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Mporpammy ancumnavHbl paspaboTan(a)(n) 3aseayowmin kadenpoi, K.H. (aoueHT) MokwuH A.B.
Kadoenpa BblYUCINTENBHON OU3NKN U MOLENVUPOBAHUS PUINYECKUX MPOLEeCCOB
Hay4YHo-neparormyeckoe otgenexne , Anatolii.Mokshin@kpfu.ru ; ooueHT, K.H. (AoUeHT) XyCHyTAMHOB
P.M. kadbenpa BblMUCIUTENBHOWN (PUIMKN N MOOENVNPOBAHNSA (PU3NYECKMX MPOLIECCOB
Hay4YHo-negparormyeckoe otgenexme , Ramil.Husnutdinov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

HacTtoswuii nporpamMma npegHasHadeHa cTyaeHTam, obyyarowmmes no cneumanbHocTn "duauka ¢
JOMNONIHUTENbHOW CneumanbHOCTbIO MHpopMaTuKa", OTHOCALWMNCS K OCHOBHbIM KypcaM,
obecneymBatoWmx METOLONOMMYECKYH0, 0BWEeHayyYHYI0 1 cneunanbHyto NOAroTOBKY
BbICOKOKBaNIMPULUNPOBAHHbIX y4uTenem onsnkm cpeanHen Wwkonbl. Llensbio kypca sBnseTcs nsydyeHue
N OCBOEHMEe CTydeHTaMn OCHOBHbIX TEOPETUYECKUX METOLOB ONUCAHUS U UCCenoBaHNa
3NEKTPOMAarHUTHbIX SIBNEHWI U NpuobpeTeHne HaBblKOB CAMOCTOSITENIbHON NOCTAHOBKM W pPeLIeHNs
3aj4ay Knaccu4eckonm anekTpoamHamuku. Kypc anekTpoanHaMuky BoopyXaeTt CTy4eHTOB 3HaHMSAMN
noein n yHoaMeHTaNnbHbIX 3aKOHOB 9N1EKTPOAMHAMUKM, CNOCOBCTBYeT OOPMUPOBAHNIO
ANanekTnko-mMaTtepuanncTnyeckoro MMpoBo33peHus. Lienbio aucumnnunHbl aBnseTcs Takxe
hopMMpoBaHME MMYHOCTY Byaylero y4nTens, oBnafgeHne Hay4yHblM METOAOM MO3HaHUS; BbipaboTka y
CTY[EHTOB HaBbIKOB CAMOCTOATENIbHOW y4eOHOW AeSTENbHOCTUN, Pa3BUTME Y HUX NO3HABATENbHOM
noTpebHoCTN.

3apadamu OUCUMNInHbBI SBNSILOTCS 00y4yeHne CTyAeHTOB Hay4YHbIM 3HAHUSIM MO TEOPETNYECKOMY
pasgeny om3nkn - aNeKTpoamHammnka; oBnageHme TeopeTmMyeckum MeTogam peeHna pusnyeckmnx
3a4ay; opMMpPoBaHNE COBPEMEHHON oM3NYeCcKom KapTuHbl Mupa. B npouecce nayyeHuns
9NEKTPUYECKMX N MArHUTHBIX SIBNEHWIA OOMIXKHO ObiTb 4OCTUTHYTO MOHUMAaHNE COU3NYECKONR CyTH
9NEKTPUYECKMX N MArHUTHbIX SBEHUIA. OTO AaeT BO37MOXHOCTb (popMmnpoBaTb OU3NYECKYHO
KapTUHY Mupa.

2. MecTO AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro obpasosaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasnen " 53.B.4 MpodgeccnoHanbHbIA" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 050100.62 MNeparornyeckoe obpa3oBaHNe N OTHOCUTCS K
BapuatmeHol yactn. OceamBaeTcsa Ha 3 Kypce, 6 ceMecTp.

JaHHas ogucumunnnHa OTHOCUTCA K UMKy gucumniuvH "TeopeTtndeckas gomsnka" Bcex npogomnen
NoAroTOBKM MO HarnpaefeHWIO NOAroTOBKY - Pusnka ¢ OOMNONHUTENbHOW CreunanbHOCTbIO
"nHdpopmartumka" (mogyno b3.B.4.2).

OducumnnuHa "SﬂeKTpO,EI,VIHaMI/IKa" NO3BONAET PaCWnpUTb 6a3oBble npencrtaBneHns CTyoeHTosB,
nony4yeHHble B paMKax Nn3y4eHunn cnenyowmx y‘-le6HbIX AVCUUNNnH: gudodpepeHumanbHoe n
nHTEerpanbHoe ncuyncneHve, gudpdepeHunanbHble ypaBHeHs, ypaBHEHUS N MeToabl
mMaTeMatn4yeckom oun3uvKK, a Takxe gucumnivH obwein n SKCI'IepI/IMeHTaHbHOVI don31KK1, OCHOB
TeopequeCKon doun3nKWN. OducumnnuHa HanpasneHa Ha MHTEeHCUMUKaLUO MeXANCUNNNNHAPHbBIX
CBA3en pPa3nyHbIX €CTECTBEHHbIX HAYK.

MpeawecTByOWNUMM Kypcamun, Ha KOTOPbIX HEMNOCPEeACTBEHHO ba3upyeTcs AUCUUnInHa
"OnekTpoanHamuka", asnsatcsa "Boicwas matematmka”, "MeToabl MaTeMaTtuyeckon gonsnkmn”,
"Knaccuyeckasi MexaHvuka n CTO". OucumnnnunHa "dnektpoanHammka" Heobxoamma ansi 0CBOEHMS
OVNCUMNAVH €CTECTBEHHOHAYHYHOr0 1 NPOdEeCCUOHANbHOMO LUMKNOB, ANs y4ebHbIX 1
NPON3BOLACTBEHHbIX MNPaKTUK.

3. KomneteHuuu obyyarowierocs, oopMmpyemble B pe3ynbTtate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNNNHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:
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PacwudpoBka

npuobpeTaeMor KoMneTeHLUU
3HaTb: 06wWMe NOHATUS O PECYPCHO-NHAOPMALIMOHHbBIX Basdax
Ond peweHns ﬂpO(peCCVIOHaJ'IbeIX 3a4a4, CBA3aHHbIX KakK C
Hay4HbIM nccnenosaHnsaAMn B obnacTu C*)VI3I/1KI/I, TakK N1 B
obnactn MeToankm npenofaBaHns OU3nKn YMeTb:
POpMUPOBaTb PECYPCHO-MHGOPMALUNOHHbIE 6a3bl ans
pelweHuns ﬂpO(peCCVIOHaJ'IbeIX 3agay Bnapets:
COOTBETCTBYIOWNM MOHATUMHbIM, C*)VI3I/IKO-MaTeMaTVI‘-IeCKVIM
annaparom

3HaTb: OCHOBHbIE KOHLENUUN, CBS3aHHbIE C
NHAPOPMAaLIMOHHBIMU TEXHONOrNSIMM B 0bnacTu
dPU3NKo-MaTeMaTnieckoro obpasoBaHns YMeTb: UCTONb30BaTh
OK-5 MHPOPMAaLIMOHHbIE TEXHOMNOIK, a TaKXe HOBble 3HaHUS U
(0bLeKkynbTypHbIE yMEHVs B 06N1acTsX, He CBSI3aHHbIX CO CAPEPOt oM3NYecKnx
KOMMEeTeHLW) nccnegoBaHuii u PrUsnKo-maTeMaTnieckoro obpasosaHms
BnageTtb: cnocobHOCTbIO caMocToaTeNbHO NpuobpetaTh ¢
MOMOLLbIO MHAOPMALIMOHHbBIX TEXHONOTWIA U UCMONb30BaTh B
NPaKTUYECKOW OesTENbHOCTU HOBbIE 3HAHUS 1 YMEHUS

3HaTb: COBPEMEHHbIE METOANKM U TEXHONOMMW OpraHm3aumm u
peanu3aunm 0bpasoBaTenbHOro npouecca Ha pasnmnyHbIX
obpa3zoBaTeibHbIX CTYNEHSX B 06pa3oBaTenbHbIX YYPEX AEHNSX
MK-1 YMeTb: NpakTU4eckn NPUMEHATb METOObI U TEXHONOTNK
(npodheccunoHanbHble COBPEMEHHOr0 (PM3nKo-MaTemMaTmyeckoro obpasoBaHus
KOMNeTeHLmm) BnaneTb: HaBblkaMu TECTMPOBaHUS, anpobaunn n
NCNONb30BaHNSA METOLOB U TEXHONOMNIA
hU3nKO-MaTEMATNYECKOr0 06pa3oBaHMs B Pa3NYHbIX
obpa3oBaTeNbHbIX y4PEXAEHNSAX

