MwuHob6pHayku Poccum
®EAEPAZIbHOE TOCYOAPCTBEHHOE BIOAXKETHOE OBPA30OBATE/IbHOE YYPEXOEHUE
BbICLLErO O6PA30OBAHMA
«BOPOHEXCKWA TOCYOAPCTBEHHbBIA YHUBEPCUTET»
(®re0Yy BO «BlY»)
VTBEPXIAIO

3aBeaytownii Kapegpoi

/% - UMPPOBBIX TEXHONOTUIA
// Kypranun C. .
05.03.2024 .

PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.14 S1eKTPUYECTBO U MarHeTu3am

1. Koa 1 HaMmeHOBaHMWe HanpaBaAeHUA NOAroTOBKU/cneLmanbHOCTU:
10.05.01 KomnbloTepHas 6e3onacHoCcTb

2. Mpodunb noarotToBKK/cneymnanmsaums:

PaspaboTka 3almLeHHOro nporpaMmHoro obecneyeHus

3. KBanudwukauus (cteneHb) BbINyCKHUKA:

Cneupanurer

4. ®opma obyuyeHus:

OuHaA

5. Kadeppa, oTBeyalowian 3a peanmsaumio ANCLUNINHDI:

Kadeapa undpoBsbix TEXHONOTMIA

6. CoctaButenu nporpammbi:

3anpsaraes Cepreit AnekcaHaposuy, AOKTOp GU3MKO-MaTEMATUYECKMX HayK, Npodeccop
7. PekomeHpoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.24

8. YuebHbiit roa: 2026-2027 Cemectp(bi): 3



9.lenun 1 3apgaum yue6HOU AUCLUNAUHDI:
Llenbto Kypca ABASETCA CUCTEMATUYECKOE U3yYeHME OCHOBHbIX NOOXKEHUA SNEKTPOANHAMMKMN,
3aaauun yyebHoOM ANCUMNINHDI:

- N3yYeHne TEOPETUYECKUX OCHOB ONMUCaHUA SN1IEKTPOMArHUTHOrO NoJs, CNocob60B NPUMEHEHUS YPaBHEHW
3N1EKTPOAMHAMUKM, MPUHLMMNOB MPOEKTUPOBAHMUSA SNEKTPUUYECKUX Lieneil;

- dbopMMpoBaHUE YyMeHUI peluaTb pyHAAMEHTa/IbHbIE 3N1EKTPOAMHAMMUYECKME 33434U, IPPEKTUBHO
NPUMEHATb TEOPUIO U3/TYYEHWUI U Nepeaaymn 3N1eKTPOMarHUTHOro NoiA HanpPaeAAOWUMM YCTPONCTBaAMM;

- oB/llageHMe MaTemaTMUYecKMM anmnapaTom OnMCaHUsA CBOMCTB 3/1EKTPOMarHUTHOro Nnos.
10. MecTo yyebHoIi gucuMnanHbI B cTpyKType OOM:

OvcumnnnHa oTHocUTCA K 6a30Boi YacTu 610Ka B1. Mpu N310XKEHMMU Kypca UCMNONb3YIOTCA CBEAEHUA U3 TaKUX

n o u n u »n u

OVCUMNAKH, Kak “Anrebpa”, “TeomeTtpus”, “Matematmyecknin aHanms”, “MexaHuKa 1 onTuka”.

11. MnaHupyemble pe3yabTaTbl 06yueHUs no gucumnanHe/moaynio (3HaHUA, yMeHUA, HaBbIKK),COOTHECEHHbIE C
nAaHUpyembiMK pesysibTaTaMun 0cBoeHUs obpasoBaTtesibHOM NporpaMmbl (KOMNETeHUMAMMU BbiMYCKHUKOB) U

UHAUKATOPaAMU UX OOCTUXKEHUA:

Kopa v Ha3BaHWe KomneTeHumn

OTlK-4 CnocobeH aHan13nMpoBaTb GU3NYECKYIO
CYLLHOCTb IBNEHUI U NPOLECCOB, NIEXKALLUX B
0CHOBEe GYHKLUMOHUPOBAHMA MUKPO3IEKTPOHHOM
TEXHWUKM, NMPUMEHATb OCHOBHble dU3nYeckne
3aKOHbI ¥ MOZENN ANA peLleHns 3a4au
npodeccroHanbHOW AeATENBHOCTY;

OTlK-4 CnocobeH aHan13nMpoBaTb GU3NYECKYIO
CYLLHOCTb IBNEHUI U NPOLECCOB, NIEXKALLUX B
0CHOBE OYHKLUMOHUPOBAHMA MUKPO3IEKTPOHHOM
TEXHWUKM, NMPUMEHATb OCHOBHble dU3nYeckne
3aKOHbI ¥ MOZENN ANA peLleHns 3a4au
npodeccroHanbHOW AeATENBHOCTY;

OMK-4 CnocobeH aHan13npoBaTb GpU3NYECKYLO
CYLLHOCTb SIBIEHUI U NPOLLECCOB, 1EXKALLNX B
0CHOBEe OYHKLUMOHMPOBAHUA MUKPOIIEKTPOHHOM
TEXHUKU, MPUMEHATb OCHOBHbIE PpU3nYeckue
3aKOHbI U MOAENU ANA pelleHna 3a4a4
npodeccMoHanbHOM AeATeNbHOCTH;

Kop v Ha3BaHue
MHOMKATOpPa KOMMNEeTEeHLUN

OlNK-4.3 3HaeT OCHOBHble

3aKOHbI 3/1eKTpnyecTtBa 1
MarHeTusma

OlNK-4.4 3HaeT OCHOBbI
Teopun  KonebaHun wn

BOJIH, ONTUKU

OlK-4.6 ymeet
NCMNoNb30BaTh
MaTeMaTuyeckne mosenu
bU3MYECKUX ABNEHWUI 1
npoL,eccos

3HaHUA, YMEHUA, HaBbIKN

3HaeT 6a3oBble NOHATUSA
M 3aKOHbI

TEOPUU INEeKTpHn4ecTea n
MarHeTnsma

YMeEeT Ncnoib3oBaTb
MaTemaTuyeckme moaenu
31EKTPOMATHUTHbIX
ABNEHUI U npoteccos



OTlK-4 CnocobeH aHan13npoBaTb PU3NYECKYHO OlMK-4.7 ymeeT pewartb

CYLHOCTb IBNEHMI Y NPOLLECCOB, NIEXKALLUX B TUMNOBblE npuKnagHble ymeeT pelatb 6a3oBble
ocHOBe QYHKLMOHUPOBAHUA MUKPOINEKTPOHHOM busnyeckne 3amaun npaKTUYecKme 3a4aqm c
TEXHUKW, MPUMEHATb OCHOBHble dU3Myeckune MCMo/ib30BaHMEM METO/10B
3aKOHbI U MOAENMN A1 pelleHns 3a4au BEKTOPHOrO aHaAun3a,
npodeccroHanbHOW AeATeNbHOCTH; NPMHLUMNA Cynpnosnumm,

OCHOBHbIX 3aKOHOB
3/1eKTpnuyecTBa n
MarHeTnsma

OlK-4.8 Bnageetr metogamum  BlageetT MeTogamm

OMMK-4 CnocobeH aHann3npoBaTb GU3NYECKYIO mccnenoBaHua GUsnMYeckmx uccnenoBaHMA NPoLLeCccoB
CYLLHOCTb SIBEHUI U NPOLLECCOB, /1EXKALLNX B ABSIEHUI N NPOLLECCOB 3/1eKTPOMArHUTHOM
0CHOBE OYHKUMOHMPOBAHMA MUKPOIIEKTPOHHOM npupoabl

TEXHUKWN, NPUMEHATb OCHOBHbIE (DVIBVI‘-{GCKVIG
3aKOHbl U MOZENN AN pelweHuns 3agau
npodeccMoHanbHOW AeATeNbHOCTH;

12. O6bem AUCUUNAMHDBI B 3a4eTHbIX eauHULax/Jyac:

3/108
dopma NpomeXKyTOUHO aTTecTauuu:

3ayerT ¢ oueHKol, KoHTponbHas paboTa

13. TpyaoemKocTb No BUAAM ydebHO paboTbl

Bug, yuebHol paboTbl Cemectp 3 Bcero
AyanTOpHbIE 3aHATUA 72 72

JIeKUMOHHbIe 3aHATUA 36 36

MpakTnyeckme 3aHATUA 18 18

NabopaTtopHble 3aHATUSA 18 18
CamocTonaTesibHas paboTta 36 36

KypcoBas paboTa 0
MpomerkyTouyHaa aTTecTauma 0

Yacbl Ha KOHTPO/b

Bcero 108 108
13.1. CopepKaHue AUCLUUNIUHDI

n/n CoaepskaHue pasgena Peanvsauma pasgena AUCLUMMAMHBI C MNOMOLLbIO

HanmeHosaHue ONCUMNNHDI OHMalH-Kypca, IYMK
pasgena ANCUMNAUHDI

1. NeKkunn



1.1 McxoaHble NonoxKeHus https://edu.vsu.ru/course/view.php?id=3975
a/71eKTpUYecTea u Mecto
marHetusma 3/IeKTpOMarHeTMsma B
COBpPEMEHHOM dpusnyeckom
KapTuHe munpa. OCHOBHblE
MOHATUA U 3aKOHbI

3/71EKTPOAMHAMUKM.
1.2 MaTemaTunyecKkui WHTerpanbHoe u https://edu.vsu.ru/course/view.php?id=3975
annapar anododepeHumanbHoe
SNEKTPOANHAMMKA McYMCNeHMe BEKTOPOB.
BeKTOpHbI aHanus.
1.3 MuKpocKonuyeckas https://edu.vsu.ru/course/view.php?id=3975
Teopus

Cuctema ypaBHEHUI
MakKcBenna Kak pesynbtaT
o0bobueHns
9KCNepumMeHTa/IbHbIX
$aKTOpOB. 3aKOHbI

3NEKTPOMArHUTHbIX
ABNIEHUI B BaKyyme.
YpaBHeHUA

3N1eKTPOMarHUTHOro

nona.
S/IEKTPOMArHeTm3ama.

SHeprva 3NeKTPOMarHUTHOro
nona. Bektop MoTtuHra.
EAMHCTBEHHOCTb peLueHnn
ypaBHeHult Makcsenna.

n/n CopepskaHue pasgena Peanvsauma pasgena AUCUMMNAMHBI C NOMOLLbBIO

HaumeHoBaHue OUCUMNANHDI OHNaMH-Kypca, IYMK
paszena gUCLUUNANHDI

1.4 MocTosiHHOe https://edu.vsu.ru/course/view.php?id=3975
SN1eKTpu4ecKoe none B DNeKTpoCTaTUCTUYecKoe
Bakyyme none B Bakyyme.

MoTeHumnan nons.
YpaBHeHMe lNyaccoHa.
MprHUMN cynepnosnumm.
DHeprua
3/IeKTPOCTAaTUYECKOro Nons.
Mone Ha 6onbLNX
PaCCTOAHUAX OT CUCTEMDI
3apAgo8. AMnonbHbIN
MOMeHT. Cuctema 3apAa[0B B
KBa3Mo4HOPOAHOM
BHeLHeM none.



