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CUTHAJDBI OJi1 3KCNEPUMEHTAJIbHOM OUEHKH
NOTrPEMWHOCTH JJEKTPOHHBLIX BOJIbTMETPOB
OT ®OPMbl 3HAKONNEPEMEHHOI'O HANPA)XEHHUA

I'. I1. TPOOHMOB, A. A. TIETPUILEB
(ITpeacraB/ieHa HayYHBIM CeMHHAPOM KadeXPH PaAuOTEXHHKH)

Bausinne $OpMEI H3MepSIEMOro CHrHana Ha TOKA3aHusI BOJbTMETPOB MEPEMEHHOrO Ham-
pSiXKEeHMs] Jydllle BCETO MOXKHO OLEHHTH 3KCIEPUMEHTAJbHO, NOAAaBas Ha BOJBLTMETP CHTHA-
Jbl HEKOTOPBIX THIIOBBIX, CTPOro H3BeCTHBIX GopM. PaccMOTpeHb BO3MOXKHOCTH PANA TAKHX
CHTHa/IOB AJs pellieHHs MOCTaBjaeHHofi 3amauM, [loxasano, uto Haunbosee IWMPOKMH AHama-
30H DperyaupoBaHus nNHKpaxTopa H (opM(pakTOpa — OCHOBHLIX XapaKTEPHCTUK (HODPMBHI
CHTHaJla — 06ecreunBaeTcsi Npv HCMOJb30BAHHH TpPaNeleHAa/lbHOre 3HaKONMepeMeHHOro Ha-
HPAXKEHHsT ¢ PEry/IHPOBaHHEM CKBAMKHOCTH H JUIMTeNbHOCTel PpPOHTOB.

Tabaun 3, 6ubauorpaduii 4,

OaHa w3 BaXKHBIX 3a7ay obecreueHHs eNHHCTBA H3MEPEHHI Ha Tmepe-
MEHHOM TOKe CBf3aHa ¢ HeoOXOAHMOCTBIO yuyeTa BJAHMSAHHS (QOpPMLI H3Mepse-
MOro HalnpsKeHHs Ha TI0OKa3aHHA 3JeKTPOHHbIX BOJABTMeTpoB. IlepcnekTus-
HBIH NyTb €€ PelIeHHs COCTOMUT B CO3/laHHU TeHepaTOpPOB CHTHAJOB THIIOBBIX
HIeaJH3HPOBaHHBIX (HOPM (CHHYCOHIAJbHOH, NPAMOYTOJbHOH, TPeyrob-
HO# H Jp.) W B IKCHEPHMEHTAJBHOM ONpe/leleHHH peaKIHH BOJbTMETPOB
Ha HX BO3JelCcTBHs. B cTaThe paccMOTpPeHbl BO3MOXKHOCTH Ps/a TaKHX CHCHa-
JIOB JJIs1 pellleHus NMOCTABJCHHOH 3aJauH.

HaMepenne HWHTEHCHBHOCTH TIEDEMEHHBIX 3IJEKTPHUECKHX KoJebaHuH
ocylllecTBJAsieTcs I1yTeM HX Npeo6pa3oBaHWs B MNOCTOSAHHOE HampsiKeHHe.
B 3J€eKTPOHHBIX BOJbLTMETpPAX IPHMEHSIOTCS IpeoOpasoBaTesd aMIVIMTYII-
HbiX, 3QHEeKTHBHBIX U CPEeLHEBbUIPSIMJIEHHBIX 3HAUeHHI, KO3(h@HUIKMeHT fiepe-
Jlaud KOTOpHIX OOBIYHO KasaHbpyercss B 3(Q(PeKTHBHBIX 3HAUYEHHSX CHHYCO-
RAAJbHOIO HANPsKeHUsT (IWIKaJbl GOJbIIHHCTBA BOJbLTMETPOB TPaAyHpYIOTCA
r 3 beKTHBHBIX 3HAUEHHSIX H3MepsieMol BeanuuHbl)*. [Ipn oTkaoHeHnn $op-
Mbl Ipe0oBpa3yeMoro CUTHaJa OT CHHYCOHMAAJbHOIO 3TO NPUBOAMT K NOsSIBJE-
HHIO [OMOJHHUTEJNBHOI NOIPelIHOCTH npeobpas3oBaTenst, a CJAeJI0BATENLHO,
H BoJbTMeTpa. Ias npeobpasoparesefl aMIJIMTYAHOrO 3HA4YeHHA coOrJjac-
Ho [1] norpewHocTs OoT GOPMH

b= o (1)

ao

rae K, u K,, — nuxkdakTopsi n3amepseMoro U Ka1u6poOBOYHOrO HANPSKEHHU .
[IpeoGpasosarenn cpefHeBbINpAMJIeHHBX (n=1) u 3ddexTHBHBIX
(n = 2) 3HauyeHHH peaJiu3ylT 3aBHCHMOCTb

