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TOCYIAPCTBEHHBI# KOMUTET CCCP
MO0 JEJAM H30BPETEHHH# U OTKPBLITHH

@BT@XPQK@E CBHAETEADCTBO

Ha ocHoBanum mnosHOMOumit, npenoctaBieHHbIX [IpaButenscrBom CCCP,
locynapcrBennniit komuter CCCP mo gmenaM HM300peTeHHH M OTKPHITHIA

o %bll[a.)l HacTosllee aBTOPCKOe CBUAECTEJbCTBO Ha u3oOpeTeHue:
YerpolicTBo IS W3Mepe SHEpPr'uM CBEePXBHCOKOYACTOTHHX

AMITYJBCOB"

Astop (aBTOpH): Epopor Ammpefi Bopmcommu, Saxapos Mrops
llerposry ¥ Kykym Buramui TPEEeBUY

Sassurens: XAPEKOBCKIA VHCTUTYT PAIVOSIEXTPOHVKH

.

3asBKka No [Tpuopurer usobpereHus

3005393 3okTadpas 1980r}

3aperucrpuporaro B I'ocyzapcTBeHHOM peecTpe
nso6pereruu CCCP

1 nexadga 1982r.

JlelicTBMe aBTOPCKOrO CBHAETENLCTBA PacCIpo-
crpansiercss Ha Bclo Tepputopuio Coroza CCP.

IIpedcedoamensv Komune, (/\_){Q/Q(_L(zﬁ
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ONMUCAHUE U3OBPETEHWA

H ABTOPCHOMY CBUAETENLCTBY

(21) 3005393/18-09

(22) 03.10.80

(46) 30.03.83, Bon. N 12 ;
(72) A.B. Eropos, H.ll. 3axapos

U B.. Kykyw '

(71) XapbKOBCKMM HHCTHTYT pamMO3JieK—
TPOHHUKH

(53) 621.317.382(088.8)

(56) 1. 3eneHnos B.M. u np. Kanopu-
METPUUYECKHUNH H3MEpHTesb 3HEepruu Moll-
HHX ONMHOYHHX CBY UMIYyJIbCOB HaHOCe-

KYHOHOH IUIMTEeNnbHOCTH. - "IpuGoOpH M
TeXHHKa 3kcnepumenra",, 1979, N 3,
c. 240,

2, Orxkupnau B.A.u aop.llpu6opu c nudppo-
BHIM OTCUETOM IUisi H3MepeHHsT ONUHOYHHX
¥ penxo MNOBTOPSWMHUXCH HUMIYJIbLCOB MOLl-
HocTu CBY. - "HU3MepuresnbHas TexHHKa",
1970, ® 11, c. 66-68 (nmpororumn).

(54) (57) YCTPOMUCTBO IJII WU3MEPEHUS
SHEPT'MU CBEPXBEICOKOUACTOTHHIX UMIYJIb-

COB, copepxamee npeo6pa3oBaTeslb CBEpPX-

BRICOKOYACTOTHHX HMNYJIbCOB B BUIEO-
CHI'HaJIll H IOocJiefoBaTeNbHO COenuHeHHHEe
aMIJIMTy JHO-BPEMEHHON NpeoBpa3oBaTess,
3J1IeMeHT U, CUYeTYHK HMNYJIbCOB M HHIU-
KaTop, a TakKXe reHepaTop CYeTHHX HM-
nyJIbCOB, COENWHEHHHHI C OPYyI'HM BXOIOM
3yieMeHTa U, o T M M Yy awmmeecs
TEM, YTO, C L&J1bI0 INOBHIMEHUA TOYHOCTH
H3MEpEeHHH NMyTeM yMeHbUeHUA BIIUAHUA
¢opMu orubawmer CBepXBHCOKOYACTOTHHX
UMITYyJIbCOB, B HEro BBeIeHH NochenoBa-
TE&JIbHO COeOUHEeHHHEe MHOT'OOTBOIHAHg JIU-
HHUA 3a0epXKH, BXOI KOTOPOMN MONKJIUEeH
K BHIXOHYy npeob6pa3oBaTelsid CBEpPXBHCO-
KOYAaCTOTHHX HMIIyNMbCOB, PE3HCTHUBHHN
CyYMMaTOp H ynpaBJiIieMHN OHONHHN K4,
BHIXOI KOTOPOI'O MONOKJIOYEH K BXOony
AMIJTHTYIHO-BPEMEeHHOr o npeobpa3oBaTe=
Jif, a ynpapeJfilomHA BXOIN - K BBeneHHO-
My GJIOKY YIpaBJleHHSI, COEIHHEHHOMY [0
BXONy C MepBHM M [TOCJIEHHHM OTBOIAMH
MHOT'OOTBONHON JIMHHHM 3a1epxKH.
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H3obpeTeHHe OTHOCHUTCHA K H3MEepHU-—
TeNbHON TeXHHKe CBEpPXBHCOKHUX UaCTOT
¥ MOKeT OGHTL HCHOJb30OBAHO I H3IMe-
PEHUs] DHEPrWH ONMHOUYHHX M PenKO IMOB-
TOPAWMUXCH CBEPXBHCOKOUACTOTHHX HM-
NYysJbCOB B KOAKCHaNIbHHX ¥ BOJIHOBOO- 5
HHEX TpaKTaX.

