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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 Pasnen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;‘:ﬂ%ﬂ:;:g:;g:ga
AducumnnuHel pcemecha pabortbl (B yacax) 260TbI
CTY[.EeHTOB P
Tema 1. OcHOBHblE
3aKOHbI U ypaBHeHUS
1.|Teopun 5 1-4 ngfgg;osokr? l:)c 4 YCTHbI ONpocC
9NeKTpoOMarHMTHOro y y onipocy
nonsg B BakyyMe.
Tema 2.
DnekTpocTarmyeckoe noaroToska K -
2. -
none B BaKyyme 1 B 5 5-9 YCTHOMY Ornpocy 5 YCTHBIN OMpoC
BellecTBe.
Tema 3.
MarHuTtocraTnyeckoe NoAroToBKa K o
. 10-1 4 THbIA on
3 none B Bakyyme 1 B o 0-13 YCTHOMY Ornpocy ye onpoc
BellecTse.
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Buabi
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTYLEHTOB P
Tema 4. OCHOBHble
3aKOHbI U ypaBHEHMS
Teopun NnoaroToBka K
4.|3neKTPOMarHNTHOro 5 14-18 5 YCTHbIA ONpoC
Nnons B BELWECTBE. yCTHOMy onpocy
ONeKTpoMarHUTHble
BOSHbI U UX U3NyYEHME.
Tema 5. CneumnanbHas
5.|teopus 5 1-1g [|oAroToska k 12 CTHbIIA ONPOC
YCTHOMY Onpocy y P
OTHOCUTENBbHOCTW.
Tema 6. lNoarotoeka kK
. noar
6. [TNCbMEHHO 5 1-4 Kgﬂf;;’iﬁ%; 6 KOHTPONbHas
"IKOHTPONbHOM paboTe P pabota
NG 1 paboTte
Tema 7. lNogrotoska kK
. noarot
- [IMCbMeHHo 5 5.9 KSﬂTSOg:';%; 9 KOHTpONbHas
"IKOHTpONbHOW paboTe pabote paboTta
No 2.
Tema 8. lNoarotoska K
. noarot
g [TncbMeHHo 5 10-14 KC?I'-EILTOOE'I)EEEC[)I;I( 9 KOHTPONbHas
"IKOHTpONbHOM paboTe 026 02 o pabota
No 3.
NTtoro 54

5. O6pasoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

Buabl y4ebHol paboTbl: Nekuun, NpakTnieckmne 3aHSTUSI, KOHTPOsbHble paboTbl, CAMOCTOSTENbHAS
paborTa.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OCHOBHbIE 3aKOHbI U YpPpaBHEHUSAA TeoOpun INEeKTPoOMarHUTHOro nosisi B BaKkyyme.
YCTHbIN ornpoc , npuMepHble BOMNPOCHI:

ConeHounpanbHble U NoTeHUuanbHble BEKTOpPHbIe nons. dopmyna OcTtporpanckoro-laycca n Ctokca.
YpasHeHus MakcBenna ons anekTpoMarHMTHOro nons B Bakyyme B audpgpepeHumnanbHon n
NHTEerpanbHo goopmax. YpaeHeHuns Makceenna kak 0606wweHne aKkcnepuMeHTanbHbIX (0akToB.
3aKOoH COXpaHeHUs aNeKTPMYEeCcKoro 3apsaa; ypaBHEHNE HENpPepbIBHOCTY B AudddoepeHunansHOn n
nHTerpanbHon popmax. Cuna JlopeHua. 3akoH COXpaHeHUst aHeprun. ['paHnyHble COOTHOWEHUS Ons
BekTOpoB E n H (cooTHoweHnsa ona BektopoB E n H Ha 3apsXeHHON NOBEepPXHOCTW, NO KOTOPOW TEYET
NMOBEPXHOCTHbIN TOK). BEKTOPHbLIN 1 CKansapHbI NOTeHUMasbl 3NeKTPOMarHUTHOro nons.
HeonHo3Ha4yHOCTb BBEAEHMS MOTEHUMANoB (KannbpoBoyHas, Unn rpagmeHTHas, MHBapMaHTHOCTb
anekTpoMarHuTHoro nons). YpaeHeHuns Janambepa ons noteHumanos; kannbposka JlopeHua.

