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BUMIPIOBAHHA MNAPAMETPIB BAFATOEJIEMEHTHUX ABOMOJIIOCHUKIB
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3anpononosano cnoci6 ma 3acié eumiplosanns napamempie OacamoeneMeHmHUX OB0NONIOCHUKIG 3
BUKOPUCMAHHAM OOHOYACIMOMHO20 mMecmoso2o cueHany. Haseleni xonxpemui ananimuuui 3anedcnocmi
0714 PO3PAXYHKY napamempie 6azamoenemMeHnHUX O80NOII0OCHUKIG.

Kmouosi cnosa: bazamoenemenmuuii 06ONOJIOCHUK, NAPAMEMpP, MEeCMOBUI CUSHAN, CIMPYKIMYPHA cXeMd.

IIpeonoocen cnocob u cpeOcmeo 0N u3MepeHus Napamempos MHOL0INEeMEHMHBIX O8YXNONIOCHUKOS C
UCNOMBL30BAHUEM OOHOYACMOMHO20 MeCcmo8o20 cuenand. IIpusedenst KoHKpemmvie aHANUMUYECKUE
3asucumMocmu OJist pacuema napamempo8 MHO20IIEMEHMHBIX 08YXNONIOCHUKOG.

Kniouegvie cnosa: mmozosnemenmmusiii O8YXNOMOCHUK, NAPAMEMp, MeCcmogsili CusHal, CHMpPYKmypHas

cxemda.

A method and mean of measuring of parameters of multielement impedors is offered with the use of
monofirequency test signal. Concrete analytical dependences are resulted for the calculation of parameters

of multielement impedors.

Keywords: multi-element impedor, parameter, test signal, flow diagram.

KoHueniiss  iMiTAHCHOTO ~ KOHTPOJIFO  SKOCTI
MPOAYKIii, fAK BigOMO, Tiependadae TOJAHHS
00’exTiB KOHTPOJTIO 0araTtoejgeMeHTHUMH

JIBOTIOJIFOCHUKAMH B KoJlaX 3MiHHOTO cTpymy [1].
IIpu HeBimoMHX cxemaX 3aMillleHHS TIOPiBHIOIOTH
ixHi  iMmiTaHcM  (MapameTpu  iMiTaHCiB)  Ha
(bikcoBaHMX dYacTOTaXx, a TPUd BIAOMHUX —
MOPIBHIOIOTh ~ 3HAUEHHS  CAMUX  €JIEMEHTIB
OararoereMeHTHHX JIBOTIOJTFOCHUKIB [2].
[lpakTuHa peanizailis OCTaHHLOTO TOTpedye M0
3MiiCHEHHS  orfepalii TOpPIiBHAHHA  CIIOYaTKy
BU3HAUYEHHs BCiX eleMeHTiB cxeMmH. Jlnsg 1poro
BUKOPUCTOBYIOTh BiIOMHH croci0 BHMipIOBaHHS
0araToBUMipHUX OO’€KTIB, 3a SIKUM 3IiMCHIOIOTH
BUMIpPIOBaHHS Ha JieKinbkox uactoTtax [3]. [lpu
1IbOMY BHMMIPIOBaHHSI MapameTpiB 71 -eJIeMEHTHOTO
JIBOTIOJIIOCHUKA BHUMAra€ # 4acTOT TECTOBOTO
CUTHAJTy y pa3i BUKOPUCTAHHS K iH)OPMATHBHOTO
napameTpa MoBHui omip (imiTanc), un n/2 dactor

— y pa3i BHKOpPHCTaHHA SK iH()OPMATHBHUX
napamMeTpiB  aKTHBHY Ta PEaKTUBHY CKJIAJIOBI
imitancy [4]. ToGTO, /Ui BU3HAYCHHSI MapaMeTpiB
YOTHPHUENIEMEHTHOTO JABOTIONIOCHUKA, HATIPUKIIA, ¥
KpalioMy BUMAAKy HEOOXiJHO BHUKOPHUCTOBYBATH
TeCTOBU CHWrHanm naBOX dacToT. Lle yckmamgHioe
BUMIpIOBAJIbHUM 3aci0, a TaKoK BHMipIOBaHHS

rnapamMeTpiB 3MIACHIOETECA mig i€
Pi3HOYACTOTHOrO CHUrHaily, 10 [is OO0 €KTiB
HEeeJIeKTPUIHOT IPUPOIH iHO OyBae