* B paspHefiileM MOApPa3yMeBaeTcs HMEHHO 3TOT CJydaH npeo6pasoBaHus,
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‘1 Yn
Uepasp = [7}— [ U(m"dtJ | @)
t0

rape T—-nepuon. C Yy4e€TOM OTKJIOHEHMHs IToKasartesss CTEIeHH An ot HOMH-
HaJbHOTO NOTPEUIHOCTDb npeo6pa3osarenef{ CPCAHEBBIMPAMIACHHOTO 3HAUEHHST

b = S [ A (b 4 LK) — 1, 3)
Ky
rae K 4 # K ¢ — dopmbaxTopsl KanuOpOBOUHOTO M npeobpasyeMoro Hampsi-
¥)eHusi; b — kosdPHUIHeHT, 3aBUCAILUA OT QOPMbI KPHBOHM 3THX XKe Hanps-
WeHni. B npeo6paszoBaTensx 3(P(EKTHBHOTO HANpPSXKEHHA coTrJacHo (2)
OCYIIEeCTBASETCsT ONepauust KBaJpHPOBaHHS. KpaapaTopnl Ha 3JieKTpOTel-
JIOBBIX 3JIeMeHTax (TEePMHCTOPBl, TepMonpeobpa3oBaTe/]H, BaKyyMHBle 1HO-
Ibl ¢ BBEJEHHEM MOIIHOCTH B UEMb HaKaJjga) He HMEIOT NMOrpelHocTd o1 Hhop-
MBI BO3IeHCTBYIOHICIO CHTHAJA.
Jas Bcex APYrHX KBaApaTopoOB NOTPEMIHOCTL OT HOPMEI

8§ =An(a+[,Ky) )

HMEET MECTO TOJbLKO INPH OTKJOHEHHH TepeJaTOUYHBIX XapPaKTePHCTHK OT
KBaJpaTHUHOTO 3aKOHa, NpUueM Bhipaxenue (4) cipaseiauBo npu An <& 1.
ITapamerp a szaBucut oT GOpMbl KPHUBCH Iipeobpa3yeMoro u KaaudpoBoOU-
HOro HanpsixKeHUH.

Takum 0GpasoM, NOTPEUIEOCTH BGJAbTMETPOB OT (HOPMBbI  HANpSAKEHHIT
C yueTOM OTKJIOHEHHsI OT peajM3yeMOro 3akoHa IpeoOpasoBaHud, onpele-
JgsgeMoro An, 3aBHCAT OT NHKGAKTOPOB Hax GopMEPaKTOPOB.

MsmeHenue nukdakropa u popMdpakropa MOKHO pPeasiu30BaTb ABYMsl
NYyTAMH;

— HCTOJb3Yysi HaGOp KPHBBIX C M3BECTHBIMH 3HaueHHsMH K, u Ky

— peryiupys CKBaXKHOCTb KaJHOPOBOYHOIO CHCHaja NpPH HEH3MEHHOH

dbopMe uMnyJinca.

