUcTaTudeckun || CuHteTudeckun || MakcumansHoe
XECTKOCTMU || BNaXHOCTb, %, || MaTepuan mMaTepuan HanpskeHue,
He bornee kB
1 35 X 2
2 10 X 4
3 50 X 8
4 10 X 15




PekomeHayemMble CTEneHn XeCTKOCTU MCMbITaHUM AOSMKHbI COOTBETCTBOBATb
yKasaHHbIM B pasgere 5.

[ns HeKoTopbIX MaTepunanoB, HanpuMmep, 4epeBo, BETOH N Kepamuka, cTeneHb
YECTKOCTU UCTbITaHWUIN AoimkHa ObITh He BbiLle 2.

Mpn BbIGOpe CTEneHn XEeCTKOCTU UCMbITaHUA AN KOHKPETHOW O6CTaHOBKM
HeoOXoOMMO YYUTbIBaTb BO3LENCTBUS Hamboree CyLeCTBEHHbIX MNapamMeTpoB
3reKTpoCcTaTU4EeCKOoro paspsaa.

Hanbonee cylecTBEHHbIM MNapamMeTpoM, BO3MOXHO, $BMSIETCS CKOPOCTb
NU3MEHEHUS paspsiAHOro TOKa, KOTopad MOXeT ObiTb pasfiMyHOM MpU pasfnyHbIX
KOMOMHaUMAX 3HAYEeHUN 3apsagHOro HanpshkeHWsi, MUKOBOro paspsgHoOro Toka u
BPEMEHWN HapacTaHus UMnyrbca.

Hanpumep, Tpebyemoe BO3OENCTBME  3fEKTPOCTATMYECKOro  paspsga
HanpskeHnem 15 kB B cpefe ¢ NpUMEHEHNEM CUHTETUYECKOro matepuana 6onee
YyemM [OCTaTOYHO MepeKkpbiBaeTCA NpW UCMONMb30BaHUM KOHTAKTHOrO paspsga
ucnblTaTeNbHOrO reHepartopa CO CTeneHbl xectkoctn 4 (8 kB/30 A) B
COOTBETCTBUM C TPebOBaAHMAMUN HACTOSALLErO CTaHAapTa.

Bmecte ¢ Tem, npu KpavHe HW3KOW BMaXHOCTW cpedbl U MPUMEHEeHUN
CUHTETUYECKMX MaTepuaroB BO3HMKalOT Boree BbICOKME HanpshkeHus, Yyem 15 kB.
Mosatomy B cnydyae wucnbiTaHun TC C  M30AMPOBAHHLIMW  MOBEPXHOCTAMM
uenecoobpasHo MNPUMEHATb METOA BO3AYLUHOMO paspsiga Mpu HanpskeHUn He
6onee 15 kB.

A5 BbiObop TOueK BO3aenCTBUSA

McnbiTatenbHble TOYKM ANsi BO3AEUCTBUA 3NIEKTPOCTATUYECKMMU pa3psaamu
MOryT BKItoYaTh B cebs, Hanpumep:

- TOYKM Ha MeTalmM4yecKkMx 4acTax Koprnyca, KOTOpble 3SNIEKTPUYECKN
N30MnMpPOBaHbI OT 3EMIM;

- Mobble TOYKM Ha naHenu ynpasfeHus unM Ha knaesuatypax TC mn nobble
Apyrve TOYKWM CBS3M "4eroBeK - MallMHa", Takme Kak nepeknodartenn, pyKosiTKu,
KHOMKW, WMHOMKaTOPbl, CBETOAMOAbI, LIENW, peLleTkn, Kopryca coefguHuTenen u
Apyrve, OOCTYNHble ANs onepaTopa MecTa.



A6 TexHuyeckoe OOOCHOBaHME WCMNONb30BaHUA MeToAa KOHTAKTHOro
paspsapa

PesynbTaTbl UCMbITAHUA METOAOM BO34YLLHOMO pa3psga BO MHOMOM 3aBUCSAT OT
BIIMSIHUS CKOPOCTU MPUBIIXKEHUSA pa3paaHOro HaKOHEeYHMKa, BaXXHOCTU BO3ayxa m
KOHCTPYKLUUM UCNbITaTeNbHOro 060pyaoBaHWsi, YTO MNPUBOAUT K W3MEHEHWUSIM
BPEMEHWN HapacTaHMsa MMnyrnbca 1 CUsbl TOKa paspsiaa.

B npuBegeHHOM B HacTodWEM cTaHAapTe KOHCTPYKUMM UCMNbITATENbHOro
obopyooBaHNS  3neKTpocTaTUdecKU paspsg  MoAenupoBarncs nocpencTBOM
paspsga  3apshKeHHOro  KoHAeHcaTopa u4epe3 paspsgHblA  HAKOHEYHWK  Ha
ucnoityemoe TC, npu KOTOPOM paspsiiHbii HaKOHEYHMK 4Yepe3 3a3op cosfaeT
NCKPY Ha NOBEPXHOCTU UCMbITYEMOro 060pya0BaHUS.

MckpoBown paspsia - CnoxHoe msnyeckoe siBneHue. bbino ycTaHoBNEHO, YTO
npyv  M3MEHSIIOWEMCS A0 BO3HMKHOBEHMS  UCKPOBOrO  paspsiga  3asope
pe3ynbTUpYHoLLEe BpeMst HapacTaHus (UM HapacTalowmn POHT) paspsgHoOro Toka
MOXET U3MEHSTbCA OT MeHee 1 HC 0o 6onee 20 HC B 3aBUCUMOCTU OT U3MEHEHWS
CKOPOCTM NpUBAnKEHMS.

CoxpaHeHne MOCTOAHHOM CKOPOCTU  NPUOIIMKEHUA He  NpuMBOOAMT K
cTabunmsauum BpeMeHn HapacTaHus. [na HEKOTOpbIX KOMOUHaUUA HanpsxeHue /
CKOpPOCTb MPUBIMKEHNST BPpeMSI HapacTaHus MMMNynbca paspsigHOrO TOKa MOXET
nmeTb pasbpoc ao 30 pas.

MpumeyaHne - [lpn BbLICOKMX HaMNPSXEHUAX BO3AYLUHbIA paspsg  MOXeT
npeacTaenATb cobon NnocnegoBaTernlbHOCTb Pa3psiAoB.

EOVHCTBEHHBIM  Mepeknoyawym  YCTPOUCTBOM, KOTOPOE B COCTOSAHWM
cTabunbHO co3faBaTbh ObLICTPO HapacTalwme paspsnHble TOKW, ABMSETCS pere.
Pene [OmMKHO (PyHKUMOHMPOBATE MNP OOCTATOMHO BbICOKUX HAMpPsPKEHUAX U
obecrneymBaTb OOMHOYHBLIN KOHTaKT (4N9 wu3bexaHus [OBOWHbIX pPa3psgoB Ha
dpoHTe HapacTaHus). [Ons 6onee BbICOKMX HaMpPsPKEHUM NPEAnOYTUTENbHbLIMU
ABNAOTCA BakyyMHble perie. OnbIT nokasbiBaeT, YTO NpU MCMNOMb30BaHUN pene B
KayecTBe NepekriovaroLlero afieMeHTa He ToNbKo dopmMa MMnyrnbca paspagHoro
TOKa sIBNsieTCs HamHOro Gonee cTabunbHOM B CBOEW HapacTalollen 4acTW, HO
TaKkke W pe3ynbTaTbl UWCNbITaHMA  peanbHbix TC  gaBnaiTca  Gonee
BOCMNPOM3BOAMMbIMW.

CrnepoBatenbHO, UMMYNbCHOE YMpaBfideMoe pere SBMSEeTCA YCTPOMCTBOM,
obecneuvBaowmm co3gaHne Tpebyemoro ummnynbca TOKa C  3adaHHbIMU
amMnMTyaon M BPEMEHEM HapacTaHus. JTOT TOK COOTHOCUTCA C peasibHbiM
HanpsKeHNeM 3MeKTPOCTaTUYECKOro pa3psaaa, Kak ykasaHo B A.3.

A7 BbiOOp 3anemMeHTOB UcnbITaTeNIbHOrO reHeparopa

Onsa Toro, 4tobbl OTOGPas3nTb EMKOCTb 4YerioBe4EeCKOro Terna, WUCMOoMb3yoT
HaKOMUTENbHYK eMKOCTb HOMUHarbHbIM 3Ha4YeHnem 150 nd.

[ns nmutaunm conpoTMBREHMS YeroBeka, AepKallero B pyke Metanimyeckum
npeameT, Hanpumep KItoY UM MHCTPYMEHT, OOIPKeH ObiTb MCNOMb30BaH pe3ncTop
conpoTtusneHnem 330 OM. YCTaHOBMEHO, YTO 3Ta CUTyaUUs 4OCTATOMHO TUMWNYHA,
4TOObI OTOOPa3UTL BCe pa3psabl OT YeroBeka.



A8 TexHuyeckoe OOOCHOBaHME BbIOOpa XapaKTepPUCTUK UCMbITaTENIbHOrO
reHeparopa

Mpn wncnbiTaHnsax peanbHbiX TC Ha YCTOMYMBOCTb K 3NIEKTPOCTATUYECKUM
paspsgam Obln BbISIBEH psag  MPUHMH, BAMSIIOWMX Ha BOCMPOU3BOAUMOCTb
pes3ynsTaTtoB UCNbITaHUA KOHKpeTHbIX TC. PaccmartpuBanucb XapakTepuCcTUKK
paboynx MecT And UCMbITaHUA NPW UCMNOMb30BaHUM KOHTAKTHOro paspsga u
cnocobbl kKanMbpoBkK. B TEKCT HacTosLero ctaHaapTa Oblniv BBEOEHbI YTOHYHEHUS,
OoTHOCAWMeCs K paboyum MecTaMm AN UCMbITaHUA UM K KanubpoBKe.
PaccmatpuBancs Takxke BONPOC 06 M3MEHEHMM TEXHUYECKMX XapaKTepUCTUK
ucnblTaTeNbHOroO reHepatopa, OLHAaKO B HACTOAWEM cTaHdapTe [AdaHHble
XapakTepucTuUKn octanmcb 6e3 umsameHeHus. Hwike npuBogutcsa o0BOCHOBaHWeE
TaKoro peLueHus.

CyLecTBYOT AB€ NPUYUHBI, BIUSOWME Ha BOCNPOM3BOAMMOCTb pPe3ynbTaToB
UCMbITaHUA MNPU UCMOMb3OBaHUN METOA4A KOHTaKTHOro paspsga, CBA3aHHble C
XapakTepucTuKamun cnbiTaTenbHOro reHeparopa:

- doopma paspsaHOro Toka UCMbITaTerNbHOro reHeparopa nocre rnepBoro nuka,
T.€. B UHTepBarne BpemMeHu oT 2 0 60 Hc;

- U3Nydaemoe 3reKTpOMarHUTHoe rMofie UCNbITaTeNbHOrO reHeparopa,
cosfaBaeMoe npu nogade anekTpocTaTudeckoro paspsaga Ha ucnoityemoe TC.

Bblnv npoBefeHbl UCMBITAHUS C  MOAMAULUPOBAHHBIMU  UCMbITATENBHbLIMA
reHepaTopamu, ¢opMa paspsgHOro Toka KOTOpPOro COOTBeTCTBYeT TpeboBaHWsiM
HacTosILLero ctaHaapTta. PesynbTaTthl UCNbITAHWIA NOKa3anu:

- XXeCTKOCTb WUCMbITaHUN, BUAOLWAA Ha (yHKLMOHUPOBaHWE ucnbiTyemblx TC,
N3MeHsIach nNpu UCNosb30BaHUU PasfiMyHbIX UCTbITaTerNbHbIX reHepPaTopoB;

- n3MeHeHne TpeboBaHU MPUBENO K YMydlWeEHUIO ¢OopM paspsgHOro Toka
ncnblTaTerNbHbIX reHepaTopoB BO BPEMEHHOW N YacTOTHOM obracTsx;

- HoBasA dopMa paspsi4HOro Toka He obecrnevnna CyLeCTBEHHOro YryyLleHus
BOCNPOM3BOLAMMOCTM PEe3YNbTaTOB UCMNbITAHWUI KOHKPETHbIX UCTbITYeMbiX TC.

MccnepgoBaHve BMAHUA U3My4aeMoro MMMynbCHOMO 31eKTPOMarHUTHOMO Mons
TpebyeT 3HaUYUTENMbHBIX PECYPCOB AN NPOBEAEHUSA CEPUN UCNbITAHUA, NPU 3TOM
HeobXoanMMO NPOBECTU YrNyOrneHHbI TEXHUYECKUI aHanmM3 ¢ TeM, YToObl MOHATD,
KaKk  KOHTpOnuMpoBaTb  COOTBETCTBYWOLUME  MapamMeTpbl, BAvgloume  Ha
BOCNPOM3BOAMMOCTb Pe3yrbTaToB UCMNbITaHWN.

Cunrtaetcs, YTO U3MEHEHUs, BHECEHHbIE B HacTOALWMIW CTaHOapT, NpuBenyT K
YNy4LLEHVIO BOCMNPOM3BOAUMOCTM pe3yrnbTaToB UCMbITaHUA. Bmecte ¢ Tem, Ons
BKIIOMEHNs1 B rnocriegylowme u3gaHnsa ctaHgapTta pesynbTaToB OLEHKU BIUAHUS
n3ny4yaemMbiX UMMYrbCHbIX NOSieN Ha BOCMPOU3BOANMOCTb Pe3yrnbTaToB UCMbITaHUN
noTpebyoTCs 4ONONMHUTENbHbBIE UCCNEAOBaHUS.

NMpunoxeHune B (o6sa3aTtenbHoe). KannbpoBka
CUCTEMbI U3MEpPEeHUs1 TOKa U N3MepeHune
pa3pAfaHOro Toka

MpunoxeHune B
(obsaszarenbHoe)

B.1 Tpeb6oBaHusA K faTYMKy TOKa: BXOA4HOEe CONMpOTUBIIeHUe

BxogHoe nonHoe COMPOTMBIIEHME, U3MEPAEMOE MeXOy BHYTPEHHUM
3MEKTPOAOM W 3eMsfier, KOaKCManbHOro pgaTyuka TOKa, MCMNofb3yemMoro And
N3MepeHNsa paspsagHOro ToKa MCMbITATENbHOrO reHeparopa 3neKTPoCTaTUYeCcKmX
pa3psa0B, 4OMMKHO ObITh He Bonee 2,1 OM Npu NOCTOSIHHOM TOKe.

MpumeyaHua



1 [Jatyuk ToKa npegHasHayeH Ons obecnevyeHuss U3MepeHust Toka paspsiaa,
nogaBaemMoro Ha MNPOBOASLLYD MMacTUHY 3as3emMrneHus. [Ons  yMeHbLUeHMWs!
MOrPELLUHOCTN  U3MEPEHUs,  BbI3bIBAEMOW  pasnnyMemM  Mexay  MOSHbIM
COMPOTMBIEHNEM MNACTUHbI 3a3€MIIEHUSI C BbICOKOW MPOBOAMMOCTbLIO U BXOAHbLIM
MONMHbIM COMPOTUBMEHMEM [daTyuKka TOKa, YCTAHOBMEH Ans BXOAHOMO MOJSIHOMo
CONpPOTUBIEHNS Npeaen, paBHbii 2,1 OM. CneayeT y4nTbiBaTb, YTO NPU CIULLKOM
HM3KOM BXOZHOM MOSHOM COMPOTUBIIEHUM AaT4yMKka TOKa BbIXOAHOW curHan oyaet
OYeHb crabbiM, YTO NpPMBEAET K NOrPELLHOCTU U3MEPEHMI N3-3a CBA3N C kKabensamu
n ocuwunnorpadom. Kpome TOro, npu UCMonb30BaHUM OYEHb Maroro 3Ha4yeHus
MOJIHOrO COMPOTMBIIEHMS BO3pacTaeT BUsIHNE NapasuUTHOM MHAYKTUBHOCTW.

2 3Ha4vyeHus1 BXOOHOro conpoTtmBrieHna 1 nepenarto4yHoro rnoJiHoro ConpoTuBIieHUA

CUCTEMbl WU3MEPEHUA ToKa Esys (cm. B.3) moryT 6bITb M3MepeHbl C BbICOKOW
TOYHOCTbIO NPU MOCTOAHHOM TOKE WM Ha HNU3KOW YacToTe.

B.2 TpeboBaHMA K AaTYUKY TOKA: BHOCUMOE 3aTyxaHue

B.2.1 U3ameputenbHas uenb

BmMecTo 3HayeHuss BHOCUMOrO 3aTyxaHWsi KOaKCManbHOro [faTyuka ToKa
YyCTaHaBMBaKOT  3HA4YeHMe BHOCMMOrO  3aTyxXxaHus W3MepUTENbHOW  uenu,
COCTOSLLEN M3 AaTyuka TOoKa, aTTeHaTopa WM kabens, 4YTo ynpowaeT aHanma
CUCTEMbI N3MEPEHUN, T.K. TPEDOYETCS OLlEHKa XapaKTEPUCTUK N3MEPUTENBbHON Lienu
n ocumnnorpadia, a He KaXaoro afnemMeHTa B OTA4EeNbHOCTMU.

OTKNOHEHNs1 3Ha4YeHMS1 BHOCMMOTO 3aTyxXaHusa Lenun "AaTymk Toka - aTTeHaTop
- kabernb" He 4OMKHbI NpeBbILLAaTh:

+0,5 ab - Havyactotaxgo 11T u;

+1,2 pb - HavyacTtotaxotr 1 po 4 IMTu.

