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1. Mecto pucyuninHsbl B cTpyktype OITIOII

IMuctynuaa 51.0.08.03 31eKTpruuecTBO U MarHeTU3M 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{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
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-mamemamuueckux U |Kaaccuueckou
MamemMamu4ecKux u () 3 Konmponbhbie
UML) ecmecmeeHHbIX HAYK 8 | 31eKMpOOUHAMUKU 8 8aKyyMme,
(unu) ecmecmeeHHbIx . y P Yy 80NpoChl
HayK & cgpepe ceoeli cpepe cgoetl NpPOBOOHUKAX, OU3NEKMPUKAX,
npogeccuonaboli | PodeccuonansHol MazHemuKax, 3akoHbl Oma u
dessimenbHOCMU; desimesbHOCMU Kupxzodga.
OIIK-1.2: ¥Ymeem npumeHsimb
u3uiecKue 3aKoHbl U
¢ OIIK-1.2:
mamemamuyeckue Memoobl
Ymeem npumeHsimb 3aKOHbL
0714 pewleHust 3a0au .
Kaaccuueckoll
meopemuy4eckozo u
3/1eKMpoOUHAMUKU O/151 AHAAU3A
NpUK1adHo20 Xapaxkmepa o
3/1eKMPOMAazHUMHbIX noell 8
OIIK-1.3: Bradeem Hasblkamu
B DA3NUYHBIX Cpedax.
UCNONb308aHUS 3HAHUL
¢usuxu u Mamemamuxu npu
pewenuu npakmuyeckux 3adau | OTK-1.3:
Bnadeem HasbiKamu peuieHus
3a0au Kaaccu4eckotl
3/1eKMpPOOUHAMUKU,
OCHOBbIBASAC HA 3HAHUSX,
No/My4YeHHbIX 8 X00e 0C80eHUS!
OUCYUNAUHBI.
3. CTpyKTypa U cojep)kKaHHe AUCIUILIAHbI
3.1 TpyA0eMKOCTb AUCLUII/IUHBI
ouyHasA
O011as TPy/J0EMKOCTBD, 3.€. 4
Yacos o yuedGHOMY I/IaHY 144

B TOM 4uc/ie

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHasi padoTa):




- 3aHATHSA JIEKI[HOHHOT'0 THIIA 64

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYeCcKue 3aHATHs / 1abopaTopHbIe PaGoThI) 32

- KCP 2

caMocTosTe/IbHasA padoTa 10

ITpomexyTouHas arrecTanusa 36
IJK3aMeH

3.2. CojepkaHve IUCLIANIVHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkaoeMuuecKux uacos u 8uobl yueOHbIx 3aHsimuli)

HaumeHoBaHMe pa3fiesioB U TeM JUCLMIUIUHBI Bcero B TOM UHCIe
(uacsr)
KonTakTHas pabora (pabota Bo
B3aMMOJEeNCTBUY C MperojjaBaresiem),
Yyachl U3 HUX
3aHATHS CamocrosiTesibHast
CeMHUHapCKOro paGora
3aHATHS THIa obyvatomerocs,
JIEKLMOHHOTO | (rpakTHueckue | Bcero 4ackel
THIIa 3aHATHsI/mabopa
TOpHbIE
paboThI), yachl

0 0 0 0 0

¢ 0 o o) ¢

0 0 0 0 0
Tema 1 Bresnenue 4 2 2 4
Tema 2 DneKTpocTaTHKa 8 4 3 7 1
Tema 3 PaboTa Cus1 3/1eKTPOCTaTUUECKOTO MOJIsSk 8 5 2 7 1
Tewma 4 DHeprusi 3/1eKTPUYECKOr0 OIS 6 4 2 6
Tema 5 DyiekTprueckoe 1ose B IPUCYTCTBUM MTPOBO/JHUKOB. 9 5 3 8 1
Tema 6 DnekTprueckoe 1oje B IPUCYTCTBUU JU3IEKTPUKOB. 10 6 3 9 1
Tema 7 DnieKTpOHHas TeOpHsl TIOJISIPUA3ALN JUS/IEKTPAKOB. 5 4 4 1
Tema 8 ITocTOSHHBIN 3/IEKTPUUYECKHI TOK 7 4 2 6 1
Tema 9 ITocTosiHHOE MarHUTHOE T10JIe 9 5 3 8 1
Tema 10 MarauTHOe 1071 B TPUCYTCTBUM MarHeTHKOB. 9 5 3 8 1
Tewma 11 Ilpupopa gua- , beppo- 1 NapaMarHeTH3Ma. 4 4 4
Tema 12 DneKkTpoMarHUTHasi UHAYKLUS 10 6 3 9 1
Tema 13 Toku B pas/U4HbIX cpefiax 10 6 3 9 1
Tema 14 YpaBHeHust MakcBenia 7 4 3 7
Arrecranus 36
KCP 2 2
Utoro 144 64 32 98 10

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. BeesieHre. DieKTpOMarHuTHOE B3aMMO/eCTBYE U ero MecTo CpeAiy APYI'UX B3aUMO/eCTBUI B IIpUpoOZe.

DneKTpuueckuii 3apsisi. Mukpockonuueckue HocuTeu 3apsga. OnbiT MusuivkeHa. 3aKOH COXpaHeHUst

3JIGKTPHUUYECKOI'O 3apsid.




2. DnektpocTaTvKa. 3akoH Ky/ioHa U ero mosieBasi TpakTOBKa. BeKTOp HanpsiKeHHOCTH 371EKTPUYECKOTO MOJIS.
[IpUHLIUTI CyTIePITO3UIIMH 3/IeKTPUYeCcKuX Tojiel. [I0TOK BeKTopa HarpsbKeHHOCTU JIEKTPUUeCKOTO OIS,
Teopema Octporpazckoro-I'aycca, ee ripeicTapieHue B quddeperiianbHon popme. Teopema WpHiioy.
OnexkTpudeckuit aumnosb. [Tose gumnoss. Cuiel, AelCTBYOIIYEe Ha JUIO/b B 37IeKTPUUeCKOM TI0JIe.

3. PaboTa CH/T 3/IEKTPOCTaTHUECKOT'O TOJIsA. DHEPrHs 37IeKTPUUECKOTO 110151, [T0TeHIMaTbHOCTD 3/IEKTPUUECKOT0
nionst. [Toreniman. HopMmupoBka roTeHipana. CBsi3b MOTeHIMa/a C BEKTOPOM HarpsbkKeHHOCTH
3/1eKTpOCTaTUUecKoro rnoss. LIMpKy/siius BeKTopa HalpshKeHHOCTU 371eKTPOCTaTHUeckoro noJsi. Teopema o
LUPKYJ/ISILUM U ee TIpe/icTaBeHye B auddepeHnuansHoi dopme. YpaBHeHue [TyaccoHa U MaTeMaTHUeCKast
TOCTaHOBKa 3a/au

3/IeEKTPOCTaTUKU. POsIb rpaHUYHBIX YCI0BUM. DHEprusi CUCTeMbI 3/1eKTPUYeCKHX 3apsi/ioB. DHeprus
B3aUMO/IeMCTBUSI 1 COOCTBEHHAst SHEPrusi. JHEPrHsi IeKTPOCTaTHUECKOTO TI0JIs U ee 00beMHasi TVIOTHOCTb.
OHeprusi 371eKTpUYeCcKOoro AUIIOJISE BO BHELIHEM I10JIe.

5. DrnekTpuyeckKoe 1ose B IPUCYTCTBUY NPOBOJHUKOB. HanpsykeHHOCTB 107151 y IOBEPXHOCTH U BHYTPU
TpOBOJIHMKA. PacripeziesieHue 3apsifia 1o MOBEPXHOCTH MPOBOJHUKA. DJIEKTPOCTaTHYecKas 3aiuTa. VismepeHue
TMOTeHL|Mazna MPOBOJAHKKA. DKBUIIOTeHIIMa/IbHbIe TIOBepXHOCTH. MeTo 3epKaibHbIX n300paskeHni. CBsi3b
MeX/y 3apsZ,0M U MOTEeHLMAa/I0M POBOJHUKA. D1eKTpoeMKOCThb. KoHeHcaTophl. EMKOCTE MTOCKOTO,
chepruecKoro v LUWIMH/PUUYECKOT0 KOH/IeHCaTOPOB. DHeprus 3apshbKeHHOro KoHzeHcaropa. Chibl,
JIeMCTBYIOLMe Ha TPOBOJHUKU B 3/IEKTPUUECKOM T10JIe.

