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1. et ocBOeHMS TUCHMIIIUHBI

Hensamu npenojaBaHus AUCLMIUIUHBL « DJIEKTPUUECTBO U MarHETU3M» SIBIISIOTCA:
- U3y4YCHHE UCTOPHH M BOKHEHIINX (PU3MUECKUX OTKPBITHH, CBA3AHHBIX C DJIEKTPUICCKIMHU U
MarHUTHBIMH SIBJICHUSMHU, 00OOIEHHEM OMBITHBIX (aKTOB U (OPMYIMPOBKONW Ha MX OCHOBE
IPUHLIUIIOB TEOPUH 3JIEKTPOMarHeTu3Ma, NpuBOIALIeH K cucTeMe ypaBHeHU MakcBena;
- (popMHUpOBaHUE YMEHHMI M HaBBIKOB HCIOJb30BAHUS TEOPETUUECKUX 3HAHUN JJIS pELIeHUs
NPaKTUYECKHX 33]1a4 KaK B 00J1aCTH SJIEKTPUIECKUX U MATHUTHBIX SIBJICHUH, TaK ¥ HA MEXKIUC-
LUIUTMHAPHBIX FPAaHUIIAX IaHHOTO Kypca ¢ APYTUMH pa3aenaMy (GU3HKH.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbl

JucuunnuHa «OJIEeKTPUUYECTBO M MarHeTU3M» OTHOCHUTCA K 00s3aTeNbHOM 4YacTu
brnoka 1 u sBasiercst yacTbro Moy «O0mas pu3uka.

Jly11 0CBOEHUS JaHHOM TUCUUIUIMHBI CTYACHTHI IOJIKHBI BJIaIeTh MaTEMaTUYECKUM all-
apaToM BEKTOPOM M TEH30pHOI'O aHajln3a, YMEHHUEM BBIYHMCISATh OCHOBHBIC MPOU3BOJHBIE U
uHTerpabl. JJuciumimza « DIeKTpUuecTBO U MarHeTU3M» UCIOJIb3YEeT 3HAHUS, MOJyYEHHbIE
IpU U3YYEHUHU AUCLUIUINH «MexaHuka», «MosekymspHas (puznka», «MaTeMaTHuecKuil aHa-
n3», « BEKTOPHBIN U TEH30PHBIN aHAINU3.

JucuumuinHa «QJIeKTpUYECTBO U MarHeTU3M» CO3/1aeT MPEANOCHIIKY i Ooee riry0o-
KOTO OCBOEHHSI MOCTENYIOINX AUCUUIUINH: «ONTHKa», «ATOMHAs PU3NKa», «DIEKTPOANHA-
MUKI.

3. [lnanupyemble pe3yJibTaTbl 00yUeHHUS] MO JUCIHHUIJINHE, COOTHECEHHbIE ¢ TJIAHUPYe-
MBIMH pe3yJbTaTaMi 0CBOEHHS 00Pa30BaTeIbHOI MPOrpaMMbl

[Ipouecc u3yueHns: TUCIUILIMHBI HaMpaBieH Ha GOPMHUPOBAHUE CIEAYIOUINX dJIEMEH-
TOB KoMreTeHuil B coorBeTcTBUU ¢ ®I'OC BO, OOIT BO u npuobpeTeHus cienyomux 3Ha-
HUM, yMEHUH, HABBIKOB U (UJTM) OMBITA AEATEIHLHOCTH:

30BBIC 3HAHUS
B obnacTtu pu-
3WKH U PaaHo-
(bu3MKH U uc-
MOJIb30BATh X
B mpoeccuo-
HaJILHOM Jies-
TEJBHOCTH, B
TOM YHCIIE TIe-
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JeSTeTbHOCTH

3aJ1a4M, BHIOH-
paet crocol ee
pereHus

dopmupye- HNuauxarop Ilepeyenn
Masi KoMIe- | JOCTHKeHUs! IVIAHUPYEMBIX pe3yJbTaTOB 00y4eHHs
TeHLHA KOMIIeTeHIIUH
(xox u pop- (xox u pop-
MYJHMPOBKAa) | MYJHPOBKA)
OowmenpogeccnoHATbHbIC KOMIIETCHIIUH
OIIK-1 NJ_OIIK-1.1 | 3narts:
Crniocoben OcyuiecTBiIsIET | — MOHSTHUE AIEMEHTAPHOIO 3apsiia, MOJIEIN TOUEYHOIO U
NPUMEHSATH 0a- | IOCTAaHOBKY HEMPEPbIBHOTO paclpeAeieHus 3apsijia, MOHITHE DJIeK-

TPOCTATUUECKOIO MOJISL U METOJ] €T0 OIIUCAHMSI,
— MPUHLIMII CYTIEPIIO3ULMH TOJIeH;

— TeopeMy ['aycca; TeopeMy O LMPKYJSLUH BEKTOpPa
HaNpsHKEHHOCTHU 3JIEKTPOCTaTUYECKOTO TOJIS;

— OIMCaHUE AIIEKTPOCTATUYECKOrO MO MPU HAITUYUU
IPOBOJIHUKOB U JAUIJIEKTPHUKOB;

— 3aKOHBI IOCTOSIHHOTO TOKA;

— OCHOBHBIE ITOJIO’KEHHSI KJIACCUYECKOI TEOPUHU 3JTEKTPO-
IIPOBOAHOCTH, €€ JOCTHKEHUS U TPOTUBOPEUHS;

— CIOCOOBI CO3/IaHMsI CTAIIMOHAPHOTO MarHUTHOT'O MOJI,
METO/]Ibl €T0 OIMCAHMUS;

— TeopeMy O LIUPKYJISALUN BEKTOPA HAMPSKEHHOCTH Mar-
HUTHOTO TOJISL;

— MIPUPOAY Jlua-, napa- u peppoMarHeTusma,




dDopmupye-
Masi KomIle-
TeHIHA
(xox u ¢op-
MYJIMPOBKA)

HNuauxkarop
AOCTUIKEHUS
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Ilepeuyennb
IUIAHMPYeMBbIX pe3yJIbTATOB 00yUeHH s

— ypaBHeHHs MakcBeiia B MHTErpajabHOH U auddepen-
UaTbHON (hopMax; TpaHUYHBIC YCIOBUS JJISI BEKTOPOB
OJIS;

— (yHmamMeHTaabHbIe (PU3NYECKHUE 3aKOHBI DJIEKTpOMar-
HETH3Ma, WX SKCICPHUMEHTAILHOE IOITBEPIKIACHUE U
IpaHMIIBI TPUMEHUMOCTH;

—  TPUHIUIBI paOOTHI MPOCTEHINNX ETICH;

- METO/Ibl aHAJIHM3a AIEKTPUUECKUX LETICH;

— CHCTEMBI €JIMHUI] U3MEpPEHHS (DU3MUYCCKUX BEIHYHH,
¢u3nUecKre KOHCTAHTHI U UX Pa3MEPHOCTb.

YMeTh:

— IPUMEHSATH 3aKOHBI 3JIEKTPOMarHeTu3Ma Jijisi pacuera
CTaIlMOHAPHBIX JIEKTPUUECKUX U MATHUTHBIX TOJICH;

— UCTIOJIb30BaTh METOJ] 3€PKAIBHBIX U300paKECHUS IS
pacyeTa 3JEeKTPOCTAaTHUECKUX TOJIEH IPU HATMYUH TIPO-
BOJIHHKOB;

— U3MEPSTH U BBIYUCIISATH EMKOCTHU 3apsKEHHBIX TPO-
BOJIHMKOB, KOHJCHCATOPOB, COSIUHEHHI KOHEHCATO-
poB;

— U3MEPSATH U BBIYHUCIISATH COMMPOTUBIICHUS, BETUYMHBI
TOKOB, HanpsixeHust, J/[C, MontHoCTH;

— UCTIOJIb30BaTh METOJ BEKTOPHBIX AUArpPaMM U KOM-
MJICKCHBIX aMIUIUTY/I JIs1 pacueTa Lernei KBa3ucTalmo-
HApHOTO IEPEMEHHOTO TOKa;

- aQHAJIM3UPOBATh XaPAKTEPUCTUKH TETNeH IO CXe-
MaM WX pe3yJbTaTaM dKCIIEPUMEHTOB;

— pelaTh 3aja4M aHAJIN3a LETei.

Na-0OIIK-1.2
[Ipumensier
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HUS NIPUKIIAJ-
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YuCIIe Me1aro-
THYECKOH nes-
TEJIbHOCTH

Baagern:

— HaBBIKAMH PEIIEHHUs TUIIOBBIX 3aa4 Kypca « IeKTpH-
YeCTBO U MarHeTU3M», IPUOINKEHHON OLICHKH MOPSIIKA
(UBUYECKUX BEIMYNH,

— HaBBIKAMH CAMOCTOATEIHHOU PabOThI C HCTOYHUKAMHU
UHpOpMAINH;

— HKCIIEPUMEHTAIILHOTO U PACUETHOIO MOIYUYEHUS UH-
(dbopmari 0 BpEMEHHBIX M YaCTOTHBIX XapaKTePUCTH-
Kax JUHEUHBIX [EeTIEN.

4. O0béM, CTPYKTYpPA U coiepKaHue TUCHUILTHHBI

OO61mas TpyJ0eMKOCTh AUCIUILIIMHBI COCTABISET 5 3a4eTHBIX equHull, 180 akaj. yacos.




Ne | Tembl (pa3aeJibl) Buabl y4eOHbIX 3aHATHI, ®DopMBbI TEKYLIET0 KOH-
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TPUIECKUN TOK
pabota Ne 1
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5 |HOCTb TBEPIBIX T€I. | 5 | 5 | 5 1 3amaHus 111 CaMOCTOSITEIb-
Toku B Bakyyme, ra- HOM pabOoTHI
3ax M 3JIEKTPOIUTAX
6 [TocTostHHOE MarHuT- 314l6 1 4 3amanust 1711 CaMOCTOSITEIb-
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Coaep:kaHue pa3aeioB IHCHUILTHHBI

1. DnexkTpocTaTnyeckoe 1moJje B BaKyyme.

Kpatkwuii ncropudeckuii 0030p MpeACTaBICHUH 0 MPUPOJE dIEKTPUIECTBA U MarHeTU3Ma. DJIeKTpoMar-
HUTHOC I10JI€ KaK MaTepI/laﬂbeIﬁ HOCHUTECJIb DJICKTPOMArHuTHOI'O B3aHMO}16ﬁCTBHH. 3HeKTpM‘~IeCKI/Ie 3apsaabl 1 UX
CBOUCTBA: JIEMCHTAPHBIN 3apsA] U €0 MHBAPUAHTHOCTD, /IBa BHUJia 3apsA/10B; 3aKOH COXpaHCHHUA U JUCKPETHOCTDH
3apsana. Molieny TOYEYHOTO U HEMPEPBIBHOTO pachpesesieHus 3apsanoB. 3akoH Kynona. DkcriepuMeHTalbHas
IIPOBEPKaA 3aKOHA Kynona. :)HGKTpOCTaTI/I‘IGCKOG noJie. IToneBas TPpAaKTOBKaA 3aKOHa KyJ’IOHa.

BekTop HanpsiKEHHOCTH 3JIEKTPOCTATUYECKOTO OIS, IPUHLIMIT CYIIEPIIO3ULUHU TTOJIEH.
CuIioBbIC JIMHUM 3JIEKTPOCTATHYECKOTO T0JIs1. HanpsiyKeHHOCTH MOJIsi TOYEUHOTO 3aps/ia.

IToTok BexTOpa HanpsbkeHHOCTU. Teopema ["aycca u ee mpuMeHeHHEe K pacuyeTy MoJjiel HEKOTOPbIX 3apsi-
JKEHHBIX CHMMETPUYHBIX Tell. uddepernnanpaas popma TeopeMsr ["aycca.

PaGora cun momnst npu nepemeniennu 3apaaoB. Llupkysiius BekTopa HanpspkeHHOCTH. [loTeHmanbpHbIi
XapakTep AMEKTPOCTATHIECKOTO MO DISKTPUISCKUI MOTEHINAT H €T0 HOPMUPOBKA. DKBUIIOTCHITHATBHBIE T10-
BEPXHOCTH.

CBs13b MOTEHIMAJIa ¢ HAIPSHKECHHOCTBIO DJICKTPOCTATUYCCKOI'O ITOJIA. HOTCHHI/Ia.H I10JIs1, CO31aBacMoOro
TOYEYHBIM 3apPSIIOM, CUICTEMON TOUSUYHBIX 3apsI0B, JUIOJIEM, HEPEPHIBHBIM paciipeneicHneM 3apsinoB. Omnuca-
HUE SJICKTPUYECCKOIO IOJIA C UCTTIOJIb30BAHUEM ITOTECHIMAJIA. HHHOJ’IL B OJHOPOAHOM U HCOJAHOPOJHOM II0JIC.

