MuHobpHayku Poccun
®ELEPAJIbHOE TOCYAJAPCTBEHHOE BIO[>XKETHOE OBPA30BATEJIbHOE YYPEXXAEHUE
BbICLLUEFrO O6PA30OBAHUA
«BOPOHEXXCKWUIN rOCYAAPCTBEHHbI YHUBEPCUTET»
(®Preoy BO «BI'Y»)
YTBEPXXAIO
3aBenyoLwnin kahenpon
Kypranun Cepren OMmuTtpresuny
Kadenpa UmMdpoBbIX TEXHOJSIOM N
28.02.2022
PABO4YAS MPOrPAMMA YYEBHOW AUCLUMNJINHbI

61.0.14 Sn1eKTpUYeCTBO U MArHETU3M

1. Kog 1 HauMeHOBaHUWe HamnpaBJIeHUA NOArOTOBKU/CNEeLnasibHOCTH:

10.05.01 KomnbloTepHas 6e30nacHOCTb

2. NMpocdunb nogroToBku/cneunnannsanma:

AHann3 6e30MacHOCTIN KOMMbIOTEPHbIX CUCTEM, MaTeMaTuYeckne MeToabl 3aLmTbl MHOPMaLUn
3. Keanudukaumsa (cteneHb) BbINYCKHUKA:

CneunanuteTt

4. ®opma obyueHus:

O4Hasn

5. Kacdheppa, oTBeuyaiowias 3a peaansauuio SUCLUINIIUHDI:

Katenpa UngpoBbIX TEXHOOM I

6. CocTaBMTENIU NMPOrpaMMbl:

3anpsraes Cepren AnekCaHapoBMY, JOKTOP IU3NKO-MaTEMATMYECKMX HayK, Npodeccop

7. PekomeHnpoBaHa: npoTokos HMC ®KH Ne3 oT 25.02.2022

8. Y4yeOHbIN rop;:

2023-2024 n 2024-2025

9.Llenu n 3apaymn yueOHOM AUCLUNJIUHDI:

Llenbio Kypca fBASeTCa CUcTeMaTUYeCcKoe N3yvyeHne OCHOBHbIX MOJIOXKEHUA SNeKTPOSNHAMUKMN.
3agaun y4ebHom OUCUUMINHBI

- U3y4eHne TeopeTUYeCcKUX 0CHOB OMMUCAHNS 3N1EKTPOMArHMTHOro NoJis, cnocoboB NpYMeHeHNs
YypPaBHEHUIA 3N1€KTPOANHAMMUKU, MPUHLMMNOB NPOEKTUPOBAHUSA 3NEKTPUYECKMX Lieneit;

- hopMUpOBaHME YMEHNI pellaTb PyHAaMEHTalbHbIE INEKTPOAMHAMNYECKIME 3a8a4n, 3DHEKTUBHO
NPUMEHATb TEOPUIO U3NTYHEHUI 1 Nepefayn 3N1eKTPOMarHUTHOrO NoJig HanpasBaAoLWMMIN YCTPONCTBAMN;

- OBNafleHne MaTeMaTUYeCKUM annapaToM onncaHns CBOMCTB 3/IEKTPOMArHUTHOMO NOAS.
10. MecTo yyebHOM AucuMNAnHBbI B CTPYKTYype OOM:

OucunnanHa oTHocUTCA K 6a3oBon YacTu 610ka B1. Mpy N3A0XKEeHNN KypCa MCMOb3YOTCS CBEAEHNS U3
TakuUX QUCUMNAnH, Kak “Anrebpa”, “l'eomeTpus”, “MaTeMaTn4eckmin aHanms”, “MexaHnka n ontTunka”.

11. NMnaHupyeMmblie pe3ynbTaThl 06yYeHUs No AUCLUNIMHE/MOAYNIO (3HAHUSA, YMEHUSA, HABbIKK),
COOTHECEeHHbIe C MNJIAaHUPYEMbIMU pe3yJsibTaTaMu 0CBoeHUs obpa3oBaTesibHON NPOrpaMMmbl



(koMneTeHUNAMU BblﬂyCKHMKOB) U UHOUKATOPAMU UX AOCTUIKEHUA:

Kop, 1 Ha3BaHMe KoMMeTeHLum

OMNK-4 CrnocobeH aHann3npoBaTb PU3NYECKYIO
CYLLHOCTb SIBJIEHUIN 1 NPOLLECCOB, NEXaLLMX B
OCHOBe (PYHKLIMOHNPOBAHNA
MUKPO3JIEKTPOHHOW TEXHUKM, MPUMEHATD
OCHOBHbIe (hM3M4eCKne 3aKoHbl U MOgenu oas
peLLeHns 3afa4y NpodeccroHanbHOM
LeATenbHoCTH;

OMNK-4 CrnocobeH aHann3npoBaTb PU3NYECKYIO
CYLLHOCTb SIBJIEHUIA U NPOLIECCOB, NeXallux B
OCHOBE (hYHKLIVIOHNPOBaHNA
MUKPO3NEKTPOHHOWM TEXHUKU, MPUMEHSATh
OCHOBHbIE (hU3NYECKME 3aKOHbI 1 MOLenn Ans
pelleHuns 3afay NpoghecCcMoHaNbHO
NesTeNnbHOCTU;

OMNK-4 CrnocobeH aHann3npoBaTb PU3NYECKYIO
CYLLHOCTb ABJIEHUI 1 NPOLLECCOB, NEXALLMX B
0CHOBE (PYHKLMOHNPOBAHUS
MUKPOINIEKTPOHHON TEXHUKM, MPUMEHATD
OCHOBHble (h13nYeCKne 3aKOHbI 1 Modenn ans
pelleHns 3ana4y NpodeccroHanbHom
LeATenbHoCTH;

OMK-4 CrnocobeH aHann3npoBaTh PU3NYECKYIO
CYLLHOCTb SIBIEHUI U NPOLIECCOB, NEXALLMX B
OCHOBE (PYHKLIMOHNPOBAHUS
MUKPO3IEKTPOHHON TEXHUKM, MPUMEHATb
OCHOBHbIE (h3NYECKMNE 3aKOHbI U MOAENN ONs
pelweHna 3adad npodeccnoHanbHom
0eaTeNIbHOCTY;

OMNK-4 CnocobeH aHann3npoBaTh H3NYECKYIO
CYLLHOCTb SIBNEHMI N NPOLECCOB, NeXXaLLNX B
OCHOBE (PYHKLIMOHNPOBAHUSA
MWKPO3NEKTPOHHOW TEXHUKN, MPUMEHATb
OCHOBHblE (hM3NYeCKMe 3aKOHbI 1 MoAenn ans
pelleHuns 3af4ay NpodhecCMoHanbHOM
LeATeNnbHOCTH;

Kog n Ha3BaHue
nHOnKaTopa
KOMMeTeHUMN

OlK-4.3 3HaeT OCHOBHblE
3aKOHbI 2N1EKTPUYECTBA U
MarHeTu3Ma

OrlK-4.4 3HaeT OCHOB®I
Teopun konebaHuin n
BOJIH, OMTUKMU

OlK-4.6 ymeet
MCMOJIb30BaTh
MaTeMaTuyeckmne
Monenn prusnyecknx
ABNEHUI 1 NPOLECCOB

OlK-4.7 ymeeT pewaTb
TUMNOBble NPUKNagHble
rsnyeckne 3agayn

OrK-4.8 Bnageet
MeTodaMun NCCaenoBaHus
(P13MYeCKMX ABNEHUN 1
npoLeccos

12. 06beM AUCUUNANHDBI B 3a4eTHbIX eauHMLax/yac:

3/108

3HaHUS, yMeHus,
HaBbIKM

3HaeT 6a30Bble NOHATUSA
7

3aKOHbI

TEOPUN 3NEKTPUYECTBa
N MarHeTunsma

yMeeT 1CnoJsib30BaTb
mMaTemMaTunyeckme
mMomenun
3N1EeKTPOMarHUTHbIX
SIB/IEHWI 1 MPOLLECCOB

yMeeT pelaTb 6a3oBble
NpakTUYecKne 3afaun c
NCMO0JIb30BaHNEM
MEeTOL0B

BEKTOPHOI0 aHann3a,
MPVHLMNA Cynpnosnuum,
OCHOBHbIX 3aKOHOB
3NIEKTPUYECTBa 1
MarHeTn3Ma

