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Mporpammy ancumnanHbl paspaboTan(a)(n) 3aseaytowmin kadpenpoit, a.H. (npodoeccop) 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

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0J.6 OucumnaunHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmel 28.03.01 HaHOTEXHONOMMK U MUKPOCUCTEMHAS TEXHUKA N OTHOCUTCS K
obs3atenbHbiM aucumnanHam. OceanBaeTcs 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

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

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka
LLinchp komneTeHumu npuobpeTaemMon KOMNeTeHL U
OrK-3 CNocobHOCTBIO pelwaTh 3aa4ym aHanuaa u pacyeta
(MpocpeccnoHanbHbie XxapakTe I/ICTVIK%J‘IGKT NYecKunx uenem; P
KOMreTeHuun) P P P ’

B pesynbtaTe 0CBOEHUS OUCUUMANHBI CTYOEHT:
1. DONXEeH 3HaThb:

obwwure 3aKoHbl PUINKN 1 YMETb NPUMEHATL ANS PELEHNS KOHKPETHbIX 3a4ady pasaena
"9NeKTPMYECTBO 1 MarHEeTM3M" 1 Ha MEXAUCLMNINHAPHbIX rpaHMLax 4aHHOro Kypca ¢ Apyrumim
obnacTamu 3HaHWiA

1. QONXEeH 3HaTb:

obwwue 3aKoHbI PU3NKK 1 yMETb MPUMEHATb OIS PELEHNs KOHKPETHbIX 3a4a4y pasaena
"ONeKTPMYECTBO N MArHETM3M" 1 Ha MEXOUCLMNNNHAPHbIX FpaHMuax 4aHHOro Kypca ¢ Apyrumm
obnacTsiMu 3HaHWi

2. DONIXEH yMeTb:

nonb30BaTbCA OCHOBHbIMU N3MEPUTEJIbHbIMU npm6opaM|/|, ncnonb3yemMbiMn B 3TIEKTPNHECTBE U
MarHeTuname, CtTaBnTb U pelaTtb I'IpOCTeI7ILIJI/Ie SKCnepunMeHTalibHble 3ana4n no anekKTpun4ecTey 1
MarHeTn3amy

3. ONXEH BnaneThb:

HaBblKaMW MOCTPOEHUA mMaTeMatn4yeckuin Mooenemn saBneHun, npupoaa KOTopbIX o6ycnosneHa
3aKOHaMu anekTpoMarHeTn3ma, UCnonb3oBaTb ONA N3YHEHUA 3TUX mMomenen OOCTYMHbIA UM
mMaTeMaTtn4yeckumia annapart

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOHOHOCTb M FTOTOBHOCTb:
NPUMEHATb NONY4YEeHHblE 3HAHWUS HA MPaKTUKe.
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4. CTpyKkTypa 1 cogepxaHvue OUCLUNIUHBI MOAyNs
Obwas Tpy[0EMKOCTb AUCLIMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 3 ceMecTpe.

CyMMapHo no AMcumMnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENbHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl N0 AUCLMNIMHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,
N Paspen ; c Henens UX TPYyAO0eMKOCTb TeKyu_'.Me CbOprl
'D'"Kn"(")'g;;:;'*b' eMECTPlcemectpa (B yacax) KOHTpOnNsi
Nek ImI1pal(mtlecl(meJ1a60paTopH|:|e
u 3aHATUA pa60Tb|
Pedpepar
[MucbMeHHoe
1. |Tema 1. BeeneHue 3 1 2 0 0 noMallHee
3apaHve
Tema 2. OnekTpuyeckoe
2. [none B BakyyMme. 3 2-3 4 6 0 Pecpepar
Tema 3.
InekTpocTarnyeckoe Pedoepar
3. none B NPOBOAHMKAX U 3 4-5 4 6 0
BONM3U HUX.
Tema 4.
4 dnekTpocTatuyeckoe 3 6-7 4 4 0 Pedbepar
none B ONANEKTPUKAX U
BONN3N HUX.
5 Tema 5. OHeprus 3 8 5 5 0 Konnoksunym
9NEeKTPMYECKOro nons.
Tema 6. [10CTOSIHHbIN Pedpepar
6. 3NeKTPU4eCcKnin ToK. 3 9 2 4 0
Tema 7.
7. |9nekTponpoBOAHOCTb 3 10-12 6 6 0 Pecpepar
MeTannos.
Tema 8.
OneKTponpoBOAHOCTb
8. |[nonynpoBOOHMKOB. 3 13-14 4 2 0 Pedpepat
TepMoanekTpuyeckme
SABMEHUS.
Tema 9. OnekTpudeckunii
9. |TOK B XMOKOCTSX U 3 15 2 2 0 Konnokeuym
rasax.
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Buabl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens MX TOYA0EeMKOCTb Tekywiue coopMbl
N .D.VII(\:’ILI.VIHJ',I.IV;I'HI:I/ CemecTpl oot rpa (8 vacax) y OHTp$I o
oAy Nek ImI'IpaKTW-lecm/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 10 [NMncbmeHHOE
10.|CtaumoHapHoe 3 16-18 6 2 0 ggg:ﬁ;: ©

MarHUTHOE rone.

Tema 11. MarnuTtHoe Pedpepar
1. rnosne B BELWECTBE. 3 ° 0 2 0

Tema 12.

OnekTpoMarHuTHas Konnoksuym
12. NHOYKUNS. YpaBHEHNS 8 18 0 0 0

Makcsenna.

Tema . UTorosas Ok3aMeH

3 0 0 0
doopma KOHTponsA
NToro 36 36 0

4.2 CopepxaHue oUCLUNMUHbBI
Tema 1. BBepeHune
JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Pa3BuTre npencTtaBneHuii 06 anekTpuyecTse. dNEKTPUYECKUin 3apad, CBOMCTBA 3NEKTPUYECKOro
3apsna, aNeMeHTapHbIn 3apsia. 3aKoH COXPaHEHUS 3NeKTPUYEeCcKoro 3apsaa.

