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PABOYAA NMPOrPAMMA YYEBEHOW AUCLUMUMN/IUHDI

51.0.23 S1eKTPUYeCcTBO U MarHeTu3m

1. Kog n HaumeHoBaHMe HanpaBAeHUA NOAFOTOBKU/cneumuanbHOCTH:
10.03.01 MHdopmaumoHHaa 6esonacHOCTb

2. Npodunb noaroToBKM/cneumuanmsauma;

Be3onacHOCTb KOMMNbIOTEPHbIX CUCTEM

3. KBanudwukauus (cteneHb) BbINyCKHUKA:

bakanaspuat

4. dopma obyyeHus:

OyHan

5. Kadeppa, otBeyalowias 3a peannsauuio AUCLUUNJINHDI:

Kadeapa undpoBbix TEXHONOTMI

6. CoctaButenu nporpammsbi:

3anparaes Ceprein AnekcaHApPOBUY, LOKTOP PU3MKO-MATEMATMUUECKMX HAYK, Npodeccop
7. PekomeHpoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2024

8. YuebHbiit roa: 2025-2026 Cemectp(bi): 3



9.lenn n 3agaum yuebHoii gucUUNANHDI:
Llenbto Kypca ABNSETCS CUCTEMATUYECKOE U3yYeHME OCHOBHbIX NOMOXKEHUN 3NEKTPOANHAMMKMN,
3afaum yyebHOM ANCUUNANHDI:

- N3yyYeHue TEOPETUYECKUX OCHOB OMUCAaHUA 31EKTPOMArHUTHOrO Nos, cnocoboB NPUMEHEHNUA YPaBHEHNI
3N1EKTPOANHAMMKM, MPUHLMNOB NPOEKTUPOBAHUA I/IEKTPUYECKUX Lienelt;

- bopmunpoBaHme ymeHuin pewatb GyHAaMeHTaNbHbIe d1eKTPOAMHAMMYECKMEe 3a4a4n, 3PDEKTUBHO
NPUMEHATb TEOPUIO U3/TYYEHWUI U NepeaaYmn 3N1eKTPOMarHUTHOro NoJiA HanpasAALWUMM YCTPOMCTBaAMM;

- oB/laZeHMe MaTemMaTUYECKMM anmnapaTom OnmMCcaHUs CBOMCTB 3/1EKTPOMarHUTHOro nos.
10. Mecto yuyebHoIi gucumnaunHbl B cTpyKType OOM:

OncumnanHa oTHocKTcA K 6a3oBoli YacTu 610Ka b1. Mpu U310XKEeHUM Kypca UCMONb3YIOTCA CBEAEHUA U3 TaKMX
ONCUMNAKUH, KaK “Anrebpa u reomeTtpua”’, “MaTtemaTnyeckuii aHanuns”, “MexaHuKa 1 onTmKa”.

11. MnaHupyemble pe3ynbTaTbl 06yueHUa no gucumnanHe/moaynio (3HaHUA, yMeHUA, HAaBblKKM), COOTHECEHHbIe C
nAaHUpyembiMM pesysibTaTaMun 0cBoeHUs obpasoBaTtesibHOM NporpaMmmbl (KOMNETeHUUAMMU BbiMyCKHUKOB) U
MHAMKaTOPaMM MX BOCTUNKEHUA:

Kopa v Ha3BaHWe KomneTeHumu 3HaHMA, YMEHUA, HAaBbIKK

Kopa v Ha3BaHWe MHAMKaTopa
KOmneTeHuum

OMK-4 CnocobeH NPUMEHATD 3HaeT 6a30Bble NOHATUA U

OlMK-4.3 3HaeT OCHOBHblE

HeobxoaMMble PpU3NUECKME 3aKOHbI U 38KOHbI SNEKTPOANHAMUKU
MOAEAN ANA peLleHns 33034 MOJIO}KEHUA 3IEeKTPUYECTBA U
npodeccMoHanbHOM AeATeNbHOCTY; MArHETNsMa;
OMNK-4 CnocobeH npumeHATb OlK-4.6 ymeet pewatb
Heobxoaumble PU3NYecKMe 3aKOHbI U 6a30Bble NPUKNaaHbIE yMeeT pelaTtb 6a3oBble
Mo4enn ANa peleHna 3a4ad dun3mMyeckne 3agaum; NpaKTUYyecKme 3a4a4m ¢
npo¢deccMoHanbHOM AeATENbHOCTH; MCMNOJIb30BaHMEM METOL0B
BEKTOPHOrO aHa/M3a, NpMHUMNa
Cynepnosunumnm, OCHOBHbIX 3aKOHOB
3NEKTPMYECTBA M MarHeTM3ma.
OMNK-11 CnocobeH npoBoAUTb OMK-11.1 3HaeTt
3KCNEPUMEHTbI MO 3aJaHHOM METOAMKE U TEOpeTUYeCcKue OCHOBbI 3HAET OCHOBHbIE METOAbI
06paboTKy X pe3ynbTaTos; Teopuu norpeLHocTen; OLLEHKM NorpeLwHocT
pe3ynbTaTtoB GM3NYECKOro
aKcnepumeHTa
OMNK-11 CnocobeH npoBoAnNTb yMeeT NpoBOAUTL aHaNN3
SKCMepUMeHTbI Mo 3agaHHol metoamke 1 OMK-11.2 ymeet npoBoauTh MOJIYYEHHbIX SKCNEPUMEHTA/IbHbIX
06paboTKy UX pe3ynbTaTos; GU3NYECKNIA FKCMEPUMEHT, pesynbTaTos
obpabaTbiBaTh €ro
pesynbTaTbl

12. O6bem gucUMNAMHDI B 3a4eTHbIX eanHuLax/yac:
4/144

dopma NPpomeKyTOUYHOM aTTecTauum:

JK3ameH

13. TpypoemKocTb no Bugam yuebHoi pabotbl



Bupa yuebHoM paboTbl

AyauTopHble 3aHATUA
JleKuMoHHbIe 3aHATUA
MpaKTUYecKne 3aHATUA
JNlabopaTtopHble 3aHATUA

CamocroaTenbHasa paboTa

KypcoBas paboTa

[MpomexkyToyHaa aTTecTaumn

Yachbl Ha KOHTPO/1b

Bcero

13.1. CopepkaHue AUCLUUNAUHDI

n/n

1. Nekunmn

1.1

1.2

1.3

HanmeHoBaHue pasgena
ANCLMNANHBI

McxoaHble NonoxkeHua

3N1EeKTPpMn4ecTBa U MarHeTnuama

MaTtemaTumyeckuii annapar
9N1eKTPOANHAMMKM

MwKpockonuyeckas Teopua
3/1eKTPOMArHUTHbIX ABNEHUM
B BaKyyme. YpaBHeHUA
9N1eKTPOMarHMTHOrO NonA.

Cemectp 3 Bcero
66 66
34 34
16 16
16 16
42 42
0
36 36
36 36
144 144

CoaeprkaHue pasgena
ONCUMNANHDI

Mecto
3/1eKTPOMarHeTnsma B
COBpEMEHHOM
dM3nYECKo KapTUHe
mupa. OCHOBHbIe
NMOHATMA U 3aKOHbI
3/1EeKTPOAVHAMUKM.

MHTerpanbHoe n
ouobdepeHumanbHoe
NCYNCIEHME BEKTOPOB.
BeKTOpHbIV aHanus.

Cuctema ypaBHeHUi
MakcBenna Kak pesynbtaT
0606LeHNs
SKCMEePUMEHTANbHBIX
$aKTOpOB. 3aKOHbI
3/1eKTpOMarHeT13ma.
SHeprua aNeKTPOMarHMTHOro
nons.

BekTop MolTuHra.
EAMHCTBEHHOCTb pelleHns
ypaBHeHWi Makcsenna.

Peanusauus pasgena AMCUUMNIMHBI C MOMOLLbIO
OHNalH-Kypca, JYMK

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



1.4 MNocTosHHOe https://edu.vsu.ru/course/view.php?id=3975
3N1eKTpUYecKoe nose B dneKTpocTaTUYecKoe nosne B
BaKyyme BaKyyme.

MoTteHunan nona.
YpaBHeHwue lNyaccoHa.
MpuHUMN cynepnosnumm.
DHeprua
3/1eKTPOCTAaTUYECKOTO
nons. NMone Ha 6onbLIMX
paccTosHMAX OT CUCTEMDbI
3apAfoB.

ONnonbHbIA MOMEHT.
Cuctema 3apagos B
KBa3nMo4HOPOAHOM
BHEeLLHeM rnoJe.

n/n HanmeHoBaHue pasgena CoaepxaHve pasgena Peanusaums pasgena AMCUUMNIMHBI C MOMOLLbIO

AUCUMNANHDI ANCUUNANHDBI OHNalH-Kypca, JYMK

1.5 MocToAHHOE MarHuTHOe https://edu.vsu.ru/course/view.php?id=3975
nosne B Bakyyme MarHutoctaTtucTtuyeckoe
none B Bakyyme. OCHOBHble
ypaBHeHMA. 3aKoH
BuoCaBapa. MarHuTHbIN
MOMEHT.
MarHuTHas sHeprus
MOCTOAHHbIX TOKOB B
MOCTOAHHOM BHELIHEM
nosne

1.6 3/1eKTPOMarHUTHbIE BOJTHbI https://edu.vsu.ru/course/view.php?id=3975

YpaBHeHuA ana
noTeHUnanoB
3/1eKTPOMArHUTHOTO
nona. BonHosoe
ypaBHeHwMe.
DNIeKTPOMarHuTHblEe
BOJIHbI. [nocKkune
MOHOXpOMaTUYECKNE
BOJIHbI. Monspusayma
BOJIHbI.

1.7 M3nyyeHne n pacceaHme https://edu.vsu.ru/course/view.php?id=3975

3/1EKTPOMArHUTHbIX BOJH
3anasgplBatowme

noTeHuuansl. U3yveHue
3NEKTPOMArHUTHbIX BOJIH.
NHTEHCMBHOCTb M3/1y4eHnA
3/1eKTPOMArHUTHbIX BOJIH.
JneKTpmyeckoe AMnNobHoe
n3nyyeHue. PacceaHue
3/1eKTPOMArHUTHbIX BOJIH
€BO6GOAHBIMM 1 CBA3AHHBbIMMU
3apagamu.



