PABOTA 6
WCCJEIOBAHUE PE3OHAHCA HATIPSIKEHUM

Heanb padorsl. 3ydyeHne U 3KCOEPUMEHTAIBHOE MCCIIEIOBAHUE PE30-
HaHCa B LIENH C MOCJIEIOBATENIbHBIM COEUHEHUEM KaTYIIKA UHIYKTUBHOCTH
U KOHJECHCAaTOopa.

IHosicHeHus1 Kk padoTe

Pe3oHaHCOM Ha3bIBaIOT TAKOM PEKUM pabOThI TACCUBHOM LIE€TH, IIPU KO-
TOPOM BXOJIHOM TOK COBNAJAET IO (pa3e ¢ BXOAHBIM HANPSKEHUEM, HECMOT-
Psl Ha HAINYKE B LIENU PEAKTUBHBIX 3JIEMEHTOB.

Ecnu nens npeacrasnser coboil mociaen0BaTeIbHOE COSAMHEHUE BYX-
ITOJIIOCHUKOB, COAEPKAIIUX PEAKTUBHBIE JIEMEHTBI PAa3HOTO XapakTepa, TO
BO3HHKHOBEHHUE pE30HAHCa OOBACHSAETCS B3aMMHOM KOMIIEHCAIIEH peakTHB-
HBIX COCTAaBJISIOLIMX HANPSOKEHUH HAa dTUX ABYXIOJIOCHUKAX. B aToM cirydae
TOBOPSIT O PE30HAHCE HAIIPSKEHNN.

IIpocTenmmii BapuaHT TAaKOTO PE30HAHCA IIOJYy4aAeTCs MPH ITOCIEA0BA-
TEIbHOM COEMHEHUH KaTyIIKW MHAYKTUBHOCTH ¢ napamerpamu R, L u koH-
neHcaropa ¢ emkocThio C (puc.6.1).

IIpn nuTaHuK 3TOM e OT UCTOYHUKA CUHYCOUJIAJIbHOTO HAIIPSKEHUS

u= U\/Esin(oot), B HEll mpoTekaeT ToK | = | \/Esin((d -¢), rme

1= 2=UR+ X2, X=X - %,

Z
XL =wL, Xc =$, () =arctg% :

Ortcroza sICHO, YTO TOK coBHajaer mo ¢asze ¢ HanpsbkerueM (¢ = 0) mpu
yenosun X = 0, T.e. B 1aHHOM ciydae mpu X, = Xc mmn o LC = 1. Takum 06-
pa3oM, pe30HaHCa MOXKHO JOOMTbCA, U3MEHSS MO0 YacToTy, MO0 MHIYK-
TUBHOCTB, INOO €MKOCTh. B yacTHOCTH, ecinu 3a1anbl WU L, To pe3oHaHc no-

aydntcs npu eMKkoctd Cpps = . B aTOoM cityyae OynyT paBHBI HampshKe-

WL
Hus Ha uHAyktuBHOCTH U = X| | m emroct Us = Xl . OHu moryT npe-
BBICUTh HampspkeHue Ha BXoje lenu U (paBHOE MajCHUIO HANPSOHKCHUS Ha

akTHBHOM conpotuBieHnn Ug = Rl ), ecian xapakTepucTHieckoe COIpOTHB-



L
JICHUE KOHTypa P = c OKa)ETCs1 OOJIBIIIE €r0 aKTUBHOTO COMPOTUBIICHUS R

(MHBIMH CJIOBaMH, JOOPOTHOCTH KOHTYpa Q =% >1).

Cxema 3JIeKTPUYECKOM enu
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Puc. 6.1 Puc. 6.2

CxeMa, nmoka3aHHas Ha puc. 6.2,MUTaeTCsl OT UCTOYHUKA CUHYCOUAAJIb-
HOTO HampspkeHus ¢ aeictpyromumM 3HadeHrneM 100B u wactoroit 501 .

