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1. Ilesan ocBOEHMSI AN CIMIIJIMHbI

Hensimu npenoiaBaHus AUCHUIUTUHBI « DJIIEKTPUYECTBO M MATHETU3M SIBIISIFOTCSI:
- U3y4YCHHE MCTOPUM BKHEHIINX (PU3MUECKUX OTKPHITHHA, CBA3aHHBIX C AJIEKTPUUECKHUMH H
MarHUTHBIMH SIBICHUSIMH, 0000IIEHHEM OMBITHBIX ()aKTOB M (OPMYIHPOBKOM HA MX OCHOBE
IIPUHIUIIOB TEOPUH JIEKTPOMATrHETU3MA, IIPUBOJAILIEH K CUCTEME ypaBHEHU MakcBeiia;
- (popMUpOBaHHE YMEHHIM M HABBIKOB HCIIOJIb30BAHUS TEOPETUYECKUX 3HAHUI AJIS pelieHus
NPaKTUYECKUX 3aJad Kak B OOJAaCTH 3JIEKTPUYECKUX M MarHUTHBIX SIBICHUH, Tak M Ha
MEXIMCUUIUTMHAPHBIX TPaHUIlaX JAHHOTO Kypca ¢ IPYTUMH paszienamMu (pU3UKH.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JucrunnuHa «JEKTPUYECTBO M MAarHeTH3M» OTHOCUTCS K 00s3aTeIbHOW YacTh
biioka 1 u siBnsiercsa yacThio Moyist « DU3UKay.

Jns ocBOeHMA JAHHOW JUCHUIUIMHBI CTYIEHTHI JOJDKHBI BJQJECTh amnmnapaToMm
MaTeMaTUYECKOTO aHajiu3a U AHAIUTHYECKOM T€OMETPHH, YMEHUEM BBIYMCISATH OCHOBHBIC
MPOU3BOAHBIE W WHTErpaibl. JlUcuuminHa «DJIEKTPUYECTBO M MArHETU3M» HCHOJIb3YET
3HAHHUs, NOJIYYEHHbIE NPU U3YYEHUN NUCHUIUIMH «MexaHnka», «MareMaTH4ecKuil aHalinu3y,
«AHATUTHYECKAS] TEOMETPUS».

JucuummuHa «ONEeKTPUYECTBO W MAarHETH3M» CO3/1aeT MPENNOCBhUIKK it Oolee
TyOOKOTO OCBOECHUS MOCHENYIOMUX AUCIUIUINH: «OnTtuka», «KBaHToBas ¢usuka. Ousnka
AJIEMEHTAPHBIX YaCTHULD.

3. [lnanupyemble pe3yabTarTbl OO0y4eHHs] 10 JUCHHUIUINHE, COOTHECEHHbIe ¢
IUIAHUPYEMBIMH pe3yJbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

IIponiecc wm3ydeHus MAUCUMIUIMHBI HampaBieH Ha (OpMUpOBaHHME CIETYIOLUX
3NIeMeHTOB KomnereHiuii B coorBerctBuu ¢ PI'OC BO, OOIl BO u mnpuobpereHus
CJIEAYIOUINX 3HAaHUH, YMEHUH, HABBIKOB U (MJIN) OINbITA JESITEIbHOCTH:



DopMyJIHPOBKA
KOMIIeTEeHIIMH
(xoa u
¢popmympoBka)

HNupukaTopsl
AOCTHKEHUA
KOMIIeTEHIIN U
(xkoa u
dopmynupoBka)

Ilepeuenn
TIAHUPYEMBIX
Pe3yJabTaToB
o0yueHust

Oo6umenpodeccuoHalbHbIE KOMIIETEHIIUN

OIIK-1 Cmocoben
UCIIOJIb30BaTh
MOJIOXKCHUS, 3aKOHBI 1
METOJIbI €CTECTBEHHBIX
HAYK U MaTEeMaTUKH JUIS
peleHus 3a1a4
UHXCHEPHOU
JIESTEIIbHOCTH

NJ-OIIK-1.1
OcymecTBisieT
MTOCTaHOBKY
3a/1a4yu, BEIOMpAET
Croco0 ee peeHus

3HaTh:

— OCHOBHBIE (PU3MUYECKHE
SIBJICHUS] 1 OCHOBHBIC 3aKOHBI
3NIEKTPOMArHETH3Ma; IPAHHUILIbI
UX MPUMEHUMOCTH,
NPUMEHEHHE 3aKOHOB B
BOKHEHIINX MPAKTHISCKUX
MPUITIOKCHUSX;

— OCHOBHEIE (pr3mdeckue
BEJIMYUHBI U PU3UIECKUEC
KOHCTAHTBI, UX OMpeJIeIICHHE,
CMBICII, CIIOCOOBI U €AMHUIIBI UX
H3MEPEHHUSL.

Ymern:

- OOBSCHUTH OCHOBHBIC
HaOJIF0TaeMbIC TIPUPO/IHBIC
ABJICHUS U d(PEKTHI C 03NN
(yHAaMEeHTaBHBIX
(hu3HuecKUx B3aUMOICHCTBUN;
— yKa3aTbh, KaKhe 3aKOHBI
OIMHUCHIBAIOT JJAHHOE SIBIICHUE
WA YPPEKT.

Baagern:

- o0medu3nIecKuMu
3aKOHaMH U NIpUHOUIIAMHA
B BaYKHEUILINX
MPAKTUYCCKUX

MPUITOKCHUSAX.




NA-OIIK-1.2
IIpumensier
MaTeMaTUYECKHUI
ammapar,
dbuznveckue
3aKOHBI U TEOPUH
VIS pellieHus
MPUKIAIHBIX U
TEOPETUUECKHIX
3a1a4

3HaTh:

— (hyHIaMCHTAIBHBIC
(hM3UYECKHe OIBITHI B
JJIEKTPOMArHEeTH3ME U UX POJIb
B Pa3BUTUH HAYKH;

— Ha3HAYCHUE U MPUHIIUTIBI
JICHCTBUS BaKHEHIITUX
(usnveckux
AMEKTPOU3MEPUTEITLHBIX
TIprOOPOB;

— OCHOBHBIE CHICTEMBI €IHHUI]
HM3MEPEHUS SJICKTPOMATrHUTHBIX
BEJINYWH;

— yHHBEpCaJbHbIC (pU3HUYCCKue
KOHCTaHTBI ¥ UX Pa3MEPHOCTH.
Ymersn:

— HUCTOJIKOBBIBATH CMBICIT
(bu3mueckux
3JIEKTPOMArHUTHBIX BEIWYHH U
TTOHSATHI;

— IPUMEHATH 3aKOHBI
9JIEKTPUYECTBA U MarHETH3Ma
IUTS peIIeHUs 3a/1a9;

— OIIMUCHIBATh U O61)§ICH51T])
QJICKTPOMArdiMTHLIC SIBJICHUS B
¢busmke.

Baanern:

— OCHOBHBIMU METOAAMH
(U3MKO-MaTEMaTHYECKOTO
aHaM3a JUId pelIeHus 3a/1a4 10
OTITHKE;

— pelIeHHE TUIOBHIX,
OpUTHHAIHBIX,
MIO3HABATEIFHBIX ONTHYECKIX
3amad.




4. O0beM, CTPYKTYPaHu coJepKaHue TUCHUIINHBI

OO6mmas TpyJ0€MKOCTh JUCITUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUIIBI, 144 aka. Jaca.

3aounast popma oOyueHUs
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IUACIHATIINHBI
OVYK B LMS Moodle
9 15 OK3aMeH

HUTOI'O 8 | 8 4 9 115

Ilpumeyanue: obvem (8 uacax) camocmosmenvHoOu pabdomvl 8 pPAMKAX YCMAHOBIEHHO20
oannou PII/] konuuecmsa uacos, gvinoansemoui cmyoenmom ¢ npumernernuem 30 u JJOT (s
IVK «Dnexkmpuuecmeo u macnemusm (nekyuu u npakmudecxkue zauamus) (P@-21650, SH-
2150, @-2150)» 6 LMS Moodle), onpedensiemcsi Kaxcovim cmyo0eHmos 6 3a8UcCUMOCmU Om
VPOBHSL €20 NOO2OMOBKU U CNOCOD08 BbINOJHEHUSL OAHHO20 UOA PAOOM.

Coneprxkanue pa3iesoB AUCITUTITHHBI:

1. DJekTpocTaTHYECKOE M0JIe B BAKYYyMe.

1.1. Kparkuii uctopuueckuii 0630p mpeacTaBIeHH 0 MPUPOJIE FIEKTPUIECTBA U MarHeTH3Ma.
OJIEKTPOMarHUTHOE  MOJIE  KAK  MaTepUANIbHBIA  HOCHUTENb  DJIEKTPOMAarHUTHOTO
B3aMMOJCHCTBUS. DJEKTPUUYECKUE 3apsiibl U UX CBOWCTBA: 3JIEMEHTApHBIM 3aps U €ro
MHBAPUAHTHOCTB; [IBA BHUJA 3aps/OB; 3aKOH COXpPAHEHHsS M JTUCKPETHOCTH 3apsana. Monenu
TOYEUHOI'O U HEMPEPBIBHOIO pachpeaeneHus 3apsaoB. 3akoH KyrnoHa. DxcrepuMeHTanbHas
npoBepka 3akoHa Kymona. Onektpocrarndeckoe mnosie. I[loneBas TpakTOBKa 3aKOHA
Kynona.BekTop HanpspKeHHOCTH 3JEKTPOCTATHUECKOrO IOJIs, MPUHLUII CYNEpPHO3ULHUU
nosie. CHUJIOBBIE JIMHUM 3JIEKTPOCTATUYECKOTO MOJsA. HampsykeHHOCTh MOJISI TOYEYHOro
3apsja.

1.2. IToTox BekTOpa HampskeHHOCTH. Teopema ['aycca u ee mpuMEHEHHE K pacueTy MoJiei
HEKOTOPBIX 3apsHKEHHBIX CHMMETPUYHBIX Tell. JJuddepennmansuas gpopma reopemsr ['aycca.
1.3. Pabora cun mossi pu MEpeMemeHn: 3apsoB. [IupKynsmus BeKTOpa HaNpsHKEHHOCTH.
[loTeHUMaNbHBIA XapaKTep MEKTPOCTATUUECKOTO MOJIA. DJIEKTPUUYECKUM MOTEHIHUAT U €ro
HOPMHPOBKAa. OKBUIOTEHIIMAIbHBIE MOBEPXHOCTU.CBSA3b MOTEHLUHANA C HANPSHKEHHOCTHIO
AJIEKTpoCcTaTnyeckoro noiis. IloTeHnuan nomus, co3gaBaeMoro TOYEUHbIM 3apsI0M, CUCTEMOM
TOYEUYHBIX 3aps/OB, JUIOJIEM, HENPEPBIBHBIM pacnpeneraceHueM 3apsanoB. OnucaHue
NIEKTPUYECKOTO TMOJsl C MCIONb30BAaHMEM MOTeHIUana. Jlumonb B OJHOPOJHOM U
HEOJHOPOIHOM II0JIE.

2. DyeKTpocTaTH4YeCKOe N0JIe IPH HAJTUYNHU POBOJHUKOB.

2.1. Pacnpenenenue 3apsnoB Ha MOBEPXHOCTH MPOBOJAHMKA. OKBUIIOTCHIIMAIBHOCTH
NpoBOJHMKA. HampsokeHHOCTh MO BOJM3M TMOBEPXHOCTH MPOBOJHHUKA. 3aBHUCHUMOCTD
MIOBEPXHOCTHOM IUIOTHOCTH 3apsA0B OT KPHUBU3HBI MOBEpXHOCTH. (TeKaHue 3apsioB C
ocTpusl.

[IpoBOIHMKHM BO BHEIIHEM 3JIEKTpHUUECKOM noJie. HaBeneHHbIe 3apsiabl. DIIEKTpU3aLUs Yepes
BIMSHUE. OJIEKTPOCTAaTHYECKas 3allluTa. YYeT IoJsl HaBEICHHBIX 3apaaoB. Merton
3epKATBHBIX U300PAKECHUM.

