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Mporpammy avcumnnuHbl paspabotan(a)(1) AOUEHT, K.H. (ZoueHT) AzaHyeeB H.M. kacpenpa
obpazoBaTefibHbIX TEXHOMOMNA B OM3MKe Hay4YHO-Neaarornieckoe oTaeneHue ,
NMAzancheev@Kkpfu.ru ; ctapwwuii npenogasatesnb, 6/c PycaHoBa N.A. kadbeapa obpasoBaTtefibHbIX
TEXHONOrM B oM3nKe Hay4yHo-neparormyeckoe orgeneHne , IARusanova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto kypca "9nekTpu4ecTso U MarHeTnam" aBnseTcsa qoopMmMpoBaHme y CTyAEeHTOB NpeacTaBneHuin
06 OCHOBHbIX 3aKOHOMEPHOCTSIX, KacaloWwmxcs B3aMMOAECTBMS HEMOABUXKHbIX 3N1EKTPUYECKUX
3apanos, OBUXEHNS 3aps.00B B NPOBOAHUKAX M MArHUTHbBIX MONEr TOKOB, MOHMMAaHWUS TECHON
B3aMMOCBSA3M 3NIEKTPUYECKNX U MArHUTHbBIX SBIEHUIA B paMKax Knaccuyeckon Teopum
9N1EeKTPOMarHMTHOro Non4, rpaHuL, NPMMEHMMOCTM KNnaccuyeckoro noaxoaa.

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

JaHHas yyebHas oncumnnnHa BknodeHa B pasnen " 53.B.3 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpasoBaHNe N OTHOCUTCS K
BapuatmeHol Yyactn. OceamBaeTcs Ha 2 Kypce, 4 ceMecTp.

OduncumnnnmHa "SnekTpmnyecTBo 1 MarHeTn3m" OTHOCUTCS K BapmaTyMBHOWM YacTu NpodPeCcCnoHanbHoro
uvkna b.3.B.3.3 "Obwas 1 skcnepumeHTanbHas dpusnka". JucumnnmHa nayd4aercs Ha 2-M Kypce u
ee Lenblo SBNsSeTcs co3aaHne 6asbl 3HaHWIA, HA OCHOBE KOTOPOW B fanbHelwem by nyT nayyarbcs
pasgensl uukna: "Ontuka" n "KeaHtoBas puauka”, kypcol "Teopetnyeckas usuka”, "dusmnyeckas
9NEeKTPOHUKA".

Mpn oCcBOEHMM OaHHOro Kypca CTyAEeHTbl LOMXHbI BfafeTb OCHOBaMM BbICLWEN MaTeMaTukn 1
3HaHUAMK, NONYYEHHbIMU MPU U3ydYeHun aucunnnuvH "MexaHuka", "MonekynsipHas dousmka" B
pamkax mooyns "Obwas 1 akcnepumeHTanbHas gouaunka"

3. KomneTteHuumn obyuarowerocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL MU

OK-1 BNafeeT KyNbTypOW MblWEHUs, CMOCOBHOCTbIO K 0606 eHNIO,
(0bweKynbTypHbIE aHanuay, BOCNPUATUIO MHGpOpMaLMK, MOCTAHOBKE Lienn 1
KOoMreTeHuun) BbIOOPY MyTeln ee LOCTUXEHNS
OK-6

n H NOrMYECKN BEPHO CTPOUTb YCTHYIO U MUCbMEHH
(OBLLEKYNbTYPHbIE Ce?lcb;OGe OrM4yecku BepHO CTPOUTb YCTHYIO CbMEHHYI0
KOMneTeHuunn) P
OK-9 crnocobeH paboTaTb ¢ UHpopMaLmelt B rnobanbHbIX
(0BuekynkTypHLie KOMMbIOTEPHbIX CETSHX
KOMreTeHuunn) P
OrllK-1 0CO3HaeT coumanbHyto 3Ha4MOCTb CBOE By nyLen
(npodpeccunoHanbHble npodpeccuun, obnagaeTt MOTUBaLMEN K OCYLWECTBNEHUNIO
KOMMeTEeHL M) NpogoeccrnoHanbHOMm 0eaTenbHOCTH
OlK-3
(npodpeccunoHanbHble Bfageet 0CHoBaMu pe4veBor NpogPeccnoHanbHom KynbTypbl
KOMMeTeHuun)
OTK-4 cnocobeH HeCTN OTBETCTBEHHOCTb 3a pe3ynbTaThl CBOEW
(MpocpeccmonantHbie npogoeccnoHanbHom 0eaTenbHOCTH Pe
KOMNeTeHLmm) P '
Ol1K-6 6
(POMECCHOHATbHbIE crnocobeH K NoAroToBke 1 penakTMpoBaHUIO TEKCTOB
KOMMETEHLN) NPOCPECCMOHaNbHOro 1 coumanbHO 3HAYMMOro codepXaHus.
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
MnK-1 cnocobeH pa3pabatbiBaTb U peann3oBbiBaTh y4ebHble
(npodhbeccunoHanbHbie nporpammbl 6a30BbIX U ANEKTUBHbIX KYPCOB B PA3/INYHbIX
KOMMEeTeHLMN) obpa3zoBaTenbHbIX y4PEXAEHNSAX
cnocobeH NPYMEHsTb Ha NpakTuke 6a3oBble
MK-2 npodpeccroHanbHble HaBbIKM, COBPEMEHHbIE METOAUKN U

TEXHONOrMK, B TOM YUCNe 1 MHPOPMALIMOHbIE, ONst
obecneyeHns kayecTsa y4ebHO-BOCNUTATENBHOMO NpoLecca Ha
onpeneneHHon obpasoBaTenibHOM CTYNEHN KOHKPETHOMO
06pa3oBaTeflbHOro y4pexaeHus.

MK-3 cnocobeH aKcnnyaTupoBaTb COBPEMEHHYIO PU3NYECKYIO
annapartypy n obopyLoBaHune, NPUMEHSITb COBPEMEHHbIE

(npodbeccmoHanbHble
KOMreTeHuunn)

%%%ffg:fﬁ;f”bwe MeTObl ANarHOCTUPOBAHUS OOCTUXEHMS 00y4atoWmnXCs U
BOCMUTAHHWKOB.
cnocobeH aHanM3npoBaTh pesynbTaTbl HayYHbIX UCCNENOBAHWIA
AK-4 1 NMPUMEHATb X NPY PEeLIeHNN KOHKPETHbLIX 00pa3oBaTefibHbIX U
(MDODECCHOHANbHLI nccnenoBaTenbCKux 3aay, OCyWeCcTBNATb Nejarormyeckoe
KOMNETEHLAN) COMPOBOXAEHME NPOLIECCOB coLManv3aumm 1

NpPodeccnoHanbHOro camoonpeaeneHmns obyyaroLwmxcs,
MOLArOTOBKM MX K CO3HATENbHOMY BblIOOpy npodheccum.

BnageeT CUCTEMON 3HaHUI O pyHOAMEHTalbHbIX PU3NYECKUX
CK-2 3aKoHax 1 Teopusix, OU3NYECKON CYLHOCTU SBNEHUIA U
NpoLeccoB B MPUPOLE U TEXHUKE

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

OCHOBHbIE 3aKOHOMEPHOCTH B3aMMOLENCTBUA HEMOABUNXHbIX ANEKTPUYECKUX 3apsaos, 0COBEHHOCTM
OBNXEHNA 3apsanoB B MNPOBOAHNKAX U CBOWCTBA MarHUTHbIX NONen TOKOB

2. DONTXEH yMeTb:

nsnaraTb 1 aHanNM3MpPoBaTb PUINYECKYIO NHAPOPMALINIO, KACAIOLYIOCS 3NEKTPOMAarHUTHBIX SBEHWN,
1 MCMONb30BaTb €€ NPU peLllieHnn NPoecCoHanbHbIX 3a0ay;

3. DONXEH BnaneThb:
OCHOBHbIMMN METOOJAaMUN N3MEPEHNA N aHaNTN3a aNEeKTPNYECKNX N MarHUTHbIX BEJTUYNH.

MCMoNb30BaTh B CBOEW NPOPECCHOHANbHON OeATENbHOCTY 3HAHWSA, NOMYYEHHble B XO4e N3yYeHUs
OaHHOro Kypca,

NPUMEHSTb NPOCTENWNE N3MEPUTENBHbBIE NPUOOPBI ANS AEMOHCTPALMM (PU3NYECKMX SBNEHNIA.

