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AneKTpoTexHuka - 3TO 00NacTb HAaYKN U TEXHUKN,
n3yvaroLliasi aNeKTpnyYeckme n MarHUTHble SIBNEHUS
N NX NCNONb30BaHUE B NPAKTUYECKMX LIENSX.

Kaxxgasa Hayka MMeeT CBOKO TEPMUHOSOINI0. 3anoMHUM
TEPMUHbI, MOHATUS 3NEKTPOTEXHUKN.

ANeKTpuyeckas uenb - 3TO COBOKYMHOCTb YCTPOWUCTB,
npegHasHauYeHHbIX A4S NPOU3BOACTBA, Nepeaayu,
npeobpasoBaHNs U UCMOSb30BaHNS ANTIEKTPUYECKOro TOKa.



Bce anekTpoTexHu4yeckme yCTpPoOUCTBa Mo HazHa4vyeHuto,
NPUHUUNY OEUCTBUA U KOHCTPYKTUBHOMY OQDOPMIIEHUIO
MO>XHO pa3fennTb Ha Tpu BorbLUne rpynriobil.

UCTOYHMKM 3HEprum, T.€. yCTPOMNCTBA, BbipabaTbiBatoLmne
9NEeKTPUYEeCKUN TOK (reHepaTopbl, TEPMOINEMEHTHI,
dOTO3NEMEHTbLI, XUMUYECKNE SNIEMEHTDI).

[MpneMHUKN, N Harpyska, 1.e. yCTPOUCTBA3,
noTpeobnaoLme INEKTPUYECKUIN TOK (ANEKTpoaBUraTenu,
aneKkTporamnbl, 3NeKTpoOMexXaHuU3Mbl U T.4.).

lMpoBOAHUKM, a TaKXKe pa3nnyHasa KOMMyTaLUOHHas
annapartypa (Bblknodarenu, pene, KOHTakTopbl 1 T.4.).



[1ns paboTbl ar1IEKTPUYECKOM LIENnn Heobxoanmo
HanMymne NCTOYHUKOB 3HEPrum.

B ntobom UCTOYHMKE 3a CHET CTOPOHHUX CUJT
HE3NEKTPUYECKOIro NPOUCXOXKOEHNSA CO30AETCH
aneKkTpoaBmXKyLlaa cuna (3.4.c).

Ha 3axumax NUCTOYHMKA BO3HUKAET Pa3HOCTb
noTeHumnanoB nnu HanpsixeHue (U), noa
BO3ENCTBMEM KOTOPOro BO BHELLIHEWN,
npucoeanHeHHOU K UCTOYHUKY YacTu Lenu,
BO3HUKAET SNEKTPUHECKUN TOK.



PasnnyaloT akTUBHbIE U NaCCUBHbLbIE Lenuy,
YYaCTKU N 3NIeMeHThI Lienew.

AKTUBHbIMMW Ha3bIBAlOT SNEKTPUYECKME
Lienu, cogepkallme MCTOYHUKU SHeprnuy,
NacCUBHbIMM - 3rIeKTpUYecKune Lenu, He
cogepxalime NCTOYHMKOB SHEPTUMN.



HanpaBneHHoe ABWMXEHUNE SNNTEKTPNHECKNX 3apPAO0B HA3bIBAKOT
ANEeKTPn4eCKMM TOKOM.

ONEKTPUYECKMN TOK MOXKET BO3HMKATbL B 3aMKHYTOM
SrIeKTpMYEeCcKoun Luenun. IneKTpuYecknuin ToK, HanpasneHue n
BeJIMYMHA KOTOPOro HEN3MEHHbI, Ha3biBalOT MOCTOAHHbIM

TOKOM 1 0603Ha4atoT nponucHon 6ykson 1.

OrNEKTPUYECKNIN TOK, BENIMYMHA U HAanpaBfieHME KOTOPOro He
OCTalTCA NOCTOAHHBLIMU, HA3bIBAETCHA NePeMEeHHbIM TOKOM.
3Ha4YeHMe NepeMEHHOro Toka B paccMaTpmMBaeMbli MOMEHT
BPEMEHU Ha3bIBaOT MTHOBEHHbLIM 1 0603HaYal0T CTPOYHOM
bykBon i.



