MHNHOBPHAYKH POCCHUH

denepanabHOe roCyIapCTBEHHOE ABTOHOMHOE 00pa3oBaTeJibHOe
yupeskaeHue Bpicuiero oopazosanus "'Ilepmckni
roCyIapCTBEHHbINH HAIIMOHAJIBHbIN MCCJIE10BATEIbCKHA
yHuBepcurer"

Kadeapa pusuxu ¢a3oBbix nepexogon

Astopsl-coctaButeny: Kpay3un [laBea BacuiabeBuu

Pabouast mporpamMma AUCIUTIITUHBI
PACHHPOCTPAHEHMUME JSJIEKTPOMAT'HUTHbBIX BOJIH
Koxn YMK 60406

YTBEepKAECHO
IIporokos Nell
ot «07» urons 2021 r.

ITepmb, 2021



1. HammeHnoBaHue JUCHUININHBI

PacnpocTpanenue 3neKTpOMarHUTHHIX BOJIH

2. MecTo IMCHHUILIMHBI B CTPYKTYpeE 00pa30BaTeIbHOM NMPOrpaMMBbI

JlucuuniauHa BXOAUT B BapHaTUBHYIO yacTh biioka « b.1 » obpa3oBaTenbHOil mporpaMMbl IO HAITPABIEHUSM
MOATOTOBKH (CMEIUATBLHOCTSIM):

Hamnpasnenue: 03.03.01 IIpuknagapie MaTeMaTuka u puU3NKa

HamnpalieHHOCTh [IporpamMma mupokoro npoguis



3. [lnanupyembie pe3y/ibTaThl 00y4eHUs M0 AUCHUILINHE

B pesynbrare ocBoeHUs AUCHUILUIMHBI PacnpocTpanenne 3J1eKTPOMArHUTHBIX BOJIH Y 00y4aroerocs
JOJKHBI OBITH CPOPMHUPOBAHBI CIIETYIOINE KOMITETEHITHH:

03.03.01 IpuxmanHabie MaTeMaTHKa U (pr3nka (HarpaBiIeHHOCTS : [Iporpamma mmpokoro mpoguis)
ITK.3 CniocoOGeH BHIOMPATH U TPUMEHSATD MOAXOSIINE METO Bl HCCIICIOBAHUN U HMHCTPYMEHTHI IS
perieHus 3a1a4d B n30paHHOM MpeIMeTHOM 001acTh
Nuaukaropsl
ITK.3.1 Bei6upaet u npuMeHsIeT MOAXO SIS METO Bl HCCIICIOBAHUN TTPHU PeIIeHUN (PU3NIECKUX 33714



4. O0beM U coJepkaHue TUCHUTITHHBI

HanpasyeHusi noAroToBKu 03.03.01 Ilpuknanusie MaTeMaTHKa U (U3MKa (HAIIPABICHHOCTD:
[Iporpamma mupokoro npouss)
¢opma o0yuenus OYHas
NeNe TpumecTpoB, 11
BbIJICJICHHBIX /151 H3y4YeHUs!
AUCHHUILINHBI
O0beM AUCIHUILIMHBI (3.€.) 3
O0beM JUCHUILIMHBI (AK.YaC.) 108
KonTakTHasi padora ¢ 42
npenoaaBartesieM (aK.4ac.),
B TOM 4HcCJIe:
IIpoBenenue JeKIUOHHBIX 28
3aHATHH
IIpoBeneHne NpakKTHYECKHUX 14
3aHATHI, CECMHMHAPOB
CamocTrosiTesbHast padoTa 66
(ak.4ac.)
®opMbI TEKYLIET0 KOHTPOJIA Bxonnoe tectupoBanue (1)
HtoroBoe koHTposbHOE MeponpusTue (1)
ITuceMeHHOE KOHTpOIbHOE MeponpusTue (2)
DopMbI IPOMEKYTOUYHOM 3auer (11 Tpumectp)
arrecTanuu




5. AHHOTI/IPOBaHHOC OonmucaHue CoaAcpKanusd pasacjaoB U TEM TUCHUIIJIHHBI

PacnpocTpaHeHue 3JIeKTPOMATHUTHBIX BOJIH

DJIEKTPOMArHHUTHBIE BOJHBI B H30TPOIHBIX Cpeaax
VYpaBHeHuss MakcBeiia 1 MaTepUaIbHbIE YPABHEHUS. IOHATHE O BPEMEHHON U MPOCTPAHCTBEHHON JUCIIEPCHUHU.
[Tpumeps! onpeneneHus GyHKIMA TMHEHHON peakunuu U UX Qypbe-KOMIOHEHT. COOTHOIICHUS
Kpamepca-Kponura. [loriomnieHue 3j1eKTpOMarHuTHOM 3HEPruu B cpeze ¢ aucnepcueil. HopmansHbie
JIEKTPOMAarHUTHBIE BOJIHBI B cpefie ¢ aucnepceuei. [Ipocrelinme Moaenn MaTepruanbHbIX CPEA: HEMOJIPHBIC
IU3JIEKTPUKH, TOJISIPHBIE IUAIEKTPUKH MPOBOAHUKU. OnTHYECKHE CBOMCTBAa MPOBOAHUKOB. CKMH-3(D(EKT B
IIPOBOJAHMKAX. DJIEKTPOMAarHUTHBIE BOJIHBI B I1a3Me. OTpakeHUe U MpesloMIIEHUE BOJIH. PacipocTpanenue
BOJIH B HEOJTHOPOAHOM Cpee.

