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Mporpamma gucumnnuHel "dononHutenbHble rnasbl ouankn"; 010400.62 MNpuknagHaa Matematmka u MHpopmaTrka; 4OUEHT, O.H. (OOLEHT)
MyxamenwwuH W.P. , noueHT, k.H. (zoueHT) Ckeopuos A.U.

Mporpammy ovcumnnuHbl paspabotan(a)(v1) ooueHT, A.H. (aoueHT) MyxamenwnH U.P. Kadeanpa
obwei pnsmkm OToeneHne masmku , Irek.Mukhamedshin@kpfu.ru ; ooueHT, k.H. (BoueHT) CkBOpLOB
AN. Kachenpa obuwei domaunkn OtaeneHme gouaunkn , Andrei.Skvortzov@kpfu.ru

1. LLlenn ocBOEHUSI AUCLMNIMNHDI

B pesynbTate M3y4eHus AMCLUMNAUHBI CRyllaTesb AOMKEH JOCTUYb Cneayowmx Lenei:
- OCBOEHMWE 3HaHWUI 0 (oyHOAMEHTaNbHbIX PU3NYECKMNX 3aKOHAX M MPUHLMNAX,
nexarymnx B OCHOBE COBPEMEHHOMN (PM3NYECKO KapTHbI M1PA; Hanbonee BaXHbIX
OTKPbITUSIX B 06N1aCTV (O13MKKU, OKa3aBLLKX ONpeaensiowee BINsSHNE Ha pas3BuTme
TEXHUKW W TEXHONOMUW; METOAAX HAYYHOrO MO3HAHMS NPUPOLbI;

2. MecTo AUCLMNMNHDBI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucuunnnHa BkntodeHa B pasaen " b2.1B.1 ObwenpodeccroHanbHbIin" OCHOBHOA
obpasosaTtenbHol nporpammbl 010400.62 MprknanHas MatemMaTka u MHopMaTuka  0THOCKTCS K
omcumnnnHam no Boibopy. OcBanBaeTcs Ha 2 Kypce, 4 cemecTp.

JucumnnuHa 0THOCKTCS K LMKy 06wenpodecCcmnoHanbHbIX AMCUMNAUH. YuTaeTcs Ha 2 Kypce B 4
CeMecTpe Ana CTyLeHTOB 0byyatowmxcs no HanpaeneHuto "MprknagHas matematmka u
nHopmartmka".

3y4yeHune naHHOW ancumnnvHbl 6a3npyeTcs Ha cnenyowein oMcuUnMnanHe: MatemMaTmka.

OcCHOBHblE pe3ynbTaTbl N3y4EHUA C*)VI3VIKVI MOoryTt ObITb MCMONb30BaHbI npn ndyveHnm MmatemMaTku,
XNMUN.

3. KomneteHuuu obyuaroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwucposka

LLinchp komneteHumu npuobpeTaemMon KOMMNeTeHL N
MNK-4 CnocobHOCTb B COCTaBE Hay4YHO-MCCNeaoBaTeNbCKoro u
(npodbeccmoHanbHble NPON3BOACTBEHHOrO KONMNEKTUBA pewwarb 3anayu
KOMreTeHuun) npodpeccnoHanbHON OeaTeNbHOCTH
MK-11 crnocobHocTb NpuobpeTaTtb U UCNONb30BaTh
(npodheccunoHanbHble OpraHn3aunoHHO-ynpasfeHYeckmue HaBbiku B
KOMNeTeHLmm) npodpeccnoHanbHON 1 coumanbHOM OeaTenbHOCTH
MK-3 CNOCOBOHOCTb MOHUMATL U MPUMEHSTb B CCNEOOBATENbCKOW U
(npodhbeccmoHanbHble NPWKNanHON 0eaTenbHOCTU COBPEMEHHbIN MaTtematnyeckui
KOMMNeTeHunm) annapart

B pesynbtate 0CBOEHUS ONCUMNMNUHBI CTYAEHT:
1. DONXeH 3HaThb:
0 (pyHOaMeHTaNbHbIX PU3NYECKNX 3aKOHAxX 1 NpuHUMnax,

nexauwmx B OCHoBe cospemeHHoM C*)I/I3I/Il-|eCKOI71 KapTuUHbl M1pa; Hanbonee BaXHbIX OTKPbITUAX B
obnactu pr3unKKn, okasaslumx onpenensgowee BNUsHNE Ha pas3BuUTUe TEXHUKN U TEXHONOTUN;
MeTodax Hay4HOro rno3HaHusa npunpoabl.

2. DONIXEH yMeTb:

NCcrnonb3oBaTb OOCTUXEHUS PU3NKM HA bnaro pa3BnTuA 4yenloBe4YeCKom LmBmnnn3aunm; npoBoAnNTb
HaﬁﬂPOJJ,eHI/ISI, nnaHnpoBaTb U BbIMOJTHATb
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9KCMEePUMEHTbI, BblOBUraTb rMnoTe3bl U CTPOUTb MOAENU; NPUMEHSATb NONy4YeHHbIe 3HaHUS Mo
dounaunke ans 06bSCHEHUS Pa3HOOOpPa3HbIX PU3NYECKNX SIBNIEHWUIA 1 CBOWCTB BELLECTB;
NpPakTUYeCcKoro UCrnonb3oBaHna PU3nNYeckmnx 3HaHuin; oueHnBaTb JOCTOBEPHOCTb
€eCTeCTBEeHHOHay4HOW nHdoopmaunu.

3. OONXEeH BnageTb:
HaBblKaMW pPeLleHNs 3KCnepuMeHTanbHbIX 3a4au.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

NCNONb30BaHNE NPUOBPETEHHbIX 3HAHWUIA 1 YMEHWUIA ONS PEeHNs NPakTUYeckmx 3aaad
noBcenHeBHOMN XU3HN.

4. CTpyKkTypa 1 cogepxaHve OUCLUNMUHBI MOAyns
Obwas Tpy[0EMKOCTb AUCLIMINIIMHBI COCTaBNAET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 4 CEMeCTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManoHoe KONMYecTBO Ast AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAYNIO
TemaTnyeckum nnaH gUCUUNANHbI/MOAYNA

Buabl n yacbl
Pasgen ayoMTOpHOM paboThbl,
Hepens MX TPYA0EMKOCTb Tekywime coopMbl
N 'D'"Kn"(")'g;;:;'*b'/ CemecTp emectpa (B yacax) KOHTpOns
Nek ImI1pal(wu-lecl(meJ1a60paTopH|=|e
u 3aHATUA paGOTbI

Tema 1. OCHOBHblE

npencTtasneHns ob i oTyer
1. 9NeKTPU4eCcKoM 4 1-8 1 0 2

B3aMMOLEeNCTBUN.

