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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

JucuummimHa « DJIEKTPHUSCTBO U MATHETU3M) OTHOCUTCS K 00s13aTeIbHON YacTi biioka
1 u sBnseTcs yacThio Moy «O0mas puzuKa.

Jnst ocBOEHHMS JaHHOW JUCHUMIUIMHBI CTYACHTBI JIOJDKHBI BJIAQJIETh amnmapaToM
MaTE€MaTUYeCKOr0 aHaIM3a U AHAJIUTUYECKOM IeOMETPUM, YMEHUEM BBIYUCIATH OCHOBHBIE
MPOU3BOJHBIE M HUHTErpajbl. JuciurmianHa «DJEKTPUYECTBO W MarHeTH3M» HCIOIb3YeT
3HAHMS, TOJYYECHHbIE IIPU U3YYCHUH JUCUMILUIMH «MexaHukay, «MaTeMaTH4ecKuil aHau3»,
«AHaTUTHYECKAs. TEOMETPHSI».

JucuumnnuHa «OIeKTPUYECTBO M MarHeTH3M» CO3JMaéT MPearochUIKU uig Oolee
IyOOKOTO OCBOCHHS IMOCIEAYIOMUX muciuiumH: «Ontuka», «KBaHTtoBas ¢usnka. dusmka
3JIEMEHTaPHBIX YACTUI.

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:

DopMyJIMPOBKA KOMIIETEHUMHU HNupuxaropsl IlepeyeHnb MIaHUPYeEMBIX pPe3yJIbTATOB
(ko u popmyaupoBKa) AOCTHKEHUS 00yueHust
KOMIIeTeHIIUU

(ko u popmyaupoBKa)
OomenpogeccuoHaJIbHbIE KOMIIETEHIUH

OIIK-1 na-OIK-1.1 3HaTh:

CnocobeH ucnonb30BaTh OcyIecTBIAET MOCTAHOBKY | — OCHOBHBIE (PM3HUIECKHE SBICHUS U
TIOJIO>KEHHSI, 3aKOHBI U METO/bI 3aJ1a4d, BEIOMpaeT crocod OCHOBHBIE 3aKOHBI 3JIEKTPOMArHETH3MA,;
€CTECTBEHHBIX HaYK U €€ peleHus. TpaHUIBI UX NPUMEHHUMOCTH, IPUMEHEHHUE
MaTeMAaTHKH JUI PEeLIeHUs 3a1a4 3aKOHOB B BOKHEHIINX NPAKTHYECKUX
HWH)KEHEPHO! JeATEIbHOCTH. NPUIIOKECHUSIX;

— OCHOBHBIC (DU3MYECKHE BEIMIHHEI U
(u3MYecKre KOHCTaHTBI, UX OIpe/IeIeHUE,
CMBICII, CIIOCOOBI U €TMHHIILI UX
U3MEPEHUSL.

Ymern:

- 0OBSICHUTH OCHOBHBIC HaOJIOTaeMbIe
TIPUPOJIHEIC SBICHUS U () (HEKTHI C
MO3UNHN (PyHIAMEHTATBHBIX (PH3HMICCKIX
B3aMMOJCHCTBHI;

— YKa3aTb, KAKHe 3aKOHbBI OMMCHIBAIOT
JIaHHOE sIBJIEHUE W 3P EKT.

Baagern:

- 00 PU3MYCCKUMH 3aKOHAMH U
MPUHIMIAMHI B BOKHEHIINX TPAKTHYECKUX

MIPUIIOKCHUSX.
NI-OI1K-1.2 3HaTh:

[Ipumenser — (dyHIaMeHTaIbHbIE (PU3NYECKUE OTIBITHI
MaTeMaTUYCCKUH anmnapar, | B 3JMEKTPOMAarHETU3ME H UX POJb B
(u3ngeckre 3aKOHbI U pa3sBUTHU HAYKH;

TCOPUU IJId pCHICHUSA




®opMyJIMPOBKA KOMIIETEHIIUM
(xoa u popMyTHPOBKA)

HNupuxatopsl
AOCTUKEHUS
KOMIeTeHIIMH
(ko u popmyaupoBKa)

Ilepeyens MIAHUPYEMBIX Pe3yJbTATOB
o0yueHust

OowmenpogeccuoHAJbHbIE KOMIIETEHIUH

TIPUKIIAAHBIX 1
TEOPETUICCKUX 3a1a49

— Ha3HaUCHHE W IPUHIUIIBI AEHCTBUS
BOXHEUIINX (PH3MUECKIX
JIEKTPON3MEPHUTENBHBIX IPHOOPOB;

— OCHOBHBIE CHCTEMBI €TUHUI] H3MEPEHHS
3JIEKTPOMAarHUTHBIX BEJINYNH;

— YHHUBepcalbHble (U3NIECKHE KOHCTAHTHI
U UX Pa3MEPHOCTH.

Ymern:

— FICTOJIKOBBIBATh CMBICT (PU3NIECKHIX
9JIEKTPOMAarHUTHBIX BETUYUH U MTOHSATHH;
— NIPUMEHSTH 3aKOHBI AJIEKTPUYECTBA U
MarHeTusMa IJisl peleHus 3a1ad;

— OIMCHIBATh U OOBICHSITH
3JIEKTPOMAarHUTHBIE SBJICHUS B (DH3HKE.
Baagern:

— OCHOBHBIMHU METOAaMH (I)I/ISI/IKO-
MaTEMaTHYeCKOTO aHaIN3a ISl peIICHUS
3aj1a4 0 ONTHKE;

— pEIICHUE THIIOBBIX, OPUTHHAIBHBIX,
TI03HABATENbHBIX ONTHYECKUX 3a/1a4.

4. O0béMm, CTPYKTYpa U coJep:KaHue TUCHUTLTUHBI

O61mas Tpya0EMKOCTh AUCHHUIUIMHBI COCTaBIsAeT 5 3a4€T. ex., 180 akan. uac.

Ne | Temmbl (pa3aennn) Buabl yueOHBIX 3aHATHH, ®opmMBbI TEKYyLIET0
n/n AUCHUILIMHBI, BKJIIOYASl CAMOCTOSITEIbHYIO | KOHTPOJISI YCIIEBAEMOCTH
HX cojlepiKaHue padoTy CTYEeHTOB,
U UX TPYAOEMKOCTD DopMa IPOMEKYTOUYHOM
a | (B akageMHYeCKHMX 4acax) arTecTauMu
=
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10JI€ B BAKYyMe€ CaMOCTOSITENTLHOM paboThI
DIIEKTPOCTATUIECKOE
3amanus s
2 |moJje Mpyu HAINYUU 2142 6 o
CaMOCTOSITENTLHON pabOTHhI
MIPOBOJIHUKOB
DIEKTPOCTaTHYECKOE Samanus s
3 |moJse nmpu HATMIHH 214 |4 0,5 6 o
CaMOCTOSITENTbHON paboThI
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b TBEPABIX TeN. TOKH ’ CaMOCTOSITENIbHOM paboThI




Ne | Temsl (pa3aeibl) Buabl yueOHBIX 3aHATHH, DopMbI TEKYLIET0
n/n AUCHUTIIHHBI, BKJII0OYASl CAMOCTOSITEIbHYIO | KOHTPOJIsSI YCIIEBAeMOCTH
UX CojIepiKaHue paboTy CTy1€eHTOB,
U UX TPYAOEMKOCTH ®opMa NPOMEKYTOUYHOM
o | (B akageMHYeCKHX Yacax) aTTecTAlNH
=
g | KonrakrHas pa6ora = (no cemecmpam)
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CaMOCTOSITENILHON paboThI
BaKyyMme
ITocTostrHOE Saanus s
7 |MarHuTHOE II0JIE B 2162 0,5 6 "
CaMOCTOSATEIILHON PabOThI
MarHeTHKax
8 DJIeKTpOMarHuTHas olala 05 6 SagaHus I
WHYKIUS ' CaMOCTOSATEIILHON PabOThI
KBa3zucranuonapHbie 3ananus ans
9 P 2161|5 0,5 6 CaMOCTOSITEIIbHOW PabOTHI.
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Ipumeuanue: 06vém (8 uacax) camocmoamenbHol pabomsl 8 pAMKAX YCMAHOBIEHHO20 OAHHOU
PIIJ] konuuecmea uacos, evinoansemou cmyoeumom c npumeneruem 90 u JJOT (¢ DVK
«Dnexmpuyecmeo u macnemuszm (nekyuu u npaxmuyecxkue 3auamus) (P@-2150, DH-2150, ©-
2160)» 6 LMS Moodle), onpeoensemcs kaxcovim cmy0eHmos 6 3a8Uucumocmiu Om ypOoeHs €20
HO020MOBKU U CNOCOO08 8bINOIHEHUS OAHHO20 8UOA PAOOM.

Coneprxanue pa3ienoB JUCIUIIINHBL:
1. DaekTpocTaTNyecKoe MoJjie B BAKyyMe.

1.1. Kpartkuii nctopudeckuii 0030p npeicTaBICHU 0 MPUPOE dJAEKTPUUECTBA U MarHETU3Ma.
ONEeKTpOMarHUTHOE  MOJI€  KAaK  MAaTEpUaJbHBIi  HOCUTENIb  3JIEKTPOMArHUTHOIO



B3aMMOJECHCTBUS. DJIEKTPUUYECKHE 3apsbl U MX CBOMCTBA: 3JIEMEHTApHBIA 3apsii U €ro
WHBAapMAaHTHOCTB; J1BA BHJA 3apsiOB; 3aKOH COXPAHEHMsA M AMCKPETHOCTH 3apsna. Moxpenu
TOYEYHOI'0 M HENPEPBIBHOIO pacmlpesesieHus 3apsioB. 3akoH Kyinona. DkcrnepuMeHTallbHas
npoBepka 3akoHa Kynona. Onekrpocratnueckoe mnoxne. IloneBas TpakToBKa 3aKoHa
Kynona.BekTop HanpsyK€HHOCTH JIEKTPOCTATUYECKOTO MOJISL, TPUHUHUII CYTIEPTIOZULINH MTOJIEH.
CuioBbI€ IMHAN JIEKTPOCTATUYECKOTO 1MoJIsd. HanpsskeHHOCTH OIS TOUEYHOr o 3apsija.

