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JlekTop: npod. IL.A. IloasikoB

Jlexknus 1.

DNEeKTPOMarHUTHOE B3aUMOJIEUCTBHE U €r0 MECTO CPeau APYIHMX B3auMOIEH-
cTBui B mpupone. Pazurue usuku snekrpuyectBa B padborax M.B.Jlomonocosa.
DJIeKTpUUECKU 3apsia. MUKpOCKONMMYECKHE HocuTenu 3apsiga. OnblT MuiiMkeHa.
3aKOH COXpaHEHHUs IEKTPUUECKOro 3apsija.

OnekTpocrarnka. 3akoH KynoHa u ero moneBas TpakToBKa. Bekrtop
HAIPSKEHHOCTH  JIEKTPUYECKOTO MOoJs. [IpuHOWN Cyneprno3uuuu 3IeKTPUYECKUX
oJIEH.

Jlexknus 2.
[ToTok BekTOpa HANPSHKEHHOCTH JJIEKTPUUECKOTO MOJs. DJIEKTPOCTaTUYECKast
teopema Octporpaackoro—I'aycca, ee nmpencrasienue B nuddepenuanbHoit popme.
[ToTeHmanbHOCTH 3neKTpOcTaTUecKOoro noss. [lorennuan. HopmupoBka mo-
TeHuana. CBs3b BEKTOpa HANPSHKEHHOCTH JIEKTPOCTATUYECKOTO MOJISl U MOTEHIUa-
na. PaGota cuin anekrpocrarnyeckoro noiist. [loTeHuan cuctemsl 3apsiioB.

Jlexuus 3.

[upkynsiiusi BEKTOpa HAMpPsHKEHHOCTH dJIEKTpUYecKoro mosst. Teopema o
IUPKYJIAINH, €€ MpeAcTaBieHue B nuddepeHimanbHon hopme.

VYpasuenus [lyaccona u Jlamaca.

DnekTpuueckuit munosnb. [loTeHImaNn u HanpsHKEHHOCTH TIOJIS JHUITONIS.

Jlexknusn 4.

[IpoBOAHUKHM B 3JEKTPOCTATUYECKOM IOJIE. DJIEKTPOCTATUUYECKAsT WHIYKITHUS.
HanpsixeHHOCTh 1MOJI y NOBEPXHOCTH U BHYTPH NPOBOAHUKA. Pactipenenenue 3apsiga
M0 MOBEPXHOCTHU MPOBOJHMKA. DJEKTpOocTaTU4ecKas 3amuTa. [IpoBoasmuii map B
OJHOPOJIHOM 3JIEKTPOCTATHYECKOM TIOJIE.

CBa3p MEXIy 3apsoM M NOTEHIHAJIOM MPOBOJHUKA. IJIEKTPOEMKOCTb.
Konnencatopel. EMKocTh  miiockoro, cGepudyeckoro ¥ IMIMHIPHUYECKOTO
KOHJICHCATOPOB.



Jlexkuus S.

Huanextpuku. CBOOOIHBIE U CBSI3aHHBIC 3apsibl. Bextop nmonspusanuu. CBs3b
BEKTOPA MOJSIPU3ALNU CO CBI3aHHBIMU 3apsaMH.

BekTop anekrpuueckor HHAYKIMHA B IUAJIEKTPUKE. [n3nekTpuyueckas BOCOpuU-
MMUYMBOCTh U JIUDJICKTPUUYECKAs MPOHMUIIAEMOCTh M BEIIECTBA. MarepuaibHOE ypaB-
HEHHE JJIs1 BEKTOPOB AJIEKTPUUYECKOTO TMOJIA.

Teopema Octporpanackoro — ['aycca TS JTADJIEKTPUKOB. Ee
muddepenumansias ¢popma. ['paHuyHbIe yCIOBUS ISl BEKTOPOB HAMPSHKEHHOCTU U
3JIEKTPUYECKON MHAYKUUH. JIM3IEKTpUYECKUH 1Iap B OJHOPOJHOM 3IIEKTPUYECKOM
roJje

Jlexkuusa 6.

DHEpPrusi CHUCTEMBbI DJJICKTPUYECKUX 3apsJIOB. DHEPTHsl B3aUMOJCHCTBUS H
COOCTBEHHAsI DSHEPrus. OHEPTHUsl dJIEKTPOCTATHUYECKOTO TONI W €€ OObeMHas
IJIOTHOCTh. DHEPIHsl AIEKTPUUYECKOTO JIUIOJISI BO BHEIIIHEM TI0JIE.

