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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

Lenstmu npenoiaBaHus AUCHUIUTUHBI « DJIIEKTPUYECTBO M MATHETU3M SIBIISIFOTCSI:
- U3yYCHHE UCTOPUH M BOXKHEHIINX (PU3MUECKUX OTKPHITHIA, CBA3aHHBIX C JIEKTPUYECKHUMHU U
MarHUTHBIMH SIBICHUSIMH, 0000IIEHHEM ONBITHBIX ()aKTOB M (hOPMYITHPOBKOM HA MX OCHOBE
IIPUHIUIIOB TEOPUHU JIEKTPOMATrHETU3MA, IIPUBOJALLIEH K CUCTEME YpaBHEHU MakcBea;
- (popMUpOBaHHE YMEHHIM M HABBIKOB HCIIOJIb30BAHUS TEOPETUUYECKUX 3HAHUI AJISl pelieHus
NPaKTUYECKUX 3aJad Kak B OOJACTH 3JIEKTPUYECKUX M MarHUTHBIX SIBICHUH, Tak M Ha
MEXIMCUUIUTMHAPHBIX TPaHUIaX JAHHOTO Kypca ¢ IPYTUMH pa3zenamMu (pU3UKH.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JucuumnnuHa «DIEeKTPUUYEeCTBO M MAarHEeTHU3M» OTHOCHTCA K 00S3aTeNbHOM 4YacTu
biioka 1 u siBnsiercsa yacTeio Moyist « DU3uKay.

JInst ocBOGHMS JAHHOM AUCUUIUIMHBI CTYJEHTBI JOJDKHBI BJIAJIETh MaTEMaTUYECKUM
anmapaToM BEKTOPOM M TEH30PHOTO aHaM3a, YMEHUEM BBIYHCIISATH OCHOBHBIE MPOU3BOJIHBIE
u uHTerpanbl. JlucuumnnmHa «OJIEKTPUYECTBO W MarHeTU3M» HCIOJb3YeT 3HaHUS,
MOJly4eHHbIE TMPU HM3YYEHUM JUCHUIUTMH «MexaHuka», «MonekymspHas (U3HKay,
«MaremaTndeckuil aHanu3», « BEKTOpHBIN U TEH30PHBIN aHATU3Y.

JucuummuHa «ONEeKTPUYeCTBO W MAarHETH3M» CO3/1aeT MPENNOChUIKK it Oolee
IyOOKOTO  OCBOEHHUS TMOCIEAYIOMMX JUCHUIUIMH: «Omntuka», «AToMHas (u3HKay,
«DNEKTPOAUHAMUKI.

3. [Ilnanupyemble pe3yabTarTbl O0y4eHHs] 10 JUCHHUILUINHE, COOTHECEHHbIe ¢
IUIAHUPYEMBIMH pe3yJIbTaTaMHU 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

IIponiecc wm3ydeHUs MAUCUMIUIMHBI HampaBleH Ha (OpMUPOBaHHE CIELYIOLUX
3NIeMeHTOB KomnereHiuii B coorBerctBun ¢ PI'OC BO, OOIl BO u mnpuobpereHus
CJICAYIOUIMX 3HAaHUH, YMEHHH, HABBIKOB U (MJIM) ONbITA JESITEIbHOCTH:



DopmupyemMast HNuaukarop Ilepeyenn
KOMIIETCHIHA AOCTHKEHUSA INIAHUPYEMBbIX Pe3yJIbTATOB
(kon u KOMITETEHIIM U o0y4eHHsA
¢dopmyampoBka) (kox u
(popmyanpoBka)

Ob6menpogeccnoHanbHbIEe KOMIIETEHINH

OIIK-1

Criocoben
UCIIOJIb30BaTh
MOJIOKEHHUS, 3aKOHBI 1
METO/IbI €CTECTBEHHBIX
HayK U MaTeMaTHKH
JUIs peLIeHus 3a1a4
WHXEHEPHOU
NESITETbHOCTH.

HUJ_OIIK-1.1

3HaeT
(byHIaMEHTaIbHBIE
3aKOHBI IPUPOBI U
OCHOBHBIE (pr3HuecKue
¥ MaTeMaTHYeCKHe
3aKOHBI

3HATh:

— TIOHATHE DJJIEMEHTAPHOro 3apsia,
MOJIEJIN TOYEYHOT'O U HENPEPHIBHOTO
pacnpeneneHus  3apsna, — [NOHSTHE
JIEKTPOCTATUYECKOTO OISl U METOJ
€ro ONHCaHMs,

— NPUHLMII CYNEPIIO3ULIMU TOJIEH;

— Tteopemy [laycca; Teopemy o
LHUPKYJSIIAN BEKTOpa HaNpsKEHHOCTU
ANIEKTPOCTATUYECKOTO MOJIS;

- OITMCaHUuEC SJICKTPOCTATHYCCKOI'O
noJji1 Mpu HaAJIW4YUKU TPOBOAHHUKOB H
AUSJICKTPHUKOB,

— 3aKOHBI IOCTOSIHHOT'O TOKa,
— OCHOBHBIC MOJIOKCHUS KIIACCHYECKON
TEOPUH  DJICKTPOIPOBOJHOCTH, €€
JTOCTYDKCHUS U TIPOTUBOPCUHS;

— CImocoObl CO3JaHMsI CTAllMOHAPHOTO
MarHUTHOTO  TOJS, METOJIBI  €ro
OIMMCAHMSI;

— TeopeMy O IHMPKYJSIIIHU BEKTOpa
HaMps’KCHHOCTU MArHUTHOT'O I1OJIA;

—  mpupoay — Oua-, mapa- WU
beppomaraeTusma;
— YpaBHEHUS Makcgeinna B

UHTETpaIbHON U IuddepeHnaaIbLHOR

dbopmax; TpaHWYHBIC YCIOBHS IS
BEKTOPOB TOJIS;

— (yHgameHTadbHbIe  (U3HUECKHUE
3aKOHBI  JJICKTPOMAarHeTu3ma,  HX

AKCIEPUMEHTAIBHOE TOJTBEPKICHUE
Y TpaHULbl IPUMEHUMOCTH;

- MPUHIUIIBEI PAabOTHI TTPOCTEUIITNX
Lemne;

- METO/bI aHanm3a
AJIEKTPUYECKUX LIETIEH;

—  CHCTEMBl  €QUHMI HU3MEpPEHHS
¢u3nvYeckux BEIMYUH, (QHUINUECKUE

IAAIIAMOIITMY Y IX YINZ INONRANINTIN AT




NJ_OIIK-1.2
CrniocobeH npuMeHsTh
(bu3MYecKre 3aKOHBI U
MaTeMaTHYECKue
METOBI TSl PETICHHSI
3aJ1a4 TEOPETUIECKOTO
Y TIPUKJIaTHOTO
Xapakrepa

VYMeTh:

— IMPUMCHSTH 3aKOHBI AICKTPOMArHeTH3Ma JUis
pacueTa CTalMOHAPHBIX IICKTPUICCKUX H
MAarHUTHBIX MTOJICH;

— UCTOJb30BaTh METOJ 3epKaJIbHBIX
HM300paKeHUs 7S pacyeTa
AJIEKTPOCTATHUECKUX TTOJICH MTPH HATTUIUN
TIPOBOTHUKOB,;

— U3MEPSATH U BBIYHUCIISTH EMKOCTH
3apsHKEHHBIX TIPOBOTHUKOB, KOHIEHCATOPOB,
COEIMHEHU KOHJIEHCATOPOB;

— U3MEPSATh U BBIYUCIISTH COMPOTUBIICHUS,
BEJIMYMHBI TOKOB, HanpsbkeHus, I1C,
MOIIIHOCTH;

— HCIIOJIb30BAaTh METOJI BEKTOPHBIX JHArPaAMM
Y KOMIUICKCHBIX aMIUTUTY ]I AJIsl pacueTa Lerneu
KBa3UCTAI[MOHAPHOT'O IEPEMEHHOTO TOKA;

— aHATM3UPOBATH XaPAKTEPHUCTUKH
Iernei Mo cxeMaM Wi pe3yJibTaTaM
AKCIIEPUMEHTOB;

- pelaTh 3a/1a4u aHaIu3a Leren.

HNJ_OIIK-1.3
JleMoHCTpUpYyET
HaBBIKU MCIOJIb30BaHUS
3HaHU# pU3uKH K
MaTeMaTUKH TPH
pELIECHUH MTPAKTUYECKUX
3amaqy

Baagern:

— HaBBIKAMM PEIICHUS TUIIOBBIX 3a4a4
Kypca «DJEKTPUUECTBO U MAarHETU3MY,
NpUOINKEHHON OLIEHKH NOpsiiKa
(U3HYECKUX BEIIUYUH;

— HaBBIKAMM CaMOCTOSATENbHON paboThI
C UCTOYHHKAMH WH(POpMALINH;

— DKCIIEPUMEHTAIIBHOTO U paC4ETHOTO
noJTy4yeHus nHPOpMAaIUU O
BPEMCHHBIX U YaCTOTHBIX
XapaKTEePUCTUKAX JIMHEUHBIX LICTICH.




4. O0beM, CTPYKTYpPA U COJAepPKAHUE TUCHUIINHBI

OO6mmast TpyJ0€MKOCTh JUCITUIUIMHBI COCTABIISIET S 3a4eTHBIE eAMHUITBI, 180 aka. Jaca.

Ne | Temsl (pa3zaesibl) Buabl yueOHBIX 3aHATHI, DopMbI TEKYLIETO
n/n AUCIHHUILIUHBI, BKJIIOYASl CAMOCTOSITEJIbHYIO | KOHTPOJISI yCIIeBAeMOCTH
HX coJepKaAHHue padoTy CTy1eHTOB,
H UX TPYI0EMKOCTh ®opmMa NPoOMeKyTOUHOM
o | (B akaleMHYeCKHX Yacax) aTTecTanuu
==
2 | KonrakTHas pabora = (no cemecmpam)
3 ol gl 5l = 5|8
o <| E é 5 55 Ecg ®opmbi 0 u 10T
=l 219 B8 28|85 S (npu nanuuuu)
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El B| 2| © B3| O
1 DJIEKTPOCTATUUECKOE 317138 4 Samanus Ui
110JI€ B BAKYyMe CaMOCTOSITENILHOM pa0OThI
DIJIEKTPOCTATUUECKOE
3anaHust s
2 |noje npyu HAM4YUH 31414 1 4 o
CaMOCTOSITEIbHON PabOThI
MIPOBOJIHUKOB
DIEKTPOCTaTUUECKOE
3anaHust s
3 |moze mpu HaIu4Yuu 3141|6 1 4 N
CaMOCTOSITEIbHOU PabOThI
JIUDJIEKTPUKOB
. 3anaHust s
ITocTosiHHBIN A @
4 . 31717 1 4 | caMOCTOSITEIFHOM pabOTHI.
ANEKTPUYECKUH TOK
KonTtponbHas padora Ne 1
DNEKTPOIPOBOAHOCT
5 b TBEpAbIX TeN. Toku 315109 1 Samanus Ui
B BaKyyMe, razax u CaMOCTOSITENILHON paOOThI
ANEKTPOJIUTAX
[TocTostHHOE Sazaus s
6 |MarHuTHOE IOJ€E B 3141|6 1 4 N
CaMOCTOSITEIbHONU PabOThI
BaKyyMe
[TocrossaHOE Saxamus s
7 |MarHuTHOE IOJE B 31612 1 4 N
CaMOCTOSITENIbHOM PabOTHI
MarHeTuKax
] DJIeKTpOMarHuTHas 3147 1 4 Samanus Ui
WHIYKIUS CaMOCTOSITENILHOM paOOThI
KBasucramuonapusie 3ananns i
9 p 31617 1 4 | caMoCTOSTEIbHON pabOTHI.
ANEKTPUYECKHUE 1IeTIH
KonTtposbHas pabora No 2
DNEeKTPOMarHuTHOE
nosie. Cucrema
aBHEHU U
10 PP 30412 1
Makcgema.
DNEeKTpOMarHuTHbHIE
BOJIHBI
Tect nJist caMONIPOBEPKH 1O
6 mom yucne ¢ 30 u POBEP
10T 1 2 pe3yJibTaTaM OCBOCHHUS
JIUCLUTIITUHBI




OVK B LMS Moodle
21 05 | 335 DK3aMeH
NTOI'O 51151 10| 0,5 | 67,5
Ilpumeuanue: obvem (8 uacax) camocmosmenvbHoOu padomevl 8 pPAMKAX YCMAHOBIEHHO20
oannou PII/] konuuecmsa uacos, gvinoansemoui cmyoenmom ¢ npumernernuem 30 u JJOT (s
JVK «Dnekmpuuecmeo u macnemusm (nekyuu u npakmudecxkue zauamus) (P®@-21650, SH-
2150, @-2150)» 6 LMS Moodle), onpedensiemcsi Kaxcovim cmyo0eHmos 6 3a8UcCUMOCmU Om
VPOBHSL €20 NOO2OMOBKU U CNOCOD08 BbINOJHEHUSL OAHHO20 UOA PAOOM.