1.5 lNocToAHHOE MarHuTHoe
nosie B Bakyyme

1.6 DNEeKTPOMArHUTHbIE
BOJIHbI

1.7 N3nyyeHune n
paccedHue
3/IEKTPOMATHUTHbIX
BOJIH

n/n
HavmeHoBaHue

pasfena AUCLMUNANHDI

1.8
dneKkTpoaAnHaMMKa

3apAA0B M TOKOB B
MaTepuaabHbIX cpeaax.
YpaBHeHua Makcsenna
B cpefax

MarHuTocTaTucTMyeckoe
none B Bakyyme.
OCHOBHble ypaBHeHMUA.
3akoH bno-Casapa.
MarHUTHbIN MOMEHT.
MarHuTtHas sHeprua
NOCTOAHHbIX TOKOB B

NOCTOAHHOM BHeLWHeEM nonae.

YpaBHeHuA ana
noTeHunanos
9N1EeKTPOMArHMTHOro nons.
BonHoBoe ypaBHeHMe.
DNeKTPOMArHUTHbIE BOJIHbI.
Mnockue

MOHOXpPOMaTU4eCKmne BOJIHbI.

Monapusaumna BONHbI.

3anasgbiBatoLime
noTeHuunanbl. U3yyeHune
3/IeKTPOMArHUTHbIX BOJH.
MHTEeHCUBHOCTb n3nyvyeHumA
3/IeKTPOMArHUTHbIX BOJH.
DNeKTpMYecKoe aMnosbHoe
n3nyyeHue. PacceaHue
3/IeKTPOMArHUTHbIX BOJTH
CBO60,£I,HbIMVI M CBA3aHHbIMU
3apsagamu.

CopepskaHue pasgena
AVCUMMANHDI

NcxoaHble nonoxeHuma
MaKpO3/1eKTPOANHAMUKK.
YpaBHeHunA 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

Peanvsauua pasgena AUCLMMIMHBI C MOMOLLbBIO
OHNaWH-Kypca, IYMK

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



1.9 MocToaHHOe https://edu.vsu.ru/course/view.php?id=3975
3/1eKTPUYECKOE U dNeKTpocTaTuKa
MarHuTHoe noJsie B NpPOBOAHMKOB.
cpepax. 3I'IEKTpOCTaTMKa
MOCTOSHHBI TOK B [OV3NEeKTPUKOB. MOCTOAHHbIN
cpepax. TOK B cpeax. 3akoH Oma.
3akoH Oxoyna-JleHua.
MocToAaHHOe marHuTHoe
rnose B cpesnax.
1.10 KBasucraumoHapHble https://edu.vsu.ru/course/view.php?id=3975
TOKM M NONA. YpaBHeHua Makcsenna B
KBA3MCTALMOHAPHOM C/lyyae.
KBasucTauMoHapHble TOKK B
NIMHENHbIX NPOBOAHMKAX.
1.11 INEKTPOMarHUTHbIe https://edu.vsu.ru/course/view.php?id=3975
BOJIHbI B Cpeax.
DNeKTPOMarHuUTHbIEe BOJIHbI B
[OV3NIEKTPUKAX B OTCYTCTBUE
aucnepcuun. incnepcma
3/IeKTPUYECKOMN
NPOHMULIAEMOCTH.
INeKTPOMarHuUTHbIE BO/HbI B
AVCNeprupyoLLmMx cpeaax.
OcHOBbI CreumanbHowm
TEOPMMU OTHOCUTENIbHOCTMU.
2.
MpakTnyeckne
3aHATUA
2.1 NcxoaHble NofoxkKeHns https://edu.vsu.ru/course/view.php?id=3975
3/IeKTpUYecTBa n MecTo
MarHetTusma 3/1eKTPOMarHeTusma B
COBpPeMeHHOM pusnyeckomn
KapTuHe mupa. OCHOBHble
NMOHATMA 1 3aKOHbI
3/1EKTPOAMHAMMKM.
n/n CoaeprkaHue pasgena Peanvsauua pasgena AUCLUMNIMHBI C MOMOLLbBIO
HanmeHoBaHwe OVCUMMNANHDI OH/falH-Kypca, SYMK
pasgena AUCLUNANHDI
2.2 MaTemaTunyeckmit WHTerpanbHoe u https://edu.vsu.ru/course/view.php?id=3975
annapat anddepeHumanbHoe
3/71eKTPOAMHAMUKM

MCYMC/IEHME BEKTOPOB.
BeKTOpHbIM aHau3.



2.3 MuKpocKonuyeckas https://edu.vsu.ru/course/view.php?id=3975
Teopus
3/1EKTPOMArHUTHbIX
AIB/IEHUI B BaKyyme.
YpaBHeHuA
3/1EKTPOMArHUTHOro

Cuctema ypaBHeHUI
MakcBenna Kak pesynbtaT
0606uieHnA
SKCMEepUMEHTaNbHbIX
baKTopOoB. 3aKOHbI
a/1eKTpoMarHeTnsma.
SHeprua aNeKTPOMarHUTHOro
nons. Bekrop MolTuHra.
EANMHCTBEHHOCTb pelleHun
ypaBHeHuMI Makcsenna.

nona.

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

SNIEKTPUHECKOE NoNe B DNeKTPOoCTaTUCTUYECKOE
Bakyyme noJsie B BaKyyme.

MoTeHuman nonsa.
YpaBHeHMe lNyaccoHa.
MprHLMN cynepno3unumu.
DHeprua
3/1eKTPOCTAaTUYECKOTO NOA.
Mone Ha 6onblumx
PaccToAHUAX OT CUCTEMDbI
3apAafoB. AunonbHbIn
momeHT. Cuctema 3apag0s B
KBa3nMO4HOPOAHOM
BHELHeM none.

2.5 MocToAHHOE MarHUTHoe https://edu.vsu.ru/course/view.php?id=3975
rnone B Bakyyme MarHuTocTaTucTMyeckoe
rosie B Bakyyme.
OCHOBHble ypaBHEHUS.
3akoH bno-Caapa.
MarHUTHbIN MOMEHT.
MarHuTHas saHeprua
MOCTOAHHbIX TOKOB B
MOCTOAHHOM BHELLUHEM noJe.

n/n CopepskaHue pasgena Peanvsauma pasgena AUCUMMNIMHBI C MNOMOLLbBIO

HanmeHoBaHue ANCUMNANHBI OHANalH-Kypca, IYMK
pasgena AUCLMUNANHDI

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

BOJIHbI
YpaBHeHuA ana

noTeHUnanos
3NEeKTPOMArHMTHOro nons.
BonHoBoe ypaBHeHuMe.
DNEeKTPOMarHUTHbIE BO/HbI.
Mnockue
MOHOXPOMATUYECKME BOJIHbI.
Monapusauma BONHbI.



2.7

2.8

2.9

2.10

n/n

2.11

N3nyyeHune n
pacceaHue
3NEKTPOMArHUTHbIX
BOJIH

dNeKTpoaMHaMMKa
3apAao0B U TOKOB B

maTepuasbHbIX cpesax.

YpaBHeHuAa Makcsenna
B cpeaax

MocTtoaHHOe
3NEeKTpMYecKoe n
MarHuTHoe nose B
cpepax.
MOCTOSIHHbIN TOK B
cpeax.

KBasuncTaumoHapHble
TOKW 1 NonA.

HanmeHoBaHuMe
pasgena AUCUMNAnHbI

DNEeKTPOMArHUTHblE
BOJIHbI B Cpeaax.

3anasgpliBatolme
noTeHumansl. U3yyeHne
3N1EKTPOMArHUTHbIX BOJIH.
MHTEHCMBHOCTb U31yYeHns
3/1eKTPOMArHUTHbIX BOJIH.
DNeKTpUYecKoe AMnosabHoe
n3nyyeHue. PacceaHue
3N1EKTPOMATHUTHbIX BOJTH
CcBOBOAHBIMU U CBA3AHHbIMM
3apagamu.

UcxogHble nonoxeHusa
MaKpPO3/IEKTPOANHAMMKMN.
YpaBHeHunA Makceenna B
cpepax.

DNeKTpocTaThKa
NPOBOAHMKOB.
DNneKTpocTaThKa
AN3NEKTPUKOB. MOCTOAHHDIN
TOK B cpeaax. 3akoH Oma.
3akoH Oxxoyna-JleHua.
MNocToAaHHOe marHnTHoe
none B cpeaax.

YpaBHeHua Makcsenna B

KBa3nCTauMoOHapHOM Caiyyae.

KBasuctaunmoHapHble TOKM B
JNIMHEMHbIX NPoOBOAHUKAX.

CopfepskaHue pasgena
ANCUMNANHDI

DNeKTPOMarHuUTHbIE BO/IHbI B
OM3NEeKTPUKax B OTCYTCTBME
aucnepcuun. incnepcma
3N1EKTPUYECKOM
NPOHUL,AEMOCTH.
DNeKTPOMarHUTHbIE BOJIHbI B
AMCneprupyowmnx cpegax.
OCHOBbI CneuuanbHoM
TEOPUN OTHOCUTENIbHOCTH.

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 pasgena AUCLMUMIUHBI C MOMOLLbHO
OHNanH-Kypca, IYMK

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



3.
JlabopaTtopHble
3aHATUA

3.1

3.2

33

n/n

3.4

NcxoaHble nonoxeHua

2/1EKTpMYeCcTBa "
MarHeTusama

MaTemaTuyeckui
annapart
3N1EKTPOANHAMUKM

MwuKpockonuyeckasa
TeopwmA
3NEeKTPOMArHUTHbIX
ABNIEHUN B BaKyyme.
YpaBHeHuA
3NEeKTPOMArHUTHOro
nons.

HanmeHoBaHuMe
pasgena ANCLUNAUHDI

MocToAHHOE

S/IEKTpUYECKOoe nosie B

Bakyyme

https://edu.vsu.ru/course/view.php?id=3975
Mecto
3/1eKTpoOMarHeTn3ma B
COBpPEMEHHOM pu3nyeckomn
KapTuHe mupa. OcHoBHble
NMOHATUA N 3aKOHbI
3N1eKTPOAMHAMMKMN.

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

anobodepeHumanbHoe
MCYUC/IEHME BEKTOPOB.
BeKTOpHbIV aHanus.

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

Cuctema ypaBHeHuUM
MakcBenna Kak pesynbtat
0606ueHun
9KCNepMMEHTaNbHbIX
$aKTopOoB. 3aKOHbI
3NeKTpoMarHeTmsma.
SHeprua 3N1eKTPOMarHMTHOro
nona. Bektop MoTtuHra.
EAMHCTBEHHOCTb pelleHuna
ypaBHeHult Makceenna.

CopepaHue pasgena Peanusaumna pasgena AMCLMNINHBI C MOMOLLbIO
OUCUMNANHDBI OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975
DNeKTpocTaTUCTUYecKoe
nosie B Bakyyme.
MNoTteHunan nons.
YpaBHeHue [lyaccoHa.
MpUHUMN cynepno3numm.
DHeprua
3NEKTPOCTATUYECKOrO NOAIA.
Mone Ha 6onbLNX
PacCTOAHUAX OT CUCTEMbI
3apAgoB. AMnonbHbIN
momeHT. Cuctema 3apa[os B
KBa3nMoO4HOPOAHOM
BHELHeM none.



3.5

3.6

3.7

n/n

3.8

3.9

MocToAHHOEe MarHuTHoe
nose B Bakyyme

DNEeKTPOMArHUTHbIE
BOJIHbI

N3nyyeHne n
pacceaHue
3NEeKTPOMArHUTHbIX
BOJIH

HanmeHoBaHue
pasgena AUCUMNAnHbI

dNeKTpoANHaMMKA
3apAf0B M TOKOB B
maTepurabHbIX cpeaax.
YpaBHeHuAa Makcsenna
B cpefax

MocTtoaHHOe
3N1eKTpUYecKoe u
MarHuTHoe none B
cpefax.
MOCTOSIHHbIN TOK B
cpefax.