2. DJIeKTPOCTATHYECKOE M0JIe MPH HAJHYNU MPOBOTHHKOB.

Pacnipenenenue 3apsa0B Ha MOBEPXHOCTH MPOBOAHHMKA. DKBUIOTCHIMATBHOCTh MPOBOJHUKA. Hamps-
JKCHHOCTP TIOJISI BOJIM3H MOBEPXHOCTH MPOBOJIHUKA. 3aBUCHMOCTh OBEPXHOCTHOH IJIOTHOCTH 3apsIOB OT KpH-
BU3HBI [TIOBEPXHOCTH. CrekaHue 3apsa0B C OCTpHUs.

HpOBO,HHI/IKI/I BO BHCIHIHEM J3JICKTPUYCCKOM I10JIC. HaBeﬂeHHBIe 3apsabl. 3H€KTpH3aHI/IH Yepe3 BIUAHUC.
DneKkTpocTaTHYecKas 3aliTa. Y4eT Mo HaBEeICHHBIX 3apsAIoB. MeTo]| 3epKalbHBIX H300paKeHUH.

[Notenmman npoBogHuKa. EMKOCTE yennHeHHOTO TIpoBOAHKKA. CHCTeMa MpOBOIHUKOB. KoHaeHCATOPEI
" UX EMKOCTB. COGIII/IHCHI/DI KOHIEHCATOPOB.

3HepFI/I$I B3aPIMO,Z[eI>iCTBHH CHUCTEMBI HEMMOABUXHBIX TOYCYHBIX 3apA10B. 9Hepr1/1}1 BSaHMOHeﬁCTBHH npu
HENpEephIBHOM pacnpesesieHnu 3apsaaoB. CoOOCTBEHHAS SHEPTU. DHEPTHS 3apsDKEHHOTO KOHIEHCATOpa. DHEPTHUs
1 TUIOTHOCTD DHEPTHUHU DJICKTPOCTATUICCKOIO I10JIA.

3. DJleKTpoCTATHYECKOE T0JIe TPU HAJTUYHMH TUIJIEKTPUKOB.

CBoOomHble W CBsI3aHHBIE 3apsAabl. MOJEKyJsIpHAas KapTHHA — TOJSPU3AINH
IUAJIEKTPUKOB. Bektop mnonsgpuszanuu. HanpsokeHHOCTh  ANEKTPUYECKOrO  MMOJdsS B
IUAIEKTpUKaxX. [(udnekTpudeckass TPOHUIAEMOCTb. BEKTOp 3JIEKTPUYECKOTO CMEMICHUS.
Teopema ['aycca npu HanTU4UUK TUIIEKTPUKOB.

DJeKTpUIecKoe ToJIe Ha TPAHUIIE IBYX JUIJICKTPUKOB, TPAHUIHBIC YCIOBUS I BEKTOPOB HAIIPSDKEHHO-
CTH U JJIEKTPUYIECKOTO CMEIICHUA

4. ITocTOSIHHBIH JIEKTPHYECKHH TOK.

JIBrKeHue 3apsA/ioB B AJIEKTPUUYECKOM MOJe. DNeKTpuueckuid Tok. [InoTHOCTH TOKa.
YpaBHEHHE HEMIPEPHIBHOCTU. DJIEKTPUUECKOE TOJIE BHYTPU U BHE MPOBOJHUKA MPU HATUYUHU
MOCTOSIHHOTO TOKa. YCJIOBUSA CYUIECTBOBAHUS MOCTOSSHHOTO ToKa. 3akoH Oma s
OJIHOPOJIHOTO ydacTka 1enu. COnmpoTUBIIEHHE MPOBOJIHUKOB. 3aBHCHUMOCTh COMPOTHUBIICHUS
MPOBOJHUKOB OT Temneparypel. llonstue o cBepxmpoBogumocTH. 3akoH Oma B
Qg depeHraIbHoR Gopme.

WN3meHeHne mnoTeHuuMana BOOJb MPOBOAHMKA C TOKOM. CTOpPOHHUE CHIIBI.
Onexrpoasmxymas cuia (J/C). 3akon Oma s ydactka 1ienu, conepxkaimero S/C, u mis
3aMKHYTOM LEIHU.

PaGora u MomHOCTH B II€MU TMOCTOSHHOTO ToKa. 3akoH Jxoyms-JleHia.
HuddepennmansHas popma 3akoHa Jxoymns-Jlenmna.

JIuneiinble nenu. Ilpasuna Kupxroda u nux npuMeHeHue i pacyeTa pa3BeTBICHHBIX
3JIEKTPUYECKUX LIETIEN.

5. JeKTponpoBOAHOCTH TBePAbIX Teud. TokM B BakyyMme, ra3ax u 3JIeKTPOJIUTAX.

Knaccudukanus TtBepapix Ten (MPOBOJHUKU, TUAIIEKTPUKU, MOIYIPOBOJHUKH).
[Ipupona snexrpuyeckoro Toka B Meramiax. OmbiTel Pukke, Mannensimrama, I[lananexkcu,
Tonmena u Ctroapra.

DJEMEHThl KJIACCUYECKONM TEOPUHU DIIEKTPOIPOBOJHOCTH METAIOB. TpyaHOCTH
KJIACCUYECKOU TEOPUHU DIIEKTPOIPOBOJIHOCTH METAJIOB.

[lonsiTue O 30HHOW TEOPUU TBEPABIX TEN. DHEPreTUYECKHE 30HBI METAJIJIOB,



MOJIYTIPOBOJTHUKOB W JUANEKTpUKOB. (CoOOCTBEHHas MW TpPUMECHas TMPOBOJUMOCTH
MOJIYyIIPOBOIHUKOB. TemneparypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOJHOCTH MOIYTPOBOAHUKOB.

P-n-nepexon, BonbT-aMIiepHasi XapaKTEPUCTU-KA p-n-miepexona. Bwimpsmiisioniee
JleicTBUE p-n-niepexoaa. [1oaynpoBOIHUKOBBIN THOI.

OnexTpuueckuid TOK B Bakyyme. PabOoTa BbIXoJa »3JEKTPOHOB U3 MeTajlia.
TepmoanektpoHHas smuccusi. Tok B BakyyMe. DIEKTPOHHBIE JIAMITHI.

OnekTpuueckuii TOK B Tazax. [Ipomecchl HMOHM3AIMM W PEKOMOHWHAIUH.
HecamocTosiTenbHBII M CaMOCTOATENbHBIA pa3psapl M MX BUABL. BonbT-ammnepHas
XapakTEepUCTUKA ra30Boro paspsaa. [lonsTue o miaszme.

[IpoBOAMMOCTD 3JIEKTPOIUTOB. DJIEKTPOIMTHUECKass auccouuanus. 3akoH Oma aiid
AIIEKTPOJINTOB. 3akoHbI Papases.

6. I[locTosiHHOE MATHUTHOE TI0JI€ B BAKYyMe.

MarHuTHOE€ TMOJ€ MOCTOSHHOTO TOKa. MAarHuTHbIA MOMEHT KOHTypa C TOKOM.
[TocTostHHOE MarHUTHOE TOJIe B Bakyyme. BekTop MmaruuTHoM nHaykuuu. 3akoH buo-Casapa-
Jlarmaca. MarautHoe moJsie MPSMOT0, KPYTrOBOTO M COJICHOMJAIBHOTO TOKOB. L{upkysmsius
BEKTOpAa MAarHUTHOM MHAYKIMHU B CTAllMOHAPHOM cClly4yae. 3aKOH MOJHOro Toka. Buxperoil
XapakTep MarHUTHOTO TOJIS.

Cunber B maruutHoM mnose. Cwia Awmnepa. B3aumopeiictBue TOkoB. /[lelicTBue
MarHUTHOTO TOJISl Ha 3aMKHYTBIA KOHTYP C TOKOM. MOMEHT CWJI, IEHCTBYIOIIUX HA KOHTYP C
TOKOM.

JleficTBUE SIEKTPUYECKOTO M MAarHUTHOTO ToJied Ha JBWKymwmiics 3apsa. Cuna
Jlopenua. Onpenenenrie yaenbHOro 3apsjia 3JeKTpoHa.

7. IlocTossHHOE MATHUTHOE M0JI¢ B MATHETHKAX.

Marnetuku. OnucaHre MarHUuTHOTO TOJiA B MarHeTukax. HamarumuenHocts. Bekrop
HaIpPSKEHHOCTH MarHUTHOTO 110J1s1. CBSI3b HAMArHWYEHHOCTH C HAMPSX)KEHHOCTHI0O MArHUTHOTO
nosiss. MarHuTHass NpPOHUIAEMOCTh. ['paHMuYHBIE YCIOBUS Il BEKTOPOB HWHAYKUHUUA U
HaIpPSKEHHOCTH MAarHUTHOTO TOJISL.

Juamarnetuku. Mexanu3m HamariuuvuBanud. [ mpomarautHoe otHomenue. [Ipupona
JMaMarHeTu3mMa, JJapMopoBa mpereccus. [[naMarautHas BOCHPUUMYHMBOCTH. He3aBucHMOCTD
JMaMarHUTHOM BOCIIPUUMYHBOCTH OT TEMIEPATYPBHI.

[TapamarneTukn. MexaHu3M  HaMarHW4MBaHUs. [ MPOMAarHUTHOE  OTHOILIECHUE
3aBHCUMOCTb MMapaMarHuTHOM BOCIPUUMYMBOCTU OT TeMrepaTypsbl. 3akoH Kropu-Belica.

®eppomarHeTHku. ['upomarautHoe otHomeHue. OnbIT DiHIITEHHA-1e Xaa3za. Kpusas
HaMarHM4eHHOCTH U NeTis rucrepesuca. JJomensl. ['panunel mexay noMeHaMu. MexaHu3Mbl
nepeMarHu4YuBaHus. 3aBHCUMOCTh (PepPOMArHUTHBIX CBOMCTB OT Temmeparypsl. Touka Kropu.
[TocTOsITHHBIE MATHUTHI.

8. DyleKTpOMArHUTHAS HHAYKIIUA.

Pabota npu nepemenieHrN MPOBOHUKA C TOKOM B MarHUTHOM 1oJjie. OnbiTel Dapajes.
DnexTpoMarHuTHas MHAyKUus. 3akoH Papaznes u npasuio Jlenna. 31C nuayknun. Buxpesbie
TOKHU.

Camounaykuus 1 B3aumouHaykus. 3/1C caMonHAYKIMH. DKCTPaTOKU 3aMbIKaHUS U
pa3mbikaHus. MIHOYKTUBHOCTb. DHEpPrusi MarHUTHOTO MOJS TOKOB. DHEPrUs U IIOTHOCTH
SHEPTrUU MarHUTHOTO TOJIA.

9. KBazucranuoHapHble JJIeKTPUYEeCKHE e,

[Tonyuenne nepemennoi DJIC. KBazucrannonapusle Toku. Llenu kBazuctaimoHapHOro
nepeMeHHoro Toka. llenmum, copepkamue: HMCTOYHHMK MEepeMEHHbIX CTOpoHHUX OJIC,
CONPOTUBIIEHWE U E€MKOCTh; UCTOYHHMK IepeMeHHbIX cTopoHHUX JJIC, comportuBieHue u
WHIYKTUBHOCTB; UCTOYHUK CTOpoHHUX J/[C, compoTuBieHHE, EMKOCTh U MHAYKTUBHOCTb.
Metoa BEKTOPHBIX AMArpaMM U KOMIUIEKCHBIX aMIUIUTy 1. Mmienanc.

PabGoTa 1 MOIITHOCTH B 1IETIH NIEPEMEHHOTO TOKa. JIelCcTBYyIOMNE U CpeTHNE 3HAUYCHUS
MEPEMEHHOT0 TOKa. AKTUBHAs M peaKTUBHAS MOITHOCTbD.

Pe3oHaHCHI B IeNM IEPEMEHHOTO TOKA.



OcHoBHBIE cBenieHHs 0 Tpex(dazHoMm Toke. [IpenMyIiecTBo mpuMeHeHus TpeXxpazHoro
TOKa B TEXHUKE U IIEpeadye MEKTPOMarHuTHOM SHEPTUHU HA PACCTOSTHUE.

OcHoBHBIE CBE/ICHUS 0 CKUH-3((eKTe.

10. DaexrpomarnuTHoe  moJsie. Cucrema  ypaBHeHmii  MakcseJsuia.
JIEKTPOMATHUTHBIEC BOJIHBI.

Toku cmemenns. Buxpesoe anekrpudeckoe nosue. OneITel DiixeHBanbaa u Poynanna.
OnektpomarHutHoe mojie. Cucrema ypaBHeHH MakcBemia B MHTETpaIbHOM U
muddepennmanbHoi popme. Gu3nyecKuii CMBICT OT/IENBHBIX YPABHEHUH CUCTEMBI.

