MwuHoB6pHayKu Poccum
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BbICLLErO O6PA3OBAHUA
«BOPOHEXXCKWI1 TOCYAAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPHKOAIO
3aBeaytolwnii Kabeapoi
/g%//' Kypranunn Cepreit Imutpuesny
Kadeapa umdposbix TeEXHONOTMI
03.05.2023
PABOYAA MPOrPAMMA YYEEHOM OUCUMUNINHDI

51.0.31 dnekTpoanHamMmKa

1. Kog v HaumeHoBaHMe HanpaB/ieHUA NOAroTOBKU/cneumnanbHoCTH:
09.03.02 IHpOpPMaALMOHHbIE CUCTEMbI U TEXHONOTUM

2. Npodunb nogrotoBKku/cneunannsaums:
BcTpavBaemble BbIYUCAUTE/IbHBIE CUCTEMbI U UHTEPHET Bellen, MHGOpMaLMOHHbIe CUCTEMbI B
TeNeKoOMMYyHMKaLumax, MHPopmMaLMOHHbIe CUCTEMbI U CETEBbIE TEXHONOMMKU, MHDOPMaLMOHHbIE CUCTEMbI U
TEXHO/I0MMK B yNpaBaeHum npegnpuatmem, O6paboTka MHGopmaLUmn 1 mawnmHHoe obyyeHune, MporpammHasn
UHXKeHepua B MHOOPMALMOHHbIX CUCTEMAX

3. KBanndumKauma (creneHb) BbINyCKHUKA:

bakanaspuat

4. dopma 0byueHusn:

OuyHan

5. Kadeapa, otBeuatowan 3a peannsaumio gUCLUNAUHDI:
Kadeapa undppoBbIx TEXHONOTUI

6. CocraButenun nporpammbi:

3anpsraes Cepreit AnekcaHapoBsuy, a. ¢.-m. H., npodeccop
7. PekomeHpoBaHa: npotokon HMC Ne 7 ot 03.05.2023
8. YuebHbiii rog: 2025-2026  Cemectp(bl): 5



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenblo Kypca ABnaeTca cMctemMmaTnyeckoe U3yvyeHne OCHOBHbIX NONOXKEHUN 3N1EKTPOANHAMMUKMN.

3a4aum yyebHOM ANCUMUNANHBI:

- n3yyeHmne tTeopeTnvyeCknx OCHOB ONMUCaHUA 3/TIEKTPOMArHUTHOIO NoAaA, cnocobos npuMeHeHnA

YPABHEHWUIA 3NEKTPOAMHAMUKM, NMPUHLMNOB NPOEKTUPOBAHUA 3NEKTPUUYECKUX Lenew;

- dbopmupoBaHMe yMeHUl pelaTb ¢yHAAMEHTa/IbHbIe 31eKTpoANHaMMYeckne 3agaun, 3dGeKTUBHO

NPUMEHSATb TEOPUIO U3YYEHWUI U Nepesaum 31eKTPOMarHUTHOrO NOA HaNPaBAAOWMMM YCTPONCTBAMU;

- OB/1ageHne mateMmaTtu4eCKMm annapaTtom onncaHnA CBOMCTB 3/1EKTPOMArHUTHOIO NoAA.

10. Mecrto yuebHo AncUUNAUHDI B CTPYKType OOM:

DNEeKTPOoAMHAMMKA BXOAUT B LMK NPOdECCMOHaNbHbIX AUCUMMANH B 06A3aTeNbHOM YacTu 610Ka b1. Mpu nsnoxeHun Kypca

MCMONb3YIOTCA CBEAEHUA U3 TaKUX AWUCLUMUMNIMH, Kak “Anrebpa v reometpus”,

“MaTemaTnyeckuit aHanms”, “ MexaHuMKa u ontuka”, “ YpaBHeHUA maTeMaTuyeckon ¢GU3NKK

n cneumanbHble GyHKLMN”.

11. NnaHupyemble pe3ynbTaTbl 06yueHua no gucumnanHe/moaynio (3HaHUA, yMeHUA, HaBblKU),COOTHECEHHbIE C
nAaHUpyemMbiMU pesy/ibTaTaMu OCBOeHUA 06pasoBaTenibHOI Nporpammbl (KOMMETeHUMUAMMU BbiNMYCKHUKOB):

Kopa 1 Ha3BaHMe KomneTeHunm

OMNK-1 CnocobeH npumeHsTb
ecTecTBeHHOHay4Hble U
06LLenHKeHepHble 3HaHMA, MeTobl
MaTeMaTU4yecKoro aHaam3a u
MOAENNPOBAHNA, TEOPETUYECKOIO U
3KCNepuMEHTaIbHOro UCCe0BaHNA
B NpodeccMoHabHOW AeATeNIbHOCTY;

OMNK-1 CnocobeH npumeHsTb
ecTecTBeHHOHay4YHble U
obLLenHKeHepHble 3HaHUA, MeTobl
MaTemaTU4yeCcKoro aHaansa u
MOJe/IMPOBAHUA, TEOPETUYECKOro U
9KCMepMMeEHTaIbHOIo NCCNef0BaHMUA
B NpodeccroHanbHOM AeATeNIbHOCTY;

Kopg, 1 Ha3BaHMe nHanKaTopa
KOMMeTeHuMn

OMK-1.1 3HaeT oCHOBbI
MaTeMaTuKu, PU3KKK,
BbIYUC/IUTENIBHON TEXHUKU U
NpPorpamMmmMmmnpoBaHus

OlK-1.2 YmeeT pewatb
CTaHOAPTHbIE
npodeccMoHanbHble 33434M C
npMMeHeHNeM
eCcTeCTBEHHOHAYYHbIX U
0bLLEeNHKEHEPHbIX 3HAHUN,
MEeTO4,0B MaTeMaTUUYeCcKoro
aHa/M3a 1 MOAENIMPOBAHMA

3HaHWA, YMEHUA, HABbIKK

3HaTb: TEOpPETUYECKME OCHOBDI
ONUCaHUA 31EKTPOMArHMTHOro Nons;
CNocobbl UX NPUMEHEHUA YPaBHEHW
3NEKTPOAMHAMUKM; MPUHLMMbI
NPOEKTUPOBAHUSA 3/TEKTPUYECKUX
uenem.

YMeTb: pelaTtb GyHAaMeHTaNbHble

3N1eKTpOoAMHaMUYECKme 3ajauu;
30PEKTUBHO  MPUMEHATb TEOPUIo
N3Ny4eHun " nepegauu
3N1EeKTPOMarHUTHOro nons

HanpaBAALWMMM YCTPONCTBAMM.



OlK-1.3 NmeeT HaBbIKK
TEoOpPEeTUYEeCcKoro u
3KCNepUMeHTaIbHOro
nccneaoBaHuA o6bEKTOB

OMK-1 CnocobeH npumeHsTb
ecTecTBEHHOHay4YHbIe U
0bLWEenHKeHepHble 3HaHWUS, MeToapl
[EeATeNbHOCTH
MaTeMATMYECKOro aHan3a u

MOZEe/IMPOBaAHUSA, TEOPETUYECKOIO U
3KCMepMMeHTaIbHOIo NCC/1e0BaHMUA

B NpodeccMoHanbHOM AeATeNbHOCTY;

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

dBTOMaATU3aLU NN CUCTEM

12. O6bem AUCUUNAMHDI B 3a4ETHbIX eanHuLax/yac:
4/144

dopma npomeXyToOYHOM aTTecTauun:

JK3ameH

13. Bupapl yuebHoii paboTbi
Bua yyebHom paboTbl

AyauTOpHbIE 3aHATUA
JIeKUMOHHble 3aHATUA
MpaKTnyeckme 3aHATUA

JTabopaTtopHble 3aHATUA

CamocTtoaTenbHan pa 60Ta

KypcoBas pabota

MpomeKyTouHan aTrecTaumsa
Yacbl Ha KOHTPO/Ib

Bcero

13.1. CopeprkaHue AUCLUUNAUHDI

n/n CopepKaHue pasgena
HanmeHoBaHue AVCLUNIUHBI

pasfaena AUCUMNAUHDI

npodeccroHanbHom

MaTemaTMyecKkre Moaesu,
MeToabl U cpeacTBa
NPOEKTUPOBAHUA U

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

OMK-8.2 YmeeT npUMeHATb Ha

YMeTb: pelaTts GyHAaMeHTaNbHbIe

3NeKTpoAMHAMUYECKne 3aJauy;
30PEKTUBHO  MPUMEHATb TEOPUIO
N3NTyYeHUN n nepenauv
3N1eKTPOMarHUTHOro nons

HanpaB/AAWUMN YCTPONCTBAMM.

