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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 10
ITpomexyTouyHas aTTecTanysa 36
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 Cus 3/1eKTPOCTaTHYeCKOTO T0JIst 8 5 2 7 1
Tema 4 DHeprusi 3/1eKTPUUYECKOT0 OISt 6 4 2 6
Tema 5 DnieKTpUueckoe 1ose B IPUCYTCTBUU MTPOBOJHUKOB. 9 5 3 8 1
Tema 6 DneKkTprueckoe moJsie B IPUCYTCTBUU AU3/IEKTPUKOB. 10 6 3 9 1
Tewma 7 DneKTpoHHas1 TeOpHs MOJISIpU3aLIMU JU3/1eKTPUKOB. 5 4 4 1
Tema 8 IToCcTOSIHHBIN 2/1€KTPUYECKUI TOK 7 4 2 6 1
Tema 9 ITocTossHHOE MarHUTHOe ToJie 9 5 3 8 1
Tema 10 MarHuTHOe 10Jie B IPUCYTCTBUM MarHETHKOB. 9 5 3 8 1
Tema 11 Ilpupoga pua- , peppo- U MapamarHeTusma. 4 4 4
Tema 12 SneKTpoMarHuTHas UHAYKLUS 10 6 3 9 1
Tema 13 Toku B pa3snA4HBIX Ccpefiax 10 6 3 9 1
Tema 14 YpaBHeHust Makcsesnna 7 4 3 7
ArtTtectauus 36
KCP 2 2
HUTtoro 144 64 32 98 10

Copiep>kaHue pa3/e/ioB U TeéM JUCIUTLTHHBI

1. BeeieHre. D/1eKTPOMarHUTHOE B3aMOZeHCTBYE U er0 MeCTO Cpeid APYTHX B3aUMO/elCTBUM B IPHUPOJeE.
OnekTpuyeckuii 3apsi. MUKpockonuueckye HocuTeu 3apsaga. OnelT MunivkeHa. 3aKOH COXpaHeHUsI
3JIEKTPUUECKOro 3apsija.

2. DnekTpocTaTtuka. 3akoH Ky/ioHa U ero moJieBast TpakTOBKA. BeKTOp HaIpskeHHOCTH 3/1IeKTPUYEeCKOro T0JIS.
[IpyHIMIT Cynepro3uLiMy 3/1eKTpUUYecKrX MoJjieid. IIoTOK BeKTopa HallpsyKeHHOCTH 3/1eKTPUUEeCcKOro Moisl.
Teopema Octporpazckoro-I"aycca, ee ripeicTapyieHue B quddepenianbHon popme. Teopema WpHimoy.
Onektpruveckuii funosns. ITone aunons. Cusel, AeHCTBYIOIIME Ha JAUIO/b B 3/IEKTPUYECKOM II0JIe.

3. Pabota cun 3/1eKTpOCTaTUIeCKOro 1015l DHEePrys 3/IeKTPUYecKoro 1oJisi. [IoTeHIManibHOCTh 37IeKTPUYeCcKOoro
nosisl. [lotentman. HopmupoBka noteHiuana. CesA3b MNOTeHI[Mana C BEKTOPOM HalpsKeHHOCTU
3/1eKTPOCTaTUYeCKOro 1oJisl. LIupKy/isiius BeKTopa HanpsDKeHHOCTH 3/1eKTPOCTaTUUecKoro nosisi. Teopema o
LMPKYJISILUU U ee TIpeficTaB/ieHue B fuddepeHuransHoM ¢dopme. YpaBHeHHe [TyaccoHa U MaTeMaTHuecKast
TIOCTaHOBKa 3a/jau

3/IeKTPOCTaTUKU. P0OJIb TPAHUYHBIX YC/IOBUN. DHEPrUsl CUCTEeMBI 3/IeKTPUUeCKUX 3apsiI0oB. JHeprus
B3aUMO/IEMCTBUS U COOCTBEHHAs SHEPTHsL. JHEPTHUs 3JIEKTPOCTAaTUUECKOTO TI0J1s U ee 00beMHasi JIOTHOCTb.
OHeprus 371eKTPUUeCcKOoro JUI0Jis BO BHEIIIHEM MOoJIe.