6. DJIeKTpUYECKOe T10Jie B TIPUCYTCTBUU JAUJIEKTPUKOB. [In3/1eKTpuky. BekTop nossipusariuu. CBoOOAHbIE U
cBsi3aHHbIe 3aps/bl. CBsi3b BEKTOpa MOJISPU3aLii CO CBSI3aHHbBIM 3apsiioM. BeKTop 3/1eKTpryecKoil MHAYKIMH.
JwsnekTpuueckasl IpOHULIAEMOCTb M JU3JIeKTpUUecKas BOCIIPUMMUMBOCTS BelllecTBa. MarepuanbHoe
yPpaBHeHUe [/l BEKTOPOB 5/71eKTpuueckoro rnosist. [IoHsaTre o TeH3ope JUa/1eKTpUUeCcKOi IPOHULIAeMOCTH.
Teopema Octporpazckoro- ['aycca B mpucyTcTBUM ANW3/1eKTPUKOB. Ee nuddepenimansruas ¢popma. I'pannunsle
YCJIOBUSI [I71s1 BEKTOPOB TIOJISIpU3aLiuy HampsDKeHHOCTU M MHAYKLMM 37eKTprdeckoro moJs. [Ipenomnenue
JIMHUM N0JIIpY3aLiuY, HalIPSDKEHHOCTU U MHAYKLMY Ha TPaHuLie NBYX NU3/1eKTPUKOB. [IpUHLIMNIMaIbHbIe
MeTO/bl U3MepeHHsl HalPSUKEHHOCTU U UHAYKLMH 3/IEKTPUUYECKOro T0JIs1 B OJHOPOAHOM AU3/eKTpUKe. DHEPrUst
JIM3JIeKTPUKA BO BHEIIIHEM 3JIeKTPUUECKOM Mosie. [IoHAepOMOTOPHBIE CUJIBI B 3/IEKTPUUECKOM I10J1€ U METO/bI
VX BBIYNC/IEHUS.

7. D7IeKTPOHHAas Teopus MOJIIpU3aLiuM JU3JIeKTPUKOB. JIoKasbHOe rosie. HeromnspHele auanekTpuku. @opmyiia
Kinaysuyca-Moccotu. [Tonsipasle ausnektpuky. @yHkius JlawkeseHa. ITospysaiivisg MOHHBIX KPUCTALIOB.
IMTupoanekTpuku. [IpsiMoii 1 06paTHbINM TThe303¢GeKT U ero mpuMeHeHre. CerHeTo3/1eKTPUKU. [loMeHHast
CTPYKTypa CerHeto3/1eKTpUkoB. I'ucrepesuc. Touka Kropu cernerosnekrpuka. [Ipyumenenve
CErHeTO3/1eKTPHKOB.

8. CrauyoHapHbIi 3/1eKTpruueckui ToK. Cuila U IVIOTHOCTh TOKa. JINHUY ToKa. D/1eKTprUYecKoe IoJjie B
TIPOBO/IHHKE C TOKOM M €r0 UCTOYHHKU. Y paBHEHHE HelpepbIBHOCTU. Y CJIOBHE CTAalJMOHAPHOCTH TOKaA.
OneKkTpuyeckoe HarpsbkeHre. 3aKkoH OMa /17151 yyacTKa Lienu. DJIeKTPOCOTIPOTHBIeH e, Y Je/lbHast
3JIeKTPOTIPOBOJHOCTH BellecTBa. [nddeperipansHas ¢popma 3akoHa OMa. PaboTa 1 MOIITHOCTh TOKA. 3aKOH
Ixoyns-Jlentia u ero auddepennmansHast popma. Ctoponnue cusbl. I/IC. 3akoH OMa /17151 3aMKHYTOM 1IeTTH.
ITpaBuna Kupxroda. Toku B Cr/IOIIHBIX cpefiaX. 3a3eMyieHUe. 3aKOH COXpaHeHUs! SHepruu Ji/1s Liereil
MOCTOSTHHOI'O TOKA.

9. [TocTosiHHOE MarHUTHOeE ToJie. JeKTpoMarHeTusM. MarautocraTvka. B3aumogeiicTBre TOKOB. DeMeHT
ToKa. 3akoH buo-CaBappa-Jlamiaca u ero noseasi TpakTOBKa. BekTop MHIYKLIMM MarHWTHOTO 11oJisi. [lelicTBue
MarHMTHOTO M0Jis Ha TOK. 3akoH Amriepa. Teopema 0 LIMPKYJ/ISILIMM BeKTOPa MHAYKLMK MarHUTHOTO TIOJISI.
OuddepeHiyanbHas hopMa TeopeMbl 0 IUPKYJIALKMU. BuxpeBoii xapakTep MarHUTHOTO T10/1s. BeKTOpHBIH
noTeHLMas. Ero cBA3b C BEKTOPOM MHAYKLMA MarHATHOrO MoJisi. OTCyTCTBHe B IPHPO/ie MarHUTHBIX 3aps/0B.
OneMeHTapHbIY TOK U €r0 MarHWTHBIN MOMeHT. I1o/ie 3/1eMeHTapHOI 0 TOKa. D/leMeHTapHbIM TOK B MarHUTHOM
riosie. TToHsITHie 0 MAarHUTHOM [TUTIONh-TUTIONFHOM B3auMoeticTeun. Cusia Jloperra. Sddekt Xosa.
MarHuTHoOe ToJie JBWXKyIerocs 3apsifia. [loteHiuanbHas ¢yHKLMs TokKa. [I0TOK BeKTopa MarHUTHOW MHAYKLUU
(MarHuTHBIM OTOK). Ko3dduiiveHT caMonHyKIMK (MHAYKTUBHOCTh) KOHTYpa. Koaddurment



B3aUMOUH/YKLIUN.
10. MarHuTHOe 1oJjie B IPUCYTCTBUNA MarHeTHUKOB. [I0oHATHe 0 MOJIeKy/IApHBIX TOKax. Bekrop
HaMarHU4eHHOCTH U ero CBsi3b C MOJIeKYJIAPHBIMUA TOKaMU. BeKTOp HanpsyKeHHOCTU MarHUTHOTO T10JIS.
MarHuTHas IPOHULIAeMOCTb U MarHUTHAs! BOCIIPUMMUYUBOCTS BelllecTBa. MarepuaibHOe ypaBHeHUe J1J1s1
BEKTOPOB MarHUTHOTI'O TIOJ/IS1. IOHATHE O TeH30pe MarHUTHOM MPOHULIaeMOCTH. ['paHUYHbIe yC/I0BUS [/
BEKTOPOB HAalpsUKeHHOCTH U UHYKLIMY MarHUTHOTO I10J11. MarHUTHO 11071e B II0JIOCTU B OJHOPOJHOM
MarHeTuke. IIpyHIMNMaNbHbIE METObI U3MEPeHNUst HAalIPSDKeHHOCTU U UHAYKLUU MarHUTHOTO T10JI51 B
MarHeTHKax.

