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Mporpammy oncuunnuHbl paspaboTan(a)(u) ctapwuin npenonaeatens, 6/c PycaHoea W.A. Kadenpa
obwer gomamkm OTaenexHne pusnkn , IARusanova@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

YyeHune 06 anekTpuy4ecTBe U MarHeT3Me SIBASIETCS YacTbto Kypca obuwei nsmkn. B Hem nayyarorcs
3NEKTPUYECKME N MArHUTHbIE SIBNIEHNS, BCTPEYAOWMECS B MPUPOAE, NMPUYEM BbISICHEHNE CYTU STUX
sBNeHniA 6a3npyeTcs Ha OCHOBHbIX MONOXEHMSX ornocodomu, bnarogaps Yyemy oopMmnpyeTcs n
MaTepuanmcTnyeckoe MMponoHMMaHme. Puanyeckre 3akoHbl ANEKTPUYECKNX U MArHUTHBIX SBNEHWI
cnyxart Ha 6naro 4enoBe4ecTBy, Y NPUMEHSIIOTCSA NPY PELLEHNN NPAKTUYECKUX 3a8ay, 3HAYUMbIX AJ1s
Hayku, MPOMN3BOACTBA W XO3ANCTBEHHON AEATENbHOCTA. DNEKTPUYECKUE U MATHUTHBIE SIBNEHMS, UX
3aKOHbI, leXaT B OCHOBE MHOTMX TEXHONOMMYECKUX NMPOLLECCOB NPON3BOACTBA, HAXOAAT WNPOKOE
NPUMEHEHUNE B NCMONb30BAHNM HEAP ONS HYX[ YeNoBe4ecTBa 1 AN NX NCCNELOBAHUS.
ONeKkTpOMarHNTHbIE SIBNIEHUS U MPOLECCHI UTPatoT BaXHY POfb B BUONOrnK, B CENbCKOM XO3SACTBE.
3HaHWe 3NeKTPUYHECKMX N MArHUTHBIX IBNEHUA HEOOX0AMMbI AS1 MHOMMX MPOdOECCUiA, KOTOpbIE
6a3unpyroTCs Ha y4eHUM 00 3NEeKTPUYHECTBE U MarHeTn3aMe. ST0 NO3BONSIET XapakTepn3oBaTh AaHHbIN
KYPC Kak OCHOBY NS MHOTUX NPOCYECCUIA, pa3BUBAIOLWMIA NPU €ro N3YHEHUN UHTEPEC K PasnNYHbIM
BuOam gestenbHocTu. Llenb npenonaeaHus Kypca (PelweHve 3anay NoBbIlWEHHOM CNOXHOCTU MO
3NEKTPUYECTBY M MarHeTU3My) 3aKkNlo4aeTcs B TOM, 4ToObl OBECTW [0 CTyAeHTa - Oyaylwero
npenonasatenst PU3nKM - yueHne ob anekTpn4YecTBe 1 MarHeTU3mMe B 10rMYeCcKoi
nocnenoBaTenbHOCT TEOPUUN 3TUX SIBNEHUIA U MPOLLECCOB, B CBA3W C APYrMK pasaenamv usmku,
00BACHSAS PU3NYEeCcKMe 3aKOHbI B MPAKTUHECKOM MPUMEHEHUN C UCMONb30BaHMEM 3a4a
NOBbIWWEHHOW CNOXHOCTK, YrnybneHHo paccmaTpmBas 0COOEHHOCTN OM3NYECKMX 3aKOHOMEPHOCTENA.

3apayamm n3yyeHust [aHHON AUCLMNANHDBI SBASKOTCS LOCTUXEHUE MOHUMAHUS (ON3NYECKON CyTH
3NEKTPUYHECKMX N MArHUTHBIX SBNEHWUIA, MaTEPUANIbHOCTM 3NEKTPOMAarHUTHOro nons. 910 faet
BO3MOXHOCTb CGDOPMMPOBATb OU3NYECKYO KapTUHY Mupa.

2. MecTo AMCUMNNUHDBI B CTPYKTYpe OCHOBHOWM o6pa3oBaTtefibHOW NporpaMmbl BbiCLLUErO
npodoeccnoHanbHOro o6pasoBaHus

DaHHas yyebHas aucumunnnHa BkntodeHa B pasaen ' b3+.B.10 MNpodeccroHanbHbI' OCHOBHOM
obpasosaTtenbHol nporpammbl 050100.62 Meparormyeckoe obpaszoBaHne 1 OTHOCKTCS K
ovcumnnnHam no Boibopy. OcBanBaeTcst Ha 2 Kypce, 4 cemecTp.

DaHHas yuebHas aucuunnnHa BkntoydeHa B pasaen ' 63+.1B.10 MNpodeccrnoHanbHbIi' OCHOBHOM
obpasosaTtenbHol Nnporpammbl 050100.62 Mepnarormyeckoe obpas3oBaHNe 1 OTHOCKTCS K
omcumnnanHam no Boibopy. OcBanBaeTcs Ha 2 Kypce, 4 cemecTp.

OcBoeHve Kypca HeobxoamnMo NS Pa3HOCTOPOHHEN NOArOTOBKM K MPOGIeCCUOHaNbHOM
NeATenbHOCTU, BKNoYaloWel Kak NpoBeAeHne oyHaaMeHTanbHbIX UCCNeaoBaHUi, Tak U NOCTaHOBKY
1 pelleHre NHXEHepHbIX 3a0ay.

CornacHo ®IOC 'TpeboBaHus kK 0693aT€NbHOMY MUHUMYMY COOEPXAaHNS OCHOBHOM
obpasoBatenbHO NPOrpamMmMbl AUMIOMMPOBAHHOMO CreuuanmcTa no HanpaeneHuo 'dnsmka’ CTyaeHT
LOMXEH B pedynbTaTte YCBOGHUS AMCUMUMAVHBI 'PelueHne 3aaa4 nosblEHHON CNOXHOCTY Mo
3NEKTPUYECTBY 1 MarHeTU3My' MeTb crneaytowme NnpeacTaBneHnst 0 U3NYECKNX 3aKoHax B
NpPakTn4eCckom nNpnMeHeHnn:

- 9nekTpocTaTnyeckoe rnone B Bakyyme.

- OnekTpocTaTtmyeckoe none nNpu Haam4ymm NPOBOLHMKOB.

- 9nekTpocTaTnyeckoe rnone npu Hanm4ymm OUaneKTPuKoB.

- OHeprus B3anMoLENCTBNS 3aPSAL0B U SHEPrns aNEeKTPOCTATUYECKOro NONs.
- [10CTOSIHHbBIV 3NEeKTPUYECKMI TOK.

- ONeKTPONPOBOAHOCTb TBEPABIX TEN.

- ONeKTPUYECKN TOK B INEKTPONUTax.

- ONeKTpMYecKunin TOK B rasax n B BakyyMme.

- [locTOsiHHOE MarHNTHOE Nnosne B BakyyMe.
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- MarHuTHoe none B MarHeTukax.
- SﬂeKTpOMaFHVITHaSI NHOYKUNA.

- SﬂeKTpOMaFHVITHOG none.

- KBasncraumoHapHble 3nekKTpruyeckue Lenm.

- aﬂeKTpOMaFHI/ITHbIe BOJIHbI.

3. KomneTteHuuu obyuaroierocsi, opMmpyembie B pe3ynbTate OCBOEHUSI AUCLUMIIUHDI

/mopynsi

B pe3ynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdobpoBka
LLincpp komnereHumu npuobpeTaemMon KOMNeTeHL U
OK-1 crnocobeH Ucnonb3oBaTh B NO3HABATENBHOW OESATENbHOCTY 1
(0bLWeKyNbTypHbIE NPOdECCMOHANBbHOM OesaTenbHOCTV 6a30oBble 3HaHWUS B obnacTu
KOMMeTeHuunn) MaTemMaTukn N eCTECTBEHHbIX HayK.
OK-6
n H NOrMYECKN BEPH
(0BUIEKYMbTYPHbIE cegc;06e OrMYeCKN BEPHO CTPOUTb YCTHYIO U MUCbMEHHYIO
KoMneTeHuunn) peHb.
OK-9 cnocobeH paboTatb ¢ MHGopMaumeli B rnobanbHbIX
(ObuwekynbTypHbie KOMMbIOTEPHbIX CETHAX
KOMMNeTeHuunm) P :
OCO3HAEeT coumanbHyl0 3HA4YMMOCTb CBOEe Byayuiei
OMNK-1 npogoeccumn, obnanaeT MOTMBAUMEN K OCYLLECTBEHWIO
n NOH 7 .
(MPOChECCMOHANbHBIE podoeccmnoHanbHon aestenbHocTn. CNocobHOCTb
KOMMETEHLN) OCYUECTBNATL NPOGIECCUOHANBHOE U NINYHOCTHOE
camoobpa3zoBaHve, MPOeKTNPOBaTh AanbHENWNIA
obpasoBaTenbHbIli MapLWPYT 1 NPOCECCMOHANBHYIO Kapbepy.
OriK-3
(npodpbeccmoHanbHble BNnageeT 0OCHOBaMM peyeBoit NPodpeccnoHanbHOM KynbTypbl.
KOoMreTeHuun)
OrK-4 CcnocobeH HECTM OTBETCTBEHHOCTb 3a pe3y/bTaTbl CBOEN
(MpOCPECCHOHANbHbIS npodpeccnoHanbHOM OeATeNbHOCTU i
KoMMeTeHuunn) P |
OINK-6 cnocobeH K NoAroToBKE 1 peAakTUPOBaHMIO TEKCTOB
(MpocpeccuoHanbHbie NPOCECCMOHANbHOro 1 coEmaanopsHaqmmoro conepxaHus
KOMreTeHuunn) P P '
cnocobeH peann3oBbiBaTh y4ebHble NporpamMmbl 6a30BbIX 1
MK-1 3NEKTUBHbIX KYPOB B PasnnyHblX 06pa3oBaTenbHbIX
(npodpeccunoHanbHble y4pexaeHunsX, MCNonb3oBaTb 6a30Bble TEOPETNYECKNE 3HAHUS
KOMMeTeHuunn) ONS peweHns NPpogoeccoHanbHbIX 3a4ad, PyKoBoAUTb
nccnepoBatenbcko paboTon obyyarowmxcs.
crnocobeH NpuMeHsTb Ha NpakTke 6a3oBble
AK-2 NpodecCcuoHasnbHble HaBblKK, COBPEMEHHbIE METOAMKN 1
TEXHONOTrNN, B TOM 4K N NH
(MPOCHECCUOHANbHBIE e6 onoruun, B To cne p doopmaLMoHHbIe, ONns
KOMMETEHLIN) obecneyeHns kayecTsa y4ebHO-BOCNMTaTENbHOTO NpoLiecca Ha
onpeneneHHoin obpa3oBaTeNibHOWM CTyNeHN KOHKPETHOrO
0bpazoBaTeibHOro yYpexaeHus.
MK-3 cnocobeH akcnnyaTnpoBaTb COBPEMEHHYIO (PUBNYECKYIO
nnapatypy u BaHM
(NDOCECCHOHANbHbIE annapaTtypy n 060pyanoBaHue, NPUMEHSATb COBPEMEHHbIE
METOAbl ANArHOCTUPOBAHWUS LOCTUXEHMNS 0ByHatOWNXCS W
KOMMeTeHuunn)
BOCMUTAHHMKOB.
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PacwmdobpoBka

npuobpeTaeMon KoMneTeHLMn
crnocobeH aHann3npoBaTb Pe3ynbTaTtbl HAYYHbIX MCCea0BaHWNIA
MNK-4 N NPUMEHATb UX NPU pelleHNN KOHKPETHbIX 06pa303aTeanb|x "
ncecnepnoBartenbCkmx 3anad, OCywecTBnAaATb negarorn4yeckoe
conpoBoOXAeHne npoueccos counanmaauum un
NPOdECCMOHANBHOrO camoonpeaeneHns obyyatowmxcs,
NOArOTOBKW MX K CO3HATENbHOMY BbiBOpy npodheccum.