DJIeKTPOMATHUTHBIE BOJHbI B aHU30TPOMHBIX cpeaax
JusnexkTpudeckas NPOHUIIAEMOCTh KPUCTAIIIOB. [1mockas BoiHA B aHM30TPONHOM cpene. OnTuueckue
CBOMCTBA OJIHOOCHBIX KpPUCTAIIOB. J[ByXOCHBIE KpHcTaLIbL. [[BOoitHOE MpenoMiieHue B JIEKTPUUECKOM TOJIE.
Marunutoontuueckue 3ppexTsl. JJuHaMoonTHIecKre IBICHUSI.

Heauneiinas onTuka
Henuneitnas nonsipuzanus cpensl. [lepBoe npubnmxenue. Ontudeckoe AeTEeKTUpOBaHUE. | 'eHepaius BTOPbIX
rapMOHHK, CYMMapHOHM M pa3HOCTHOM yacToT. Bropoe npubmmkenne. Camodokycupoka. [lapamerpuueckas
reHepanus CBeTa.



6. MeToanueckue YKa3aHus /151 00yYaIOUIMXCH 10 OCBOCHHIO JUCIHUIIIHHBI

OcBoeHme JUCIUIUIMHBI TPeOYeT CUCTEMATHYECKOT0 U3YUEHHUs BCEX TEM B TOM IOCIIE0BATEIBHOCTH, B
KaKoW OHM yKa3aHbl B paboueil mporpamme.

OcCHOBHBIMU BUAAMH y4€OHOU pabOTHI ABJISIOTCS ay IUTOpPHBIE 3aHATUA. VX 1ensb - pacmmputh 6a3oBbie
3HaHUA 00yYaIOIIKXCs 10 OCBAMBAEMOM AUCLHUIIIIMHE U CUCTEMY TEOPETHUECKUX OPUEHTHPOB IS
HOCJIEAYIOIEro 6osee riry00Koro OCBOSHHUs IIPOrpaMMHOT0 MaTepualia B X0/1€ CaMOCTOSATEIbHOM PaboOTHI.
OOyuaronieMycst BAXKHO IOMHHUTb, YTO KOHTaKTHas1 paboTa ¢ mpernoaBaTeneM 3(h(HEeKTUBHO TOMOTAET eMy
OBJIa/IETh MMPOTPaMMHBIM MaTepUaioM Ojarogaps pacCTaHOBKE HEOOXOIUMBIX aKLIEHTOB U yAECPIKaHUIO
BHUMAaHMS MHTOHAIIMOHHBIMH MOJTYJISIIIUSIMH TOJIOCA, A TAKXKE MOAKIIIOUYCHUEM ayAHO-BH3YalbHOTO MEXaHU3Ma
BOCIIPUATHS HHPOPMALIUY.

CamocrodTenbHas paboTa MpecienryeT ClIeAyIoHe Heu:

— 3aKpEeIUIEHNE U COBEPIIEHCTBOBAHUE TEOPETUUECKUX 3HAHHUM, TIOTYYEHHBIX Ha JIGKLIMOHHBIX 3aHATHAX;

- (hopMupoBaHKE HaBBIKOB MOATOTOBKU TEKCTOBOW COCTABIIAOLIEH HHpOpMALUK y4eOHOTO U HAy4YHOTO
Ha3HAYEHUs JUIsl pa3sMELCHHs] B PA3JINYHBIX MH(POPMALMOHHBIX CUCTEMAX;

- COBEPIIIEHCTBOBAHUE HABBIKOB [TOMCKA HAYYHBIX MyOIMKaluil 1 00pa30BaTENIbHBIX PECYPCOB,
pa3MeleHHbIX B cetn HTepHeT;

- CAMOKOHTPOJIb OCBOEHUS IIPOrPaMMHOI0 MaTepHaa.

Ooyuatomiemycst HEOOXOAUMO MOMHUTB, YTO PE3YJIbTAaThl CAMOCTOSTENIFHON paOOThl KOHTPOIUPYIOTCS
MIPEeroIaBaTeNIeM BO BPEMSI IIPOBEICHHSI MEPOTIPUSATHIA TEKYIIETO KOHTPOJIS M YUUTHIBAIOTCS TIPH
IIPOMEKYTOYHON aTTECTaLUN.

Ooyuatonmmces ¢ OB3 1 nHBaNMMI0B MPEIOCTaBIAETCS BO3MOXKHOCTh BbIOOpa (popM nmpoBeeHust
MEPONPUATHIA TEKYIIIETO KOHTPOJIS, aTbTEPHATUBHBIX (OpMaM, MPEAyCMOTPEHHBIM pabodel MporpaMMoii
aucuuIuinHel. [IpegycmarpuBaeTcss BO3SMOXKHOCTD YBEJTMUEHUS B Ipejienax | akaJeMHUuecKoro yaca BpeMeHH,
OTBOJIMMOTO Ha BBIIIOJIHEHUE KOHTPOJIBHBIX MEPOIIPUATHI.