ArnekTpuyeckas Lernb MOXET cogepKaTb:
KoOMMyTauUMOHHbIE 3TIEMEHTHI (BbIKNOYaTenu)
3allUTHbIE 3NIEMEHTLI (NpeaoXpaHuTenu)

KoHTponupyrLwine anemMeHThl
(M3mepuTenbHble NpuUbopsbl)



ONEKTPUYECKYIO LIEMb Ha3bIBalOT IMHEUHOMWN,
ecrnin HX OAWH NapaMeTp Lienu He 3aBUCUT OT
BENNYUHbI U HanpaBreHUsa ToKa, UNn
HanNpPs>KEHUS.

AneKkTpunyeckas Lenb ABMAETCA HeFIMHEeNHOMWN,
eCInn OHa CcoaePXUT XOTS Obl OANH HENMNHENHBIN
SNEMEHT.

[TapameTpbl HENMUMHENHbIX ANTIEMEHTOB 3aBUCAT
OT BENUYUHbI U HanpaBlieHUs TOKa, UK
HanNpPs>KEHUS.



AneKTpuyeckasi cCxema - 370 l 1
rpachuueckoe n3oGpaxeHme —— S 52 ( )3
3MEeKTPUYECKON Lieny, - I 1
BKItoYatoLLiee B cebs yCNoBHbIE

0603HAYEHWS! YCTPOIICTE 1 Ha puc. n3obpaxeHa anekTpuyeckas

CXema Lenu, CoOCToSALLEN N3 NCTOYHUKA
NMOoKa3blBakllee COeaUHEHNE 3TUX  sHeprum, anektponamn 1 v 2,

yCTpOl‘/’ICTB aneKkTpoaBurartesid 3.

[lnsa obneryeHnsa aHanusa Riﬁ]

ANEKTPUYECKYIO LieMNb 3aMEHSIOT HRI R, H R,
CXEMOW 3aMeLLIEHMS. E (D

Cxema 3amMmeLleHuUs - 31O

rpagomnyeckoe n3obpakeHune cxema
9NEKTPUYECKON Lienn C NOMOLLbIO 3aMeLLEHNS]

naearnbHbIX NIEMEHTOB,
napameTpamMmn KOTOPbIX ABMNSAOTCS
napameTpbl 3aMeLl,aeMblIX
9NEeMEHTOB.



[TaccuBHbIE 3N1eMEeHTbl CXeMbl 3aMeLleHuUs

[1lpocTeniMMm NnacCcUBHbIMU NIEMEHTAMN CXEMBbI
3amMelleHNnsa aBnA0TCa conpoTuBneHne, UHAYKTUBHOCTb
N eMKOCTb.

B peanbHoOW Lenu anekTpnyecknm conpoTuBeHNEM
obragatoT He TONbKO peocTaT Unm pesncTop, HoO U
NPOBOAHWUKM, KaTYyLLKK, KOHAeHcaTopbl 1 T.40. Obwum
ceolcmeom ecex ycmpoucms, obriadarowiux
cornpomuserieHUeM, sigriiemcs Heobpamumoe
rnpeobpasosaHue 3rekmpu4yecKkou 3Hepauu 8 meriyiosyio.

TennoBasd aHeprus, Bblgendemasi B COnpoTUBIEHUN,
NOfIE3HO NCMNOMb3YETCHA NN PACCENBAETCS B
npocTpaHcTBe. B cxeme 3amelleHns BO BCEX Crny4vasix,
Korga Hago y4ecTb HeobpaTumoe rnpeobpasoBaHue
SHEPrum, BKN4YaeTcsa ConpoTuBNeEHUE.



