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1. Henu ocBOeHMS AUCHUNIMHBI

Henstmu npenoiaBaHust AUCHUILTUHBI «DJIEKTPUUYECTBO M MAaTHETH3M SBIISIOTCS:
- U3yYeHUE WMCTOPUU BAKHEHIIHMX (PU3UYECKUX OTKPBITUH, CBA3AHHBIX C DJIEKTPUYCCKHUMH U
MarHUTHBIMH SIBJICHUSMH, 0000IIEHHUEM OMBITHBIX (PAKTOB U (POPMYIHPOBKOI Ha UX OCHOBE
IIPUHLIUIIOB TEOPUH JIEKTPOMArHeTu3Ma, NpuBOIAIIEH K cucTeMe ypaBHEHUI MakcBeiia,
- popMupoBaHUE YMEHUU U HABBIKOB MCIOJB30BAaHUSI TEOPETUUECKUX 3HAHUU ISl PEIICHUS
MPAKTUYECKUX 3a/ad KaK B OOJACTH SJEKTPUYECCKMX M MArHUTHBIX SIBIICHWUH, Tak M Ha
MEXIMCUUIUTMHAPHBIX TPAHUIIAX JAHHOTO Kypca ¢ IPYTUMH pa3jesiaMu QU3UKU.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Jucuuninuia «JeKTPUYECTBO M MarHeTu3M» OTHOCHUTCS K 00s3aTelbHON 4YacTu
broka 1 u sBasieTcs yacThio Moayist «OO01mast puznkay.

Jnst ocBOEHHMS JaHHOW JUCHUMIUIMHBI CTYACHTBI JIOJDKHBI BJIAQJIETh amnmapaToM
MaTeMaTUYeCKOT0 aHajlh3a U aHATUTHYEeCKOW T€OMETPHHM, YMEHUEM BBIYHCISATH OCHOBHBIE
MPOU3BOJHBIE M HUHTErpajbl. JuciurmianHa «DJEKTPUYECTBO W MarHeTH3M» HCIOIb3YeT
3HAHUS, OTyYEHHbIC MIPU U3YUCHUH TUCIHUILUINH «MexaHnuka», «MaTeMaTuuecKuil aHaiIu3,
«AHaTUTHYECKAs. TEOMETPHSI».

JucuumnnuHa «OIeKTPUYECTBO M MarHeTH3M» CO3JMaéT MPearochUIKU uig Oolee
rIIyOOKOTO OCBOEHHS TMOCIEAYIOMUX AucuuiumH: «OnTuka», «KBanroBas ¢usuka. Ousnka
AJIEMEHTAPHBIX YACTHUI.

3. IlllanupyemMble  pe3yJbTaTbl O0y4YeHHs] 1O JUCHMILIMHE, COOTHECéHHBbIE C
IUIAHNPYEMbIMH Pe3yJIbTATAMM 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

[Iponiecc wm3yueHHs] IUCHMIUIMHBI HampaBlieH Ha (OPMUPOBAHHUE CIICAYIOIIUX
35IeMeHTOB KomrereHIuil B coorBerctBun ¢ PI'OC BO, OOIl BO wu mnpuobperenus
CJICAYIOUIMX 3HAHUH, YMEHHH, HABBIKOB U (MJIM) ONBITA JESITEIbHOCTH:

®opmyanposka komnereHuun | WHIMKATOPBI 10CTHKEHUS ITepeyeHs MIAHUPYEMBIX Pe3yJbTaTOB
(xox u popmyIMpPOBKA) KOMIIeTeHMH o0yueHust
(ko u popmyaupoBKA)

OodmenpogeccuoHa/IbHble KOMIIETEHIIUH

OIIK-1 NJ-OIK-1.1 3HaTh:

Crioco0€eH HCIIO0JIb30BaTh
MTOJIOJKEHHS, 3aKOHEI X METOJIBI
€CTECTBEHHBIX HayK U
MaTeMaTUKH Il peleHus 3a1a4
WH)XEHEPHOU 1eSITeIbHOCTH.

OcCyIecTBIsIET MOCTAHOBKY
3a7auu, BEIOUpaET crocod eé
pelieHus..

— OCHOBHbIE (PU3MUYECKUE SIBJICHUS U
OCHOBHBIE 3aKOHBI JIEKTPOMarHeTH3Ma;
TPaHUIBI UX NPUMEHHUMOCTH, IPUMEHEHHUE
3aKOHOB B Ba)KHEHIINX NPAaKTHIECKUX
NPUIIOKECHUSX;

— OCHOBHBIE (PM3HYECKHE BETHINHBI U
(u3MYecKre KOHCTaHTBI, UX OIpe/IeIeHHUE,
CMBICJI, CIIOCOOBI ¥ €IMHUIIBI UX U3MEPEHHS.
Ymern:

- 00BSCHUTH OCHOBHBIEC HAOJIIO1aeMBbIe
HIPUPOAHBIE ABICHUA U 3P PEKTHI C MOZUIUH
(hyHIAMEHTAIBHBIX (QU3MIECKIX
B3aMOJCHCTBHI;

— YKa3aTb, KAKHe 3aKOHbBI OMHMCBHIBAIOT
JAHHOE sIBJICHHE TN A (PEKT.

Baagern:

- 00IIePU3MYSCKUMH 3aKOHAMH U
MIPUHIMIAMHU B BRXKHEHITNX MTPAKTHYECKUX

MIPHIIOKCHHUSX.
N-OI1K-1.2 3HaTh:
ITpumensier — (hyHIaMeHTaIbHbIC (PU3NYECKUE OTIBITHI B

MaTeMaTHYecKui anmnapar,
(uznueckue 3aKOHBI 1
TEOPUU JJI peLIeHUs
MIPUKITATHBIX U
TEOPETUYECKUX 3a]1a4

9JIEKTPOMAarHeTH3ME U UX POJIb B Pa3BUTHU
HayKH;

— Ha3HAY€HHE U MPUHLUIBI ACHCTBUS
BOXHEHUIINX (PU3MUECKIX
AIEKTPOU3MEPUTENHHBIX TPHOOPOB;




®opMyJIMPOBKA KOMIIETEHIIUH
(xox u popMyTUpPOBKA)

NHaukaTopsl 10CTHKEHUS
KOMIETEeHIUH
(xoa u popMy.JITUPOBKA)

Ilepeyens MIAHUPYEMBIX Pe3yJbTATOB
o0yueHnst

Oo6menpogeccnoHaJbHbIe KOMIETEeHIHH

— OCHOBHBIE CUCTEMBI €MHUIL] U3MEPEHUS
3JIEKTPOMArHUTHBIX BEJIUYUH;

— YHUBEpCaIbHBIE (PU3NIECKUE KOHCTAHTHI
U UX Pa3MEpHOCTH.

YMeTh:

— UCTOJIKOBBIBATH CMBICIT (PM3UIECKUX
3JIEKTPOMArHUTHBIX BEIMUYUH U MOHATUM;
— MPUMEHSATH 3aKOHBI 2JIEKTPUUECTBA U
MarHeTu3Ma Jjisl petleHus 3a1ay;

— OIIUCKLIBATEL U OOBICHATE
9JIGKTPOMATHUTHBIC SBJICHUS B (DU3HKE.
Baagern:

— OCHOBHBIMH METOAaMHU (PUIUKO-
MaTeMaTU4EeCKOTO aHaJIu3a JJIsl pEeLICHUs
3aJ71a4 110 OIITHKE;

— pELlEeHUE TUIIOBBIX, OPUTMHAIBHBIX,
M03HABATEIbHBIX ONTHYCCKHUX 3a1ad.

4. O0béMm, CTPYKTYpa U coJep:KaHue TUCHUTITUHBI

O61mas TpyA0EMKOCTh AUCHHUIUIMHBI cCOCTaBiseT 4 3a4€T. ex., 144 akan. vac.

Ne | Tembl (pa3aesibl) Buabl yueOHBIX 3aHATHH, ®opMbI TEKYLIETO
n/n AUCHHILIMHBI, BKJIIOYAasl CAMOCTOSAITEJIbHYI0 | KOHTPOJISI YCIIEBAEMOCTH
HX CoJep:KaHue paboTy CTy1€eHTOB,
H X TPYAOEMKOCTh dopma nNpoMeKyTOUHOM
o | (B akaeMMyecKHUX yacax) arTecTalnu
=
2 | KonrakrHas paGora = (no cemecmpam)
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1 DNEeKTPOCTATUIECKOE 21715 05 5 3agaHus Ui
T110JI€ B BAKYyMe ’ CaMOCTOSITENTLHON paboThI
DNEeKTPOCTATUIECKOE Sananms s
2 |mose Mpu HATUYUH 21412 0,5 2 "
CaMOCTOSITENTLHON pabOThI
MIPOBOJTHUKOB
DNEeKTPOCTATUIECKOE Sananns s
3 |moje mpu HATUYHUH 21414 0,5 2 "
CaMOCTOSITENIbLHON paboThI
JTUDJICKTPUKOB
Saganus Uit
[TocrosHHBIM N
4 . 21715 0,5 2 CaMOCTOSITENILHOM pabOTHI.
AIEKTPUIECKUN TOK
KonTponbnas padora Ne 1
DJIEKTPOMPOBOTHOCT
5 [b TBEPABIX TeIL. Toxu 2159 05 3ananus A
B BaKyyMe, razax u ’ CaMOCTOSATEILHON PaboThI
AIEKTPOJIUTAX
6 ITocTossHHOE ol a3 05 5 3amanust 1is
MarHuTHOE MOJIE B ’ CaMOCTOSITENTLHOUN pabOTHhI




Ne | Temsl (pa3aesibl) Buabl yueOHBIX 3aHATHH, ®opMbI TEKYLIETO
n/n AUCHHUIINHBI, BKJIIOYAsl CAMOCTOSITEIbHYI0 | KOHTPOJISI YCIIEBA€MOCTH
HX COJep:KaHue paboTy CTy1€eHTOB,
U UX TPYAOEMKOCTH ®opMa NPOMEKYTOUYHOM
o | (B akaeMHMYeCKHX Yacax) aTTecTaluu
=
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BaKyyMe
ITocTosinHOE Saanus s
7 |MarHUTHOE I0JIC B 21612 0,5 2 .
CaMOCTOSATEIILHON PabOThI
MarHeTuKax
8 DJIeKTpOMarHuTHas olala 05 5 3agaHus 11
WHTYKIUS ' CaMOCTOSATEIILHON PabOThI
KBasucranuonapueie 3anauus 1
9 p 2165 1 2 | caMOCTOSATEIBHON PabOoTHI.
AIEKTPUUECKHUE LEMH
KonTponbnas paborta Ne 2
DIEeKTPOMarHuTHOE
nosie. Cucrema
ABHEHUI
10 PP 2412 1 1
Makcgeiia.
DNeKTpOMarHUTHBIC
BOJIHBI
TecT mi1s caMOnIPOBEPKH 110
6 mom uucne ¢ 30 u 05 05 pe3ysibTaTaM OCBOCHUS
J[OT ’ ' JUCIATLINHEI
OVYK 8 LMS Moodle
Koncynpramnus nepes 5
9K3aMEHOM
IIpomexyTouHas
P yT 0,5 | 33,5 |[Dk3amen
aTTecTaIus
NUTOTI'O 2 5134 8| 05 | 505 (144

Ipumeuanue: o0b6vém (8 uacax) camocmosmenvHou padomvl 8 pAMKAX YCMAHOBIEHHO20
oannoti PI/] xonuuecmea uacos, evinonusemoti cmyoenmom ¢ npumenenuem 30 u JOT (s
IVK «Onekmpuuecmeo u macnemuszm (nexyuu u npaxmuyeckue 3auamus) (P@-2150, JH-
2150, @-2150)» 6 LMS Moodle), onpedensiemcs kaxcovim cmyO0eHmos 6 3a8UcUMOCmu om
VPOBH5L €20 NOO2OMOBKU U CNOCOD08 BbINONHEHUSL OAHHO20 8UOA PAOOM.

