MwuHoBpHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
YTBEPKOALO

3aBenytowmii Kapeapoi

/% : UMPPOBbIX TEXHOIOTUI
// Kypranuu C. .
03.05.2023 .

PABOYAA MPOrPAMMA YYEEHOM OUCUUNNHDI

51.0.23 S1eKTPNUYECTBO M MarHeTusm

1. Kopa v HaMmeHoBaHMe HanpaBAeHUA NOATOTOBKU/cneLnanbHOCTU:
10.03.01 MHdopmaumoHHan 6e3onacHOCTb

2. Mpoodunb nogrotosKu/cneumnanmsayma:

BesonacHoCTb KOMNbIOTEPHbIX CUCTEM

3. KBanndukKauuma (cteneHb) BbINyCKHUKA:

bakanaspuat

4. ®opma obyueHus:

OyHan

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLUNAUHDI:

Kadeapa undppoBbix TEXHONOTUI

6. CocraButenun nporpammbi:

3anpsraes Cepreit AnekcaHapoBUY, AOKTOP GU3MKO-MATEMATMUECKMX HaYK, Npodeccop
7. PekomeHpoBaHa: npoTokon HMC ®KH Ne 7 ot 03.05.2023

8. YuebHblii roa: 2024-2025 Cemectp(bl): 3



9.llenn 1 3agaum yuebHOI AUCLUMNANHDI:
Llenbto Kypca ABASETCA cUCTeMaTMYeCcKoe M3yYeHMe OCHOBHbIX NMOIOXKEHWUN SINEKTPOANHAMMKMN,
3a4aum yyebHOM ANCUMUNANHBI:

- N3yYeHne TeoPETUYECKUX OCHOB ONUCaHMA 31EKTPOMAarHMTHOrO NoAs, cnocoboB NpUMeHeHUAYPaBHEHN
3N1EKTPOAMHAMUKM, MPUHLMMOB MPOEKTUPOBAHMA SNEKTPUYECKMX Lieneit;

- dopmMmmnpoBaHMe yMmeHUI pewaTb GyHAaMeHTaibHble 31eKTPOANHAMMUYECKME 33434,
3G EKTUBHOMPUMEHATL TEOPMIO U3MTYYEHMIA U Nepeaaqn 3N1eKTPOMarHMTHOTO NOAA HanpPaBAAOLWMMM YCTPOUCTBAMU;
- OB/lageHMe MaTeMaTUYECKMM annapaToM ONUCaHUA CBOMCTB 3/1eKTPOMArHMTHOro Mons.

10. Mecrto yuebHoOM AncUUNAUHDI B CTPYKType OOM:

[ncumnavHa oTHocUTCA K 6a3oBoi YacTi 6aoka B1. Mpu M3N10KeHUN Kypca UCNO/b3YIOTCA CBEAEHUA U3 TaKUX
AVCUMNAVH, KaK “Anrebpa u reomeTpus”, “MaTtematnuecknin aHanuns”, “MexaHuKa n ontuka”.

11. MnaHupyemble pesynbTaTbl 06yyeHUa No aucumunamHe/mogynto (3HaHUA, yMmeHUs, HaBblKK),COOTHECEHHbIE C
nAaHMpyemMbiMU pe3y/ibTaTamMu 0CBOeHUA 0bpa3oBaTenbHOM Nporpammbl (KOMNETeHUMAMMU BbINYCKHUKOB) U
MHAUKATOPaMM UX OOCTUKEHUSA:

Koa 1 Ha3BaHMe KoMneTeHunmn 3HaHWA, YMEHUA, HABbIKK
Koa v Ha3BaHWe nHamkatopa

KomneteHunun

3HaeT 6a30Bble NOHATUA U

OMMK-4 CnocobeH NpumeHATb
Ol1K-4.3 3HaeT OCHOBHbIe 3aKOHbI 3/IEKTPOANHAMUKMU

Heobxoaumble GU3MYECKME 3aKOHbI U

NOJIOMKEHMA 3N1eKTPUYEeCcTBa 1
MOZEeNu gNa peLleHnsn 3agay

npodeccnoHanbHOW AeATeNbHOCTH; MATHETMIMS;
OMK-4 CnocobeH NpumeHATb OlK-4.6 ymeeT pewwaTtb
HeobxoaMMble dU3MUECcKMe 3aKOHbI U 6a3oBble NpuKnagHble yMeeT peluaTb 6a3osble
MoAenun ona peleHuna 3agau du3nyeckune 3agauu; NpaKTUYecKM1e 3aAa4M ¢
npodeccnoHanbHOW AeATeNbHOCTH; MCNONb30BaHWEM METO0B
BEKTOPHOrO aHanM3a, NpUHLMNa
Cynepnosnumm, OCHOBHbIX 3aKOHOB
3NeKTpUYecTsa U MarHeTusma.
OMK-11 CnocobeH npoBoaUTb OlMK-11.1 3HaeTt
3KCNEePUMEHTbI MO 33aHHOM METOAMKE U TEOPETUYECKME OCHOBBI 3HaeT OCHOBHbIE METOAb!
06paboTKy MX pesybTaToB; Teopwuu NorpeLIHocTen; OLLEHKM NOrpeLLIHOCTI
pe3ynbTaTtoB GU3NYecKoro
3KCMepumeHTa
OMK-11 CnocobeH npoBoaUTb ymeeT NpoBOAUTbL aHaNMU3
3KCMepPMMEHTbI N0 334aHHON MeTOAMKE U OMK-11.2 yMeeT NpoBOAUTbL MOIY4eHHbIX 3KCNepUMEHTaNbHbIX
06paboTKy MX pesybTaToB; GU3NYECKMIT SKCIEPUMEHT, pe3ynbTaTos
obpabatbiBaTb €ro
pe3yabTaThbl

12. O6bem gUCUMNAUHBI B 3a4ETHbIX eguHuuax/yac:
4/144

dopma npomerKyTouHOI aTTecTaLmm:



JK3ameH

13. TpypoemKocTb No Bupam yue6Hoii paboTbl

Bug yuebHow paboTbl
AyauTOopHbIe 3aHATUA
JIeKLMOHHble 3aHATUSA
MpaKTUyecKme 3aHATUA
NabopaTtopHble 3aHATUA
CamocTonTenbHasa paboTta
KypcoBas paboTa
MpomexxyToyHasa aTTecTayma

Yacbl Ha KOHTPOb

Bcero
13.1. CopeprkaHue AUCUMNAUHDI

n/n
HavmeHoBaHue pasaena
OVNCUMNANHDBI

1. NeKkunn

1.1 McxoaHble nonoxeHma
3N1eKTpUYecTBa U MarHeTMsma

1.2 MaTtemaTtuyeckumii annapar

3/1eKTPOANHAMUKHN

Cemectp 3

66

34

16

16

42

36

36

144

CopeprkaHue pasgena
OVCUMNANHDI

MecTo
3NeKTpoOMarHeTn3ama B
COBpPEeMeHHOM1
dur3MYecKol KapTuHe
mupa. OCHOBHble
NMOHATUA U 3aKOHbI
3NEKTPOAUHAMUKM.

WHTerpanbHoe n
anododepeHumanbHoe
ncYncneHne BEeKTOPOB.
BeKTOpHbIV aHanus.

Bcero

66

34

16

16

42

36

36

144

Peanvsauma pasgena ANCUMNANHBI C MOMOLLbHO

OHNalH-Kypca, dYMK

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

https://edu.vsu.ru/course/view.php?id=3975
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1.4

n/n

1.5

MuKpockonuueckan Teopusa
971eKTPOMArHUTHbIX ABNEHWUI
B BaKyyme. YpaBHeHuA
31eKTPOMarHUTHOro nons.

MNMocTtoaHHOE
3/IeKTpUYecKoe none B
BaKyyme

HanmeHoBaHue pasgena
OUCUMNANHBI

[MocToAHHOE MarHuTHoe
nose B Bakyyme

Cuctema ypaBHeHU
Makcsenna Kak pesynbrat
0606uLeHuA
9KCNEepPUMEHTaIbHbIX
$aKTOpOoB. 3aKOHbI
371eKTPOMarHeTM3ma.
SHeprua aN1eKTPOMarHUTHOro
nona.

BekTop MonTuHra.
EAMHCTBEHHOCTb pelleHusn
ypaBHeHWi Makcsenna.

dneKTpocTaTUyeckoe none B
BaKyyMme.

MoTeHuman nonA.
YpaBHeHwue yaccoHa.
MpuHUMn cynepnosnumm.
DHeprua
3N1EeKTPOCTAaTUYECKOTO
nonsa. Mone Ha 6onblUMX
pPacCTOAHMUAX OT CUCTEMDbI
3apA[oB.

[OMnonbHbIN MOMEHT.
Cuctema 3apagoB B
KBa3NOLHOPOAHOM
BHELLUHeM nose.

CopeprkaHue pasgena
ANCUMNANHDI

MarHuTocTaTucTnyeckoe
none B Bakyyme. OCHOBHble
ypaBHEHUA. 3aKOH
BuoCasapa. MarHuTHbI
MOMEHT.

MarHuTHana sHeprua
NMOCTOAHHbIX TOKOB B
NOCTOAHHOM BHELLUHEM
none

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

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

Peanusauua pasgena ANCUMMNANHBI C MOMOLLbHO
OHNalH-Kypca, IYMK

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



1.6

1.7

1.8

1.9

n/n

1.10

3J'IEKTpOM3rHMTHbIe BOJIHbI

M3nyyeHue n paccesaHue
3/1EKTPOMArHUTHbIX BOJIH

dneKkTpoAnHaMMKA
3apAf0B U TOKOB B
MaTepuanbHbIX cpesax.
YpaBHeHnAa Makcsenna B
cpeaa

MocToAHHOE 3N1eKTpUYecKoe u
MarHuTHoe nose B cpesax.
MoCTOAHHbIV TOK B Cpepax

HavmeHoBaHue pasgena
ANCUMNANHDI

KBa3suncraumoHapHble
TOKM U nona

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

YpaBHeHUA ana
NnoTeHUManos
3N1E€KTPOMArHMTHOro
nons. BonHosoe
ypaBHeHue.
dNeKTpoMarHuTHble
BOJIHbI. [1nockue
MOHOXPOMaTUYECKune
BO/IHbI. [Monapusauma
BOJIHbI.

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

3anasgbliBatolime
noteHumansl. M3yyeHue
3N1EKTPOMArHMUTHbIX BOJIH.
MHTEHCUBHOCTb n3nyyvyeHuna
3N1eKTPOMArHUTHBIX BOJIH.
dNeKTpuyeckoe ANNoabHoe
nsnyyeHue. PaccesHune
3N1EKTPOMArHMTHbIX BOJIH
CBOOOAHbIMM U CBA3AHHbIMU
3apagamu.

McxoaHble NonosKeHus https://edu.vsu.ru/course/view.php?id=3975
MaKpPO3NEKTPOANHAMMKMN.

YpaBHeHuA

Makcsenna B cpeaax.

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

dneKTpocTaThKa
NPOBOHMKOB.
DNeKTpoCTaTUKa
AN3NEKTPUKOB. MOCTOAHHDbIV
TOK B cpegax. 3akoH Oma.
3akoH [xoyna-JleHua.
MocToAHHOE MarHuTHOE
none B cpeaax.

CopepaHue pasgena Peanusauua pasgena AMCUUNANHBI C MOMOLLLbIO
ONCLUUNANHDI OHNalH-Kypca, IYMK

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

YpaBHeHUa Makcsenna 8
KBA3MCTaLMOHAPHOM C/yyae.
KBa3suncraumMoHapHble TOKM B
JINHEMHbIX MPOBOAHMKAX.



