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Mporpamma omcuunnmHel "OnektpoamHammka"; 03.03.03 Panmoduanka; noueHT, k.H. Kytysos A.C. , cTapwwuii npenogasartenb, K.H.
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Mporpammy aucumnnnHbl paspaboTan(a)(n) ooueHT, K.H. Kytysos A.C. Kadeapa TeopeTnuyieckoi
donsunkm OtaeneHme gunsnkm , Alexander.Kutuzov@kpfu.ru ; ctapwmin npenogasaTenb, K.H. (AOLEHT)
NapwnoHos A.J1. Kadenpa teopeTtundeckon puankn OtaeneHne pusnkin ,
Alexander.Larionov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

LlensiMn oCBOEHUS ANCLUMNANHBI "ONekTpoanHaMmka" SBASIOTCA N3Y4EHNE OCHOBHbIX MOHATUN,
3aKOHOB 1 MOLENe Teopun 3NEKTPOMarHUTHOro Nonsi, 0bpeTeHne HaBbIKOB PELLEHNS 3aaad
9NEeKTPOANHAMUKMN.

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

HaHHas yyebHas aucuunnnHa BkntodeHa B pasgen " 51.6.23 ducumnnunHbl (Mogynn)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 03.03.03 Paonodumanka n oTHocmTCcs K 6a3oBoi
(obwenpodpeccmnoHanbHom) Yyactu. OcBamBaeTcs Ha 3 kKypce, 5 ceMecTp.

Lns OCBOEHWUS ANCUMMANHBI HEOOXOANMBI 3HAHUS AUCUMUMNMH: MaTeEMaTUYECKUIA aHann3, NIMHenHas
anrebpa, onggepeHUmanbHble YpaBHEHNS, ANEKTPUYECTBO U MarHeTMam, konebaHus 1 BOSHbI,
onTuka, TeopeTnyeckas mexaHuka. OcBoeHve oucumnamHel Byaet cnocobCcTBOBaTL YCMNELWHON
NpodheccrnoHanbHOM AEATENBHOCTH, MO3BOMUT B Aa/IbHEMWEM N3y4aTb KYpPChbl 0OLEeHay4YHOro n
NpPocheCcCnoHanbHOro LMKI0B OCHOBHOW 06pasoBaTtenbHOM NporpaMMbl MarucTpaTypb.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUN
OrK-1 CrnocobHOCTb K oBnageHunio 6a3oBbIMU 3HAHUSMU B 0ONacTun
(npodbeccuoHanbHbie MaTeMaTMKN N eCTECTBEHHbIX HayK, UX NCMONb30BaHNIO B
KOMMNEeTeHU M) NPOECCMOHANBHOW OEeATENbHOCTY

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:

1. DONXeH 3HaTb:

3aKOHbI MUKPOCKOMMYECKON 1 MaKpOCKOMNYECKOM aNeKTpoanHaMUKN 1 cdpepbl X MPUMEHEHNS.
2. DONTXEH yMeTb:

MCNONb30BaTb MNOMYyYEeHHbIE 3HAHWS 0719 NOCTAHOBKM 3a4a4 No TEOPUM 3NEKTPOMArHUTHbIX NOnen.
3. DONXEH BnafeThb:

HaBblkaMW MOCTAaHOBKW N pelleHns 3a0a4 MVIKpOCKOI'II/I'-IeCKOVI n MaKpOCKOI'II/I‘-IeCKOVI
ANeKTpoaNHaMnKN.

4. NONXeH OeMOHCTPUPOBaTb CNOCOHOHOCTb Y FOTOBHOCTb:
K DanbHenwemy obyyeHuto.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ MOayns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNSET 4 3a4eTHbiX(ble) eanHuL(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 5 cemecTpe.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmsaeTcsl B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.
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86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetTBopuTENbHO" (YA0B.);

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

4.1 CTpyKTypa 1 comepxaHue ayauTopHon paboTtbl No gucuunivHe/ MOaynto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yacobl
ay,oMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywue coopmbl

cemecTpal (B yacax) KOHTpOnsi
MpakTnyeckuellaboparopHbie

3aHaTUA paboTbl

Paspen
N OducunnnuHbl/ CemecTp
Moayns

Nlekuunn

Tema 1. OcHOBHbIE
3aKOHbl U ypaBHEHUS
1.|Teopum 5 1-4 8 0 0
9NEeKTPOMarHUTHOro
nons B BakyyMme.

Tema 2.

5 SnekTpocTaTtnyeckoe 5
‘Inone B Bakyyme 1 B

BELLEeCTBe.

Tema 3.
MarHutocTaTnyeckoe 5
‘Inone B Bakyyme 1 B
BelecTse.

Tema 4. OcHOBHble
3aKOHbl U ypaBHEHS
Teopum
4.|anekTpoMarHMTHOro 5 14-18 | 10 0
nons B BelleCTBe.
ONeKTPOMarHUTHbIE
BOJHbI U UX U3Ny4YeEHNMe.

Tema 5. CneuunanbHas
5.|Teopus 5 1-18 0 0 0
OTHOCUTENbHOCTMW.

Tema 6. [Moarotoska K
6 NMACbMEHHON 5

"IKOHTpONbHOM paboTe
No 1.

Tema 7. Nogrotoska K
NMACbMEHHOMN
"IKOHTpONbHOM paboTe
No 2.

Tewma 8. [Moarotoska K
8 NMACbMEHHON 5

"IKOHTpONbHOM paboTe
No 3.

Tema . NITorosas
" |dopma KoHTpONA

NToro 36 36 0

YCTHbIN onpoc

0 YCTHbI onpoc

10-13 | 8 0 0 YCTHbI onpoc

0 YCTHbI onpoc

YCTHbIN onpoc

KoHTponbHas
1-4 0 8 0 paboTta

KoHTtponbHas
5 5-9 0 14 0 paboTta

KoHTponbHas
10-14 0 14 0 paboTta

Ok3ameH

4.2 CopepxaHue oUCLUNMUHbI
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Tema 1. OCHOBHbIe 3aKOHbI U YpaBHEHUSI TEOPUN 3NTIEKTPOMArHUTHOrO MoNsi B BaKkyyme.
JIeKLMOHHOe 3aHsiTne (8 4aca(oB)):

Heobxonommble cBeAEHUS U3 BEKTOPHOrO aHanmaa. YpaBHeHus Makceenna anst anekTpoMarHMTHoro
nons B Bakyyme B andppepeHumanbHOM n nHTerpanbHon oopmax. YpasHeHns Makceenna kak
0606LeHne aKcneprMeHTanbHbIX PakToB. 3aKOH COXPaHEHNS 3NEeKTPUYECKOro 3apsiaa; ypaBHeHne
HenpepbIBHOCTY B AudpdoepeHumnanbHom n nHTerpansHon dpopmax. Cmnna JlopeHua. 3akoH
COXpaHeHus sHepruun. [ paHnYHbIe COOTHOWEHNS N5 BEKTOPoB E n H (CooTHOWeHNS 0ns BEKTOPOB
E n H Ha 3aps>xeHHO NOBEpPXHOCTU, MO KOTOPOW TEYET MOBEPXHOCTHbLIN TOK). BEKTOPHbIN 1
CKanspHbIA NOTEeHUManbl 9NeKTPOMarHUTHOro nong. HeoAHO3Ha4YHOCTb BBEAEHUS NOTEHLMAN0B
(kannbpoBoYHast, NN rPadeHTHas, MHBAPMAHTHOCTb 9NEKTPOMAarHUTHOrO Nonsl). YpaBHEHUS
Danambepa ans noteHumanos; kanmbposka JlopeHua.