1.2. IToTtok BekTOpa HampshkeHHOCTH. Teopema ['aycca u e€ mpuMeHeHHe K pacuéry rnosieit
HEKOTOPBIX 3apsyKEHHbIX CUMMETPUYHBIX Tell. Juddepennuanbuas Gopma reopemsl ['aycca.
1.3. PabGota cun momst mpHu nepeMenieHnH 3apaaoB. LIMpKyasamus BeKTopa HAIpPsKEHHOCTH.
[ToTeHIManpHBIA XapaKTep 3JIEKTPOCTATUYECKOTO IOJA. DIEKTPUUECKUN NMOTCHLIHAT U €ro
HOPMHUPOBKa. ODKBUIIOTEHLUAIbHbIE MOBEPXHOCTU. CBsI3p MOTEHIMAJIa C HANPSHKEHHOCTHIO
INEKTPOCTATHYECKOTO nouid. IloTeHnuman nosus, co3gaBacMoro TOYEYHbBIM 3apsI0M, CUCTEMON
TOYEYHBIX 3apsA0B, JUIIOJEM, HENPEPBIBHBIM pacrnpeneneHueM 3apsaoB.  OnucaHue
JNEKTPUYECKOTO IO C MCIOJIb30BAaHUEM MOTeHUuana. Jlumonb B OJHOPOJHOM U
HEOJIHOPOJIHOM IOJIE.

2. DJIeKTpOCTATHYECKOE 1M0JIe TPH HAJUYHUU NIPOBOJTHNKOB.

2.1. Pacnpenenenue 3apsoB Ha TOBEPXHOCTHM TNPOBOJHUKA. DKBUIIOTECHIUAIBLHOCTh
npoBogHUKa. Hanpsok€HHOCTh 1MoJs BOJM3M IMOBEPXHOCTH IPOBOJHHUKA. 3aBUCHUMOCTb
MOBEPXHOCTHOM IJIOTHOCTH 3apsiI0B OT KPUBU3HBI TOBEPXHOCTU. CTEKaHUE 3aps10B C OCTPHSL.
IIpoBogHMKYM BO BHELIHEM 2JIEKTpUUYECKOM noie. HaBeneHHbIE 3apsaabl. DIeKTpU3aLus 4epes
BIIUSIHUE. DJIEKTPOCTATHUECKas 3alUTa. Y U€T 101l HABEJCHHBIX 3apsA10B. MeTo/ 3epKajJbHbIX
HU300pakKCHU.

2.2. [loTennuan MPOBOJHUKA. EMKOCTh yemuHeHHOro mpoBonuka. CHCTEMa MPOBOJHHKOB.
Konzencaropsl 1 ux EMkocTs. CoelMHEH s KOHIEHCATOPOB.

2.3. DHeprus B3aUMOJEWUCTBUS CHCTEMbl HENOJBHKHBIX TOUEUYHBIX 3apsAOB. OHEprus
B3aMMOJICHCTBUA NpU HENpPEpPBIBHOM pachpenesneHu 3apsgoB. CoOCTBEHHas SHEprus.
DHeprus 3apsHLKEHHOTO KOHJEHCATopa. DHEPrus U INIOTHOCTh SHEPTUU 3JIEKTPOCTATUYECKOTO
TOJIS.

3. DeKTpocTaTHYeCKOe I10JIe IPU HAJTHYUH JUIJIEKTPUKOB.

3.1.CBoGoaHbIE U CBsA3aHHBIE 3apsAbl. MoJeKyssipHas KapTHHA MOJIIPU3ALMU TUIIEKTPUKOB.
Bexktop nmongpuzanuu. HanpspkeHHOCTh  DJIEKTPUYECKOrO0 MO B JIMAJIEKTPUKaXx.
JusnexkTpudeckast IpoHULAEMOCTh. BekTop anexTpudeckoro cMmemenus. Teopema ["aycca npu
HaJIMYUU JIUAJIEKTPUKOB.

3.2. DneKTpUUECcKOe MoJIe Ha TPAHULE IBYX AUIJIEKTPUKOB, TPAHUYHBIE YCIOBUS JUIsl BEKTOPOB
HANPSKEHHOCTH U AJIEKTPUYECKOTO CMEIICHUS

4. IlocTOSIHHBIN JJIEKTPHYECKUH TOK.

4.1. JIBuwxeHue 3apsiioB B 3JEKTPUUECKOM ToOJe. DieKTpudeckuil Tok. IInoTHOCTh ToOKa.
VYpaBHEHNE HENPEPBIBHOCTH. DJIEKTPUUECKOE M10JI€ BHYTPU U BHE IIPOBOAHMKA IIPH HAJIUYUU
MOCTOSIHHOTO TOKAa. YCJOBHS CYIIECTBOBAHUS IOCTOSHHOrO ToKa. 3akoH Owma s
OJIHOPOAHOrO y4acTka uenu. ConpoTHUBIEHHE MPOBOAHHUKOB. 3aBUCUMOCTH CONPOTUBIIECHUS
IPOBOAHMKOB OT Temneparypel. [lonstue o cBepxmpoBogumoctu. 3akoH Owma B
nuddepeHmanbHOR Gopme.

4.2. V3meHeHue TOTEHIMANa BIOJb TMPOBOJHUKA C TOKOM. CTOpPOHHUE CHIIBL.
Onexrpoasuxymias cuna (3C). 3akon Oma 11 yyactka menu, conepxkaiiero IJC, u mis
3aMKHYTOU LIETH.

4.3. Pabora ® MOIHOCTH B 1€MW TOCTOSHHOrO TOKa. 3akoH Jlxoyns-JleHua.
Huddepennmanbuas popma 3akona J[xoyns-Jlenna.

4.4. Jluneiinsie nenu. Ipauna Kupxroha u ux npumeHenue ans pacubTa pasBeTBIEHHBIX
AIEKTPUYECKUX LETICH.

5. D1eKTPONPOBOAHOCTH TBEePABbIX TeJ. TOKHM B BakyyMme, ra3ax M 3JIeKTPOJIMTAX.

5.1. Knaccuduxarnus TBepapIX Ten (IPOBOJHUKH, AUAIEKTPUKH, MOTYIpoBoAHUKH). [Ipupoaa
IIEKTPUYECKOr0 TOKa B MeTaiax. Oneitel Pukke, Manaensmrama, [lananekcu, ToniMena u



Crroapra.

5.2. DNeMEeHTbl KJIACCUYECKOM TEOpHH IJIEKTPONPOBOAHOCTH METAIOB. TpyaHOCTH
KJIACCUYECKOW TEOPUHU BJIEKTPOIPOBOJHOCTU METAIIIOB.

5.3. IloHsTue O 30HHOM TEOPUU TBEPABIX TEN. DHEPreTUYECKHE 30HBI METAJUIOB,
MOJIYIPOBOJTHUKOB U TUAJIEKTPUKOB. COOCTBEHHass © MpUMECHas TPOBOJAUMOCTH
MOJIyIPOBOJHUKOB. TemneparypHasi 3aBUCUMOCTb 3JIEKTPOIIPOBOJHOCTH MOJTYIIPOBOAHUKOB.
5.4. P-n-nmepexopn, BOJbT-aMIIEpHAs XapaKTepUCTHKa P-N-miepexona. Bempsamisioniee
nerctBue p-nN-nepexoja. [1oaynpoBOIHUKOBBINA THO/I.

5.4. Dnektpudeckuii TOK B Bakyyme. PabGoTa BbIXOJa JJIEKTPOHOB U3 MeTaylia.
TepmoanexkTpoHHas smuccusi. Tok B BakyyMe. DJIE€KTPOHHBIE JIAMIIbI.

DnexTpuueckuii TOK B razax. [Ipomeccsl moHm3anuu u pekoMOuHaImu. HecaMocTosTenpHbIN
U CAMOCTOSITEIBHBIM paspsabl M WX BHIBL. BonbT-ammnepHas XapakTEpUCTHKA Ta30BOr0
paspsaa. [lonstue o masme.

5.5. TIpoBOIUMOCTH 3JEKTPOIUTOB. DNEKTPOJUTHYECKas auccoumanusa. 3akoH Owma miist
ANEKTPOJIUTOB. 3akoHbl Dapajes.

6. IlocTosiHHOE MATHUTHOE 10JIE B BAKYyMe.

6.1. MarauTHoOE 1oJjie MOCTOSIHHOTO TOKa. MarHUTHBIM MOMEHT KOHTYpa ¢ TokoMm. [locTostHHOE
MarHuTHOE 1oJie B Bakyyme. Bekrtop maruuTHoM mHAykuuu. 3akoH buo-CaBapa-Jlamnaca.
MarnuTHoe 1ojie MpSIMOro, KPyroBOro M COJEHOMIAIbHOrO TOKOB. Llupkymsiius BekTopa
MarHUTHOM MHIYKUMU B CTallMOHAPHOM Ciyyae. 3aKOH MOJHOTO TOKa. BuxpeBoil xapakrep
MarHuTHOTO TOJIA.

6.2. Cuiibl B MarauTHOM mnoJie. Cuita Amnepa. BzaumojerictBue TokoB. JlelicTBue MarHuTHOTO
IIOJISI HA 3aMKHYTBIM KOHTYp C TOKOM. MOMEHT CuJl, IEHCTBYIOIMX HA KOHTYP C TOKOM.
JleficTBrE 3JEKTPUYECKOIO0 M MAarHUTHOTO MoJied Ha JBWxKylMiics 3apsan. Cuna Jlopenua.
Ormpezenenne yAeIbHOTO 3apsiia dJIEKTPOHa.

7. IlocTOsHHOE MATHUTHOE 110JI¢ B MATHETHKAX.

7.1. Marnetuku. OnucaHue MarHUTHOro mojisi B marHeTukax. Hamarnumuennocts. BekTop
HaIPSKEHHOCTH MarHUTHOT O 110J1s1. CBsI3b HAMAarHMYEHHOCTH C HANIPSY)KEHHOCTHI0 MAarHUTHOTO
noyisi. MaruuTHasi NPOHUIAEMOCTh. ['paHMuYHBIE YCIOBHS ISl BEKTOPOB HWHAYKIIUU W
HaIPSKEHHOCTH MAarHUTHOIO MOJIS.

