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DNEKTPOMarHMTHOE B3aUMOJAEUCTBHE U €70 MECTO CPEIU JPYTUX B3aUMOJEHCTBUM
B IIpUpoie. DIEKTpU3aLKs TpeHUeM. J[Ba Tumna 3JIeKTpUYECKUX 3apsI0B. IIEKTPO-
CKOII. 3aKOH COXpaHEeHUs 3JIeKTpruueckoro 3apsaa. Onelr MunkeHa.

BekTop HampspkeHHOCTH 3JeKTpUyYecKoro mofist. [IpuHmMm cyneprno3unuu 3Iiek-
TPUYECKUX MOJIel. YpaBHeHUs dekTpocTatuku. Teopema ["aycca. [Ipumeps! npu-
MeHeHnus: Teopembl ['aycca. Teopema 0 HMPKYISUUUA HAIPSDKEHHOCTU BJIEKTpUYe-
cKkoro mojs. HampsKeHHOCTh 3JIEKTPUYECKOro MOJII TOYEHYHOIo 3apsia. 3aKoH
Kynona. OnbiTel Kynona n Kasenauma. Teopema UpHioy.

HOTCHI_[I/IaJI SJICKTPOCTATHYCCKOI'O ITOJIA. CBs3b BCKTOpA HAMIPAKCHHOCTH 3JICKTPO-
CTaTUYCCKOI'o I10Jid U IMOTCHIIHaJIa. PaGoTta cun OJICKTPOCTATUUYCCKOI'O I10JIA. ITo-
TCHIOUAJIbHAA SHCPTHUA CUCTCMBI 3apsa/10B.

3JICKTpH‘-I€CKPIfI JUIIOJIb. HOTCHI_[I/IaJI nu HaHpH)KeHHOCTB I10JI JUTIOJIS.
JIMNONbHBIA MOMEHT CUCTEMBI 3apsSI0B.

VYpaBuenus Jlannaca u [lyaccona. [Ipumepsl pemenust ypapHenuit Jlannaca u Ily-
accoHa.

[IpoBOIHUKK B 3JIEKTPOCTATHYECKOM TMOJE. DJIEKTPOCTATUYECKass WMHIYKILIHS.
HanpsokeHHOCTh TONSE y MOBEPXHOCTH M BHYTPU IpoBoAHMKA. Pacmpenenenue
3aps/ia 1o NOBEPXHOCTH MPOBOAHUKA. DIIEKTPOCTATUUECKAs 3AIUTA.

CBs3b MCXKAY 3apaJoM U NOTCHIHUAJIOM MPOBOJHUKA. 3JICKTpO€MKOCTB.
Emkoctapie k03¢ dunmentsl. Konnencaropsl. EMKOCTE mitockoro, cdepuueckoro
U NUWJIHHAPUYICCKOTO KOHACHCATOPOB.

Jusnexkrpuku. CBoOOAHBIE U CBs3aHHBIE 3apsaibl. Bekrop mosspuzanmu. Csi3b
BEKTOpa NOJIIPU3aLMU CO CBA3aHHBIMU 3apsanamu. Teopema ['aycca mist BekTopa
MOJIIPU3ALIUH.

BekTop 371eKTpuYecKON MHAYKIUU B OTUIJIEKTPUKE. JIU3JIeKTprudecKass BOCIIPUUM-
YMBOCTb M JAMIJICKTPUUYECKAs NMPOHUIIAEMOCTh BELIECTBA. MaTepualbHOE ypaBHeE-
HHUE JUIs1 BEKTOPOB 3JIEKTPUYECKOTO IOJIA.

Teopema I"aycca anst BexTopa anekTpuyeckor nHAyKuuu. Ee nuddepennuansaas
¢dopma. I'paHnyHbIE yCIOBHS Al BEKTOPOB HANPSKEHHOCTH U 3JIEKTPUYECKOM
UHAYKIUH. DakTOpbI POPMBI.

OHepruss CHCTEMbI DJJIEKTPUYECKUX 3apsoB. OHEPIrus B3aUMOJAEHUCTBUA H
COOCTBEHHasi HHEpPrusa. ODHEPrusi IMEKTPOCTATHUYECKOIO IMOJIsi U ee OoObeMHas
IJIOTHOCTb. DHEPTHU AIEKTPUUYECKOTO TUIIO0JIS BO BHEIIHEM IIOJIE.

HOH,Z[epOMOTOpHBIG CUJIBI B BHCKTpI/I‘-IGCKOM I10JIC. CBH3B HOHI[CpOMOTOpHBIX CHUJI C
SHEepruerl cucrtembl 3apsiaoB. Cuiaa M MOMEHT CHIIbL, JICHCTBYIOIIME Ha
BHGKTpI/I‘ICCKHﬁ AUIIOJIb BO BHCHIHEM IIOJIC. O6’beMHa}I IIJIOTHOCTH CHIIBI,
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JNEUCTBYIOIEH Ha JUIIEKTpUK. [lOBEpXHOCTHBIE CHIIBI, JEHCTBYIOIME Ha
IUDJIEKTPHK.

