TOY BIIO «IOHEIKIIT HAMOHAJILHBIA YHUBEPCUTET»

Pa

(HauMm

HaHpaBHCHHC IIoAroTo

[Tpoduae moArOTOBKH:

OM3NKO-TEXHUUYECKHA ®AKYJIbTET
Kadenpa TeopeTiueckoil GH3UKH U HAHOTEXHOJIOTHit

VYTBEPKIAIO:
[IpopeKTop Mo HAYYHO-METOIHIECKO
queﬁno% g

£ G’*‘“'nzg , ada
w2l » \?

0ouast nporpaMma y4e0Hoi JUCUHIITHHBI
QJEKTPOINHAMUWKA»

€HOBaHHE THCIOHIIJIHHBI B COOTBETCTBHH C y‘:IGGHBL\-I HH&HOM)

BKH: 44.03.05 Iemgaroruyeckoe odpa3oBaHue
(c ABYMS IPOQHISIMHU 110/IrOTOBKH)
@u3uka 1 HHOpMATHKA

OO0pazoBaTenpHBIH YPOBEHb BBINYCKHHKA: Daxanasp

@®opma o0y4eHHs:

O4HAadg. 3a049Has. YCKOpDEHHAA

Houenk 2016



VTBERJKAAIO:
Hexar GH3uKO
5= Thaizoun,

) }&f eckoro (haxkynpTeTa
4 Mamox HIT.
I

sk RN R ¥ ] ._ _‘
z-ﬂel;éaﬁpg; 2016 T.

=
i
I

Iporpamma yue6roit jucummunsl «JIEKTPOAVMHAMYKAY coctasieHa Ha OCHOBS IO
BIIO 1o Hanpasienmio moaroTosku 44.03.05 Ilemarormdeckoe odpasoBaHme (C ABYMA npoduIsIMHE
[IOJITOTOBKH), YTBEP/KIAEHHOr0 MpHKa3oM MHHHCTepCTBa 00pa3oBaHus H HAYKH JTHP «20» ampens
2016 r. Ned422 wu «llonoxkeHuss 06 opraHusammu ydeOHOro mpouecca B 00pa3soBaTENBHBIX
OpraHm3alHaX BeIcHIero mpodeccHoHansHoro obpasopanus Jloremkol Hapoauoi Pecrydmiku»,
yTBep:KASHHOTO TpHKa3oM MunuctepeTsa obpasosanus u Hayku JIHP «30» oxTa0ps 2015 r. Ne750.

Pa3paboTunk:
Cr.npernl. kadeapsl TeopeTHISCKOH (H3HKH
W HAHOTEXHOJIOTHH

TIporpamma y4eGHOMN JIHCIHILTHHEI yTBEp K/ICHA Ha 3aCEIaHH
(H3UKH 1 HAHOTEXHOJIOIHi

ITpotoxon Ne 8 ot «12» mexabps 2016 T.

3aB. kadeapoil TeopeTnyuecKoil PH3HKH H HAHOTEXHOIOTHH

I[IporpamMma yueOHOI JHCIMILIHHBL 0100peHa yIeOHO-METOAMYECKOH KOMHCCHEH (PH3HKO-
TEXHHYECKOTO (paKyIbTeTa

TIpotokon Ne 4 ot «14» mexabps 2016 T.

[peacenatens yueOHO-METOIUIECKOH
KOMHCCHH (paKyJbTeTa Korenko B.H.




1. ObsaacTh NpUMeHEeHUs1 1 MeCTO IMCUMILUIMHBI B Y4eOHOM Mpoiiecce:

[TporpamMma yueOHON AUCHUITINHBI « QIEKTPOAMHAMUKAY SBIISETCS YaCThI0 OCHOBHOM
oOpa3oBaTenbHOM mporpamMmbl B cooTBeTcTBHH ¢ ['OC 10 HanpaBieHuto moarotoBku 44.03.05
[earornyeckoe 0opazoBaHue.

YyeOHast AUCHUILTNHA «DIEKTPOJMHAMUKA» MPUHAICKHUT K 0a30BOM yacTu mpodeccruoHalIbHOTO
0J10ka y4eOHOTrO IJIaHa.

2. HopmaTuBHbIe CCHUIKM (npu Heobxooumocmu)

3. CTpyKTypa AUCHUNIHHBI (M00Y151)

ouHasi (hopma *3a0unas ¢hopma

oOydeHus Ha 6aze 00yueHus Ha basze

XapakrepucTuka yueOHOM TUCIUIINHBI CI1IO BIIO
0CO CTo OCO | (yckop. | (yckop.

(yckop.) ) )
YpoBeHb BhICIIEro MpohecCHnoHaIbHOTO
bakanaBpuar
o0Opa3oBaHUs
O06pa3oBarenbHO-KBATU(UKAIMOHHBIN Axajiemiieckuii Gakanasp
YPOBEHB:!