Coneprxanue pa3iesoB AUCITUTITHHBI:

1. DJekTpocTaTHYECKOE M0JIe B BAKYYyMe.

1.1. Kpatkuii uctopuueckuii 0630p mpeacTaBIeHH 0 MPUPOJIE SICKTPUIECTBA U MarHeTH3Ma.
OJEKTPOMarHUTHOE  MOJIE  KAK ~ MaTepUANIbHBIA ~ HOCHUTENb  DJIEKTPOMAarHUTHOTO
B3aMMOJECHCTBUS. DJEKTPUUYECKUE 3apsiibl U UX CBOWCTBA: 3JIEMEHTApHBIA 3aps U €ro
MHBAPUAHTHOCTB; [IBA BHUJA 3aps/IOB; 3aKOH COXpPAHEHHsS M TUCKPETHOCTH 3apsana. Monenu
TOYEUHOI'0 U HEMPEPBHIBHOTO pachpeaesieHus 3apsaoB. 3akoH KyrnoHa. DxcrnepuMeHTanbHas
npoBepka 3akoHa Kymnona. Dnekrpocratuueckoe nose. [loneBas TpakroBka 3akoHa KyioHa.
BekTop HanpsyKEHHOCTH 3JIEKTPOCTATHMUYECKOTO IO, HPUHLHUII CYNEpHO3ULHMU TOJEH.
CuI10BBIE JIMHUM 3JIEKTPOCTATUYECKOT0 N0JIsA. HanpsykeHHOCTh MOJIsl TOYEUHOTI O 3aps/ia.

1.2. IToTox BekTOpa HampsLKEHHOCTH. Teopema I'aycca M ee mpUMEHEHHE K pacueTy IoJiei
HEKOTOPBIX 3apsKEHHBIX CUMMETpUYHbIX Tel. uddepennuansuas hopma teopemsl ["aycca.
1.3. PabGota cun mossi mpu nepeMerieHnn 3apsiioB. LIupKynsanus BeKTOpa HampsKEHHOCTH.
[ToTeHIIMaNbHBIA XapaKTep ANEKTPOCTATUUYECKOTO MOJIS. DJIEKTPUUYECKUH MOTEHIMAT U €ro
HOPMHUPOBKa. DKBUIOTEHLUAIbHBIE MOBEPXHOCTH. CBsI3p MOTEHIMAJIa C HANPSHKEHHOCTHIO
3eKTpocTaTuueckoro nois. [loreHnnan nosus, co31aBaeMoro TOYEUYHbIM 3apsI0M, CUCTEMON
TOYEYHBIX 3aps0B, MAWIOJIEM, HENPEPBIBHBIM paclpenesieHneM 3apsaoB. OnucaHue
3JIEKTPUYECKOTO TMOJS € HCIOJIb30BAHMEM IOTeHUWana. J(Umoas B OJHOPOJHOM U
HEOJTHOPO/IHOM TIOJIE.

2. DJleKTpoCTATHYECKOE M0JIe TPU HAJTUYHMHU NTPOBOAHUKOB.
2.1. PacnpeneneHue 3apsiioB Ha IOBEPXHOCTH IPOBOAHMKA. OKBUIOTEHLIUAIBHOCTH
npoBoAHMKa. HampsikeHHOCTh TOJNs BOJM3M TMOBEPXHOCTH TPOBOJHUKA. 3aBHUCHUMOCTh

MOBEPXHOCTHOM IUIOTHOCTH 3aps0B OT KpPHMBHU3HBI NOBEpXHOCTH. CTekaHue 3apsaoB C
OCTpHSI.

IIpoBOAHMKYM BO BHELIHEM 3JIEKTpUUECKOM Nosie. HaBeneHHbIE 3apsaabl. DIeKTpU3alus depes
BIIUSIHUE. OJEKTPOCTATUYECKas 3allyMTa. Y4YeT TOoJisi HaBEICHHBIX 3apsanoB. Meton
3epKaIbHbBIX N300PAKECHUH.

2.2. IloTteHuman nmpoBogHUKA. EMKOCTh yeAMHEHHOro MpoBOogHUKA. CHCcTeMa MPOBOJHHUKOB.
Konnencaropsl 1 ux emxocts. CoeiMHEHUs KOHJEHCATOPOB.

2.3. DHeprus B3aUMOJIECHCTBHUS CHUCTEMbI HEMOJBWXHBIX TOYEYHBIX 3apsaoB. OJHEpPrus
B3aMMOJICHCTBUA TpU HENPEPHIBHOM pactipeneneHun 3apsafaoB. CoOCTBEHHAss SHEpPrHsl.
DHeprus 3apsKEHHOT0 KOHJIEHCATOpa. DHEPrus U IJIOTHOCTh SHEPTUU JIEKTPOCTATUYECKOTO
HOJIS.

3. DaeKkTpocTaTHYECKOE 10JIe PU HAJMYNH THIJIEKTPHUKOB.

3.1.CBoOoaHbIE U CBsA3aHHBIC 3apsabl. MoJeKysipHas KapTHHA MOISAPU3ANH TUIIEKTPUKOB.
Bektop nomspuzanuu. HanpsykeHHOCTh  DJIEKTPUYECKOrO  MMOJS B JIUAJIEKTPUKAX.
Jusnexrpudeckas MPOHULAEMOCTb. BekTtop asekTpuueckoro cmeienus. Teopema I'aycca
IIPU HAIMYUH JTUJIEKTPUKOB.

3.2. DnexTpuueckoe II0JIe Ha TpaHULE JBYX JAMDJIEKTPUKOB, TI'PDAHUYHBIE YCIIOBUS IS
BEKTOPOB HAIPSIKEHHOCTH U 3JIEKTPUYECKOTO CMEIEHUS
4. IlocTOSIHHBIN 3JIeKTPUYECKHUI TOK.

4.1. JIBukeHHE 3apsioB B DJIEKTPUUYECKOM ITosie. DJIEKTpU4eckuil TOK. ILIOTHOCTH TOKA.



VYpaBHEHHE HENPEPBIBHOCTU. DJIEKTPUUYECKOE T0JI€ BHYTPU U BHE IIPOBOJHUKA NPU HAIUYNHU
IIOCTOSIHHOTO TOKAa. YCJIOBMS CYyIIECTBOBAaHUS IIOCTOSHHOIO ToOKa. 3akoH Owma s
OJIHOPOJIHOTO y4dacTka 1enu. COnpoTHUBIIEHHE MPOBOJHUKOB. 3aBUCUMOCTh CONPOTHBIICHUS
MPOBOJHUKOB OT Temneparypel. llonstue o cBepxmpoBoaumoctH. 3akoH Oma B
nuddepernuanbHon hopme.

4.2. U3meHeHwe TOTEHLUana BJOJIb MPOBOJHMKA C TOKOM. CTOpOHHHME CHJIBI.

Onektpoasmxkymmas cuia (J/]C). 3akon Oma s ydactka 1ienu, conepxkarmtero I/C, u mis
3aMKHYTOM LEIH.

43. Pabora W MOIIHOCTP B IIENIM IIOCTOSHHOTO ToOKa. 3akoH JIxoyms-Jlenna.
Huddepennmansuas popma 3akona Jxoynsa-Jlenma.
4.4. JIuneitnsie nenu. I[IpaBuna Kupxroda n ux nmpuMeHeHHE I pacueTa pa3BETBICHHBIX

ANEKTPUYECKUX LIETIEH.

5. Dy1eKTPONPOBOAHOCTH TBEPABIX TeJl. TOKM B BakyyMme, ra3ax u 3JeKTPOJIUTAX.

5.1. Knaccudukanus TBepAbIX Ted (IPOBOJHUKH, TUAIEKTPUKH, ITOJyIPOBOAHUKHN). [Ipupona
3JIEKTPUYECKOro Toka B MeTamiax. OnbiTel Pukke, Manaensitama, [lananekcu, TonmeHa u
Crroapra.

5.2. DNeMeHTbl KJIAaCCUYECKOW TEOpPHUH HJIEKTPONPOBOAHOCTH METAIIOB. TpyAHOCTH
KJIACCUYECKON TEOPHH JIEKTPOIPOBOAHOCTH METAILIOB.

5.3. TloHsTue O 30HHOM TEOPUU TBEPABIX TEJI. DHEPreTUYECKUE 30HBI METAJUIOB,
MOJNYIIPOBOJTHUKOB U TUANIEKTPUKOB. COOCTBEHHass © MpUMECHas TPOBOJAMMOCTH
MOJIYIIPOBOIHUKOB. TemneparypHasi 3aBUCUMOCTb 3JIEKTPOIPOBOIHOCTH MOJYIPOBOJHUKOB.
5.4. P-n-nmepexon, BOJbT-aMIIEpHAas XapaKTEpPUCTHUKa p-n-liepexona. Bempsamistoniee
JercTBUE p-n-nepexoaa. [1oaynpoBOIHUKOBBIN TUO/I.

5.4. Dnexktpuueckuif TOK B Bakyyme. Pa0Gora BBIXOJa JJIEKTPOHOB M3 MeTalla.
TepmonnexktponHas smuccusi. Tok B BakyyMe. DJIEKTPOHHbBIE JIAMITbI.

OnexkTpuueckuii Tok B razax. IIpoueccsl nonnzanuu u pekomOuHanuu. HecamocrositenbHbII
U CAMOCTOSITEIBHBIM pa3psibl M WX BHABL. BojbpT-ammnepHas XapakTEpUCTHKA Ta30BOr0
paspsna. [lonsarue o masme.

5.5. TIpoBOAUMOCTH 3IEKTPOIUTOB. DJIEKTPOIMTHYECKass auccoumanus. 3akoH Owma miist
ANEKTPOJIUTOB. 3akoHbl Dapanes.

6. I[locTossHHOE MATHUTHOE 10JIE B BAKYyMe.

6.1. MaruutHoe TOJi€ TMOCTOSIHHOTO TOKa. MAarHUTHBII MOMEHT KOHTypa C TOKOM.
[TocTossHHOE MarHUTHOE MOJe B BakyyMe. BekTtop marauTHoM nHaykiuu. 3akoH bruo-Casapa-
Jlanmaca. MarHutHOe 1osie IpsIMOro, KPyroBOrO M COJICHOMJAJIBHOIO TOKOB. LlMpkymsius
BEKTOpa MarHUTHOW MHIYKIIMU B CTAllMOHAPHOM ciiy4ae. 3aKOH MOJHOro Toka. BuxpeBoi
XapakTep MarHUTHOTO TOJS.

6.2. Cunbel B MarHutHoM mone. Cuna Awmmnepa. BzaummopeiictBue TokoB. JlelicTBue
MarHUTHOTO TOJISl Ha 3aMKHYTBIA KOHTYP C TOKOM. MOMEHT CuJl, IEUCTBYIOIUX HA KOHTYP C
TOKOM.

JlelicTBHE 3IEKTPUUECKOTO M MAarHUTHOTO IoJIel Ha ABMKyIMica 3apsan. Cuna JlopeHna.
Ornpenenenne yaenbHOro 3apsaa 3JeKTPOoHa.

7. IlocToOsHHOE MATHUTHOE M0JI€ B MATHETHKAX.

7.1. Marnetuku. OnucaHue MarHUTHOTO MoJis B MarHeTukax. HamarnmuenHocts. Bektop
HaIpsSOKEHHOCTH MarHUTHOro mojig. CBsA3b HAMarHMYEHHOCTH C  HANpPsHDKEHHOCTHIO
MarHuTHOTO 1Mois. MarHuTHas NPOHUUAEMOCTb. ['paHWYHBIE YCIOBHS i1 BEKTOPOB
WHIYKIWW U HAIPSKEHHOCTH MarHUTHOTO TOJIS.

7.2. JlmamarHetTuku. MexaHu3M HaMarHuuMBaHus. ['mpomarnutHoe otHomeHue. [Ipupona
JMaMarHeTu3ma, JJapMopoBa mpereccus. J[naMaruutHas BOCHPUUMYHMBOCTh. He3aBucHMOCTh
JMaMarHUTHOM BOCIPUUMUYUBOCTH OT TEMIEPATYPBHI.