1.11

2
MpakTnueckme
3aHATMA

2.1

2.2

2.3

n/n

al'leKTpOMaI'HVITHbIe
BOJIHbI B Cpegax

NcxoaHble NonoxeHna
3/1eKTpnYecCTBa U MarHeTusma

MaTtemaTtuyeckuii annapar
3NEKTPOAMHAMMKN

MuKpoOCKonuyecKkas Teopus
3NEKTPOMArHUTHbIX ABNEHUI
B BaKyyme. YpaBHeHusA
31EKTPOMArHUTHOro NoJA.

HaumeHoBaHue pasgena
AVNCUMNAWHDI

ONeKTPOMarHUTHble BOJTHbI B
AN3NEKTPUKax B OTCYTCTBUE
aucnepcuun. lucnepcus
3N1EKTPUYECKON
NPOHML,AEMOCTH.
ONeKTPOMarHUTHble BOJTHbI B
Ancneprupyowmx cpeaax.
OcHOBbI CneunanbHoM
TEopUM OTHOCUTENBHOCTH.

Mecto
3NeKTpoOMarHeTnama B
COBpPEeMeHHOM1
dur3MYecKol KapTuHe
mupa. OCHOBHble
NMOHATUA U 3aKOHbI
3N1EKTPOAUHAMUKM.

WHTerpanbHoe n
andodepeHumanbHoe
NcYUCNEHME BEKTOPOB.
BeKTOpHbIV aHanus.

Cuctema ypaBHeHUM
MakcBenna Kak pesynbraT
0606ueHns
3KCNEePUMEHTA/bHBIX
daKkTOpOB. 3aKOHbI
9N1eKTpoMarHeTmMsma.
SHeprusa sNeKTPOMarHUTHOro
nons.

BekTop MowTtnHra.
EAMHCTBEHHOCTb pelueHua
ypaBHeHWit Makcsenna.

CopepskaHve pasaena
ANCLUNAVHBI

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

Peanusauua pasgena AUCUMMNANHBI C MOMOLLbHO

OHNaH-Kypca, dYMK



2.4

2.5

2.6

2.7

MNMocTtoAaHHOE
3/IeKTpUYecKoe none B
BaKyyme

MocToAHHOE MarHUTHoe
rone B Bakyyme

al'leKTpOMaFHVITHbIe BOJIHbI

M3nyyeHue u paccesHune
9NIEKTPOMArHWUTHbIX BOJH

dneKTpocTaTuyeckoe nose B
BaKyyMme.

MoTeHuman nonA.
YpaBHeHue yaccoHa.
MpuHuMn cynepnosmumm.
SHeprua
3N1EKTPOCTATUYECKOrO NoNA.
Mone Ha 6onblumx
PacCTOAHMUAX OT CUCTEMDbI
3apA[oB.

ONnNonbHbIA MOMEHT.
Cucrema 3apAanos B
KBa3nMo4HOPOAHOM
BHELLUHeM Mnose.

MarHutocTtaTnyeckoe none B
Bakyyme. OCHOBHble
ypaBHEHUA. 3aKOH
BruoCaBapa. MarHUTHbIN
MOMEHT.

MarHuTHasa sHeprua
NMOCTOAHHbIX TOKOB B
NOCTOAHHOM BHELUHEM

none

YpaBHeHUa ana
NnoTeHUManos
9N1eKTPOMArHUTHOro
nona. BonHosoe
ypaBHeHue.
dneKTpoMarHuUTHble
BOJIHbI. [1hocKkue
MOHOXpOMaTUyecKne
BOJIHbI. [Monapusauma
BOJIHbI.

3anasgablBatouime
noTeHumanbl. M3yueHune
3N1EKTPOMArHUTHbIX BOJIH.
MNHTEHCMBHOCTb U3/1y4eHuns
3N1eKTPOMArHUTHbIX BOJIH.
D/leKTpUYeckoe AnnosibHoe
nsnyyeHue. PaccesiHne
3N1EeKTPOMArHUTHbIX BOJH
CcBOBOAHBIMM U CBA3AHHbIMMU
3apagamu.

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

HavmeHoBaHue pasaena CopiepiaHue pasaena Peanuszauus pasgena AMCUUNAMHBI C MOMOLLbIO
ANCUMNAUHDI ANCUMNANHDI OHNaH-Kypca, dYMK
2.8 McxoaHble NosoXKeHns https://edu.vsu.ru/course/view.php?id=3975

MaKpPO3NEKTPOANHAMUKHN.

IneKTpoaMHaAMMNKaA
poA YpaBHeHus

3apAM0B M TOKOB B Makcsenna B cpeaax.
MaTepuanbHbIX cpenax.

YpaBHeHuA Makcsenna B

cpefaxdneKkTpoavHaMmnKa

3apAL0B U TOKOB B

MaTepuanbHbIX cpesax.

YpaBHeHuA Makcsenna B

cpepax

2.9 MOCTOAHHOE 3/1EKTPUYECKOE U https://edu.vsu.ru/course/view.php?id=3975
MarHuTHoe rnosie B cpesax.

o JneKTpocTaTUKa

MOCTOAHHBIN TOK B Cpeaax
NPOBOAHMKOB.
JneKTpocTaTUKa
AN3NEKTPUKOB. MOCTOAHHDbIN
TOK B cpefax. 3akoH Oma.
3akoH [xoyna-JleHua.
MocToAHHOE MarHUTHoe

nose B cpeaax.

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

TOKM U nons
YpaBHeHuAa Makcsenna 8

KBa3uCTaLMOHapPHOM C/lyyae.
KBa3suncTaumoHapHble TOKU B
nVIHeVIHbIX npPoOBOAHUKAX.

2.11 JNIeKTPOMarHuUTHbIE https://edu.vsu.ru/course/view.php?id=3975
BOJIHbI B CpeAax

D1eKTPOMArHUTHbIE BOJIHbI B
[OV3NIeKTPUKaX B OTCYTCTBME
avcnepcun. Aucnepeun
3N1EKTPUYECKOM
NPOHML,AEMOCTH.
D/1eKTPOMarHUTHbIE BO/IHbI B
AVCNeprupyoLmx cpesax.
OCHOBbI CMeLmManbHOM
TEOPUM OTHOCUTENIBHOCTMU.

3.
NabopaTopHble
3aHATUA



n/n

3.1

3.2

33

3.4

n/n

HavmeHoBaHuWe pasgena
ANCUMNANHDI

NcxoaHble NonoxKeHna
3/1eKTpnYeCTBa U MarHeTnusma

MaTtemaTtuyeckuii annapar
971eKTPOAMHAMMKN

MuKpockonuyecKkan Teopusa
3NEKTPOMArHUTHbIX ABNEHUM
B BaKyyme. YpaBHeHuMA
3N1E€KTPOMArHMTHOro NosA.

MocTtoAaHHOE
3IeKTpUYecKoe none B
BaKyyme

HavmeHoBaHuWe pasgena
ANCUMNANHDI

CopeprkaHue pasgena
AUCUMNANHDI

Mecto
3/1eKTPOMarHeTM3ma B
COBpPeMeHHo1
dU3MYEeCcKol KapTUHe
mupa. OCHOBHble
NMOHATUA U 3aKOHbI
3N1EKTPOANHAMMKM.

WHTerpanbHoe n
anddepeHumanbHoe
ncYncneHne BeKTopoB.
BeKTOpHbIV aHanus.

Cuctema ypaBHeHUi
Makcsenna Kak pesynbtat
o0bobueHns
3KCNEepPUMEHTAIbHbIX
$aKTOpPOB. 3aKOHbI
3/1eKTPOMarHeTmsma.
DHeprua aNeKTPOMarHUTHOToO
nons.

BekTtop MowTtnHra.
Ep,I/IHCTBeHHOCTb peweHnA
ypaBHeHU Makcsenna.

dneKTpocTaTUCTUYECKOe
none B BaKyyme.
MoteHumnan nons.
YpaBHeHue yaccoHa.
MpuHUMN cynepnosnumu.
SHeprua
3N1eKTPOCTaTUYECKOro NonA.
Mone Ha 6onblumx
PacCTOAHMAX OT CUCTEMDI
3apAfos.

[MNONbHBINA MOMEHT.
Cucrema 3apagos B
KBa3MOAHOPOAHOM
BHeLWHeM none.

CopeprkaHue pasgena
AVUCUMNANHDI

Peanvsauua paszena ANCUMNANHBI C MOMOLLbIO

OHNavH-Kypca, SYMK

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

Peanvsauua paszena ANCUMNANHBI C MOMOLLbIO

OHNavH-Kypca, dYMK



3.5

3.6

3.7

3.8

3.9

MocToAHHOE MarHUTHoe
nose B Bakyyme

S71eKTPOMArHUTHbIE BOJIHbI

M3nyyeHue n pacceaHue
3/1EKTPOMArHUTHbIX BOJIH

DNeKTpoANHAMMKA
3apAf0B U TOKOB B
MaTepuanbHbIX cpeaax.
YpaBHeHUA Makceenna B
cpepax

MocToAHHOE 3/1eKTpn4eckoe n
MarHuUTHOe noJsie B cpeaax.
MOCTOAHHbIV TOK B cpenax

MarHuTocTaTucTnyeckoe
none B Bakyyme. OCHOBHble
ypaBHeHUA. 3aKoH
BrnoCasapa. MarHUTHbIN
MOMEHT.

MarHuuTHana sHeprua
NMOCTOAHHbIX TOKOB B
NOCTOAHHOM BHELLUHEM
none

YpaBHeHuA ana
NnoTeHUManos
31E€KTPOMArHUTHOro
nona. BonHosoe
ypaBHeHue.
dNeKTpoMarHuTHble
BOJIHbI. [1nockne
MOHOXpOMaTUYeCKne
BOJIHbI. [lonapusauma
BOJIHbI.

3anasgbliBatolme
noTeHumansl. M3yyeHve
3N1EKTPOMArHMUTHbIX BOJIH.
MNHTEHCMBHOCTb U31yYeHUs
3N1EKTPOMArHMUTHbIX BOJIH.
INeKTpUYecKoe AnnosibHoe
n3nyyeHue. PaccesHue
3N1EeKTPOMArHMTHbIX BOJIH
cBO60OAHBIMK U CBA3AHHbBIMM
3apAgamu.

McxoaHble nonoxeHna
MaKpPO3NEKTPOANHAMMKMN.
YpaBHeHuA

Makcsenna B cpepax.

dneKTpocTaThKa
NPOBOSHMKOB.
dneKTpocTaThKa
[AM3NEeKTPUKOB. MOCTOAHHbBIV
TOK B cpefax. 3akoH Oma.
3akoH xxoyna-JleHua.
MNocToAHHOE MarHUTHOe
none B cpeaax.

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
HammeHoBaHue pa3gena

OVNCUMNANHBI

3.10 KBasucraumoHapHble
TOKM 1 nonsa

3.11 DNEeKTPOMarHuTHble

BOJIHbI B Cpefax

CopiepiaHue pasaena Peanuszauus pasgena AMCUUNAMHBI C MOMOLLbIO
ANCUMNANHDI OHNaH-Kypca, dYMK

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

YpaBHeHua Makcsenna 8
KBa3MCTaLMOHAPHOM Cyyae.
KBa3suncTaumoHapHble TOKU B
JIMHEMNHbIX NPOBOAHMKAX.

