JIABOPATOPHAS PABOTA Ne2 3
CBOBOJHBIE KOJIEBAHUSA B KOHTYPE
10.B. Tuxomupos

O3HakoMbTECh C Teopue B KOHcIekTe, yueoHuke (Capennes, 1.2, §89, §90) u B
nporpamme PHYSICS\BOOKS.exe kommnbroTepa (KHONKH «nektpy», «Koneba-
TEJIbHBIN KOHTYP», «Du3ukay).

HEJIb PABOTbI:

* 3HAKOMCTBO C KOMIBIOTEPHON MOJIEIBIO IMpoliecca CBOOOJHBIX 3aTyXaro-
IIMX KOJIEOAHUI B JIEKTPUUECKOM KOJIeOaTeIbHOM KOHTYPE.

* DKCIIEpPUMEHTAIBHOE UCCIIEIOBAHNE 3aKOHOMEPHOCTEN CBOOOHBIX 3aTyXa-
FOIUX KOJIEOAHU.

* DKCIIEPUMEHTAIBLHOE ONPE/IeNIEHNE BEIMUYMHBI HHAYKTUBHOCTH KOHTYDA.

KPATKASA TEOPUA:
KOJIEBATEJIbBHBIM KOHTYPOM Ha3biBaeTCs 3aMKHYTasl LI€Mb, COAEp Kalias
KAaTylIKy MHAYKTUBHOCTH C MHAYKTUBHOCTBIO L M koHzmeHcatop ¢ eMkocTbio C.
Ecnu B 11enu HET akTUBHOrO COMpOTUBIEHHUs R (pe3ucropa), To B KOHTYpe BO3-
MO’KHbI FapMOHUYECKHE (He3aTyxaroume) Kojebanus Toka I, 3apsga koHaeHcaTo-
pa q ¥ HampsDKEHUS Ha DJIEMEHTaX.

HAIIPAKEHUE HA KOHJAEHCATOPE Uc = % .
dl
OJC camounaykuuu B Karymke € =-L at -
HAIIPSDKEHUE HA PESUCTOPE Ug = IR.
dq

OIIPEJAEJIEHUE TOKA 1= p

JNODEPEHITNAJIBHOE YPABHEHMUE cB0O0IHBIX HE3aTyXar0MMX KoJIeOaHUMA
d? 1

dTﬁ +05a=0 ,r1e W= == - COGCTBEHHAS YACTOTA Komtypa .
ITEPUOA T =21VLC.

Ero pemenne ((t) = qm cos(wy t + a), rae O - HavanbHas ¢asa.

JUODEPEHIIMAJIBHOE YPABHEHME cB0601HBIX 3aTyxaromux KojieOaHui

2
(clitg + 2B (cll(t:l +03q=0,THE B= 211 - KO3 PUIIMEHT 3aTyXaHUsl.
Ero pemenne q(t) = qmo €™ cos(Wt + A1), Te © = \Jwj - B> - YACTOTA 3aTYXAIOIUX
KOJICOAHMIA..
I[TOCTOAHHAA BPEMEHU 3ATYXAHUS B koHTYpe T €CThb BpeMsl, 32 KOTOpOE
aMIUIMTyJa KojieObaHui yMeHblnaercs B € = 2.73 pa3. Ha rpaduxe 3aBucumoctu
aMIUTMTY/Ibl 3aTyXaloIIUX KoJeOaHUil OT BpeMEHHM KacaTelbHas, MPOBEACHHAs K
TOMY rpaduKy B HaYaJIbHbIH MOMEHT BPEMEHH, MEPECEKaeT OCh BPEMEHHU B TOUKE

t=T.
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JIOTAPUOMHNYECKUM JIEKPEMEHTHOM 3ATYXAHUS na3eiBactcs Be-

. ) = A(t)
NMWYrHa, onpeaensieMas hopMmymon A = 1nm =BT. NOBPOTHOCTD koHTy-
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Haqarh SKCHEPMMEHT. 3

Ho.nyane y npenonaBaTe.}m AONMYCK JIJIA BBIIIOJTHCHUA I/I3MepeHI/II/I.