Tema 2. NoTeHumnan oTyeT
2. |anekTpocTaTnyeckoro 4 1-8 1 0 2

nons

Tema 3. [poBooHMKM B oTyer
3. |anekTpocTaTtn4eckom 4 1-8 1 0 2

none

Tema 4. DHeprus oTyeT
4. |anekTpocTaTnyeckoro 4 1-8 1 0 2

nons
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Mporpamma gucumnnuHel "dononHutenbHble rnasbl ouankn"; 010400.62 MNpuknagHaa Matematmka u MHpopmaTrka; 4OUEHT, O.H. (OOLEHT)
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;“b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60TbI

Tema 5. [lnanekTpukn B oTyer
5. [anekTpocTartnyeckom 4 1-8 2 0 2

none

Tema 6. OcHOBHble

npencraBneHuns ob i oTyet
6. 3NEeKTPMNYECKOM TOKE U 4 1-8 1 0 2

SNEeKTPUYECKMX Liensx

Tema 7. MarHutHoe oTyet
7+ lnone s BaKyyMme 4 1-8 1 0 2

Tema 8. MarHuTHble oT4et
8. |ceoricTaa Bewectea 4 1-8 1 0 2

Tema 9.
9. |9nekTpomarHuTHas 4 1-8 1 0 2 OoTHeT

NHOYKLMA

Tema 10. [NepemMeHHbI oT4yer
10. ANEKTPUYECKMIA TOK 4 1-8 1 0 2

Tema 11. oTyer
11.{[MonynpoBoaHnKoBbIE 4 1-8 1 0 4

HEeNVHEenHbIE 3IEMEHTDI

Tema 12.

OnekTpoMarHMTHoe oT4yer
12400ne. YpaBHeHus 4 917 2 0 4

Makcsenna

Tema 13.

NHTepdepeHums oTyet
13 3NeKTPOMarHUTHbIX 4 917 1 0 2

BOJIH

Tema 14. Oungopakums oTyer
14.|anekTpoMarHnTHbIX 4 9-17 1 0 2

BOJTH

Tema 15. MNonapuzauns oTyeT
15.|aneKkTpoMarHnTHbIX 4 9-17 1 0 2

BOJIH

Tema . NIToroeas 4 0 0 0 9K3ameH

doopMa KOHTpOns

Ntoro 17 0 34

4.2 CopepxaHvue oUCLUNMUHbBI
Tema 1. OCHOBHble NpencTaBNeHUs 06 INeKTPUYECKOM B3aMMOLENCTBUM.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

onekTpoctatuka. dnektpusaums Ten. 3akoH Kynona. Onbitel MunaukeHa. OnbiTbl Pesepdopna n
Mogenu atomMa. ACUMMETPUS BEWECTBA U aHTUBELLECTBA BO BCENEHHOW. [oHATME 0 om3nyeckom

none. HanpsixxeHHOCTb anekTpuyeckoro nons. Teopema Naycca. Pabota nepemelleHuns 3apsna B
anekTpuyeckom none. Teopema o UMPKYNsUMM BEKTOPA HANPsSXXEHHOCTW.

naboparopHas pabora (2 4aca(oB)):
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onekTpoctatuka. dnektpusaumsa ten. 3akoH KynoHa. Onbitel MunnukeHa. OnbiTbl Pesepcopaa n
mMoLenu atoma. ACMMMETPUS BelecTsa U aHTMBELECTBA BO BCENEHHON. [ToHATNE 0 onm3nyeckom
none. HanpsixxeHHOCTb anekTpuyeckoro nonsi. Teopema Maycca. PaboTa nepemelueHust 3apsaa B
9neKkTpuyYeckom none. Teopema o UMPKYNSALMM BEKTOPA HAMPSAXEHHOCTU.

Tewma 2. NoTeHuman aneKTpocTtaTuyeckoro nons
nekumnoHHoe 3aHsitTne (1 yaca(os)):

MoTteHuman. PasHocTb NOTEHLMAN0B. OKBUMNOTEHUMANbHbIE MOBEPXHOCTU. ["paaneHT notTeHumana u
ro CBA3b C HANPSAXEHHOCTbo. YpaBHeHus Jlannaca v lNyaccoHa ans noteHumana.

naboparopHas pabora (2 4aca(oB)):

MoTeHuman. PasHocTb NOTEHLMaN0B. OKBMMOTEHUMANbHbIE MOBEPXHOCTU. ["paaneHT noTeHumana u
ro CBA3b C HANPSAXEHHOCTbo. YpaBHeHus Jlannaca v lNyaccoHa ans noteHumana.

Tewma 3. NpoBOAHUKMN B 3NeKTpoCTaTUYECKOM none
NeKunoHHoe 3aHsitne (1 yaca(os)):

[MpoBOAHMKN B SNEeKTPOCTATMYECKOM Mone. YCnoBusa paBHoOBeCUS 3apsaoB B NPoBogHMKaAX. [puHumn
aneKkTpocTatmyeckon 3awmnTol. PacnpeneneHve 3apsa0s rno NoBepxHOCTWU nposoaHuka. Meton
aneKkTpocTatmyeckon 3awmnTol. PacnpeneneHve 3apsa0s rno NoBepxXHOCTWN nposoaHuka. Meton
aneKkTpocTatTnyeckmnx n3obpaxenunin. FpomooTeon. VIOHHbI MMKPOCKOM.

naboparopHas pabora (2 4aca(oB)):

MpPOBOAHUKM B 9NEKTPOCTATMYECKOM Mose. YCNOBUS paBHOBECUS 3apsiA0B B MPoBOAHMKAX. [MprHUMN
aneKkTpocTaTMYeckon 3awnTbl. PacnpeneneHne 3apsnos No NOBEPXHOCTM NpoBoaHuKa. Metoq
anekTpocTaTMyeckon 3awnTbl. PacnpeneneHne 3apsnos No NOBEPXHOCTM NpoBoaHuKa. Metoq
3NeKTpoCTaTUYECKNX N30bpaxeHunit. MpomooTBoa. VNOHHbI MUKPOCKON.

Tema 4. DHeprusi aNeKTPoOCTaTU4ECKOro nons

neKuunoHHoe 3aHsitne (1 yaca(os)):

OHeprus aneKTpocTaTMyeckoro nons. SHeprus aNeKTpoCTaTMYeckoro nons. SNEeKTPOEMKOCTb.
EmKoCTb yeanHeHHoro wapa. KoHgeHcaropbl.

naboparopHasi pabora (2 4aca(oB)):

OHeprus aneKTpocTaTMyeckoro nons. SHeprus aNeKTpocTaTMYeckoro nons. SNeKTPOEMKOCTb.
EmMKocCTb yeaunHeHHoro wapa. KoHgeHcartopbl.

