MwuHoB6pHayKu Poccum
®EOEPA/IbHOE TOCYAAPCTBEHHOE BIOAXXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
YTBEPXAAIO
3aBeaytolwnii Kabeapoi
/Kf%//v KypranuH Cepreit Amutpmnesmny
Kadeapa umdppoBbIx TEXHONOTN I
05.03.2025
PABOYAA MPOrPAMMA YYEEHOW AUCUMN/IUHDI

51.0.30 SnekTpoanHamMmKa

1. Koa ¥ HaMmeHOBaHMUe HanNpaB/ieHUA NOArOTOBKMU/cneLanbHOCTU:
09.03.02 'HpopMaLMOHHbIE CUCTEMbBI U TEXHONOTUM

2. Npodunb nogrotoBKu/cneunanusaums:
NHKkeHepma MHGOPMALMOHHbIX CUCTEM U TEXHONOTUI
3. KBanndukauuma (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. dopma obyueHusn:

OyHan

5. Kadeapa, otBeuatowan 3a peannsaumio gUCLUNAUHDI:
Kadeapa undpposbIx TEXHONOTMI

6. CoctaButenu nporpammbi:

3anpsaraes Cepreit AnekcaHaposumy, 4. ¢.-m. H., npodeccop
7. PekomeHpoBaHa: npotokosn HMC Ne 5 ot 05.03.2025
8. YuebHbiii rog: 2027-2028  Cemectp(bl): 5



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenbto Kypca ABnaeTca cMctemMmaTnyeckoe U3y4yeHne OCHOBHbIX NONOXKEHUN 3N1EKTPOANHAMMUKMN.

3a4aum yyebHOM ANCUUNANHBI:

- n3yyeHme tTeopeTnvyeCKMxXx OCHOB OMUCAHUA I/TIEKTPOMArHUTHOIO NOAA, cnocobos npumeHeHunA
ypaBHeHVIl‘/‘I 1eKTPOANHAMUKHN, NMPUHUUNOB MNPOEKTUPOBAHUA INTEKTPUYECKUX LI,EI'IEl;'I,'

- bopmupoBaHne ymeHuii pewatb dyHAAMEHTalbHble 31EKTPOoAMHAMUYECKMe 3agaum, 3GpdeKTMBHO

NMPUMEHATb TEOPUID M3I'Iy‘-IEHVIl71 M nepenavn aNEKTPOMarHnMTHOTro NosA Hanpasaarn WM yCTpOl‘;ICTBaMM;

- OB/lageHne mateMmaTtu4eCKMm annapatom onncaHmaA CBOMCTB 3/1IEKTPOMArHMTHOro nNonA.

10. Mecrto yuebHOM AncUUNAUHDI B CTPYKType OOM:

DNEeKTPOAMHAMMKA BXOAUT B LMK NPOdECcCMOHasbHbIX AUCLMMINH B 06sA3aTeNbHOM YacTy 610Ka b1. Mpu nsnoxeHmun Kypca

WCMO/Ib3YOTCA CBEAEHUA M3 TaKMX AUCUMMNAWH, Kak “Anrebpa u reometpua”,

“MaTtemaTnyecknin aHanus”, “MexaHMKa M onTUKa”, “ YpaBHEHUA MaTemaTU4yecKoh GpU3NKK

n cneumanbHble GyHKUMN”.

11. NMnaHupyemble pe3ynbTaTbl 06yueHua no gucumnanHe/moaynio (3HaHUA, yMeHUA, HaBblKU),COOTHECEHHbIE C
nAaHUpyemMmbiMU pesy/ibTaTaMu OCBOeHUA 06pasoBaTeibHOI Nporpammbl (KOMMETeHUMUAMMU BbiMYCKHUKOB):

Koa 1 Ha3BaHMe KoMmneTeHunmn

OMNK-1 CnocobeH npumeHsTb
ecTecTBeHHOHay4Hble U
0bLEeNHKEeHEePHbIE 3HAHWUS, MeToAbl
MaTeMaTM4yecKoro aHaamsa u
MOAENNPOBAHNA, TEOPETUYECKOIO U
3KCNepUMEHTaNIbHOIO UCCeA0BaHNA
B NpodeccroHabHOW AeATeNbHOCTY;

OMK-1 CnocobeH npumeHsTb
ecTecTBeHHOHay4YHbIe U
0bLWEeNHKeHepPHble 3HAHWUS, MeToabl
MaTeMATMYECKOro aHan3a u
MOE/IMPOBAHUA, TEOPETUYECKOIO U
3KCMNepMMEHTaNbHOIo NCcCNe0BaHMUA
B NpodeccMoHanbHOM AeATEeNbHOCTH;

Kopa v Ha3BaHue MHOWKATOpPa
KOMneTeHunn

OlK-1.1 3HaeT oCHOBBI
MaTEMATUKN, GU3KKK,
BbIYNCAUTENBHOM TEXHUKN U
NpPorpamMmmMmmnpoBaHus

OlK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccMoHanbHble 3a4a4un C
npMMeEHEHNEM
€CTeCTBEHHOHaYYHbIX U

06 LENHKEHEPHbIX 3HAHWUH,
MEeTO40B MaTeMATUUYECKOro
aHanM3a U MogeNNPOBAHNSA

3HaHWA, YMEHMS, HaBblKM

3HaTb: TEOPETUYECKME OCHOBbI
ONMCcaHNA 3N1EKTPOMArHUTHOTO NONs;
€Nocobbl UX NPUMEHEHUA YPaBHEHWN
3N1EKTPOAMHAMMUKN; MPUHLMMbI
MPOEKTUPOBAHUA SNEKTPUYECKMX
uenem.

YMmeTb: pelwaTb pyHAaMeHTaNbHble

3N1eKTpOoAMHaMUYecKne 3ajauy;
30PEKTUBHO  MPUMEHATb TEOPUIo
N3Ny4eHun " nepegauu
3N1EeKTPOMarHUTHOro nons

HanpasBAAOLLMMM YCTPOMNCTBAMM.



OMK-1 CnocobeH npumeHsTb
ecTecTBEHHOHay4YHbIe U
0bLWEenHKeHepHble 3HaHWUS, MeToapl
MaTeMATMYECKOro aHan3a u
MOZEe/IMPOBaAHUSA, TEOPETUYECKOIO U
3KCMepMMeHTaIbHOIo NCC/1e0BaHMUA
B NPodeCccMoHanbHOM AeATENbHOCTH;

OMNK-8 CnocobeH npumeHsTb
MaTeMaTuyeckne Moaenun, Metoapl 1
CpeacTBa NPOEKTUPOBaAHUSA
NHPOPMALLMOHHBIX U
ABTOMATU3MPOBAHHbIX CUCTEM.

OlK-1.3 NmeeT HaBbIKK
TEOPETUYECKOro U
3KCNepMMeHTaIbHOro
nccneaoBaHuA o6beKToB
npodeccroHanbHom
[eaTeNbHOCTU

OlK-8.2 YmeeT npumeHATb Ha

NpaKkTuKe
MaTeMaTU4eckme moaenu,
MeToAbl U CPeacTBa
NPOEKTUPOBAHUA U
aBTOMaTM3aLMN CUCTEM

12. O6bem AUCUUNAMHDI B 3a4ETHbIX eanHuLax/yac:

4/144

dopma NpoMeKyTOUHOM aTTecTaumnm:

JK3ameH

13. Buabl yuebHoii paboTbl
Bua yyebHom paboTbl

AyanTOpHbIE 3aHATUA
JIeKUMOHHbIe 3aHATUA
MpaKTHuyeckme 3aHATUA

JTabopaTtopHble 3aHATUA

CamocToaTenbHas pabota

KypcoBas pabota

I'Ipo:v\e>+<yTquaﬂ aTrectauma
Yacobl Ha KOHTPOJ1b

Bcero

13.1. CopeprKaHue AUCLUMN/INHDI

n/n CoaepraHue pasgena
AVCUMNVHDI

HanmeHoBaHuMe
pasaena ANCLUUN/INHDI

BnageTtb: HaBbIKaMU NPAKTUYECKOrO
npuMeHeHnA maTemaTn4eckoro
annaparta onucaHuA CBOWCTB
9/1EKTPOMarHMTHOro nonA.

YMeTb: pelwaTb pyHAaMeHTaNbHble

3N1eKTpoAMHaMMYecKne 3ajauy;
30PEKTUBHO  MPUMEHATb TEOPUIO
N3NyYeHUN " nepegauv
3N1EKTPOMArHUTHOTO nons

HanpaBAAOLLMMM YCTPOCTBAMM.

Cemectp 5 Bcero
68 68
34 34
34 34
0
40 40
0
36 36
36 36
144 144

Peanusauma pasgena AMCUMNAUHBLI C MOMOLLBIO
OHAaMH-Kypca, DYMK



1

n/n

NcxonHble NoNoXKeHuA
3/1eKTPOANHAMUKU

MaTtemaTnyecKkmin
annapar
3NEeKTPOANHAMUKM

MuKpOoCcKonuyecKas
TeopuA
3NEKTPOMArHUTHbIX
AB/IEHUI B BaKyyme.
YpaBHeHua
3NEeKTPOMArHUTHOrO
nons

HanmeHoBaHue
paszaena ANCLUUN/INHDI

MocToAHHOE
3/IeKTpMYECKOoe none B
BaKyyme

Mecto
3/1eKTPOMarHeTM3ma B
coBpeMeHHOoM GpU3nYecKom
KapTuHe mmpa. OCHOBHbIe
NOHATUA U 3aKOHbI
3NEKTPOAMNHAMUKM.

