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1. Illesan ocBOEHMSsI AN CIUIIJIMHBI

Ienstmu npenoaBaHus JUCHUILUIMHBL « QIIEKTPUYECTBO U MATHETU3M» SIBJISIFOTCSL:
- U3y4YCHHE UCTOPHUU U BAXHEUIITNX (PU3MUYECKUX OTKPBHITUH, CBI3aHHBIX C SJIEKTPUUYECKUMHU U
MarHUTHBIMH SIBICHUSIMH, 00OOIIEHUEM OMNBITHBIX (PaKTOB U (POPMYJIUPOBKONW HA MX OCHOBE
IIPUHLUIIOB TEOPUH JIEKTPOMATrHETU3MA, IIPUBOIAILEH K CUCTEME ypaBHEHU MakcBeia;
- (hopMupoBaHre yMEHUH M HABBIKOB MCIIOJIb30BAHUS TEOPETHUECKUX 3HAHUM NI pelieHus
NPAaKTUYECKUX 3a7ad KaK B 00JAacTH AJIEKTPUUECKUX M MArHUTHBIX SIBICHUW, TaK U Ha
MEXUCLUIUIMHAPHBIX TPAHULAX JAHHOTO Kypca ¢ JpyTUMHU pa3zenamMu (GU3MKH.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

JucrumnanHa «OJIEKTPUYECTBO M MarHeTU3M» OTHOCUTCA K 0O0s3aTelbHOM YacTh
brnoka 1 u siBasiercst yacTbio Moaysa «O01mas puznukay.

Jns OCBOGHMSI TaHHOW JUCHMIUIMHBI CTYACHTHI JOJDKHBI BIAJAETh MAaTEMAaTHYECKUM
armnaparoM BEKTOPOM M TEH30PHOI0 aHAJIM3a, YMEHHEM BBIYUCIATH OCHOBHBIE NMPOU3BOIHBIE
u uHrerpanbl. JlucuumnnmHa «DIEKTPUYECTBO H  MarHeTU3M» HUCIOJIb3YyeT 3HaHUS,
MOJly4eHHBIC TMPU HM3YYCHUHM JUCIUIUIMH «MexaHukay, «MojekymsapHas (QU3nKay,
«MaremaTudeckuii aHaauz», « BeKTOpHbBIN U TEH30PHBIM aHATIU3Y.

Juctunnuaa «OIEeKTPUYECTBO W MarHeTU3M» CO3JaeT MPEANOCBUIKK Il Oosiee
[IyOOKOTO  OCBOEHHUS TMOCHEAYIOIIMUX JUCHUIUIMH: «Ontuka», «AToMHas (u3nKay,
«ONEeKTPOAUHAMUKI.

3. [lnanupyemble pe3yabTaTbl OO0y4YeHUS] 1O JUCHUIJIMHE, COOTHECEHHbIE C
IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pa30BaTe/bLHON MPOrpaMMbl

IIponiecc wm3ydeHUs MAUCUMIUIMHBI HampaBlieH Ha (OPMUPOBAHHME CIEAYIOLIMX
arieMeHTOB KomrereHIuil B cootBercTBUUM ¢ OI'OC BO, OOIl BO u mnpuobpereHus
CJIEYIOIIMX 3HAHUM, YMEHUI, HaBBIKOB U (MJIM) ONbITA AEATEIbHOCTH:



dopmupyemast Nuaukarop Ilepeyenn
KOMIIETEeHIUS AOCTH/KEHHU S IUIAHMPYEMBbIX pe3yJbTaToB
(kox m KOMIIeTeHI[ U o0y4eHus
(popmyupoBka) (xox u
¢popmysIpoBKa)

OomenpodeccuoHaATbHbIE KOMIIETEHIIHMU

OIIK-1

Cnoco0OeH nIpuMeHSTh
0a30BbIC 3HAHUS B
obnactu GU3UKU U
paanopu3NKA 1
UCIIOJIB30BAaTh MX B
npodeCcCHOHAIBHON
JESTEIbHOCTH, B TOM
yucie B chepe
MeAaroru4ecKom
JESTSIIbHOCTH

nJ_OIIK-1.1.

3Haer
(byHIaMeHTaIbHBIE
3aKOHBI IPUPOIBI U
OCHOBHbIE (pU3nUecKue
U MaTeMaTH4yecKHe
3aKOHBI

3HATE:

— TIOHATHE DJJIEMEHTApHOro 3apsia,
MOJIEIM TOYEYHOIO U HEMpPEpHIBHOTO
pacnpeneseHus — 3apsjga, — [OHSTHE
ANEKTPOCTATUYECKOTO TOJS U METOJ
€ro ONHMCaHus,

— MPUHLUI CYTIEPIO3UILIUY TOJIeH;

— TeopeMy [I'aycca; Teopemy o
UPKYJISIUU BEKTOpA HAMPSKEHHOCTU
ANEKTPOCTATUYECKOTO MOJIS;

— OIMKMCaHUuC QJICKTPOCTATHYCCKOI'O
ImoJji1 Mnpu HaJIW4u| I[MPOBOJHUKOB H
JUDBJICKTPUKOB,

— 3aKOHBI [IOCTOSIHHOT'O TOKA;
— OCHOBHBI€ ITOJIO’KEHMSI KITACCUYECKOM
TEOpUU  DJIEKTPOIIPOBOAHOCTH, €€
JOCTHKEHUS] U IPOTUBOPEUHS;

— CIIOCOOBI CO3JaHMsl CTallMOHAPHOTO
MarHUTHOIO  TOJs,  METOABl  €ro
OIMCAHUS;

— TEopeMy O LMPKYJIALUH BEKTOpa
HaIpsHKEHHOCTH MarHUTHOTO TIOJIS;

—  mpupoay  Jaua-, mapa- W
(dbeppomarueTusma;

— ypaBHEHHUS Makcgemnna B
MHTErpalbHOM M AuQdepeHnnaibHON
¢dopmax; TrpaHUYHBIE YCIOBHSA IS
BEKTOPOB TIOJIS;

— (yHnameHTanbHble  (U3NYECKHE
3aKOHBI ~ JJIGKTPOMAarHeTu3Ma,  HxX

JKCIIEPUMEHTAIILHOE  TOATBEPXKICHUE
Y TPaHUIbl IPUMEHUMOCTH;

— TPUHOMIBL PabOThl MPOCTEHIINX
enemn;
—METOABI
enemn;
— CHCTEMBl  €IMHHLl HU3MEPEHHUS
(u3MUeCKUX BENUYMH, (PUINYECKUE

IAAIIOAMAIINT Y IX IINZ MONALAANTIIOAONTYT

aHaJin3a OJICKTPUYCCKUX




HU_OIIK-1.2.
Crnoco0eH npuMeHsTh
¢bu3nuecKre 3aKOHBI U
MaTeMaTHYECKue
METOJIBI JJISl peIICHUS
3a1a4 TEOPETHUECKOTO
U TIPUKJIATHOTO
Xapakrepa

VYMeTh:

— IPUMCHSATH 3aKOHBI AJICKTPOMAarHeTH3Ma Jis
pacueTa CTallMOHAPHBIX JJICKTPUICCKUX U
MAarHUTHEIX TOJIEH;

— MCIIOJIb30BATh METO/I 3¢PKATbHBIX
n300pakeHNs UIs pacdera
AJIEKTPOCTATUICCKUX TTOJIEH NP HATNIHN
TIPOBOTHUKOB;

— U3MEPATh U BBIUHCIATh EMKOCTH
3apsHKEHHBIX MTPOBOTHIKOB, KOHICHCATOPOB,
COEIMHEHUI KOHJIEHCATOPOB;

— U3MEPATh U BBIYUCIATH COMPOTUBIICHUS,
BEJIMYUHBI TOKOB, Hanpspkenus, DJC,
MOIIHOCTH;

— MCIIOJIb30BAaTh METO/ BEKTOPHBIX JHArPaMM
Y KOMIUJICKCHBIX aMILTUTY T JJIs pacdeTa [emnei
KBa3UCTAIIHIOHAPHOTO TIEPEMEHHOTO TOKa;

- aHATM3UPOBATh XapaKTCPUCTHKH
[IeTIeH 0 cXeMaM WM pe3yiIbTaTaM
SKCIICPUMEHTOB;

- pemaTh 3aJa9u aHaIH3a HeTeH.

nJ_OIIK-1.3.
JlemoHCTpHpYyET
HaBBIKU HCIIOJIb30BaHMUS
3HaHUH QU3UKH U
MaTeMaTHKH MPU
pEIIeHIH TPAKTUIECKUX
3aja4

Baanern:

— HaBbIKaAMM PEILICHUs TUIIOBBIX 3a/1a4
Kypca «NEeKTPUYECTBO U MarHeTU3M»,
IpUOJIMKEHHON OLIEHKU MOPSIIKa
(hM3HYECKUX BEIIUYUH;

— HaBBIKAMH CaMOCTOSATENbHON paboThI
C UICTOYHUKaMH UH()OpMaLINH;

— DKCIEPUMEHTAIIBHOTO U paCYETHOTO
MOJIy4eHus HH(POpMaIuu O
BPEMEHHBIX U YaCTOTHBIX
XapaKTEPUCTUKAX JIMHEWHBIX LETIEH.




4. O0beM, CTPYKTYpPA U COJAepPKAHNE TUCUUNINHBI

OO0mias TpyJ0€MKOCTh AUCIUIUIMHBI COCTABIIAET 5 3a4eTHBIC eAuHUIbI, 180 akaa. yaca.

Ne | Temsl (pa3aeJibl) Bujbl yueOHBIX 3aHATHI, ®opMbl TEKyLIEr0
n/n AUCUHMILINHBI, BKJIIOYasi CAMOCTOAATEJIBHYIO | KOHTPOJISI YCIIEBAEMOCTH
HX coJepKaHue padoTy CTy1eHTOB,
U UX TPYJA0EMKOCTh ®opMa NPOMEKYTOUYHOM
o | (B akageMHYeCKHMX 4acax) arrecTanuu
=
© | KonrakrHas padora = (no cemecmpam)
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1 DIEeKTPOCTaTUUECKOE 373 4 3aganus A
110JI€ B BAKYyMe CaMOCTOSATEIIbHON PabOThI
DIEeKTPOCTATUYECKOE
3amganus s
2 |moje npu HAJM4YUU 31414 4 .
CaMOCTOSITENTLHOUN pabOThI
IIPOBOJIHUKOB
DIEeKTPOCTATUIECKOE
3amganus s
3 |mose mpu HaIu4uu 31416 4 o
CaMOCTOSITENTLHOUN paboThI
JTUDJICKTPUKOB
. 3agaHus s
[TocrossHHBII g @
4 . 3177 1 4 CaMOCTOSATEIIbHON PabOTHI.
3IEKTPUYECKUI TOK
KonTpoabHnas padora Ne 1
DNEeKTPONPOBOTHOCT
5 [b TBEPBIX TEIL. Toxku 35|09 4 3aganus A
B BaKyyMe, razax u CaMOCTOATENILHON PabOThI
AIEKTPOJIUTAX
[TocrossHHOE ananns Ui
6 |MarHUTHOE IOJIE B 31416 1 4 .
CaMOCTOSITENTLHOM paboThI
BAKYYyMe€
[TocrossaHOE Saxanus s
7 |MarHUTHOE MOJIE B 3162 4 o
CaMOCTOSITENILHON paboThI
MarHeTuKax
] DneKTpoMarHuTHas 314l7 4 SagaHus It
WHIYKIHUS CaMOCTOSATEIILHON PabOThI
KBa3zucranuonapueie 3ananns
9 P 31617 1 3 CaMOCTOSITENTbHOM pabOTHI.
ANEKTPUYECKUE LEMHU
KonTtposnbHast padota Ne 2
DJIEKTPOMarHuTHOE
nose. Cucrema
ABHEHUU
10 PP 30412 I 3
Makcaeiia.
DJIEKTPOMAarHuTHbHIE
BOJIHBI
Tect a1 caMONIPOBEPKU 11O
6 mom uucne ¢ 30 u 8 POBEp
10T 1 2 pe3yJibTaTaM OCBOCHHUS
JUCITATITUHBI




OVK B LMS Moodle
2| 05 | 335 IK3aMeH
NUTOI'O 180 yacoB 51|51 61 05 | 71,5
Ilpumeyanue: obvem (8 wacax) camocmosmenvHou padbomsl 8 PAMKAX YCMAHOBIEHHO20
oannou PII/[ konuuecmea uacos, evinonusemon cmyoenmom ¢ npumenenuem 30 u J{OT (s
IVK «Dnekmpuuecmeo u macnemuszm (nekyuu u npaxmuyeckue 3auamus) (P@-21650, DH-
2150, @-2150)» 6 LMS Moodle), onpedensiemcsi Kaxrcovim cmyO0eHmos 6 3a8UcCUMOCmu Om
VPOBHSL €20 NOO2OMOBKU U CNOCOD08 BbINOJHEHUSL OAHHO20 8UOA PAOOM.