3HaTb: OCHOBHbIE MOMOXEHNS 1 COAEPXaHNe COBPEMEHHbIX
obpa3zoBaTefibHbIX TEXHONOMNIA 1 MeToANK 0By4eHust YMeTb:
MPOEKTNPOBaTh HOBOE y4ebHOe comepXaHne, TEXHONOrM 1
KOHKPETHble METOAMKMN 0byyeHns BnaneTb: metonamu
MPOEKTMPOBaHMS COBPEMEHHbIX Y4EOHbIX MPOrpamMm 1
KOHKPETHbBIX METOLMK 00y4YeHust

3HaTb: 06wWme NOHATUS, aNrOPUTMbl U METOLbI AMArHOCTUKN 1
MnK-2 OLIEHMBaHUS kayecTBa 06pasoBaTenbHOro npouecca YMeTb:
(npodheccunoHanbHbie OCYLECTBASATb MOHUTOPUHI KayecTBa 0b6pas3oBaTesibHOro
KOMNeTeHLmMm) npouecca Bnagetb: MeTogamn aHKeTUPOBaHUS, TECTUPOBAHNS,
OLIEHKWN 3HaHW, YMEHWI N HaBbIKOB CTYOEHTOB

3HarTb: MeTodbl, KOHUenuun n nooxonbl opraHn3aunn

MnK-4 nccnenoBaTenbckor paboTel 0byyatowmxcs YMeTb: CTaBnTb
(NpogpeccuoHanbHble aKTyanbHble CCnenoBaTeNnbCckmne 3a4a4qm 1 BoiMONHSATh
KOMMNeTeHuunm) COOTBETCTBYIOWMNIA KOHTPONb BnageTb: HaBblkaMn pykoBOACTBA
nccnenoBaTenbckor paboTor 0byyatoWwmxcs

Lncpp komneteHLUN

OK-4
(0BLeKkynbTypHbIE
KOMMeTeHuunn)

MK-16
(npodhbeccmoHanbHble
KOMMeTeHuunn)

B pesynbtate 0CBOEHUS ONCUMMAUHBI CTYAEHT:

1. LONXeH 3HaTb:

- ypaBHeHna Makceenna;

- OCHOBHbIE XapakTepPUCTUKN 3NEKTPOMarHUTHOro Nons;

- CUCTEMbl U3MEPEHUS SNEKTPOMArHUTHbIX XapakTepPUCTUK;

- FPaHNYHble YCNOBUS; XapakTepPUCTUKN 3N1eKTPOMarHUTHbIX Nofen B cpenax;

- npeobpasoBaHus JlopeHua 1 3aKoHbI NPeodbpa3oBaHNS MEXaHNYECKUX 1 3NIeKTPOMAarHUTHbIX
XapakTepUCTVK NPu N3MEHEHUN CUCTEM OTcYeTa.
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2. DONTXEH yMeTb:

- YMeTb pellaTb 3a4a4un 3N1eKTpoCcTaTukn U MarHUTocTaTuku,

- 3a[a4mM pacyeTta anekTPOMarHUTHbIX N3Ny4eHui;

- 3a[a4u1 pacyeTta anekKTpoMarHUTHbIX XapakTepucTuk B cpeaax 1 Ha rpaHule cpen,

- NPaBWNIbHO UHTEPNPETMPOBATL OCHOBHBIE MONOXEHWUS ANEKTPOAMHAMUKMN 1 TEOPUM
OTHOCWTENbHOCTW.

3. 0ONXeH BnageThb:

MaremaTnyecknMm 3HaHNSMM 1 YMENO X MCNOMb30BaTb NPU BbINONTHEHUN KYPCOBbIX, AMMIOMHbIX
paboT 1 B fanbHeliwen cBoe npodeccrmoHanbHol gesatenbHocT. MNMoHnmatb npobnemy
B3aMMOCBSA3M 3MMNPUYECKOro 1 TEOPETMYECKOro 3HaHNA B (pusnke.

4. NONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:
- pewarb 3a4a4u Nno anekTpoanHaMmKe.

4. CTpyKkTypa 1 cogepxaHvue OUCLMUMNIUHBI MOAyNs
Obwas Tpya0EMKOCTb AUCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHnL(bl) 144 yaca(os).
dopMa NPOMEXYTOYHOIr0 KOHTPONS AMCUUNANHBI 9K3aMeH B 6 CEMeCTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6annos, U3 HMx Tekylwas paboTta oueHmBaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMnycka K 3a4eTy
28 6annos.

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

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

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

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Hey..).

4.1 CTpyKTypa 1 comepxaHue ayauTopHomn paboTbl No AucUMnIMHe/ MOAyNto
TeMmaTnyeckum nnaH AUCUUMNANHBI/MOAYNA

Buabl n yachbl
Pasgmen ayauTopHOU paborThbl,
Hepens MX TPYA0EMKOCTb Tekywume coopmbl
N 'D'"Kn"g"lr;;;vs""b'/ CemMecTPemectpa (B yacax) KOHTpOnsi
Nek ImI1pal(wwecmeJ1a60paTop|-|b|e
u 3aHATUA paﬁoTbl

Tema 1. OcHoBHble
1.|NOHATNSA N NPUHLUKUNDI 6 1,2 4 4 0

9NEeKTPOANHAMUKN.

Tema 2. CraumoHapHoe
2.|anekTpomMarHuTHoe 6 2,3 4 4 0

none.

Tema 3.

OnNeKTpoOMarHUTHble
3.|BOMHbI U N3ny4eHne 6 3,4 4 4 0

9NEKTPOMarHUTHbIX

BOJIH.
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpoOns
Nek M"I'IpaK'rw-lecmeHaﬁoparoprle
u 3aHATUA pa601b|
Tema 4.
Pengatmusucrckas
4. chOpMyNMpOBKa 6 4.5 4 4 0
9NeKTPOANHAMUKMN.
Tema 5. OCHOBHbIE
NMOHATUSA U YPABHEHUS
2 9N1eKTPOMarHUTHOro 6 5.6 4 4 0
nons B BEWECTBE.
Tema 6. OneMeHThI
6. ANEeKTPOCTaTUKN. 6 /.8 4 4 0
Tema 7. [MOCTOSAHHBbIN
7.lanekTpuyeckunin ToK. 6 9,10 4 4 0
MarHuTHOE none Toka.
Tema 8.
KBasuctaumoHapHoe
3NeKTpoMarHMTHoe
8. none u 6 11,12 4 4 0
KBasucTauMoHapHble
npouecchl.
Tema 9.
9./9nekTpoMarHMTHbIE 6 13,14 4 4 0
BOJTHbl B BELLECTBE.
Tewma . Itorosas aK3ameH
. 6 0 0 0
doopma KOHTpons
Ntoro 36 36 0

4.2 CopepXxaHume ONCLUMIUHDI
Tema 1. OCHOBHbIE MOHATUS N MPUHLMUNbI 3N1IEKTPOAUHAMUKN.
neKumnoHHoe 3aHsiTne (4 yaca(os)):

ONEeKTPUYECKMIA 3apaL U dnekTpoMarHnuTHoe none. 3apsd. [1NoTHOCTb 3apsaaa v NAOTHOCTb TOKA.
3aKkoH coxpaHeHus 3apsaa. OnekTpoMarHUTHoe rnone. HanpsXeHHOCTb SNeKTPUYeCcKoro nons.
WHoykums marHuTHoro nons. YpasHeHue Makcsenna ons CUCTEMbl 3apsL0B B Bakyyme.
NHTerpanbHas cpopma ypasHeHuin Makceenna. ['padomueckoe nsobpaxerve nonei. Ces3b
ypaBHeHun Makceenna ¢ aMNMpUYeCcKnMm 3aKkoHamMm SNeKTpOMarHUTHbIX SBneHni. MNpuHumvn
cynepnoauumm nonen. 3agayun anektpoanHamukn. YpasHeHns Makcsenna-JlopeHua. MNpuHuun
NPUYUHHOCTY B anekTpoamHammke. PaboTa, coBepliaemas nonem npv nepeMeLLeHnn 3apsios.
OHEepPrus sNeKTpoMarHMTHOro nons. NNoTHOCTb 1 NOTOK 3HEPrun. 3aKOH U3MEHEHUS SHEPTUW.
3aKOoH COXpaHeHUs aHeprumn ans N3oNnMpoBaHHOW CUCTEMbI None-3apsaabl. ViMnynbc
9NEeKTPOMarHUTHOro nNons. 3akoH coxpaHeHus nmnynbca. lNoteHumnansl SNeKTpoOMarHUTHOro Nons.
YpaBHEHUS 9NeKTPOMarHMTHOro nons B noteHumanax. MoHatue 06 obwem peweHnn ypaBHeHNS
nons B noteHumanax. CBoboaHoe anekTpoMarHutHoe none. Nnockue BonHbl. FapMoHMYeckme
cocTaensiowme csoboaHoro nons. Copepuyeckne BonHbl. MoTeHumanbl Nons ctaumoHapHoOM
CUCTEMbBI ABUXYLWMXCSA 3apanoB. 3anasaplBatolwme noTeHumansl. XapakTepHble 0COBEHHOCTU 1
nTorn obuiein 3agayn o pacyeTe nonew.

npakTudeckoe 3aHsitne (4 yaca(os)):

[MnoTHOCTb 3apsda v NNOTHOCTb TOKA. 3aKOH COXpaHeHWs 3apsaa. 9nekTpoMarHuTHoe none.
HanpsxeHHOCTb anekTpuyeckoro nons. Haykuma marHuTHoro nons. YpasHeHne Makceenna gns
cucTeMmbl 3apsaoB B Bakyyme. NHTerpanbHas goopma ypasHeHuin Makceenna.