BflafeeT MeToJamMu
NccnenoBaHus
npoLieccos
3/1eKTPOMArHUTHOW
npupoabl



dopMa NPoOMeXXyTOYHOW aTTeCcTaLuu:

3a4eT C oueHKon,KoHTpoibHasa paboTa

13. TpyAoeMKOCTb No Bugam y4yebHou paboTbi

Bug yyebHon paboThbl

AyoNTOpPHbIE 3aHATUSA
JIEKUMOHHbIE 3aHATUS
[pakTuyeckne 3aHATUA
NabopaTopHble 3aHATUS

CamocTosATeNIbHasa paboTa
Kypcosas paboTta

MpomexyTo4YHas aTTecTaums
Yacbl Ha KOHTPOJIb

Bcero

13.1. CopeprxaHue gUCLUNIIUHDbI

n/n HanmeHoBaHMe
pasgena
OUCUUMINHBI

1. Jlekumn

1.1 NcxopHble
NoJIOXKEHNS
3JIeKTpuyecTBa u
MarHeTunsMa

1.2 MaTemMaTnyeckui
annapat
3N1EKTPOAVHAMUKN

1.3 Mukpockonmyeckas
Teopus
3/1eKTPOMarHUTHbIX
SIBJIEHUI B BaKyyMe.
YpaBHeHus
3NeKTPOMarHUTHOro
nons.

CemecTp 3 CemecTp 5 Bcero
66 0 66
34 34
16 16
16 16
42 0 42
0
0 0 0
0
108 0 108

CopoepxxaHue pasgena
OUCUUNAUHBI

MecTo
3NeKTpOMarHeTnsmMa B
COBpPEMeHHON
(husnyeckon KapTuHe
Mupa. OCHOBHbIE
NMOHATUSA N 3aKOHbI
3NEKTPOLNHAMUKN.

NHTerpansHoe un
anddepeHunansHoe
NcYnCieHne BEKTOPOB.
BekTOpHbIN aHanus.

CncTtema ypaBHEHMUI
MakcBenna Kak
pe3ynbTaT 0606LLeHMA
3KCNepuMeHTabHbIX
(hpaKTOPOB. 3aKOHbI
3/1eKTpoOMarHeTum3ma.
dHeprus
3/1eKTPOMArHUTHOro
nons. Bektop MonTuHra.
EonHCTBEHHOCTL
peLUEHNS YPaBHEHUN
MakcBenna.

Peanunsauuns pasgena gUCLMMANHBI C
NMOMOLLbI0 OHJTanH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n HanmeHoBaHMe
pasgena
OVCLUUTINHBI

1.4 MocTosiHHOE
3/IEeKTPUYECKOe none
B BakyyMe

1.5 lMocTosHHOE
MarHUTHOE noJie B
BaKyyme

1.6 DNeKTpOMarHUTHbIe
BOJIHbI

1.7 3nyyeHune n
paccesHue
3JIEKTPOMArHATHbIX
BOJIH

CopepxxaHue pasgena
AUCUNMANHBI

DNeKTpoCTaTUCTUYecKoe
nose B BaKyyme,
MoTeHuman nons.
YpaBHeHue lyaccoHa.
MpuHLUMN cyneprno3nunu.
SHeprus
3/1eKTPOCTaTNYECKOr0
nons. MNone Ha 60bLLNX
pPacCToOsAHUAX OT CUCTEMBI
3apa4o0B. AnnonbHbIn
MOMeHT. Cuctema
3aps4oB B
KBa31MoO4HOPOAHOM
BHeLLHeM rnone.

MarHuTocTaTucTnu4yeckoe
noJie B BaKyyme.
OCHOBHbIe ypaBHEHNS.
3akoH buo-CaBapa.
MarHUTHbIA MOMEHT.
MarHuTHasa aHeprus
NOCTOSAHHbIX TOKOB B
NOCTOSHHOM BHELLHEM
none.

YpaBHeHus ons
noTeHLManos
3JIEKTPOMArHUTHOro
nons.

BonHoBoe ypaBHeHue.
DNeKTPOMarHUTHbIE
BOJIHbI. MnocKune
MOHOXpOMaTUYecKne
BOJIHbI. [onapusaums
BOJIHbI.

3anasfblBatoLme
noTeHumnanbl. 3yveHne
3N1EKTPOMArHUTHbIX
BOJIH. IHTEHCMBHOCTb
n3y4yeHuns
3N1€KTPOMArHUTHbIX
BOJIH. DNIeKTpun4eckoe
ONNOAbHOE NU3NyYeHne
PacceaHune
3/1eKTPOMarHUTHbIX BOJIH
CBOBGOOHBIMU 1
CBSA3aHHbIMU 3apsgaMun

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n

1.8

1.9

1.10

1.11

2
[MpakTnyeckne
3aHATUA

2.1

HanmeHoBaHMe
pasgena
OVCLUUTINHBI

DNeKTpoanuHamMunKa
3apsL0B 1 TOKOB B
MaTepuasbHbIX
cpepax. YpaBHeHus
MakcBenna B cpefax

MocTosAHHOE
3/IEKTPUYECKOE 1
MarHMTHoOe nose B
cpepax.
MoCTOSHHbIN TOK B
cpepax.

KBaBI/ICTaLI,I/IOHaprIe
TOKW W Mon4.

3J'IeKTp0MaFHI/ITHbIe
BOJIHbI B Cpedax.

NcxopnHble
No0XeHns
3/IeKTprYecTBa ”
MarHeTusMma

CopepxxaHue pasgena
AUCUNMANHBI

icxopHble nonoxeHuns
MaKpO3JIeKTPOANHAMUKN.
YpaBHeHns Makcsenna B
cpefax.

DneKTpocTaTuKa
NPOBOAHUKOB.
DNeKTpocTaTuKa
OV3NEeKTPUKOB.
MOCTOAHHbIN TOK B
cpefax. 3akoH Oma.
3akoH [xoyna-JleHua.
MOCTOSAHHOE MarHUTHOE
nose B cpepax.

YpaBHeHns Makcsenna B
KBa3nCTaLNOHAPHOM
cnyyae.
KBasncTtaunoHapHble
TOKW B IMHEWNHbIX
NPOBOAHMKAX.

DNEeKTPOMarHUTHbIE
BOJIHbI B AN3JIEKTPUKAX B
OTCYTCTBME ANCAEPCUN.
Oncnepcusa
3N1eKTPUYECKONA
NPOHULLAEMOCTN.
D/1eKTPOMarHUTHbIE
BOJIHbI B
LNCMEeprmpyoLwmx
cpenax. OCHoBbI
creymnansHom Teopum
OTHOCUTEIbHOCTMN.

MecTo
3/1eKTpOMarHeTunsmMa B
COBPEMEHHOW
(husnyeckonm KapTuHe
Mupa. OCHOBHble
NMOHATUS N 3aKOHbI
3NEKTPOLNHAMUKMN.

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n

2.2

2.3

2.4

2.5

HanmeHoBaHMe
pasgena
OVCLUUTINHBI

MaTemMaTuyeckui
annapat
3N1EKTPOANHAMUKN

Mwukpockonuyeckas
Teopus
3/1eKTPOMarHuUTHbIX
SIBJIEHWI B BaKyyMe.
YpaBHeHus
3NeKTPOMarHUTHOro
noss.

MocTosiHHOE

3JIEKTPUHECKOE noJe

B BaKyyMe

MocTosHHOE
MArHUTHOE Nnone B
BaKyyMme

CopepxxaHue pasgena
AUCUNMANHBI

NHTerpansHoe un
anddepeHymansHoe
NCYNCIeHne BEKTOPOB.
BeKTOpHbIN aHamn3.

CncTema ypaBHEHUI
MakcBesnnia Kak
pe3ynbTaT 0606LLeHMA
IKCMeprMeHTaNbHbIX
(hpaKTOPOB. 3aKOHbI
3N1eKTpoOMarHeTum3Ma.
DHeprus
3/1eKTPOMarHUTHOro
nons. Bektop MonTuHra.
EonMHCTBEHHOCTL
peLleHnst ypaBHEHUN
MakcBenna.