Tema 5. [InaneKTpmKn B 3N1eKTpPOCTaTUYECKOM none

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

NnanekTprkn B 9NeKTPOCTATMHECKOM None. SNeKTpnyecknii amnonb. Nonsprusaumsa onanekTprkos.
JNwranekTpryeckas BOCNPUMMHYMBOCTb U MPOHULAEMOCTb. BekTop nonspmsaumun. Bektop
9NEeKTPUYECKOro cMmelleHus. Teopema [Maycca n Teopema 0 LMpKynauum 0ns BEKTOPHbIX Nonen
SNEKTPUYECKOro CMELEHNS 1 nonspuaanmnn. paHnyHble YCNoBus Onsg HanpsXeHHOCTH,
9NEKTPUYECKOro cMelleHns n nonspusaumnn. CerHeToanekTpnyecTso. Mbe30anekTpmyecTso.
naboparopHasi pabora (2 4aca(oB)):

NranekTprkn B 9NEKTPOCTATMHECKOM NOone. SNeKTpudecknii annonb. Nonsprsaumsa onanekTprkos.
LOuranekTpryeckas BOCNPUMMHYMBOCTb U MPOHULAEMOCTb. BekTop nonspusaumu. Bektop
3NEeKTPUYECKOoro cMmelleHuns. Teopema [Maycca 1 Teopema 0 LMpKynauum Ans BEKTOPHbIX Nonen
9NEKTPUYECKOro CMELEHNS 1 nonspusaumnn. paHnyHble YCNoBus Onsg HanpsXeHHOCTH,
9NEKTPUYECKOro cMelleHns n nonspusaumnn. CerHeToanekTpnyecTso. Mbe30anekTpmyecTso.

Tema 6. OCHOBHbIE NpencTaBneHUs 06 3NeKTPUUYECKOM TOKEe U 3NEeKTPUYECKUX Lensx
JNeKunoHHoe 3aHsitne (1 4aca(os)):

OcHoBHble NpeacTaBneHnst 06 aNeKTPUYECKOM TOKe 1 anekTpuyeckmx uensix. Cuna n nnoTHOCTb
ToKa. dnekTpoasuxywas cuna. 3akoH Oma. 3akoH [1xxoyns - JleHua. Pa3seTBneHHble
anexkTpuyeckue uenu. Npaeuna Kupxroda.

naboparopHas pabora (2 4aca(oB)):

OcHOBHbIE NpencTaBneHns 06 aNeKTPNYECKOM TOKe 1 anekTpmyeckmx uensx. Cuna n nnoTHOCTb
ToKa. InekTpoasmxywas cuna. 3akoH Oma. 3akoH Ixoyns - JleHua. Pa3seTBneHHble
anekTpuyeckne uenu. Npasuna Kupxrogoa.

Tema 7. MarHuTHOe none B BaKyyme
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nekumnoHHoe 3aHsitne (1 yaca(os)):

MarHutHoe none. OnbiTbl AMNepa, 9pctena. ['mnotesa Amnepa. Cuna JlopeHua. NHaykumsa
mMarHuTHoro nons. 3akoH buo-Casapa-/lannaca. VickpueneHune TpaekTopun OBUXYLWMX 3aPpSL0B B
MarHMTHOM none. Teopema O UMPKYNaunm NHOyKUUM MarHuTHoro nonst. Teopema ["aycca ons nons
NHOYKUUKW. PEnaTuBNCTKUIA xapakTep MarHUTHOro Nons OBUXYLWMX 3apsL0B.

naboparopHasi pabora (2 yaca(oB)):

MarHutHoe none. OnbiTbl AMNepa, 9pctena. ['mnotesa Amnepa. Cuna JlopeHua. NHaykumsa
mMarHuTHoro nons. 3akoH buo-Casapa-/lannaca. VickpveneHue TpaekTopun OBUXYLWMX 3aPSLO0B B
MarHMTHOM none. Teopema O UMPKYNaunm NHOyKUUn MarHutHoro nons. Teopema ["aycca ons nons
NHOYKUUKW. PenaTuBNCTKUIA xapakTep MarHUTHOrO NONs OBUXYLWMX 3apsL0B.

Tema 8. MarHuTHble CBOMCTBA BeLLLeCTBa
NeKuunoHHoe 3aHsitne (1 yaca(os)):

MarHeTkn. MarHMTHbIN MOMEHT aToma. BekTtop HamarHn4yeHHocTn. MarHMTHas BOCNPUUMYMBOCTb U
npoHuuaemocTb. [uamarHetuam. MNapamarHetnam. GeppomarHetnam. ObMeHHOe B3anMOaenCTBIE.
Temnepartypa Kiopu. [lomeHbl. KpnBas HamarHninsaHms. MarHutHein ructepesnc. MarHntHoe
conpoTtmeneHme. MarHuTHble af1eMeHTbl NamMsATy

naboparopHas pabora (2 4aca(oB)):

MarHetnkn. MarHMTHbI MOMEHT aToma. BekTtop HaMarHn4yeHHocTn. MarHMTHas BOCNpPUUMYMBOCTb U
npoHuuaemocTb. [uamarHetuam. MNapamarHetnam. GeppomarHetnam. O6MeHHOe B3anMOaenCTBIE.
Temnepartypa Kiopu. [lomeHbl. KprBas HamarHninsaHms. MarHutHbein ructepesnc. MarHntHoe
conpoTtmeneHne. MarHuTHble afieMeHTbl NamMsTy

Tema 9. dnekTpoMarHuTHasi MHAYKLUUS
neKkuunoHHoe 3aHsitne (1 yaca(os)):

OneKkTpoMarHNTHas NHAYKUNS. 3akoH 3NeKTPOMarHUTHoM nHaykummn dapanes.
AnekTpoanHamMMyeckoe none, ero BUXpeBow xapaktep. CamonHaykums. NIHOYKTMBHOCTb. SHeprus
MarHWTHOrO Mons.

naboparopHasi paborta (2 4aca(oB)):

AnekTpoMarHNTHas NHAyKUNS. 3akoH 3NeKTpOMarHUTHoM uHaykummn dapanes.
AnekTpoanHaMMYecKkoe none, ero BUXpeBoi xapaktep. CamonHaykums. IHOYKTMBHOCTb. SHeprus
MarHWTHOrO Mons.

