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Mporpamma oucuunnmHel "OnektpoamHammka"; 011800.62 Pagnodmaunka; goueHT, K.H. Kytysos A.C. , NapnoHos A.J1.

Mporpammy aoncuunnuHbl paspabotan(a)(u) goueHT, K.H. Kytysos A.C. Kadgoenpa TeopeTnyeckorn
domsnkn OTaenenHne comsnkn , Alexander.Kutuzov@kpfu.ru ; Jlapnonos A.J1. ,
Alexander.Larionov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llensmm ocBOEHNS OUCLUMMNINHDI "aﬂeKTpO,ﬂ,VIHaMVIKa" ABNAIOTCA U3yYeHNne OCHOBHbIX MOHATUNA,
3akKOHOB 1 Moaenen Teopun anekTpoMarHUTHOro rnosn4, o6peTeHme HaBblKOB peleHnsa 3aaau
ANeKTpoaAnNHaAMUKN.

2. MecTO AMCcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHoro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasnen "b3.6.3 MNpodheccnoHanbHbIl
obpasoBaTtenbHoi nporpammbl 011800.62 Pagnodguramka n oTHocuTcst K 6a3oBoi
(obwenpogpeccroHanbHo) Yactu. OcBanBaeTcs Ha 3 kypce, 5 cemecTp.

[ns 0CBOEHUS AMCUMMAMHBI HEOOXOANMbI 3HAHWS OAUCLIMIMIIMH: MaTeMaTUYeCcKnii aHanmna, NMHerHas
anrebpa, amgepeHLmanbHbIe ypaBHEHUS, SNEKTPUYECTBO N MArHeTN3M, KonebaHuns 1 BOJHBI,
onTuka, TeopeTnyeckas mexaHuka. OcBoeHve aucumnnmHbl byaet cnocobCcTBOBaTL YCMELWHON
NPOGIECCOHANBHOW OEATENbHOCTW, MO3BONNUT B Aa/lbHENWEM M3y4aTb KypCbl 0OLWEeHay4HOro 1
NpocheccnoHanbHOro LKI0B OCHOBHOW 06pasoBaTtenbHON NporpaMMbl MarucTpaTypbl.

OCHOBHOWM

3. KomneTteHuumn obyuarowerocsi, popMupyemblie B pe3ynbTare 0CBOEHUS AUCLUMIINHDI
/mopyns

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwupoBka

Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
OK-10 CNOCOBHOCTb CaMOCTOSATENbHO NpuobpeTartb HOBbIE 3HAHNS,
(0bLeKyNnbTypHbIE NCNoNb3ys COBPEMEHHbIE 0bpa3oBaTebHbIE U
KOMMNeTeHL M) NHOPMALMOHHBIE TEXHONOMUN;
OK-12 o
(OBILEKyNbTYPHbIE CNocoBHOCTb K NPaBUIbHOMY UCMONb30BaHUIO 0bLEeHay4YHOR 1
KOMMIETEHLM) cneumanbHOW TePMUHONOTNN;

CNocobHOCTb K OBNafeHnto 6a3oBbiMK 3HAHNSIMK B 0bnacTu
OK-14 NHCOPMATMKN N COBPEMEHHbBIX NHOPOPMALMOHHBIX TEXHONOTNA,
(0bLweKyNnbTypHbIE NpOrpamMMHbIMU CPeACTBaMM N HaBblkaMun paboTbl B
KOMMNeTeHLmm) KOMMbIOTEPHbIX CETSAX, NCMONb30BaHMIO 6a3 AaHHbIX U PeCypCcoB
NHTepHet

OK-8 CNoCcoBHOCTb K OBnageHuto 6a3oBbiMy 3HaHMSAMK B 06nacTu
(0bLweKynbTypHbIE MaTeMaTuKn N €CTECTBEHHbIX HayK, NX NCMONb30BaHNIO B
KOMMNeTeHuunm) npodpeccnoHanbHOM OeATeNnbHOCTH;
MK-1 CnocobHOCTb MCMNONb30BaTb 6a30Bble TEOPETUYECKNE 3HAHUS
(npodcheccunoHanbHble (B TOM Yyncne No gucuMnInHam NpPounM3anmm) ons peweHns
KOMMNeTeHumm) nNpodbeccroHanbHbIX 3a4ay;
MK-10 CNOCOOHOCTb K OBNaAEeHNI0 METOOUKOW NPOBEOEHNS Y4EOHbIX
(NMpodheccmoHanbHble 3aHATUIA B YYPEXOEHNSIX CUCTEMbBI CPEOHEro obwero
KOMNeTeHLmm) CpeLnHero npodeccrmoHanbHoro 06pa3oBaHus.
K-2 CMoCcOBHOCTb NPUMEHSITb Ha NpakTuke 6a3oBble
(npodheccunoHanbHble
KOMMETEHLMN) npogpeccrnoHanbHble HaBbIKW.
MK-3 CMOCOBHOCTb MOHMMATb MPUHLMMbLI PaboTbl U METOAbI
(npodhbeccrnoHanbHble aKcnnyaraunuu CoBpeMeHHOM paanoanekTPOHHON U ONTUYECKON
KOMNeTeHLmm) annapartypbl 1 060pyn0BaHMS.
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Mporpamma oucuunnmHel "OnektpoamHammka"; 011800.62 Pagnodmaunka; goueHT, K.H. Kytysos A.C. , NapnoHos A.J1.

Pacwudpposka
npuobpeTtaemon KOMNETeHLUn

CMOCOBHOCTb K BafAeHNI0 KOMMbIOTEPOM Ha YPOBHE OMbITHOrO

LLndop komMneTeHLUH

MK-5 nonb3oBarens, NPUMEHEHNI0 MHOPMAaLMOHHbBIX TEXHONOMNIA

(npodheccunoHanbHble LS peleHns 3ana4y B 06nact paanoTeXHUKN,

KOMNeTeHLmm) pPagnoaneKkTPOHUKN 1 pagnoguamnkm (B COOTBETCTBUN C
npocomnunaauunen).

MNK-6

CMOCOBHOCTb K MPOGECCHOHANBHOMY Pa3BUTUIO 1

(NMpodheccroHanbHble

KOMMETEHLINM) camopasBuTUO B 06nacTn pagnouankm 1 SNeKTPOHMKMN.

k-9 CcnocobHOCTb K MPOBEOEHMIO 3aHATUIA B y4ebHbIX nabopaTopusix
(NMpodpeccroHanbHble BV30B P y partop
KOMreTeHuun) y308.

B peaynbtate 0CBOEHMS OANCUMMNNHBI CTYAEHT:

1. LONXeH 3HaTb:

3aKOHbl MUKPOCKOMMYECKON 1 MaKpOCKOMNYECKOM aNeKTPOANHAMUKN N cdpepbl UX MPUMEHEHNS.
2. IONXeH yMeTb:

MCMNONb30BaThb MNONMYyYeHHbIe 3HAHWS O/19 NOCTAHOBKM 33424 No TEOPUM 3NEKTPOMArHUTHbLIX Nonen.
3. DONXEH BnaneThb:

HaBblKaMy MOCTaHOBKWU N pelleHnd 3anad MVIKpOCKOI'IVI‘-IeCKOVI n MaKpOCKOHVIHeCKOVI
ANEKTPOoANHaAMUKN.

4. nonXeH OEeMOHCTPUPOBaTb CNOCOBHOCTb Y FOTOBHOCTb:
K DanbHenwemy oby4yeHuto.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHBI/ Moayns
Obwas TpyooeMKOoCTb OAMCLMMNANHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOHHOro KOHTPONS ANCLMMINHBI: 9K3aMeH B 5 cemecTpe.