5. DnekTpuyeckKoe 1oJie B IPUCYTCTBUM TIPOBOJHUKOB. HarpsiskeHHOCTB T0J1s1 Y TIOBEPXHOCTH U BHYTPU



TPOBOJIHMKA. PacripesiesieHue 3apsifia 10 MOBEPXHOCTH MPOBOAHUKA. DJIEKTpOCTaTHUecKas 3aiuTa. Vi3mepeHue
MOTEeHIIMaIa TIPOBO/IHUKA. DKBUITOTEHIMA/IbHEIE TIOBEPXHOCTUA. MeTo/I 3epKaibHBIX N300pakeHuit. CBs3b
MeX/y 3apsA[0M U MOTEeHLMaI0M NIPOBOJHUKA. D1eKTpoeMKoCTh. KoHzeHcaTophl. EMKOCTE MI0CKOTO,
cdeprueckoro U LUIMHAPUUECKOTO KOH/IEHCAaTOPOB. DHeprus 3apsbKeHHOTo KoHAeHcaTopa. CUibl,
JIeMICTBYIOLME Ha IPOBOJHUKY B 3JIEKTPUUECKOM T10JIe.

6. DneKkTpUYecKoe 1oJjie B IPUCYTCTBUAM JU3JIEKTPUKOB. JuanekTpuku. Bekrop nossipusanuu. CBoboHbIE U
CBsi3aHHBIe 3apsiAbl. CBsi3b BEKTOPA TOJISIPU3ALIAN CO CBSI3aHHBIM 3apsiZioM. BekTop 3/eKTprueckoi HHAYKIUH.
JwvsnekTpuueckasi IpOHULIAEMOCTD U U3JIeKTpUUecKas BOCIIPUMMUKBOCTS BelllecTBa. MarepuaibHoe
ypaBHeHUe [I7Is1 BeKTOPOB 3JIeKTPUUeCKOro 11osist. [IoHATHe 0 TeH30pe Ju3/IeKTPUUeCKOM ITPOHULIAeMOCTH.
Teopema Octporpazckoro- ['aycca B pucyTCTBUM AW3/1eKTPUKOB. Ee muddepenimansuas ¢popma. I'paHnuHble
YCJI0BUS [i/1s1 BEKTOPOB TOJISIpY3aLiiy HallpsDKeHHOCTH M MHAYKLUM 3/1eKTprUUecKoro rnoss. [Ipenomiienue
JIMHUM NOJISIpU3aLy, HAaNpPsPKeHHOCTU U UHIYKLMY Ha TpaHuLie ABYX AU3EKTPUKOB. [IpUHLIUNHUAIBbHEIE
MeTO/bl U3MepeHHUsl HalIPsUKeHHOCTU U MHAYKLMH 3/IEKTPUUYECKOr0 T0JIsl B OJHOPOJHOM AU3/IeKTpUKe. DHEprust
JW3M1eKTPUKa BO BHEIIIHEM 3/1eKTPUUECKOM Tosie. [T0HAepOMOTOpHEIE CUIIBI B 3/IEKTPUYECKOM M0J1€ U METO/bI
VX BBIYNC/IEHUS.

7. DJIeKTPOHHAs TeOpUsl MOJsIpU3aLuu AU3/1eKTPUKOB. JIokanbHOoe nojie. Henonsipuble auaneKTpukyu. @opmyiia
Knaysuyca-Moccotu. IlosisspHbie gusnektpuku. @ynkuus JlankeBeHa. ITonsgpu3sanyiss HOHHBIX KPUCTAILIOB.
[Muposnektpuku. [IpsiMoii v 0OpaTHBIN TThe303¢GdeKT U ero mpuMeHeHre. CerHeT03/1eKTPUKH. [JoMeHHast
CTPYKTypa CerHeTo3/1eKTpUKOB. I'ncrepesuc. Touka Kropu cernerosnekrpuka. Ilpumenenue
CErHeTO3IeKTPHKOB.

8. CraroHapHbIii 37eKTpryeckuil ToK. Cuiia v IJIOTHOCTD TOKa. JIMHUY TOKa. DneKTpruuecKoe roJe B
TIPOBOJIHHKE C TOKOM M €r0 UCTOYHHKU. Y paBHEHHE HelpepbIBHOCTU. Y CJIOBUE CTAalJMOHAPHOCTH TOKaA.
O/IeKTpUUecKoe HarpspkeHHe. 3akoH Oma JiJ1s1 yuacTKa Lield. D/1eKTPOCOIIPOTHBIIeHHe. Y le/ibHast
3/IeKTPOTIPOBOJHOCTE BelecTBa. [nddeperipanbHast popMa 3akoHa OMa. PaboTa 1 MOIITHOCTE TOKA. 3aKOH
Ixoynsi-JleHua u ero auddepenivansHas opma. CtoporHue cuibl. IC. 3akoH Oma /J1si 3aMKHYTOM 11emu.
[Mpaeuna Kupxroda. Toku B CIIONIHBIX cpefiaX. 3a3emMiieHue. 3aKOH COXPaHeHUs SHePruu [i7Is Lereit
MOCTOSTHHOT'O TOKa.

