JIABOPATOPHASI PABOTA Ne?2.6
W3YUEHME 3ATYXAIOIUX DJEKTPUUECKUX KOJEBAHUM
1. HEJIb PABOTBI
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3. TEOPETUYECKOE BBEJIEHUE

KonebarenbHblil KOHTYp — 3TO AJIEKTpUUecKas menb (puc. 1), coaeprkainas
WHIYKTUBHOCTH L 1 emxocTs C.

C L R Puc. 1. Komebarensupii kouryp: C -
_|| —1 KoHzeHcarop, L — kaTylika HMHIyKTUBHOCTH,
K

R — akTuBHOE conpoTUBIeHUE, K — KITI0Y.

L

Ecnu KoHIeHcaTop 3apAIuTh U TEM CaMbIM COOOIIMTH €My HEKOTOPYIO
PHEPruI0, a 3areM KIo4oM K 3aMKHYTh KOHTYpP, TO KOHJEHCAaTOp HayHET
paspsbkatbesi. Kak mokas3bIBaeT OMNBIT, B UENHU MOSBISETCS MNEPEMEHHBIA TOK.
OOBsCHAETCS 3TO TEM, YTO NPOTEKAaHUE Pa3psATHOTO TOKAa COMPOBOKIACTCS
nosiBiieareM DJ[C caMOMHIYKIIMHU, KOTOpasi CHavaJla MpersITCTBYET POCTY TOKa, HO
M0 OKOHYAHHMM Pa3psAJIKU KOHAEHCATOpa MOAACPKUBAET TOK B MEPBOHAYAIHLHOM
HampaBieHuu. B pesynbrare mnpoucxoAuT miepe3apsika KoHzaeHcaTtopa. [lo
JOCTH)KEHHM MaKCHMAaJIbHOTO 3apsjia ero OOKJIaJOK CHOBAa HAYMHAETCS MpPOLecC
pa3psIKU, IPU 3TOM TOK B KOHTYPE MEHSIET CBOE HaIlpaBJICHHUE.



U 4 IIpy nmporekaHmm TOKa DHEPIHUs,

Uy COOOIIICHHAs] KOHTYpPY IMpH 3apsjiKe

h
KOHJIEHCATOpa,  NpeBpamiaercs B
/\ /‘\ TEIUIOBYIO, KOTOpasi BbIAETSETCA B
0 \/"r\\ : pesuctope R. ITlostomy komebGanus
\/ \/ 3aryxatoT. Ha puc. 2 nokasan rpadux

u3MeHeHus HanpsbkeHus U=Q/C  Ha

O6KJIaI[KaX KOHACHCATOpa ¢ TCHCHUCM

Puc. 2. 3aryxatouue konedbanuss ~ BPEMCEHH

3aKOH M3MEHEHUS HAIIPSHKEHUS UMEET CIIELYIOIIMI BUJL!
u(t)=Une % cos (wt+a), (1)

rae U(t) — MrHOBeHHOE 3HaueHue HanpspkeHus; Uy — ero HavaibHas aMIUIATY/A;
@ — UUKJIAYECKas YacToTa 3aTyXawlux KoyeOaHud, I — BpeMs oOT Haudana
pa3psiky; o — HadanbHas (asza; 6 — KodPUIIMEHT 3aTyXaHuUs.
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[{ukaudyeckas dYacToTa @ 3aTyXawIuX KoJIeOaHHWH  ompeaessercs
napaMeTpaMM Ienu — e¢ HHAYKTUBHOCThIO L, emkocThto C U aKTUBHBIM
conpoTuBieHueM R:

o=/ wZ + 82, (3)

I7ie W,-COOCTBEHHAs YaCTOTa KOHTYpa

1
= — 4
W, = = 4)
[lepuon 3aryxaromuii KoeObaHui
2T 2T
T=——— (5)
¢ JGe)-e

Bonbie, yeM mepuoja He3aTyxarommx 1, = 2m/m, U, Kak cieayer u3 GhopMmyi

(2)-(5), oTuyaeTcst OT HEro TeM CHuilbHEe, YeM Oosbie BenuunHa O. [Tpu 6<< m,

nepuo1 xoJjicoanui T= 2n
pHoA VLC
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Puc. 3. Aneproanyeckuil paspai

ITo Mepe YBEIINYEHHUS
koddunreHTa 3aTyXaHHs IEPUO]T
KoJeOaHuil  pacTeT, CTpeMsAch K
OCCKOHEYHOCTH TMPU 0= M. ITO
O3HAYaeT, 4YTO KOJIcOaHUA B IIENH
CMEHSIOTCS anepUOINIECKUM

paspsioM KoHjaeHcaTopa (puc. 3)