OTHOCHUTENBHOCTh  3JEKTPUUECKOIO0 M  MAarHuTHOro nmnosied. VHBapuaHTHOCTH
ypaBHeHHI MakcBeiia OTHOCHUTENIbHO IpeoOpa3oBanuil JlopeHua npu mepexojie OT OAHOM
MHEPLMATIbHOW CHUCTEMBl OTCYETa K JAPYroil Kak BBIPAXKEHHME CIPABEAJIMBOCTH MPHUHLUIA
OTHOCHUTEJILHOCTH ISl SJIEKTPOMAarHUTHBIX SIBJICHUM.

CnenctBust w3 ypaBHeHMM MakcBemna. BonHoBoe  ypaBHenue. Ilnockue
JJIEKTPOMAarHUTHBIE BOJHBI B OJAHOPOJHOM IIPOCTPAaHCTBE, HUX cBoiicTBa. CKOpoOCTh
pacmpocTpaHeHust BOJTHBI. M3imydeHne smekTpoMarHuTHBIX BodH. Ombitel ['epma. O0beMHas
IUIOTHOCTB DHEPTUM JIEKTPOMarHuTHOro noss. [lotok sneprun. Bekrop YmoBa-IloiiTunra.

5. Obpa3oBaTe/ibHbIe TEXHOJIOTHHM, B TOM YHCJ€ TeXHOJIOTHH FJIEKTPOHHOI0 00y4eHHusl U
AUCTAHLIHMOHHBbIE 00pa3oBaTe/ibHble TEXHOJOTHH, MCHOJb3yeMble NMPH OCYIeCTBJIECHUHU
0o0pa3oBaTeIbHOIO NMpouecca no JMCHUIIHHE

B mporecce 00yueHust UCTIONB3YIOTCS CIEAyIOIUe 00pa3oBaTeIbHbIE TEXHOJIOTHH:

BBoaHasi Jek1us — JaeT MEpPBOE IEIOCTHOE MPEACTABIECHUE O JUCIUIUIUNHE U OPHEH-
TUPYCT CTYACHTA B CUCTCMC U3YUCHUA I[aHHOfI JUCHUITIINHBI. CTyI[eHTbI 3HAKOMSATCA C Ha3HaA-
YeHHEM U 3aJJauaMU Kypca, €ro poJibio U MECTOM B CUCTEME YUe€OHBIX TUCIUIUIMH U B CHCTEME
MOJITOTOBKU B 1eoM. JlaeTcst KpaTKuii 0030p Kypca, UCTOpHUsSl Pa3BUTHUSI HAYKH M MPAKTHKH,
JOCTHKEHHS B 3TOM cdepe, UMeHa U3BECTHBIX YUEHBIX, U3J1araloTcs MepcreKTUBHbBIE HApaB-
JICHUA HCCHGHOB&HHﬁ. Ha »>toit JICKIUU BBICKA3BIBAKOTCA MCTOANYCCKUC U OpPraHU3allMOHHBIC
0COOEHHOCTH PabOTHI B paMKax TaHHOM JUCUHUIUIMHBI, a TAK)KE JAeTCsl aHAJIN3 PEKOMEHTyeMOi
y4e0HO-METOINIECKON TUTEPATYPHI.

AxkageMuveckasi JeKIus (WIN JICKIUs 00IIeTro Kypca) — MOCIeI0BaTeIbHOE U3JI0XKe-
HUC MaTCpuajia, OCylmCcCTBIIACMOC MPCUMYILICCTBCHHO B BUAC MOHOJIOTa MPCIIogaBaTeClIA. Tpe-
0OBaHHUA K aKaJeMHUECKOM JIEKI[MI: COBPEMEHHBI HAayUHbI YPOBEHb U HaChIIIEHHas: HHDOP-
MaTHBHOCTb, yOeIUTeNIbHAs apryMEHTAIHsL, JOCTYTHAsI ¥ TIOHATHAsI peyb, YeTKasi CTPyKTypa U
JIOTHKa, HAJIMYKE SPKUX MPUMEPOB, HAYYHBIX J10Ka3aTeIbCTB, 000CHOBaHUH, (PaKTOB.

IIpakTHYeckoe 3aHSITHE — 3aHATHE, MTOCBIIIEHHOE OCBOCHHIO KOHKPETHBIX YMEHUN U
HABBIKOB U 3aKPEIICHUIO TIOJYyUYEHHBIX Ha JIEKLIUU 3HAHUH.

KouncyabTanms — 3aHsitue, NOCBAMIEHHOE KOHCYIBTALMAM 110 OPTraHU3AIMKH CAMOCTOSI-
TeIbHON pabOThI, OTBETAM Ha BOIIPOCHI CTYAEHTOB WIIN Pa300py TPYAHBIX TEM.

B mpomecce oO0yueHHMs HWCHONB3YIOTCSA CIEAYIOUIME TEXHOJOTHH 3JIEKTPOHHOTO
0o0y4eHHUs U AUCTaHIMOHHbIE 00pa30BaTeIbHbIE TEXHOIOTHHU:

DJIeKTPOHHBIA Y4eOHbI Kypc «IJeKTPUYECTBO M MAarHeTu3M (JIeKUUHM H
npakrnyeckue 3anatus) (P®-2150, 9H-2150, ®-2150)» B LMS JjeKTpOHHBbIH
yHusepcurer Moodle SApI'Y, B koTopoMm:

- TpeICTaBJIEeHbl 3aJaHUs AJIS CaMOCTOSITENIbHOM paboThl 00yYarommxcs Mo TeMaMm
JUCIIUIIINHEIL,

- OCYUIECTBIJIIETCS TPOBEJCHHE OTAEIbHBIX MEPONPUATUN TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH CTYEHTOB;

- TpeNCTaBJICHbI TEKCTHI JIEKIHI 110 OTACIbHBIM TeMaM JUCIUIIUHBL;

- IPEACTaBICHBl IpaBHJA IPOXOXKICHUS IMPOMEKYTOUHOM  aTTECTAlUU 110
JTUCIUIUINHE;



- TpEICTaBIE€H CIUCOK YYEOHOM JUTEpaTypbl, PEKOMEHIYEMOW MJii OCBOEHUS
JUCLUIINHBL,

- mpencTtaBieHa nHGopManusg o GopMe U BpEMEHHU NPOBEACHUS KOHCYJbTAIUil 1O
JUCLIUIUINHE B PEKUME OHJIAMH;

- TOCpeACTBOM (opyMa OCYIIECTBISETCS CHHXPOHHOE U (WIM) aCHHXPOHHOE
B3aUMOJICHICTBUE MEXIy OOyyarollMMHUCS W TpenojaBaTeleM B pPaMKax M3Yy4YeHHUs
JUCIUIUIAHBI.

6. [lepevyeHb JIMIEH3HUOHHOT0 W (MJIH) CBOOOJHO PACHPOCTPAHSEMOr0 MPOrPAMMHOIO
olecrieyeHusi, MCMOJIb3yeMOro INpPH OCYLIeCTBJICHHMH 00pa30oBaTeJbHOIO Mpolecca Mo
AUCHUILINHE

B npouecce ocyiecTBieHus: 00pa30BaTEIbHOTO Mpoliecca M0 JUCHUIIIMHE UCTIOIIb3Y-
I0TCS:

111 hOpMUPOBAHMSI MATEPUAJIOB JUIs TEKYILEro KOHTPOJIs YCIIEBAaeMOCTH U ITPOBECHNUS
POMEXYTOUHOIN aTTecTalyu, A (POPMUPOBAHUS METOJUYECKHX MaTepUaloB MO AMCLHU-
IUIMHE:

- mporpammbl Microsoft Office;

- uznarenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepevyeHb COBPpEeMEHHBIX NPO(eCCHOHATBHBIX 023 JAHHBIX U MH(OPMAIMOHHBIX CIIPa-
BOYHBIX CHCTEM, HCIOJIb3yeMbIX NPH OCYLIeCTBJIEHUH 00pa30BaTe/IbHOr0 Npouecca no
AMCUHMILINHE (IPH He00X0AMMOCTH)

B npouecce ocyiecTBieHus: 00pa30BaTENbHOTO Mpoliecca M0 TUCHUIIIMHE UCTIOIb3Y-
I0TCS:

aBTOMaTH3UpOBaHHas OubnuoreyHo-uHpopmannonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php.

8. IlepeyeHb OCHOBHOI U JONMOJHHUTEIbLHONH Y4eOHOM JIUTEPATYPbl, pecypcoB MH(pOpma-
HMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « UHTepHeT» (MPU HE00X0AMMOCTH), PEKOMEH/1Y-
eMBbIX /1JI51 0CBOECHH S TMCHHIIHHBI

a) OCHOBHAs JIUTEepaTypa
1. Cuyxwun, /1. B. O6mwmit kypc ¢pusuku. T. 3. DnexkTpudecTBo : yueOHoe nocodue : s
By30B. / CuByxuH /l. B. - 5-e uzn. , crep. - Mocksa : ®UIMATIJIUT, 2009. - 656 c. -
URL : https://www.studentlibrary.ru/book/ISBN9785922106733.html
2. HUponos U. E. 3agaun mo obmieit ¢pusuke: Yued. mocodbue mis By3os. / U. E. Upoaos -
6-¢ u3n., crepeorur. - CII6.: JIanp, 2004. - 416c¢.
0) 10MOJTHUTEJIbHAS JIUTEpaTypa
1. CasenneB U. B. Kypc o6mieit ¢pusuku: B 5 ka. Yueb. mocobue mis By30B.. KH.2, Diek-
TpuuecTBo u MarHeTu3M. / M. B. CaBenbeB - M.: Actpens, ACT, 2004. - 336¢..
2. 3amayu Mo MEKTPOCTATHKE: METO. YKka3aHus. / cocT. M. A. Ky3nemnosa; fpoci. roc. yH-
T um. II. I. Jlemunosa, Hayu.-meton. coBer yH-ta - Spocnasns: Apl'Y, 2009. - 27 c.
DneKTpOHHBIA BapuaHT: http:// www.lib.uniyar.ac.ru/edocs/iuni/20090731.pdf.
3. @®pum, C. D., Tumopesa, A. B. Kypc o0meit ¢puzuku : yaeoHuk a7 By3os / C. 3. Opu,
A. B. Tumopesa. B 3 1. T.2 : DnexkTpruyecKue u 3JIeKTpOMarHuTHbIE siBJIeHUS. - 10 u3.,
crepeorut. - CII0.: Jlans, 2006.-518 c.
4. CusyxuH [1. B. O6mwmit kypce ¢puszuku: yued. mocodue st By30B : B 5 1.. T. 3, Dnektpu-
yectBo. / JI. B. CuByxun; M-Bo o6pa3zoBanusi P® - 4-e uzn., crepeorun. - M.: duzmar-
mut : MOTU, 2004. - 654
B) pecypchl ceTn «AHTEepHET»




1. DnextponHas 6ubnmoTeka yueOHbIX MaTtepuaioB SApl'yY
(http://www lib.uniyar.ac.ru/opac/bk_cat find.php).

9. MaTepuajbHO-TeXHUYeCKas 0a3a, HeoOXoaMMasi 1Jisl OCYLIECTBJIEHUs 00pa3oBaTe/ib-
HOI0 Mmpoiiecca no JMCUUNInHE

MartepuanbHo-TeXxHUYecKasi 6a3a, HeoOXoaumasi AJisg OCYIIECTBICHUS 00pa30BaTeib-
HOTO TIpoliecca Mo AUCIUIUIMHE BKITIOYAET B CBOM COCTAB CIEIUAIbHBIC ITOMEIIECHHUS:

— yueOHbIEe ayIUTOPUH JIIsl TPOBEACHUS 3aHITUH JIGKIIMOHHOTO THIA U MPAKTUYECKUX

3aHATUN (CEeMHHAPOB);
— yueOHbIE ayJUTOPHH IS TIPOBEACHUS TPYIITIOBBIX M MHIUBUIYATbHBIX KOHCYJIbTA-
LM,

— yueOHbIe ayIUTOPUU ISl IPOBEACHUS TEKYIIETO KOHTPOJIS U MPOMEXYTOUHOM aT-
TeCcTalllH,

— TIOMEUICHHUS ISl CAMOCTOSITETTLHOM PaboThI;

— TIOMEUICHMS JJISi XpaHCHHS W MPOQPMIAKTHYECKOTO OOCITYKHBAHUS TEXHUYCCKUX
CpencTB OOydeHHs.

