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1. TPEAMCAOBHE

1.1. leau npenojapBaHus Kypca TeopeTuHieckue OCHOBH

snexTpoTexHHKa (TO3)

Kypc TO3 3aHMMaeT OCHOBHOE MecTO Cpefn obleTeXHHYSCKMX [HC-
UMIAMH, ONpefledsfiolMX TeopeTHYeCKMA ypoBeHb NPOPeCCHOHAALHOH NMOA-
roToBku SaKxaJaBpOB.

flpeqmeT Kypca COCTAB/ART B/AeXTPOMACHUTHHE ABAGHHA M MX NMPUK-
napHOe MPHMEHEeHWe ANA CO3JaHHA, nepefayl M pPaclpefe/eHMs IMeKT-
PORHEPrMM KaK YHMBepCAa/NbHOTO NMOCPe/IHMKa MeXny WCTOYHHKaMM  SHep-
MK M NoTpeBUTenAMd, [4f pelienna npobnew 2/1eTPOMEXaHUKH,d3AeTPo-
TEeXHOAOCMM, TMepefavyl ¥ pacrnpefieNeHHs HWHOOpMauuM, 3AEKTPOHHUKH,
ABTOMATUKHM, yfAPaBAeHMA, HHPOPMALMOHHO-UIMEPHTE/ABHON K BbYHCIN~
TensHol TexHUku. Kypc TO3 kak 6az0BbA KYPC LROAKEH obecneyHBarsb
KOMI/IEKCHY TMOATOTOBKY OyAyllero cleydanncTa - npodecCHOHAAbHY®
NOATOTOBKY, pPa3BMTHe TBOPYECKMX CHOCOGHOCTEH, YMeHWe QOpMyaupo-
BaTh M pellaTh HAa BHCOKOM Hay4HOM YypOBHe mnpobinems v3ydyaeMow crne-
UHaNLHOCTH, yMeHHe TBOpPHeCKd MPHMEeHATs M CaMOCTOATe/bHO NOBHIATH
CcBOA dHAHMN. DTH Uedd JOCTHrAaRTCA HA OCHOBe dyHOaMeHTasaAK3ayuu
oBpasoBaHMs, MOBHUIEHHS TBOPYECKOA AKTHBHOCTHM M CAMOCTOATENBHOCTH
paboTs CTYREHTOB, UMPOKOrO MPHMEHEeHH: BHYUCAATENbHOR TeXHMKH ©
HOBWX MHDOPMAUMOHHMX TexHosoruii (HUT) B y4ebHoM npouecce.

BHenpeHue BHUUC/AUTEAbHOW TEeXHWKH | HHT B Kypc TO3 cnocobe-
TByeT 3HAUMTENbHON HHTEHCHPHKAaUHK npoyecca obyvenun, uro ocobek-
HO BAKHO B YC/OBHAX OHCTpO yBeNM4YMBawumerocs obbeMa Hay4HO-TeXHM-
yecKol HMHpoOpMauuK, a TaKxe noMmoraer OCBOWTbL OCHOBH METONOB  Bhi-
YMC/AMTENbHOTO DXKCNepUMeHTa, YTO CBS3aHO C pasBUTHEM BONPOCOE Te-
OpHU{ M paszpaboTXoM ANTOPUTHMOB 2EKTPOTEXHWYECKMX pacueToB Ha OC-

HOBE TPHUMEHEeHWs BHYHMC/AUTENBHOW TeXHUKH.
1.2. 3apnaud H3y4enuda xypca TO3

OcHOBHAs 3ajjlaya MaydeHMs Kypca TO3 COCTOMT B M3y4YeHUHM OIHOR
13 dopM MaTepHu - 3AEKTPOMATHUTHOLO MOMsd M ero MposB/AEHUA B pas-
AMYHKK YCTPORCTBAX TEXHUKH, YCBO@HWU COBPEMEHHbX METOACB MOJesn-
poBaHMS IMNEKTPOMATHHTHHX [POLECCOB, METOAOB aHanK3a MW pacuera
JMEKTPUUYECKUX Ueled, 3IMeKTPHYECKMX M MATHMTHHX Mofed, 3HaH#e ko-

TOpEX HEOBXOXRHMMO [/15 NOHMMAHMS M YCHeWlHOTO PpelleHHs HHXeHepHunX
npobaem OyAyned cCneuuansHOCTH. HW3yueHHe TEeOPeTHHYeCKOH 3/exTpo-
TEeXHUKH AO/KHO CNOCOGCTBOBATH BHPASGOTKE PABBUTHX NPeACTaB/NEHUH O
MeTogaX NPUMEHEHHS TEOPHM 3MeKTPOMATHHUTHHX ABAEHUA W METORCAOTUH

xypca TO3 B crneldasbHHX OUCLMTMIHHAX.
1.3. PeKoMeHOauUuH No HayveHHo kypca TO3

MpU H3INOKEHHH AUCUMIIHMHE TO3 npeAnonaraeTCs 3HAHHE CTYAEHTA-
MM Kypca (H3HMKM ¥ OCOBEHHO ero pajlefioB, 3J/IEKTPUYECTBO M MarHe-
TH3M, a TaKkKe TakuX pasfe/oB KYPCOB BhCUEA MATEMATHKA M BHYUMCAK-
TeNbHOW MATEMATHKM Kak TEOopMsA MaTpHU, AupdepeHLHaNbHbE YPABHEHUS
4 METOAH WX pPelleHWs, BKAOYAA YHUC/AEHHBE, TeOopHA (YHKUWA KOMI/IeKC-
HOTO TnepeMeHHoro, npeobpasoBaHuMe O@ypbe-flangaca, ypaBHeHWA B
YaCTHHMX MPOM3IBOAHBIX, TEOPHUS MOJA, MOITOMYy HM3y4ehHe kypca TO3 He-
obxoanMo Ha4dvHaTth C Ul ceMmecTpa.

Copepxanue Kypca TO? B CCOOTBETCTBHA C MOCAEOBATE/NBHOCTLIO
H3y4YeHUA YCAOBHO MOXHO pasgeqdTh Ha caefybljpe YacTH.

flepsas, HMMeHyeMas "Teopus uener" ("OCHOBH TeOpUH uenen"),
conepxdT obobleHHe NOHATHH M 3AKOHOB K2 06/1aCTH D/IEKTPOMATHHTHHX
ABASHUA Ha OCHOBE CBEJSHHMH, TMOAYYeHHHX B Kypce (M3UKH, U pasBr-
The (OPMYJHPOBOK W ONpelefleHHH OCHOBHBIX MOHSTUA U 3IAKOHOB TEOpKUH
3eKTPUYECKUX M MACHMTHBIX llenei, OTHOCAWMXCA KO BCeM pasjedan
Kypca. 34ech (OPMYAMPYOTCS OCHOBHHWE (M3WYeCKHe MOHATUA Kypca
TO3, uTo UMeeT Soablioe 3HAYEHMe [Jd IpPAaBHAbBHOAR MaTeMaTH4YeCKOH
HOPMY/NMPOBKM 3ajaY, pellacMHX MeTOJAMH, HM3AaraeMuMy B Nocqeiyouux
pazgenax xypca. Caefyoumasi, Haubonsumas no o6peMy 4acTk, OTBOAMTCH
AHAAM3Y JAWHERHBX M HE/NHHEeAHBX D/AKTPHUYECKHX Lened.

3akmovuTesbHas Noc/elHAa 4acTek "TeopHs 3/eKTPOMarHUTHOCO Mo-
As" uMeer pewapyee 3HavyeHHe B obued BAEKTPOTEXHAYECKOA MOArOTOB-
ke Oyaoymero 6akadaBpa , TAaK Kax Ha OCHOBe M3yuveHus HanbGonee
NpOCTOM MAaTEMaTHYeCKOH MOAeAM NpPOCTPAaHCTBEHHO-BPEMEHHHX Npouec-
COB CTYZAeHT ocBaWBaeT [/JaBHHE OCOBeHHOCTH W MeTOAM PelleHKsA ypap-
HEeHHA MaTeMaTH4YeCcKoR (PU3MKW. 3Ta 4YacTh Kypca MMeeT BaxHOoe 3Have-
HHMe AN BOCMMTaHU# Y CTYHNEHTOB (yHAAMEHTaAbHHX OobueTeopeTHYecKHX
npescTaBAeHHA B 064aCTH DAEKTPOMATHATHMX ABISHHA .