Tema 2. dnekTpocTatmyeckoe nose B BaKyyme 1 B BeLLLeCTBe.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:
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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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Hanpsx&HHOCTb 1 noTeHuman 06 bEMHOro, MOBEPXHOCTHOIO W NIMHEHOrO pacrnpeneneHnin 3apsnos
B BaKkyyme. YpasHeHue [NyaccoHa ong noteHuunana. denbTta-coyHkumna Oupaka. MynbTunonbHoe
pasnoxeHne aneKTpocTaTn4yeckoro noTeHumana: KynoHOBCKUA, OUNOMbHbIN 1 KBAOPYMNONbHbINA
4neHbl. BekTop AMMNONbHOro MOMEHTa CUCTEMbI 32PS0B M €ro CBOMCTBA. TeH30p KBaAPYMNONbHOMo
MOMEHTa CMCTEMbI 3aPSA0B M Ero CBOMCTBA. DHEprus anekTpocTatnyeckoro nons. CobcTBeHHas
SHeprns NOACUCTEM U SHEPrua B3ammogencTemsa nogecmctem. Cuna, LENCTByOWaAs Ha CUCTEMY
3apsL0B BO BHELWHEM 371eKTPOCTATUYECKOM MOoe; noTeHumanbHas yHKUNS NS CUnbl. QHeprus
Manon CUCTEMbI BO BHELIHEM 31IEKTPOCTATUYECKOM Mone. SHEPrns TOYEYHOro ANMONS BO BHELHEM
none. SHeprus B3anMoLeNCTBUS OBYX TOYEYHbIX Aunonen. YcpeaHeHue ypasHeHmin Makceenna B
BELLECTBE; ypaBHEHNs anekTpocTaTnkn. CBoOOAHbIE N CBA3AHHbIE 3apsiabl B BewecTse. Bektop
nonsipusauunn BewecTea. BoipaxeHne 06 bEMHOI MNOTHOCTU 1 NOBEPXHOCTHOM MNOTHOCTU CBSI3aHHbIX
3aps00B BelecTBa Yepes BeKTop nongpusaunn. Bektop anektpuyeckon nHoykumn. I'paHnyHble
cooTHoweHns ans sektopos E n D. Ceasb BekTopoB E n D (MaTepranbHble COOTHOWEHMS);
AnanekTpuyeckas BOCNPUNMIYNBOCTb (MONAPU3YEMOCTb) U ON3NEKTpUYecKkas npoHNLAEeMOCTb Cpelbl.
[MpOBOAHMKN N OM3NEKTPUKN; rpaHMLa MeXay ONaneKTpukamu; rpaHmua Mexay npoBOLHMKOM U
ON3NeKTpukoM. TunmyHas 3agada a/1eKkTpocTaTtMky NPOBOLAHMKOB U ON3NEKTPUKOB, €ANHCTBEHHOCTb
eé peweHns. CooTHOWeHNS B3auMHOCTN ['puHa. NoTeHuunanbHble 1 EMKOCTHbIE KOIGIOULIMEHTDI.

Tema 3. MarHuTocTaTtuyeckoe nosne B Bakyyme U B BeLlLeCcTBe.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHWe Ans BEKTOPHOrO NoTeHUMana u ero peleHne. BekTopHblii noteHuman 06 EMHOrO,
NOBEPXHOCTHOrO 1 NUHenHoro Tokos. Popmyna brno-Casapa-flannaca. BekTopHbIi noTeHuunan u
MarHWTHOE Nnone Ha 6oNbWOM PACCTOSAHMM OT ToKa. MarHUTHbIA MOMEHT TOKa, Eero He3aBNCUMOCTb OT
Bblbopa Havana koopamHart. [MpoMarHMTHOE OTHOWeEHNE. MarHUTHbBIA MOMEHT NIOCKOrO NMHEHOr0
TOKa. DHEpPrus cTatmyeckoro MarHUTHoro nons. CobCTBeEHHas aHEPrus TOKOB 1 SHEPrns
B3ammomencTeus Tokos. Cuna, oencTseyowas Ha NOCTOSHHbINA TOK BO BHEWHEM CTaTUYECKOM
MarHMTHOM none; NoTeHumanbHasa PyHKUNS 01 cuibl. SHEPrUs TOKa BO BHELWHEM CTATUYECKOM
MarHMTHOM none. SHeprusa B3aMMoOeCTBUS OBYX MarHUTHbIX MOMEHTOB. YCpeaHeHne ypaBHEHWUI
Makcsenna B BelWeCTBe; YPaBHEHNS MArHUTOCTATUKW. DNEeMEHTapHblE TOKM B BELWECTBE (T.H.
MONEKYNSiPHbIE TOKK). BeKTOp HamarHnyeHHoOCTU BelecTBa. BoipaxeHne 06 bEMHON NNOTHOCTY U
NMOBEPXHOCTHOWN NNOTHOCTW 3N1eMEHTapHbIX (MONEKYNAPHbLIX) TOKOB BEWECTBA Yepes BEKTOP
HamarHn4eHHoOCTU. [ paHnyYHble cooTHoWweHNs ansa Bektopos H n B. Cesa3b BekTopos H 1 B
(MatepuasnbHble COOTHOWEHNS); MarHUTHas BOCNPUUMYNBOCTb M MarHUTHas MPOHULLAEMOCTb Cpefbl;
ArvamarHeTuku, napamarHeTukn, CUbHble MarHeTukn. YpasHeHne Ong BeKTOPHOro noteHumana B
cny4ae N30TPOrHbIX OL4HOPOLHbIX Cpen.