ConpoTueneHne npoBoAHWKa ornpenenaerca no dopmyre
[Oe | - AnnHa NpoBOAHUKA; R=p i
S - cevyeHune; S
r - yaenbHoe conpoTuBIieHNe.

b

BennunHa, obpatHass CONPOTUBIIEHUIO, Ha3blBAETCH
NPOBOANMOCTbIO. 1

g=—.
R

ConpoTtuneHne namepsietcs B omax (Om), a npoBoAMMOCTb
- B cuMmeHcax (Cm). ConpoTnuBneHmne B CXxeme 3aMeLleHuns
nsobpaxkaerca cnegyrowmm odopasom: R




MHAYKTUBHOCTbLIO HasbiBaeTCcs UaearnbHbIil 9NeMeHT
CXEMbI 3aMELLEHUS, XapaKTEPM3YIOLLUIA CNOCOOHOCTb Lienu
HakannMBaTb MarHUTHOE None.

[TonaratoT, YTO MHAYKTUBHOCTbLIO 00nagaroT TOSbKO
NHAOYKTUBHbIE KaTyLWwKN. NHOYKTUBHOCTbLIO APYruX 95IEMEHTOB
9riekKTpmnYecKkon Luenu npeHebperator.

MHOYKTUBHOCTb KaTyLLIKWU, U3MepsieMast B W@
reHpwm [[TH], onpenendeTca no dpopmyre

roe W - YMCno BUTKOB KaTyLLKW;
® - MarHUTHbLIN NOTOK KaTYLLUKN, BO30OYXOaeMbl TOKOM i.
Ha pucyHke nokaszaHo nsobpaxeHne NHOYKTUBHOCTU B CXEME 3aMELLEHMA.

Ha pucyHke nokasaHo nsobpaxeHne MHOYKTUBHOCTU B CXEME |1}
3ameLleHns. D



EMKOCTBLIO Ha3bIBaeTCH naearnbHbI 3NTEMEHT CXEMBbI
3aMeLLEeHNs], XapaKTepm3yoLmMn cCnocobHOCTb yYacTKa
ANEKTPUYECKOU LEeNU HaKanmBaTb 3NEKTPUYECKOE Norie.
[lonaratoT, YTO eMKOCTbIO 00r1aaaroT TONbKO
KOHOeHcaTopbl. EMKOCTBLIO OCTanbHbIX 311IEMEHTOB LIEMNYU
npeHebperator.

EMKOCTb KOHAEHCATOopa, namepsaemas B o« g
onpenenseTcs no opmyne: C=—,

[le g - 3apsa Ha obKknagkax KoHaeHcaTopa;
Uc - HanpsbXeHne Ha KoHOeHcaTope.

Ha pucyHke nokasaHo nsobpaxxeHne eMKoC " e
3amMeLleHns




OCHOBHbIe onpegerieHns, oTHocsLWmnecCsHd K CxemMmam .

Pasnunyator pa3BETBJIEHHbIE N HEPA3BETBIIEHHbLIE CXEN
F I

g, IR

Ha puc. nsobpaxeHa HepasBeTBNeHHas cxema.

Pa3BeTBneHHasa cxema - 3To CnoXxHasi KoMonHauus
COEVNHEHUI MAaCCUBHbIX N aKTUBHbIX 31TEMEHTOB.

Ha puc. nokasaHa pa3BeTBNeHHada cxema, cogepxawiasa asa nctodHmka S0C m
5 COnpOTUBIIEHNN.
ConpoTuBneHnsa coeanHUTESNbHbIX NPOBOLOB MPUHNMAKOT PaBHbLIMU HYITIO.

Ha puc. nokasaHa pa3BeTBNeHHada cxema, cogepxawiaa asa nctodHmka S0C m
5 COnpOTUBIIEHNN.




Y4acTOK aneKkTpru4ecKkoun Lenu, no KOToOpomMy NpoxoauT
OOWH W TOT XK€ TOK, Ha3blBAaeTCH BETBbHO.

MecTo coeanHeHus aByx 1 bornee BETBEN INIEKTPUYECKOM
Lilenn Ha3blBaeTCH Y3NOM.

Y3en, B KOTOPOM CXOOATCA ABE BETBU, HAa3bIBAETCH
YyCTPaHUMbIM. Y3en sABNsAeTcs HeyCTpaHUMbIM, ECIIN B HEM
coeMHEHbI TPX 1 DonbLLEE YNCIIO BETBEN. Y3€en B CXEME
0D0O3Ha4YaeTCcHa TOUYKOMN.