DNeKTpoCTaTUCTUYecKoe
noJie B BaKyyme.
MoTeHuman nons.
YpaBHeHue NyaccoHa.
MprHLMN Cyneprno3nuuu.
SHeprus
3/1EeKTPOCTATNYECKOr O
nons. MNone Ha 60bLLMX
PacCTOSHMAX OT CUCTEMBI
3apsA0B. AunonbHbIN
MOMeHT. Cuctema
3apsL0B B
KBa3MOA4HOPOLHOM
BHELLUHEM none.

MarHuTocTaTucTn4yeckoe
nose B BaKyyMme.
OCHOBHble ypaBHeHNS.
3akoH buo-Casapa.
MarHWTHbIA MOMEHT.
MarHuTHas aHeprus
NOCTOSAHHbIX TOKOB B
NOCTOSHHOM BHELLHEM
none.

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n

2.6

2.7

2.8

2.9

2.10

HanmeHoBaHMe
pasgena
OVCLUUTINHBI

DNeKTpoOMarHUTHbIe
BOJIHbI

3nyyeHune n
paccesHue
3/1EeKTPOMArHUTHbIX
BOJHH

SNeKTpoanHamMmnKa
3apsL0B 1 TOKOB B
MaTepuanbHbIX
cpenax. YpaBHeHUA
MakcBenna B cpefax

[ocTosAHHOe
3/IEKTPUYECKOE 1
MarHMTHOe noJse B
cpepax.
MOCTOAHHbLIN TOK B
cpepax.

KBa3ncTaLMOHapHbIe
TOKW 1 nons.

CopepxxaHue pasgena
AUCUNMANHBI

YpaBHeHUs ons
noTeHuMasnos
3/1EKTPOMArHUTHOro
nons.

BonHoBoe ypaBHeHMe.
DIeKTPOMarHUTHbIE
BOJIHbI. [10CKNne
MOHOXpOMaTMYecKne
BOJIHbI. Nonapunsayns
BOJIHbI.

3anasjbiBatoLLne
noTeHumansl. N3yyeHune
3N1€KTPOMArHUTHbIX
BOJIH. MIHT@HCMBHOCTb
n3nyyveHmns
3JIEKTPOMArHUTHbIX
BOJIH. DNeKTpn4eckoe
ONN0JIbHOE N3JTyYeHne
PaccesiHne
3/1EKTPOMArHUTHbIX BOJIH
CcBOGOOHBIMU 1
CBSI3aHHbLIMU 3apsagaMu

NcxogHble NOM0XKEHUS

MaKpPO3/1eKTPOANHAMUKN.

YpaBHeHnsa MakcBesisia B
cpepax.

SneKTpocTaTuKa
NPOBOOHNKOB.
SNeKTpocTaTuKa
ON3N1EKTPUNKOB.
MOCTOAHHbIN TOK B
cpefax. 3akoH Oma.
3akoH [xoyna-JleHua.
MoCTOSIHHOE MarHNTHoE
nosie B cpeaax.

YpaBHeHnsa MakcBesisia B
KBa3MCTaLVOHapPHOM
cnyvae.
KBa3ucTaunoHapHble
TOKW B JINHENHbIX
NPOBOAHMUKAX.

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n

2.11

3
JTabopaTopHbIe
3aHATUS

3.1

3.2

3.3

HanmeHoBaHMe
pasgena
OVCLUUTINHBI

DNeKTpoOMarHUTHbIe
BOJIHbI B Cpefax

NcxopHble
NoJIOXKEHNS
3/IeKTpuyecTsa u
MarHeTusMa

MaTemMaTnyeckui
annapat
3N1EKTPOANHAMUKN

Mukpockonu4yeckas
Teopus
3NEKTPOMArHUTHbIX
SIBJIEHUI B BaKyyMe.
YpaBHeHus
3N1EKTPOMArHUTHOro
noss.

CopepxxaHue pasgena
AUCUNNANHB

DNeKTpOMarHUTHbIE
BOJIHbI B AN3JIEKTPUKAX B
OTCYTCTBME ANCMEPCUN.
Aucnepcus
3/1IEKTPUYECKOIA
NMPOHULLAEMOCTN.
DNEeKTPOMarHUTHbIE
BOJIHbI B
AVCMEeprmpyoLwmx
cpenax. OCHoBbI
creymnansHom Teopum
OTHOCWTENbHOCTMN.

MecTo
3/1IeKTpoOMarHeTn3mMa B
COBPEMEHHOMN
husnyeckonm KapTuHe
Mupa. OCHOBHbIE
MOHATUSA N 3aKOHb
3N1eKTPOLAMHAMUKM

NHTerpansHoe un
anpdepeHymansHoe
NCYNCIeHne BEKTOPOB.
BeKTOpHbIN aHamn3.

Cnctema ypaBHeHUI
MakcBesnina Kak
pe3yabTaT 06006LLEHNS
3KCNepuUMeHTaIbHbIX
(hakTopoB. 3aKOHb
3NeKTpOMarHeTusMa.
SHeprus
3/1eKTPOMarHUTHOro
nons. Bektop MonTuHra.
EOMHCTBEHHOCTb
peLleHNs YPpaBHEHUN
Makcsenna.

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n HanmeHoBaHMe
pasgena
OVCLUUTINHBI

3.4 MocTosiHHOE
3/IEeKTPUYECKOe none
B BakyyMe

3.5 lMocTositHHOE
MarHMTHOe nose B
Bakyyme

3.6 DNeKTpOMarHUTHbIe
BOJIHbI

3.7 V3nyyeHune un
paccesHue
371eKTPOMArHUTHbIX
BOJIH

CopepxxaHue pasgena
AUCUNMANHBI

DNeKTpoCTaTUCTUYecKoe
nose B BaKyyme,
MoTeHuman nons.
YpaBHeHue lyaccoHa.
MpuHLUMN cyneprno3nunu.
SHeprus
3/1eKTPOCTaTNYECKOr0
nons. MNone Ha 60bLLNX
pPacCToOsAHUAX OT CUCTEMBI
3apa4o0B. AnnonbHbIn
MOMeHT. Cuctema
3aps4oB B
KBa31MoO4HOPOAHOM
BHeLLHeM rnone.

MarHuTocTaTucTnu4yeckoe
noJie B BaKyyme.
OCHOBHbIe ypaBHEHNS.
3akoH buo-CaBapa.
MarHUTHbIA MOMEHT.
MarHuTHasa aHeprus
NOCTOSAHHbIX TOKOB B
NOCTOSHHOM BHELLHEM
none.

YpaBHeHus ons
noTeHLManos
3JIEKTPOMArHUTHOro
nons.

BonHoBoe ypaBHeHue.
DNeKTPOMarHUTHbIE
BOJIHbI. MnocKune
MOHOXpOMaTUYecKne
BOJIHbI. [onapusaums
BOJIHbI.

3anasfblBatoLme
noTeHumnanbl. 3yveHne
3N1EKTPOMArHUTHbIX
BOJIH. IHTEHCMBHOCTb
n3y4yeHuns
3N1€KTPOMArHUTHbIX
BOJIH. DNIeKTpun4eckoe
ONNOAbHOE NU3NyYeHne
PacceaHune
3/1eKTPOMarHUTHbIX BOJIH
CBOBGOOHBIMU 1
CBSA3aHHbIMU 3apsgaMun

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975



n/n

3.8

3.9

3.10

3.11

HanmeHoBaHMe
pasgena
OVCLUUTINHBI

DNeKTpoanuHamMunKa
3apsL0B 1 TOKOB B
MaTepuasbHbIX
cpepax. YpaBHeHus
MakcBenna B cpefax

MocTosAHHOE
3/IEKTPUYECKOE 1
MarHMTHoOe nose B
cpepax.
MoCTOSHHbIN TOK B
cpepax.

KBaBI/ICTaLI,I/IOHaprIe
TOKW W Mon4.

3J'IeKTp0MaFHI/ITHbIe
BOJIHbI B Cpedax.