Tema 4. OCHOBHbIE 3aKOHbI U YpPpaBHEHUA TEOPUN INEKTPOMArHUTHOroO noJis B BeLlecrtee.
3HEKTpOMarHI/ITHbIe BOJIHbI U UX N3JZTy4EeHuUe.

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

YcpenHeHune ypasHeHuin Makcsenna B BewecTse. CooTHoweHns ons sektopos E, D, H, B Ha
rpaHuue cpef. 3akoH CoOXpaHeHus aHeprun. BeKTOpHbIA 1 CKanspHbIA NoTeHumManbl
3NEeKTPOMarHUTHOro nonsi. HeogHO3Ha4YHOCTb BBEAEHUS MOTEHUMANOB (KannbpoBoyHas, unm
rpagneHTHas, UHBAPUAHTHOCTb 9N1IEKTPOMarHMTHoro nons). YpasHenus anambepa ons
noTeHumanoB; kannbposka JlopeHua. nockrne anekTpoMarHNTHbIE BOMHbI B HEMPOBOASWNX Cpenax.
lMnockme MOHOXpOMaTUYHbIE BONMHbI. CnoXeHne ABYX MMHENHO NONSPU30BAHHBIX MOHOXPOMATUYHbIX
BOJIH OMHAKOBbIX YaCTOT, berywmx B 04HOM HanpaeneHnn. 3atyxaHme MOHOXPOMAaTUYHOW BOMHbI B
npoBoaswen cpene. 3anasabiBatowme NoTeHUManbl Kak peweHns ypasHeHuin Janambepa. MpuHumun
NPUYUHHOCTW. VI3nyyYeHne anekTpoOMarHUTHbIX BOSTH B 9NIEKTPUHECKOM ANMONbHOM MPUBANXKEHNN,

Tema 5. CneunanbHas Teopusi OTHOCUTENbHOCTM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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MocTynaTbl diHWTENHA. OTHOCUTENBbHOCTb 0AHOBPEMeHHOCTU. [Mpeobpa3oBaHus JlopeHua.
CokpalueHne asuxylierocs macwraba u 3amenieHne xona ABUXYLMXCS YaCcoB. 3aKOH CNOXEHWs
CKOPOCTEN B TEOPUN OTHOCUTENBHOCTU. Teopms OTHOCUTENbHOCTU U MPUYNHHOCTb. PENaTuBmMCcTCKuUin
NHTepBan. YeTbipéxmepHas oopMynnMpoBka oM3nyeckux 3aKoHoB. Penstuemcrckas KuHemartmka.
4-paanyc BekTop, COBCTBEHHOE BPEMSI, 4-CKOPOCTb, 4-yCKOPEHUNe. PenaTmBmctckas amHammka.
YpaBHeHne MuHkosckoro. @opmyna iiHWTERHA ANns sHeprum cBoboaHOM YacTuLbl.
YnbTpapenatuBmMCcTCKUA N HEPENATUBUCTCKUIA Npeaensl. Penatnsnuctckas anekTpognHammka.
CobcTBeHHas NAOTHOCTb 3apsaa. 3akoH CoXpaHeHus 3apsiaa u npeobpasoBaHne 06 bEMHONA
NNOTHOCTW 3apsiaa. 4-NNOTHOCTb TOKa, 4-noTeHuman. YpaeHeHus [anambepa ons noTeHumnanos v
kannbposka JlopeHua B 4eTbipéxMepHoit chopMe. NpeobpasoBaHusi noTeHUmManos. TeH30p
anekTpomarHuTHoro nons. NpeobpasoBaHust nonei. PenatmeucTckue MHBapuaHThl
3NeKTPOMarH1THoro nons. NoteHumanbl 1 HaNSXEHHOCTN SNEKTPOMArHMTHOrO Nons HGbICTPO
OBMXYLENCS 3apsaXeHHOM YacTuubl. YpasHeHns Makcsenna B YeTbIpEXMEPHOM popMe. 4-BONHOBOW
BekTop. ddocpekT donnnepa n abeppauns ceeta. YpaBHeHWE OBUXEHMS, (OyHKUMM JlarpaHxa u
FaMnnbTOHa BbICTPO ABUXYLLEACS YaCcTULbl B 9NEKTPOMArHMTHOM rone.

Tema 6. NMoarotoBka K NMCbME@HHOW KOHTpOnbHOM pabote No 1.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3apnaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. baTbirmHa n V.H. TonTbirmHa: 3agaym no
mMaremaTn4yeckoMy annaparty KnacCuyeckon anekTpoamHammkun, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62.

Tema 7. MoarotoBka K NMCbMEHHOW KOHTponbHOM pabote No 2.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3apaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. BaTbirmHa n W.H. TonTeirmHa: 3agaym no
3MeKTpocTaTke B BakyymMe 1 B BelecTse, HoMepa 69, 71-82, 85, 94, 95, 98, 129-133, 142-144, 146,
181-185.