COI[ep)KaHI/IC pasaciioB JUCHUITIINHBI:

1. DJaekTpocTaTnyeckoe moJje B BAKyyme.

1.1. Kparkuii ncropudeckuii 0030p npeCcTaBICHUN O IPUPOE IIEKTPUUECTBA U MarHETU3Ma.
OJEeKTpOMarHUTHOE  MOJi€  KaKk  MaTepuaJbHbIH  HOCHTEIb  3JIEKTPOMArHUTHOTO
B3aMMOJCHCTBUS. DJIEKTPUUYECKUE 3apsiibl U UX CBONCTBA: AJIIEMEHTApHBIA 3apsii U €ro
MHBapUaHTHOCTb; JiBa BHUJA 3aps0B; 3aKOH COXPaHEHHs M JAUCKPETHOCTb 3apsna. Monenu
TOYEYHOI'0 U HEMPEPBIBHOTO pacipeeneHus 3apaaoB. 3akoH KynoHa. DkcriepuMmeHTaabHas
npoBepka 3akoHa Kynona. Dnekrpocratnueckoe nose. IloneBas TpakToBka 3akoHa KyioHa.
BexTop HampsyKEHHOCTH 3JIEKTPOCTATUYECKOTO IOJI, MNPUHLUI CYHEpPIO3ULUU IOJIEH.
CuioBbI€ IMHUU JIEKTPOCTATUYECKOTO 1ouIsd. HanpsskeHHOCTH 10JI TOUEYHOr o 3apsija.

1.2. IToTrok BekTOpa HampsikeHHOCTH. Teopema ['aycca U ee mpuUMEHEHHE K pacuery MoJjei
HEKOTOPBIX 3apsyKEHHbIX CUMMETpUYHbIX Tell. Juddepennuanbuas Gopma reopemsl ['aycca.
1.3. PabGota cun momsi mpu nepeMenieHnn 3apsaoB. LIupKynsmus BeKTopa HaIpsKEHHOCTH.
[ToreHIMaNBHBIN XapaKTep 3JIEKTPOCTATUUECKOro IMOJIA. DJIEKTPUUYECKUN MOTEHIMAT U €ro
HOPMHUPOBKa. DKBUIOTEHLUAIbHbIE MOBEPXHOCTU. CBSI3b MOTEHIMANA C HANPSKEHHOCTHIO
aJeKTpocTaTuyeckoro nosis. [loreHnuan noss, co3aaBaeMoro TOYEYHbIM 3apsi0M, CUCTEMON
TOYEYHBIX 3apsAJ0B, JAMIIOJIEM, HENPEPBIBHBIM pacrpezeneHueM 3apsoB. OmnucaHue
NIEKTPUYECKOTO TMOJsI C MCIONb30BAaHMEM MOTeHUMana. Jlumonb B OJHOPOJHOM U
HEOJIHOPO/IHOM TOJIE.

2. DJ1eKTpoCTaTHYeCKOE M0JIe IPH HATHYHHU NPOBOJIHUKOB.
2.1. Pacnpenenenue 3apsjoB Ha TIOBEPXHOCTH TPOBOJHUKA. OKBUIIOTEHIIUATHHOCTD
npoBoJHMKA. HampsokeHHOCTh MoJs BOJM3M TMOBEPXHOCTH MPOBOJHHUKA. 3aBHUCHUMOCTb

MOBEPXHOCTHOM IUIOTHOCTH 3apsA0B OT KpPHUBHU3HBI MOBEepXHOCTH. CTekaHue 3apsaoB C
ocTpHusl.

[IpoBoaHMKHN BO BHEIIHEM 3JIEKTpUUecKoM mnoiie. HaBeaeHHble 3apsaabl. DIeKTpU3anus yepes
BIMSHUE. OJIEKTPOCTAaTHYECKas 3alluTa. YYeT IoJi1l HaBEACHHBIX 3apsanoB. Merox
3epKaJIbHBIX N300pakKeHUH.

2.2. IloreHunan npoBoAHMKA. EMKOCTh yeqUHEHHOTO NnpoBogHHKA. CHcTeMa MPOBOJHUKOB.
Kongencaropsl u ux emkoctb. CoelMHEHUST KOHJIEHCATOPOB.

2.3. DHeprus B3aUMOJAEHCTBHS CHCTEMbI HEMOJBMKHBIX TOUYEYHBIX 3apsioB. OHEPIrUs
B3aMMOJICHCTBYSI TpPU HENPEPHIBHOM pachpeseneHun 3apsaoB. CoOCTBeHHas »HEprus.
OHeprus 3apsHKEHHOTO KOHJEHCATOpa. DHEPrUs U INIOTHOCTh SHEPTUU AJIEKTPOCTATUUECKOTO
OIS
3. DeKTpoCcTaTHYECKOE 110JIe IPU HAJTMYUH THIICKTPHKOB.
3.1.CBobOoaHbIE U CBSI3aHHBIE 3apsAbl. MosieKyssipHas KapTHHA TOJISPU3AUN JUJIEKTPHUKOB.
Bektop nomspuzanmu. HanpspkeHHOCTh  DJIEKTPUYECKOrO MO B JIMAJIEKTPHKaXx.
JuanekTpudeckass TpoOHUIAEMOCTh. BekTop anekTpuyeckoro cmemenus. Teopema [aycca
IIPYU HAJIMYUU AUDJIIEKTPUKOB.

3.2. DNeKTpUYecKoe II0JIE Ha TPaHULE ABYX AUDIEKTPUKOB, TPaHUYHBIC YCIOBUS JIS
BEKTOPOB HAIIPSDKEHHOCTH U DJIEKTPUYECKOIO CMEIICHHUS
4. IToCTOSIHHBIH JIEKTPUYECKHH TOK.

4.1. JIBuwxeHue 3apsioB B DJJIEKTPUUECKOM IOJE. DJIEKTpudeckuil Tok. IInoTHOCTH TOKa.



VYpaBHEHHE HENPEPBIBHOCTU. DIEKTPUUYECKOE M0JI€ BHYTPU M BHE NMPOBOJAHUKA IIPU HATTUIUHU
MOCTOSIHHOTO TOKa. YCIOBUS CYIIECTBOBAaHUS IOCTOSIHHOTO ToKa. 3akoH Owma and
OJIHOPOJIHOTO y4dacTka nenu. COnpoTUBIEHHUE IMPOBOJHUKOB. 3aBUCHUMOCTh CONPOTUBIICHUS
MPOBOJIHUKOB OT Temmeparypel. llonstue o cBepxmpoBoauMocTd. 3akoH Owma B
nuddepernuanbHon hopme.

4.2. U3meHeHue NOTEHLMana BAOJAb IPOBOAHMKA C TOKOM. CTOpPOHHHE  CHIIBL
Onekrpoasmxkymas cuia (J/C). 3akon Oma s yyactka menu, cogepskamero DJIC, u as
3aMKHYTOM LEIIH.

43. Pabora W MONHOCTP B IIENK TMOCTOSHHOrO TOKa. 3akoH Jkoyms-Jlenna.
Huddepenumansuas popma 3akona Jxoynsa-Jlenna.

4.4, JIuneinsie nenu. IlpaBmra Kupxroda u ux npuMeHeHHE sl pacdyeTa pa3BETBICHHBIX
ANEKTPUYECKUX LIETIEH.

5. DJ1eKTPONPOBOAHOCTH TBEPABIX TeJl. TOKM B BaKyyMe, razax U 3J1eKTPOJIUTAaX.

5.1. Knaccudukanus TBepAbIX Ted (IPOBOIHUKH, TUAIIEKTPUKH, MTOTYNPOBOAHUKN). [Ipupona
3JIEKTPUYECKOTO TOKa B MeTaiiax. OnbiTel Pukke, Manaensimtama, [lananekcu, Tonmena u
Crroapra.

5.2. DnemMeHThl KJIACCUYECKOM TEOPUH DSJIEKTPOINPOBOJHOCTH METAIOB. TpyaHOCTH
KJIACCUYECKOW TEOPUH IEKTPOTPOBOJHOCTH METAJIIIOB.

5.3. llonstue O 30HHOM TEOPUM TBEPABIX TeEJ. ODHEPreTUYECKHe 30Hbl METaJUIOB,
MOJYTIPOBOJTHUKOB W TUAICKTPUKOB. COOCTBEHHass ©  TNpPUMECHAas MPOBOJIMMOCTH
MOJIYyIIPOBOIHUKOB. TemneparypHas 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH MOJTYTIPOBOAHUKOB.
5.4. P-n-nmepexon, BOJbT-aMIIEpHAs XapaKTEpUCTHKa p-h-liepexona. Bempsmistoiee
JercTBUe p-n-nepexona. [1oaynpoBOIHUKOBBINA THOL.

5.4. Diektpuyeckuii TOK B Bakyyme. PabGoTa BbIXOJa DSJEKTPOHOB U3 MeTalia.
TepmoanexkTpoHHas smuccusi. Tok B BakyyMe. DJIE€KTPOHHBIE JIAMIIbI.

DneKkTpuyecKkuil Tok B razax. [Ipoueccel nonusamnuu u pekomOuHanuu. HecamocrositensHbIi
U CAMOCTOSITEIBHBIM pa3psabl M WX BHUIBL. BonbT-ammnepHas XapakTEpUCTHKA Ta30BOr0
pazpsana. [lonsarue o miasme.

5.5. IIpoBOAMMOCTE 3JIEKTPOJIUTOB. DIEKTPOJIUTHYECKass Auccoumanus. 3akoH Oma ad
ANEKTPOIUTOB. 3aKoHbI Dapajes.

6. ITocTosiHHOE MATHUTHOE T0JIe B BAKyyMe.

6.1. MarauTHoe TOJie TIOCTOSIHHOTO TOKa. MAarHuTHBII MOMEHT KOHTYpa C TOKOM.
[TocTostHHOE MarHUTHOE T0JIe B BakyyMme. Bektop maruuTHoi nHaykuuu. 3akoH buo-Casapa-
Jlarmaca. MarautHoe 1oJie MPSIMOTO, KPYTOBOTO M COJICHOMJAIBHOTO TOKOB. [lupkyssius
BEKTOpa MarHUTHOM MHAYKIMU B CTAllMOHAPHOM cllydae. 3aKOH IOJIHOrO TOKa. BuxpeBoii
XapakTep MarHUTHOTO TOJIS.

6.2. Cunbel B MarmutHoM mnone. Cwina Awmmepa. B3aumonelictBue TokoB. [leiicTBue
MarHuTHOTO TOJIS1 Ha 3aMKHYTBIA KOHTYP C TOKOM. MOMEHT CuJI, IEHCTBYIONIUX HAa KOHTYP C
TOKOM.

JleficTBrE SJIEKTPUYECKOTO W MAarHUTHOTO ToJied Ha nBmkymmiics 3apsna. Cuna Jlopenna.
Ornpezenenne yaenbHOro 3apsiaa dJEeKTPoHa.

7. IlocTOsIHHOE MATHUTHOE 10JIe B MATHETHKAX.

7.1. Marnetuku. OnucaHue MarHUTHOTO mojisi B MarHeTtukax. Hamarnuuennocts. Bekrtop
HaIMpsSHKEHHOCTH  MarHuTHOro mojist. CBs3b HAMarHUYEHHOCTH C  HAMPSHKEHHOCTHIO
MarHuTHOTO 1Mojisl. MarHuTHas MNPOHUIIAEMOCTb. ['paHWYHBIE YCIOBUS JJsi BEKTOPOB
WHIYKIIAW U HAMIPSKEHHOCTH MarHUTHOTO TTOJIS.

7.2. luamarnetuku. MexaHu3m HamarHuuuMBaHus. ['mpomaruutHoe otHoumeHue. [Ipupona
JTMaMarHeTu3Ma, JJapMopoBa mpereccus. JlnamarauTHass BOCTIPUMMYHUBOCTH. He3aBHUCHUMOCTH
JMaMarHUTHON BOCIPUUMYUBOCTU OT TEMIEPATYPBHI.

7.3. IlapamarHernku. MexaHU3M  HaMarHM4WBaHWsA. [ MPOMarHUTHOE  OTHOIIECHHE
3aBUCHUMOCTh NTapaMarHUTHOM BOCIPUUMYHUBOCTH OT TeMIiiepaTypsbl. 3akoH Kropu-Beiica.

