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MporpamMmy ovcumnnuHbl paspaboTtan(a)(1) 3aBeaytowmii kadpenpoi, 4.H. (npodpeccop) Tarnpos
M.C. Kathbenpa KBaHTOBOM SNEKTPOHMKM U paamnocnekTpockonum OTaeneHve pagmounankm um
NHpopMaUMnOHHBIX cuctem , Murat. Tagirov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto 0CBOEHMS AUCUMMANHBI (MOOYNS) "ONEeKTPUYEeCTBO U MarHeTU3m" aBnSOTCS YCBOEHME
OCHOBHbIX MOHATUIA, 3aKOHOB U MOLENen aneKTpuyecTsa N MmarHetTuama B pamkax ogHoro n3
pasnenos kypca Obwas dusnka

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

[aHHas yyebHas aucumnnnHa BkitodeHa B pasgen " b2.5.3 ObwenpodeccnoHanbHblii
obpasosaTtenbHoi nporpammbl 011800.62 Paonodgmamka n oTHocuTcs K 6a3oBoi
(obwenpodpeccrnoHanbHom) yactn. OcBamBaeTcs Ha 2 Kypce, 3 CEMECTp.

LaHHbiin pasoen kypca Obwas dusnka cnegyet cpady nocne pasnenos MexaHuk, MonekynsipHas
dom3uka n npeawecteyet pasgeny OnTtuka. Hapsgy ¢ nekumsamm no SNeKTpu4ecTsy U MarHeTU3My
BeAyTCS NPaKTMYeCKMe 3aHATUS NO peleHns 3aaay 1 BbiNonHeHU0 nabopaTopHbIX paboT
JoM3n4ecKoro NpakT1kyma no aToMy xe pasgeny kypca Obwein dunamkun. s 0CBOEHNS aHHON
LMNCLMNANHBI HEOOXOAUMO 3HAHME OCHOBHbIX Pa3AenoB MaTEMATUYECKOro aHanmaa v WKOIbHOro
Kypca dusmka

OCHOBHOW

3. KomneTteHuuun obyuarowerocsi, popmMmpyemble B pe3ynibTate 0CBOEHUSA AUCLUMNIINHbDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHLUN

CNoCcoBHOCTBIO NCMNONb30BaTh B NO3HABATENIbHOW U

Lndop komMneTeHUUH

OK-1 npodpeccrnoHanbHon fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
MaTemaTuKun N eCTECTBEHHbIX HayK
ok-10 CNOCOBHOCTBIO KPUTUYECKN NEPEOCMBICNBATL CBOM

coumanbHbIA ONbIT

CcnocobHOCTbIO OBNadeTb OCHOBHLIMU MeTogamu, criocobamm
CpeLncTBaMu NMony4yeHns, XxpaHeHns, nepepaboTku
NHGOPMaUUN, NMETb HaBbIKK PaboTbl C KOMMbIOTEPOM Kak
CpencTBOM ynpasfeHus nHgoopmaumen

CNOCOBOHOCTBIO NCMONb30BaTh B MO3HABATENbHOW U
oK-2 npodpeccnoHanbHO OeATeNbHOCTU 6a30Bble 3HaHWUS B 0bnacTu
r'YMaHUTapPHbIX 1 SKOHOMNYECKUX HAayK

CcnocobHOCTbIO NpuobpeTaTb HOBbIE 3HAHWUS, UCMONb3YS

oK-12

0K-3 COBpEMEHHble 0bpa3oBaTe/ibHble Y MHPOPMALNOHHbIE
TEXHONornn

MK-1 obenpogeccuoHanbHble: CNOCOBHOCTLIO UCNONb30BATh

(npodpbeccunoHanbHbie 6a30Bble TEOPETUYECKNE 3HAHUS ONS PELIEHNS

KOMNeTeHLmm) npodbeccrmoHanbHbIX 3a4a

MnK-2

CrNOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble

(NMpodpeccmoHanbHble

KOMMETEHLMN) npogoeccrnoHanbHble HaBblKK

MK-5 CMOCOOHOCTbIO NPUMEHSITb Ha NpakTnke 6a3oBble
obwenpodeccroHanbHble 3HaHUS TEOPUN 1 METOL0B

(MpocheccmonantHbie don3n4ecKnx nccnenosaHnim (B COOTBETCTBMM C Npocomnem

KOMMeTeHuunn) P

noaroToBku
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Mporpamma oucuunnmHbl "OnekTpunyecTso 1 marHeTnam"; 011800.62 Pagnodmanka; 3asegytowmii kadpeapoi, o.H. (npodeccop) Tarupos

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MNMK-6 CMOCOBHOCTBIO NONb30BaTHCS COBpPEMEHHbIMI METOOAMU
(npodhbeccmoHanbHble 06paboTku, aHanM3a u cuHTe3da punanyeckor nHgopmaumm (B
KOMI'IeTeHLI,I/II/I) COOTBETCTBUU C Npodpunem I'IO,D,I'OTOBKI/I)

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

obwme 3aKoHbl U3NKN 1 YMETb NPUMEHSTbL ANS PELWEHNS KOHKPETHbIX 3a4ady pasaena
"ONEeKTPUYECTBO 1 MarHeTuaM" 1 Ha MeXAUCUMNAMHAPHBIX FPaHULAax AaHHOro Kypca ¢ opyrumm
obnactamu 3HaHuin

1. DONXeH 3HaThb:

obLwme 3aKOHbl PU3NKK 1 YMETb NMPUMEHATb ANS PELIEHUs KOHKPETHbIX 3a4a4 pasaena
"ONEeKTPUYECTBO U MarHeTU3M" 1 Ha MEXANCUUNANHAPHBIX rpaHMLax GaHHOro Kypca ¢ ApyruMm
obnacTtsMu 3HaHWi

2. NONXeH yMeTb:

nonb30BaTbCA OCHOBHbIMUN N3MEPUTESIbHbIMU anl6opaM|/|, ncnonb3yemMbiMn B 3NTIEKTPUHECTBE U
MarHetTuname, CtTaBnTb U pelwatb ﬂpOCTeVILUVIe 3KCnepunMeHTalibHble 3ana4vun no anekTpmn4ecTey 1
MarHeTnamy

3. 0OMXeH BnageTb:

