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Jlektop: npo@. I1.A. IToasikoB

Jleknus 1.

DIEKTPOMArHUTHOE B3aUMOJICIICTBUE U €r0 MECTO CPEeIH APYrHUX B3auMOJEH-
cTtBui B mpupone. Pa3zButue usuku snekrpuyectBa B paborax M.B.Jlomonocosa.
OnexTpuueckuil 3apsia. MuUKpockonuueckue HocuTenu 3apsaa. OnbiT MusuiMkeHa.
3aKOH COXPAaHEHHUsI JIEKTPUUECKOT0 3apsa.

Onektpocratuka. 3akoH KynoHa u  ero mnoseBas TpakToBKa. Bekrtop
HaIPSDKEHHOCTU  AJIEKTpUUYEcKoro moss. [IpuHuoun cyneprno3uuuu 3JaeKTPUYECKUX
TIOJIEH.

Jlexkus 2.
[ToTok BeKkTOpa HANPSKEHHOCTH DJIEKTPUUECKOIO MOJid. DJIEKTPOCTaTHYeCKas
teopema Octporpajackoro—Iaycca, ee nmpencrapienue B AuddepeHnuanbHoi Gopme.
[TorennmanbHOCTh 3neKkTpocTaTrueckoro noss. [lorennuan. HopmupoBka mo-
TeHHana. CBsI3b BEKTOpPA HAMPSHKEHHOCTH 3JIEKTPOCTATUYECKOIO MOJs U MOTEHIINA-
na. PabGoTta cun snekTpoctarudeckoro mouis. [loTeHman cucTeMbl 3apsioB.

Jlexnus 3.

[{upkymsiiust BEKTOpa HAMPSOIKEHHOCTH AJIEKTPUYECKOTO Toysl. Teopema o
UPKYJISINY, €€ pe/icTaBieHue B quddepeHuuanbHoi popme.

Ypasuenus [lyaccona u Jlannaca.

SHGKTpI/I“IeCKI/If/’I JAUIIOJIb. HOTeHI_[I/IaJ'I N HAIIPSAXKCHHOCTD ITOJIA AUITOJIA.

Jleknus 4.

[IpOBOJHUKHM B 3JIEKTPOCTATUUECKOM IIOJIE. DJIEKTPOCTATUYECKass WUHAYKIIMS.
HanpsxeHHOCTh 10JI1 Y HOBEPXHOCTH M BHYTPH IIPOBOJHMKA. Pacnipenenenue 3apsna
[0 MOBEPXHOCTU NPOBOJHHUKA. DJEKTpocTaTMyeckas 3aumura. [IpoBomsmuii map B
OJIHOPOJHOM 3JIEKTPOCTATUYECKOM HOJIE.

CBsi3b MEXIy 3apsAoM W MOTEHUHAIOM TMPOBOJHUKA. JEKTPOEMKOCTb.
Konpnencatopel. EMkocTh  miockoro, cepudyeckoro M IHJIMHIPUYECKOTO
KOHJIEHCAaTOPOB.



Jlexnus S.

Hunextpuxku. CBoOOAHBIE U CBsA3aHHbIE 3apsiabl. Bekrop nonspuzanuu. CBsi3b
BEKTOPA MOJSIPU3ALMU CO CBA3AHHBIMU 3apsIaMHu.

BekTop 2neKkTpruecKoil HHIYKIUU B TUAJIEKTPUKE. J(HdeKkTpuueckas BOCIIPU-
UMYUBOCTh U JUAJIEKTpUYECKass IMPOHULIAEMOCTh M BeulecTsa. MarepuanbHOe ypas-
HEHHUE JIJIS1 BEKTOPOB JIEKTPUYECKOTO MOJIS.

Teopema Octporpaackoro — ['aycca TS JIUDJIEKTPUKOB. Ee
muddepenunanbias Gopma. 'paHryHbIe YCIOBHS [UIsI BEKTOPOB HANPSXKEHHOCTH U
BJIEKTPUYECKON MHAYKUUH. JIMPIEKTpUYECKUN 1Iap B OJHOPOAHOM 3JIEKTPUUYECKOM
oJie

Jleknus 6.