9. [TocTosiHHOE MarHUTHOe ToJie. DeKTpoMarHeTusM. MarautocraTika. B3aumogeiicTBre TOKOB. DeMeHT
ToKa. 3akoH buo-CaBappa-J/lariaca u ero nosieBasi TpakToBKa. BeKTOp UHyKLIMKA MarHUTHOTO ToJisl. [leificTBUe
MarHUTHOIO 110/151 Ha TOK. 3aKOH Amrepa. Teopema 0 LMPKyJ/ISLIMA BeKTOpa MHAYKLMU MarHATHOTO MOJIS.
JuddepenuantHas hopma TeopeMbl 0 LMPKY/ISLUA. BuxpeBoil xapakTep MarHUTHOTO 1oJ1si. BeKTopHbIi
noteHLuan. Ero cBA3b C BEKTOPOM MHAYKLIMA MarHATHOTO MoJisi. OTCyTCTBHe B IPHUPO/ie MarHUTHBIX 3aps/0B.
OrneMeHTapHBIN TOK U €r0 MarHUTHBIN MOMeHT. [1oJie 3/1eMeHTapHOT O TOKa. J/ieMeHTapHbIM TOK B MarHUTHOM
riosie. TToHSITHE 0 MarHUTHOM [TUTIONh-TUTIOIFHOM B3auMoieticTeun. Cusia Jloperra. Sddekr Xosna.
MarHuTHoOe TioJie JBWKYyILerocs 3apsifia. [loteHiuanbHasi GyHKIMs TokKa. [I0TOK BeKTopa MarHUTHOW MHAYKLUN
(MaruuTHBIN TOTOK). Ko3dduienT camonHyKImn (MHAYKTUBHOCTh) KOHTYpa. Koadduimenrt
B3aUMOMHAYKLMH.

10. MarHuTHOe 1oJjie B IPUCYTCTBUYA MarHeTHUKOB. [IoHATHe 0 MOJIeKy/IApHBIX TOKax. Bekrop
HaMarHWYeHHOCTU U €ro CBA3b C MOJIEKY/ISPHBIMU TOKaMU. BeKTop HanpspkeHHOCTH MarHUTHOT'O TIOJIS.
MarsuTHasi IpOHULIAEMOCTb U MarHUTHAs1 BOCIIPUMMYMBOCTE BelllecTBa. MarepuanbHOe YpaBHeHHe IS
BEKTOPOB MarHUTHOTI'O TIOJ/IS1. IOHATHE O TeH30pe MarHUTHOM MPOHMLIaeMOCTH. ['paHUYHbIe yC/I0BUS [/
BEKTOPOB HaNPsKEHHOCTH U UHAYKLMA MarHUTHOI'O 110/11. MarHUTHO I0JIe B MOJIOCTH B OJHOPOJHOM
MarHeTuke. [ IpyHLIMNIMANbHBIE METObI U3MEPEHNSI HAMPSDKEHHOCTU Y MHAYKLMM MarHWTHOTO T10J151 B
MarHeTHKax.

11. IMpupoja aua- , deppo- u napamarHetusma. Knaccrudukaiiyiss MarHeTHKOB: IaMarHeTHKHY,

rapamarHeTUKU U (peppoMarHeTkd. Kiaccryeckoe onvcanye framarietusMa. JlapMopoBa npeljeccusl.
OO6bsicHeHHe TTapaMarHeTH3mMa 1o JlamkeBeHy. 'MpoMarauTHOe oTHoIeHre. OmnbIThl DHHIITelHA-1e-T"aa3a.
OmneiT BapHetTa. ®eppomarHeTuky. [loMmeHHas CTpyKTypa. I'ucrepesuc Hamaranuvsanus. Kprsas CrosieTeoBa.
OcrarouHast ¥ KO3pLUTHUBHAS UHAYKLMA. TemnepaTypHas 3aBUCHMOCTb HAaMarHW4eHHOCTU. Touka Kropu.



