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AATYUKU B CUCTEMAX
CbOPA NAHHbIX
U YINNPABJIEHUA

epMVIH "0aTinK" fonroe Bpems Obin

NCKIIO4EH M3 HOPMAaTUBHOW MeT-

pornorn4eckov nutepatypbl. Hac-
TOATENIbHO PEeKOMEeHO0BaNoCb BMeCTO
Hero MCnosib3oBaTb MOHATUE "M3MepU-
TeNlbHbIM Mpeobpa3oBaTens”. OAHaKo
NCKOPEHUTb TEPMWH "OaT4nk” He yaa-
NIOCb U OH MOBCEMECTHO MCMOMb30Bas-
cs, ncnonb3yetcs M OydeT MCnonb3o-
BaTbCA. TepMUH "OaTynK” LUMPOKO Npu-
MeHSeTCA He TONbKO Ans 0DbOo3Ha4yeHns
n3MepuTeNbHbIX MNpeobpasoBaTtenen.
CyLecTBYIOT [aT4MKM, BbIMNOMHSOWME
PYHKLMW KOHTPONS, CUTHanM3aumm unm
cyeTa 0e3 M3MepuTeNbHbIX Npeobpaso-
BaHWW. Hanpumep, AaT4MKW YpPOBHA
KNAKOCTW, (hopMumpyloLLIMe onpeaeneH-
HbIN CUrHAM NPW OOCTVXXEHWUW 3aaHHO-
ro ypoBH#; poTO3NeKTpUYeckme aatiu-
KW, NpefHa3HaYeHHble AN cyeTa npeg-
MeTOB Ha KOHBeWepax; AaT4MKM ONCTaH-
LUMOHHOro HabniofeHUs U OXPaHHbIX
CUCTEM; MPOTUBOMOXAPHbIE JATHUKU W
T.40. B TO XXe Bpem#, He BbI3bIBaeT COMHe-
HUM TOT PaKT, YTO K W3MepUTENbHbIM
npeobpa3oBaTeNiiM OTHOCATCS HE TOJb-
KO [aT4ukun. Hanpumep, WMHCTPYMeH-
TanbHbIM  yCUAUTENb WAW  aHaNoro-
undposBon npeobpasosatens non-
HOCTbIO COOTBETCTBYIOT MOHATUIO M3Me-
puTenbHbIN NpeobpaszoBaTesb.

B nocnefHue rogbl WWPOKO Npu-
MEHAITCA TEePMUHbI: "MHOMOMYHKLMO-
HaNbHbIM AATYNK" 1 "MHTENNeKTyanbHbIN
JaT4MK", oTpaxalowme TeHaeHUUN pas-
BUTMSA 11 COBEPLUEHCTBOBaHMA AaTHMKOB.

Mo MHOTOYHKLMOHANbHbIM
(MHOronapameTpuyecknum, MHoromep-
HbIM) MOHMMaEeTCs AaTHMK, obecneymBa-
IOLWMIA BO3MOXHOCTb M3MepeHns (npe-
00pa3oBaHNs) HECKONbKMX (PU3NIECKINX
BENMYMH. Takas BO3MOXHOCTb peanmsy-
eTca KOMOUHaumen HEeCKONTbKMX
YYBCTBUTENbHbBIX 3/1EMEHTOB B OLHOM
JaT4vKe WU NpYIMEHEHMEM MHOrona-
pameTpu4eckmx  npeobpasosaTenem
(HanpyvMep, MHOrOMOAOBbIX Mbe3o3se-
KTpU4ecKnX pe3oHaTopoB, YyBCTBUTENb-
HbIX OOHOBPEMEHHO K HEeCKONbKUM
DU3NYECKIM BENIUHNHAM).

NHTennekTyanbHbIM AaT4MK CO-

LLEPXUNT BCTPOEHHbIN aHanoro-unbpo-
BOM npeobpa3oBaTesb Y MUKPOKOHT-
ponnep, obecneymBamLLMI peannsa-
umio pafa yHKUMW, paHee MPUCYLLmMX
TONbKO M3MepuTeNbHbIM Mprbopam 1
cnctemMaM. K TakuM yHKUMSM OTHOCTCS:

* npegBaputenbHas — obpaboTka
curHanoB (nuHeapusauus, GuabTpa-
LMS, KOPPEKLMS NMOrPeLLIHOCTeR);

* camopmarHocTuka (c hopmMmnpoBa-
HUEeM CY>XXAEeHWI O COCTORHMN);

* naeHTudukaums (coxpaHeHne B
naMaTV MOeHTUdUKaTopa Mpon3BOAN-
Tens, Koga MoAenu, CEPUMHOrO HoMe-
pa, faTbl BbiNycKa, KOAa MecTonosnoxe-
HWS AaTyvKa, UCTOpUM 0BCITYXMBaHWS);

* OUCTaHUMOHHOE KOHMUryprpoBa-
Hve (ynpaBneHve amana3oHoM 13mepe-
HUS1, BEIOOP eaAMHNLL 3MepeHUs, corna-
COBaHWe YacTOTHbIX W BPEMEHHbIX Xa-
PaKTEPUCTIK);

*  KOHTPOJIb W NPOrHO3MPOBaHMe;

* OTAefbHble 3neMeHTbl perynmnpo-
BaHWS 1 yrpaBreHns;

*  nepefada MHMOPMAaLMK MO CTaH-
LapTHbIM MHTepercam, BNIOTb L0 pa-
0OTbl B MPOMBILUNEHHbIX CETAX TUMa
Profibus nnu Foundation Fieldbus.

B naHHoM cTaTbe paccmaTtpuBaloT-
Cl TONbKO AATYUKU U3MEPUTENbHbBIX
CUCTEM, KOTOpblE MOXHO OMpeaennTb
cneayowmm obpasom.

JarumK - KOHCTPYKTMBHas COBO-
KYMHOCTb M3MepUTENbHbIX Npeobpaso-
BaTenen 1 Apyrux ycTponcrs, npegHas-
Ha4yeHHast Ons M3MepeHus onpeaeneH-
HbIX (OU3NYECKMX BEJIMYMH U MMetoLlas
HOPMMVPOBAaHHbIE METPOJIOrMYecKme Xa-
PaKTEPUCTUKM.

