Pe3onaHc npu napamieabHOM COelMHEHUH yyacTkoB g, L, C.
VYcnoBueM pezoHaHca IpH NMapauieIbHOM COEIMHEHUHN aKTUBHOTO, MHIYKTUBHOI'O U €MKO-
CTHOTO COTPOTHBJICHUH (puc.12.1) SBISETCS TaKKe OTCYTCTBHE CIBUTA (Pa3 MEXKy TOKOM H Ha-
MPsDKEHUEM Ha 32KMMax IeTH.
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1Sl PEAaKTUBHBIX IIPOBOJAUMOCTEH, TIPH

KOTOPOIi HACTYMAaeT PE30HAHC B JAaHHON
Puc. 12.1. LIEIIY, UMEET MECTO, €CIIH, JIMOO YacTOTa,
1100 MHIYKTUBHOCTb, TMO0 €eMKOCTh MOJA00paHbI COTTIACHO COOTHOIICHUSIM:
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CJ'ICI[OB&TCJH)HO, pe30Hcha HpI/I HapaJ'IJ'ICJ'IBHOM COCANHCHUU MOXHO Z[O6I/ITBC$I N3MCHCHUEM JIN-
60 qaCTOTHI, J'II/I6O I/IHI[YKTI/IBHOCTI/I, J'II/I6O E€MKOCTHU. qaCTOTy COO Ha3bIBAKOT p€30HaHCH01/7 yac-

momoil.
[Tpu pe3oHaHCe peakTUBHAS TPOBOJIMMOCTH paBHA HYJIIO U IOJHAS POBOIUMOCTH JOCTH-

IracT CBOCTO MUMHHMMAJIBHOI'O 3HAYCHHA. HO3TOMy TOK B O6H.I€I>i BetBu [ =UY IMIpU HEU3MCHHOM

HaNpPsHKEHUU OKa3bIBA€TCS HAMMEHBIIMM B OTJINYUU OT PE30HAHCA MPU MOCIIET0BATEIBHOM CO-
€IMHEHHH, KOTJja TOK, HA000pOT, UMeJl MaKCUMaJlIbHOE 3HaueHue. BektopHas auarpamma pac-
CMaTpUBAaEMOM 1enH NpuBeAeHa Ha puc.12.1.

Tak kak BEKTOp TOKa B 001IIei BETBU OKa3bIBACTCS T€OMETPHUUECKON CYMMOM BEKTOPOB Tpex
TOKOB, JIBa U3 KOTOPbIX /, U I, HaxomaTrcs B mpoTuBo(dase, To Mpu pe30HAHCE BO3MOKHBI CIIy-

qyau, Korjga TOKH B I/IHILYKTI/IBHOI\/JI KaTylKE€ 1 B KOHACHCATOPEC MOT'YT NPCBOCXOAUTH U MHOI' 1a
HAMHOT0, CyMMapHBIi TOK B 1ienH. [103ToMy pe3oHaHC MpH MapaiebHOM COSTMHEHUH Ha3bl-
BAaIOT PE30HAHCOM MOKO8.
[IpeBrilIeHNE TOKOB B PEaKTUBHBIX 3JIEMEHTAX IIETH HaJl CYMMapHBIM TOKOM I[€ITH HMEET
MCCTO IIpH YCJIOBHUU
g<a)OC:L: gzy.
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Benuunna 7 MMEIOIIasi Pa3MEPHOCTD MPOBOIUMOCTH U 0003HAUCHHASI HAMH Yepes3 ) ,

HOCHUT Ha3BaHHE BOJHOBOU NPOBOOUMOCHIbIO KOHMYPA.
OTHOILIEHHE

IO IO
onpeesieT KpaTHOCTh MPEBBILICHUS TOKAa B PEAKTUBHOM KaTyIIKE U KOHACHCATOpE Hal
CYMMapHBIM TOKOM IpH pe3oHaHce. Bennunna Q sBnsiercss 0obpomuocmsio konmypa. Kax u pa-
Hee BeJIMYuHa oOpaTHasi 10OPOTHOCTH, HOCUT HAa3BaHUE 3aMYXaHUs KOHMYPA.
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[Tpu pe3oHaHCe TOKOB peaKTUBHBIN TOK 3aMBIKAETCS B KOJIbIIE, 00pa3yeMOM HHIYKTHBHO-
CTBIO U EMKOCTBIO, a IPOBOJIA, COEIMHSIOIINE KOJIeOaTeIbHBI KOHTYP C HICTOUHHKOM 3JIEKTPHU-
YECKOM dHEPruu, U CaMblii HICTOUHHUK MOJHOCTBIO PA3TPY’KAIOTCSA OT PEaKTUBHOTO TOKA.

B ciyuae uneanbHoro kontypa npu g=0 nosgxas nposoauMocts Y =0, a OJIHOE CONPOTUB-
JeHne Z= 00, TaKUM 00pa3oM, HJIealIbHBIA PE30HAHC TOKOB SKBUBAJIICHTCH Pa3MBIKAHHIO IICTIH.