Tema 10. NepeMeHHbIN INEeKTPUYECKUN TOK
nekumoHHoe 3aHsitTne (1 yaca(os)):

MepeMeHHbIn anekTpuyeckuin Tok. FeHepaTopbl Toka 1 anekTpoasuratenn. EMKoctb n
WHOYKTUBHOCTb B LIEMMW NEepeMeHHOro Toka. BonHoBoe conpoTtusneHne. MowHocTb Toka.
TpaHcopmatopsbl

naboparopHasi pabora (2 4aca(oB)):

MepeMeHHbIn anekTpuyeckuin Tok. FeHepaTopbl Toka 1 anekTpoasuratenn. EMKoctb n
WHOYKTUBHOCTb B LIEMM NEpPeMEHHOro Toka. BonHoBoe conpoTtusneHne. MowHocTb Toka.
TpaHctopmatopsbl

Tema 11. NMonynpoBOAHNKOBbIE HEJTMHENHDbIE 3IEMEHTbI

NeKuunoHHoe 3aHsitne (1 yaca(os)):

[MonynpoBOOHNKOBbIE HENMUHENHbIE 3neMeHTbl. uoabl. TpaH3nucTopbl. TPaH3nCTOPHbIA TpUrrep.
OnekTprnyeckas peannsaumns norm4eckmnx onepaunin CnoXeHus, YMHOXEHUS, UHBEPCUMN.
VIMNynbCHbIE UCTOYHUKU NUTAHUS.

naboparopHas pabora (4 4aca(oB)):

[MonynpoBOOHNKOBbIE HENMUHENHbIE 3neMeHTbl. uoabl. TpaH3nucTopbl. TPaH3UCTOPHbIA TpUrrep.
OnekTprnyeckas peannsaumns norm4eckmnx onepaunin CRoXeHUs, YMHOXEHUS, UHBEPCUN.
VIMNynbCHbIE UCTOYHUKU NUTAHUS.

Tema 12. dnekTpomarHutHoe none. YpasHeHuss Makceenna
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):
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OnekTpomarHuTHoe none. YpaBHeHne Makceenna. BonHoBble paBHEHMS ANS MArHUTHOrO U
anekTpuyeckoro nonei. CBoONCTBA 3NEKTPOMArHUTHbIX BONH. 3nyyeHne aunons. Bektop
MonHTuHra. WWkana sanekTpoMarHUTHbIX BOMH. BonHoBble nakeTbl. MpuHLMMAbI pagnocBSa3u.

naboparopHas pabora (4 4aca(oB)):

OnekTpomarHuTHoe none. YpasHeHne Makceenna. BonHoBble paBHEHMS ANS MArHUTHOrO U
anekTpuyeckoro nonei. CBONCTBA 3NEKTPOMArHUTHbIX BONH. 3nyyeHne aunons. Bektop
MonHTuHra. LWkana sanekTpoMarHnTHbIX BOMH. BonHoBble nakeTbl. [MpuHLMMIbI pagnocBsa3u.

Tema 13. UHTepchepeHLUs aneKTPOMarHUTHbIX BOJH
neKkuunoHHoe 3aHsitne (1 yaca(os)):

NHTepdepeHLmns anekTpoMarHuTHelx BonH. KorepeHTHocTb. OnTuyeckas pasHoCTb Xo4a.
MpocTpaHCTBEHHAS N BPEMEHHAS KOr€PEHTHOCTb.

naboparopHas pabora (2 4aca(oB)):

NHTepdepeHLmns anekTpoMarHuTHelx BonH. KorepeHTHocTb. OnTuyeckas pasHoCTb Xo4a.
MpocTpaHCTBEHHAS N BPEMEHHAS KOr€PEHTHOCTb.

Tema 14. Oudppakumsa aneKTpoMarHUTHbIX BOJH
JNeKunoHHoe 3aHsitne (1 4aca(os)):

Ounppakumns anektpoMarHMTHblX BOAH. MNpuHumn MNonreHca-Ppenens. 3oHa PpHeng. dudpakuns
®dpeHns Ha KpyrioM OTBEPCTUN 1 KPYrnom akpaHe. dudgpakumna dpaHrodepa. AudpakumoHHas
peweTka. dundppakumoHHblin cnekTp. Judopakumsa peHTreHOBCKUX NyYeil Ha KpucTannnyeckom
peweTke.

naboparopHasi pabora (2 4aca(oB)):

Oundppakumns anektpomMarHMTHblX BoAH. MNpuHumn MNonreHca-Ppenens. 3oHa PpHeng. dudpakuns
DpeHna Ha KPYrnom OTBEPCTMM K KpyrnoM akpaHe. dudpakunsa dpaHrodepa. dudpakumoHHas
pewetka. AnpakumnmoHHbIi cnekTp. Ludppakumns peHTreHOBCKUX NyYeit Ha KPUCTanIm4eckom
peleTke.

Tema 15. Nonsipn3aaumns aneKTPoMarHUTHbIX BOJTH

neKkuunoHHoe 3aHsitne (1 4aca(os)):

Monsipnsaumns anekTpoMarHnTHbIX BonH. CteneHb nonspusaumn. 3akoH Mantoca. MNonsapusauus npu
oTpaxeHun n npenomneHmn. 3akoH bptoctepa. OnTrnyeckas akTMBHOCTb. XrpanbHas aCUMMeTpus
XWNBOW Npupoabl.

naboparopHas pabora (2 4aca(oB)):

Monsipnsaumns anekTpoMarHnTHbIX BonH. CteneHb nonspmnsaunn. 3akoH Mantoca. MNonsapusauus npu
oTpaxeHun n npenomneHmn. 3akoH bptoctepa. OnTrnyeckas akTMBHOCTb. XrpanbHas aCUMMeTpus
XWNBOW Npupoabl.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemect Hepens | camocTtositenbHomn [TpynoemMKOCTb g;?gg::)';g:;gﬂg;
AducunnnuHel pcemecrpa paboTbl (B yacax) 260TbI
CTY[eHTOB P
Tema 1. OCHOBHble
npencrasneHust 06 noaroToBka K
1. 4 1-
9NeKTPUYECKOM 8 oT4yety 4 oTHET
B3aMMOLEeNCTBUN.
Tema 2. lNoTeHuman
NoAroToBka K
2. |aneKTpocTaTn4eckoro 4 1-8 o?fe? oBka 2 oTyet
nons y
Tema 3. [poBOOHMKN B
noaroToBka K
3. |anekTpocTaTnyeckom 4 1-8 o?fe? oBka 4 otyert
none Y
PervucrpaumnoHHbli Homep 952214 OAEKTPOHHEBEH
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P

Tema 4. SHeprus

4. |anekTpocTaTn4eckoro 4 1-8 g?fé? ToBka k 4 oTyet
nons y
Tema 5. [lnanekTpuku B