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

SneKTpoanHamuKa MaKpO3NEKTPOANHAMUKM.
3apAf0B U TOKOB B YpasHeHus
MaTepuasbHbIX cpesax. MaKcgenna s cpesax.
YpaBHeHua Makcsenna B
cpeaa
1.9 MoCTOAHHOE 3N1eKTPUYECKOE U https://edu.vsu.ru/course/view.php?id=3975
MarHuTHoE rnose B cpesax. 3NeKTPOCTATMKA
MocToAHHbBIV TOK B cpeaax
pea NPOBOAHMKOB.
DNeKTpoCcTaTUKa

ANINEKTPUKOB. MOCTOAHHDIM
TOK B cpefax. 3akoH Oma.
3akoH Oxoyna-JleHua.
MocToAaHHOE MarHuTHoe
nose B cpepax.

n/n HanmeHoBaHue pasgena CopeprkaHue pasgena Peanunsauusa pasgena AMCLMUNANHBI C MOMOLLbIO
ANCUMNAUHBI ANCUMNAUHDBI OHNalH-kypca, JYMK
1.10 KBasucTaumoHapHble https://edu.vsu.ru/course/view.php?id=3975

TOKM 1 NONA YpaBHeHus Makcsenna B

KBa3nCTalMOHAPHOM C/iy4dae.
KBaSVICTaLI,MOHaprIe TOKMN B
NIMHEWHbIX npoBOAHMKaAX.

1.11 DNIeKTPOMarHUTHble https://edu.vsu.ru/course/view.php?id=3975
BOJIHbI B Cpefax

INeKTPOMarHuUTHble BOJIHbI B
OM31eKTPUKaX B OTCYTCTBME
aucnepcuun. ncnepcuma
3/1eKTPUYECKOM
NPOHNLLAEMOCTH.
INeKTPOMarHuUTHble BOJIHbI B
AMcneprupyowmx cpesax.
OCHOBbI cnewunanbHOM
TEOPUN OTHOCUTENIbHOCTMU.

2.
MpakTnyeckume
3aHATMA

2.1 McxoaHble NonoxKeHus https://edu.vsu.ru/course/view.php?id=3975
3/1eKTpMYECTBA U MarHeTMsma  MecTo
3/1eKTPOMarHeTnsma B
coBpeMeHHol
du3MYecKol KapTuHe
mupa. OCHOBHble
NOHATUA M 3aKOHbI
3N1EKTPOAMHAMUKM.



2.2

2.3

n/n

2.4

2.5

MaTtemaTumyeckuii annapar
9NEeKTPOANHAMMKHN

MwKpockonuyecKkas Teopua
971eKTPOMArHUTHBbIX ABNEHUM
B BaKyyme. YpaBHeHUA
3NEKTPOMArHUTHOrO MONA.

HaumeHoBaHue paszena
ANCUMNAWHDI

[MocTtoAaHHOEe
3NeKTpUYecKoe nose B
BaKyyme

MocTosAHHOE MarHMTHOe
nose B Bakyyme

MHTerpanbHoe n
anobdepeHumanbHoe
MCYUCNIEHNE BEKTOPOB.
BeKTopHbIV aHanus.

Cuctema ypaBHEHUIA
MakKcBenna Kak pesynbtat
obobueHun
SKCNepuMeHTaIbHbIX
$aKTOpOB. 3aKOHbI
3/1eKTpOMarHeTMsma.
DHeprvs 3N1eKTPOMarHMTHOro
nons.

BekTop MoWTuHra.
EAMHCTBEHHOCTb pelueHns
ypaBHeHuit Makcsenna.

CopepkaHue pasgena
ONCUUNNHDI

dneKTpocTaTUYecKoe nosne B
BaKyyme.

MoTteHunan nons.
YpaBHeHue [MyaccoHa.
MpuHUMN cynepnosunumm.
DHeprua
3/1eKTPOCTAaTUYECKOro NoNs.
Mone Ha 6onblumnx
paccToAHMAX OT CUCTEMDbI
3apAfoB.

[OMNONbHBbIN MOMEHT.
Cuctema 3apagos B
KBa3noOAHOPOAHOM
BHELLUHEeM rnose.

MarHutocratuyeckoe none B
BaKyyme. OCHOBHble
ypaBHEeHUA. 3aKOoH
BuoCaBapa. MarHuTHbIN
MOMEHT.

MarHuTHas sHeprua
NMOCTOAHHbIX TOKOB B
NOCTOAHHOM BHeLLUHEeM

none

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

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

Peanusauma pasgena gucumnanHbl C NOMOLLbIO

OHNalH-Kypca, JYMK

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

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



2.6

2.7

n/n

2.8

2.9

3/16KTp0Ma FTHUTHbIE BOJIHbI

M3nyyeHue n pacceaHue
3/1EKTPOMArHUTHbIX BOJIH

HanmeHoBaHue pasgena
AVNCUMNAWHDI

DNeKTpoANHaMMKa
3apAf0B U TOKOB B
MaTepuasbHbIX cpesax.
YpaBHeHMAa Makceenna B
cpefaxdneKTpoaMHaMUKa
3apAn0B U TOKOB B
MaTepuasbHbIX cpesax.
YpaBHeHnAa Makceenna B
cpepax

MocToAHHOe a1eKTpUYeckoe u
MarHuTHoe nose B cpeaax.
MocTosHHbBIN TOK B cpenax

YpaBHeHUA ana
noTeHunanos
3NEKTPOMArHUTHOro
nona. BonHosoe
ypaBHeHMe.
DNeKTPOMarHuTHble
BO/IHbI. [nockme
MOHOXpOMaTHYeckne
BO/IHbI. [Monapusauma
BOJIHbI.

3anasgblBatome
noteHuuanbl. N3yuyeHme
3/1EKTPOMArHUTHbIX BOJH.
MHTEHCUBHOCTb U3y4YeHUA
3/1eKTPOMArHUTHbIX BOJIH.
dneKTpuyeckoe AMNonabHoe
nsnyyeHue. PacceaHne
3/1eKTPOMArHUTHbIX BOJIH
cBOBOAHBIMM U CBA3AHHbIMM
3apAagamu.

CopeprkaHue pasgena
AVCUMNAVHBI

McxoaHble NoNoKeHua
MaKpO31eKTPOAMHAMUKN.
YpaBHeHuA

Makcsenna B cpeaax.

dneKTpocTaTuKa
NpPOBOAHMKOB.
DNeKTpoCcTaTmKa
OM3N1EeKTPUKOB. MNOCTOAHHbIN
TOK B cpeZiax. 3akoH Oma.
3akoH Jxoyna-JleHua.
MocToAHHOE MarHuTHoe
nose B cpeax.

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

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

Peanusauus pasgena AMCUMMNIMHBI C MOMOLLbIO

OHNalH-Kypca, JYMK

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

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



2.10

3.

JlabopaTopHble
3aHATUA

n/n

3.1

3.2

KBasucTaumoHapHble
TOKW U nons

INEeKTPOMarHuUTHbIE
BOJIHbI B Cpeaax

HaumeHoBaHue pasgena
ANCUMNIMHDI

McxoaHble NonoxeHus
3NEKTPpMYecTBa U MarHeTnuama

MatemaTuyeckuii annapart
3NEeKTPOANHAMUKU

YpaBHeHuA Makcsenna B

KBa3MCTaLUMOHAPHOM C/yyae.

KBasuncTaumoHapHble TOKK B
JNINHEMHbIX npPoBOAHMKaAX.

DNIeKTPOMArHUTHbIE BO/IHbI B
[OM3IEKTPUKAX B OTCYTCTBUE
amcnepcun. Aucnepcus
3/1IeKTPUYECKOM
NPOHULAEMOCTH.
INeKTPOMarHuUTHble BOJIHbI B
AMcneprupyowmx cpesax.
OcHOBbI CreymanbHoM
TEOPUMN OTHOCUTE/IbHOCTMU.

CopeprkaHue pasgena
ANCUUNAWHDI

Mecto
3NeKTPOMarHeTM3ama B
COBpEMEHHOM
du3nYecKol KapTuHe
mupa. OCHOBHbIe
NMOHATUA M 3aKOHbI
3NEKTPOAMHAMMKM.

NHTerpanbHoe n
onbdepeHUmanbHoe
ncyncneHne BeKTopoB.
BeKTOpHbIM aHanus.

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

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

Peanusauus pasgena AMCUUMNIMHBI C MOMOLLbIO

OHNaMH-Kypca, IYMK

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

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



3.3 MuKpocKonuyeckas Teopus https://edu.vsu.ru/course/view.php?id=3975
3/IEKTPOMATHUTHbIX ABNEHUIA
B BaKyyme. YpaBHeHus
3/N1E€KTPOMArHUTHOrO MOAS.

Cuctema ypaBHeHMiA
Makcsenna Kak pesynbtat
0606LLeHNs
3KCNepUMeHTaIbHbIX
$aKTOpOoB. 3aKOHbI
3NEKTPOMarHeTM3ma.
JHeprua aNeKTPoOMarHMTHoro
nons.

BekTop MoliTuHra.
EAMHCTBEHHOCTL pelueHuna
ypaBHeHun Makcsenna.

3.4 MNocTosHHOoe https://edu.vsu.ru/course/view.php?id=3975
3NIeKTpUYECKOE Nosie B JneKTpocTaTUCTUYECKoe
BaKyyme nosie B Bakyyme.

MoTeHunan nona.
YpasHeHue [lyaccoHa.
MpuHUMN cynepnosmumnm.
DHeprua
3/1eKTPOCTAaTUYECKOro Nnons.
Mone Ha 6onblunx
pPaccToAHMAX OT CUCTEMDbI
3apAfoB.

OMnonbHbIA MOMEHT.
Cuctema 3apagos B
KBa3nMOAHOPOAHOM
BHELLUHEeM rnoJe.

n/n HaumeHoBaHue pasgena CoaepxaHvie pasgena Peanusauus pasgena AMCUUMNIMHBI C MOMOLLbIO
ANCUMNAUHBI ANCUMNAUHDBI OHNalH-Kkypca, JYMK
3.5 MocTosAHHOE MarHuMTHoe https://edu.vsu.ru/course/view.php?id=3975
nose B BaKyyme MarHuTocTaTUCTUYECKoE
nose B Bakyyme. OCHOBHble
ypaBHeHUA. 3aKoH
BnoCaBapa. MarHuTHbIN
MOMEHT.
MarHuTHasA aHeprus
NOCTOAHHbIX TOKOB B
NOCTOAHHOM BHELUHEM
nosne
3.6 /1EKTPOMarHUTHbIE BOJTHbI https://edu.vsu.ru/course/view.php?id=3975

YpaBHeHuA ana
NoTeHLNaNoB
3/1eKTPOMArHUTHOrO
nona. BonHosoe
ypaBHeHue.
DNeKTPOMarHuTHble
BOJIHbI. MnocKkue
MOHOXpOMaTUYeCKune
BOJIHbI. Monsapuzauma
BOJIHbI.



