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. OcobeHHocTY Lenei nepeMeHHOro Toka.

2. Llenk ¢ akTMBHBIM CONPOTMBNEHUEM.

3. Lenb ¢ nHAYKTMBHOCTBIO.

4. Llenkb ¢ akTMBHbLIM CONPOTUBGHUEM W MHOYKTUBHOCTLIO,

. Llens ¢ émkocTbio.

1. OcoBeHHocTy ueneit nepeMeHHoro TOKa
B Uensx nepemeHHOro Toka HENPEPBIBHO M3MEHSIOTCS  BEMMUYMHB!
HanpsieHun U, Toka J u MowHOCTM P, a Takke HEMpepbIBHO M3MeHRETen
3HEPIMA  3anacéHHas B ycTpoiicTBax CO30AIOWMX  BNEKTPUYECKUE 1
MarHuTHeie nonA (B @MKOCTAX M MHAYKTMBHOCTAX). B uenax ¢
VHAYKTUBHOCTSIMU HYKHO Y4UTLIBATE MOLLHOCTD WCTOMHUKOB MUTAHUS W
NpPOXoXAeHNs no aTuUm UCTOMHMKaM  TOKOB, noTpebnsembix
VHAYKTUBHOCTAMU. B peanbHbIX 3NeKTpUUeckux Liensix Toku norpebnsemsie
uenAMK € MHAYKTMBHOCTAMY, BLISLIBAKOT MOTEPN B NOABOAALLMX MPOBOAAX,
NNTRIOLLMX reHepaTopax v TpaHcdopmaTopax. oaToMy BenuuUHbI TOKOR
noTpebnAeMbIX WHAYKTUBHOCTSIMM OT MCTOMHUKOB nuTaHnusa, Heobxoaumo
YMeHbLLIATb.

2. Lent ¢ akTUBHLIM CONPOTUBNEHUEM.

Mpy cunycouganbHom HanpspkeHun U= Um sin wt  Ha 3aMumax ienu ¢
conpoTmeneHrem r no sakoHy Oma ToK B Heit.
I=u/r=Um/rsinwt = usmensietcs CUHycoMaanbHo, CoBnanas no
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MrHOBEHHaS MOLWHOCTb 3TO NPONIBEAEHUE TOKA 1 HANPSIKEHUA AN ORHOTO
WTOTO e MOMeHTa BpemeHM. -
p=ui =14 = S'mrsin‘wt P
i
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OnexTpuueckas  aHeprus npeobpasyerca%ie Tenno HesaBucUMO oOT
HaNpaBreHusa Toka MO3TOMY MIHOBEHHAS MOLLUHOCTL MONOXUTENbHA npu
MPAMOM 1 0BpaTHOM Hanpaenenusix Toka. [NocTosHHas cocTaenaowasn J r
npeacraenseT coboit cpenHiow ckopocTs npeobpasgsaHus sn. Sueprun B
TENNo Wi, CPEeAHIO 3a nepuog MolHocTh P =JT=JJr=J U oHa
HaBbIBAGTCA aKTUBHOW MOLIHOCTBIO, @ CONPOTUBNEHWE  ~ AKTWUBHBIM
CONpOTUBEHNEM.
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3. Lienb ¢ UHOYKTUBHOCTBIO.

Mpn Toke J = Jm sin wt B UENW C MHAYKTMBHOCTBIO BO3HMKAET 3. A. C.
CaMgNHAOYKLINY
e =-Ldi/dt=-Ld(Umsinwt)/dt=-LJmwcoswt=E[msin(wt-n/2)
Ecrm  uemb € WHAYKTUBHOCTbIO  o6GnagaeT  HUYTOXHO  Manbim
conpoTtusnexuem (r = 0) , To no BTOpoMy 3akoHy Kupxroga u +e [ =1r =0,
OTKYAi@ HaNPsKEeHWe Ha 3aXUMaXx Lemm