[NocnepoBaTenbHbIM Ha3bIBAOT TAaKOe COEANHEHME
y4aCTKOB Lienu, Npu KOTOPOM YepE3 BCE YHaACTKU
NPOXOAUT OAUHAKOBLIN TOK.

[Tlpy napannenbHOM cCOeaUHEeHUU BCE Y4aCTKU Lenu
NPUCOEONHAIOTCA K OQHOW Nape y3noB, HaxoO4ATCcs noa
OOHUM N TEM XK€ HarpsiXkKeHUeM.

JTiobon 3aMKHYTbIV NMYTb, BKIOYaKOLWMKA B cebs1 HECKOMNbLKO
BETBEW, HA3bIBAETCH KOHTYPOM.



Pexnmbl paboTbl aNeKTpn4eckmnx Lenemn

B 3aBMCUMOCTM OT Harpy3ku pasnuyatoTt cnegyoLimne pexxmmMmbl padoTbi:

HOMMHaanbIVI, (SJ'IeKTpOTeXHVI‘—IeCKI/Ie yCTpOMCTBa paboTaloT B yCrOBUSX,

YKa3aHHbIX B MaCnOpPTHbIX AaHHbIX 3aBO4a-U3roTOBUTEJIA. B HOPMaJibHbIX YCJITOBUAX
BEJINYNHbI TOKa, Halrpa>xeHnq, MOLLHOCTW HE MNMPeBbILaloT YKa3aHHbIX 3Ha4YeHUNn)

PEXNM XOJNMOCTOro Xxoaa, (BO3HI/IKaeT nNpu oOpbIBE LIENU UM OTKITHOYEHUM
COMPOTMBIEHVS Harpy3Kku)

KOPOTKOIO 3aMblKaHUA, (nonyqaeTc:ﬂ NpY CONPOTUBIIEHUN HArpy3Ku,
pPaBHOM HYJI0. TOK KOPOTKOIo 3aMblKaHUSA B HECKOJSIbKO pas npeBbllaeT HOMUHaNbHbIN
TOK. PeXXnm KOpOTKOro 3aMbikaHNA ABAAETCA aBapUNHbIM.)

cornacoBaHHbIU PeXUM (CornaCOBaHHbM peXum HacTynaeT Toraa, korga
COMPOTMBIIEHMNE HArpy3kn CTaHOBUTCHA PaBHbIM BHYTPEHHEMY CONPOTUBIEHUIO

NCTOYHUKA. FIpM 9TOM B HaArpys3ke BblgendercAad MakCnMmalsibHad MOLLHOCTb. )



OCHOBHbI€ 3aKOHbI AJNIEKTPUYEeCKNX ueneu

Tok, npoTekatoLMn Yepes conpoTneneHne R, nponopunoxar , ., :R -

S

nageHunio Hanpa>xeHnqa Ha ConpoTmaIiEHNN N O6paTHO I
nponopunoHareH BefindnHe 3Toro ConpoTmBIiEHUA. Uap

I_Ia,El,eHI/IeM HanpAa>XeHnd Ha CornpoTmnBrieHNN Ha3blBa€TCA Npon3BeneHme
TOKQ,

NnpoTeKakLlero 4epes cornportunerieHne, Ha BeJin4nHy aToro -
COMPOTUBIEHNS 7 U o |

R




OCHOBHbIMW 3aKOHaMW 3IEKTPUYECKUX Llenen, Hapsaay ¢ 3akoHoMm Oma, SBnsTCS
3aKoHbl banaHca TOKOB B pa3BeTBIIEHUSX (MNepBbIM 3aKOH Knpxroda)
n banaHca Hanps>KeHU Ha 3aMKHYTbIX ydacTKkax uenu (BTopon 3akoH Kupxroda).

B cooTtBeTcTBMM C NnepBbIM 3aKkOHOM Kupxroda, anrebpan ZI =0 ‘YMMa TOKOB B
nobom y3ne Lenu paBHa HyIo:
\\Il I,

Bo3bmem cxemy Ha puc. 1 3anuuem and Hee ypaBHeHue & %‘I
no nepBoMy 3akoHy Kupxroda 14//‘%3
Tokam, HanpaBneHHbLIM K Y3y, NPUCcBOMM 3HakK "nsioc”, /‘/

a TOKaMm, HarnpasJSieHHbIM OT y3sia - 3HaK "MUHyC".