3.7 M3nyyeHne un pacceaHune https://edu.vsu.ru/course/view.php?id=3975

3/1EKTPOMarHUTHbIX BOJIH
3anasaplBatolime

noTeHuuansl. M3yverune
3/1EKTPOMArHUTHbIX BOJH.
MNHTEHCMBHOCTb M31yyYeHun
3NEKTPOMArHUTHbIX BOJH.
DNeKTpuyeckoe AnnoabHoe
nsnydeHue. PacceaHne
3NEKTPOMArHUTHbIX BOJH
cBOBGOAHBIMM 1 CBA3AHHBLIMMU

3apagamu.
3.8 McxoaHble NofoxeHus https://edu.vsu.ru/course/view.php?id=3975
SnekTpoAMHaMMKa MaKpO3/1EKTPOANHAMMKMN.
3apAA0B U TOKOB B YpasHeHus
MaTepuanbHbIX cpeaax. MaKcgenna s cpesax.
YpaBHeHna Makcsenna 8
cpepax
3.9 MocToAAHHOE 3/1IeKTPUYECcKoe U https://edu.vsu.ru/course/view.php?id=3975
MarHuTHoe none B cpeaax.
DNIeKTPOCTaTMKA
MOCTOAHHbIN TOK B cpeaax
PeA NMPOBOHMKOB.
JneKTpocTaThKa

OU3NEKTPUKOB. [OCTOSHHbIN
TOK B cpefiax. 3akoH Oma.
3akoH Oxoyna-JleHua.
MocToAaHHOE MarHMTHoe
none B cpeax.

n/n HaumeHoBaHue pasaena CopepkaHue pasaena Peanusauma pasgena gucumnanvHbl C NOMOLLbIO
ANCUUNINHDI ONCUMNANHDBI OHNaMH-Kypca, YMK
3.10 KBasucTaymoHapHble https://edu.vsu.ru/course/view.php?id=3975
TOKM M nonA YpasHeHWa Makcsesina B
KBa3uCTaLMOHAPHOM Cay4ae.
KBasucraumoHapHble TOKK B
JINHENHbIX MPOBOAHMUKAX.
3.11 dNeKTpoOMarHuTHble https://edu.vsu.ru/course/view.php?id=3975

BOJIHbI B Cpegax

INeKTPOMarHuUTHble BOJIHbI B
OM3IEKTPUKAX B OTCYTCTBUE
aucnepcun. Jucnepcus
3/1IEKTPUYECKOM
NPOHMNLLAEMOCTH.
3NeKTPOMarHUTHble BOJIHbI B
OMcneprupyowmx cpesax.
OcCHOBbI cneunanbHom
TEOPUN OTHOCUTEIbHOCTMU.

13.2. Tembl (pasgenbl) AUCLUNAMHDBI U BUADI 3aHATUIA



n/n

n/n

HanmeHoBaHMe Temb
(pasgena)

J1eKUMOHHbIe
3aHATUA

McxogHble NnoNoXKeHusA
3/1eKTpMyecTsa 1
MarHeTMsma

MaTemaTnyeckmi
annapaTt
3/1eKTPOANHAMUKN

MwKkpockonuyeckan
Teopus
3/1eKTPOMArHUTHbIX
ABJIEHUI B BaKyyMe.
YpaBHeHuA
3/IEKTPOMArHUTHOTO
nons.

[MocToAHHOE
3/1eKTPMYEcKoe noJse B
BaKyyme

[TocToAHHOE MarHuTHoe
nose B BaKyyme

HanmeHoBaHMe Temb
(pasgena)

J1eKUMOHHbIe
3aHATUA

SNeKTPOMarHuTHble
BOJIHbI

M3nyyeHune n
paccesHune
3/1eKTPOMArHUTHbIX
BOJIH

dneKkTpoAnHaAMMKaA
3apAa0B M TOKOB B
MaTepuabHbIX cpenax.
YpaBHeHua Makcsenna
B cpefax

MocTtoaHHOE
3/1eKTpryeckoe u
MarHuTHoe nose B
cpeanax.
MoCTOAHHbIN TOK B
cpenax.

MpaKkTnyeckne
3aHATUA

MpaKTnyeckne
3aHATUA

JTabopaTopHble
3aHATUA

JTabopaTtopHble
3aHATUSA

CamocronTenbHas
paboTa

4

CamocronTenbHas
paboTa

4

Bcero

12

12

12

12

12

Bcero

12

10



10 KBasucraumoHapHble 2 2 0 4 8
TOKM 1 nons.
11 DNEeKTPOMArHUTHblE 2 0 0 2 4
BOJIHbI B CpeAax.
34 16 16 42 108

14. MeToauueckue yKasaHua gna obyuyalowmxca no 0OCBOEHUIO AUCLUUNANHDBIMTPU U3yYeHUN AUCUMUMANHDI

peKomeHayeTca NCnonb3oBaTb caegyrouime cpeacrsea:

PEeKOMeHAyeMyH OCHOBHYIO U AOMNONHUTE/IbHYIO AUTEPaTypy;

meToanyecCKmne yKasaHma n I'IOCO6VIFI;

KOHTPO/IbHbI€ 3a4aHNA ANA 3aKpenneHnA TeopeTn4yeCckoro matepuana,

3/1EKTPOHHbIE BEPCUUN yLIe6HVIKOB n MmeTognyeckunx YKaSBHMVI ANA BbINO/THEHUA NPAKTUYECKUX pa60T.

dopma opraHM3aLnM CaMOCTOATE/IbHON PaboTbl: NOATOTOBKA K ayAUTOPHbIM 3aHATUSAM; BbINOJIHEHME AOMALLIHUX
33/1aHWI; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

OcBoeHME ANCUMUMNINHDBI CKNaAbIBAETCA U3 ayAUTOPHOM paboTbl (y4ebHOM AeaTeNbHOCTH, BbIMOHAEMOM Nog,
PYKOBOACTBOM NpenogaBaTens) u BHeayaAnTopHOM paboTbl (yuebHoM AeaTenbHOCTH, peanm3yemoit obydatowmmes
CaMOCTOATE/IbHO).

AyantopHas paboTa COCTOUT M3 BbINOJIHEHMA MPAKTUYECKUX M NabopaTopHbIX 3a4aHUI B 06bEMe, NpeayCMOTPEHHOM
Yy4€bHbIM MN1aHOM.

CamocTonaTenbHas paboTta npeanonaraet yraybaéHHoe n3yyeHue oTAeNbHbIX Pa3aenos AUCLMUNANHBI C
MCMONb30BaHMEM INTEPATYPbI, PEKOMEH0BAHHOM NPenoaaBaTe/ieM, a TaKKe KOHCMEKTOB MPaKTUYEeCKUX
(nabopaTopHbIx) 3aHATUI. B KayecTBe NiaHa 419 CaMOCTOATeIbHOM PaboTbl MOXKeT BbITb UCMONb30BaH pasgen 13.1
HacTosLLel paboyei Nporpammsbl, B KOTOPOM 3adpMKCMPOBaHbI Pa3ge bl AUCLMIMINHDBI U UX COAEP)KaHWUe. B pasgene
13.2 paboueit nporpammbl onNpeaenseTca KoJMYecTBO YacoB, OTBOAMMOE Ha CAMOCTOATE/IbHYHO PaboTy Mo Karkaomy
pasgeny oUCcuUMnaMHbL. bosbluee KoIMYeCcTBO YacoB Ha CaMOCTOATENbHYO PaboTy OTBOAUTCA Ha Haubosiee TpyaHble
pasgenbl AUCUMNAnHLL. 1A CaMoCTOATEIbHOMO U3YyUYeHMA OTAE/bHbIX Pa3Ae/ioB AUCUMUNANHbBI UCNOb3YyeTCs
nepeyvyeHb IMTEPATypPbl U APYrMX PEcypcoB, NepedmcaeHHblX B NyHKTax 15 1 16 HacToswen paboyei nporpammel.
YcnewHocTb 0CBOEHMA ANCLUMIUHBI ONPeaenaeTca CMCTEMAaTUYHOCTbIO U FyBUHOM ayaUTOPHOM 1 BHeayAUTOPHOM
paboTbl 0byyatoLlerocs.

Mpu MCNoNb30BaHM ANCTAaHUMOHHbIX 0OPa30BaTe/IbHbIX TEXHOIOTMIA U 3/IEKTPOHHOTO 06YyYEHMA BbINOHATL BCE
YKasaHus npenogasaTtesieil, BOBPeMs NoAkAo4aTbcaA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3a4aHNAM A5
CaMOCTOATENbHOM PaboThl.

15. MMepeyeHb OCHOBHO M AOMNONHUTE/NIbHOW NUTEPATYpPbl, PECYPCOB UHTEPHET, HE06X0ANUMBIXANA OCBOEHUA

AUCLMNIUHDI
Ne n/n NCTOYHUK

1 DNEKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru

2 3BC «/laHb» https://e.lanbook.com/

3 «YHuBepcuTeTcKaa 6ubnunoteka online» https://biblioclub.ru/
4 «KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru/

5 «PYKOHT» (UTC KoHTtekcTtym) https://lib.rucont.ru/



6) nononHMTEeNbHAA AnTepaTypa:

No NcTouHuMK
n/n
1 Mpogaos, W. E. 3apaum no obueit dpumsnke = Exercises in general physics : yue6. nocobue / W. E. Upoaos .—

Mocksa : /laHb, 2009 .— 416 c. : un. — (Knaccmyeckas yuebHas autepatypa no ¢pusuke) (Knaccnyeckune
3aZla4HUKM U NPAKTUKYMbI, PM3MKa) .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4875>.

2 AnTyHUH, K. K. dnekTpoanHaMuKa, cnewnanbHas Teopmua OTHOCUTENBHOCTU W SNEKTPOLAMHAMMKA CMTOLWHbIX
cpen : yuebHo-meToamueckoe nocobue / K.K. ANTyHUH .— 2-e usa. — MockBa : Aupekt-Meana, 2014 .— 109
c. — ISBN 978-5-4475-0326-0 .—
<URL:http://biblioclub.ru/index.php?page=book&id=240549>.

3 Nanpay N. A. Teopua nona / N. A. Nanaay, E. M. Nindwnu, - M. : dusmarant, 2003. — 530 c.

4 Nawpay /1. [. dnektpoamMHammKa cnolHbix cpea / 1. A. NaHpay, E. M. indwmy,. - M. : dusmataurt, 2003. —
651 c.

5 YepHoyuaH A. U. KpaTkuit Kypc dusmkm / A. U. YepHoyuaH. - M. : dusmataut, 2002. — 319 c.

6 Mpopos WN. E. InektpomarHetnuam. OcHoBHble 3akoHbl / U. E. Mpogos. — M. : BUHOM. JlabopaTtopua 3HaHWIA,
2003.-320c.

No NcTouHuMK

n/n

7

Bpenos M. M. Knaccmnyeckas anektpoauHamuka / M. M. Bpepos, B. B. Pymanues, W. H. TonTbirmH. — CIM6. :
NaHb, 2003 . — 398 c.