OCTaHOBUMCS Ha KITIOYEBbIX MOHS-
TUSAX: N3MepUTENbHOE NpeobpasoBaHme
N M3MEepUTENbHbI Npeobpa3oBaTeb.

UsmeputenbHoe npeobpasoBa-
Hue — onepauus npeobpaszoBaHNs
BXOLHOIO CUrHana X B BbIXOLHOW CUr-
Han Y, MHOPMATMBHbBIN, NapaMeTp KO-
TOPOro C 33laHHON TOYHOCTbIO PYHKLM-
OHanbHO CBfi3aH C MHPOPMATUBHBLIM Na-
paMeTpoOM BXOAHOIO CUrHana.

®N314eCcKon OCHOBOW M3MepU-
TeNlbHOro npeobpa3oBaHNs ABNsAeTCA

Tecnenxo B.A., HTYY "KIIN". 2. Kues

npeobpasosaHune n (1Mnm) nepepada
3Heprum.

UsmeputenbHbIi npeobpaszo-
Bartesib (UI) — 310 TexHM4ecKoe cpes-
CTBO, peanusyioliee M3MepuTenbHoe
npeobpa3zoBaHme. K OCHOBHbIM TEXHU-
4YeckMM xapakTtepuctmkam UMM oTHocAT-
CSi: HOMWHaNbHasa CTaTu4eckas xapakTe-
pucTUKa npeobpasoBaHus; ypaBHEHMe
npeobpa3oBaHmns; KO3I(OULMEHT npe-
0bpazoBaHNs; YyBCTBUTENBHOCTb; AMa-
Ma30H V3MepeHNI; MNOrpeLlHOCTb M3Me-
peHus (npeobpaszoBaHus).

3aBMCMMOCTb MexXay WHbopma-
TUBHbIMW MNapamMeTpamMu BXOLHOIO U
BbIXOLHOMO curHanos WM ycraHaBnmBa-
€TCH HOMMHANbHOW CTaTUYeCcKon Xapak-
TepucTMKom npeobpasoBaHus (rpagyu-
POBOYHOW XapaKTePUCTUKOWM), KOTOpPas
MO>eT BbIpaXkaTbCs B BUAE YPABHEHMS,
rpacvika nnu Tabnnubl. bonblias YacTb
€CTeCTBEeHHbIX 3aBUCUMOCTEN MexXay
PU3NHECKMMM CUTHANaMK MMeeT Henu-
HEMHbIV XapaKTep.

YpaBHeHue npeobpa3oBaHus
UM — 370 aHanuTn4yeckas 3aBUCUMOCTb
Mexay MHMOPMaTMBHBIMM NapaMeTpa-
MW BbIXOAHOMO Y1 BXOQHOrO CUrHanoB X:

Y=F(X)
Mpu NMHENHOW 3aBUCMMOCTH:
Y = keX,
roe k - koachdurumeHT npeobpasoBaHms.

YKazaHHble XapakTepmucTuKm
KOHKPETHOro AaTyuMka Mofly4aloT C Mno-
MOLLbIO COBOKYMHOCTN M3MepPUTENbHbIX
onepawuum, KOTopble Ha3bIBAlOTCA rpagy-
MPOBKOW AaT4KKa.

UyBCTBUTE/IBHOCTD — 3TO OTHO-
LeHWe NpupaLLeHns BENNYMHbBI BbIXOL-
HOro curHana Y K npuvpaLleHuio Benu-
YMHbBI BXOOHOIO cuUrHana X unm npoms-
BOZHas MYHKUMM Npeobpa3oBaHUs:

S=dY/dX

[lns npeobpa3oBatenen ¢ nMHen-
HOW 3aBNCMMOCTBIO 3HaYeHMe HyBCTBU-
TeIbHOCTU PaBHO KO3(PMULMEHTY npe-
obpazoBaHus.

Awnana3soH nsmepeHuyi — onpe-
[enseTca pasHOCTbIO NpefebHbIX Ben-
YMH, OrpaHV4MBaIOLLMX OMAMNA30H WK3-
MepseMOW BENMYMHbBI, B KOTOPOM pabo-
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Ta WM yposnetBopseT MOCTaBE€HHbIM

ycnoBusaM (3agaHHbIM TpeboBaHUSAM).

B akyctuke, onTuke, BUOPOM3MEPEHMAX

N apyrnx obnactax MCnonb3yeTcs Tep-

MWH "OuHaMUYeckuy amanasoH".
AvHamuygecknii Aaviana3oH

onpenenseTcs COOTHOLLEeHVEeM

D=20°lg (X /X#),

roe: Xk - KOHeYHoe 3Ha4eHue aum-
anasoHa, onpegensemMoe [OMYyCTUMbIM
3Ha4YeHVEM HeMHEeMHbIX MCKaXeHnn, a
XH - Ha4anbHoe 3Ha4eHVe AanasoHa, B
OBa pasa TnpeBbllalollee YypoBeHb
CODCTBEHHBIX LLYMOB.

llorpelwHOCTb U3MepPEHUSI — 3TO
OTK/IOHEHVE pe3yfibTaTa U3MepPeHUs OT

WCTUHHOIO  3HAYyeHUs  K13MepsemMou
BESIUYMHBI.
Knaccndukaums norpewuHocren UM
abcornioTHble
cnocob
oTHOCUTESbHbIE
Bblpa>XXeHns
npviBefeHHble
xapakTep cucTemaTnyeckmne
HeorpesieneHHoC | cnvyaiiiple
ycrnosus OCHOBHbIe
I SARISIERIAE [OMOSHATESbHbIE
3aBMCNMOCTb OT A0ANTUBHbIE
nimepsemoun
BENMHMHbI MyBTUMKAT/BHb e
cratmnyeckme
pexunm paboTbl
AMHaMnyeckmne

B cTpykType [OaT4MKoB OObIYHO
BbILENSAIOT M3MepUTENbHbIN Npeobpa3o-
BaTesb, HEMOCPEACTBEHHO CBS3aHHbIN C
N3MepPSeEMON BEIMYNHON, T.e. Hernocpe-
[ICTBEHHO BOCMPUHMMAIOWMI SHEepruio
n3MepsieMon BENMYUHBI, WU Ha3blBalOT
€ro repBUYHbIN M3MEPUTETbHBIN T1pe-
obpazosaresb (M) mnm 4yBCTBUTED -
HbIVI 371€MeHT.

