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IUIAH JIEKOIUIA
ITo pazgeny «aekTpomMardeTu3sm» o001mero Kypca ¢pusuku (2017 r.)

JlekTop: mpod. ILA. IlonsikoB

Jlexnus 1.

DNEeKTPOMAarHuTHOE B3aMMOJIEUCTBUE M €r0 MECTO CPEeIu JIPYTrux B3auMOJIEC-
cTBUil B mpupoje. PasButue dusmku snextpudectBa B paborax M.B.JlomoHocOBa.
OnekTpuueckuil 3apsaa. Mukpockonuueckue Hocutenu 3apsana. OnelT MuuiMKeHa.
3aKOH COXpaHEHUs NIEKTPUUECKOIO 3apsiaa.

Onektpoctatuka. 3akoH KyinoHa u ero moseBas TpakToBKa. Bekrtop
HaIpPsHKEHHOCTU  AJIEKTpUYEcKoro mouist. [IpuHuunm cynepno3uimu 3JIEKTPUYECKUX
TIOJIEH.

Jlexnus 2.
[ToTok BekTOpa HAMPSKEHHOCTH DJICKTPUUYECKOTO TMOJs. DJIEKTPOCTAaTUYECKAST
teopema Octporpazckoro—laycca, ee mpeacTasiacHue B tuddepeHnnanbHon Gopme.
[ToTreHmanbHOCTH AeKTpocTaTueckoro noss. I[lorenuan. HopmupoBka 1o-
TeHimana. CBsi3b BEKTOpa HAMPSKEHHOCTH 3JEKTPOCTATUYECKOTO IMOJISI M MOTEHIMA-
na. Pabota cui anektpoctarudeckoro mosis. [loTeHiuan cucteMsl 3apsiioB.

Jlexnus 3.

[{upkyysiiist BEKTOpa HAMPSHKEHHOCTH 3JIEKTPUYECKOTo mouisd. Teopema o
UPKYJSILNUY, €€ TIpeacTaBieHue B nuddepeHnnanbaon popme.

Ypasuenus Ilyaccona u Jlamnaca.

DIEeKTPUYCSCKHUH TUIMOITb. [IOTEHIIHA U HAMTPSHKEHHOCTD MOJIS UTIONSL.

Jlexkuus 4.

[IpoBOHUKHM B AJAEKTPOCTATUYECKOM IOJIE. DJIEKTPOCTATUYECKAS WHIYKIIHS.
HanpsixkeHHOCTh 11011 Y MOBEPXHOCTH U BHYTPU MPOBOAHUKA. Pactipenenenue 3apsiaa
M0 TOBEPXHOCTH IMPOBOJHUKA. DJIEKTpOCTaTHUECKas 3amuTta. [IpoBomsuiuii map B
OJTHOPOJTHOM 3JIEKTPOCTATUUECKOM IIOJIE.

CBsi3b MEXIy 3apsjoM W MOTCHIMAJIOM MPOBOJAHUKA. OJIEKTPOEMKOCTb.
Konnmencaropel. EMKOCTh  1IOCKOTO, CcPepHUecKOTO0 W MUIMHAPHYESCKOTO
KOHJICHCATOPOB.



Jlexknus 5.

Husnexktpuku. CBOOOAHBIE U CBA3aHHBIC 3apsabl. Bektop nmomspuszamnuu. CBs3b
BEKTOpa MOJSPU3AIUH CO CBA3AHHBIMU 3apsiIaMH.

Bekrtop anexkrpudeckoi MHAYKIMUA B IUAJIEKTpUKE. J(MajieKTpruuecKkas BOCIPH-
MMYMUBOCTh U JIUAJICKTpUYECKas MPOHUIIAEMOCTh M BellecTBA. MaTepuaibHOE ypaB-
HEHME JJIsI BEKTOPOB AJIIEKTPUYECKOTO TTOJIS.

Teopema Octporpaackoro — 'aycca NI JTURJIEKTPUKOB. Ee
muddepernuanpHas Gopma. ['paHHYHBIC YCIOBHS IS BEKTOPOB HAIPSKEHHOCTH U
AJIEKTPUYECKOM MHAYKIUU. JIMANEKTPUUECKHUI 1Iap B OJHOPOJAHOM DJIEKTPUYECKOM
oJie

Jeknusa 6.