44.03.05 Ileoazozuueckoe obpazosanue (c

Hanpasnenue nmoaroToBku
08YyMA NPOPUAAMU NOO2OMOBKU)

[Tpoduib yuumensv puzuku u ungpopmamuxu
KonnuecTBo conepkaTtebHbIX MOTYJIEH
(Tem) 2 (12)

JucrumnHa 6a30BOM / BapHaTUBHOM YacTH

i IIpodeccuonanbublii 6710k, bazoBas yacTh

@DopMbl KOHTPOJIS MOJT1yJIbHBII KOHTPOJIb M 9K3aMEH
ouHasi (hopma *3a0unas ghopma
o0y4eHus Ha O6aze 00yueHus Ha basze
IMokaszarenn *CTIO CIIO BIIO
0CO OCO | (yckop. | (yckop.
(yckop.) ) )
KonndecTBo 3a4eTHBIX eAMHMIL (KPEIUTOB) 3
KonuyecTBo yacos 108
T'on moaroToBku 4
CemecTtp 8
KonnuecTBo yacos
- JIEKITHOHHBIX 34
- IPAKTUYECKUX, CEMUHAPCKUX 16
- 1aOOPaTOPHBIX
- CAMOCTOATEJIbHOM PabOTHI 58
B T.4. MHAUBHIyaJIbHOE 3a/I1aHUE
HenenbHoe KOJMYECTBO 4acoB, T.4.
ayAUTOPHBIX 3

OCO - obmiee cpenree oOpa3zoBaHue

CIIO — cpennee mpodeccnoHanbsHOE 00pa3oBaHue

BIIO — Bricmiee mpodeccruonansHoe 00pa3oBaHue

1- B coorBercTBUU ¢ OOII (0OCHOBHOI 00pa30BaTENLHON MPOTrPAMMOi)



4. Onucanue TUCHUIJIMHBI

Iean n 3apa4um
Ilenv u 3ad0auu mnpenojnaBaHus y4eOHOW NHMCHUUIUIMHBI «OIEKTPOAMHAMUKA» - (popMHpoBaHME
3HaHUW U YMEHHUH CTyJeHTa B 0OJACTH pEIICHHUs 3a]ay M0 pacyeTy AIEKTPUUYECKUX U MarHUTHBIX
MOJIeH, CO3JMAaHHBIX PAa3JIMYHBIMH CHUCTEMaMH; (OpPMHpPOBAaHWE 3HAHWH M YMEHUH CTy/ACHTa B
obnacTu peleHus 3aJad IO pacueTy YCIOBUN pachpOCTpaHEHUS SJICKTPOMArHUTHBIX BOJH B
Pa3NMYHBIX cpefax; MpopadoTKa CTYIACHTAaMH TEOPETHUECKOTO MaTepuayia Mo AJIEKTPOJMHAMUKU
CIUIOIIHBIX Cpell, TOJArOTOBKa OYyIyIIero crenuaiicTa K MPUMEHEHUIO METOJIOB AJIEKTPOIMHAMUKU
NP U3yYeHUH KBAHTOBOW TEOpUH, (DM3UKHU TBEPJOTO Tela, MPEroJaBaHMs MOTyYeHHBIX 3HAHUH
YYEeHHUKaM CpeJIHEeH HIKOJIE.

TpeOGoBanus Kk pe3yibTaTaM O0CBOEHHUSs] AMCHUILUINHBI: [Iponiecc u3yueHus: TUCIUILINHBI
HampaBlieH Ha (OpPMHPOBAHHME AJIIEMEHTOB CIEAYIOIUX KOMIeTeHIHi B cooTBeTcTBHH ¢ ['OC
BIIO no nanHoMy HampaBJICHUIO TOATOTOBKH (TTPO(IITIO):

a) oowexkyromypnovix (OK):

CIIOCOOHOCTBIO ~ HCIIONIb30BaTh  €CTECTBEHHOHAyUHbIE W MaTeMaTH4eCKUE 3HaHMS UL
OpUEHTHPOBAHUS B COBpeMeHHOM HH(popmannoHHoM mpoctpanctse (OK-3);

CIOCOOHOCTBIO K caMoopraHuzanuu u camooOpaszosanuto (OK-6);

0) oowenpogpeccuonanvuvix (OIIK):

TOTOBHOCTBIO CO3HAaBaTh COLMAIBHYIO 3HAUYMMOCTh CBOed Oyaymedt mnpodeccun, ob6manaTh
MOTHBAIIUEH K OCYIIECTBICHHIO Tpodeccuonanbaol aestenpHocTh (OITK-1);

CTIIOCOOHOCTBIO OCYIIECTBIISATh OOydYeHHME, BOCIHMTAaHHE M PA3BUTHE C YYETOM COLHUAIBHBIX,
BO3PACTHBIX, MCUXO(PHU3UYECKUX M WHAMBHIYAIbHBIX OCOOCHHOCTEW, B TOM YHCJIE OCOOBIX
oOpazoBarenbHBIX ToTpeOHOCTEH 00ydarommxcs (OITK-2);

TOTOBHOCTBIO K  TICHXOJIOTO-TIEJAarOTUYECKOMY  COIMPOBOXKJICHUIO  Y4eOHO-BOCIUTATEIIHLHOTO
npotiecca (OIIK-3);

TOTOBHOCTBIO K MPOQECCHOHANBHON AESITETbHOCTH B COOTBETCTBUU C HOPMATHBHO-IIPABOBBIMU
nokymeHTamu cdepsl oopazoBanus (OI1K-4);

CIOCOOHOCTBIO HCIIOJIB30BAaTh CBOOOJHOE BjaJeHUE MpodeccrnoHATbHO-NPOPUINPOBAHHBIMU
3HAHMSIMH B 00JaCTH KOMIBIOTEPHBIX TEXHOJOTMU JUIsl PEUICHUs 3a1ad MpodecCHOHATBHOM
JIESITEIbHOCTH, B TOM YMCJIe HAXOMAALIUXCS 32 MpeaesaMH HampaBIeHHOCTH (po¢uis) TOArOTOBKU
(OIIK-7);

8) npogheccuonanvnvix (IIK):

nefaroruyeckasi 1eiTeJJbHOCTb:

CIIOCOOHOCTBIO ~ OCYHIECTBIISATh ~ MMEAArOTMYeCKOE€  COMPOBOXKJIEHHUE  COLMAIM3AlMU U
npodeccuoHaIbHOTO camoonpeneneHus ooydatommxcs (I1K-5);

