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Resume: This article discusses the features of the use of bridge circuits in
measurement systems, types of bridge circuits, the importance of the use of operational
amplifiers in circuits, methods of minimizing errors in bridge circuits.

Keywords: current strength, conductor, load resistance, amplifier, synchronous
detection, MP analog amplifier, low-pass filter, potentiometric circuit.

Kynpuk cxemanap HWYKM acoOCHl HII PEKUMIAPHUIA KEHI KYJIJIAHWIAIU:
MYBO3aHAaTJIM Ba MyBO3aHATCHU3.

MyBo3aHatga »mac peXMMHIa JacTiiadKU XoJaraa KYNpUK MyBO3aHaTra
KEJITUPWIIA/IA, STbHU KUPHUII CUTHAJIA HOJITa TeHrIamTupuiaau. Jlactiadku xonarnan
KEMMHIM OFUILIAp/Ia KapIIMIMKHUHT (MMIEJAHCHUHT) Y3rapuilinaa HOJIAaH (Qapkiu
YUKWII CUTHAW MIAKJJIAHAIW. YUTCTOH KYNPUTH “KIACCHK’ XHCOOJIaHAaIW YHIA
MaHOAHMHT WYKU Kapmmiauru Ro>0 Oynranma Ba KYNpUK cXema JWarOHaJIMHHHT
roknanum Kapmuaura Rd>>(Ry,...Ry) Oynranaa ynkuim Ky4aaHUIIUHA

Ug=eo (R2R3-R1R4)/[(Ri1+R2)(R3+R4)]

dbopmyna Epmamunma anukmanamu. Arap R;=R,=R;=R,=R 06¥ynca ax6opor
napameTpu 0ynud AR, opTuim xucobmanaau Ba y KypcaTuiraH MyMKHHITUK XHCOOra
OJIMHCA YMKHUII KyYWIAHHUILIN

Ug=eo- AR, / [4R-(1+AR»/2R)]

Oynaau Ba Oy Yy3raprupuil (QYHKIUSCUHU YW3HKIN OYyJIMaraH XapakTepuHU
udponanaiign. AR, mHu xmumk oprummapuga Ud=eo- AR,/4R 6Yynagu Ba yinaHum
cxeMmacu Kympuk yoparu cxemacu aeitmnanu. duddepenmman AR;=AR3;=AR 6ynca
xapaktepuctuka Ug=eo- AR/2R kypuHuimra sra Oyaagu Ba cxema sSpuM KYIPUK
cxema aeuunnanu. Typraa vy IIyHJal ynaHras oyica

AR;=AR;=AR Ba AR;=AR4=AR 0Oy 1yuK kynpuk cxema aeinnann Ugs=eo- A
R/R.

Kynpuk cxemanap XapakTEepUCTUKAIAPWHHM YW3UKIAHTHPUILI YYyH aMaliud
Ky4aWTUpruuiap acocuia MHFIIITaH KydalTupruy cxemanapuaas goiinananunnanu (1-
rasm, 3-rasm):
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1-3-rasm. Yopak KynpuK cXxemMa TEH30 Ba TEPMOPE3UCTOPJIAP Y4YH,
TEH30PEe3UCTOPJIAP YUYH SIPUM KYINPHUK CXeMa, HHAYKTHUB CHI)KYBUM JATYUKHU
yJaHHUII CXeMaCH