[Mony4um cnefyrollee ypaBHeEHME:

[-L,+[,-1,=0 ., 1, +,=1,+1,



CornacHo BTopomy 3akoHy Kupxrodpa, anrebpanyeckaa cymma 34C

BOOMb NI0OOro 3aMKHYTOro KOHTypa paBHa anrebpanyeckom cymme

nageHuin Hanps>KeHU B 3TOM KOHTYpe ZE :ZU

Bo3bmem cxemy Ha puc. u
3anuiiem Ansi BHELHEro KOHTypa :
9TOW CXEMbl ypaBHEHME E, '\T,)

Nno BTOpOMY 3akoHy Kupxrodga 5
il

[Ona atoro BoiIbepemM Npon3BOSbHO

HarnpasrieHne obxoaa KOHTYpa,

-~

7

Hanpumep, Nno 4YacoBOW CTPesKe.

OLC v nageHnsa HanpsKeHUA 3anMCbiBalOTCS B NIEBYHO Y MPaBYO YacTu

ypaBHEHUSA CO 3HaKOM "Mnioc”, ecnu HanpasneHns nx coBnagatoT C
HarnpasrieHneM obxoga KOHTypa, 1 Co 3HaKoOM "MUHYC", ecrnn He
coBMagator.

[Mpu onpeneneHnn Toka B BETBU, cogepxalen nctodHmnk 3M0C,
Ncnosnb3yoT 3akoH OMa anga akTMBHOW BETBU



BosbmeM BeTBb, coaepiKallyro conpoTnBJieHUA

1 nctouHmkn 3NC. BeTBb BKNtoYeHa K y3nam T x E,
a-b, n3aeecTtHo HanpaBneHne Toka B BETBU p R[:‘ ( "',:,' {% (< fj-.
Bo3bMeM 3aMKHYTbIM KOHTYP, COCTOSALLUN U3 T el e
aKTUBHOW BETBU U CTPESKMN HanpsxeHua Uab, Usn

N 3anuem gns Hero ypaBHeHue 1, I,
Nno BTopomy 3akoHy Knpxroda. —
Buibepem HanpaBneHne obxoaa KOHTypa E (1) R, R, (

MO YacoBOW CTperke
[Mony4nm

!
[ [[HR
[-R+I-R-U, =E —E, L e

=
(B

3 aToro ypaBHeHUs BbiBegeM popmyrny And ToKa

Up +E, — L, B obLiem Buae ] = Vs +ZE
R +R, > R

roe ZR CyMMa COMpOTUBNEHUN BETBU; ZEanre6pamquKaﬂ cymma 3C.

J =

S0C B hopmyne 3anncebiBaeTca co 3HakoM "nnroc”, ecnu HanpaBneHne ee
coBrnagaeT C HanpasfieHNeM ToKa 1 CO 3HakKoOM "MUHYC", ecnin He coBMNagaer.




[lepeMeHHbIN TOK

[Tpn pacCcMOTPEHUN INEKTPUYECKMNX KOornebaHnm

NPUXOOUTCH NMMETb aeno C TOKaMW,
N3MEHSAOLWMMNCS BO BPEMEHUN — NMepPeMeHHbIMU

TOKaAMMU.

| =1, sin(wt + ¢)
3akoH Oma u BbITEKAKOLME N3 HEIO NpaBuna
Kupxroda 6binin ycTaHOBMEHbI st NOCTOSIHHOIO
Toka. OgHako OHM OCTalTCA crpaBeasiMBbIMU U
ONS  MrHOBEHHbIX 3Ha4YeHUNn WU3MEHSIIOLLErocs

TOKa.



ONeKTpoMarHUTHble CUrHanbl pacrnpoCcTPaHAKTCS No

Llenn Co CKOPOCTLHIO CBETA C.

» [lycTb | — AnnHa anekTpuyeckoun uenm.

