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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Muctynuza 51.0.22 DneKTpoiMHaMUKa OTHOCUTCS K 00s13aTe/IbHOM YacTH 00pa3oBaTelbHOM
MPOrpamMMBbl.

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

®dopmupyemsbie IInaHupyemMble pe3y/abTaThl 00yUeHNs 10 JUCIUIIHHE

CO0TBETCTBUH C

HaumMeHOBaHHeE OL|eHOYHOT'0 CPeJCTBa

KOMIIeTeHIIuHu

(xof, copmep>kaHue

(Mopymo), B

HHAUKATOPpOM

JAOCTH)XKEeHHUA KOMIIeTeHIL{UH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIeTeHIMU 1o JUCIUILINHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
OIIK-1: CnocobeH OIIK-1.1: O6aadaem OIIK-1.1: Konnoksuym
npumeHamb 6a3oeble | hyndameHmanbHbIMU 3Hamb: MemoOuKu no/ay4eHust Tecm SK3AMEH:

3HaHus 8 obaacmu
¢usuxu u
paduogusuku u
UCnoab306amb UX 8
npogeccuoHanbHol
desimesnbHOCMU, 8
mom uucne 8 cgepe

3HAHUAMU 8 0061acmu puU3UKU
U paouogu3suku

OIIK-1.2: AHanusupyem
¢usuueckue acnekmnbl meopuu
U 803MOJICHOCMU ee

UCNoMb308aHUS 05 peweHus

6a306bix 3HaHuill 8 obaacmu
Mamemamuku U eCmecmeeHHbIX
HayK

Ymemb: oenadeeamb 6a308biMu
3HAHUAMU 8 obaacmu
Mamemamuku U eCmecmeeHHbIX

nedazo2u4eckoti HAy4HO-UCCNe008aMenbCKUX HAyK U UCNO/Mb308AMb UX 8
desimenbHOCMU; 3a0au npogeccuoHanbHol
OIIK-1.3: Pewaem HayuHo- dessmenbHOCMU

uccnedosamenbcKue 3adaull, 8
mowm uucne 8 cpepe

Bnademb: HABbIKAMU NO/YYeHUs!
6a3086bix 3HaHull 8 obaacmu

nedazoauyeckoli Mamemamuku U eCmecmeeHHbIX
OesimenbHOCMU HAyK, U UX UCNO/Ab308aHUS 8
npogeccuoHanbHou
desimeabHOCMU
OIIK-1.2:

3Hamb: MemoOuKu nNony4eHus
6a3086bix 3HaHull 8 obaacmu
MamemamuKu U eCmecmeeHHbIX
HayK

Ymemb: oenadesampb 6a306bIMu
3HaHUAMU 8 obaacmu
MAmemamuku U eCmecmeeHHbIX
HAyK U UCnoab308amb UX 8
npogeccuoHanbHou
desimenbHOCMU

Bnademb: Hagbikamu nosyyeHust
6a306bix 3HaHuil 6 obaacmu
Mamemamuxu u eCmecmeeHHbIX
HAyK, U UX UCNONb308AHUS 8
npogeccuoHanbHoli

desimesbHOCMU

KoumposnbHble
80NpOCh!
3aoauu




OIlK-1.3:

3Hamb: MemoOUKuU nosny4eHust
6a3086bix 3HaHull 8 obaacmu
Mamemamuku u eCmecmeeHHbIX
HayK

Ymemb: oenadeeamb 6a308biMu
3HaHusAMU 6 obaacmu
Mamemamuku u eCmecmeeHHbIX
HAyK U UCnosab308amb UX 8
npogeccuoHanbHoU
desime/nbHOCMU

Bnademb: HagbIKamu noayveHust
6a3086bix 3HaHull 8 obaacmu
Mamemamuku u eCmecmeeHHbIX

HAYK, U UX UCNno/1b308AHUA 8

npogeccuoHanbHou

desimenbHOCMU
OIIK-2: CnocobeH OIIK-2.1: Ucnonbzyem OIIK-2.1: Konnokeuym
npoeooums MemoOdbl paduodusuueckux 3Hamb: coepemeHHble Onpoc

3KCnepuMeHmasbHble
u meopemuueckue
HayuHble
uccne0o8aHust
06Bexkmos, cucmem u
npoyeccoes,
obpabambieams u
npedcmaegasmb
3KCnepuMeHmanbHble
OdaHHble;

uzmepeHuli u Memoobt
obpabomku pe3yabmamoe
OIIK-2.2: ®dopmyaupyem
3a0auu 3KCnepuMeHmManbHo20
U meopemuyeckozo
uccnedosaHust 8 obaacmu
paouogu3suku, ucnoabzyem
paduogusuyeckoe
u3MepumesnbHoe
obopydoeaHue u npumeHsiem
meopemuyueckue MemoObl
OIIK-2.3: IlpumeHsem
npakmuyecKue HagblKu
paoduogusuueckux
uccaedosaHuti u

npedcmaeneHust pe3ybmamos

obpazoeamesibHbie U
uH(popmayuoHHble mexHon02UU
0/151 CaMoCMosimebHO20
npuobpemeHust HO8bIX 3HAHULI
Ymemb: camocmosmenbHo
npuobpemamb HO8ble 3HAHUS,
UCNoNb3ys cospemetHble
obpazosamesnbHble U
UHGOpPMAYUOHHbIE MeXHOM02UU
Bnademb: onbimom
€amocmosimenbHO20
npuobpemeHus HOBbIX 3HAHULI C
UCNoNb308aHUEM COBPEMEHHDIX
06pazosamesnbHbIX U
UHOPMAYUOHHBIX MexHon02Uil

OIIK-2.2:

3Hamb: cospemMeHHble
obpasosamesnbHble U
UHGOPMAYUOHHbIE MeXHOA02UU
0/151 CamMoCmosmenbHO20
npuobpemeHus HOBbIX 3HAHULI
Ymemb: camocmosimenbHO
npuobpemamb HO8ble 3HAHUS,
UCNob3ys CoBpeMeHHble
obpasosamesbHble U
UHGOPMAYUOHHbIE MeXHON02UU
Bnademb: onbimom
€amocmosimesnbHO20
npuobpemeHusi HOBbIX 3HAHUL C
UCNONb308aHUEM COBPEMEHHbIX

06pazosamesibHbIX U

OK3ameH:
KoumposnbHble
80NpoChl
3adauu




UHGOPMAYUOHHBIX MeXHOoA02Ull

OIIK-2.3:

3Hamb: cospeMeHHble
obpasosamesnbHble U
UHGOPMAYUOHHblE MeXHON02UU
0/151 CamMoCcmosimenbHO20
npuobpemeHus HOBbIX 3HAHULI
Ymemb: camocmosimenbHO
npuobpemams HO8ble 3HAHUS,
UCNob3ys cospeMeHHble
obpazosamesbHbie U
UHGOpMAayUOHHble MeXHON02UU
Bnademb: onbimom
€amocmosimesbHO20
npuobpemeHusi HOBbIX 3HAHULI C
UCNONb308AHUEM COBPEMEHHbIX
06pazoeamesibHbIX U

UH(popmMayuoHHbIX mexHono2ull

3. CTpyKTypa U cojepKaHHe AUCLUILIUHbI

3.1 TpyA0eMKOCTb AMCLUTL/IUHBI

oyHasi
O011as Tpy/0eMKOCTBb, 3.e. 5
Yacos 1o yue0HOMY IJIaHY 180
B TOM UHC/Ie
ay/MTOPHBIE 3aHATHA (KOHTAKTHast padoTa):
- 3aHATHS JIEKIIMOHHOI'0 TUIIA 64
- 3aHATUS CEMHHAPCKOI0 TUMA (MpaKTHYeCcKue 3aHATHS / TabopaTopHbIe PadoTh) 32
- KCP 2
caMocTosTe/IbHasA padora 37
ITpomexyTouyHas arrecTanus 45
JK3aMeH

3.2. CogepyxaHue JUCHUIIMHDI

(cmpykmypupoeaHHoe no memam (paszoenam) C YKa3aHuem OmMBeO0eHHO020 HA HUX Koauuecmeda

akademMuyecKux udacos u 8uobl yueOHbIx 3aHamull)

HanmeHoBaHue pa3/iesioB ¥ TeM JUCLIATUIMHBI

Bcero

B TOM 4Uucje

(gacer)

YHacChbl U3 HUX

KonTakTHast pabora (pabota Bo
B3aUMO/IeCTBUU C TIperio/jaBaTesiem),

3aHATHS
JIEKI[AOHHOTO
THTIA

3aHsATHS
CeMHHaApPCKOro
THIIA
(nmpakTHueckue
3aHsATHsA/abopa
TOpPHBIE

Bcero

CamocTosiTesbHast
pabota
obyuatorierocs,
Yyackl




paboThI), Uackl

0 0 0 0 0

o o) o) o) o

0 0 0 0 0
Tema 1. Begenue 5 2 2 4 1
Tema 2. OcHOBHbIe YpaBHEHHUsI MaKPOCKOIIMYEeCKOW 3/1eKTPOAUHAMUKY U 8 6 6 9
00I11ie CBOMCTBA 3/IEKTPOMAarHUTHBIX MOJiel
Tema 3. DyieKTpocTaThKa 32 18 10 28 4
Tema 4. [TocTosiHHBIE TOKU 8 2 2 4 4
Tema 5. MarHuTOCTaTHKa 14 6 3 9 5
Tema 6. [lepeMeHHbIe 37IeKTPOMarH|THbIe 1oJist. Obiiee onvcaHue 10 6 6 4
Tema 7. DyieKTpoiHAMKKa KBa3UCTaL[MOHAPHBIX ITPOLIeCCOB 11 4 3 7 4
Tema 8. BomnHbI B 0JHOPOJHBIX Cpefax 13 6 3 9 4
Tema 9. BonHbI B HeOJHOPOAHBIX U30TPOITHBIX Cpefjax 13 6 3 9 4
Tema 10. V3nyueHue 3aJaHHBIX UICTOUHUKOB B Oe3rpaHUYHON OHOPOZHOM 19 8 6 14 5
W30TPOIHOM cpejie
Arrecranus 45
KCP 2 2
Utoro 180 64 32 98 37

CojepixaHue pa3/ie/ioB M TeM AMCIUILIUHBI

Pasgen 1. BeegeHue

1.1. OcHOBHBIE 3TarTbl Pa3BUTHSI TEOPUH 3/IEKTPOMArHUTHOTO 110715, OOIIMiA XapakTep MOCTPOEHHsT YATaeMOTro
Kypca.

1.2. DyieMeHTbI BEKTOPHOI'O ¥ TEH30PHOT'0 MCUMC/IeHUs (KpaTKasi CBO/IKa OCHOBHBIX (pOPMYJT U TIOHSITUM).
CkansipHble, BeKTOPHbIE U TeH30pHBIe BeTMunHbL. [rddepeHrranbHble onepaly epBoro ¥ BTOPOro
nopsaKoB. [IuddepeHinanbHO-BeKTOPHbIE TOXKIeCTBa. VIHTerpasbHbie TeopeMbl. KprBo/MHeHbIE CHCTEMBI
KOOp/IMHaT.

