MuHob6pHayKku Poccum
®EAEPA/IbHOE FOCYAAPCTBEHHOE BIOAKETHOE OBPA30OBATE/IbHOE YYPEXKAEHUE
BbICLLErO O6PA30OBAHUA
«BOPOHEXCKWUA rOCYQAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlrY»)
YTBEPXKAAIO
3aBeaytolwmin Kabeapon
/Z%//* KypranuH Ceprent Amutpuesmy
Kadenpa umdpoBbix TEXHOOMMI
05.03.2024
PABOYAA MPOrPAMMA YYEEHOW AUCLUN/IUHDI

51.0.30 SneKTpoamMHamMmKa

1. Koa 1 HaumeHoBaHMe HanpaBaeHUsA NOLrOTOBKM/cneumnanbHOCT:
09.03.02 NHdOpMaLMOHHbIE CUCTEMBI U TEXHONIOTUM

2. Mpodunb nogrotoBKku/cneymanmsauma:
NHxeHepusa MHPOPMALIMOHHbIX CUCTEM M TEXHONOTUIA
3. Keanudukauma (cteneHb) BbIMyCKHUKA:

bakanaspuat

4. ®opma obyuyeHus:

OuHan

5. Kadeapa, oTBeuatowas 3a peanusaumio AUCLUNUHDI:
Kadeapa undposbix TEXHONOTMN

6. CoctaButenu nporpammbi:

3anpsaraes Cepreit AnekcaHaposuy, 4. ¢.-m. H., npodeccop
7. PekxomeHpoBaHa: npotokon HMC Ne 5 ot 05.03.2024
8. YuebHbiii rog: 2026-2027  Cemectp(bl): 5



9.llenu u 3agaum yuebHoM AUCLUNAUHDI:

Ll,e}'IbIO KypcCa AB/AeTCA CUCTEMaTUYEeCKOe U3y4YeHNne OCHOBHbIX NONOXEHUN S/1eKTPOANHAMMUKMN.

3a4a4n y4ebHON ANCUUMAUHDI:

- n3yyeHne TeopeTnveCKMX OCHOB OMUCAHMA ISNEKTPOMArHMTHOro nonsAa, cnocobos npnmeHeHuUA

YypaBHEHUI 31EKTPOAMHAMMUKM, MPUHLMMOB MPOEKTUPOBAHUA SNEKTPUYECKMX Lene;

- dopmuMpoBaHMe yMeHUI pelwaTb GyHAAMEHTa/IbHble 31EeKTPoANUHAMMYECKMe 3a4a4u, 3GEeKTUBHO

NPUMEHATb TEOPUIO MSHVHEHMﬁ nnepenavdn aNEKTPOMAardHUMTHOro NoaAa HanpasaALWMMHA yCTpOl‘;ICTBaMVI,'

- OB/lageHne matematnyeCKMm annapatom onncaHunA CBOWCTB 9/1eKTPOMArHMTHOro nNonA.

10. MecTo yuyebHoii gucumnanHbl B cTpyKType OOM:

INeKTPOANHAMMKA BXOAUT B LKA NPOdECcCUOHaNbHbIX AUCLUMUNAMH B 06a3aTeNbHOM YacTi 610Ka B1. Mpu U3noxKeHnn Kypca

MCNONb3YIOTCA CBEAEHMA U3 TaKUX AUCUMNAUH, KaK “Anrebpa un reometpua”,

“MaTematmnyeckun aHanms”, “MexaHMKa U onTuKa ”, “ YpaBHEHMA maTemaTuyeckoin GpusnKku

M cneymanbHble GyHKUMK”.

11. NnaHupyembie pe3yabTaTbl 06yueHUa no gucumnanHe/moaynio (3HaHUA, yMEHUA, HaBbIKKM),COOTHECEHHbIE C
NNaHMPYEMbIMM pe3ynbTaTaMu 0CBoeHUs o6pa3oBaTeibHOM Nporpammbl (KOMNeTeHUUAMU BbiNYCKHUKOB):

Kopa v Ha3BaHWe KomneTeHumn

OMK-1 CnocobeH npumeHsTb
ecTeCTBEHHOHay4Hble 1
0bLLeNHKeHepHble 3HaHUA, MeTOAbI
MaTemaTM4yecKoro aHaansa u
MOAE/IMPOBAHUA, TEOPETUYECKOTO U
3KCMEepPMMEHTa/IbHOro UCCNef0BaHUA
B NpodeccMoHanbHOM AeATeNbHOCTY;

OMK-1 CnocobeH npumeHsTb
ecTecTBEHHOHay4Hble U
0bLLEeNHKEHEPHbIE 3HAHUA, METOAbI
MaTeMaTMYeCcKoro aHaansa u
MOZLE/IMPOBAHUA, TEOPETUYECKOTO U
3KCMepMMEHTA/IbHOTO UCCAe0BaHMUA
B NpodeccMoHaNbHOM AeATENbHOCTH;

Kopa v Ha3BaHWe nHamKaTopa
KoOmMneTeHUunn

OlMK-1.1 3HaeT OCHOBbI
MaTeMaTUKN, PU3MKK,
BbIYNCNTENIbHOM TEXHUKU U
NPOrpaMmmMmnpPoBaHUA

OlK-1.2 Ymeert pewaTtb
CTaHOApPTHble
npodeccuoHanbHble 334a4M C
npUMeHeHnemM
€CTeCTBEHHOHaY4YHbIX U
06LLENHIKEHEPHbIX 3HAHWN,
METOA0B MaTEMATMUYECKOro
aHann3a u MoAeIMpoBaHuA

3HaHWA, YMEHUSA, HaBblKM

3HaTb: TEOPETUUYECKME OCHOBbI
ONMCaHWNA 3NEKTPOMArHUTHOIO NOAS;
crnocobbl UX NPUMEHEHWNA YPaBHEHUM
3NEeKTPOANHAMUKN; MPUHLLUMDI
NPOEKTUPOBAHUA INEKTPUYECKUX
uenen.

YMeTb: pelaTb GyHAaMeHTaAbHble

3NEKTPOANHAMMNYECKNE 3afauu;
3pPEeKTUBHO  MPUMEHATL TEOPUID
N3yYeHU 7 nepegayu
3N1EeKTPOMArHUTHOTO nons

HanpPaBASAOWMMM YCTPOMUCTBAMM.



OMK-1 CnocobeH npumeHsTb
ecTeCTBEHHOHay4Hble U
0bLLeNHKeHepHble 3HaHUA, MeTOoAbI
MaTemaTM4yecKoro aHaansa u
MOAEe/IMPOBAHUA, TEOPETUYECKOTO U
3KCMEepPMMEHTa/IbHOro UCCnef0BaHUA
B NpodeccMoHanbHOM AeATeNIbHOCTY;

OMNK-8 CnocobeH npumeHATb
maTemaTuyeckne mogenun, Metoabl 1
CpeAcTBa NPOEKTUPOBAHUA
MHOOPMALMOHHbIX U
ABTOMATM3MPOBAHHbIX CUCTEM.

OlK-1.3 imeeT HaBbIKK
TEOpPeTUYECKOoro u
3KCNepMMeHTaIbHOro
nccnefoBaHms 06beKTOB
npodeccuoHanbHOM
LeATeNbHOCTH

OlMK-8.2 YmeeT NnpUMeHATb Ha

NpaKkTuKke
matemaTmyeckme Moaenu,
MeToAbl 1 CPpeacTBa
NPOEKTUPOBaHUA U
aBTOMaTM3aL MmN CUCTEM

12. O6bem AUCLUNAMHDI B 3a4eTHbIX egAuHULaX/Jyac:

4/144

dopma npomerKyTOUHOI aTTecTauuu:

SK3ameH

13. Buabl yue6HoM paboTbl
Bug yuebHol paboTbl

AyamUTOPHbIE 3aHATUA
JleKUMOHHbIe 3aHATMSA
MpaKTUYecKme 3aHATUSA

JTabopaTtopHble 3aHATUA

CamocTtoaTenbHan pa60Ta

KypcoBas pabota

MpomexyTouHaaA aTTecTayma
Yacbl Ha KOHTPO/b

Bcero
13.1. CopeprkaHue ANCLUNNUHDI

n/n Copep:kaHue pasgena
AVUCUMMNNUHBI

HanmeHoBaHue
paszena ANCLUMNNHDI

BnazeTtb: HaBbIKaMKM NPAKTUYECKOTO
npUMeHeHNA MmaTemaTn4yeckoro
annaparta onuncaHuA CBOWCTB

9/1EKTPOMArHMTHOro nonA.

YMeTb: pelaTb GyHAaMeHTabHble

3N1EKTPOANHAMUYECKNE 3azauu;
3dPEKTUBHO  MPUMEHATb TEOopUIo
N3NyYeHN nepeaayu
3NEKTPOMArHUTHOrO nons

HanpaBAALWUMK YCTPONCTBAMMU.