C uenblo JafbHelllero OCBOEHUS COBPEMEHHHX METO/IOB TeopeTHYec-

KOH D/IEKTPOTEXHHKH H Heo6XoAHMOT QO WWPOKOro, npo&nenﬂo-opueHTupo-




BAHHOrO NPMMEHEHMA CPEACTE M METOOOB BHYHC/AUTENAbHOH TeXHMKH BBO-
NATCH GAKy/bTATHBHHE Kypcp. IIpy DTOM BaxHeRlleld COCTABHOA 4acTbio
npolecca W3yueHHs Kypca ABASeTCSA KOHTPO/NMPYeMas CaMOCTOATE/khHAA
paboTa CTYAEHTOB.

CaMocTosTenbHas pabora Moppa’yMeBaeT He TO/AbKO M3YyUeHue Teo-
peTHYeCKHMX BOMNPOCOB, HO Takke ofszaTenbHOe BHMNOMHEHWE HE MeHee
2-3-X B CeMeCTp pacHeTHHX (uAM nabopaTopHO-pacyeTHHX}) 3anaHui
pPasyMHOM C/AOXHOCTH, OPMSHTUPOBAHHHX Ha WCMO/b3IOBAHUE BHUHCAH-
TeNbHOH TEXHWKHW B ONTHUMANLHO MPUOAMKEHHEX K peasibHbM HHXeHEePHbM
zafavam OyNymned crneuuanbHOCTH, WM KYPCOBHX paboT. 3QOeKTHBHOCTH
CaMOCTOATEeNsHOrO KM3IYYEeHWst OLeHHBAETCs Ppery/ApHO NMPOBOAHMBIMH
KOHTPO/AbHBIMU paboTaMu .

BuBOp M COCTaBJeHHe 23ajad A48 NPAKTHYECKHX 3BaKSTUA  ACMKHE
Haubo/see MOAHO YYMTHBATh NpobaeMs JaHHOH crneyuadbHOCTH. HeoGxo-
OUMO BHABAEHMEe Hanbo/nee aKTyanbHHX M TEOPEeTHYECKHX BAaXHbX npuMe-
poB - 23ajay A1f WIIOCTPaLMH obmedusMyeCcKHUX M pacyeTHO-TeopeTH-
YeCKHUX MNOJOXEHHMA Kypca TOD € y4yeToM crneud@ukM MeToAHvYeCcKHX non-
XONOBE, NpHUMEeHAEeMHX B OaHHOW CHelHaibHOCTH.

fpy M3YHeHWH Kypca npeanosaraercs MOpMMeHeHHe clielHananM3npo-
BaHHMX OOYYaoLHX NporpaMM /458 CaMoCTOsTe/lbHOro COCBOeHUA pasnenon
Kypca TO3 npu nomomu 3BM, a B AasnbHedleM UCNONL30BaHWe S3KCMepT-
HBIX CUCTEM, MEeTOAWYECKOTro ¥ MPOTrpaMMHOrc obecneveHHs NMAA NpHHS-
TMS pelleHHA C UeMbo PAasBUTHA NPOPECcCHOHAIBHHX HABHKOB B O6ACTH
aHaAM3a YCTPOWMCTB, THe MPOTEeKaonT BAeKTPOMATHHTHHE ABAeHUA.

ComepkaHne OpPOrpaMMbl MOCTPOEHO MO MOAY/AbHOMY NPUHLMTY. [ep-
BWA MORYAbL (pazpen 2.3) Bkapuaer B cebs BCe BOMNPOCH, CGCTaBAdL-
uMe cofepkxaHue OMCLUHNMMEM TO3. [10CAEACBATEABHOCTL W3YHEHUS TeM
MOXET BapbMpPOBATbCH .

BropoR moiyab (pasn.4.5) OXBaTHBAeT MAaTepHans L% CaMocTos-
TeAbHOR KOHTpOAHpYeMo#H paboTh CTYAEHTOB: OPHEHTUPOBOYHLA nepe-
ueHs 1aBOPaTOPHHX M pPacieTHO-rpaduyeckux paboT, BHIOMHAEMbX, KAk
NpaBuao, C npuMeHeHWeM 3BM. MaTepHans 3TOro MOAY/S HOCAT peko-
MeHpaTeNbHHWI XapakTep. BHHeceHWe BOMPoCOB Kypca [AA CaMOCTOA™
TenbHOA mnpopaSoTKW MoxeT OHTh petleHo Kageppamd TO3.Ans BHIOAHE-
HMS NporpaMMb HeofxoaMMo B yuebHOM MnaHe NPegyCcMOTPeTh 68-85 ua-
ca gexuuit, 68-85 4Yaca CeMHMHAPCKHMX (MPaKTHMUECKHX) 3aHATHH, 51-68
yacos nabopaTopHux paboT, Bcero 187-238 uacos.

2. COJEPXAHHE JHCUHKNAWHBE.

2.1. OCHOBHHE NOHATHUA M 3JIAKOHB BAeKTPOMATHWTHOrQ MOJSA H Teo-

pUK OAEKTPHYECKHMX M MArHWTHHX Lenen
2.1.1. BrepeHHe

OCHOBHHe 5Tans Da3BUTHs JAEKTPOTEXHMKXM H ee TEeopeTHYeCKHX
OCHOB, OTeYeCTBEHHAs WKOAa TEOPeTHWYeCKOM J/eKTPOTEXHHKH.

KpaTKMi MCTOPUUYECKHA OYEepK PasBUTHS HAYKH 06 IAeKTPUYECKHX M
MACHHTHWX SBAEHMSX M MX NPaKTH4YeCKOM NpuMeHeHHH. TecHas caA3b
TEeOpeTHUYECKHUX HKCC/elOBaHMA C [IPAKTHYECKUMK 3ajauaMu A1eKXTpoTex-
HHKH .

MpeameT Kypca TEOPETMYECKOW 3J/MEKTPOTEeXHWKH, ero nocTpoeHue,
CBASbL CO CHEXHBMH M CIeUHANbLHHMU AKCLIMIVIKHAMH, erc MecTo B obmen
cHCTeMe BAeKTpoTexHHWuecKoro obpazosaHus bakamaspa.

OBuas ¢UIMYEcKas OCHOBa 3ajay TEOPHM 3/1eKTPOMATHATHOLO noAs
M TEOPHM DBASKTPUYEeCKHX W MarHMTHBHX Henen. 3apAXeHHbe BfeMeHTap-
HBE UYACTMLN W 3/EKTPOMACHWTHOE flojle Kak ocofwe BHAM MAaTepHu, oOT-
HOCUTE/BHOCTL BMEKTPUYECKOTO M MACKWTHOTrO noaeh. CBA3b 3JeKTPH-
YeCKOro ¥ MarHMTHOI'O Mofaefl. CBA3b %apsga 4YacTWl M Tea © uX
3neKTpHYyeckuM nojeM. [llonspusalns BellecTs. IlocTyaar Makcsedna.
Buas OAEKTPHYECKOro TOKa. fIpMHLUUN HeNpepHBHOCTU 3/eKTPHHeCcKOoro
TOKA. 3/EeKTpHYeCKOe HallpsiXeHHe H S/eKTPOABHKYllad CHAa. MaCHHUTHBA
MOTOK M ero HenpepHBHOCTb. 3aKOH 3/EKTPOMATHHTHOM HMHAYKUWK. No-
ToKkocuennenue. 3/IC CAMOMHAYKUMH H BSAMMHOA MHAOYKUMH. [IpHELKD
2/eKTPOMAr HUATHON MHEpUMM. CBs3b MACHHTHOIG noas ¢ SASKTPHUSCKUM
rokoM. HaMarHMYeHHOCTh BelecTB., J3aKOH MOAHOTO ToKa. CHCTeMa
YPaBHEHHA 31EKTPOMACHUTHOTO Noqig Makceedna.

JHeprus CHCTeMH 33pAXeHHHX Tes. Pacnpejenenue DHeprud B
3/eKTPUYECKOM foae. CHAM, AefCTBYLWWEe Ha 3apiKeBHHe Tesa. JHep-
[HA CUCTeMH KOHTYPOB € D/EKTPUUYECKHMH TOKaMM. Pachpejenenne
3HEpr¥M B MATHWUTHOM Mofe. JIASKTPOMArHWTHAsA cuia.