DHEprusi CHCTEMBI JJICKTPHUCCKUX 3aps/IoB. DHEPTUs B3aWMMOJCUCTBUS H
COOCTBEHHAsT JHEPrHsA. ODHEPrus OJJICKTPOCTATHYCCKOTO IO M e¢ oObeMHas
IJIOTHOCTh. DHEPTHS DJICKTPUUECKOTO JIUIIONS BO BHEIIIHEM ITOJIC.

[ToHaEPOMOTOPHBIC CHIIBI B IJCKTPUYSCKOM ITOJIE ¥ METOIBI MX BBIYMCIICHHM.
CBs13b OHIEPOMOTOPHBIX CHJI C SHEPTUEH CHCTEMBI 3apsI0B.

Jlekums 7.

DONeKTpOHHAs Teopusl MOJApU3alUUU  JUAJIEKTpUKOB. JlokanpHOE TOJE.
Henonsipusie  guanektpuku. @opmyna  Krnaysmyca — Moccortu.  [lomsapabie
mnektpuku. Oynkuus Jlamxkesena. [lonsipuzanus HOHHBIX KPUCTAILIIOB.

DneKkTpuueckue CcBOWCTBAa KpuCTaIoB. IluposnekTpuxu. I[1be30371€KTpUKH.
[Ipsimoii u 0OpaTHBIN Mbe303JeKTpUYeCKUuid 3(H(HEKT U UX TPUMEHEHHE.

CerneronanexkTpuku. JloMeHHasi CTPYKTypa CErHETO3JEKTpUKoB. ['mcrepeswuc.
Touka Ktopu. [IpumeHeHHE CETHETOANEKTPUKOB.

Jleknus 8.

[ToctosiHHBIN 2nekTpuueckuii Tok. Cuila M IUJIOTHOCTh TOKa. JIMHWUU TOKa.
DJIEKTPUUYECKOE TM0Jie B TPOBOJHUKE C TOKOM M €ro HMCTOYHUKH. Y paBHEHHE
HETIPEPHIBHOCTU. Y CJIIOBHE CTAllMOHAPHOCTH TOKA. OJIEKTPUUECKOE HAMpsKEHHUE.
3akon Oma 151 y4acTKa IEenu. IJIEKTPOCONPOTUBIICHHUE.

3akon Oma B nuddepeHnuansHoii Gopme. YaelbHas 3ICKTPOIPOBOJTHOCTD
BeliecTBa. TOKH B CIUIOMIHBIX Cpeliax. 3a3eMJICHHUE.

Jleknmus 9.

PabGora m MONIHOCTH TOCTOSSHHOrO TOKa. 3akoH Jlkoyns —JleHna u ero
muddepenmanbaas Gopma. CTOpOHHHE CHIIBI. DJIEKTPOABIKYIIAs cuia. 3akoH Oma
JUTSl 3aMKHYTOM LIeTIH.

PasBerBnennsie nienu. [Ipasuna Kupxroda. [Ipumeps! ux npuMeHeHusl.



Jlexnus 10.
Marnutoctatuka. B3aumonelcTBUE TOKOB. JJIEMEHT TOKa. 3akoH buo —
CaBapa — Jlanaca u ero nosieBas TpaKTOBKa. BeKTOp MHAYKIIMM MarHUTHOTO MOJIS.

JleficTBHe MarHUTHOTO TOJISI HA TOK. 3aKOH AMIiepa.

TeopeMa 0 1UPKYJALMM  BEKTOpAa HMHAYKIMA  MAarHUTHOIO  TOJIA.
Huddepennmanpaas  (Gopma TeopemMbl O UPKYIANMA. BuXpeBol xapakTep
MarHuTHOrO noJist. YpaBHenue div B = 0. [loHsiTHe 0 BEKTOPHOM MOTEHITHAIIE.

PenstuBucTCckas nmpuposa MarHUTHBIX B3aUMOJICUCTBUM.

Jlexknus 11.

DjeMEHTapHBIH TOK M €ro MAarHUTHBIH MOMEHT. MarHuTHoe IIoJIe
3JIEMEHTAPHOT'0 TOKa. DJIEMEHTAPHBII TOK B MATHUTHOM II0JIC.

MarauTHoe 1oJjie ABMKYIIETrocs 3apsaaa. B3aumoaeicTBre IBMXKYIIUXCS 3apsi-
TIOB.

Cuna Jlopenma. Dddext Xomra.

Jlexkuus 12.