2.2. IloreHunan npoBoAHHKAa. EMKOCTh yenquHEHHOro npoBojHuKa. CUcTeMa MpPOBOJIHUKOB.
Konpaencaropsl u ux eMKOCTb. COEIMHEHUSI KOHJEHCATOPOB.

2.3. DHeprus B3aUMOJAEHUCTBUS CHCTEMbl HENOJIBMKHBIX TOYEUYHBIX 3apsAlOB. OHEprus
B3aMMOJICHCTBUSL TMpPU HENPEpPbHIBHOM pachpeneneHun 3apsaaoB. CoOCTBeHHas SHEprus.
OHeprus 3apsHKEHHOT0 KOHJEHCATOpa. DHEPrUsl U INIOTHOCTh SHEPTUU 3JIEKTPOCTATUUECKOTO
OJISL.

3. DeKTpOoCTAaTHYECKOE 110JIe IPH HAJMYUH THIIEKTPHKOB.

3.1.CBoOoaHbBIC U CBsI3aHHBIC 3apsabl. MoJeKyJsipHas KapTHHA MOISPU3ANUNA JUJICKTPUKOB.
Bektop nomspuzaunu. HampspkKeHHOCTh  AJIEKTPUYECKOTO  MOJsS B AMDJIEKTPHUKAX.
JwvanekTpuyeckass TpoOHUIIAEMOCTh. BekTop anekTpuueckoro cmemieHus. Teopema [aycca
NP HAJIMYUU AUDJIEKTPUKOB.



3.2. DNeKTpUYecKoe II0JIE Ha TPaHULE ABYX AUAIEKTPUKOB, TPaHUYHBIC YCIOBUS IS
BEKTOPOB HAIPSKEHHOCTH U 3JIEKTPUUYECKOTO CMEIEHUS
4. ITocTOSAHHBII 3JIEKTPUYECKHU I TOK.

4.1. JIBwkeHuE€ 3apsiioB B DIIEKTPUUECKOM ToJie. DieKTpuueckuil Tok. ILmoTHOCTH TOKa.
VYpaBHEHHE HENPEPBIBHOCTU. DIEKTPUUYECKOE T0JI€ BHYTPU U BHE NIPOBOJHUKA NPU HAIUYNHU
MOCTOSIHHOTO TOKa. YCIJIOBUSA CYUIECTBOBAaHUS IOCTOSIHHOTO ToOKa. 3akoH Oma it
OJIHOPOJHOIO y4dacTka 1enu. COonpoTHBIIEHHE MPOBOJHUKOB. 3aBUCUMOCTh CONPOTHBIICHUS
MPOBOJHUKOB OT Temneparypel. llonstue o cBepxmpoBoaumoctH. 3akoH Oma B
nuddepernuanbHon hopme.

4.2. U3meHeHwe TOTEHLUalda BIOJIb MPOBOJHUMKA C TOKOM. CTOpOHHHME  CHJIBI.
Onektpoasmxkyimas cuia (J/]C). 3akon Oma s ydactka 1ienu, conepxkarmiero I/C, u mis
3aMKHYTOH LEIH.

43. Pabora W MONIHOCTP B IIENKM IIOCTOSHHOTO ToKa. 3akoH JIxoyms-Jlenna.
Huddepennmansaas popma 3akona Jxoynsa-Jlenma.

4.4. JIuneitawsie nenu. IlpaBuna Kupxroda n ux nmpuMeHeHHE I pacueTa pa3BETBICHHBIX

ANEKTPUYECKUX LIETIEH.

5. Dy1eKTPONPOBOAHOCTH TBEPABIX TeJl. TOKM B BaKkyyMme, razax M 3JeKTPOJIUTAX.

5.1. Knaccudukanus TBepabIX Ted (MIPOBOJHUKH, TUAIEKTPUKH, ITOJyIPOBOAHUKHN). [Ipupona
3JIEKTPUYECKOro Toka B MeTamiax. OnbiTel Pukke, Manaensimtama, [lananekcu, TonmeHa u
Crroapra.

5.2. DNeMEeHTbl KJIAaCCUYECKOW TEOpHH HJIEKTPONPOBOAHOCTH METAILIOB. TpyAHOCTH
KJIACCUYECKOW TEOPUH JEKTPOIPOBOJHOCTH METAILIIOB.

5.3. ITloHsTne O 30HHOM TEOPUU TBEPABIX TEJI. DHEPreTUYECKUE 30HBI METAJIIOB,
MONYIIPOBOJIHUKOB U TUAJIEKTPUKOB. COOCTBEHHass © MpUMECHas TPOBOJAMMOCTH
MIOJIYITPOBOIHUKOB. TemneparypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH MOJYIPOBOJHUKOB.
5.4. P-n-nmepexon, BOJbT-aMIIEpHAas XapaKTEpPUCTHKa p-n-liepexona. Bempsamistoniee
JercTBUE p-n-nepexoaa. [1oaynpoBOIHUKOBBINA THO/I.

5.4. Dnexktpuueckuif TOK B Bakyyme. PaboTra BBIXOJa JJIEKTPOHOB M3 MeTallla.
TepMmonnexktpoHnHas smuccusi. Tok B BakyyMe. DJIEKTPOHHbBIE JIAMITbI.

Onexktpudeckuil Tok B razax. Ilpomeccsl nonnzanuu u pekomOnHanuu. HecamocrositebHbII
U CAMOCTOSITEIBHBIM pa3psibl M WX BHABL. BoabpT-ammnepHas XapakTEpUCTHKA Ta30BOr0
paspsaa. [lonsarue o masme.

5.5. TIpoBOAMMOCTH 3IEKTPOIUTOB. DJIEKTPOJMTUYECKass auccoumanus. 3akoH Owma miist
ANEKTPOJIUTOB. 3akoHbl Dapaes.

6. I[locTosiHHOE MATHUTHOE 1OJIE B BAKyyMe.

6.1. MaruuTHoe TOJi¢ TMOCTOSTHHOTO TOKa. MAarHUTHBII MOMEHT KOHTypa C TOKOM.
[TocTossHHOE MarHUTHOE MoJe B BakyyMe. BekTtop MmarauTHoM nHaykiuu. 3akoH bruo-CaBapa-
Jlanmaca. MarHutHoe 1osie IpsIMOro, KPyroBOrO M COJICHOMJAIBHOIO TOKOB. LlMpkymsuus
BEKTOpa MarHUTHOW MHIYKIIMK B CTallMOHAPHOM ciiy4ae. 3aKOH MOJHOro Toka. BuxpeBoi
XapakTep MarHUTHOTO TOJS.

6.2. Cunpl B MarHutHoM mone. Cuna Awmmnepa. BzaumopeiictBue TokoB. JlelicTBue
MarHUTHOTO TOJs1 HA 3aMKHYTBIA KOHTYP C TOKOM. MOMEHT CuJl, IEUCTBYIOIUX HA KOHTYP C
TOKOM.

JlelicTBHE 3IEKTPUUECKOTO M MAarHUTHOTO IoJiel Ha ABMKyIMiicsa 3apsan. Cuna JlopeHna.
Ornpenenenne yaenbHOro 3apsiaa 3JeKTPOoHa.

7. IlocToOsHHOE MATHUTHOE 10JI€ B MATHETHKAX.

7.1. Marnetuku. OnucaHue MarHUTHOTO MoJigs B MarHeTukax. Hamarnmuennocts. Bektop
HaIpSKEHHOCTH MAarHUTHOro mojig. CBsA3b HAMarHMUYEHHOCTH C  HANpPsHKEHHOCTHIO
MarHuTHOTO 1Mojis. MaruuTHas TNpPOHUUAEMOCTb. ['paHWYHBIE YCIOBHS M1 BEKTOPOB
WHIYKIWW U HAMIPSKEHHOCTH MarHUTHOTO TOJISL.

7.2. JlmamarHetTuku. MexaHu3M HaMarHuuMBaHus. ['mpomarHutHoe otHomeHue. [Ipupona
JMaMarHeTu3ma, JJapMopoBa mpereccus. [[naMaruutHas BOCHPUUMYHUBOCThL. He3aBuCcHMOCTh



JMaMarHUTHON BOCIPUUMUYNBOCTH OT TEMIIEPATYPBHI.

7.3. IlapamarHeTuku. MexaHu3M  HaMarHW4MBaHWs. [ MPOMAarHUTHOE  OTHOILIEHUE
3aBUCUMOCTb MMapaMarHUTHOM BOCIIPUMMYMBOCTH OT Temrnepatypbl. 3akoH Kropu-Belica.

7.4. ®eppomarHeTuku. I'mpoMarauTHoe otHomeHue. OnbIT DiHIITENHA-1e Xaa3a. Kpusas
HaMarHM4eHHOCTH U MEeTs rucrepesnca. JJomensl. I'panuibl Mexay 1oMeHaMHu. MexXaHu3Mbl
nepeMarHu4rMBaHusl. 3aBUCHUMOCTh (DEPpPOMAarHUTHBIX CBOMCTB OT TeMIepaTypbl. Touka
Kropu. [TocTossHHBIE MArHUTHI.

8. DekTpOMarHuTHAs HHAYKLHS.

8.1. PaboTa mpu mepeMeneHny MpoBOJHIUKA C TOKOM B MarHUTHOM moJie. OnbiTel Dapanes.
OnexTpoMarHuTHass uHAyKuMs. 3akoH ®apanes u mnpaBwno Jlenna. O/IC uHaykuumu.
BuxpeBbie TOKH.

8.2. Camounaykuus v B3auMouHaykuusa. D/[C caMOMHAYyKIMU. DKCTPATOKH 3aMbIKaHUS U
pa3mbikaHusa. MHIyKTUBHOCTb. DHEpPrusi MarHUTHOTO MOJS TOKOB. DHEPIUs W IUIOTHOCTH
SHEPrUU MarHUTHOTO IOJIS.

9. KBa3ucraumoHapHble dJIeKTPUYecKue mernu.

9.1. Ilonyuenune nepemennoit J/IC. KBa3ucranuonapusie Toku. llenu KBa3ucTanmoHapHOTO
nepeMeHHoro Toka. llemu, copepkamue: HCTOYHHMK MEpeMEHHbIX CTOpoHHUX IJIC,
CONPOTHUBIIEHUE U E€MKOCTb; MCTOYHHMK IEpeMeHHbIX cTopoHHMX J/IC, compoTuBieHHE U
WHIYKTUBHOCTh; UCTOYHUK CTOpOHHUX JJIC, compoTuBIEHHE, EMKOCTh U HUHIYKTUBHOCTb.
MeTo1 BEKTOPHBIX JUarpaMM U KOMIUIEKCHBIX aMIuinTya. Mmnenanc.

9.2. Pabota ¥ MONIIHOCTHh B IIEMH TMEPEMEHHOr0 ToKa. [[eficTBylomue W cpeiHue 3HAYCHUS
NIEPEMEHHOT0 TOKA. AKTHBHAs U PEAKTUBHAS MOLIHOCTb.

Pe3onaHCHI B ey NEPEMEHHOTO TOKA.

9.3. OcHoBHBIE cBefieHHs O Tpex¢azHoM Toke. [IpenMyIecTBo mpuMeHeHHs Tpex(azHOTro
TOKA B TEXHUKE U Mepeadye dJEKTPOMAarHUTHOM 3HEPTUHU Ha pacCTOSTHUE.

OcHOBHbBIE CBEJIEHUS O CKUH-I(pEKTE.

10. DaexkrpomaruutHoe moJie. Cucrema ypaBHeHuil MakcBessia. JJjIeKTPOMATHUTHBIE
BOJIHBI.

10.1. Toku cmemenus. BuxpeBoe anexkrpuueckoe noje. OnbIThl DiixeHBanbaa U Poynanna.
OnextpoMarautHoe mozie. CucremMa ypaBHeHMH MakcBemia B MHTETPaJbHOM U
nuddepennuanbaon Gopme. U3NUECKUl CMBICT OTIAETBHBIX YPAaBHEHUN CUCTEMBI.