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

3NeKTPOMarHUTHblE BOJIHbI B
AN3NEKTPUKAX B OTCYTCTBUE
ancnepcun. fincnepcma
3N1EKTPUYECKON
NPOHML,AEMOCTH.
INEeKTPOMarHUTHblE BOJIHbI B
Ancneprupyowmnx cpeaax.
OcCHOBbI CNeLmanbHOM
TEOPUMN OTHOCUTENBHOCTM.

13.2. Tembl (pa3aenbl) AUCUMNAUHDI U BUADI 3AHATUIA

Ne HanmeHoBaHMe Tembl JIeKMOHHble
n/n  (paszena) 3aHATUA
1 4

NcxogHble nonoxeHms
3/1eKTpnyecTBa n
MarHetmsma

MaTemaTnyeckum
annapaTt
3NEKTPOANHAMMKM

MuKpockonuyeckasn
TeopuA
3N1eKTPOMATrHUTHbIX
AB/IEHUI B BaKyyMme.
YpaBHeHuA
3/1eKTPOMArHUTHOIO
nons.

MocTtoAHHOE
3NIeKTpUYecKoe nose B
BaKyyme

Bcero
MpaKTnueckune JlabopaTopHble CamocToaTenbHas
3aHATMA 3aHATMA paboTa
2 2 4 12
2 2 4 12
2 2 4 12
2 2 4 12



10

11

MocToAHHOE MAarHUTHoe
nose B Bakyyme

HanmeHoBaHMe Tembl J1eKuMOoHHbIe
(pasgena) 3aHATUA

DNIeKTPOMArHUTHbIe
BOJIHbI

N3nyyeHne n
pacceaHue
3NEKTPOMArHUTHbIX
BOJH

dNeKTpoANHAMMKA
3apAf0B 1 TOKOB B
MaTepuasibHbIX cpeaax.
YpaBHeHua Makcsenna
B cpefax

MocTtoAHHOE
3/IeKTpuYeckoe u
MarHuTHoe none 8
cpenax.
MOCTOAHHbIN TOK B
cpenax.

KBasnucrtaunoHapHble
TOKHM MU nonA.

DNeKTPOMarHuTHble
BO/IHbI B Cpefax.

34

Bcero
MpaKkTnyeckune JTabopaTopHble CamocrtoaTenbHasn
3aHATMA 3aHATMA paboTa
2 2 4 12
2 2 4 10
0 2 4 8
0 0 4 6
2 0 4 8
0 0 2 4
16 16 42 108

14. MeToguyecKkue yKasaHuA Ana 06yyaromxca no 0CBOEHUIO ANCLMUMINHBINPU M3YYEeHUN AUCUUNIUHDI

peKkomeHayeTcs MCNo/ib30BaThb C/eaytolme cpeacTsa:

meToanvecCKme yKasaHuma u I'IOCO6VIH;

PeKoOMeHAyeMyt OCHOBHYIO U AOMNONHUTE/IbHYIO ANTEPaTypYy;

KOHTPO/IbHbI€ 3a4aHNA AN1A 3aKpenieHNUA TEOPETUHECKOro matepumana;

9/1EKTPOHHbIE BEPCUU y‘-IE6HVIKOB n metTognyecknx YKa3aHMl>i ANA BbINOMTHEHUA NPAKTUYECKUX pa60T.

cDO|E)Ma opraHn3auunn CaMOCTOATENIbHOM paﬁOTbIZ NnoAroToBKa K ayaAUTOPHbIM 3aHATUAM; BbIMONHEHNE JOMALUHUX

Ba,ﬂ,aHMVI; BbINO/IHEHNE KOHTPOJIbHbIX pa60T.



OcBoeHWE AUCUMMANHBI CKAAAbIBAETCA U3 ayaUTOPHOM paboTbl (y4ebHOM AeATENbHOCTH, BbINONHAEMON NOA,
PYKOBO/CTBOM MNpenogasaTens) u BHeayaAMTopHoMn paboTbl (yuebHOMN AeaTenbHOCTH, peannsyemoin obyyatoLmmesa
CaMOCTOATENIbHO).

AyanTopHan paboTa COCTOUT M3 BbINOAHEHWA NMPAKTUYECKUX U NabOPaTOPHbIX 334aHUIN B 06bEME, NPeayCMOTPEHHOM
y4ebHbIM NNAaHOM.

CamocTtonTenbHana paboTa npeanonaraeT yraybEHHOE U3yYeHWe OTAE/IbHbIX PA3Aen0B ANCLUMNIUHDI C
NCMNO/Ib30BAaHUEM INTEPATYPbI, PEKOMEHA0BAHHOM NpenoaaBaTesieM, a TaKKe KOHCMEKTOB NPaKTUYeCcKUX
(nabopaTopHbIx) 3aHATKIA. B KauecTBe NaaHa A/19 CaMOCTOATENbHOM PaboTbl MOXKET ObITb MCNONb30BaH pasgen 13.1
HacToALel paboyeit Nporpammbl, B KOTOPOM 3adUKCUPOBAHbI Pasgesibl AUCLMNNHBI U UX cOaepKaHue. B pasaene
13.2 paboueii nporpaMmbl OnpesensaeTcs KOJMYECTBO YacoB, OTBOAMMOE HA CaMOCTOATENbHYIO PAabOoTy MO KaxKaoMy
pasaeny AMCUMNANHBI. Bosbliee KOIMYECTBO YacoB Ha CAaMOCTOATE/IbHYIO paboTy oTBOAUTCA HA Hamnbosee TpyaHble
pasaenbl AUCLUUNANHBIL. N8 CamOCTOATENBHOTO U3YYeHNA OTAE/bHbIX Pa3AesoB AUCLMMINHBI UCMONb3YeTCA
nepeyvyeHb INTEPATYPbI U APYIUX PECYPCOB, MEPEeYMCIEHHbIX B MyHKTax 15 1 16 HacTosAwwen paboyeli nporpammbl.
YcnewHocTb 0CBOEHUA ANCLMUMNIUHBI ONpPeaenaeTcs CUCTEMATUYHOCTBIO U TYOUHON ayaUTOPHON U BHEAYAUTOPHOM
paboTbl 0byyatowerocs.

MpyY ncnonb3oBaHW AUCTAHLMOHHbBIX 06pPa30BaTeNbHbIX TEXHONOTMIA U SNEKTPOHHOrO 06y4eHUA BbINONHATL BCE
yKasaHuA npenogasaTesield, BOBPEMSA NMOAKAOYATLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAUTb K 334aHUAM A/1A
camocTonTesIbHOWN PaboTbl.

15. MepeyeHb OCHOBHOW U A0MNO/IHUTE/IbHOM INTEPATYPbl, PECYPCOB MHTEPHET, HEO6XO0AUMbIXA/NA OCBOEHUA

ANCLMNAUNHDI

Ne n/n NCTOYHUK

1 DNEeKTPOHHbIN yHNBepcuTeT BIY https://edu.vsu.ru

2 3BC «/laHb» https://e.lanbook.com/

3 «YHuBepcuTeTcKkas 6ubanoteka online» https://biblioclub.ru/
4 «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

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

6) AononHWUTeNbHasA AnTepaTypa:

NcTouHmK

Ne

n/n

1 y I :
Mpoaos, . E. 3agaum no obiuein dusmke = Exercises in general physics : yueb. nocobue / W. E. Upogos .—
Mocksa : /laHb, 2009 .— 416 c. : un. — (Knaccuueckana yuyebHasa autepatypa no ¢usuke) (Knaccuueckue
3a[,a4YHMKM U NPaKTUKYMbl, PU3MKa) .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=4875>.

2

AnTyHuH, K. K. Dn1eKkTpogmMHammKa, cneymanbHaa Teopma OTHOCUTENbHOCTU M S1IEKTPOAMHAMMKA CMNOLWHbIX
cpen, : yuebHo-meToamueckoe nocobue / K.K. AnTyHuH .— 2-e n3g. — Mocksa : [inpekt-Meaua, 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 / 1. A. Nangay, E. M. ludwmu,. - M. : dusmatamTt, 2003. — 530 c.



Nanpay /. [. dnekTpoanHamumKa cnaolHbix cpeg / /1. [. Navgay, E. M. ndwmuy, - M. : dusmataumt, 2003. —

651 c.

5 YepHoyuaH A. U. KpaTkuit Kypc dpusmkn / A. N. YepHoyuaH. - M. : dusmaraut, 2002. — 319 c.

6 y
Mpogos. W. E. dnekTpomarHetTnam. OcHoBHbIe 3aKoHbl / U. E. Upogos. — M. : BUHOM. /labopatopus 3HaHuWiA,
2003.-320c.

NcTOUHMK

Ne

n/n

Bpenos M. M. Knaccuueckan anexktpoamHamuka / M. M. bpegos, B. B. Pymaxues, U. H. TontbirnH. — CI6. :
Naub, 2003 . — 398 c.

B) MHPOPMaLIMOHHbIE 3IEKTPOHHO-06pa3oBaTe/IbHble Pecypcbl:

Ne n/n NCTOYHMK

1 www.lib.vsu.ru —3HB BIY

2 DNEeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

3 3BC «JlaHb» https://e.lanbook.com/

4 «YHunBepcuTeTcKan bubnanoreka online» https://biblioclub.ru/
5 «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

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

16. MepeueHb yuebHO-MmeTOAMYECKOro 0becneyeHusa anA CAaMOCTOATE/IbHOU paboTbl
Ne n/n NCTOYHUK

17. O6pasoBaTenbHble TEXHO0MMU, UCMONb3yeMble NPU peanusaumm yue6Hon AUCUUNANHDI,BKAIOYan
OUNCTaHUMOHHbIe obpasoBaTtesibHble TexHonoruu (AO0T), aneKTpoHHoe obyueHue (90), cmewaHHoe obyyeHue):

Mpu NpoBeAeHUN 3aHATUM B AUCTAHLMOHHOM peXMME 0ByHeHMA MCNOb3YHTCA TEXHUYECKME U MHPOPMALMOHHbIE
pecypcbl O6pa3oBaTebHOro NopTana "INeKTPOHHbIN yHUBepcuTeT BIY

(https://edu.vsu.ru), 6asupytolierocs Ha cMcTemMe AUCTaHLUMOHHOro obyyeHna Moodle, passepHyToit B yHUBEPCUTETE,
a TaKXkKe Apyrve LOCTynHble pecypcbl cety MHTepHeT.

18. MatepuanbHoO-TexHUUYecKoe obecrneueHne AUCLUUNANHDI:

JleKuMoHHaA ayanTopua, oCHaleHHan MyanI/IMe,EI,VII\/‘IHbIM NPOEKTOPOM; Cneynann3npoBaHHas mebesnb: AOCKa
menosad UnnM MapKepHan 1 wr., cTonbl, CTynbAa B HEOGXO,EI,VIMOM KonnyecTee.

OC Windows v.7, 8, 10, Habop yTunut (apxusaTtopbl, dain-meHegxepsl), LibreOffice v.5-7, Foxit PDF Reader.