7.4. ®eppomarnetuku. ['mpomarautHoe oTHomeHue. OmbIT DiHIITEHA-1e Xaa3a. Kpusas



HAaMarHWYEHHOCTH U NeTis rucrepesuca. Jlomensl. ['paHuisl Mmexay romMmeHaMu. MexaHUu3Mbl
nepeMarHu4uBaHus. 3aBUCUMOCTh (DEPPOMArHUTHBIX CBOWCTB OT Temmeparypbl. Touka
Kropu. [locTosiHHBIE MAarHUTBI.

8. DiekTpoMarHuTHAs MHIYKIHA.

8.1. PaboTa mpu nepeMeIeHny MpOBOAHUKA C TOKOM B MarHUTHOM MoJje. OnbiTel dapanest.
OneKkTpoMarHuTHass MHAyKIusA. 3akoHn @Dapanes u npaBwio Jlenma. DJC wuHAyKIMU.
BuxpeBbie TOKH.

8.2. Camomnaykuusg u B3auMouHIyKuus. DC caMOMHIYKUIMU. DKCTPATOKH 3aMbIKaHUS U
pa3MbIkaHus. VHIYKTUBHOCTb. DHEPrusi MarHWTHOTO IOJII TOKOB. DHEPrus U IUIOTHOCTh
SHEPTrUM MATHUTHOTO TOJISL.

9. KBazucraumoHapHble 3JIeKTpHYecKHe Henu.

9.1. Ilonyuyenue nepemenHoil JJIC. KBasucraunonapusle Toku. Llenn kBa3ucTalmoHapHOIO
nepeMeHHoro Ttoka. llemu, copepxkaimiue: HUCTOYHUK mepeMeHHbIX cTopoHHux OJJIC,
CONPOTHUBIIEHUE U E€MKOCTb; MCTOYHMK IepeMeHHbIX cTopoHHMX J/IC, comporuBieHue u
WHAYKTUBHOCTh; UCTOYHHUK cTOpoHHHX DJIC, compoTHBIEHHE, EMKOCTh U HUHAYKTUBHOCTb.
Metoa BEKTOPHBIX AUarpaMM U KOMILUIEKCHBIX aMIUIUTYl. Mmienanc.

9.2. PaboTa m MOIIHOCTH B IIeNH MEPEMEHHOT0 Toka. JlecTByIONME U CpelHuEe 3HAYCHUS
MEePEMEHHOT0 TOKA. AKTUBHAs ¥ peaKTUBHAS MOITHOCTD.

Pe3oHaHCHI B 11enu nepeMeHHOro TOKa.

9.3. OcHoBHBIEC cBeieHUsI 0 TpexdazHoM Toke. [IpenmymiecTBo mpumeHeHus: Tpex(a3zHOro
TOKa B TEXHUKE U IIepeaue AIEKTPOMArHUTHOM SHEPTUU Ha PACCTOSHUE.

OcHOBHbIE CBEIEHUS 0 CKUH-3(PPeKTe.

10. DnexkrpomarautHoe moJie. Cucrema ypaBHeHuii MakcBesia. DJIeKTPOMATHUTHBIE
BOJIHBI.

10.1. Toku cmemienus. BuxpeBoe anektpuueckoe nose. OnbIThl DiixeHBanbaa U Poynanpa.
OnektpomarautHoe moje. Cucrema ypaBHeHUW MakcBemia B HHTETPAIbHOM |
muddepernmransHoi Gopme. PU3NYECKUIT CMBICH OTEIBHBIX YPABHEHHM CUCTEMBI.

10.2. OTHOCUTENBHOCTD 3JEKTPUUECKOr0 U MATHUTHOTO MoJjei. IHBapraHTHOCTh ypaBHEHUI
MakcBemia  OTHOCHTENBHO IpeoOpazoBaHuii JlopeHma mnpu mepexone OT  OJHOU
WHEPIUAIBHOM CHUCTEMBI OTCUeTa K JAPYrod Kak BBIPAKEHHUE CIPABEIJIMBOCTH MPUHIIMIIA
OTHOCHUTEJIbHOCTH JJI 3JIEKTPOMArHUTHBIX SIBJICHUH.

10.3. CnencrtBus u3 ypaBHeHud MakcBemna. BonHoBoe ypaBHenue. [lnmockue
ANIEKTPOMATrHUTHBIE BOJHBI B OJHOPOJHOM MPOCTPAHCTBE, HX cBoicTBa. CKOPOCTH
pacnpocTpaHeHusi BOJHbL. M3mydeHue snekTpoMarHuTHbIX BoJH. OnbITel ['epria. OO0beMHas
IJIOTHOCTh SHEPTUHU 3JIeKTpoMarHuTHOro nosis. [lorok sueprun. Bekrop Ymosa-Ilolitunra.

5. Oﬁpa3OBaTeﬂbeIe TEXHOJOIuMH, B TOM YUCJI€ TEXHOJOIMH IJIC€KTPOHHOTO Oﬁy‘leHI/Iﬂ H
AUCTAHIIMOHHbIC 06pa3OBaTeJILHI)Ie TEXHOJOIMH, UCIOJb3YyEMbIC TIPA OCYLIECCTBJICHUMN
06p33OBaTeﬂbHOF0 nmpouecca 1mo 1MCumMIJIniHe

B mporecce 00yueHns CHONb3yIOTCS CleAyIone 00pa3oBaTeIbHbIE TEXHOIOTHUH:

BBoaHas JieKUMs — 1a€T IEPBOE ILEJIOCTHOE IPEACTABICHUE O IUCHHUILUIMHE U
OpUEHTHUPYET CTYJIEHTa B CUCTEME M3YUYECHUs JAHHON TUCUUIUIMHBL. CTyIEeHThl 3HAKOMSATCS C
Ha3Ha4YeHHEM U 3aJjayaMU Kypca, €ro poJiblo U MECTOM B CHUCTEME Y4eOHBIX JUCIMILIUH U B
cUcTeMe IMOJATOTOBKH B IesoM. JlaeTcs KpaTkuii 0030p Kypca, UCTOpUS Pa3BUTUSL HAYKU U
NPAaKTUKW, JOCTHXKEHHsT B O3TOM cdepe, HMEHa W3BECTHBIX YUYEHBIX, H3JIararoTcs
NIEPCICKTUBHBIE  HANpaBJIICHWs HUcciaenaoBaHui. Ha 5TOM  jekuuu  BBICKA3bIBAIOTCSA
METOJIMYECKHE U OpPraHu3alMOHHbIE 0COOEHHOCTH pabOoThl B paMKax JaHHON TUCIUIUIMHBL, a
TaKXe JJaeTCs aHaJIU3 PEKOMEHyeMol yueOHO-METOJUUECKOM JTUTEepaTyphl.

AxanemMuyeckasi Jiekuusi (WM JIeKOUs  OOIEro Kypca) — MOCiIeA0BaTeNbHOE
U3JIOKEHUE  MaTepualla, OCYIIECTBIIEMOE IPEUMYIIECTBEHHO B  BHJIE  MOHOJIOra
npenogasarens. TpeOoBaHUS K akaJleMUYECKOW JIEKIIUU: COBPEMEHHBIH HAayYHBIH ypOBEHb U



HacChIIIeHHass HHOOPMATHBHOCTb, yOeIUTEIIbHAS apTyMEHTAIIHsI, JOCTYITHASI U TIOHSATHASI PEeUb,
YyeTKas CTPYKTypa W JIOTMKA, HAJIWYHE SPKUX TMPUMEPOB, HAYUYHBIX JIOKA3aTEIbCTB,
o0ocHOBaHUM, (HaKTOB.

IIpakTuyeckoe 3aHATHE — 3aHATHE, MIOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUH U
HaBBIKOB M 3aKPEIUICHUIO TIOJTYYCHHBIX HA JICKIIUU 3HAHHA.

B nmpouecce oOydeHHs HCIONB3YIOTCS CIEAYIOIIUE TEXHOJIOTUU AJIEKTPOHHOIO
00y4YeHUs U AUCTAHIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHUHU:

DJIeKTPOHHBIA Y4YeOHbIl Kype «JJeKTPHUYECTBO M MAarHeTu3M (JIeKIMH U
npakruueckue 3ansatus)) (P®-2160, 9H-2150, ®-2150)» B LMS DjeKkTpoHHbIil
yausepcuter Moodle ApI'Y, B koTopom:

- TPENCTaBJICHBI 3aJaHUs JJISl CAMOCTOSITEILHOW pabOThl OOYYAIOIIUXCS MO TeMam
JUCIUILINHBI,

- OCYIIECTBIJIIETCSI TMPOBEJICHUE OTACIIbHBIX MEPONPUATUNA TEKYILIEro KOHTPOJIA
yCIEeBaeMOCTH CTYACHTOB;

- TMPEeJCTaBJICHBI TEKCTHI JEKIIHMH 11O OTAEIBbHBIM TEMaM JAUCITUTUINHBL,

- TMpenCTaBi€Hbl TMpaBWiIa MPOXOXKACHHUS MPOMEKYTOYHOM  aTTecTallud IO
JTUCILUTIIINHE;

- TMPEICTaBJIeH CIUCOK Y4YeOHONl IuTepaTypbl, PEKOMEHIyeMOW sl OCBOCHUS
JUCHUTITAHBI;

- mpencraBieHa uHdopmanus o GopMe U BpEMEHHM MPOBEACHUS KOHCYJIbTAIMH IO
JTUCLUIIIMHE B PSKUME OHJIANH;

- mocpeAcTBOM (opyMa OCYIIECTBISIETCS CHHXPOHHOE U (WJIM) aCHHXPOHHOE
B3aUMOJICCTBHE MEXAYy OOydYaloIIMMHUCS U TMpenojaBaTelieM B paMKax H3y4YeHUS
JTUCIUTUIAHBI.

6. IlepeyeHb JMUIEH3UMOHHOTO W (MJHM) CBOOOJXHO PACNPOCTPAHSIEMOIO NMPOrPAMMHOIO
olecrieyeHusi, MCIOJIb3yeMOro IMPH OCYUIeCTBJEHHH 00pa30BaTeIbHOIO IpouLecca Mo
AUCIHHUIIMHE

B mpomecce ocyiiecTBieHuss 00pa3oBaTENbHOTO MpoIliecca IO AUCHUTUIHHE
UCTIOB3YHOTCS:

s (HOPMHUPOBAHMSI MAaTEpUANOB IS TEKYHIEr0 KOHTPOJS YCIEBAEMOCTH U
NPOBE/ICHUS] MPOMEKYTOYHOM aTTecTaruu, I (GOPMUPOBAHHUS METOAMYSCKHX MAaTEPUATOB
10 JTUCIHUILIAHE:

- mporpammsl Microsoft Office;

- m3nmarenbcekas cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb CcOBpeMEHHBIX NPOPECCHOHAIBHBIX 0a3 NaHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3yeMbIX IIPH OCYIECTBJIEHHH 00pa30BaTEIbHOIO NpoLecca
10 JMCHUIIMHE (IPH HE00X0AMMOCTH)

B mpouecce ocymiecTBiaeHHs 00pa3oBaTeNbHOrO Mpolecca MO  JUCHUIUIMHE
UCIIOJIBb3YIOTCS:

aBTOMAaTHU3MpOBaHHas OubnuoreuHo-uHpopmammonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOI W [ONOJHHUTEJBHOM Y4eOHOH JIMTEpPaTypbl, PecypcoB
HHPOPMALMOHHO-TEJIEKOMMYHUKAUMOHHOU ceTu «MHTepHeT» (PpM HEO0XOAMMOCTH),
PEKOMEHYEeMBbIX /ISl 0CBOCHHS IHCUHUILIHHbI


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

a) OCHOBHAS JIUTEepaTypa

1. CuByxun J[. B. O6muii xypc ¢usuku : ydeOHOe mocodue : B 5 Tomax. Tom 3 :
OnexrpuuectBo. M. Jlans, 2020.

2. Hponos U. E. 3agaun no obmeli ¢pusuke : yueOHoe mocodue mis By3oB. CII6. Jlanb,
2021.

0) 1OMOJIHUTE/IbHAS JIUTepaTypa

1. Hponos U. E. Dnextpomarneru3m: OCHOBHBIE 3aKOHBI : yuyeOHoe mocobue. M.-CII6.
JlabopaTtopust bazoBeix 3nanmii, 2000.

2. CagenbeB U. B. Kypc obmieii ¢usuku. B 5 1. Tom 2. DiieKTpu4ecTBO U MarHTH3M :
yueOHoe nocobue s By3oB. CII6. Jlans, 2022.

