FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

YTBEPXJIAIO:
3aBelyIOIIUI BBITYCKAIOIIEH
Kadeapon

P
CBEJIEHUSI O BIAJIEJIBLIE T1911

o A. H.

olovan

10.10.2025

A. H. CokosoB

PABOYAS ITPOI'PAMMA

aucauuIaHbL 1.0.C0.07.02 DneKTpoMarHuTHbBIE MOJIS U BOJIHBI
s cnenuaabHoctu 10.05.03 Madopmarmonnas 6€301MacHOCTh aBTOMaTHU3UPOBAHHBIX

CHUCTEM
ypoBeHb CrieliuaauTeT

cnenuaau3anus be3onacHOCTh 3HAYNMBIX OOBEKTOB KPUTHUECKON WH(OPMAIIMOHHON

UHOPACTPYKTYPbI
(¢opma o0yueHus1 ouHas

Kadenpa-pa3padoryuk PagnosnekTpoHuKa U CUCTEMBI CBA3U

Pabouas mporpamma coctaniena B coorBerctBuu ¢ ®I'OC BO no HanmpaBieHuUIo
noxaroroBku 10.05.03 MudopmManronHas 6€30MacHOCTh aBTOMATU3UPOBAHHBIX CUCTEM,
YTBEPKAEHHBIM NpukazoM MunoOpHayku oT 26.11.2020 Ne 1457

3aB.xadenpoii pazpaboTynka, |

1OYpry

JI.TEXH.H., TOII.

A. B. Tomnani

Pazpabotuuk nmporpamMmel,
K.TE€XH.H., JIOTICHT

0 yHiBepeHTeT

C. B. lynapes

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

[{esnbpr0 AMCLUIIINHEI SBIIAETCSA U3YYEHNE 3aKOHOB JJIEKTPOAUHAMUKH, NIEKTPOMATHUTHBIX
noJiei 1 BoJiH. OCHOBHBIE 337a4 AUCLUIUIMHBL: - U3yYE€HUE OCHOBHBIX YPABHEHUI
AIIEKTPOAMHAMMKY; - OBJIAJIEHUE MAaTEMaTUYECKUM anaparoM, MeToJaMu (PU3NIECKOro
UCCIIEA0BAHUs, TEXHUYECKUMHU U POTPAMMHBIMU CPEACTBAMU; - OBIAJEHNUE METONAMU
pacuéra 3MeKTPOMarHUTHBIX NOJIEH; - U3yueHrue (PU3NYeCKUX MPOLECCOB, C KOTOPHIMU
CBSA3aHbI IEPCIIEKTUBBI PA3BUTHS PATHOIIEKTPOHUKH.

Kparkoe cogepkaHue TUCHMIIIMHBI

OCHOBHBIE NTOHATHUS U TEOPEMBI BEKTOPHOTO aHanu3a. Cucrema ypaBHeHUN MakcBeia.
Teopema eqMHCTBEHHOCTH pellieHUs1 ypaBHeHU MakcBesna. [I[puHuun 1BOMCTBEHHOCTH.
['paHnuHbIC YCIOBUS 1711 HOPMAJIBHBIX M TAHTCHIIUATbHBIX KOMIIOHEHT
AJIEKTpOMarHuTHOTro noJjisi. Bekrop Ymona-IloiiTunra. YpaBHeHnue 0anaHca MOIIHOCTH.
VYpaBHeHue OanaHca KOMIUIEKCHOW MOILTHOCTH. MeTo/ 3ama3AblBaloIuX MOTEHIIMAIOB.
N3nydeHne 3neMeHTapHbIX UCTOYHUKOB. TE€OpHs 3IEKTPOMArHUTHBIX MIJIOCKHX BOJIH.
[Tagenune mIOCKOM AIEKTPOMAarHUTHOM BOJIHBI HA TPAHULLy pas3zena AByX Cpell. YCIOBHUE
pacnpoCTpaHEeHUs AIEKTPOMATHUTHOM BOJIHBI B JIMHUU Iiepenayn. Pacripoctpanenue
AJEKTPOMATHUTHBIX BOJIH B MPSIMOYTOJIBHOM U KPYIJIOM BOJHOBOZE. JIMHNM KOHEUHON
bl KoadduruenT orpaxkenns. DKBUBAJICHTHBIC COTIPOTUBIICHUS JIMHUH TTEpEIavu.
Koakcuanbnsie muann nepenadn. [lomockoBelie muHun nepegaun. Pacnpoctpanenue
panuoBotH. [Ipocreiimme monenu paauorpacc. [lone uznyyaresns, NOIHITOrO HaJl 36€MHOU
NIOBEPXHOCTHIO. PactipocTpanenne paoOBOIH BHYTPH 3aHUIM U IIOMEIICHUH.
PacnpocTpanenue pagunoBoiiH B ropoae. MeToasl 1 cpeacTBa 3alUuThl OT
ANEKTPOMArHUTHBIX U3JTyYEHH.