MHTerpanbHoe n
anddepeHumnanbHoe
NCYUCNEHNE BEKTOPOB.
BeKTopHbIM aHanus.

Cuctema ypaBHeHuUi
MaKcBenna Kak pesynbtat
06061eHns
3KCMEepPUMEHTAIbHBIX
baKTOpOoB. 3aKOHbI
3N1eKTPOMarHeTM3ma.
JHeprua
3/1EKTPOMArHUTHOro Nons.
Bektop NoMTuHra.
EAMHCTBEHHOCTb pelleHus
ypaBHeHU MakcBenna.

CopeprkaHue pasgena
ANCUUNANHDI

DNeKTpocTaTUCTUYEeCcKoe
nosne B Bakyyme.
MoTteHunan nons.
YpaBHeHue lNyaccoHa.
MpuHUMN cynepno3numm.
SHeprua
3/IEKTPOCTAaTMYECKOro NoNA.
Mone Ha 6bonbwmx
PacCTOAHMAX OT CUCTEMDbI
3apanoB. AnnonbHbIN
MOMeHT. Cuctema 3apsag0os B
KBa3noA4HOPOAHOM
BHeLLUHeM none.

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=11162,
https://edu.vsu.ru/course/view.php?id=10054

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

Peanusaumsa pasgena AWUCUMNIUHBI C MOMOLLbIO
OHNalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054



5

6

n/n

[MocToAHHOE
MarHuTHoe noJsie B
BaKyyme

3I'IEKTpOMa THUTHbIE
BOJIHbI

HanmeHoBaHue
pasgena ANCUMNANHDI

N3nyyeHune n
pacceaHue
3/IEKTPOMATHUTHbIX
BOJIH

dneKTpoaMHaMMKa
3apA/08 U TOKOB B

MaTepuasibHbIX cpeaax.

YpaBHeHua Makceenna
B cpenax

MarHuTocTaTUCcTNYEeCcKoe
nose B BaKyyme.
OcHOBHble ypaBHeHMA.
3akoH bno-Casapa.
MarHUTHbI MOMEHT.
MarHuTHasA sHeprua
NOCTOAHHbIX TOKOB B
NOCTOAHHOM BHeLUHeM
none.

YpaBHeHuA gna
NOTEHLMaNos
3/IEKTPOMArHMTHOrO NonA.
BonHoBoOe ypaBHeHuMe.
DNeKTPOMarHMUTHbIE BOJHbI.
Mnockne
MOHOXpOMaTUYECKMe
BO/IHbI. [Monapusauma
BOJIHbI.

CoaeprkaHue pasgena
AVCUMNAWHDI

3ana3gpbiBatolme
noteHumansl. M3yyeHne
3/1EKTPOMArHUTHbLIX BOJIH.
MNHTEHCMBHOCTb MU31y4YeHMUA
3NEeKTPOMArHUTHbIX BOJH.
DneKTpmnyeckoe AnnoabHoe
n3ny4yeHue. PacceaHne
3NEeKTPOMArHUTHbIX BOJIH
cBOBOAHbIMU M CBA3AHHbIMU
3apAgamm.

McxogHble NoMoKeHNUs
MaKpPO31EKTPOAMHAMUKM.
YpaBHeHua Makcsenna B
cpeaax.

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054

Peanusaumsa pasgena AUCUMNAUHBI C MOMOLLbIO

OHNalH-Kkypca, IYMK

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054



10

n/n

11

13.2.

Neo

n/n

MNocToAaHHOEe

SNIEKTPUHECKOoe U JneKTpocTaThKa
MarHuTHoe none B NPOBOAHMKOB.
cpesax. dneKTpocTaThKa

MNMocToAHHbIN TOK B
cpepax

OV3NEKTPUKOB. MOCTOAHHDBIN
TOK B cpenax. 3akoH Oma.
3akoH [Jxoyna-leHua.
MNMocToAHHOE MarHUTHoe
nosne B cpegax.

KBasucraumoHapHble
TOKW U nonA YpasHeHna Makcsenna B
KBa3nCTaLMOHapPHOM
cnyyae.
KBasucTaumoHapHble TOKK B

JINHEWHbIX NPOBOAHUKAX.

CopeprkaHue pasgena
HanmeHoBaHMe ANCUUNANHDI

pasfaena AUCUMNAUHBI

3!'IEKTpOMa FTHUTHbIE
BOJIHbI B Cpefax

DNEeKTPOMArHUTHbIE BOJIHbI
B AM3/IEKTPUKAX B
OTCYTCTBME AMUCMEPCUN.
Jvcnepcna anekTpuyeckom
NPOHMLLAEMOCTH.
DNEeKTPOMArHUTHbIE BOJIHbI
B AMCMEeprupyowmx cpeaax.
OcHoBbI crieumanbHom
TEOPUN OTHOCUTENBHOCTU.

Tembl (pa3aenbl) GUCUMNINHDI U BUAbI 3AHATUIA

HanmeHoBaHMe Tembl J1eKLMOHHble MpakTnyeckme
(pasgena) 3aHATMA 3aHATMA
4 0

NcxoaHble NonoXeHuma
3/1IeKTPOANHAMUKMU

. 4 6
MaTemaTunueckum
annapat

3NEKTPOANHAMMUKIU

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054

https://edu.vsu.ru/course/view.php?id=3975,
https://edu.vsu.ru/course/view.php?id=11162,
https://edu.vsu.ru/course/view.php?id=10054

Peanunsauma pasgena AWUCUMNAUHBI C MOMOLLbIO
OHNalH-Kypca, IYMK

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

Bcero
JTabopaTopHble CamocTtoAaTesnbHan
3aHATMA pabota
2 6
4 14



10

11

MuKpocKkonunyeckas
TeopuA
3/IEKTPOMATHUTHBbIX
AIB/IEHUI B BaKyyMme.
YpaBHeHuA
3/IEKTPOMArHUTHOIO
nonsa

[MocToAHHOE
3/IeKTpUYecKoe nose B
BaKyyme

MoCTOAHHOE MarHMTHOE
nosie B Bakyyme

DNEeKTPOMArHUTHbIE
BOJIHbI

HaumeHoBaHMe TeMbl JIeKUMOHHbIe
(pasgena) 3aHATMA

N3nyyeHne un
pacceAHune
3NEeKTPOMArHUTHbIX
BOJIH

SNeKTpoaMHaMUKa
3apAgoB 1 TOKOB B
MaTepuaabHbIX cpeaax.
YpasHeHuna Makcsenna
B cpefax

MocToAHHOE
3/1eKTpuyeckoe n
MarHuTHoe nose B
cpepax.
MoCTOAHHbIM TOK B
cpepax

KBasucTaumMoHapHble
TOKM 1 Nnons

DNEeKTPOMArHUTHbIE
BOJIHblI B Cpegax

MpaKkTnyeckune
3aHATUA

JTabopaTopHble
3aHATUA

CamocToAaTenbHas
paboTa

12

12

12

Bcero

10

10

10

10



34 34 0 40 108

14. Metoauueckue YKasaHua ana O6y‘-IaIOlU,VIXCﬂ no OCBOEHUI0 AncumnnjinHbl

OcBOEHUE ANCUMMNINHBI CKNaAbIBAETCA U3 ayaUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTM, BbINMOAHAEMON Noj,
PYKOBOACTBOM MpenoaasaTtena) U BHeayaUTOPHOMN paboTbl (y4ebHOW AeATeNbHOCTU, peannsyemoit obydatommes
CaMOCTOATENbHO).

AyauTopHana paboTa COCTOUT M3 BbIMONHEHUS MPAKTUYECKMX WM NabopaTopHbIX 3af4aHuii B 06bEME,
npesycMOTPeHHOM y4ebHbIM NIaHOM.

CamocTosTenbHan pabota npegnonaraet yraybnéHHoe U3yyeHne oTAe/bHbIX Pasgenos AUCUUMINHBI C UCNOJIb30BaHMEM
NiMTepaTypbl, PEKOMEHA0BAHHON NpenoaaBaTesieM, a TakKe KOHCMEKTOB MPaKTUYEeCKunxX (1abopaTopHbIxX) 3aHATUI. B
KauecTse naHa A/1a CaMOCTOATe/IbHOM pPaboTbl MOXKET BbITb MCNOb30BaH pasaen 13.1 HacToAlen paboyelt Nporpammbl, B
KOTOPOM 3adUKCUPOBAHbI Pasaesbl AUCLMUNANHBI U UX codepskaHue. B pasgene 13.2 paboyeit nporpammbl onpegensercs
KO/IMYECTBO YacoB, OTBOAMMOE Ha

CaMOCTOATE/IbHYIO PaboTy MO KaxKAOMY pasgeny AUCUMnAWHbL. Bonbluee Ko/AMYecTBO YacoB HACAMOCTOATENb
HytopaboTy OTBOAUTCA Ha Hanbonee TpyAHblepasae bl ANCUMNAMHBL.  [nA
CaMOCTOATE/IbHOTO U3y4YeHUA OTAE/bHbIX Pa3fenoB AUCUMNINHBI UCNONb3YyeTCA NepeyeHb ANTepaTypbl U APYTrnx

pecypcos, nepeunciaeHHbix B NyHKTax 15 1 16 HacToAwel paboyeit nporpammbi.

