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1. JencTeyolime 3Ha4YEHNS TOKa
N HanpsXXeHud. AKTUBHOe
COMpPOTMBJ/IEHNE B Lienu
NnepeMeHHOro Toka



ﬂ,EVICTBy}OU.lMG 3Ha4yeHna TOKa U Hanps>XXeHnsa, B1Uabl COI'IpOTVIBJ'IEHVIVI

Ona paccMOTpeHus 3TOro BONpoca AaBaiTe BCNOMHUM, YeM 06yC/I0B/IeHO
CONpPOTUBJIEHME NPOBOAHMUKA NMPOXOXKAECHUIO TOKA Yepes Hero:

Vi)

Mpu NpoxoXxaAeHnn ToKa Yepe3s NpoBOAHUK CBO6OAHbIE 3/1EKTPOHDI
MCNbITbIBAIOT COyAapeHUsi C aTOMaMM KPUCTAJI/IMYECKOW peLlueTKH, nepeaaBas
MM YacTb CBOei s3Hepruu. NMpu 3ToM BHYTPEHHSAA SHEeprua NpoBoAHUKA
yBesinunBaercs (OH HarpeBaeTcsl U OKa3biBaeT CONpPOoOTUBJIEHUE TOKY)

Takou BuA CONpPOTUBJIEHUA Ha3biBaeTCcAa akTUBHbLIM (eCcTb ewe oOAuH BUA
CONpPOTUBJIEHUS — peaKTUBHOE, He Bbi3biBaloLlee Harpesa NPoOBOAHUKA U
obycnosneHHoe ApyruMun npoLeccamm)



5. icnonb3oBaHMe YaCTOTHbIX CBOWUCTB KOHAEHCATOpa U KaTyLUKK

B Lenu nepeMeHHOro Toka MO)XHO BbiAeNnTb 3 BUAa CONpoTUBJIeHU (Mnm Tpu
BMAQ 3/1EMEHTOB, OKa3biBaloWMX CONMPOTUBJ/IEHUE TOKY)

COMPOTUBJIEHUE
R | akTMBHOeE peaKkTuBHoOe
X, [ MHAyKTMBHOE eMKOCTHoe | X _

PeanibHble 3/1IeKTPUYECKHMe Lenu coaepixaT BCe BuAbl CONPOTUBJIEHUN
(aKTMBHOE, MHAYKTUBHOE U EMKOCTHOE), N03TOMY TOK B peas/ibHOM Lienu 3aBUCUT
OT ee NoJIHOro (3KBMBAJIEHTHOI0) CONPOTUBJIEHUS, a cABMUI (ha3 onpeaensiercsa
BesinumHoum L n C uenm



ﬂ,EVICTBy}OU.lMe 3Ha4yeHna TOKa U Hanps>XXeHnsa, B1Uabl COI'IpOTVIBJ'IeHVIﬁ

PacCMOTpMM aKTUBHOE CONPOTUBJIEHUE B Lilenyu NnepeMeHHOoro Toka:

‘

U=U, coswt

T

. U U, coswt
[ =—= =1 coswt
R R

MrHoBeHHOe 3HauYeHue CUJibl
TOKa uepe3 aKTUBHOe
CONnpoTUBJIEHuEe
R NponopLMoHasibHO MFTHOBEHHOMY
3HAUYEHUI0 HanpsHXeHus

KonebaHua Hanpsi)XXeH!Ust U CUJ1bl TOKA HA aKTUBHOM COMPOTUBJIEHUMN
coBnagatot no gase



AKTUBHOE COMPOTUB/IEHNE B LiIeNu NepeMeHHOoro Toka

F'pacdbmkn N3aMeHeHUa HanpsHKeHUsa U CUnNbl
TOKa Ha aKTUBHOM COMPOTUBJIEHUMU

A

VVVV =

KonebaHua HanpsixeHus

KonebaHua cunbl TOKa

KonebaHua Hanpsi)XXeH!Ust U CUJ1bl TOKA HA aKTUBHOM COMPOTUBJIEHUMN
coBnagatot no gase