10.2. OTHOCUTENBHOCTD 3JIEKTPUUYECKOI0 U MAarHUTHOrO noJiel. ITHBapHMaHTHOCTh ypaBHEHUN
MakcBemsia OTHOCHTENBbHO TipeoOpa3oBanuii JlopeHnia mipu  mepexone OT  OJHOM
MHEPLHAJIbHOW CHCTEMBl OTCYETa K JAPYroil Kak BBIPR)KEHHWE CIPaBEAJIMBOCTH IPHUHLIMIIA
OTHOCHUTEJIBHOCTH JJIs1 3JIEKTPOMArHUTHBIX SIBJICHUM.

10.3. CnencrtBua u3 ypaBHeHuid MakcBemia. BonHoBoe ypaBHeHue. Ilnmockue
3JIEKTPOMAarHUTHBIE BOJIHBI B OJHOPOAHOM IIPOCTPAaHCTBE, HUX cBocTBa. CKOpPOCTH
pacnipocTpaHeHust BOJMHBI. M3mydeHue 3neKTpoMarHuTHeIX BoiH. OmbiTel ['epma. O0beMHas
MJIOTHOCTh SHEPTUU AJEKTPOMAarHuTHOTO noJis. [ToTok sHepruun. Bexkrop YMmoBa-IloiiTunra.

5. Oﬁpa30BaTeJIbHI>Ie TE€XHOJOIriv, B TOM YUCJI€ TEXHOJOI'MH 3JICKTPOHHOT0 oﬁyqemm H
AUCTAHIIMOHHBIC 06pa3OBaTeJIbele TEXHOJOTHHU, UCIOJIb3yEMbIC TIPHA OCYLIECCTBJICHUMN
06p330BaTeJIbHOF0 nmpoumecca nmo 1TMCumInJaInHe

B nporiecce o0ydeHust HCTIONB3YIOTCS CIEAYIOIIME 00pa30oBaTeIbHBIE TEXHOJIOTHU:

BBoaHasi JieKIUA — 1a€T TEpPBOE IIEJIOCTHOE TMPEACTABICHUE O JUCIHUIUIMHE U
OPUEHTHUPYET CTYJEHTA B CUCTEME M3YUYeHUs JaHHOW JUCHUIIIMHBL. CTyJIEHThI 3HAKOMSITCS C
Ha3HAYCHHEM M 3aJ]a4aMH Kypca, €ro PoJIbI0 1 MECTOM B CHCTEME YUYEOHBIX AUCITUTUIMH U B
CUCTEME TMOATOTOBKH B IenoM. JlaeTcst kpaTkuii 0030p Kypca, HCTOpUS Pa3BUTHUS HAYKH U
MPaKTUKH, JOCTMDKCHHS B OTOM cdepe, HMEHAa M3BECTHBIX YUYCHBIX, H3JIararoTcs
MEPCIIEKTUBHBIE  HANpaBJIEHUs HccienaoBaHuMid. Ha 3TOM  JIeKUMM  BBICKA3bIBAKOTCS



METOJMYECKHE U OpraHu3allMOHHbIE 0COOCHHOCTH PadOTHl B paMKax JaHHOW AMCLHUIUIMHBI, a
TaK)Ke J1aeTCs aHAIIU3 PEKOMEHIYEeMOU y4eOHO-METOIUYECKON TUTEPATYPHI.

AxkagemMuyeckasi JekuMs (WKW JIEKIUS OOIIETo Kypca) — MOCIe0BaTEIbHOE
HU3JI0KECHUC Matcpuaia, OCYHICCTBIACMOC MPpEUMYyIICCTBCHHO B BU/C MOHOJIOTa
npenoaaBaresns. TpeOoBaHUS K aKaJIeMHYECKON JIGKITUU: COBPEMEHHBIM HAYYHBI YPOBEHBb U
HachIIleHHast UHOOPMATUBHOCTb, yOeAUTENbHAS apryMEHTAIMs, TOCTYIHAS U MOHITHAsS pPeyb,
YyeTKasi CTPYKTypa U JIOTHKAa, HaJIM4Yue SPKUX TPUMEPOB, HAYUHBIX JOKa3aTeNIbCTB,
000CHOBaHHUH, (PAKTOB.

IIpakTHyeckoe 3aHsITHE — 3aHSATHE, TIOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HAaBBIKOB U 3aKPCTIJICHUIO IMMOJTYYCHHBIX Ha JICKIIUU 3HAHUH.

B mpomecce 0o0ydeHHMS HUCHONB3YIOTCSA CIEAYIONIME TEXHOJOTHH 3JIEKTPOHHOTO
00yueHMsI U AUCTAaHIIMOHHBIE 00PAa30BaTENIbHbBIE TEXHOJIOTHH:

DJIEKTPOHHBIN Y4eOHBIH KypC «JIEKTPHMYEeCTBO M MArHeTH3M (JIeKIUH H
npakTuyeckue 3anatus) (P®-2160, H-2150, ®-2160)» B LMS DJJieKTpOHHBIN
yHuBepcurer MoodlefApI'Y, B koTopoMm:

- TPEeACTaBJIEHbI 3aJ@aHusl UId CaMOCTOSATENIbHOW paboThl 0OydYarOHIMXCS 10 TeMaMm
JUCHUITIINHBI,

- OCYILIECTBISICTCS NPOBEAECHUE OTIENbHBIX MEPONPUATUH TEKYILEro KOHTPOJIs
yCIEBAEMOCTH CTYACHTOB;

- TPEeACTaBJIECHbI TEKCTHI JIEKIIUH 10 OTAEIbHBIM TEMaM JUCLUILINHBI;

- IIPEACTAaBICHBl IpaBHJA IPOXOXKIEHUS IPOMEKYTOUHOM  aTTECTAalMUd 110
JTUCLUIUINHE;

- TPEACTaBJICH CIHCOK YYEeOHOH JHUTEepaTypbl, PEKOMEHIYyEeMOW MJisi OCBOCHUS
JUCLUIUIMHBI,

- mpezacraBieHa MHQOpMaus o GopMe U BpPEMEHHM MPOBEACHUS KOHCYJIbTALUN I10
JUCLUIUIMHE B PEKUME OHJIAlH;

- mocpencTBoM (GopyMa OCYIIECTBIISETCS CHHXPOHHOE M (WMJIM) acCHHXPOHHOE
B3aUMOJICIICTBHE MeEXAy OOy4aroIlMMHUCS W IpenojaBaTelIeM B pPaMKax M3Y4YEeHHUs
JUCHUITIIUHBI.

6. IlepeyeHb JMUIEH3UOHHOTO W (WJH) CBOOOJAHO PACHPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, UCMOJIb3YyeMOIr0 MPH OCYLIECTBJIEHHMH 00pa30BaTeIbHOr0 Mpouecca Mo
AUCHUTLIUHE

B mpomecce ocymiecTBiIeHHs 00pa3oBaTENbHOTO TpoIecca IO  IUCIUIUIMHE
HCITONTB3YIOTCS:

s (HOpPMUPOBAHMST MaTEpUATOB Ui TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U
MIPOBEICHUS TIPOMEKYTOUHOM arTecTanuu, Juisi POpMUPOBAHUS METOJAMYECKHUX MaTepHUasioB
110 JUCIIUITJIIMHE:

- mporpammbl MicrosoftOffice;

- m3garenbcekast cuctema LaTex;

- AdobeAcrobatReader.



7. IllepedyeHb coBpeMeHHbIX NpPOdecCHOHAIBHBLIX 0a3 JMAaHHBIX W HMH(OPMANHOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX IPH OCYIIECTBJIEHHH 00Pa30BaTEIbHOIO NMpolecca
1o JUCHUIJIMHE (IPU He00XOTUMOCTH)

B mpomecce ocymecTBieHHss 00pa3oBaTEIbHOTO IMpolecca IO  TUCIHILINHE
UCTIONB3YIOTCS:

aBTOMaTU3WpOBaHHas Oubamoreuno-uHpopmarmonHas cucrtema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHp OCHOBHOII M [ONOJHHUTEJBHOH Y4YeOHOHl JHMTEPaTypbl, pPecypcoB
HH(OPMANHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn «WHTepHeT» (NMpU HE00XOAUMOCTH),
PeKOMEeHAyeMbIX AJ15 0CBOCHHS AU CHHUIIUHBI
a) OCHOBHAs JIUTEepaTypa
1. CamenbeB, . B. Kypc oOmeii ¢usuku : yuedbHoe mocobue : B 3 Tomax / M. B.
CaBenbeB. — 15-¢ m3a., crep. — Cankr-Ilerepoypr : Jlans, [6. 1.]. — Tom 2 :
OnexTpuuecTBO U MarHetusMm. Bomnbl. Ontuka — 2019. — 500 c. — ISBN 978-5-
8114-3989-8. https://e.lanbook.com/book/113945
2. HUponos, U.E. 3anaun no oOmeii ¢usuke : yuebnoe mocodbue / N.E. Upomos. — 11-¢
u3a. (311.). — Mocksa : Jlaboparopus 3nanmii, 2017. — 434 c. : wi., Tabi., cxem. — ISBN
978-5-00101-491-1.. http://biblioclub.ru/index.php?page=book_red&id=462150

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1. benmonoxko JI. @®. Bmenenue B nmHEHHYIO anreOpy B MpUMepax H 3ajadax
[DnexTponHbIii pecypc]: yueb.mocodue. / 1. @. benonoxkko; SApoci. roc. yH-T um. IL.
I'. JlemunoBa, Hayu.-meton. coer yH-ta - SApocmasis: SApl'Y, 2011. - 109 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110702.pdf

2. Tep-KpukopoB A.M. Kypc maremaTudyeckoro aHajim3a [DJIEKTPOHHBIM pecypc]:
yueObHoe Tmocobue ans  By3os/ Tep-KpukopoB A.M., Illabynun M.U.—
DnekTpoH.TeKcToBhIe naHHble.— MockBa: BMHOM. Jlaboparopus 3Hanui, 2015.—
673 ¢.—ISBN:978-5-9963-2987-8 http://www.iprbookshop.ru/88987.html

3. bonemakos 0. . Maremartuka 11 CTYJIEHTOB B 3a7a4ax W YIPOKHEHUSIX 0 PU3NKE
[DnexTponnsIii pecypce]. / FO. U. bonsmiakos, JI. b. Measenea; Spoci. roc. yH-T UM.
Il. T. JemunoBa, Hayu. -mMeton. coBer yH-Ta - SApocmasis: SApl'Y, 2009. - 131 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090708.pdf

4. VYpaBHeHus MakcBenna H AJIEKTPOMATHUTHBIE BOJHBI [DJIEKTPOHHBIM pecypc]:
yaeOHO-MeTonudeckoe mocoome. / C. b. Mockosckuii, . A. Kysnemosa, [I. H.
Pomanos, A. H. Ceprees; fpocn. roc. yu-T um. I1. I'. JlemunoBa - SApocnasinb: Apl'Y,
2021. - 35 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20210705.pdf

5. Pynp H. A. DnexTpudecTBO M MarHeTu3M [ DJIEKTPOHHBINA pecypc]: yued. mocodue st
By30B. / H. A. Pyns, A. H. Ceprees; fpocn. roc. yu-t um. II. I'. Jemumosa -
SpocnaBib: Spl'Y, 2004. - 205 C.
http://www.lib.uniyar.ac.ru/edocs/iuni/20040702.pdf

9. MaTepnajibHO-TeXHUYeCKast 0a3a, Heo0XouMas 1A OCyLIECTBJICHUSA
o0pa3oBaTeIbHOIO MpoLecca 1o JMCHUIINHE

- yueOHbIe ayIUTOPUH I TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA;

- yueOHbIC ayIUTOPUHU IS IPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);

- yueOHbIEe ayIUTOPUH I TPOBEICHUS TPYNIIOBBIX U MHIMBUYyalbHBIX KOHCYJIbTALIHIA;

- yueOHbIC ayIUTOPUHU JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEXKYTOYHOH aTTeCTaIu;
-TIOMEUICHHUS JIJIsl CAMOCTOATEIbHOU PadOThI;


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://e.lanbook.com/book/113945
http://biblioclub.ru/index.php?page=book_red&id=462150
http://www.lib.uniyar.ac.ru/edocs/iuni/20110702.pdf
http://www.iprbookshop.ru/88987.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20090708.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20210705.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20040702.pdf

-TIOMEUIeHUs JUIsl XpaHEHUs M MpOo(HUIaKTUYECKOro OOCTYKMBAaHUS TEXHUYECKUX CPEICTB
o0ydeHusl.