7.3. IlapamarHeTuku. MexaHu3M  HaMarHM4MBaHWs. [MPOMAarHUTHOE  OTHOILIEHUE
3aBUCUMOCTD MMapaMarHUTHOM BOCIPUMMYHMBOCTH OT TemrnepaTrypbl. 3akoH Kropu-Belica.

7.4. ®eppomarHeTuku. I'mpoMarauTHoe otHomeHue. OnbIT JiHIITENHA-1e Xaa3a. Kpusas



HAMarHWYeHHOCTH U MeTis rucrepe3uca. Jlomensl. ['paHuibl Mexay foMeHaMu. MeXxaHu3Mbl
nepeMarHu4rMBaHusl. 3aBUCHUMOCTh (DEPpPOMArHUTHBIX CBOMCTB OT TeMIepaTypbl. Touka
Kropu. [TocTossHHBIE MAarHUTHI.

8. DekTpOoMarHuTHAs HHAYKLHS.

8.1. PaboTa mpu mepeMeneHny MpoBOJHNUKA ¢ TOKOM B MarHUTHOM mojie. OnbiTel Dapanes.
OnextpoMaruuTHass uHAyKuMs. 3akoH ®apanes u mnpaBwno Jlenna. O/IC unaykuumu.
BuxpeBbie TOKH.

8.2. Camounaykuus u B3auMouHaykuusa. J/[C caMoMHAyKIMU. DKCTPATOKH 3aMbIKaHUS U
pa3MbikaHus. VMHAYKTUBHOCTh. DHEPrusi MarHUTHOTO TOJS TOKOB. DHEPrusi M IJIOTHOCTb
SHEPrUU MarHUTHOTO IOJIS.

9. KBa3ucraumoHapHble dJIeKTPUYecKue Hernu.

9.1. Ilonyuenune nepemennoit J/IC. KBa3ucranuonapusie Toku. llenu KBa3ucTanMoOHapHOTO
nepeMeHHoro Toka. llemu, copepkamue: HCTOYHHMK MEpeMEHHbIX CTOpoHHUX IJIC,
CONPOTHUBIIEHUE U E€MKOCThb; MCTOYHHMK IEpEeMEHHbIX cTopoHHMX J/IC, compoTuBieHHE U
UHAYKTUBHOCTB; UCTOYHUK cTOpoHHUX DJ[C, cOmpoTHBIEHHE, EMKOCTh U HHIYKTHBHOCTb.
MeTo1 BEKTOPHBIX JUarpaMm U KOMIUIEKCHBIX aMIuinTya. Mmnenanc.

9.2. Pabota ¥ MONIIHOCTH B IIEMH MEPEMEHHOr0 ToKa. [leficTByromue W cpeHue 3HAYCHUS
IIEPEMEHHOT0 TOKA. AKTHBHAs U PEAKTUBHAS MOLIHOCTb.

Pe3oHaHCHI B LIeNU epeMEHHOro TOKa.

9.3. OcHoBHBIE cBefieHHs O Tpex(azHoM Toke. [IpenMyIiecTBo mpuMeHeHHs Tpex(azHOTro
TOKa B TEXHUKE U IIepeaue AIeKTPOMarHUTHOM SHEPTUU Ha PACCTOSHUE.

OcHOBHBIE CBEJIEHUS O CKUH-3(PEKTE.

10. DaexkrpomaruutHoe moJie. Cucrema ypaBHeHuid MakcBessia. JIeKTPOMATHUTHbBIE
BOJIHBI.

10.1. Toku cmemienus. BuxpeBoe anexkrpuueckoe noje. OnbIThl DiixeHBanbaa U Poynanna.
OnextpoMarauTHoe mozie. Cucrema ypaBHeHMH MakcBemia B MHTETPaJbHOM U
nuddepennranbaon Gopme. U3NUECKU CMBICT OTIETBHBIX YPAaBHEHUN CUCTEMBI.

10.2. OTHOCUTENBHOCTD 3JIEKTPUUECKOIO0 U MArHUTHOTrO NoJiel. THBapHMaHTHOCTh ypaBHEHUN
MakcBemsia OTHOCHTENBbHO TipeoOpa3oBanuii JlopeHnia mipu mepexone OT  OJHOM
MHEPLMAJIbHOW CHCTEMBl OTCYETa K JAPYroil Kak BBIpRXKEHHUE CIPaBEAJIMBOCTH IPHUHLMIIA
OTHOCUTEJIbHOCTH /ISl 3JIEKTPOMArHUTHBIX SIBJICHUM.

10.3. CnencrBua u3 ypaBHeHuid MakcBemia. BonHoBoe ypaBHeHue. Ilnmockue
3JIEKTPOMArHUTHbIE BOJIHBI B OJAHOPOJHOM IIPOCTpaHCTBE, HUX cBoiictBa. CKOpocTh
pacnipocTpaHeHust BOJIHBI. M3mydeHue 3neKTpoMarHuTHeIX BoiH. OmbiThl ['epma. O0beMHas
MJIOTHOCTBH SHEPTUU AJEKTPOMAarHuTHOTO noJis. [ToTok sHepruun. Bexkrop YMmoBa-Iloiitunra.

5. O0pa3oBaTe/ibHbIEe TEXHOJOTHH, B TOM YHCJI€e TEXHOJOTHH IJIEKTPOHHOI0 O0yUYeHHus U
AUCTAHIIMOHHBIE 00pa30oBaTe/ibHbIe TEXHOJOTHHM, MCIOJb3yeMble MPH OCYIIeCTBJICHHH
0o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B nmporecce oOy4eHus MICTIONB3YIOTCS CIIEAYIONMNUE 00pa30BaTeIbHBIC TEXHOJIOTHH:

BBoanasi JieKums — 1aeT TEPBOE I1EJIOCTHOE TPEJICTABICHUE O JTUCHUIUIMHE W
OPUEHTUPYET CTYACHTA B CUCTEME U3YUEHUS JAHHOW AUCUUIUIMHBI. CTyIEHTBI 3HAKOMSTCA C
Ha3HAYCHHEM U 3aJladyaMH Kypca, €ro poJibl0 1 MECTOM B CHCTEME YYEOHBIX TUCITUIUIMH U B
CHUCTEMEe TOATOTOBKU B 1iesioM. JlaeTcss kpaTkuii 0030p Kypca, UCTOpHsl Pa3BUTHS HAYKU U
NPAKTUKH, JOCTHXKEHHs B O3TOM cdepe, HMEHAa W3BECTHBIX VYYCHBIX, H3JIararoTcs
MEePCIIEKTUBHBIE  HANpaBJEHUs HccieaoBaHuMid. Ha 3Toll  JIeKUMM  BBICKA3bIBAIOTCS
METOJMYECKUE U OpPraHU3allMOHHBIE 0COOCHHOCTH PabOTHl B paMKax JaHHOW JAUCIUIUINHBI, a
TaK)Ke JTAeTCs aHAJU3 PEKOMEHIYEMOUN y4eOHO-METOIUIECKOM JINTEpaTyPHhI.

Axagemuyeckass Jiekuus (Wi JieKnus OOIIEro Kypca) — MOCIe0BaTeIbHOe
M3JI0)KEHUE  MaTephalia, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO B  BHJIE  MOHOJIOTa
npernojaBaresns. TpeOoBaHUS K aKaJeMHUYECKOM JICKIIMH: COBPEMEHHBIM HAay4YHBIH YPOBEHb U



HachIIIleHHass HTHOOPMATHBHOCTbD, yOSAUTENbHAS apTyMEHTAIs, TOCTYITHAS ¥ TOHSITHAS Peyb,
yeTKas CTPYyKTypa U JIOTMKA, HAJIMYME SPKUX IPUMEPOB, HAYYHBIX JIOKa3aTE/IbCTB,
0o6ocHOBaHUM, (PAKTOB.

IIpakTHyeckoe 3aHATHE — 3aHITHE, MTOCBAIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUN U
HaBBIKOB ¥ 3aKPETUICHUIO TIOTYYCHHBIX Ha JICKIINY 3HAHHH.

B nmpouecce oOydeHHs HCHONB3YIOTCS CIEAYIONIIUE TEXHOJIOTUU AJIEKTPOHHOIO
O6y‘IeHI/I$I U IUCTaHIIMOHHBIC 06pa30BaTeJ'II>HI>I€ TEXHOJIOTUHU.

DJIEeKTPOHHBIH Yy4YeOHbII Kypc «JJeKTPUYeCTBO M MATrHeTH3M (JIeKUUH H
npakruyeckue 3anatusi)) (P®-2160, H-2150, ®-2150)» B LMS DJeKkTpoHHBbI
yausepcutetr Moodle ApI'Y, B koTopom:

- TIpPeNCTaBJICHBI 3aJaHUs JJISi CaMOCTOSITENbHON pabOThl OOYYArOMIMXCS MO TeMaM
JUCIUTIINHBI,

-  OCYHICCTBJIACTCA MPOBCACHUC OTACIbHBIX MCpOHpI/ISITI/Iﬁ TCKYIICTO KOHTPOJIA
yCIEeBAaeMOCTH CTYICHTOB;

- TPEACTaBJIEHBI TEKCTHI JICKIHM MO OTAEIbHBIM TEMaM JUCLHUIUINHBI;

- TpeACTaBi€Hbl TMpaBujia MPOXOXKACHHUS MPOMEXKYTOUHOH  aTTecTaluu IO
JUCLIMIIIINHE;

- TpeACTaBJeH CIUCOK Y4YeOHOH IJUTEpaTypbl, PEKOMEHAYyeMOW MJii OCBOEHUS
JUCIIUIIINHEIL,

- mpencraBieHa uHdopmanus o ¢popMe U BpeMEHU MPOBEACHHSI KOHCYJbTAlUH 1O
AUCHUIIIIMHE B PCIKUMC OHHaﬁH;

- mocpeAcTBOoM (opymMa OCYIIECTBISCTCS CHHXPOHHOE W (WJIM) aCHHXPOHHOE
BBaHMOHeﬁCTBHG MCKOY O6y‘IaIOH_II/IMI/IC$I U [OperogaBarcyicM B paMKaxX H3YUYCHUA
JUCIUTUIAHBI.

6. IlepeyeHb JIMUIEH3UOHHOTO W (WJH) CBOOOJAHO PACHPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecrneyeHusi, UCMOJIb3YyeMOI0 MPH OCYLIECTBJIEHHH 00pa3oBaTeIbHOI0 Mpouecca Mo
AUCHUTLIUHE

B mpomecce ocymiecTBiIeHHS 00pa3oBaTENbHOrO TpoIecca IO  IUCIUIUIMHE
UCITOJTB3YIOTCS:

s GOPMUPOBAHUS MATEPHAIOB JUISI TEKYIIEro KOHTPOJS YCIEBAaeMOCTH U
MIPOBEICHUS TIPOMEKYTOUHOM arTecTanuu, JUisi POpMUPOBAHUS METOJAMYECKUX MAaTepHUasIOB
10 JUCLUILIMHE:

- mporpammbl Microsoft Office;

- u3nmarenbckas cuctema LaTex;

- Adobe Acrobat Reader.

7. IllepedyeHb coBpeMeHHbIX NPOdecCHOHAIBbHBLIX 0a3 JMaHHBIX W HMH(OPMANHOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3YeMbIX IPH OCYIIECTBJIEHHH 00Pa30BaTEIbHOIO NMpolecca
1o AUCHUIJIMHE (IPU He00OXOTUMOCTH)

B mpomecce ocymiecTBieHHs 00pa3oBaTENBHOIO Ipoliecca IO JAUCLMIUIMHE
UCTIONIB3YIOTCS:

aBTOMaTH3MpOBaHHas OubOnuoreyHo-uHpopmarnronHas cucrema «bBYKHU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOH M [IONOJHUTEJbHOW Y4YeOHOH JHUTEPATypPbl, PecypcoB
HHG(POPMAIIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTu «/HTepHeT» (IpHM HE00X0AMMOCTH),
PeKOMeHIyeMbIX JISl 0CBOEHU Sl I CUMIIIMHBI



a) OCHOBHAs JIUTEepaTypa

1. CuByxun JI. B. O6mmit kypc ¢usmku : ydebHOe mocobue : B 5 Tomax. Tom 3 :
OnexrpuuectBo. M. Jlans, 2020.

2. Hponos U. E. 3agaun mo ob6mieit ¢pusuke : yuebHoe mocodue st By3oB. CII6. Jlans,
2021.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa

1. Upomnos U. E. Dnexrpomarnerusm: OCHOBHbIE 3aKOHHI : yuyeOHOe mocobue. M.-CIIO.
JlabopaTtopust bazoseix 3nanwmii, 2000.

