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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctymnuaa 51.0.09.03 31eKTpruuecTBO U MarHeTH3M OTHOCHTCS K 00si3aTe/TbHOM uacTu
oOpa3zoBare/ibHO MTPOTPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH

AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
OIIK-1: CnocobeH N/l OIIK-1: JlemoHcmpayus U/ OIIK-1: KonmponbHas
npumenamb 6a3oeble | cnocoGHOCMU NPUMEHSMB 3Haem ¢hyHOameHmManbHble paboma DK3aMeH:
3HaHus 6 obaacmu 6asoeble 3HaHus 6 obaacmu nousamus u 3AKOMBI Konnoksuym 3adauu
¢usuko- .
uzuKo-mamemamuyeckux U |Kaaccuueckoll
MamemMamu4ecKux u () 3 Konmponbhbie
Wiu) ecmecmeeHHbIx HAYK 8  |21eKMpOOUHAMUKU 8 8aKyyMe,
(unu) ecmecmeeHHbIx . y P Yy 80NpoChl
HayK & cpepe cpepe cgoetl NpPOBOOHUKAX, OU3NEKMPUKAX,
ceoeil npogeccuoHabHoU MaeHemukax, 3akoHbl Oma u
npogpeccuoHanbHoii | OesmenbHocmu Kupxzodga.
desimesibHOCMU;
3. CTpyKTypa U cojepkKaHHe AUCLUILIUHbI
3.1 TpyAoeMKOCTb AMCLUTI/IUHBI
oyHasi
O01ias Tpy/0eMKOCTB, 3.e. 4
Yacos 1o yue0HOMY IJIaHY 144
B TOM UHCJIe
ay/UTOPHBIE 3aHATHSA (KOHTAKTHast padora):
- 3aHATHSA JIEKLUOHHOI0 THUMA 64
- 3aHATUS CEMHHAPCKOr0 TUMA (MpaKTHYeCcKue 3aHATHA / TabopaTopHbIe PadoTh) 32
- KCP 2
camocTosiTe/IbHasi paboTa 1
ITpomexyTouyHas aTTecTanysa 45
JK3aMeH

3.2. CogepyxaHue JUCHUILIMHDI

(cmpykmypuposaHHoe no memam (paszoenam) C YKA3aHUem OmMBeOeHHO020 HA HUX Koauuecmeda
akademuyecKux udacos u 8uobl yueOHbIx 3aHamull)

‘ HanmeHoBaHve pa3/e/ioB U TeM AWUCLATUINHbI

‘ Bcero ‘

B TOM 4Uucse




(uacer) KonTakTHas pabora (paboTa BO
B3alMO/IefICTBUY C TIIperiofjaBaTesieM),
Yyackl U3 HUX
SaHITHS CamocTosiTesibHast
CeMUHapCKOro pabora
3ansTHs TUMa o6yuarowyerocs,
JIEKLJUOHHOTO | (rpakTuueckue | Bcero HAaCHl
THIa 3aHATHsI/mabopa
TOPHbIE
paboThI), yackl

0 0 0 0 0

¢ ® i) ® i

0 0 0 0 0
Tema 1 Beegenue 4 2 2 4
Tema 2 DneKTpocTaTHKa 8 4 3 7 1
Tema 3 PaboTa cus1 371eKTPOCTaTUUECKOTO MOt 7 5 2 7
Tema 4 DHeprus 3/1eKTPUUECKOTO IO 6 4 2 6
Tema 5 DneKTprueckoe 1oJsie B IPUCYTCTBUU MTPOBOJHUKOB. 8 5 3 8
Tema 6 DyekTprueckoe 1ose B IPUCYTCTBUM JU3IEKTPUKOB. 9 6 3 9
Tema 7 DrieKTpOHHast TeOpHUsl MOJISIPU3ALIMKU IU3/IeKTPUKOB. 4 4 4
Tema 8 IToCcTOSIHHBIN 2/1€KTPUYECKUI TOK 6 4 2 6
Tema 9 ITocTossHHOE MarHUTHOe ToJie 8 5 3 8
Tema 10 MarHuTHOe 10Jie B IPUCYTCTBUM MarHETHUKOB. 8 5 3 8
Tewma 11 Ilpupopa aua- , beppo- 1 NapaMarHeTH3Ma. 4 4 4
Tema 12 DneKTpoMarHuTHasi UHAYKLUS 9 6 3 9
Tema 13 Toku B pa3/mMuHbIX Cpefjax 9 6 3 9
Tema 14 YpaBHeHust MakcBesnia 7 4 3 7
Arrecranus 45
KCP 2 2
Utoro 144 64 32 98 1

CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. BBeeHre. Dy1leKTPOMarHUTHOe B3aUMOZENCTBYE U eT0 MeCTO Cpeiu APYTHUX B3aUMOJeCTBUM B TIPHUPOJe.

OneKTpuueckuii 3apsi. Mukpockonuueckue HocuTeu 3apsiga. OnblT MusivkeHa. 3aKOH COXpaHeHUst

3JIGKTPUUYECKOI'O 3apsid.

2. DnekTpocTaTyKa. 3aKoH KysioHa 1 ero nosieBasi TpakTOBKa. BeKTOp HaNpspKeHHOCTH 3/IEKTPUUYECKOTO MOJIS.
[IpuHLMI Cyneprno3yLuK 3/1eKTpUUyecKuXx moJjiei. [I0ToK BeKTopa HanpsbKeHHOCTH 3JIeKTPUUeCKOT o MOJIs.

Teopema Octporpazckoro-I"aycca, ee ripefictapieHue B quddepeHiyanbHoi popme. Teopema WpHiioy.
OnekTpudeckuid aumnosnsk. Ilose gunons. Cuiel, AelCTBYIOMIMEe Ha JUMO/b B 37IEKTPUYECKOM T0JI€.
3. Pabota cun 3/1eKTpoCTaTUYeCcKoro IoJjisi. JHeprus 3/eKTpudeckoro roJisi. [loTeHIManibHOCTh 3/1eKTPUUeCcKoro

nosisl. Ilorentman. HopmupoBka noteHiuana. CsA3b NOTeHLMana ¢ BEKTOPOM HalpsHKeHHOCTH

3JIGKTPOCTAaTUUYE€CKOI'O IT0JIA. L[HpKyHHL[I/IH BEKTOPAd HAIIPpSPKEHHOCTHU 3JIEKTPOCTATUYECKOI'O I10JIA. TEOPEMB 0

LMPKYJISILIUU U ee TIpeficTaB/ieHue B fuddepeHLyansHol ¢dopme. YpaBHeHHe [TyaccoHa M MaTeMaTuuecKast

IIOCTaHOBKaA 3a/ida4

5JIEKTPOCTAaTUKU. POJIb rpaHUUHBIX YCIOBUN. DHEPIrUs CUCTEMBI 3/IeEKTPUYECKUX 3apsiioB. DHeprus




B3aMMOJeMCTBUS U COOCTBEHHAsI SHEPTHsl. JHEPTHsl 3JIeKTPOCTAaTHUeCKOTO T0JIs U ee 00beMHasi TJIOTHOCTb.
OHeprus 3/1eKTpUYeCcKoro JAUII0Js BO BHEIIHEM I10JIe.

5. DnekTpuyeckKoe rose B IPUCYTCTBUM NPOBOJHUKOB. HarpsykeHHOCTh MOJ1s1 y IOBEPXHOCTH U BHYTPHU
NIPOBOJIHUKA. Pacripeziesienye 3apsizia 10 MOBEPXHOCTH MPOBOJHUKA. DJIEKTPOCTaTAYecKas 3aluTa. Vismepenue
TIOTeHI[Maa MPOBOJAHMKA. JKBUIIOTEeHIMa/IbHbIe TIOBePXHOCTH. MeTo/ 3epKajibHBIX N300paskeHni. CBsi3b
MeX/y 3aps0M U I0TeHLMa/IoM IIPOBOJHUKA. D/1eKTpoeMKOCTb. KoHzeHcaTopsl. EMKOCTB IJIOCKOrO,
ceprueckoro v LUIMHAPUYECKOTO KOH/IEHCAaTOPOB. DHeprus 3apshKeHHOro KoHzeHcaTtopa. Cuibl,
JleHICTBYIOLIMe Ha TIPOBOJHUKY B 3JIEKTPUUECKOM T10JIe.