Tema 8. NoarotoeBka K NMCbMEHHOW KOHTponbHOoM pabote No 3.
KOHTponbHas paboTa , NpuMepHble BONPOCHI:

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. bBatbiruta n U.H. TonTbirmHa: 3agayu no
MarHuTocTatuke B BaKyyMe 1 B BelecTBe, HoMmepa 241-248, 257, 262, 263, 267, 276; 3agayv no
9/1eKTPOMarHUTHbIM BOMIHAM M MEPEMEHHOMY 3/1IeKTpOMarHMTHoOMy ronto, Homepa 399-401, 726, 728,
731,732, 738, 739;

Tema . UTorosas doopma KOHTpons

[MpuMepHble BOMPOCHI K 9K3aMEHY:
Bunert 1.

AnekTpoanHamumka B BakyyMe (MUKPOCKOMNMYeckas anekTpoanHamuka): o6obweHmne
aKCnepuMeHTanbHbIX PakToB, ypaBHeHns Makcsenna.

Bunert 2.

3akOoH coxpaHeHns aHepruun. ['paHnyYHble COOTHOWEHNS ONns BeKTopos E n H (cooTHoweHns ans
BekTopoB E n H Ha 3aps>xeHHOM NOBEPXHOCTU, NO KOTOPOWA TEYET NOBEPXHOCTHbIV TOK).

Bunet 3.

BekTOpHbI 1 ckanspHbIi noTeHumansl. HeoAHO3HAYHOCTb BBEAEHMS MOTEHLMANOB
(kannbpoBoYHas, UNN rPaaVNEHTHAS, MHBAPVMAHTHOCTb 9NEKTPOMArHUTHOrO Nons). YpaBHEHUS
Danambepa ons noteHumanos. Kannbposka JlopeHua.

Bunert 4.

OnekTpocTaTtuka B BakyyMe (MUKpOCKonuyeckas anektpoctaTuka). HanpsakEéHHOCTb U noTeHuman
06 bEMHOro, MOBEPXHOCTHOrO U NMHENHOrO pacnpeneneHnii 3apsnos. YpasHeHme NyaccoHa.
Henbta-cpyHkuns dupaka.

Bunert 5.

MynbTUNONbHOE Pa3NIOXEHNE 3NEKTPOCTATUYECKOrO NOTEHUMana: KyNnoHOBCKUIA, AUMNONbHbIA 1
KBaLpYNObHbIA YNEHbI.

BuneT 6.
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OHeprus anekTpocTtatndeckoro nons. CobCcTBEHHAsA aHEPrvisl NOACUCTEM M SHEPrus
B3aMMOENCTBMS NOLCUCTEM.

Bunet 7.

Cuna, pencTBytolwas Ha cCUCTeMy 3aps 0B BO BHEWHEM N1EKTPOCTATUYECKOM MoNe; NoTeHUManbHas
QOYHKUNS ONS CUNbl. QHEPrUSt Mol CUCTEMbI BO BHELWWHEM 3/IEKTPOCTATUYECKOM Mone. SHeprus
TOYEYHOro AUMONS BO BHELHEM None. SHeprus B3anMoaencTBuns AByX OUNONEN.

Buner 8.
OneKTpocTaTuka B BEWECTBE (MakpOoCKonmMyeckas anekTpocraTuka).
Bunert 9.

[MpoBooHMKN N onanekTpukn. ['paHuLa mexay ananektpukamu. ['paHuua mexay npoBOOHUKOM Y
AM3aNeKTpukoM. TunnyHag 3ajadya anekTpocTaTMky NPOBOAHWUKOB U AN3NEKTPUKOB, €ANHCTBEHHOCTb
eé peweHns. CooTHOWeEHNSA B3auMHOCTN ['puHa. NoTeHuunanbHble 1 EMKOCTHbIE KOIGOULIMEHTDI.

Bunet 10.

MarHuTtoctaTuka B Bakyyme (MMKPOCKOMMYeCcKas MarHutoctatuka). YpaBHeHne ons BEKTOPHOro
noTeHumnana v ero peweHue. BekTopHblii noTeHuman 06 EMHOr0, MOBEPXHOCTHOMO U NTMHENHOro
TokoB. ®opmyna bro-Casapa-/lannaca.

Bunet 11.

BeKTOprIVI noTeHumnan n MarHMTHoe none Ha 6onblIoM pacCTogaHUM OT TOKa. MarHuTHbIA MOMEHT
TOKa, ero He3aBMCMMOCTb OT Bbl60pa Ha4Yana KoopaunHart. MarHUTHbIA MOMEHT MNOCKOro IMHENHOIO
TOKa.

Bunet 12.

SHeprvm cTaTM4eckoro MarHuTHoro nonst. CobcTBeHHas SHEPIrmsa ToKOB 1N 3HEpPruns B3aMMOOencTeuns
TOKOB.

Bunet 13.