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

7.3. I[lapamaraetnku. MexaHn3m HaMarHu4uBaHus1. [ MpoMarHuTHOE OTHOLIEHUE 3aBUCUMOCTh
napaMarHUTHONW BOCIIPUMMYKBOCTH OT TemnepaTypsl. 3akoH Kropu-Beiica.

7.4. ®eppomarHeTuku. ['mpoMarautHoe otHomeHue. OnbIT DiHIUTENHA-1e Xaa3a. Kpusas
HaMarHW4YeHHOCTH U TeTis ructepesuca. JJomensl. ['panuisl mexay romeHaMu. MexaHU3MbI
nepeMarHu4uBaHus. 3aBUCUMOCTh (PEpPOMArHUTHBIX CBOMCTB OT Temmeparypsl. Touka Kropwu.
[TocTosTHHBIE MaTrHUTHI.

8. DieKTpoMarHMTHas HHAYKIHA.

8.1. PaboTa mpu mepeMeneHnn MpoBOJAHUKA C TOKOM B MarHUTHOM moJje. OnbiTel dapanest.
OnekTpoMarHuTHas uHAyKuus. 3akoH Papanes u npaswio Jlenna. 91C nnnykuun. Buxpessie
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 Toka. llemwu, coxaepikamue: HWCTOYHHMK TepeMeHHbIX cTopoHHHX JJIC,
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 LIENH MEPEMEHHOro Toka. [lelicTByrone U CpeaHue 3HauYeHUs
IIEPEMEHHOT0 TOKA. AKTUBHAs U PEaKTUBHAsI MOIIHOCTD.

Pe3oHaHCHI B LIeNM IEPEMEHHOTO TOKA.

9.3. OcHOBHBIE CBeleHHs O Tpex(asHoMm Toke. [IpenMymiecTBO 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
MakcBeiia OTHOCUTENBHO MTpeodpa3oBanuii JlopeHa npu nepexoze oT OJJHON HHEPLIUATBHOM
CUCTEMBI OTCUETA K IPYTOM KaK BBIPa)KEHUE CIIPABEIJIMBOCTH IIPUHIMIIA OTHOCUTEIBHOCTH [
AJIEKTPOMAarHUTHBIX SIBJICHUH.

10.3. CnenctBuss u3 ypaBHeHuid MakcBemna. BonHoBoe ypaBHenue. Ilimockue
AJIEKTPOMAarHWTHbIE BOJHBI B OJHOPOJHOM IPOCTPAHCTBE, HX cBoicTBa. CKOPOCTh
pacrpocTpaHeHHs BOJHBIL. M3mydeHue 3neKTpoMarHuTHbIX BOJH. OmnbiTel ['epua. OObémHast
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 HPOXOXKACHUS IPOMEXKYTOUHONW  aTTeCTallMu 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:

U1l GOPMHUPOBAHKS MATEPHAIIOB JIJIsI TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH U TIPOBEICHUS
MPOMEXKYTOYHOW aTTecTanuu, Uil (OPMHUPOBAHUS METOJUYECCKHX MaTepUajoB IO
JUCIUILIMHE:

- 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. Cagenbes, U. B. Kypc obmieit pusuku : yauedbHoe nocodue : B 3 Tomax / U. B. CaBenbes.
— 15-e u3a., crep. — Cankr-IlerepOypr : Jlans, [6. r.]. — Tom 2 : DnekTpuyecTBo U
maraetn3Mm. Bomwbl. Ontuka — 2019. — 500 c. — ISBN 978-5-8114-3989-8.
https://e.lanbook.com/book/113945
2. HWponos, N.E. 3amaun nio obmieii pusuke : yaeoHoe nocooue / N.E. Uponos. — 11-e uzn.
(o71.). — Mockga : JIaboparopus 3Hanwuii, 2017. — 434 c. : wi., Tabn., cxem. — ISBN 978-
5-00101-491-1.. http://biblioclub.ru/index.php?page=book_red&id=462150

0) 10MOJIHUTEIbHAS JIUTepaTypa

1. benonoxko JI. @®. BBeneHue B InuHEHHyr0 anreOpy B NpuUMepax MU 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-KpuxopoB A.M. Kypc wmaremarudeckoro anamusa [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. bonpmakos 0. . Marematuka Ui CTYACHTOB B 33a4aX U YIPAKHEHUSIX 110 PU3UKE
[DnexTponnsiit pecypc]. / 0. U. bonsmaxkos, JI. b. Mensenera; fApoci. roc. yH-T UM.
I1. I'. JemunoBa, Hayu. -meton. coBer yH-Ta - fpocnasinb: SApl'Y, 2009. - 131 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090708.pdf

4. VYpaBHeHUs MakcBelia 1 3JIeKTPOMarHUTHBIE BOJIHEI [ DJIEKTPOHHBIN pecypc]: yaeOHo-
Meroandeckoe rmocodue. / C. b. Mockosckuii, U. A. Ky3nenona, /I. H. Pomanos, A. H.
Ceprees; Apoci. roc. ya-t um. 1. I'. Jlemunona - Apocnasns: Apl'Y, 2021. - 35 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20210705.pdf

5. Pyns H. A. DnekTpudecTBO U MarHeTu3M [ IIEKTPOHHBIN pecypc]: yued. mocodue s
By30B./ H. A. Pynap, A. H. Ceprees; Apoca. roc. yu-T um. I1. I'. lemunosa - Spocnasib:
SpI'Y, 2004. - 205 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20040702.pdf

9. MaTepuaJIbHO-TeXHUYECKasi 0a3a, HeoOXoaMMast Ji8) 0 OCyIIeCTBJICHUS
00pa30BaTeJILHOIO MPoIecca Mo TUCIIHNJIHHE

- yueOHbIe ayTUTOPUHU JJIs IPOBEACHUSI 3aHATUH JIEKIIUOHHOTO THIIA;
- yueOHbIE ayTUTOPUU AJIs1 IPOBEACHUS MPAKTUYECKUX 3aHIATUN (CEMUHAPOB);
- yueOHbIe ayTUTOPUHU JJIsl IPOBEICHUSI IPYNIIOBBIX U MHAWBUIYAJIbHBIX KOHCYJIbTALUNI;
- yueOHbIE ayTUTOPUU JJISl IPOBEACHUSI TEKYIIIETO KOHTPOJISL U IPOMEKYTOUHON aTTeCTalllu;
-[IOMELLEHUS Il CAMOCTOSTENIbHOU PaboThI;
-IOMEIIEHUs U1 XpaHEHUs] U NpOoQPUIAKTHUYECKOIO OOCIIYy)KMBAHMSI TEXHUUYECKHUX CPENICTB
o0OyueHusl.

CriennanbHble IOMELIEHHS] YKOMIUIEKTOBAaHbI CPEICTBAMU O0yUEHUS, CIYKALUMH JUIs
npeaocTaBiieHus yueOHoH nH(opMauu 60JIbIION ay TUTOPUH.

[TomenieHus s caMOCTOSITENILHOM paboThl 00yUaOLIMXCsl OCHAILIEHBI KOMIIBIOTEPHON
TEXHUKOH ¢ BO3MOKHOCTBIO MOJKIIOUEHUs K ceTu «VHTepHeT» u obecneueHueM JOCTyma K
AIIEKTPOHHOHN MH(pOpMaIoHHO-00pa3oBaTensHOU cpeae AplY.

ABTOD:

[Tpodeccop xadempor
MUKpPO3JIEKTPOHUKHU U o011ei pusuku, a. ¢.-m. H. J1.®. benoHoxKo


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

(aaHHble 3a0aHUS BbINOIHAIOMCS cmyOeHmOM camocmoAmellbHoO U npenodaeameﬂeM 6

00513amenbHOM NopsaoKe npogepaiomcsi, nposepka cghopmuposannocmu OIIK-1, unouxkamopul

1 OIK 1.1, HJ] OIIK _1.2)

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

1.

DNEeKTpOCTaTUKA: MOBTOPEHME IIKOJBHOIO MaTepuana I0 3JIEKTPUYECTBY (3aKOH
Kynona, BekTOp HAampsHKEHHOCTH, NPHUHIMI CYNepHno3uiuu mnosnei). Onpeaenuthb
MOJIOKCHUE TOYKM, B KOTOPOW HANPSHKEHHOCTh paBHA HYIIO BOJIM3U JIBYX
HEOJIMHAKOBBIX 3aps/1oB 1 1 2 , HAXOASIIMXCS HA PacCTOSTHUU X. PaccMoTpeTs ciyuau:
a) OJTHOMMEHHBIX 3apsiIOB (B ayAUTOPHH); O) pa3HOMMEHHBIX 3apsaoB (1/3).

ITpumep 1. [2]

OcBouTh TOHATHUSA TOTOK BEKTOpa, TPAJAUCHT, JUBEPreHIUsA, POTOpP, 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.
2.

[Ipumep 1, ctp. 17 [2].
Meron u3obpaxenuii: mpumep 1. ctp. 12 [2]

33}18HI/IH mo Teme Ne 3 «3.]'[eKTp0CTaTI/I‘leCKOQ IoJie NP HAJTMYUH JTHIJTEKTPUKOB:

(e]

JIM3AeKTpUKY B 3JIEKTpUYECKOM Toje: mpumep 2, crp.13 [2], 3ananus no teme Ne 4
«I10CTOSTHHBIN IJIEKTPHUYECKUHN TOK»:

[TocrostHuBIi 11 TOK: ipuMep 1 cTp. 24 [2], 3.144, 3.151 (6), 3.153,3.156,3.170, 3.179,
3.180, 3.183.

Pabora u mourHOCTh B 211. enu. Mcrounuku Toka u HanpsbxeHus (9/1C). Beruncnenue
nojHoM, mone3Hoi mouHocTed, KIIJ[ mcrouHmka, cpaBHeHHE PEXHMMOB pabOTHI:
3amaun 3.187, 3.188, 3.189,3.191(6), 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 MEKIY ABYMS JUIMHHBIMU KOAKCHAJIbHBIMU LIMJIMHPAMH, PaJNYChl KOTOPBIX
Ri v R2, (R/<R>, nunneKkTpuyeckasi MIPOHULIAEMOCTD €) 3aps>KeHO ¢ 00BEMHOM MIOTHOCTHIO 4,
rze . HaiiTu HanpsKeHHOCTB 3JIEKTPUYECKOTo MO U MOTSHIIHAN OIS .