CyMMapHo no AMcumnanHe MoxHo nony4nts 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONM4YecTBO ANs AOoMnycKa K 3ayeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIUHbI/MOAYNS

Buaobl n yachbl
ayAuTOpHOM paborThbl,

Paspen MX TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp c';;':ﬁ:"al (B yacax) TeK\'/(L(l)J-:Te g;C;PMbI
Monyns P MNpakrtu-|Na6opa- P

Nekuun| yeckue | TOpHbIE
3aHATUSA| paboThbl

Tema 1. OCHOBHbIE 3aKOHbI U
1. [ypaBHEHNS Teopun 5 1-4 8 0 0
9NEeKTPOMarHUTHOro Nons B Bakyyme.

YCTHbI onpoc
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
5 Tema 2. 9nekTpocTatmyeckoe none B 5 5.9 10 0 0 YCTHbIN onpoc

" |BaKyyme 1 B BellecTBe.

3 Tema 3. MarHutoctaTudeckoe none
" |B BaKyyme v B BELLECTBE.

Tema 4. OCHOBHbIE 32KOHbI 1
ypaBHEHUS Teopun

4. |anekTpoMarHMTHOro nons B 5 14-18 10 0
BelwecTBe. ONeKTpOMarH1THbIe
BOJIHbI U UX U3NyYeHue.

5 Tema 5. CneunanbHas Teopust

5 10-13 8 0 0 YCTHbI onpoc

0 YCTHbIN onpoc

YCTHbI onpoc

" |oTHoCMTENBHOCTMW. 5 1-18 0 0 0
- KoHTponbHas
Tema 6. [Moarotoska K NMCbMEHHOM
6. KOHTpOnbHoOM pabote No 1. 5 1-4 0 8 0 |pa6oTa
KoHTponbHas

v Tema 7. Noorotoska K NMCbMEHHOM

* [koHTpONbLHOM pabote No 2. S 59 0 10 0 |pabora

- KoHTponbHas
Tema 8. MNoaroToeka Kk NMCbMEHHOWA
8. KOHTpOnbHO paboTe No 3. 5 10-14 0 10 0 |pa6oTa
Tema . IToroBas goopma KOHTPOnNS 5 0 0 0 Ok3ameH
NTtoro 36 28 0

4.2 CopepxaHvue oUCLUMNUHbI
Tema 1. OCHOBHble 3aKOHbI U ypaBHEHUS TEOPUN 3NIEKTPOMarHUTHOro Nons B BaKkyyMme.
neKuMnoHHoe 3aHsiThe (8 yaca(os)):

Heobxonnmble cBeLieHNs U3 BEKTOPHOro aHanuaa. YpaBHeHus Makceenna ons anekTpoMarHMTHOro
nonsi B BaKyymMe B audpdoepeHLmanbHoi U nHTerpanbHoi coopmax. YpaeHeHust Makcesenna kak
0606LeHne aKkcnepMMeHTanbHbIX 0aKTOB. 3aKOH COXPAHEHMWS SNEKTPUYECKOro 3apsaa; ypaBHeHme
HEeNpPepPbIBHOCTU B AndhdpepeHUmManbHOM 1 nHTerpanbHoi goopmax. Cuna JlopeHua. 3akoH
COXpaHeHus aHeprun. 'paHnyHble COOTHOWEHUS Ans BekTopos E 1 H (CooTHOWeEHNS ons BEKTOPOB
E n H Ha 3apsixeHHO NOBEPXHOCTH, MO KOTOPOW TEYET NOBEPXHOCTHBIA TOK). BEKTOPHbIN 1
CKansipHbIii NOTeHUManbl 9NeKTPOMarHMTHOro nonst. HeogHO3Ha4YHOCTb BBEAEHNS MOTEHLNANOB
(kannbpoBoYHaS, UK rPafNEHTHAS, MHBAPUAHTHOCTb 3N1EKTPOMArHUTHOro Nons). Y paBHEHUS
Hanambepa ons noteHumanos; kanubposka JlopeHua.

Tema 2. dnekTpocTaTmyeckoe nosne B BaKyyme 1 B BeLLLeCTBE.
nekuunoHHoe 3aHsitne (10 4aca(os)):

KETPOHHBH
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Hanpsxx&HHOCTb 1 noTeHuman 06 bEMHOro, NOBEPXHOCTHOIO M NIMHEIAHOTO pacnpeaeneHunin 3apsnos
B BaKkyyme. YpasHeHue lNyaccoHa ong noteHuuwana. denbTta-coyHkumna Oupaka. MynbTunonbHoe
pasnoxeHne anekTpoCcTaTnyeckoro notTeHumana: KynoHOBCKUNA, OUNONbHbIA N KBAAPYMNONbHbINA
4neHbl. BekTop AMNONbHOroO MOMEHTa CUCTEMbI 32PS0B M ero CBOMCTBA. TeH30p KBAAPYMNONbHOMO
MOMEHTA CMCTEMbI 3apSO0B 1 €ro CBOMCTBA. DHePrns anekTpoctatnydeckoro nons. CobcTeeHHas
9Heprns NOACUCTEM U aHEPrua B3ammogencTamsa nogcmctem. Cuna, LENCTByOWas Ha CUCTEMY
3apsL0B BO BHELWHEM 3/1EKTPOCTATUYECKOM MOe; noTeHumanbHas yHKUNS NS CUnbl. QHeprus
Masnon CUCTEMbI BO BHELIHEM 31EKTPOCTATUHECKOM Mone. SHEPTNS TOYEYHOrO ANMONS BO BHELWHEM
none. SHeprus B3anMo4EeNCTBUSA ABYX TOYEYHbIX Aunonen. YcpeaHeHue ypasHeHmin Makceenna B
BELWECTBE; ypaBHeEHMS anekTpocTaTnkn. CBoOOAHbIE N CBA3aHHbIE 3apsiabl B BelwecTBe. BekTop
nonsipu3auun BewecTea. BoipaxeHne 06BEMHOM NNOTHOCTA 1 MOBEPXHOCTHOM NMIOTHOCTH
CBA3aHHbIX 3apAL0B BelecTBa Yepes3 BeKTop nonspusauun. Bektop anekTpmuyeckomn nHOyKLUmu.
["paHnyHble cooTHOWweHUS ang sektopos E n D. Ceasb BekTopos E 1 D (MatepuanbHble
COOTHOLWEHWS); AM3NeKTpnyeckas BOCNPUMMYMBOCTb (MONSPU3YEMOCTb) U AN3NEKTPUYecKas
NPOHNLAEMOCTb cpefbl. [POBOOHMKN N ONSNEKTPUKN; rpaHuLa MeXay OUanekTpukamu; rpaHmua
MeXJy NPOBOAHNKOM U ONSNEKTPUKOM. TUnnyHas 3agaya anekTpocTaTuky NpoBOLHNKOB U
ON3NEKTPUKOB, €AMHCTBEHHOCTb €€ pelweHns. COOTHOWeHNS B3anMHOCTU ['puHa. MNoTeHumanbHbie 1
E€MKOCTHbIe KO3(PULINEHTHI.