[ToTok BekTOpa MarHUTHOW HMHAYKIMK (MarHUTHBIA TOTOK). Koaddumment
CaMOMHIYKIMU (MHIYKTUBHOCTH). Koaddunment B3auMHON WHIYKIIMU BYX KOHTY-
poB. IlorenumanbHas pyHkuus Toka. Cuibl, AEHUCTBYIOIINE HA KOHTYpP ¢ TOKOoM. B3a-
MMOJICUCTBHE IBYX KOHTYPOB C TOKOM.

Jlexknus 13.

DJIEKTpOMarHuTHasi MHAYKIMA. 3aKOH JICKTPOMAarHUTHON MHIyKIuu Dapajes
nu ero muddepennuanpHas (opma. IlpaBwio Jlenma. WMHIyKIIMOHHBIE METOMABI
U3MEpEHUsI MAarHUTHBIX nosiel. Tokn Dyxo.

SBNeHre CaMOUHAYKIIUM. DKCTPATOKHU 3aMbIKaHUS U pa3MbIKaHUSI.

MarnutHass sHeprusi Toka. MarHuTHasi SHEPrUsi CUCTEMbl KOHTYPOB C TOKOM.
DHeprus MarHuTHOTO TOJIs U €€ 00beMHas MIOTHOCTb.

Jlexnus 14.

Marnetuku. IloHsSITHE O MOJIEKYJISPHBIX TOKax. BEKTOp HaMarHMWYE€HHOCTH
BEIIECTBA U €ro CBs3b C MOJEKYJAPHBIMU TOKaMHU. BeKTOp HampsiKEHHOCTH
MarHMuTHOTO ToJisi. MarHuTHas MPOHUIIAEMOCTh W MarHUTHasT BOCIHPUUMYHUBOCTD
BelecTBa. MaTepuaibHOE YpaBHEHHE JJIsI BEKTOPOB MAarHUTHOTO TOJIS.

['panuyHbIe yCIOBUA JJIS BEKTOPOB HANPSHYKEHHOCTH U UHAYKIIMM MarHUTHOTO
moyisi. MarautHas 3amuTta. Biustaue GopMbl MarHeTKa Ha €ro HaMarHHYEHHOCTb.



Jleknus 15.

Knaccudukammss ~ marHeTukoB.  JlnaMarHeTwWkd, — MapaMarHeTHKA |
deppomarnetuku. Knaccuueckoe onrcanue auaMaraetusma. Jlapmoposa mpeueccust.
[Tapamarnetnsm. Teopust JIanxkeBeHa.

MHUKpPOCKOIMYECKUE HOCUTENIM MarHeTh3sMa. MarHMTOMEXaHWYECKUH OIIBIT
OiiHmreliHa — ne-I'aaza. MexaHomarHuTHbBI  onbIT  bapHerta. ['mpomarHuTHOe
OTHOILICHUE.

Jexknus 16.

®eppomarHetuku. CIOHTaHHasT HaMarHUYEHHOCTh W Temieparypa Kropu.
JlomeHHast cTpykrypa. Iucrepesuc HamarHuuuBaHus, KpuBas (CToJieToBa.
OcrtaTouyHas WHAYKUUS W KOAPUUTHUBHAs cuia. TemreparypHas 3aBUCUMOCTD
HaMarHUYE€HHOCTH.

Cwiibl, 1EHCTBYIONIME HA MATHETUKU B MAarHUTHOM TOJIE.

Jleknms 17.

KBasucrtanmonapusle TOKU. YCIOBHS KBa3ucTauuoHapHOCTH. Ilepexomnbie
nporeccel B RC- u LC-nensx.

OnektpomarHuTHeie KoseOanusa. KoneOatenpHblii KOHTYp. CoOCTBEHHBIC
KoJieOaHusl B KOHTYpe. Y paBHEHUE TrApMOHUYECKUX KOJICOaHUI.

OHeprusi, 3alaceHHasB KOHType. 3aryxatomue konebanus. Ilokazarenb
3aryxanus. Bpemsa penakcamuu. JlorapupMudeckuii IEKpPEMEHT 3aTyXaHWs.
JIoOpOTHOCTH KOHTYpA.

Konebanusi B cBsI3aHHBIX KOHTypax. llapiuanbHbie KoaeOaHUsI U UX YACTOTHI.
Hopwmanbhabie konebanus (Mobl).

Jleknnus 18.