2. CasenneB U. B. Kypc obmieit pusuku. B 5 1. Tom 2. DinekTpudecTBO U MarHTU3M :
yueOHoe nocobue s By3oB. CII6. Jlans, 2022.

3. Tpodumosa T. U. Kypc ¢puzuku. M. Axanemusi, 2004.
4. Kysnenosa U. A. 3anauu no snexkrpocraruke. Apocnasib. SApl'yY, 2009.
5. Marsees A. H. DnekrpudectBo u marHetusM. M. Beiciiast mikona, 1983.
9. MaTepnajbHO-TeXHUYeCKast 0a3sa, Heo0XouMast 1A OCyLIECTBJICHHUSA

00pa30BaTeILHOIO MPOIEcca MO TUCIHILJINHE

- yueOHbIe ayIUTOPUH I TPOBECHUS 3aHATUH JIGKIIMOHHOTO TUIIA;
- yueOHbIC ayIUTOPUHU IS TPOBEICHUS IPAKTHUECKUX 3aHATUI (CEMUHAPOB);
- yueOHbIe ayIUTOPUH I TPOBEICHUS TPYNIOBBIX U MHIMBUYalbHBIX KOHCYIbTALIHIA;
- yueOHBIC ayIUTOPUHU IS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOYHOH aTTeCTaIui;
- IOMEIICHHUS JUISl CAMOCTOSTEIbHON paboThI;
- TMOMEMICHUS ISl XPaHCHHUSI U MPO(HUIAKTUYECKOTO0 OOCITYKUBAHUSI TEXHHUYECKHX CPEICTB
00y4eHwusI.

CrenpanabHble TOMENICHUS YKOMIUIEKTOBAHBI CPEJICTBAMH OOYYCHHsI, CITyKalluMHU
JUTSL TIPETOCTaBJICHUS yaeOHON nHMOpMAIu OOJIBIION ay AUTOPHUH.

[Tomemenuss  Isi  CaMOCTOSITENILHOM ~ pabOThl  OOYYAIOIIUXCS  OCHAIIEHBI
KOMITBIOTEPHOM TEXHUKOW C BO3MOXXHOCTBIO NOAKIKOYEHUs K cetu «MHTepHEeT» U
o0ecrieyeHneM J10CTyna K 3JIeKTPOHHOM nH(pOpMalnOHHO-00pa3oBartenbHoil cpene SApl'Y.

ABTOD:
CTapIInil mpenoiaBarenb Kadeapbl MUSKPOIIEKTPOHUKHI

u obmeit puznky, K.¢h.-M.H. Pomanos /I.H.




IIpuio:xkenne Nel k paboyeil nporpaMme M CHUANINHbBI
«JIeKTPUYECTBO U MATHETU3M»

@DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBEAeHN S TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U POMEKYTOYHOM ATTECTAIUM CTYAE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JAHUSI WJIM HHbIE MATEPHAJIbI,
HCNOJIb3yeMble B MpoIlecce TeKyIero KOHTPOJisi yCreBaeMoCTH

3amaHus 1J151 CAMOCTOSITEJIbHOI padoThI
(Oanmbie 3a0anus 8INOIHAIOMCS CIYOEHMOM CAMOCMOSMENbHO U Npenodagamenem 6
o0bs3amenbHoOM NopsoKe npogepsiiomcsi, npogepka cghpopmuposarnrocmu OIIK-1, unouxamopsi
W] OlIK 1.2, U] OIIK 1.3)

3aganus mo teme Ne 1 «uekTpocTaTuyeckoe 1noJjie B BAaKyyme »:

1. DnexkTpocTatuka: MOBTOPEHHE UIKOJBHOTO MaTepuana IO JJIEKTPUYECTBY (3aKOH
KysnoHa, BEkTOp HampsHKEHHOCTH, NPUHIUI cyneprno3uuuu noiuei). Onpenenutsb
MOJIO)KEHWE TOYKM, B KOTOPOW HANpsHKEHHOCTh paBHA HYINIO BOJIM3U  JIBYX
HEOJAMHAKOBBIX 3apsfoB ql M 2 , HAXOIALIUMXCS HA PAcCTOSIHUU X. PaccMoTperh
CIIy4au: a) OJHOMMEHHBIX 3apsi/IoB (B ayAUTOPHH); 0) pa3HOMMEHHBIX 3apsaa0B (11/3).
[Ipumep 1. [2] 3amaun 3.1, 3.2, 3.4, 3.13, 3.14 [4]

2. lloBroputh MaTepuand M3 BEKTOPHOIO M TEH30PHOTO aHaiM3a: IOTOK BEKTOpa,
IpagueHT, JUBEPreHIMs, poTop, TeopeMbl Octporpaackoro-I'aycca u Ctokca.

[Mpumep 2, 1.15, 1.16, 1.17, 1.21 [2 ]. 3agauu 3.22, 3.23, 3.24, 3.25, 3.26, 3.32, 3.34
(a), 3.38, 3.35,3.49 [4]
3ananus mo teMe Ne 2 «JIeKTPOCTATHYECKOE 1M0JIe TPU HAJTUYHUU TPOBOTHUKOB:

1. 3amaum 3.62, 3.63, 3.104, 3.112, 3.115, 3.116, 3.118 [4]; 3amaua JBYX
KOHLEHTpUYECKUX cdep, paauychl KOTOPHIX U3BECTHBI, TAK)KE€ HM3BECTEH 3aps] OAHON
cheppl: 1) 3apspkeHa BHYTPCHHsISI, BHEIIHSS 3a3eMIISieTCs; 2) 3apspKeHa BHEITHSS,
BHYTpeHHsA 3a3emisierca. KakoBo oTHoIIeHHe 3apsaaoB Ha cdepax, U B KaKOM ciydyae
cucrema aBisieTcs chepuyeckum konaencatopom? Ilpumep 1, ctp. 17 [2].

2. Meroxa u3obpaxenuii: mpumep 1. ctp. 12 [2], 3amaun 3.64, 3.53, 3.56, 3.58, 3.61, 3.65.

3aganus nmo teme Ne 3 «QueKTpocTaTHYeCKOe 10JIe PU HAJTHYNH TUIICKTPUKOB:

o JIMAEKTPUKH B JICKTPUUECKOM Tosie: mpumep 2, ctp.13 [2], 3.76, 3.78 (0), 3.86.

°  3amaum ¢ konaeHcaropom:3.106, 3.133,3.144, 3.202, 3.203.

3ananus mo teme Ne 4 «IloCTOSIHHBIN 3JIEKTPUYECKHH TOK»:

= [locrosHHbI 211. TOK: mpumep 1 ctp. 24 [2], 3.144, 3.151 (6), 3.153, 3.156, 3.170,
3.179, 3.180, 3.183.

= PaGota 1 MomHOCTH B 311 1ienu. Mcrounuku Toka u HanpspkeHus (3/1C). Beraucnenne
noytHOM, mosie3Ho momHocTed, KIIJ[ mcrounmka, cpaBHEHHE PEKUMOB PaOOTHI:
3amaun 3.187, 3.188, 3.189,3.191(6), 3.192, 3.193, 3.195, 3.208.

3aganus nmo teme Ne 5 «31eKTPONPOBOAHOCTH TBEepPAbIX Tes. TOKH B Bakyyme, ra3ax u
3JIEKTPOJUTAX»:

1.3amgaun 3.208, 3.209, 3.214, 3.218 [4]. TeopeTnueckuii MaTeprall Ha CaMOCTOSITEIHHOE

M3y4YEeHHUE: TOKM B ra3ax, BUJbI Ta30BOro paspsa [1].
3aganus nmo teme Ne 6 «IlocTosiHHOE MArHUTHOE 10J1€e B BAKYYMeE »:

1. Pacyer MarHUTHBIX TOJIEH, CO3JAHHBIX YYACTKAMH MPSIMOJIMHEUHBIX U KPYTOBBIX

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



Pacder MarHMTHONW WHAYKIMU coJieHouAaibHOro Toka 3.241 [4]. 2. Cunel B
MarauTHoM noje: 3.252, 3.254, 3.255(0), 3.256, 3.259(0) [4].
2. Cwunbel B MarauTHOM niofie: 3.252, 3.254, 3.255(0), 3.256, 3.259(6)
3aganus nmo teme Ne 7 «IlocToOsiHHOE€ MATHUTHOE 10JI€ B MATHETHKAX):
1. 3amaum 3.262, 3.263, 3.269, 3.389, 3.392, 3.394 [4].
3aganus nmo teme Ne 8 «J1eKTPOMArHUTHASA HHAYKLIHSA»:
1. TlpuBectu mpumepsl Ha npasuio Jlenma. 3amaum 3.303, 3.312, 3.323, 3.324, 3.330,
3.335 (HaiiTi 3aBUCUMOCTH OT BPEMEHHU TOKOB) [4].
3ananus mo teme Ne 9 «KBaszucraumoHapHblie JJIeKTPUYECKHE HEem):
1. Ilepmommuueckue Toku. Meton BekTopHbIX nuarpamm. .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! 3aganui:

1). HaiiTu HampsKEHHOCTh SJICKTPUUYECKOTO TMOJiE B IMEeHTpe cdepbl paamyca R, eciau
MOBEPXHOCTHAs TUIOTHOCTh 3aps/ia 3aBHUCHUT OT MOJSPHOTO yria 6 kak o =oy cosf (op
=const, op >0).

2). IlpocTpaHCTBO  MEXIy IBYMs JIMHHBIMA KOAKCUAJIbHBIMU LHWIMHIPAMH, PaJnyChl
KOTOpBIX R; M R2, (R; < R, nudneKkTpuyeckas MPOHUIIAEMOCTh €) 3apsHKEHO ¢ 00BEeMHOMN
IUIOTHOCTBIO /A, T1e . HaliTu HanpsKeHHOCTh 3JIEKTPUUECKOro MOJIsl U MOTEHIHAI OIS .

3). OmnpenenuTh 3apsii, NpOTEKarOUIUi uepe3 kiaod K TMpU €ro 3aMblKaHUU B CXEME,
MpeACTaBICHHON Ha puc.l. BHyTpennum conporuBienneM ucrounuka JJ]C npeneOpedsp.

4). B cxeme (puc.2) ¢=1,5 B, £=2,0 B, =25 B, R;=10 Om, R>=20 Om, R3=30 Om.
BHyTpeHHHME CONPOTUBIEHUS HCTOYHUKOB TNpeHeOpexumo Manbl. Haiftu: 1) Tok uepes
compoTuBIIeHHUE R; ; 2) pa3HOCTh MOTCHITUAIOB (g Dp.

Puc.1 Puc.2

[IpaBnia BEICTABJIEHUS OLIEHKH I10 PE3YJIbTaTaM KOHTPOJILHOU paboThel Ne 1:




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

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

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

[TonmHOCTHIO HEMPABUIBLHO BHITIOTHEHHOE 3a1aHue — () OalioB.

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

5 OayiaM COOTBETCTBYET OIICHKE «OTJIMYHO», 4 OalllaM — OIIEHKE «XOpoIio», 3
O0aulaM  —  OIGHKE  «YAOBJIETBOPUTENBHO», 2 W  MeHee OauioB —  OIICHKE
«HEYJIOBJICTBOPUTEIbHO» (YMEHHMsI Ha JaHHOM OJTale OCBOCHHUS JTUCHUIUIMHBI HE
c(OpMHUPOBAHBI).

KonTposbnas padora Ne 2
(nposepka cihopmuposannocmu OIIK-1, unoukamopwr MJ{ OIIK 1.2, UJ] OIIK 1.3)

IIpumepsbl 3a1aHM:

1. /IBa INMHHBIX NPAMBIX B3aUMHO NEPHNEHAMKYJSPHBIX IPOBOAA OTCTOAT APYr OT
JIpyra Ha paccrosHueqa. B xaxxnom mposoge tedeT TOK /. HaliTu MakcHMalbHOE 3HAYEHHE
cuiibl AMIiepa Ha €IMHUILY JUIMHBI IIPOBOJIa B 3TON CUCTEME.