TOTOBHOCTBIO K B3aUMO/JICHCTBUIO C yYaCTHHKaMH oOpa3zoBarenbHoro mpotecca (I1K-6);
CIIOCOOHOCTBIO OPraHU30BBIBaTh COTPYJHUYECTBO OOYYarOIIMXCS, MOAJIEPKUBATh UX AKTHBHOCTD,
WHUIIMATUBHOCTh U CAMOCTOSATEIHHOCTh, pa3BUBaTh TBopueckue crocodHoctu (I1K-7);

NPOEKTHAsA e TeJIbHOCTD:

CHOCOOHOCTBIO TPOEKTUPOBATH WHAMBHIyallbHbIE 00pa3oBaTENbHBIE MapUIPyThl OO0yUYaOIIUXCS
(ITK-9);

CHOCOOHOCTBIO MPOEKTHUPOBATH TPACKTOPUU CBOETO MPO(EecCHOHATBFHOTO pocTa M JTUYHOCTHOTO
pazsutus (I1K-10);

HAY4YHO-HCCJIeI0BaTeIbCKAsS 1eSITeIbHOCTD:

TOTOBHOCTBIO UCIOJIb30BaTh CHCTEMATU3UPOBAHHBIE TEOPETHUUECKHUE M MPAKTUUECKUE 3HAHUS JUIS
MOCTaHOBKHU U PELICHH HCCIeI0BaTeNbCKUX 3a/1a4 B 00sacTu oopasoBanus u Hayku (ITK-11);
CIIOCOOHOCTBIO PYKOBOJIUTH YUEOHO-UCCIICIOBATEILCKOM IeATeNbHOCTRIO oOydaromuxcst (ITK-12);



B pe3yabTarte udyyenus ydeOHOH JUCHUNJIMHBI CTYAEHT J0JIKEH:
3HamMb — CBOWCTBA YETHIPEXMEPHOTO KOHTHHYYMa, MOJICIbHBIC MPHUOIMKEHUS TIOJOXKCHUH B
OCHOBBEI BHGKTpOZII/IHaMI/IKI/I, METOJ HAMMCHBIICT O IICfICTBHSI, KOBapI/IaHTHYIO BHGKTpOIII/IHaMI/IKy,
ypaBHeHHs MakcBena i 3JIEKTPOMAarHUTHOTO TOJIE B BaKyyMe, METOJbl BO30YKIEHUS
BJIGKTpOMaI‘HI/ITHBIX BOJIH, pemeHHe 3a1a4 II0 paCHeTy BHGKTpOMaFHI/ITHOFO I10JIA, ypaBHCHI/ISI
MakcBeuia A7l 3JIEKTPOMArHUTHOTO TOJS B CIUIOIIHOW Cpefie; pelIeHHe 3agad Io pacdery
BHGKTpOMaI‘HI/ITHOFO I10JIA,
ymemp —
HpOBOL[I/ITB CPIMMGTpH‘-IHBIfI aHaJlIn3 (1)I/I3I/I‘ICCKOﬁ 3aJa4u; BBIYUCIIATH HaHpH)KeHHOCTI/I CTaTUYCCKUX
noJiel, Kak MeTOJIOM pelieHust AudQepeHnanbHbIX YpaBHEHUH A MOTeHIMaaa Mojis, Tak ¥ Ha
OCHOBE HMHTETPAJbHBIX TEOPEM; CTPOUTHh M aHAIM3UPOBATH TPaUKH 3aBHCUMOCTEH (U3UUECKUX
BEJIMYUH JUISI DJICKTPOMArHUTHOTO TIOJS; CTPOHMTH CIIOXKHBIC CTAaTHYECKHE M JIMHAMHYCCKHUE
I/1306pa)KGHI/I$I nu3 Fpa(i)I/II-IeCKI/IX HpI/IMI/ITI/IBOB; BbIYUCIATH CHIIBI, HeﬁCTBYIOHII/Ie Ha (1)I/I3I/I‘-IGCKI/I€
0OBEKTHI, PACTIONOKCHHBIC B AJICKTPOMArHUTHOM TIOJI€; BBIYUCIATH 3JEKTPOMArHUTHBIC TOJIS B
CIUIOLIHOM CpeJie; BBIYUCIIATH YCIOBUS PACIIPOCTPAHEHUs DJIEKTPOMArHUTHBIX BOJIH B YCTPOMCTBAX
(BOJIHOBOJIaX, pE€30HATOPaX); CTPOMTH CJIOKHBIE CTATUYECKHE W JUHAMHYCCKUE M300paKeHUS M3
rpaUIecCKuX TPUMHUTHBOB; BBIUMCIISTh CHIIBI, JCHCTBYIOIIUE Ha (PUINUYCCKHE OOBEKTHI,
PaCIOJIOKEHHBIEC B 3JICKTPOMArHUTHOM IT0JI€;
ea0emp —
HABBIKAMU BBIUMCIICHUS 3JIEKTPOMArHUTHBIX MMOJIEH B BaKyyMe M CIUIOIIHOW Cpesie; BHIYMCICHUEM
YCJIOBHH pacrpOCTpaHEHUsI SJIEKTPOMArHUTHBIX BOJIH B YCTPOMCTBaX (BOJHOBOJIAX, pe30HATOPAX);

IIOCTPOCHUEM  CIIOKHBIX CTATHUECKUX U JWHAMHYECKUX H300pakeHMH H3 rpaduueckux
IIPUMUTHBOB.
5. Coaepskanue TUCHHMILVIMHBI U (OpMBbI OPraHM3aluM y4eOHOro mpouecca
Hopsakosbiii | KpaTkoe conepxxanmne TeMbl
HOMep U TeMa
Cooepicamenvnulit Mooy 1.