Boinyxaennbie kose0anus B KoHType. [Iporiecc ycTaHOBIIEHHS BBIHY X IEHHBIX
koneOanuil. IlepeMeHHBI CUHYyCOMJANbHBIA TOK. AKTHBHOE, €MKOCTHOE U
MHIYKTUBHOE conpoTuBieHus. UMnenanc. 3akon OMa A neneil nepeMeHHoro Toka.
MeTto1 BEKTOPHBIX AuarpaMM U METOJ KOMIIJIEKCHBIX aMIUIUTY/I.

Jleknus 19.

Pezonanc wnampsbkenui. Hanpsbkenus u Toku npu  pe3oHance. lllupuna
PE30HAHCHOW KPUBOU.

Pe3onanc Tokos. IIpaBuna Kupxroda s mieneit mepeMeHHOro Toka.

Pabota m MOIHOCTH TMepeMeHHOro TokKa. D¢ (dEeKTHBHBIE 3HAYCHHUS TOKa H
HaIpsHKEHUS.



Jleknms 20.

TexHuyeckoe  NPUMEHEHUE  TEPEMEHHBIX  TOKOB.  ['eHepartopbl  H
anekTpoaBurarenu. Tpexdasueiit Tok. [lonmydeHne u uCnoap30BaHUe BpalIaOMIETOCs
MarHuTHoro noisi. CoequHeHne 0OMOTOK «3BE3J0M» U «TpeyrojbHUKOM». dDa3zHoe u
JMHEWHOE HAIPSKEHHUS.

Tpancdopmatop. [IpyHIMIT ~ #EUCTBUSA,  YCTPOWCTBO,  IIPUMEHECHHE.
Koaddunment tpancdopmanuu. Ponb ceprednuka.

Jlexkuus 21.

BricokouactoTHbie TOKU. CkuH-3QdekT. Tomumua CKUH-CIIOI.

Cuctema ypaBHeHMI MakcBemia Kak 000OIIEHUE OIBITHBIX JaHHBIX. TOK
MPOBOJAMMOCTH M TOK cCMelleHus. B3anmHble mnpeBpalieHus 3JIEKTPUUECKOTO U
MarHUTHOTO TOJIe. DJEeKTpOMarHuTHbIE BOJIHBI. BomnHOBoe ypaBHeHue. Bektop
Ymoga-Iloiitunra. CKopocTh pacpoCTpaHEHHUs JIEKTPOMAarHUTHBIX BOJIH.

Jlexkuus 22.

Knaccuueckas teopus snekTpoHHoW mpoBoaumoctu Jpyne — Jlopenua. OnsiT
Tonmena u Crroapra. 3akonsl Owma, JIxoyns — Jlenna u Bunemana — ®pania.
Orpan4eHHOCTh KJIACCUYECKOU AJIEKTPOHHOU TEOPHH.

[lonsiThe O 30HHOW TEOpUHM TBEPABIX TEJI. DHEPreTUYECKUE YPOBHU H
dbopmupoBanue sHepretudeckux 30H. [lpunnun I[laymu. Cratuctuka Pepmm —
Hupaka. OcoOEHHOCTH 30HHOW CTPYKTYPBHI AHMAJIEKTPUKOB, MOJYINPOBOAHUKOB U
MeTauioB. O0bsICHEHUE TPOBOAMMOCTH TBEPBIX TEJ C MOMOILBIO 30HHON TEOPHH.

Jlexnus 23.

[TomynpoBOgHUKH. CoOcTBeHHas " MpUMECHas IIPOBOJAUMOCTh
noynpoBOAHUKOB. [lomynpoBomHuku p- W n-tuma, p—n-nepexon. I[lpumenenue
MOJIYIIPOBOAHUKOB:  MOJYNPOBOJHUKOBBIE  JHUOJbI, TPaH3UCTOPBI, (POTOIUOMBL,
(hOTOpPE3UCTOPHI.

KoHTtakTHBIE SIBJICHUSL. KonrakTtHas Pa3HOCTh MOTEHIMAJIOB.
TepmosanektpuuectBo. TepmoaBmxymiass cuna. Tepmonapel. IOddekt IlenbThe.
SABnenne TomcoHa.

CaepxmpoBoauMocTb. OCHOBHBIE CBOWCTBA CBEPXIPOBOAHUKOB. MarHuTHas
UHIYKUUS BHYTPU CBepxmnpoBojgHuka. Dddext Meiicuepa. Kputumyeckoe moie.
BricokoTemnepaTypHas CBEpXIpOBOAMMOCTh. [I[ppuMeHeHre cBepXnpoBOIHUKOB.