Karymka nHAyKTHBHOCTH TipencTaBieHa Oiokom indl + ind10, koro-
pBIF HY)XHO BBIOpaTh U3 Mot nojacxeM Favorites no ykasanuio npernojaBa-
tens. Poab dazomerpa B cxeme ucnosHseT npubop Bode-Plotter, mpeaeins
uzmepenus kotoporo ot —90¢° no +90° yxke ycranosieHsl. Kaxxiomy nsmepe-
HUIO yriia cABUra (pa3 HampsyKEeHUs UM TOKa Ha BXOZE CXEMbI JOJDKHO Mpe-
mectBoBath oTkiatoueHue O u BiimtodeHue | kHomku «Ilyck» B BepxHem
MPaBOM YTy dKpaHa (mepe3anycK MOJISIMPOBaHUS TAHHOTO PEKIMA).

[Ipu 3aMKHYTOM KJIOY€, KOTOPBIA yrpasisercs kiasuiued 1, mo moka-
3aHUAM MPUOOPOB MOXKHO BBIYHUCIUTH MMapaMeTPhl KATYIIKH. A TIPU Pa30OMK-
HYTOM — OLIEHUTH BJIUSIHUE EMKOCTH KOHJIEHCATOpa Ha 3HAYEHHUS TOKa U yria
caBura a3z ToKa U HampsHDKEHUST Ha BXOJIE CXEMBL.

IloaroroBka Kk padore

[IpopaboTaB TeopeTHUECKU MaTepHral, OTBETUTh Ha BOIPOCHI.

1.Kakoil pexxum padOThl 3JIEKTPUUECKON LENHU HA3bIBAIOT PE30OHAHCOM
HaAMPSDKEHUN ?

2./I3MeHeHneM KakuX MapaMeTpoB IENH WM HMCTOYHUKA MUTAHUS B
cXeme, U300pakeHHON Ha puc. 6.1, MOXXHO TOOHWTHCS pe3oHaHca? 3amucaTh
€ro yCJIOBHUE JJISl 3TOU CXEMBL

3.Kak mo BenuunHE BXOAHOTO TOKAa YCTAHOBHTH, UYTO JOCTUTHYT PE30-
HaHC?



4.1lpu KaKOM COOTHOIIICHWH TAapaMETPOB IEMH HAMpPSIKEHUS Ha peak-
THUBHBIX 3JIEMEHTaX MOTYT OBITh 3HAUMUTEIHLHO OOJbIe BXoaHOTO? Kak ompe-
JENUTh JOOPOTHOCTH KOHTYpa?

5.Kak sxcriepuMeHTanbHO ONPEACIUTh mapaMeTphl Katymku R, L u kak
BBIYHMCIIUTHh PE30HAHCHYIO EMKOCTh? 3anuIuTe (hOPMYIIbI.

6.[TocTpouTh Ka4eCTBEHHBIC BEKTOPHBIC JgUATPAMMBI JUIS CXEMBbI
puc. 6.1npu Tpex 3HaueHusIXx eMKOCTU: C = Cpgs, C < Cpgz, C > Cpgs.

7.Kak MeHsieTcs 3HaK yria casura (a3 HampspKeHHS ¥ ToKa ¢ mpu us-
MEHEHHUH €MKOCTH OT HYJISI U 10 OECKOHEYHOCTH?

IIporpamma pa6éoTsI

1. Otkpeith (aiin LW6. W3 mons moacxem Favorites ussieus
OJIOK KaTyIIKA MHIYKTUBHOCTH IND ¢ HOMEpOM CBOETO BapHaHTa, a U3 MOJIs
KHII Instruments — npu6op Bode-Plotter. CoOpaTth ocTalibHyI0 4acTh CXe-
MBI.