HaBblKaMy MOCTPOEHUS MaTeMaTN4ECKUiA Moeneit IBNeHniA, npupoaa KoTopblix 0bycnoeneHa
3akoHaMu aN1ieKTpoMarHeTuama, UCrnonb30BaTth A9 U3y4eHUa 3TUX Moaenen OOCTYrnHbIA UM
mMaremaTtuyeckui annapar

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONYYEeHHblE 3HAHWUS Ha MPakKTUKe.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MOOyns
Obwas TpynoeMKOCTb AMCLUMNANHBI COCTaBNSET 5 3a4eTHbIX(ble) eanHnu(bl) 144 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUNMNNHBI 9K3aMeEH B 3 CEMECTPE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs [OoMnycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBopuTeNbHO" (YO0B.);

54 6anna n MeHee - "HeynOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHou paboTtbl No gucuunivHe/ MOAyNo
TemaTtnyeckuu nnaH gucuUnNauHbl/Moayns

Buabl v yachbl
Pasnen ayauTopHow paborbl,
Hepens VX TPYyAO0EMKOCTb Tekywue coopmbl
N D.VIIC\:’IL:)V‘I:;,T;HH/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nexuuu MpakTnueckumelllaboparopHble
L 3aHATUSA pabortbl
peq)epaT
JoMallHee
1. |Tema 1. BeeneHue 3 1 2 0 0 3anaHme
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Buabl n yacobl
Pasgen ayauTopHOM paboThbl,
Henensa MUX TPYAOEeMKOCTb Tekywume cpopMbl
N ‘D'"Kn"(")v;l"mv;“b'/ Cemectp cemecTpa (B yacax) ‘{(ompﬁmp
y Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 2. OnekTpuyeckoe
2. |none B BakyyMe. 3 2-3 4 8 0 pecpepar

Tema 3.

onekTpocTartmyeckoe i pedoepar
3. none B NPOBOLAHUKAX U 3 4-5 4 8 0

BONU3N HUX.

Tema 4.

OnekTpocTartnyeckoe pedoepar
4. none B AN3NEKTPUKax u 3 6-7 4 8 0

BONN3WN HUX.
5 Tema 5. OHeprus 3 8 5 4 0 KONNOKBUYM

" |anexkTpuyeckoro nons.

Tema 6. [MoCTOSAHHbIN pedoepar
6. 3NeKTPUYeCcKnin ToK. 3 ° 2 4 0

Tema 7.
7. |9nekTponpoBOAHOCTb 3 10-12 6 8 0 pecpepar

MeTannos.

Tema 8.

ONeKTPONPOBOAHOCTb
8. [monynpoBOAHNKOB. 3 13-14 4 2 0 pecpepar

TepmoanekTpunyeckmne

SABNEHUS.

Tema 9. OnekTpudeckunii
9. |[TOK B XWOKOCTAX U 3 15 2 2 0 KONNoKBMyM

rasax.

Tema 10. NMcbMeHHas
10.|CtaunoHapHoe 3 16-18 6 6 0 paboTta

MarHuTHoe none.

Tema 11. MarHuTtHOe pedoepar
11. none B BELLECTBE. 3 ° 0 0 0

Tema 12.

onekTpoMarHuTHas KONNOKBUYM
12. NHOYKUMS. YpaBHEHNS 3 18 0 0 0

Makceenna.

Tema . toroesas aK3ameH

doopMa KOHTpOns 3 0 0 0

Ntoro 36 50 0

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. BBepeHune
JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

PasBntue npencrasneHnii 06 anekTpmnyecTse. NeKTPUYECKNA 3apsi, CBOMCTBA SNEKTPUYECKOrO
3apsifa, aNeMeHTapHbli 3apsf. 3aKoH COXPaHEHUs 3NeKTPUYECKOro 3apsiaa.

Tema 2. dnekTpuyeckoe rnone B Bakyyme.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):
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3akoH KynoHa. HanpsxeHHOCTb anekTpuyeckoro nons. NpuHumnn cynepnosnumm ons
9NEKTPMYECKMX Nonen. dnekTpoctaTnyeckas teopema raycca. Teopema [Maycca B
andbpepeHumanbHom hopme. CunoBble NUHU HANPSAXEHHOCTU 3NEKTPUYECKOro nons, X CBOMCTBA.
PaboTa cun anekTpmnyeckoro nons, Teopema o LMPKyNnsiLMn Hanpsi>keHHOCTN 3EKTPUYECKOro Nons.
["paHWnyHble YyCROBUS NS HOPManbHOM U TaHreHUManbHOW KOMMNOHEHT HaNPSXEeHHOCTH
anekTpuyeckoro nons. lNoteHumanbHOCTb 3nekTpuyeckoro rnons. NoreHunan To4e4yHoro 3apsaa,
CUCTEMbl TOYEYHbIX 3apPSA0B N HEMPEPbIBHOrO pacnpeneneHns 3apaanos. YpasHeHus Jlannaca v
lMyaccoHa. OnekTpudecknii aunonb. NoTeHunan n HanPSXEeHHOCTN NONS ANMNONS, CUNOBbIE NNHUN
nons gunons. Aunonb BO BHEIWHEM NOCTOSHHOM 3neKTpuyeckom none. Cunosble NMHUN NONS
avnong. nnonb BO BHEWHEM NOCTOSHHOM 3/1EKTPUYECKOM Mose.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

PeweHne 3a8a4 no HAXOXAEHNIO HANPSAXEHHOCTM 3N1EKTPMYECKOrO MO CUCTEMbI TOHEYHbIX
3apsAo., NPy NMHENHOM NOBEPXHOCTHOM 1 06 bEMHOM pacnpeneneHnmn 3apsnos. BoluncneHne
noTeHumana aneKkTpu4eckoro nong ons CUMCTeMbl TOYEYHbIX 3aps80B, NMPU TMHENHOM NOBEPXHOCTHOM
N 06BEMHOM pacnpeneneHnn 3apsnoB. PelweHne 3agay no HAaXoXAEHUO HaNPSXEeHHOCTH
3NEKTPUYECKOro MOoJst CUCTEMbI TOYEYHbIX 3apPsA0B, NPY NMHEAHOM NOBEPXHOCTHOM 1 06 EMHOM
pacnpeneneHun 3apsa008. BoluncneHne noteHumnana anekTpM4eckoro Nons ans CUCTEMbl TOYEYHbIX
3apsAo., NPy NMHENHOM NOBEPXHOCTHOM 1 06 bEMHOM pacrnpeneneHnm 3apsinos. PeweHne 3aaady
Ha HaxXoXOeHWe HaNPsSXEeHHOCTUN ANEKTPUYECKOro Nons C NPMMEHEHNEM MHTErpanbHOM n
angopbepeHumanbHom oopm Teopembl ["aycca. PelweHne 3ana Ha BblYUCNEHME CU, OENCTBYOWNX Ha
ANEKTPUYECKNIA ANMNOSb B 3NEKTPUYECKUX MONSX, CO34aBaEMbIX Pa3nUYHbIMM CUCTEMaMKM 3apSLa0B.