3. Tpodumona T. 1. Kypc ¢usuku. M. Akanemusi, 2004.
Kysuenosa U. A. 3agauu no snektpoctatuke. Spocnasis. Apl'Y, 2009.

5. MarseeB A. H. DnexrpuuectBo u Mmaruetusm. M. Beiciias mkona, 1983.

9. MaTrepuajbHO-TEXHUYECKAS 0a3a, HeoOXoaMMas IS OCYyIIeCTBJICHUS
00pa30BaTeILHOIO MPoIecca Mo TUCIHIIHHE

- yueOHbI€ ayIUTOPUU AJIsl IPOBEACHUS 3aHATHI JIEKLINOHHOTO TUIIA;
- yueOHbIe ayTUTOPUHU AJIS IPOBEACHUS IPAKTUYECKHUX 3aHATUN (CEMUHAPOB);
- yueOHbIE ay IUTOPUU AJIsl IPOBEACHUSI TPYIIIIOBBIX U UHIUBUIYaIbHBIX KOHCYJIbTALIUN;
- yueOHbIe ay TUTOPUHU JJIsl IPOBEICHHSI TEKYILEro KOHTPOJIS U POMEXYTOYHON aTTeCTalluy;
- IOMEILIEHUs U1 CAMOCTOSTEIbHON paboThI;
- MOMEUICHUs A XpaHEHUs M MPOQUIAKTUYECKOrO OOCIY>KUBAaHHUSI TEXHUYECKUX CPENCTB
00y4eHusI.

CrnenuanbHble MOMEUICHUS YKOMIUIEKTOBAHBI CpEACTBAaMH OOYuYEeHHMsl, CIy>KallluMHU
JUISL IPEIOCTaBIeHNs yueOHOU nH(popMaluu 00IbIION ayAUTOPUH.

ITomemenuss  ans  caMOCTOSTENBbHOW — pabOThl  OOy4YalOUIMXCS  OCHAILEHBI
KOMITBIOTEPDHOM TEXHUKOW C BO3MOJKHOCTBIO TOJKIIOYEHHS K cetn «MHTepHeT» W
o0ecreyeHneM J10CTyTa K 3JIeKTPOHHOW HHPOpMaLlMOHHO-00pa3oBartenbHoil cpene SApl'Y.

ABTOp:
CTaplLINil mpenoiaBatenb Kageapbl MUKPOJIEKTPOHUKH

u obmieit puzmnky, K.¢.-M.H. Pomanos /I.H.




IMpuio:xkenne Nel k padoyeil mporpamMMme JUCHUATIIAHbBI
«JIeKTPUYECTBO U MATHETHU3M»

@DoH/1 OLIEHOYHBIX CPEICTB
JJIS1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTEeCTAIUM CTY/IeHTOB
o JUCHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MATEPHAJIbI,
HCNOJIb3yeMble B Mpollecce TeKYIero KOHTPOJIsl YCIeBaeMOCTH

3amaHus 1J151 CAMOCTOSITEJIbHOM padoThI
(Oanmnbvie 3a0anus 8LINOIHAIOMCS CHYOEHMOM CAMOCMOSMENbHO U NPenooasamenem 8
00513amenbHOM NopsoKe nposepsaomcs, nposepka cpopmuposannocmu OIIK-1, unouxamopwi
] OlIK 1.2, U] OIIK 1.3)

3aganus mo teme Ne 1 «JuekTpocTaTHYecKoe MoJie B BAKyyMe »:

1. DNeKkTpocTaThKa: MOBTOPEHHE UIKOJBHOTO MaTepuana IO JIIEKTPUYECTBY (3aKOH
KysnoHa, BekTOop HampsyKEHHOCTH, NPUHIMI CyNeprno3uuuu mnosei). Onpenenuthb
MOJIOKEHHE TOYKH, B KOTOPOM HANpSHKEHHOCTh paBHA HYIIO BOJM3M JBYX
HEOJIMHAKOBBbIX 3apsanoB ql u g2 , HaxonduMXcs Ha paccrosHUM X. Paccmortperh
Clly4au: a) OJHOUMEHHBIX 3aps0B (B ayIUTOPUN); 0) pa3HOUMMEHHBIX 3apsIOB (11/3).
[Mpumep 1. [2] 3amaum 3.1, 3.2, 3.4, 3.13, 3.14 [4]

2. IloBroputh Marepuan U3 BEKTOPHOTO M TEH30PHOIO aHalM3a: IOTOK BEKTOpa,
IpajueHT, JUBEpreHus, potop, Teopembl Octporpaackoro-I'aycca u Ctokca.

[Ipumep 2, 1.15, 1.16, 1.17, 1.21 [2 ]. 3apaum 3.22, 3.23, 3.24, 3.25, 3.26, 3.32, 3.34
(a), 3.38, 3.35,3.49 [4]
3aganus nmo teme Ne 2 «JIeKTPOCTATHYECKOE MOJIe PH HAJTHYMHU NPOBOJHUKOB»:

1. 3amaun  3.62, 3.63, 3.104, 3.112, 3.115, 3.116, 3.118 [4]; 3amaua  1ByX
KOHIIEHTPUYECKUX c(hep, paanychl KOTOPbIX M3BECTHBI, TAKXKE H3BECTEH 3apsi/l OJHOM
chepnl: 1) 3apshkeHa BHYTPEHHSS, BHEIIHSS 3a3eMJIACTCS; 2) 3apshKeHa BHEIIHSS,
BHYTpEeHHss 3a3emisieTcd. KakoBo oOTHOIIEHHE 3apsiioB Ha cdepax, U B KaKOM ciiyyae
cucTeMa siBsieTcs cpepuueckuM Konaencaropom? Ilpumep 1, ctp. 17 [2].

2. Merox uzobpaxkenuit: mpumep 1. ctp. 12 [2], 3amaun 3.64, 3.53, 3.56, 3.58, 3.61, 3.65.

3aganus nmo teme Ne 3 «JuekTpocTaTu4ecKoe 1oJie NPy HAJTUYNH AUIIEKTPUKOB:

o JIudNEeKTpUKHU B dIEKTPUUIECKOM ToJie: mpumep 2, ctp.13 [2], 3.76, 3.78 (6), 3.86.

o 3amauu ¢ koHaeHcaropom:3.106, 3.133,3.144, 3.202, 3.203.

3aganus nmo teme Ne 4 «IlocTOSIHHBIN JIEKTPUYECKUH TOK»:

» [loctostHHBIM 1. Tok: mpumep 1 ctp. 24 [2], 3.144, 3.151 (6), 3.153, 3.156, 3.170,
3.179, 3.180, 3.183.

» PaGora u MourHOCTH B 311. ienu. Mcrounuku Toka u Hanpspkenus (3/1C). Beruucnenue
noytHOM, mosiesHor momHocTed, KIIJ[ mcrounmka, cpaBHEHHE DPEXKHUMOB PabOOTHI:
3amaun 3.187, 3.188, 3.189,3.191(6), 3.192, 3.193, 3.195, 3.208.

3ananus mo teme Ne S5 «JIEeKTPONPOBOAHOCTH TBePAbIX Tesl. TOKM B BaKyyMme, ra3ax
JIEKTPOJIUTAX»:
1. 3amaum 3.208, 3.209, 3.214, 3.218 [4]. TeopeTnueckuii MaTepral Ha CAMOCTOSITEIHHOE
U3y4eHHE: TOKHU B Ta3ax, BUbI a30BOro paspsana [1].
3ananus nmo reme Ne 6 «IlocTostHHOe MATHUTHOE 110JI€ B BAKYYME »:

1. Pacuer MarHUTHBIX TOJIeH, CO3AAHHBIX YYaCTKAMH MPSAMOJIUHEHHBIX U KPYTOBBIX

TOKOB B Bakyyme: 3.221, 3.222, 3.224, 3.225, 3.226(6), 3.229(a,B), 3.231(0) [4].



Pacder MarHMTHOM WHIYKIMHU coJieHouAalbHOro Toka 3.241 [4]. 2. Cunel B
MarauTHoM noje: 3.252, 3.254, 3.255(0), 3.256, 3.259(0) [4].
2. Cwubel B MaraHuTHOM miofie: 3.252, 3.254, 3.255(0), 3.256, 3.259(0)
3aganus no teme Ne 7 «IlocTosiHHO€ MATHUTHOE 110JI€ B MATHETHKAX):
1. 3amaum 3.262, 3.263, 3.269, 3.389, 3.392, 3.394 [4].
3ananus no teme Ne 8 «JIEKTPOMATHUTHAS UHIYKLIMS»:
1. IlpuBectu mpumepsl Ha npaswio Jlenma. 3amaum 3.303, 3.312, 3.323, 3.324, 3.330,
3.335 (HaiiTH 3aBUCUMOCTH OT BPEMEHHU TOKOB) [4].
3ananus nmo teme Ne 9 «KBazucraumoHapHble dJIeKTPUYeCKe Henm»:
1. Ilepuoanueckue Toku. Meton BekTOpHBIX auarpamm. .110, 4.112,
4.114,4.132,4.141, 4.143(0), 4.144, 4.156, 4.159, 4.162 [4].

KonTpoabsHnas padora Ne 1
(nposepka cpopmuposannocmu OIIK-1, unouxamopwvr MJ] OIIK 1.2, ][ OIIK 1.3)

IIpumeps! 3aganmii:

1). HaiiTh HampsKEHHOCTh JJICKTPUYECKOTO TOJII B IEHTpe cdepbl paamyca R, eciu
MOBEPXHOCTHAsI TUIOTHOCTh 3apsa 3aBHUCUT OT MOJSIPHOro yria 6 kak o =oy cosf (oo
=const, op >0).

2). IlpocTpaHCTBO  MEXIy IBYMsI IJWHHBIMH KOAKCHUAJbHBIMH UWJIUHAPAMH, PAIAYCHI
KOTOPBIX R; u R2, (R; < R, MMAIEKTpUYECKass MPOHUIIAEMOCTh €) 3apsHKEHO ¢ 00BEeMHOM
IUIOTHOCTBIO A, T1e . HaliTu HanpsyKeHHOCTh 3JIEKTPUYECKOro MO U MOTEHIHAI OIS .

3). Omnpenenuth 3apsii, MPOTEKAONIMI dYepe3 Kimod K TpU €ro 3aMblKaHUU B CXEME,
npecTaBiIeHHON Ha puc.l. Buytpennum conpotusienueM uctoynunka 3/C npenedpedb.

4). B cxeme (puc.2) €=1,5 B, &£=2,0 B, &=2,5 B, Ri=10 Om, R>=20 Om, R3=30 Om.
BHyTpeHHHE CONpPOTHBIEHHUS HMCTOYHUKOB IpeHeOpexxumo Manbl. Haiftu: 1) Tok uepe3
COTIPOTUBIIEHUE R; ; 2) pa3HOCTh MOTEHIIUATIOB (4 (.

F
- R, —

Puc.1 Puc.2

IIpaBuja BEICTABJICHMS OIISHKH 110 pe3yJbTaTaM KOHTPOJIbHOMH Da60TBI Ne 1:




Onenka 1o pe3yibTaTaM KOHTPOJbHOW paboTet Ne 1 cumraercs B Oaax 1o
CIIEYIOIIeMY MPUHIIUITY: MPABUIHHO BHITIOJTHEHHOE
- 3amanue Ne 1 — 1 Gam;

- 3amanne Ne 2 — 2 Oainia,
- 3amanue Ne 3 — 1 Gam;
- 3amanue Ne 4 — 1 Gai.

Kaxxnoe u3 3aganuii MoxxeT ObITh OIICHEHO MOJOBHUHOM 3asBJICHHBIX IO HEMY OaJUIOB,
B Cllydae, KOTJla MPHU €ro BHINIOJHEHUU MPABWILHO NMPUMEHEHBI pacyéTHbie (HOPMYIBI, HO
MUMEIOTCS OIIMOKHU B pacyerax.

[TosHOCTBIO HETMPAaBUIBLHO BHITIOTHEHHOE 3a1aHue — () GayioB.

MakcumanbHOE€ KOJWYECTBO Oa/uioB IO HMTOraM KOHTPOJBHON paboTrel Ne 1 — 5
0aJlIoB,

5 OamiaM COOTBETCTBYET OIICHKE «OTIMYHO», 4 OajjaM — OIIEHKE «XOpOoIio», 3
OallaM  —  OLIGHKE  «YJOBIICTBOPUTEIBHO», 2 W MeHee OauioB —  OIEHKE
«HEYIOBIETBOPUTENbHO» (YyMEHHMsI Ha JAaHHOM JTale OCBOCHHUS JAUCLUUIUIMHBI HE
c(OpMHUPOBAHBI).