MNOHMMAET, 4TO PyHOAMEHTaNbHOE 3HaHUE SIBNSIETCS OCHOBOA
KOMMbIOTEPHBIX HAYK, FOTOB MPUMEHSITb 3HAHWNSI TEOPETNYECKOA
CK-2 NHCPOPMATUKN, PYHOAMEHTANbHOM U NPUKNAAHON MaTeMaTuKim
LS aHanM3a U CUHTE3a MHADOPMALIMOHHBIX CUCTEM U
MPOLLECCOB.

LLndop komMneTeHLUH

(npodheccunoHanbHble
KOMNeTeHLmm)

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYLAEHT:

1. DONXEH 3HaTb:

B pe3ynbTaTe 0CBOEHUS ONCUUMNANHBLI CTYOEHT AONXEH 3HATb:

- pu3nyeckme 3akoHbl U TEOPUN C NPUMEHEHNEM aeKBATHOrO MaTemMaTn4eckoro annapara;
- KONMYeCTBEHHOE ONMcaHne CBONCTB MOOENbHbIX CUCTEM,;

- CTPOUTb OU3nNYecKne Moaenu;

- pewaTtb KOHKPETHbIe 3a4a4u 3a0aHHOM CTeNeHn CNOXHOCTU 1 aHann3npoBaThb Nonydatolwmnecs
peleHus.

2. IONXEeH yMeTb:

B pesynbtaTte ocBOEHWS AUCUUMNINHBI CTYOEHT OOMXEH YMETb:

- BblOENATb KOHKPETHOE OM3NYEeCcKoe codepXaHne B NpuknaaHbix 3agayax;

- MPUMEHATb O/ ONUCaHNsa PU3NYECKUX ABNEHNIA N3BECTHbIE OU3NYECKNe MOOEeNu;

- CTPOUTb MateMaTn4eckne MoSenun Onsg onnucaHus nNPoCTenLnX OU3NYECKNX SBNEHUI;

- onucbiBaTb PU3NYECKNE ABIEHUS M MPOLIECCHI, NCMONb3ys PUINYECKYIO HAYUYHYIO TEPMUHOMOIMIO;
- BNafeTb pasfiMyHbiMK criocobamy npenctaBneHns omanyeckon nHopMaumm;

- popmynupoBartb OCHOBHblE PU3NYECKNE 3aKOHbI U rpaHnLbl UX MPUMEHUMOCTH;

- YMeTb pelwarb 3a4a4u1 NOBbIWEHHON CNOXHOCTU U ONUMMNNAOHOIO YPOBHS.

3. DONXEH BnaneThb:
B pe3ynbTate 0OCBOEHNA OUCLUUNIINHBI CTYOEHT OO/TXEH Bnanetb:
- BnageTb CDVI3VI‘-IeCKVIM Hay4HbIM A3blKOM;

- Bblpaxartb (p3nYeCKyo MHPOpMaLMIO pa3nnyHbIM1 cnocobamm (B BepbasnbHOM, 3HAKOBOW,
aHanUTUYecKo, MaTeMaTNYeCKON, rpadoN4eckom, CXEMOTEXHNYECKO, 0Opa3HOW, anropuTMNUYECKO
tpopmax);

- faeartb ornpeneneHns OCHOBHbIX OU3NYECKUX NOHATUN U BENINYWH;

- ICNONb30BaTb MEXAYHAPOAHYIO CUCTEMY €ANHUL U3MepeHns gomandeckmx senndnH (C) npum
oun3nyecknx pacyetax n PopmMynnpoeke Pusnyecknx 3aKkOHOMEpPHOCTEN;

- B1laAeTb METOOOM OLEHKN nopsnka C*)VI3VI‘-IeCKVIX BENMNYNH NpK NX pacyeTax;

- BNafgeTb METOO0M pa3MepHOCTEn ON1S BbISBNEHUS OYHKLMOHANbHOW 3aBUCUMOCTU PU3NYECKMX
BEJINYVIH;

- ICNONb30BaTb YMNCNEHHbIE 3HAYEHNA (PyHOaMEHTaNbHbIX PPU3NYECKNX KOHCTaHT

- MPUMEHATb ONg onucaHnsa uanyeckmnx SABNIEHNIA N3BECTHbIE bumsndeckne monenu;

- CTpPONTb Marematndeckmne Mmoaenn gnya onncaHus I'IpOCTGVILIJI/IX pusmnyeckmnx SABNEHUN;

- onuncbiBaTb PU3NYECKNE ABNEHNS N MPOoLECChl, UCNOoNb3ysa PU3NYECKYIO HAY4YHYIO TEPMUHONOTUIO;
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- oopMynnMpoBaTb OCHOBHbIE PU3NYECKME 3aKOHbI U rpaHnLbl X MPUMEHUMOCTH;

- Nony4yaTb OTBETHI MPY PELIEHNN (PU3NYECKMX 3aay, TeMaTka KOTOPbIX COOTBETCTBYET
comepXaHuio Kypca;

- NPUMEHSATb 3HaHNE PUINYECKNX TEOPUM AN aHaNN3a HE3HAKOMbIX (PU3NYECKMX CUTYaLIMIA:
- CTPYKTYpMpOBaTb (OU3NYECKYO MHZOPMALIMIO, NCMOSb3Ys Hay4YHbIi METOL, UCCNef0BaHMS;
- NPOBOAUTb YACNEHHbIE PaCYeThl PUNYECKMX BENNYMH MPU PELIEHNN (PU3NYECKMX 3a4aM.

4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
B pesynbTtate 0CBOEHWNS OAMCLMMAVHBI CTYAEHT OOMTXEH OEMOHCTPUPOBATb CNOCOBHOCTb U
FOTOBHOCTb:

- K y4aCTuniO B uccnengoBaHmsX, CBA3aHHbIX C NpakTn4eCkKnM rnpmMMeHeHnem cp|/|3|/|quK|/|x
3aKOHOMepHOCTe|7| Ha OCHOBE pelleHnda 3anad NMOBbIWEHHOW CNOXHOCTK NO 9NEKTPpnYeCTBY N
MarHeTn3my,

- ONMUCbIBaTb PU3nN4eckme ABNEeHNS 1 NPoLECChl, UICNONb3ysa PU3NYECKYIO HaYy4YHYIO TEPMUHONOTUIO.

4. CTpyKTypa u conepxaHve oUCLUUNAUHBLI/ Moayns
Ob6was TpyooeMKoCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuu(bl) 72 Yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLMMAUHDIL: 3a4eT B 3 ceMecTpe.

CyMmMapHOo no oncumnanHe MOXHO nony4ntb 100 6annos, n3 HUX Tekywas paboTa oueHnaeTcs B 50
6annos, ntorosas coopma KoHTpons - B 50 6annos. MMHMManbHoe KONMYECTBO ANS AOMyCKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa u conepxaHue ayauTopHoi paboTbl N0 AucUUNIMHe/ MOLYNIO
TeMaTyeckuii NnaH GUCLUNNHBLI/MOAYNS

Bugabl n yachbl
Pasgen ayauTopHOM paborThbl,
Henens MX TPy A0EMKOCTb Tekywume dopmbl
N ‘D'"Kn"g;lr;;}r;”b'/ CeMechcemecrpa (B yacax) KOHTpoOns
Nekumu MpakTnuyeckuelabopartopHbie
3aHATUA pa601b|
Tema 1. Tema 1
' ) TecTupoBaHu

1.|9nekTpocTartmka. 3 0 0 4 0 ecTipoBanie

OnekTpuyeckoe none.

Tema 2. Tema 2.

MNoTeHuwan nons. YCTHbIN onpoc
2. 4

OneKkTpuyeckoe none B 3 0 0 0

ONaneKTpukax.

'II_'lema 3. Tema 3. KOHTPONbHas
3.| POBOAHIKN B 3 0 0 4 0 pa6ota

3NeKTPU4eCcKoM norne.

ONeKTPOEMKOCTb.
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Paspen
ducuunnuHbl/
Moayns

CemMecTp

Hepens
cemecTpa

Buabl un yachol

ay,oMTOpHOM paboThbl,

MX TPYAOEMKOCTb
(B yacax)

Nekuunn

MpakTnyeckuelllabopatopHbie

3aHATUA paﬁoTH

Tekywiue coopmbl
KOHTpOns

Tema 4. Tema 4.
[NocTOSAHHbIN
.|anexkTpuyeckunin Tok.
OneKTponpoBOAHOCTb
TBEPAbIX TEN.

NucbMeHHas
paboTta

Tema 5. Tema 5.
OnNeKTPMYECKNI TOK B
BaKkyyme 1 rasax,
"IKOHTaKkTHbIE SIBNeHus
OnNeKTPMYECKNIA TOK B
SNeKTponunTax.

YCTHbI onpoc

Tema 6. Tema 6.
OnekTpoMarHeTnam.
JencteBne MarHMTHOro
‘Inons Ha NPOBOAHUKM C

NucbMeHHOE
JomaluHee
3agaHue

TOKOM W OBUXYLWNACS
3apan.

Tema 7. Tema 7.
OnekTpoMarHuTHas
MHaykuma. MarHmTHble
CBOMCTBA BellecTsa.
CamounHaykums.

Tema 8. Tema 8.
OneKTpoMarHUTHoe
‘Inone. lNepeMeHHble
TOKM.

Tema 9. Tema 9.
ONeKTPOMarHUTHbIE
.[konebaHwms.
ONeKTPOMarHUTHbIE
BOJIHbI.

Tema . ITtoroeas
" |doopma KoOHTpONSA

TecTnposaHue

YCTHbIN onpoc

KoHTponbHas
paboTa

3ayet

NTtoro 36

4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. Tema 1. dnekTpocTaTuka. AnekTprnyeckoe nosne.

npakTudeckoe 3aHsitne (4 yaca(os)):

onekTpocTaruka. dnektpocrtatundeckoe none. CBOMCTBA aNEKTPUYECKUX 3apsO0B: ABa BUOOB
3apsna, 3akOoH CoOXpaHeHus, AMCKPETHOCTb 3apsa. OneMeHTapHbln 3apsag. NnoTHocTb 3apsaa.
3akoH KynoHa. EguHuupbl namepeHus 3apana. PaunoHannsosaHHas dpopma 3anucu oopmyn
9NEKTPOANHAMMKN. DNeKTpudeckas NnoCcTossHHasA. dnekTpmnyeckoe none. HanpsxeHHoCTb
anekTpuyeckoro nons. MNMpuHUMn cynepnosnumnmn. SnekTpuyecknii gunonb. Pacyet nonsa gunons.
MoTtok BekTOpa HanpsxeHHocTn E. Teopema OcTtporpanckoro-aycca n ee npumMeHeHns ans
pacyeTta nonewn. [unonb BO BHEWHEM OAHOPOAHOM U HEOLHOPOLHOM MONSX.