Tema 3. MarHuTocTaTuyeckoe nosne B Bakyyme U B BeLl,ecTBe.
JNleKL,MOHHOoe 3aHsiTne (8 yaca(oB)):

YpaBHeHWe 4ns BEKTOPHOMO NoTeHUmMana v ero peleHne. BekTopHblii noTeHuman 06 EMHOrO,
NMOBEPXHOCTHOrO 1 NUHenHoro TokoB. Popmyna brno-Casapa-flannaca. BekTopHbIi noTeHumnan u
MarHWTHOE Nnone Ha 60NbWOM PACCTOSAHMK OT ToKa. MarHUTHbIA MOMEHT TOKa, ero He3aBNCUMOCTb OT
Bblbopa Havana koopamHat. MarHUTHbIA MOMEHT MAI0OCKOro MMHENHOro Toka. MmpomMarHnTHoe
OTHOLLEHNE. DHEPrMs CTAaTMYECKOrO MarHUTHOro nonsi. CobcTBeHHAst SHEPTMS TOKOB U 3HEPrus
B3ammogerncTeus Tokos. Cuna, 4encTeyowas Ha NOCTOSHHbIA TOK BO BHEWHEM CTaTUYECKOM
MarHMTHOM none; NoTeHUManbHasa PyHKUNS Ons Cuibl. DHEPrUs TOKA BO BHELWHEM CTATUYECKOM
MarHMTHOM none. SHeprusa B3aMMoOeCTBUS OBYX MarHUTHbIX MOMEHTOB. YCpeoHeHne ypaBHEHUN
MakcBenna B BeWeCTBE; YPaBHEHNS MArHUTOCTaTUKW. DNEeMEHTapPHbIE TOKM B BELWECTBE (T.H.
MONeKynsipHble TokM). BekTop HaMarHM4eHHoCTW BelecTBa. BoipaxeHne 06 bEMHON MNOTHOCTN 1
NMOBEPXHOCTHOM MIIOTHOCTY 3N1EMEHTAPHbIX (MONEKYNSPHBIX) TOKOB BelecTBa Yepes3 BeKTop
HaMarHM4eHHOCTU. ['paHnyHble COOTHOWeHNS ans Bektopos H n B. Cesa3b BekTopos H 1 B
(MaTtepmanbHble COOTHOLWEHMWS); MarHUTHas BOCMPUMMHYMBOCTb Y MarHUTHas NPOHULLAEMOCTb Cpelbl;
AnamarHeTuku, napamarHeTmku, CUibHbIe MarHeTukKu. YpasHeHue ans BeKTOPHOro noteHumnana s
cryyae n30oTpOornHbIX O4HOPOOHbIX Cpea.

Tema 4. OCHOBHbIe 3aKOHbI U YPaBHEHUsA TeOpUn INIEKTPOMarHMTHOro nons B BeLl.ectBe.
3HeKTpOMarHVITHbIe BOJIHbI U UX N3Ny4yeHue.

nekumoHHoe 3aHsitne (10 yaca(os)):

YcpenHeHune ypasHeHuin Makcsenna B Bewectse. CooTHoweHns ans sektopos E, D, H, B Ha
rpaHuue cpef. 3aKkOH COXpaHeHUs aHeprnn. BeKTOpHbINA 1 CKanspHbIA NoTeHumnanbl
9NEeKTPOMarHUTHOro nonsi. HeoAHO3Ha4YHOCTb BBEAEHMS NOTEHLUMANOB (KannbpoBoYHas, nnm
rpagMeHTHas, MHBaPUAHTHOCTb 3NekKTpoMarHUTHoro nons). YpaeHeHus danambepa ons
noTeHumanoB; kannbposka JlopeHua. [nockne anekTpoMarHUTHbIE BOMHbI B HEMPOBOASINX Cpeaax.
lMnockne MoHoXpoMaTtuyHble BOMHbI. CnoxeHne OByX NMHENHO NONSPU30BaHHbIX MOHOXPOMATUYHbIX
BO/IH OAMHAKOBbIX YaCTOT, berywmx B 04HOM HanpaeneHnu. 3atyxaHme MOHOXPOMAaTUYHOWN BOMHbI B
npoBoAsLen cpene. 3anasabiBarowme NoTeHUmanbl Kak pelweHns ypasHeHuin Janambepa:
npoBepka 3Toro pakTa ¢ MCnonb3oBaHMeM O-pyHKUMK 1 6e3 Heé; NpoBepKa BbIMONHEHUS
kannbposku JlopeHua. N3nyyeHne anekTpoMarHMTHbIX BOMIH B 9NEKTPUYECKOM ONMOSIbHOM
NpMoNNXeHNI.

Tema 5. CneunanbHas Teopusi OTHOCUTENbHOCTM.
Tema 6. NMoarotoBka K NMCbME@HHOW KOHTponbHOM pabote No 1.
npakTudeckoe 3aHsitne (8 yaca(os)):

3anaun 13 "CbopHmka 3agay no anektpoanHamuke" B.B. baTbiruHa n W.H. TonTbirmHa: 3agaym no
mMaremaTu4yeckoMy annaparty Knaccuyeckon anekTpoamHammkun, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62.
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Tema 7. MoaroroBka K NMCbMEHHOW KOHTPONbHOM pabote No 2.
npaktnyeckoe 3aHsitne (10 4yaca(os)):

3anaun 13 "CbopHmka 3apad no anektpoanHamuke" B.B. BaTbiruHa n U.H. TonTeirmHa: 3agaym no
3MeKTpocTaTke B BakyymMe 1 B BelecTee, HoMepa 69, 71-82, 85, 94, 95, 98, 129-133, 142-144, 146,
181-185.

Tema 8. MoarotoBka K NMCbMEHHOW KOHTponbHOoM pabote No 3.
npaktnyeckoe 3aHsitne (10 4yaca(os)):

3anauym n3 "CbopHuka 3apad no anektpoanHamuke" B.B. batbiruHa n U.H. TonTbirvHa: 3agayu no
MarHuTocTaTuke B Bakyyme U B BellecTBe, HoMepa 241-248, 257, 262, 263, 267, 276; 3aga4m no
9NEeKTPOMarHMTHbIM BOMIHAM N NepeMeHHOMyY 3N1eKTpoMarHMTHoOMy nonto, Homepa 399-401, 726, 728,
731,732, 738, 739;

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCUMMINHBI (MOLYNISA)

Hene- Buabi Tpyno- K?)JI-(I)TF;::)IJ::IISI
N Paspen Ce- | nsa camoCTosITe/IbHOM eMKOCTb( o cTo-
AUNCLUNNNHBI MecTp| ceme pab6ortbl (B ATENBHON
cTpa CTYyO.EHTOB yacax) paGoTh
Tema 1.
OcCHOBHble 3aKOHbI
N ypaBHEHUS o
1 Te)cl)%mm 5 1.4 [MOArOTOBKA K YCTHOMY OMpOCY 4  |ycTHBIA
9NeKTPOMarHUTHOr onpoc
nons B BaKyyme.
Tema 2.
o (311e|<TpOCTaTl/|l4eCKoe5 5.9 |MOATOTOBKA K yCTHOMY OMpocy 5 YCTHbI
" [mone B Bakyyme 1 ornpoc
B BellecTBe.
Tema 3.
3 MaFHVITOCTaTI/I‘-IeCKoes 10-13|MOArOTOBKA K yCTHOMY OMpOCy 4 YCTHbIA
" [mone B Bakyyme 1 onpoc
B BelleCcTBe.
Tema 4.
OCHOBHbIE 3aKOHbI
N ypaBHEHUS
Teopuu
4. |PNEKTPOMArHUTHOTD ¢ |4, 4|MOArOTOBKA K YCTHOMY OMpOCY 5 YCTHbI
" [monga B BelecTse. ornpoc
ONEeKTPOMarHUTHbIE
BOMHbI N NX
n3nyyeHwue.
Tema 5.
5 CneuwnanbHas 5 | {.1g [TOAroTOBKA K YCTHOMY ONPOCY 10 YCTHbIWA
" |[Teopus onpoc
OTHOCUTENbHOCTN.
Tema 6.
MoaroToBeka kK o KOHTPO/b;
6. InnceMenHo 5 1.4 [MOArOTOBKA K KOHTPONbLHOW paboTte 4 |nas
KOHTPOSbHOWA pabota
pabote No 1.
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Hepe- Bunbi Tpyno- KgJI-IOTF;)T)IJ::IISI
N Pasnen Ce- | nsa camocCTosITe/IbHOM eMKOCTb| 1o
ANCUUNNNUHDI MecCTp| ceme paﬁoTbl (B ATenbHOM
cTpa CTYy[.EeHTOB yacax) paGoTh
Tema 7.
MNoarortoska kK o KOHTPO/b;
o NOAroTOBKa K KOHTPONbHOM T
7. [NMCbMeHHOM 5 | 5-9 [TOATOTOBKA K KOHTPONBHO pabote 6 |Has
KOHTPOSbHOWA paboTa
pabote No 2.
Tema 8.
Moproroska K o KOHTPO/1b1
8. lncLMenHo 5 |1Q-14|TOArOTOBKA K KOHTPO/bHOM pabote 6 |nas
KOHTPONbHOWA paboTta
pabote No 3.
Ntoro 44

5. O6pa3oBareibHble TEXHONOMMU, BK/IloHYasi UHTEPaKTUBHbIE OOPMbl 06yUYeHus

Buabl yuebHol paboTbl: NeKummn, NpakTUYeckue 3aHSTUS, KOHTPONbHbIE paboTbl, caMocTosTeNbHas
paboTa.

6. OLeHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPONS yCreBaeMoCTH, MPOMEeXYTOUYHOM
aTTecTauum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOSsITe/IbHOWU paboThl CTYAEHTOB

Tema 1. OCHOBHbIE 3aKOHbI U YpaBHEHUSI TEOPUN NIEKTPOMArHMTHOIO MO B BaKyyMe.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

ConeHompanbHble 1 NoTeHumanbHble BeKTopHble nonsi. dopmyna OcTporpanckoro-laycca n Ctokca.
YpaBHeHus MakcBenna onst aneKTpoMarHUTHOro nons B Bakyyme B AudgocpepeHumnanbHom un
WHTerpanbHow coopmax. YpaBHeHust Makceenna kak 06obuieHne akcnepmMeHTanbHbIX (0akToB.
3akoH coxpaHeHUst 3NeKTPUYECKOro 3apsaaa; ypaBHeHe HENPEPLIBHOCTY B AndbdoepeHLmanbHOm 1
MHTerpanbHo coopmax. Cuna JlopeHua. 3akoH COXpaHeHWs aHepruun. 'paHnyHbIe COOTHOWEHUS AJis
BekTopoB E 1 H (cooTHoweHust ans Bektopos E 1 H Ha 3apsiXeHHOM NOBEPXHOCTU, MO KOTOPOWA TEYET
NOBEPXHOCTHbIA TOK). BEKTOPHBIV 1 CKaNsPHbIA NOTEHLMaNbl 3NEKTPOMarHUTHOrO MOoSS.
HeonHo3HaYHOCTL BBELEHMS NOTEHUMANoB (KanmbpoBoYHas, Uan rpaaneHTHas, MHBapMaHTHOCTb
anekTpoMarHutHoro nons). YpasHenus Janambepa ons noteHumanos; kanmbposka JlopeHua.

Tema 2. dnekTpocTaTuyeckoe nosie B BaKyyme 1 B BeLLLeCTBe.
YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:
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Hanpsxx&HHOCTb 1 noTeHuman 06 bEMHOro, NOBEPXHOCTHOIO M NIMHEIAHOTO pacnpeaeneHunin 3apsnos
B BaKkyyme. YpasHeHue lNyaccoHa ong noteHuuwana. denbTta-coyHkumna Oupaka. MynbTunonbHoe
pasnoxeHne anekTpoCcTaTnyeckoro notTeHumana: KynoHOBCKUNA, OUNONbHbIA N KBAAPYMNONbHbINA
4neHbl. BekTop AMNONbHOroO MOMEHTa CUCTEMbI 32PS0B M ero CBOMCTBA. TeH30p KBAAPYMNONbHOMO
MOMEHTA CMCTEMbI 3apSO0B 1 €ro CBOMCTBA. DHePrns anekTpoctatnydeckoro nons. CobcTeeHHas
9Heprns NOACUCTEM U aHEPrua B3ammogencTamsa nogcmctem. Cuna, LENCTByOWas Ha CUCTEMY
3apsL0B BO BHELWHEM 3/1EKTPOCTATUYECKOM MOe; noTeHumanbHas yHKUNS NS CUnbl. QHeprus
Masnon CUCTEMbI BO BHELIHEM 31EKTPOCTATUHECKOM Mone. SHEPTNS TOYEYHOrO ANMONS BO BHELWHEM
none. SHeprus B3anMo4EeNCTBUSA ABYX TOYEYHbIX Aunonen. YcpeaHeHue ypasHeHmin Makceenna B
BELWECTBE; ypaBHeEHMS anekTpocTaTnkn. CBoOOAHbIE N CBA3aHHbIE 3apsiabl B BelwecTBe. BekTop
nonspu3aunn BewecTea. BoipaxeHne 06BEMHOM NNOTHOCTA 1 MOBEPXHOCTHOM MIOTHOCTU CBA3AHHbIX
3aps00B BelecTBa Yepes BEKTOp nongpusaunn. BekTop anekTpuyeckon nHoykumn. I'paHnyHble
cooTHoweHns ans Bektopos E n D. Cea3b BekTopoB E n D (MaTepuranbHble COOTHOWEHMS);
AnanekTpuyeckas BOCNPUNMIYNBOCTb (MONAPU3YEMOCTb) U ONSNEKTpUYecKas npoHNLAEeMOCTb Cpeabl.
[MpOBOLAHMKN N ON3NEKTPUKN; rpaHMLa MeXay ONaneKTpukamu; rpaHmua Mexay npoBoLHMKOM U
ON3NeKTPUKoM. TunmyHas 3agada a1ekTpocTaTMky NPOBOAHMKOB U AN3NEKTPUKOB, €ANHCTBEHHOCTb
eé peweHns. CooTHowWweHNS B3auMHOCTN ["puHa. NoTeHumnanbHble 1 EMKOCTHbIE KOIGGOULIMEHTDI.

Tema 3. MarHuTocTaTtuyeckoe none B Bakyyme " B BellLeCTBe.
yCTHbIVI onpoc , npMMepHbie BOMPOCHI:

YpaBHeHWe 4ns BEKTOPHOMO NoTeHUMana v ero peleHne. BekTopHblii noTeHuman 06 EMHOrO,
NMOBEPXHOCTHOrO 1 NUHenHoro Tokos. Popmyna brno-Casapa-flannaca. BekTopHbIi noTeHuunan u
MarHWTHOE none Ha 60NbWOM PACCTOSAHMM OT ToKa. MarHUTHbBIA MOMEHT TOKa, ero He3aBNCUMOCTb OT
Bblbopa Hayana koopamHart. ['MpoMarHMTHOEe OTHOwWeHUe. MarHUTHbBIA MOMEHT NIOCKOrO NMHERHOr0
TOKa. OHeprus cTatmyeckoro MarHUTHoro nonsi. CobCTBeHHas aHeprusi TOKOB 1 SHEPrus
B3ammogerncTeus Tokos. Cuna, oencTeyowas Ha NOCTOSHHbIA TOK BO BHEWHEM CTaTUYECKOM
MarHMTHOM none; NoTeHUmManbHasa PyHKUNS 01 Cuibl. DHEPrUs TOKA BO BHELWHEM CTATUYECKOM
MarHMTHOM none. SHeprusa B3aMMoOeCTBUS OBYX MarHUTHbIX MOMEHTOB. YCpeaoHeHne ypaBHEHWUN
MakcBenna B BEWECTBE; YPaBHEHNS MArHUTOCTaTUKW. ONEMEHTapHbIE TOKM B BELWECTBE (T.H.
MONEKynsipHble TOkM). BekTop HaMarHM4eHHOCTW BelecTBa. BoipaxeHne 06 bEMHON MNOTHOCTN 1
NMOBEPXHOCTHOM NIIOTHOCTY 3NIEMEHTAPHbIX (MONEKYNSPHBIX) TOKOB BelecTBa Yepes3 BEeKTop
HaMarHNM4eHHOCTU. [ paHnyHble COOTHOWeHNS ans Bektopos H n B. Cesa3b BekTopos H 1 B
(MaTtepmanbHble COOTHOLWEHMWS); MarHUTHas BOCNPUMMHYMBOCTb Y MarHUTHas NPOHULLAEMOCTb Cpelbl;
AnamarHeTuku, napamarHeTmku, CUibHbIe MarHeTukKn. YpasHeHne ans BeKTOPHOro noteHumnana s
cryyae n30TpOrnHbIX O4HOPOOHbIX Cpea.

