MwuHoBpHayKu Poccum

SEAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE

BbICLLErO O6PA30OBAHMUA
«BOPOHEXXCKWI1 TOCYAAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «Bry»)
YTBEPXKOAIKO
3aBenytowmii Kapeapoi
/%}V UMPPOBbIX TEXHOIOTUI
Kypranuu C. .
05.03.2025 .

PABOYAA MPOrPAMMA YYEEHOW ANCUMUN/IUHDI

51.0.14 S1eKTPNUYEeCTBO U MarHeTmusm

1. Koa ¥ HaMmeHOBaHMUe HanNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTH:

10.05.01 KomnbtoTepHas 6e3onacHoCcTb

2. Npodunb nogrotoBKku/cneunanunsaums:

AHann3 6e30nacHOCTM KOMMbIOTEPHbIX cucTeM, PaspaboTKa 3almieHHOro nporpaMmHoro obecneyeHns
3. KBannduKauuma (cteneHb) BbINyCKHUKA:

Cneuunanutet

4. ®opma obyueHusn:

OyHan

5. Kadeapa, otBeuatowan 3a peannsaumio gUCLUNAUHDI:

Kadeapa unopposbix TEXHONOTMI

6. CoctaButenu nporpammbi:

3anpsraes Cepreli AnekcaHapoBUY, AOKTOP PU3MKO-MaTeMaTUUECKNX HaYK, npodeccop
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.25

8. YuebHblii roa: 2026-2027 n 2027-2028 Cemectp(bl): 3



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

- N3yYeHne TeEOPETUYECKUX OCHOB OMMUCAHMA 31EKTPOMArHUTHOMO NOAsA, CNOCO60B NPUMEHEHMUS YPABHEHU
3/1EKTPOLMHAMMUKM, MPUHLLMMOB NMPOEKTUPOBAHMSA NEKTPUYECKMX Lienew;

- dopmmpoBaHMe YMeHNI pelaTb GyHOAAMeHTaslbHble 3INEeKTPOANUHAMMYECKME 33434, 3ODEKTUBHO
NPUMEHATb TEOPUIO N3/TYYEHUIN U Nepeaadn 31eKTPOMArHMTHOTO NOASA HaMPaBAAOLWMMM YCTPOUCTBAMU;

- oB/nageHMe MmaTemaTMUYeCcKUM annapaTom ONMCaHMA CBOMCTB 3/1eKTPOMArHUTHOro Nos.
10. MecTto yuebHOM AucUUNAKHBI B CTPYKTYpe OOMN:

OucumnamMHa oTHoCUTCA K 6a3oBoit Yactu 6710Kka B1. Mpy U3N0XKEHUN Kypca MCMONb3YIOTCA CBEAEHMA U3 TaKUX
OVCUMNAVH, Kak “Anrebpa”, “TeomeTpua”, “MaTematnyeckumii aHanus”, “MexaHuKa 1 onTmka”.

11. MnaHupyemble pe3ynbTaTbl 06yyeHusa no aucuunamHe/moaynio (3HaHUA, YMEeHUA, HaBblKU),COOTHECEHHbIE C
nNaHUpyembiMU pe3yabTaTaMu 0CBOeHUA 06pa3oBaTeIbHOM Nporpammbl (KOMMNETEHUUAMM BbIMYCKHUKOB) U

UWHAUKATOPaMU UX A0CTUXKEHUA:

Kopa v Ha3BaHMe KomneTeHunun

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYLO
CYLLHOCTb AABNIEHMI M NPOLLECCOB, JIeXalluX B
OoCHOBE OYHKLMOHMPOBAHUA MUKPOIEKTPOHHOM
TEXHUKN, NPUMEHATb OCHOBHble PU3MYECKME 3aKOHbI
W MoZenu Ana peleHna 3agad npodeccmoHanbHoM
LeATeNbHOCTY;

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYIO
CYLLHOCTb fIB/IEHUI Y NPOLLECCOB, NEMKALLMX B
0CHOBE GYHKUMOHMPOBAHMA MUKPO3TEKTPOHHOM
TEXHUKWN, NPUMEHATb OCHOBHbIE d)wsmqecxwe 3aKOHbI
WU MoAenu ANA peleHuns 3agayd npodeccnoHanbHom
[eaTeNbHOCTY;

OMK-4 CnocobeH aHanM3MpoBaTb PUINYECKYIO
CYLLHOCTb AABJIEHWI 1 NPOLLECCOB, IeXKaALMX B
0CHOBE GYHKLUMOHMPOBAHMA MUKPOITEKTPOHHOM
TEXHUKU, MPUMEHATb OCHOBHble GU3MYECKME 3aKOHbI
M MoAenu ANA peleHns 3agayd npodeccnoHanbHom
[eaTeNbHOCTY;

Kopa v Ha3BaHue
MHOMKATOpa KOMNEeTeHLMUN

OlMK-4.3 3HaeT OCHOBHblE

3aKOHbI 3N1eKTpnyecTea 1
MarHeTm3ama

OlK-4.4 3HaeT OCHOBbI
Teopum
BOJIH, OMTUKN

KonebaHum u

OlK-4.6 ymeet
MCNoNb30BaThb
MaTeMaTnyeckne moaenmu
dU3NYECKUX ABNEHUI U
npotieccos

3HaHWA, yMEHUs, HaBbIKK

3HaeT 6a30Bble NOHATUA
M 3aKOHbI

TEOPUU INEKTPUYecTBa 1
MarHeTmama

YMeeT NCnonb3oBaTb
MaTemaTnyeckne moaenu
SIEKTPOMArHMUTHbIX
ABNEHUI U npoueccos



OrlK-4 CnocobeH aHanM3MpoBaTb pUINYECKYLO
CYLLHOCTb IBNEHUI U NPOLLECCOB, NIeXallLnX B
OCHOBE QYHKLIMOHMPOBAHUA MUKPO3NEKTPOHHOW
TEXHUKU, NPUMEHATb OCHOBHble PpU3MYECKME 3aKOHbI
W MOAeNu Ana peleHns 3agad npodeccMoHanbHoM
neATeNbHOCTY;

OlK-4 CnocobeH aHanM3MpoBaTb PUINYECKYHO
CYLLHOCTb fIB/IEHUI 1 NPOLLECCOB, NEMKALLMX B
oCcHoBe OYHKLMOHMPOBAHUA MUKPOIEKTPOHHOM
TEXHUKU, NPUMEHATH OCHOBHbIe GU3MYECKME 3aKOHbI
W MoAenu ANA pelleHns 3aaad npodeccnoHanbHom
LeATeNbHOCTY;

12. O6bem AMCUMNAMHDI B 3a4ETHbIX eanHuLax/yac:

3/108
dopma NpomeXKyTOYHOI aTTecTauuu:

3ayer c oueHKol,KoHTponbHan paboTa

13. TpyAoemKoCTb No BuAam yue6Hoi paboTbi

OlMK-4.7 ymeer pewatb
TUMOBblE npUKnagHble
dur3mnyeckune 3agaun

OlK-4.8 Bnageet metogamm
nccnefoBaHns GUNYECKMX
AB/IEHUI N NPOLLECCOB

Bug yuebHow paboTbl CemecTtp 3

AyaNTOpHbIE 3aHATUA 66
JIeKLLMOHHbIEe 3aHATUA 34
MpakTnyeckme 3aHATUA 16
JNlabopaTtopHble 3aHATUA 16

CamocTosTenbHas pabota 42
KypcoBsas paboTa

MpomexyToyHasa aTTecTayma 0
Yacbl Ha KOHTPOb

Bcero 108

13.1. CopepraHue AUCLUUNAUHDI
n/n CopeprkaHue pasgena

HanmeHoBaHue ANCUMNANHDI

pasgena AUCUMUMNANHDI

1. Nekunun

ymeeT pellaTb 6a3oBble
NpaKkTUYecKme 3agaum c
MCNoNb30BaHMEM METOL0B
BEKTOPHOrO aHaNn3a,
NPUHLMNA Cynprnosunumu,
OCHOBHbIX 3aKOHOB
3/1EeKTpUYecTBa u
MarHeTM3ma

B/lageeT MeToaamu
nccnenoBaHMA NPoLEeccoB
3/IEKTPOMArHUTHOM

npvpoapl

Bcero

66
34

16
16

42

108

Peanusauua pasgena AUCLMMIMHBI C MOMOLLbHO

OHMalH-Kypca, SYMK



11

1.2

1.3

n/n

14

McxoaHble nonoxeHua

9/1eKTpu4yecTtsa n
MarHeTusma

MaTemaTunyeckui
annapar
3N1EKTPOANHAMMKM

MwuKpockonunyeckas
Teopua
3NEKTPOMArHUTHbIX
AB/NIEHUN B BaKyyme.
YpaBHeHuA
3/IEKTPOMArHUTHOIO
nons.

HanmeHoBaHMe
pasgena AUCUMNAnHBLI

[MocToAHHOE

2/IEKTPUYECKOoe nosie B

BaKyyme

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

Mecto
3/1eKTPOMarHeTM3ma B
COBPEeMEeHHOM pUsnyeckomn
KapTuHe mupa. OcHoBHble
NMOHATUA U 3aKOHbI
3N1eKTPOAMHAMMKMN.

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

andoepeHumanbHoe
MCUYUCNEHME BEKTOPOB.
BeKTOpHbI aHanms.

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

Cuctema ypaBHeHUM
MakcBenna Kak pesynbtat
0bobuieHun
9KCMepUMEHTaNbHbIX
$aKTOpOB. 3aKOHbI
3NeKTpoMarHeTmsma.
dHeprua aNeKTPOMarHUTHOro
nons. Bektop MolTuHra.
EAMHCTBEHHOCTb pelleHus
ypaBHeHuIt Makceenna.

CopepkaHue pasgena Peanusauna pasgena gUCUMNAUHBI C MOMOLLBIO
OVCUMNANHDI OHMalH-Kypca, SYMK

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

DNeKTPOCTaTUCTUYECKOE
nosie B Bakyyme.
MoTeHuynan nons.
YpaBHeHue lMyaccoHa.
MpuHLMN cynepnosnumu.
JHeprua
3NEKTPOCTAaTUYECKOrO NOAIA.
Mone Ha 6onbLKX
PacCTOAHUAX OT CUCTEMDI
3apA[o08. AMnonbHbIN
MOMeHT. CucTema 3apagos B
KBa3nMOA4HOPOAHOM
BHELUHeM nose.



1.5 [NocToAHHOE MarHuTHoe
none B Bakyyme

1.6 DNIeKTPOMArHUTHbIE
BOJIHbI

1.7 N3nyueHne n
paccesaHune
3/1EKTPOMATHUTHBIX
BOJIH

n/n
HanmeHoBaHue
pasgena gucUUNAnHbI

1.8

DNeKTpoaMHaMMKa
3apA40B M TOKOB B
MaTepuranbHbIX Cpeaax.
YpaBHeHua Makcsenna
B cpefax

MarHutocTaTucTnuyeckoe
nosie B Bakyyme.
OCHOBHble ypaBHeHWUA.
3akoH bno-Caapa.
MarHuUTHbIN MOMEHT.
MarHuTtHasa aHeprua
NMOCTOAHHbIX TOKOB B

NOCTOAHHOM BHellHeM none.

YpaBHeHuA ana
NoTEeHLUMaNoB
3NEKTPOMArHMTHOro Nons.
BonHoBoe ypaBHeHMe.
DNIEeKTPOMArHUTHbIE BOJTHbI.
Mnockune

MOHOXpPOMaTU4YeCKmne BOJIHbI.

Monapunsauyma BONHbLI.

3anasabiBatoLLme
noteHuunansl. U3yyeHne
9NEKTPOMArHUTHbIX BOJIH.
MNHTEHCUBHOCTb U3Ny4YeHuA
9NEKTPOMArHUTHbIX BOJIH.
dneKTpuyeckoe ANNOabHOe
n3nyyeHue. PacceaHune
3N1EeKTPOMArHUTHbIX BOJIH
cBOBOAHBIMU U CBA3AHHbIMU
3apAagamu.