4. CTpyKkTypa 1 cogepxaHve OUCLUNIUHBI MOAyNs

Obwas Tpya0eEMKOCTb AUCLMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS ANCUUNANHBI 9K3aMeH B 4 CcEMeCTpe.
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CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycKa K 3a4eTy

28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

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

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

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

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Henens UX TPy AO0EMKOCTb Tekywue copmbl
N ‘D'"Kn"(")':lr;;}r;“b'/ CeMechcemecrpa (B yacax) KOHTpOnsi
Nex ImI'Ipal(m--lecl(meJ1a60parop|-u>|e
L 3aHATUA paboTbi
Tema 1. oTyeT
1.|9nekTpocTarmyeckoe 4 1-4 12 0 6 TecTupoBaHue
none
Tema 2. [poBO4HMKM 1 oT4eT
2.|0MaNeKTpUKn B 4 5-6 6 0 4 YCTHbIA OnNpocC
9NeKTPU4eCcKoM rnone
” oT4yer
Tema 3. [10CTOAHHbIN o
3. ANEKTPUYECKMI TOK 4 7-8 6 0 6 YCTHbI ONpocC
oT4yer
Tema 4. MarHuTHble -
4. HONS TOKOB 4 9-12 12 0 8 YCTHbI onpoc
Tema 5. YCTHbI ONpocC
5.|9nekTpomarHuTHas 4 13-14 6 0 4 oTyer
WNHOYKUNSA
6 Tema 6. MarHuTHble 4 15 3 0 4 g:::n;m onpoc
‘lcBOiiCTBA BellecTBa
gﬁZiTZ)-OMaFHMTHe oTHer
7. Konebanms. 4 16 3 0 4 YCTHbI onpoc
[NepeMeHHble TOKK
Jema 8. CTHbI onpoc
8.|9nekTpomMarHuTHoe 4 17-18 6 0 0 y P
none N BOMHbI
Tema . NTorosas 4 0 0 0 3K3ameH
" |doopma KoOHTpONSA
Ntoro 54 0 36
4.2 CopepXxaHue ONCLUMIUHDI
Tema 1. nekTpocratnyeckoe none
neKkumnoHHoe 3aHsiTne (12 yaca(os)):
PerncrpaumnoHHbIi Homep 67716 OAEKTPOHHEBEH
Bl VHHBEPCHTET
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onekTpocTaruka. dnekTpoctatudeckoe none. CBOMCTBA aNEKTPUYECKUX 3apsO0B: ABa BUOOB
3apsana, 3akoH COXpaHeHWs, AMCKPETHOCTb 3apsia. OneMeHTapHblin 3apsg. MNnoTHoCTb 3apsaa.
3akoH KynoHa. EauHuubl namepeHus 3apsana. PaunoHannsosaHHas dpopma 3anucu oopmyn
9NEeKTPOONHAMUKIN. DNEKTpUYecKas NOCTOSHHAA. dnekTpuyeckoe none. HanpskeHHOCTb
anekTpuyeckoro nons. MNMpuHuMn cynepnoanummn. SnekTpuyecknin aunonb. Pacyet nons gunons.
[MoTok BekTOpa HanpsxXeHHoCTU. TeopeMa-l'aycca n ee npuMeHeHus ong pacyeta nonen. unonb
BO BHELWHEM OOHOPOOHOM 1 HeooHopoaHoM nongx. MNMoteHuman nong. Unpkynauunsa sektopa
HanpsXeHHOCTW. [oTeHunanbHbIn XxapakTep aNeKTpocTaTU4eckoro nonis.OKBUNoTeHUnanbHble
nosepxHocTh. CBA3b NoTeHUMana n HanpsxXeHHocTn nons. YpasHeHue lNyaccoHa. [MNoteHumnan nons
TOYEYHOro 3apsna, CUCTEMbl TOYEYHbIX 3aPS00B.

naboparopHas paborta (6 4aca(oB)):

NabopatopHas pabota € 3.1.3.2. kBMnNoTeHUManbHble nMHUK JlabopatopHas pabota € 6.1.3.1.
OnpefeneHvie yaenbHOro 3apsaa anekTpoHa.

Tema 2. MpoBOAHUKN U AN3NEKTPUKU B INEKTPUYECKOM rnone
JNIeKLMOHHoe 3aHsiTue (6 4aca(os)):

InekTpunyeckoe none B guanektpukax. CeasaHHble 3apsabl. [onspnsauns onanekTpukos. BekTop
nonsipmu3aunm N ero CBA3b C NNOTHOCTbIO CBA3aHHbIX 3apAL0B. BeKTOp 3n1eKkTprM4yeckoro CMeLeHus.
Onanektpuyeckas BOCNPUNMYMBOCTb U AM3NEKTpUYeckas npoHnuaemMocTb. CKayok aneKkTpu4eckoro
nons Ha rpaHuue AByX ONanekTpukos. Teopema ["aycca ons onanekTpukos. [1poBooHUKM B
3NeKTpUYecKoM none. Ycnoeune paBHOBECUS 3aps40B B NPOBOAHUKE. DKBUMNOTEHUNANBHOCTb
NPOBOAHMKA. DNEKTPOEMKOCTb. EMKOCTb yeanHeHHoro nposogHuka. KoHgeHcatopsl. [nockuin,
cpepryHecknin u LMAMHOPUYECKMIA KOHAEHCATOPbI N X 3NeKTPoeMKoCTb. CoeanHeHNs
KOHOEHCATOPOB. QHEPrns 3apsXeHHOro NPoBOAHMKA, 3apsSXEHHOro KoHaeHcaropa,
NONSIPU30BaHHOrO ON3NEKTPUKA. DHEPTUS U NIOTHOCTb SHEPrUM SNEKTPOCTATUYECKOro nons.

naboparopHas pabora (4 4aca(oB)):

NabopatopHas pabota € 4.1.1.1. OnpeneneHve BHYTPEHHErO CONPOTUBNEHNS BaTaperiku.
NabopatopHas paboTta € 4.1.2.1. CHATME BONbTAMMNEPHOM XapakTEPUCTUKIN NaMmbl HAKaNMBaHWs.

Tema 3. MNOCTOSAAHHBIN INEKTPUYECKUIA TOK
JNIeKLMOHHOe 3aHsiTue (6 4aca(oB)):

lMocToSAHHbBIA anekTpuyecknin Tok. Cuna n NNOTHOCTb TOKA. YpaBHEHME HenpepbiBHOCTU. 3akoH OMma
ans yqactka uenu. ConpoTtusneHme nposogHuka. CoeamHeHns npoBoAHMKOB. [ToHSATUE O
cesepxnposogumocTtn. duddepeHunansHas oopma 3akoHa Oma. CTOPOHHME CUnbl,
anekTpoasmxywas cuna. 3akoH Oma ong nonHon uenu. 3akoH [xoyng-IleHua B
andpgpepeHumanbHom coopme. MNpasuna Knpxrogoa. Knaccnyeckas Teopus anekKTponpoBOAHOCTU
MeTannos.

naboparopHasi pabora (6 4aca(oB)):

NabopatopHas pabota € 3.2.2.1. Nposepka 3akoHa OMa 1 n3MepeHne yaenbHOro ConpoTUBAEHNS.
NabopatopHas pabota € 3.2.3.1. Npasnno Kupxoda 1, 2. JlabopatopHas pabota € 3.3.7.1.
MocTosiHHas dPapanes. JlTabopatopHas pabota € 3.3.7.0. SdbdhekT 3eebeka. OnpeneneHune
TepMo-30C Kak goyHKLMM pa3HOCTU TeMnepartyp.