31eKTpHUEeCKHe W MarHUTHHE LelH. D/eMEeHTH 3AeKTPUYEeCKHX Le-
nef. AKTHBHHE KU MACCHBHHE 3J/IEKTPUUECKHe uellH. PU3IHUYECKHE ABJEHHUA
B afeKTpHUecKMX uensx. Hayuswe aboTpakiui, NpHHHMaeHHe B Teo-

pHMH 3eKTPpHReCKHX yenen, MX MpPaKTHYeckKoe 3HaYeHue M IpaHdAus nNpy-




MEHMMOCTH . lenNH © pacnpefefeHHNMH M COCPEeNOTOUYSHHHMH NapaMeTpaMH.

fMapaMeTph JMeKTPUYECKUX ULener. J[HHEAHHe W HEe/HHEeAHbe BAeKT-
PHYECKHEe ¥ MArHHUTHHE LefK. YC/AOBHO-TNOACKHTEe/bHbBEe HanpaBfleHH:A To-
Ka B J/MeMeHTax Lenu M HaNpAKeHMA Ha KX S3axuMax. HCTOUYHHMKH 3AC U
HCTOYHHKM TOKa. Ynpasasembne K HeynpasaseMHe DJ/eMeHTH Lenu. Boa-
MywapuHMe BO3eRCTBHA B DBASKTPUYECKHMX UeNndAX. I/AeKTPpUYeCKHe CHIHa-
A M CNOCObH MX MaTeMaTU4YeCKOoro QIMMHCaHHA . Cxembl SAQKTPM‘IBCKHX
ueneft. TOMOAOIMYECKHE NOHSTHS AN CXeMsl JJeKTpu4Yeckod uenu. Ipad
end. MaTpHLhn coejHWHEHMH, KOHTYPOB, CEYEHHH H CBA3b MeXAy HUMM.
MoHsiTHe O AYyanbHOCTH.

33aKOHB DJ/EKTPUYECKHX Uened. Y3/0BHe W KCHTYPHHE YpaBHeHUs
anexTpUueckux Ueneid. [loaHas cUCTeMa ypaBHeHUN B3AeKTPHUECKHUX Le-
nen. flepexodHbe W YCTAHOBHUBUMECS MNPOLECcCH B SJ/AeKTPHYECKUX Lensx.
floHATHE QYHKLUXA D/ASKTPHYECKOH Lend.

AunddepeHuMansHee ypaBHEeHHs NpPoLeCCOB B UENAX € COCPeloTOYeH-
HBIMM MapaMeTpaMd. [OHATHE O MepexofHmX ¥ YCTAHOBUBIMXCH COCTOS-

HUAX DAeKTPHYeCKHX lened.

2.1.2. Teopus /[HHEAHHX DASKTPHYECKHUX Ueneil

2.1.2.1. OCHOBHHE CBOWCTBa W OSKBHMBaJEeHTHbhE IlapaMeTpbl

DJAEKTPUUYECKKUX Uened npd CHUHYCOUIAaABHHX TOKax

CHHyconganbHue 3[C, HaMpsAXeHHA M TOKH. HCTOUHHMKM CHHYCOH-
AanpHeX 3[0C M TOKOB. [JeHCcTByollMe W cpelHWe 3HauveHus nepHoguyec-
KUz 3AC, HanpAkeHWW K TOKOB. HzobpaxeHUe CHHYCOHAAMLHBIX OYHKUAK
BpeMEeHH KOMMN/EKCHHMH 4YUC/AaMH. BeXTOpHHE NHarpaMMh.

CuHycouaanbsHh TOK B LEAHW C MNOocAeAOBaTeNbHHM COelIMHeHHeM
y4acTkoB R, L H C. KOMI/MEKCHHE CONPOTHBJSHHA H NPOBOAMMOCTL. 3a-
KOHH OMa ¥ Kupxropa B KOMIISKCHOW QopMe. KoMNAeKCHEHA MeTOn ¢op-
MHPOBaHUA YPABHEHWH .

AKTHBHa%, pPeaKTUBHANY M NOAHAA MOWHOCTH. MrHOBEHHAs MOWHOCTSH
M KOoMebaHMA DHEPTHM B UENM CHHYCOMAa/NbHOTO TOKa. Pacyer MOLHOCTH
Mo KONMI/IEKCAaM HaNpAXeHHWs M ToKa.

3KBUBAJ/IGHTHHE TAapaMeTps CJAOXHOW Lend NepeMeHHOro TOoKa, pacc-
HaTpYBaeMOA B LENOM KaX JABYXMOARCHUK. CXeMh 3aMelieHHs ABYXNOMONC-
HUKa NpH 3afjaHHOM HYacToTe.

2.1.2.2. MeTofs pacueTra JJEKTpHYECKHMX Lene# npu YCTAaHOBHB-
mMXCS CHHYCOHIA/NbHBX M MOCTOSHHHX TOKAaxX

PacuyeT MpY IOCAeAOBaTe/qbHOM, HapasieqbHOM M CMellaHHOM Coenu-
HEHMM YYACTKOB LefM. 3KBMBajJeHTHHe Npeobpa3oBaHnA B D/eKTpH4ec-
KMX HelAX.

MeTons Y3J/0BHX HAMPAXEHUA H KOHTYPHHX TOKOB. MeTogn ceueHWH
M CMellaHHWX BE/JAWYMH, MeTo/ PacCUMpeHHHX Y3/A0BHX HanpsxeHui. [MpHH-
LMNH HanoXeHWs, B3AHMHOCTH M OCHOBaHHHE Ha HMX MeTO[AH pacuyeTa
yeny. TeopeMa O KOMIMEHCALMH, /AYMHEAHNe COOTHOWEHHUS MexXay Hampsaxe-
HMSMM M ToKaMi. MeTOA DKBMBA/MEHTHOIO CeHepaTtopa. MHOTONOARCHKKH.

PacyeT Uenei# NpH Ha/ld4YMW B3aWMHOW WHAOYKUWH. HWHIAYKTHUBHO-CBA-
3aHHHE D/EMEHTH JMNeKTPHYeCKOW uend. TpaHCHOpMATOp € JIMHEeWHBIMH
XapaKTepHCcTHKaMM. UreansHui TpakwcpopMarop. lenu, ceBAsaHHbWe Uepe3s
JMeKTPHYECKOEe Noae.

FasjaHC MOLHOCTEeH B LenH cuiycoHiaflbHOrO Toka. I[lpobnewb pac-
YeTa YCTAHOBHBIUMXCS PEeXMMOB C/OKHMX D3/ASKTPUYECKUX llene#.

OleHKA BAMAHUS HIMeHeHMs NAPAMETPOB HAa PeXWM LUelnH .

2.1.2.3. Pe3oHaHCHbBE SBJAeHHS M HACTOTHHE XapaxkTepUCTHKH

Pe3oHaHC NpU MOC/Ae0BATEABHOM B Napa/fieflbHOM COeAWHEeHUH Bae-
MEHTOB Lenud. YacTOTHHEe XapaKTepUCTHUKMA NocaefloBaTe/bHOro M Mmapan-
AEeNbHOTO COSAMHEeHHMA, a Takxe Uened, CcojepXamux TOMNLKO pPeakTHBHHE
afeMeHTH. Pe30HAHC B MHAYKTHBHO-CBA3aHHWX KOHTYpaX. JOBpOTHOCTH
KOHTypa. KosddpuuumeHT flepefilayv, paccTpoOMKa. HabUpaTeAbHOCTE U 1O~
noca nponyckaHus. [paxTH4YecKoe SHaYeHHe pe3loHaHCa B 3/1eXTpudec-
KUX Uensx. MeTon pacueTa MACTOTHHX XAapaKTepUMCTHUK Ha OCHOBE pac-

WMPEHHBX Y3/IOBHX YPABHEHHWA.
2.1.2.4. PacuyeT TpexdadHuX Lienen

MuorodasHee LeNnd M CHCTeMH M HMX KJAacCHPUKaUus. [loHaTHe o©
TpexpasHmX MCTOYHMKax 3AC ¢ Toka. PacueTd TpexdasHux Herne# B
CHMMETPHYHBX WM HeCHMMeTpPHYHHX pexuMax. [loaydyeHdHe Bpaljavlierocs
MarHMTHOLO 1OMAA. CHMMETPHYHHE COCTaB/AAlLMe TPexXha3zHOA CHCTEeMb
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BeJIHUMH . MpHMeHeHKe MeTOoAa CHMMEeTPHYHLIX COCTABAALUMX K pac4yeTy

TpexdpalHHX LUernen .