Tema 2. Tema 2. NMoTeHuMan nons. AneKTpmyeckoe nosne B AUINEKTPUKaX.
npakTudeckoe 3aHsitne (4 yaca(os)):

KETPOHHBH
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MoteHumnan nons. Pabota cun nons npu nepemelleHnn 3apsnos. Linpkynsumsa sektopa
HanpsXeHHOCTW. [MoTeHuManbHbI XxapakTep anekTpoctaTnyeckoro nong. lNoreHumnan un
9KBUNOTEHUMANbHblE MOBEPXHOCTU. CBA3b NOTEHLMAaNa n HanpsXXeHHOCTN Nons. YpaBHeHne
lMyaccoHa. [NoTeHuman nong To4e4YHOro 3apsaa, CUCTEMbI TOYEYHbIX 3apSa0B. DNEKTpuyYeckoe none
B AvanekTpukax. CeasaHHble 3apsaabl. [lonsapHble n HenonsapHble Monekynbl. MNongpusauns
ON3aneKkTpukos. BekTop nongapusaumm n ero cBsA3b C NAOTHOCTbIO CBA3aHHbIX 3apaao0B. BekTop
9NEKTPMYECKOro CMelLeHns (MHaykummn). dunanektpuyeckas BOCNPUUMHYMBOCTD U ONaNeKTpuyeckas
npoHuuaemocTb. CKkayok an1ekTPUYEeCcKOoro nNons Ha rpaHuue OByxX AManekKTpukos. Teopema
OcTtporpanckoro-lraycca ons onanekTpukos. CerHeToanekTpukn. InNekKTpeThbl.
[Mbe303anekTpmnyecTBo.

Tema 3. Tema 3. [IpOBOOHUKM B 3N1EKTPUYECKOM MoJe. NEeKTPOEMKOCTb.
npaktnyeckoe 3aHsitne (4 yaca(os)):

[MpoBOOHMKN B 9N1EKTPUYECKOM MOne. YCnoBne paBHOBECUS 3apSLA0B B MPOBOOHMKE.
OKBMMOTEHUMANbHOCTb NPOBOAHMKA. HanpsXeHHOCTb NoNs Y NOBEPXHOCTU NPOBOOHNKA U ee CBA3b
C NOBEPXHOCTHOM MAIOTHOCTLIO 3apsa0B. HaBeneHHble 3apaabl. DNeKTpusauns Yepes BAnsHue
onekTpocTtatmyeckas 3awuta. LnnmHop dapanes. Onektpoctatmyeckuii reHepatop
BaH-pe-'paadha. YueT nons HaBeoeHHbIX 3apsA0B C NMOMOLLbIO MeTona 3epKasnbHbIX M3006paXkeHuii.
OnekTpoeMKocTb. EMKOCTb yeanHeHHoro nposoaHuka. KongeHcatopsbl. [1nockuin, cgpepuyeckunin u
UUINHOPUYECKNA KOHOEHCATOPbl N UX 9NEeKTPOEMKOCTb. EANHULBI U3BMEPEHNS eMKOCTN.
Pa3amMepHOCTb anekTpn4eckom NOCTOSHHOW. DKCNepuUMeHTanbHoe onpeaeneHne 3apsana anekTpoHa.
CoeOnHeHNs KOHAEHCATOPOB. DHEPTNSA CUCTEMbI HEMOABUXHbIX TOYEYHbIX 3aPSA40B, 3aPSAXEHHOIO
NPOBOAHMKA, 3apPSXEHHOro KOHAeHcaTopa, NONSAPU30BAHHOIO AM3NEKTPUKA. DHEPTUSA N MNOTHOCTb
SHEeprumn aNeKTpocTaTnyecKoro nons.

Tema 4. Tema 4. [OCTOSAAHHBINA 3NEKTPUYECKMIA TOK. DNEKTPONPOBOAHOCTb TBEpPAbIX Tesl.
npakTudeckoe 3aHsitne (4 yaca(os)):

[MocTosHHBIN anekTpudeckuin Tok. Cuna n NNOTHOCTb ToKa. YpaBHEeHne HenpepbiBHOCTU. 3akoH OmMa
ans yqactka uenu. ConpoTtmeneHne nposogHuka. CoeguHeHns npoBoaHNKOB. [ToHATHE O
ceepxnposogumocTu. dudpdgpepeHumnanbHas goopma 3akoHa Oma. CTOPOHHUE Cunbl,
anekTpoasmxyuwas cuna. 3akoH Oma ans nonHon uenun. Pabota 1 MOWHOCTb B LLEEMW NOCTOSIHHOMO
Toka. KIMNM uenun. 3akoH Oxoynsa-NleHua. OudpdoepeHunanbHas dpoopma 3akoHa Ixoyns-IleHua.
PasseTtBneHHble Lenu n npasuna Kupxroga. SnekTponpoBoaHOCTb TBepAbIX Ten. Knaccugomkauns
TBEPAbIX TeN (NPOBOOHUKW, AN3NEKTPUKKU, NONYNPOBOAHMKN). [1pupoaa Toka B metannax. OnbiThl
Pukke, Mangenbwtama u lNananekcun, TonmeHa n CTioapTa. Knaccuyeckas teopus
anekTponpoBoaHocT MeTannos. ObbscHeHne 3akoHoB Oma u [ xoyns-fleHua. 3akoH
Buoemana-®paHua. Ceepxnposoanmoctb. CBOMCTBA CBEPXNPOBOAHNKOB. BbicOKOTEMMNEpaTypHas
CBEpPXNPOBOAUMOCTb.

Tema 5. Tema 5. dnekTpuyeckmih TOK B BaKkyyme u rasax, KoHTakTHble SiBNeHUs
AneKkTpuyecknit TOK B aNIeKTpPONUTax.

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

SneKTpUYeckunin Tok B Bakyyme 1 rasax, KoHtakTHble siBneHnsi TepMoanekTpoHHas amuccust. Pabota
BbIXOLA SNEKTPOHOB M3 MeTanna. dNeKTpuyYecKuin Tok B razax. [pouecchl MoHU3aunm n
pekoMbuHaumn. CaMocTosITENbHbI M HECAMOCTOATENbHbIN pasps B rasdax. BonbtamnepHas
XxapakTepucTuka paspsna B rasax. Buaobl paspsnos (Tnetowmin, oyroBon, UCKPOBON U KOPOHHbIN).
Vicnonb3oBaHue ra3osbiX pa3psanoB B TEXHUKE. IOHM3aUMOHHbIE KaMepbl U cYeTyYnkn. KatoaHble
ny4n. MonHus. MNoHatne o nnaame. KoHTakTHas pa3HOCTb NoTeHUManoB. 3akoHbl BonbTbl.
TepmoanekTpnyecTBo. OgdekTbl MNenbTbe, TOMCOHA. SNEKTPUYECKUI TOK B 9NEKTPONUTAX.
[MpoBOAMMOCTb 3NEKTPONMTOB. dNEKTponuTuyeckas auccoumaums. 3akoH Oma ansg anekTponmToBs.
3akoHbl anekTponusa dapanes. OnpeneneHve 3apsga noHa. Vicnonb3oBaHue anekTponmsa B
TexHuke. ["anbBaHn4yeckne anemeHTbl. [longpusaumnsa ranbBaHN4eckux anemMeHTos. [lenongpuaaums.
AKKyMYynsaTOpbI.

Tema 6. Tema 6. dnekTpomarHeTnsm. [lecCTBME MarHMTHOrO NOJisi Ha NPOBOAHUKU C TOKOM U
OBUXYLLUACA 3apsa.
npaktudeckoe 3aHsitne (4 yaca(os)):

KETPOHHBH
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MarHutHoe none. OnbITHOE [0Ka3aTEeNbCTBO CyWEeCTBOBAHWUS MArHUTHOMO Nons. BekTtop MarHMTHOM
nHaykuumn. Cnnosble nMHMK. 3akoH AMnepa. MarHMTHoe none NOCTOSHHOMo Toka. 3akoH
Buo-Casapa-Jlannaca. MarHutHoe none NpsiMoro NPOBOOHMKA C TOKOM. MarHMTHas NoCTOSHHas.
BekTOp HanNpsXeHHOCTN MarHMTHOro nons. MarHuTHoe none Kpyrosoro Toka. MarHUTHbI MOMEHT.
Linpkynsumns Bektopa HanpsXeHHOCTU MarHUTHOro nons. Buxpesor xapakTep MarHMTHOro nons.
3akoH NOMHOro Toka B Bakyyme. MarHuTHoe none ToponaanbHOWM 1 CONEHOMOANnbHON KaTyLek.
MarHuTHoe none aBuxyulerocs 3apsaa. [encresne MarHUTHOro Nonsg Ha NPOBOLHUKA C TOKOM.
Baaumogenctene OByx napannenbHblX NPOBOAHUKA C TOKOM. EAnMHUUA namepeHus cunbl Toka ?
amnep. MarHutHbIi noTok. Teopema OcTtporpafckoro-aycca ons MarHUTHOro nons. Butok (pamka)
C TOKOM B MarHUTHoM none. PaboTa npu nepemeweHny npoBoaHNKa C TOKOM B MarHUTHOM Mofe.
LericTBue MarHUTHOro nong Ha asuxywumicsa 3apsg. Cuna JlopeHua. TpaekTopus 3apsia B
OLHOPOAHOM MarHUTHOM none. OnpeneneHne yaenbHoro 3apsaa vactuy,. dddekT Xonna.
Linknnyeckne yckopurtenw.

Tema 7. Tema 7. dnekTpomarHutHast MHAYKUUS.. MarHuTHble CBOMCTBA BeLLL,eCTBA.
CaMmouHAayKUuS.

npakTundeckoe 3aHsitne (4 yaca(os)):

onekTpoMarHnTHaa nHaykums. Onbitel @apanes. 3akoH SNeKTPOMarHUTHOM nHaykumm Papanes n
npasuno JleHua. 30C nHaoyKUMM 1 3aKOH coxpaHeHns aHeprun. CamouHaykums. 940
caMmonHaykuuun. MIHOYyKTMBHOCTb COneHonaa. OKCTPaToky 3aMblkaHUS 1 pasMbikaHns Lenw.
Buxpesble TOkW, CKUH-a(ppekT. BaanMHas nHoykumsa. TpaHcgopmaTop. SHeprus 1 nnoTHOCTb
SHEPrnn MarHUTHOrO NONS ANEKTPUYECKOro Toka. MarHuTHble cBoncTBa BewecTBa. MarHuTHble
MOMEHTbI 3NEeKTPOHOB 1 aTOMOB. [lna- n napamarHetuku. BekTop HamarHnyeHns. MarHutHoe none B
MarHeTukax. MarHuTHas BOCIpUMMYMBOCTb U NPOHMLAeMOCTb. deppomMarHeTnam. MarHuTHbIV
ructepesunc. Toyka Kiopw.