[ToHmEpOMOTOPHBIE CHIIBI B JCKTPUUSCKOM II0JIE M METOIbI MX BBIYHCICHHI.
CBs13b TOHACPOMOTOPHBIX CHJI C DHEPTUEH CHCTEMBI 3apsI0B.

Jlexuus 7.

OneKTpoHHAass Teopus NOJSPU3ALMM  IHIJIEKTPUKOB. JIokampHOE ToIe.
Henomsapueie  muanextpuku. @Dopmyna  Kiaysumyca — Moccortu.  IlonspHeie
munekTpuku. Oynkuus Jlankesena. [lomsipusanyss HOHHBIX KPUCTAILIOB.

DJIEKTpUYECKHUE CBOMCTBA KpHUCTALIOB. Iluposnexktpuku. IIbe3031eKTpUKHU.
[Ipsimoii u 0OpaTHBIA TEE303IEKTPUUECKU AIPHEKT U UX TPUMEHEHHE.

CernerosnekTpuku. JloMeHHasi CTPYKTypa CETrHETO3JEKTpUKOB. ['mcrtepesuc.
Touka Kropu. [IpumeHeHne cerHeTosneKTPUKOB.

Jleknuus 8.

[TocrosiHHBIN 3nekTpudecknii TOK. Cwia W IUIOTHOCTh TOKA. JIMHWUM TOKAa.
DNeKTpUYecKoe ToJie B TPOBOJHUKE C TOKOM M €r0 HWCTOYHUKH. YPpaBHEHHE
HEIMPEPHIBHOCTH. YCJIOBUE CTAlMOHAPHOCTH TOKAa. OJEKTPUUYECKOE HAIpPSKEHUE.
3akoH OMa Ji71s1 y4acTKa UENH. DIEKTPOCOPOTUBIICHHE.

3akon Owma B muddepeHmmanbHOn dopme. YaempHas 3IEKTPOIPOBOIHOCTD
BelecTBa. TOKM B CIUIOMIHBIX Cpeax. 3a3eMJICHUE.

Jleknus 9.

Pabota M MOIIHOCT, TOCTOSHHOTO TOKa. 3akoH Jlxoyns—JleHna u ero
muddepennmanpHas popma. CTOpOHHHE CHIIBI. DJIEKTPOABMKYIAs cuiia. 3akoH Oma
JUISl 3aMKHYTOM LIETIH.

PasBerBnennsie nenu. [IpaBuna Kupxroda. [Ipumeps! ux npuMeHeHus.



Jlexuus 10.

Marunurocratuka. BzaumopeiicTBue TOKOB. DJIEeMEHT Toka. 3akoH buo —
Cagapa — Jlamnaca u ero nosieBasi TpakToOBKa. BEeKTOp MHIYKIIMM MAarHUTHOTO TOJIS.

JlelicTBME€ MarHUTHOTO TOJIS1 HA TOK. 3aKOH AMmIiepa.

Teopema 0 [UPKYJISIUMKA  BEKTOpa  UHAYKIMM  MAarHUTHOTO  TOJIS.
HuddepennmanpHas ¢opMa TeopeMbl O LUPKYJSIUMU. BuxpeBoit xapakrtep
MarauTHoro nosist. YpasHenue div B = 0. [ToHsATHE 0 BEKTOPHOM MOTEHITHAJIC.

PenstuBucTckas npupo1a MarHMTHBIX B3aUMOICMCTBUM.

Jleknus 11.

DJIEMEHTApHBII TOK W €ro MarHuTHbII MOMEHT. MarHutHoe 1ojie
AIIEMEHTAPHOI0 TOKA. DJIE€MEHTAPHBIN TOK B MATHUTHOM I10JIE.

MarauTHoe 1one ABWKYIIErocs 3apsana. BzauMonencTsue NBMKYLIMXCA 3apsi-
JIOB.

Cuna Jlopenna. D¢dext Xoma.

Jleknus 12.

[ToTok BekTOpa MAarHMTHOW HHAYKIHMHM (MarHUTHbBIM mOTOK). Koadduument
CaMOMHAYKIMH (MHAYKTUBHOCTH). KoadduimenT B3auMHON MHAYKIUU IBYX KOHTY-
poB. [lorenmmanbHas QyHkius Toka. Cuiel, IEMCTBYIOIINE HA KOHTYpP ¢ TOKOM. B3a-
MMOJICHCTBUE IBYX KOHTYPOB C TOKOM.