HomunHanbHoe 3HayeHne BHOCMMOrO 3aTyxaHnus .5y, Ab, onpegensioT Mo
doopmyrne

Ay = 20lg [ 225yl + 50 Om],

roe £, - BXOOHOE MOSIHOe COMpOoTMBIIEHME NOCTOAHHOMO TOKa B LieNoYvKe AaTyuK -
aTTeHtoaTop - kabenb npu Harpyske 50 Om.
MpumeyaHua

1 BpeMmeHHble UHTepBaribl KanMGpoBKM NPU N3MEPEHMUSIX 3HAYEHUI NepeaaToYHOro
COMPOTMBIIEHNS MOCTOSIHHOTO TOKA M BHOCMMbIX MOTEPb MOIYT GbITh Pa3rMYHbIMM.
Ecrm pesynbTaT M3MEpPEHUs 3HaAYeHUss MNepegaToOdHOro  COMPOTUBIIEHUS
MOCTOSIHHOMO TOKa OTNIMYAETCS OT pe3yrbTaTa UCXOAHbIX U3MEPEHUIA MeHee YeM Ha
1%, CcUUTaIOT, YTO BHOCUMOE 3aTyxaHue Lienu aaTymk ToKa - aTTeHaTop - kabenb
HEe W3MEHUIOCb, €CIM WCMONb3yeTcs TOT e Kabenb W aTTeHwaTop W Opyrvx
U3MEHEeHUIA (HanpyuMep, NOTepPU UM paspyLLEHUss coeauHUTenen) He GbIno.

2 Llenb "patumk TOKa - aTTeHaTop - kabenb" Bcerma AorkHa paccMaTtpuBaTbCs
Kak eguHoe uernoe. Ecnm npomsBoguTCsa 3amMeHa O4HOro afieMeHTa, AEMOHTaX U
unM noBTopHast cbopka, HeoBXoANMMO BHOBb NPOBECTU KanMbOpPOBKY BCEW LEenn c
noaTBEPXXOEHMEM COOTBETCTBUA TPebOBaHNAM.



B.2.2 Anantep "gaTtiuK ToKa - nMHMUA"

AnanTtep "gaTyuk ToKa - nMMHUA", NpeacTaBneHHbIn Ha pucyHke B.1, coegnHsieT
KoakcuarnbHbI kabenb ¢ BXOAOM AaTyumka Toka. [eoMeTpuyeckn agantep nnaBHO
nepexoauT oT AnameTpa KoakcuanbHoro kabens k guametpy gatyuka. Ecnm gns
KOHKPETHOro fatyMka TOKa COMNpOTUBIIEHME, BbIYUCISEMOE W3  OTHOLLEHMS

AvameTpoB ¢ UM I} (CM. pucyHok B.2), He paBHO 50 OM, KOHCTpyKUMS aganTtepa
"naTynK TOKa - NMHMSA" OorpkHa ObiTb Takow, YTOOblI BHELWHWA OuameTp ero
BHYTPEHHEro NpoBogHWKa 6bin paBeH AuaMeTpy BHYTPEHHEro afekTpoha Aartyvka
Toka. COonpoTUBMEHNE BLIYUCAAIT C YYETOM AUINEKTPUYECKON MOCTOAHHON
MaTepuarna, KOTOpbI/ 3anofHAEeT KOHycooOpasHbin agantep (06bl4HO - BO34YX).
AnanTep "gaTymK ToKa - NMMHUS" 4OrmkeH noaaepxmeaTtb conpoTmerenne (50+1) Om
B norioce vacTtoT o 4 My. 3atyxaHve AByX aganTepoB "OaTyumk Toka - nMHUK",
CcoeguHEHHbIX "nnuom K nmuy", aormkHo 6biTe 6onee 30 ob Ha yacToTax go 1 Ty n
6onee 20 ob - Ha vacTtotax go 4 Ty, npn aTom obuwee 3Ha4YeHMe BHOCMMOrO
3aTyxaHusa gosrmkHo 6biTb meHee 0,3 ob Ha yacTtotax go 4 Mu.

PucyHok B.1 - Mpumep apantepa "paTtymk ToKa - nMHUA",
COeAUHEHHOro ¢ 4aTYMKOM TOKa

KonycoobBpa3adblil agantep
parduka Toka 50 Om

Oar4mk Toka

Mpumeyanue - [lonyckatoTcsa n gpyrme popMbl agantepa, KpoMe KOHycOoob pasHo.

PucyHok B.1* - lNpumep agantepa "gatyvMk Toka - fUHUSA", COEAWHEHHOTO C
AaT4YNKOM TOKa

* Hymepauumsi cooTBETCTBYET OpurMHany. - lNpumevaHue uarotoBuTens Gasbl
AaHHbIX.

PucyHok b.2 - lpumep AgaTumMkKa ToKa: BMA cnepeau

BHyTpeHHWA anekTpog

PeauCTHBHLIA NPOMERYTOK

JasemneHwe




ild - BHELWHW ouameTp BHYTPEHHErO 3MekTpoaa;

I} - BHYTpPEeHHUI anameTp CTPYKTYpbl 3a3eMiieHns

PucyHok B.2* - MNMpumep gatymka Toka: Bug cnepeam

* Hymepauumsi cooTBeTCTBYeT opuriHany. - Mpumedvanune usrotoButens Gasbl
AaHHbIX.

B.2.3 OnpepneneHne BHOCMMOro 3aTyxaHusi Lienu "gaTtivk Toka - aTreHoaTop -
Kabenb"

BHocuMoe 3aTyxaHue uenu "gatymk Toka - aTTeHaTop - Kabenb" namMepsaioT ¢
NMOMOLLLK0 BEKTOPHOrO aHanusartopa uenen. [na nsmepeHnss BHOCUMOTO 3aTyXaHus
AoMnyckaeTca nNpUMEHATb ApyrMe cpencTtea, obecneyvBatolme [A0CTaTOYHYHO
TOYHOCTb M3MepeHuin. lMpouenypa U3MEpPEeHUs 3HaAYeHUSI BHOCMMOIO 3aTyxaHus
COCTOMT B CrielytoLLEM:

AHanuaaTop uenen KanumbpytoT B TOYKaX, NoKa3aHHbIX Ha pucyHke B.3 (mexay
aTTEeHIATOPOM WM AaTyMKOM TOKa, Mexay aTTeHlaTtopoM W aganTepoMm "AaTtyumk
TOKa - NUHNS").

MpumeyaHua

1 B aHanmusatope uenenm [OorpkHaA WCNOMb30BATbCA HaMMeHbLUad 4acToTa.
XapakTepuCcTUKN NPy NOCTOAHHOM TOKE M3MEPSAIOT OTAENBHO.

2 CTabunbHOCTb coefuHeHU OBYX aganTepoB "OgaTyuk Toka - nMHug" ("nuuom K
uy") wnnm agantepa "gartyvk ToKa - NMHMSA" C OaTYMKOM TOKa MpoBeEpsitoT
npoBegeHNeM MNOBTOPSAIOLLMXCH U3MEPEHUN MNOocre COeAVHEHUs N pasbelUHEeHUs
YCTPOWCTB NPV PasnnyHbIX yriax noBopoTa.

CoeguHsalOoT apanTtep "OaTtyMk Toka - NMHMA" C uenbkt "gartyMk Toka -
aTTeHtoaTop (3aTyxaHune 6onee 20 ab) - kabenb" 1 NnogkntovaloT ee, Kak NoKasaHo
Ha pucyHke B.3. W3mepsitoT BHocuMoe 3aTtyxaHue. OTKMIOHEHMSI 3HaYeHus
BHOCUMOTO 3aTyxaHWsi 4OSMKHbI COOTBETCTBOBATL TpeboBaHuam B.2.

PucyHok B.3 - Cxema namepeHnss BHOCMMOro 3aTyxaHus
uenu "gaTyMK TOKa - aTTeHraTop - Kabenb"



HameputenesHoe obopyaosaHve

Hoonn
Jooon

\E) Brixon Bxon

KoHycoobpasHell agantep Datumk Toka
50 Om

R

ATTeHoaTop B ATTeHwarop A

WMamepuTensHoe obopynosaHne OomKHD
HﬂﬂHﬁDDBaTbGH B 3THX TOYHEAX

PucyHok B.3 - Cxema u3mMepeHuMs BHOCMMOrO 3aTyxaHus uenu "AaTtymk Toka -
aTTeHtaTop - kabernb"

B.3 OnpepeneHne HM3KOYaCTOTHOroO nepenaTtovyHOro COnpoTUBIIEHUSA Lenwu
"OAaT4MK TOKa - aTTeHaTop - Kabenb"

Mpn namepeHnn dopmbl TOKa JEKTpoCcTaTU4ecKoro paspsaga ocuwunnorpad
oTobpaaeT popMy BOMHbI HanpsXKeHWst B pes3ynbTaTe MHXeKLUM ToKa B AaT4uK
TOKa.

Husko4yacToTHOE nepedaTtoyHOE COMPOTUBIIEHMA Uenn "gaTtymk Toka -
aTTeHoaTop - kabenb" CUCTEMbl M3MEPEHMSI TOKa OMNPEAEnatoT Kak OTHOLLEHWE
3Ha4YeHUa HanpsbkeHust Ha Harpy3ke 50 Om, nogkno4yeHHOM Ha Bbixode kabens
(BMecTo ocuunnorpada), K 3Ha4eH IO ToKa, NO4AaHHOIO Ha BXOA AaTyuKa.

[na pacyeta HEM3BECTHONO TOKa HeOOXOOMMO 3Ha4YeHue HanpsKeHus,
oTOOpaeHHOe Ha Aucnrnee, pasgeniTb Ha NepegaTtovyHOe  HU3KOYacTOTHOEe

COnpoTUBMEHne ESFS (cm. pucyHok B.4).

PucyHok B.4 - Cxema onpeaeneHnMst HU3K0O4acTOTHOIO
nepeaaTo4YyHOro COnpoTUBNEHNEe CUCTEMbI U3MEPEHUA TOKA



HaTtawk Toka ATTEHWAaTop

Lops KaGene
=(A) AN [ '
2/ L | I
BHYTPpEHHAR AHYTREHHAR (v l Vg
WMeTodHuK Toka CxEME GREME 50 Om
OATHHKA TOKA TTEHETOpa
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A - nsmeputenb Toka; ¥ - usmMepuTernb HanpshXeHUs
MpumeyaHue - BHyTpeHHsIst cxemMa AaTtymka Toka NpMBEAEeHa B Ka4ecTBe npymMepa.

PlllcyHOK B4 - Cxema onpegeneHnd HM3KO4YaCTOTHOINo  nepegarodHoro
conpoTtumBrieHne CUCTeMbl UBMEPEHUA TOKa

Huako4yacToTHOE nepegaro4yHoe conpoTmBIieHne Lenun "naTymK ToKa - aTrTeHaTop

- kabenb" onpegensioT criegyrowmm obpasom. lMogardT TOK fsys cunon 1 A Ha
nepedHol CTOPOHY [AaTyMka Toka (CTOPOHY Mnodayn 3neKTpocTaTUYeckoro

paspsga). WNamepsaioT HanpsbkeHue Fsg Ha Harpyske conpotvBrieHvem 50 Owm.
[onycTuMble OTKIMOHEHUSA conpoTuBneHns Harpy3kn 50 OM He JOSPKHBI NpeBbILLATh
11%. BbluncnaiT nepegartodHoe conpoTuBeHne no dopmyne

Vsn
Esys = f_ .
8ra

Mpymeyanue - [ns Toro 4Tobbl NPOBEPUTHL TOT GaKT, YTO BHELUHUE HaNPsXXeHUs1 He
BNMAIOT Ha pesynbTaT M3MepeHusi, NMPOBOAAT U3MEPEHUS C MONOXUTENbHbIM Y
oTpyuaTenbHbIM TOKOM. Pe3synbraTbl M3MEpeHWn OOMMKHbI OTnmMvaTbesl He Gonee
4yem Ha 0,5%.

HdonyckaeTca npuMeHeHWe ApyrMx MeToOOoB ornpefereHvs nepenaTodHbIX
XapaKTepuCTUK Lenn "gaTtymk Toka - aTTeHaTop - kabenb".

B.4 KanubpoBKa wucnbITaTeNIbHOrO reHepartopa 3feKTpocTatTM4yecKux
paspsgoB




B.4.1 Pe3ynbTtat KanuopoBKu

MoBTOpsieMOCTb  pe3ynbTaToB  KanMbOpPOBKM  MCMbITATEMNbHbIX FeHepaTopoB
3MeKTpoCTaTU4eCcKkmMx paspsgoB umeetr 6Gornblioe 3HavyeHne. OcobeHHO 3To
KacaeTcs UCMbITaHU, NPOBOAUMbIX C MPUMEHEHNEM UCTIbITaTeNlbHbIX FeHeEPaToOpPOB
pasnMYHbIX M3roToBUTENEN U UCMbITaHUA, NPOBOOAMMbIX B TeYeHWe OSUTENbHOro
BPEMEHM.

[eHepaTop 9nEKTPOCTAaTUYECKUX pa3psdoB  MOANEXMT  KanumbpoBke B
onpefeneHHble MNPOMEXYTKM BpPEMEHW C Yy4eTOM [EeWCTBYIOLWENA CUCTEMDI
MEeHeKMEHTa KavecTBa.

Mpumevanne - [JaHHbIN MeTOA4 MPUMEHSAKT Ans KanMbpoBKWM reHepaTopa
anekTpocTaTudeckmx paspsaos. [Npyn Bepudmkaunm obopyaoBaHusa Ons co3gaHus
3MEeKTpoCTaTU4ECKMX paspsaoB nepen UCMbITAHUAMUA MPUMEHSIOT  NpoLeaypy,
yKa3aHHy B 6.3.

KanmbpoBKy ucnbITaTeNbHOTO reHepaTopa MPOBOAAT MNpU  KIMMaTUYECKUX
YCrOBUSIX, YKa3aHHbIX B 8.1.2.

B.4.2* CpeacrBa ucnbiTaHMK, HeOOXoAMMbIE ANA KanubOpoBKU reHeparopa
3NeKTpocTaTM4ye CKMX pas3psanoB

* Hymepauusa cooTBeTcTBYyeT opuriHany. - [pumeyaHne msrotoButena Gasbl
JaHHbIX.

[Ona kanubpoBKM reHepaTopa 3feKkTPOCTaTUYECKMX pPa3psiaoB UCMOMb3YOT
crnepytoulee obopyaoBaHue:

- ocuwmnnorpad ¢ 4OCTaTOYHON LUMPUHOW MOJSIOChl YacToT (aHaroroBas noroca
4acToT He MeHee 2 [TL);

- N3mepuTenbHas Lenb "gaTtymk Toka - aTTeHaTop - kabenb";

- BbICOKOBOJIbTHbIN M3MEPUTENbHLIA NPUOOP AN M3MEPEHUST HAMNPSKEHUA He
MeHee 15 kB. [na UCKMoYeHUs BIIMAHUA N3MEPUTENS Ha BbIXOOHOE HanpshKeHue
MOXeT NoTpeboBaTbCA NPUMEHEHME ANIEKTPOCTATUYECKOIO BOSIbTMETPA;

- BepTuKanbHasi NrnacTuHa KanMbpoBKM C KOaKCUarbHbIM AaTyMKOM TOKa,
YCTa@HOBSIEHHbIM Ha NSiacTUHE TakK, YTOObl PAcCTOSHUA OT AaTyMka [0 KaOown
rpaHu nnacTuHbl 6binmM He meHee 0,6 Mm;

- aTTeHaTop A0CTATOMHOM MOLLHOCTHM (Npy HEO6X04MMOCTH).

MNMpumevaHne - T[lpyMep  KOHCTPYKUMWM  KOaKCMarbHOrO  Adatyuka  TOKa,
cooTBeTCcTByloWEero TpeboBaHMAM  HacTosLWeEro CcTaHgapta, npuBedeH B
npunoxexun C.

B.4.3 MNMpoueaypa kanubpoBKK Ans paboTbl UCNbITaTeNbHOrO reHepartopa B
peXXume KOHTAKTHOro paspsiga

[atyuk Toka pacnonarailoT B LeHTpe BepTuKarbHOM MracTuHbl KanubpoBku B
cooTBeTCcTBUM C TpebosaHuamu B.4.2 (cm. pucyHok B.5). CoeanHeHve npoBoaa
3a3eMJIeHNsT UCNbITATENbHOMO reHepaTopa ANeKTPOCTaTUYECKNX paspsaoB LOIMKHO
OblTb BbIMOMHEHO MOA LIEHTPOM MracTuHbl KannmbpoBku Ha 0,5 M Hwke gatyuka
Toka. [NpoBog 3a3emneHuns gormkeH OblTb OTBedeH Hasad B cepeduHe kabens,
obpasysi paBHOOeApeHHbIM TpeyrofbHuK. He pgonyckaeTca pasmewaTtb npoBog
3a3eMrieHnsi BO BpeMsi KanmbpoBKM Ha nory.