Tema 8. Tema 8. AnekTpomarHMTHOE none. NepemMeHHbIe TOKM.
npakTudeckoe 3aHsitne (4 yaca(os)):

AnekTpomarHuTHoe none. Buxpesoe anekTpuyeckoe none. Nepsoe ypaBHeHne Makceenna. Toku
cMmeweHus. Bropoe ypaBHeHne Makceenna. YpaBHeHns Makceenna B MHTEerpanbHowm 1
nndpdoepeHumanbHoii goopmax. Cneactens Teopum Makcsenna. MNepeMeHHble Toku. MNMonyyexne
nepemeHHoin 3OC. ConpoTnBNEHNE, EMKOCTb U MHAYKTUBHOCTb B LIEN NEPEMEHHOMO TOKaA.
BektopHas anarpamma. 3akoH OMa ons nepeMeHHoro Toka. Pe3oHaHC HanpsiXXeHuii u pe3oHaHc
TOKOB. PaboTa 1 MOWHOCTb NepeMeHHOro Toka. AKTUBHAs 1 peakTUBHAs MOWHOCTb. OGEKTNBHbIE
3HAYEHUS CUIbl TOKA U HaNPSIXXEHNS.

Tema 9. Tema 9. dneKTpoMarHUTHble KoNebaHNA. ANeKTPOMarHUTHbIE BOJHbI.
npaktnyeckoe 3aHsitne (4 4aca(os)):

AnekTpoMarHNTHble konebaHus. dnekTpunyeckmnin konebatenbHbli KOHTYP. COBCTBEHHbIE KOnebaHusI.
dopmyna TomcoHa. 3aTyxatowme konebaHusi. BoiHyxaeHHble konebaHns B KOHType. Pe3oHaHc.
J06pOTHOCTb 1 MoNoca NPONycKaHUsl KOHTYpa. SNeKTPOMarHUTHbIE BOMHbI. DNEeKTPOMarHuTHbIe
BOJIHbI B A/IMHHbIX NMNMHUSX. BonHoBOe ypaBHeHme. CKOPOCTb BOMHbLI. BONHOBOE conpoTmBeHue.
OTtpaxeHue BonH. CTtosiume BOMHbI. V3nyyeHne anekTpoMarHUTHbIX BONH. OnbiTel Mepua. O6bemHas
MNOTHOCTb 3HEPrNN 3NEKTPOMAarHNTHbIX BONH. [oTok aHeprun. Bektop Ymosa-lNonHTmHra.
N306peTeHne paamocesasn A.C.MonosbiM. MNprHUMN paanocesan n paguonokaumu. Wkana
9NEeKTPOMarHUTHbIX BOJH.

4.3 CTpyKTypa 1 copgepxaHume caMOCTOSITE/IbHOM paboTbl AUCLUUMINHBI (MOLYNSA)

dDopmbli
Hepe- Buabi
N Paspen Ce- | ns camocTosITeNbHOM ;ﬂpz&‘;; I::::chc;,;?
JucumnnnuHbl MecTp| ceme pa6oTbl (b eoan) | sronenon
cTpa CTYLEHTOB paGoTbl
Tema 1. Tema 1. Tectn
onekTpocTartmka -
1. ' NOAroToBKa K T ]
SnekTpuyeckoe 3 0 |noarotoBka K TECTUMPOBAHWUIO 4 Ea:a
none.
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bl VHHBEPCHTET
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H } Bunb dopmbl
Paspen Ce- iﬂe camocTosﬂeanoﬁ TpyAo- kouTpons
AducumnnuHel MecTp| ceme pabortbl (eBM: aoccaT)S :?:nifgl;l
cTpa CTYyA.EeHTOB pa6oTh
Tema 2. Tema 2.
MoTeHuwan nons. YV CTHBI
. |9nexkTpnyeckoe 3 0 |noorortoBka K YCTHOMY onpocy 4
onpoc
none B
ON3aneKTpukax.
Tema 3. Tema 3.
MpoBogHWKKM B KoHTpony-

. [anekTpuyeckom 3 0 [nooroTtoBka K KOHTPONbHOW paboTte 4 Has
none. paboTa
OnNeKTPOEeMKOCTb.

Tema 4. Tema 4.

[MOCTOSAHHbIN Mnchb-

9NEKTPNYECKMNIA o MEH-
ok, 3 0 |noaroToBka Kk NUCbMEHHOW paboTe 4 Has

OneKTpPonpoBOOHOECTb paboTta

TBEPAbIX TEN.

Tema 5. Tema 5.

ONeKTpUnYecKmnin

TOK B BaKyyme u

rasax, o

. |KoHTakTHbIE 3 0 [nomroToBka K YyCTHOMY Onpocy 4 Zﬁg;‘g”
SABNEHNS
ONeKTpUnYeCcKmnin
TOK B
SNEeKTponnTax.

Tema 6. Tema 6.

OnekTpomMarHeTn3M. Mncb-
Henctene MeH-
MarHMTHOro nons Hoe

- |Ha nposomHmMKM ¢ 3 0 |noprotoeka gomalHero 3agaHus 4 noMall-
TOKOM U Hee
OBUXYLWNACS 3agaHue
3apsn.

Tema 7. Tema 7.
OnekTpoMarH1UTHas
NHOYKUNS. TecTn-

. [MarHnTHbIE 3 0 |[nomroToBka K TECTMPOBAHUIO 4 poBa-
CBOWCTBA Hue
BellecTBa.

CamonHagykums.

Tema 8. Tema 8.

OnNeKTPOMarHUTHOE y o
CTHbIN

. |none. 3 0 |noorortoBka K YCTHOMY Onpocy 4
[epemeHHble onpoc
TOKM.

Tema 9. Tema 9.
ONEeKTPOMarHUTHbIE KoHTpong-

. [konebanws. 3 0 |noaroToBka k KOHTPONbHOWK paboTe 4 Has
ONeKTPOMarHUTHbI@ pabota
BOJIHbI.

NTtoro 36
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5. O6pa3oBarenbHble TEXHONOrMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

B npouecce ocBoeHMS AUCLMNANHBI UCNONb3YIOTCS cneaytowme obpa3oBaTtenbHble TEXHONOMNN,
cnocobbl 1 METOAbI (POPMUPOBAHMS KOMMETEHLMIA: NpobneMHas 1 MHOPMaLMOHHAs, ONCKYCCUS,
MOAroTOBKA MMCbMEHHbIX aHANNTMYeCKnx paboT, METOA MasnbIX FPynM, MPOEKTHAS TEXHONOMUS,
ynpaxHeHNs, UHTePaKTUBHbIE TEXHONOTMM NPOGECCNOHANbHOIO 0by4eHNs, TEXHONOrMM Pa3BUTUS
KPUTMYECKOro MblWEHMS, MoAeNnpoBaHue. B yuebHOM npoLiecce Ncnonb3ytoTCs akTUBHbIE 1
NHTEPaKTUBHblE (OOPMbI MPOBEAEHNS 3aHATUIA (KOMMbIOTEPHbBIE CUMYNALNN, Pa360op KOHKPETHbIX
CUTyauunii) B CONETaAHNM C BHEAyAUTOPHOW paboTol.

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOeHUs1 AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboTbl CTYAEHTOB

Tema 1. Tema 1. AnekTpocTaTuka. AneKkrpnuyeckoe none.
TecTnpoBaHue , NpUMepHbIe BONPOCHI:

npuMepHble TekCTbl 3aaay: 1. OanHakoBble METANNNYECKNE WAPUKN, 3aPSXEHHbIE OOHOVMEHHO
3apsgamu q 1 4q, HaX0OSATCS Ha paccTosHUM r opyr ot apyra. Wapvkn npusenn B CONPUKOCHOBEHNE.
Ha kakoe paccTosiHue x ux Hano pa3BecTy, 4TOObl cnna B3anMOOENCTBMS OCTanach NpexHen? 2.
[lBa 3apsXeHHbIX Wwapvka, NoABeWeHHbIX Ha HATSAX OAMHAKOBOW ANUHbI, OMYCKAOTCS B KEPOCKH.
KakoBa nnoTHOCTb Matepuana WwapukoB, eCnn yron pacxoXAeHWUs HATEN B BO3LYXe U B KEpOCUHe
O4MH 1 TOT Xe? [lnanekTpmnyeckas NpoHMLAEMOCTb KepOocuHa 2, nnotHocTb 0,8r/cM3 3. B ueHTpe
KBagparta, B BEPLMHAX KOTOPOro HaxoauTcs no 3apsay g, NoMelleH oTpuuarenbHbii 3apan. Kakosa
BENMYMHA 3TOro 3apsaa, ecnv CUCTeMa HaxoaMTCs B paBHoBecumn? byaoet nu pasHoBecue
ycTon4mebiM? 4. ToHKaa npsMas HUTb ONUHOW 2| 3apsXeHa paBHOMEPHO 3apsaoM g. Hantu
Hanps>XXeHHoCTb E nons B To4ke, OTCTOSAWEN HA PACCTOSHUN X OT LIeHTPa HUTU N PacnonoXeHHOM
CUMMETPUYHO OTHOCUTENbHO €€ KOHLOB. 5. HainTn HanpsxXeHHOCTb Nonsi 6eCKOHEYHON NNOCKOCTMH,
pPaBHOMEPHO 3apPSAXKEHHOW C NOBEPXHOCTHOM NAOTHOCTLIO 3apsaa? TeCTMpoBaHme , MPUMEepPHbIe
BOMNPOCHI: NPMMEPHbIE TEKCTbI 3aaay: 1. IHorga roBopsT, YTO NMMHUN HANPSAXEHHOCTU - 3TO
TpaekTopuK, No KOTOPbIM ABUrasncs Obl B NONe TOYEYHbIV NMONOXMUTENbHbINA 3apsa, €CNN ero, BHECS B
3TO none, NpenocTaBnTb camomy cebe. MNpaBnnbHO N1 3TO yTBEPXAeHNE? 2. B BepwmHax
PaBHOCTOPOHHENO TPEYronbHMKa CO CTOPOHOM a HaxoaaTcs 3apsaabl +q, +q, U -q. Hantun
HanpsXeHHOCTb NONS B LEHTPe TpeyronbHuka. 3. 3apsaa q>0 paBHOMEPHO pacnpeneneH no TOHKOMy
KonbLy pagnycom a. Hantu HanpsiXeHHOCTb E anekTpuyeckoro nons Ha ocu KonbLa Kak (pyHKLMIO
PacCTOSHMSA Z OT ero LeHTpa. 4. Hantn HanpsaXXeHHOCTb Nons chepryeckon NOBEPXHOCTU paanyca
a, 3apsSXEeHHOM paBHOMEPHO 3apsaoM g. 5. Onpegennte notok P(E) BekTopa HanpsXeHHOCTH
9N1eKTPOCTaTMYECKOro nonsa Yyepes cqpeprnyeckyto MoBEPXHOCTb, OXBaTbIBAIOLLYIO TOYEYHble 3apsaabl
q1=5HKn n g2=-24Kn.