Tema 2. CtaumoHapHoe 3neKTpoMarHuTHoe norne.
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neKumnoHHoe 3aHsiTne (4 yaca(os)):

CraunoHapHoe anekTpoMarHutHoe none. Oco6eHHOCTY CTaLMOHAPHBIX Nonei. Y paBHEHUS
CTaLMOHAPHOro aNEKTPMUYECKOro Mons B NoTeHUManax. 9nekTpocraTmieckoe none v 3akoH KynoHa.
AnekTpocTaTnyeckoe nosie CUCTEMbI 3apSA0B HA 6ONbLIOM yaaneHuun. JMnonbHbIin MOMEHT
cucTembl. PaboTta 1 aHeprusi anektpoctatnyieckoro nons. Cuna, feicTaytowas Ha XecTKylo CUCTEMY
3apsnos. Cuctema 3apsifoB BO BHEWHEM aneKTpocTatnieckom none. Pabota n noteHumanbHas
aHeprusi. Cunbl, LEACTBYOLWME HA XECTKYIO CUCTEMY 3apsiLOB BO BHEWHEM Mnone. dHeprus
B3aMMOLENCTBNS U 3HEPruns anekTpoctatnyeckoro nons. MarHMToctatnieckoe none B BakyyMme.
YpaBHeHMS MarHTOCTaTNYeCKOro nosst B noTeHumanax. BeKTopHbld noTeHuman n MHayKums
MarHMTOCTaTM4eckoro nonsi. MarHuTHoe none B AUMONbHOM NPUOAMXEHUN. DHEPrUSt CUCTEMBI
LBUXYLWMXCS 3apAA0B BO BHEWHEM MarHUTHoM none. Cuna, feicTsytolas Ha cuctemy. dHeprus
MarHMTOCTaTMYECKOro nons.

npakTudeckoe 3aHsitne (4 yaca(os)):

YpaBHEHUS CTALMOHAPHOr0 3NEKTPMYECKOro Nons B NoTeHumManax. dnekTpoctaTnyeckoe none u
3akoH KynoHa. 9nekTpocTtatnyeckoe none CUCTEMbI 3apsa0B Ha 60nblIoM yaaneHun. JunonbHoli
MOMEHT cucTeMbl. PaboTa n aHeprusa anektpoctatmyeckoro nons. Cuna, oencTByowas Ha XeCcTKyo
CUCTEMY 32PSO0B.

Tema 3. DneKTpOMarHUTHbIEe BOJHbI U N3NTy4eHUEe INEeKTPOMarHUTHbIX BOJIH.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

lMnockme anekTpoMarHUTHbIe BOMHBI. YpaBHeHns Makceenna n 0bpasoBaHne an1ekTpoMarHmMTHbIX
BOJIH. BeKTOpbI HANPSAXXEeHHOCTU U MHOYKLUMW MNOCKON 3NeKTPOMarHUTHOW BOJHbI. [[@apMOHMYyeckmne
cocTaensowme csobogHoro nons. Nonapusaumsa anekTpoMarHuTHbIX BOMH. ManyyeHne
SNEeKTPOMarHUTHbIX BOMH. [oTeHumanbl SneKTpoMarHMTHOro Noss BAann Ot CUCTEMbI 3aPSL0B.
OneKTpu4eckoe OunonbHoe nanydeHve. MarHutHoe ounonbHoe nanydeHue. NoHsTne o BONTHOBOW U
KBasmcTaTnyeckmx 3oHax. CnektpanbHoe pasnoxeHue nanyvyeHus. PaccesaHns anekTpoMarHUTHbIX
BO/IH CBOOOHbIM 32pPsiAOM.

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

YpaBHeHunst Makcsenna n o6pasoBaHne 3NeKTPOMarHUTHbIX BOSTH. BEKTOpbl HANpPs>XXeHHOCTU 1
WNHIOYKLUMW NIOCKON 3N1EeKTPOMarHNTHOW BONHbI. [apMOHNYecKne cocTasnstowme cBoboaHOro nons.
MMonsipusaums sanekTpoMarH1THbIX BONH. /3nydyeHune anekTpomMarHuTHblX BOH. [loTeHuunansl
9N1EeKTPOMarHUTHOro Nons Baanu OT CUCTEMbl 3aPS00B.

Tema 4. PenstnBucrckasi oopmynmpoBka 3/neKTpoanHaAMUKK.
JNeKuMoHHoe 3aHsiTne (4 4yaca(os)):

PenatmBucTckas KoBapuaHTHOCTb YPaBHEHWIA aNEKTPOANHAMUKN. HYeTblIpeEXMEPHbIA BEKTOP
NNOTHOCTM TOKa. YeTbipexmepHas popma 3akoHa coxpaHeHus 3apsiaa. KoBapraHTHOCTb ypaBHEHWI
3NEeKTPOMarHUTHOro Nons B NoTeHumanax. TeH3op anekTpomMarHutTHoro nons. NpeobpasosaHue
BEKTOPOB HANPSXXEHHOCTM U MHAYKLUWW 3NEKTPOMArHUTHOrO Nonsi Npu Nepexone 0T OAHOM
NHepUManbHOWM CUCTEMbI K Apyroi. IHBapmaHTbl nons. 9dodoekT Jonnepa ons anekTpoMarHMTHbIX
BOJH.

npakTudeckoe 3aHsitne (4 yaca(os)):

PenatmBucTckas KoBapuaHTHOCTb YPaBHEHUIA aNEKTPOANHAMUKN. YeTblIpeXMEPHbIA BEKTOP
NNOTHOCTM TOKa. YeTbipexmepHas popma 3akoHa coxpaHeHust 3apsiaa. KoBapraHTHOCTb ypaBHEHWI
3NEeKTPOMarHUTHOro Nons B NoTeHumManax. TeH30p 9NeKTPOMarHUTHOro nons.

Tema 5. OCHOBHbIe NMOHATUSA U YpaBHEHUS1 ANIEKTPOMarHUTHOrO MO B BeLLLeCTBe.
neKkumnoHHoe 3aHsitTne (4 yaca(os)):

che,uHeHme ypaBHeHI/IVI MUKPOCKOMMYECKOro rnons B BewecTBe. CBoboaHble 1 CBA3aHHbIE 3apsanbl.
che,uHeHme ypaBHEeHUA nond ons CUCTeMbl cBOOOOHBIX N CBA3AHHbIX 3apsanos. YDaBHeHI/IFI
MaKCBenna-ﬂopeHua Onsa MUKPOCKOMMNYEeCKOoro rnoss B SHGKTpOHHOVI Teopun. MaKpOCKOﬂI/I‘-IeCKoe
ycpenHeHne ypaBHeHMVI MaKCBenna-ﬂopeHua. YDaBHeHVIFI Makcsenna ons nons B BELWECTBE.
HOHﬂpVI3aLI,I/|$| BelleCTBa B 3JIEKTPUYECKOM MoJe. HamarHuymneaHume BeulecTsa. Hal'lpﬂ)KeHHOCTb
MarHUTHOro N NHOYKUns aNekKTpn4eckoro nonen. MaruutHas n aneKkTpunyeckas npoHNLaeMoCTb
BeuwecTBa. MaTepmaanble YpaBHEHUA. XapaKTeprle 0COBEHHOCTM Noneii B BELECTBE. YDaBHeHI/IFI
nons B noTeHumnanax. FpaHMqule yCcnoBus. 3HepI'VI$I n nMnynbC Nons B BellecTse.

npakTudeckoe 3aHsitne (4 yaca(os)):

KETPOHHBH
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CB0b60HblE 1 CBA3AHHbIE 3apsiabl. YCPeLHEHME YpaBHEHNS MONS NSt CUCTEMbl CBOOOAHbIX U
CBA3aHHbIX 3apanos. YpaeHeHns Makcsenna-JlopeHua ans MMKPOCKOMMYeCKOoro nons B
3neKkTpoHHON Teopumn. Makpockonuyeckoe ycpenHeHne ypasHeHuii Makceenna-JlopeHua.
YpaBsHeHus MakcBenna ons nons B BelecTse.