2. CHSTH MOKa3aHHs MPUOOPOB MPU 3aMKHYTOM KIJIIOYE U 3aIHCaTh
ux B Ta0n. 6.1.

Taoauua 6.1
ITokazanus
PesynbTaThl pacuera
npuOOpoB
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3. [To pe3ynbraTam HU3MEpPEHUI OMpPEAEIUTh MapamMeTphbl KaTYIIKH
WHJIYKTUBHOCTH. BBIUMCINTH PE30HAHCHYIO €MKOCTh, XapaKTePUCTHYECKOE
CONPOTHUBJICHUE U JIOOPOTHOCTH PE30OHAHCHOM Ienu. Pe3ynbraThl BhIUKCIIC-
HUW BHECTH B TY K€ TaOJHILY.

4, Pa3oMKHYTh KJIHOY M CHSTH MOKa3aHUs MPUOOPOB MPH TATH pas-
JIUYHBIX 3HaueHUSIX eMKOoCTH. C = Cprz, ABa 3HaueHUs C < Cpgs, ¥ JIBA 3Ha-
yeHus C > Cpgs. PesynbTaThl v13MepeHHil BHECTH B Ta0J1.6.2.

Vrkasanue. JIns mamepenus (a3pl HEOOXOIUMO TMeEpe3anmyCKaTh CXEMY
MIPU KaXKJIOM U3MEHEHUU €€ MapaMeTpOB.



Taoauna 6.2
U C | Uc Uk )
B MKD A B B rpaj

5. Paccuntarth TOK B IENHM W HANPSKCHHS Ha JIEMEHTaX CXEMBI
st TpeX pexuMoB u3 1. 4 (C < Cpgz, C = Cpgz, C > Cpgs). Yrou cupura a3

X
BBIYUCIIUTH TI0 popmyie § = arcth Pe3ynbrarel BHecTH B Ta01.6.3 1 cpaB-

HHUTBH C JaHHBIMH OIIbITA IIO II. 4,

6. [TocTpouTh BEKTOpPHBIC AMArPaMMBI IO Pe3yJIbTaTaM pacdera.
Tadauma 6.3
U C Xc X Z | U UL Ur | Uk | ¢

B MK® | Om OMm OMm A B B B B B

7. [Toctpouts rpaduku 3aBucumocteit ¢ (C) u I(C) no maHHBIM
Tabmn. 6.2.
8. CpaBHHTH pe3ysbTaThl SKCIIEPUMEHTa M pacyera, MpoaHaInu3Hu-

pOBaTh 3aBUCUMOCTH 1. 7, clenarh o0uIie BBIBOABI IO padoTe.
PABOTA 7
HNCCIIEJOBAHUE PE3OHAHCA TOKOB

Heuab padorsl. M3ydyenue u dKCreprMEHTAIbHOE HUCCIEOBAHUE PE30-
HaHCa MPH MapajuIeIbHOM COCIUHEHNUN KaTYIIKH UHIYKTUBHOCTH U KOHJCH-
caTtopa nepeMeHHON eMKOCTH.

IHosicHenus k padorte
SBnenue coBnageHus mno ¢aze ToOKa U HAMPSKEHHs Ha BXOJI€ MTACCUBHOM

OCIIN, conepmameﬁ HHAYKTHUBHOCTU U CMKOCTH, HAa3bIBAOT PC30HAHCOM. Ec-
JIX OH IMPOUCXOAUT 3a CUCT B3aUMMHOM KOMIICHCAIIUKW PCAKTUBHbBIX COCTAB-




JSIOIIMX TOKOB B ITApajUIENIbHO BKJIIOYEHHBIX JIBYXITOJIIOCHUKAX C PEAKTUB-
HBIMH 2JIEMEHTaAMU Pa3HOT'0 XapakTepa, TO TOBOPAT O pe30HaHce TOKOB. [Ipo-
CTEHILMU CIIy4yald TaKOro Pe30HaHCAa MMEET MECTO B LIENU C NapajuleIbHbIM
COEIMHEHHEM KaTyUIKH MHAYKTUBHOCTH ¢ mapamerpamu R, L u konaeHcaTo-