Tema 2. dnekTpocTaTmyeckoe nosne B BaKyyme 1 B BeLLLeCTBe.
neKuunoHHoe 3aHsitne (10 4aca(oB)):

Hanpsx&HHOCTb 1 noTeHuman 06 bEMHOro, NOBEPXHOCTHOIO W NIMHERHOrO pacnpeneneHnin 3apsanos
B Bakyyme. YpaBHeHue [NyaccoHa ons noteHumana. enbrta-goyHkuma dupaka. MynbTunonbHoe
pasfioXeHne aNeKTpPoCTaTM4ecKoro noTeHumana: KynoHOBCKUA, OUMNONbHbIA U KBaOPYNONbHbIV
4neHbl. BeKTop AMNONbLHOro MOMEHTa CUCTEMbI 3aPALO0B M ero CBOMCTBA. TeH30p KBaLPYNObHOMO
MOMEHTa CMCTEMbI 3aPSA0B M Er0 CBOMCTBA. DHEPrus anekTpocTtatnyeckoro nonsd. CobcTBeHHas
SHeprus NOACUCTEM U dHEpPrus B3ammogencTemsa nogemctem. Cuna, AencTeyowas Ha cucTemy
3apsL0B BO BHELWHEM 31eKTPOCTATUYECKOM Mofe; noTeHumanbHas OyHKUNS NS CUnbl. QHeprus
Masion CUCTEMbI BO BHELIHEM 31EKTPOCTATUHECKOM Mone. QHEPTrns TOHEYHOro ANMONS BO BHELWHEM
none. SHeprus B3anMo4enCTBUS OBYX TOYEYHbIX Aunonen. YcpenHeHue ypasHeHmin Makceenna B
BELLECTBE; ypaBHEHNs anekTpocTaTnkn. CBOOO4HbIE N CBA3AHHbIE 3apsabl B BewecTse. BekTop
nonspusauunn BewecTsa. BoipaxeHne 06 bEMHOM NNOTHOCTM 1 NOBEPXHOCTHOM NMNOTHOCTU
CBSA3aHHbIX 3ap500B BEWeCcTBa Yepes BEKTOp nonsapusaumnun. Bektop anekTpnyeckon MHAyKUNK.
["'paHnyHble cooTHOWweHUs ans sektopos E n D. Ceasb BekTopos E n D (MatepuanbHble
COOTHOLLEHWS); ANaneKkTpruyeckast BOCNPUNMINBOCTb (MONSPU3YEMOCTb) U AMaNeKTpuyeckas
NpoHMLaeMOCTb cpebl. [POBOAHVKM U ON3NEKTPUKM; rpaHmLa Mexay AnanekTpukamm; rpaHmua
MeX Ay NPOBOLHUKOM U ON3NEKTPUKOM. TUnnyHas 3ajaya anekTpoctaTuky NpoBOOHUKOB U
O3NEKTPUKOB, €MHCTBEHHOCTb €€ pelweHns. CooTHoweHNs B3anMHocTu ['puHa. NoTteHumanbHble 1
EMKOCTHbIE KO3IPIULIMEHTDI.

Tema 3. MarHuTocTaTuyeckoe nosne B BaKkyyMe U B Bell,ecTBe.
JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

YpaBHeHVe Onst BEKTOPHOro NoTeHumnana u ero peleHne. BekTopHbIi noTeHumnan o6 bEMHOrO,
MOBEPXHOCTHOMO U NMHenHoro Tokos. Popmyna brno-Casapa-Jlannaca. BekTopHbii noTeHuman v
MarHUTHOE none Ha 60bWOM PACCTOSHMM OT Toka. MarHMTHbIA MOMEHT TOKa, ero He3aBMCUMOCTb OT
Bblbopa Havyana koopanHat. MarHUTHbIA MOMEHT MAIOCKOro IMHENHOro Toka. MmpoMarHmTHoe
OTHOLWEHWE. DHeprus cTaTMyeckoro MarHUTHoro nonsi. CobCcTBEHHAs SHEPrms TOKOB 1 SHEPrus
B3anMOLeCcTBMA TOKOB. Cuna, OencTeyowas Ha NOCTOSAHHbIA TOK BO BHELWHEM CTaTUYEeCKOM
MarHMTHOM MNone; NoTeHUManbHasa PyHKUNS 0as Cubl. DHEPrUS TOKA BO BHELWHEM CTATUYECKOM
MarHMTHOM none. SHeprus B3anMoOencTBNS OBYX MarHUTHbIX MOMEHTOB. YCpeOHeHNE YpaBHEHNIA
MakcBenna B BEWECTBE; YPaBHEHNS MArHUTOCTATMKN. DNEMEHTAPHbIE TOKM B BELWECTBE (T.H.
MONeKynsipHble TOKK). BekTop HamarHM4eHHOCTY BelwecTBa. BolpaxeHne 06EMHON NNOTHOCTY 1
NOBEPXHOCTHOM NMAIOTHOCTU 3NIEMEHTAPHbIX (MONEKYNSPHBbIX) TOKOB BelecTBa Yepes3 BeKTop
HaMarHM4eHHoOCTU. ['paHmyHble COOTHOWeEHNS ans Bektopos H n B. Cesa3b BekTopos H 1 B
(MaTepmanbHble COOTHOWEHMS); MArHUTHAas BOCNPUMMYMBOCTb Y MarHUTHas NPOHULLAEMOCTb Cpelbl;
AnamarHeTuku, napamarHeTukun, CUIbHbIe MarHeTUKU. YpaBHeHne Ans BeKTOPHOro noteHumnana B
cnyyae U30TPOnHbIX OAHOPOOHbIX cpea.

Tema 4. OCHOBHbIe 3aKOHbI U YPaBHEHUA TeOpUN INNEKTPOMarHMTHOro nons B BeLl.ectBe.
3neKTpomar|-W|T|-|b|e BOJIHbI U UX N3NTy4eHue.

nekuunoHHoe 3aHsitne (10 4aca(os)):
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YcpenHeHune ypasHeHuin Makcsenna B BewecTse. CooTHoweHns ons sektopos E, D, H, B Ha
rpaHuue cpeq. 3akoH CoOXpaHeHUs aHeprun. BeKTOpHbIA 1 CKanspHbIA NoTeHumManbl
3N1eKTPOMarH1THoro nonsi. HeogHo3Ha4YHOCTb BBEAEHMS NOTEHLMANOB (KannbpoBoyHas, nnm
rpafneHTHas, MHBAPMAHTHOCTb 9NEKTPOMarHuTHoro nons). YpasHeHus Janambepa ons
noTeHumanos; kanmbposka JlopeHua. Nnockue anekTpoMarH1THble BOSIHbI B HEMPOBOASIMX Cpeaax.
lMnockne MoHOXpoMaTnyHble BONHbI. CnoXxeHne AByX NMHENHO NONSAPU30BaHHbLIX MOHOXPOMATUYHbIX
BOJIH OMHAKOBbIX YacTOT, Berywmx B 04HOM HanpaeneHnn. 3atyxaHne MOHOXPOMAaTUYHOWN BOMHbI B
npoBoAsien cpene. 3anasabiBarowme NoTeHUManbl Kak pelweHns ypaBsHeHuin Janambepa:
npoBepka 3TOro goakta ¢ MCrosib3oBaHMeM d-doyHKUUN 1 6e3 Heé; NpoBepKa BbIMONHEHNS
Kannbposku JlopeHua. N3nyyeHne anekTpoMarHUTHbIX BOMIH B 9NEKTPUYECKOM AMMONbHOM
NpMONNXEHNN.

