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AHHOTAIIUSA

Pe3oHaHC B JIeKTPHYECKHX LENAX C IMOCIAEeI0BATEJbHBIM COeJIMHEHUEM
3JIEMEHTOB SIBJISIETCH KJKOYEBbIM SIBJCHUEM, KOTOpPOe MCHOJIb3yeTcs B
Pa3JIMYHBIX 00/1aCTAX TeXHUKH. B cTaThbe paccMOTpeHbI TeoOpeTHYECKHE OCHOBBI
SIBJICHUSI PE30HAHCA, €ro HCIO0Jb30BaAHME B pPaaMOTEeXHHKe, 3JHEpreTuke,
MeJAULMHEe U 3ByKOBO# TexHuke. [IpuBeaeHsbl npuMepbl pacyéToB pe30HAHCHOHU
4acToThl, HMIIEJaHCA M TOka. Takike ONUCAHBI OCHOBHBbIE TMPO0OJIEMBI,

CBA3AHHbLIC C PE30HAHCOM, ! IIPEAJIOKCHbI METO/AbI MX IIPEAOTBPAIllCHUS.

KuaroueBbie CJIOBA: PE30HAHC, MocJjie10BaTe/IbHAs RLC-uens,
paaMoTexXHUKa, QUJIbLTPALUS CUTHAJIOB, MATHUTHO-PE30HAHCHAS TOMOIrpadus,

HMIICIAHC, PE3OHAHCHAA YacToTa.

Abstract
Resonance in electric circuits with series connection of elements is a key

phenomenon utilized in various engineering fields. This paper examines the
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theoretical foundations of resonance, its application in radio engineering, power
systems, medicine, and audio technology. Examples of calculations of resonance
frequency, impedance, and current are provided. The main problems associated

with resonance are described, along with proposed prevention methods.

Keywords: resonance, series RLC circuit, radio engineering, signal

filtration, magnetic resonance imaging, impedance, resonance frequency.

Pe3onanc  sBasiercss  BaKHBIM  (PU3MYECKMM  SIBJCHHEM,
NPOSABJAIIIUMCH B PA3JIHYHBIX 00J1aCTSAX HAYKHU U TeXHUKHU. B 3s1ekTpnyecknx
HenfAX Pe30HAHC UrpaeT KJIKWYeBYI0 PoJib, O0CO0€HHO B CcXeMax ¢
MOCJIeI0OBATEIbHBIM COCIUHEHHMEM 3JIEMEHTOB, IJ€¢ OH HCHIOJb3yeTCH JIs
YCHJICHMSI CUTHAJIOB, (UIbTpPAaMHU YACTOT U NOBBIIIEHUS 3(PPeKTHBHOCTH

padoThl yCTPOMCTB.
Teopernueckne 0CHOBBI pe30HAHCA

Onpe)leJIeHne pe€3oHaHCa: COCTOAHUE, IPN KOTOPOM PCAKTUBHBLIC
CONMPOTUBJCHUA HHAYKTUBHOI'0 3JIEMEHTA 1 KOHACHCATOpPA B 1€l B3AUMHO

KOMIICHCHUPYIOTCH, U I€IIb CTAHOBUTCH YUCTO akTHBHOM. Pe3oHaHCcHas

yacrora: fo = rae L— uHAyKTUBHOCTb, C — €MKOCTb.

1
2mVLC

Pe3onanc B nociiegoBareabHoii RLC-nenn

XapakrepucTukn nenu:B menmm ¢ mociaegoBaTeNbHBIM COEIMHEHHEM
PEe30HAHC BO3HHMKAaeT, KOIrJAAa HUHAYKTHBHOe conporuBjeHue(X,=olL) u

éMKocTHOe conpotubJieHne (Xc=1/mC) paBHbI 10 MOAYJIIO:

1
X=X I O0=—— .
L=/AC 0=VIc

HNmnenanc uenu:

IIpu pe3oHaHce 001U UMIIEJAHC MUHMMAJIEH U PABEH TOJbKO

aKTMBHOMY conportusjenno Z=R.
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Tok B nenu:Ilpu pesonance Tok Mmakcumasen: |=—.

vl

HpI/IMepbl HMCII0JIb30BAHUSA PE30HAHCA:

Palll/IOTeXHI/IKa U CBsI3b.Pe3oHaHCcHBIE KOHTYPbI UT'PAlOT BaﬁcHeﬁmym

PoOJIb B paauonepeanaTinkax u IpueMHUKax:

Hacrpoiika Ha yacToTy:Ucnob3ysi pe30HAHCHbIH KOHTYP, COCTOSILIUN U3
KATYIIKH HHIYKTHBHOCTH M KOHIECHCATOPA, MOKHO BbIICJIUTH CUTHAJ HYKHOH
4acToThl M NOAABUTH OCTajJbHbIe.Hanpumep, maas npuema curnaga FM-
paguoctanuuu Ha 4yacrtore 100 MI'u, mapamerpsl L n C BbIOHpaoTcss TakKuMm

o0pa3om, 4TOObI:

1
2mVLC

fo = =100x106I".

