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Hean paboThl: u3ydeHue mporecca 3aTyxanus konebanuii B RLC —
KOHTYpE, MCCIIeIOBaHUE 3aBUCUMOCTH KO3(PQPUIIMEHTA 3aTyXaHUsS OT COMPO-

THUBJICHUS B BHGKTqueCKOﬁ LCIIr U OIIPCACIICHNC HHAYKTHBHOCTH.

I[Ipubopbl U MPUHANIEKHOCTH: DIICKTPUUYECKAsI cXeMa ¢ HabopOM Co-

MPOTUBJICHUM, TeHEPATOP HU3KOM YacTOThI, OCIIIIIOrpad.

JJIeMEeHThI TEOPUH

CBO6OIIHBIC KoJieOaTelIbHbIC IIPpOLCCChI B IIPUPOAC M3-3a HAJINYHA CHUII
COIMPOTHUBJICHUA UMCIOT 3aTyxaI0mHﬁ XapakKTep. JIro0as QJICKTpHUYICCKaAsA LICIIb
O6J'IaI[a€T COIIPOTHUBIICHUCM, OTJIMYHBIM OT HYJIS, IIOOTOMY 3allaCCHHAsA SHCP-
I'vsl SJICKTPOMATHUTHOT'O ITOJIAI YMCHBIIACTCA B PC3YJIbTATC BLIACICHUS JICHII-

mxoynesa Tera. Cxema RLC-xoHTYpa n3obpaxena Ha puc. 1.
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Puc. 1. Dnexrpuueckas cxema KoJjie0aTeIbHOTO KOHTYpa

Cornacno npasuiny Kupxroda cymMma mageHuid HampsoK€HUN Ha Kak-
oM 3semMeHTe paBHa cyMMme J/]C UCTOYHHUKOB B LIENU:
UR + Uc =U Lo (l)
[lageHue HampsiKEeHUST HAa CONPOTUBIICHUU Yepe3 3apsll, MPOTEKAIoIUH 3a
€AVHUILY BPEMEHH, BbIPAXKAETCS CIIETYIOIIUM 00pa3oM:
U.=RI=Rq. (2)
Pa3HocTh moTeHIMANOB Ha OOKJIaJKaxX KOHJIEHCATOpa OMPEIENeTCs ero M-

kocTbio C ¥ 3apsaaoM (:
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U.=q/C. 3)

W3 3akona CaMOMHAYKIHUH OIIPCACIIACTCA HAIIPSKCHUC Ha I/IHI[YKTI/IBHOCTI/I:
U, =—LI=-Lg. (4)

[ToxcraBiss hopmyiet (2), (3) u (4) B (1), momyyaem ypaBHeHHE (5):
R 1
j+—gq+—q=0. 5
g L q LC g (5)

O603HaunM COOCTBEHHYIO YaCTOTY KOJeOaTeIbHOr0 KOHTYpa Kak

0, == ©)

Nk

1 KO3 (PUIIMEHT 3aTyXaHUs

R

B=5r (7)
B utore nonyuyaem nuddepeHimanbHoe ypaBHEHNE 3aTyXalOIUX KOJIeOaH:
G+2Bq+wq=0. (8)

Perienre 7aHHOTO ypaBHEHHUSI 3alUILIEM B CIEAYIOIIEM BUJIE:
g = 0, exp(-Pt)cos(wt+,), ©)

rae (o — aMIUIMTya 3apsiia Ha OOKJIaJKax KOHAEHCATOpa B HAYAJIbHBIM MO-
MEHT BPEMEHH, (o — HavajbHas (paza KojaeOaHuil, ® — MUKINYECKas 4acToTa
3aryxamux kojeOaHui. OTMETHM, YTO YacTOTa 3aTyXaloUMX KoseOaHUit

OTJIMYAETCS OT COOCTBEHHOW YaCTOThI KOJEOATEIBHOIO KOHTYPa U PacCUUTHI-

BaeTcs 1o hopmye ® =/’ — B

[Mpomuddepennmposas Beipakenue (9) mo BpeMeHH, MOJy4YUM ypaBHE-

HUE 3aTyXarolnX KoJeOaHuil ToKa B IIEMH:
| =q =1,exp(—pt)cos(ot+@,), (10)
rae |, = ®Q,— HadanbHas aMIUIUTYla TOKA B LIENH, @, =@, — T/ 2— HadanpHas

daza konebanmii Toka. ['paduk 3aBUCUMOCTH TOKa OT BPEMEHH IMPHU 3aTyXaro-

X KOJICOaHUX TTOKa3aH Ha puUC. 2.
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Puc. 2. 3atyxaromiee kosiebanue