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

Peanusauma pasgena AWCLUMNAMHBI C MOMOLLBHO
OHNaMH-Kypca, SYMK



1

n/n

NcxonHble NoNoXKeHuA
3/1eKTPOANHAMUKU

MaTtemaTnyecKkmin
annapar
3NEeKTPOANHAMUKM

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

HanmeHoBaHue
paszaena ANCLUUN/INHDI

lMocToAHHOE
3/IeKTPUYECKoe nosie B
BaKyyme

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

NHTerpanbHoe u
anddepeHumanbHoe
NCYUC/IEHNE BEKTOPOB.
BeKTopHbI aHanus.

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

CopeprkaHue pasgena
ANCUUNANHDI

dneKTpocTaTucTUYecKoe
nosne B Bakyyme.
MoTeHunan nons.
YpasHeHue [MyaccoHa.
MpuHUMN cynepno3numnm.
dHeprua
3/IEKTPOCTAaTMYECKOro NoNs.
Mone Ha 6onblumx
PaCCTOAHMAX OT CUCTEMDI
3apaaoB. AnnonbHbIN
MomeHT. Cuctema 3apsag0os B
KBa3NOLHOPOLHOM
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

Peanusauma pasgena AMCLUMNAMHBI C MOMOLLbBIO
OHNanH-Kypca, dYMK

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
paccesHue
3N1EKTPOMArHUTHbIX
BOJIH

3}'IEKTpOAMHaMMKa
3apAn0B U TOKOB B

MaTepuMasibHbIX cCpeaax.

YpasHeHua Makcsenna
B cpefax

MarHuTocTaTUCTMYeCcKoe
nose B BaKyyme.
OcHOBHble ypaBHeHMA.
3akoH bro-CaBapa.
MarHUTHbIA MOMEHT.
MarHuTHaA aHeprua
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

3anasgapliBatowme
noteHumansl. M3yyeHne
3/1EKTPOMArHUTHbLIX BOJIH.
MNHTEHCMBHOCTb MU31y4YeHMUA
3NEeKTPOMArHUTHbIX BOJH.
DneKTpuyeckoe AnnoabHoe
nsnyyeHue. PaccesaHune
3NEeKTPOMArHUTHbIX BOJIH
cBO6OAHbIMM U CBA3AHHBIMM
3apagamu.

NcxogHble nonoxeHua
MaKpO3/1EKTPOANHAMMKU.
YpasHeHua Makcsenna B
cpepax.

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

Peanusauma pasgena AMCLUMMNAMHBI C MOMOLLbHO

OHNaMH-Kypca, SYMK

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

MNMocroaHHOe

SNIEKTPUHECKOE U1 dneKTpocTaTUKa
MarHMTHoOe nonae B NpPOBOAHUKOB.
cpepax. DneKTpocTaTuKa

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

MNMocToAHHbIN TOK B
cpepax

none B cpeaax.

KBasucraunoHapHble
TOKWU 1 Nona YpasHeHua Makcsenna B
KBa3WUCTaLMOHAPHOM
cnyvae.
KBasucTaymoHapHbie TOKK B

JINHEMHbIX NPoOBOAHUKAX.

CozeprkaHue pasgena
HanmeHoBaHMe ANCUUNANHDI

pasfaena AUCUMNAUHBI

DNEeKTpOMarH1THbIe
BOJIHbI B Cpeax

DNEeKTPOMArHUTHbIE BOJIHbI
B AM3/IEKTPUKAX B
OTCYTCTBME ANCMEPCUMN.
Aucnepcus anekTpuyeckom
NPOHMLLAEMOCTH.
DNeKTPOMarHUTHbIE BOJIHbI
B ANCNEPTUPYIOLIUX Cpesax.
OcHoOBbI crneyyManbHOM
TEOPUM OTHOCUTENIBHOCTH.

Tembl (pasaenbl) AUCLUMNANHDI U BUAbI 3AHATUA

HanmeHoBaHMe Tembl J1eKUuMOHHbIe MpaKTnueckune
(pasgena) 3aHATMA 3aHATMA
4 0

McxoaHble NONOXKeHUA
3NIeKTPOANHAMMUKMU

. 4 6
MaTtemaTtnyeckum
annapart

3N1EeKTPOANHAMUKM

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

Peanusauma pasgena AWCLMNAMHBI C MOMOLLBHO
OHNaWH-Kypca, SYMK

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

Bcero
JTabopaTopHble CamocTtoAaTenbHaA
3aHATMA pabota
2 6
4 14



10

11

MuKpockonuyecKkasn
Teopus
3/1IeKTPOMArHUTHBbIX
AB/IEHUI B BaKyyMe.
YpaBHeHuA
3/1eKTPOMArHUTHOIO
nons

lMocTosiHHOE
3/IeKTpUYecKoe nose B
BaKyyme

MocToAHHOE MarHUTHOE
nosie B Bakyyme

DNeKTPOMArHUTHble
BOJIHbI

HaumeHoBaHMe Tembl JIeKUMOHHbIe
(pasgena) 3aHATMA

N3nyyeHune n
paccefaHune
3N1eKTPOMArHUTHbIX
BOJIH

dneKkTpoANHaAMMKA
3apA40B M TOKOB B
MaTepuasibHbIX cpeaax.
YpaBHeHus Makcsesina
B cpefax

MocTtoAaHHOE
3NIeKTpUYeckoe n
MarHuUTHoe nose B
cpenax.
MoCTOAHHbIN TOK B
cpepax

KBasucrtaunoHapHble
TOKU N nonAa

DNEeKTPOMArHUTHble
BOJIHbI B Cpesax

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 ANCUUN/IUHDI

OcBOEHUE ANCUMMNINHBI CKNaabIBAeTCA U3 ayAUTOPHOMN paboTbl (yuebHOM AeATeNbHOCTM, BbINMOAHAEMON Noj,
PYKOBOACTBOM MpenoaasaTtena) U BHeayaAUTOPHON paboTbl (yuebHOW AeATeNbHOCTH, peannsyemoit obyyatowmmen
CaMOCTOATENbHO).

AyauTtopHaa paboTa COCTOMT M3 BbIMNOJAHEHUA MNPAKTUYECKUX W NabopaTopHbiX 33aaaHuli B 0ObEME,
npeaycMoTPEHHOM y4ebHbIM NNaHOM.

CamocTtonTenbHana paboTa npeanonaraet yrny61EHHOE U3yYeHUe OTAE/bHbIX PA3AeN08 AUCUMUMIMUHBI C UCMO/Ib30BaHUEM
NUTepaTypbl, PEKOMEH0BaHHOM NPenoAaBaTe/ieM, a TaKXKe KOHCMEKTOB NPaKTUYecKux (1abopaTopHbIx) 3aHATUIA. B
KayecTse N1aHa A/1a CaMOCTOATEIbHOM PaboTbl MOXKeET BbITb MCNOb30BaH pasaen 13.1 HacToAwel paboyeit nporpammel, B
KOTOPOM 3adMKCMPOBAHbI pasaenbl AUCUMINAMHBI U UX coaeprKaHue. B pasaene 13.2 paboueit nporpammbl onpeaensercs
KO/IMYECTBO YacoB, OTBOAMMOE Ha

CaMOCTOATENIbHYIO PaboTy MO KaxKAOMy pasgeny AucuMnauHbl. Bosbluee KONMYECTBO YacoB HACAaMOCTOATEN b
HytopaboTy OTBOAWUTCA Ha Hanbonee TpyAHblepas e bl avcumnaviel.  Ons
CaMOCTOATE/IbHOTO U3yYeHUA OTAE/bHbIX Pa3fenoB AUCUMMIINHBI UCNOb3YeTCs NepeyeHb NTepaTypbl U Apyrnx

pecypcos, NepeynciaeHHbix B NyHKTax 15 n 16 HacToAwel paboyeit nporpammoi.

YcnewHocTb OCBOEHUA AUCUMMAMHBI ONpeaensieTcs CUCTEMATUYHOCTbIO W FIYyOUMHOM ayaUTOPHOM W BHEayAUTOPHOW
paboTbl 0byyatowerocs.

MpM MCNONb30BAHAMUCTAHLUOHHM 06pa3oBaTEIbHbIXbIX TEXHO/NOTUWM 3NEKTPOHH 06y4eHUs
ro

BbIMOJIHATbL BCE YKa3aHMA npenogasaTteneil, BOBpeMa NoAKAouaTbca K online 3aHATMAM, OTBETCTBEHHO NOAXOAMUTb K
3a4aHMAM A1 CaMOCTOSATE/IbHOM PaboThl.