Tema 2. nekTpuyeckoe nosne B BaKkyyme.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

3akoH KynoHa. HanpsxeHHOCTb anekTpuyeckoro nons. NpuHumn cynepnosnumm ons
9NEKTPMYECKMX Nonen. dnekTpoctaTnyeckas teopema raycca. Teopema Maycca B
anddpepeHumanbHon popme. Cunoeble NUHU HAMNPSAXEHHOCTU 3N1eKTPUYEeCKOro rnons, ux CBOMCTBA.
PaboTa cvun anekTpmnyeckoro nons, Teopema o LMPKynsumMm HanpsxXeHHOCTN 3NEKTPUYECKOro Nons.
["paHnyHble yCnoBns Ong HOPManbHOM U TaHreHUManbHOW KOMMNOHEHT HanpsXXeHHOCTH
anekTpuyeckoro nons. NoteHumanbHOCTb anekTpuyeckoro nons. lNMoreHuman To4e4YHOro 3apsaa,
CUCTEMbI TOYEYHbIX 3apAO0B U HEMPEPBLIBHOrO pacnpeneneHns 3apsnos. YpasHeHus Jlannaca v
lMyaccoHa. 9nekTpudecknii aunonb. lNoTeHunan n HanPsSXeHHOCTN NoNs AUMNONs, CUNOBbIE NNHUN
nons gunons. [unonb BO BHEIWHEM NOCTOSHHOM 3neKkTpuyeckom rnone. Cunosble NMHUN NONS
avnons. unonb BO BHEWHEM MOCTOSAHHOM 311EKTPUYECKOM Nore.

npakTudeckoe 3aHsitne (6 yaca(os)):

PeweHne 3aday no HaxoXxXaeHuo HANPSAXEeHHOCTU INEKTPUHECKOIO MNMoJid CUCTEMbI TOYEHHbIX
3apsanos, npu NMHENHOM NOBEPXHOCTHOM M 06bEMHOM pacnpeneneHnn 3apsn0s. Bblyncnexne
noteHumnana anekTpn4eckoro nond ans CUCTeMbl TOHEHHbIX 3apsAnos, Npu NTMHEHOM NOBEPXHOCTHOM
N 06BEMHOM pacnpeneneHnn 3apsanoB. PelweHne 3anay Ha HaxXoXaeHNe HanpPsiXXeHHOCTH
3NEeKTPUYECKOro nNons ¢ NpUMEHeHneM NHTerpanbHoOn 1 andodpepeHumnanbHon Popm TeopeMB
["aycca. PeweHwne 3ana Ha BblMUCNEHWE CUN, OENCTBYIOWNX HA SNEKTPUYECKMIA OUMONb B
ANEKTPUYECKUX NOoNnLx, co3naBaemMbixX pa3yinyHbiIM CUCTEMaMI 3apPSA00B.

Tema 3. dnekTpocTaTnyeckoe nose B NPOBOLAHUKAX U BONU3UN HUX.

JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

[MpoBOAHMKN. SABREHUE 3NEKTPUYECKOWN NHOYKUNN. DNEeKTpocTaTnieckoe none npu Hanmyimm
NPOBOLHUKOB. PacnpeneneHne anekTpuyeckux 3apsifoB Ha NOBEPXHOCTU NpoBoAHUKA. MeToq
anekTpocTatuyeckmx nsobpaxexuin. Cuna, oeicTByOWas Ha NPOBOAHNK BO BHEWHEM MOJeE.
OneKkTPoeMKocTb. EMKOCTb yeanHeHHOro npoBoaHuka. KonaeHcaTopbl. EMKOCTb nnockoro,
LMANHOPUYECKOro 1 cdhepuyeckoro KoHaeHcaTopos. NocnenosaTenbHoe 1 napannenbHoe
COeaVHeHNe KOHAEHCaTOpPOB.

npaktnyeckoe 3aHsitne (6 4yaca(os)):
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PeweHne 3a0a4 Ha HaxoXaeHWe HanpPsSXeHHOCTN SNEeKTPUYECKOro nons Npu Hann4ymmn NPOBOLHNKOB
1 OKONIO NMOBEPXHOCTW NPOBOAHMKOB, NPUMEHEHNE METOAA INEKTPUYECKOro n3obpaxeHus. PeweHne
3a[a4y Ha HaxoXdeHne cOBCTBEHHbIX M B3aUMHbIX EMKOCTEN pasfiMyHbIX CUCTEM NPOBOOHNKOB.
BbluncneHne emkocTen KOHOEHCATOPOB.

Tema 4. dnekTpocTaTnyeckoe none B AU3NIEKTPUKaxX U BOIN3UN HUX.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

Ownanexktpukun. MNongapusauns ananekTpukos. Nonspudyemoctb. CeBA3aHHbIe 3apaabl. Teopema o
NOTOKEe BEKTOpa Nnonsapusaummn. dneKTpnyeckoe CMelleHne, AnanekTpudeckas npoHNLaemMocTb.
onekTpocrarudeckas Teopema [faycca npu HanM4umn OUanNeKTpPUKoB B MHTErpanbHOM v
andppepeHumanbHom popmax. [paHnyHble yCnoBms Ans Nonsapusaumm, HanpsXXeHHOCTU 1
NHOYKUUW anekTpocTaTnyeckoro nons. JlokansHoe none. HenonspHble AnanekTpukn, opmyna
Knayaunyca-MocotTu. lNonsipHble AM3anekKTPUKn 1 3aBUMCUMOCTb UX ON3NEKTPUYECKOW MPOHNLAEMOCTH
oT Temnepatypsbl. [be3oanekTpukn. CerHeToanekTpuku. NMpoanekTpuku.

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

PeweHne 3apay Ha HaxoXAeHNe HaNPSIXXEHHOCTN 3/IEKTPUYECKOro Nonst B ON3NEKTprKax, B TOM
yucne, NPUMeHss TeopeMy "aycca ansi BeKTopa UHAYKLUUM 3NeKTpru4eckoro nons.BoluncnexHve
nonsipu3aunn OnanekTprukoBs. PelleHne 3anay Ha HaxoxXxoeHne NoBepPXHOCTON 1 06 bEMHOA
MNOTHOCTEN NHAYLMPOBAHHbIX 3apsA0B, NMPUMEHSISI TEOPEMY O NMOTOKE BEKTopa Nonsipmuaauui.