B tabanue (1) npuBe/leHs HeKkoTOpble HamboJiee Jerko peaJjHsyeMble
Ha NpaKTHKe KPUBbiC M COOTBeTCTBYOMHe HM 3navyeHusa K,, Kg. M3 cpasHe-
Hus 3THX (opMm KoaeBaHmil cJaeayeT, uTo HaumGosplinmMu 3HaveHusiMu K,
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u Ky obnanaer tpeyroisnoe nanpsxenue (K, = 1,73; Ky = 1,15) u nau-
MeHbUIHMHA — npsimoyroapHoe (K, = K, = 1). TlosToMy 3TH 1aBe KpuBble
MO3BOJIAIOT HAaWTH NpeflebHOe 3HAYeHHe MOrpellHOCTeH BOJBTMETPOB OT
$opMBI  3HAKONEPEMEHHBIX CHTHAJOB, '
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MoxHo nokasatb, yTo nuKpakTopel ¥ GHopMpaKTOpPHl IMAJKHX KPHBBIX
(napaGosyuyecKol, KOJIOKOJ000Opas3HOH, KOCHHYCOKBAJApaTHOHU W Ap. NOMOG-
HBIX (DOPM) 3aHHMMAIOT IPOMEXKYTOUHLIE NTOJIOKEHHSI B Halla30He YKa3aHHLIA
KpaliHux 3HaueHHH. IlosyyeHHe 3THX KPHBBIX Ha TOBBILIEHHBIX YaCTOTAaX
(1eCsATKH KHJIOTepH) CBS3aHO ¢ 6OJbIUHMH TPyAHOCTAMH. [losTomy ans pac-
wiMpenHs yHcaa rpajganuii K, u K, B Ananasone kpafiHux 3HaueHHH, 06-
pasyeMblX MPSMOYILOJbHOH H TDPEVYroJbHOH ¢opMaMH, Lenecoo6pasHOo HC-
N0Jb30BaTh TpalelleliajpHoe HaNpsiXKeHHe ¢ peryJjupyeMblM [apaMeTpoM

t‘b—i_ tCl‘l . (5)
Ly

B HacTofllee BpeMsi HMEIOTCSi TeHEPATOPbl HMIIYJ/LCOB C PEery/aHpPOBKO Bpe-
MEHH HApacTAHHMS M Cllaja He TONbKO AJs MHUKPOCEKYHAHOrO, HG U HaHoce-
KYHAHOTO nuanasona [2].

Ilpn onenke 6., ¥ 8 myTeMm BO3JeHCTBHS Da3HBIX KPUBBIX NOCJEIHHE
JAO/DKHBI MME€Th Pas3Hyl0 aMIJIUTYAYy. B npoTHBHOM ciyyae H3MEHEHHE
U uai U MOXeT CKDBITH BJHSHHE (OPMbI KaJHOPOBOYHOTO CHTHAJ2.
COOTHOIIEHHST MeXIy aMIVIHTYZaMH pa3JHYHBIX KPHBBIX BHIHBl Hemo-
CPEeICTBEHHO H3 BHIpAXKeHHH BO BTOPOM M TpeTbeM cTo/6uax Taba. 1.
B cayuae Hcnosab30BaHUA TpaleUeHAAJbHOTO HANPSIKEHHS AMIUITHTYAy elo
1as1 noanepxaHua U == const tpebyercsi H3MeHATb B COOTBETCTBHH C 3a-
BHCHMOCTBIO

7':

b‘!
UM o) = L , 6)
a AJd NOJANepXKAHHA Ucp: const corsacHo BBIPAXEHHUIO
U
U, (7) = —M__ 7y
(1) g (7)

3aecy U, — amnantysaa curdana npu y = 0.

B npaxkTHuecKHX CHTyauusix BCTPeyaloTCs KPHUBHE ¢ ropas3fo 060jb-
wuMH Ko3p¢uuuentamd K, 1 K, , uem MmoryT obecneudTb THNOBBIE KpH-
Bble, H TIEPBBIH CINOCO0 OHEHKM NOTPelIHOCTeHd BOJBTMETPOB OT (GopMbi
CHTHAJ/10B 0Ka3bIBAETCSI HEAOCTATOUHBIM.

Bonee mmupoxnit nmanason namenenns K, K, peanusyerca npu no-
MOIIM reX XXe KPHBBIX C NepeMeHHON ckBaxKHocTbio (Tabu. 2)*. Kax u mpu
IIePBOM Crocobe, A8 OUEHKH norpelHocty DB or ¢opmbr curyana HeobHXo-
auMo Mmensith K 6e3 uamenennss U nau U, . Torza orkioHenue noxasa-
HUH BosbTMeTpa OyjaeT OTpaxkath TOJbKO O HJH 8¢ . M3 Taba. 2 suano,
4TO NPH H3MEHEHHH CKBaXXHOCTH Anas TnojldepxaHus. U = const Heobxo0-
AHMO H3MEHATb AMINIMTYAy KaJHODOBOYHOTO CHTHAala NPOMOPUHOHAJBHO

VQ, a gas nopaepxanus U ., = const — nponopunonansio Q. IIpu atom
3akon M3MeHeHHs K4 (Q) ocraeTcs NpeXXHHM B COOTBETCTBHH C Bhipae-
HuAMH Taba, 2.

