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TEOPETHYECKHWE OCHOBBI QJIEKTPOTEXHUKHA
(mst ciemansHOCTel 1-36 04 02 «IIpomeliuienHas 3JIEKTPOHHKA,
1-43 01 03 «Onextpochabikenue (1o orpaciaam)» u 1-43 01 07 « Texuudeckast
OKCILTyaTalys S3HEProodopy10BaHUsT OPraHU3aALIHID)

1. DjeKTpHYeCKHe HenH NOCTOSIHHOIO TOKA

1.1. HauanbHele cBeleHHsI 00 3JIEKTPHYECKOM TOKe

Onextpuuecknii  3apsin. 3akon Kymona. OcHoBHBIE XapaKTePUCTHKH
SJICKTPHYECKOrO  IONS:  HANPSHKEHHOCTb,  JJIEKTPUYECKHII  MOTeHIHal,
DIIEKTPUYECKOE HanpsiKeHue. [TpoBOIHUKY B 3]IEKTPHYECKOM TOJTe.

1.2. DnexkTpHyeckui Tok

OnekTponpoBoauMOcTs.  KiaccupuKamMs — BeleCTB 10 CTEHeHH
SNIEKTPONPOBOAUMOCTH. DJNIEKTPUYECKHH TOK B NPOBOJHHKAX: BEIMYHHA U
HalpaB/ICHHE TOKa NPOBOAMMOCTH, IIOTHOCTh TOKA IPOBOJMMOCTH. Y IelbHBIE
SJICKTPUIECKHE MPOBOAUMOCTE U CONPOTHBIIEHUE, DIEKTPHYECKAss MPOBOIUMOCTD
M CONpPOTHBIICHHE NPOBOAHUKOB. 3akoH OMa. 3aBHCHMOCTH CONPOTHBIEHHS
POBOZIHHKOB OT TeMIepaTypsl. [IoHsTHE O CBepXnpoBOAUMOCTH. Pe3rcTophl 1 HX
BOJIbT-aMIIEPHBIE XapaKTEPUCTUKH.

1.3. DuekTpuyeckas uenb

DJIIeMEHTBI SEKTPUYECKUX LeTIel U UX KIacCHpUKaLysI. DNEeKTPOABHKYIIAs
cana (OC), MomHOCTP ¥ KO3DOUIMEHT MOIE3HOr0 NeHCTBHS HCTOUHHKA
3NeKTpueckol sHepruu. IlpeoGpasoBanme s/eKTpUYECKON >HEprum B Apyrue
BUIIBI SHEPTHH. ODHEprus, MOIIHOCTE M KOI(D(HUIMEHT [10JIe3HOT0 JeHCTBHS
NPUEMHHKA SNEKTPHICCKOH sHepruu. KonndyecTBeHHOE BBIpaXKeHHe SHEPTUU TPH
HarpeBaHHH MPOBOIHUKA JIEKTPUYECKUM TOKOM. 3akoH Jlxoyna—Jlenua.

Pexxumpl  snexTpuyeckHx lemed, pa6oTa MCTOYHMKA 3JIEKTPUYECKOI
SHCPruH Ha NMPHEMHHK C M3MEHSIOMIMMCS CONPOTHBIEHHEeM. CXeMbl 3aMeleH s



HUCTOYHUKOB M TMPHUEMHHUKOB 3JIEKTpHUYeCKOW 3HepruH. [loHsATHE O MacCUBHBIX U
AKTHUBHBIX 2JIEMEHTaX JIEKTPUUCSCKUX LIeTei.

1.4. Pacyer 31eKTpHYeCKHX Lenei MOCTOSTHHOTO TOKA

Ilenm wu 3apmaum pacuera sJeKTpudeckux weneil. 3akoHbl Kupxroda.
HepasBetBnennas oanexkTpudeckas uenb. [lociegoBarenbHoe — coeMHEHHE
MACCUBHBIX JJIEMEHTOB, JKBHMBAJIEHTHOE COINpPOTHUBIeHHe pe3ucTopoB. [lotepu
HanpspKeHWsl B MPOBOJAX, AeNUTeNb HanpshkeHus. [locnenoBarensHoe coeiUHEHHE
ucrounukoB DJIC. IToTeHunanbHas nuarpaMMa Hepa3BeTBICHHOH JEeKTPUYECKON
LIEIIH.