CofepkaHue pasgena
ANCLMNANHDI

NcxopHble nonoXKeHna
MaKpO3/1eKTPOANHAMUKN.
YpaBHeHua Makceenna B
cpepax.

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 AUCLUMIUHBI C MOMOLLbHO
OHNalH-Kypca, IYMK

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



1.9 MocToaHHOE
3N1eKTpUYecKoe u
MarHuUTHoe nose B
cpepax.
MOCTOSIHHbIN TOK B
cpepax.

1.10 KBasucraunoHapHble
TOKM 1 NONA.

1.11 DNEeKTPOMArHUTHbIE
BOJIHbI B cCpefax.

2.

MpaKkTnueckne

3aHATUA

2.1 McxogHble NonoXKeHua
3/IeKTpuYecTBa u
MarHeTM3ma

n/n
HanmeHoBaHue

pasfena AUCLUUMANHDI

dNneKTpoCTaThKa
NPOBOAHMKOB.
DNeKTpPOCTaTMKaA
ON3NEKTPUKOB. MOCTOAHHbIN
TOK B cpefax. 3akoH Oma.
3aKkoH [xoyna-JleHua.
MNocTtoAHHOE MmarHuTHoe
nose B cpeax.

YpaBHeHus Makcsenna B

KBA3UCTaLMOHApHOM C/yyae.

KBasucraunoHapHble TOKM B
NIMHEMHbIX NPOBOAHMKaX.

DNEeKTPOMarHuUTHbIE BOJIHbI B
OM3NIEKTPUKAX B OTCYTCTBME
ancnepcun. ucnepcuns
3NEKTPUYECKOM
NPOHULLAEMOCTH.
DNEeKTPOMarHUTHbIE BOJIHbI B
AMCNeprupyowmnx cpeaax.
OcHOBbI cneuynanbHom
TEOPUN OTHOCUTEIbHOCTH.

Mecto
3NEeKTpOMarHeTusma B
coBpemMeHHOM pusnyeckomn
KapTuHe mupa. OCHOBHble
NMOHATUA U 3aKOHbI
3NEKTPOANHAMMKM.

CofepskaHue pasgena
ANCLMNANHDI

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 AUCLUMIUHBI C MOMOLLbHO
OHNalH-Kypca, IYMK



2.2 MaTemaTunyeckui https://edu.vsu.ru/course/view.php?id=3975
annapar WHTerpanbHoe u

4 epeHunanbHoe
INIEKTPOAUHAMUKA A ¢¢ peHL,

MCYMCIEHNE BEKTOPOB.
BeKTopHbIi aHanus.

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

Teopus

3/1eKTPOMArHUTHbIX Cuctema ypaBHeHUI

AB/IEHUI B BaKyyme. MakcBensia Kak pesyabtart

YpaBHeHus 0606uLeHuA

3/1eKTPOMArHUTHOTO SKCMEepPUMEHTabHbIX

nons. $aKTopOoB. 3aKOHbI
3/1eKTpoMarHeTMsma.
JHeprusa aNeKTPOMarHUTHOro
nons. Bektop MolTuHra.
EAMHCTBEHHOCTb pelleHus
ypaBHeHUI Makcsenna.

2.4 MocToaHHOe https://edu.vsu.ru/course/view.php?id=3975
3/1eKTpUYecKoe none B
BaKyyme

DNeKTpPOoCTaTUCTUYECKOoe
nose B Bakyyme.
MoTteHuynan nons.
YpasHeHue [MyaccoHa.
MpuHUMN cynepnosuumm.
dHeprua
3/IeKTPOCTAaTUYECKOro NoNA.
Mone Ha 6onbLnX
PaccToOAHMAX OT CUCTEMDI
3apaaoB. AnnonbHbIn
MOMeHT. Cuctema 3apAg0s B
KBa3MoA4HOPOAHOM
BHelHeM noJe.

2.5 MocToAHHOE MarHUTHoe https://edu.vsu.ru/course/view.php?id=3975
none B Bakyyme MarHuTocTaTucTUIecKoe
noJsie B BaKyyme.
OCHOBHbIE ypaBHEHUS.
3akoH buo-CaBapa.
MarHuTHbIA MOMEHT.
MarHuTHas sHeprua
MOCTOAHHbIX TOKOB B
MOCTOAHHOM BHELUHeM rose.

n/n CopepskaHue pasgena Peanusauma pasgena AUCUMNAWHBI C MOMOLLbIO
HavmeHoBaHMe OANCLNNANHDI OHNalH-Kypca, IYMK

pasfena AUCLUMANHDI



2.6

2.7

2.8

2.9

2.10

DNEeKTPOMArHUTHble
BOJIHbI

N3nyyeHne n
pacceaHune
3NEKTPOMArHUTHbIX
BOJIH

SNeKTpoanHaAMMKA
3apAf0B M TOKOB B

MaTepuanbHbIX cpeaax.
YpasHeHua Makcsenna

B cpenax

MocToAaHHOE
3/IeKTpuYeckoe u
MarHUTHoe nosne B
cpepax.
MOCTOSIHHbIN TOK B
cpepax.

KBasucraumoHapHble
TOKU U NonAa.

YpaBHeHuA ana
NnoTeHUManos
3N1eKTPOMArHMTHOro nons.
BonHoBoe ypaBHeHwMe.
DNEeKTPOMArHUTHbIE BOJIHbI.
Mnockune

MOHOXpPOMaTU4YeCKMNE BOJIHbI.

Monapusauma BONHbLI.

3anasgbiBatoLume
noteHuunansl. U3yyeHne
3NEKTPOMArHUTHbIX BOJIH.
MNHTEHCUBHOCTb U3NyYeHunA
3NEKTPOMArHUTHbIX BOJH.
dNneKkTpMyecKkoe ANNoabHoe
nsnyyeHue. PacceaHune
3NEeKTPOMArHUTHbIX BOJIH
cBOBOAHBIMU U CBA3AHHbIMU
3apagamu.

McxopHble nonoxKeHna
MaKPO3/1eKTPOANHAMMUKM.
YpaBHeHnA Makceenna B
cpeaax.

DNeKTpPOCTaTMKaA
NPOBOAHMKOB.
DNeKTpoCTaTMKa
ON3NEKTPUKOB. MOCTOAHHbIN
TOK B cpeaax. 3akoH Oma.
3akoH [xoynsa-JleHua.
MNocToAHHOE MarHUTHoEe
nose B cpesax.

YpaBHeHua Makceenna B

KBa3nCTalUMOHaAPHOM Caiyyae.

KBasucraunoHapHble TOKM B
JINHENHbIX npoBOAHUKAX.

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

211

3.
NabopaTtopHble
3aHATUA

3.1

3.2

3.3

HanmeHoBaHMe
pasgena AUCUMNANHBI

aHEKTDOMa THUTHbIE
BOJIHbI B Cpeaax.

McxonHble nonoxeHma
3N1eKTpMYecTBa u
MarHeTM3ma

MaTtemaTunyeckui
annapat
3/IeKTPOANHAMUKM

MwuKpockonunyeckas
Teopus
3N1EKTPOMArHUTHbIX
ABNEHUN B BaKyyme.
YpaBHeHMA
3N1eKTPOMarHUTHOro
nons.

CoaeprkaHue pasgena
OVUCUMMANHDI

DNeKTPOMarHuUTHble BOJIHbI B
ON3NIEeKTPUKAX B OTCYTCTBME
avcnepcuun. Qucnepcua
3/1eKTpUYECcKo
NPOHULLAEMOCTH.
DNeKTPOMarHuUTHble BOJIHbI B
AMcneprupyowmnx cpegax.
OcHoBbI crieuyanbHom
TEOpPMN OTHOCUTENIbHOCTY.

Mecto
3/1eKTPOMarHeTM3ma B
COBpPEeMeHHOM dpusnyeckom
KapTuHe mupa. OcHoBHble
NMOHATUA U 3aKOHbI
3N1eKTPOAMHAMMKMN.

WHTerpanbHoe n
anodoepeHumanbHoe
MCcYUCNEHME BEKTOPOB.
BeKTOpHbIN aHanu3.

Cuctema ypaBHeHUM
MaKcBenna Kak pesynbtat
0606LeHun
9KCMEPUMEHTAIbHbIX
baKTOpOB. 3aKOHbI
3/1eKTPOMarHeTn3ma.
SHeprusa 31eKTPOMarHUTHOro
nons. Bektop MolTuHra.
EZAMHCTBEHHOCTb peLleHus
ypaBHeHuI1 Makceenna.

Peanusauua pasgena AUCLUMNAMHBI C MOMOLLbHO
OHANalH-Kypca, IYMK

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

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

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

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



n/n

3.4

3.5

3.6

HanmeHoBaHMe
pasgena AUCUMNANHBI

[MocToAHHOE
3/IeKTpUYeCcKoe nose B
BaKyyme

MocToAHHOE MarHUTHOe
nose B Bakyyme

3neKTpoma FTHUTHbIE
BOJIHbI

CoaeprkaHue pasgena
OVUCUMMANHDI

dNeKTpocTaTUCTUYecKoe
nosie B BaKyyme.
MoTteHuynan nons.
YpaBHeHwue yaccoHa.
MpuHUMN cynepnosnumn.
DHeprua
9NEKTPOCTAaTUYECKOro NOAA.
Mone Ha 6onbLunx
PacCTOAHUAX OT CUCTEMDbI
3apaaoB. AnnonbHbIn
MOMeHT. Cuctema 3apAg0s B
KBa3nMoOA4HOPOAHOM
BHelHeMm noJse.

MarHutoctaTucTuyeckoe
none B Bakyyme.
OCHOBHbIe ypaBHeHMUA.
3akoH bno-Casapa.
MarHuTHbIA MOMEHT.
MarHuTHasa sHeprua
NOCTOAHHbIX TOKOB B

NMOCTOAHHOM BHELLUHEM MNoNe.

YpaBHeHuA ana
NnoTeHUNanos
3N1EeKTPOMarHMTHOro nons.
BonHoBoe ypaBHeHMe.
DNEeKTPOMArHUTHbIE BOJIHbI.
Mnockune

MOHOXpPOMaTU4eCKkmne BOJIHbI.

Monsapusaums BOHbI.

Peanusauua pasgena AUCLUMMIMHBI C MOMOLLbO

OHANalH-Kypca, IYMK

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

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

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



3.7

n/n

3.8

3.9

3.10

N3nyyeHne n
paccesHue
3NEeKTPOMArHUTHbIX
BOJIH

HanmeHoBaHMe
pasgena AUCUMNAnHBGI

3]18KTpO,CI,VIHaMVIKa
3apAa0B U TOKOB B

MaTepuanbHbIX Cpesax.

YpaBHeHua Makcsenna
B cpefax

MNocTtoaHHOE
3/1IeKTpuYeckoe u
MarHUTHoOe nosne B
cpepax.
MOCTOAHHbIN TOK B
cpepax.

KBasucraumoHapHble
TOKU U NONA.

3anasgblBatoLLme
noTteHuunansl. U3yyeHune
3NEKTPOMArHUTHbIX BOJIH.
MHTEHCUBHOCTb U3/1ly4eHnA
3NEKTPOMArHUTHbIX BOJIH.
dneKTpuyeckoe ANNOAbHOe
n3nyyeHue. PacceaHune
3/1eKTPOMArHUTHbIX BOJTH
cBO6OAHBIMY U CBA3AHHBIMU
3apagamu.

CoaeprkaHue pasgena
AVCUMMANHDI

NcxogHble nonoXKeHna
MaKpO3/1eKTPOANHAMMUKN.
YpaBHeHua Makcsenna B
cpegax.

dneKTpocTaTUKa
NPOBOAHWKOB.
DNeKTpPOCTaTMKaA
OV3NEeKTPUKOB. MOCTOAHHbIN
TOK B cpeaax. 3akoH Oma.
3aKkoH [xoyna-JleHua.
MocToAaHHOEe MarHuTHoe
none B cpesax.