B) MHGOPMALMOHHbIE 3/1EKTPOHHO-06Pa30BaTE/IbHbIE PECYPChI:

Ne n/n NCTOYHMK

1 www.lib.vsu.ru —3HB BI'Y

2 DNEKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru

3 3BC «JlaHb» https://e.lanbook.com/

4 «YHunBepcuTetckaa 6ubnunorteka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctyaeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MmeTOgUUECKOTrO 0becneuyeHUs A8 CaMOCTOATE/IbHOM paboTbl
Ne n/n NCcTOYHMK

17. O6pasoBaTenbHble TEXHONOIUU, UCNOJIb3yeMble NPU peanusaumm yuebHoi 4UCUUNANHDI,BKAIOYAA
BAUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu ([0T), anekTpoHHOe obyueHue (30), cmewwaHHoe obyueHue):



Mpu NnpoBefeHUN 3aHATUI B AUCTAHLMOHHOM peXMMe 0B6yYeHUs NCNOob3yIOTCA TeXHUYEeCcKne U MHGOPMALLMOHHbIEe
pecypcbl ObpasoBaTeNbHOro NopTana "dNEeKTPOHHbIN yHUBepcuTeT BIY

(https://edu.vsu.ru), 6basupytoleroca Ha cucTeme AMCTaHUMOHHOro obydeHus Moodle, pa3BepHyTOl B yHUBEpCUTETE,
a TaKKe apyrve JOCTynHble pecypcbl ceTu MHTepHeT.

18. MaTtepunanbHo-TeXxHU4YecKoe obecneyeHme AUCLUNAUHDI:

JleKLMOHHasA ayANTOPUSA, OCHALLEHHAA MY/IbTUMELNNHBIM NPOEKTOPOM; CNELMANN3UPOBaAHHaA Mebesb: J0CKa
MesioBaA UAN MapKepHaa 1 WT., CTOAbI, CTY/1bA B HEOBXOAMMOM KO/IMYeCTBe.

OC Windows v.7, 8, 10, Habop yTuauT (apxmusaTtopsbl, dpann-meHeaskepbl), LibreOffice v.5-7, Foxit PDF Reader.

[ns nabopaTtopHbix paboT npeaycmoTpeHa nabopaTtopms Ne103: npegHasHauYeHa 415 BbINOAHEHMA 1abopaTOPHbIX
paboT Mo Kypcy «DNEKTPOoANHAMMKa», OCHALLEeHa HEOBXOAMMbIM KOMYeCcTBOM paboumnx mect (30 cTo/10B, U3 HUX CTON
ON1A NnpenogasaTens, CTon aaa nabopaHTa, 4 ctona 6e3 obopyaoBaHMA, CTO C KOMMNbIOTEPOM, 24 cTona C
obopyaoBaHMeM AN BbINOAHEHWA NabopaTopHbIX paboT no Kypcy; 40 cTy/beB), KOMMNbIOTEPOM 418 06paboTKM
pe3y/IbTaTOB BbIYMCNEHWUIM, KOMMNIEKTAMU A5 BbINOJAHEHWNA NaboPaTOPHbLIX PaboT:

- nabopaTopHoe 060pyA0BaHMA 414 BbINOJHEHUA PaboT Mo onpese/ieHNo YAEeNbHOrOo 3apAAa 3/1eKTPOHA
BBAaKYYMHOM AMOAE U METOL0M MArHeTPOHa, No U3yYeHUIO 3/IEKTPOHHOTO ocumanorpada, no nUyyeHuto
3N1EeKTPOCTaTUYECKOrOo MOAA, NO UCCNeA0BaHMIO NpoLecca 3apsaaa U pa3pasa KOHAeHcaTopa, No U3yYeHUto
CErHeTO3/1IEKTPUKOB, MO ONpeaeeHno TeMNepaTypPHON 3aBUCMMOCTM CONPOTUBAEHUA METaN/0B, MO ONpeae/eHunto
rOPU30HTANIbHOM COCTaBAAOLLEN MArHUTHOIO NoJA 3eMAU Pa3/IMYHbIMU METOAAaMM, MO UCCNeA0BAHMIO NETIN
ructepesnca GeppomarHeTMKOB, MO ONPeaeIeHNI0 3/IEKTPOLAMHAMMUYECKON NOCTOSAHHOM, MO M3YYEeHUHO 3aKOHOB
nepemMeHHOro ToKa, Mo UCC/Ief0BaHMI0 NOYNPOBOAHUKOBBIX BbINPAMUTENEN U OnpeaeneHnto paboTbl BbIXOA3;
ocumnnorpad C1-178.1 (4 wr.);

NabopaTopHbI CTEHA «INEeKTPUYECKUE U3MEPEHMA U OCHOBbLI METPOJIOrMn», moaenb 3/16-110.004.04 (3 wr.);

ocumnnorpadbl unpposbie ADS-2031 (5 wr.);
umodpoBon cuétumk U8533341-230 (4 wr.);
- Komnbtotep HP ProDesk 400 G5 DM ¢ moHuTopom XK 22" BenQ BL2283 1 KonoHKamu (1 wr.).

19. OueHouHble cpeacTBa A8 NPOBEeAEeHUA TeKyLLEed U NPOMEXKYTOUHOM aTTecTauuii

MopsAAO0K OLEHKM 0CBOEHMA 0byvatoLMMmcs y4ebHOro maTepuasna onpeaenseTcs Coaep X aHMem caeayroLmx
pa3fenos ANCUUMANHDI:

No Pasgenbl gucumnanHbl (mogynm) Kon, Ko OLeHouUHble
n/m KOMMeTeHLUN MHAMKaTOpa cpeacTsa anA
TeKyLLen

aTTecTauum



n/n

OnK-4 OnK-4.3
Pasgensbl 1-11.

McxomHble NONOXKeHWUA 3NeKTPUYEeCcTBa U
mMareHTM3ma. MaTemaTuyeckmnin annapat
371eKTPOAMHAMUKN. MUKPOCKOMNMYecKas Teopums
3/1eKTPOMArHUTHbIX ABMIEHMIA B BaKyyme.
YpaBHeHWs 3/1IEKTPOMArHUTHOTO MO,
MocTosHHOE 3/1eKTPUYECKOe MoJie B BaKyyme
MoCTOAHHOE MarHUTHOE MoJjie B BaKyyme.
N1eKTPOMarHUTHble BOAHbI. M3nyyeHune u
paccesHune 3/1eKTPOMArHUTHbIX BOJIH.
DNeKTpoaMHaMMKa 3apaa0B U TOKOB B
MaTepuanbHbIX cpesax. YpaBHeHUs Makcsenna B
cpeaax. MocTosAHHOE 3/1eKTPUYECKOe M
MarHuTHoe none B cpegax. MoCTOAHHbIN TOK B
cpefax.

KBasucraumoHapHble TOKM 1 Nons.
DN1eKTPOMarHUTHbIEe BOJIHbI B Cpeaax.

Pasaenbl gucunnanHbl (Moaynm) Koa Koa
KOMMNEeTeHUMN MHAMKaTOpA
OlK-4 OlMK-4.6

Pasgenbl 1-11.

McxogHble NONOXKEHUA INEKTPUYECTBA M
mareHTM3ama. MatemaTmyeckuin annapar
aNekTpoanHaMuKn. MMKpocKonmyeckaa Teopuma
3/IEKTPOMArHUTHbIX AB/IEHWUI B BaKyyMme.
YpaBHEHMA 3N1EKTPOMArHUTHOrO NoAs.
locToAHHOE 31eKTpMyecKkoe nosie B Bakyyme
MocToAHHOE MarHMTHOE Nose B Bakyyme.
DNeKTPOMarHUTHble BOIHbI. M3nyyeHune u
pacceAHne 3NeKTPOMArHUTHbIX BOJIH.
dNeKkTpogMHamMmMKa 3apAaa0B M TOKOB B
maTepuanbHbIX cpegax. YpasHeHua Makcsenna B
cpesax. NocTosHHOE 31IeKTpHUYecKoe U
MarHuTHoe nose B cpenax. [MoCTOAHHbIN TOK B
cpepax.

KBasuncTaunmoHapHble TOKK 1 Nons.
DNeKTPOMarHMUTHbIE BOJIHbI B Cpeax.

KOHTpOAnbHaA
paborTa,
NnabopaTopHble
paboTbl

OueHoYHble
cpencTea gns
TEKyLLEeMn
aTTectauum

KoHTponbHas
paborTa,
nabopaTopHble
paboTbl



3 OlMK-11 OMK-11.1 KoHTponbHas

Pasgenbr 1-11. paborTa,
McxogHble NONOXKEHNA 31eKTpUYecTsa 1 nabopaTopHble
MmareHTM3ma. MaTemaTnyeckuin annapat paboTbl

3NeKTpoANHaMMKKN. MUKpOCKOoMMYecKaa Teopua
3/1EKTPOMATHUTHBIX ABNEHUI B BAKyyMe.
YpaBHeHMA 3N1EeKTPOMArHUTHOrO NoAA.
MocToAHHOE 3/1eKTpUYecKoe noJie B Bakyyme
MocToAHHOE MAarHUTHOE Mose B BaKyyme.
3NeKTpOMarHuUTHbIe BOJIHbI. U3nyueHue u
paccesiHMe 3N1eKTPOMArHUTHbIX BOJH.
INEeKTPOAMHAMMKA 3aPAL0B U TOKOB B
MaTepuanbHbIx cpegax. YpaBHeHna Makcsenna B
cpepax. [locToAHHOE 31eKTpuyeckoe n
MarHUTHoe nose B cpeaax. MoCTOAHHbBIN TOK B
cpefax.

KBasuncraumoHapHble TOKM 1 nons.
3NEeKTPOMarHUTHbIE BOJIHbI B Cpefax.

No Pasgenb! AucumnanHbl (moaynun) Koa Koa OLeHOuHble
n/n KOMMEeTEHLMUN MHAMKATOPA cpeacTsa anA
TeKyLen
aTTecTaymm
4 OnK-11 ONnK-11.2 KoHTponbHaa
Pasgenbl 1-11. paborTa,
McxonHble NONOXKEHUA SNEKTPUYECTBA U nabopatopHble
mareHTM3ama. MatemaTmyeckmin annapar paboTbl

aneKTpoANHaMMKKN. MUKpPOCKOoMMYecKaa Teopua
3/1eKTPOMArHUTHbIX AB/IEHUN B BaKyyme.
YpaBHeEHMA 3N1EeKTPOMArHUTHOrO NoA.
MocToAHHOE 3a/1eKTpUYecKoe noJie B Bakyyme
MNocToAHHOEe MarHMTHOe noJsie B BaKyyme.
3NeKTpOMarHuUTHbIe BOJIHbI. 3nyueHue u
paccesiHMe 31eKTPOMArHUTHbIX BOJH.
INeKTpogMHAMMKA 3apALO0B U TOKOB B
maTepuanbHbIX cpegax. YpasHeHmna Makcsenna B
cpefax. [locTosaHHOE 31eKTpUYeckoe u
MarHuTHoe nose B cpeax. MoCTOAHHbBIN TOK B
cpepax.

KBa3suncraumoHapHble TOKW 1 Nons.
3NeKTpOMarHUTHbIE BOJIHbI B Cpefax.