Tema 5. DHeprusa anekKTpPUYEcKoro nons.
JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

OHeprus aNeKTpM4eckoro nons. SHeprus B3aMMoaencTBMS QUCKPETHbIX 3apsa0B. QHeprus
B3aMMOOENCTBUNS NP HENPEPBLIBHOM pacnpeneneHnn 3apsanos. CobcteeHHas aHeprus. ObbeMHas
MNOTHOCTb 3HEPrnn. SHEPrMs CUCTEMbI 3aPSA0B BO BHEWHEM NONE. SHEPrus aNeKTpru4eckoro nons
NPV HaNUYUKU oNanekTpukos, Cunbl, AEACTBYOWMNE HA ONANEKTPUK B ANEKTPUYECKOM None. dHeprus
3NEKTPUYECKOro Noss. SHeprusi B3aMMoaencTems ANCKPETHbIX 3apsiO0oB. DHEpris B3anMoaencTeus
npw HenpepbIBHOM pacnpeneneHnn 3apsnos. CobcteeHHas sHeprust. O6beMHasi NNOTHOCTb
SHEpPrun. SHepPrust CUCTEMbI 3aPS40B BO BHELWHEM MNMONe. SHEPrMs aNeKTPUYECKOro nons npm
HanM4YnM ONSNEKTPUKOB.

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

PelueHve 3a0ay Ha HAaBOOHEHWE SHEPrn 3NEeKTPUYECKOro noss, Co30aBaeMoro pasnmyHbiMmn
cucTeMaMm sneKTPUYECKMX 3aps 0B U 3apsSXeHHbIX MPOBOAHMKOB. PelueHne 3aaay Ha HaxoXaeHve
SHEpPrum sNeKTPUYECcKoro Nnons Npu Hanu4YMmn ONsnNeKTpuKoB. BbluncneHve cun, OeicTByOWMX Ha
ON3NEKTPUKM B SNEKTPUYECKOM none. PelleHne 3a0ay Ha NnpuMeHeHne 3aKoHa CoXpaHeHust
aHeprum.

Tema 6. NOCTOSAAHHBIN 3NEKTPUYECKUN TOK.
JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

Ycnosusi BO3HMKHOBEHWS NOCTOSHHOMO ToKa. CTOPOHHME aNeKTPOABMXYLWNE CUMbl. DNEKTpUYecKoe
none B NPOBOAHNKE C TOKOM N ero NCTOYHMKN. 3akoH OMa ang ydactka Lenun B UHTErpanbHoOm un
andogoepeHLUmanbHon popmax. Pabota n MOWHOCTbL NOCTOSIHHOMO Toka. 3akoH [xoyns-JleHua v ero
andpgoepeHumanbHas goopma. JlmHenHole anektpunyeckne uenu. Npaeuna Kupxroda.

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

PeweHne 3anay no pacyety anekTpuyeckux Lenemn, ncnonbadys npasuna Kuprodpa. PeweHne 3anay
Ha HaxoXaeHne paboTbl 1 MOLWHOCTM NMOCTOSIHHOMO TOKA.

Tema 7. 9nekTponpoBOAHOCTbL MeTansnoB.

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

Mpupona HocuTenen Toka B MeTannax, onbitel TonMeHa n CtboapTa. 3aBUCUMOCTb
9NEeKTPONPOBOAHOCTM OT TeMnepaTypbl. 3akoH BuaemaHa-®dpaHua. Knaccuyeckas teopus
9NEeKTPONPOBOAHOCTM U ee 3HadyeHe. 30HHas Teopus TBepabix Ten. PaclwenneHme sHepreTnyeckmnx
ypOBHel 1 0b6pa3oBaHne 30H. DHepreTnyeckmne 30Hbl MetannoB. SHeprus Pepmu. CtatnucTnka
®depmu-upaka. NpoBoAUMOCTb HEMETANNINYECKUX TBEPAbIX TEN. SIBNEHMe CBEpXNPOBOANMOCTH.

npakTudeckoe 3aHsitne (6 yaca(os)):
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PeweHune 3anay Ha HaxoXxaeHve TeMnepaTypHO 3aBUCMMOCTI 3N1EKTPONPOBOLHOCTU AN
meTannos. BbiBog 3akoHa Oma 1 3akoHa [lxoyng-JleHua B pamkax knaccu4eckom Teopum
SNEeKTPONPOBOLHOCTW.

Tema 8. OnekTponpoBOAHOCTbL NONYNPOBOAHUKOB. TepMoaneKkTpuyeckme ABMeHus.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

SHepreTnyeckme 30HbI NonynpoBogHmka. CobCTBEHHAS 1 NPUMECHAs NPOBOAMMOCTb. [JOHOPbI 1
akuentopbl. TemnepartypHas 3aBUCMMOCTb NPOBOAMMOCTI NONYNPOBOAHMNKA. P-N NEPEXoL 1 ero
ceoicTBa. KoHTakTHas pasHocTb noteHumanos. TepmodAC. SpchekThl MNenbThe, 3eebeka,
TomcoHa.

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

PeweHne 3anay Ha HaxoXxaeHve TeMnepaTypHoOn 3aBUCMMOCTI 3N1EeKTPONPOBOLHOCTU B NPUMECHbIX
1 COBCTBEHHbIX NONYNPOBOAHUKAX.

Tema 9. AnekTprNYECKUN TOK B XUOKOCTSAX U rasax.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

ONeKTponnTbl. 3aBUCMMOCTb NPOBOAMMOCTY 3NEKTPONMTOB OT TeMnepartypbl. NEKTPONPOBOAHOCTb
rasos. VloHn3aums ra3os. YCNoBus BO3HNKHOBEHWUS CAMOCTOSATENBHOrO pa3psaa. Buabl ra3osbix
pa3psanos. [TnasmeHHoe cocTosiHME BellecTBa.

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

PeweHne 3apay Ha npuMeHeHun 3akoHOB dPapanes.

Tema 10. CtaumMoHapHOe MarHuTHoe norne.

