H3mepenue INEKTPOCTATHUECKOro NoAR

Hukonait Hukonaesnu Coueraro (1910-1996) — cambiit M3BeCTHBbIi
COBETCKHM# NpOMaraHaMCT Y KCCieoBaTe b GUOMOKALIMH — MBITA/ICA HAMTH
ee Hay4yHOe OGBACHEHHe U MOHMMAYI, YTO B OCHOBE MOGOTO HAYYHOTO MOZ-
XO/la NIeXUT H3MepeHye. B cBoMx sKkcnepuMeHTax peaKLMIO /1030X0/La OH
OlleHHBa/1 B Ga/11ax — B YI7iaX MOBOPOTa PaMKH Ha eMHHLY PacCTOSHHU,
KOTOpbIe YTO-TO FTOBOPH/IH O KO/IMUECTBEHHOM CTOPOHE AB/IeHMS.

STa MOMbITKa BBECTH XOTb KaKYIO-TO METPO/IOTHIO B /1030XOM4YECTBO
NpyBesia K He3HaUMTe/IbHOHM MOAEpPHH3alMM PaMOK, KOrda OSBH/IMCH
YraoMepHble 1WKa/bl, @ CaMU paMKM Bpalllaslach He B CXaToit /TaZloHH, a
BO BTY/IKax C NOZLMIHHKAMH, KOTOpPhie, TeM He MeHee, YIepKUBa/UCh B
pYKax ornepatopa Kak 06bIUHO.

IMpunimnuansHo HoBas «QneKTpoHHas 103a» onvcaHa B cTaTbe «Erek-
TPOHHA paaHecTe3us» B 601rapcKoM xypHarie «Paavo, TeneBusms, esek-
TpoHuKa», N2 8, 1989 r. OHna npeacraBaser coboit Te/leCKOIMMYECKYIo
@HTeHHY, NOAK/MOYeHHYIO KO BXOAY YCH/NTe/IA NMOCTossHHOTO ToKa (YITT),
BbIXOZIOM KOTOPOTO C/IYXKHT BO/IBTMETP. ABTOp cTathbd Meroau Llakos
MNHLIET, YTO 3Ta 3/1eKTPOHHasA /103a AaeT Te XKe pe3y/bTaThl, YTO U OBbiu-
Haf /1032 B PyKaXx /I030X0/LIa, TO/IbKO B 3TOM C/y4ae MHTeHCUBHOCTb pe-
aKLMK ONpeZensercs Mo OTK/IOHEeHHIO CTpe/KK Bo/IbTMeTpa. 3aech Mpo-
XOX/JeHHe TOKa MO MbILaM Ye/lOBeKa U BpallleHHe /103bl 3aMeHAeTCH
MPOXOKACHHUEM eroO 10 3/IeKTPOHHBIM LieMfiM U H3MepeHHeM TOKa MpH-
60poM. ITO OYeHb 3HAYMTe/IbHLII WAr Briepes, KOTOPHIH pacKpbiBaer
PH3HUECKYIO CYTh «GHOMNOKALIMHY, HO PEeBOMIOLMIO cpeart N0O30XO/ILIeB
«neKTpoHHas 7103a» He MpPOoH3Bera.

OHa He TOMBKO He MoMYuMna pPacrpoOCTpaHeHHs, KOTOpOe HMeer
OOblMHas /1032 Ha MPOTAKEHHH ThICAYENETHH, HO, rno-mMoemy, Booblle
Mano KoMy M3BecTHa. /le/io B TOM, Y4TO B MPaKTHYECKOM I/laHe HHUYero
HOBOIO MO OTHOIIEHHIO K OOBIUHOM /103e OHa He AoGaBW/a: ABMKEeHUe
oriepaTopa Mo Tpacce ocTa/zioch obasatenbHbIM. Kak o6biuHas 103a, Tak
M 3MeKTPOHHasA, 06e OHM PearupyioT Ha H3MeHeHHWe 3/1eKTPHYeCKOTo
M0/1A1 MO BPeMeHH, a /1030X0ALY He NPHHLIMITHA/IBHO, Ky/a CMOTpeTh: Ha
03y MNK Ha CTperKY 3/IeKTPOHHOTO MpHUOOPa, MOCKOMBKY, /1033 — 3TO
TOXe CTpe/IKa, TO/IbKO GHO/IOrMYecKoro npubopa.