ITponetypa onieHMBaHUS Pe3yJIbTATOB 00YUEHHS MHBAJIUAOB U JIUI C OTPaHUYEHHBIMU BO3MOXKHOCTSAMU
3JI0POBbsI [0 JUCLUIUIMHE MPEeIyCMaTPUBAET MPeA0CTaBIeHUE HHPOpMaLH B (popMax, aTanTHPOBAHHBIX K
OIPaHUYEHUSM UX 310pPOBbS U BOCIIPUATHSA HHPOPMALIUY.

ITpu npoBeieHNH TEKYyIEro KOHTPOJI IPUMEHSIOTCS OLIEHOUHBIE CPEACTBA, 00eCIeUnBaroLIe nepeaavy
nH(popMalnu, OT 00yyaroLIerocs K IpernoaaBaTesio, C y4eToM ICUX0(PU3N0IOTHYECKUX 0COOEHHOCTEN
3I0POBBST O0YJAFOIITIXCS.

7. llepedyeHb y4eOHO-MeTOAMYECKOT0 00ecTiedeH s AJIsl CAMOCTOSAITEIbHOM PadoThI
o0y4aromuxcs o JUCIUIINHE

[Ipu camocTosTeNbHON paboTe 00yUaIOMIUMCS CIETYET UCIOIB30BaTh!

— KOHCIIEKTHI JIEKITHIL,

— JINTEPATypy U3 MEePEYHSI OCHOBHOU U JOTOJTHUTEIHHOM Y4eOHOH TUTEpaTyphl, HEOOXOIUMOMN ISt
OCBOCHMS TUCIUIUIUHBI (MOJTYJIST);

— TEKCT JIEKIUN Ha SJIEKTPOHHBIX HOCUTEISX;

— pecypchl HH()OPMAITMOHHO-TEIIEKOMMYHHUKAITMOHHOH ceTn "MHTepHeT", HEOOXOAMMBIE JIIST OCBOCHUS
JTUCIUTUIUHBL,

— JIMIIEH3UOHHOE U CBOOOIHO pacpOCTpaHIEMOE MPOrpaMMHOE 00eCTIeUeHNEe U3 TIEPEUHSs
MH(OPMALIMOHHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX IIPHU OCYIIECTBICEHUH 00pa30BaTeIbHOrO MpoIecca mno
JUCIUIUINHE;

— METOAMYECKHE yKa3aHUs i1 00y4arOIIUXCs 0 OCBOSHUIO AUCIUILTUHBIL.



8. IlepeyeHb OCHOBHOM M IONOJTHUTEILHON Y4eOHOH JTUTEPATYyPHI
OcHoBHas:

1. Aanpycesuy, JI. K. DnekrpoauHamMuka v pactipocTpaHeHHEe PaMOBOIH : yueOHoe mocodbue / JI. K.
Annpyceud, A. A. Uimyk. — HoBocubupck : CuOMpckuii Tocy1apCTBEHHBIM YHUBEPCUTET TEICKOMMYHHKAITAN
u nuadopmatuku, 2009. — 207 ¢. — ISBN 2227-8397. — TekcT : 351eKTpOHHBIH // DNEeKTpOHHO-O0NOIHOTeYHAs
cuctema [PR BOOKS : [caiit]. http://www.iprbookshop.ru/54807

2. 3amoTpuHCKHi B. A. DnekTpoMarHuTHbIE OJIS U BOJIHBL: YueOHOe nocobue/3amoTpunckuii B. A..-
Tomck:Tomckuii rocy1apCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABIECHUSA U paguoaIeKTpoHuku,2012, ISBN 5-
86889-318-2.-181. http://www.iprbookshop.ru/72228.html

3. Jlaunay JI. JI.Teopernueckas ¢pusuka.yaeOHOE MOCOOUE IS CTYACHTOB (PU3HUYECKUX CIICIIUATBHOCTEH
yauBepcuteTos : B 10 1. T. 8.0nexrponunamuka crutomnsix cpen/JI. . Jlanpay, E. M. Jludmmur ; pen. JI. I1.
IIuraeBckuii.-MockBa:DU3MATIINT,2005, ISBN 5-9221-0123-4.-656

JdomosHuTeILHAS:

1. Bokos, JI. A. DiekTpoarHaMUKa U pacIIpOCTPAHEHHUE PAIMOBOIH : yueOHoe mocobue / JI. A. bokos, B. A.
3amorpuHckuii, A. E. Manaens. — Tomck : ToMckuii rocy1apcTBEHHBI YHUBEPCUTET CUCTEM YIIPaBJICHUS U
panuosnekrponuku, 2013. — 410 c. — ISBN 978-5-86889-578-4. — TekcT : 271€KTPOHHBIN // DNEKTPOHHO-
o6ubmmoreunas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/72050.html

2. DNEeKTpOMAarHuTHEIE T0JIs U BOTHBL. COOpHHUK 3a/1a4 U ynpaxxHeHu# : yueOHoe nmocooue / JI. A. bokos, A. E.
Mangens, K. M. Coxonosa, JI. . llanruna. — Tomck : ToMckuil rocyaapCcTBEHHBIH YHUBEPCUTET CUCTEM
yIpaBleHUs U paarodieKTpoHuku, 2014. — 185 ¢. — ISBN 2227-8397. — TekcT : 2IeKTpOHHBIH //
OnexrponHo-6ubmmoreynas cucrema IPR BOOKS : [caiit]. http://www.iprbookshop.ru/72229.html