MpomexkyTouHaaA aTTecrauma

dopma KOHTpONA - DK3ameH

OueHOYHbIe CpeacTBa A1 NPOMEXKYTOYHOM aTTecTaumm
Komnnekt KUM

20 Tunoeble OLeHOYHbIe CPeACTBa U MeToAMYEeCKMe maTepuasbl, onpegensaiolme npoueaypbioLeHnBaHUA



20.1 TeKywWwuii KOHTPONb YyCNEBAaeMOCTH

TeKyLW M KOHTPOIb YCNeBAaeMOCTH MO AUCLUMUMINHE OCYLLECTBAAETCA C MOMOLLbIO CNeAyHoLMX OLLEHOYHbIX CPeACTB:
KOHTpO/bHas paborTa.

Mpvmepbl 334aHUI A1 KOHTPOJIbHBIX PAaboT:

KoHTposnbHasa pabota Ne 1

BapuaHT N2 1

3agaHue 1. (10 6anno.) Boiumcaute div a 1 rot a B Touke M(-2,2,0), ecnm a=3xi+5y 2 j+7xzk.

3agaHue 2. (10 6annos) Ynpoctute BbipaxkeHue grad||[a, r]|

2, rae a=const, r - pagnyc-BeKkTop.

3agaHue 3. (15 6annos) Boiumcaute grad u, ecnm u=(a,b, r), rae a ,b=const, r - pagnyc-sektop. 3agaHue 4. (15
6annos) Haliaute umpkynaumnto BekTopHoro nons a(r)=-yi+xj+10k Baonb okpy*kHocTn x 2 +y 2 =1, z=0. O6x04,
KOHTYpa NpPOM3BOAMUTCA B NMONONKUTENbHOM HamNpaBieHUN.

OnucaHve TEXHONOTMM NPOBEAEHUA: KOHTPOIbHAA paboTa NPOBOAMTCA B MUCbMEHHOW GOPME U COCTOUT U3 YeTbIPEX
3aZ,aHu1I, NPUMEpPbI KOTOPbIX YKa3aHbl Bbllwe. Ha ee BbiNo/sHEHME JaeTca 2 akageMUYeckux Yaca.

TpeboBaHWA K BbIMOJIHEHWIO 334aHUI (MM WKaAbl U KPUTEPUU OLLEHUBAHUA): 33 YCMELHOe BbINOAHEHWE 334aHuA
BbICTABNAETCA OLEHKA, YKa3aHHas Bbile. MaKCcMmanbHas OLLeHKa 3a pelleHune 3a4a4m CTaBuTCA, ecam pabora
COLLePKMUT NOJIHOE, I0rMYeckm 06OCHOBAHHOE M aKKypPaTHO 0pOpPMIEHHOE peLleHne, CONPOBOXKAAOLLEEC BCEMU
HeobxoaMMbIMM pacyeTamu. Mpu HaMYMK OWMBOK U HEL,04YETOB, B 3aBUCMMOCTM OT TOTO, HACKO/IbKO OHW NOBAUANM
Ha XOZ, peLleHus, OLeHKa CHUKaeTcA. Ecnum yyawminca gonyckaet rpybble oWMBKM, AEMOHCTPUPYA TEM CaMbIM
HernoHMMaHue cyTu Npobiembl U He3HaHWe 6a30BOro maTepurana, To cTaBUTCA oueHka 0 6annos.

20.2 NMpomerKyTo4HaA aTrectauma

MNpomexXyTouyHana aTTecTauma No ANCLUUNAINHE OCYLLECTBAAETCA C MOMOLLLIO CIeAYIOLLMX OLLeHOYHbIX CPeACTB:
Komnnekt KNM.

MNepeyeHb BONPOCOB K 3K3aMeHy:

MecTo aneKkTpomarHeTMama B CoBpemMeHHOW dur3nyeckom KaptuHe mupa. 1.
OCHOBHble NOHATUA M 3aKOHbI 91EKTPOAUHAMMUKMN. 2.

WHTerpanbHoe n anddepeHLManbHOe NCUNCIEHNE BEKTOPOB. 3.
BeKTopHbI aHanus. 4.

Cuctema ypaBHeHUI MakcBenna Kak pesy/ibTaT 0606LLeHNA IKCNepuMeHTalbHbIX GaKTopos. 5.
3aKOHbI 3/1eKTpOMarHetTmsma. 6.

JHeprua saneKTpomarHuTHoro nona. 7.

BekTtop MNoiTuHra. 8.

EAMHCTBEHHOCTb pelleHnna ypaBHeHUn Makcsenna. 9.
dneKTpocTaTucTmyeckoe nose B Bakyyme. 10.

MoteHuwnan nonsa. 11.

YpasHeHue lMyaccoHa. MpuHumn cynepnosnumun. 12.

JHeprua anekTpocTaTnyeckoro nonq. 13.

Mone Ha 6ONbLINX PACCTOAHMAX OT CUCTEMbI 3apAA0B. 14,

AnnonbHbIA MOMeHT. 15.

Cucrtema 3apag08 B KBasMOAHOPOAHOM BHellHem none. 16.
MarHutocTaTucTuyeckoe nosne B Bakyyme. 17.

OcHoBHble ypaBHeHUA. 3akoH brno-Casapa. 18.

MarHuTHbIA MOMEHT. 19.

MarHuTHasa aHeprna NOCTOAHHbIX TOKOB B MOCTOAHHOM BHewHem nose. 20.
YpaBHeHuA ANA NOTEHUMAN0B 3/IEKTPOMArHUTHOro nona. 21.

BonHoBoe ypaBHeHue. 22.

DNEeKTPOMArHUTHbIE BOJIHbI. 23.

lnockme mMOHOXpOMaTUUYECKUE BOHbI. 24.

Monapusaymsa BonHbI. 25.

3ana3gbiBatolime noTeHuUmanbl. 26.



M3yyeHne sneKTpoMarHUTHbIX BOSIH. 27.

MHTEHCMBHOCTb MU31y4eHUA INEKTPOMArHUTHbIX BOJIH. 28.
DNeKTpUYecKoe gMnonbHoe n3nyveHue. 29.

PaccesaHne 3neKTPOMArHUTHbIX BOJIH CBOBOAHBIMU U CBA3aHHbIMM 3apagamu. 30.
McxogHble NONOXEHNA MaKPO3NEKTPOANHAMUKN. 31.

YpaBHeHua Makcsenna B cpegax. 32.

DNeKTpoCTaTMKa NPOBOAHMKOB. 33.

DNeKTPOCTaTMKaA ANINEKTPUKOB. 34,

MocToAHHBIM TOK B cpegax. 35.

3akoH Oma. 3akoH Ixoyna-JleHua. 36.

MNocTtoAHHOEe MarHMTHoe none B cpegax. 37.

YpaBHeHua MaKcsensia B KBa3mcTaumMoHapHoOM cay4yae. 38.
KBasucTauMoHapHble TOKM B IMHENHbIX NPOBOAHMKaX. 39.
JNeKTPOMarHuUTHbIe BOJIHbI B AM3NEKTPMKaAX B OTCYTCTBME aucnepcun. 40.
Ouvcnepcua anekTpuyeckomn npoHunuaemoctu. 41,

DNeKTPOMArHUTHbIE BOJIHbI B Aucneprupyrowmx cpeaax. 42. OcHoBbI
cneumnanbHOM TEOPUMU OTHOCUTENIbHOCTU. 43.

Mprmepbl TUMOBbLIX KOHTPO/IbHO-U3MEPUTE/IbHBIX MATEPMANOB:
KoHTponbHO-n3MeputenbHblt matepmnan Ne 1 1. SHeprua
3/1eKTPOCTAaTUYECKOro NoNA.

2. YpaBHeHua MaKcsenna B cpegax.
KOHTpO/IbHO-M3MepUTenbHbIN MaTepuan Ne 2 1.

YpasHeHue lMyaccoHa. MpuHumn cynepnosnumm.

2. Nonapusauma BOHBLI.

MNpumep KOHTPO/IbHO-U3MEPUTENbHOTO martepmana
YTBEPXOAIO 3aBeaytowmin Kadeapon umdpoBbIxX
TEXHO/IOTUM

C.4. KypranunH
. .2021
HanpasneHue noarotosku / cneumnanbHoctb 10.03.01 MHbopmaumoHHas 6e3onacHoCcTb
OncumnnmHa 61.0.16 uckpeTHaa maTemaTumKa
dopma 06yyeHna OyHoe
Bug, KoHTponA 3auer
Bupa atTectaumu MpomexyTovHas
KOHTpO/IbHO-M3MepUTeNbHbIN maTepuan Ne 1
1. DHepruna aNeKTPOoCTaTUYECKOro nons.

2. YpasHeHua Makcsenna B cpeaax.

MNpenopasatenb C.A. 3anpsaraes

OnucaHve TeXHONOrMM NPOBEAEHUA: 0byJatoLLeMyCa CydYaitHbiM 06pa3om AaeTca OAMH M3 SK3aMeHaLMOHHbIX
6unnetos. 3aTeM Ha NMOAroTOBKY MNPeAoCTaBAAeTca 3 akageMUYeCcKMX Yyaca. 3a oTBeAeHHOe Bpems obydatoLmiics
[O/I3KEH NMUCbMEHHO BbIMOHNUTL 3a4aHusA 6uneta. Mocne 3Toro NPoBoAMTCA cobeceaoBaHMe, B X04e KOTOPOro MOryT



6bITb 3a/,aHbl YTOYHAIOLLNE U AONONHUTENbHbIE BONPOCHI. MpK ycrnewHom oTBeTe Ha A0NOIHUTE/IbHbIE BOMPOCHI

obyyatowmiica MmoxKeT noayumntb oT 0 Ao 10 4ONONHUTENbHBIX 6aNN0B.

TpeboBaHUSA K BbINOJHEHWIO 3a4aHWUM, WKAIbl U KOUTEPUMN OLEHMBAHUA: MAaKCMMA/IbHAA OLLEHKA 3a KaXKAo0e 3ajaHue -

25 6annos.. [1na oueHMBaHMA pe3y1bTaToB 00yYeHMA Ha IK3aMeHe UCMO/b3yHTCA cneaytowme nokasartenu.