AKTUBHOE ConpoTuBJIEHUE B LIEMNU NEPEMEHHOIO TOKa

BBeaem noHaTHe AEFICTBYI'OI.I.IGI'O 3HA4YE€HUA HanpsaXXeHnsa u CMUJibl TOKa.

iA
I A NMpu npoxoxxaeHnu nepeMeHHOro Toka
m /\ yepe3 NpoBOAHMK, KaK BUAHO U3 rpadmka,
I,, €ro 3HauyeHue He O0CTaeTCs NOCTOAHHbIM:

TOK NnaBHO U3MEHSAIETCA OT HyNA A0
aMIJINTYAHOIr0 3HaYeHUNA. SHAUYUT N
TenJoBoe AelCTBUe TOKa pPa3/IN4HO B

¢ > Pa3Hblé MOMEHTbI BPpEMEHM.
C
7

Kakoe 3HauyeHue ToOKa MOXXHO MUCNOoJ1b30BaTb
Ons pacyeta paboTbl U MOLLHOCTM TOKa ?

MoHATHO, UTO Heo6xoanmMo 6paTb ycpeaAHEeHHOe 3HaYeHne, Ha3biBaeMoe
AEUCTBYHOLLMM 3HA4YE€HMEM CuJibl TOKa (T.€ AeUCTBUE NEePEMEHHOro ToOKa 3aMeHaeTcs
AEeNCTBUEM NOCTOSSHHOIO TOKa, AAloLlero TakoM e tennosoi acdgekr)

Io = L ~ 0,71

2



AKTMBHOE COMpOTMB/IEHME B LiENN NepeMeHHOoro Toka

AHaNOrM4yHO AeNCTBYHOLLEEe 3HAUEHNE HarnpHKeHUa:

Uo = Y ~0,71

V2

Torpa aencrByroLlas MOLWHOCTDb (CpeaHsAst MOLWHOCTD):

d BbigensemMmoe B NnpoBoOAHUKE TenJo:

2

O=U,I At=1RAt= (?; At




2. KoHAaeHcaTop B Lenw
NnepeMeHHOoro Toka




KoHaeHcaTop B LiENW NepeMeHHOro Toka

[laBaiiTe BCMOMHMUM, YTO TaKOoe KOHAeHCcaTop

KoHpgeHcaTop — 3TO cucteMa M3 ABYyX
NPOBOAHUKOB, pa3AesiIeHHbIX C/I0eM
— o — AvaneKTpuka (Bo3ayxa, cnofbl,
KEPaMMUKM ...)

SICHO, YTO KOHAeHcaTop
— 3TO pa3pbiB B Lenu

|| (noao6Ho

Pa30OMKHYTOMY
. BbIKJIIOUATENI0),

w—— No3TOMYy NMOCTOSAHHbIU
TOK KOHAEHCaTop He
npoBoauT

X



KOH,qucaTop B LENn1 nepeMeEHHOro Toka

NMocMOTpUM, KaK BeaeT cebs KOHAEeHcaTop B Lieny nepeMeHHoro
TOKa:

3aMKHeM uenb U noHabnrogaemM aoBMIKeHUeE 3J/1IeKTPOHOB B Lienu:

obnagarowmm

._I ¢ NCTOUYHUK ~ TOKa,
E mnlk

Mbl BUAUM, UTO TOK MeXAy o6Ks1laAkaMM KOHAEeHcaTopa no
npe>xHeMy He UAeT, OAHAKO BCeACTBUE nepe3apsaaku
KOHAEeHcaTopa Yepes IAaMMNOoYKy UAeT nepeMeHHbI ToK — T.e.
KOHAEHCaTop NpoBOAUT NepeMeHHbIW TOK