N3 popmynbl (10) BUAHO, YTO aMILIMTYAa KOJEOAHUN HM3MEHSACTCS BO
BPEMEHH 110 dKCToHeHHanbHoMy 3akony | =1 exp(—Bt). Kospduuuent 3a-
TyXaHUs [} XapaKTepu3yeT CKOPOCTh YMEHbBIIEHUS aMIUIUTYAbl KojieOaHui. 3a
BpeMs penakcanmu T=1/ ammiuTyna koieOaHuil yMEHBIIUTCS B e pas.

Takke XapaKTepUCTUKOW 3aTyXaloIIMX KOJEOAHUU CIIYKUT Jorapud-
MUYECKHUI TeKpEMEHT 3aTyXaHus 0:

_ L@®
e_ln(lﬂ(t”)j_m. (11)

N=1/0 — uncno konebaHui, MoCiIe KOTOPHIX aAMILTUTYa YMEHBIIIHUTCS B
e pas.

JobpoTHOCTh KOJIEOAaTEeNIbHOTO KOHTypa Q XapakTepusyeT MOTepro
SHEPTUHU 3a Mepuo Kojaebanuii T v MpomopIMOHAIbHA OTHOIIIEHUIO 3araceH-

Hoit sreprun W(t) k repsiemoii 3a nmepuon kosebanus AW (t+T):
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oo WO
AW (t+T)
B ciydae ciiaboro 3atyxaHus B<<oy :
1L =
Q=RVC o

CtouT OTMETUTH, YTO MpU OOIBIIMX 3HAYCHUSIX BpeMEHU Kod(puimeH-
Ta 3aTyXaHus >>wg 4yacToTa KojeOaHUi CTAHOBUTCA MHUMOM U 3aTyXarollue
KOJeOaHUsI B SJCKTPUYECKOM ILIeMH HE MPOUCXOIAT, TaKOH pexuM padOThI

Ha3bIBACTCA anepnozmqea(oﬁ pa3p5m1<0ﬁ KOHIACHCATOPA.

Onucanue IKCNIEPUMEHTAIBbHON YCTAHOBKH

bnok
l'eneparop c—— PE3UCTOPOB L OBC,'b Ocmumnorpad
HY 50 + 450 Om

Puc. 3. Cxema yCTaHOBKH

['eneparop Huzkoil yactotel (I'HY) co3maér ummysnbc TOKa, 3apsiKaro-
I KOHJEHCATOp, pa3psiKka KOHAEHCATOpa MPOUCXOJUT Yepe3 COMpPOTUBIIE-
HUE ¥ UHJIYKTUBHOCTb, K KOTOPHIM MOJKIt0UeH ocumorpad. Ha skpane oc-
nuiiorpada oroOpaxaeTcs pa3BepTka BO BPEMEHHU HAIPSHKEHHUS HA WHIYK-
TUBHOCTH U COINPOTHUBIICHHH. BIIOK pe3UCTOPOB MO3BOJISIET MEPEKIIOYATh CO-
npoTHBIIeHHE B 1ienu ¢ 1maroM 50 Om. IIpu atom cormacHo dopmyite (7) mpo-
MOPIMOHATBLHO YBEJIMYCHHUIO COMPOTUBIICHUIO YBEIMYUBACTCS KOA(DPUIIUEHT

3aTyXaHHUs.
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Jlna onpenenenus kodpduirenta 3aTyxaHus  Hy>KHO U3MEPUTH 3aBU-
CHMOCTbh aMIUTUTY/IbI HanpsokeHus: oT BpeMeHu (touku Ui—ty, U,—t,, ..., Uy,

Ha puc. 4) npu BEIOPAaHHOM 3HAYCHUN COMIPOTHBIICHUSL.