Jleknus 13.

DneKTpoMarHuTHas MHAYKUUS. 3aKOH AJIEKTPOMarHUTHOW MHAyKIuu Dapazest
u ero auddepenumansuas ¢dopma. [IpaBuno Jlenma. MHAyKUMOHHBIE METOJBI
n3MEpeHUs1 MAarHUTHBIX noser. Toku Dyko.

SIBneHne caMOUHIYKUIMU. DKCTPATOKU 3aMbIKaHUS U pa3MbIKaHUS.

MarunuTtHast sHeprus Toka. MarHuTHasi SHEPrUsi CUCTEMBI KOHTYPOB C TOKOM.
DHeprusi MAarHUTHOTO TOJIA U € 00bEMHAs MIIOTHOCTb.

Jlexus 14.

Marusetuku. lloHATHE O MONEKYJISAPHBIX TOKAaX. BEKTOp HaMarHW4eHHOCTH
BEIIECTBA W €ro CBA3b C MOJEKYJISIPHBIMH TOKaMH. BEKTOp HaIps>KEHHOCTH
MAarHUTHOTO TOJs. MarHuTHas NPOHUIAEMOCTh W MArHUTHAs BOCHPUUMYHUBOCTH
BelecTBa. MarepruaibHOE ypaBHEHUE JJI1 BEKTOPOB MAarHUTHOTO TTOJIS.

['pannuHbIEC yCIOBHS MJIsI BEKTOPOB HANPSDKEHHOCTH M MHAYKIIMM MATHUTHOTO
noJist. MarauTHas 3anmTa. Biusare popMbl MarHeTHka Ha €ro HAaMarHHYEHHOCTD.



Jleknus 15.

Knaccudukamuss ~ marHetukoB.  J[MaMarHeTWkH,  NapaMarHeTUKH U
¢deppomarneTuku. Kiaccuueckoe onucanue auamarsetusma. Jlapmoposa npereccus.
[Tapamaruetusm. Teopus JlanxkeBeHa.

MUKPOCKONIMYECKUE HOCHUTENIM MarHerusMa. MarHuToMexaHU4eCKH OIIbIT
OiiHiuTeitHa — ne-I'aaza.  MexaHomarHuTHbeI  onbIT  bapHerra. ['mpomMarHutHOe
OTHOLIECHUE.

Jexuusn 16.

®eppomarnetnikd. CrHoOHTaHHAs HAMarHMYEHHOCTh W TeMmreparypa Kropwu.
Jlomennast  cTpyktypa. Iucrepesuc HamarHuuumBanus, kKpuBas CroseToBa.
OcraroyHass WHAYKIMS W KOJIPUMTHBHAS CWiIa. TemmepaTypHas 3aBHCHMOCTH
HaMarHU4YE€HHOCTH.

Cuuibl, IEMCTBYIONINE HA MATHETUKUA B MAarHUTHOM TI0JIE.

Jleknus 17.

KBa3ucraunonapusle TOKH. YCIIOBUS KBa3UCTallMOHapHOCTH. llepexoanbie
nponeccel B RC- u LC-nemnsix.

OnexktpomaruutHele KoneOanus. KoneOarenbHbiii KOHTYp. CoOCTBEHHBIC
Kosie0aHus B KOHTYpe. Y paBHEHHE TapMOHUYECKUX KOIeOaHUil.

DHeprusi, 3alaceHHasB KOHType. 3aryxawpommue KoneOanud. Ilokazarensb
3aryxanusi. Bpems pemakcamuu. Jlorapubmuyeckuii AEKPEeMEHT 3aTyXaHUS.
JIoGpOTHOCTH KOHTYDA.

Konebanus B cBs3aHHBIX KOHTypax. [lapuuanbHbie KoneOaHUs U UX YaCTOTHI.
Hopwmainbnbie konebanus (MOJIbI).

Jleknus 18.

Brinyxnennbie konebanus B KoHType. [Iporiecc ycTaHOBNIEHUS BBIHY KACHHBIX
koneOanuii. [lepeMeHHBIN CHHYCOMAANBHBI TOK. AKTHUBHOE, €MKOCTHOE |
MHIYKTUBHOE conpoTuBieHus. Mmnenanc. 3akon Oma ajis uenei nepeMeHHOTo TOKa.
MeTtona BEKTOPHBIX IAArpaMM U METOJI KOMIUIEKCHBIX aMIUIUTY.