58



f BocnpoM3Ben 3Ty «3/IEKTPOHHYIO /103y», HO OT Hee TOXe OCTa/lCH
He B BocTropre: HeobxoauMo 6onbiuoe ycunenue YIT, npu stoM «HYms»
HernpepLIBHO «YIVIbIBaeT» U3-3a TeMriepaTypHoO HecTabW/IbHOCTH, U ero
BCe BpeMs [MPHUXOANTCA KOPPeKTHpOoBaThb. [eM He MeHee, npoBeas 3KC-
NepUMeHTHI [0 CPaBHEHHIO ABYX BapHUaHTOB /103bl, aBCOMIOTHO COTIaceH
¢ MHeHHeM Metoau LlakoBa, UTO 3neKTpoHHadA M03a MOMHOCTHIO KBHUBaA-
NeHTHa oBbIUHOM no3e. [laxe yrabl OTK/AOHEHUS /103bl U CTPe/IKH BO/IBT-
MeTpa MOXKHO cZe/laTh OAWHAKOBbIMM, uaMeHss ycunerue YITT.

Merponorus aneKTpUyeckoro No/As U 371eKTPOHHONM M OOBIMHOM 10301
3aTpyaHeHa U3-3a HeoOXOAMMOCTH ZBHXKeHHs ornepaTtopa. Pesynstar 3aBu-
CHT He TO/IbKO OH HAIMpAKEHHOCTH 071, HO U OT ero NMpoCTPaHCTBEHHOIo
rpaaMeHTa, U OT TOrO, C KaKOM CKOPOCTHIO ABHKeTcH no3oxozell. Coxpa-
HUTb PaBHOMEPHOCTh ABHKEHHUA [pH Xoasbe MpaKTHYeCKH HeBO3MOXHO.

PaccMoTpuM ZBe KOHCTPYKUMH NMpHOOpa /18 U3MepeHHdA MOCTOfH-
HOIO 3/IeKTPUYECKOTO Mofd — 3MeKTpocTaTHIeckoro daokemerpa. Obe
KOHCTPYKLIMM OCHOBaHbI Ha MeXaHW4YEeCKOM MepeMellleHHH T/IaCTUH U3-
MepHTeNbHOro KoHaeHcaTopa. B nepBoM BapuaHTe I/iacTWHBI Bpalla-
IOTCH OTHOCHTE/ILHO ApYr Apyra, BO BTOpoM — Konebmortcd. [Tpubop,
OCHOBAHHBIHM Ha BpallleHWH T/IaCcTHH, Yallie BCero HasblBaloT «BepTyiiKoi
NmsHuTOBa».

Dusuka npoliecca USMepeHHi TaKoBa.

HaMepuTenbHbIM KOHAEHCATOP — 3TO ABe I/I0CKUe MeTa/lTn4yeckHe I/ia-
ctvHbl. [Ipy nomelieHnM MX Bo BHelllHee Mo/e He COeAMHEeHHBIMU ApYr
C APYroM, HarpsKeHHOCTb 10718 MeXKay HUMH OCTaeTcsl TOYHO TaKot Xe,
KaK M u3BHe. BHYTpH caMMX M/1aCTHH, [TOCKO/IBKY 3TO MPOBOAHUKH, YCTa-
HOBMBIIIEECH TIO/le PaBHO HY/IO 3a CUeT MepepacripeneeHus 3apaaoB.

Ho ecnu nnactvHbl 3aMKHYTH yepe3 pe3uctop R, no Hemy noreyer
TOK, M 3apfAabl MeXaAY M/IaCTHHaMH Nepepacripeae/aThcd TakUuM obpa-
30M, YTO MeX/1y HUMHM [lo7le CTaHeT paBHbIM Hymo. Terepb pesncTop
yKe He UrpaeT HUKaKOM PO/, U ero OTK/IIOYeHHe HH K YeMy He MpHBe-
[eT: HAIPAXKEeHHOCTb MO/1A MexXay MAacTUHaMH ocTaHercs HyneBo#. [pu
HeroABWKHBIX T/IaCTMHAX KOHAeHCaTopa BO3MOXKEeH TO/IbKO OWH LMK/
M3MepeHHsl — CaMblit MepBbii (31eck Mbl He 6epeM BO BHHMaHHe O4YeHb
MasleHbKYIO, HO, HO BCe-TakKK KOHEUHYIO MPOBOANMOCTb BO3AYXa).
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Puc. 10. /IBe 3aMKHYTBIX M/1aCTHHBI BO BHelIHeM r1o/e.
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Puc. 11. «Bepryuika MmsHuToBa»
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Puc. 12. Bu6pallMOHHbIH M3MepHTe/TbHbIT KOHAeHCaTop.
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[lns HernpepbIBHBIX U3MepeHHH HeOOXOAUMO MOMHOCTBIO WK YacTHY-
HO BOCCTAHOBWTBb MpekHee paclipezenieHre 3apsaaoB B I/IaCTHHaX. JTO
MOKHO CZeniaTb MeXaHHUYeCKHM HX BpallleHHeM Wi BUOpaLue.