pa C (puc. 7.1).
Ecom K 9TOM 1menu IPUIOKEHO CUHYCOMAAIBHOE HAIPSIKEHHE

u= U\/Esin(oot), TO TOK paBeH | = | \/Esin((d - ), roe

/ R
Il =yU, y=yg°+17% 922—2, b= R - B,

K
wL 2 b
e =wC k==, % =yR+)?* ¢=arctg
Zy g

Otcroza SICHO, YTO BXOJHOHM TOK COBIAAaeT 1o ¢ase ¢ HampsuKeHHEM
(¢ = 0) npu ycnoBUU paBEeHCTBA HYJIIO BXOIHOW PEaKTUBHOM IMPOBOJUMOCTH
(b = 0). Pezonanca MOXHO JOOUTHCS JIMOO H3MEHEHUEM YaCTOTHI MTPHIIOKCH-
HOTO HAIpPsDKEHHS, MO0 M3MEHEHHEM MapaMeTpoB Ienu. Hampumep, mpu

L
3agaHHbIX R, L, wpe3onanc nomyuurcs npu  Cpgs =—5-
ZK
[Ipu pe3oHaHce TOKU B MapajiebHBIX BETBSIX cxeMbl puc. /.11c = wCU
U |l =—— Moryr Bo MHOro pas mpesblmarh BXoaHoW Tok | =Uy, ecnn
ZK
WCpp3 > Q-

Cxema 3JIeKTPUYECKOM 1enu
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CxeMa, moka3aHHasi Ha puc. 7.2 MUTAETCS OT UCTOYHHUKA CHHYCOUATh-
HOTO HampspkeHus ¢ AeicTByronuMm 3HaueHnreM 100 B u wactoroit 50 I'm.
Karymika WHIyKTHBHOCTH B cxeme mpeacTapieHa oiokom indl + ind10, ko-
TOPBIA HYXHO BBIOpaTh M3 MOJIS MmojcxeM Favorites mo ykazanuro mpernoja-
BaTEJI.



Poms dazomerpa B cxeme mcronusier npudop Bode-Plotter, mpenenst
u3mepenust kKotoporo ot —90° mo +90° yxke ycranoBnensl. Kaxnomy nsmepe-
HUIO yIJia cBHra (ha3 HANPSIKCHUS U TOKA HA BXOJC CXEMbI JOJDKHO IMPE-
mectBoBath oTkiIroueHue O u BkimoueHue | kHonku «Ilyck» B BepxHem
HpaBOM YTy 3KpaHa (mepe3amycK MOJISIIMPOBaHMS JaHHOTO PEXKUMA).

[Tpu pa3oMKHYTOM KIIFOU€, KOTOPBIN YIPaBJIAETCS KJIaBUIICH 1, 1O mo-
Ka3aHUSAM MPUOOPOB MOXKHO BBIYMCIUTH MapaMETPhbl KaTYIIKH, MIPU 3aMKHY-
TOM — OIICHWUTH BIIMSIHHE €MKOCTH KOHJIEHCATOpa Ha 3HAYEHHUS TOKAa M yIJia
capura (a3 HanpsDKEHMS ¥ TOKA HA BXOJIE CXEMBI.

IHoaroroBka k padorte

[IpopaboTaB TeopeTHuecKHii MaTepHuay, OTBETUTh Ha CIEAYIOIIHUE BO-
MIPOCHI.
1. Kakoii pesxxuM paboThl 2IEKTPUIECKON TSN Ha3bIBACTCS PE30-
HAHCOM TOKOB?
2. 3amucaTh yCIIOBHE pE30HaHCa JJIA CXeMbl puc. /.3 U
BBIBECTH W3 HETO, KaK YaCTHBIN cllydail, yCIOBUE PE30-

R, | |r, wamca s cxembl puc. 7.1.VI3MeHeHneEM KaKuX BEJIMYUH
MOYXHO JOOUTBHCS Pe30HaHCa TOKOB B HCCJICAYEMOH Iie-
mm?