3). Ompenenuts 3apsija, TPOTEKAOIIMN dYepe3 K04 K TpU €ro 3aMbIKaHWH B CXEME,
npezcTaBiIeHHOM Ha puc.l. BuyTpennum conpotusienuem ucrounuka 3JC npenebpedb.



4). B cxeme (puc.2) ¢=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 3agannii MOeT OBITH OIEHEHO MOJIOBUHOM 3asBJICHHBIX 110 HEMY 0aJljioB, B
clly4ae, KOrja TMpH €ro BBIOJHEHUWU MPaBUIBHO MPUMEHEHBI pacdEéTHble (POpMYyNbI, HO
MMEIOTCS OIMOKH B pacuérax.

[TonHOCTHIO HEMPABUIIBLHO BHIMOTHEHHOE 3aaHue — () 6ayoB.

MakcumanbHOE KOJIMYECTBO OAJIJIOB TI0 UTOTaM KOHTPOJIBHOM paboThl Ne 1 — 5 Gamios,

5 6anmiaM COOTBETCTBYET OIIEHKE «OTIUYHO», 4 OaiaM — OLleHKe «XOpoIIoy, 3 baimam
— OIICHKE «YyJIOBJICTBOPHUTEIHLHO», 2 W MEHee OauiloB — OIEHKE «HEYIOBIECTBOPUTEIHHO
(yMeHUs Ha TaHHOM dTarie OCBOCHHSI TUCIUIUIUHEI He C(OOPMUPOBAHBI).



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

IIpumepsbl 3a1aHuMii:

1. /IBa NIMHHBIX HOPSIMBIX B3aUMHO IEPHEHIAMKYJISPHBIX MPOBOAA OTCTOAT JIPYr OT
JIpyra Ha paccrosiHue a. B kaxnoM nposoze Te4€T Tok /. HaliTh MakcHUMallbHOE 3HAaYEHHUE CUIIbI
Amrnepa Ha eIMHUILY AJUHBI IPOBOJA B ATOH 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
Hel OITMCTUYCCKUN TaIbBAHOMETP IIPOTEKaeT 3apsia g=4,5 mxKn. Haiiti MOysTb MHIYKITUN
MarHUTHOT'O TOJISl MEK/Y ITOJIFOCAMHU, ECJIM CONPOTUBIIEHUE AJIEKTpUUecKoi 1enu R=40 Om.

3. K HCTOYHMKY CHHYCOMJIAIbHOTO HAaNpsHKEHHUS C 4YacTOTOM @ MOIKIIOYMIN
NapajuleJbHO KOHJEHCATop eMKOCTM C M KaTyllKy C aKTHUBHBIM COINPOTHUBIIEHHWEM R u
UHAYKTUBHOCTbIO L. HaliTh monHoe conmpoTHUBIEHHE TOrO y4acTKa LENH JUIsl IEPEMEHHOrO
HaIIPSKEHUS ¢ 4aCTOTOHN .

4. TlocTpouTh BEKTOPHYIO JHarpaMMy 3JEKTPUYECKOH Ilenu ¢ HCTOYHHUKOM
CHUHYCOM/IAJIbHOTO HANpsKEHUs 4acTOoTOM ®, copaepxkailed KoHaeHcatop émkoctd C U
KaTyUIKy C aKTUBHBIM COIPOTUBIICHUEM R ¥ MHIyKTUBHOCTBIO L (110 33JaHUIO [IPETI01aBaTeNs ).

IIpaBuja BEICTABJICHMS OIICHKM 110 pe3YyJIbTaTaM KOHTPOJbHON Da6OTBI Ne 1.

OneHka mo pe3ynpTaTaM KOHTPOJBbHOM paboTel Ne 2 cumraercs B Oamiax Io
CIIEIYIOIIEMY TPUHIIUITY: MPABUIHHO BHITIOJTHECHHOE
- 3amanue Ne 1 — 1 Gamr;

- 3aganue Ne 2 — 2 oainia,
- 3aganue Ne 3 — 1 Gam;
- 3aganne Ne 4 — 1 Oan.

Kaxxnoe u3 3amanuit MOXKeT ObITh OIIEHEHO MTOJIOBUHOM 3asBIIEHHBIX 10 HEMY OAIJIOB, B
cly4ae, KOrja TpPH €ro BBIIOJHEHWU IPABWIBHO MPUMEHEHBI pacdéTHbie (OpPMYINBI, HO
HUMEIOTCS OITMOKHU B pacyeTax.

[TonHOCTBIO HEMPABUIIBLHO BHINOJIHEHHOE 3aaHue — 0 6aysioB.

MaxkcruManbHOE KOJTMUYECTBO OAJIOB IO UTOraM KOHTPOIbHOM paboTel Ne 1 — 5 Gannos,

5 Gayi;laM COOTBETCTBYET OICHKE «OTIUIHOY, 4 OajiaM — OIIEHKE «XOpOoIIoy, 3 Oamiam
— OIIGHKE «yJTOBJIETBOPUTEIBHO», 2 W MeHee OalioB — OICHKE «HEYAOBIETBOPUTEIHLHO
(YMeHHUsI Ha TaHHOM HTare OCBOCHHUSI TUCIUIUIMHBI HE CPOPMUPOBAHBI).



TecT 1J151 cAMONPOBEPKH MO Pe3yIbTATAM OCBOCHHS TUCIHUIIHHBI Mepe/
3K3aMeHOM (TecT npoBoauTcs B YK «iiekTpruecTBO 1 MarHeTusm (JIeKIUN U
npakrTuveckue 3ausarusi) (P®-2160, OH-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[VJ'IB CHJIBI B3aI/IMOI[eI\/JICTBI/I$I ABYX TOYCYHBIX 3apAa0B 1 U ¢,, HAXOMAININXCA HA
PAaCCTOIHHUHN © B BAKYYMEC PAaBCH

1
1) F = _%Zz;
4gg T
1
2) F = Q1‘312;
4TEg T
1
3) F = ‘h;lz;
4TtEgE T
=t 1
4) F = Q1‘212;
4TE T
1 quq
5) F = — 122
4TEg T

Bomopoc 2. OmnpeneneHre BEKTOpa HANPSHKEHHOCTH JJIEKTPUYECKOTO MO M BEKTOD
HANPSDKEHHOCTH AJIEKTPUYECKOTO I0JIsI TOYSYHOI'O 3apsia B BAKYYME BBITVIAAAT CIEAVIOLIUM
obpazom

P 7
NE==, E=—"—;
q 4mEeT
S B o= 7
2)E==, E=—"—
q 4TTEYT
= F = _qr
B)E_?' E_47'tr3’
S B oo 7
HE ==, E=—1—
qq 4TTEYT
- F -
5E==, E=—1—
q 4mEeT

Bomnpoc 3. IloTeHInan 3JIeKTpHISCKOTO IMOJISI TOYSYHOI0 3apsiga B BaKyYyMe PaBeH

D=
3) =14

o= 411150 q;’
5) ¢ = 411150 %‘

Bormpoc 4. Pa3HOCTb IOTEHIUAIOB (110 ONPEIEIEHUI0) PABHA
2r=

De1—9; =f1[Ean;
1= .2

2) @1 — ¢ = [, EdI;




—_ —_ 2= 2
3o — @, = [ Edl,

2=
4) @1 — @2 = fl Edl;
2
5) @1 — ¢, = [; Edl.

Bomnpoc 5. BekTop 351eKTprueckoro cMelienus (1o onpeesIeHuIo) paBeH
1) D =E + &,P;

2) D = ¢yE + P;

3D = eoFf — P

4) D= EOE + eoﬁ;

5)D = g,E + P.

Bompoc 6. Cpi3b BEKTOpa HANPsLKEHHOCTH C BEKTOPOM DJIEKTPUYECKOI0 CMEIICHUS B
H30TPOIHOM JHAJISKTPHUKE, KOTOPLIA HE SIBIISICTCA DJISKTPETOM, B Cydae ¢J1a00ro BHEIIHETO
SJICKTPHUYCCKOI'O IMOJIA BBIMIAANUT CICAYIOIHNM O6Da3OM

1) D= eosﬁ + soﬁ;

2) D = gy¢E;
3)D = g,E;
Mﬁzﬁ

5)1_5 = eosﬁ.

Bonpoc 7. EMKOCTE KOHJIECHCATOpA IO ONPEACICHUIO PaBHA

)C=1
2) C = qU,;
U-
3) C_) - 21
4) C = E’ .
5) C = 805
Bompoc 8. OnpeneneHue cCHiIbl TOKA
NI = —d—q;
. dt
2) I = g,
_ daq,
3) 1= dat’
P d_C_i
4) 1 = o
5) =2
das

Bomnpoc 9. 3akoH OMa Juisi HEOAHOPOAHOI'O YYaCTKa IENU BBIMJISANT CIEAYIOIMUM 00pa3oM
1)RI = ¢, — ¢, T E;
(o — MMOTEHIIAAI y3J1a, ©3 KOTOPOTO TOK | BBIXOIHT,

(o — IOTEHIMAT y3J1a, B KOTOPBIN TOK | BXOIUT,

OJIC E Gepétcst co 3HAKOM MOJIIOC, €CIM MPU 00X0/1€ 0 YYacTKy LIENH OT MEPBOro y3ia Ko
BTOpPOMY CHauaja BCTPEYaeM OTPHULATEIbHBINA MOJIOC UCTOYHHKA, & TIOTOM IOJIOKUTEIbHBIN.
B o6parnom ciayuae DJ]C 6epércsi co 3HAKOM MUHYC.

2)RI = @, — @1 T E;

(o1 — MOTEHIIMAT y3J1a, U3 KOTOPOTO TOK | BBIXOAMT,

(o — IOTEHIMAT y3J1a, B KOTOPBIN TOK | BXOIUT,



DJIC E Gepércs co 3HaKOM IOJIOC, €CJIM MPU 00X0JI€ TI0 YYAaCTKy IIENMHU OT MEPBOTO y3J1a KO
BTOPOMY CHauajia BCTPEYaeM OTPUIIATENIbHBIN MOJIOC UCTOYHHUKA, a MIOTOM IMOJIOKUTEIIbHBIN.
B o6parnom ciyuae DJ[C 6epércst co 3HaKOM MHUHYC.