ConepxaHue pa3aeinoB AUCIUATUIAHBI:

1. DaekTpocTaTnyeckoe mMoJje B BAKyyme.

1.1. Kpartkuii ucropuyeckuii 0030p nmpeacTaBIeHuid 0 MPUPOJIE MEKTPHUUECTBA U MarHeTU3Ma.
ONEeKTpOMarHUTHOE  MoJie  KaKk  MaTepuajbHBIi  HOCUTENb  3JIEKTPOMArHUTHOIO
B3aMMOJEHCTBUA. OJIEKTPUYECKHE 3apsapl M MX CBOMCTBA: 3JIEMEHTApHBIM 3apsii U €ro
WHBAapHAaHTHOCTbH; JIBa BHUJIA 3aps/IOB; 3aKOH COXPAaHEHUs U AMCKPETHOCTH 3apsnaa. Moxenu
TOYEYHOI'O0 M HENPEPBIBHOIO paclpenesieHus 3apsnoB. 3akoH KyinoHa. DkcrnepuMeHTalbHas



npoBepka 3akoHa Kysnona. Onexkrpocratnueckoe mone. IloneBas TpakToBKa 3aKkoHa
Kynona.Bexktop HanpspkeHHOCTH 3JEKTPOCTATHYECKOTO MOJs, HPHUHIMUI CYNEpPHO3ULINH
nosieli. CuJOBbIE JIMHMM 3JEKTPOCTATHMUECKOTro IoJid. HampspkeHHOCTh MOJs TOYEUHOTO
3apsna.

1.2. IToTrok BekTOpa HampshkeHHOCTH. Teopema ['aycca u e€ mpuMeHeHHe K pacuéry mojieit
HEKOTOPBIX 3apsKEHHBIX CUMMETpUYHbIX Tel. {uddepenuuansuas dopma Teopemsl ['aycca.
1.3. PabGota cun momnst mpHu nepeMenieHn: 3apaaoB. LIMpKysamus BeKTopa HaAIpsHKEHHOCTH.
[ToTeHUMaNbHBIM XapaKTep 3JIEKTPOCTATUYECKOrO MOJISl. DJIEKTPUUYECKUN MOTEHLUHAT U €ro
HOPMHUPOBKa. DKBUIIOTEHLUAIbHbIE MOBEPXHOCTU. CBsI3p MOTEHIMAJIa C HANPSHKEHHOCTHIO
31eKTpocTartnueckoro nois. [loreHnuan nomus, co3naBaeMoro TOYEUHbIM 3apsS0M, CUCTEMOM
TOYEYHBIX 3apsA0B, JMUIIOJEM, HENPEPBIBHBIM pacnpeneneHueM 3apsaoB.  OnucaHue
3JIEKTPUYECKOTO I0JSl C HCIOJb30BAHMEM NOTEHIMaNa. Jlumons B OJHOPOAHOM M
HEOJIHOPOJ/IHOM IOJIE.

2. DJIeKTpOCTATHYECKOE 1M0JIe TPH HAJTUYHUU NIPOBOJTHHKOB.

2.1. Pacnpenenenue 3aps0oB Ha TOBEPXHOCTHM MPOBOJHUKA. DKBUIIOTECHUUAIBLHOCTh
npoBoAHuKa. Hampsok€HHOCTh ToNsE BOJM3M TMOBEPXHOCTH TMPOBOJHUKA. 3aBUCHUMOCTh
MOBEPXHOCTHOM IUIOTHOCTH 3aps0B OT KpPHUBHU3HBI MNOBEepXHOCTH. CTekaHue 3apsaoB C
oCTpHsl.

[IpoBoaHMKYN BO BHELIHEM 3JIEKTpUUecKoM noJie. HaBeaeHHble 3apsaabl. DIeKTpU3aLus yepes
BIIMSHUE. OJIEKTPOCTAaTUYECKas 3aluTa. YUY€T ToJII HaBEACHHBIX 3apsaaoB. Meton
3epKaJIbHBIX N300paKeHUH.

2.2. TloTeHIMan NPOBOJHUKA. EMKOCTh yequHeHHOro MpoBoHuKa. CHCTEMa MPOBOIHUKOB.
Kounencarops! u ux EMxocTs. CoeniHenHs KOHIEHCATOPOB.

2.3. DHeprus B3aUMOACUCTBUSL CHCTEMBbl HEMOABMKHBIX TOYEYHBIX 3apsioB. ODHEprus
B3aMMOJICHCTBUSI TpU HENPEPHIBHOM pacnpeseneHun 3apsaoB. CoOCTBEHHas »HEprusl.
DHeprus 3apsHKEHHOr0 KOHJIEHCATOpa. DHEPIUsl U IUIOTHOCTh SHEPTHH 3JIEKTPOCTATUYECKOrO
HOJIS.

3. DJIeKTpOoCcTATH4YeCKOe 1MoJ1e PU HAJIUYNH TUIITEKTPUKOB.

3.1.CBoOoaHbIE U CBSI3aHHBIE 3apsAabl. MosleKyisipHas KapTHUHA HOJISpU3ALUK JUJIEKTPUKOB.
Bektop nongpuszanuu. HamnpsykeHHOCTh  3JIEKTPUYECKOrO0  IMOJSL B JUAJIEKTPHUKAX.
JvanekTpudeckass TpOHUIAEMOCTb. BekTop asiekTpuyeckoro cmemenus. Teopema [aycca
MIpU HATMYUU JTUAJIEKTPUKOB.

3.2. DnexTpuueckoe I0JIe Ha TpaHULE JBYX JAUAJIEKTPUKOB, TPAaHUUYHBIE YCIOBHS IS
BEKTOPOB HAIIPSDKEHHOCTH U DJIEKTPUYECKOIO CMEIICHHUS
4. IlocTosIHHBIN J1eKTPUYECKHUH TOK.

4.1. JIBuwxeHue 3apsioB B DJJIEKTPUUECKOM IOJE. DJIEKTpudeckuil TOK. IInoTHOCTH TOKa.
VYpaBHeHHE HENPEPHIBHOCTH. DIEKTPUUECKOE M0JI€ BHYTPU U BHE MIPOBOJAHMKA MPU HAJIUYUU

MIOCTOSIHHOTO TOKAa. YCJIOBMS CYIIECTBOBAHUS IIOCTOSHHOIO TOKa. 3akoH Owma s
OJIHOPOAHOrO yyacTka uenu. ConpoTHUBIEHHE MPOBOJAHUKOB. 3aBUCUMOCTH COIPOTUBIICHUS
IIPOBOAHMKOB OT Temneparypel. [lonstue o cBepxmpoBogumoctu. 3akoH Owma B
muddepeHranbHoM Gopme.

4.2. H3MmeHeHMe TOTEHLMaNa BAOJAb MPOBOAHMKA € TOKOM. CTOpPOHHME  CHIIBL

Onektpoasmxkymas cuna (3/C). 3akon Oma juis yuactka mnenu, conepxkamero JC, u s
3aMKHYTOM LIEIH.

43. Pabora W MONIHOCT B TIIEMK TOCTOSHHOrO TOKa. 3akoH Jxoyms-Jlenna.
Huddepenumansaas popma 3akona Jxoynsa-Jlenna.
4.4. JIuneitnble nenu. Ipasuna Kupxropa u ux mpuMeHeHue s pacubTa pasBeTBIEHHBIX

IIEKTPUYECKUX LIENEN.

5. dnekTponpoBoAHOCTHL TBEPABbIX Tell. TOKHM B BaKkyyMme, ra3ax v 3JIeKTPOJIMTAX.

5.1. Knaccudukanus TBepAbIX Tel (IPOBOJHUKH, TUAIEKTPUKH, TOTYIpoBoAHUKN). [Ipupona
MEKTPUIECKOTO TOoKa B MeTayutax. Onbitel Pukke, Mannensimrama, [lananexcu, TonMena u
Crroapra.



5.2. DnemMeHTBl KJIaCCHUYECKOM TEOpHUU DIIEKTPONPOBOJHOCTH METAIIOB. TpynHOCTH
KJIACCHYECKON TEOPUH DJIEKTPONPOBOJHOCTH METAIIIOB.

5.3. IlonstMe o0 30HHOH TEOPUM TBEPABIX TEI. ODHEPreTUYECKUE 30HBI METAIJIOB,
MOJIYIPOBOJHUKOB U TUANIEKTpUKOB. (CoOOCTBEHHas M MpuUMecHas MPOBOJAUMOCTH
[OJIyIPOBOHUKOB. TeMrnepaTypHas 3aBUCUMOCTb IEKTPOIPOBOJIHOCTH MOJIYIIPOBOIHUKOB.
5.4. P-n-mepexon, BOJbT-aMIEpHAs XapaKTepUCTHKA P-N-miepexona. Beimpsmiistoniee
JercTBue p-nN-nepexoaa. [1oaynpoBOIHUKOBBINA THO/.

5.4. DnekTpuyeckuii TOK B BakyyMe. PabGora BBIXOJa OJJIEKTPOHOB M3 MeTajuia.
TepmonnekTpoHHas smuccusi. Tok B BakyyMe. DJIEKTPOHHBIE JIaMIIbl.

DnexTpuueckuil Tok B razax. [Ipoueccel monuzanuu u pekomOuHaimu. HecamoctosTenbHbIN
U CaMOCTOSITEIBHBIM pa3psiabl M UX BHUIBL. BodbT-ammepHas XapakTepUCTHKAa Ta30BOTO
paspsna. [lonstue o nminaszme.

5.5. IIpoBOAMMOCTB 3JIEKTPOJIUTOB. DIEKTpOJUTUYECKass Auccoumanus. 3akon Owma ais
3JEKTPOJUTOB. 3akoHbl Dapajes.

6. ITocTosiHHOEe MAarHUTHOE T0JI€ B BAKYYMe.

6.1. MaruutHoe 1OJi€ IIOCTOSIHHOTO TOKa. MAarHUTHBII MOMEHT KOHTypa C TOKOM.
[TocTossHHOE MarHUTHOE 10JI€ B BakyyMe. BekTop maruuTHoM nHaykuuu. 3akoH buo-Casapa-
Jlanmaca. MaruutHoe mosie mpsIMOro, KPYyroBoro M COJICHOMJANbHOrO TOKOB. Llupkymsus
BEKTOpPa MarHUTHOW MHAYKLHU B CTAallMOHAPHOM ciyd4ae. 3aKOH MOJHOro Toka. Buxpeoil
XapakTep MarHUTHOTO TOJIS.

6.2. Cunbl B MarHutHoMm mnojne. Cuna Awmmepa. B3aumonelictBue TokoB. [leiicTBue
MAarHuTHOTO I0JIS1 Ha 3aMKHYTBIN KOHTYP ¢ TOKOM. MOMEHT cuJl, JEHCTBYIOIINUX Ha KOHTYP C
TOKOM.

JleficTBrE 3JEKTPUYECKOIO0 M MAarHUTHOTO MoJied Ha JBWxKylMiics 3apsan. Cuna Jlopenua.
Omnpenenenue yenbHOro 3apsa 3JeKTpoHa.

7. IlocTOsHHOE MATHUTHOE 110JI¢ B MATHETHKAX.

7.1. Marnetuku. OnucaHue MarHUTHOro mojisi B marHeTukax. Hamarnumuennocts. BekTop
HaIPSKEHHOCTH MAarHuTHOro mnojs. CBs3b HAMarHMYEHHOCTH C  HANPSKEHHOCTHIO
MarHuTHOTO TMOJsl. MarHuTHasi NPOHUIIAEMOCTh. [ paHWYHBIE YCIOBUS HJisi BEKTOPOB
WHIYKIWW U HAIPSKEHHOCTH MarHUTHOTO TMOJIS.

7.2. Jluamarnetuku. MexaHu3M HamarHuuuBaHus. ['mpomarnutHoe oTHouieHue. [Ipupona
JMaMarHeTu3ma, JJapMopoBa npereccus. JluamarautHas BOCHPUMMYUBOCTH. HezaBucUMOCTD
JMaMarHUTHON BOCIIPUUMYHBOCTH OT TEMIIEPATYPHI.

7.3. IlapamarHetuku. MexaHu3M HaMarHM4WBaHUA. [ MpPOMarHUTHOE  OTHOILIECHHE
3aBUCHMOCTH TTApaMarHUTHOM BOCIIPUUMYHUBOCTH OT TeMriepaTypsbl. 3akoH Kropu-Beiica.

7.4. ®eppomarHeTuku. ['mpoMarautHoe otHomeHue. OnbIT DiHIUTENHA-1e Xaa3a. Kpusas
HaMarHW4YeHHOCTH U TeTis ructepesuca. JJomensl. ['panuisl mexay romeHaMu. MexaHU3MbI
nepeMarHu4uBaHus. 3aBUCUMOCTh (DEpPOMArHUTHBIX CBOMCTB OT TeMmmeparypbl. Touka
Kropu. IlocTosiHHBIE MAaTHUTHI.