Tema 5. CneumnanbHas TeOp1UsA OTHOCUTENTbHOCTW.

Tema 6. MoaroTroBka K NMCbMEHHOM KOHTPONbHOW pabote No 1.

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

3apaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. BaTbirmHa n W.H. TonTeirmHa: 3agaym no
mMaremMaTn4yeckoMmy annapary Knaccu4eckom anektpogmHamukm, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62.

Tema 7. MoarotoBka K NMCbME@HHOW KOHTponbHOM pabote No 2.

npaktnyeckoe 3aHsitne (14 4yaca(os)):

3anauym n3 "CbopHuka 3apad no anektpoanHamuke" B.B. BatbiruHa n U.H. TonTbirnHa: 3agayn no
9aNeKTpocTaTvKe B BakyyMe 1 B BeleCTBe, HoMepa 69, 71-82, 85, 94, 95, 98, 129-133, 142-144, 146,
181-185.

Tema 8. MNoaroroBka K NMCbMEHHOW KOHTPONbHOM pabote No 3.

npaktnyeckoe 3aHsitne (14 yaca(os)):

3apaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. BaTbirmHa n U.H. TonTeirmHa: 3agaym no
MarHuTocTatuke B BakyyMe 1 B BellecTBe, HoMepa 241-248, 257, 262, 263, 267, 276; 3aga4n no
9N1IEeKTPOMarHUTHbIM BOMIHAM N NepeMeHHOMyY 3N1eKTpoOMarHUTHOMY nonto, Homepa 399-401, 726, 728,
731, 732, 738, 739;

4.3 CTpyKTypa u cogepxaHue caMOCTOATE/IbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemect Hepens | camoctositenbHom [TpynoeMKOCTb ;‘:ﬂ%ﬂ:;:g:;g:ga
AducumnnuHel pcemecha pabortbl (B yacax) 260TbI
CTYL,EHTOB P
N3y4yeHne,
Tema 1. OcHOBHble ggmgﬁgﬁgﬂﬁem
38KOHbl U ypaBHEHUS
1 [reopun 5 1.4 |"eKumoHHOro 4 Becena Ha
3NeKTpoOMarHMTHOro H?)Lerg?ggsé K oksamene
rnons B BaKkyyMme.
on akyyme OTBEeTYy Ha
9K3aMeHe.
N3yyeHne,
OCMbICNeHne un
Tema 2. 3anoMmnHaHve
DnekTpocTarmyeckoe 5 5.9 NeKuOoHHOro 5 Becepa Ha
‘(mone B Bakyyme n B marepuana. 9K3aMeHe
BelecTBe. MoaroToBeka kK
OTBETY Ha
3K3aMeHe.
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Buabli
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
N3yyeHne,
OCMbICNEHne "
Tema 3. 3arnoMmHaHue
MarHutocTtatnyeckoe 5 10-13 [€KuUnoHHoro 4 Becepa Ha
‘Inone B Bakyyme 1 B mMartepuana. aK3ameHe
BellecTse. MoprortoBka K
OTBETY Ha
3K3ameHe.
Tema 4. OcHOBHbIE ?gz:ﬁ;ﬁ’m en
3aKOHbl U ypaBHEHMS
TeopuH 3arnoMmMHaHue
.|9NEeKTPOMarHnMTHOro 5 14-1g |SKUMOHHOTO 5 becepa Ha
nonst B BeLLecTBe. martepuana. aK3ameHe
OneKTpoOMarHMTHbIe gIToBuerTc;Tg:Ka K
BONHbI U X N3Ny4YeHue.
on snysenne aK3ameHe.
N3yyeHne,
OCMbICNEeHne "
Tema 5. CneunanbHas 3ar|gM|/|HaH|/|e
Teopus 5 1.18 |y-ebHoro 12 Becena Ha
) mMartepuana. aK3ameHe
THOCUTENbHOCTMU.
OTHOCWTENBHOC MoprortoBka K
OTBETY Ha
aK3ameHe.
Tema 6. [NoaroTtoska K
” NMoAroToBKa K
NMUCbMEHHON 5 1.4 KgﬂTgo(;bH?)m 6 KOHTpPONbHas
"IKOHTpONbHOI paboTe 6 pabota
No 1. pabore
Tema 7. NMoaoroTtoska K
" noaroToBka K
NMUCbMEHHON 5 5.9 KC?I'-,:II'TOO;)bHeCl)VI 9 KOHTPONbHas
"IKOHTpONbHON paboTe 026 02 o pabota
No 2.
Tewma 8. lNoaoroTtoBka K
o MOAroToBKa K
NMUCbMEHHON 5 10-14 KSﬂTgoﬁbH%m 9 KOHTpONbHas
"IKOHTpONbHOW paboTe paGoTe paboTta
No 3.
Ntoro 54

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

Buabl yuebHol paboTbl: NeKummn, NpakTUYeckue 3aHSTUS, KOHTPO/bHbIE paboThl, caMocTosTeNbHas
paborTa.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauumm rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. OCHOBHbIe 3aKOHbI U YypaBHEHUSI TEOPUU NEKTPOMArHMTHOrO NONS B BaKyyMe.
Becena Ha ak3ameHe , NpyMepHbIe BOMPOCHI:
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Mporpamma omcuunnmHel "OnektpoamHammka"; 03.03.03 Panmoduanka; noueHT, k.H. Kytysos A.C. , cTapwwuii npenogasartenb, K.H.
(moueHT) NapwoHos A.J1.

ConeHounpanbHble U NOTeHUWanbHble BEKTOPHbIE nons. dopmyna OcTtporpanckoro-laycca n Ctokca.
YpaBHeHns Makceenna ans anekTpoMarHUTHOro Nons B Bakyyme B andppepeHumanbHOm 1
NHTEerpanbHoi goopmax. YpaeHeHuns Makcenna kak 0606wweHne akcnepuMeHTanbHbIX (0akToB.
3aKOH COXpaHeHUs aNeKTPMYECKOoro 3apsaa; ypaBHEHNE HEMPEPbIBHOCTY B AUdddoepeHLnansHON n
nHTerpanbHon popmax. Cuna JlopeHua. 3akoH COXpaHeHUs aHeprun. ['paHnyYHble COOTHOWEHUS Ans
BekTOpoB E n H (cooTHoweHnsa onsa BekTopoB E n H Ha 3apsXXeHHON NOBEPXHOCTW, NO KOTOPOW TEYET
MOBEPXHOCTHbIV TOK). BEKTOPHbBIN 1 CKansapHbIA NOTeHUManbl 91eKTPOMarHUTHOrO Nons.
HeonHo3Ha4yHOCTb BBEAEHMS MOTEHUMANoB (KannbpoBoYHas, Unn rpagmeHTHasl, MHBapuaHTHOCTb
3NeKTpoOMarHUTHoro nons). YpasHeHuns anambepa ons noteHumanos; kannbposka JlopeHua.