Pazgen 2. OcHOBHBIE YpaBHEHUsI MAKPOCKOTTMUECKOH 3/IeKTPOAUHAMUKH U 00111e CBOWCTBA
3JIEKTPOMArHUTHBIX TI0JIel

2.1. YpaBHeHust MakcBesia B auddepeHiuanbHON U MHTeTrpabHOM (hopmax Jjis 1osiei, 3apsi/oB U TOKOB B
BakyyMme. [ToHsATHe HaNpsHKeHHOCTel 3/IeKTPUUeCKOT0 U MarHUTHOTO TI0JIel, TIFIOTHOCTeM TOoKa U 3apsifia.
IMocTynatel, CBSI3bIBAIOIIYE 3/IeKTPOMAarHUTHBIE SIBIEHUS C MeXaHUUeCKUMHU (BBIPaXKeHHSs1 1711 TFIOTHOCTH
SHepruu mnoJisi ¥ cusbl Jlopentja). I1peaesibl MpUMEHUMOCTH YpaBHEHUM

K/IaCCUUECKOU 371eKTPOJUHAMUKH.

2.2. Makpockornuueckye ypaBHeHUs: MakcBesia (B auddepeHiuanbHoON U MHTerpaabHOM hopMax) AJis T0Jis B
MaTeprabHOM cpejie Kak pe3y/ibTaT yCpeAHeH s MUKPOCKOTIMUeCKHUX YPaBHEeHHUM K/IaCCUUeCKOM 3/IeKTPOHHOMN
Teopuu. [ToHATHE BEKTOPOB CPeAHMX MaKPOCKOITMUECKUX HAIPsHKEeHHOCTEeH 3/1eKTPUYeCKOTr0 U MarHUTHOTO
roJielt, 37eKTpUUeCcKod U MarHUTHOM TOJISIpU3aliuM U UHAYKIUH.

2.3. MarepuasnbHble ypaBHEHUs /1S Pa3/IMUHbIX cpef. [IusnekTpudeckasi 1 MarHUTHasi IPOHULIAEMOCTH,
NpoBoAUMOCTb. CTOpPOHHKE UCTOUHUKU. [1oHATHE BpeMeHHOM M MPOCTPaHCTBeHHOU Aucriepcud. Tok u
TOJIIPU3aIivsl KaK pe3y/ibTaT BO3/IeHCTBUS 10Jiel Ha Cpefly U

KaK UCTOYHUK 3THX TIOMeH.

2.4. I'paHnuHbIe yC/IOBUS [IJIs TAHT€HI[MA/IbHBIX ¥ HOPMasIbHBIX KOMITOHEHT BEKTOPOB TT0JIsl Ha TPOX3BOIBHOMN
noBepxXHOCTH. [TOHsSITHe TOBEPXHOCTHBIX 3apsiiOB U TOKOB.

2.5. Baxkueliiie o01ye cBOMCTBA ypaBHeHU MakcBessia v ux perieHnid. CKansipbl, BEKTOPHI U
TICeB/IOBEKTOPHI B ypaBHeHUsIX MakcBesiia. JIMHeHHOCTh ypaBHEHWH U TIPUHLUIT CYTIepIIO3ULU PeIleHu.
O6patumMocTh ypaBHeHH# BO BpeMeHH. [IpUHIIUI TTepecTaHOBOUHOM IBOMCTBEHHOCTH M MarHUTHBIE



HCTOYHUKHU.
2.6. 3aKOHbI COXpaHeHus1, Ce/yIole U3 ypaBHeHUld MakcBesia. 3akoH coxpaHeHus1 3apsijia (ypaBHeHUe
HeIpepbIBHOCTH). 3aKOH COXpaHeHHs 3Hepruu (Teopema IlolinTuHra). Bekrop [ToMHTHHIa ¥ OHATHE MTOTOKA
3/IeKTPOMarHUTHOM 9Hepruu. I1JI0THOCTh 3/1eKTPOMarHUTHOM 3Hepruu B cpefie 6e3 aucnepcuu. J)KoyneBbl
NoTepy. 3aKOH COXpaHeHus UMITyJibca. [IoHsATHe IIOTHOCTH 3/1eKTPOMarHUTHOIO UMITYJ/IbCa U TeH30pa
HaTsUKeHUH 71 I0J1s1 B BaKyyMe.

2.7. Teopema eIMHCTBEHHOCTH peLlleHus1 ypaBHeHUM MakcBesiia Ipy 3a/laHHbIX Haua/lbHbIX U FPaHUUHbBIX
YCJIOBUSIX.

2.8. Knaccudukarysi OCHOBHbBIX TUIIOB 3/IeKTPOMAarHUTHBIX sIBJIEHWH: 3/1eKTPOCTaTHKa, TOKOCTATHKa,
MarHMTOCTaTHKa, KBa3UCTAL[IOHAPHBIE MTPOLIeCChI, ObICTpOTIepeMeHHbIe (BOJTHOBLIE) TTOJISL.

[TpakTUyecKue 3aHATHS (CeMUHApPCKHe 3aHATHs /1abopaTopHble paboThl) OPraHU3YIOTCS, B TOM UKC/Ie B JopMe
MPaKTUYeCKOM MO/IrOTOBKU, KOTOpasi peAyCMaTPUBaeT yyacThe 00yJaroIuXcsl B BBINOTHEHUH OT/Ie/TbHBIX
3/IeMEeHTOB PaboT, CBA3aHHBIX ¢ OyayIIei

npodeCcCHOHABHOM JesTeNbHOCTHIO.

4. YueOHO-MeToaNUYeCKOe o0ecrieueHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcst

CamocrosiTenibHasi paboTa 00yYaroIuxcsi BK/IrOUaeT B Ce0si MOATOTOBKY K KOHTPOJIbHBIM BOMPOCAM U
3a/IlaHUsAM [IJIs1 TEKYILEero KOHTPOJIS W TPOMEXKYTOUHOM aTTeCTaldd MO UTOraM OCBOEHMs JUCLIUTTUHBI
TIPUBE/IEHHBIM B II. 5.

1. Buipl caMOCTOATEILHOM PabOTHI:

- eXKeHe/leJIbHO K KaXK/JOMy MPaKTUUeCKOMY 3aHSITHIO CTY/ileHTaM Ipe/ijiaraeTcsl BbIMO/JHUTD JloMalllHee
3aJjaHue B BU/le MPaKTUUeCKUX 3aJau.

- eXKeHe/leJIbHO TeKCT KaXK/I0i MPOUYUTaHHOM JIeKLIMY Tpe/ijiaraeTcsi CTyZeHTaM Jijisi CTUMY/IMPOBaHUs
CaMOCTOSITe/IbHOM BHEAyZAUTOPHON PabOTHI.

2. TTopsiIoK KOHTPOJIsE BBITIOJIHEHUS] CAMOCTOSITeTbHOUM paboThI:

- KOHTPOJIb BBITIOJIHEHHSI IOMAIIHEro 3a/iaHusi IPOBOAUTCS B paMKax Ka)k/[0r0 MpaKTH4YeCcKoro
3aQHATUSL.

- B paMKax Kak/Ior0 ayJMTOPHOIO 3aHATHSI IPOBOJUTCS KOHTPOJIb TOCEIIaeMOCTH.

- CIIMCOK BOTPOCOB [iJ1s NIPOBe/leHNs1 TPOMEXXYTOUHOM aTTecTalluy 10 UTOraM OCBOEHHs JUCLIUIIIUHbL:
1. 3anuch 0CcHOBHBIX JuddepeHIMa/lIbHbIX Orepaljiii BeKTOPHOTO aHanu3a (TpajueHT, AUBepreHLys,
pOTOP, JaryiackaH) € TIOMOILI[BI0 oriepaTopa ‘‘Habsia’’ U B [IeKapTOBBIX KOOpPAWHATAX.

2. YpaBHeHUe MakcBeJijia B UHTerpanabHOU U quddepeHiivanibHoN hopmax.

3. 'paHrYHbIe yC/IOBUS [Jisl TAHT'€HLIMATbHBIX ¥ HOPMa/IbHbIX KOMITOHEHT T10JIel B 0011[eM ciyyJae.

4. 3aKOH coxpaHeHus 3apsija (ypaBHeHHe HellpepbIBHOCTH) B JuddepeHMaIbHON U MHTerpaabHON
¢dopmax.

5. 3akoH coxpaHeHUs 3Hepruu (Teopema [loitHTHHTra) B [uddepeHMaTbHON U UHTEr paJbHON
¢dopmax.

6. YpaBHeHHe MakcBesia B KOMILJIEKCHOM (pOpMe; KOMILJIEKCHas AU3/1eKTpruuecKasi IPOHUL[aeMOCTb.
7. CkuH-3(deKT; TOMIMHA CKUH-CJ1051 (T/TyOMHA IPOHUKHOBEHHMSI TOKA U TIOJISI B TIPOBO/THUK).

8. 3anuch BbIpakKeHHH /17151 IJIOCKOM BOJIHBI B BeKTOPHOM ()OpMe 1 B MPOEKLIMSX Ha OCH J1eKapTOBOM
CUCTeMbl KOOpJUHaT.

9. lucriepcMOHHOE ypaBHEHUe A1/ OAHOPOAHOM TIJIOCKOU BOJIHBI.

10. Onpesenenye a3oBoii U IPYIIOBOM CKOPOCTH.

11. 3aKOHBI OTpa’KeHHs1 ¥ Mpe/IOM/IEHUs Ha IIJIOCKOM TpaHMLe paszesna AByX cpef (3akoHbl CHes).



12. ®opmyiisl OpeHens B ciiyyae HOpMaIbHOI'O TaJieHUsl.

13. Ob111iee BbIpa)keHue [i7isi BEKTOPHOT'O TIOTeHIIMa/a 3a/JaHHOT0 pacripe/iesieHus IPOU3BOJIbHBIX BO
BpeMeHU U FapMOHUYeCKUX TOKOB.

14. BeipakeHue /1711 BEKTOPHOI'O MOTeHLMajia 3aJaHHOr 0 pacripe/ie/ieH|si TapMOHUYECKHUX TOKOB B
30He PpayHrodepa.

15. ITone 3/1eMeHTapHOTO 3/IEKTPUUECKOT0 JUTIONS B KBa3UCTaTUUeCKOMN 30He.

16. [Tone 3/1eMeHTapHOTO 3/IEKTPUUECKOT0 JTUTIONS B BOJTHOBOM 30He.