3. DIeKTpoauHAMUKA B PacIpoCTpaHeHUEe PaJAroBOJIH : yueoHoe mocobwue / [[. FO. Mypomues, 0. T. 3pipsiHOB,
I1. A. ®enronun [u ap.]. — TamboB : TamMOOBCKMIA rOCYIapCTBEHHBIN TexHUUYeckuii yHuepcuret, ObC ACB,
2012. — 200 c. — ISBN 978-5-8256-1146-6. — TekcT : 21eKTPOHHBIH // DIIeKTPOHHO-ONOINOTEYHas: CUCTEMa
IPR BOOKS : [caiit]. http://www.iprbookshop.ru/63924.html



9. Ilepeuenn pecypcoB cetu UHTEpHET, HEOOXOAUMBIX /IJII OCBOCHHUSA TUCIUILINHBI

http://www.psu.ru/elektronnye-resursy-dlya-psu Onexrponnsie pecypesl s [ITHUY.
https://www.theoretical-physics.net/0.1/index.html CripaBo4HHK 110 T€OpETHYECKON (PU3HKE.
https://elementy.ru HaydHo-nonmyasipHbIi MPOEKT « IJIEMEHTHI OOJIBIIION HAYKW.
http://www.feynmanlectures.caltech.edu ®eiliHmMaHOBCKHE JTEKIIUU 11O (HUHKE.
10. Ilepeyenb UH(POPMAITUOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX IIPH OCYIIECTBJICHUMN
00pa30BaTeJIbHOI0 MpoIecca Mo AMCHUIINHE

OO0pazoBaTenbHbIHN MpoIiece Mo auciuIuiiHe PacnpocTpaneHue 3JIeKTPOMATHUTHBIX BOJIH MPEAoaraet
WCTIOJIB30BaHUE CIICIYOIIETO MPOrPaMMHOT0 00ecTiedeHrsl M MH()OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:
- IPE3CHTAI[IOHHBIC MaTEPHUATBI (CITAl Bl TI0 TEMaM JICKIIMOHHBIX M MTPAKTUICCKHUX 3aHITHN);
- IOCTYT B pexxuMe on-line B DiekTpoHHyI0 6nbimortednyro cuctemy (ObC);
- IOCTYTI B 3JICKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTeILHON Cpely YHUBEPCUTETA.

[Tepeyenr HEOOXOAUMOTO JTUIIEH3UOHHOTO U (MJIM) CBOOOJIHO PaCcCIpOCTPaHSIEMOTO TPOrPAMMHOTO
o0ecrieueHus:

- npocmoTpuuk PDF ¢aiinos;

- ALT Linux, LibreOffice.

[Ipu ocBOeHMM MaTepHana v BHITIOTHEHUS 3aJaHH 10 TUCIUIUIMHE PEKOMEHYETCsl UCTIOIB30BaHUE
MaTepuasoB, pa3MelIeHHbIX B JImunbix kabuHeTax ooyuaromuxcss ETUC [ITHUY (student.psu.ru).

[Tpu opranu3anuu JUCTaHIIMOHHON paOOTHI M MPOBEJCHUM 3aHATHI B PEXKHME OHJIAH MOTYT
UCTIOJIh30BaThCS:

cucteMa BuIeoOKoH(pepeHIIcBs3u Ha ocHoBe miatdopmer BigBlueButton (https://bigbluebutton.org/).

cuctema LMS Moodle (http://e-learn.psu.ru/), koTopas moanepKuBaeT BO3MOKHOCTh UCIIOJIb30BAHUS
TCKCTOBBIX MAaTCPUAJIOB U HpeSeHTaHI/II\/'I, ayJuo- U BUJCOKOHTCHT, a TaK K€ TCCThI, IPOBEPACMBIC 3a/IaHNA,
3aJJaHus JJ11 COBMECTHOM paboThI.

cuctema tectupoBanus Indigo (https://indigotech.ru/).

11. Onucanue MaTepHAJIbLHO-TEXHUYECKOH 0a3bl, HEO0XO0AMMOM AJIs1 OCYLIeCTBJICHUS
00pa30BaTEJBLHOIO NPoLecca M0 AUCHHUILIHHE

J1Jis TIeKIMOHHBIX U MPAKTUYECKUX 3aHATHI TpeOyeTcs ayAUTOpHsI, OCHAILIEHHAS MPE3eHTAlMOHHON TEXHUKOMN
(TpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IMPOTPAMMHBIM 00€CTICUCHUEM, MEJIOBOH (1) UITH
MAapKEPHOM JOCKOM.

Jljig rpynnoBbIX (MHAMBUAYAIbHBIX) KOHCYJIbTALIMM U IPOBEJEHHS TEKYLIETO KOHTPOJIS TpeOyeTcs ay IuTopus,
OCHAII[CHHAsI MEJIOBOM (M) MJIM MapKEPHOM JTOCKOM.