2. Mexny noarocaMy 3J€KTPOMarHuTa HaX0IUTCS KaTyIIKa, OCb KOTOPOI COBIAJAET C
HanpaBJIeHHEM MarHUTHOTO MoJist. I1nommais HonepeyHoro ceueHus KaTymky S=3mm?’, 4ucio
BUTKOB N=60. Ilpu noBopore kaTymku Ha /80° BOKpYT €€ 1uaMeTpa 4yepe3 MOAKIYEHHBIN K
Hell Oa/UIMCTHYECKWI TallbBAaHOMETpP TMpoTeKaeT 3apsaa  ¢g=4,5 mxKn. Haittm momyms
MHAYKIMHM MarHUTHOTO MOJII MEXKIY MOJICAaMH, €CIU CONPOTUBIICHUE JIEKTPUUECKOMN LIEeNn
R=40 Om.

3. K HCTOYHMKY CHHYCOMJAJIbHOI'O HANPSDKEHUS C YacTOTOW 0 MOJAKIIOYWIN
NapajuleJIbHO KOHAEHCATOp eMKOCTM C M KaTylIKy C aKTHUBHBIM CONpOTHUBIEHHEM R u
MHAYKTHUBHOCTBIO L. HaliTh mosiHOE CONPOTUBIICHHE 3TOr0 y4acTKa LEMH I NEPEMEHHOTO
HaIIPSDKEHUs ¢ 4aCTOTOH W.

4. TlocTpouTh BEKTOPHYIO JOHArpaMMmy »JJEKTPUYECKOW 1ENH C HCTOYHUKOM
CUHYCOUJAJIBHOTO HANpsKEHUS 4acTOTOW w, cojepikailed konaeHcatop eMkoctu C u
KaTylIKy C AaKTUBHBIM COIpPOTHBIEHHMEM R W MHAYKTUBHOCTBIO L (IO 3ajaHuIo
MpPEnoiaBaTeis).

ITpaBuna BeICTaBJCHUS OLICHKY IO PE3YIALTATAM KOHTPOJIBbHOU paboTsl Ne 1:

OneHka 1o pe3ylbTaTaM KOHTPOJIBHOW paboTel Ne 2 cumraercs B Oamiax To
CIIEYIOIIEMY TIPUHITUITY: TIPABUIILHO BBIMTOJTHEHHOE
- 3amanue Ne 1 — 1 Oa;
- 3aganue Ne 2 — 2 Oaia,
- 3amanue Ne 3 — 1 Oa;
- 3amanue Ne 4 — 1 Gaut.

Kaxxnoe u3 3amanuii MokeT OBITh OIIEHEHO TOJIOBHHOM 3asBICHHBIX MO HEMY OaJljioB,
B Clly4ae, KOTJia IPH €ro BBHIMOJHEHWU TNPABWIBHO MPUMEHEHBI pacu€THbIC (HOPMYJIIbI, HO
UMEIOTCS OIIMOKH B pacyeTax.

[TomHOCTBIO HEMPaBUIILHO BBIMOJIHEHHOE 3aaHue — 0 6aoB.



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

5 GayiaM COOTBETCTBYET OIICHKE «OTJIMYHO», 4 OalllaM — OIIEHKE «XOpoIio», 3
O0aulaM  —  OIGHKE  «YAOBJIECTBOPUTENBHO», 2 W  MeHee OauioB —  OIICHKE
«HEYAOBIETBOPUTENHbHO» (YMEHHMSI Ha JaHHOM JTale OCBOCHHUS JAMCLUUIUIMHBI HE
c(OpMHUPOBAHBI).

TecT aJ1s1 caMONpOBepPKM MO pe3yJIbTaTaM 0CBOEHMS THCIUILIHHBI Nepe.
3k3aMeHOM (TecT npoBoauTcsi B YK «yekTpudecTBO M MarHeTusm (JieKIUN U
npakTuyeckue 3auatus) (PO-2160, 9H-2150, ®-2150)» B LMS Moodle)

(nposepxa cipopmuposannocmu OIIK-1, unoukamop HJ] OIIK 1.1)

B tecte 25 Bompoca, 3a HMpaBWIIBHBIM OTBET Ha Kax/blid Borpoc maercs 1 Gamr. Ha
MPOXOKJICHUE TECTA JaeTCsa Bpems 15 MUHYT.

KonnyectBo HabpaHHBIX 0a/10B OT 21 10 24 COOTBETCTBYET OLICHKE «OTIMYHO.

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

KomnyectBo HaOpanHbix OamwuioB ot 15 1o 18  cooTBeTcTBYyeT — OLIEHKE
«Y IOBJIETBOPUTEIILHOY.

KonuyectBo 6ansioB menbie 15 cooTBeTcTBYET onieHKe «HeynoBieTBOpUTEIHHO.

IIpruMepHEBIE BOIIPOCHI TECTA:

Bomnpoc 1. Mojayns cHIbl B3aMMOACHCTBHS JBYX TOUCYHBIX 3apSJIOB 4 M (5, HAXOASIIUXCS
Ha PacCTOAHHUHU " B BAKYYMEC PaBCH

_ 1 qiqz,
DF=_—22
€ T
_ 1 q1qz,
2)F = —— 22,
mEey T
1 aq19z
F=—— ;
3) 4mege 12 °
~ 1 q192,
F =t
Ty T
1
5)F =—112
4TEY T

Bompoc 2. OmnpeneneHue BeKTOPa HANPSDKEHHOCTH DIEKTPUYECKOTO IOJS M BEKTOD
HAPSHKEHHOCTH DIIEKTPUYECKOTO ITOJISI TOYEYHOI'0 3apsiia B BAKYYME BBINVIIAT CIEAVIOIIUM

o0pazom

F 7
NE==, E=—"—;
q Ameyr
- F - 7
2)E==, E=—""—;
q Ameyr
= F = qf
3)E_?' E T 4mr®
= F = 7
HE=—, E=—"—
q 4ATEGT
- ﬁ -
5 E==, E=—1—
q 4ATTEGT

Bompoc 3. IToreHIMaI 3IeKTPUUECKOT0 HOJISI TOYEYHOI'O 3apsiia B BAKYYME PaBEeH

__1! q,

1) ¢ = 41y T2’

- 1 g.

2) ¢ = 4meg T’
N =—1

anr’



1 qf,

4)(p=41'r£0 r’
__1 a
S)q)_zmsor'

Bomnpoc 4. Pa3HocTh NOTEHIHMANIOB (10 ONPE/IeSICHHI0) paBHA
D@1 —¢@ = ff[ﬁ X dﬂ;

2)p1— @, = le E)di;

3)or—9; = [, Edl;

4) P — @ = flz E)di;

5 01— ¢, = flz Edl.

Bompoc 5. BekTop 31eKTpudIeckoro cMelieHus (o0 OnpeASISHHIO) PaBEH
1)D =E + ,P;

2)D = ¢yE + P;

3)D = ¢,E — P;

4) D= EOE + eoﬁ;

5)D = gyE + P.

Bompoc 6. CBs3b BeKTOpa HANPSHKEHHOCTH C BEKTOPOM DJJIEKTPUUYECKOIO CMEIICHUS B
N30TPOIMHOM JUBJICKTPUKE, KOTODBII\/'I HC ABJISICTCA DJICKTPCTOM, B CJIy4dadc cna6or0 BHCIIITHCT O
SJIEKTPHUYECKOTO OIS BEIIVISANT CIEAVIOIIMM 00pa3zoM

1) D= SOSE + soﬁ;

2) D = gy¢E;
3) D= EOE ;
4D =E;
5) D= EOEE .
Bompoc 7. EMKOCTE KOHJIeHCAaTOpa M0 ONPEISICHUIO PABHA
He=41

U
2)C = gU :
3) C; = g;
He=j
5) C == 80 E
Bompoc 8. OnpeneneHnue CHIbl TOKA
ni=-%

. dt
2)I = g;

_ aq,

I = a
HI= d—q;

Cciz,:
51 =2

ds

Bompoc 9. 3akon Oma i HEOAHOPOAHOI0 VYACTKA LIENU BBIMJBLAUT CISAYIOIUM 00pa3oM
DRI = ¢y — @, T E;
(p1 — NOTEHILIMAJI Y3714, U3 KOTOPOTo TOK | BBIXOJMT,




(5 — MMOTEHIMAN y371a, B KOTOPBIN TOK [ BXOAMT,

OJIC E Gepétcst co 3HAKOM IOJIIOC, €CIH MPHU 00X0/€ MO Y4YacTKy IIeTH OT MEPBOro y3Ja Ko
BTOPOMY CHauajia BCTpEYaeM OTPHUIATEIbHBIN MOJIOC UCTOYHHUKA, @ TOTOM HOJOXKHUTEIbHBIH.
B o6paraom ciayuae DJ]C 6epércst co 3HaKOM MHUHYC.

2)RI = @3 — g1 L E;

(1 — IOTEHIMA y3J1a, U3 KOTOPOTo TOK | BBIXOJMT,

(5 — MMOTEHIMAN y371a, B KOTOPBIN TOK [ BXOAMT,

OJIC E Gepétcst co 3HAKOM IOJIIOC, €CIH MPHU 00X0/€ MO Y4YacTKy LIETH OT MEPBOro y3Ja Ko
BTOPOMY CHauajla BCTpEYaeM OTPHULATEIbHBII MOJIIOC UCTOYHHUKA, @ TOTOM HOJOXKHUTEIbHBIH.
B ob6parnom ciryuae D/C Gepércst co 3HAKOM MHHYC.

3)RI =@ — @ £ E;

(1 — IOTEHIIHA y3J1a, U3 KOTOPOTO TOK | BBIXOJMT,

(5 — MOTEHIMAN y371a, B KOTOPBIN TOK [ BXOAMT,

OJIC E Gepércst co 3HAKOM MHHYC, €CJIM IpU 00X0Je 1O YYacTKy LIETH OT MEPBOro y3ia Ko
BTOPOMY CHauajla BCTPEYaeM OTPHULATEIbHBIIN MOIIOC UCTOYHHUKA, @ TOTOM HOJOXKHUTEIbHBIH.
B obparnom ciryuae 3JIC Oepércst co 3HAKOM ILTIOC.

Bompoc 10. ConpoTuBiIeHNE OTHOPOIHOT0 JIMHEHHOTO IPOBOAHNUKA PABHO
1
DR=pg

)R =S5
1
HR=p
l
@R—}S
5)R ZPT

Bompoc 11. D1C 1o onpeaeieHnuIo paBHa

1)E==2Am;
2)E = F;
3) E = A?;
YE =7
5)E = A.,.
Bompoc 12. 3akox Oma B muddepeHnmaabHoil hopMe BBIMISIINT CIEIYIOIIM 00pa3oM

> _ g.
1)] - E.’a_)
2)j =ok;
3)j = oE;
4)j = E;

> _E
==

Bompoc 13. IIpasuna Kupxroga 3By4aT caeayroliuM 00pa3oM CIEAYIOIIUM 00pa3oM
1) Ilepoe mpaBuno Kwupxroda rimacur, 4to anreOpamveckas CymMMa TOKOB BETBEH,

MpUHAJISKAIINX OTHOMY KOHTYpPY LI€NU, paBHa:

zz(ig)z(x



Btopoe mnpaBuno Kwupxroda rmmacur, uro anreOpamdeckas CcyMMa HanpsDKCHHH Ha
PE3UCTHBHBIX AJIEMEHTAX B BETBSAX, CXOASAILIMXCS B HEKOTOPOM y3J€, paBHA alre0pandeckoi
cymme D/IC, BXOIALINX B 3TH BETBU:

Z(iljRj) = z(iEk)-
7 3

2) Ilepsoe mpaBmio Kwupxroda rmacut, yto anredOpamdeckass cymMMa TOKOB BETBEH,
CXOMSIIUXCS B KAXKIOM Y3JIe JTIF000H 1enH, paBHa:

Z(ilj) = 0.

J
Bropoe mpaBuno Kupxroda riacut, uyrto anreOpandeckas CyMMa HamnpsOKeHHH Ha

PE3UCTUBHBIX JIEMEHTAX 3aMKHYTOI'O KOHTypa paBHA HYJIIO:

Z(J_rljR,-) = 0.

J
3) Ilepsoe mnpaBmwio Kupxroda rmacut, yro anredOpanueckas cymMma TOKOB BETBEH,

CXOJSALINXCS B KAKIOM y3JIe JII00O0H IIenH, paBHa:

Z(ilj) = 0.