15. MepeveHb OCHOBHOW U A0NO/NIHUTE/IbHOM INTEPaTYPbl, PECYPCOB MHTEPHET, HEO6XO0AMMbIXANA OCBOEHUA

AUCUMUNIUHDI
NcToUHUK

Ne

n/n

1 o
AnnecHuH, C. C. OCHOBbI 31€KTPOANHAMUKN. Teopus, 3a4a4m U TeCTbl [DNEKTPOHHbIN pecypc] /
AnnecHuH C. C., YepHblwosa /1. . — 1-e usg. — CaHkt-MeTepbypr : /laHb, 2016 .— 576 ¢. —
<URL: http://e.lanbook.com/books/element.php?pll_id=87725>

2

Casesnbes, M. B. OcHOBbI TeopeTuyeckoin Gpusmku. T. 1: MexaHuKa. INEeKTPOAMHAMMKA : y4ebHuK. T. 1/
Casenbes W. B. — 5-e n3a,., crep. — 2018 .— 496 c. — <URL:
https://e.lanbook.com/book/104956>

6) nonoNHUTeNbHan NUTepaTypa:

MCTOYHMK
No

n/n

ANTyHUH, K. K. DneKkTpoanHamunKa, cneupnanbHaa Teopma OTHOCUTENBHOCTU U 9NIEKTPOANHAMMKA CMIOLWHbIX
cpen : yuebHo-meToamueckoe nocobue / K.K. AnTyHUH .— 2-e n3g. — MocKsa :

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



Bpenos, M. M. Knaccuyeckas aneKktpoaumHammnka [D1eKTpoHHbIi pecypc] / Bpepos M. M., PymaHues B. B.,
TonTbirnH U. H. — 2-e, ucnp. — CaHkT-MNeTepbypr : JlaHb, 2003 .— 400 c. — KHura us Kosnekumm J1aHb -
®dusnka .— ISBN 5-8114-0511-1 .— <URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=606>

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

4 .
MNpogos, W. E. 3agaum no obuiein dpusmuke : yueb. nocobue / U. E. Upoaos .— Mocksa : JlaHb, 2009 .— 416 c. :
un. — (Knaccuyeckasn yyebHan nutepatypa no pusmke) (Knaccuueckne 3afiauHnKmM 1 npakTukymbl, Pursmka)
.— <URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4875>

5
Mpoaos, . E. dnektpomarHeTuam. OcHOBHble 3aKoHbI / U. E. Upogos. — M. : BUHOM. JlabopaTopus
3HaHui, 2003. - 320 c.

6 Nawngay, /1. 4. Teopusa nons / N. A. Navaay, E. M. ndwmy,. - M. : dusmataut, 2003. — 530 c.

7
Nanpay, /1. 4. dnekTpoanHammKa cnaolwHbix cpeq / 1. A. Nanaay, E. M. inpwuny, - M. : dusmatauT, 2003. —
651 c.

8 YepHoyuaH, A. U. KpaTkuii Kypc dusukm / A. U. YepHoyuaH. - M. : dusmataut, 2002. — 319 c.

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

Ne n/n NCTOYHUK

1 dneKTpoHHas 6ubanoteka BrY https://lib.vsu.ru

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

3 3BC «J/laHb» https://e.lanbook.com/

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

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

16. MNepeuyeHb yuebHO-meTOaMUYECKOrO 0becneyeHma ANA CAMOCTOATENbHOM PaboTbl

MCTOYHUK
Neo

n/n

AnnecHuH, C. C. OCHOBbI 3/1€KTPOANHAMUKN. Teopus, 3aa4m 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 TeopeTnyeckoi Gpuanku. T. 1: MexaHuKa. DNeKTpoanHaMMKa : y4ebHUK. T. 1/
Casenbes U. B. — 5-e n3a., ctep. — 2018 .— 496 c. — <URL:
https://e.lanbook.com/book/104956>

17. UHpopmMaLMOHHbIE TEXHOIOrMK, UCNONb3yeMble ANA peannsaunm yuebHol 4UCLUMNANHDI,BKAIOYasA NporpaMmmHoe
obecneueHne n UHGOPMaLMOHHO-CNPABOUYHbIE CUCTEMDI (NPK HEO6X0AMMOCTH):

Mpu peanusaumm AUCUMNAMHBLI MOTYT WMCMNO/b30BaTbCA TEXHOIOTUWU 3NEKTPOHHOrO 06Yy4YeHMs W AUCTaHUMOHHbIE
o0bpasoBaTe/ibHble TEXHOI0rMM Ha 6ase nopTana edu.vsu.ru, a Takxe Apyrve A40CTynHble pecypcbl ceTn MHTepHeT.

18. MarepuanbHo-TexHUYecKoe obecrneyeHne AUCLUUNAUNHDI:

JleKuMoHHaA  ayauTopuA, OCHALLEHHas MyAbTUMEAMMHbIM  MPOEKTOPOM; CheuMannsvpoBaHHas Mmebenb: focKa
Me/fioBasa MM MapkepHaa 1 WwT., cToAbl, CTy/ba B Heobxoaumom konuyectee. OC Windows v.7, 8, 10, Habop yTuaut
(apxuBaTopbl, dparin-meHeaxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeAcTBa AN1A NPOBeAEHUSA TEKYLLEM U NPOMEXKYTOUHOM aTTecTauuii

MopsLOK OLLEHKM OCBOEHMA 0byYatoLLMMMCA y4ebHOro maTepuana onpesenseTca CogepKaHuem cneayowmnx pasaenos

OUCUMMNINHDI:
Kog KomneTteHumun Koa nHaunkatopa
Ne Pazgenbl AMcumMnanHbl OueHouHble cpeacTBa AnA
n/n (mogynw) TeKylLel aTTecTaLum
1 Paspenbl 1-11 OlK-1 OlK-1.1 KoHTponbHasA paboTa
2 Paspenbl 2-11 OlK-1 OlK-1.2 KoHTponbHasA paboTa
Kog KomneteHumn Kog nHaunkaTtopa
Ne Pasgenbl gucumnanHel OueHouHble cpeacTsa AnA
n/n (mogynun) TeKyLLen aTrecTaumm
3 Paspenbl 2-11 OlK-1 OlK-1.3 KoHTponbHasA paboTa
4 Paspenbl 2-11 OlK-8 OlK-8.2 KoHTponbHasA paboTa

MNpomexKyTouHan aTTecTauma

dopma KOHTpOAA - IK3ameH

OueHouHble cpeacTBa A1 NPOMEXKYTOYHON aTTecTaumm

Komnnekt KUM

20 Tunosble oLeHO4YHbIE CPeACcTBa U MEeTOAUYECKUE MaTepuanbl, onpeaensatoline npoueaypbioLeHUBaHUA
20.1 TeKywmMit KOHTPONb yCNEBAaeMOCTH

TeKyLWmit KOHTPO/Ib YCNEBAEMOCTM MO AUCLUMIMHE OCYLLLECTBAETCA C MOMOLLBIO CIeAYHOLMX OLEHOUYHbIX CPeACTB:
KOHTpO/IbHasA paboTa.

Mpumepbl 3a4aHNi 4N KOHTPOJIbHBIX paboT:

KoHTponbHaa paborta Ne 1




BapuaHT Ne 1
3aganue 1. (10 6annos) Bolumcante div a v rot a B Touke M(-2,2,0), ecnm a=3xi+5y’j+7xzk. 3apaHue 2. (10
6annos) YnpoctuTe BbipaxeHue grad|[a, r]|?, rae a=const, r - pagunyc-BeKkTop.
3agaHue 3. (15 6annos) Bbiumcanute grad u, ecnam u=(a,b, r), rae a ,b=const, r - paguyc-sekTop.

3apanue 4. (15 6annos) HaliauTe UMpKyNALMIO BEKTOPHOro nona a(r)=-yi+xj+10k Bonb okpyxHocTH X*+y*=1, z=0. O6x0p4,
KOHTYpa NPON3BOAMUTCA B MOOKUTENIbHOM HamnpaBaeHUN.

OnucaHue TexHo0rmnu npoBeaeHnA: KOHTPO/1IbHAA pa60Ta npoBoaunTCA B NUCbMEHHOM d)opN\e M COCTOUT U3 YeTbipex
3ap,aHm71, npYMepbl KOTOPbIX YKa3aHbl Bbille. Ha ee BbINO/IHEHME faeTcA 2 dKagemunyeckmnx 4aca.

TpeboBaHMA K BbINOAHEHMIO 3a4aHWM (MK WKabl U KPUTEPUM OLEHMBAHKA): 33 YCMELWHOoe BbINoIHEHME 3a4aHusA
BbICTAB/IAETCA OLLEHKa, yKa3aHHas Bbille. MaKcumasibHasa OLeHKa 3a pelleHune 3a4aum CTaBuTca, eciv paboTta CoaepXuT
MosHOe, NorM4Yeckn o6OCHOBAHHOE M aKKypaTHO OQOpMJ/IEHHOE pelleHue, CONMPOBOXKAAIWEeecs BCEMM
HeobxoauMbiMKM pacdeTamu. Mpu HaAMuMKM OWMBOK M HEeOOoYeToB, B 3aBUCMMOCTM OT TOrO, HACKOJ/IbKO OHM MOBAUANN Ha
XO[, pelleHus, oLeHKa cHuKaeTtca. Ecam yualmitca gonyckaet rpybble owMBKKM, OEMOHCTPUPYS TeM CaMbIM
HemoHumaHue cyt npobaembl M HesHaHMe 63a30BOro matepuana, TO CTaBUTCA oueHka 0 6annos.