Jleknus 19.

Pezonanc mnampsokenui. Hanpsokennss u Tokm npu pe3oHance. [llupuna
PE30HAaHCHOM KPHUBOM.

Pe3onanc tokos. [IpaBuna Kupxroda s merneit nepeMeHHOro TOKa.

PaGota u MOMIHOCTH MEpEeMEHHOTO TOKa. D(G(PEKTUBHBIC 3HAYEHUS TOKA M
HaIpsHKEHMUS.



Jlexknus 20.

TexHuyeckoe  NpPUMEHEHUME  IIEPEMEHHBIX  TOKOB.  I'eHeparopel U
anexkTpoasuratenu. Tpexdaszubiii Tok. [lodyueHue u UCronb30BaHUE BPAILIAIOIIETOCS
marautHoro noiisi. CoennHeHrne 0OMOTOK «3BE30N» U «TpeyrojbHuKom». PazHoe u
JIMHEWHOE HAIIPSKECHMUS.

Tpaucpopmarop.  IlpuHumn  aelCTBUA,  yCTPONCTBO,  MPUMEHEHUE.
Koaddunuent tpanchopmanuu. Pons cepreunuka.

Jlexuus 21.

Bricokouactotubie Toku. CkuH-3¢dekT. ToNuHa CKUH-CI0S.

Cucrema ypaBHeHuid MakcBemia Kak 0OOOLIEHHE OMBITHBIX JaHHBIX. TOK
MPOBOJIMMOCTH M TOK CMeIlleHus. B3auMHble TpeBpallleHus 3JIEKTPUUYECKOTO U
MarHuTHOTO TOJIEH. DJIEKTpOMarHuTHbIE BOJHBL. BonHOBOe ypaBHeHue. Bekrtop
Ymoga-Tloittuara. CKOpOCTbh paclipoCTpaHEHUs AIEKTPOMAarHUTHBIX BOJIH.

Jleknus 22.

Knaccuueckast teopust anektpoHHoi npoBoauMoctu pyne — Jlopenna. OnbIT
Tonmena u Crroapra. 3akonsl Oma, JIxoynsa — Jlenua u Bunemana — ®panna.
OrpaHn4eHHOCTh KJIACCUYECKOU 3JIEKTPOHHOW TEOPHH.

[lonsiTue O 30HHOW TEOpUM TBEPABIX TeEJ. DHEPreTUUECKUE YPOBHU M
dbopmupoBanue sHeprerndeckux 30H. [lpuninun [laymu. Cratuctuka depmu —
Hupaka. OcoOEHHOCTH 30HHOM CTPYKTYPBI JUAJICKTPUKOB, MOJYIMPOBOJHUKOB U
MeTaisioB. OObSICHEHNE POBOIUMOCTHU TBEP/IBIX TEJl C IOMOIIBI0 30HHOW TEOPHH.

Jlexknusa 23.

[TomymipOBOTHUKH. CoOcTBeHHas u MpUMecHast MIPOBOIUMOCTD
MOJIyIIpOBOHUKOB. [lomympoBoguukn p- W n-tuma, p—N-niepexoxa. Ilpumenenue
MOJIYTIPOBOJTHUKOB:  TIOJIyIIPOBOJHUKOBBIC  JHOJBI, TPAH3UCTOPHI, (HOTOIHUOIBI,
(hOTOPE3UCTOPHI.

KonTakTHbIE SIBJICHHS. KonTakTHas pPa3HOCTh MMOTEHI[HAJIOB.
TepmoanekTpudectBo. TepmoaBwkymias cuia. Tepmomapbl. Oddekt IlenbThe.
SIBnenue TomcoHa.

CaepxmpoBoaguMocTh. OCHOBHBIC CBOWMCTBA CBEPXIPOBOJHHUKOB. MarHuTHas
WHIYKIUS BHYTPH CBepxmpoBogHuKa. Dddekr Melicaepa. Kpurtudeckoe more.
BricokoTemmieparypHasi CBEpXIPOBOAUMOCTb. [[priMeHeHNEe CBEpXTIPOBOTHUKOB.

Jlexuus 24. (Pe3epBHas).