Cemectp 5

68
34
34

40

36
36
144

Bcero

68
34
34

40

36
36
144

Peanusauma pasgena AUCUMMAMHBI C MOMOLLbIO
OHNaMH-Kypca, SYMK



1

n/n

McxoaHble NonoXKeHua

3/1eKTPOANHAMMUKN

MaTemaTtnyeckumn
annapat
3IeKTPOANHAMMUKM

MuKpockonuyeckan
Teopusa
3NEeKTPOMArHUTHbIX
ABNIEHUI B BaKyyme.
YpaBHeHuA
3NEeKTPOMArHUTHOrO
nona

HanmeHoBaHue

pasfena AUCUMMNANHBI

[MocTosHHOE

3/1eKTpnyeckoe nojse B

BaKyyme

Mecto
3N1eKTpomarHeTvMsma B
COBpPEeMeHHON Gpusnyecko
KapTuHe mupa. OCHOBHble
MOHATUA U 3aKOHbI
9N1EeKTPOANHAMMKM.

NHTerpanbHoe n
anddepeHuymanbHoe
NCUYMCIEHNE BEKTOPOB.
BeKTopHbIN aHanus.

Cuctema ypaBHeHuM
MakcBenna Kak pesynbrart
obobueHns
3KCNepUMeHTaIbHbIX
$aKTOpPOB. 3aKOHbI
9N1eKTpomarHeTmsma.
SHeprua
9N1eKTPOMArHMTHOro Nons.
BekTop MNoiTuHra.
EAMHCTBEHHOCTD peLleHns
ypaBHeHu Makcsenna.

CoaepxaHve pasgena
AVCUMNIVHBI

dNeKTpocTaTUCTUYeCcKoe
none B BaKyyme.
MoteHunan nons.
YpaBHeHue llyaccoHa.
MpuHUMN cynepnosmumnm.
DHeprusa
3/1eKTPOCTAaTUYECKOro NOA.
Mone Ha 6onbLIMX
PACCTOAHMAX OT CUCTEMBI
3apAn0B. AMNonbHbIN
mMomeHT. Cnctema 3apAaaos B
KBa3MOA4HOPOLHOM
BHELUHEM nosne.

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 AMCUMMAMHBLI 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



6

n/n

[MocTosAHHOE
MarHMTHOE nose B
BaKyyme

DNIeKTPOMArHUTHbIE
BOJIHbI

HanmeHoBaHue
pasgena AUCLUNANHDI

M3nyyeHue n
pacceaHune
3/IeKTPOMArHUTHbIX
BOJIH

dneKTpoaMHaMMKa
3apAJ0B U TOKOB B

MaTepuanbHbIX Cpeaax.

YpasHeHua Makcsenna
B cpeaax

MarHutocTaTucTuyeckoe
none B BaKyyme.
OCHOBHble ypaBHeHMA.
3akoH buo-CaBapa.
MarHUTHbIA MOMEHT.
MarHuTHana aHeprua
NOCTOAHHbIX TOKOB B
NOCTOAHHOM BHELUHEM
none.

YpaBHeHuAa ana
noTeHLManos
3/1EKTPOMArHUTHOTO NOAA.
BonHoBOe ypaBHeHMeE.
DNeKTPOMArHUTHbIE BOJIHbI.
MNnockue
MOHOXpPOMaTUYECKUNE
BOJIHbI. [Monapmsayma
BOJIHbI.

CopeprkaHue pasgena
OVNCUMNANHDI

3anasgblBatoLyme
noTeHumanbl. UsyyeHune
3/1EKTPOMArHUTHbIX BOJIH.
NHTEHCUBHOCTb U3NIyYeHUs
3/1eKTPOMArHUTHbIX BOJIH.
dNeKTpuYeckoe AMnonbHoe
nsnydyeHue. PacceaHue
3/1EKTPOMArHUTHbIX BOJIH
cBO6OAHbLIMMN M CBA3AHHbLIMM
3apsagamu.

NcxoaHble nonoxeHns
MaKpPO3/IEKTPOANHAMMUKMN.
YpasHeHusa Makcsenna B
cpedax.

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

Peanusauua pasgena AUCLMMAMHBI C MOMOLLbIO
OHNalH-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

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.

n/n

MNocTtoAaHHOEe

3/IEKTPUYECKOE U DNeKTpPOCTaTHKaA
MarHuTHoe none B NpoBOAHUKOB.
cpepnax. DNeKTpocTaTUKa

ON3NEKTPUKOB. MOCTOAHHbIN
TOK B cpegax. 3akoH Oma.
3akoH [xkoyna-JleHua.
MocToAHHOE MarHUTHoe

MOCTOAHHDBIN TOK B
cpepax

none B cpeaax.

KBasncrtaunoHapHblie
YpaBHeHua Makcsenna B

TOKM 1 nNonA
KBa3UCTaLMOHAPHOM
cnyvae.
KBasuncraunoHapHble TOKM B
JIMHEMHbIX NPOBOAHMKAX.
CopeprkaHue pasgena

HanmeHoBaHMe

ANCLUUNANHBI
pasgena ANCUMNANHbI

SNeKTPOMarHUTHbIe
BOJIHbI B Cpeaax

INEKTPOMAarHUTHbIE BOJIHbI
B AM3NIEKTPUKAX B
OTCYTCTBUE AUCMEPCUN.
Oucnepcusa anekTpmyeckon
NPOHULAEMOCTH.
INEeKTPOMarHUTHbIE BOJIHbI
B AMCNEPTUPYIOLLMX Cpeax.
OcHoBbI cnewumanbHon
TEOPUN OTHOCUTE/IbHOCTMU.

Tembl (pa3aenbl) AUCUUNUHDBI U BUADbI 3aHATUI

HanmeHoBaHMe Tembl J1eKUMOHHbIe [MpaKkTnyeckme
(pasgena) 3aHATUA 3aHATUA
4 0
McxogHble nonoXKeHusa
3NEKTPOANHAMUKM
MaTemaTniyeckui 4 6
annapar

3NEKTPOANHAMMKM

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

Peanusauua pasgena AUCLMMAMHBI C MOMOLLBIO
OHNalH-Kypca, JYMK

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

NaBopaTopHble CamocTosATebHan Bcero
3aHATUA paboTa

2 6

4 14



10

11

Mwkpockonuyeckan
TeopusA
3/IEKTPOMArHUTHbIX
ABJIEHUI B BaKyyMe.
YpaBHeHuA
3/IEKTPOMArHUTHOTO
nonsa

[MocToAHHOE
3/1eKTPUYECKOe NnoJie B
BaKyyme

MocTosHHOE MarHUTHOe
nose B Bakyyme

DNeKTPOMArHUTHble
BOJIHbI

HanmeHoBaHMe Tembl J1eKUMOHHbIe
(pasgena) 3aHATMA

N3nyvyeHune n
pacceaHue
3/1eKTPOMArHUTHbIX
BOJIH

dneKkTpoAnHaMMKa
3apAa0B M TOKOB B
MaTepuanbHbIX cpeaax.
YpaBHeHna Makcsenna
B cpefax

MocTtoaHHOE
3/1eKTpUYEecKoe u
MarHuTHoe nose B
cpenax.
MOCTOAHHbIN TOK B
cpepax

KBasucTaumoHapHble
TOKM 1 nons

DNeKTPOMArHuUTHble
BOJIHbI B Cpeaax

34

MpakTtnyeckne
3aHATUA

34

NabopatopHble
3aHATUA

0

14. MeToaunueckue yKasaHua gnsa o6yyalowmxca no OCBOEHUIO AUCLMUNAUHDI

OcBoeHMe ANCLUMMNINHDBI CKNaAbIBaeTCA U3 ayaAUTOPHOM paboTbl (y4ebHOM AeaTeNbHOCTH, BbIMOHAEMOM Nog,

CamocToaTenbHan
paboTa

4

40

12

12

12

Bcero

10

10

10

10

108

PYKOBOACTBOM MNpenogasaTenia) U BHeayAUTOPHOMN paboTbl (yuebHOM AeaTeNbHOCTU, peannsyemoit obydatowmmes

camocToAaTen bHO).



AyauTopHaa paboTa COCTOMT M3 BbIMOJHEHMS MPaKTUMYECKUX M 1abopaTopHbiX 3adaHuii B 06béme,
npeayCcMOTPEHHOM y4ebHbIM NAaHOM.