Kympuk cxema TabMUHOTH TOK MaHOau OWIIaH XajH, KywIaHdIl MaHOau OuiaH
XaM amaira OIIMPUILl MYMKHH. Arap CUFUMIIA Ba WHAYKTUBIHK JaTYUKIapH
y3rapyBuaH KywIaHHWIl MaHOaW OuJjlaH TabMUHJIAHCA PE3UCTUB JaTUYMUKIIApAaH
MUFWIITaH KYTIPUK CXEMaJlap XaM y3rapMac xaM y3rapyBuaH Ky4dJaHUII MaHOamapaH
unurain. [lly BakTaa TapMOHMK €KW WMIYJILCHU CHUTHANAaH (oligamaHuianm.
V3rapTupuin HaTikanapura KyIpHK cXeMa KOMIIOHEHTIApH TApKUOHMTa KUPYBYH
napa3uT CUFUM Ba MHIYyKTHBJIMKIIAP, ITYHUHIIEK YJIOBUYM CUMIIADHHUHT XaJaKUTIapU
XaM TabCUP KUJIAJIHU. S"zrapquaH TOKJIa UIIIJIAIUTaH KYTIPUK cXxemaaaH (o jamaHuIi
VA4OB 3aHXKUpIapUra HCCUKIUK DJIEKTP IOPUTYBUM KYYHUHI TabCUPHHHU amaijia
WYKOTaaM Ba YIYOB KaHAJM/Aa HOJITA CHIDKMIIJIATA XaJIAKUT TAIIKUI 3TYBUYMCHUHUHT
aH4a kamamummra épaam oepaau. Kynunua y3rapyByan curHasn OuiaH TabMHUHIIALITHU
CUHXPOH JeTeKTOopyaml [e0 aTadyBud HILUIOB Oepuin OuiaH Oupraivkaa oiauo
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oopwianu. byHnaii cxema TapkuOura onepanroH KydauTupruwiapjas Tamkapu MP
aHajorsiu kynaituprud Ba LPF mact yactoraiu guibtpiiap xam kupaau (4-pacm).

L ]
" @U‘
-

v LU, u,

MP  LPF

4-pacm. CHHXPOH [eTEKTOpPra j3ra OyJaran y3rapyB4yaH TOKAa
HIUIAWJIUTAH KYIPUK cXemMa

CursanHyd KeWHMHYAJIMK TMacT dacToTanu GuibTpiam OuiaH TabMUHIA0
Ky4alTUpUILl CUTHAJ TapKUOMWIard axOOpOTHU aKpaTHO OJMHUIIMHM SXUIMIANIH.
Arap TasiHY Ky4JaHUIIUHUA TapMOHMK curHai ae0 oncak Up=Umesin @ t y3raptupiu
TEHTJITaMaCUHH YI4OB 3aHKUPUHUHT Pa3a CUIDKUIIMHNA XHMCcOOra oiMacak

U;=U¢*> AR/R=(Um-sin @ t)**R/R, U;=U,’ (1-cos2 @ t): AR/2R

KYPUHUIIKMA E3UIMMHU3 MYMKHH.

Arap nacT yacToTaid QUIBTPHU YaCTOTa KUPKUMHU 2 @ t TaH aH4Ya KUK Oyiica
YHJA YMKHUILI Ky4YJIaHUILIN

U;= U2 AR/2R

MyHOca0aT OpKaJi aHUKJIaHa/IH.

[ynaait Kuauo, yayain CUrHaIu CeKTpHia ax00poT FOKOPH YaCTOTAIN TAIIKHII
ATYBUYMJIAPHU CYHAUPUIIMN aMajra OLUpUIaIu.

Kynpuk cxemanapHu TAbMUHOTUHM TYFPU TAILIKWI STULIHU aHYa SIXIIAJIAN YIyH
YHUHT CUTHaJ CcuH(pa3 TalKWi 3TYBYUCH CYCAaWTUpPUII KOA(DPUIMEHTHHU aHya
AXIIAJA  3apyp, YJAapHU IOKOPHAArd pacmiiapia KypcaTWiraH YycyJulapAaH
dbolinananu® yrnamra spuinwica, cycatupumiHu 160 nb eTUIMHM TabMHUHIIAILI
MYMKUH.

Viyam y3rapTrHunapuMHUHEr  KAPIIMIMTH  KaTTa OyJTaHja XaJaKdTiapra
HUCTEbMOJMUIATH  KAPIIWIMKHUHT  SAKYHUH  KUIIMaTH TabCUp 3TCA, KUYHK
KapIIMJIMKIIap/ia yJIOBYM CUMJIAp Ba yJIAPHUHT HOCTAOWIUTUTH TabCUP ITalU, allTHUKCA
Oy ymyam y3rapruwiap aHda Y30KAa OKoiumamraH Oynca. YIIOBYM CHUMIIApHU
TabCUPUHU  KAMAUTHpUIN  y4YyH MAHTUKUA  OyiaMaraH TEXHUK  €YUMJIaH
(boigananuaaay Ba OyHa Ky CUMJIApHU yJIallira TYFpU KellaJ iy, HaTuxkaaa Ky CUMJIIA
YJIaHMII CXEMacH ko3ara Kejaaau. YJIapJaH 3HI KeHI TApKAJITaHU Y4 €KW TYpPT CUMIIU
PE3UCTUB Y3rapTrudwiin cxemanap (S-pacm).
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S-pacMm. Y10BYM CMMJIAPHUHT TABCMPHU KAMANTHPHUII CXEMACH