MarHuTocTaTucTMyeckoe
none B Bakyyme.
OCHOBHble ypaBHeHMUA.
3akoH bno-Casapa.
MarHUTHbIN MOMEHT.
MarHuTtHas sHeprua
NOCTOAHHbIX TOKOB B

NOCTOAHHOM BHeLWHeEM nonae.

YpaBHeHuA ana
noTeHunanos
9N1EeKTPOMArHMTHOro nons.
BonHoBoe ypaBHeHMe.
DNeKTPOMArHUTHbIE BOJIHbI.
Mnockue

MOHOXpPOMaTU4eCKmne BOJIHbI.

Monapusaumna BONHbI.

3anasgbiBatoLime
noTeHuunanbl. U3yyeHune
3/IeKTPOMArHUTHbIX BOJH.
MHTEeHCUBHOCTb n3nyvyeHumA
3/IeKTPOMArHUTHbIX BOJH.
DNeKTpMYecKoe aMnosbHoe
n3nyyeHue. PacceaHue
3/IeKTPOMArHUTHbIX BOJTH
CBO60,£I,HbIMVI M CBA3aHHbIMU
3apsagamu.

CofepskaHue pasgena
ANCUMNANHDI

McxopHble nonoxeHusa
MaKpO3/1IEKTPOANHAMUKM.
YpaBHeHunA Makceenna B
cpepax.

DNeKTpoCcTaThKa
NPOBOAHMKOB.
SNeKTpocTaThKa
AN3NEKTPUKOB. MOCTOAHHDIN
TOK B cpefiax. 3akoH Oma.
3akoH Oxoyna-JleHua.
MocToAHHOE MarHuTHoe
none B cpegax.

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

Peanvsauma pasgena AUCUMMNAMHBI C MNOMOLLbBIO

OHNanH-Kypca, IYMK

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

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



3.10

3.11

n/n

n/n

KBasucTaumoHapHble
TOKM U nons.

DNeKTPOMArHUTHbIe
BOJIHbI B Cpeaax.

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

YpaBHeHunA Makceenna B
KBa3UCTaLlMOHAPHOM cay4ae.
KBasucTaumoHapHble TOKM B
JINHEVHbIX NPOBOAHMKAX.

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

INeKTPOMarHuUTHbIEe BO/HbI B
[OV3NIeKTPUKAX B OTCYTCTBUE
avicnepcun. Aucnepcus
3NEKTPUYECKOM
NPOHMULLIAEMOCTH.
INeKTPOMarHuUTHbIE BO/IHbI B
AVCNeprupyoLLmMx cpeaax.
OCHOBbI CreumanbHow
TEOPMMU OTHOCUTENIbHOCTMU.

13.2. Tembl (pasgenspl) AUCLUNAUHDBI U BUADI 3aHATUIA

HanvmeHoBaHMe Tembl
(pasgena)

McxogHble nonoXKeHusa
3/1eKTpMYecTsa 1
MarHeTMsma

HavmeHoBaHMe TeMbl
(pasgena)

McxogHble NnoNoXKeHuA
3/1eKTpuyecTsa 1
MarHeTMsma

MwuKpockonuyeckas
TeopuA
3/IEKTPOMArHUTHBbIX
ABNEHUIN B BaKyyMe.
YpaBHeHuA
3/IEKTPOMArHUTHOIO
nons.

MocToAHHOE
3/1eKTpMyecKoe nose B
BaKyyme

JleKunoHHble
3aHATUA

J1eKUMOHHbIe
3aHATUNA

MpakTnueckme JTabopaTtopHble
3aHATUA 3aHATUA

2 2
MpaKTuyeckme JTabopaTtopHble
3aHATUA 3aHATUA

4 4

2 2

2 2

CamocToaTenbHan
paboTa

CamocTtoaTenbHasn
paboTa

Bcero

10

Bcero

14

12

12



[TocToAHHOE MarHuTHoe
noJsie B Bakyyme

6 DNeKTPOMArHUTHble
BOJIHbI

M3nyyeHune n
paccesHune
3/1eKTPOMArHUTHbIX
BOJIH

dNneKTpoAnHaMMKa
3apAA0B M TOKOB B
MmaTepuasnbHbIX cpeaax.
YpaBHeHua Makcsenna
B cpeax

MocTtoaHHOe
3/IeKTpUYEecKoe u
MarHUTHoe nosne B
cpenax.
MoCTOAHHbIN TOK B
cpenax.

10 KBa3sucraumoHapHble
TOKWU 1 Nons.

11 DNeKTPOMarHUTHble
BOJIHbI B cpejax.

36 18 18 36 108
14. MeTtopuyeckme ykasaHua Aaa 06yyaloLwmMxca No 0OCBOEHUIO 4UCLMUIN/IUHDI
Mpun M3y4yeHUn ANCLUMNANHBI PEKOMEHAYETCA UCMO/Ib30BaTb CaeaytoLLmMe CpeacTBa:
- PeKOMeHAYeMYt0 OCHOBHYH U AOMNOJAHUTENbHYIO INTEPATYPY;
- MeToAMYECKME YKa3aHUA 1 nocobus;
- KOHTPO/bHbIE 33a4aHNA ANA 3aKPeneHNsa TeOPeTUYECKOro MmaTepuana;
- 3/1eKTPOHHbIE BEPCUN YHEOHUKOB M METOAMYECKMX YKa3aHMI A1 BbINOJHEHMA NPAKTUYECKNX PaboT.

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

OcBoeHMne AMCUMNANHBI CKNaabliBaeTcA U3 ayaUTOPHOM paboTbl (y4ebHOM AeATeNbHOCTM, BbIMOAHAEMOM Noj
PYKOBOACTBOM NpenogaBaTesna) u BHeayaAnToOpHOM paboTbl (yuebHoM geaTenbHOCTH, peanm3yemoi obyyatowmmes
CaMOCTOATE/IbHO).

AyauTopHan paboTa COCTOMT M3 BbINONHEHUA NPAKTUYECKMX U NabopaToOpHbIX 3a4aHWIA B 06bEME, NpesyCMOTPEHHOM
y4eOHbIM NaHOM.

CamocronTenbHasA paboTa npeanonaraet yray61EHHOe M3ydeHMe OTAENbHbIX Pa3heNioB AUCLMIINHDI C
MCMONb30BaHMEM INTEPATYPbI, PEKOMEHA0BAHHOM NPenoAaBaTeiemM, a TaKXKe KOHCMEKTOB MPaKTUYECKUX
(nabopaTopHbIx) 3aHATUIN. B KayecTBe NaaHa A/1A CaMOCTOATE/IbHOM PaboTbl MOXKET BbITb MCMONb30BaH pa3gen 13.1



HacToALel paboyeit nporpaMmsbl, B KOTOPOM 3adUKCUPOBAHbI Pas3aesbl ANCLMUMIMHBI U UX CoAepKaHue. B pasgene
13.2 paboueit nporpammbl onpeaenserTcs KOAMYecTBO YacoB, OTBOAMMOE Ha CAMOCTOATE/IbHYHO paboTy Mo Kaxaomy
paszeny gucumnavHbl. bonbluee KOAMYECTBO YacOB Ha CAMOCTOATE/IbHYO PaboTy OTBOAMTCA Ha Hanbosiee TpyaHble
paszenbl AUCUMNANHBI. 158 CAMOCTOATENIbHOTO U3YYEHUS OTAEbHbIX PAa3henoB AUCLUMNIMHBI UCNOb3yeTCs NepeyeHb
NINTEpaTypbl U APYrMX PECYPCOB, MEPeYMCNEHHbIX B MYHKTax 15 1 16 HacToALlwel paboyeit nporpammebl.

YcnewHocTb 0CBOEHUA ANCLUMINHBI ONPEeAeNsaeTca CUCTEMATUYHOCTBIO U FyOUHOM ayaUTOPHOM 1 BHEAyAUTOPHOM
paboTbl 0byyatoLlerocs.

MpY Mcnonb30BaHUM AUCTAHLMOHHBIX 06Pa30BaTE/IbHbLIX TEXHOIOTUIA U 3/IEKTPOHHOTO 06yYEeHUsA BbINONHATL BCE
YKasaHus npenogasaTesiei, BOBPEMA NOAKOUATLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3a4aHUAM A/1f
CaMOCTOATENIbHOM PaboThbl.

15. MMepeyeHb OCHOBHO M AOMNO/NHUTENIbHOW INTEPATYpPbl, PECYPCOB MHTEPHET, HEO6X0ANUMBIX 417 OCBOEHUA

OUCUUNNUHDI

No NcTouHmMK

n/n

1
CaBenbes, . B. OcHoBbl TeopeTuyeckon ¢pmsnkm. T. 1: MexaHuKa. DNeKTpoanHamMmKa : yuebHuk. T. 1/
Casenves W. B. — 5-e n3g,., ctep. — 2022.— 496 c. — <URL:https://e.lanbook.com/book/183764>.

2 AnnecHuH, C. C. OCHOBbI 31EKTPOAMHAMUKK. Teopus, 3ag,a4m 1 TecTbl [DN1eKTpoHHbIN pecypc] / AnnecHuH C.
C., YepHbiwosa /1. . — 1-e usg. — CaHkt-MeTtepbypr : NlaHb, 2016 .— 576 c. —
<URL:http://e.lanbook.com/books/element.php?pll_id=87725>.

3

3anpsraes, C. A. dnektpoauHamuika / C. A. 3anpsaraes. — BopoHes : M34-80 BopoHesk. roc. yHta, 2005. —
535c.

6) nononHUTeNbHAA AnTepaTypa:

No NCTOYHUK

n/n

1 Mpopaos, U. E. 3apaum no obuiein dpunsmnke = Exercises in general physics : yue6. nocobue / W. E. Upoaos .—
Mocksa : flaHb, 2009 .— 416 c. : un. — (KnaccmyecKkas yuebHas nutepatypa no ¢pusuke) (Knaccmyeckne

3aJa4HUKM U NPAKTUKYMbI, PU3mnKa) .—
<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4875>.

2 AnTyHUH, K. K. dnekTpoanHaMmKa, cnewnanbHas Teopmusa OTHOCUTENIbHOCTU U SNEKTPOLMHAMMKA CNIOLIHbBIX
cpes : ydebHo-meTogmueckoe nocobue / K.K. AnTyHUH .— 2-e nsa. — Mocksa : Aupekt-Meauna, 2014 .— 109
c. — ISBN 978-5-4475-0326-0 .—
<URL:http://biblioclub.ru/index.php?page=book&id=240549>.

3 Nangay N1. 4. Teopua nona / N. A. Nanaay, E. M. ludwuu,. - M. : dusmaraut, 2003. — 530 c.

4 Nanpay /1. . dnekTpoamHammKa cnaowHbix cpeq / 1. A. Nangay, E. M. ludwmu,. - M. : dusmataut, 2003. —

651 c.
5 YepHoyuaH A. U. KpaTkuit kypc dusunkm / A. U. YepHoyuaH. - M. : dusmataut, 2002. — 319 c.
6 Mpopos W. E. dnektpomarHeTnsm. OcHOBHble 3aKoHbl / U. E. Mpogos. — M. : BUHOM. JlabopaTtopusa 3HaHUIA,

2003.-320c.



7 Bpenos M. M. Knaccmueckas anektpoanHammnka / M. M. Bpepos, B. B. PymaHues, U. H. TonTbirnd. — CI6. :
NaHb, 2003 . — 398 c.