YcnewHocTb OCBOEHUA AUCUMMAMHBI ONpeaensieTcs CUCTEMATUYHOCTbIO U TYyOMHOW ayAUTOPHON U BHEayAUTOPHOM
paboTbl 0byyatowerocs.

MpM MCNONb30BAHAUCTAHLUOHHM 06pa3oBaTEIbHbIXbIX TEXHO/NOTUWA 3NEKTPOHH 06y4eHus
ro

BbIMO/IHATbL BCE YKa3aHMA npenojasaTenieid, BOBPeMA NOAKYaThCA K online 3aHATMAM, OTBETCTBEHHO NOAXOAUTH K
3a4aHUAM A9 CaMOCTOSATE/IbHOM PaboThl.

15. MepeveHb OCHOBHOW U A0NO/IHUTE/IbHOM INTEPaTYpPbl, PECYPCOB MHTEPHET, HEO6X0AUMbIXANA OCBOEHUA

AUCUMUNIUHDI
NcTouHmK

Ne

n/n

1 o
AnnecHuH, C. C. OCHOBbI 31eKTPoAMHAMUKN. Teopus, 3a4a4m 1 TeCTbl [INEKTPOHHbIN pecypc] /
AnnecHuH C. C., YepHbiwosa /1. . — 1-e usg. — CaHkt-MeTepbypr : laHb, 2016 .— 576 c. —
<URL: http://e.lanbook.com/books/element.php?pll_id=87725>

2

Casenbes, M. B. OcHoBbI TeopeTunyeckon Gpusmkn. T. 1: MexaHMKa. DNEKTPOAUHAMMKA : y4ebHuK. T. 1/
Casenbes U. B. — 5-e n3ga., ctep. — 2018 .— 496 c. — <URL:
https://e.lanbook.com/book/104956>

6) AononHWUTeNbHasA AnTepaTypa:

NcTouHMK
Neo

n/n

AnTyHUH, K. K. dneKkTpoanHammnKa, cneymanbHaa Teopma OTHOCUTENbHOCTU U SNEKTPOAUHAMMKA CMIOLWHbIX
cpen : yuebHo-meToamueckoe nocobue / K.K. AnTyHUH .— 2-e u3a. — Mocksa :

OunpekT-Megma, 2014 .— 109 c. — ISBN 978-5-4475-0326-0 .— <URL:
http://biblioclub.ru/index.php?page=book&id=240549>



Bpenos, M. M. Knaccuyeckas anektTpoamMHammnka [Dn1eKkTpoHHbIn pecypc] / Bpegos M. M., PymaHues B. B.,
TonTbirvH U. H. — 2-e, ncnp. — CaHkT-MNeTepbypr : laHb, 2003 .— 400 c. — KHura ns Konnekumm JlaHb -
®unsmka .— ISBN 5-8114-0511-1 .— <URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=606>

3
3anpsaraes, C. A. dnektpoamnHamumka / C. A. 3anparaes. — BopoHesx : M34-80 BopoHex. roc. yHTa, 2005. —
535c.

4 .
Mpopos, W. E. 3agaum no obuiei dpusmke : yueb. nocobue / W. E. Uposos .— Mocksa : JlaHb, 2009 .— 416 c. :
un. — (Knaccuyeckan yyebHan nutepaTypa no ¢pusmke) (Knaccuueckme 3a4a4HNKM U NPaKTURYmbl, Pusnka)
.— <URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4875>

5
Mpopos, W. E. dnektpomarHeTmam. OcHoBHble 3akoHbl / . E. Upogos. — M. : BUHOM. JflabopaTtopus
3HaHun, 2003. — 320 c.

6 Nawpay, N. . Teopus nons / N. 4. Nanaay, E. M. Niubwmuy,. - M. : dusmataut, 2003. — 530 c.

7
Nangay, N. . dnexkTpoamMHammKa cnaowHbix cpea / /1. A. Nanaay, E. M. [iudwunu, - M. : dusmataut, 2003. —
651 c.

8 YepHoyuaH, A. N. KpaTkuit kypc dusukm / A. U. YepHoyuaH. - M. : dusmatauT, 2002. — 319 c.

B) MHPOPMaALMOHHbIE 3/1eKTPOHHO-06pa3oBaTe/IbHblE Pecypcbl:

Ne n/n NCTOUYHUK

1 dneKTpoHHas bubanoTeka BrY https://lib.vsu.ru

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

3 3BC «/laHb» https://e.lanbook.com/

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

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

16. MepeueHb yuebHO-MmeTOAMYECKOro obecneyeHusa oA CaMoCTOATEIbHOU paboTbl

MCTOYHUK
Neo

n/n

AnnecHuH, C. C. OcHOBbI 31€KTPOANHAMUKN. Teopus, 3aa4n 1 TeCTbl [DNEKTPOHHBbIN pecypc] /
AnnecHuH C. C., YepHbiwosa /1. . — 1-e usg. — CaHkt-MeTepbypr : laHb, 2016 .— 576 c. —
<URL: http://e.lanbook.com/books/element.php?pll_id=87725>



3anpsraes, C. A. dnektpoauHamuKa / C. A. 3anpsraes. — BopoHes : U3a-8o BopoHex. roc. yHTa, 2005. —
535c.

Casenbes, M. B. OcHoBbI TeopeTuyeckon ¢pusnkn. T. 1: MexaHuKa. dnekTpoanuHammKa : yuebHuk. T. 1/
Casenbes WN. B. — 5-e u3g,, ctep. — 2018 .— 496 c. — <URL:
https://e.lanbook.com/book/104956>

17. UHdopmauUnOHHbIE TEXHO/IOTUU, UCNONb3yEMbIE ANA peannsaumm yuebHoi gUCLUUNINHDBI,BKAIOUYas NPorpammHoe
obecneyeHne n MHGOPMaLMOHHO-CMIPaBOUYHble cucTembl (NPU HeobxoaumocTK):

Mpu peanusaumm AUCUMNAUHBI MOTYT WMCNO/b30BaTbCA TEXHOIOTUWU 3NEKTPOHHOrO 06Yy4YeHMs W AUCTaHUMOHHbIE
obpasoBaTe/ibHble TEXHOM0rMM Ha 6ase nopTana edu.vsu.ru, a Takxe ApyrMe A40CTynHble pecypcbl ceTn UHTepHerT.

18. MartepuanbHoO-TeXxHU4YecKoe obecneyeHme AUCLUNINHDI:

JleKuMoHHaA ayauTopusa, OCHAWEHHAs  MYIbTUMEAMMHBIM  MPOEKTOPOM; CreumannsMpoBaHHas Mebenb: A0CKa
MefioBasa UM MapkepHaa 1 WT., CToAbl, CTy/bA B Heobxoammom Kosnmyectee. OC Windows v.7, 8, 10, Habop yTuaut
(apxuBaTopbl, darin-meHeaxkepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TEKYLLLEN U MPOMEIKYTOYHOM aTTecTauumii

MopsLOK OLLEHKN OCBOEHMA 0byYatoLLMMKUCA y4eBHOro maTepuana onpesenseTca CoAepKaHNeM Cleayolmnx pasaenos

OUCUMNINHDI:
Kog KomneteHummn Kog nHankaTopa
Ne Pasgenbl gucumnanHel OueHouYHbIe cpeacTsa gnA
n/n (mogynu) TeKylLel aTTecTauum
1 Paspenbi 1-11 OlMK-1 OMK-1.1 KoHTposbHasA paboTa
2 Paspenbl 2-11 OlMK-1 OlMK-1.2 KoHTposbHasA paboTa
Koa komneTteHumun Kopg nHankaTopa
Ne Pasgenbl ancunnanHbl OueHouHble cpeacTsa AnA
n/n (moaynu) TeKyLen atTrectaymm
3 Pasgensbl 2-11 OmnkK-1 OMK-1.3 KoHTposibHasA paboTa
4 Paspenbi 2-11 OlK-8 OlK-8.2 KoHTposbHasA paboTa

MpomexkyTouHana aTTecTaumn

dopma KOHTPONA - IK3aMeH

OugeHoYHble cpeacTBa AN NPOMEXKYTOYHOM aTTecTauum

Komnnekt KUM

20 TunoBble OLeHO4YHbIE CPEACTBA U METOANYECKUE MaTepuanbl, onpeaensiolime npoueaypbloLeHMBaHNA
20.1 TeKywumit KOHTPO/Ib yCNEBAaeMOCTH

TeKyLMIN KOHTPO/Ib YCNEeBAeMOCTM MO AUCLMUMNINHE OCYLLLECTBAAETCA C MOMOLLBIO CNeAYHOWMX OLLEHOYHbIX CPeaCTB:
KOHTpO/ibHas pabora.

Mpumepbl 3agaHNii 4NA KOHTPONbHBIX PaboT:

KoHTponbHasa pabota Ne 1




BapuaHT Ne 1
3aganue 1. (10 6annos) Boiumcante div a v rot a B Touke M(-2,2,0), ecnmn a=3xi+5y’j+7xzk. 3apanue 2. (10
6annos) Ynpoctute sbipaxeHue grad|[a, r]|?, roe a=const, r - paguyc-seKTop.
3apanue 3. (15 6annos) Bbiumcaute grad u, ecan u=(a,b, r), rae a ,b=const, r - pagmyc-seKkTop.

3apanue 4. (15 6annos) Hailamte UMPKYNALMIO BEKTOPHOTO nons a(r)=-yi+xj+10k Baonb okpyskHocTu x*+y’=1, z=0. 06xop,
KOHTYpa NPOM3BOAMTCS B NOIOKUTENBHOM HaMNpPaBAEHUM.