ONeKTpOHHAas Teopus  MOJApHU3allUM  JUAJIEKTpUKOB. JlokambHoe — moue.
Henonspusie auanextpuku. ®opmyna Knaysuyca — Moccorrn.

ONEeKTpOHHAs TEOpHsl MOJIAPU3ALUU AUIIEKTPUKOB. IloJsipHBIE NMANEKTPUKH.
Oynkius JlanxkeBeHa.

DJIeKTpUYECKHEe CBOMCTBA KpUCTALIOB. [luposnekTpuku. CerHeTodJIeKTPUKH.
[Tee303nexTpuku. [Ipsmoii 1 0OpaTHBIA Tbe3037eKTpUIecKUuil 2P PeKT.

[TocTostHHBIN 3nexkTpuueckuid Tok. Cuila M IJIOTHOCTh ToOKa. JIMHUM TOKa.
OJNEKTpUYECKOE TMOJIE B IPOBOJAHHMKE C TOKOM. YPaBHEHHE HENPEPBIBHOCTH.
VYcnoBue CTalMOHAPHOCTH TOKA. DJIEKTPUYECKOE HarpspkeHue. 3akoH Oma Juis
ydacTKa  Lemu.  OJIEKTPOCONpPOTHBIICHHE.  TemmeparypHas  3aBHCHMOTb
AJIEKTPOCOIPOTUBIIEHUS] HOPMAJILHOTO METaJLIA.

[TocTostHHBIN 3nekTpudeckuid ToK. 3akoH Oma B JOKaJdbHOM (opme. Y enbHas
AJIEKTPONPOBOJHOCTh BemiecTBa. Toku B crutomHbix cpeaax. lllaroBas pasHocth
IIOTEHIIAAJIOB.

PaboTa 1 MOIIHOCTbH NMOCTOSIHHOTO TOKa. 3akoH J[oyist — JIeHIa U ero JIoKalbHas
dbopma. CropoHHHME CWIBL. OJEKTpOABMXKYymas cwia. 3akoH Owma aida
HEOJIHOPOAHOI0 y4acTka 1enu. 3akoH Oma Juisi 3aMKHYTOM 1ienu. Pa3BeTBiIeHHbIE
nenu. [IpaBuna Kupxroda.

Bexkrtop WHIYKIIUU MarguTHOTO TOJIS. BektopHblii HOTEHIINAT
BHGKTpOMaI‘ HUTHOI'O I10JIA. Ka.HI/I6pOBO‘-IHa}I I/IHBapI/IaHTHOCTB BHCKTpOMaFHI/ITHOFO
nosisi. Kamubposka Kymona.

MaruutoctaTuka. YpaBHEHUSI MarHUTOCTATUKU. YPaBHEHUA JIsI BEKTOPHOTO
noTeHIMana M ux pemeHus. 3akoH buo — Capapa — Jlanmaca st 00bEMHBIX
TOKOB. DJIeMEeHT Toka. 3akoH buo — CaBapa — Jlamiaca aig KOHTypa ¢ TOKOM.

Maruutoctatuka. JlelicTBME MarHMTHOTO MOJISI Ha TOK. 3akoH Ammnepa. Cuna
Jlopenua.

Marnutoctatuka. Teopema 0 MUPKYIALUN BEKTOPA UHAYKIIMH MAarHUTHOTO TTOJIA.
Huddepennmanbaas ¢opma TeopeMbl O IUPKYISIUU. BuxpeBoit xapakrep
MarauTHoro nosst. Ypasuenue div B = 0. [Tone 6eckoHeuHO JTMHHOTO COJICHOM/IA.

DneMEeHTapHBIM TOK U €r0 MArHUTHBIA MOMEHT. DJIE€MEHTAPHBIA TOK B MAarHUTHOM
nosie. [lorennmanbras GyHKus Toka. CBs3b MKy MOTCHIIMAIBHONW (QYHKITUEH U
MarHuTHOM sHeprueil. Cujia 1 MOMEHT CHJIbI, JE€HCTBYIOIME HA MAarHUTHBIN JTu-
MOdb.
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[Totok BekTopa MarHuTHOM WHAYKIMHA. Kod3)PUIHEHTH WHIYKTHBHOCTH.
Koaddumment camonnaykiuu. Koaddurment B3anMHON HHAYKIIMHM JABYX KOHTY-
poB. MarHuTHasi SHEPrusi CUCTEMbI KOHTYPOB C TOKaMH. B3auMoaencTBue IBYX
KOHTYPOB C TOKOM. DHEPIHsi MarHUTHOTO 1oJig. O6beMHasi INIOTHOCTb SHEPTHH.