2.1.2.5. PacueT DAEKTPHYSCKMX Uened MNpH HeCHHYCOHIAMAbHBIX

nepuoguyeckux 3[C, HanpAXeHUAX ¥ TOKAX

PacyeTs MTHOBEHHHX YCTAHOBHBUMXCHA HANPAXeHUH M TOKOB B
DAEXTPUYECKMX Lendx NpH AeACTBHH MNePHOAMYECKHWX HECHUHYCOMOA/bHEX
3JC B TOKOB. 3aBUCHMMOCTL QOPMM KPMBOW TOKa OT XapakTepa UenH npu
HECHHYCOHJA/MbHHX TOKaxX M HafpAXeHUsx. O cocTaBe BHCWWX CApMOHMK
NpY HAMMuUWKM CHMMETDHM (¢OpM KPUBHX TOKa WAM HAnpskeHud. OcobeH-
HOCTH MOBEAE&HHS BHCUKX FapMOHWMK B TpexpaszHuX uensx. Pan Pypke B
KOMIIAeKCHOW ¢opMe. EMeHns W MOAynupoBaHHbHeE KoaeGaHud.

KOMMIEKCHBH KO2QDULMEHT lepefayd ONeKTPHYeCKOH Uend W CBi-
3aHHHEe C HUM XapakTepHCTHKH: aMOAXTYAHada, dasosBad, 4acTOTHee Xa-
PAKTEPUCTUKH, XaPakTEePUCTHKH ZaTyXaHus M rPyNIoBol0 BPEeMEHH 3a-
NasnpBaHWsg. AHaAM3 MpeoSpasoBaHUA CHUICHafa B YACTOTHOM o6nracTi

yC/AOBME MPOXOKAEHWUS CHCHaJ/a Ben HCKaXeHW.

2.1.2.6. MepexoaHHe FMApoleCcCH B J/1eKTPHYECKUX Uelsix C
COCPefOTOUYeHHBMU lapaMeTpaMu K MeTOAH MX pacuera

[IOHATHE O MEepexogHoM NnpolUecce B /AWHEHHOW 3/eKTPUYecKOoH Uend.
MpHuKHH BO3HUKHOBEHMS U CYIHOCTh MEpPexofHoro fpolecca.

Kiaaccuuyeckdil Metoll pacyeTa. lNopagoK COCTaB/A&HKWE U MeTOAH pe-
LeHUs YPABHEHWA SMeKTpUUecKor uLenu. CBoSopHRe W IPHHYXOAeHHbHEe
cocTabasnlde. YCTaHOBUBIMecs M NMpexojsuHe cocrasasoulyde. Cobce-
TBEHHbHE “acTOTH Lend. OnperefeHye MOCTOSHHHX HWHTeTrPHPOBAHMSA .

llepexoaHse [poleccH B lUensX C OAHUM HaKoNuTeneM JHeprun. lle-
pexofHsle NpoLeccH B Noc/AefoBaTebLHOR Hend R, L, C npu ee Bxao4ye-
HUK Ha TMOCTOSHHOE M CHHYCOMOA/NBHOS HANPAXEeHHEe.

Nepexonible MPOLSCCH npy¥ MCHOBEHHOM W3MEeHEeHHM NapaMeTpoB
YyYacTKOB LenH. PacueTs MepexofiHpX NpoLeccoB B C/AOKHOR LenH.

MeTof NepeMeHHHX COCTOAHUA. 3anucCh AHANMTHYECKWX peleHUuA
YPaBHEeHHI COCTOSHMA C MCIIOAb30BAHHEM DYHKUMA OT MaTPHL.

PacueTs NMpHW BozfleAcTBMM DBJC Mpou3IBo/abHOA GopMb. HHTerpaa
CBEPTKK ¥ ero NpHMeHeHMe MpW aHa/JK3e MepeXOfHHX MpoLeccoB.

OnepaToOpHHA MeTol pacuyeTa. OCHOBHHE MNOAOXEHHS OepaTOpHOra
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MeTofa. YpaBHeHUA lene# B onepaTHBHOA dopmMe. Pacyer nepexofHbX U

cBOGOAHEX TOKOB ONEPATOPHHM MeTONOM.
2.1.2.7. YeTHpeXNOANCHUKK W MHOLOMONOCHHKH

PasanuyHble BHAH YPABHEHMA MACCHBHOrO ¥ AKTUBHOrC YeTHpexno-
MOCHHUKA. CHCTeMH napaMeTPOB YeTHPEeXNOoAnCHHKa H WX BIaHMOCBSA3b.
JKBUBA/ICHTHNE CXeMb 3aMelleHHS BIaWMHBX YeTHPeXlOMPCHAKOB. Xapak-
TepUCTHYEeCKHe MapaMeTph. CxeMHHe QYHKLUMM M YacTOTHHE XapaKTepHC-
TUKM. Crnocobw coegWHeHHWH. [flepepaToyHbe CGYHKUMH COT/IACOBAHHBIX
cxeM. PYHKUMOHAAbHBE 4eTHPeXxXnoMocHUMKW. HanHaveHue. OSpaTHwe CBA-
3M. YeTHpPexNoMOCHHK C aKTHBHHMH 3/JeMeHTaMd. CTPYKTYPHHE CXeMH.
Bonpoch YCTOWYMBOCTH B JJIEKTPHYECKHMX LUefdax ¢ obpaATHOH CBA3LIO.
31X TPUYECKHe MACCUBHLE H AKTHBHHE PUALTPH W KOPPEXTOpH .

YpaBHEHUS NACCUBHHX H AKTKHBHBX MHOTOMOMKCHUKOB, CXEMb 3aMe-

LEeHHSA AaKTHUBHBIX MHOCONCAINCHUKOB . COeJUHEeHUST MHOTOMO/IRCHMUKOB .«
2.1.2.8. DNeKTpUYEecCKHE UeNH C pacrnpefeneHHHNY NapaMeTpaMH

NpumMepsl lenefll C pacnpefen]eHHHMH fapaMerpaMd. YPABHEHWA JAHHWK
C pacrnpepe/eHHbMKE NapaMeTpaMu .

PeleHHe ypaBHEHHA OLHOPOAHOW JAMHHM NpM yCTAHOBMBUEMCA  CHHY-
COMAAILHOM pexuMe. MoaendpoBaHHe OfHOPOAHOA MAHHUM LEMNHOW CXEeMOH.
Feryune BOAHH. PassuWdHble DeXuMs PabGoTh. YC/AOBMA A4S HeHCKaxaowen
AMHAM .  uHkd Ges noTtepb. PexuM paboTh OAHOPOAHOW JAMHWK C AKTHB-
HOW M peaxTHBHOM HAaCpy3KOM. Mémepu?enbuaq SIMHUA.

MlepexofHye NpoLeccs B Lenax C pacnpeae/f]eHHsMHA NapaMeTRaMd .
PenleHde ypaBHEHHA ONHOPOMNHOH HEHWCKaxawlied [AWMHUA NPy MNepexofHoM
npotjecce. MpsMas ¥ obpaTHas BOAHbH. XapakTep U NpoUMCXOXAeHWe BOJH
B JHHHAX.

Pe3uCTUBHO-@MKOCTHHE llend ¢ pacrnpefeseHHbMU MapaMeTpann, WX
dusKveckas peanuzauus. PelleHWe YpaBHEeHMH TAKWX lUenew NpH yCTaHO-

BHUBIIeMCH W [epPeXOOHOM pPexuMax.

2.1.3. Teopusa HeIHMHEHHHX DBAEKTPHYECKHX M MATHWUTHHX Lene#
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2.1.3.1. 31eMEeHTH HeNHHEeHAHHNX 3JAeKTPHYEeCKHX Uener, HUX Xapak-

TEPUCTUKH H NapaMeTpH

NoHATHS o6 BaeMeHTAX M CBOACTBaX HeJWHeRHHX uenefi. Kaaccudwu-
Kauus HeJUHeHHhX 3J1eMeHTOB: [OBYXMNOMANCHHKK M MHOTONOMOCHHKH, aK-
THEHNE MW TACCHBHHE 3BJ/IEMEeHTH, pPeakTHBHbE HEe/MHEHHbEe DJIEMEeHTH,
WHEPLUNOHHNE W 6e3nHeplUUoHHbe S/eMeHTH. XapakTePHCTHKH He/AWHeRHBX
3MEMEeHTOB, CcTaTHyeckie W auddepeHuHanbHHE NapamMeTps. Mojead He-

AMHERHHX 3/1eMeHTOB.