Tema 4. MarHuTHbIe NONSA TOKOB
neKkuunoHHoe 3aHsitne (12 yaca(os)):

MarHutHoe none. OnbITHOE [0Ka3aTeNbCTBO CyWeCTBOBAHUS MAarHUTHOMO Nons. BekTtop MarHMTHOM
nHaykuuun. Crunosble NMHMK. MarHMTHOe none NOCTOSIHHOroO Toka. 3akoH brno-Casapa-Jlannaca.
MarHuTHoe none NPAMOro NPoBOAHMKA C TOKOM. BekTop HanpsXeHHOCTN MarHUTHOrO Mons.
MarHuTHoe none kpyrosoro Toka. MarHuTHbIn MOMeHT. Linpkynauunsa Bektopa HanpsXXeHHOCTH
MarHMTHOro nons. Buxpeson xapaktep MarHUTHOro Nons. 3aKOH NOMHOMO TOKa B BaKyyMe.
MarHuTHOe none ToponganbHON U coneHonpanbHOM Katywek. MarHuTHoe none ABMXyLlerocs
3apsna. [leiicTBme MarHUTHOro Nons Ha NPOBOOHWKU C TOKOM. 3akoH AMnepa. Baammogencreune
[BYX napannesnbHbIX MPOBOAHMKA C TOKOM. EOnHMUA namepeHns cunbl Toka - amnep. MarHutHbin
noTok. Teopema [Maycca ons MarHUTHOro nonsi. Pamka ¢ TOKOM B MarHUTHOM none. PaboTa npu
nepemMeLleHnn NpoBoL4HMKA C TOKOM B MarHUTHOM none. [leicTtene MarHUTHOro rnons Ha
asuxywminca sapan. Cuna JlopeHua. Tpaektopusa OBMXEHUS 3apsia B MarHUTHOM none. OggoekT
Xonna.
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naboparopHasi pabora (8 yaca(oB)):

NabopaTtopHas pabota € 3.3.3.4. MI3yyeHune cunbl B3aMMOL4ENCTBUS NPOBOAHNKOB C TOKOM (cuna
Amnepa). JlabopatopHas pabota € 3.3.4.2. 3akoH brno-CaBapa. VIamepeHune nHayKUMmn MarHUTHOro
Nons KaTywWwKn MHAYKTUBHOCTM 6e3 cepaeyHuka.

Tema 5. OnekTpoMarHuTHasi MHAYKLUUS
JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):

OnekTpoMarHnTHas nHAykumns. OnbiTel Papanes. 3akoH 3M1EeKTPOMarHMTHOM nHaykunm dapanes n
npasuno JleHua. 30C vHayKuMm 1 3aKoH coxpaHeHuns aHeprun. CamonHaoykuus. 30C
camomHayKuun. HayKTMBHOCTb coneHomaa. SKCTPATOKMN 3aMblKaHUs 1 pasMblkKaHns Lenu.
Buxpesble TOKW, CKUH-a(ppekT. B3anMHas nHoykumsa. TpaHcgopmaTop. SHeEprus 1 NnoTHOCTb
SHEePrun MarHUTHOrO Mos 3NEeKTPUYECKOro ToKa.

naboparopHas pabora (4 4aca(oB)):

NabopartopHas pabota € 3.3.4.1 (3.4.3.2). NeHepauus 90C vHOyKLMM B NPOBOASILIEN KaTyWKe C
MOMOLLbIO NMOCTOSIHHOro MarHuTa. Miamepexune 30C MHOyKUMM B KaTylKe, NOMELWEeHHON B
NnepeMeHHoe MarHMTHoe norne.

Tema 6. MarHUTHbIe CBOWCTBA Bell,ecTBa
JNIeKLMoHHoe 3aHsitue (3 yaca(os)):

MarHuTHble cBoncTBa BewecTea. MarHUTHbIe MOMEHTbI 3NIEKTPOHOB U aToMOoB. [lma- n
napamarHetuku. BekTop HamarHnyeHns. MarHntHoe none B MarHeTukax. MarHmtHas
BOCMPUMMYUBOCTb U MpoHULaeMocTb. PeppomarHetnam. MarHntHbil ructepesunc. Todka Kiopu.

naboparopHas pabora (4 yaca(oB)):

NabopaTtopHas paboTta € 3.5.3.3. VIamepeHue cunbl, AeACTBYOWER HA MPOBOAHUK C TOKOM B
0OHOPOOHOM MarHNUTHOM none coneHoupa. JlabopatopHas pabota € 3.3.3.2. 1amepeHue cunbl,
NenCTBYIOWEeNn Ha NPOBOAHNK C TOKOM B OAHOPOOHOM MarHMTHOM Mone anekTpoMarHura

Tema 7. dnekTpomarHMTHe KonebaHus. NepemMeHHble TOKK

NeKuMnoHHoe 3aHsiThe (3 yaca(os)):

KonebatenbHblit KOHTYp. CobcTBEHHbIE KonebaHusi. dopmyna TomcoHa. 3aTyxatowme konebaHusl.
BbiHyXAeHHble konebaHus B KOHType. Pe3oHaHc. PaboTta 1 MOWHOCTb NepeMeHHoro Toka. AKT1BHas!
N peakTUBHAas MOWHOCTb. DPHEKTMNBHbIE 3HAYEHUSI CUMbl TOKA U HanpsixeHns. 3akoH Oma ans
NepeMeHHOro Toka

naboparopHasi pabora (4 4aca(oB)):

NabopaTtopHas paboTta € 3.6.1.2. OnpeneneHne eMKOCTHOrO COMPOTUBNEHNS KOHOEHCATOPOB B
Lenun NepeMeHHoro Toka.

Tema 8. AnekTpoMarHUTHOE rnosie N BOJHbI

JNleKLMoHHOe 3aHsiTne (6 4aca(os)):

OnekTpomarHuTHoe none. Buxpesoe anekTpnyeckoe none. Nepsoe ypaBHeHne Makceenna. Toku
cMmeleHns. Btopoe ypaBHeHne Makceenna. YpaBsHeHust Makceenna B UHTErpanbHoOm u
andpbpepeHumanbHoOm hopMax. SNeKTpoMarHuTHble BoNHbI. BonHoBoe ypaBHeHne. CKOpOCTb BOJHbI.
Ob6beMHasi NNOTHOCTb SHEPIMM 3NEKTPOMarHUTHbIX BOSH. [oTok aHeprun. BekTop
YmoBa-llonHTuHra. lkana anekTpoMarHuTHbIX BOJH.