"HU3BEeCTHO YCTPONCTBO IUIA HU3Mepe-
HUA DHEPIMY MOWHHX ONWHOYHHKX CBEpPX-
BHICOKOUACTOTHHX MMIIYyJIbCOB, cCOmepxka-
mee CBEPXBHCOKOYACTOTHYI HArpysKy,
BHIIOJTHEHHYI0 B BUIEe CTEKJAHHOTO KO-
Hyca, Ha KOTOpHH HaHeCeHH NorJomawiee
MOKPHTHE U3 aKkBajara u TepMOMeTp CO-
MPOTUEBJIEHUS W3 MenHO# TPOBOJIOKH, AB-
JFOMeNcA MJIeYoM MOCTa NOCTOSHHOT'O
.TOKa 6JlIoKa MHOukauwu L[1].

HenmocTaTk¥ M3BECTHEI'O yCTPOACTBA -
CHUXEHHe TOUHOCTH H3MEpeHHWH Npu yBe-;
JUUYEeHUU IJIMTeIbHOCTH HMIYJIbCOB H
YMEHBUEeHUHY MK aMIJIMTYOH ¥ TOBHeHHe
YaCTOTH IOBTOPEHHUS.
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" HaubBosiee BAMSKUM K TNpersiaraeMoMy
ABJIAETCH YCTPOUCTBO HJig HM3MEpEeHHS
OMHUHOYHEX H PEenKO MOBTOPAMMHMXCA HM=
NynbCOB MOIHOCTU CBEPXBHCOKUX yYac-—
TOT, CoOmepxamee IoCyieoBaTeNLHO coe-

- OUHEeHHHEe peobpa3oBaTelbh CBEPXBHCOKO-
YaCTOTHHX HMIIYJIbCOB B BUIeOCUI'HalH,
aMIIUTYOHO-BpEMEeHHOI npeobpa3oBa-
Tenb, 3JEeMeHT U, cueTuuk HMIYJIbCOB U
HMHIOUKATOP, a TaKXe TeHepaTop CUeTHHX
UMITYJIbCOB, COEDUHEeHHHH C JpyI'HMM BXO-
moMm snementa M [27.

K HepmocTaTKaM M3BECTHOT'O YCTpPOH-—
CTBa OTHOCHTCS HU3Kasg TOYHOCTH H3~-
MepeHH# Hu3-3a 3aBUCHUMOCTH Ipoilecca
3apAlla KOHIIeHcaTopa B aMILJIUTYIHO-
BpeMeHHOM IlipeobpasoBaTene OT GOpMH
orufampmer CBEepPXBHCOKOYACTOTHHX HMIIYJIb-
‘cosB. 40

[lesyis U306peTeHus - HOBBIIEHHEe TOoY-
HOCTH H3MepeHu#l nyreM yMeHbhneHHs BJIHM-
AHUA (OpME orubBawmedl cBepXBHCOKOYaC-
TOTHHX HMIIYJIBCOB.
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[locTaBJieHHass UeJjib OOCTHI'aeTcsa TeM, 5

YTO B YCTPOHCTBO, conepxanee npeodtpa-
30BaTENIb CBEPXBHCOKOUYACTOTHHX HWMNYJib-—
COB B BHIEOCHI'HaJIkI U IOCienoBaTelib—
HO CoOeuHeHHHEe aMIUIuTYJIHO-BpeMeHHOH
npeobpaszoBaTernb, 3JeMeHT W, cueTduk
. UMIIYNIbCOB M HHUIWKATOP,; a, TakKxe re-
HepaTop CYeTHHX HMIIYJIbCOB, COeIHHeH-—
HHI C Opyr'uM BXOHNOM 3JieMeHTa W, BBeEe-~
IEeHH Ioc/ienoBaTellhbHO COenuHeHHhe
MHOI'OOTBOOHAS JNHHUA 3alepxKH, BXOI
KOTOPOH TNOAKIINUYeH K BHXODY npeobpa-
30BATENI CBEPXBHCOKOUACTOTHHX HMITYJb~
COB, PEe3UCTUBHHN CyMMaTOp 4 ynpaBis-
eMull OUOOHHN KJIY , BHXOI KOTOPROI'O
MOOKJIICUEeH K BXONY aMiiiTymHO-BpeMeH-
HOI'O npeobpasoBaTensa, yHIpaBsiomHi
BXOI = K BRENEHHOMY 6JIOKY yrpasie-
HHf, COeNHHEeHHOMY II0 BXOAY C IepBHM
¥ MNOocJIeHuM OTBOIAMH MHOT'COTBOIIHOMN
JIHHUK 3alepXKu.
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.MeHT U 6,

50

Ha uyepTexe usobpaxeHa CTpPYyKTypHas
cxXeMa npenjlaraemMoro ycTponcTBa.