PucyHok B.5 - TunoBoe pa3melwyieHne o6opyaoBaHusa npu
KanubpoBKe ucnbiTaTesibHOro reHepaTtopa
35IeKTpoCcTaTUYECKUX paspsaoB
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MNpumeyaHuns

To4ka zazemneHHs

MNpoBoa 3NEKTPONMTAHWVA

1 WcnblTaTeneHbl reHepaTop yCTaHaBMBAKOT Ha TPEHOre WM 9KBUBAreHTHOW
HeMeTanMM4yecKkon NoAcTaBke NepneHanKynapHO K NnacTuUHe KannmbpoBKu.

2 aﬂeKTpOI'II/ITaHI/Ie ncnbiTaTernbHOro reHepartopa A0JPKHO ObITb TAKUM e, Kak npu

UCIMbITaHNAX.

3 [Jonyckaetcs pasmelleHne o6GopynoBaHusl, obpaTHoe npeAcTaBlEHHOMY Ha

PUCYHKE.

PucyHok B.5

- TvnoBoe pa3smelleHMe oGopydoBaHUS Mpu  KannGpoBKe

UCNbITaTENbHOIMo reHepaTopa 31eKTPoCTaTUYECKUX paspsaaoB
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[MpoBOAAT MpOBEpPKY COOTBETCTBMSA (POPMbl TOKa WUCMbITATENbHOIO reHepaTopa
YCTaHOBSEHHbIM TpeboBaHuAM (CM. 6.2). PUKCHpyroT GopMy paspsigHOro Toka u
N3MEpPSIOT crieqyroLme napameTpbi:

i p - NMKOBOE 3HaYeHVe paspsaaHoro Toka, A,

I3 - 3HaveHuWe paspsagHoro Toka Yepes 30 HC nocre Toro, Kak paspsAaHbIA TOK
pocturaet sHaveHus 0,1 Iy, A;

Isn - 3HaAYeHWe paspsaaHoro Toka Yepes 60 HC nocne Toro, Kak paspsaaHbIA TOK
pocturaet 3HaveHusi 0,1 f 2 A

£, - BpEMS HapacTaHWs ToKa, HC.

MocnepoBaTenbHOCTL onepaunin KannmbpoBKM MCNbITAaTENbHOrO reHepaTtopa B
pexume KOHTaKTHOro paspsiga npuseaeHa B Tabnuue B.1.
Tabrmua B.1 - lNocnepoBaTenbHOCTbL onepauni KanmbpoBKW UCMbITATENbHOMO
reHepartopa (PexvMm KOHTaKTHOro paspsga)



Onepaumsa KanbpoBKK

NosacHeHns

PaspspkatoTt ncnblTaTeNbHbIN
reHepatop nNATb pa3 npu Kaxgomn
CTENEHN  XeCTKOCTU  UCMbITaHWUN,
yCTaHOBMeHHOM B Tabnmue 1 Aans
Kagon MonsipHoCTW.  3anucbliBatoT
Kaxkabl pesynbTaT

McnbiTateneHbln  reHepaTop  OSMKEH
COOTBETCTBOBATb YCTaHOBJIEHHbIM
TpeboBaHNsIM ANa BCeX NSATU pa3psiaoB

[MapameTpbl NPOBEPAOT MNPU  KaKOOM

Iy Ian, I

MpOBOAAT USMEPSHNA *p, £30, 461, & || yonpratenbHom ypOBHe

ANs1 KaXKO,0M BOMHbI TOKa

Tok npn 30 HC [MapameTpbl MPOBEPAOT NPU  KaXxgoM
ncnbiTaTenbHOM ypoBHe ™!

MpoBepsItoT, YTO 3HaYeHWe {5 paBHO

2 A+30%

Tok npn 60 HC [MapameTpbl MPOBEPAIOT MNPU  KaxgoM
UcnbiTaTenbHOM ypoBHe ™!

MpoBepsItoT, YTO 3HaYeHWe fg; paBHO

1 A£30%
MapameTpbl NPOBEPAOT MNPU  KaXKOOM

MukoBbIN TOK £

MpoBepsiOT, YTO 3HayeHue {, paBHO
3,75 A£15%

UcnbiTaTenbHOM ypoBHe ™!

Bpemsi HapacTaHwst mnynbca &,

MpoBepsitOT, 4YTO 3HAYeHWe {, paBHO
0,8 HC +25%

MapameTpbl MNPOBEPSIOT NPU  Kaxkaom
UcnblTaTeNbHOM YPOBHE

*)  3HayeHMe TOKa, npuBEdEeHHOoe

B Tabrmue B KadyecTBe npumepa,

COOTBETCTBYET WUCMbITaT€J/IbHOMY HaAMpAXeHuto 1 kB. VlsmepeHHoe 3Ha4veHne
M3MEHAETCA NnponopLnoHasribHO HarNpAXXeHUo UCMNblTaTeSIbHOIo reHeparopa.




Ocuwunnorpad AoNyCcKaeTCA He 3KpaHWpOBaTb, €CIN U3MEPEHUSIMU MOXHO
AokasaTb, YTO Henpsamble NyTU CBA3U C CUCTEMOM MU3MEPEHUs He BIMSAT Ha
pe3ynbTaTbl N3MEPEHUN.

Cuctema kannmbpoBKu MOXeT ObiTb 3asBreHa Kak 4OCTAaTOMHO yCTon4YmBas (T.e.
Kamepa dapages He TpebyeTcs), eCrim He MPOUCXOANUT MEPEKIIIOYEHNN NOKa3aHWI
ocuunnorpacdma B cry4ae, ecnu:

- YpoBeHb nepekntodeHnin ocumnnorpadga =10% ncnbliTaTenbHOro HanpsKeHus,
COOTBETCTBYIOLLEIO HN3LLEN CTEMEHN XXECTKOCTU UCTbITAHUI;

- reHepaTop 3MEeKTPOCTaTUYECKUX paspsaoB paspsbkaloT Ha BHELUHee KOmbLio
Aatymka Toka (BMECTO BHYTPEHHEro anektpoga) npyv HauBbICLLEW CTeneHu
XeCTKOCTU UCMbITaHWN.

NMpunoxeHune C (cnpaBo4Hoe). NMpumep
AaTyMKa TOKa, COOTBETCTBYHOLLEro
TpeboBaHUAM npunoxeHus B

Mpunoxenune C
(cnpaBo4HoOE)

[leTann KOHCTPyKUMWM [aTymka TOKa, KOTOpbiA COOTBETCTBYET TpeboBaHMAM
npunoxeHns B, npuBegeHbl Ha pucyHkax C.1-C.5. KoHCTpyKuus aToro gatyvka
ToKa obecnevmBaeT nMoslydeHMe MSIOCKOW KPUMBOW BHOCUMOTO 3aTyxaHusi npwu
ncnonb3oBaHuM oTpeska kabensa RG 400 grnmHon 1 m. [Ans Toro, 4tobbl nsbexartb
MHOXECTBEHHbIX OTPaXeHWn, cneayeT coeduHUTb aTtTeHatop 3atyxaHuem 20 ob
unu 6onee HENOCPEACTBEHHO C BbIXOAHbLIM NMOPTOM.

Mpumeyanune - MNpumepbl KOHCTPYKLUMM NpuBeadeHbl Ha pucyHkax B.1-B.5 6es
yKa3aHusi 4OMyCKOB.

PucyHok C.1 - YepTex KoakcumanbHoro gatymka (nucrt 1 ms
5)
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c) Bug cBoky B paspeag

Mpumedanue - LieHTpanbHas naTtyHHas YacTtb. Pa3meps! 1:1.

PucyHok C.1 - YepTex koakcmanbHoro gatymka (nmcT 1 us 5)

PucyHok C.2 - YepTex KoakcuanbHOro gatymka (nucr 2 us
5)
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Mpumevanne - Pasmep pesuctopa - 0805; conpoTtuenenne pesuctopa - 51 Owm;
pasMeLLeHne - CMMMETpUYHoe (Mcnomnb3oBaTh LWabnoH); matepuan - 0,5 um F& -4,

NO30roYeHHbIN; F;: - ABa Komblla Ha KaXdoW CTOPOHe pesucTopa Mnmoc OOHO
KOnMbLO PsSOOM C BbIXOOHOW TpaHbio neyatHou nnatbl. Heobxogmmo okono 25
pe3ncTopoB

PucyHok C.2 - YepTex koakcuanbHoro gatdunka (mmct 2 us 5)

PucyHok C.3 - YepTeXx KoakcuanbHoOro gatymka (nmct 3 us
5)
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PucyHok C.3 - YepTex koakcunanbHoro gatdunka (nmct 3 us 5)

PucyHok C.4 - YepTeXx KoakcuanbHoOro gatymka (nmct 4 us
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PucyHok C.4 - YepTex koakcuanbHoro gartyuvka (nmcT 4 13 5)
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NMpunoxeHue D (cnpaBo4yHoe). U3nyyaemblie
NOns Npu 3NIeKTpocTaTMYeCKUX paspsaax,
co3faBaeMbiX YerIOBEKOM, AepKalnum
MeTansfiM4yeckum npegmeT, U UCNbiTaTelIbHbIM
reHepaTopoM 3IeKTPOCTaTUYEeCKMX pa3paaos



Mpunoxenve D
(cnpaBo4HoOE)

D.1 O630p npoueccoB, Bbi3biBalOLWMUX NeKTPOMarHMTHbIe Nons

D.1.1 O6wue cBegeHus

dopma Mmnynbca Toka B HacTOSILLEM CTaHOapTe, a Takke B ero npeablgyLmx
N3JaHusAX YCTaHOBIEHA, MCXo4s M3 TOro, YTO MPOUCXOOMUT 3MEKTPOCTATUYECKUA
pa3psia OT YerioBeKka, AepXKallero B pyke HeOomnblLUoW MeTannmuyeckuin npeamer.
OnekTpocTaTUYecKuiA paspsia OT YerioBeka, a Takxke paspsig OT MCMblTaTerbHOro
reHeparopa 3NeKkTpoCcTaTUYEeCKUX paspsiAoB CO30al0T CUMbHbIE SNTEKTPOMArHUTHbIE
nons.

Hwke paccMoTpeHbl nogada paspsiga OT 4YerioBeka, a Takke npouecc,
NPOUCXOASLLMIA B UCMbITAaTENBHOM reHepaTope 3NIeKTPOCTaTUYECKUX paspsaoB.

D.1.2 dnekTpoctaTMyeckum paspsg ot YenoBeka
Mpy nogayve anekTpocTaTUYECKOro paspsga OT yeroBeka Ha ucnbityemoe TC
npoucxoaaT crneayoume cobbiTus:

a) npy NpUBNVXKEHUN MeTanMM4Yeckoro npeameTa, KOTopbl AepxaT B pyke, K
MeTanm4eckor NoOBEPXHOCTM ucnbiTyemoro TC [0 NOsiBNeHUst paspsigHOro Toka
YK CYyLecTBYeT arekTpocTatuyeckoe norne. Toka HeT (MM ecTb O4eHb
HeOOrbLLOIA), HET U MarHUTHOTO MOJS;

b) npy BO3HWMKHOBEHWMM paspsga Mexay MeTannMyeckum npeamMeToM B pyke U’
ucnoityembliM  TC  anekTpocTtaTuyeckoe nofe Mexay HuMmn  ocriabesaer.
HanpsbkeHvne B ayre ymMeHbLUAeTCs OT CBOEro MCXOAHOro 3HaveHusa o 25-40 B B
TeyeHne 50 nc - 5 HC. Bpemsa ymeHblleHUA HanpsxeHus B Ayre 3aBUCUT OT
NCXOOHOro 3HaYEeHUs1 HaNPsHKEHUS, NapameTpoB Ayrn U Apyrux dakTopos. [lepBbiM
waroM B yepege  COObITMA,  BbI3blBalOWMX  CUIbHble  MepexofHble
3IEKTPOMarHnTHble nons, ABNsETCA nepBoHavarnsHoe yMeHbLLeHVe
Harnps»KeHHOCTM 3NEKTPUYECKOrO MOors;

C) B MeTannM4eckomM npegMeTe, Haxoaslemcs B pyke yernoBeka, U B TC HauynHaeT
BO3HUKaTb TOK. OCHOBHOM (PPOHT TOKA PacnpOCTPaHSIETCSA CO CKOPOCTbIO CBETa U
B TeyeHne BpemMeHu, paBHoro 0,8 Hc, OocTuraeT pyku denoseka. Mo mepe
[anbHelnLero pacnpocTpaHeHnst Toka B ucnbiTyemom TC © pyke uYeroseka
BO3HUKAIOT OTPaXXeHUS U MOTEPU U3-3a U3ITyYEHUS U COMPOTMBIIEHUS, YTO NPUBOANUT
K CIOXHOW MOZENM NNOTHOCTM ToKa Kak B UcnbiTyeMoMm TC, Tak 1 B Terne YeroBeka;

d) no mepe npogorMKeHUsa npouecca nepegayvn 3nekTpocTaTMdeckoro paspsga
COCTaBIISAOLLME TOKA C HaMBbICLLEN YacTOTOM BbICTPO 3aTyxatoT, B OCHOBHOM U3-3a
nany4yeHunsa. dopma paspsgHOro Toka C yBenmydeHneM BpeMeEHM cTaHOBUTCA Gonee
rmagkon (C MEeHbLUMM YPOBHEM BbICOKOYACTOTHbIX COCTaBMSOWMX), M, HaKOHeL,
TEeno 4YernoBeka BXOOUT B 3eKTpoCTaTU4eckoe paBHoBecue C ucnbiTyembiM TC.
OpHako ocTaTouHbIM 3apsaq Ha Tere YerioBeka He MOXET OblTb HyneBbIM, TaK Kak
Ayra gormkHa nc4e3HyTb 40 TOro, Kak Terno YenoBeka NofiHOCTbIo paspsaauTca. Ecnm
pyka 4enoBeka W MeTalyIM4eckun npegmeT npoaoskaloT npubnmkatbcs K
ucnoityemomy TC, MOXeT BO3HUKHYTb TMOBTOPHbIA pa3pss nNpyv  MeHbLleM
HanpsikeHUn. ATOT NPOLLEeCC NPUBOAUT K NocrneaoBaTerlbHbIM 3NEKTPOCTAaTUYECKMM
paspsgam, Kaxabli U3 KOTOPbIX XapakTepn3yeTcsl MEHbLUMM HanpshxeHnem n 6onee
ObICTPbIM BPEMEHEM HapacTaHUs (YaCTUYHO M3-3a HU3KOMO HaMpPsPKEHWS);



€) BO Bpemsi Kaxmoro M3 nocrieqoBaTenbHOCTU paspsgoB Habnogatens Oyger
OTMeYaTb MOBbLILLEHHYIO MMOTHOCTb 3apsda B KakoW-nMMGO TOYKe PyKW, Temna wunm
ncnbityemoro TC 0o nosiBneHvst paspsiga, ObICTpoe M3MeHeHVe paspsaHOro Toka
BO BpeMs goasbl pa3psaa M HeGOombLLIOW OCTaTOYHBIN 3apan nocre paspaaa;

f) MamMeHsOWaAsca NNOTHOCTL 3apsga W U3MEHSIOLMECS TOKM NPUBOLAT K
BO3HUKHOBEHMWIO U3ITy4aeMOoro 351eKTPOMarHUTHOrO nonsi. XapakTepucTuKM nons B
GrvkHen 30He onpeaensitoTCa HEeNOCPEeACTBEHHO TOKOM U 3apaaoM, Ans 60mbLmnx
pacCcTOSHUM XapakTEPUCTUKM NOMsS onpeaensatTcs NPoU3BOAHBIMWU TOKa U 3apsaa.
MN3amepeHna nokasblBatoT, YTO MepexodHble MosSid 3feKTpocTaTudeckoro paspsaja
AN NepBbIX HAHOCEKYHA BO3MYLLEHMSI AOCTUMHYT YCIIOBUI NOSSA B AarbHEN 30HE Ha
paccTtosiHum 10 cm oT ayru;

g) Npou3BoAHbIE NO BPeMeHM ToKa U 3apsaa 6yayT okasbiBaTb GOrbLIOe BIUSIHUE
Ha HapyLLeHVe PyHKLMOHMPOBAHNS 3NEKTPOHHbLIX CUCTEM;

h) HeobxoaMmMO OTMETUTb, YTO MPU INEKTPOCTATUYECKOM paspsife OT YerioBeka
Npo13BOAHbIE TOKA U 3apsifa ONPeAEnstoTCA BPpEMEHEM YMEHbLLEHUST HanpPsXKeHNs
B ayre. Takmm ob6pa3om, BpemMs HapacTaHWsl TOKa 3NEeKTPOCTaTU4eCcKoro paspsga
onpegensieT BbICOKOYACTOTHBIE KOMMOHEHTbI 351EKTPOMAarHUTHOrO nossi.

M3 BblleckazaHHOrO criegyeT, YTO NepexoAHble MNonst 3NeKTPoCTaTUYecKoro
paspsga "4yernoBek - MeTann"  ABMAKOTCA  BaXHOW  4acTbio  npouecca
3MEeKTPOCTaTUYECKOrO paspsga. Mpn KOHCTpyMpOBaHUn naeanbHoro
ncnblTaTeNbHOrO reHepaTtopa 9fieKTPOCTAaTUYECKUX paspsaoB  AaHHble  MOons
AOJIDKHbI 6bITb BOCMPON3BEAEHDI.

D.1.3 UcnbiTaTeNbHbIN reHepaTop ANEKTPOCTaTUYE CKUX pa3panoB

Hwxe paccMOTpeHbl NPOLLECCHI, MPOUCXOASALLME B UCMbITATENbHOM reHepaTtope
3MEeKTPOCTaTUYECKUX pa3psaoB.