1) 3HaHMe OCHOBHbIX NMOHATUI NEKTPOANHAMUKN U €€ METOA0B, KOTOPbIE UCMO/b3YIOTCA ANANOCTPOEHUA MOAENEN U
KOHCTPYMPOBAHMA a/IFOPUTMOB peLLeHMA NPAKTUYECKMX 3a43aY;

2) 3HaHMe NOCTAaHOBKM KJacCMYeCcKux 3ajay;

3) 3HaHMe meToa0B GOPMY/IMPOBKU U A0KA3aTE/NbCTBA MAaTEMATUUYECKUX YTBEPKAEHUN;

4 ') ymeHue NPpUMEHATb METOAbl SN1EKTPOANHAMMKMN O/1A pelleHma 3a4a4 NpodeccMoHanbHOM AeATeNbHOCTY;

5) ymeHWe NpMMeHATb annapaT 3/1eKTPOAMHAMMKM A/1A A0Ka3aTeIbCTBA YTBEPKAEHUN 1 Teopem; 6) BrageHue

HaBblKaMW KBaIMPULMPOBAHHOIO BbIOGOpa M aganTaLmm CyLLECTBYOWMX METOA0B ANA PELUEHUA NPAKTUYECKUX

33434 peleHus;

7) BNageHne HaBblKaMM MCMO/Ib30BaHUSA METOLOB PeLleHMs KNAacCUYECKMX 3a4,a4 3/IEKTPOAMHAMUKM /1A PelleHnsn

Pa3/INYHbIX eCTeCTBEHHOHAYYHbIX 3a4au.

[nA oueHMBaHMA pe3ybTaToB 0O6yYEHMA Ha 3K3ameHe ncnosb3yeTca 4-6an1bHan WKana: «OT/IMYHOY,

«XOPOLIO», KYA,0BNETBOPUTENBHOY», KHEYA0B/IETBOPUTE/IBHOY.



anBeAéHHble HUXXe 3ag4aHnA peKomeHAayeTca Ucnosib3oBatb Npu nposegeHnn ANarHOCTUYECKUX pa601' Aana
OLeHKU OCTAaTOYHbIX 3HaHWA No aucgunaunHe

POC_10.03.01 NHchopmaumoHHaAa 6e30nNacHOCTb



top/MNo ymonyuanuro ana ®OC_10.03.01 UHdopmaumoHHasn

6e3onacHocTb/OMNK-1

top/lNo ymonyauuro ana ®OC_10.03.01 UHopmaumoHHasn
6e3onacHocTb/OlNK-1/0MNK-1_3nekTpoanHamuka

top/lNo ymonyauuro ana ®OC_10.03.01 UHdopmaumoHHasn
6e3onacHocTb/OMNK-1/0OMNMK-1_3nektpoanHamuka/OlK-

1_3nekTpoAuHamMuKa_TecTOBble 3a4aHusA

TecT_1

HainouTte Mmoayfib HanpsXXEeHHOCTKW aneKTpocTaTndeckoro nona $$E$$ B Touke $$\vec{r}=(1,
0, -2)$$, ecnmn hopmyna ana noteHumana nmeet sug $$\varphi(\vec{r})=x"2\sin(yz)$$.

MC

Bann no ymonyaHuio:

CnyyJarHbI# NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl oTBeToB?| 0
LWTpad 3a kaxayo HenpaBunbHY nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A y) 100
B. 0 0
C. 1 0
D. 3 0
E. 4 0
F. 5 0
G. 6 0
H. 7 0

OO6LWMI OT3bIB K BONpPOCY:

[nsa no6oro npaBuNbLHOro oTBeTa:

Balu oTBET BEpPHbINA.

Ona no6oro HenpaBuUIbHOro oTeBeTa:

Baw oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

MNokasaTb KONUYeCTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YaanuTb HeKOPpPeKTHble OTBEeTbI
(Noackaska 1):

HeT

Teru:

(MC/MA)

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHOe20 criuckKa.




Tect_10

YacTunua maccon $$ms$$ n 3apaaom $$q$$ OBMXKETCS B 04HOPOAHOM 3/1eKTpu4eckom none $$\

YMeHblwunTCca B 81 pa3

vec{E}$$. Kak NU3MEHUTCSH MHTEHCMBHOCTb 3JIEKTPUYECKOTO ANMONBHOIO U3/yYeHMUs, eC/n MC
MacCCy YaCTuLbl YBEANYUTL B 3 pasa?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWtpad 3a kaxayro HenpaBunbHyo nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A YBennynTcs B 3 pasa 0
B. YBenmynTcs B 9 pas 0
C. YBenmyntca B 27 pas 0
D. yBenununtcs B 81 pas 0
E. YMeHbLUNTCS B 3 pa3a 0
F. YMeHbLIUTCS B 9 pa3 100
G. YMeHbLIUTCS B 27 pa3 0
H. 0

OO6LWMI OT3bIB K BONpPOCY:

ons nwboro npaBunbHOro orseTa:

Bal oTBeT BEPHbIA.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Baw oTseT Hel'lpaBM/'IbeIl‘/JI.

Mopckaska 1:

MokasaTb KONUYeCTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHO20 criuckKa.




Tect_11

YacTuua maccon $$ms$$ 1 3apsiaom $$9$$ nBmxeTca co ckopocTbio $$\vec{v}$$ B
04HOPOAHOM MarHUTHOM none $$\vec{B}$$. Kak MU3MeHNTCA MHTEHCUBHOCTb NEKTPUYHECKOr O
OUNONBLHOIr0 U3y4EeHUS, €C/IN CKOPOCTb YaCTULbl YMEHbLUNTL B 2 pa3a?

MC

Bann no yMOn4aHuro:

YMeHbWNTCA B 256 pa3

CnyuaitHbIi nopsgok oteeTos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWtpad 3a kaxayro HenpaBunbHyo nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A YBennynTcs B 4 pasa 0
B. YBenmunTcs B 16 pas 0
C. YBenmyuTcs B 64 pasa 0
D. YBennynTcs B 256 pas 0
E. YMeHbLIUTCS B 4 pasa 100
F. YMeHbLIUTCS B 16 pa3 0
G. YMeHbLIUTCS B 64 pa3 0
H. 0

OO6LWMI OT3bIB K BONpPOCY:

ons nwboro npaBunbHOro orseTa:

Bal oTBeT BEPHbIA.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Baw oTseT Hel'lpaBM/'IbeIl‘/JI.

Mopckaska 1:

MokasaTb KONUYeCTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNoseonsiem 6bI6Upamb OOUH Uriu HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHO20 criuckKa.




TecT_12

YacTuua Mmacconm $$ms$$ 1 3apsaom $$q$$ oBmxeTcs non AeACTBUEM CUNbI, U3MEHSIOLLENCS
no 3akoHy $$F(t)=F_{0}\exp{(-5t)}$$. CKo/IbKO 3Hepruv oHa NOTPaTUT Ha AMMNOJIbHOE
n3nyyeHune 3a Bpema $$t$$ ot $$0$$ no $$+\infty$$?

3ameyvyaHue. OTBeT pante B CIC.

MC

Bann no yMon4aHuio:

Cny4anHbIN NOPAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LlJTpa(b 3a KaXayr HenpaBUJTbHYHO NOMNbITKY:

33.3

ID-HOMep:

# OTBeTbI OT3bIB

OueHka

A. $$\frac{q~2 F_{0}"2}{15m"2
c~3}%%

100

B. $$\frac{q™4 F_{0}~2}{15m~"2
c~3}%%

C. $$\frac{29”2 F_{0}"2}{15m"2
c"3}$$

D. $$\frac{29"~4 F_{0}~2}{15m"2
c~3}%%

E. $$\frac{20q~2 F_{0}~2}{3m"2
c"3}3%

F $$\frac{20q~4 F_{0}~2}{3m"2
c"3}3%

G. $$\frac{29”~2 F_{0}~2}{3m~"2
c~3}%%

H. $$\frac{29"4 F_{0}~2}{3m"2
c"3}3%

O6LWwmMi OT3bIB K BONpPOCY:

[lna no6oro npaBUNbLHOro oTeeTa: Bal oTBET BEPHbIN.

[Ansa no6oro HenpaBUNbLHOro oTBeTa: (Ball OTBET HEMPABU/IbHbIMN.

Mopckaska 1:

NMoka3aTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB (Moagckaska 1): Het

Ypanutb HEKOpPpPEKTHbIe OTBEThI

(Noackaska 1): Her

Teru:

lNo3sonsem 6b16Upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemaoes u3 3adaHHO20 criucka.
(MC/MA)




Tect_13

YacTunua maccon $$ms$$ 1 3apaaom $$q$$ OBMXKETCSA NoLd AENCTBUEM SNEKTPUYECKOro Noss,
n3MeHsoLeroca no 3akoHy $$E(t)=E_{0}/(1+t)$$. CKonbKO 3Hepruy oHa NoTpaTuT Ha

ONNonbHoe n3ny4vyeHne 3a spems $$t$$ ot $$0$$ oo $$1$$ c? MC
3ameyaHue. OTeeT pante B CIC.
Bann no ymonuatuio:| 1
CnyuaitHbIi nopsaok oteeTtos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$\frac{q"2 E_{0}"2}{3m"2 c"3}% 0
$
B. $$\frac{q™4 E_{0}"2}{3m"~2 c"3}$ 100
$
C. $$\frac{4qg”~2 E_{0}"2}{3m~"2 0
c"3}1$%
D. $$\frac{49™4 E_{0}"2}{3m"2 0
cC"3}$$
E. $$\frac{89"~2 E_{0}"2}{9Im"2 0
c"3}$$
F. $$\frac{8q~4 E_{0}"2}{9Im"2 0
c"3}3%
G. $$\frac{29”~2 E_{0}"2}{3m"2 0
c"3}$$
H. $$\frac{29~4 E_{0}"~2}{3m"2 0
c"3}$$
O6LWwmMi OT3bIB K BONpPOCY:
[lna no6oro npaBUNbLHOro oTeeTa: Bal oTBET BEPHbIN.
[Ansa no6oro HenpaBUNbLHOro oTBeTa: (Ball OTBET HEMPABU/IbHbIMN.
Moackaska 1:
MNMoka3aTb KONM4YeCTBO NpPaBUNbHbIX Het
oTtBeTOB (Moagckaska 1):
Yaanutb HeKOPpPeKTHbIe OTBEeTbI Het
(Noackaska 1):
Teru:

lMossonsiem ebibupamb 0OUH UMU HECKOMLKO fpasusibHbIX omeemos U3 3adaHHo20 CriucKa.

(MC/MA)




TecT_14

KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecam npu amnantyae HanpsaxeHuna 220B Ha Hem
BO3HMKaeT TOK amninTyaon 44A? Yactota nepemeHHoro Toka $S\nu=50S5S Iu.

MC

Bann no ymonuyaHnuio:| 1

CnyuaitHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0

LWTpadc 3a kaxayto HenpaBunbHyo nonbITKy:| 33.3
ID-HOMep:
# OTBeThl OT13bIB OueHka

A. SS\frac{1}{500\pi}SS 100
B $$\frac{1}{200\pi}$$ 0
C. | $$\frac{1}{50\pi}$$ 0
D. $$\frac{1}{2\pi}$$ 0
E. $$500\pi$$ 0
F $$200\pi$$ 0
G| $$50\pigs 0
H | $$2\pis$ 0

OO6LWMI OT3bIB K BONPOCY:

[ns no6oro NnpaBunbLHOro oTeeTa: Balu OTBET BEPHbIN.

[lna noboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPaBUbHbINA.