B) MHGOPMALMOHHbIE 3/1eKTPOHHO-06Pa30BaTe/IbHbIE PECYPCbI:

Ne n/n NCTOYHMK

1 www.lib.vsu.ru —3HB BI'Y

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

3 3BC «/laHby» https://e.lanbook.com/

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

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

16. MepeuyeHb yuebHO-MmeTOoaNUECKOrO obecneyeHUs ANA cCaMmocToATeNbHOMU paboTbl
Ne n/n NCcTOYHMK

17. Ob6pasoBaTenbHble TEXHONOMMK, UCNOJIb3yemble NPU peannsaunmn yuebHoi AMCUUNANHDBI,BKAIOYan
AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonoruu (Q0T), anekTpoHHoe 06yyeHue (30), cmewaHHoe 0byueHue):

Mpv npoBeAeHWUM 3aHATUN B AUCTAHLMOHHOM PeXKMME 06yYeHNN NCMONb3YHOTCA TEXHUYECKME U MHPOPMALMOHHbIE
pecypcbl ObpasoBaTenbHOro NopTana "dNEeKTPOHHbIN yHUBepcuTeT BIY

(https://edu.vsu.ru), 6asmnpytoLerocs Ha cucTeme AMcTaHUMOHHOro obyyeHunsa Moodle, passepHyTol B yHUBepCUTETE,
a TaK»Ke Apyrue AOCTyMNHble pecypcbl ceTu MHTepHeT.

OcBOEHMWE AUCLMNNHBI CKAAABIBAETCA U3 ayAUTOPHOMN PaboTbl (yuebHOM AeATeNbHOCTH, BbIMOAHAEMON NOA,
PYKOBOACTBOM NpernogasaTena) v BHeayAUTOPHOM paboTbl (y4ebHON feATeNbHOCTH, peannsyemoin obyyatowmmes
CaMOCTOATE/NBHO).

AyantopHas paboTa COCTOUT M3 BbINOJIHEHMA MPAKTUYECKUX M NabopaTopHbIX 3a4aHUi B 06bEMe, NpeayCMOTPEHHOM
y4ebHbIM NJIaHOM.

CamocToaTenbHas paboTta npeanonaraet yraybnéHHoe nyyeHme oTaeNbHbIX Pa3fenos AUCLUNANHBI C
MCMONb30BaHMEM INTEPATYPbI, PEKOMEH/L0BAaHHOM NpenoaBaTe/iemM, a TaKKe KOHCMEKTOB MPAKTUYECKUX
(nabopaTopHbIx) 3aHATUIA. B KauecTBe NaaHa 415 CamMoCToATeIbHOM paboTbl MOXKET bbITb MCMONb30BaH pasgen 13.1
HacToALel paboyeit nporpammbl, B KOTOPOM 3adUKCUMPOBAHbI Pasae/ibl AUCUMIIMHBI U UX coaeprKaHue. B pasgene
13.2 paboueit nporpammbl onpesenseTca KoJM4ecTBO YacoB, OTBOAMMOE Ha CAaMOCTOATE/IbHYHO PaboTy Mo KaxKaomy
pasgeny AucumMnanHbl. bosbluee KOIMYECTBO YacoB HA CAaMOCTOATENIbHYO PaboTy 0TBOAMTCA Ha Hanbonee TpyaHble
pasgenbl AUCUMNANHBIL. [1n1A CaMOCTOATENbHOMO U3yYeHUA OTAE/bHbIX Pa3AeNnoB AUCUUNANHBI UICNONb3YeTCA NepeyeHb
NIUTEpaTypbl U APYTUX PECYPCOB, NEPEUNCEHHDBIX B MYHKTax 15 1 16 HacToALel paboyeli nporpammsi.

YCrnewHocTb 0CBOEHMA AUCUMUMNANHBI ONPeaensieTca CUCTEMAaTUYHOCTbIO U FyOUHON ayANTOPHON U BHEayAUTOPHOW
paboTbl 0byyatoLerocs.

Mpu MCNONb30BAHUN ANCTAHLMOHHbIX 0OPa30BaTe/IbHbIX TEXHOIOTUIA U 3IEKTPOHHOTO 06Yy4YeHUs BbIMOIHATb BCE
YKasaHuA npenogasaTesiei, BOBPeMA NOAK/IUATLCA K online 3aHATUAM, OTBETCTBEHHO NOAXOAMUTb K 3a4aHNAM A/1A
CaMoCTOATENIbHOM PaboThbl.

18. MaTtepuanbHo-TeXHUUYEcKoe obecneueHne AUCUMNANHDI:

JNleKuMoHHas ayaMTopus, OCHaLLEHHas MybTUMeANNHbIM MPOEKTOPOM; CneumanmsnpoBaHHas mebenb:
[0CKa MeNoBas UM MapKepHana 1 WT., CTO/bI, CTy/IbA B HEOBXOAMMOM KOIMYECTBE.



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

[na nabopaTopHbIX paboT NnpeaycmoTpeHa nabopaTtopusa Ne103: npesHasHaveHa 414 BbINOJHEHUs 1abopaTOPHbIX
paboT No Kypcy «INeKTpoANHAMMKa», OCHaLLLEHA HEOBX04MMbIM KonuvecTBom paboumx mect (30 cTO/10B, U3 HUX CTON
ONA NpenogasaTens, CTon aaa nabopaHTa, 4 ctona 6e3 obopyaoBaHMA, CTO C KOMMNbIOTEPOM, 24 cTona C
obopyaoBaHMeM ANA BbiNOAHEHUA nabopaTopHbIX paboT no Kypcy; 40 cTy/1beB), KOMMNbIOTEPOM A1a 06paboTKM
pe3y/IbTaToOB BbIYMCNEHWUI, KOMMNIEKTAMU A5 BbINOJAHEHWNA NabopPaTOPHbLIX paboT:

- nabopaTopHoe 060pyA0BaHMA 414 BbINOJHEHUA PaboT Mo onpeae/ieHnto YAEeNbHOIOo 3apAAa 3/1eKTPOHA
BBAKYYMHOM AMO4E U METOAO0M MarHeTpoHa, No U3y4YeHUIO 3/IEKTPOHHOTO ocuuanorpada, no U3yyeHuto
3NEeKTPOCTaTUYECKOro MOAA, N0 UCCNeA0BaHMIO NpoLecca 3apsaja U paspasa KoOHAeHcaTopa, No U3yYeHUto
CErHeTO3/IEKTPUKOB, MO ONpeae/eHNI0 TEMNepaTypHOM 3aBUCMMOCTH CONMPOTUB/IEHUA METAJI/IOB, MO ONPeLeIeHUI0
rOPU30HTANIbHOM COCTABAAOLLEN MArHUTHOIO NOAA 3EMAM Pa3IMYHBIMU METOAAMM, MO UCCAEA0BAHUIO NETAN
ructepesnca GeppomMarHeTMKOB , MO ONpPeAENEHNIO SIEKTPOANHAMMUYECKOM NMOCTOAHHOWM, MO U3YYEHMIO 3aKOHOB
nepemeHHOro Toka, No NCCNef0BaHMI0 NOAYNPOBOAHWKOBbIX BbINPAMUTENEN 1 onpeaeneHnio paboTbl BbIXOAa;
ocumnnorpad C1-178.1 (4 wr.);

NabopaTopHbI CTEHA «INEeKTPUYECKUE U3MEPEHMA U OCHOBbLI METPOJIOrMn», moaenb 3/16-110.004.04 (3 wr.);
ocumnnorpadsl unpposblie ADS-2031 (5 wr.);

undpposoi cuétumnk U8533341-230 (4 wr.);

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

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TEKYLLLEN U MPOMEIKYTOYHOW aTTecTauui

MopAAOoK OLEHKN OCBOEHMA 0BYUatoLLMMKUCA y4eBHOro maTepuana onpeaenseTcsa CoaepKaHMem CaeayroLmx
pa3fenos AUCUUNANHDI:

Ne Pasgenb! gucumnanHbl (mogynm) Kog KomneTeHuumn Kopg nHankaTopa

n/n OueHouHble cpeacTsa
ONA TeKyLen
aTTrecTauum



1 OnkK-4 OMnK-4.3 KoHTponbHana paboTa

Pasgenbl 1-11. NcxoaHble
NOJIOXEHUSA 3/1eKTPUYECTBA

7

MareHTM3ama. MatemaTmyecKkui
annapaT 3N1eKTPOAMHAMMUKM.
MuKpocKkonuyeckaa Teopusa
3NEeKTPOMArHUTHbIX ABMIEHUI B
BaKyyme. YpaBHeHMA
3N1EKTPOMArHUTHOrO

nona. [loCTOAHHOE 3/NeKTpUYecKoe
none s

BaKyyme 1OCTOAHHOE MarHnuTHoe
noJse B BaKyyme.
DNeKTPOMArHUTHbIE BOJIHbI.
N3nyyeHune n paccesHune
3/IEKTPOMATHUTHbIX

BOJIH. DNIEKTPOAMHAMMKA 3apAL0B

M TOKOB B MaTepuasbHbIX

cpepax.

YpaBHeHuA

Makcsenna B cpegax. [octoaHHOe
3/IEKTPUYECKOE N MarHUTHOE NnoJe B
cpepax.

MocToAHHDBIN TOK B cpenax.
KBasncrtaunmoHapHble TOKM 1 NoNA.
DNEeKTPOMArHUTHbIE BOJIHbI B Cpeax.

Ne Pasgenbl gucumnanHbl (mogyin) Kop komneteHumn Kopg nHgukaTopa
OueHoYHble cpeacTBa

ONA TeKyLLen
aTrectauumu

n/n



OrlK-4

Pasgensbl 1-11. NicxoaHble
NONIOXKEHMUA 31eKTPUYEeCTBa

7

mareHTM3ama. Matematmyeckumi
annapaT 3/1eKTPOANHAMMUKN.
MuKpocKkonunyeckaa Teopuma
3NEeKTPOMArHUTHbIX ABIEHUI B
BaKyyme. YpaBHeHUA
3/IeKTPOMArHUTHOIO

nonA. MocToAHHOe 3neKTpuYeckoe
none B Bakyyme [locToAHHOE
MarHUTHOE MnoJie B BaKyyme.
DNEeKTPOMArHUTHbIE BOJIHbI.
N3nyyeHune n pacceaHune
3/IeKTPOMArHUTHbIX

BOJIH. D/IeKTPOAMHAMMKA 3apAL0B
M TOKOB B MaTepuasbHbIX

cpepax.

YpaBHeHusa

Makcsenna B cpegax. [ocTtoaHHOe
3/IeKTPMYECKOE U MArHUTHOE none B
cpepax.

MoCTOsHHbIM TOK B cpeax.
KBasuncTaumnoHapHble TOKK 1 NoAA.
DNeKTPOMarH1UTHble BOIHbI B Cpesax.

OrK-4.4

KoHTposbHan pabota



OrnkK-4

Paspgenbl 1-11. UcxogHble
NMONOXKEHMA dNeKTpUYecTsa

7

mareHTMama. MatemaTmyeckui
annapat 3N1eKTPOAMHAMMKM.
MuKpockonuyeckaa Teopumsa
3NeKTPOMArHUTHbIX ABNIEHUI B
BaKyyme. YpaBHeHuUA
9/IEKTPOMArHMTHOro

nona. NocrtoAHHOE INeKTpuveckoe
nose B Bakyyme lNocrosaHHoe
MarHMTHOe Mnose B BaKyyme.
DNeKTPOMarHUTHbIE BOJHbI.
N3nyyeHune n paccesHue
3/IEKTPOMArHUTHbIX

BOJIH. DNIeKTPOgMHaMMKa 3apAaa0B
M TOKOB B MaTepuanbHbIX

cpegax.