4.3 CTpyKTypa 1 copgepXxaHume caMOCTOSITeNIbHOM paboTbl AUCLUMINHBI (MOLYNSA)

Bupbl
N Paspen Cemect Hepensa | camoctositennbHon [TpynoOeMKOCTb g‘:ﬂ%‘g‘;z)ﬁ:’:'szﬂ;
AvcuvnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYL,EHTOB P
noaroToBka K
oTuety 2 otyer
Jema 1. rnoaroTtoBka K
1.|9nekTpocTartmyeck -
OnekTpocTartnyeckoe 4 1-4 TECTVPOBAHIIO 6 TecTupoBaHmne
none
MnoaroTtoBka K .
2 THbIW On
YCTHOMY Ornpocy ye onpoc
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Buabl
Pasnen Cemect Hepens | camocTtositenbHon [TpyAoeMKoCTb :;‘:g::y;?:;gzga
JOuCLMNANHDI Pcemectpa pa6oTb (B yacax) a6oTbl
CTYLEHTOB P
noaroToBka K
Tema 2. [poBOAHUKM 1 OTfeT 3 oTyer
y
.|BNaNeKTpuKn B 4 5-6 HOLrOTOBKA K
9NeKTpuYecKom rnone THbIV On
P YCTHOMY Onpocy 3 ye onpoc
noaroToBka K 3
- oTyeT
Tema 3. [MoCTOAHHbIN 4 2.8 oT4yery
‘lanekTpuyeckun Tok NOAroToOBKa K -
THbI On
YCTHOMY Onpocy 3 ye onpoc
noarotoska K 6
oTyeT
Tema 4. MarHutHble 4 910 [PTHETY
‘Inons TokoB noaroToeka K o
THbIA On
YCTHOMY Onpocy 6 ye onpoc
noarotoBka K
Tema 5. owfeTy 3 oT4yer
.|9nekTpoMarHmTHas 4 13-14 NOLrOTOBKA K
MHOyKUMSA THbI on
y YCTHOMY Onpocy 3 ye onpoc
noaroToBka K 5
oTyeT
Tema 6. MarHuTHble 4 15 oT4eTy
‘lcBONiCTBA BelecTa noaroToBka K -
2 THbIA On
YCTHOMY Onpocy ye onpoc
Tema 7. noarotoBka K 3 oTyeT
OneKTpoMarHuTHe oTyeTy
7-lcone6arms 4 16 NOAroTOBKA K
[NepeMeHHble ToKK YCTHOMY OMpocy 3 yCTHBIN orpoc
Tema 8. noaroToBka K
8.|9nekTpomarHmTHoe 4 17-18 CTHOMY OMDOC 4 YCTHbIIA ONpoC
none v BOJMHbI y y onpocy
Ntoro 54

5. O6pa3oBarenbHble TEXHONOIUU, BK/IHOYAA MHTEPaAKTUBHbIE hOpMbl 06yUYeHus

|_|pl/l N3y4eHn OUCUNNNMHbI OCYyWEeCTBNAETCA NMOCTOSAHHM KOHTPOJb YPOBHA 3HaHWI CTyOoeHTa nyTem
onpocos, TeCTMpoBaHu4, noMallHNX 3apaHui. [ns 3aKkpeneneHns 3HaHWI ncnonb3yeTcs
KOMIMbOTEPHaAsA OEMOHCTPaUKMA OMNbITOB U ABNEHUN N0 TEME N UX 060y>K,u,eH|/|e B oopMe cemunHapa.

6. OLeHOUHble cpeacTBa OJ1sl TEKYLLLEero KOHTPOssi yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToram OCBOEHUsl AUCLUMNIUHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. nekTpocratnyeckoe none

OT4yeT , NpMMepPHbIe BOMPOCHI:

MNMucbmeHHas paboTta. PacyeT NnpakTUyeckoin YacT on3n4eckoro aKCnepuMeHTa.
TeCTUpoOBaHne , NPUMEpPHbIE BOMPOCHI:

dnekTpocTatudeckoe none. HanpsxeHHOCTb 1 NOTeHUMan, nx ceasb. MNpuHUMn cynepno3uuunu.
Teopema ["aycca. PaboTa nepemelleHmns 3apsaa. QHEPrust CUCTEMbl TOYEYHbIX 3apsSa0B

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

3akoH coxpaHeHus 3apsga. JuckpeTHocTb 3apsaia. HanpsxXeHHOCTb 1 noteHuman nons. MNMoTtok un
unpkynaums. lNone ounons, OMNonb BO BHEWHEM MoOne.

KETPOHHBH
B_EPCHTET
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Tema 2. [MpOBOAHMKMN U OU3NEKTPUKU B INIEKTPUYECKOM none

OT4YeT , MPUMEpPHbIE BONPOCHI:

MucbMeHHas paboTta. PacyeTt NpakTuyeckom YacT on3nyeckoro aKCnepuMeHTa.
YCTHbI ONPOC , NPMMEpPHbIE BOMPOCHI:

Monspuaauns OnanekTprkos. BekTop nonsipnsaumnm n ero cBsidb ¢ NNOTHOCTLIO CBA3aHHbIX 3aPsiA0B.
BekTop anekTpuyeckoro cMelleHus. Juanektpuyeckas BOCNPUMMYMBOCTb U MPOHULIAEMOCTb.
YcnoBune paBHOBeCKS 3apSaA0B B NMPOBOAHMKE. DKBUMOTEHLMANBHOCTb NPOBOAHMKA. HanpsiXeHHOCTb
Mons y NoOBEPXHOCTU NPOBOAHMKA. EMKOCTb NPOBOAHMKOB 1 KOHAEHCcaTopoB. CoeanHeHMs
KOHAEHCATOPOB. DHEPrusl 3apsi)XEHHOro NPOBOAHMKA, 3apPSXKEHHOr0 KOHAeHcaTopa. dHepPrns 1
MAOTHOCTb SHEPruM 3NeKTPOCTATUYECKOro MNons.

Tema 3. MNOCTOAHHBIN INEKTPUYECKMUIA TOK

OTYeT , NPUMEPHbIE BONPOCHI:

MNMucbMeHHas paboTa. PacyeT npakTMYeckor YacT chn3nyYeckoro aKCnepuMeHTa.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

Cwuna n nnoTtHoCTb Toka. 3akoH Oma. ConpoTmeneHue nposogHuka. CoeguHeHns NPOBOLHNKOB.
OdugpdepeHunanbHas coopma 3akoHa [xoyns-SleHua. PasseTBneHHble Lenu n npasuna Knpxroda.

Tema 4. MarHuTHbIe NONSi TOKOB

OTYeT , NPUMEpPHbIE BOMPOCHI:

lMucbMeHHas paboTa. PacyeTt npakTUYeckoir 4acT oM3n4ecKoro 3KCnepuMeHTa.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

BekTop MarHuTHOM MHAyKumMn. Cunosble nnHUK. 3akoH AMnepa. MarHuTHoe none NoCTOSIHHOro ToKa.
3akoH bro-Casapa-/lannaca. MarHMTHOe none NpPsMoro NPOBOAHUKA C TOKOM. MarHuTHoe none
KpyroBoro toka. MarHutHblii MOMeHT. [leicTBME MAarHUTHOrO NONs Ha ABUXYywWwuiics 3apsan. Cuna
NopeHua. TpaekTopurs 3apsina B 04HOPOLHOM MAarHUTHOM Mone.

Tema 5. dnekTpoMarHUTHasi MHAYKUUS

OTYeT , NPUMEPHbIE BOMPOCHI:

MNMucbMeHHas paboTa. PacyeT npakTMYeckol YacT con3nyYeckoro aKCnepuMeHTa.
YCTHbI ONPOC , NPUMEPHbIE BOMPOCHI:

3akoH anekTpoMarHutHom nHaykuum dapages. Npasuno NleHua. 30C nHOyKUMN 1 3aKOH
coxpaHeHuns aHeprun. CamomHaoykuma. 94C camomHaykumn. HOyKTMBHOCTb coneHomnaa.
OKCTPaTOKM 3aMblkaHUS 1 pasMblkaHns uenu. Buxpesble TOKKN, CKMH-3Q0GEKT. DHEPrms 1 NnoTHOCTb
SHEPrnyn MarHUTHOrO NONS 3NEKTPUYECKOro ToKa.

Tema 6. MarHuTHble CBOMCTBA BeLLL,eCTBa

OTYeT , NPUMEpPHbIE BOMPOCHI:

MNMucbMeHHas paboTta. PacyeT NnpakTUYeckoi YacT oM3n4eckoro aKCnepuMeHTa.
YCTHbIA ONPOC , NPUMEpPHbIE BONPOCHI:

MarHuTHble MOMEHTbI 3N1IEKTPOHOB 1 aToMOoB. [lna- n napamarHetTuku. BekTop HamarHnyeHums.
MarHutHoe none B MarHetTukax. MarHuTHas BOCNpUMMYMBOCTb 1 NPOHMLAEMOCTb. deppoMarHeTusm.
MarHuTtHbI ructepesunc. Todka Kiopu.