DHeprusi CHCTEMBI DSJIEKTPHUYECKUX 3apANIOB. DHEPrUs B3aUMOJACHCTBHS U
COOCTBEHHAsl JHEPrusa. OHEPrusl 3JIEKTPOCTATUYECKOIO TOJiI M €€ O0ObeMHas
IJIOTHOCTh. DHEPTHS JIEKTPUUECKOTO JIUIOJS BO BHEIIHEM MOJIE.

[ToHAEpOMOTOPHBIE CUIIBI B 3JEKTPUYECKOM IOJIE U METOAbl UX BBIYUCICHUH.
CBs13b TOHAEPOMOTOPHBIX CUJI C IHEPTUEUN CUCTEMBI 3apsI0B.

Jlexknus 7.

OJIEKTPOHHAsT TEOpHs TMOJSIPU3AaLMKM  JAUDIEKTPUKOB. JIoKaibHOE mOJIE.
Henomsipupie  nuanextpuku.  @Dopmyna  Kiaysmyca — Moccortu.  [lonsipHbie
nuanekTpuku. Oynknus Jlanmxkesena. [lonspuszanus HOHHBIX KPUCTAIUIOB.

DJNIeKTpUYECKUEe CBOWCTBA KpUCTALIOB. Ilnposnektpuku. I[Ibe3031€KTpUKH.
[Ipsimoit 1 0OpaTHBIN Mhe303JIeKTpUYecKuid 3QPEKT U UX MPUMEHEHHE.

CerneroanekTpuku. JlomMeHHass CTPYKTypa CErHETO3JIEKTPHKOB. ['mcrepesuc.
Touka Kropu. [IpumeHeHne cerneTosneKTpuKkoB.

Jleknus 8.

[TocTrossHHBIN 3yekTpudeckuii TOK. Cwia M IUIOTHOCTH TOKa. JImHMM TOKA.
DNEeKTpUYEecCKoe IoJie€ B TMPOBOJAHUKE C TOKOM M €ro HUCTOYHUKHU. YpaBHEHHE
HEMPEPHIBHOCTU. YCJIOBUE CTAIMOHAPHOCTU TOKA. OJIEKTPUYECKOE HAaIpPSKEHHE.
3akoH OMa 115 y4acTKa Lenu. DIEKTPOCONPOTHUBIICHUE.

3akon Oma B nuddepeHunanbHoi (opme. YaenpHas 3JIEKTPONPOBOIHOCTH
BEIECTBA. TOKM B CIUIOIIHBIX Cpelax. 3a3eMJICHUE.

Jleknms 9.

PaGora W MOIIHOCTHP TOCTOSHHOTO TOKa. 3akoH Jlxoyns —JleHna u ero
mudpdepenumansaas popma. CTOpOHHHE CHIIBL. DJIEKTPOJABMKYIAs cuia. 3akoH Oma
JUIs1 3AMKHYTOM LIETIH.

PaszserBnennsie nemnu. [IpaBuna Kupxroda. [Ipumepsr ux mpuMeHeHUs.



Jlexnus 10.
Marunutoctatuka. BzaumoneicTBue TOKOB. DJIeMEHT Toka. 3akoH buo —
Caapa — Jlamaca u ero nosjeasi TpaKTOBKa. BEKTOp MHIyKIIMK MarHUTHOTO TTOJIS.

JleficTBME MarHUTHOTO ITOJIS1 HA TOK. 3aKOH AMIIepa.

TeopeMa 0 UMPKYJISUUMU  BEKTOpa MHAYKUMM  MarHUTHOTO  MOJS.
HubdepennmanpHas ¢opMa TeopeMbl O MHUPKYISIUU. BuxpeBolr Xxapaktep
MarHuTHoro nosisi. Ypasuenue div B = 0. [loHsiTue 0 BEKTOpHOM NOTEHLIUATIE.