YpaBHeHuA

Makcsenna B cpegax. NocTtoaHHOe
3/IeKTPMUYECKOe U MarHUTHOe none B
cpenax.

MocToAHHBIM TOK B cpegax.
KBasucTaunmoHapHble TOKK 1 nons.
DNeKTPOMarHuUTHble BOJIHbI B cpeax.

OnnK-4.8

KoHTponbHas pabota



MpomesKyTouHan aTTecTaums
dopma KOHTpoAS - 3a4eT ¢ oueHKol,KoHTpobHan paboTta

OueHoYHble cpeacTsa A5 NPOMENKYTOUHOM aTTecTaumm

5 OnK-4

Paspenbl 1-11. NcxogHbie
NONOXEHMA dNeKTpUYecTsa

"

MareHTMsama. MaTemaTuyeckuii
annapaT 3/1eKTPOAMHAMUKM.
MuKpockonuyeckaa Teopuma
3/1eKTPOMArHUTHbIX ABMIEHUI B
BaKyyme. YpaBHeHUA
9/IeKTPOMArHMTHOro

nons. MocToAHHOE 31eKTpUYecKoe
none B Bakyyme [locTtoaHHOe
MarHuMTHoe MnoJsie B Bakyyme.
DNeKTPOMArHUTHbIE BOJHbI.
M3nyyeHune n paccesHune
3/1EKTPOMATHUTHbIX

BOJIH. DN1eKTPOAMHaMMKa 3apAaL0B
M TOKOB B MaTepuanbHbIX

cpepax.

YpaBHeHuA

Makcsenna B cpegax. [octoaHHOe
3/IeKTPMUYECKOE U MarHUTHOe nose B
cpepax.

MocToAHHDBIM TOK B cpesax.
KBa3suncTaunmoHapHble TOKK 1 Nons.
DN1eKTPOMarHMUTHbIE BOJIHbI B Cpeaax.

Komnnekt KM

KoHTposbHasa paboTa

20 Tunosble OLEeHOYHbIe cpeacrea U metoguyeckme matepuasbl, onpegenaouime npoueaypblioueHnMBaHuUA

20.1 TeKywuit KOHTPOIb yCNEBAEMOCTH

TeKyLIMIA KOHTPOIb YCNEBaeMOCTU MO AMUCLMUM/IMHE OCYLLLECTBAAETCA C MOMOLLbIO CAEAYIOLLIMX OLEHOYHbIX CPE/CTB:

KOHTpO/IbHaA paborTa.
MprMmepbl 3a4aHWIA 41A KOHTPObHbIX PaboT:



KoHTposnbHas paboTta Ne 1

BapuaHT No 1

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

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

2, rae a=const, r - paauyc-BeKTop.

3agaHue 3. (15 6annos) Boiumcaute grad u, ecnm u=(a ,b, r), rae a ,b=const, r - pagnyc-sektop. 3aganue 4. (15
6annos) Halaute umpkynauuio BeKTopHoro nons a(r)=-yi+xj+10k Baonb okpy»kHoctn x 2 +y 2 =1, z=0. O6x0p,
KOHTYypa NPOou3BOANUTCA B MNOJIOKMUTE/ILHOM HAMNpPaB/ieHUMN.

OnucaHMe TeXHO/IOrMM NPOBEAEHMA: KOHTPO/IbHAA paboTa NPoOBOAUTCA B MUCbMEHHON GOPME M COCTOUT U3 YeTbipex
3aJ.aHWUI1, NpUMepbl KOTOPbIX YKa3aHbl Bbille. Ha ee BbINOAHEHME AaeTca 2 aKaAeMMNYECKMX Yaca.

Tpeb0oBaHMA K BbINOJHEHUIO 3a4aHWIA (MM WKaAbl U KPUTEPUM OLLEHMBAHUA): 33 YCMELIHOEe BbINO/IHEHWE 3a4aHKA
BbICTaB/IAETCA OLIEHKA, YKa3aHHan Bbllwe. MaKcMmanbHasa OLEeHKa 3a pelleHune 3a4a4m CTaBUTea, ecim pabota
COAEPXUT NOJIHOE, I0rMYECKM 0B6OCHOBAHHOE U aKKypaTHO 0GOPMIEHHOE PELIEHNE, COMPOBOXAAOLWEEca BCEMM
HeobxoauMbIMK pacyeTamu. Mpu HaMYMK OWNBOK M HEeA0YETOB, B 3aBUCMMOCTM OT TOTO, HACKOJ/IbKO OHW NOBANAN
Ha X0/, pelleHus, OLeHKa CHUKaeTcA. Ecnm ydawminca aonyckaer rpybble olWmMBKM, 4EMOHCTPUPYA TEM CaMbIM
HenoHMMaHue cyT1 Npobaembl U He3HaHWe 6Aa30BOro maTepurana, To cTaBuTcA oueHka 0 6anios

20.2 NMpomerKyTouHaA aTTecTauus

MNpomexXyTouyHana aTTecTauma No ANCLUUNANHE OCYLLLECTBAAETCA C MOMOLLLIO ClIeAYIOLLMX OLeHOYHbIX CPeACTB:
komnnekt KUM.

lMepeyeHb BONPOCOB K 3K3aMeHY:

MecTo aN1eKTpOMarHeTn3ama B COBPEMEHHON GpU3NYECKOoM KapTUHe mupa.
1.

OCHOBHble NOHATUA U 3aKOHbI 3/IEKTPOAMHAMMUKMN.

2.

NHTerpanbHoe v auddepeHLmanbHoe ncUncIeHe BEKTOPOB.
3.

BeKTopHbIl aHanms.

4.

Cuctema ypaBHeHUMI A MaKcBenna Kak pesyabTaT 0606LLeHNA SKCneprmeHTaNbHbIX GpaKTOpPOB.
5.

3aKOHbI 3/1eKTPOMArHeTM3mMa.

6.

JHeprua aNeKTPOMarHMTHOro nons.

7.

BekTop MolTuHra.

8.

EAMHCTBEHHOCTb peLleHus ypaBHeHUn Makcsenna.

9.

JNeKTPOCTaTUCTUYECKOE MONE B BaKyyMe.

10.

MoTteHuunan nons.

11.

YpasHeHwue lMyaccoHa. MpuHumn cynepnosnumu.

12.

JHeprua sNeKTPoCTaTUYeCcKoro NonA.

13.

Mosie Ha 60/bLINX PACCTOAHUAX OT CUCTEMBI 3aPAL0B.

14.

ONnonbHbIN MOMEHT.



15.

Cnctema 3apALoB B KBAa3MOLHOPOAHOM BHELLUHEM MOe.
16.

MarHuToCcTaTUCTMYECKOE MoJie B BaKyyMme.

17.

OcHoBHble ypaBHeHUA. 3aKoH brno-Casapa.

18.

MarHUTHbIA MOMEHT.

19.

MarHuTHaA saHepPrusa NOCTOAHHbLIX TOKOB B MOCTOAHHOM BHELLUHEM MOJIE.
20.

YpaBHeHUA 1A NOTEHLMANIOB 3/IEKTPOMArHUTHOrO NoAS.

21.

BosiHOBOE ypaBHEHME.

22.

SNEeKTPOMarHUTHbIE BOJIHbI.

23.

MN10CKMe MOHOXPOMATMYECKME BOJIHbI.
24.

MonAapu3sauma BOHbI.

25.

3anasgblBatolme NoTeHUmManbl.

26.

M3yyeHne 31eKTPOMarHUTHbIX BOJIH.
27.

MNHTEHCUBHOCTb U3/1y4eHMNA 3NEKTPOMArHUTHbIX BOJIH.
28.

DNeKTPUYECKOe AUMNONbHOE U3/yYEHUE.
29.

PacceaHne aneKTpoMarHUTHbIX BOSIH CBO60,CI,HbIMI/I M CBA3aHHbIMU 3apAadamu.
30.
McxoaHble MONOXKEHUA MAaKPO3NEKTPOAMHAMUKN.

31.

YpaBHeHuAa MakcBenna B cpegax.

32.

dneKTpocTaTUKa NPOBOAHUKOB.

33.

OneKTpocTaTUKa ANINEKTPUKOB.

34.

MocTosAHHBIM TOK B cpesax.

35.

3akoH Oma. 3akoH [Ixoyna-JleHua.

36.

MocToAHHOE MAarHMTHOE MNoJie B Cpeaax.
37.

YpasHeHua MaKcsensia B KBa3mCcTaLMOHApPHOM Cay4yae.
38.

KBasuncTauMoHapHble TOKM B IMHENHbIX NPOBOAHUKAX.
39.



DNeKTPOMArHUTHbIE BOJIHbI B AM3IEKTPUKAX B OTCYTCTBUE AUCMEPCUN.
40.

[vcnepcua 3neKTpuYeckoin NPoHMLAEMOCTH.

41.

D/1eKTPOMArHUTHbIE BOJIHbI B AMUCMEPrMpyroLLMX cpesax.

42.

OCHOBbI CNeLmanbHOW TEOPUU OTHOCUTENBHOCTMY.

43.

Mprmepbl TMNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUNASIOB:

KoHTpo/IbHO-M3MepuTenbHbIn matepmnan Ne 1 1. SHeprua
9/IEKTPOCTAaTUYECKOrOo NONA.

2. YpaBHeHua MaKcBenna B cpegax.
KoHTpo/IbHO-M3MepuTenbHbIn matepuan Ne 2 1.
YpasHeHue lyaccoHa. MpuHumn cynepnosnumu.

2. Nonapusauyma BOHLI.

Mprmep KOHTPOJ/IbHO-U3MepPUTENbHOrO MmaTepurana

YTBEPXKOALIO
3aBeaylowmnii Kapeapon UMPpPOoBbIX TEXHOIOTUIA
C.A. KypraauH
. .2021
HanpasneHue noarotoskm / cneunanbHoctb 10.03.01 MHPopmaumoHHas 6e3onacHoCTb
OucumnanHa 61.0.14 SneKTpnyecTBO M MarHeTU3m
dopma obyyeHuns OyHoe
Bupg, KoHTponAa 3aver
Bupa atTectaumu MpomexkyTovHas
KoHTpo/IbHO-M3MepuTenbHbIn matepuan Ne 1 1.
SHeprua sNeKTPoCTaTUYECKOro NonA.
2. YpaBHeHua Makcsenna B cpeax.

MNpenopgasaTens C.A. 3anpsaraes

OnucaHve TeXHONOTMM NPOBEeAEHUS : 0byYatoWwemyca cyyaiHbiMm 06pa3oM AaeTCa OAMH U3 3K3aMEHALMOHHbIX

6unetos. 3aTeM Ha NMOArOTOBKY MpeAoCTaBAseTca 3 akageMUYeCcKMxX Yyaca. 3a oTBeAeHHoe Bpems obydatoLmiics

[OO/I3KEeH NMUCbMEHHO BbINOAHWUTL 3a4aHuA buneta. Mocne 3Toro NPoBoAMTCA cobecesoBaHMe, B X04e KOTOPOro MoryT

6bITb 3aaHbl YTOUHAIOLLME U AOMNONHUTEIbHbIE BOMNPOCHI. MpU yCrewHom oTBeTe Ha AOMNOHUTE IbHbIE BOMPOCHI

obyyvarominca moxkeT noayuntb ot 0 4o 10 4onoAHUTENbHbIX 6annoB..