Rl =@, — ¢, L E;

(01 — MOTEHIIUAT Y3J1a, U3 KOTOPOT'O TOK | BBIXOJAMT,

(o, — MIOTEHIIMAI y3J1a, B KOTOPBIN TOK | BXOJIUT,

DJIC E Oepércst O 3HAKOM MUHYC, €CJIM MPH 00X0JIe M0 y4acTKy IEMH OT MEPBOTo y3ia KO
BTOPOMY CHauaJjia BCTPEYaeM OTPHUIIATEIIbHBIN MOJIOC HCTOYHHUKA, & MTOTOM MOJIOKUTEIbHBIN.
B o6patHoMm cmyuae DJIC Gepércst co 3HAKOM ILITIOC.

Bompoc 10. ConpoTuBieHre OQHOPOIHOTO JUHEHHOTO TPOBOIHNUKA PABHO
l .

2)R=S%;
§
JR=p3
L.
4R = E,S
Bompoc 11. 9JIC no onpeneaeHuio paBHa
DE = ZACT;
4 E="7
5)E = A
Bompoc 12. 3akod Oma B tuddepernmanbHoi popMe BRIMJBLANT CAEIYIONIUM 00pa3oM
> _ g
DJ—?q
2)] = oE;
3)j =oE;
4)j = E;
>_E
5) ] = ~

Bompoc 13. IIpasuia Kupxroda 3By4ar caeaviomuM 00pa3oM CIeaVIOIUM 00pa3oM
1) TlepBoe mpaBuino Kupxroda rmacur, yro anreOpanueckas CyMma TOKOB BETBEH,

MMpUHAJICKAUX OAHOMY KOHTYPY LCIIH, paBHA:

> () =o.

J
Bropoe npasuino Kupxroda riacur, yto anredpanyeckas cymma HarpspDKeHUH Ha pe3UCTUBHBIX

9JICMCHTAX B BCTBAX, CXOAANIUXCA B HCKOTOPOM Y3JIC, paBHA anre6panqe01<0171 CyMMC BI[C,

ES(iGRJZZZS(iEk)
7 X

2) ITepBoe npaBuno Kupxroda riacur, 4ro ainredOpandeckasi CyMMa TOKOB BETBEH, CXOISIIUXCS

BXOJAIIMX B OTU BCTBU!

B KaXX/IOM Y3JIC I000H [CIIU, paBHA:



Z(ilj) =0.

Bropoe npasuiio Kupxroda riacur, yto anredpanyeckas cymma Hanps>KeHUH Ha PE3UCTUBHBIX
3JIeMEHTax 3aMKHYTOTr0 KOHTYpa paBHa HYJIIO:

(£LR;) = 0.
Z ]

3) Ieproe npasuiio Kupxroda riiacur, 4ro aaredpandeckas CyMma TOKOB BETBEH, CXOIAIIUXCS

Z(J_rlj) = 0.

Bropoe npasuiio Kupxroda riacur, yto anredpanyeckas cymma Hanps>KeHUH Ha PE3UCTUBHBIX

B Ka)XJIOM y3J1€ JIF0OOH 11e1H, paBHa:

JJIEeMEHTax 3aMKHYTOro KOHTypa paBHa anreOpamveckoir cymme D/IC, Bxomsmmx B 3TOT

Z(iijj) = Z(iEk).
7 X

Bomnpoc 14. 3akoH Jxoyns-JIlenna aas OJHOPOJAHOTO YYAacTKA LICMHU BBITISAUT CICAYIOIIUM

KOHTYD:

obpazom

1) Q =RI;

2) Q = RI%;

3)Q =UI?

4) 0 =UI,
. 12

Bomnpoc 15. Onpenenenne MOy BEKTOpAa MArHUTHON MHAVKIIMK C IIOMOIIBI0 MOMEHTA CHII,
JIEHCTBYIONIET0 HA OPOOHBIN TOK, BRIMISJIUT CIEAVIONIAM 00pa3soM

Pm
2) B = MpgxPm;
3) B’ — Mmax;
Pm
4) B =L
%qu
5) B = Mmin,
Pm

Bompoc 16. 3akon buo-Casapa-Jlatuiaca g Toka B KOHTYPE BRITISIINT CIIEIVIOIINM 00pa3zoM
(=)

1) dB = 4
|F—r’
2) dB = Z—;M
r—r'

Bompoc 17. 3akos AMIiiepa UMeeT BU




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

Bompoc 18. Beibepure npaBuiibHOE HAIPABICHUE CUIBL AMIIEpa
1)

—=

BA

—

—

Bonopoc 19. MarautHag yacth cuibl JJopeHila paBHa
1) F = q¥B;
2)F =[#x B,




3) F =q[17><§];
4) F =q[13><§];
5) F =q[§><13].

Bompoc 20. Beibepute nnpaBuiibHOE HanpasiieHue cuiibl JIopeHna

1)
qg>0
F
=
X)B
2)
qg<0
F
v
X B
3)
qg<0
F
v

®B

Bonpoc 21. 3aK0H 3JIEKTpOMArHUTHON MHAVKIMU Dapajies BBIIVISIUT CIEAVIOMNM 00pa3zoM

1) 5 =0;
2)E =%
3 Ei =~
4)Ei:§;
5) E; = — 22,

Bompoc 22. BeibepuTe nmpaBuiIbHOE HAIPABJICHYE MHAYKIIMOHHOTO TOKA B nipasuie JIeHia
1)




— €
®B 5
2

2) )

I;

- €
®B 5
2

3) )

Bompoc 23. YpaBHeHus MakcBeaaa B HMHTErpPaJbHOM BHJIE 3aIMCHIBAIOTCS CIEAVIOIIUM

obpazom
1)




2)

3)

Bonpoc 24. BBI6€DI/ITC OPpaBUJIbHO IOCTPOCHHVIO BCKTOPHYIO AMArpaMmy JJIA

CXCMbI

XL > X¢)

U, U, U
Cipl L | &
|| | I |
U
o
1)
U, A
_________________________ U
UL_UCA i
- >
U, 1
UCV

2)



3)

HpaBI/IJ'[beIe OTBETbI

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

2. CniucoK BONIPOCOB ¥ (MJIM) 3aaHMIi 1J1s1 IPOBeeHUsI IPOMEKYTOYHOM aTTecTAUM
(nposepra cipopmuposannocmu OIIK-1, unouxamop MJ] OIIK 1.1, UJ] OIIK 1.2)

Cnucok BONPOCOB K IK3aMEHY:
1. DnexTpoMarHUTHbIE B3aUMOAECUCTBUS B MPUPOE. DIEKTPUUECKUE 3apsAbl U UX CBOWCTBA!

AJIEMEHTApHBIN 3apsii U €ro MHBAPUAHTHOCTH; JBa BUAA 3aps0B; 3aKOH COXPAHEHMs U
JUCKPETHOCTB 3apsaaa. Moaenn TOUeqHOro U HENPEPhIBHOIO PacpeAeICHUs 3apsii0B.



2. 3akon Kynona. DkcnepumeHTanbHas mpoBepka 3akoHa Kymona. [lomeBas TpakToBka
3akoHa KyinoHa.

3. DnekTpocraruyeckoe noje. BeKTop HanpsyKeHHOCTH 3IEKTPOCTATHYECKOTO MO , TPUHIIHIT
cyneprnosunuu nojiei. CHiIoBble JUHUM AIEKTPOCTaTHUecKoro noist. HanpsokeHHOCTH moss
TOYEYHOTO 3apsiia, CUCTEMbI TOUEUHBIX 3aPsI/10B, HENPEPHIBHOTO pacpeesICHUs 3apsiA0B.

4. Tlotok BekTopa HampsbkeHHOcTH. Teopema [Iaycca [yl BeKTOpa HANpPsHKEHHOCTH
anekTpocrarudeckoro noist . Auddepennnansaas popma Teopems ['aycca.

5. Ilpumenenue Teopemsl ['aycca Kk pacueTy 3JEeKTPUUECKUX IOJIEH B BaKyyMe, CO3/1aBaeMbIX
OJTHOPOJTHO 3apsDKCHHBIMHU TEllaMHU Pa3uYHON KoHpuUryparuu (OecKoHeuHas TIOCKOCTb,
napajuieNibHble Pa3HOMMEHHO 3apsKEHHBIE IUIOCKOCTH).

6. IIpumenenue Teopemsl ['aycca Kk pacdeTy AJIEKTPUUECKUX TOJIEH B BaKyyMe, CO3/IaBaEMbIX
OJTHOPOJHO 3apsKEHHBIMU TeIaMM pa3lIMyHON KoHpurypamuu (cepuyeckas 000104Ka U
nrap, 0eCKOHEYHO JUTMHHBIA IATHHJIP).

7. Pabora cui mojis mpu nepeMelieHud 3apsiaoB. LIUupkynsiuss BeKTOopa HANPSKEHHOCTH.
[ToreHuManbHBIA  XapakTep AJIEKTPOCTATUYECKOro 1moiisi. Pa3HOCTh IOTEHIMANOoB.
DNEeKTPUUECKHM MOTEHIIMAT U €r0 HOPMUPOBKA. DKBUIIOTEHIHAIBHBIE TTOBEPXHOCTH.

8. CBsi3p MOTEHNIHMANAa C HANPSHKEHHOCTBIO ANEKTpocTarndyeckoro mnois. [loreHmman mos,
C03/1aBa€MOTr0 TOYEUHBIM 3apsJIOM, CUCTEMON TOYEUHBIX 3apPsII0B, AUIOJIEM, HETIPEPHIBHBIM
pacopezneneHueM 3apanoB. OnucaHue AIEKTPUYECKOTO IO C  MCIOJIb30BAHUEM
noTeHIrana (IKBUIOTEHIIUATbHbIE TOBEPXHOCTH)

9. DrekTpocTaTHUecKoe IMOJIe BHYTPU 3apsOKEHHOTO TPOBOJHUKA. DKBHUIIOTCHIIMATBLHOCTH
NpoBOJIHUKA. HampsokeHHOCTh Mo BOJIM3M TMOBEPXHOCTH TMPOBOAHHMKA. 3aBUCHUMOCTD
MOBEPXHOCTHOM TUUIOTHOCTH 3apsiIOB OT KPUBU3HBI MOBepXHOCTU. CTEeKaHHE 3apsiioB C
octpusi. MeTammnuecKu 3KpaH.