Pa3BeTBneHHas »snexkTpuveckas Henb ¢ ABymsa y3namu. [lapannensHoe
COEIMHEHHE NaCCUBHBIX 3JIEMEHTOB, SKBUBAJICHTHOE CONPOTHUBJIEHUE PE3UCTOPOB.
DnexkTpuyeckass MPOBOAUMOCTL BeTBel. (CMellaHHOE COEIMHEHHE IACCHBHBIX
9JIEMEHTOB.

Pacuer ssieKTpHyecKHX Leneld MEeTOJOM JKBHUBAJIEHTHBIX IPeoOpa3zoBaHMI.
Pacyer snekTpuueckux Lierneid MeToaoM y3JI0BOTrO HarnpshkeHHs. MeToa KOHTYPHbIX
TOKOB. MeTo/1 HalnoKeHHsI.

1.5. HesinHeliHble 3JIeKTpHYECKHE HeNH MOCTOSIHHOTO TOKA

HenuueliHple 5351eMeHTBI OJJEKTPUYECKMX IeMel IOCTOSHHOTO TOKa.
IlpakTHueckoe npuMeHeHHWe  HEeJWHEeWHBIX JIeMEeHTOB. BoibT-aMmrepHsble
XapaKkTepUCTUKH HENWHeWHBIX 37eMeHTOB. Cratudeckoe M AudQepeHLHanIbHOe
COMNPOTHUBIICHUS HEJTUHEHHBIX DJIEMEHTOB. ‘

I'padpuyeckuii pacdyeT HeIMHEHHBIX JJIEKTPUYECKHX Lerned IOCTOSIHHOTO
TOKa [pH I[OCJIEI0BATEIBHOM, I[Apa/uleIbHOM M CMEIIAHHOM COeJUHEHHUH
DJIEMEHTOB 3JIEKTPUUECKOM 1T .

2. DaeKkTpHYecKoe H MAarHUTHOE MOJIsI

2.1. DnekTpHYecKoe noJie

DIeKTpu4ecKas eMKOCTb, pacueT ee BeJHMYMHBI. DNeKTpUYecKuil npoboi u
3JIEKTpUUYECKas MPOYHOCTh AU3IeKTpuKa. [[puMeHeHe MHOTOCIONHOM H30MISLUH.

DHeprusi 3JeKTPUYECKOro IoNs KOHAeHcaropa. MexaHWYecKue CHIIBI B
JJIEKTPUYECKOM I10JIe.

2.2. MaruuTHOe noJie

3akoH Ammnepa. MaruutHas uHaykuus. [[poBOAHMK C TOKOM B MarHMTHOM
noyie. Ilpumenenue 3akoHa Awmmepa [ pacyeTa MAarHUTHOW HMHIYKIIHH.
[TprMmeHeHnue ypaBHEHHUS TOJTHOTO TOKA I pacueTa MarHUTHOW HHTYKLIHH.

MarauTHbli  TOTOK, MOTOKoclemnneHue. PabGora 1o mnepeMelleHuIo
[IPOBOJHMKA C TOKOM B MarHMTHOM [oJjie. MarHuTtHoe MNOTOKOCUEeIeHne
coOcTBeHHOe M B3auMHOe. WMHIYKTHMBHOCTB, WHIYKTHBHOCTH COOCTBEHHAs M
B3auMHas. Koadduunent mMarHuTHOH cBsi3u. PacyeT WHIYKTMBHOCTH KaTyLIKH,
JBYXIIPOBOJHOM JTUHHH.

MaruuTHble cBolicTBa BellecTBa. HaMarHWMYHWBaHME W HAMarHUYEHHOCTb
BeulecTs. HanpsskeHHOCTs MarHUTHOTO 10JIst. MarHuTHas MPOHULIAEMOCTh. 3aKOH
MIOJIHOTO TOKA.



2.3. MaruuTHble Henu

HamarnuunBanue GeppoMarHUTHBIX MartepuanoB. MarHUTHBINH THCTEpe3ucC.
OcHoBHasT KpuBasi HAMarHWYWBaHWUs. MAarHUTHO-TBEpJble, MarHUTHO-MSTKHE
MaTepHaJIBbl.