Tema 6. dnemeHTbl 3NEKTPOCTATUKM.
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

InekTpocTartuka AnanekTpmukos. dNEKTpocTaTnyeckoe none B 04HOPOAHOM AN3NEKTPUKE.
IneKTpocTatnyeckoe none nNpu HaNU4UM rpaHnL, pasaenos B Cpefe U paspbiBOB HEMPEPbLIBHOCTHU
MNOTHOCTM 32PALO0B. YeOUHEHHbI MPOBOOHMK. DNeKTPOeMKOCTb. Cuctema NpoBOLHMKOB. QHEPrus
9NEeKTPOCTaTUYECKOro rnons Kak aHeprus B3anMoanencTens cuctemol Ten. Cunbl, 4eNCTByOWMNE HA
Tena B 9NeKTPOCTaTUYECKOM Mnone.

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

AnekTpocTaTnyeckoe none B 04HOPOAHOM OMANEKTPUKE. DNEKTPOCTATUHYECKOE NoMe Npu Hannynm
rpaHuL pa3noenos B Cpene M pa3pbliBOB HEMPEPLIBHOCTA MNOTHOCTY 3apsa0B. YeONHEHHbI
NPOBOOHMK. DNEKTPOEMKOCTb.

Tema 7. NocTosiHHBbIN anekTpuyeckum Tok. MarHuTHoe none Toka.
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

YpaBHeHns Makceenna n 3akoHbl NOCTOSHHOMO Toka. CTpyKTypa anekTpnyYecKoro nons MOCTOSAHHOrO
Toka. CtopoHHee none n 3akoH Oma B andpdoepeHumansHon doopme. None 3aMkHyTOM Luenun ¢
MOCTOSIHHBIM TOKOM. VIHTerpanbHbiii 3akoH OMa ang 3aMkHyTom uenun. 3akoH xoyns-JleHua.
MarHuTHoe none NoCTOSHHbIX NMMHEVHbIX TOKOB. 3akoH Brno-Casapa. [NoHaTne o marHutoctaTuke
MarHeTUKOB. DHEePrms MarHMTHOro NONS NOCTOSHHbIX TOKOB. KoadhhuumneHTbl nHAyKUMN.
MexaHunyeckune cunbl, ENCTBYOWME B MarHUTHOM none. dopmyna Amnepa.

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

YpaBHeHns Makceenna n 3akoHbl NOCTOSHHOrO Toka. CTOpoHHee none n 3akoH Oma B
angpgpepeHumanbHom oopme. lone 3aMKHYTOR Lenun ¢ NOCTOSHHbIM TOKOM. VIHTerpanbHblin 3aKoH

Owma ons 3amkHyTol Lenn. 3akoH Ixoynsa-JleHua. MarHNTHOE none NOCTOSIHHbIX IMHENHbBIX TOKOB.
3akoH Bro-Casapa.

Tema 8. KBasucraumoHapHoe 3neKTpoMarHUTHoOe nose U KBasuctaluMoHapHble NpoLecchl.
JNleKLMoHHoe 3aHsiTne (4 4yaca(os)):

YpaBHeHNS KBa3NUCTaUMOHAPHOro Nons. SnekTpoMarHuTHas NHOyKumS. YCnoBms
KBasncTauMoHapHOCTU. YpaBHEHNS KBA3MCTALMOHAPHOrO Nons. 3ak0oH 9N1eKTPpoOMarHUTHOW
nHaoykumn dapanes. Pacyet Toka B HENMHENHO NPOBOOHMNKE (CKMH-3CPAoeKT).

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

3akOoH anekTpoMarHUTHOM nHaykunn dapanes. PacyeT Toka B HENMHENHO NPOBOOHUKE
(CknH-adopekT).

Tema 9. nekTpoMarHuUTHble BOJHbI B BeLL,eCTBe.

neKkunoHHoe 3aHsiTne (4 4aca(os)):

OneKTpOMarHUTHbIE BOMHbI B BewecTse. [1nockue BONHbI B naeanbHOM ONSNEKTPUKE.
OneKTpoMarHUTHbIE BOMHbI B 0OHOPOAHOM npoBoasuen cpene. OTpaxeHne n npenomneHne
9NEKTPOMArHUTHbIX BOMH HAa rpaHuvue OBYX ONANEKTPUKOB. SNEKTpoOMarHUTHas npvpona ceeta.
CeeTtoBoe none. MNpuHumn MNonreHca-dpeHens. [T'eomeTpuyeckas ontmka Kak npenenbHbI cnyyan
BOMHOBOW. [lucnepcus onanekTpmyeckom npoHMuaeMocT. 3aBUCUMOCTb AMN3NEKTPUYECKON
NPOHNLAEMOCTN OT HANPsAXeHHOCTK nons. MNoHaTne 0 HenuHenHon onTuke. [paHuLb
NPUMEHMMOCTM KNAacCMYECKON SNEKTPOANHAMMKN B ONTUKE.

npakTudeckoe 3aHsitne (4 yaca(os)):

OneKTpoOMarHUTHbIE BOMHbI B BewecTse. [1nockue BONHbI B naeanbHOM ONSNEKTPUKE.
OneKTpoMarHUTHbIE BOMHbI B 0OHOPOAHOM npoBoasuen cpene. OTpaxeHne n npenomneHne
9NEKTPOMArHUTHbIX BOMH Ha rpaHuLe OBYX ONANEKTPUKOB.

4.3 CTpyKTypa 1 copepXxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMIUHBI (MOLYNSA)
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Bupbl
Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
caMocToATeNbHas
paboTta cTyaeHTa
Tema 1. OCHOBHblE (CPC), pelwwenne
.[noHaTMA 1 NpuHUMNBbI 6 1,2 |TMNoBbIX 3a0ay, 4 cghgg(T:;omeanaf
3NEKTPOANHAMUKN. cocTaBneHune P :
KOHCMEKTOB.
caMocToATeNbHas
paboTta cTyaeHTa
Tema 2. CTaunmoHapHoe (CPC), pelwweHne
.[anekTpomMarHnTHoe 6 2,3 |TMnoBbIX 3a0a4, 4 nggg;omeanaf
none. cocTaBnieHne P :
KOHCMEKTOB.
caMocToATeNbHas
Tema 3. paboTta cTyaeHTa
ONeKTpoOMarHUTHbIE (CPC), pewenne
.[BOMHbI 1 N3nyyeHne 6 3,4 |TMnoBbIX 3a4ay, 4 cghﬁng(T:;omeana$
9NEeKTPOMarHUTHbIX cocTaBneHne P :
BOJH. KOHCMEKTOB.
caMmocTosTeNbHas
abota cTyneHTa
Tema 4. P
(CPC), pelwweHne
PenstmnBncrckas CaMOCTOSATENbHAS
. 6 4.5 |TMnoBbIX 3a4ay, 4
doopMynmpoBka COCTABNEHME paborTa.
KTPOONHAMUKN.
onekTpoanHa KOHCMEKTOB.
caMocToATeNbHas
Tema 5. OcHOBHblE ?Cagg)a C;tlu%iwea
MOHATUSA U yPaBHEHMUS 6 56 TVIFIOBI::I)F() sanay 4 caMocToATeNbHas
‘|aneKTpoMarHMTHoro ™ lcocTasnenve paborTa.
nons B B TBE.
° electse KOHCMEKTOB.
caMocToATeNbHas
paboTa cTyaeHTa
P WeHn
Tema 6. OnemMeHThbI 6 78 gSHOCB)I;IEi az aqe 4 camocTosTeNnbHas
‘[anekTpocTaTuKku. ’ ’ Ta.
snekTpocta cocTaBnieHne padora
KOHCMEKTOB.
caMocTosTeNbHas
paboTta cTyaeHTa
Tema 7. [10CTOSAHHbBIN (CPC), pelwwenne
.[anekTpuyeckmin Tok. 6 9,10 |TunoBbIX 3apay, 4 0228$;09Teana5
MarHuTHOe none ToKa. cocTaBneHune P ’
KOHCMEKTOB.
PerucrpaumnoHHbIi HoMep OAEKTPOHHEBEH
Bl VHUBEPCHTET

CTpaHV“J.a 9uns 17. SRR, /5 OFMALMOHHO AHATVTHHECHAS CHCTEMA Kty



Mporpamma aucumnnvHbl "dnektpoanHammka"; 050100.62 Menarornyeckoe obpasoBaHue; 3aBeayolwmin kadenpon, K.H. (aoueHT) MoKwwmH
A.B., DOUEHT, K.H. (oueHT) XycHyTauHos P.M.