YyBCTBUTE/NIbHBIA 371€MEHT — 3T0
M3MepUTeNbHbIN  NpeobpaszoBaTens,
obecneynBalowmn  npeobpazoBaHue
N3MEepPSEMON BeNUYMHbI B MHGOPMa-
TUBHbIN CUrHan, yaoOHbIn Ans nocneny-
lOLLero MCNonb3oBaHWUsa (nepeaaqu,
0b6paboTku, xpaHeHus v T.n.). Jliobon
NepBUYHBIN M3MEPUTENbHBIA Npeobpa-
30BaTenb YyBCTBUTENEH K Pas3fiNyHbIM
puUsMHecKMM BenudnHam. Hanpumep,
Mbe3031eMEHT OPMUPYET 3MeKTpUYec-
KWW 3apsf NOA BO3AENCTBMEM TakUX
BENIMYMH KaK cuna, TeMnepaTtypa, Bnax-
HOCTb, onTnyeckoe n3nyyeHue,
MNOHM3aLMOHHOe K3fyYeHve. YyBCTBU-
TeNbHbIA 3EeMEHT JOSXeH ObITb MHBA-
PUAHTHBbIM K HEMHMOPMATUBHBIM Mapa-
MeTpaM K1 obecrneymBaTth 3afaHHYIO

dyHKUMIO Npeobpa3oBaHNs OTHOCK-
TelbHO MHMOPMATVBHBIX MapamMeTPOB.
ITO JOCTUrAeTCa KOMOWHALMEN TeXHO-
NOMNYECKMX, KOHCTPYKTUBHbBIX U anro-
PUTMUYECKMX MeTOOB. [lepBUYHbIN
n3mMepuTenbHbIM NpeobpasoBaTesb B
3Ha4YMTeNbHOW CTEMNEeHV onpedenser oc-
HOBHble TEXHUYeCKMe XapaKTepuCTUKM
nartyumka.

Knaccudpmkauua NMUN

Mo npuHUMNYy npeobpa3oBaHKs
3Hepruy pasnu4YaloT akTMBHblE W nac-
cmBHble MATT.

AKTUBHbIE uin reHepaTopHbie —
370 npeobpasoBaTen, B KOTOPbIX OCy-
wecTBnsaeTcs npeobpa3oBaHne BUOOB
3Hepruv oT BXOAa K BbIXOAY.

MNaccusHbie nn napametpnyec-
Kue — 370 npeobpazoBaTenu, B KOTOPbLIX e
BXO[Has SHeprms U3MeHsaeT napameTpbl @
onpefesieHHbIX anemeHToB M.

AKTVMBHble 1 naccrBHble MU pas-
nnyatoTcs cnocobamm GopMUPOBaHNS
CUMHANOB M CXeMaMU COMPSXKEHWS.

Mo BXxoAHbIM MNpeobpasyembim
PU3NYecKM BENNYMHAM MOXHO Bblfe-
b MATT:

*  3NEKTPUHECKMX M MArHUTHBIX BEMNYMH;
* TENNOBbIX BENUYMH;

*  MEexaHW4ecKnx BeINYMH;

* reoMeTpuyeckmx Benu4mH;

* CBETOBbIX (ONTNYECKMX) BENNYUH;
*  aKyCTUYeCKMX BeIUYUH;

* VIOHM3aLUMOHHOIO M3My4eHns;

* KOHLEHTPaLMM 1 COCTaBa BeLLecTB.

Mo wncnonb3yembiM  PU3NKO-
XUMUHeCKUM 3dpdekTam pasnmyaiot MATT:

* pe3nCTUBHble;

* eMKOCTHble (3M1eKTpocTaTmyeckme);

* VHAYKTUBHbIE,  WHAYKUMOHHbIE
(anekTpoMarHuTHble);

* 3EKTPMYeCcKoro 3apsfa, Hanps-
KEHWA UK TOKa;

* VI3MEHEeHWs reoMeTpuyecknx pas-
MepOB, MacChl VI MONOXEHWUS;

*  ONTUYeCKnX 3(PdeKToB;

* BUoxMMmYeckme.

MocnepHss rpynna npeobpasosa-
Tefen COCTaBNAET OCHOBY YCTPOWCTB,
Ha3blBaeMbIx OuoceHcopaMu. BuoceH-
Copbl MpeACTaBnsAoT cobon codeTaHvie o
Guonorn4eckoro 4yBCTBUTENIBHOIO @
3NeMeHTa N BTOPUYHOIO 31EKTPOHHOro ®
YCTPOMCTBa (hOPMUPOBAHNSA BLIXOLHOIO o
curHana. B kadvectBe T[N moryT e
CNYXWUTb  DH3UMbI U MYNbTUIH3UMbI ®
(tbepmeHTbI), MeMbpaHbl, GakTepurans-
Hble cpedbl U A4erKK, aHTUTena n aHTu-
FeHbl, Cpe3bl XMBOTHbIX U PacTUTENbHbIX
TKaHewn 1 ap.

BbiIxogHBIMW BeNNYMHaMK nep-
BUYHBIX T MOTyT ObITb: KOHLEHTpaums
VNOHOB, 3M1EKTPOHOB WM Fa30B; Teno-

TOB Mugrponpuoo

03115 Kuis potip P

syn. Komenvnuxoea,4
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Bble UMW CBETOBbIE MOTOKW, Mpupalle-
HMA Macchbl. [epedncnerHble BeUYMHbI
NpeobpasyioTcs B aneKTpryeckie CUrHarbl.

CnepyeT OTMETUTb UHTEHCMBHOE
pa3BUTVIE JATHMKOB, (DOPMUPYIOLLMX Ha
BbIXOAE ONTUYeCcKMe CUTHasbl, B 4acT-
HOCTW - BONOKOHHO-OMTUYECKNX aTHu-
KOB. [1epcnekTMBHOCTb 3TOrO HanpaBsne-
HMA CBf3aHa C BbIMYCKOM MePBbIX OMTU-
Yeckmx npoueccopos (Hanpumep, DSP-
npoueccopoB Enlight 256 komnaHum
Lenslet, BbIMOAHALWMX A0 8 TPUNNMO-
HOB ornepauuii B cekyHay).