[na nabopaTtopHbix paboT npeaycmoTpeHa fnabopatopua Ne103: npesHasHayYeHa 415 BbINOJHEHWA 1abopaTOPHbIX
paboT No Kypcy «DNEeKTPOANHAMMKA», OCHALLEHA HEOBX04MMbIM KoIMYecTBOM paboumnx mecT (30 cT0/10B, U3 HUX CTON
ON1A npenogasaTens, cTon A41a nabopaHTa, 4 ctona 6e3 060pyL0BaHMA, CTON C KOMMNbIOTEPOM, 24 cToNa C
0bopyaoBaHMEM 414 BbINOHEHNUA NabopaTopHbix paboT no Kypcy; 40 cTybeB), KOmNbloTepoM Ans 06paboTKM
pe3yNbTaToB BbIYMCAEHWUIA, KOMMIEKTAMM A1 BbINONHEHUS 1abopaToOpHbIX paboT:



- nabopaTtopHoe 0bopyA0BaHUSA 417 BbINOJHEHMA PAabOoT No onpeaeneHuIo yae bHOro 3apsa 31eKTPOHa
BBAaKYYMHOM AMOA4E M METOLAO0M MArHeTPOHa, Mo U3YYEHUIO 3/IEKTPOHHOIo ocuuanorpada, no N3y4yeHuro
3/1eKTPOCTAaTUYECKOro No/A, N0 UCCeA0BaHMI0 NPoLLecca 3apaga U pa3pasa KOHAEHCATopa, N0 U3yYEeHUo
CErHeTO3/1eKTPUKOB, MO ONpeseeHNIo TEMNEePaTyPHON 3aBUCMMOCTM CONPOTUBIEHNA META/IIOB, NO ONpPeAeNeHMIo
FOPM30HTaIbHOW COCTaBAAOLWEN MAarHUTHOTO NOAA 3eMAU PA3INYHBIMU METOLAMMU, NO UCCELOBAHUIO NETIN
rmctepesnca GpeppomarHeTMKOB, N0 ONpesesIeHNI0 31eKTPOAMHAMUYECKON NOCTOAHHOM, MO U3YyYEHMIO 3aKOHOB
nepemeHHOro TOKa, No UCCNeL0BaHNI0 MOAYNPOBOAHUKOBBIX BbINPAMUTENEN U ONpeaeneHnto paboTbl BbIXOA3;

- ocumnnorpad C1-178.1 (4 wr.);

- NabopaTopHbI CTEHA, «INEKTPUYECKME U3MEPEHMA U OCHOBbI METPOIorMn», modenb 3/16-110.004.04 (3 wrT.);

- ocumnnorpadsl umudposble ADS-2031 (5 wr.);

- undposoit cuétunk U8533341-230 (4 wrT.);

- KomnbtoTtep HP ProDesk 400 G5 DM ¢ moHuTopom XK 22" BenQ BL2283 1 konoHKamm (1 wr.).

19. OueHouHbIe cpeacTBa ANlA NPoBeaeHUa TeKyLell U NPOMEeXKYTOUHOU aTTecTauui

MopsAaoK OLEHKKN 0cBOeHMA obyJatowmmmcsa yiebHOro matepuana onpeaesserca CoAepKaHMem CledyroLmx
pasfenos ANCUUNANHDI:

Ne Pasgens! AucumnanHbl (moaynn) Kog, Kog,
n/n KOMMeTeHUUn MHAMKATOpa OueHouHble
cpeacTsa AnA
TeKyLemn
aTTecTaumm
1 OnkK-4 OnK-4.3 KoHTponbHasn
Paspenbi 1-11. paboTa,
McxoaHble NONOXKEHMA INEKTPUYECTBA U naboparopHble
mMareHTusma. MaTtematuueckuii annapat paboTbl
3NeKTpoaNHAMUKKN. MUKpOCKoNn4yeckasa Teopumsa
3NEeKTPOMArHUTHbIX AB/IEHUI B BaKyyme.
YpaBHeHMA 3/1eKTPOMArHMTHOrO NOAA.
MoCTOAHHOE 3NEKTPUYECKOE NOJie B BaKyyme
MNocToAHHOE MarHUTHOE Nose B BaKyyme.
DNIeKTPOMarHUTHbIE BO/HbI. M3nyyeHune m
pacceaHue 3/1eKTPOMArHUTHbIX BOJH.
DNeKTpoaMHaMMKA 3aPAL0B U TOKOB B
maTepuanbHbIX cpedax. YpasHeHna Makcsenna B
cpepnax. NoCToAHHOE 3N1eKTPUYECKOE U
MarHuTHoe noJse B cpegax. [MoCTOAHHbIN TOK B
cpepax.
KBasucraunmoHapHble TOKM U NoAA.
DNIeKTPOMarHUTHbIE BOJIHbI B CPeAaXx.
Ne Pasgenbl gvcumnanHbl (Moaynum) Kop, Kog
n/n KOMMNeTeHUUN WMHAMKATOPA OueHodHble
cpeacTea AnA
TeKyLLen

aTTectaummn



n/n

OnK-4
Pasgenbl 1-11.
NcxoaHble MON0XKEHUA S1eKTpMUYecTBa 1
mareHTM3ama. MatemaTmMyeckuin annapar
3NeKTPoaMHAMNKN. MUKpOCKonuyeckasa Teopuma
3NEeKTPOMArHUTHbIX ABIEHUI B BaKyyMme.
YpaBHEHMA 31eKTPOMArHUTHOIO NOAA.
locToAHHOE 31eKTPMYECcKoe Noae B BaKyyme
MocToAHHOE MarHMTHOE Mose B Bakyyme.
DNeKTPOMarHuTHble BOJIHbI. M3nyyeHune u
pacceaHue 3N1eKTPOMArHUTHbIX BOJIH.
DNeKTpoAMHAMMKA 3apAL0B M TOKOB B
maTepuanbHbIX cpeax. YpasHeHna Makcsenna B
cpepax. NNocToAHHOE 31eKTpruYecKoe U
MarHuTHoe nose B cpegax. [MoCTOAHHbIN TOK B
cpenax.
KBa3sncTaumoHapHble TOKK 1 NoAs.
DNeKTPOMarHuTHbIE BOJIHbI B Cpeaax.

OMnK-11
Pasgensbl 1-11.
NcxogHble NONOXKEHWUA 31eKTPUYecTsa 1
mareHTMama. MatemaTmMyeckuin annapar
3aNeKTpoaMHaMUKKN. MUKpOCKonnyeckasa Teopumsa
3N1EKTPOMArHUTHbIX ABNEHUI B BaKyyMe.
YpaBHEHWA 3/1€KTPOMarHMTHOro Nons.
MNocTOAHHOE 3NeKTPUYECKOE NoJie B BaKyyme
lNocToAHHOE MarHMTHOE nose B BaKyyme.
DNeKTPOMArHUTHbIE BO/HbI. M3nydeHune n
pacceaHue 3/1eKTPOMArHUTHbIX BOJH.
DNeKTpoAMHaMMKa 3apAL0B U TOKOB B
maTepuanbHbIX cpedax. YpasHeHna Makcsenna B
cpepax. [ocToAHHOE aneKTpUYecKoe u
MarHuTHOe nojie B cpenax. MOCTOSAAHHbIN TOK B
cpepax.
KBasucraumoHapHble TOKM 1 nons.
DNIeKTPOMArHUTHbIE BOJIHbI B Cpesax.

Pasaenbl AMcumMnanHbl (Moaynm) Koga,

KoOoMneTeHunn

OMnK-4.6

OnkK-11.1

Koa
MHOMKaTopa

KoHTponbHaA
paboTa,
nabopaTtopHble
paboTbl

KoHTponbHaa
paboTa,
nabopaTtopHble
paboTbl

OueHouHble
cpeAcTea ana
TeKyLLen
aTTecTtaumm



4 OlnK-11 OMnK-11.2 KoHTponbHasA

Pasgenbl 1-11. pabora,
McxoaHble NONOXKEHNA SNeKTpuYecTsa 1 nabopaTopHbie
MareHTM3ma. MaTematnyeckuin annapat paborbi

3N1EKTPOAMHAMMKM. MUKPOCKONMUYECKan Teopus
3/1EKTPOMarHUTHbIX ABJEHUI B BaKyyMme.
YpaBHEHUA 3/1eKTPOMarHMTHOro Nons.
MoCTOAHHOE 3/1EeKTPUYECKOe NoJie B Bakyyme
MoCcToAHHOE MarHUTHOE MoJie B BaKyyMe.
dNeKTpoMarHuUTHbIe BOJHbI. M3aydeHune u
paccesHune 3N1eKTPOMarHUTHbIX BOJH.
dNeKTpoAMHaMMKa 3apAA0B M TOKOB B
mMmaTepuanbHbIX cpeaax. YpasHeHus Makceenna B
cpenax. MocTosHHOE 31eKTpUYeckoe u
MarHuTHoe noJsie B cpeaax. [MocTosAHHbIN TOK B
cpepax.

KBasucraumoHapHble TOKM 1 NoAs.
dNeKTpoMarHMTHbIE BO/HbI B Cpeaax.

MpomeXKyTouHana aTTecTauma

dopma KOHTPOAA - IK3aMeH

OugeHoYHble cpeacTBa A8 NPOMEXKYTOYHOM aTTecTaumnm

Komnnekt KUM

20 Tunosblie OLEeHOYHbIe CPeACTBA U MeToAUYECKMe maTepuanbl, onpeaenalowme npoueaypbioLeHUBaHUA
20.1 TeKywmit KOHTPO/Ib yCNEBAaeMOCTH

TeKyLWmii KOHTPO/Ib YCNEBAEMOCTM MO AUCLUMNINHE OCYLLECTBAAETCA C MOMOLLbIO C/IeAyHOLWMX OLEHOUYHbIX CPeACTB:
KOHTpO/IbHaA paboTa.

Mpumepbl 3a4aHUI AN KOHTPOJIbHbIX paboT:

KoHTposibHasA paboTta Ne 1

BapuaHT No 1

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

3apaHue 2. (10 6anno8) Ynpoctute BbiparkeHue grad|[a, r]| 2

, T4e a=const, r - paanyc-BeKkTop.

3agaHue 3. (15 6annos) Boiuncaute grad u, ecnm u=(a ,b, r), rae a ,b=const, r - pagnyc-sektop. 3agaxue 4. (15
6ann08B) Haante UMpPKyAsaLMIO BEKTOPHOTO nona a(r)=-yi+xj+10k Baonb okpy»KHOCTM X 2 +y 2 =1, z=0. Obxop,
KOHTYpa NPOU3BOAUTCA B MOOKUTENIbHOM HaMpPaBAEHUMN.

OnucaHne TeXHONOTUKN NPOBeAEHUA: KOHTPOJIbHAA paboTa NPOBOAUTCA B MMCbMEHHOW GOpMe 1 COCTOUT U3 YeTbipex
3aZlaHNI, NPUMEpPbI KOTOPbIX YKa3aHbl Bbille. Ha ee BbINOHEHME AaeTca 2 aKaJeMUYeCcKmX Yaca.

TpeboBaHMsA K BbIMOJHEHMIO 3a4aHUIN (MM LLKAIbl U KPUTEPUW OLEHMBAHMA): 3@ YCMELUHOE BbINOJIHEHME 334aHUsA
BbICTAB/IAETCA OLEHKA, YKa3aHHas Bbilwe. MaKcmasibHan OLLeHKA 3a pelueHne 3a43a4m CTaBuTcs, ecm paboTa
COAEPKMUT NOMHOE, NOTNUYECKM 06OCHOBAHHOE M aKKYPaTHO 0GOPMIEHHOE peLLEHNE, CONMPOBOXKAAIOLLEECA BCEMU
HeobxoaMMbIMK pacdeTamu. Mpu HaMYMK OLMBOK M He404YETOB, B 3aBUCMMOCTM OT TOTO, HACKO/IbKO OHU MOBANANN
Ha X0[, pelleHun, oLeHKa CHMXaeTca. Ecam yyawmiica gonyckaeT rpybble oWnbKN, 4eMOHCTPUPYSA TEM CaMbiM
HernoHMMaHue cyTv npobnembl M He3HaHMe 6a30BOro matepuana, To CTaBUTCA oueHKa 0 6annos.