CreuuvanbHble TMOMENICHUS YKOMIUIEKTOBAHBI CPEICTBAMH OOYYEHHMs], CIIyKallluMu
JUIS IPEZI0CTaBIICHUs Y4eOHON HH(DOpMAIK OOJIBILION ay TUTOPHH.

[Tomemenuss st caMOCTOSITENIbHOM ~ pabOThl  OOYYalOIIMXCS ~ OCHAIIEHBI
KOMIBIOTEPHOM TEXHUKOM C€ BO3MOXHOCTBKO MOJKIIOUEHHS K ceth «/MHTepHeT» wu
obecreueHreM JIOCTYIIA K 3JIEKTPOHHOM MH(GOpMaIMoHHO-00pazoBarenbHol cpene SAplY.

ABTOD:

[Ipodeccop kadeapbl MUKPOITEKTPOHUKU
u obmert puzuku, 1.¢.-M.H. J1.® .benonoxko




IIpuio:xkenne Nel k paboyeil nporpaMme M CIUANINHbBI
«JIeKTPUYECTBO U MATHETHU3M»

DoH/1 OLIECHOYHBIX CPeCTB
JJIS1 IPOBEAEHN S TEKYIEero KOHTPOJISl YCIeBaeMOCTH
U MIPOMEKYTOYHOM ATTEeCTAIUM CTYAE€HTOB
o JUCIHHUTIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MATEPHAJIbI,
HCMOJIb3yeMble B Mpollecce TeKYIero KOHTPOJisi yCreBaeMoCTH

3amaHus 1J151 CAMOCTOAITEIbHOI padoThI
(Oanmbie 3a0anUs 8INOIHAIOMCS CIMYOEHMOM CAMOCMOSMENbHO U Npenodagamenem 6

00s3amenvHoM nopsioke nposepsomcs, npogepka cpopmuposarnocmu OIIK-1, unoukamopwi
][ OIIK 1.1, ][ OIIK 1.2)

3ananus mo teme Ne 1 «OIEKTPOCTAaTHIECKOE TOJIE B BAKYYME»:

1. DnexkTpocTatuka: MOBTOPEHHE UIKOJBHOTO MaTepuana IO JJIEKTPUYECTBY (3aKOH
KysnoHa, BEkTOp HampsHKEHHOCTH, NPUHIUI cyneprno3uuuu noiaeit). Onpenenutsb
MOJIO)KEHHE TOYKHM, B KOTOPOH HANpsHKEHHOCTh paBHA HYINIO BOJIM3U  JIBYX
HEOJAMHAKOBBIX 3apsoB l M 2 , HAXOIALIMXCS HA PacCTOSIHUU X. PaccMoTperhb
CIIy4yau: a) OJHOMMEHHBIX 3apsi/IoB (B ayAUTOPHH); 0) pa3HOMMEHHBIX 3apsaa0B (11/3).
ITpumep 1. [2]

2. OcBouTb TMOHATHS TMOTOK BEKTOpa, TIPagUEeHT, AUBEPreHIMsS, POTOpP, TEOPEMBbI
Octporpaackoro-I'aycca u Crokca.

[Tpumep 2, 1.15, 1.16, 1.17, 1.21 [2].
3aganus nmo teme Ne 2 «ueKTpocTaTH4YecKoe MoJie NPH HATHYNHU NPOBOJHUKOBY:

1. Ilpumep 1, ctp. 17 [2].

2. Meron uzobpaxenuii: mpumep 1. ctp. 12 [2]

3ananus mo tremMe Ne 3 «JIeKTPOCTATHYECKOE T0JI€ TP HAJTMYMH TUIJIEKTPUKOB:

©  JIMPNeKTpUKH B IEKTPUUECKOM ToJie: npumep 2, crp.13 [2], 3apanus mo teme Ne 4
«ITOCTOSIHHBIN JIEKTPUYECKUH TOK»:

= JlocrosHHBIN 31. ToK: mpumep | ctp. 24 [2], 3.144, 3.151 (6), 3.153, 3.156, 3.170,

3.179, 3.180, 3.183.

=  PaboTa 1 MOIIHOCTH B 311 ienu. Victounuku Toka u Hanpspkenus (3/1C). Beruucnenue
noytHOM, mosiesHo wmomHocTed, KIIJ[ mcrounmka, cpaBHEHHE PEKUMOB PaOOTHI:
3amaum 3.187, 3.188, 3.189,3.191(6), 3.192, 3.193, 3.195, 3.208. [2]

KonTtpouabsnas pa6ora Ne 1
(nposepka cihopmuposannocmu OIIK-1, unoukamopwr /] OIIK 1.1, /] OIIK 1.2)

IIpumepsbl 3a1aHM:

1). Haiitu HanpspDKEHHOCTh JJIGKTPUYECKOTO TMOJs B IEHTpe cdepbl paauyca R, eciu
MOBEPXHOCTHAs  IUIOTHOCTh  3apsjia  3aBUCUT OT MOJSIpHOTrO yriiad kako =opcosf (oo
=const, cp>0).

2). IIpoctpancTBO  MEXIy HABYMS [UIMHHBIMH KOAKCHAJbHBIMU LMIUHAPAMHU, DPATUYChI
KOTOpbIX R; u R, (R<R>, nusnexTpuyeckas MPOHUIIAEMOCTb €) 3apsHKEHO € O0OBEMHOM
IUIOTHOCTBIO /A, T1e . HaliTu Hanps»KeHHOCTh 3JIEKTPUUECKOro MOJIsl U MOTEHIHAI OIS .

3). Onpenenuth 3apsij, NPOTEKAIOIMKA uepe3 KiIod K IpU €ro 3aMbIKaHUU B CXEME,
MpeACTaBICHHON Ha puc.l. BHyTpennuMm conporusienneM ucrounuka JJ]C nmpeneOpedsp.



4). B cxeme (puc.2) ;=15 B, €2=2,0 B, §5=2,5 B, Ri=10 Om, R:=20 Om, R3=30 Om.
BHyTpeHHHME CONPOTUBICHUS HCTOYHUKOB TNpeHeOpexumo Manbl. Haiftu: 1) Tok uepes
conpoTuBiieHne K, ; 2) pa3HOCTh OTCHITUAIOB (-

Puc.1 Puc.2

[IpaBra BEICTABJIEHUS OLIEHKH I10 PE3yJIbTaTaM KOHTPOJILHOU paboTel Ne 1:

Onenka 1o pe3yiabTaTaM KOHTPOJIbHOW paboTel Ne 1 cumTaercs B Oamiax 1o
CJeyIoIIeMy IPUHIUITY: IPABUIILHO BBIMOJIHEHHOE
- 3aganue Ne 1 — 1 Oam;

- 3amanue Ne 2 — 2 Oaiia,
- 3aganue Ne 3 — 1 Oam;
- 3amanue Ne 4 — 1 Gair.

Kaxxnoe u3 3amannii MOXKET OBITh OIEHEHO MOJOBUHOM 3asBJICHHBIX 110 HEMY OaJIJIOB,
B Clydyae, KOTJla MPHU €ro BHIMOJHEHUU IMPABUIBHO MPUMEHEHBI pacuéTHbie (OpPMYIbI, HO
MMEIOTCS OIMOKH B pacyeTax.

[TonmHOCTHIO HEMPABUIBLHO BHITIOTHEHHOE 3a1aHue — () OalioB.

MakcumanbHOE€ KOJWYECTBO OayuioB IO HMTOraM KOHTPOJbHOW paboTel Ne 1 — 5
0aios,

5 OayytaM COOTBETCTBYET OIICHKE «OTJIMYHO», 4 OaylylaM — OIIEHKE «XOpoIio», 3
O0aulaM —  OIGHKE  «YAOBJIETBOPUTENBHO», 2 W  MeHee OauloB —  OIICHKE
«HEYJIOBJICTBOPUTEIbHO» (YMEHHMs Ha JaHHOM OJTale OCBOCHHUS JTUCHIUIUIMHBI HE
c(OpMHUPOBAHBI).

KonTposbHnas padora Ne 2
(nposepka cpopmuposannocmu OIIK-1, unouxamopwvr MJ] OIIK 1.1, ][ OIIK 1.2)

IIpumeps! 3agannii:
1. /IBa INIMHHBIX NPAMBIX B3aUMHO MEPHNEHAMKYJSPHBIX IPOBOJA OTCTOSAT APYr OT

Jpyra Ha pacctosiHuea. B kaxgom mpoBojae Teder Tok /[ HaliTu makcumanbHOE 3HAYEHUE
cuiIbl AMriepa Ha eIMHUILY JUTHHBI IIPOBOJIa B 3TON CHUCTEME.



2. Mexay nojirocaMu 3JIEKTPOMarHuTa HaXOQuTCA KaTylIka, 0Chb KOTOPOW COBNAAAET C
HaMpaBlIeHHeM MarHUTHOTO Mo, I1101aas HonepedHoro ceueHus KaTymky S=3ma’, 9uciio
BUTKOB N=060. Tlpu moBopote KaTymku Ha /SO0°BOKPYT ee quaMeTpa 4epe3 MOAKITIOYCHHBIA K
Hell OaJIMCTUYECKUH TalbBaHOMETp MpoTeKaeT 3apan g=45 mxKiz Haiitu momynb
MHIYKLIAA MarHUTHOTO IOJISI MEXYy MOJIFOCAMH, €CJIM CONPOTUBIIEHUE 3JIEKTPUYECKOW LEeNu
R=40 Om.

3. K uCTOYHUKY CHHYCOMJAJIBHOTO HANPSHKEHUS € YacTOTOM  MOIKIIOYUIN
NapajyieIbHO KOHJAEHCATOp €MKOCTH (' M KAaTylmlKy C AaKTUBHBIM CONPOTUBIEHHEM R U
WHIYKTUBHOCThIO L. HaliTu mojgHOE CONMpOTUBIEHUE HTOTO ydacTKa IENu JUisl IEPEeMEHHOTO
HaMpsHKEHUs ¢ 4aCTOTOH .

4. IlocTpouTb BEKTOPHYIO JAMArpamMMmy »3JICKTPUYECKOM MLenu ¢ HCTOYHUKOM
CHHYCOUJIAJIBHOTO HANpsKEHUS] YacTOTOMW, COJepxkaued KoHaeHcaTop eMmkoctd C U
KaTylIKy C aKTHUBHBIM CONpPOTHBICHHMEM KR U UHAYKTUBHOCThIO L (1O 3aJaHuIo
MIPETNOo1aBaTes).

[IpaBria BEICTABJIEHUS OLIEHKH I10 PE3YJIbTaTaM KOHTPOJILHOU paboTel Ne 1:

Onenka 1O pe3yiabTaTaM KOHTPOJIbHOW paboTel Ne 2 cumTaercs B Oamiax 1o
CJeyIOIIEeMY IPUHIUITY: TIPABUIILHO BBIMOJIHEHHOE
- 3aganue Ne 1 — 1 Oam;

- 3amanue Ne 2 — 2 Oaiia,
- 3aganue Ne 3 — 1 Oam;
- 3amanue Ne 4 — 1 oair.

Kaxxnoe u3 3amannii MOXKET OBITh OIEHEHO MOJOBHHOM 3asBJICHHBIX 110 HEMY OaJIJIOB,
B Clydae, KOTJla MPHU €ro BHIMOJHEHUU IMPABUWIBHO MPUMEHEHBI pacuéTHbie (OpPMYIbI, HO
MMEIOTCS OIMOKH B pacyeTax.