10. Tlorenmuman npoBoaHuKa. EMKOCTh yequHEHHOTO poBOgHIKA. CHUCTEMa MPOBOJIHUKOB.
KonneHncaroppl M HMX €MKOCTb. EMKOCTh miockoro KonaeHcatopa. CoenuHeHus
KOH/JIEHCAaTOPOB.

11. Dueprusi B3aMMOJCHCTBUS CHUCTEMbl HEMOJABM)KHBIX TOYEUHBIX 3apsiioB. ODHEpPrus
B3aMMOJICUCTBUS TPU HENPEPBIBHOM pacrpeneneHuu 3apsaoB. CoOCTBEHHasl 3HEPrus
3apsKEHHOIO Tea.

12. DHeprusi  yeAWHEHHOTO  3apsHDKEHHOTO  TPOBOAHWKA.  DHEPrusl  3apsDKEHHOTO
KOHJIEHCATOpa. DHEPIUs U IUNIOTHOCTh SHEPTUH IEKTPOCTATUYECKOTO OIS

13. Dnexrpudeckuil AumoNb. JUMOIBHBIIT MOMEHT. MoleKynsapHas KapTHHA TOJSPU3aIIH
JUIEKTPUKOB. [lonspusanuoHHbIe NN CBA3aHHBIE 3apsibl. BEKTOP MOIAPU30BaHHOCTH.

14. Teopema I'aycca nnsi BekTOopa NOJSPU30BAHHOCTH. [ paHUUHBIE YCIIOBUS Ul BEKTOpa
MOJIAPU30BAHHOCTH.

15. Bexkrop snextpuyeckoro cmemieHusa. Teopema [Maycca mpu Haauuuu HUSIEKTPUKOB.
CBs13b MEX Ay BEKTOPaMH HAMIPSIAKEHHOCTH U AJIEKTPUUECKOT0 cMelleHus. J{uanekrpuyeckas
MIPOHUIIAEMOCTb.

16. DnexTpuyeckoe TMOJe€ Ha TPaHUIE NBYX IUIIIECKTPUKOB, TPAHUYHBIC YCIOBHUS JUIS
BEKTOPOB HAMPSKEHHOCTH U AJIEKTPUUECKOTO CMEIICHHUS.

17. Dnextpuyeckuii Tok. Cuia Toka. [1oTHOCTH TOKa. YpaBHEHUE HEPEPHIBHOCTH. YCIIOBHS
CYLIECTBOBAHMSI IOCTOSIHHOTO TOKA.

18. 3axon Oma A OMHOPOAHOTO y4acTka Ienu. 3akoH Oma B auddepeHnnanbHoi Gopme.
DJIEKTpUUECKOE IT0JIe BHYTPH U BHE MPOBOJHKKA IPU HAJMYUH ITOCTOSTHHOTO TOKA.



19. Conporusnenne  npoBogHUKOB.  CONpOTHBICHHE  TNPH  HApAUICNIBHOM |
MOCJIEIOBATEIbHOM ~ COCJUHEHWH  IPOBOAHMKOB.  3aBUCHUMOCTb  COIPOTHBIICHHMS
IIPOBOJIHUKOB OT TeMIieparypsl. [IoHsATHE 0 CBEpXTIPOBOJUMOCTH.

20. U3MmeHeHue TOTEHLMAda BAOJb MPOBOAHMKA C TOKOM. CTOpPOHHUE  CHIIBL.
Onekrponsrkymias cuia (31C). 3akon Oma ana yyactka uenu, coaepxariero IC, u s
3aMKHYTOM LIETIH.

21. Pabora ¥ MOIIHOCTH B LIEMHU MOCTOSTHHOTO ToKa. 3akoH [[xoymnsi-JIeHna st OMHOPOIHOTO
Y HEOAHOPOAHOTO y4yacTkoB 1enu. Juddepenunansuas ¢popma 3akona Jxoyns-Jlenna.

22. PasBerBnensble nuHeiHbIe nenu. [lpaBuna Kupxroda n ux npumenenue ais pacdera
Pa3BETBIICHHBIX JIEKTPUIECKUX LETICH.

23. DKCHepHUMEHTAIbHOE ONpe/IeIeHUE 3apsa MEKTpoHa (ObIT MIIIIMKEHA).

24. Knaccubukamus TBepAbIX Tel (MPOBOIHUKH, JUICKTPUKH, TIOTYIIPOBOIHUKH ). [Tpupona
AIIEKTPUUECKOTo Toka B Metaiiax. OnbiTel Pukke, Mannensinrama, [lananekcu, Tonmena u
Crroapra.

25. DJeMeHTHl KJIACCHYECKOW TEOPUHU DJICKTPONPOBOTHOCTH MeTauioB. OObsicHEHHE
3akoHOB Owma, Jlxoynsa-Jlenua, Bunemana-®panua. TpymHOCTH KIIACCMYECKOW TEOPUHU
ANEKTPONPOBOTHOCTH METAJIIOB.

26. IlonsaTue O 30HHOM TEOpUM TBEpPABIX TeJl. ODHEPreTHUeCKUe 30Hbl METAJUIOB,
IIOJyTIPOBOAHUKOB U JUAEeKTpukoB. CoOCTBEHHass W IpUMECHasT IPOBOJUMOCTD
HOJYIPOBOAHUKOB. TemneparypHas 3aBUCUMOCTh ANIEKTPOIPOBOAHOCTH
HOJIYIIPOBOJHUKOB.

27. P-n-mepexon, BoJIbTaMIIEpHAs XapaKTepUCTHKA p-n-niepexona. MexaHu3M BhIIPAMICHUS
TOKa.

28. DnexkTpuyeckM  TOK B d3JeKTpoiauTax.  IIpoBOIMMOCTB  3JIEKTPOJIUTOB.
DnexTponuTuyeckas aucconuanus. 3akon Oma Juis 37eKTponuToB. 3akoHbl dapanes.

29. DnexTpuueckuii TOK B razax. [Iporeccsl noHH3anuu U pekoMOMHaIMK. Buasl ra3o0Boro
paspsaa. HecamocrosarenbHbiit pasps. Bonsrammnepnas XapaKTEePUCTHKA
HECAMOCTOSITEILHOTO Ta3oBoro pazpsaa. CamocrosTenbHbli pa3psa. [lonstue o
razopaspsgHou miasme. Tneromuii pa3ps.

30. MarHutHoe T10JIe MOCTOSHHOIO TOKAa. MAarHUTHBIE MOMEHT KOHTYpa C TOKOM.
[TocTossHHOE MarHMTHOE MOJIe B BakyyMe. BekTop MarHuTHOW uHAYKIMU. 3akoH buo-
Cagapa-Jlarutaca. MaraHuTHoe 110J1€ IpsIMOTO TOKA.

31. 3axon buo-Casapa-Jlamaca. MarHuTHOE TI0JIE€ KPyTrOBOTO TOKA.

32. Teopema 'aycca /Ui BeKTOpa MarHUTHOM MHIYKIMU. BUXpeBoil XxapakTep MarHUTHOTO
nosist. Teopema 0 HUPKYJISIUN BEKTOPAa MAarHUTHOW MHIYKLIUH B CTAIIMOHAPHOM CIIy4ae.
33.  Cuubl, AeliCTBYIOIIME HAa TOK B MArHUTHOM ToJie. 3akoH Ammnepa. B3anmoneiictBue 1Byx

napajuIeIbHBIX OECKOHEYHO JJIMHHBIX HMPSIMBIX IPOBOAHUKOB C TOKOM.

34. MarnuTtHoe noJse JBUXKYyIIerocs 3apsja. JleicTBue MarHUTHOTO MOJIS Ha JABHXKYIIMHCS
3apsia. Cuna Jlopenna.

35. JlelicTBHe MarHUTHOT'O MOJIA HA 3aMKHYTBI KOHTYp C TOKOM. MOMEHT cHuJl,
JENCTBYIOIMX Ha KOHTYp ¢ TokoM. PaboTa rpu nepemenieHnny KOHTypa ¢ TOKOM B
MarHuTHOM IIOJIE.

36. Marneruku. OnrcaHrie MarHUTHOTO TIOJISE B MarHETHKaX. BEKTOp HAMarHW4eHHOCTH.
BekTop Hanps>KeHHOCTH MarHUTHOTO 10J1s . Teopema 0 LIUPKYJISALUYA BEKTOPA .

37. CBs3b BEeKTOpa HAMArHMYCHHOCTH C BEKTOPOM HAIPSKEHHOCTHIO MATHUTHOTO TTOJISI.
MarnuTtHas NpoHULAEMOCTb. MarHuTHOE 10JI€ B OAHOPOJHOM MarHeTUKE.

38. ['paHnYHBIC YCIOBHS U1l BEKTOPOB MHAYKIIMH U HANPSHKEHHOCTH MarHUTHOTO TIOJISI.



39. mamarHetuku. MexaHu3M HaMarHWyuBaHus. [ mpoMarautHoe oTHomieHue. [Ipupona
JMaMarHeTusma, JapMOpOBa  IPELECCUs. JnamarauTHas BOCITPUUMYHUBOCT.
HeszaBucumocTts [uaMarHuTHON BOCHPUUMYUBOCTU OT TEMIIEPATYPHI.

40. [lapamarneruku. MexaHu3M HaMarHMYMBaHUsS. [ MPOMarHUTHOE OTHOILICHUE
3aBUCUMOCTH NTApaMarHUTHOM BOCIIPUUMYHUBOCTH OT TeMIiiepaTypsl. 3akoH Kiopu-Beiica.

41. @eppomarnetuku. [ mpomarauTHoe oTHoIeHne. OnbIT DiHImTeHA-1e Xaa3a. KpuBas
HAMarHMW4YeHHOCTH U METIs TUcTepe3uca. JJoMeHbl. ['paHuIbl MEXly TOMEHAMH.
MexaHu3M HaMarHM4MBaHUs. 3aBUCUMOCTh ()€PPOMArHUTHBIX CBOMCTB OT TEMIIEPATYPHI.
Touxka Kropu.