DJIEKTpOMAarHuTHas UHAYKIHWS. 3aKOH 3JEKTpOMarHuTHOM MHAyKuuu Dapanes u
ero nudpdepenmmansuas ¢opma. [IpaBuno Jlenna. WHAYKIMOHHBIE METOJBI
W3MEepeHHs MarHUTHBIX nosieil. Toku Dyko. SIBneHre CaMOMHTYKIIN Y.

[IpeobpazoBanus JlopeHua [uisi TUIOTHOCTH 3apsiia M IUIOTHOCTH  TOKa.
[IpeoOpazoBanus JlopeHma [Uisi CKalsipHOTO ¥ BEKTOPHOTO IMOTCHIIMAJIOB
anekTpomaruutHoro mons. IIpeoGpasoBanus JlopeHna s HampsHKEHHOCTH
AIEKTPUUYECKOTO MOJISI U UHIYKLIIMM MATHUTHOTO TOJISL.

Marnetuku. IloHsTHE O MOJIEKYISpPHBIX TOKaxXx. BeKTOp HaMarHW4eHHOCTH
BEIIECTBA M €ro CBS3b C MOJIEKYJSIPHBIMM TOKaMH. BekTop HanmpsKeHHOCTH
MarHMTHOIO Mojs. MarHuTHas NPOHUIAEMOCTh M MAarHUTHas. BOCHIPUMMYHUBOCTD
BellecTBA. MarepuaJbHOE ypaBHEHHE Il BEKTOPOB MAarHUTHOIO  IOJIS.
I'pannyHble YCIOBHS [UIsl BEKTOPOB HANPSIKEHHOCTH M MHIYKIUU MarHUTHOTO
oJIs. AHAJIOTHH MEXKTY DJIEKTPOCTATUKOW U MarHUTOCTAaTUKON. DakTopbl (OPMBI.

DHeprus MarHUTHOTO TOJISl B MarHeTUKax. DHEPIrus HaMarHW4MBaHUS MarHeTHKa.
OG’E@MH&H IIJIOTHOCTH CHJIbI, ,Z[€I>'ICTBYIOH1€I>'I Ha MAr"€TukKk BO BHCIIHEM IIOJIC.
[[11OoTHOCTH MOTOKA YHEPTHUM JIEKTPOMArHuTHOro noJisi. Bektop IloiiHTHHTA.

Knaccudukanus MarHeTUKOB. JnamarueTuku, napaMarHeTUKu u
deppomarnetuku. Kitaccudeckoe omnucaHue auamar€eTusMa. [ MpomMarHUTHOE
oTHomeHue.  JlapmMopoBa  mpereccus. MaruutHas  BOCIPHUUMYHBOCTH
JMaMarHeTuKa.

Knaccudukanus maraerukos. [lapamarnernsm. Teopust JlanxeBeHa.

Knaccudpukanus MarHeTHUKOB. I'mpomarnutHoE OTHOIIICHHE.
MarautToMexaHnueCcKU OmbIT DHWHIITENHA — Ae-1'aa3za. MexXaHOMarHuTHEIA OIIBIT
bapnerra. Oneit lllTepna-I'epnaxa.

O®eppomarnetuku.  JlokaneHoe — mose.  Moaens  Beiica.  CnonTaHHas
HaMarHm4eHHocTb M Temmneparypa Kropu. Temmneparypnas 3aBHCHUMOCTB
HaMarHu4eHHOCTH. JloMeHHas cTpykTypa. ['ncrepe3nc HaMarHUYMBaHUs, KpUBas
CroneroBa. OcTaTouHasi UHAYKIUA U KOApIUTUBHAsS cuia. Ckauku bapkrayseHa.

KBazucranmonapueie TOKH. YCIOBHUS KBa3ucTauMoHapHoOCTH. IlepexomHbie
npoueccel B RC- n RL-niensix. DKCTpaToku pa3mMbIKaHUS.

DNEeKTpOMarHuTHeIE KOJIeOAHUsT B AJIEKTpHUECKuX Lemsx. IlocienoBarenbHbIA
KoJjiebaTebHbId KOHTYp. COOCTBEHHBIC KOJeOaHUS B KOHTYpE. 3aTyXarollue
konebanusa. Ilokazarens 3aTyxanus. Bpems penakcanuu. Jlorapupmudeckuit
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JCKPEeMEHT 3aTyXaHws. bammanc dSHeprum B KOJeOaTEIbHOM  KOHTYpE.
JIoOpOTHOCTH KOHTYDA.