YCTpPOMCTBO IUIA U3MEpPEeHWUs DHeprHu
CBEPXBHCOKOUACTOTHHX HUMIIYJIbCOB conep-
XHMT nocsiegoBaTe/lbHO COeIUHEeHHHe npe-
obpaszoBaTeslb 1 CBEepPXBHCOKCUYACTOTHHX
UMIIyJ1b COB B BHIOEOCHI'HaJH, B KauecT-
Be KOTOPOI'O HCIIOJIb30BaH Je€TeKTOpPHHN
ripeoBpasoBaTeNnb C KBAaIpaTHWYHOH Xa-
PAKTEPHCTHKON, MHOI'OOTBOMNHYI0O JIMHHUIO 2
3a0epXKH, Pe3UCTUBHHHA cymmaTop 3,
yrnpasjisieMu#l OUONHHH kKiou 4, aMIiuTyn-
HO-BpeMeHHO! MNpeobpaszoBaTelnb 5, 3ne-
CYEeTYHK 7 HUMIYyJIbCOB, HHOU-
xaTop 8, a Takxe reHepaTop 9 CUeTHHX
UMIIYJIbCOB, BHXOJI KOTOPOI'O IOIKJINYEH K
BTOPOMY BXOIy 3JyieMeHTa U 6, U cxemy
10 ynpasiienus, BXOIH KOTOpPOH coenHHe-
HH C II€pPBHM U IIOCJIEOHHM OTBOILAMH MHO-
TOOTBOINHOM JIMHHUU 2 3aHOepXKH, a BH-
XOI TOOKJIWUYEH K yhnpaBbJisgimeMy BXony
yIIpasJjIieMoOro OUOOHOIrO Kioua 4.

YCTPOUCTBO OJI H3MEepeHUs SHepruu
CBEpPXBHICOKOUAaCTOTHHX UHMIIYJIBCOB pabo- -
TaeTr cilenyomyuM o6pa3oM.

BurmeocurHajyi, MrHOBeHHHeE 3HaueHUA
KOTOPOI'O MPONnOpIIUOHAaNIbHH MI'HOBEHHBIM
3HaYeHuss MOWMHOCTH OINWHOYHOTO WJIH pen-
KO IIOBTOPAKNWEIrOCS CBEePXBHCOKOYACTOT- .
HOI'O, UMIyJibCa, C BHXOHa IpeobpasoBa-
Tena 1 mocrynaeTr Ha BXOX MHOTOOTBOL-
HOM JIMHHUM 2 3a0epxkKyu C JINTEeJIbHOCTbIo
sanepxku (T3) He MeHplle IJINTEJIbHOCTH
BxonHoro uMmnyinbca (Ty). IJIMTENbHOCTH
3amnepXKd CHIrHajlla Mexny IOByMs cocenHu-
MM OTBOIAMH MHOT'OOTBOIHOW JIMHUH 2
zanepxku (AT3 ) BH6pPaHa ropas’no MeHb-
et IJIMTENbHOCTH BXOOHOT'O HMIIYJbCA.
CurHans C BHXONOB MHOT'OOTBOIHON JW-
HUHU 2 3a0epXKH CYMMUPYHTCS B pPe3HCTHUB-
HOM cyMMaTope 3, HNpHYeM MaKcuMmalibHoe
3Haqenne curnana c Bmxona Pe3UuCTUB-

HOrO cymmaropa 3 A-: X: Piy
i=4
MakcuMalsibHHE 3HauYeHHWs CHUMI'HAJIOB C OT-
BOIOB MHOT'OOTBOIHOM JIMHUH 2 3anepxKH,
N = YUCINIO OTBONOB MHOTOQOTBOMOHOM JH-
HUM 2 3amepXKu. DHeprus BXOIHOI'O HM-

roe Pi_

nynbca paBHA Tu
W=| P(t)dt ,
. 0 -
roe P(t) = MrHoBeHHHEe 3HaYeHHHA MOu-

HOCTH CBEPXBHCOKOUACTOTHOTO uUMIyJbCa.
IIpu annpoxKcHMaLUH CHI'HaJla C BH-

xopa mnpeo6pasoBaTenii 1 AUCKDETHHMH

3HavYeHuAMY BHpaxeHue nng W npumMeT BUum’
n_ oy
W:KS AT P,
i"' 31

roe K = Plt)/U(t) - xo3ddpunueHT, cms-
spBalmui P(t) C COOTBETCTBYOMLUMH WM
3HAYEHUSAMH HaNpsAXeHUA C BHXOINOB JIH-
auu samepxxu U(t).
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BeJIMUMHH N U AT, BHOHUPAKWTCA TaKH-
MM, UYTOOH OJIf HAHHOr'O BXOIHOI'O CHUI'-
iHana npubnuxeHHOe BHYHUCIIeHHEe 3Hep-
ruu no dopmyne misa W ocymecTBIIAJIOCH
C MOrpemHoOCThi0 He 60Jjiee 3amaHHON.