11. Ilpupoga sua- , ¢peppo- v napamarsetusma. Knaccruukaryss MarHeTUKOB: jUuaMarHeTHKH,

rapamarHeTUKU U (peppoMarHeTHky. Kiaccryeckoe onvcanye framartsetusma. JlapMoposa Inpeljeccusl.
OO6bsicHeHHe TTapaMarHeTr3mMa 1o JlamkeBeHy. 'MpoMarHuTHOe oTHoIeHre. OmnbIThl DHHIITelHA-e-1"aa3a.
OmneiT BapHetTa. ®eppomarHeTuky. [loMmeHHas CTpyKTypa. I'ucrepesuc Hamaranuvsanus. Kprsas CrosieTeoBa.
OcrarouHast ¥ KO3pLUTHUBHAS UHAYKLMA. TemnepaTypHas 3aBUCHMOCTb HaMarHW4eHHOCTH. Touka Kropu.
Cunbl, fefCTBYIOLMe HA MaTHETUKY B MarHUTHOM rosie. MarHUTHBIE MaTepyasbl M UX IPUMEHeHHe.

12. JneKTpoMarHuTHast UHAYKLMSA. 3aKOH 3/1eKTpOMarHuTHON UHAyKIKu Papajies v ero GopMyaupoBKa B
muddepentuansHoi Gopme. [IpaBuo JleHua. IHAYKLMOHHBIE METOALI M3MePeHHs] MarHUTHBIX rosieil. Toku
®yko. MarauTHasi 3Heprust KOHTypa ¢ TOKOM. MarHuTHasi S3Heprusi COBOKYITHOCTU KOHTYPOB C TOKOM. DHeprus
MarHuTHOro 1osist. O6beMHast TVIOTHOCTb SHEPTUM MarHUTHOTO TI0JIsl. DHEPrysi MarHUTHOTO TIOJIS B BeLIleCTBe.
13. Toku B pa3nuuHbIX cpefax. MexaHu3M 3/1eKTPONpPOBOAHOCTH. [TpoBoAHUKN. OCHOBHBIE MOJIOXKEHUS
KJIaCCUYeCKOU 3/1eKTPOHHOW Teopuu rpoBogumocty Jpyze-Jlenta. OmnbiTel TomeHa v CTbtoapTa. 3aKOHBI
Owma u [IxoyJsisi-JIeHlla B Kaccuueckoi Teopuu. 3akoH Buemana-®panua. TpyAHOCTH KJlaCCUUeCKOW TeOPUM.
[ToHsTHE O 30HHOU TeOpUH TBePABIX Te/l. JHepreTUUeCcKUe YPOBHU U ()OPMUPOBaHNe SHepPreTUYeCcKHX 30H.
[Mpunun [Maymm. Cratuctrika @epmu-upaka. [TomnynpoBogHukr. OcoO6eHHOCTH 30HHOM CTPYKTYPHI
[IN3/1eKTPUKOB, TIOJYTIPOBOAHUKOB U MeTasuIoB. KOHTaKTHEIe siBfieHHsl. KOHTaKTHasi pa3HOCTh MOTeHLMaoB.
TepmosnekTpryecTBo. TepMo3/ekTpoaBrKylas cuna. Tepmonapel. OddekT [ensThe. SIBneHue ToMcoHa.
CaepxnpoBoUMOCTE. OCHOBHBIE CBOMCTBA CBePXMPOBOAHUKOB. JddekT MelicHepa, KpUTUUYECKOe MarHUTHOe
niosie. [IpumeHeHre CBepXIIPOBOSHUKOB. DJIeKTPOINUTEL. 3akoH Papafies. Toku B razax. OCHOBHbIE TUIIbI
ra3oBoro paspsza. IlnasmeHHoe cOCTOsIHUE BellleCTBa. DJ/IeKTPONPOBOAHOCTS T1a3Mbl. D/IeKTPUUYECKUN TOK B
BaKyyMe. JJIeKTPOHHasl SMUCCHUSL.

14. YpaBHenus MakcBesuia. JneKTpoOMarHUTHOe Tose. Y paBHeHUs MakcBesia Kak 00001ieHe
5KCMepUMeHTaIbHBIX JaHHBIX. TOK cMelrieHrs. BuxpeBoe snekTpuueckoe rosie. B3arMHble IipeBpallieHust
3JIEKTPUUECKOT0 ¥ MarHATHOTO ToJiell. Y paBHeHHs1 MakcBesisia B UHTeTpaibHOU U AuddepeHIaabHON
dhopmax.

4. YueOHO-MeTOoaNUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BK/IIOUaeT B ceDds MMOATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3aZlaHUsIM [IJIsT TEKYIero KOHTPOJISI U TIPOMEXKYTOUHOM aTTeCTaldd 0 UTOTaM OCBOEHHS JUCLATUIAHBI
MIPUBEJIeHHBIM B II. 5.

Vpopos U. E. N83. DyieKTpoMarHeTu3Mm : OCHOBHBIE 3aKOHBI : yueb. mocobue Jjist CTYZeHTOB BY30B. -
11-e u3a. - M. : JTaboparopusi 3HaHwmi, 2019. - 319 c. : un. - (O6ujas ¢usmka). - ISBN 978-5-00101-
150-7 : 660.00.

ITepoB A. A. MaremaTuueckrie MeTO/IbI B Kypce obiiieli ¢hr3uku : yueb. mocobue fjis CTyJeHTOB
HHI'Y, obyuatommuxcsi mo HarnpassieHusM moAroT. 03.03.02 "dwusuka", 11.03.04 "OnekTpoHUKa 1
HaHOo31eKTpoHUKA", 28.03.01 "HaHoTexHosiornu u MUKpocrcTeMHas TexHuka', 09.03.02
"NudopmanionHble cucteMbl U TexHooruu'" / A. A. Ilepos, B. U. Ilepoa ; HHI'Y. - Hwkuui
Hogropop : U3a-so HHI'Y, 2022. - 186 c. - ISBN 978-5-91326-723-8 : 87.06.



5. @®OoHJA OLEHOYHBIX CPEJCTB //Il TEKYIero KOHTPOJIA YCIEeBaeMOCTH W HNPOMEXYTOYHOM
aTTecTalyy Mo JUCIUIIMHE (MOY/II0)

5.1 TunoBble 3afiaHUs, HeO0X0JUMBbIE /ISl OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIIeBaeMOCTH C yKa3aHHeM KpHuTepHeB UX OLleHNBaHUSA:

5.1.1 TunoBble 3ajaHust (oreHOYHOe cpeAcTBO - KoHTposbHasi padora) /il OLEHKH
chopmupoBanHocTu KomnereHuu OITK-1:

1. /IBa ToueyHbIX 3apsJa — OTPHULATeIbHBIN, PaBHBIN 110 MOAYMO 3 MKKUI, ¥ TO0KUTeJTbHBIN,
paBHbIM 110 MoAym0 4 MKKJI, pacriosiokeHbl Ha pacctosiHuu 1 M gpyr ot gpyra. Ha paccrosiHumn
1 MeTp OT KaXKZ,0ro 13 3TUX 3apsiZi0B ITOMeILAaoT MOJIOKUTe/IbHBIN 3apsif Q, MOZyJ/Ib KOTOPOTrO
paBeH 2 MkK/1. Onipegienite Moy /b CUIIBI, IeHMCTBYIOLLEH Ha 3apsi Q co CTOPOHBI IBYX
Apyrux 3apszos. OTseT BblpasuTe B MH 1 OKpyr/vdTe /10 LjeJIoro uucia.

2. Ilap paguycom 10 cM paBHOMEPHO 3apsbKeH 3/1eKTpUUYeCcKUM 3apsijoM. B Tabnuiie
Tipe/iCTaB/IeHbl pe3y/bTaTbl U3MepeHUH MOZyJIsl HaNpsDKEHHOCTU E 3/1eKTpruyeckoro mosist ot
PacCTOsHUA 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/IOYHBIA KapKac, U30THYTHIHN B BUzie OyKBHI I1, 3apshkeH paBHOMEPHO T10 JyTiHe
TMOJIOKUTEe/bHBIM 3apsifioM. OnpeieniTe, Kak HanpaB/leH OTHOCUTE/IbHO PUCYHKA BEKTOP
HaNpsUKEHHOCTH 3/1eKTPOCTaTUYECKOTO 11018, CO3,aBaeMOr0 3TUM 3apsKeHHBIM KapKacoM B TOUKe A.