YpasHeHua Makcsenna B

KBa3nCTauMOHapPHOM C/aiyyae.

KBasucraumoHapHble TOKM B
JIMHEMNHbIX npoBOAHUKAX.

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

Peanusauma pasgena AUCUMMAMHBI C MNOMOLLbO
OHNalH-Kypca, dYMK

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



3.11

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

BOJIHbI B Cpeaax.

INEeKTPOMarHUTHbIe BOJHbI B
OM3NEKTPUKAX B OTCYTCTBUE
avcnepcuun. Qucnepcuma
3NEKTPUYECKOM
NPOHMLAEeMOCTH.
9NeKTPOMarHUTHbIe BOJHbI B
AncneprupyoLmx cpeaax.
OCHOBbI cneuunanbHom
TEOPUU OTHOCUTENIbHOCTMU.

13.2. Tembl (pa3aenbl) AUCLUNNHDBI U BUADbI 3aHATUI

HaumeHoBaHMe TeMbl JIeKUMOHHble MpaKTnyeckme Na6opaTtopHble CamocrosnTenbHas
(pasgena) 3aHATUA 3aHATMA 3aHATUA paboTa
4 2 2 2

McxogHble NoONoXKeHUA
3/1IeKTpMYecTBa u

MarHeTM3ma
HanmeHoBaHMWe Tembl JleKuMOHHbIe MpaKTnyeckue NabopaTtopHble CamocroaTenbHas
(pasgena) 3aHATUA 3aHATMA 3aHATUA paboTa

McxogHble NoONoXKeHUsA
3/1eKTpMYecTBa u
MarHetTuama

MuKpockonuyeckas
Teopwma
3NEeKTPOMArHUTHbIX
AB/IEHUI B BaKyyMme.
YpaBHeHuA
9NEeKTPOMArHUTHOroO
nons.

[MocToAHHOE
3/1EKTPUYECKOE Mose B
BaKyyme

MoCTOAHHOE MarHUTHOE
nose B Bakyyme

Bcero

10

Bcero

10

12

12

12



DNEeKTPOMArHUTHbIE
BOJIHbI

N3nyyeHne un
pacceaHue
3/IEKTPOMATrHUTHBbIX
BOJIH

SneKTpoANHAMMKa
3apAf0B M TOKOB B
MaTepuranbHbIX cpeaax.
YpasHeHuna Makcsenna
B cpefax

MocToAHHOE
3/1eKTPUYECKOE U
MarHuTHoe none B
cpepax.
MOCTOAHHbIV TOK B
cpepax.

10 2 0 0 4 6
KBasucraumoHapHble

TOKW N nonA.

11 2 0 0 6 8
DNeKTPOMarHuTHble

BOJIHbl B Cpeaax.

34 16 16 42 108

14. MeTogunueckue ykaszaHua ana obyuyalowmxca no 0CBOEHUIO AUCLUNANHDBITIPU U3yYeHUN ANCLUNANHDI

peKkomeHayeTcAa NCnonb30BaThb Cieayrouime cpeacrea:

pPEeKOMEHAYyEeMY OCHOBHYIO U AOMOAHUTENbHYIO IUTEPATYPY;

meToanveCKme ykasaHuma u I'IOCO6VIH;

KOHTPO/IbHbl€ 3a4aHNA ANA 3aKpenaieHnA TeopeTn4eCKoro matepumana,

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

(DopN\a opraHnsauunm CaMOCTOATE/IbHOM pa60TbI: NoAroToBKa K ayAUTOPHbIM 3aHATUAM; BblIMONTHEHNE JOMaLUHUX
3a,u,aHm‘/'1; BbINO/IHEHNE KOHTPOJ/IbHbIX pa60T.

OcBoeHMe AUCUMUMANHBI CKNAAbIBAETCA U3 ayaUTOPHOM paboTbl (y4ebHOM AeATeNbHOCTH, BbINONHAEMOWN No4
PYKOBOACTBOM MpenoaasaTtensa) u BHeayauTopHoi paboTbl (y4ebHOM AeATenbHOCTH, peannsyemoi obyyarowmmen
CaMOCTOATE/IbHO).

AyantopHan paboTa COCTOUT M3 BbINONHEHMUA NMPAKTUYECKUX U N1abOPaTOPHbIX 3a4aHUI B 06bEME, NPeayCMOTPEHHOM
y4ebHbIM NNaHOM.

CamocTonTenbHan pabota npeagnonaraet yraybnéHHoe nsydyeHne oTAebHbIX Pa3genos AUCLUMUMINHGI C
MCMO/Ib30BaHMEM IMTePaTypbl, PEKOMEHA0BAHHOW NpenoaaBaTesieM, a TaKKe KOHCMEKTOB NMPaKTUYECKUX
(nabopaTtopHbIx) 3aHATMIA. B KauecTBe naaHa 4158 CaMOCTOATENbHOM PaboTbl MOXKET 6bITb UCNONb30BaH pasgen 13.1



HacToALlei paboyeit NporpaMmmbl, B KOTOPOM 3adMKCUMPOBaHbI pasae/ibl AUCUMMINHBI U UX CoAepXKaHue. B pasaene
13.2 paboueit nporpaMmmbl OnpeaenaeTcs KoAMYecTBo YacoB, OTBOAMMOE Ha CaMOCTOATENbHYI0 PaboTy No KaxKaomy
pasaeny AMCUMNAnHbI. Bosbliee KOMYeCcTBO YacoB Ha CaMOCTOATEIbHYIO paboTy 0TBOANUTCA Ha Hanbonee TpyaHble
pasgenbl ANCUMNANHDI. N8 CAaMOCTOATEIbHOTO U3YYeHUA OTAE/bHbIX Pa3Aen0B ANCLMUMIMHBI UCMO/b3YeTCa NepedeHb
NIUTepaTypbl U APYrMX PeCcypcoB, NepevmcaeHHbIX B NyHKTax 15 1 16 HacToAuen paboyelt nporpammbl.

YcnewHoCcTb 0CBOEHNA ANCLMUMNUHBI ONPeaenaeTca CUCTEMaTUYHOCTbIO U FyBUHOM ayAUTOPHOMN 1 BHeayAUTOPHOM
paboTbl 0byyatowerocs.

MpW MCNO/Ib30BaHN ANCTAHLMOHHbIX 06pa30BaTe/IbHbIX TEXHONOTUI U 31EKTPOHHOIo 06yYeHUs BbINOHATL BCE
yKasaHus npenogasaTesieil, BOBpems NoAKAHYaTLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMTL K 3a4aHUAM A4
camocCTonTe/IbHOM paboTbl.

15. MMepeveHb OCHOBHOW M A,OMNO/NIHUTENIbHOW INTEPATYPbI, PECYPCOB UHTEPHET, HEO6X0AUMBIXA/IA 0CBOEHUA

ANCLUUNNUHDI
NcTouHmK

Ne

n/n

1
Casesnves, Y. B. OcHogbl meopemuyeckol pusuru. T. 1: MexaHUKa. 3n1eKkmpoouHamuka : y4ebHux. T. 1/
Casenves U. B. — 5-e u3d., cmep. — 2018 .— 496 c. — <URL:https://e.lanbook.com/book/104956>.

2

AnnecHuH, C. C. OcHO8bI 3neKmpoduHamuKu. Teopusd, 3a0a4u u mecmel [InekmpoHHbIl pecypc] / AnnecHuH
C. C., YepHobiwosa /1. . — 1-e u30. — CaHKkm-[lemepbype : /laHs, 2016 .— 576 c. —
<URL:http://e.lanbook.com/books/element.php?pll_id=87725>.

3anpsazaes, C. A. InekmpoduHamuka / C. A. 3anpsazaes. — BopoHex : 30-80 BopoHex. 2oc. yHma, 2005. —
535¢c.

6) AononHWUTeNbHasA AnTepaTypa:

Ne McTouHMK

n/n

1 y o )
Mpoaos, . E. 3agaum no obuuen dpusmke = Exercises in general physics : yueb. nocobue / U. E. Upogos .—
MockBa : /laHb, 2009 .— 416 c. : un. — (Knaccmueckas yuyebHasa antepatypa no ¢ousmnke) (Knaccnyeckume
334a4YHMKM U NMPAKTUKYMbI, DU3MKa) .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4875>.

2

ANTYHUH, K. K. dneKkTpoanHammKa, cneymanbHas TeOpma OTHOCUTENbHOCTU M 31EKTPOAMHAMMKA CMN/IOLHbIX
cpen : yuebHo-meTtoamyeckoe nocobue / K.K. A1TyHuH .— 2-e usa. — Mocksa : [npekt-Meaua, 2014 .— 109
c. — ISBN 978-5-4475-0326-0 .—

<URL:http://biblioclub.ru/index.php?page=book&id=240549>.

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



Nanpay /1. . dnekTpoanHammKa cnaotwHbix cpeq / 1. A. Nanpay, E. M. inpwuny,. - M. : dusmatauT, 2003. —

651 c.

5 YepHoyuaH A. U. KpaTkunin Kypc ¢usmkn / A. U. YepHoyuaH. - M. : dusmaraut, 2002. — 319 c.

6 y
Mpopos WU. E. dnekTpomarHetnam. OcHoBHble 3aKoHbl / U. E. Upogos. — M. : BUHOM. /labopaTtopus 3HaHuiA,
2003.-320c.

7

Bpenos M. M. KnaccuyecKkas anexktpoamHammKka / M. M. bpegos, B. B. Pymarues, U. H. TontbirH. — CM6. :
NaHb, 2003 . — 398 c.

B) MHPOPMaLIMOHHbIE 3IEKTPOHHO-06pa3oBaTeIbHble Pecypcbl:

Ne n/n NCTOYHMK

1 www.lib.vsu.ru —3HB BI'Y

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

3 3BC «JlaHb» https://e.lanbook.com/

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

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

16. MepeuyeHb yuebHO-meTOaMUECKOrO 0becneyeHmns ana CamocToaTenbHoM paboTbl
Ne n/n NCTOUYHUK

17. O6pasoBaTenbHble TEXHONO0MMU, UCMONb3yemMble NPU peannsaumm yuebHoM ANCLUNAUHDI,BKAOUYanA
AVUCTaHUMOHHble obpa3oBaTesnbHble TexHonoruu (40T), aneKTpoHHoe ob6yueHue (30), cmewaHHoe 0byueHue):

Mpw NpoBeAeHUMN 3aHATUM B AUCTAHLMOHHOM PeXKMMe 0by4eHUA UCMONb3YIOTCA TEXHUYECKME N MHPOPMALMOHHbIE
pecypcbl ObpasoBaTe/IbHOro NopTana "INeKTPOHHbIN yHUBepcuTeT BrY

(https://edu.vsu.ru), 6asupytolierocs Ha cMcTeMe AUCTaHUMOHHOro obyyeHna Moodle, pasBepHyToi B yHUBEPCUTETE,
a TaKXKe Apyrve OOCTynHble pecypcbl cetn MHTepHeT.

OcBoeHWe AMCUMMANHBI CKNaabiBaeTCs U3 ayguTopHOM paboTbl (y4ebHOW AeATeNbHOCTM, BbINONHAEMON Noa,
PYKOBO/ACTBOM MpenoaasaTtens) u BHeayauTOpHOM paboTbl (yuebHOM AeATeNbHOCTU, peannsyemoin 0bydaroLLMmes
CaMOCTOATE/bHO).

AyautopHasn paboTa COCTOUT U3 BbINONHEHMA NMPAKTUYECKUX U NabopaTopHbIX 3aA4aHUI B 06bEME, NpeayCMOTPEHHOM
y4YeBHbIM MNaHOM.