2.1.3.2. YCTaHOBHMBUHECH [POLECCH B HEJAHHEHHBX UensiX 1 MeToln

HX pacyera

OCHOBHHE CEBOMCTBa M METOAH pacuyeTa HeVHEeHHHX 3MeKTPHUYESCKHUX
A MATrHHTHHX UefNed NpH MOCTOAHHHX TOKaxX WM noTokax. Ipajuyecxue,
rpadpoaHanMMTUYECKUe U YMCNeHHbHEe MEeTOH pacyeTa NpH Noc/AeLoBaTesnb-
HOM, fapanielbHOM M CMEWAHHOM COEOMHEHWH 3J/eMeHTOB. PacueT cJox-
HelX HeJqUHeHHBX Lenef. PacyeT MATHWTHHX Uened. AHA/IOTWUA YypPaBHEHW
MATHUTHHX W DEKTPUYECKHUX HeNMHEeHHHX Uened. O pacyeTe MACHMTHBEX
Henew ¢ MOCTOAHHWMH MarCHHUTaMM.

Oco6eHHOCTH pacuyeTa PeXHMMOB He/AHHEeAHHX Lefed npH MNepeMeHHHX
TOKaX W HanNpaXkeHUusx. OCOBEHHOCTH MePUOAHUYECKHMX PEeXUMOB B Heau-
HeRHbIX Ljenax. BHcomMe rapMOHMKKM. KoMOMHAUMOHHHE KOo/aebaHWs . Obuasn
XapaKTepHCTHKA MEeTOAOB pacuera. COOTHOWEHMSA 3afay aHanusa AUHed-
HHX M HedHHeHHHX lener. Haoen nuHeapd3auMu. Cnocobu anmpoOKCHMAaLKH
XAPAKTEPHCTHK HEJHHeAHHX D/eMeHTOB: KYCOYHO - fiMHefiHad, CcTeneH-
Hag. [lpocTedude rpadprndeckue W rpagoaHanHTHUECKHe MeTOAW, HTepa-
LMOHHNE MeTOAs . AHAANUTHYECKHES METORH, METOJLH COIpPsDKeHUS HHTepBa-
0B, rapMoHHYeckoro 6GanaHca,apMOHMYECKON /MHHEeapH3aUWH.

uénu C HeJWHeWHHMY HVHAYKTHBHOCTSMM - KaTyWKaMd ¢ deppoMar-
HUTHHM CEpHeYHUKOM. MeToJ] SKBHBA/JISHTHHX CHHYCOWE. JKBHBA/IEHTHbe
napaMeTpH ¥ CXEMH 3aMeleHMs KaTYWKH M TpaHchopMaTopa.

Pe30HAHCHbHE SAB/eHHS B He/MHEWHHX UenNdX. $Peppope3CHAHCH Han-
pPAXeHHA M TOKa. lenn C BeHTHUAbHHMKM nNpeobpascBaTenAMu. lenu c ne-

PAOAMUECKN MEHSIOLUMUCSH NapaMeTPaMH.

2.1.3.3. B/JEMEeHTH TEOPHH KonebaHWiA K MeToAn pacyeTa nepexch-
HHX MPOLeCCOB B HE/MHEAHHX 3/eKTPU4eCcKHX Lensax

OcofeHHOCTH KogebaTeqnbHhX NPOLeccoB B HEAHHEeWHHX J/eKkTpHuec-
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KMX LuLensx. Bonpocs yCTOAYMBOCTH KO/e6aTeqbHOrO pexuMa B lensax,
copepXallx JAMHeWHHe peaKTHBHHE 3/eMeHTH H HesKHeHHOe CONpOTHB/e-
HUe, TOAX/I0YAeMHX K HCTOYHHKY TNOCTOAHHOLO HANPAKeHWs. O BuHOope
3KBUBA/NEHTHOR CXeMbl [A5 pacCHOTpeHHs Bofpeca 06 yCTOWUYHBOCTH.
BoabyxaeHue aBTOKONe6aHUIE B He/WHeRAHoW cCHUcTeMe C© obpaTHO#
CBS3bK. PesakcauuoHHbe kKonebaHHA.

NepexofHbe NPOLECCH B HE/IMHEAHHX 3eKTPHYECKMX LeNnsax H Mero-
Ob MX pacdeTa: aBaJMTHYecCKHEe M YHUC/AEHHbe. HccaepoBaHHe MPOUeccoB
Ha (a30BOA NAOCKOCTH. HenuHedHHe ModeavpypiiMe Lend. Meron Men-
N@HHO MEHARWLMXCA AMIMIMTYA (MeTOA YyCpeaHeHud). MeTof nepeMeHHbX
COCTOSHUA. OcobeHHOCTHW COCTABEHASA YpPaBHEHWH O HeAWHeAHHX
JISKTPUYECKHUX Lened.

MeToA IOHCKPeTHHX Moaened AN HeAWHeRHHX uenel. CpeleHHe pac-
4yeTa NepexofHHX MPOLEeCcCOB B HENWHEHHOM LEenH K pacyeTy MHOXecTBa
PE3KWCTHUBHBX Lened. KOoHTYypHbHe, VY3/40BHE W PpPACUHPEHHBE Y3J/0BHE
YpaBHEHHA PE3WCTHUBHLIX LieNed ¥ UX WTepalHOHHOe peleHHe. CXeMHas

HHTepnpeTauus MeTona HeOTOHAa, WTEPAUWOHHHE CXeMHHEe MOLe/ M.
2.2. TeopHsa 2/IEKTPOMATCHATHOUI'C NONA
2.2.1. YpaBHeHHA 3JKTPOMATHHTHOI'O NoJafA

3aKOH NOJHOCC TOKAa W 2aKOH DJJIeKTpoMarHMTHOR MHOYKLHH, Teope-
Ma [aycca, NPHHLANE HEMPEpPHBHOCTH MATHUTHOTO NOTOKa H  DBAEKTPH-
4ecKoTro TOKa B AUbdpepeHLHANRHOR GopMe. [onHas cACTeMa YpPaBHEeHHH
3/1eKTPOMATHUTHOr O NOJSA (ypaauénus Makceaada) . MaTepHanbHbe cpenn
H MX saeKTpodusuvecKHe CBOACTBA. BeKTOPH 2EKTPOMATHHTHOLO Noasf
Ha rpaHuue pa3fena cpefl. JHeprus M 3HepreTHyeckve npecSpazoBaHMA
B DJAEKTpPOMarHWTHOM NoJse.

PopME 3anNMCH ypaBHeHWA MaxcBesana H YCAIOBHS OLHOZHAYHOCTH HX
pelleHHs {TeopeMa eNWHCTBEHHOCTH). OCHOBHHE YacTHHE chay4yau MoLe-
Nlefl 3eKTPOoMarHUTHHX NoJgeld (CTaTHUYECKHEe M CTALWOHapHHe oA, ne-

pPeMeHHHe MoJs B NPOBOASIHX Cpefax W T.M.).
2.2.2. 3feKTpocTaTHYecKoe MoJje
J/eXTpOCTaTHYECKOE MNoMAe W ero ypaBHeHHs. DBe3BHXPeBOM Xapak-

TEP JJIEKTPOCTATHYECKOro noJjaf. floTesuuan 4 TpagueHT [oTeHuHaaa.

OnpefeneHke NoTeHlMasla NpyU 3afaHHOM pacnpefe/leHUd 3apAAocB. YpaB-




HeHds flannaca u [lyaccoHa ¥ MpUMepw HX peweHds. OCHOBHAs safgava
2JIEKTPOCTATUKHM . [lAOCKoNapa/ne/NbHoe nose OBYX 3JapikeHHbX ocen.
None W eMKOCTb napafieabHbXx UHAMHApoB. TeopeMa eAMHCTBEHHOCTH K
ee cnefgcTBUdA. MeTon SepKanbHHX WzOBpaxeHuUd.