CamocTonTenbHas paboTa npeanonaraeT yrayb1EHHOe U3yyeHne OTAEebHbIX Pa3fenioB AUCLMUNINHBI C UCMONb30BaHUEM
NIMTepaTypbl, PEKOMEHA,0BaHHOM NpenoasaTesiem, a TaKKe KOHCMEKTOB NPaKTUYecKmX (1abopaTopHbIX) 3aHATUIA. B
KayecTBe MaaHa A/17 CaMOCTOATENbHOW PaboTbl MOXKeT BbiTb MCMONb30BaH pa3gen 13.1 HacToAwen paboyeli nporpammbl, B
KOTOPOM 3adpMKCMpPOBaHbl pasaesbl AUCUMUMIAUHBI U UX copeprkaHmne. B pasgene 13.2 paboueit nporpammbl onpegenserca
KOJIMYECTBO YacoB, OTBOAMMOE Ha

CaMOCTOATENIbHYIO PaboTy MO KaXKOAOMY pasfeny AMCLMNAMHBI. Bonbluee KOAMYEecTBO YacoB HACaMOCTOATENb
HytpaborTy OTBOAWUTCA Ha Hambonee TpyaHblepasgensl avcuunaviel.  Ons
CaMOCTOATE/IbHOTO U3YYeHMA OTAE/IbHbIX PA3esioB AUCLUMINHBI UCMONb3YETCA NepeyYeHb IMTepaTypbl U APYrux

pecypcoB, NepeyncieHHblx B NyHKTax 15 1 16 HacToAweln paboyeli nporpammsi.

YCMewHocTb OCBOEHUA AMCUMMAUHBI ONPeaensieTca CUCTEMaTUUYHOCTbIO W F1YBMHOW ayaMTOpPHOW W BHeayAauTOPHOM
paboTbl 0byyatoLlerocs.

anI MCNONb30BAaHAUCTAHLUWOHHN O6paBOBaTEI'IbeIXbIX TEXHONOTUNN 29NEeKTPOHH O6YHEHMFI
ro

BbINOJIHATb BCE YKa3aHUA npenoaasaTesieil, BOBpems NoAKNUaTbCs K online 3aHATUAM, OTBETCTBEHHO MOAXOAMUTD K
3aaHUAM A8 CAMOCTOATE/IbHOM PaboTbl.

15. MMepeyeHb OCHOBHOI U AOMO/HUTE/IbHOW NUTEPaTYpPbl, PECYPCOB UHTEPHET, HEO6XOAUMBIXA/IA OCBOEHUSA

OUCLUNAUHDI

No NcTouHmMK

n/n

1 AnnecHuH, C. C. OCHOBbI 31EKTPOAMHAMUKK. Teopus, 3a4a4m 1 TecTbl [DNeKTPOoHHbIN pecypc] /
AnnecHuH C. C., YepHbiwosa /1. U. — 1-e usa. — CaHkT-NeTtepbypr : laHb, 2016 .— 576 ¢. —
<URL: http://e.lanbook.com/books/element.php?pll_id=87725>

2

Casesnbes, U. B. OcHOBbI TeopeTnyeckoi dpusanku. T. 1: MexaHUKa. DNEKTPOAMHAMMKA : yHebHUK. T. 1/
Casenbes U. B. — 5-e n3a., ctep. — 2018 .— 496 c. — <URL:
https://e.lanbook.com/book/104956>

6) AONONHUTENbHAA nTepaTypa:

No NcTouHmMK

n/n

AnTyHuH, K. K. DnektpoamHammka, cneumanbHasa TeOpUA OTHOCUTENbHOCTU M 3/IEKTPOANHAMMKA CNAOLLHbIX
cpen, : yuebHo-meToamueckoe nocobue / K.K. AnTyHUH .— 2-e uza. — MockBa :

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

2 Bpenos, M. M. Knaccuueckas afekTpoanHamumKka [neKkTpoHHbIn pecypc] / Bpesos M. M., PymaHues B. B.,
TonTtbirmH U. H. — 2-e, ucnp. — CaHkT-lMNeTepbypr : JlaHb, 2003 .— 400 c. — KHura 13 konnekumn J1aHb -
®dusmka .— ISBN 5-8114-0511-1 .— <URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=606>

3

3anpsaraes, C. A. dnektpoauHamuka / C. A. 3anpsaraes. — BopoHex : U34-8o BopoHex. roc. yHTa, 2005. —
535c.



4 Mpopos, U. E. 3agaumn no obuieit pusmke : yueb. nocobue / U. E. Upoaos .— MockBa : JlaHb, 2009 .— 416 c. :
un. — (Knaccuueckan yuebHan nutepatypa no ¢ousmke) (Knaccuyeckne 3agavyHuKmM v NpakTUKymbl, dPusnka) .
— <URL:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=4875>

Mpopaos, U. E. dnekTpomarHetnam. OcHoBHble 3akoHbl / W. E. Upoaos. — M. : BUHOM. NNabopatopua
3HaHuI, 2003. — 320 c.

6 Nangay, N1. 4. Teopus nona / N. A. Nangay, E. M. udwmu,. - M. : dusmaraut, 2003. — 530 c.

7 Nangay, N1. . dnexkTpoamHammKa cnaowHbix cped / /1. A. Mangay, E. M. Nlubwuu,. - M. : dusmataut, 2003. —
651 c.
8 YepHoyuaH, A. N. KpaTtkuii kypc ousmnkm / A. U. YepHoyuaH. - M. : dusmartaut, 2002. — 319 c.

B) MHOOPMALMOHHbIE 3/1eKTPOHHO-06pa30BaTe/IbHbIE PeCypCbl:

Ne n/n NCTOUYHUK

1 dneKkTpoHHasa bubanoteka BrY https://lib.vsu.ru

2 INEeKTPOHHbIN yHUBepcuTeT BIY https://edu.vsu.ru

3 3BC «JlaHb» https://e.lanbook.com/

4 «YHuBepcuteTckan 6ubanoTeka online» https://biblioclub.ru/
5 «KoHcynbTaHT ctygeHTa» http://www.studmedlib.ru/

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

16. MepeuyeHb yuebHO-MmeTOaUUYECKOro obecneyeHnn ANa CaMoCTOATENbHOWU paboTbl

No NCTOYHMK
n/n
1 AnnecHuH, C. C. OcHOBbI 3/1eKTpoAMHaMUKN. Teopua, 3aa4mM 1 TecTbl [DNEeKTPOHHbIN pecypc] /

AnnecHuH C. C., YepHbiwosa /1. U. — 1-e usa. — CaHkr-lNeTepbypr : /laHb, 2016 .— 576 ¢c. —
<URL: http://e.lanbook.com/books/element.php?pll_id=87725>

2 3anpsaraes, C. A. dnexktpoamHammKa / C. A. 3anpsaraes. — BopoHex : M3a-80 BopoHesk. roc. yHTta, 2005. —
535c.
3 CaBesnibes, . B. OcHoBbI TeopeTuueckon dpusmnkn. T. 1: MexaHuKa. INEeKTPOAMHAMMKA : y4ebHUK. T. 1/

Casenves U. B. — 5-e n3p,., ctep. — 2018 .— 496 c. — <URL:
https://e.lanbook.com/book/104956>

17. UHdopmauMOHHbIE TEXHONOIUM, UCNOJIb3yeMble ANA peanun3aumnmn yuebHol 4UcuMnanHbI, BKAOUYAA NPorpammHoe
obecneyeHune n MHGOPMaLMOHHO-CNPABOYHbIE CUCTEMDI (Mpu HeobxoaumocTu):

I'IpM peannsaunmn AUCUUNINHbI MOTYT WUCNO/1b30BaTbCA TEXHO/ZIOTUUN 3/1EKTPOHHOro 06yl-|eva N OANCTAaHUUNOHHbIe
o6pa303aTeanble TexHosnormm Ha 6ase nopTtana EdU.VSU.FU, a TaKXe gpyrue AoCTynHble pecypcbl CeTn MHTepHeT.

18. MaTtepunanbHoO-TeXHUYecKoe obecneyeHne AUCLUNAUHDI:



JIeKUMOHHaAA ayauTopusA, OCHALWEHHaa MyAbTUMEAMMHbIM  MPOEKTOPOM; ChneuuannsnmpoBaHHas mebenb: focKa
MenoBas MAM MapkepHas 1 WT., cToAbl, CTyAbA B Heobxogumom konuyectse. OC Windows v.7, 8, 10, Habop ytuaut
(apxuBaTopbl, dparin-meHegxkepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa 419 NPOBEAEeHUA TeKyLLell U NPOMEXKYTOYHOM aTTecTauumii

nopﬂAOK OLUEHKHM OCBOEHMUA o6yqa+ou.|,wv\mc;| yqe6Horo MaTepkhana onpegenaeTca cogepxaHmem cneayrounx pasaenos

ANCLUUNAUHDI:
No Pasgenbl AMCLMMANHDI Koa kxomneTeHumum Koa uHamkatopa OueHoYHbIe cpeacTBa AA
n/n (mopynn) TeKyllen aTTectTaumum
1 Paspenbl 1-11 OlK-1 OlK-1.1 KoHTposbHas paboTa
2 Paspenbl 2-11 OlK-1 OlK-1.2 KoHTponbHan paboTa
Ne Paszenbl AUCLMMVHBI Ko komneTeHumm Koa nHawnkaTopa OLLeHOYHble CpeACcTBa A/1A
n/n (mogynn) TeKyLen aTTecTaumm
3 Paspenbl 2-11 OlK-1 OlK-1.3 KoHTposnbHas paboTa
4 Paspenbl 2-11 OlK-8 OTlK-8.2 KoHTposnbHas paboTa

MpomexkyTouHaaA aTTecrauma

dopma KOHTpoNA - DK3ameH

OueHOYHbIe CpeacTBa A1 MPOMEXKYTOYHOM aTTecTaumm

Komnnekt KUM

20 TunoBble OLLEeHOYHbIE CPeACTBA U MeToAUYECKME MaTepuabl, onpeaenstowme npoueaypbioLeHUBaHuA
20.1 TeKyLWMit KOHTPO/Ib yCNEBAEMOCTH

TeKyLMiA KOHTPOIb YCNEBAEMOCTUN MO AUCUMUM/INMHE OCYLLECTBAAETCA C MOMOLLbIO CNeAYHOLMX OLEHOYHbIX CPEACTB:
KOHTpO/IbHaA paborTa.