Tema 3. SnekTpocTaTnyeckoe none B NPOBOAHUKAX U BONU3MN HUX.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

[MpoBoaHMKN. ABNEHNE 3NEKTPUYECKON NHAYKLNN. DNEKTPOCTaTUYECKoe None Npu Hanmymm
NpPoBOAHMKOB. PacnpeneneHne anekTpuyeckmx 3apsanoB Ha NOBEPXHOCTU NpoBoaHUKa. MeTon
anekTpocTatTuyeckmx nsobpaxenuin. Cuna, oeicTeyowas Ha NPOBOAHNK BO BHEWHEM MOJe.
ONeKTPoeMKoCTb. EMKOCTb yeanHeHHOro nposoaHuka. KoHgeHcaTopbl. EMKOCTb Nnockoro,
LUUANHOPMYECKOrO N COEPUHECKOro KoHgeHcatopos. NocnenosaTtenbHoe 1 napannenbHoe
COeOUHEHNe KOHAEHCATOPOB.

npakTnyeckoe 3aHsitne (8 4aca(os)):

PeweHne 3apay Ha HaxoXAeHNe HaNPSXXEHHOCTW 3/1IEKTPUYECKOro Nons Npu Hannynm NPOBOAHNKOB
1 OKOJNIO NMOBEPXHOCTW NPOBOAHMKOB, NPUMEHEHNE METOAA 3NEKTPUYECKOro n3obpaxeHus. PeweHne
3a[a4y Ha HaxoX[eHne COBCTBEHHbIX N B3aUMHbIX EMKOCTEN pa3finyHbIX CUCTEM NPOBOOHMKOB.
BbluncneHune emkocTein KOHAEHCATOPOB.

Tema 4. dnekTpocTaTtuyeckoe nosne B AUINEKTPUKaX U BOIN3U HUX.
JIeKLMOHHOe 3aHsiTne (4 4aca(oB)):

Ouanexktpukun. Mongapuzauns ananektTpukos. Nonapudyemoctb. CBA3aHHbIE 3apaabl. Teopema o
MOTOKE BEKTOpa Nonapuaaummn. SNeKTpnyeckoe CMeleHne, AnanekTpuieckas npoHNLaemMocTb.
dnekTpocTtatudeckas Teopema [Faycca npu HanM4nMn OUINEKTPUKOB B MHTErPanbHOMN U
angpgoepeHumanbHom bopmax. [ paHnyHble YCNoBUS ONng nonspusaumm, HanpsxXeHHoCcTn n
NHOYKUUN anekTpocTaTudeckoro nong. JlokanbHoe rnone. HenonsipHble AManekTpukn, dpopmyna
Knayaunyca-MocoTTu. [NonsipHble AM3aneKTPUKN 1 3aBUCMMOCTb UX AMINEKTPUYECKOM MPOHNLLAEMOCTH
oT Temnepatypbl. INbe3oanekTpukn. CerHeToanekTpukn. MNMpoanekTpuku.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

PeweHne 3anay Ha HaxoxaeHne HaMPsA>XeHHOCTN aNeKTPU4eCKoro rnosjis B ouaneKTpukax, B TOM
qyucne, npnMeHAA Teopemy Faycca Ons BeKTopa MHAOYKUnNnM anekTpmn4eckoro nons.BbluncneHne
nongapundaunn onanekTpukKos. PeweHne 3agay Ha HaxoxaeHne I'IOBerHOCTOVI N 06 bEMHOIA
NAOTHOCTEN NHOYLIMPOBAHHbLIX 3aps00B, MPUMEeHA4a TeopeMy O NOTOKe BEeKTopa nonsapmni3aunn.

Tema 5. QHeprus aneKTPU4ecKoro nons.
JNeKLMoHHoe 3aHsiTne (2 4aca(oB)):
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SHeprvsa anekTPUYecKoro nons. Heprusi B3auMoAencTBUS AUCKPETHbIX 3apsSO0B. HEpPrus
B3aVIMOLENCTBMS NpK HENpPepbIBHOM pacnpeneneHnmn 3apsnos. CobcteeHHast aHeprus. O6bemHast
MNOTHOCTb SHEPTN. DHEPrUsi CUCTEMbI 3aPAA0B BO BHELHEM MoNe. DHEPrust SNeKTpnYeckoro nons
NpW HaNMYMn ONanekTpukos, Cunbl, 0EACTBYOWME HA ONINEKTPUK B SNEKTPUYECKOM None. SHeprus
3NEKTPUYECKOro Nonsi. SHeprus B3aMoLEeNCTBNS ANCKPETHbIX 3apSA0B. DHEPrMs B3aUMOAENCTBUS
Npn HenpepbiBHOM pacnpeneneHnn 3apsnos. CobcteeHHas aHeprus. O6beMHas NNOTHOCTb
SHEprun. Heprus CUCTEMbI 3aPSA0B BO BHEWHEM MOMe. DHEPrms aneKkTpru4eckoro nons npu
HaNMYnn ONINEKTPUKOB.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PelweHne 3a0ay Ha HABOOHEHWE SHEPrM 3NEKTPUYECKOro Nossl, CO34aBaeMoro pasnmyHbiMu
cuUCTEMaMM SNEKTPUYECKMX 3apaa0B 1 3apsKeHHbIX NPOBOOHUKOB. PelleHre 3anay Ha HaxoxaeHne
SHEeprun 3aNeKTPUYECKOoro Nnons Npu HanMYUM OUANEKTPUKOB. BbluncneHne cun, OeicTByOWMX Ha
LOV3NEeKTPUKM B 3NIEKTPMYECKOM none. PelleHne 3a0ay Ha NpUMEHeHe 3aKkoHa CoOXpaHeHus!
aHepruu.