Cunbl, feficTByIOLI[Me HA MarHETUKY B MarHUTHOM 11071e. MarHuTHBIE MaTepUasbl U UX IpUMeHeHHe.

12. DneKTpoMarHuTHasi MUHAYKLMsL. 3aKOH 3/IeKTPOMarHuTHo nHAyKLuuu ®apagiest v ero popMy/MpoBKa B
muddepentmansHoi popme. [IpaBuno JleHua. IHAYKLMOHHBIE METOALI M3MePeHHUs] MarHUTHBIX osieil. Toku
®dyko. MarauTHasi 3Heprust KOHTypa ¢ TOKOM. MarHuTHasi 3Heprusi COBOKYITHOCTU KOHTYPOB C TOKOM. DHeprus
MarHUTHOTO T0/1s1. OObeMHast TVIOTHOCTh SHEPTUM MarHUTHOTO TI0JIsl. DHEPrysi MarHUTHOTO TIOJISI B BeLleCTBe.
13. Toku B pa3nuuHbIX cpefiax. MexaHu3M 3/1eKTponpoBoAHOCTH. IIpoBogHUKY. OCHOBHBIE TTOJIOXKEHUS]
KJIaCCUYeCKOU 3/1IeKTPOHHOU Teopuu npoBogumocty [pyze-Jlenna. Omnbitel TomeHa v CTbioapTa. 3aKOHBI
Owma u [IxoyJisi-JIeHlla B Kaccuueckoit Teopun. 3akoH Bujemana-®paniia. TpyAHOCTH K/laCCUUeCKOW TeOpUU.
[NoHsTHE O 30HHOM TeOpUY TBep/bIX Te/l. JHepreTUUecKye YPoBHU U (OPMUPOBaHUEe SHePreTUYeCKHX 30H.
[Mpunun [Maymu. Cratuctika @epmu-upaka. [TonynpoBogauku. Oco6eHHOCTH 30HHOM CTPYKTYPBI
JIM3JIeKTPUKOB, TOJIYIIPOBOAHUKOB U MeTa/ul0B. KoHTakTHbIe siB/ieHHsl. KOHTaKTHas pa3HOCTb [TOTEeHLMaIoB.
TepmosnektpruyectBo. Tepmo3anekTpoaBKylas cuia. Tepmonapel. OddekT [ensThe. IBnenue TomcoHa.
CBepx11poBoAUMOCTb. OCHOBHBIE CBOICTBA CBePXIIPOBOAHUKOB. D¢ dekT MelicHepa, KpUTUUECKOe MarHUTHOE
nosie. [IpumeHeHre CBepXIPOBOSHUKOB. DJIeKTPOINUTEL. 3akoH Papasies. Toku B razax. OCHOBHbIE THUITbI
ra3oBoro pa3psza. [1nasmeHHOe COCTOsIHUE BelleCTBa. DJIEKTPONPOBOJHOCTD T1a3Mbl. DJIEKTPUUECKUH TOK B
BaKyyMe. DJIeKTPOHHasl SMUCCHSI.

14. YpaBHenuss MakcBesuia. neKTpOMarHUTHOe Tosie. Y paBHeHUss MakcBesia Kak 00001ieHe
SKCIepUMeHTa/IbHBIX JaHHbIX. TOK cMelleHUs. BuxpeBoe s/eKTpruueckoe rosie. B3arMHble IipeBpallieHus
3JIEKTPUYECKOr0 M MarHUTHOTO T0Jiel. YpaBHeHUs1 MakcBesizia B UHTerpajabHOU U fuddepeHLanbHON
dhopmax.

4. YueOHO-MeToANUYeCKOe o0ecrieyeHre CaMOCTOSITe/TbHOW PadoThI 00yJarouXxcst

CamocrosiTenibHasi paboTa 00yvaroIuxcsi BK/IrOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOTPOCAM U
3a/IaHUSAM [IJIs1 TEKYILEro KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTalldd M0 UTOraM OCBOEHMs JUCLIUM/TUHBI
TIPUBE/IEHHBIM B I1. 5.

Wpopos U. E. N83. DyieKTpoMarHeTu3Mm : OCHOBHBIE 3aKOHBI : yueh. mocobue [jist CTYZeHTOB BY30B. -
11-e u3a. - M. : JTaboparopusi 3HaHuH, 2019. - 319 c. : un. - (O6ujas gusmka). - ISBN 978-5-00101-
150-7 : 660.00.