MockormbKy 6GOMbLMHCTBO WCMbITAHUA MNPOBOAAT B KOHTAKTHOM  pexume,
obecneymBatolleM OOMbLUYI0 BOCMPOM3BOAMMOCTb, HWKe paccMaTpuBaloTCA
ncnblTaTenbHble reHepaTopbl, paboTarume B KOHTaKTHOM peXnme.

Mpn nogaye a3MEeKTPOCTATMYECKOro paspsga WMMEKT MeCTo cregyloume
coObITuS:

a) paspsgHbli HAaKOHEYHUK WCMbITaTeNbHOro reHepaTopa MpuKNagbiBalT K
3a3emMreHHon (B 6onbLMHCTBE cnyyYaeB) YacTu ucnbityemoro TC;

b) KoHOeHcaTop B reHepaTope 3MeKTPOCTATUYECKUX PaspsiAoB 3apshkaloT A0
nogaun paspsga. Bo MHorMx mMoaensax uchnbiTaTenbHbIX reHepaTopoB Gorblias
YyacTb ONEKTPOCTaTUYEeCKOro Moss, MOsIBNALWErocs B pesynbTaTe npolecca
3apsga, dopMUpyeTcsl BHYTPU MCMbITaTenbHOrO reHepatopa. B pesynbtarte
anekTpocTaTndeckoe none Ao paspsga 3HaYUTENBHO MeHbLLe
3NEeKTPOCTaTUYECKOro MONs, M3MEPEHHOro B TOM e TOoYke OT YerioBeka,
3apPSHKEHHOTO TEM XKE HanpsKEHNEM;

C) paspsg cosgaeTcs  Npy  3aMblkaHUM  pene  BHYTpU  reHepaTopa
aneKTpocTaTUYecKnx paspsinoB. KOHCTpyKLUS cneumanbHbiX pere obecnedvBaeT
XOPOLLYt0 BOCMPOM3BOAMMOCTbL hOpM paspsigHoro Toka. OaHako u3-3a TOro, 4To
pene SIBNAETCA BHYTPEHHUM U He SIBMAETCS TOYKOW, B KOTOPOW UCMbITaTeNbHbIN
reHepaTop conpukacaeTcsi ¢ UcnbiTyeMbiM TC, nosiBNeHMe paspsigHOro Toka
OTNMYaeTCcs OT BO3HWKHOBEHMSI pa3psijia OT YEnoBekKa;



d) HanpsikeHne B pene ymeHblUaeTcsi odeHb ObIcTpo (MeHee Yem 3a 100 nc), uTo
NPVMBOOMT K pacnpOCTPaHEHUO TOKa OT perie No BCEeM HanpaBfieHMsIM U Ha BCe
KOHTaKTUpyOLLME MeTarnMyeckne 4actu W gpyrue  MeTarmiMyeckue 4vacTu,
Haxogaumeca nobrnm3ocTn. TOK pacnpoCTpaHAETCA CO CKOpPOCTbio cBeTa (B
AN3NEKTPUKAX C MEHbLLEN CKOPOCTbIO). Bpemsa HapacTaHus Toka paBHO BpeMeEHM
YMEHbLLEHMS HAMPSYKEHNS;

f) BpemMsa ymeHblUeHns1 HanpsixkeHna cocTasndeT meHee 100 nc, HO B HacCTOALLEM
cTaHpapTte Tpebyetcs, 4Tobbl Bpemsa HapacTaHus Toka 6bino pasHo (0,8+0,2) HC
npy M3MepeHMM B TOYKE KOHTaKTa C uenbt. [Ona 3Toro wucnbiTatesnbHble
reHepaTopbl AMEKTPOCTATUHECKUX Pas3psgoB KOHCTPYMPYHOT Tak, YToObl yBENMUYNTD
BPEMSsI HapaCTaHWsi TOKa OT OYeHb HebOonbLUOro B pere A0 CTaH4apTM30BaHHOMO
3Ha4YeHWs B pa3paaHOM HaKOHEYHMKE;

g) nepexodHble 3MEeKTPOMarHUTHblE TMOfs BbI3bIBAOTCSA MNPOU3BOAHLIMU MO
BPEMEHM BCEX TOKOB W MPOM3BOAHLIMW MO BPEMEHW MMOTHOCTM 3apsiaa.
Heo6xoQumo oTMeTUTb MPUHLUNNANbHYH pasHULYY SMEKTPOCTaTUYECKMX pa3psiaoB
OT UCNbITaTENbHOMO reHepaTopa U OT YenoBeka C MeTanM4yeckum npeameToM B
pyke. [Ina paspsga OT YeroBeka HapacTaHve Toka B Ayre npeacTaBnseT cobol
KPaTKOBPEMEHHBIN MPOLECC, KOTOPbLIM U OnpedenseT ChekTp nepexoaHbiX
SNeKTpoMarHUTHbIX  noner. OpHako AN UCMbITATENbHOrO  reHepartopa
3NEeKTPOCTaTUYECKUX Pa3psaoB B KOHTAKTHOM PEXVMME BblCOKOYACTOTHBINA CMEKTP
onpenenseTcsa He BPEMEHEM HapacTaHUsi TOKa B paspsgHOM HaKOHeYHuKe, a
BPEMEHEM YMEHbLUEHUS HAMNPSPKEHUS B PErE;

h) yuuTbiBass TO, YTO BCE M3MEHSAIOWMECA TOKM B WCMNbITATENlbHOM reHepaTope
BbI3bIBAIOT NOABMEHME NEPEXOOHbIX NEKTPOMarHUTHbIX Nonewn, cregyet oTnuyaTtb
nepexodHble  nond, Cco3gaBaemMble  U3MEHSIOWMMUCSA  TOKaMu B pene
amvtenbHocTblo 100 Nc, oT nepexofHbiX Nosien, Bbl3blBAEMbIX WU3MEHSAIOLLMMUCS
TOKaMM B Touke paspsaga grnurenbHocTbio (0,8+0,2) Hc. [lepexogHble nons,
Bbl3blBaeMbl€ ObICTPbIMM TOKaMM B UCMNbITATENbHOM reHepaTope, ABNSKTCS, Kak
npaBuro, HexenaTterbHbIMW, T.K. OHU MPUBOLAT K MOSIBNEHMIO BbICOKOYACTOTHbIX
COCTaBNAOLLMX NOMS, OTCYTCTBYIOLLMX NPU SKBUBANEHTHOM paspsiae OT YerioBeka C
TEMMU e 3Ha4YEeHUSIMN BPEMEHU BO3pacTaHNA TOKa B TOMKE paspsaga.

Bknag 6bICTpbIX npoueccoB B 0Opa3oBaHME NEPEXOAHbIX 3NIEKTPOMArHUTHbIX
nonen B 3HAYUTENbHOW CTEMEHUM 3aBUCUT OT KOHCTPYKLUWUW WUCMNbITaTENbHOMo
reHepartopa. [laHHble 3neKTpoMarHUTHbIE MO MOryT ObiTb NOAaBMiEHbl UM MOTYT
AOMUHMPOBATL  MNPU  UCMbITAHUAX B 3aBUCUMOCTM  OT  MPUMEHSIEMOrO
ucnblTatensHoro reHepatopa. K coxaneHuo, TpeboBaHnsa K gaHHbIM NEPEXO4HbIM
3MEeKTPOMarHUTHbIM MOMISIM B HACTOSILLEM CTaHAapTe He YCTaHOBfEHbl, B
pesynbTate 4Yero BIMSHUME NepexodHblXx rnornen Ha  PyHKUMOHMPOBaHUE
ucnoityemoro TC MOXeT CUNMbHO 3aBUCETb OT KOHKPETHOrO WUCMbITaTENbHOro
reHepaTopa.



D.2 Peakuum wucnbityembix TC Ha Bo3geucTBME 3NeKTpOCTaTUYECKUX
paspsigoB

Bo Bpemss ucnbiTaHMA Ha YCTOMYMBOCTb K 3NEKTPOCTATUYECKMM paspsgam
NPoOBEPSAIT  peakumm wucnbiTyeMblx TC  nNpy pasnu4YHbIX — 3NEKTPUYECKMX
BO3ENCTBUAX.

K HUMm oTHocATCS:

- HaNpsbkeHne, cnocobHoe Bbi3BaTb NPOOON AMINEKTPUKA;

- ABNEHMs BTOPUYHOIo Npobosi B 3a3opax, yaaneHHbIX OT TOYKU UHXEKLIUN;

- NaAeHUs HaNPsPKEHNS!, Bbi3BaHHbIE NPOTEKAHNEM TOKOB B COMPOTUBIIEHUSIX;

- MarHuUTHbIE MOS, BbI3blBaeMble M3MEHEHVSIMU TOKa (NPOMOpLMOHaribHble

Ledi i dt);

- MarHUTHbIE Moss, Bbl3blBalOLLWE HABE4EHHbIE HANPSHKEHWS;

- 9neKTpuYeckre nosns, Bbi3blBaloWLMe HaBeOeHHble HanpshkeHusi, KoTopble
MOIyT ObITb NONAMU AanbHeN 1 GAVXKHEN 30H.

YuntbiBass, 4YTO ONIEKTPOCTATUYECKUA paspsn  npeactaBnseTr  cobon
COBOKYMHOCTb BO34ENCTBYHOLWMX (PaKTOPOB, MUCMbITAHUSA Ha yCTOMYMBOCTL K QCP
OTNMYalTCA B 3TOM OTHOLUEHUWM OT MUCMbITAHUW Ha YCTOMYMBOCTb K
3NEeKTPOMarHUTHOMY MOsHo.

Hwke npuvBegeHbl HeKOoTopble nNpUMepbl HapylweHUn YHKLWOHUPOBaHUSA
ncnoityeMblx TC B pesynbTare BO34eNCTBUS NEKTPOCTaTUYECKUX pa3psgoB:

- paspsg Ha pa3beM COeaVHUTENS, BbI3biBalOLWMIA pa3pyLleHne UHTerpansHoOm
CXEMBbI.

B gaHHOM cnyyae nopor paspyLleHus onpenenseTca aHepruen, nepegaBsaemon
WHTerpanbHOM cxeme, MakCMMarbHbIM TOKOM UMK 3apsagoM nepefarowmmcs Yepes
WHTErpanbHyto CXemy;

- pa3psg Yepes 3a30p B NIIAaCTUKOBOM Kopryce, B pesyrbTare KOTOPoro nuckpa
AOCTUraeT NHTerpasnibHOM CXeMbl.

B pnaHHOM cnyyae ucrnbiTaHWe 3neKTpocTaTUYecKMM paspsgoM onpegenseT
BO3MOXHOCTb NpPo60s AN3NeKTpUKa Yepes TpeLmHy B NacTuKe;

- pa3psag Ha waccu, Bbi3biBalowmi cbon B CUCTEME, YCTAHOBMEHHOW B LLACCHW.
B paHHOM cnyyae nepexodHble MOMd Mpu  3MekTpocTaTUYecKoM  paspsge,
BO3[ENCTBYIOLIME Ha NPOBOAA, Pa3BOAKY UIMM HEMOCPEACTBEHHO Ha UHTerpasbHble
CXEMbI, BbI3bIBAlOT MOSIBNIEHNE HAMPSIKEHUA UM TOKOB, KOTOPbIE MOrYT HapyLMTb
nornyeckmne gyHKL MM obopyaoBaHus.

CBA3b paspsgHOro Toka B MCMbITATENbHOM reHepaTope 3neKTpPoCTaTUdecKmx
paspsgoB  C BO3HUMKAOWMMKM  MpU 3TOM  3NIEKTPOMarHUTHbIMK  MONSMU
onpegenseTcya, npexae BCero, 3HaYeHMeM Mpou3BOLHOM pPa3ps4HOro Toka Mo
BpeMeHu. B ganbHenweM CBA3b MeXay BO3HUKLUMMUK 3NEKTPOMAarHUTHBLIMW NONSIMU
N NPOBOAOM, Pa3BOAKOW WM WHTErpansHom cxemon B ucnbityemom TC Oyget
3aBMCETb OT CKOPOCTU U3MEHEHUI 3MEKTPUHECKOrO N MarHUTHOro nosewn. MNpu aTom
BNUSIHME MPOU3BOAHbLIX MO BPEMEHU MpPOLLEeCCOB, MpOTeKalwmx Mpu co3gaHum
3MEKTPOMArHUTHbIX Noferl N MHOYKUUW, NPUBOLAUT K pasnmuunio oopM mMnysbca
paspsagHOro ToKa M HaBedeHHbIX HanpskeHun B npoBodax M passogke. Kak
NnpaBwro, HaBedeHHbIE HanpPsKeHUs MMEKT MEHbLUYH LUMPUHY MOSoChbl YacToT B
CpaBHEHMM C NOMOCOM YacTOoT pas3psgHOro Toka UCMbITaTerbHOro reHeparopa.

M3-3a 3aBNCMMOCTUN XapaKTepUCTUK NepexodHbIX 3MeKTPOMarHUTHbIX Moren ot
KOHCTPYKLUMN OTOENMbHbIX UCMbITaTElNbHbIX FEeHepaTopoB 3fIeKTPOCTaTUYECKMX
pa3psnoB (0COBEHHO B YacTu COCTaBNAKOLWMX Nond Ha YyacTtoTax csbiwe 300 My)
MOXHO nosfiaraTb, YTO HaBedeHHble TOKW B pas3BoAdKe, npoBogax WM B
MHTEerpanbHbIX Cxemax Takke OyayT B 3HaYUTENbHOW CTeneHW 3aBuceTb OT
KOHCTPYKLUN UCNbITaTeNbHOrO reHeparopa. Pasnuyuna napameTpoB HaBeOeHHbIX
TOKOB MOryT NPMBECTU K pas3bpocy pesynbratoB WUCMNbITaHWA (CBSAI3@HHbIX B
OOMbLWKNHCTBE CrlydaeB C HapyLleHneM (yHKLMOHUPOBAHUA CUCTEM, HO He C WX



paspyLLeHneM), ecnm O4HO U TO Xe ucnbiTyemoe TC MUCMbITbIBAKOT C NPUMEHEHNEM
Pa3fNYHbIX UCMbITaTENbHbLIX rEHePaToOPOB AMNeKTPOoCTaTUYECKMX pas3psaoB U ecnu
N3roToBUTENMb UCMbITATENbHOrO reHepaTopa He NPeanpPUHSAN Mep Mo YMEHbLUEHUIO
HeXxernaTenbHONW  COCTaBMsAOLWEN  9MeKTPOMarHWTHbIX — MOorier,  Bbl3blBaeMbIX
ObICTPbIM CHXXEHUEM HanpsixeHus B perne. HeobxogumMo OTMETUTb, YTO pasnnyung
pe3ynsTatoB UCNbITaHUM MOryT ObiTb, Mnpexae Bcero, nNpyv BOCMNPUUMYUBOCTM
ncnbityemblx TC K BbICOKOYACTOTHbIM 3MEKTPOMArHUTHbIM NOMAM (Ha YacTtoTax
cebiwe 1 1Tw).

D.3 MNepexoaHble nonsa npu Bo3ae UCTBMU 3NeKTpPOCTaTMYe CKUX paspaaoB

B HacTosiwem nogpasgene npvBedeHbl pesyrnbTaThl U3MEPEHUN nepexogHblX
9NIeKTPUYECKNX U MarHUTHbIX MOMen  3MeKTPoCTaTUYecKUX paspsgoB  OT
MeTannMyeckoro npegMeTa B pyke 4yernoBeka npu HanpsxeHun S5 kB. MoeanbHbin
UCnbITaTernbHbIN reHepaTop 3MeKTPOCTaTUYECKUX paspsanoB OOIDKeH co3faBaTtbh
Takue >e Mnons npu UCMNbITaHUSX B KOHTaKTHOM pexume C HanpshkeHvem 5 kB.
PesynbtaTbl U3aMepeHun normydeHbl ¢ NPUMEHEHUEM LUMPOKOMONIOCHbLIX CEHCOPOB
nons (NpyM HepaBHOMEPHOCTU YaCTOTHOW XapakTepucTukn =1 b B nonoce yactoT
1,5 My - 1,5 ITu), pasmelleHHbIX Ha BepTuKanbHOM OMOPHOW MfacTUHEe Ha
pacctosiHuM 0,1 M OT TOYKM paspsga (NONOXeHUs Lernn).

PesynbTaTbl M3amMepeHnin HanpsXKeHHOCTU 3MEeKTPUYECKOro Nons npeacTaBlieHbl
Ha pucyHke D.1.

PucyHok D.1 - 3aBUCUMOCTb OT BpEMEHU HanpsXeHHOCTH
3N1IeKTPUYeCKOro nosisl Npu 3fieKTpocTaTU4YeCKOM paspsge
OT YenoBeka, Aepxallero metTannmyeckum npeamer,
3apsKeHHbIW Ao HanpsXkeHUa 5 KB. UamepeHusa Ha
pacctosiinm 0,1 m npu anuHe ayrmn 0,7 MM U BpeMeHuU
HapacTaHus C

Hanpr#eHHocTs anekTpr4eckoro nona, kKBim
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0 1 2 3
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PucyHok D.1 - 3aBMCUMOCTb OT BPEMEHM HAMPSPKEHHOCTW 3NIEKTPUYECKOro MNons
npu 9NIeKTPOCTaTUYECKOM pa3psge OT YerioBeka, AepXallero MeTarnmyeckui
npeaMmeT, 3apsikeHHbIN 00 HanpsbkeHust 5 kKB. amepeHus Ha paccTosiHum 0,1 M npu
AnvHe ayrm 0,7 MM 1 BpeMeHW HapacTaHus cunbl Toka 850 nc

BpemMsa yMeHbLUEHMS HanpPsHKeHHOCTU 3NeKTpUYeckoro nons Ha pucyHke D.1
COOTBETCTBYET BPEMEHW HapacTaHUsa Toka paspsa.