KonTpoubnas padora Ne 2
(nposepka cpopmuposannocmu OIIK-1, unoukamopvr MJ] OIIK 1.2, HJ] OIIK 1.3)

IIpumepsl 3axaHuMii:

1. /IBa JUIMHHBIX NPSAMBIX B3aMMHO IEPHEHAUKYJISPHBIX NPOBOJA OTCTOST APYT OT
J[pyra Ha pacctosiHuea. B kaxaom mpoBoae TedeT ToK /. HallTh mMakcMManbHOE 3HAYEHHE
cuibl AmIiepa Ha €IMHUILY JUIMHBI IPOBOJIAa B 3TOM CUCTEME.

2. Mexny noarocaMu 3J€KTPOMarHuTa HaXoIMTCs KaTyIlKa, OCb KOTOPOil COBIAaeT ¢
HanpapjIeHHEM MarHUTHOTO HoJist. I11oIais HOnepeyHoro ceueH s KaTy Kk S=3mm?, 4ucio
BUTKOB N=60. Ilpu noBopore kKaTymku Ha /80° BOKpYT ee 1uaMeTpa yepe3 MOAKIIOYEHHBIN K
Hell OaJMCcTHYeCKUH TalbBaHOMETp MpoTekaeT 3apsan  ¢=4,5 mxKzn. Haiitu monmynb
MHAYKIMY MarHuTHOTO MOJISi MEXKIY MOJII0CaMH, €CIH CONPOTHUBIIEHUE SJIEKTPUUECKOH Lenu
R=40 Om.

3. K uCcTOYHMKY CHHYCOMJANbHOIO HANpsKEHUS C YacTOTOM  MOJIKIIOYWIN
napajuleJIbHO KOHJAEHcAaTop eMKOCTH C M KaTylKy C aKTHUBHBIM COINPOTHUBIIEHWEM R u
MHAYKTUBHOCTBIO L. HaliTu mosiHOE€ CONMPOTUBIIEHHE 3TOT0 y4yacTKa LEMH JJIs EPEMEHHOTO
HaIPSKEHUS C 4aCTOTON W.

4. llocTponTh BEKTOPHYIO JHarpamMMmy DJJIEKTPHUUECKOM LENU ¢ HCTOUYHUKOM
CHUHYCOUJAJIBHOTO HANpsHKEHUs 4acTOTOW w, cojepikauleil konaeHcarop emkoctu C u
KaTyIIKy C AaKTUBHBIM CONpPOTHBIEHHMEM R W MHAYKTUBHOCTBIO L (IO 3aJaHHUIO
npernojaBaTess).

[TpaBuiia BBICTABIIEHHMS OIIEHKH IO PE3VJILTATAM KOHTPOJBEHON padoTe! No 1:

Omenka 1O pe3yibTaTaM KOHTPOJbHOW paboTer No 2 cumraercs B Oaax Mo
CJeAyIoIIeMy TPUHIUITY: MPABUIBHO BBIITOJIHEHHOE
- 3amanue Ne 1 — 1 Oam;
- 3aganue Ne 2 — 2 Oaiia,
- 3amanue Ne 3 — 1 OGam;
- 3aganne Ne 4 — 1 Oa.

Kaxxnoe u3 3amannii MOXKeT OBITH OI[EHEHO IMOJOBHHOM 3asBJICHHBIX IO HEMY 0aJuioB,
B Cllydyae, KOTJla MPHU €ro BHINOJHEHUU MPAaBHJILHO NMPUMEHEHBI pacyéTHhie (HOPMYIBI, HO
MMEIOTCS OIMOKH B pacyeTax.

[TonHOCTHIO HEMPABUIBLHO BHIMIOTHEHHOE 3aaHue — () GayoB.



MakcumanbHOE€ KOJWYECTBO OauioB IO HMTOraM KOHTPOJBHON paboTtel Ne 1 — 5
0aos,

5 OamiaM COOTBETCTBYET OIICHKE «OTIMYHO», 4 OajjaM — OIIEHKE «XOpOoIo», 3
OallaM —  OLIGHKE  «YJOBIIETBOPUTEIBHO», 2 W MeHee OauioB —  OIEHKE
«HEYIOBIETBOPUTENbHO» (YyMEHHMsI Ha JAaHHOM JTale OCBOCHHUS JAUCLUUIUIMHBI HE
c(OpMHUPOBAHBI).

TecT 111 cAaMONPOBEPKH MO Pe3yJIbTATAM OCBOEHHUSI IUCIUTLIHHBI Mepe]
Ik3aMeHOM (TecT MPoBOAUTCH B DYK «JieKkTpUUecTBO U MArHETH3M (JIEKIHH U
npakTuyeckue 3auatus) (PO®-2160, JH-2150, ®-2150)» B LMS Moodle)

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

B Tecte 25 Bompoca, 3a npaBWIbHBIM OTBET Ha KaxAblid Bompoc paercs 1 6amn. Ha
IIPOXO’KJEHHE TecTa 1aeTcs BpeMs 15 MUHYT.

KomngectBo HabpaHHBIX 6a/u10B OT 21 10 24 COOTBETCTBYET OIICHKE «OTIMIHOM.

KonunuectBo HaOpanHbIX 6aisioB OT 18 10 21 cOOTBETCTBYET OLIEHKE «XOPOIIIOY.

KonnuectBo HaOpanubix ©OamioB ot 15 1m0 18 COOTBETCTBYET OLEHKE
«Y 10BJIETBOPUTEIILHOY.

KonnuectBo 0annoB Menblle 15 cooTBeTCTBYET olieHKe «HeynoBieTBOpUTENbHOY.

ITpumMepHBIe BOIIPOCKHL TECTA:

Bonpoc 1. Moaynab cUJIbl B3aUMOJCHCTBHS JIBYX TOYECYHBIX 3apsa0B q1£q2 . HAXOJAINMXCA Ha
PACCTOSHHUU " _B BAKYYME PABCH

1 F= 4%0 q;gz ;
)
3) F= #gogq;gz;
5) F= 4 :reo q;gz

Bompoc 2. OmnpepelieHre BeKTOpa HANPSHKEHHOCTHA DJIEKTPUYECKOTO MOJSI W BEKTOP
HANPSDKEHHOCTH DJIEKTPUYECKOr0 IIOJISI TOYEYHOTO 3apsiia B BAKYYME BBIMVISAIAT CIEAYIOIINUM

obpazom

E=Z =9
D=76" " dme,r®s
2) E=E,_)= qr 3:

q 41mre,r
yE=L B9
q 4rmr’
2 F o gt
pE BT
q 41re,r
5) E__" _4 3.
q TTE"



Bomnpoc 3. IloTeHnuan OJICKTPHUYCCKOI'O MOJIA TOYCYHOI'O 3apsiaa B BAKYYME paBCH

1)"’:471180?;

2)?p= 471'80%;

3)"’:%7%;

4)“’=471750%;
1

Bompoc 4. PazHocts nmoTeHmanos (110 onpeaeieHUI0) paBHa

1) 2 (02:.'? [75"0’7];

)
2) @~ (Pzz..; Edl,
3) a—@{ Edi.
4) P~ <p2=f Edi :
5) i~ (p2=Jj Ed

Bonpoc 5. BekTop 31eKTpHYecKoro cMEIeHus (10 ONPEASIACHUIO) PABEH
1) D= E+e,F.
2) D= ¢g,E+F.
3) E= & E— p;
4) D= £0F+£0?;
5) D=6, E+F

BOHDOC 6. CBa3p BCKTOpa HaHDSDKéHHOCTI/I C BCKTOPOM DJJICKTPHUUYECCKOIo CMCHICHHUS B
HN30TPOIMHOM MUDJICKTPHUKE, KOTODI)II\/JI HC ABJISICTCA DJICKTPETOM, B ClIyHae ¢1a00ro BHEIIHETO
SQJICKTPUYUYCCKOI'O ITOJIA BBITJIAAWUT CICAYIOIIINUM O6Da3OM
b

2) D= &€ E;
3) _D= EOE

D=E
4) =5

5

Bompoc 7. EMKOCTE KOHIEHCATOPA IO OIpeIeIeHHI0 DABHA




-9
4)6‘U;

= 49
5) C= £0U.

Bompoc 8. OnpeneneHue cuabl TOKa
j=—9
D7 ot s
-9
2) 1= ts
|= ﬂ
3) T ats

BOHDOC 9. 3axkon Oma JJIA HCOAHOPOAHOI'O y4aCTKa IICIIN BBHITJIAAWT CICAVIOIIINM O6D€BOM
1) RI= ¢~ @ E;

$1 — moTeHuuMan ysia, u3 KOTOpPOro TOK / BBIXOJIUT,

¥, — IIOTeHIHAN y3J1a, B KOTOpKIHA Tok | BXOIMT,

DIC E Gepéres co 3HAKOM MOMIOC, €CIU IIPU 00XO0/€ 110 y4acTKy LEeMH OT IePBOro y3jia Ko
BTOPOMY CHauajla BCTPEYaeM OTPHULATENbHBIM MOJIIOC UCTOYHUKA, a TIOTOM IOJI0KUTEIbHBIMN.
B o6pataoMm ciryuae DJIC Oepércs co 3HAKOM MHHYC.

2) RI= @~ 9E;

$; — OTEHIMAT y3J1a, U3 KOTOPOro Tok | BeIxOMT,

9, — IIOTEHIHAN y31a, B KOTOpbIHA Tok | BXOIHT,

DIC E Gepéres co 3HAKOM MOMIOC, €CIU TIPU 00X0/€ 110 y4acTKy HEeMH OT IepBOro y3jia Ko
BTOPOMY CHauajia BCTpEYaeM OTPHIATENbHbIM MOJIIOC UCTOYHHKA, a TIOTOM IOJIO0KUTEIbHBIMN.
B o6patHom ciydae DJ1C 6epércst co 3HaKOM MUHYC.

3) RI=¢- @tE,

$; — IOTEHIMAT y3J1a, I3 KOTOPOro Tok | BeIXOIMT,

$, — moTEeHUHAJ y3J1a, B KOTOPBIA TOK / BXO/JIMT,

DIC E 6epércs co 3HAKOM MHHYC, €U IIPH 00X0JI€ 10 y4acTKy IelH OT HepBOro ysjia Ko

BTOPOMY CHauaja BCTpedaeM OTPHUIATEIbHBINA MOJIIOC UCTOYHHKA, & TIOTOM TOJIOKUTEIbHBIN.
B o6patHom ciryuae DJIC 6epércst co 3HaKOM TUTIOC.

Bompoc 10. ComnpoTtuBieHre OAHOPOIHOTO JUHENHOT'O IPOBOJIHUKA PABHO

/
1) FE P,

2)R=si;

1

3) = pg;
1

S:

S

5y =07

4 7



Bompoc 11. DAC mo onpeneieHuio paBHa
1) E=qAq;

cm

2) E=

Bonpoc 12. 3akox Oma B tuddepernmanbHoi popMe BRIMBLANT CIEIYIOMAM 00pa3oM

7=:.

DT E;

N/
—
I
Q
m

Bompoc 13. [Tpasuna Kupxroda 3Byyar ciieavioumm o0pa3oM CIEaVIOUMM 00pa3zoM
1) Ilepsoe mnpaBuno Kupxroda rmacut, 4to anrebpanueckas cymMMmMa TOKOB BETBEH,

MMpUHAJICKAIUX OAHOMY KOHTYpPY LCIIH, paBHA:

> @O

J
Bropoe mpaBwio Kupxroda rmacur, duro anreOpamdeckas CyMMa HampsDKCHHHA Ha
PE3UCTUBHBIX AJIECMEHTaX B BETBSX, CXOISIIMXCS B HEKOTOPOM y3Jie, paBHA aJreOpanvecKon
cymme DJIC, BXOIAIINX B 3TH BETBH:

Z] &RF Z (* E)-
2) Ilepsoe mnpasuno Kupxroda rmacut, 4ro anreOpamueckass cymMma TOKOB BETBEH,
CXOMALINXCS B KaKJOM y3JIe JIF0OOH 1IeTIH, paBHa!

> @/;Fo0.

J
Bropoe mnpaBuno Kupxrodpa rmacur, 4ro anreOpamueckas CcyMMa HalpsDKEHUH Ha
PE3UCTUBHBIX DJIEMEHTaX 3aMKHYTOI'0 KOHTYpa paBHa HYJIIO:

> ELRFO.

3) Ilepoe mpaBuno Kwupxroda rmacut, uro anredpawdeckass cCymMMmMa TOKOB BETBEH,
CXOJISAIINXCS B KOKJIOM Y3JIe JIF00O0H IIeTH, paBHa!

Z(i/,)=o.