BONbLMHCTBO Xe NpuMeHsaeMblIx B
HacTosLee BpeMsa AaTYMKOB hOpMUpPY-
IOT Ha BbIXOAE 3neKTpU4eckrie CUrHanbl.
B maHHOWM CTaTbe pacCMaTpMBAIOTCS OCO-
OEHHOCTM MPUMEHEHUS 1 OCHOBHble
CXeMbl BKJIIOYEHUSA OATYUKOB He3NeKT-
PUYECKMX BENMYMH C Npeobpa3oBaHmeM
B BbIXOLHOW 3NeKTPU4eCKU CUrHaT.

CxeMbl BKNIOYEHHA AATUHKOB

N3 BCcero mMHoroobpasms KoHMU-
rypaumv CoBpeMeHHbIX M3MepUTenbHbIX
CNCTEM, MCMONb3YEMbIX B MPOMBbILLEH-
HOCTV ¥ NpW NpPOBEedeHUM MUCCNedoBa-
TenbCKMx  paboT,
cnepyeT 0cobo BbI-

LennTb  CTPYKTYpbl
Ha ocHoBe PC ¢ coc-
pPeLoOTO4EHHOWN %
pacnpeneneHHom
apXUTEKTYpOu  U3-
MepuTenbHblX
KaHanoB. BBog n3MeputenbHoM MHbop-
Maumm B PC B Takmx cucTemMax ocyllec-
TBNAGTCA C MOMOLLbIO BCTPamMBaeMbix
yHVBepcasnbHbIX mnaT ana wuH ISA/PCI
nnu mopynem c mHtepdencammn USB,
LPT, |IEEE-1394, PCMCIA, RS-232,
RS-485, CAN.. lMpy 3TOM WKMPOKO UC-
NOoNb3yloTCA TepMUHaNnbHble MnaThl C
MOAYNAMU HOPManM3aumm CUrHanos
OaTHVIKOB C raflbBaHMYeCKOM pa3BA3KOW.

MeTponormnyeckme xapakrepuctu-
KN M3MEPUTENbHBIX CUCTEM B 3HA4M-
TeNbHOW CTeneHV 3aBWUCAT OT KOPPeKT-
HOCTW CxeM conpsikeHus (cxeM popmu-
POBaHUA 3NEKTPUHECKUX CUIHANOB,
cXeM MoAKJoYeHUs) [aTYMKOB U OT-
OeNbHbIX MEPBUYHBIX W3MEPUTENbHbIX
npeobpasoBaTenen. KoppekTHocTb
cXeM NOAK/oYeHNs NpeanonaraeT npa-
BUIbHOE MPUMEHEHVE CyLLeCTBYIOLLEN
CXEeMOTEXHWKM, METOLO0B YyMeHblUeHWs
(nckiodeHne) BAUSHUS COeAMHUTENb-
HbIX MPOBOAHWKOB V1 BAVISIHVS MOMEX U T.MM.

CxeMbl hopMUPOBaHMA
CUrHanoB reHepatopHbix UM

B reHepaTopHbIX M3MepUTENbHbIX
npeobpa3oBaTtensx npeobpasoBaHue

BXOLHOW M3MepsaeMOon BeNn4uHbl B
3Ha4yeHVe BbIXOOHOMO CUrHana peanu-
3yeTcs B BUAE YPOBHSA 3MeKTPU4eCcKoro
HanpsiXXeHns, Toka Unu 3apsaa. B 6osb-
LWMHCTBE CJ1y4aeB Ha Bbixoge AT dop-
MUPYIOTCA CUrHaMbl OTHOCUTENIBHO HI3-
KOro ypoBHs, MO3TOMYy nocnegyoliee
npeobpa3oBaHue [OMXKHO obecneyu-
BaTb yCuIeHve.

Mpn  wncnonesosaHum TN ¢
BbIXOOHbIM CUIHANOM B BWAE 3MeKTpU-
YeCKOro HamnpsxXeHWs MNPUMEHSIOTCH
UHCTpYMeHTanbHble  ycunutenn (NY).
3710 anddepeHumansHble NY ¢ Bbico-
KUM  KO3(PPULMEHTOM MOAaBMEHNS
CnHdasHoro curHana (nomexu), Hus-
KMM TemnepaTypHbIM ApendoM Hyns,
BbICOKOW CTabUNbHOCTbIO KOIhPULIMEH-
Ta yCuneHus, DOMbLUMM BXOAHbIM COM-
potueneHnem. CyLlecTBYIOT MOAenu C
(PUKCMPOBaHHBIMUM U MepecTpavBae-
MbIMI KO3chbrumeHTamm ycunerus (ky).
[Mpnyem pasnunyatot NY, nepectpavsae-
Mble KOMMYTaLMen BHYTPEHHUX KOMMO-
HEHTOB N YCUNUTENU C BHELLUHEW pery-
nuposkon. Hanbonee ygobHbIMK Ans
NPUMEHEHNS B U3MEPUTENbHBIX CUCTe-
Max sBnsitotcs Y c nporpammumpyembim ky.

Mpn wncnonesoBaHum MUT mnu
[ATYNKOB C BbIXOAHbBIM CHMIHaNOM B BU-
[le a1eKTp1YecKoro Toka Hambornee npu-
emMneMblM SBASIETCA NMPUMEHeHVe npe-
obpa3zoBaTenein TOK-HanpsxeHue.