OnuncaHune TexHoNorMm nposeAeHnA: KOHTPO/1IbHaA paGOTa npoBoaunTCA B NUCbMEHHOM d)OpMG M COCTOUT U3 YeTbipex
33,Cl,aHVIl‘/‘I, npumepbl KOTOPbIX YKa3aHbl Bbllle. Ha ee BbInONHEHME faeTcA 2 akageMnyecKmnx vaca.

TpeboBaHMA K BbINOAHEHUIO 33@HWUI (MU LLKAbl U KPUTEPUM OLLEHMBAHMA): 32 YCMELLIHOE BbINOJHEHWE 3aZaHnA
BbICTAB/IAETCA OLEHKA, YKa3aHHasA Bbllle. MaKcMMasibHan OLLEHKA 3a peLleHne 3a[a4m CTaBuTCA, e paboTta comepkut
NMo/IHOe, NorMyeckn oOBOCHOBaHHOE M aKKypaTHO OGOpPM/IEHHOE peLIeHWe, CONMPOBOXKAAOLWEECA BCEMMU
HeobxoAMMbIMM pacyeTamu. lpu HanMuMM owMBOK M HEeLO4YeTOB, B 3aBUCMMOCTU OT TOFO, HACKOIbKO OHWM NOBAUAAN HA
XOZ, PeLleHUs, OLEeHKa CHUKaeTcA. Ecnum yyawminca gonyckaeT rpybble OWMOKWM, AEMOHCTPUPYA TeM CamMbiM
HenoHWmaHue cyTM npobnembl U He3HaHMe 6a30BOro maTepwuana, To CTaBUTCA oueHKa 0 6annos.

20.2 MNpomexyTouHan aTrectayums

MpomexkyTouHaA aTTecTauma No AUCLUNANHE OCYLLECTBAAETCA C MOMOLLbIO CAeAYHOLMX OLEHOYHbIX CPeACTB:
KomnaeKkt KUM.

MNepeuyeHb BONPOCOB K 3K3aMeHY:

1. MecTo 3/IeKTpoMarHeTmsama B COBpeMeHHON GU3NYECKon KapTuHe mupa.
2. OCHOBHbIE MOHATMA U 3aKOHbI S1IEKTPOANHAMMUKMN.

3.  WHTerpanbHoe n auddepeHumanbHOe UCHNCNEHME BEKTOPOB.

4.  BeKTOpHbIN aHanu3.

5.  Cuctema ypaBHeHul MakcBesina Kak pesynbTaT 0600LeHMA aKCnepMMeHTaIbHbIX GpaKTopOB.
6.  3aKOHbI 3/IEKTPOMArHeTU3Ima.

7.  DHepruA sNeKTPOMArHMTHOro nNosA.

8.  BekTop MolTuHra.

9. EOMHCTBEHHOCTb pelleHns ypaBHeHU Makceenna.

10. 2DneKTpoCTaTMCTMYECKOoe Nosie B BaKyyme.

11. MoteHuyman nons.

12. YpasHeHwue [yaccoHa. MpuHUMn cynepnosnumnm.

13. DHepruA aneKTpocTaTUYecKoro Nons.

14. TMone Ha BONbLUMX PACCTOAHMUAX OT CUCTEMbI 3aPSALO0B.

15. [AnnonbHbIA MOMEHT.

16. Cuctema 3apAafoB B KBAa3MOAHOPOAHOM BHeELLHEM Moe.

17. MarHuTocTaTMcTMyecKkoe nose B BaKyyme.

18. OcHoBHble ypaBHeHUA. 3aKoH brno-Casapa.

19. MarHuTHbI MOMEHT.

20. MarHu1THaa saHeprma NOCTOAHHbIX TOKOB B MOCTOAHHOM BHELLHEM none.
21. YpaBHEeHWA oA NOTEHLMANO0B 3/IeKTPOMArHUTHOrO NnoJiA.

22. BoOnHOBOe ypaBHeHMeE.

23. DNeKTPOMarHWUTHbIE BOIHbI.

24. TlnocKkMe MOHOXPOMATUYECKME BOJIHbI.

25. TMonapwusayma BOAHbI.

26. 3anasgbiBatoulime NOTEHUMANbI.

27. W3y4deHWe 3N1eKTPOMArHUTHbLIX BOJH.



28. VIHTEHCMBHOCTb U3/1ly4eHUA SNEKTPOMArHUTHbIX BOJIH.

29. 3JneKTpuyecKoe AMNONbHOE U3yYeHue.

30. PaccefiHVe 31eKTPOMArHUTHbIX BOJIH CBOOOAHBIMM U CBA3AHHbIMW 3apAaaMM.
31. WcxogHble NONOXKEHUA MAaKPOINEKTPOANHAMUKMN.

32. VYpaBHeHuAa Makcsenna B cpegax.

33. DneKTpocTaTMKa NPOBOAHMKOB.

34. DNeKTpoCTaTMKa ANINEKTPUKOB.

35. TlocTosHHbIV TOK B Cpesax.

36. 3akoH Oma. 3aKoH [koyna-SleHua.

37. T[locToAHHOE MarHUTHOE noJie B cpeaax.

38. VYpaBHeHMA MaKcsenna B KBa3UCTaLMOHAPHOM C/y4ae.

39. KBasucTauMoHapHbIe TOKM B IMHENHbIX NPOBOAHMUKAX.

40. DNeKTPOMarHUTHbIEe BOJIHbI B AM3/IEKTPUKAX B OTCYTCTBME AMUCIEPCUN.
41. [ucnepcus aNeKTPUYECKOM NPOHULLAEMOCTH.

42. SNeKTPOMarHWTHbIEe BOJIHbI B AUCNEPrMpyoLWmMX cpeaax.

43. OcHOBbI CNeunanbHOM TEOPUM OTHOCUTENIBHOCTY.

Mpumepbl TUNOBbIX KOHTPOJIbHO-U3MEPUTE/IbHbIX MaTepUanos:
KOHTPO/IbHO-U3MepuUTenbHbIi matepuan Ne 1

1. SHeprua aneKkTpoCcTaTUYeCcKoro NonA.
2. YpaBHeHua Makcsenna B cpegax.

KOHTPO/IbHO-U3MepuUTenbHbIi matepuan Ne 2
1. YpasHeHue lMyaccoHa. MpuHUMN cynepnosnumm.

2. Nonapunsauma BO/HbI.

OnucaHMe TexHonoMmnm mpoBeaeHMAa:0obyyatowemyca CAydYalHb mobpasom gaetca oAUH U3
9K3aMeHaUMoHHbIX 6uneToB. 3aTeM Ha NOArOTOBKY MpeaocTaBAseTcs 3 aKa4eMMUYecKuMx 4aca. 3a oTBeAeHHoe
Bpems  0obydalolMiAca  [JO0/BKEH  MUCbMEHHO  BbIMOAHWUTL  3agaHus  6uneta. [locne  3Toro npoBoauMTCA
cobecegoBaHMe, B X04e KOTOPOro MOryT 6biTb 3aAaHbl YTOUHAOLIME U AOMOMAHUTE bHbIE BOMpPOChI. Mpu ycrnewHom
OTBETE Ha A0MO0/IHUTE/IbHbIE BOMPOCHI 06YYatOLLMIACA MOXKET NoyunTb oT 0 A0 10 AonoAHUTENbHbIX 6anNoB.

TpeboBaHMA K BbIMNOJAHEHUIO 3a4aHUI, LWKaAbl W KPUTEPUM OLIEHMBAHMA: MaKCMMas/bHas OLEHKa 3a Kaxgoe
3agaHue - 25 6annos. Jna oueHMBaHWA Pe3yibTaToB 0byyeHMA Ha 3K3aMeHe UCMONb3YIOTCA CeaytoLine noKasaTenu.

1) 3HaHWE OCHOBHbIX MOHATUIA 3NEKTPOAMHAMMKM M ee MEeTOA0B, KOTOPble WCMOJb3YHTCA ANA MOCTPOEHUA
MOZeNiel U KOHCTPYMPOBaHWA afrOPUTMOB PeLIEeHMUA NPaKTUYECKMX 3a4aY;

2) 3HaHMe NOCTAaHOBKM KNAaCCUYECKUX 3a4aY;

3) 3HaHWe meToA0B GOPMYNIUPOBKM U A0Ka3aTE/IbCTBA MaTEMATUUYECKUX YTBEPXHKAEHWI;

4) ymeHue MPUMEHATb METObl INEKTPOAUHAMMUKN ANA pelleHus 3a4a4 NPpodeccoHanbHOW AeATeIbHOCTH;
5) yMmeHue NnpMMeHsTb annapat 3NeKTPOAMHAMMKN ANA A0Ka3aTeNbCTBA YTBEPKAEHUI 1 Teopem;

6) BnaseHne HaBblKamMu KBanMbUUMPOBAHHOrO BbibOpa M afanTaumy CyLECTBYHOLWMX METOAO0B A/A pelleHus
NPaKTUYECKMX 33434 PeLLeHuns;

7) BageHne HaBblKaMKn UCMOJZIb30BaHMA MeTOA0B pelleHUA KNaCCUYeCKUX 3a4a4 aINeKTPOAUHAMUKN ONA peLlleHnA
Pa3nnYHbIX eCTeECTBEHHOHAY4YHbIX 3a4a4.