8. DieKTpoMarHMTHas HHAYKIHA.

8.1. PaboTa mpu mepeMeneHnn MpoBOJAHUKA C TOKOM B MarHUTHOM moJje. OnbiTel dapanest.
OneKkTpoMarHuTHass MHAYKIUSA. 3akoH @Papanes u npaswio Jlenma. OJIC unaykuuwu.
Buxpesble TOKH.

8.2. CamomHaykuus 1 B3auMouHAYKIMs. DJIC caMOMHIYyKUIMU. DKCTPATOKU 3aMbIKaHUS U
pasMbikaHus. MHAYKTHBHOCTh. DHEPTHsi MAarHUTHOTO TIOJISI TOKOB. DHEPrUsi M TUIOTHOCTH
SHEPTrUM MATHUTHOTO TOJISL.

9. KBa3ucraumoHapHble 3JIeKTPUYecKue Hernu.

9.1. Ilonyuyenue nepemennoi DJC. KBazucraunonapusie Toku. Llenu kBa3ucTalmoHapHOTO
nepeMeHHoro Ttoka. llenmu, copepxkaimiue: HUCTOYHUK NepeMeHHbIX cTopoHHUX OJJIC,
CONPOTUBIIEHUE U €MKOCTh; MCTOYHHMK IepeMeHHbIX cTopoHHUX OJIC, compoTuBI€HHE U
WHIYKTUBHOCTBH, UCTOYHUK CcTOpoHHUX DJIC, compoTHBICHHE, €eMKOCTh U HHIYKTHUBHOCTD.
Metoa BEKTOPHBIX AUarpaMM M KOMILIEKCHBIX aMIUIUTY. MmnenaHc.



9.2. PaboTa M MOIIHOCTH B IIETIM MEPEMEHHOr0 TOKa. J|eHCTBYyIOIIME M CpeAHHE 3HAUYCHUS
MIEPEMEHHOT0 TOKA. AKTHBHAs U pEaKTUBHAs MOIIHOCTb.

Pe3oHaHCHI B LIeNM IEPEMEHHOTO TOKA.

9.3. OcHoBHBIE CBejieHHs O Tpex(azHOM Toke. IIpeuMyIecTBo mpuMeHeHHs TpExdasHoro
TOKa B TEXHUKE U IIEpeaue JIEKTPOMarHuTHOM SHEPTUU Ha PacCTOSHUE.

OcHoBHBIE CBeZIeHUS 0 CKUH-2(ekTe.

10. DaexkTpomaruuTHoe noje. Cucrema ypapHeHnii MakcBesia. JJIeKTPOMATHUTHbBIE
BOJIHBI.

10.1. Toxu cMmemenus. BuxpeBoe anexkrpuueckoe nose. OnbiTel DiiXxeHBanbaa u Poymnanpa.
OnekTpomariutHoe mnoje. Cucrema ypaBHeHMH MakcBeisia B HMHTETPAIbHOM U
muddepennmanbHoi popme. PU3NYECKH CMBICI OTACIBHBIX YPAaBHEHUH CUCTEMBI.

10.2. OTHOCUTEIBLHOCTD JIEKTPUUECKOTO U MAarHUTHOTO MoJiel. MIHBapraHTHOCTh YpaBHEHUI
MakcBemia OTHOCHTENIbHO TmpeoOpa3zoBanuii  JlopeHna 1mipu mepexoae OT  OJHOM
MHEPUUAIbHOM CUCTEMBI OTCUETAa K APYrol KakK BBIPAKEHHE CHPABEAJIMBOCTH IPHUHIIMIA
OTHOCUTEJIBHOCTH ISl 3JIEKTPOMArHUTHBIX SIBJICHU.

10.3. CnenctBuss u3 ypaBHeHuid MakcBemna. BonHoBoe ypaBHenue. Ilimockue
AJIEKTPOMAarHWTHbIE BOJHBI B OJHOPOJHOM IPOCTPAHCTBE, HX cBoicTBa. CKOPOCTh
pactpocTpaHeHusl BOJNHBI. M3mydeHue anekTpoMarHuTHbIX BoJH. OmnbiTel ['epria. O6bEMHas
IJIOTHOCTb SHEPTHUH 3JIEKTPOMAarHuTHOro nnoss. [lorok sneprun. Bexkrop Ymosa-IlolituHra.

5. O0pa3oBaTe/ibHbIC TEXHOJOITHH, B TOM YHCJIe TEXHOJIOTHH YJIEKTPOHHOI0 00yYeHHS H
AUCTAHIMOHHBIC 00pa30BaTe/IbHbIE TEXHOJIOIMH, MCIOJb3yeMble NPH OCYIIECTBJICHHHU
o0pa3oBaTeIbHOIO NpoLecca 1o JHCHUILINHE

B nporecce 06yueHus UCIONIB3YIOTCS Cieayonue 00pa3oBaTeibHble TEXHOIOTUU:

BBoanasi JieKuMs — 1a€T IEPBOEC LEIOCTHOE MPEACTABICHUE O IUCLUIUIMHE U
OPUEHTHUPYET CTYJEHTa B CUCTEME U3YYEHHUS JAHHON IUCUUILUIMHBL. CTyIEeHTBl 3HAKOMSATCS C
Ha3HAYCHHEM U 3aJja4aMU Kypca, €ro poJibl0 U MECTOM B CUCTEME YYEOHBIX JUCLMIUIMH U B
cucTeMe IMOArOTOBKHM B IesioM. JlaeTcst kpaTkuil 0030p Kypca, UCTOpUS Pa3BUTUS HAYKU U
NpPaKTUKH, JOCTIDKEHHs B JTOM cdepe, HMeHa M3BECTHBIX YUEHBIX, H3JIararoTcs
NIEPCIIEKTUBHBIE  HaIpaBlIeHUs HuccienoBaHuil. Ha 3ToM  JeKIMM  BBICKAa3bIBAKOTCS
METOJMYECKHE U OpPraHu3alMOHHbIE 0COOEHHOCTH PabOTHI B paMKax JaHHOW JAMCLHUIUIMHBL, a
TaKxke JaTcsl aHaJIu3 PEeKOMEHIyeMol yuyeOHO-MeTOJUUECKO IUTEepaTyphl.

AxanemMuyeckasi Jiekuusi (WM JeKOUs  oO0IIEro Kypca) — IOCIIe0BaTeIbHOE
U3JIOKEHUE  MaTepualla, OCYILIECTBIIEMOE IPEUMYILNECTBEHHO B  BHJIE MOHOJIOra
npenoaasarens. TpeOoBaHUS K aKaJleMUYECKON JIEKIIUU: COBPEMEHHBIM HAay4YHBIH YpOBEHb U
HachIIlleHHast UH)OPMATUBHOCTb, yOeIuTeNIbHas apryMeHTalHsl, JOCTYIHAs ¥ OHSATHAsI peub,
4yéTKass CTPYKTypa M JIOTMKA, HAJIUM4YHAE SPKUX NPUMEPOB, HAYYHBIX JIOKA3aTENIbCTB,
000CHOBaHHUH, (PAKTOB.

IIpakTHYeckoe 3aHATHE — 3aHATHE, IIOCBAIICHHOE OCBOCHHIO KOHKPETHBIX YMEHUN U
HAaBBIKOB U 3aKPEIUVICHUIO MTOJIYYEHHBIX Ha JICKIUU 3HAHUH.

B mponecce O6y‘IeHI/IH HUCIIOJIB3YIOTCA CIICAYIOIIUC TCXHOJOTMU JJIICKTPOHHOI'O
06y‘~I€HI/I$[ N AUCTAaHIIMOHHBIC 06pa3OBaT€J'II>HI>Ie TCXHOJIOTHH

DJVIEKTPOHHBIN Y4YeOHBIH KYypC «JJIEKTPHMYECTBO M MArHeTu3Mm (JIeKUMH U
npakruieckue 3aHsatusi)) (P®-2160, 9H-2150, ®-2150)» B LMS DJeKkTpoHHbI
yHusepcurer MoodleSpI'Y, B koTropom:

- TpEeACTaBJICHbI 3aJlaHusl Il CaMOCTOSATEIbHOM paboThl 0OydYaIOMIMXCS 10 TeMaMm
JUCIUIINHBI,

- OCYUIECTBIISIETCS NPOBEACHHUE OTAEIbHBIX MEPONPUATUN TEKYLIETO KOHTPOJIA
yCIIEBAa€MOCTH CTYACHTOB;

- IpeACTaBJIEHbl TEKCTHI JIEKIUH 110 OTAEIBHBIM TEMaM JUCLUILINHBL,



- IPEACTaBIEHbl MpaBWiIa MPOXOXKACHHUS NPOMEXYTOYHOM aTTecTaluu IO
JUCLUILINHE;

- IIPEACTaBIEH CIUCOK Y4eOHOH JuTEepaTypbl, PEKOMEHIYEMOM [Jsi OCBOCHUS
JUCLIUIIVHBL,

- npezacraBieHa MHPOpManus o GopMe U BPEMEHH MPOBEACHUS KOHCYIbTALUN IO
JUCLUILINHE B PEXXUME OHIIANH;

- mocpeacTBoM (GopyMa OCYIIECTBISECTCS CHHXPOHHOE U (WJIM) acHHXPOHHOE
B3aUMOJICHICTBHE MEXAYy OOyJaroIlMMHUCS W IHpenojaBaTeleM B pPaMKax M3Yy4deHUs
JUCLUIUINHBI.

6. [lepevyeHb JHMIEH3UOHHOTO U (WJIM) CBOOOJHO PACHPOCTPAHSIEMOr0 MPOrPaAMMHOIO
o0ecrieyeHUsl, MCIOJIb3yeMOro MPH OCYLIECTBJIEHUM 00pPa30BATEILHOI0 Ipolecca 1o
JMCIHUILINHE

B mpomecce ocymecTBieHus 00pa3oBaTENBHOrO Mpolecca IO  JAUCIHUILUIMHE
HCIIOJIb3YIOTCS:

st (opMUpOBaHUS MaTepUaOB I TEKYIIEr0 KOHTPOJISI YCIEBAEMOCTH H
MPOBEJICHUS POMEKYTOYHON aTTeCTalluu, UIsl (POPMHUPOBAHHS METOJIMUYSCKUX MAaTESPHAIIOB
10 JUCIUIUIMHE:

- mporpammsl MicrosoftOffice;

- u3gareabckas cuctema LaTex;

- AdobeAcrobatReader.

7. IlepevyeHb CcOBpeMEHHBIX MNPO(eCCHOHAIBbHBLIX 0a3 JAHHBIX U HHG(POPMAIHMOHHBIX
CIIPABOYHBIX CHCTEM, HCIIOJIb3YeMbIX NPH OCYLIECTBJICHHN 00pa30BaTeJIbHOIO MpoIecca
1o JUCHUNJINHE (MPU HEOOXOTUMOCTH)

B mpouecce ocymiecTBieHHs 00pa3oBaTENbHOrO IMpolecca MO  JUCHUILUIMHE
HCIIOJIb3YIOTCS

aBTOMAaTU3MpOBaHHas OubamoreuHo-uHpopmarmonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHb OCHOBHOII M [ONOJHHMTEJBHOH Y4eOHOH JMTEepaTypbl, PpecypcoB
HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceT «WHTepHeT» (IPpH HEOOXOAUMOCTH),
PeKOMeHIyeMBbIX /IJIA OCBOEHHUSI U CIUTIIHHBI
a) OCHOBHasI JIUTEpPaTypa
1. CasenneB, U. B. Kypc oOmieit ¢pusuku : yueOHoe mocobue : B 3 tomax / WM. B.
CaBenbeB. — 15-¢ u3a., crep. — Cankr-IlerepOypr : Jlanp, [6. 1.]. — Tom 2 :
OnexTpudecTBO u MarHeTu3M. Bomuel. Ontaka — 2019. — 500 ¢. — ISBN 978-5-
8114-3989-8. https://e.lanbook.com/book/113945
2. HUponos, N.E. 3amaum no obmeit pusuke : yuedHoe nocodue / U.E. Upomos. — 11-e
u3M. (971.). — Mocksa : Jlabopatopus 3nanuii, 2017. — 434 c. : un., Tadin., cxem. — ISBN
978-5-00101-491-1.. http://biblioclub.ru/index.php?page=book_red&id=462150

0) 10MOJIHUTEIbHAS JIUTepaTypa

1. benonoxko JI. @®. Bpenenue B nuHelHyto anreOpy B NpUMepax U 3ajadax
[DnexTponHsbIit pecypce]: yued.mocodue. / JI. @. bemonoxko; Apoci. roc. yu-t um. II.
I'. demunoBa, Hayu.-meron. coser yH-Ta - Spocmasis: Apl'Y, 2011. - 109 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20110702.pdf