17. [IuarpaMmMa HarpaB/IeHHOCTH M3/TyueHus (110 MOIIIHOCTH)

5. @®oHJA OLEHOYHBIX CPEJCTB /I/Ifi TeKYI[ero KOHTPOJIsi YCIeBaeMOCTH U HNPOMeXYTOYHOMI
aTTecTalMu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuYeHHs NPH MPOBeJeHHH
TeKyIlero KOHTPOJIA yCIieBaeMOCTH C yKa3aHHeM KpuTepHeB X OLleHUBaHHUA:

5.1.1 TunoBble 3aganus (oreHouHoe cpejcTBO - Ko/1/I0KBHYM) A/IA OLfeHKH C()OPMHPOBAHHOCTH
komnereniuu OITK-1:

1. YpaBHenus: MakcBessia B UHTerpaabHo 1 auddeperiuansHoi ¢popmax. [TocTynaTel, CBA3bIBarONIIVe
3JIeEKTPOMarHUTHbIE SIBJIEHHUSI C MeXaHMUeCKUMH (TIJIOTHOCTh SHepruu U cvmia Jlopenna). [Ipeaenbt mpuMeHUMOCTH
yPaBHEHHH K/IaCCUYeCKOW 3/1eKTPOIMHAMUKH.

2. DHeprust ¥ CUJIbl B MAarHUTHOM mioJie. IIpe/icTaB/ieHre SHePriuy B BU/ie HHTerpasia mno 06/1acTi UCTOUYHUKOB. DHEeprus
CHCTeMbI KBa3WINHeHHbIX TOKOB. KoaddurreHTbl caMonHAYKIMY 1 B3auMHOW MHAYKIMK. Chna, eiCTBYyoIas Ha
3/IEMEHT KBa3WU/IMHEHHOT0 KOHTypa C TOKOM.

3. DHeprus 3/eKTpocTaTUdecKoro nosis. IlpefcraBieHre B BU/e HHTerpasa o 061acti HICTOUHUKOB. CoOCTBeHHast
SHeprusl U SHeprus B3auMO/IeMCTBUS Pa3/IMUHBIX MTO/ICUCTeM. DHeprysl B3auMO/elCTBUS BHEILHEro M0/l C TOYeUHbIM
3apsi/ioM U C TOUEUHBIM JUII0J/IeEM. DHEPrusi CUCTeMbI TPOBOJHUKOB. Teopema ToMCOHa 0 MUHMMYyMe 3/1eKTPOCTaTHUeCKOU
SHEpPIrUH.

4. I'paHnyHbIe YCIOBUS JA/IS TAHT€HLMAIbHBIX ¥ HOPMa/IbHBIX KOMITIOHEHT BEKTOPOB TI0/1sI Ha TIPOM3BOJIbHOM TTOBEPXHOCTH
(BBIBOJ, M3 YpaBHeHUM MakcBesna). [IoHsTHe MNOBePXHOCTHBIX 3apsJ0B U TOKOB.

5. MatepuasbHble ypaBHeHUs A/ pa3/IMuHbIX cpef. JJuaaeKTpruueckast 1 MarHUTHast IIPOHMLIAEMOCTH, ITPOBOJUMOCTb.
[TonsTHE BpeMEHHOM U POCTPaHCTBEHHOW ANCIIEPCUH.

6. YpaBHeHus1, OMUCHIBAIOIIIE MArHUTHOE TI0J/1e TIOCTOSIHHBIX TOKOB. BeKTOPHBIM MOTeHI1al. Y PaBHeHUe [ijisi BEKTOPHOTO
TIOTeHIIMa/a B OJHOPO/HOM Cpejie U ero peiienye. 3akoH buo-Caeapa.

5.1.2 TunoBble 3aiaHus (oOLileHOUHOe cpeACcTBO - Ko/I/IOKBUYM) /i OLleHKH C()OPMHUPOBAHHOCTH
kovmerennuu OITK-2:

1. KoHIpI ByX TOHKHX TIPOBOJIOYEK KaCAIOTCSI TOPU30HTAILHOM TIOBEPXHOCTH JIEKTPO/INTA, HAJIUTOTO B IIIMPOKUM 1

riy0oKkuii cocyz. Mexy HUMH TPOITyIeH TOK cuiibl I. HalTH MJIOTHOCTB TOKA j B 3I€KTPOJUTE.

2. Haiitu K03hGUIMeHT CaMOMHAYKIMY L] e AMHUIIBI AJTUHBI KOAKCHA/TLHOW JIMHUK, 00pa30BaHHON CIT/IOIIHBIM
L[WJTHHPHUYECKUM TIPOBOJHUKOM PaZinyca d, BJIOXKeHHBIM BHYTPh TOHKOCTEHHOMW MPOBOsAIel TpyObl paguyca b > a. Ilo
CeueHMI0 LIeHTPaJIbHOrO NIPOBOJHMUKA TOK paclipe/iesieH paBHOMEPHO.

3. HaiiTy noTeHI1an 1 HaNpspKeHHOCTh 3/1eKTPUUECKOro IO/ HA OCH paBHOMEPHO 3apshKeHHOT'0 KPYT/Ioro TOHKOIO IUcKa
paguyca a, 3apsif Aucka q.



Kputepun onjeHuBaHus (0LieHOUHOe CpeACcTBO - Ko110KBHYyM)

OneHka Kpurepuu orjeHrBaHUs

YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM IPOTPAMMY TTOTOTOBKH.
[TposeMOHCTPUPOBaHbI BCe OCHOBHbIE yMeHMs],. PellleHbl Bce OCHOBHbIE 33/jauul.
TIPeBOCXOJHO

P A BrInoHeHBI BCe 3a/laHust, B TIONTHOM 0ObeMe 6e3 HezjoueToB. [IpojeMOHCTPHPOBaH

TBOP‘—IECKI/Iﬁ noAxo[ K pelleHrIo HeCTaHA4apPTHBIX 3a/a4.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOII[EM TIPOrPaMMe TIOZIrOTOBKH, 6e3
o1bok. ITpoieMOHCTPUPOBAHbI BCe OCHOBHBIE YMEHHSI, PellleHbl BCe OCHOBHbIE
OT/IMYHO 3a/1au¥ C OT/Ie/IbHBIMU HECYII[eCTBeHHBIM He/IoUeTaMU, BbIITOTHEHbBI BCE 3a/JaHUs B
MoJTHOM 00Bbeme. TTpoIeMOHCTPUPOBAHbBI HABLIKK TIPH PeIIeHUHA HeCTaHJapTHBIX
3ajau 6e3 OIIMOOK U HEZOUeTOB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.
Homny1ieHo HECKOMBKO HeCyleCTBeHHbIX OMOoK. [1po/ieMOHCTPUPOBaHbI BCe
OueHb XOpOLIO OCHOBHBbIe YMeHUs1. PellieHbl Bce OCHOBHbIE 33/jaud . BbIro/iHeHbI Bce 3a/jaHuisl, B
MOTHOM 00beMe, HO HEKOTOpbIe ¢ HeloueTaMu. [1po/1leMOHCTPUPOBaHbI Oa30BbIe
HaBBIKY TIPH pellleHnH CTaHJapTHBIX 3aziau 6e3 oIMOoK ¥ HeJIOUeTOB.

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
Homny1iieHo HeCKOJIbKO HerpyObIx ombokK. [IposeMOHCTpHpPOBaHbI BCe OCHOBHbIE
XOPpOLIIO0 yMeHus1. PeieHbI Bce OCHOBHBIE 33/lauy C HerpyObIMHU ommbKamu. BeITTo/iHeHbI Bce
3aJjaHus, B TIOJTHOM 00BeMe, HO HeKOTOphIe C HefloueTaMu. [IpoieMOHCTPUPOBaHEI
6a30Bble HaBBIKY TPU PeIlleHWH CTaHAAPTHBIX 3a/jau C HEKOTOPBIMU HeJJ0UeTaMH.

MuHUMATBEHO 0MYCTUMBIN YPOBeHb 3HaHUM. [JomyliiieHo MHOTO HerpyObix
obku. [TpoieMOHCTPUPOBAHBI OCHOBHBIE YMeHWUsI. PellleHbl TUTIOBbIE 3alauk C
YA0BIETBOPUTENBHO HerpyObIMU OIIMOKaMU. BBITIOTHEHBI BCe 33/1aHUsI HO He B TIOTHOM OOBbeMe.
VimeeTcst MUHUMAbHBIA HaOOP HAaBBIKOB [I/IsI PELleHus CTaHJapTHBIX 3aay C
HEKOTOPBIMH HeJJ0OUeTaMHU.

YpoBeHb 3HaHWI HIXKe MUHHMMA/BHBIX TpeboBaHuii. Vimenu mecTo rpyOble

ommbku. IIpy pelieHNH CTaHAAPTHBIX 3aJay He MPOJeMOHCTPUPOBAHbI OCHOBHbIE

HEeYJ0B/IeTBOPUTE/IHHO
ymenusi. Vimenu MecTo rpy0Obie ommmOky. T1pu peleHn CTaHAAPTHBIX 3a/jau He

MPO/IEMOHCTPUPOBAHbI 0a30Bbie HaBLIKU. IMenn MecTo rpyObie OIIMOKH.

OTCcyTCTBUE 3HAHUI TEOPETUUECKOro MaTeprana. HeBO3MOXKHOCTb OL|eHUTh
TOJTHOTY 3HaHWH BCJIe/ICTBHE O0TKa3a o0ydaroirerocs ot otBera. OTCyTCTBUE
MUHUMAJIbHBIX YMeHUl . HeBO3MOKHOCTh OLIeHUTh Ha/IMune YMeHUM BC/ie/ICTBHE
fUIoxo oTKa3a obyyarorierocsi ot orBeta. OTCyTCTBUE BJIaJIeHHs] MaTePHaIOM.
HeB03MOKHOCTh OIIEHUTH Ha/TMUMe HAaBLIKOB BC/IE/ICTBHE OTKA3a 00YyYaroIierocsi ot

OTBeTd.