Cuna, OEeNCTBYIOWAasa HA NOCTOSAHHbIA TOK BO BHELWHEM CTaTU4ECKOM MarHUTHOM MNone;
noTeHumanbHas yHKUMSA 01 CUnbl. eHepFI/IFI TOKa BO BHELWHEM CTAaTN4YECKOM MarHMTHOM rone.
SHeprvm B3aMMOLENCTBUA ABYX MArHUTHbIX MOMEHTOB.

Bunet 14.
MarHuTocTaTuka B BewecTBe (MakpocKonuyeckas MarHUTocTatumka).
Bunet 15.

OnekTpoanHaMmKa B BelwecTBe (Makpockonmyeckas anektpoanHamuka). CooTHoweHns ans
BekTopoB E, D, H, B Ha rpaHuue cpen. 3akOH COXpaHEeHUS aHEPrnn B MaKpPOCKOMNYECKOWA
aneKTpoanHaMuke (T.e. oNs aNeKTpoaNHaAMUKN B BELLECTBE).

Bunet 16.

BekTopHbI 1 ckansipHbIi NOTEHLMANbl B MAKPOCKONMUYECKOW 3nekTpoanHammke (T.e. ons
3MeKTPOAMHaMMKK B BelwecTBe). HeoaHO3HAYHOCTb BBEAEHMS NOTEHUMANOB. Y paBHEHUS
HDanambepa ans noteHumanos. Kannbposka JlopeHua.

Bunet 17.

lMnockwne ANeKTpoMardnTHble BONHbI B HEMNPOBOOALWNX Ccpenax. [Mnockune MOHOXPOMATU4YHbIE BOJIHbI.
CnoxeHwue OBYyX NVHENHO nonapn3oBaHHbIX MOHOXPOMATN4YHbIX BOJTH OANHAKOBbIX 4aCTOT, 6eryu1,|/|x B
OQHOM HanpasneHunn. 3aTyxaH|/|e MOHOXpOMaTI/I‘-IHOIZ BOJIHbI B I'IpOBO,D,ﬂLLI,eVI cpene.

Bunet 18.

3anaszgbiBaolme NoTeHumanbl kak peweHuns ypasHeHnin Janambepa: npoBepka aToro goakra ¢
NCMNONb30BaHNEM O-pyHKLMKN 1 6e3 HEE; NpoBeEpPKa BbINONHEHMS KanmbpoBkm JlopeHua.

BuneTt 19.
M3nyyeHne anekTpoMarHUTHbIX BOH B 3/1EKTPMYECKOM AUMONBbHOM MPUBInMXeHNN.
Bunet 20.

CneuvanbHas Teopus oTHocuTenbHOCTW. MocTynatel SiHWTeRHa. MNpeobpasosaHus JlopeHua.
CokpalueHne asuxyulerocs macwraba u 3amefneHne xona aBuxylmxcs 4acos. CnoxeHue
CKOpOCTEN B CneumnanbHOn Teopumn OTHOCUTENbHOCTU. PENSTUBMCTCKUIA MHTEpBan.

BuneT 21.
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4-paonyc-BekTop, 4-CKOPOCTb, 4-UMnNynbC, 4-yckopeHue. YpasHeHne MuHkosckoro. dopmyna
dliHWTelHa ana aHeprum ceoboaHOM YacTuubl. 4-NIOTHOCTb TOKa, 4-noTeHuman. YpaBHeHne
HenpepbIBHOCTW, ypaBHeHUs Lanambepa ons noteHumanos u kannbposka JlopeHua B 4-MepHOM
Buae. NpeobpaszoBaHus NOTEHLNANOB.

PernameHT 6annbHO-peinTuHroBon cuctemol (BPC) No NpakTMYeCcKnM 3aHATUSIM 1 CaMOCTOATENbHOW
paboTe B cemMecTpe:

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

MpumMepbl 3aaay KOHTPONbHOM paboTbl No 1:

3ana4n, nonobHble 3agadam 1-5, 8, 9, 12-16, 37-52, 55, 56, 58, 59, 61, 62 3 "CobopHuka 3agay no
anekTpoanHamuke" B.B. baTbirnHa n .H. TonTbirnHa.

MpuMepbl 3aaa4 KOHTPONbHO paboTbl No 2:

1) HanTtu noteHuman n HanpsaXEHHOCTb 3NEKTPOCTaTUYECKOro nosns, Co34aBaeMoro Kpyrosbim
uMnMHOpoM paamyca R, paBHOMEPHO 3apsi>XeHHbIM Mo 06 bEMY 1 NO NOBEPXHOCTU (3apsia eanHULbI
ONVHbI LunuHapa 3a8aH).

2) Haiit noTeHuman n HanpsixxéHHOCTb 3N1eKTPOCTAaTMYECKOro Nnoss, Co34aBaeMoro Wapom paauyca
R, 3apsia q KOTOpOro pacnpenenéH paBHoMepHO Mo 06 bEMy 1 Mo NOBEPXHOCTM Wwapa. HaiTtn
3NEeKTPUYECKYIO SHEPT IO ONS 3TVX pacnpeneneHui.