Tema 1. [IpoctpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpazoBanusi  Jlopenia.
Cnenuanbaas | [IpaBuno npunanus ckopoctu. Abepparus cBeta. UeTblpeXMepHble BEKTOPHI U
TEeOpUs ux cBoiictBa. KoBapnaHTHbIE M KOHTpaBapUaHTHBIM KOOPAMHATHL. 4-BEKTOD
OTHOCHUTEJIBHOC | CKOPOCTH. Y PaBHEHMsI IBHJKEHUS B CIELUAIIBHON TEOPUHA OTHOCUTEIIBHOCTH. 4-
TH BEKTOp UMITyJbca, CHibl. PensaruBuctckue ¢ynkmun Jlarpamxka, ['amunbToHa.
[TpuHTIATBL Pacnan wactui. MoMeHT umiyibca.
OTHOCHUTEIBHOC
™M
OHHIITENHA.
Tema 2. [IpyHUMI ~ HauMeEHbIIErOo  ACWCTBHA Ui JIEKTPOMATHUTHOIO  IOJIS.
3apsn B | [loTeHIMasbl 3JIEKTPOMAarHUTHOIO TOJA. YPABHEHUS [BWKEHUS 3apsAla B
3JIEKTPOMArHUT | 3J€KTPOMarHUTHOM mone. KanmuOpoBouHass MHBapHaHTHOCTb. JIBHXKeHUe
HOM II0JIE 3apsUKEHHOM 4YacTHIBl B OJIEKTPUYECKOM M MAarHUTHOM MNOJAX. TeHsop

aneKTpoMarHuTHoro nois. IIpeoOpasosanus Jlopenua st nosst. lHBapuaHThI

TEH30pa MIEKTPOMArHUTHOTO IOJIAL.
Tema 3. IlepBasg mnapa ypaBHeHuil Makcsesta. JlelicTBue Ui 3JIEKTPOMArHUTHOIO
VYpaBHeHn noJisi. 4-BeKTOp IUIOTHOCTH TOKa. YpaBHEHHE HempepbIBHOCTU. BTopast mapa
Makcsesia ypaBHeHul Makcseuia. TeH30p SHepruu UMITyJIbCa 3JIEKTPOMArHUTHOIO IOJIS.
Tema 4. 3akoHn Kynona. OnekrpocraTuueckas JHeEprus 3apsfaoB. PasnoskeHue
[TocTostHHOE CKAJSIPHOTO IOTEHIManaa [0 MYJbTHUIIONAM. OJEKTPUYECKHM  JUIOJIb.
anekrtpuueckoe | KBazpymosnb. OHepruss Aumonss BO BHEIIHEM Ione. JIunosb-aumosbHoe
ToJIe. B3aNMOEHCTBHE.




Tema 5. Pasnoxenne BEKTOPHOro MOTEHIMANA 10 MYJIbTUIONAM. MarHuTHBII MOMEHT.
[TocrosiHHOE MaruutHOEe  IMIOJIBb-IWIIONBHOE — B3auMmognenctBue. Teopema  Jlapmopa.
MarHMTHOE ['mpomMarHuTHOE OTHOIIEHHUE.

oJie

Tema 6. Bonnosoe  ypaBuenme. KamuOpoBku  Jlopenma, Kynona. Ilnockas
DJeKTpoMarHu | MOHOXpOMaTH4yecKas BOJIHA. Opdext  Homnmuepa. [Nonspuzanus.

THBIC BOJIHBI.

DIEeKTPOMArHUTHOE I0JI€ KaK COBOKYITHOCTh TAPMOHUYECKUX OCIIUILIATOPOB.
OnasnpiBaompie W omnepexarmue noTteHnuansl. [lotenmuansr Jluenapa-
Buxepra. DOHeprus, wusnydaemas 4YacTHIEH, ABUXKYIIEHWCAS YCKOPEHHO.
DNEeKTPOMArHUTHOE TOJIE Ha OONBIIMX PACCTOSHUSAX OT UCTOYHUKA. YTIIOBOE U
CIIEKTPAJIBHOE PACHPEACIICHUE JIIEKTPOMArHUTHOIO M3JIYyYEHHUS 3aJaHHOTO
TOKOM. OJIEKTPUYECKOE TUIIOJIPHOEC W KBaIpPAaTHYHOE MArHUTHOE JHUIOJIBHOE
U3My4YeHue. DIeKTPOMAarHUTHOE ToJie B OMMKHEW U JalbHEl 30HaX.
PacceuBanue 351eKTpOMarHUTHBIX BOJH. D (EKTUBHOE CEUEHUE PACCEUBAHUS.
®opmyna Tomncona. Peakuus wusnyudenus. PaauanuonHass mupuHa
CIEKTPAJIbHBIX JIMHUIA.

Cooeporcamenvuutit Mooys 2.

Tema 1. DJIEKTPOCTATUYECKOE TMOJI€ TMPOBOJHUKOB. DHEPIHS AJIEKTPOCTATHUYECKOTO
DNEKTpOCTaTH | MOJSL CHUCTEMbl 3apsDKEHHBIX MPOBOJHUKOB. MeTonbl pelieHust 3ajady
Ka ANEKTPOCTATUKU. MeTalIMuecKue IPOBOJHUKM B JJIEKTPUYECKOM IIOJIE.
MPOBOJHUKOB EMKocTb.

Tema 2. Husnexktpuku. Bektop mnonsipuzanuu. BeKTop 3IEKTpUYECKONW WHIYKIIHH.
OnektpocTtatd | MarepuanabHble COOTHOILICHUS U1l AMAIEKTPUKOB. [lonsipu3anus HEMOISIPHBIX
Ka U NOJIIPHBIX IuanekTpukoB. @opmyna Knaysuyca-Mocortu. TepMoaunamuka
JUDJICKTPUKOB | TUAJICKTPUKOB.