NeKLMoHHoe 3aHsiTne (6 4yaca(oB)):

Baaumopnenctene Tokos. 3akoH brno-Casapa-/lannaca. MarHntHoe none. Bektop MarHMTHOM
nHaykuumn. 3akoH AMnepa. Teopema 0 LMpKynsuumM BEKTopa MarHUTHOW nHaykuumn. Teopema o
NOTOKEe BEKTOpa MHAYKUMM MarHUTHOro nons. MNoHaTue BekTopHoro noteHumana. lNone
aneMeHTapHoro Toka. MarHuTHbI MOMEHT anemeHTa 3akoH buo-Caeapa-/lannaca. 3akoH Amnepa.
MarHuTHoe none. BekTop MarHuTHOM nHOyKUMn. HanpsXkXeHHOCTb MarHUTHOro nons. MarHUTHbIN
MOMEHT 3aneMeHTa ToKka. Cuna u MOMEHT Cun, OeACTBYIOWNX HA MarHUTHbIE MOMEHTbI B MarHUTHbIX
NONsAX PasnU4YHoON KOHUrypaumm.

npakTnyeckoe 3aHsitne (2 yaca(os)):

PeweHne 3anay Ha HaxoXxaeHne NHOYKUUN MarHUTHOrO NONS pasfinyHbIX CUCTEM C TOKOM,
ncnonb3ys 3akoH brno-CaBapa-/lannaca. PeweHne 3aaa Ha HaxoXaeHne UHAYKLUUN MarHUTHOrO
nons ¢ NCNoNb30BaHNEM TEOPEMbBI O LIMPKYNSLUUN B MHTErPanbHOM 1 audodpepeHumnanbHom doopmax.
BbluncneHne MarHUTHbIX MOMEHTOB Pas3fiNyHbIX CUCTEM TOKOB, CUT U MOMEHTOB CUJ1, OENCTBYIOWMX
Ha MarHUTHblIE MOMEHTbI B MArHUTHbLIX NONSX Pa3nnMYHOM KOHpUrypaumm.

Tema 11. MarHuTHOE Nnone B BeLL,ecTBe.
npaKkTudeckoe 3aHsitne (2 yaca(os)):

VHOyKumns TOKOBB OBUXYyWMXCS nposoaHmkax. 94C nHoykummn. 3akoH anekTpoMarHMTHOm
nHaykumn. Tokm ®dyko.CamonHaykums. Toku Npu 3amMbikaHUy U pasMblKaHU Lenu. SHeprus
MarHUTHOro rnons KOHTypa C TOKOM. [110THOCTb SHEPrun MarHUTHOro nons. MIHoykKTMBHOCTb.
JHeprus MarHetuka Bo BHewHeM none. Buxpesoe anekTpuyeckoe none. Tok cmeweHns. Cuctema
ypaBHeHun Makceenna B andepeHumanbHOM 1 nHTerpanbHoi goopmax. Bektop
Yinmosa-llonTtuHra.

Tema 12. dnekTpomarHutHas MHAyKUUS. YpaBHeHus MakcBenna.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITENIbHOM paboTbl AUCUUMINHBI (MOLYNSA)

Buabi
N Paanen Cemectn| Henens | camocrostenbHoit [TpynoemkocTh g‘:ﬂ%"g‘;‘o';‘;:;gﬁg;
AucumnnvHel pcemeCTpa pa6oTbl (B yacax) 260TbI
CTY[EHTOB P
rnoaroTtoBka
noﬂaumero 1 foMallinee
3aaaHne
1. |Tema 1. BeegeHue 3 1 3apaHus
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Buabl
N Paspen Cemect Henens | camocTtositensHon [TpynoOeMKOCTb) g‘:ﬂ%’::;';?:;g:gz
AucumninHbl pcemeCTpa paborthbl (B yacax) 260ThI
CTYyAOEeHTOB P
noaroToska K
pedbepaty 1 pedbepar
Tema 2. SnekTpnyeckoe
noaroToBka K
2. n B BaKkyyme. 2-
one B BaKkyyme 3 3 pedeparty 1 pedepar
Tema 3.
onekTpocTartmyeckoe noaroToBka K
3. none B NPOBOAHMKAX U 3 4-5 pedoeparty 1 pecpepar
BONN3N HUX.
Tema 4.
dnekTpocTaTtuyeckoe noaroToBka K
4. -7 1 T
none B AManeKTpukax n 3 6 pedoepaty pecpepa
BONN3N HUX.
Tema 5. OHeprus NoAroToBka K
5. 9NEeKTPUYECKOro nons. 3 8 KONNOKBUYMY 1 KONNokenyM
noaroToBKa K
o 2 KONNOKBUYM
6 Tema 6. [10CTOSAHHbIN 3 9 KONNOKBUYMY y
" |aNeKTpNYecKnin ToK.
P noaroToBka K 0 KOANIOKBIYM
KONNOKBUYMY
noaroToBka K
Tema 7. peJolp epary 1 pegoepar
7. |9nekTponpoBOAHOCTb 3 10-12 HOLrOTOBKA K
MeTannos.
oedbepaty 1 pedbepar
Tema 8. noaroToBska K
ONeKTPONPOBOAHOCTL pedeparty 1 pecpepat
8. [monynpoBOAHNKOB. 3 13-14
TepmoanekTpuyeckne NOAroToBka K 1
egoepar
SBNEHUS. pedpepary pechep
o noaroToBka K
Tema 9. SnekTpunyeckni pefi,l)epaTy 2 pedepat
9. [TOK B XMNOKOCTSX U 3 15 HOATOTOBKA K
rasax.
oedeparty 0 pedbepar
NnoaroToBka K
Tema 10. Kgﬁngkgmyfny 2 KONMOKBUYM
10./CtaumoHapHoe 3 16-18 OLIOTOBKA K
MarHuTHoE none.
KONNOKBIYMY 0 KOMNOKBUYM
noaroToBka K
2 KONNOKBUYM
11 |Tema 11. MarHuTHoe 5 g [|comnoksuymy y
‘([mone B BewecTse. noaroToBka K
KONMOKBUYMY 0 KONINOKBUYM
Tema 12.
OnekTpoMarHuTHas
12. 3 18
NHAYKUNS. Y paBHEHNS
Makcsenna.
Ntoro 18
5. ObpasoBatesnibHble TEXHOJIOrUK, BK/IKOYaA UHTepaKTUBHbIe hOpMbl 0OyUeHUs
PerncrpaumnoHHblii Homep 6121218 DAEKTPOHHEH
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JlekumoHHble 1 npakTu4yeckne 3aHATUS NPOBOASATCS C UCMONb30BAHMEM MYNbTUMEANIAHOIO
KoMMekca, MO3BONSIOWEro HarnsaAHo nonyyatb CTyAeHTaM BCio Heobxoammyto nHgopmaumio. B
nekunsix yaeneHo 6onblioe BHUMaHne pa3bopy HOBEMWUX TEM, HE OMMCAHHBIX y4ebHO nuTeparype.
KayecTBo 06y4eHns DocTuraeTcs 3a CHeT MCNONb30BaHMA cneaytowmx oopm yuebHom paboTbi:
nekumun, camoctosiTenbHas paboTa cTyfeHTa (camocTosiTensHa npopaboTka BOMPOCOB BbIHECEHHbIX
NS CaMOCTOATENbHOrO U3y4YeHWs; NOAroToBKa pedoeparos Mo 3afaHHbIM TeMam), KONMOKBUYMbI
(0ANH N3 KOTOPbIX - NPOBAEMHBII), KOHCYNbTaLMK