CriennanbHbIE TTOMEIICHHS] YKOMIUIEKTOBAHBI CPEACTBAME O0YUICHHUS, CITYKAIIMUMU JJIs
MIpEACTABICHUS YueOHOW HH(pOpMAIMK OOJIBIIION ayIUTOPHH.

[TomereHus At CAMOCTOSITENTEHOM PabOTH 00YUYaOIUXCSI OCHAIIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOKHOCTBIO MOAKIIOUEHUs K cetu «/HTepHeT» u obecriedyeHreM 0OCTyma B
AIIEKTPOHHYIO WH(OPMAIIMOHHO-00PAa30BATEIBHYIO CPEAY OpTaHU3aIIH.

Yucno nocajiouHbIX MECT B JIEKIIMOHHOM ayAUTOpUU OO0JIbIIe 100 paBHO CIIMCOYHOMY
COCTaBy IMOTOKA, a B ayAUTOPUU ISl MPAKTHUECKUX 3aHIATHI (CEMUHAPOB) — CIUCOYHOMY CO-
CTaBy IPyIIbl 00y4arOIIHXCSl.

ABTODBI:

3aB. Kad). MUKPORJIEKTPOHUKH U 00111el (HU3UKH,

I.¢.-M.H. Kysnenosa 1. A.
cT. npenof. kap. MOD, x.¢.-M.H. Pomanos /I.H.



IIpuniaoxenne Nel k paGouei nporpaMme AUCHHUILIMHBI
«JIEKTPUYeCTBO 1 MATHETU3M»

@®oHJ OLIECHOYHBIX CPEACTB
AJI NPOBE/CHUS TeKylIero KOHTPOJISA YCIeBAaeMOCTH U MPOMEKYTOYHOH aTTecTAlUH
CTY/IEHTOB 0 JUCHHUILINHE

1. TunoBble KOHTPOJILHBIE 32JaHUS WM HHbIE MATePHAJIbI,
HCNOJIb3yeMble B Ipolecce TeKylero KOHTpoJis ycreBaeMocTH

3agaHus 1151 CAaMOCTOATEIBLHOM PadoThI
(aaHHble 3aaCZH1/l}Z 6bINOJIHAIOMCA cmydenmom CAMOCMOAMEINIbHO U npenodaeameﬂeM 6 06}1361-
menvbHOM nopsioke nposepsromcs, nposepka copmuposannocmu OIIK-1, unouxamopol
U] OIIK-1.1)

3ananus nmo reMe Ne 1 «Jy1eKTpocTaTHYeCKOe MOJIe B BAKYyMe»:

1. DOmnekTpocTaTHKa: HOBTOPEHUE IIKOJIBHOTO MaTepHania Io 3JIeKTpHuecTBy (3akoH Ky-
JIOHA, BEKTOP HANPSHKEHHOCTH, IPUHLUI CYTIEPIO3ULUH ToJ1ei). OnpeaeauTs Noa0xke-
HUE TOYKH, B KOTOPOI HANPSKEHHOCTh paBHA HYJIIO BOJIM3HU BYX HEOIMHAKOBBIX 3apsi-
noB ql 1 q2 , HaXOSMIMXCS HA PaCCTOSHUM X. PaccMOTpeTh ciiydan: a) OJHOMMEHHBIX
3aps/10B (B aynuTopun); 0) pasHOMMEHHBIX 3apsaaoB (1/3). [Ipumep 1. [O2] 3agaum 3.1,
3.2,3.4,3.13,3.14 [[12]

2. TloBTOpHUTH MaTepuas U3 BEKTOPHOTO M TEH30PHOTO aHAJM3a: IOTOK BEKTOpA, IPajH-
€HT, JUBEepreHuus, porop, Teopembl Octporpaackoro-I'aycca u Crokca. ITpumep 2,
1.15, 1.16, 1.17, 1.21 [O2 ]. 3amaum 3.22, 3.23, 3.24, 3.25, 3.26, 3.32, 3.34 (a), 3.38,
3.35,3.49 [[2]

3aganus no teme Ne 2 «ueKTpocTaTHYeCKOe MOJIe IPH HAJTUYMHU POBOJHUKOBY:

1. 3amaum 3.62,3.63,3.104,3.112,3.115,3.116, 3.118 [[12]; 3anaua nByX KOHIIEHTpHYE-
cKkuX cep, paIuyCchl KOTOPBIX U3BECTHBI, TAKXKE H3BECTEH 3apsj OJHOM cdepsl: 1) 3a-
psbKeHa BHYTPEHHSS, BHELIHSS 3a3eMIIACTCS; 2) 3apshKeHa BHEIIHSS, BHYTPEHHAS 3a-
3emuisiercsi. KakoBo oTHolIeHHE 3aps10B Ha cepax, U B KAKOM CIIy4yae cHcTeMa sIBIIs-
ercs chepudecknuM KonaeHncaropom? Ipumep 1, ctp. 17 [02].

2. Meron nzobpaxkennii: mpumep 1. ctp. 12 [02], 3amaum 3.64, 3.53, 3.56, 3.58, 3.61, 3.65.

3aganus no teme Ne 3 «uekTpocTaTH4YecKoe MoJie NPH HAJTHYMHU ANIJICKTPUKOB:
1. JIMdPneKTpuKH B 3JIEKTpUUECKOM moje: mpumep 2, ctp.13 [02], 3.76, 3.78 (0), 3.86.
2. 3apauu ¢ koHaeHcatopom:3.106, 3.133,3.144, 3.202, 3.203.

3aganus no teme Ne 4 «IloCcTOSIHHBIN 31eKTPUYECKUH TOK»:
1. TlocrostHHBIN 211. TOK: mpumep 1 ctp. 24 [02], 3.144, 3.151 (6), 3.153, 3.156, 3.170,
3.179, 3.180, 3.183.
2. Pabota u MOIIHOCTH B 311. nienu. Mcrounnku Toka u HanpspxeHus (3/[C). Beraucnenue
MOJTHOH, moje3Hor mourHocted, KIIJ[ ucTtounuka, cpaBHEHHE PEKUMOB paOOTHI: 3a-
nauu 3.187, 3.188, 3.189,3.191(6), 3.192, 3.193, 3.195, 3.208.

3ananus mo teMe Ne 5 «JIeKTPONPOBOAHOCTH TBePAbIX Tesl. Toku B Bakyyme, ra3ax u
IJIEKTPOJIUTAX»:
1. 3amaum 3.208, 3.209, 3.214, 3.218 [[A2]. TeopeTuueckuit MmaTepran Ha CaMOCTOATEIb-
HOE M3y4YEHHE: TOKH B Ta3ax, BUJbI Fa30BOro paspsana [1].

3aganus no teme Ne 6 «IlocTosiHHOe MATrHUTHOE 110JIe B BAKYyMe »:



1. Pacuer MarHMTHBIX ITOJIEH, CO3JAHHBIX YYAaCTKAMU IIPSIMOJIMHEMHBIX U KPYTOBBIX TOKOB
B Bakyyme: 3.221,3.222,3.224,3.225, 3.226(0), 3.229(a,B), 3.231(6) [A2]. Pacuer mar-
HUTHOW WHAYKIIMU cojieHouaaiabHoro Toka 3.241 [[A2]. 2. Cunbl B MarHuTHOM TOJIE:
3.252,3.254, 3.255(6), 3.256, 3.259(6) [12].

2. Cwuel B MarHuTHOM modie: 3.252, 3.254, 3.255(6), 3.256, 3.259(0)

3aganusa nmo teme Ne 7 «IlocTosiHHOE MATHUTHOE I0JI€ B MATHETHKAX»:
1. 3amaum 3.262, 3.263, 3.269, 3.389, 3.392, 3.394 [/12].

3ananus no teme Ne 8 «IJIeKTPOMATHUTHAS HHAYKIIHD):
1. TlpuBectu mpumepsl Ha mpaswio Jlenma. 3amaun 3.303, 3.312, 3.323, 3.324, 3.330,
3.335 (HaiiTu 3aBUCUMOCTH OT BpeMeHHU TokoB) [[12].

3ananns no teme Ne 9 «KBasucraumoHapHble dJIeKTPUYECKHE HETn»:
1. TIlepuonuueckue Toku. Metos BekTopHbIX auarpamm. 4.110,4.112,4.114,4.132,4.141,
4.143(0), 4.144, 4.156, 4.159, 4.162 [ 12].

KonTtpoJubnas pabora Ne 1
(nposepxa cpopmuposannocmu OIIK-1, unoukamoper /] OIIK 1.1, /] OIIK 1.2)

IIpumeps! 3aganmii:

1) HaiiTi HanpsKeHHOCTD 3JIEKTPUYECKOI0 OIS B LIEHTpe cdepbl paguyca R, eciu mo-
BEPXHOCTHAsE TUIOTHOCTH 3apsija 3aBHCHT OT MOJSIPHOTO yriia @ Kak o =ov cosO (oy =const,
oo >0).

2) IIpocTpaHCTBO MEXIy ABYMS JUIMHHBIMH KOAQKCHAJIbHBIMU LIWJIMHIPAMH, PAIyChl
KOTOPBIX R U R2, (R < Rz, nuanexkTpruyeckas IpOHUIAEMOCTh €) 3apsDKEHO ¢ 00bEMHOM MII0T-
HOCTBIO A, T1ie . HallTh HampspkeHHOCTH 3IEKTPUUECKOTo OIS ¥ MOTEHIUAN OIS .

3) Ompenenutsb 3apsj, NPOTEKAONINI yepe3 Kitod K IpH ero 3aMbIKaHUU B CXEME,
MpeACTaBIeHHON Ha puc.l. BHyTpennum conporuBiennem ucroununka JJ]C npeneOpeyn.

4) B cxeme (puc.2) ¢1=1,5 B, £2=2,0 B, &=2,5 B, Ri=10 Om, R2=20 Om, R3=30 Om.
BHyTpeHHMEe conpoTHUBIIEHUSI HCTOYHUKOB NpeHeOpexumo Manbl. Haiitu: 1) Tok uyepes comnpo-
TUBJIEHUE R/ ; 2) pa3HOCTb MOTEHIUATIOB (a- (.

Puc.1 Puc.2



IIpaBuia BRICTABICHUS OLICHKH I10 pe3yJIbTaTaM KOHTPOJILHOU Da6OTLI Ne 1.

OmeHka 1o pe3ysbTaTaM KOHTPOJIBHOI paboTsl Ne 1 cumTaeTcs B Gaymuiax 1o ciemayro-
IeMy MIPUHIUITY: IPAaBUIBHO BBHITIOJTHEHHOE

- 3aganne Ne 1 — 1 6am;

- 3agaune Ne 2 — 2 Oainia,

- 3aganne Ne 3 — 1 Oa;

- 3amanue Ne 4 — 1 Oaur.

Kaxnoe u3 3ajaHnii MOKET OBITH OLIEHEHO MOJOBUHOI 3asBJICHHBIX IO HEMY 0aJlIOB, B
cilydae, KOTJia IPH €ro BBITIOJTHEHUH MPABHIBHO TPUMEHEHBI pacdéTHBIC (OPMYJIBI, HO UMe-
I0TCS OLIMOKY B pacyeTax.

[TosnHOCTBIO HEMPABUIILHO BHINIOJHEHHOE 3aaHue — 0 OasioB.

MakcumanbHOE KOJINYeCTBO OANJIOB 110 HTOraM KOHTPOJIBHOI paboTsl Ne 1 — 5 Ganos,

5 6amiaM COOTBETCTBYET OIICHKE «OTIMYHOY, 4 OaiiaM — OIIEHKE «XOpOIIoy, 3 Oaiam
— OIIGHKE «yJIOBJICTBOPUTEIBHOY», 2 U MEHee 0aJIOB — OLIEHKE «HEYIOBJICTBOPUTEIBHOY (yMe-
HUSI Ha JIaHHOM JTaIle OCBOCHHUS JUCIUIUIMHBI He C(HOPMUPOBAHBI).

KonTtpoJsbnasi padéora Ne 2
(nposepxa cpopmuposannocmu OIIK-1, unoukamoper /] OIIK 1.1, /] OIIK 1.2)

IIpumeps! 3aganmii:

1. JIBa JIMHHBIX MPSMBIX B3aUMHO TEPHEHAMKYJSIPHBIX MPOBOJA OTCTOST APYT OT
JIpyra Ha paccTosHueq. B kaxxaom npoBojie Teuet Tok /. HailTh MakcuManbHOE 3HAU€HHUE CUITbI
AMIiepa Ha eIMHUILY JJIUHBI IPOBO/A B 3TOU CUCTEME.