Tema 7. dnekTpomarHuTHe KonebaHus. NMepeMeHHbIe TOKU

OT4YeT , MPUMEPHbIE BONPOCHI:

MNMucbmeHHas paboTta. PacyeTt NnpakTuyeckon YacT ou3n4eckoro aKCnepuMeHTa.
YCTHbI ONPOC , NPMMEpPHblE BOMPOCHI:

MonyyeHune nepemeHHoi SLC. ConpoTmBneHne, EMKOCTb U MHAYKTMBHOCTb B LIEMNV NEPEMEHHOI0
ToKa. BekTopHas onarpamma. 3akoH Oma anst nepemeHHoro Toka. PaboTa un MOWHOCTb NEPEMEHHOI0
TOKa. AKTMBHAs N peakTUBHAasS MOWHOCTb. PMEKTUBHBLIE 3HAYEHUS CUSbl TOKA U HAMPSAXEHUS.
AnekTpoMarHUTHble KonebaHus. AnekTpudeckuin konebatenbHbli KOHTYP. CoOBCTBEHHbIE KOnebaHusl.
dopmyna ToMcoHa. 3aTyxatolme konedaHusl. BoiHyXaeHHble konebaHns B KOHTYpe. Pe3oHaHc.

Tema 8. dnekTpoMarHMTHOE None U BOJHbI
YCTHbIA OMPOC , NPMMEPHbIe BOMPOChHI:

KETPOHHBH
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Buxpesoe anektpudeckoe none. lNepsoe ypaBHeHne Makceenna. Toku cmeweHuns. Btopoe
ypaBHeHne Makceenna. YpaBHeHns Makceenna B UHTerpanbHon n andpdpepeHumanbHom goopmax.
Cnencteug Teopun Makceenna. BonHoBoe ypaBHeHune. CKopoCTb BOMHbI. M3nyyeHue
3NeKTPOMarHnTHbIX BonH. O6beMHasi MNOTHOCTb SHEPTMM 3NEKTPOMAarHUTHbIX BOMH. [1OTOK aHepruu.
BekTop YMoBa-llonHTuHra. Lkana sanektpoMarHUTHbIX BOSH.

Tema . UToroeasi popma KOHTpons

[MprMepHble BONPOCHI K 9K3aMeHy:

MNpuMepHbIEe 9K3aMeHaUMOHHbIE BuneThb:

OK3aMeHaUNOHHbI bunet € 1

1. 3akoH KynoHa. HanpsxeHHOCTb nons To4e4Horo 3apsga. lNpvHumn cynepnosvuun. BelumcneHne
nona AuMnons.

2. MarHuTHOE none anekTpun4eckoro Toka. BaammonencTeme TOKOB Mexay Coboi U MarHUTOM.

3. Oﬂpe,ﬂ,eﬂl/lTb HaMNps>XeHHOCTb Nongd co3naBaemMoro TOKom 5A, TeKywmnM no npoeony, COrHytomy B
B/ OE NMpaBuNbHOrro TpeyroibHMKa co CTOpOHOI71 30cMm, B BEPLWMHE NpaBMnbHOrro TeTpasgpa, an4
KOTOPOro 3TOT TPEYroibHUK CNYXUT OCHOBaHNEM.

SK3aMeHaUNOHHbI bunet € 2

1. lNMoTok BekTOpa HanpsaxeHHocTU. Teopema OcTporpanckoro - [aycca v ee npuMeHeHue K
pacyeTy nonen HeKOTOPbIX CUMMETPUYHBIX TEN.

2. 3akoH buno- CaBapa- Jlannaca. MarHuTHoOe none NpsiMoro, KPyroBoro, CoONeHoMaanbHOro Toka.

3. CnnoBble NMHWK SNEKTPUYECKOro NONs COBMNaaaroT C NMMHMSAMN Toka B npoBoaax. Kak aTto
cornacoBatb C TEM, YTO B TOHKOM CNoe aNeKTPOonMTa NMHUKM ToKa T ABYX 9NEeKTPOO0B B BUAE
ManeHbKMX WapuKoB pacronoXeHbl B 3TOM CNoe, Toraa Kak CUNoBble NMMHUK OBYX Pa3HOMMEHHbIX
3aps00B PacnpoCcTPaHATCS MO BCEM HanpasneHmam?

OK3aMeHaLUVOHHbIV bunet € 3
1. PaboTa cun nons no nepemelleHnn 3apsanos. Linpkynsums sektopa Hanpsi>kXeHHOCTU Nons.
MoTeHUManbHbIn XapakTep aNeKTPoCTaTUYEeCKOro nosns.

2. MarHutHoe none aBuxyuerocs 3apsaa. Linpkynsums Bektopa HanpsiXkEHHOCTU MarHUTHOrO Monsi.
3akKoH NOMHOro Toka.

3. Kakosa 3Heprnsa KoHoeHcartopa B KonebartenbHOM KOHTYyp€ B MOMEHTbl MaKCMyMOB TOKa B
KaTywke B cny4asx: conpotmBneHne HNYTOXXHO Malio,

conpoTtueneHne nMeem 3Ha4nTeNbHYO BEJTMHNHY.

OK3aMeHaLUVOHHbIN bunet € 4
1. MoTeHumnan n aKBMNOTEHUMAaNbHbIE NOBEPXHOCTU. ["padneHT NoTeHumana n HanpsiXXeHHOCTX Nons.

2. Cuna ,El,eVICTByPOLLI,aFI Ha SﬂeKTpI/I‘-IeCKVIVI TOK B MArHMTHOM none. MarHuTHbIA MOMEHT BMTKA.

3. Kakue 3apsabl HAX0AATCS Ha NAOCKMX 9NEKTPoAax, ONylWEeHHbIX B pacTBOP MEAHOro Kynopoca,
ecnu naet Tok 0,5 A n yonenbHoe conpoTtumsneHne pactesopa 50 Om*cm? [nanektpmnyeckas
NPOHULLAEMOCTb pacTeopa - € = 81.

SK3aMeHauUMOoHHbIn bunet € 5

1. MNoTeHuman nong, Co3a4aBaeMoro To4EeYHbIM 3apPsSa0M, CUCTEMON 3apsaa0B, ANMONEM U
3apsaxXeHHon cqoepoi.

2. [lencTBme anekTpn4eckoro 1 MarHUTHOro Nonen Ha aABuxylwmninca 3apan. Cuna JlopeHua.
OnpepneneHne yaoensHoro 3apsaa anekTpoHa.

3. B KOpOTKO 3aMKHYTYHO KaTyWwKy O4MH pa3 ObICTPO, OpYyroi pa3 MeasieHHO BABUraT MarHuT.
OLnunHakoBOE NN KONMYECTBO SNEKTPUYECTBa MHAyUMpyeTcs B KaTtywke? OaguHakosas nu paboTa
NPON3BOANTCS NPOTUB 3NEKTPOMArHUTHBIX CUN?

OK3aMeHaLUVOHHbI bunet € 6

PerncrpaumnoHHblii Homep 67716 DAEKTPOHHEH
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1. unonb B 04HOPOAHOM U HEOOHOPOIHOM rone.

2. OppekT Xonna. MpumeHeHune agogpekta Xonna. MpuHuun pabotel MIT- reHepaTtopa.
OTHOCUTENbHbIN XapakTep 3NeKTPUYECKOro 1 MarHUTHOro nonen.

3. ONeKTPOoH OBMXETCS B BaKyyMe 1 BeTaeT B MarHUTHOE none. VI3MeHUTCs v nNpu 3TOM CKOPOCTb
3MeKTpoHa 1 KakoBa ero Tpaektopusa? one 04HOPOAOHO U CKOPOCTb 3NEKTPOHA NepneHAnKynsipHa K
nonio.