ConpoTHuBIE€HHE KOHTYpPA, IPU KOTOPOM BO3HUKAET TAKOMW 3apsi/l, HA3bIBAIOT

KpuTH4eckuM. Benmunna R,, ,cOriacHO yCiIoBUIO 0=, U ¢ y4eToM (opMmyiI (2),

Ry = 2/L/C (6)

3aTyxaHue KoJIeOAaHMN XapaKTEepU3yIOT BEIMYMHOW JIOrapu(PpMUUYECKOTO

(4), onpenensieTcs: BbIpaKeHUEM

JCKpEMEHTAa 3aTyXaHHs.

A=1In(

(7)

rac Ut n Ut+T — AMILUIUTYAbl HAIIPSAKCHUA B MOMCHTBI BPEMCHHU, OTJIMYAIOIIUECA Ha

nepuo. B coorBeTcTBHM C 3aKk0OHOM Kosiebanuii (1) umeem

ol ‘¢ U~y N

A=06T (8)

Meton wusmMepeHUH

Jos HaOII0ICHUS
3aTyXaroumx Kosie0aHui
HampspDkeHue U C  OOKIIaoK
KOHJIEHCaTOpa
KOJIe0aTeILHOTO KOHTYpa

IIOJIAFOT Ha BXOJ Y

\Y

.l.
‘ Ll

A
Puc. 4 Ocuunnorpamma

» ocmmmiorpada. Konpercatop
NMOAKJIIOUEH K  TeHeparopy
CUTHAJIOB CIIeIMaJIbHOU

(GopMBbI, HAacCTpOEHHOMY Ha

BBIJIAYY YHUIIOISPHBIX



UMITYJIbCOB. B TedeHue mepBOl TOJIOBMHBI TIEpHOJa HampspkeHue U Ha
koHgeHcaTtope paBHo JJIC ucrounuka. Yepe3 MoJIOBUHY MEpUOAa HaIpsKEHUE
u=0. B KkoHType HauMHaKWTCA CBOOOJHBIC 3aTyXamoIHe KoJeOaHUs.
OcuwnorpaMma 3TUX KoJieOaHH okazaHa Ha puc. 4.

Hzmepenue napamempos 3amyxarowux Koiebanuii no oCyuiIocpamme

Amimumuryasl HanpsbkeHust Uy u Upr (cMm. puc. 4), HeoOXoauMble 1is
pacuera JiorapuMuIecKoro jaekpeMeHta A mo dopmysne (7), MOKHO U3MEPHUTH B
JeneHusIX mKaibl Y ocomiorpada.

Jlnst u3MepeHust mepuoja kojebanuit T mnpoBoAsST mpenBapUTEIbHYIO
KaJIMOPOBKY OCH BpeMeHHU ociiiiorpada no usBectHomy nepuony 7. [lpu satom

T
ONPENEIAIOT 1IEHY JeNeHus] ochu X KaK OTHOILICHHE m:%,(C/IIeJI). B pesynbrare
o

U3MEPSEMbIN MTePUOJ 3aTyXalOIUX KoJeOaHun

T = 9)

n 2nl,

riae lo — 9rcio neneHuid, COOTBETCTBYIONICE OTPE3KY BPEMEHH, pPABHOMY ITOJIOBUHE
nepuoAa konebanud Ty (cMm. puc. 4); N — 1EI0€ YUCIO MOJHBIX KOJeOaHUN Ha
OTpe3Ke OCH JUTHHEI .

[To u3mepeHHbIM 3HaYEHUSIM A U T ¢ ToMoIbI0 (HOPMYIIBI (8) ONpeAestoT
HKCIIEPUMEHTAJIbHOE 3HAUeHUE KO DUIIUECHTA 3aTyXaHUs O.

Kputnueckoe comnpotuBieHHe KOHTYypa R,, HaXoAsT ONBITHBIM IyTEM,
HaOJI0/1as M3MEHEeHHe BHaa 3aBucuMocTH  U(t) o Mepe yBEIMYCHHs] aKTHBHOTO
compoTuBjicHUs KoHTypa R. [lpu3HakoMm BbIXOJa Ha PEKHUM arnepUOIUICCKOTO
paspsiia KOHJEHcaTopa sBJseTCs ImoJiydeHne KpuBod U(t), He coaepikariei
KoJiebaHui (cM. puc. 3).

4.ITPUBOPHI 1 IPUHAJUIEZKHOCTH
1. 'ereparop curHaiaoB ceUAIBHON (HOPMBI.
2. Munu61ok «Konaencarop»
3. Munu6s0k « THIYKTUBHOCTHY
4. Mununobnox «Peoctary.