ITepoB A. A. MaremaTHuecKre MeTO/IbI B Kypce o01iieii ¢hu3uku : yueb. mocobue fjis CTYJ€HTOB
HHI'Y, obyuatoiiuxcs 1o HarpasaeHusM nmoAroT. 03.03.02 "du3uka", 11.03.04 "DnekTpoHUKa U
HaHo3siekTpoHUKa'", 28.03.01 "HaHoTexHO/I0rMM 1 MUKpocucTeMHas TexHuka', 09.03.02
"MHdopMalirioHHbIe cucTembl U TexHosiorun'" / A. A. Tlepos, B. U. [Tepora ; HHI'Y. - Huwkuuii
Hogropop, : U3n-so HHI'Y, 2022. - 186 c. - ISBN 978-5-91326-723-8 : 87.06.

5. @oHA OLEHOYHBIX CPEeACTB [JIs TEKYIero KOHTPO/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMy Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajaHusA, HeOOXOAUMBIE /I OLIEHKH Pe3y/J1bTaTOB 00yuyeHHs NPH HPOBeJeHHH
TeKyIlero KOHTPOJIA yCIeBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHHUA:

5.1.1 TumnoBble 3apaHus (omeHO4YHoe cpeAcTBO - KoHTpo/ibHasi pa®oTa) /i  OLeHKHU
chopmupoBanHocTa KommnereHnuu OTIK-1:

1. [IBa TOUeyYHBIX 3aps/ja — OTpULaTe/IbHbIM, PAaBHBIM 10 MOAY/II0 3 MKKJI, ¥ NT0JIOKUTe/IbHBIH,
paBHbIi 110 Moay/ito 4 MKKJI, pacriosioykeHbl Ha paccTosiHuM 1 M Apyr ot Apyra. Ha paccrosiHun



1 MeTp OT KaXKZ,0ro M3 3TUX 3apsi/i0B [TOMeILaoT MOJI0KUTebHBIN 3apsif Q, MOZly/Ib KOTOPOTO
paBeH 2 MKK1. Onipezsiesiite MOAYJ/Ib CUJIBI, A€MCTBYOLEH Ha 3apsi, Q CO CTOPOHBI IBYX
Apyrux 3apszoB. OTseT Belpasute B MH U OKpyI/IUTe [0 11e/I0r0 YuciIa.

2. Illap paguycom 10 cM paBHOMEPHO 3apsbKeH 3/IeKTPHUeCcKUM 3apsizioM. B Tabnure
1pe/iCTaB/IeHbl pe3y/ibTaTbl U3MepeHUi MO/ HalpshKEHHOCTH E 31eKTprueckoro noss ot
PacCTOsIHUA I 10 TTIOBEPXHOCTH 3TOro 11apa. Yemy paBeH MOAy/Ib 3apsija Liapa?

I, 10 20 30 40 50

E, 000 400 P25 (144 [100
B/m

3. IIpoBO/IOYHBIN KapKac, U30THYTHIN B BUje OYKBbI [1, 3apsi>keH paBHOMEPHO 10 J/TUHe
TM0JIOKUTEebHBIM 3apsiioM. Onpe/ieiTe, Kak HampaB/ieH OTHOCUTETbHO PUCYHKA BEKTOD
HaTPSPKEHHOCTU 371eKTPOCTaTUUYECKOTO 1018, CO3[,aBaeMOro 3TUM 3apsyKeHHbIM KapKacoM B TOUKe A.

KakoBa pa3HOCTb MOTeHI[MaIOB MeXXAYy TOUKaMHU T10J1sT, eC/Id TIpU fepeMelrieHnH 3apsiga 12 MxKi u3 ogHol
TOUKH B JIPYTYIO 3JIEKTPOCTaTHUECKOoe 1oJie coepinaeT paboty 0,36 M/x? (OTBeT aTh B BOJIbTAX.

4. .JIBe mapasie/ibHble MeTa/UTHUYeCKHE TJIaCTUHBI OO/IBIITMX Pa3MePOB PACIIO/IOXKEeHbI Ha PacCTOSTHUM d
JIPYT OT [Ipyra ¥ MOJK/IH0YeHbl K UICTOYHUKY MTOCTOSTHHOTO HanpsbkeHus (puc. 1). [Tnactrnbl
3aKperuii Ha U30/IUPYIOLIUX [OACTaBKaX U CIIYCTS JJIMTe/IbHOe BpeMs OTK/IFOUM/IN OT UCTOYHUKA

(puc. 2).