Tema 2. nekTpocTaTmyeckoe nose B BaKyyme 1 B BeLLLeCTBe.
Becena Ha ak3ameHe, NpUMEpPHbIE BONPOCHI:

Hanpsxé&HHOCTb 1 noTeHuman 06 bEMHOro, NOBEPXHOCTHOIO Y NIMHEHOrO pacnpeneneHunin 3apsanos
B Bakyyme. YpaBHeHue [NyaccoHa ons noteHumwana. Jenbta-goyHkums dupaka. MynbtunonbHoe
pasfioXeHne a1eKTPoCTaTM4ecKoro noTeHumana: KynoHOBCKUA, OUMNOMNbHbIA U KBaOPYNONbHbIN
4neHbl. BeKTop AMNONbLHOro MOMEHTa CUCTEMbI 3aPAL0B M ero CBOMCTBA. TeH30p KBALPYNObHOMO
MOMEHTa CMCTEMbI 3apSA0B M Ero CBOMNCTBA. DHEprus anekTpocTtatnyeckoro nonsd. CobcTBeHHas
SHeprus NOACUCTEM U dHEPrus B3ammogencTemsa nogemctem. Cuna, OencTeyowas Ha cuctemy
3apsL0B BO BHELWHEM 31eKTPOCTATUYECKOM Moe; noTeHumanbHas OyHKUNS NS CUnbl. QHeprus
Masion CUCTEMbl BO BHELIHEM 31EKTPOCTATUYECKOM Mone. SHEPrns TO4EYHOro ANMONS BO BHELLWHEM
none. SHeprus B3anMo4enCTBUS OBYX TOYEYHbIX Aunonen. YcpenHeHue ypasHeHmin Makceenna B
BELLECTBE; ypaBHEHNS anekTpocTaTnkn. CBOOOAHbIE N CBA3AHHbIE 3apsabl B BewecTse. BekTop
nonspusauun BewecTsa. BoipaxeHne 06 bEMHOI NNOTHOCTU Y NOBEPXHOCTHON MAOTHOCTU CBA3aHHbIX
3apsLnoB BelwecTBa Yepes BeKTop nonspusaunn. Bektop anektpmnyeckon nHoykumn. 'paHnyHble
cooTHoweHns ang sektopos E n D. CeA3b BekTOpoB E 1 D (MaTtepuanbHbie COOTHOWEHNS);
AnanekTpuyeckas BOCNpUNMYMBOCTb (MONSPU3YEMOCTb) N AN3NEKTpUYecKas NpoOHNLAEMOCTb Cpeabl.
[MpOBOOHVKN 1 ON3NEKTPUKK; rpaHmua Mexay OnanekTpukamn; rpaHnua Mexay npoBogHUKOM U
ON3NeKTpukoM. TunnyHas 3anada anekTpocTaTuky NPoOBOAHWUKOB Y AN3NEKTPUKOB, € AUHCTBEHHOCTb
eé peweHuns. CooTHOWeHMS B3auMHOCTN [ puHa. [NoTeHuunanbHble 1 EMKOCTHbIE KOIIOULIMEHTDI.

Tema 3. MarHuTocTaTuyeckoe nosne B BaKkyyMe U B Bell,ecTBe.
Becena Ha sk3ameHe, NpUMepHbIE BONPOCHI:

YpaBHeHVe Ons BEKTOPHOroO NoTeHumnana un ero peleHne. BekTopHbIi noTeHuman 06 bEMHOrO,
MOBEPXHOCTHOMO U NMHenHoro Tokos. ®opmyna brno-Casapa-Jlannaca. BekTopHbIi noTeHuman v
MarHUTHOE none Ha 60bWOM PACCTOSHMM OT Toka. MarHMTHbI MOMEHT TOKa, ero He3aBMCUMOCTb OT
BblOOpa Havana koopauHart. MMpomMarHMTHOe OTHowWeHWe. MarHUTHBIA MOMEHT NMIIOCKOro IMHENHOTO
TOKa. DHEeprus cTatnyeckoro MarHmTHoro nons. CobcTBeHHAs SHEPrs TOKOB U SHEPTUS
B3anMOLeNCTBMSA TOKOB. Cuna, OencTeyowas Ha NOCTOSAHHbIA TOK BO BHEWHEM CTaTUYEeCKOM
MarHMTHOM Mnone; NoTeHUManbHasa PyHKUNS 0as cuibl. DHEPrUs TOKa BO BHELWHEM CTATUYECKOM
MarHMUTHOM none. SHeprus B3anMoOencTBNS OBYX MarHUTHbIX MOMEHTOB. YCpeOHeHNE YpaBHEHNIA
MakcBenna B BEWECTBE; YPaBHEHNS MArHUTOCTaTUKN. DNEMEHTapPHbIE TOKM B BELWECTBE (T.H.
MONeKynsipHble TOKK). BekTop HamarHM4eHHOCTY BelwecTBa. BoipaxxeHne 06EMHON NNOTHOCTY 1
NMOBEPXHOCTHOM MAIOTHOCTU 3NIEMEHTAPHbIX (MONEKYNSPHBbIX) TOKOB BelecTBa Yepes BEKTop
HaMarHM4eHHOCTU. ['paHnyHble COOTHOWeEHNS ans Bektopos H n B. Cesa3b BekTopos H 1 B
(MaTepmanbHble COOTHOWEHWS); MAarHUTHAas BOCMPUMMYMBOCTb Y MarHUTHas NPOHULLAEMOCTb Cpelbl;
AnamarHeTuku, napamarHeTuku, CUIbHbIE MarHeTUKU. YpaBHeHue Ans BeKTOPHOro noteHumnana B
cnyyae U30TPOmnHbIX O4HOPOOHbIX Cpea.

Tema 4. OCHOBHbIe 3aKOHbI U YPaBHEHUA TeOpPpUNnN INNIEKTPOMAarHMTHOro nons B BeLl.ectBe.
3HEKTpOMarHVITHbIe BOJIHbI U UX N3NTy4eHue.

becepna Ha ak3ameHe, NpMMepHbIE BOMPOCHI:
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Mporpamma omcuunnmHel "OnektpoamHammka"; 03.03.03 Panmoduanka; noueHT, k.H. Kytysos A.C. , cTapwwuii npenogasartenb, K.H.
(moueHT) NapwoHos A.J1.

YcpenHeHune ypasHeHuin Makcsenna B BewecTse. CooTHoweHns ons sektopos E, D, H, B Ha
rpaHuue cpen. 3aKoH COXpaHeHUs aHeprun. BeKTOpHbIV 1 ckanspHblid noTeHuuanbl
3N1eKTPOMarH1THoro nonsi. HeogHo3Ha4YHOCTb BBEAEHMS NOTEHLMANOB (KannbpoBoyHas, nnm
rpafneHTHas, MHBAPMAHTHOCTb 9NEKTPOMarHuTHoro nons). YpasHeHus Janambepa ons
noTeHumanos; kanmbposka JlopeHua. Nnockue anekTpoMarH1THble BOSIHbI B HEMPOBOASIMX Cpeaax.
[Mnockme MOHOXpOMaTUYHbIE BONMHbI. CnoXeHne ABYX MMHENHO NOASIPU30BAHHBbIX MOHOXPOMATUYHbIX
BOJIH OANHAKOBBIX 4acToT, Berywmnx B 04HOM HanpaeneHun. 3aTyxaHMe MOHOXPOMATUYHOM BOMHbI B
npoBoAsien cpene. 3anasabiBatowme nNoTeHUmanbl Kak peweHns ypasHeHmin Janambepa. MpuHumn
NPUYUHHOCTW. VI3nydYeHne aneKTPOMarHUTHbIX BOSTH B 3NIEKTPUYECKOM AUMONbHOM MPUOANXKEHNN.