KoHaeHcaTop B LiENW NepeMeHHOro Toka

NTakK, KOHAEeHCcaTop NPOBOAUT NEPEeMEHHbI TOK, OAHAKO OH
OKa3biBaeT TOKY CONpoOTUBJ/IEHUE, KOTOpPOe Ha3biBaeTCA EMKOCTHbIM
COMNMpOTUBJ/IEHUEM

1 1 ]
X =— = X | ouxoctioe
C oC 27vc| ¢ 77

@ - LUNKNNYECKad 4aCToTa NMpoTEKaLWeEro Toka

C — 31eKTpoeMKOCTb KOHAeHcaTopa

V - yacTtoTa ToKa



KOH,EI,EHcaTOp B LENn1 nepeMeEHHOro Toka

MpoaHanusnpyem ¢opMysly eMKOCTHOIO CONpPOTUBJIEHUA:

pe _ 1 _ 1
C oC 2mvC

N3 cbopMynbl BUAHO, YTO COMPOTUBJIEHME KOHAeHcaTopa obpaTHO
NPONOPLMOHAJZIbHO YacTOTe NPOoTEeKaloWero ToOKa U ero 3/1IeKTPOEeMKOCTH :

vV T — X \L ConpoTuBiieHne KoHAeHcaTopa
C

YMEHbLUAETCH C POCTOM
YaCTOTbl, 3HAUUT KOHAEHCATOP
v=oo = X =( XOpOLLO NPOBOAUT
C BbICOKOYACTOTHbIE KOJie6aHus W
NJI0X0 — HU3KOYACTOTHbIE, a

V = O p— X — 00 NOCTOSSHHbIU TOK BOObOLIe He
C npoBoOAUT



KOH,EI,EHcaTOp B LENn1 nepeMeEHHOro Toka

'pacpmkK 3aBMCMMOCTH CONPOTUB/IEHNS KOHAEHCATOpa OT YacCTOTbl:

.

C1

C2 C

ConpoTuBnieHMe KOHAEHCcaTopa 3aBUCUT U OT €ro 3J1IEKTPOEMKOCTM:

npy (bMKCMPOBAHHOM YAaCTOTE KOHAEHCcATop ¢ 6osblUerd eMKOCTbIo byaer
o6napaTb MEHbLWKUM CONPOTUBIIEHUEM



KoHaeHcaTop B LiENW NepeMeHHOro Toka

Casur a3 Mexxay Hanpsi>KeHUEeM U TOKOM:

Ecnu HanpshkeHue Ha KOHAeHcaTope MeHSeTCS MO 3aKOHY:

U=U, coswt

TO 3apsaA Ha KOHAEHCaTOpeE pPaBEH:

qg=CU, cosowt

TOrAa CuJia TOKa B Lenn:
i=q =(CU coswt) =-U Cosinot =
7
U Cocos(wt + 5)

KonebaHus Toka Ha KOHAEHCcaTope onepexaroT KonebaHus
HanpshxeHus Ha /2



KoHaeHcaTop B LiENW NepeMeHHOro Toka

F'paduky TOKa N HaNpsAYKeHUa Ha KOHAeHcaTope:

AWAWA :
YAV

KonebaHua HanpsixeHus

KonebaHua cunbl TOKa



3. VIHOYKTUBHOCTbL B Lenwn
nepemMeHHOro Toka




NHAYKTMBHOCTb B LIenu NepeMeHHoro Toka

ﬂaBaﬁTe BCNMOMHMM, YTO TaKO€ MHAYKTUBHOCTDb

NHaykTtuBHOCTb L— 31O pM3nueckas BesIMUMHA,
nogobHas Macce B MexaHuKe. Kak B MexaHuke ans
M3MEHEHUA CKOPOCTU TeJla HY)XHO BpeMs, U Macca
AIBJINETCA MEpPOoM 3TOro BpeMeHu (MHepuus), Tak u
3J/IeKTPOANHAMUKE AN U3MEHEHMUSA TOKa yepes
NPOBOAHUK HY)XHO BPpeMSi U UHAYKTUBHOCTb SIBJISETCA
MepoMU 3TOro BpeMeHu (CaMoMHAYKLMUSA)

L KaTywka MHAYKTUBHOCTH —
3TO 06bIYHbIN NPOBOAHUK C
HeobbluHOU chopMOM,
o6napaoM aKTUBHBIM
CONPOTUBJIEHUEM.