Tema 6. MNOCTOAHHBIN 3NEKTPUYECKUN TOK.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

Ycnosusi BO3HUKHOBEHWS NOCTOSIHHOMO ToKa. CTOPOHHME 3NeKTPOoABMXYLWNE CUMbl. DNEKTPUYecKoe
none B NPOBOAHMNKE C TOKOM N ero UCTOYHMKN. 3akoH OMa ang ydacTtka Lenun B UHTErpanbHom n
andogoepeHLumanbHon popmax. Pabota n MOWHOCTb NOCTOSIHHOMO Toka. 3akoH [xoyns-JleHua n ero
andbdpepeHumanbHas goopma. JInHenHble anekTpuyeckue uenu. MNpasuna Knpxroda.

npaktnyeckoe 3aHsitne (4 4aca(os)):

PeweHune 3anay no pacyeTy anekTpuyeckux uenen, ucnonbadysa npasuna Knproga. PeweHve 3anad
Ha HaxoXaeHne paboTbl 1 MOWHOCTM NOCTOSHHOMO TOKaA.

Tema 7. OnekTponpoBOAHOCTb METaNMNOB.
JIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

lMpupona HocuTenen Toka B MeTannax, onbiTbl TonmeHa n CTbioapta. 3aBMCUMOCTb
9NEeKTPONPOBOAHOCTM OT TemnepaTypbl. 3akoH BnaoemaHa-®PpaHua. Knaccnyeckas teopus
9NEKTPONPOBOOHOCTY 1 ee 3Ha4YeHne. 30HHas Teopus TBepAbIX Ten. PaclenneHne aHepreTuyeckumx
ypOBHeln 1 obpa3oBaHne 30H. dHepreTnyeckmne 30Hbl MetTannoB. dHeprus Pepmun. Ctatuctuka
®depmu-Lupaka. [NpoBoAUMOCTb HEMETANNNYECKUX TBEPLbIX TEN. SIBNeHne CBepXnpoBOANMOCTH.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

PeweHne 3anay Ha HaxoxaeHne TemnepaTypHoOi 3aBUCUMOCTN SNMEKTPOMNPOBOAHOCTAN ONS
meTtannos. BeiBoa 3akoHa OMa n 3akoHa ,ﬂ,)KOYHFI-ﬂeHlJ,a B pamkax Knaccm4eckom Teopun
ANEeKTPOonpoBOAHOCTN.

Tema 8. DnekTponpoBOAHOCTb NONYNPOBOAHUKOB. TepMO3aNeKTpuyeckme siBNIeHUs.
JNleKLMoHHOoe 3aHsiTne (4 4yaca(oB)):

SHepreTnyeckme 30HbI NonynpoBoaHmka. CobCcTBEHHAS U MPUMECHAs NPOBOAMMOCTb. [JOHOPbI U
akuenTopbl. TemnepatypHas 3aBMCMMOCTb NMPOBOAMMOCTM NONYNPOBOLHUKA. P-N NEPEXOA U ero
cBoiicTBa. KoHTakTHas pa3HocTb noTeHumanos. TepmodAC. SgpcpekThl MNenbThbe, 3eebeka,
TomcoHa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

PeweHne 3anay Ha HaxoXAeHVEe TeMNepaTypHO 3aBUCMOCTUN 3IEKTPONPOBOAHOCTA B MPUMECHbIX
1 COBCTBEHHbIX NONYNPOBOAHUKAX.

Tema 9. nekTpnYECKUin TOK B XUOKOCTAX U rasax.
NeKuMoHHoe 3aHsiThe (2 yaca(os)):

SﬂeKTpOﬂl/ITbI. 3aBUCUMOCTb npoBOANMOCTWN SNEKTPONTOB OT TEMNepaTtypbl. aﬂeKTpOI'IpOBO,EI,HOCTb
rasos. NloHM3aums ra3os. YCnoBms BOSHUKHOBEHNS CAMOCTOSATENbHOIO paspsna. Buabl razosbix
pa3psanos. [Mna3MeHHOE COCTOSHME BELEeCTBa.

npaKkTudeckoe 3aHsitne (2 yaca(os)):

PeweHune 3apay Ha npuMeHeHun 3aKkoHOB dDapanes.
Tema 10. CtaumoHapHoe MarHUTHoOe none.
JNIeKLMoHHoe 3aHsitne (6 4aca(os)):
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3akoH brno-Caeapa-Jlannaca. 3akoH AMnepa. MarHmtHoe none. BekTop MarHUTHOM UHAYKLWW.
HanpsxeHHOCTb MarHMTHOro nons. MarHWTHbIn MOMEHT anemeHTa Toka. Cruna v MOMEHT cun,
LEeNCTBYIOWMX HA MArHUTHbIE MOMEHTbI B MArHUTHbBIX MONSX Pa3/IMYHOM KOHPUrypaumm.

npaktnyeckoe 3aHsitne (6 4aca(os)):

PeweHne 3anay Ha HaxoXxaeHne NHAYKUUN MarHUTHOrO NONs pasfinyHbIX CUCTEM C TOKOM,
ncnonb3ys 3akoH brno-CaBapa-/lannaca. PeweHne 3aaa Ha HaxoXaeHne UHAYKLUUN MarHUTHOro
nons ¢ NCNoNb30BaHNEM TEOPEMbBI O LIMPKYNSLUKN B MHTErpanbHOM 1 audodpepeHumnanbHom doopmax.
BbluncneHne MarHUTHbIX MOMEHTOB Pa3fNNYHbIX CUCTEM TOKOB, CUT 1 MOMEHTOB CWUJ1, OENCTBYIOLWMX
Ha MarHUTHblE MOMEHTbI B MArHUTHbIX NONSX Pa3nnMyYHOM KOHpUrypaumm.

Tema 11. MarHuTHOE None B BelL,eCTBe.
Tema 12. dnekTpomarHuTHas MHAYKUUS. YpaBHeHUs MakcBenna.

4.3 CTpyKTypa 1 copgepXxaHue caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

CtpaHnua 8 ns 15.