6. DyieKTpUYecKoe 110Jie B IIPUCYTCTBUH JAU3/IEKTPUKOB. [In3eKTpuky. BekTop nonsipyusaryu. CBo6oAHbIe U
CBsI3aHHbIe 3apsAbl. CBs3b BeKTOpa MO/SApH3aLiY CO CBSI3aHHBIM 3apsAzZoM. BeKTop a1eKTprueckor MHAYKLUH.
JusnekTpuueckas IpOHULIAEMOCTD U JUIeKTpUUecKas BOCIIPUMMUMBOCTS BelljecTBa. MarepuanbHoe
ypaBHeHUe [i71s1 BeKTOPOB 3JIeKTPUUeCKOro nosis. IToHATHe o TeH30pe [U3/1eKTPUUeCKO MPOHULIaeMOCTH.
Teopema Octporpajckoro- ['aycca B TpucyTCTBUU An3/ieKTpUKoB. Ee nuddepenimansHas popma. I'paHUuHbIe
YCJIOBUSA [/11 BEKTOPOB TOJIIPU3ALMY HaMpsDKEeHHOCTHU M MHAYKLMM 3/1eKTprdeckoro noJs. [Ipenomnenue
JIMHUM TIOJIIpU3alivy, HaMpsDKeHHOCTH M MHAYKLMY Ha TPaHuLie ABYX [U3/1eKTPUKOB. [IpuHIUNMansHble
MeTO/bl U3MepeHHs] HalPSUKeHHOCTU U UHAYKLUU 3/IEKTPUYECKOro I0JI B O4HOPOSHOM JAU3/IeKTPUKe. DHEeprust
JIV3/IeKTPUKA BO BHEIIIHEM 3JIeKTPUUECKOM TMoJie. [IoHAepOMOTOPHBIE CH/IBI B 3/IEKTPUUECKOM I10J1€ U METO/bI
VX BBIYKC/IEHUS.

7. DJIeKTPOHHAs TeopUs MOJIsAPU3aLUU AU3/IeKTPUKOB. JIoKkansHOoe noje. HerossipHble AusneKTpuku. @opmyiia
Knaysuyca-Moccotu. [lonsipable gusnekTpuku. @yHkims JlawkeBeHa. [lonsgpu3saiiyst HOHHBIX KPUCTa/IIOB.
IMTuposnektpukw. TTpsimoii 1 06paTHBIN Mhe303GhheKT U ero mpuMeHeHHe. CeTHETO/IeKTPUKU. [ToMeHHast
CTPYKTYpa CerHeT03/1eKTpUKOB. I'ncrepesnc. Touka Kropu cerHetosnekTpuka. IlprmeHenve
CEerHeTO3/1eKTPUKOB.

8. CranimoHapHsbIN 371eKTprYeckui TOK. CHila U IJIOTHOCTh TOKA. JINHUYM TOKa. D1eKTpruYecKoe roJe B
TIPOBOJIHMKE C TOKOM U €r0 UCTOUHMKU. Y paBHEHHE HellpephIBHOCTU. Y C/IOBUE CTalJMOHAPHOCTH TOKa.
OneKTpuYecKoe HarpspkeHye. 3aKkOH OMa /711 y4acTKa Ljenu. DJIeKTPOCONIPOTHBIeH e, Y ie/IbHas
3/IeKTPONPOBOAHOCTE BeirlecTBa. Anddepennuanbhas popma 3akoHa Oma. PaboTa 1 MOILIHOCTE TOKa. 3aKOH
xoynsi-Jlenta u ero auddepentranscHast popma. CtoponHue cusbl. /1C. 3akoH OMa /17151 3aMKHYTOM LieTTu.
IpaBuna Kupxroda. Toku B CT/IOMIHBIX cpefiaX. 3a3eMyieHre. 3aKOH COXpaHeHUs SHepruu Jij1s Lerei
MIOCTOSIHHOI'O TOKA.

9. ITocTostHHOE MarHUTHOe T10J1e. D1eKTpoMarHeTusM. MarnurocraTvka. BsaumogelicTBrie TOKOB. J/ieMeHT
ToKa. 3akoH buo-CaBappa-Jlarisiaca u ero rosieBasi TpakToBKa. BeKTOp UHyKLIMKA MarHUTHOTO To/is1. [leiicTBUe
MarHWTHOIO M0JIs Ha TOK. 3aKOH AMriepa. Teopema 0 LIMPKYJ/IAILIMU BeKTOPa UHAYKLIUYM MarHUTHOIO TIOJISL.
OuddepenimantHast hopma TeopeMbl 0 LUPKY/ISILIUA. BUXpeBoi XapakTep MarHUTHOTO T0J/1s1. BeKTopHbIi
noTeHLuast. Ero cBs3b C BEKTOPOM MHIYKLIMA MarHUTHOrO 10Jisl. OTCYTCTBHe B IIPUPOJie MarHUTHBIX 3apsi/i0B.
OrneMeHTapHBIN TOK U €0 MarHUTHBINM MOMeHT. [1oJe 3/1eMeHTapHOr0 TOKa. J/ieMeHTapHbIM TOK B MarHUTHOM
riosie. [ToHsITHE O MAarHUTHOM JUTIO/Ib-AUTIONEHOM B3auMogeiictBuu. Cuna JlopeHua. SddekT Xoina.
MarHuTHoOe 1ose ABWXKyLlerocs 3apsza. [loreHnanbHas QyHKLMs ToKa. IIOTOK BeKTOpa MarHUTHOW UHIYKLIMU
(MarHuTHBIM TOTOK). Ko3dduimeHT caMonHyKIun (MHAYKTUBHOCTh) KOHTYpa. Koadhduiment
B3aUMOMHAYKLUH.

10. MarHuTHOe 110J1e B IIPUCYTCTBUU MarHeTUKOB. IToHsATHe 0 MOJIeKY/ISIPDHBIX TOKaX. Bekrop
HaMarHW4YeHHOCTHU U ero CBs3b C MOJIEKYJIIPHBIMU TOKaMU. BeKTop HalpspkKeHHOCTH MarHUTHOI'O T10JIS1.
MarHuTHas MPOHUL[AeMOCTb U MarHUTHas! BOCIIPUMMUMBOCTD BelllecTBa. MarepuanbHOe ypaBHEHHe [JIs
BEKTOPOB MarHUTHOTI'O TIOJISI. TIOHSTHE O TeH30pe MarHUTHOM MPOHULIaeMOCTH. ['paHNYHbIe YCI0BUS [I/1s1
BEKTOPOB HaMpsDKeHHOCTH Y UH/YKIJMM MarHUTHOTO I10J11. MarHUTHO 1os1e B MOJIOCTH B OJHOPOJHOM
MarHetuke. I IpyHIMNIMaIbHBIE METO/BI U3MePeHUs HalpsSDKeHHOCTH U UHAYKLIMA MarHATHOTO TT0JIS B
MarHeTHKax.

11. Tlpupoga fua- , ¢peppo- v nmapamarserusma. Knaccudukaiiys MarHeTMKOB: AaMarHeTHKHY,

rapaMarHeTHKH U peppomarHeTvky. Knaccrueckoe omnvicaHve juamarHetisma. JIapMopoBa Tperjeccusl.