5.1.3 TumoBble 3ajaHusi (oueHOuYHOe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTH
kKomnerennuu OITK-1:



1. Marepranenple YpaEHSHAT 20T THESHHOH H30TPOOHOH a)D=c¢E, B=uH e)E=:D, B=uH
CpenEl 0es JHCIEPCHH SANACEIEAINTCA B EHIE

oy D=uE, B=:cH rid=cE, H=uB
2. CEA3h CEAMIPHOTO OOTEHITHANA ¢ HANPAEREHEOCTEED ) E=eTp E)E =V
SMEETPOCTATHUECEOTO IOV HMEeT EHA

0) E= -V rE=-Vg

KpuTepun onieHuBaHus (0L{eHOUHOEe CPeACTBO - Tecr)

OneHka Kpurepuru orjeHrBaHUs

MuHMMaTBEHO JOTTYCTUMBIN YPOBeHb 3HaHUMA. [lomyIeHb! HerpyOble OLIMOKH.
ITposeMoHCTPHUPOBaHbI OCHOBHbIE YMeHUs. PellleHbl TUTIOBBIE 33/jaul C HErpyObIMU OIIMOKaMH.

3a4YTeHo N
BrimonHeHbI Bce 3aiaHust. VIMeeTcss MUHUMaIbHBIN HAOOD HABBIKOB JIjisl pellieHus] CTaHAapPTHBIX
3ajau.
YpoBeHb 3HaHUI HIWKe MUHUMaNbHBIX TpeboBaHui. iMeny Mecto rpy6Oble ommbku. [Ipu pemeHnn
He CTaH/]apTHBIX 3aZlay He MPOJIeMOHCTPUPOBAHbI OCHOBHBIE YMeHUs1. ViMenr MeCTo rpyOble OLTMOKH.

3auTeHo IIpu pellleHWH CTaHJAPTHBIX 3a/lau He MPOJeMOHCTPUPOBAHBI Oa30Bble HaBbIKU. VIMenu MecTo
rpyOble OIIMOKH.

5.1.4 TunoBble 3ajaHusi (OLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH CcOpPMHUPOBAHHOCTH
kKomneTenyu OITK-2:

1. YpaBHenusi MakcBesia B iuddepeHivanbHON U UHTerpajbHOM (hopMax.

2. [InOTHOCTB 3HEprum 3/eKTpoMarHuTHOro noJisi. Cuna Jlopenua.

3. I'paHrYHBIe yCIOBYS [/ TIOJIEH.

4. Matepua/ibHble YpaBHEHUs [Ijisl TMHEHHOM W30TPOMHOM cpe/ibl 6e3 [UCTIepCUH.
5. YpaBHeHre HerpepbIBHOCTH B JuddepeHrransHOM U MHTErpanbHol Gopmax.

Kputepun onjeHuBanus (0LieHOUHOe cpeACcTBO - Ompoc)

OrneHka Kpurepuu orjeHUBaHUS

MuHMMaNBHO JOTTYCTUMBIN YPOBeHb 3HaHUM. [lomyIieHb! HerpyObie OLIMOKH.
ITpoaeMOHCTPHUPOBaHbI OCHOBHbIE YMeHUsl. PellleHbl TUTIOBBIE 3a/jaul C HerpyObIMU OIIMOKaMHU.

3auTeHo N
BrinonHeHs! Bce 3aianust. ViIMeeTcst MUHHUMaIbHBIN HAOOD HABLIKOB [ijisl pelleHus] CTaHAapPTHBIX
3azau.
YpoBeHb 3HaHUM HIDKe MUHUMaNbHbIX TpeboBaHuil. imeny mecto rpy6ble ommbku. [Ipu pemeHnn
He CTaH/]apTHBIX 3aZla4 He TPOJIeMOHCTPUPOBAHbI OCHOBHEIE YMeHUs1. ViMenu MeCTo rpyOble OLTUOKH.

3auTeHo IIpu pellleHUMH CTaHJAPTHBIX 337lau He MPO/IeMOHCTPUPOBAHB! 6a30Bble HaBBIKK. VIMeny MecTo
rpyOble OMIMOKH.

5.2. OnucaHue MIKaJI OIeHUBAaHUA Pe3y/IbTaToB 00yuyeHHs M0 JUCIUIIMHE ITPH MPOMe)XyTOYHOMH
arTecTanuu

IITkana oneHUBaHUsI C()OPMHPOBAHHOCTH KOMIIEeTEHLINHI



YpoBen
b
chopmu Hey/I0BJ/IETBOP | Y/AOBJ/IETBO Oo4YeHb
TJIOXO0 XOpOLIO OT/IMYHO NPEBOCX0/{HO
POBaHH HTe/IbHO pUTe/ILHO X0pOo1I0
oCTH
KoMIer
eHIui
(uHpUK
aropa
AOCTHIK He 3aYTeHO0 3auTeHOo
eHus
KoMIer
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
o o 3HaHUI B
3HaHUU MuHyManeH | 3HaHUU B obBeMe YpoBeHb
TEOPeTHUECKOTO o obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
MarepHaa. ” JIOIYCTUMBI | COOTBETCTBY ob6beme, o
3HaHUM HIDKe u o11eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb o11eM COOTBETCTB
MHHHMa/bHBIX - riporpamMme obneme,
3HaHUA | OLIEeHWUTb MIOJIHOTY o 3HaHUM. rporpamMmMe yiolieM
N TpeboBaHHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo TOATOTOBKH! rporpaMme
Vmenu mecto . HorymieHo M IIpOrpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy0Oble omubKH HECKOJIbKO MOATOTOBKH.
OTKasza HerpyobIx HECKOJIbKO u. Ommbok
HecyllecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa OInb0oK
oimbok
ITpopemoHc
TPUPOBAHBI
IIpogemoHC PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPUPOBaHbl | Bce
BCE yYMeHUsI. IIpogeMoHCTp
OCHOBHBbIe OCHOBHBIe
OrcyTcTBUe OCHOBHbIe PetieHb! VIpOBaHbI BCe
ITpu perennn YMeHUSI. YMeHUSI.
MHUHUMaJIbHbIX YMeHUSI. BCE OCHOBHbBI®
N CTaH/|apTHBIX PemieHs! Pe1rieHs! Bce
yYMeHHH. PeliteHbl Bce | OCHOBHBIE yYMeHUSI.
3ajiau He THITOBbIE OCHOBHBIE
HeBo3Mo>xHOCTB OCHOBHBIE 3a/iauu C Pemtens! Bce
MPOJEMOHCTPUP | 3afjauu C 3ajlauu C
OLIeHUTDb Hajnuue 3a/launl. OTZAeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpyObIMH | HerpyObIMu
yMeHU BemonHeHs! | u 3a/1aunl.
OCHOBHbIE omMbKaMH. | OLIMOKaMH.
BCJIe/ICTBUE BCe 3a/laHUsl | HecyllecTB | BrimosHeHbI
yMenus. imeny | BeimonHeHsl | BoimonHeHbl
OTKasza B TIOJIHOM €HHBbIMU BCe 33/laHus, B
MecTo rpy0Obie BCE BCe 3aIaHus
obyuarolerocs ot obbeme, HO | HezjoueTaM | IOJIHOM
OIINOKH 3afiaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpble U, obneMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HEeKOTopble
HefjoueTaMH | bI BCe
obbeme c
3a7laHyis B
HefloueTaMu
TIO/THOM
obbeme
Nwmeetca
OTtcyTcTBUE [Ipomemonc IIpomemonc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHnn o TPHPOBaHbI TPUPOBAHBI
bl Habop TPUPOBaHbI IIpogemMoHcTp
HaBBIKOB. CTaH/|apTHBIX 6a3oBble HaBBIKH
HaBBLIKOB 6a3oBbie MpOBaH
HeBo3MO>KHOCTB 3a7lau He HaBBIKY TIPH Tpu .
JIsL HaBBIKY TIPA TBOPYeCKHUH
OLIeHNTb Ha/luue | TPOfIeMOHCTPUP pelLeHnn pereHnn
HaBbiku perIeHyst pelLIeHnH TIOAXOZA K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/IapTHEI CTaH/|apTHBI peLIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. MIMenu X 3afia4 C HBIX 33Jjau
X 33/la4 C X 3a7a4 Oe3 HeCcTaHZapTHbI
OTKasa MecTo rpy0Obie HEKOTOPbIM 6e3
HEeKOTOPbIM omuboK 1 X 3a/iau
obyuarorierocsi OT | OIUOKH u OIMOOK U
u He/|04YeToB
oTBeTa He/loueTaMu HeJJ0ueToB
HeJl0ueTaMHu
IMIkana OLl€eHUBAHHUA ITPH ITPOMEXYTOUYHOU aTTECTAllUHA
OneHka YpoBeHb NOJrOTOBKH
3a4YTeHO TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa

JUCLIMIUIMHA, COpPMHPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWs, B/afleHus1 [0 COOTBETCTBYIOLMM KOMIIETEHL[USSM Ha YPOBHe BBbIllIe

MpelyCMOTPEHHOT0 TIPOrpaMMOi




OT/INYHO Bce komrmeTeHIMM (YacTH KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPLIX HarpaBjeHa
JIUCLITUTAHA, CHOPMHPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».

04YeHb XOPOIlIO0 Bce KommeTeHIM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPBIX HarpaBieHa
JUCLIMIUIMHA, cOPMHUPOBAHBI HAa YPOBHE He HIDKe «0UeHb XOPOLIO»

XOpOI1110 Bce kommeTeHIMHM (YacTM KOMIlETeHIMH), Ha (OpMUpOBaHME KOTODLIX HarlpaBjeHa
JUCLITUTAHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «XODPOLIO».

yaoBjieTBopuTenb | Bce komreTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMUpOBaHMEe KOTODLIX HarlpaBjeHa
HO JUCLIIUIAHA, C)OPMHUPOBaHLI HA YPOBHE He HIDKE «Y/IOBII€TBOPUTEILHO», TP 3TOM XOTS OBI
O/iHa KOMITeTeHIMs1 ChOPMHPOBaHa Ha YPOBHE «Y/IOBJIETBOPUTENIBHO»

Hey/oB/eTBopuTe | X0Ts Obl O7Ha KOMIIeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEJIBHOY.
JIbHO

He 3a4TeHO

TJIOXO0 XoTs1 6bI 0/IHA KOMITIETeHLUs1 ChOPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsl WM HWHbIe MaTepHa/bl, He00XoJAWUMBbIe A/ OLIEHKHU
pe3y/IbTaToB 00ydyeHHsT Ha MPOMEKYTOYHOH aTTeCcTalMM C YKa3aHHeM KpHUTEPHUEB HX
OL|eHVBAHMA:

5.3.1 TunoBbie 3apaHusa (oreHOUHOe CpeAcTBO - KOHTpo/sibHbIE BOMPOCHI) A/ OLEHKH
copmupoBanHocTu KomnereHiuu OTTK-1

1. OnrcaHue TepeMeHHOT0 3/IEKTPOMArHUTHOTO T10Jis B 0611ieM ciydae. JuddepeniiiansHbie ypaBHeHUs
BTOPOTO MOPSA/KA /I 3/IeKTPUUECKOT0 U MarHUTHOTO TTOJIeH.