Cnepmyetr OTMETUTb  HeKoTOopble
0CODEHHOCTU U NpenmMyLLecTBa nprme-

HeHUS
BbIXOM-
HbIX TO-
K O B bl X
CUTHa-
nos. Ta-
K o U
CUTHan
npwu-
MepHO
Ha no-
panok Gonee NMOMEXOYCTOMYMB, YeM
CUrHan B BMAe HanpsxeHns. 10 No3Bo-
nAeT nepefasBatb MHPOPMaLMIO OT OaT-
YMKOB C TOKOBbIMW BbIXOAAMU Ha pac-
CTOAHMA B COTHWM MeTpoB. BoT nodemy
MHOTUEe MPOMbILLNIEHHbIE AATHUKN UMe-
lOT  CTaHOAPTHbIM  TOKOBbIM  BbIXO[,
4.20 MA; 0..20 MA; 0..5 MA unun £5 MA.
Hanbonee wHTEpECHbIMM CBOMCTBAMM
obnapaet amnanasoH 4..20 MA, KOTOpbIN
LWIMPOKO MCMOMb3yeTcs B Tak Ha3blBae-

MbIX @HaNOroBbIX WHTepdencax "ToKo-
Bas netna”. B onana3soHe 4..20 MA HeT
HYNeBoWn To4kM, YTo obecnedvBaet 60-
nee WWPOKUM YacCTOTHbIA [AMana3oH
nepefaBaeMblX CUIHaNoB, a, Kpome
TOro, Ha4asbHbI AuManasoH Huxe (4 MA)
MOXeT ObITb MCNOSIb30BaH OS11 MUTaHUA
BHYTPEHHWNX KOMMOHEHTOB AaT4YMKOB.
Mpy Mcnonb3oBaHWK Npeobpaso-
BaTenen C Bbl-
XOAHbIM  CUT-
HanoMm B Buae
YPOBHS 3M1eKT-
prnyeckoro
3apsga npu-
MeHsalTCH
ycunuTtenu 3a-
psaga (npeob-
paszoBaTenu
3apsan-Hanpsa-
XeHue).
be3 yyeta BAMSHWA COMpOTUBIE-
HWs pe3nctopa R (R—>ap), HOMUHAIb-
Has  CTaTM4yecKass  XapakTepucTmka
npeobpa3zoBaHMs Takoro ycunutens
onpenenseTcsi COOTHOLLEHEM:

U=-Q/C

ConpotmeneHve R obecnedvBaer
pexum pabotel OY No NOCTOSHHOMY
TOKy. [T03TOMYy Takow ycunuTenb nmeet
XapaKTePUCTUKY (PMNbTPa BEPXHVIX HaCToT:

U=-Q/C ¢ [jwRC/(1+jwRC)]

Kak BUOHO M3 NprBeOEeHHbIX COOT-
HOLLUEHMI, BeIMYMHA eMKOCTU KOHAEH-
catopa C onpefenseT 3Ha4eHne Ko3®-
duuMeHTa Npeobpa3oBaHWs, a BENUYU-
Ha R (Npn 3amaHHOM Ko3hduULMEHTe
npeobpa3oBaHus) - HaCTOTY Cpe3a 3TOro
dunbTpa.

BbixogHOe HanpsxeHve ycunute-
719 3apaAa NpakTU4eckm He 3aBUCUT OT
NapasnTHOW eMKOCTU COEAVHUTENIbHOMO
kabens. 3To No3BoNseT pacnonaratb Ta-
Kve gatiankm (Hanpumep, OaT4nku B1O-
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BE3KOHTAKTHI

POYCKOPEHWIN) Ha yAaneHuu B AecaTku
METPOB OT yCUnuTenen.

O4eBUOHO, YTO YypPOBEHb (POPMU-
PYyeMOro 3nekTpU4eckoro 3apsga u, co-
OTBETCTBEHHO, BbIXOAHOE HanpsXeHue
YyCUNUTENA 3apsna He 3aBUCAT OT napa-
3UTHOWM emKoCTK Kabens Ck:

Q=Ugn(Ca+Cx), U=-Q/C.

CxeMbl (hOpMUPOBAHUA
CHrHanoB napaMeTpuyeckux UM

BonbLWMHCTBO NapameTpuyeckmx
T MOXHO paccMaTpumBaTb Kak npeobd-
pa3oBaTeny BXOAHOW M3MepseMou
BEMYMHbI B M3MEHeHVe nMnefaHca.
[ns nocnepymoolero npeobpasoBaHus
MMNefaHca B YPOBEHb 3M1eKTPUYeCcKoro
HanpPsXXeHNs NPUMEHSAIOTCA ABEe OCHOB-
Hble Pa3HOBMOHOCTU CXeM BKJIIOYEeHUS,
MMeIoLWMX, He O4eHb YyAa4vHble, HO
obLenpuHATbIE Ha3BaHWs: MOTEHLMO-
MeTpuyeckrie 1 MOCTOBbIE.

Huxe npefncraBneHbl HeCKONbKO
NPVYIMEPOB MOAKMIOYEHUA AaT4MKOB B
MOCTOBbIX CXEMaX.

MoTeHuuoMeTpHYecKue cxeMbl

B 0606uieHHOM MOTeHLUMOMETPU-
4eCKOW Cxeme MOAKIIIOHEHNS PE3NCTUB-
HOrO AaTyvKa ypoBeHb hopMUPYEMOro

Hanps>XeHnA Uon PENENAETCA BblpaXXeHMEM!
=UoRunRr/[Run(Ro+R1)+Rn (Ro+ R+ Run)]

roe: Uo - HanpsXXeHre onopHOro UCTo4-
HWKa NUTaHMA,

Ro - BHyTpeHHee COMpPOTMBIEHWE
NCTOYHMKA MUTaHMS;

R1 - LONOMHUTENbHBIN, TOKO3a4alo-
WM pesncTop;

Run - conpoTvBneHve v3mMepuTenb-
HOro Npeobpa3soBaTens;

Rn - BXOAHOE COMPOTVBIIEHNE U3Me-
puTenbHOro nprbopa.

Mpu  Rm>»Run ' Ro<<Run MOXHO
cyuntathb, Yto U=UoRun/(Run+R1).

DyHKLMSA npeobpasoBaHus

NOTEHLMOMETPUNHECKOW CXEMbI BKIIOHE-
HWUA - HenuHerHasa. [na ymeHblleHus
HEIMHENHOCTM  MOXHO  MPUMEHUTb
onddepeHumansHoe BKITIOYeHUe OBYX
WM,  wnMelwmx npoTrmBOMNONOXHbIE

MO 3HaKy YyBCTBUTE/IbHOCTU!
U=Uo ¢ AR /(2Run),

nnu obecnedntb nuTaHme UMM oT ncToY-
HMKa TOKa, a He OT NCTOYHMKa Harnps>XKeHNs.

B 3TOM cnyyae U=lo*R,
rae R=Rsu|[Run|[Rn. Torpa, mpu ycno-
BUW, YTO Rsw>Run 1 Rn>>Run, xapakre-
pUCTUKy  npeobpaszoBaHUs  MOXHO
cynTaTh NHenHow U=loeRun.