Buabi
N Paspnen Cemect Hepens | camocTosiTenbHon [TPyA0eMKOCTb ;‘:ﬂ%“g::)';g:;gzg;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTyOEeHTOB P
noaroToBkK
ngﬂacl)uﬁerg 1 fomallnee
3apaHuve
1. |Tema 1. BBegeHue 3 1 3ajaHuns A
noAroToBka K
oecbeparty 1 pedbepar
Tema 2. OnekTpunyeckoe
noaroToBka K
2. n B BaKkyyme. 2-
one B BaKkyyme 3 3 pedeparty 4 pedepar
Tema 3.
onekTpocTatmyeckoe NnoAroToBka K
3. none B NPOBOLAHMNKAX U 3 4-5 pedeparty 6 pecpepar
BONN3N HUX.
Tema 4.
SnekTpocTarmyeckoe noaroToBka K
4. -
none B AManekTpukax un 3 6-7 pedeparty 4 pecpepar
BONN3N HUX.
Tema 5. OHeprus NoAroToBka K
5. 3NeKTPU4eCcKoro nons. 3 8 KONIOKBUYMY 2 KONNOKBUYM
Tema 6. [10CTOSAHHbIN NnoAroToBka K
. o T
6 ANEKTPUNYECKNIA TOK. 3 9 pedoepaty 6 pecpepa
Tema 7. noaroToBka K
7. |9nekTponpoBOAHOCTb 3 10-12 ecpepar 10 pedoepar
MeTansnos. P party
Tema 8.
ONeKTponpoBOAHOCTb
noaroToBka K
8. |nonynpoBOOHMKOB. 3 13-14 ngg gr a 6 pedbepar
TepMoanekTpuyeckme P party
ABNEHUS.
Tema 9. OnekTpudeckni
9. [TOK B XMOKOCTSX U 3 15 Egﬁ;glgﬁ'(sl « 2 KONNOKBUYM
rasax. ymy
Tema 10. NnoAarotoBska K
9 NUCbMEHHas
10.|CTaumoHapHoe 3 16-18 |MMcbmeHHOoM 6 agmae a
MarHuTHoe none. pabote P
Tema 11. MarHuTtHOe NoAroToBka K
11.
none B BelECTBE. 3 9 pedepary 6 pecpepar
PeructpaumnoHHbIin Homep 628514 OBAEKTPOHHEH
Bl VHHBEPCHTET
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Bupbl
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
JducunnnuHbl Plcemectpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Tema 12.
SneKkTpoMarHnTHas noaroToBka K
12. 1
NHOYKUWS. YpaBHeHUs 3 8 KONNOKBUYMY 4 KONNOKBUYM
Makceenna.
Ntoro 58

5. O6bpasoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

NeKuMOHHbIE N NPaKTUYECKME 3aHATUS NPOBOASATCS C UCMONb30BAHNEM MyNbTUMEANAHOTO
KOMriiekca, MO3BOMISIIOWEro HarfsaAHO NonyyYaTtb CTyLeHTaM BClo He06X0auMyio MHgopMaLumo. B
nekumsx yaeneHo bonbwoe BHMMaHne pa3bopy HOBEMWNX TEM, HE ONMCaHHbIX y4ebHO nuTeparype.
KauectBo 06y4eHuWsi [OCTUraeTcst 3a CHET UCMONb30BaHMS Creayolwmx goopm y4ebHon paboThbi:
nekumu, camoctositenbHasi paboTa cTyneHTa (camocTosiTenbHa NpopaboTka BOMPOCOB BbIHECEHHbIX
LN151 CAMOCTOSATENBHOMO M3y4YeHNs; NOAroTOBKa pedoeparoB Mo 3afAaHHbIM TeMaMm), KONNOKBUYMbl
(OZVH 13 KOTOPbIX - MPO6NEMHbIN), KOHCYNbTaUMK

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue

JoMallHee 3ajaHve , NPUMepPHbIe BONPOCHI:

Teopuns OpobHbIX 3apsSA0B (KBAPKOB) 1 NapamMeTpbl UX XapakTepuayowme.
pedbepart , NpUMepHble TEMbI:

|/|CTOpI/I'-IeCKI/Ie CpaKTbI n COGbITI/ISI,?IBJ'IFIIOI.LI,VIeCﬂ OCHOBHbIMW BEXaMWn Ha Nyt CTaHOBJIEHUA
COBpPEMEHHDbIX Hpeﬂ,CTaBﬂeHMVI O 3IeKTpn4ecTBe N INEKTPUNYECKUX NONLX.

Tema 2. dnekTpuyeckoe nosne B Bakyyme.

pedoepart , NPUMEpPHbIE TEMbI:

BbiBog TeopeMbl ["ayca ans 3aMKHYTON NOBEPXHOCTU MPOU3BONbHOM COOPMbI.
Tema 3. dnekTpocTaTnyeckoe nose B NPOBOAHUKAX U BONIN3N HUX.
pedbepart , NPMMEpPHbIE TEMbI:

CynepkoHaeHcaTopbl.

Tema 4. dnekTpocTaTnyeckoe none B AUINIEKTPUKaxX U BOIN3N HUX.
pedoepart , NpUMEpPHbIE TEMbI:

CTpykTypa BOoAbl U Nbaa.

Tema 5. QHeprus aneKTpuyeckoro nonsl.

KONMOKBUYM , MPUMEpPHbIE BOMPOCHI:

Konoksunym 1. 3akoH KynoHa. Teopema Octporpaackoro-lrayca B nHterpanbHom gpopme. Teopema
OcTtporpagnckoro-lrayca B andgepeHumanbHoi oopme. CBs3b Mexay HanpPsaXeHHOCTbIO 1
NOTEHLMANOM 3NEKTPUYECKOr0 Nons. DnekTprmyeckoe none B NpoBoAHMKAX, OCHOBA 30HO0BOM
MmKpockonun. CErHeTONEKTPUKN N SNEKTPETHI.

Tema 6. MNOCTOSAHHBIN 3NEKTPUYECKUN TOK.

pedoepart , NpUMEpPHbIE TEMbI:

TyHHENbHbIN 9NEKTPUYHECKUIA TOK U PU3NYECKME OCHOBbI 30HO0BOM MUKPOCKOMUM.

Tema 7. 9nekTponNpoBOAHOCTb METaNNoB.

pedoepart , NpUMEpPHbIE TEMbI:

HuskoTemnepartypHas n BbicoKoTeMnepaTypHasi CBEpXnpoBOANMOCTM.