L C-f

3. Kak mo BenmnumHE BXOJHOTO TOKAa yCTAHOBHUTH, YTO
JOCTUTHYT PE30HAHC?

4. TlocTpouTh Ka4eCTBEHHBIE BEKTOPHBIC IHATPAMMBI
Puc.7.3 TOKOB JiJIs1 Pasin4IHbIX eMKOCTEN: U C = Cpesy C < Cpes,
C > Cpe.

5. Kak Oymer m3MeHSThCS TOK B UHIYKTUBHOCTH B 3THX
caydasx npu U = const?

6. Kak mensieTcst 3Hak yria casura a3 ¢ B Tex ke cinyuasx? K ka-
KHUM 3HaueHUsIM cTpeMuTcs 3ToT yroianpu C — Ou C - 0?
7. [Ipy KaKoOM COOTHOIIEHUHM TMapaMeTpOB LIETIH B PEXKUME PE30-

HaHCa TOKH B IapaJICIbHBIX BETBAX IMPCBBICAT TOK Ha BXO/C HCHI/I?



IIporpamma patéoTsI

1. Otkperth daiin LW7. W3 nons nonacxem Favorites ussieus
OJIOK KaTyIIKA WHIYKTUBHOCTH IND ¢ HOMEpOM CBOETO BapHaHTa, a U3 MOJIs
KUIT Instruments — npu6op Bode-Plotter. Co6patk ocTanbHy0 4acTh cXe-
MBI.

2. CHATh MOKa3aHUs MPUOOPOB MPH PA30OMKHYTOM KIIFOYE M 3aIlu-
caTb UX B Ta0m. 7.1.

Taoauna 7.1
ITokazanust npruObOPOB PesynbTarsl BEIYHACIEHUM
U | 0) V4 R A L Gors
B A rpaj OMm OMm OMm I'n MKD

3. [Tlo pe3ymbTaTaM M3MepeHU ONMPEACTUTh TapaMeTPhl KaTyIIKH WH-
JTYKTUBHOCTHU. BBIUMCINTE PE30HAHCHYIO €MKOCTh. Pe3ynbTaThl BEIUMCICHUN
BHECTH B Ty K€ TaOJIHILy.

4. 3aMKHYTh KJIIOY M CHATH MOKa3aHUsS MPUOOPOB MPHU TATH Pa3Iud-
HBIX 3HAYEHHSAX €MKOCTH. ABYX 3HauCHUSAX C<Cpgz, C=Cpg3, U IBYX 3HaAYE-
HUsX C>Cpgz Pe3ynbTaThl M13MEepeHUi BHECTH B Ta0J1.7.2.

Taoauua 7.2
U C | lc % )
B MKD A A A rpajg

5. Paccuurath TOK B LOCTIM WU HAIPsAKCHUC Ha JJICMCHTAX CXEMbI IJIA
tpex pexuMoB u3 1. 4 (C<Cprz, C=Cpgz, C>Cprz). Yrou capura ¢a3 Hampsi-

b
KCHHUS ¥ TOKA Ha BXOJIC I[ENH BBIUUCIUTE 10 hopmyne ¢ =arctg—. Pesyis-

TaThl BHECTHU B TaOJ. 7.3U CPaBHUTH C JAHHBIMH OIBITA 1O 1. 4.
6. IlocTpouth BEeKTOpHBIEC AMArpaMMbl IO pe3yJbTaTaM pacyera 1. 5.

7. Tlocrpouth rpaduku 3aBucumocterd ¢(C) m I(C) mo maHHBIM
Tabn. 7.2.



Taoauua 7.3

B MKD Cm Cm Cm A A A rpaj

8. CpaBHUTH pe3yNbTaThl HKCIEPUMEHTa M pacyuera, MpoaHaIU3UupO-
BaTh 3aBUCUMOCTH 1.7, C/ieNiaTh 00I1IKEe BHIBOBI IO padoTe.