NMo3TOMY KaTyLiKa XOpOoLIo
NPOBOAUT NOCTOSAHHbIN TOK,

® 3HauyeHue KOToporo
OrpaHU4YeHo TOJIbKO ero

AaKTUBHbIM COMPOTUBJIEHNEM

siByieHne CaMOMHAYKLMN BO3HUKAET TOJIbKO B MOMEHTbI BKJIIOUEHUS U
BbiKJ1IOUYEeHUS (NpenaTcTByeT JIn60MYy U3MEHEHMIO TOKA)



NHAYKTUBHOCTb B Lienu nepemMeHHOoro Toka

NMocMOTpUM, KaK BegerT cebsn MHAYKTUBHOCTD B Ll€nN nNnepeMeHHOoro
TOKa:

3aMKHeM Lenb U CpaBHMUM SIPKOCTb ropeHms naMmnoyek 1 m 2
N2

o ® __ o
UCTOYHMK ~ TOKa,

.—| obnagarowmmn

~ Eur
—1

I

B uenu conporusneHue R nobepem paBHbIM aKTUBHOMY COMNMPOTUBJIEHUIO L

n1 R

Jlamnouka J11 roput ropaspao sipue, yem J12

NMouemy ?



NHAYKTMBHOCTb B LIenu NepeMeHHoro Toka

Bce feno B siBJIEHMU CAaMOMHAYKLMW, BOSHUKAIOLWEN B KaTyLuKe nNpu
No60M N3MEHEHUM TOKa, KOTOPOEe MeLLUAeT 3TOMY U3MEHEHUIO —
NO3TOMY Y KaTYLUKU MHAYKTUBHOCTU KPOME aKTUBHOIO
COMNpOTUBJIEHUSA NPOBOAA, U3 KOTOPOro OHAa cAeslaHa, NosiB/seTca
eLle o4HO CoNnpoTUBJiIeHue, 06yCc/IoB/IEHHOE SIBJIEHUEM

CaMOMHAYKLIUN N Ha3biBa€éMO€ MHAOAYKTUBHbIM CONMpPoOTUBJIEHUEM x L

X, =L =2rvL

- LUMKNNYECKaA 4aCToTa NMpoTEKALWEro TokKa

L- MHAOYKTUBHOCTb KaTYLUKU

V - uacTtoTta TOKa



NHAYKTUBHOCTb B Lienu nepemMeHHOoro Toka

MpoaHanusnpyem ¢popmMyny MHAYKTUBHOIO CONMPOTUBJIEHUSA:

X, =L =2nvL

N3 popMynibl BUAHO, YTO MHAYKTUBHOE COMPOTUBJIEHUE NMPSAMO
NpPonopLMOHAJIbHO YaCcTOTe NPOTEeKaloLero Toka U UHAYKTUBHOCTM

YBeJIMYMBAETCA C pOCTOM
4YacCTOTbl, 3HAYUT KaTyLUKa
V=00 = X — 00 XOpOLLO NPOBOAUT
L HU3KOYaCTOTHbIe KoJsiebaHusa u
NJ1I0X0 — BbICOKOUYACTOTHbIE, a

v=0= X =0 ANSA NOCTOSIHHOIO TOKa OHO
L

PaBHO HYJIIO

vV T — XL T MHAaYyKTMBHOE conpoTuB/ieHHne



NHAYKTMBHOCTb B LIenu NepeMeHHoro Toka

Casur a3 Mexxay Hanps>keHUeM U TOKOM:

Ecnm TOoK B KaTyLLKE U3MEHSAETCA NO 3aKOHY:

i =1 coswt

TO HanNpsHKeHUe Ha KaTyLuKe U3MEHSAETCA MO 3aKOHY:
. T

U=U, sin(wt+—)
2

TOK B KaTyLUKe MHAYKTUBHOCTU OTCTaEeT OT HanpshkeHus M /2

NMpaBuno: C I v I L



NHAYKTMBHOCTb B LIenu NepeMeHHoro Toka

'pacdbmkm ToKa N HaNps)XeHUa Ha UHAYKTUBHOCTM:

WANVAWA :
\// \// \// \// Bpems, C

KonebaHua HanpsixeHus

KonebaHua cunbl TOKa



4. WNcnonb3oBaHue
YAaCTOTHbIX CBOUCTB
KOHAEHCATOpa N KaTYLLKM
MHAYKTUBHOCTM



5. icnonb3oBaHMe YaCTOTHbIX CBOWUCTB KOHAEHCATOpa U KaTyLUKK

UTak,

® KOHAEeHcaTop xopowo nposoaut BY konebanunsa, n nnoxo — HY
KonebaHus

® KaTywka Hao6opoT: xopowo HY4 konebanua n nnoxo — BY
KonebaHus

9TV CBOMCTBA NO3BOJIAIOT CO3AaTh:

1. PasnnyHble YyacTtoTHble (hunbTpbl — CXEMbl, NO3BONAIOLLME
BbiieNInTb U3 Bcero curHana (HanpuMmep ot mariutocgoHa) H4 n BY
cocTtasnsilowme:

@
[ HY
Bxon curHana ot

MarHutTogoHa

I 06bsicHMTEe Ha OCHOBE CBOICTB KOHAEHCaTOpa U KaTyLUKK
AeicTBUe YacToTHOro pubTpa, NpeAcTaB/IeHHOro Ha CXeMe

Ucnonb3ysa pa3nndHblie 3HayeHus R, L n C, MOXXHO co3aBaTh
¢punbTpbI C 3aAaHHBIMK NapaMeTpamu (NOJIOCOM NPONYyCKaHUSA)



5. icnonb3oBaHWe YacTOTHbIX CBOMCTB KOHAEHCATOPa U KaTyLUKKN

2. DNeKTpuYecKMin kosiebaresibHbIN KOHTYP, COCTOSILLMWA U3 KOHAEHCAaTopa U
KaTyLWKN MHAYKTUBHOCTH

Koneb6artenbHbii KOHTYP o6napaer
3aMevaTtesibHbli CBOUCTBOM — NPONyCKaTb
kosiebaHunsa (pe3oHUpPoOBaTb) TOJIbKO
onpeaeneHHOM 4YacToThbl, 3aBUCALLEN OT

e €MKOCTM KOHAA€HCaTopa U UHAYKTUBHOCTHU
L ——| C
KaTyLUKMH

v

1
e Nive

3TN CBOMCTBA KOHTYpa LULMPOKO
NPUMEHSIOTCA B paguo m
TenenpMeMHOM 1 nepeparoLlem
annapaTtype AN ceNeKuun CUrHasios



Ha 3TOM ypOK 3aKOH4Y€H, Ha
c/sieayrowem ypoke Mbl pacCCMOTPUM
npMMepbl peleHnsa 3agaY Ha
YacCTOTHble CBOMCTBA KOHAEHCcaTopa n
KaTyLWKN MHAYKTUBHOCTM B Llenu
nepeMeHHOro Toka, AeUCTByoLmue
3HAYEHUSA NIEKTPUYECKUX BEJINUYMH



JoMHUH KoHcTaHTMH Muxannosuy
E — mail: kdomnin@list.ru
2006 rog.