METOJIMKA Y ITIOPAJIOK N3MEPEHUI

1. Haxxmute mbimisio kHOTIKY «Bbi0opy». [logBenute Mapkep MBI K KOHICH-
catopy C Ha cxeMme clieBa Ha 3KpaHe, HAKMUTE KOPOTKO Ha JIEBYIO KHOIKY MBIIIH.
[TogBeauTe MapKep MBIIIHM K JBHXKKY PETYJATOPA, HAXKMUTE HA JIEBYK) KHOIIKY
MBIIIN U, YIECPKUBAS €€ B HAXKATOM COCTOSIHUM, MEHSAWTE BEJIMYMHY €EMKOCTH KOH-
JICHCATOpa M yCTAaHOBUTE YHCIOBOE 3HAUCHUE, PAaBHOE B3SITOMY U3 TaONHIbI 1 1is
Ballieil Opurajpl. AHAJOTUYHBIM CIIOCOOOM YCTAHOBUTE BEIUYMHY UHIYKTUBHOCTHU
B COOTBETCTBUU C TaOnuIeH 1.

2. YcranoBute conportuBieHus pesucropa R = 1 Om. HaxkaB kHonky
«Crapt», HabmogaiiTe rpa@uK 3aBUCUMOCTH HANpPSHKEHUS HAa KOHJIEHCATOpPE OT
BpemeHU. M3MepbTe JIMHEWKON 3HAUYEHUS MEPBBIX MIECTH aMIUIUTYJ U 3alUIINTE
ux B Tabnuily 1. Mensist conpotuBienue R, moBropute n3MepeHust aMIiuTy 1 1 3a-
MOJIHUTE TaOIHILy 2.



TABJINLA 1. 3HaueHUs1 eMKOCTH KOH/IEHCATOPA U MHAYKTHUBHOCTH KATYIIKH
(He mepeprcoBBIBATH)

bpuraga 1 2 3 4 5 6 7 8
C [MxD] 10 13 16 19 10 13 16 19
LMl H] 36 25 16 10 25 36 10 16
TABJIUILIA 2. Pesyabrarsl udmepeHud npu C=__ mMx®,L=__ wmI'H,
T= MC.
R A A, A; A, As As T B
Om MM MM MM MM MM MM MC c’!
1
2
3
4
5
6
t [mc]

OBPABOTKA PE3YJbBTATOB 1 OPOPMJIEHUE OTYETA:

1. PaccuuTaiiTe 3HaueHHs neproia KoIeOaHui U 3aMMILNUTE B 3aroJI0BKE Ta0.
2.

2. Paccuuraiite Bpems t , Ipy KOTOPOM M3MEPEHA COOTBETCTBYIOIIAS AMILIUTY -
7a ¥ 3alUIINTE B TAOIUILY 2.

3. [TocTpoiiTe Ha OJHOM 4YepTexe rpapUKU SKCIEPUMEHTAIbHBIX 3aBUCUMO-
CTell aMIuIMTYyJbpl KojiebaHust A OT BpemeHH t (6 JIMHMI, COOTBETCTBYIOUIUX
pazHbIM R).

4. Jlnia kaxzaoro rpaguka NoCTpoWTe KacaTeJIbHYIO0 K HEMY B HauyalbHbBINA MO-

MEHT BpeMeHH. I[IpoJIoKHB KacaTelibHYI0 J0 TEPECEUEHHS] C OChI0 BPEMEHH,
ONPEACIUTE IKCIIEPUMEHTAILHOE 3HAYEHUE MTOCTOSIHHOM BpEMEHHU 3aTyXaHus T, U
3aMUIINTE B TAOIUILY 2.

5. PaccuuTaiite BenmmauHbI KO3 duIMeHTa 3aTyxanus [3 = 1/T u Taxke BHECH-

Te B TabIUIy 2.

6. [TocTpoiiTe rpaduk 3aBUCUMOCTH KOAD(OUIIMEHTA 3aTyXaHUs OT COMPOTHUB-

JIEHUS PE3UCTOPA.

7. [To rpaduky B( R ) onpenenure MHAYKTUBHOCTH KOHTYPA, HUCIOB3Ys (HOpP-
1 AR

mymy L= 20p

8. 3anuiuTe OTBET U CPOPMYIUPYHTE BBIBOJIBI IO OTBETY U rpauKam.