A
Y

®

o.n

Puc. | Puc. 2

OTBeTbTE Ha djlegyroniye BOrpochI:

1) Haripsok@HHOCTB 371eKTPHUUeCKOro T10Jisi B TOuke A 0oJibllie, ueM B TOuke B?
2) [ToTeH1Mas 3/1eKTPUUECKOTO 1107151 B TOUKe A OosibIlie, ueM B Touke C?

3) Ec/iv yBenMUUTh pacCTOsTHUE MeXXAY TJlaCTUHaMU d, TO KaK U3MEeHSTCS Halps>KEHHOCTh
37IEKTPHAYECKOrO 110151 B Touke C?



4) Eciv 1y1aCTHUHBI MIOJTHOCTBIO TIOTPY3UTh B KEPOCHH, TO KaK U3MEHUTCSI SHEPTHUs 3/IeKTPUUYECKOTo
0151 KOHleHcaTopa?

6)Ecnu poBHO nocepesiviHe MeX/y IJTaCTUHAMU KOHZIeHCaTopa BCTaBUTh METa/I/IMUeCKYHO TIJIaCTUHY
TOJIKHOMN d/2, To yeMy Oy/1eT paBHO U3MeHeHHe SHePriuM JIeKTPUUeCKOro ToJisi KOHZeHcaTopa?

Kpurtepuu oueHnBanus (oneHouYHoe cpe/icTBO - KoHTpO/IbHAsA padoTa)

OueHka Kputepuu orjeHMBaHNA

3aUTeHO — yCIIeIIHOE BBITIOTHEHHWE TIPAKTUYECKUX SHAHHHﬁ, BbIIdHHBIX IIpEerioJaBaTesieM,
3aUTeHO |BJidaJeHHe IMPOrpaMMHBIM MaTe€pUaioM, ITIOHMMaHKe CYIHOCTH paCCMaTPpHUBAEMBIX ITPOLIeCCOB U
HBHEHI/Iﬁ, yMeHHe CaMOCTOATE/IBHO 0003HAUNTL TOUKH aKTUBHOTO POCTa HOBOI'O 3HaHHA

He 3a4TeHO — HEeBBITIO/IHEHHWE TIPAKTUUYEeCKUX 3a,ELaHI/II‘/JI, BbIJAHHBIX ITpeI1ogaBaTe/ieM, rojiHoe
He

HernoHWMaHKe CMBIC/1a HpOGHEM, He 10CTAaTOYHO II0/IHOEe Bjla/ileHue TepMHHOHOFHEﬁ, HeyMeHue
3a4UTeHO

CaMoCTOSTeTbHO 0003HAUUTE TIPOOIEMHBIE CUTYAIHH.

5.1.2 TunoBble 3ailaHus (oOLleHOUHOe cpeAcTBO - Ko/I/IOKBUYM) /i OLleHKH C()OPMHUPOBAHHOCTH
kovmerennuu OITK-1:

* BekTop HarpsyKeHHOCTH 3JIeKTPUYeCKOro I10JIA.

¢ [IpuHLMO CyNeprno3vLIUU 3/1eKTPUUYECKUX MoJIen

¢ [loTOK BeKTOpa HamnpsHKEeHHOCTH 3/IeKTPUYECKOTr0 MOJIS.

¢ Teopema OcTporpagckoro-I'aycca B uHTerpaabHoi U auddepeHiianbHOl hopMax.

e PaboTa cu/ 3/1eKTpOCTaTUIeCKOTrO TIOJIS.

¢ JloTeHUMan 371eKTPUYECKOr0 MOJS.

¢ HopMupoBKa NOoTeHLMasa 3JIeKTPAYECKOT0 TOJIS.

¢ (CB#3b MNOTeHLMa/a ¥ HAMIPSDKEHHOCTH 3JIEKTPUUECKOTO TTOJIS.

¢ [IupKynisALys BeKTOpa HallpsDKeHHOCTH 3JIEKTPOCTaTUUeCKOro MOJIsL.

® OHeprus CUCTEMBbI 5JIEKTPUUYECKUX 3apsi/I0B.

® DHeprus B3aUMO/ENCTBUS 3aps/i0B.