6. OueHOYHble cpeacTBa AJisi TEKYLLLEro KOHTPOJISl yCreBaeMoCTH, MPOMEeXYTOUHOM
aTTecTauum No UToram OCBOEHUs1 AUCLMMIMHBI U yYeOHO-MeToaMYeckoe obecneyeHune
CaMOCTOSsITe/IbHOW paboThl CTYAEHTOB

Tema 1. BBepeHue

JOoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Teopus OpobHbIX 3apsSA0B (KBAPKOB) 1 NapamMeTpbl UX XapakTepuayowwme.
pedoepart , NPUMEpPHbIE TEMbI:

MCTOpVI‘-IeCKVIe CpaKTbI n CO6bITI/I$|,FIBJ'IFIlOI.L|,VIeC$I OCHOBHbIMW BEXaMWn Ha Nyt CTaHOBJIEHUA
COBpPEMEHHDbIX I'Ipeﬂ,CTaBﬂeHl/IVI O 3NIEKTpN4EeCTBE N INEKTPUYECKUX NONAX.

Tema 2. dnekTpuyeckoe none B BaKyyMme.

pedoepart , NpMMepPHbIE TEMbI:

BbiBoa TeopeMbl ["aycca ons 3aMKHYTON NOBEPXHOCTU MPOU3BONIbHON (DOPMBI.
Tema 3. SnekTpocTaTtnyeckoe rnosne B NPOBOLHMKAX U BONU3UN HUX.
pedoepar , NpUMepHbIE TEMbI:

CynepkoHaeHcaTopbl.

Tema 4. dnekTpocTaTtnyeckoe none B AU3NEKTPUKaX U BONM3U HUX.
pedoepart , NpUMEpPHbIE TEMbI:

CTpykTypa BOAbl 1 Nbaa.

Tema 5. DHeprusa aneKTpPU4EcKoro Nons.

KONNOKBWYM , MPUMEpPHbIE BOMPOCHI:

Konoksunym 1. 3akoH KynoHa. Teopema Octporpanckoro-lrayca B nHterpanbHom gpopme. Teopema
OcTtporpagnckoro-lrayca B andpgoepeHumanbHoi oopme. CBs3b Mexay HanpPsXeHHOCTbIO 1
NOTEeHUMaNoM aNeKTPU4eckoro nons. dNeKTpnyeckoe none B NpoBOAHMKAX, OCHOBA 30HO0BOW
Mukpockonun. CEerHeToaNeKTPUKN N NeKTPETDI.

Tema 6. NOCTOSAAHHBbIN 3NEKTPUYECKUN TOK.
KONMOKBUYM , MPUMEPHbIE BOMPOCHI:

Konoksunym 1. 3akoH KynoHa. Teopema Octporpanckoro-Irayca B nHTerpanbHom gpopme. Teopema
OcTtporpanckoro-lrayca B andpgoepeHumanbHon popme. CBs3b MexX Ay HaNPSXEHHOCTbIO U
NOTEHLMANOM 3N1EKTPUYECKOro Nons. SnekTpruyeckoe nose B NpoBoLAHMKAX, OCHOBA 30HO0BOM
MuKpockonun. CErHeTONEKTPUKN N SNEKTPETDI.

KONNOKBUYM , MPpUMEpPHbIE BOMPOCHI:

Konoksuym 1. 3akoH KynoHa. Teopema Octporpanckoro-Irayca B nHTerpanbHon gpopme. Teopema
Octporpagckoro-layca B andpdpepeHumansHon popme. CBA3b MEX Y HANPSAXEHHOCTbIO U
NOTEeHUMaNoM aneKTpnu4eckoro nons. dNeKTpuyeckoe none B NpoBOAHNKAxX, OCHOBA 30HO0BOW
MUKpockonuu. CerHeToanekTpukn 1 anekTpeThbl.

Tema 7. 9nekTpONpOBOAHOCTb METanNoB.

pedepart , NpMMepPHbIe TEMbI:

HnskoTemnepaTtypHas 1 BbiIcCOKOTEMMepaTypHas CBepXnpoBOANMOCTN.

pedoepart , NpUMEpPHbIE TEMbI:

HuskoTemnepartypHas n BbicoKoTeMnepaTypHasi CBEpXnpoBOANMOCTMN.

Tema 8. OnekTpoOnNpPoOBOAHOCTb NONYNPOBOAHUKOB. TepMO3aNeKTpuyecKkme ABMeHuUs.

KETPOHHBH
B_EPCHTET
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pedoepart , NPUMEpPHbIE TEMbI:
TepmoanekTpnyeckne SBneHuns.

pegoepart , NpUMEepHbIE TEMBbI:
TepmoanekTprnyeckmne SBneHuns.

Tema 9. AnekTpNYECKUN TOK B XUOKOCTSAX U rasax.
pedoepart , NpUMEpPHbIE TEMbI:

onekTpetbl. CynepuoHuKu.

pedepart , NPUMEpPHbIE TEMbI:

onekTpetbl. CynepruoHuKu.