2. Tep-KpukopoB A.M. Kypc mMaremMaTHdeckoro anHammsa [DIEKTPOHHBIH pecypcl:
yuebHOoe Tmocobue ansa  By3oB/ Tep-Kpukopos A.M., Hlabynun M.U.—
DnekTpoH.TeKcToBbIe NaHHbie.— MockBa: BUHOM. Jlabopatopus 3nanumii, 2015.—
673 c.—ISBN:978-5-9963-2987-8 http://www.iprbookshop.ru/88987.html



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

3. bompmakos 0. . MaTemaruka A5t CTY/IEHTOB B 3a/1a4ax M YIPaKHEHUX M0 (PpU3UKe
[DnexTponnsiit pecypc]. / 0. U. bonsmaxkos, JI. b. Mensenera; fApoci. roc. yH-T UM.
IT. T. demunoBa, Hayu. -meton. coBer yH-Ta - Spocnasis: SApl'Y, 2009. - 131 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090708.pdf

4. VYpaBHeHuss MakcBemia M 3JIEKTPOMarHUTHBIE BOJIHBI [DIJIEKTPOHHBIN pecypc:
yaeOHo-MeTonuueckoe mocodue. / C. b. Mockosckuii, . A. Kysnemnona, /I. H.
Pomanos, A. H. Ceprees; Spoci. roc. yu-t um. I1. I'. lemunona - SApocnasns: SApl'Y,
2021. - 35 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20210705.pdf

5. Pynp H. A. DnekTpudecTBO U MarHeTusM [ DJIeKTPOHHBIN pecypc]: yued. mocodue st
By30B. / H. A. Pymp, A. H. Ceprees; Sfpocn. roc. ya-t um. Il. I'. JlemumoBa -
SApocnapis: Apl'y, 2004. - 205 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20040702.pdf

9. MarepuaibHO-TEeXHUYECKAS 0a3a, HeoOXoaMMAas Jifi §: 0CYIIEeCTBJICHUS
00pa3oBaTeILHOIO MPOIEcca MO JUCHUILINHE

- yueOHbIC ayIUTOPHUH IS IPOBEACHUS 3aHITHH JICKITMOHHOTO THIIA,;
- yueOHbIC ayTUTOPUU AJIsl IPOBEJCHUS MPAKTUYECKUX 3aHIATHI (CEMHUHAPOB);
- yueOHbIC ayIUTOPHUH JJIS IPOBEACHUS TPYIIOBBIX U UHANBUYAIBHBIX KOHCYJIbTAIIUNT;
- yueOHbIC ayTUTOPUU JJISl IPOBEACHHSI TEKYIIIETO KOHTPOJISL M MPOMEKYTOYHON aTTeCTalllu;
-MIOMEILEHHUS JIJIsl CAMOCTOSATEIbHON PaboThI;
-IIOMEIICHUS IJI1 XpaHEHUS U MPOoPUIAKTHYECKOTO OOCIY:KUBAaHHSI TEXHHUYECKUX CPENICTB
00y4eHwUsI.

CreuuanbHble TOMEIICHUS YKOMIUIEKTOBAHBI CpPEACTBAMHU OOYUEHHs, CIy>KallUMH
JUTSL IPEIOCTaBIICHUS yaeOHOH nH(OopMaIu OOJIBIION ayUTOPUH.

[Tomemienuss  1Isi  CaMOCTOSITENIbHOM ~ paboOThl  OOYYAIOIIMXCS  OCHAIEHBI
KOMIBIOTEPHOM TEXHHUKOM C€ BO3MOXHOCTBIKO MOJKIOYEHHS K cetu «MHTepHeT» u
obecrnieueHreM J0CTyIa K JEKTPOHHOIN HH(OpMaIMOHHO-00pa3oBaTenbHOM cpeae AplY.

ABTOp:

[Tpodeccop kadeapsr
MHUKPORJIEKTPOHUKH 1 0011el Gu3uku, 1. ¢.-M. H. J1.®. benoHox)KO


http://www.lib.uniyar.ac.ru/edocs/iuni/20090708.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20210705.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20040702.pdf

IIpunioxenne Nel k paboueii nporpaMme AU CHHILINHBI
«DJIeKTPUYECTBO U MArHETH3M)

MoH/1 OLIEHOYHBIX CPEJACTB
JJ151 IPOBe/IeHUs TEKYIIero KOHTPOJIS yCIeBaeMOCTH
U IPOMEKYTOYHOM ATTECTAIUM CTY/IEHTOB
10 JMCIHUINIHHE

1. TunoBbIe KOHTPOJIbHBIC 3aIaHUA UJIH UHBIC MaTepHaJIbl,
HCIIOJb3YEMBbIE B IIPOLECCE TEKYIHIECT0 KOHTPOJIA YCII€EBACEMOCTH

33}13]—[1/[5[ JJIS1 CAMOCTOATEIbHOH paﬁoTbI
(OGHHble 3a0aHUS BbINOIHAIOMCS cmyOeHmOM camocmoAmellbHoO U npenodaeameﬂeM 6

00513amenbHOM NopsaoKe npogepaiomcsi, nposepka cghopmuposannocmu OIIK-1, unouxkamopul
U OIIK 1.1, 1J] OIIK 1.2)

3aganus mo teme Ne 1 «JueKTpoCTaTHYECKOE NT0JIE B BAKYYME»:

1. Dnektpocrartuka: MOBTOpPEHHE IIKOJBHOIO MaTepuajia IO 3JEKTPUUYECTBY (3aKOH
Kynona, BekTOp HampsHKEHHOCTH, NPUHLUI Ccyneprno3uuuu mnoieit). OnpenennTh
MOJIOKEHHE TOYKH, B KOTOPOW HAampsOKEHHOCTh paBHA HYIIO BOJM3HM JIBYX
HEOJIMHAKOBBIX 3apsAnoB ql u g2 , Haxoxdmmxcs Ha paccrosHuu X. PaccMoTpers
CJIy4au: a) OJHOUMEHHBIX 3apsIoB (B ayTUTOPUH); 0) pa3HOMMEHHBIX 3apsIOB (11/3).
ITpumep 1. [2]

2. OcBouTh TOHSTHS TIOTOK BEKTOpAa, TPAJAMEHT, AMBEPTEHIMS, pPOTOP, TEOPEMBI
Octporpaackoro-I'aycca u Crokca.

[Ipumep 2, 1.15, 1.16, 1.17, 1.21 [2].
3ananus mo teme Ne 2 «QJIeKTPOCTATHYECKOE 110JIe IPH HAJTMYHUHI POBOJHUKOB):

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

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

3aganus nmo teme Ne 3 «JuekTpocTaTu4ecKoe moJie NPy HATUYNH TUIJIEKTPUKOB!

©  JIM3JEeKTPUKHU B DIEKTPUUYECKOM moje: mpumep 2, ctp.13 [2], 3ananus no teme Ne 4
«I10CTOSTHHBIN IJIEKTPHUYECKUHN TOK»:

= [locrosHHBIN 51. TokK: mpumep 1 ctp. 24 [2], 3.144, 3.151 (6), 3.153, 3.156, 3.170,
3.179, 3.180, 3.183.

=  PaboTa ¥ MOIIHOCTH B 311 ienu. Mctounuku Toka u Hanpspkenus (3/1C). Beruncnenue
nojHoM, mone3Hoi mouHocTed, KIIJ[ mcrouHmka, cpaBHeHHE PEXHMMOB pabOTHI:
3amaun 3.187, 3.188, 3.189,3.191(06), 3.192, 3.193, 3.195, 3.208. [2]

KonTpoJsbnas paGora Ne 1
(nposepka cpopmuposannocmu OIIK-1, unouxamopwr MJ] OIIK 1.1, UJ] OIIK 1.2)

IIpumeps! 3aganuii:

1). HaifTu HampspKeHHOCTH OSJIEKTPUYECKOro Mojisi B IeHTpe cdepsl pamuyca R, eciu
MOBEPXHOCTHAS TJIOTHOCTH 3apsifia 3aBUCHUT OT MOJISIPHOTO yriial kako =opcosO (oyp =const,
o00>0).

2). IIpoctpaHcTBO MEXIy IBYMS UIMHHBIMH KOAKCHUATbHBIMU IMIUHAPAMHU, DPATUYChHI
KOTOpBIX R; U R, (R/<R:, AudnexkTpuyueckas MPOHUIIAEMOCTb €) 3apsyKE€HO ¢ O0O0bEMHOM
IUIOTHOCTBIO A, rAe . HaliTH HanpsyKeHHOCTh 3JIEKTPUYECKOTO MOl ¥ TOTEHIIMAM MOJIS .

3). Ompenenuth 3apsij, MPOTEKAIOMMK dYepe3 K4 K TpH €ro 3aMbIKaHWUH B CXEMe,
npezcTaBiIeHHOM Ha puc.l. BuyTpennum conpotusienuem ucrounuka 3JC npenebpedb.



4). B cxeme (puc.2) g=1,5 B, £=2,0 B, =25 B, R;=10 Om, R2=20 Om, R3=30 Om.
BHyTpeHHue conpoTuBIeHUS HCTOYHUKOB MPEHEOPEKUMO MAaIbI.

Haittu:

1) Tok yepe3 conpoTuBIcHUE R; ;

2) pa3HOCTb MTOTEHIIUATIOB (4~ Pp.

|7
L

Puc.1 Puc.2

IIpaBuiia BEICTABJIEHUS OLIEHKH I10 PE3YJIbTATAM KOHTPOJIBLHOU paboTel No 1:

Ouenka 1o pe3ynbTaTaM KOHTPOJIbHOW paborel Ne 1 cumraercs B Oamiax 1o
CIIEIYIOIIEMY MPUHIUITY: IPABUIBHO BHITOJTHEHHOE
- 3aganue Ne 1 — 1 Gam;

- 3aganue Ne 2 — 2 Gaia,
- 3amauue Ne 3 — 1 Gar;
- 3agadue Ne 4 — 1 Gai.

Kaxxnoe u3 3aganuii MoxkeT ObITh OIIEHEHO MOJOBHUHOM 3asBJIEHHBIX 110 HEMY OaJUIOB,
B ClIy4ae, KOTJa NpU €ro BBINOJHEHHM MPaBWILHO NMPUMEHEHBbI pacuéTHble (OpPMYIbI, HO
MMEIOTCS OIMOKH B pacuérax.

ITomHOCTBIO HETIPaBUIILHO BBINOJIHEHHOE 3a/1aHue — () 6asioB.

MakcumanbHOE€ KOJHUYECTBO OayuioB IO HMTOraM KOHTPOJbHOM pabdoTel Ne 1 — 5
0aos,

5 OammaM COOTBETCTBYET OIICHKE «OTIMYHO», 4 OauiaM — OILIEHKE «XOpouIioy», 3
O0aulaM  —  OIIGHKE  «YIOBJIETBOPUTENBHO», 2 W  MeHee OauloB —  OIEHKe
«HEYNOBJETBOPUTENbHO» (YMEHHS Ha JaHHOM JTale OCBOCHMSI JUCUUIUIMHBI HE
c(OpMHUPOBAHBI).



KonTpoabHas padora Ne 2
(nposepra cipopmuposannocmu OIIK-1, unouxamopwr MJ] OIIK 1.1, UJ] OIIK 1.2)

IIpumepsbl 3a1aHuMii:

1. /IBa JUIMHHBIX NPSAMBIX B3aUMHO INEPHEHAUKYISIPHBIX IPOBOJA OTCTOST APYr OT
Jpyra Ha paccrosHue o. B kaxaoM mposojae Tedeér Tok /. HaliTh MakcMMallbHOE 3HaYeHUe
cuiibl AMIiepa Ha €IMHULLY JUIMHBI [IPOBOJIA B 3TOM CUCTEME.

2. Mexny noarocaMu 3J€KTPOMarHuTa HaX0AUTCs KaTyIIKa, OCb KOTOPOM COBIIAJAET C
HanpapJIeHHEM MarHUTHOTO MoJist. I1Iommais NonepeyHoro ceueH s KaTymKku S=3mm?, 4uciio
BUTKOB N=60. Ilpu noBopote kaTymku Ha /80°BOKpYT €€ quaMeTpa yepe3 MOAKIIOUEHHBINH K
Hell Oa/UIMCTHYECKU TalbBaHOMETpP TMpoTeKaeT 3apsia  g=4,5 mxKn. Haittu momynb
MHAYKIIMY MarHUTHOT'O TOJIS MEXKIY MOJIFOCAMHU, €CJIM CONPOTUBIIEHUE AIEKTPUUYECKON LN
R=40 Om.