20.2 MpomerKyTo4HanA aTrecrauma

MpomexyTovHadA aTTecTauma No AUCLUNINHE OCYLLECTBAAETCA C MOMOLLBIO CAeAYOLWMX OLEHOYHbIX CPeACTB:
Komnaekt KUM.



MNepeyeHb BONPOCOB K 9K3aMeHY:

MecTo 3neKTpPOMarHeTM3ma B COBPEMEHHOM pU3NYECKOM KapTMHe mupa. 1.
OCHOBHble MOHATUA U 3aKOHbI IN1EKTPOANHAMUKN. 2.

NHTerpanbHoe un anddepeHLmnanbHOE NCUUCAEHNE BEKTOPOB. 3.
BeKTopHbI aHanms. 4.

Cuctema ypaBHeHuWI A MakcBeina Kak pesynbTaT 0606WweHMaA aKcnepMmeHTabHbIX paKTopoB. 5.
3aKOHbI a/1eKTpOMarHeTnsma. 6.

DHeprua aNeKTPOMarHMTHoro nonA. 7.

BekTop MoiiTuHra. 8.

EAMHCTBEHHOCTb pelleHus ypaBHeHMI Makcsenna. 9.
dneKTpocTaTucTMyeckoe nose B Bakyyme. 10.

MoteHunan nona. 11.

YpaBHeHue yaccoHa. MpuHumn cynepnosvumnm. 12.

DHepruA afeKkTpocTaTMyeckoro nonq. 13.

Mone Ha BoNbLWKNX PACCTOAHUAX OT CUCTEMbI 3apaaoB. 14.

AnnonbHbIA MOMeHT. 15.

Cucrema 3apALo0B B KBAa3MOAHOPOAHOM BHelwHem none. 16.
MarHuTocTaTucTu4yeckoe nose B Bakyyme. 17.

OcHoBHble ypaBHeHMA. 3akoH buo-Casapa. 18.

MarHuTHbIA MOMEHT. 19.

MarHuTHaA aHeprua NOCTOAHHbIX TOKOB B NOCTOAHHOM BHewHem noae. 20.
YpaBHEHMA oA NOTEHLMAN0B 3NEKTPOMATrHUTHOro nonA. 21.

BonHoBoe ypaBHeHue. 22.

DNEeKTPOMarHUTHbIE BOIHbI. 23,

MnockMe MOHOXpOMATUYECKUE BONHbI. 24.

Monapusauma BoaHbI. 25.

3ana3gpbiBatoLme noTeHumanbl. 26.

N3yyeHne aneKTpoMarHUTHbIX BOSH. 27.

NHTEHCUMBHOCTb U31YYEHNA 31IEKTPOMATHUTHbIX BOH. 28.

SNeKTpuYecKoe ANNOobHOe nsnyyeHume. 29.

PaccesHMe 31eKTPOMArHUTHbIX BOJIH CBOOOAHBIMM U CBA3AHHbIMM 3apsgamu. 30.
McxoaHble MONOKEHMA MAKPOINEKTPOANMHAMMKM. 31.

YpasHeHna Makcsenna B cpepax. 32.

DNeKTpoCcTaTUKa NPOBOAHUKOB. 33.

DNeKTPOoCTaTUKa ANSNEKTPUKOB. 34.

MocTosHHbBIN TOK B cpeaax. 35.

3akoH Oma. 3akoH xoyna-JleHua. 36.

MNocTtoaHHOE marHMTHOe none B cpeaax. 37.

YpaBHeHnAa MakcBensia B KBa3mcTaumMoHapHOM cayyae. 38.
KBasucTaumoHapHble TOKM B IMHENHbIX NPOBOAHMKaxX. 39.
DNIeKTPOMArHMUTHbIE BOJIHbI B ANINEKTPUKAX B OTCyTCTBUE aucnepcum. 40.
Jucnepcns anekTpuyeckom npoHmLaemocTu. 41.

DNeKTPOMarHUTHbIE BOJIHbI B Aucneprupytowmx cpegax. 42. OcHoBbl
cneuunasnbHON TEOPUN OTHOCUTENBHOCTH. 43,

MpuMmepbl TUNOBbLIX KOHTPOJIbHO-U3MEPUTE/IbHBIX MATEPNA/IOB:
KoHTpo/IbHO-M3MepuTenbHbin matepunan Ne 1 1. SHeprus
3NEeKTPOCTaTUYECKOro nons.

2. YpaBHeHUA MakcBenna B cpegax.



KoHTponbHO-U3mepuTenbHbin matepuan Ne 2 1.
YpasHeHue NyaccoHa. MpuHumMn cynepnosmumm.
2. NonAapunsauma BONHbI.

MNpumep KOHTPOJIbHO-U3MEPUTE/IbHOTO martepuana
YTBEPXKOAIO 3aBeayowmi Kadenpoi uModpoBbIX
TEXHONOTUN

C.A. KyprannH
_ . .2021
HanpasneHue noarotosku / cneunanbHoctb 10.03.01 MHpopmaLmoHHasa 6e3onacHocTb
Oncumnnmia 61.0.16 JucKkpeTHaa maTemaTmKa
dopma obyueHus OuHoe
Bug, KoHTponA 3auet
Buga atTectaumn NpomexxyTouHas
KOHTpo/IbHO-M3MepuTenbHbIN maTtepuan Ne 1
1. DHepruAa aNeKTPOoCTaTU4YEeCcKoro nNonA.

2. YpaBHeHua Makcsenna B cpefax.

MNpenopasatennb C.A. 3anpsraes

OnucaHune TeXHOIOTMK NpoBeAeHUA: obyYatowemycsa ciydyaiHbiMm 06pa3oM AaeTCs OAMH U3 3K3aMEHALMOHHbIX

61neToB. 3aTem Ha NOATOTOBKY NpesoCcTaBafaeTcs 3 akageMMUecKMX Yaca. 3a oTBeeHHoe Bpems obyyatowmincs

[OONIXEH MUCbMEHHO BbINOIHUTL 3aAaHua buneTta. Mocne atoro nposoanTca cobecefgoBaHue, B X04e KOTOPOro MoryT

6bITb 334aHbl YTOYHAIOLLME W [ONO/IHUTE/IbHbIE BOMPOChI. MpK ycnewHoM oTBETE Ha A0N0/HUTE/IbHbIe BOMPOChI

obyuatoLLmMiica MoXKeT nosyumTb ot 0 A0 10 AonoAHUTENbHbIX 6aNN0B.

Tpeb0oBaHMSA K BbINOAHEHWNIO 3a4aHWI, LKa/bl U KPUTEPUM OLLEHMBAHUA: MAaKCMMAa/bHas OLLEHKa 3a Kaxgoe 3ajaHue -

25 6annoB. s oueHnBaHUA pe3ynbTaToB 06yYeHUs Ha SK3aMeHe UCMO/b3YyoTCA Cieaytolme NoKasaTenu.

1) 3HaHMe OCHOBHbIX MOHATUM 3N1EKTPOANHAMUKMN U ee METOA0B, KOTOPbIE UCMO/b3YOTCA AANOCTPOEHNA MOAENEN 1
KOHCTPYMPOBaHMA aITOPUTMOB PeLLEHNA MPaKTUYECKUX 3a4a4;

2) 3HaHMe NOCTAaHOBKM KNACCUYECKMUX 3a4aY;

3) 3HaHKWe meToa0B GOPMYIMPOBKM U A0KA3aTE/NbCTBA MAaTEMATUUYECKUX YTBEPHKAEHUI;

4 ') yMeHMe NPUMEHATb METOAb! 3NEKTPOAMHAMMUKN ANA pelleHns 3aaa4 npodeccMoHaibHON AeATeIbHOCTY;

5) ymeHMe NpMMeHATb annapar 3/1eKTPOAMHAMMKN ANA [0Ka3aTebCTBA YTBEPKAEHMI 1 Teopem; 6) BAageHune

HaBblKaMM KBaANMPULMPOBAHHOTO BbIGOPaA M aganTaLMy CYLLECTBYHOLMX METOA0B A1 PELUEHUA NPAKTUYECKMX

33734 peLieHus;

7) BNageHue HaBblIKaMM UCMO/b30BaHNA METOLOB PeLLEHMS KAacCUYeCKMX 3a4a4 3N1eKTPOANHAMUKM AN PeLleHUs

Pa3/IMYHbIX eCTECTBEHHOHAYYHbIX 3a4au.

[lna oueHMBaHMA pe3ynbTaToB 06yYeHUsa Ha IK3aMeHe UCMo/b3yeTca 4-6an/1bHas WKana: KOTAUYHOY,

«XOPOLLIOY», KYAOBNETBOPUTENBHOY, KHEY/10BNETBOPUTEIbHOY.



MpuBenéHHbIe HUMKE 3a4aHMA PEKOMEHAYETCA UCMO/Ib30BaTb NPU NPOBEAEHUN ANAarHocTUYeckux pabor gna

OUEHKU OCTAaTOYHbIX 3HaHMA No aucumnanHe

P®OC_10.03.01 UHhopmauuoHHanA 6e30nacHOCTb

top/MNo ymonyaxnuro ana ®OC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OMNK-1

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-1/0OMNK-1_3nekTpoanHamuka

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-1/0MNK-1_3nektpoanHamuka/OrllK-
1_OnekTpoauHaMMKa_TeCTOBble 3a4aHuA

Tect_1

HanguTte moay/ib HaNpPsXKEHHOCTW 31eKTpocTaTyeckoro nonsa $$E$$ B Touke $$\vec{r}=(1,
0, -2)$$, ecnun hopmyna ons noteHumana umeet sug $$\varphi(\vec{r})=x"2\sin(yz)$$.

MC

Bann no ymonuanuio:| 1

CnyuJaiiHbI nopsagok oTeetos|[1a

HymepoeaTtb BapuaHTbl oTBeTOB?|0

LWTpad 3a kaxayro HenpaBUNbLHY nonbITKy:(33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




HanouTte moayfib HaNpsaXXEeHHOCTY 31eKTpocTaTyeckoro nonsa $$E$$ B Touke $$\vec{r}=(1,
0, -2)$$, ecnu hopmyna ana noteHumnana umeet sug $$\varphi(\vec{r})=x"2\sin(yz)$$.

MC

Bann no ymonuaHuto:

1

Cny4yalHbINn NOpPSAAOK OTBETOB

Ha

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NOMNbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

100

T|@(MImMm|O|O|D >4
S (OB W kO IN

7

OO |O|OC|[|O| O] O

O6LWmn oT3bIB K BONpPOCY:

\[na no6oro npaBUIbLHOro oTBeTAa: Balu oTBET BEPHbIN.

[1nsa no6oro HenpaBuUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUINbHbIX

oTtBeTOB ([Moacka3ska 1): Het

Ypoanutb HEKOpPpPEeKTHblIe OTBEeTbl

(Moackaska 1): Het

Terun:

[lo3sonsem 6bI6U,Oamb OOUH UIlU HECKOJIbKO ripaeursibHbIX omeemoe u3 3a0aHHOo20 criucka.
(MC/MA)

Tect_10

YacTuua maccon $$ms$$ v 3apsanom $$9$$ oBmxKeTCA B 0GHOPOOHOM 3/IEKTPUYECKOM Mone
$$\vec{E}$$. Kak M3MEHNTCA UHTEHCMBHOCTb 3JIEKTPUYECKOTr0 ANMOSBHOIO N3JTYHEHUS, €CN
Maccy YacTuubl YBEANYUTL B 3 pa3a?