TaKou nmoaxon o0ecneuuBaeT BBICOKYIO TOYHOCTDb M I/I36HpaTeJ1LHOCTl>

NMPUEMHUKOB.

@uiabTpanus CUrHaJI0B: Pe3oHaHCHbIE PUIBTPBI UCIOJIbL3YHOTCH /I
yAajJleHHus oMeX WM rapMOHMK B curaaje. Hampumep, B nepeagarunkax
COTOBO CBSI3U PE30HAHCHBIE LENU MO3BOJSIOT BbIACJIUTH MO0JIE3HbIN CUTHAJI B

YCI0BUAX SHAYUTECJIbHBIX IITYMOB.

JuekTpo3Hepreruka.Criuaxxupanue rapmMoHuk:B cucremax mnepexayu
3JIEKTPOIHEPIrUH BbICOKOBOJIbTHBIC JIMHUM MOTYT MOPOKIATH TAPMOHHYECKHE
HCKAKEHUs, KOTOpble NPHUBOAAT K MOTEPSAM MOIIHOCTH M Ieperpyskam
o0opynoBanus.Pe3oHaHCHBIC (PUJIBTPHI IOMOTAKOT CHU3UTH TAKHE MCKAKEHMS,

NOBbINAS 3PPeKTUBHOCTH PA0OTHI CHCTEMBI.

IIpumep:B  ycraHOBKax  KOMIEHCAlUM  PEAKTHBHOW  MOIIHOCTH
NPUMEHSIOTCA MOCJaeA0BaTeIbHO coeqnHéHHble RLC-KOHTYpBI, KOTOpbIE

MHUHUMHU3HUPYIOT KoJIe0aHus HaIIPpA’KEHUHA B CETHU.
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MeauuuHa. MarHuTHO-pe30HAHCHAS Tomorpadus (MPT):Pe3onanc
aTOMOB BOJIOPO/Ja B CHJILHOM MATHUTHOM II0JI€ JIEKUT B OcHOBe padoTsl MPT.
IIpu BO3AeHCTBMU PAaJIMOYACTOTHOIO CHIHAJIA HA TKAHW OPraHU3Ma, aTOMbI
BOJIOPO/Ia BXOJASIT B PE30HAHC, YTO MO3BOJISIET MOJYYATh AETAJIN3MPOBAHHBIE

1/1306pa>1ceH1/1ﬂ BHYTPCHHUX OPraHoB.

3ByKkoBasi TexHHKa:B aKkycTHYeCKNX CHCTEMAaX Pe30HAHC MCIOJIb3YeTCs
JJIl yCHJIEHHSI 3BYKOB Ha onpeeiéHHbIX yactorax. Hampumep, pe3onanc B
KOpIyce TMHAMMKOB YCHJIMBAEeT HU3KHE YACTOThI, YJIy4llIas Ka4ecTBO

3ByYaHMHSsl.
IIpo6J1eMbl U PUCKHU pPe30HAHCA

IHeperpyska neneii:B 3Heprern4ecKux CUHCTEMax Pe30HAHC MOKeT
NPUBECTH K YPE3MEPHOMY POCTY TOKA MJIM HANIPSKEHUSI, YTO CIIOCOOHO
BbIBECTH 000pPyI0BaHUE U3 CTPOSI.

Ipumep: Pe3onanc B TpancdopMaTopax WM JUHUAX MEepPeJayr MOKeT

NPUBECTH K NeperpeBy 00MOTOK.

HexenareabHbli pe3oHaHc:B cucreMax 3JIEKTPONIMTAHUSA FAPMOHUKH

MOI'YT BbI3bIBATh CJIyYailHbIN Pe30HAHC.

Pemienue: YcranoBka feMnupyromux pe3ucTopoB Wil KOPPEKTHPOBKA

napamMeTpoB LEMNHu.