3. K HUCTOYHHMKY CHHYCOMJAQIBHOTO HANPSOKEHUs C YacTOTOM © MOJKIOYWIN
[apaule]IbHO KOHAECHCATOp eMKOCTM C M KaTylIKy C aKTMBHBIM COIPOTHUBIIEHHMEM R n
WHIYKTUBHOCTBIO L. HaliTh mojaHOE CONPOTHBIIEHUE ATOrO y4acTKa LENH I IMEPEMEHHOIO
HaIPSDKEHUS C 4aCTOTOH (.

4. TllocTtpouTh BEKTOPHYIO JAHAarpaMMmy »3JIEKTPUUECKONM LENu € HCTOUYHUKOM
CUHYCOMJAJIBHOIO HANpPsIKEHUS 4acTOTOM @, coaepxkamed KoHueHcatop émkoctd C U
KAaTyIIKy C aKTHUBHBIM CONPOTHUBJIIEHMEM R U UHAYKTUBHOCThIO L (IO 3agaHUIO
IpernoiaBaTens).

IIpaBuja BEICTABJICHMS OIICHKM 110 pe3YJIbTaTaM KOHTPOJbHOM Da6OTBI Ne 1.

OneHka 1o pe3yibTaTaM KOHTPOJBHOW paboThl No 2 cumraercs B Oamiax 1o
CIIETYIOIIEMY TPUHIIUITY: MPABUIHHO BBITIOJTHECHHOE
- 3amanue Ne 1 — 1 Gam;

- 3ananue Ne 2 — 2 oainia,
- 3aganue Ne 3 — 1 Gam;
- 3aganue Ne 4 — 1 Gas.

Kaxxnoe u3 3agannii MokeT ObITh OIICHEHO MOJOBUHOM 3asBJICHHBIX IO HEMY 0AaJlIOB,
B Cllydae, KOTJla MPH €ro BBINIOJHEHUH MPABWILHO NMPHUMEHEHBI pacu€THble (OpMyIsbl, HO
HUMEIOTCS OITMOKHU B pacyeTax.

[TonHOCTBIO HEMPABUIIBLHO BHINOJIHEHHOE 3aaHue — 0 6aysioB.

MaxkcuManbHOE KOJWYECTBO OauioB MO MTOraM KOHTPOJbHOM paboTtel Ne 1 — 5
0aJlJIoB,

5 0GamnaM COOTBETCTBYET OIIEHKE «OTIMYHO», 4 OamnaM — OIEHKE «XOpOoIIoy», 3
OajylaM —  OIIGHKE  «YyJOBJIETBOPHUTEIBHO», 2 W MeHee OajsIoB —  OIICHKE
«HEYIOBIETBOPUTENBbHO» (YMEHHMsI Ha JaHHOM JTale OCBOCHHUS AUCHUUIUIMHBI HE
c(OpMHUPOBaHBI).



TecT 1J151 cAMONPOBEPKH MO Pe3yIbTATAM OCBOCHHS TUCIHUIIHHBI Mepe/
3K3aMeHOM (TecT npoBoauTcs B YK «iiekTpruecTBO 1 MarHeTusm (JIeKIUN U
npakTuveckue 3ausarus) (PP-2160, DOH-2150, ®-2150)» B LMSMoodle)

(nposepra cipopmuposannocmu OIIK-1, unouxamop HJ] OIIK 1.1)

B Tecte 25 Bompoca, 3a mpaBWJIBHBIH OTBET Ha Kaxablid Bompoc maércs 1 6amr. Ha
MPOXO0KICHHE TecTa JaéTcst Bpems 15 MUHYT.

KonnuectBo HaOpanubix 6aioB oT 21 10 24 COOTBETCTBYET OLEHKE «OTIHUHOM.

KonnyectBo HabpaHHbIX 6a/u10B OT 18 10 21 COOTBETCTBYET OIICHKE «XOPOILIOY.

KomnyectBo HaOpanHbpix OamioB ot 15 g0 18 cooTBeTcTByeT OICHKE
«Y IOBIETBOPUTEIBHO.

KonnuectBo 6amnoB menblne 15 cooTBeTCTBYET olieHKe «HeynoBieTBopuTeabHOY.

IIpuMepHBIE BOOPOCHI TECTA!

BOHDOC 1. MOI[VJIB CHJIBbI BSaHMOﬂeﬁCTBHH JABYX TOYCYHBIX 3apALO0B &y U -, HAXOMIIMUXCA
Ha pacCTOJHUH I' B BAKYYME PaBCH

1) F = 1 g.g9s,
gz, r2’
_ 1 g9,
2) F= qmz, r¥ 7
_ 1 9.9
3) F= smezpz o]
& _ 1 a.qg,
4) F= qmz, 2’
_ 1 g9
5) F= amnz r2

Bormpoc 2. OHDCI[CJ'ICHI/IG BEKTOpA HANPSKEHHOCTU DJICKTPUYECKOTO IOl M BEKTOP
HaNPsLKEHHOCTH BJICKTPUYECKOTO TMOJISI TOYSYHOI'O 3apsijga B BAKYYME BBINISASAT CIACHYIOIUM

o0pazom

F gr
))E=—, E= ;
) g’ gmagrt’
= F = 7
2)E=—|., E= 2 ;
q 4T £
F = qr
E==, E=—"—;
3) g'’ & re’
= F 2= 7
4)52—,, E = 1 ;
q 4T 51"
S)E:—f’ E =
q 47 51

1) ®= 4'115,:,?’
pe-i
=7



1 .
4)‘p=4ﬂz %’

®m=;

“o

Bompoc 4. PazHocTts nmoTeHmanos (110 onpeaeiEHUI0) paBHa

J;[E xdi;
J

3)@; — 9, = [P Edl;

[

[E
Edl:

X

1) @y — o,
2) @, — @,

I
[N

4) @, — @, = _I'fEdE,
5) @, — @, = J; Edl.

Bormpoc 5. Bektop 3ekTpruueckoro cMemnieHus (1o onpeaeieHnIo) paBeH

1) D =E +£,P;
2) D = g,E +P;

3B =, F:
HD = E',}E-F suﬁ,
5B = c,F +5.

Bomnpoc 6. CBsi3b BeKTOpa HANPsLKEHHOCTH € BEKTOPOM DJISKTPUUYECKOTO CMEIICHUS B
H30TPOIHOM JIHMAJISKTPHUKE, KOTOPLIA HE SIBIIICTCS DJISKTPETOM, B CIydae ¢J1a00ro BHEIIHETO
SJICKTPHUYCCKOI'O MOJIA BBIMNIAANUT CICAYIOIHNM O6Da3OM

1)D = E',}EE + EDI_-'-",

2) D = g4¢E,
3) D = &,E;
4D =

5) D = £,E.

Bompoc 7. EMKOCTE KOHIEHCATOPA IO OMpeIeIeHHI0 DaBHA




—
4)C =1,

5 ¢ =£ﬂ%.

Bompoc 8. Onpenenenne CUibl TOKA

1)1=-2
.
2).{:;,
— dg,
3)!—“,
2 _ 43
4)I_dr’
5y =22

ds’

BOHDOC 9 3aKOH OMa JJIA HCOAHOPOJHOI'O YUACTKA IICIIHU BBITJIAAWT CJIICAVYIOIIINUM O6D&30M
1)RI = ¢, — @, T E;
Q:Jl — [NOTCHOUAaJI y3J1a, Hn3 KOTOpOI‘O TOK I BBIXOJUT,

@5 — MOTECHIIMAT Y3714, B KOTOPBIA TOK I BXOIUT,

OJIC E Gepércs co 3HAKOM IIOJIIOC, €CJIM IIPU 00X0J1e MO yYacTKy LIEMU OT IEPBOIO y3Ja KO
BTOPOMY CHauaja BCTpedaeM OTPHUIATEIbHBINA MOJIIOC UCTOYHHUKA, & TIOTOM MOJIOKUTEIbHBIN.
B o6patroMm cirygae DJIC Oepércst co 3HAKOM MHHYC.

2)RI = ¢, — @, T E,

@, — MOTEHIIMAJI y3J1a, U3 KOTOPOTO TOK I BBIXOIUT,

{3 — TIOTEHIINAJI y3J1a, B KOTOPBI TOK [ BXOJIUT,

OJIC E Oepércst co 3HAKOM TOJIOC, €CIIU MPH 00X0e MO y4acTKy LIENH OT MEPBOro y3ia Ko
BTOPOMY CHayajia BCTPEYaeM OTPHUIATEIbHbBIN MOJKOC UCTOYHUKA, a IIOTOM IMOJIO0KUTEIbHBIN.
B o6parHoMm cityuae DJIC GepéTcst co 3HAKOM MHHYC.

3)RI = ¢, — ¢, LE;

¢ — IOTEHIMaN y3J1a, U3 KOTOPOro TOK { BBIXOIUT,

@, — IIOTEHIIMAN y3J1a, B KOTOPBIN TOK I BXOAMT,

OJIC E Oepércst co 3HAKOM MHUHYC, €CIH MpU 00XOJ€ M0 Yy4acTKy LENu OT IEPBOro y3ija Ko
BTOPOMY CHauajla BCTPEYaeM OTPHUIATENbHBIM MOJIIOC UCTOYHHKA, a TIOTOM IOJI0KUTEIbHBIMN.

B o6pataom ciydae DJIC 6epércst co 3HaKOM TLUITIOC.

Bompoc 10. ConpoTuBieHre OAHOPOIHOT0 JUHENHOTO IPOBOJIHUKA PABHO

DR =pg;

3)R = ps;



4)R =

1
E!

S5)R =pZ.

7
L

Bompoc 11. DC 110 onpeneneHuIo paBHa

1)E=qA_;
_ A=,
2) E =25,
_ g,
3)E =2,
B _ Az,
4E =2,
5)E'=}1ﬂ.

Bompoc 12. 3akon Oma B nuddepeHimanbHoi dopMe BINISIIUT CIEAVIOIUM 00pa3zoM

D=3
2)f= crE;
3) j = oE;
4)j=E
5)j ==

Bompoc 13. TlpaBuna Kupxroda 3Byyar caeayronmm o6pa3oM ciaeiyromuM 06pa3zoM
1) TlepBoe mpaBwio Kupxroda rimacur, 4to anreOpanueckas CyMMma TOKOB BETBEH,

MPUHAJICKAIIUX OJHOMY KOHTYPY LIETH, paBHA:

Z[i{,-) = 0.

Bropoe mnpaBuno Kupxroda rmacut, uro anreOpamueckas cymMMma HalpsDKeHUM Ha
PE3UCTUBHBIX JIEMEHTaX B BETBSX, CXOMALIMXCS B HEKOTOPOM y3jle, paBHa anreOpanyeckon
cymme D/IC, BXOIAUIMX B 3TH BETBU:

Z[ﬂ’ﬁ*") =) @5,

2) Ileproe mnpaBmino Kupxroda riacut, uto anreOpandveckass CymMMa TOKOB BETBEH,
CXOAIIMXCS B KQKJIOM y3JIe JIF00OH 1IeTH, paBHa:

Z[if}. =0.

-
Bropoe mpaBuno Kupxropa riacut, uyTto anreOpandeckas CcyMMa HamnpspKeHUH Ha
PE3UCTUBHBIX 3JIEMEHTaX 3aMKHYTOT'O KOHTYpa paBHa HYJIO:



D (FR) =o0.

3) IlepBoe mnpaBuwino Kwupxroda rmacur, uyto anreOpanveckas CymMMmMa TOKOB BETBEH,
CXOJAIINXCS B KQXKJIOM y3JIe JIF00O0H 1IeTH, paBHa:

Z[i{,-) =0.