JinanasoH peryJiMpOBaHHs CKBaXKHOCTH Onpefessercd JONYCTHMbIM
nukdakropom npeobpaszyemoro cursana (K,< 5). Kax BuzHo Hu3 Taba. 2,
MaKCHMAaJbHYI0 CKBAXKHOCTL NOJMKHBI HMeTh HecHMMeTpPHuHBIH (Q = 26)
H CHMMeTPHYHBIH (Q == 25) npsAMOyroJibHble CHTHAJbI.

MHUHHMaIbHBIM IHaNa30H peryJHPOBAaHHSA CKBAXKHOCTH IOJyYaeTcs
NpH TpeyrosbHoH ¢opme (Q = 8). YVuMTHIBAS JOCTOMHCTBA HPAMOYIOJib-
HOrO HaNIPSI2KEHHs /s DelUeHHsl PsAXAa BaXKHBIX 3a7a4 MeTDOJIOIHH H H3Me-
putesnpHOl TexHukH [3, 4], XKenaTeJbHO HMeTh B HaGope TeHEPHPYeMbIX
QyHKUMH npamoyronpHbIt curHad. HauGosee wupokuii Xpyr 3ajau pemia-
eTCsl NPH HaJMYHH TPaleUennaJbHoro HanpsaKeHHs ¢ PEryJHpPYeMbIMu Ma-
paMeTpaMH.

* BOHpOCbI npaKTqucxoﬁ peasH3allHH TE€HepaTOPOB TAaKHX CHFHAJ0B JOJIXKHBI pac-
CMaTpHBAaTbLCA B OT/I€JIbHOH CTaThe,
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HectabuabHocTh CKBAXKHOCTH CHTHAJOB TPHBOAMT K HKHCKaXeHuAM pe-
3VJAbTATOB OHEHKM morpemiHocreil or ¢opMmel. B tabsn. 3 npuBeAeHBl Bbipa-
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xKeHust npoussoaubix U, U, K, 1 Ky 10 cxBaxuoctu. [To stum pesyJib-
TaTaM BHIHO, 4TO HecTaOHJBHOCTb CKBAXKHOCTH 0o0Jiee CYILECTBEHHO H3Me-
Haer U u Uy, nexenn K, u Ky, T. e. OTKJIOHeHHs NOKA3aHHH BOJbTMe'-
pPOB B OCHOBHOM OOYCJOBJIEHH! H3MEHEHHSIMH 3HEPreTHYECKUX XapaKTepH-
CTHK CHTHaJla, a He xapakTepucTHK (opmei. ChaeloBaTeNbHO, [Aame NPl
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HaJHYWH HEKOTOPOH HeCcTaOHJIbHOCTH CKBamHOCTH pesyabratet (1), (3)
H (4) oxka3piBaloTCA NOCTATOUYHO [OCTOBEDHLIMH, a H3MOMXKEHHbIH MEeTOX —

H0CTaTOYHO 3¢ (PeKTHBHEIM.

BoiBOABI

1. JIns 3KCHepHMEHTAJNbHOTO ONpeleNeHHs] NOrPelIHOCTH [0Ka3aHHH
3/JIEKTPOHHBIX BOJBLTMETPOB OT (DOPMBI HANpPSMeHHA Heaecoo0pasHo HCNOJb-
30BaTh THIIOBble HECHHYCOHJAAJ/IbHble CHTHAJbl 3HAaKONEepeMeHHOro TOKa
C peryJHpPYyeMOit CKBaXXHOCTBIO.

2. PesyspTaThl OUEHKH MOTPEINHOCTEH BOJLTMETPOB OT (OPMBI KPH-
BOH HanpsXKeHHs ca1ab0 3aBHCAT OT KoJjeGaHHH CKBAXHOCTH, T. e. H3JO-
JKCHHBIH B CTaTbe NMOJXO0J OKa3bIBAETCH AOCTATOUHO PPEKTHBHLIM.

3. lnsa onpefeneHdss norpemiHoctefl BOJBTMETPOB OT (DOPMbI KPHBOIL
HanpsXKeHHsA Jiyylle APYTHX MpeACTaBJfeTCAs TpaneleuJajbHblii CHTHAJ
C peryJHpOBaHHeM CKBAXKHOCTH H [JJINTEJBHOCTEH (POHTOB.
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