OHepreTu4ecKue MpoLecchl IPU Pe30HAHCE TOKOB aHAJIOTMYHBI YHEPTETUUYECKUM IIPOLIEC-
caM MpHU Pe30HaHCEe HaNpsHKEHUI. DHeprus nosien nepexoauT U3 KOHAEHCaTopa B KaTyIIKy U
00paTHO, He 0OMEHHUBAsICh C HICTOUHUKOM, TUTAIOLIUM CeThb. VICTOUHHK e SHEPrHH TOIBKO IMO-
KpBIBA€T [TOTEPU SHEPTUH B BETBU C g.

Ycnosue @, = T HEJb3s IPUMEHUTH K CXEME, B KOTOPOU B MapaJuIe/IbHbIE BETBU I10-
LC

CJICOO0BATCIIbHO C PCAKTUBHBIMHU NPUCMHHUKAMHA BKIIIOYCHBI AKTUBHBLIC COIIPOTUBJICHUS, TAK KaK
3HAYCHUE ITUX COMPOTUBIICHUH BIIUSACT HA SKBUBAJIICHTHBIC 3HAYCHHUS WHIYKTUBHOCTH U €MKO-
ctu. JleiictBuTenbpHO cornacHo (9.4)
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CJIEI0BATEIBHO, YCIOBUE PE30HAHCA TOKOB IS TAKOM 1IEMHU OyIeT:
wC B oL
(@CR.) +1 R} +(wL)*’
T.€. B YCJIOBHS PE30HAHCA BXOAAT KPOME PEaKTUBHBIX U aKTHBHBIC MTAPAMETPHI.
OTMETHM, Y4TO PE3OHAHC TOKOB B OTJIMYMHU OT PE30HAHCA HAIPSIKEHHI- ABJIEHUE, O€301ac-
HOC IJIA 3ﬂeKTpI/I‘-IeCKOI\/JI YCTaHOBKH. Bospmne TOku B BETBIX IIpU p€30HAHCC TOKOB BO3HUKAIOT

JMIIb B CITy4ae, €CIIM CO3aHbl OOJIBIINE PEAKTUBHBIE TPOBOAMMOCTH BETBEH- YCTaHOBJICHBI
OosbIIne OaTapeu KOHIEHCATOPOB, MOIIIHBIE PEAKTUBHbIE KAaTYIIKH.

YacTroTHbIE XapaKTEePHCTHKH Pa3BeTBJIEHHOH Ha pHC122 IIOKa3aHbl

uenu, copepxameii R, L u C YaCTOTHBIE XaPaKTEPHCTUKU

Pa3BETBJIEHHOM LIETIH, COJIEP-

1A xamert R,L u C. EMkocTHOM
" U 2 TOK Ic BO3pacraer JIMHEMHO,
\ I IPONOPLIMOHAIBHO YaCTOTE,
i _ WHAYKTUBHBIN TOK I 0OpaTHO
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— THUBHBIN TOK OT YaCTOTHI HE 3a-
et BHUCHUT. TOYKa IEPECEUCHHUs Xa-
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i : T €T YCIIOBUS PE30HAHCA.
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[Tpumep:
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1. JIns1 251eKTpUYECKON LIENU IIEPEMEHHOTO TOKA ONPEAEINTh MOKa3aHUs BOJbTMETpA V U BaTT-
Metpa W, eMkocTh KoHzieHcaTopa C2 npu pe3oHaHCe TOKOB B MapaJieIbHOM K0JIe0aTeIbHOM
KOHTYpE, €CIIM Ha yJacTke 1-2 ayekTpudeckoi nenu amnepmerp A2 nokasbiBaeT Tok [ A, a gac-
tota nutatouieit cetu f ['n. [locTpouTs BEKTOPHYIO TMarpaMMy TOKOB M HAINPSKEHUH JUIsl BCer
LEIH.

2. Onpenenuth akTuBHOE R, peakTrBHOE X M MOTHOE Z CONPOTHBIICHHS LIETH, a Takke Kodhdu-
LIMEHTBI MOILIHOCTHU COSQ, TIOJHYIO S, aKTUBHYIO P 1 peakTHBHYI0 (Q MOIIHOCTH BETBEH U BCEN
3JIEKTpUYECKOM 1ienu. [IocTpouTs TpeyroJpHUKY MOIIHOCTEN U1 BETBEH U BCEH LEIN.

3. Onpenenuts, NpU KaKOW 4acTOTE MUTAIOIIETO HANPSHKEHUsS TOK B BETBH 1 - 3 OyJeT Makcuma-
JICH ¥ HaWTH €T0 3HAYCHHUE TPH YCIIOBHUH, YTO HANPSHKEHHUE Ha BXOJIE IIeTH OyIeT IMETh 3Haue-
HUE, ONIPEJEICHHOE B II. 1.

R1, Om R2, Om Xi1, Om X2, Om Xc1, Om 12, A f,ly
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Pemenne:
[IyHKT nepBblii
1. Haiinem Momyiib MOJHOTO CONMPOTUBIICHUS 2.