J
Bropoe mpaBuno Kupxroda riacut, uyto anreOpandeckas CyMMa HamnpsOKeHHH Ha

PE3UCTHBHBIX DJJIEMEHTAaX 3aMKHYTOTO KOHTypa paBHa anreOpanueckoir cymme 3JIC,

D (&R = ) (HE.
j k

Bompoc 14. 3akon Jixkovisi-JIeHIa JUIsT OJHOPOJHOI'O YVYAaCcTKA IIENU BBLINISLAUT CIECAVIONINM

BXOOAIIUX B 3TOT KOHTYP:

o0pa3om

1) Q = RI3;

2) Q =RI%

3)Q = UI%

40 =UI
. 12

Bompoc 15. Onpenenenye MOAYIISI BEKTOPA MATHUTHON MHIYKIIMKA C IIOMOIILI0 MOMEHTA CUJL,
I[GﬁCTBVIOH.IGI‘O Ha HDOGHBIﬁ TOK, BBII'JISIIUT CIICAVIOIINWM O6D2130M

1) B = Mmax;
2) B = MyyaxPms

D Mmax,

3)B= o

4)B =

Mmax

Mmin

5) B = 2,

Bompoc 16. 3axkon buo-Casapa-Jlammaca [Uid TOKa B KOHTYPE BBIIVIAOWT CIEAVIOIIUM
obpazom

— IEiX F—F
1 a5 < 18]

— )

!/

r—r




— IEZX ‘F—F
2y df = 2o 007
r—r
3)dB = ﬂ—'dl(i%l);

41 Py

1[dix(7-r")|

=L
r—r’|

4)dB =&
4

/A

Bomnpoc 17. 3akoH AMIIEpa KIMEET BUI
1) dF, = IdIB:

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

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

4) dF, = IBdl;

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

Bompoc 18. Beibepure nipaBiiibHOE HaIIpaBICHNUE CUIBI AMIIEpa

1)

-

B A




Bonpoc 19. MarauTtHas 9acth cujibl JIopeHiia paBHa
1) F = q¥B;

2)F = [# x B];

3) F = q|p x B;

4)F = q[v x B];

5)F = q[§ X D).

Bompoc 20. Beibepute npaBuiibHOE HanpasieHue cuibl JlopeHa
1)
qg>0
—

T}’

<

3)



T)’

®B
Bompoc 21. 3akoH 31eKkTpoMarHuTHOU MHAVKINK Papaniest BRINISAANUT CISAVIONIUM 00pa3oM
dd
1)—=0;
dt -

DE=—§;
DE=—3
4)E; ==

5 E; = -2

Bompoc 22. Beibepure npaBiiibHOE HallpaBJIeHNE NHAYKIIMOHHOI'O TOKa B Ipaswuie JleHmna

1)

- €
® B T
EE—

€

2)
;

S
®B T
EE—

€

3)



A~

<t
H

Iy

Bompoc 23. VYpasaenus MakcBenga B HHTErDAILHOM BHIE 3aMUCBIBAIOTCI CIEAVIOIINM

obpazom
1)
ngdS=q,
j£§d§=0,
fﬁdr—d Bas
dt ’
N d — =
%Hdl= dS+—fDdS
dt
2)
§5d§=q,
5€§d§=o,
fﬁdi— djﬁd*
T dt ’
%ﬁdi—f*d§+d 5 as
K dt
3)
5£5d§:o,
§£§d§:q,
%Edi— dfﬁd*
S ,

Bomnpoc 24. BI:I6GDI/IT€ OpaBUJIbHO IOCTPOCHHVIO BCKTOPHVIO JUarpamMmy ajisd

CXCMbI

X, > X¢)



U U, U
AL
| | | I |
U
|
; &
U, A
U
U~UA i
> >
U, 1
Uy
2)
U-A
U
U= i
> >
U, I
Uy
3)
U, A
R 1
):E >
UmUY.oo T -
Uy
IIpaBujibHbIE OTBETHI
Bonpoc Ne | Bapuant Bonpoc Ne | Bapuant
. TBST = TB3T




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 W (MJIM) 3alaHUM /151 IPOBeIeHUsI IPOMEKYTOUYHOM aTTeCTAlMU
(nposepka cpopmuposannocmu OIIK-1, unouxamop U] OIIK 1.1)

Cnucok BONPOCOB K IK3aMEHY:

. DJIEKTPOMAarHUTHbIE B3aUMOACHCTBUS B MPUPOIE. DINEKTPUUECKUE 3apsibl U UX CBOWCTBA:
JJIEeMEHTapHBIN 3aps] U ero MHBAapUAaHTHOCTD; JIBa BHUJA 3aps0OB; 3aKOH COXpaHEHUS U
JUCKPETHOCTB 3apsiia. MoJenn TOUeYHOI0 U HEMPEPBIBHOTO PaCIpeIeIeHHs 3aps10B.

. 3akon Kynona. DkcnepumeHTanbHas npoBepka 3akoHa Kymnona. IlonmeBasi TpakToBKa
3akoHa KynoHa.

. DneKTpocTaTuueckoe I1ose. BekTop HampshHKeHHOCTH 3JIEKTPOCTaTMYeCKOoro mojs
OPUHIUI ~ cyneprno3uuuu  mnosied. CuiioBble JIMHUU  BJIEKTPOCTATUYECKOTO  IMOJI.
HanpsbkeHHOCTh TOJISE TOUEUHOTO 3apsa, CUCTEMbl TOUYEUHBIX 3aps0B, HEMPEPHIBHOTO
pacnpeneneHus 3apsaaos.

. Ilorok BekTOpa HampsbkeHHOCTH. Teopema [aycca mig BekTOopa HaNpsyKEHHOCTH
aneKTpocTaruueckoro nomns . Juddepennmansuas popma reopemsl [aycea.

. IIlpumenenne TeopemMsl ['aycca Kk pacdeTy 3JIEKTPUUYECKUX MOJIEH B BAKyyME, CO3/1aBA€MbIX
OZTHOPOJIHO 3apsDKEHHBIMH TEJNaMHU Pa3IMyHON KoH(Urypamuu (6ecKOHEUHas IIIOCKOCTD,
napajuieNibHble Pa3HOMMEHHO 3apsKEHHBIE TIIOCKOCTH).

. IIpumeHenne TeopeMsl ['aycca Kk pacyeTy 2JIEKTPUUYECKUX IIOJIEH B BaKyyMe, CO31aBaeMbIX
OJTHOPOAHO 3apsHKCHHBIMU TEJIaMH Pa3IMYHON KOHuUTrypanuu (cepudeckas 000I09Ka U
map, 6€CKOHEYHO JJTMHHBIA HUIAHP).

. PaGora cun mons npu mepemenieHuu 3apsAnoB. LIMpKymsiuus BeKTOpa HANPSKEHHOCTH.
[loTeHnManpHbIl  XapakTep JJIEKTPOCTATUYECKOro Moyisd. Pa3HOCTH  MOTEHIMAsoB.
DJNEKTPUYECKUN TOTEHINAI U €10 HOPMUPOBKA. DKBUIIOTEHIIMAIBHBIC IIOBEPXHOCTH.

. CBa3b MoTeHIala € HAMPS)KCHHOCTBIO 3JICKTPOCTATUYCCKOIO ITOJIA. HOTCHI_[I/IaJI I10JI4,
CO3/1aBaEMOTO TOYCYHBIM 3aps0M, CUCTEMOI TOYSUHBIX 3aps/I0B, TUIIOIEM, HEITPEPHIBHBIM
pacnpenenenueM 3apsgoB. OnucaHue AIEKTPUYECKOTO TONS € HCIOJIb30BaHUEM
MOTEeHITHaNa (SKBUIIOTCHIINATHHBIC TTOBEPXHOCTH )

. DIEKTPOCTAaTUUECKOE I10JI€ BHYTPU 3apsDKEHHOTO IPOBOAHMKA. OKBUIOTEHIMAIBHOCTH
npoBoiHUKA. HampsokeHHOCTh moJis BOJMM3HM TMOBEPXHOCTH TNPOBOAHHMKA. 3aBUCHUMOCTD
IIOBEPXHOCTHOM IIJIOTHOCTH 3aps0B OT KPUBU3HBI MOBEpXHOCTH. CTEKaHUE 3apsiioB C
ocTpud. MetauiMuecKkuil SKpaH.

10. Ilorenuman npoBogHHKa. EMKOCTh yenMHEHHOT0 poBoAHMKa. CrcTeMa MpOBOJHUKOB.
Konpencaroppl M uX €eMKOCTb. EMKOCTh 1mmockoro koujaeHcaropa. CoenrHeHus
KOHJICHCATOPOB.



1. DOnepruss B3aUMOACHCTBHUS CHUCTEMbl HEMOABUKHBIX TOYEUHBIX 3apSI0B. ODHEPrUs
B3aMMOJICHCTBUSL TIPU HENPEPHIBHOM pacmpezeneHun 3apsaaoB. CoOCTBEHHAs SHEPrHs
3apsHOKEHHOTO Tea.

12. DHepruss  yeOIWHEHHOIO  3apsDKEHHOTO  IPOBOJHUKA.  ODHEPIHsl  3apsSKEHHOIO
KOHJIEHCATOpa. DHEPIys U INIOTHOCTh SHEPTUU 3JIEKTPOCTATUUECKOTO MOJIs

13.  Dnexrpuueckuil qunoib. UNonbHbBIA MOMEHT. MoneKynsapHas KapTUHA MOJIIpU3alun
IU3J1eKTpUKOB. [lonsgpu3aliMoHHbIE WM CBA3aHHBIE 3aps/Ibl. BEKTOp MOISpHU30BaHHOCTH .

14. Teopema I'aycca ayis BEeKTOpa HMOJSPU30BAHHOCTU . I paHUYHBIE YCIIOBHS JUIsl BEKTOpa
HOJIIPU30BAHHOCTH.

15. Bexktop anekrpuueckoro cMmeunieHust . Teopema [Maycca mpu Hamu4MM TUAIIEKTPUKOB.
CBs3p  MeXIy BEKTOpaMH  HANpsHKEHHOCTH M JIEKTPUUYECKOI0  CMEUICHHUs
JmsnexkTpuyeckasi IPOHULIAEMOCTb.

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

17. Onexktpuyeckuid TOK. Cuna Toka. [IMOTHOCTH TOKa. YpaBHEHHE HENPEPHIBHOCTH.
YcaoBus CyHI€CCTBOBaHUA MOCTOAHHOI'O TOKA.

18. 3akon Oma ayis OZHOPOIHOTO y4acTKa Ienu. 3akoH OMa B quddepennnansHoi Gopme.
9J’IeKTpI/I‘IeCKO€ IMOJIC BHYTPU U BHC MPOBOAHUKA ITPU HAJIMYNU IMTOCTOSAHHOI'O TOKA.

19. ComnporuBieHue  MPOBOJHUKOB. ComnpoTuBiieHHe  NpU  NAPAVIETBHOM  H
nocCaca0BaTCJIIbHOM COCAUHCHHNU IMIPOBOJHUKOB. 3aBUCUMOCTD CONMPOTUBJICHUSA
IIPOBOJIHUKOB OT TemIiieparypsbl. [IoHsATHE O CBEpXIIPOBOIUMOCTH.

20. W3meHeHue TMOTEHLMana BAOJIb NPOBOJHMKA C TOKOM. CTOpPOHHHE  CHIIBL
Onexrponsrkymias cuia (3C). 3akon Oma s yuactka mnenu, cogepxkamero IJIC, u mist
3aMKHYTOM LICTIH.

21. Pabora W MONIIHOCTH B II€MH IOCTOSIHHOTO ToKa. 3akoH Jkoynsa-Jlenma st
OZTHOPOJHOTO M HEOIHOPOAHOro ydacTkoB uenu. JuddepenunansHas ¢dopma 3akoHa
Hxoyns-Jlenna.

22. PasBerBieHHble nuHeiHble Hend. [IpaBuna Kupxroda u ux npumeHeHue i pacyera
Pa3BETBIICHHBIX MIEKTPUUECKUX LETIEH.

23. DkcrnepuMeHTaJIbHOE ONpeAeTICHHE 3apsiia 31eKTpoHa (ONbIT MUJUTMKEHA).

24. Knaccupukauus TBepAbIX Tesl (MPOBOIHUKHU, JUAIEKTPUKH, TOJYIPOBOIHUKN).
[Ipupona snexrpuueckoro Toka B Merayuiax. Oneitel Pukke, Mannensiirama, Ilananekcn,
Tonmena u Ctroapra.

25. DneMeHTHl KIIACCMYECKOHM TEOpUH 3JIEKTPOINPOBOAHOCTH MeETauIoB. OObsSCHEHHE
3akoHOB Owma, J[xoyns-Jlenma, Buaemana-®panna. TpyoqHOCTH KIACCHYECKOM TEOPHUH
AIIEKTPOIIPOBOAHOCTH METAJIIIOB.