EMKoCTb 1710cKOro Bo3aymHoOro KoHaeHcaTopa 3agaerca hopMyIon

S
C=¢g, — 28
= 28)
HanpﬂmeHI/Ie Memy T1/1aCTHUH KOHﬂeﬂcaTOpa paBHO
v=-2, (29)

C

[lpy MexaHHMueCKOM MOAYAALIMM €MKOCTH KOHEHCaAaTOp BCe BpeMsA
HaXOAMUTCA B YCTAHOBHBIIEMCH peXKMe, Koraa HamnpsaXKeHHOCTb [0/
Mexay M1acTMHAMK paBHa HY/IIO, MOCKO/IBKY 3/1eKTpHYecKHe MpoLecCHl
repe3apsaa MPOUCXOAAT 3HAUNTe/TbHO OLICTpee, YeM MeXaHH4YecKoe M3-
MeHeHHe eMKOCTH.

3t0 6yaer COOTBETCTBOBATH 3apAay Ha KOHAeHcaTope:

QO=ECd (30)

[lpyn M3MeHeHHM eMKOCTH B Ipoliecce U3MepeHUs OT MaKCHUMa/lbHOM
[0 MUHHMMA/IBHOM M Hao60poT, Yepe3 pe3nctop R npotekaer 3apsaa

AQ = E(Cmax - C’min )d (3 1)
I/I3M€pﬂﬂ HarnpfAxXeHWe Ha pe3ncTtope R, MOXKHO HU3MEepPHTb Be/TMUHHY
HallpA>KeHHOCTH BHelIHero o4 E .

[Tpy KOHCTPYMPOBAHUM 3N1IEKTPOCTaTHUYEeCKOTro /MOKCMeTpa, NpesHa-
3HAUEHHOTO /51 UCTIO/b30BAHMA BMECTO 7103bl, HAal0 MMeTb BBUAY Clie-
ayiolee:

1. UysctBuTensHOCTh rmOKCMeTpa A0/MmKHa ObiTh nopsazaka 1 B/m.

CHKeHHe YYBCTBUTE/IBHOCTH YXyallaeT O6HapYKHUMOCTb [1043eM-
HBIX HEOHOPOAHOCTEM MO OTHOUIEHHIO K OINBITHOMY /I030XOALlY,
a MOBbIIIEHHe MMeeT Mazlo CMBIC/A, TOCKO/IBKY 3TO YPOBeHb ecTe-
CTBeHHbIX (P/IYKTYALIMI BHELIHero 3/1eKTPOCTAaTUUECKOTO MO/1s, Bbl-
3BaHHbINA, B OCHOBHOM, HEPOBHOCTHIO TOYBBI M HA/TMUMEM BeTpa.

2. HamepuTenbHblii KOHIEHCATOP 3/1@KTPOCTATHYECKOTrO 107151 AB/SA-

eTcsl reHepaTopoM TOKa, T.e. HalpsXkeHue Ha pesuctope R mpo-
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NOPLIMOHA/LHO BeIMYHHE ero COMpOTHUB/IeHHs. 3HaueHWe CoMpo-
TUB/IEHHUA OO/MKHO ObITb MakCHMa/IbHO BO3MOXKHBIM, OrpaHHYeH-
HBIM /Ml BO3HUKHOBEHHEM HeCTaGW/IbHOCTH paBoThl BXOAHOIO
yeumurens. Mo onerry — okono 200 MOM. 910 BakHO, rMaBHbIM
o6pa3oM, NMpU paboTe B TOPOACKHX YC/IOBHMAX, MOCKO/MBKY /A
GOMBIIOIO KO/MMUECTBA 37IGKTPUYECKHUX TOMeX, B OCHOBHOM, OT
3MeKTPUYECKOM CeTH, M3MepHTe/IbHbIM KOHAEeHCaToOp AB/AETCH re-
HepaTOpOM HarpsXKeHus, Be/IMilHa KOTOPOro Ha BXOZe YCHanTe-
71 He 3aBHCHT OT 3HayeHHs R, MmostoMy yBenmueHHe CONpOTHBIE-
HHS — 3TO NPAMO¥ MYTh YBe/IMYeHUs: COOTHOLICHHUSA CHTHa//IIyM.