20.2 MNpomexyTouHan aTrectayums

MpomexyToyHasa aTTecTayma No ANCLUNINHE OCYLLLECTBAAETCA C MOMOLLbIO CAeAYHOLLMX OLLEHOYHbIX CPeacTB:
KomnaeKkt KUM.

MepeyeHb BONPOCOB K 3K3aMEHY:

1. MecTo 3/1eKTpoMarHeTmsma B COBpeMeHHON GU3NYECKon KapTUHe Mmupa.
2. OCHOBHble MOHATUA M 3aKOHbI SNEKTPOANHAMMKN.

3.  WHTerpanbHoe u guddepeHLmanbHOE NCHUCIEHNE BEKTOPOB.

4.  BeKTOPHbIM aHanus.

5. Cuctema ypaBHeHMt MakcBenna Kak pesynbTaT 0606LeHNs sKCNepnMMeHTanbHbIX GaKTOPOB.
6.  3aKOHbI 3/IeKTPOMArHeTU3Ima.

7.  DHepruA sN1eKTPOMArHMTHOro nNosA.

8.  BekTop MolTuHra.

9. EOMHCTBEHHOCTb pelleHns ypaBHeHU Makceenna.

10. 2DneKTpoCTaTUCTMYECKOoe NoJe B BaKyyMe.

11. [MoteHuyman nons.

12. YpasHeHwue [NyaccoHa. MpuHUMn cynepnosnumnm.

13. DHepruA aneKTpoCcTaTUYecKoro Nons.

14. TMone Ha BONbLUIMX PACCTOAHMUAX OT CUCTEMbI 3aPSALO0B.

15. [AnnonbHbIA MOMEHT.

16. Cuctema 3apAfoB B KBAa3MOAHOPOAHOM BHeELLHEM Moe.

17. MarHuTocTaTMcTMyeckoe nosae B BaKyyme.

18. OcHoBHble ypaBHeHUA. 3aKoH brno-Casapa.

19. MarHuTHbI MOMEHT.

20. MarHu1THaa sHeprma NOCTOAHHbLIX TOKOB B MOCTOAHHOM BHELLUHeM noJie.
21. YpaBHeHUA oA NOTEHLUMANO0B 3/IEKTPOMATHUTHOrO NMoJA.

22. BonHOBOE ypaBHEHME.

23. DNeKTPOMarHuUTHbIE BOJHbI.

24. TINnOCKMe MOHOXPOMATUYECKME BOJHbI.

25. TMonapusayma BOAHbI.

26. 3ana3gplBatolime noTeHunansl.

27. W3yyeHue 3N1eKTPOMArHUTHbIX BOJIH.



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. SNeKTpoCTaTMKa 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 AMCMEPCUN.
41. [ucnepcus aNeKTPUUYECKOMN NPOHULLAEMOCTH.

42. SNeKTPOMarHWTHbIEe BOJIHbI B AUCNEPrMpyoLWmMX cpeaax.

43. OcHOBbI CNeunanbHOM TEOPUM OTHOCUTENIBHOCTY.

Mpumepbl TMNOBbIX KOHTPOJ/IbHO-U3MEPUTE/IbHbIX MaTepPUaNoB:
KOHTpOnbHO-U3MepuTenbHbli matepuan Ne 1

1. dHeprua aneKTPOCTaTUYECKOro NoA.
2. YpaBHeHuAa MakcBenna B cpefax.

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

2. Nonapunsauma BO/HbI.

OnucaHne TexHonorMM MpoBedgeHMs:0byyatlUWeMyca CAydYalHb M obpasom gaetcd OAUH U3
JK3aMeHaUMOHHbIX 6uneTtoB. 3aTem Ha MOArOTOBKY MpeAocTasffercd 3 akadeMMyecKux 4vaca. 3a oTBedeHHoe
Bpema  06yyalolMACa  AO/BKEH  MUCbMEHHO  BbINOAHWTL  3adaHua  buneta. [locne  3Toro MpPoOBOAUTCA
cobecegoBaHMe, B X04e KOTOPOro MOryT 6biTb 3aAaHbl YTOUHAOLIME U AOMOAHUTE bHbIE BOMpOCkl. MpKu ycrnewHom
OTBETE Ha A0MO0/IHUTE/IbHbIE BOMPOCHI 06YUatOLLMIACA MOXKET NoyunTb oT 0 A0 10 AonoAHUTEbHbIX 6anNoB.

TpeboBaHMs K BbIMNOJHEHWUIO 33afaHWIA, LWKaAbl W KPUTEPUM OLLEHMBAHMA: MaKCMMasbHas OLUEHKa 3a Kaxkaoe
3agaHue - 25 6annos. Jna oueHMBaHWA Pe3yibTaToB 0byyeHMa Ha 3K3aMeHe UCMOb3YIOTCA CeaytoLine noKasaTenu.

1) 3HaHME OCHOBHbIX MOHATUIA 3NEKTPOAMHAMMKM M ee MEeTOA0B, KOTOPble WCMOJb3YHTCA ANA MOCTPOEHUA
MoOZeNiel U KOHCTPYMPOBaHWUA afrOPUTMOB PeLIEeHMUA NPaKTUYECKMX 3a4aY;

2) 3HaHMWe NOCTAaHOBKM KNAaCCUYECKMUX 3a4aY;

3) 3HaHKWe meToA0B GOPMYNIMPOBKM U A0KA3aTE/NbCTBA MAaTEMATUUYECKUX YTBEPKAEHWI;

4) ymeHve MPUMEHATb METOAbI 3NEKTPOAMHAMMUKN ANA pelueHus 33434 NpodeccMoHanbHON AeATeNbHOCTH;
5) yMeHue NnpMMeHaTb annapat 3N1eKTPOAMHAMMUKN ANA A0Ka3aTeNbCTBA YTBEPHKAEHUI 1 Teopem;

6) BnaseHne HaBblKamMn KBanMdUUMPOBAHHOrO BblibOpa M afanTaumy CyLWECTBYHOLWMX METOAO0B AAA pelleHus
NPaKTUYECKMX 33434 pPeLLeHuns;

7) BageHne HaBblKaMKn UCMOJZIb30BaHMA MeTOA0B pelleHUA KNaCCUYeCKUX 3a4a4 aNeKTPOAUNHAMUKN ONA pelleHnA
Pa3NnNYHbIX eCTeCTBEHHOHAY4YHbIX 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

TeXHoJIiormm

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

top/lNo ymonuanuro ana OC_09.03.02 UHdopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/9nekrpoanHamuka/dnekTpoanHaMmnKa_TeCToBble 3aaHus

TecT_1

Haiinure Mmoaysp HanmpsbkeHHOCTH 3ekTpoctaTrdeckoro nonst $SESS B Touke $$\wvec{r}=(1, 0, -2)$$, ecnu popmyna

st motennnana umeet Bua $$\Warphi(\wec{r})=x"2\sin(yz)$$. MC
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|(/[la
HymepoBaTtb BapuaHTbl otBeTOoB?|0
LWrpad 3a kaxayto HenpaBUnbHyto nonbITky:| 33.3
ID-HOMep:

# OTBeThbI 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

O6LWnI OT3bIB K BOMPOCY:

[na no6oro npaBuUNbHOro oTeeTa:

Balu oTBET BEPHbIN.

ns no6oro HenpaBUNbLHOro oTBeTa:

Balu oTBET HemnpasBubHbIN.

Moacka3ska 1:

MNMoka3aTb KONM4YECTBO NPaBUNbHbIX
oTtBeTOB ([Moackaska 1):

Het

Ypanutb HeKOppeKTHble OTBETbI
(Moackaska 1):

Het

Teru:

(MC/MA)

lMossonssem 6bI5Upamb OOUH UsU HECKOJIbKO ripasursibHbIX omeemos U3 3a0aHHO20 crucka.