Bann no ymonyaHuio:

Cny4yalHbIN NOPSANOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUIbHYHO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YacTuua maccon $$ms$$ v 3apsanom $$9$$ oBmxKeTCA B 0OGHOPOLHOM 3IEKTPUYECKOM Mone
$$\vec{E}$$. Kak M3MEHNTCA UHTEHCUBHOCTb INEKTPUYECKOr0o ANMOBHOI0 U3NYYEHUS, eCK
Maccy YaCTuubl yBeINYUTL B 3 pasa?

MC

Bann no ymonuaHuio:| 1
CnyuaitHbIf nopsgok oteeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTpadp 3a kaxayro HenpaBUMbHYO NonbITKy:(33.3
ID-HOMep:
# OT1BeTbI OT3bIB OueHka
A. YBenmM4uTCs B 3 pasa 0
B. YBenmyuTcs B 9 pa3s 0
C. YBenuyutcs B 27 pa3 0
D. YBenumyutcs B 81 pa3 0
E. YMeHbLUUTCS B 3 pa3a 0
F. YMeHbLWWTCA B 9 pa3 100
G. YMeHbWwuTCa B 27 pas 0
H. YMeHbwuTcA B 81 pas 0
06w oT3bIB K BONpOCY:
\Ana no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/IbHbIN.
Moackaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX H
eT
oTtBeTOB ([Moackaska 1):
YaanuTb HeKOppeKTHbIe OTBETbI H
eT
(Moacka3ska 1):
Terun:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
Tect_11
YacTuua maccon $$ms$$ v 3apsanom $$9$$ asumxeTcsa co ckopocTblo $$\vec{v}$$ B
0[HOPOAHOM MarHWTHOM nose $$\vec{B}$$. Kak M3MEHNTCH UHTEHCUBHOCTL 3NeKTpuyeckoro MC
ANNOABHOr0 U3Ny4eHUs, €CNIM CKOPOCTb YaCTuMLbl YMEHbLINTL B 2 pa3a?
Bann no ymonuaHuio:|1
CnyvanHbii nopsgok oteetos|[la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxxayro HenpaBusbHYO NonbITKy: 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YacTuua maccon $$ms$ v 3apanom $$9$$ aeumxeTca co ckopocTelo $$\vec{v}$$ B
0[HOPOAHOM MarHUTHOM nose $$\vec{B}$$. Kak M3MEHNTCH MHTEHCUBHOCTL 3NneKTpuyeckoro MC
ANNOABLHOI0 U3y4eHUS, €C/IM CKOPOCTb YaCTuWLbl YMEHbLINTL B 2 pa3a?

Bann no ymonuaxuio:| 1
CnyuaiHbii nopsagok oreetoB|[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTpadp 3a kaxayro HenpaBUNbLHY NonbITKy:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHka
A. YBenm4uTCs B 4 pasa 0
B. YBenmyutcs B 16 pa3 0
C. YBenm4uTcs B 64 pasa 0
D. YBenmyuTcs B 256 pa3s 0
E. YMeHbLUUTCS B 4 pa3a 100
F. YMeHbWwuTCA B 16 pas 0
G. YMeHbLWUTCA B 64 pa3 0
H. YMeHbLWUTCA B 256 pa3 0

06w oT3bIB K BONpOCY:
\Ana no6oro npaBUIIbLHOrO oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moackaska 1:
Moka3aTb KONU4ecTBO npaBUIbHbIX H
eT
otBeToB ([Moackaska 1):
y,qanmb HEKOpPpPEeKTHblIe OTBEeTbl H
eT
(Moacka3ska 1):
Terun:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO rpasursibHbIX 0meemos U3 3adaHHO20 CrilcKa.
(MC/MA)
TecT_12

YacTuua maccon $$ms$$ v 3apsaom $$9$$ oBvxeTCa noa 4enNcTBMEM CUJIbI, U3MEHSAIOLLENCS

no 3akoHy $$F(t)=F {0}\exp{(-5t)}$$. CKONbKO 3HEPrumn oHa NOTPATUT Ha AUMNOSbHOE MG

n3nyvyeHune 3a spems $$t$$ ot $$0$$ oo $$+\infty$$?

3ameyaHue. OTBeT pganTte B CI'C.

Bann no ymonuaHuio:| 1

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




YacTuua maccon $$ms$$ v 3apsanom $$9$$ oBvxeTca noa encTeneM CUbl, U3MEHAIOLLENCS
no 3akoHy $$F(t)=F {0}\exp{(-5t)}$$. CKONbKO 3HEpPrum oHa NOTPaATUT Ha AUMNOIbHOE

n3ny4veHue 3a spemMs $$t$$ ot $$0$$ o $$+\infty$s$?

3ameyaHue. OTBeT pante B CI'C.

MC

Bann no YMON4YaHUO:

1

Cny4yalHbIN NOpPsAfOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpadp 3a kaxayro HenpaBUnbHYO NonbITKy:(33.3
ID-HOMep:
# OT1BeTbI OT3bIB OueHKa
A. $$\frac{q"2 F_{O}’\Z}{15m’\2 100
c"3}$%
B. $$\frac{q™4 F_{0}"2}{15m~"2 0
c"3}1$%
C. $$\frac{2q”2 F_{0}"2}{15m~"2 0
c"3}1$%
D. $$\frac{29™4 F_{0}"2}{15m~"2 0
c"3}1$%
E. $$\frac{209"2 F_{0}~2}{3m"2 0
c"3}$$
F. $$\frac{209™4 F_{0}"2}{3m"2 0
c"3}$$
G. $$\frac{29”2 F_{0}"~2}{3m~"2 0
c"3}$%
H. $$\frac{29™4 F {0}"~2}{3m~"2 0
C"3}$$
O6LWMI1 OT3bIB K BONPOCY:
[lnsa no6oro npaBunbHOro oTBeTa: Baw oTBeT BEPHbIN.
[insa no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/bHbIN.
Moackaska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX Het
oTtBeTOB ([Moacka3ska 1):
YpanuTbs HeKoppeKTHble OTBeTbI Het
(Moackaska 1):
Tern:
lMo3eonssem ebibupamb 0OUH UMU HECKOJbKO rpasusibHbIX 0meemos u3 3a0aHHO20 CruckKa.
(MC/MA)
Tect_13
YacTuua maccon $$ms$$ v 3apanom $$9$$ oBvxeTCA NoL SeNCTBUEM 3NEKTPUYECKOr0 Noss,
n3MeHsoLerocs no 3akoHy $$E(t)=E_{0}/(1+t)$$. CKONbKO 3HEpPrum oHa NOTPaTUT Ha MG

AVMN0JIbHOE u3nyyeHne 3a Bpems $$t$$ ot $$0$$ 0o $$1$$ ¢?

3ameyaHue. OTBeT pante B CI'C.




Bann no yMmon4yaHuio:

Cny4yanHbIN NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl otBeToB?|0
Wrpad 3a kaxayro HenpaBUnbHyto nonbITky:| 33.3
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A. $$\frac{q"2 E_{0}"2}{3m"2 0
c"3}%%
B. $$\frac{q™4 E_{0}"2}{3m"2 100
c"3}%%
C. $$\frac{4q™~2 E_{0}"2}{3m"2 0
c"3}%%
D. $$\frac{4q™4 E_ {0}"~2}{3m"2 0
c"3}1$%
E. $$\frac{89"2 E_{0}~2}{9Im"2 0
c"3}1$%
F. $$\frac{8q™4 E_{0}"~2}{9Im"2 0
c"3}1$%
G. $$\frac{29"2 E_{0}"2}{3m"2 0
c"3}%%
H. $$\frac{29"4 E_{0}"2}{3m"2 0
c"3}%%
06w oT3bIB K BONpOCY:
lnsa no6oro npaBunbLHOro oTeeTa: Bal oTBET BEPHbIN.
Ana no6oro HenpaBuUNbLHOro oTBeTa: |Ball OTBET HEMPABW/IbHbIN.
Mopckaska 1:
MokasaTb KONMYECTBO NPaBUNbHLIX Het
oTtBeTOB ([Moackaska 1):
YoanuTb HeKOppeKTHbIe OTBEeTbI Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
TecT_14
KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecnun npu amnantyae Hanps>keHna 220B Ha Hem .
BO3HMKaeT TOK amnauTyaon 44A? Yactota nepemeHHoro Toka $S\nu=50SS Iu,.
Bann no ymonuaHuio:|1

Cny4yalHbIN NOPSANOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecnun npu amnantyae Hanps>keHna 220B Ha Hem
BO3HMKaeT TOK amniuTyaon 44A? YactoTta nepemeHHoro Toka $S\nu=50SS$ I,

MC

Bann no ymonuaHuto:

1

Cny4yanHbIN NOPSAOOK OTBETOB

[a

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

SS\frac{1H{500\pi}$$

100

$$\frac{1}{200\pi}$$

$$\frac{1}{50\pi} $$

$$\frac{1}{2\pi}$$

$$500\pi$$

$$200\pi$$

$$50\pi$$

IT(@M|mMm|O|0O|D|>|x

$$2\pis$

RN EBHE=BE=BE=BE=

O6LwWmMi1 OT3bIB K BONPOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KONn4ecTBO npaBUNbHbLIX

oTBeToB ([Moackaska 1): Her

Yaanutb HEeKOPpPEeKTHbIe OTBeThl

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)

Tect_15

KakoBa MHAYKTUBHOCTb KaTywKu SSLSS, ecav npu amnantyge HanpsxeHua 100B Ha Helt
BO3HMKaeT TOK amnanTyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS$ ',

MC

Bann no ymonyaHuio:

Cny4yalHbIN NOPSANOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




KakoBa MHAYKTUBHOCTb KaTywKku SSLSS, ecam npu amnantyae HanpsaxeHua 100B Ha Helt
BO3HMKaeT TOK amnauTyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS$ ',

MC

Bann no ymonuaHuto:

1

Cny4yanHbIN NOPSAOOK OTBETOB

[a

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

SS\frac{1H50\pi}$S

$$\frac{1}{20\pi} $$

100

$$\frac{1}{5\pi}$$

$$\frac{1}{2\pi}$$

$$50\pi$$

$$20\pi$$

$$5\pis$

IT(@M|mMm|O|0O|D|>|x

$$2\pis$

[N E=NIEKNE=JE=lEK=]

06K OT3bIB K BONPOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb Konn4yecTBo npaBUNbHbIX

oTBeToB ([Moackaska 1): Her

Yaanutb HEeKOPpPEeKTHbIe OTBeThl

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)

TecTt_2

HanouTte moay/ib HANPSAXXEHHOCTY 31eKTpocTaTMYeckoro nons $$E$$ B Touke $$\vec{r}=(3,
0, -4)$$, ecnun chopmyna onsa noteHumana umeet sug $$\varphi(\vec{r})=r"3%$$.

MC

Bann no yMmon4dyaHuio:

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYH NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




HanouTte moayfib HaNpsXKEHHOCTY 31eKTpocTaTmyeckoro nonsa $$E$$ B Touke $$\vec{r}=(3,
0, -4)$$, ecnu hopmyna ana noteHumana umeet sug $$\varphi(\vec{r})=r"3%s.