» Bpewma pacnpocTpaHeHua curHana B A4aHHOW Lienu
t=1/c.

» Ecnu t <<nlo makue moku Ha3blearomcs

keasucmauuoHapHbIMu (T — nepnof KonebdbaHum

TOKa).

* [1pn 3TOM YyCNoBUM MrHOBEHHOE 3HAYEHWE CUMbl TOKa

BO BCEX y4acTKax uenu dyaeTt NOCTOAHHbIM.

» [lnga vyactotbl 50y ycnoBue KBasmcTtaLunoHapHOCTHU

byaet BbINONHATLECA npu gnunHe uenu ~ 100 kv



BekTopHOe nsobpaxeHme cuHycomaanbHO
N3MEHSIOLWUXCA BEeJIMYUH

[paduryeckn cnHyconaanbHble BENUYMHBLI N300paxkaloTcs B BUAE BpallaloLLEerocs
BekTopa [1pegnonaraercs BpalleHne nNpoTUB YaCOBOM CTPESIKM C YaCTOTOM
BpalleHusa w. BennunHa BekTopa B 3adaHHOM MacluTabe npencraBnser
aMnnuTyaHoe 3HadYeHue. [1poekuunsi Ha BepTUKarbHY0 OCb €CTb MFHOBEHHOE
3Ha4YeHue BeJIMYUHDI.

COBOKYMHOCTb BEKTOPOB, N306paXaloLLnx CUHycouaanbHble BENIMYNHBI (TOK,
HanpskeHue, OC) ogHOM N TOM e YaCTOTbl Ha3blBalOT BEKTOPHOM
AvnarpaMmmomn.

BekTopHble BEMNYMHBI OTMEYAOTCHA TOYKOM Ha[, COOTBETCTBYHOLLMMU
nepeMeHHbIMN.

r L=anr




BekTopHble AnarpamMmmbl HALLIMN LLMPOKOE NPUMEHEHWE NMpu aHanuae Leneun
CMHYycouaanbHOro Toka. VIx npumeHeHne aenaet pac4yeT uenu bonee
HarnsaHbIM U NPOCTLIM.

OT0 ynpolleHne 3aknio4aeTcsl B TOM, YTO CIOXEHUEe U BblYMTaHUE
MIFHOBEHHbIX 3HaYeHUWN BENIMYUH MOXHO 3aMEHUTb CITOXKEHNEM U
BblYMTAHNEM COOTBETCTBYHOLLNX BEKTOPOB.

MycTb, HanpyMep, B TOUKe pa3BeTBNEHNs Lienn oBLKiA ToK 13
paBeH CyMMe TOKOB ll 7 l [BYX BETBEW: 13 — ll + 12

Kaxkgbin U3 3TUX TOKOB CHycomngasieH n MOXXet ObITb
npencrtassjieH ypaBHEHNEM.

i =1, sin(ot+y,) i, =1,,sin(ot+y,) |

PesyJ'IbTI/IpyPOUJ,VIVI TOK TaKXxe 6yﬂ,eT CMHycomngarneH.
=1, sin(ot+y,)+1,,sin(ot+y, )
Onpep,ej'leHVIe aMiinTyabl [m3 Z Cba3b|l//3 JTOIo TOKa nytem CcooTBeTCTBYHOLLUNX

TPUTOHOMETPUNYECKUNX npeo6pasoBaHm7| nostydaeTcd rooMo3gkum m Mmasno HariagHbIM.
3Ha4YUTENBLHO npowe 31O ocywecTBJIAEeTCA C NOMOLbIO BeKTOpHOVI AnarpaMmmmbl.