PesynbTaTbl M3MEpeHU HanpsPKeHHOCTM MarHUTHOrO Mons NpefcTaBfieHbl Ha
pucyHke D.2.

PucyHok D.2 - 3aBMCUMOCTb OT BpeMeHU HanpsXXeHHOCTU
MarHMTHOro Noss NPy aNeKTpocTaTu4eCcKkom paspsige ot
YyerioBeKa, gepkaliero metannmyeckum npegmer,
3apsKeHHbIN A0 HanpsxeHUa 5 KB. NUamepeHuns Ha
pacctosiinm 0,1 m npu anuHe ayrm 0,5 MM u BpemeHuU
HapacTaHuUs CUNbI

HanpsmxkeHHOCTE MarHUTHOMO NOMA, AfM
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PucyHok D.2 - 3aBMCUMOCTb OT BPEMEHM HAMPSPKEHHOCTU MArHUTHOrO MONd Mpu
3MEeKTPOCTaTUYECKOM paspsaae OT YenoBeka, AepXallero Metanim4eckun npeamer,
3apsbkeHHbIN 00 HanpshkeHna 5 kB. M3amepenuna Ha paccTosiHum 0,1 M npu anvHe
ayrm 0,5 MM 1 BpemeHn HapacTaHua cunbl Toka 500 nc

3aBMCUMOCTb HaMPSPKEHHOCTU MArHUTHOTO Mons OT BpeMeHn Ha pucyHke D.2
noBTOpsieT hopMy ToKa paspsaa.

Bo3amoxHon npobnemort ucnbliTaTenbHbIX FEHEPaToOPOB 3MEKTPOCTaTUYECKMX
pa3psaoB ABMAOTCA KonebGaHusi Mpu Bo3pacTaHuM Toka paspsifa (HasbiBaeMble
Takxke "3BoHOM"). Kpome Toro, nepexogHble nonsd oT UcnbiTaTeNlbHbIX reHepaTopoB
3MeKTpoCcTaTUYECKOro paspsaa MoryT oTnmyaTbCs OT Nosen, Bbi3BaHHbIX pa3pagom
"4yenoBek - MeTann" B 3aBMCUMOCTWN OT OpUEHTaUun gaTyumka nofsi OTHOCUTENbHO
ncrnbITaTeNbHOro reHepaTopa 1 3a3eMnsLero nNposoaa.



D.4 HaBeaeHHOe HanpsXXeHMe B Manoun netne

[Mpn BO3HUKHOBEHUM MEPEXodHbIX TMOfen 3NEeKTPocTaTUYEeCcKoro paspsiaa
NPOUCXOAUT NPOLLECC HAaBEOEHUS HANPSXKEHUA B TPACCUPOBKE NevaTHbIX nnat. [ns
N3MEPEHUA HaBEAEHHbIX HanpshkeHUn MNpUMEHsIOT MeToa "marnon netnn". [pu
NUCMOSMb30BaHUM Manon neTnn, pasMelwaeMon Ha nracTUHE  3a3eMIieHus,
N3MEPEHNA  BbICOKOYACTOTHOM COCTaBMSAOWEN NEepPeEXoaHbIX MOSIEn  MOXHO
NPOBECTU TakK, YTOObI He NoTpeboBanack kKanMbpoBKa LUMPOKOMNOSIOCHbLIX CEHCOPOB
nons M pesynbraTbl M3MEPEHUSI OTpaKanuM MPOLECC WMHAOYKUUW HanpsbkeHun B
npoBogHukax 6Gonee 4eTko, 4YemM pes3ynbTaTtbl M3MEPEHUs NapaMeTpoB
3MEKTPOMArHMTHOroO nons. VcnbitTatenbHas ycTaHoBKa NpeacTaBfieHa Ha pUCYHKe
D.3.

PucyHok D.3 - [lonykpyrnasa netns Ha nnacTuHe
3a3emMrneHus

Hanpasnexve
K MCNBITATENEHOMY
reHaparTopy
i —
Monykpyrnas
neTns
KoakcuaneHoe
COSnUHEHHE

€ Harpyakoi 50 Om

PucyHok D.3 - lNonykpyrnasi neTns Ha nnacTuHe 3a3emMreHus

3aBMCUMOCTb  OT  BPEMEHU  HaBEOEHHOro  HarpshKeHus, BbI3BaHHOIO
aneKTpocTaTUYEeCKUM paspagoM "deroBeka - MeTann” npu HanpshkeHun 5 kB ¢
BpeMeHeM HapacTaHus cunbl Toka 850 nc, npeacTasrieHa Ha pucyHke D.4. lNpu
M3MepeHnaxX MNpUMeHAnacb Monykpyrnas netns paguycom 14 MM, AnameTpom
nposoga 0,7 MM, pasmeleHHaa Ha pacctogHum 0,1 M OT ucnbITaTenLHOro
reHepaTopa ariekTpoctatudeckmx paspsgos. nmHa aymm paBHa 0,8 M,
nonykpyrrasi neTnsa HarpyxxeHa conpotusrieHnem 50 Om.

PucyHok D.4 - 3aBUCMMOCTb OT BpeMeHU HanpsXKeHus,
HaBeAEeHHOro 3NIeKTPOCTaTUYeCKUM pa3psanom B
NONyKpyrrnou netne
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PucyHok D.4 - 3aBUCMMOCTb OT BPEMEHW HanpshkeHWsd, HaBeOeHHOro

3NeKTpoCTaTUYECKUM paspsiaoM B NONYKPYrnon neTne

D.5 UamepeHue wuanyvyaembiXx Moneu, Bbi3BaHHbIX 3J1€KTPOCTaTU4EeCKUMU
pa3psgamMum, C NOMOLLLIO KOMMeEpYeCKUX CEHCOpPOB nons

M3mepeHnsa usnydyaemblX 3MeKTPUYECKUX M MarHUTHbIX MOfen, Bbl3BaHHbIX
3MeKTpocTaTu4yeckumm paspsgamm, MoryT ObiTb  NpoBeAeHbl C  MOMOLLBHO
KOMMEpPYECKMX CEHCOPOB Mors.

[Mpumep ycTaHOBKKW ONS U3MEpPEeHUsa 13ryvdaemblX nosien npuBefeH Ha puUcyHke
D.5.

PucyHok D.5 - lpumep ycTaHOBKM ANS UamepeHus
M3ryYyaeMbIX 3NIeKTPUYECKUX U MAarHUTHbIX NONEen
3fleKTpocTaTUYECKUX paspsaoB

Uudhpoeoi ocumnnorpady

HMeneiTateneHieiiA
reHepaTop

. 50 Om
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KnakeuansHeii kabens 50 Om / Metneeoi cencop,/ OQHONONKCHLIA CEHCOP




PucyHok D.5 - lNpumep ycTaHOBKM AS19 U3MEPEHNA U3STydaeMblX 3NEKTPUHECKUX U
MarHUTHbIX NOSen 3aNeKTpocTaTUYECKNX paspsigos

[ns nsmepeHnst aNeKTPUYECKNUX U MarHUTHbIX NOSen C NPUMEHEHNEM YCTaAHOBKM MO
pucyHky D.5 ncnonbayort:

- UMdOPOBON 3anoMUHAIOLLMIA ocLumnnorpad ¢ LWMPUHOKM Nosiockl He MmeHee 2 MTu;

- Habop KOMMEpPYECKMX CEHCOPOB MarHUTHOrO nomns (Manasi NeTnsa ¢ 3KpaHoM
AN UCKIOYEHUS] BIUSAHUSA  3NIEKTPUYMECKUX MOMen) W 3neKTpU4eckoro nons
(HECMMMETPUYHBIN OAHOMOSMOCHLIA BUOpaTop);

- KoakcuanbHbIn kabernb conpoTtmereHem 50 Owm;

- UCNbITaTENbHbIN reHepaTop ANeKTPOCTaTUYECKNX Pa3psaoB.

M3mepeHna crnegyetr npoBOoAMTb B 3KPaAHMPOBAHHOM MOMeELLEHUN (ecru
OKpyxawwas obCTaHOBKa He CO034aeT CYLUECTBEHHbIX MOMEX, MNPUMEHeHne
3KpaHMPOBAHHOIO MoMelleHns He Tpebyetcs). HanpsbkeHne wucnbiTaTenbHOro
reHepatopa AO/mkHO 6biTb 5 KB. PaspsagHbii TOK M3MepSIoT C UCNOSIb30BaHWEM
AaTtyumka ToKa, COOTBeTCTBYoLWEro TpeboBaHmam npunoxerus C. PaspsaHbin TOK
CpaBHMBAIOT C onopHon dopmon Toka. LindppoBon ocuwunnorpad pacnosaraioT B
3KpaHNpPOBaAHHOW Kamepe.

CeHcopbl nons coeguHAKT € ocumnnorpadoM  KoakcuarbHbIM - kabenem
conpoTuneHnem 50 Om, npoxoaswmm yepes pebpo aKpaHMPOBAHHOIO KOXyXa, KakK
nokasaHo Ha pucyHke D.5. KoakcuanbHbii kabenb gormkeH ObiTb pacnosioxkeH Tak,
yTobbl He noaBepratbCA  BMAHUIO  U3MydaemblX Mornen  (ans  3Toro
HE3KPaHNPOBAHHbLIN KOaKCuarbHblA Kabenb pasmMeLlialoT BO3MOXHO 6rmke K
9KpPaHUPOBAHHOMY KOXyXY, 93KpaH 3KpaHMPOBAHHOrO Kabens CoeauHsAlT C
KOXyXOM).

C ncnonb3oBaHveM ocuunnorpada U3MepstoT HanpsbkeHne Ha COnpoTUBIEHUN
50 OM. DnekTpocTaTU4ecKni pasps No4atoT B KOHTAKTOM™ pexume Ha 60rmbLuyto
MOBEPXHOCTb  3KPaHMPOBAHHOrO  Kopryca. NcnbiTaTenbHbll  reHepaTop
3MEKTPOCTaTUYECKMX pa3psagoB CABUraloT nNpu nogade paspsigoB, ¢ TeM 4TOoObI
N3MEepUTb U3fydaeMble Noss Ha PasfMyHbIX PAaCcCTOAHUSX OT CEHCOPOB.

* TekCcT cooTBETCTBYET opurnHany. - MNpumedaHue nsrotoeutens 6asbl 4aHHbIX.

OnekTpuyeckoe M MarHATHOe Morfie, BbI3BAHHOE 3NEeKTpPOoCTaTUYECKUMU
paspsigaMu, pacCYUTbIBAOT C YY4ETOM M3MEPEHHOMO HABEAEHHOrO HanpshkeHus B
Harpyske ceHcopa. [1rist 3Toro:

- M3MepsloT C MNOMOLBI LMdPOBOro ocuunnorpada HanpshkeHue vif) Ha
Harpy3ske 50 Owm, HaBegeHHOe uM3nydYaeMbiMy  MNOMAsSIMK,  CO34aBaeMbIiMU
ncnblTaTeslbHbIM reHePaTopPOM;

- C ucnonb3oBaHneM npeobpasoBaHus Pypbe paccyUMTLIBAOT CNEKTParnbHYO

MMOTHOCTb F (@) HanpshkeHus vit);

- paccuyuTbiBalOT UMM U3MEPSAT  NepeaaTtodHylo  dyHkuuio (o)
MCNOSb3yeMOro CeHcopa TOoKa;
- paccuuTbiBalOT 3aBUCUMOCTb OT BPEMEHM HanpsiKEHHOCTU 3NEKTPUHECKOrO

E(#) nmarnntHoro A () noneii kak obpaTHoe npeobpasoBaHne Pypbe F o) T )

HekoTopble pesynbTaTbl BblYUCIEHWA MpuBedeHbl Ha pucyHkax D.6 n D.7.
[aHHble 4YMCNoBOro MOOENMPOBaHWUA WCNONb3YT ANS MNPOBEPKU MNpoLeaypbl
BbIYMCIIEHUSA HANPSHKEHHOCTU MarHUTHOIO MOMA UCXOOA W3 LaHHbIX M3MepeHus
HanpsHKeHUs B NETIIEBOM CEHCOpe.



PucyHok D.6 - CpaBHeHue nsmepeHHoOro (CniowHasa nMHusA)
W BbIYMCIIEHHOIO (MYHKTUPHAas NUHUA) HaNpPsiXKeHUU B
neTrieBOM cCeHcope (35IeKTpoCcTaTMYeCKUUN paspsa Ha
paccTosiHumn 45 cm OT ceHcopa)

HaeeneHHoe HanpaxeHve, B
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PucyHok D.6 - CpaBHeHMe W3MEpPEHHOro (ChfolHasi fMHWUS) U BblYMCIIEHHOMO
(MYHKTUPHas NWMHWSA) HanpsHkeHWn B MNETNEBOM CEHCope (3MeKTpocTaTu4ecKum
pa3psa Ha paccTosiHuM 45 cm OT ceHcopa)

PucyHok D.7 - CpaBHeHMe 3HaYeHMN HanNpPsHXKeHHOCTHU
MarHUTHOro NoJsiA, BbIYUCIIEHHBbIX MO pe3yfbTaTam
U3MepeHU HanpsKeHUA B NeTrieBOM ceHcope (cnnoluHas
FINHUA) U METOAOM YUCITOBOrO MoAeNMpoBaHUA
(nyHKTMpPHaA NMHUA) (3NeKTpocTaTMYeCKU paspsa Ha
paccTtosiHun 45 cm oT ce
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PucyHok D.7 - CpaBHeHME 3HA4YeHUA HaNPsHKEHHOCTU MarHUTHOro Mons,
BbIYMCIIEHHbIX MO pe3yrnbrataMm M3MEPEHUA HanpsKeHUs B MNETIEBOM CEHCOpe
(cnrowHas nNMHUA) U1 METOAOM YUCIIOBOrO MOAENMPOBaHUSA (MYHKTUPHaS NUHUA)
(anekTpocTaTnyeckun paspsag Ha paccTosiHM 45 CM OT CeHcopa)

NMpunoxeHune E (cnpaBo4Hoe). O6cyxaeHune
BOMNPOCOB HeonpeaeneHHOCTU N3MepeHnn

MpunoxeHue E
(cnpaBo4HoOE)

E.1 O6wue cBegeHus

MoBTOpPSieMOCTb pe3ynbTaTtoB WUCMNbITaHUA B 00MacTu  3fekTpoMarHUTHOM
COBMECTMMOCTWU 3aBUCUT OT MHOIMMX BO3OEUCTBYIOLLMX (PAKTOPOB, BIUSAIOLLMX Ha
pe3ynbTatbl UCMbITaHUA. BosgencTByoume akTopbl BbI3bIBAOT OLWMOKK npwm
co3gaHun (reHepauun) omM3M4ecKorn BeENMYUHBI, MPUMEHAEMON NPU UCTMbITAHWUSX
(cBoncTBa  9nNEKTpOMarHATHOM  MNomexu). IOTn  owmbknm  MoryT  BbITb
KraccuguuupoBaHbl Kak CcriydarMHble unuM  cuctematuydeckue. CooTBeTcTBME
CO30aHHOM C MNPUMEHEHMEM  UCMbITATENbHOrO OOOPYAOBaHUSA  BENUYUHDI,
NPUMEHSEMON NPU UCMNbITAHUAX B 0BracTu 3NeKTPOMarHUTHOW COBMECTUMOCTMN,
KONMYECTBEHHbIM NapamMeTpaM AaHHOW BeNMYUHbLI, YCTAHOBMIEHHbIM B HACTOSLLEM
CTaHgapTe, nNoATBepXOalT NpoBedeHWEM psga  M3MepeHun  (Hanpumep,
N3MepeHNEM BPEMEHN HapacTaHUs MMMynbCca OCUMUIorpadioM C aTTeHoaTopamm).
PesynbTaT KaXKgoro nsmepeHus npegcrasnseT cobon npubnmkeHne K nsmepsieMon
BENMYNHE, U3MEPEHHOE 3HaYeHue BeSMYMHbI MOXET OTNMYaTbCHA OT WUCTUHHOMO
3Ha4YeHUs1 n3-3a HeOoNnpeaeneHHOCTM u3MepeHun. [pu ucnbiTaHuaX B obnacTu
3NEeKTPOMarHUTHON COBMECTUMOCTU KPUTUYECKUM INIEMEHTOM MpU onpegeneHnm
HeonpeaeneHHoCTU  U3MEPEHUN  ABNSIETCA  HeonpedeneHHOCTb  U3MEpPEeHUH,
CBsi3aHHas C KannmbpoBKOW UCTbITaTeNbHOro 060pyaOBaHUS.

[ns oCTWXeHNs1 BbICOKOW HafleXXHOCTU pe3ynbTaToB KanmbpoBKM HeOBXoamMmMo
YCTaHOBUTb UCTOYHUKW HEONpeaeneHHOCTU B U3MepuTenbHOM obopyaoBaHuMU Wt
3a8BUTb O HeonpeaerieHHOCTN U3MEPEHUI.