Ha ocobeHHocTAX rioKCcMeTpa A/if Mo/eBbIX paboT OCTaHOBUMCH
noapobHee.

CymecTByiole U3MepHTe HalpAXeHHOCTH 3/1eKTPOCTaTH4eCKOro
Mo/, CepUMHO BhIMYCKaeMbie MPOMBIIIEHHOCTBIO U UCTIO/Nb3yeMble, B
OCHOBHOM, /14 Liefleil OXpaHBl Tpyda, UMeloT HeOOo/bIlYIO UYBCTBUTE/Ib-
Hoctb. Harnpumep, npubop MHII1-20/1 HaunHaer dpHKCHpOBaTh ro/ne
c 20 B/m.

DeKTpoCTaTHYEeCKUX (D/IIOKCMETPOB HeOOXOAMMOM UYBCTBHTE/IbHO-
CTHM BO BCeM MMpe, HaBepHoe, He 6oniee COTHH. JTO He [OTOMY, UTO
3agaua MX CO3JaHMA C/IOXHA, MPOCTO OHM TMOYTH HHUKOMY He HYMKHBI.
TakuMmu npubopamMH, B OCHOBHOM, OCHallleHbl HayuHble YdYpemaeHHd,
CBfi3aHHbBIe C M3yYeHHeM aTMoccepHOro anekrpuuectBa. O6bIMHO 3TO
IITY4HO pa3paboTaHHbie U WITYMHO M3TOTOB/IeHHbIe CTallMOHapHble «Bep-
TywKH MiMAaHUTOBa» pasMepoM C Beapo.

Ha nonvrone c. INaparyuka Enmsosckoro p-Ha Kamuartckoit o6n.
[ansHeBoCcTOUHOTO OTAeneHys MHcTUTYTa KOCMOMH3HUYECKHX HCC1eno-
BaHMI1 M pacrpOCTpaHeH s paauoBO/H, pa3paboTaH npu6op lone-2».
On sapeructpypoBal B ['occranaapte (ceptrdukar R.U.E. 34.001.A
N2 7136 or 10.03.2004) u saHeceH B ['ocpeectp 13.09.2005 r.
Ne 2941-2005. dmiokcMerp obecrnieurBaer YyBCTBUTE/IBHOCTE 1 B/M,
HO MMeeT 6obliMe pa3Mepbl U COBCeM He MpHcIiocobneH /1A Tviomaa-
HBbIX U3MepeHHH.

<]
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Moit nepBbiit pAIOKCMeTp Ha TMpPHHLIMIE «BepTYIIKW» TOXe TPYAHO
6bI/I0 OTHeCTH K nopTtaTtuBHBIM. OH MMen yyBcTBUTenbHOCTH 0.05 B/M.
Bckope BBIABW/IMCH ero HeIOCTaTKU:

Bo-niepBbix, npubop 611 ciMuKoM uyBcTBUTe/1IeH. OaHaxabl, ero Ha-
CTpauBaf, OOHapyXKW/, YTO CTpe/Ka IO HEeNMOHATHOM MpHUYHHe CTa/a
TMpbirath B pasHble CTOPOHH. [ IpHUMHOM OKasasica Has/eKTPU30OBaHHbIM
KOMap, /IeTalollMii B MeTpe OT AaTyuKa. [ lepea sTHM OH nporeren Mexay
I7laCTUHaMH KOHAEHCaTopa, C MOMOIIbIO KOTOPOro fi CO3AaBasl 3Ta/loH-
HOe 3/IeKTpHYeCcKoe Mo/1e, U MOoAPU30Ba/ICH: OOHO KPbIZIO Y HEero CTa/zio
3apsKeHHBbIM MO/IOKNUTe/IBHO, a ApYyroe oTpHlaTtenbHo. CMeHa TpaeKTo-
PHM Mo/ieTa KoMapa M BbI3blBa/sla METaHUSA CTPE/IKH.

Bricokas uyBCTBUTENIBHOCTH NMpHOOpa MO3BOAWIA CAenaTh And ceds
MHOro OTKpbiTHil. Hanpumep, MoxXHO ObIIO Ha MPOTAXKEHUH MUHYTHI
HabmoaaTh NpoLiecc MOAAPHU3aLIMKM CITHYeYHOro KOpoOKa BO BHeIlHeM
rone, Wi OOHapPYKUTL «C/1ellbl CBOUX C/1e[10B» Ha /IMHO/IeYMe yepes ae-
CATb MUHYT Noc/ie npoxona. OnHaxawl, Korzaa ObIIo KapKo, CHAM ¢ cebs
pyballky yepe3 rosioBy, He BHIKMOYMB Mpubop. BxoaHwvie ycunvrenu
TIPHLIZIOCh MEHATD.