Tect_10

Yacruna maccoit $$m$$ u 3apsimom $$q$$ nemkercs B onHopoanom anekrpuueckom moiie $$\vec{E}$$. Kax

IM3MCHUTCSI MHTCHCUBHOCTD 3JICKTPUYCCKOT'O AUIOJBHOI'O U3JTYUCHUS, €CJIM MACCY YaCTUIIbl YBEJINYUTDL B 3 pa3a? MC
Bann no ymonuanuio:| 1
Cnyu4aiiHbI nopsagok oTeetos|[1a
HymepoBaTtb BapuaHTbl oTBeTOoB?|0
Wrpad 3a kaxayro HenpaBUnbHyto nonbITky:| 33.3
ID-HOMep:
# OT1BeThI OT3bIB OueHka
A. YBenuuurcs B 3 paza 0
B. YBenuuurcs B 9 pas 0
C. VYeenuuurcs B 27 pa3 0
D. Veennuutcs B 81 pas 0
E. VMmenpimuTes B 3 paza 0
F. VYmensmuTes B 9 pas 100
G. YmensmmTes B 27 pa3 0
H. Ywmenpmmures B 81 pa3 0
O6LWwmMi O0T3bIB K BONpPOCY:
[1ns no60oro NnpaBUIILHOIO OTBeTA: Balu oTBET BEPHbIN.
[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moacka3ska 1:
Moka3aTb KONM4YEeCTBO NPaBUNbHbIX Het
oTtBeTOB ([Moacka3ka 1):
YaanuTb HekoppekTHble OTBEThI
Het
(Moackaska 1):
Teru:
lNo3sornsiem 6bI6U,Oamb OOUH UIU HECKOJIBKO ripasursibHbIX omeemoe U3 3a0aHHO20 criucka.
(MC/MA)
Tect_11
Yacruia maccoit $$m$$ u sapsimom $$q$$ nemxercs co ckopocteio $$\vec{v}$$ B 01HOPOIHOM MarHUTHOM T0JIE
$S\vec {B}$$. Kak n3MEeHHUTCS HHTEHCHBHOCTD 3JIEKTPUUIECKOTO JTUMOIBHOTO U3IYUEHHUS, €CITH CKOPOCTh YaCTHIIBI MC
YMEHBIINTE B 2 paza?
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/la
HymepoBaTb BapuaHThbl oTBeTOoB?(0
LWTpad 3a kaxayr HenpaBUMbHY nonbITKy:(33.3

ID-HOmMep:

# | OTBeThbI | OT3LIB

OueHka




Yacruna maccoit $$m$$ u 3apsimom $$q$$ nemxerces co ckopoctoio $$\vec{v}$$ B omHOPOIHOM MarHUTHOM MOJIE

$S\vec{B}$$. Kak M3MEHUTCS HHTEHCHBHOCTD JJIEKTPHIECKOTO AUIOIBHOTO M3TyYEHHsI, €CITH CKOPOCTH YACTHUIIBI MC
YMEHBIINTG B 2 pa3a?
Bann no ymonuanuio:| 1
Cnyu4aiiHbI nopsagok oTeetos|[1a
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxaylo HenpaBUNbLHYO nonbITKy:(33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. YBenuuurcs B 4 paza 0
B. VYBenuuurcs B 16 pa3 0
C. Veenuuutcs B 64 paza 0
D. YBenuuurcs B 256 pas 0
E. YMenbimtes B 4 paza 100
F. Ywmenpmmures B 16 pa3 0
G. YMenbutes B 64 pa3 0
H. YMmenpmmTes B 256 pas 0
O6LWMI OT3bIB K BONPOCY:
[1ns no60oro NnpaBUIILHOIO OTBeTA: Balu oTBET BEPHbIN.
[lna no6oro HenpaBUNbLHOro oTBeTa: Bal oTBET HEMPABU/bHbIN.
Mopackaska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX H
. eT
oTBeTOB ([Moacka3ska 1):
YaanuTb HeKkoppeKTHbIe OTBETbI H
eT
(Moackaska 1):
Teru:
lNo3sornsiem 6bI6U,Oamb OOUH UIU HECKOJIbKO ripasursibHbIX omeermoes u3 3a0aHHOoe0 criucka.
(MC/MA)
TecT_12
Yacruua maccoii $$m$$ u 3apsiom $$q$$ nBrkeTcs mon pefictBUeM CHITbI, U3MEHSIOIIEHCS 110 3aKOHY
$SF(t)=F_{0F\exp{(-5t)}$$. Ckonpko sHepruu OHa MOTPATHUT Ha IUIONIBHOE M3ayueHue 32 BpeMs $$t$$ ot $$0$$ 1o
$$-+H\infty$$? MC
3ameuanue. OtBet naiite B CI'C.
Bann no ymonuanuio:|1
CnyvaitHbIi nopsgok oteeToB|/[la
HymepoBaTb BapuaHThbl otBeToB?(0
LWTpad 3a kaxayro HenpaBUNbHYO NonbITKy:(33.3

ID-HOmMep:

# | OTBeThbI | OT3bIB

OueHka




Yacruua maccoit $$m$$ u 3apsimom $$q8$$ nemkercs mon meficTBueM cuitbl, H3MEHSIIOLIECHCS 11O 3aKOHY
$SF(t)=F_{0Hexp{(-5t)}$$. Croiubko 3Hepruu OHa IOTPATHUT Ha JHIONIbHOE H3nyucHue 3a Bpems $$t$$ or $30$$ no
$S+H\infty$$?

Bameuanue. OtBet maiite B CI'C.

MC

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|(/[la
HymepoBaTb BapuaHThbl oTBeToB?(0
LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A. $$\frac{q"2 F_{0}"2}{15m"2 c"3}$$ 100
B. $$\frac{q™4 F_{0}"2}{15m"2 c"3}$$ 0
C. $$\frac{2g"2 F_{0}*2}{15m"2 c"3}$$ 0
D. $$\frac{2g9™4 F_{0}2}{15m"2 c"3}$$ 0
E. $$\frac{209"2 F_{0}*2}{3m"2 c"3}$$ 0
F. $$\frac{209™4 F_{0}*2}H{3m"2 c"3}$$ 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

O6wWni OT3bIB K BONpPOCY:

[1nsa no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[lnsa no6oro HenpaBUIILHOro oTBeTa: Baww oTBeT HENPaBU/bHbIN.

Moackaska 1:

MokasaTb KONUMYECTBO NPaBUNbHbIX H

eT
oTtBeTOB ([Moacka3ka 1):
Ypanutb HeKOppeKTHbIe OTBETbI H
eT

(Moackaska 1):

Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.
(MC/MA)
Tect_13

Yacruna maccoit $$m$$ u zapsimom $$q8$$ nBrkercst mox meficTBUEM ITEKTPHUESCKOTO MOJIS, H3MEHSIOIIETOCS 110
sakony $SE(t)=E_{0}/(1+t)$$. Ckoyibko 3HEpriH OHA OTPATUT Ha AUIOJbHOE n3nydeHne 3a Bpems $$t$$ or $$0$$ o
$$18$ c? MC
3ameuanue. OtBet naiire B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/la
HymepoBaTb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxayr HenpaBUNbHY nonbITKy:(33.3

ID-HOMep:

OTBeThI | OT3biB

OueHka




Yacruua maccoit $$m$$ u 3apsimom $$q8$$ nBmkercs nox meficTBUEM 3MEKTPHUYESCKOTO MOJIS, H3MEHSIOIIETOCS 110
sakoHy $SE(t)=E_{0}/(1+t)$$. Crospko sHEpruu OHa NOTPATHUT HA JUNONbHOE H3nydeHue 3a Bpems $$t$$ ot $50$$ mo

$$18$ c?

Bameuanue. OtBet maiite B CI'C.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpsifOK OTBETOB

Oa

HymepoBaTb BapMaHTbl OTBETOB?

0

LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:
# OTBeThbI OT3bIB OueHka
A. $$\frac{q"2 E_{0}2H{3m"2 c"3}$$ 0
B. $$\frac{g™4 E_{0}"2}H{3m"2 c"3}$$ 100
C. $$\frac{49”2 E_{0}"2}H{3m"2 c"3}$$ 0
D. $$\frac{4g™4 E_{0}2}H{3m"2 c"3}$$ 0
E. $$\frac{80"2 E_{0}"2}{9m"2 c"3}$$ 0
F. $$\frac{8g™4 E_{0}"2}{9Im"2 c"3}$$ 0
G. $$\frac{2g"2 E_{0}"2}{3m"2 c"3}$$ 0
H. $$\frac{2g™4 E_{0}"2}{3m"2 c"3}$$ 0
O6LWwmMi o0T3bIB K BONpPOCY:
[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.
[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.
Moackaska 1:
Moka3aTb KONM4YEeCTBO NPaBUNbHbIX Het
oTtBeTOB ([Moacka3ka 1):
YaanuTb HekoppeKkTHble OTBEThI Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.
(MC/MA)
Tect_14
KakoBa eMKocCTb KoHAeHcaTopa SSCSS, ecnmn npy amnantyge HanpsskeHus 220B Ha Hem .
BO3HMKaeT TOK amnauTyaon 44A? Yactota nepemeHHoro Toka $S\nu=50SS Iu,
Bann no ymonuanuio:| 1
CnyvaitHbIi nopsgok oteeToB|/[la
HymepoBaTtb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxayro HenpaBUnbHYo nonbITKy:| 33.3

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




KakoBa eMKOCTb KoHAeHcaTopa SSCSS, ecnun npu amnauntyae HanpsaskeHusa 220B Ha Hem
BO3HMKaeT TOK amnauTyaon 44A? Yactota nepemeHHoro Toka $S\nu=50SS$ I,

MC

Bann no YMON4YaHUo:

1

Cny4yanHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWTpadp 3a kaxxayro HenpaBuUnbHy0 NonbITKy:| 33.3
ID-HOMep:

# OT1BeThI OT13bIB OueHka
A SS\frac{1}{500\pi}$$S 100
B. $S\frac{1}{200\pi}$$ 0
C. $S\frac{1}{50\pi}$$ 0
D. $S\frac{1}{2\pi}$$ 0
E. $$500\piss 0
F. $5200\pi$$ .
G. $$50\pisS 0
H. $$2\pi$$ 0

O6LWMI OT3bIB K BONPOCY:

[1ns no60oro NnpaBUIILHOrO OTBeTA: Balu oTBET BEPHbIN.