MarHuTHbIE LIeTH, LeNH U 3a7a4u (mpsamas U obpaTHas) pacueTa MarHUTHBIX
uenei. MarautHoe conpoTtusieHue. Pacyer Hepa3BeTBICHHON MAarHUTHOM LIENH C
BO3YLLIHBIM 3a30poM. PacueTr pazBeTBIeHHON MarHUTHOM LieNH.

2.4. DnekTpoMarnHuTHAsA HHAYKIUA

SIBneHue  3IEKTPOMATHUTHOW HHIYKIMH. 3aKOH  3JEKTPOMAarHUTHOMN
uHaykuuu. [lpaBuno JleHma. DiekTpoaBuKyllass Ccujaa B [POBOJHHUKE,
JABHIKYLLIEMCSl B MArHUTHOM T1OJIE.

IIpyumenenune 3aKkoHa 3MEKTPOMAarHUTHON MHAYKIHUU B IPAKTHKE.

Asnenne u DJIC camounnykuuu, sBiaeHue u IJIC B3aUMOWHIYKIIHH.
[Tpunuun pabotel Tpanchopmaropa. BuxpeBsle TOKHM, WX HCIIOIB30BaHHUE U
Croco0bl OrpaHUYEHHS.

3. DJaeKTpHYecKHe LeNnH NepeMeHHOro ToKa

3.1. Haya/ibHble CBeJeHHs O NepeMeHHOM TOKe

[Tomyyenune cunycoupansuoir DJC. Tlpunoun peHcTBUS reHeparopa
[EPEMEHHOr0 TOKa. ‘

Vpasuenus u rpadpuku cuHycoupansHoi DJIC. XapakTepHCTHKH
CHHYCOMJAIBHBIX BelW4YuH. BekrtopHble auarpammbl. CrnojkeHue U BbIYMTaHHE
CHUHYCOUJAJIbHBIX BEJIMYHH.

3.2. DaeMeHTbI H MapaMeTphl AJIeKTPHUYECKHUX Leneii mepeMeHHOro ToKka

[TapameTpsl snekTpudeckoil uenu. Llenb mepeMeHHOro TOKa ¢ aKTUBHBIM
CONPOTHUBIIEHHEM: HalpsKeHHE, TOK, MOIIHOCTh, BEKTOPHAsl JUarpaMma.

[lerns nepeMeHHOro ToKa ¢ MHIYKTUBHOCTBIO: HalpsKeHHe, TOK, MOLIHOCTD,
BEKTOpHasl auarpamma. llens nepeMeHHOro Toka ¢ eMKOCTBIO: HalpspKeHHe, TOK,
MOILHOCTb, BEKTOpHAas AXarpamma.

CxeMbl 3aMelleHNs] pealIbHBIX KaTylleK HHIYKTUBHOCTH U KOH/IEHCATOPOB.

3.3. Pacuer 3/IeKTpHYeCKHX uUeneill MepeMeHHOro TOKa ¢ NOMOIUbIO
BEKTOPHBIX 1HATPAMM

Pacyer Hepa3BeTBIEHHOH LENM MEPeMEHHOro TOKa ¢ aKTHBHBIM
COMPOTUBJIEHUEM, HHAYKTHBHOCTBIO, €MKOCTBIO IPH PA3IHMYHBIX COOTHOILIEHHSX
BEJIMYHMH peakTUBHBIX conpotuBneHuit (X, > Xe, X < X¢, X; = Xc¢). TpeyronbHuKH
HaInpsoKeHUH, COMIPOTUBIIEHHH, MOIITHOCTEH.

Pacyer Hepa3BeTBIEHHOH LeNH IMEPEeMEHHOI0 TOKa C IPOU3BOJIBHBIM
YHMCJIOM AaKTHBHBIX M PEaKTUBHBIX 3j1eMeHToB. [locTpoenne Ttonorpaduyeckoi
AyarpamMMBel.