anBEAéHHbIe HUXXe 3a4aHnA peKkomeHayeTca UCnosib3oBaTb Npu nposegeHnn gUarHoCTU4eCKux pa60T ANA OUeHKHU

OCTaTOYHbIX 3HAHMII NO AncuunivHe

POC_09.03.02 N"HchopMaLMOHHbIE CUCTEMbI U TEXHOSOINN

top/MNo ymonuanuto gna ®OC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TeXHONornm

top/MNo ymonuanuo gna ®OC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TexHonoruu /OMNK-1/3nekTrpoanHamMmuka

top/lNo ymonuanuto ana ®OC_09.03.02 UHdopMmaLMOHHBbIE CUCTEMbI U

TexHonoruu /OMNK-1/9nekrpoanHamuka/dnekTpoanHaMmnKa_TeCToBble 3aaHus

TecT_1

Haiinure Monysp HanpsbkeHHOCTH dnekTpoctaTudeckoro nonst $SESS B Touke $$\vec{r}=(1, 0, -2)$$, eciiu popmyna

st motennuana umeet Bun $$\Warphi(\wec{r})=x"2\sin(yz)$$. MC
Bann no ymonuaHutio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?|0
LWrpad 3a kaxayto HenpaBUNbHYo nonbITKy: | 33.3
ID-HOMep:

# OTBeThI OT3bIB OueHka
A 2 100
B. 0 0
C. 1 0
D. 3 0
E. 4 0
F. 5 0
G. 6 0
H. 7 0

O6LwWmMI1 OT3bIB K BONPOCY:
[ns nio6oro npaBUNbLHOro oTBETa: Baw oTBeT BEPHbIN.
[nsa no6oro HenpaBUIbLHOro oTBeTa: Balw oTBET HEMPABU/IbHbIN.

Moackaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Mogckaska 1): Het

YAanuTb HEKOPPEKTHbIe OTBETDI

(Noackaska 1): Het

Teru:

lMo3sonsem eb16upamb OOUH UJTU HECKOJIbKO ripasu’sibHbIX omeermoes u3 3a0aHHO20 criucKa.
(MC/MA)




Tect_10

Yacruua maccoit $$m$$ u 3apsimom $$q8$$ neikercs B omHopoaHom anekrpudeckom mnone $$\vec{E}$$. Kak

HU3MCHHUTCA UHTCHCUBHOCTD 3JICKTPUYCCKOI'0 AUIOJBbHOT'O U3JTYUCHUA, €CJIN MAaCCy YaCTUIlbl YBEJINYUTL B 3 pa3a? MC
Bann no ymonuaHuio:| 1
CnyuJaiiHbii nopsgok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWrpad 3a kaxayro HenpaBUnbHYo nonbITky: | 33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. YBenuuurcs B 3 paza 0
B. YBenuuurcs B 9 pa3 0
C. VYBenuuurcs B 27 pa3 0
D. VBennuurcs B 81 pas 0
E. VMenbmuTes B 3 paza 0
F. YMmenpmuTes B 9 pas 100
G. YmenbmurTes B 27 pa3 0
H. Ywmenpmmres B 81 pa3 0
O6wWmI OT3bIB K BONpPOCY:
[ns no6oro npaBubLHOro oTBeTa: Baw oTBeT BEPHbIN.
[lnsa no6oro HenpaBUNbLHOro oTBeTa: Baww oTBeT HENPaBWU/bHbIN.
Moackaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX Het
otBeToB ([Moackaska 1):
YOanuTtb HEKOPPEKTHbIE OTBEThI
Het
(Noackaska 1):
Teru:
lNo3sonsiem 8bI6U,Oamb OOUH UJTU HECKOJIbKO rpasursibHbIX omeemoe u3 3a0aHHO20 criucka.
(MC/MA)
Tect_11
Yacruria maccoi $$mS$$ u 3apsaom $$q$$ neukerces co ckopocteio $$\vec{v}$$ B 01HOPOIHOM MArHUTHOM MMOJIE
$$\vec {B}$$. Kak n3MeHHUTCSI HHTEHCUBHOCTD 3JIEKTPHYECKOTO AUTIONBLHOTO U3yUYEH s, €CIIM CKOPOCTh YACTHUIII MC
YMEHBIIINTH B 2 paza?
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWTpadp 3a kaxxayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOmMep:

# | OTBeThl | OT3LIB

OueHka




Yacruna maccoi $$mS$$ u 3apsaom $$q$$ neukercs co ckopocteio $$\vec{v}$$ B 01HOPOIHOM MAarHUTHOM MOJIE

$S\vec{B}$$. Kak M3MEHUTCA HHTEHCUBHOCTD JIEKTPHYECKOTO AUIIOIBHOIO H3JTyYEHHs], €CIIU CKOPOCTE YaCTUIIbI MC
YMEHBIINTH B 2 paza?
Bann no ymonuanwuio:| 1
CnyuJaiiHbii nopsgok oTeeToB| [la
HymepoBaTtb BapuaHTbl otBeTOoB?| 0
LWTpadp 3a kaxayro HenpaBunbHyO NonbITKy:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. YBenuuurcs B 4 paza 0
B. YBenunuurcs B 16 pa3 0
C. YBenuuurcs B 64 pasza 0
D. VBennuutcs B 256 pa3 0
E. Ymenbmmres B 4 paza 100
F. Vmenbiures B 16 pa3 0
G. YMmenpmmres B 64 pas 0
H. Ywmenbpmmres B 256 pas 0
O6wWwuMin 0T3bIB K BONPOCY:
Ons no60oro NpaBUNbLHOro oTBeTa: Baww oTBeT BEpHbIN.
[ns nio6oro HenpaBUNbLHOro oTBeTa: Baw oTBeT HenpaBuIbHbLIN.
Mopcka3ska 1:
Moka3aTb KONM4YECTBO NPaBUNbHbIX H
. eT
otBeTOB ([Moacka3ska 1):
Yaanutb HeKOPpPeKTHbIe OTBEeThbI H
eT
(Moackaska 1):
Teru:
lNo3sonsiem 3b/6upamb OOUH UJTU HECKOJIbKO rpasursibHbIX omeermoes u3 3a0aHHO20 criucka.
(MC/MA)
TecT_12
Yacruna maccoit $$m$$ u 3apsnom $$q$$ nBrkeTcs mox aeficTBUEM CHITBI, U3MEHSIOIIEHCS 10 3aKOHY
$SF(t)=F_{0Hexp{(-5t)} $$. CxosbKO 3HEPrMHU OHA IIOTPATHUT HA JAUINOJILHOE H3TydeHue 3a Bpems $$t$$ or $30$$ no
$$H\infty$$? MC
Rameuanue. OtBet patite B CI'C.
Bann no ymonuaHuio:| 1
CnyuaitHbii nopsigok oteeToB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
WTpad 3a kaxayro HenpaBUIbLHYIO NonbITKy:| 33.3
ID-HOmMep:
# | OTBeThbI | OT3biIB OueHka




Yacruua maccoit $$m$$ u 3apsimom $$q$$ neikercs mon neiicTBHEM CHITBI, U3MEHSIIOLIECHCS 1O 3aKOHY
$SF(t)=F_{0Fexp{(-5t)} $$. CxrosbKo 3HEpPriM OHA IIOTPATHUT HA AUMOJIbHOE u3nyucHue 3a Bpems $$t$$ or $30$$ no
$SHinfty$$?

Rameuanue. OtBet paiite B CI'C.

MC

Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWtpad 3a kaxayo HenpaBunbHY nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A $$\frac{g"2 F_{0}"2}{15m"2 c"3}$$ 100
B. $$\frac{g™4 F_{0}2}{15m"2 c"3}$$ 0
C. $$\frac{2g"2 F_{0}"2}{15m"2 c"3}$$ 0
D. $$\frac{2g™4 F_{0}2}{15m"2 c"3}$$ 0
E. $$\frac{209"2 F_{0}*2}{3m"2 c"3}$$ 0
F. $$\frac{209"4 F_{0}"2}{3m"2 c"3}$$ 0
G. $$\frac{2g"2 F_{0}"2}{3m"2 c"3}$$ 0
H. $$\frac{2q™4 F_{0}"2}{3m"2 c"3}$$ 0

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Moackaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX H

eT
otBeToB ([Moackaska 1):
Ypanutb HEKOPPEKTHbIE OTBEThI H
eT

(Noackaska 1):

Tern:
lNoseonssem ebibupame 0OUH USIU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
Tect_13

Yacruma maccoit $$mS$$ u 3apsimom $$q$$ nemkercs mon mecTBHEM 3IEKTPHIESCKOTO TIOJIS, H3MEHSOIIETOCS 10
3akony $$SE(1)=E_{0}/(1+t)$$. CxonbKko 3HEPrHH OHA MOTPATHT HA TUIIOJILHOE n3tydeHue 3a Bpems $$t$$ ot $$0$$ 1o
$$188 c? MC
3ameuanue. Oreet naiite B CI'C.
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWTpadp 3a kaxxayro HenpaBunbHYO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Yacruua maccoit $$m$$ u 3apsimom $$q$$ nBkercs mon neiicTBHEM MEKTPHIECKOTO OIS, U3MEHSIOIIETOCS 10
3akony $SE(t)=E_{0}/(1+t)$$. Ckonpko sHepruu OHa MOTPATUT Ha IUMOJbHOE n3nydeHue 3a Bpems $$t$$ or $$08$ no

$$18$ c?

Rameuanue. OtBet paiite B CI'C.