Ha puc nsobpakeHbl Ha4danbHble NonoXeHNs
BEKTOPOB TOKOB, NPOEKLUN KOTOPbIX HA OCb
opavHaT OaktT MrTHOBEHHbIE 3HAa4YEeHUSA TOKOB
ans t=0. [Npn BpalleHnn 3TUX BEKTOPOB C
OAVHAKOBOW YIrnOBOW CKOPOCTLIO W NX
B3aMMHOE pacrnofoXeHNe He MEHSAETCH, U
yron casura dpas Mexgy HUMKU ocTaeTcs
paBHbIM . Tak Kak anrebpandeckada cymma
NPOEeKLUN BEKTOPOB Ha OCb OpaAnHaT paBHa
MIHOBEHHOMY 3HA4Y€HUIO OOLLLETO TOKA,
BEKTOpP 00OLLIEero Toka paBeH reoMeTpmnyecKom
CyMMe BEKTOPOB TOKOB: [locTpoeHue
BEKTOPHOW AmMarpammel B MacLutabe
no3BonﬂefW%npean§MTb 3Ha4yeHns 7
avnarpamMmebl, NOcre Yero MoXeT ObITb
3anncaHo peLleHne ang MrHOBEHHOro
3HadeHUsa nytem doopmMarnbHOro yyera
yrnoBou L;aclo

3 ?23 sin(a)t+1//3)

N3



1. ConporuB/icHUE B LIENH IEPEMEHHOI0 TOKA

— R Toke uenu I=1_sinwt;
[1o 3akoHy Owma:
U=IR=1_R sin wt - HarnpsxeHue
U U3MeHsiemcs CUH@a3HO C MOKOM,;
—P~0—— U_=I_R -amnnumyoa HanpsKeHusl.

C, L U
NpeHebpexmmo mansbl

VARV ARY
BekTopHas AgnarpamMmma HanpsiXkeHusa Ha
COMNpPoOTUBITIEHNN. =

P U, =R

: > (/)




2. EMKOCTb B Lienu nepemMeHHOro Toka

Tok e uenu: |[= I0 sin Wi,

R—-0 L—
1
R.=—
OC| i1
\ 0
= Kaxylyeecs
ConpoTtusneHune
€MKOCTH
U
uy -4 | -amnnumyda
" oC HanpsH>KkeHUs

Mo onpedeneHuro I = %
t
3apsi0 koHOeHcamopa: g = 4 CoS ot
®
Jf I, .
U= —_ 20 co50t= —°s1n((oz‘ I
0C 0C, 2




3. ATHOYKTUBHOCTL B LleNu NepemMeHHOro Toka
Paccmotpum uenbc R — 0

—— YY" ——1PU HaNM4Mn MNEPEMEHHOIO TOKa B
L KaTyLLKe BO3HUKAaET 94C
camMouHOyKyuu: E.=— ar
dt
¢g¢_ﬂo 3akoHy Oma ans ydactka uenu c
Q0C: U=IR—-¢e,=-¢,
dl . T
RL = L U=L—=LIl,osin| ot +—
dt 2
- KaXyLieecs
COnpoTMBREeHNe HanpsixeHue onepexaem no ¢a3se
MHOYKTUBHOCTU MOK Ha "/2

U,=1,0L|U1t

\ ® U

[N 2

HarnpsHKeHus1 \>[/ \y/ \y/
I




4.1locnepoBaTteribHoOe coedMHeHue B Lensx
nepeMeHHOro Toka.

R L C
|7 Hanps»xeHue npwu
nocrneagoBaTefibHOM
UR UL UC coeanHenmn R, L, C:

L o ~ o0
U U=) U=U,+U.+U,

1 \| - peakmueHas
CymmalU . +U,, =U =1, (DL——C cocmassnsirow
W ast
HanpspKeHust
- akmugHasi cocmasJssiroujas
Uyr.=U, =1R =
HarnpsyKeHust




AMnnumyoa
HarnpsiKeHUs::

Pe3ynbmupyrouw
ee KosiebaHue:

I\ U=U_sin (wt+ ¢)
7 0
o(a)L O)C)
Pa3za
|
-
tg@=ﬂ—m o
U, R
1 2
U, =1, R2+(0)L——j
oC




llonnHoe conpomuesnieHue uenu:

2
R =—z="Zo_ R%(wL—L)

oC

R — akTnBHOEe (OMUYECKOEe) cCOnpoTUBIIEHUE

X= @L__l-p AKTUBHOE CONpPOTUBIIEHUEe

oC

R — akTUBHOEe conpoTuBIIeHUEe OTBeYaeT 3a NOoTepr
MOLLHOCTW B Llenu.