2. OnrcaHye rilepeMeHHOr0 3/1eKTPOMAarHUTHOTO 1011 C IIOMOLLBI0 CKa/IIPHOI'O ¥ BEKTOPHOI'O ITOTEHLUAIOB.
I'pajiveHTHasi MYHBAPUAHTHOCTh. Y CJIOBHE KamuOpoBKy JlopeHiia.

3. BosiHOBBIE ypaBHeHUs /i/1s1 TOTeHLUaI0B. BekTop ['epiia. MarHUTHbBIe TTIOTEHLIUAIBI.

4. T'apMoHnYecKye nporjecchl. KoMrisiekcHas 3arvch 1oJiei v ypaBHeHni Makceria. KomrinekcHast
[TU3JIeKTpUUECKast TPOHUIAeMOCTh. CBsI3b KOMITIEKCHBIX TOJIeH C MTOTEeHIMaTaMH.

5. KommnniekcHas TeopeMa [loiiHTHHTra.
6. Teopema elMHCTBEHHOCTHU pellleHus! ypaBHeHU MakcBesa /1 TapMOHUYeCKHX I0JIel.

7. KBa3ucraljoHapHbIe TPoLieCChl B TIPOBO/SAIINX cpefiax. PacripejesieHrie iepeMeHHBIX T10/1€H 1 TOKOB B
TPOBO/ALLEM NToynpocTpaHcTBe. CKUH-3(PGEKT.

8. I'panunuHble ycioBus JIeoHTOBUYA. DHEpreTUueckre COOTHOLIEHHS IPU CKUH-3¢eKTe.

9. KBa3ucTralyoHapHble TIPOL[eCChl B KBa3U/IMHEHHBIX LeMsX C COCPeIOTOUeHHBIMU MapaMeTpaMH.
Bo3MoXHOCTD TipeHeOpeXkeHus 3ara3/ibIBaHreM Tiepe/jaul B3auMO/IeHCTBYS U Bbl/je/IeHre 30HbI KBa3UCTaTUKU.

10. 3akonsl Kupxroda /151 Lierneii ¢ mepeMeHHbBIMUA TOKaMH.

11. CDYHKL[I/IH FPI/IHa HEeOJHOPOAHOI'0 BO/JTHOBOI'O YpABHEHUA ITPU HpOH3BOJ’IbHOﬁ 3aBUCMMOCTH OT BDEMEHHU.



12. ®yukuusa ['puHa 1 o0I11iee pellieHre HEOJHOPOJHOT'O BOJIHOBOT'O YpaBHEHHMS ITPU rapMOHHUECKOM
3aBUCUMOCTH OT BpeMeHH. [Ipe/icTaB/eHre BEKTOPHOTO MOTeHI[Masia B BUie MHTeTpasia 1o 061actu
HWCTOYHUKOB. Y C/IOBUE U3TyUYeHUs.

13. Ob11iee pelieHre HeOHOPOAHOTO BOJIHOBOTO YpaBHEeHHs! TIPH MTPOM3BOJIBHOM 3aBUCUMOCTU OT BPEMEHHU.
ITpeacTaBieHre MOTEHIUAMOB B BU/IE UHTETPA/IOB MO 00/1aCTH UCTOUHUKOB.

14. DneMeHTapHBIN 37IeKTPUUECKHUM BUOpaTop (aumosb I'epiia). OO1iee BhIpayKeHHE [I7Is TTOJIS U3y UEHMUS].
CTpyKTypa noJst B KBa3UCTaTUUeCKoN U BOJIHOBOM 30Hax.

15. ﬂHanaMMa HarpaB/JI€HHOCTH U3/Iy4Y€HUA 110 MOIHOCTH. COHPOTI/IBJIEHHG H3/1yueHus. Bpra)KeHI/IH AJIA
ArarpaMMbI HallpaB/IEHHOCTH, T10/THOM MOIIIHOCTH MU3/Iy4€HHs Y COMPOTHUBJIEHUA U3/TyUeHU 3/IEMEHTAPHOI'O
3/IEKTPUUECKOro BUOparTopa.

16. DnemMeHTapHbII MarHUTHBIN Auno/b. CTPyKTypa IoJisi B BOJTHOBOM 30He, iMarpaMMa HarpaB/IeHHOCTH U
T0JIHast MOLIHOCTb U3yueHust. CONpOTHB/IEHHE U3/TyYeHHs] KPYTOBOTO BUTKA MajlbIX 3/IEKTPUUECKUX Pa3MepoB.

17. OO11jee npe/icTaB/IeHYE TIO/IST U3/TyUYeHUS TIPOU3BOJ/ILHOU CUCTEMBI 3a/IaHHBIX TaDMOHUUECKHUX TOKOB B
JlanbHeli 30He. BeKTop nM3nyuyeHus.

18. OcHOBHbIe XapaKTePUCTUKH HarpaB/IeHHOCTH U3/TyJarollieil CUCTeMBI (juarpaMma HarpaB/ieHHOCTH,
K03 uLeHT HarpaBaeHHOTO AelicTBus). OOliiee BrIpaykeHWe [/ AarpaMMbl HallpaBIeHHOCTU U3/TyUeHUs
TIPOU3BOJ/ILHOM CUCTEeMbl FTaDMOHUYECKHX TOKOB.

5.3.2 TunoBble 3apaHus (oLeHOUHOe CpeACcTBO - KOHTpo/sibHbIE BONPOCHI) A/ OLIEHKH
chopmupoBaHHocTH KommnereHuu OIMTK-2

1. OpgHOpOIHBIE TIJIOCKHE BOJIHBI B HETOTJIOLAIOILeH W30TPOITHOHN cpefie. [IncriepCHOHHOE COOTHOILIEHHE.
TMonsipu3ariyist BOJTHBI, JIMHA BOJIHBI, (Pa30Basi CKOPOCTh, XapaKTePUCTUUECKUI UMTIe/JaHC, TVIOTHOCTh MOTOKA
JHEPTUH.

2. HeoiHOpOJHBIe TI/IOCKKME BOJTHBI B HeTloTJIo1Iatolilel U30TPOITHOM cpe/ie (BOHBI C KOMIUIEKCHBIM BOJTHOBBIM
BeKTOpoM). JlrcriepcioHHOe cooTHOLIeHUe. [1o/sipr3alisi BOJIHEL, J/IMHA BOJIHEL, Ja30Basi CKOPOCTb,
TOTIepeyuHbI XapaKTepUCTUUeCKU UMIIe/IaHC, TIJIOTHOCTb TIOTOKA SHePTUH.

3. Ilyiockyrie BOJIHBI B TIOIJIOLIAOLel M30TPOMHOM cpe/ie. BripaykeHue /i71s1 KOMIIJIEKCHOTO BOJIHOBOT'O YMC/Ia TIPU
HaJWYMU TOTJIOLeHUS.

4. HeorHOpOfHAas TI/I0CKAasi BOTHA KaK CYTIepIo3ULiUs ABYX OJHOPOAHBIX IJIOCKUX BOJH. [Tossipusatius moiis,
JI/THA BOJIHBI, (ha30Basi CKOPOCTh, ITOTIePEeUHbIN XapaKTePUCTUUeCKUM UMITe/IaHC, TVIOTHOCTD TIOTOKA HEPTHH.

5. KoHcTpyupoBaHye 110sisi B BOJTHOBOZE M3 OHOPOJHBIX TVIOCKUX BOJTH (Ha npumMepe BosH Tura TE
MPSIMOYTOJILHOTO BOJTHOBO/IA).

6. [TpencrapieHue MO/ 3IEKTPOMAarHUTHOTO BOJTHOBOTO ITyYKa B BU/IE CYTIEPIIO3UIMM OIHOPO/IHBIX TJIOCKUX
BosH. KBasuonTuueckuit my4yok. 30Ha reoMeTpuueckoil onTuku. 3oHa PpeHens u Auddy3roHHas 30Ha.

7. YpaBHeHHe TioniepeuHoi Auddy3uu (mapabommueckoe ypaBHEHHME) /11 aMIUTUTY/Ibl BOJTHOBOTO MyYKa U ero
pelilieHHe.



8. M3oTporHkle cpeAbl ¢ BpeMeHHOU aucriepcreid. CBsi3b MeXIy UHAYKIUeH 1 HaMpsKeHHOCTBEO TIOJSL.
MOoIIHOCTB /)KOYJIEBBIX IIOTEPh B Cpejie C BpeMeHHOM Auciepcreil.

9. KBa3uMOHOXpOMaTHueCKHe MPOoLeCChl. DHePTUs TI0JIs B Cpejie C BpeMeHHOM AWCTIepCHe.
10. PacripocTpaHeHWe UMITY/ILCHOTO CUTHAA B Cpejie C BpeMeHHOM Jucriepcred. ['pyTimoBasi CKOpOCTb.

11. Iuddy3roHHOE ypaBHEHHMe [jisi OTH0aroIeil MMITy/IbCca B Cpejie C BpeMeHHOU Avcrepcueid. PacriibiBaHue
HMITyJIbCa [PY PaClpOCTPaHeHUH.

12. HopmasbHOe najieHre MI0CKOW BOJIHBI Ha TJIOCKYIO [paHULly pasziena AByX cpef. Beipakenust /st
K03((PULIMEeHTOB OTPayKeHUsI ¥ TIPOXO>KIEHHSI.

13. dopmyna nepecueta umreganca. KoadduipeHT oTpakeHust 0T TUIOCKOTIapasiie/TbHOM TIaCTUHBL.

14. 3aKOHbI OTpaKeHHs1 ¥ Npe/IOM/IeHUS TIJIOCKUX BOJIH Ha MJIOCKOM rpaHulie paszesa JByX OZHOPOJHbBIX CPef
(3akoH CHess).

15. Hak/ioHHOe nafieHre IJI0CKUX BOJIH Ha IIJIOCKYH0 I'paHuULly paszesna ByX cpeji. BeipakeHus Ko3dduiiieHToB
OTPaKeHHs ¥ TIPOXOJKAEHUsI uepes rorepeuHble BOJTHOBEBIE UMIIeaHChl (popmysisl DpeHers).

16. DddekT Bprocrepa. Yron bprocrepa.
17. IlonHoe BHyTpeHHee OTpakeHue. BO3HUKHOBeHKe HeOAHOPOJHBIX IIJIOCKUX BOJIH 1P TIOJIHOM OTPa’KeHUU.

18. YpaBHeHwus, ornuckIBaoIiye BoHbl TE-THIIA B MIOCKOCIOMCTOM Cpejie C MIaBHO MEeHSTIOIUMUCS
napamerpamu. BKB npubmkeHue.