[TonmHOCTHIO HEMPABUIBLHO BHIIOTHEHHOE 3a1aHue — () OalioB.

MakcumanbHOE€ KOJWYECTBO OayuioB IO HMTOraM KOHTPOJBHON pabdoTel Ne 1 — 5
0aios,

5 OayyiaM COOTBETCTBYET OIICHKE «OTJIMYHO», 4 OaylaM — OIIEHKE «XOpoIio», 3
O0aulaM —  OIEHKE  «YAOBJIETBOPUTENBHO», 2 W MeHee OauioB —  OIICHKE
«HEYJIOBJICTBOPUTEIbHO» (YMEHHMs Ha JaHHOM OJTale OCBOCHHUS JTUCHUIUIMHBI HE
c(OpMHUPOBAHBI).

TecT AJ1s1 caMONPpOBePKM MO pe3yJIbTAaTaM 0CBOEHHS THCIUILIHHBI Nepe/
3k3aMeHOM (TecT npoBoauTcs B YK «yekTpudecTBO M MarHeTusM (JieKIUM U
npaktuyeckue 3auatus) (P®-2160, 9H-2150, ®-21650)» B LMSMoodle)

(nposepxa cipopmuposannocmu OIIK-1, unouxamop U] OIIK 1.1)

B tecte 25 Bompoca, 3a HmpaBWIIBHBIM OTBET Ha Kax/blid Borpoc maercs 1 Gamr. Ha
MPOXOKJICHHUE TECTA JaeTcsa Bpems 15 MUHYT.

KonnyectBo HabpaHHBIX 0ay1oB OT 21 10 24 COOTBETCTBYET OLICHKE OTIMYHO.

KonnuecTBo HabpanHbIX 0amuioB oT 18 10 21 COOTBETCTBYET OLIEHKE «XOPOIIIOY.

KomnyectBo HaOpanHbIx OamutoB or 15 1o 18  coOTBeTCTBYyeT — OlLIEHKE
«Y IOBJIIETBOPUTEIILHOY.

KonnyectBo 6ansioB menbie 15 cooTBeTcTBYET onieHKe «HeynoBieTBOpUTEIHHO.

IIpruMepHEBIE BOIIPOCHI TECTA:

Bomnpoc I.MO,Z[V.HB CHUJIBI B3aMMOJICHCTBHS IBYX TOUCUYHBIX 3apsII0B g4 W -, HAXOOAMMUXCA HA
PacCTOSIHUHU ' B BAKYYME PAaBCH




) F =1 %

-
dz, T

2)F —_1 4,93

4mz, r¥

3)F = 1 9493,

smezpz v 0

& _ 1 g.,95,

HF=——"7%
gy T
1 g9

S)F =——222
anz, T

Bomnpoc  2.0npeaeiacHHe  BEKTOpAa HANPSHKEHHOCTH  DJICKTPHYCCKOTO IIOJISI M BEKTOP
HaNpsDKEHHOCTH BJIEKTPUYSCKOTO TOJISL TOYSUHOI'O 3apsijia B BAKYYME BBITISAAT CICAYIOIIUM

o0pa3om
F qr
nNE=L, p=—9"_.
) q:’ gmagrt’
= F 2 q:;"
NDNE==, E= :
) q:’ amaprs’
= F 2 q;
WE=L, E=2,
) g’ amre’
= F = g7
HE=L, E= :
) q:’ amaprt’
S)E:_”. E =
q 47 51

De=1-%
I
e =%

4)":’:47:1:-,3%:;
@ =ty

Bompoc 4. PazHocTts moTeHnanos (110 OOpeacIcHNUI0) paBHa

De,—9, = ff[gx‘iﬂ;
D)o, —@, = lgfﬂ;

-
r

3)@; — @, = [ Edl;

4y —@, = ;Efﬂ;

5) @y — @, = [ Edl.



Bompoc 5. BekTop 37aeKTpuueckoro cMenieHus (1o oupeaeaIceHnio) paBeH

1)D =E + &,P;
2)D =g,E+ P,

3)D = s,E — P;
4)D = EE,E—l-E[,ﬁ;
5)D = EDE-l-!_:“.

Bompoc 6. CBs3b BeKTOpa HANPSHKEHHOCTH C BEKTOPOM DJIEKTPUUYECKOIO CMEIICHHS B
N30TPOIMHOM JUBJICKTPUKE, KOTODBII\/'I HC ABJISICTCA DJICKTPCTOM, B CJIy4dadc cna60r0 BHCIIITHCT O
JJIEKTPUYECKOTO HOJISI BEIVISINT CIEAVIOIIMM 00pa3zoM

1D = E,}EE + E[,,I_J";

2) D = g,4¢E;
3)D = E',}E;
4) D= E;

5) D= E',}EE.

Bonpoc 7. EMKOCTE KOHAEHCATOPA 10 ONPEAEICHNUIO paBHA

He =25
1

2)C =qU;
_ru,
3)C—q,
—t_E.
4C=1

5)C=£ﬁ%.

Bompoc 8. Oupenenenne CUibl TOKa

1)I=—:—:;
H1="7
3)I=%;
Hi="1%
55 =22



Bompoc 9. 3akon Oma Ui HEOAHOPOAHOI0 VYACTKA LIENU BBIMJBLAUT CISAYIOIUM 00pa3oM
)Rl = @, — @, T E;

¢, — MOTEHIINAJI Y3714, U3 KOTOPOro TOK I BBIXOJIUT,

{3 — MOTEHIIMAJI y371a, B KOTOPBI TOK I BXOIUT,

OJIC E Gepércst co 3HAKOM TOJIOC, €CIU MPH 00X0e MO y4YacTKy IIeNH OT MEPBOro y3Jia KO
BTOPOMY CHadaJjla BCTPEYaeM OTPUIATEIbHBIN MOIIOC UCTOYHHKA, a TIOTOM HOJ0KUTEIHHBIMH.
B ob6parnom ciryuae D/C Gepércst co 3HAKOM MHHYC.

2)RI =@, — ¢y T E;

¢, — MOTEHIINAJI Y3714, U3 KOTOPOro TOK I BBIXOJIUT,

@, — IOTEHLIMAJ y3J1a, B KOTOPBIN TOK I BXOIUT,

3JIC E Gepércst co 3HAKOM TOJIOC, €CIU MPH 00X0e MO y4YacTKy IIETH OT IEPBOro y3Ja KO
BTOpOMY CHadaJla BCTpCHACM OTpHHaTGHBHBIﬁ ITIOJIFOC UCTOYHHKA, a IIOTOM MOJ0XKHUTEIBbHBIMN.
B o6paraoMm ciaydae DJ]C 6epércst co 3HaKOM MHUHYC.

3)RI = ¢, — g, T E;

¢; — MOTEHIHAI y3J1a, U3 KOTOPOTO TOK I BBIXOIUT,

¢, — MMOTEHIIMAI y3J1a, B KOTOPBIi TOK I BXOIUT,

OJIC E Gepétcst co 3HAKOM MHUHYC, €CIIA MPH 00X0JIe TI0 YYacCTKy IEMU OT MEePBOTo y3Ja KO
BTOPOMY CHauaja BCTpedaeM OTPHUIATEIbHBIN MOII0C UCTOYHHUKA, a TIOTOM IMOJIOKUTEIbHBIM.

B obparnom cimyuae 3JIC Oepércst co 3HAKOM ILTIOC.

Bompoc 10. ConpoTuBIeHNE OTHOPOAHOT0 JIMHEWHOTO IPOBOIHNUKA PABHO

7
L

DR=p;
2)R=5;

1
J)R=p
S5)R=p7

Bompoc 11. DC 1o oupeaeleHnuIo paBHa

1)E=gqA_;
2)E =4=,
)E =
A

E ==,
3) =
4 E="=

q

5)E=A_.



Bompoc 12. 3akox Oma B muddeperHnmanbaoil hopMe BBIMISLINT CIEIYIOIMM 00pa3oM

Di=3%
2)F=JE;
3)j = oE,
4)j=E;
s _E

Bompoc 13. IlpaBuna Kupxroga 3By4aT caeayIoluM 00pa3oM CIEAVIOIIUM 00pa3oM
1) IlepBoe mnpaBwio Kupxroda rmacut, yrto anredOpamyeckas cymMma TOKOB BETBEH,

MPUHAJJISKAIINX OTHOMY KOHTYpY LI€NU, paBHa:

D) =o.

]
Bropoe mnpaBuno Kwupxroda rmmacur, uro anreOpamdeckas CcyMMa HanpsDKCHHH Ha

PE3UCTUBHBIX AJIEMEHTaX B BETBSX, CXOJSIIMXCS B HEKOTOPOM Y3Iie, paBHA anreOpandecKkoi
cymme D/IC, BXOASAIIMX B 3TU BETBU:

D (@R) = ) EE.

F
2) Ilepsoe mpaBmio Kupxroda rmacut, uyto anredpamdeckass cymMMa TOKOB BETBEH,
CXOMSIIUXCS B KAXKJIOM Y3JIe JTIF000H 1enH, paBHa:

Z[if}.) =0.

]
Btopoe mnpaBuno Kwupxroda rmmacur, uro anreOpamdeckas CcyMMa HanpsDKCHUH Ha

PE3UCTUBHBIX JIEMEHTaX 3aMKHYTOr0 KOHTYpa paBHa HYJIIO:

> (zR) =o.

1
3) Ilepsoe mpaBmwio Kupxroda rmacut, yro anredOpamueckas cymMma TOKOB BETBEH,

CXOJSALINXCS B KAKIOM y3JIe JII00O0H 11enH, paBHa:

Z[if}.) =0.

]
Btopoe mnpaBuno Kwupxroda rmmacur, uro anreOpamdeckas CcyMMa HanpsDKCHHH Ha

PE3UCTUBHBIX DJJIEMEHTAaX 3aMKHYTOTO KOHTypa paBHa anreOpamdeckoir cymme OIJIC,
BXOJISIIINX B 3TOT KOHTYD:

D (@R) =) @5,

I

Bompoc 14. 3akon JIxkovisi-JIeHIa JUIT OJHOPOJHOI'O YVYacTKA IIENU BBLINISLAUT CHECAVIONIAM
o0pa3om

)¢ =R,
2) @ =RI%;



30 = U
4)Q = UI,

. I
5 =—
o=~
BOHDOC 15 OHDGI[eHeHI/Ie MOOVJIsI BEKTOpa MaFHHTHOﬁ MHAYKIOHWAW C TIOMOIIIBKO MOMCHTA CHUJI,

HeﬁCTBVIOHlerO Ha HDO6HBII>1 TOK, BEIIJISIAUT CIICAYIOIIINUM 06Da3OM

1 B — Mmu::.
) P
2) 5= Mmrz:rpm;
= J"’I
g = [max,
3) o
4)p="m.
J"’:mu-
5) B = Mmin
Pm ’

Bompoc 16. 3axkon buo-CaBapa-Jlammaca Uid TOKa B KOHTYPE BBIIVIAOWT CIEIVIOIIUM
obpazom

1)dB = ——*,

3

faix(7-7)]
Il

) a5 = e T
=T

3

S
= g m_:'lf:?—?}.
3)dB = ﬁ—;_?r ;

faix(7-)]

—_— .

3 y
T=r

4)dB =%

4

Bompoc 17. 3akon AMiiepa UMeET BUI

1) dF, = IdIB;
2) dE, = I[dl X B];

3) dF, = I[B x dlJ;
4) dF, = IBdl;
5)dF, =1[dl x B].