Tema 3. MarnuTtHOe 1oJie MOCTOSIHHBIX TOKOB. BeKTOp HaMarHu4yuBaHusA. MarHeTuku.
[TocTostHHOE MarnuTHast TpOHUIIAeMOCTh. TepMoMHAMUKa MarHETUKOB. DHEPTUS CUCTEME
MarHuTHOE TOKOB. JIMHEWHbIE lenH. DIEKTPUYECKUN TOK B METAIUNIMYECKUX MPOBOAHUKAX.
ToJie, Tepmoonextpuueckas 3muccuss. KoHTakTHass  pasHMIA  MOTEHIMAJIOB.
MTOCTOSIHHBIN Tepmonnekrpuueckue sBieHus. Ipdext Xomna.

BIEKTPUUECKUN

TOK

Tema 4. MarHutHele  CBOICTBa  CBEPXNPOBOJHUKOB.  CBEpXIpPOBOASIIMN  TOK.
ONeKTpoanHaM | Kpurnueckoe MarHuTHOe Tose. CBepXIPOBOIHUKH TIEPBOTO M BTOPOTO POJIA.
HKa [IponukHOBEHUE MarHuTHOTO OJIS B CBEPXMPOBOHUK.
CBCPXIIPOBOJH | BpicOKOTEMITEpATYPHBIE CBEPXITPOBOJHUKH.

HKOB.

Tema 5. VYcnoBus KBa3MCTaMOHApHOCTH. KBa3zucrannoHapHbIE SIBJICHUS B JIMHEWHBIX
Kpazuctammon | mpoBognukax. Ckun-3¢¢dekr. I[IpoHUKHOBEHHME MArHUTHOTO TONS B
apHbIE npoBonuuk. [IpaBuna Kuproda. KommiekcHoe comporuBnenue. JmuHHBIE
ANEKTPOMATHUT | JIMHUH.

HBIE TIOJIsI

Tema 6. VYpaBHeHUs 10JIA B TUANEKTPUKE B CIydae OTCYTCTBUS AMcnepcuu. ['pynmoBas
OneKkTpoMarHu | cKopocTb. IIOTOK 5SHeEprum HNEKTPOMArHUTHOM BONHBL OTpakeHue U
THBIE BOJIHBI B | IPOXOJKJIEHUE 3JIEKTPOMArHUTHBIX BoJIH. @opmynsl @penens. Yron bprocrepa.
CIUIOLIHOM [lonHoe BHYTpeHHEe OTpakeHue. PacnpocTpaHeHHe AIIEKTPOMArHUTHBIX BOJIH
cpene B IIPOBOJHUKAX. PacmpocTpaHeHue 3JIeKTPOMarHUTHBIX BOJIH B AHU30TPOITHBIX

cpenax. OOpIuHas U HeoObIUHAs BOJIHBI. PacnpocTpaHeHue 3IeKTpOMarHuTHBIX
BOJIH B aucneprupyroomux cpegax. CoornHomenue Kpamepca-Kponura.
PacnpocTpaHeHne 3JIEKTPOMAarHUTHBIX BOJIH B BOJIHOBOJAX M PE30HATOPAX.




HOHGpC‘IHO-MaFHI/ITHI)IG n TOMNEPCUHO-IJICKTPHUICCKUC BOJIHBI.
OJEKTPOMarHuTHHIE BOJIHBI B NPSMOYTOJBHOM BOJIHOBOZAE. ['eoMerpuueckas
ontuka. Mznyuyenne Yepenkosa-Basuiiosa.




CopaepxarebHbIH MOYJIb 1

KoanuyecTBO 4acoB

Ounas gpopma

3aouHas popma

Ha 0a3e 001Iero cpegHero

Ha 0a3e cpeaHero

Ha 0a3e BBICLIET0

npogdeccuoHaIbLHOI0 npodeccuoHAIBLHOr0
oOpa3zoBaHus
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Tema 1. CrnenuanbHas
TEOPHSI OTHOCUTEIBHOCTH
[puHumnIBI 9 3 5
OTHOCHUTCILHOCTH
OliHImTelHA.
Tema 2.
3apsin B 9 3 5
3JICKTPOMArHUTHOM T10JI€
Tema 3.
YpaBHeHus Makcseiuia 10 2 2 5
Tema 4.
IlocTosiHHOE 9 3 5

QJICKTPHUYCCKOC IIOJIC.

TemaTnueckunii JIal




Conep:kareJbHbIA MOIYJIb 1

KoauuyecTBo yacoB

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpexHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

npogeccHOHATBHOIO npo¢eccuoHATbLHOT0
oOpa3oBaHus
o0pa3oBaHusi o0pa3oBaHusi
H B T.4. B T.4. B T.4. B T.4.
a3BaHud
3 s 3 s ) S 3 8| 3
cofiepKaTeTbHbIX IO = z 3= 5O
9 i) = i) = Q B =
MoOAYyJIel 1 TeM 2 2 S = 2 2 S = o 5 0 = o S =
= < &| Z| 8 & 9 =| Z| Z| 8 =l o =| &| & 5| &| ¢ <| 2| 5| &
0 = o o e =l 494 = 3] S e = ) | ) g 2| = ) | o) e S|
Q = g ) Q = > 2a] Q = <> M Q = g )
a = (&) = (] = (] (&)
2 = < o = M Z = < o) = M ¥ = q o) = 2] z = le) =
O = (a9 s = 9] = Q, s = ) = = T = 9] = S =
Sl %] 9 @ E = £ 8| = T S 32§ B E =Bl §| E
e} o = e} 15 ~ \g o = 15} =~
= < o < o < = < o o = I = & S
= = = [ = = = [ =] = & = = = =
o o o o o o o o
g 8 S| 8 Q| 8 S8
Q) o o o o o o o
Tema 5.
IlocTossHHOE  Mar"HmTHOE
9 3 2 4
noJje
Tema 6.
ONeKTpOMarHuTHbIE 6 1 4
BOJIHBI.
Hmoczo no
CO0epIHCamenbHoM
P v 53 |17 ] 8 28