JlJIs HATJISATHOCTH MOKHO IOCTPOUTH cileAyoiue rpagpukn:3aBUCUMOCTD
TOKA OT 4acToThl B nmociaeaoBareabHol RLC-uenu.I'paduk nemoncrpupyer,

YTO TOK MaKCMMAaJIeH Ha pe30HaHCHOIi yacToTe fo.

Nmnenanc nenu:Umnenanc muaumasieH Ha fo, 4To cooTBeTcTBYET

pe30HaHCY
Pucynok-1
% https://scientific-jl.org/obr <222 ¥ Buoinyck scypuana Ne-62
Yacmv—5_ @espany —2025



@& OBPA30BAHHUE HAYKA H HHHOBAITHOHHBIE HIEH B MUPE » A
== 2181-3187

—

3aBUCMMOCTb TOKa OT 4acToTbl 3aBUCUMOCTb MMNeaaHca OT 4acToThl
1.0F — ToK

—-== Pe3oHaHcHas 4acToTa: 1591.5 'y 6000+

0.8f 5000

4000
0.6

3000
0.4t

Tok (A)
WmnepnaHc (Om)

2000

L 1000
It
|
|
|
|
1

0 20000 40600 60000 80000 100‘000 0 20000 40000 60000 80600 100000

0.2

— AMnepaHc

0.0

=== Pe3oHaHcHad YacToTa: 1591.5 Ny

I
|
!
I
I
I
|
|
I
I
I
I
I
I
|
|
I
I
I
I
1
|
1
|
|
!
I
I
I
|
I
I
I
I
I
I
1
1
|
|
1
|
|
il

YactoTa (') YacTota (Mu)
a) 0)

a) 3aBUCHMOCTh TOKA OT 4acToThl. TOK MaKkcHMaJieH Ha pe30HAHCHOI

qacToTe.

6) 3aBHCHMOCTDb HMIIEJAHCA OT 4acTOoThl. UMIIeganc MHHHMAJIEH HA

PE30HAHCHOM YacTore.
IIpo6sembl pe3oHaAHCa M METOABI UX NMPEAOTBPAILICHUSA

Ileperpy3ka o0opynoBanusi: B 3j1eKTpHUYeCKUX CHCTEMAX Pe30HAHC
MO2KeT BbI3bIBATH N30BITOYHBIA TOK WJIM HANPSIZKEHHE, YTO NMPUBOJAUT K

BBIX0AY U3 CTPOA KOMIIOHEHTOB.

IIpumep: B Tpancdopmaropax u30bITOYHBIN PE30HAHC MOKET BBHI3BATH

neperpes 00MOTOK U UX MOBPEKIEHHE.

CuayualiHblii pe3oHaHC B 3Heprocucremax:Eciun napamerpsl
HHIYKTUBHOCTH U éMKOCTH B JIMHHUU NepeIavu COBNAAYT € YACTOTOH BHEIIHUX

BO3MyHIeHHﬁ, MOKET BOSHUKHYTb HexKeJIaTeJIbHbIN P€30HaHC.
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Pemienune: YcranoBka aeMn@upyriux pe3ucTOPOB WIM KOPPEKTHPOBKA

napaMeTpoB LeNH.

Pe3oHaHc B MexXaHHYeCKHMX cHCTeMax:XoOTs 31eCh peub HIET He 00
JIEKTPUYECKHUX HENsIX, BA)KHO OTMETHUTDH, YTO MEXAHUYECCKHU PE30HAHC TaKKe
MoxkeT ObITh onacHbiM. Hanmpumep, pa3pyumieHue MOCTOB MJIM 3JaHUNA MOKET

OBbITH BbI3BAHO PE30HAHCOM, COBNAAIOIINM € YACTOTO BUOpALUIiA.
3akiIoueHue

Pe3oHanc B  JJIEKTPUYECKHX LeNsiX TMPeIoCcTaBJsieT OrPOMHbBIE
BO3MOKHOCTH /JI1 TOBBbIICHUSA J(PPeKTUBHOCTM M TOYHOCTH PadOTHI
TeXHH4ecKkux cucreM. OIHAKO ero HCHoOJb30BaHHE TpedyeT TINATEJIbHOIO
KOHTPOJISI U IOHMMaHUA, YTO0bI H30€KaTh BO3MOKHBIX puCKOB. Pazpadorka
0oJsiee yCTOMYHUBBIX K PE30HAHCY pelleHMH OCTAéTCHd aKTyaJIbHOM 3aJa4ved B

HHKCHECPUH.
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