KakoBa pa3sHOCTh MOTEHIIMAI0B MeX/Ty TOUKaMU TI0JIs, eC/IU TIPY fepeMeltieHny 3apsizia 12 MkKi 13 ofHOM
TOYKH B JPYTYIO 3JIEKTPOCTaTUUecKoe 1oJie coBepiiaeT paboty 0,36 M/x? (OTBeT /jaTh B BOJIbTAX.

4. . [IBe maparuienbHble MeTa/UTHUeCKHe TUIACTHHBI OOJIBIIINX pa3MepOB PacCIio/IOXKeHbl Ha pacCTOsTHUM d
JIPYT OT [Ipyra U MO/K/II0UYeHbl K UCTOYHHUKY TTOCTOSTHHOT'O HarpsbkeHus (puc. 1). [Tnactunbl
3aKpenuiv Ha U30JIMPYIOLUX IMOACTaBKax U CIIyCTd [J/IUTe/IbHOe BpeMs OTKJIFOUU/IN OT UCTOUHHKA

(puc. 2).
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Puc. | Puc. 2

OTBeTbTe Ha C/le/lyIoLI1e BOIPOCHI:

1) HanpspkE€HHOCTD 3/1eKTPUUECKOTO T10J1s1 B TOUKe A 6oJblile, ueM B Touke B?
2) INoTeH1Man 31€KTPUYECKOTO TIO/Is B TOUKe A Oosibitie, ueM B Touke C?

3) Ecnu yBemMUUThL pacCTOSTHUE MeXKy TIaCTUHaMU d, TO KaK W3MeHSITCs HalpsKEHHOCTD
3/IEKTPAYECKOrO 110151 B Touke C?

4) Eciv 1y1aCTUHBI OJTHOCTBEO TIOTPY3UTh B KEPOCHH, TO KaK U3MEHUTCSI SHEPTHUs 3/IeKTPUUYECKOT0
T10J151 KOHZleHcaTopa?

6)Ecnu poBHO mocepeiiHe MKy IJTaCTUHAMU KOHZIeHCaTOpa BCTaBUTh METa/I/TMUeCKYIO TI/IaCTUHY
TOJILMHOM d/2, To yeMy Oy/ieT paBHO U3MeHeHHe SHePriuM 3JeKTPUUecKoro ToJisi KOHZeHcaTopa?

KpuTepuu oneHuBanus (oneHoUHoe cpeAcTBO - KoHTpo/IbHast padoTa)

Orenka Kpurepuu oLieHMBaHUs

3dUTEHO — yCIIeIIHOEe BBITIOJIHEHKUE ITPAKTUYECKUX 3a,[[aHPII>i, BbIIdHHBIX IIpErioaaBaTeieM,
3aUTeHO |BJjidaJ€eHHeE IMPOTrpaMMHBIM MaTe€pPUa/IOM, ITIOHMMaHKe CYIHOCTH paCCMaTPHUBAEMBIX ITPOLIEeCCOB U
HBHEHHﬁ, yMeHHe CaMOCTOATE/IbHO 0003HAUNTL TOUKU aKTUBHOT'O POCTa HOBOI'O 3HAHUWA

He 3a4T€HO — HEBBITIO/IHEHHUE TIPAKTUYECKUX BHAHHI/Iﬁ, BbIJdHHBIX ITpEI1ogaBaTe/ieM, MoJIHOe
He w
HeroHHMaHHKe CMbIC/Id np06neM, He JOCTAaTOYHO I0JIHOE BJd/leHrWe TEpDMHUHOJ/IOTMEN, HEYMEHNE
3a4TeHO
CaMOCTOATeTbHO 0003HAUNTE HpO6]IeMH]>Ie CUTYyalUH.

5.1.2 TunoBble 3afaHus (oreHoUHOe cpe/cTBO - Ko/1/I0KBHYM) A/iA OLfeHKH C()OPMHPOBAHHOCTH
komneteniuu OITK-1:

® BekTop Hanps>KeHHOCTH 3JIEKTPUYECKOTO T0JIS.

¢ TIpuHLMM CYTIepPIIO3ULIUU 3/IeKTPUUECKUX ToJiel

¢ T[IoTOK BeKTOpa HaMpsKeHHOCTH 37IEKTPUUYECKOTO TTOJIS.

¢ Teopema Octporpazckoro-I'aycca B uHTerpajpHou 1 quddepeHianbHON Gopmax.
¢ PaboTa cun 3/1eKTpoCTaTUIeCKOro TOJs.

¢ TloTeHIMan 371eKTPUUECKOTO TIOIS.

¢ HopmupoBKa MOTeHIMaa 3JIeKTPUUECKOT0 MO,

e (CB#3b MOTeHI[Ma/a ¥ HATIPSDKEHHOCTH 3JIEKTPUUECKOTO TTOJIS.

¢ TlupKysALKs BEKTOpa HAMPSHKEHHOCTH 3JIEKTPOCTAaTUUECKOTO TTOJIS.

¢ DHeprusi CUCTEMBI 3/IEKTPUUECKHX 3apsifIOB.



® DHeprus B3auMO/eNCTBUS 3apsii0B.

* CoOcTBeHHast 3HePTUsl CUCTEMBI 3apsi/iOB.

* OHeprus 3/1eKTpocTaTU4ecKoro nossi. O6beMHasi IJIOTHOCTb SHEPIUH 371eKTPOCTaTUUECKOro OIS
¢ (CB#I3b MeX/Y 3apsJ0M U MOTEHLMA/IOM IIPOBOJHUKA.

¢ EMKOCTb yeMHEeHHOI'0 IIPOBO/IHUKA.

¢ KongeHncaropsl. EMKOCTb [1710CKOr0, C(pepruecKoro U LWIMHPHUYECKOr0 KOH/IeHCaTOPOB.
® DHeprud 3apsUKeHHOT0 KOHJ|eHcaTopa.

e Cwibl, JeMCTBYIOIIME Ha TPOBOJHUK B 37IEKTPUUYECKOM TI0JI€.

¢ Bexrop nosnsgpusanuu.

® (CBo0OozHBIE U CBSI3aHHBIE 3aps/bL.

¢ (CB#I3b BEKTOPA IOJISIPU3ALIAN CO CBS3aHHBIMU 3apsiflaMU.

® BekTop 3/1eKTpUYeCKOW UHAYKLIH.

¢ JlusseKTpuyecKasi IPOHMLIaeMOCTb U JU3/IeKTpUUecKast BOCIIpUMMYUBOCTD BellleCTBa.

* MarepranbHble YpaBHeHHs /1JI1 BEKTOPOB 3/IeKTPUYeCKOro MOJIs.

¢ DJIeKTPOHHAs TeOpUs MOJSIPU3ALIUU JU3/IEKTPUKOB.

¢ HenosnspHble JU3/IEKTPUKH.

e @opmyna Kiaysuyca-MocoTTu.

¢ TJlondpHble AU3IEKTPUKU.

¢ @yHKUUs JIaHKeBeHa.

¢ [losspu3aniyiss MOHHBIX KPUCTAIOB.

Kputepumn onjennBanus (oneHouHoe cpeAcTBO - Ko/1okBuym)

OueHka Kputepuu orjeHMBaHNA

3aUTeHO — yCIIeIIHOE BBITIOIHEHHWE TIPAKTUYECKUX SBAHHHﬁ, BbIIdHHBIX IIpEerioJaBaTesieMm,
3aUTeHO |BJjiaJ€HHe IMPOrpaMMHBIM MaTe€pUaioM, ITIOHMMaHKe CYIHOCTH paCCMaTPpHUBAEMBIX ITPOLIeCCOB U
HBHEHHﬁ, yMeHHe CaMOCTOATE/IBHO 0003HAUNTL TOUKH aKTUBHOTO POCTa HOBOI'O 3HAHHWA

He 3a4TeHO — HEBBITIO/IHEHHUE TIPAKTUYEeCKUX BH,ELaHI/H‘/’I, BbIJAHHBIX ITpEeI1ogaBaTe/ieM, rojiHoe

He o
HeIrlIOHMMaHKe CMbIC/Ia HpOGHEM, He JO0CTaTOYHO I10/IHOE B/Id/leHre TeEpDMHWHOJ/IOTHEeH, HEYyMEHN e

3auTeHO
CaMoCTOSTeTbHO 0003HAUUTE TIPOOIEMHBIE CUTYAIHH.