26. [IloHsTne O 30HHOHM TEOPUM TBEPABIX TEJI. DHEPreTUYECKUE 30HBI METAIIIOB,
MMOJYIIPOBOAHHUKOB W OUDJICKTPHUKOB. COGCTBGHH&H H TI[puUMECHad HNPOBOAUMOCTDH
MOJYTPOBOAHHUKOB. TemmneparypHas 3aBHCHUMOCTH AIIEKTPONPOBOIHOCTH
MOJIYIIPOBOJHUKOB.

27. P-n-niepexop, BoJIbTaMIIEpHAs XapaKTEPUCTHKA p-n-niepexona. MexaHu3M BhITPSAMIICHUS
TOKa.

28.  DIEeKTpUYECKUil TOK B ANEKTPOJIUTAX. [IpoBOogAMMOCTH AIEKTPOJIUTOB.
DnexTponuTryeckas auccoruanus. 3akoH Oma 1 31eKTposnuToB. 3akoHbl Dapanes.



29. DnexTpuveckHuil TOK B Trazax. [Ipoieccsl noHu3ammum u peKoMOMHAIMU. Buasl ra30Boro
paspsaa. HecamocTosATenbHbIi paspsa. Bonpsramnepnas XapaKTepUCTHUKA
HECaMOCTOSITETIbHOTO  razoBoro paspsiga. CamocrtostenbHblid  paspsia.  [lonstue o
razopaspsaHoiu miasme. Tieromui paspsa.

30. MaruutHoe TMoJ€ TOCTOSHHOTO TOKa. MAarHUTHBII MOMEHT KOHTypa C TOKOM.
[locTosiHHOE MarHWTHOE MOJ€ B BakyyMe. BeKTop MarHMTHOW MHAYKUUM . 3akoH buo-
Cagapa-Jlaniaca. MarHutHoe moJsie npsMoro Toka.

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

32. Teopema ["aycca qyisi BEKTOpa MarHUTHOM MHAYKIMU. BUXpeBoil xapakTep MarHUTHOTO
nosist. Teopema 0 HUPKYISIUU BEKTOpAa MArHUTHOM MHAYKIIMHU B CTAIlAOHAPHOM CIIy4ae.
33. Cunbl, OEWCTBYIOIIME HA TOK B MarHUTHOM moJie. 3akoH Amriepa. B3zaumopeiicteue

JBYX MapauIeTbHBIX OECKOHEYHO JUTMHHBIX MPSIMBIX MPOBOTHUKOB C TOKOM.

34, MarautHoe 1oJje JBHXKYIerocs 3apsaaa. JleicTBue MarHMTHOIO MOJIS HAa ABUKYLIUKUCS
3apsn. Cuna Jlopenua.

35. JleficTBME MarHUTHOTO TOJISI HA 3aMKHYTBIM KOHTYpP C TOKOM. MOMEHT cHJl,
JeMCTBYIOINX HA KOHTYpP ¢ TOKOM. PaboTa npu nepeMenieHnn KOHTypa ¢ TOKOM B
MarHuTHOM TIOJIE.

36. Marneruku. OnucaHue MarHUTHOTO 110JI1 B MarHeTHKax. BEKTOp HAMarHMYEHHOCTH .
BekTop HanpsyKeHHOCTH MarHUTHOTO MoJjs . Teopema 0 HUPKYISLINUN BEKTOPA .

37. CBsi3b BEKTOpa HAMArHUYEHHOCTH C BEKTOPOM HaIPSKEHHOCTHIO MArHUTHOTO TOJIA .
MarauTHas IpoHUIIAEMOCTb. MarHuTHOE MoJie B OTHOPOJTHOM MarHeTHKE.

38. I'panuunble yCIOBHS Jis BEKTOPOB UHIAYKIIMU U HAIPSHKEHHOCTH MAarHUTHOTO TOJIS .

39. JlmamarHetuku. MexaHu3M HamarHM4MBaHus. ['mpomarnutHoe oTHomeHue. [Ipupona
JuaMarHeTusma, JlapMopoBa  mpeneccus.  JlmamarHuTHas BOCITPUUMYHUBOCTb.
He3aBucuMocCTh JuaMarHUTHOM BOCIIPUMMYUBOCTU OT TEMIEPATYPBHI.

40. TIlapamaraeruku. MexaHn3M HaMarHM4MBaHUA. [ POMAarHUTHOE OTHOIIEHUE
3aBUCUMOCTD MMapaMarHUTHOM BOCIIPUMMYHMBOCTH OT Temrnepatypbl. 3akoH Kropu-Berlica.

4]1. ®eppomarHeruku. ' mpomarautHoe oTHomeHue. OnbIT DliHIITENHA-1e Xaa3a. Kpusas
HaMarHMW4eHHOCTH U NETIs rucTepesuca. JJoMeHsl. ['paHuIbl MexX1y JOMEHAMH.
MexaHu3M HaMarHUYUBaHMS. 3aBUCUMOCTD (DepPOMArHUTHBIX CBOMCTB OT TEMITEPATYPHI.
Touxka Kropu.

42. OnexktpomarHuTHas MHAyKOus. 3akoH Papanes u npasuio Jlenna. 3C mHAyKIuH.
Buxpesoe anekrpuueckoe none. uddepennunanpaas popma 3akona Dapanes.

43. Camounpykmus. DJIC camounpykuuu. WHaykTuBHOCTh. TOKM NpU  3aMBIKAaHUU U
pa3MBbIKaHUU LEMHU, COEepKAIIEH KaTylIKy HHIYKTUBHOCTH.

44. DHeprusi MarHUuTHOro noJsi. [I10THOCTh SHEPTrUHU MarHUTHOTO TOJIA.

45. llenum KBa3WCTAallMOHAPHOTO IIEpEMEHHOTO TOoKa. llenmu, coxaepkamiue: HCTOYHHK
nepeMeHHbIX cTOpoHHUX JDJIC, conmpoTHBIEHHE, EMKOCTh U MHAYKTUBHOCTb. BekTopHas
nuarpaMma. 3akoH OMa 1Ji mepeMEeHHbBIX TOKOB.

46. llenu KBa3MCTAaLMOHAPHOTO NEPEMEHHOIO TOKA, COJAEpPIKAIIMeE: UCTOYHUK IEPEMEHHBIX
croponnux JJIC, compoTuBi€HUE, €MKOCTh W WHIYKTUBHOCTb. METOJ KOMIIJIEKCHBIX
ammuinty 1. Umnenanc. Pesonanc HanpsiKeHU.

47.  Pa3BeTBlICHHE IEPEMEHHBIX TOKOB. P€30HaHC TOKOB.

48. MomHocTb, BblAENSIEMas B ILENM IEPEMEHHOrO ToKa. JlelicTByromue 3HaueHUs
MIEPEMEHHOTO TOKA.

49. Dnextpuueckuil konedaTenpHbIi KOHTYp. CoOOCTBeHHBIE Koebanus, popmyia
Tomcona. 3aryxatomue kojiebanus. BeiHyk1eHHbIC KOJeOaHus B KOHTYpe. Pe3oHaHc.

50. OTHOCHUTEIBHOCTH IEKTPUUYECKOIO U MArHUTHOTO Nojei. IHBapuaHTHOCTh ypaBHEHUI
MakcBeia OTHOCHTENIbHO TTpeoOpa3oBanuii JIopeHiia nmpu nepexoze oT OaHOU
WHEPIHUATBHON CUCTEMBI OTCUETA K JIPYTrOM KaK BhIpa)KEHUE CIPaBEIMBOCTH MPUHIIUIA
OTHOCHUTEJIBHOCTH JJIsl 3JIEKTPOMArHUTHBIX SIBJICHUM.



51. Toxu cmenienus. Buxpepoe anexkrpuueckoe nosie. Cucrema ypaBHeHU Makcgesa B
UHTErpaibHO U qudPepenunansHoi popme. PU3NUECKUd CMBICH OTJEIBHBIX YPaBHEHHHA
CUCTEMBI.

52. BounHoBoe ypaBHeHue. [l1ockue 3neKTpoMarHuTHbIE BOJIHBI B OJHOPOAHOM
npoctpancTBe. CKOpocTh pacnpocTpaHeHust BOJIHbI. OObeMHas MIOTHOCTh SHEPTUH
JIEKTPOMArHUTHOrO nosst. Bexrop Ymosa-Ilolitunra.

HpaBnna BbBICTABJICHHA OLCHKH

B »sk3ameHanmoHHbIe OWJIET BKIIOUAeTCS JIBa TEOpPETHYECKHX Bompoca. Ha
MOJIFOTOBKY K OTBETY J1aeTcsl He MeHee luaca.

[lo wroram »sK3aMeHa BBICTABISETCS OJHA M3 OLEHOK: «OTIMYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIHHOY» WU «HEYA0BICTBOPUTEILHOM.

Onenka «OTIMYHO» BBICTABISETCS CTYACHTY, KOTOPBIH BOCIIPOU3BOJIUT OCHOBHBIE
TEOPEMBI U 3aKOHBI JIEKTPOMArHeTu3Ma H UX HHTEPIPETUPYET, BHIIIOIHSIET B TOTHOM 00beMe
MaTeMaTUYeCKHEe BBIKJIAJKU U BOCTIPOM3BOAUT (PU3UUECKHE U MAaTEMaTHUYECKUE PACCYKICHUS
B Ipollecce MX BbIBOJA, TOYHO MCHOJIb3YET TEPMHUHOJIOTHIO 00MIel (hHU3UKH, CTHIUCTUYECKH
rpaMOTHOE, JIOTMUECKH TMPaBUIIbHOE U3JIaraeT OTBEThl Ha BOMPOCHl, YMEET JelaTh
000CHOBAaHHBIE BBIBOJIBI, BBITIONHSAET TOCTAHOBKY 3a/1ayl, PACCUUTHIBACT CKASIPHBIX U
BEKTOPHBIX XapaKTEPUCTUK AJIEKTPOMATHUTHOTO MOJIsl, ODUEHTUPYETCSI B OCHOBHBIX TEOPHSIX,
KOHLICTIIMSIX M HAMNpaBICHUSIX IO HM3Yy4yaeMOMl AUCIUIUIMHE M JaBaTh WM KPUTHYECKYIO
OILICHKY, yYaCTBYeT B AaKTHUBHOM CaMOCTOATEIbHOW paboTe Ha MPAKTUYECKUX 3aHATHIX,
OTBETHJI Ha BONPOC dK3aMeHa 4-5 u3 5 GaioB, chanm KOHTposbHbIE padoTel Ne 1 u 2 Ha
OLICHKY «OTJIMYHOY» WJIM «XOPOLIO» WJIM BBIMOJHWI 33JIlaHUSl U3 TAHHBIX KOHTPOJBHBIX paboT
Ha 3K3aMeHe IpaBUiIbHO Ha 80%.

Onenka «Xopoumo» BBICTABISETCS CTYIEHTY, KOTOPBIA BOCIPOM3BOAUT OCHOBHbBIE
3aKOHbI M COOTHOIICHHWM 3JIEKTpUYECTBA M MAarHeTHU3Ma, BBIMIOJHSIET OCHOBHBIE YacCTH
MaTeMaTUYeCKUX BBIKJIAJAOK W BOCIPOM3BOAUT 0a30Bble (PU3MUECKHE UM MaTeMaTU4YecKue
paccy X AeHHs B MPOLIECCE MX BBIBOJA, CTHJIMCTHUYECKH I'PAMOTHOE, JIOTUYECKU IPAaBUIIBHOE
u3JlaraeT OTBEThl Ha BOMNPOCHl, yMEET JeNaTh BbBIBOJABI; BIAJCET HHCTPYMEHTAPUEM
JUCLUIUIMHBI, YMEET €r0 UCII0JIb30BaTh B PELICHUM 3a/1ay, OTBETHJI Ha BOIPOC dK3ameHa 4-5
u3 5 0awioB, caan KOHTPOJbHBIE PaboThl No 1 1 2 Ha OIEHKY «OTIUYHOY WJTU «XOPOIIO0Y» WU
BBITIOJTHIUT 33JJaHUS U3 JAHHBIX KOHTPOJIBHBIX PabOT Ha SK3aMeHe MpaBuiIbHO Ha 60%.