2. Mex iy noJitocamu 3JIEKTPOMarHuTa HaXOJUTCS KaTylllKa, OCb KOTOPOW COBIAJAET C
HaIpaBJIeHHEM MArHUTHOTO mouist. [11ommans monepeyHoro ceueHus KaTymku S=3mm?, 4ucio
BUTKOB N=06(. Ilpu noBopote kaTymku Ha /80° BOKpYT €€ JuaMeTpa uyepe3 MOAKIIOUCHHBIN K
Hel OaJUTMCTHYECKUi raTbBAaHOMETP MPOTEKaeT 3apsia q=4,5 mxKn. Haiitu MOLyJIb HHIYKIIUA
MAarHUTHOTO TIOJISI MEXKy TIOJIFOCAMH, €CJIM CONPOTUBIICHUE AJIEKTpUUecKor nenu R=40 Om.

3. K UCTOYHHKY CHMHYCOMIAJIBHOTO HAMPSIKEHUSI C YaCTOTOM 0 MOAKIIOYMIN Mapaj-
JeNbHO KOHAEHCATOp eMKOCTH C M KaTyLIKy C aKTUBHBIM COIPOTHBIIEHUEM R U MHIYKTHUBHO-
cThi0 L. HaiiTh mOJIHOE CONMPOTUBIIEHUE ITOTO YYACTKA LIENH ISl IEPEMEHHOTO HAIIPSKEHUS C
YacTOTOU O.

4. TlocTpoUTh BEKTOPHYIO AMArpaMMy 3JIEKTPUUECKOW LIENU ¢ UCTOUHUKOM CHHYCOU-
JaJIbHOTO HAMPSDKEHUS YaCTOTOM ®, COAEpIKallel KoHAeHCaTop eMKOCTH C M KaTylIKy ¢ ak-
THUBHBIM COITPOTUBIICHHEM R U MHIYKTUBHOCTHIO L (10 3a1aHUIO TIPETO1aBaATEIs).

ITpaBuia BeICTaBJICHUS OLICHKH IO PE3YJbTATAM KOHTPOJABbHOU paboThl No 1:

OrneHka mo pe3yiabTaTaM KOHTPOJIBHOU paboThl Ne 2 cuuTaeTcs B Oayax Mo Cieayro-
[IeMY TPHUHITUITY: PABUIBHO BBITIOJTHCHHOE

- 3amanue Ne 1 — 1 Oai;

- 3amanue Ne 2 — 2 Oaia,

- 3amanue Ne 3 — 1 Oai;

- 3amanue Ne 4 — 1 Gat.

Kaxxnoe u3 3amanuii MOXKET OBITh OIIECHEHO TTOJIOBUHOM 3asBIIEHHBIX 10 HEMY OaJlIOB, B
ciTydae, KOTJia TPy €ro BBIITOJHEHUH MPaBUIBHO MPUMEHEHBI pacuéTHbIe (hOPMYIIBI, HO UMe-
IOTCS OIIMOKYU B pacueTax.

[TonHOCTBIO HEMPABUIILHO BBIMOJIHEHHOE 3a1aHue — ) 6aoB.

MaxkcumanbHOe KOJTMYECTBO OAJUIOB 110 UTOTaM KOHTPOJIbHOM paboTel Ne 1 — 5 6amos,



5 6amIaM COOTBETCTBYET OIICHKE «OTIMYHOY, 4 OaiiaM — OIIEHKE «XOPOIIoy, 3 Oasiam
— OIIGHKE «yJIOBJICTBOPUTEIBHOY», 2 U MEHEee 0aJIOB — OLIEHKE «HEYIOBJICTBOPUTEIBHOY (yMe-
HUS Ha TAHHOM dTare OCBOCHHUS TUCITUTUTHHEI HE C(HOPMHUPOBAHBI).

TecT aJ1s1 caMONpoBepKH MO pe3yJIbTaTaM OCBOEHHS TUCHUILINHBI Nepe] IK3aMe-
HOM (TecT npoBoAuTcs: B YK «Ju1eKTpHuecTBO U MarHeTu3M (JIEKIMH U MPAKTHYeCKHe
3ansaTus) (P®-21650, JH-2150, ®-2150)» B LMS Moodle)
(nposepka cpopmuposannocmu OIIK-1, unoukamopwvr UJ] OIIK 1.1)

B Tecte 25 Bompoca, 3a mpaBUIIbHBIN OTBET Ha Kaxabli Boripoc aaercs 1 6amn. Ha npo-
XOXJIEHUE TeCTa JaeTcs BpeMs 15 MUHYT.

KomngectBo HabpaHHBIX 0ayu10B OT 21 10 24 COOTBETCTBYET OILEHKE OTITHYHO.

KonnuectBo HaOpaHHbIX 0amioB OT 18 10 21 COOTBETCTBYET OLIEHKE «XOPOIIIOY.

KommgectBo HabpaHHBIX 6amutoB oT 15 10 18 cOOTBETCTBYET OICHKE «Y TOBIETBOPH-
TEJILHOY.

KonuuecTBo 6anmnoB MeHsIe 15 cooTBeTcTBYET o1ieHKe «HeynoBneTBOpUTEIBHOY.

IIpruMepHEBIE BOIIPOCHI TECTA

Bompoc 1. Monynb cHibl B3aUMOJAEHCTBUS ABYX TOUYEUHBIX 3apsJIOB ¢, U 5, HAXOISIIINXCS HA
PACCTOIHHUU " B BAKYYMC pPaBCH

_ 1 q192,
D=t
€ T
_ 1 q1q3,
2)F =1,
TEY T
_ 1 g9z,
3)F = 1
TEGE T
o1 q1qz,
HDE =735
TEY T
1
5)F = —112
4TEY T

Bonpoc 2. OnpeaeneHre BEKTOpa HANPSLKEHHOCTH 3ISKTPHYSCKOT0 IT0JIs M BEKTOP HAIPSKEH-
HOCTH 3JICKTPHUYCCKOTO ITOJII TOYCYHOT'O 3apAaa B BAKYYMEC BBITIAAAT CJICAYIOIINM O6Da3OM

F 7
DE=5, E=—1
q ameyr
- F = 7
NE ==, E=—"—;
q ATTEGT
= F » qr
3)E_?' E_4n'r3’
= F = 7
YHE=—, E=—"=
q 4TTEGT
— F —
5\ E==, E=—1—
q 4TTEYT

Bompoc 3. IloTeHIIMAI SICKTPUUSCKOTO MO TOYCYHOTO 3apsiga B BAKYyME PaBeH

__1 a,
1)([)_41'[507*2’
- 1 g.
2)(p_41'r£0r’
1
3)(P=Eg;

__1 ar

4)([)_411807”
1

5o =77




Bonpoc 4. Pa3HOCTh NOTEHIMAIOB (110 ONPEIeICHUI0) PABHA
D@1 —¢@ = flz[g X dﬂ;

2)@1— @2 = le Edl;

3)9i -9, = J; Edl;

4) P — @ = flz Edi;

51— ¢, = flz Edl.

BOHDOC 5. BCKTOD QJICKTPHUUYCCKOI'0O CMCIUICHUA (HO OHDeI[eJ'IeHI/IIO) PAaBCH
1)D = E + ¢,P;
2)D = yE + P;
3)D = &,F — P;
4) D= SOE + eoﬁ;
5)D = &E + P.

Bompoc 6. CBI3b BeKTOpa HANPSHKEHHOCTH ¢ BEKTOPOM DJIEKTPHUUYECKOT0 CMENIEHUS B U30TPOII-
HOM AMBJICKTPHUKE, KOTODLIﬁ HC ABJISICTCIA JJICKTPCTOM, B CJIyHac cna60ro BHCIITHCTO 3JICKTPU-
YECKOI'0 I0JIsI BRITJBLANUT CIEAVIOMMM 00pa3zoM

1) D= eoeﬁ + soﬁ;

2) D = gy¢€E;
3)D = &kE;
4)D = E;
5) D= soeﬁ .
Bompoc 7. EMKOCTh KOHIGHCATOPA 110 OMPE/ICICHHIIO PABHA
De=1y;
2)C = gU ;
C =-;
3) g Z,
4)C = e .
5) C = 80 U
Bompoc 8. OnpeneneHue CuIbl TOKa
nI=-%4
¢ dt
2) 1 = 5;
_ aq,
)1 = ac
Hi=4,
éit
51==2
ds

Bompoc 9. 3akon Oma 11 HEOAHOPOAHOTO VUYACTKA 1IEIU BBITJBIANUT CIEAYIOMMM 00pa3oM
)Rl = ¢, — @, £ E;
(01 — MOTEHIIMAJ y371a, U3 KOTOPOTO TOK | BBIXOJHT,

(5 — MOTEHIMAJ y3J1a, B KOTOPBIN TOK [ BXOAMT,



OJIC E 6epércs co 3HAKOM TIOJIOC, €CIIH NMPU 00X0JI€ 10 YYaCTKY IIEMU OT MEPBOTO y3Jia KO
BTOPOMY CHauaja BCTpeYaeM OTPULATEIbHbII MOJIOC HCTOYHHUKA, @ TOTOM HOJIOXKHUTEIbHBIH.
B o6patHom ciydae DJIC 6epércst co 3HaKOM MUHYC.

2)RI =@ — 91 L E;

(1 — IOTEHLIMAJ y3J]1a, U3 KOTOPOTrO TOK | BBIXOJHT,

¢, — IOTEHIMAJI y3J1a, B KOTOPBIN TOK | BXOAMUT,

DJIC E Gepércsi co 3HAKOM TIONIOC, €CITU MPH 00XO0e MO yYacTKy IeTH OT TEPBOro y3Iia KO
BTOPOMY CHauaja BCTpeYaeM OTPULATEIbHbIN MOJIOC HCTOYHHUKA, @ TOTOM HOJO0XKHUTEIbHBIH.
B o6patHom ciydae DJIC 6epércst co 3HaKOM MUHYC.

3)RI= ¢y — ¢ L E;

(1 — TOTEHIIUAI y3J1a, H3 KOTOPOTO TOK | BBIXOJHT,

¢, — IOTEHIMaN y37a, B KOTOPBIA TOK [ BXOJUT,

DJIC E Gepércst co 3HAKOM MHUHYC, €CJIA IpU 00X0JIe TI0 YYacTKy IIETH OT IEPBOTo y3Ja KO
BTOPOMY CHauaja BCTPEYaeM OTPULATEIbHbIIN MOJIIOC UCTOYHHUKA, @ OTOM IHOJIO0KHUTEIbHBIH.
B obparnom ciryuae DJIC Gepércst co 3HAKOM ILTIOC.

Bompoc 10. ConpoTuBiIeHNE OQHOPOIHOTO JUHEHHOTO OPOBOAHNKA PABHO
1
DR=p3

)R =S5,
g
B)R=p
l
4)R = E,S
Bompoc 11. DJIC o onpeneIeHuio paBHa
1)E = qAcr;
2)E =2
Asn_
3) ﬁ - F’
4 E = P
SYE =A..
Bompoc 12. 3akox Oma B tuddepennmanbaoi popMe BBIMIISLINT CIEYIOIMM 00pa3oM
> _ 2
1)] - E’a_)
2)j = oE;
3)j =0oE;
4)j = E;
L _E
==

Bomnpoc 13. Tlpasuna Kupxroda 3Byyar cieayonmm 00pa3oM cieayonmM o0pasoM
1) IlepBoe npaBmiio Kupxroda riacut, yto anredpandeckas cyMma TOKOB BETBEH, IIpUHA IIIE-

zz(ig):(x

JKalUX OJHOMY KOHTYpPY LIEIIH, PaBHa:



Bropoe npasuiio Kupxroda riaacur, yto anredpanueckas cyMMa HalpsKEHUH Ha PE3UCTUBHBIX
3JIEMEHTaX B BETBSX, CXOJAIIUXCS B HEKOTOPOM y3Je, paBHa anreOpanmdeckoit cymme DJIC,

D (&R = ) (HE.
7 K

2) IlepBoe npaBuino Kupxroga rnacur, 4ro anredOpanyeckas cymma TOKOB BETBEH, CXOISAIUXCS

Z(ilj) = 0.

J
Bropoe npasuiio Kupxroda riacut, uro anredpandeckas CyMMa HapsyKeHUH Ha Pe3UCTUBHBIX

BXOOAIIMWX B OTH BCTBH:

B Ka)XJIOM y3J1€e 110001 11enH, paBHa:

AJIEMEHTAaX 3aMKHYTOI'O KOHTYpa paBHa HYJIIO:

+I;R;) = 0.
2. (R

J
3) IlepBoe npaBuio Kupxroda rioacur, 4ro anredpandeckas cymMma TOKOB BETBEH, CXOASAIIUXCS

Z(ilj) = 0.