5.2. OnucaHue KA/l OLeHUBAHUsI Pe3y/IbTaTOB 00yueHHs M0 JUCLIMILIMHE MPU MPOMEe)XXYTOUHOMN
arrecTanuu

Illkana ouneHuBanus c)OPMHPOBAHHOCTH KOMIIETEHI[UHN

YpoBen

b

chopmu Hey/l0BJIETBOP | YAOBJ/IETBO o4YeHb

TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO

POBaHH HTe/IbHO pUTe/ILHO X0pOoI1I0

oCTH

KoMIer

eHIuI

(uHpUK

aropa

AOCTHK He 3a4TeHO0 3aUTeHOo

eHus

KoMIeT

eHIHii)

3HaHus OtcyTcTBUE YpoBeHb MuHumaneH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3HaHUU 3HaHUM HIDKe 0 3HaHUM B 3HaHUM B 3HaHWUM B 3HaHUH B
TeopeTHuecKoro MHHHUMaJbHbIX JIOIyCTUMBI | 0OBEME, obneme, obbeme, obbeme,
MarepHara. TpeboBaHUI. 1 ypoBeHb COOTBETCTBY | COOTBETCTBY | COOTBETCTB | IpeBbIIIAOLIe
HeB03MOKHOCTb Vmenu mMecTo 3HaHUM. 01IeM o1IeM yIolieM M IIpOrpamMMy




rporpamme
OLIEHUTb TIOJTHOTY rporpamMme
o TIO/ITOTOBKH
3HAHUI JonymjeHo TIO/JITOTOBKH TornyeHo rporpaMme
BCJIE[ICTBHE MHOTO0 . JonyueHo | ° y TMO/ITOTOBK
rpyObie OIIHUOKK HECKOJIbKO TIOATOTOBKH.
OTKaza Herpy0bIx HECKOJIbKO u. Ommbok
HecyIecTse
obyuatoierocs ot oboK Herpy6bIx HHEIX HeT.
oTBeTa ormbok
oumbok
IIpogemoHc
TPHPOBaHBI
[Tpomemonc PHp
[IpogemoHc | Bce
ITpozieMOHC | TPHUpPOBaHbI
TPHUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | BCe
BCe YMeHVsL. IIpogeMoHCTp
OCHOBHBIE OCHOBHBbIe
OrcyTcTBHE OCHOBHBIe PemieHs! VIPOBaHbI BCe
ITpu peleHnn yMeHUsl. YMeHMUSsI.
MHMHHMMA/IbHBIX YMeHMUsI. BCE OCHOBHbIE
. CTaH/apTHBIX Peens! Periens! Bce
YMEeHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3ajiaq He THIIOBBIE OCHOBHBIe
HeB03MO>XXHOCTb OCHOBHbIe 3a/jaum C PeliieHb! Bce
TIPOZIEMOHCTPUD | 3afjaudl C 3a71auu C
OL|eHUTh Ha/lnuue 3a/jauu. OT/le/IbHBIM | OCHOBHbIE
Ymenus N OBaHbI HerpyObIMH | HerpyObIMu
yMeHHH BrinosiHeHbl | U 3a/lauM.
OCHOBHBIE omMbKaMu. | OmMOKaMH.
BCJIe/ICTBUE BCe 337laHMsI | HecylecTB | BoirmosHeHbI
yMeHus. ViMenu | BeinosnHeHsl | BbinosHeHbl
OTKasa B TIOJTHOM €HHBIMH BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aJjaHus
obyuarolerocs ot obbeme, HO | HeZjoueTaM | TOJHOM
omubKu 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTOpble | U, obneme Ge3
HEe B obneme, HO
c BBITIOJIHEH HeJloueToB
TIOTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
obneme c
3a/laHusl B
He/loueTaMu
TIOJTHOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHUMaJIbH ITposeMoHC
6a30BbIX ITpu peleHnH . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHBI ITpozieMOHCTp
HAaBBIKOB. CTaHJapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MOKHOCTB 3a7iaq He HaBBIKY TIPA npu .
JU1st HaBBIKU NIPU TBOPUYECKUN
OLIEHWTDb Ha/lMure | TPOZIeMOHCTPHP pelLIeHnH perIeHnn
Hagblku pelLeHyst peleHrr TOZIXO[, K
HaBBLIKOB oBaHbI Oa30BbIe CTaH/|apTHBI HecTaHzapT
CTaH/IapTHBI CTaH/|apTHBI perIeHNI0
BCJIE[ICTBHE HaBbIKY. VIMenn X 3314 C HBIX 3a/1au
X 3a7iau C X 3a7a4 6e3 HeCTaHZJapTHbI
OTKaza MecTo rpy0Obie HEKOTOPBbIM 0e3
HEKOTOPBIM omboK 1 X 3a71au
obyuarorijerocsi OT | OIIMOKK u OLIMOOK U
u HeJloueToB
oTBeTa HeJjoueTaMu HeJloueToB
HeJloueTaMu
IITkana oneHMBaHUA [IPU IPOMEXYTOUHOM aTTeCTaliiyu
OueHka YpoBeHb NOJrOTOBKH
MPEeBOCX0/{HO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHWe KOTODLIX HarpaBjeHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE He HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWS, YMeHWs, BJafieHWss I10 COOTBETCTBYIOLMM KOMIIETEHL[SIM Ha YPOBHE BBIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce kommereHuMM (4acTM KOMIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIMTUTAHA, COPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3auTeHo OUYeHb XOpOII0 Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIIMHA, COPMHUPOBaHBI HAa YPOBHE He HHXKe «0UeHb XOPOLLO»
XOpOILI0 Bce kommnereHuMM (4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLITUTNHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAoBjeTBopuTenb | Bce KomreTeHIMM (YacTd KOMIIETeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
HO [UMCLIUIJIMHA, COPMHUPOBAHBI Ha YPOBHE HE HWXKE «y/OBJIETBOPUTENBHO», TIPU 3TOM XOTS Obl
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTEIBHO»
HeyjoB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHAa Ha YPOBHE «HEY/|0B/I€TBOPUTEJIBHOY.
JIBHO

He 3a4YTeHO




TJI0XO0 XoTs1 6b1 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl W/IH HHbIE MaTepHa/ibl, He00X0JUMbIe /ISl OLEHKH
pe3y/IbTaTOB o00yueHHMsI Ha TMPOMEXYTOUHOM aTTeCTallid C YKa3aHHMeM KpHUTepHeB HX
OIleHUBaHMS:

5.3.1 TunoBble 3ajjaHus (OLlEHOYHOEe CPeACTBO - 3ajiauM) A OIeHKH C(HOPMHPOBAHHOCTHU
koMmerenuu OITK-1

1. TTnomaae 00KIaMOK TUIOCKOTO KOHZEHCATopa S, paccTtossHue Mexay Humu d. Kak uameHHUTCS
eMKOCTh KOH/IeHCaTopa, eC/Ii MeX1y ero 00K/aZikaMyd TTIOMeCTUTb MEeTa/ITMYeCKYIO TIaCTHHY
ToMHbI d/3 1 riowaau S?

2. B OAHOPOJHOM  3/IEKTPUUECKOM TI0jIe  HANpsHKeHHOCTH EHepHeH,E[I/IKyIIIIHpHO HallpaBJ/JIEHWIO  T10JIA
pacIio/IoXKeHbI JBe TIJIOCKWe PaBHOMEDPHO 3apsKeHHbIe U1acTUHBbI iojaau S. [ToBepxHOCTHas
IJIOTHOCTL 3apsifia IJIaCTUH +0 U —O, PACCTOSHHE MeXAy HUMH d. Kakyro pa60Ty HY>XXHO

~g +&

COBEPUINTD, yTOOBLI TOMEHSATh IIACTUHBI MeCTAMU?