E.2 Kateropuu HeonpeaeneHHOC™

HeonpegeneHHOCTb n3mMepeHuin 06bl4HO BKINOYaEeT B cebsi ABE CoCTaBnsAoLLME:
COCTaBIiSAOLLY0,  ODYCMOBIIEHHYKD  CrydarHbiMKM  adxpektamn  (ganee -
COCTaBnsoLlasl, oueHMBaemMasi No Tuny A), U COCTaBnsoLLyt0, ODYCrOBNEHHYIO
cuctemMaTmyeckumm adpdpekTamm (ganee - cocTaBnsloWas, OueHnBaemas no Tuny
B). CocTtaBnstowas HeonpeaeneHHOCTU U3MEPEHWUA, Bbi3biBaeMas CrlydaiiHbIMU
adekTamn, cBA3aHa C HenpegckasyeMbiMyM Bo3gencTeuamMu. CocTaBnswoLas
HeonpeaeneHHOCTU WU3MEPEHUN, Bbl3blBaeMasi cucTeMatundeckmumm addektamu,
0O6bl4HO CBfi3aHA C  M3MepuTenbHbIMM  npubopamn.  Cuctematuyeckue
CcoCTaBnsoLLme HeonpeaeneHHOCTU N3MePEHUn MOTYT BbiTb CKOPPEKTUPOBaHbI U
yMeHblleHbl. ChnyyanHble CcoCTaBfnaoume U3HayanbHO He  MoryT  ObITb
CKOpPPEKTUPOBaHbl UM YMEHbLUEHbl. B pamkax KOHKPETHOW W3MepUTEnbHOM
CUCTEMbI MOIyT NPOSIBNATLCSA BO3A4ENCTBYOWME (PaKTOPbI, BNUSIOLIME Ha Nobyto 13
3TUX COCTaBIIAOLLMIX.

BoaMOXHbI criydan, Korga cocTaBnstowasi HeonpeaesieHHOCTU M3MEPEHUMN,
Bbl3blBaeMasi criydanHbIMu adxdpekTamn, CBA3aHHasi C O4HUM METOL0M UCTbITaHWUN,
MOXET CTaTb COCTaBfsOWEN HeonpeaeneHHOCTU U3MEPEHUN, Bbl3biBAEMON
cuctematmyeckumn adpdpektamm AN Opyroro Metoda, B KOTOPOM MPUMEHAITCH
pes3ynbTaTbl NepPBOro MeToAa UCMbITAHWN.

Ons Toro, 4tobbl n3bexarb MNyTaHULbl, BMECTO pasfefieHnsi COCTaBMISHOLLMX
HeonpeaeneHHoCTH N3mMepeHui Ha Bbl3blBaeMble Clly4yarHbIMK "
cuctemMaTmyeckumm  adpdekTamn,  MNPUMEHSIIOT  pasfeneHne  COCTaBnSoLLMX
HeonpegeneHHocTn Ha kateropum A n B no cnocoby OueHKn KX BKMagoB B
HeonpeaeneHHOCTb U3MEPEHNUIA.

[ns oueHkM BKNagoB CoOCTaBnsaAwowmMx Mo Tuny A B HeonpeaeneHHoCTb
U3MEPEHUN MPUMEHSIOT  CTaTUCTMYECKMEe MeTodbl OUEHKM CcTaHgapTHOro
OTKITOHEHUS AN CEPUMN UCMNbITAHWUKW, YYUTbIBas, YTO 3TU cocTaBnsowpme o0bblYHO
NOAYMHSOTCA HOPMarbHOMY pacnpegernieHuno BepossTHocTen (cM. Tabrmuy E.1).
Tabnmua E.1 - OueHka BKnagos cocTaBnaowmMx no Tuny A B HeonpeaeneHHOCTb
n3mMepeHuni

Pacnpegenenune (| ®opmyna pacyeta cymmapHown || lNMosicHeHus
BEpPOSATHOCTEN CTaHOapTHOW
HeonpeaeneHHoCTH

HopmanbHoe 1

[aHHble Ans NpUMEeHeHNs
ERGYES

H
(H—UEEHJ_E)E CTaTUCTUYECKNX METOLOB
OLEHKN OnpeaenstoT, Kak
npasuso, No pesynsratam
BepudmKaLnum
ncnbITaTeNbHOro
obopynoBaHua

U.(y) - cymmapHas cTaHgapTHas HEONpedeneHHOCTb, ¥; - pesynbTar j-ro

UCNblTaHus, & - cpegHeapudMeTNYecKoe 3HaYeHNe pe3ynbTaToB UCNbITaHUNA, #
- YUCO UCNbITAHUN.




[na oueHkn BKIagoB COCTaBNSAOLWLMX HeonpeneneHHoCTU n3mMepeHnit rno tuny B
ncnonb3yT Apyrve cnocobbl. AT cocTaBnsowme OObIYHO CBS3aHbl C TakMMKU
addeKkTamKn, Kak paccorfiacoBaHud, notepu B kabensx, HenuHerHble
XapakTepUCTUKN un3MepuTenbHoro obopyaoBaHus. [lpn aHammse 3HavyeHun wu
pacnpefeneHns BeposiTHOCTEN cocTasnsioumx Tuna B HeonpegeneHHOCTb
N3MEPEHNN MOXET OL,EeHMBATbCH HA OCHOBE AaHHbIX KarMbpoBKW, TEXHUYECKUX
XapakTepuCTUK U3MepUTENbHOro 0B0opya0BaHUA, YCTaHOBIEHHbBIX U3rOTOBUTENEM,
U Ha OCHOBAHWM ONbITa U 3HAHW.

PasgeneHve coctaBnsowmx HeonpeaeneHHOCTN U3MEPEHUN Ha OLleHNBaeMble
no tunam A U B He o03HayaeT, 4YTO pasnuMyaeTcs cama npupoda 9TuX
cocTaBnsaowmx. [laHHaa knaccudmkaunss OCHoBaHa Ha oueHke ux npupoabl. Oba
TMNa COCTaBfAWMX MOryT OLEHMBATbCA Ha OCHOBE MpeanoriokeHnn o
pacnpegeneHmn BepoATHOCTEN, U COCTaBMAOLLME HeONpeaerieHHOCTH b oro Tuna
MOryT BbITb OXapakTepun3oBaHbl CTaHOAPTHbIM OTKITOHEHNEM.

E.3 OrpaHunyeHus

B KkoHTekcTe TpeboBaHMW HacToAWEro cTaHgapTa NPUMEHSAT cregyoume
OrPaHNYEHNs 1 YCIOBUSA:

- BGrogxKeT HeonpeaeneHHOCTM W3MEPEHUMIM OrpaHMYMBalOT COCTaBMAOLLMMU
HeonpeaeneHHoCTH, oueHnBaeMbIM1 Mo TUNy B (Bbi3biIBaeMbIMU N3MEPUTESbHLIMUA
npubopamn). ITO He O3Ha4yaeT, 4TO cregyeT WrHopupoBaTb  BIMSIHWE
COCTaBIAOLLMX HEOMNPEeAEneHHOCTM No Tuny A, KOTOpble OOSPKHbl OLEHMBATbCSA
ucnblTaTeNbHbIMM M KanMbpoBOYHbIMK NabopaTopusiMm MO OTAENbHOCTM  ANS
nonyyeHnsi bonee NOMHOM KapTUHbI HeonpeaeneHHOCTU N3MEPEHUIA;

- BCE BKNaabl B HeonpeaeneHHoCTb N3MepeHui cuutarot
HEKOpPPENMPOBaAHHbIMU;

- OBEPUTESBHYO BEPOSTHOCTb NPUHMMALOT paBHon 95%.

MpumevaHune - MNpumepbl BlogxkeTa HeonpeaeneHHOCTU U3MepeHun no Tuny B
npvBegeHbl B Tabnmuax E.3-E.5.

E.4 PacueT HeonpeaesneHHOCTM U3MepeHUn npm oueHke no ny B
CTaHOapTHY0O  HeonpederieHHOCTb ANl COCTaBfsoWEN  pacCyYUTbIBalOT
AeneHnemM Mnosfy4eHHOro 3Ha4YeHWs COCTaBMAIOWEN Ha KoadhdmumneHT (gemmtens),
3aBUCALLMIN OT pacnpenesieHna BepOATHOCTEN 3TON COCTaBIIAIOLLEN.
[Ona oTaenbHbIX CcryvyaeB  pacnpegerieHnst  BeposiTHOCTEN  MPUMEHSIIOT
Aenutenu, ykasaHHole B Tabnumue E.2.
Tabnuua E.2 - Jlenutenu ons otaenbHbIX CrydaeB pacnpeneneHns BEpOSTHOCTEN



Pacnpenenenne Oenvrens MosicHeHns

BEpPOATHOCTEN

HopmanbHoe KoadpdpmumeHt Onsa poBeputensHon BeposaTHoCTU 95%

oxBaTta & NPUHUMaIOT & =2.

3HayeHne COCTaBnglOLWENn nonyyarT
06bI4HO 13 cepTUdMKaToB KanMbpoBKK

PaBHomepHoe «.E 3HavyeHne BenuuuHbl nosyyarT OBblYHO
N3 [ aHHbIX M3roToBUTENS O Npubope

I _06pa3Hoe ﬁ HeOI'Ipe,D,eJ'IeHHOCTb paccornacoBaHuA.
Bkragbl B HeonpegerneHHoCTb Hambonee
BEPOATHbI B Npeaenax HopMbl

[ns cnyyaes, Koraa pacnpegerneHve BePOSTHOCTU HEM3BECTHO, MO YMOMYaHUo
NPUHUMAaIOT paBHOMEPHOE pacnpenerneHue.
CyMMapHylo CTaHOapTHYH HeonpeaeneHHOCTb W3MEPEHUI BbIYUCTIAT C

NnpUMEHEHNEM 3HaYeHUN CTaH,D,apTHOVI

HeorpeaeneHHOCTN CcocTaBliALLUX. Ona

3TOro HeobxogmMmo y6eﬂ,I/ITbCFI, YTO 3HaA4YEeHUA BCeX COCTaBJIAOLLMX BblpaXeHbl B
OOMHAKOBbIX eaunHunLUax, coCTaBndloLmMeE ABNAOTCA HeKoppennpoBaHHbIMU U MPU
pacyeTax B J'IOFapVICbMVNeCKOM MacwTabe o06beanHsTCS CyMMunpoBaHMeEM

(BblpaxatoTcsa 06bI4HO B Aeuunbenax).

O,D,HaKO npu KaJ'II/I6pOBKe UCMNbiTaTesIbHbIX reHepaTopoOB 3JIEKTPOCTATUYECKUX
pa3paaoB N USAMEPEHUAX 3HA4YEHNA COCTaBIIALWMX OOJDKHbI ObITb npegcTtaBsiEHbl B

npoueHTax.

3HayeHMs1 COCTaBISOLLMX PAaCCUYUTLIBAOT MO hopMyrie

Shavesue cocmaanaaied 8 deaubenasx
10 20 100

3HayeHne CyMMapHOW CTaHOapTHOW
paccyuTbIBaKOT Mo oopmyre

u, () = Y ul ()

(E.1)
HeonpeaeneHHoCTH

N3MEPEHUN i, [y}

(E.2)




rae u;(y) - cTaHgapTHasa HeonpeaeneHHOCThb i -0 COCTaBMALLEN.

{ - pacnpepnenenne CTblogeHTa aaet koadduuneHT oxeaTa & (T.e. MHOXUTENb
ANA CYMMapHOW CTaHOapTHOW HeonpeaerieHHOCTH), npeanonarasi, YTo BbiXxogHas

nepemMeHHaa ¥ nogymHAETCA HopMaribHOMY pacnpeneneHuto.

YMHOXaa %, (¥) Ha KoadbdmMuMeHT oxBaTa &, nonydaem 3HavyeHve
pacLUMPEHHON HeonpeaeneHHOCTU u3MepeHur, obecnevmBarolien OGonbLunii
nosepuTenbHbln MHTepBan. KoadxdmumeHT oxBaTa 3aBUCUT OT 4Yucria cTerneHeun
cBobOAbl, BbIYUCIIEHHONO U3 OTHOLLUEHWSA HeonpeneneHHOCTEN, OLEHMBAEMOro Mo
Tnnam A n B.

E.5 CocraBneHue 6roaxeTta HeonpeaeneHHOC™

BiogpxeT HeonpedeneHHOCTU U3MepeHun npeacTtaBnser cobon  CnMcok
BO3MOXHbIX MCTOYHUKOB MOrPELLHOCTEN M3MEPEHWI C OLLEHKOM UX pacnpeneneHuns
BEPOATHOCTEMN.

Bbluncnenne Grogketa HeonpeaeneHHOCTM COCTOUT U3 CreayHLLMX 3TaroB:

a) onpegerneHve napameTpoB U3NYECKON BEMUYMHbLI, MNPUMEHSEMON Npu
ucnbiTaHuax B obnactmh OMC  (cBOMUCTBa  3MEKTPOMArHUTHOM  MOMEXM),
co3faBaemon ucnblTaTenbHbIM 060pyAOBaHMEM MPU MPOBEAEHUM UCMbITAHUN Ha
NMOMEX0yCTONYMBOCTb;

b) vwoeHTndmkaumsa cocTaBnAOWMX HeonpeneneHHOCTU MU3MEPEHU (BKNagoB B
HeonpeaeneHHoCTb) N UX 3HAaYEHUN;

C) onpeaenexHne pacnpeaeneHnd BepoATHOCTU KaXkQ,0M COCTaBAOLLEN;

d) BbluMCNeHME 3Ha4YeHus CTaHOAPTHON HeOonpedeneHHOCTW iix;) AONA Kaoowu
COCTaBIISAOLLEN;

€) BblYMCNEHNEe CYMMapHOW CTaHOapTHON HeonpedeneHHOCTU U3MEpPeHUn ()
KoadhdmumeHta oxBaTa &k W paclUMPEHHOM HeonpeaesieHHOCTU U3MepPeHUn

Un: =g ()i ;

f) yyeT BIMSIHMA 3HAYEHUS pPaCLUMPEHHOW HEONPEAENEHHOCTU U3MEPEHUA MNpU
NpoBeAEHUN UCTbITaHUN Ha MOMEXOYCTONYMBOCTD;



g) YKasaHue 3Ha4YeHus pacLUMPEHHOW HeONpPeaeneHHOCTU N3MepPEHUN B JOKYMEHTax
CUCTEeMbl MeHe>KMeHTa kadecTsa (Mpu HeobxoaMmMocCTK).

B nporokonax wucnbiTaHMA Ha  NOMEXOYCTOMYMBOCTb,  MPOBEOEHHbIX
ucnblTatensHon nabopatopuen, 3Ha4YeHWe pacLUMPEHHOW HeonpeaeneHHOCTU
NU3MEepeHUn yKasbiBalOT B TeX cryvasiX, ecnm 370 TpebyeTcd HOpMaTUBHbLIMU
AOKyMEHTaMMW.

Mpumepbl GloOXeToB HeonpeneneHHOCTU U3MEepPeHMn C  uaeHTudmKaumen
COCTaBNALLMX (BKNAA0B) U YCTAaHOBIIEHMEM UX 3HAYEHUIN NpuBeaeHbl B E.6.

CnepyeTt OTMETUTb, YTO NpUMepbl BIOKETOB HeonpeLeneHHOCTU N3MepPEHU
npuBogaTca nns obwero cseegeHus. KannbpoBodHasi wnnM  ucnbliTaTenbHas
nabopatopua OOrpkHa onpenenuTb OeNCTBUTENbHbIA NepeyYeHb COCTaBSHOLLMX
(BKNMagoB) M WX pearbHble 3Ha4YeHUs ONS CBOMX YCTaHOBOK. OKOHYaTernbHbIN
GrooxeT HeornpeaeneHHOCTU U3MEPEHU MOXET BKIloYaTb B cebsa orpaHWYeHHbIN
nepeyeHb  COCTaBMAOWMX, MPUHMMaeMblx BO  BHUMaHue 6e3  y4veTa
AOMNOMHUTENbHbIX BKIMagoB, YTO MPU CPaBHEHUWN 3HAYEHWUA HeonpeneneHHOCTU
N3MepeHUn B pasnu4YHbIX UCMbITaTenbHbIX flabopaTopusax obecneynBaeT nydlume
pesyrnbTaTbl.

E.6 CocraBnsawwme HeonpeaerieHHOCTM U3MepeHUM npu  nopade
aneKTpocTatMye CKUX pa3psaoB

PacueTbl HeonpegeneHHOCTU M3MEPEeHWA Npu KanmbpoBKe WUCNbITaTeNbHbIX
reHepaTtopoB 3MEeKTPOCTaTUYECKMX paspsioB, a Takke Mnpyv UCMbITaHUAX Ha
YCTONYMBOCTb K 3MEKTPOCTaTUYECKMM paspsifam He LOPKHbI MPOBOAUTLCA TEM Xe
Ccnocobom, 4YTO M pacyeTbl HeonpeaesieHHOCTU U3MEPEHUIN NapamMeTpoB 3IMUCCUA
3MEKTPOMAarHUTHbIX ~ MOMEX, TaKk  KakKk  pe3ynbTarhbl UCNbITAHUA  Ha
NMOMEXOYCTONYMBOCTb MPeaCTaBnsoT HE B YACITOBOW (pOpMe, a B BUE 3aKIOYEHNs
"cooTBeTCcTBYET"/"HE COOTBETCTBYET".