MC

Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWtpad 3a kaxayo HenpaBunbHY nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. $$\frac{q"2 E_{0}2}{3m"2 c"3}$$ 0
B. $$\frac{q™4 E_{0}2H{3m"2 c"3}$$ 100
C. $$\frac{4q"2 E_{0}"2}{3m"2 c"3}$$ 0
D. $$\frac{4g™4 E_{0}"2H{3m"2 c"3}$$ 0
E. $$\frac{8q"2 E_{0}"2}{9Im"2 c"3}$$ 0
F. $$\frac{8q™4 E_{0}"2}{9Im"2 c"3}$$ 0
G. $$\frac{29"2 E_{0}"2}{3m"2 c"3}$$ 0
H. $$\frac{2g™4 E_{0}"2}{3m"2 c"3}$$ 0

O6wWwun oT3bIB K BONpOCY:
[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moackaska 1:
MNoka3aTb KONM4YECTBO NPaBUNbHbIX Het
otBeToB ([Moackaska 1):
YOanuTtb HEKOPpPEKTHbIE OTBEThI Het
(Noackaska 1):
Tern:
lNoseonssem ebibupame 0OUH USIU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
Tect_14
KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecam npu amnantyae Hanps>eHna 220B Ha Hem .
BO3HMKaeT TOK amnanTtyaon 44A? Yactota nepemeHHoro Toka $$\nu=50SS u,
Bann no ymonuaHuio:| 1
CnyuaitHbii nopsigok oteeToB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWTpad 3a kaxayro HenpaBUnbHYO NonbITKy: | 33.3

ID-HOmMep:

# | OTBeThbI | OT3bIB

OueHka




KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecam npu amnantyae Hanps»eHna 220B Ha Hem
BO3HMKaeT TOK amnanTtyaon 44A? Yactota nepemeHHoro Toka $S\nu=50SS lu,

MC

Bann no YMON4YaHUo:

1

Cny4yanHbIN NOPSAAOK OTBETOB

[a

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWTpadp 3a kaxayro HenpaBunbHyO nNonbITKy:| 33.3
ID-HOMep:

# OTBeThI OT13bIB OueHka
A SS\frac{1}{500\pi}S$ 100
B. $$\frac{1}{200\pi}$$ 0
C. $S\frac{1}{50\pi}$$ 0
D. $S\frac{1}{2\pi}$$ 0
E. $$500\pi$s 0
F. $5200\pi$$ 0
G. $$50\pi$S 0
H. $$2\pis$ 0

O6wWwmMin O0T3bIB K BONPOCY:

[na no6oro npaBUbLHOro oTBeTa: Balu oTBET BEPHbIN.

[nsa no6oro HenpaBUNbLHOro oTBeTa: Bal oTBET HEMPABU/bHbIN.

Moacka3ska 1:

MNoka3aTb KONM4YeCTBO NPaBUNbHbIX H

eT
otBeToB ([Moackaska 1):
YpanuTb HEKOPPEKTHbIE OTBEThI H
er

(Moackaska 1):

Tern:
lNo3eonsiem ebibupampe 0OUH USIU HECKOJIbKO rpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
Tect_15
KakoBa MHAYKTUBHOCTb KaTywKku SSLSS, ecam npu amnantyae HanpsaxeHua 100B Ha Heit .
BO3HMKaeT TOK amnanTtyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS lu,

Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpadp 3a kaxayr HenpaBunbHYO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




KakoBa MHAYKTUBHOCTb KaTywKku SSLSS, ecav npu amnantyae HanpsaxeHma 100B Ha Heit

o MC
BO3HMKaeT TOK amnantyaon 20A? YactoTta nepemeHHoro Toka $S\nu=50SS lu,
Bann no ymonuanwuio:| 1
CnyuJaiiHbi nopsgok oTeetoB| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
LWTpadp 3a kaxayro HenpaBunbHyO nNonbITKy:| 33.3
ID-HOMep:

# OTBeThI OT13bIB OueHka
A. SS\frac{1H50\pi}SS 0
B. $$\frac{1}{20\pi}$$ 100
C. $S\frac{1}{5\pi}$$ 0
D. $$\frac{1}{2\pi}$$ 0
E. $$50\pi$$ 0
F. $3$20\pis$ 0
G. $$5\pis$ 0
H. $$2\pis$ 0

O6wWwmin 0T3bIB K BONPOCY:

[na no6oro npaBUbLHOro oTBeTa: Balu oTBET BEPHbIN.

[Ona no6oro HenpaBUNbLHOro oTBeTa: Bal oTBET HEMPABU/bHbIN.

Mopcka3ska 1:

MNMokasaTb KONMYECTBO NPaBUNbHbIX H

eT
otBeToB ([Moackaska 1):
YaanuTb HEKOpPpPeKTHbIe OTBEeTbI H
eT

(Moackaska 1):

Teru:
lNo3sonsiem 3b/6upamb OOUH UJTU HECKOJIbKO ripasursibHbIX omeermoes u3 3a0aHHOe0 criucka.
(MC/MA)
TecT_2

Haiinure Mmonysp HanpsbkeHHOCTH dnekTpoctaTudeckoro nost $SESS B Touke $$\vec{r}=(3, 0, -4)$$, eciiu popmyna MC
s oreHumnana umeet sug $$\varphi(\vec{r})=r"3$$.
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWTpadp 3a kaxayr HenpaBunbHYO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Haiigute Moayns HanpshbkeHHOCTH 31ekTpocTtaTudeckoro most $SE$S$ B rouxe $$\wec{r}=(3, 0, -4)$$, ecu popmyna
amns norennuana uMeer sug $$\arphi(ivec{r})=r"3$$.

MC

Bann no YMON4YaHUKO:

1

Cny4yanHbIN NOPSAOOK OTBETOB

[a

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxkayro HenpaBUIbHYIO NONbLITKY:

33.3

ID-HOMep:

OTBeThI OT3bIB

H*

OueHka

75

100

0

20

25

38

41

68

T|o[n|m|lolo|=]|>

82

oO|lolo|lo|o|]o| o

O6wWwmMin O0T3bIB K BONPOCY:

[na no6oro npaBUIbLHOroO oTBeTa: Balu oTBET BEPHbIN.

[Ona no6oro HenpaBUNbLHOro oTBeTa: Bal oTBET HEMPABU/bHbIN.

Mopckaska 1:

MokasaTb KOnn4yecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Her

Ypanutb HEKOPpPEeKTHblIe OTBEeTbl

(Moackaska 1): Het

Teru:

loseosissem ebibupame 0OUH USU HECKOJIbKO MpasusibHbIX omeemoes U3 3adaHHO20 CriucKa.

(MC/MA)

TecT_3

Bapsin $$q_1=2$$ naxomurcs B Touke $$\wec{r} {1}=(-1, -2)$$, 3apsin $$q_2=-4%$ naxoaurcs B
touke $$\wec{r}_{2}=(2, -3)$$. Haiimure Moayap HaNPsHKEHHOCTH dIieKTpocTaTiHyeckoro moist $SESS B

touke $S\Wwec{r}=(2, 2)$$.

3ameuanue. Bee Benmuunnsl gansl B CI'C.

MC

Bann no ymonyaHuio:

Cny4yalHbIN NOPSANOK OTBETOB

Ha

HymepoBaTb BapuaHTbl OTBETOB?

0

LWTpad 3a kaxxayro HenpaBUIbHYO MOMbITKY:

33.3

ID-HOmMep:

# | OTBeThbI | OT3bIB

OueHka




3apsin $8q 1=28$ maxongurcs B Touxe $$\Wec{r} {1}=(-1, -2)$8$, 3apsn $$q 2=-4$$ naxoaurcs B
touke $$Wwec{r} {2}=(2, -3)$$. Haiigure Mmoaysp HanpsHKEHHOCTH AiekTpocTaruyeckoro noist $SESS B

touxe $$\Wwec{r}=(2, 2)$3.

Rameuanue. Bee Bemmmunusnt nansl B CI'C.

MC

Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWtpad 3a kaxayo 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. $$\approx 0.78%$ 0

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Moackaska 1:

MokasaTb KONM4YeCcTBO NPaBUNbHbIX H

eT
otBeToB ([Moacka3ska 1):
YaanuTb HEKOPpPEeKTHbIe OTBETbI H
eT

(Noackaska 1):

Tern:
lNoseonsiem ebibupame 00UH USTU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CriucKa.
(MC/MA)
Tect_4

Bapsaet $8q 1=13$, $8q_2=-23$3, $3q_3=3%$3, $3q_4=-4$$ HaxoasaTcs B Y4eTHIPEX MOCIIEAOBATENHHBIX BEPIIUHAX
kBajgpata co croponoi $$a=23%$. Haiigure Mmomys BexTopa Hanpsokennoctd $SESS B ero mentpe. MC
Bameuanue. Bee Benmmunnbl 1ansl B CI'C.
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWTpadp 3a kaxxayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Zapsiaet $3q 1=133, $8q 2=-2$$, $$q_3=3%3$, $$0_4=-4$$ HaxomsTCs B YESTHIPEX IIOCIICIOBATENHHBIX BEPIIHHAX
kBanpara co cropoHoit $$a=28$. Haiinure monyne Bekropa HanpsokeHHocTr $SESS$ B ero nentpe.