Mmooy 1




Conep:kareJbHbIIA MOIYJIb 2
KoauuecTBO 4acoB
3aouHas popma
Ha 0a3e cpeaHero Ha 0a3e BBICIIETO
Ounas popma Ha 0a3e 001Iero cpeaHero pei
npo¢eccuoHaIbLHOT0 npogeccHOHATBHOTO
o0pa3zoBaHus
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Tema 1.
Onekrpoctatuka | 10 3 2 5
MIPOBOJHUKOB
Tema 2.
DJIeKTpOCTATHUKA
p 10 | 3] 2 5
JTUDJICKTPUKOB
Tema 3.
IlocTossHHOE MAar"HuTHOE
ToJIe, mocTOSHHBIN | 10 3 1 5
AJIEKTPUYECKUN TOK
Tema 4.
DIIeKTpOAMHAMUKA 9 3 1 5
CBEPXIPOBOJTHUKOB




Conep:kareJbHbIA MOIYJIb 1

KoauuyecTBo yacoB

Ounas popma

3aounas popma

Ha 0a3e 001Iero cpexHero

Ha 0a3e cpeaHero

Ha 0a3e BLICHIETO

npogecCHOHATBLHOI0 npo¢ecCHOHATBLHOI0
oOpa3oBaHus
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Tema 5.
KBaszucraunonapssie 9 3 1 5
3JIEKTPOMATrHUTHBIE TIOJISI
Tema 6.
DNEeKTpOMarHuTHbIE 7 ) 1 5
BOJIHBI B CIIOIIHOM cpejie
Hmozo no
Cooepmameﬂbﬂaﬂ’ly 55 17 8 30
Mooy 2
Bcezo no mooynwo 108 | 34 | 16 58




(nn. 6-10 seraromcesa HeoOs3amenbHOU POPMOTL U HOCAM PEeKOMEeHOAMENbHbLIL Xapakmep)
6. Tembl ceMUHAPCKUX 3aHAMU — He NPedyCMOMPEHO PAbOUUM NIAHOM.

7. Tembl NpaKTHYECKUX 3AHATHI

Tema 1. Cneyuanvnana meopus OmHoOCUMENbHOCHU

3aKkOoH HpuIaHus CKOpocTH. AbGeppauus cBera. Mmmysbc, SHEprusi peiasiTUBUCTCHKUX YacCTHILL.
3akoHbl coxpaHeHus. Pacnaa yactum.

Tema 2. 3apao ¢ 31eKmpomMazZHumMHOM nojie

JIBr>KeHre 4acTHI] B AJIEKTPUUECKOM MoJj€e. J[BIKeHHe YacTUIl B MATHUTHOM TIOJIE.

Tema 3. Ypasnuenua Maxceenna

Briuncnenne noTeHIMAIOB 31E€KTPOMATHUTHOTO MOJIA.

Tema 4. llocmosannoe rnekmpuueckoe noie.

Brluncnenue JUNONBHBIX MOMEHTOB. BBIUMCIEHUS 3JIEKTPOCTATUYECKOM SHEPrUM CHUCTEM
3aps0B

Tema 5. Ilocmoannoe maznumuoe no.ne

Brruncnenue MarHUTHBIX MOMEHTOB. BhIuncieHUsI MArHUTHOTO TIOJISI CUCTEMBI TOKOB.

Tema 6. DnekxmpomazHummuoie 60J1HbL

[Tonspuszanus anekTpoMarHuTHOro noss. Bekrop I'epua.

Tema 7.9n1ekmpocmamuka npo8oOHUKOG

EMKoCTh MpoBOJHUKOB. METO OTpaskeHUH

Tema 8. Inexmpocmamuka OuINeKmMpPUKo8

DneKTpocTaTUUecKoe TMoje B JuAJIeKTpuKe. Bekrop mnonspuzanuu. Meron oTpaxkeHUd B
JTUAJIEKTPUKAX.

Tema 9. llocmoannoe maznumnoe none, NOCMOAHHbLIL IJ1IEKMPULECKUT MOK

Bekrop HamarHu4eHHOCTH. MarHuTHOE 10JIe B MATHUTHOM CpeJie.

Tema 10. Keazucmanyuonapusle 31eKmpomazHumusle nojs

Nupykuuys. DHeprusi CUCTEMbI IPOBOJHUKOB ¢ TOKOM. [lepeMeHHbIN TOK.

Tema 11. Inekmpomaznumusie 607IHbL 8 CHIIOUIHOU CPeOe

PacnpocTpaneHnue BOJIH B CIJIOIIHOM CpeJie.

8. Temvbl 1abopamopmubix 3aHamull — He NPedyCMompeHo padbouum niaHoM.

9. CamocrosiTeibHast padoTa

CamocrositensHast paboTa CTYIGHTOB TO Kypcy «DIEKTPOJMHAMHUKA» IMPETyCMaTpPHBACT:
pa3paboOTKU TEOPETUYECKUX OCHOB MPOCIYIIAHHOTO JIEKIMOHHOTO MaTepHuaja; H3ydeHHe
OTAENBHBIX TEM WJIM BONPOCOB, KOTOPBIE NPEIYyCMOTPEHBI Ui CAaMOCTOSTEIBbHOW paboThI;
IMOATOTOBKY K MPAKTUYCCKUM 3aHATHAM, CaAMOCTOATCIIBHOC PCHICHUC 3aJad, IMOATIOTOBKY K
MOZYJIEHOMY KOHTPOJTIO.