Bo Bpemsi 3KcIiepMeHTOB MOHSA/, HAaCKO/IbKO C/1ab0 MBI Mpe/CTaB/Is-
eM cebe pacrpOCTPaHeHHOCTb B MPHUPO/e /IeKTPHUECKUX AB/IeHUI, Co-
MPOBOKAAIOUMX MHOTHE hH3ndecKue rpouecchl. M 31o HecMoTps Ha To,
YTO 37IeKTpUYeCcKoe Io/le — caMoe MepBoe, C KOTOPHIM [T03HAKOMU/IOCH
Ye/lOBeYeCTBO ellleé B aHTMYHOCTH, Habmogas, KakK KYCOUKU HaTepToro
AHTapA (371eKTpOHa) MPUTATHBAIOT Me/IKUe TPeIMEThI.

OKCIeprUMeHTaIbHO YCTaHOBU/I, UTO YYBCTBUTebHOCTh 1 B/M Brionte
[OCTaTOYHa /1A Liefle 1030X0a4ecTBa M 3arpyoun rioKCMeTp A0 3ToM
BennurHbl. [lepBoe BpeMs, 10 MOHMKEHUS UYBCTBUTE/ILHOCTH, CHHMAIT
OOTHHKM M paboTasl BOCUKOM, TOCKO/IbKY KaKabli Lar B 0OYBH, OCO-
6eHHO Ha acdpaszibTe, Ha HEKOTOpOe BpeMsi BBOAWA NPUGOP B OrpaHUye-
HHUe, Y NPUXOAW/IOCH AONTO XK/aTb, FIOKA CTpe/ka BepHeTcs B pabouuii
cekTop. TakHe Xe MocneACTBHA BbI3bIBa/l ITPOE3XKaAIONIHHI B Ba/ILIaTH Me-
Tpax OT Npubopa Be/iQCUMNEeaNCT.

Bo-BTOpRIX, OMepaTop caM 4Yalle Bcero MMeer 3apsl U MCKaxaer M3-
MepsieMoe Mone. B craunoHapHBIX M3MepUTensx 3ToM MpobrieMbl Her,
MOCKO/IbKY OllepaTop BO3/ie AaT4HKa OTCYTCTBYET.
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B pesynsrate MepBhIX OMBITOB MpHilen K BbiBoAy, uTo «BepTyiika
HMMsaHuTOBa» NO LIe/IOMY pAAY MPUYHMH, B OCHOBHOM, TEXHHUECKOIo Xa-
paKTepa, Masio TMpHcrniocobrieHa Ans MO/MeBbIX YC/IOBHH, W Mepelien K
KOHCTPYKLIMAM C BUOPaLIMOHHBIMU U3MepHTe/IbHbIMY TVIaCTHHAMH.

Heo6xoamMMocTb MCKMOUNTh BAUAHKUE 3M1eKTPHYecKoro 3apaaa orepa-
Topa Ha drmokcMerp oueBuaHa. [IpobneMa Gblna pellieHa pa3paboOTKOH
CUMMETPHYHOTO ZaTiuKa, Koraa obe U3MepHTe/bHbIX T/IACTHHBI Korle-
6motca B npoTtHBodase. MeranmMueckasa pyyka rnepesaer 3apsd Orle-
paTopa Ha CHMMETPUUHBIM KOPIYC AaTYHhKa, U 3/1eKTpUYecKoe 11ofe OT
3TOro 3apsiza KOMIEHCUPYETCA BCTPEUHBIM ABHXKEeHHeM H3MepHTe/TbHbIX
M71IaCTHUH. DTO BCTpeuHoe ABWXeHHe /1 BHelIHero UaMepsaeMoro o/,
HaoBopOT, YCH/IMBaeT CHrHa/ AaTuvka. Bonee noapo6Ho o6 3Tok KOH-
CTPYKLIMM MOXKHO IMpouuTaTh B nateHte PP N2 2212678. «B.B. Koneit-
KHH. YCTpOMCTBO /19 M3MepeHUs HalIpfKeHHOCTH /1eKTPOCTaTHIeCKO-
ro nons» [Mpuopwurer ot 10.10.2001 (Cwm. INpunoxenue 1.)
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