OuneHka «Y10BJeTBOPUTEIbHO» BBICTABIIAETCS CTYJAEHTY, KOTOPBIA BOCIIPOU3BOAUT
OCHOBHBIC 3aKOHBI U COOTHOIICHMS JJIEKTPUYECTBA M MarHeTu3Mma, rpapuueckoe ONucaHHue
CTaTMYECKUX IOJIEW C UCMOJb30BaHHWEM MPHUHIUNA CYNEPHO3UINH, (GOPMYIUPYET METObI
pacyeTa 3JIEKTPOCTaTUYECKUX IMOJEH MIPU HAJIMYUU MPOBOJIHUKOB U JTUAJIEKTPUKOB, OCHOBHBIE
3aKOHBI TIOCTOSTHHOTO TOKa ISl pacueTa JMHEHHBIX Ieneil MOCTOSHHOTO TOKa, OMHCHIBAET
METO/Ibl pacueTa MAarHUTHBIX MOJEH MPU HAIMYUU MAarHETUKOB, BOCIIPOU3BOAUT OCHOBHBIE
ypaBHEHHUS 3JIEKTPOMarHeTu3mMa 1 rpaHullbl UX MPUMEHUMOCTH, IPUMEHSET METO/Ibl pacueTa
AJNIEKTPOCTATUYECKHX TOJIEH B BaKyyMe, a TakyKe MPU HATMYUU MPOBOJAHUKOB U JUAJIEKTPUKOB
JUISL 3apsDKEHHBIX TN MPOoCcTeliell KOH(GUTYpaluy ¢ MIOCTOSTHHOM TTIOTHOCTBIO 3apsijia, caall
KOHTPOJIbHBIE Pa0OThl Ne 1 W 2 Ha OLEHKY «OTJIMYHO» WU «XOPOII0» WU BBITTOTHII
3aJjaHus U3 JAHHBIX KOHTPOJIBHBIX pabOT Ha SK3aMeHe NpaBuibHO Ha 40%.

Ouenka  «HeynoBi1eTBOPUTEJbHO»  BBICTABISETCS ~ CTYIAEHTY,  KOTOPBIU
JNEMOHCTPHUPYET pa3pO3HEHHbIE, OECCHUCTEMHble 3HaHMs; OeCHOpsAIOYHO U HEYBEPEHHO
U3JIaraeT MaTepuall; HE yMEET BBbIIEIATh IVIABHOE U BTOPOCTENIEHHOE, HE YMEET COEIUHSATH
TEOPETUYECKHE TIOJOKEHUsI C TMPAKTUKOW, HE YCTAHABIMBAET MEXIPEIMETHbIE CBSI3U;
JIOITyCKaeT TpyOble OMMOKU TIPU ONPEIEICHUN CYIIIHOCTH PACKPBIBAEMBIX MOHSATUH, SBICHHIA,
BCJIE/ICTBHE HETIOHUMAHUS UX CYIIECTBEHHBIX U HECYIIECTBEHHBIX NMPU3HAKOB U CBS3EH; JaeT
HEMOJIHbIE OTBETHI, JIOTMKa W MOCIEAOBATEIIbHOCTh M3JI0KEHUS KOTOPBIX HMEIOT



CYLIECTBEHHbIE U NMPUHIMIHAIBHBIE HAPYIIEHUS, B OTBETaX OTCYTCTBYIOT BBIBOJbI, OTBETHII
Ha BOINPOC JK3aMEHa XyXXe 2-X u3 5 OamsoB, He chal KOHTpOJbHbIE paboTbl Ne 1 u 2 Ha
OLIEHKY «OTJIMYHO» WJIH «XOpOLIO» WM HE BBIIOIHWJ 3aJaHUs U3 JaHHBIX KOHTPOJIBHBIX
pabot Ha sk3ameHe npaBuibHO Ha 40%.. Onenka «HeyaoBIeTBOPUTENBHO» BBICTABIISETCS
TaKXe CTYJEHTY, KOTOPBIH B3I 9K3aMEHAIlMOHHbIIM OMIIET, HO OTBEYaTh OTKA3aJICs.



IIpuiio:xkenne Ne 2 k paboyeil mporpaMmme QM CHUNINHbBI
«JIeKTPUYECTBO U MATHETU3M»

MeToandyecKue YKazaHusd 1J1d CTYACHTOB 10 OCBOCHHIO TUCHUIIJIMHBI

OcHoBHOW ~ (opMoil  M3NMOKEeHHsT  y4eOHOro  Marepuajga 1O  JUCHUIUIMHE
«DNIEeKTPUUYECTBO M MAarHETU3M» SIBISIOTCA JIEKIIMU C UCIOJIB30BAHUEM JIEMOHCTPALHIOHHOTO
sKcriepuMenTa. [1o OONBIIMHCTBY TEM MPEIyCMOTPEHBI MPAKTHUYECKUE 3aHIATHSA, HAa KOTOPBIX
IPOMCXOIUT 3aKpEIUICHNE JIEKLIMOHHOTO MaTepuaia MyTeM MPUMEHEHHs €ro K KOHKPETHBIM
¢u3nUecKuM 3a1a4aM U 0TpabOTKa HABBIKOB paOOTHI C MATEMATUYECKUM alIapaToM.

JInis  yCHEIIHOTO OCBOEHHUS JUCLUIUIMHBI OY€Hb Ba)KHO PpEIIEHUE J0CTaTOYHO
OOJBIIOr0 KOJMMYECTBA 3ajad, KaKk B ayJUTOPHM, TaK U CaMOCTOSTEIbHO B KayecTBE
JOMaIIHuX 3aaaHuil. [lpumepsl pemeHus 3agad pa3OoUparoTCs Ha JIEKUUAX M MPAKTHYECKUX
3aHATUAX, P HEOOXOTUMOCTH 10 Haubosee TPYAHBIM TeMaM MPOBOJSATCS JOMOTHUTEIbHbIC
KOHCynbTaluu. OCHOBHasl LieNb pPELIEHHs 3ajad — IOMOYb YCBOUTb OCHOBHBIE 3aKOHBI
aNeKTpoMarHeTusma. Jlias pemieHus BceX 3a4ad  HE0O0XOAMMO 3HaThb M TIOHUMATh
JEeKIMOHHBIA MaTepuan. IlostoMy B mpolecce u3ydeHHMs] AMCLUUILUIMHBI PEKOMEHIYETCS
peryJsIpHOE  TNOBTOPEHHME  NPONACHHOIO  JIEKIMOHHOTO  Marepuana.  Marepuan,
3aKOHCIIEKTUPOBAaHHBIA Ha JIEKLUAX, HEOOXOAMMO JIOMa €lle pa3 IpopadarbiBaTh U IpH
HEOO0XOIMMOCTH JOMOJIHATH WH(pOpMALKEH, MOIy4eHHOW Ha KOHCYJIbTAIUAX, MPAKTHUECKUX
3aHATHUAX WIN U3 Y4eOHOM! JINTepaTyphl.

Bonbioe BHUMaHME JOKHO OBITH YNIENEHO BBINOJIHEHUIO JOMAaIllHed paboTsl. B
Ka4yecTBEe 3aJaHUM JJIs1 CaMOCTOSATENbHON paboThl J0Ma CTYJSHTaM IpeUlaratoTcs 3aiaud,
aHaJIOTHYHBIE Pa300paHHBIM Ha JIEKIMSIX W MPAKTHUECKUX 3aHATHIAX WM HEMHOro Oojee
CJIO’KHBIE, KOTOPBIE SBJISIIOTCS PE3YJIbTAaTOM O0BEINHEHHsI HECKOJIBKUX 0a30BbIX 3ajau.

B snexTpocraTike HEOOXOIUMO OCHOBHOE BHMMAHHUE YJEIUTh YCBOCHHIO MPUHIIMIIA
CYNEpIO3UIMM T0JIeH, HauMHas C IOJeH, CO3JaHHBIX TOYEYHBIMM 3apsAaMu U o0oOmias
JTAHHBIM MPUHIIUI HAa MOJIETT HETIPEPBIBHOTO pacIipeIeIeHUs 3aps/I0B.

ITpyu u3yuyeHun U mpuUMEHEHUU TeopeMbl ['aycca HEOOXOOUMO OTMETUTh, YTO YHCIIO
3a1a4, pellaeMbIX C €€ INPUMEHEHHEM, BECbMa OIPAaHMYEHO CIydasMH CHEIHaIbHON
cumMmerpun. OJHaKo, B 3TUX CIyd4asx IpUMEHEHHe TeopeMbl ['aycca 1mo3BosisseT MOJIy4YHUTh
HECpaBHEHHO 0oJiee MPOCTHIE pemeH s (pa3o0paTh JIEKIIUOHHBIEC IPUMEPHI).

ITockonbKy y CTYAEHTOB TPaJAMLIMOHHO BO3HMKAIOT TPYJHOCTH B PELICHHUHU 3ajad Ha
TEMBI IPOBOJIHUKHU B 3JEKTPUUECKOM I10JI€, HIEKTPOEMKOCTh, KOH/IEHCATOPHI, L1EIeCO00pa3HO
B JIaHHBIX TeMax ME€PBOHAYAIBHO PACCMOTPETh 3a/1a4M LIKOJBHOIO YPOBHS, ABUTasICh 110 MyTH
MIOCTEIIEHHOT'0 YCIIOXKHEHMSL.

B pazgene mocTosHHBIN AMEKTPUUYECKUN TOK IIeJIeCO00pa3HO 0OpaTUTh BHUMAHHE Ha
pons OJIC B menu. B 3amagax Ha mpumenenue npasui Kupxrogga ycBoeHue marepuaia
s¢dexTuBHEE NPU MHIMBHUYAIbHONH paboTe CTYAEHTOB O] PYKOBOJCTBOM IpEnojaBaTelsl.
B pasnene mocTosHHOE MAarHMTHOE I0JIE HEOOXOIMMO IOBTOPHTH CBOMCTBa BEKTOPHOTO
IPOM3BEACHUS U OTPAO0TATh IPUHIMII CYTIEPIO3ULIH.

B pasnene snexkTpomMarHuTHas MHAYKIMS 0co00e BHUMAaHHE HEOOXOIMMO YIEIHUTh
IpPUMEHEHMIO ITpaBuia JIeHna, paccMOTpeB pa3IMyHbIe IPUMEPHI.

B Teme nmepeMeHHBIE TOKH 11e1€CO00PAa3HO Ul HATTIAAHOCTH PelIeHus 3a1ad (Tae 3TO
BO3MOYHO) CTPOUTH BEKTOPHYIO TuarpaMmy. IIpu aHaIUTHYECKOM PELIEHUN PEKOMEHIYETCs
UCIIOJIb30BaTh METOJl KOMITJICKCHBIX aMILTUTYI.

JInist IpOBEpKHM M KOHTPOJIE YCBOEHUSI TEOPETUYECKOIr0 MaTepHaia, NpUOOPETEeHHbBIX
NPaKTUYECKUX HABBIKOB paOOTHl M MPOBEJIEHUS pPAcueToB, B TeUEHHE 0OyUEHUS IMPOBOIATCS
MEpONPHUATHS TEKYyLIEH aTTecTalliy B BUAE ABYX KOHTPOJIBHBIX paboT B 3-0oM ceMmecTpe U
CaMOCTOSITENIBHBIX PadoT (B ayJUTOPUN) B 000MX CEMECTpax U3yueHHs AUCIUILIUHBL. Tarke
MPOBOJATCS  KOHCYJbTAIlMM  (MPU  HEOOXOAWMOCTH) MO  pa3dopy  3adaHuid IS
CaMOCTOSITENIbHON PabOThI, KOTOPbIE BBI3BAIM 3aTPYAHEHUSI.



OK3aMeH MpPUHUMAeTCs IO SK3aMEHAIMOHHBIM OWJIeTaM, KaXIblii U3 KOTOPBIX
BKJIIOYaeT B ceOg JBa TEOpeTHYecKuX Bompoca. Ha caMoCTOSTENbHYIO MOATOTOBKY K
9K3aMEHY BbIAEISAETCS 3 1HA, BO BPEeMs OJrOTOBKH K 3K3aMEHY IPEAyCMOTPEHa TIpYINIOoBast
KOHCYJIbTaIHSI.

OcBouUTH BOMPOCHI, U3JIaraeMbl€ B MPOLECCE U3YUEHHS] AUCLHUILIUHBI « DIEKTPUUECTBO
U MarHeTH3M» CaMOCTOSITENIbHO CTYJEHTY KpalHE CII0)KHO. JTO CBA3aHO CO CJIOKHOCTHIO
U3y4aeMoro mMarepuaina u 0oabpmuM o0beMoM Kypcea. [ToaToMy mocenieHue Bcex ay iMTOPHBIX
3aHATUH SIBJISETCS COBEPUICHHO HEOOXOAUMBIM. be3 YMOpHBIX M PEryJsipHBIX 3aHATHH B
TEYEHUE CEMECTPa CAaTh SK3aMEH 10 UTOraM U3Y4EHUs JUCLUIUIMHBI CTyAEHTY NPaKTHYECKU
HEBO3MOJKHO.



