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IIH®POBOH 3KCMNOHOMETP WMNYJbCHOro H3JYYEHHUS

A. II. TPUNOPBLEB, H. H. KPUMREP

(TIpegcrapieta Hay4YHLIM CEMMHAPOM HAYYHO-MCCNEAOBATENLCKOTO HHCTHTYTA
SICKTPOHHOH HHTPOCKONHH)

B Hacrosiuiee BpeMs /51 pelleHHs MHOTUX Hay4yHO-TeXHHUYECKHX 3ajad
B KayecTBe HCTOUYHHKOB HM3JYUeHHS ILIMPOKO INPHMEHSIIOTCS YCKODUTEJNH 3a-
PSKEHHBIX yacTull, TTOCKOJABKY H3/TydeHHe YCKOpHTeJeH MMeeT HMIIYJIbCHBIH
XapakTep, €ro PErucTpauus NpH 0O0JyueHHH OODBEKTOB C ILieJbI0 MOJyYeHH:A
UMH 3aJlaHHON [03bI MMEeT HEKOTOpble OCOOEHHOCTH B OTJIHUHE OT DerucT-
paluy H3JIy4YeHHS C TOCTOSIHHOH BO BPEMEHH HHTEHCHBHOCTBIO.

IIpu 3TOM HEOGXOAMMO pelHThL 3aJa4d TAKOro TuUma: a) aBTOMaTHUe-
CKOe OTKJIO4YeHHe MCTOYHHKA Nocjae Habopa 3alaHHOH A03bl IPH OOJyuYeHHH
HENOABHKHOrO 00beKTa; 6) aBTOMAaTHYeCKOe BKJIOYEHHe H OTKJIOUEHHe HC-
TOYHHKA Ha TO BpeMs, korfaa ob6jgydgaeMbie OODEKTBI, HEIPEPHIBHO JBHKY-
mMecd Ha KOHBeliepe, OKas3blBAlOTCS B MMOJe H3JyueHHs; B) TO XKe, UTO H
G), HO C OCTAHOBKOK OGbEKTA B MJOMIANY TOJS H3JayueHus Aias Habopa 3a-
JaHHOH HO3BI.

IMocnennsis 3amaya, siBAsioniasicst Haunbosaee oOUIeH, pelaeTcs € MOMO-
1Ib10 pa3paboTaHHOro A5 GeTaTpOHA YCTPOHCTBA, OMHCaHHWE KOTOPOro Aa-
eTcst B HacTtosiueH pabore.

Ha6op 3aiaHHON O3Bl ¢ XOCTATOUHON CTENEHBIO TOYHOCTH MOKHO Obl-
Jo 6Bl OCYIIECTBHTb NMyTeM HOJCYeTa HMIYJbCOB TOPMO3HOI'O H3JyYeHHs
[1], 160 mpUMEHHB peJle BPEMEHH.

B 3TOM cJayuyae MoJaraloT, 4TO BCe HMMIYJbChl H3JydeHus 0GjaanaioT
OJMEAKOBOH HHTEHCHBHOCTBK, TO €CTb AAIOT OJMHAKOBBIA BKJAAJ B 103y, IMO-
AY4eHHYI0 06beKTOM. OJHAKO NOCKOALKY B JIEHCTBHTENLHOCTH MMEET MECTO
HeCTaOUIbHOCTD MHTEHCHBHOCTH HMITYJIbCHOTO H3/IydYeHHs, Bbi3BaHHasl pas-
AVMUHBIMM npHYrHaMH [2], 3TH cnocobm 3ajauy He pemialor. HeoGxoaumo
NpAMEHeHHe CleHHaJpHbX pafAHalMOHHBIX 3IKCIOHOMETPOB.

3BeCTHLI 3KCIOHOMETPHI HAKOMUTEABHOIO THIIA, B OCHOBY pabOTHl KO-
TOPLIX IOJIOKEHO H3MEPeHHe 3apsjia Ha BXOAHOM KoHiaeHcaTope [3]. Oana-
KO HX CYIIeCTBEHHBIM HEJOCTATKOM SIBJISIeTCSl HeBBICOKAsl TOYHOCTb 3a CYer
NOTePH YacTH 3apsila BO BPeMs HAKOMJEHHst MO3bl, a TaKxke HecTaOHJIb-
HOCTb Topora cpabaTbiBaHHfA, 4TO OrPaHHYHBAET BO3MOXKHOCTH HX INPHMe-
HEeHHSI.