Bropoe mpaBuno Kupxroda rmacut, uyrto anreOpanyeckas CymMMa HamnpsOKeHHH Ha
PE3UCTUBHBIX JJIEMEHTaX 3aMKHYTOro KOHTypa paBHa airebpamdeckoir cymme OIJIC,

Z, &/RF Z (* Ex)-

BXOOAIIHUX B OTOT KOHTYP:

Bompoc 14. 3akon xoyng-JleHua s OQHOPOJHOIO VYACTKA LEMH BBINIIIUT CICAVIOLIUM
obpazom




Bompoc 15. Onpenenenye MOyl BEKTOPa MAarHUTHOW MHAYKIIMU C IIOMOIIBIO MOMEHTA CHII,

JIEACTBYIONIETO HA IPOOHBIN TOK, BEITVISJIUT CJIEAVIONIAM 00pa3soM
M

P
2) B= Mmaxpm;

—

M

Do ;

Pm
M,
Mm‘n

1) B=

3) B=

4) B=

5) B= b -

Bompoc 16. 3axkon buo-CaBapa-Jlammaca Juis TOKa B KOHTYPE BBIMVISIAWUT CIEAVIONIUM
obpazom
. i[aixG-1)]
1) dB= ——5

-7
g Hdrx G- 1)

dB-= A
4 |F—r'|2

2

o 1dI(-r)
41 |?_7'I3 ;

2 Ho I[FIX (?_;)]
4)dB= E—l?_ ;,|3

3) dB=

Bompoc 17.ﬁ3aKOH AMiepa UMEET BUI
1) dF,=1dIB.
2) dF,=1[dIxB]
3) dF,= 1 [Bxd]
4)dF,= 1Bl ,
5)dFa=1[dIxB].

2

2

Bompoc 18. BLI6CDI/ITC NpaBUJILHOC HAPABJICHUE CHIIBI AMIIepa

1)




Bogpoc 1 _? MarsuTtHasg 9acTh cHibl JIopeHIla paBHA
1) F=qVB,

2) F=[vxB] :
3) F=q[vxB]
4) F= Q[_‘)/XE];
5y F=q[Bx V],

Bompoc 20. Beibepurte npaBmiibHOE HaIpaBieHue cyiibl JIopeHIa

1))

M




2)
qg<0
F
2
X B
3)
qg<0
F
2

®OB

Bompoc 21. 3akoH 31eKTpoMarHuTHOW nHAVKINK Papanes BRINISLAUT CIEAVIONIMM 00pa3oM

D a0
BTG
3 E= 1
4)E"=%;
5)‘5:%.

Bompoc 22. Beibepure npaBuiIbHOE HAIIPABIEHNE MHAVKIIMOHHOTO TOKA B mpasuiie JIeHia

1))




- £
®B .
O i
2) )
I;
- £
®B .
O i
3) )
I,
+_
Iy Vv i

Bomopoc 23. VYpasHenus Makcseiia B MHTErDAJILHOM BHJIE 3aMUCBLIBAIOTCS CIIEIVIOIIUM
o0pazom

DI Das=gq,
$BdS=0,
$Edi=2[ BdS,
$Ha=[ joas+-2] Das

2)|pDad=q.



$BdS=0,
$Ed1=-—9[ BdS,
$Hidl=] jds+ [ Dds
3| DdS=0,
45_Bdf9= q,
$EdI=—2 B3,
$Fdi=| jds

Bompoc 24. BriOepure npaBWIBHO MOOCTPOEHHVIO BEKTOPHVIO AUArpaMMy ISl CXEMEL
(X>Xe,
J

U., U, U
Cip| L | &
|| | I |
U
1) o—
U, A
_________________________ U
U,~U:A i
> >
U, I
UCV
2)
U-A
_________________________ U
U—~UA s
> >
U, 1
Uy



HpaBI/IJI]:HLIe OTBECTbI

Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
0TBETA 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. Cnincok BONPOCOB U (MJIM) 32 aHUM /Il IPOBEICHUsI IPOMEKYTOYHOM aTTeCTANMHI
(nposepka cpopmuposannocmu OIIK-1, unouxamop U] OIIK 1.1)

Choucokx BOIIPOCOB K IK3aMCHY:

1. DrexkTpoMarHUTHBIC B3aMMOJCHCTBUS B TIPUPOJC. IJICKTPUYECCKUE 3apsibl M HX
CBOMCTBA: DJIEMEHTApHBIN 3aps] W €ro HMHBAPUMAHTHOCTB; [1Ba BHMJA 3apsJl0B; 3aKOH
COXpPaHCHUA n JUCKPETHOCTH 3apsaaa. MOZ[GJ'II/I TOYCYHOI'O u HCIIPEPBIBHOT'O
pacrpezeneHus 3apsaoB.

2. 3akon Kymona. DkcnepuMeHTanbHas npoBepka 3akoHa Kysona. IloneBas TpakToBka
3akoHa KyioHna.

3. DnekrpocratHyeckoe mnosie. BEeKTOp HampsyKEHHOCTH DJIEKTPOCTAaTMYECKOro Mois
OpPUHLMI ~ cyneprno3uuuu mnoned. CuiloBble JIMHUM — 3JEKTPOCTAaTMUECKOro  MOJs.
HanpspkeHHOCTh 1OJIE TOYEYHOTO 3aps]ia, CUCTEMBI TOYEUHBIX 3aps0B, HENPEPBIBHOIO
pacrpeeneHus 3apsoB.

4.  Tlotok BekTOopa HampshkeHHOCTH. Teopema [aycca myis BEeKTOpa HAaNpsKEHHOCTH
aneKkTpocTarndeckoro nois . Juddepennuansaas hopma Teopemsl ["aycca.

5. Ilpumenenune Tteopembl ['aycca Kk pacueTy dJIEKTPUYECKUX IIOJIEH B BaKyyMe,
CO3/1aBa€MbIX OJIHOPOJIHO 3apsKEHHBIMH TeJlaMU pa3IMuyHOM KoH(uUrypauuu (6ecKoHeuHas
IJIOCKOCTb, NapaJlJIeNIbHbIE PA3HOMMEHHO 3apsiKEHHBIE IIJIOCKOCTH).



o

IIpumenenue Tteopembl laycca K pacuery »dJIEKTPUYECKUX TOJed B BaKyyMe,
CO3/1aBa€MbIX OJTHOPOTHO 3apsHKEHHBIMU TEJIAMU PA3IMYHON KOHpUTypamu (cheprueckas
000109Ka ¥ 11ap, OECKOHEYHO JITTMHHBIN [IHJIAHIP).

7.  Pabora cui nons npu nepeMenieHuu 3apsinoB. Llupkynauus BeKTopa HanpsKEHHOCTH.
[ToreHnManbHBIA  XapakTep AJIEKTPOCTATUYECKOro Imoisd. Pa3HOCTh  NOTEHLMAIIOB.
DNEKTPUUECKUM MOTEHLIMATI U €r0 HOPMUPOBKA. DKBUIIOTEHI[MAJIbHBIE IOBEPXHOCTH.

8.  CBsa3b IOTEHIMAJA C HANPSHKEHHOCTBIO AJIEKTpocTatnyeckoro noist. Ilorenuuan moss,
C03/1aBa€MOTr'0 TOYEUHBIM 3apsII0M, CUCTEMON TOYEUHBIX 3apsII0B, IUII0JIEM, HETIPEPHIBHBIM
pacripeneneHieM 3apsAfoB. OnucaHue SJIEKTPUYECKOTO TMOJIs € UCIOJIb30BaHUEM
NoTeHIuaNa (IKBUIOTEHIIMAIIbHBIE TIOBEPXHOCTH)

9.  DIeKTpOCTAaTHYECKOE I0JI€ BHYTPHU 3aPSHKCHHOIO IPOBOJHUKA. DKBUIIOTEHIIMAIBHOCTD
npoBoaHUKA. HanpsbkeHHOCTh 1oJis BOJIM3M IOBEPXHOCTH IPOBOAHMKA. 3aBUCHUMOCTD
IIOBEPXHOCTHOM IIJIOTHOCTH 3aps0B OT KPUBU3HBI NOBEpPXHOCTH. CTekaHue 3apszioB C
oCTpHs. MeTaIIIM4YeCKHii KpaH.

10 . Iorenuunan npoBoaHUKa. EMKOCTh yenTuHEHHOTO MpoBoaHUKa. CHCTEeMa MPOBOTHUKOB.
Konnencaroppl ¥ uX eMKOCTh. EMKOCTh miockoro koujaeHcatopa. CoenuHeHus
KOHJICHCAaTOPOB.

11.  DHeprusi B3aMMOJCHCTBUS CHUCTEMBbI HEIOJIBIKHBIX TOUCYHBIX 3apsiioB. DHEPTHs
B3aUMOJICHICTBHS TP HENPEPBHIBHOM pacrpeneieHun 3apsaoB. CoOCTBEHHAas SHEprus
3apsKEHHOTO Tela.

12.  DHeprusi  YEAMHEHHOTO  3apsSHKEHHOTO  MPOBOJHUKA.  DHEPrusi  3apsuKEHHOTO
KOHJICHCATOpa. DHEPTHUs U TIIOTHOCTh SHEPTUU HIEKTPOCTATUYECKOTO OIS

13.  Dnektpuyeckuil numnoib. JunonbHbeld MOMEHT. MomekyisipHas KapTUHA MOJSPU3alUd
IuaNeKTpuKoB. [lomsipu3anmoHHbIe WU CBA3aHHBIC 3aps/ibl. BEeKTOp Moaspru30BaHHOCTH .

14. Teopema I'aycca uisi BEKTOpa MOJSIPU30BAHHOCTH . | paHWYHBIE yCIIOBUS ISl BEKTOpA
HOJISIPU30BAHHOCTH.

15. Bekrop snekrpudeckoro cmenieHus . Teopema ['aycca mpu Hamuuuu TUSJIEKTPHKOB.
CBs3p  MeXJIy BEKTOpaMHU  HANpsHKEHHOCTH M JJEKTPUYECKOTO  CMEILIEHUS
JusnexkTpudeckasi IPOHULIAEMOCTb.

16. DJEeKTpUYecKoe IoJIe Ha TpaHULEe ABYX AUAJICKTPUKOB, TPAHUYHBIE YCIOBUS IS
BEKTOPOB HAINPSKEHHOCTHU U 3JIEKTPUUECKOTO CMEIIECHHUS .

17.  Onektpuueckuii Tok. Cuma Toka. [ImoTHOCTE TOKa. YpaBHEHHME HENPEPHIBHOCTH.
VYcenoBus CyLeCTBOBaHMS ITOCTOSIHHOIO TOKA.

18.  3akon Oma st OTHOPOAHOTO yuyacTka menu. 3akoH Oma B nuddepeHnuanbHoi popme.
DNeKTpUUecKoe MoJjie BHYTPU U BHE MPOBOJHHUKA MPU HATUYUU MOCTOSTHHOTO TOKA.

19. ComnpoTHBIEHHE  IPOBOJHHKOB. CompoTuBiieHHE  NOpH  NApAJUIEIIBHOM  H
MIOCJIEZIOBATEIbBHOM ~ COEIMHEHUH  IPOBOJAHMKOB.  3aBUCUMOCTb  COIPOTUBIICHUS
IIPOBOJHUKOB OT TeMIteparypsl. [IoHsATHE O CBEPXITPOBOAUMOCTH.

20. U3meHeHue TmOTeHLMana BAONb NPOBOJHMKA C TOKOM. CTOpDOHHHE  CHIIBL.
Onexrponsrxkymias cuna (31C). 3akon Oma ansa yuactka nenu, coaepxariiero IJC, u aus
3aMKHYTOU LIECTIH.

21. Pabora W MONIIHOCTh B II€MHM TMOCTOSIHHOTO ToKa. 3akoH Jxoynsa-Jlenma st
OJTHOPOJTHOTO W HEOTHOpPOAHOTO ydacTkoB 1enu. [luddepennmnansHas ¢opma 3akoHa
xoyns-Jlenna.

22. PasgerBnenHble nuHeiHble nenu. [IpaBuna Kupxroda n nx npumenenue ans pacuera
Pa3BETBJICHHBIX ANEKTPUYECKUX LIETIEH.



23. DKcrnepuMeHTalIbHOE OIpe/iesieHHEe 3apsaa 3JIeKTpoHa (onbIT MuuKkeHa).

24. Kiaccudukanus TBepablX Ten (IPOBOMHUKH, IUICKTPUKHU, TOITYIPOBOTHUKH).
[Ipupona snexkrpuueckoro Toka B Metamuiax. OnbeiTel Pukke, Manaensiirama, [lananekcu,
Tonmena u Crroapra.

25. DyeMeHThl KJIACCMYECKOM TEOpUH NIEKTPOIPOBOAHOCTH MeTauioB. OObsiCHEHHE
3akoHOB Owma, Jlxoyns-Jlenna, Bunemana-®panna. TpygHocTu KiaccMueckol Teopuu
3JIEKTPOIPOBOAHOCTH METAILIOB.