O6mbsicHeHHWe TlapamarHetusma 1o JlamxeBeHy. ['upomMarauTHoe oTHoLeHWe. OMbIThl JHHIITelHa-Ae-["aa3a.
OneiT bapHeTrTa. ®eppoMarHeTvku. JlomeHHas cTpykTypa. ['uctepesuc HamarunuuBanus. Kpusas CtosnereoBa.
OcraTouHas ¥ KO3pLUUTHUBHAS UHAYKLWS. TemMiieparypHasi 3aBUCUMOCTb HaMarHUUeHHOCTH. Touka Kropu.
Cunbl, fefiCTBYIOLIIMe Ha MarHeTUKY B MarHUTHOM IoJie. MarHUTHble MaTepuasbl U UX NIPUMEHeHUe.

12. DnekTpoMarHuTHast UHAYKIUS. 3aKOH 3/IEKTPOMarHiTHOM nHAYKLKU Dapazesi v ero GopMyIMpoOBKa B
InddepenuansHoii popMme. [IpaBuno Jlenua. IHAYKLMOHHBIE METOAB! H3MepeH!s] MarHUTHBIX rosiell. Toku
®yko. MaruuTHas 3Heprusi KOHTypa ¢ TOKOM. MarHuTHasi SHeprusi COBOKYITHOCTH KOHTYPOB C TOKOM. DHeprus
MarHuTHOTro Tosist. O6beMHast TVIOTHOCTb SHEPTUM MarHUTHOTO TI0JIsl. DHEPrysi MarHUTHOTO TIOJIsI B BEIIleCTBe.
13. Toku B pasnuuHbIX cpefax. MexaHu3M 3/1eKTPONpoOBOAHOCTHU. IIpoBogHUKN. OCHOBHBIE 0I0KEHHUS
KJIaCCUYeCKOM 3/IeKTPOHHOU Teopyu TipoBoguMoctu [pyae-Jlena. Onbitel TonmeHa u CTbroapTa. 3aKOHbI
Owma u [Ixoyns-JleHna B Kiaccuueckoil Teopud. 3akoH Brgemana-®pania. TpyIHOCTH K/1acCHUYeCKOU TeOpUH.
[NoHsTHE O 30HHOM TEOPUM TBEPABIX Te/l. JHepreTueckre YPOBHU U (OPMUPOBaHHUE SHEPreTUYeCKHX 30H.
IMpunyn [Maynu. Cratuctuka ®@epmu-upaka. [TonynpoBogarkn. Ocob6eHHOCTH 30HHOW CTPYKTYPBI
JIM3JIeKTPUKOB, MOJIYTIPOBOJAHUKOB U MeTa/uI0B. KOHTakTHbIe siB/ieHHsl. KOHTaKTHas pa3HOCTh TOTEHLMAO0B.
TepmoanektpruyectBo. TepMo3nekTpoaBKylas cuna. Tepmonapel. 3¢ ekt [ensTre. ABnenne TomcoHa.
Ceepx1poBoAuMOCTb. OCHOBHBIE CBOMCTBA CBepXNPOBOAHUKOB. JddekT MelicHepa, KpUTHUECKOe MarHUTHOE
niosie. IIppuMeHeHne CBePXTIPOBOJHUKOB. DJIeKTPOMThI. 3akoH ®apazed. Toku B razax. OCHOBHBIE THIIbI
rasoBoro paspsja. [1nasMeHHOe cOCTOsIHUe BelljecTBa. DJIEKTPOIIPOBOJHOCTD I171a3Mbl. J/1eKTPUUYECKUI TOK B
BaKyyMe. JJIeKTPOHHAsl SMUCCHSI.

14. YpaBHenust MakcBesuia. leKTpOMarHUTHOe Tosie. Y paBHeHUss MakcBesia Kak 00001ieHre
5KCIepUMeHTAIbHBIX JJaHHBIX. TOK cMellleHHsl. BuxpeBoe seKTpruyeckoe rose. B3anMHble nipeBpariieHus
3/IEKTPUYECKOT0 M MarHUTHOTO T0JIed. Y paBHeHUs1 MakcBesizia B UHTerpajabHOM U fuddepeHIanbHON
dhopmax.

4. YueOHO-MeToAMYeCKOe ofecreyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsi

CamocrosTenbHasi paboTta oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIIPOCAM U
3a[laHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHWS JUCLIATITUHEI
NIpYBe/IeHHBbIM B I1. 5.

Wpogoe 1. E. N83. DyieKTpoMarHeT3M : OCHOBHbIE 3aKOHBI : yue0. 1mocobue /151 CTyZeHTOB BY30B. -
11-e u3g. - M. : Jlaboparopus 3Hanuid, 2019. - 319 c. : wi. - (O6mas dusmka). - ISBN 978-5-00101-
150-7 : 660.00.

ITepoB A. A. MaTeMaTHuecKre MeTO/[bl B Kypce 0011jel pusuku : yueb. mocobue Ajisi CTYZEeHTOB
HHI'Y, obyuatoruxcs o HaripasieHusiM 1ioAroT. 03.03.02 "dusuka", 11.03.04 "DeKTpoHUKa U
HaHo3JiekTpoHMKa'", 28.03.01 "HaHoTexHO/I0rMM 1 MUKpocUcTeMHas TexHuka', 09.03.02
"MHdopmaloHHble cucteMbl U TexHonoruu" / A. A. Ilepos, B. U. ITeposa ; HHI'Y. - HiwkHuii
Hosropog : N3a-8o HHI'Y, 2022. - 186 c. - ISBN 978-5-91326-723-8 : 87.06.

5. @®oHA OLEHOYHBIX CPeJACTB //Il TeKYyIero KOHTPOJISA YCIeBaeMOCTM U HNPOMeXyTOYHOH
aTrTecTalyH 0 JUCLHUII/IMHE (MOAY/II0)

5.1 TunoBbIie 3a/laHHUA, H806XOJII/IMLIE AJId OI€HKM Ppe3y/ibTdTOB OﬁquHl/Iﬂ npu npoBejeHHUuU
TEKYIIero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl€HUBAHUA:

5.1.1 TwunoBble 3ajaHust (oreHouyHoe cpeacTBO - KoHTposbHasi pabora) /il OLIEHKHU
chopmupoBanHocTH KommereHnuu OITK-1:



1. /IBa ToueyHbIX 3apsJa — OTPHULIATE/bHbIN, PaBHbIN M0 MOAYM0 3 MKKJI, ¥ TOM0XKUTETbHBIN,
paBHbIM 110 MoAymo 4 MKKJI, pacriosioykeHbl Ha paccTosiHuu 1 M apyr ot Apyra. Ha paccrosiHumn
1 MeTp OT KaXKZ,0ro M3 3TUX 3apsZi0B ITOMeILaoT MOJIOKUTeIbHBIN 3apsf Q, MOZlyJ/Ib KOTOPOTrO
paseH 2 MKKJ1. Onipegiennite MOZyJ/Ib CHIIBL, IeMCTBYIOLeH Ha 3apsz Q co CTOPOHBI IBYX
Apyrux 3apszfoB. OTset BblpasuTe B MH 1 OKpyI/dTe /10 LeJI0ro yucia.

2. IIap pagnycom 10 cM paBHOMEPHO 3apsDKeH 3/IeKTPUUeCKUM 3apsiZioM. B Tabiuije
Tipe/iCTaB/IeHbl pe3y/IbTaTbl U3MePeHU MOy HaNpsDKEHHOCTH E 3/1eKTpruyeckoro nosisi ot
PacCTOSIHUA I 10 [IOBEPXHOCTH 3TOro 1apa. Yemy paBeH MOAy/Ib 3apsija 1iapa?

I, 10 20 30 40 50

E, 000 K400 P25 (144 [100
B/m

3. IIpoBo/I0YHBIN KapKac, U30THYTHIN B BUJe OyKBbI [1, 3apsi>keH paBHOMEPHO 10 J/TUHe
TM0JIOKUTEebHBIM 3apsiZioM. Onpe/ieiTe, Kak HanpaB/ieH OTHOCUTE/IbHO PUCYHKA BEKTOD
HaTPSPKEHHOCTU 3/1eKTPOCTaTUYECKOTO 11018, CO37,aBaeMOro 3TUM 3aps’KeHHBbIM KapKacoM B TOUKe A.