Tema 5. CneunanbHasi TeOpuUsi OTHOCUTENbHOCTM.
Becena Ha ak3amMeHe, MpUMeEpPHbIE BOMPOCHI:

Moctynatbl SHWTENHA. OTHOCUTENBHOCTb OAHOBPEMeEHHOCTU. [peobpa3oBaHns JlopeHua.
CokpalueHne asuxyulerocs macwraba n 3amefneHne xona ABUXYLMXCS YaCcoB. 3aKOH CNOXEHMS
CKOPOCTEN B TEOPUN OTHOCUTENBHOCTU. Teopunst OTHOCUTENIbHOCTU U MPUYUHHOCTb. PEnsaTuBmMCcTCKuUin
NHTepBan. YeTbipéxmepHas (oopMynnMpoBka onM3nyeckux 3akoHoB. Penstmsmcrckas KnHemartmka.
4-pagnyc BEKTOP, COBCTBEHHOE BPEMS, 4-CKOPOCTb, 4-yCKOPEHNe. PenatmBmctckas omHammka.
YpaBHeHne MuHkoBckoro. @opmyna SiHWTeNHa Ans aHeprum cBobooHON YacTumLbl.
YnbTpapensaTuBMCcTCKUA N HEPENATUBUCTCKUIA nNpefensl. Penatnsnucrckas anekTpognHammka.
CobcTBEHHAs NIOTHOCTL 3apsaa. 3akoH CoXpaHeHus 3apsna u npeobpasoBaHne 06 BEMHOW
NNOTHOCTW 3apsaa. 4-NNOTHOCTb TOKA, 4-noTeHuman. YpaeHeHus [anambepa ons noTeHumnanos v
kannbposka JlopeHua B YeTbipéxmepHoi hopme. NpeobpasoBaHus notTeHunanos. TEH30p
anekTpomarHuTHoro nons. NpeobpasoBaHus nonei. PenatmBnucTckue MHBapmaHThl
3NeKTPOMarH1THoro nons. NoteHumanbl  HaNSXEHHOCTN SNEKTPOMArHUTHOrO Nons HbICTPO
OBUXYLENCS 3apsaXeHHOM YyacTuubl. YpaBHeHns Makcsenna B YeTblpEXMEPHOW popMe. 4-BONHOBOM
BekTOp. OdocpekT Jonnnepa n abeppauns ceeta. YpaBHEHVE OBUXEHMS, (OYHKUMM JlarpaHxa n
FaMnnbTOHA ObICTPO ABUXYLENCS YaCTULbl B 9NEKTPOMArHMTHOM Mone.

Tema 6. MoarotoBka K NMCbMEeHHOW KOHTponbHOM pabote No 1.

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3anaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. BaTbirmHa n U.H. TonTeirmHa: 3agaym no
mMaremMaTn4yeckoMmy annapary Knaccu4eckom anektpogmHamukm, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62.

Tema 7. MoarotoeBka K NMCbME@HHOW KOHTponbHOM pabote No 2.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. bBatbiruta n U.H. TonTbirnHa: 3agayn no
3aNeKTpocTaTvke B BakyyMe 1 B BeleCTBe, HoMepa 69, 71-82, 85, 94, 95, 98, 129-133, 142-144, 146,
181-185.

Tema 8. MNoaroroBka K NMCbMEHHOW KOHTPONbHOM pabote No 3.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3anaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. BaTbirmHa n U.H. TonTeirmHa: 3agaym no
MarHuTocTaTuke B BakyyMe U B BellecTBe, HoMepa 241-248, 257, 262, 263, 267, 276; 3aga4n no
9N1EeKTPOMarHUTHbIM BOMIHAM N NepeMeHHOMY 3N1eKTpoMarHUTHOMY nonto, Homepa 399-401, 726, 728,
731,732, 738, 739;

Tema . UToroeasi oopma KOHTpOns

anMeprle BOMPOCHI K 3K3aMeHY:

1. OnekTpoanHammka B BakyyMe (MUKPOCKOMNMYecKas anekTpoanHammka): obobweHune
aKcCnepuMeHTanbHbIX PakToBs, ypasHeHUs Makcsenna.

2. 3aKOH COXpPaHEHNs 3HEPIUN.

3. N'paHunyHble cooTHOWeHUS ans BekTopos E n H (cooTHoweHunsa ans sektopos E n H Ha
3apSAXEHHOM MOBEPXHOCTN, NO KOTOPOW TEYET MOBEPXHOCTHbIN TOK).

4. BEKTOPHbIN N CKanspHbI noTeHuuanbl. HeogHO3HAYHOCTb BBEAEHUS NOTEHLNAN0B
(kanmbpoBoyHas, U rpaMeHTHas, MHBAPMAHTHOCTb SNEKTPOMArHUTHOrO Nons). Y paBHEHNS
Hanambepa nns noteHumanos; kannbposka JlopeHua.
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Mporpamma omcuunnmHel "OnektpoamHammka"; 03.03.03 Panmoduanka; noueHT, k.H. Kytysos A.C. , cTapwwuii npenogasartenb, K.H.
(moueHT) NapwoHos A.J1.

5. OnekTpocTartmka B BakyyMe (MMKpOCKonmyeckas anektpocratuka). HanpsaxéHHoCTb 1 noTeHuunan
06 bEMHOro, MOBEPXHOCTHOrO U NMMHENHOrO pacnpeneneHnii 3apsanos. YpasHeHue NyaccoHa.
Henbta-goyHkunsa Oupaka.

6. Myanmnoanoe pas3nioxXeHne aNneKkTpocTaTn4eckKoro noteHumnana: KyﬂOHOBCKVIVI, OVNONbHbIN N
KBa,El,pyI'IOﬂbeIIZ YieHbl.

7. OHeprusa anekTpocTaTndeckoro nons. CobcTBeHHas SHEpPrus NOACUCTEM U SHEPrus
B3aUMOOENCTBUS NOACUCTEM.

8. Cuna, pencTeyowas Ha CUCTEMY 3aps00B BO BHEWHEM 3/1IEKTPOCTATUYECKOM MOone;
noteHumanbHas yHKUNS ONs CUbl. QHEPrUS MANon CUCTEMbI BO BHELWHEM 3/1IEKTPOCTATUYECKOM
none. SHePrusa TO4EYHOro ANMNONS BO BHELWHEM None. SHeprus B3auMoaencTBns OBYX TOHYEYHbIX
aunonen.

9. OnekTpocTaTrKa B BeleCcTBe (MakpocKonmyeckas anekTpoctarmka).

10. lNMpoBogHWKN N onanekTpukn. ['paHmua mexay ananektTpukamu. ['paHua mexagy npoBOAHUKOM
N OUANEKTPUKOM. TunuyHas 3agada anekTpoctTaTnkm NPOBOOAHUKOB N ANSNEKTPUKOB,
€[MHCTBEHHOCTb €€ pelweHns. CooTHoWweHNs B3auMHoCTK [puHa. NoTeHumanbHble 1 EMKOCTHbIE
KO3 PULIMEHTbI.

11. MarHutoctartumka B BakyyMe (MMKPOCKOMNMYyeckas MarHuTocTatmka). YpasHeHne ang BeKTOPHOro
noTeHumnana v ero peweHue. BekTopHblli noTeHuman 06 EMHOr0, MOBEPXHOCTHOMO U NTMHENHOro
ToKoB. @opmyna bruo-Casapa-/lannaca ong HanpsXEHHOCTU MarHUTHOMO MONS.

12. BEKTOpHbI NOTEHUMAN N MarHUTHOE None Ha 6oNbWOM PACCTOSAHMM OT ToKa. MarHUTHbIA
MOMEHT TOKa, ero He3aBMCUMOCTb OT Bblibopa HavYana koopauHat. MarHMTHbIA MOMEHT MNOCKOMO
NVHEHOro ToKa. MpoOMarHMTHOE OTHOLLEHNE.