Rameuanue. Bee Bemmmunusnt nansl B CI'C.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpPsSAAOK OTBETOB

Ha

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeThbI OT3bIB

F*

OueHka

$$\approx 1.4$$

100

$$\approx 0.8$$

$$\approx 0.1$$

$$\approx 2.3$$

$$\approx 2.4$$

$$\approx 3.3$$

$$\approx 4.3$$

IT|omnm Mmoo m|»

$$\approx 5.6$$

oO|loo|j]OoO|]O|O]|]O| O

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HENPABUbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBO npaBUNbHbLIX

otBeToB ([Moackaska 1): Het

Ypanutb HEeKOPpPEeKTHbIe OTBeThl

(Noackaska 1): Het

Teru:

lNoseonssem ebibupame 0OUH USTU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)

TecT_5

Haiinure morennuan snekrpocratnaeckoro moist $$\varphi$$ B uenrpe aucka paguycom $$a=3$$, mo koropomy
pacrpeieneH 3apsij] ¢ IOBepXHOCTHOM ToTHOCTE $$\sigma=5r$$ ($3r$$ - paccrosuue 1o nentpa).

3ameuanue. Bee Bemmunnbl qansl B CI'C. [peamonaraercs, uro $$\Warphi \rightarrow 08$ npu $$\vec{r} \rightarrow
\infty$s$.

MC

Bann no yMmon4vyaHuio:

Cnyu4anHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

OTBeThI | OT3biB

OueHka




Haiinure norennuan snekrpocratudeckoro moist $$\varphi$$ B uenrpe aucka paguycom $$a=3$$, no koropomy
pacripesiesieH 3apsia ¢ oBepXHOCTHOH iotHOCTh $$\sigma=5r$$ ($$r$$ - paccrosaue 1o uentpa).

3ameuanue. Bee Bemmuunnl qanst B CI'C. [peamonaraercs, uro $$\Warphi \rightarrow 0$$ mpu $$\vec{r} \rightarrow
\infty$$.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpPsSAAOK OTBETOB

Ha

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeThbI OT3bIB

F*

OueHka

$$45\pi$$

100

$$23\pi$$

$$31\pi$$

$$56\pi$$

$$37\pis$

$$70\pi$$

$$100\pi$$

IT|omnm Moo m|»

$$108\pis$

oO|loo|]OoO|]O|O|O| O

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HEKOPPEKTHbIe OTBEThI

(Noackaska 1): Het

Teru:

lNoseonssem ebibupame 0OUH USIU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)

Tect_6

Bapsin $$Q=12$$ paBHOMEpHO pacmpeielieH 1o moBepxHOCTH chephl paguycom $SR=10$$. B uentp cdepsbr
JIOTIOJTHUTEIBHO MOMeIeH 3apsia Bennuntoi $$q=8%$$. Onpenenure 3HaueHne HAPSIKECHHOCTH JICKTPOCTATHYCCKOTO
nojist $SESS va paccrosumm $$r=28$ ot uentpa chepsr.

Bameuanue. Bee Benmmunnbl 1ansl B CI'C.

MC

Bann no yMmon4vyaHuio:

Cnyu4anHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




3apsin $$Q=12$$ paBHOMEpHO pacmpeelnieH 1o noBepxHocTH cepsl paguycom $SR=10$$. B uentp cdepsr
JIOTIOJIHUTENBHO TIoMetieH 3apsi Benunuunoit $$q=8%$. Onpenenure 3HaueHue HAMPSKEHHOCTH 3JEKTPOCTATHIECKOTO

nouist $SE$S Ha paccrosaun $$r=28$ ot uentpa cdepsr. MC
Rameuanue. Bee Bemmmunusnt nansl B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWtpad 3a kaxayo HenpaBunbHY 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

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Moackaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX H

eT
otBeToB ([Moackaska 1):
Ypanutb HEKOPPEKTHbIE OTBEThI H
eT

(Noackaska 1):

Tern:
lNoseonsiem ebibupame 00UH USTU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CriucKa.
(MC/MA)
Tect_7

Iana 6eckoneuHas miockas ruuta tommuao# $$d=3$$. ITo weit pactipeneneH 3apsia ¢ 06HEMHON MIOTHOCTHIO
$$\rho=43$$. Onpenennre 3HaUeHNE HAIPSHKEHHOCTH dJiekTpocTatryeckoro oyt $SE$S na paccrosuum $$r=2%$ ot
CCPCIAMHLI IIJIUTHI. MC
Bameuanue. Bee Benmmunnbl 1ansl B CI'C.
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWTpadp 3a kaxxayro HenpaBunbHYO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Jana 6eckoneuHas miockas rinta tonmuHoi $$d=3$8$. [Mo neit pactipeneneH 3apsi ¢ 00bEMHON MIOTHOCTHIO
$$\rho=4$$. Onpenenure 3HaYeHne HANPsSHKEHHOCTH ek TpocTaTnyeckoro nojs $$ESS ua paccrosnun $$r=28$ or
CepEeIUHBI IUIHUTHL.

Rameuanue. Bee Bemmmunusnt nansl B CI'C.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpPsSAAOK OTBETOB

Ha

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeThbI OT3bIB

F*

OueHka

$$24\pi$$

100

$$12\pi$$

$$48\pi$$

$$10\pis$

$$5\pis$

$$20\pi$$

$$40\pi$$

IT|omnm Moo m|»

$$16\pi$s

oO|loo|]OoO|]O|O|O| O

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HEKOPPEKTHbIe OTBEThI

(Noackaska 1): Het

Teru:

lNoseonssem ebibupame 0OUH USIU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)

TecT_8

Bapsin $$q_1=2$$ naxomurcs B Touke $$\Wwec{r} {1}=(-1, -2)$$, 3apsn $$q_2=-4%$ naxogurcs B
touke $$\Wec{r} {2}=(2, -3)$$. Haiinure nunonsueiii Moment $$\vec {d} $$ stoit cucremsr.

Bameuanue. Bee Benmmunnbl 1ansl B CI'C.

MC

Bann no yMmon4vyaHuio:

Cnyu4anHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




3apsin $$q_1=2%$ naxomurcs B rouke $$\wec{r} {1}=(-1, -2)$$, 3apsin $$q_2=-43%$ naxoaurcs B
touke $$Wwec{r}_{2}=(2, -3)$$. Haitnure nunonsusii moment $$\vec {d}$$ sroii cucremsr.

Rameuanue. Bee Bemmmunusnt nansl B CI'C.

MC

Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeToB?| 0
LWtpad 3a kaxayo HenpaBunbHY nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. $$(-10, 8)$$ 100
B. $3(10, 8)3$ 0
C. $$(-10, -8)$$ 0
D. $3(10, -8)$$ 0
E. $$(-8, 10)$$ 0
F. $3(8, 10)$$ 0
G. $$(-8, -10)$$ 0
H. $3(8, -10)$3$ 0

O6LwWmMI OT3bIB K BONpPOCY:
[nsa no6oro npaBunbHOro oTeeTa: Bal oTBET BEPHbIN.
[lnsa no6oro HenpaBUNbLHOro oTBeTa: Balw oTBeT HENPaBWU/bHbIN.
Moackaska 1:
MNMoka3aTb KONMYECTBO NPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
Ypanutb HEKOPPEKTHbIE OTBEThI H
eT
(Noackaska 1):
Tern:
lNoseonssem ebibupame 0OUH USTU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHHO20 CrUCKa.
(MC/MA)
TecT_9
DnekTpocraTnieckoe moje Ha 6onbioM pacctostHum $$r$$ oT HeKOTOPOIt cHCTEMBI 3apsI0B OIMCHIBACTCS
npuOIMKEeHHOH hopMyIoii
$S\arphi(\vec{r}) \approx \frac{8}{r}+\frac{12x-5y}{r"3}$$. MC
Onpenenure MOAYb ¢ TUIoIpbHOro MomenTa $$d$S.
Bameuanue. Bee Benmmunnbl 1ansl B CI'C.
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWTpadp 3a kaxxayro HenpaBunbHYO NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




npuOIMKeHHO hopmyon

Rameuanue. Bee Bemmmunubt nansl B CI'C.

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

Omnpenenure MOAyIb ee aAunonsHoro Momenta $$d$$.

SHCKTpOCTaTI/["ICCKOG 11oJie Ha OOJIBIIIOM paccTosiHumn $$I‘$$ oT HeKOTOpOﬁ CHUCTEMBI 3apsA0B ONUCHIBACTCA

MC

Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetoB| [la
HymepoBaTb BapuaHThbl otBeTOoB?| 0
LWtpad 3a kaxayo HenpaBunbHY nonbITKy:| 33.3
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A $$13%% 100
B. $$73% 0
C. $$3%% 0
D. $$12%% 0
E. $$5%% 0
F. $$8%$ 0
G. $$16%%$ 0
H. $$15%% 0

O6wWwun oT3bIB K BONpOCY:

Ona no6oro npaBuUiibHOro oTeBeTa:

Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUNLHOro oTBeTa:

Baw oTBeT HeﬂpaBMﬂbelVl.

Mopckaska 1:

Moka3aTb KONMMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

HeT

Ypanutb HEKOPPEKTHbIE OTBEThI
(Noackaska 1):

Het

Teru:

(MCIMA)

lNoseonssem ebibupame 0OUH USTU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHH020 CrUCKa.

top/lNo ymonuanuto ana ®OC_09.03.02 UHdopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/3nekTrpoanHamMmuka/dnekTpoanHaMumKa_3aaaHUA C KOPOTKUM

OoTBETOM

KopoTkun_1

ITo mucky pammycom R = 1 pactpenesner 3apsii ¢ MOBEPXHOCTHON INIOTHOCTBIO G = 31/, /i I — pPacCTOSHUE A0 IIEHTpa
nucka. Onpenenure ero moiaHbIN 3apsa. Bee Benwunasl nansl B CI'C.