J
Bropoe npasuiio Kupxroda riacut, uro anredpandeckas CyMMa HapsyKeHUH Ha Pe3UCTUBHBIX

B Ka)XJIOM y3J1€ J11000i 11enH, paBHa:

3IIEMEHTaX 3aMKHYTOT0 KOHTYpa paBHa anreOpandeckoit cymme D/1C, BXOAAIINX B 3TOT KOH-

Typ:
Z(inRj) = Z(iEk)-
7 X

Bompoc 14. 3akon Jxoyinsg-JleHna Juig OMHOPOIHOTO YYACTKA IIEIMH BBITIBIINT CJIEAVIONINM

o0pazom

1) Q = RI3;

2) Q = RI?;

3)Q = UI?

40 =UI
. 12

50Q=—

Bonpoc 15. Onpenenenne Moayas BEKTOpa MAarHUTHON MHIYKIMHU C IIOMOIILIO MOMEHTA CHII,
JEHCTBYIONIETO Ha HDO6HBII>'I TOK, BBITJIAAUT CICAYIOIINUM O6Da3OM

1) B — Mmax;

m
2) B = MpaxPms

3) E’ — Mmax,

Pm ’

4)B =-tm

Mmax

5) B = Hmin
Pm

Bompoc 16. 3axkon buo-Casapa-Jlatuiaca st TOka B KOHTYDE BBITIISIINT CIIEAVIOIIMM 00pa3zoM
o 1laix(#=r7
1 a5 < 1=

=]




7=’

- 1di(7-r'
DB =i (*|)
4)dB = :‘_;—’[d(f(:gl)].

7-r

Bompoc 17. 3akon Amnepa IMeeT BHUJ
1) dF, = IdiB;

2) dF, = I[dl x B;

3) dF, = I[B x di];

4) dF, = IBdl,

5)dF, = I[di x B].

Bompoc 18. Beibepute npaBuiibHOE HAPaBJICHUE CUIIBI AMIiepa

1))




Bonpoc 19. MarauTtHas yacth cuibl JIopeHIia paBHa
1) F = q¥B;

) F = [5 x §],

) F = q[v x §],

4)F = q[v x B];

S)F = q[§ X D).

BOHDOC 20. BBI6CDI/ITC IIPABUJIBbHOC HANIPABJICHUC CHUJIbL HopeHua
1)
qg>0
—_—

=

3)



q<0

v

(©B
Bompoc 21. 3akoH 31eKTpOMarauTHOW MHAYKIMU Papagest BEINISAAT CIEAVIONIMM 00pa3oM
dd
1)—=0;
dt

Dﬁ=—§;
3)Ei =%
4) E; =35
S)E; = -2,

Bompoc 22. Beibepute npaBiibHOE HAMIPABJICHUE MHIYKIIMOHHOIO TOKA B IpaBwiie JleHna

1)

- €
®B T
EEE—

€

2)
/;

€
®B T
EEE—

€

3)



A~

Bonpoc 23. YpaBHennss MakcBeJia B HHTEIpAJILHOM BHJIEC 3aIIMCHLIBAIOTCS CICAYIOIMM 06]38.—

30M
1)
ngdqu,
j£§d§=0,
j@EdT—d BdS
T dt ’
%Hdz—f*d§+df5d§
- )/ dt
2)
%l_))dg':q,
f§d§=o,
fﬁdi— d]EdS
o dt ’
%ﬁdfzfjd§+—fDdS
3)
jéﬁds*:o,
%Edf':q,
fﬁdi— dfﬁd*
d )

Bomnpoc 24. BLI6€DI/IT6 OpaBUJIbHO IMOCTPOCHHYIO BCKTOPHYIO JAHarpaMmy AJjIsd

CXEMBI
X, > Xc)




IIpaBuJIbHBIE OTBETHI

Bonpoc Ne | Bapuant Bonpoc Ne | Bapnant
OTBETa 0TBETA
1 5 13 3




Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
OTBETA OTBETA
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. CIHCOK BONPOCOB W (WJIN) 32/IaHUI VI IPOBECHUS POMEKYTOYHOM aTTeCTAlUN

10.

(nposepxa cpopmuposannocmu OIIK-1, unouxamop HJ] OIIK 1.1)
Cnucok BONPOCOB K IK3aMeHY

ONEKTPOMAarHUTHBIE B3aUMOJEHUCTBUS B IPUPOAE. DIEKTPUUECKUE 3apsbpl U UX CBONCTBA!
AJIEMEHTAPHBIN 3apsij ¥ €70 MHBAPUAHTHOCTD; 1BA BUJA 3apPsI/10B; 3aKOH COXPAaHEHHUS U JTAC-
KpPETHOCTb 3apsiaa. Moieny ToueyHOro U HEMPEPBIBHOTO PACTIPEAEIEHUS 3apsII0B.

3akoH Kynona. OkcniepuMmeHTanbHas npoBepka 3akoHa Kynona. IloneBas TpakToBKa 3a-
koHa Kynona.

DnexTpocTaTiueckoe nosie. Bekrop HanpsKEHHOCTH JIEKTPOCTaTUYECKOro MO , MPUH-
1IN Cyneprno3uuuu nojaeil. CUiIoBble TMHUM JIEKTPOCTAaTUYECKOrO nmosisl. HanpsxkeHHOCTh
10JI1 TOYEUHOTO 3apsi/ia, CUCTEMBI TOYEUHBIX 3apsAJI0B, HENPEPBIBHOTO PACIpPEIEICHUs 3a-
PAIOB.

ITorok BekTOpa HampskeHHOCTH. Teopema ["aycca aJisi BEKTOpa HANPSKEHHOCTH JIEKTPO-
crarudeckoro nois . JuddepennuansHas popma reopemsl ['aycca.

[Ipumenenne TeopeMsl ['aycca Kk pacdeTy MIEKTPUYECKUX IOJIEH B BaKyyMe, CO34aBaEMbIX
OZTHOPOJIHO 3apsKEHHBIMU TEJIaMHU PA3IUYHOM KOHUTrypanuu (0ecKOHEeYHas MI0CKOCTb,
napajuiesibHble PpAa3HOMMEHHO 3apsiKEHHBIE IUIOCKOCTH).

[TpumeneHnne TeopeMsl ['aycca Kk pacueTy JMEKTPUYECKUX TI0JIE€H B BaAKyyMe, CO3/1aBaeMbIX
OITHOPOJITHO 3apsDKEHHBIMH TeJIaMH Pa3IMYHON KoH(puUTrypauuu (cheprudeckas 000J04Ka U
map, 6€CKOHEYHO JJIMHHBIA WINHAD).

PaGora cun nosnst npu nepemertieHuu 3apaa0oB. Lupkymsmus Bektopa HanpsbkeHHOCTH. [o-
TEHIUAJIbHBIN XapaKTep NIEKTPOCTATUYECKOTO MOoJsA. Pa3HOCTh MOTEHIMANIOB. DIEKTpHUYE-
CKH MOTEHIMA U €r0 HOPMHUPOBKA. DKBUIIOTEHIIMAJIbHbIE TOBEPXHOCTH.

CBs13p OTEHIIMANA € HAIPSYKEHHOCTHIO 2JIEKTpocTaThueckoro noud. [lorennuan nons, co-
3/1aBa€MOT0 TOYEYHBIM 3aps/I0M, CUCTEMOM TOYEYHBIX 3apAJ0B, AUIOJIEM, HENIPEPHIBHBIM
pacnpezaeneHueM 3apsaaoB. OnucaHne NEKTPUIECKOTo MO ¢ UCIOIb30BaHUEM IIOTEHIU-
ajna (IKBUIOTEHLIMAJIbHBIE TOBEPXHOCTH)

OJNEKTPOCTaTUYECKOE T0JI€ BHYTPH 3apsDKEHHOTO IPOBOJHUKA. ODKBUIOTEHIUAIBHOCTH
pOBOAHMKA. HampskeHHOCTH 1MoJIst BOTM3M MTOBEPXHOCTH IMPOBOIHUKA. 3aBUCUMOCTH T10-
BEPXHOCTHOW IUIOTHOCTU 3apsiioB OT KPHUBHU3HBI NMOBEPXHOCTH. CTEKaHUE 3apsAlIoB C
ocTpus. MeTajunyecKuil 3KpaH.

[Torenunan npoBonHuka. EMKOCTh yeauHeHHOro npoBofgHuka. Cucrema IpOBOJHUKOB.
Kongnencarops! u ux emkocTb. EMKOCTB m10ckoro konaeHncatopa. CoeJMHEHHUsI KOHJIEHCa-
TOPOB.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.
32.

OHeprus B3aUMOJEHCTBUS CUCTEMBI HETIOIBMKHBIX TOUEUHBIX 3aps/10B. DHEPIUs B3aUMO-
JecTBUS MPU HENIPEPHIBHOM pacrpenieneHuu 3apsiioB. CoOCTBEHHas SHEPIrHsl 3apsKeH-
HOTO Tea.

OHeprust yeAMHEHHOTO 3aps’KEHHOTO NMPOBOJHUKA. DHEPIrHs 3apsuKeHHOTO KOHAECHCAToOpa.
DHeprus U IIOTHOCTh SHEPTUH IEKTPOCTATUUECKOTO OIS

OnexkTpuueckuit Aunosnb. JunoiabHbIi MOMEHT. MonekyisipHas KapTHHA MOJISpU3aLUU AU-
ANeKTPHUKOB. [lonspu3aliMoHHbIe WU CBSI3aHHBIE 3apsbl. BEeKTOp MOIsSpU30BaHHOCTH .
Teopema I'aycca [u1st BeKTOpa MOJIIpU30BaHHOCTH . [ paHUUYHBIE YCIOBUS AJIsl BEKTOpa IMO-
JSIPU30BAaHHOCTH.

Bekrop snexTpudeckoro cMerienus . Teopema ['aycca npu Hatmuuu An31eKTpuKkoB. CBs3b
MEX/1y BEKTOpaMH HalpsHyKEHHOCTHU U 3JIEKTPUUECKOT0 cMeleHus . J{uanexkTpuyueckas npo-
HUIIAEMOCTb.

DJEKTpUYECKOE 10JI€ HA TPAaHULIE ABYX JAUIIEKTPUKOB, IPAHUYHBIC YCIIOBUS AJI1 BEKTOPOB
HalMpsDKEHHOCTH U AJIEKTPUYECKOTO CMEIIEHHUS .

Onextpuyeckuil Tok. Cuia Toka. [110THOCTH TOKa. YpaBHEHUE HENPEPHIBHOCTU. YCIIOBUS
CYLIECTBOBaHMS MOCTOSIHHOTO TOKA.

3akon OMa a1l OJJHOPOIHOTO ydacTka menu. 3akoH Oma B auddepernnansHoil popme.
DneKTpuuecKoe Nojie BHyTPU M BHE MPOBOHUKA MPU HAJMYUHU ITOCTOSHHOTO TOKA.
ConpoTtuBiieHne NpoBOAHUKOB. COMPOTUBIEHNE TPU MapaIEIbHOM U M10CIE10BaTEIbHOM
COEMHEHUH MPOBOIHUKOB. 3aBUCUMOCTb CONPOTUBIICHHSI IPOBOHUKOB OT TEMIIEPATYPHI.
[ToHsATHE O CBEPXIIPOBOJAUMOCTH.

M3meHeHne noTeHuana Bojab MPOBOJHUKA ¢ TOKOM. CTOPOHHHME CHIIBL. DJIEKTPOABUXKY-
mas cuna (3C). 3akon Oma st ydactka 1enu, conepxaiiero J/C, u ais 3aMKHYTOM
LETIH.

. Pabora 1 MOIIIHOCTH B IIENH MTOCTOSHHOTO TOKa. 3akoH /[xoyns-JIeHua ans oqHOPOAHOTO U

HEOJHOPOAHOTO yuacTKoB 1ienu. J{uddepennuansuas ¢popma 3akona JIxxoynsa-Jlenna.
PasperBiennsie nmuHeiiHble niend. [IpaBuna Kupxroda u ux npuMeHeHue 11 pacuera pas-
BETBJICHHBIX JIEKTPUYECKUX LEEH.

OKCIIEpUMEHTAJIBHOE OIPENIEICHHE 3apsa 3JI€KTpoHa (onblT MumukeHa).
Knaccudukanus TBepapix Ten (MPOBOJHUKHU, AUAIEKTPUKH, MOTynpoBoAHUKH). [Ipupona
AIIEKTPUUYECKOTO TOKa B MeTaiuiax. OnbiTel Pukke, Manaensimrama, [lananekcu, Tonmena
u Crroapra.

DJeMEeHTHI KJIaCCUYECKOUW TEOPUH SIEKTPOIPOBOAHOCTH MeTaiioB. OObsICHEHHE 3aKOHOB
Owma, /Ixxoyns-Jlenna, Bunemana-®panua. TpyTHOCTH KJIACCUYECKON TEOPUH HIEKTPOIPO-
BOJHOCTH METAJLJIOB.