Bupbl
N Paspen Cemect Hepnens | camoctositenbHon [TpynoeMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHel pcemecha paboTbl (B yacax) 260TbI
CTYLEHTOB P
MOCTOSITENbHAS
Tema 8. CaaﬁS?aOCT E;JeHTZ
KBaaucraunmoHapHoe E)CPC) eZJeHme
3NeKTpoMarHnuTHoe » P CaMoCTOATEeNbHAS
8. 6 11,12 |[TvnoBbIX 3a0au, 4
rione u cocTaBneHue pabora.
KBasncrauuoHapHble KOHCHEKTOB
npoLiecchbl. '
CaMOCTOSATENbHAS
paboTta cTyaeHTa
Tema 9. (CPC), pelwweHne
9./9nekTpoMarHmMTHbIE 6 13,14 |TnnoBbix 3a0a4, 4 cghgg?;omeana;
BOJIHbI B BellecTBe. cocTaBlieHune P )
KOHCMEKTOB.
NToro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE POpPMbl 06yUYeHUs

MNpumMeHsieMble obpa3oBaTenbHbie METOAB! Y (DOPMbl MPOBEAEHUS 3AHATUIA:
MNpoBeLeHre nekumin B BUAE KOMMbIOTEPHbIX Mpe3eHTaumin n obcyxaeHre matepmana rno Teme.

MnCbMEHHBI ONPOC CTYAEHTOB C PELLEHNEM 3a4ay MO MaTeMaTuYeckon ctatuctuke. NposeaeHne
KOHTPOJbHbIX PaboT 1 BbIMONHEHUE 3a4aHWIA NO KypCYy.

NeKUMOHHbIE 1 NPaKTUYECKMe 3aHSTUS MOCTPOEHbI C MPUMEHEHNEM KOMMbIOTEPHOM Npe3eHTauum,
pelweHns 3aay ¢ NpMBeYEeHNEM AaHHbIX PeanbHblX 9KCNEPUMEHTOB. 3aHATUS NPOXOANAT C
NCMONb30BaHNEM KOMMbIOTEPHOMO Kiacca 1 NakeToB CTaTUCTMYECKUX NPOrpamMm, 4To No3BoNseT
CTyAeHTaM Nnonyy4nTb HaBblkn 06paboTKM 3KCNEePUMEHTaNbHOrO Mateprana Ha NepcoHa bHOM
KOMMbOTEPE, KOPPEKTHOM OMMUCaHMM NOMYYEHHbIX PACHETOB M BbIBOAOB C FpadoUyecKmnm
npeacTaBneHnem pesynbtatoB 06paboTku. B yackl NpakTMYeCKUX 3aHSATUIA NPOBOASTCA
KOHTPOSbHbIE PaboThbl 1 ONPOCHI, 4TO AAaeT BO3MOXHOCTb OLIEHUTb YCBAEBOMOCTb MaTepuana
CTyAeHTaMm 1 Npu HeobxoAMMOCTN NOAPOOHO OCTAHOBUTLCS HAa NMPOBNEMHbIX BOMPOCaX.
JNeKUMOHHbIE 1 NPaKTUYECKMe 3aHSITUSI MOCTPOEHbI Ha pasbope pe3ynbTaToB peasibHbIX
3KCMEePUMEHTOB, B pe3y/ibTaTe CTyAeHTbl pa3bmpatoT KOHKPETHbIE CUTYaLMK, KOTOPbIE BO3HMKAIOT
NpW NPOBEAEHUN HAYYHOrO MCCNENOBaHNS, y4aTCsl BbIOUpaTh 1 NPUMEHATb aaeKBaTHblE METOAbI
ons 06paboTkn AaHHbIX onpeneneHHbix oopmatoB. KOHTPObHbIE 3a4a4m TakXXe CoCTaBneHbl Ha
OCHOBE pe3yNbTaToB peasibHbiX 3KCNEPUMEHTOB. HEKOTOPbIM CTyAEHTaM KOHTPO/NbHbIE 3aa4a4u
npeanaralTcs Kak goMalHee 3aaaHue, Takum obpasom, cnabo NoaroToBNEHHbIE CTYAEHTbI
ycrneBaroT OCBOUTb MOLY/bHbIE €MHULbI B HY>XXHOM 06beme. KonnoksuyMbl NpoBoAsiTCS B oOpMe
rpPynnoBoro o6cyXAeHUs, 4TO NO3BONISIET CUCTEMATM3MPOBATL MOMYYEHHbIE 3HAHWS 1 HABbIKW, NP
3TOM BblpabaTtbiBaeTCs YMEHNe rpaMoTHO BECTU auckyccuto KoHTponbHble paboTbl U KONNOKBUYMbI
MPOBOASITCS B YaCbl ayAUTOPHbLIX 3aHSTUIA.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHble NOHATUS U NPUHLMUMNBI 3N1EKTPOANHAMUKMN.
camocTosiTenbHas paboTa. , NpMMepHble BOMPOCHI:

KETPOHHBH
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Pewntb camoctoaTenbHo 3agaym 1.5-1.10. n 2.2-2.8. CoctaButb KOHCNEKT Ha Temy "lMprHumn
cynepno3uummn nonen”, "MpuHumn npnynHHocTn", "Copepuryeckme BonHbl". Bonpockl 1 3agaHns ons
camonpoBepku: 1. BblumcnuTb NOTOK BEKTOPA OOHOPOLHOIO 3M1EKTPOCTATMYECKOro rnons Yyepes
NPON3BONbHYIO KOHEYHYIO 3aMKHYTYIO MOBEPXHOCTb. 2. BbI4MCNNUTL MOTOK BEKTOPA MArHUTHOrO Mons
Yyepes NPOnN3BONbHYO KOHEYHYIO 3aMKHYTYIO NOBEPXHOCTb. 3. HanTu unpkynsaumio sektopa
HanPS>XEHHOCTUN 3IEKTPUYECKOro Nons No NtoboMy 3aMKHYTOMY KOHTYPY, UCMONb3ys BblpaXeHne Ans
noTeHumanoBs nons. 4. Hantu umpkynaumio BeEKTopa MarHUTHOM MHAYKLUUW NOAs No ntobomy
3aMKHYTOMY KOHTYpPY M nokasatb, 4TO B 00LeM cnyyae oHa oTanyHa OT Hyns. 5. [lokasatb, 4To
LUMPKynsaumna Bektopa MHOYKUUN OAHOPOLAHOMO MarHUTHOrO Nofs Mo 3aMKHYTOMY KOHTYpY paBHa
Hynt0. 6. BbluMcnnTb HaNPSXXEeHHOCTb Nonst 6ECKOHEYHO ANIMHHOW NPSIMOA HUTW C NUHEAHOWA
MNOTHOCTbIO 3apsaa t B Touke Ha paccTosHun R oT HUTw.

Tema 2. CtaumoHapHoe 3/1eKTpoMarHMTHoe rnone.
camocToaTenbHas paboTa. , NpYMepHble BOMPOCHI:

PewunTb camocTosaTenbHo 3apayun 3.4-3.11. n 4.1-4.9. CoctaBuTb KOHCNEKT Ha TeMy "MarHuTHoe none
B OMMONIbHOM NPMONNXeHnn", "SHeprus CUCTEMbI ABMXYIWNXCS 3aPSL0B BO BHELWHEM MarHUTHOM
none". Bonpocskl 1 3agaHua ans camonposepku: 1. cnonb3ys Teopemy ["aycca, BbIHUCINTD
HanpPs>XeHHOCTb Nonst 6ECKOHEeYHO PAaBHOMEPHO 3aPSAXKEHHOW HATU C MIMHENHOM NNOTHOCTbLIO 3apsaana
b Ha paccTosHUM r OT HUTK. 2. ONpeLennTb HaNPSXXEHHOCTb HECKOHEYHOro LInHApa paBHOMEPHO
3aPSKEHHOr0 3NEKTPMYECTBOM C 06 BEMHOW NNOTHOCTLIO 3apsaa b. Pagmyc uununapa R. 3.
BeckoHeYHO OnMHHas uMnnHgpudeckas NoBepXHOCTb paamycoM R paBHOMepHO 3apsixeHa
9NEeKTPUYECKMM 3apsO0M C MOBEPXHOCTHOW MNOTHOCTLIO S. OnpenennTb HanNpPsXeHHOCTb
SNEeKTPUYECKOro Nnons BHyTPW MOBEPXHOCTU U cHapyXu. 4. OnpenennTb HaNPsSXEHHOCTb Wwapa
PaBHOMEPHO 3aPSIXKEHHOr0 3NIEKTPUYECTBOM C 0O BEMHOI NIOTHOCTLIO 3apsiaa b. Paanyc wapa R. 5.
Cdpbepuryeckast noBEPXHOCTb paanycoMm R paBHOMEpPHO 3apsiXeHa anekTpuyecknm 3apsnom Q.
Onpepnenntb HANPSAXEHHOCTb 3N1EKTPUYECKOro NoNs BHYTPU cApepbl 1 CHapPYXW.