HeIomyCcTUMHM. TOMYy aKTyalbHHM € BH3HAYEHHS
napaMeTpie 0araToeIeMEHTHUX JBOMOJIOCHUKIB i3

BHUKOPUCTAHHAM JIUIIE OAHOYACTOTHOIO TECTOBOIO

CHUTHAIy.
3 orasay MPOCTOTH MpakTUYHOI —peastizailii
BUMIpIOBaHHS TlapaMeTpiB  0aratoeneMeHTHOTO

JIBOTIONIFOCHHUKA JIOLIIJIBHO BUKOPUCTATH METOJ 3
MPSIMUM  TIEPETBOPEHHSIM  «iMmiTaHC-Hanpyray [5].
CxeMa BEKTOPHOTO TepeTBOpIOBaYa  iMiTaHCy
YOTHUPUETIEMEHTHOTO JIBOMOJIFOCHUKA B KOMIUIEKCHY
HampyTy HaBeJieHa Ha puc.].
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Pucynok 1 — Cxema BEKTOpHOIro
nepeTBOpIOBaYa «iMiTAHC-HATIPYTa»

[lepeTBoproBau mpailfoe B pexuMi 3agaHol
Hafpyru Ha 00’€KTi i3 MOBHOI MpPOBigHICTIO Y, .
Sk 3pa3KoBi eNeMEHTH BUKOPUCTAHO PE3UCTOp Ky
Ta koHgeHcarop C(, L0 MOYEProBO 3aMHUKAIOTh

KOJIO  3BOPOTHBOTO  3B’SI3KYy  OfepaiiiiHoro
mificuioBada mnepeMukaveM S. Y Takomy pasi,
BIAMOBIIHO 7O  3a3HAYEHOrO0, HA  BUXOII
nepeTBOpioBada  MPU  TECTOBOMY  CHTHaJl
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cunycoiganbuoi Qopmu 3 ammiitynoro Uy Ta
9acTOTO ® MaeMo Hanpyru U (nmepemukad S B

nonoxeHHi 2) ta U, (nepemukay S B MOJOKEHHI
1), 110 OMTUCYIOTKLCS BUpa3aMU

U, =UrRyY,, (1)
Uy =Ur Y,/ joCy. 2)
3 ypaxyBaHHSIM TIOBHOT MPOBiIHOCTI
YOTUPHUETIEMEHTHOTO IBOTIOJFOCHUKA
. 1 1 .
Y, =joCy +—+ = joCy x

Ry R +1/ joC,
INYE)
Jrec/es |, 1, ReCR) /R
2 2
1+ (a)C]Rl) R2 1+ (a)ClR])
Bupasu (1) Ta (2) npuiiMaroTh TaKUii BUTIISIA:

U; = ]a)CzUTRo[l +%] +
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(@C1 R ) @
Ry 1+ RZ(a)C]R])z/ZRI
R2 1+(C()C]R])
e vy &1, Ge |
CO 1+ (a)ClRl) (5)
: 1 Rz(a)ClRl)z/Rl |
—]UT 1+ 5
a)CORZ 1+ (CI)C] R] )

Hecknanuuii ananiz (4) ta (5) moka3sye, 1o
pumimuBmM  peaktuBHi  Im(U%) i Im(UY) Ta
aKTHUBHI Re(U)'C) i Re(U ;) CKJIAJIOBi BHUXiAHUX
HArpyr BEKTOPHOTO TMEPETBOPIOBaYa, OTPUMAEMO

YOTUPU  He3alie)kHi  PIBHAHHA 3 YOTHpMA
HEBIJJOMWMH, a CAME:

C1/Cy

Im(U” )=UpoRyCH| 1+—L=2 | (6)
G)=or 02[ 1+(WC2R2)2J

2
Re(U;)z UT & 1+ RZ (a)CZRZ) /Rl , (7)
RZ 1+ (a)C2R2)2
2
Im(U;)z Uy 1 ) (@CyR, ) /Ry . ®)
oCoRy 1+ (@C5R, )

n Cz CI/CZ
RelU!)=Up =21+ —1=2 | ©)
( X) TCO[ 1+((0C2R2)2J

IIlnsxom  po3B’A3Ky OTPUMAHOI  CHUCTEMHU

piBHSHB (6) — (8) MpH BiTOMHUX CKIIaJOBUX MOXKHA

BU3HAUYWTH 3HAUCHHS eJIeMeHTiB Ry, Ry, C , C2

YOTHPHEJIEMEHTHOTO IBOTMOJIFOCHHKA.
PosrnisHeMo MPaKTHYHY
3aMponoHOBAHOTO CHIOCO0Y.
3anpornoHoBaHa BUMiplOBaibHA OTepallisi MOXe
OyTu peaslizoBaHa 3aco0OM, CTPYKTypHa cxema
SKOTO 300paskeHOr0 Ha pHC. 2.
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Pucynok 2 — CTpykTypHa cxema 3aco0y
BHMipIOBaHHSA MapaMeTPiB YOTHPHEIEMEHTHOTO
JABOTIOJIOCHHKA

CxeMa MiICTUTh JIXKEpeslo TECTOBOTO CHUrHally
HATC, BektopHuii mneperBoptoBau BIl (cxema
300paxkeHa Ha puc.l), ammiityanuii aerexktop AJl,
neperBoptoBadi aktuBHOi [IBC1 Ta peakTtuBHOT
[IBC2 cknagosux wHanpyr BIT y BinnosigHi
Hamnpyru TMOCTIHHOTO CTPyMy, aHajJoro-unugposi
neperBoptoBaui  ALIII1, AIII2 Ta o6uucmro-
BasnbHUi npuctpiii OIT.

BukopuctaHHsM B CTPYKTypi BUMiplOBaJILHOTO
3acoby ALl 3 fABOTakTHMM  iHTErpyBaHHIM
3a0e3neuyeThCsl iHBAPIaHTHICTH pPe3YNBTATy JI0
3MiHM aMIUTITYyJIH TECTOBOTO curHaiy. JlocsiraeTbes
ue dQopmysaHHsm onopHoi Hanpyru ALl 3

TECTOBOTO  CUTHAIy ATC  ammumitymHAM
netekropom AJl. V Takomy pazi Ha Buxomax ALIT 3
JBOTAKTHUM iHTerpyBaHHIM OTPUMaEMO

ouudposani 3HaueHHs N', N5, N{, N5, mo
BiAMOBIgAIOTh BIAMOBIAHUM CKJIAJOBUM Im(U ,’C),
Re(U;C), Im(U;), Re(U;), a came:

N = Ry 14— 12 =, (0
c 1+(a)C2R2)

2
le :a_zﬁ 1+R2((0C2R2) /2Rl , (11)
¢ R2 1+(a)C2R2)

2
N{/:a_Z 1 1+ RZ(a)CZR2) /Rl , (12)
C a)CoRz

1+(CI)C2R2)2
N5 :b_zﬁ 1+% (13)
¢ CO 1+(a)C2R2)2



e a, b, a, by, c¢ — xoediuieHTn
nepeTBOpeHHs, BianoBigHo, nepworo [IBC1 Ta
npyroro IIBC2 nepeTBoproBaua, BEKTOP-CKasIp Ta
ammtityaHoro aerekropa AJl.

Uucnori 3uHauenns ALl nopatotecss  Ha
obuncmoBanbHuil nipuctpiii OIl, sxuii po3B’s3ye
cucremy piBHsiHb (10) — (13) BigHOCHO MapameTpiB
R, Ry, C;, Cy YOTHPHUENIEMEHTHOTO IBOMOIIOC-
HUKa.

BUCHOBKHA

3anpornoHoBaHU crnoci6 BU3HAYCHHS
napaMeTpie €JIEMEHTIB YOTUPHUEIIEMEHTHOTO
JIBOTIONIIOCHUKA ~JITa€  MOJXKJIMBICTH  BUKOPHCTATH

OJHOYACTOTHUM TECTOBUM curHaj. TuM camMum
3a0e3meuyeTbcsl BUMIPIOBAaHHS 3a  HE3MiHHOKO
CXEMOIO 3aMIIEHHs], OCKIJIbKM Ha OJHil 4acToTi
MaeMO OJHAKOBUH BIUIMB  HeiH()OPMATHBHUX
napameTpiB.
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