5. |anekTpocTaTnyeckom 4 1-8 g?fersTOBKa K 4 oTtyet
none y
Tema 6. OCHOBHbIE
npencrtasneHust 06 i NOAroToBKa K

6. 9N1eKTPU4YEeCKOM TOKE n 4 1-8 oT4yety 4 oTHeT
NEeKTPUYECKMX Luensax
Tema 7. MarHutHoe noAroToBka K

7. -
none B Bakyyme 4 1-8 oT4yerty 4 oTHeT
Tema 8. MarHuTHbIe NoOAroToBKa K

8. CBOVCTBa BellecTsa 4 1-8 oT4yety 4 oTHeT
Tema 9. NnoAroToBka K

9. [OnekTpomMarHuTHas 4 1-8 oTuer 4 oTyeT
NHOYKLNS y
Tema 10. [NepeMeHHbIN NoAroToBKa K

10. 9NEeKTPUYECKUn TOK 4 1-8 oT4yerty 4 oTHeT
Tema 11. MoAroToBka K

11.|lMonynpoBoaHUKOBbIE 4 1-8 oTyeT 4 oTyet
HeNIMHENHbIE 3/IEMEHTDI y
Tema 12.
OnekTpoMarHMTHoe NnoAroToBka K

12 none. YpasHeHus 4 917 oTyety 4 oTHet
Makceenna
Tema 13.
NHTepdepeHuns NnoAroToBka K

13. 9N1EeKTPOMarHUTHbIX 4 917 oTtyety 4 oTHeT
BOJIH
Tema 14. Oudbpakums

14.|anekTpoOMarHnTHbIX 4 9-17 g?fergTOBKa « 4 oTyet
BOJIH y
Tema 15. lNonapusauns

15.[anekTpoMarHmTHbIX 4 9-17 g?ﬂ?TOBKa K 3 ortyert
BOJIH y
WNtoro 57

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

O6y4yeHune NPoncxoanT B OOPME NIEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXXe CaMOCTOATENbHOM
paboTbl CTYEHTOB.

TeopeTunyeckuii MaTepran nsnaraeTcst Ha nekumsix. Mpryem KOHCNEeKT NeKLMiA, KOTOPbIA ocTaeTcs y
CTyLleHTa B pesynbTaTte NpoCyWmnBaHna nekuum He MoXeT 3aMeHnTb y4ebHuk. Ero uenb -
hOpMyNMpPOBKa OCHOBHbIX YTBEPXAEHUIA U onpeaeneHnii. MNpocnywas nekumto, NonesHo
03HaKoMUTbCS ¢ Bonee NoapobHbLIM N3NOXEHNEM MaTepuana B y4ebHuke. Cnncok nuteparypbl
pasneneH Ha [iBe KaTeropumn: HeobxoAMMbIA ANs Cha4y 9K3aMeHa MUHUMYM 1 OOMNONHUTENbHAS
nutepartypa.

PernctpaunoHHbin Homep 952214
CtpaHnua 9 ns 15.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma gucumnnuHel "dononHutenbHble rnasbl ouankn"; 010400.62 MNpuknagHaa Matematmka u MHpopmaTrka; 4OUEHT, O.H. (OOLEHT)
MyxamenwwuH W.P. , noueHT, k.H. (zoueHT) Ckeopuos A.U.

MN3yyeHne kypca noapasyMeBaeT He TONbKO OBMaAeHUE TEOPETUYECKMM MaTEPManom, HO 1
NoNyYyeHne NPaKkTUYecKnx HaBbIKOB ONns 6onee rnybokoro NOHMMaHUS pasnenos AUCUUMNINHBI Ha
OCHOBE pelleHNs 3a1a4 U YNpaxHEeHU, NNICTPUPYIOWMX 0oKa3biBAEMble TeopeTnyeckme
NONOXEHNS, a TakXe pasBuTme abCTpakTHOro MbILIEHUSI U CMIOCOOHOCTUN CaMOCTOSTENbHO
[0Ka3blBaTb YACTHbIE YTBEPXOEHMSI.

CamocTosTtenbHas pa60Ta npennonaraeTt NOAroToBkKy OT4eTOB O BbIMOMHEHHbIX 3KCNEepUMeEHTax 1
noaOroToBKy K 9K3aMeHy.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMU
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. OcHOBHbIe NpencTaBneHUs 06 aNEeKTPMYECKOM B3aUMOAENCTBUM.

oTYeT , NPUMEPHbIE BONPOCHI:

[na kaxporo n3 npennoxeHHbIx Npenogasarenem ynpaxHeHui OT4yeT 4ONXEH BKOYaTb:
OOPMYNUPOBKY Lilenen 1 3a4a4y, onucaHue nagen aKCrneprMeHTa, onncaHne npyvHumna gencTsms n
annapaTHOro peleHnst SKCNepUMeHTaNbHON YCTaHOBKMW, NONy4YEHHbIE pe3dynbTathl, CBEAEHUS 06 nx
matemaTtumyeckor obpaboTtke, BbIBOIbI.

Tewma 2. NoTeHuman aneKTpocTratuyeckoro nons

OTYeT , NPUMEPHbIE BONPOCHI:

Ins kaxnoro n3 npeanoXeHHbIX npenogasarenem ynpaxHeHnn OT4eT JONXeH BKAYaTh:
JPOpPMYNUPOBKY Lienen 1 3aay, onucaHne naen aKcrneprMeHTa, onncaHne npuHumna 4encTsmsa n
annapaTHOro peleHns SKCNepPUMEHTaNbHON YCTAaHOBKMW, NONyYEHHbIE pe3ynbTaThl, CBEAEHUS 00 ux
matemartumyeckorn obpaboTtke, BbIBOIbI.