TpeboBaHMA K BbIMOJHEHWIO 3a4aHWUI, LKLl U KPUTEPUM OLLEHMBAHUA: MaKCMMaibHan OLEHKa 3a

Kaxgoe 3agaHue - 25 6ann08. s oueHMBaHUA pe3yibTaToB 06yYeHUa Ha 3K3aMeHe UCMOb3YIOTCA caeaytoLme

noKasaTenu.

1) 3HaHME OCHOBHbIX MOHATUIA NEKTPOANHAMUKNA U ee METOA0B, KOTOPbIE UCMO/b3YIOTCA ANANOCTPOEHUA MOAENEN U
KOHCTPYMPOBaHWA aIfOPUTMOB PeLLeHNa NPaKTUYecKmX 3adad;

2) 3HaHWe MOCTaHOBKM KIaCCUYECKUX 3a4ay;

3) 3HaHWe MeToA0B GOPMYMPOBKM M AOKA3ATENbCTBA MAaTEMATUUECKUX YTBEPIKAEHNIA;

4 ') yMmeHVe NPUMEHATb METO/bl S/1IEKTPOANHAMMKM AN pelleHMs 3a4a4 NpodeccMoHanbHOM AeATeIbHOCTY;



5) yMeHMe NpMMeHATb annapart 31eKTPoaMHAMMKM 1A A0KA3aTeNbCTBA YTBEPKAEHWUI U TeopeMm; 6) BnageHue
HaBblKamM KBanndMLMPOBAHHOrO BbIbOPa M aAanTaLm CyLLECTBYIOLLIMX METOA0B A/ PeLleHUA NPaKTUYEeCcKmUX
33434 peleHuns;

7) BnageHne HaBblKamMM MCMNO/Ib30BaHUA METOA0B PelleHMA KNacCUYeCKMUX 3a4a4 3N1eKTPOAMHAMUKM A8 pelleHnn
Pa3/IMYHbIX eCTECTBEHHOHAYYHbIX 3aa4.



MpuseaéHHbIE HUXKe 3a4aHNA PEKOMEHAYETCA MCNO/b30BaTb NPU NPOBEAEHUU ANArHOCTUUYECKUX paboT ana
OL,eHKM OCTaTOYHbIX 3HaHWU NO AUCLUNAUHE

POC_10.05.01 KomnbloTepHas 6e30MacHOCTb

top/MNo ymonyaHuro ana ®OC_10.05.01 KomnbroTepHana 6e3onacHocTb /OMK-
1

top/MNo ymonuaHuo ana ®OC_10.05.01 KomnbroTepHasa 6e3onacHocTb /OlMK-
1/0OMNK-1_9neKTpnyecTtBo U MarHeTu3m

Tect_1

HanamTe Moay/ib HaNpsi>KeHHOCTM 31eKTpocTaTnyeckoro nons $$E$$ B Touke $$\vec{r}=(1, |yc
0, -2)$$, ecnun popmyna ana noteHumana nmeet supg $$\varphi(\vec{r})=x"2\sin(yz)$$.

Bann no ymonuanuio:| 1

CnyuaiiHbii nopsaok oreetoB| [1a

HymepoBaTtb BapuaHThl otBeToB?| 0

LTpad 3a kaxayo HenpaBunbHY NonbITKy:| 33.3

ID-HOMep:
OTBeTbI OT3bIB OueHka
100

T|IO|M|MIO|IO[®|>|x
N (o o | W [k O (IN
S[o[o|o|ololo

O6LMi O0T3bIB K BONpPOCY:

[ns no6oro npaBUNbLHOro oTBeTa: Bal oTBeT BEpPHbIN.

[na noboro HenpaBunbHoOro oTeeta: [Ball oTBET HENPaBU/IbHbIN.

Mopckaska 1:

Moka3aTb KONUYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ka 1):

YOAanuTb HEKOpPPEKTHbIE OTBEThI
(Mogckaska 1):

Teru:

Het

Het

lNossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriUCKa.
(MC/MA)




Tect_10

YacTumua maccom $$m$$ m 3apsaom $$q$$ oBmxxeTCcs B OGHOPOLHOM 3/IEKTPUYECKOM MnoJie $
$\vec{E}$$. Kak N3MEHNTCA MHTEHCUBHOCTb 31EKTPUYECKOr0 AUMOJIbHOIO n3nyyeHus, ecam  [MC
MacCy YacTuUbl yBeNNYUTL B 3 pa3a?

Bann no ymonuanumio:| 1

CnyvaiHbIi nopsigok orBeToB| [la

HymepoBaTtb BapuaHTbl otBeTOB?| 0

LTpac 3a kaxayro HenpaBUnbHY nonbITky:[ 33.3

ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. YBenmyuTcs B 3 pasa 0

B. Yenniutcsa B 9 pa3 0

C. YBenmunTcs B 27 pas 0

D. yBennuuTcs B 81 pas3 0

E. YMeHbLIMTCS B 3 pasa 0

F. YMeHbLWNTCS B 9 pa3 100

G. YMeHbLunTCA B 27 pas3 0

H. YmeHbluimnTCs B 81 pa3 0

O6LwMI OT3bIB K BONPOCY:

[lns no6oro npaBUNIbLHOro oTBeTa: Bal oTBeT BEpPHbIN.

Nns nio6oro HenpaBUNbHOro otBeTa: |[Ball OTBET HEMPaBUJIbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBO npaBUNbHbLIX

otBeToB ([Moacka3ka 1): Het

Ypanutb HEKOPpPEKTHbIe OTBETbI

(Moackaska 1): Het

Teru:

lNo3esonsem ebl6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoes u3 3adaHHO20 criucka.
(MC/MA)




Tect_11

YacTtumua maccomn $$m$$ 1 3apsanom $$q$$ oBmxeTcsa co ckopocTbio $$\vec{v}$$ B
0A4HOPOAHOM MarHUTHOM nosne $$\vec{B}$$. Kak MU3MEHUTCA NHTEHCUBHOCTb
3NEKTPUYECKOT0 AUMNONBHOI0 U3YYEHNS, €CAN CKOPOCTb YaCTULbl YMEHbLWNTL B 2 pa3a?

MC

Bann no ymonyasuio:

YMeHbLmnTCA B 256 pa3

CnyvaiHbIi nopsigok orBeToB| [la
HymepoBatb BapuaHTbl oTBeToB?| 0
LTpac 3a kaxayro HenpaBUnbHY nonbITky:[ 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. YBenuunTcs B 4 pasa 0
B. YBenununtcs B 16 pas 0
C. YBenMYnTCS B 64 pasa 0
D. YBenmynTCs B 256 pas 0
E. YMeHbLWWTCS B 4 pasa 100
F. YMeHbLUNTCA B 16 pa3 0
G. YMeHbLNTCA B 64 pas 0
H. 0

O6LwMI OT3bIB K BONPOCY:

[nsa nio6oro NnpaBUNLHOro oTBeTa:

Baw oTBeT BepHbIN.

Ona no6oro HenpaBuUNbHOIro oTeBeTa:

Baw oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

Moka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ka 1):

HeT

Ypanutb HEKOPPEKTHbIE OTBETbI
(Moackaska 1):

Het

Teru:

(MC/MA)

lossonssiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriucKa.




Tect_12

YacTmua maccon $$m$$ m 3apsaom $$q$$ osmxeTcs noa AeNCTBNEM CUJIbI, NU3MEHSAOLWENCS
no 3akoHy $$F(t)=F {0}\exp{(-5t)}$$. CKo/NIbKO 3HEprumn oHa NOTPATUT Ha AUMONbHOE
n3ny4veHme 3a spema $$t$$ ot $$0$$ o $$+\infty$$?

3ameyaHune. OTBeT panTe B CIC.

MC

Bann no ymonyasuio:

CnyyJanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapyaHTbl OTBETOB?

0

Ltpad 3a kaxayro HenpaBUINbHY NONbITKY:

33.3

ID-Homep:

# OTBeTbI OT3bIB

OueHka

A. $$\frac{q”~2 F_{0}~2}{15m"2
c~3}%%

100

B. $$\frac{q™4 F {0}"2}{15m"2
c"3}%$%

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

D. $$\frac{29™4 F_{0}~2}{15m"2
C”3}$$

E. $$\frac{209~2 F_{0}~2}{3m~2
c"3}%$%

F. $$\frac{209~4 F_{0}"2}{3m"2
c"3}$$

G. $$\frac{29”2 F_{0}"2}{3m"2
c"3}$$

H. $$\frac{29"~4 F_{0}~2}{3m"2
c”3}%%

O6wWwuK oT3bIB K BONpoOCY:

[ns no6oro npaBUNLHOro oTBeTa: Baw oTBeT BepHbIN.

[na no6oro HenpaBunbHoOro oTeseta: [Bal oTBET HEMPaBU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBo npaBUIibHbIX

otBeToB ([Moackaska 1): Het

Ypanutb HEeKOpPpPeKTHbIe OTBeTbl

(Moackaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.
(MC/MA)




Tect_13

YacTtmua Mmaccon $$m$$ 1 3apsaom $$q$$ oBmxeTca non AeNCTBMEM 3/1IEKTPUYECKOro Mo,
n3MeHstoLLerocs no 3akoHy $$E(t)=E {0}/(1+t)$$. CkoNbKO 3HEprum oHa NOTPaTUT Ha

AnnosibHoe usnydeHne 3a spems $$t$$ ot $$0$$ 0o $$1$$ ¢? mc
3ameyaHue. OTBeT pante B CIC.
Bann no ymonuanumio:| 1
CnyuvaiHbIi nopsigok orBeToB| [la
Hymeposatb BapuaHThl oTBeToB?| 0
LWTpadc 3a kaxaylo HenpaBUnbHY nonbITKy:[ 33.3
ID-Homep:
# OTBeTbI OT3bIB OueHka
A $$\frac{q”™2 E_{0}"~2}{3m"2 c"3}$ 0
$
B. $$\frac{g™4 E_ {0}"2}{3m~™2c"3}$ 100
$
C. $$\frac{49”2 E_{0}"2}{3m"2 0
c”3}%%
D. $$\frac{49™4 E_{0}"2}{3m"2 0
c”3}%%
E. $$\frac{89~2 E_{0}"2}{9Im"2 0
c"3}$$
F. $$\frac{89"4 E_{0}"2}{9Im"2 0
c”3}%%
G. $$\frac{29~2 E_{0}"2}{3m"2 0
c"3}$$
H. $$\frac{29”4 E_{0}"2}{3m"2 0
c"3}%%
O6wWwuK oT3bIB K BONpoOCY:
[ns no6oro npaBUNLHOro oTBeTa: Baw oTBeT BepHbIN.
[na no6oro HenpaBunbHoOro oTeseta: [Bal oTBET HEMPaBU/IbHbIN.
Mopackaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX HeT
otBeToB ([Moackaska 1):
YOanutb HEKOPPEKTHbIE OTBETbI HeT
(Moackaska 1):
Tern:

lNossonsiem ebibupamb 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.