2. Komnerenun odyuawierocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUNIUHBI

[Inanupyemsblie pe3yabTaTbl OCBOEHUS [Inanupyemsblie pe3yabTaThbl
OIT BO (xommnieTeH1un) 0o0Oy4YeHHUs 10 AUCITUTUTHHE

3HaeT: MEeTObI MPOBECHNS (PU3NIECKUX
MCCIIEIOBAaHNH, TEXHUYECKHE U TPOTPaMMHEIE
CpeAcCTBa, MPUMEHSEMbIE TIPU aHATTN3E
HIIEKTPOMAarHUTHBIX MOJIEH U BOJH

'YMeeT: CTI0Bb30BaTh METO/IbI TPOBEICHUS
(U3MYECKUX MCCIIETOBAHU, TEXHUIECKHE U
pOrpaMMHBIE CPEICTBA AJIS aHAJIN3a
HIIEKTPOMAarHUTHBIX MOJIEH TEXHUUECKUX CPENICTB
AQBTOMATH3UPOBAHHBIX CHCTEM

meeT MpakTUYECKHUil OTBIT: TIPUMEHEHHST METOANK
WCCIIEIOBAHUS DIIEKTPOMArHUTHBIX TOJIEH

[TIK-1 CriocobGen MozieTupoBaTh 3aluIleHHbIE
aBTOMAaTH3UPOBAHHBIE CUCTEMBI C 1IE€JIbI0 aHAIHM3a UX
ysi3BUMOCTEN 1 3((HEKTUBHOCTH CPEICTB U
CHoco00B 3aIUTHl HHPOPMAITUH

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepedens nociaeayOMMX AUCITUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

KonupoBanue nnpopmari B aBTOMaTU3UPOBAHHBIX
Her CUCTEMaXx YTMpaBICHHUS,
[{udposast 06paboTKa CUTHAJIOB B CHCTEMAax




obecrieueHns HHGHOPMAITMOHHON 0€30MacCHOCTH
AQBTOMAaTU3MPOBAHHBIX CUCTEM YTIPABJICHUS,
MeTopl HHTEIIEKTYaIbHOTO aHAJIN3a JTaHHBIX B
obecrnieueHnH HHPOPMAITMOHHOM O€30T1TaCHOCTH,
MareMaTu4ecKoe MOJIeTMPOBaHUE
WH(GOPMAIIMOHHBIX TOTOKOB U CHCTEM 3aIlUThI
UH(pOpMaIuy,
CoBpeMeHHbIE KHOepYTPO3bl B IPOMBIIIIEHHBIX U
KOPIOPAaTUBHBIX CUCTEMAaX aBTOMATH3AINH,
Kunbep6e30macHOCTh aBTOMAaTH3HPOBAHHBIX CHCTEM
yIpaBJIeHUs] TEXHOJIOTHUYECKUMU TPOIIECCaMH,
ABTOMaTH3UPOBAHHBIE CUCTEMBI yIIPABICHHUS,
[Tpou3BoACTBEHHAS MPAKTHKA (HAyYHO-
rccrenoBareabckas padora) (8 cemectp),
[IponsBoacTBeHHAs NpakTHKa (npeaauiuiomHast) (10
CeMecCTp)