JI71st caMoCTOSATEeIbHOM pabOTHI CTYIEHTOB TPEOyeTCs ayAUTOPHsI, OCHAIIIEHHAS] KOMIIBIOTEPHON TEXHUKOM C
BO3MOKHOCTBIO TOAKIIIOYEHUS K ceTH «MIHTEepHET», ¢ 00€CTIeYeHHBIM JOCTYIIOM B JIEKTPOHHYIO
nH(POPMaLMOHHO-00pa3oBaTeNbHyI0 cpeny yHuBepcurera. [lomemenus Hayunoit Oubnuorexu I[I'HUY.
[Tomemenust HayuHoii 6ubnuorexku [II'HUY mist o6ecrieueHns: caMOCTOATEIbHON PabOThl 00yUYaOIIUXCS:
1. Hayuyno-Oubnuorpadudeckuit otaen, xopi.l, aya. 142. O6opynoBaH 3 nepcoHaIbHBIMH KOMIIBIOTEpA C
JOCTYTIOM K JIOKaJbHOM U T7100aIbHONM KOMIIBIOTEPHBIM CETSIM.
2. UnTanpHbIN 32J1 TyMaHUTApHOW JTUTEPATyphl, Kopi. 2, aya. 418. O6opyaoBaH 7 nmepcoHaIbHBIMH
KOMITBIOTEpPAMH C JOCTYIOM K JIOKaJIbHOU U T7100a1bHONH KOMIBIOTEPHBIM CETSIM.
3. UntanbHbBIN 331 €CTECTBEHHOM JIUTEpaTyphl, KOpIL.6, aya. 107a. O6opyaoBaH 5 nmepcoHaTbHBIMH



KOMITBIOTEPAMH C JOCTYTIOM K JIOKaJbHOU U TT100aTbHONW KOMIBIOTEPHBIM CETSIM.

4. Otnen MHOCTPAaHHOM HUTEpaTyphl, Kopm.2 aya. 207. O6opynoBaH 1 mepcoHaTLHBIM KOMITBIOTEPOM C
JOCTYTIOM K JIOKaJIbHOU U T7100aIbHONW KOMIIBIOTEPHBIM CETSIM.

5. bubnuoTteka opunuyeckoro axkynprera, kopmn.9, aya. 4. O6opynoBana 11 nepcoHaIbHBIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TTT00AIBHOW KOMIIBIOTEPHBIM CETSIM.

6. YuranbHbll 3a1 reorpaduueckoro ¢axynbrera, kopn.8, aya. 419. O6opynosan 6 nepcoHaIbHbIMU
KOMITBIOTEPAMH C IOCTYTIOM K JIOKaJIBbHOHM H TJT00AIBHON KOMIIBIOTEPHBIM CETSIM.

Bce xoMIbroTephl, yCTaHOBJICHHBIE B TOMEUICHUAX HAyYHOU OMOINOTEKH, OCHAIIIEHBI CIICAYIOIINM
MIPOTPaMMHBIM 00€CTICYeHUEM:

Omnepanuonnas cuctema ALT Linux;

Oducueriit maker Libreoffice.

CrmpaBouno-nipaBoBas cucrteMa «Koncynsrantlinrocy



DoH/IbI OLIEHOYHBIX CPEACTB JJIsl ATTECTAIMHU MO TUCHHUILIHHE
PacnpocTpaneHue 31eKTPOMATHUTHBIX BOJIH

I[lnannpyemble pe3yabTaThl 00y4eHHsl 0 TUCHUILIHHE IS GOPMUPOBAHUS KOMIIETEHIIUM.
NuaukaTopbl M KPpUTEPUU UX OLleHMBAHUS

IIK.3

Cnoco0eH BbIOUPATH U IPUMEHATH MOAXOASIIIIAE METO/IbI HCCIeOBAHUI U HHCTPYMEHTHI ISl
pelneHus 3a1a4 B U30pPaHHOI MpeAMeTHOI 00J1acTH

BriOupaeT u nmpuMeHsieT
MIOIXO/ISIITIE METOIBI
HCCIEA0BaHUN TIPH
pemeHnn GU3NIECKUX
3ama4

(byH1aMeHTaJIbHbIE pa3/IeIibl
3IEKTPOAUHAMUKH
MaTepHaIbHBIX cpel, pru3nKu
BOJIHOBBIX IIPOLIECCOB.

YMETD: nonyuyarts
JUCTIEPCUOHHBIE COOTHOIIEHHUS
JUISL HETIPEPBIBHBIX U LIETTOUYEYHBIX
JMHUN mepenad.

BJIAJJIETD: naBbikamMu
MOCTPOEHUS MPOCTEUIINX
MoJieJIeld MaTepuaIbHBIX CPeJl ¢
TOYKH 3pEHUS B3aUMOJCHCTBUS C
3JIEKTPOMAarHUTHBIMU BOJTHAMU.