Mpumepbl 3agaHnii AN KOHTPOJIbHBIX PaboT:
KoHTponbHasa pabora Ne 1
BapuaHT Ne 1
3apaHue 1. (10 6annos) Boiuncaute div a n rot a B Touke M(-2,2,0), ecim a=3xi+5y?j+7xzk. 3apganume 2. (10
6annos) Ynpoctute BbiparkeHue grad|[a, r]|? rae a=const, r - paguyc-sBexkTop.
3apaHue 3. (15 6annos) Bbiumcaute grad u, ecnm u=(a,b, r), rae a ,b=const, r - paguyc-BekTOp.

3apaHue 4. (15 6annos) Hangute uMpKyaaunio BekTopHoro nons a(r)=-yi+xj+10k Boosb okpyRHoCTH X*+y*=1, z=0. Obxop,
KOHTYpa NPOU3BOAUTCA B NMONOKUTE/ILHOM HamnpaBJAeHUN.

OnucaHne TeXHONOrMKn NPoBeAEHNA: KOHTPOIbHAA pa60Ta npoBoaunTCA B NUCbMEHHOM cbopfv\e M COCTOUT U3 YeTbipex
3ap,aHm71, npuMepbl KOTOPbIX YKa3aHbl Bbilwe. Ha ee BbINO/IHEHME AaeTca 2 akageMUYecKmx vaca.

TpeboBaHUA K BbINOJIHEHUIO 334aHUI (MK WKaAbl U KPUTEPUM OLLEHMBAHUSA): 3@ YCMELIHOE BbINO/IHEHWE 3a4aHMA
BbICTABNAETCA OLLEHKA, YKa3aHHaA Bbiwe. MaKcMManbHasa OLeHKa 3a pelleHure 3a4a4m CTaBUTCA, e pabota  coaepkut
nonHoe, norvyeckn o6OCHOBaAHHOE W aKKypaTHO OdOpMIEHHOEe pelleHue, CONPOBOXKAAoLWEeeca BCEMU
HeobxoauMbiMK pacyeTamu. Mpu HaAMUYMKU OWKMBOK U HEeAOoYeTOB, B 3aBUCMMOCTU OT TOFO, HACKOJ/IbKO OHU MOBAUANN HA
X0, PeLleHus, oLLleHKa CHUKaeTca. Ecam yyalumiica gonyckaet rpybble OWKMOKKM, AEMOHCTPUPYA Tem Cambim
HenoHMMaHue cyTu npobnembl M He3HaHWe 6a30BOro matepuana, To CTaBuTCA oueHKa 0 6annos.



20.2 NMpomerKyTo4HaA aTrecrtauusa

MpomexyTouHaA aTTecTayma No AUCLMUMNIANHE OCYLLECTBIAETCA C MOMOLLbIO C/IeAYHOLMX OLLeHOYHbIX CPeaCTB:
Komnniekt KUM.

MepeueHb BONPOCOB K I9K3aMeHy:

1.  MecTo aneKkTpomarHeTMsama B COBpeMeHHOM GU3NYECKOoM KapTUHe Mupa.
2. OCHOBHble MOHATUA M 3aKOHbI SINEKTPOANHAMMUKMN.

3. WHTerpanbHoe n guddepeHumanbHoe NcUNCIeHE BEKTOPOB.

4.  BeKTOpHbI aHanus.

5. Cucrtema ypaBHeHM MaKcBenna Kak pesynbTaT 0606LLeHNA SKCNEPUMEHTaNbHbIX GaKTOPOB.
6.  3aKOHbl 3/1€KTPOMArHeTU3Ma.

7.  DHeprva sNeKTpoOMarHMTHOro noss.

8.  Bekrtop MNoiTnHra.

9. EAMHCTBEHHOCTb pelleHua ypaBHeHM Makcsenna.

10. 2neKTpoCTaTUCTUYECKOE MoJse B BaKyyme.

11. ToTeHuuan nons.

12. YpasHeHwue llyaccoHa. MpuHUKMN cynepnosnuymu.

13. JHepruA anekTpocTaTUYECKOoro NonA.

14. MMone Ha 6ObLWINX PACCTOAHUAX OT CUCTEMbI 3aPAL0B.

15. [Mno/bHbIA MOMEHT.

16. Cucrtema 3apAnoB B KBa3MOAHOPOAHOM BHELUHEM MOJe.

17. MarHutocTaTMCTUYeCKoe NnoJie B BaKyyme.

18. OcHoBHble ypaBHeHuMA. 3aKoH brno-Casapa.

19. MarHuUTHbI MOMEHT.

20. MarHuTHaa sHeprua NOCTOAHHbIX TOKOB B MOCTOAHHOM BHELUHEM nose.
21. YpaBHeHMA ANA NOTEHUMANOB 3/1IeKTPOMArHUTHOroO NonA.

22. BonHoBoOe ypaBHeHue.

23. DNEeKTpOMarHUTHbIE BOJIHbI.

24. T1nockne MOHOXPOMATUYECKNE BOJHbI.

25. Tonapusayma BOHLI.

26. 3anasgbiBatoulime noTeHumanbl.

27. VI3yyeHue 3N1eKTPOMArHUTHbIX BOJH.

28. VIHTEHCUMBHOCTb U31YYEHWNA 3NEKTPOMATHUTHbBIX BOJH.

29. 3JneKTpuyecKoe AMMONbHOE U3JTyHeHUe.

30. PacceAHMe 31eKTPOMArHUTHbIX BOJIH CBOHOAHBIMW 1 CBA3AaHHbIMW 3apALaMu.
31. McxozHble NONOMKEHUA MAKPOINEKTPOAMHAMMKMA.

32. YpaBHeHua Makcsenna B cpeax.

33. JneKTpocTaTMKa NPOBOAHMKOB.

34. 3JneKTpocTaTUKa AUINEKTPUKOB.

35. TloCTOAHHbINM TOK B cpeaax.

36. 3akoH Oma. 3aKoH [koyna-/leHua.

37. [TllocTtoAHHOE MarHWTHOe nose B cpeaax.

38. YpaBHeHMa MakcBenna B KBa3nCTaLMOHAPHOM Cyyae.

39. KBasucTaumMoHapHble TOKM B IMHENHbIX MPOBOAHUKAX.

40. DNeKTPOMArHUTHbIE BOJIHbI B ANIIEKTPUKAX B OTCYTCTBME ANCNEPCUN.
41. [ucnepcma aNeKTpUYEeCcKOM NPOHMLLAEMOCTH.

42. DNeKTPOMarHWTHbIE BOJIHbI B AUCNEPTrMpYIOLWmMX cpesax.

43. OcHOBbI CNeunanbHON TEOPUN OTHOCUTEIbHOCTU.



Mpumepbl TUNOBbIX KOHTPO/IbHO-U3MEPUTE/IbHbIX MAaTEPUA/IOB:
KOHTpOobHO-U3MepuTenbHbIN maTepuan Ne 1

1. SHeprua saneKTPoCTaTUYEeCKoro nons.
2. YpaBHeHua Makcsenna B cpeaax.

KOHTpObHO-M3MepuTeNbHbIN maTepuan Ne 2
1. YpasHeHue lMyaccoHa. MpuHuun cynepnosnumu.

2. MNonapusauma BOAHbI.

OnucaHve TexHoMOMMM NMpoBegeHMs:0obydvyatuwemyca CAydaiHb mobpasom gaetca OAMH U3
3K3aMeHaUMOHHbIX 6uneToB. 3aTem Ha MOArOTOBKY MPEeAOCTaBAAeTca 3 aKageMMYeckux uvaca. 3a oTBefeHHoe
Bpema  obyvalouminca  AO/KEH  MUCbMEHHO  BbINOMIHUTL  3adaHua  6uneta. [locne  3Toro nposoamTcA
cobecenoBaHMe, B Xo4e KOTOPOro MoryT 6biTb 3aZaHbl YTOUYHAKOLWME U AOMNOAHUTENbHbIE BOMPOCHI. MMpu ycnewHom
OTBETE Ha [0MNOJIHUTE/IbHbIE BOMPOCHI 06yYatowminca MoxkeT noayuntb ot 0 4o 10 gononHUTeNbHbIX 6an10B.