Pacyer pa3BeTBiIeHHOM 1LenuM ¢ JBYMsSl y3l1aMH C  aKTHBHBIM
CONPOTHBIIEHHEM, HHIYKTHBHOCTBIO U €MKOCTBIO MPU Pa3IMYHbIX COOTHOLIEHHSIX
BEJIMYUH PEeaKTUBHBIX npoBoaumocteit (by > be, by < be, by = be). TpeyronbHuKH
TOKOB, IPOBOAMMOCTEH, MOIIIHOCTEH.



Pacuyer Lieny MepeMeHHOr0 TOKa ¢ JBYMs y3J1aMHi C IIPOH3BOJIBHEIM YHCIIOM
napajieNbHbIX BETBeH METOAOM IIPOBOAMMOCTEH M METOIOM BEKTOPHBIX
JHarpamMm.

KoMmneHcanusi  peakTHBHOM  MOIIHOCTM B JJIGKTPUYECKHX  CETAX.
Koadduiment MouHOCTH. MeTozibl yBeIUUeHUs KoaQQUIHEHTa MOIIHOCTH U €r0
BIIMSIHME Ha TEXHUKO-9KOHOMHYECKHUE TTOKA3aTeIH 2JIeKTPOYCTaHOBOK.

3.4. CuMBoJMYeCKHIl MeTOA pacdera IJIeKTPHYECKHX uernei
nepeMeHHOro TOKa

BripakeHue  CHHYCOWJIAIBHBIX  BENMYMH  KOMIUIGKCHBIMH  YHCIaMH.
KoMIIeKCHBIE COTTPOTUBIICHHS, TPOBOAUMOCTH, MOILIHOCTH.

3akonsl Oma u Kupxroda B cumBonudeckoil Gopme. AHajoruu ¢ LensIMu
MOCTOSIHHOTO TOKA.

Pacuer 3JeKTpHYECKMX Lered NepeMEeHHOro TOoKa C NpPHMEHEHHEM
KOMIIJIEKCHBIX YHCEIL.

3.5. DiekTpHYecKHe HelH ¢ B3aHMHOH HHIYKTHBHOCTBIO

CornacHoe ¥  BCTPEYHOE  BKJIIOYEHHE DJIEMEHTOB ¢  B3aHMHOH
WHAYKTHBHOCTBIO B OJeKkTpudeckux wensax. 3uaku DJIC M HanpsiKeHus,
00ycClIOBIEHHBIE B3aUMHOM WHIYKTUBHOCTBIO. B3anMOWHIYKTHBHOE
COMPOTHBIIEHHE.

Pacuer  3JIeKTpUYeCKMX  [emeidl ¢  B3aUMHOW  HMHIYKTHBHOCTBIO.
Tpanchopmarop 6e3 GeppoOMarHUTHOTO cep/euHMKA: BEKTOpHas JHarpamma,
BHOCHMBIE CONPOTHUBICHHS, YKBUBAJIEHTHAS CXeMa 3aMeILeHHs.

3.6. Pe3oHaHC B 2JIEKTPHYECKHX LensX

Pe3oHaHC HATPSIKEHMH: YCJIOBHS M TPHU3HAKA pE30HAHCA HANpsDKeHHH,
pe30HAHCHAs 4YacToTa, BOJHOBOE CONpPOTHB/IEHHE, HOOPOTHOCTH KOHTYpa,
YaCTOTHBIE XapaKTePHUCTHKH.

Pe3oHaHC TOKOB: YCJIOBHMsI M TPU3HAaKW pe30HaHca TOKOB, 4YaCTOTHBIC
XapaKTepPUCTHUKH.

3.7. DaekTpuyecKHe Uenu ¢ HeCHHYCOHIAJIbHbIMH MNEPHOAHYECKHMH
HANPSIZKEHHSIMH H TOKaMH

[IpuuKHBI BOSHUKHOBEHHUs HecHHYCOHAaTbHBIX DJIC, TOKOB ¥ HANpsKeHNH
B OJIEKTPUYECKMX LensX. AHAIMTHYECKOe BHIPAKEHHE HECHHYCOMIANbHOH
BeMYMHBEI B (OpME TPHUrOHOMETPHYECKOro psma. JlelcTByrollas BelH4nHA
HECHHYCOHIAIBHOr0 ToKa, Koa(duuueHT Gopmel.

PacueT »IeKTpUYECKOH Nenu INpH HECHHYCOMUIAIbHOM MepUOAHIECKOM
HaNpsDKeHWH Ha ee BXOJIE.