Bropoe mnpaBuno Kupxroda rmacut, uro anreOpanueckas cymMma HanpsoKeHUR Ha
PE3UCTUBHBIX JJIEMEHTaX 3aMKHYTOrO KOHTypa paBHa anreOpamueckoir cymme OIJIC,
BXOJIALINX B 3TOT KOHTYD:

Z(i{,ﬂ}-) =) @5,

Bompoc 14. 3akon [xovis-JleHna Ui OMHOPOIHOT0 YYaCTKA IENMU BBITISIANT CIEAVIOIIAM
obpazom

1) @ =RI¥

2) @ =RI?;

3) @ =UI*

4) @ = Ul
. ®

Bompoc 15. Onpenenenne MOAYIS BEKTOPAa MATHUTHON MHIVKIIMKA C IIOMOIIIBI0 MOMEHTA CHUII,
JIEHCTBYIONIETO HA NPOOHBIN TOK, BEITISJIUT CIEAVIONIUM 00pa3soM

1) B = Mmax,
Pm ’

2) B = M?’J’lﬂ:{'pm;
o J"’I a2
B = Max .
3) B = ",
4)p=-"2m.
J"’:mu-
5) B = Zmin,

) -

Bompoc 16. 3axkon buo-Caapa-Jlammaca Juigs TOkKa B KOHTYDE BBIIVIAAWUT CIEAVIOIIUM
o0pazom

flal=( ;—?}]
- 4

y
=

1)dB =

—_

2) B — e 1))

4 f !
r—r



Bompoc 17. 3akon AMepa UMeeT BU

1) dF, = 1dlB;
2) dF, = I[dl x B

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

Bomnpoc 18. BBI6€DI/IT6 NIpaBUJIbHOE HAIIpaBJICHHUE CHJIBI AMIIepa
1)

—

B A

P




Bompoc 19. MarauTtHast yacTb cuiisl JIopeHIia paBHa

1) F = q¥B;

2)F =[5 x BJ;
3)F—q[i5><§:|
4)F=q[i5><§:|

Bompoc 20. BH6GDI/IT6 NpaBUIbLHOE HAalpaBJICeHUE CUIIbI JIopeHna

1)
qg>0
F
=
X B
2)

=

3)



q<0

T)“

®B

Bompoc 21. 3aK0H 3JIEKTpOMArHUTHON HHAVKIIMY Dapajies BEIIVISINT CIEAVIOIINM 00pa3zoM

D§=m
)E =2
3) E; =—§;
4)Ei=§;
5)E, =-—22

de

Bonpoc 22. BH6GDI/IT6 MIpaBUILHOE HAPABJICHUE MHAYKIIMOHHOT'O TOKA B MpaBuiie JIeHa
1)

i

. -~ -
®B 5
=

2) )

I

- C
®B 5
=

T

3)



Bonpoc 23. YpaBHeHuss MakcBejjla B HMHTErpAJIbHOM BHJIE€ 3alMCBHIBAIOTCS CIECAYIOLIUM

obpazom
1)

o
&
I
3

ol
&,
I

=

r

)
2,
=Tl
Il
| =
—
usf)
o,
Ly

- d [ .
Hdl = | jds+ — | DdSs.
f jes+ drf

wl|
]
Ly
I
=

ol
&,
I

=
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=L
=
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—
S
LAy
+
|
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Ly
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1 Ly
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tryl
o,
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| o
oy
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Bompoc 24. BBI6€DI/ITG OPpaBUJIbHO TIIOCTPOCHHYIO BCKTOPHVIO JAHarpaMmy JJIsd CXCEMBbI

(X, =X.)

U, U, U
Cipl L &
|| | IN—
U
~o—
1)
U, A
_________________________ U
U,~UA i
> >
U, |
UCY
2)
U A
U
u-ur z
-
U, |
Uy
3)
U, A
U, I
H
U-Uy T 5U
UCV

IIpaBu/bHBIC OTBEThI



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

2. Cnucox BONPOCOB M (MJTH) 3aJaHUTi 1JIsl MPOBeIeHHs MTPOMEKYTOUYHOM aTTeCTAIUN
(nposepra cpopmuposannocmu OIIK-1, unouxamop MJ{ OIIK 1.1, UJ[ OIIK 1.2)

Cuucok BOIIPOCOB K IK3aMCHY:

1.  DnexTpomMarHUTHblE B3aUMOACWUCTBUS B IpHUpOJE. OJIEKTPUUYECKHE 3apsaibl U UX
CBOMCTBA: BJIeMeHTapHLIﬁ 3apsaa MW €ro MHBAPUAHTHOCTL, J[Ba BHJA 3apdaa0B; 3aKOH
COXpaHEHMsT U JUCKPETHOCTh 3apsga. Mojenn TOYeYyHOro M HEHIpepbIBHOTO
pacrpeneneHus 3apsiioB.

2.  3akon Kynona. DkcnepuMmeHTasbHas mpoBepka 3akoHa Kynona. IloneBast TpakroBka
3akoHa KyioHa.

3. Dnekrpocrarnyeckoe Imojie. BeKkTop HampsKEHHOCTH 3JIEKTPOCTAaTUYECKOro Mo ,
OPUHLMII  cyneprno3uuuu mnosneid. CuiloBble JIMHUM  3JEKTPOCTAaTUYECKOro  IMOJIS.
HanpskeHHOCTh IOJISE TOYEYHOIO 3apsifia, CUCTEMBI TOUEUHBIX 3aps0B, HENPEPHIBHOTO
pacrpeeneHus 3aps/I0B.

4. Tlotok BekTopa HampsbkeHHOCTH. Teopema [aycca anms BeKTOpa HaIpsKEHHOCTH
anekTpocTarnyeckoro nois . Juddepennuansaas hopma Teopemsl ['aycca.

5. llpumenenue Teopembl laycca K pacueTy dJIEKTPUUECKHUX IIOJIell B BakyyMe,
CO3/1aBa€MbIX OJIHOPOJIHO 3apsKEHHBIMH TeJlaMU Pa3IMuyHOM KOoH(puUrypauuu (6eckoHeuHas
IUIOCKOCTb, NapajulebHble PA3HOMMEHHO 3apsiKEHHbIE INIOCKOCTH).

6. Ilpumenenme Teopembl [aycca K pacdery OIEKTPHYECKHMX TIONEH B BaKyyMme,
CO3/1aBa€MbIX OJJHOPOJIHO 3apsDKEHHBIMU TeJaMU Pa3InyHOM KoHpUrypauuu (chepuueckas
000104Ka ¥ 11ap, OECKOHEYHO JITTUHHBIN [IUJIAHIP).

7. PaGora cui nois npu nepeMenieHun 3apsioB. Lupkynsanus BeKTOpa HaNpsKEHHOCTH.
[ToreHuManbHBIA ~ XapakTep AJIEKTPOCTATUYECKOro IMoiisd. Pa3HOCTh NOTEHIMANOoB.
DNEKTPUUYECKHUM MOTEHLINATI U €r0 HOPMUPOBKA. JKBUIIOTEHIIMAJIBHBIE IOBEPXHOCTH.

8.  CpsI3b MOTEHITMANA C HANPSDKEHHOCTBIO JICKTPOCTATHYeCKOTo 1mosist. [ToTeHmman moss,
CO371aBa€MOT0 TOUEYHBIM 3apsJ0OM, CUCTEMOM TOYEUHBIX 3apsiA0B, TUIIOJIEM, HEITPEPHIBHBIM
pacnpeneneHueM 3apsfaoB. OmnucaHue 5SJIEKTPUUECKOTO0 TOJS €  HCHOJb30BaHUEM
MoTeHIMaNa (IKBUIIOTEHIIMATbHBIC TTOBEPXHOCTH )

9.  DrekTpocraTHYecKoe Tojie BHYTPH 3apsHKEHHOTO MPOBOJAHHMKA. DKBHITIOTCHIIMATHEHOCTD
MpoBOIHUKA. HampsokeHHOCTh TONs BOJNIM3M TMOBEPXHOCTH TMPOBOAHHMKA. 3aBUCHUMOCTH



HOBerHOCTHOﬁ IJIOTHOCTU 3apsad0B OT KPHUBU3HLI IMOBCPXHOCTH. Crexanue 3apsA0B C
ocTpus. MeTayuM4ecKuil SKpaH.

10. Torenmman npoBoaHuka. EMKOCTh yequHEHHOTO poBogHMKa. CHUCTeMa MPOBOJIHUKOB.
KongeHncatoppl M HMX €MKOCTb. EMKOCTB miockoro KonaeHcatopa. CoenuHeHus
KOH/JIEHCAaTOPOB.

11. Dwueprus B3aUMOJCIHCTBHS CHUCTEMBbl HEIMOJBIKHBIX TOYEYHBIX 3apsAI0B. OJHEPrus
B3aMMOJICHCTBUSL TIPU HEMPEPHIBHOM pachpeaencHuu 3apsuoB. CoOCTBeHHas »HEPrus
3apsKEHHOIO Tea.

12. Dueprusi  yeAMHEHHOTO  3apsHDKEHHOTO  NPOBOAHMKA.  DHEPrusi  3apsDKEHHOTO
KOHJIEHCaTOpa. DHEepPrus U IJIOTHOCTh SHEPTUU 3JIEKTPOCTATUUECKOTO MOJIs

13. Dnexrtpuyeckuil aumnoib. JunoabHbII MOMEHT. MonekynsapHas KapTHHA HOJSPU3AIIH
JUAIIEKTPUKOB. [Tonspu3aliioHHbIE HIIH CBSI3aHHBIE 3apsbl. BEKTOp NOISPU30BAHHOCTH.

14. Teopema l'aycca nns BeKkTOopa NOJISPU30BAHHOCTU. 'paHUUHBIE YCIIOBUS Ul BEKTOpa
HOJIIPU30BAHHOCTH.

15. Bekrtop anekrtpuyeckoro cmeuieHus. Teopema ['aycca mpu Haauuuu AUDIEKTPUKOB.
CBs3p  MeXIy  BEKTOpaMM  HANpsHKEHHOCTH U JJIEKTPUYECKOTO  CMEILEHUS.
JuanexTpudeckas IPOHUIIAEMOCTb.

16. DnexTpuyeckoe Mojie Ha IpaHUIE JBYX JAMAIEKTPUKOB, I'PaHUYHBIC YCIOBUS IS
BEKTOPOB HANPSKEHHOCTU U MIEKTPUYECKOIO CMELICHUS.

17. Onextpuueckuid Tok. Cumna Toka. [LmMOTHOCTH TOKa. YpaBHEHHE HEMPEPHIBHOCTH.
VYcioBus CyliecTBOBaHUSI IOCTOSHHOIO TOKA.

18. 3akon Oma A OIHOPOAHOTO y4acTka Ienu. 3akoH Oma B auddepeHunanbHoi Gpopme.
DNEKTPUUECKOE IT0JIC BHYTPU U BHE MPOBOAHKKA ITPU HAJMYUH ITOCTOSTHHOTO TOKA.

19. ConpotuBnenue  npoBoAHHKOB.  ComnpoTHBIEHHWE  TpU  NApAJUIETBHOM U
MOCJIEIOBATEIbHOM ~ COCJAMHEHUH  TPOBOJHHMKOB.  3aBUCHMOCTH  CONPOTHBIICHUSA
MIPOBOJITHUKOB OT TeMIieparypsl. [IoHsITHE 0 CBEpXTPOBOJUMOCTH.

20. l3meHeHwe TOTEHIMAlAa BAOJIb NPOBOAHMKA C TOKOM. CTOpPOHHHE  CHIIBL
Onexrpoasrkymas cuia (DC). 3akon OMma ans ydactka nemnu, cogepxaiiero IJC, u ms
3aMKHYTOM LIETH.

21. Pabora W MOIIHOCT, B LEMU TMOCTOSHHOTO TOKa. 3akoH Jhxoynsa-Jlenna s
OJTHOPOAHOTO M HEOJHOPOMHOTO ydacTkoB menu. Juddepenunansuas dopma 3akoHa
Jxoyns-Jlenna.

22. PasBerBnensble nuHelHbIe nenu. [IpaBuna Kupxroda n ux nmpumeHeHnue ajis pacdera
Pa3BETBIICHHBIX JJIEKTPUYECKUX LICTICH.

23. DKCIepUMEHTAIBHOE OIPEIIICHHE 3apsia MEeKTpoHa (0BT MIIIHKEHA).

24. Kiaccudukauus TBepAbIX Ten (MPOBOJHHUKH, JUAJIEKTPUKH, IOTYINPOBOJHHUKH).
[Tpupona snexktpuyeckoro Toka B Meramuiax. OnbiTel Pukke, Mannensintama, [lananekcu,
Tonmena u Crroapra.

25. DJeMeHTBl KJIACCHYECKOW TEOPHUHU 3JICKTPOIPOBOTHOCTH MeTauioB. OObscHEHUE
3akoHOB Owma, J[xoynsa-Jlenna, Bunemana-®panna. TpynHOCTH KilacCHMYECKOW Teopuu
IIEKTPOIPOBOJHOCTH METAJIIOB.