MocroBbie cxeMbl BiIHoueHus Ul

MocToBble CXeMbl LUMPOKO MpK-
MEHSIOTCA B ABYX OCHOBHbIX PexumMax
paboTbl: PaBHOBECHOM W HepaBHOBEC-
HOM. B pexunme HepaBHOBECHOIO MOCTa
B MCXOZHOM COCTOSIHWUM MOCT ypaBHOBeE-
LIMBAETCA, T.e. BBIXOAHOM CUrHan ycra-
HaBnMBaeTcs paBHbIM Hymto. Mpy noc-
nefyloweM OTKNOHEHUW ConpoTuBIe-
HWM (MMNeLaHCoB) OT NepBOHaYaNbHbIX

3Ha4YeHUN
popmupyert-
CA BbIXxogHOW
curHan, or-
NNYHBIN - OT
Hyns. “Knac-
cMKomn” cyum-
TaeTcs MOCT YWTCTOHa, NS KOTOPOro
npyv  BHYTPEHHeM  COMPOTUBREHUM
NCTOYHMKA NTaHUS Ro>0 1 COMPOTUB-
NEHUWN Harpy3Kky BbIXOLHOW AMaroHanu
MocTa Ra>(Ry,...R4), BbIXOAHOE Hanps-
KeHue onpefensercs Kak:

Us=eo (RzRs-RiR4) / [(R1+Rz) (Rs+R4)]

Ons cnyyas, Korga
R:=R:=Rs=Rs=R , a VH(OPMaTVBHbLIM

MNO3ULUIIOBAHHA

IHAYKTUBHI

LLIVPOKO BUKOPUCTOBYIOTHCA Y
BepcTaTHOMY Ta TpybonpokaTHOMY
BMPOBHMLTBI, BepcTaTtax 3 HMY,
KOHBEEPHMX TepMO-MacTaBToOMaTax,
nakyBaJlbHUX aBToMaTtax, i T. M.
BiocTtaHb cnpaupboByBaHHs 4o 150MM.
3aXnCT Bl NepeBaHTaXeHHs Ta
nepeLukon,

IP-67

EMKIicHI

BMKOPUCTOBYIOTCS B SKOCTI HALMHNUX
LaT4MKIB MaKCMManbHOro Ta
MiHIManbHOro PiBHA pigkMx abo
CUNYYMX MaTepianis.

MoHTax Ta 00CNyroByBaHHs AaT4uMKa
no3a pesepsyapom abo GyHKepOM.
BigctaHb cnpauboByBaHHs 10 40 MM.
PerynioBaHHs 4yTINBOCTI.

IP-65

-45..+80°C

OnTu4YHi

BVIKOPWCTOBYIOTHCA A5 KOHTPOSTIO
NpoBWCaHHA nanepy, obpusy
KITIMHOBOrO peMeHIo, HasBHOCTI
eTVKeTOK, KpULWOoK, Npoi3ay iT.n., a
Takox B AKOCTi ONTU4HWX Bap'epiB.
30Ha CrnpaLboBYBaHHA 40 16 MM.
PoboTa Ha NpocBiT Ta
BigA3epKaneHHs, MiTky.

IP-65

-20..+80°C

CneuianbHi gaT4yvku
no3uuyitoBaHHS

BVIKOPWCTOBYIOTHCA 151 KOHTPOSTIO LUBWAKOCTI Ta
nepeTBOPeHHs BiACTaHi Bif 00'ekTy [0 AaTymKa B
cTpyM 4-20MA, B T.4. y BUOYXxoHeOe3neyYHnx 30Hax.

900 Tunopo3mipis

5 Tunis kopnycis
MeTasnieBUX Ta rnaacTMacoBux
XxunsneHHs = 10..36B, ~ 60..250B

TOB "MPOMCAT"
(044) 456-95-87, 456-95-82
info@promsat.com
www.promsat.com

TOB "XOJIUT fenta Cucremc”
(044) 241-87-39, 241-67-54
info@holit.com.ua

www. holit.com.ua
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napamMeTpoM SBNAETCS MNpupalleHune
ARz, TO, C y4eTOM yKa3aHHbIX JonyLie-
HWUA, BbIXOAHOE HanpsxeHue Oynet
paBHO:

Us=eo* ARz / [4Re(1+AR:/2R)],

YTO CBUAETENbCTBYET O HEIMHENHOM Xa-
pakTepe PyHKLUMM NpeobpasoBaHus.
Mpu Manbix npupawieHnsx AR:
Us=eo*AR:z/4R, a cxema
BKJTIOYEHNSA Ha3blBaeTcs
4eTBepTbMOCTOBOW. [1pwn
andpdepeHumanbHoOM
BKMoYeHnn asyx UMM un
AR=-AR3=AR xapakTe-
pucTMka npuMeT BUA
Us=eoAR/2R.  Takan
CXemMa Ha3sblBaeTcs nosny-

MOCTO -

Boun. [ns

yeTbipex
T, BKMOYEHHbIX Tak,
470!

ARi=-ARs=AR n

A R:2= -AR4=AR - a 3710 yxe nonHbIN
mocT - Us=eo AR /R.

Ons nuHeapu3aLMn xapakTepuc-
TUK MOCTOBbIX CXeM MPUMEHAITCA
pelleHns Ha OCHOBE OMepaLMOHHbIX
ycunutenen:

MoOCTOBbIE CXeMbl, Kak U MOTeHLM -
oMeTpuyeckne, MNpPUMEHADTCA AN
NOAKMOYEHMS He TONbKO Pe3UCTUBHBIX
OATYMKOB, HO M eMKOCTHbIX (KoHOeHca-
TOPHbIX), Y MHAYKTUBHbIX.