B npouecce ucnbiTaHWin Ha YCTOMYMBOCTb K 3MEKTPOCTaTUYECKUM paspsgam
Ha wucnbiTyemoe TC nogalwT BO3OEVCTBYIOLLYIO  (M3NYECKYD  BENUYMHY
(NpeacTaBnsoLLyto cobon CBOWCTBO 3MEeKTPOMarHUTHOM nomexm),
Xapaktepusyemyto psigom napametpoB. O[HOBPEMEHHO MPOBOAAT MOHUTOPUHI
OOHOMO WIMM  HECKOSbKMX CUrHasnoB, Monyd4aemblx OT ucnbiTyemoro TC, wunm
OCYLLECTBISAOT Bu3yanbHoe HabrogeHne 3a cocTogHueM ucnbityemoro TC.
PesynbTatbl  MOHUTOPWHra  (BM3yanbHOrO HabnaeHuss 3a  COCTOSHMEM)
KOHTPONMUPYIOT M CPaBHMBAKOT C YCTaHOBIEHHbIM KpUTEpUeM, YTO MO3BONSET
Nony4ynTb pes3ynbTaT UCMbITaHus "COOTBETCTBYET"/"HE COOTBETCTBYET".

MpumeyaHua

1 Mpn kannbposke TepMuH "ucnbiTyemoe TC" OTHOCAT K uMCMbITaTeNbHOMY
reHepaTopy aNekKTPoCTaTUYECKMX pa3psaoB, Nnoanexailemy kanmbposke.



2 B koHTekcTe TpeboBaHMM HaCTOSILLEro cTtaHgapTa TepMUH "M3MepUTEnbHbIN
Npnbop" OTHOCAT K N3MepUTENbHLIM Npubopam, NCNosb3yemMbiM Npu KanbpoBke.

Mpn obcyxaeHnn BONPOCOB HEONpPeaeNneHHOCTU U3MEPEHUN NPUMEHUTESNBHO K
UCMbITAHUSAM  TEXHUYECKUX CPeAcTB Ha MNOMEXOYCTOMYMBOCTb  HeobxoauMmo
YCTaHOBUTb, TMPUMEHUTENbHO K KakMM U3MepseMbiM  BennMdMHam  OOSDKHbI
NPOBOOMTLCA pacyeTbl HeOoNpeaeneHHOCTU namepeHun. Knaccuyeckue pacyeTbl
HeonpeaeneHHoOCTN U3MEPEHNA MOryT BbiTb NPUMEHEHbI K U3MEPEHUAM CUrHAsOB,
nonyyaemblx  oT  wucnbityemoro TC B npouecce  UCMbITaHUA  Ha
nomexoycTonumBocTb. OOHaKO M3MEPEHUsT MPU KOHTPOSE MOMEXOYCTONYMBOCTM
ABMAOTCA CNEeUnmMUYHbIMKU ONs KOHKPETHBLIX UCNbITyeMblX TC M He OTHOCATCA K
obrnacTn NpUMEHeHNA HaCToALLEro cTaHgapTa.

Moatomy TpeboBaHMA K HeonpeaerieHHOCTU W3MEPEHUn OO0SkHbl  ObiThb
YCTaHOBIIEHbl B OTHOLUEHUW MapaMeTpPOB KOHKPETHOM (OM3MYECKOW BEerNYUHBI,
co3aBaeMon U MPUMEHSEMON MPU UCMbITaHUSAX B 0BnacTn aneKkTpoMarHUTHOW
COBMECTMMOCTU. HeonpeoeneHHOCTb M3MEpPeHW B [aHHOM Crlydae oTpaxaeT
cTerneHb COOTBETCTBMSA OnpeferneHHbIX 06pa3sLoB UcnbITaTensHOro obopygoBaHus
TpeboBaHMAM, YCTAHOBEHHLIM B CTaHA4ApPTE Ha METOAbI UCTIbITAHWIA.

3HayeHnss HeonpeaeneHHOCTU WU3MEPEHUN, MOSlydeHHble AN KOHKPETHOro
obpasua namepuTensHoro obopyaoBaHns, He OTpaxalT CTEeneHb COOTBETCTBUSA
UMUTUPYEMbBIX INEKTPOMArHUTHbLIX MOMEX, YCTAHOBIIEHHbIX B CTaHAAPTE Ha MeToAbI
UCMbITaHUA, pearibHOW 3NEKTPOMAarHUTHOM OOCTaHOBKE B MeCTax 3Kcnnyatauum
TexHudeckux cpegcTts. CriegoBaTtenbHO, BOMPOCHI, Kacawwmeca YTOYHEHUS
napaMeTpoB (M3NYECKOW BerMYMHbI Mpu ee nogadye Ha wucnbltyemoe TC
(Hanpvmep, NO3ULMOHMPOBaHKE "MCKPOBOro NMCTONeTa" NO OTHOLLEHMIO K MAacTUHE
C JaTyMKOM TOKa), K HeornpenerneHHOCTU u3MepuTenbHoro obopyaoBaHus He
OTHOCSAT.

[MockomnbKy BNUSHWE KOHKPETHOrO napameTpa BO3AEeWNCTBYHOLIEN (M3NYECKOW
BENMYMHBLI (CBOMCTBA 351IeKTPOMarHUTHOM Nomexm) Ha ucnoityemoe TC anpuopun He
M3BECTHO U B OOMbLUMHCTBE Cly4yaeB BO3AENCTBME NMOMeEXM Ha ucnbiTyemoe TC
CBSI3aHO C HENMUHEMHbIMW CUCTEMHbIMW 3dpekTamn, Ons  BO3LENCTBYHOLLEN
PM3NYECKON BEMUYMHBbI HEe MOXeT OblTb YCTAHOBMEHO €AMHOE 3Ha4YeHue
HeonpeaeneHHOCTU U3MEPEHUN, Y4YUTbIBAKOLLEEe 3Ha4YeHUs HeonpeaeneHHOCTU
n3mMepeHun Bcex ee napameTpoB. Kaxabin napameTp 3fEeKTPOMarHUTHOM MOMEXMU
OOSDKEH  COMpOoBOXOATbCHA  CNEeungmMYeckum 3HayYeHneM  HeornpeneneHHOCTU
N3MEPEHUN, CBA3AHHON C BNMSIHMEM Gonee YemM OAHOM COCTaBIAOLLEN.

MpumeyaHne - 3HaveHus HeornpeneneHHOCTU U3MEepeHUn npu Kanubposke
UCMbITaTeNbHOrO reHepatopa 3SIeKTPOCTaTUYECKUX paspsgoB  nNpuBedeHbl B
HaCTOsILLEM pa3aerne B Ka4yecTBe npumepa.



B nepeyHe, npvBegeHHOM HWXe, YKa3aHbl COCTaBMAOLME HEONpPeaerneHHOCTH
(Bknagbl), y4nTbiBaemMble MNpuU OLEHKE BIMSHWA Ha U3MepuUTenbHble nNpubopbl 1
ncnblTaTerbHbIE YCTAHOBKM:

- MOKa3aHWsi NMKOBOTIO 3Ha4YeHWs pasps4HOro Toka (Toka nepBoro Makcumyma);

- nokasaHust npun 10%-HOM 3HaYEeHNM paspsiAHOro TOKa;

- nokasanusi npu 90%-HOM 3Ha4YEeHUN pa3psLHOro TOKa;

- NoKa3aHusi 3Ha4YeHnsa paspsigHoro Toka npu spemenn 30 1 60 Hc;

- 3Ha4YeHne HM3KO4aCTOTHOro nepenarto4HoOro ConpoTuBIieHNA ESFS;
- 3Ha4YeHne CTaTn4eckoro (VICI'IbITaTeJ'IbHOFO) HarnpaXxxeHn4,

- paccornacoBaHve UuUenu "gartyuMk Toka - artTeHwaTtop - kabenb" -
ocuwunnorpad";

- COCTaBrslOWAA HeonpeaeneHHoOCTU Mpu  FOPU3OHTaNbHOM  U3MEPEHUM
ocuunnorpadom;

- COCTaBrdwW@s HeonpeneneHHOCTU nNpu  BepTUMKaNbHOM  U3MeEpPeHun
ocuunnorpadom;

- COCTaBnaLWasn HeonpeaeneHHOCTHN 3a CYET Lenuy "gaTymnk ToKka - aTTeHaTop
- kabenb";

- MOBTOPSAEMOCTb M3MepeHui (oLeHka no Tuny A);

- OpMEeHTaLNA reHepaTopa ANEKTPOCTAaTUYECKMX paspsaaoB (oueHka no tuny A);

- pa3MeLLeHne reHepaTopa 3NIeKTpoCTaTUYECKMX paspsaaos (oueHka no tuny A);

- BapyaHTbl UCNbITaTeNbHOW YCTAHOBKM (OL,eHKa Mo Tuny A);

- COCTaBrsloLLME HEOMNpPeaeneHHOCTM 3a cyeT KanmbpoBKM OaTymka TOKa,
ocuwunnorpadpa, aTTeHoaTopa.

HeobxoamMmo yuuTbIBaTb, YTO CcOCTaBfswowmMe (BKNagbl), OTHOCALWMECHA K
KanbpoBKe M K MUCMbITaHUAM Ha MOMEXOYCTOMYMBOCTb, HE MOrYT ObiTb TEMU Xe.
OTO NpmMBOAUT K pasnuuuam (HesHavuTenbHbIM) 6ro4KeTOB HeonpeaeneHHOCTU
AJ19 KaXO0ro U3 3TUX NpoL,.eccos.

B HacTosiwem cTaHgapTe He pacCMOTPEHbl acnekTbl, OTHOCALMECH K
COCTaBIAOLMM, OLEHMBaeMbIM MO Tuny A, TakMM Kak MO3ULNOHMPOBaHUE
"McKpoBOro nucTosietTa” No OTHOLLEHUIO K MracTUHe ¢ AaTYMKOM Toka. VcknoyeHns
M3 3TOro npaBuna cAenaHbl B OTHOLUEHUW MOBTOPAEMOCTU pe3yrbTaToB npwu
NpoBeAEHUN U3MEPEHNI N NMPW KannbpoBKe.

E.7 HeonpeaeneHHOCTb pe3ynbTaToB KanMopoBKU
PekomeHayeTcsi cos3gaBaTb He3aBUCMMble BlogXeTbl  HeonpeaeneHHOCTH

W3MEPEHU LI KaXOgoro aremeHTta kanmmbposku, T.e. anma &, Iy, Zan, £,
dun3nMyecKon BENMUYMHOW, BO3AEeNCTBYHOWEN Ha mucnbiTyemoe TC npu uUchnbITaHUSAX
Ha YCTOMYMBOCTb K 3NEKTPOCTATUYECKUM paspsigam, CUYMTaloT paspsigHbid TOK,
co3fgaBaeMbIi  UCMbITATENbHLIM [EHEPATOPOM  3NIEKTPOCTATUYECKMX pPa3psaoB.

dnemeHTamu KaJ'IVI6pOBKVI 3TON (*)VISVI‘-IGCKOIZ BENMUYUHBI SIBMIAIOTCA 3HAYeHus £ )

Iay, s, i,. Kak ykasaHo B E.6, He3aBuUCMMbIN GlogkeT HeonpeneneHHOCTM
N3MepeHUn AormkeH BbiTb paccumnTaH s KaXaoro u3 aTux napaMmeTpoB.

Mpumepbl BblYUCHEHNS BIOAXETOB HEOMNPEeAENneHHOCTU U3MEPEHUN ANa 3TUX
napameTpoB npuseaeHsl B Tabnnuyax E.3-E.5.
Tabnmua E.3 - MNpumep Grogxeta HeonpeneneHHOCTU N3MEPEHUA Npu Kannbposke
(n3mepeHne BpemMeHn HapacTaHUst UMNYyIbCa pas3psiAHOro ToKa)



CocTasnstoLwas Pacnpe- 3Ha- _ [NosicHeHune
neneHue YeHve, ﬁé@}’ w (), ne2
BEpOST- nc
HOCTEN
[NokasaHwue HopmanbHoe, || 50 25 625 HeonpeneneHHoOCTb
MUKOBOTO 3HaYeHNs || i =2 n3mMepeHns
NMMKOBOrO 3Ha4YeHus
6,3% BpEMEHM
HapacTaHusl  ToKa
800 nc (cm.
Tabnmuy E.4)
NokasaHne PaBHOMepHOE, (| 25 14 196 YacToTa
Bpemenn npu 90% || oenmtens = AucKpeTmnsayum
pa3psigHOro Toka ocuunnorpadga 20
3 Mu
[NokasaHne PaBHOMepHOE, (| 25 14 196 UacToTa
Bpemenn npu 10% || genvtens = AuCKpeTmnsaumm
paspsiaHOro Toka ocuunnorpadga 20
/3 Mmu
CymmapHbin Bknag || HopmaneHoe, || 36 18 324 Mo AaHHbIM
B u3MmepeHue npu|| i =2 KanmbpoBOYHOM
rOpM3OHTanbHOM nabopatopum
pa3BepTke ocuwunnorpada
ocuwunnorpada (cm.
npumevaHve 1)
CocTtaendawowaa 3a || HopmansHoe, (|30 15 225 Mo JaHHbIM
cyeT uenun "Jatyuk || =2 Kannb poBoYHOM
TOKa - aTTeHaTop nabopatopum
- kabenb" ocuunnorpada (cm.
npumMmeyaHue 2)
[MoBTOPSAEMOCTL HopmanbHoe, |45 45 2025 Mony4eHo n3
n3mMepeHni penvtens =1 oueHkn no Tuny A
(cM. npumeyaHne 3)
- - - Cymma || 3,591 -




CymmapHasi 60 nc
CTaHOapTHas (kBagpaTHbIN
HeonpeaeneHHOCTb KOpEHb)

1, BpPEMeHM
HapacTaHus

PacwwupeHHas HopmanbHoe, || 120 nc HoBepuTtenbHas
HeonpeaeneHHocTb || i =2 (15%) BEPOATHOCTb 95%

o BpPEMEHM
HapacTaHus

MNpumeyaHus

1 CymmapHbI BKIlag B U3MeEpeHUe Npu ropusoHTanbHOM pasBepTke ocuunnorpada
BKNMoYaeT B cebsa BKNagbl HeonpeneneHHOCTU  FOpU3OHTANbHOMO  paspeLleHus
ocuunnorpadpa, WHTEPNONAUUW  paspeLleHns, paspeLleHna Mo BPeMEHW, YacTOTHOro
N3MepEeHUs, KOpPEKL N BpEMEHWN HapacTaHua U T.4.

2 CepTudmkar KanmMbpoBKW LEnu CoOep¥UT TOMbKO YaCTOTHYK XapaKTepuUCTUKY
3aTyxaHus. lpegnonaraetcs, 4TO KanMbpoBoyHas nabopaTtopus Takxke npegocTaBuna

3Ha4YeHne BKriaga B HeonpeaerieHHOCTb U3aMepeHna BpeMeH HapaCcTaHuA, noaToMy k=2
3 OLI,eHKa NnoBTOPAEMOCTM NO TUNY A ocHOBaHa Ha nATM nocrenoBaTesibHbIX

namepeHuax. dopmyna AOnA  CTAHOAPTHOTO  OTKMOHEHUSs SiF,)  Ons  Cepuu
NOBTOPSIIOLLMXCS] U3MEPEHWIA NPUBEAEHA HUXE:

i 1 & 2
s(7) = —HEH—HE% g,

roe ¢; - pesynbTat ; -ro U3MepeHus;
(F) - cpegHeapudMeTMYEeCcKoe 3Ha4YeHNe pe3ynbTaToB.

Tabnuua E.4 - MNMpumep 6rogxkeTa HeonpeaeneHHOCTN Npu Kanmb poBKe (M3MepeHne
MMKOBOIO 3HAYEHNSI Pa3psAaHOro Toka)



CocTasngtoLlas Pacnpe- 3Ha- NosicHeHune
ﬂenegme yeHve, ;ir“y}’ (), %2
BEpPOAT- % °
HOCTEeN
CymmapHbin Bknag || HopmanbHoe, || 3,2 1,6 2,56 Mo AaHHbIM
B u3MepeHue npu|| ;=2 KanmbpoBo4HOM
BEpPTUKarbHON naboparopum
pa3BepTKe ocuwunnorpada
ocuunnorpacdha (cm.
npumeyaHue 1)
CocTtasnawowaa 3a || HopmanbsHoe, || 3,6 1,8 3,24 Mo JaHHbIM
CYeT uenu "OartyuKk || =2 KanmbpoBoYHON
TOKa - aTTeHaTop nabopatopum
- kKabenb" ocuunnorpacda
PaccornacoBsaHve || 17- 2 1,4 2 N3 AaHHbIX
Lenun "AaTyuk ToKa || ofpasHoe, KanmbpoBKu
- aTTeHloatop - | nermrens = nnm
kabenb - TEXHUYECKUX
ocuunnorpad" "\E XapakTepucTuK
(cm.
npumeyvaHme 2)
HuskouacToTHOE HopmaribHoe, | 6510 113x10 |19 4412 BHyTpeHHAs
nepenaroyHoe k=2 -5 -5 Kanbposka
COMpOTUBIEHNE (cm.
npumevaHme 3)
[MoBTOPSIEMOCTL HopmanbHoe, (| 1,5 1,5 2,25 MMonydyeHo  wu3
n3mMepeHui aenvtens =1 OLEHKM NO Tuny
A (cm.
npumeyaHue 4)
- - - Cymma || 10,05 -
CymmapHasi 3,17
CcTaHOapTHas (kBagpaTHbIN
HeonpeaeneHHOCTb KOpEHb)
Hy n3mepeHuns

NMMKOBOIO TOKa




PacwmpenHas =2 6,3% NoseputensHas
HeonpeaeneHHOCTb BEPOSAITHOCTb

0,
& n3mepeHns 95%

NMMKOBOIO TOKa

[MpumevaHus:

1 CymmapHbI BKNag B U3MepeHune npu BepTukanbHon passepTke ocuunnorpadga
BKMOYaeT B cebsa BkMagbl HeonpenerieHHOCTU BepTUKanbHOro  paspeLueHus
ocuunnorpadpa, HapyweHus nmHenHocTn no HY mn BY, paspewenuna casura u T1.4.