[TonsiTHE O 30HHOW TEOPUU TBEPABIX TEJ. DHEPreTUYECKHUE 30HbI METAJUIOB, MOIYPOBO/I-
HUKOB M JU3JIEKTpUKOB. COOCTBEHHAss M MpPUMECHAasl MPOBOJUMOCTH MOIYPOBOIHUKOB.
TemneparypHas 3aBUCHMOCTb 3JIEKTPONPOBOIHOCTH MOJIYITPOBOJHUKOB.

P-n-nepexon, BonbTaMIiepHasi XapakTEpPHUCTHKA p-n-nepexoja. MexaHu3m BbITPSMIICHUS
TOKa.

DNEKTPUUYECKUN TOK B 3JIEKTPONUTaX. [[pOBOAMMOCTD AIEKTPOIUTOB. DIEKTPOIUTHIECKAS
nucconuanus. 3akoH OMa 11 37eKTpoiauToB. 3akoHbl Dapajes.

OnexTpuueckuit Tok B razax. [Iporeccsl noHn3anuu u pekomOuHanuu. Busl razoBoro pas-
pana. HecamocrositenbHblid pa3psa. BoibrammnepHas XapakTEpUCTHKa HECAMOCTOSATEIb-
HOTO ra3oBoro paspsnaa. CamocroarenbHblid paszpsaz. IloHaTue o razopaspsaHoi IuiasMe.
Tneronuii pa3psa.

MarauTHO€ 10Jie TOCTOSTHHOTO TOKa. MarHuTHBIA MOMEHT KOHTYpa ¢ TOKOM. [locTostHHOE
MAarHuTHOE 1oJie B BakyyMe. Bekrop MaruutHoi nHAYKUMHK . 3akoH buo-Casapa-Jlamaca.
MarsuTtHoO€ 10J1€ IPSIMOTro TOKA.

3akoH bruo-Casapa-Jlamnaca. MarHuTHOE 1oJie KPyroBOTO TOKa.

Teopema I'aycca muist BEKTOpa MarHUTHOM MHAYKLMHU. BUXpeBON XapaKTep MarHUTHOTO
nosis. Teopema 0 HUPKYJISIUU BEKTOPAa MAarHUTHOM MHIYKIIMH B CTALIMIOHAPHOM CIIy4ae.
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37.
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Cunbl, 1efCTBYIOIINE HA TOK B MarHUTHOM MoJje. 3akoH Amnepa. BzaumonelictBue 1Byx
napajuieNbHBIX OECKOHEYHO JITMHHBIX MPSIMBIX TPOBOJHUKOB C TOKOM.

MarauTHO€e noJie ABMKYIIErocs 3apsaa. [{edicTBue MarHuTHOTO MOJIsl HA ABWKYILIUNCS 3a-
psan. Cuna Jlopenua.

JleficTBHE€ MarHUTHOTO ITOJISI HA 3aMKHYTBIN KOHTYP ¢ TOKOM. MOMEHT CHJl, IeUCTBYIO-
[IMX Ha KOHTYp ¢ TOKOM. PaboTa npu nepeMenieHrn KOHTypa ¢ TOKOM B MarHUTHOM IIOJIE.
Marsetuku. Onucanue MarHUTHOTO I0JI B MarHeTUKax. BeKTop HaMarHM4eHHOCTH .
BekTop Hanpsy)KeHHOCTH MarHUTHOTO oJist . TeopeMa o HUPKYJIALMKA BEKTOPA .

CBs13b BEKTOpa HAMarHMYE€HHOCTH C BEKTOPOM HAINPSKEHHOCTHIO MAarHUTHOTO TOJIS .
MarnuTHas NpoHUIIAeMOCTb. MAarHuTHOE N0JIe B OAHOPOJAHOM MarHeTUKe.

['pannynble ycaoBUs 1Usl BEKTOPOB MHIYKLUHU U HANIPSHKEHHOCTH MAarHUTHOTO MOJISA .
Juamarnetuku. Mexanusm HamarunuuBanus. [ mupomarautHoe otHowenue. [Ipupona nua-
MarHeTu3Ma, JJapMopoBa npeneccus. JluamarauTHass BOCHPHUMMYHMBOCTH. HezaBUCMMOCTB
JUaMarHUTHON BOCIPUUMUYUBOCTU OT TEMIEPATYPHI.

[Tapamarneruku. MexaHu3M HaMarHUYUBaHUs. | MPOMarHUTHOE OTHOIIEHUE 3aBUCH-
MOCTh TapaMarHUTHOM BOCHPUUMYHMBOCTH OT TeMIiiepaTypsl. 3akoH Kropu-Belica.
®eppomarHeTuku. ['upomarautHoe otHoueHue. OnbIT DifHIITeHA-1e Xaa3a. Kpusas
HaMarHM4eHHOCTH U MeTis ructepesuca. Jlomensl. ['panuisl Mexxay nomeHamu. Mexa-
HU3M HaMarHW4YUBaHUs. 3aBUCHMOCTb (DEPPOMArHUTHBIX CBOMCTB OT TEMIEPATYPHI.
Touka Kropu.

DnekTpoMarHuTHas uHaykuus. 3axkod Papanes u npasuio Jlenma. C unaykuu. Bux-
peBoe anekTpuyeckoe none. JAuddepenunansaas popma 3akoHa Dapanes.
Camounaykuus. 9J1C camonnaykiuu. MHIykTuBHOCTh. TOKM NPU 3aMbIKaHUU U Pa3Mbl-
KaHWUM LIeTH, COAEPIKaIEN KaTylIKy UHAYKTUBHOCTH.

OHeprus MarHUTHOTo NoJjs. [IOTHOCTE 3HEPTUHY MarHUTHOT'O TOJIS.

[lernu KBa3UCTAaIMOHAPHOIO MEPEMEHHOTO TOKa. Llenu, comepxaniie: HCTOUHHUK MTEPEMEH-
HeIX cTopoHHUX OJIC, compoTHBIIEHHE, €MKOCTb M WMHJyKTUBHOCTb. BekTopHas aua-
rpamma. 3akoH OMa JiJ1s1 MepEMEHHBIX TOKOB.

[enu kBa3ucTalMOHAPHOIO IEPEMEHHOIO TOKA, COJIEPIKaLME: ICTOYHUK IEPEMEHHBIX CTO-
ponuux J/IC, conpoTHBJIEHUE, EMKOCTh U HHAYKTUBHOCTh. METO/I KOMIUIEKCHBIX aMILIH-
tya. UMnenanc. Pe3oHanc HanpskeHUn.

Pa3BeTBieHne mepeMeHHbBIX TOKOB. PE30HAHC TOKOB.

MowHOCTb, BblIEIAEMAs B LIENU NEPEMEHHOr0O TOKa. JIeHCTBYIOIIME 3HAYEHUS IEPEMEH-
HOT'O TOKa.

DnexTpuueckuii konedaTenbHblid KOHTYp. CoOCTBeHHBIE Kosiebanus, popmya TomcoHa.
3aryxatomue kojaebanus. BeinykieHHbIe KoieOanus B KOHType. Pe3onanc.
OTHOCHUTENBHOCTD 3JIEKTPUUECKOI0 U MAarHUTHOTO Nosiel. IHBapHMaHTHOCTh ypaBHEHUM
MakcBeia OTHOCHTENLHO TIpeoOpa3oBanuii JlopeHiia mpu nepexoae OT OJHON WHEPITH-
aJIbHOM CUCTEMBI OTCYETA K JPYIroi KaKk BbIPAKEHUE CIPABEUIMBOCTY IPUHIUIIA OTHOCH-
TEJIBbHOCTH JIJIS1 AJIEKTPOMATHUTHBIX SIBICHUI.

Toxu cmemenus. Buxpesoe anextpuueckoe nose. Cucrema ypaBHeHU MakcBenia B MH-
TerpanbHoi U auddepeHnnanbHoi hopme. OU3NUECKU CMBICT OTACIBHBIX YPaBHCHUN
CUCTEMBI.

BonnoBoe ypaBHeHue. [1n0cKkue 31€eKTpOMarHuTHbIE BOJIHBI B OJTHOPOJIHOM IIPOCTPaH-
ctBe. CKOpOCTh pacrpocTpaHeHus BoJIHbL. OObeMHas INIOTHOCTh SHEPTUHU dIIEKTpOoMar-
HUTHOTO NoJis1. BekTop Ymona-IloliTunra.

3. [IpaBujia BbICTABJIEHUS OIIEHKH

B sx3ameHanmoHHbIe OWIIET BKITFOYAETCS JBA TEOPETUUECKUX Bompoca. Ha moaroroBky

K OTBCTY HACTCs HC MCHCC lgaca.



IIo uToram sk3amMeHa BRICTABIISICTCS OHA U3 OIICHOK: COTIIUYHO», «KXOPOLIO», «yOOBJIC-
TBOPHUTCIIBHO» UJIN «HCYAOBJICTBOPUTCIIBHO).

Onenka «OTIHYHO» BBICTABISETCS CTYACHTY, KOTOPBI BOCIPOU3BOJIUT OCHOBHBIE
TEOPEMBI M 3aKOHBI DJIEKTPOMArHETH3Ma U MX HHTEPIIPETUPYET, BHITIOIHSET B IIOJIHOM 00BEME
MaTeMaTHUYECKUE BBIKJIAJKU U BOCIIPOU3BOAUT (PU3MUECKUE U MAaTEeMaTUUYECKUE PACCyKICHUS
B TIpOIleCcCe MX BBIBOZA, TOYHO HCIIOJIB3YET TEPMHHOJIOTHIO OOIIeH (DU3UKH, CTHIMCTUYCCKA
IPaMOTHOE, JIOTHYECKH MTPABUIILHOE U3J1araeT OTBEThI HAa BONPOCHI, YMEET AejaTh 000CHOBAH-
HBI€ BBIBO/IbI, BBITOIHSIET IOCTAHOBKY 3a/1a4l, PACCUUTHIBAET CKASIPHBIX U BEKTOPHBIX XapaK-
TEPUCTUK 3JIEKTPOMArHUTHOIO II0JIsl, OPUEHTUPYETCS B OCHOBHBIX TE€OPUAX, KOHLEMUUAX U
HaIpaBJIEHUAX M0 U3yyaeMOW AMCLUMILUIMHE U JaBaThb UM KPUTHUYECKYIO OLIEHKY, Y4acTBYET B
aKTUBHOM CaMOCTOATENbHOM paboTe Ha MPAaKTUUECKUX 3aHATHSX, OTBETHII HAa BOIPOC 3K3aMEHa
4-5 u3 5 6atoB, cnan KOHTPOJbHBIE paboThl Ne 1 1 2 Ha OLEHKY «OTJIMYHO» WIH «XOPOIIO»
WIN BBIMTOJIHWII 33JJaHUs U3 IaHHBIX KOHTPOJIBHBIX pab0T Ha 3K3aMeHe NpaBuiIbHO Ha 80%.

Onenka «Xopouo» BBICTABIISAETCS CTYIAEHTY, KOTOPBIN BOCIIPOM3BOJUT OCHOBHBIE 3a-
KOHBI U COOTHOUIECHUH JIEKTPUYECTBA U MarHETU3Ma, BBINIOJIHAET OCHOBHBIC YaCTU MaTEMAaTH-
YECKHX BBIKJIAIOK M BOCTIPOU3BOANT 0a30BbIe (PU3NUECKHUE K MATEMAaTHIECKUE PACCYKICHHS B
IIPOLIECCE UX BBIBOJA, CTHIINCTUYECKH T'PAMOTHOE, JIOTHYECKH IPABUIIbHOE U3JIaracT OTBETHI Ha
BOIPOCHI, YMEET JeJIaTh BBIBOJbI; BJIaJ€€T UHCTPYMEHTApPUEM JHUCLUIUIMHBI, YMEET €ro HcC-
N0JIb30BATh B PEILICHUH 3aJa4y, OTBETUII Ha BONPOC 3K3aMeHa 4-5 u3 5 6ayjioB, ciaji KOHTPOJIb-
Hble pa0boThl Ne 1 1 2 Ha OLIEHKY «OTJIIMYHO» UJTU «XOPOILI0» WM BHIIOJHUI 3aJaHHsI U3 JaHHBIX
KOHTPOJIbHBIX Pa0OT Ha SK3aMeHe NMpaBuiIbHO Ha 60%.