Tema 2. Tema 2. NoTeHuman nons. AneKTpuyeckoe rnone B ANINEKTPUKaX.
YCTHbI 0NpocC , MpYMepHble BOMPOCHI:

KETPOHHBH
B_EPCHTET
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Mporpamma gucumnnuHbl "PeweHne 3a8ay NOBbIWEHHON CNOXHOCTU N0 3NeKTpuyecTsy 1 marHetuamy"; 44.03.05 MNMeparornyeckoe
obpasoBaHue (C AByMS NpodounsiMu NOLAroTOBKM); CTaplumii npenonaeatens, 6/c Pycanosa N.A.

npuMepHble TeKCTbl 3aaa4: 1. [loCcTponTb rpadorkn N3MEHEHUS HaNPSXXEeHHOCTM 1 NoTeHunana nons
BOONb NIMHMMW, MPOX0OslLen Yyepes ABa TO4YEeYHbIX 3apsaa, HaxoasWmxXcs Ha paccTosiHum 2d opyr oT
apyra. BennunHbl 3apsanoB paBHbl: @) +q U -q; 6) +q 1 +q; B) +q 1 -39. 2. 3apsa q pacnpenenet
paBHOMEpPHO Mo obbemy wapa paguyca R. MNMonaras, onanekTpnyeckyo NPOHMLAEMOCTb BCOOY
pPaBHOW eOunHWLE, HANTK NOTEHUMan: a) B LEHTPe wapa; 6) BHyTpK wapa Kak PyHKLMIO PaCCTOSHUS 1
OT ero ueHTpa. 3. VimetoTcs aBa TOHKUX KonbLa paguyca R kaxnoe, 0Cu KOTOpbIX COBMaaaroT.
3apsabl Konew paBHbl q 1 -g. HaiTn pa3HOCTb NOTEHLMANOB MEXAY LEeHTpaMu Konel, OTCTOSWMMIA
Apyr OT Apyra Ha paccTtosaHum |. 4. SnekTpocTaTnyeckoe none co3naeTcs NoNOXMUTENbHBIM TOYEYHbIM
3apagom. OnpegennTe YACNOBOE 3HAYEHUE N HanpasneHne rpagneHTa noTeHumana aToro nong,
ecnn Ha pacctosHum r=10cm OT 3apsga noteHuman paseH 100B. 5. DnekTpoH BbineTaeT 13 TO4KM,
noteHuman kotopoi 600B, co ckopocTbio 12 Mm/C B HanpaeneHuy NUHUIA HaNPSAXEeHHOCTU Nons.
Onpegnenntb NOTEHUMAnN TOYKW, OOAOS OO KOTOPOWA 3N1EKTPOH OCTAHOBUTCS. 6. B nnockuii
KOHOEeHcaTop ANUHOW |=5CM BneTaeTt anekTpoH nog yrnom 15 rpafycoB K nnactTuHaM. SHeEprus
anekTpoHa W=15003B. PacctosaHne mexay nnactuHamm d=1cm. Onpegenntb HanpsxeHne U Ha
KOHIeHcaTope, NPy KOTOPOM 3M1EKTPOH MPK BbIXOAE M3 NNacTuH ByneT ABuratbCcs napannenbHO UM.
7. OnpegennTe HanpPsSXeHHOCTb NoMs, CO34aBaeMOro ANMONEM C NEKTPUYECKMM MOMEHTOM p=1HKn
M Ha PacCTOSAHUWN r=25CM OT LeHTpa OUNoNs B HanpasneHun, nepneHankynspHoM ocu gunons. 8.
OJHOPOAHbIA AN3NEKTPUK UMEET BUI CAIEPUYECKOrO CNOS, BHYTPEHHWUIA 1N BHELWHWNIA pagnychbl
KOTOpPOro paeHbl a 1 b. 1306pa3nTtb npuMepHble rpadonkin Hanps>XXeHHocTy E n noteHumnana
9NEKTPUYECKOro NONs Kak PyHKLMN PACCTOSHUS I OT LieHTpa CUCTEMBI, ECNN ON3NEKTPUKY COOOWMIMN
NONOXUTENbHbIA CTOPOHHWIA 3apaL, pacnpefeneHHbll PaBHOMEPHO: a) MO BHYTPEHHEN MOBEPXHOCTU
cnos; 6) no o6beMy Crosi.

Tema 3. Tema 3. [IpOBOOHUKM B 3NEKTPUYECKOM NoOJe. DNEeKTPOEMKOCTb.
KoHTponbHas paboTa , npumMepHbIe BOMPOCHI:

KETPOHHBH
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Mporpamma gucumnnuHbl "PeweHne 3a8ay NOBbIWEHHON CNOXHOCTU N0 3NeKTpuyecTsy 1 marHetuamy"; 44.03.05 MNMeparornyeckoe
obpasoBaHue (C AByMS NpodounsiMu NOLAroTOBKM); CTaplumii npenonaeatens, 6/c Pycanosa N.A.

npuMepHble TEKCTbI 3a4a4: 1. B BepwmHax npaBusibHOro WeCTUYrofibHMUKa CO CTOPOHON a NoOMELLEHbI
Opyr 3a Opyrom 3apsabl +q, +q, +q, -qd, -9, -q. Hantn cuny, 0encTByOWYyO Ha 3apsa +q, KOTOPbIA
HaxoOuTCS B LLEHTPE WeCTUyronbHuka. 2. Beluncnmtb yckopeHne, coobaemMmoe 04HUM 9NEKTPOHOM
Opyromy, Haxoosuwemycs oT NepBoro B BakyyMe Ha pacctosHum 1Mm. 3. Tpu 0OnHaKOBbIX 3apsaaa,
g=10-9Kn kaxabif, pacnofioXeHbl B BEPLINHAX NPAMOYrONbHOro TPeyrofibHUKa ¢ karetamm a=40cMm v
b=30cM. HainTn Hanps>XeHHOCTb 9NEKTPUYECKOro Nons, Co34aBaeMoro BCEMU 3apsaamm B ToHKe
nepeceyeHns rmnoTeHy3bl C NeprneHankynsapom, onyleHHbIM Ha Hee N3 BepLUNHbI NPAMOro yrna. 4.
[1Be 6ECKOHEYHO OJIMHHbIE, PABHOMEPHO 3aPSXEHHbIE HUTW C NMHENHON NIOTHOCTBIO 3apsa0B 6
MKK”/M pacnonoxeHbl Ha pacctosHuu 0,2m gpyr ot gpyra. Hantm HanpsaXeHHOCTb 3M1eKTPUYeCcKoro
nong, CO34aHHOro B ToYKe, yaaneHHom Ha 0,2M OT Kaxaow HUTK. 5. Haitn noteHumnan n
HaNPsSXEeHHOCTb 3NEeKTPMYECKOro Nons B LeHTpe nonycgoepsl paguyca R, 3apsaxeHHON paBHOMEPHO
C NOBEPXHOCTHOW NAOTHOCTLIO K. 6. KOonbuo pagnycom r=5cM 13 TOHKOI NPOBONOKK HECET
paBHOMeEpPHO pacnpeneneHHblii 3apsan Q=10HKn. OnpenennTte noteHUMan anekTpocTaTuyeckoro
nons: a) B LEeHTpe Konbua; 6) Ha ocu, MPoXoaseln Yepes LIEHTP KONbLa, B TOYKE, YOANEHHON Ha
paccTosiHne a=10cM OT LeHTpa konbua. 7. [NbinnHka B3BelweHa B NNOCKOM KoHAeHcaTope. Ee macca
m=0.1 MKr, paccTosiHne Mexay nnactmHamu koHgeHcaropa d=0,5cMm. lNbinvHka ocselaeTcs
ynbTpacnoneToBbIM CBETOM U, TEpAS 3apsaL, BbIXOAUT U3 pasHoBecus. Kakon 3apan notepsana
MbIIMHKA, eCNY NePBOHAYaNbHO K KOHAEeHcaTopy 6b11o NpunoxeHo HanpsxeHne U=154B, a 3atem
4TOObI ONSTh BEPHYTb MbINIMHKY B paBHOBECUE, NPULWIOCL Nprnbasntb 8B? 8. SnekTpocTtaTtmyeckoe
none co3naeTcs NoNOXNTENbHO 3apSXEHHON BECKOHEYHOM HNTBIO. [TPOTOH, ABUrasicb OT HATU NO4
JencTBmeM nons BOOMb IMHUM HANPSAXEHHOCTN C pacCcTosaHus ri=1cm 0o r2=5cM, U3MeHW CBOKO
ckopocTtb oT 1 oo 10 Mm/c. Onpenennte NMHERHYO NNOTHOCTb 3apsaa HUTK. 9. MNMpocTpaHCTBO
MeXy nnacTMHaMm niockoro KoHgeHcaropa 3anonHeHo CTeKNoM. PaccTosHe Mexay nnactuHamm
d=5mMm, pasHocTb noteHumanos U=1kB. Onpenennte: a) Hanps>XeHHOCTb Mons B CTekNe; 6)
NOBEPXHOCTHYIO MNOTHOCTb 3aps4a Ha NnacTMHax KOHOeHcaTopa; B) NOBEPXHOCTHYHO MNOTHOCTb
CBA3aHHbIX 3apanoB Ha cTekne. 10. K nnactnHam naockoro BO3AyWHOro KoOHAeHcaTopa npunoxeHa
pa3HocTb noteHumanos 500B. Mnowaab nnactuH S=200 cM2, pacCTosHUE Mexay HUMK d=1,5MM.
[Mocne oTkNOYEHUS KOHAEHCATOpa OT MCTOYHUKA HANPSXEeHUs B NPOCTPAHCTBO MeXAy nnacTuHamm
BHecnu napadgouH. Onpefennte pa3HOCTb NOTEHLMANOB MeXAy NnacTuHaMm Nocre BHECEHNS
ananektpuka. Onpefenvrte Takke eMKOCTb KOHAEeHcaTopa U 40 U Nocne BHECEHMS amanekTpuka. 11.
PasHocTb NnoTeHumanos Mexay nnactuHamm nnockoro koHaeHcartopa 100B. MNnowanb kaxoon
nnactnHel 200cM2, paccTtosaHue Mexay nnactmHamm 0,5MM, NPOCTPaHCTBO MeXAy HUMKW 3anofHEHO
napadpuHom. OnpepenuTe cuny NPUTSXEHUs NnacTuH apyr kK apyry. 12.Emkoctb 6atapen
KOHIeHcaTopoB, 06pa3oBaHHON ABYMS MOCNEn0BaTe/lbHO COEANHEHHBIMM KOHOEHCATOpaMu,
C=100nd, a 3apsn q=20HKn. Onpenennte eMKOCTb BTOPOro KOHAEHCATopa, a TakXe pas3HoCTb
NOoTeHLManoB Ha obknagkax Kaxaoro KoOHAeHcaTopa, eCnu eMKOCTb NePBOro KoHaeHcaTopa 200nd.
13. Haitn paboTy, KOTOpyto Ha0 COBEPWUNTb NPOTUB 3NEKTPUYECKUX CUM, YTOOLI yoanuTb
ON3NEKTPUYECKYIO NNACTUHKY U3 MNOCKOro 3apsiXeHHOro koHaeHcaTopa. Npegnonaraetcs, 4To
3apsaLa q KoHOeHcatopa OCTaeTCsd HEN3MEHHbIM U OM3NEKTPUK 3amnonHAEeT BCe NPOCTPAHCTBO MeXdy
obknagkamu. EMkocTb KoHOeHcaTopa 6e3 ananektpuka pasHa C.