OTHX HeJOCTATKOB JIHILEHA mpenJsaraeMmas cxema (puc. 1), xotopas mo-
3BOJIAeT (HUKCHPOBATh BeJHUHHY, NPONOPLHOHAJBHYIO HHTEHCHBHOCTH, H,
C.1eI0BaTeJbHO, A03€ KajKAOro OTIAeJbHOT0 HMIYyJbCa H3JY4eHHs, H CYMMH-
poBaTh 3TH JaHHble N0 TeX mOp, noka He Oyaer HabpaHa 3ajganHas Ko3a.
[Tocne sTOro HMCTOYHMK M3JNYYeHHS, B YAaCTHOCTH 6€TATPOH, aBTOMaTHUYECKH
OTKJIOYaeTCs.

CxeMa paboraer crepyiomuM ofpa3oM. B cxeMy cuHXponusanuu 6Gera-
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Puc. 1. PyukuuoHadAbHas CXeMa 5SKCIOHOMETpA.

TpoHa (HampuMep, B KaHa/J CMeINEHHH) BBOAMTCS 3JEKTPOHHBIA Ka04 1,
HOPMaJIbHO PAa30MKHYTHIH [IJS CHHXPOHH3HPYIOUHX HMIIYJLCOB H yIpaBJse-
MBIH CTPOO-UMOYJAbCOM, (OPDMHpPYEMBIM CHMMETPHUHBIM TpHrrepom 3. Hwm-
nyabcoMm «Hacrtpolika» Tpurrep 3 nepeBOAHTCA B TaKOe YCTOHUHBOE COCTO-
SIHMe, TP KOTOPOM KJAWu | 3aMblKaeTci H NpPOU3BOAUTCA HacTpoiika Oe-
TaTpOHa Ha u3aayueHHe. [lajsee mmmyabcoMm «PaboTa», HMEOLIHM [pYyryio
NOJISPHOCTb, TpUrrep 3 mepebpacniBaeTcsi BO BTOPOE YCTOHYHBOE COCTOSHHE,
IPH KOTOPOM KJ104 | PA3OMKHYT M CHHXPOHH3MPYIOUIHE HMIYJbCH HE MpO-
XOASIT X BBIXOMHBIM KAaCKaJaM CXeMbl CHUHXPOHH3AaUHH. DTO XKe yCTOHUHBOE
COCTOSIHHE TPHITEpA 3 COOTBETCTBYET IIPOTEKAHHIO TOKa IO 0OMOTKe pese 2,
KOTOpasi BKJ/IOUEHa B KOJJIEKTOPHYIO lellb OJHOTO H3 TPaH3HCTOPOB TPHT-
repa 3. B 3TOM cayuae KOHTAKTHl pesie 3aMBIKAIOT LeTlb NHTaHUsA ABHTATENd
KOHBeiiepa, nojamuiero o6beKTl B MJOMIAbL 0N H3aydeHus, Cursaln kK
HauaJay oOJayueHus TMOAaeTcd (OTONAaTYHKOM 4, QUKCHPYIOUIHUM IOsBJIEHHE
ABHXKyllerocs: ofbekta B maomany noas [4]. Tpurrep 3 nepe6pachiBaercd,
3aMblKasf Kawou | U pasMblkas KOHTaKTHl pede 2.
HMnyabcH  TOPMO3HOTO H3JyUEHHS DErHCTPHPYIOTCH AeTEeKTopoM &8,
Ha Harpy3ke KOTOPOTO BO3HHKAIOT HMIYJbCH Hamps:KeHUs, aMIJIMTyxa KO-
TOPHIX NMPOMOPIHOHAJbHA HHTEHCUBHOCTH COOTBETCTBYIOIUHX HMIIYJbCOB H3-
Jy4deHHus.
U1=k111. (1)
Idanee nmpoucxoaut npeo6pa3oBaHHe aMIVIUTYABl BO BPEMEHHOH HHTEp-
Ban (9)
t1=k2U1, (2)
¢popmupoBanue crpob-umnyisca (10) ansa xmaoua 1 B 3amoiHeHHE BpeMeH-