Tema 8. OnekTpoOnNpPOBOAHOCTb NONYNPOBOAHUKOB. TepMO3aNeKTpuyecKkme ABNeHUs.
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pedoepart , NPUMEpPHbIE TEMbI:

CoBpeMeHHble NoNynpPoBOAHNKOBbBIE MUKPOXONOANbHUKM enbTbe.
Tema 9. AnekTpNYECKUin TOK B XUOKOCTSAX U rasax.

KONMOKBUYM , MPUMEpPHbIE BOMPOCHI:

Konnoksuym 2. 3akoHbl Oma 1 [xoynga-IleHua B HTerpanbHom n andepeHumanbHbiX dhopmax.
ONeKTPONpPOBOAHOCTb 3NEKTPONUTOB M 3akoHbl Papanes. lNMpasmna Knpxroga n pacyeTbl CNOXHbIX
SNEKTPUYECKMX Lenein. dneMeHTbl 30HHOM Teopun. CaMocTosTeNbHbIE U HECAMOCTOSTENbHbIE
paspsagbl B razax. XuMM4eckmne UCTo4HnKy Toka. CobCTBEHHbIE M MPUMECHbBIE MONYNPOBOAHWKMN.
[MonynpoBOOHUKOBbLIN AMO4 U TPAH3UCTOP.

Tema 10. CtaumoHapHOe MarHATHoOe none.

nMcbMeHHas paboTa , npuMepHbIE BONPOCHI:

MarHuTHoe none 3emnu.

Tema 11. MarHuTHOE none B Bell,eCcTBe.

pedepart , NpUMEpPHbIE TEMbI:

BaH-®nekoBckuii napamarHeTnam.

Tema 12. dnekTpomarHutHas MHAyKUus. YpaBHeHns Makceenna.
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

Konnoksuym 3 (npobnemHebilit). [1ns CTyLeHTOB AEMOHCTPUPYETCS TPU NEKLMOHHbBIX OMNblTa, KOTOPbIE
He NokasbiBanuCb UM B TE4EHUN cemecTpa. 3afada CTyLeHTOB COCTOUT B TOM, YTO UCMONb3YS
KOHCNEKTbI Nekumm, niobyto nntepaTypy NpaBuibHO 00 BACHUTL OU3NYECKYHO Nprpoay HabnLaeMbIX
saneHnin. Ocobo LeHNTCS YMEHNIO CTYAEHTOB cenaTb NPUMEPHbIA pacyeT BeNnYMHbl adpdpekTa.

Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:

B TeyeHne ceMecTpa CTyOeHTbl ABaX bl MULWYT KOHTPOJbHbIE PaboThbl, MpK 3TOM Kaxaas
KOHTponbHas paboTta oueHnBaeTcs MakcumanbHo 10 6annamMuB TedeHne cemecTpa CTyOEHTbI TpW
pasa nuwyT KONOKBUYMbl MO NPONAEHHOMY MaTepuany.

Kaxnblii coaHHbI KONNOKBUYM OLeHMBAETCS MakcumanbHo 10 6annamu.

6.3 ATTecTaumsi No UToram OCBOEHUS OUCUMNANHBI (bannbl, HabupaeMbie NOAroTOBKE pedpepartos no
3a4aHHbIM TEMaM)

B TeyeHue cemecTpa CTyOeHTbl MOTYT NOArOTOBUTb HECKONbKO pedpepartos No 3a4aHHbIM TEMaM:
- KynoHoBckas 6nokana

- CynepkoHOeHcaTopbl HA OCHOBE HAHOTEXHONOr NI
- Punamnyeckme 0CHOBbI MPOOHO MUKPOCKOMNNN

- KoHpo agodpexr

- OOHO3NEKTPOHHbIE TPAH3UCTOPHI

- dr3nyeckme OCHOBbI MapamMarHUTHOro pe3oHaHca
- MarHuTHOe oxnaxpaeHuve

- bakenbHbIN paspsag

- MoHononb Odupaka

- KBaHTOBbIE KOMMbBIOTEPDI

- BaH - ®nekoBckue napamarHeTukm

- CynepunoHmnkmn

- OneKTpeThI

- ['padpeHnl

- [MraHTCKOE MarHMTO-CONPOTUBNEHNE

- [pupona waposon MONHUN

Kaxnbii pecoepat MoxeT ObiTb OLEHEH MakCMManbHO O4HUM Bannom.
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VIToroBom penTuHr cknagbiBaeTcs N3 CyMMbl PENTUHIa 32 CEMECTP N OLEHKUN, NOSTYYEHHOM Ha
aK3ameHe.
OK3aMeHaunoHHbIE BOMPOCHI:

1. NoHATME ToYeyHoro 3apsana. 3akoH KynoHa. 3aBUCUMOCTb CUMbl OT PaCCTOAHUSA.3aBUCUMOCTb
CWUIbl OT BENMNYNHBI 3aPS00B.

2. HanpsixxeHHoCTb anekTpuyeckoro nons. MpuHumn cynepno3uummn. Nlone cuctembl TO4EYHbIX
3aps00.. [lone cuctembl pacnpeneneHHbIX 3apsaos.

3. Teopema OcTtporpanckoro-lraycca. None 3apsaxxXeHHON NOBEPXHOCTMU.

4. [lmBepreHumnsi anekTpudeckoro nons. MorpaHnyHoe ycnoere Onsi HopManbHbIX COCTABNSIOWMX
HaMPSXXEeHHOCTH.

5. Pabota cun ANEKTPUNYECKOro nons. nOFpaHVI‘-IHOG ycnoBue onsa taHreHumnanbHbliX COCTaBNAOWMX
HaNpPsA>XeHHOCTW.

6. MNoTeHuman anekTpocrtartnyeckoro nons. YpasHeHus Jlannaca v [NyaccoHa.

7. DNeKTPUYECKMA AUNONb 1 ero none (NoTeHuman, HanpPsXXeHHOCTb, YPaBHEHWE CUMOBbIX IMHWIA).
Cunbl, [EACTBYIOWME HA AMMNOMb BO BHEWHEM MOJE.