Komnerenuus IInanupyemsle pe3yJibTaThl Kpurtepun oneHnBanus pe3yjbTaToB
(MHAUKATOP) o0y4eHust o0y4eHust
IIK.3.1 3HATD: 6a30Bble TEOpETUUECKHE HeynosiierBopureJ

OtcyTcTBUE 3HAHUM.
He 3HaeT 0CHOB IUCHUIUIMHBI, HEOOXOIUMBIX
npu (popMHUPOBAHUHN KOMIIETEHIUH.
OrcyrctBue ymenuil. OTCyTCTBHE HaBBIKOB.
Y10BJ1€TBOPUTEbH
OO61ue, HO HE CTPYKTYPHUPOBaHHBIC 3HAHUS
0a30BbIX TEOPETHUECKUX (PYHIaMEHTATbHBIX
pa3zienoB IEKTPOJNHAMUKHI MATEPUATIbHBIX
cpel ¥ QU3UKU BOJHOBBIX IIPOIIECCOB.
YactuyHo c(hOpMHUPOBAHHOE YMEHUE MOIYy4aTh
JUCIIEPCUOHHBIE COOTHOIICHUS JISI
HENPEPBIBHBIX U LIENOYEYHBIX JTUHUM 1epeiay.
@®parMeHTapHOE IPUMEHEHHUE TOCTPOCHHUS
IIPOCTEUIINX MOJEIIEH MaTepUaJIbHBIX CPELl C
TOYKH 3PEHHUS B3aUMOJCHCTBUS C
3JI€KTPOMArHUTHBIMU BOJTHAMM.

Xopouo
CdhopmupoBaHHbIe, HO COJEPKAIIUE OT/IETbHbIC
npo0ebl 3HaHUA 0a30BbIX TEOPETHUECKUX
(dbyHIaMeHTaIbHBIX Pa3aeiioB
AIEKTPOJIMHAMHUKN MaTEPUAIIbHBIX CPEl U
(U3MKH BOJTHOBBIX MPOLIECCOB.

B nenom ycneminslie, HO coaeprKanme
OTJEeNbHBIE MPOOEbl YMEHUS MOJIy4aTh
JUCIIEPCUOHHBIE COOTHOLIEHUS IS
HEIPEPBIBHBIX U LIENOYEYHBIX JIMHUI Nepeiay.
B nenom ycnemHoe, HO coepixaiiee
OTJeNIbHbIE MPOOEsbl IPUMEHEHNE HABBIKOB
IIOCTPOEHUS MPOCTEUINX MOIEIIeH
MaTepUaJIbHBIX CPEJ C TOUKH 3PEHUs
B3aUMOJEICTBUS C 3JIEKTPOMArHUTHBIMU
BOJIHAMU.

OtanyHo
CdhopmMupoBaHHbIE CHCTEMAaTHUECKUE 3HAHUS
0a30BbIX TEOPETHUECKUX (DyHTAMEHTAIbHBIX




KoMnerennus
(MHAUKATOP)

IInanupyemble pe3y/bTaThl
o0y4eHust

Kpurepun oneHuBanus pe3yibTaToB
o0y4eHust

OT1iu4HO
Pa3lieNoB JIEKTPOAMHAMUKHI MaTepUaTIbHbIX
cpen ¥ PU3UKU BOJHOBBIX MIPOIECCOB.
CdopmupoBaHHOE yMEHHE MOTy4aTh
JUCTIEPCUOHHBIE COOTHOIICHUS TSI
HENPEPBIBHBIX U [IENOYEHYHBIX JTUHHH 1epeaay.
YcnenHoe v cucTeMaTHuecKoe MpUMeHEeHUe
HaBBIKOB IMMOCTPOEHHUS IPOCTEHIITNX MOIEIICH
MaTepUaIbHBIX CPeJl C TOUKH 3PEHUs
B3aUMOJICHCTBUS C DJIIEKTPOMArHUTHBIMHU
BOJTHAMH.




OueHo4YHbIE CPEACTBA TEKYHIET0 KOHTPOJIS U MIPOMEKYTOYHOM aTTecTalun
Cxema gocrtaBku : CYOC

Buja MeponpusiTusi NPOMEKYTOYHOM aTTeCTANMH © 3a4eT

Cnoco0 npoBeeHust MepoONPHUATHS MPOMEKYTOYHOM aTrTecTanuy : OlEHKa 0 JUCHUIUIMHE B paMKax
IPOMEKYTOUHON aTTECTAllUU OIPEIEIIETCSl HA OCHOBE 0ayIOB, HAOpAHHBIX 00YYAIOIIUMCS Ha KOHTPOJIbHBIX
MEPOTPHUATUSAX, IPOBOJIUMBIX B TEUEHUE YUEOHOT0 MEPHOAA.

MaxkcumajibHOe Kou4ecTBo 0asios : 100

KonBeprauusi 60a/uU10B B 0TMETKH

«oTianyHo» - ot 81 no 100
«xopowo» - ot 61 1o 80

«YyJ0BJIETBOPUTEJbHO» - OT 48 10 60
«HEeYIO0BJIETBOPUTEIbHO)» / «He3a4TeHo» MeHee 48 Oaia

KoMmnerenuus
(uHaAMKATOP)

Meponpusitue
TeKYILero KOHTPoJIs

Kountposmpyemblie 3jieMeHTbI
pe3yJibTAaTOB 00y4eHHs

BxoaHoii KOHTPOJIb

SHGKTpOMaFHI/ITHLIG BOJIHBI B
HU30TPOIIHBIX Cpeaax
BxoaHoe TECTHUPOBAHUE

baz3oBrie 3HaHNS OCHOBHBIX 3aKOHOB U
MOHATHH HAayKH 00 SJICKTPUYICCTBC.