Tema 4. Tema 4. MOCTOSAHHBIN INEKTPUYECKUI TOK. DNEKTPONPOBOAHOCTb TBEPAbIX Tes.
MNMucbmeHHas paboTa , NprYMepHbIe BOMPOCHI:

npumepHble TeKCTbl 3aaa4: 1. Llenb cocTouT 13 Tpex nocnenosarenbHO COeANHEHHbIX MPOBOAHMKOB,
NOOKMIOYEHHbIX K MCTOYHMKY HanpsxeHnem 12 B. ConpoTueneHue nepeoro nposogHvka 3 Om,
BTOporo 6 OM, 1 HanpsXeHne Ha KoHuax TpeTbero nposogHuka 1 B. Hantn cuny Toka B uenwu,
COMPOTMBIEHNE TPETbEro NPOBOAHMKA U HAMPSXEHMS Ha KOHLLAX NepBOro 1 BTOPOro NpPoBOAHNKOB.
2. Temnepatypa BonbcpamoBont HUTK anekTponamnbl 2000?7C, anametp 0,02MM, cuna Toka B Hel 4A.
Onpepnenntb HaNpPsXeHHOCTb nons B HUTK. 3. [1Ba anemeHTa, 3LC KoTOpbIX paBHbl €1=1,5B n
€2=2B, coenHeHbl 0ANHAKOBLIMU MontocaMun. BonbTMeTp, NOAKNIOYEHHbIN K KnemMmam batapew,
nokasan HanpsxeHne U=1,7B. OnpenennTb OTHOWEHME BHYTPEHHMX COMPOTUBAEHUA. TOKOM
BONbTMETPa npeHebpeyb. 4. [1Ba ncroyHnka toka ¢ 9C €1 =2B n €2 =1,5B 1 BHYTPEHHUMY
conpoTusneHmamm r1=0,50m 1 r2=0,40M BKNtOYEHbI NapannenbHo conpoTueneHnio R=20m.
Onpegnenute cuny Toka Yepes 1o conpoTmeneHune. 5. Cuna Toka B pe3ncTope NMHENHO Bo3pacTtaeT
3a 4c o1 0 oo 8A. ConpotueneHnune pesnctopa 100M. Onpenenntb KONNYECTBO TENNOTHI,
BblOENBLIEECS B Pe3MCTOpe 3a nepsble 3C.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Crpanunua 13 n3 19. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma gucumnnuHbl "PeweHne 3a8ay NOBbIWEHHON CNOXHOCTU N0 3NeKTpuyecTsy 1 marHetuamy"; 44.03.05 MNMeparornyeckoe
obpasoBaHue (C AByMS NpodounsiMu NOLAroTOBKM); CTaplumii npenonaeatens, 6/c Pycanosa N.A.

Tema 5. Tema 5. dnekTpuyeckum ToK B BaKkyyMme u rasax, KoHTaKkTHble siBNeHUS DneKTpu4yeckum
TOK B 3N1eKTponuTax.

YCTHbI onpoc , NpyMepHble BOMPOCHI:

npuMepHble TeKCTbl 3aaa4: 1. [N0THOCTb TOKa B HUKENMHOBOM MPOBOLAHMKE ONMHOM 25M paBHa
1MA/M2. Onpenenntb HaNpsXeHne Ha KoHUAax NpoBOAHMKA. 2. Ha KOHLAaX HUKENWHOBOTO
NPOBOOHMKA OIVHON 5 M NoaaepXmBaeTcs pasHoCcTb noteHumanos 12B. Onpenenntb NAOTHOCTb
TOKa B MPOBOAHUKE, ecnn ero Temnepatypa 5407C. 3. [1Ba 04MHAKOBbIX MCTOYHMKA TOKA COEANHEHDI
B OQHOM Cny4ae nocnefoBaTtefibHO, B APYyroM ? napanfienbHo 1 3aMKHYTbl HA BHELWWHEE
conpoTusneHme 10M. [pn KakoM BHYTPEHHEM CONPOTUBAEHUN UCTOYHUKA CUNa TOKA BO BHELLHEN
uenu 6ynet B 0boux cnydyasix oamMHakoBon? 4. batapesi COCTOUT U3 NATK NOCNe[oBaTeNbHO
coelvnHeHHbIx anemeHToB. O0C kaxporo 1,4B, BHyTpeHHee conpoTtusneHme 0,30Mm. [Npu kakom Toke
nonesHas MowHocTb baTtapen pasHa 8BT? Onpenenntb HanbonbLyko NONE3HYI MOWHOCTL baTapeun.
5. Onpenennte HaNPSXeHHOCTb SNEKTPMUYECKOro MNoNs B alOMAHMEBOM NPOBOAHMKE 0OHEMOM
V=10cM3, ecnv npun NPOXOXAEHMUM MO HEMY MOCTOSIHHOrO ToKa 3a BpeMs t=5 MUH BblAENUNoChb
KonuyecTtBo Tennotbl Q=2,3kX. YaenoHoe conpoTneneHne antoMmHmsa p=26 HOM<M 6. Npw
HUKEeNUPOBaHUM NNACTUHbI €€ MOBEPXHOCTb NMOKPbIBAETCH CNOEM HuKens tonwmHomn 0.02 mm.
Onpepnenntb CpeaHIo NIOTHOCTb TOKA, ECNN NPOLLECC HuKkenuposaHmsa gnnnca 90 MuH? 7. Hantm
SHEPruo NOHN3aL MK aTtoMa renus, ecnm ero NoTeHunan noHnsauum paseH 25 B? 8. ameHntcs nu
pPasHOCTb NOTEHUMAaNoB ABYX PAa3HOPOLHbIX MEeTaNNoB, NPUBEAEHHbIX B KOHTAKT, eCv Mexay aTumm
MeTannamm NOMeCcTUTb TPETUIA MeTaNN, OTNINYHbLIVA OT NepBbiX ABYX? 9. Kakne n3 Huxe npmeBeaeHHbIX
9/IEMEHTOB MNpW NerMpoBaHUN repMaHMeBoro NonyrnpoBoAHNKA CO30aK0T NPEenMyLLeCTBEHHO
9NEeKTPOHHYIO nposogumocTb: 1) In, P, Sb; 2) B, Ca, As; 3) Sb, As, Al. 3. lNoyemy Hepa3BeaeHHYO
CEPHYIO KUCNOTY XPaHAT B XENE3HOW Tape, B pa3BefeHHyto B cTekngHHon? 10. Moyemy
BbICOKOBO/MNbTHbIE NIMHUM Nepenayn 3neKTpoaHeprum MMetoT Asa A0MONHUTENbHbLIX MPOBOAA, He
N30IMPOBAHHbIX OT CTallbHbIX ONOP MUHUN N PACNONOXEHHbIX BbllE CHOBHbIX MPOBOAOB?

Tema 6. Tema 6. dnekTpomarHeTnam. [lencrteue MarHUTHOroO NMONS Ha NPOBOAHMKU C TOKOM U
AOBUXYLLUNACS 3apaa.

lMncbMeHHOe ooMallHee 3agaHuve npuMepHbIe BOMPOChHI:

npumepHble TekCTbl 3aga4: 1. [posBoaHuk ab, onuHa koToporo | u macca T, nogBelweH Ha TOHKMX
nposonoykax. [pu npoxoxaeHum rno Hemy Toka | OH OTKNOHWNCS B O4HOPOLHOM MarHUTHOM rone
(puc.) Tak, 4To HUTKM 0BpPa3oBany yron a ¢ BepTukanbto. KakoBa MHAyKUMS MarHUTHOro nonsa? 2. B
OLHOPOOHOE MarHUTHOe nosne nHaykumern B=10MTn nepneHankynspHo NMHUAM UHOYKUMW BeTaeT
9NIEKTPOH C kKuHeTnyeckom aHepruen W=30k3B. Kakos paanyc KpnBu3Hbl TpaekTopun OBUXEHNS
anekTpoHa B none? 3. OnpenenuTte MarHNTHYO NHOYKUMIO B nons, co3naBaeMoro oTpe3kom
6eCKOHEeYHO ANMHHOrO NPOBOAA, B TOYKE, PaBHOYAANEHHOW OT KOHLIOB OTPE3Ka U Haxoaswencs Ha
pacctosHun R=4cm ot ero cepeaumHbl. lnnHa otpeska nposoga I=20cMm, a cuna Toka B NpoBoae
I=10A. 4. o nByM 6ECKOHEYHO ANMMHHBIM NPSIMbIM NapannenbHbiM NPOBOAHMKAM, PACCTOSIHUE MEXAY
KoTopbIMu d=15cM, TekyT Tokun 11=70A n [2=50A B NnpoTMBOMNONOXHbIX HanpasneHusax. Onpegennre
MarHuTHyo nHoykumio B B Touke A, yoaneHHon Ha r1=20cMm o1 nepsoro n r2=30CM OT BTOPOro
npoBogHuka. 5. Kpyrosoit BUToK pagnmycom R=15cM pacnonoxeH oTHOCUTENbHO HECKOHEYHO
IONIVHHOrO NpoBoda Tak, 4To ero NJI0CKOCTb napasnnenbHa nposody. NepneHankynsp,
BOCCT@HOBJIEHHbIV HA NPOBOA, U3 LIEeHTPa BUTKA, SBNSETCS HOPMasbio K NIOCKOCTY BUTKa. Cuna Toka
B npoeoge I1=1A, cuna Toka B Butke 12=5A. PaccTosiHne ot ueHTpa BuTKa 00 nposona d=20cMm.
Onpepnenvute MarHUTHYO MHOYKUWIO B LLEeHTpe BuTKa. 6. Onpefenvte UMpKynaumio Bektopa
MarHUTHOM MHOYKLMMW MO OKPYXHOCTU, Yepes LIeHTP KOTOPOM NeprneHankynspHo ee niockocTun
NPOX0ANT 6ECKOHEYHO AJIMHHDBIA NPSIMONIMHENHBI NPOBOA, N0 KOTOPOMY TeyeT Tok I=5A. 7. [1ga
6eCKOHEYHO ONMNHHbBIX MPSMbIX MPOBOAHMKA, CMa ToKa B KOTOPbLIX 6 1 8A, pacnonoxeHbl
nepneHanKynspHo apyr gpyry. Onpenenntb NMHOYKUWIO U HAMPSAXEHHOCTb MarHUTHOrO NoNns Ha
cepenvHe Kparyamiero pacCcTosiHUS Mexay npoBogHuKamu, pasHoro 2cm. 8. B ogHopoaHoe
MarHMTHOE none ¢ MarHUTHOM nHaykumen 0,2Tn nepneHankynsapHO MNHUAM MarHUTHOM MHIOYKUMK C
NMOCTOSIHHOM CKOPOCTbIO BNieTaeT 3apsxXeHHas yactuua. B TeveHne SMKC BKIOHaeTCsa anekTpuyeckoe
none HanpsxeHHocTbio 0,5kB/M B HanpaeneHuun, napannenbHoOM MarHutHoMy nonto. Onpenennte
Wwar BUHTOBOW TPaeKToOpUN 3apsAXXeHHOM YacTuLbl.