Ounenka «YI0BJETBOPUTEIBHO» BBICTABIISAECTCA CTYACHTY, KOTOPBIA BOCIPOU3BOINAT
OCHOBHBIE 3aKOHBI U COOTHOILIEHUS 3JICKTPUYECTBA U MarHeTH3Ma, rpadyuyeckoe ornrucaHue cra-
TUYECKUX MOJIEN C UCTI0Ib30BAaHUEM MPUHIUIIA CYTIEPIO3ULINH, POPMYIUPYET METOIbI paciyeTa
INEKTPOCTATUYECKUX TOJIEN NIPU HAJIMYMK IPOBOJHUKOB U IUDJIEKTPUKOB, OCHOBHBIE 3aKOHBI
IIOCTOSTHHOTO TOKAa JUIsl pacdeTa JIMHEHHBIX IENel MOCTOSIHHOIO TOKa, OMUCHIBAET METOMbI
pacdera MarHUTHBIX ITOJIEH IIPY HAJIMYMH MarHETUKOB, BOCIIPOU3BOIUT OCHOBHBIE YPABHECHHUS
JIEKTPOMAarHeTU3Ma 1 IpaHullbl UX NIPUMEHUMOCTH, IPUMEHSIET METOIbI paCYETa MIEKTPOCTA-
TUYECKHUX IOJIEH B BAKyyMe€, a TAK)KE IIPU HATMYUH IIPOBOJHUKOB U JUDJIEKTPUKOB I 3aps-
YKEHHBIX TeJ MPOCTeNIIel KOHYUTYpaLIUU ¢ TIOCTOSHHON IJIOTHOCTBIO 3aps/a, c/1ajl KOHTPOJIb-
Hble pa0oThI No 1 1 2 Ha OLIEHKY «OTIMYHO» WJIN «XOPOIIO» WM BBIMOJIHII 33/1aHUS U3 JaHHBIX
KOHTPOJIBHBIX PadOT Ha SK3aMeHe npaBmiibHO Ha 40%.

Ouenka «HeyaoB/1eTBOPHUTEIBHO» BBICTABISICTCS CTYyAEHTY, KOTOPBIM JEMOHCTPH-
pYyeT pa3po3HEHHbIE, OECCUCTEMHBIC 3HAHMS;, OECIOPSAIOYHO U HEYBEPEHHO H3JaraeT mare-
pHa; He yMEET BBIACIATH INIABHOE U BTOPOCTEIICHHOE, HE YMEET COCAMHATH TEOPETHUECKHE
NOJIOKEHUSI C MPAKTUKOM, HE yCTAaHABJIMBACT MEXKIIPEIMETHBIC CBS3M; JOIMYCKaeT IrpyObie
OLIMOKH MpU ONPEAETICHUN CYIIIHOCTH PACKPhIBAEMBIX MOHSITUH, SIBJICHUHN, BCIEICTBUE HETIO-
HUMAaHUS UX CYLIECTBEHHBIX U HECYILIECTBEHHBIX IPU3HAKOB U CBSI3€H; JACT HETIOJIHBIEC OTBETHI,
JIOTHKA U MOCJIEN0BATEIbHOCTD U3JI0KEHUS KOTOPBIX UMEIOT CYILECTBEHHBIE Y IIPUHIUIINAIIB-
HbI€ HapyLIEHUs], B OTBETaX OTCYTCTBYIOT BBIBOJIbI, OTBETUJI HAa BOIIPOC IK3aMEHA XYyXkKe 2-X U3
5 6amoB, HE AT KOHTPOJIbHBIE pab0oThl Ne 1 1 2 Ha OICHKY «OTIUYHOY» WUITU «XOPOII0Y WIIH
HE BBIMOJIHWI 33J[aHUs M3 JaHHBIX KOHTPOJIBHBIX paboT Ha SKk3aMeHe npaBuibHO Ha 40%..
Onenka «HeynoBieTBOpUTENBHO» BBICTABISICTCS TAKKE CTYIEHTY, KOTOPBIM B3sUI DK3aMEHA-
[IMOHHBIN OWJIET, HO OTBEYATh OTKA3AJICH.



IIpuioxkenne Ne 2 k padoyeil mporpaMmme M CHHIIIMHBI
«JIEKTPUYeCTBO 1 MATHETU3M»

MeToauueckue YKazaHusl 1Jisl CTYACHTOB 110 OCBOCHUIO TUCIHTUIIIMHBI

OcHoBHO# (hopmoli N3MOKEHUs y4eOHOTr0 MaTepuaa 1Mo JUCIHUIUIUHE SBISIOTCS JIEK-
IIUH C MCIIOJB30BAaHUEM JIEMOHCTPAIIMOHHOTO JKCTIepUMeHTa. 110 OONBIIMHCTBY TEM Ipey-
CMOTpPEHBI MPAKTUYECKUE 3aHATHSI, HA KOTOPBIX MPOUCXOIUT 3aKPEIICHUE JEKIIMOHHOTO MaTe-
pHuaia myTeM NMPUMEHEHHUsS ero K KOHKPETHBIM (PM3MUYECKUM 3a7a4aM M OTpabOTKa HaBBIKOB
paboThl ¢ MATEMAaTUYECKUM allapaToM.

JUJ1s1 yCTIeUTHOTO OCBOSHHSI TUCIUILTMHBI OUY€Hb BAYKHO PEUICHUE JOCTATOYHO OOJIBIIOTO
KOJIMYECTBA 3a]1a4, KaK B ayJIUTOPUH, TaK U CAMOCTOSTEIHHO B KQUeCTBE JOMAIITHUX 3a/IaHUH.
[Tpumeps! pereHuns 3a1a4d pa3OuparoTCsl Ha JEKIUAX U MPAKTUICCKUX 3aHITUAX, IPH HE00XO0-
JUMOCTH 10 HanboJiee TPYIHBIM TeMaM MPOBOSATCS TOMOIHUTEIbHbIE KOHCYIbTauu. OCHOB-
Hasl 1IeJIb PeIICHUs 3a7ad — MIOMOYb YCBOUTH OCHOBHBIE 3aKOHBI dJIEKTpoMaraetusma. Jis pe-
[ICHHSI BCEX 3a7]a4 HEOOXOIMMO 3HATh U TIOHUMATh JIEKIIMOHHBIN MaTtepual. [losTomy B mpo-
1[ecce N3yYeHUs TUCIUILIMHBI PEKOMEHIyeTCs PEryJIsIpHOE TOBTOPEHHE MPOHACHHOTO JICKITH-
OHHOTO MaTepuana. MaTepuai, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLHUAX, HEOOXOIUMO JIoMa eIle
pa3 mpopabaTheiBaTh U IPU HEOOXOIUMOCTH JOMOIHATh HHPOpPMAaNreH, MOTyYeHHON Ha KOH-
CYJbTAIUSIX, TPAKTUUECKHUX 3aHATUSAX WU U3 YUYEOHOH TUTEpaTypHhI.

Bonbmioe BHIMaHue TOHKHO OBITH YAETICHO BBHIIOJHEHUIO AOMaIHeH paboTel. B kade-
CTBE 3aJlaHUH ISl CAMOCTOSITENILHOM pabOTHI JOMa CTyACHTaM MpeAiaratoTcs 3aa4u, aHajo-
THYHBIC Pa300paHHBIM Ha JICKIUAX M MPAKTUYECKUX 3aHATHAX WM HEMHOTO 00Jiee CIOXKHEIE,
KOTOpBIE SBISIOTCA PE3yTbTaTOM O0BEAMHEHNS HECKOIbKUX 0a30BBIX 3a71a4.

B snexTpocraTike HEOOXOIUMO OCHOBHOE BHHMAHHUE YJICIUTh YCBOCHHIO NMPUHITUIIA
CYNEpIO3UINH T0JIeH, HaYMHasl C MOJeH, CO3IaHHBIX TOYEUYHBIMU 3apsaaMH U 00001as 1aH-
HBI{ PUHIIMIT HA MOJIEIHM HEMPEPHIBHOTO pacHpeeeHHs 3apsi0B.

[Ipu u3yuenun u npuMeHeHuu Teopemsl ['aycca HE0OX0AUMO OTMETUTh, YTO YHCIIO 3a-
Jlad, pelaeMbIX ¢ e IPUMEHEHNUEM, BeChbMa OTPAaHUYEHO CIIy4asMH CTIeUaTbHOW CUMMETPUH.
Opnako, B 3THX cllydasix IpUMEHEeHHE TeopeMbl [ aycca mo3BoiseT MoyYuTh HECPaBHEHHO 00-
Jiee mpocThie pemeHus (pa3odpaTh JEKIIMOHHBIE IIPUMEPHI).

[TockonbKy y CTYyZIEHTOB TPaJUIIMOHHO BO3HUKAIOT TPYAHOCTH B pPEIICHUU 3aJay Ha
TEMBI IPOBOJIHUKH B 3JIEKTPHUUECKOM I0JI€, HIEKTPOEMKOCTh, KOHJIEHCATOPHI, LIEIeCO00pa3HO
B JJaHHBIX T€Max MepBOHAYAJIbLHO PACCMOTPETH 3a/1a4M IIKOJIBHOIO YPOBHS, ABUTAsCh MO IIyTH
MOCTETNIEHHOTO yCIIOKHEHHUS.

B paszgene mocTOsSHHBIN ANEKTPUYECKUN TOK I1eJ1ecO00pa3sHO 0OpaTUTh BHUMAHHUE HA
pons DJIC B nenu. B 3amavax Ha npumenenue npasuin Kupxrodda ycBoenue Matepuana 3¢-
dexTuBHEE MPU MHAWBUIYabHON paboTe CTYyIEHTOB MOJ PYKOBOACTBOM IpernojaBaTeinisi. B
paszene NOCTOSHHOE MarHUTHOE T10JIe He00X0AUMO TTOBTOPUTH CBOMCTBA BEKTOPHOT'O MTPOU3-
BEJICHUS U OTPadOTaTh MPUHIUI CYTIEPIO3HUIIUH.

B pasnene snexTpoMarHUTHas MHAYKIHS 0co00O€ BHUMAaHHE HEOOXOAMMO YAEIHTH
MpUMEHEHHIO MpaBuiia JIeHIa, paccMOTpeB pa3IuuHbIe PUMEPBI.

B Teme nepeMeHHbIE TOKH 11e71€CO00Pa3HO Uil HATJIAHOCTH peIIeHus 3a1a4 (Te 3To
BO3MO>KHO) CTPOUTH BEKTOPHYIO Auarpammy. [Ipu aHaauTHYECKOM pEIIeHUH PEKOMEHIYEeTCs
UCTIOJIb30BaTh METOJT KOMILJICKCHBIX aMIUTUTYI.

Jlyis poBEpKH U KOHTPOJISI YCBOEHHUSI TEOPETUUYECKOr0 MaTepuana, MpruoOpeTeHHbIX
NPaKTUYECKUX HABBIKOB paOOTHI M TPOBEJCHHSI pPacueToB, B TeUCHHE 0OyUEHUs MPOBOASTCS
MEPONPUITHS TEKYIIeH aTTEeCTallud B BUJIE BYX KOHTPOJBHBIX paboT B 3-0M cemecTpe u ca-
MOCTOSATENbHBIX padoT (B ayIUTOPHM) B 000MX CeMecTpax M3yYeHHUs AUCLUIUIUHBL. Taroke
MPOBOIATCS KOHCYJIbTAIIUH (ITPU HEOOXOIUMOCTH) TI0 pa300py 3aJaHui 711 CAMOCTOSATEILHOMN
paboThl, KOTOPBIE BHI3BAIIH 3aTPYTHEHHUSI.



DK3aMeH MPUHUMAETCS 0 IK3aMEHAIIMOHHBIM OMJIETaM, KaKIbli U3 KOTOPBIX BKIIIO-
yaeT B ce0sl 1Ba TEOPETUUYECKHUX Bompoca. Ha caMocTosITenbHyI0 NOATOTOBKY K 9K3aMEHY BbI-
nensiercs 3 JHs, BO BpeMsl IOATOTOBKY K 3K3aMEeHY NMPEAyCMOTPEHa TIpyNIoBasi KOHCYJIbTalMsL.

OcBOUTH BOMNPOCHI, U3JIaraéMbl€ B MPOLECCE U3YUEHUS TUCLHUILUINHBI « QIIEKTPUYECTBO
U MarHeTU3M» CAMOCTOSITENILHO CTYACHTY KpaliHe CI0KHO. DTO CBSI3aHO CO CJII0KHOCTBIO U3Y-
4aeMoro Marepuana u 60ipmmuM 06beMoM Kypcea. [ToaTomMy nocernieHue Bcex ayAMTOPHBIX 3a-
HATUH SIBIISIETCS COBEPUIEHHO HEOOXOAUMBIM. be3 yOpHBIX U peryssipHbIX 3aHATUN B TEUEHUE
ceMecTpa cAaTh HK3aMEH I10 UTOraM M3y4YCHHUS JUCLUIUIMHBI CTYAEHTY IPAKTUYECKU HEBO3-
MO>KHO.