CopepxxaHue pasgena
AUCUNMANHBI

NcxogHble NonoXXeHns

Peanunsauuns pasgena gUCLMNANHLI C
NMOMOLLIbIO OHJTalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975

MaKpPO31eKTPOANHAMUKN.

YpaBHeHns Makcsenna B
cpepax.

DneKTpocTaTuKa
NPOBOAHUKOB.
DNeKTpocTaTuKa
OV3NEeKTPUKOB.
MOCTOAHHbIN TOK B
cpefax. 3akoH Oma.
3akoH [xoyna-JleHua.
MOCTOSAHHOE MarHUTHOE
nose B cpepax.

YpaBHeHns Makcsenna B
KBa3nCTaLNOHAPHOM
cnyyae.
KBasncTtaunoHapHble
TOKW B JINHENHbIX
NPOBOAHMKAX.

3)'IeKTpOMaFHI/ITHbIe

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

https://edu.vsu.ru/course/view.php?id=3975

BOJIHbI B AU3JIEKTPUKAX B

OTCYTCTBME ANCAEPCUN.
dncnepcus
3N1eKTPUYECKONA
NPOHULLAEMOCTN.
D/1eKTPOMarHUTHbIE
BOJIHbI B
LNCMEeprmpyoLwmx
cpenax. OCHoBbI
creymnansHom Teopum
OTHOCUTEIbHOCTMN.

13.2. TeMsl (pa3penbl) AUCLUUNJIMHBI U BUAbI 3aHATUHA

Ne
n/n

HanmeHoBaHMe
TeMmbl (pa3gena)

NcxonHble 4
MoJsI0XKEeHNS
3JIEKTPUYECTBa U
MarHeTusMa

JleKUMOHHble
3aHATUSA

[pakTn4yeckune
3aHATMA

JNlabopaTopHble CamocTosTenbHass Bcero
3aHATUSA paboTa
2 2 10



10

11

HanmeHoBaHMe
TeMbl (pasgena)

JIeKUMOoHHble
3aHATUSA

NcxopoHbie 4
Mo0XKeHus
3JIeKTpUYecTBa 1
MarHeTusMa

Mukpockonunyeckas 4
Teopus
3JIEKTPOMArHUTHbIX
SBJIEHUI B BaKyyMe.
YpaBHeHuUs
3JIEKTPOMArHUTHOro
nons.

[MocTosiHHOE 4
3JIEKTpUYEecKoe noJse
B BaKyyme

MocTosHHOE 4
MarHMTHOE noJsie B
BaKyyme

dNeKTpoMarHuTHole 4
BOJIHb

N3nyyveHmne un 2
paccesiHue
3NEeKTPOMarHUTHbIX
BOJIH

SneKTpogMHaMuKa 2
3aps0B 1 TOKOB B
MaTepuasbHbIX

cpenax. YpaBHeHuUs
MakcBenna B cpefax

MNocTosHHOE 2
3N1EKTPUYECKOE U
MarHUTHOE MoJsie B
cpepax.
MOCTOSAHHBIN TOK B
cpepax.

KBa3uctaumoHapHsle = 2
TOKW 1 nons.

dneKTpoMarHuTHole 2
BOJIHbI B Cpefax.

34

MNpakTuyeckne
3aHATUSA

16

JlabopaTopHbie
3aHATNSA

16

CamocTosATebHas
paboTa

2

42

Bcero

10

12

12

12

12

10

10

108



14. MeTopuyeckue yKasaHus pis o6y4yalowmnxcs No 0CBOEHUIO AUCLUNJIUHDI

Mpw N3y4eHnn ONCUUMINHBI PEKOMEHAYETCS UCMO0Jb30BaTh C/eayioliMe CPeacTBa:

- PEKOMEHAYEMYIO OCHOBHYIO U [IOMOJHUTENbHYIO IMTEPATYPY;

- MeTOMYEeCKME YKa3aHus U nocobus;

- KOHTPOJIbHbIE 3aAaHNs A1 3aKpeneHns TEOPETUYECKOr0 MaTepnana;

- 3/IEKTPOHHbIE BEPCUN Y4EOHUKOB 11 METOANYECKMX YKA3aHWIA A1 BbINMOJHEHNS NPaKTUYECKUX paboT.

dopmMa opraHmsaumm CaMOCTOATESIbHOW pa6OTbIZ MOAOroToBKa K ayaAUTOPHbLIM 3aHATUAM,; BbIMNOJIHEHNE
AOMaLLHMX 3aaHWI; BbINOJIHEHNE KOHTPOJIbHbIX pa60T.

OcBoeHME QNCLUMMINHBI CKNaablBaeTCA U3 ayauTopHon paboThl (y4ebHOM aedaTeNnbHOCTU, BbIMOAHAEMOW
noJi PyKOBOACTBOM MNPEnoaaBaTens) U BHeayaMTOpPHON paboThl (y4ebHOM neaTenbHOCTW, peann3lyemon
oby4aloLwmmMca caMoCToATENbHO).

AynunTtopHas paboTa COCTOMT M3 BbIMOJIHEHNSA MPaKTUYECKNX U NabopaTOPHbIX 3alaHnin B 00bEME,
npefycMOTPEHHOM Y4ebHbIM MIaHOM.

CamocTosATeNnbHan paboTa npeanonaraeT yraybnéHHoe nsydyeHme oTaebHbIX Pa3aenoB ANCLUMINHBI C
NCMOJIb30BaHMEM NNTEPATYPbl, PEKOMEHA0BAHHOW NpenofaBaTesieM, a Tak)Ke KOHCMEKTOB NPaKTUYeCKuX
(nabopaTopHbIX) 3aHATUIA. B Ka4yecTBe NaaHa A5 CaMOCTOATENbHON PaboTbl MOXXET ObITb NCMOJIb30BaH
pazgen 13.1 HacToAwen paboyei NporpaMmMbl, B KOTOPOM 3addMKCMPOBaHbI pasaesibl AUCLMMINHBI N NX
cogepxaHue. B pasgene 13.2 paboyen nporpaMmbl onpefenseTcs Koam4ecTBo Yaco, OTBOAUMOE Ha
CaMoCToATeNbHY0 paboTy No KaXX4oMy pasgeny AMCUMnInHbL. bosbliee KOMYeCTBO YacoB Ha
CaMOCTOATENbHYO PaboTy 0TBOANTCS Ha Hanbonee TpyOHble pa3aenbl ANCLUUNANHLI. LS
CaMOCTOATENbHOIO N3YYeHNs OTAE/bHbIX Pa3fenoB ANCUUMANHBI CMOJIb3YETCA NepeYeHb MTepaTypbl U
IPYrx pecypcoB, NepeyvncieHHbix B MyHKTax 15 n 16 HacTosiwen paboyen nporpaMmel.

YCnewHoCTb 0CBOEHUSA ANCUUMNANHBI ONpeaenseTcs CMCTEMAaTUYHOCTbLIO 1 FyBrHON ayANTOPHON 1
BHeayaMTOpHON paboTbkl obyyatoLlerocs.

Mpy NCNoNb30BaHN ANCTaHLMOHHbLIX 06pa3oBaTesbHbIX TEXHONOMNI U 3IEKTPOHHOI0 0by4eHns
BbIMOJIHATh BCE YKa3aHWa NpenojaBaTesienl, BOBPEMS MNOAKMOYATLCA K online 3aHATUSM, OTBETCTBEHHO
NoaX0ANTb K 3af4aHUAM 41 CAaMOCTOATENbHOM paboThl.

15. Mepe4yeHb OCHOBHOM M A,OMNOJIHUTENILHOW IMTEPaTYypbl, PeCYPCOB UHTEPHET, HeoO6XoAUMbIX
AN OCBOEHUS AUCLUNJINHBI

No NIcTo4HUK
n/n
1 Casenbes, U. B. OcHoBbl TeopeTudeckon pusmku. T. 1: MexaHuka. IN1eKTpoaNHaMUKa | y4ebHUK.

T.1/CaBenveB N. B. — 5-e u3g., ctep. — 2018 .— 496 ¢c. —
<URL:https://e.lanbook.com/book/104956>.