Kputepuu onennBanus (0LeHOYHOe CPeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

OneHka Kputepuu orieHuBaHUs

YpoBeHb 3HaHUH B 00beMe, TIPeBbIILIAIOIIEM ITPOTPaMMY T0/TOTOBKH.
[IposeMOHCTPUPOBaHEI BCE OCHOBHBIE YMEHMUS,. PellleHbI BCce OCHOBHBIE 3a/laul.

TIPEBOCXOHO
BhIrosiHeHBI Bee 3a/laHVis, B TOJTHOM 00beMe Oe3 HefloueToB. [1poJieMOHCTPHUPOBaH
TBOPUYECKHUI MOJX0/ K pPellleHUI0 HeCTaHAapTHBIX 3aJau.
YpoBeHb 3HaHWH B 06bEMe, COOTBETCTBYIOIEM TIPOTPaMMe TO/ITOTOBKH, 6e3
ombok. ITpo/IeMOHCTPUPOBAHBI BCE OCHOBHBIE YMEHHSI, PeIlIeHbl BCE OCHOBHEbIE
OT/IMYHO 3a[jauM C OTAeNbHbIMU HeCyll[eCTBeHHBIM He/loUeTaMH, BLITIOJIHEHEI BCe 3a/IaHUs B

MoJIHOM 00BeMe. T1poIeMOHCTPHUPOBAHbI HABBIKK TIPY PEIIIEHUH HeCTaH[aPTHBIX
3ajau 6e3 oMbOK U HeJJOUETOB.

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TTPOTrPaMMe TO/[TOTOBKH.
omy1ieHo HeCKOJTbKO HeCyIeCTBeHHBIX OMOO0K. [Ipo/1eMOHCTPHPOBaHbI BCe
OueHb XOPOLLIOo OCHOBHbIe YMeHUs1. PellieHbl Bce OCHOBHBIE 33/lau . BrirosiHeHbI Bce 3aiaHus, B
MOJTHOM 00heMe, HO HEKOTOphIe ¢ HefloueTaMu. [IpoZieMOHCTPUPOBAHbI Oa30BbIe
HaBBIKY TIPH pelleHnH CTaHAapTHBIX 3a7au Oe3 ommboK 1 HeJ0ueToB.

XOpOILIOo YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH.




OueHka Kpurtepuu oLieHUBaHUs

Hormy1ieHo HeCKOJIBKO HerpyObIx omboK. [Ipo/ieMOHCTPHUPOBaHbI BCE OCHOBHBIE
yMeHwusi. PellieHbl Bce OCHOBHBIE 33lauM ¢ HerpyObIMU omnbKaMu. BrimonHeHb! Bce
3a/laHus1, B TIOTHOM 00BbeMe, HO HeKOTOpbIe ¢ HefoueTaMu. [IpojeMOHCTPUPOBAHEI
0a30Bble HaBLIKU TIPY PEIlIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJ0OUeTaMH.

MuHUMaBHO I0MYCTUMBIN YPOBeHb 3HaHUM. [IomyIiieHo MHOTO HerpyObix
ombku. TIpoleMOHCTPHUPOBaHBI OCHOBHBIE YMeHUs1. PellieHb! THITOBLIe 33/1auu C
YA0BJETBOPUTENHHO HerpyObIMU olMOKamMu. BhINo/THeHbI BCe 3a/laHNsI HO He B TIOJTHOM 00beMe.
VMeeTcss MUHMMAITbHBIM HAO0P HAaBBIKOB JI7IsI PEITIeHUs CTaH/[apTHBIX 3a7iau C
HEKOTOPBIMHU HeJJ0UeTaMHU.

YpoBeHb 3HAaHUM HIWKe MUHUMabHbIX TpeboBaHuil. iMeny mecTo rpy6bie
ombku. TIpy pelieHHUH CTaHAaPTHBIX 3aJay He MPO/IeMOHCTPUPOBAHbI OCHOBHbIE

HEY/I0B/I€TBOPUTEILHO
ymenusi. Vimenu MecTo rpy6bie oiiOKu. T1pu pelieHrny CTaHAapTHBIX 3a/jau He
MPO/IEMOHCTPUPOBAHBI 6a30Bbie HaBLIKU. MIMei MeCTo rpy0Obie OIMOKH.
OTCyTCTBHE 3HAaHUM TEOPETUUECKOro MaTepuraa. HeBO3MOXKXHOCTh OI|eHUTh
MOJTHOTY 3HAHWH BCJIe/ICTBHE O0TKa3a obyyarolrierocs ot otBeta. OTCyTCTBHE

10XO MUHHMMa/bHBIX yMeHu# . HeBO3MOKHOCTD OLIEHUTDh HaJIMUHe YMEHHH BC/ieJCTBHE

oTKa3a obyyatoiierocsi ot orBeta. OTCyTCTBUE BJIa/|eHHs] MaTepPHaoM.
HeB03MO>KHOCTB OLIeHUTh Ha/lM4ve HaBBIKOB BCJIE/ICTBHE OTKa3a 00yJaroIierocst ot
OTBeTa.

5.3.3 TunoBble 3ajaHus (OLEHOYHOEe CPeACTBO - 3ajauH) AIA OIeHKH C(hOPMHPOBAHHOCTH
komneTtennuu OTTK-1

3azmaua 1.

HaiiTu pacripe/ie/ieHue repeMeHHOro 31eKTpudeckoro mosst E(x)e!®! BHyTpu npoBogsiero miockoro cios
TOJILIUHBI 2d C IPOBOJJUMOCTBIO 0>>() U MarHUTHOM MPOHUL[aeMOCThI0 1. Ha rpanuiiax ciios (x=+a) 3ajjaHa
aMIUIUTY/la TaHTeHLMaIbHOM KomMroHeHThI nonisi: Ey(-a)=Ey(a)=Eo. N306pa3uts rpaduuecky «MoMeHTa/IbHbIe
CHUMKU» TIOJIS ISl IBYX CyYaeB: a) a>>6 u 0) a<<§ (6 — To/yHa CKUH-C/I0S1 B TIPOBO/THUKE).

3ajaua 2.

Hatitu pacripesiesieHrie iepeMeHHOT0 MarHATHOTO T0J1s1 Hz(X)eimwt BHYTpY TIPOBO/AIIIErO TIFIOCKOTO CJIOS
TOJILL[UHBI 2d C TIPOBOJUMOCTHIO 0>>@ W MarHUTHOW TIPOHUIIAeMOCThI0 1. Ha rpanuiax ciosi (x=+a) 3aaHa
aMIUINTY/la TaHr €HLMa/IbHOM KOMIIOHeHThI 1oist: Ey(-a)=Ey(a)=Eo. BbIpasuTb MOBePXHOCTHBIM UMIIeAaHC (s=
Ey/Hz Ha rpaHMIaX C/I051 Yepe3 |1 ¥ KOMIUIEKCHYIO [M3JIEKTPUUECKYHO IIPOHUIIAeMOCTh €c=-14110/w.

3azmaua 3.
[1nockuii KOHAEHCATOP C KPYIJIBIMU M/IaCTUHAMU MOJAK/IIOUEH K UCTOYHUKY [epeMeHHOr0 HalpsKeHHUs

U=UOsin(wt). HaliTi MarHUTHOe T0JIe BHyTpY KOHAeHcaTopa H npu ycioBuu d<<a<<c/w, rfe d — paccTosiHue
MeKIy IJIaCTUHAMM, a — paJuyC IJIaCTUH, C — CKOPOCTh CBeTa.



3agaua 4.

BekTop 371eKTpHUUeCcKOro moJjisi rapMOHUUeCKOM MI0CKOM OZHOPOZAHOM BOHBI 3aZlaH B KOMIUIeKCHOU (opme E =
EOe/\[i(wt-kr)]. Bektopsl EQ u k nexxaT B r/10CKOCTH XZ.

1) 3anucath KOMIIIEKCHbIE U JeliCTBUTe/IbHbIe BbIPDKEHHS [/ IPOeKLUH 3/1eKTPUUeCKOro U MarHUTHOTO
ToJieil Ha HarlpaBJ/IeHus X, Y, Z (BbIP&KeHHs JOJDKHBI COJlepXKaTh sIBHbIe 3aBUCMOCTH OT NePeMeHHBIX X, Y, Z, t
v napameTpos | E0Q|, o, kx, kz, €, p).

2) OripefieTUTh TIPOCTPAHCTBEHHbBIE TIEPUO/IBI TIOJIS AX, AZ TI0 OCSIM X M Z U CKOPOCTH VP(X), vd(z), ¢
KOTODPBIMH TIepeMeLIaloTCst BAOJIb OCel X, Z TOUKH TepeceueHust $a30BOro PpoHTa C STUMU OCSIMH, eC/T
3a/laHbl: YaCTOTA ®, AU3/IEKTPUUeCKasi 1 MarHUTHasi IPOHULIAeMOCTH CPeZbI €, 1 U YTOJl o MeXly BeKTopoM k u
OCBIO Z.

3) [MocTpouTk rpadvku 3aBUCUMOCTH TI0/IS1 OT KOOP/IMHAT X, Z [AJis Pa3/IMUHbIX 3HaueHU! yrjia o Mexay k u
OCBIO Z.

3azmaua 5.

BekTop 371eKTpHUUeCKOro 1oJisi rapMOHUUeCKOM T/I0CKOM OZHOPOZAHOM BOHBI 3aZlaH B KOMIUIEKCHOU (opme E =
EOei(wt-kr). BekTops! EO u k iexxar B 1uiockocty Xz. Onpefie/TUTh MPOCTPAHCTBEHHbBIN TIEPHO/] TIOJIS AX TI0 OCH
X, eCJIA 33J]aHbl YaCTOTa ®, JUIeKTPUUecKas 1 MarHUTHasl TIPOHULIAeMOCTH CPeJbl €, |1 ¥ IPOCTPAHCTBEHHBIM
TIepUo/, 10JIst AZ 10 OCH Z.

3azaua 6.

BekTop 371eKTpHUUeCKOro 1oJisi rapMOHUUeCKOM T/I0CKOM OZHOPOZHOM BOHBI 3aZlaH B KOMIUIEKCHOU (opme E =
EOei(wt-kr). Bextopsl EO u k nexxat B rtockoctu xz. OnpeeiuTh YaCTOTY ®, €C/IM 3a/laHbl JU3IeKTpUUecKasi U
MarHUTHas POHUIIAEMOCTH CPe/JIbl €, 1, TIPOCTPAHCTBEHHBIN MIEPHUO/, TIOMST AX TT0 OCH X U CKOPOCThb vh(z), C
KOTODOM TepemelaeTcs BAOJIb OCH Z TOUKa repecedyeHusi pa3oBoro ¢ppoHTa C 3TOM OChIO.

3azmaua 7.