TeMbl JIS1 CAMOCTOSITEJILHOM PadoOThI:

Tema 1. Cneyuanvnan meopus OmHoOCUMENbHOCHIU
PenstuBuctckue ¢pynkuuu ['amunbrona. MOMEHT UMITyJbCa.
Tema 2. 3apsao ¢ 31eKmpomMazHumMHOM nojie
JIBuKeHMe 4acTUIl B CKPEIICHHBIX MOJISX.

Tema 3. Ypasnuenua Maxceenna

TeH3op sHEprUH UMITYJIbCA AIIEKTPOMATHUTHOTO MOJIS.
Tema 4. [locmosannoe 3nekmpuueckoe noine.
JIMnosb-1unoisHOE B3aUMO/ICHCTBHE.

Tema 5. Ilocmoannoe macnumuoe no.ne

Teopema Jlapmopa. ' mpoMarHuTHOE OTHOIIECHHE.
Tema 6. InexmpomazHumnsie 601HbL



DIEeKTPOMAarHUTHOE TI0JIE KaK COBOKYMHOCTh TapMOHHUYECKMX OCHWUIATOpOB. I[loTeHiuansl
JInenapa-Buxepra. DnekTpuyeckoe AHUMOIBHOE W KBAJAPAaTUYHOE MATHUTHOE JIUIIOJIBHOE
U3ITy4eHHE. DIEKTPOMAarHUTHOE T0JIe B OJIMKHEH U JanbHEN 30HaX

Tema 7. dnexmpocmamuka npoeoOHUKOE

MeTto1 OTpaxXEHHUIA.

Tema 8. Inexmpocmamuka OuINeKmMpPuUKos

JupnexTpudeckuil map B OJHOPOJAHOM 3JIEKTPUYECKOM IIOJIE.

Tema 9. llocmoannoe mazHumnoe nojie, ROCMOAHHBLIL IJ1IEKMPUYECKUIL MOK
Tepmooanextpudeckas sMuccusd. KOHTakTHas pa3sHOCTh IOTEHIUANIOB. TepMO3IIEKTPUYECKHE
siieHust. DpdexT Xoia.

Tema 10. Inekmpoounamura c6epxnpo8ooOHUKO8.

BricokoTeMiiepaTypHbIE CBEPXIIPOBOAHUKHU.

Tema 11. Keasucmanyuonaphoie 31eKmpoOMaAZHUMHbLE NOJIA

JUIMHHBIC TUHUH.

Tema 12. Dnekmpomaznummusie 8071HbL 8 CHIIOUIHOU CPeOe

PacnipocTpaneHne 3NEKTPOMAarHUTHBIX BOJIH B aucneprupyromeil cpeae. CooTHOIIEHHE
Kpamepca-Kponura.

10.Unousuoyanvrvie 3a0anus — He npedyCMOmMpPeHo paboyum niaHoM.

11. KonTpoabHbIe BONPOCHI K MPOMEKYTOYHOI aTTeCTAMHU

1. IlpuHIUIIBI OTHOCUTETHFHOCTH DUHINITEHHA.

2. Iloka3aTh, 4YTO B CHEIMATHLHOW TEOPUU OTHOCUTEIHHOCTH UMEET MECTO COKpallleHHe BPEeMEHH,
COKpAIIEHUE JITTUHBI.

3. [Iloka3zaTh, dYTO YypaBHEHHE [BHXCHHS B CIEHUATBHOW TEOPUM OTHOCHUTEIHHOCTHU
YIOBJIETBOPSIOT TAKUM CBOMCTBAM MPOCTPAHCTBA KaK OJJHOPOJIHOCTb.

4. UHTerpanbHble ypaBHEHUS] MakcBea.

5. IlpeoOpazoBanus JlopeHua mjis CUMMETPUYHOTO U AHTUCUMMETPUYHOTO TEH30pPOB BTOPOTO
paHra.

6. BEIYUCIUTH 3JIEKTPOCTATHUECKOE IHEPTHUIO 3apsKEHHOTO 1m1apa pajauyca R.

7. BBIUUCAUTD KJIACCUYECKUI pajiyC AJIEKTPOHA.

8. Beruuciauts nosie AMAIEKTPUUYECKON 1Iapa B OJTHOPOTHOM DJIEKTPUUYECKOM IIOJIE.

9. JIBmkeHue 3apsHKeHHON YaCTHUIIbI B AJIEKTPUUECKOM II0JIE.

10. JIBr>keHue 3apsKeHHOM YacTHIIBI B MATHUTHOM II0JIE.

11. Beruucnute JUMOIBHBIA MOMEHT CUCTEMBI 3aps/I0B.

12. O6ocHOBATh CBSI3b MEXAaHUYECKOTO U MAarHUTHOTO MOMEHTOB.

13. TIpuBecTu mpuMep CUCTEMBI, KOTOpasi UMEET KBaAPYTOJb U HE UMEET JUMOJIS.

14. 3anucaTh BeIpaXXeHUs U1l 3aBUCUMOCTH HANPSYKEHHOCTH B CIIy4ae JMJICHHON MOJISIpU3aliiy.
15. Tlonsipusanus 3J€KTPOMarHUTHOM BOJTHBI.

12. Oopa3sen 3k3aMeHAIIMOHHOT0 OHUJIeTa

buner Nel

1. VYpaBHEHHs IBUKEHMS B CIIELIUATIBHON TEOPUU OTHOCHTEIBHOCTH. 4-BEKTOPBI UMITYJIbCA,
cuinel. PenstuBucrckue ¢pynkuuu Jlarpanxka, ['amMmunbToHa.