Z, =R} + X}, =416 +16 =5,650M.

2. Haiimem MOIyJb TTOJIHOTO COMTPOTUBIICHHUS 7).
Z, =R +(X,, - X¢)? =+/25+16 = 6,40m.

3. Haiinem emkoctb. U3 ycnoBust pe3oHaHCa ©MEEM

X 4
b.,=b, oC=—"L2_=_"=0]125 w=2-7-f=314
cz RI+X., 32 f

C, = 0,125 -10° = 398 Mkd.
314

4. HaiineM akTUBHYIO IPOBOJIMMOCTb BTOPOW BETBU




R, 4
=% 0125
£277775

5. Tak kak B uensax 2 v 3 pe30HaHC TOKOB, CIE€A0BaTENbHO Yo=g» =0,125, n
Z>=1/Y, =8 Om.
6. HampspkeHue Ha BXoe Lenu
V=1I,-Z,=8-8=64 B.
6. Toxk B nepBoii BeTBU
1, = K = ﬁ =10A.
Z, 64

7. BarrMmerp u3MepsieT aKTUBHYIO MOLIHOCTh. B Haiel nenu akTuBHAsi MOIHOCTh BbIJIE-
JII€TCSl HA aKTUBHBIX CONPOTHUBIICHUAX R| M SKBUBAJIECHTHOM CONIPOTUBIICHUHU Z).
P=1'-R +1;-7Z,=1012Br.
8. Jlis mOCTpOEHUs BEKTOPHBIX AMAarpaMM ONpeneauM (pa3y TOKOB OTHOCUTEIBHO OOILEro
HanpspKeHUs. B 0 BTOpOI ey 10 YCJIOBHIO 3a/1a4 PE30HAHC, CIEI0BATENbHO, TOK I)

coBmaiaet 1o ¢ase ¢ HanpspKeHUueM. B mepBoil menu ToK HOCUT aKTHBHO-EMKOCTHBIN
xXapaxrep, Tak Kak Xc1>Xri
X, -X -4
@, = arctg ———C = qretg— = -39°,
| 5
Tax kak 1enu napasuieabHble BEKTOPHYIO JHarpaMMmy yI0OHO CTPOUTH OTHOCUTEIBHO BEK-
TOpa HaNpPsKCHUS.
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BekropHas nuarpamMmma TOKOB M HAaIIPSKEHU.
IIyHKT BTOpOI1.
VickaTh SKBHBAJICHTHBIC CONTPOTHBIICHUS OyJIEM B CHMBOJIMYECKOH (hopme.
Onpenenum conpoTUBIIEHKE B TpeTbell BeTBU. [IpoBonnmMocts Betsu 0,125, cienoBarensHo

Z =-—j8. HaiineM 3KBHUBaJEHTHOE COIIPOTUBIIEHUE BETBEM BTOPOM U TPETEM.
Z,-Z 450 000
= - 23 Z,=4+ j4=565¢"", Z,=-j8=8e""
T 2 T 43
_5.65¢/* 8¢ 5,650/ 8¢ iy
T 44448 5,65¢7*
-j39° j0° -j39° j0°
_ Zl . Z3K _ 6,46 / - 8¢’ _ 6,4@ / -‘ 808;/ _ 3’776—]'21050' — 3’5 _ ]1,38
o Zo+Z,  5-j4+8 13,6771

[Tonnoe conporusnenue uenu Z=3,77 Om.

AxTtuBHOe conpotuBieHrne R=3,5 Om.

PeaktuBHOe conporuBienue X=-1,38 Om. 3Hak MUHYC yKa3bIBa€T Ha EMKOCTHOM XapakTep pe-
aKTUBHOT'O COIIPOTHUBIICHMS.
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W3 TpeyronpHuKa CONPOTUBIEHUN UMEEM cos @ = == 35 =0,93
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U 64e
Z - 3’77efj21050'
— yenu
MoIHOCTh paBHA MPOU3BEICHUIO KOMIUICKCA HAMPSHKCHUS Ha COTIPSHKCHHBIN KOMITIEKC TOKa
S=U-1=64c"" -17¢7"™" =1088¢ /" =1012 — j400
ITosHast MOIIHOCTE S=1088 BA
AxtuBHasg momHocth P=1012 BT
PeaktuHas momiHocTh Q=-400 BAP

=17 =158+ j6,25 A.

Haiinem o6muii Tox [ =

TpeyronbHUK MOLTHOCTEH /1JIs1 paCCYMTAHHOTO Cllydas B MaciiTade.

[IyHKT TpeTuii.
MakcuManbHbIN TOK B BETBU 1-3 OyIeT Npu pe30HAHCHOM YacTOTe AJIsl ATOM IIeTH.
1 X, 6 1 1

w,=——— L = =—=00191Tn. C, = = =3,185-10"*®
CofLc, 1 o 314 "X, 31410
@, = ! =405 I,
1/0,0191-3,185-10°*
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[Ipu pezonance HanpspkeHud [ = -5 =12,8A.