Uy

U,

L

U,

Puc. 4. 3aBucuMocTh HAIIPAKCHUA OT BpCMCHHU

OyHKIMs KoJaebaHuil Ha sKkpaHe ocruiuiorpada onuceiBaeTcs Gopmysoit
U =U,exp(—pt)cos(wt +¢,) , (12)
rae Uy — ammntya konebaHus B HAYaJIbHBIM MOMEHT BpEeMEHH, (g — ¢aza
KOJieOaHMs B HAYaJIbHBI MOMEHT BPEMEHH, (0 — YACTOTa KOJICOaHU.
[MponorapudmupoBas BeipakeHue (12), MOAyYMM JIMHCHHYIO 3aBHCH-
MOCTB JioTapudma HanpsHDKEHHsI OT BPEMEHHU:
InU /U,)=-pt. (13)
Yrnosoii kodddunuent 3apucumoct IN(U)=f(t) — koadhdumment 3aryxanus.
Jlist ero ompeneneHuss B TaHHOW paboTe MpeiiaraeTcsi CHATH 3aBUCHUMOCTD
aMILTUTY/IbI KOJICOAHUH OT BPEMCHH.
Jlnst mpoBepku JTUHEHHOM 3aBUCHUMOCTH Kod(dduimeHTa 3aTyxanusi OT
COTIPOTUBJICHUS HEOOXOIUMO OMpPENETUTh 3HaueHUs Kod((PHUIMEeHTOB 3aTy-
XaHUS IS Pa3IUYHBIX COTPOTHUBIICHUH, a 3aTEM IMOCTPOUTH rpaduK 3aBHCH-

moctu B=f(R). YrnoBoii ko3hUIMEHT JaHHOW 3aBUCMMOCTH COTJIacHO (op-
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myne (7) paBeH 1/2L, mo HeMy HaXOAWTCS UCKOMOE 3HAYCHUE UHITYKTUBHOCTH

K0JIeOATEIHLHOTO KOHTYpa.

IHopsinok BbINOJIHEHNSI PA0OTHI

1. TIpoBepuTh IEIOCTHOCTH CXEMBI COTIIACHO PHUC. 3.
2. Bxmounts reHepaTop HU3KUX 4acToT B ceTh 220 B, 50 I'm.
3. Bxmounts 'HY (npenen yactotsl 200 I'x, wacrtota 50 + 100 I'm).
4.  BxurouuTts ocrusuiorpad.
5. BriOpatb conpoTtuBiieHue B 1ienu B npeaenax 50 + 450 Owm.
6. Tlomyuuts Ha ociutorpade n300pakeHue 3aTyXaoInuX KoJIeOaHui.
7. VI3MepuTh 3aBUCHMOCTH aMIUTHTYIbI KOJEOAHUS OT BPEMEHU U 3aHECTH
JTaHHBIEC B TAOIUILY.
No R;=...O0M R,=... Om R;=... Om
U;, Ui,
tmc | In(U)) t,mc | In(Uj) | U,B|tmc| In(U)
n/n| B B
1 0 0 0
2
N
8. IloBTopuTh mm. 57 Ans ABYX IPYTUX 3HAYECHUI CONMPOTUBICHUN LIETTH.
9. Bmixmounts ocumiiorpad u reHepaTop.
10. Tloctpouts rpadukm 3aBucumoctei IN(U;)=f(t) ms xaxmoro u3 compo-
TUBJICHUM.
11. Tlo yrnoBeiM ko3¢ durmentam 3aBucumocteit In(U;)=f(t) onpeaenuts xo-
3 PUIMEHTBI 3aTyXaHUS 11 KQKI0TO COMPOTUBIICHUS.
12. Omnpenenuts JorapupMuUUecKue ACKPEMEHTHl 3aTyXxaHus 1o (opMmyie

(12).
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13. TMoctpouts rpaduk 3aBUCUMOCTH KO3 (UIIMEHTa 3aTyXaHUs OT COIpPO-
tusjicHus B(R).

14. Tlo yrmoBomy koaddunmenty 3apucumoctu B(R), cormacHo dpopmyie (7),
OTPENIEIUTh MHIYKTHBHOCTH KOJIEOATEIhbHOTO KOHTYpa. OICHHUTH II0-
IPEIIHOCTh M3MEpPEHHsI MHIAYKTUBHOCTH. ONlHA U3 METOAMK OLEHKH II0-

I'pCITHOCTH IPUBCJCHA B ITPHUIIOKCHHUH.

KoHTpoJibHBIE BONIPOCHI

1.  Uro Takoe »snexkTpoMarHuTHble kojebanus? KonebarenbHbii
KOHTYp?
2. Kakue xonebaHus Ha3bpIBalOTCA 3aryxaromumu? BeiBenure nud-

dbepeHInAIbHOE YPAaBHEHHE 3aTyXaIOIMMNX KOJIeOaHUM.