IIJTIAH CEMHUHAPOB

Cemunap 1. D1eKTpOCTaTUYECKOE MOJIE B BAKYYME. 3aKOH KyJioHa. HanpsskeHHOCTb
ANeKTpruecKoro noss. [IpuHIuUmn cyneprno3uiuu.

Cemunap 2. DnekrpocTaTuyeckas Teopema ['aycca.

Cemunap 3. PaboTa cui ¥ OTEHLUAN IEKTPOCTATUYECKOTO MOJIS.

Cemunap 4. Ypasuenus [lyaccona u Jlammaca. DJIeKTpUUECKUN TUTIONb U €TO MOJIE.
Cemunap 5. [IpoBOIHHKY B 3JEKTPOCTATUYECKOM MOJIE.

CemuHap 6. MeTo JI€KTPOCTATUYECKUX N300paKEHUIA.

Cemmunap 7. DnekTpoeMKOCTh. [IpocTbie KOHAEHCATOPBI U UX COCTUHEHUS.

Cemunap 8. KoutposanbHnas padora.

Cemunap 9. OgHOpPOIHBIN JUANEKTPUK B 3JIEKTPOCTATHUYECKOM moJjie. ['paHuyHble
YCJIOBHUSL.

Cemunap 10. HeotHOpOIHBIN JUANEKTPUK B JIEKTPOCTATUYECKOM ITOJIE.

Cemunap 11. /IunieKTpUKH € 3aJaHHBIM CTATUYECKUM COCTOSIHUEM TOJISIpU3ALUU.
Cemunap 12. DHeprus 3JIEKTPUUYECKOTO MOJIS.

Cemunap 13. [ToH1€pOMOTOPHBIE CUIIBI B JIEKTPUYECKOM ITOJIE.

Cemunap 14. Toku B CIUVIOLIHBIX MTPOBOJSALINX CpeAax.

Cemunap 15. Pacuer nemeit mocrostHHoro Toka. I[lpaBuna Kupxroda, wmetoas
KOHTYPHBIX TOKOB U y3JI0BBIX MOTEHIIAAJIOB.

Cemunap 16. KonTposabHnas padora.

Cemunap 17. MarauTHbI€ 110J1s1 IPOBOJHUKOB € TOKOM. 3akoH buo-CaBapa-Jlamnaca.
Cemunap 18. MarnuTHble MOJsi MPOBOJHUKOB C TOKOM. TeopeMa O HUPKYJISIUU.
BekTopHblil noTeHIMAaN.

Cemunap 19. Cuna Amnepa. Cuna Jlopenua. J[BukeHue 3apsiKEHHBIX YaCTHIL B
ANEKTPOMATHUTHBIX TOJISX.

Cemunap 20. 3aKoH 3JI€KTPOMArHUTHOW WHAYKIIUU.

Cemunap 21. CaMOMHIyKUIHS U B3aUMOMHAYKIMS. DHEPrUs MarHUTHOTO MOJIS.
Cemunap 22. KonrpoJabHasi pabora.

Cemunap.23. [longepomMoTopHBIE CHJIBI U pa00OTa B MATHUTHOM TIOJIC.

Cemunap 24. MarautHoe 1oJie B Maruetukax. [’ paHudHble ycinoBusi. MeToJl MOJIeKy
JISIPHBIX TOKOB.

Cemmunap 25. Ilosie MOCTOSHHBIX MAarHUTOB. MAarHeTUKU BO BHEIIHEM MAarHUTHOM
nosie. dakTopbl GOpMBI MATHETHKA.

Cemunap 26. DHeprusi MAarHUTHOTO TOJISI ¥ IOHJAEPOMOTOPHBIE CUITBI B MarHETHUKAX.
Cemmunap 27. IlepexoaHbie IpoOIIECChl B JIEKTPUUECKUX TETISIX.

Cemunap 28. Pacuer nieneit mepeMeHHOT0 Toka. MeTo bl KOMIUIEKCHBIX aMIUTUTY U
BEKTOPHBIX JUarpaMM. MOIIIHOCTh B IETSX MEPEMEHHOTO TOKa.

Cemunap 29. CBoOO/IHbIE U BBIHYXJICHHBIE JIEKTPUUYECKUE KOJIEOAHNS B KOHTYpax.
Pe3onaHc HanpsKeHH U TOKOB.

Cemunap 30. KontpossHas padora.
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