MC

Bann no ymonuaxuio:| 1
CnyuaitHbIi nopsgok oteeToB|/[la
HymepoBaTb BapuaHTbl otBeToB?|0
LWTtpad 3a kaxaylo HenpaBunbHYO nonbITky:(33.3
ID-HOMep:

# OT1BeTbI 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

O6LWmn oT3bIB K BONpPOCY:
\[na no6oro npaBUIbLHOro oTBeTAa: Balu oTBET BEPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
Moackaska 1:
Moka3aTb KONIM4ECTBO NPaBUNbHbIX H
eT
oTtBeTOB ([Moacka3ska 1):
YAaanuTb HeKOoppeKTHbIe OTBeTbI H
eT
(Moackaska 1):
Tern:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO paesursibHbIX 0meemos U3 3adaHHO20 CrilcKa.
(MC/MA)
TecT_3

3apag $$q_1=2%$$ HaxoanTca B Touke $$\vec{r}_{1}=(-1, -2)$$, 3apsan $$9_2=-4$%

HaxoaunTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hanante moaynb HanpsXKeHHOCTH MC

anekTpocTaTuyeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$$.

3ameqaHue. Bce BennymHbl faHsl B CI'C.

Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpad 3a kaxaylo HenpaBUnbHYO NonbITKy:(33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




3apan $$q_1=2$$ Haxoautcs B Touke $$\vec{r}_{1}=(-1, -2)$$, 3apan $$q_2=-4$$
HaxoaunTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hanante moaynb HanpsXKeHHOCTH MG
anekTpocTaTnyeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$$.
3ameqaHue. Bce BennymHbl fadsl B CI'C.

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO NonbITKy:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHKa
A $$\approx 0.11$$ 100
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$$ 0
H. $$\approx 0.78$$ 0

06w oT3bIB K BONpOCY:
ns no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[insa noboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Mopackaska 1:
Moka3aTb KONMM4YecTBO npaBUINbHbIX HeT
otBeToB ([Moackaska 1):
YoanuTb HeKoppeKTHble OTBeTbI HeT
(Moacka3ska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO MpaesursibHbIX 0meemos U3 3adaHHO20 CrilcKa.
(MC/MA)
TecT_4

3apagbl $$q_1=1%$$%, $$q 2=-2%$%, $$q_3=3%9$, $$9 4=-4$$ HaxoQATCA B YeTbIpex

nocsiefoBaTesbHbIX BEPLUMHAX KBafpaTa Co CTopoHon $$a=2%$$. Hangnte Mmoaynb BEKTOPA MG

Hanps»>keHHoCTK $$E$$ B ero LeHTpe.
3ameyaHue. Bce Benn4mHbl gadsl B CI'C.

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTtos|/[la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxayr HenpaBUMbHY nonbITKy:(33.3
ID-HOMep:
# | OTBeThI | OT3biB OueHka




3apagbl $$q_1=1%$$%, $$q_2=-2$%, $$q_3=3%9%, $$9_4=-4$$ HaxonATCA B YeTbIpex
nociiefoBaTesbHbIX BEPLUMHAX KBaZpaTa Co CTopoHoM $$a=2%$$. Hangnte Moaysb BEKTOpa

Hanps»xeHHocTn $$E$$ B ero LeHTpe. MC

3ameyaHue. Bce BennyunHbl aaHel B CI'C.
Bann no ymonuyaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO NonbITKy:(33.3
ID-HOMep:

# OTBeTLI OT13bIB OueHka
A $$\approx 1.4$$ 100
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. $$\approx 5.6$$ 0

06w oT3bIB K BONpOCY:

\[na no6oro npaBUIIbLHOrO oTBeTa: Bal oTBET BEPHbIN.

[insa noboro HenpaBWNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KonnyecTBO npaBUNbHbIX HeT

otBeToB ([Moackaska 1):

YoanuTb HeKoppeKTHble OTBeTbI H

eT

(Moacka3ska 1):

Tern:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
Tect_S

HanguTte noTeHuman anekTpocTaTnyieckoro nonsa $$\varphi$$ B LeHTpe aAncka paanycom

$$a=3%$9$, no kKoTOpOMYy pacnpeneneH 3apsag ¢ NOBEPXHOCTHOM NAOTHOCTL $$\sigma=>5r$$

($$r$$ - paccTosHME 4O LLeHTpa). MC
3ameyaHue. Bce BenuyunHbl gaHel B CI'C. Mpegnonaraetcsd, 4to $$\varphi\rightarrow 0$$ npu

$$\vec{r} \rightarrow \infty$$.

Bann no ymonuanuio:| 1

Cnyu4anHbI NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxayr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3LIB

OueHka




HanouTte noTeHUMan anekTpocTaTnieckoro nonsa $$\varphi$$ B LeHTpe Ancka pagunycom
$$a=3%$$, No KOTOpOMY pacnpeneneH 3apsag C NoBepPXHOCTHOW NAOTHOCTb $$\sigma=>5r$$

($$r$$ - paccTosiHMe 4O LeHTpa). MC
3ameyvaHue. Bce BennymHbl faHel B CI'C. NMpeanonaraetcs, 4to $$\varphi \rightarrow 0$$ npwu
$$\vec{r} \rightarrow \infty$$.

Bann no ymonuaHuio:|1

Cny4yanHbIN NOPSAOK OTBETOB

[a

HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO nNonbITKy:(33.3
ID-HOMep:

# OTBeTbI OT13bIB OueHka
A $$45\pi$$ 100
B $$23\pi$$ 0
c. $$31\pis$ 0
D. $$56\pi$$ 0
E. $$37\pis$ 0
F $$70\pi$$ 0
G. $$100\pi$$ 0
H. $$108\pi$$ 0

06w oT3bIB K BONPOCY:
\Ana no6oro npaBUNLHOro oTBeTa: Bal oTBET BEPHbIN.
Ana no6oro HenpaBuNbLHOro oTBeTa: |Ball OTBET HEMPABWU/IbHbIN.
Mopckaska 1:
NMoka3aTb Konn4yecTBO npaBUINbHbIX H
eT
oTBeToB ([Moackaska 1):
YoanuTb HeKoppeKTHble OTBeTbI H
eT
(Moacka3ska 1):
Tern:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
TecT_6

3apsa $$Q=12%$$ paBHOMepHO pacnpeaeneH no NoBepxHocTu chepbl paanycom $$R=10$$. B
LEHTp cepbl LONOMHNTENBHO NOMELLEH 3apsag BenndnHon $$9=8%$. OnpenennTte 3HavyeHune

HaNPS>XEHHOCTW 31eKTpoCcTaTMYeckoro nonsa $$E$$ Ha paccTodaHnm $$r=2%$$ oT LeHTpa MC
cepsl.
3ameyaHue. Bce BennyunHbl aaHbl B CI'C,

Bann no ymonuanuio:| 1

Cny4anHbIN NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOmMep:

# | OTBeThbl | OT3LIB

OueHka




3apsn $$Q=12%$$ paBHOMepHO pacnpeneneH no noBepxHocTu chepbl pagnycom $$R=10$$. B
LEeHTp cdepbl LONOMHUTENBHO NOMeLleH 3apag BenmdnHon $$9=8%$. OnpenenuTte 3HavyeHune

HaNpPSXXEHHOCTUN 3N1eKTpoCcTaThYeckoro nons $$E$$ Ha paccTodaHum $$r=2%$$ ot LeHTpa MC
ctepsbl.
3ameyaHue. Bce BennymHbl gaHbl B CI'C,

Bann no ymonuaHuio:|1

Cny4yanHbIN NOPSAOK OTBETOB

[a

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxkayro HenpaBUIbHYIO NOMNbLITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

100

T|O(MIMIO|O | |> g
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06w oT3bIB K BONPOCY:

\Ans no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

Ana no6oro HenpaBuNbLHOro oTBeTa: |Ball OTBET HEMPABWU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

Yaanutb HEeKOPpPEeKTHbIe OTBeThl

(Moacka3ska 1): Het

Teru:

[Mossonssem ebibupams 0OUH UMU HECKOMBLKO MpasuslbHbIX 0meemos U3 3adaHHo20 CriucKa.

(MCIMA)

Tect_7

llaHa 6eckoHeYHas naockasa nanTa TonwmHon $$d=3$$. Mo Hel pacnpeneneH 3apsa C
0bbeMHoM NNOTHOCTLI0 $$\rho=4$$. OnpenennTe 3Ha4YeHNE HaNPSXKEHHOCTN
anekTpocTaTudeckoro nons $$E$$ Ha paccTosaHun $$r=2%$$ oT cepeamnHbl NANTLI.

3ameyaHue. Bce BennyunHbl aaHbl B CI'C,

MC

Bann no yMmon4dyaHuio:

Cnyu4anHbI NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxayr HenpaBUIIbHYI NONbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3LIB

OueHka




llaHa 6eckoHey4Has Naockas nanTa TonwmHon $$d=3$$. Mo Hen pacnpeneneH 3apag C
obbemHon NAoTHOCTLIO $$\rho=4$$. OnpenennTe 3Ha4YeHNE HaNPSIKEHHOCTH

aNleKTpocTaTmyeckoro nons $$E$$ Ha paccToaHum $$r=2%$$ oT cepeanHbl NANTHI. MC

3ameyaHue. Bce BennyumHbl gadel B CI'C.
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO NonbITKy:(33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A $$24\pis$ 100
B. $$12\pigs 0
< $$48\pi$$ 0
D. $$10\pi$s 0
E. $$5\pi$$ 0
F. $$20\pi$$ 0
G. $$40\pi$$ 0
H. $$16\pi$s 0

06w oT3bIB K BONpOCY:

\[na no6oro npaBUIIbLHOrO oTBeTa: Bal oTBET BEPHbIN.

[insa noboro HenpaBWNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HeKOppeKTHbIe OTBEThI

(Moacka3ska 1): Het

Teru:

lMossonssem ebibupams 0OUH UU HECKOMBLKO npasusibHbIX 0omeemoes U3 3adaHHO20 CriucKa.

(MCIMA)

TecT_8

3apag $$9_1=2$$ HaxoguTca B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsaa $$q 2=-4$$
HaxoauTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hangnte gmunonbHbin MOMeHT $$\vec{d}$$ 3Ton
CUCTEMBI.

3ameyaHue. Bce BennyunHbl aaHbl B CI'C,

MC

Bann no yMmon4dyaHuio:

Cnyu4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxayr HenpaBUIbHYI NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




3apag $$q_1=2$$ HaxoonTca B Touke $$\vec{r} {1}=(-1,-2)$$, 3apsan $$q 2=-4$$
HaxoauTcs B Touke $$\vec{r} {2}=(2, -3)$$. Hangute gmunonbHbin MoMeHT $$\vec{d}$$ sTon
CUCTEMBbI.

3ameyaHue. Bce Benn4yunHbl gaHbl B CI'C.

MC

Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOB?|0
LWTpadp 3a kaxayro HenpaBUnbHYO NonbITKy:(33.3
ID-HOMep:

# OT1BeTbI OT3bIB OueHKa
A $$(-10, 8)$$ 100
B. $$(10, 8)$$ 0
c. $$(-10, -8)3$% 0
D. $$(10, -8)$$ 0
E. $$(-8, 10)$$ 0
F. $$(8, 10)$$ 0
G. $$(-8, -10)$$ 0
H. $$(8, -10)$$ 0

06w oT3bIB K BONpOCY:
\na no6oro npaBUIbLHOrO oTBeTAa: Bal oTBET BEPHbIN.
[insa noboro HenpaBWNbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.
Mopckaska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX H
eT
oTtBeTOB ([Moackaska 1):
YAanuTb HeKOppeKTHble OTBeTbI H
eT
(Moacka3ska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
TecT_ 9

dneKTpocTaTUYecKoe rnoJsie Ha 60/bLIOM PacCTOAHMMN $$r$$ OT HEKOTOPON CUCTEMBI 3apAL0B

ONMCbIBaeTCA NPUBANKEHHON (HOPMYION

$$\varphi(\vec{r}) \approx \frac{8}{r}+\frac{12x-5y}{r~3}$$. MC

OnpepennTte MoAy/b ee ANNObHONO MOMeHTa $$d$$.