Bomnpoc 18. Beibepure mpaBuiIbHOE HAIIPaBICHNUE CUIBI AMIIEpa




Bompoc 19. MargutHast 4acTh CHIIbI JIopeHa paBHa




Bompoc 20. Beibepure mpaBuiIbHOE HalpaBiaeHne cuibl JlIopeHma

1)
q>0

F

T)"
B
3)
q<0
F
T)"

®OB

Bompoc 21. 3akoH 31eKTpoOMarHuTHON MHAYKIMU Papanes BRIMIAAUT CISAYIOMUM 00pa3oM

DE =0
DE——E;
$ﬁ=—%
4)Ez-=§;
5 E, =—2

dt

Bompoc 22. BeibepuTe mpaBuiIbHOE HAIIpaBI€HNE NHAYKIIMOHHOI'O TOKA B IIpaBuiie Jlenmna

1)




- £
®B 5
=

2) )

I;

- €
®B -
=

3) )

by

-k

=
-

Bompoc 23. VpasHenus MaxkcBenga B HHTErPDAILHOM BHJE 3aUCBIBAIOTCS CIEAVIONINM
o0pa3om




= = d —3 ¥
Hdl = d5 4+ — | Dds.
ff +mf

ﬁd§=q,

BdS =0,

Fai=_2 [5as
C dt ’

o 3 - d — -
dl= | jdS+— | Dd5.
Jias+ 2]

) ]
8; 0,
1 Ly
I I
= =

)

dl = dJEdf
C dt !
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Bomnpoc 24, BBI6€DI/IT€ IPpaBUJIbHO IMOCTPOCHHYK) BCKTOPHYIO JHarpaMmy JJad CXEMbI

[XE::XE]
U, U Uy
Cipl L &
|| | IN—
U
1) ~o—
U, A
_________________________ U
U,~UA i
S
U, 1
UCY

2)



3)

IIpaBu/bHBIC OTBEThI

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
OTBETA OTBETA
1 5 13 3
2 2 14 2
3 5 15 1
4 4 16 4
5 5 17 2
6 5 18 1
7 1 19 3
8 3 20 1
9 1 21 5
10 1 22 1
11 2 23 2
12 2 24 1

2. Circok BONPOCOB M (WIH) 3aJaHUil J1JIS IPOBeeHUs IPOMEKYTOYHOM aTTecTAlMU
(nposepka cpopmuposannocmu OIIK-1, unouxamop U] OIIK 1.1, U] OIIK 1.2)

Cnucok BONPOCOB K IK3aMEHY:

1.  DnexTpoMarHUTHBIE B3aUMOJEHCTBUS B NpPUpOJE. OJIEKTPUUYECKHE 3apsiibl U HX
CBOMCTBA: AJIEMEHTApHBIN 3aps]l W €ro MHBapUAaHTHOCTH; JIBa BUJA 3aps]0B; 3aKOH

COXpaHEHHS U
pacrpeeneHus 3apsiioB.

JTUCKPETHOCTh

3apsiza.

Monenu

TOYCYHOI'O

u

HEIPEPBIBHOTO



2. 3akoH Kynona. DxcnepumeHTasibHas mpoBepka 3akoHa Kynona. IloneBas TpakToBka
3akoHa KymoHa.

3. DIeKTpocTaThyecKkoe Ioje. BeKTop HampsyKEHHOCTH SJIEKTPOCTaTUYECKOro TMOJIs
OPUHIUI  cyneprno3uuuu  mnosied. CuiioBble JIMHUM — BIIEKTPOCTATUYECKOTO  IMOJIS.
HanpsbkeHHOCTh TOJISE TOUEUHOTO 3apsa, CUCTEMbl TOUEUHBIX 3apsl0B, HEMPEPBHIBHOTO
pacrpeieneHus 3apsiioB.

4. Tlotok BekTopa HampsokeHHOCTH. Teopema Ilaycca it BeKTOpa HampsHKEHHOCTH
aNeKTpocTaruueckoro nomns . Juddepennmansuas popma reopemsl [aycca.

5. Ilpumenenue Tteopembl l'aycca K pacueTy OdJIEKTPUYECKHX TIOJIEM B BaKyyMe,
CO3[1aBa€MbIX OJJHOPOIHO 3apsHKEHHBIMH TEIaMU Pa3IndHON KOH(Urypamuu (0eckoHeuHast
IUTOCKOCTB, MapajuiebHbIe PA3HOMMEHHO 3apsDKCHHBIC TIIIOCKOCTH).

6. Ilpumenenue Tteopembl I'aycca K pacdyeTy DSIEKTPUYECKMX IIOJEH B BaKyyMe,
CO3J1aBa€MbIX OJJHOPOJIHO 3apsKEHHBIMU TeJIaMH pa3IMYHON KOHQUrypauu (chepudeckas
000J104Ka U 1map, 6ECKOHEUHO JUIMHHBIN IIHITUHJP).

7. PabGora cui mosst mpyu mepeMenieHun 3apsaaoB. LIupKymnsaius BeKTopa HaNpsKEHHOCTH.
[loTeHnManpHbIl  XapakTep AJIEKTPOCTATUYECKOrO Moyisd. Pa3HOCTH  MOTEHIMAsoB.
DNEeKTpUYECKUI NOTEHIIUAN U €r0 HOPMUPOBKA. DKBUIIOTEHIIMATIbHBIE TOBEPXHOCTH.

8. CBs3b noTeHuuala ¢ HAMPsSXKCHHOCTBIO JJICKTPOCTATHYCCKOT'O ITOJIA. HOTCHHI/IaH I10J141,
CO3/1aBA€MOTO TOYCYHBIM 3aps0M, CUCTEMOM TOYSUHBIX 3aps/I0B, TUIIOIEM, HETTPEPHIBHBIM
pacnpenenenueM 3apsgoB. OnucaHue AIEKTPUYECKOTO TIONS C  HCIOJIb30BaHUEM
MOTeHITHaNa (SKBUITOTCHIINATBHBIC TTOBEPXHOCTH )

9. DNEKTPOCTaTUUECKOE T0JI€ BHYTPHU 3apSKEHHOI'O MPOBOJHUKA. DKBUIIOTEHIIMAIBHOCTh
npoBoJIHUKA. HanpsokeHHOCTh Mo BOJIM3M TMOBEPXHOCTH IMPOBOAHMKA. 3aBUCHUMOCTD
IIOBEPXHOCTHOM IJIOTHOCTH 3aps0B OT KPUBU3HBI MOBEpXHOCTH. CTeKaHUE 3apsiioB C
ocTpud. MetajuiM4eckuil SKpaH.

10. Ilorenuman npoBogHuKa. EMKOCTh yenMHEHHOro poBoAHMKa. CrcTeMa MPOBOJHUKOB.
Konpencaroppl M #X €eMKOCTb. EMKOCTh mmockoro koujaeHcaropa. CoenvHeHus
KOH/JIEHCATOPOB.

1. DOneprus B3aUMOACHCTBHUS CHUCTEMbl HEMOABUKHBIX TOYECUHBIX 3apsAIOB. ODHEPrUs
B3aMMOJICUCTBUS TPU HEMPEPBIBHOM pacrpeneneHuu 3apsaoB. CoOCTBEHHas SHEPrus
3apsHKEHHOTO Tea.

12. DHeprus  yeOWHEHHOIO  3apsDKEHHOTO  IPOBOAHMKA.  ODHEPIrHUs — 3apsKEHHOI'O
KOHJIEHCATOpa. DHEPIys U INIOTHOCTh SHEPTUU 3JIEKTPOCTATUUECKOTO MOJIs

13.  DnexTpuueckuil qunoib. AUNonbHbBIA MOMEHT. MoneKynspHas KapTUHA MOJIIpU3alun
JIU3J1eKTpUKOB. [lonsgpu3aniioHHbIe UM CBA3aHHBIE 3aps/ibl. BEKTOp MoIsprU30BaHHOCTH .

14. Teopema ['aycca ans BekTOpa MOJSPU30BAHHOCTH . ['paHUYHBIE YCIOBMS U1 BEKTOpa
HOJIIPU30BAHHOCTH.

15. Bektop anekrpuueckoro cMmenieHust . Teopema ["aycca mpu Hamu4MM TUAIIEKTPUKOB.
CBs3p  MeXIy BEKTOpaMHM HANpsHKEHHOCTH M JIEKTPUUYECKOIO0  CMEUICHHUs
JlmsnexkTpudeckasi NIPOHULIAEMOCTb.

16. DOnexTpuueckoe IMoje Ha TPaHULE ABYX IUAICKTPUKOB, TPAHUYHBIE YCIOBUS IS
BEKTOPOB HANPSKEHHOCTHU U 3JIEKTPUUECKOTO CMEIICHHUS .

17. Onexktpuueckuid TOoK. Cuna Toka. IIMOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTH.
YcaoBus CyHICCTBOBAHUS MOCTOSIHHOI'O TOKA.

18. 3akon Oma ajis OZHOPOIHOTO y4acTKa Ienu. 3akoH OMa B auddepennnansHoi Gopme.
9J’IGKTpI/I‘-IeCKO€ IMOJIC BHYTPU U BHC MPOBOAHUKA ITPU HAJIUMYNU IMOCTOAHHOI'O TOKA.



19. ComnporuBieHue  MPOBOJHUKOB. ComnpoTtuBiieHre  NpU  NAPAVIETBHOM U
noCaca0BaTCJIIbHOM COCAUHCHHNU IMPOBOJHUKOB. 3aBUCUMOCTD COMMPOTUBJICHUSA
IIPOBOJIHUKOB OT Temrieparypsbl. [IoHsATHE O CBEpXIIPOBOIUMOCTH.

20. W3meHeHue TMOTEHLMana BAOJIb NPOBOJHMKA C TOKOM. CTOpOHHHME  CHIIBL
Onexrponsrxkymias cuina (3C). 3akon Oma s yuactka men, cogeprxkamero IJ1C, u mist
3aMKHYTOM LIEMH.

21. Pabora W MONIIHOCTH B II€MH IOCTOSHHOTO ToOKa. 3akoH Jkoyns-Jlenma st
OZTHOPOHOTO ¥ HEOIHOPOAHOTo ydacTkoB Iuenu. JuddepenunansHas ¢dopma 3akoHa
Hxoyns-Jlenna.

22. PasBerBneHHble nuHeiHble 1enu. [IpaBuna Kupxroda u ux npuMeHeHue i pacdyera
Pa3BETBIICHHBIX NEKTPUUECKUX LETEH.

23. DKcrnepuMEHTAIbHOE OMpeIeTICHHE 3aps/ia IEKTPOoHa (OMbIT MUJIIMKEHA).

24. Knaccupukauus TBepAbIX Tesl (MPOBOIHUKHU, JUAICKTPUKH, TOJYIPOBOIHUKN).
[Ipupona snexrpuueckoro Toka B Metamiax. Oneitel Pukke, Mannensiirama, [Tananekcu,
Tonmena u Ctroapra.

25. DneMeHTHl KIJIACCHYECKOHM TEOpUH 3JIEKTPOINPOBOAHOCTH MeTauioB. OObsiCHEHHE
3akoHOB Owma, Jxoyns-Jlena, Buaemana-®panna. TpyoqHOCTH KIACCHUYECKOW TEOPUH
ANIEKTPONPOBOAHOCTU METAJIIOB.

26. [IloHsTne O 30HHOHM TEOPUM TBEPABIX TEJI. ODHEPreTUUYECKUE 30HBI METAIIIOB,
IMOJYIIPOBOAHHUKOB W  OUDJICKTPHUKOB. COGCTBGHH&H U TIMpUMECHasd HNPOBOAUMOCTDH
MOJYTPOBOAHHUKOB. TemneparypHas 3aBHCHUMOCTH AIIEKTPONPOBOIHOCTH
MOJIYIIPOBOJHUKOB.

27. P-n-niepexon, BoJIbTaMIIEpHAs XapaKTEPUCTHKA p-n-niepexona. MexaHu3M BBITPSIMIICHUS
TOKa.

28.  DIEeKTpUYECKUUA  TOK B AIEKTPOJIUTAX. [TIpoBoAMMOCTH AJIEKTPOJIUTOB.
DnexTponuTryeckas auccoruanus. 3akoH Oma Ji1s 371eKTponuToB. 3akoHbl Dapanes.