TpeboBaHMA K BbIMONHEHUIO 3aJaHWA, LWKaAbl W KPUTEPUM OLEHMBAHMUA: MaKCMMasibHasa OLUEHKa 3a Kaxaoe
3agaHue - 25 6annos.. 19 oueHMBAHMA Pe3ybTaToB 06yYeHMsA Ha IK3aMeHe UCMO/b3YHOTCA CAeAyloLLMe NOoKasaTen.

1) 3HaHWE OCHOBHbIX MOHATUM SN1EeKTPOAMHaAMUKKN U ee MeToA0B, KOTOpble MUCNONb3YyHTCA A/1A4 NOCTPpOeHuA
MOAEHGVI N KOHCTPYMPOBAHUA aNlrOPUTMOB pelleHUA NPaKTUYeCKUX 3a4au,;

2) 3HaHMe MOCTAaHOBKM K/1lacCMYECKUX 3a4ay;

3) 3HaHMe meToa0B GOPMYIMPOBKN U A0Ka3aTeIbCTBA MaTEMATUUYECKUX YTBEPKAEHUN;

4) ymeHue NpUMEHATb METOAbI 31EKTPOLSUHAMUKM 15 pPelleHUs 3a4a4 NpodecCcMoHaNbHON AesTenbHOCTH;
5) ymeHue NpuMeHATb annapaT 3/1IEKTPOSMHAMUKM A/1A A0KA3aTeIbCTBA YTBEPKAEHUN U TeOpeMm;

6) BnageHWe HaBblKaMy KBanMbUUMPOBAHHOTO Bbl6Opa M aganTauMy CyLLECTBYHOLWMX METOAO0B [ANS PelleHus
NpPaKTUYECKMX 3a4a4 pelleHus;

7) BnageHne HaBblKamMM UCMOIb30BAHUSA METOL0B PELLUeHUS KTacCUUYECKUX 33434 NEKTPOAMHAMMKM AN1A pelleHns
Pa3IMYHbIX ECTECTBEHHOHAYYHbIX 334au.

anBEAéHHbIe HUXXe 3a4aHnA peKoMmeHAayeTCca Ucnosib3osatb Npu nposegeHnn ANarHoCTU4HEeCKux pa60'r ANA OUeHKU
OCTATOYHbIX 3HAHUI NO auncuunivHe

POC_09.03.02 UHchbopMaLMOHHBbIE CUCTEMbI U TEXHOSNOMNU



top/MNo ymonuyanuto ana ®0OC_09.03.02 UHcpopmMaLlMOHHbIE CUCTEMbI U
TEXHONornn

top/MNo ymonyaHuto ana ®0OC_09.03.02 UHcpopMaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/3nekTrpoanHammka

top/MNo ymonyaHuto ana ®0OC_09.03.02 UHcpopMaLMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/9nekrpoanHamuka/dnekTpoanHaMmKa_TecToBble 3afaHuA

TecT_1

Haiigure Moaysp HanpsbkeHHOCTH 3ekTpocraTudeckoro nosist $SE$S B Touke $$\vec{r}=(1, 0, -2)$$, ecnu popmyna
Ui motennmana umeer Bua $$\varphi(\vec {r})=x"2\sin(yz)$$.

MC

Bann no ymon4yaHuto:

CnyuanHbIi nopsagok oteetos| [1a
HymepoBaTtb BapuaHTbl otBeToB?| 0
LTpad 3a kaxayo HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI 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

O6LWWKI OT3bIB K BONpPOCY:
[lnsa no6oro npaBuNbLHOro oTBeTa: Baw oTBeT BEPHbIN.
[na no6oro HenpaBUNLHOrO OTBETa: Balw oTBeT HeMpaBUAbHbIN.

Mopckaska 1:

NMokasaTb KONMYeCTBO NpaBUSIbHbIX

otBeToB ([Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbl

(Moackaska 1): Her

Teru:

lNossonssiem ebibupampb 0OUH USU HECKOJIbKO MPasusibHbIX 0meemos U3 3adaHH0o20 CriucKa.
(MC/MA)




Tect_10

Yacruna maccoit $$m$$ u sapsimom $$q$$ nemkercs B ognopoanom ssekrpudeckoM moie $$\vec {E}$$. Kak
N3MCHUTCA HHTCHCUBHOCTD JJICKTPUYCCKOI'0 AUITOJBHOI'O U3JTYUYCHHA, €CJIN MAaCCy YaCTHUIbl YBCINYUTH B 3 pa3a?

MC

Bann no ymonuaHuto:

CnyvanHbIi nopsagok oteetos| [1a

HymepoBatb BapuaHTbl oTBeToB?|0
Wpad 3a kaxayo HenpaBunbHy nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. VBenuuures B 3 pasa 0
B. Veenuuuntes B 9 pas 0
C. VBenuuurcs B 27 pa3 0
D. YBenuuured B 81 pa3 0
E. YMmensmuTed B 3 pasza 0

F. Ymenbmmres B 9 pas 100
G. YMmensmmtes B 27 pa3 0
H. VYmenbmmres B 81 pas 0

O6LwmMI OT3bIB K BONPOCY:

[ns nro6oro npaBuUibHOro oTeeTa:

Ball oTBeT BEPHbIA.

Onsa nro6oro HenpaBunbHOIro oTeBeTa:

Balu oTBET HENpaBWU/IbHbIN.

Mopckaska 1:

MNMoka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

HeT

YAaanuTb HeKOppeKTHble OTBeThbI
(Moackaska 1):

HeT

Tern:

(MC/MA)

lNoseonsiem ebibupamb 0OUH USU HECKOJIbKO MpasusibHbIX omeemos U3 3adaHHOo20 CriucKa.




TecT_11

Yacruna maccoi $$3m$$ u sapsmom $$q$$ nmkercs co ckopocteio $$\vec{v}$$ B ogHOpoHOM MarauTHOM mojie $$\
vec{B}$$. Kak u3MeHUTCS HHTEHCMBHOCTD AJIEKTPUUECKOTO JUITOJIBHOTO U3JIyYESHUS], €CJIH CKOPOCTh YaCTHIIBI MC
YMEHBIIUTD B 2 pa3za?

Bann no ymonuaHuio:| 1

CnyvanHbIi nopsagok oteetos| [1a

HymeposaTtb BapuaHTbl otBeToB?| 0

LWitpach 3a kaxayro HenpaBunbHyO nonbITky:| 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka

YBenuuurcs B 4 paza

VYBenuuures B 16 pa3

VBenuuurcs B 64 pasza

QS| S| S

VYBenuuures B 256 pas

Ymensmmres B 4 paza 100

Ymenbiutes B 16 pa3 0

YMmensmmuTes B 64 pa3 0

T|OIMIMID]OID | >y

Ymenbiutes B 256 pas 0

O6LwmMI OT3bIB K BONPOCY:

[na no6oro npaBUIILHOro OTBeTa: Ball oTBeT BEPHbIA.

[ns no6oro HenpaBUNbLHOroO OTBETa: Balu oTBET HENPABUbHbIN.

Mopckaska 1:

MokasaTb Konn4yecTBO npaBUINbHLIX

otBeToB ([Moackaska 1): Her

Ypanutb HEeKOPpPEeKTHblIe OTBeTbl

(Moackaska 1): Her

Tern:

lNoseonssiem ebibupamb 0OUH USU HECKOJIbKO MpasusibHbIX 0meemos U3 3adaHH0o20 CriucKa.
(MC/MA)




TecT_12

Yacruna maccoit $$m$$ u zapsmom $$q$$ nrkeTcs mox aeficTBUEM CHIIBI, H3MEHSIOIIEHCS IO 3aKOHY $
$F(t)=F _{0}\exp{(-5t)}$$. CkonbKO SHEPrHK OHA MOTPATHUT HA JUIOJIbHOE n3TyueHue 3a Bpems $$t$S$ or $$0$$ 10 $$+\

infty$$? Mc
Bameuanue. OtBet pnavite B CI'C.
Bann no ymonuanuio:| 1
CnyuaiHbIi nopsgok oreetoB| [1a
HymepoBatb BapuaHtbl oTBeToB?| 0
LTpad 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A $$\frac{q"2 F_{0}72} {15m"2 ¢"3}$$ 100
B. $$\frac{q™4 F_{0}"2} {15m"2 c"3}$$ 0
C. $S\frac{2q"2 F_{0}"2} {15m"2 c"3}$$ 0
D. $S\frac{2q"4 F_{0}"2} {15m"2 c"3}$$ 0
E. $$\frac{20q"2 F_{0}72} {3m"2 c¢"3}$$ 0
F. $$\frac{20g”4 F_{0}"2} {3m"2 c"3}$$ 0
G. $$\frac{2q"2 F_{0}"2} {3m"2 c"3}$$ 0
H. $S\frac{2q"4 F_{0}"2} {3m"2 c"3}$$ 0