bynpmaii ynaHumap IMOTEHUMOMETPUK Ba KYNPUK CXeMmalapaa Xam
dboigananunagy. YJIOBYM CHMJIAPHUHT TabCUPUHU aMaija TYJIUK WYKOTHII TYpT
CUMJIM TIOTCHIIMOMETPUK cXxeMa Epramuaa Oaxkapuiaau. MablyMKd, TasHY TOK
MaHOAWHWHT YUKUII KAPIIAIUTH Ba ONIEPAITUOH KYYaU TUPTUIHUHT KUPUTIT KAPIITATTUTH
ynyam y3rapTrUYJapUHUHT KapUIWINTA Ba ajloOKa JIMHUSJIAPUHUHT KapIIWIMTHIaH
aH4a KaTTa OyJca KeWHHTUIApHUHT TAbCUPUHH XHUCOOra oJiMaca

xam OYmanu. Yd CUMIIM yJIaHUII CXeMACH CUMIJIAPHUHTH JKOMJIAIIyB Tanadaapura
MabJIyM YeKJIAHUIUIAPHHU Kysaau. — Y4 cumimmlcxemana ogaTaa KapIIrIMKIapu Oup
XuJ OyNraH yura €HMa-EH sxoinamrad cuMaad donnananunaau. Ry =R, 6ynranna Ba
OMEepaldoOH Ky4alTHUprud Ba TassHY TOK MaHOAWMHHUHT XapaKTEePUCTHKAJapH HJeal
Oynca, YTKa3ruwiapHUHT 0apya KapIIUIuKIapu Tabcupu OyimMaiiau (6-pacm)

R R

6-pacm. Yu cuMiIn yJ1aHMII CXeMacH
Rc pes3ncTuB ymyam y3raprrudiiapa yd CUMIIA YJIAHHUII CTPYKTYPAacH KyJIJIaHCa
yopak KYNPHUKIA CXEMaJa KYNPUKHU MYBO3aHAT MMIAPTH ajloKa JMHUACH Ry

Kapunmrura 00rIMK 6ymaiau, arap ynap oup xui 6yica (7-pacm).
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7-pacm. Hopak KYIPUKJIM €XeMAAa KYIPUKHUHT MYBO3aHAT IIAPTH
Kynpuk cxemajap (ZaT4MK/ap) yJaHMIIUAA YJI0BYM CHMJIAP TabCHPHHU
HYKOTHII BAKTHAA OJITH CHMJIM CXeMaJiap/iaH KeHr gougananuiaanu (8-pacm).
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8-pacm. OurTy cUMJIM YJIAaHHUII CXEMACH

bynnaii cxemamapaa MKKATa KylIMMYa OINEPAlMOH Ky4YaWTUPTUWIaApJIaH
doiiganaHunagu Ba yiap Takpopjarud peKMMHIA YJIaHATd Ba yjiap YJIOBYH
CUMJIQPHMHT KApIIWJIUTHIAH KaThUI Ha3zap KYMPUK NUaroHaivra OepwiraH MaHOa
KYWIAHMILIMHA ~TabMHUHJIAWIM. XyJoca KuiauO alTranaa, KypuO YWKWITaH
MOTEHIIMOMETPHUK Ba KYTIPUK CXeMaJlapua yJIapHUHT yJIaHUIIU (PaKaT KUPUILl CUTHAJIH
NEKTP KYWIAHUIIM EKU TOKWHUHT JapakKaCHMHHU Y3rapTHPHUIN YYyH 3Mac, Oajku
4acToTa, JaBp Ba BaKT IapameTpliapura sra OyiaraH axO0opoTyiM CUTHAJLIAPHUHT
XaJaKuTJIapra YuIaMInINTMHA OUIMPaJid Ba yjap aBBajo axOOpOTIapHU Y30KpOKKa
y3aTuniia KeHr QoiiiaJaHuiaim.
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