5. Ocumiorpad.



S.OIMCAHUME YCTAHOBKHA

CxeMa 3JeKTpUYEeCKOM LENU MPEICTaBIEHA Ha pUC. 5, MOHTaKHAsI cXema —
Ha puc. 6.

Puc. 5. Dnektpuueckass cxema:

1- reHepaTop CUTHAJIOB

CIeIHaIbHOMN bopMBI
) (YHUTIOJIIpHBIC HUMITYJIChI

« 1)

2 — wMuHHOINOK  «Peocrar»

conpoTuBieHueM Rp;

3 — MuHNOI0K «THTYKTHBHOCTBY;

4 — munn6s0K «Konaencarop»; Uy — curnan Ha BxoJ Y ocuuiuiorpada.

Uccnenyempiit  kosieOaTeNbHBIA KOHTYP COCTOUT W3 IOCJIEI0BATEILHO
COCIMHEHHBIX KAaTymIKH (C M3BECTHOM WHAYKTHUBHOCTHIO L U aKTHUBHBIM
conportuBienueM Ry), peocrata Ry u koHneHcaTopa u3BectHo emkoct C (Cr wiu
Co).

Hanpspokenue Uy ¢ KoHzeHcaTopa KoJjie0aTelbHOrO0 KOHTYpa MOJAI0T Ha
Bxo1 Y ocumsuiorpada. MacuirabHast ceTka, HAaHECEHHas Ha €ro 3KpaHe, MO3BOJISET
U3MEpATh TapaMeTpbl 3aBHcHMOCTH U(t): aMIIMTYAy W TEpHOJ 3aTyXaroIuX
kosiebanuii. [To ocummtorpamme U(t) HaOIIOAAIOT TaK)KE MEPEXO OT KOJICOAHHH K
anepuouYecKoMy paspsay KoHaeHcaTopa. st ero JOCTHIXKEHUS YBEIWYUBAIOT
COMPOTHUBJICHUE KOHTYpa C MOMOII[BIO PEOCTaTa.

['eneparop curHamoB creuuansHoi ¢Gopmbl 1  mpegHazHayeH IS
MOJIYYCHUS  YHUIIOJSPHBIX ~ MMIYJbCOB C  IIEIABI0  COOOIICHHUS  DHEPTUHU
KoJie0aTeTbHOMY KOHTYPY
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K reHepaTopy cMrHanos
cneyunansHon thopmel

Puc. 6. MouTaxxuas cxeMma:
D0 — snexTpoHHHI ocriuiorpad; 2, 3, 4 —cm. puc. 5

6. IOPAIOK BBIIIOJIHEHUSA PABOTBI

Cobepute 3JIEKTPHUYECKYIO IIEMb 10 MOHTa)XXHOM CXeMe, NMPUBEIACHHON Ha
puc. Ha mecro xonaeHcatopa C yCTaHOBHUTE KOHIEHCATOpP C W3BECTHOM
eMkocThto (C; (Mo yka3zaHwio mnpenonaBatens). [lns  ycTodduBoro
U300pakeHHuss coeauHuTe BbIXOJ «CHHXp.» TeHeparopa CHUTHAJIOB
cnenuanbHO  (opmbl ¢ BbIXOAOM «CHHXpOHM3aLUs» ocuuuiorpada.
YcranoBure conpotusiieHue peocrara Ry paBHeIM 0 KOM.

BxnirounTe ocuusiorpad v BBIBEAUTE 3JIEKTPOHHBIN JIyd B LIEHTP dKpaHa.
Kanubposxa ycmanoexu

Bxntounte kHonkamu «CeThy» muTaHue 0JI0Ka FreHEepaTOPOB HANPSXKEHUS.
Haxxmure kaonky «Mcxonnas ycranoBka». KHomnkoit Ha manenu Oj10ka
reHepaTopa crenuaibHOl (popMbl BEIOpATh YHUIOSPHBIE UMITYJIbCHI —
«_[]», xnonkamu yctaHOBKH 4acTOThI «0,2-20 k['11» ycTaHOBUTE YacCTOTy
curnana v=200 I'n (mepuog 7,=0,005 c).