X — peaKTuBHOE CONpPOTUBIIEHUe, onpeaenserT
BENMMYMHY 3SHEPrum nynbCUpyroLlen B Lenn ¢ 4acToTou
2W.
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[Mpy NOCTPOEHUN BEKTOPHBLIX AnarpamMm LIenM paccMOTPUM TpU Cryyasi.

X > X, uenb HOCUT MHOYKTUBHBIV XapakTep.
BekTopbl HAaNps>eHn Ha MHOYKTUBHOCTU U €EMKOCTH
HanpasneHbl B NPOTUBOMNOMIOXHbIE CTOPOHbI,

YaCTMYHO KOMMEHCUPYIOT apyr apyra.

BekTop HanpskeHusa Ha BXO4e CXEMbI

ornepexaeT BEKTOp ToKa

o7,
Ue

XL <XC NHOYKTUBHOE COMPOTMBIIEHME MEHbLLE ,

€MKOCTHOro. BekTop HanpsikeHusa Ha Bxoae o/

CXeMbl OTCTaAEeT OT BEKTOpa ToKa. Llenb Hocut @ >0 ;

€MKOCTHbI XapakTep Un

XL _ XC NHOYKTMBHOE U eéMKOCTHOE COMPOTUBIIEHNA OAVNHAKOBBI. o
HanpsaxeHna Ha MHOYKTUBHOCTU U €MKOCTW MOSTHOCTbIO
KOMMEHCUPYOT Apyr Apyra. Tok B Lenu cosnagaet

Nno dpase ¢ BXOOAHbLIM HaMNPs>)KEHNEM.

B anekTpuyeckoun Luenu HacTynaeT pexum p=0

PEe30HaHCHOro HanpsXxeHus / U=Up




TOK B pe30HaHCHOM peXxXume OOCTUraet Makcumyma, Tak
KaK nornHoe conpoTtuBneHue (z) uenun nmeet
MWUHUMAarNbHoOeE 3Ha4YeHMe.
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Z \/RZ (X ,-x.) X
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YcnoBue BO3HUKHOBEHUA pe3oHaHca: @, L = ——
®,C
, OTCloAa pe3oHaHCcHaga YacToTa paBHa

|
NS
A3 doopmynbl criegyerT, UTo pexuma pe3oHaHca MOXHO o00buTbecA
cnegywowmmMmmn cnocobamu:
N3MEHEHMEM YaCTOThI;
N3MEHEHNEM NHOYKTUBHOCTH;
N3MEHEHMNEM EMKOCTMW.



5. PaboTa n MOLHOCTb NepeMeHHOro Toka

1. NMpyn HaNM4YUM ToNbKO aKTUBHOIO
CONMpPOTUBJIIEHUSA:

(BCA paboTa nepexoauT B TEMSIO):

HanpskeHue Ha KOHUax ydactka uenu: U = Uosin wt

lNepemeHHbIN TOK B uenu: | =1, sin wt
Mrr.lnnnuunn asuauauua amnalniuacTia D =111 =1 U
sin v ’




Pabota nepemeHHoro Toka 3a dt:
A=P.dt=1_U_sin®wt dt
PaboTa nepemeHHOro Toka 3a nepuvopg T:

A= lImUmT
2
CpeaHdasa MOLWHOCTb » p >:Jz|y|n|;Um

2

<P>=1R¢
2

Lencrteyrolme (Unn apdeKTUBHLIE) 3HAYEHUA TOKa U
Hanps»XeHns:

il U

N1




[Tpn HaNW4YMK peakTUBHOIo CONPOTUBIIEHUS

- KonebaHus
MIHOBEHHOM
MOLLHOCTU C
nepemMeHon 3Haka

[ (cpeaHss
MOLLHOCTb
YMEHbLLUAEeTCs)
1
Pabota nepemeHHoro Toka 3anepuoa T:  A=—[1 U _TCOS @
2 m-— m
CpeaHasa MOLLHOCTb: A _ 1
pen L < P>—=—1 U, cosp
r 2

cos ¢ - KO PULNEHT MOLLHOCTH.
[Mpn cosdp=0 P=0