3.8. Tpexdaszuble uenu npu coeJHHEHUH HATPY3KH 3Be3/10H

Tpexdasusie cuctembl. Ilonyuenne Tpexdasnoit DJIC. CummerpHyuHas
Harpy3ka B Tpex(asHO#l Lenu Npu COefMHEHHH OOMOTOK reHeparopa W (¢a3
nprUeMHHUKa 3Be3710i. (PasHble, JUHEHHBIE HAMPSKCHHS W TOKH, COOTHOIICHHE
Mex 1y HUMH. BekropHnas auarpamma.

HecuMmeTpuuHasi Harpyska B Tpex(asHOH ILeNmu TpH COEIUHEHHH (a3
nmpueMHMKa 3Be3od. YersipexmpoBonnas TpexdasHas cucrema. Hampspkenue
cMellleHHs] HeliTpaiu, poiib HylneBoro nposoja. Tonorpaduyeckas aparpaMma.



PacueTr TpexdasHbIX LeIed Npy COeTUMHEHHHM Harpy3KHu 3Be3oi. Pacuer
PEKMMOB XOJIOCTOTO X0/1a U KOPOTKOI'O 3aMBIKaHHMS.

3.9. Tpex¢azubie uenu Npu coeJHHEHHH HATPY3KH TPEYr0JIbHHKOM

CuMMeTpuyHas Harpyska B Tpex(a3HO# Ienu NpH COeJIMHEHHH OOMOTOK
redepatopa u (a3 npueMHUKa TpeyroabHUKOM. PasHble, IMHEHHbIE HANPSKEHUS
M TOKH, COOTHOIIEHMS MeXJIy HHUMH. BekropHas pauvarpamma. MoIHOCTb
Tpex(ha3HbIX Lemne.

HecuMMmeTpu4Hasi Harpy3ka B Tpex(da3Hoil Lernd Mpy CoeANHEHHH 0OMOTOK
reHeparopa u (a3 npueMHHKa TPeyroJIbHHKOM.

3.10. [Iepexoanbie NpoLecchbl B 3JIEKTPHYECKHX HensiX

[ToHsiTHE © TMEpexoaHBIX Tmpoueccax. [lepBelii MW BTOPOM  3aKOHBL
KOMMYTALHH.

BxiaroueHre W OTKJIIOYEHHME KATYLIKH HHAYKTUBHOCTH IIPH ITOCTOSIHHOM
HanpsokeHUd. [lepexoAHBI mpolecc B pealbHOW HHAYKTHBHOW KaTylIKe IIpH
MTHOBEHHOM M3MEHEHHWH aKTUBHOI'O CONPOTHUBIICHHUS LIEITH.

BxrodeHue ¥ OTKIIIOYeHHE KOHAEH caTopa Py OCTOSHHOM HaNpsDKeHUH.

3.11. Hestunelinble 3JIeKTPHYECKHE LENH epeMEeHHOro ToKa

[TonsiTie HeNWHEHHBIX Leneld nepemeHHoro Toka. Gopma KpHUBOH TOKa B
Hernd C HeJIMHEHHbIM aKTHBHBIM CONPOTHUBIEHHEM IIPH  CHHYCOMJQJIBHOM
HanpsbkeHUU. Llenu ¢ HelTMHeMHBIMU AaKTUBHBIMHU 3JIEMEHTAMH.

DneKTpUUecKue LeNH ¢ HeJIMHeHHOH WHIYKTHBHOCTBIO. MieanusuposaHHas
KaTyllka ¢ (eppOMAarHUTHBIM CEpIEYHHKOM: MarHUTHBIH moTok, Tok, JJIC,
BEKTOpHAs Jxarpamma.

[ToTepud MOIIHOCTH B KATyIIKe ¢ (heppOMAarHUTHBIM cepiaedHukoM. Cxema
3aMelleHrs W BEKTOPHAas QuarpamMma KaTylIKH ¢ (eppOMardHUTHBEIM CepIeuyHUKOM
C Y4€TOM IIOTEPb.

SBnenue peppopeszonanca. Peppope3oHaHc HANPKEHUH U Qeppope3oHaHce
TOKOB.
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