(MC/MA)




TecTt_14

KakoBa emKoCTb KoHAeHcaTopa SSCSS, ecamn npu amnantyae HanpsxeHua 220B Ha Hem
BO3HMKaeT TOK amnanTyaoi 44A? Yactota nepemeHHoro Toka SS\nu=50SS Iy,

MC

Bann no ymonyaHuio:

CnyuvaiHbIi nopsigok orBeToB| [la
HymepoBaTtb BapuaHTbl oTBeToB?| 0
LWTpacp 3a kaxaylo HenpaBUnbHY nonbITky:[ 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHKa
A SS\frac{1H{500\pi}S$ 100
B $$\frac{1}{200\pi}$$ 0
C. $$\frac{1}{50\pi}$$ 0
D. $$\frac{1}{2\pi}$$ 0
E. $$500\pi$$ 0
F. $$200\pi$$ 0
G| $$50\pig$ 0
H ] $52\pigs 0

O6LMI OT3bIB K BONpPOCY:

[ns no6oro npaBUIILHOro oTBeTa: Baw oTBeT BepHbIN.

[nsa nioboro HenpaBUNbHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4ecTBO npaBUNbHbLIX

otBeToB ([Moacka3ka 1): Het

YpanuTtb HEeKOpPpPEeKTHbIe OTBeTbl

(Moackaska 1): Het

Teru:

lossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.
(MC/MA)




Tect_15

KakoBa MHAYKTUBHOCTb KaTyliKu SSLSS, ecnm npu amnauntyae HanpsaskeHnsa 100B Ha Hel
BO3HMKaeT TOK amnanTyaoi 20A? Yactota nepemeHHoro Toka SS\nu=50SS Iy,

MC

Bann no ymonyaHuio:

CnyuvaiHbIi nopsigok orBeToB| [la
HymepoBaTtb BapuaHTbl oTBeToB?| 0
LWTpacp 3a kaxaylo HenpaBUnbHY nonbITky:[ 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHKa
A. SS\frac{1H50\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. | $$520\pi$$ 0
G| $$5\piss 0
H ] $52\pigs 0

O6LMI OT3bIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbI.

[na no6oro HenpaBUNbLHOro oTBeTa:

Bal oTBeT HenpaBW/IbHbIN.

Mopckaska 1:

Moka3aTb KONMUYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ka 1):

HeT

YOanuTb HeKOPPEKTHbIE OTBEThI
(Moackaska 1):

HeT

Teru:

lossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX 0meemos U3 3adaHHo20 CriUCKa.
(MC/MA)




Tect 2

HanouTte Mmoayfib HanpsXXeHHOCTKW aneKTpocTaTndeckoro nona $$E$$ B Touke $$\vec{r}=(3,
0, -4)$$, ecnmn popmyna ang noteHumana nmeet supg $$\varphi(\vec{r})=r"3%$$.

MC

Bann no ymonyaHuio:

CnyuyanHbIi nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeToB?| 0
Ltpadp 3a kaxayo HenpaBumnbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI 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

O6LmMI OT3bIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Baw oTBeT BEPHbIN.

[lns no6oro HenpaBUIILHOro oTBeTa:

Baw otBeTt Henpasmanblﬁ.

Mopckaska 1:

MNoka3aTb KONU4YeCTBO NPaBUNbHLIX
otBeToB (Moackaska 1):

HeT

Ypanutb HEKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeTt

Teru:

(MC/MA)

lossonsiem ebibupamb 0OUH UMU HECKOMLKO MpasusibHbIX omeemos U3 3adaHHo20 CriucKa.




Tect 3

3apag $$q_1=2%$$ HaxoanTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsp $$q_2=-4%$$
HaxoguTca B Touke $$\wec{r} {2}=(2, -3)$$. Hanoute moaysib HaNPSAXXeHHOCTK
anekTpocTaTuyeckoro nons $$E$$ B Touke $$\vec{r}=(2, 2)$$.

3ameyvaHue. Bce BennymHbl ganbl B CI'C.

MC

Bann no ymonyasuio:

CnyyJanHbI NOPAJOK OTBETOB

Ha

$$\approx 0.78%$%

HymepoBaTtb BapuaHTbl oTBeToB?| 0
LWTpadc 3a kaxaylo HenpaBUnbHY nonbITKy:[ 33.3
ID-Homep:
# OTBeTbI 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. 0

O6wWwun oT3bIB K BONpOCY:

[lns no6oro npaBUNbLHOro oTBeTa: Baw oTBET BEpPHbIN.

[lnAa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBoO npaBUINbHbLIX

otBeToB ([Moacka3ska 1): Het

YpanuTtb HEKOPpPEKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

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

(MC/MA)




TecT 4

3apagbl $$0_1=1$%, $$q_2=-2%%, $$g9_3=3%$%, $$q_4=-4$$ HaxoOaTCAa B YeTbIpex
nocnegoBaTesibHbIX BEPLUMHAX KBadpaTa Cco CTopoHon $$a=2%$$. Hanante Mmoaynb BeKTopa
Hanps>keHHocTn $$E$$ B ero ueHTpe.

3ameyvaHue. Bce BennymHbl ganbl B CI'C.

MC

Bann no ymonyasuio:

CnyyJanHbI NOPAJOK OTBETOB

Ha

HymepoBaTb BapyaHTbl OTBETOB?

0

Ltpad 3a kaxayro HenpaBUINbHY NONbITKY:

33.3

ID-Homep:

OTBeTbI OT3bIB

OueHka

$$\approx 1.4$$

100

$$\approx 0.8$$

$$\approx 0.1$$

$$\approx 2.3$$

$$\approx 2.4$$

$$\approx 3.3$$

$$\approx 4.3$$

T|OM|MIO|IO|P|> |

$$\approx 5.6$$
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O6wWwun oT3bIB K BONpOCY:

[lns no6oro npaBUNbLHOro oTBeTa: Baw oTBET BEpPHbIN.

[lnAa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBoO npaBUINbHbLIX

otBeToB ([Moacka3ska 1): Het

YpanuTtb HEKOPpPEKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

lNo3sonsem eb/6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoe U3 3adaHHO20 criucka.
(MC/MA)




TecTt 5

HanouTe noTeHuunan anekTpocTaTnyeckoro noas $$\varphi$$ B ueHTpe amMcka pagnycom $
$a=3%$$, No KoOTOpOMYy pacnpeneneH 3apsan C NOBEPXHOCTHOM NAOTHOCTL $$\sigma=5r$$ ($
$r$$ - paccTosHMe 00 LeHTpa).

3ameyvaHue. Bce BennyuHbl gaHbl B CI'C. Mpeanonaraetcs, 4to $$\varphi \rightarrow 0$$ npun
$$\vec{r} \rightarrow \infty$$.

MC

Bann no ymonyaHuio:

CnyuanHbIi nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeToB?| 0
LTpadp 3a kaxayro HenpaBumnbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A | $345\piss 100
B | $$23\pigs 0
C. ] $$31\piss 0
D | $$56\pig$ 0
E- | $$37\piss 0
F. | $$70\pis$ 0
G. $$100\pi$$ 0
H. $$108\pis$ 0

O6LmMI OT3bIB K BONpPOCY:

[ns no6oro npaBUIILHOro oTBeTa: Baw oTBeT BepHbIN.

[nAa nioboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBo npaBUIbHbIX

otBeToB (Moackaska 1): Het

Ypanutb HEeKOpPpPEeKTHbIe OTBeTbl

(Moackaska 1): Het

Teru:

lossonsiem ebibupamb 0OUH UMU HECKOMLKO rpasusibHbIX omeemos U3 3adaHHo20 CriucKa.

(MC/MA)




TecT 6

3apag $$Q=12%$$ paBHOMepHO pacnpeneneH No NOBEPXHOCTY cdepbl paguycom $$R=10$$. B
LEeHTp cdepbl 4ONOJHUTENBHO NOMELLEH 3apsag BenndmHon $$9=8%$. OnpenennTe 3HavyeHne
HaNpPsXXEeHHOCTKM aniekTpocTaTudeckoro nona $$E$$ Ha pacctodannm $$r=2%$$ ot LueHTpa
cepbl.

3ameyvyaHue. Bce BennyumHbl ganbl B CI'C.

MC

Bann no ymonyaHuio:

CnyuanHbIi nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeToB?| 0
LTpadp 3a kaxayro HenpaBumnbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. 2 100
B. 1 0
C. 3 0
D. 4 0
E. 5 0
F. 6 0
G. 7 0
H. 8 0

O6LmMI OT3bIB K BONpPOCY:

[ns no6oro npaBUIILHOro oTBeTa: Baw oTBeT BepHbIN.

[nAa nioboro HenpaBUNbLHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBo npaBUIbHbIX

otBeToB (Moackaska 1): Het

Ypanutb HEeKOpPpPEeKTHbIe OTBeTbl

(Moackaska 1): Het

Teru:

lNo3sonsem 6b/6upamb OOUH UIU HECKOJIbKO ripasursibHbIX omeemaoes u3 3adaHHO20 criuckKa.
(MC/MA)




Tect 7

NaHa 6eckoHe4Has nnockasa namTa TonawmnHon $$d=3$$. Mo Heln pacnpeneneH 3apsa C
o0bbeMHOM NAOTHOCTLIO $$\rho=4$$. OnpenennTe 3Ha4YEHME HAMPSAXKEHHOCTM

anekTpocTaTuyeckoro nonsa $$E$$ Ha pacctosaHmm $$r=2$$ oT cepeaunHbl MNANTHI. mc
3ameyvaHue. Bce BennymHbl ganbl B CI'C.
Bann no ymonuanumio:| 1
CnyuvaiHbIi nopsigok orBeToB| [la
Hymeposatb BapuaHThl oTBeToB?| 0
LWTpadc 3a kaxaylo HenpaBUnbHY nonbITKy:[ 33.3
ID-Homep:
# OTBeTbI OT3bIB OueHka
A. $$24\pi$$ 100
B. $$12\pi$$ 0
C. $$48\pis$ 0
D. $$10\pi$$ 0
E. $$5\pi$$ 0
F. $$20\pi$$ 0
G. $$40\pi$$ 0
H. $$16\pi$s 0

O6wWwun oT3bIB K BONpOCY:

[lns no6oro npaBUNbLHOro oTBeTa: Baw oTBET BEpPHbIN.

[lnAa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBoO npaBUINbHbLIX

otBeToB ([Moacka3ska 1): Het

YpanuTtb HEKOPpPEKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

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

(MC/MA)




Tect 8

3apag $$9_1=2$$ HaxoanTcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apan $$q 2=-4%%
HaxoamTcs B Touke $$\vec{r} {2}=(2, -3)$$. HanamTe amnonbHbli MoMeHT $$\vec{d}$$
3TOW CUCTEMBI.

3ameyvaHue. Bce BennymHbl ganbl B CI'C.

MC

Bann no ymonyasuio:

CnyyJanHbI NOPAJOK OTBETOB

Ha

HymepoBaTtb BapuaHTbl oTBeToB?| 0
LWTpadc 3a kaxaylo HenpaBUnbHY nonbITKy:[ 33.3
ID-Homep:
# OTBeTbI OT3bIB OueHka
A | $$(-10, 8)$$ 100
B. $$(10, 8)$$ 0
C. $3(-10, -8)$$ 0
D. $$(10, -8)$$ 0
E $$(-8, 10)$$ 0
F. $$(8, 10)$$ 0
G ] $5(8,-10)$% 0
H. $$(8, -10)$$ 0

O6wWwun oT3bIB K BONpOCY:

[lns no6oro npaBUNbLHOro oTBeTa: Baw oTBET BEpPHbIN.