Tema 4. OCHOBHbIe 3aKOHbI U YPaBHEHUsA TeOpUn INEKTPOMarHMTHOro nons B BeLl.ectBe.
3HeKTpOMarHVITHbIe BOJIHbI U UX N3Ny4eHue.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

YcpenHeHune ypasHeHuin Makcsenna B Bewectse. CooTHoweHns ans sektopos E, D, H, B Ha
rpaHuue cpef. 3aKkOH COXpaHeHUs aHeprnn. BeKTOpPHbINA 1 CKanspHbIA NoTeHumnanbl
9NEeKTPOMarHUTHOro nonsi. HeoAHO3Ha4YHOCTb BBEAEHMS NOTEHLUMANOB (KannbpoBoYHas, nnm
rpagMeHTHas, MHBAPUAHTHOCTb 3aNekKTpOoMarHUTHoro nons). YpaeHeHus danambepa ons
noTeHumanoB; kannbposka JlopeHua. [nockne anekTpoMarHNTHbIE BOMHbI B HEMPOBOASINX Cpenax.
lMnockne MoHoXpoMaTtuyHble BOMHbI. CnoxeHne AByX NMHENHO NONSpPU30BaHHbIX MOHOXPOMATUYHbIX
BO/IH OMHAKOBbIX YaCcTOT, berywmx B 04HOM HanpaeneHnn. 3atyxaHme MOHOXPOMAaTUYHOWN BOMHbI B
npoBoasuwen cpene. 3anasabiBatolwme NoTeHunanbl Kak pewenns ypasHeHun Janambepa. MpuHumun
NPUYMHHOCTW. MI3nydyeHne aneKkTpoMarHUTHbIX BOSH B 3N1EKTPUYECKOM AMMNONbHOM NPUGANXeHun.

Tema 5. CneumanbHasi Teopunss OTHOCUTEJNIbHOCTM.
YCTHbIVI ornpoc , npnMepHble BOMNPOCHI:
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MocTynatbl SitHwWTenHa. OTHOCUTENBHOCTb OAHOBPEMEHHOCTU. [1peobpa3oBaHus JlopeHua.
CokpaueHne gemxyuierocs macwraba n 3amensieHne xoaa OBUXYLLMXCS 4acoB. 3aKOH CNOXEHUS
CKOPOCTEN B TEOPUU OTHOCUTENBHOCTU. Teopus OTHOCUTENBHOCTU U NPUYNHHOCTb. PensaTnBncTckui
NHTepBan. YeTbipéxmepHas popMynmpoBka omsnyeckmnx 3akoHoB. Pensatuemncrckas kuHemartmka.
4-papmnyc BEKTOP, COBCTBEHHOE BpeMSsi, 4-CKOPOCTb, 4-yCKopeHune. PensituBuctckas auHamumka.
YpaBHeHne MuHkoBckoro. @opmyna SiiHWTERHA 415 3Heprum cBobo4HOM YacTumubl.
YnbTpapensatuBNCTCKUA N HEPENATUBUCTCKUIA Npenenbl. PensatusncTckas anekTpoanHamumka.
CobcTBEHHAs MNOTHOCTb 3apsaa. 3akOH COXpaHeHus 3apsaa u npeobpasoBaHne 06 bEMHON
MNOTHOCTM 3apsaa. 4-NNOTHOCTb TOoKa, 4-noTeHuman. YpasHeHus Janambepa ons noTeHumnanos v
kannbposka JlopeHua B 4eTbipéxMepHoi hopme. [NpeobpasoBaHus noTeHumManos. TeH30p
3NeKTpoMarHnTHoro nons. NpeobpasoBaHus nonei. Penstnencrckme nHBapuaHThl
9NEKTPOMarHUTHOro nons. NoteHumansl N HANSXEHHOCTU 3NEKTPOMArHUTHOrO Nons BbICTPO
OBUXYLENCs 3apsaXeHHOM YyacTuubl. YpaBHeHus Makcsenna B 4eTblpEXMepPHOW popme. 4-BONMHOBOM
BekTop. ekt Jonnnepa n abeppauns ceeta. YpaBHeHUe OBUXEHUS, yHKUMK JlarpaHxa u
FaMunbTOHA OGBICTPO OBUXYLENCS YacTULbl B 3N1EKTPOMArHNTHOM MoJe.

Tema 6. MoarotoBka K NMCbMEHHOW KOHTpoNbHOM pabote No 1.
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. bBatbiruta n N.H. TonTbirmHa: 3agayu no
mMaremaTtn4yeckoMmy annapary Knaccm4eckon anektpoamHamumkm, Homepa 1-5, 8, 9, 12-16, 37-52, 55,
56, 58, 59, 61, 62.

Tema 7. NMoarotoBka K NMCbME@HHOW KOHTponbHOM pabote No 2.
KOHTpONbHas paboTa , NpUMepHbIe BONPOCHI:

3anauym n3 "CbopHuka 3apad no anektpoanHamuke" B.B. Batbiruta n U.H. TonTbirvHa: 3agayu no
aneKTpocTaTvke B BakyyMe 1 B BelecTBe, HoMepa 69, 71-82, 85, 94, 95, 98, 129-133, 142-144, 146,
181-185.

Tema 8. MoarotoBka K NMCbMEeHHOW KOHTponbHOM pabote No 3.
KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:

3anaum n3 "CbopHuka 3apad no anektpoanHamuke" B.B. batbiruHa n U.H. TonTbirmHa: 3agayu no
MarHuTocTatuke B Bakyyme U B BellecTBe, Homepa 241-248, 257, 262, 263, 267, 276, 3aga4n no
9NEeKTPOMarHUTHbIM BOMIHAM U NepeMeHHOMY 3/IeKTPOMarHMTHOMY nosnto, Homepa 399-401, 726, 728,
731,732, 738, 739;

Utorosas cpopmMa KOHTponsi
9K3aMeH (B 5 cemecTpe)

[MpuMepHbIe BOMPOCHI K UTOroBOM (POPME KOHTPONS
Bunert 1.

dnekTpoanHamumka B BakyyMme (MUKPOCKONMUYEecKas anekTpoanHammuka): obobweHme
aKCnepuMeHTaNnbHbIX PakToB, ypaBHeHUs Makcsenna.

Bunert 2.

3akoH coxpaHeHus aHeprun. MpaHnyHble COOTHOLWEHNS Ans BekTopos E 1 H (cooTHoWweHus ans
BekTopoB E 1 H Ha 3apsiXeHHO NOBEPXHOCTU, MO KOTOPOW TEYET NOBEPXHOCTHbIN TOK).

Bunert 3.

BekTOpHbI 1 ckanspHbIil noTeHumansl. HeooHO3HAYHOCTb BBEAEHNS MOTEHLMANOB (KanmbpoBoyHas,
NN rpagueHTHas, MHBAPUAHTHOCTb 3NEKTPOMArHNTHOro nons). YpasHeHns Oanambepa ons
noteHunanos. Kannbposka JlopeHua.

Buner 4.

OnekTpocTaTtuka B BakyyMe (MUKpOCKonuyeckas anektpoctatuka). HanpsakEéHHOCTb U noTeHuman
06 bEMHOr0, MOBEPXHOCTHOIO M NIMHENHOrO pacnpeneneHnii 3apsaanos. YpasHeHme NyaccoHa.
Henbta-goyHkuna Oupaka.

Buner 5.