26. IlonsTMe O 30HHOH TEOPUM TBEPABIX TEJI. OHEPreTUYECKHE 30HBl METaJIOB,
HOJIYIPOBOAHUKOB M JUAIEKTpuUKOB. CoOCTBEHHas W IpUMECHas I[POBOJUMOCTh
IIOJIYIIPOBOJHUKOB. TemmneparypHas 3aBUCUMOCTD IIEKTPOIPOBOJHOCTH
MOJIYIIPOBOAHHUKOB.

27. P-n-nepexoll, BOJIBTAMIIEPHAs XapaKTEPUCTUKA P-N-Iiepexoaa. MexaHu3M BBIIPSIMIICHUS
TOKaA.

28.  DnekTpuueckMi  TOK B IEKTPOJIUTAX. [IpoBoguMoOCTH JJIEKTPOJIUTOB.
DnexTponuTryeckas aucconuanus. 3akoH Oma i1 31eKTponuToB. 3akoHbl Dapanes.

29. Dnexkrpuueckuil Tok B razax. IIponeccsl noHnzanuu U pekoMOMHaMu. Buasl razoBoro
paspsiza. HecamocrosarenbHbii paspsiz. Bonsramnepnas XapaKTepUCTHUKA
HECaMOCTOSITEIbHOIO Tra3oBoro paspsaa. CamocrosarenbHbli  paspsa. [lonstue o
razopaspsHou mia3me. TIermnil pa3ps.

30. MarHutHoe TMOJ€ MOCTOSHHOIO TOKa. MArHUTHBII MOMEHT KOHTypa C TOKOM.
[locTosiHHOE MarHUTHOE MOJ€ B Bakyyme. Bekrop MarHMUTHOW MHAYKUMM . 3aKOH buo-
Cagapa-Jlarutaca. MaruuTHoe 11oJie IpsIMOTO TOKa.

31. 3axon buo-Casapa-Jlamnaca. MaruuTHoOeE moje KpyroBoro Toka.

32 . Teopema I'aycca s BEKTOpa MarHUTHOW MHAYKIIMK. BUXpEBOii XapakTep MarHUTHOTO
nosist. Teopema 0 HUPKYJISAUU BEKTOpAa MArHUTHOW MHIYKIIMY B CTALIMOHAPHOM CIIy4ae.
33 . Cunbl, ACHCTBYIOIIME HA TOK B MAarHUTHOM Iojie. 3akoH Amnepa. BzaumopeiicTBue

JIBYX MapauleIbHbIX OECKOHEUHO JUIMHHBIX MPSIMBIX TPOBOJHUKOB C TOKOM.

34 . MarautHoe 1oJie IBHKYIIEerocs 3apsa. JlelicTBe MarHUTHOTO IMOJISl Ha JIBYOKYIIHIACS
3apsn. Cuna Jlopenua.

35 . JleiicTBHE MArHUTHOTO MOJIS HA 3AMKHYTBIN KOHTYp C TOKOM. MOMEHT CHJI,
JEHCTBYIOIIMX Ha KOHTYp ¢ TOKOM. PaboTa mpu nepemenieHnn KOHTypa ¢ TOKOM B
MarHuTHOM IIOJIE.

36 . Marneruku. OnycaHie MarHUTHOTO TOJISi B MATHETHKAX. BEKTOp HAMarHU4EHHOCTH .
BekTop HalpsyKEHHOCTH MAarHUTHOTO 110 . Teopema 0 HUPKYIALUU BEKTOpa .

377 . CBsi3b BEeKTOpa HAMArHUYEHHOCTH C BEKTOPOM HANPSKEHHOCTBbIO MATHUTHOTO TTOJIS .
MarauTtHas IpOHULIAEMOCTb. MarHuTHOE 10J1€ B OJHOPOJIHOM MarHeTHKE.

38 . I'panuvHbIC YCIOBHS )11 BEKTOPOB MHIYKIIUU U HAMIPSKEHHOCTH MAarHUTHOTO TTOJIS .

39. JuamarHetnku. MexaHu3M HamarHuuuBanus. [ mpomarHutHoe oTHomeHue. [Tpupona
JUaMarHeTusma, JlapMopoBa  Ipeneccus.  JluamarHuTHas BOCIIPUUMYUBOCTD.
He3aBucnMocCTs AMaMarHUTHOM BOCIIPUMMYHUBOCTH OT TEMIIEPATYPBHI.

40 . TlapamaraeTuku. MexaHn3M HAMarHW4YMBaHus. [ HPOMarHUTHOE OTHOIIICHHE
3aBHUCUMOCTD MMApaMarHUTHON BOCIPUHUMYHMBOCTH OT TeMIiepatypsl. 3akoH Kropu-Belica.

41 . ®eppomarneruku. [ mpomarautHoe otHomieHne. OnbIT DifHIITeHA-1e Xaa3a. Kpupas
HaMarHM4eHHOCTH U IETIs TUcTepe3uca. JJoMeHsl. [ paHuIbl MexXly TOMEHAMH.
MexaHn3M HaMarHUYMBaHUA. 3aBUCUMOCTh (DEPPOMAarHUTHBIX CBOMCTB OT TEMIIEPATyPHI.
Touxka Kropu.

42 . DnexkrpomarHutHas uHAyKIus. 3akoH Papanes u mpaswio Jlenma. DJIC uHIyKIMM.
Buxpesoe anekrpuueckoe noiue. Auddepenunansuas popma 3akona Dapases.



43 . Camounaykius. DJIC camouuaykiuu. MHIYKTHBHOCTh. TOKM TpH  3aMBIKAaHUH M
pa3MbIKaHUH LIETIH, COJIEPIKAIE KaTyIIKy HHIYKTUBHOCTH.

44 . Dueprus MarHuTHOrO 1oJs. [I1OTHOCTH SHEPTUU MATHUTHOTO MOJISL.

45, llenn KBa3UCTAMOHAPHOTO IEpPEeMEHHOr0 ToKa. Llemm, coxaepkamiue: HCTOYHHK
IIEPEMEHHBIX CTOPOHHUX JDJIC, cONpOTHBIIEHNE, EMKOCTh U MHIYKTUBHOCTb. BekTopHas
nuarpamma. 3akoH Oma Juisi IepeMEHHBIX TOKOB.

46 . llenu KBa3UCTAIMOHAPHOTO TIEPEMEHHOIO TOKa, COJCPIKALINE: HCTOYHHK MEPEMEHHBIX
ctopoHHux OJIC, CONpOTHUBIIEHHE, €MKOCTh M HHAYKTHBHOCTb. METOXI KOMIUIEKCHBIX
amrutya. mnenanc. Pe3oHanc HanpsKeHU.

477 . Pa3BeTBICHHUE MEPEMEHHBIX TOKOB. Pe30HaHC TOKOB.

48 . MouHoCTh, BBIAEISCMasl B [EMH MEPEMEHHOTO TOKa. JIeHCTBYOIINE 3HAYCHUSI
IIEPEMEHHOT0 TOKA.

49 . Dnexrpuueckuii KojebarenbHblil KOHTYp. COOCTBEHHBIE KoJebanus, popmyiia
Tomcona. 3aryxatoue kosnebanus. BelHyXeHHbIe KosleOaHus B KOHType. Pe3oHaHc.

50 . OTHOCHTEIBHOCTh AMEKTPHYECCKOTO U MATHUTHOTO 1oJiel. VIHBapuaHTHOCTh ypaBHEHHI
MakcBesia 0OTHOCUTENBHO Ipeodpa3zoBanuil JlopeHla npu nepexoie oT 0HON
MHEPLHAIbHON CUCTEMBI OTCUYETA K IPYIOl KaK BBIPa)KEHUE CIPAaBEUIMBOCTU IPUHLINIIA
OTHOCUTEJIBHOCTH ISl 3JIEKTPOMArHUTHBIX SIBJICHUI.

51 . Toku cmemenus. BuxpeBoe anextpudeckoe mose. Cuctema ypaBHeHUH MakcBesuia B
uHTErpanbHOl 1 quddepenunansaoit Gopme. PU3NUECKU CMBICT OTACTBHBIX ypaBHEHUN
CUCTEMBI.

52 . BoaHoBoe ypaBHeHHe. [I7I0CKHE 3IEKTPOMArHUTHBIC BOJIHBI B OJJHOPOIHOM
npoctpaHcTBe. CKOpOCTh pacipocTpaHeHus BOJIHbI. OObeMHast IJIOTHOCTh HEPTUU
AJIEKTPOMArHUTHOrO nosist. Bexrop Ymosa-Iloitusra.

HpaBn.na BbICTABJICHHUA OLICHKH

B »ok3amenanmonHbpie OWJIET BKIIOYAETCA JIBa TEOPETHYECKHMX Bompoca. Ha
MOATOTOBKY K OTBETY J1aeTcsd He MeHee 1yaca.

[lo utoram »sK3amMeHa BBICTABISETCS OJHA M3 OLEHOK: «OTIMYHO», «XOPOILOM,
«YJIOBJIETBOPUTEIILHO» WIIA «HEYIOBIETBOPUTEIBHOY.

Onenka «OTIMYHO» BBICTABISETCS CTYACHTY, KOTOPBII BOCIPOU3BOJIUT OCHOBHBIE
TEOPEMBI U 3aKOHBI 3JIEKTPOMAarHeTu3Ma U UX UHTEPIPETUPYET, BHIIOIHSAET B TIOJTHOM 00beMe
MaTeMaTHYECKUE BBIKJIAJKU U BOCIIPOU3BOAMUT (PU3MUECKUE U MAaTEMaTHUECKUE PACCYkIAECHUS
B IIpPOLIeCCe UX BBIBOJA, TOUHO MCMOJIb3YyEeT TEPMHUHOJIOTHIO O0IEH (PU3NKH, CTUIMCTUYECKU
IrPaMOTHOE, JIOTMUECKH IPaBWJIBHOE U3JaraeT OTBETHl Ha BOIPOCHI, YMEET JelaTh
000CHOBAaHHBIE BBIBO/IbI, BBINOJIHAET IIOCTAHOBKY 3a/ladl, PAacCUUTHIBAET CKASIPHBIX U
BEKTOPHBIX XapaKTEPUCTUK HJIEKTPOMATHUTHOTO T10JIsl, ODUEHTUPYETCSI B OCHOBHBIX TEOPHSIX,
KOHUENIUAX W HaIpaBJIEHUSAX IO HM3y4aeMOl NUCHUIUIMHE W JaBaTb UM KPUTHYECKYIO
OLIEHKY, YyYacTBYeT B AaKTHBHOH CaMOCTOSITEIbHON paboTe Ha NPAKTUUECKUX 3aHATHUSAX,
OTBETUJI Ha BOIPOC 3K3aMeHa 4-5 u3 5 6amioB, cran KOHTpoJibHbIE paboThl Ne 1 u 2 Ha
OIICHKY «OTJIMYHOY» WU «XOPOIIO» WU BBIMOIHUI 33JJaHUSI U3 JAHHBIX KOHTPOJIBHBIX PaboT
Ha dK3amMeHe paBuiIbHO Ha 80%.

Onenka «Xopomo» BBICTABISETCS CTYJIEHTY, KOTOPBI BOCIPOU3BOJUT OCHOBHBIE
3aKOHBI M COOTHOIICHHWH OJJIEKTpUYECTBA M MarHeTH3Ma, BBINIOJIHAET OCHOBHBIE YacTH
MaTeMaTHYeCKUX BBIKJIQJOK M BOCIPOU3BOAMT 0a3oBble (pU3MUECKHE M MaTeMaTH4ecKue
paccyXJIeHHs B IMPOLECCe MX BBIBOJA, CTUIMCTUYECKH TPaMOTHOE, JOTHMYECKU IMPaBHIbHOE
U3JIaraeT OTBEThl HAa BONPOCHl, YMEET JAENaTh BBIBOABI; BIAICET HWHCTPYMEHTAPUEM
JTUCIIUIUIMHBI, YMEET €ro KUCI0JIb30BaTh B PELICHUH 3a/lady, OTBETUJI Ha BOMPOC dK3ameHa 4-5
u3 5 OaisoB, cian KOHTPoJsibHbIE paboThl Ne 1 1 2 Ha OLIEHKY «OTIMYHO» MITH «XOPOIIO» WIIH
BBITIOJTHWJI 33JIaHUSI U3 TAHHBIX KOHTPOJIBHBIX pabOT Ha dK3aMeHe paBuiIbHO Ha 60%.