KakoBa pa3sHOCTb NOTEHIIMAI0B MeXXly TOUKaMH IT0JIsI, eC/IU NIPU MepeMelieHnH 3apsza 12 MkKin u3 ofHoM
TOUKHU B JPYTYIO 37I€KTPOCTaTHUeCKOoe Tosie coBepiaeT paboty 0,36 M/x? (OTBeT JaTh B BOJIbTAX.

4. .JIpe mapasie/ibHble MeTa/UTHUeCKHe TIaCTUHBI OO/IBIINX Pa3MepPOB PACIo/IOXKeHbI Ha pacCTosTHUM d
JIpyT OT ZIpyra U MOJAK/IHUeHbl K UCTOUHHKY TTOCTOSTHHOTO HarnpspkeHus (puc. 1). [lnactunbl
3aKpenuIi Ha U30/IMPYIOIUX IO CTaBKax U CIIyCTs [J/IUTe/IbHOe BpeMs OTK/IFOUU/IN OT UCTOUHHKA

(puc. 2).

A
Y

®

(NN

V.

Puc. | Puc. 2

OTBeTbTe Ha C/leyIOLI1e BOPOCHI:

1) HanpspkE€HHOCTD 3/1eKTPUUECKOTO 1107151 B TOUKe A 6oJblile, ueM B Touke B?

2) [ToTeHIMas 3/1IEKTPUUECKOTO T10JIs1 B TOUKe A 60sibIle, ueM B TOuke C?



3) Ec/ii yBenMUUTh pacCTOsTHUE MeXAY TJlaCTUHaMU d, TO KaK U3MEHSTCS HalpsKEHHOCTh
3/7IEKTPAYECKOrO 10151 B Touke C?

4) FEcu niynacTuHBI TOTHOCTBIO MOrpys3uThb B KeEPOCHH, TO KdK U3MEHUTCS SHEPIUAd SJIEKTPUUECKOI'O
I10J14 KOH,Z[EHCaTOpa?

6)Ecnu poBHO nocepesiviHe MeX/y IJTaCTUHAMU KOHZIeHCaTopa BCTaBUTh METa/I/IMUeCKYHO TIJIaCTUHY
TO/MIKHON d/2, To yeMy OyileT paBHO U3MeHeHHe SHePriM 3IeKTPUUeCKOro ToJIsi KOHZeHcaTopa?

Kpurepuu oueHnBanus (oneHouYHoe cpecTBO - KoHTpO/IbHasA padoTa)

OueHka KpuTtepuu orjeHMBaHUA

3aUTeHO — yCIIeIHOE BBITIO/IHEHHUE TIPAKTUYECKUX 3a,Z[aHI/II‘/JI, BbIJAHHBIX IMperioiaBaTesieM,
3aUTeHO |BJjiaJleHHe IMPOrpaMMHBIM MaTe€pUa/ioM, ITIOHMMaHKe CYIHOCTH paCCMaTPpHUBAE€MbIX ITPOLIeCCOB U
HBHEHI/Iﬁ, yMeHHEe CaMOCTOATE/IBEHO 0003HAUUTL TOUKH aKTUBHOTO POCTa HOBOI'O 3HaHHSA

He 3aUTeHO — HeBbINO/THeHNe TIPAKTUUeCKUX 3a/IaHui, BbIJaHHBIX TIPEIo/jaBaTesieM, MoTHOe
He N
HeroHUMaHKe CMbIC/Ia po6sieM, He 0CTaTOYHO OJTHOE BjlafleHe TePMUHOJIOTHeH, HeyMeHHe
3auTeHO

CaMOCTOSITeNTbHO 0603HAYUTH MTPO6IEMHBIE CUTYALIWH.

5.1.2 TunoBble 3ailaHus (OLleHOUHOe cpeAcTBO - Ko/I/IOKBUYM) /i OLleHKH C()OPMHUPOBAHHOCTH
xkomnerenuu OIIK-1:

* BekTop HarpsyKeHHOCTH 3JIeKTPUYeCKOrO T0JIS.

¢ [IpuHLMO CyNeprno3vLvU 31eKTPUYECKUX MoJien

¢ [IoTOK BeKTOpa HamlpsHKEeHHOCTH 3/IeKTPUYECKOTr0 MOJIS.

¢ Teopema OcTporpagckoro-I'aycca B uHTerpaabHoi U auddepeHiraibHOM dhopMax.

e PaboTa cu/ 3/1eKTpOCTaTUIeCKOTO TIOJIS.

¢ [loTeHUMan 371eKTPUYECKOr0 MOJS.

¢ HopMuypoBKa NOTeHLMasa 3JIeKTPAYECKOT0 TOJIS.

¢ (CBs3b MOTEHLWA/IA U HATIPSPKEHHOCTH 3/1IeKTPUYeCKOro MoJsl.

¢ [IupkynsALys BeKTOpa HalpsKeHHOCTH 3JIEKTPOCTaTUUeCKOro MOJIsL.

® OHeprus CUCTEMBbI 3JIEKTPUUYECKUX 3apsiI0B.

® OHeprus B3auMOJeUCTBUS 3apsiiOB.

¢ CoOcTBeHHasi SHEPTHsI CUCTEMBI 3apsifIOB.

® DHeprus 3/1eKTPOCTaTUYeCKOro 11o/isi. O6beMHasi IJIOTHOCTh YHEPTUH 37IEKTPOCTATHUECKOTO TIOJS.
¢ (Cps13bp MeXZy 3apsiJOM U [TOTEHLMAJIOM [IPOBO/JHUKA.

¢ EMKOCTb YyeJUHEHHOTO MPOBO/HHUKA.

¢ KonzeHcaTopbl. EMKOCTE TJIOCKOTO, chepuuecKoro v LUINHAPUUECKOT0 KOH/IeHCaTOPOB.
® OHeprus 3apspKeHHOI0 KOHJeHcaTopa.

¢ Cuibl, JeHCTBYIOIIME Ha TPOBOJJHUK B 3/IEKTPUUECKOM I10JI€.

* BekTop nossipru3aLum.

e (CB00O/IHbIE M CBSI3aHHBIE 3aPSI/IbL.

¢ (Cps13b BeKTOpa MOJIIpU3aLy CO CBSI3aHHBIMU 3apsilaMU.

® BekTop 3/1eKTpUUeCcKoN UHAYKIUH.

¢ JluaseKTpryecKasi IPOHULIAeMOCTh U IU3IeKTpUUecKasi BOCIIPUMMUYMBOCTh BellleCTBa.
¢ MarepuasabHble ypaBHEHUS /11 BEKTOPOB 3/IEKTPUYECKOr0 MOJIS.

® JJIeKTPOHHAs TeOpUs MOJSIpU3aLiuK AU3IeKTPUKOB.



Kputepun onjeHuBaHus (0LieHOUHOe CpeACcTBO - Ko110KBHYyM)

OuleHka Kpurepuu orjeHrBaHUs

3daUTEHO — YCIIEeIIHOE BbITTIOJIHEHUE ITPAKTUYECKUX 33,[[&1HHI71, BBIIdHHBIX TIpEToAdBaTeIeM,
3d4Te€HO |BJjdJe€HHE MMPOrpaMMHBIM MAaT€PUa/IOM, IIOHHMMaHKe CYIHOCTHU paCCMaTPHUBAE€MBIX IMPOLI€CCOB U
HBHEHHﬁ, yYMeHHe CaMOCTOATe/IbHO 0003HAUNTEL TOUKW aKTUBHOT'O POCTa HOBOI'O 3HAHHWA

He 3aUTE€HO — HEBLITIO/IHEHK € TIPAKTUUECKUX 3a,LIaHHI>i, BbIZIaHHBIX TpEerojaBaTesieM, I10JIHOe

He o
HeItOHMMaHHe CMbIC/Ia HpO6]’IEM, He JOCTaTOYHO I10/THOE BJlaJjl€eHe TepMUHOJ/IOTHer, HeyMeHre

3auTeHO
CaMOCTOSITeIbHO 0003HAYUTH MTPOOIEMHBIE CUTYALIH.