O6LwwuMi OT3bLIB K BONpPOCY:
[nsa noboro npaBUNLHOro oTBeTa: Baw oTBeT BepHbIN.
[lnsa no6oro HenpaBUNbLHOro oTBeTa: Baw oTBeT HenpaBU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIibHbIX

orBeToB ([Mogckaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Mopckaska 1): Her

Teru:

lMo3sonsem 6bl6upamb OOUH UIlU HECKOJIbKO ripasursibHbIX omeemaos u3 3adaHHO20 criuckKa.
(MC/MA)




Tect_13

Yacrua maccoit $$m$$ u sapsimom $$q$$ nBrkeTcs mox gefcTBUEM BIEKTPHUYECKOTO TIOJIS, H3MEHSIOIIErOCs 10
zakony $SE(H)=E_{0}/(1+t)$$. CkonbKo SHEPruM OHa MOTPATHUT Ha JAMIONLHOE u3nyueHue 3a Bpems $$t$$ or $$0$$ no $

$18$ c? MC
Bameuanue. OtBet pamite B CI'C.
Bann no ymonuanuio:| 1
CnyuaiHbIi nopsgok oreetoB| [1a
HymeposaTtb BapmnaHTkl otBeToB?| 0
LWtpach 3a kaxayr HenpaBunbHY nonbITky:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$\frac{q"2 E_{0}"2} {3m"2 c"3}$$ 0
B. $S\frac{q"4 E_{0}"2} {3m"2 ¢"3}$$ 100
C. $$\frac{4q"2 E_{0}"2} {3m"2 c"3}$$ 0
D. $$\frac{4q™4 E_{0}"2} {3m"2 ¢"3}$$ 0
E. $S\frac{8q"2 E_{0}"2} {9m"2 c"3}$$ 0
F. $$\frac{8q"4 E_{0}"2} {9m"2 ¢"3}$$ 0
G. $$\frac{2q"2 E_{0}"2} {3m"2 ¢"3}$$ 0
H. $S\frac{2q"4 E_{0}"2} {3m"2 c"3}$$ 0
O6LwwuMi OT3bLIB K BONpPOCY:
[nsa noboro npaBUNLHOro oTBeTa: Baw oTBeT BepHbIN.
[lnsa no6oro HenpaBUNbLHOro oTBeTa: Baw oTBeT HenpaBU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIibHbIX

orBeToB ([Mogckaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Mopckaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.

(MC/MA)




TecT_14

KakoBa eMKoCTb KoHAeHcaTopa SSCSS, ecam npu amnantyae Hanps»eHna 220B Ha Hem

BO3HMKaeT TOK amnauntyaon 44A? Yactota nepemeHHoro Toka SS\nu=50SS Iu, Me
Bann no ymonuaHuio:| 1
CnyvanHbIn nopsagok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeToB?|0
LWTpacp 3a kaxayto HenpaBunbHylo nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. SS\frac{1H500\pi}SS 100
B. $$\frac {1} {200\pi}$$ 0
C. $$\frac {1} {50\pi} $$ 0
D. $$\frac {1} {2\pi}$$ 0
E. $$500\piS$ 0
F. $$200\piS$ 0
G. $$50\piS$ 0
H. $32\piss 0

O6LwmMI OT3bIB K BONPOCY:

[ns nro6oro npaBuUbHOro oTeBeTa:

Ball oTBeT BEPHbIA.

Onsa nro6oro HenpaBunbHOrro oTeBeTa:

Balu oTBET HENpPaBWU/IbHbIN.

Mopckaska 1:

MNMoka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ka 1):

HeT

YAaanuTb HeKOppeKTHble OTBeThbI
(Moackaszka 1):

HeT

Tern:

lNoseonssiem ebibupamb 0OUH USU HECKOJIbKO MpasusibHbIX omeemos U3 3adaHH0o20 CriucKa.
(MC/MA)




Tect_15

KakoBa MHAYKTMBHOCTb KaTywwKu SSLSS, ecam npu amnantyae HanpsaxeHusa 100B Ha Hel

BO3HMKaeT TOK amnauntyaon 20A? Yactota nepemeHHoro Toka SS\nu=50SS I, Me
Bann no ymonuaHuio:| 1

CnyvanHbIn nopsagok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0

LWTpacp 3a kaxayto HenpaBunbHylo nonbITKy:| 33.3
ID-HOMep:
# OTBeTbI OT3bIB OueHka

A. SS\frac{1H50\pi}$S 0

B. $$\frac {1} {20\pi} $$ 100
C. $$\frac{1} {5\pi}$$ 0
D. $$\frac {1} {2\pi}$$ 0
E. $$50\piS$ 0
F. $$20\pi$$ 0
G. $$5\pis$ 0
H. $32\piss 0

O6LwmMI OT3bIB K BONPOCY:

[ns nro6oro npaBuUbHOro oTeBeTa:

Ball oTBeT BEPHbIA.

Onsa nro6oro HenpaBunbHOrro oTeBeTa:

Balu oTBET HENpPaBWU/IbHbIN.

Mopckaska 1:

MNMoka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moacka3ka 1):

HeT

YAaanuTb HeKOppeKTHble OTBeThbI
(Moackaszka 1):

HeT

Tern:

lNoseonssiem ebibupamb 0OUH USU HECKOJIbKO MpasusibHbIX omeemos U3 3adaHH0o20 CriucKa.
(MC/MA)




TecT_2

Haiigure Moayib HanpsbkeHHOCTH jiekTpoctaTrdeckoro ot $SE$S B Touke $$\vec{r}=(3, 0, -4)$$, ecnu popmyna

st motennmana uMeet Bua $$\varphi(\vec {r})=r"3$$. MC
Bann no ymonuaHuio:| 1
CnyvanHbIi nopsagok oteetos| [1a
HymepoBatb BapuaHTbl oTBeToB?|0
Wpad 3a kaxayo HenpaBunbHy nonbITky:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A 75 100
B. 0 0
C. 20 0
D. 25 0
E. 38 0
F. 41 0
G. 68 0
H. 82 0

O6LwmMI OT3bIB K BONPOCY:

[ns nro6oro npaBuUibHOro oTeeTa:

Ball oTBeT BEPHbIA.

Onsa nro6oro HenpaBunbHOIro oTeBeTa:

Balu oTBET HENpaBWU/IbHbIN.

Mopckaska 1:

MNMoka3aTb KONMYECTBO NPaBUNbHbIX
otBeToB ([Moackaska 1):

HeT

YAaanuTb HeKOppeKTHble OTBeThbI
(Moackaska 1):

HeT

Tern:

(MC/MA)

lNoseonsiem ebibupamb 0OUH USU HECKOJIbKO MpasusibHbIX omeemos U3 3adaHHOo20 CriucKa.




Tect_3

Bapsn $8q 1=2$$ maxomures B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsn $$q 2=-48$$ naxoaurcs B Touke $$\
vec{r} {2}=(2, -3)$$. Haiigure Moxy/Ib HanpsbKeHHOCTH dJiekTpocTaTrdeckoro noist $SESS B Touke $$\vec {r}=(2, 2)$

s. Mc
3ameuanue. Bee Benmmuunsl nansl B CI'C.
Bann no ymonyaHuio:| 1
CnyuaiHbIi nopsgok oreetoB| [1a
HymeposaTtb BapmnaHTkl otBeToB?| 0
LTpad 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A $$\approx 0.11$$ 100
B. $S$\approx 0.07$$ 0
C. $$\approx 0.13$$ 0
D. $$\approx 0.218$ 0
E. $$\approx 0.24%$ 0
F. $S\approx 0.35$$ 0
G. $$\approx 0.428$ 0
H. $S$\approx 0.78%$ 0

O6LwwuMi OT3bLIB K BONpPOCY:
[ns no6oro npaBUIILHOro oTBeTa: Balu oTBET BEpHbIA.
[lnsa no6oro HenpaBUNbLHOro oTBeTa: Baw oTBeT HenpaBU/IbHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIibHbIX

orBeToB ([Mogckaska 1): Her

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Mopckaska 1): Her

Teru:

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.

(MC/MA)




TecT 4

Sapsael $3q 1=13$, $8q 2=-283, $$q 3=3$$, $3q 4=-4$$ HaxomaTCs B YETHIPEX MOCIIEAOBATENHHBIX BEPIIUHAX

kBazpara co ctoponoii $$a=2$$. Haiinure Mmomyns Bekropa HanpspkenHoctd $SE$$ B ero mentpe. MC
3ameuanue. Bee Benmmuunsl nansl B CI'C.
Bann no ymonuanuio:| 1
CnyuaitHbii nopsgok oteetos| [1a
HymepoBatb BapuaHTbl otBeToB?| 0
LTpad 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. $$\approx 1.4%$ 100
B. $$\approx 0.8$$ 0
C. $$\approx 0.1$$ 0
D. $$\approx 2.3$$ 0
E. $$\approx 2.48$ 0
F. $$\approx 3.3$$ 0
G. $$\approx 4.3$$ 0
H. $$\approx 5.6$$ 0

O6LwwuMi OT3bLIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbIN.