Tema 10. CtaumoHapHOe MarHATHoOe none.
KON/IOKBMYM , MPUMEpPHbIE BOMPOCHI:

Konnokeuym 2. 3akoHbl Oma 1 Ixoyng-JleHua B HTErpanbHom n gudodbepeHumnanbHbiX goopmMax.
ONeKTPOnpPOBOAHOCTb 3NEKTPONNTOB M 3aKOHbl Papanes. MNpasuna Kupxroga n pacyeTbl CNOXHbIX
SNEeKTpUYecKmx Lenen. dnemMeHTbl 30HHOW Teopun. CaMoCTOATENbHbIE U HECAMOCTOATENbHbIE
paspsaabl B razax. XMMMYeCcKne UCTOYHUKM Toka. COBCTBEHHbIE U MPVMECHbBIE MONYNPOBOAHMKMN.
[MonynpoBOOHMKOBBIA AMOL U TPAH3UCTOP.

KOJTTOKBUYM , NMpMMepHbIE BOMPOCHI:

Konnoksuym 2. 3akoHbl Oma 1 [xoynsa-IleHua B HTerpanbHom n audepeHumanbHbiX doopmax.
ONeKTPOnpPOBOAHOCTb 3NEKTPONNTOB M 3akOHbl Papanes. MNpasuna Kupxroga n pacyeTtbl CNOXHbIX
NEKTPUYECKMX Lenen. dnemMeHTbl 30HHOW Teopun. CaMoCTOATENbHbIE U HECAMOCTOATENbHbIE
paspsgabl B razax. XMMMYecKne UCTOYHUKK Toka. COBCTBEHHbIE M MPVMMECHbBIE MONYNPOBOAHVKM.
[MonynpoBOOHNKOBLIA AMOL N TPAH3UCTOP.

Tema 11. MarHuTHOe none B Bell,ecTBe.
KONNOKBMYM , NPMMEPHbIE BOMPOCHI:

Konnoksuym 3 (npobnemHbilit). [Ins cTyLeHTOB LEMOHCTPUPYETCS TPU NEKLMOHHbBIX OMbITa, KOTOpbIE
He NoKasblBaNCh MM B TEHEHUN ceMecTpa. 3afaya CTyLeHTOB COCTOUT B TOM, YTO UCMONb3YS
KOHCMEKTbI Nekumn, ntobyto nntepatypy npasunibHO 06 BACHUTL OM3NYECKyo Npupody HabnonaeMbix
saBneHnii. Ocobo LEHUTCS YMEHMIO CTYAEHTOB cAenaTb NPUMEPHbBIV pacyeT BENNYMHbI adodpekTa.

KONNoOKBUYM , MpMeEpPHbIE BOMPOCHI:

Konnoksuym 3 (npobnemHbilit). [Ins cTyLeHTOB LEMOHCTPUPYETCS TPU NEKLMOHHbBIX OMbiTa, KOTOpbIE
HEe NoKasblBa/NCb MM B TEHEHUN ceMecTpa. 3afaya CTyLeHTOB COCTOUT B TOM, YTO UCMONb3Yst
KOHCMEeKTbl nekumn, nobyio nntepatypy npasunibHO 06 bACHUTL OM3NYeCKyto Npupody HabnonaeMbix
saBneHunii. Ocobo LEHUTCS YMEHWIO CTYAEHTOB CAenaTb NPUMEPHbIV pacyeT BENNYMHbI adddpekTa.

Tema 12. dnekTpomarHutHas MHAyKUUS. YpaBHeHUs MakcBenna.
Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:

B TeueHune ceMecTpa CTyaeHTbl ABaXObl MUWYT KOHTPOJIbHbIE pa6OTbI, npwn 3TOM KaXgas
KOHTPO/IbHas pa60Ta oueHnBaeTcs MakcumanoHo 10 6annammnB TeyeHne cemMecTpa CTyaeHTbl TpU
pasa nnuwyT KONNokKBMyMbl Mo ﬂpOVI,ﬂ,eHHOMy Marepunany.

Kaxnoblii coaHHbI KONNOKBUYM OLeHMBAETCS MakcumanbHo 10 6annamu.

6.3 ATTecTaumsi No MToram OCBOEHUS ONCUUNANHBI (bannbl, HAbMpaeMble NOArOTOBKE pedhepaTos Mo
3aJaHHbIM TEMaM)

B TeyeHune cemecTtpa CTyAeHTbl MOTyT NOArOTOBUTL HECKONBbKO pedoepaToB Mo 3aAaHHbIM TEMaM:
- KynoHoBckas 6nokana

- CynepKkoHAeHcaTopbl HA OCHOBE HAHOTEXHOMOr Ui

- dn3myeckme 0CHOBbI MPOBHON MUKPOCKONUN

- Konpo adgocpekr

- OQHO3NEKTPOHHbIE TPAH3MCTOPbI

- drsmyeckre 0CHOBbI MapaMarHTHOro pe3oHaHca

PerncrpaumnoHHblii Homep 6121218 DAEKTPOHHEH
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- MarHnTHoe oxnaxgeHue

- PakenbHbIN paspsag

- MoHononb Oupaka

- KBaHTOBbIE KOMMbBIOTEPDI

- BaH - ®nekoBckue napamarHeTuku

- CynepunoHukun

- OnekTpeThI

- 'padheHbl

- [uraHTCcKOEe MarHMTO-CONPOTUBIIEHNE
- MNpupona waposar MONHUA

Kaxnobiii pedoepat MoXeT bbITb OLEHEH MaKCMMaNIbHO O4HUM BanoMm.

NToroBow peiTUHr cknaabliBaeTCs U3 CyMMbl PEATUHIA 3a CEMECTP W OLLEHKU, NONYYEHHON Ha
aK3ameHe.

SK3aMeHaunOoHHbIe BOMPOCHI:

1. MNoHATMe To4eyHoro 3apsaa. 3akoH KynoHa. 3aBnCcMMOCTb CUbl OT PACCTOSIHNS.3aBUCMMOCTb
CWNbl OT BE/IMYUHBI 3aPSIL0B.

2. Hal'lpﬂ)KeHHOCTb ANEeKTpn4eCcKoro rnons. an/IHLI,VIFI cynepno3sunumnin. [Mone cuctemMbl TOHEYHBIX
3apsanos. [Mone cucremol pacrnpeneneHHbIX 3apsanoB.