HOTO HHTEPBaja KaJIuGPOBOUHBIMHM MMIYJLCAMH OT reHeparopa 6, ducno
KOTOPHIX 1; MPONMOPIHOHAJBHO BeJHYHHE 3TOr0 HHTEpBana

nm={t,, (3)

rae f-—uacrora reHepaTopa, a TakXe NpPONOPLHOHA/IbHA AMIIHTyAE CO-
OTBETCTBYIOLIEr0 HMIIy/bCa HanpsixeHHs. TakuMm 06pasoM, aMIUIATyda HM-
myJibca MOXKeT ObiTh H3MepeHa B BhIe Lupposoro koga [5].
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Ha nexapnom cuerynke & npu momolitn nepexatouatenein IT,—I1, 3a-
paHee yctaHoBieHo uyucio N [6], cooTBeTcTBYyIOllee 3agaHHOl n03e D, mpu
JOCTHXKEHHH KOTOpOH cpabaThlBaeT cXeMmMa COBIaJeHHH 7, W BC cHcTeMa
NPUXOAUT B HCXOIHOE COCTOSIHHE.

Hast Toro, uroGbl OnpefenuTb COOTBETCTBHe yucsaa N, KOTOpPOe HYXKHO
YCTAHOBHTb Ha CYeTyHKe Auas Habopa jo03bt D, HyxkHO 3HaTb KO3(puiHeH-
THI NPONOPUHOHAJBHOCTH mHpeobpasoBaTesell CXeMbl. Y4YHTHIBaf, U4TO J03a
Di, noayueHHas 0OBeKTOM B pe3yjabraTe AeHCTBHS HAa Hero i-ro HMmyJ/bca
TOPMO3HOTO H3JYUeHUs, TPONOPIUOHANbHA UHTEHCHUBHOCTH 3TOr0 HMITYJbCa.

Di=kgli, (4)

a takxe ¢ yueroM (1, 2 m 3) moayuum
N = f_,kﬁ D. (5)

ks

BuaHo, 4Te yBeJMYHTH TOUHOCTb OTCYeTa 3aJaHHOH N03bl MOMKHO, 1O-
BblIAsl 4acTOTy reHeparopa i, mpumensis Gojee 4yBCTBUTEJNBHBIE TETEKTOPDLI
(ki1), yBernuuBas kosdpduuuentr A—t npeo6pasosanust ke. IIpenensom 3to-
IO YBEJHUEHHSI MOMXKET CJAYXHUTb Il f — MakcuMaJsbHAsl 4acToOTa mepecyeTa
KCIIOJb3YEMbIX CUETUHKOB, AJAS Kg— TIepHOA CJeJ0BAHHA CHHXPOHH3UPYIO-
LUIHX HMIYJLCOB,

Caenyer OTMETHTb, YTO IOCKOJBKY 3ajaHHAs jl03a HabupaeTcsi OT HM-
NyAbCHOTO H3JYy4YeHHs, TO B JOOM ciaydae OoOBeKT NMOJYyUuHT He 103y D,
BeJHUYHHA KOTOPOH YCTAaHOBJIEHA Ha CUETYHKe, a HECKOAbKO Gosbmyio D,
Jexalyo B Ipenenax

Dngng max‘,‘D, (6)
rae Djmax — A033, KOTOPYIO OOBEKT MOJAyyaeT OT HUMNYJAbca  H3JIyUeHHS
MaKCHMaJbHOH HHTEHCHUBHOCTH.

310 00bACHSAETCS TEM, UTO, €CJIM CXeMa COBMajeHUi cpaboTaeT Ha Ji0-
60l UMOYJLC H3 CepHH, TpHIIeAINEHl Ha CUYETYHK, TO BCE PABHO HMIYJAbC
TOPMO3HOT'O H3JYUEHHs, KOTOPOMY COOTBeTCTByeT JaHHad cepusi, He 000-
pBeTCA Ha CepelliHe, a TMOJHOCTBbIO AACT BKJAaJ B OOLLYXO NO3Y.

Hast ciaydast ctaOHABHONH HHTEHCHBHOCTH JOCTATOYHO NPHMEHEHHS ya-
cTH cXeMbl (Kackaawl 1—5,7; mepekstouatenb [, B mosoxenuu 2), npu
3TOM CYETUHK MPOH3BOAHUT OTCUET CHHXPOHH3HPYIOMIHX HMIYJIbCOB, UYHCJIO
KOTOpBIX, HEOOXONUMOe JJs MOJY4YeHHs 3aJaHHOH M103bl, yCTaHaBJIMBAeTCH
npeABapUTEJbHOA rpagydpOBKOH.
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