26. IlonsTne O 30HHOM TEOpPHUM TBEpPABIX TeJl. ODHEPreTHUeCKue 30HBl METAJUIOB,
MOJyTIPOBOAHUKOB U JUANEKTpukoB. CoOCTBEHHass W MpHUMECHass MPOBOJUMOCTD
MIOJTyTIPOBOITHUKOB. TemneparypHas 3aBUCHUMOCTh JIEKTPONPOBOJHOCTU
HOJIYIPOBOJHUKOB.



27. P-n-nepexon, BoJbTaMIIEpHast XapaKTepUCTHKa P-N-niepexoaa. MexaHu3M BBIIPSIMIICHUS
TOKa.

28. DnekTpuYecKHMid  TOK B DJJEKTponuTax.  IIpoBOIMMOCTH  BIEKTPOJIUTOB.
DIIEKTPOJIUTHYECKAs Arccoranus. 3akoH Oma aJist 3JeKTpoJnuToB. 3akoHbl Dapanes.

29. DnexTpuueckuii TOK B razax. [Iporeccsl moHM3auu U peKOMOMHAIMK. BUbl 1a30BOTO
paspsija. HecamocTosiTenbHbIi paspsiz. Bonbramnepnas XapaKkTepUCTUKa
HECaMOCTOATENILHOTO Ta30Boro paspsnga. CamoctostensHbll  paspsa. Ilonarue o
razopaspsgHoi miasme. Tneromuil pa3ps.

30. MarHutHoe T10JIe TOCTOSHHOTO TOKAa. MAarHUTHBIE MOMEHT KOHTYpa C TOKOM.
[TocTossHHOE MarHUTHOE IOJIE B BakyyMe. BekTop MarHUTHOM HMHAYKUMU. 3akoH buo-
Cagapa-Jlarutaca. MaruuTHoe 110J1€ IpSIMOTO TOKA.

31. 3axon buo-Caapa-Jlaruiaca. MarauTHoe 1moJjie KpyroBoro Toka.

32. Teopema 'aycca i BeKTOpa MarHUTHOM MHIYKIMHA. BUXpeBO XxapakTep MarHUTHOTO
noiist. Teopema 0 LIMPKYJISILIMKM BEKTOPAa MATHUTHOW MHAYKLIUU B CTAlIMOHAPHOM CIIydae.
33. Cuupl, neicTByrOmuMe HAa TOK B MarHUTHOM moje. 3akoH Awmmepa. BiaumoneiictBue

JIBYX MapajuleibHbIX OECKOHEUHO JUIMHHBIX MPSIMBIX IPOBOJHUKOB C TOKOM.

34. MarauTtHoOe 1oJe JBHUXKYyIIerocs 3apsina. JledcTBie MarHUTHOTO MOJIS Ha JABHKYIIHIACS
3apsn. Cuia JlopeHna.

35. JlelicTBHe MarHUTHOTO TOJIA HA 3aMKHYTBI KOHTYp C TOKOM. MOMEHT CHJI,
JeMCTBYIOIMX HA KOHTYp ¢ TOKOM. PaboTa npu nepemerieHnn KOHTypa ¢ TOKOM B
MarHuTHOM IIOJIE.

36. Marneruku. OnucaHre MarHuTHOTO TOJIsL B MarHeTHKax. BeKTop HaMarHH4eHHOCTH.
BekTop Hanps>KeHHOCTH MarHUTHOTO 1oJs . Teopema o IMPKYJISLHUKA BEKTOPA .

37. CBs3b BEKTOpa HAMArHUYEHHOCTH C BEKTOPOM HAIPSHKEHHOCThIO MArHUTHOTO TOJIS.
MarnuTtHas NpoHULaeMOCTb. MarHuTHOE 10JI€ B OAHOPOJHOM MarHeTUKE.

38. I'paHuuHble ycIOBUSA IJI BEKTOPOB MHAYKIMH U HANPSHKEHHOCTH MAarHUTHOTO MOJIS.

39. mamarHetuku. MexaHu3M HaMarHWYuBaHus. [ mpoMmarautHoe oTHomeHue. [Ipupoma
JUaMarHeTu3ma, JapMOpOBa  IIPELECCHs. JnamarautHas BOCIIPUUMYHUBOCTb.
HesaBrcumocTh 1MaMarHuTHOM BOCIPUUMYHUBOCTH OT TEMIIEPATYpHI.

40. IlapamarHetuku. MexaHu3M HaMarHW4MBaHUs. [ MPOMarHUTHOE OTHOILLICHUE
3aBUCHMOCTH TTApaMarHUTHOM BOCIIPUUMYHUBOCTH OT TeMIiepaTyphl. 3akoH Kiopu-Beiica.

41. ®deppomartetuku. ' mupomarautHoe oTHoueHue. OnbIT DifHITeHA-1e Xaa3a. Kpusas
HaMarHW4eHHOCTH U IETis rucTepesuca. JJoMeHsl. ['paHuIbl MeX1y TOMEHAMH.
MexaH13M HaMarHWYMBaHUA. 3aBUCUMOCTb (DEPPOMAarHUTHBIX CBOMCTB OT TEMIIEPATypHI.
Touxka Kropu.

42. DOnexktpoMarHuTHass MHAyKuus. 3akoH Papanes u npasuio Jlenna. 3IC uHIyKIMU.
Buxpesoe anexrpuueckoe noiue. Juddepennuansaas popma 3akona Dapazes.

43. Camounaykuus. DJAC camounaykiuu. MHIykTMBHOCTh. TOKM HpH  3aMBIKAHUU U
pa3MBbIKaHUU LEIHU, COEepKaIeH KaTyllIKy WHYKTUBHOCTH.

44, DHeprus MarHuTHOro noss. ILI0THOCTH SHEPTUU MAarHUTHOTO MOJIS.

45. llenmu KBa3uCTalMOHAPHOIO IepeMEeHHOro Toka. llenmu, coaepskamme: HUCTOYHHUK
nepeMeHHbIX cTOpoHHUX JDJIC, conmpoTHBIEHHE, €EMKOCTh U MHAYKTUBHOCTb. BekTopHas
auarpamma. 3akoH OMa Jij1sl IEPEMEHHBIX TOKOB.

46. llenu KBa3MCTAIMOHAPHOTO MEPEMEHHOI0 TOKA, COJAEepIKallie: UCTOYHUK MepEeMEHHbIX
croponnux JJIC, compoTuBi€HUE, €MKOCTh U HWHIYKTHUBHOCTH. METO] KOMIIJIEKCHBIX
amruuty . MiMrnenanc. Pe3oHanc HanpsKeHU.

47. Pa3BeTBiIeHHE IEPEMEHHBIX TOKOB. Pe30HaHC TOKOB.

48. MomHocTh, BBIJENsAEMas B LENU IE€peMEHHOro Toka. JleHCTByrolMe 3Ha4YeHUs
MIEPEMEHHOTO TOKa.



49. Dnektpuueckuil konebaTenpHbI KOHTYp. CoOCTBEHHBIE KOoNebanus, popmyra
Tomcona. 3aryxatomue kojebanusi. BeiHykeHHbIe KoneOanus B KOHType. Pe3onaHc.

50. OTHOCHUTENBHOCTH 3JEKTPUIECKOTO M MAarHUTHOTO TOJIeH. IHBapHaHTHOCTh YpaBHEHUI
MakcBeria OTHOCHTENIbHO ITpeoOpa3oBanuii JIopeHia mpu nepexozie oT 0JHON
MHEPLHAIbHONW CUCTEMBI OTCUETA K IPYrol KaK BhIpaXKEHHUE CIPABEIMBOCTH IPUHIINIIA
OTHOCHUTEJIBHOCTH JJI 3JIEKTPOMArHUTHBIX SIBJICHUMU.

51. Toku cmemenus. Buxpesoe anekrpuyeckoe nose. Cucrema ypaBHeHUM MakcBesia B
WHTErpaJibHON U auddepeHmanbHoi popme. OU3HMUECKUI CMBICI OTICTIBHBIX YpaBHEHUN
CUCTEMBI.

52. BonnoBoe ypaBHeHnue. [110ckue 31eKTpoOMarHuTHIE BOJIHBI B OJJHOPOIHOM
npoctpancTBe. CKOpOCTh pacipocTpaHeHus: BOJIHbL. O0beMHAas IJIOTHOCTh SHEPTUH
3JIEKTPOMarHuTHoOro noJjsi. Bekrop YMosa-Iloiitunra.

HpaBuna BbICTABJICHHUA OLICHKHU

B »sk3ameHannoHHble OWJIET BKIIIOYAeTCs JiBa TEOpeTHMYecKuxX Bompoca. Ha
MOJIFOTOBKY K OTBETY JlaeTcsl He MeHee luaca.

IIo wroram »5K3aMeHa BBICTABIICTCA OJHA W3 OLEHOK: «OTIUYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIILHO» UIIA «HEYJOBIETBOPUTEIBLHOY.

Ouenka «OTJIHYHO» BBICTABIISIETCS CTYIEHTY, KOTOPBIMBOCHPOU3BOIUT OCHOBHBIE
TEOPEMbI U 3aKOHBI AJIEKTPOMAarHeTu3Ma U UX UHTEPIPETUPYET, BBIIOIHSET B IIOJTHOM 00bEME
MaTeMaTHYECKUE BBIKJIAKU U BOCTIPOU3BOAMUT (PU3MUECKUE M MATEMaTHUECKUE PACCYKICHUS
B IIpoIlecce MX BBIBOJA, TOYHO MCIOJIb3yeT TEPMHHOJIOTHIO OOIIeH (PU3MKU, CTUIMCTUYECKU
rPaMOTHOE, JIOTMYECKH MPAaBWIBHOE M3JaraeT OTBETHl Ha BOIPOCHL, YMEET JelaTh
00OCHOBaHHbIE BBIBOJBI, BBIMOJHAET IOCTAHOBKY 3a/]a4yM, pPAacCCUUTBHIBAET CKAJSPHBIX H
BEKTOPHBIX XAPAKTEPUCTUK IEKTPOMATHUTHOIO MOJIS, OPUEHTUPYETCA B OCHOBHBIX TEOPHSIX,
KOHLENIUAX W HANpaBICHUAX I10 M3y4aeMOW IUCLUUIUIMHE U [aBaThb UM KPUTHUYECKYIO
OLICHKY, Y4YaCTBYET B aKTHUBHOM CaMOCTOATENbHON pabOoTe HAa MPAKTUYECKUX 3aHSTHSX,
OTBETWJI Ha BOIPOC 3K3aMeHa 4-5 u3 5 GayyioB, caajd KOHTposbHble paboTel Ne 1 u 2 Ha
OILICHKY «OTJIMYHO» WJIM «XOPOLIO» WJIM BBIIOJHWI 33JaHMSIM3 JAHHBIX KOHTPOJBHBIX paboT
Ha 3K3aMeHe IpaBUIbHO Ha 80%.

Ounenka «Xopowmo» BBICTABISIETCS CTYACHTY, KOTOPBIA BOCIPOW3BOJHUT OCHOBHBIE
3aKOHbI M COOTHOIICHWM DJIEKTPUYECTBA M MAarHeTU3Ma, BBIIOJIHAET OCHOBHBIE YacTU
MaTeMaTUYECKUXBBIKIAJ0OK M BOCIPOU3BOIUT 0a30oBble (PU3MUECKHME W MaTeMaTUYEeCKue
pacCyXKJI€HHs B IPOLECCE UX BBIBOJA, CTUIMCTUYECKH T'PaMOTHOE, JIOTMYECKH IPAaBUIIBHOE
W3JIaraeT OTBETHl HA BOIIPOCH, YMEET JelaTh BBIBOJABI; BIAJAECET HWHCTPYMEHTApUEM
JUCLUIUIMHBL, YMEET ero UCIOIb30BaTh B PELICHUM 337a4, OTBETUJ Ha BOIPOC 3K3aMeHa 4-5
u3 5 6amioB, caai KOHTposbHbIE paboThl Ne 1 1 2 Ha OLEHKY «OTIUYHO» WIIN «XOPOIL0» WU
BBINOJIHWIT 33JJaHUSIU3 JAaHHBIX KOHTPOJIBHBIX Pa0OT Ha SK3aMeHe npaBuiibHO Ha 60%.