[lnA no6oro HenpaBUNbLHOro OTBeTa: Bal oTBET HEMPABU/bHbIN.

Moacka3ska 1:

MokasaTb KONM4YeCcTBO NpPaBUNbHbIX H

eT
oTtBeTOB ([Moackaska 1):
YAaanuTb HekoppeKTHble OTBeThI H
er

(Moackaska 1):

Teru:
lNo3eonsiem ebibupame 0OUH UMU HECKOJILKO paesursibHbIX 0meemos U3 3adaHHO20 CrilcKa.
(MC/MA)
Tect_15
KakoBa MHAYKTUBHOCTb KaTywku SSLSS, ecam npu amnantyae HanpsaxeHua 100B Ha Heit Ve
BO3HMKaeT TOK amnauTtyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS$ I,

Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/la
HymepoBaTtb BapuaHTbl otBeTOoB?(0
LWTtpadp 3a kaxayr HenpaBuibHYO nNonbITkKy: 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




KakoBa MHAYKTUBHOCTb KaTywku SSLSS, ecav npu amnantyae HanpsaxeHma 100B Ha Heit e
BO3HMKaeT TOK amnauTyaon 20A? Yactota nepemeHHoro Toka $S\nu=50SS$ I,
Bann no ymonuanuio:| 1
Cnyu4aiiHbIi nopsaaok oTeetos|[1a
HymepoBaTtb BapuaHTbl otBeTOB?(0
LWTpad 3a kaxayro HenpaBunbHyO nNonbITky:| 33.3
ID-HOMep:

# OT1BeThI OT3bIB OueHka
A. SS\frac{1H{50\pi}SS 0
B. $S\frac{1}{20\pi}$$ 100
C. $S\frac{1}{5\pi}$$ 0
D. $S\frac{1}{2\pi}$$ 0
E. $$50\pis$ 0
F. $3520\pi$$ 0
G. $$5\pis$ 0
H. $$2\pi$$ 0

O6LWMI OT3bIB K BONPOCY:

[1ns no60oro NnpaBUIILHOrO OTBeTA: Balu oTBET BEPHbIN.

[lnA no6oro HenpaBUNbLHOro OTBeTa: Bal oTBET HEMPABU/bHbIN.

Mopckaska 1:

MokasaTb KONM4YeCTBO NpaBUNbHbIX H

eT
oTtBeTOB ([Moackaska 1):
YAaanuTb HekoppeKTHble OTBeThI H
eT

(Moackaska 1):

Teru:
lNo3sornsiem 6bI5Upamb OOUH UsU HECKOJIBKO ripaeursibHbIX omeemoe U3 3a0aHHO20 criucka.
(MC/MA)
TecT_2

Haiinure Mmoayip HampsbkeHHOCTH 3ekTpoctaTrdeckoro noist $SESS B Touke $$\vec{r}=(3, 0, -4)$$, eciu popmysna MC
st notenumana umeer Bug $$\varphi(\vec{r})=r"3$$.
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/la
HymepoBaTb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxayr HenpaBUMbHY nonbITKy:(33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Haiigute Moayns HanpshkeHHOCTH 3nekTpoctarudeckoro moist $SE$S B touxe $$\vec{r}=(3, 0, -4)$$, ecnu popmyna
st noTenuuana uMeet Bux $$\arphi(\vec{r})=r"3$$.

MC

Bann no YMON4YaHUKO:

1

Cny4yanHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuMaHTbl OTBETOB?

0

LWTpad 3a kaxkayro HenpaBUIbHYIO NONbLITKY:

33.3

ID-HOMep:

H

OTBeTbI OT3bIB

OueHka

75

100

0

20

25

38

41

68

T|ommolo m|»

82

oO|l|ol|o|]o|OC]|]O|O

O6LWMI OT3bIB K BONPOCY:

[1ns no60oro NnpaBUIILHOIO OTBeTA: Balu oTBET BEPHbIN.

[lna no6oro HenpaBUNbLHOro OTBeTa: Balw oTBET HEMPABU/bHbIN.

Mopckaska 1:

NMoka3aTb KONM4YecTBO npaBUIIbHbIX

oTBeTOB ([Moackaska 1): Her

Yaanutb HEKOpPpPEeKTHblIe OTBEeTbl

(Moackaska 1): Het

Tern:

[lo3sonsem 6bI5U,Oamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemoe U3 3a0aHHOo20 CriuckKa.
(MC/MA)

TecT_3

Sapsin $8q_1=2$$ naxoautcs B Touke $$\wec{r} {1}=(-1, -2)$$, 3apsn $$q 2=-4$$ naxomurcs B
rouke $$\wec{r}_{2}=(2, -3)$$. Haiimure Momysb HalpsLKEHHOCTH dJieKTpocTaTiHyeckoro moist $SESS B

rouxe $$\wec{r}=(2, 2)$$.

3ameuanue. Bee Bemmunusl ganel 8 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




3apsan $8q 1=28$ naxomurcs B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsin $$q 2=-48$ naxomurcs B
rouke $$\ec{r} {2}=(2, -3)$$. Haiiaure Mmomyib HanpsKeHHOCTH diekTpoctaruyeckoro moist $SESS B

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

Bameuanue. Bee Benmmunnsl nausl B CI'C.

MC

Bann no ymonuanuio:|1
CnyuaitHbIi nopsgok oteeTos|(/[la
HymepoBaTb BapuaHThbl oTBeToB?(0
LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A $$\approx 0.11$$ 100
B. $S\approx 0.07$$ 0
C. $S\approx 0.13$$ 0
D. $S\approx 0.21$$ 0
E. $S\approx 0.24$$ 0
F. $$\approx 0.35%$ 0
G. $$\approx 0.42%$ 0
H. $$\approx 0.78%$ 0

O6wWni OT3bIB K BONpPOCY:

[nsa no6oro npaBUIIbLHOro oTBeTa: Bal oTBET BEPHbIN.

[lnsa no6oro HenpaBUIILHOro oTBeTa: Baww oTBeT HENPaBU/bHbIN.

Moackaska 1:

MokasaTb KONM4YecTBO NpPaBUNbHbIX H

eT
oTtBeTOB ([Moacka3ka 1):
YaanuTb HeKOppeKTHble OTBETbI H
eT

(Moackaska 1):

Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.
(MC/MA)
Tect_4

Sapset $3q 1=138, $8q_2=-2$%, $$q_3=3%$3, $$q_4=-4$$ HaxomaTcs B YETHIPEX MOCIIEAOBATENBHBIX BEPIIUHAX
[kBampara co croponoit $$a=2$$. Haiinure moaymnp Bekropa Hanpspkenaoctd $$ESS B ero nentpe. MC
Bameuanue. Bece Benmmuunsl nanel B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/la
HymepoBaTb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxayr HenpaBUNbHY nonbITKy:(33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Sapsaner $$q 1=188, $8q 2=-2$$, $$0_3=3%$, $$q_4=-4$$ HaxosTCs B USTHIPEX MOCIEAOBATEIbHBIX BEPLIMHAX
[kBazpaTa co cropoHoit $$a=28$. Haitnure monysps Bekropa HanpsokeHnoct $SE$S B ero uentpe.

Bameuanue. Bee Benmmunnsl nausl B CI'C.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpsifOK OTBETOB

Ja

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUIbLHYIO NOMNbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

H*

OueHka

$S\approx 1.4$$

100

$S\approx 0.8$$

$S\approx 0.1$$

$S\approx 2.3$$

$S\approx 2.4$$

$S\approx 3.3$$

$S\approx 4.3$$

T|ommolo | m|>

$$\approx 5.6$$

oO|]Oo|Oo|Oo]J]Oo]O]|O

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAaanuTb HeKoppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.

(MCIMA)

TecT_S

Haiinure motennunan anekrpocrarndeckoro mois $$\varphi$$ 8 uenrpe nucka paguycom $$a=3$$, mo koropomy
pacipeeNieH 3apsi] ¢ MoBepXHOCTHOM I0THOCTE $$\sigma=5r$$ ($$r$$ - paccrosuue 10 nenrpa).