2 AriiecHuH, C. C. OCHOBbI 371€KTPOANHaMUKK, Teopus, 3ada4un n TeCTbl [DNeKTPOHHbIV pecypc] /
AnnecHuH C. C., YepHbiwwoa J1. . — 1-e n3ag. — CaHkT-leTepbypr : JlaHb, 2016 .— 576 ¢c. —
<URL:http://e.lanbook.com/books/element.php?pll_id=87725>.

3 3anpsraes, C. A. SnektpoanHamuka / C. A. 3anpsraes. — BopoHex : 34-Bo0 BopoHex. roc. yH-
Ta, 2005. — 535 c.

6) nononHUTEeNbLHas MTepaTypa:



Ne MCTOYHMK

n/n

1 WNpogmos, W. E. 3apayn no obuwien dunsnke = Exercises in general physics : y4eb. nocobue / U. E.
Wpopos .— MockBa : JlaHb, 2009 .— 416 c. : nn. — (Knaccuyeckas yyebHas nutepaTypa no
dusnke) (Knaccmyeckme 3afadyHukm n npakTUKyMbl, Prsmka) .—
<URL:http://e.lanbook.com/books/element.php?pll cid=25&pll id=4875>.

2 AnTyHuH, K. K. dnekTpoanHamuka, cneumnanbHas Teopus OTHOCUTENbHOCTU 1 SNEKTPOANHAMUNKA

CMNOLWWHbIX cpeq : y4ebHo-meToanyeckoe nocobue / K.K. ANTYHUH .— 2-e n3a. — MockBa :
InpekT-Meguna, 2014 .— 109 c. — ISBN 978-5-4475-0326-0 .—
<URL:http://biblioclub.ru/index.php?page=book&id=240549>.

3 Nanpay J1. [. Teopus nona / J1. 4. Nlangay, E. M. Jlucdwuny,. - M. : dusmatnamt, 2003. - 530 c.

4 Jlanpay J1. [l. nekTpoanHammKka criowHbix cped / 1. 4. Nlangay, E. M. Incwwny, - M. :
®un3matamt, 2003. - 651 c.

5 YepHoyuaH A. W. KpaTkunin Kypc dusukn / A. . YepHoyuaH. - M. : ®usmatanT, 2002, - 319 c.

6 Wpopos U. E. nekTpoMarHeTnsm. OCHOBHble 3aKoHbI / U. E. pogos. - M. : BUUHOM.
NabopaTopwns 3HaHni, 2003. - 320 c.

7 bpenos M. M. Knaccuyeckas anektpognHamuka / M. M. bpegnos, B. B. PymsaHues, . H.
TonTbirmH. — CI6. : JlaHb, 2003 . — 398 c.

B) MH(POPMALIMOHHbIE 31EKTPOHHO-06pa30BaTE IbHbIE PECYPCHI:

Ne n/n NcTo4HuK

1 www.lib.vsu.ru - 3HB BI'Y

2 DNeKTPOHHbIN yHMBepcuTeT BI'Y https://edu.vsu.ru

3 9bC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuTeTckasa bubnmoteka online» https://biblioclub.ru/
5 «KoHCynbTaHT cTyaeHTa» http://www.studmedlib.ru/

6 «PYKOHT» (UTC KoHTekcTyM) https://lib.rucont.ru/

16. NepeyeHb yuebHO-MeTOAUUYECKOrO 0becneyeHnsa gnsA caMoCToATesIbHOU PaboThbl

Ne n/n NCTOYHUK

17. Obpa3oBaTenbHbie TEXHOJIOrMU, UCNOJIb3yEeMble NPU peanusauum y4eOHOW AUCLUNIIUHBI,
BKJIl0YaA AUCTaHUMUOHHbIe oOpa3soBaTenbHble TexHonoruu (AOT), anekTpoHHoe oOy4yeHue (30),
CMeLlaHHoe oby4yeHue):

Mpy NPOBEAEHUN 3aHATUIA B AUCTAHLMOHHOM peXxume 0by4yeHust UCNOob3yTCs TEXHUYECKMe U



NHGopMaLMnoHHble pecypcbl ObpasoBaTesibHOro nopTana "INeKTPOHHbIN yHuBepcuTeT BIY
(https://edu.vsu.ru), 6a3mpytowerocs Ha CMCTeEMEe AMCTaHLUMOHHOr0 0byyeHns Moodle, pa3BepHyTON B
YHVUBEPCUTETE, a TaKXe Apyrue OOoCTyrHble pecypcbl ceTn HTepHeT.

OcBOEHME ANCUUNAMHBI CKNIaAbIBAeTCS M3 ayanTopHon paboTsl (y4ebHoM AeATenbsHOCTU, BbINOJIHAEMON
nofJ pyKoBOACTBOM MpenoaaBaTens) u BHeayaMToOpHON paboTsl (y4ebHoM oeaTenbHOCTW, peann3lyemon
oby4aroLmmMca caMoCTOATENbHO).

AypunTtopHas paboTa COCTOWUT M3 BbIMONHEHUS NPAKTUYECKMX N nabopaTopHbIX 3agaHnin B 06bEME,
npefycMOTPEHHOM Y4ebHbIM MIaHOM.

CamocTodATenbHas pabota npeanonaraeT yrnybnéHHoe n3yyeHne o0TAeNbHbIX pa3fesioB ANCUUNANHBI C
NCMNOJIb30BaHMEM NNTEepaTypbl, PEKOMEHLOBAHHOW NpenofaBaTesieM, a Tak)Ke KOHCMEKTOB NPaKTUYeCKux
(nabopaTopHbIX) 3aHATWI. B KavyecTBe NjaHa A5 CaMOCTOATENbHON paboTbl MOXeT ObITb NCMOJIb30BaH
pa3gen 13.1 HacTosAwen paboyei NporpaMMbl, B KOTOPOM 3aUKCMPOBaHbI pa3aenbl ANCUUMINHBI U UX
cogepxaHwve. B pasgene 13.2 paboyen nporpaMmbl onpefenseTcs Koam4ecTso 4acos, OTBOAUMOE Ha
CaMoCTOoATENbHY0 PaboTy No KaXX4oMy pasgeny AucUMnInHbl. bosbluee KOIMYeCTBO YacoB Ha
CaMOCTOATENbHYI0 paboTy 0TBOAMTCA Ha Hanbonee TpyAHble pa3aenbl AUCUUNANHBL. NS
CaMOCTOATENbHOIO U3YYeHUS OTLAE/bHbIX Pa3fenoB AUCUUNINHBI UCMOJIb3YETCA NepeYveHb nTepaTypbl U
OPYrX pecypcoB, MepeyvncieHHbiX B MyHKTax 15 n 16 HacToswen paboyen nporpaMmbl.

YCnewHoCTb 0CBOGHUSA AUCUUMNNHBI ONPeaenseTcs CMCTEMATUYHOCTLIO U FyOMHON ayaAnTOPHON 1
BHeayaMTOpHON paboTbl obyyatouierocs.

Mpy NCNONb30BaHN ANCTaHLMOHHbIX 06pa3oBaTesbHbIX TEXHONOMI U 3IEKTPOHHOI0 0By4eHns
BbINOJIHATL BCE yKa3aHuWA npenofaBaTesieil, BOBpEMSA NOLAKIYATLCA K online 3aHATUAM, OTBETCTBEHHO
NOAXOAMTb K 3alaHUsAM AN CaMOCTOSATENbHOM paboThl.

18. MaTepuanbHo-TexHU4ecKoe obecneuyeHme AUCLUNIINHBI:

JIeKLMOHHas ayanuTopus, OCHaLLeHHasa MybTUMEeLUAHBIM NPOEKTOPOM; CreLnann3mpoBaHHas Mebens:
[0CKa MesloBas WM MapkepHas 1 WT., CTOJbl, CTY/ibs B HEOOXOAUMOM KOJIMYeCTBeE.

OC Windows v.7, 8, 10,
Habop yTnanT (apxuBaTopsbl, hann-meHeaxepsl), LibreOffice v.5-7, Foxit PDF Reader.