3) beckoHeuHbIl uunMHap paguyca R 3apsixeH no o6beMy ¢ NnoTHOCTbO A*rn, roe A -
NOCTOSIHHA4, I - pacCTOsiHME OO0 OCU umunmHapa. Hantyi noteHumnan n Hanpsi>XeHHOCTb
9N1EeKTPUYECKOro Nnoss BO BCEM NMPOCTPAHCTBE, a TakXe 3/1eKTPOCTaTUYECKYIO SHEPT IO,
NOKaNN30BaHHYIO BHYTPU doparMeHTa unmnuHapa onvHbl h. B otBete KOHCTaHTy A Bblpa3ntb Yyepes
3apsan eouHuLbl ONHBE LMAnHapa.

4) Wap panmnyca R 3apsxeH no 06bemy ¢ NNOTHOCTbIO A*r*n, roe A - NOCTOsIHHAS, I - pacCcTosHME
[0 LeHTpa wapa. Hantu notTeHunan n HanpsaXXeHHOCTb SNEeKTPUYECKOro rnons Bo BCEM
NPOCTPAHCTBE, a TakXe 3NeKTPOoCTaTNYeCKyo aHepruno. B oTBeTe KOHCTaHTY A BbipasuTb Yepes
3apsan wapa g.

5) 3apsin pacnpenenéH cepnyeckn-CMMMETPUYHO BO BCEM 00bEME (NNOTHOCTDL - 3aaHHas
GOYHKUMNSA pacCTosHUS ). BblpasnTtb anekTpocTaTUY4eCcKuin NoTeHUMan n HanpsXEHHOCTb
9NEKTPMYECKOro Nons B BUAE OQHOKPATHbIX MHTErpanos Mo r.

6) Bbluncnntb HaI'IpH)KéHHOCTI/I SNIEKTPNYECKOro nongd To4e4Horo gunonsd ¢ annoibHbIM MOMEHTOM p.
Hantn cnnosble nuHUN.

7) HamTtu noteHuman anekTpocTaTtnyeckoro rnons NIMHenHoro keagpynons (3apsabl g, -29, q
pacronoXeHbl HA OCY Z Ha PacCTOSIHUM b Opyr OT Apyra) C TOYHOCTbIO 40 KBaApPYyrobHbIX
crnaraembix BK/TIOYUTENbHO.

8) Haittn noTeHuUman anekTpocTaTM4eckoro nons nNaockoro Keanpynons (3apsiobl +g v -q
pacnonoxeHbl NONEPEMEHHO B BEpPLUMHAX KBaApaTa Co CTOPOHOM b) ¢ TOYHOCTbIO A0
KBaOPYMNO/bHbIX CnaraeMblX BKNOYUTENBHO.

9) To4eyHblil 3apad g PacrooXeH Ha NNOCKoN rpaHuuUe pasaena aByX OJHOPOAHbIX 6ECKOHEYHbIX
OV3NEeKTPUKOB C 3a4aHHbIMU ON3NEKTPUYECKMI NPOoHULaeMocTsMu. Haitu noteHuman,
HaNPSXXEHHOCTb U UHOYKUUIO SNEKTPUYECKOro nonsi.

10) LleHTp npoBoaswumin wap paguyca R ¢ 3apsafnom q pacnonoxXxeH Ha Nnockon rpaHuue pasaena
LBYX OIHOPOLHbIX BECKOHEYHbIX ANANEKTPUKOB C 3a4aHHbIMU ONINEKTPUYECKMU
npoHuuaemMocTaMn. Haintu noteHuman, HaNPAXEHHOCTb Y MHOYKLUMIO 3N1eKTPMUYECKOro nons.
Onpenenntb NOBEPXHOCTHYIO NNOTHOCTb 3apsaaa wapa v NOBEPXHOCTHYIO MNOTHOCTb CBSA3aHHbIX
3apsnoB, BO3HUKWWX B AU3NIEKTPUKE HA MOBEPXHOCTU Wwapa.

11) MNpocTpaHcTBO Mexay obknaakamm cepryeckoro KOHAeHcaTopa YaCTUYHO 3arnoIHEHO
LN3NEKTPVKOM, PacroNoXeHHbIM BHYTpuM TenecHoro yrna W ¢ BeplumHoi B LeHTpe 06knanok.
Paauycbl 06knanok a v b, npoHnuaemMocTb ananekTpvka 3anaHa. Hantn émkoctb KoHaeHcaTopa.
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12) OOHOPOAOHbIA AN3NeKTPUYecKuii wap pagunyca R paBHOMEPHO 3apsiXeH Mo 06beMy, NONHbIN
3apsn ero paseH (, NPOHMLAEMOCTb Wwapa n3secTtHa. [NpoHnuaeMocTb OKpyXarLlen cpenbl pasHa
Ar, rge A - NOCTOSIHHAS, r - pacCTOsHUE [0 LieHTpa wapa. Hantn HanpsXeHHOCTb 9N1eKTPU4eckoro
nons BO BCEM MPOCTPAHCTBE U pacnpeeneHne CBA3aHHbIX 3apsL0B B CUCTEME.