Ouenka «YI0BJIETBOPUTEIBbHO» BBICTABIIAECTCS CTYACHTY, KOTOPBIA BOCIIPOU3BOAUT
OCHOBHBIC 3aKOHBI U COOTHOUICHHUS JIEKTPUYECTBA U MarHeTu3Mma, rpapuueckoe ONucaHue
CTaTMYECKUX IOJIEH C UCMOJIb30BAaHUEM IMPHUHIMIIA CYNEPIO3ULIHNU, POPMYIUPYET METOJIbI
pacyera 3JIEKTPOCTaTUYECKUX IOJIEH NPU HAJTWYUU IIPOBOJHUKOB U IUDJIEKTPUKOB, OCHOBHBIE
3aKOHBI MOCTOSIHHOTO TOKA JJIA pacuéra JUHEWHBIX LENed MOCTOSHHOIO TOKA, ONHCHIBAET
METO/Ibl pacueTa MarHUTHBIX MOJEH NMPU HAIMYUMM MArHETHKOB, BOCIPOU3BOJUT OCHOBHBIE
YPaBHEHUS JIEKTPOMArHeTU3Ma U TPAaHUIbl UX IPUMEHUMOCTH, IIPUMEHSIET METObI pacyéTa
AIIEKTPOCTATUYECKUX ITOJIEH B BAKYyME, a TAK)KE€ IIPU HAJIMYNUU IPOBOJAHUKOB U JTUDJIEKTPUKOB
JUISL 3apsOKEHHBIX TeJ IMpocTeiiieil KoHPUrypauu ¢ NOCTOSIHHOM IJIOTHOCTBIO 3apsa, caall
KOHTpOJIbHBIE paboThl Ne 1 M 2 Ha OIEHKY «OTJIMYHO» WM «XOPOIIO» WU BBITOIHUII
3aJJaHASAN3 JJAHHBIX KOHTPOJIBHBIX pa0dOT Ha dK3aMeHe MmpaBuibHO Ha 40%.



Onenka  «HeynoBiaeTBOPUTEJBbHO»  BBICTABISETCS  CTYOCHTY,  KOTOPBIi
JIEMOHCTPUPYET pPa3pO3HEHHBIE, OECCUCTEMHBIC 3HAHWSA; OCCIOPSIOYHO W HEYBEPEHHO
U3JaraeT MaTrepuai, He yMEeT BBIICIATH TJIaBHOE W BTOPOCTENEHHOE, HE YMEET COCIHHATH
TEOPETHUYECKHE MOJOXKEHHUsI C MpPAaKTUKOH, HE YCTAHABIMBACT MEKIIPEAMETHBIC CBS3H;
JIOITyCKaeT TpyOble OMMOKH MPH ONPEICICHIH CYIIHOCTH PACKPBIBAEMbIX MOHITUH, SIBICHUH,
BCJIC/ICTBHE HEIIOHMMAaHUS MX CYIIECTBEHHBIX M HECYIIECTBEHHBIX ITPU3HAKOB M CBSA3EH; HaeT
HCIOJIHBIC  OTBETBHI, JIOTMKA W IOCJICHAOBATCIBbHOCTE H3JIOKCHUSA  KOTOPBIX HUMCHOT
CYIIECTBEHHBIC M MPUHIMITHAIBHBIC HAPYIICHUS, B OTBETAX OTCYTCTBYIOT BBIBOJBI, OTBETHII
Ha BOINPOC JK3aMEHa Xyke 2-X M3 5 OamioB, He caal KOHTpOJbHbIE paboTel Ne 1 u 2 Ha
OLICHKY «OTJIMYHO» WJIM «XOPOLIO» WM HE BBINOJIHWI 33JaHUSH3 JaHHBIX KOHTPOJBHBIX
pabot Ha sk3amene npaBuibHO Ha 40%.. Onenka «HeynoBieTBOPUTENEHO» BBICTABISACTCS
TaKOKe CTYJCHTY, KOTOPBIH B3sUT 9K3aMEHALMOHHBIN OMJIET, HO OTBEYATh OTKA3aJICH.



IIpunioxenne Ne 2 k paGodeii mporpaMme M COMIIIMHBI
«DJIeKTPUYECTBO U MATHETH3M)

MeToauyeckue yKa3aHUs IS CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHOW  (opMoil  M37OKEeHHsT  yd4eOHOro  Marepuana 1O  JUCLUIUIMHE
«OJIEKTPUYECTBO U MAarHETU3M» SBIIAIOTCS JIEKIIMU C HCIIOJIb30BAHUEM JEMOHCTPALIMOHHOTO
skcnepuMenTa. [1o OOJBIIMHCTBY TEM MPEIyCMOTPEHbI MPAKTHUECKUE 3aHATUS, HA KOTOPbIX
NPOMCXOIUT 3aKPEIUICHUE JIEKIMOHHOTO MaTepuaia myTeM MPUMEHEHHs er0 K KOHKPETHBIM
(bu3nyecknM 3a7a4aM U OTpabOTKa HABBIKOB paOOThI C MATEMATUYECKHUM alllapaToM.

JUis yCHEIIHOIO OCBOEHMSI JUCLUIUIMHBI OYEHb BAaXXKHO PpELIEHUE JIOCTaTOYHO
OOJBIIOrO0 KOJMYECTBA 3aJad, Kak B ayJUTOPUM, TaK M CaMOCTOSATENbHO B KayecTBE
JOMaIIHuX 3ananuil. [lpumepsl pemeHus 3agad pa3ouparoTcs Ha JEKIUSAX U MPAKTHUYECKUX
3aHATHUAX, IPU HEOOXOAMMOCTH 110 HauboJiee TPyIHbIM TeMaM IPOBOJATCS JONOJIHUTEIIbHBIE
KOHCynbTalMu. OCHOBHasl LI€Jb PELICHHUS 33Jad — I[IOMOYb YCBOUTb OCHOBHBIE 3aKOHBI
aJIeKTpoMarseTusma. [[is pemenus Bcex 3agad HeoOXOAMMO 3HATh M IOHUMATh JIEKIIMOHHBIH
matepuain. llosTomy B mponecce H3ydeHUs JUCLUUIUIMHBI PEKOMEHIYETCS peryisipHOe
IIOBTOPEHHUE MPOIIEHHOI0 JEKIIMOHHOIO MaTepuaia. Marepuai, 3aKOHCIIEKTUPOBAHHBIA Ha
JEKIHIX, HEOOXOIMMO JIoMa elme pa3 IpopadaThiBaTh M MPU HEOOXOAUMOCTH JIOTIOJIHSATH
uHpopManrel, MOoJy4eHHON Ha KOHCYJbTALUAX, MPAKTUYECKUX 3aHATUAX WIH U3 y4eOHOMH
JUTEPATYypPHL.

Bbosibioe BHUMaHME JOIDKHO OBITh YIENIEHO BBINOJHEHUIO AoMallHeidl paboTsl. B
Ka4ecTBE 3a/JaHUU JJIsl CAMOCTOATENBHON pabOTHI IoMa CTYACHTaM IPEAararoTcs 3aladH,
aHaJIOTUYHbIE pa300paHHBIM Ha JIEKIMAX W MPAKTHUECKUX 3aHATUAX WIM HEMHOro Oosee
CJIO’KHBIE, KOTOPBIE SIBIISIIOTCS Pe3yIbTaTOM 00BbeIMHEHHS HECKOJIBKUX 0a30BhIX 3ajad.

B snexTpocraTike HEOOXOIMMO OCHOBHOE BHMMAHHUE YAEIUTb YCBOCHUIO NMPUHIIMIIA
CYNEpPIIO3UINH T0JIeH, HAaYMHAsi C TIOJEW, CO3/JaHHBIX TOYEYHBIMH 3apsaaMd U 0000Imas
JAHHBIM IPUHIUI HAa MOJEIIN HENIPEPBIBHOTO PACIIpeIesIeHHs 3aps0B.

[Ipu u3ydeHnn M MPUMEHEHUH TeopeMbl ['aycca HEOOXOIUMO OTMETUTH, YTO HYHCIIO
3ajjay, pellaeMblX C €€ IPUMEHEHHEM, BECbMa OIPaHUYEHO CIy4asMU CIEeLUAIbHON
cummetpun. OnHaKoO, B 3THUX CIIy4asx NMpUMEHEHHe Teopembl ['aycca Mo3BOJISIET MOTYYUTh
HECpaBHEHHO 0oJiee MPOCThIe pereHus (pa3o0paTh JEKIIMOHHbIE IPUMEPHI).

[TockonbKy y CTYIE€HTOB TPaJUIMOHHO BO3HUKAIOT TPYIHOCTHU B PEILIEHUHU 3a/ay Ha
TEMBbI IPOBOJIHUKHU B 3JEKTPHUUECKOM I10JI€, DJIEKTPOEMKOCTh, KOH/IEHCATOPHI, 11€1eC000pa3Ho
B JIAaHHBIX TeMaX MEePBOHAYAIBHO PACCMOTPETH 3a/1a4H IKOJIHHOTO YPOBHS, IBUTASICH O MTYTH
MIOCTENIEHHOT'O YCIIOKHEHHS.

B paznene nocTosHHBIN 3JIEKTPUYECKUI TOK 1ieecoo0pa3Ho oOpaTuTh BHUMAHHUE Ha
pois DJIC B nenu. B 3amauax Ha mpumenenue npasui Kupxrogda ycBoeHune marepuaia
s dexTrBHEE MPU UHAUBUAYATHHON pabOTEe CTYIEHTOB IOJ] PYKOBOJCTBOM IPEIOaaBaTels.
B pasnene mocTosHHOE MarHWTHOE MOJie HEOOXOIMMO IMOBTOPUTH CBOWCTBA BEKTOPHOIO
MPOM3BEACHUS M OTPAOOTATh IPUHIHIT CYTIEPIIO3UIIH.

B paznene snexTpomMarHuTHas MHAYKLKS 0c000€ BHUMAaHUE HEOOXOAMMO YIENIUTh
pUMEHEHHUIO npaBuia JIeHia, paccMOTpeB pa3iMyuHbIe IPUMEPHI.

B teme nepemeHHbIE TOKH 11€71€COO0PA3HO Ui HArTIAHOCTH pelIeHus 3a1ad (Tae 3To
BO3MOYKHO) CTPOHUTH BEKTOPHYIO quarpamMmy. [Ipu aHATMTHYECKOM PEIICHUH PEKOMEHIYETCS
UCIIOJIb30BaTh METOJI KOMITJICKCHBIX aMIUTUTY/I.

Jlyis IpoBEpKU M KOHTPOJISE YCBOEHHUS TEOPETHUECKOro MaTepuana, MpHOOpEeTEeHHBIX
NPaKTUYECKUX HABBIKOB paOOTHl U MPOBEJCHHSI PacyeToB, B TeUCHHE OOYyUCHHS HMPOBOJATCS
MEpOTIPUATHS TEKYIIeH aTTeCTallid B BUJE JABYX KOHTPOJIBHBIX paboT B 3-O0M ceMmecTpe H
CaMOCTOSITENIBHBIX Pa0OT (B ayJUTOpUHN) B 000MX CEMECTpax U3ydeHHs AUCLUILTUHBL. Taioke
NPOBOAATCS  KOHCYJIbTalMM  (MpU  HeoOXoauMocTH) MO  pa3dopy  3amaHuil IS
CaMOCTOSITENIbHON PabOThI, KOTOpPbIE BBI3BAIN 3aTPYIHEHHUS.



OK3aMEeH NpPUHUMAETCS MO0 SK3aMEHAI[MOHHBIM OujeTraM, KaXIbli U3 KOTOPBIX
BKJIIOYAaeT B ceOsd JBa TeopeTHdeckux Bompoca. Ha camocTosTenbHYr0 MOATOTOBKY K
9K3aMEHY BbIIENseTCA 3 THSA, BO BpEMs MOATOTOBKHU K 3K3aMEHY MPEAYCMOTpEHa IPYIIIOBast
KOHCYJIbTalIHSl.

OcBoUTH BONPOCHI, U3JIaraeMbI€ B IPOLIECCE U3YUEHUS TUCLUILINHBI «DJIEKTPUUYECTBO
YU MarHeTH3M» CaMOCTOSITEJIbHO CTYICHTY KpalHE CIOKHO. JTO CBSA3aHO CO CJIOXKHOCTBIO
M3y4aeMoro marepuaia u 0oiabmM 00bEMOM Kypcea. [loaToMy mocemnienne Bcex ayTuTOPHBIX
3aHATHH SBISETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yNOpHBIX M perysspHbIX 3aHATHH B
TE€YEHHE CEMECTPA CaTh 3K3aMEH 10 UTOraM U3YyYEHUs JTUCLUUIUIMHBI CTYJEHTY NPAaKTUYECKU
HEBO3MOJKHO.