CBA2b Mexgy MoTeHUHanaMu M 2apsilaMM B CHCTeMe 3apsXeHHHX
Ten. [loTE@HUMANbHbBE W eMKOCTHbHE KO3QPUUHEeHTH, 4YacTHUHHEe eMKOCTH.
ANrOpPUTM pacuyerTa eMXocTed. EMKOCTHA MPOCTHX CHCTEM DeKTPOAOB M
MMHHA (EMKOCTb MexAy KPYL/bMH UWIMHAPAMH, EMKOCTb [ABYXIPOBOLHOA
JMHUM C YUYeTOM B/MSHMA 3ZEMIHW, EMKOCTb TPexha3Ho# CeTH). JHepTws

M cCMfa B DAEKTPOCTATHYECKOM Ioje.
2.2.3. DnekTpHYecKoe MoJjlé NMOCTOAHHHX TOKOB

YpaBHeHUsA 3AeKTPHYECKOrO MOS8 MNOCTOAHHLX TOKOB. AHAanNOrusa
AMNEKTPUYECKOro 1noaa B npoBoAfleir cpefe C WeKTPOCTATHYECKHM 1O~
JieM. DAeKTPHYECKOoe foJse pacTekaHHWA TOKOB, COMpoTHBIEeHWe pacreka-

HHASA .
2.2.4. MarduTHoe noJse MOCTOSHHHX TOKOB

BUXpeBOH XapaKTep MarHMTHOrO NO/As TOKa. CKasgApHENA U BEKTOP-
HBIl MOTEeHUWaNH ¥ KX NPUMeHeHHe K pacyeTaM MarHWTHHX nojed. 0606-
HEeHHBA CKaJAAPHHIA MATHHUTHRA MOTEeHUHan H erc MpUMeHeHHWe A/lS pacue-
Ta MArHUTHHX Moner B o6AacCTAX € TOKOM. AHAJIOIMHM MarHATHOrO NoaA
C 2/eKTPOCTATUYECKHM nosem. llose B6AMaU MACCKHX MNOBEPXHOCTEN
QepPOMACHUTHHX Tesa. [pajuyecxde MeTOAbH MOCTROEHMA MACHHTHRX MO~
Aefi. HaMarHuMdYMBahWe Tes Pas/UYHOR GOPMH. PaaMardHMuMBaoiiA Gax-
Top. OnNHCcaHKe 3/SKTPOMATHHTHHX Moned B CBEPXNPOBOALALMX CPejax u
MX MArHUTHHE XAPaAKTEepPHCTHKM. DHeprus W CHNa B MATrHUTHOM noje.

PacueT MHAYKTMBHOCTH. OOmMe BHpaXeHus N1 B3auUMHOH U cobe-
TBEHHOM MHLYKTHBHOCTEW. WHAYKTHBHOCTH MPOCTHX CUCTEM (MJIMHHOLO
NpoBOfA M NPSMOYFO/MbLHOA PAaMK{, KpPYyTrOBOTO KOHTYpa W T.0.). AAro-
PUTM pacueTa MHOYKTHBHOCTeM. MeTon Yy4acTKoB pacyeTa WHAYKTHUBHOC-
Tefi. WHAYKTHMBHOCTb ABYXNPOBOLHOW /HHHHA. BiaHMHas UHAYKTHBHOCTH
Mexay OBYMA OBYXNPOBOLHBIMH JHHMAMH. UHAYKTHBHOCTE TpexdazHon nu-

HHAH .
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2.2.5, AHA/NMNTUYECKHE M YUC/ACHHHE MeTOAH pacuyera noTeHUuanab-
HHX ONeKTPHUYECKHX M MATHUTHWX nNoaed

fNlocTaHOBKA KpaeBOW 3ajauyW 04s ypaBHeHuit Myaccosa W flaniaca.
BHAM CPaHWYHBX YC/AOBMHA M THNH KpaeBwx 3afav. MeTOAW pelieHWs Kpa-
eBbiX Bapfad.

AHA/IMTHYECKHE MeTOAW pacuyeTa MOTeHUHMaNbHHX NOfeil: MeTox 3ep-
Ka/IbHBX M300paxeHufl, MeTON KOHGOPMHHX NpeoSpa3oBaHMi, pemeHHe
KpaeBHX 3afay C WCNo/Ib30BaHMeM QYHKUWA CpUHAa, MeTon pazdc/ieHUs
NepeMeHHbX, METOJ] MHTEerpafbHLX YpaBHEHHI, BapHalLMOHHAS [IOCTAHOB-
ka KpaeBOH 3aja4M M METOMN €e peleHHd .

YUCAeHHHE MeTOAb pacyeTa NMOTeHUMAMbHLX ToMel: MeTOH KOHeUHHX
pasHocTel (CeToxX) M cnocobs ero peafnqzauUn, MPOEKLMOHHO-CETOMHbE
MeTOAbl, MEeTOJ KOHEeYHWX D/IEMEeHTOB, UYHCAeHHHEe MeTOAN peWweHHs HH-
Terpa/bHHX yPaBHeHWH, MeTOI IPAHHUYHHX DAEMEHTOB, KOMILIEKCHHA Me-
TOA TPaHMYHHX J/AEMEHTOB AJ5 NAOCKONapannenbHbx roaes.

2.2.6. OCHOBHbHE COOTHOWEHHS [EPEMEeHHOI'O0 3AeKTPOMATHUTHOrC
nosis B MaTepuanbHol cpepe

3anuchk ypaBHEHMA MNepeMeHHOro 3/1eKTPOMACHWTHOTC NOAS CO CTO-
POHHUMH HCTOYHUWKaMK Yepes BEKTOPRH MOoAA. [IpUMEHEeHHEe 2/AeKTPOJKHA-
MUYECKUX [NOTEHUMAACB N/ 3aMUCH ypaBHeHMA MaxkcBesnna. YpaBHeHWs
MakcBefnila B KOMN/EKCHOW ¢opMe. KOMIUIEXKCHHE NapaMeTph cpeas. Teo-
peMa YMOBa-TOMHTUHra B KOMMAEKCHON dopMe. BekTopa [MOMHTHHIA. Bu-
Al 3afay WIeKTPOAWHAMHKH W METOHOb WX PeleHHs .

2.2.7. 3MeXTpoMarHUTHas BOJHA B AUDJ/IEeKTPUKE

BosnHOBbHE ypaBHeHUs 3AEKTPOMATHUTHOTO NO/S B ONHOPOAHOM H30T-
POTIHOM NHO/EKTPHUKE . PacllpocTpaHeHHe MIOCKOR BGAHH. [lA0CKHEe Tap-
MOHUYECKME BOJIHH B HMOEA/NbHOM JUBMEKTPUKe. XapaKTEePUCTUKU MAOCKOH
FapMOHMYECKOH BO/HH B HECOBEpPIIEHHOM OUDAeKTpHKke. PacueT pacn-
POCTPaHEHHA JMEKTPOMATHUTHHX BOAH B AMD/EKTPHKE MeTOAOM pa3fese-
HUA TNepeMeHHHnX. CKOPOCTb PACNPOCTPAHEHUS HAEKTPOMACHHMTHHX BOAH B
OUBNEKTPHKE .
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2.2.8. llepeMeHHHe J/IEKTPOMArHUTHHE noas B MNpoBofsiieft cpepe

BeKTOpHHE ypaBHeHMs TEN/ONPOBORHOCTH PACMHPOCTPAHEHHA  DJIEKT-
pPOMarHMTHOrO no/s B NPOBOAsfNed cpepe. Pellenke OAHOMEPHOrO ypaBn-
HeHWs TeNONPOBOBHOCTH. I[LIOCKCE [ApMOHMYEcKOoe S/eKTPOMATHMTHOE
node. fBAEeHHe MOBEPXHOCTHOro ShpexTa. [OBEPXHOCTHHA oddexT B
TOHKHX NAACTHHAX M LHIHUHOPHYECKHX NPOBOOHMKAX. [loHsiTHE OO0 3ddex-
Te 6AM30CTH. PacueT NOMAHBX COMNPOTHBJEHXA NPOBORHMKOB NpW nepe-
HeHHBX TOKax. AHa/MTHYeCKMe MeTOON (pa3sfeneHHs MepeMeHHHX, HH-
TerpanbHux YpPaBHEHHMA) peuweddd Kpaepod zanayu B npoBogAalen cperne.
fIpMMEHEHHE UYHCIeHHHX MeTOfI0B (KOHEe4YHbX pPasHoOCTeR ¥ KOHEYHBX J/e-
MeHTOB) pac4YeTa MEepeMeHHWX Mo/ned B NPOBOAANLMX Cpefax.