3ameyaHue. Bce BennyumHbl gadel B CI'C.

Bann no ymonuanuio:| 1
CnyvaitHbIf nopsgok oteeToB|/[la
HymepoBaTb BapuaHThbl oTBeTOB?|0
LWTpad 3a kaxayro HenpaBUNbHYIO NonbITKy: 33.3
ID-Homep:
# | OTBeThHI | OT3biIB OueHka




dnekTpocTaTU4eckoe none Ha 6obLoM paccTosHUN $$r$$ OT HEKOTOPOW CMCTEMbI 3apALO0B
ONMCbIBaETCA NPUBAVKEHHON (hOPMYION

$$\varphi(\vec{r}) \approx \frac{8} {r}+\frac{12x-5y }{r~3}$$. MC

OnpenenuTte Moay/ib ee AMnosibHOro MmoMeHTa $$d$$.

3ameyaHue. Bce BennynHbl gaHbl B CI'C.

Bann no ymonuaHuto:

Cny4yanHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

$$13%$

100

$$7$$

$$3%%

$$12$$

$$5%%

$$8$%

$$16$$

IT(@(MMmMm|O|O | |> s

$$15%$

O|J]OoOo|O|]OC|O|O|O

O6LWMi1 OT3bIB K BONPOCY:

\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

Ansa nio6oro HenpaBWUINbHOro oTBeTa:  |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO N paBUNbHbIX

oTtBeTOB ([Moacka3ska 1): Her

YAanuTb HeKOppeKTHbIe OTBEThI

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.

(MCIMA)

top/MNo ymonuyauuro ana ®OC_10.03.01 UHdopmaumoHHasn
6esonacHocTb/OlNK-1/0OMNK-1_3dnekTpoanHamuka/OrlK-
1_dnekTpoanHamMmuKa_3aAaHUA C KOPOTKUM OTBETOM

kopoTkumn_1

Mo amcky pagunycom R = 1 pacnpeneneH 3apaj C NOBEPXHOCTHOW MJIOTHOCTLIO 0 = 3r/m, raer
- paccTosiHMe [0 LeHTpa Ancka. Onpenennte ero nofHbIn 3apag. Bce senndnHel gaHbl B CI'C.




Bann no ymonuaxuio:| 2
YyBCTBUTENLHOCTb K peructpy:|HeT
LWTpadp 3a kaxayro HenpaBUNbHYO NonbITKy:(33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
2 100
06w OT3bIB K BONpPOCY:
Mopacka3ska 1:
Teru:
Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [ycmbie omeemab! He
6ydym ucrionb3ogamscs. CuMB0IT «*» MOXHO UC0/Ib308amb 8 Kadyecmee wabrioHa,
coomeemcmeytouiezo obbiM cumeonam. Nepeabiti nodxodsawuti omeem 6ydem
ucrnonb3o08ambcs 0151 onpedesieHusi OUEeHKU U 0m3biea.
KOPOTKMKN_2
MoToK BEKTOpPa HanpsXXeHHOCTU E 31eKTpoCcTaTMYeCKOro nojs B CTOPOHY BHELLUHEN HOPMaaun
yepes HEKOTOPYIO 3aMKHYTYIO MOBEPXHOCTb paBeH 121. Kakoi CyMMapHBbIii 3apsa HaxoauTtes [SA
BHYTPM 3TON NOBEPXHOCTU? Bce BennymHbl gaHel B CI'C.
Bann no ymonuaHuio:| 2
YyBCTBUTENLHOCTH K peructpy:|Het
Wrpad 3a kaxayr HenpaBuIbHYO nonbITKy:| 33.3
ID-HOMep:
OTBeTbI O13bIB OueHka
3 100
O6LWmMI OT3bIB K BONpPOCY:
Moackaska 1:
Teru:
Bam Heobxod0umo yka3ampb xomsi 6bl 0OUH 803MOXHbIU omeem. [lycmbie omeemsl He
6ydym ucrnionb3osamscs. CuM80I1 «*» MOXHO UCI0/Ib308amb 8 Kadyecmeae wabrioHa,
coomgemcmeyrowieao rrobsiv cumeonam. Nepabiti nooxodswut omeem b6ydem
ucrnonb3o8ambcs 0151 orpedenieHusi OUeHKU U 0m3biea.
KOpPOTKUM_3
B0 CKOJIbKO pa3 yBEANYUTCA MarHUTHBIN MOMEHT KBaAPaTHOrO KOHTYpa C TOKOM, eC/in ero SA
CTOPOHY YBENYUTL B 5 pas?




Bann no ymonuaHuio:| 2

YyBCTBUTENLHOCTL K peructpy:|HeT

LWTpadp 3a kaxayro HenpaBUNbHYO NonbITKy:(33.3

ID-HOMep:

OTBeTbI

OT3bIB OueHka

25

100

06w O0T3bIB K BONPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [ycmbie omeemabl He
6ydym ucrionb3ogamscs. CuMB0IT «*» MOXHO UC0/Ib308amb 8 Kadyecmee wabrioHa,
coomeemcmeytouiezo obbiM cumeornam. Nepebil nodxodswut omeem 6ydem
ucrnonb3o08ambcs 0151 onpedesieHusi OUEeHKU U 0m3biea.

KopoTkun_4

Knpxroda?

HekoTopas anekTpnyeckas Lemnb NOCTOSHHOrO TOKa coaepXuT 12 y3noB. CKoNbKO
HEe3aBUCKMBbIX YPaBHEHWUI MOXXHO COCTaBUTb AJ1S1 3TUX Y3/10B, MNOJIb3YACb NPaBUIaMm SA

Bann no ymonuaHuio:| 2

YyBCTBUTENLHOCTL K peructpy:|HeT

Wrpad 3a kaxayro HenpaBuIbHYO nonbITKy:| 33.3

ID-HOMep:

OTBeTbI

OT3bIB OueHka

11

100

O6LWmMI OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxod0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omeem. [1ycmblie omeembi He
6ydym ucrnionb3osamscs. CuM80I1 «*» MOXHO UCI0/Ib308amb 8 Kadyecmeae wabrioHa,
coomgemcmeyrouweao rrobsiv cumeonam. lNepsbiti nooxodsuwut omeem 6ydem
ucrnonb3o8ambcs 011 onpedesieHusi OUEeHKU U om3blea.

top/Mo ymonuyanuto ana »OC_10.03.01 UncbopmaumoHHan
6e3onacHocTb/OlNK-1/0MNK-1_3nektpoanHamuka/OrllK-
1_dnekTpoanHaMmuka_3aAaHus C pa3BepHYTbIM OTBETOM

pa3BepHyTbin_1

Cuctema ypaBHeHUn MakcBenna B Bakyyme (B andepeHLnansHOM BUAE).

ES




Bann no ymonyaHnuio:|3
dopmar oTBeTa: HTML-
pedakTop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:|15
PaspewmnTs BrnoxeHus:| 1
Tpebyemoe uncno enoxenui:|0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLlabnoH oTBeTa MUHdopmauusa onsa oueHMBaroLWmx
O6LWuMi1 OT3bIB K BONpPOCY:
Teru:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egsecmu mekcm. Omeem O0/KeH
6bImb oueHeH rnperiodasamersieM 8Py4HY!O.
pa3BepHyTbInN_2
CucTeMa ypaBHeHUn Makceenna B cpefie 8 BEHD-thopme (B anddepeHumanisHom suae). [ES
Bann no ymonuanwuio:| 3
dopmar oTBeTa: HTML-
penakTop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:15
PaspewunTs BnoxeHus:|1
Tpebyemoe uncno Bnoxenui:|0
Pa3peweHHble TUNbI hannos:
ID-HOMep:
LLla6noH oTBeTa UHdopmauusa ana oueHMBaroLWmx
O6LWMI1 OT3bIB K BONPOCY:
Teru:
Honyckaem 8 omeeme 3acpy3ums ¢haln u/unu eeecmu mexkcm. Omeem OO/mKeH
6bImb oueHeH npernodasamerieM 8py4HYIo.
pa3BepHyTbin_3
YpaBHeHUs MakcBenna oas 31eKTPoCTaTUYeCKoro noss B Bakyyme (B ES

angdepeHLransHoM Buae). MoTeHUMan 31eKTPOCTaTUYECKOro Nnoss.




Bann no ymonuaHuio:| 3
®dopmar oTeerTa: HTML-
pedakTop
Tpe6oBaTb TekcT:|HeT
Pasmep nons:|15
PaspewmnTs BnoxeHus:| 1
Tpebyemoe uncno enoxenui:|0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLlabnoH oTBeTa MUHdopmauusa onsa oueHMBaroLWmx
O6LWmMi1 OT3bIB K BONPOCY:
Teru:
Lonyckaem e omeeme 3agpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosKeH
6bImb oueHeH rnperiodasamersieM 8Py4HY!O.
pa3BepHyTbin_4
YpaBHeHUa Makcsenna gas noCTOAHHONO MarHUTHOMO Mons B BakyyMe (B ES
AngdepeHumansHOM Buae). BEKTOPHLIN NnoTeHUWan.
Bann no ymonyanuio:| 3
dopmar oTBeTa: HTML-
penaktop
TpeGoBaTb TekcT:|HeT
Pasmep nons:15
PaspewnTb BnoxeHnus:| 1

Tpebyemoe uncno Bnoxenui:|0

Pa3peweHHble TUNbI hannos:

ID-HOMep:

LLlabnoH oTBeTa

MUHdopmauusa ana oueHMBaKOLWMX

O6LMI1 OT3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OOKeH
6bImb oueHeH npernodasamerieM 8pyYHYIo.

Kputepun oueHnBaHua

LLIkana oueHoK

CpenHuin 6ann no pesynbTaTtam TEKYLMX aTTecTalmii B CyMMe C OLLeHKOM 3a

9K3aMeHaUMOHHYI0 paboTy U A0NOAHWUTEIbHbIMM 6aniamu NeKuT B ganasoHe 90—

100.
O1aAnyHO

CpenHuin 6ann no pesynbTaTtam TEKYLLMX aTTecTalmii B CyMMe C OLLeHKOM 3a

9K3aMeHaUMOHHY0 pPaboTy U A0NOAHUTENbHBIMM BannaMu nexuT B guanasoHe 70—

89.
Xopowo




CpeaHuii 6ann no pesynbTaTam TEKYLLMX aTTecTalmii B CYMMe C OLLeHKOM 3a
3K3aMeHaLMOoHHYI0 paboTy 1 A0NONHUTENbHLIMW BallaMKU NEXUT B AManasoHe 50—
69.

YpoBneTsBopuTeNbHO

CpeaHuit 6ann no pesynbtaTam TEKYLLMX aTTeCTaLMiA B CYMME C OLLeHKOM 3a
3K3aMeHauUMoHHY0 paboTy 1 A0NOAHUTENbHLIMKU 6annamu meHbLue 50.
HeypoBnetBoputenbHO