CamocTosTenbHan paborta npeanonaraet yraybaéHHoe n3ydeHne oTAe bHbIX Pasaenos AUCLUMNINHDI C
MCMo/Ib30BaHWEM /IMTepaTypbl, PEKOMEHA0BAaHHOW NpenoaasaTe/ieM, a TaKKe KOHCMEKTOB MPaKTUYECKUX
(nabopaTopHbIX) 3aHATKIA. B KauecTBe NaaHa 4/19 CaMOCTOATENbHOW PaboTbl MOXKET BbITb MCNONb30BaH pa3gen 13.1
HacToAwel paboyeit NporpaMmmbl, B KOTOPOM 3adMKCUMPOBaHbI pasgeibl AUCLMNANHBI U UX COAepKaHue. B pasaene
13.2 paboueit nporpaMmmbl OnpeaensaerTcs KoAMYeCcTBO HacoBs, OTBOAMMOE Ha CaMOCTOATE/IbHYIO PaboTy NO KaXKaomy
pasaeny AMCUMMANHBI. Bosbliee KOMYeCcTBO YacoB Ha CaMOCTOATE/IbHYIO paboTy 0TBOAMUTCA Ha Hanbosee TpyaHble
pasaenbl AUCLUUNANHBIL. [N CamOCTOATENBHOTO U3YYeHUA OTAE/bHbIX Pa3AesioB AUCUMMINHBI UCNONb3YETCA NepedeHb
NiMTepaTypbl U APYIUX PECYPCOB, NEpPeYMCaEeHHbIX B MyHKTax 15 1 16 HacToAwel paboyeit nporpammbi.



YcnewHocTb 0CBOEHUA AUCLMUMINHDI ONPeaeNAeTcs CUCTEMATUYHOCTbIO U TyBMHOM ayAUTOPHOM M BHEayAUTOPHOM
paboTbl obyyatowerocs.

MpY MCcNoNb30BaHN AUCTAHLMOHHbBIX 06Pa30BaTENbHbIX TEXHONOTMIA U 3N1IEKTPOHHOIO 06y4YeHMs BbINONHATL BCe
YKasaHua npenogasaTenieil, BOBpemMa NoAKAYaThCs K online 3aHATUAM, OTBETCTBEHHO NMOAXOAMUTb K 3a4aHUAM ANA
CamoCTOATeIbHOW PaboTbl.

18. MartepuanbHo-TexHU4ecKoe obecneyeHme AUCLMUNINHDI:

JleKumoHHana ayanTopus, oCHalLeHHaa MyNbTUMeAMIMHbIM NPOEKTOPOM; CreumnanmsnpoBaHHan mebens:
[0CKa MesioBas MAM MapKepHas 1 WT., CTOAbI, CTYAbs B HEOHXOAMMOM KO/IMYECTBe.

OC Windows v.7, 8, 10, Habop yTunuT (apxmsaTopbl, dalin-meHeakepbl), LibreOffice v.5-7,
Foxit PDF Reader.

[na nabopaTtopHbix paboT npeaycmoTpeHa nabopatopma Nel103: npeaHasHayeHa A5 BbINOHEHMUA 1abopPaTOPHbIX
paboT Mo Kypcy «DNeKTpoAMHaMMKa», OCHALLEHa He0BX0AMMbIM Ko/iMyecTBom paboumnx mect (30 CTOI0B, U3 HUX CTON
ON1A npenogasaTens, cTon a4na nabopaHTa, 4 ctona 6e3 060pyL0BaHMA, CTON C KOMMNbOTEPOM, 24 cToNa C
obopyaoBaHMeM A1 BbINO/HEHUA NabopaTopHbIX paboT no Kypcy; 40 cTynbeB), KOMMNbIOTEPOM AN 06paboTKM
pe3yNbTaToB BbIYMCAEHWNIA, KOMMIEKTaMM A1 BbiNOAHEHUS abopaTopHbIX paboT:

- nabopaTtopHoe 06opya0BaHUA A/1A BbIMOAHEHWA paboT No onpeaeneHnto yaeabHOro 3apsaaa 31eKTpoHa
BBaKYYMHOM AMO/€e U METOA0M MarHeTpoHa, Mo U3yYeHMIo 31eKTPOHHOro ocumanorpada, No n3ydeHuto
3/1eKTPOCTaTUYECKOro NoiA, Mo UCCeA0BaHUIO NpoLLecca 3apAaa U paspsaia KoHAeHcaTopa, No U3yYeHUIo
CErHeTO3/IEKTPUKOB, MO OnpeaesieHnto TemnepaTypHO 3aBUCMMOCTM CONPOTUBAEHUA METAN/IOB, MO ONPeAeNeHUI0
rOPM30HTa/IbHOM COCTaBAAIOLWEN MAarHUTHOMO NOASA 3EM/IM PA3INYHBIMKU METOLAMM, MO UCCEA0BAHUIO NETIN
rucrepesnca GeppomarHeTMKoB , No onpeaeseHUI0 3NEKTPOAMHAMUYECKOW NOCTOSHHOW, MO U3YYeHUIO 3aKOHOB
nepemMeHHOro Toka, No Uccaea0BaHMIo NoaYNPOBOAHNKOBbIX BbINpAMUTENEN 1 onpeaeneHuto paboTbl BbIX0Aa;
ocuunnorpad C1-178.1 (4 wr.);

- NabopaTopHbIN CTEHA «INEKTPUYECKME U3MEPEHMA U OCHOBLI METPOJIOrMU», Mogenb 3/16-110.004.04 (3 wrT.);
- ocumanorpadsl umdposbie ADS-2031 (5 wrT.);

- umodposoi cuétumk U8533341-230 (4 wrT.);

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

19. OueHouUHbIe cpeacTBa ANlA NpoBeaeHUs TeKyLei U NPOMEeXKYTOUHOM aTTecTauui

MopsALOK OLLEHKN OCBOEHMA 0byYatoLLMMMUCA y4ebHOro maTepuana onpesensieTca CogepKaHuem cneayoLmx
pasaenoB AUCUMMNANHBI:

No Pasgenb! AucumnanHbl (moaynm) Kog KomneTteHumn Kopg nHankaTopa

n/n OueHoYHble cpeacTsa
ONA TekyLen
aTTecTtauumm



1 OmnK-4 OlK-4.3 KoHTposibHasA paboTa

Pasgensbl 1-11. UcxoaHble
NONOXKEHMA INEKTPUYECTBA

7

MareHTM3ama. MatemaTmyeckmi
annapart 3/1eKTPOAMHAMUKM.
MwuKpockonuyeckas Teopusa
3N1EeKTPOMArHUTHbIX ABNIEHUI B
BaKyyme. YpaBHeHUA
3/IeKTPOMATHUTHOIO

nonA. [locToAHHOeE 3neKTpuyeckoe
none B

Bakyyme 1OCTOAHHOE MarHUTHOe
nosne B Bakyyme.
DNeKTPOMarHMUTHbIE BOJHbI.
N3nyyeHne n pacceaHune
3/IEKTPOMATHUTHbIX

BOJIH. DNEKTPOAMHAMMKA 3apAL0B

M TOKOB B MaTepuasibHbIX

cpenax.

YpaBHeHua

Makcsenna B cpegax. lNocTtoAHHOe
3/IeKTPMYECKOe U MarHUTHoe nose B
cpepax.

MOCTOAHHBIV TOK B Cpesax.
KBa3sncraumoHapHble TOKU 1 NoAA.
DNeKTPOMarHuUTHbIE BOJIHbI B Cpeaax.

No Pasgenb! AucumnanHbl (moaynn) Kog KomneTteHumn Kopg vHankaTopa

n/n OueHouHble cpeacTsa
ONA TeKyLwen
aTTecTtaumm



Onk-4

Paspenbl 1-11. UcxogHble
NONOXKEHMA SNEKTPUYECTBA

7

mareHTM3ama. MatemaTmyeckui
annapart 3/1eKTPOAMHAMUKM.
MuKpockonuyeckas Teopuma
3NEeKTPOMArHUTHbIX ABNEHUI B
BaKyyme. YpaBHeHMA
3/IEKTPOMArHUTHOrO

nons. [ToCToOAHHOEe 31eKTpuYecKoe
none B Bakyyme [octoAaHHOE
MarHMTHOE NoJse B BaKyyme.
DNeKTPOMarHMTHbIE BOJHbI.
N3nyyeHune n pacceaHune
3N1EKTPOMATHUTHbIX

BOJIH. DNEKTPOAMHAMMKA 3apAL0B
M TOKOB B MaTepuanbHbIX

cpepax.

YpaBHeHuUA

Makcsenna B cpegax. lNoctoAHHOe
3/IEKTPUYECKOE U MarHUTHOe noJie B
cpepax.

MoCTOAHHBIV TOK B cpeaax.
KBa3suncTtaumoHapHble TOKK 1 nons.
DNeKTPOMarHUTHbIE BOJIHbI B Cpeax.

OlK-4.4

KoHTposibHasA paboTa



OnK-4

Pasgensbl 1-11. UcxoaHble
NONOXEHMA INEeKTPUYecTBa

"

MmareHTM3ma. Matematuyeckui
annapart 3/1eKTPOAMHAMUKM.
MwuKpockonuyeckas Teopma
3NEKTPOMArHUTHbIX ABNEHUI B
BaKyyme. YpaBHeHusA
3/IeKTPOMATHUTHOIO

nons. [ocToAHHOEe aneKTpuyeckoe
none B Bakyyme ocrtoaHHoOe
MarHuTHOe nose B Bakyyme.
DNEeKTPOMArHUTHbIE BO/HbI.
N3nyyeHne n pacceaHune
3IEKTPOMATHUTHbIX

BOJIH. dNEeKTpoANHAMMKa 3apaa08B
M TOKOB B MaTepuasibHbIX

cpepax.

YpaBHeHuUA

Makcsenna B cpegax. lNoctoAHHOe
3NEeKTpUYecKoe U MarHMTHoe none B
cpeaax.

MOCTOAHHBINM TOK B cpesax.
KBasucraunmoHapHble TOKM 1 nons.
DN1eKTPOMarHuUTHbIE BOJIHbI B Cpeaax.

OnkK-4.6

KoHTponbHas paboTa



OnK-4

Pasgensbl 1-11. UcxoaHble
NONOXEHMA INEeKTPUYecTBa

"

MmareHTM3ma. Matematuyeckui
annapart 3/1eKTPOAMHAMUKM.
MwuKpockonuyeckas Teopma
3N1EKTPOMArHUTHbIX ABNEHUI B
BaKyyme. YpaBHeHusA
3/IeKTPOMATHUTHOIO

nons. [ocToAHHOEe aneKTpuyeckoe
none B Bakyyme ocrtoaHHoOe
MarHuTHOe nose B Bakyyme.
DNEeKTPOMArHUTHbIE BO/HbI.
N3nyyeHne n pacceaHune
3IEKTPOMATHUTHbIX

BOJIH. dNEeKTpoANHAMMKa 3apaa08B
M TOKOB B MaTepuasibHbIX

cpepax.

YpaBHeHuUA

Makcsenna B cpegax. lNoctoAHHOe
3NEeKTpUYecKoe U MarHMTHoe none B
cpeaax.

MOCTOAHHBINM TOK B cpesax.
KBasucraumoHapHble TOKM 1 nons.
DN1eKTPOMarHuUTHbIE BOJIHbI B Cpeaax.

Oonk-4.7

KoHTponbHas paboTa



MpomesKyTouHan aTTecTaums

dopma KOHTPONA - 3a4eT C oLeHKoN,KoHTpoibHaa paboTa

OueHoYHble cpeacTBa A5 MPOMENKYTOYHOM aTTecTaumm

Pasgensbl 1-11. UcxoaHble
NOI0XKEHMA 31EeKTPU4eCcTBa

7

mareHTM3ama. MatemaTmyeckui
annapart 3/1eKTPOAMHAMUKM.
MwuKpockonuyeckas Teopma
3N1EKTPOMArHUTHbIX ABNEHUI B
BaKyyme. YpaBHeHMUA
3/IeKTPOMATHUTHOIO

nons. [ocToAHHOEe aneKTpuyeckoe
none B Bakyyme [locToAaHHOE
MarHMTHOE noJse B BaKyyme.
DNeKTPOMarHMUTHbIE BOJHbI.
N3nyyeHne n pacceaHune
3IEKTPOMATHUTHbIX

BOJIH. DNEKTPOAMHAMMKA 3apAL0B
M TOKOB B MaTepuasibHbIX

cpepax.