Tpe60BaHI/IH K «BXOJAHBIM)» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTIINAH:
Her

4. O0béM 1 BUABI YUeOHOIl padoThI

OO6m1as TpyA0€MKOCTh JUCHUILUIUHBI cOcTaBseT S 3.€., 180 4., 92,5 4. KOHTaKTHOM

paboThI

PacnpeneneHHe o ceMeCcTpam

. Bcero B Jacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
6
O6m1ast Tpy10EMKOCTh AUCIIUTUIMHBI 180 180
AyoumopHvie 3auamusi: 80 80
Jlexuuu (JI) 32 32
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI
aynuTopHbIX 3aHsaTHi (I13) 32 32
Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 87,5 87,5
N3yuenue pasnena "MeTosz U CPEICTBA 3aLLUTHI OT 30 30
PJIEKTPOMArHUTHBIX U3JTyYEHH"
[ToaroroBka K NpakTUYECKUM 3aHATUAM 25 25
[ToaroroBka k 1aboparopHbIM paboTam 18 18
ITonroroBka K 3K3aMeHy 14,5 14.5
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 12,5 12,5
Bu koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMEH

5. Coneprkanue TUCHMIIMHBI

| N |

HanmenoBanune pa3aciioB AMCHUIIIIMHBI

|O6’beM ayTUTOPHBIX




pasnena

gacax

3aHATHI 110 BUJaM B

Bcero [JI|I13|JIP

Beenenue. TepMHUHOIOTHS TUCHUTIIMHBI, OCHOBHBIE MOHATHS U
ompeiesieHus1, cucTeMa eInHuI puznueckux BesmunH CU.

2 210

OpToroHanbHble CHCTEMBI KOOPIMHAT: JIEKapTOBasl, UJIMHAPUIECKas U
cepuyeckas. DJIeMEHThl BEKTOPHOTo aHanu3a. OCHOBHBIE OIEPATOPHI.
HHTerpabHbIe TEOPEMBI BEKTOPHOTO aHaim3a. Teopema OcTporpaackoro-
["aycca. Teopema Crokca. @opmynsl I'puHa.

Cucrema ypaBHeHui Makcseita. YpaBHeHus: MakcBesuia B
nuddepeHIManbHON U HHTErpanbHON Gpopme. Teopema eTUHCTBEHHOCTH 6 21 4
penieHust ypaBHeHU Makcsesuia. [IpyHINI [BONCTBEHHOCTH.

[ paHn4HbBIE YCIIOBUA 151 KOMIIOHEHT 3JIEKTpOMarauTHoro nosis. [losns,
3apsiibl ¥ TOKK Ha rpaHunax. [lIoBepXHOCTHBIHN 3apsia u ToK. BeiBoa popmyn
rPAaHUYHBIX YCIOBUM /1711 HOPMAJIbHBIX U TAHTE€HIIMATBHBIX KOMIIOHEHT 12 |4 4
PIIEKTpOMarHuTHoOro noist. Teopema Ymosa-IloliHTHHTA. YpaBHEHHE
OanaHca MOILTHOCTH.

MeTton KOMIUTEKCHBIX aMIuinTyd. Crucrema ypaBHeHH MakcBesia B
KOMIUIEKCHOU (opme. YpaBHEeHHE OalaHCa MOITHOCTH B KOMILJIEKCHOM
dbopme. MeTos 3ama3npIBalOIINX MOTCHIIMAIOB. BeKTOpHBIH
3arnasplBaroni noreHuman. CKaJspHbIN 3ara3bIBaOIINN NOTEHIMA.