Myanmnoanoe pasnoxeHne aneKTpocTaTnyeckoro noteHumnana.: Ky)'IOHOBCKVIIZ, OMNONbHbIN N
KBa,El,pyI'IOﬂbeIIZ YieHbl.
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Bunert 6.

3Hepr|/|$| ANEKTPOCTaATNHECKOro nons. CobcTBeHHas 3Heprnsa noacnucTeM 1N aHepruns B3aMMOOenCcTBumSA
noacCuUCTEM.

Bunet 7.

Cuna, ﬂ,eVICTByIOU.laFI Ha CUCTEMY 3apsAn0B BO BHEWHEM 3NEKTPOCTATUYECKOM none; noteHunanbHas
prHKLl,I/IFI Ons CUnbl. 3Hepr|/|9| Mason CUCTEMbI BO BHELIHEM ANEeKTpoCTaTn4eCKOoM none. SHeprvm
TO4Ye4YHOro gunosisi BO BHEWHEM MnoJe. 3Hepr|/|9| B3aMMOOenCTBMSA OBYX avnonen.

Buner 8.
OnekTpocTaTtuka B BewecTBe (MakpoCKonmyeckas anekTpoctaTunka).
Bunet 9.

[MpoBoaHMKM N onanekTpukn. ['paHuua mexay ananekTpukamu. ['paHuLa mexay npoBOOHUKOM Y
ON3nNeKTpukoM. TunmyHas 3agada 31eKkTpocTaTtMky NPOBOLAHMKOB U ON3NEKTPUKOB, €OUHCTBEHHOCTb
eé peweHns. CooTHOWeHMS B3auMHOCTN ['puHa. NoTeHuunanbHble 1 EMKOCTHbIE KOIQIOULIMEHTDI.

BuneTt 10.

MarHuntocTaTuka B BakyyMe (MMKpOCKOMMYyeckas MarHutocrtatmka). YpaBsHeHne ons BEKTOPHOro
noTeHuUmMana n ero pelweHune. BekTopHblil noteHuman 06 bEMHOro, MOBEPXHOCTHOIO U IMHEAHOMO
TokoB. Popmyna buo-Casapa-/lannaca.

BuneTt 11.

BGKTOprII7I noTeHunan n MarHnTHoe none Ha 60nblUOM pPacCTogaHUM OT TOKa. MarHuTHbIA MOMEHT
TOKa, ero He3aBMCUMOCTb OT Bbl60pa Ha4yana KoopaunHar. MarHUTHbIA MOMEHT MIOCKOrO IMHENHOrO
TOKa.

Bunet 12.

SHeprvm cTaTnyeckoro MarHuTHoro nonst. CobcTBeHHas SHeprns ToKoB N SHepruns B3aMMOLENCTBUSA
TOKOB.

Bunet 13.

Cwuna, gelcTBytowas Ha NOCTOSIHHbIV TOK BO BHEWHEM CTaTU4E€CKOM MarHUTHOM MONe;
noTeHUnanbHas EYHKUMSA ONs CUNbl. DHEPrvsl Toka BO BHEWHEM CTaTUYeCKOM MarHWTHOM Mone.
OHeprus B3aMMoOencTBns ABYX MarHUTHbIX MOMEHTOB.

Bunert 14.
MarHuntocTaTuka B BelWECTBE (MakpoCKonuyeckas MmarHMTocTaTmka).
Bunert 15.

OnekTpoanHaMmnka B BEWECTBE (Makpockonmnyeckas anektpoamHammka). CooTHOWEHMS Ang
BekTopos E, D, H, B Ha rpaHuue cpen. 3akoH COXpaHEHMS QHEPTUM B MAKPOCKOMUYECKOW
anekTpoanHamuke (T.e. A5 SNEeKTPOANHAMUKN B BELLECTBE).

BuneT 16.

BekTOpHbIN 1 CKanspHbI NOTEHUManbl B MakpoCKOMMYeCcKon anekTpoguHamumke (T.e. ons
9NEeKTPOANHAMUKN B BelwecTBe). HeooHO3HAYHOCTb BBEAEHMS NOTeHUmanoB. YpasHeHms Janambepa
ans noteHumanos. Kannbpoeka JlopeHua.

Bunet 17.

lMnockwne aNeKTpoMardnTHble BONMHblI B HEMPOBOOALWNX Cpenax. [Mnockune MOHOXpPOMaTU4HbIE BOJIHbI.
CnoxeHue OBYyX NIMHENHO nonapn3oBaHHbIX MOHOXPOMATNYHbIX BOJIH OANHAKOBbIX 4aCTOT, 6eryumx B
OJQHOM Harnpas/ieHUN. 3aTyxaH|/|e MOHOXpOMaTI/I'-IHO|7| BOJIHbI B I'IpOBO,D,FIU.I,eI7I cpene.

Bunet 18.

3anasgblBatolme noTeHumanbl Kak pelweHust ypasHeHnin Janambepa: npoBepka aToro goakra ¢
NCroNb30BaHNeM d-goyHKLMKN 1 6e3 HEE; MpoBepKa BbINoNHEeHNs kanmbposku JlopeHua.

Bunet 19.
N3nyyeHne anekTpoMarHUTHbIX BOH B 3/IEKTPMYECKOM AUMONBbHOM MPUBInMXeHNN.
Bunet 20.
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CneunanbHas Teopust oTHocuTenbHocTW. NocTynatel SiiHwTekHa. Npeobpas3oBaHus JlopeHua.
CokpauweHne gemxyuierocs macwraba n 3amenneHne xona OBUXYyLWMXCS YacoB. CnoxeHune
CKOpOCTEN B CreumanbHOM TeoOpun OTHOCUTENTbHOCTU. PensTMBNUCTCKUIA UHTepBan.

Bunet 21.

4-paanyc-BekTop, 4-CKOPOCTb, 4-UMnynbC, 4-yckopeHue. YpasHeHne MuHkosckoro. dopmyna
OiHWTEeNHa ans aHeprum cBoboaHOM YacTuubl. 4-NNOTHOCTb TOKa, 4-noTeHuunan. YpaBHeHmne
HenpepbIBHOCTY, ypaBHeHUs [Janambepa onst noTeHumnanos n kanmbposka JlopeHua B 4-MepHOM
Buae. NpeobpasoBaHus NOTEHLUNANOB.

PernameHT 6annbHO-peinTuHroBoi cuctembl (BPC) No NpakTUYeCKUM 3aHATUSIM 1 CaMOCTOATENbHOW
paboTe B cemMecTpe:

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

MpuMepbl 3aaay KOHTPONbHOM paboTbl No 1:

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

MpumMepbl 3aaay KOHTPONbHOW paboTbl No 2:

1) HanTtn noteHuman n HanpsaXéHHOCTb 3NeKTPOCTaTUYECKOro Nnosis, Co34aBaeMoro KpyrosbiM
UMIMHOPOM paguyca R, paBHOMEPHO 3apsiXeHHbIM Mo 06 bEMY 1 MO NOBEPXHOCTM (3apsa eaVHULbI
ONVHbI LunuHapa 3ajaH).

2) Haiit noTeHuman n HanpsixXéHHOCTb 3N1eKTPOCTATMHECKOro Nossl, CO34aBaeMoro Wapom paguyca
R, 3apsia q KoToporo pacnpenenéH paBHoMepHO Mo 06 bEMy 1 MO NOBEPXHOCTM Wwapa. HaiTtu
3MEeKTPUYECKYIO SHEPT IO ANS 3TVX pacrnpeneneHunii.

3) BeckoHeyHbIV LunMHApP paguyca R 3apsixeH no o6bemy ¢ NIOTHOCTBIO A*rn, roe A - NOCTOSHHAS,
r - pacctosiHne 40 ocu unnnHgpa. Haitn noteHuman n HanpsikXeHHOCTb 3NEKTPUYECKOro Nonst BO
BCEM MPOCTPAHCTBE, a TakXe 9NeKTPOCTATUYECKYIO SHEPTrUIO, NIOKATM30BaHHYIO BHYTPY (bparmMeHTa
uunuHgpa onvHbl h. B oTBeTe KOHCTaHTy A BblpasnTb Yepes 3apsam e ANHUUbI ONVHbI LunuHapa.