13. DHeprus ctatnyeckoro MarHnTHoro nonsi. CobcTBeHHas 3Heprusi TOKOB 1 SHepPrus
B3aMMOOEeNCTBNSA TOKOB.

14. Cuna, ,EI,eI7ICTByI'OLI.I,aFI Ha NOCTOSIHHbIA TOK BO BHEWHEM CTATU4ECKOM MarHUTHOM Mnone;
noTeHunasbHas C*)yHKLI,I/IFI Ons Cunbl. 3Hepr|/|9| TOKa BO BHELWHEM CTaTN4eCKOM MarHMTHOM rone.
SHeprvm B3aMMOLENCTBUSA OBYyX MarHMTHbIX MOMEHTOB.

15. MarHnTocTartumka B BelwecTBe (MaKkpockonmyeckas MarHuTocTaTmka).
16. dnekTpoanHammnka B BelecTse (MaKkpocKonmyeckas anekTpoamHammka).
17. CooTHoweHma ans sektopos E, D, H, B Ha rpaHuue cpeg.

18. 3aKOH COXpaHeHUs aHeprun B MakpOCKONMUYECKON SNEKTPOANHAMUKE (T.€. MPU HANn4Ynm
BELeCTBa).

19. BeKTOpHbIV 1 cKangapHbI NOTeHUWasnbl B MAKPOCKOMMYECKOW anekTpoamHamumke (T.e. npu
Hanmuum BewecTaa). HeogHO3HAYHOCTb BBEAEHMS NOoTeHUManoB. YpasHeHus anambepa ons
noteHunanos. Kannbposka JlopeHua.

20. Mnockne anekTpoMarHUTHbIE BOHbI B HEMPOBOAAWMX cpenax. [1nockne MOHOXpoMaTUYHbIE
BO/HbI. CNoXeHWe OBYX IMHENHO NONSPU30BaHHBIX MOHOXPOMATUYHbIX BOMIH O4MHAKOBbLIX YacToT,
6erywmx B 0AHOM HanpasBneHnn. 3atyxaHne MOHOXPOMATUYHbIX BO/IH B MPOBOASIWMNX CPeaax.

21. 3anasgpiBarowme NoTeHUManbl Kak pelweHns ypasHeHuin [lanambepa: npoepka aToro doakra ¢
ncrnonb3oBaHneM d-cpyHKLUMM 1 6e3 He€; NpoBepKa BbINONHEHUS Kanmbposkn JlopeHLa.

22. V13ny4eHune anekTpoOMarHUTHbIX BOMH B 3N1IEKTPUYECKOM AUMOIbHOM NPUONNXEHNN.

23. MocTynatbl SiHWTeHa. OTHOCUTENBHOCTL 0AHOBPEMeHHOCTU. MNMpeobpasosaHus JlopeHua.
CokpalueHne asuxyllerocs macwraba n 3amennieHne xona ABUXYLMXCS YaCcoB. 3aKOH CNOXEHMs
CKOPOCTE B TEOPUN OTHOCUTENIbHOCTW. TEopUSi OTHOCUTENBHOCTM U MPUYUHHOCTb. PEensiTMBUCTCKNIA
NHTepBan.

24. 4-papgnyc-BeKTop, COBCTBEHHOE BpeMsi, 4-CKOPOCTb, 4-UMNynbC, 4-ycKopeHue. YpaBHeHne
MwuHkoBckoro. Popmyna ditHwTekHa Ans 3Heprum cBobOLHOM YacTuLbl. YNbTPapensTMBUCTCKUIA 1
HepensaTUBMUCTCKUI npenens.

25. 3akoH coxpaHeHus 3apsaa 1 npeobpasoBaHne 06EMHOM NNOTHOCTU 3apsifa. 4-NNOTHOCTb
TOKa. 4-noTeHuean. YpaeHeHus Janambepa ons noteHumanos u kanmbposka JlopeHua B 4-MepHoii
chopme. TeH30p aneKTPoMarHMTHOro nonsi. Penatuenctckme MHBapUaHTbl ANEKTPOMArHUTHOrO MOSS.
YpaBHeHust MakcBenna B 4eTbipéXMepHol hopMe.
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Mporpamma omcuunnmHel "OnektpoamHammka"; 03.03.03 Panmoduanka; noueHT, k.H. Kytysos A.C. , cTapwwuii npenogasartenb, K.H.
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PernameHT 6annbHo-peiTuHroBoi cuctemol (BPC) no npakTMYeckum 3aHSTUSIM 1 CAMOCTOATENIbHOM
paboTe B ceMecTpe:

MNMucbMeHHas koHTponbHas pabota No 1: 10 6annos
MNMucbMeHHas KoHTponbHas pabota No 2: 20 6annos
MNMucbMeHHas KoHTponbHas pabota No 3: 20 6annos

MpuMepbl 3aaa4 KOHTPONbHOM paboTbl No 1:

3agayun, nonobHele 3anavam 1-5, 8, 9, 12-16, 37-52, 55, 56, 58, 59, 61, 62 n3 "CbopHMKa 3amad no
anekTpoanHammke" B.B. BatbirmHa n N.H. TonTbirnHa.

MpumMepbl 3aaay KOHTPONbHOM paboTbl No 2:

1) Haintn noteHuman n HanpsaXxXEHHOCTb 3NEKTPOCTATUYECKOro Nons, CO34aBaeMoro Kpyrosbim
LUMNMHOPOM pagnyca R, paBHOMEPHO 3apsXEHHbIM N0 06BEMY 1 MO MOBEPXHOCTM (3apaa eanHNLbI
ONVHbI LunuHapa 3ajaH).

2) Haiit noTeHuman n HanpsixXéHHOCTb 3M1eKTPOCTATMHECKOro Nossl, CO34aBaeMoro Wapom paauyca
R, 3apsia q KoToporo pacnpenenéH paBHoMepHO Mo 06 bEMy 1 Mo NOBEPXHOCTM Wwapa. HaiTtu
3MEeKTPUYECKYIO SHEPT IO AN 3TUX pacnpeneneHunii.

3) BeckoHeyHbI uunMHAp paguyca R 3apsixeH no o6bemy ¢ NnoTHOCTbO A*r*n, roe A -
NOCTOSIHHAS, I - PaCCTOsiHME 40 OCU uunuHapa. Hantn noteHuman n HanpPsaXeHHOCTb
9NEKTPMYECKOro Nons BO BCEM MPOCTPAHCTBE, a TakXe 3/1IEKTPOCTATUYECKYIO SHEPTUIO,
NOKanM30BaHHy0 BHYTPY hparMeHTa umnuHapa gnvHel h. B oTBeTe KOHCTaHTY A BbipasuTb Yyepes
3aps eamHuUbl ANUHBI LMnvHapa.

4) Wap panmnyca R 3apsixeH no 06bemy ¢ NAOTHOCTbIO A*r*n, roe A - NOCTOsIHHAS, I - paccTosiHME
[0 LeHTpa wapa. Haitn notTeHumnan n HanpsaXXeHHOCTb 9NEeKTPUYECKOro rnons BO BCEM
NPOCTPAHCTBE, a TakXe aNeKTPOCTaTNYECKYO aHEPrnto. B oTBeTe KOHCTAHTY A Bbipa3uTb Yepes
3apsaq wapa g.

5) Bapsin pacnpenenéH cepnyeckn-CMMMETPUYHO BO BCEM 00bEME (NIOTHOCTD - 3aaHHas
OYHKUMNSA pacCTOSHUA ). Bbipa3nTb anekTpocTtaTU4eCcKuin NnoTeHuman n HanpsXEHHOCTb
9NEKTPMYECKOro nons B BUAe 0OQHOKPATHbIX MHTErpPanos Mo f.