SA




Bann no ymonuaHwuio:| 2
YyBCcTBUTENBHOCTB K peructpy:| Het
LWtpad 3a kaxayto HenpaBunbHYO nonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
2 100
O6wWwuMin O0T3bIB K BONPOCY:
Moackaska 1:
Teru:
Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [1ycmble omeemsi He 6ydym
ucrionib3o08ambcs. CuMe0os «*» MOXHO UCMOo/Ib308amb 8 Kadyecmeae wabrioHa,
coomeemcmeyrouiezo tobbim cumeonam. lNepabili nodxodswuti omeem 6ydem UCronb308ambCs
0n15 oripedesieHUs1 OUeHKU U om3blga.
KOPOTKUN_2
IToTok BCKTOPA HAIPS)KCHHOCTH E QJICKTPOCTATUYICCKOIO ITOJIA B CTOPOHY BHCIITHEH HOpMaJI 4epe3 HEKOTOPYIO
3aMKHYTYIO OBEPXHOCTh paBeH 12m. Kakoil cymMMapHbIi 3apsii HAXOAUTCA BHYTPU 3TOM oBepXHOCTU? Bee BennuuHbl  |SA
nansl B CI'C.
Bann no ymonuaHwuto:| 2
YyBCTBUTENLHOCTL K peructpy:| Het
LWTpacdh 3a kaxayro HenpaBunbHyO nNonbITky:| 33.3
ID-HOMep:
OTBeThbI O13bIB OueHka
3 100
O6wWwmiI OT3bIB K BONpPOCY:
Mopcka3ska 1:
Teru:
Bam Heobxo0umo yka3amb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmble omeembi He 6ydym
ucrionib3o08ambscs. CuUMB01 «*» MOXHO UCM0/Ib308amb 8 Kadecmee wabrioHa,
coomegemcmaeyrouwezo irbeiM cumeonam. lNepsbiti nodxodswut omeem 6ydem ucrofb308ambCcsi
Orisi onpederieHUsT OUEHKU U 0m3blga.
KOPOTKUN_3
Bo ckoibpko pa3 YBEIIMYHUTCSA MAarHUTHBII MOMEHT KBaJIpaTHOT'O KOHTYpa C TOKOM, €CJIU €r0 CTOPOHY YBCINYUTH B 5 SA
paz?




Bann no ymonuaHwuio:| 2
YyBCcTBUTENBHOCTB K peructpy:| Het
LWtpad 3a kaxayto HenpaBunbHYO nonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
25 100
O6wWwuMin O0T3bIB K BONPOCY:
Moackaska 1:
Teru:
Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omeem. [lycmble omeemsi He 6ydym
ucrionib3o08ambcs. CuMe0os «*» MOXHO UCMOo/Ib308amb 8 Kadyecmeae wabrioHa,
coomeemcmeyrouiezo tobbim cumeonam. lNepabili nodxodswuti omeem 6ydem UCronb308ambCs
0n15 oripedesieHUs1 OUeHKU U om3blga.
KopoTkum_4
HeKOTOpaﬂ QJICKTPHUYCCKaAs LCIb IMTOCTOAHHOI'O TOKA COACPIKUT 12 Y3JI0B. CKOJBKO HE3aBHCHMBIX ypaBHeHI/Iﬁ MOXHO SA
COCTaBUTH IS 3TUX y3JIOB, ONB3YsICh mpaBmwiaMu Kupxroda?
Bann no ymonuaHwuto:| 2
YyBCTBUTENLHOCTL K peructpy:| Het
LWTpacdh 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:
OTBeThbI O13bIB OueHka
11 100

O6wWumi OT3bIB K BONpPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykasampe xomsi 6b1 0OUH 803MOXHbIU omeem. [Tycmblie omeemsi He 6ydym
ucrnosnb3osamscs. CUMB0 «*» MOXHO UCIMo/ib308amb 8 Kayecmaee wabrioHa,
coomeemcmeyrouiezo robbim cumeonam. Nepebili nodxodswuti omeem 6ydem UCronb308ambCs
Oris1 onpederieHUsT OUEHKU U 0m3blga.

top/MNo ymonyanuto gna ®OC_09.03.02 UHdopMaLMOHHBbIE CUCTEMbI U
TexHonoruu /OMNK-1/3nekTrpoanHamuka/dnekTpoanHaMumKa_3aaaHus C
pa3sBEPHYTbLIM OTBETOM

pa3BepHyTbIn_1

Cucrema ypaBHeHU MakcBema B BakyyMe (B tuddepeHinanbHOM BUIE). ES




Bann no yMOon4yaHuio:

3

dopmat oTBeTa: HTML-
penakTop
Tpe6oBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewnTs BnoxeHus:| 1
Tpebyemoe uucno Bnoxenui:|0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
La6noH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX
O6LwWMI O0T3bIB K BONpPOCY:
Teru:
Lonyckaem 8 omeeme 3agpy3ump ¢haln u/unu eeecmu mexkcm. Omeem dosmkeH bbimb
OUEeHeH npenodaeamenem 8PYYHYI0.
pa3BepHyTbIN_2
Cuctema ypaBHeHnit Makcsemia B cpeae B BEHD-dopme (B muddepennmansaom Bre). ES
Bann no ymonuyaHuio:| 3
dopmat oTBeTa: HTML-
penakTop
Tpeb6oBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewmnTb BnoxeHus:| 1
Tpe6yemoe uuncno enoxeHui:| 0
Pa3spelueHHble Tunbl hannos:
ID-HOMep:
LLa6noH oTBeTa NHdopmauuma ana oueHMBaroLWmx
O6LwWuMI O0T3bIB K BONpPOCY:
Teru:
Honyckaem e omeeme 3azpy3ums ¢halin u/unu eeecmu mexkcm. Omeem dormkeH bbimb
oueHeH npernodagamesnemM 8pYy4HYIO.
pa3BepHyTbIn_3
YpasHeHnust MakcBenia st 3JIEKTPOCTaTHYECKOTo MoJIst B BakyyMe (B auddepenuansioM Buae). IloTeHmman ES

DJICKTPOCTATUYCCKOI'O ITOJIA.




Bann no ymonuaHuio:| 3
dopmat oTBeTa: HTML-
penakTop
Tpe6oBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewnTs BnoxeHus:| 1
Tpebyemoe uucno Bnoxenui:|0
Pa3spelueHHble TUNbI hannos:
ID-HOMep:
La6noH oTBeTa UHdopmauusa ana oueHMBaKOLWMX
O6LwWMI O0T3bIB K BONpPOCY:
Teru:
Lonyckaem 8 omeeme 3agpy3ump ¢haln u/unu eeecmu mexkcm. Omeem dosmkeH bbimb
OueHeH riperodasamersieM epy4HYIO.
pa3BepHyTbin_4
YPaBHeHI/IH Makcaenna I IOCTOSTHHOI'O MArHUTHOTO IOJIAA B BAKYYyMC (B ,IlI/I(i)(i)epeHHI/IaJIBHOM BI/I,Z[G). ES
BekTopHblii noTeHnua.
Bann no ymonuyaHuio:| 3
dopmar oTBeTa: HTML-
penakTop
Tpeb6oBaTb TekcT:| HeT
Pasmep nons:| 15
PaspewmnTb BnoxeHus:| 1

TpeGyemoe uuncno enoxeHui:| 0

Pa3spelueHHble Tunbl hannos:

ID-HOMep:

LLa6noH oTBeTa NHdopmauumsa Ana oueHMBaroLWmX

O6LwWuMI O0T3bIB K BONpPOCY:

Tern:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu eeecmu mekcm. Omeem QosxeH bbimb
oueHeH npernodasamerieM 8py4YHY!O.




[na oueHnBaHUA pe3ynbTaToB O6y‘-IEHVIF| Ha 3K3amMeHe NCnonb3yeTca 4-6annbHas WKana:

«KOT/INHHO», «KXOPOLWO», «Ky40B/IETBOPUTE/IBHO», KHEYA0B/NE€TBOPUTE/IBHO»

Kputepuun oueHnsaHuA
puTep LLIkana oueHOK

CpegHuin 6ann no pesynbTaTtaM TEKYLLMX aTTecTalmii B CyMMe C OLLEHKOM 3a Omanauy4Ho
3K3aMeHaUMOHHY0 PaboTy U A0NOAHUTENbHBIMU Bannamm NeKUT B AMana3oHe
90-100.

Xopowo

CpeaHuii 6ann no pesynbTaTam TEKYLLMX aTTecTalmii B CyMMe C OLLeHKOM 3a
3K3aMeHaUMOoHHY0 paboTy 1 AONONHUTENbHBIMWU BaNNaMKN NEXUT B AMana3oHe
70-89.

. . . YoosnemesopumesbHO
CpeaHuit 6ann no pesynbTaTam TEKYLLMX aTTecTalmii B CyMMe C OLLEHKOM 3a

9K3aMeHaUMNOHHYIO pa60Ty n AOMNONHUTEIbHbIMU 6annamm NexuT B Anvana3soHe
50-69.

o . . HeydoenemesopumersnbHO
CpezHuit 6ann no pesynbTaTam TEKYLLMX aTTeCTaLMiA B CYMME C OLLEHKOM 3a

9K3aMeHaUuMOHHYIO pa60Ty N AOMNONTHUTEIbHbIMUN 6annamm meHblLue 50.