Ons nabopaTopHbIX paboT npenycmoTpeHa nabopatopmsa Nel03: npegHasHavyeHa ANs BbINOAHEHNS
nabopaTopHbIX paboT Mo Kypcy «INeKTPoAnHaMMUKa», OCHaLLleHa HeobXxoAUMbIM KONMYecTBOM paboynx
mMecT (30 cT010B, M3 HUX CTON AN1A NpenofasaTend, cTon ans nabopaHTta, 4 ctona 6e3 obopynosaHusa,
CTO/1 C KOMNbIOTEPOM, 24 cToNa ¢ 0bopyLoBaHNEM A5 BbINOJHEHUS nabopaTopHbiX paboT no Kypcy; 40
CTyNbeB), KOMMNbOTEPOM A1 06paboTKM pe3ynbTaToB BbIYMCAEHWI, KOMMIEKTaMW NS BbINOJIHEHNA
nabopaTopHbIX paboT:

- nabopaTopHoe obopyaoBaHMA 0NA BbINONHEHNS paboT No onpefeneHnto yaenbHOro 3apsaga 3/IeKTpoHa B
BaKyyMHOM AWOAE ¥ METOAOM MarHeTpoHa, No N3YYeHUI0 31IeKTPOHHOI0 ocuuaiorpada, no n3y4yeHuto
3NEeKTPOCTaTMYECKOro Nnoss, No NCCIef0BaHMI0 NpoLecca 3apsfa U pa3paga KoHLeHcaTopa, Mo N3yYeHuo
CEerHeTOo3/IeKTPUKOB, MO ONpefesieHnio TeMnepaTypHON 3aBUCMMOCTI COMPOTUBIIEHNS METaNoB, Mo
onpeaeneHnto ropu3oHTanbHOM COCTaBAAIOWEN MAarHUTHOMO NOJIA 3eMAN Pa3NYHbIMU METOAAMM, NO
NCcCnenoBaHNIo NeTAN rnucTepesmnca peppomMarHeTUKOB , MO ONpeLeneHnio 31eKTPOANHAMNYECKO
MOCTOSHHOW, NO N3Y4YEHMNI0 3aKOHOB NEPEMEHHOM0 TOKa, N0 NCCeA0BaHNI0 MOaYyNpPOBOAHUKOBbIX
BbINpAMUTENEN 1 onpenesieHnio paboThl BbIXOAa;

- ocunnnorpag C1-178.1 (4 wr.);

- nabopaTopHbIN CTEHA «INEKTPUYECKME N3MEPEHNS N OCHOBLI MeTpoJsiorun», mogens 3J16-110.004.04 (3
wT.);

- ocumnnorpadsl ungposbie ADS-2031 (5 wT.);

- undposon cHéTUMK U8533341-230 (4 wT.);

- KomnbtoTep HP ProDesk 400 G5 DM ¢ moHuTopom KK 22" BenQ BL2283 1 KosioHKamu (1 wT.)



19. OueHo4YHbIe cpeancTtBa ona nposepeHus TEKyu.l,eﬁ ] npOME)KYTO‘-IHOﬁ aTrecTauuu

MopsLOK OLEHKN 0CBOEHUS 0byyvatomMmucs y4ebHoro MaTeprana onpenenseTcs CoAepXaHueMm
cepyoLwyx pasaenos ANCUMMINHBI:

Ne Pa3zgenbl AUCUUNANHBI (MOAYN) Kon Kon OueHOoYHble
n/n KoOMMeTeHuumn NHAMKaTopa cpencTBa ong
TeKyLLen
aTTecTtauum
1 Paspenbl 1-11. OrK-4 OnkK-4.3 KoHTpoJIbHas
icxoaHble NoNoXeHus paboTa

3JIeKTpryecTBa ”
MareHTu3Ma. MaTemaTu4yeckui
annapat

3/1eKTPOAVHAMUKMN.
Munkpockonu4yeckas

Teopus 3JIEKTPOMArHUTHBIX
SB/IEHUN B

BaKyyMe. YpaBHeHMA
3JIEKTPOMArHUTHOr 0

nosia. NMoCTOAHHOE 3NeKTpruYeckoe
nosie B

Bakyyme [10CTOSAHHOE MarHUTHoe
nosie B

BakKyyMe. DNeKTpoOMarH1uTHble
BOJIHbI.

N3ny4yeHne n paccesHne
3JIEKTPOMAr HUTHbIX

BOJIH. DNEKTPOAMHaAMMNKa 3apaaoB
N TOKOB B

MaTepurasbHbIX cpefax.
YpaBHeHUs

Makcsesnna B cpefax. [ocTtosiHHoe
3JIEKTPMYECKOEe U MarHUTHOE nosne
B Cpefax.

MMOCTOAHHbIN TOK B Cpefax.
KBa3ncTaunoHapHble TOKU 1 NoJis.
DNeKTPOMarHuTHbIE BOJIHbI B
cpepax.



No
n/n

Pa3genbl AMCUMNANHBI (Moayn) Kon
KoMMeTeHLUUn

Pazpenbl 1-11. OrnK-4
McxogHble NONOXKEHUS
3JIeKTpuyecTBa u

MareHTu3ma. MaTemaTuyeckuni
annapaTt

3JIEKTPOANHAMMKMN,
Mwukpockonuyeckas

Teopus 3JIeKTPOMArHUTHbIX
ABJIEHNN B

BaKyyMme. YpaBHeHUS
3JIEKTPOMArHMUTHOI 0

nons. NoCcTosHHOE 3N1eKTpuyecKoe
nosne B

BakyyMe [MOCTOSHHOE MarHUTHoe
nosne B

BaKyyMe. DNeKTPOMarHnTHbIe
BOJIHbI.

N3nyyeHune n paccesHue
3JIEKTPOMAarHUTHbIX

BOJIH. DIeKTPOANHAMUKA 3apafoB
1N TOKOB B

MaTepuanbHbIX Cpefax.
YpaBHeHNs

MakcBenna B cpefnax. NocTtosiHHoe
3JIeKTPUYeCKoe N MarHUTHoe nose
B Cpefax.

MOCTOSAHHbIN TOK B Cpefdax.
KBasucTaunoHapHble TOKK ¥ NOJS.
SNEeKTPOMarHUTHbIE BOJIHbI B
cpepax.

Kopn,
NHOnKaTopa

OlK-4.4

OueHo4HbIe
cpencTsa ons
TekyLlen
aTTecTaunmn

KoHTpoJibHasg
paboTa



No
n/n

Pa3genbl AMCUMNANHBI (Moayn) Kon
KoMMeTeHLUUn

Pazpenbl 1-11. OrnK-4
McxogHble NONOXKEHUS
3JIeKTpuyecTBa u

MareHTu3ma. MaTemaTuyeckuni
annapaTt

3JIEKTPOANHAMMKMN,
Mwukpockonuyeckas

Teopus 3JIeKTPOMArHUTHbIX
ABJIEHNN B

BaKyyMme. YpaBHeHUS
3JIEKTPOMArHMUTHOI 0

nons. NoCcTosHHOE 3N1eKTpuyecKoe
nosne B

BakyyMe [MOCTOSHHOE MarHUTHoe
nosne B

BaKyyMe. DNeKTPOMarHnTHbIe
BOJIHbI.

N3nyyeHune n paccesHue
3JIEKTPOMAarHUTHbIX

BOJIH. DIeKTPOANHAMUKA 3apafoB
1N TOKOB B

MaTepuanbHbIX Cpefax.
YpaBHeHNs

MakcBenna B cpefnax. NocTtosiHHoe
3JIeKTPUYeCKoe N MarHUTHoe nose
B Cpefax.

MOCTOSAHHbIN TOK B Cpefdax.
KBasucTaunoHapHble TOKK ¥ NOJS.
SNEeKTPOMarHUTHbIE BOJIHbI B
cpepax.

Kopn,
NHOnKaTopa

OlK-4.6

OueHo4HbIe
cpencTsa ons
TekyLlen
aTTecTaunmn

KoHTpoJibHasg
paboTa



No
n/n

Pa3genbl AMCUMNANHBI (Moayn) Kon
KoMMeTeHLUUn

Pazpenbl 1-11. OrnK-4
McxogHble NONOXKEHUS
3JIeKTpuyecTBa u

MareHTu3ma. MaTemaTuyeckuni
annapaTt

3JIEKTPOANHAMMKMN,
Mwukpockonuyeckas

Teopus 3JIeKTPOMArHUTHbIX
ABJIEHNN B

BaKyyMme. YpaBHeHUS
3JIEKTPOMArHMUTHOI 0

nons. NoCcTosHHOE 3N1eKTpuyecKoe
nosne B

BakyyMe [MOCTOSHHOE MarHUTHoe
nosne B

BaKyyMe. DNeKTPOMarHnTHbIe
BOJIHbI.