3. MarHuTHBIMA MOTOK Yepe3 HeTOJBIKHBIM KOHTYP C COTIPOTHB/IEHHEM R M3MeHsIeTCsl B TeueHHe
BpeMeHHU TTI0 3aKoHy P=at(t-t). HaliTu Ko/MuecTBO Terlia, BblJle/leHHOe B KOHType 3a 3TO
Bpemsi. IHlyKTUBHOCTbIO KOHTYpa IpeHeOpeus.

KpuTepuu onjeHnBaHus (0LleHOYHOE CPeACTBO - 3a/ja4uH)

OueHka Kpurtepun oLieHUBaHUs

TIPeBOCXO/HOE BJla/ieHe IPOrpaMMHbBIM MaTepUasioM, TOHUMaHKe CYL{HOCTU
paccMaTpUBaeMbIX TIPOLIECCOB U SIB/IEHUM, 3HaHKE OCHOBHBIX IT0JIO’KEHUIM
JUCLIMIUVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
TIPEBOCXOJHO aKTyalbHBIX 1pobsieM. JIoruuecku rocseoBaTe/ibHbIe, COJlep KaTe/bHbIe,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MIOHHOTO OusieTa 1 Ha
JIOTIOTHUTEIbHBIE BOTIPOCKI, CBOOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryeckas
4yacThb Kypca yCIellHO BbIIIO/JIHEeHa.

vcuepIibIBarolliee BaZieHre porpaMMHbBIM MaTepraioM, IOHUMaHue CYIIIHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U sSIB/IEHUH, TBED/0e 3HAHKEe OCHOBHBIX TTOJIOXKEHUH
JUCLIMIVIMHBI, yMeHUe [IPUMeHSTh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
OTJINYHO aKTyasbHbIX TIpo6sieM. JIornuecky rocsesjoBatesibHble, COZlepKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MIOHHOT0 OusieTa U Ha
JIOTIOTHUTETbHBIE BOTIPOCHI, CBODOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTruecKas
YyacTb Kypca yCIelIHO BhIMO/IHEeHa.

OueHb XOpOLLO TI0JIHbIE 3HaHUsI TPOrPaMMHOI0 MaTepyasa, paBUIbHOe IOHUMaHUe CyTH
BOTIPOCOB, 3HaHUeE OTpeZie/ieHrH, yMeHHe OPMYIMPOBaTh TE3UCHI U apI'yYMeHThI.
OTBeThl NIOC/I€J0BaTe/IbHbIE U B Lie/I0M [IpaBU/IbHbIE, XOTS JOMYCKA0TCS
HETOYHOCTH, 3HAKOMCTBO C OTZle/IbHbIMU TeopusiMy U haktamu. [IpakTrueckast




OrjeHKa

Kpurepuru orjeHUBaHUS

YacTh Kypca YCIIellIHO BbIIOJIHeHa.

XOPOILO

JIOCTaTOYHO TOJIHbIe 3HAHUS MPOrPAMMHOT0 MaTepuara, TpaBUIbHOe TOHUMaHe
CYTH BOTIPOCOB, 3HaHUe OIpe/ie/ieHuid, yMeHue (popMyIupoBaTh Te3UCh U
aprymeHTbl. OTBeTHI 10C/Ie[j0BaTeNbHbIE U B 11€JI0M MPaBU/IbHbIE, XOTS
JIOTTYCKaIOTCSl HETOUHOCTH, TIOBEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHbIMUA TEOPUSIMU
Y ¢aKTaMu, JOCTaTOYHO popMasbHOe OTHOLIeHHE K peKOMEeH/[OBaHHBIM [IJIst
MO/rOTOBKY MaTepuasaM. [IpakTuueckas 4acTb Kypca YCIeIlIHO BbITIOJTHEHA.

yZI0B/IETBOPUTE/ILHO

(parmMeHTapHble 3HaHUs], PacIyibIBUaThIe TIpeficTaB/ieHus o rpeaMete. OTBeT
COJIEP>KUT KaK TMPaBU/IbHbIE YTBEP)KAEHHUS, TaK U OLIMOKH, BO3MOXKHO, Tpy0ObIe.
VcripiTyeMblii TI7I0X0 OPUEHTHPYeTCs B y4eOHOM MaTepuase, He MOXKeT YCTPaHUTh
HETOYHOCTH B CBOEM OTBeTe Aake MOC/Ie HaBOZASIIMX BOMPOcoB. [IpakTryeckas
YyacThb Kypca YCIIellIHO BbIIIOJIHEHa.

HeY/I0B/IeTBOPUTE/ILHO

OTCYTCTBHE OTBETa XOTsI ObI HAa O/IMH U3 OCHOBHBIX BOTIPOCOB, MO0 rpyObIe
olIMOKM B OTBETAX, TIOJIHOE HETIOHWMaHHe CMbIC/Ia TIPo0JieM, He JOCTaTOYHO
TOJTHOE BJIa/IeHHNe TepMHUHO/IOTHel. TTpakTHUecKast 4acTh Kypca He BBITIONIHEHA UIH
BBITIO/THEHA He B MOJTHOM 00beMe.

I1JI0XO0

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOIMPOCa, MO0 TpyOble OMMOKY B OTBETAX,
TI0JTHOe HellOHWMaHKe CMbIC/Ia 1po6sieM, He BiiaJileHHe TePMHUHOJIOTHEH.
I[TpakTHyecKast 4acThb Kypca He BBITIOJTHEHA WM BLITIOJIHEHA He B IOJTHOM o0beMe.

5.3.2 TunoBble 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sIbHbIE BOMPOCHI) AJISI OLIEHKH

chopmupoBanHocTH KommeTeHnuu OITK-1

©ENOUEWN R

BekTop HarpsykeHHOCTH 371eKTPUYeCKOro I0JI.

[TpUHLIUIT CyTIepIIO3ULIUU /IEKTPUUECKHX TTO/Ieid

[ToToK BeKTOpa HAIpPsHKEHHOCTH 3/1eKTPUUYECKOTO TI0JIS.

Teopema Octporpagckoro-I'aycca B uHTerpaabpHoM 1 AuddepeHIManbHON popMax.
Pabora cus1 371eKTpPOCTaTHUeCKOTo TI0JIS.

[NoTeHMan 3/1eKTpPUYECKOrO MOJISL.

HopMmupoBKa rnoTeH1yana 3/1eKTpUYecKoro moJis.

CBsI3b NoTeHLIMaNa U HalpsDKeHHOCTU 3/1eKTPUYeCKOro IoJIsl.

LIupKyisiiyst BeKTOpa HapsLDKeHHOCTU 3/IeKTPOCTaTUYeCKOTO TTO0JISI.

10.3Heprus CUCTEeMBI 3JIEKTPUUYECKUX 3apsi/I0B.
11.3Heprus B3aMMOZENCTBUS 3apsifiOB.

12.Co0cTBeHHast SHEPTHSI CUCTEMBI 3apsIIOB.

13.3Heprus 3/ekTpocTaTdecKoro 1nossi. O6beMHasi IFIOTHOCTh YHEPTUH 3eKTPOCTaTHUECKOTO

T10JI4.

14.CBsi3p MeXXAy 3apsijOM U MOTEHLUAIOM IPOBOJHUKA.

15.EMKOCTb yeIMHEHHOT O TIPOBOJHUKA.

16.KonzeHcatopbl. EMKOCTE I/I0CKOTO, chepruecKoro 1 I[UINHAPHUYeCKOro KOH/IeHCaTOPOB.
17.3Heprus 3apspKeHHOI'0 KOHZieHcaropa.
18.Cussbl, gelicTByOLIMe Ha IPOBOJHUK B 3/IEKTPUUECKOM II0JIe.




19.BekTop nossgpu3aLuyu.