12 4] 4

PacripocTpaHeHHe MIIOCKUX BOJIH B CPEZle C KOHEYHOM MPOBOAUMOCTBIO.
BonHoBbIe ypaBHEHUS ISl AJIeKTpoMarHuTHoro nods. [loctosHHble
pacripocTpaHeHus u 3atyxanus. Jluaun nepenaun. Kiaccuduxanus Tumnos 8 6 2
AIIEKTPOMArHUTHBIX BOJIH. YCJIOBHE PaclpOCTPAHEHUS BOJIH B JIMHUU
nepenaun. Kpurnueckas qyivHa BoaHsbl. J[1MHa BOJIHBI B JIMHUN NIEPEJayuy.

PacnipocTpaHeHne BOJIH B IPSIMOYTOJIbHOM BOJIHOBOJE. PactipocTpanenue
BOJIH B KPYIJIOM BOJIHOBO/IC. JIMHIM KOHEUHOW JITMHBI. DKBUBAJICHTHAS
muHus nepenadn. Koadduuuent orpaxenus. Koaddumuent crosueit
BOJTHBI. DKBUBAJICHTHBIE COIIPOTUBIICHUS JIMHUH TIEPEIayH.
HeonHopogHocTu B BosiHOBOsIaX. KoakcuasibHast TUHUS EpEaavH.
[10J10CKOBBIE JINHUM [TEpEayn.

Pacnipoctpanenue paanoBoiH. 3oHbl Openens. opmyna uieanbHON
paaunocsssu. [Ipocreiinme moxenu paguorpacc. [lone uznyqarens,
[MOJHATOTO HaJl 36MHOM OBEPXHOCTHIO. PacnipocTpaneHnne paJnuoBOIH 12 (6] 4
BHYTPU 3[aHUI U moMeleHnil. Pacnpoctpanenue pagioBoJIH B TOPOJIE.
MeTo/Ibl U CpEeACTBA 3aUTUTHI OT JEKTPOMArHUTHBIX U3TyYEHUH.

5.1. Jlekuun

No

JICKIUH|pa3aciia)

Ne

HanmenoBanue umm KpaTKO€ COACPIKAHUC JICKIIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Beenenue. TepMHUHOIOTMs JUCHUILIIMHBL, OCHOBHBIE TIOHSTHS U ONPEACIICHHUS.
DIIEMEHTHI BEKTOPHOTO aHAJN3a.

3akoH anexkTpoMarnutTHo nHaykuu dapanes. 3akon ['aycca. Teopema Amrepa.
3aKOH COXpaHECHHUs 3apsijia, ypaBHEHHE HenpepbIBHOCTH. CrcTeMa ypaBHEHHH
MakxcBerta. YpaBHeHuss MakcBeiuta B AuddepeHnnanbHoi 1 HHTErpaTbHOM
dhopmax.

FpaHI/ILIHBIC YCJI0BHUA. HOpMaJ'II)HBIe " TaHTCHIHAJIbHBIC KOMITIOHCHTHI
IJICKTPUYICCKOTIO0O U MArHUTHOT'O IOJICH.

Teopema YmoBa-IlolinTiHra. YpaBHeHue 6ajiaHca MOIIIHOCTH.

MeTon KOMILIEKCHBIX AMIUINUTYN. Cucrema ypaBHeHI/Iﬁ MakcBemia B KOMIUIEKCHOM

dbopme. YpaBHeHHEe OajaHCa MOIITHOCTH B KOMILJIEKCHOM opMme.




6 5 Merop 3ama3ablBatoIuX MTOTEHIUAIOB. BEKTOPHBIN 3ana3IbIBalOIUI TOTEHIIHAL. 1
CraJIapHbIN 3ana3/1bIBAIOIIMNA MOTEHIINA.

7 5 |Teopema equHCTBEHHOCTH ypaBHEeHUN Makcgeina. Teopema S5KBUBAJIEHTHOCTH. 1
DNIeMEHTAPHBIN NEKTPUUYECKUI n3TydaTenb. KOMIOHEHTHI AJIE€KTPOMAarHUTHOTO

8 S |mons 3nexTpuyeckoro uznydarens. bimkasas 3oHa. [IpomexxyTouHas 30Ha. 1
JlanbHss 30Ha.

9 5 DJIeMEHTAPHBIN MarHUTHBIN U3Tydareab. KOMIIOHEHTHI 3JIEKTPOMAarHUTHOTO TOJIst 1
MAarHUTHOTO U3iIyvarelis. DineMeHT [toirenca.