IIK.3.1

BribupaeT u npumeHsier
MOJXOISAIINE METO/IbI
UCCIIEA0BAHUM PU PELLICHUN
buznyecKux 3a1a4

3J'I€KTPOM3FHI/ITHI>IG BOJIHBI B
H30TPOIHBIX Cpelax
ITncbMeHHOe KOHTPOJIbHOE
MeponpusiTHe

3HaeT 6a30BbIE TEOPETHUECKUE
(byHIaMeHTaJIbHBIE pa3/Ielibl
SJICKTPOAMHAMHKHU MaTCpHUAJIbHBIX CPEA
(U3UKH BOJHOBBIX MPOIIECCOB. Y MeeT
noJiydaTb JUCIICPCUOHHBIC COOTHOIICHUA
JUISL HEIPEPBIBHBIX M [ETIOYEYHBIX JTHHUH
nepeay, onpeaessaTh TUI GUIbTPa U €T0
HoJIOCy MpormycKaHus. Bianeer HaBbIKaMu
MOCTPOCHUSA JUCIICPCUOHHBIX KPHBBIX.

IMK.3.1

BribupaeT u npuMeHsier
MOJIXOISIINE METO/IbI
WCCIICIOBAHUM TIPU PEIICHUU
buznyecKux 3a1a4y

Henuueiinasg ontuka
HNTorosoe KOHTPOJIbHOE
MeponpusiTiue

3HaeT 6a30BBIC TEOPETUUECKHE
(byHIaMeHTaIbHBIE pa3elbl
ANEKTPOJMHAMHUKH MaTEPHAIBHBIX CPE.l
(¢u3uKN BOTTHOBBIX IpoIieccoB. Brnaneet
HaBBIKAMH TIOCTPOSHHS MPOCTEHIITHX
MOJIeNIel MaTepUATBHBIX CPEJ C TOUKH
3pEHUS B3aUMOJICHCTBHS C
AJIEKTPOMArHUTHBIMH BOJHAMU. 3HAET
OCHOBHOE Ha3HA4YEHHE U BO3ZMOXHOCTHU
(YHKIIMOHUPOBAHUS U3MEPUTEIHHBIX
puOOpPOB.




Komnerennus
(MHaUKATOP)

Meponpusitue
TeKylero KOHTPOoJIs

KonTposnpyemble 3jieMeHTbI
pe3yJbTaTOB 00yYeHUs

IMK.3.1

BribupaeT u npuMeHsier
MOJIXOJISAIINE METO/IbI
WCCIICIOBAHUM TIPU PEIICHUU
bu3uYecKuX 3a1a4

Henuneiinasg ontuka
ITncbMeHHOE KOHTPOJIbHOE
MeponpusiTiue

3HaeT 0a30BbIE TEOPETHUECKUE
(byHIaMeHTalIbHBIE pa3Zelbl
3JIEKTPOAMHAMUKHU MaTepPHAIbHBIX CPE]
(U3UKK BOJTHOBBIX MPOIIECCOB. YMeEeT
HaXoJIuTh (a30BYIO U IPYMIIOBYIO
CKopocTu. Biianeer HaBbIkamu
HaXO0’KJEHHUs MarHUTHOT'O TOJIsl, IUIOTHOCTH
TOKA 1 OMUYECKON MOIIHOCTH JIJIs
ckuH-3(PekrTa.

Cneunpuxkanusa MeponpusTHH TEKylIero KOHTPOJIS

3J'leKTp0Mal"Hl/ITHLIe BOJIHBI B U30TPOITHBIX Cpeaax

[Ipo0mKUTENBHOCTD IPOBEACHNS MEPOIIPUATHS IIPOMEKYTOUHOM aTTECTAlUu: .S yaca

VYcnoBus npoBeaeHUS MEPONIPUATHUS: B YAChI ay/INTOPHOH padoThI

MaxkcumanbHbIH 0an, BEICTABISIEMbIH 32 MEPOPUSATHE TPOMEKYTOUHOM aTTecTaruu: 0

IIpoxoaHoii 6am: 0

IToxa3zaTesm oneHUBAHUSA

Banabl

[IpuBeneHo NOIHOE NIPABUIBHOE PEIICHUE 3a/1a4M, BKIIIOYAIOIIEE MPAaBUIbHBINA OTBET. 4

HpOBCI[eHLI H606XOI[I/IMBIG MAaTCMaTHYICCKHUC Hp606paSOBaHI/IH n paC‘{éTLI.

[IpuBeneHO MOMHOE pelIeHUE 33/1a4H, HO B HEOOXOAUMbBIX MaTeMAaTHYECKUX NMPeoOpa3oBaHMIX 3
JIOITYILIEHbl HE3HAYUTEIbHbIE OIIMOKH.

[IpuBemeHo HEMOMHOE PeIIeHUE 3a/1au, HO MPUCYTCTBYIOT JIOTHUECKH BEPHBIC TPEOOPA30BAHMUSI C 2
UMEIOLUMHUCS popMyTiaMu, HAlIPaBJICHHbIE HA PEIICHUE 3a1a4u.