u=-e[=LJmwcos wt =Um sin ( wt+ n/2) (1-2)  cnepoeatenkHo,
NPUNOKEHHOE K UEnW HanpsXXeHUe BhI3bIBAST B Hel Tako! TOK, MarHutHoe
floNe KOTOPOFO NPV CBOEM W3MEHEHWW B KaXKOblidi MOMEHT BpPeMeHin
VHOYKTMPYET 3. 4. C. CAMOMHAYKUWMW, PaBHYIO ¥ NPOTUBOMONIONHYIO MO
HanpasREHWo NPUNOXEHHOMY HaNPSXKEHMIO, T. €. YPABHOBELUNBAIOLLYIO 3TO
HarnpsikeHue.
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W3 ypaBHeHVs 1 pucyHKa cneayer, YTo TOK OTCTaeT no dase oT HanpsxKeHus
Ha % nepuoaa — Ha ;1 /2 nnv onepexaeT no dase a. a. ¢. e | Ha % nepuopa.
370 BbIZBAHO TEM, YTO 9.4.C. NPONOPUWOHANBHA M3MEHEHWIO TOka BO
BpemMeHW. Tpu NPoXoXAEeHWU ToKa Yepes MakcumanbHoe sHadeHwe, Korpa
CKOPOCTE M3MEHEeHWsi ero pasHa HyMI©o, 3.4.C. Takke pasHa Hynwo; npu
NPCEXOEHWA TOKa Yepea HyneBoe 3HaueHWe, Koraa CKOPOCTb M3SMEHEHUS
ero Hauwbonbwan, 3. 4. C. MakcumarnbHa. Mo 3akoHy [fNeHua npwn
ONOXUTENLHOM NpupalleHnn Toka (di / dt> 0) 3.4.c. HanpasneHa BCTPEYHO
TOKy, # HaobopoT, npu oOTpuUaTenbHOM nNpUpaleHWn Toka 3.4.C.
HanpaeneHa OAMHAKOBO C HuM. TlO3TOMY, B TeueHue NepBON YETBEPTU
nepvoga npu HapactaHum Toka 9.4.C. OTpuuaTenbHa, a B TeYeHWe BTOpon
YeTBepT nepuoaa npu yGbiBaHUK TOKa nonoXxurensHa.
WhayKTUBHOE CONpOTUBNEHNE.

W3 ypaBHeHuWii cnegyeT, 4To Um = ELm = Jm wL  0TKyAa HanuiueM 3aKoH
Oma AN aMnanTyaHbIX 3HadeHnii Jm =U / wlh = Um / X| pasgenue Ha 2
nonydyum 3akoH Oma ansa geicrseylolmx sHavenuin J =U / wL = U/XL
OTHOLLEHUE HanpsxeHus K Toky uenn UM = x{ = wL = 2nfL nasbiBaeTca
PEaKTUBHLIM  CONPOTUBNEHMEM  MHAYKTUBHOCTM  WNKW,  UHOYKTUBHBLIM
congoTusneHnem.  VIHOYKTWBHOE  CONPOTUBIIEHWE  NPONOPUWOHANLHO
MHAYKTMBHOCTY 1 YacToTe ToKa.
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MrHoBeHHas MOLLHOCTb B Uenk C MHAYKTUBHOCTBIO
P =ui = Um(wt +n/2) Jmsinwt =Um Imcoswt sinwt = Um Jm % sin2wt =
= U sin 2wt

PR \if \‘p

MOWHOCTb U3MEHNAETCH C ABOINHOM 4acTOTOW 2 pasa B Te|WeHun rnepuopa
AocTuras nonoxutenoHoro mMakcumyma U J = J wlL v gBa pasa gocturas
Takoro e OTPULIATENEHOTO MaKCUMyMa.

Mpu HapacTaHuK Toka, a crneaosaTeribHo U MarHUTHOMO MoToka (nepeas U
TPETbA YETBEPTU Nepuona) He3aBUCUMO OT ero HamnpasrneHMa NPoUCXoanT
HakonfeHne aHeprium MarduTHoro nons ot 0 4o makcumyma, Lenb paGotaet
B pexume noTpebuTens, YTO COOTBETCTBYET NOMNOXUTENbHOMY 3HAYEHUIO
MOLMAOCTH Lienu.

Mpu ymeHbleHUn Toka, a CrnefoBaTensHO W MarHuTHoro notoka (2 u 4
YacTu mnepvoga) NPOUCXOAUT YMEHbLUeHMe SHEpruv MarHWTHOro fonsA or
Makcumyma Ao 0, koTopas BO3BpallaeTCa Lenbio reHepaTopy. B at vacTn
nepuopa uens paboTaeT Kak  reHepaTop, 4TO  COOTBETCTBYeT
OTPULATENBHOMY 3HAYEHWIO MOLUHOCTY LiEMNN.

MaxkcumanbHoe 3HaueHue MOUHOCTU Q C UHAYKTUBHOCTBIO B LMY NPUHATO
Ha3bLIBATL peakTUBHON MowHOCThI0 Q=Umim/2=Ul= fwl

EanHmua  u3MepeHnus  peakTMBHOW  mowHocTM  (Bap) BoONkT-amnep
PEeaKTVBHBIA.