Tema 3. NpoBOAHUKM B 3N1IEKTPOCTaTU4ECKOM none

OTYeT , NPUMEPHbIE BONPOCHI:

Lna kaxporo n3 npeanoxeHHbIx npenogasarenem ynpaxHeHui OT4eT 4ONXEH BKOYaTb:
OOPMYNUPOBKY Lienern n 3anay, onucaHue naen akCrneprMeHTa, onMcaHne npuHumna oencTams n
annapaTHOro peleHnst SKCrnepuMeHTanbHON YyCTaHOBKM, NONyYEHHbIE pe3ynbTathl, CBEAEHUS 00 nx
matemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 4. DHeprusa aneKTpocratuyeckoro nons

OTYET , NPUMEPHbIE BONPOCHI:

Jna kaxporo n3 npennioxXeHHbIX Npenogasarenem ynpaxHeHuii Ot4eTt fONXeH BKNoYaTb:
JPOPMYNUPOBKY Lienen 1 3aaa4y, onucaHne naen akcneprMeHTa, onncaHne npuHumna 4encTsms n
annapaTHOro peleHns SKCNepPUMEHTaNbHON YCTAaHOBKMW, NONTyYEHHbIE pe3ynbTathl, CBEAEHUS 00 ux
matemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 5. [IN3aNeKTPUKN B 3N1eKTPOCTaTU4ECKOM none

OTYeT , NPUMEPHbIE BONPOCHI:

Lna kaxporo n3 npeanoXeHHblx npenogasarenem ynpaxHeHuii OT4eT fOMXEH BKAOYaTb:
OOPMYNUPOBKY Lienen 1 3a4ay, onucaHue naen aKCrneprMeHTa, onMcaHne npuHumna oencTams u
annapaTHOro peLleHnst SKCrnepuMeHTanbHO YyCTaHOBKM, MNONyYeHHblE pe3ynbTathbl, CBEAEHUS 00 nx
MatemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 6. OcHOBHbIe NpencTaBneHUs 06 3NEKTPMUYECKOM TOKE U 3/IeKTPUYECKUX LiensixX

OTYET , NPUMEPHbIE BOMPOCHI:

[na kaxporo n3 npennoxeHHbIX Npernogasarenem ynpaxHeHui OT4eT 4ONXeH BKAoYaTb:
POPMYNUPOBKY Lienen 1 3a4a4y, onucaHue ngen akcnepruMeHTa, onucaHne npyvHumna 4encTsms n
annapaTHOro peleHns SKCNepUMeEHTaNbHON YCTAaHOBKMW, NONyYEHHbIE Pe3ynbTathl, CBEAEHUS 00 ux
matemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 7. MarHuTHOe none B Bakyyme

OTHET , NPUMEPHbIE BOMPOCHI:

PerncrpaumnoHHblii Homep 952214 DAEKTPOHHEH
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Lns Kaxnoro U3 NpeanoXeHHbIX npenoaaeaTtenem ynpaxHeHnin OT4eT AOMKEH BKIoYaTh:
CPOPMYNNPOBKY LieNneit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHue npuHUMna 4encTens v
annapaTHOro peLleHnst SKCrnepuMeHTanbHO YyCTaHOBKM, NONyYEHHblE pe3ynbTathbl, CBEAEHUS 00 nx
MatemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 8. MarHuTHble CBOMCTBA BelLlecTBa
OT4YeT , NPUMEpPHbIE BOMPOCHI:

[ns kaxnoro 13 NpeanoXeHHbIX npenogasaTtenem ynpaxHeHnini OT4eT OOMKEH BKIOYaTh:
POPMYNNPOBKY LIENeit 1 3aaad, onMcaHne naen 3KCNeprMeHTa, onucaHme npuHUMna LencTens v
annapaTHOro peleHns aKCNepUMeHTaNbHON YyCTAaHOBKMW, NONyYEHHbIE pe3ynbTarthl, CBEAEHUS 006 ux
matemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 9. dnekTpoMarHMTHas MUHAYKLUUSA
OT4YeT , NPMMEpPHbIe BOMPOChHI:

Lns Kaxooro U3 npeanoXeHHbIx npenoaasaTenem ynpaxHeHuini OT4eT OOMXeH BKIoYaTh:
JPOPMYNMPOBKY Lienel 1 3aaad, onucaHne noen aKCnepuMeHTa, onucaHne NpuHUMNna oencTens u
annapaTHOro peLleHnsl SKCnepuMeHTanbHOM YyCTaHOBKM, NONyYeHHble pe3ynbTathl, CBeAeHUs 06 ux
MaTemaTmnyeckoi obpaboTke, BbIBOAbI.

Tema 10. NepeMeHHbIN INEKTPUYECKUNA TOK
OTYeT , MPUMEPHbIE BOMPOCHI:

[ns kaxnoro 13 NpeanoXeHHbIX npenoaasaTenem ynpaxHeHnini OT4eT OOMKEH BKIOYaTb:
POPMYNNPOBKY LieNeit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHUMna 4encTens v
annapaTHOro peleHnst SKCNepUMeHTaNbHON YCTaHOBKMW, NONyYEHHbIE pe3ynbTathl, CBEAEHUS 00 nx
MmatemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 11. MonynpoBoAHUKOBbIE HENTMHENHbIE 3/IEMEHThI
oT4eT , MPUMEepPHbIe BOMPOChHI:

Lns kaxaoro n3 npeasioXeHHbIX npenogasarenem ynpaxHennii OT4eT JONXKeH BKIYaTh:
POPMyNMPOBKY Lienel 1 3aaad, onucaHne naen aKCnepuMeHTa, onucaHne NpuHUMna ENCTBUS n
annapaTHOro PeLweHns SKCNepruMeHTanbHOM YCTaHOBKW, NONyYeHHbIE pe3ynbTaThl, CBEAEHUS 00 nX
mMaTtemaTtunyeckor obpaboTke, BbIBOAbI.

Tema 12. dnekTpomarHutHoe none. YpasHeHus MakcBenna
OT4eT , NPUMepPHble BOMPOCHI:

Lns kaxnoro 13 npeLanoXeHHbIX npenoaasaTtenem ynpaxHeHnin OT4eT AOMKEH BKIOYaTh:
CPOPMYNNPOBKY LieNeit 1 3aaad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHuMna 4encTens v
annapaTHOro pelweHnst SKCnepuMeHTanbHON YyCTaHOBKMW, NONTyYEHHbIE pe3ynbTathbl, CBEAEHUS 00 nx
MmatemaTtuyeckor obpaboTtke, BbIBOIbI.

Tema 13. UHTepdhepeHLUs aNeKTPOMarHUTHbIX BOMH
OTYeT , NPUMEpPHbIE BOMPOCHI:

Ins kaxnoro n3 NnpeanoXeHHbIX npenogasaTtenem ynpaxHeHnidi OT4eT OOMKEH BKIOYaTb:
POPMYNNPOBKY LieNeit 1 3agad, onMcaHne naen 3KCneprMeHTa, onucaHe npuHUmMna LencTens un
annapaTHOro peleHns SKCNePUMEHTaNbHON YCTAaHOBKMW, NONTyYEHHbIE pe3ynbTathl, CBEAEHUS 00 ux
matemaTtumyeckorn obpaboTtke, BbIBOAbI.