Tema 7. Tema 7. dnekTpomarHutHasi MHAYKUUsi. MarHuTHble CBOMCTBA Bell,eCTBa.
CaMouHAayKuMUS.

KETPOHHBH
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Mporpamma gucumnnuHbl "PeweHne 3a8ay NOBbIWEHHON CNOXHOCTU N0 3NeKTpuyecTsy 1 marHetuamy"; 44.03.05 MNMeparornyeckoe
obpasoBaHue (C AByMS NpodounsiMu NOLAroTOBKM); CTaplumii npenonaeatens, 6/c Pycanosa N.A.

TecTnpoBaHue , NPUMeEpPHbIE BOMPOCHI:

npuMepHble TekCTbl 3aaay: 1.MMprMeHsas 3akoH AMnepa ons cunbl B3auMOL4ENCTBUS OBYX
napannenbHblX TOKOB, BbIBEANTE YACNOBOE 3HAYEHME MArHUTHOW NOCTOSIHHOM WO. 2. Mo obmMoTKe
coneHounga MHOyKTMBHOCTLIO L=3M[ H, HaxoaswWwerocs B agMaMarHUTHOM cpene, Tedet Tok 1=0,4A.
ConeHounpn nmeet onunHy I=45cwm, nnowanb nonepeyvHoro ceveHns S=10cm2 n 4ymucno sutkos N=1000.
Onpepnenute BHYTPW CONEHOMAA: @) MAarHUTHYKO MHAYKUMIO; 6) HAaMarHmyeHHocTb. 3. OgHOpoAHOE
MarHMTHOE nose C MHOyKumnen nepneHankynsapHo nnockocTu MegHoro konbua (p=1,7+10-80Me M),
nmetowero anametp D=20cM n TonwmHy d=2 MM. C Kakom CKOPOCTbIO JOMKHA U3MEHSATLCS BO
BPEMEHW MarHuTHas uHaykums B, 4tobbl cnna MHAYKLUMOHHOMO TOKa B KofbLe bbina pasHa 10 A? 4.
Kakylo MakcumanbHyt0 MOLWHOCTb MOXET pasBuUTb SNeKTPOoOBUraTenb, BKIIOYEHHbIN B CETb
NOCTOSIHHOrO TOKa ¢ HanpsxeHnem 120B, ecnu nonHoe conpoTueneHne uenn R=200m? Kakas cuna
TOoKa npoTekaeT npu atom no uenn? 5. ConeHona aguametpom d=4cMm, nmetowmin N=500 BUTKOB,
NMOMELLEH B MAarHUTHOE none, MHAYKUMS KOTOPOro naMeHseTcs co ckopoctbto 1MTh/c. Ocb
coneHomaa CocTaBnsieT C BEKTOPOM MarHUTHoOM nHaykuum yron a=457?. Onpegennte 34C nHoykumn,
BO3HMKAIOLWYO B coneHomnge. 6. B oogHOpOOHOM MarHUTHOM none ¢ nHaykumen B=0,02Tn paBHOMEpPHO
BpallaeTcs BOKPYr BEPTUKANbHOM OCY rOPU30HTANbHbIA CTepXeHb annHon 1=0,5m. Ocb BpalleHums
NPOXOANT Yeped KOHeL, CTEPXHS napannenbHOo IMHUAM MarHUTHON nHaykumn. Onpenennte 4ucno
060pOTOB B CEKYHAY, NPV KOTOPOM Ha KOHLAX CTEPXHS BO3HMKAET pasHOCTb noTeHumanos U=0,1B.
7.9NeKTPOH BneTaeT B OOHOPOAHOE MarHUTHOE none nepneHankynsapHoO CUNOBbIM NMHNUAM. 1o Kakoi
TpaekTopum ByneT ABUraTbCs aNeKTPoH? VI3MeHseTCs v Npy 3TOM YMCNOBOE 3HAYEHME CKOPOCTY
anekTpoHa? 8. Onpenenvre NHOYKUUIO MArHUTHOMO NONS B LLIEHTPEe NPOBONOYHOWN KBaAPaTHOM paMKu
CO CTOPOHOW a=15CcM, ecnun no pamke Tevyet Tok I=5A. 9. Ha xenesHoM cepaeyHvKe B BUOE TOpa CO
cpenHuM onameTpom d, nmeeTtcs obmoTka ¢ obwmm yucnom BuTtkoB N. B cepeyHuke caenaHa yakas
nonepeyYHast npopesb WupuHoii b (cM. puc.). Mpwn Toke | Yepe3 0OMOTKY MarHMTHast MHOYKLUMS B
npopesun paeHa B. MpeHebperas paccesiHnem nons Ha Kpasix Npopesan, HANTN MarHNTHYHO
NpOHMLAEeMOCTb Xenesa B aTux ycnosusix. 10. lNMocTpontb rpadpmk n3amMeHeHns MHOYKUMOHHOMO ToKa
Npu pasMmbikaHWM LLenn, B KOTOPOM MMeeTCs KaTylka MHOYKTUBHOCTWU. YTO 03HavaeT nnowanb
domrypbl, OrpaHM4eHHON rpadoukoM 1 OCbio BpeMeHn? VI3MeHeHne Kakom MarHUTHOW BENNYUHbI
MOXHO onpenennTtb no rpadouky? 11. Katywka onnHon 1=50cm n gnametpom d=5cm cogepxut
N=200 BuTtkoB. o kaTywke TeyeT 1ok I=1A. Onpenennte: a) NHAYKTUBHOCTb KaTyLWKW; 6) MArHUTHbIN
NOTOK, NMPOHM3bIBAIOWNIA MAoOWanb ee NonepeYyHoro cevyeHuns. 12. Ha koHuax kpbinbes camoneTa ¢
pa3maxom 20M, netsawero co ckopocTbto 900km/4, Bo3HMkaeT 34C nHaykumm 0,06B. Onpenenntb
BEPTUKaNbHYIO COCTABNSAOLYIO HANPSAXEHHOCTN MarHUTHOro nons 3emnu.

Tema 8. Tema 8. AnekTpomarHutHoe nosne. NMepeMeHHbIe TOKWU.
YCTHbI ONpOC , NPUMEPHbIE BOMPOCHI:

npuMepHble TekCTbl 3aaay: 1. Mpun yBennyeHnn HanpsXxeHns Ha KoHAeHcaTope konebaTenbHoro
KOHTypa Ha 20B amnnutyna cunbl Toka yBennynnach B 2 pasa. Hatu HayanbHoe HanpsxeHue. 2.
3apsag q Ha nnacTuHax KoHaeHcaropa konebarenbHOro KOHTypa U3MEHSETCS C TEHEHMEM BPEMEHN t
B COOTBETCTBUM C ypasHeHneM q=0.000001cos(1000pit). 3anucaTtb ypaBHeHue i=i(t), Boipaxatowee
3aBUCUMOCTb CUNbl TOKA OT BpeMeHW. Hantn nepnog 1 4actoTty konebaHuii B KOHType, aMnanTyay
konebaHuii 3apsna u amnnutyny cunbl Toka. 3. KonebaTtenbHbili KOHTYP COCTOUT U3 KaTyLWKK
NHOYKTMBHOCTbIO L=1MI"H 1 koHaeHcaTopa eMkocTblo C=2H®. MNpeHebperas conpoTMBNEHNEM
KOHTYpa, onpenennre, Ha Kakyto ANvHY BOSHbI 3TOT KOHTYP HacTpoeH. 4. Onpenennte
norapugOMMYECKNin NEKPEMEHT 3aTyxaHWs NPU KOTOPOM 3Heprus konebaTtenbHoro KoHTypa 3a N=5
NONHbIX konebaHuii ymeHblaeTcs B n pas. 5. B konebatenbHOM KOHType MakcmMasnbHas cuna Toka
0,2 A, MakcMManbHoe HanpsxeHne Ha obknaakax koHaeHcatopa 40 B. Havitun aHepruto
KonebaTtenbHOro KOHTypa, ecnv nepuon konebaHuii 15,7 Mkc. 6. B Bakyyme pacnpocTpaHseTcs
nnockas SNeKTpoOMarHUTHas BOMHA, aMnanTya HanpsXeHHOCTN 3NEeKTPOMarHMTHOro nons KOTOpPoWn
100B/M. Kakyto sHepruio nepeHocuT 3Ta BOHa Yepes nnowanky ScM2, pacnonoXxeHHyo
nepneHankKynspHO HanpaeneHo PacnpoCTpaHeHns BonHbl, 3a 1MnH? Mepuog BonHbl T<<t. 7.
CKONbKO 3NeKTPOMarHUTHbIX KonebaHuii (BLICOKOW 4acTOTbl) C ANMHOW BONMHbI 375 M MPONCXOAMT B
Te4yeHne o04HOro nepuoga 3eyka ¢ yactorom 500 ML, NPOM3HOCMMOro nepen MUKPOGOHOM
nepegpatowern ctaHummn? 8. Y4acTok Lenu CoCToMT N3 napannenbHO BKIOYEHHbIX KOHOeHcaTopa
émkocTu C 1 KaTywkmn ¢ aKkTUBHbIM conpoTueneHnem R n nHayktusHocTbio L. Hantn nonHoe
CONPOTMBIIEHNE 3TOrO y4acTKa Ans NepPeEMEHHOro HanpsXeHns ¢ 4acToTon w?

Tema 9. Tema 9. dneKTpoMarHUTHble KoNebaHNA. ANeKTPOMarHUTHbIE BOJIHbI.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
+OFEALIME

Crtpanunua 15 n3 19. — o

o



Mporpamma gucumnnuHbl "PeweHne 3a8ay NOBbIWEHHON CNOXHOCTU N0 3NeKTpuyecTsy 1 marHetuamy"; 44.03.05 MNMeparornyeckoe
obpasoBaHue (C AByMS NpodounsiMu NOLAroTOBKM); CTaplumii npenonaeatens, 6/c Pycanosa N.A.