6) Bbluncnntb HaNPAXEHHOCTN ANEKTPUYECKOro NOMs TOYEYHOro AUNons ¢ unonbHbIM MOMEHTOM P.
Haintn cunoBbie NUHUN.

7) Hain'Tn noTeHuman anekTpocTaTM4eckoro nons NIMHeHoro keaapynons (3apsabl g, -29, q
PaCMoNoXeHbl HAa OCY Z Ha PacCTOSIHUM b opyr OT Apyra) ¢ TOYHOCTBIO 10 KBALPYMNONbHbIX
cnaraemblixX BKJOYNTENbHO.

8) Haitn noTeHumnan anekTpocTaTnyeckoro nons nnockoro keagpynons (3apsmbl +q v -q
pacnonoXeHbl NornepemMeHHo B BepluMHax kBagpara co CTOPOHOM b) ¢ ToyHOCTbIO A0
KBaOPYMNOJIbHbIX CiaraeMblx BKIIOYUTESNbHO.

9) To4eyHblil 3apsa q PacronoXeH Ha NNOCKOM rpaHMue pasaena AByX OJHOPOAHbIX 6ECKOHEYHbIX
LON3NEKTPVKOB C 3aA4aHHbIMU ANINEKTPUYECKMI NPOHULAaeMocTsMK. HaiTn noteHuman,
HaNPsXXEHHOCTb M UHIOYKUMIO SNEKTPUYECKOro Monsi.

10) UeHTp npoBoasawmin wap paguyca R ¢ 3apsaom q pacnonoXeH Ha niockom rpaHuiue pasnena
LBYX OQHOPOOHbIX BECKOHEYHbIX AN3NEKTPUKOB C 3aAaHHbIMU ON3NEKTPUHECKUMU
NPOHMLAEMOCTAMWU. HanTn noTeHuman, HanpPsXEHHOCTb U NHOYKUUIO 3N1EKTPMUYECKOro rnons.
OnpenennTtb NOBEPXHOCTHYIO MAOTHOCTb 3apsaa wapa U NOBEPXHOCTHYIO NIOTHOCTb CBA3AHHbIX
3apsaao0B, BO3HUKLIMX B ANSNEKTPUKE HA NOBEPXHOCTU Wwapa.

11) MpocTpaHcTBO Mex oy obknankamm cqepruyeckoro KoHaoeHcaTopa YacTU4YHO 3anofHeHo
LN3NEKTPUKOM, PacronoXeHHbIM BHYTpuM TenecHoro yrna W ¢ BeplunHoi B LeHTpe 06knanokK.
Paauycbl 06knagok a n b, npoHnuaemMocTb ananekTpvka 3anaHa. Hantn éMkocTb KoHOeHcaTopa.

12) OOHOPOAOHbIA AN3aNeKTpPUYeckuii wap paguyca R paBHOMEPHO 3apsiXeH Mo 06beMy, NONHbIN
3apsg ero paseH (, NPOHMLAEMOCTb Wwapa n3secTtHa. [NpoHnuaeMocTb OKpyXarLlen cpenbl pasHa
Ar, rge A - NOCTOSIHHAS, r - pacCTOsHUE [0 LeHTpa wapa. Hantn HanpsaXeHHOCTb 9M1eKTpU4eckoro
nons BO BCEM MPOCTPAHCTBE U pacrnpeneneHne CBA3aHHbIX 3apsL0B B CUCTEME.
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13) ToyeyHbI 3apsan q HAXOAUTCS B OAHOPOLHOM ONSNEKTPUKE C 3a0aHHON MPOHULAEMOCTbIO Ha
PaCCTOSIHAM a OT NNOCKOI rpaHnLIbl 6ECKOHEYHO NPOTSXEHHOrO NPOBOAHMKA. HainTi noteHuman
HaNPSXEHHOCTb 9NEKTPUYECKOro Nons B AN3NEKTPUKE, pacnpeneneHne NHOyLMPOBaHHbIX 3aps,008
Ha rpaHuue OUanekTpuka n NpoBOOHMKA, CUNY, OEACTBYIOWYIO Ha 3apsa g.

14) HainTn aHepruo B3aMMoaencTBns ABYX AUMOMENA 1 CUy, LeACTBYIOLWYIO HA OAUH U3 HUX CO
CTOPOHbI ApYroro.

MpumMepbl 3aaay KOHTPONbHOW paboTbl No 3:

1) Haintv MmarHmTHoe none, MarHUTHY UHOYKLUMIO U BEKTOPHbIN NOTEHLMan NpaMONNHENRHOro
6eckoHeYHOro Toka J, Tekylero B cpefe ¢ 3a4aHHON MarHUTHON MPOHMLIAEMOCTbIO.

2) HaitTn BEKTOPHbIA NOTEHLMAN U MarHUTHOE None, Co34aBaeMble ABYMS MPAMOANHENRHBIMY
napannenbHbIMU TOKaMy OAUHAKOBOM BENNYMHDI J, TEKYLLMMI B NPOTUBOMONOXHbBIX HANPaBNEHUSX.
PaccTtosiHne mexay Tokamm 2a. MarHMTHas NpoHMLAEMOCTb cpeapl 3a4aHa.

3) OnpenenuTb HaNPSXEHHOCTb MArHUTHOIO NOMS MAOCKOCTW, MO KOTOPON NPSAMONMHENHO TEYET
TOK, paBHOMEPHO pacnpenenéHHblin Mo NOBEPXHOCTN C NOBEPXHOCTHOM MAOTHOCTbLIO i. 3aTem
onpenennTb HaNPSAXEHHOCTb MarHNTHOro NONs, CO34aHHOM0 ABYMS napanfiefnbHbiMU MNOCKOCTAMM,
MO KOTOPbIM MNPSAMONNHEAHO TEKYT TOKN C OAMHAKOBbLIMU MOBEPXHOCTHBLIMU MNOTHOCTAMMU i,
paccMOTPEB OBa cry4yas: (a) TOKM TEKYT B MPOTUBOMONIOXHBIX HanpaBneHmsx; (6) Toku HanpasnieHbl
O[MHAaKOBO.

4) Boonb NpsiMONUHENHON 6ECKOHEYHO ANMHHON NONOCKMN WNPWHOM b TEeY4ET NOBEPXHOCTHBIN TOK,
paBHOMEPHO pacnpenenéHHblil No eé wmpuHe, cuna Toka J. (a) Hantn HanpsaxXéHHOCTb MarHUTHOro
NONs B OKPYXaloWweM NpoCTpaHCTBe, pa3bume Nonocky Ha 6ECKOHEYHO Y3KME MNONOCKN 1
NPOCYMMMPOBAB MX HANPSXEHHOCTU (HANPSXEHHOCTb NPAMONNHERHOrO BECKOHEYHOrO TOKa
cynTaTb n3BecTHoi). (6) NpoBepnTb, 4TO Ha BOMBWOM PACCTOSIHUMN OT NOMOCKN MarHUTHOE None
coBragaeT ¢ NonemM nNpsiMonnHeinHoro beckoHeyHoro Toka. (B) MokasaTtb, 4TO MArHUTHOE none
BONN3M LEHTPANbHON YaCcTn NONOCKN SBNSETCS OOHOPOLHbIM (COBNAAAET C MArHUTHBLIM MONEM
MNOCKOCTW, NO KOTOPOM TEYET TOK, PaBHOMEPHO pacnpenenéHHbI MO NOBEPXHOCTN).