MUTaHMe MOCTOBbLIX CXeM

MUTaHMe MOCTOBBIX CXEM MOXEeT
OCYLLECTBAATLCA KakK OT MCTOYHMKA Hanm-
PAXEHUSA, TaK U OT UCTOYHKMKa TOKa. Ecnn
NUTaHME eMKOCTHbIX UMW MHOYKTUBHbIX
JATYNKOB BbIMOSIHAGTCA OT MCTOYHUKA
nepemMeHHOro Hanps>XeHns, To MOCTbI C
PE3UCTUBHBIMM AaTYMKaMU MOXHO 3a-
NUTaTb KakK OT UCTOYHMKA MOCTOSIHHOTO,
Tak M nepeMeHHOro Hanpsaxexus. Muta-
HWe OT WNCTOYHWUKOB MEPEMEHHOro CUr-
Hana Mo3BOMSET CYLIeCTBEHHO MOBbI-
CUTb MOMEXO03aLLMLLEHHOCTL, 0CODEHHO
npv yOaneHHOM pacnosnoXeHnn aatiu-
KoB. [Mpy 3TOM MCMONb3yeTcs rapMOHU-
YeCKUM VNN UMMYNbCHBIN CUMHAN.

CyulecTBEHHOE BNMAHWE Ha pe-
3ynbTaT Npeobpa3oBaHU OKa3biBaloOT
NapasuTHble EMKOCTHbIE W MHOYKTUBHbIE

COCTaBAIOLLME KOMMOHEHTOB CXEMbI, B

YaCTHOCTW - COeAMHUTENbHbBIX NMPOBOA-

HWKOB. /ICNonb30BaHe MOCTOBbIX CXEM

Ha nMepemMeHHOM TOKe MO3BO-

NAET NPaKTUHECKU UCKITIOYUTb

BAVAHWE TepMO-3.4.C. B U3Me-

pUTENbHBbIX LEenax U 3Hayu-

TEeNbHO YMEHbLNTb TaKylo

COCTaBAIOLLYIO MOrpeLHOCTU

Kak cMmellleHve (opend) Hyns
N3MepPUTENIbHOro KaHana.

[MnTaHve oT NCTOYHU-

KOB MNepeMeHHOro curHana

4aCTO COYeTaloT C TaKMM MeTO-

oM 006paboTKM KaK CUHXPOH-

Hoe [JeTekTnpoBaHue. Kpome

WNHCTPYMEHTaNIbHOro ycunuTe-

N1 B COCTaB TakmMx CXem BXOLOUT

aHanorosbI yMHoXuUTens MP

N PUNBLTP HUXKHKX YacToT LPF.

[TepeMHOXeHMe CUrHanoB C

nocnefyoulen H1M3Ko4acToT-
HOW punbTpauven nossonser
3pPeKkTnBHO BblOEeNUTb
NHPOPMATUBHYIO COCTaBNAO-
LLytO CUrHana.

Ecnn  npepcrasuth,
4TO OMOpPHOe HanpaxeHune -
FapMOHNYECKUIA CUrHan

Uo=Umesinwt,

TO ypaBHeHue npeobpa3oBaHusa 0Oe3
ydyeTa a3oBOro CBUra B M3MepuTesb-
HOW LLenu MO>XHO 3anncaTth Cleaytowmm
obpasom:

U;=Uy2AR /R=(U,, ssinwt)2eAR /R,
U,=Um? (1-cos2wt)* AR /2R,

Ecnu yacToTa cpesa ®HY HamHoro
MeHbLUe 2wt, TO BbIXOAHOE HanpsXXeHme
U, GynieT onpeaensiTbCs COOTHOLLIEHNEM:

U;=U,,2 *AR/2R

TakvM 06pa3oM OCyLLIeCTBASETCS MO-
[aBfeHne BCeX BO3MOXHbIX HeuHbop-
MaTMBHbIX BbICOKOYACTOTHbIX COCTaBNA-
OWNX B CNekTpe W3MepuUTelbHOro
CcnrHana.

MpaBunbHOW opra-
HW3auMen nuTaHmn
MOCTOBbIX CXeMm
MO>HO CyLLeCTBEHHO
yAyYLWwnTh Takylo
B a X H Yy 10
XapakTepucTuky
MOCTOB, KakK KO3(-
dburumeHT ocnabne-
HWS CUHa3HOWM Coc-
TaBnAloLWen curHana

(KOCCQ). MpuBefeHHble cxeMHble peLue-
HUS 019 MOCTOBbIX CXeM BKJltodeHns WM
C KBa3WABYXMOMAPHbBIM U C CUMMETPUY-
HbIM  M30MMPOBAHHBIM  UCTOYHNKOM
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nuTaHma nossonaoT obecneynts KOCC
0o yposHsa 160 ab.

YMeHblueHue BANAHUA
COeIMHUTENbHbIX NPOBOAHUKOB

Ecnv npu GonbWwMX 3HAYEHUsX
conpotmenenua I ocHoBHOe BNVAHME
Ha MOrpeLIHOCTb OKa3blBaeT KOHeYHoe
3Ha4eHVe COMPOTUBEHNS Harpy3ku, TO
npw ManblX - COMPOTUBIIEHME COeLMHU-
TeNbHbIX MPOBOOHWKOB WM  €ro Hecrta-
OunbHocTb. OCOBEHHO 3TO CKa3blBaETCS
npw pacnonoxexun UM Ha 3Ha4nTeNb-
HOM PaCCTOAHUM OT CXeM MOAKIOHEHUS.
[Ona ymeHblIeHNd BAUAHUA COedMHMN-
TeNbHbIX NPOBOAHUKOB UCMOSb3YIOT, Ka-
3a0Cb Obl, HeormyHoe TexHU4eckoe
peLleHre, KOTOpoe CBOAMNTCA K yBenmye-
HUIO YMCa COeaMHUTENbHBIX MPOBOA-
HWKOB. B pe3ynbTarte nony4aloTca MHO-
ronpoBoAHble cxemM nopgkmoderHms. K
Hambonee pacnpocTpaHeHHbIM M3 HUX
MOXHO OTHeCTW TPexmpoBOOHble U
YeTbIPEXNPOBOLHbIE CXEMbl BKITIOHEHNS
Pe3nNCTUBHBIX Npeobpa3zoBatenen. MHo-
rONPOBOAHbIE MOAKIIIOYEHNA NPUMEHU-
Mbl KaK An5 NOTEHLMOMETPUYECKNX, TaK
1 O0J11 MOCTOBbIX CXEM.