[lns no6oro HeNpaBUNLHOro oTBeTa:

Baw oTtseTt HenpasmanbuZ.

Mopckaska 1:

MNoka3aTb KONMU4YEeCTBO NPaBUNbHbIX
orBeToB ([Mogckaska 1):

HeT

YoanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.




TecTt_5

Haiinure morennunan snekrpocrarnueckoro moist $$\varphi$$ B ienrpe mucka paguycom $$a=3$$, mo koropomy
pacrpezieNeH 3apsi ¢ HOBEPXHOCTHOM toTHOCTh $$\sigma=5r$$ ($$r$$ - paccrostue no nenrpa).

3ameuanue. Bee Bemuunnsbl nansl B CI'C. [pennonaraercs, uro $$\varphi \rightarrow 08$ npu $$\vec{r} \rightarrow \ me
infty$$.
Bann no ymonuanuio:| 1
CnyuaitHbii nopsgok oteetos| [1a
HymepoBatb BapuaHtbl oTBeToB?| 0
LTpad 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. $$45\pi$$ 100
B. $$23\pi$$ 0
C. $$31\piS$ 0
D. $$56\pis$ 0
E. $$37\pi$$ 0
F. $$70\pi$$ 0
G. $$100\pi$$ 0
H. $$108\pi$$ 0

O6LwwuMi OT3bLIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbIN.

[lns no6oro HeNpaBUNLHOro oTBeTa:

Baw oTtseTt HenpasmanbuZ.

Mopckaska 1:

MNoka3aTb KONMU4YEeCTBO NPaBUNbHbIX
orBeToB ([Mogckaska 1):

HeT

YoanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.




Tect_6

Bapsn $$Q=12$$ paBHOMEpHO pacHpeeeH mo moBepxHocTH cdepsl paguycoMm $$SR=10$$. B uentp chepsor
NOTIOJIHUTENBLHO NoMeleH 3aps Beanunnoi $$q=83%$. Onpenenure 3HaueHre HAPSHKEHHOCTH DIIEKTPOCTATHYECKOTO

oyt $SESS Ha paccrosaun $$r=28$ ot nentpa chepsl. MC
3ameuanue. Bee Benmmuunsl nansl B CI'C.
Bann no ymonuanuio:| 1
CnyuaiHbIi nopsgok oreetoB| [1a
HymeposaTtb BapmnaHTkl otBeToB?| 0
LWtpach 3a kaxayr 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

O6LwwuMi OT3bLIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbIN.

[lns no6oro HeNpaBUNLHOro oTBeTa:

Baw oTtseTt HenpasmanbuZ.

Mopckaska 1:

MNoka3aTb KONMU4YEeCTBO NPaBUNbHbIX
orBeToB ([Mogckaska 1):

HeT

YoanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.




TecTt_7

Jana GeckoHeuHas rockas rura toimuaoi $$d=3$$. Io Heii pacrpeaesen 3apsa ¢ 00bEMHO# IOTHOCTHIO $$\
rho=4$$. Onpenenure 3HaUeHE HATPSHKEHHOCTH 3j1eKTpocTtarndeckoro moist $$E$S na paccrosaum $$r=2$$ or

CCPCIANHBI TIJIUTHI. MC
3ameuanue. Bee Benmmuunsl nansl B CI'C.
Bann no ymonyaHuio:| 1
CnyuaiHbIi nopsgok oreetoB| [1a
HymeposaTtb BapmnaHTkl otBeToB?| 0
LTpad 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. $324\pis$ 100
B. $$12\piS$ 0
C. $348\pis$ 0
D. $$10\piS$ 0
E. $35\pi$s 0
F. $820\pis$ 0
G. $340\pis$ 0
H. $816\pis$ 0

O6LwwuMi OT3bLIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbIN.

[lns no6oro HeNpaBUNLHOro oTBeTa:

Baw oTtseTt HenpasmanbuZ.

Mopckaska 1:

MNoka3aTb KONMU4YEeCTBO NPaBUNbHbIX
orBeToB ([Mogckaska 1):

HeT

YoanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.




Tect_8

Bapsn $8q 1=2$$ maxomures B Touke $$\vec{r} {1}=(-1, -2)$$, 3apsn $$q 2=-48$$ naxoaurcs B Touke $$\

vec{r} {2}=(2, -3)$$. Haiigure mumonsHbii MoMeHT $$\vec{d}$$ sToii cucremsl. MC
3ameuanue. Bee Benmmuunsl nansl B CI'C.
Bann no ymonuanuio:| 1
Cnyu4aiHbIi nopsgok oreetoB| [1a
HymeposaTtb BapmnaHTkl otBeToB?| 0
LWtpach 3a kaxayr HenpaBunbHY nonbITky:| 33.3
ID-HOMep:

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

O6LwwuMi OT3bLIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbIN.

[lns no6oro HeNpaBUNLHOro oTBeTa:

Baw oTtseTt HenpasmanbuZ.

Mopckaska 1:

MNoka3aTb KONMU4YEeCTBO NPaBUNbHbIX
orBeToB ([Mogckaska 1):

HeT

YoanuTb HeKOPPEKTHbIE OTBETbI
(Moackaska 1):

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.




Tect 9

puOIKEeHHOH hopMmytoit

DnekTpocratudeckoe nose Ha 6onbioM paccrosaur $$r$$ oT HekoTOPOIt CHCTEMBI 3apsIIOB OMHUCHIBACTCS

$$\varphi(\vec{r}) \approx \frac{8} {r}+\frac{12x-5y} {r"3}$8$. MC
Omnpeenure MOIY/Ib €€ AUMOApHOrO MoMeHTa $$d$S.
3ameuanue. Bee Benmmuunsl nansl B CI'C.
Bann no ymonyaHuio:| 1
CnyuaiHbIi nopsgok oreetoB| [1a
HymeposaTtb BapmnaHTkl otBeToB?| 0
Ltpad 3a kaxayro HenpaBunbHyO nonbITKy:| 33.3
ID-HOMep:

# OTBeTbI OT3bIB OueHka
A. $3133%$ 100
B. $$78$ 0
C. $8388 0
D. §$1258 0
E. $8588 0
F. $888% 0
G. $$168$ 0
H. $8158 0

O6LwwuMi OT3bLIB K BONpPOCY:

[na nio6oro npaBUNLHOro oTBeTa:

Balu oTBET BEPHbIN.

[lns no6oro HeNpaBUNLHOro oTBeTa:

Baw oTtseTt HenpasmanbuZ.

Mopckaska 1:

MNoka3aTb KONMU4YEeCTBO NPaBUNbHbIX
orBeToB ([Mogckaska 1):

HeT

(Moackaska 1):

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

HeT

Teru:

(MC/MA)

lNossonsiem ebibupamb 0OUH USU HECKOJILKO MpasusibHbIX omeemos U3 3adaHHO20 CriucKa.




top/MNo ymonuyanuto ana ®0OC_09.03.02 UHcpopmMaLlMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/93nekrpoanHaMmumka/AneKkTpoauHaMmMKa_3aaHNsA C KOPOTKUM

oTBEeTOM

KopoTkum_1

Mo nucky pagnycom R = 1 pacnpenenen 3aps ¢ IOBEPXHOCTHOW IIOTHOCTBIO G = 31/7, TJie T — pacCTOSHUE JI0
neHTpa aucka. OnpeaenuTe ero moiHbI 3apsia. Bee Benmmuunst qans B CI'C.

SA

Bann no ymonyaHuio

12

LIyBCTBl’ITeﬂ bHOCTb K perncrtpy

:|Het

WTpad 3a kaxayro HenpaBUSIbHYIO NOMbITKY

;[ 33.3

ID-HOmMep

OTBeTbI OT3bIB

OueHka

2

100

O6LwwmMI OT3bLIB K BONPOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo yka3ampb xomsi 661 0OUH 803MOXHbIU omeem. [Tycmble omeemsi He 6ydym
ucnonb3oeambcsi. CUMBOI «*» MOXHO UCIMO/Ib308amb 8 Kayecmee wabsioHa,
coomeemcmayou,e2o rnobbiMm cumeonam. lNepebiti nodxodsuwult omeem 6ydem
ucrnonb3o08ambcs 0151 onpedenieHUs1 OUEeHKU U 0m3blea.

KOPOTKUN_2

Ilotok BCKTOpPA HAPS)KECHHOCTH E QJICKTPOCTATUYICCKOI'O IOJIAA B CTOPOHY BHEITHEH HOpMaJIM 4Y€pe3 HEKOTOPYIO

3aMKHYTYIO IOBEpXHOCTh paBeH 12m. Kakoil cymMapHbIil 3apsii HAXOQUTCSI BHYTPU 3TOU oBepxHOCTU? Bee BeNMUuHBI
nanel B CI'C.