3. Teopema OcTtporpanckoro-lraycca. None 3apsaxxeHHOW NOBEPXHOCTMW.

4, ,D,I/IBepFeHLI,VIﬂ ANEKTPUYECKOro rnons. I'IorpaHvquoe ycnosue onsa HopmalibHbIX COCTaBnAoWmMX
HaMpsa>XeHHOCTW.

5. Pabota cun anektpuyeckoro nons. lNMorpaHnyHoe ycnosume Ons TaHreHUuMasnabHbIX COCTaBSOWMX
HanpPsI)XEHHOCTMW.

6. MNoTeHuman SNIEeKTpOoCTaTN4HEeCKOro nons. YDaBHeHMH JTannaca w nyaCCOHa.

7. DNeKTPUYECKMiA AUNonb 1 ero none (NoTeHuman, HanpPs)XeHHOCTb, YPaBHEHNE CUMOBbIX IMHWIA).
Cunbl, eCTBYIOWME HA OMMNOMb BO BHEWHEM MOJeE.

8. DnekTpocTaTnyeckoe rnone Npu Hann4yMm NPOBOAHMKOB: MOHSATE NPOBOAHMKA, MaTeMaTnyeckas
POPMyNMpPOBKA 3aKOHA COXPaHeHUs 3apsaa, 3akoH OMa, HanpPsXXeHHOCTb NONs BHYTPU
NpoBOOHMKA.

9. OnekTpuyeckoe none B6NM3M NOBEPXHOCTM NPOBOAHMKA. [oBEpXHOCTHaA NNOTHOCTL 3apsaa Ha
NCKPWBNEHHBIX MOBEPXHOCTSIX.

10. EMkOCTb yeanHeHHoro nposogHuka. Cucrtema npoBOAHMKOB: MOTEHUMANbHbIE N EMKOCTHbIE
KoagpdomumeHTbl. Mprmepsbl.

11. NoHATME 0 KoHOeHcaTope. [MprMepbl BbIMUCNEHNS EMKOCTEN KOHAEHCATOPOB.

12. DHeprus anekTpocTaTnyeckoro B3anMoLencTBUS CUCTEMbI TOHEYHbIX 3apS00B.

13. BbIBOL BblpaXeHus 0N sHEPrum anekTpocTatnieckoro nons. MNnoTHOCTb aHeprum
3neKkTpocTatmyeckoro nons. lNpumepbl: NONHAA 3HEPrUa CUCTEMbI ABYX TOYEYHbIX 3aps00B,
SHeprus CUCTeMbl NPOBOOAHNKOB.

14. OnpeneneHve gnanektTpuka. Ero ceoiictBa 1 xapakTepucTyki: aNeKTPUHECKNIA OMMNONbHbIN
MOMEHT MOJIEKY/Ibl, MOTEHLMAN NONS 3NEKTPO-HEATPaNbHOW MONEKY b, BEKTOP NONspuaauunm
LN3NeKTpurKa.

15. lNoTeHuman anekTpocTaTM4eckoro nons Npu HaNNYUN OUaNeKTPUKOB.

16. MonspnsyeMocTb ananekTpuka. Bektop anektpuyeckoro cmeuweHus. ['paHnyHble YCnoBus
INa 3NeKTPUYEeCKOoro nons Npu Hannynm OUaNeKTPUKoB.

17. OCHOBHblE YpaBHEHUS 3NEKTPOCTATUKN NP HANNYUN ONSNEKTPUKOB.

18. OcHOBbI NPOBHON MUKPOCKOMMUM.

19. HenongapHble aunanektpuku. dopmyna Knayasmnyca-MoccotTu.

20. NonsipHble ON3aNeKTPUKN.

21. DHeprusa anekTpocTaTU4eCcKoro nons B AManeKTpuKax.

KETPOHHBH
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22. [npoanekTpuku.
23. TBeppoTenbHble AnanekTpuku. MNbe3oadpdhekT (MpsMoi n obpatHbIin). MNpoanekTprnyecTBo.
24. CerHeToanekTpmnyecTBO.

25. dnekTpuyeckoe rnone BHyTpu nposogHuka. MNnotHoctb Toka. 3akoH Oma. NoTeHumnan nons
BHYTPW NPOBOAHMKA C TOKOM. 3akoH I1xoyns-JleHua.

26. CTopoHHME anekTpoasuxywme cunbl. 3akoH Oma ana nonHow uenu. MNMpasuna Knpxroda ons
Lenern NOCTOAHHOIo ToKa.

27. OCHOBHble 0COBEHHOCTW METANNIMYECKOTO COCTOSHNS. DKCNEPUMEHTANbHOE onpeaeneHne
HocuTenei Toka B metannax. ObpasoBaHne cBOOOLHbBIX 9NEKTPOHOB.

28. Knaccuyeckas Teopust cBO60OHbIX 3aneKTPoHOB (Teopus Opyane).
29. CBepxnpoBOANMOCTb.

30. 3oHHasa Teopust NPOBOANUMOCTMW.

31. MNonynposogHukn. CBONCTBA p-n Nepexona.

32. TepmoanekTpmyeckme SBneHuns.

33. OnekTpunyeckunii ToK B rasax: NpoLEecChl MOHN3aUnnM 1 PeKOMOMHALNN, HECAMOCTOSITENbHbIA TOK
B rasax.

34. CamocToaTeNbHbIV TOK B rasax. Teopusa TayHceHna. Buabl pa3psnos B rasax.

35. TepmoanekTpoHHasa amuccus. Popmyna PnyapacoHa-Iewmana. 3akoH Tpex BTOPbIX.
36. SnekTpomarHeTnuam. BekTop MHAYKLMM MArHUTHOIO Nons. 3akoH
Buo-Casapa-/lannaca. 3akoH Amnepa.

37. Teopema 0 UMPKYNSAUUN ONs BEKTOPA MArHUTHOM UHOYKUUW (MHTEerpanbHas u
omcpcpepeHumanbHas gpopma). MoTok BEKTOpa MarHUTHON UHOYKUWN.