Mopckaska 1:

NMokasaTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB (Moackaska 1): Her

Ypanutb HEKOpPpPEeKTHbIe OTBEeThI

(Moackaska 1): Het

Teru:

lNo3sonsem 6bI6Upamb OOUH UJ1U HECKOJIbKO ripasursibHbIX omeemaoes u3 3a0aHHO20 CruckKa.
(MC/MA)




Tect_15

KakoBa MHAYKTUBHOCTb KaTylKu SSLSS, ecnn npu amnauntye HanpsaskeHna 100B Ha Hel
BO3HMKaeT TOK amninTyaon 20A? Yactota nepemeHHoro Toka $S\nu=50S5S Iu.

MC

Bann no ymonyaHuio:| 1

CnyuaitHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHTbl otBeToB?| 0

LWTpadc 3a kaxayto HenpaBunbHyo nonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. SS\frac{1{50\pi}SS 0

B $$\frac{1}{20\pi}$$ 100
C. $$\frac{1}{5\pi}$$ 0
D. $$\frac{1}{2\pi}$$ 0
E. $$50\pi$$ 0
F- $$20\pi$$ 0
G ] $85\piss 0
H. $$2\pis$ 0

OO6LWMI OT3bIB K BONPOCY:

[ns no6oro npaBunbLHOro oTeeTa:

Ball oTBeT BEPHbIA.

[Ons nro6oro HenpaBuUbHOro oTeBeTa:

Balu oTBET HEeNpaBW/IbHbIN.

Mopckaska 1:

MokazaTb KONU4YeCTBO NPaBUNbHbIX
oTtBeTOB (Moackaska 1):

Het

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

lNo3sonsem 6bI6Upamb OOUH UJ1U HECKOJIbKO ripasursibHbIX omeemaoes u3 3a0aHHO20 CruckKa.
(MC/MA)




TecTt_2

Hangute Mmogynb Hanps>KeHHOCTW 3NeKTpocTaTmyeckoro nond $$E$$ B Touke $$\vec{r}=(3,
0, -4)$$, ecnmn chopmyna ans noteHumana nmeet sug $$\varphi(\vec{r})=r"3%$$.

MC

Bann no ymonuauuio:| 1

CnyuaitHbIn nopsigok oteeTos| [1a
HymepoBatb BapuaHTbl otBeToB?| 0

LWtpach 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka

A. 75 100
B. 0 0
C. 20 0
D. 25 0
E. 38 0
F. 41 0
G. 68 0
H. 82 0

O6LWwKMi OT3bIB K BONpPOCY:

Onsa no6oro npaBUNbLHOro oTBeTa:

Ball oTBET BEPHbIA.

Ons nro6oro HenpaBuUibHOro oTeeTa:

Baww oTBeT HeMpaBUAbHbIN.

Moackaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbLIX
oTtBeTOB ([Moackaska 1):

HeT

YOanuTb HeKOppeKTHble OTBEThI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.




Tect_3

3apan $$9_1=2$$ HaxoanTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apan $$q_2=-4%$%
HaxoamTca B Touke $$\vec{r} {2}=(2, -3)$$. Hangute MoLyb Hanps>XeHHOCTH
sneKkTpocTaTuyeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$$.

3ameyaHue. Bce BennyuHbl gaHsel B CIC.

MC

Bann no yMon4aHuio:

$$\approx 0.78%$

CnyuaitHbIi nopsaok oteeTtos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWTpad 3a kaxayo HenpaBunbHY nonbITky:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. $$\approx 0.11$$ 700
B. $$\approx 0.07$$ 0
C. $$\approx 0.13$$ 0
D. $$\approx 0.21$$ 0
E. $$\approx 0.24$$ 0
F. $$\approx 0.35$$ 0
G. $$\approx 0.42$$ 0
H. 0

06K OT3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeeTa: Bal oTBeT BEPHbIA.

[lna noboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABUIbHbIN.

Mopckaska 1:

lNMokasaTb KONMYeCcTBO NpaBUSbHbIX

otBeTOB (Moackaska 1): Her

Yaanutb HEeKOpPpPEeKTHblIe OTBEeThl

(Mopckaska 1): Het

Teru:

lNossonsiem ebibupampb 0OUH UIU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.

(MC/MA)




Tect 4

3apagbl $$09_1=1$%, $$q9_2=-2%%, $$9_3=3%$%, $$9_4=-4$$ HaxoOAaTCA B YeTbIpex
nocnefoBaTesibHbIX BEPLUMHAX KBaApaTa Cco CTopoHon $$a=2$$. Hangute moaynb BeKTOpa
HanpshxeHHocTn $$E$$ B ero ueHTpe.

3ameyaHue. Bce BennyuHbl gaHsel B CIC.

MC

Bann no yMon4aHuio:

$$\approx 5.6$$

CnyuaitHbIi nopsaok oteeTtos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. $$\approx 1.4$$ 700
B. $$\approx 0.8$$ 0
C. $$\approx 0.1$$ 0
D. $$\approx 2.3$$ 0
E. $$\approx 2.4$$ 0
F- $$\approx 3.3$$ 0
G. $$\approx 4.3$$ 0
H. 0

06K OT3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeeTa: Bal oTBeT BEPHbIA.

[lna noboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABUIbHbIN.

Mopckaska 1:

lNMokasaTb KONMYeCcTBO NpaBUSbHbIX

otBeTOB (Moackaska 1): Her

Yaanutb HEeKOpPpPEeKTHblIe OTBEeThl

(Mopckaska 1): Het

Teru:

lNossonsiem ebibupampb 0OUH UIU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.

(MC/MA)




TecT_ 5

Hangute noTeHuUman anekTpocTaTnyeckoro nona $$\varphi$$ B LeHTpe AMcka paanycom $
$a=3%$9$, no KoTopoMy pacnpegesieH 3apaL C NOBEPXHOCTHOW NAOTHOCTL $$\sigma=5r$$ ($
$r$$ - paccTosiHMe 00 LEeHTpa).

3ameyaHue. Bce BennymHbl ganel B CI'C. MNpegnonaraetcs, 41o $$\varphi\rightarrow 0$$ npwn
$$\vec{r} \rightarrow \infty$$.

MC

Bann no YMON4YaHUo:

CnyuaitHbIi nopsigok oteeTos| [1a
HymepoBatb BapuaHTbl otBeToB?| 0
LWitpach 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
A | $545\pigs 100
B | $$23\pi$$ 0
C.__ | $$31\piss 0
D. | $$56\pi$$ 0
E.__ | $$37\pigs 0
F. ] $$70\pig$ 0
G- | $$100\pi$$ 0
H. $$108\pis$ 0

O6LWwmMi OT3bIB K BONpPOCY:

Onsa no6oro npaBUNbHOro oTBeTa: Ball oTBET BEPHbIA.

[Ansa no6oro HenpaBUNbLHOro oTBeTa: (Ball OTBET HEMPABU/IbHbIN.

Moackaska 1:

Moka3aTb KONM4ecTBoO npaBUNbHLIX

otBeTOB ([Moackaska 1): Her

Ypanutb HEKOPpPEeKTHbIe OTBEThbI

(Moackaska 1): Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




Tect_6

3apsan $$Q=12$$ paBHOMepPHO pacnpeneneH no NOBEPXHOCTH cdepbl pagnycom $$R=10%$$. B
LEeHTp cepbl [ONOAHUTENBHO NOMELLEH 3apas BeandmnHon $$9=8%$$. Onpenenute 3HavyeHue
HaNPsXXeHHOCTN 3NeKTpocTaTn4eckoro nona $$E$$ Ha pacctoaHnm $$r=2%$$ ot ueHTpa
chepsl.

3ameyaHune. Bce BennyunHbl gaHbl B CI'C.

MC

Bann no ymonuauuio:| 1

CnyuaitHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0

LWitpach 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka

A. 2 100
B. 1 0
C. 3 0
D. 4 0
E. 5 0
F. 6 0
G. 7 0
H. 8 0

O6LWwmMi OT3bIB K BONpPOCY:

Onsa no6oro npaBUNbHOro oTBeTa: Ball oTBET BEPHbIA.

[Ansa no6oro HenpaBUNbLHOro oTBeTa: (Ball OTBET HEMPABU/IbHbIN.

Moackaska 1:

Moka3aTb KONM4ecTBoO npaBUNbHLIX

otBeTOB ([Moackaska 1): Her

Ypanutb HEKOPpPEeKTHbIe OTBEThbI

(Moackaska 1): Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




Tect_7

laHa 6eckoHeYHas nnockas nauMTa ToawmnHon $$d=3$$. Mo Hel pacnpeneneH 3apsa C
06beMHON NAOTHOCTLIO $$\rho=4$$. OnpenennTe 3Ha4YeHME HaNPAXKEHHOCTM

3NneKkTpocTaTuyeckoro nons $$E$$ Ha pacctodHum $$r=2%$$ oT cepeanHbl NANTLI. MC
3ameyaHue. Bce Benn4vnHbl gaHol B CI'C.
Bann no ymonuatuio:| 1
CnyuaitHbIi nopsaok oteeTtos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
Ltpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$24\pi$$ 100
B $$12\pi$$ 0
C. $$48\pi$$ 0
D. $$10\pi$s 0
E $$5\pis$ 0
F. $$20\pis$ 0
G. $$40\pis$ 0
H, $$16\pi$$ 0

06K OT3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeeTa: Bal oTBeT BEPHbIA.

[lna noboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABUIbHbIN.

Mopckaska 1:

lNMokasaTb KONMYeCcTBO NpaBUSbHbIX

otBeTOB (Moackaska 1): Her

Yaanutb HEeKOpPpPEeKTHblIe OTBEeThl

(Mopckaska 1): Het

Teru:

lNossonsiem ebibupampb 0OUH UIU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.

(MC/MA)




TecT_8

3apan $$9_1=2$$ HaxoanTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apan $$q_2=-4%$%
HaxoamTca B Touke $$\vec{r} {2}=(2, -3)$$. Hangute gnunosbHbln MOMeHT $$\vec{d}$$
3TON CUCTEMBI.

3ameyaHue. Bce BennyuHbl gaHsel B CIC.

MC

Bann no yMon4aHuio:

CnyuaitHbIi nopsaok oteeTtos| [1a
HymepoBaTb BapuaHTbl oTBeToB?| 0
LWTpad 3a kaxayo HenpaBunbHY nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$(-10, 8)$$ 100
B $$(10, 8)$$ 0
c $$(-10, -8)$$ 0
b $$(10, -8)$$ 0
E $$(-8, 10)$$ 0
F $$(8, 10)$$ 0
G $$(-8, -10)$$ 0
H $$(8, -10)$$ 0

06K OT3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeeTa: Bal oTBeT BEPHbIA.

[lna noboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABUIbHbIN.