PacnipocTpaHeHne TIOCKUX BOJIH B CpeJie ¢ KOHEYHOM MTPOBOJIUMOCTHIO. BoTHOBBIE

10 6  |ypaBHEHHUS JUIS 3JIEKTpoMarHuTHOro noiis. [locrositHHas pacnpocTpaHeHus. 2
[locTostHHAs 3aTyXaHUs.

Jlunuu nepenaun. Kinaccudukaiysi TUIIOB 3JIEKTPOMarHUTHBIX BOJIH. YCIIOBHE

11 6  [pacmpocTpaHeHus BOJH B JIMHUM Nepeaadn. Kputuueckas nnuHa BoiHbI. J[nuHa 4
BOJIHBI B JIMHUU TIEPEIavH.

12 7  |PacnpocTpaHeHHEe BOJIH BOJHOBO/E. KpuTrnueckas [JMHa BOJIHBI B BOJTHOBOJIE. 2
Jlunuuy nepenayn KOHEYHOW JUTMHBI. DKBUBAJICHTHAS JIMHUS TIepeaavu.

13 7 Koadpdumment orpakenns. KoadpumueHT cTosueit BoHbI. DKBUBAJICHTHBIC 4
conpotuBieHusi. Heomnopoanoctu B BomHoBoax. KoakcuanbHast TMHUS TIepeaayu.
[lo10CcKOBBIE JIMHUM TTEpEAYn.

14 ] PacnipocTpanenue paaroBoiiH. 3oHbl Openens. DopMyna uaeanbHON pPagruoCBsI3HU. )
[Ipocreiime Mmonenu paguoTpacc.

15 8  |[lone uzmyuaresns, MOAHITOrO HaJ 3€MHOM MOBEPXHOCTHIO. 2

16 ] PacnipocTpaHeHue paavoBOIH BHYTPH 3,Z[aHI/II;/'I 151 HOMemeHI/IIEI. Monenn ’
PacIpOCTPAHEHUS PaIMOBOJIH BHYTPH 3/IaHUN U TTIOMEIIICHUM.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI
Ne Ne Koz-
HanmeHnoBaHMe WM KpaTKoOe COAEPKaHNE MMPAKTUYECKOTO 3aHATHUS, CEMUHApa BO
3aHATHA|pa3Iena)
4acoB
1 2 [OnemeHThl BEKTOPHOTO aHanu3a. OCHOBHBIE ONEPaTOPHI. 4
) 3 HHTerpanbHble TEOpEMBbl BEKTOpHOTO aHanu3a. Teopema Octporpaackoro-I aycca. 4
Teopema Crokca. @opmyisl [ puHa.
['panuunbie ycioBus. HopmanbHble U TaHTEHIIMATBHBIE KOMITOHEHTBI
3 4 |PIEKTpUYECKOTO U MarHUTHOTO nojei. Bekrop YmoBa—IlolinTrHTa. YpaBHEeHHE 4
GanmaHca MOIITHOCTH.

4 5 |DnemeHTapHBIN AEKTPUUECKUN U MATHUTHBIN U3Ty4yaTelu. 4
5 6 Pacnpocrpanenue miockux BoJiH. [TocTosiHHAs pacipoCTpaHEHUs U 3aTyXaHHUs. )
Kputnueckas ajinHa BOJTHBI B BOJTHOBOAAX. J|TMHA BOJTHBI B BOJTHOBOJIAX.