PenstuBrcTcKas npupoia MarHUTHBIX B3aUMOJIEHCTBUM.

Jleknms 11.

DneMeHTapHbIi TOK W €ro MAarHUTHBIM MOMEHT. MarHuTHoe o€
AJIEMEHTApPHOTO TOKA. DJIE€MEHTAPHBIN TOK B MATHUTHOM II0JIE.

MarauTtHoOe 1osie ABWKYIIETrocs 3apsaaa. B3auMoaencTBre NBYKYILINUXCS 3aps-
TIOB.

Cuna Jlopenma. 3ddext Xomna.

Jlexkuus 12.

[ToTok BekTOpa MarHUTHOM HMHAYKIHMH (MarHUTHBIN TOTOK). Koaddurment
CaMOMHAYKIMH (MHIYKTUBHOCTB). KoaduimienT B3auMHON MHAYKIMHA ABYX KOHTY-
poB. IlorenumanbHas ¢QyHkuus Toka. Cunbl, ACHCTBYIOIIME HA KOHTYP C TOKOM.
B3aumozneiicTBre IByX KOHTYPOB C TOKOM.

Jlexuus 13.

DNEeKTpOMAarHUTHAsT UHAYKIMA. 3aKOH AJIEKTPOMarHuTHON MHAYKIuKu Dapajaes
nu ero guddepenmmansaas ¢opma. IlpaBmio Jlenma. MHAyKIMOHHBIE METOABI
MU3MEPEHUSI MarHUTHBIX nosien. Toxku dyko.

SIBneHre cCaMOMHAYKIIMU. DKCTPATOKU 3aMbIKAHUS M pa3MbIKaHHUSI.

MarnautHast sHeprus Toka. MarHuTHasi YHEPTUsl CUCTEMbl KOHTYPOB C TOKOM.
DHeprusi MAarHUTHOTO TOJI U €€ 00beMHAas MJIOTHOCTb.

Jlexknus 14.

Marnetuku. lloHATHE O MOJIEKYJISApPHBIX TOKaX. BEKTOp HamMarHW4eHHOCTH
BEIIECTBA W €ro CBA3b C MOJIEKYJSIPHBIMA TOKaMu. BeKTOp HalpsKeHHOCTH
MAarHUTHOIO ITOJsA. MarHuTHas NPOHUIAEMOCTh M MArHUTHAsT BOCHPUMUMYHUBOCTH
BelecTsa. MarepuanbHOE ypaBHEHUE U1l BEKTOPOB MAarHUTHOIO TIOJISL.

I'pannuHbIe yCIOBUSA Uil BEKTOPOB HAIPSIYKEHHOCTH U MHIYKIIMM MarHUTHOTO
noJsig. MarautHas 3ammra. Biusaue ¢popmbl MarneTuka Ha €ro HAMarHU4eHHOCTb.



Jlexnus 15.

Knaccudukammss ~ MarHeTUKOB. JlnaMarHeTuky, = HapamMarHeTUKH |
deppomarnetuku. Kinaccuueckoe onucanue nuamarsetusma. JlapMoposa mpereccus.
[Tapamarnernsm. Teopust JlanxkeBeHa.

MHUKpPOCKOIMYECKUE HOCUTENIM MarHeTnu3Ma. MarHuTOMEXaHWYECKUU OIIBIT
OiiHwTeliHa — ne-I'aaza.  MexaHomarHuTHbeI  onbIT  bapHerra. ['mpomMarHutHOe
OTHOLLICHHE.

Jexkuus 16.

®deppomarnetuku. CroHTaHHAas HaMarHMYEHHOCTh M Temmeparypa Kriopwu.
Jlomennass  cTpykTypa. Iwucrepesnc HamarHnuuBaHus, KpuBas (CToJieToBa.
OcraroyHass WHOYKIOUS W KOAPUMTHBHAS CwiIa. TemmepaTypHas 3aBHCHMOCTH
HaMarHM4eHHOCTH.