5) OnpenenuTb BO BCEX TOYKaX MPOCTPAHCTBA HANPSXEHHOCTb MArHUTHOMO MONS, MarHUTHYIO
MHAOYKLUMIO U BEKTOPHbIV NOTeHUMan, co3aaBaeMble TOKOM J, TeKylWwmM no 6eCKoHe4YHOMy
LIMAMHAPVYECKOMY MPOBOAHUKY KPYroBoro ceveHusi paavyca R (Tok paBHOMepHO pacnpenenéHHbIM
no nnowann cedeHns). MarHuTHble NPOHMLAEMOCTM MPOBOAHMKA M OKPY>KaIOLEero NpoBOAHMK
BellecTBa 3amaHbl.

6) Mo noBepxHOCTW UMAMHOpUYeckoin obonoykm paguyca R1 Te4ét Tok cunoii J, paBHOMEpPHO
pacnpenenéHHbI Mo OKPYXHOCTW CeYeHUst. BHyTpu umnmHapuyeckoin 060n04Kn HaxoanTCs
KoakcuasbHbIiA C Held npoBoa paanyca R2, no koTopoMy Te4ET B 0O6paTHOM HaNpaBieHUN TOK Takoi
Xe cunon J, paBHOMEPHO pacrnpenenéHHblii No naowanm Kpyrosoro cedeHns. MarHntHas
NPOHNLAEMOCTN BCEX BewecTB 3adaHbl. Onpenenntb HanpsAXEHHOCTb MarHUTHOMO NOJS, MarHUTHYHO
WNHOYKLNIO N BEKTOPHbIA NOTEHLMAN BO BCEX TOYKAX MNPOCTPAHCTBA.

7) Mo npoBoOHWKY, NpeacTaBnstoweMy coboin 6eCKOHEYHbIV LMAVHAPUYECKWIA CNOW (BHYTPEHHWIA
paouyc R1, BHewHuin R2), Te4éT TOK cnnom J, paBHOMEPHO pacnpenenéHHbli no naowanm cevyeHums.
Onpenenntb HaNPAXEHHOCTb MarHUTHOrO MONS, MAarHUTHYIO UHAYKLMIO U BEKTOPHbIA NOTEHUnan Bo
BCEX TOYKax NpocTpaHcTBa. MarHMTHbIe NPOHMLAEMOCTIN BCEX Cpen cHnTaTb 3aaHHbIMN.

8) BblYMcnMTb MarHUTHbIE MOMEHT 3aPSIXXEHHOrO Wapa ¢ 3apsaoM (, Bpalatowerocs BOKpyr 04HOro
3 CBOUX OMAMETPOB C 3a4aHHO YrioBol CKOPOCTbo. PaccMoTpeTb cryyan paBHOMEPHOrO
06EMHOr0 1 NOBEPXHOCTHOrO pacrnpeneneHnin 3apsiaa.

9) 3anucatb nekapToBbl KOMMOHEHTbHI BEKTOPOB E 1 H anst nnockoi MOHOXpOMaTUYHOA
3NEKTPOMAarHUTHOM BONHbI YacTOTbl W, PACNPOCTPaHsitoLencsl B cpeae ¢ 3a4aHHbIMU
LN3NEKTPNYECKOWN N MArHUTHON MPOHNLAEMOCTSMU B MONOXMTENbHOM/OTPULLATENBHOM
HanpaBneHnn ocu x/y/z 1 NONSIPU30BAHHON MO KPyry BNPaBo/BNEBO (HanpaBneHne nonsipusaumm

"BNpaBo”, "BNeBO" onpenensercs sBpaleHneM NpaBoro BMHTa, HanpasieHHOro no BOIHOBOMY
BEKTOPY.)

10) B npoBoasuen cpene pacnpoctpaHaeTcs nnockas MOHOXpoMatuyHas BonHa. Beluncnurb
CPeLHWUn MOTOK 3HEpPrum Yepes NoBEepPXHOCTb kKyba, pébpa KOoToporo napannenbHbl HanpasneHNo
pacnpocTpaHeHus BosHbl. [1lokasaTtb, 4TO 3TOT NOTOK PaBeH CpedHen MOWHOCTU NOTEPb Ha
I>XO0yneBo Tensno.
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KomneTteHuun obyyatolerocs, nepeymcneHHble B pasaene 3 naHHOM Nporpammsbl, NpuobpeTatoTcs
nocpencTeoM pasbopa 1 NpopaboTky NeKLUMOHHOro Matepuana, nocpeacTsom paboTbl BO BPEMS
ayOUTOPHbIX 3aHSATUI 1 MOCPEACTBOM CAMOCTOSITENbHOM PaboThl, NPeayCMOTPEHHbIX y4eOHbIM
NNaHoM.

7.1. OcHOBHas nuTteparypa:

1. Nanpay J1.0., Nucowny, E.M. SnekTpoanHaMmka CrnnowWHbIX cpen [OnekKTpoHHbIn pecypc]. M.
®duamarnumt. 2005. - 651 ¢. Pexxum goctyna: - http://e.lanbook.com/view/book/2234

2. Nanpay J1.0., Nugpwmy E.M. Teopusa nons. [Nnasbl 1-9. [OnekTpoHHbIA pecypc] M. duamatnur.
2006. - 504 c. Pexum poctyna: - http://e.lanbook.com/view/book/2236

3. BacnnbeB A.H. Knaccuueckas anektpoanHammka. [OnekTpoHHbin pecypc] BXB-IMetepbypr. 2010.
- 276 c. Pexxum poctyna: - http://znanium.com/bookread.php?book=350602

4. KanukuHckum N.U. 9nektpoanHammka. [9nekTpoHHbI pecypc] HNLU UHdpa-M. 2014. - 159 c.
Pexwum goctyna: - http://znanium.com/bookread.php?book=406832

7.2. lononHutenbHasa nuteparypa:

1. Anekcees A.N. COOpHMK 3aaay Mo KNacCUYeCcKoi anekTpoamnHammke. [ONeKTPOoHHbIR pecypc]
NaHb. 2008. - 320 c. Pexunm goctyna: - http://e.lanbook.com/view/book/100

2. Batbirun B.B., TontbirmH. M.H. C60pHMK 3a4a4 No aNeKTpoaMHAMUKE W CeunanbHoOM Teopum
OTHOCMTENbHOCTW. [DNeKTpoHHbIN pecypc] CI6. "Manb". 2010. - 480 c. Pexum goctyna: -
http://e.lanbook.com/view/book/544

7.3. UHTepHeT-pecypcChbl:
Bubnnoteka Library Genesis - http://gen.lib.rus.ec

MeToaunyeckune matepmanbl kKadpenpbl TeOpeTU4eckomn gunankm Koy -
http://www.kpfu.ru/main_page?p_sub=8205

ObpasoBatenbHblil NpoekT A.H. BapruHa - http://www.ph4s.ru
[MonckoBuK anekTPOHHbIX KHUT - http://www.poiskknig.ru
Caitt HayuHoi 6ubnunotekm um. H. L. Jlobayesckoro - http://kpfu.ru/library

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHVe ANCUMMNVHbI "SnekTpoanHammka" npeanonaraet NCnonb3oBaHne Cnemytowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:
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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.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YyebHas ayantopuna gnga nposeneHuns NeKUNMOHHDIX N MPakKTU4YeCKnx 3aHATUIA C HanU4YMeM H6onbLLOWA
OOCKW Ong nncbma MENoM Unmn Mmapkepom.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO n yyebHbIM nnaHom no
HanpasneHuo 03.03.03 "Pagnodunamka” n npodounio noarotokn CneunanbHble paanoTexHnyeckme
CUCTEMDI .
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