4. Llenb ¢ aKTUBHBLIM CONPOTUBNEHNEM U UHAYKTUBHOCTBIO.

Ecnv B KaTyllke C aKTUBHbIM CONPOTMBNEHWEM I' U WUHAYKTUBHOCTbIO L
NPOXOAUT NEPEMEHHBIA TOK

I'=Imsinwt To, no 2 sakoHy Kupxroda

U+ e|l=|r oTkyaa HanpskeHWe Ha 3axumax
U=ir—el=ir+Ldildt=Ua+UL

MNepeas cnarawwias HanpsxkeHus Ua = | r  HasbiBAETCA aKTMBHbIM
HanpsXxeHWeMm, a sTopas u | = - e| = L di/dt peakTveHbIM HanpskeHuem.
AkTVBHOe Hanpsbkenwue Ua =ir =Im r sin wt = Ua.m sin wt___uameHsertcs

cuHycomMaansHo, cosnagas no dgase ¢ TOIF
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[image: image4.png]" AMNAvTyga akTuBHOro HanpskeHus Ua m = Jmr a feiicTeyioLee 3HauYeHne ero
Uam=Jr. PeaktusHoe Hanpsiketue ul = Ldildt = wlm cos wt = Uy sin(wt +
n/2) u3MeHsAETCs CuHyconaarbHoO orepexas no dase Tok Ha 90°

AMNNNTYAa peakTUBHOro HanpskeHus ULm = wLJm a peiicTeylollee sHaveHne
ero Ul=wbd=xlJ

HanpsxeHne Ha 3axkumax uenn U =Ua + U=

= Ua,m siffwt + Um sin(wt+n/2) = Um sin(wt +¢) nameHseTcs cuHycouaanbHo
onepexas no ¢ase Tok Ha yron X .

BexTopbl Hanpsbkennit Ua UL u U 06pasyoT npamoyronbHblil TpeyronbHuK
HanNPsHKeHWN, U3 KOToporo crneayet, uto U = E + TaKoW e 3aBUCUMOCTbIO
CBA3aHbl U COOTBETCTBYIOLME aMNNUTYALI Hanpskeruid Um =\[Ua'm + UL

Ve Y,

Ev

Yron cagura chas Mexay HanpsKeHnem u TOKOM 8 Lienu onpeaenseTcs vepes
cos Y=UaU wwm tqy=UL/Ua
MonHoe 9gg1pomaneuue uenw.

Tak Kak TPeyronbHUK BEKTOPOB HaNpPshKeHWi NPAMOYFOnbHLIA, TO Korga ogHa
CTOPOHa HeM3BECTHA €& MOXHO onpeAenuTsb no Teopeme Mucharopa.

~U=ugsur
z 4
Otvkyna ®
uus+ut &
Va el

Ecnn cTopoHbt TpeyronbHUKa HanpAXeHWH pasaenyTs Ha TOK J, TO YIIbl OT 3TOro
HE M3MEHSATCH U Mbl NONYYUM HOBbIR TPEYIONBHUK — TPEYFONbHUK CONPOTUBNEHNA.
Bce cTopoHbl 0603Ha4aloT CONPOTUBNEHUR, a TMNOTEeHY3a ero ABNAETCA NOMHbIM
CONPOTUENEHUEM Lienu.
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W3 TpeyromnbHuka CONPOTUBNEHMIA BUAHO, UTO NOMHOE CONPOTUBEHUE Z PaBHO
reOMEeTPUUECKON CYMME aKTUBHOMO I' M MHAYKTMBHOMO XL CONPOTHBNEHU.
OTclona NonyuuM: z° = r x,= 13 3T0ro CreayeT z =\rt X,’

Moctponm rpaq:vm MrHOB! Hgm MOLUHOCTH And Fconpomaneuwa ¥ MHEYKTUBHOCTU
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[image: image5.png]W3 rpacdhuka BUAHO, Y4TO CPERHAA WNW aKTUBHAA MOLLHOCTL He paBHa Hynio. B
3TOM CAlyyae B TEYeHUW HEKOTOPOIl YacTh Neprofa MOLUHOCTb B Lienu TpaTuTcs
Ha Harpes COMPOTUBNEHUs N 0Bpa30BaHWe MarHUTHOMO NONS KaTYLKU (MOLLHOCTL
nonoxurenbHa). B TeueHnu apyroli 4acTu rnepuoaa MOLLHOCTb BO3BPAaLYAETCH
yenu (MOLYHOCTL oTpuLaTeneHa).
Takum 0Gpa3om, CPeRHAS NN aKTUBHAA MOWHOCTL P nepemeHHOro Toka 3aBnucuT
He TOfbKO OT BEMUUMHLI HanpskeHus U n Toka J, HO Tak e n oT casura ¢as ¥
Mexay Humu, Yem Gonble casur az mMexay HanpsHKeHUWEM U TOKOM, T.€.4YeM
Bonbure yron _‘{ Tem MeHswe cos ¥ W TeM MeHble aKTUBHAT MOLLHOCTb.
5. el Llenb c &MKOCTBIO.
Ecnn B uens nepemeHHOro Toka BISHHOMUTL KOHAEHCATOpP TO oH ByAeT 3apaxaTsca
nonepemMeHHo To B OQHOM, TO B ApYroMm HanpasneHwd. Tpu atoM B uenwn Gyaet
NpoXoauTe NEepPeMeHHbIA  TOK. B MOMEHT BKNIOMEHUs1 HanpshkeHue Ha
KOHAEHCATOpe paBHO Hymo. Ecnu BKNIOYMTb KOHAGHCATOP K NepeMeHHOMY
HanpPAXeHUio CeTi, To B TeHeHWe NepBol YETBEPTH repnoaa, Korga HanpsxeHue
uenu ByneT so3pacTaTh koHAeHcaTop OygeT 3apsaxaThes
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Mo mepe HakonneHWs 3apsfoB Ha o6KNagkax KoHAeHcaTopa HanpskeHue
KoMaeHcaTopa yeenuunBaeTcA. Korga Hanpsbkenve ceTU K KOHLY nepeow
4eTBepTV nepexoaa AOCTUrHET MakCUMyma, 3apsf KoHAeHcaTopa npekpaljaeTcs
v TOK B UENW CTaHOBUTCA paBHBIM Hynlw., ToKk B LeNn KoHaeHcaTopa
onpegensercsa i=Ag/pt, rAe g- Kon-Bo 3NEKT-Ba NpoTeKawwee nNo uenu.
G=Cu=Cue , roe C-&MKOCTb KOHAGHCATOPA ; U- HanpsKeHWe CeTH; Ug-
HanpskeHue Ha obknagkax KoHpeHcartopa. OKoHYaTenbHO UMEeM