3ameuanue. Bee Bennuunbl qansl B CI'C. [pennonaraercs, yro $$\arphi \rightarrow 08$ npu $$\vec{r} \rightarrow
infty$s$.

MC

Bann no yMmon4vyaHuio:

1

Cnyu4anHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

OTBeThI | OT3biB

OueHka




Haiinure motennuan anekrpocrarudeckoro moist $$\varphi$$ 8 uenrpe nucka paguycom $$a=3$$, no koropomy
pacrpesiesieH 3apsi/ ¢ HOBepXHOCTHO# mtoTHOCTh $$\sigma=5r$$ ($$r$$ - paccrosame o ueHrpa).

3ameuanue. Bee Benmmumnbt qansl B CIC. Ipenmonaraercs, aro $$\arphi \rightarrow 08$ mpu $$\vec{r} \rightarrow
infty$$.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpsifOK OTBETOB

Ja

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

H*

OueHka

$$45\pi$$

100

$$23\pis$

$$31\pis$

$$56\pi$$

$$37\pi$$

$$70\pi$$

$$100\pi$$

T|ommolo | m|>

$$108\pi$$

oO|]Oo|Oo|Oo]J]Oo]O]|]O

O6LWwmMI O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAanuTb HeKOppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.

(MCIMA)

Tect_6

Bapsn $$Q=12$$ pasHOMepHO pacpenenen o nosepxHocTr chepsl paguycom $$SR=108$. B uentp cheps
ITOTTOJTHUTEIBHO MToMeItieH 3apsia Benuanton $$q=88$. Onpenenure 3HaueHe HAPSKEHHOCTH JIEKTPOCTATHICCKOTO
mosist $SESS Ha paccrosaum $$r=2%$ or nentpa chepsr.

Bameuanue. Bece Benmmuunsl nanel B CI'C.

MC

Bann no yMmon4vyaHuio:

1

Cnyu4anHbIN NOPAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Bapsin $$Q=12$$ pasHOMepHO pactpenenen o nosepxHocTu cdepsl paguycom $$R=108$. B uentp chepsn
ITOTIOJTHUTENLHO TIoMeleH 3apsi Beanunnoi $$q=8%$. Onpenenure 3HaueHNE HAMPSKEHHOCTH IIEKTPOCTATUIECKOTO

mosst $$ESS Ha paccrosanu $$r=28$ ot uentpa chepsr. MC
Bameuanue. Bee Benmmunnsl nausl B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|(/[la
HymepoBaTb BapuaHThbl oTBeToB?(0
LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A. 2 100
B. 1 0
C. 3 0
D. 4 0
E. 5 0
F. 6 0
G. 7 0
H. 8 0

O6wWni OT3bIB K BONpPOCY:

[nsa no6oro npaBUIIbLHOro oTBeTa: Bal oTBET BEPHbIN.

[lnsa no6oro HenpaBUIILHOro oTBeTa: Baww oTBeT HENPaBU/bHbIN.

Moackaska 1:

MokasaTb KONM4YecTBO NPaBUNbHbIX H

eT
oTtBeTOB ([Moacka3ka 1):
YaanuTb HeKOppeKTHble OTBETbI H
eT

(Moackaska 1):

Teru:
lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.
(MC/MA)
Tect_7

Jana 6eckoneunas mwiockas minta tomuHoi $$d=3$$. Io ueit pacnpeneneH 3apsin ¢ 00bEMHOM MIOTHOCTHIO
$S\rho=48$$. Onpenenure 3HaYeHNE HANPSHKEHHOCTH dJeKTpocTaTiyeckoro noyst $$SE$S na paccrosuuu $$r=2$$ or
ICCPECAUHBI TIJIUTHI. MC
Bameuanue. Bece Benmmuunsl nanel B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsaok oteeTos|/la
HymepoBaTb BapuaHTbl oTBeTOB?|0
LWTpad 3a kaxayr HenpaBUNbHY nonbITKy:(33.3

ID-HOMep:

OTBeThI | OT3biB

OueHka




Jana 6eckoneuHas miockas minta toiamuHoit $$d=3$8$. Io Heit pacnpeneneH 3apsin ¢ 00bEMHOM MIOTHOCTHIO
$$\rho=48$. Onpenenure 3HaUeHNE HAPsHKEHHOCTH dnekTpocTarndeckoro nois $$E$S na paccrosaun $$r=28$ or
CepeIMHBI TUTUTEL.

Bameuanue. Bee Benmmunnsl nausl B CI'C.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpsifOK OTBETOB

Ja

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

H*

OueHka

$$24\pi$$

100

$$12\pis$

$$48\pis$

$$10\pi$$

$$5\pis$

$$20\pi$$

$$40\pi$$

T|ommolo | m|>

$$16\pi$$

oO|]Oo|Oo|Oo]J]Oo]O]|]O

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

NMoka3aTb KONM4yecTBoO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAaanuTb HeKoppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CrLCKa.

(MCIMA)

TecT_8

Bapsn $8q_1=2$$ maxomurcs B Touke $$\wec{r} {1}=(-1, -2)$$, 3apsan $$q 2=-4$$ naxomurcs B
rouke $$\Wwec{r} {2}=(2, -3)$$. Haiinqure nunonsueiii moment $$\vec{d}$$ sroii cucremsr.

Bameuanue. Bece Benmmuunsl nanel B CI'C.

MC

Bann no yMmon4vyaHuio:

1

Cnyu4anHbIN NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Sapsin $8q_1=2$$ maxomurcs B Touke $$\wec{r} {1}=(-1, -2)$$, 3apsn $$q 2=-4$$ naxomurcs B
rouke $$\wec{r} {2}=(2, -3)$$. Haiigure nunonsusiii moment $$\vec{d}$$ sroii cucremsr.

Bameuanue. Bee Benmmunnsl nausl B CI'C.

MC

Bann no ymonuaHuto:

Cny4yanHbIN NOpsifOK OTBETOB

Ja

HymepoBaTb BapMaHTbl OTBETOB?

0

LWrpad 3a kaxayro HenpaBUNbLHYHO NONbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

H*

OueHka

$$(-10, 8)$$

100

$$(10, 8)$$

$$(-10, -8)$$

$$(10, -8)$3$

$$(-8, 10)$$

$3(8, 10)$$

$3$(-8, -10)$$

T|ommolo | m|>

$$(8, -10)$$

oO|]Oo|Oo|Oo]J]Oo]O]|O

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YAaanuTb HeKoppeKTHbIe OTBEThI

(Mopckaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UMU HECKOMIBLKO MpasuslbHbIX 0meemos U3 3a0aHH020 CrUCKa.

(MCIMA)

TecT_9

Onektpocrarudeckoe moje Ha 6osbimom paccrosHnu $$r$$ ot HekOTOPOI CHCTEMBI 3apsIIOB OIMCHIBACTCS
MpUOIMKEHHON hopMyIoit

$$\arphi(\vec{r}) \approx \frac{8}{r}+\frac{12x-5y}{r"3}$$.
Omnpenenure MOIYJIb €€ TUOIbHOr0 MoMeHTa $$d$S.

Bameuanue. Bece Benmmuunsl nanel B CI'C.

MC

Bann no yMmon4vyaHuio:

1

Cny4anHbI NOPSAAOK OTBETOB

Ja

HymepoBaTb BapuaHTbl OTBETOB?

0

UJTpaCb 3a Kaxagyr HenpaBUIIbHYK NONbITKY:

33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




npuoIXKEeHHOH hopMmyIon

Bameuanue. Bee Benmmunnsl nausl B CI'C.

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

Omnpezaenute MOAyINb ee AunonsHOro momenrta $$d$S$.

SHGKTpOCTaTI/I‘{eCKOC oJjie Ha OOJIBIIIOM pacCcTosiHun $$r$$ oT HCKOTOpOﬁ CHUCTCMBI 3aps10B OIMUCHIBACTCSA

MC

Bann no ymonuaxuio:| 1
CnyuaitHbIi nopsgok oteeToB|(/[la
HymepoBaTb BapuaHThbl oTBeToB?(0
LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:

# OTBeThbI OT3bIB OueHka
A $$13%3% 100
B. $$7$$ 0
C. $$3%$ 0
D. $3$12%3% 0
E. $$55% 0
F. $$8%% 0
G. $3$16%% 0
H. $$15%% 0

O6LWwmMi O0T3bIB K BONpPOCY:

[na no6oro npaBuUbHOro oTeeTa:

Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbHOro oTBeTa:

Baw oTBeT HEI'IpaBM}'IbeIle.

Mopckaska 1:

MNoka3aTb KONMYECTBO NPaBUNbHbIX
oTtBeTOB ([Moacka3ka 1):

HeT

Ypanutb HeKOppeKTHbIe OTBETbI
(Moackaska 1):

Het

Teru:

(MCIMA)

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

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

OoTBETOM

KopoTkun_1

ITo nucky paguycom R = 1 pacnpeseneH 3apsa ¢ TOBEPXHOCTHOM MIIOTHOCTBIO G = 31/7T, TIie I — pacCTOSTHUE 10 IIEHTPa
imucka. OnpeaenuTe ero moHbBIHN 3apsia. Bee Benmmunnast qans B CI'C.