OneHka «Y10BJETBOPHUTEIBLHO» BBICTABISICTCS CTYACHTY, KOTOPBI BOCIIPOM3BOIUT
OCHOBHBIC 3aKOHBI U COOTHOIICHHS DJICKTPUYECTBA M MarHeTu3Ma, rpauuecKkoe ONHCaHHe
CTaTHYECKUX MOJEH C MCIOJIB30BAHUEM IPHHIUIA CYNEPHIO3ULIUH, (OPMYIHPYET METOIbI
pacyeTra 3JIeKTPOCTATUYECKHUX TOJeH MPU HAIWYUU TPOBOIHUKOB U JJUAJICKTPUKOB, OCHOBHBIC
3aKOHBI ITOCTOSIHHOTO TOKA JJISl pacueTra JIMHEHHBIX Iereil MOCTOSIHHOTO TOKA, OIHMCHIBACT
METO/bI pacueTa MarHUTHBIX IMOJICH NMPH HATUYUH MarHEeTHKOB, BOCIIPOM3BOAUT OCHOBHBIC
yYpaBHEHUS 3JEKTPOMAarHeTU3Ma U IPaHMIbl UX IPUMEHUMOCTH, IPUMEHSET METO/IbI pacyera
AIIEKTPOCTATUYECKUX TOJIEH B BaKyyMe, a TaKKe PU HATMYHUU TPOBOJHUKOB U JIUAJIEKTPUKOB
JUISL 3apsDKEHHBIX TEJT MPOCTEeHIel KOH(PUrypauuy ¢ TOCTOSIHHOW IJIOTHOCTBIO 3apsijia, caall
KOHTpOJIbHBIE paboThl Ne 1 M 2 Ha OIEHKY «OTJIMYHO» WM «XOPOILIO» HIIM BBITOJIHUII
3aJJaHUs U3 JAHHBIX KOHTPOJIbHBIX paboT Ha 3K3aMeHe IpaBuibHO Ha 40%.

Ounenka  «HeynoB/1eTBOPUTEIbHO»  BBICTABISIETCS  CTYACHTY,  KOTOPBIH
JICMOHCTPUPYET pa3pO3HEHHbIC, OCCCUCTEMHBIC 3HAHUSA; OCCIOPSIOYHO U HEYBEPEHHO
U3JaraeT Marepuai, He yMEeT BBIICIATH TJaBHOE W BTOPOCTENEHHOE, HE YMEET COCIHHSTH
TEOPETHYECKHE MOJOXKEHHUs] C MPAKTUKOH, HE YCTaHABIMBACT MEXKIPEAMETHBIC CBS3H;
JIOITyCKaeT IpyObIie OMMOKH MPH ONPEIeTICHHH CYIIHOCTH PACKPBIBAEMBIX ITOHITHH, SIBICHUH,
BCJIC/ICTBHE HEIIOHMMAaHHS MX CYIIECTBEHHBIX M HECYIIECTBEHHBIX ITPU3HAKOB M CBSA3EHU; TaeT
HETIOJIHBIE  OTBETHI, JIOTUKA M IOCJEIOBATEIBHOCTh HW3JIOKEHUS KOTOPHIX HMEIOT
CYIIECTBEHHBIE M MPUHIMITHAIBHBIC HAPYIICHUS, B OTBETaX OTCYTCTBYIOT BBIBOJBI, OTBETHII
Ha BOINPOC 9K3aMEHa Xyke 2-X W3 5 OaisioB, HE CAal KOHTpOJbHbIE padoTel Ne 1 u 2 Ha
OLICHKY «OTJIMYHO» WJIM «XOPOILO» WJIM HE BBIIOJHWI 33aJaHUSl M3 JAQHHBIX KOHTPOJBHBIX
paboTr Ha 3k3ameHe mpaBwibHO Ha 40%.. Onenka «HeynoBIeTBOPUTEIBHO» BBICTABISETCS
TaK)Ke CTYJCHTY, KOTOPBIH B3sUT 9K3aMEHALMOHHBIN OMJIET, HO OTBEYaTh OTKA3aJICs.



Ipuiio:xkenne Ne 2 k padoyeid mporpaMme QM CIUATIIAHbBI
«JIeKTPUYECTBO U MATHETHU3M»

MeToauuyecKue YKa3aHusl NJd CTYACHTOB IO OCBOCHUIO TUCHUIIJINHBI

OcHoBHOW  opmoli  H3IOKEHHST  y4eOHOro  Marepuala IO  JUCIUILINHE
«DNEKTPUYECTBO U MAarHETU3M» SIBJISFOTCS JIEKIIMM C UCIIOJIB30BAHUEM JIEMOHCTPALMOHHOTO
skcniepuMenTa. [1o GONMBIIMHCTBY TEM MPEIYyCMOTPEHbI MPAKTHUECKUE 3aHATHUS, HA KOTOPBIX
IIPOUCXOIUT 3aKPEIUICHUE JICKIIMOHHOTO MaTepuaia IyTeM IMPUMEHEHUS €ro K KOHKPETHBIM
¢u3nUecKuM 3a1a4aM 1 0TPabOTKA HABBIKOB paOOTHI C MATEMATUYECKUM aIllapaToM.

JUId yCHEemHOro OCBOCHMS JUCLUIUIMHBI OYEHb BAKHO PEIIEHUE JOCTAaTOYHO
0OJBIIOr0 KOJIMYECTBA 3a/ad, KaKk B ayIJUTOPHHM, TaK U CAMOCTOATEIbHO B KauyeCTBE
JoMallHuX 3aaanuil. [lpumeps! pemeHus 3agau pa3ouparoTcs Ha JEKLUAX U MPAKTHYECKUX
3aHATUSAX, IPH HEOOXOJUMOCTH 10 HauboJiee TPYAHBIM TeMaM IMPOBOSATCS JOTOIHUTEIbHBIC
KOHCyJpTauuu. OCHOBHas Li€Jb PEIICHUS 3aAad — IIOMOYb YCBOUTb OCHOBHBIE 3aKOHBI
aNeKTpomMarHeTusma. Jlias pemeHus Bcex 3aaad  HEoOXOAUMO 3HaTb W TIOHUMAaTh
JEKUMOHHbIM Marepuan. [loaTomy B mporecce U3yd4eHHs AMCLUIUIMHBI PEKOMEHIYETCS
peryjisipHoe  MOBTOPEHHWE  NPONAEHHOIO  JIEKIIMOHHOTO  Marepuaina.  Marepuail,
3aKOHCIIEKTHPOBAaHHBIA Ha JIEKUUAX, HEOOXOAMMO J0Ma elle pa3 IpopadarelBaTh U HpU
HEO0OXOUMOCTH JIOTOJHATh UHPOPMAIMEH, TOJIyYeHHON Ha KOHCYJIbTALMUAX, IPAKTUUECKUX
3aHATHUAX WK U3 Y4eOHOM JITepaTyphl.

Bonpmoe BHUMaHWE AODKHO OBITH YJIENIEHO BBHIMOJHEHUIO JOMamIHeid paboTel. B
Ka4yecTBEe 3aJlaHUl NIl CaMOCTOATENbHOM paboThl JIoMa CTYAEHTaM MpeaararTcs 3a/laui,
AQHAJIOTUYHBIC Pa300paHHBIM Ha JICKIHMAX W TMPAKTHUYECKUX 3aHATHAX WIM HEMHOTO Ooiee
CJIO’KHBIE, KOTOPBIE SABJISIIOTCS PE3yIbTaTOM O00BEINHEHHs HECKOJIbKUX 0a30BbIX 3ajay.

B anekrpocratuke HEOOXOAMMO OCHOBHOE BHUMAaHUE YAEIUTh YCBOCHUIO IMPUHLUIIA
CYIEpIO3UIMM T0JIeH, HauMHas C IOJeH, CO3JaHHBIX TOYEYHBIMM 3apsaaMu U o0oOIas
JAHHBIA IPUHLIMIT HA MOJENIN HEMPEPBHIBHOTO pacIipe/ieIeHHsl 3apsI0B.

IIpu u3yyeHun M MpUMEHEHUHU TeopeMbl ['aycca HEOOXOIUMO OTMETUTh, YTO YHCIIO
3a/a4, pelIaeMbIX C €€ IMPHUMEHEHUEM, BECbMa OrPAaHMYEHO CIIy4asMH CIeLHUuaTbHON
cummerpun. OnHAKo, B 3THUX ClIydasX NPUMEHEHHE TeopeMsl ['aycca MO3BOJISET MOIYyYUTh
HECpaBHEHHO OoJiee MPOCThIE peleHus (pa300paTh JIEKIIMOHHBIE TPUMEPHI).

IIoCcKONIBKY y CTYIEHTOB TPaJUIMOHHO BO3HUKAIOT TPYJHOCTH B PEIIECHUHU 3a/1ady Ha
TEMBbI POBOJIHUKH B AJIEKTPUUYECKOM I0JI€, JIEKTPOEMKOCTh, KOHAEHCATOPHI, 11€71€CO00pa3HO
B JJaHHBIX TEMax IEPBOHAYAJIbHO PACCMOTPETH 3a/1a4M IIKOJIBHOTO YPOBHS, ABUTasACh IO IIyTH
MOCTENIEHHOT'0 YCIOXKHEHHMS.

B pa3zznene nocTosHHBIN 3JEKTPUYECKUH TOK I1eJIeco00pa3HOo OOpaTUTh BHUMaHHE Ha
poirs DJIC B nenu. B 3agauax Ha npumeHenue npaBui Kupxrodda ycBoeHue marepuana
s peKTUBHEE MPU WHAMBUIYATbHON paboTe CTYJIEHTOB MOJ PYKOBOICTBOM IPENOAAaBATENS.
B pa3zzmene mocTossHHOE MarHUTHOE I0JIE HEOOXOAMMO MOBTOPUTH CBOMCTBA BEKTOPHOTO
NPOU3BEACHUS U OTPAOOTATh NPUHIHII CYTIEPIIO3UIIUH.

B pasnmene snekTpoMarHuTHas WHIYKIMS 0CO00€ BHUMAaHHWE HEOOXOAMMO YACIUTH
IPUMEHEHHIO NpaBuiia JIeHna, paccMOTpeB pa3IMyuHbIE IPUMEPHI.

B Teme nepeMeHHbIe TOKH 11€1€c000pa3HO Al HArJIAIHOCTU pelleHus 3a1ad (Iae 3To
BO3MOYKHO) CTPOMUTH BEKTOPHYIO auarpaMmy. [Ipu aHaIMTHUECKOM peIIeHUN PEeKOMEHTyeTCs
HCIIOJIb30BAaTh METOJ] KOMIUIEKCHBIX aMIUIUTY.

JUist IpOBEPKH M KOHTPOJIE YCBOEHHUS TEOPETUUECKOTo Marepuaia, NpHOOpeTeHHbIX
MPAKTUYECKUX HABBIKOB pa0OThI U MPOBEACHUS PAcueToB, B Te€UEHUE O0yUEHUs MPOBOISATCS
MEpONPHUATHS TEKYLIEH aTTecTald B BUAE ABYX KOHTPOJIBHBIX paboT B 3-0M ceMmecTpe U
CaMOCTOSITENIbHBIX PaboT (B ayIUTOpHUH) B 00OUX CeMeCcTpax M3yUeHUs NUCIUIUIMHBL. Takxke
OPOBOJATCS  KOHCYNbTaMU  (MpU  HEOOXOOUMOCTH) IO  paszdbopy 3agaHuid  Juis
CaMOCTOSITENIbHOM pabOThl, KOTOPBIE BHI3BATIN 3aTPYAHEHHUS.



OK3aMeH MpPHUHUMAeTCs IO SK3aMEHAIMOHHBIM OwnieraMm, KaXKIbli M3 KOTOPBIX
BKJIIIOYAaeT B ceOs JBa TEOpEeTHYECKUX Bompoca. Ha caMoCTOATENbHYIO TMOATOTOBKY K
9K3aMEHY BbIACIAETCS 3 IHA, BO BpEMs MOATOTOBKH K DK3aMEHY IIPEyCMOTPEHA TPyIIIOBas
KOHCYJIbTaIUsl.

OcBoUTBH BONPOCHI, U3JIaraeMbI€ B IIPOLIECCE U3YUCHHS JUCIMILIUHBI « DIEKTPUIECTBO
U MarHeTH3M» CaMOCTOSITEJIbHO CTYJEHTY KpailHE CJI0KHO. JTO CBA3aHO CO CJIOYKHOCTBIO
U3y4aeMoro marepuasna u 0oabinM 00beMoM Kypea. IloaTomy nocenienue Bcex ay IMTOPHBIX
3aHATUN SIBJIAETCS COBEPLIEHHO HEOOXOAMMBIM. be3 ymopHBIX M peryispHbIX 3aHATHI B
TE€YEHHE CEMECTPA CAATh dK3aMEH 10 UTOraM U3YyYEHHUs IUCLUIUIMHBI CTYJEHTY PAKTUYECKU
HEBO3MOJKHO.