5.2. OnucaHue MKaJI OIeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO0 JUCIUIIMHE IPH MPOMeXXyTOUHOMH
arrecranuu

IlIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu Hey/J0BJIeTBOP Y/I0BJIETBO 04YeHb
JI0X0 X0po1Io OT/IHYHO MPeBOCX0/{HO
POBaHH HUTEe/IbHO PHTe/IbLHO XopoIiio
ocTH
KOMIIeT
eHIUH
(uHAMK
aTopa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KOMIIET
eHIMiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
N . 3HaHUH B
3HAHUI MuHMMa/IbH | 3HAHUWH B o6Beme YpoBeHb
TeopeTHuUecKoro 0 obneme, > 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. o JIOTyCTUMBI | COOTBETCTBY obneme, .
3HAHUK HIDKE " 1o1emM 3HaHUU B
HeBo3M0XXHOCTE Y ypoBeHb oLeM COOTBETCTB
MHHUMaJIbHBIX o rporpamMme obneme,
3HaHug OLIeHUTD TIOJTHOTY o 3HAHUH. rporpaMme yIOILeM
o TpeboBaHUI. MOArOTOBKU TIpeBbILIAOLIe
3HAHUI [HomnyieHo TIOATOTOBKU rporpamme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BCJIE/ICTBHE MHOT'0 . JomyiieHo TMO/ITOTOBK
rpyObie OIUOKH HECKOJIbKO MO/IFOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO n. OmubokK
HeCyll[eCcTBe
obyuatorerocsi ot o1mmboK HerpyObIx HHEIX HeT.
oTBeTa (117 (610)8
oInO0K
IIpogemoHc
TPHPOBAaHBI
[Ipomemonc PHp
IIpogemoHc | Bce
IIpogemMoHC | TpUpOBaHbI
TPUPOBaHBI OCHOBHbIE
TPUPOBaHbI BCE
BCe YMeHHsL. IIpopemoHcTp
OCHOBHbIE OCHOBHBIE
OTcyTcTBUE OCHOBHBIE Pemrennt HMPOBaHkbI BCe
[1pu pewieHun YMEeHUSL. yMeHusl.
MHUHUMAJIbHBIX yMeHUS. BCe OCHOBHBIE
N CTaHJAPTHBIX PereHsl PeliieHs! Bce
YMeHHH. PeltieHsl Bce | OCHOBHBIE yMeHUsl.
3a/1a4 He TUTIOBLIE OCHOBHBIE
HeBo3M0>XXHOCTh OCHOBHBIE 3a/1au4 C PemieHsl Bce
TPOAEMOHCTPUD | 3a/iauu C 3a/jauu C
OLIeHUTb Ha/Tnure 3a/jauu. OT/leNIbHBIM | OCHOBHBIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMU
YMeHU BeironHeHsl | U 3a/1aUH.
OCHOBHbIE oIMOKaMHu. OLIMOKaMH.
BCJIE/ICTBHE BCe 33/laHUsI | HecylLecTB | BrImonHeHbI
ymenus. Vimenu | BeinosHeHsl | BeinosHeHbI
OTKasa B TI0JTHOM eHHBIMU BCe 3a/jaHus, B
MecTo rpy0Oble BCE BCe 3a/jaHust
obyuarorierocsi ot obbeme, HO | HeJoueTam | TOJTHOM
OILINOKHU 3a/laHus], HO | B IOJIHOM
oTBeTa HEKOTOophble u, obneme Ge3
He B obbeMe, HO
C BBITIO/THEH HeJI0UeTOB
[TO/THOM HEKOTOpkIe
HeJoueTaMu | bl BCe
obneme C
3a/laHUs B
He/loueTaMHu
ITO/THOM
obneme
Hagwiku | OtcyTcTBUE [Ipu peleHun Nmeetcs ITpogemonc | IIpogemonc | IIpogemonc | IlpopemoHcTp




MHMHHMMaJIbH
6a30BbIX o TPHPOBaHbI TPUPOBAHBI
bIii Habop TPHUPOBaHbI
HaBbIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBO3MO>XHOCTb 3a7;au He HaBBbIKH NIPU npH .
1St HaBBIKHU TIPH TBOPUYECKHUI
OL|eHUTh HallMuKe | TPOJEMOHCTPUD peleHnn peleHnn
perIeHyst pelLIeHnH TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHZAapTHBI HecTaHJapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/ja4 C HBIX 3a/]au
X 337a4 C X 3a7a4 Oe3 HeCTaHZapTHBbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEKOTOPBIM omuboK u X 3374
obyuarorierocsi OT | OIIHUOKH u OIMOOK U
u HeJJoueToB
oTBeTa HezloueTaMu HeJJ0ueToB
HeJloueTaMu
IIIkana OLI€EHUBAHHA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
TPEBOCXO0/{HO Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIVIMHA, CHOPMUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», IPO/eMOHCTPHPOBAaHBI
3HaHWs, YMEHHUs, B/aJIeHUs M0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIE
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JMCLUIVIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pPOLIo Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUPOBaHME KOTOPBIX Harpas/eHa
JUCLIIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
yJoB/IeTBOpUTeNb | Bce kommereHIy (W4acTé KOMIIeTeHLMH), Ha (OpMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO IUCLIMIUINHA, C)OPMUPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTsS ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIE€TBOPUTEIBHO».
JIBHO
He 3aYTeHO
TJIOXO0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tumnosblie KOHTPOJ/IbHbIE€ 3dJdHHA HWJ/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pPe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMe)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TunoBble 3ajaHus (OLleHOYHOE CPeACTBO - 3ajfauM) /JIA OLleHKH C(hOPMHPOBAHHOCTH
kovmerenuu OITK-1

1. TTnomaae 00KIaOK TIOCKOTO KOHZEHcaTopa S, pacctossHue Mexay Humu d. Kak uameHUTCSs
e€MKOCThb KOH/IeHCaTOpa, eC/TH MEeX/y ero o0KaaJKaMH MOMEeCTUTh MeTa/UTMUeCKYI0 TIJIaCTUHY
TonmHbl d/3 1 rowaau S?

2. B opgHOpPOAHOM  3/1IeKTPUUECKOM T10Jle  HarpshKeHHOCTH E neprneHguKy/UIApHO  HAIIPpABJ/JIE€HHUKO  T10Jid
PacCIIOJ/IOXKEHEI /iBe TIJIOCKHE PABHOMEPHO 3apsi’KeHHbIe ITJIaCTUHBI IVIoIaaAnu S. HOBerHOCTHaH



TJIOTHOCTb 3apsifia TJIaCTUH +0 W —0, paccTossHhe Mexay Humu d. Kakyro paboTy Hy»KHO

COBEpUINTD, yTOOBLI TOMEHSATH T/IACTUHBI MeCTAMMU?

3. MarHuTHbIN TIOTOK Uepe3 HeroABW>XHbBIN KOHTYP C COMPOTUB/IeHHeM R u3MeHsieTcsi B TeueHue
BpeMeHM TT0 3akoHy P=at(t-t). HallTu KO/iMuecTBO Terlsa, Bble/leHHOE B KOHTYpe 3a 3TO
BpeMsi. THIYKTUBHOCTBIO KOHTYpa MpeHeOpeub.