C yueroM A BHpaxeHHe misa W MOXHO
nepenycaTs clenywoumuM obpa3oM:

: w-—'K'A’csA % x

|
[IocKONbKY BeJIMUHUHA AT3 ABJIAETCA INIO-

MEPSATH SDHEepPrui ONHHOYHHX H PenKo
NOBTOPANMUXCA HMIyNbCcoB CBY.
Hcrnonb3oBaHue HOBHX 3JIEMEHTOB -
MHOT'OOTBOLOHON JIMHHUM 3alepXKH, pes3Huc-
THUBHOI'O cyMMaTopa, ylnpaBJIIeMOr'o IOH-
ONHOI'O KJUYa U CXEeMH yIpaBJIEHUA BH-
rOOHO OTJHYaeT MNpenjaraemMoe yCcTpow-
CTBO OT NPOTOTHNA, TaK KaK Ha BHXOJe
cymmMaTtopa ¢OpMHpPyeTCHa HMIIYyJaAbC, MI'HO-
BEHHHEe 3HayYeHUA KOTOpOI'o Nponopuu-

CTOAHHON IUIA maHHOR MHoroorsonuo# nu- 10 oHanbHE sHepruu umnysmsca K HJaHHOMY

HUM 2 3aIOepXKu, ONpenesieHUe DHEPTrHH

BXOIIHOI'O CBEPXBHICOKOYAaCTOTHOI'O CHI'Ha=
Jla CBOOHUTCA K H3MepeHHHn MaKCHMaJIbHOI'O

3HAYeHHUsI CHCHasna C BHXOIa PEe3UCTHB-
HOr'o cyMMaTopa 3. 2TO H3MepeHHe MNpo-

W3BOOUTCHA C IOMOWbLI0 AMINUTYIHO-BpEeMeH=-

HOr'o npeobpasoBaTena 5, »nemeHra U 6,
reHepaTtopa 9, cueryuka 7 ¥ HHOHKATO-
pa 8. Cxema 10 u ymnpaBjsseMui! OUOO-

" HHM KJII0Y 4 TMOMKJION AT aMIJIMTYyIHO-
BpEMeHHOI rpeoBpasoBaTesk 5 K BHXOOY
Pe3HCTHBHOr'O cyMMarTropa 3 Ha BpeMmsa
‘TIPOXOXneHus nepenHero $poHTa curHana
C BHXOma npeotpaszoBatensa 1 or nepso-
IO OO NnocJenHero orsona MHOTI'OOTBOI-
HOM NUHUU 2 3a0epkKu, TakuM oBpas3om

npenjaraeMoe ycTpoHcTBO MO3BOJIIET HU3-

15 ¢opmm.

MOMEHTY BpEeMeHH, YTO NO3BONAET pe-
aju30BaTh M3MepeHHe IHEPIHH OOHHOY-
HHX H penko NOBTOPANMUXCA CBEpPXBHCO
KOYACTOTHHX HMNYJIbCOB NPOH3BOJbLHON
Tak KakKk HW3MepeHHe MPOH3BOHHUTCH
yXe Hal NPOHHTErpUpPOBAHHHM HMNYJb-—
COM C BHXOIla PE3UCTHBHOI'O CyMMaTopa
M, clenosaTenbHO, oru6awmas cHrHana
HA Bxole aMIIHTyOHO-BpPEMEHHOI'O npe-
ofpa3zoBaTesns NPencTaByifieT coBol Mo-.
HOTOHHO Heyb6hBawigyro GyHKUUI B Ipe-
nesax IUIMTeNbHOCTH HMIyJbca, Iorpeu-
HOCTBL W3MepeHUs 3HEPruyd B UMIyNbCe
YCTPOUCTBOM B LIEJIOM He BO3pacTaeT
3aMeTHO paxe TNpH GopMe BXOOHOT'O CHI'-
Hana, CUNbHO OTnUYakmedcsa OT NPAMO-
YI'OJILHOH .,

3aka3s 2331/56
NonnucHoe

ounuan IIN0 "MateHt",

r.VYxropon,yn.llpoekTHas, 4
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