Bann no yMmon4yaHuio:

2

YyBCcTBUTENLHOCTL K peructpy:|HeT
LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
2 100
O6LWMIN OT3bIB K BONpPOCY:
Moackaska 1:
Tern:
Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmble omgemsi He 6y0ym
ucrnionb3oeambcs. CuMB0I1 «*» MOXHO UCMOb308amb 8 Kadecmee wabrioHa,
coomeemcmeytouiezo nobbim cumeonam. Nepebiti nodxodswuti omeem 6ydem UCN0/1b308aMbCS
0151 onpedenieHUs1 OUEeHKU U oma3blga.
KOPOTKUN_2
IToTox BCKTOPA HAIIPSI)KCHHOCTU E JJICKTPOCTATUYCCKOT'O ITOJIA B CTOPOHY BHEIITHEH HOpMAaJIK 4Y€pe3 HEKOTOPYHO
BaMKHYTYIO IOBEpXHOCTh paBeH 12w, Kakoil cymMMapHbIi 3apsii HAaXOAUTCS BHYTPU 3TOH noBepxHocTU? Bee BenuuuHbl  |SA
imanel B CI'C.
Bann no ymonuanuio:| 2
YyBCcTBUTENLHOCTL K peructpy:|HeT
LWTpadh 3a kaxayro HenpaBUNbLHY nonbITKy:(33.3
ID-HOMep:
OTBeTbI O13bIB OueHka
3 100
O6Wni 0T3bIB K BONpPOCY:
Mopckaska 1:
Teru:
Bam Heobxo0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [Tycmble omeembi He 6ydym
ucrionib3ogamscs. CuM80os «*» MOXHO UCMOob308amb 8 Kadyecmee wabrioHa,
coomegemcmayrouweao rirobsiv cumeonam. Nepsbiti nooxodsuwut omeem 6ydem ucrosb308ambcs
Or1s1 onpederneHust OUEHKU U 0mM3blga.
KOPOTKUN_3
Bo ckoibko pa3 YBEJIHUYNUTCA MAarHUTHBIM MOMEHT KBaJIpaTHOT'O KOHTYpa C TOKOM, €CJIM €Ir0 CTOPOHY YBCIINYUTH B 5 SA
pa3?




Bann no ymonuaxuio:| 2
YyBCTBUTENBLHOCTL K perucTpy:|HeTt
LWTtpad 3a kaxaylo HenpaBuIbHYIO nonbITKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
25 100
O6LWMIN OT3bIB K BONpPOCY:
Moackaska 1:
Tern:
Bam Heobxo0umo yka3ampb xomsi 6b1 0OUH 803MOXHbIU omaem. [lycmble omgemsi He 6y0ym
ucrnonb3osamscs. CUMBOIT « *» MOXHO UCMOb308amb 8 Kayecmee wabrioHa,
coomeemcmeytouiezo nnobeim cumeonam. Nepabiti nodxodswulti omeem 6ydem UC01b308aMbCS
0r151 onpederieHUs1 OUeHKU U oma3blaea.
KopoTkun_4
HeKOTOpaﬂ DJICKTPHUYCCKAs LCIIb MOCTOSIHHOI'O TOKAa COACPIKUT 12 Y3JI0B. CKOJIBKO HE3aBHCHUMBIX ypaBHCHI/Iﬁ MOXHO SA

COCTaBUTH ISl STHX Y3JIOB, TTOJIB3YsICh npaBuinamu Kupxroga?

Bann no ymonyaHnuio:| 2

YyBCTBUTENLHOCTL K peructpy:|Het

LWTpadh 3a kaxayro HenpaBUNbLHY nonbITKy:(33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

11

100

O6Wni 0T3bIB K BONpPOCY:

Mopackaska 1:

Tern:

Bam Heobxo0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [Tycmble omeembi He 6ydym
ucrnonb3osamscs. CUMB0JT «*» MOXXHO UCMo/Ib308ampb 8 Kayecmeae wabrioHa,
coomeemcmeytouieao nobeiM cumeonam. Nepebiti nodxodsawuti omeem 6ydem UCO1b308aMbCS
Or1s1 onpederneHust OUEHKU U 0mM3blga.

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

pa3BepHyTbin_1

CucreMa ypaBHeHUH MakcBemia B Bakyyme (B auddepeHnnaibrHOM BUIE). ES




Bann no ymonyaHuio:|3
®dopmat oTBeTa: HTML-
penakTop
Tpe6oBath TekcT:|HeT
Pasmep nons:|15
PaspewuTb BnoxeHus:| 1
Tpebyemoe uncno snoxeHui:|0
Pa3spelueHHble TUNbI (hanos:
ID-HOMep:
La6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX
O6LWuMi1 OT3bIB K BONPOCY:
Teru:
Lonyckaem 8 omeeme 3azgpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosmxkeH bbimb
OueHeH rpernodasamersieM 8py4HYIO.
pa3BepHyTbIN_2
Cucrema ypaBHeHnit Makcemia B cpene B BEHD-popme (B nuddepeHnmnaas-HOM BHIE). ES
Bann no ymonuaHuio:|3
®dopmaT oTBeTa: HTML-
penakTop
Tpeb6oBatb TekcT:|HeT
Pasmep nons:15
PaspewuTb BnoxeHums:|1
Tpebyemoe uncno snoxeHui:|0
PaspelueHHble TUNbI ¢panos:
ID-HOMep:
LLlabnoH oTBeTa NHdopmauumsa ana oueHMBaroLWmx
O6LWMIN OT3bIB K BONPOCY:
Teru:
Honyckaem e omeeme 3acpy3ums ¢halin u/unu eeecmu mexkcm. Omeem OosrmkeH bbimb
oueHeH ripernodasamersieM 8pyHHYIO.
pa3BepHyTbIn_3
VYpaBHeHuss MakcBeInia Ist 3JISKTPOCTaTHYECKOTO 1o B BakyyMme (B muddepennmansHom Buze). [Torenmman S

PJICKTPOCTATUICCKOT'O MMOJIA.




Bann no yMmon4yaHuio:

3

dopmar oTBeTa:

HTML-
penakTop

Tpe6oBaTb TeKCT:

HeT

Pasmep nons:

15

PaspewnTb BrnoxeHus:

1

TpebyemMoe 4uncno BNoXxeHwUn:

0

Pa3spelueHHble TUNbI (hanos:

ID-HOMep:

La6bnoH oTBeTa UHdopmauusa ana oueHUBaKOLWKNX

O6LWuMi1 OT3bIB K BONPOCY:

Teru:

Lonyckaem 8 omeeme 3azgpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosmxkeH bbimb
oueHeH rpernodasamersiemM 8pyHHYIO.

pa3BepHyTbin_4

VYpaBHeHust MakcBelia i HOCTOSHHOTO MarHUTHOTO TOJIS B BakyyMe (B auddepeHnnansHOM BUAR).
BexTopHBIN NOTEHLIMA.

ES

Bann no ymonuyaHuio:

3

dopmar oTBeTa:

HTML-
penakTop

Tpe6GoBaTb TeKCT:

HeT

Pasmep nons:

15

Pa3pewntb BroxeHus:

1

Tpebyemoe 4ncro BNOXeHUN:

0

PaspelueHHble TUNbI ¢panos:

ID-HOMep:

LLlabnoH oTBeTa NHdopmauumsa ana oueHMBaroLWmx

O6LWMIN OT3bIB K BONPOCY:

Terun:

Lonyckaem e omeeme 3agpy3ums ¢halin u/unu esecmu mekcm. Omeem OosxeH 6bimb
oueHeH rnperio0asamersieM 8Py4HYIO.




[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 oueHOoK

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

Xopowo

CpeaHuit 6ann no pesynbTaTam TEKYLUMX aTTecTal Ml B CyMMe C OLEHKOM 3a
9K3aMeHaUMOHHYI0 PaboTy 1 LONONHUTENbHBIMW BAaNNaMUN NEXKUT B AMaNa3oHe
70-89.

o . N Yo0osnemeopumesibHO
CpezHuii 6ann no pesynbTaTam TEKYLLMX aTTeCTaLLMiA B CYMME C OLLEHKOM 3a

9K3aMeHaUMNOHHYIO pa60Ty N AOMNONTHUTENNIbHbIMU 6annamm nexut B Avana3oHe
50-69.

o . . HeydosnemeopumesnbHo
CpegHuii 6ann no pesynbTaTam TEKYLMX aTTECTALMI B CYMMe C OLLEHKOM 3a

9K3aMeHaLMOHHY0 paboTy U A0NOAHUTENbHbIMM Bannamm meHbLue 50.