OK3aMeHaLUVOHHbIN bunet € 7

1. DKkcnepuMeHTanbHoe onpeaeneHe 3apsna anekTpoHa.
2. MarHetukn. MarHmTHoe none B MarHmtmukax. HamarHm4yeHHoCTb.
MarHuTHas npoHnuaeMocTb. MarHMtoMexaHnyeckume onbiThbl.

3. HauyepTnTb rpadomk n3MeHeH1s HanpPsi)XEHHOCTW MOoNsi B 3aBUCMMOCTM OT PACCTOSIHWSA B CllyYae
nons ABYX NIOCKOCTEN 3apsiXeHHbIX MPOTMBOMOMOXHbBIMI 3apsiaamu.

OK3aMeHaLUVOHHbIN bunet € 8
1. PacnpegneneHne 3apsiaoB B NPOBOAHUKE. OKBUMNOTEHUMANBbHOCTb NPOBOAHNKA. HanpseHHOCTb
Monst y MOBEPXHOCTM NPOBOOHMKA U €€ CBSA3b C MOBEPXHOCTHOW MAIOTHOCTbLIO 3apsaa.

2. 9nekTpomarHutTHoe none. Buxpesoe anektpunyeckoe none. OnbiTbl Poynanna n SinxeHsanbaa.
Tok cmelleHuns. anekTpoMarHnTHoe none. YpasHeHne Makceenna B HTerpanbHom 1
andgodpepeHumanbHon goopme.

3. lNonycdepa paBHOMEPHO 3apsXeHa 3NeKTPUYECTBOM, MPUYEM Ha eONHULE NMOBEPXHOCTU
Haxoautca 3apan 0. OnpenennTb HaNPSXEHHOCTb MoNS B LLEHTPe nonycagepsl.

OK3aMeHaLUWOHHbIN bunet € 9

1. HaBeeHHble 3apsaapbl. dnekTpusaums Yyepes BansHne. AnekTpuyeckas
3awwuTa. Y4yeT nons HaBeAeHHbIX 3apsA0B, METOA 3ePKasibHbIX OTOBPaKEHWA.

2. Paborta, coBepaemas npu nepemeLLeHn NpoBOAHNKA C TOKOM B MarHUTHOM none. MarHutHbii
MOTOK.

3. B katywke ¢ omuyeckum conpoTusneHnem 10 Om npu yactote 50 'y nonyyaetcs casur coasbl
Mexay HanpsxeHnem n Tokom 60-. Onpenenntb MHAYKTMBHOCTb KaTyLLKMW.

SK3aMeHauUnoHHbI bunet € 10
1. OnekTpoeMkocTb. [nocknin, cdpepuyecknii, LMNNHOPUYECKNiA KoHaeHcatopbl. CoeanHeHne
KOHIOEHCaTopoB.

2. OnbiThl Papanes. 3akoH Papanes v npasnno JleHua. dnekTpoasmxylas cuna UHOyKUnn.
Buxpesble TOkW. [10BEPXHOCTHbIN 3DDEKT.

3. HanTtu noteHuman B To4Ke, HaXo4SWMNACS Ha npoOosIxXeHnn ocn aunnons, npun ycnosumn, 4T1o
pacctosdHMne r MHOro MeHbllle OJnHbl Annons L.

OKk3aMeHaUNOHHbI bunet € 11
1. CBo6OAHbIE U CBA3AHHbIE 3apsiabl. Mooenn ananekTpukos. MonspHbie 1 HEMONSPHbIE MONEKYbI.
lMonapusauns onanekTpukos. BekTop nongapusaumu.

2. CaMOI/IH,D,yKLl,I/IFI N B3aMMHas NHOYKUNA. SﬂeKTpO,ﬂ,Bl/I)KyLLI,aH cnna caMoOnHOYyKUnN. I/|H,El,yKTI/IBHOCTb.
SHeprvm MarHMTHOroO noJiA TOKOB. SHepFVIFI M NOTHOCTb 3HEPrnn MarHNTHOro rnons.

3. B 0OHOPOOHOM MarHMTHOM Moe PaBHOMEPHO BPaLLAeTCs KOHTYP B BUAE 3aMKHYTOW
NPOCTPAaHCTBEHHOW NOMAHOW NMNHUW NPON3BONIbHOMN POPMbI.

Moka3zatb, 4To DL C B 3TOM KOHTYpE SIBNSETCS CUHYCONOaNbHOW (PYHKLMEN.

OK3aMeHaLUVOHHbIV buneTt € 12

1. HanpsxXeHHOCTb 3NeKTPUYecKoro nofs B AU3NEKTPMKax. aNekTpnyeckoe rnone Ha rpaHuue aByx
ON3NEKTPUKOB. INeKTpuyeckoe cmeleHne. Teopema OcTporpanckoro -lfaycca ons nons s
ON3neKTpuke.
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2. OnekTpuyeckne konebanus. MonyveHme nepemenHHon C. KBasmctaumoHapHbIi TOK.
JericTBytoliee n nepeMeHHoe 3HayeHve ToKa.

3. MNokasartb, 4To paboTa Npu yaaneHn To4e4HOro 3apsaa oT PaBHOro PasHOVMEHHOrO 3apsaa B
HeckoHe4HOCTb B 4 pasa 6onblue paboThl yaaneHus Toro xe 3apsna B 60eCKOHEYHOCTb OT
NPOBOASALIEN CTEHKW, PACTIONOXEHHON HA TAKOM Xe PacCTOSHUN.

9K3aMeHaLUVOoHHbIN bunet € 13

1. CerHeToanekTpuk. OnekTpeTbl. [1be303neKTpn4ecTBO.
2. lnamarHetnam 1 napamarHeTnam. Teopus JlaHxeBeHa.

3. IlBe ropn3oHTasbHble MNACTUHKKN 3apsXeHHble oamHakoso 2*1077 Kn. [None mexay nnactuHkamm
cymTaTtb OAHOPOOHbBIM. HNUXHSAS nnacTuHKa norpyxeHa B XUAKNA amuanekTpuk (€=3). MNnowanb
nnactnH 300 cm"2. OnpenenuTb CUnbl, 4EACTBYIOWME HA NNACTMHDI.

OK3aMeHaUVOHHbIN bunet € 14

1. SHeprus cncTembl HEMOABUXHbIX TOYEYHbIX 3aPS00B, 3aPSXXKEHHOr0 NPOBOOHMKA, 3aPSXKEHHOMO
KOHIeHcaTopa.

2. ConpoTuBneHne, NHOYKTMBHOCTb U EMKOCTb LiENn NEPEMEHHOro Toka.

3akoH Oma ans uenei NnepeMeHHOro Toka. BekTopHble anarpammbl U METOL KOMMIEKCHbIX
amMnnuTyL.

3. B kakne MOMEHTbI SHeprunsa B KonebatenbHOM KOHTYpE pacrnpenendetcd NnopoBHy MeXay
E€MKOCTbIO I/IH,D,YKTI/IBHOCTbPO? B kakne MOMEHTbI HarnpsXxeHne Ha KoHaeHcaTtope KonebatenbHoro
KOHTYpa paBHO MNMoJioBNUHE MakCUManbHoro?

SK3aMeHaUMNOHHbIn bunet € 15
1. [IBMXEHME 3aps00B B 3NEKTPUYECKOM none. dnekTpudeckuin Tok. 3akoH Oma ans yyactka uenu.
ConpoTtuenenune nposogHuka. dudgepeHumnansHas doopma 3akoHa Oma.

2. NocnepoBatenbHbIi U napanneanb||7| pe30HaHC. PaboTa 1 MOWHOCTb B LIENK nepemMeHHOoro Toka,
adKThBHasa " peakTMBHOro MOWHOCTDb.