YpasHeHua

Makcsenna B cpegax. lNoctoAHHOe
3/IEKTPUYECKOE U MarHUTHOe noJie B
cpeaax.

MoCTOAHHBIV TOK B cpeaax.
KBa3sncTtaumoHapHble TOKK 1 NoAs.
DN1eKTPOMarHuUTHbIE BOJIHbI B Cpeaax.

Komnnekt KUM

OnK-4

OnkK-4.8

KoHTponbHas paboTa

20 Tunosble OLEeHOYHbIE CPEeACTBA MU MEeTOAMUUYECKUE MaTePUalibl, onpeaensaoLme npoueaypbloLeHUBaHNA

20.1 TeKywmMit KOHTPONb yCNEBAaEMOCTH

TEKyLLI,VIﬁ KOHTPO/1b YyCNeBaemMoCT No ANUCUUNINHE OCYyLLeCTBNAAETCA C NOMOLbIO C/ieayHWNX OUEeHOYHbIX CPpeacCTB:

KOHTpO/IbHas pabora.
Mpumepbl 3a4aHNI ANA KOHTPOJIbHbIX PaborT:



KoHTposbHasa 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.

3agaHue 2. (10 bannos) YnpoctuTe BbipaskeHue grad|[a, r]| 2

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

3agaHue 3. (15 6annos) Boiumcaute grad u, ecam u=(a,b, r), rae a ,b=const, r - pagnyc-sektop. 3agaHue 4. (15
6annos) HanguTe UMPKYNALMIO BEKTOPHOIO Noa a(r)=-yi+xj+10k Boonb okpyKHOCTM X 2 +y 2 =1, z=0. Obxon,
KOHTYpa NPON3BOAUTCA B MONOMKUTE/NIbHOM HanpasaeHUN.

OnuvcaHne TeEXHONOTMM NPOBEAEHUA: KOHTPO/IbHAA paboTa NPoOBOANTCS B MMCbMEHHOW GOPME 1 COCTOUT M3 YeTbipex
3aZlaHNI, NPUMepPbl KOTOPbIX YKa3aHbl Bbille. Ha ee BbINO/HEHME AaeTcA 2 aKaJeMUYeCcKmX Yaca.

TpeboBaHMsA K BbIMOAHEHMIO 334aHNI (MM LWKAbl U KPUTEPUW OLEHMBAHMA): 3 YCMELIHOE BbINoJHEHWE 3a4aHnA
BbICTAB/AETCA OLeHKa, YKa3aHHas Bbiwe. MaKcMmanbHan OLeHKa 3a pelleHune 3a4a4mn CTaBuTcs, ecam pabora
COZEPXKUT NOJIHOE, NOrMYEeCcKN 060CHOBAHHOE M aKKypaTHO 0GOPMIEHHOE peLleHne, CONPOBOMXKAAIOLLEECA BCEMMU
HeobxoaMMbIMK pacdeTamu. Mpu HaMYMK OLWNMBOK M HeA04ETOB, B 3aBUCMMOCTM OT TOFO, HAaCKOJ/IbKO OHU MOBAUANNU
Ha Xof, pelleHunsn, oueHKa cHUXaeTca. Ecam yyawmiica gonyckaeT rpybble oWwWnbKNM, AeMOHCTPUPYSA TEM CaMbiM
HenoHWMmaHue cyTv Npobaembl U He3HaHMe 6a30BOro maTepuana, To CTaBUTCA oueHKa 0 6anios

20.2 MpomexyTouHan aTrectaums

MpomexyTouHadA aTTecTauma No AUCLUNANHE OCYLLECTBAAETCA C MOMOLLBIO CAeAYOLWMX OLEHOYHbIX CPeACTB:
KomnneKkt KNM.

MNepeyeHb BONPOCOB K 9K3aMeHY:

MecTo aneKTpomarHeTM3ama B COBpeMEHHOW pr3nYecKkom KapTuHe mupa. 1.
OCHOBHble MOHATUA U 3aKOHbI SNEKTPOANHAMUKN. 2.

NHTerpanbHoe u anddepeHumnanbHOe NCHUCAEHNE BEKTOPOB. 3.
BeKTOpHbI aHanms. 4.

Cuctema ypaBHeHuWI M MaKcBeina Kak pesyibTaT 0606LWweHMA sKcnepMmMmeHTabHbIX GakTopos. 5.
3aKOHbI a1eKTpoMmarHetTnusma. 6.

DHepruaA s3N1eKTPOMarHMTHoro nons. 7.

BekTop MNoiTuHra. 8.

EAMHCTBEHHOCTb pelleHns ypaBHeHU Makceenna. 9.
DneKTpocTaTUCTUYecKoe nose B Bakyyme. 10.

MoteHumnan nona. 11.

YpasHeHue yaccoHa. MpuHumn cynepnosnumnm. 12.

DHeprua anekTpocTaTnyeckoro nonaa. 13.

Mone Ha 6oNbLINX PACCTOAHUAX OT CUCTEMbI 3apaaoB. 14.

AnnonbHbIA MOMeHT. 15.

Cucrema 3apsafoB B KBa3MOAHOPOAHOM BHellHeM nosne. 16.
MarHutocTatucTuyeckoe nose B Bakyyme. 17.

OcHOBHble ypaBHeHMA. 3akoH buo-CaBapa. 18.

MarHuTHbIA MOMEHT. 19.

MarHuTHasa aHeprua NOCTOAHHbIX TOKOB B MOCTOAHHOM BHelwHeM noae. 20.
YpaBHeHWA 41A NOTEHLMAN0B 3N1eKTPOMArHMTHOro nons. 21.

BonHoBoOe ypaBHeHuMe. 22.

SNeKTPOMarHUTHbIE BO/IHbI. 23.

MnockmMe MOHOXpOMATUYECKUE BOHbI. 24.

Monapusauyma BoaHbI. 25.

3anasgbiBatowme noteHumanbl. 26.

N3yyeHne sneKTpoMarHUTHbIX BOAH. 27.

NHTEHCUBHOCTb M3NYYEHWNA SNEKTPOMATHUTHbBIX BOH. 28.

DNeKTpMUYEeCKoe ANNONbHOE n3nyyeHme. 29.



PaccesHune 3n1eKTPOMArHUTHbIX BOJIH CBOOOAHBbIMU U CBA3AHHbIMYK 3apsagamu. 30.
NcxoaHble NOMOXKEHNA MaKpPO3/IeKTPOAUHAMUKN. 31.
YpaBHeHnA MaKcBenna B cpegax. 32.
DneKTpocTaTUKa NPOBOAHUKOB. 33.
DNIeKTPOCTaTUKa ANINEKTPUKOB. 34.
MocTOAHHBIN TOK B cpeaax. 35.
3akoH Oma. 3akoH xkoyna-JleHuya. 36.
MNocToAHHOEe MarHMTHOe none B cpepax. 37.
YpaBHeHuAa MaKcBenna B KBa3ucTaLMoHapHOM cay4yae. 38.
KBasucTaumoHapHble TOKM B IMHENHbIX NPOBOAHMKaxX. 39.
DNEeKTPOMarHUTHbIE BO/IHbI B AM3EKTPUKAX B OTCYTCTBME ancnepcuu. 40.
[dvcnepcus anekTpuyeckol npoHnyaemoctu. 41.
DNIeKTPOMarHuUTHbIE BOJIHbI B ANCNEPTUPYIOLLNX cpesax. 42.
OcCHOBbI creuyManbHOM TEOPUM OTHOCUTENIbHOCTU. 43,
MpuMmepbl TUNOBbLIX KOHTPOIbHO-U3MEPUTE/IbHBIX MaTEPNaAIOB:
KoHTpoibHO-U3MepuTenbHbIM matepuan Ne 1 1. SHeprusa
3/1eKTPOCTAaTMYECKOro Nons.
2. YpaBHeHUA Makceenna B cpegax.
KOHTpO/IbHO-M3MepUTENbHbIN MmaTepuan Ne 2 1.
YpasHeHue NyaccoHa. MpuHumn cynepnosmumm.
2. Monapusauma BONHbI.
Mpumep KOHTPOIbHO-U3MepUTeNbHOro matepuana YTBEPHKOAKD
3aBeayowmii Kapeapon unMppPoBbIX TEXHONOTUIM

C.A. KyprannH
_ . .2021
HanpasneHue noarotosku / cneunanbHoctb 10.03.01 MHpopmaumoHHasa 6e3onacHoCcTb
Oucunnnmia 61.0.14 Sn1eKTpmnyecTso U MarHeTnusm
dopma 0byyeHna OuHoe
Bua KoHTponAa 3aveTt
Bupa atrectaunu MpomexKyToyHan
KoHTpo/IbHO-U3MepuTebHbIin matepran Ne 1 1.
DHeprua aNeKTpoCcTaTUYeCcKoro nons.
2. YpaBHeHUA MakcBenna B cpegax.

MNpenogasaTtensb C.A. 3anpsaraes

OnucaHne TeXHONIOMMK NPOBeAeHMSA : 0byUatoLLLemyca CydYaiHbiM 06pasom AaeTcs OAMH U3 SK3aMeHaLMOHHbIX

611eToB. 3aTem Ha NOArOTOBKY NpeaoCcTaBafeTcs 3 akageMMUecKmx Yaca. 3a oTBeAeHHoe BpemMs obyyatowminca

[O0/IXKEH MUCbMEHHO BbINOIHUTL 3aaaHua buneTa. Mocne aToro nposoanTca cobeceoBaHue, B XO4e KOTOPOro MOryT

6bITb 33[1aHbl YTOYHAIOLLME W [ONOIHUTE/IbHbIE BOMPOChI. MpK ycnewHOM OTBETE Ha A0MNOHUTE/IbHbIE BOMPOChI

obyuatoLLmMiica MoxKeT nosyunTb ot 0 Ao 10 AoNoAHUTENbHbIX 6aNIoB.

Tpe60BaHMSA K BbINOAHEHWNIO 3a4aHUI, LIKa/bl U KPUTEPUM OLLEHUBAHUA: MAaKCMMa/bHas OLLeHKa 3a

Kaxgoe 3afaHue - 25 6annoB. [1ns oLeHWBaHUA pe3yabTaToB 06yYeHUs Ha SK3aMeHe UCMo/b3yloTca caeaytolme

noKasarenmu.

1) 3HaHMEe OCHOBHbIX MOHATUIA 3N1EKTPOANHAMMUKMN U €€ METOA,0B, KOTOPbIE UCMOb3YIOTCA ANAMNOCTPOEHNA MOAENEN U
KOHCTPYMPOBaAHMNA a/irOPUTMOB PeLLEHUA NMPaKTUYECKUX 3a4ay;

2) 3HaHWe NOCTAHOBKM KNaCCUYECKUX 3a4aY;

3) 3HaHWe meToa0B GOPMYIMPOBKM U A0KA3aTE/bCTBA MAaTEMATUUYECKUX YTBEPKAEHWI;

4 ') yMeHMe NPUMEHATb METOAbl 3NEKTPOAMHAMUKN ANA pelleHns 3aaa4 npodeccMoHanbHOM AeaTeIbHOCTY;



5) ymeHMe NpuMeHATb annapar 3/1eKTPOAMHAMUKN ANS N0Ka3aTebCTBa YTBEPXKAEHMI 1 Teopem; 6) BrageHune
HaBblKaMM KBaANMPULMPOBAHHOTO BbIGOPaA M aganTaLMm CYLLECTBYIOWMX METOA0B A/ PELLUEeHUA NPaKTUYECKMX
33434 peLieHus;

7) BageHne HaBblkaMu NCMNOJ1Ib30BaHNA METOA40B peLlleHNA KNaCCUYEeCKUX 3a4a4 INIEKTPOANHAMUKN ONA pelleHnA
Pa3NINYHbIX eCTeCTBEHHOHAY4YHbIX 3a4a4.



anBEAéHHbIe HUXXe 3a4aHnA peKomeHayeTca UCnosib3oBaTtb Npu nposegeHMn UarHoOCTUHEeCKuxX pa60'r Aana
OLUEeHKU OCTAaTOYHbIX 3HaHMA No AucumnanHe

®0OC_10.05.01 KomnbloTepHaa 6e30MacHOCTb

top/MNo ymonuyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1

top/MNo ymonuyanuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/OMNK-1_3neKTpn4yecTBO U MarHeTU3m

Tect_1

HananTte Moay/ib HaMps>XeHHOCTW 3/1eKTpocTaTU4eckoro nons $$E$$ B Touke $$\vec{r}=(1, |uc
0, -2)$$, ecnn chopmyna ons noteHumana umeet sug $$\varphi(\vec{r})=x"2\sin(yz)$$.