Kputepuu onjeHuBaHus (0LleHOYHOE CPeACTBO - 3a/|a4uu)

OrjeHka KpuTepuu orieHuBaHUs

IMpeBOCXO0AHOe B/laJeHKe IMPOrpaMMHBIM MaTepHra/ioM, ITIOHMMaHKe CYLIHOCTHU
paCcCMaTpHUBaeMBbIX IMPOLIECCOB U HBHeHHﬁ, 3HAHHEe OCHOBHBIX MOJIOXKEHHUH
AWCLUWILIINHBI, YMeHNe IIPUMEHSATh KOHL[EHTyaJ'[bHLH‘/JI aliriapart IMMpy aHa/ii3e
MpeBOCXO0JHO dKTYa/IbHBIX HPO6HEM. Jlornuecku rnocjeaoBare/bHbIE, COAep>KaTe/IbHbIE,
KOHKPE€THbIE OTBETBHI HAa BC€ BOIIPOCHI 3K3dMEHAIJHMOHHOI'O 6urera 1 Ha
AOINO/THHUTE/IbHBIE BOIIPOCHI, CBO60,Z[HO€ B/laJeHre NCTOYHHUKAMMU. HpaKTI/ILIECKaH
YaCTb KypCa yCIIeIIHO BbITIO/THEHA.

HcyepIibiBaroiiee B/jad/ieHre IporpaMMHBIM MaTepraioM, ITIOHMMaHKe CYIIHOCTH
paCcCMaTpHBa€MBbIX IMPOLIECCOB U HBHGHHﬁ, TBép,E[OG 3HAHHWE OCHOBHBIX TTOJIOKEeHUM
AWCLUUWIINHBI, YMeHNe TIPUMEHSATh KOHL[EHTya]'[bH]:H\/JI aririapart IMpy aHa/ik3e
OT/IMYHO dKTYa/IbHBIX HPO6HEM. Jlornuecku rnocjeaoBare/bHbIE, COAep>KaTe/IbHbIE,
KOHKPETHbIE OTBETHI HAa BC€ BOIIPOCHI 3K3aMEHAIJMOHHOI'O 6urera 1 Ha
AOIOJTHUTE/IbHBIE BOIPOCHI, CBO60,Z[HO€ B/laJeHre NCTOYHHUKAMMU. HpaKTI/II—IECKaH
YaCTb KypCa yCIIeIIHO BbITIO/THEHA.

TIOJTHBIE 3HAHWSI TIPOTPAMMHOTO MaTepHaJia, MpaBUIbHOe TIOHUMaHue CyTH
BOTIPOCOB, 3HaHUE OTpefie/ieHrH, yMeHHe hOPMY/TMPOBaTh TE3UCHI U apT'yYMEHTHI.
OueHb XOPOIII0 OTBeThI TIOC/Ie/IOBATe/bHbIE U B 11€/I0M MTPAaBU/IbHBIE, XOTS IOMYCKAOTCS
HETOYHOCTH, 3HAKOMCTBO C OTZAebHBIMUA TeOPUSIMU U pakTamu. [TpakTrueckas
YacTh Kypca YCIelTHO BBITIO/THEHa.

JIOCTaTOYHO IMOJIHbIe 3HAHUS MPOrPaMMHOT0 MaTeprara, TpaBUIbHOe TOHUMaHHUe
CYTH BOIIPOCOB, 3HaHUe OIlpe/iesieHnH, yMeHue (hOpMy/IMPOBaTh TE3UCHI U
aprymeHThl. OTBeTHI IOC/Iel0BaTe/IbHbIE U B 1|eJI0M IIPaBUJIbHbIE, XOTS

xopotto JIOTTyCKal0TCsl HeTOUHOCTH, TIOBEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHbIMUA TEOPUSIMU
Y ¢akTaMy, 0CTaTOYHO (hopMasibHOe OTHOLIeHHE K peKOMeH/[0BaHHbIM [iIsl

MoAroTOBKU MdaTepHalaM. HpaKTH‘JECKaH YUaCTh KypCa YCIIeIIHO BBIMMOJ/THEHA.

(parmeHTapHble 3HaHUs], PacI/iblBUaThle IIpeficTaB/ieHus o npeamete. OTBeT
COZIEP)KUT KaK TIPaBU/IbHBIE YTBEPIK/I€HMUS, TaK U OMMOKH, BO3MOXKHO, TPyObIe.
YZI0B/IETBOPUTE/IbHO VcrnbiTyeMbli 11710X0 OPUEHTHPYeTCs B yueOHOM MaTepuase, He MOXKeT YCTPaHUTh
HETOYHOCTH B CBOEM OTBeTe ke Moc/ie HaBOZASIMX BonpocoB. [IpakTryeckas
YacTh Kypca yCIellHO BBITIOTHeHa.

Hey/IOBJIETBOPUTE/IBHO ~ OTCYTCTBHE OTBeTa XOTsI Obl Ha O/IMH M3 OCHOBHBIX BOIIPOCOB, MO0 rpy0Obie




OueHka Kpurtepuu oLieHUBaHUs

OLIMOKY B OTBeTaxX, I10/IHOe HeIlIOHMMaHHKe CMbIC/Ia HpO6]’I€M, He 10CTaTOYHO
T10/THOE BJ/laJeHune TepMI/IHOHOI‘I/Ieﬁ. HpaKTI/I‘-IECKaH UaCTb KypCa He BBINTO/IHEHA WU
BBITIO/IHEHA He B II0JIHOM 00BeMme.

OTCYTCTBHE OTBeTa Ha 06a OCHOBHBIX BOIPOCA, MO0 rpyOblie OIMOKK B OTBETAX,
IVI0XO TI0/THOe HeTIOHMMaHKe CMbIC/Ia po6sieM, He BilafileHre TePMUHOJIOTHEN.
I[TpakTHYecKast 4YaCTh Kypca He BBIITOJTHeHA WK BBITIOJIHEHA He B ITOJTHOM 00beMe.

5.3.2 TumnoBble 3afaHusA (oneHOUHOe CpeAcTBO - KOHTpO/IbHbIE BOMPOCHI) AJISI OLIEHKH
chopmupoBanHocTu KomnereHnuu OIMTK-1

BekTop HarpsykeHHOCTH 3J1eEKTPAYeCKOrO TI0JIS.

[TpuHLMI CyNeprio3ULIuM 3/1IeKTPUYECKUX TT0J1el

IToToK BeKTOpa HAMPSHKEHHOCTU JIEKTPUUECKOTO OIS,

Teopema Octporpazckoro-I'aycca B mHTerpanabHoi U quddepeHLyanbHOM GopMax.
PaboTa CHJT 3/7IeKTPOCTaTHUeCKOTO TIOJISI.

[MoTeHLMaN 3/1EKTPUUECKOTO TIOJS.

HopmupoBka noTeHI[pasa 3/IeKTPUUeCcKOoro TMoJis.

Cpsi3b TIOTEHIMA/IA U HATIPSDKEHHOCTH 3/IeKTPUUYECKOTo TI0JIS.

©ENOUEWN R

LMpKyngusi BeKTOpa HarpsKeHHOCTH JIEKTPOCTaTUUeCKOro MOJsl.

10.2Heprus cucTeMsbl 3JIEKTPUYECKUX 3apSL0B.

11.3Heprus B3aUMO/eCTBUS 3apsi/iOB.

12.CobcTBeHHast SHEPTHsI CUCTEMBI 3apsiZiOB.

13.DHeprus 371eKTpoCcTaTUUecKoro mossi. O6beMHast TVIOTHOCTh SHEPTUH 3/IeKTPOCTaTHIeCKOTO
TOJIS.

14.CBsA3b MeXXy 3apsiJOM Y TTIOTEHL[MAIOM TTPOBOJHUKA.

15.EMKOCTb yeJUHEHHOT0 IPOBOJHUKA.

16.KongeHcaropsl. EMKOCTE 1/10CKOT0, Chepryeckoro v OUIMHAPUIECKOr0 KOH/|eHCATOPOB.

17.2DHeprus 3apsyKeHHOr0 KOHZeHcaTopa.

18.Cwibl, ieiCTBYIOIIIME HA IPOBOAHUK B 37IEKTPUUECKOM TIOJIe.