N3nyyeHune n paccesHue
3JIEKTPOMAarHUTHbIX

BOJIH. DIeKTPOANHAMUKA 3apafoB
1N TOKOB B

MaTepuanbHbIX Cpefax.
YpaBHeHNs

MakcBenna B cpefnax. NocTtosiHHoe
3JIeKTPUYeCKoe N MarHUTHoe nose
B Cpefax.

MOCTOSAHHbIN TOK B Cpefdax.
KBasucTaunoHapHble TOKK ¥ NOJS.
SNEeKTPOMarHUTHbIE BOJIHbI B
cpepax.

Kopn,
NHOnKaTopa

OlnK-4.7

OueHo4HbIe
cpencTsa ons
TekyLlen
aTTecTaunmn

KoHTpoJibHasg
paboTa



Ne Pazgensl gucunnanHbl (Mogynum) Kon Kopn, OueHoYHble

n/n KOMMEeTeHLUN MHAMKaTopa cpencTBa ong
TeKyLen
aTTecTauumn

5 Paspenbl 1-11. OrK-4 OrnK-4.8 KoHTpoJibHasg

NcxoOHble nonoxxeHus paboTa

3JIeKTpuyecTBa 1
MareHTu3mMa. MaTemaTu4yeckui
annapart

3JIEKTPOLANHAMUKM.
Mwukpockonuyeckas

Teopus 3J1IeKTPOMarHUTHbIX
ABJIEHUN B

BaKyyMme. YpaBHeHUS
3JIEKTPOMArHUTHOr o

nons. NoCcTosHHOE 3N1eKTpuyecKoe
noJsie B

BakyyMe [10CTOAHHOE MarHuTHoe
noJsie B

BaKyyMe. DNeKTPOMarHnTHbIe
BOJIHbI.

N3nyyeHune n paccesHue
3JIEKTPOMArHUTHbIX

BOJIH. DNEKTPOAMHAMMNKa 3apaaoB
N TOKOB B

MaTepuanbHbIX Cpefax.
YpaBHeHNs

MakcBenna B cpefax. [octosHHoOe
3JIEKTPMYECKOe U MarHUTHOE noJe
B Cpepax.

[MOCTOAHHBIN TOK B Cpefax.
KBasucTaunoHapHble TOKK ¥ NOJS.
S1eKTPOMarHUTHbIE BOJIHbI B
cpepax.

MpoMeXxyTo4Has aTTecTauns

dopMa KOHTPONA - 3a4eT C oLeHKon,KoHTponbHaa paboTa
OueHo4YHble CpeacTBa 415 MPOMEXYTOYHON aTTecTaumm
KomnniekT KUM

20 Tunosbie oueHOYHbIe CpeacTBa U MeToANYECKUe MaTepuansl, onpeaensiowme npouenypbl
OLLleHUBaHMA

20.1 TekyLUA KOHTPOJIb YCNEBAaeMOCTH

TeKyLuin KOHTPOJIb YCNEBAEMOCTH MO AUCLUMJIMHE OCYLLECTBAETCS C MOMOLLbIO C/IeAYIOLNX OLLEHOYHbIX
CpencTs:

KOHTpONbHaa paboTa.

MpyMepbl 3a4aHNA AN KOHTPOJIbHLIX paboT:



KoHTponbHas pabota Ne 1

BapuaHT Ne 1

3apaHue 1. (10 6annos) BeidncanTte div a u rot a B Touke M(-2,2,0), ecnm a=3xi+5y

2 j+7xzk.

3afaHue 2. (10 6annos) YNpocTuTe BbipaXkeHune

grad|[a, r]| 2, rae a=const, r - pagnyc-BekTop.

3afaHue 3. (15 6annos) Beluncante grad u, ecam u=(a ,b, r), rae a ,b=const, r - pagnyc-sekTop.
3afaHue 4. (15 6annos) Hangnte LUMPKYALMIO BEKTOPHOMO Nons a(r)=-yi+xj+10k BLOSIb OKPYXXHOCTHK
X2 +y 2 =1, z=0. 06x04 KOHTYypa NPOM3BOANTCS B NMOJIOXKMNTEIbHOM HamnpaBAeHUN,

OnucaHve TeXHOOMMN NPOBEeLEHNA: KOHTPObHasA paboTa NPOBOAMTCS B MUCbMEHHOW hopMe 1 COCTOUT
N3 YeTblpex 3afaHni, NPUMepPbl KOTOPbIX YKa3aHbl Bbile. Ha ee BbINOSHEHNE faeTCs 2 akaAeMUYecknx
yaca.

TpeboBaHMS K BbIMOSHEHWIO 3a4aHWUA (MIN WKaNbl U KPUTEPUM OLLEHVBAHMA): 3@ YCNELIHOe BbINOAHEHNe
3aQlaHns BbICTABNSETCA OLEHKa, yKa3aHHas Bbllle. MakcMMaibHasa oueHKa 3a pelleHune 3aa4qn CTaBuTCS,
ecsin paboTa cogepXXuT MoJsiHoe, Normyeckn o60CHOBaHHOE M aKKypaTHO O(POPMIIEHHOE peLleHue,
ConpoBOXAatoLlieecs BCeMn HeobxoanMbIMy pacyeTamu. Mpu Hanamymm owmnbok n HeJo4eToB, B
3aBMCUMOCTW OT TOr0, HACKOIbKO OHW MOBJIMSN Ha XOA, PeLLUEHMNs, OLLeHKa CHXaeTcs. Ecan yyawmines
ponyckaeT rpybblie oWwmnbku, LEMOHCTPMPYSA TEM CaMbIM HEMOHUMaHKe CyTy NpobieMbl N He3HaHKe
6a3oBoro maTepuana, To cTaBuTCs oueHka 0 6annos

20.2 Mpome)XXyTouHas aTrecTaums

MpomMexyTo4YHas aTTecTaumsa no AUCUUNINHE OCYLLeCTBAAETCS C MOMOLLbIO C/IeAYIOLLNX OLLEeHOYHbIX
CpPeLcTs:

KoMrnekT KUM.

lNepeyeHb BOMPOCOB K 3K3aMeHYy:

MecCTo 3/1eKTpOMarHeTn3Ma B COBPEMEHHON (PU3NYECKON KapTuHe Mupa. 1.
OCHOBHbIE MOHATUSA U 3aKOHbI 3/IEKTPOAVHAMUKMN. 2.

NHTerpanbHoe n anggepeHumnasnbHoe NCYUCIeHne BEKTOPOB. 3.
BekTopHbI aHanus. 4.

Cnctema ypaBHeHU MakcBensia Kak pesynbtaT 0606LeHns sKkcnepuMeHTabHbIX (PakTopos. 5.
3aKO0HbI 3/1eKTpOMarHeTnsma. 6.

SHeprus 31eKTpoMarHMTHOro nons. 7.

BekTop MNonTuHra. 8.

EOMHCTBEHHOCTb pelleHns ypaBHeHnn Makceenna. 9.
DNeKTPOoCTaTUCTMYECKOoe noJe B Bakyyme. 10.

MoTeHuman nons. 11.

YpasHeHue lNyaccoHa. MpuHuun cynepnosnyunm. 12.

DHeprus afeKTpocTaTuyeckoro nong. 13.

Mone Ha 60/bLWINX PACCTOAHUAX OT CMCTEMbI 3apsoB. 14.

IOnnonbHbIN MOMEHT. 15.

CuctemMa 3aps40B B KBa3nOOHOPOLHOM BHELLHeEM noJie. 16.
MarHuTocTaTUCTMYeCKoe nose B Bakyyme. 17.

OcHoBHble ypaBHeHMs. 3akoH brno-Casapa. 18.

MarHuTHbIN MOMeHT. 19.