Bonpocs! u 3a1aHus 1JIsE CAMOKOHTPOJIA 10 padore 2 3

1. Yto Takoe kojedaTeabHbINH KOHTYP?
2. KakoBbI 2JIEKTPUYECKHUE XAPAKTEPUCTUKH PE3UCTOPA, KOHAEHCATOPA, KATyIIKUA?




JlaiiTe ornpeaeneHne rapMOHUYECKUX KOJICOaHHIA.

Yrto Takoe nepuo KojieOaHus?

5. Kakass ¢usnyeckass BeTUYMHA HCIBITHIBAET KoJeOaHUS B KoJebaTeabHOM
KOHTYype?

6. Hanumure hopmyiy s HanpspDKEHUS] Ha KOHIEHCATOPE.

7. Hanumure dopMmyiy Uisl HampshKEeHUs Ha KaTyIlIKe MHIyKTUBHOCTU. Kakoe
IPYroe Ha3BaHWE OHA UMEET?

8. Hamumure dopmyny juist HanpsbkeHus Ha pesucrope. Kakoe npyroe HazBaHue
OHa UmeeT?

9. Kakue 3aK0HBI BBINOJHAIOTCS JUIsl TOKA U HANPSHDKEHUS HA OTACJIBHBIX JJIEMEH-
Tax B Kosie0aTeIbHOM KOHTYype?

10.Cpopmynupyiite u 3anuiuTe B Buje (HOPMYIIbl 3aKOH AJICKTPOMArHUTHON WH-
OYKIIUH B 0OIIIEM BHJIE.

11.ChopmynupyiiTe u 3anumuTe B Bue HOPMYJIIBI 3aKOH dJIEKTPOMArHUTHON HWH-
TYKUWH 17151 TPOBOASIIETO KOHTYpA.

12.ChopmynupyiitTe u 3anuiuuTe B BUje (OPMYJIbl 3aKOH CAMONHITYKLIMH.

13.3anummte muddepeHnumansHoe ypaBHEHUE I 3apsija Ha KOHJEHCATOpE B
KOHTYpE, TJI€ CYyIIECTBYIOT CBOOOAHbIE TAPMOHUYECKHUE KOJICOaHUSI.

14.3anmummte auddepeHnmanpHOoe ypaBHEHUE I 3apsija Ha KOHJEHCATOpE B
KOHTYpE, /i€ CYIIECTBYIOT CBOOOHBIE 3aTyXalolne KOJIeOaHusl.

15.Hanumure Gpopmyity HUKINYECKON YacTOThI CBOOOHBIX TAPMOHUYECKHUX KOJIE-
OaHuil B KOHTYpE.

16.Hannmure Gopmyity 3aBUCUMOCTH 3apsifia Ha KOHJIEHCATOPE OT BPEMEHU MpHU
CBOOO/IHBIX TAPMOHHYECKUX KOJCOaHUIX B KOHTYpE.

17.Hanumure ¢hopMyny IMUKINYECKON YaCTOTHI CBOOOAHBIX 3aTyXaIOMIUX KoJieha-
HHUU B KOHTYDE.

18.Hannmnre popmyity 3aBUCUMOCTH 3apsifia Ha KOHJEHCATOPE OT BPEMEHH NpHU
CBOOOJHBIX 3aTyXarOUIUX KOJEOaHUSIX B KOHTYPE.

19.Hanumure hopmyny 1is kodhUIMeHTa 3aTyXaHuUs.

20./laitTe onpeneneHne NOCTOSHHOW BPEMEHH 3aTyXaHHUS.

21.Hanumure dopMyny JiorapudMuueckoro AeKpeMeHTa 3aTyxaHus. UTo oH xa-
paKkTepusyert?

22 Hanumure GhopMyiay CBA3M JOrapupMUUYECKOro JACKPEeMEHTa 3aTyXaHHUs C KO-
s purmeHToM 3aTyXaHusl.

23 . Hanummre ¢opmyiy uisi J00pOTHOCTH KOHTypa. Uto ompenensieT A00poT-
HOCTB?

24 HapucyiiTe 3aBUCUMOCTD 3apsiia Ha KOHJIEHCATOPE OT BPEMEHH MPU CBOOOTHBIX

3aTyXaronmx KoieOaHusx B KOHType. [lokakute Ha pUCYHKE, KaK OIMpeaesseT-

csl TpayUUECKH MOCTOSTHHAS BPEMEHU 3aTyXaHUsl.
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