29. DnexTpuyeckuil TOK B razax. [Iporeccsl moHM3auKu U peKoMOMHAIMU. Busr ra3oBoro
paspsaa. HecamocrosATrenbHbIi paspsa. Bonpsramnepnas XapaKTepUCTUKA
HECAaMOCTOSITENIbHOTO ra3oBoro paspsiaa. CamocrostenbHblid  paspsia.  [lonstue o
razopaspsaHoiu miasme. Tieromui paspsa.

30. MaruutHoe TMOJ€ TOCTOSIHHOTO TOKa. MAarHuTHbII MOMEHT KOHTypa C TOKOM.
[locTosiHHOE MarHuUTHOE MOJ€ B BakyyMe. BeKTOop MarHMTHOW MHAyKIUHM . 3akoH buo-
Cagapa-Jlaniaca. MarHutHoe moJie NpsMoro Toka.

31. 3axon buo-Casapa-Jlamnaca. MaruutTHoe nosie KpyroBoro Toka.

32. Teopema ["aycca myisi BEKTOpa MarHUTHOM MHAYKIUMU. BUXpeBoil xapakTep MarHUTHOTO
nosist. Teopema 0 HUPKYISIUU BEKTOpAa MArHUTHOM MHAYKIIMHU B CTAIlAOHAPHOM CIIyYae.
33. Cunbl, JEHCTBYIONIME HA TOK B MarHUTHOM moJie. 3akoH Amriepa. B3zaumopeiicteue

JBYX MapauIeTbHBIX OECKOHEYHO JUTMHHBIX MPSIMBIX MIPOBOTHUKOB C TOKOM.

34, MarautHoe 1oJje JBHXKYIerocs 3apsana. JleicTBrue MarHMTHOIO MOJIS HAa ABUKYLIUKUCS
3apsia. Cuna Jlopenua.

35. JleficTBME MarHUTHOTO TOJISl HA 3aMKHYTBIM KOHTYpP ¢ TOKOM. MOMEHT CHJl,
NEHCTBYIOIINX HA KOHTYpP C TOKOM. PaboTa mpu nepemenieHnn KOHTypa ¢ TOKOM B
MarHuTHOM TOJI€.

36. Marneruku. OnucaHue MarHUTHOTO 110JI1 B MarHeTHKax. BEKTOp HAMarHMYEHHOCTH .
BexTop Hanps»eHHOCTH MarHUTHOTO 1o . Teopema 0 HUPKYIISILIUKA BEKTOpA .

37. CBsi3b BEKTOpa HAMArHUYEHHOCTH C BEKTOPOM HAIPSKEHHOCTHIO MArHUTHOTO TOJIA .
MaruuTtHas IpOHUIIaeMOCTh. MarHuTHOE MoJie B OTHOPOAHOM MarHeTUKe.



38. I'panmuHbIe yCIOBHS I BEKTOPOB UHIAYKINN U HAIPSHKEHHOCTH MAarHUTHOT'O TTOJIA .

39. JlnamarHeTuku. MexaHu3M HamarHuuuBaHus. ['mpomarautHoe otHomeHue. [Ipupona
JMaMarHeTusma, JlapMopoBa  mpeueccus.  JluamarHuTHas BOCITPUUMYHUBOCT.
HeszaBucumocTh [uaMarHuTHON BOCIPUUMYHUBOCTH OT TEMIIEPATYPHI.

40. Ilapamarneruku. MexaHu3M HaMarHu4MBaHus. | MPOMAarHUTHOE OTHOIIEHUE
3aBUCUMOCTb ITapaMarHUTHOM BOCIPUMMYUBOCTH OT Temreparypsl. 3akoH Kropu-Belica.

41. ®eppomarneruku. [ mpomarautHoe oTHomeHre. OnbIT DHHIITEHHA-1e Xaa3za. KpuBas
HaMarHM4YeHHOCTH U METIs TucTepe3uca. JJoMeHbl. ['paHuIbl MEXly JTOMEHAMH.
MexaHnn3M HaMarHM4KUBaHUs. 3aBUCUMOCTh ()epPOMATHUTHBIX CBOMCTB OT TEMIEPATYPHI.
Touka Kropu.

42. DOnextpoMarHuTHas UHAyKIus. 3akoH Dapanes u npasuio Jlenuma. D/IC uHAYKIUH.
Buxpesoe anekrpuueckoe nosue. Auddepenunansuas popma 3akona dapanes.

43. Camounaykuus. DC camounaykuuu. MHAYKTUBHOCTh. TOKM TIpM  3aMbIKaHUU U
pa3MbIKaHUU LEMHU, COIepKAIICH KaTyIIKy UHIYKTUBHOCTH.

44. DHeprus MarHUTHOTO MOJs. [ITOTHOCTH SHEPrU MArHUTHOTO TOJIS.

45. lenu KBa3uCTAllMOHAPHOTO TNEpeMEHHOro Toka. llemu, coxaepxamye: HCTOYHUK
nepeMeHHbIX cTopoHHUX JJIC, compoTHBIEHHE, EMKOCTh U MHAYKTUBHOCTh. BeKkTOpHas
nuarpamma. 3akoH Oma Juisi IepeMEHHBIX TOKOB.

46. llenu KBa3uCTalMOHAPHOTO MEPEMEHHOIO0 TOKA, COJIEpIKAILIME: UCTOYHUK MEPEMEHHBIX
cropouHux OJIC, compoTUBIEHUE, €MKOCTh M HMHAYKTHBHOCTb. METOJ KOMIUIEKCHBIX
ammuinty 1. Umnenanc. Pesonanc HanpsiKeHU.

47. Pa3BeTBIEHHE IEPEMEHHBIX TOKOB. PE30HaHC TOKOB.

48. MomHoOCTh, BbIIETAAEMas B LENM MEPEMEHHOrO ToKa. JleMCTByromMe 3HAYEHUS
IIEPEMEHHOT0 TOKA.

49. Dnektpuueckuii KoyiedaTeabHbIN KOHTYp. CoOCTBEeHHBIE KOJIeOaHus, popmya
Tomcona. 3aryxatomiue konebanus. BeiHyx1eHHbIe KoebaHus B KOHType. Pe3onaHc.

50. OTHOCHUTENBHOCTD JAEKTPUUECKOIO0 U MAarHUTHOTO MoJiei. MTHBapuaHTHOCTh ypaBHEHHI
MakcBeria OTHOCUTENBHO Tpeobpa3zoBanuil JlopeHiia mpu nepexoie OT OIHOM
MHEPLUUAIbHON CUCTEMBI OTCUETA K IPYTrOM KaK BbIPAKEHUE CIIPABEUIMBOCTH MPHUHIIMIIA
OTHOCHUTEJIbHOCTH JJIsI 3JIEKTPOMArHUTHBIX SIBJICHUH.

51. Toxu cmemenus. Buxpepoe anexkrpudeckoe nosie. Cucrema ypaBHeHU MakcBesa B
UHTErpaibHO U qudPepenunansuoi popme. PuU3NUECKUd CMBICI OTJEIBHBIX YPaBHEHHH
CUCTEMBI.

52. BounHoBoe ypaBHeHue. [lockue 3neKTpoMarHuTHbIE BOJIHBI B OHOPOAHOM
npoctpancTBe. CKOpocTh pacnpocTpaHeHus BOJIHbI. OObeMHas MIOTHOCTh SHEPTHH
JIEKTPOMArHUTHOrO nosist. Bexrop Ymosa-Ilolitunra.

HpaBnna BBICTABJICHHA OLCHKH

B »sk3ameHanmoHHble OWJIET BKIIIOYAeTCS JIBa TEOPETHYECKHX Bompoca. Ha
MOJIFOTOBKY K OTBETY J1aeTcsl He MeHee luaca.

[lo wrToram »sK3aMeHa BBICTABISETCS OJHA M3 OLEHOK: «OTIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIHHO)» WU «HEYAOBICTBOPUTEILHOM.

Ounenka «OTJIMYHO» BBICTABISIETCS CTYIEHTY, KOTOPBIMBOCHPOU3BOJUT OCHOBHBIE
TEOPEMBbI U 3aKOHBI AJIEKTPOMAarHeTH3Ma U X UHTEPIPETUPYET, BHITOIHSET B IIOJTHOM 00beMe
MaTeMaTUYeCKHEe BBIKJIAJKU U BOCTIPOM3BOAUT (PU3UUECKHE U MAaTEMATHUECKUE PACCYKICHHS
B IIpollecce MX BBIBOJA, TOYHO MCHOJIb3YET TEPMHUHOJIOTHIO O0IIel (hU3UKH, CTUIUCTUYECKH
rPAMOTHOE, JIOTMYECKH MPABWIBHOE M3JaraeT OTBETbl HAa BONPOCHI, YMEET JeJaTh
000CHOBAaHHBIE BBIBOJIBI, BBITIOJNHSAET TIOCTAHOBKY 3a/1ayl, PACCUUTHIBACT CKASIPHBIX U
BEKTOPHBIX XAPAKTEPUCTUK 3JIEKTPOMArHUTHOIO MOJIsI, OPUEHTUPYETCS B OCHOBHBIX TEOPUSIX,
KOHLICTIIMSAX M HANpaBICHUSX [0 W3Yy4yaeMOMl AUCIUIUIMHE M JaBaTh WM KPUTHYECKYIO



OLICHKY, yYaCTBYeT B AaKTHUBHOM CaMOCTOATEIbHOW paboTe Ha MPAKTUYECKUX 3aHATHIX,
OTBETHJI Ha BONPOC dK3aMeHa 4-5 u3 5 GaiioB, caanm KOHTposbHbIE paboTel Ne 1 u 2 Ha
OLICHKY «OTJIMYHO» WJIM «XOPOILIO0» WM BBIMOJHUI 33JaHUSIU3 JAHHBIX KOHTPOJBHBIX padboT
Ha 3K3aMeHe IpaBUIbHO Ha 80%.

Ounenka «Xopoumo» BBICTABISETCS CTYIEHTY, KOTOPBIA BOCIPOM3BOAUT OCHOBHbBIE
3aKOHBl M COOTHOUIEHMM 3JIEKTPUYECTBA M MAarHeTU3Ma, BBINOJHIET OCHOBHBIE YacTU
MaTeMaTUYECKUXBBIKIAIOK M BOCIHPOU3BOAUT 0a30oBble (DHU3MUECKHE U MaTeMaTU4YecKue
paccyAeHHs B MPOLIECCE MX BBIBOJA, CTHJIMCTHYECKH I'PAaMOTHOE, JIOTUYECKU IPAaBUIIBHOE
u3JlaraeT OTBEThl Ha BOMNPOCHl, yMEET JeNaTh BbIBOJABI; BIAJCET HHCTPYMEHTAPUEM
JUCLUIUIMHBI, YMEET €r0 UCIIOJIb30BaTh B PELIECHUM 3a/1ad, OTBETHJI Ha BOIPOC dK3ameHa 4-5
n3 5 0aywioB, caan KOHTPOJbHBIE PaboThl No 1 1 2 Ha OIEHKY «OTIUYHOY» WJTU «XOPOIIO0Y» UITH
BBITTOJIHWIT 33JJaHUSU3 TAaHHBIX KOHTPOJIBHBIX padOT HA SK3aMeHe MpaBuiIbHO Ha 60%.