Ha ocuummnnorpage noiny4yure ocIOrpaMMy BHUIa, TOKa3aHHOTO Ha puc.4,
yCTaHaBJIMBasl aMILTUTYly UMITYJIbCOB KHOIKAMU PETYJIMPOBKHU AMILUIATYAbI
CUTHaJIa 0JIOKAa TeHepaTopoB. Y CTOMYMBOE U300paKeHUEe KPUBOUH
oOecreunBaeTcs peryjaupoBKoil ocuusuiorpada pydykaMu yCTaHOBKU
YacTOThI pa3BEPTKU U OJIOKA CHHXPOHHU3AIMH, 4 HEOOXOUMBbIE pa3Mepbl
OCLIMJUIOrPaMMBbl MOKHO 33JaTh C IOMOUIbIO pydeK « Ycunenue X» n
«Ycunenue Y». Ilpu 3TO0M, U3MEHSISI yCHIICHHE TI0 ocH X, TI00eHTeCh, YTOOBI
otpe3ok lo3aHs11 Bero ceTKy okpaHa. 3HaueHue |, 3anmummre B Tad. 1.



9.

Buecute B Ta01. 1 cnegyroiue napaMmeTpbl KOHTYpa: L- MHAYKTUBHOCTH
katymku; C — eMKOCTb KOHJIeHCAaTopa; Ry — akTUBHOE CONIPOTUBIICHUE
KaTyIIKU (M3MEphTE C TOMOIIBbIO MYJIBTUMETPA).

Taoauna 1
C, Mx® |L, mIH | Ry, lo, MM | |, 2em | N U, U, Rip,
Om e e KOM
C1=...
Co=...

Hsmepenue napamempos koiebamenbHo2o KOHMypa
[Tepenecute ociuiorpaMmMy Kosebanuii HanpsokeHus U(t) C skpaHa Ha JIUCT
Oymaru. [lo koopAMHATHOW CETKE IKpaHa WU JIMHEWKOW MU3MEphTe JIIUHY

Y4aCTKOB.
[Mposenute m3mepenus BenuuuH | u |, ammuryast U; u Ut (it 6omee
TOYHOTO WX OTcUeTa TNepeMeniaiiTe Hu3MepsAeMyl OpJAMHATy Ha

HEHTPaJIBHYIO JIMHUIO dKPaHa), OMPEEIIUTE YUCIO MOJHBIX KoJebanuii N Ha
yuactke |. Pe3ynbTaThl 3THX M3MepeHnil 3anumuTe B Tadmuiy 1.
VBenuuuBasg CcONpOTUBIEHHE peocTtara R, , HaOmogaiite H3MEHEHHE
3aTyXaHus KoJeOaHUil W TMepexoj] OCIMIIIOrpaMMBbl OT BHJA Ha PHUC.2 K
BUJy, TIOKa3aHHOMY Ha puc. 3. MUHHMaIbHOE COMPOTHBICHUE IIETH, TPU
KOTOPOM TOJTy4€Ha ocLuiorpaMma Buaa puc. 3, ectb R, = Ry + Ry, rie R,
= 1 kOwm. 3anumure 3Hauenue Ry, B Ta0m. 1.

Brikmtounte kHonkamu «CeTb» nuTaHue 0J0Ka TeHepaTopOB HAIPSHKEHUS U
0JI0Ka MyJIbTUMETPOB.

10.Bmecto konnencaropa C; ycraHoBute KoHaeHcatop Co Ipyrol eMKOCTH U

pacueTHble (p) M DKCHEPUMEHTANIbHBbIE (3) BEJIMYUHBI

noBTopute mi. 3-9.

7. OBGPABOTKA PE3YJIbTATOB U3MEPEHUI

1. Tlo pmanubiM Tabm. 1 amsd KakIOro 3HAYECHHsS] €MKOCTH BBIYHCIIATE
JorapuMUIECKOro

JIEeKpEeMeHTa A,

kodhduimenta 3atryxaHus 0,

nepuona KojeOanui T u

KPUTHYECKOTO COMPOTUBIIEHUS KOHTYpa Ry, HMcmonb3yiite ¢opmynbl, HOMepa
KOTOPBIX YKa3aHbl B Ta0J. 2, IpeIHa3HAYeHHOM ISl 3aIIUCH PE3yJIbTaTOB pacuera.