NloHsTHEe OO DJAEKTPOMArHUTHOM JKPAHHPOBAHHH .
2.2.9. WaaydeHHe DMEKTPOMATHHTHHX BOJH

Pellerne ypaBHEHMIl D/EKTPOMATHHTHOTO MOAS C  3ana3fkBaplinMH
NoTeHynanaMd. WaIyueHHe D/eMeHTAPHOLO J/eKTPUYecKoro Aunons. Ha-
nyveHHe MAJOA PAMKH (MATHUTHOFO aunoas). XapakTepHCTUKH M papa-
MeTps 3JeMeHTapHHX HadyuaTened - aHTEHH. OCHOBH pacyeTa 3/EeKTpo-
MATHUTHHX MOJEH C/AOKHHX HajAydYaTeleR. Hany4veHne B NPUCYTCTBHH He-

ogHopogkocTen. [loHATHE O 2afave BUdpakLmu .

2.2.10. JneKTPoMarHWTHHEe BOAHH B HaMpapasouux CTPYKTY=
pax
THUNH HARNPABJAIAX cucteM HW ocofeHHOCTH pac4yeTa HX

BMEKTPOMArHUTHHX fonei. Tuns BOAH B Pery/spHHX /JAMHWSX nepefa-
un. MoBefeHHe DNeXTPOMATHWTHHX BO/H Ha CPaHHLe AN3AeKTPUK-IIpo-
BOAHMK, TCpaHduHhe yc/AOBHA [IEOHTOBMYA. BO/AHE B NPAMOYTO/NbHOM
MeTa/IMYecKoM BoaHoBofe. MAOCKHA AMIAEXKTPHYECKHA BOMHOBOR. Mo-
NepeuHse BOAHW B Hanpap/AfApWUX CTPYKTypax. MeTolOn pacuyera

BNSeKTPOMATHUTHHX noqaed B HanNpaBAARLUX CUCTeMax.

3. MPHMEPHNR NEPEYEHD CEMHHAPCKHX 3AHSTHR

JHEepPrK¥s M CH/Aa B 3/eKTPHYECKHX # MACHMTHBIX MOJA%AX. 3/1eMeHTH
JIASKTPHUHHUECKHUX uernen ¥ Ux MarTeMaTH4YeCKHe Mopenn. YC/AOBHO - NOJIOXHA -
TenrHHe HanpasB/aeHHWA TOKOB H HAaNpsiXeHHH B GﬂeKTquECKOﬁ uenu. Oc-
HOBHHE MOHATHS W 3aKOHH 3eKTPHYECKHX uenei. OCHOBHHE CBOHCTBa M
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JKBUBA/ICHTHHE TAapaMeTph DMeXTPUYECKHUX Uermei TNpH CHUHYCOWAAlbHHX
TOKax. PacyeT uenefd CHHYCOMOA/ABHOLO TOKAa. MOWLHOCTH M DHEpPrua B
JAUHERHOM JMeKTPUUYECKON Lenu. 3feKTPUYEecKUe Leiln C BIAUMHOA HH-
OYKTHBHOCTLL. TOMOAOTHYECKHE METOHOH pacyeTa B/eKTPUYeCKUX Lenefn.
Pe30HAHCHHE fBJEHWSA B 3/EKTPHYECKMX uensx. TpexdasHue LUenW H vx
pacyeT. PacyeT UeNeil NpyM CHUHYCOHWZANbHHX MEePHOLHYECKMX HAMpAKeHH-
X M TOKax. PacueTu MepexoIHHX MpoleccoB B JAMHEAHHXK Lensx. Kaac-
cHYeCcKu# MeToR. [lpimeHeHHe npeobpaaoBaHHMA J[lanaaca W Pypee K pac-
YeTY NepexoiHbX MpoueccoB. MaTpuyHbe MeToAn pacyeTa MNepexXofHKX
npouyeccoB. OcCoBEeHHOCTH aHaAM3a 3AEKTPHUYECKOM LeNd ¢ MHOronoapc-
HBIMM DJIeMeHTaMH. MeTHPexXno/aocCHHK U ero cBowcTBa. PUALTpH. lenu c
pacrnpejencHHbHMY napaMeTpaMd B YCTaHOBHBUEMCSHA pexuMe. Lenu ¢
pacrpeleeHHHMY NapaMeTpaMH Npd NepexofHHX npoueccax. Pacuer He-
JIHHEAHHX DJAeKTPHUYECKHX Uenel MNOCTOsSHHOrO ToKa. PacyeT MAarHHATHBIX
Hernei nNpu NOCTOSHHMX MOToOKax. I'padHyeckHe, aHaAAMTHYECKHWe, rpago-
aHA/MTHYECKHe MEeTOIH pacyeTra HeJWHeAHbHX Lened npy nepeMeHHHX TOo-
KaX M HaNpAXeHUAX. Bricuune TApMOHHKH H KOMGHHauHOHHHE KonebaHus .
MeTosn TapMOHHYECKOro GanaHca M apMOHMYECKOH AMHeapHU3aUuHMd. Pe-
30HaHCHLE ABASHUS B HeNIMHEeMHHX Uersx. MeTol 3IKBUBANSHTHBX CHHY -
coul. DKBUMBaJSHTHHE NapaMeTps M CXeMb 2aMelleHHS XKaTyWeK H TpaHC-
dtopMaTopoB. Lenu c BeHTUAbBHEMU NpeobpaszoBaTensMM. MHccrnejgoBanue
YCTORYUBOCTH He/NWHeRHX Uened. BoabyxneHue abBToxonebanMh. Penak-
CauUoHHHEe KOJAebaHHA. AHANWTHYECKME M YHMC/EHHbHEe MeTOoAb HCCaAegoBa-
HUS MepexofHbX MPOLECCOB B He/HHeRHWX LUensgx. MeTod $azoBod naocc-—
Koctu. Merton YCpenHeHus . KOﬂEé&TEﬂbHHE npouecch B UeNnsSx ¢ nepHo-
AWYEeCKH H3MEeHSWHUWMHUCHA napaMeTpaMH. QHEKTPDCTBTH‘IECKDE nosie 1 €ro
ypaBHeHusa. TeopeMa [aycca. YpaBHeHMUA Jflannaca u llyaccoHa. PeweHue
445 3ajaHHOTO pacnpefeseHUs ZapsAoB. MeToad 3epkanbHHX H3O6paxe-
HUMA . CBA3bL Mexay noTeHHaJgaMH W 3apAfaMy B CUCTeMe 3apAKeHHbIX
Tesn. [MNOTeHUHANbHHE M eMKOCTHHE KOo3DdPULHEeHTH. PacuyeT Y4aCTHUYHBX
eMKOCTeH . JJ/IeKTPHHYECKOe Mofe NOCTONHHHX TOKOB. PacTeKkaHMe TOKOB,
COMPOTHUB/IEHHE PACTEKAHHA. MarHUTHOe Mo/ie MOCTOAHHHX TOKOB. CKa-
ASPHBA MATHUTHHA NOTEHLUHAA M ero NpUMeHeHHe K pacyeTaM MATHUTHBIX
flonef. BeKTOpHHA MarHUTHHA MOTeHUMAn U ero npUMeHeHHe pacuyeTaM
MArHHTHBIX Tosnedk. MarHuTHoe nose BO6AMSM NAOCKHX MOBEpPXHOCTed dep-
POMATHMUTHHX Tesa. HaMarHMyMBaHHe Ten palnuvyHod GOpMb. PaszMarHUuM-
Babmui GakTop. PacyeT COOCTBEHHBX M B3IaHMHMX HHEYKTHBHOCTen. Te-

opema YMOBa-TIOAHTHHra. BekTop MOWHTHHra. 3HEepPrua B/AeKTPOMATCHWT-
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Horo noas. [aockas 3/eKTPOMAarHUTHasA BOJHA B AWIJEKTpHKe. OTpake-
HMe W nNpegoMdeHHe BOAHM Ha CpaHMUe paszfesna ABYX cpen. [aockas
3/eXTPOMATHUTHAA BOAHA B NMpOBOAANeR cpene. NoBepXHOCTHHN 3PdexT.
PacyeT MOAHWX CONPOTHBAEHWA. DAEKTPOMarHWTHOE 2KPaHHWpOBaHMe. Ha-
flydeHne 3/MeKTPOMATHATHHX BOAH. MOMHOCTE M CONPOTHB/EHHE H3ayue-
rus. TUOb BOAH B HANPaBAAOIWX CTPYKTYpax. KpHTHYecKasd AJAUHA BOJ-
HB (M Opyrwe).