SA

Bann no YMOJT4YaHUO:

YyBCTBUTENBHOCTb K PerucTpy:

Het

LIJTpad) 3a KaxKayr HenpaBUJIbHYHO NOMNbITKY:

33.3

ID-HOMep:

OTBeTbI OT3bIB

OueHka

3

100

O6LwWKi OT3bIB K BONpOCY:

Mopckaska 1:

Teru:

Bam Heobxo0umo ykasame xomsi 6b1 0OUH 803MOXHbIU omeem. [Tycmble omeembi He 6ydym
ucnonb3osambcsi. CUMBOI «*» MOXHO UCIMO/Ib308amb 8 Kayecmeae wabsioHa,
coomeemcmasyrouie20 mobbiM cumgonam. lNepesbit nodxodsawult omeem 6ydem
ucrnonb308ambcs 05151 onpedeneHus1 OUEeHKU U om3blea.




KOPOTKUN_3

BO CKOJIBKO pas yBeHI/I‘II/ITCﬂ MaFHI/ITHBIf/'I MOMCHT KBaHpaTHOFO KOHTypa C TOKOM, €CJIU €TI0 CTOpOHy yBeHI/I‘II/ITB B 5 SA
paz?
Bann no ymonuaHuio:| 2
YyBCTBUTENLHOCTL K peructpy:| HeT
LWTpacp 3a kaxayto HenpaBunbHyto nonbITKy:| 33.3
ID-HOMep:
OTBeThI OT3bIB OueHka
25 100
O6LwwmMI OT3bIB K BONpPOCY:
Moackaska 1:
Teru:
Bam Heobxo0umo ykasampb xomsi 6b1 0OUH 803MOXHbIU omeem. [Tycmble omeemsi He 6ydym
ucrnonb3o8amabcsi. CUMBOST «*» MOXHO UCMOob308amb 8 kKadyecmee wabsioHa,
coomeemcmasyrouie2o mobbim cumeonam. lNepebiti nodxodsawuti omeem 6ydem
ucrionib308amscs 0115 ornpedesieHUs1 OUEeHKU U 0m3biga.
KopoTkumn_4
HGKOTOpaH QJICKTpUYCCKAA LCIIb MOCTOSIHHOT'O TOKAa COACPIKUT 12 Y3J10B. CKOJIBKO HE3aBUCUMBIX ypaBHeHI/Iﬁ MO>XKHO SA

COCTaBUTH JJISl OTHX Y3JI0B, TOJIB3YsCh npaBuinamu Kupxroga?

Bann no ymonuyaHuio:| 2

YyBCTBUTENbLHOCTL K perncTpy:| Het

LWTpacp 3a kaxaylo HenpaBunbHyto nonbITKy:| 33.3

ID-HOmep:

OTBeTbI OT3bIB

OueHka

11

100

O6LwwmMI OT3bLIB K BONPOCY:

Mopckaska 1:

Teru:

Bam Heobxodumo yka3amb xomsi 6b1 00UH 803MOXHbIU omeem. [Tycmbie omeemsl He 6ydym
ucnonb3oeambcsi. CUMBOI «*» MOXHO UCIMO/Ib308amb 8 Kayecmee wabsioHa,
coomeemcmeyrouw,ezo firbbim cumeosiam. lNepebiti nodxodauwult omeem 6ydem
ucrnonb3o08ambcs 05151 onpedenieHUs1 OUEeHKU U om3blea.




top/MNo ymonuyanuto ana ®0OC_09.03.02 UHcpopmMaLlMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/3nekrpoanHamumka/AnekTpoanHaMuKa_3aaaHus C

pa3BEéPHYTLIM OTBETOM

pa3BepHyTbin_1

Cuctema ypaBHeHui1 MakcBena B BakyyMe (B quddepeHnnansHOM BUAE). ES
Bann no ymonuaHuio:| 3
dopmart oTBeTa: HTML-
penakTop
TpeboBaThb TekcT:|HeT
Pasmep nons:| 15
PaspewuTb Bnoxenus:| 1
Tpe6yemoe uncno snoxeHui:| 0
Pa3speLueHHble TUNbI ¢(pannos:
ID-HOMep:
La6bnoH oTBeTa UHdopmauusa ansa oueHUBaroLWmMX
O6LWwuMin O0T3bIB K BONpPOCY:
Teru:
Lonyckaem 6 omeeme 3azpy3ums ¢halin u/unu eesecmu mekcm. Omeem O0/mKeH bbimb
oueHeH rperodasamersieM 8py4HYIO.
pa3BepHyTbIN_2
Cucrema ypaBaenuit Makcseiia B cpeae B BEHD-dopwme (B quddepennnanisaom Bue). ES
Bann no ymonuaHuio:| 3
dopmart oTBeTa: HTML-
penakTop
TpeboBaTb TekcT:|HeT
Pasmep nons:| 15
PaspewuTb Bnoxenus:| 1
Tpe6yemoe uncno snoxeHui:| 0

Pa3spelueHHble TUNbI ¢(pannos:

ID-HOMep:

La6bnoH oTBeTa UHdopmauusa ansa oueHUBaroLWMX

O6LwWwuMin O0T3bIB K BONpPOCY:

Teru:

Lonyckaem 6 omeeme 3azpy3ums ¢halin u/unu eesecmu mekcm. Omeem O0/mKeH bbimb
oueHeH nperodasamesnieM 8pYy4HYIO.




pa3BepHyTbIn_3

VYpaBHenust MakcBeIia st 3JIEKTPOCTaTHUECKOTO MoJIsl B BakyyMe (B nuddepeniuanbioM Buje). [lorennuan

ES
DJICKTPOCTATHUYCCKOT'O ITOJIA.
Bann no ymonuaHuio:| 3
HTML-
dopmart oTBeTa:
penakTop
TpeboBaTb TekcT:|HeT
Pa3smep nons:| 15
PaspewuTb Bnoxenus:| 1
Tpe6yemoe uncno snoxeHui:| 0
Pa3speLueHHble TUNbl ¢(pannos:
ID-HOMep:
LLlabnoH oTBeTa UHdopmauusa ansa oueHUBaroLWmMx
O6LwWuMin OT3bIB K BONPOCY:
Tern:
Honyckaem e omeeme 3az2py3ums halin u/unu eeecmu mekcm. Omeem dosrmkeH bbimb
OU€eHeH riperiodasamesieM 8pyYHYIO.
pa3BepHyTbin_4
YpaBHeHust MakcBeIIa i TOCTOSHHOTO MarHUTHOTO TOJIS B BakyyMe (B Ou(QepeHInanbHOM BHE). ES
BekTopHBIN NOTEHLMA.
Bann no ymonuaHuio:| 3
HTML-
dopmart oTBeTa:
penakTop
TpeboBaTb TekcT:|HeT
Pa3smep nons:| 15
PaspewuTb Bnoxenus:| 1
Tpe6yemoe uncno snoxeHui:| 0

Pa3spelueHHble TUNbI ¢pannos:

ID-HOMep:

LLlabnoH oTBeTa UHdopmauusa ansa oueHUBaroLWmMx

O6LwWuMin OT3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3azpy3ums ¢hbalin u/unu eeecmu mekcm. Omeem AoskeH bbimb
OUEHeH nperio0asamesnieM 8pyyHYI.




[na oueHnBaHMA pe3ynbTaToB 06y4YeHUA Ha 3K3ameHe ucnonbayetca 4-6annbHan WKana:

«OT/IMYHO», KXOPOLLO», KY0BNETBOPUTENIbHOY», KHEYA,0BETBOPUTENBHO»

Kputepuun oueHnsaHuA LLIkana oLeHoK
CpeaHuii 6ann no pesynbTaTam TEKYLLMX aTTeCTalMi B CyMMe C OLLeHKOW 3a OmnuyHo
3K3aMeHaLMOHHY0 paboTy U AONOHUTENbHLIMU BaANaMM NEKUT B AManasoHe

90-100.

CpeaHuit 6ann no pesynbTaTam TEKYLLMX aTTecTalMii B CyMMe C OLeHKO 3a Xopouwio
3K3aMeHaLMOoHHYI0 paboTy 1 AONOHUTENbHLIMU Bannamu NEXUT B AnanasoHe

70-89.

CpepHuit 6ann no pesynbTaTam TEKYLLMX aTTecTaluii B CyMMe C OLeHKOM 3a YdosnemsopumesbHo
3K3aMeHaLMOHHY0 paboTy U AONOHUTENbHLIMU BanNaMM NEKUT B AManasoHe

50-69.

CpeaHuin 6ann no pesynbTaTam TEKYLLMX aTTecTalmii B CYMME C OLEeHKOW 3a HeydoenemsopumesbHo

3K3aMeHaLMoHHY0 paboTy 1 AONOAHUTENbHBIMK Baniammn meHblue 50.
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