[IpencraBiaeHbl TOABKO MOJI0KEHUSI U POPMYJIbL, BhIpaxkaroliye (U3NIecKrue 3aKOHbI, 1

IPUMEHEHHE KOTOPhIX HEOOXO0IMMO U IOCTATOYHO JJIsl PEIIeHUs 3a1a4H, 63 KaKuX-JInbo
peoOpa3oBaHuil ¢ UX UCIIOJB30BaHUEM, HAPABICHHBIX HA PEIICHUE 3aJauH.

Pemenue 3agaun OTCYTCTBYCT.

3J1€KTp0MaI‘HI/ITHble BOJIHBI B U30TPOITHBIX Cpe€aax

[IpoaomKUTET HOCTD TPOBEICHUS MEPOTIPUATHUS IPOMEKYTOUHOM aTTeCTalluu: 2 yaca

VYcnoBus TpoBEAEHUS MEPOTIPUSITHUS: B YAChI ayAUTOPHOMH PadoThI

MakcumanbHBIA 0asll, BRICTABISEMBIN 32 MEPOTIPUITHE MPOMEKYTOUHOM arTectanuu: 30

[Ipoxoanoii 6amn: 15

Iloka3aTey OLEeHUBAHUA

Bajaasl

ITosrydeHO qUCTIEPCMOHHOE COOTHOLIEHHUE.

OnpeneneH THII (I)I/IJ'ILTpa H Cro 10JI0Ca NpPOITyCKaHUA.

HOCTpOCHa AUCTICPCUOHHAA KpUBasd.

Onucanue mIKanbl OlleHUBaHUs. MakCcuMallbHbIA NEePBUYHBIN 0 - 8, MPOXOJHON NepBUYHBIHI
0as1 - 4. Bplile yka3zaHbl KpUTEPUU MOJTyUYEHUs IEPBUYHBIX OAJIOB 3a OJIHY U3 JIBYX 3a/1a4 B
KOHTPOJIBHOM MepomnpHsTuu. Mtorossie 0amisl B pedTHHT 1o 100-0amibHOM miKane

S| = =N




paccuntsiBaeT ETUC cornacHo Bkiaay (30%) KOHTPOJILHOTO MEPOIPUSITHS B UTOTOBYIO OIICHKY.

Heauneiinas onTuKa

ITpoaomKUTENTEHOCTD TPOBECHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTalluU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcuMaibHbIi 0aJu1, BEICTABIIIEMBIH 3a MEPONIPUSATUE IPOMEKYTOUHON aTTecTauuu: 40
ITpoxoanoii 6amn: 18

IToxa3zaTen oneHMBaHUA

Baaasl

3aganue coaepkuT 20 KpaTKUX TEOPETHUYECKUX BOMPOCOB. 3a KaXKAbI MPABUIILHBIA OTBET AACTCS
1 Gam.

20

OrnucaHue nIKajbl OlleHUBaHUsI. MakCUMalIbHBIN TTepBUYHBIN 6ait - 20, TPOXO HON MEPBUYHBIN
6amt - 9. Beliie ykazaHbl KpUTEPUU TOTyUEHUS TIEPBUYHBIX 0AJUIOB 32 KOHTPOJIBHOE
Mepomnpustue. torossie 6amiel B pedturr o 100-6amipHoi mkane paccuntsiBaeT ETHUC
coriacHo Bkiaay (30%) KOHTPOJIBHOTO MEPONPUSITHS B UTOTOBYIO OLICHKY.

Heauneiinas onTuka

IIpoaomKUTENTEHOCTD TPOBEICHUS MEPONIPUATHUS IPOMEKYTOUHOM aTTeCTallUU: 2 yaca
VYcnoBus npoBeaEHUS MEPONIPUATHUS: B 4AChl ay/IMTOPHOM padoThI

MaxkcuManbHbIi 0aJu1, BEICTABIIIEMBIH 32 MEPONIPUATUE TPOMEKYTOUHON aTTecTauuu: 30
[Tpoxoxanoii 6amn: 15

IToxa3zaTen oneHUBAHUSA

Banabl

3amaua o reme "CkuH-3¢dext". Haiineno MarauTHOE moJje - 2, TNIOTHOCTh TOKa - 1.5, yaenbHast
OMUYECKAs MOIIHOCTE - 1.5

3amaua o reme "I pynmoBas u ¢azoBasi CKOpocTH'.

3amanue, BKIIIOYaroee 0a30Bble COOTHOMICHHMS 11 DM BOJIHBI, pacTIpOCTPAHSIONICICS B Cpejie
0e3 morepsb.

Onucanue mIkaibl OlleHUBaHUA. MakcuMaibHbIN NEepBUUHBIN Oamt - 10, mpoxoHON epBUYHBIN
Oa - 5. Belie ykazanbel KpUTEpPUU MOJTYUYSHHS IEPBUYHBIX OAJUIOB 32 KOHTPOJIBHOE
Mmepornpustue. Utorossie 6amibl B pedTuHr no 100-6amnbpHoi mkane paccunteiBaer ETUC
cornacHo BKIaay (30%) KOHTPOIBHOTO MEPOIIPUATHUS B UTOTOBYIO OLIEHKY.