3. CobctBennas yactota RLC-koHTypa. YacTtoTa 3aryxammux Ko-
neOaHui.
4. Yro takoe ko3 ¢uureHt 3aTyxanus. Jlorapudpmuueckuii nexpe-

MeHT 3aTyxaHus? J1o0poTHOCTH?
5. OnummmTe METOMKY omnpeneneHus B u L, ucrnonb3dyemyro B JaH-

HOH pabore.

bubsaunorpapuyeckuii Ciucok

1. detnad A.A, SAABopckuii b. M. Kypc ¢pusuku: yaed.mocodue st BTy-
30B. — 4-¢ u3n., ucnp. — M.: Bercr.mk., 2002. — 718 c.

2. CaBenweB U.B. Kypc o6mieit pusuku. T. 1.-M.: Hayka, 1989 — 352 c.

3. CasenneB U.B. Kypc o6mieit pusuxu. T. 2.—M.: Hayxka, 1982 — 496 c.
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IIpuio:xkenne. I'padpudeckass 00padoTKa JTaHHBIX

['padmueckuil MeToa aHamM3a SKCIEPUMEHTAJIbHBIX JAaHHBIX SIBIISETCS
HanOoJee HATJSIIHBIM U MPU TMPABHJIBHOM HCIOJIB30BAaHUH MOXET MPEoCTa-
BUTh MHOKECTBO MH(QOpPMAIMK 00 UCCIEAYEMbIX 3aBUCUMOCTAX (PU3NYECKUX
BEJIMYHH.

[Ipu mocTpoenunu rpadrka HeOOXOIUMO BHIOpaTh MaciiTad U MHTEpBa-
7Bl OCe TakuM 00pa3oM, 4TOOBI IpauK 3aHUMAT MaKCUMAaJIbHYIO 00JacTb
yeprexa. Jlanee Ha rpaduke TOUKaMH OTMEUAIOTCS 3HAUEHUS HM3MEPEHHBIX
HKCIIEPUMEHTAJIbHBIX BEIMUYMH. B naHHON pabore Bce 3aBUCMMOCTU (pusnye-
CKUX BEJHYMH MPHUBOIATCSA K JHUHEHHOMY BuIy. [lo skcmepumeHTaIbHBIM
JaHHBIM HEOOXOJMMO TPOBECTH «HAWIYUIIYIO» MPSAMYI0 TaKUM 00pa3oM,
YTOOBI PaBHOE KOJMYECTBO IKCIEPUMEHTAIBHBIX TOUEK JIEKAJIO BBIIIC U HUXKE
OpsIMOM, a TAKXK€ UX OTKJIOHEHUS OT HNPSMOI ObUIM MUHUMAJIbHBI.

YpaBHeHHe TpsMoii 3anuiieM B Buze Y=kx+b, k — yrinosoit ko3 dumu-
VA €HT IPSIMOM, JUIsl €0 HaXOXKIEHHsI He00X0-
RRRLERE R RRLEEERERRIE ; | JuMO BHIOpPATH JBE IPOM3BONBLHBEIE TOUKH

(X1, Y1) 1 (X2, Y2) Ha MPAMOM, JKeIATCIHHO

Ayl : . Iajblle pacIoJIOXEHHBIE IPYT OT Ipyra, u
Yifo : .
. : . X BOCIIOJB30BaThCA (POpMyIOi
minxl x2 ‘xm:x
Kk = Yo=Y
Xo =%
OreHKa MorpenrHoCTy YriIoBOro koddduimenra
A
Ak=—2Y
Xinax ~ Xin

T71€ Xmax, Xmin — TPAHUYHBIE 3HAYEHHSI apryMEHTa 3KCIIEPUMEHTAIbHOU (PYyHK-
uuu; Ay — IOTPEIHOCTh ONPENEIECHUS Y WA MaKCUMaJIbHOE OTKJIOHEHHE 3KC-
IIEPUMEHTAIBHON TOUYKH OT «HAWIYYILIEW» MPSIMOMU.

[TorpemHoCcTh HHAYKTUBHOCTH PACCUUTHIBAETCS MO (hopmyIie

MK
2k?’

rie K — yrinoBoit koaddurtnent 3apucumoctu B(R).

AL