KOHKpeTHOe CofiepxaHde, [0oc/AeAoBaTe/IbHOCTb M QopMa IpoBelleHHs
KaxJoro ymNpakKHEeHMR HAOMXHH oONpejenATbhCR Tpexpe BCero pabouei
MporpaMMof Kypca, chelWdMKOR nocnepyobuei cneydandszauuv CTYAEHTOB
| BO3MOXHOCTAMM NPHUMEHEHHWS CPEeACTB BHUHC/AMTENbHOA TEeXHUKH.

BaXHBM YMETOM ChOelHpHKH cneunanhuocrg? ABasercs nopabop cne-
LUHAMBHEX 3afady M WX HayueHHe Ha ynpaxHeHHsX. [pH nposeneHund cne-
LMAJH3INPOBaHHOTO  YMPakXHeHWs OCHOBHO® BHHMAaHHe HeobxonnuMo obpa-
THTh Ha CchAefyomee.

MoTHBH BHO6OpA TEeMH, HEO6XCAMMOCThL W YPOBeHb apryMeHTauuu ra-
Koro Bubopa C TOYKM 3peHus clelUPUYeCKHMX zajau AaHHOK CHeLHaH-
3aU¥H, OONyCTHMOH CTeneHW YIPOWeHds 3THX 3aja4, COXPaHeHHA ue-
AOCTHOCTH MPH BHOGPAHHBIX AONYLEHHAX .

OCHOBHbiE MOMEHTH Kypca T3 B KadecTbBe DYyHNAMEHTAMbLHOH
6ass A5 peweHusl nofgoBHoro kpyra npob6aeM Ha KOHKPeTHOM npHMepe
BHOPAHHOH TEeMH .

MpH NpOBeleHMH CEeMUHAPCKMX BaHATHA B BHUMCAMTEALHHX K/1accax,
06OpYNOBAHHNX MHOMBHEYANBHMMH TepMUHAJNAMUM- IUCI/IesAMM, cCieayeT
npexpe sBcero obecneudBaTbh [AWANOCOBHA  pPexHM paboTh Ha OCHOBe
NpeABapUTEibHO COZAAHHHX NMPOrpaMM.

livpe NpakTHKOBAaTh CrelaAu3MpOBaHHHE KOMMbOTEPHHE NpOorpaMMbl
NPAKTHYECKUX YNpaxHeHHE, B MAKCHMa/IbHOA Mepe NOBHUAKUKE BOIMOXK-
HOCTHM CaMOOOGYYEHMA M CTHMYAMPYONME CaMOCTOsATelbHYW pabory eTy-

BeHTOB.

4. TNPHMEPHHA NEPEYEHb /NABOPATOPHHX 3AHATHH

J/IEMeHTH JJ/IEKTPHUHYECKHX yened M MX MATeMaTH4YeCKHe MOOeqH. AK-
TUBHMA JBYXMOAOCHHK MOCTOAHHOIO TOKa. NacCUBHHNA JBYXIOMKCHUK B
ieny¥ CHHYCOUOAALHOIO TOKa. PazBeTBAeHHasd Uellb CHHYCOHAa/AbHOTIO
TOKa. JnekTpHUecKHe LUend C B3a¥MMHOW MHAYKTWUBHOCTHIO . PesoHaHC

HanpAKeHUA. Pe3oHAaHC B MHIYKTHMBHO-CBS3aHHBX KOHTypax. TpexdaszHse
ceT. fIHHeHHHe LUeny HEeCHMHYCOHAAMAbHOrOo NEepHOIUYeCKoro TokKa. [lepe-
XOAHHEe NPOLUECcCCH B JWHEHHBX LeniX ¢ OOHHUM HAaKONMTe/eM JHepruu.
MepexonHee NPOLECCH B LENSAX C MCTOUYHMKOM CUMHYCOMOA/NbLHOIC Hanps-
#eHUd. [lacCHBHbHE /JAWHeRAHbEe YeTHPEeXMOMAOCHHKH . JNeKTpHueckue ¢Guiib-
Tpsl. HHTerpupyouue W aubddeperuydpyomde yend. Mojedbs AAMHHOW au-
HMUM. HenuHenHsle UeNW MOCTONHHOI'G TOKa. Llend ¢ BeHTHAAMUA. PopHu
KPHUBHX TOKa M HaMpAXeHUA B HeNMHERHHX Uensax. Peppope30HAaHC Ham-
pAXeHWI . Pe3OHAHCHLHA nNpeobpasoBaTess 4YacTOTH. PenaxkcalMoHHbE KO-
nebaHns B 2/eKTPUYECKOW lenu. HccaefloBaHKUe MAOCKONapassienbHuxX
nosiefi Ha Moflensx. MHocnefoBaHHe IOCKONApas/lenbHuX nojen Ha I3BM
{(MEeTonoM CeTOK, MEeTOJOM KOHEYHHX 3/1EMEHTOB, MeTOAOM HMHTEeTpasbHbX
ypaBHeHUI ) . PacTekaHMe 3INeKTPHUYECKOI'd TOKa B 3eMae! WUccaepoBaHue
TpexmepHore noss Ha Mogean. ONpejleseHde MNOTEHUMANLHBIX KO3hhMyn-
€HTOB, KO3(QPULMEeHTOB DAeKTPOCTATHYECKOH HHAYKUWH M YACTUYHBIX eM-
KOCTeH CHCTeMB Te/l. JMeKTPOMATHUTHHE CH/H B CHCTEMaX NPOBOAHHKOB
4 KOHTYPOB C TOKaMH. HccsenoBaHde MACHHTHOL'O MOAA BOKPYTI NPOBCA-
HUKOB M KaTyWweKk C ToKamu. OnpeflefeHye WHAYKTHBHOCTH W B3AWUMHOM
MHAYKTUBHOCTH KaTyWleK. 3/MeKTPOMArHMTHOE 3KpaHupoBaHHe. Hamardu-
yuBaHHe Te/l pas/IW4YHOW DopMb. [OBEepXHOCTHEA 3(GdeKT B WMHAX, /AeXa-
LKX B fa3dy 3JEeKTPUYECKOR MAaliMHbL. PacnpeaesneHde NepeMeHHOro TOKa
B O[HOM NpOSOHe M B CHUCTEMe NPOBOAHMKOSB. BONHOBOA. PaclfpocTpaHe-

HUe D/EKTPOMaTHHTHOTO M04A B [W3AeKTPUKe (M Zpyrue).
5. NPHMEPHHHA NMEPEYEHb PACYETHO-TPAPHYECKHX H KYPCOBBHX PAEOT

JINHeMHaS LeNk TOCTOSHHOLO TOKa. J[IHHedHas UeNb CHHYCOHLA/AbHO-
ro Toka. HecCHHycoupanbHHEe TOKM B AMHEHHOW uenu. HecHHycoManbHHE
TOKM B TpexdaszHoW Uenu. [lepexofHbe TNPOLeCCH B JMHEAHHX Lensax.
YCTAHOBHBIIMECS PEXMMB HENMHERHOR Lenu NepeMeHHoro ToKa. MaruauT-
HHe iend. [epexoiHue mNMpollecchH B HeJHHeHHHX UenAx. YCTAaHOBHBUWHACS
gpouecc B AAMHHOR AWHKMK. [lepexofHue NPoUeccH B A/AWHHBX /HMHHSX.
CHHTe3 PeaKTUBHOILO ABYXNOMOCHMKA. MEKTPOCTATHYECKOE nofe OBYXi-
pOBONHOA /AWHMM. PacueTr NOAA M eMKOCTH MeToaoM DYHKUWHA KOoMIIeKc-
HOTO TNepeMeHHOro. YWC/EeHHHMA pacyeT W CpadHyeckoe NOCTPOEHHE Mar-
HHTHOrO NOAA 2MeKTPOMALHMTA. 3MeXTPOMATHMUTHOE Tofe B IVIOCKUX WH-
Hax ¢ y4YeTOM NOBEPXHOCTHOro 3¢dexrTa M sddexra SaumzocTh (M Apy-

rue) .
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