42. DnextpomarHuTHas WHAyKIWsA. 3akoH @Dapanes u npaBwio Jlenma. 3C uHIYKIHAM.
BuxpeBoe anekrpudeckoe noue. Juddepennmansaas Gpopma 3akona Dapanes.

43. Camounaykiusa. DJC camomnaykiuu. MHAYKTUBHOCTh. TOKM TIpH  3aMBIKAHUH H
pa3MbIKaHUH 1IEH, COJIePKAILleH KaTYIIKY UHIYKTUBHOCTH.

44. Dueprus MAarHUTHOTO 10JIs1. [IOTHOCTH SHEPIUHM MAarHUTHOTO TOJISI.

45. llenu KBa3UCTAIlMOHAPHOIO TMepeMeHHoro Toka. llemu, coaepkamye: HCTOYHHUK
nepemMeHHbIX cTopoHHUX JJIC, conpoTuBIEHHE, EMKOCTh U MHAYKTUBHOCTh. BekTopHas
nuarpamma. 3akoH Oma Jij1si IEpeMEHHBIX TOKOB.

46. llenu KBa3uUCTAIIMOHAPHOTO MEPEMEHHOIO TOKA, COAEp alllie: UCTOUHUK MEePEMEHHBIX
cropounux OJIC, compoTUBIEHUE, €MKOCTh M HMHIAYKTUBHOCTb. METOJ KOMIUIEKCHBIX
ammuitya. Mmnenanc. Pesonanc HanpsoKeHUn.

47. Pa3BeTBiIeHHE IEPEMEHHBIX TOKOB. Pe30HaHC TOKOB.

48. MoIuHOCTb, BBIFENAEMas B LENU MEPEeMEHHOTo Toka. JleHcTByromue 3HaYeHUS
IIEPEMEHHOT0 TOKA.

49. Dnektpuueckuil konebarenbHbId KOHTYp. CoOCTBEeHHBIE KOoeOaHus, popMyma
Tomcona. 3aryxaromue koneOanus. BeiHyX/1eHHbIe KojeOaHus B KOHTYype. Pe3onanc.

50. OTHOCHUTENBHOCTD ANEKTPUUECKOTO U MATHUTHOTO MoJeil. HBapuaHTHOCTh ypaBHEHUI
MakcBesia 0OTHOCUTENBHO IpeoOpa3zoBanuil JlopeHa npu nepexoe oT 0AHON
MHEPUUAIbHOM CUCTEMBI OTCUETA K IPYrOil KaK BhIPaKEHUE CIPABEVIMBOCTH MPUHIIAIIA
OTHOCHUTEIILHOCTH JJI 3JICKTPOMArHUTHBIX SIBJICHUH.

51. Toxku cmemienus. Buxpeoe snexrpuueckoe noie. CucreMa ypaBHeHU MakcBeia B
MHTETpasibHON U TuddepeHnmranbHoi Gpopme. PU3NYECKUI CMBICH OTIEIbHBIX YPABHEHHM
CHUCTEMBI.

52. BomnHOBOe ypaBHeHHE. [1710CKHE 2IEKTPOMArHUTHBIC BOJHBI B OJTHOPOTHOM
npoctpancTBe. CKOpOCTh pacnpocTpaHeHus BOIHbL. O0beMHasl IITOTHOCTh SHEPTUU
AJIEKTPOMArHuTHOro nosist. Bexrop Ymosa-Ilotusra.

HpaBn.na BbICTABJICHUA OLICHKHU

B sk3ameHanoHHbIe OMIIET BKIIIOYAETCs JBa TEOPETUUECKUX Bonpoca. Ha moarorosky
K OTBETY JaeTcs HE MeHee 4aca.

[Io wmroram »5K3aMeHa BBICTABISIETCS OJHA M3 OLEHOK: «OTIUYHO», «XOPOIIOY»,
«YZOBJIETBOPUTEIILHO» UIIA «HEYOBICTBOPUTEIBLHOY.

Onenka «OTJIMYHO» BBICTABISAETCS CTYAEHTY, KOTOPBIMBOCIPOU3BOJIUT OCHOBHBIE
TEOPEMBI U 3aKOHBI 3JIEKTPOMAarHeTu3Ma U UX UHTEPIPETUPYET, BHIIIOJIHSIET B TOJIHOM 00bEME
MaTeMaTHYECKUE BBIKJIAJKU U BOCTIPOU3BOAMUT (PU3MUECKUE U MAaTEMaTHUECKUE PACCYXKICHUS
B Ipoliecce UX BBIBOJA, TOUHO HMCMOJIb3YET TEPMHUHOJIOTHIO OOIEH (PU3NKH, CTUIMCTUYECKU
IPAMOTHOE, JIOTUYECKH IPAaBWIbHOE M3JaraeT OTBETHl Ha BOIPOCHL, YMeEET [elaTh
00OCHOBAaHHbIE BBIBO/BI, BBIMOJHSAET TMOCTAHOBKY 3aJauM, PACCUUTHIBAET CKAISAPHBIX U
BEKTOPHBIX XAPAKTEPUCTUK JJIIEKTPOMArHUTHOIO I10JIs, OPUEHTUPYETCSA B OCHOBHBIX TEOPHUSX,
KOHIICTIMAX Y HAIIPABJICHUX 10 U3y4aeMOM AUCIUIUIMHE U JaBATh UM KPUTHYECKYIO OLICHKY,
y4acTBYeT B aKTHBHOH CaMOCTOSATENBbHOM paboTe Ha MPaKTHUECKUX 3aHATHSIX, OTBETHJI Ha



BOIIPOC 3K3aMeHa 4-5 u3 5 6auIoB, cAain KOHTPoJIbHBIE paOdoThl Ne 1 1 2 Ha OLEHKY «OTIHYHOY
WIA «XOpOLIO» WM BBINOJHUJI 33JaHUSAN3 JaHHBIX KOHTPOJIBHBIX pPabOT Ha 3K3aMeHe
npaBwibHO Ha 80%.

Onenka «Xopouo» BBICTaBIAETCS CTYIEHTY, KOTOPbIM BOCIPOU3BOAUT OCHOBHBIE
3aKOHBI W COOTHOLICHMH OJJIEKTPUYECTBA M MAarHETU3Ma, BBINIOJHIET OCHOBHBIC YaCTH
MaTeMaTHYECKUXBBIKIAJ0K M BOCIPOM3BOAUT 0a3oBble (PU3MUECKHE W MaTeMaTU4YeCKHe
paccyXIeHus B MPOLECCe WX BHIBOJA, CTHJIMCTUYECKH I'PAMOTHOE, JIOTUYECKU MPABUIIBHOE
u3jgaraeT OTBETHl Ha BOINPOCHL, YMEET [ellaTh BBIBOABI; BJIAJEET HHCTPYMEHTapUEM
JVCLUTUIMHBL, YMEET €T0 MCIIO0JIb30BaTh B PEIICHUH 3aJ1a4, OTBETHJI Ha BOIIPOC dK3aMeHa 4-5 u3
5 6amioB, caan KOHTpOsbHbIE paboThl Ne 1 M 2 Ha OLIEHKY «OTIMYHO» WIIU «XOPOILO» WU
BBITOJIHWIT 33JJaHUSIU3 JAHHBIX KOHTPOJIBHBIX PadOT Ha SK3aMeHe npaBmibHO Ha 60%.

Ounenka «Y10BJIeTBOPHUTEIbHO» BBICTABIACTCS CTYACHTY, KOTOPbIM BOCIIPOU3BOJUT
OCHOBHBIC 3aKOHBI U COOTHOULICHHUS DJIEKTPUYECTBA MU MarHeTu3Mma, rpaduueckoe ONuCaHHe
CTAaTUYECKHUX MOJICH C UCIOJIb30BAaHUEM NPUHIMIIA CYNEPHO3ULUHU, HOPMYIUPYET METOAbI
pacyera 3JIeKTPOCTATUYECKHUX TOJIeH MPU HAIWYUU TPOBOJIHUKOB U JUAJICKTPUKOB, OCHOBHBIC
3aKOHBI ITOCTOSIHHOTO TOKa JJIs pacdyéra JMHEHHBIX LeNed MOCTOSHHOIO TOKa, ONMHMCHIBACT
METO/BI pacueTa MarHUTHBIX IOJICH MPH HAIWYMH MAarHETHKOB, BOCIIPOM3BOJHUT OCHOBHEIC
YpaBHEHMSI 3JIEKTPOMAarHETU3Ma U I'PaHULIbl MX HPUMEHUMOCTH, IPUMEHSAET METO/Ibl pacuéTa
AIIEKTPOCTATUYECKHX TIOJICH B BaKyyMe, a TAK)KE IPU HATUYHUU TPOBOJHUKOB U JIUAIIEKTPHKOB
JUIS 3apsDKEHHBIX TeJl MpocTeiiield KOH(UIrypaluy ¢ MOCTOSIHHOM INIOTHOCTBIO 3apsja, CAajl
KOHTPOJIbHBIE paboTel Ne 1 M 2 Ha OIEHKY «OTJIMYHO» WM «XOPOIIOY» WU BBITOIHUII
3aJJaHUAN3 JJAHHBIX KOHTPOJIBHBIX Pa0OT HA K3aMeHe MpaBuibHO Ha 40%.