Ounenka «Y10BJeTBOPUTEIbHO» BBICTABIAETCS CTYIEHTY, KOTOPBI BOCIIPOU3BOAUT
OCHOBHBIC 3aKOHBI M COOTHOIICHMS JJIEKTPUYECTBA M MarHeTH3Ma, rpauueckoe ONuCaHHe
CTaTMYECKUX IOJIEW C UCMOJb30BaHUMEM MPHUHIUNA CYNEPHO3UINH, (GOPMYIUPYET METObI
pacuera IeKTPOCTaTUYECKUX MOJIEH NpU HATMYUU IPOBOJIHUKOB U TUAIEKTPUKOB, OCHOBHBIE
3aKOHBI TIOCTOSTHHOTO TOKa ISl pacueTa JMHEHHBIX Ieneil MOCTOSHHOTO TOKa, OMHCHIBAET
METO/Ibl pacueTa MarHUTHBIX IOJIEH MPU HAJIWYUK MArHETHUKOB, BOCIIPOU3BOJUT OCHOBHBIE
YpaBHEHHUS 3JIEKTPOMarHeTu3Ma 1 rpaHullbl UX MPUMEHUMOCTH, IPUMEHSET METO/Ib pacuera
AIIEKTPOCTATUYECKUX TTOJIEH B BAKYyyM€, a TAK)K€ IIPU HAJIMYNUU IPOBOAHUKOB U TUDJIEKTPUKOB
JUISL 3apsDKEHHBIX TN MpOocTelieil KOH(GUTYpaluy ¢ MOCTOSTHHOM TTIOTHOCTHIO 3apsijia, caall
KOHTpOJIbHBIE paboThl Ne 1 M 2 Ha OLEHKY «OTIIMYHO» MJIHM «XOPOILO» WM BBIMOJHUI
3aJJaHUSU3 JaHHBIX KOHTPOJIBHBIX paboOT Ha 3Kk3aMeHe npaBuiibHO Ha 40%.

Onenka  «HeynoBaeTBOpPUTENbHO»  BBICTABISETCS  CTYIEHTY,  KOTOpPBIH
JEMOHCTPUPYET pa3pO3HEHHbIE, OECCHCTeMHble 3HaHMs; OeCHOpsAIOYHO U HEYBEPEHHO
U3JIaraeT MaTrepuall; He yMEET BBbIAEIATh IVIABHOE U BTOPOCTENIEHHOE, HE YMEET COECIUHSATH
TEOPETUYECKHE TIOJOKEHUsI C TMPAKTUKOW, HE YCTAHABIMBAET MEXIIPEIMETHbIE CBSI3U;
JI0ITyCKaeT rpyOble OMMOKH MPH ONpPEeNICHHH CYIIHOCTH PACKPBHIBAEMbIX ITOHITHUH, SIBICHUH,
BCJIE/ICTBHE HETIOHUMAHUS UX CYIIECTBEHHBIX U HECYIIECTBEHHBIX NMPU3HAKOB U CBS3EH; JaeT
HEIOJIHbIE OTBETHI, JIOTMKAa M IOCJIENOBATEIbHOCTh H3JIOKEHUS KOTOPBIX HUMEIOT
CYILLIECTBEHHbIEC U MPUHIMIHAIBHBIE HAPYIIEHUS, B OTBETaX OTCYTCTBYIOT BBIBOJbBI, OTBETUJI
Ha BOIPOC JK3aMEHa XyXke 2-X W3 5 OamioB, He chal KOHTpOJibHbIE paboTel Ne 1 u 2 Ha
OLICHKY «OTJIMYHO» WM «XOpOILO» WJIM HE BBINOJHUJI 33JaHUSHU3 JTAHHBIX KOHTPOJBHBIX
pabot Ha sk3ameHe npaBuibHO Ha 40%.. Onenka «HeyaoBIeTBOPUTENIBHO» BBICTABISETCS
TaK)Ke€ CTYJCHTY, KOTOPBIN B3sUT K3aMEHALMOHHBIN OUJIET, HO OTBEYAaTh OTKA3aJICs.



Ipuio:xkenne Ne 2 k paboyeil mporpaMmme M CHUNINHbBI
«JIeKTPUYECTBO U MATHETHU3M»

MeToandyecKue YKazaHud 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OcHoBHOW  (opMoif  M3NOKEeHHsT  y4eOHOro  Marepuaina IO  JUCHUIUIMHE
«DNEeKTPUUYECTBO M MAarHETU3M» SIBJISIOTCA JIEKIMU C UCIOJIb30BAHUEM JIEMOHCTPAL[HIOHHOTO
sKcriepuMenTa. [1o OONBIIMHCTBY TEM MPEIyCMOTPEHBI MPAKTHUYECKUE 3aHATHSA, Ha KOTOPBIX
IPOMCXOIUT 3aKPEIUICHNE JIEKLIMOHHOTO MaTepuaia MyTeM IMPUMEHEHHs €ro K KOHKPETHBIM
¢u3nUecKuM 3a1a4aM U OTpabOTKa HABBIKOB paOOTHI C MATEMATUYECKUM arapaToM.

JUis  yCHEIIHOTO OCBOEHHUS JUCLUIUIMHBI OY€Hb Ba)XKHO PEIIEHUE JI0CTaTOYHO
OOJBIIOr0 KOMMYECTBA 3ajad, KaKk B ayJUTOPHM, TaK M CaMOCTOSTEIbHO B KayecTBE
JOMaIIHuX 3aaaHuil. [lpumepsl pemenus 3agad pazOoUparoTCs Ha JIEKUUAX M MPAKTHYECKUX
3aHATUAX, TP HEOOXOTUMOCTH 1O Haubosee TPYAHBIM TeMaM MPOBOJASATCS JOMOTHUTEIbHbIC
KOHCynbTalu. OCHOBHasl Lieb PELIEHHs 3ajad — IOMOYb YCBOWUTb OCHOBHBIE 3aKOHBI
aNieKTpoMarHeTusma. Jlias pemeHus BceX 3a4ad  HE0O0XOAMMO 3HaThb M TIOHUMATh
JEeKIMOHHBIA MaTepuan. IlostoMy B mpouecce u3yudeHHs] AMCLUUIUIMHBI PEKOMEHIYETCs
peryJsIpHOE  TMOBTOPEHHWE  NIPONACHHOIO  JIEKUOHHOTO  Marepuana.  Marepuan,
3aKOHCIIEKTUPOBAHHBIA Ha JIEKLHUAX, HEOOXOAMMO JIOMa €lle pa3 IpopadaTbiBaTh U IpH
HEOO0XOIMMOCTH JOMOJIHATh WH(POpMAIKEH, MOTy4eHHOW HAa KOHCYJbTAIUAX, MPAKTHUECKUX
3aHATHAX WIN U3 Y4eOHOH! JINTepaTypBhl.

Bosbioe BHUMaHME JODKHO OBITH YNIENEHO BBINOJIHEHUIO JOMAaIliHed paboTsl. B
Ka4yecTBEe 3aJaHUM JJIs1 CaMOCTOSATENbHON paboThl J0Ma CTYJEHTaM IpeJlaraloTcs 3aiaud,
aHaJIOTUYHBIE Pa300paHHBIM Ha JICKIMSIX W MPAKTHUECKUX 3aHATHAX WM HEMHOro OoJjee
CJIO’KHBIE, KOTOPBIE SBJISIIOTCS PE3YJIbTATOM 00BEINHEHHsI HECKOJIBKUX 0a30BbIX 3ajau.

B snexTpocraTike HEOOXOIUMO OCHOBHOE BHHMAHHUE YJEIUTh YCBOCHHIO MPUHIIMIIA
CYNEpIO3UIMM T0JIeH, HauMHas C IOJeH, CO3JaHHBIX TOYEYHBIMM 3apsAaMu U o0oOImas
JTAHHBIM MPUHIIUI HAa MOJIETT HETIPEPBIBHOTO pacIipeleIeHuUs 3aps/I0B.

ITpu u3yueHun U nmpuMeHEHUU TeopeMbl ['aycca HEOOXOOUMO OTMETUTh, YTO YHCIIO
3aa4, pellaeMbIX C €€ INPUMEHEHHEM, BECbMa OIPAaHUYEHO CIydyasMH CHEIHaIbHON
cumMmerpun. OJHaKo, B 3TUX CIyd4asx IMpUMEHEHHe TeopeMbl ['aycca 1mo3BosisseT MOJy4YUTh
HECpaBHEHHO 0oJiee MPOCTHIE pemeHus (pa3o0paTh JIEKIMOHHBIEC IPUMEPHI).

ITockonbKy y CTYAEHTOB TPaAMLIMOHHO BO3HMKAIOT TPYJHOCTH B PELICHHUHU 3ajad Ha
TEMBI IIPOBOJIHUKHU B 3JIEKTPUUECKOM I10JI€, HIEKTPOEMKOCTh, KOH/IEHCATOPHI, 11€1eCO000pa3HO
B JJaHHBIX TEMax ME€PBOHAYAIBHO PACCMOTPETh 3a/1a4M LIKOJbHOIO YPOBHS, ABUTasICh 110 IIyTH
IIOCTEIIEHHOT'0 YCIIOXKHEHMSL.

B pazgene mocTosHHBIN AMEKTPUYECKUN TOK IIeJIecO00pa3HO 0OpaTUTh BHUMAaHHE Ha
pons DJIC B menu. B 3amagax Ha mpumenenue npasus Kupxrogga ycBoeHue marepuaia
s¢dexTuBHEE NMPU MHIUBHUYATbHON pabOTe CTYAEHTOB IOJ PYKOBOJCTBOM IpenojaBaTels.
B pasnene mocTosHHOE MAarHMTHOE I0JI€ HEOOXOIWMO IOBTOPHUTH CBOMCTBa BEKTOPHOTO
IPOM3BEACHUS U OTPAO0TATh IPUHIUII CYTIEPIO3ULIH.

B pasnene snexkTpomMarHuTHas MHAYKIMS 0co00e€ BHUMAaHHE HEOOXOIMMO YAEIHUTh
IpUMEHEHUIO ITpaBuia JIeHna, paccMOTpeB pa3IMuHbIe IPUMEPHI.

B Teme nmepeMeHHBIE TOKH 11€1€CO00PAa3HO Ul HATTIAAHOCTH peIIeHus 3a1ad (T1e 3To
BO3MOHO) CTPOUTH BEKTOPHYIO TuarpaMmy. IIpu aHaIUTHYECKOM PELIEHUN PEKOMEHIYETCs
UCIIOJIb30BaTh METOJl KOMITJICKCHBIX aMILTUTYI.

Jlst IpOBEpKHM M KOHTPOJII YCBOEHUSI TEOPETUYECKOI0 MaTepHaia, MpUOOPETEeHHbBIX
NPAaKTUYECKUX HABBIKOB paOOTHl M TPOBEJIEHUS pPAcueToB, B TeUEHHE 0OYUEHUS IMPOBOISATCS
MEpONpPHUATHS TEKYyLIeH aTTecTalliy B BUAE IBYX KOHTPOJIBHBIX paboT B 3-0M ceMmecTpe U
CaMOCTOSITENIBHBIX PadoT (B ayJUTOPUN) B 000MX CEMECTpax U3yueHHs AUCIUILIUHBL. Tarke
MPOBOJATCS ~ KOHCYJbTAIlMM  (MPU  HEOOXOMMMOCTH) MO  pa3dopy  3adaHuid IS
CaMOCTOSITENIbHOW PabOThI, KOTOPbIE BBI3BAIM 3aTPYAHEHUSI.



OK3aMeH MpPUHUMAeTCs IO SK3aMEHAIMOHHBIM OWJIeTaM, KaXIbli U3 KOTOPBIX
BKJIIIOYaeT B ceOg JBa TeOpeTHUecKux Bompoca. Ha caMoCTOSTENbHYIO MOATOTOBKY K
9K3aMEHY BbLAEISETCS 3 1HA, BO BPeMs OJrOTOBKH K 3K3aMEHY IPEAyCMOTpEHa TIpYINIoBast
KOHCYJIbTaIHSI.

OcBouTh BOMPOCHI, U3JIaraeMbl€ B MPOLIECCE U3YUSHHS! AUCLHUILIUHBI « DIEKTPHUUECTBO
Y MarHeTH3M)» CaMOCTOSITENIbHO CTYJEHTY KpailHE CII0)KHO. DTO CBA3aHO CO CJIOKHOCTHIO
U3y4aeMoro marepuaina 1 0oabpmuM o0beMoM Kypcea. [ToaToMy nocemnieHue Bcex ay iInTOPHBIX
3aHATUH SIBJISETCS COBEPUICHHO HEOOXOAUMBIM. be3 YMOpHBIX M PErysipHbIX 3aHATHH B
TEYEHUE CEMECTPa CAaTh SK3aMEH 10 UTOraM U3Y4eHUs JUCLUIUIMHBI CTYyIEHTY NPaKTHYECKU
HEBO3MOJKHO.