Tema 14. Oudopakuma 3neKTpoOMarHUTHbIX BOJTH
OT4YeT , MPUMEpPHbIE BONPOCHI:

Lnsi Kaxnoro 13 NpeanoXeHHbIX npenoaaeaTtenem ynpaxHeHnin OT4eT AOMKEH BKIoYaTh:
CPOPMYNNPOBKY LieNneit 1 3aaad, onMcaHne naen aKCneprMeHTa, onucaHue npuHumMna 4encTens v
annapaTHOro peLleHnst SKCrnepuMeHTanbHOM YyCTaHOBKM, NONy4YEHHbIE pe3ynbTathbl, CBEAEHUS 00 nx
MmatemaTtumyeckor obpaboTtke, BbIBOIbI.

Tema 15. Nonspun3saumnsa aneKTpoMarHUTHbIX BOJH
OTYET , NPUMEPHbIE BOMPOCHI:

[ns kaxnoro 13 NpeanoXeHHbIX npenogasaTtenem ynpaxHeHnii OT4eT OOMKEH BKIOYaTh:
POPMYNNPOBKY LIENeit 1 3aaad, onMcaHne naen 3KCNeprMeHTa, onucaHe npuHuMna LencTens v
annapaTHOro peleHns aKCNepUMeEHTaNbHON YCTAaHOBKMW, NONyYEHHbIE Pe3ynbTathl, CBEAEHUS 00 ux
matemaTtumyeckor obpaboTtke, BbIBOIbI.
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Tema . UToroBasi oopma KOHTpOns

[MpnMepHbIe BONPOCHI K 9K3aMEHY:
[MpnmepHble Bonpockl Ansa ak3ameHa - [NpunoxeHuvel.

1. OnekTpmsauns ten. 3akoH KynoHa. OnbiTel MunnukeHna. OnbiTel Pe3epgopaa n mogenv atoma.

2. MNoHsATHe 0 hmamyeckoM none. HanpsixxeHHOCTb anekTpuydeckoro nons. Teopema Maycca. Pabota
nepeMelLeHns 3apsaa B aNeKTpuieckom none. Teopema o UMPKYNSUUM BEKTOpa HANPSXXKEHHOCTH.

3. NoTteHumnan. YpaeHeHus Jlannaca v lNlyaccoHa gnsg noteHuwana.
4.Ycnosusa paBHOBECUKS 3aps40B B MPOBOAHMKAX. [TpMHUMN 3NeKTPOCTaTUYECKON 3almnThbI.

5. PacnpeneneHue 3apsnoB no noBepxXHOCTV NPoBoAHUKa. MeTon anekTpocTaTnyecKmx
N3006paxeHuii.

6. MprHUMNbI paboTbl FPOMOOTBOAA Y MOHHOMO MMKPOCKOMA.
7. 9nekTpoeMKocTb. EMKOCTb yeanHeHHoro wapa. KoHgeHcaTopbl.

8. SﬂeKTpI/I‘-IeCKI/IVI Onnosb. |_|0}'I$lpl/l3aLl,l/|$| ON3NEKTPUKOB. ,D,VISJ'IeKTpI/I‘-IeCKaﬂ BOCMPUNMYNBOCTb U
npoHnuae-MoCThb. BeKTOp nondapundadnn.

9. BekTOop anekTpuyeckoro cmelleHus. Teopema [raycca n Teopema 0 LMPKYnaUmMy st BEKTOPHbIX
nonen sNeKTPMUYecKoro CMeLWeHns 1 nonapusaunn.

10. rpaHI/I‘-IHbIe ycnoBsusa ons Hanpsa>XeHHOCTU, dNEKTPUHECKOro CMeLeHns n nonsapmnsadnin.

11. OnbITbl AMnepa, SpcTtena. ['mnotesa Amnepa. Cuna JlopeHua. NHayKums MarHMTHOro nonsi.
3akoH Brno-Casapa-Jlannaca.

12. Teopema 0 LUMPKYNALUUKN UHOYKLMWM MarHUTHOro nons. Teopema [Faycca onst nons MHAYKUKW.
13. PensatuBnCTCKUN Xxapaktep MarHUTHOro Nons ABUXYLWNXCS 3aps00B.

14. MarHuTHbI MOMEHT aToMa. BekTop HamarHnyeHHocTn. MarHMTHas BOCMPUUMHYUBOCTb U
NPOHMLLAEMOCTb.

15. OmnamarHetunam. lNapamarHetnam. deppomarHeTnam.

16. ObmeHHOe B3aumopeiicteue. Temnepartypa Kiopu. JomeHbl. KpuBas HamarHn4neaHus.

17. MarHntHbIi ructepesnc. MarHntHoe conpoTtmeneHne. MarHuTHble anemMeHTbl NamaTu.

18. 3aKkoH anekTpoMarHMTHOM nHaykunm dapanes. dnekTpoanHaMmyeckoe none, ero BUXpeBom
xapakTep.

19. CamonHaykums. NHOYyKTUBHOCTD.

20. SHeprusa anekTpocTaTUYeCcKoro nons. AHeprus MarHUTHOro Nons.

21. Cuna v NAOTHOCTb 9NEKTPUYECKOro ToKa. dnekTpoasmxylas cuna. 3akoH Oma. 3akoH
Ixoyns-JleHua.

22. PasBeeTBneHHble anekTpunyeckne uenu. MNpasuna Kupxrodga.
23. 'eHepaTopbl TOKA K dnekTpoasuraTenun. TpaHcdopmarop.

24. EMKOCTb 1 MIHOYKTUBHOCTb B LLEEMW NepeMeHHoro Toka. BonHoBoe conpoTneneHune. MowHoCTb
TOKA.

25. Ouonbl. TpaH3ancTopbl. TPaH3UCTOPHbLIV TpUrrep.

26. dnekTpuyeckas peannsaums norm4eckmx onepaunii CIOXeHns, yMHOXEHUS, MHBEPCUN.
27. IMNynbCHbIE UCTOYHUKU NUTAHUS.

28. YpaBHeHua Makcsenna.

29. BonHosble ypaBHEHUA ONns MarHUTHOIo N anekKTpmn4eckoro nonen. CeoncTea ANEKTPOMarHUTHbIX
BOJIH.

30. N3nyyeHue ounons. BekTtop MNonHTHHra. lkana anekTpomMarHMTHbIX BONH. BOonHOBbIE NakeThbl.
31. MNMprHUMNbI paanocea3n.

32. [lucnepcus anekTpoMarHUTHbIX BOSIH. HopManbHas u aHoManbHas aucnepcus. SnemMeHTbl
3NEeKTPOHHOI Teopun aucnepcun. MNornoweHne n paccesiHne aneKTPOMarHUTHbIX BOH. BnvsiHue
OMCNepcum, NornowWeHNs 1 paccesiHusl Ha Ka4ecTBO NPUHUMAEMOi Mo paauokaHanam HopMaLlun.
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33. 3aKOHbl OTPaXeHUsi U MPENOMNIEHNS 3EKTPOMArHUTHbIX BOMH. [Monsapunaauunsi npy oTpaxeHnn n
NPEenoMIeHnN.