13) To4eyHblit 3apan q HAX0AUTCS B OHOPOLHOM AN3NEKTPUKE C 3a4aHHOW NPOHULLAEMOCTbIO Ha
PacCTOSIHUK a OT MNOCKOM rpaHuLbl 6eCKOHEYHO NPOTSXEHHOro NPoBoAHMKA. HalT noteHuman v
HanpPsXXEHHOCTb SNEKTPUYECKOro Monsi B AMSNEKTPUKE, pacnpeneneHne nHayumpoBaHHbIX 3apsaoB
Ha rpaHuLe OManekTprka 1 NPOBO4HUKA, CUY, AEACTBYIOLWYO Ha 3apsf g.

14) HaiiTn sHepruio B3aMmMogencTens Asyx gunonemn n cuny, 0encTeyowyo Ha OOUH U3 HUX CO
CTOPOHbI ApYroro.

MpuMepbl 3aaay KOHTPONbHOM paboTtbl No 3:

1) Hail'Tv MarHnTHOE None, MarHUTHYK MHAYKUMIO 1 BEKTOPHBIA NOTEHLMaN NPSAMOANHEAHOMO
6eCKOHEeYHOro Toka J, TeKylero B cpelie C 3a4aHHON MarHUTHON NPOHNLLAEMOCTbIO.

2) HaitTn BeKTOpHbIN NOTEHLMan 1 MarHUTHOe none, Co3aaBaemble OByMS NPAMONMHENHbIMA
napannenbHbiIM1 TOKamMu OAMHAKOBOW BENNYNHBI J, TEKYLLNMM B MPOTUBOMONOXHbLIX HAMpPaBneHnsX.
PaccTtosHue mexay Tokammn 2a. MarHMTHas npoHMLAEeMOCTb cpedbl 3aaaHa.

3) OnpenennTb HaNPsS>XXEHHOCTb MArHUTHOrO NONS NNOCKOCTU, MO KOTOPON NPAMONMHENHO TEYET
TOK, paBHOMEPHO pacnpenenéHHblin Mo NOBEPXHOCTN C NOBEPXHOCTHOM NAOTHOCTbLIO i. 3aTeMm
onpenennTb HaNPsXXEHHOCTb MArHUTHOrO NONS, CO34aHHOro ABYMS NapannenbHbIMU NAOCKOCTAMU,
MO KOTOPbIM MPSAMONNHENHO TEKYT TOKN C OAMNHAKOBbIMA NMOBEPXHOCTHBLIMU MNOTHOCTAMMU i,
pPacCMOTPEB OBa Cnyyas: (a) TOKM TEKYT B MPOTUBOMONOXHbIX HanpasneHusx; (6) Tokn HanpaBneHb
OQMHAaKOBO.

4) Boonb NpsiMONMHEnHoNn 6eCKOHEYHO ONMHHOWN MONOCKN WMPUHOW b TEYET NOBEPXHOCTHBIN TOK,
paBHOMEPHO pacnpenenéHHblii No eé WnpuHe, cmna toka J. (a) Hantm Hanps>kXéHHOCTb MarHUTHOroO
Monsl B OKPYy>XaroleM NpocTpaHCcTBe, pa3dbuB Nonocky Ha GECKOHEYHO Y3KMe MoNoCKN 1
NPOCYMMMPOBAB NX HANPSXEHHOCTU (HAMPSAXEHHOCTb NPSMONNHENHOro 6ECKOHEYHOro Toka
cunTatb N3BECTHOW). (6) MNMpoBepuTb, 4TO HA OONbLWOM PACCTOSIHMM OT MNOMIOCKW MarHUTHOE rnone
coBnanaeT C Nonem NpsiIMONNHENHOro 6eckoHevHoro Toka. (B) Nokasartb, 4TO MArHUTHOE Mnone
BONM3M LIEHTPaANbHOM YacTy NONOCKN SBNSIETCS OAHOPOLHbLIM (COBNAaeT C MarHUTHbIM MONEM
NAOCKOCTU, MO KOTOPOWN TEYET TOK, PAaBHOMEPHO pacnpenenéHHbIn No NOBEPXHOCTN).

5) Onpenenntb BO BCEX TOYKAX MPOCTPAHCTBA HANPSXEHHOCTb MArHNTHOIO MONS, MAarHUTHYIO
MHOYKUMIO N BEKTOPHbIA NOTEHUMAN, CO34aBaeMble TOKOM J, TEKyWMM No 6eCKOHEYHOMY
LUMAMHAPUYECKOMY NPOBOAHMKY KPYrOBOro cedeHnst pagmyca R (Tok paBHOMEpHO pacnpenenéHHbIM
no nnowanm cevyeHuns). MarHmTHbIe NPOHMLAEMOCTU NMPOBOAHMKA M OKPYXXatoLWero NpoBoAHMK
BELleCcTBa 3aaHbl.