3.K OBYM TO4YKaM NMPOBOMOYHOIo KONbLUa noaseneHbl naoyuune paonanbHO nposoaa, CoeoHEHHbIe C
yaoaneHHbIM NCTOYHUKOM. ‘-IeMy paBHa Hanpsa>XeHHOCTb MOJiA B LLIEHTPE Konbua?

OK3aMeHaUNOHHbI bunet € 16
1. CTOpOHHME cunbl. AnekTpoasmxylwas cuna. 3akoH OMa ons y4actka uenu, cogepxaliero
9.4.C., n onga 3amMmkHyTOM Lenu. Pa3zHOCTb NOTEHLMANOB N HaNpsXeHue.

2. OnekTpuyecknii konebatenbHbli KOHTYp. CobcTBEHHbIE KonebaHns. dopmyna ToMcoHa.
3artyxatowme konebaHus.

3. [lBa npoBoasAwWmX Wwapunka NpUBOLAATCS B CONPUKOCHOBEHME 1 3apSXatoTCs, 3aTEM OHU
Pa3BOAATCS HA 3HAYMTENbHbIE PACCTOSHMS. VIMEIOT N OHW NPW 9TOM OAMHAKOBbIE NOTEHUMANbI?

OK3aMeHaLUNoHHbI buneT € 17
1. PaboTta 1 MOWHOCTb B LiEENM NOCTOSHHOIO Toka. 3akoH [xoyns - JleHua. dunddepeHumanbHas
doopma 3akoHa [xoyns - JleHua.

2. BblHyx aeHHble konebaHust B KOHType. Pe3oHaHc. [1o6poTHOCTb M Monoca NponyckaHns KOHTypa.
BbIHyXAeHHble konebaHus B CBS3aHHbIX KOHTYP.

3. OnpenennTtb CKOPOCTb PacnpoCcTpaHeHNst 3NeKTPOMarHUTHbIX KonebaHuii B CTekne, eCnm e = 7 [
=1.
OK3aMeHaLUVOHHbIN buneTt € 18

1. PaseeTtBnéHHble uenu. Npasuna Kupxrodga.

2. OnekTpoMarHUTHbIe BONHbI. BonHbI BAONb NpoBoAoB. BonHoBoe ypaBHeHMe. CKOPOCTb BOJHbI.
BonHoBoe conpoTtmeneHne. OTpaxeHne BonH. CTos4ne BOMHbI U PE30HAHC B OTpe3Kax ASIMHHbIX
NVUHWUIA.
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3. YeMy paBHa EMKOCTb CUCTEMbI, ECNIN MeXay 00KNaaKkamm Nockoro KOHAeHcaTopa BHOCUTCS B
O[HOM Cllyyae nnacTvMHa 13 OManekTpuka, a B APYroM - U3 NpoBoaHMKa? TonwmHa Kaxaom
NNacTVHbl PaBHa NOMIOBMHE PACCTOSIHUS Mexay obknaakamu.

OK3aMeHaLUVOHHbIV buneTt € 19

1. Knaccndpukaums tBEpabix Ten (NPOBOAHUKW, AN3NEKTPUKKU, NONYNPOBOAHMKN). [1pupoaa Toka B
MeTannax u BbiBog 13 Heé 3akoHoB Oma un IIxxoyns - JleHua.

2. PeppomarHeTnam. MarHutHbin ructepesnc. Pabota Ctonetoea. Touka Kiopu. [NocTosiHHbIE
MarHUTbI.

3. Kak nameHsoTcs éMKOCTb, Pa3HOCTb NOTEHUMANOB MeXAy nNnactuHaMn n saHeprmnga nons
KOHAOEeHCaTopa npu yseimd4eHn pacCTtoaHnsa Mexay nnactnHamm KoHoeHcaropa, eCim KoHgeHcartop
3apagunnn n oTKNKYUnn OT NCTOYHUKA NOCTOAHHOIO TOKa?

OK3aMeHaLuVOoHHbIV buneT € 20

1. 3akoH Bugemana - ®paHua. 3aBUCMMOCTb COMPOTMBIEHNSI METANNIOB OT TEMMNepaTypbl.
TpyaHocTn Knaccuyeckor Teopun. MNMoHATME O CBEPXMPOBOANMOCTH.

2. MarHuTHble uenu. MarHmToaBmXylwas cuna. 3akoHbl MarHUTHOM Lenn. DNeKTPOMarHuTbl U nx
NPUMEHeHNe.

3. OnpenennTb HaMMeHblLee 3HaYeHe paanyca AyaHToB LMKNOTPOHA, NpefHa3HAYeHHOro 4ns
YCKOPEHMS NPOTOHOB A0 aHepruu 0,8 nMx, B KOTOPOM MHAYKLUUS MarHuTHoro nons 0,5 Tn.
3aBMCUMOCTb MaCCbl MPOTOHA OT CKOPOCTW HE YYUTbIBATb.

OK3aMeHaLUVOHHbI bunet € 21

1. MpoBoaumocTb NonynpoBoaHMkoB. CobCcTBEHHAs U NPUMECHas NPOBOOVMOCTH
NonynpoOBOAHUKOB. 3aBUCUMOCTb 9NEKTPONPOBOAHOCTM NONYNPOBOAHMKOB OT TEMMNepaTypbl 1
OCBELWEHHOCTN.

2. MarHuTHoe none ANEKTPNYECKOro Toka. BsanmopnencTeme ToKoB Mexay cob0oi1 1 C MarHNTOM.
V|H,El,yKLI,I/191 N HANpPsA>XeHHOCTb MarHUTHOro MnoJis.

3. DNeKTpOoH, ABNXYIWUNIACS co ckopocTbio 40 * 103 kKM/cek, BneTaeT B MPOCTPaHCTBO MexXay ABYMS
nnactuHamm 0,5 cM. Ha koHgeHcaTop HanoxeHo HanpsxeHne 40 B. Ha ckonbko yBennynTcs
CKOPOCTb 9NEKTPOHA MO BbIXOA4E €ro U3 KoHAeHcaTopa no CPaBHEHUIO C HAYabHOM?

OK3aMeHaUNOHHbI bunet € 22
1. PaboTa Bbixo4a anekTpPOHOB U3 MeTanna. TepMOanekTpoHHas aMmccus. Tok B BakyyMe.
ONEKTPOHHbIE Namnbl (Anoa, TPUoL) U UX NPUMeHeHne. ABTO3NEKTPOHHAS SMUCCUS.

2. MarHutHoe none auxyuerocs 3apsaa. Limpkynsauus Bektopa HanpsiXKEHHOCTU MarHUTHOrO MOns.
3aKoH MOMHOro ToKa.

3. Bo3gywHbIn KOHOEeHcaTop 3apsaXxaeTcs 40 HEKOTOPOro HaNpPsSXeHUs 1 B 3apsSXXEHHOM COCTOSIHUN
3anvMBaeTcs KEPOCUHOM, OTHEro aHeprus KoHgeHcaTopa ymeHbwaetcs B €/€0 pas. Kyna ucyesaet
ocTanbHas aHeprnsa?

OK3aMeHaLUWOHHbIN bunet € 23

1. KoHTaKkTHas pasHocTb noTeHumanos. 3akoH BonbTa. TepMoanekTpnyeckue sBneHusl.

2. [leicTBME SNEKTPUYECKOrO 1 MarHUTHOrO Nonew Ha asuxywuincsa 3apsa. Cuna JlopeHua.
OnpepneneHne yoenbHOro 3apsaa anekTpoHa.

3. Kak nameHunTCsa norapugoMm4eckuin AeKpeMeHT 3aTyxaHuns, ecnn, He MeHss O/IHbI KaTyWwKy B

KOHTYpe, YBENNYNTb YNCNO BUTKOB Ha HEWM B N pa3 (CunTaTb, YTO AMaMETP BUTKOB OCTAETCH
HEN3MEHHbIM)?