[MpakT4eckmn MOSIHOCTbIO UCKIO-
YATb BIWSAHME COEAVHUTENbHbIX MPO-
BOLHWMKOB MO3BOJIAET YEeTbIPEXNPOBOA-
Hafg noTeHLMOMeTpMYeckas CxXema.
O4eBMOHO, YTO MPU BbIXOOAHOM COMPO-
TUBJIEHU UCTOYHMKA OMOPHOTO TOKa U

BXOLHOM COMPOTUBAEHNN UHCTPYMEH-
TallbHOTO  YCUNUTENs, 3Ha4duTeNlbHO
npeBocxoadLem conpotmsnerHme UM un
COMNPOTUBAIEHME NNHWNIN CBS3N, BIANSHA-
eM MoCnegHMUX MOXHO npeHebpeyb
OaXe Mpuv UX CyLLLEeCTBEHHOM Pasnnyum.

TpexnpoBOAHble CXeMbl MOAKIO-
YeHWsd HaknaAblBalOT onpefefieHHble
orpaHnyeHns Ha TpeboBaHUS K WOEH-

TUYHOCTU 1 PACMIONIOXEHNIO MPOBOLHN-
KoB. B "Tpexmpoopke” WCMOMb3yloT

00ObIYHO TPU PACNONOXEHHBIX PAAOM
NPOBOLHMKA C PaBHbIMW COMPOTUBIIE-
Huamun. Mpn Rp4=Ri> W WAeanbHbIX
XapaKTePUCTUKAX NCTOYHNKOB OMOPHbIX
TOKOB U MHCTPYMEHTasIbHOIo yCUAnTens
B/IMSIHME BCEX COMPOTMBEHWI NPOBOL-
HUKOB NCKJTIO4aEeTCA.

B cxeme C OAHMM WCTOYHWKOM
OMNOPHOro TOKa Mpeobpa3oBaHMe Bbl-
MONHAETCA 3a AiBa TakTa. B nepsom TakTe
SW,_, dunkcnpyetca Hanpsxenve Uy,
a Bo BTopoM SW3_, - HanpsxeHue U,.

Pe3ynbTaT NnpeobpasoBaHms onpe-
[ensaeTcs 13 COOTHOLLEHUS:

(2U1'U2)= 2i.(R+RL3)-i.(R+RL2+RL3)

Mpw ycnosumn Ry ,=R; 3: (2Ur~U,)=iIR,
W pesynbTaT He 3aBUCKUT OT CONPOTMBIIe-
HNA COeAVHUTENbHbBIX MPOBOAHUKOB.

B cTpyktype TpexnpoBOLHOIro
BKJIIO4eHUsA pe3ncTeHoro UM Re B 4eT-

BEPTbMOCTOBYIO CXeMy YCJIOBMEe pPaBHO-
BeCMa MoOCTa TakXe He 3aBUCUT OT
COMPOTUBAIEHNI NIMHWUIA CBA3N Ry, ecnn
OHV OAMHAKOBBI.

[N ncknioYeHns BAVSHUS Coean-
HUTENbHbIX MPOBOLAHMKOB MPW NOAKIO-
YEeHUN MOCTOBbIX [aT4MKOB LUMPOKO
NPVYMEHSIOTCS LIECTUMPOBOAHbBIE CXEMbI.
B Takowm cxeme wucnonb3yetcd [ABa
LOMONHUTENbHbIX onepaumnoHHbIX
YyCUNNTENS, BKIIIOYEHHBIX B pPeXunme
noBTOpUTENewn, KoTopble 1 obecneyrBa-

10T noaodep>XaHne 3adaHHOro Hanpsxe-
HNA MUTaHWA Ha OWaroHann MocCTa
He3aBMCNMO OT COI'IpOTVlBJ'IeHI/Il;l coegn-
HWTENbHbIX MPOBOAHNKOB.

PaccmoTpeHHble moTeHLmMoMeTpu-
Yyeckme v MOCTOBbIE CXeMbl BKITIOYEHMSA
MPYIMEHSIOTCS] HE TONIbKO /15 npeobpa-
30BaHUSA BENINYUHbI BXOLHOIO CUrHana B
YPOBEHb 3NIEKTPUHECKOrO HarpsxXeHus
WV TOKa, HO v Ans npeobpa3oBaHus B
4acToTy, nepuon vnv MHTepBasl Bpeme-
HW. CuUrHanabl ¢ UWHOOPMATUBHbLIMU
4aCTOTHOBPEMEHHbBIMU  MTapameTpamm
ABJAIOTCA  [TOMEXOYCTOMYUBLIMU U
LLIMPOKO UCTIOMb3YIOTCA, MPexXae Bcero,
npy nepenade MHHOPMaUmMm Ha 3Haqu-
TeJIbHble PaCCTOAHUA.

" KOHTAKTHI:

7. (044) 245-3100
e-mail: tesva@yandex.ru

HAMIUALLYT © ©¢ @ @ ¢ @ © © ©

"lNosiBreHue nepBozo omeyecmBeHHO-
20 JHCYPHAA O COBPEMEHHBIX MEXHOM02U-
X npomeiwneHHod — aBmomamu3zayuu
oveHb cBoeBpemerHo u 6e3ycnoBHO noses-
HO Kak 0s15 paspabomyukoB [1TK, damyu-
KOB, ucCnosIHUMENbHbIX MEXAHU3IMOB, cB53-
Helx ycmpotcmB u ACY B8 yenom, mak u
0715 3aKA34uK0B amux npubopoB u cucmem.
Cyos no nepBeim Homepam (a nocsedyro-
wue AonHcHbI BbiMb HE XYXHCE ) HCYPHAA XO-
pPOwo oghopmaeH, UHMePECeH no nodbopy
Mamepuana, 8 mepy HACLIWEH PEKAaMOU.
[ToHpaBunace, B yacmHocmu, cmames
lMampaxurna B.A. "CpedcmBa npoepammu-
poBarus PC-coBmecmumelx KoHmMposie-
poB". Xenaro pedakyuu ycnexoB 8 smom
mpyoHom , Ho 61a20p00HOM desne!l”

KpusoHocos A.U.,

coBeTHuK [lpesugeHta kopnopaumn MACT-
MUMPA no cuctemam astouatusauuu, [nas-
HbIM HayuHbii coTpygHuk OO0 XAPT3M,
I.T.H.,npodbeccop, Jlaypeat JleHUHCKOH W
locynapcteeHHom npemuin CCCP.
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