Bann no ymonuyaHumio:| 1

CnyuaiiHbI nopsgok oteetos| [la

HymepoBaTtb BapuaHTbl otBeToB?|0

LWTpad 3a kaxkayro HenpaBunbHYIO NonbITKy:| 33.3

ID-HOMep:

OTBeThI OT3bIB OueHka

100

I(@MmMmMm|IO|O|®|> %
~N [0 (o | B W (kO IN
cololo]o[oo

O6LwWwMI O0T3bIB K BONpPOCY:

s no6oro npaBunLHOro oTeBeTa: Balu oTBET BEpPHbIN.

[na no6oro HenpaBuUNbHOro oTBeTa: (Ball OTBET HENPABU/IbHbIN.

Moacka3ska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

otBeToB ([Moacka3ska 1): Het

Ypanutb HEKOpPpPEeKTHbIe OTBETbI

(Moackaska 1): Het

Tern:

lMo3eornssem ebibupamb 0OUH UMU HECKOJbKO rpasusibHbIX 0meemos u3 3a0aHHO20 CruckKa.
(MC/MA)




Tect_10

YacTtuua mMaccom $$ms$$ 1 3apsaaom $$9$$ oBMXKETCA B OAHOPOAHOM 3N1EKTPUYECKOM MoJie
$$\vec{E}$$. Kak M3MEHUTCA UHTEHCMBHOCTb 3/IEKTPUYECKOTr0 SMUMONBHOIO N3JTYHEHUS, €CN
Maccy YaCTulbl YBEANYNTL B 3 pa3a?

MC

Bann no YMOJN4YaHUIO:

Cny4yanHbIN NOPsSAO0K OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LTpad 3a kaxkayro HenpaBUIIbHYHO NOMNbITKY:

33.3

ID-HOMep:

OTBeThI OT3bIB

OueHka

Yeenn4ntca B 3 pasa

YeBennuntca B 9 pas

YBenuuutca B 27 pas

Yeennyuntca B 81 pas

YMeHbLWNTCA B 3 pasa

ol Neol Neoll Noll No)

YMeHbLnTCA B 9 pas

100

YMeHbWNTCA B 27 pas

IT(@MmMmMmIO|IO | |> %

YMeHbwnTCa B 81 pas

O6LwWMI O0T3bIB K BONpPOCY:

Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.

[na no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPaBU/IbHbIN.

Mopackaska 1:

Moka3aTb KONM4ecTBO npaBUNbHbIX

otBeToB ([Moackaska 1): Her

YAanuTb HeKOppeKTHbIe OTBEThI

(Noackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UIU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.

(MCIMA)

Tect_11

YacTuua maccon $$ms$ v 3apanom $$9$$ aeumxeTca co ckopocTelo $$\vec{v}$$ B
0OHOPOOHOM MarHMTHOM noJe $$\vec{B}$$. Kak N3MEHUTCA MHTEHCMBHOCTb 3JIEKTPUYECKOI O
AVMNO0JIbHOr0 U31ly4YeHNs, eCIN CKOPOCTb YaCTULLbl YMEHbLUNTL B 2 pa3a?

MC

Bann no ymonyaHuio:

Cny4yaiHbIN NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUIbHYIO MOMbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YacTuua maccon $$ms$$ n 3apanom $$q$$ aBmxeTca co ckopocTblo $$\vec{v}$$ B

0[HOPOAHOM MarHWTHOM nose $$\vec{B}$$. Kak M3MEHUTCA MHTEHCUBHOCTL 3NeKTpuyeckoro [MC
ANNOABLHOI0 M3Yy4EeHNS, €C/IN CKOPOCTb YaCTMLbl YMEHbLINTL B 2 pa3a?
Bann no ymon4yaHuio:| 1
CnyuaiHbIi nopsigok oteBeToB| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBunbHYO NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHKa
A. YBennyuTcs B 4 pasa 0
B. Yeennyntcsa B 16 pa3 0
C. YBenmyuTca B 64 pasa 0
D. YBenuuutcs B 256 pa3 0
E. YMeHbLUUTCS B 4 pa3a 100
F. YMeHbLwuTCA B 16 pa3s 0
G. YMeHbLWNTCA B 64 pa3 0
H. YMeHbLNTCS B 256 pa3 0
O6wWwunn oT3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBWNbHOro oTBeTa: (Ball OTBET HENPABU/IbHbIN.
Mopckaska 1:
MokasaTb KONM4YecTBO npaBUNbHbIX H
eT
otBeToB ([Moacka3ka 1):
YOanuTb HeKOppeKTHble OTBeTbI H
eT
(Moackaska 1):
Teru:
lNo3eonsiem ebibupame 0OUH UIU HECKOJILKO paesursibHbIX 0meemoes U3 3adaHHO20 CrilckKa.
(MC/MA)
Tect_12
YacTuua maccon $$ms$ v 3apsagom $$9$$ oBvxeTca nog gencTenemM CUJbl, U3MEHAIOLLENCS
no 3akoHy $$F(t)=F {0}\exp{(-5t)}$$. CKONbKO 3HEPrUmn OHa NOTPATUT Ha AUMNOJbHOE MC
n3nyvyeHune 3a spems $$t$$ ot $$0$$ oo $$+\infty$$?
3ameyaHme. OteeT pante B CI'C.
Bann no ymonuanuio:| 1

Cny4yaiHbIN NOPSAAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YacTtuua mMaccom $$ms$$ 1 3apanom $$9$$ aBMXKeETCA nog AeNCTBUEM CUJIbl, U3MEHSIOLLENCS
no 3akoHy $$F(t)=F_{0}\exp{(-5t)}$$. CkonbKo 3HEprum oHa NOTPATUT Ha AMNNOJAbHOE

n3ny4veHune 3a spemMs $$t$$ ot $$0%$$ oo $$+\infty$s$? MC
3amevyaHue. OTBeT pante B CI'C.
Bann no ymonyaHuio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxayro HenpaBuUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. $$\frac{q™2 F_{0}"2}{15m"2 100
c"3}1%%
B. $$\frac{q™~4 F_{0}~2}{15m"2 0
c"3}%%
C. $$\frac{2q”2 F_{0}"2}{15m"2 0
c"~3}%%
D. $$\frac{2q™4 F_{0}"2}{15m"2 0
c"~3}%%
E. $$\frac{209”2 F_{0}"2}{3m~"2 0
c"3}%%
F. $$\frac{209™4 F {0}"2}{3m"2 0
c"3}1%%
G. $$\frac{2q™2 F {0}"2}{3m"2 0
c"3}1%%
H. $$\frac{2q™4 F_{0}"2}{3m"2 0
c"3}1%%
O6wWwui 0T3bIB K BONpPOCY:
[nsa noboro npaBunbLHOro oTeeTa: Bal oTBET BEPHbIN.
[ns nio6oro HenpaBUNbHOro oTBeTa: |Ball OTBET HEMpPaBW/IbHbIN.
Mopckaska 1:
MokasaTb KONUYECTBO NPaBUMbHbIX HeT
otBeToB ([Moacka3ka 1):
YpanutTb HeKOppeKTHbIe OTBeTbl HeT
(Moackaska 1):
Terum:
lMoseonssem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHH020 CriucKa.
(MC/MA)
Tect_13
YacTuua maccon $$ms$$ v 3apanom $$9$$ aBvxeTCa NoL SenCTBUEM INEKTPUYECKOr0 Noss,
n3MeHsoLerocs no 3akoHy $$E(t)=E_{0}/(1+t)$$. CKONbKO 3HEpPrum oHa NOTPaTUT Ha MC

LVN0JSIbHOE u3nyyeHne 3a Bpemsa $$t$$ ot $$0$%$ 0o $$1$$ ¢?

3ameyaHue. OTBeT pganTte B CI'C.




Bann no ymon4yaHuio:

1

Cny4aiHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapMaHTbl OTBETOB?

0

LWTpad 3a kaxkayro HenpaBuUNbHYIO NonbITKY:| 33.3
ID-HOMep:
# OTBeTbI OT13bIB OueHka
A $$\frac{q”2 E_{0}"2}{3m"2 0
c"3}3%
B. $$\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. $$\frac{8q"~2 E_{0}"2}{9Im"2 0
c"3}1$%
E. $$\frac{8q"4 E_{0}"2}{9Im"2 0
c"3}3%
G. $$\frac{2q”2 E_{0}"2}{3m"2 0
c"3}3%
H. $$\frac{2q™4 E_{0}"2}{3m"2 0
c"3}3%
O6LwWuMI OT3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBuUNbHOro oTBeTa: (Ball OTBET HENPABU/bHbIN.
Moacka3ska 1:
Moka3aTb KONMM4YeCTBO NpaBUNbHbIX HeT
otBeToB ([Moacka3ska 1):
YAanuTb HeKOppeKTHbIe OTBEThI HeT
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemoes U3 3adaHHO20 CriucKa.
(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 ymonuanmio:| 1

CnyyvanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWtpad 3a kaxAayro HenpaBuUIbHYH NONbITKY:

33.3

ID-HOMep:

# | OTBeThl | OT3bIB

OueHka




KakoBa eMKOCTb KoOHAeHcaTopa SSCSS, ecnun npu amnantyae Hanps>keHuna 220B Ha Hem

o MC
BO3HMKaeT TOK amnauTyaon 44A? Yactota nepemeHHoro Toka $S\nu=50SS$ Iu,.
Bann no ymonuanuio:| 1
CnyvanHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHThbl otBeToB?|0
LWTpad 3a kaxxayro HenpaBuNbHY NonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. SS\frac{1{500\pi}SS 100
B $$\frac{1}{200\pi}$$ 0
< $$\frac{1}{50\pi}$$ 0
D. $$\frac{1}{2\pi}$$ 0
E. $$500\pi$$ 0
F $$200\pi$$ 0
G. $$50\pi$ 0
H | $$2\piss 0

O6LwWMI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Balu oTBET BEpPHbIN.
[na no6oro HenpaBuUNbHOro oTBeTa: (Bal OTBET HENPABU/bHbIN.
Moacka3ska 1:
MokasaTb KoNMYecTBO NPaBUNbHbIX H
er
otBeToB ([Moacka3ska 1):
Ypanutb HeKOppeKTHble OTBeTbI H
er
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
Tect_15
KakoBa MHAYKTUBHOCTb KaTywku SSLSS, ecam npu amnantyae HanpsaxeHua 100B Ha Heit MC
BO3HMKaeT TOK amnauTyaon 20A? YactoTta nepemeHHoro toka $S\nu=50SS I,
Bann no ymonuanuio:| 1
CnyuvanHbIi nopsgok oteBeToB| [1a
HymepoBaTtb BapuaHThbl otBeTOoB?| 0
LTpadp 3a kaxayro HenpaBUNbHYO NonbITKy: [ 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




KakoBa MHAYKTUBHOCTb KaTywku SSLSS, ecam npu amnantyae HanpsaxeHua 100B Ha Helt

o MC
BO3HMKaeT TOK amnanTyaon 20A? YactoTta nepemeHHoro Toka $$\nu=50SS$ I,
Bann no ymonuanuio:| 1
CnyvanHbIi nopsigok oteeTos| [1a
HymepoBaTb BapuaHThbl otBeToB?|0
LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3
ID-HOMep:

# OTtBeThbI OT13bIB 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. $$5\pis$ 0
H. $$2\pi$$ 0

O6LwWMI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Balu oTBET BEpPHbIN.
[na no6oro HenpaBuUNbHOro oTBeTa: (Bal OTBET HENPABU/bHbIN.
Mopckaska 1:
MokasaTb KONM4YecTBO NpPaBUNbHbIX H
. eT
otBeToB ([Moacka3ska 1):
YaanuTb HeKOppeKTHble OTBETbI H
h eT
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
TecT_2

HananTte Moay/ib HaMpPsAXXeHHOCTW 371eKTpocTaTu4eckoro nons $$E$$ B Touke $$\vec{r}=(3, |uc

0, -4)$$, ecnn bopmyna ons noteHumana umeet sug $$\varphi(\vec{r})=r"3%$$.
Bann no ymonuanuio:| 1
CnyuyaiHbIn nopsgok oteetoB| [1a
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxkayro HenpaBuIbHYK NonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




Hanante mooynb Hanps>KEHHOCTW 3NeKTpocTaTudeckoro nona $$E$$ B Touke $$\vec{r}=(3,

MC
0, -4)$$, ecnu hopmyna ana noteHumana umeet sug $$\varphi(\vec{r})=r"3%s.
Bann no ymonuanuio:| 1
Cnyu4aitHbIv nopsigok oTeeToB| [1a
HymepoBaTtb BapuaHThbl otBeToB?|0
LWTpad 3a kaxkayro HenpaBunbHYO NonbITKy:| 33.3
ID-HOMep:
# OTtBeThbI OT13bIB 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
O6wWwunn oT3bIB K BONpOCY:
[Onsa no6oro npaBuNbLHOro oTeeTa: Balu oTBET BEpPHbIN.
[nsa no6oro HenpaBUNbHOro oTBeTa: (Ball OTBET HEMpPaBU/bHbIN.
Moackaska 1:
MokasaTb KONM4YecTBO NpPaBUNbHbIX H
eT
otBeToB ([Moacka3ka 1):
YAaanuTb HeKOppeKTHble OTBETbI H
eT
(Moackaska 1):
Tern:
lNo3eonsiem ebibupame 0OUH UIU HECKOJLKO pasursibHbIX 0meemos U3 3adaHHO20 CrilckKa.
(MC/MA)
TecT_3
3apag $$9_1=2%$$ HaxoauTca B Touke $$\vec{r} {1}=(-1, -2)$$, 3apan $$q_2=-4$$
HaxoauTcs B Tovke $$\vec{r} {2}=(2, -3)$$. Hanante moaynb HanpsXKeHHOCTH MC
anekTpocTaTudeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$s$.
3ameyaHue. Bce BennyunHbl aaHel B CI'C.
Bann no ymonuanuio:| 1

Cny4yaiHbIN NOPSIAOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWtpad 3a kaxAayro HenpaBuUIbHYH NONbITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




3apagn $$9 1=2%$% HaxoouTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apag $$q_2=-4%%
HaxoauTcs B Touke $$\vec{r} {2}=(2, -3)$$. Hangute moaynb HaNPsXXeHHOCTH
anekTpocTaTmyeckoro nonsa $$E$$ B Touke $$\vec{r}=(2, 2)$$.

3ameyaHue. Bce BennynHbl gaHbl B CI'C.

MC

Bann no ymonuaHuio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxayro HenpaBuUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT13bIB 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
O6LwWnI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPaBU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO NPaBUNbHbIX Het
otBeToB ([Moacka3ka 1):
YAaanuTb HeKOppeKTHble OTBEeTbI H
er
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UIU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
Tect_4
3apagbl $$q_1=1%$$%, $$9_2=-2%$%, $$q_3=3%9%, $$9_4=-4$$ HaxonATCA B YeTbIpex
nocsieoBaTesbHbIX BEPLUMHAX KBaZpaTa Cco cTopoHon $$a=2$$. Hangnte moaynb BeKTOpa MC
Hanps»>XeHHoCTn $$E$$ B ero LeHTpe.
3amevaHue. Bce BennymHbl fadsl B CI'C.
Bann no ymonyanuio:| 1
CnyuyaiHbIn nopsgok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxkayro HenpaBuUnbHYIO NonbITKY:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




3apagbl $$q 1=1$%, $59 2=-2$%, $$9 _3=3%9%, $$q_4=-4%$% HaxonATCA B YeThbIpex
nocsiiefioBaTesibHbIX BEPLUMHAX KBaLpaTa co CTopoHon $$a=2%$$. HanguTte moaynb BeKTOpa

Hanps»xeHHocTn $$E$$ B ero LeHTpe. MC
3ameyaHue. Bce BennynHbl gaHbl B CI'C.
Bann no ymonuanmio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxayro HenpaBuUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTtBeThbI 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
O6LwWnI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPaBU/IbHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO npaBUNbHbIX HeT
otBeToB ([Moacka3ka 1):
Ypanutb HEKOPpPEeKTHbIe OTBETbI HeT
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
Tect_ 5
HanouTte noTeHUMan anekTpocTaTnyieckoro nond $$\varphi$$ B LeHTpe Ancka pagunycom
$$a=3%$$, No kKoTopoMy pacnpeneneH 3apsan C MOBEPXHOCTHOM MIOTHOCTb $$\sigma=>5r$$
($$r$$ - paccTosHMe [0 LEHTPa). MC
3ameyaHue. Bce BenuynHbl gaHbl B CI'C. MNMpegnonaraetcs, 4yto $$\varphi \rightarrow 0$$ npwu
$$\vec{r} \rightarrow \infty$$.
Bann no ymonyanuio:| 1
CnyuyaiHbIn nopsgok oteetoB| [1a
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxkayro HenpaBuUNbHYIO NonbITKY:| 33.3
ID-HOMep:
# | OTBeThI | OT3biB OueHka




HanouTe noTeHuman anekTpocTaTnydeckoro nonga $$\varphi$$ B LeHTpe AncKa paguycom
$$a=3%$$, No KOTopoOMY pacnpenesneH 3apsag C MOBePXHOCTHOW NAOTHOCTb $$\sigma=>5r$$

($$r$$ - paccTosiHME 40 LieHTpa). MC
3ameyvaHue. Bce BennymHbl gaHbl B CI'C. MNpeanonaraetcs, 4to $$\varphi \rightarrow 0$$ npun
$$\vec{r} \rightarrow \infty$$.
Bann no ymonyaHuio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBunbHYO NonbITKy:| 33.3
ID-HOMep:
# OTtBeThbI OT13bIB OueHka
A $$45\pi$s 100
B $$23\pi$$ 0
< $$31\pigs 0
D. $$56\pi$s 0
E. $$37\pig$ 0
F. $$70\pi$$ 0
G. $$100\pi$$ 0
H. $$108\pi$$ 0
O6LwWMI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBWNbHOro oTBeTa: (Ball OTBET HENPABU/bHbIN.
Mopckaska 1:
MokasaTb KONM4YecTBO npaBUNbHbIX HeT
otBeToB ([Moacka3ska 1):
YaanuTb HeKoppeKkTHbIe OTBEThI H
! eT
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJIbKO MPasusibHbIX 0mMmeemos U3 3adaHHO20 CrUCKa.
(MC/MA)
Tect_6
3apaa $$Q=12%$$ paBHOMepHO pacnpeaesneH No NoBepxHocTu chepbl paanycom $$R=10$$. B
LEHTP cdhepbl AOMONHUTENBHO MNOMELLEH 3aps BenndnHon $$9=8%$$. OnpeagennTe 3HaveHne
HaMNPSXXEHHOCTW 31IeKTpocTaTmyeckoro nons $$E$$ Ha paccToaHum $$r=2%$$ ot LueHTpa MC
ctepsbl.
3ameyaHue. Bce BennynHbl gaHel B CI'C.
Bann no ymonuanuio:| 1

CnyyvanHbI NOPAJOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3biB

OueHka




3apsag $$Q=12$$ paBHOMepPHO pacnpeaesneH rno noBepxHoCcTn cepsbl paanycom $$R=10%$%. B
LEeHTp cepbl LONONHUTENBHO NOMeLleH 3apag BenmynHon $$9=8%$. OnpenenuTte 3HayeHue

HaNpPSXXEHHOCTU 3N1IeKTpocTaThyeckoro nons $$E$$ Ha paccToaHum $$r=2$$ oT LeHTpa MC
chepbl.
3ameyaHue. Bce BennynHbl gaHbl B CI'C.
Bann no ymonyaHuio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpad 3a kaxkayro HenpaBunbHYO NonbITKy:| 33.3
ID-HOMep:
# OTtBeThbI OT13bIB 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
O6LwWMI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBWNbHOro oTBeTa: (Ball OTBET HENPABU/bHbIN.
Moacka3ska 1:
MokasaTb KONM4YecTBO npaBUIibHbIX H
eT
otBeToB ([Moacka3ska 1):
YaanuTb HeKoppeKkTHbIe OTBEThI H
! eT
(Noackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
TecT_7
llaHa 6eckoHeYHas naockasa nanTa ToawmHon $$d=3$$. Mo Hel pacnpeaeneH 3apsa C
obbemHon NaoTHOCTLI0 $$\rho=4$$. OnpenennTe 3Ha4YeHNE HANPSIKEHHOCTH MC
anekTpocTaTuyeckoro nons $$E$$ Ha pacctoaHnm $$r=2%$$ oT cepeanHbl NANTLI.
3ameyaHue. Bce BennynHel gaHel B CI'C.
Bann no ymonuanuio:| 1

Cny4yaiHbIN NOPSIAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




llaHa 6eckoHeYHas naockasa nanTa ToawmHon $$d=3$$. Mo Hel pacnpeneneH 3apsna C
obbemHon NAoTHOCTLIO $$\rho=4$$. OnpenennTe 3Ha4YeHNE HaANPSXKEHHOCTH

3N1IeKTpocTaTmyeckoro nons $$E$$ Ha paccToaHmMm $$r=2%$$ OT cepedunHbl NAUTHI. MC
3ameyaHue. Bce BennynHbl gaHbl B CI'C.
Bann no ymonyaHuio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxayro HenpaBuUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A $$24\pis$ 100
B. $$12\pi$ 0
c. $$48\pis$ 0
D. $$10\pis$ 0
E $$5\pi$$ 0
F. $$20\pi$$ 0
G. $$40\pi$$ 0
H. $$16\pis$ 0
O6LwWnI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPaBU/IbHbIN.
Mopckaska 1:
Moka3aTb KonnyecTBO npaBUNbHbIX H
) eT
otBeToB ([Moacka3ka 1):
YaanuTb HeKoppeKkTHbIe OTBEThI H
eT
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UIU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
TecT_8
3apag $$9_1=2%$$ HaxoguTca B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsan $$q_2=-4$$
HaxoaunTcs B Touke $$\vec{r} {2}=(2, -3)$$. Hanante annonbHeln MmoMeHT $$\vec{d}$$ MC
3TON CUCTEMBbI.
3ameyaHue. Bce BennyunHbl aaHel B CI'C.
Bann no ymonuanuio:| 1

Cny4yaiHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUNbHYIO MOMNbLITKY:

33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




3apagn $$9 1=2%$% HaxoouTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apag $$q_2=-4%%
HaxoauTcs B Touke $$\vec{r} {2}=(2, -3)$$. Hangute amnonbHbin MOMeHT $$\vec{d}$$
3TON CUCTEMBI.

3ameyaHue. Bce BennynHbl gaHbl B CI'C.