Mopckaska 1:

lNMokasaTb KONMYeCcTBO NpaBUSbHbIX

otBeTOB (Moackaska 1): Her

Yaanutb HEeKOpPpPEeKTHblIe OTBEeThl

(Mopckaska 1): Het

Teru:

lNossonsiem ebibupampb 0OUH UIU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHHo20 CrUCKa.
(MC/MA)




Tect 9

dNneKTpoCcTaTMYeCcKoe nose Ha 60/bLIoM paccTosHMM $$r$$ OT HEKOTOPOM CUCTEMBI 3apaa0B
OnunCbIBaeTCA NpubMXKEHHOW opmMyion

$$\varphi(\vec{r}) \approx \frac{83} {r}+\frac{12x-5y}{r"~3}$$. MC
OnpenennTte MoAynb ee AUNOALHOrO MOMeHTa $$d$$.
3ameyvaHue. Bce sennyumHbl faHel B CI'C.
Bann no ymonuauuto:| 1
Cnyu4aiHbiv nopsgok oteetoB| [1a
HymepoBaTb BapuaHTkl otBeToB?| 0
Ltpad 3a kaxayro HenpaBunbHyO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$138$ 100
B. $$7$9% 0
c. $$3%9$ 0
D. $$12$ 0
E. $$5%% 0
F. $$8$$ 0
G. | $$16$3 0
H. ] $815%% 0

O6LMI OT3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeeTa: Balw oTBeT BEPHbIA.

[lna no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPABUbHbIN.

Mopckaska 1:

NMokasaTb KONM4YecTBO npaBUIbHbLIX

oTtBeTOoB ([Moackaska 1): Her

Yaanutb HEeKOpPpPEeKTHblIe OTBeThl

(Mopckaska 1): Het

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriUCKa.

(MC/MA)




top/NMo ymonyanuto ana ®0OC_10.03.01 UHdbopmaLumnoHHas
6e3onacHocTb/OlMNK-1/0MNMK-1_3nekTpoanHamukal/OlK-
1_OnekTpoaAnHaMuKa_3aAaHUA C KOPOTKUM OTBETOM

KopoTkum_1

Mo ancky pagnycom R = 1 pacnpefeneH 3apag ¢ NOBEPXHOCTHOW NAOTHOCTbLIO O = 3r/m, raer
- paccTosHMe 00 LeHTpa Ancka. OnpeaennTte ero NosHbIn 3apsag. Bce sennymHbl aaHsl B CI'C.

Bann no YMOn4YaHuo:

YyBCTBUTENBLHOCTb K PerucTpy:

HeT

LWrpad 3a kaxpyro HenpaBUNbHY NONbITKY:

33.3

ID-HOMep:

OTBeTbI

OT3bIB

OueHka

2

100

O6LWwKMi OT3bIB K BONpPOCY:

Mopackaska 1:

Teru:

Bam Heobxodumo ykasampb xomsi 6b1 OOUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrnionb3oeambscsi. CuUM8E0I «*» MOXHO UCI0o/Ib308amb 8 Kadecmee wabioHa,
coomeemcmeyrouiezo 1tobbim cumeonam. lNepabili nodxodswuti omeem 6ydem
ucrionib308ambcsi 05151 oripedenieHUs1 OUeHKU U 0ma3bIea.

KOPOTKMN_2

MoTok BeKTOpa Hanps»>XeHHOCTN E 3nekTpocTaTnyeckoro noss B CTOPOHY BHELLHEen HopManu
yepes HEKOTOPYHO 3aMKHYTY0 NOBEPXHOCTb paBeH 12m. Kakon cyMMapHbIn 3apsd HaxoamTca
BHYTPW 3TON noBepxHocTW? Bce BennynHel faHbl B CI'C.

SA

Bann no ymon4yaHuto

12

YyBCTBUTENLHOCTb K peructTpy

:[Het

LTpad 3a kaxkayo HenpaBuUIbHYH NONbITKY

11 33.3

ID-HOMep

OTBeTbI OT3bIB

OueHka

3

100

06K OT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbILU omeem. [lycmbie omeemab! He
b6ydym ucrionb3oe8ambcs. CUMBOIT «*» MOXHO UCMoMb308amb 8 kadyecmee wabrioHa,
coomgemcmayrouwezo rrobsiM cumeosam. lNepsbiti nodxodsuwuti omeem 6ydem
ucronib3o8amabcs 01151 onpedesieHUs OUEeHKU U 0mM3bIea.




KOPOTKUM_3

Bo CKOJIbKO pa3 yBEINYUTCA MAarHUTHbIA MOMEHT KBagApPaTHOro KOHTypa C TOKOM, eC/n ero SA
CTOPOHY YBENN4YNTb B 5 pas?
Bann no ymonuaHuio:| 2
YyBCTBUTENbLHOCTb K perncTpy:|HeT
LWTpach 3a kaxayto HenpaBunbHyto nonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
25 100
O6LWwmMi OT3bIB K BONpPOCY:
MNoacka3ska 1:
Tern:
Bam Heobxodumo ykasampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
6ydym ucrnionb3oeambcsi. CUMBOIT «*» MOXHO UCIo/Ib308amb 8 kKadyecmee wabsioHa,
coomeemcmayrouiezo nobeim cumeonam. Nepabili nodxodswuti omeem 6ydem
ucronb3o08ambcs 0515 orpedesieHUs1 OUEeHKU U 0ma3biea.
KOpOTKun_4
HekoTopas anekTpmyeckas Lernb NOCTOSAHHOIO ToOKa cofepXuT 12 y3n0B. CKOJIbKO
He3aBUCUMbIX YPaBHEHWI MOXXHO COCTaBUTb AJ1F 3TUX Y3/10B, NONb3YyACh NpPaBuiamu SA

Knpxroda?

Bann no ymonuyaHuio:| 2

YyBCcTBUTENLHOCTL K peructpy:| HeT

LWtpach 3a kaxayro HenpaBunbHYO nonbITky:| 33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

11

100

06K OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxodumo ykasamb xomsi 6bl 0OUH 803MOXHbIU omeem. [lycmbie omeemsi He
6ydym ucrnionb3osambscsi. CUMEOS « *» MOXHO UC0/Ib308amb 8 Kadyecmee wabrioHa,
coomgemcmaeyrouwezo frobsiM cumeonam. lNepsbit nodxodsuwuti omeem 6ydem
ucrionib308amscsi 05151 oripedesieHUs1 OUeHKU U oma3blea.




top/NMo ymonyanuto ana ®0OC_10.03.01 UHdbopmaLumnoHHas
6e3onacHocTb/OlMNK-1/0MNMK-1_3nekTpoanHamukal/OlK-
1_3dneKkTpoauHamMuKa_3aAaHuA C pa3BepHYTbIM OTBETOM

pa3BepHyTbIn_1

Cuctema ypaBHeHUn MakcBenna B BakyyMme (B auddepeHunansHoOM BUae).

ES

Bann no YMON4YaHUo:

3

dopmar oTBeTa:

HTML-
penakTop

TpeGoBaTb TEKCT:

HeT

Pa3mep nons:

15

PaspewmTb BNOXeHus:

1

Tpebyemoe 4ncno BNoOXeHUNn:

0

PaspeLueHHble TUnbI ¢pannos:

ID-HOMep:

LLabnoH oTBeTa UHdopmaumusa ana oueHMBaKOLWMX

O6wWuMi OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH
b6bImb oueHeH npernodasamersiem 8py4HYIo.

pa3BepHyTbIn_2

Cuctema ypaBHeHU Makceenna B cpefie B BEHD-hopMe (B gudepeHumnansHOM BUAe).

ES

Bann no yMmon4dyaHuio:

3

dopmar oTBeTa:

HTML-
pefakTop

TpeboBaTb TEKCT:

HeT

Pa3swmep nons:

15

Pa3pem UTb BITOXXEHUA:

1

Tpebyemoe 4ncrno BNoXeHUM:

0

Pa3pelueHHble TuUnbl pannos:

ID-HOMep:

LLabnoH oTBeTa UHdopmaumsa ana oueHMBaKLWMX

O6wWuMi OT3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH
b6bImb oueHeH npernodasamersiem 8py4HYIo.




pa3BepHyTbIn_3

YDaBHEHVIFI MakcBsenna ons 3NEKTPOCTATNHECKOr 0 rNnoJjiad B Bakyyme (B

anggepeHumnansHom Buae). NoTeHuman 3a1eKTpoCcTaTUYeCKoro nons. &S
Bann no ymonuyaumio:| 3
dopmar oTBeTa: HTML-
penakTtop
Tpe6oBaTb TekcT:| HeT
Pa3smep nons:| 15
PaspewunTb BnoxeHus:| 1
Tpebyemoe uncno Bnoxenuii:| 0
PaspeLueHHble TunbI ¢pannos:
ID-HOMep:
LLlabnoH oTBeTa UHdopmaumusa ana oueHMBaKOLWMX
O6wWwuni O0T3bIB K BONpPOCY:
Teru:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/mKeH
6bimb oueHeH npernodasamersieM 8PYYHYIO.
pa3BepHyTbin_4
YpaBHeHUs Makcsenna ans NoCTOSHHOro MarHUTHOro Nosis B Bakyyme (B ES
anddepeHUmanbHOM Buae). BEKTOPHbLIN NOTEHUMa.
Bann no ymonuaHuio:| 3
dopmar oTBeTa: HTML-
penakTtop
Tpe6oBaThb TekcT:| HeT
Pa3smep nons:| 15
PaspewunTts BnoxeHus:| 1
Tpebyemoe uncno Bnoxenuii:| 0

Pa3pelueHHble Tunbl pannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumsa ana oueHMBaKOLWMX

O6LwWwuni O0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH

6bimb oueHeH npernodasamersieM 8PYyYHYHO.

Kputepumn oueHnBaHusA
LLIkana oueHoOK

CpeaHuit 6ann no pesynbTatam TEKYLMX aTTeCTaL Ml B CyMMe C OLeHKOM 3a

3K3aMeHaLMOoHHY0 paboTy U AONOAHUTENbHBIMWU BaNNaMmn NEXUT B AManasoHe 90—

100.
OTAnYHO




CpegHuii 6ann no pesynbTaTaM TEKYLLMX aTTecTaumnii B CyMme C OLEHKOM 3a
3K3aMeHaUMNOHHY0 PaboTy 1 AONONHUTENbHbIMU Baniamum NexuT B AnanasoHe 70—
89.

Xopowo

CpegHuii 6ann no pesynbTaTaM TEKYLLMX aTTecTauuii B CyMme C OLEeHKOM 3a
9K3aMeHaLUMOHHY0 paboTy 1 AONOAHUTENbHBIMK Banfammn nexuT B guanasoHe 50—
69.

YpoBneTBoputesibHO

CpefHuii 6ann no pesysibTaTaM TEKYLLMX aTTECTALMUIN B CYyMME C OLLeHKOM 33
9K3aMeHaUMOoHHY0 paboTy 1 A0NOAHUTENbHBbIMK 6aniammn meHblue 50.
HeypoBsnetBoputenbHo
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