4) Wap pagmnyca R 3apsixeH no 06bemy ¢ NAOTHOCTbIO A*r*n, rae A - NOCTOsIHHAS, I - pacCTosiHME A0
LUeHTpa wapa. Hantn noteHuman n HanpsXXeHHOCTb 3NEKTPUYECKOro nons BO BCEM NPOCTPAHCTBE, a
TakXe 9NeKTPoCTaTUYECKYHO Hepruto. B oTBeTe KOHCTaHTY A BblpasnTb Yepes 3apsaq wapa g.

5) Bapsn pacnpenenéH caepuyeckn-cMMMeTPUYHO Bo BCEM 00 bEMe (NNOTHOCTL - 3adaHHas
JOYHKLMA pacCcTosaHNS r). Bbipasantb anektpoctaTnyeckuini NoTeHuman u HanpsxXEéHHoCTb
3N1eKTPMYEeCKOro nons B BUAE OQHOKPATHbIX MHTErpanos Mo f.

6) Bbluncnntb HANPSAXEHHOCTN SNEKTPUYECKOro Mo TOYEYHOro AMnons ¢ ANNONbHbIM MOMEHTOM p.
Haltn cunosble NUHUA.

7) HanTtn noteHuman anekTpocTaTtuyeckoro rnons NMHenHoro keagpynons (3apsabl g, -29, q
pacrnonoXeHbl HA OCK Z Ha PACCTOSHMM b Apyr OT Apyra) C TOYHOCTbIO 40 KBaAPYNObHbIX
cnaraemblix BK/IHOYUTENbHO.

8) HainTtn noTeHuman anekTpoctaTnyeckoro nons Nnockoro keaapynons (3apagbl +q v -q
pacnonoXeHbl MONepPeMeHHO B BepLIMHAX KBagpaTa Co CTOPOHOM b) ¢ TOYHOCTbIO A0 KBALPYMOMbHbIX
cnaraeMbliX BK/TIOYUTENbHO.

9) To4YeyHbIn 3apsn g pacnosioXeH Ha MAOCKOM rpaHuue pasnoena aByx ooHOpPOOHbIX 6EeCKOHEYHbIX
ON3NEeKTPUKOB C 3a0aHHbIMU ON3NEKTPUYECKUMIN NMPOHNLAEMOCTSAMN. Hantn noteHuunan,
Hal'lpﬂ)KéHHOCTb N NHOYKUWIO 3NEKTPUYHECKOIro noss.

10) UeHTp npoBoasawmin wap paguyca R ¢ 3apsanom q pacnonoXeH Ha niockom rpaHuiue pasnena
LBYX OQHOPOOHbIX BECKOHEYHbIX AN3NEKTPUKOB C 3aAaHHbIMU ON3NEKTPUHECKUMU
NPOHMLAEMOCTAMWU. HalnTn noTeHuman, HaNnPsXEHHOCTb U NHAYKUUIO 3N1EKTPMYECKOro rnons.
OnpepnennTtb NOBEPXHOCTHYIO MAOTHOCTb 3apsaa wapa U NOBEPXHOCTHYIO NIOTHOCTb CBA3aHHbIX
3apsaa0B, BO3HUKIMX B ANANEKTPUKE HA NOBEPXHOCTM Wwapa.
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11) MpocTpaHCcTBO Mexay obknagkamm coepmuyeckoro KoHaeHcaTopa YaCTMYHO 3anofiHEHO
LV3NEKTPUKOM, PACMONOXEHHbIM BHYTpY TenecHoro yrna W ¢ BeplwmnHoi B LeHTpe 0bknamnok.
Panwnycbl 06knagnok a n b, npoHuuaemocTtb onanekTprka 3agaHa. Hantn EéMKocTb KoHoeHcaTopa.

12) OoHOPOAHBIV AM3NeKTPUYECKMiA Wwap paanyca R paBHOMEPHO 3apsiXeH Mo 06beMy, NMONHbINA
3apsaL ero paseH g, MPOHULAEMOCTb Wapa u3secTHa. [1poHMLAeMOCTb OKpyXatoLwen cpelibl paBHa
Ar, roe A - NOCTOSIHHAS, r - pacCTosHWE A0 UeHTpa wapa. Hantm HanpsXXeHHOCTb 9N1eKTPUYECKOro
nons BO BCEM MPOCTPAHCTBE M pacnpefeneHve CBA3aHHbIX 3aps10B B CUCTEME.

13) To4eyHblit 3apsan q HAXOAUTCS B OAHOPOLHOM AN3INEKTPUKE C 3a4aHHOM NPOHULLAEMOCTbIO Ha
PacCTOSIHUK a OT MNOCKOM rpaHuLbl 6eCKOHEYHO NPOTSXEHHOro NPoBoAHMKA. HaliT noTeHuman v
HanpPsXXEHHOCTb SNEKTPUYECKOro Monsl B AMSNEKTPUKE, pacnpenenenne nHoyunmpoBaHHbIX 3apsaoB
Ha rpaHuLe OManekTprka v NPOBOL4HUKA, CUY, AEACTBYIOLWYO Ha 3apsid g.

14) Haiitv aHepruio B3aMmMogencTens AByx OUnNonen n cuny, 0encTeyowyo Ha OOUH U3 HUX CO
CTOPOHbI ApYroro.

MpumMepbl 3aaay KOHTPONbHOM paboTbl No 3:

1) HainTn MarHuTHOE none, MarHUTHYIO MHOYKLUMIO U BEKTOPHbIV NOTEHUMan NPsSMONMHENHOro
6eckoHe4HOro Toka J, Tekylero B cpeae C 3aAaHHON MarH1THON NPOHULIAEMOCTbIO.

2) Haiitn BeKTOpHbI NoTeHumMan n MarHUTHOE none, co3gasaemble ABYMS MPSMONMHENHbIMY
napannenbHbIMU TOKaMy OONHAKOBOW BENUYMHDBI J, TEKYLWNMY B NPOTUBOMNONIOXHBIX HAMPAaBIEHNSIX.
PacctosiHne mexay Tokamm 2a. MarHuTHas npoHMUaeMocTb cpelbl 3aaaHa.

3) Oﬂpe,ﬂ,eﬂl/ITb HaI'IpH)KéHHOCTb MaArHMTHOIro NonsA NIOCKOCTHU, No KOTOpOI7I I'IpFIMOﬂI/IHGVIHO TEYET TOK,
paBHOMEPHO pacnpeuenéHHbm Nno NOBEpPXHOCTN C I'IOBerHOCTHOVI NNOTHOCTbIO i. 3aTem onpenennTtb
HaI'IpH)KéHHOCTb MarHUTHOro noJisd, Co34aHHOro OsyMms napaninenbHbiIM NMNOCKOCTAMA, MO KOTOPbIM
HpﬂMOI‘IVIHeVIHO TEKYT TOKM C 0ANHaKOBbIMA NOBEPXHOCTHbIMU MNOTHOCTAMN I, paccMmoTpeB OBa
cny4yas: (a) TOKW TEKYT B MPOTUBOMONIOXHbIX HAMPAaBTIEHUAX; (6) TOKWM HanpasJieHbl 0QNHAKOBO.