PacnpocTpanenne BOJIH 3JIEKTPUIECKOTO M MATHUTHOTO THIIOB B TIPSIMOYTOJIBHOM
6 7  [BomHOBOAE. PactpocTpaHeHue BOJIH 3JEKTPUYECKOTO U MarHUTHOTO TUIIOB B 4
KpPYTJIOM BOJIHOBOJIE.
7 7 CuiioBbI€ JIMHUM 3JIEKTPOMATrHUTHOTO MOJISl B IPSIMOYTOJIBHOM BOJIHOBOJIE. 4
CuI10BbI€ JIMHUU 3JIEKTPOMArHUTHOTO TOJISI B KPYIJIOM BOJTHOBO/IE.
8 7  [JIuHUM KOHEYHOU JJIMHBI. DKBUBAJICHTHBIE COTIPOTUBIICHHUS. 2
9 2 [Tose u3myuaresns, MOAHATOTO HaJ 3€MHOM TTOBEPXHOCTHIO. 30HBI DpeHes. 4
dopMmyia IpsIMON BUAUMOCTH.
5.3. JIaboparopHbie padoThI
Ne Ne . Koi-
HaumenoBanue nin kpaTkoe coaepkaHue J1abopaTopHOil paboThI
3aHATHA[pa3Iena] BO




qaCoB

TIJIOCKHX BOJIH. HCCJ’IG}I}’IOTC?I MOJIAPU3AIIUOHHBIC CBOMCTBA IIJIOCKUX
DJICKTPOMATrHUTHBIX BOJIH.

HOJ’I}IpI/BaI_II/I}I IJIOCKHX BOJIH. I/I3yqa}0Tc;1 THIIBI nonapmauﬂﬁ " pacCripoCTpaHCHUC

TIJIOCKHX BOJIH. I/ICCJICI[}’IOTCH MOJIAPU3AIIUOHHBIC CBOMCTBA IIJIOCKUX
DJICKTPOMATrHUTHBIX BOJIH.

HOH}IpI/IBaHI/I}I IJIOCKHUX BOJIH. I/I3yqa}0Tc;1 THIIBI HOHﬂpI/I3aHI/II>'I U pacCripoCTpaHCHUC

OTtpakeHue MI0CKUX BOJIH. M3ydaroTcst Teopus pacnpoCcTpaHeHUe TIOCKUX BOJIH,
3aKk0oH bproctepa. Hccnenyercs oTpaxeHne IIOCKUX AIEKTPOMAarHuTHBIX BOJIH OT
IpaHUIBI pa3zesnia cpell IUAIEKTPUK — BO3IyX. DKCIIEPUMEHTAIBHO ONpeesIeTcs
yron bprocrepa.

OTpakeHue MIOCKUX BOJH. V3yuaroTcst Teopus pacCpoCTpaHEHHE IIOCKUX BOJIH,
3akoH bproctepa. Mccnenayercs oTpakeHre TNIOCKUX 3JIEKTPOMAarHUTHBIX BOJIH OT
IpaHuULbl pa3zaesia Cpel] IUNIEKTPUK — BO31yX. DKCIIEPUMEHTAIIBHO ONPEEIIIeTCs
yron bprocrepa.

I/IsnyquI/Ie OJICMCHTAPHBIX UCTOYHHUKOB. dusznyecKre aHaJoru OJICMCHTAPHBIX
HCTOYHUKOB 3JICKTPOMArHUTHOT'O TTOJIA. 3KCHCpHMCHTaHLHO HUCCIICOAYIOTCSA
OCHOBHBIC TPUHIMIIBI U3JTYYCHUA BHGKTpOMaFHHTHOﬁ OHCPTUH.

I/I3J’Iy‘-IeHI/IC SJICMCHTAPHBIX NCTOYHHKOB. dusznyecKre aHaJIoru OJICMCHTAPHBIX
HCTOYHUKOB 3JICKTPOMATrHUTHOT'O T10JIA. 3KCHepI/IMeHTaHBHO HUCCIICAYIOTCSA
OCHOBHBIC TPUHIMWIIBI U3JTYYCHUA BHGKTPOMaFHHTHOﬁ OHCPIUH.