34. CBeToBOAObI, X NCMONb30BAHME.
35. OnTnyeckme aneMeHTbl NaMsaTn (KOMNakT-auCKHN).

36. VIHTepdhepeHumMs anekTpoMarHMTHbIX BOMH. KorepeHTHoCTb. OnTnyeckas pasHoCTb Xxoaa.
MNpo-CTpaHCTBEHHAsA 1 BPEMEHHAS KOrE€PEHTHOCTb.

37. Ondopakums anekTpoMarHnTHbIX BOMH. MpuHumn MonreHca-dpeHens. 3oHbl PpeHens.
Oundppakunsa dpeHens Ha KpPyriom OTBEPCTUM U KPYTrIOM 3KpaHe.

38. dudbpakuns dpayHrogoepa. AugpakunoHHas pewetka. dudpakumoHHbi cnekTp. dudhpakums
PEHT-FeHOBCKUX Nly4er Ha KpUCTanin4yeckom peLieTke.

39. OnTtuyeckas akTMBHOCTb. XupanbHasi aCMMMETPUS XWBON NPUPOLbI.

7.1. OcHOoBHas nuTeparypa:

1.Kypc obuwein domamnku: YuebHoe nocobue / K.b. KanH. - M.: KYPC: HALL UH®PA-M, 2014. - 360 c.:
60x90 1/16. (nepennet) ISBN 978-5-905554-47-6, 700 k3.
http://www.znanium.com/bookread.php?book=443435

2.®Punzuka: NlabopatopHbin NpakTukym: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HALL NHdpa-M,
2013. - 142 c.: 60x88 1/16. - (Bbicwee obpasoBaHue: bakanaspuar). (obnoxka) ISBN
978-5-16-006428-4, 300 ak3. http://www.znanium.com/bookread.php?book=377097

3.dusuka: YuebHoe nocobue / A.B. UnbtowoHok, M.B. Actaxos, U.A. FoH4apeHko u ap. - M.: HAL
NHppa-M; MH.: Hos. 3HaHme, 2013. - 600 c.: un.; 60x90 1/16. - (Bbicluee obpasoBaHue). (nepenner)
ISBN 978-5-16-006556-4, 800 ak3.

http://www.znanium.com/bookread.php?book=397226

4.Kypc cpnsmku: YuebHoe nocobue / B.I'. XaBpyHsik. - M.: HAL MH®PA-M, 2014. - 400 c.: 60x90
1/16

. - (Bbiclwee obpasoBaHue: bakanaspuar). (nepennet) ISBN 978-5-16-006395-9, 700 aka.
http://www.znanium.com/bookread.php?book=375844

7.2. JlononHuTenbHasa nuteparypa:

1.Bacunbes, AHatonuii AnekcaHaoposud. Obwas gouanka: kypc nekumin / A.A. Bacunbes, A.T. Epwos;
depnep. areHTCTBO No 06pasosaHuio, HoBocmb. roc. yH-T, dus. cpak., Kad. obuw,.
ousnkn.?Hosocnbupck: [HI'Y], 2007.

Y. 1: OnekTpomarHuTHoe none. Teopus oTHOCUTENbHOCTU.?2007.?177 C.

2.Papnees, Muxann AHgpeesuny. Jlekummn no aToMHON domauke: y4ebHuk ans By3os / M. A. dannees,
E. B. YynpyHos.?Mocksa: ®uamarnut, 2008.7612 c.

7.3. UHTepHeT-pecypcCbl:
KOBAJIEHOK I".B - KoHcnekT nekuui -
http://portal.tpu.ru/departments/kafedra/tief/method_work/method_work1/lec_files/lecture1_part2.pdf

Nekumm no kypcy anektpunyectsa CII'Y -
http://www.phys.spbu.ru/library/studentlectures/krylov/electr.html

dunsnka. dnekTpuyecTso. Jlekumn - http://lectoriy.mipt.ru/course/Physics-Electricity-SMK-Lects/

SJIEKTPUYECTBO N MATHETU3M - kypc nekuwnii -
http://fizika-student.ru/news_cats.php?cat_id=17

OnekTpnyecTBO 1 MarHeTnaMm. Yactb 1 - Coursera - https://www.coursera.org/course/electricity

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHune ancumnnuHbl "ononHMTenbHbIe rnasbl domnsnkun" npegnonaraeT UCNoNb30BaHNE
cnenytouero MmatepumalibHO-TEXHNYECKOro obecneyeHuns:
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MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBaHHBIX NHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHuns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHpopMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
MyNbTUMELVIAHON ayanuTOpUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenonaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPOEICHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET NPOBOANTL NEKLMMW, NPAKTUYECKUE
3aHATWA, Npe3eHTauunn, BebrHapbl, KOHEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAOOHON 1 BOCTYNHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCNE C MCNONb30BaHMEM B MpoLecce 0by4yeHns BCex
KoprnopaTtusHbIX pecypcos. MynbTuMeguinHas ayamtopust Takxxe OCHaleHa WMPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANU(ULMPOBAHHbIX
CrneunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKAOYaeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBapU U CRPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTeyHol cucteme Mapatennctea "MlaHb" , [OCTYN K KOTOPOM NPenoCTaB/eH
ctyneHTam. ObC MN3patenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[aTENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbcTB y4ebHoW nMTepartypbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepuoanyecknx n3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "IlaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrmManbHOMy KONMMYECTBY MPOCUIbHbBIX HanpasneHnin ¢
cobnoaeHneM BCEX aBTOPCKUX M CMEXHbIX NPaB.

Nekumm n nabopatopHbie 3aHATUS NO AUCLMMINHE MPOBOASITCS B ayANTOPUN, OCHALLEHHO
MynbTUMEONNHOM OOCKOWA.

B pacnopsixeHun nektopa 6oratblii HA60P AEMOHCTPALMOHHbIX 3KCNEPMMEHTOB.
NabopaTopHble 3aHSATNS MPOBOASTCS HA COBPEMEHHOM KOMMbIOTEPU3MPOBaHHOM 060pYyA0BaHNN.

Mporpamma cocTtasneHa B cootBeTcTBumn ¢ TpebosaHnsmm ®rOC BINO u y4ebHbIM nnaHoM no
HanpasneHuio 010400.62 "lpuknagHaa marematmka n nHgopmartmka" n npouno NoaroTosku
MaTtemaTnyeckas KnbepHeTuka .
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