Tema 3. AnekTpoMarHUTHbIe BOJIHbI U U3JTyYeHUe 3NIeKTPOMarHUTHbIX BOJIH.
camocTosiTenbHas paboTa. , npuMepHble BOMPOCHI:
PewunTb camocTosATenbHO 3anayn 5.5-5.10. n 6.4-6.11. CocTtaBuTb KOHCNEKT Ha TeMy "lMoHATME O

BOJTHOBOW U KBasncTatudeckmx 3oHax", "CnektpanbHoe pasnoxeHve nanydyeHns". Bonpocsl u
3afaHua ons camonposepkn: 1. Haintu cpenHee No BpeMeHn 3Ha4YeHns napameTpoB U3nyYeHns
rapMOHNYecKoro ocumnnsatopa. 2. l[poaHanmsanposaTb N3Ny4eHNe TOYEYHOro MakpOoCKOMM4Yeckoro
3apsga ¢ 3a4aHHbIM OBUXEHVMEM B AUMNONbHOM NPUONNXEHUN NMPU HEPENATUBUCTCKUX CKOPOCTSIX. 3.
OnpenennTtb MOWHOCTb N3NYyYeHns 3apaaa, ABUXYLWErocs B NMOCTOSHHOM O4HOPOOHOM MarHUTHOM
none. 4. Paccuntartb na3nyyeHve anekTpuyeckoro poraropa Ha 60nblwoM paccTosHUM oT potaropa. 5.

Mokasatb, YTO U3Ny4yeHUe poTatopa B HanpaeneHun oc Oz NONsPM30BaHO MO KPYry.
Tema 4. PenstuBucrckasi opMynMpoBKa 3/1eKTPOANHAMUKM.
camocToaTenbHas pabota. , NpYMepHble BONPOCHI:

Pewntb camoctoaTenbHo 3anaym 7.2-7.10. n 8.5-8.10. CocTaBnTb KOHCNEKT HA TEMY
"KoBapnaHTHOCTb YpaBHEHWU SNEeKTPOMarHUTHOro Nons B noteHuuanax”, "Odpgoekt Ldonnepa ans
3neKTpoMarHUTHbIX BONH". Borpockl 1 3agaHuns ona camonposepku: 1. Monb3ysack onpegeneHnsmmn
TEeH30pa 9MEeKTPOMAarHUTHOrO Mons 1 YeTblpeXMepPHOro NoTeHuMana, nony4nTe BCe aNEMEHTDI
TeH3opa. 2. BoiBeCcTn 3aKOH Npeobpa3oBaHns MPOEKLMA BEKTOPOB HANPSXXEHHOCTN 3NIEKTPUYECKOrO
nons 1 MHOYKUMN MarHUTHoro nong. 3. JJokasaTb 9KBMBANEHTHOCTb KOBAPUAHTHOW CUCTEMbI
ypaBHeHun Makceenna, ncnonb3dys KOMNOHEHTbI TEH30pa Mons, 3afaHHble Yepe3 Npoekunn
BekTOpoB E 1 B. 4. lNonb3ysacb uHBapuaHTamu nNons, nokasartb, YTO NeprneHankKynspHOCTb BEKTOPOB
E n B coxpaHsietcs Bo Bcex MICO. 5. BbinonHUTbL HENOCPEACTBEHHYIO NPOBEPKY MHBAPUAHTHOCTM
BeNMYMH inv(1) n inv(2) ¢ nomowbo NpeobpasoBaHuii JlopeHua.

Tema 5. OCHOBHbIE MOHATUS U ypaBHEHUS 3NEeKTPOMarHUTHOro Nnons B BeLL,ecTBe.
camocTosiTenbHas paboTa. , NpMMepHble BONPOCHI:
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PewunTb camocTosaTenoHo 3anayn 9.3-9.11. n 10.5-10.12. CocTtaBuTb KOHCNEKT Ha TeMy "YpaBHEHNS
nons B noTeHumanax”, "OHeprus n umMnynbc nNons B sewectse". Bonpockl 1 3anaHusa ong
camonposepku: 1. Mo o6beMy wapa (paonyca a) paBHoOMepHo pacnpeneneH 3apsn Q. OnpenennTb
COBCTBEHHYIO 3HEPTMIO 3NEKTPOCTATUYECKOrO Nonsi, BO36yXaaemMoro wapoM. 2. Cymtas, 4to 3apsiabl
NPOTOHOB PaBHOMEPHO pacnpeneneHbl No 06beMy aapa, NpeacTaensowero wap pagmyca R,
NoOACYNTATb SHEPruo 3NEKTPOCTaTMYECKOro B3aMMOOENCTBNA NPOTOHOB B S4pe atoma C
nopsakoebiM HomepoM Z. 3. Cchepa paamycoM a paBHOMEPHO 3apsXeHa anekTpuyecTsom Q.
Onpenenntb 06 bEMHYIO NIOTHOCTb SHEPTUN U SHEPTUIO ANEKTPOCTATUYECKOro MOss, CO34aBaeMyto
cgoepon.

Tema 6. dnemMeHTbl 3NEKTPOCTaTUKW.

camocTosTenbHas paboTa. , NpYMepHble BOMPOCHI:

PewunTb camoctosaTenbHo 3agayun 11.4-11.10. n 12.3-12.13. CoctaBntb KOHCNEKT Ha Temy "Cucrtema
NPOBOAHNKOB", "YeanHeHHbI NpoBoaHKK". Bonpockl 1 3agaHus ans camonposepku: 1. [ng
CUCTEMbI OBYyX BECKOHEYHO AJIMHHBIX 1 NapanfieNbHbIX LMANHAPUYECKMX NPOBOLHNKOB
(Mpon3BONbHOroO ceveHuns), metowmx 3apaabl Q, nasecteH noteHuman f(x,y), kKotTopbii Ha
NMOBEPXHOCTAX NPOBOAHNKOB NPUHUMAET NOCTOSAHHbIE 3HavYeHus f1 n f2 n Bclogy B npocTpaHcTBe
MeX.ay HUMK yOooBneTBopseT ypaBHeHMto Jlannaca. Kakosa B3anMHas eMKOCTb (Ha eauHuUy OSINHbI)
yKa3aHHOW CMCTEeMbl MPOBOAHNKOB. 2. Bbl4MCNnTb eMKOCTb CPepmyeckoro KoHgeHcaropa. 3.
Bbl4mcnmTb €MKOCTb UMAMHOPUYECKOro KOHAeHcaTopa.

Tema 7. lNocTosiIHHbIN aneKTpuyeckumn ToK. MarHuTHoe none Toka.
camocToaTenbHas pabota. , NpYMepHble BONPOCHI:
Pewntb camoctoaTenbHo 3agaum 13.3-13.10. 1 14.4-14.10. CocTaBuUTb KOHCMEKT HAa TEMyY

"MHTerpanbHblin 3akoH OMa ansg 3aMKHYTOM Lenun”, "OHeprus MarHUTHOrO Nons NOCTOSHHbIX TOKOB.
KoagpdomumeHTbl nHoykumn®. Bonpockl n 3agaHns ong camonposepku: 1. Bolyncnntb nHOykuunio
MarHUTHOrO NMons, Bo30yXAaeMoro 6€CKOHEYHbIM MPSMbIM TOKOM, HA PACCTOSIHWM I OT ero ocu. 2.
JIvHeRHbIR TOK | LMPKYNMPYeT NO OKPYXHOCTK paanyca a. Bolancnntb MHOYKLMIO MarHUTHOMO MNons B
TOuKe, nexatlen Ha neprneHankynape K nioCkOCTU ToKa Ha pacCToAHUM X OT LeHTpa Toka. 3.
BblyncnnTb MHOYKUMIO MarHUTHOMO NONS B LEHTPE TAXECTU PaBHOCTOPOHHEro TpeyronbHuka. 4.
BblumcnnTb MHOYKLUMIO MArHUTHOrO NOJA B LIEHTPE KBaapara co CTopoHamu a. 5. Boisectu
BblpaXXeHune 019 UHOYKLMWM MarHUTHOrO Monsl KPYroBoro Toka. 6. Tok Te4eT no TOHKOMY NPOBOLHMKY,
KOTOPbIA UMEET BM MPaBunbHOro N-yronbHMKa BMNMCAHHOr0 B OKPYXHOCTb paanyca R. Hantu
NHOYKUWio B B LleHTpe 3T0ro KoHTypa. 7. BbiBeCTW BbipaxeHne Ona HanpsXXeHHOCTU MarHUTHOro
nons NPSIMOYrofbHOro KOHTYpa co CTopoHamu a u b. 8. Mo cnnowHoMy unnuHopu4eckomy
NPOBOLHWKY paauyca R Te4yeT TOK C MNOTHOCTbIO j. HanTn Hanps>XXeHHOCTb MarHUTHOMO NOJS BHYTPU
N BHE NPOBOOHMKA KakK (PYHKUUIO PaCCTOSHUS I OT OCMW.