DJeKTpOMarHuTHBIE MOJISl B BOJTHOBOAAX. M3yuatoTcs cTpyKTypa
JIEKTPOMArHUTHOTI'O MOJISI B IPSIMOYTOJILHOM BOJIHOBOZE. Mccnemyercs
IEKTPOMArHUTHBIE ITOJISI B BOJIHOBOJIE € PA3JIMYHBIMU ITONIEPEUYHBIMU CEUEHUSAMU
Ha OCHOBE PELIEHUS KPAeBBIX 3a4a4 dIEKTPOANHAMUKH. DKCIIEPUMEHTAIBHO
OIIPENIEISAETCS JJIMHA BOJIHBI B BOJIHOBOJE.

DNEeKTPOMAarHUTHBIE TIOJIsl B BOJTHOBOAaX. M3yyatorcs cTpykTypa
JIEKTPOMArHUTHOTO IO B IPSIMOYTOJIBHOM BOJIHOBOZiE. Mccnenyercs
SJIEKTPOMArHUTHBIE TIOJIS1 B BOJJTHOBOJIE C PA3JIMYHBIMU MTONIEPEYHBIMU CEYEHUAMU
Ha OCHOBE PEIICHMS KPaeBbIX 3a/1a4 3JIEKTPOJIUHAMHUKU. DKCIIEPUMEHTAIBHO
ONPENEIISIETCA IJIMHA BOJHBI B BOJTHOBOJIE.

IloaroToBKa K 3alIuTe J'Ia60paT0pHBIX pa60T

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnucoxk nureparypsl (¢ yKkazaHUEM

[Honsux CPC pasernos, raB, CTpaHull) / cchuika Ha  (CemecTp

peECypC

Koi-
BO
JaCOB

M3yuenue pazgena "MeToasl U cpencTa Mocksa: Texnocdepa, 2021 — Kuaura 2 —
3alIUTHI OT AMEKTPOMarHuTHHIX u3inydeHuit" [2021. — 702 c. — ISBN 978-5-94836-606-

OYMJI, nomn. iut., 5, taBa 18, ¢.1416-1511.
benoyc, A.11. CBU-3nekTpoHUKa B CUCTEMAX
PATNOTIOKAIINN U CBSI3H: DHIIUKJIOTECINS: B 2
kaurax / A.W. benoyc, M.K. MepnaHos,
C.B. llIBegoB. — 3-e usn., ucnp. —

7. — Texct: aneKTpoHHbIH // JlaHs:
DIIEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
URL: https://e.lanbook.com/book/181221.
— Pexxum noctyna: [uist aBTopus.
[10JIb30BATEIICH.

30

OYMJI, ocH. nmut., 1, mapa 2, ¢.49-51, rmasa

[ToaroroBKa K MpakTUYECKUM 3aHATHSIM 3, ¢.52-67, rmasa 4, ¢.68-89, m1asa 5, ¢.90- 6

116, rmapa 6, ¢.126-195, rnapa 7, ¢.196-221,

25




rnaBa 10, ¢.503-514. DnekrpoarHamMuka u
pacrpocTpaHeHUE PaJMOBONIH: yueOHOEe
nocobue / JI.FO. Mypowmries, FO.T. 3bipsiHOB,
[1.A. ®entonun, O.A. benoycoB. — 2-¢ u3f.,
norn. — Cankr-IlerepOypr: Jlans, 2021. —
448 c. — ISBN 978-5-8114-1637-0. —
TekcT: 21eKTpOHHBIN // JIaHb : 2IeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/168682 . —
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6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTecTaluu

KoHTpomns kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrPaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYarOIUXCHl.

6.1. Kontpoabubie meponpusitust (KM)

Ne | Ce- Bun Ha3zsanue Makc. Yuu-
Bec [Topsinox HauKcneHus: 6amIoB
KM|mMecTp| KOHTpOJISL | KOHTPOJIBHOIO Oast ThIBa-




MEpOIPUATHUS

CTCA B

[TA

Texymnii
KOHTPOJIb

3ammura
nabopaTropHOM
pabots! 1

3ammTa 1a00paTopHO PabOTHI
OCYILECTBISAETCS MHIUBUIYAIBHO.
CryneHTOM TIpenocTaBiIsieTcs 0popMITCHHBIN
oT4€T. O1leHuBaeTCs KaueCTBO OPOPMIICHHUS,
MPaBUIHHOCTH BHIBOZIOB M OTBETHI HA
BOTIPOCHI (33]aI0TCS 2 BOIPOCa).