19.BekTop nossgpu3aLuyu.

20.CBobo/iHbIe U CBSI3aHHBIE 3apS/IbI.

21.CBs3b BeKTOpa MOMSIpU3aL{iM CO CBSI3aHHBIMU 3apsjaMH.

22.BeKTop 3/1eKTpHUUeCcKoit UHAYKIUU.

23.lnaneKTpryeckas MpOHULIAeMOCTb U U3/1eKTpUYecKas: BOCIPUMMYMBOCTD BEILleCTBa.

24.MarepuaJbHble YpaBHEHUs [J1s1 BEKTOPOB JIEKTPUUYECKOI0 T0JISL.

25.D71eKTpOHHas TeOpUs MOMAPU3aLiiU JU3/IeKTPUKOB.

26.HenonsipHbie JU31€KTPUKH.

27.®opmyna Knaysuyca-MocoTTu.

28.T1ongpHble JU3NEKTPUKH.

29.DyHKMA JlaH)KeBeHa.

30.ITonspy3arnyiss MOHHBIX KPUCTA/UIOB.

31.3akon Oma B uHTerpasnbHOM U auddepeHMaIbHON hopmax.

32.PaboTa ¥ MOII[HOCTb TOKA.

33.3akoH [Ixoynsi-JleHLia B MHTerpanabHON U JuddepeHLuansHON GopMax.

34.Croponnue cunbl. /C.



35.3akonbl Kupxroda.

36.3akoH bro-Casapa-J/lamiaca u ero nosieBast TpakTOBKa.

37.BeKkTop MHAYKLMHU MarHUTHOI'O I10JISL.

38. [leticTBrie MarHUTHOTO 110/ Ha TOK. Cra Amriepa.

39.TeopeMa 0 LIMPKYJISILMK BeKTOPAa UHAYKLMKA MarHUTHOTO TI0JIS1 B UHTErpajibHOM U
nuddepeHaaLHOM Gopmax.

40.BekTOp HAMarHUYeHHOCTHU U €r0 CBS3b C MOJIEKY/ISIPHBIMU TOKaMH.

41.BekTop HanpsHKeHHOCTA MarHATHOTO MOJISL.

42.MarHuTHasi IPOHULIAEMOCTb M MarHUTHAasi BOCIIPUMMYMBOCTD BellleCTBa.

43.MartepranbHON YpaBHeHHe /1151 BEKTOPOB MarHUTHOTO TTOJIS.

44.3aK0H 371eKTPOMarHUTHOM UHAYKLIMU Papafiest B MHTerpaibHoi U AuddepeHLIManbHON
¢dbopmax.

45.TTpaBuo JleHua.

46.IlHIyKIIMOHHBIE METOZBI U3MepPeHHUs] MarHUTHBIX TT0JIeH.

47.Toku dyko.

48.MarHuTHast 3Hepryst KOHTypa C TOKOM.

49.MarHuTHas 3Heprus COBOKYITHOCTA KOHTYPOB C TOKOM.

50.3Heprusi MarHUTHOTO MOJISL.

51.06beMHast TVIOTHOCTb SHEPTUM MarHUTHOTO TIOJISt

52.2DHeprusi MarHUTHOI'O T10JIS B BellleCTBe.

53.1IpoBogHUKH.

54.0OCHOBHBI€ T0JI0’KeHUS KIacCUYeCKO! 3/IEKTPOHHOM Teopur MpoBoAuMOCTH [lpyfe-JleHra.

55.0mnbITeI TonMeHa 1 CThroapTa.

56.3akoHb1 OMa U [Ixoysis-JleHIja B K/IaCCUYeCKOM TeOpHUH.

57.D/1eKTpOMarHUTHOe 1oJIe.

58.YpaBHeHus Makcsesna.

59.Tok cMmelreHus.

60.BuxpeBoe 371eKTprUyeckoe moJie.

61.B3anmHble peBpaleHNs 371eKTPUUYeCKOro U MarHUTHOTO T0JIeH.

62.YpaBHeHuss MakcBesia B MHTerpanbHoU U AuddepeHianbHol dhopMax.

Kputepuu onennBaHus (0LieHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepun orjeHMBaHuUs

TPEeBOCXO/IHOe BJiaJieHre TTPOrpaMMHBIM MaTepUaioM, TTIOHUMaHue CYII[HOCTH
paccMaTpUBaeMbIX TIPOLIECCOB U SIBJIeHUM, 3HaHUe OCHOBHBIX TOJIO>KEHUN
JUCLUTITMHBI, YMeHUe MPUMeHSTb KOHLIeNTya/lbHbIN anrapaT [Py aHau3e

ITpeBOCXO0JHO dKTYa/IbHBIX HpO6J’I€M. Jlornuecku rnoc/jieioBaTe/IbHbIE, COZlep>KaTe/IbHbIe,

KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MOHHOTO OusieTa U Ha
JIOTIOTHUTEIbHBIE BOTIPOCKI, CBOOOHOE BiafieHre NCTOUHUKAaMU. [IpakTryeckas
YyacTh Kypca yCIIelIHO BbIMO/HEeHa.

OT/IMYHO

HcYepribIBarolljee BiafleHre POrpaMMHBIM MaTepyuasaioM, TOHUMaHUe CYIITHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U SIB/IEHUH, TBEP/0e 3HaHKe OCHOBHBIX TTOJIOXKEeHUH
JUCLUTITMHBI, YMeHHe MPUMeHSTb KOHLIeNTya/lbHbIN anrapaT [Py aHaau3e
aKTyaJbHBIX TIpo6sieM. JIornyecKu Mmocie/ioBaTes/ibHbIe, COZiepKaTe/bHbIe,
KOHKDEeTHbIe OTBEThI Ha BCe BOMPOCKI SK3aMeHal[MOHHOTo OusieTa U Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI, CBOOO/IHOE BJla/leHre UCTOUHUKAMU. TIpakThyeckKas
YyacThb Kypca yCIelIHO BbIMO/IHEHa.




OueHka Kpurtepuu oLieHUBaHUs

T0JIHbIE 3HaHUSI TPOrPaMMHOI'0 MaTepyasa, paBUbHOe TIOHUMaHue CyTH
BOIPOCOB, 3HAHUe ONpe/ie/ieHNH, yMeHre GOpMY/IMPOBaTh Te3UChl U apTyMEeHTHI.
OueHb XOpOLLO OTBeThl NOC/Ie/J0BaTe/bHbIE U B Lie/I0M [IpaBU/IbHbIE, XOTS JOMYCKA0TCS
HETOYHOCTH, 3HAKOMCTBO C OT/Ie/IbHbIMU TeopusiMy U (haktamu. [IpakTrueckast
YyacThb Kypca YCIIellIHO BbIIIOJIHEHa.

JIOCTaTOYHO TIOJIHbIe 3HaHWS IPOTPaMMHOI0 MaTepHaJia, IPaBU/IbHOe TIOHUMaHHe
CyTH BOTIPOCOB, 3HaHWe OTpe/iesieHnH, yMeHue (hOpMY/IMPOBaTh TE€3UCHI U
aprymeHTbl. OTBETHI MOC/IE/IOBATe/IbHBIE U B 1[€/I0M TIPAaBUILHBIE, XOTS

xopotto JIOTTyCKalOTCST HETOYHOCTH, TIOBEPXHOCTHOE 3HAKOMCTBO C OTAebHBIMU TeOPUSIMU
Y paKTaMH, JOCTaTOUYHO (pOpPMabHOE OTHOIIIeHHE K peKOMEH/[OBAaHHBIM [IIsI

MoAroTOBKU MdTepHalaM. HpaKTI/I‘—IeCKaﬂ UdCTh KypCa YCIIeIIHO BBIMMOJ/THEHA.