MarHuTHasa 3Heprns NOCTOSAHHbLIX TOKOB B MOCTOSAHHOM BHeLlHeM nose. 20.
YpaBHeHVs 019 NOTEeHLWaNnoB 31eKTPOMarHMTHoOro nons. 21.

BosiHOBOE ypaBHeHMe. 22.

DNEeKTPOMarHUTHbIE BOJIHbI. 23.

[nockrne MOHOXpOMaTMYeCKne BOJIHbI. 24,

Monsipusauns BoJIHbI. 25.



3anasgbiBatoLLne noTeHymnansl. 26.
Vi3y4yeHune 31eKTpoMarHUTHbIX BOJH. 27.
VIHTEHCMBHOCTb N3NTy4eHUS 3/1IeKTPOMarHUTHbIX BOJIH. 28.
dneKTpu4eckoe AunosibHoe nsnyyeHuve. 29.
PaccesiHne 3n1eKTPOMarHUTHbIX BOJH CBOBOAHBIMU 1 CBA3aHHbIMK 3apsgamu. 30.
VicxogHble NoIoXKeHUs Makpo3NeKTpoaMHaMUKK. 31.
YpaBHeHuns MakcBenna B cpefax. 32.
deKTpocTaThKa NPoBOAHUKOB. 33.
DNeKTpoCTaTMKa ANIJIEKTPUKOB. 34.
MOCTOAHHBIN TOK B cpefax. 35.
3akoH Oma. 3akoH xoyns-JleHua. 36.
MoCTosAHHOE MarHWTHOe noJie B cpefax. 37.
YpaBHeHns MakcBenna B KBa3nCTaLMOHApHOM CJiyyae. 38.
KBa3uncTaunoHapHble TOKMN B JIMHENHbIX MPOBOLAHMKaX. 39.
SJIeKTPOMarHUTHbIE BOJIHbI B AU3NIEKTPUKAxX B OTCYTCTBUE aucnepcum. 40.
Ancnepcuns anekTpu4eckon NnpoHnLaeMocTu. 41,
DNeKTPOMarHUTHbIE BOJIHbI B AUCMEPrUpYOLWmMX cpepax. 42.
OCHOBbI CneLnanbHON TeopUn OTHOCUTENBHOCTN. 43.
MpyMepbl TUMOBLIX KOHTPOJIbHO-U3MEPUTENbHbIX MaTepMasos:
KOHTPOSIbHO-U3MepuTeNbHbIN MaTepuan Ne 1
1. DHeprua 3n1eKTpoCcTaTUYeCcKoro noss.
2. YpaBHeHUs MakcBensa B cpegax.
KOHTPO/IbHO-U3MepuTeNbHbIN MaTepuran Ne 2
1. YpaBHeHue lMyaccoHa. MNpuHUMN Cynepnosnumm.
2. MNonsapusauns BOJIHbI.
MpyMep KOHTPOJIbHO-U3MEPUTESIbHOr0 MaTepmrana
YTBEPXJAIO
3aBeyloLWnin Kadenpon LG PoBbIX TEXHOIOM I

C.O. KypranuH
_..2021
HanpasneHne nogrotosku / cneunansHocTb 10.03.01 NHGopMaumnoHHasa 6e3onacHoCTb
OncumnnavHa b61.0.14 31eKTpUY4ecTBO U MarHeTU3M
®opma 0byyeHns O4Hoe
Bua KoHTpons 3ayeT
Bun atTectauum NpomexyToyHas
KOHTPOSIbHO-U3MepuTeNbHbIn MaTepuan Ne 1
1. DHepruvsa 301eKTPoCTaTMYeCcKoro noss.
2. YpaBHeHUs MakcBensia B cpefax.

MpenofaBaTenb C.A. 3anpsraes

OnncaHne TexHoNOrum npoeeneHns : obyyatolemMycsa cnyvaiHbiM 0bpasom

[aeTcs OAuNH 13

3K3aMeHaLNOHHbIX BNeToB. 3aTEM Ha MOAr0TOBKY NPefoCTaBAsSETCA 3 akadeMNYeckux 4aca. 3a
0TBelEeHHOe BpeMs 00yYaloLWNNCA OOJHKEH MUCbMEHHO BbIMOAHUTL 3adaHuna buneTa. Mocne 3Toro
npoBoanNTCA cobecenoBaHMe, B X0[€ KOTOPOr0 MOryT ObiThb 3aAaHbl YTOYHSAIOLIME U AONONHUTESbHbIE
BOMPOCHI. [pn yCneLwHoM 0TBETE Ha AOMOJIHUTESIbHbIE BOMPOCHI 0By4YaloLWmMincs MoXXeT noay4nTb oT 0 Ao
10 gononHUTENbHbIX 6a110B.

TpeboBaHMA K BbINOJHEHNIO 3a4aHWUIA, LWKaNbl 1 KPUTEPUN OLLEHMBAHMS: MaKCMMaJibHas OLleHKa 3a



Kaxxgoe 3afaHue - 25 6annos. [ns oueHNBaHNS pe3ynbTaToB 00y4eHMa Ha SK3aMeHe NCMOJIb3yloTCs
cnegyloLime rokasaTesnu.

1) 3HaHWe OCHOBHbIX MOHATUM 3NEKTPOANHAMUKIA 1 ee METOA0B, KOTOPble NCMOJIb3YIoTCSH AN
NOCTPOEHUS MoAenen U KOHCTPYMPOBAHNS afifrOPUTMOB peLleHns NpakTUYeCKnX 3afay;

2) 3HaHWe NOCTaHOBKW KAaCCUYEeCKMX 3ajav;

3) 3HaHWe MeToL0B (POPMYIMPOBKY 1 [lOKa3aTeNbCTBA MaTEMAaTUYECKUX YTBEPXKAEHWNI;
4)yMeHNEeNpPUMEHATbMETOAbIdNEKTPOAMHAMUKNANAPEW EHNA3aJadynpo
hbeccmoHanbHOM

LeATeNnbHOCTH;

5) yMeHVe NnpuMeHATb annapaT 371eKTPOAUHAMUKIN A1 O0Ka3aTebCTBa YTBEPXKAEHUN N TEopeM;
6) BNafeHne HaBblkaMun KBaaNGULMPOBaHHOMO Beibopa 1 afanTaumm CyLeCcTBYOWNX METOA0B 414
peLleHns NpakTUYyecknx 3agay peleHus;

7) BNafeHne HaBblkaMun UCMONb30BaHNSA METOA0B PELLEHNS KNAaCCMYeCKUX 3a4a4 dNeKTPOANHAMUKN ONS
peLleHnsa pa3sinyHblX eCTeCTBEHHOHAY4YHbIX 3a4au.

Ons oueHnBaHUS pe3ysibTaToB 00y4eHMsa Ha 3K3aMeHe Ucnosib3yeTca 4-bansbHas WkKana:
«OTJINYHO», «XOPOLLIO», «YA0BNETBOPUTENBHO», «HEYL0BJIETBOPUTESIbHO»

KpuTepuu oLieHnBaHnA

LLikana oueHok

CpegfHuii 6ann no pesynbTaTaM TEKYLNUX aTTeCTalMn B CyMMe C OLLEHKON

3a 3K3aMeHaUMNOHHY0 paboTy 1 AONOJHUTENbHbIMK BannamMn NeXNT B

anana3oHe 90-100.

OTnn4Ho

CpegfHuii 6ann no pesynbTaTaM TEKYLIMX aTTeCTalMn B CyMMe C OLEHKON

32 9K3aMeHaUMOHHY0 paboTy 1 LONOAHUTENbHLIMK Bannamm nexuT B

AnanasoHe 70-89.

XopoLo

CpegnHuii 6ann no pesynbTaTaM TEKYLINX aTTeCTaLMin B CyMMe C OLEHKON

3a 9K3aMeHaUMOHHY0 paboTy 1 LONOAHUTENbHLIMK BannaMmm N1eXxuT B

Ounana3oHe 50-69.

Y00BIeTBOPUTESIBHO

CpegfHuii 6ann no pesynbTaTaM TEKYLMX aTTeCTalMn B CyMMe C OLEHKON

3a 3K3aMeHaUMNOHHY0 paboTy 1 OONOAHUTENbHbIMK BaniamMn MeHbLe 50.

HeypnosneTsoputesibHO
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