[lepemenHbIi CUHYCOMIANBHBIA TOK. MeETOA BEKTOPHBIX JuUarpaMM W METOM
KOMITJICKCHBIX aMH.HI/ITyI[. AKTI/IBHOC, €MKOCTHOC U I/IHI[yKTI/IBHOC COHpOTI/IBJIeHI/ISI.
Nmmenanc. 3akon Oma s nienedt mepemerHHoro toka. IlpaBuna Kupxroda ms
enei nmepeMeHHoro Toka. MOIIHOCTh, MOTpediisieMast B e TIEPEMEHHOTO TOKa.
OddexTrBHBIC 3HAYCHUS TOKA U HATTPSDKCHHUS.

ONeKTpOMarHuTHele KoJe0aHHs B DJIEKTPUYECKUX LEMsIX. BbIHYKIEHHbIE
KosiebaHus B KOHType. Pe3onanc HanpshkeHuid. PesoHaHC TOKOB.

DNEeKTPOMarHUTHBIE KOJICOaHUsI B dNIEKTpHUecKuXx Iensax. KonebaHus B CBI3aHHBIX
KoHTypax. [lapunansHbie koneOanus U ux 4actoThl. HopmanbHbie koebaHusl.

TexHuueckoe  MPUMEHEHHE  TEPEMEHHBIX  TOKOB.  [lpuHuunm  paboThl
Tpanchopmaropa. IlpuHmmunm paboThl reHepaTopa U 3JIEKTPOJIBUTATEIS.
Tpexdasznpiii Tok. CoeqHEHNE 0OMOTOK «3BE30M» U «TPEyroabHUKOM». Da3zHoe
U JTMHENHOE HANPSKECHHUS.

Tok npoBoauMocTH U TOK cMmeleHus. Crucrema ypaBHeHu MakcBesulia B BakyyMe
U B Cpele.

Bricokouactornpie Toku. CkuH-3¢dexT. Tonmmuaa CKuH-CIIosl.

Bonuer B aByxmpoBoaHoi nmHMH. TenerpadHple ypaBHeHHs. BoaHOBOE
COIIPOTHUBJICHUE  JUHHMU. BonnoBoe  ypaBHeHue.  berymue — BOIHBI,
MonoxpomaTtudeckas oerymiast BoiaHa. CTOsSYre BOJTHEI.

DJIEKTpOMarHuTHbIE BOJHBI B BakyyMme. BosHoBoe ypaBHeHue. CKOpOCTh
pacnpoCTpaHCHUSA SJICKTPOMArHUTHBIX BOJIH. IImockue BOJIHBI.
MoHoxpoMaTHYeCKUE TIIOCKUE BOJHBI. [lonsipusaius 3JeKTpOMarHuTHOM BOJIHBI.
IImoTHOCTE MOTOKA OHCPTUU U UHTCHCHUBHOCTD.

W3nyueHue  SNEKTPOMArHUTHBIX  BOJH B JIMMOJBHOM  TPUONIKEHUH.
3ana3pIBaoe MOTCHIIMAIBI. MOIIHOCTh M3TyYeHUSI YCKOPEHHO JBHKYIIETOCS
3apsia.

Knaccuueckast teopust 3neKkTpoHHOM mpoBoauMoctu [pyae — Jlopenuma. OmnbiT
Tonmena — Crtroapra. 3akoH OMa. 3akoH Bunemana — @pania. OrpaHU4€HHOCTh
KJIACCUYECKOU JIEKTPOHHOM TEOPHH.

OCHOBBI 30HHOW TEOpUU NPOBOAMMOCTH TBEPAOIO Tela. YPOBHU HDHEPIUU H
IJIOTHOCTh  KBAHTOBBIX  COCTOSIHUWA. ODHEPreTHYECKUE 30HBL.  MeTaibl,
MOJIYIIPOBOTHUKH, JUANCKTpUKH. OdPekTuBHAS Macca dJICKTpPOHA. 3aKOH
Bunemana — ®@panna.



46. TonynpoBoauuku. CoOCTBEHHAas! M MPUMECHAsI TPOBOIUMOCTh TOTYIPOBOIHUKOB.
[TomynpoBoiHUKH p- U n-TUNA, p—Nn-niepexo. [1oynpoBOAHUKOBbIE AUOBI.

47. KoHTakTHBIE SIBJICHUSL. KonTakTHas Pa3HOCTh MIOTCHIUAJIOB.
TepmoanexkrpuuectBo. Iddekt 3ecdeka. Tepmomnaper. Dpdext [lenbThe.

48. CBepxnpoBOAUMOCTb. (OCHOBHBIE CBOWCTBAa CBEPXIPOBOAHUKOB. MarHuTHas
MHAYKIUS BHYTPU CBepXImpoBoaHuka. Dddext Meiicuepa. Kpuruueckoe moe.
CBepXMnpoBOIHUKHU MIEPBOTO U BTOPOTO POJa.