8. dnekTpocTaTmyeckoe nose Npu Hannymm NPOBOAHVKOB: NMOHSATNE MPOBOAHKKA, MaTeMaTnieckas
CbopMyNMpPOBKa 3aKoHa COXpaHeHNs 3apsna, 3akoH OMa, HanpPsXXEHHOCTb MoNst BHYTPK
NPOBOAHYKA.

9. OnekTpuyeckoe none B611M3M NOBEPXHOCTM NPOBOAHMKA. [OBEPXHOCTHASA MNOTHOCTL 3apsaa Ha
NCKPWBNEHHBIX MOBEPXHOCTSIX.

10. EMKOCTb yeanHeHHoro nposogHuka. Cmctema npoBOAHMKOB: MOTEHUMANBHBIE U EMKOCTHbIE
KoathdpuumeHTsl. [prumepsl.

11. lNoHATME 0 koHOeHcaTope. [pnMepbl BbIMUCNEHNS EMKOCTEN KOHAEHCATOPOB.

12. DHeprns anekTpocTaTMyecKoro B3aMMoaencTBmMS CUCTEMbI TOYEYHbIX 3ap540B.

13. BbiBO4 BbIpaXeHus 4515 SHeprumn anekTpoctartnyeckoro rnons. MNnoTHoCTb aHeprum
anekTpocTartnyeckoro nons. lNpumepsbl: NOHaA 3HEPrusa CUCTEMbI ABYX TOYEYHbIX 3apsa0B,
9Hepruns cucTembl NPOBOOHNKOB.

14. Onpe,ueneHme ONaneKTpuka. Ero ceonctea n XapakTepucTukun: SﬂeKTpI/I‘-IeCKI/IVI OVMNOSbHbIN
MOMEHT MOneKynbl, NOTEHUWan nons sneKTpo-HeVlTpaanoM MOJiEKY/bl, BEKTOP Nnonisspmn3audnin
ONaneKTpuka.

15. lNMoTeHuman anekTpocTaTM4eCckoro Nons Npu HaNMYUU AMaNEeKTPUKOB.

16. lNMonspnsyemocTb ananekTpuka. Bektop anektpuyeckoro cmeueHus. ['paHnyHble yCnoBus
NS 9N1eKTPUYECKOro Nons Npu HanM4ymmM OUaneKTpUKoB.

17. OCHOBHble YpaBHEHMNS 3NeKTPOCTATUKN NPU HANNYUN ONSNEKTPUKOB.

18. OcHOBbI NPOBHON MUKPOCKOMMWMN.

19. HenonspHble ananekTpukun. dopmyna Knaysmyca-MoccotTu.

20. NonsipHble ON3aNeKTPUKN.

21. SHeprusa anekTpocTaTN4eckoro nons B AM3NEeKTpuKax.

22. [NvposnekTpuKn.

23. TBeppoTenbHble AnanekTpuku. MNbe3oadpdpekT (MpsiMoi n obpatHbIii). MNpoanekTprn4ecTBoO.
24. CerHeToanekTpmn4yecTBo.

25. dnekTpuyeckoe rnone BHyTpu nposogHuka. MNnotHocTtb Toka. 3akoH Oma. NoTeHumnan nons
BHYTPW NPOBOOHMKA C TOKOM. 3akoH [1xoyns-JleHua.

26. CTopoHHMe anekTpoasmxywme cunbl. 3akoH Oma gns nonHon uenu. MNMpasuna Knpxroda ans
Lenewn NoCToSAHHOro TokKa.

27. OCHOBHble 0COBEHHOCTM METANNIMYECKOrO COCTOSHNS. DKCNEPUMEHTANbHOE onpeaeneHne
HocuTenei Toka B Metannax. ObpasoBaHne cBOOOLHbBIX 9NEKTPOHOB.

28. Knaccunyeckast Teopusi cBo60aHbIX 3NEKTPOHOB (Teopust Opyae).
29. CBepxnpoBOANMOCTb.
30. 3oHHasa Teopns NPOBOAMMOCTMW.
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31. MNMonynpoBogHukn. CBONCTBA p-n Nepexona.
32. TepMoanekTpryeckme aBneHuns.

33. DnekTpnyeckunii ToK B rasax: NpoLecChl MOHN3aUMM 1 PeKOMOMHALMUN, HECAMOCTOSITENbHbIN TOK
B rasax.

34. CamocTosTeNbHbIN TOK B rasax. Teopusa TayHceHna. Buabl pa3psos B rasax.

35. TepmoanekTpoHHasa amuccms. Popmyna PnyapacoHa-Iewmana. 3akoH TpeX BTOPbIX.
36. dnekTpomarHeTnam. BekTop nHOyKLUMM MAarHUTHOrO Nons. 3akoH
Buo-Casapa-/lannaca. 3akoH Amnepa.

37. Teopema 0 umpKynauum ans BeKtopa MarHUTHON UHAYKUUKW (MHTerpanbHas u
anpgepeHumanbHas goopma). NoTok BeKkTopa MarHUTHON UHAYKLUUN.

38. BekTOpHbI NoTEHUMAN: onpeaeneHne, kanmbposka, ypaBHEHME OJ11 BEKTOPHOIO
noTeHumana, BEKTOPHbIA NoTeHUnan nonst 06 beMHbIX U NPSIMONMHENHbIX TOKOB.
39. MarHuTHOe none anemMeHTapHOro KOHTypa ¢ TOKOM. [1oHATME MarHMTHOrO MOMEHTA.

40. MarHMTHOE none B BEWECTBE: MEXaHN3Mbl HAMarHN4YNBaHNS, MOHATNE HAMArHUYEHHOCTMN
BelleCTBa, MOJIEKynApPHbIE TOKWU, HANPAXEHHOCTb MarHUTHOIro non4

41. [InamarHeTnam: napmopoBa rnpeueccus, onamarHnTHasa BOCNpMnNMYmnBOCTb. I'IapaMarHeTvl3M.

42. deppomMarHeT3M: OCHOBHbIE CBOCTBA (heppOMarHeTMKoB, 0OMEHHOE B3aMO4ENCTBME, 3aKOH
Kiopu-Bericca. AHTU(peppomarHeTmam n oeppuMarHeTu3sm.

43. NHayKuus ToKa B ABUXYLUXCS NPOBOAHMKAX. 3aKOH 3NEKTPOMAarHUTHOM MHOYKLUN B
MHTerpanbHoW 1 ondgocpepeHumanbHom popmax. Buxpesoe anektpuyeckoe none. BekTopHbIi 1
CKansipHbIii NOTEHUMan anekTpoMarHUTHOro Nons.