6) Mo noBepxHOCTW UMnMHApUYeckoin obonoykm paguyca R1 Te4ét Tok cunoi J, paBHOMEPHO
pacnpenenéHHbIi Mo OKPY>XHOCTW CeYeHUs. BHyTpu umnmHapuyeckoin 060n04Kn HaxoanTCs
KoakcuanbHbIiA C Hel NpoBoa paauyca R2, no koTopomy TeYET B 0OpaTHOM HanpaBieHUN TOK TakoWn
Xe cunon J, paBHOMEPHO pacrnpenenéHHbii No naowanm Kpyrosoro cedeHns. MarHntHas
NPOHMLAEeMOCTN BCEX BewecTB 3aaaHbl. OnpenennTb HaNPsSXEHHOCTb MArHUTHOIO NOMS, MarHUTHYHO
WNHOYKLUWIO U BEKTOPHbIA NOTEHLMAN BO BCEX TOYKAX NPOCTPAHCTBA.

7) Mo NpoBOAHMKY, NPeACTaBNAoWEMY CODBO HECKOHEYHbIN LMIMHAPUYECKNIA CNOIA (BHYTPEHHWIA
paguyc R1, BHewHunn R2), Te4éT ToK cmnnon J, paBHOMEPHO pacnpenenéHHblin No naowanmn ce4eHus.
Onpepnenntb HANPAXEHHOCTb MArHUTHOrO MONS, MarHUTHYIO UHAYKLMIO N BEKTOPHbIA NOTEHUnan Bo
BCEX ToYKax NpocTpaHcTea. MarHMTHble MPOHMLLIAEMOCTM BCEX CPpeL CHMTaTh 3a4aHHbIMU.

8) Bbl4MCnIMTb MarHUTHbIE MOMEHT 3aPSXXEHHOTO Wapa ¢ 3apsaoM d, Bpalarowerocs BOKpYr 04HOro
3 CBOUX ONAMETPOB C 3a4aHHOM YrnoBol CKOPOCTbo. PaccMoTpeTb cnyyan paBHOMEPHOro
06BEMHOr0 1 NOBEPXHOCTHOrO pacnpeneneHnin 3apsaa.

9) 3anucatb OekapToBbl KOMMNOHEHTbI BEKTOPOB E 1 H ong nnockon MOHOXpoMaTUYHOW
9/1eKTPOMArHUTHON BOJHbI 4aCTOThl W, PACMPOCTPAHSIOWENCS B Cpene C 3a4aHHbIMU
AN3NEKTPUYECKON N MarHUTHOM MPOHNLLAEMOCTSMI B MONIOXUTENbHOM/OTPULATENBHOM
HanpasneHn ocu X/y/z n NONSPN30BAHHON MO KPYry BNPaBo/BNEBO (HanpasneHne nonapusaunm

"BNpaBo", "BNeB0" onpenensercd BpalleHneM npasoro BUHTa, HanpasneHHOro no BOIHOBOMY
BEKTOPY.)
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10) B npoBoasuen cpene pacnpocTpaHaeTcs nnockas MOHOXpoMatuyHas BonHa. Belumcnutb
CpenHuiA NOTOK SHEpPrnn Yepes NoBepxHOCTb Kyba, pébpa KOToporo napannenbHbl HanpaBneHWio
pacnpocTpaHeHuns BonHbl. [1lokasaTtb, YTO 3TOT NOTOK PaBeH CPedHEeNn MOWHOCTY NOTEPb Ha
I>XO0YneBo Tensno.

KomneTteHuun obyyatowwerocs, nepeymcneHHble B pasaene 3 faHHON nporpammel, npuobpeTarTcs
nocpeacTsom pasbopa 1 npopaboTkn NEKLMOHHOIO Matepmana, NoCpeacTBOM paboTbl BO BPEMS
ayONTOPHbIX 3aHATUIA U NOCPEACTBOM CAMOCTOSTENBHOM PaboThl, NPeayCMOTPEHHbIX YyHEOHbIM
nNaHoMm.

7.1. OcHOBHasa nuTeparypa:

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

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

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

4. KanukuHckuim N.U. OnektpoanHammka. [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 KNacCUY4eCcKomn anekTpoanHammke. [ONeKTPOoHHbIR pecypc]
JNMaHb. 2008. - 320 c. Pexum gocTtyna: - http://e.lanbook.com/view/book/100

2. BatbirvH B.B., TonTbirvH. I.H. C60pHMK 3apa4y no anekTpoarMHaMmnke 1 cneunanbHon 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

MeToaunyeckne matepmanbl kKadenpbl TeopeTnyeckomn 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. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHMe ancumnianHbl "OnekTpoanHamMmka" npegnonaraet UCNonb3oBaHMe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:
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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
HanpasneHuio 03.03.03 "Pagnoduamka” n npocmnio noarotToBkn TenekoMMyHUKaUNOHHbIE CUCTEMbI
N NHCPOPMALIMOHHbIE TEXHONOMNN .
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