3. Ha kapToHHbIA umnuHap onuHon 50 cM n gnameTtpom 5 cM HasuTbl 500 BUTKOB MeOHOro Nposoaa
nnametpom 0,5 mM. [NMpn Kakom YacToTe Kaxyleecs ConpoTUBNEHE Takom KaTywku B 2 pasa
6onblie ee OMUYECKOr0 CONPOTMBIEHNA?

OK3aMeHaLUVOHHbIN bunet € 24
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1. MpoBOAVMOCTb 9NEKTPONMTOB. DNEKTponMTudeckas auccoumaums. NoaBMXHOCTb NOHOB B
anekTponutax. 3akoH Oma ans anekTponmnToB.

2. MNnockne aneKTpoMarHUTHbIE BONMHbI B 0AHOPOAHOM NPOCTPAHCTBE, CKOPOCTb UX
pacnpocTpaHeHus.

3. Ha xenes3HomM konbue (Toponae) nmeetcs obmoTka, cogepxawas 1000 sutkos. o obmMoTke naét
ToK 1 A. Onpenenntb HANPSAXEHHOCTb U UHAYKLMIO MarHUTHOIO NONS BHYTPY Topomnaa Ha
paccTtosaHun: 10 CM OT LeHTpa Toponaa;

12, 5 cm.

9K3aMeHaLUWOoHHbIN buneTt € 25
1. SnekTponuna. 3akoHbl Dapanes. OnpenenexHve 3apsiaa MoHa. Vicnonb3oBaHWe anekTponvasa B
TEXHUKE.

2. CaMoMHAayKUumMs 1 B3auMHas MHOYKUUS. SNekTpoaBmxylas cuna nHaykumm. IHpyKTMBHOCTD.
SHeprvs MarHMTHOrO Nons TOKOB. DHEPTUS U NMNOTHOCTb SHEPrUM MArHUTHOIO MONS.

3. ManeHbkuin wapuk, 3apsaxeHHbin 10-8 Kn, HaxoguTtcsa Ha paccTosHUN 3 CM OT MAOCKOWA
MEeTanIM4YecKom CTeHKN, 0TBEAEHHON K 3emne. C Kakov CUION OHWN B3aUMOOENCTBYOT?

OK3aMeHaLoHHbI buneTt € 26
1. ManbBaHW4Yeckune anemeHTbl. [lonapmnsaumnsa ranbBaHN4eckKnx anemMeHToB. denonspusauns.
AKKyMynaTopbl.

2. BuxpeBoe anekTtpudeckoe none. OnbiTol PoynaHaa n diixeHBanbaa. Tok CMeleHuns.
InekTpomarHnuTHoe none. YpasHeHne Makcsenna B MHTerpanbHom 1 andpdpepeHumnanbHon gpopme.

3. HauepTtutb (NpuMepHO) rpadpukm, nokasbiBarolwme Kak U3MeHAeTCs HanpsaXXEHHOCTb Nons B
32BUCMMOCTUM OT PACCTOSHUSA B Cryvasix: rnose OByX MnOCKOCTEN, 3apsaXeHHbIX MPOTUBOMONOXHbBIMA
3apsgamu (NOCKMIA KOHOEHcaTop); None Cnos AuanekTpuka, 3apsaXeHHOro ¢ NoCTOSHHON

06 bEMHOI MNOTHOCTbIO

7.1. OcHOBHas nuTteparypa:
3apaun no obuen pusuke, Miponos, Nrope EBreHbesuny, 2006r.

Kypc obuweit omaunkn, T. 2. SnekTpuyectso n marHetnam. BonHbl. Ontuka, Casenbes, Nropb
Bnaoumnposuy, 2008r.

Wponos, U.E. SnektpomarHetnam. OCHOBHbIEe 3aKoHbI. M. : "BuHoMm. JTabopaTtopus 3HaHmin", 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/)

Caeenbes N.B. Kypc counamku: Yu. nocobue. T.2. SnekTtpuyectso. KonebaHus n BonHbl. BonHosas
ontumka. - Cl6.: N3a. "MNaHb", 2008. - 480c.

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

7.2. lononHutenbHasa nuteparypa:

NabopaTopHble paboTbl 06wero gomanyeckoro npakTukyma. Pasnen "9nekTpuyecTBo 1 MarHeTusm:
9NeKTp. TOK, KOHTaKT. aBneHuns”, Tarupos, P. b., 2005r.

Obuwwmin kypc counaukn, T. 3. dnekTpudecTtBo, CusyxuH, Omutpuin Bacunbesny, 2006r.
ONeKTpmnyecTBo 1 marHetnsm, Mareees, Anekcen Hukonaesuy, 2010r.
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7.3. UHTepHeT-pecypcChbl:

BUKUIMEOWSA - http://ru.wikipedia.org

Kypc nekumnin no 9SnekTpuyecTsy 1 MarHeTU3my -
http:/lib.ssga.ru/fulltext/UMK/020804%20PDF/2%20cemecTp/Punamnka/020804%20Kypc%20nekumnin209n

JleKLMOHHblE BUAEOAEMOHCTPALMM NO DNEKTPUYECTBY N MArHETU3MY -
http://y4ebHbleconnbmbl.pdo/VideoEl.htm

CaHkT-lNeTepbyprckuii rocyHnBepcuteT 35 nekumnin no SNeKTpu4ecTBy 1 MarHeTU3Mmy -
http://www.phys.spbu.ru/library/studentlectures/krylov/electr.html

dusmka B aHUMaumsx - http://physics.nad.ru/Physics/Cyrillic/el.htm

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNAUHBI(MOAYNS)

OcBoeHne ancumnnnHbl "aﬂeKTpI/I‘-IeCTBO N MarHeTusm" npeanonaraeT ncnonb3oBaHMe creaytowero
MartepunanbHO-TEXHNYECKOIro obecneyeHuns:

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ANCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHEeNWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedyumx By30B CTpaHbl, BbICOKOKBANMMIULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMATMBHbIE OOKYMEHTbI, CreunanbHblie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyAapPCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeMe MapatenbcTtea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaET B cebs aNEeKTPOHHbIE BEPCUMUN KHUT U3AAaTENbCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUm
Nepuoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHmam no MakCMManbHOMY KONMMYECTBY NPOOUIbHbLIX HanpasneHui ¢
cobntoeHneM BCex aBTOPCKUX M CMEXHbIX Npas.

YTeHne nekuuin conpoBoXaaeTcs OEMOHCTPAUMER C MOMOLWbIO MyNbTUMEANNHBIX CPEACTB PUCYHKOB,
gooTorpadcouia, YepTexeit, 06pa3sLoB, 4aCcTb N3 KOTOPbIX BbIMONHEHA B AMHAMMWYECKO NOCTaHOBKE.

[ns NOBbIWEHNS YPOBHS YCBOEHMS NEKLMOHHOrO Matepmana v npuobpeTeHns NpakTnyeckmx
HaBbIKOB NpeayCcMaTpMBaeTCs akTMBHAS hopMa NPOBEAEHNS NPAKTUYECKNX 3aHATWIA B BUOE
BbINONHEHMS NabopaTopHbIX paborT.

B yacbl camocTosTensHoM paboTbl CTYAEHTHl UMEIOT BO3MOXHOCTb paboTtatb C KOHCMEKTOM NEKLMIA 1
y4ebHbIMM NOCOOMAMM, BBIMONHATL MHAVBUOYANIbHOE PACHETHO-rPaddUYeCcKoe 3aaHne B
KOMMbIOTEPHOM Knacce.

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO v y4ebHbIM nnaHoM no
HanpasneHunto 050100.62 "Meparormyeckoe obpasoBaHme” 1 NPOUI0 NOArOTOBKN Puanka un
nHopopmaTmka .
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