Cwutbl, TEMCTBYIONINE HA MATHETHKHA B MAarHUTHOM TIOJIC.

Jlexnus 17.

KBasucrammonapueie TOKM. YcCIOBUSA KBa3ucTalmoHapHOCTH. llepexoaHbie
npoueccel B RC- u LC-nersx.

OnekTpoMarHutHble KosneOaHusi. KonebarenbHbiii KOHTYp. (CoOCTBEHHBIC
KoJIeOaHMsI B KOHTYpE. Y paBHEHHE TapMOHUYECKUX KOJIeOaHUH.

OHeprusi, 3alaceHHasB KOHType. 3aryxawomue konebanus. [lokazaTtensb
3aryxanus. Bpems penakcanuu. Jlorapupmuueckuil I€KpEeMEHT 3aTyXaHHS.
JIoOpOTHOCTH KOHTYpA.

Konebanus B cBa3aHHBIX KOHTYpax. [lapiuanbnubie kKoneOaHUs U UX YaCTOTHI.
Hopmanbubie konebanust (MObI).

Jlexnus 18.

Boinyxiennble kojebanust B KoHType. [Ipoiiecc ycTaHOBIEHUS BBIHYKACHHBIX
kosjeOanmii. IlepeMeHHBII CHHYCOMIANbHBIM TOK. AKTHBHOE, €MKOCTHOE W
MHIYKTHUBHOE conpoTuBieHus. Umnenanc. 3akoH OMa aJis 1enei nepeMeHHOro TOKa.
Metoa BEKTOPHBIX IHArpaMM U METOJI KOMIUIEKCHBIX AMIUIUTY/I.

Jlexnus 19.

Pe3zonanc nHanpsokenun. Hanpspkennss w1 Tokm npu pe3oHance. lllupuna
PE30HAHCHOUN KPUBOM.

Pe3onanc Tokos. IIpaBmiia Kupxroda a1 mierneit mepeMeHHOro TOKa.

PaGota m MOIIHOCTH MEpEeMEHHOTO TOKa. D(Q(EKTUBHBIE 3HAYEHUS TOKA U
HaIIpsKECHMUS.



Jlexnus 20.

TexHuyeckoe  NpPUMEHEHUE  IEPEMEHHBIX  TOKOB.  I'eHeparopel U
anekTpoasurarenu. Tpexdaszusiii Tok. [lonyueHue u Ucnonb30BaHUE BPAILAIOIIETOCS
mMaruutHoro nosia. CoenuHeHne 0OMOTOK «3BE3J0N» U «TpeyroiabHuKoM». PazHoe u
JIMHENHOE HANPSIKEHHUS.

Tpancpopmarop.  IlpuHumn  fgedcTBUA,  yCTPOMCTBO,  NPUMEHEHUE.
Koaddumment tpanchopmanmu. Pons cepaeunnka.

Jlexkums 21.

BricokouactoTHbie TOKU. CKUH-3deKT. ToamHa CKUH-CIIOA.

Cucrema ypaBHeHWH MakcBeia Kak 000OIEHHWE ONBITHBIX JaHHBIX. TOK
MPOBOJUMOCTH M TOK CMeIleHus. B3auMHble mTpeBpallleHus SJIEKTPUUYECKOTO U
MAarHMTHOTO TMoOJed. DJIEeKTpOMarHWTHbIE BOJIHBL. BoJHOBOE ypaBHeHHEe. BekTtop
Ymosa-Iloitara. CKOpoCTh pacCpOCTPaHEHHS JIEKTPOMArHUTHBIX BOJIH.

Jlexkuus 22.

Knaccuueckast Teopusi 31eKTpoHHOM nipoBogumMoctH Jpyne — Jlopenma. OnbIT
Tonmena u Crroapra. 3akonsl Owma, J[xoyns — Jlenna u Bugemana — @panua.
OrpaHn4eHHOCTh KJIACCUYECKOMW 3JIEKTPOHHON TEOPUHU.