2. TepMoauHaMuKa TUAJIEKTPUKOB.

14. Kpurepuu oneHUBaHUSA
(PaspabatbiBatoTcsa M YTBEPXAAOTCA Kadeapon Ha ocHoBe MonoxkeHust JoHHY)

Onenxa no 100- O1eHKA o
OaLIBHOI Mo TOCYJIapCTBEHHOI LIKAIe 0
LIKAJIe, KOTOpast I}gg?ﬂse (3K3aMeH, fpeeIeHme
neiicTByer B /Mg pepeHpoBAHHb I




JlonHY 3a4eT. 324€T)
90-100
OTJIIMYHO — OTIIMYHOE BBITIOJTHEHHE C
«OtmasHoY (5)
A HE3HAYUTENILHBIM KOJTMYECTBOM
(3a4TeHO) .
HETOYHOCTEH
8089
XOPOIIIO — B IIEJIOM ITPABUITEHO
«Xoporo» (4) P i, P
B BBITIOJTHEHHAsI pa0oTa ¢ He3HAUUTEITbHBIM
(3a4TeHO) o
KOJIMYIeCTBOM o100k (10 10%)
75-79
XOPOILIO — B II€JIOM MPABUILHO
C BBITTOJTHEHHASI pad0Ta ¢ HE3HAYUTEITHHBIM
KOJIMYECTBOM O1muooK (10 15%)
70-74
D «Y IORTIETBOPUTITBHO (3) yIIOBIIETBOPUTEIHHO — HEIIJIOXO0, HO CO
(3a4TeHO) 3HAYUTENIBHBIM KOJIMYECTBOM HEJIOCTATKOB
60-69
E JOCTaTOYHO — BBITIOJTHEHHE YIOBIECTBOPSIET
MUHAMAJTLHBIE KPUTESPUN
35-59 «HeynoRmeTBOpUTEITEHO» C
. | HEYJIOBIIETBOPUTEIHLHO — HAJO MOpadoTaTh
BOBMOYKHOCTBFO TIOBTOPHOM
FX HaJl TeM, KaK TOJTY4UTh MOJOKHUTEIHHYIO
arTecTarin
OIICHKY
(2) (e 3aureHo)
0-34 HEYIOBJIETBOPUTENHHO - C BO3MOKHOCTBIO
F «HeynoBneTBOpUTESTBHOW(2) MOBTOPHOM CAA4YH MPH YCIOBUH
(He 3a4TeHO) 00s13aTeNbHOT0 HA0OPa TOTOIHUTEIBHBIX

OayIoB

15. MaTepuaibHO-TEXHHYECKOe o0ecneyeHne y4eOHoro npouecca

Jlnis mpoBeAieHUs JIEKIMOHHBIX M NPAKTHYECKUX 3aHATHI TpeOyeTcs ayJuTopus Ha rpymiy,
00OpyJIOBaHHAs MEJIOBOW WM HHTEPAKTUBHOW [OCKOH, MYJIBTUMEIUNHHBIM MPOEKTOPOM U
JKPaHOM.

16. PexomeHnpoBaHHasi JUTEpPATypa

OcHoBHast
Jlanpmay JLJL., Jlurmg E.M. Teopus nomns, «Hayka» 1982, 620 ctp.

Jlanmay JI/L., Jlupumr E.M. Dnextpoaunamuka crutomHbix cpen, «Haykay 1982, 620 ctp.
Jlenues B.I'. Kypc teopernueckoit ¢pusuku T.1, «Haykay, 1962, 910 cp.

baterun B.B., Tonrreirnn M.H. CoopHuk 3aga4 no anekrpoauHamuke, M. «Hayka», 1970, 504

L.

2.
3.
4
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CTp.
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1985, 384 cp.

Oeiinman P., Jletiton P., Canac M. DeitHMaHOBCKHE JIEKIUH 110 (PH3HKE T.5 « DINEKTPUIESCTBO U
maruetusm», M3n-so Mup, 1977, 298 ctp.
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«OnexkrpoauHaMuka», M3n-so Mup, 1977, 298 ctp.

Jlxexcon Jx. Kimaccuueckas anekrpoaunamuka, «Mupy, 1965, 730 ctp.
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bopu M. Bone 3. Ontuka, M. «Haykay, 1970, M., Hayka, 942 ctp.
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158 ctp.
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17. UnopmanimoHHbIe pecypebl

1. www.elementy.ru
2. www.sientific.ru
3. WWW.arxiv.org

18. ITporpaMvHoe odectieyeHye ( Tp1 HUTAULH)


http://www.arxiv.org/
http://www.sientific.ru/

Pabouas HpOrpaMMa PacCMOTPEHa I NepeyTBepiIeHa Ha 3aceuamm Ka(be:pm C U3MCHEHHAMHA
(Ge3 H%\aeHeHHH) Ha 2017 roa. ITpotokon 3acenanus kadeapsr No /  oTi/L{ /% 3aB. Kadeapoi

//',
. ¢ i
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PaGouas npor‘pam[a pacCMOTpeHa H MepeyTBep:k/IeHa Ha 3aceaHHu Kadeaphbl ¢ H3MEHEHUSIMH
(063 HB\IG/H' HHH) ua 2018 rox. IIporokoin 3acenanns kageapst Ne /  otA/( d{\Baa Kadeapoi

Pabo9as mporpaMma paccMOTpeHa H IepeyTBepKIcHa Ha 3acelaHHu Kadepsl ¢ H3MEHEHHAMH
(6e3 usmenenwuii) Ha 2019 rox. IIporokosn 3acenanns Kageaps: Ne oT . 3aB. xadeapoii
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