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

21.Cps3b BeKTOpa NOASIpU3aL[iM CO CBSI3aHHBIMU 3apsjaMHu.

22.BeKTop 3/1eKTpHUUeCcKoit UHIYKIUU.

23.InaneKTpryeckas NMpOHULIAEMOCTb U AU3/1eKTpUYecKasi BOCIPUMMYMBOCTD BEILleCTBa.

24.Matepua/bHble ypaBHeHUs /11 BEKTOPOB 3JIEKTPUUECKOTO I10JIsL.

25.D/1eKTpPOHHAs Teopus MOJIAPU3aLU AU3JIeKTPUKOB.

26.HenonsipHbIe JU31E€KTPUKH.

27.®opmyna Knaysuyca-MocorTu.

28.T1ongpHble JU3NEKTPUKH.

29.®ynkuys JlanxeBeHa.

30.ITonsipu3arnyiss NOHHBIX KPUCTA/UIOB.

31.3akoH Oma B UHTerpasibHOU U AuddepeHIanbHON popmax.

32.PaboTa 1 MOITIHOCTh TOKA.

33.3akoH [Ixoynsi-JleHLia B MHTerpanbHON M JuddepeHLinansHON GopMax.

34.Croponnue cunbl. /C.

35.3akonsl Kupxroda.

36.3akoH bro-CaBapa-Jlaniaca u ero rnosieBasi TpaKTOBKa.

37.BekTop UHAYKLUU MAarHUTHOI'O TTOJISL.

38.leiicTBre MarHUTHOT O Mo/ Ha ToK. Cuia Amriepa.

39.Teopema 0 LIMPKY/ISILMY BEKTOPA MH/YKLIMK MarHUTHOI'O 110/151 B UHTEerpajbHON 1
muddepeHanbHON Gopmax.

40.BexTOp HAMarHWYEHHOCTH U €r0 CBSI3b C MOJIEKY/ISIPHBIMUA TOKaMH.

41.BeKTOp HalpsyKeHHOCTU MarHUTHOT'O I10JIA.

42 .MarHuTHasi IpOHULIaeMOCTb ¥ MarHUTHasi BOCTIPUMMUKBOCTD BelleCTBa.

43.MarepuanbHO! ypaBHeHUe /1 BEKTOPOB MarHUTHOT'O I10J151.

44.3aK0H 371eKTPOMarHUTHOW MHAYKUWU Papazies B UHTerpaabHOM U AnddepeHIanbHON
dbopmax.

45.T1paBuno Jlenua.

46.VIHyKIIMOHHbIe METO/Ibl U3MepPeHNsI MarHUTHBIX I10J1eM.

47.Toku dyKo.

48.MarHuTHasl 3Heprust KOHTypa C TOKOM.

49.MarHuTHast 3Heprust COBOKyIHOCTHA KOHTYPOB C TOKOM.

50.3Heprusi MarHUTHOTO MOJISL.

51.06beMHast IVIOTHOCTb HEPTUU MarHUTHOT'O TIOJIst

52.DHeprusi MarHUTHOI'O I0JI B BellleCcTse.

53.1IpoBOAHUKH.

54.0OcCHOBHbIe TI0JI0’KeHUsI K/IaCCHYeCKOU 3/1eKTPOHHOU Teopuu npoBogumocTy Jpyze-JleHna.

55.0msbITel TosIMeHa ¥ CThroapra.

56.3akoHbl OMa u [Ixoysisi-JIeH1ia B K/lacCUUeCKOU TeopuH.

57.D/1eKTpOMarHuTHoe 1oJIe.

58.YpaBHenus Makcsesia.

59.Tok cMmelreHus.

60.BuxpeBoe 371eKTprUYecKoe mnoJe.

61.B3anMHble NpeBpalljeHys 3/1eKTPUUecKoro U MarHUTHOTO T0JIel.

62.YpaBHeHus1 MakcBesijia B MHTeTrpaibHOM U AruddepeHIManbHON hopmax.

Kputepuu onjeHuBaHus (oLieHOUHOe cpeCcTBO - KOHTpo/IbHbIe BOIIPOCHI)



OrjeHKa

Kpurepuru orjeHUBaHUS

TIpeBOCXOJHO

MIPeBOCXO/HOE BJla/ieHe IPOrpaMMHbBIM MaTepUasioM, TOHUMaHKe CYL{HOCTU
paccMaTpUBaeMbIX TIPOLIECCOB U SIB/IEHUM, 3HaHHE OCHOBHBIX IT0JIO’KEHUIM
JUCLIMIVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
aKTyasIbHBIX TIPo6sieM. JIoruyecKu Mmocie/ioBaTesibHbIe, COiep>KaTe/bHbIe,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL{MIOHHOTO OusieTa 1 Ha
JIOTIOJTHUTETbHBIe BOTIPOCKI, CBOOOJHOE BiajieHre NCTOUHUKAaMU. [IpakTryeckas
4yacThb Kypca YCIellHO BbIIIO/JIHEHa.

OT/IMYHO

YcuepIibIBarolliee BaZileHre PorpaMMHbBIM MaTepraioM, TIOHUMaHue CYIIIHOCTH
paccMaTpUBaeMBIX MTPOLIECCOB U SIB/IEHUH, TBED/J0€ 3HaHKEe OCHOBHBIX TTOJIOXKEeHUH
JUCLIMIUVIMHBI, yMeHHe [IPUMeHSITh KOHLIeNTya/lbHbli anmnapar Ipy aHasuse
aKTyasbHbIX TIpo6sieM. JIornuecky rocsesjoBatesibHble, COZlepKaTe/bHble,
KOHKpeTHbIe OTBEThI Ha BCe BOIIPOCHI 9K3aMeHaL[MOHHOT0 busieTa U Ha
JIOTIOTHUTEIbHBIe BOTIPOCKI, CBODOOJHOE BiaZieHre NCTOUHUKAaMU. [IpakTryecKas
YyacTb Kypca yCIelIHO BhIMO/IHEeHa.

OYeHb XOPOLI0

TI0JIHbIE 3HaHUsI IPOrPaMMHOI'0 MaTepyasa, paBU/bHOe IOHUMAaHUe CyTH
BOTIPOCOB, 3HaHUeE OTpefie/ieHrH, yMeHHe OPMYIUPOBaTh TE3UCHI U apI'yYMEHThI.
OTBeThl NIOC/I€J0BaTe/IbHbIE U B Lie/I0M NIpaBU/IbHbIE, XOTS JOMYCKAOTCS
HETOYHOCTH, 3HAKOMCTBO C OTZle/IbHbIMU TeopusiMy U (haktamu. [IpakTrueckast
4yacTh Kypca yCIellHO BbIIIO/IHeHa.

XOpOLIIO

JIOCTaTOUHO TIOJIHbIe 3HaHWS NIPOTPaMMHOI0 MaTepHaJia, paBUIbHOe TIOHUMaHHe
CYTH BOTIPOCOB, 3HaHUe OTpe/ie/ieHNid, yMeHHe (JOPMYIMpPOBaTh TE3UCHI U
aprymeHThl. OTBeThI 0C/Iel0BaTe/bHbIE U B 1]€/I0M IIpaBU/IbHbIE, XOTS
JIOTyCKal0TCsl HETOUHOCTH, [TIOBEPXHOCTHOE 3HAKOMCTBO C OT/e/IbHBIMHA TEOPUSMU
Y (aKTaMy, JOCTaTOYHO (hopMasibHOe OTHOLIEHHE K peKOMeH/[0BaHHbIM [i/1s]
MOZIrOTOBKY MaTepuasaM. [IpakTruueckast 4acTb Kypca YCIeIIHO BBIIOJTHEHA.