BosnHoBoi1 BekTop k 1m10cK0i 0{HOPOZAHO BOJIHBI HAllpaBJeH Mo/ YIJIOM o K ocu z. Cpejja UMeeT
MIPOHULIAEMOCTH € U 1. HaiiTu nmomnepeuHsle (10 OTHOLIEHUIO K OCH Z) XapaKTePUCTHUeCKHe UMITeJaHChl BOJTHBI
(L, csispiBarowue TioriepevHble KOMITOHEHTHI TI0J1el COOTHOLIIeHUeM E-L=¢L{H120], gs TIOJISIpU3aLvii TUTa
TE (Ez=0) u TEM (Ez=Hz=0).

3azaua 8.

BosnHoBoi1 BekTop k 1m10CcK0i 0{JHOPOZAHO BOJIHBI HAllpaBJeH MoJ YIJIOM o K ocu z. Cpejja uMeeT
MIPOHULIAEMOCTH € U 1. HaiiTu nmomnepeuHsle (10 OTHOLIEHUIO K OCH Z) XapaKTePUCTHUeCKHe UMITeJaHChl BOJTHBI
(L, csispiBarowue TioriepevHble KOMITOHEHTHI TI0J1el COOTHOLIIeHUeM E-L=¢L{H120], gs TI0JISIpU3aLvii TUTa

TM (Hz=0) u TEM (Ez=Hz=0).

3azmaua 9.



HaiiTy KOMIIEKCHYI0 AUAIeKTPUYECKYIO TIPOHULIAeMOCTh CPeJibl EC=Er+igi, ec/ii ee MarHUTHast IPOHULIAEMOCTh
1=1 1 ecnu AJ1s1 pacrpoCTpaHsIoLLeiics B JaHHOM cpejie IJIOCKOW BOJIHbI U3BEeCTHBI:

a) ee yacToTa ®, CKOPOCTh V MepeMelljeHHs BOJHOBOro ()POHTA, Ha KOTOPOM TI0JIe PaBHO HYJIIO, M PACCTOSIHUE
L, Ha KOTOPOM aMIUIMTY/ia yObIBaeT B e pas;

0) caBur a3 MeXXy MeKTPUUeCKUM U MarHUTHBIM TIOJISIMU (@ ¥ OTHOLIeHHe ux amrumtyz [EO)/|HO| = p.
3agaua 10.

[MonyuwnTs BeipaskeHus As noneid E u H crostueld BosiHbl. Uemy paBeH cZiBUT a3 ¢ MeX/y MOJISMHA?
M300pa3uTh «MOMeHTaIbHble CHUMKH» TI0JIe B pa3/IMuHble MOMEHThI BDEMEHH.

3agaua 11.

[Tnockas BosiHa ¢ BeKTOpOM 3eKTpuueckoro 1osist E(i)=x0EQei(wt-kz) masaeT B cpesie C MPOHUI[aeMOCTSIMU € U
1, 3aHUMaroIeli o6acthb z<0, Ha MI0CKOCTh Z=0 C 3a/JaHHBIM TTOBEPXHOCTHLIM uMIiesiancoM (s= Ex(0)/Hy(0).
Hatitu ko3ddurmenT orpakeHus BosiHbl ['. OnipezieTuTh UMITe@HC CYMMAapHOTO TI0/Is Tafjaroleid 1
OTpakeHHOM BOJH Ha pacctosiHuu L ot rparuusn: {(-L)=(Ex/Hy)|z=-L.

3agaua 12.

[Tnockas BosiHa ¢ BeKTOpOM 3eKTpuueckoro 1osist E(i)=x0EQei(wt-kz) masaeT B cpesie ¢ MPOHUI[aeMOCTSIMH € U
1, 3aHUMaroIeld o6acthb z<0, Ha MI0CKOCTh Z=0 C 3a/JaHHBIM TIOBEPXHOCTHLIM uMriesiancoM (s= Ex(0)/Hy(0).
Hatitu ko3ddurmenT orpaxkenus BosiHel ['. Hatitu dyakimio |E(z)|2 v orpeiemnTb K03 UIMEHT CTosTueit
BotHbl KCB. UTto MokHO cka3atb 00 umnepatce (s mpu KCB=1 u mpu KCB=00?

3agaua 13.

N3nyueHre WCTOYHHWKA pacTipeZie/ieHO PABHOMEPHO BHYTPU CEKTOpa YIJIOB —a<@<a, /2-B<6<m/2+3 (B u ¢ —
TIOJISIPHBIN U a3UMYTa/IbHBIN YTJIbI B chepruueckoi cucteMe KOopAuHar). HailTi aMIuiiTyy 3/1eKTprUueckoro
T0JTs1 B JJa/IbHE 30He Ha pacCTOsTHAM R OT UCTOUHMKA, ey U3/IyJaemasi UM MOIITHOCTh paBHa P.

Vctounuk: I'unbaenbypr, B.b. COOpHUK 3a7iau 10 3/1eKTPOAUHAMUKE. [ D1eKTpoHHbIH pecypc] / B.B.
I'unepenbypr, M.A. Musiep. — DneKTpoH. fjaH. — M. : ®usmarut, 2001. — 163 ¢. — Pexxum gocryma:

http://e.lanbook.com/book/48209 — 3ar. c 3KpaHa.

5.3.4 TunoBble 3ajaHus (OL[eHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
xkommnetrenuu OITK-2

3azmaua 1.

Haiitu pacripegeneHue repeMeHHOT0 3/eKTpruueckoro rnoss E(x)e/A(ik) BHYTpY MPOBOASILIEr0 IJIOCKOTO CJI0sT
TOJIIIIUHBI @ C TPOBOAUMOCTBIO 0>>@ YW MarHUTHOM MpOHULIaeMOoCThI0 1. Ha ofiHO# rpaHuiie ciios (x=-a) 3afiaHa
aMIIUTYJa TaHTeHLMaabHOU KoMIioHeHThI 1o Ey(-a)=E0, a Ha apyroti rpanuLe (x=0) Je)XuT uaeaabHO
MpoBoAsAIMM ucT. V306pa3uts rpadryecky «MoMeHTaIbHbIE CHUMKW» TIOJIS [/Is IBYX CJIydyaeB: a>>8 u a<<§
(6 — ToNIIMHA CKWH-C/IOS B TIPOBOJHUKE).

3agauva 2.


http://e.lanbook.com/book/48209

BeckoHeuHbIH CO/IEHOU/, C UMC/IOM BUTKOB B 0OMOTKE Ha eJUHUL]Y AJTUHBI N TATAETCS NepeMeHHbIM TOKOM
[=10sin(wt). HaliTi snekTpuyeckoe roJsie E BHyTpu cojieHOM/a IPU YCJIOBUU a<<C/® (a — pajuyc Co/eHOH/a).

3agauva 3.

BbIpasuTh aMIUTUTY/IbI 3/IEKTPUYECKOTO Y MAarHUTHOTO TT0JIeH rapMOHWUECKOMW TJIOCKOW O[HOPOAHOU BoHBI EO
1 HO B cpefie ¢ TPOHUIIA@MOCTSIMHU € U |1 Uepe3 CPeJHIOI0 3a TIepro/ TJIOTHOCTH MOTOKA SHEPTUH S.

3agauva 4.

Haiiti MmarauTHOe nosie H HeofHOPOJHOM T/IOCKOM BOJIHBI B CPeJie C IPOHHULIAEMOCTSIMU € U |1, eC/TN
3/IeKTpUYeCKOe 1oJie BOJHBI 3a71aHo B Busie E= yOEO exp(i(wt-hz)-kx). Kakum 06pa3om cBsi3aHbI MeXIy OO0
napameTpsl o, h, k, €, n? M306pasuts «MOMeHTaIbHble CHUMKW» T110J/1el B pa3/inuHble MOMEHTbI BpeMeHH.

3azmaua 5.

[TosyunTh BRIpaXkeHUe 111 Ko3hdUI[eHTa oTpaykeHus ' TJI0CKOM BOJIHBI OT TIJIOCKOTO CJIOST TOJIIIMHEI d C
[IN3JIeKTPUUECKON Y MarHUTHOM TIPOHULIAEMOCTSIMH € U |1, pa3/ieisiolero cpefbl 1 1 2 ¢ MpoHUI[aeMOCTsIMHU €1,
pl u €2, p2. BosiHa nafaet Ha ¢/10¥ 10 HOpMaiu U3 cpefbl 1. Halitu ycioBusi, mpu kKotopbix ['=0, 17151 ciiydaes,
Korja cpefibl 1 ¥ 2 0[JMHaKOBBI.

3azaua 6.

[TosryunTh BeIpaXkeHHe 111 Ko3hduIeHTa oTpaykeHus ' TJI0CKOM BOJIHBI OT TJIOCKOTO CJIOST TOJIIIMHEI d C
[IN3JIeKTPUUECKOW Y MarHUTHOM TIPOHULIAEMOCTSIMH € U |1, pa3/ieisolero cpefibl 1 1 2 ¢ MpoHUI[aeMOCTsIMHU €1,
pl u €2, p2. BosiHa nafaet Ha c/10¥ 10 HOpMaiu U3 cpefbl 1. Halitu ycioBusi, mpu kKotopsix ['=0, 17151 ciiydaes,
Korja cpefibl 1 ¥ 2 pa3vuHbI.

3azmaua 7.

Bpone ocu z TeueT mepeMeHHbIN TUHENHBIN TOK leiwt, amruTyza KoToporo ofvHakoBa (I=const#0) Bo Bcex
TOUKax oTpe3ka |z|<L 1 paBHa HYJIFO BHe 3TOro oTpe3ka. [1o/yunTh BeIpaskeHUs [i7Isi BEKTOPHOTO TIOTeHIMama A
v noneit E, H B fanbHeit 30He. MccnenoBathk v IOCTPOUTE B MOJISIPHBIX KOOPAWHATAX AUarpaMmy
HarpaB/IeHHOCTH U3/MyueHus 110 MotHocTd D(B) ayis ciyuaeB kL<<1 u KL>>1 (8 — cdeprueckuii omspHBIMA
yroJ).

Nctounuk: 'uibzieHOypr, B.B. COopHUK 3a/1au TI0 3/1eKTPOJUHaMUKe. [ D1eKTpoHHkIH pecypc] / B.B.
I'unbpentypr, M.A. Musiep. — DeKTpoH. jaH. — M. : ®usmariut, 2001. — 163 ¢. — Pexxum gocryma:

http://e.Janbook.com/book/48209 — 3ar1. ¢ 3KpaHa.