[lonatie O 30HHON TEOpUM TBEPABIX TEJI. DHEPreTUYECKUE YPOBHU U
dbopmupoBanue sHepretudecknx 30H. [lpunnun Ilaymu. Cratuctuka ®epmu —
Hupaka. OcoOEHHOCTH 30HHOM CTPYKTYPhl IUAJIEKTPUKOB, MOJYIPOBOAHUKOB U
MeTalI0B. OOBsICHEHHE MPOBOJUMOCTH TBEP/IBIX TEJI C TOMOIIBIO 30HHOU TEOPHHU.

Jlexnus 23.

[ToynpOBOHUKHY. CoOcTBeHHas " npuMecHast IPOBOJUMOCTD
NoJIynpoBOAHUKOB. [lonynpoBogHuku p- U n-tuna, p—n-nepexon. lIpumenenue
MOJIYIIPOBOJHUKOB:  MOJYIPOBOAHUKOBBIE JTUOJNBI, TPAaH3UCTOPBI, (HOTOIUOMIBI,
(hOTOPE3UCTOPHI.

KoHTakTHBIE SIBJICHUS. KoHnTakTHas Pa3HOCTh MOTEHIINAJIOB.
TepmoanektpuuectBo. TepmoaBmxkymias cuna. Tepmomapbl. Oddekt IlenbThe.
SIBnenne TomcoHa.

CepxnpoBogumoctb. OCHOBHBIE CBOWMCTBA CBEPXIPOBOJHMKOB. MarnutHas
WHAYKIUS BHYTPH CBepxmpoBoaHuka. Dddekr MeiicHepa. Kputuueckoe more.
BricokoTemniepaTypHas CBEpXIIPOBOAUMOCTD. [I[puMeHeHnE CBEPXIIPOBOIHUKOB.

Jlexnusn 24. (PezepBHas).



Cemunap 1. Dnekrpocrarnueckoe nosie. 3akoH Kyiona.
Teopema Octporpaackoro—I'aycca.
Cemuuap 2. Pabora cui anekrpoctarnyeckoro noss. [lorenmuann.
Cemunap 3. [IpoBOAHUKH B 3JIEKTPOCTATHYECKOM IOJIE. DINEKTPOEMKOCTbD.
Cemunap 4. JIUdDJIEKTPUKU B DJIEKTPOCTATUYECKOM IIOJIE.
CemuHap 5. DHeprus 31eKTpu4ecKkoro nojis. Ilon1epoMoTopHbIE CUIIBIL.
Cemunap 6. Pacuer uemnei noCTOSHHOTO TOKa.
Cemunap 7. KourpouabHasi padora.
Cemunap 8. MaruurtHble 10JIs1 IPOBOJHUKOB C TOKOM.
3akoH buo — CaBapa — Jlamnaca. Teopema 0 HHPKYJIALIMH.
Cemunap 9. Cuiibl, J€HCTBYIOIIME HA TPOBOJIHUKU C TOKOM B MAarHUTHOM MOJIE.
Cuna Awmnepa. Cuna Jlopenua. J[Br>xeHue 3apsyK€HHBIX YacTHI] B
AIEKTPOMArHUTHBIX MOJISX.
Cemunap10. 3akoH 37€KTPOMarHUTHOM MHAYKIMH. CaMOMHIYKIMS U B3aUMHas
WHIYKIHS KOHTYPOB C TOKOM. DHEPIUsi MArHUTHOT'O IOJIS.
Cemunap 11. MarHeTuku B NOCTOSSHHOM MarHUTHOM IIOJIE.
Cemunap 12. KBazucranpoHapHbi€ NPOIIECCHI.
Cemunap 13. CBoOojaHbBIE U BBIHYKICHHBIE AIEKTPUUECKUE KOJIeOaHus B
KOHTYpax.
Cemunap 14. Pacuer nemneil nepeMeHHOTO TOKA.
Cemunap 15. KonrpouabHas padora.
JIMTEPATYPA
OcHoBHasl.
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