Tema 8. KBasucraumoHapHoe 3N1eKTPOMarHMTHoe noJjie U KBa3ucTauuoHapHbie NPoLLecchbl.
camocTtosiTenbHas paboTa. , NpPUMepPHbIe BOMPOCHI:

PewunTb camocTosaTenbHo 3agaymn 15.2-15.10. n 16.4-16.11. CoctaButb KOHCNEKT Ha Temy "PacyeT
TOKa B HENMHEHOM NPoBOAHKKE". Bonpochkl 1 3anaHusa anga camonposepku: 1. Miccnenoeartb, Kak
BelyT cebs TOKM Ha rpaHuue pasaena AByx NpoBoAswmx cpen. 2. 3yuntb noBeneHne BekTopos E n
D Ha NoBepxHOCTM NPOBOAHMKA C TOKOM. 3. MpocTpaHCTBO Mexay obknankamm WwapoBoro
KOHOeHcaTopa 3amnofiHeHO BELWECTBOM C 3N1EKTPUYECKON MPOBOANMOCTbLIO. HanTn cuny Toka,
npoTekaLwero Yyepesa KoOHAeHCaTop Npy MOCTOSAHHOM Pa3HOCTU NOTEHUWANoB, U CONPOTUBEHME
waposoro cnog. 4. Hantn ¢ nomowbio coopmynbl Buo-Casapa nHaykumnio Nons Ha ocx KOnbLEeBOro
Toka cunon | npu paguyce konbua R. 5. Onpenenntb BENNMYMHY U HANPaBneHne Cusbl
B3aVMOLENCTBUSA ABYX NPSMONMHERHbIX 6ECKOHEYHO AJIMHHBIX NMPOBOAHNKOB C TOKOM. 6. [Monb3yscb
CPOPMyNON A1t MOMEHTA CUIbl, 06CYANTb BO3MOXHOCTM ONpeneneHns MHAYKLUUN MarHUTHOrO nons
MO 9TOMY MOMEHTY.

Tema 9. nekTpoMarHUTHbIE BOJIHbI B BELLLECTBE.
camocTosiTenbHas paboTa. , NpMMepHble BONPOChHI:
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Pewntb camoctoaTenbHo 3agaum 17.4-17.10. n 18.3-18.10. CoctaBuTb KOHCMEKT Ha Temy "MMpuHumn
MonreHca-®peHens”, "I"paHnLbl MPUMEHUMOCTU KNACCUYECKON SNEKTPOANHAMUKM B ONTUKE".
Bonpochbl 1 3apaHns ons camonposepku: 1. Haiitu cpenHee 3HavyeHne BeKTopa HanpsXeHHOCTH
9NEKTPMYECKOro NoNs AN CONHEYHbIX NyYen, Nnagarowmnx Ha NoBepXHOCTb 3emMnu. 2. Hantn
KOSPPULMEHTbI OTPaXKEHUS U NPOXOXOEHNSA 3NEKTPOMarHUTHbIX BOMH Yepes rpaHuLy oByx
OV3NEKTPUKOB Kak OTHOLWEHME NOTOKa aHeprum B BonHe. 3. Onpenenntb, 4TO NPOMCXOONT C
BEKTOpaMu nosns U NHTEHCUBHOCTSAMU MPWU CNOXEHUW OBYX KOr€PEHTHbIX 3/IEKTPOMarHUTHbIX BOMH. 4.
BbiBECTU 3aKOHbI OTPaXeHWs 1 NMPenoMneHns ceeta ncxonsa ua npuHumna lonreHca-dpeHens.

Tema . UToroeasi popma KOHTpons

MpumepHble BONPOCHI K 9K3aMeHY:

Mo Tekywemy KOHTPONIO YyCNeBaemMocTu:
TemaTnka KOHTPOJbHbIX paborT:

- 9nekTpocTarTmka

- MarHutocTartuka

- KBasucrtaumoHapHbie nons

- PenatmBumcTtckas anektpoonHammka

Mo NpoMeXyTo4YHOW aTTecTaunm:
BOMPOCHI K 9K3aMEHY:

. 3apsa, NN0THOCTb 3apsaa. YCnosme MakopCKONMUYHOCTN.

. FINOTHOCTb TOKa. 3aKOH COXpaHeHns 3apaaa.

. HanpsixxeHHOCTb Nons NpoCcTpaHCTBEHHO - pacnpeneneHHblX 3apsa0B.

. Teopema ["aycca.

. [pumeHeHne TeopeMbl ["aycca K peleHno anekTpocTaTtnyecknx 3anay.

. [loTeHUmnanbHOCTb anekTpocTaTn4eckoro nong. YpasHeHus Jlannaca v lNyaccora.
. [loTeHuman NnpocTpaHCTBEHHO pacnpeneneHHbIX 3apsa0B.

. [loTeHuman n Hanps>XXeHHOCTb NMons AWMons.

9. MNMoTeHuman OBONHOIO 3NEKTPUYECKOro COoS.

10. OuanekTtpukun. Teopema ["aycca ons ONanekTpukos.

11. [NoTeHuman nons cBsA3aHHbIX 3apPALO0B.

12. DHeprnsa anekTpocTaTnYecKoro nons.

13. DHEeprus cucTeMbl 3apsaXeHHbIX MPOBOAHUKOB. DNEKTPOEMKOCTb.

14. Teopema B3anMHOCTU [ puHa.

15. 3akoH NonHOro Toka Kak cnencrteue 3akoHa brno-Casapa.

16. MarHnTHoe none, co3nasaemoe 3afaHHbIM pacnpeneneHneM ToKos. BeKTopHbIi noTeHuman.
17. MarHnTHbIA MOMEHT CUCTEMbI OBUXYLNXCS 3apS00B.

18. MarHUTHbIA MOMEHT KPYroBoro Toka.

19. ['vnotesa Amnepa. MarHeTtukw.

20. MarHnTHoe none NoCTOSAHHbIX MarHNTOB.

21. SHeprmsa MarHUTHOro NONs NOCTOSIHHBLIX TOKOB. VIHOKYTUBHOCTb.

22. Cunbl gencTeylowme Ha 3apsaabl U TOKU CO CTOPOHbI 3NEKTPOMarHUTHOrO Nons.
23. 3aK0H 9aneKTpoMarHMTHOM nHAayKunn dapanes.

24. Tok cMelleHns n cuctema ypasHeHun Makceenna B BakyyMme.

25. Cuctema ypaBHeHun Makceenna B cpefe B angodoepeHumnansHom goopme.

26. Cuctema ypaBHeHuin Makceenna B cpefe B UHTErpanbHon doopme.

27. ['paHnyHble yCNoBUS 05151 BEKTOPOB HAMPSXEHHOCTWN 3NEKTPUYECKOro Nons v aNeKTpuYeckom
NHOYKLNN.

28. FpaHW-lele yCnoBus Ons BeKTOpPOB HaNpPA>XEeHHOCTU MarHMTHOIro nons n MarHUTHOWM MHOYKUNN.

0O NO O~ WN =
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29. 3akoH Oma B andhpepeHLmanbHom hopme.

30. 3akoH Oxoynsa-JleHua B amdodbepeHumnansHom goopme.

31. OHeprusa anekTpomMarHUTHOro nons. Bektop YMoBa - lMonHTMHra.

32. 3aKOHbI MOCTOSAHHOr O 3NIEKTPUYECKOro Toka. ['paHnyHble YCnoBus.

33. 3akoHbl Kupxroga ans noCTOSAHHbIX TOKOB.

34. lNepemeHHOe anekTpoMarHuTHoe none. BonHosoe ypaBHeHMe.

35. lNnockue anekTpoMarHUTHble BONHbLI. BONHOBOM BEKTOP.