44. DHeprns MarHUTHOro nons. MoHsTMe 06 NHOYKTUBHOCTW M B3AVMHON MHOYKLUNN.

45. Tokun dyko.

46. CknH-adhhexT.

47. Tok cMeuweHns. Cuctema ypasHeHuin Makcsenna.

48. 3aKOH COXpaHeHUsl aHeprumn ong anekTpoMarHMTHoOro nons. Bektop Ymosa-lNonHTHHra.

49. Llenn nepemMeHHOoro Toka. EmkocTb B Lenu nepeMeHHoro Toka. VIH,D,YKTI/IBHOCTb B Lienn
nepemMeHHOro Toka.

50. MocnenoBatenbHblil konebaTenbHbI KOHTYP.
51. MapannenbHblit konebaTenbHbI KOHTYP.
52. llkana anekTpoOMarHUTHbIX BOJH.

CamocTosiTenbHas paboTta CTyAeHTOB MO3BONSET PA3BUTb Cleayolmne KOMNETEHLNN:
npw NoArotoske K konnoksuymy - MK-2, NK-1

npu noarotoske K pedoepaty - OK-2, OK-3, INK-6

npwn NoArotoske K ak3ameHy - NMK-2, OK-2, INMK-5

npv NOAroToBKE K AoMalwHemy 3agaHuio - OK-1, OK-12, MNK-1.

7.1. OcHoBHas nuTeparypa:

1. CaBenbes N.B. Kypc obuwei dgonamnkm : B 5 kH. : yyuebHoe nocobue onst BTy3os / V. B. CaBenbes .-
Mocksa : Actpenb : ACT, 2003. KH.2: 9nekTprnyecTBo n marHetusm .- Mocksa : Actpens : ACT, 2003
.-336¢. : un. - [NpeaMm. ykas.: ¢.334-336 .- ISBN 5-17-003760-0 ((KH.2)) .- ISBN 5-17-008962-7 ((OOO
"N3n-8o ACT")) .- ISBN 5-271-01183-6 ((KH.2)) .- ISBN 5-271-01033-3 ((OOO "N3n-8o AcTpenb")) .

2. MaTBeeB A.H., OnektpuyecTtBo n marHeTtnam: Electricity and Magnetism: yuebHoe
nocobue/A.H.,MartBees. - n3a.3-e, ctepeoTunHoe. - CaHkT-lNetepbypr: NlaHb,2010. -464 c.

3. Kypc obweir domamkm: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL UIH®PA-M, 2014. - 360 c.:
60x90 1/16. (nepenneT) ISBN 978-5-905554-47-6, 700 ak3. Pexum poctyna: -
http://znanium.com/bookread.php?book=443435
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4. Obwas gouaunka: pykoBoacTso no nabopatopHoMy npaktukymy: YyebHoe nocobue / MNon pean. V.B.
KpbiHeukoro, B.A. CtpykoBa. - M.: UH®PA-M, 2012. - 596 c.: 60x90 1/16. - (Bbicwee obpasoBaHue).
(nepennert) ISBN 978-5-16-003288-7, 2000 ak3. Pexunm gocTyna: -
http://znanium.com/bookread.php?book=345060

7.2. lononHutenbHasa nureparypa:

1. CuByxuH [. B. O6wuir kypc comasmkm : y4ebHoe nocobure no goua. cnew. ons sysos : B5 1./ [. B.
CuByxvH .- U3paHue 4-e, ctepeotunHoe .- Mockea : PUSMATIINT : MOTU, .T.3: OnekTpu4ecTso -
2002 .- 654c.

2. ONeKTPUYECTBO N MarHeTU3M : METoA. PyK. K nab. 3aHATUSAM no obw,. domaunke / M-Bo obpasoBaHms
n Hayku Poc. ®enepauuu, FOY BIO "Tarap. roc. rymaHutap.-ned. yH-1" ; [cocT.: B. B. [lloKoB,
K.gp.-M.H., gou., P. M. 3apunos, T. A. Kosnosa ; Hayy. pea. J1. A. Hecbenbes, 4.00.-M.H., npod. -
Kazanb : [TITT1Y], 2007 .- ; 21.

3. Mponoe U.E. 3apaun no obwewn dpusunke/ N.E.Mponos.- N3a. 6-e. CaHkT-MNeTepbypr: NaHb. - 2003
-416 C

4. dunauka: YuebHoe nocobue / A.B. NnbtowoHok, IM.B. Actaxos, U.A. MoH4apeHko u gp. - M.: HAL
NHppa-M; MH.: Hos. 3HaHmne, 2013. - 600 c.: un.; 60x90 1/16. - (Bbicluee obpasoBaHue). (nepenner)
ISBN 978-5-16-006556-4, 800 ak3. Pexum gocrtyna: -
http://znanium.com/bookread.php?book=397226

7.3. UHTEepHeT-pecypcChbl:
rpadoeH - http://ru.wikipedia.org/wiki/l"'padpeH

WHTepHeT nekumu -
file://localhost/E:/O6pasoanHne/Kypcbl%20nekunin/A%20VISUALY%20TOUR%200F%20CLASSICAL%20E

MarHuTHoe oxnaxgaeHue - http://dic.academic.ru/dic.nsf/enc_physics/1563/MAI HUTHOE
MoHomnb [dupaka - http://ru.wikipedia.org/wiki/MarHuTHbIA_MOHOMNONb
CeepxnposoanmocTb - hitp://ru.wikipedia.org/wiki/CeepxnpoBoaMMOCTb

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHUe ANCLUUMINHBI "DNEeKTPUYECTBO U MarHeTM3M" npeanonaraet UCnob30BaHne Cneayowero
MaTtepuanbHO-TEXHMYEeCcKoro obecrneyeHus:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NoyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaLms
MyNbTUMEONAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOr0 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTEPaKTMBHONM TpMbyHbI NpenoaaBsaTtens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 OI0IMOB, NepCcoHasbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENCHI
noakntoyeHms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs KNo4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EONHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasatens MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYeCKue
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 OOCTYMHOW ONSt HUX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4eHuns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

MynbTUMEe ONAHbBIA KOMNAEKC ONS YTEHUS NeKLNia
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