(hparMeHTapHbIe 3HaHUSI, pacIlIbIBUaThIe TpeiCcTaBaeHus O rpeamMeTe. OTBeT
COZIEP)KUT KaK TIPaBU/IbHBIE YTBEPIK/I€HMUS, TaK 1 OMMOKH, BO3MOKHO, TPyObIe.
YA0BJETBOPUTENHHO VcrbITyeMblii TJI0XO OPUEHTHPYETCS B yueGHOM MaTepuase, He MOXKeT YCTPaHUTh
HETOYHOCTH B CBOEM OTBeTe JlaXke TI0C/Ie HaBOASIIMX BOMPOCOB. [IpakTryeckast
YacTh Kypca yCIelLIHO BBITIOTHeHa.

OTCYTCTBHE OTBETa XOTsI Obl HAa O/IMH U3 OCHOBHBIX BOTIPOCOB, MO0 rpy0ble
OIIMOKU B OTBETAX, TIOJIHOE HETIOHWMMaHWe CMbIC/Ia TIPo0/ieM, He JOCTaTOYHO

Hey/I0BJIETBOPUTEJTHHO .
TIOJTHOE BJIafieHre TepMUHO/IOTHeld. [TpakThyecKasi 4acTb Kypca He BBITIOTHEHA UH
BBITOJ/IHEHA He B TIOJTHOM 00beMe.
OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOTPOCa, MO0 TpyObie OMOKY B OTBETax,
TI0X0 MOJTHOE HETIOHUMAaHWe CMbIC/Ia TIpo6JieM, He BJlajIeHUe TePMHHOJIOTHEH.

HpaKTI/II—IECKaH UdCThb KypCa He BBITIO/IHEHA W/IX BBITIO/THEHA HE B MO/THOM obneme.

6. YueOHO-MeTOMUECKOE M HH(OpMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHoBHas uTeparypa:

1. Kanamnukos C. I'. DnekrpuuectBo : [yueb. mocobue asisi ¢pus. crerpaabHOCTeH By30B] . - 5-e u3f.,
ucrp. u for. - M. : Hayka, 1985. - 576 c. : w1 - (O6mmii Kypc ¢pusukn). - 1.60., 80 3k3.

2. MatBeeB Asekceld HukosaeBuu. D71eKTpPUYECTBO M MarHeTH3M : yueb. mocobue Jijist CTy1eHTOB BY30B.
- 2-e u3z1. - M. : Onukc 21 Bek : Mup u O6pa3oBanue, 2005. - 464 c. : wi. - (Knaccruueckuit
YHUBEpPCUTeTCKHUI yueOHUK : ocH. B 2002 r. / MI'Y um. M. B. JlomoHocoBa ; pef. coBeT: B. A.
Cagosauuntii (ipen.) [u ap.]). - Ha tut. 1. nocesii.: 250 ner MI'Y um. M. B. JlomoHocoga. - ISBN 5-
329-01419-0 : 190.00., 2 3Kk3.

3. CuByxuH [Imutpuii BacuibeBuu. O01mii Kypc ¢pu3uky : yueb. nocobue Asisi CTyeHTOB (u3.
crnierianibHOCTel BY30B : [B 5 T.]. T. 1. MexaHuka. - 13a. 4-e, ctep. - M. : ®usmaraut : MOTU, 2005. -
560 c. - ISBN 5-9221-0225-7 (t. 1) : 265.00., 6 3K3.

4. CoopHUK 3a71au 110 00111eMy Kypcy du3uky : B 5 kH. KH. 3. DnektpuuectBo u maruetusm / C. I1.
Crpenkos [u ap.] ; nog pen. U. A. fIkosnesa. - I3a. 5-e, cTep. - Mocksa : ®usmatiut : Jlans, 2006. - 232



c. - ISBN 5-9221-0604-X : 200.20., 3 3K3.

5. UpopoB Urops EBrenseBuu. 3azauu o obiieit pusuke : [yueb. mocobue asis By30B]. - 3. 5-e, ucrp.
- M. : JIabopaTopus 6a30Bbix 3HaHui : @usmataurt, 2002. - 432 c. : wi. - ISBN 5-93208-128-7 : 115.00.,
9 3Kk3.

6. ®aneeB Muxann AH/ipeeBru. JieMeHTapHas 00paboTKa pe3y/IbTaTOB 3KCIIepUMeHTa : yuel.
rocobue. - CII6. ; M. ; KpacHozap : Jlaub, 2008. - 128 c. : wi. - (YuebHUKY /151 By30B. CrierjaibHast
nuteparypa). - ISBN 978-5-8114-0817-7 : 110.22., 2 3K3.

7. ipogos Urops EBrenbeBud. 3azauu o obiijeit pusvke : yueb. mocobue Jjist CTYZeHTOB (u3.
crnepanbHocTel By30B / U. E. Vipozos. - 16-e u3z. - Mockea : Jlabopatopust 3HaHmi, 2023. - 431 c. : u.
- (O6mas ¢uswmka). - ISBN 978-5-93208-340-6 : 1500.00., 1 3k3.

[ononmHuTebHAs TUTEpaTypa:

1. Tamm Urops EBrenbeBrd. OCHOBBI TEOPUM /IEKTPUUECTBA : yueb. mocobue jisi CTyAeHTOB (u3.
criel[MaabHOCTeN YH-TOB. - V3a. 11-e, ucrip. u gor. - M. : @usmaraut, 2003. - 616 c. - ISBN 5-9221-
0313-X:272.80., 3 3k3.

2. ®etinmaH Puuapy I1. ®eitHmaHoBCcKuUe feKiuu 110 ¢usuke = The Feynman Lectures on Physics : [mep.
c aHry.]. T. 5. DneKTpuuecTBO U MarHeTusM. - M3za. 2-e. - M.: Mup, 1977. - 300 c. - 1.34., 9 9K3.

3. @eitnmaH Puuapy I1. @elinmaHoBckue nekiyu 1o gusuke = The Feynman Lectures on Physics : [riep.
c aHrJ/1.]. [Beim.] 6. DnekTpoauHamuka. - M. : Mup, 1966. - 343 c. : un. - 1.50., 24 3K3.

4. ®eiinman Puuapp I1. ®elinmaHoBcKue ek 110 ¢pusrke = The Feynman Lectures on Physics : [mep.
C aHr/1.]. Bei. 7. ®du3uka cruowHbIx cpef. - M. : Mup, 1966. - 290 c. : un. - 1.30., 22 5k3.

ITporpamMmMHoe obecrieueHue v VIHTepHeT-pecypchl (B COOTBETCTBUM C COePyKaHUEM [TUCIUTUIAHBI):
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUILIMHBI (MOY /1)

YueOHble ayJUTOPUU [ijis TIPOBeJieHHs] Y4ueOHbIX 3aHSTHH, MpPeAyCMOTPEHHBIX 00pa30BaTebHOU
MIPOTPaMMOM, OCHaIeHbl MYJbTUMEAUMHBIM 000pyZoBaHUeM (TIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
CpeJCcTBaMH 00yUeHUs.

[TomerieHusi A1 CAaMOCTOSITeNTbHON paboThl 00YYarOIMXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOH C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetd "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(OPMaLIMOHHO-00pa3oBaTebHYI0 Cpely.

[lporpamMa coctaBieHa B cooTBeTcTBUM C TpeboBaHusmu PI'OC BO mno HampaBieHHIO
noaroroBku/crieianbHOCTU 03.03.02 - dusuka.

ABTtop(bl): 3aiiieBa ExareprHa BiiaguMupoBHa, KaHAUAAT (PU3UKO-MaTeMaTUueCKUX HayK
Benosa Osnbra BacunbeBHa.

3aBenytomuii kadezapoii: UynpyHoB EBrenuii BnagumupoBuu, 10KTOp GU3UKO-MaTeMaTUUeCKHUX
HayK.

[Tporpamma of06peHa Ha 3acefjaHnu Metoandeckor komuccn ot 30.11.2024, mpotokon Ne 6/H.
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