4) Boonb NpsiMONMHENHON 6ECKOHEYHO ANIMHHO MONOCKM WNPWHOM b TEe4ET NOBEPXHOCTHbIN TOK,
PaBHOMEPHO pacnpelenéHHbIi rno eé WwnpuHe, cuna Toka J. (a) Hantm HanpsaXxXEéHHOCTb MarHUTHOMO
NONs B OKPYy>XatoWweM NpocTpaHCcTBe, pa3bue Nonocky Ha 6ECKOHEYHO Yy3KMe MNONOCKN 1
NPOCYMMMPOBAB VX HANPSXXEHHOCTU (HAaNPSXXEHHOCTb NPSMONNHEAHOrO BECKOHEYHOrO TOKa cYmTaTh
n3secTHoi). (6) NMpoBepuTb, 4TO Ha BOMbWOM PACCTOSIHUM OT MOMOCKN MAarHUTHOE Noie COBNanaeT ¢
rosfiemM NpsIMoNMHeHoro 6eckoHe4Horo Toka. (B) Nokasatb, 4TO MarHUTHOe none B6nn3un
LEeHTPanbHOWM YacTu MONIOCKK SBNSAeTCS OLHOPOOHbBIM (COBManaeT C MarHUTHbIM MOJIEM NAIOCKOCTH, MO
KOTOPOM TEYET TOK, PAaBHOMEPHO pacnpeenéHHbIN o NoBepPXHOCTH).

5) Oﬂpe,ﬂ,eﬂl/ITb BO BCEX TOYKaAxX NMpocCTpaHCcTBa H8.I'Ip$|>KéHHOCTb MarHMTHOro noJisd, MarHTHYo
NHOYKUNO N BeKTOprIVI noTeHuman, co3aaBaeMble TOKOM J, TeKylWwnMm no 6eCKOHe‘-IHOMy
LNnHOpn4eckKoMy npoBoOHUKY KPyroBoro ce4eHuns paounyca R (TOK paBHOMEPHO pacnpe,u.enéHHb|M
no njouwannu cequvm). MarHuTHble NPOHMUAEMOCTN NPOBOAHMKA N OKPYyXatkwero nposoaHNK
BewecTBa 3a4aHbl.

6) Mo noBepxHOCTW UMAMHIOpUYeckoin obonoykm paauyca R1 Te4ét Tok cunoi J, paBHOMEPHO
pacrnpenenéHHbI Mo OKPYXHOCTW CeYEHUS. BHYTpM UMAMHAPUYECKOn 060N0YKN HAXOAUTCS
KoakcuasbHbIiA C Held NpoBoa paanyca R2, no koTopomy TeYET B 0O6paTHOM HaNpaBfEHUN TOK Takoi
Xe Ccunon J, paBHOMEPHO pacnpenenéHHbli o nnowaam KpyroBoro cedeHns. MarHnTtHas
NPOHNLAEMOCTN BCEX BewecTB 3aaaHbl. Onpenenntb HaNPAXEHHOCTb MarHUTHOMO NOMS, MarHUTHYHO
WHOYKUMIO N BEKTOPHbIA NOTEHUMAaN BO BCEX TOYKAX NPOCTPaHCTBA.

7) Mo npoBoAHUKY, NpeacTasnstowemMy coboin 6eCKOHEYHbI LMANHAPUYECKUIA CNOMA (BHYTPEHHWNIA
pagouyc R1, BHewHunin R2), Te4éT TOK crnoit J, paBHOMEPHO pacnpenenéHHbIi Mo Nnowanm ceyeHums.
OnpenennTb HanPsXXEHHOCTb MAarHUTHOTO MO, MarHUTHYIO MHAYKLMIO U BEKTOPHbIV NOTEeHLMan Bo
BCEX TOYKax NpocTpaHcTBa. MarHWTHbIE NPOHNLAEMOCTM BCEX CPEL CYMTATb 3a4aHHbIMU.

8) BblunCNNTb MarHWTHbI MOMEHT 3apSXXEHHOTO Wapa ¢ 3apsioM , Bpallatowerocs BOKpyr 04HOro
3 CBOMX OMaMeTPOB C 3a4aHHOI YrNoBOV CKOPOCTbI0. PaccMoTpeTb cnydan paBHOMEpPHOro
06BEMHOrO 1 NOBEPXHOCTHOIO pacnpeaeneHunii 3aapsaa.
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9) 3anucatb OekapToBbl KOMNOHEHTbI BEKTOPOB E 1 H ong nnockon MOHOXpoOMaTUYHOW
9N1eKTPOMarHUTHOWM BOJHbI 4YACTOThl W, PACMPOCTPAHSIOWENCS B cpefe C 3a4aHHbIMU
ON3NEKTPUYECKON N MarHUTHOM MPOHNLAEMOCTSMU B MONOXUTENbHOM/OTPULATENBHOM HanNpPaBneHnum

ocu x/y/z n NoNApU30BaHHOW MO KPyry BNpaso/BNeBO (HanpasneHne nonspusaumm "snpaso”, "Bneso”
onpenenseTcs BpaleHneM npasoro BMHTa, HanpasneHHOro no BOSIHOBOMY BEKTOPY.)

10) B npoBoasiwei cpene pacnpoCTpaHseTcs Naockas MOHOXpoMaTMyHas BonHa. Belumcnutb
CpenHWiA NOTOK SHEpPrun Yepes NoBepxHOCTb Kyba, pébpa KOTOpOoro napannenbHbl HanpaBneHMIo
pacnpocTpaHeHns BOMHbI. [1okasatb, 4TO 3TOT NOTOK PABEH CPeHEN MOWHOCTM NOTEPb Ha
LXOYNeBo Tenno.

KomneTteHuun obyyatowerocs, nepedncneHHble B pasaene 3 AaHHOM nporpammel, nprobpeTatoTcs
nocpeacTsoM pasbopa 1 npopaboTku NeKLUMOHHOrO MaTepuana, nocpeacTBOM paboThl BO BpEMS
ayMTOPHbIX 3aHSATUIA 1 NOCPEACTBOM CAMOCTOATENbHOM PaboTbl, NPeayCMOTPEHHbIX Y4eBOHbIM
nnaHoM.

7.1. OcHOoBHas nuTeparypa:

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

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

3. Bacunbe A.H. Knaccuyeckas anekTpoamHamumka. [9nekTpoHHblin pecypc] BXB-MNetepbypr. 2010.
- 276 c. Pexxum poctyna: - http:/znanium.com/bookread.php?book=350602

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

7.2. lononHutenbHasa nuteparypa:

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

2. BatbirvH B.B., TonTbirvH. I.H. C60pHMK 3apa4y no anekTpoarMHaMmnke 1 cneunanbHon Teopum
OTHOCMTENBbHOCTW. [OnekTpoHHbIN pecypc] CI16. "Manb". 2010. - 480 c. Pexum poctyna: -
http://e.lanbook.com/view/book/544

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

MeTtooundyeckue matepuanbl kadenpbl TeopeTndeckon pusmnkn Ky -
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
Caiit HayuHoi 6ubnunotekm um. H. L. Jlobauesckoro - http://kpfu.ru/library

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHVe AnCUMMNVHbI "SnekTpoanHammka" npeanonaraet NCnonb3oBaHne Cnemytowero
MaTepuanbHO-TEXHNYECKOro obecrneyeHus:
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToAn4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHoi cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocyapCTBEHHbIX OpraHoB, Npenogasartener Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHW 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEann, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHbie Nnepruognyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee spems 965C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMAM pefepanbHbIX roCyAapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenocTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Nepuoanyeckmx N3aaHnim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N HayYHbIM
nepuoan4yecknm n3aaHnsam no MakCManbHOMY KONMMYeCTBY NPOdOUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

YyebHas ayautopust onst npoBeaeHns NEKUNOHHbBIX U NPaKTUYECKUX 3aHATUIA ¢ Hann4nem 60onbLoi
LOCKW ONs NTUCbMa MENOM UM MapKepPOoM.

Mporpamma coctaeneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHuto 011800.62 "Pagunodumaunka” n npodgounio noarotoskn CneunanbHbie
paguoTexHn4eckmne CUCTEMBI .
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