Taoauna 2
A 5, ¢ T, Mmc Rip, KOM
) p ) p ) p )
(7 (2) (8) ©) 9) (6) | (RetRy)

C1:




Ipumeuanue. OGpaTUTe BHUMAHUE, YTO IKCIIEPUMEHTATHHBIC 3HAUCHHUSI
koa(dduienTa 3aTyxanus 0oJiblile, YeM pacyeTHbIC, N3-3a CYIIECTBEHHBIX
MOTEePb SHEPTUU HA NTEpEMAarHUYUBaHUE Cep/IeYHIKA KaTYIIKH.
2. B BBIBOJIE 110 paboTe clenaiiTe aHaIU3 MOMYyYEHHBIX JTAHHBIX
a) YKOKUTE XapaKTEepHbIe U3MEHEHUS OCHIIIJIOTPAMMBbI U ITapaMeTPOB
KOJIeOaHMI MPU U3MEHEHUU EMKOCTH KOHTYPa,;
0) onummTe U3MEHEHUs 3aBUCUMOCTH U(t) o Mepe yBeIMueHUS] aKTHBHOTO
COMPOTUBJICHUS 1IETIH;
B) CPaBHHTE IIOJyYEHHBIE SKCIIEPUMEHTAIbHbIC 3HaUeHUs BeIMUuH T U Ry
C pac4YeTHBIMH.

8. KOHTPOJIBHBIE BOITPOCHI

1. ITo kakoMy 3aKOHY U3MEHSIOTCS MPHU pa3psiie KOHIEHCAToOpa B KOJIeOATEIbHOM
KOHTYype, coaepxkameM R, L, C, cimemyromue BenWYuHBL: a) HamnpsHKEHUE Ha
KOHJIeHCaTope; 0) 3apsi 0OKIaI0K B) TOK B IICTIH?

2. Kakue ¢Gopmynbl MOKa3bIBAIOT, KaK 3aBUCAT OT MapaMETPOB KOJeOaTeIbHOTO
KOHTYpa CIEAYIOIINE XapaKTEPUCTUKN KOJIEOAHMIA:

) MUKJINYECKasi YacTOTa U MEPHO/I 3aTyXaIOIINX KOJeOaHMil,

0) k03¢ dUIMEHT 3aTyXaHus KOJIeOaHUH;

B) KPUTHUYECKOE CONIPOTUBJICHHE KOHTYpA.

3. Ilpu n3MeHeHnn Kakux mapaMeTpoB KOHTypa, coaepxkamiero R, L, C:

a) cOMMKarOTCs 3HAUCHUS MEPUOJIOB 3aTyXaIOIUX U HE3aTyXaIoIKX KOJIeOaHul;
0) nu3meHsieTcs Ko3(hPUIIMEHT 3aTyXaHUs KoJIeOaHUH;

B) U3MEHSETCS] KPUTHYECKOE COMPOTUBIICHUE KOHTYpa?

4. Yto mpoucXOIuUT B KOJE€OATETbHOM KOHTYpPE NPHU CONPOTHUBIIEHUH, OOJIbIIEM
KPUTHUYECKOTO 3HaYCHMUS], T.€. IPH BBIIIOJIHEHUHU YCIOBUS 0>w,?

5. Kakue BenuurHbI U3MEPSIOT MO0 OCHUIIOpaMMe KoJIeOaHUi Jis ONpeIeTICHUS:
a) epuo/ia 3aTyXaruX KojIeOaHui;

0) norapuMHUYECKOTro JEKPEMEHTA 3aTyXaHus KoJaeOaHuii?

6. Kakne BenmnIuHBI MCTIONB3YIOT AJI KATHOPOBKH Ocu X ocuiuiorpada?

7. Kak onpenensoT 3KCepuMEHTAIbHOE 3HaYeHHE KPUTUYECKOTO COMTPOTUBICHUS
koHTypa? Kakoii Bua npuHrMaeT ocumimiorpamma U(t) mpu moctikeHnn Ryp?

8. Kakoe Ha3HaueHHE UMEIOT CIEAYIOIIME BJIEMEHTBhI AIEKTPUYECKON ILEIHu:
a) reHepaTop HanpsLKeHUH crienanbHoM GopMmbl; 0) peocTaT?

9. Kakoil mapamerp KoJie0aTeIbHOIO KOHTYypa HM3MEHSIOT B paboTe, 4YTOObI
MOJIyYUTh allepuOANYECKUI pa3psl KOHAeHcaTopa?

10. C xakux 3JIeMEHTOB AJIEKTPUUECKON LIEMU MOKHO MOJIaTh HAIIPSIKEHNE HA BXOJ]
Y ocrutorpada s HabJIoIeHHsI 3aTyXalImuX KoneOanmii?

11. ITo xakum opmysiaM ONpeaestoT:



a) SKCIIEPUMEHTAIILHOE 3HAYEHHE Mepuojia Konedanuii 7
0) SKCIIepUMEHTAJIbHOE 3HaUeHHEe K03 dUITMEeHTa 3aTyXaHus KojiebaHui o;
B) pacyeTHbIE (TeOpeTUUecKue) 3HaueHUs BeMUuH 7, 6 U Ryp,?