38. BekTopHbIii NoTeHUMan: onpeneneHune, kanmbpoeka, ypaBHeEHME O/151 BEKTOPHOI0
noTeHumana, BEKTOPHbIA NOoTeHUnan nonst 06 be€MHbIX U NPSIMONMHENHbIX TOKOB.
39. MarHuTHOE rnone aneMeHTapHOro KOHTypa ¢ TOKOM. [1oHATUE MarHUTHOrO MOMEHTA.

40. MarHMTHOE none B BEWECTBE: MEXaHN3Mbl HAMarHU4YNBaHNS, MOHATNE HAMArHUYEHHOCTM
BeleCTBa, MOJIEKyNApPHbIE TOKU, HANPAXEHHOCTb MarHUTHOIro Non4

41. [lnamarHeT3M: NapMopoBa npeueccus, amamarHuTHasi BOCnpumMMynBoCTb. MapamarHetnam.

42. deppomMarHeT3M: OCHOBHbIE CBOMCTBA (heppPOMarHeTMKoB, 0OMEHHOE B3aMOLENCTBIE, 3aKOH
Kiopu-Beiicca. AHTudeppomarHetnam n goeppumarHeTuam.

43. VInoyKums Toka B ABUXYLWMXCA NPOBOAHNKAX. 3aKOH 9NEeKTPOMarHUTHOW MHAYKLUA B
NHTEerpanbHon 1 gudgpepeHumnanbHom popmax. Buxpesoe anekTpryeckoe none. BeKTopHbIA 1
CKansgpHbIA NOTEHUWan 3n1eKTPOMarHUTHOrO Nong.

44. QHeprns MarHMTHOro nons. MoHsTNE 06 NHOYKTUBHOCTY M B3AVMHON NHAYKLNN.

45. Tokn dyko.

46. CknH-adphexT.

47. Tok cMeweHmns. Cuctema ypaBHeHun Makceenna.

48. 3aKOH COXpaHeHNsl aHeprumn ons snekTpoMarHMTHoOro nons. Bekrop Ymosa-lNonHTHHra.

49. Llenn nepemMeHHOro toka. EMKoCTb B Llenu nepeMeHHoro toka. IHOyKTMBHOCTb B Lienu
NepeMEeHHOro Toka.

50. MocnenoBatenbHblil konebaTenbHbIA KOHTYP.
51. MNapannenbHblii konebaTenbHbIA KOHTYP.
52. lWikana anekTpoMarHUTHbIX BOJH.

7.1. OcHOBHas nuTteparypa:

1. MatBeeB A.H., OnekTpnyectBo n marHetuam: Electricity and Magnetism: y4uebHoe
nocobue/A.H.,MartBees. - n3a.3-e, ctepeoTnnHoe. - CaHkT-lNetepbypr: NlaHb,2010. -464 c.
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2. Kypc obuwei gouankun: YuebHoe nocobue / K.b. KaHH. - M.: KYPC: HALL MHDPA-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

3. Obwas guauka: pykoBoACTBO Mo nabopaTopHOMy npakTukymy: YuebHoe nocobue / MNopg pen. U.B.
KpbiHeukoro, B.A. Ctpykosa. - M.: UH®PA-M, 2012. - 596 c.: 60x90 1/16. - (Bbicwee
obpasosaHue). (nepennet) ISBN 978-5-16-003288-7, 2000 3k3. Pexum pocrtyna: -
http://znanium.com/bookread.php?book=345060

7.2. JlononHuTenbHasa nuteparypa:

1. CmeyxuH L. B. O6wnii kypc counamkm : ysebHoe nocobue no coms. cneu. ans sy3os : B 5 1./ 1. B.
CuByxvH .- U3paHue 4-e, ctepeotunHoe .- Mocksa : PUSMATIINT : MOTU, .T.3: OnekTpu4ecTso -
2002 .- 654c.

2. ONeKTpPUYEeCTBO N MarHeTU3M : MeTod. pyk. K nab. 3aHATUSAM no obw,. domaunke / M-Bo obpasoBaHms
n Hayku Poc. ®enepauuu, FOY BIO "Tartap. roc. rymaHutap.-ned. yH-1" ; [cocT.: B. B. [lloKoB,
K.gp.-M.H., gou., P. M. 3apunos, T. A. Kosnosa ; Hay4. pea. J1. A. Hecbenbes, 4.00.-M.H., Npod. -
KaszaHb : [TITT1Y], 2007 .- ; 21.

3. Npopos W.E. 3apaun no obwein dpusnke/ N.E.Nponos..- 3a. 6-e. CankT-MNeTtepbypr: NlaHb. - 2003
-416 C

4. dunauka: YuyebHoe nocobue / A.B. UnbtowoHok, IM.B. Actaxos, U.A. MoH4apeHko u gp. - M.: HAL
NHppa-M; MH.: Hos. 3HaHme, 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. UHTepHeT-pecypcChbl:
rpadpeH - http://ru.wikipedia.org/wiki/l padeH

WHTepHeT nekunn -
file://localhost/E:/Obpa3soBaHne/Kypcbl%20nekumnin/A%20VISUALY%20TOUR%200F%20CLASSICAL%20E

MarHuTHoe oxnaxgeHwue - http://dic.academic.ru/dic.nsf/enc_physics/1563/MArHUTHOE
moHomnb Odupaka - http:/ru.wikipedia.org/wiki/MarHUTHbIA_MOHOMNOMb
CeepxnposoanmocTb - hitp://ru.wikipedia.org/wiki/CeepxnpoBoaMMOCTb

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLMMIUHbBI(MOOYNS)

OcBoeHVe ONCUUNIVHBI "ONeKTPUYeCcTBo U MarHeTn3M" npegnonaraet UCNONb30BaHWE cnenyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

MynbTUMEeONAHbBIA KOMNAEKC ONS YTEHUS NeKLNia
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuto 28.03.01 "HaHOTEXHONOrMM 1 MUKPOCUCTEMHAS TEXHUKA" U NPOJOVNIO NOArOTOBKU He
npeaycMOTPEHO .
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