¢ CoOcTBeHHasi SHEPTHsI CUCTEMBI 3apsifIOB.

* OHeprus 3/1eKTPOCTaTUYeCKOro 11osisi. OObeMHasi IJIOTHOCTh YHEPIUH 37IEKTPOCTATUUECKOTO TIOJS.
¢ (Cps3b MeXZy 3apsiJOM U [TOTEHLIMAJIIOM NIPOBO/HUKA.

¢ EMKOCTb YeJUHEHHOTO MPOBO/HHUKA.

* KoHgeHcaropsl. EMKOCTB T10CKOT0, C(heprueckoro U LUIMHAPHUIECKOT0 KOH/IeHCAaTOPOB.
® OHeprus 3apspKeHHOI0 KOHJeHCaTopa.

e Cwibl, J€CTBYIOIIME Ha TPOBOJHYK B 3/IEKTPUUYECKOM TIOJI€.

* BekTop nossipru3aLum.

* (CBo0oziHBIE 1 CBSI3aHHBIE 3apSi/IbL.

¢ (Cps13b BeKTOpa MOJISIpU3aLy CO CBSI3aHHBIMU 3apsiiaMU.

® BekTop 3/1eKTpUUeCKON UHAYKIUH.

e JlusneKkTpUuecKas MPOHULIAEMOCTb U AW37eKTpruUecKasi BOCTIPUMMUKBOCTD BeLl|eCTBa.
¢ MarepuasbHble ypaBHEHUS /11 BEKTOPOB 3/IEKTPUYECKOr0 MOJIS.

® DJIeKTPOHHAas TeOpHUs MOJISIPU3ALNN JU3/1EKTPHUKOB.

¢ HemnossipHble JU3/1€KTPUKHU.

¢ @opmyna Kiaysuyca-MocoTTu.

¢ [lonspHble AU3IEKTPUKH.



¢  OyHkUMs JlaHKeBeHa.
¢ [lonspusanys MOHHBIX KPUCTALIOB.

Kputepun onjeHuBaHus (oLieHOUHOe CpeACcTBO - Ko110KBHYM)

OuleHka Kpurepuu orjeHrBaHUs

3daUTEHO — YCIIEeIIHOE BbITTIOJIHEHUE ITPAKTUYECKUX 33,[[&1HHI71, BBIIdHHBIX TIpEToAdBaTeIeM,
3d4Te€HO |BJjdJe€HHE MMPOrpaMMHBIM MAaTe€PUa/IOM, IIOHMMaHKe CYIIIHOCTH paCCMaTPHUBAEMBIX IMPOLIE€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/THO€E BJlaZj€eHe TepMUHOJ/IOTHeH, HeyMeHne

3auTeHO
CaMOCTOSITeIbHO 0003HAYUTH MTPOOIEMHBIE CUTYALIH.