<.

1= Cau/at = C Aus/At, ecnm Au/ st MaKCMansHO TOK Tak e MakcuManeH U

HaoboporT.

Bo BTOpYyio 4eTBepTh nepuofa HanpsxeHwe cetM GyAeT yMeHblUaTbCA «
KOMAEHCaTOp HauHET paspskaTbCsl. TOK B UENW MEHSIeT HanpshkeHWe Ha
ofpartHoe. B cnefyloliyto NONOBMHY NepuoAa HampsXeHue CeTM MEHsieT CBO&
HanpasreHve u HacTynaeT nepesapsa KoHAeHCaTopa W 3aTeM CHOBa ero 3apa.
W3 rpadwmka BUAHO, UTO TOK uenu ¢ EMKOCTLIO onepexaeT no ¢ase Ha 90
Hanpsxenve cetn. [ns feicTeyioljero 3sHaueHust Toka nonyuum | = 2nfCU
ofosHauasn xe = 1/ 2nfC = 1/ wC A€ Xe HA3LIBAETCH EMKOCTHBIM

COMPOTUBNEHNEM, NN PEAKTUBHLIM CONPOTUBNEHUEM EMKOCTI
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[image: image6.png]3akoH Oma Ans Lenn NMepeMeHHoro Toka coaepxaileit émkocte I = U/ xg
HanpsbkeHne Ha oGknagkax KOHAEHCcaTopa Uc = T X
Ta uacTs UenM xOTOpas YyPaBHOBELUWBAET KanpseHue KoHAeHcaTopa
Ha3biBAaETCA EMKOCTHbIM MajeHuem HanpsweHus u  obosHavaetcs Uc.
EMKOCTHOE CONpOTUBNEHUE X , TaK XKEe KaK U MHAYKTUBHOE 3aBHUCUT OT YacToTbl
NEepeMeHHOro  Toka. Ho ecnu c yBenudeHMeM u4acToThi WHOYKTUBHOE
COMPOTUBNEHUE YBENUUUBAETCA, TO, HAoBoPOT, eMKkocTHoe conpoTueneHve Bynet
yMeHbWaTCR.

MpumMeHyM opMyny CPpeaHelt U akTUBHON MOLHOCTY ANS LIeny C EMKOCTbIO.
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Tak kak B LUeny ¢ EMKOCTLIO TOK ONepeXaeT HanpsXeHWe Ha 900, To ¥ =90;
cos ¥ = 0, noaToMy aKTVBHAs MOLIHOCTL TaK Xe PaBHa HyYMiO T.e. B TaKoW Lemnu
pacxona souHOCTN HeT. U3 pUCYHKa BUOHO, YTO B NMepByio ueTsepTb nepuoaa
uenb ¢ éMKoCTbio 3abupaeT u3 ceTu aHepruto, koTopas 3anacaeTca B an. [one
KOHAeHcaTopa. B cnepytoluyio 4eTBEpTh MEepUosa KOHAEHCATop paspAXaeTca Ha
ceTb oTAaBas et 3anacéHHylo sHepruo. Takum obpasom B Lenn ¢ EMKOCTbIO
nponcxXoaAMT nunwbe oOBMeH osHeprueli 6e3 e& noTepb Mexgy CeThbio ¢
KOHAGHCATOPOM.