KannGpoBka OorvkHa oxBaTbiBaTb BCH Morocy 4YactoT, T.e. f =2 [Tu. OgHako
CrMaXeHHOCTb He JorpKHa npeBbiwaTb obecrnevymBaemMyo unbTpoM NepBoro Nopsiaka
-112
Cc yacToTon cpesa f, =2 1Ty, T.e. A(f)~ rl+(ffj:)2| :
2 Bknag 3a cyeT paccorfnacoBaHus Bbi3BaH KO3I(MMMULMEHTOM BbIXOOHOIO

oTpaxeHuna (I) B uenu "marTymk Toka - aTTeHaTtop - kabenb" 1 KoadULMEHTOM

BXxogHoro oTpaxeHus (1) ocumnnorpada. 3Tv gaHHbIE MOMyYaloT U3 cepTUdUKaToB
KarmMbpoBKM WM TEXHUYECKMX XapaKTEPUCTUK C y4eToM Monocbl YacToT. Ecrnm
AaHHble MO ocuwunrorpadamM He y4uUTbIBalOT BCEW MOSioCbl 4acToT, Heobxoaumbl
AOMNONHUTENbHbIE  M3MepeHuda. Bkrag paccornacoBaHusi  pacCyMTbIBalOT — Kak

npounsBeneHue 1 I, YuutbiBaa 1T -o6pasHoe pacnpeneneHne BeposTHOCTEN,

NPUMEHSIOT AenuUTenb .2 .
3 T[pegnonaraetcs, 4TO KanMbpoBOoYHasi rfabopatopusi MMeeT OTAESbHYH0
WHCTPYKLMIO NO  KanmbpoBKe C  OLLEHKOW HEOMNpedeneHHOCTU  U3MEPEHUN,

NOo3BOJIAOLLYH OLUEHUTb pacCLUMpPEHHYIO HeornpeaesieHHOCTb L' paHHOM KaJ'IM6pOBKM.
4 OueHka NnoBTOPAEMOCTU MO TUNy A ocHoBaHa Ha NATW nocregoBaTenbHbIX

namepenunax. dPopmyna AnA cTaHOAPTHOTO OTKIIOHEHUS 5(F) AnA  Cepum »
NOBTOPSIIOLLMXCSI U3MEPEHUIA NpUBEAEHA HUXE:

et D iR,

ain—1) =

rae ¢; - pesynbTat i -ro U3amepeHns;
(F) - cpegHeapudmeTyeckoe 3HauyeHne pesyrbTaToB.

Tabnmua E.5 - MNMpumep 6rogxeTa HeonpeaeneHHoCTN Npy kanmbpoBke (M3mepeHne
3HaveHun paspagHoro Toka npy Bpemern 30 1 60 He)



CocTasngtoLlas Pacnpe- 3Ha- i (37) _ %2 NosicHeHue
feneHve YyeHue, 0/; |07, %
BEPOAT- %
HOCTeNn
HeonpeneneHHocTs || HopmanbHoe, | 6,3 3,15 9,92 HeonpeneneHHoCTb
n3MepeHns =2 N3MepeHns
MUKOBOrO 3Ha4eHMUs MMKOBOrO 3HaYeHus
TOKa Toka - no Tabnuue
E.4
[NokasaHue PaBHomepHoe, || 0,17 0,098 |/0,0096 UyBCTBUTENBLHOCTb
BpemeHn npu 30| germtens = nokasaHum cunbl
nnm 60 HC ﬁ Toka npu 30 unm 60
HC (NpV U3MepPEHUAX
B WHTepBane
BPEMEHM oT
MOMEHTA,
COOTBETCTBYIOLLEIO
10% nnkoBOro ToKa,
no 30 wm 60 Hc).
YacTtoTa
ANCKpEeTM3aumm
ocuunnorpacgpa 20
My,
(HeonpeneneHHOCTH
50 HC
COOTBETCTBYIOT [Ba
CUYMTbIBAHUS)
- - - Cymma | 9,93 -
CymmapHast 3,15%
cTaHgapTHas (kBagpaTHbIN
HeonpeaeneHHoCcTb KOpeHb)
Hy n3mMepeHns
paspsagHOro  Toka

npu BpemeHn 30 u
60 HC




o n3mepeHns
paspsgHoro  Toka
npyn Bpemenn 30 n
60 HC

PacLwumpeHHas HopmansHoe, || 6,3% [oseputenbHas
HeonpeaeneHHoCTb || i =2 BEposATHOCTb 95%

B  T1abmmubl BKIMOYEHbl  cocTaenawowme  (BKnagbl B  Oromxer
HeonpeaeneHHOCTN), KOTOpble CUYUTalTCs Hauboree 3HaYUMbIMKU ANA  3TUX
npuMepoB, a Takke cBeaeHust (YMCIOBble 3HAYeHUs, BuAO pacnpeneneHus
BEPOATHOCTM WU T.A.) ONA KaXKOOW COCTaBnaloWed M pe3ynbTaThl BblYUCTIEHUN,
HeobxoauMble AN onpeaeneHus Kaxaoro boaxeTa HeonpeaeneHHOCTH.

[lonyckaeTcsl yCTaHOBMNEHNE TEXHUYECKMMM KOMUTETaMM N0 CTaHAapTU3aLum u
opraHamMM MO  aKKpeauTauuM WHOro nopsaka  onpedeneHvss  OloakeToB

HeonpeaeneHHoCTH nsmepenus f{p, [y, dgy, ¢, OTIMvalowerocs  OT
YCTaHOBIEHHOMO B HACTOSLLEM CTaHAapTe.

E.8 MpumeHeHne 3Ha4YeHUA HeonpeadeneHHOCTM U3MEepPeHUN NnapamMeTpoB B
KPUTEPUN COOTBETCTBUSI UCMbLITATENILHOTO reHeparTopa 3reKTpPocTaTMyeCKUX
paspsigoB

OAna Toro u4ToObl YOOCTOBEPUTHCA B COOTBETCTBUM  UCTbITATENbHOMO
reHepaTopa 9neKTPOoCTaTUYeCKUX pas3psnoB TpeboBaHWAM, YCTaHOBMEHHbIM B

HacTosAweM CTaHaapTe, 3Ha4YeHUA HeornpeaeneHHOCTU U3SMepeHNA napameTpoB { )

Iy, fgn, £, no pesynbratam KanMOGpOBKM HE AOMKHbI MPEBbIlLaTb CIEAYIOLMX
yKasaHHbIX HUXKe npeaenbHbiX 3Ha4eHU AN KanbpoBOoYHbIX flabopaTopuii:
- pacLUMpPeHHOW HEOMpPEeAEneHHOCTU W3MEPEHUSI BPEMEHW HapacTaHus

paspsagHoro Toka £, - =15%;
- paclUMpeHHOW  HeonpedeneHHOCTU U3MEPEHUsT MUKOBOrO  3HAYEeHust

p.;sl/spﬂJJ,Horo TOKa fp 1 3HaYeHui paspsigHoro Toka npu 30 He {57 M 60 He g - =
7%.

YkasaHHble npefernbHble 3HaueHusi HeonpeaeneHHocTU usMepenust iy, fag,

f4n, & HEe MW3MEHSIOT YCTaHOBMEHHbIX B HACTOSsILEM CTaHAapTe [OonyCTUMbIX
OTKMOHEHWI 3HAYEHUV MapaMeTpoB MMMyNbCa pPas3psgHOro TOKa MpW KOHTAKTHOM
paspsage (cm. Tabnuuy 3).

NMpunoxeHue F (cnpaBo4yHoe). Paznnuna B
pe3yrnbTaTtax UCMbITAaHUN U MPUMEHEeHuUe
pacliMpeHHOU cTpaTerum

MpunoxeHue F
(cnpaBo4HoOE)



F.1 Paznuuuna B pe3ynbTatax UCNbITaHUN

Mpn npoBedeHMN UCNbITAHUW Ha YCTOMMMBOCTb K 9JIEKTPOCTaTUYECKUM
paspsgaM BO3MOXHbBI HEKOTOPbIE pasnnyumsa B pesyrbTaTax UCMbITaHUn, y4uTbiBas
CIIOXHYIO NPUPOAY 3NEKTPOCTaTUYECKUX Pas3psaoB U LOMYCTUMbIE OTKITOHEHUSA Npu
YCTaHOBMEHNM MapamMeTpoB UChbITaTenbHOro obopyaoBaHus. Yacto pasnuyusd
pe3ynbTaTtoB WCMbITAHUA BbI3bIBAOTCA WU3MEHEHUSIMU KECTKOCTU MNpOBeaEeHUs
UCMbITaHUA, BAMSIIOLLMMWN HA HapyLLEHUS PyHKLMOHMPOBaHUSA UcnbiTyeMblx TC, unm
pPasnMUUAMN HapyLLEHNA (DYHKLMOHUPOBaHWS, BO3HUKaOLWLMX B UcnbiTyemblx TC BO
BPeEMSI UCMbITaHUA. B 3aBMCUMMOCTW OT CTEMEHW XECTKOCTU WCNbITaHWN Takue
pasnuMunsa B pesyrnbratax MOryT MOBMUSATb Ha peLleHne O TOM, COOTBETCTBYET Jn
ucnoityemoe TC TpeboBaHMAM YCTONYMBOCTU K SNIEKTPOCTATUHECKMM paspsigaMm.

Mpy pasnmumnsax B pesynbTaTax WUCNbITaHUA HeobxoouMo NpennpuHATb
crieayrowme warv 4ng onpeaeneHmsa NpuyanH UMEOLLMXCS pasinymin:

war 1 - npoBepuTb WUCMbITATENMbHYD YCTAHOBKY, MNpOaHanM3vMpoBaTb ee
3eMeHTbI, BKIOYasi pacrorioXeHne Kaxaoro kabenss U COCTOSHME UCMbITYeMOro
TC (nonoxeHne opraHoOB YrpaBrieHNs!, FOKOB, KPbILLEK);

Liar 2 - NPoBepUTb NOPSAOK NPOBEAEHUA UCMbITAHUIA, BKIlOYas pexum paboTbl
ucnoityemoro TC, pasmelweHne UM MEeCTOMOSOXeHNe  BChoMoraTerlbHoro
obopyaoBaHMs, MOMoXeHue onepaTopa, MNOpPSAOK MNogadn  paspsigoB  Ha
ncnoityemoe TC;

war 3 - NpoBeEpPUTb UCTbITaTENbHbIN reHepaTop ANIEKTPOCTaTUYECKUX paspsaos,
npaBuNbHOCTL ero paboTbl, faTty nocrnegHen artectaumm (KanmbpoBKw),
NMPUMEHEHNE UCMbITAaTENbLHONO reHepaTopa B COOTBETCTBMM C TpeboBaHUAMU
HacTosilero cTaHgapta. Yb6eoutbca B TOM, 4YTO pasuums B pesynbratax
UCMbITaHUA He CBSA3aHbl C UCMOSb30BaHMEM Pa3HbIX UCMbITaTENbHbIX reHePaToOpOB.

Ecnu pasnnuns B pesynbratax UCMbITaHU Bbi3BaHbl MCNOSMb30BaHMEM Pa3HbIX
ncnblTaTenbHbIX FEHEPaTOPOB 3fIEKTPOCTATUYECKUX Pa3psanoB AN onpeneneHus
cooTBeTCTBUS  TpeboBaHMAM  HACTOsILEro  cTaHgapta, TO  Heobxogumo
nucrnonb3oBaTb pes3yrnbTaTbl, MOflyYEHHbIe MNPU  MPUMEHEHUN UCMbITATENbHOrO
reHepaTopa, COOTBETCTBYHOLLEro TpeboBaHnsam 6.2.

F.2 NMpumeHeHue paclumpeHHON cTpaTernm

Ecrm pasnnumns B pesynbTatax WUCMbITaHUM BO3HUMKAKT MNpU  OAWHAKOBbIX
YCIOBUAX UCMNbITaHUIA, BKIIOYAsa NapameTpbl UCMbITATeNbHOro reHeparopa, To Ans
onpegeneHns cootBeTcTBus ucnbityemoro TC TpeboBaHUSM YCTOMYMBOCTU K
3MEeKTPOCTaTUYECKUM paspsigaM MNPUMEHSIOT pPacCLUMPEHHYO CTpaTernilo, Kak
yKaszaHo Hwke. PaclumpeHHas cTpaTternsa OofhkHa MPUMEHSTbLCS MO OTAENbHOCTH
ANA  KaXOOW WCNbITaTeNbHONM TOYKW, B KOTOPOM HabnogarTcs pasnnyHbie
pe3yrnbTaTbl UCMbITAHWUN:

a) nNpu nNepBOM MCMbITaHUX MOLAKT HA MCMbITATENbHYO TOYKY MNpU 3agaHHOM
CTEMEHN >XEeCTKOCTU UCMbITaHUAN 3adaHHOe 4uUCro pa3psgos  (Hanpumep, S0
paspsgoB) B coorBetctBuM ¢ 8.3. Ecrm nocne npumMeHeHWss nepBon cepum
pa3psnoB He BO3HUKAET HedonyCTUMbIX 3ddeKTOB, CHUTAKOT, YTO UcnbiTyemoe TC
BblOEpXasio MUCNbiTaHWe B 3TOW UCMbITATENbHOW TOYKE C 3afaHHOM CTeneHblo
XeCTKOCTM wucnblTaHA. Ecrm B 3TOM cepun pas3psagoB  BO3HUKAET  OOMH
HeaonyCcTUMbIA 3ddeKT, TO MPOBOAAT CriedyloLlee UCMbITaHne B COOTBETCTBUM C
nepeuncrneHnem b). Ecrm B 9TOM cepum paspsaoB  BO3HMKAET HECKOMbKO
HeaonyCTUMbIX 3pekToB, cuuTaloT, 4YTO ucnbiTyemoe TC He Bblgepxarno
UCrblTaHNe B JaHHOW UCMbITaTeNbHOM TOYKE;



b) npu BTOpoM mncnbITaHNMM NOAAKT Ha TY e UCTbITaTeNbHY TOYKY NPy 3agaHHOM
CTEeneHn XeCTKOCTU UCMbITaHUA YABOEHHOE YMCIIO paspsiaoB B cOOTBETCTBMM C 8.3.
Ecrm ¢ npumeHeHnem 3TOM cepum pas3psnoB He BO3HWKAET HeOornyCTUMbIX
agpekToB, CUUTaOT, 4YTO uUcnbiTyemoe TC Bblgepxano UcCnbiTaHWE B ITOWM
UCrbITaTeNbHOW TOYKE C 3a[aHHOW CTEreHbl >KeCTKOCTU wucnbiTaHun. Ecnm
BO3HWKAET OOVH HedonyCTUMbIN 3ddeKT B 3TON cepun paspsigoB, TO NMPOBOOAT
crieaylollee ucnbiTaHne B COOTBETCTBUM C nepeyncrieHvem c). Ecnm Bo3HuKaeT
HECKOIMbKO HegonyCTUMbIX 3(PeKTOB B 3TOW Cepun paspsgoB, CUYUTAKOT, YTO
ncnoityemoe TC He Bblaeparno ucnbiTaHue B 3TON UCMNbITATENbHOW TOYKE;

C) Npu TPETbEM UCMbLITAHUM Ha Ty Xe UCMbITaTeSlbHY0 TOYKY MOAANT TaKoe Xe
YMCIIO Pa3psaoB, YTO U MO nepedvncrieHnto b), ¢ 3agaHHON CTEMNEHbIO XXECTKOCTU
ucnblTaHnin. Ecrm C¢  npumeHeHMem 3TOM cepun  paspsagoB  HEOOoMyCTUMbIX
3deKkTOB HE BO3HMKAET, cuuTarT, YTo TC uCnbiTaHWe B 3TOM MCMNbITaTENbHON
TOYKE C 3afaHHOMN CTEMNEHbI0 XKECTKOCTU UCMbITaHUIN BblgepXano. Ecnm Bo3HuKaroT
HeJonycTMMble 3(ppeKkTbl B 3TOM Cepun paspsanoB, TO CHAUTAKOT, YTO UCNbITYyeMoe
TC He Bblaepxarno UCnbiTaHe B 3TOWN UCMbITAaTENbHON TOYKE.

NMpunoxeHune OA (cnpaBo4yHoe). CBegeHUus o
COOTBETCTBUMU MEXIoCyAapCTBEHHbIX
CTaH[APTOB CCbINTIOYHLIM MeXAYHapoAHbLIM
cTaHaapTam

Mpunoxenune JA

(cnpaBo4HoOE)
Tabrvmuya JA.1
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