36. Mone 3amaHHbIX 3aps00B 1 TOKOB B Bakyyme. KannbposoyHoe ycnosume JlopeHua.

37. dnekTpnyecKkuin n MarHMTHbI BekTopbl Mepua.

38. Nons anekTpmny4eckoro n MarHUTHOro BekTopos epua. KBasmcraumoHapHas U BONIHOBAS 30HbI.
39. KBaaucTtaumoHapHoe anekTpoMarHMTHoe nosne. YCnosms KBasnuctaunmoHapHOCTH.

40. KeasucrtaumoHapHble TOKW B IMHENHbIX NPOBOAHNKAX.

41. MynbTunonbHoOe pasnoxeHwe noteHumana.

42. Mukpockonunyeckue ypasHeHns Makcsenna- JlopeHua n nx MakpoCcKonmyeckoe ycpenHeHune.

43. Penatusncrckas popmynnpoBKa 3aKOHOB 3N1EKTPOANHAMUKMN. qupreXMeprle BEKTOPbI
TEH30pbl. CDOpMyfIbI npeo6pa303aHV|9| Onda 3NeKTpoMarHMTHOro nons.

44. YeTbipexmMepHblil NoTeHumnan snekTpoMarHMTHOro nons. KosapraHTtHas 3anncb ypaBHeHWi
9NEeKTPOANHAMUKMN.

Bnabl camocTosTenbHOM paboTbl CTYAEHTOB:

1) BbINOIHEHWNE NPaKTUYECKNX 3a4aHnii No pasaenam Kypcea;

2) BbINOMHEHNE KOHTPOSbHbIX paborT;

3) noAroToBka K 9K3aMeHy.

7.1. OcHOBHas nuTteparypa:

Kypc obuweit domaunkn, T. 1. MexaHnka. dnektpoanHamuka. KonebaHusi u BonHbl, , 2013r.

1. Bacunbes, A. H. Knaccuyeckas anektpoanHammka / A. H. BacunbeB. Kpatkuii kypc nekumii: y4eo.
nocobve. ? 2-e n3g., ctepeoTtunHoe. ? Cl6.: BXB-MNetepbypr, 2010. ? 276 c.: un. ? (YyebHas
nntepartypa ons sy3oB). - ISBN 978-5-9775-0343-3.

http://znanium.com/catalog.php?item=booksearch&code=%D1%8D%D0%BB%D0%B5%D0%BA%D1%82
2. OnekTpoanHamuka: YuebHoe nocobue / N.®. bynarsiH, B.®. [ybposuH, A.C. Curos. - M.:

Anba-M: HAL UH®PA-M, 2013. - 304 c.: nn.; 60x90 1/16. - (Maructparypa). (nepennet) ISBN
978-5-98281-329-9, 1000 k3.

http://znanium.com/catalog.php?bookinfo=391337

3. OnekTpoanHamuka: YuebHoe nocobue / .. KanukuHcknia. - 3-e nsa., nepepab. n gon. - M.:
HUL MHDPA-M, 2014. - 159 c.: 60x90 1/16. - (Bbicwee obpasosaHue: Maructpartypa). (nepenner)
ISBN 978-5-16-006771-1, 500 aka3.

http://znanium.com/catalog.php?bookinfo=406832

4. ®dunauka. OCHOBbI ANEKTPOANHAMUKN. DNEKTPOMArHuTHole konebaHns n BonHbl: YuebHoe nocobue
/ C.N. Ky3Heuos. - 4-e n3g., ucnp. n gon. - M.: Bysosckuii yuebHuk: HALL UHDOPA-M, 2015. - 231 c.:
60x90 1/16. (nepennet) ISBN 978-5-9558-0332-6, 500 aK3.

http://znanium.com/catalog.php?bookinfo=424601

7.2. [lononHutenbHasa nuteparypa:
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OnekTpnyecTBo 1 marHeTnam, Mareees, Anekcern Hukonaesud, 2010r.

1. Bapmacos, A. B. Kypc obweii consnkm ons npmpononons3osateneii. Anektpmyectso / A. B.
Bapmacos, B. E. Xonmoropos / MNog pea. A. IN. Bobposckoro. ? Cl6.: BXB-MNetepbypr, 2010. ? 437
c.: un. ? (YyebHasa nutepatypa ons By3os). - ISBN 978-5-9775-0420-1.

http://znanium.com/catalog.php?bookinfo=350718

2. MpuHes, A. 0. OcHosbl anekTpoanHammky ¢ Matlab [9nekTpoHHbI pecypc] : y4eb. nocobue / A.
tO. MpuHes, E. B. NnbuH. - M.: Jloroc, 2012. - 176 c. - ISBN 978-5-98704-700-2.

http://znanium.com/catalog.php?bookinfo=468451

3. ®duauka. Mpaktmkym: YuebHoe nocobue / ['.B. Bpybnesckas, N.A. FoH4YapeHko, A.B. NnbtowoHoK.
- M.: HAU NHdopa-M; MH.: HoB. 3HaHue, 2012. - 286 c.: un.; 60x90 1/16. - (Bbicwee obpasoBaHue).
(nepenneT) ISBN 978-5-16-005340-0, 1200 ak3.

http://znanium.com/catalog.php?bookinfo=252334

7.3. UHTepHeT-pecypcChbl:

Y4yebHo-mMeToan4eckne matepuvans kagenpbl BO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki/elektronno-obrazovatelnye-resursy

YyebHo-MeToaAMn4eckme matepuansl kagenpbl BO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki’'uchebno-metodicheskie-posobiya

Y4yebHo-mMeToanyeckne matepumansl kagenpbl BO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki’lkonspekty-lekcij

YyebHble MaTepuansl -
http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki’/ocenochnye-materialy

YyebHble matepuansl - http://kpfu.ru/physics/struktura/kafedry/kafedra-vychislitelnoj-fiziki

8. MarepumanbHo-TexHU4YeckKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHve oncunnivHbl "9nekTpoanHamuka" npegnonaraeTr UCrnonb3oBaHne cnemyowero
MaTepuanbHO-TEXHNYECKOro 0b6ecneyeHuns:

KomnbioTepHbIl kKnacc, npeacraensowmii coboin paboyee Mecto npenogasaTtens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/HOYAIOLWMX KOMMbIOTEPHbIN CTON, CTYN, NEPCOHANbHbLIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOpaTMBHOM KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ANCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAeHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3seneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKOYaeT y4ebHukK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUMKNONEANN, CAOBApPU U CIPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepnuoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacTosuwee spems O95C ZNANIUM.COM cooTteeTtcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6MbNnoTeyHol cucteme Maparenncrtea "flaHb" , 4OCTYN K KOTOPOW NPenoCcTaBeH
ctyneHTam. ObC MN3patenbcTtia "MlaHb" BKOYAET B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3[ATENbCTBA
"IlaHb" 1 Opyrnx Beaywmux n3natenbCcTB y4ebHoW nMTepartypsbl, a TakXe 9NeKTPOHHbIE BEpCUmn
nepruoanyecknx N3aaHum no eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHuTapHbiM Haykam. 9bC
N3patenbcTBa "flaHb" obecneunBaeT LOCTYN K HAy4YHOI, y4ebHON nnTepaType 1 Hay4HbIM
nepnoanyeckmm n3gaHnsm no MakCrmMarbHOMY KONMMYECTBY NMPOCUIbHbBIX HanpasneHnin ¢
cobntogeHneM BCEX aBTOPCKUX U CMEXHbIX NPaB.
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Mporpamma aucumnnvHbl "dnektpoanHammka"; 050100.62 Menarornyeckoe obpasoBaHue; 3aBeayolwmin kadenpon, K.H. (aoueHT) MoKwwmH
A.B., DOUEHT, K.H. (oueHT) XycHyTauHos P.M.

Lns obecneyeHns ANCUMNAVHbI "9nekTpoanHammnka" onst NPoBeaeHNs NEKLMOHHbIX U NPaKTUYeCcKmx
3aHATMIA HeobxoaMMo cnenyrowee 0bopynoBaHNE: MPOEKTOP C 9KPAHOM, NMPUHTEP U KOMUPOBANbHbINA
annapar gns pacnedyartky 3afaHui, KOMMNbIOTEPHbIA KNacC COBPEMEHHbIX NepCOHabHbIX

KOMMblOTEpOB. [/ NpoBeaeHUS NEKUMOHHBIX 3aHSATUIN He0OX0aMM y4ebHbI Knacc, OCHALLEHHbI
MYNbTUMEOUNHON TEXHUKOWA.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IrOC BINO un yyebHbiM nnaHom no

HanpasneHunto 050100.62 "MNeparornyeckoe obpasoBaHme” 1 NPono NOAroToBkn duanka un
NHpopMaTumka .
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