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

IlIkana oueHuBaHus c)OPMHPOBAHHOCTH KOMIIeTEeHI[UI

Yposen
b
chopmu HeyJ0BJIeTBOP Y/I0BJIETBO O4YeHb
N/10X0 X0poIIo OT/IMYHO MPeBOCX0/{HO
POBaHH HUTEe/bHO PHTe/NIbLHO XopoIiio
oCTH
KoMIeT
eHIUH
(uHAMK
aropa
AOCTHIK He 3a4YTeHO0 3auTeHo
eHus
KoMIeT
eHIMiT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o o 3HaHUU B
3HaHUI MuHUManeH | 3HaHUH B o6Beme YpoBeHb
TeopeTHuecKoro 0 obneme, ’ 3HaHUI B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHara. o JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HaHUI HIDKe i, o1eM 3HaHUN B
HeB03MOKHOCTb 1 ypoBeHb o11eM COOTBETCTB
MHUHHUMaJbHbIX . rporpamMmMe obbeme,
3HaHUS | OLIEHWUTbH IIOJIHOTY . 3HaHUM. riporpamMme yiomiemMm
o TpeboBaHMIA. TOATOTOBK! TIpeBbILLIAOLIe
3HaHUU [JonyieHo MOJrOTOBKU rporpaMme
Nwmenu mecto . Jomny1ieHo M IIpOrpammy
BC/Ie[ICTBHE MHOI'O . Jony1eHo MO/ rOTOBK
rpyObie OIUOKH HECKOJIbKO MO/IFOTOBKHU.
OTKasa HerpyObIx HEeCKOJ/IbKO u. Oumbok
HeCylllecTBe
obyuatorerocsi ot omnbok HerpyObIx HHEIX HeT.
oTBeTa ombok
omboK
Ywmenus | OtcyTcTBUe [Ipu peleHun IIpogemonc | Ilpogemonc | Ilpogsemonc | Ilposemonc | ITpopemMoHCTp
MHHUMaJbHBIX CTaH/|apTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | TPUPOBaHbl | MPOBaHBI BCe
yMeHH. 3ajiad He OCHOBHbIe BCE BCE BCE OCHOBHBI®
HeB03MOKHOCTb TIPOJIEMOHCTPUD | YMeHUs.. OCHOBHbIe OCHOBHbIe OCHOBHbIe yYMeHUSI.
OLIEHWTDb Ha/lM4re | OBaHBI PemreHs! YMeHUSI. YMeHUSI. YMeHUSI. Pemuens! Bce
yMeHu# OCHOBHBIE TUTIOBLIE Pemennl Bce | Pemensl Bce | Pemenst OCHOBHBIE
BC/Ie[ICTBHE ymeHus. imenu | 3ajauu ¢ OCHOBHBI® OCHOBHBIe BCE 3a/aun.
OTKasa MecTo rpy0Oble HerpyObIMK | 3ajauu C 3aJaui. OCHOBHbIe BeinosnHeHb!
oOyuarolerocst oT | omMoKu ommbKkamu. | HerpybbiMM | BbImosHeHB! | 3ajauu ¢ BCe 3a/laHus, B
oTBeTa BrinosiHeHb! | omMOKamMu. | Bce 33JaHUsl | OTAE/NbHBIM | TMOJIHOM
BCE BbInonHeHs! | B MOJHOM u obbeme 6e3
3a/laHusl, HO | BCe 33/jaHusi | oObeMe, HO | HeCyIeCTB | HeJOuyeToB
He B B TIOJTHOM HEeKOTOpble €HHBIMHU
[OJTHOM obbeme, HO | ¢ HejioueTaM
obbeme HEKOTOpble | HejjoueTaMM | U,
C . BBINOJIHEH
HeJloueTaMu bl BCe
3ajlaHusi B




TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI TIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKY TIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTb Ha/lure | TPOZIeMOHCTPHP peleHnn perIeHnx
Hagblku pelleHust peleHnn TOZIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZJapTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMernu X 33714 C HBIX 33/ja4
X 3a/jau ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHUOKK u oLIMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkas1a oLeHUBAHUA MPU MPOMEXYTOYHOMN aTTeCTaluu
Omnenka YpoBeHb NO/IrOTOBKHA
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
IUCLIMIUIAHA, COpPMUPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHPOBaHbI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpasjeHa
JUCLIIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMEe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMHPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | XoTs Obl OZHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0XO0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 ChOPMUPOBaHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00ydyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TunoBble 3ajjaHus (OLEHOYHOEe CPeACTBO - 3ajiauM) AJIA OIeHKH C(HOPMHPOBAHHOCTH
kKommneTennyu OTIK-1

1. ITnomaae 00KIaMOK TUIOCKOTO KOHZEHCaTopa S, pacctossHue Mexay Humu d. Kak uameHHTCS
eMKOCTb KOHJIEHCAaTopa, eC/Iid MeXX/y ero 00K/IaZIkaMy TIOMeCTHTh MeTa/TMYecKyro TJIaCTHHY
TosMHbI d/3 1 riowaau S?

2. B opHOpogHOM E neprieHAVKYJ//ISPHO  HarpaBJ/IeHUIO TI0J1S
pacrio/ioyKeHbl /iBe IJIOCKKMe paBHOMEPHO 3apspkKeHHble TU1acTUHbI ioiasu S. [loBepxHOCTHas

9JIEKTpUUYECKOM  T110Jie  HaIlps>KeHHOCTU



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
MapsiueB Muxaun OneroBuy, KaHauAaT PU3NKO-MaTeMaTUueCKUX HayK
Benosa Osnbra BacunbeBHa.

3aBenytomuii kadezapoii: UynpyHoB EBrenuit BnagumupoBuu, 1OKTOp GH3UKO-MaTeMaTUUeCKHUX
HayK.



ITporpamMmMa oob6peHa Ha 3acejaHuM MeToAnueckou komuccuu ot 09.01.2024, nmpotokon Ne 6/H.
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