KoHTponbHas paboTa , npMMepHbie BOMPOCHI:

npuMepHble TekCTbl 3agay: 1. B ogHopoaHoe marHuTHoe none ¢ nHaykuven B=0,1Tn nomeweHa
KBagpaTHas pamka nnowanbo S=25cmM2. HopmManb K NNOCKOCTU paMKu COCTaBASIET C HanpasneHneM
MarHuTHoro nong yron 607. Onpenenvte Bpawarowmnini MOMEHT, OEACTBYIOWNIA HA pamMKy, €CNN NO HER
TeyeT Tok I=1A. 2. [1Ba 6€CKOHEYHbIX MPAMONNHENHBIX NapanienbHbIX MPOBOAHMKA C OANHAKOBBIMU
TOKaMW, TEKYLWMMM B OOHOM HanpaBneHWUn, HAXOAATCS Apyr OT Apyra Ha paccTtosHumn R. YT1obbl nx
pasfBMHYTb [0 paccTosHMs 2R, Ha Kaxabli CaHTMMETP A4/IMHblI MPOBOAHMKA 3aTpaymBaeTcsa paboTa
A=138HIx. Onpenenute cuny ToKa B NPOBOAHMKAX. 3. DNEKTPOH ABUXETCH NPSAMONNHENHO C
NOCTOSIHHOW ckopocTbio v=0,2Mm/c. Onpenennte MarHUTHyt0 nHAyKuuio B nons, cosnaesaemoro
9NIEKTPOHOM B TOYKE, HaxosLWencsa Ha pacCTOAHUN r=2HM OT 3NIeKTPOHA 1 nexatllen Ha NPsMon,
NpOoXoasier Yepes MrHOBEHHOE NONOXEHME SNEeKTPOHA U cocTaBnsatowen yron a=45? co CKopoCTbio
OBUXEHUS anekTpoHa. 4. OnpegenuTe, Nonb3ysCb TEOPEMON O LMPKYNALMK BEKTOPA , MHOYKLUNIO U
HanpPs>XeHHOCTb MarHNUTHOrO MoNs Ha ocy Topouaa 6e3 cepaeyHmka, No 06MOTKe KOTOPOro,
cogepxalten 200 BuTKOB, NpoTekaeT Tok 2A. BHewHnn anametp Toponaa paseH 60CM, BHYTPEHHWI
40cM. 5. TlocToSIHHBIV TOK | TeyeT BAOMb AANHHOIO O4HOPOLHOIO UUAVHIAPUYECKOro Nposoaa
Kpyrnoro cedeHus pagumycom R. MaTtepranom nposoga siBnseTcs napamarHeTuk ¢
BOCMPUUMYMBOCTbIO X. HaiTu: a) 3aBMCMMOCTb MHAYKUUM B OT paccTtosHMs r 0o ocu nposoaa; 6)
MNOTHOCTb TOKA HaMarHM4yMBaHug j' BHyTpu nposoga. 6. KonbLo 13 antoMMH1EBOro nposoaa
(p=26HOM* M) NOMeLLEHO B MArHUTHOE none neprneHanKynsapHO MMHUSM MarHUTHOW MHOYKUUN.
OnameTp konbua D=30cM, anameTp nposoda d=2mMm. Onpenennte CKOPOCTb N3MEHEHNS MArHUTHOIO
nons, ecnu Tok B konbue I=1A. 7. ObmoTka coneHonaa nmeet conpoTmeneHne 100M. Kakosa ero
WHOYKTUBHOCTb, €Cnu Npu npoxoxaeHun toka 3a 0,05¢ B HeM BbloenseTcs KONM4ecTBo TENNOThI,
9KBVBANIEHTHOE 3HEPTMN MarHUTHOrO Nons coneHomaa? 8. Yemy paBHa o6beMHas NNOTHOCTb
SHEepruv MarHNTHOro Nons B coneHonae 6e3 cepaeyHnka, UMELEro NAOTHY0 OLHOCNONHYIO
HamMOoTKy NpoBoAoM aAnameTpom 0,2MM, ecnu cuna Toka B HeM 0,1A? 9. KonebaTtenbHblid KOHTYP
cogepXxut coneHong, (onunHa |=5cm, nnowanb nonepeyHoro cevyeHms S1=1,5cM2, yncno BMTKOB
N=500) 1 nnockui KkoHgeHcaTop (paccTosHNe Mexay nnactmHamu d=1,5mMM, nnowanb NnacTuH
S2=100cm2). OnpenennTte 4acToTy COBCTBEHHbIX KonebaHuii KoHTypa. 10. SHeprmsa cBoboAHbIX
HesaTyxarowmx konebaHuii, Nponcxoaswmx B konebatenbHOM KOHType, cocTasnset 0,2mIx. Mpwu
MeONEHHOM pa3aBuraHnm NNacTuH KOHAeHcaTopa Yactota konebaHuii ysennynnach B n=2 pasa.
Onpepnenute paboTy, COBEPLIEHHYO NPOTUB CWU anekTpudeckoro nons. 11. Cnna Toka B
KonebaTenbHOM KOHType U3MeHsieTcs no 3akoHy 1=0,1sin(1000t) (A). MHaykTnBHOCTbL KOHTYpa 0,1 H.
HanTn 3aKOH N3MEHEHWS HaNPSXeHUs Ha KOHAEeHcaTope U ero eMKocTb? 12. B Lenb nepeMeHHoro
ToKa ¢ yactotom 4000y BKNtOYEHa KaTywka MHAYKTUBHOCTbLIO 0,11 H. KoHOeHcaTop Kakon eMKoCTu
Ha[0 BKNOYUTL B 3Ty Lienb, YTOObl OCYLWECTBUICS PE30HAHC?

Utorosasa chopma KOHTpoOns
3a4erT (B 3 cemecTpe)

MpuMepHbIE BONPOCHI K 3a4eTy:

7.1. OcHOBHas nuTeparypa:

Kypc obwein donsmku, T. 2. SnekTpmnyecTBo 1 MarHetnam. BonHbl. OnTrka, CaBenbes, Nropb
Bnaoumnposuy, 2008r.

3anaum no obuwei gouauke, Miponos, Nropb EBreHbesny, 2012r.

onektpomarHetTnam. OCHOBHbIE 3aKOHbI, ponos, Nropb EBreHbesmny, 2006r.
ONeKTpnyecTBo 1 marHeTnsm, Mareees, Anekcen Hukonaesuy, 2010r.

OnekTpnyecTso, KanawHwukos, Ceprein ["puropbesuy, 2008r.

Wponos, V.E. SnektpomarHeTnam. OcHOBHble 3akoHbl. M. : 'BrHoM. JTabopatopus 3HaHwuiA', 2010. -
319c. (http://e.lanbook.com/view/book/4369/)

KanawHwukos C.I". SnekTpuyectBo: Y4ebH. nocobue. - PUSMATIINT, 2004. - 624c¢.
(http://e.lanbook.com/view/book/2188/)
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Caeenbes N.B. Kypc counamku: Yu. nocobue. T.2. Snektpudectso. KonebaHus n BonHbl. BonHosas
ontumka. - Cl6.: N3a. 'NMaHb', 2008. - 480c.

(http://e.lanbook.com/view/book/347/)

7.2. JlononHuTenbHasa nuteparypa:

CbopHMK 3aa4y no obwemy kypcy counaunku, BonbkeHwTeinH, BaneHtnHa CepreesHa, 2007rT.
Kpatknin kypc dpuankn ¢ npumepamm peweHnsa 3anad, Tpodpumosa, Tancus VisaHosHa, 2007T.
duamka: Teopus, pelweHne 3anad, nekcukoH, Tpodumosa, Tancusa VisaHosHa, 2012r.
ONeKTpnYecTBo 1 MarHeTnam, MatyxvH, Bagum JleoHmooswny, 2012r.

ONeKTPNYeCcTBO N MarHeTusm, Mapcenn, 3., 2005r.

7.3. UHTEepHeT-pecypcChbl:
Buneonekuumn ®dustexa - http:/tvl.fizteh.ru/courses/ovchinkin3/ovchinkin3-1.html

Kypc nekumi no 9nekTpuyecTsy U MarHeTusmy -
http:/lib.ssga.ru/fulltext/UMK/020804%20PDF/2%20cemecTp/Punamnka/020804%20Kypc%20nekumnin209n

CaHkT-lNeTepbyprckunii rocyHuBepcuteT 35 nekuunin no SnekTpuyYecTBy N MarHETU3My -
http://www.phys.spbu.ru/library/studentlectures/krylov/electr.html

CbopHuK 3aa4 no obuemy Kypcy domauku - http://www.alleng.ru/d/phys/phys124.htm
COopHVK peweHnid 3a8ad no Kypcy obuwein domsnku - http://phys.reshebnik.ru/volk

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMUNINHbI(MOAYNS)

OcBoeHve ancunnnamHbl "PelweHne 3anay NoBbIWEHHOW COXHOCTA MO 9NEeKTPUYECTBY U MarHeTnamy"
npeanonaraeTt UCNONb30BaHNE Cneayowero MatepmnanbHO-TEXHNYECKOro 06ecneqyeHns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm noboi Buaeo n ayamo
NHdpopMauunu, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMNiekTaums
MyNbTUMEONAHOM ay ANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenoaaBaTens,
BK/IOYAIOWWEN Ta4-CKPUH MOHUTOP C AuaroHasnblo He MeHee 22 OWNMOB, NepCOHaNbHbIA KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTtukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOhoH, 6ecnpoBoAHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHMeM, MHTEPAIENChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofasaTens sSBnsetcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAIOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasatens. lNpenonasatenb MMeET BO3MOXHOCTb NErKo
ynpaensTb BCE CUCTEMOW, HE OTXOAS OT TPUBYHbI, 4TO NO3BONSET NPOBOAMTL NEKLMKN, NPaKTUYecKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW Ons HUX POpMeE C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YACNE C UCMO/Ib30BAaHMEM B NPOLIECCE 0ByYeHMS BCeX
KopnopaTuBHbIX pecypcoB. MynbTuMeguinHas ayautopus Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B ceTb MHTEpPHEeT. KoMnbioTepHoe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bmbnmoTeyHor cucteme "ZNANIUM.COM", noctyn K KOTOpOW NpenocTaBieH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnmnotekn cOPMMPOBaH C y4ETOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHUKM, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKOHO4ATEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHble Nepruoanyeckme n3gaHmsa n n3naHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCeM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNMoTEYHO cucteMe Mapatennctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MN3patenbctia "MlaHb" BKOYAET B ce0S 9NEKTPOHHbIE BEPCUMUN KHUI U3AATENbCTBA
"IlaHb" 1 opyrnx Beaywmux n3natenbCcTB y4ebHo nuTepartypbl, @ TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx n3aaHuim no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrumanbHOMy KONMMYECTBY NPOCUbHbBIX HANpasneHnin ¢
cobntoaeHneM BCeEX aBTOPCKUX N CMEXHbIX NPaB.

OcBoeHune ancumnnuHbl "PeweHne 3aaay NoBbIWEHHON CNOXHOCTY MO 9N1EKTPNYECTBY U MarHeTu3my"
npennonaraeT UCNnoib3oBaHmMe cnenyloulero MmatepmanbHO-TEXHNYECKOro obecneyeHuns:

[nsa nosblweHNs YPOBHS NPaKTU4ECKMX HaBblKOB B MPUMEHEHUN PU3NYECKNX 3aKOHOB MNpU peLleHnm
pusmyeckunx 3anau NOBbIWEHHOW CNOXHOCTN npegycMmartpmBaeTcs

aKkTMBHas oopMa NPOBEOEHUS MPAKTUYECKNX 3aHSATUIA (KOMMNbIOTEP+MNPOEKTOP), UCMONb30BaHNe
3NEeKTPOHHO-06pa30BaTENBHOr0 PECYpPCa, NOBbIWAOLWETrO

CaMOCTOATENbHYIO pa60Ty CTYLEHTOB MNMpn N3y4eHnn gucumnniinHbl.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IFOC BINO un yyebHbiM nnaHom no
HanpasneHuno 050100.62 "MNeparornyeckoe obpasosBaHme” 1 NPono NOAroToBkn duanka un
NHpopMaTumka .

Mporpamma coctasneHa B cootBeTcTBumM ¢ TpeboBaHnsmmn GrOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHuto 44.03.05 "Mepnarornyeckoe obpasoBaHue (C AByMS NPOCOMNSAMU NOATOTOBKM)" 1
npocpounio NoaroToBkn duaunka n nHpopmaTmka .
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