YAOBJIETBOPDUTE/IBHO

(parmMeHTapHble 3HaHUs], PacIiblBUaThle IIpeficTaB/ieHus o npeaMete. OTBeT
CO/ZIePKUT KaK TIPaBU/IbHBIE YTBEPIK/I€HMUS, TaK 1 OMMOKH, BO3MOKHO, TPyObIe.
VcrbITyeMblii TJIOXO OPUEHTHPYeTCs B yueGHOM MaTepuase, He MOXKeT YCTPaHUTh
HETOYHOCTH B CBOEM OTBeTe Jlake NOC/Ie HaBOASIIMX BonpocoB. [IpakTuyeckas
YyacThb Kypca YCIIeIIHO BBIMO/IHEeHa.

Hey/IOB/IETBOPUTETEHO

OTCYTCTBUE OTBETa XOTsI ObI Ha OJJIH U3 OCHOBHBIX BOTIPOCOB, MO0 rpy0ble
OIIMOKY B OTBeTaX, MOJIHOE HEIMOHUMaHWe CMbIC/Ia TTPob/ieM, He I0CTaTOUHO
TIOJTHOE BJIa/ieHre TepMUHOJIOTHelN. [IpakTiueckast YacTh Kypca He BBITIO/IHEHA UH
BBITOJ/IHEHA He B TIOJTHOM 00beMe.

T1IJI0OXO

OTCYTCTBUE OTBeTa Ha 06a OCHOBHBIX BOTPOCa, MO0 rpyObie OMOKY B OTBeTax,
TI0/THOe HeTIOHMMaHKe CMbIC/Ia TIpo6sieM, He BiiaJileHre TePMUHOJIOTHEN.
[TpakTHueckasi yacTb Kypca He BBIIIOJIHEHA WJTH BHITIONIHEHA He B TIOJTHOM obbeMme.

6. YueGHO-MeTOfMUECKOE M HH(OPMaLMOHHOE 00ecrieyeHre JUCIUILTHHBI (MO/1y/151)




OcHOBHasi uTeparypa:

1. Kanamnukos C. I'. OnektpuuecTBo : [yue6. nmocobue ans pus. crielianbHOCTel By30B] . - 5-e U3.,
WCTIp. ¥ for. - M. : Hayka, 1985. - 576 c. : wi. - (O6muii Kypc ¢usukn). - 1.60., 80 3k3.

2. MarBeeB Asnekceit HukonaeBruy. J7eKTpUUECTBO U MarHeTH3M : yue0. mocobue fjisi CTy/IeHTOB BY30B.
- 2-e u3. - M. : Onukc 21 Bek : Mup u Obpa3zoBanue, 2005. - 464 c. : un. - (Knaccnueckuit
YHUBEPCUTETCKUHN yueOHUK : ocH. B 2002 r. / MI'Y um. M. B. JlomoHOCOBa ; pef. coBeT: B. A.
CapoBuuuutii (tipes.) [u ap.]). - Ha tut. n. nocest.: 250 et MI'Y um. M. B. JlomoHocoBa. - ISBN 5-
329-01419-0 : 190.00., 2 3Kk3.

3. CuByxuH [Imutpuii BacunbeBuu. OO01uii Kypc ¢hu3uKy : yueb. mocodue st CTy1eHTOB (hu3.
cneriuanbHOCTel By30B : [B 5 T.]. T. 1. MexaHnuka. - 13a. 4-e, ctep. - M. : ®usmaraut : MOTH, 2005. -
560 c. - ISBN 5-9221-0225-7 (t. 1) : 265.00., 6 3K3.

4. COopHHUK 3aau 110 0b11ieMy Kypcy ¢usuku : B 5 kKH. KH. 3. DnektpuuectBo 1 marHetusm / C. I1.
CrpesnikoB [u ap.] ; mof pen. Y. A. fIkoBneBa. - U31. 5-e, ctep. - Mocksa : @usmatiur : Jlanb, 2006. - 232
c. - ISBN 5-9221-0604-X : 200.20., 3 3K3.

5. ipogo Urops EBrenneBuu. 3azauu o obuient ¢pusvke : [yue6. nmocobue ass By308]. - M3a. 5-e, ucrmp.
- M. : Jlaboparopwusi 6a30BbIx 3Hanmii : Pusmarur, 2002. - 432 c. : u. - ISBN 5-93208-128-7 : 115.00.,
9 3k3.

6. ®angeeB Muxann AHpeeBru. DeMeHTapHasi 00paboTKa pe3y/bTaToB 3KCIIepUMeHTa : yuel.
noco6ue. - CIT06. ; M. ; KpacHogap : Jlanb, 2008. - 128 c. : ui. - (YuebHUKY 17151 By30B. CrieljuaibHast
muteparypa). - ISBN 978-5-8114-0817-7 : 110.22., 2 3Kk3.

7. ipogoB Urops EBrenneBuu. 3azauu o obiieit pusmrke : yuebd. mocobue st CTYZAEHTOB (u3.
cnierianbHOCTel By30B / U. E. Mpopos. - 16-e u3z. - Mockea : Jlaboparopus 3HaHui, 2023. - 431 c. : u.
- (Obmmas ¢u3mka). - ISBN 978-5-93208-340-6 : 1500.00., 1 3K3.

[ornonHuTenbHas mureparypa:

1. Tamm Urops EBreHbeBrd. OCHOBBI TEOPHU 3I€KTPUYECTBA : yueld. mocodue /st CTYAEeHTOB (u3.
CrelMaJbHOCTeN yH-TOB. - W37, 11-e, ucnp. u fomn. - M. : @usmataur, 2003. - 616 c. - ISBN 5-9221-
0313-X: 272.80., 3 3k3.

2. ®eitamaH Puuapy I1. @elinmaHoBcKue yiekiuu 1o gusuke = The Feynman Lectures on Physics : [riep.
c arm.]. T. 5. DeKTpruuecTBO U MarHeTusm. - M3g. 2-e. - M.: Mup, 1977. - 300 c. - 1.34., 9 3k3.

3. ®eitiman Puuapy I1. @elinmaHoBcKue yiekiuu 110 gusuke = The Feynman Lectures on Physics : [riep.
c aHrJ/.]. [Beimn.] 6. DnektpoguHamuka. - M. : Mup, 1966. - 343 c. : un. - 1.50., 24 3k3.

4. ®eiinman Puuapy I1. ®eitHmaHoBcKUe jieKLuK o ¢usuke = The Feynman Lectures on Physics : [mep.
c aHrJ1.]. Bein. 7. ®u3suka criomHsix cpefl. - M. : Mup, 1966. - 290 c. : un. - 1.30., 22 3k3.

ITporpammHoOe obecrieueHue v IHTepHET-peCypChl (B COOTBETCTBUH C CO/IePYKAHUEM THCIUTTAHBI):
http://phys.unn.ru/library.asp?contenttype=Library

7. MaTepHa/IbHO-TeXHHYECKOoe o0ecreyeHUe JUCHUIIMHBI (MOY 1)

YueOHble ayAUTOPUM [i/isI TIPOBEZIEHUsI yUeOHBbIX 3aHSITHM, IPeJyCMOTPEHHBIX 00pa30BaTe/bHOM

NPOTPaMMOM, OCHAIlleHbl MYJIbTUMeUHHbIM 000pyJoBaHrieM (TIPOeKTOp, 3KpaH), TeXHUYeCKUMHU
Cpe/iCcTBaMHU 00yUeHUsI.



[MTomertieHusi A1 CaMOCTOSITeNTbHOM paboThl 00yYarOLMXCsl OCHAIlleHbl KOMIbIOTEPHON TeXHUKOHN C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpefy.

IIporpaMmma cocTtaBieHa B cooTBercTBUM C TpeboBanmsvMu PI'OC BO 10 Hampa/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bl): 3aiiiieBa ExatepuHa ByiagumMupoBHa, KaHAWJAT PU3NKO-MaTeMaTHUeCKUX HayK
benosa Osbra BacuibeBHa.

3aBeayroumii kKaeapoii: UynpyHos EBrennii Baagumuposuu, JOKTOp (pr3UKO-MaTeMaTHYeCKUX
HayK.

ITporpamMma ozob6peHa Ha 3ace/jJaHUM MeTOANUeCKOM Komuccuu ot 25.03.2023, mpotokomn Ne 6/H.
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