KpuTepuu onjeHuBaHus (OLleHOUHOE CPeJCTBO - 3a/|auH)

OneHka Kputepuu orieHuBaHUs

TIPeBOCXOJHO YpoBeHb 3HaHUM B 06beMe, TIPeBbILLIAIOIIEM IIPOTPaMMY 10/JTOTOBKH.
IIposieMOHCTPUPOBaHEBI BCE OCHOBHBIE YMEHMUS,. PellleHbl BCce OCHOBHBIE 3a/lauul.
BrinonHeHsI Bce 3a/laHusl, B IONHOM 06beMe Ge3 HefjoueToB. [IposeMOHCTpHpOBaH
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OueHka Kpurtepuu oLieHUBaHUs

TBOPYECKUH MO/IX0/| K PeIlleHH0 HeCTaH [apTHBIX 3a7iau.

YpoBeHb 3HaHW B 06bEMe, COOTBETCTBYIOLEM TIPOTPaMMe TOTOTOBKH, 6e3
omr6ok. [TpojeMOHCTPUPOBAHBI BCe OCHOBHbIE YMEHHS], PellleHbl BCe OCHOBHbIE
OT/IMYHO 3a4a4u C OTAe/IbHBIMU HeCYILIeCTBEHHbIM HEeJOUETAMU, BBITIO/JIHEHBI BCE 3d/JaHUA B
MoJIHOM 00BeMe. TIpoieMOHCTPHPOBAHbI HABLIKY ITPU PEIIeHUH HeCTaHAaPTHBIX
3ajau 6e3 oImKMbOK 1 HeJJOUETOB.

YpoBeHb 3HaHUH B 06beMe, COOTBETCTBYIOLL|EM IPOrPaMMe TIOATOTOBKH.
omy1ieHo HeCKOJIbKO HeCyIeCTBeHHBIX OMO0K. [Ipo/jeMOHCTPHPOBaHbI BCe
OueHb XOpOLLO OCHOBHbIe YMeHUs1. PellleHbl Bce OCHOBHBIE 33/laut . BrirosiHeHb! Bce 3aiaHus, B
no;iHOM 00BeMe, HO HEKOTOpbIe ¢ HefloueTaMu. [IposieMOHCTpHpOBaHbI 6a30BbIe
HaBBIKM TIPH PellIeHNY CTaHJApPTHBIX 3a/lau 06e3 OIMO0K 1 HeJIOUeTOB.

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTrPaMMe TO/[TOTOBKH.
[ormy1ieHo HeCKOJIbKO HerpyObIix omboK. [Ipo/1eMOHCTPHUPOBaHbI BCe OCHOBHBIE
XOpOLIO yMeHwusi. PellieHb! Bce OCHOBHBIE 33lauM ¢ HerpyObIMU omMbKaMu. BrioHeHbI Bce
3a7laHus, B TIOJTHOM 00beMe, HO HEKOTOphIe C HeloueTaMu. [1poieMOHCTPHUPOBAHEI
0a30Bble HaBLIKU TIPH PEIIeHUH CTAHAAPTHBIX 3a/jau C HEKOTOPBIMH HeJJOUeTaMH.

MuHMManBHO JOMYCTHMBIN YPOBEHb 3HaHHUM. [lomyIieHo MHOTO HerpyObIxX
ombku. TIpo1eMOHCTPUPOBaHBI OCHOBHBIE YMeHUsI. PellieHbI THIOBLIe 33/1auu C
YZI0B/IETBOPUTE/ILHO HerpyObIMU o1MOKaMu. BeInoiHeHsI Bce 33/laHKsl HO He B TIOIHOM oObeMe.
VMeeTcsi MUHUMAJTBHBIN HAOOP HAaBBIKOB /IJIs PellIeHHst CTaHJapTHBIX 3a7ay C
HEeKOTOpbIMH HefloueTaMHU.

YpoBeHb 3HAHUI HIWKe MUHUMabHBIX TpeboBaHui. iMeny MecTo rpy6Obie
ombku. IIpu perieHUH CTaHJAPTHLIX 33/la4 He MMPOJEeMOHCTPHUPOBAHbI OCHOBHEIE

HeY/I0B/IETBOPUTEJILHO
ymenus. Vimenu Mecto rpy0ble oimibku. ITpy pelieHun CTaHAAPTHBIX 3a/1a4 He
MPO/IeMOHCTPUPOBaHbI 6a30Bble HABLIKU. VIMe MecTo rpy0bie OlMOKy.
OTcyTcTBUe 3HaHUM TeOpeTHYeCKOro MaTepraia. HeBo3MOXXHOCTh OL|eHUTh
TIOTHOTY 3HAHUWM BC/IE/ICTBHE OTKa3a oOyuarorrierocs ot otBeta. OTCyTCTBHE
TOXO MUHUMAJTbHBIX YMeHUM . HeBO3MOXXHOCTh OLIeHUTh Ha/llnule yMeHUl BCie[CTBUe

oTKa3a obyyatorerocsi ot orBeta. OTCyTCTBUE BJIa/|eHHs] MaTePHaIOM.
HeB03MOKHOCTB OLIEHUTL Ha/TMuMe HaBLIKOB BCJ/IICTBHE OTKa3a 00yJaroLierocsi ot
OTBeTa.

6. YueOHO-MeTOfMUeCKOe 1 HH(OpMaLOHHOe o0ecrieyeHHe JUCHMILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. Hukonbckuii BsiuecniaB BnagjumupoBud. DyieKTpoiMHaMUKa U paclipoCcTpaHeHye PaIuoBOJH : [yuel.
rocobue [/ paAMOTeXH. CTIe[Ua/bHOCTel BY30B]. - 3-e u3f,., epepab. u gor. - M. : Hayka, 1989. - 543
c. : w. - ISBN 5-02-014033-3 (B mep.) : 1.60., 155 3k3.



2. BaiiHinTeiiH JleB Aib0epToBHY. D/IeKTPOMAarHUTHbBIE BOJIHEL - 2-e U3/., mepepab. u fgor. - M. : Paauo u
CBsA3b, 1988. - 440 c. : un. - ISBN 5-256-00064-0 (B nep.) : 2.90., 225 3k3.

3. backakoB CsitociaB ViBaHoBUY. OCHOBBI 3/7IeKTPOJUHAMUKY : [yue6. mocobue /st paiuOTexH.
crieljuaabHOCTeM By30B]. - M. : CoBeTckoe paauo, 1973. - 248 c. : c uepT. - 0.54., 20 3k3.

4. T'onpateitd JleB JlapuioBHUY. D/IeKTPOMArHUTHBIE TIO/IST U BOJTHBL. - 2-e U3/, repepab. u Aot - M. :
CoseTtckoe paguo, 1971. - 662 c. : u. - 2.25., 25 3K3.

5. Tamm Urops EBrenbeBru. OCHOBBI TEOPUU 3/IEKTPHUUECTBa : YuebHoe rmocobue. - Mockea :
N3parenbckasi dupma "dusuko-mateMatrueckast mutepatypa” (PU3MATIINT), 2003. - 616 c. - BO -
bakanaBpuar. - ISBN 978-5-9221-0313-8., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=741021&idb=0.

6. CoopHUK 3aau 110 71eKTpoguHamuke / ['unpaenoypr B.b., Muiep ML.A. - Mocksa : ®usmarur,
2001., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=645545&idb=0.

[oronHuTebHasE IUTEpaTypa:

1. IxekcoH [IxoH. Knaccuyeckasi syieKTpoAguHaMuKa / riep. ¢ adri. I'. B. Bockpecenckoro u JI. C.
ConoBneBa ; riof peA. 3. JI. bypireiiHa. - M. : Mup, 1965. - 702 c. : uepT. - 2.95., 23 3K3.

2. bareirua B. B. CO0pHUK 3a/1a4 110 3/1eKTPOAUHAMUKE M CITel[haTbHON TeOPUH OTHOCHUTETBHOCTH /
Bateirvx B. B.,Tonteirud U. H. - 4-e u3g. - Cankrt-IletepOypr : Jlanb, 2022. - 480 c. - Kuura u3
Kosiekuyu Jlanb - @usuka. - ISBN 978-5-8114-0921-1., https://e-lib.unn.ru/MegaPro/UserEntry?
Action=FindDocs&ids=799674&idb=0.

3. Bareirnn Brnaguvup Brnaguvuposuy. CO0PHUK 3a/jau 110 371eKTPO/IMHAMIKE U CTIeL{MaTbHOM Teopru
OTHOCHTENLHOCTH : yuel. mocobue. - 137. 4-e, nepepab. - CII6. ; M. ; KpacHogap : Jlans, 2010. - 480 c. :
wil. - (YuebHuku fy1s By30B. CrierjasbHast urepatypa). - ISBN 978-5-8114-0921-1 : 728.20., 40 3k3.

4. Tepneukuii fIkoB [TeTpoBuu. DyieKTpoArHaMHUKa : [yueb. mocobue asist ¢pus. crieraabHOCTe yH-TOB].
- M. : Breicuias nikosa, 1980. - 335 c. : . - 0.95., 13 3k3.

[TporpammHoe obecrieueHue 1 IHTepHeT-pecypchl (B COOTBETCTBUU C COJiepyKaHUeM JIHCLUITAHBI):

7. MaTepHua/IbHO-TeXHHYeCKoe ofecreueHUe JUCLUILIMHBI (MOY /1)

YueOHble ayJUTOPHU [7Isi TIPOBE/IeHUs] Y4eOHBIX 3aHSATHMH, IPeAyCMOTPEHHBIX 00pa30BaTelbHOU
MPOrPaMMOM, OCHAIIleHbl MYJIbTUMeAUMHBIM 000pyJ0oBaHHeM (TIPOEKTOpP, 3KpaH), TeXHUYeCKUMHU
Cpe/icTBaMH 00yUeHMsI.

[TomerrieHust 11 CAaMOCTOSITENTBHON pabOThl 0OYYAKOIUXCSl OCHAIleHbI KOMITbIOTEPHON TEXHUKOHN C

BO3MO)KHOCTBIO TIOJK/IIOUeHUs K ceTd "VHrepHer" W obecrieyeHbl [OCTYIIOM B 3JIEKTPOHHYIO
MH(OpPMaIMOHHO-00pa30BaTe/IbHYI0 Cpefy.

[Tporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusmu OI'OC BO mno HarpaBiIeHHO
nozArotoBku/crietanbHocTy 03.03.03 - Paguodusuka.

Agstop(b1): Kyapun Anekcanap BnagumupoBuu, 1oKTop GH3MKO-MaTeMaTUYeCcKUX Hayk, rmpodeccop.



3aBepyromumii Kadepoii: bakyHoB Muxaun VIBaHOBUY, JOKTOP (PU3MKO-MaTeMaTUUeCKUX HayK.

ITporpamma o/j06peHa Ha 3aceflaHUU MeTouuecKoi komuccuu ot 06.11.25, mpotokosn Ne 04/25.
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