Jlexkums 24. (Pe3epBHas).



IIJIAH CEMHUHAPOB

Cemunap 1. DnexTpocTaTH4eCcKOE MoJie B BaKyyMe. 3aKOH KyJioHa. HampsikeHHOCTh
ANEKTpUUEcKoro mosis. [IpuHIun cyneprno3uiny.

Cemunap 2. DnekrpocraTudeckas Teopema ['aycca.

Cemunap 3. PaboTta cuit 1 moTeHIMAT AIEKTPOCTATUYECKOTO MOJIS.

Cemunap 4. Ypasnenus [lyaccona u Jlanaca. DnekTpuueckuil JUIOJb U €To MoJIe.
Cemunap 5. IIpoBOTHUKH B 3IE€KTPOCTATUYECKOM IIOJIE.

CemuHnap 6. MeTo 2JIEKTPOCTATHYECKUX U300paKEHUI.

Cemunap 7. DnexrpoeMKocTb. [IpocThie KOHAEHCATOPHI U UX COCTUHEHUS.

Cemunap 8. KonTpoabnas padora.

Cemunap 9. OIHOPOJHBIN JTUAIEKTPUK B 3JIEKTPOCTATUUYECKOM Iojie. [ paHudYHBbIE
YCJIOBHUSL.

Cemunap 10. HeoqHopoHBIN AUBIIEKTPUK B 3JIEKTPOCTATUUECKOM TOJIE.

Cemunap 11. [IudneKkTpuKH ¢ 3aJaHHBIM CTATHYECKUM COCTOSTHUEM TOJIIPU3AIINH.
Cemunap 12. DHeprus 3J€KTPUUECKOTO TOJIS.

Cemunap 13. IloHaepoMOTOpHBIE CUITBI B DJICKTPUUECKOM I10JIE.

Cemunap 14. TokH B CIUIOLIHBIX MPOBOAIIUX CPEAAX.

Cemunap 15. Pacuer neneit mocrosHHoro toka. IlpaBuma Kupxroda, wmetoss
KOHTYPHBIX TOKOB M Y3JIOBBIX ITOTCHIHAJIOB.

Cemunap 16. KonTpoJsbHas padora.

Cemunap 17. MaruutHble 10Jisl IPOBOJHUKOB ¢ TOKOM. 3akoH bruo-CaBapa-Jlamnaca.
Cemunap 18. MarautHele MOJISI POBOJHUKOB C TOKOM. Teopema O HUPKYJSAIHH.
BextopHbIii moTeHumaln.

Cemunap 19. Cuna Amnepa. Cuna Jlopenua. JIBuKeHHE 3apsSyKEHHBIX YacTHI[ B
ANEKTPOMATHUTHBIX MOJISAX.

Cemunap 20. 3aK0H 371€KTPOMAarHUTHON UHIYKLIUH.

Cemunap 21. CaMOMHIYKUUS U B3aUMOUHAYKIKA. DHEPTUsi MATHUTHOTO TOJIS.
Cemunap 22. KonTpoJsbHas padora.

Cemunap.23. [TonaepoMoTOpHBIE CHIIBI M pa00Ta B MArHUTHOM TOJIE.

Cemunap 24. MarautHoe 1moJie B MarHeTukax. [ paHuuHbie yciaoBus. MeToj MOJIeKy
JISIPHBIX TOKOB.

Cemunap 25. Ilone MOCTOSHHBIX MarHWUTOB. MarHeTUKH BO BHEITHEM MarHUTHOM
nosie. @akTopbl GOPMBI MAarHETHKA.

CemuHap 26. DHeprusi MAarHUTHOTO TIOJISL U TTIOHAEPOMOTOPHBIE CHJIBI B MATHETHKAX.
Cemunap 27. [lepexoaHble MPOIECCH B AIEKTPUUECKUX LIETISIX.

Cemunap 28. Pacuer nieneit nepeMeHHOro Toka. MeTo/ibl KOMITJIEKCHBIX aMIUIUTY T U
BEKTOPHBIX AUarpamMM. MOIITHOCTh B LIETISIX TEPEMEHHOTO TOKA.

Cemunap 29. CBo0OOHBIEC U BBIHYX/ICHHBIE 3JEKTPUUYECKHE KOJIeOaHUsI B KOHTYpaX.
Pe3onanc HampsiKeHUI 1 TOKOB.

Cemunap 30. KonTposabHas padora.
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