[lnAa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBoO npaBUINbHbLIX

otBeToB ([Moacka3ska 1): Het

YpanuTtb HEKOPpPEKTHbIe OTBETbI

(Moackaska 1): Her

Teru:

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

(MC/MA)




Tect 9

dneKTpocTaTnyeckoe nose Ha 6onbliom paccTosHmMm $$r$$ oT HEKOTOPOM CUCTEMBI 3apsaoB
onuncbiBaeTCca NpubavxeHHoNn popmynon

$$\varphi(\vec{r}) \approx \frac{8} {r}+\frac{12x-5y}{r~3}$$. mC
Onpepennte MoayJib ee AunonbHoro MmomeHTa $$d$$.
3ameyvaHue. Bce BennymHbl ganbl B CI'C.
Bann no ymonyasuio:| 1
CnyuyaiHbIv nopsagok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeToB?| 0
Litpad 3a kaxayro HenpaBunbHYO nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A. $$13%% 100
B $$7$$ 0
C. $$3$$ 0
D. $$12$$ 0
E. $$5$$ 0
F $$8$$ 0
G. $$16$$ 0
H, $$15$$ 0

O6wWwun oT3bIB K BONpOCY:

[lns no6oro npaBUNbLHOro oTBeTa: Baw oTBeT BEpPHbIN.

[lnAa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HENPABU/IbHbIN.

Mopckaska 1:

MokasaTb KONMM4YeCcTBO NMpPaBUSIbHbIX

otBeToB (Moackaska 1): Het

YpanuTtb HEKOPpPEKTHbIe OTBETbI

(Moackaska 1): Het

Teru:

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




top/MNo ymonuanuro ana ®OC_10.05.01 KomnbrotepHaa 6esonacHocTb /OlK-
1/0MNK-1_3nekTpoanHamuka/OlK-1_3dnekTpoanHamMmuka_3agaHus c
KOPOTKMUM OTBETOM

KopoTkumn_1

Mo ancky paaunycom R = 1 pacnpefieneH 3apsf C NOBEPXHOCTHON MJIOTHOCTbLIO 0 = 3I/T, FAE I (g4
- pacCcTosiHMe A0 UeHTpa ancka. OnpenenvTte ero nNosiHbIA 3apsag. Bce BennymHbl ganel B CI'C.

Bann no ymonuaHmio:| 2

YyBcTBUTENLHOCTL K peructpy:| HeT

LTpach 3a Kaxayro HenpaBunbHY nonbITky:[ 33.3

ID-HOMmep:
OTBeTbI OT3bIB OueHka

2 100
O6LMI OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. lycmbie omeemab! He
6ydym ucnonb3osambcsi. CUMBOS «*» MOXHO UCI0/1b308amb 8 Kadecmee wabrioHa,
coomeemcmsyrouwiezo rbbiv cumeonam. Nepsbiti nodxodsuwuti omeem 6ydem
ucrionib308amabcsi 01151 orpedesieHUs OUeHKU U 0m3bIea.

KOPOTKMN_2

MoTOK BeKTOpa Hanps»XeHHoCTH E 31eKTpocTaTnyeckoro rnoss B CTOPOHY BHELUHEN HOpMasu
Yyepes HEKOTOPYIO 3aMKHYTYI0 MOBEPXHOCTb paBeH 121. Kakoi CyMMapHbIn 3apsif HaxoanTcs |[SA
BHYTPW 3TON noBepxHoCTn? Bce BennynHel gaHbl B CI'C.

Bann no ymonuaHmio:| 2

YyBCTBUTENBLHOCTL K perucTpy:| HeT

LTpach 3a kaxayto HenpaBunbHY nonbITKy:[ 33.3

ID-HoMmep:
OTBeTbI OT3bIB OueHka

3 100
O6LwmMi O0T3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxodumo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmbie omeemsl He
6ydym ucrionb3o8ambcs. CUMEBOI «*» MOXHO UCIMOIb308amb 8 Kadyecmee wabrioHa,
coomeemcmaeyouiezo mobbim cumeonam. Nepabili nodxodsawuti omeem 6ydem
ucronib3o8amabcs 01151 onpedesieHUs OUEeHKU U 0mM3bIea.




KOpPOTKMN_3

Bo CKONbKO pa3 yBeANYNTCA MarHUTHbLIA MOMEHT KBaApPaTHOrO KOHTYpa C TOKOM, eC/n ero

SA
CTOPOHY YBEANYUTL B 5 pa3?

Bann no ymonuaHmio:| 2

YyBCTBUTENbLHOCTL K peructpy:| HeT

Ltpad 3a kaxayro HenpaBunbHY NonbITKy:| 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka

25 100

O6wWwum oT3bIB K BONpoOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykazamb xomsi 6b1 00UH 803MOXHbIU omeem. [lycmbie omeemab! He
6ydym ucnonb3oeambcsi. CUMBOS «*» MOXHO UCIo/1b308amb 8 Kadyecmee wabrioHa,
coomeemcmeytouiezo obbiM cumeonam. lNepebil nodxodswut omeem 6ydem
ucrionb308amacs 05151 orpedesieHUsT OUEHKU U 0m3biga.

KOpOTKun_4

HekoTopas anekTpuyeckas Lenb NoCTOAHHOrO TOKa COaepXnT 12 y3108. CKONbKO

He3aBUCUMbIX YPaBHEHUA MOXXHO COCTaBUTb A1 3TUX Y3J10B, MNONb3YACh NpaBuiaMm SA
Knpxroda?

Bann no ymonuaHmio:| 2

UyBCTBUTENLHOCTL K perucTpy:| HeT

LTpach 3a Kaxayro HenpaBunbHY nonbITKy:[ 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHkKa

11 100
O6LwMi O0T3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxod0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmble omeemsl He
6ydym ucrnionb3osambscsi. CUMEOS «*» MOXHO UCI0/Ib308amb 8 Kadyecmee wabrioHa,
coomeemcmaeyouiezo nobbim cumeonam. Nepabili nodxodsawuti omeem 6ydem
ucrnosib3o8ambcs 01151 onpedesieHUs1 OUEeHKU U OM3bIea.




pa3BepHyTbIn_1

Cnctema ypaBHeHU MaKcBenia B BakyyMme (B anddepeHunanbHoOM BUAE).

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
peaakTop

TpeboBaTb TEKCT:

Het

Pasmep nons:

15

Paspem UTb BITOXEHUA:

1

Tpebyemoe 4ncno BNoXeHU:

0

Pa3spelueHHble TUNbI ¢hannos:

ID-HOomep:

LLla6noH oTBeTa UHdopmauumsa ansa oueHUBaroLWMX

O6LwWmMin O0T3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ume ¢halin u/unu esecmu mekcm. Omeem OO/KeH
6bImb oueHeH rperiodasamerieM 8PYYHYIO.

pa3BepHyTbIn_2

Cunctema ypaBHeHun Makceenna B cpefe B BEHD-hopme (B auddepeHumnansHoOM BUAE).

ES

Bann no ymon4yaHuto:

3

dopmar oTBeTa:

HTML-
penakTop

Tpe6oBaTb TeKCT:

HeTt

Pa3mep nons:

15

Paspem UTb BITOXEHUA:

1

Tpebyemoe Yncrno BNOXeHU:

0

Pa3pelueHHble Tunbl cpannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmauumsa ansa oueHnBaroLWwmx

O6LwWwKi 0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH
6bImb oueHeH npernodasamersieM 8py4HY!o.




pa3BepHyTbIn_3

YpaBHeHns MakcBenna aas 3N1eKTpocTaTUYeckoro nons B Bakyyme (B

andhepeHumanbHoM Buae). NoTeHUMan 31eKTPoCTaTUYeCKoro nons. ES
Bann no ymonuaHuio:| 3
dopmar oTBeTa: HTML-
penaktop
TpeGoBaTb TekcT:| HeT
Pa3smep nons:| 15
PaspewuTb Bnoxenus:| 1
Tpe6yemoe uncno snoxeHuii:| 0
Pa3spelueHHble TUNbI ¢pannos:
ID-HOmep:
LLlabnoH oTBeTa UHdopmaumsa ansa oueHnBaroLWwmx
O6LwWwKi 0T3bIB K BONpPOCY:
Tern:
Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu esecmu mekcm. Omeem OO/KeH
6bimb ouyeHeH rnperiodagamersieM 8Py4HY!O.
pa3BepHyTbin_4
YpaBHeHUs Makcsenna ans NoCTOSHHOro MarHUTHOro Nosis B Bakyyme (B ES
anggepeHumnansHoM Buae). BeKTopHbIN NnoTeHunarn.
Bann no ymonuanuio:| 3
dopmar oTBeTa: HTML-
penakTtop
Tpe6oBaThb TekcT:| HeT
Pa3smep nons:| 15
PaspewnTtb Bnoxenums:| 1
Tpebyemoe uncno Bnoxenuii:| 0

Pa3pelueHHble Tunbl pannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmaumsa ansa oueHnBaoLwmx

O6LwWwKi O0T3bIB K BONPOCY:

Teru:

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




[ns oueHnBaHMsi pe3ynbTaToB 00Oy4YeHMs Ha 3a4€Te C OLEHKOM ucnonb3yetcs 4-6annbHas
Wwana: «OTNUYHO», «XOPOLLOY», «YO0BETBOPUTENBHOY, KHEYOOBMETBOPUTESBHOY.

YpoBeHb
Kputepun oueHnBaHns KOMAETEHLNN cdopmmpoBa LLikana oueHok
HHOCTU
KoMneTeHuumn

MNMonHoe cooTBeTCTBME OTBETa 06Yy4YaloLEerocs BCem
nepeyvncrieHHbIM kpuTepusiM. OByyatoLminess EMOHCTPUPYET FOBLILLEHHLI
BbICOKWI YPOBEHb BafeHnss MaTeprarioM, OpUEHTUPYETCH B OTnn4yHo
npeameTHo obnacTu, BEpHO OTBEYaeT Ha Bce yPOBEHE
[AOMONHUTENbHbIE BOMPOCHI.

OTBET Ha KOHTPOJbHO-N3MEPUTENBHBLIA MaTepuan He
COOTBETCTBYET OAHOMY WM ABYM M3 NepeyvncrieHHbIX E430Bb1ii
nokasarernen, Ho obyyatoLLMNCca JaeT NpaBuIibHbIE OTBETHI Ha XopoLuo

YPOBEHb
JononHUTenNbHble Bonpockl. [onyckatoTcsa owmbku npu
BOCIMPOU3BEAEHNN YACTU TEOPETUYECKUX MOSNOXKEHUN.
OTBET Ha KOHTPOJSIbHO-M3MEPUTESbHbBIA MaTepuan He
COOTBETCTBYET JOOLIM TPEM U3 MEPEYNCIIEHHBIX
nokasaternen, oby4aroLwmnncs 4aeT HenosHble OTBETbI Ha Moporosbii
[ononHUTENbHbIE BOMpPOoCkl. CHopMMPOBaHHbIE 3HAHUS YPOBEHb YOoBneTBopuUTENbHO

OCHOBHbIX MOHSITUIA, ONpeaeneHunin u Teopem, NU3yvyaeMbix B
Kypce, He BCeraa rnorfiHoe X NoHUMaHue ¢ 3aTpyAHEHUSIMU
npu BOCNPON3BEAEHUN.

OTBET Ha KOHTPOINbHO-N3MEPUTENBHbLIA MaTepuan He
COOTBETCTBYET M0ObIM YETLIPEM N3 NEPEUNCIIEHHBIX
nokasarernen. ObyyaLWwmnnca 4EMOHCTPUPYET OTPbIBOYHLIE - HeynoBneTBopuTENbHO
3HaHUA (MMBO NX OTCYTCTBME) OCHOBHbIX MOHATUNA,
OnpeaeneHuin n Teopem, UCMOmb3yeMbIX B Kypce.
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