Ounenka  «HeynoB/1eTBOpPUTEIbHO»  BBICTABISIETCS  CTYIACHTY,  KOTOPBIA
JIEMOHCTPUPYET pa3pO3HEHHbIE, OECCUCTEMHbIE 3HaHUs; OECIOpAJOYHO M HEYBEPEHHO
u3JaraeT Marepuai, He yMEeT BBIICIATH TJIaBHOE W BTOPOCTENEHHOE, HE YMEET COCIAHHSATH
TEOPETUYECKHE II0JIOKEHUSI C TPAKTUKOM, HE YCTaHABIMBACT MEXKIPEIMETHBIE CBS3H;
JIOITyCKaeT TpyObIie OMMOKH MPH ONPECTICHHH CYITHOCTH PACKPBIBAEMBIX IMOHITHH, SIBICHUH,
BCJIEJICTBHE HEITOHUMAHMSI UX CYLIECTBEHHBIX U HECYIIECTBEHHbBIX MPU3HAKOB U CBs3eH; AaeT
HETIOJIHBIE OTBETHI, JIOTUKA M IOCJIEIOBATEIBHOCTh HW3JIOKEHUS KOTOPHIX HMMEIOT
CYLIECTBEHHbIE U IPUHIIUIINAIbHBIE HAPYIIEHUS, B OTBETaX OTCYTCTBYIOT BBIBO/IbI, OTBETIII Ha
BOIIPOC JK3aMeHa Xyxke 2-X U3 5 0aiioB, He cJlan KOHTposbHbIE paboThl Ne 1 u 2 Ha OeHKY
COTJIMYHO» WIIU «XOPOILIO» MM HE BBINOIHWI 33JaHUSAU3 JAaHHBIX KOHTPOJBHBIX paboT Ha
sk3ameHe mnpaBmwibHO Ha 40%.. Onenka «HeynoBIeTBOPHUTENBHO» BBICTABISAETCS TaKKe
CTYAEHTY, KOTOPBIH B3sU1 5K3aMEHALIMOHHBIM OUJIET, HO OTBEYATh OTKA3aJICS.



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

MeToauyeckue yKa3aHUs IS CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

OcHoBHO# (hopmoit H3JI0KEeHHs Yy4eOHOT0 MaTepuasa o AUCUUIIIHHE «DIEKTPUIECTBO
Y MarHeTU3M» SIBJISIIOTCS JIEKIIUH C UCIIOJIb30BAHUEM JEMOHCTPALIMOHHOTO 3KcniepuMenTa. [1o
OOJIBIIMHCTBY TEM MPEIyCMOTPEHbl MPAKTHUYECKHUE 3aHSTHUS, Ha KOTOPBIX IPOUCXOTUT
3aKpeIuIeHUe JICKIIMOHHOTO MaTepuaia MyTeM MPUMEHEHHUs €ro K KOHKPETHBIM (PU3UYECKUM
3aa4aM U 0TpabOTKa HABBIKOB pabOThI ¢ MATEMATHUYECKUM aIlllapaToM.

JU11st yCTIEIITHOTO OCBOCHHS TUCIIUILTMHBI OUY€Hb BAXKHO PEIICHUE JOCTATOUYHO OOJIBIIOr0O
KOJIMYECTBA 33J1a4, KaK B ayJUTOPUHU, TAK U CAMOCTOATENIPHO B KAYECTBE JOMAIIHUX 3aJaHH.
[Tpumepsl pemieHus 3amad pa3OMpAIOTCS HA JIGKUMAX M NPAKTUYECKUX 3aHATHAX, HpU
HEOOXOIMMOCTH 0 HanboJee TPYIHBIM TeMaM MPOBOISITCS TOTOTHUTENbHBIE KOHCYIbTAIlUH.
OcHoBHasl 1ieJb pelIeHUs 33a4 — IOMOYb YCBOUTh OCHOBHBIE 3aKOHBI AJIEKTPOMArHETU3MA.
Jlns perieHust Bcex 3aj1a4 HeOOXOIMMO 3HATh U IOHUMATh JIEKIIMOHHBIN MaTtepuai. [lostomy B
IIPOLECCe U3YyYEHUS AMCLUUILIMHBI PEKOMEHJIYETCS PEryJIIpHOE IMOBTOPEHUE MPOIIEHHOTO
JIEKIIMOHHOTO MaTepuasna. Marepual, 3aKOHCIIEKTUPOBAHHBIN HA JIEKLHUAX, HEOOXOAUMO J0Ma
emie pa3 npopabaTeiBaTh M MPU HEOOXOAMMOCTH JOMOJHATh WH(OPMAIMEH, MTOTYyICHHONW Ha
KOHCYJIbTAIMX, TPAKTHUECKUX 3aHATUSAX WIH U3 YUeOHOU TUTEpaTyphl.

Bonbmioe BHUMaHWE AODKHO OBITH YIENIEHO BBIMOJIHEHHUIO AoMamiHeidl paboTsl. B
KauecTBe 3aJaHUN ISl CaMOCTOSTENbHON padOThl JAOMa CTYIAEHTaM MpeAsiararoTcs 3aJayu,
AQHAJIOTUYHBIC Pa300paHHBIM Ha JICKIMAX W TMPAKTHUYECKUX 3aHATHAX WIM HEMHOTO Oosee
CJIOKHBIE, KOTOPBIE SBJISIIOTCS Pe3YyIbTaTOM 00BEIUHEHHUSI HECKOJIBKIX 0a30BbIX 3a/1a4.

B snekrpocratuke HEOOXOAMMO OCHOBHOE BHHMAHUE YAEIUTh YCBOEHHUIO MPUHLUIIA
CYNEpHO3UINK TOJei, HauyMHas C TOJeH, CO3JIaHHBIX TOYEYHBIMU 3apsaamMu u 00o00mIas
JAHHBIA IPUHLIMIT HA MOJEJIN HEMPEPBIBHOTO pacCIpeieIeHMsI 3apsI0B.

[Ipu u3ydyeHun M MpUMEHEHHH Teopembl ['aycca HEOOXOAMMO OTMETUTh, YTO YHUCIIO
3a/a4, pelIaeMbIX C €€ IMPHUMEHEHUEM, BECbMa OrPAHMYEHO CIIy4asMH CIEeHUaTbHON
cumMmerpuu. OpHaKo, B 3THX ClIy4asX IPUMEHEHUE TeopeMbl ['aycca mo3BOJISIET MOIYYHUTh
HECpaBHEHHO OoJiee MPOCThIe peleHus (pa3o0paTh JIEKIIMOHHBIE TPUMEPHI).

IIoCKONBKY y CTYIEHTOB TPaJUIMOHHO BO3HUKAIOT TPYIHOCTH B PEIIECHUU 3a/1ad Ha
TEMBbI POBOJIHUKH B AJIEKTPUUYECKOM I0JI€, DIEKTPOEMKOCTh, KOHJEHCATOPBI, 11eJIeCO00pa3HO
B JJaHHBIX TEMax IE€PBOHAYaJIbHO PACCMOTPETH 3a/1a4M IIKOJIBHOTO YPOBHS, ABUTasACh IO IIyTH
MOCTENIEHHOT'0 YCJIOKHEHHS.

B paszerne nocTosHHBIN 3JEKTPUYECKUI TOK 11eJIeco00pa3HOo OOpaTUTh BHUMaHHE Ha
pois DJIC B nenu. B 3amauax Ha npumeHenue npasun Kupxrodda ycBoeHue marepuaia
s peKTUBHEE TPU UHIUBUIYaTbHOI paboTe CTYIEHTOB 0] PYKOBOJCTBOM Ipenojasarens. B
paszene MOCTOSIHHOE MarHMTHOE I0jie HEOoOXOJUMO TOBTOPUTH CBOMCTBA BEKTOPHOIO
NPOU3BEACHUS U OTPAOOTATh NPUHIMII CYIIEPIIO3ULUH.

B pasnmene snekTpoMarHuTHas WHAYKIMA 0C000€ BHHMAaHHE HEOOXOIUMO YACIUTH
IIPUMEHEHHUIO NTpaBuiia JIeHa, paccMOTpEB pa3IMyYHbIE IPUMEPHI.

B Teme nepeMeHHbIE TOKH 11€1€c000pa3HO AJIsl HArJIAJHOCTU pelleHus 3aj1a4 (e 3To
BO3MOYKHO) CTPOMUTH BEKTOPHYIO quarpammy. [Ipu aHaIMTHUECKOM pEeIIeHUH PEKOMEHIYeTCs
HCIIOJIb30BaTh METOJ] KOMIJIEKCHBIX aMIUIUTY/I.

Jlnst IpOBEpKU M KOHTPOJISI YCBOCHHUSI TEOPETUYECKOT0 MaTepHualia, MpHOOpPEeTeHHBIX
MPAKTUYECKUX HAaBBIKOB paOOThI U MPOBEACHUS PacueToB, B Te€UueHHE 00yUEHUs MPOBOJSATCS
MEpONPHUATHS TEKYyILIeH aTTecTallid B BUJAE ABYX KOHTPOJIbHBIX paboT B 3-0oM ceMmecTpe U
CaMOCTOSITENIbHBIX paboT (B ayIUTOPHUH) B 00OUX cCeMecTpax M3ydeHUs MUCIUIUIMHBL. Takxke
IPOBOJIATCS KOHCYJIBTAIMU (TIPH HEOOXOIMMOCTH) 110 pa3dopy 3aJJaHui ISl CAMOCTOSI TETbHON
paboThl, KOTOPBIE BBI3BAJIM 3aTPYIHEHUSI.



DK3aMeH TPUHUMACTCA M0 JK3aMEHAIMOHHBIM OmiieTaM, KaXAbld U3 KOTOPBIX
BKJIIOUYAET B ce0sl 1Ba TEOpETUYECKUX Bompoca. Ha camocTosITeNnsHyI0 MOATOTOBKY K 9K3aMEHY
BbIAICNIIETCST 3 JIHSA, BO BpeMs NOATOTOBKM K OJK3aMEHy MPEIyCMOTPEHa TpyIMmoBas
KOHCYJIbTAIUSI.

OcBoUTH BONPOCHI, U3JIaraeMbI€ B IPOLIECCE U3YUEHUS TUCLUILINHBI «DJIEKTPUUYECTBO
U MarHeTU3M» CaMOCTOSITEIbHO CTYAEHTY KpalHE CJIO0KHO. DTO CBSA3aHO CO CJIOKHOCTBIO
M3y4aeMoro marepuaia u 0oiabmM 00bEMOM Kypcea. [loaToMy mocemnienne Bcex ayTuTOPHBIX
3aHATUN SBIISIETCS COBEPUICHHO HEOOXOMuUMBIM. be3 yMOpHBIX M perysispHbIX 3aHATHI B
TE€YEHHE CEMECTPA CaTh 3K3aMEH 10 UTOraM U3YyYEHUs JTUCLUUIUIMHBI CTYJEHTY NPAaKTUYECKU
HEBO3MOKHO.