MC

Bann no ymonuanmio:| 1
CnyualiHbIf nopsgok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
LWTpad 3a kaxayro HenpaBuUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
A $$(-10, 8)$$ 100
B. $$(10, 8)$$ 0
c $$(-10, -8)$$ 0
D. $$(10, -8)$$ 0
E. $$(-8,10)$% 0
F. $$(8, 10)$$ 0
G. $$(-8, -10)$% 0
H. $$(8, -10)$$ 0
O6LwWnI O0T3bIB K BONpPOCY:
Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[na no6oro HenpaBUNbLHOro oTBeTa: |Ball OTBET HEMPaBU/IbHbIN.
Moacka3ska 1:
MokasaTb KONUMYECTBO NPaBUNbHbIX H
er
otBeToB ([Moacka3ska 1):
Ypanutb HEKOPpPEeKTHbIe OTBETbI H
er
(Moackaska 1):
Tern:
lNossonssem ebibupame 0OUH UIU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MC/MA)
Tect 9
dNeKTpocTaTM4eckoe nosie Ha 60/bLIOM paccTOAHUMN $$r$$ OT HEKOTOPON CUCTEMDBI 3apSAA0B
OMMCbIBaETCA NPUBAVKEHHON (hOPMY 0N
$$\varphi(\vec{r}) \approx \frac{8} {r} +\frac{12x-5y}{r~3}$$. MC
OnpepennTte MOAy/b €e ANMNOJILHONO MOMeHTa $$d$$.
3ameyaHue. Bce Benn4mHbl gadsl B CI'C.
Bann no ymonuanuio:| 1
CnyvaiHbIi nopsiaok oteeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOoB?|0
LWTpad 3a kaxkayro HenpaBuUNbHYIO NonbITKy:| 33.3
ID-HOMep:
# | OTBeTbI | OT3bIB OueHKa




DNeKTPOCTaTNYECKOE MNoJie Ha BONbLIOM PacCTOAHUN $$r$$ OT HEKOTOPON CUCTEMBI 3apPS10B
OMNMCbIBaETCA NPUBAVKEHHON (hOPMYI0M

$$\varphi(\vec{r}) \approx \frac{8}{r}+\frac{12x-5y}{r~3}$$. MC
OnpepennTte Moay/fb ee ANNOAbHOrO MoMeHTa $$d$$.

3ameyaHue. Bce BennynHbl gaHbl B CI'C.

Bann no ymonuanuio:| 1

CnyuvanHbIi nopsigok oteeTos| [1a

HymepoBaTb BapuaHThbl otBeToB?|0

LWrpad 3a kaxpyro HenpaBuUnbHyo nonbITKy:( 33.3

ID-HOMep:

OTBeThbI OT3bIB OueHka

$$13%% 100

$$7$$
$$3%%
$$12%$
$$5%%
$$8%$
$$16$$
$$15%$

O6LwWMI O0T3bIB K BONpPOCY:

IT|@QMmMmMm|O|O | |> %
S ololo]o[oo

[nsa noboro npaBunbLHOro oTeeTa: Bal oTBET BEPHbIN.

[nsa no6oro HenpaBuUNbHOro oTBeTa: (Ball OTBET HENPABU/bHbIN.

Mopackaska 1:

MNoka3aTb KONNMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ska 1):

Ypanutb HEKOPpPEKTHbIE OTBETbI
(Noackaska 1):

Tern:

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

HeT

HeT

top/MNo ymonuyaxnuro ana POC_10.05.01 KomnbrotepHasa 6e3onacHocTb /OlNK-
1/0OMK-1_3nekTtpoanHamuka/OlNK-1_3dnekTtpoanHamMmuka_3afaHus ¢
KOPOTKUM OTBETOM

kopoTtkun_1

Mo ancky paguycom R = 1 pacrnipefesieH 3apsaf C MOBEPXHOCTHOW MAOTHOCTbIO 0 = 3r/M, FAe I (ga
- paccTosiHMe [0 LeHTpa Ancka. Onpegennte ero nofaHbIn 3apag. Bce senndnHel fgaHbl B CI'C.




Bann no ymon4yaHuio:

YyBCTBUTENLHOCTL K perucTpy:| Het
LWTpad 3a kaxkayro HenpaBunbHY NonbITKy:| 33.3
ID-HOMep:
OTBeThbI OT3bIB OueHka
2 100
O6wWwmn oT3bIB K BONpPOCY:
Moacka3ska 1:
Teru:
Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [ycmbie omeemabl He
6ydym ucrnionb3oeamscs. CUMBOIT «*» MOXHO UCMo/Ib308amb 8 kadecmee wabrioHa,
coomeemcmeytouiezo obbiM cumeornam. Nepeabil nodxodswut omeem 6ydem
ucrionib3o8ambcsi 015 orpedesieHUs1 OUEHKU U om3blea.
KOPOTKUM_2
MoTOK BEKTOPaA HanNps»>XeHHOCTU E 3n1eKTpoCcTaTNUYeCKoro noss B CTOPOHY BHELLUHEN HOpMasn
Yyepes HEKOTOPYIO 3aMKHYTYI0 MOBEPXHOCTb paBeH 121, Kakoi cyMMapHbIi 3apsag HaxoauTcs |SA
BHYTPMW 3TON NOBEPXHOCTU? Bce BennymHbl aaHsl B CI'C.
Bann no ymon4yaHuio:| 2
YyBCTBUTENLHOCTL K peructpy:| HeT
LWTpad 3a kaxkayro HenpaBunbHYIO NonbITKy: | 33.3
ID-HOMep:
OTBeThI OT3bIB OueHkKa
3 100
O6LwWuMI O0T3bIB K BONpPOCY:
Mopckaska 1:
Teru:
Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmbie omeemsl He
b6ydym ucrnonb3osambcs. CUMBOI «*» MOXHO UCIMO/Ib308amb 8 Kayecmeae wabrioHa,
coomeemcmeyrouwezo robbiv cumeonam. Nepsbiti nodxodsuwuti omeem 6ydem
ucrionib3o8ambcs 0115 oripedesieHUs OUEHKU U om3blea.
KOpOTKun_3
B0 CKOJIbKO pa3 yBEANYUTCA MarHUTHBIN MOMEHT KBaAPaTHOrO KOHTYpa C TOKOM, eC/in ero SA

CTOPOHY YBENYUTL B 5 pas?




Bann no ymon4yaHuio:

YyBCTBUTENBLHOCTb K PErucTpy:

HeT

LTtpad 3a kaxkayro HenpaBUIbHYIO NOMNbITKY:

33.3

ID-HOMep:

OTBeThI

OT3bIB

OueHka

25

100

O6wWwmn oT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [ycmbie omeemabl He
6ydym ucrnionb3oeamscs. CUMBOIT «*» MOXHO UCMo/Ib308amb 8 kadecmee wabrioHa,
coomeemcmeytouiezo obbiM cumeornam. Nepeabil nodxodswut omeem 6ydem

ucrionib3o8ambcsi 015 orpedesieHUs1 OUEHKU U om3blea.

KopoTkun_4

HekoTopas afiekTpmyeckas Lernb NOCTOAHHOIO ToKa coaepXunT 12 y3nos. CKONbKO
HEe3aBUCNMbIX ypaBHeHVII7I MOX>XHO COCTaBUTb A4 3TUX Y310B, NOJIb3YyAChb MpaBuiaMun

Knpxroda?

SA

Bann no YMOJN4YaHUIO:

YyBCTBUTENBLHOCTL K PErUCTpY:

HeT

LLTpach 3a kaxpyro HeNnpaBUNbHY NONbITKY:

33.3

ID-HOMep:

OTBeThI

OT3bIB

OueHkKa

11

100

O6LwWuMI O0T3bIB K BONpPOCY:

Mopckaska 1:

Tern:

Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmble omeemsl He
6ydym ucrionb3oeambcs. CuMBOI «*» MOXHO UCMob308amb 8 Kadyecmee wabrioHa,
coomeemcmeyrouwezo robbiv cumeonam. Nepsbiti nodxodsuwuti omeem 6ydem

ucrionib3o8ambcs 0115 oripedesieHUs OUEHKU U om3blea.

pa3BepHyTbin_1

Cuctema ypaBHeHUn MakcBenna B Bakyyme (B andepeHLnansHOM BUAE). ES




Bann no ymon4yaHuio:

3

dopmar oTBeTa: HTML-
penakTop
TpeGoBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewnTs BnoxeHus:| 1
Tpebyemoe uncno BnoxeHuit:| 0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLlabnoH oTBeTa UHdopmauusa onsa oueHMBaroLWmx
O6wWwun oT3bIB K BONpPOCY:
Tern:
Honyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem Q0o/mKeH
6bImb oyeHeH rnperiodasamersieM 8Py4HY!O.
pa3BepHyTbIN_2
CucTema ypaeHeHUn Makceenna B cpefie 8 BEHD-thopme (B anddepeHumansHom Buae). [ES
Bann no ymonuyaHuio:| 3
dopmat oTBeTa: HTML-
penaktop
Tpe6oBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewuTb BnoxeHus:| 1
Tpebyemoe uncno BnoxeHumit:| 0
Pa3spelueHHble TUnbl hannos:
ID-HOMep:
LLlabnoH oTBeTa NHdopmauumsa ana oueHmMBaroLWmx
O6wWumi OT3bIB K BONpPOCY:
Teru:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egeecmu mekcm. Omeem O0/mKeH
6bimb OueHeH rnpernodasamersieM 8Py4HY!O.
pa3BepHyTbin_3
YpaBHeHMa MakcBenna ANna 31eKTPoCTaTUYeCckoro rnoss B Bakyyme (B ES

anggepeHuansHom Buae). MoTeHLman 31eKTPoCTaTnYeCKoro nons.




Bann no ymonuyaHuio:| 3
dopmar oTBeTa: HTML-
penakTop
TpeGoBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewnTs BnoxeHus:| 1
Tpebyemoe uncno Bnoxenui:| 0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLlabnoH oTBeTa UHdopmauusa onsa oueHMBaroLWmx
O6wWwun oT3bIB K BONpPOCY:
Teru:
Honyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mekcm. Omeem Q0o/mKeH
6bImb oyeHeH rnperiodasamersieM 8Py4HY!O.
pa3BepHyTbin_4
YpaBHeHUa MakcBenna A5 NoCTOSHHOrO MarHMTHOMO NOAS B BaKyyMe (B ES
anddepeHumanbHOM BUAe). BEKTOPHbLIN NoTeHUMan.
Bann no ymonuaHumio:| 3
dopmat oTBeTa: HTML-
penaktop
Tpe6oBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewnTb BnoxeHus:| 1
Tpebyemoe uucno Bnoxenui:| 0

PaspelueHHble Tunbl hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmauusa ansa oueHMBaoLWKUX

O6wWmiI OT3bIB K BONpPOCY:

Teru:

6bIMb oUeHeH npernodasamesiem 8py4HY!H.

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egeecmu mekcm. Omeem O0/mKeH

[na oueHnBaHuA pe3ynbTaTtos 06YHEHVIFI Ha 3K3ameHe NCNoNb3yeTcAa 4-6annbHas WKana:

«OTZINYHO», «KXOPOLIO», KyO0B/IETBOPUTENIbHO», KHEY40B/NE€TBOPUTE/IbBHO»

Kputepuun oyeHnsaHusA
LLIkana oueHoK

CpenHuin 6ann no pesynbTaTtam TEKYLLMX aTTecTalmii B CyMMe C OLLeHKOM 3a
9K3aMeHaUMOHHY0 paboTy 1 AONONHUTENBbHBIMW Bannammn NexuT B AmManasoHe 90—

100.
OTAnYHO




CpenHuin 6ann no pesynbTaTtam TEKYLLMX aTTecTaumii B CyMMe C OLLeHKOM 3a
9K3aMeHaUMOHHY0 PaboTy 1 AONONHUTENbHBIMW BanNammn NexuT B AmManasoHe 70—
89.

Xopowo

CpeaHuin 6ann no pesynbTaTam TEKYLIMX aTTECTALLMIA B CYMME C OLLeHKOMW 33
9K3aMeHaUMOHHY0 PaboTy 1 AONONHUTENBHBIMWU BanNamm NEXUT B AMaNa30He
50-69. YooBneTBOpPUTENBHO

CpezHuit 6ann no pesynbTaTam TEKYLLMX aTTECTALLMIA B CYMME C OLLEHKOM 3a
9K3aMeHaUMOHHY0 paboTy U A0NONHUTENbHBIMKU 6antamu meHbLue 50.
HeyposneTsoputenbHO