[Tpu olleHUBaHUHU PE3yIBTATOB MEPOTIPHUSTHS
MCTIONIb3yeTcs OaIbHO-PEUTHHTOBAS
crcTeMa OIICHUBAaHUS PE3yJIBTaTOB YIeOHOM
NesITeTIbHOCTH 00yyatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
OOmmii 6asT MpU OLIEHKE CKJIABIBACTCS U3
CIIEAYIONINX MOKa3aTese (3a KaKIyto
nmaboparopHyo padoTy):

- IPUBEJICHBI BCE U3MEPSEMBbIC
XapaKTEPUCTUKH U PACCUUTAHHBIE
napaMmeTpsl — 1 6an;

- BBIBOJIBI JIOTUYHBI 1 000CHOBaHBI — 1 Oam;
- ohopmiieHHE pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Gam;

- IPaBUJIBHBIN OTBET Ha OMH BOIpOC — |
Oanm.

MaxkcuMaabHOE KOJMYEeCTBO OaJIOB — 5.
BecoBoii k03¢ GuIeHT MeporpuaTus (3a
KaXTyto JaboparopHyto padory) — 1.

3ayTeHo: peUTHUHT 00yyarolerocs 3a
MepornpusiTie 6onblie Wi paseH 60 %.
He 3auTeHo: pedTHHT 00ydJaromnerocs 3a
Meponpusitiue MeHee 60 %

OK3aMCH|

Texymnii
KOHTPOJIb

3amura
naboparopHoOi
paboTs! 2

3amura 1abopaTopHON pabOThI
OCYIIECTBIISIETCS. MHIUBUIYaJBHO.
CtyneHToM npeaocTaBisieTcss opopMIIeHHBIN
oT4€T. O1IeHnBaeTCs KaueCTBO OPOPMIICHHS,
[PaBUIBHOCTH BHIBOZIOB M OTBETHI HA
BOIPOCHI (3aJaI0TCs 2 BOIPOCa).

[Tpu oLleHMBaHUU pe3yabTaTOB MEPOTIPHUSTUS
MCTIONB3yeTCs OaJUTbHO-PEUTHHTOBAS
crcTeMa OLICHUBAaHUs PEe3yJbTaToB yueOHOMH
nesaTenbHOCTH 00y4Jaromuxcs (yTBepKaeHa
nprka3oM pektopa ot 24.05.2019 r. Ne 179).
OOt 6ast mpu OIEHKE CKIIAILIBACTCS U3
CIIEYIOIINX MOKa3aTese (3a KakIyro
nmabopaTopHyto paboTy):

- IPUBEJICHBI BCE U3MEpsEMble
XapaKTEPUCTUKH U PACCUUTAHHBIC
napameTpsl — 1 Oa;

- BBIBOJbI JOTMYHBLI 1 000CHOBAHLI — 1 0a;
- oopmIIeHHEe pabOThl COOTBETCTBYET
TpeboBaHusAM — 1 Oa;

- IPaBUJIBHBIN OTBET Ha OJIMH Bompoc — 1
Oa.

MaxkcuMaabHOE KOJTM4eCTBO 0aioB — 5.

Becoroii ko durment meponpusitus (3a

OK3aMCH|




KaXIyro 1aboparopHyro padory) — 1.

3a4TeHO: pEUTHHT 00ydarolerocs 3a
MeporpusTHe 0oJbIie uik paseH 60 %.
He 3auTeHo: peTuHT 00y4aromerocs 3a
Meponpustre meHee 60 %

Texymnii
KOHTPOJIb

3amura
nabopaTropHOM
pabotsl 3

3ammTa 1a00paTopHO PabOTHI
OCYILECTBIISAETCS MHIUBUIYAIBHO.
CTyneHTOM TpeaocTaBiIsieTcs 0hopMITICHHBIN
oT4€T. O1leHnBaeTCs KaueCTBO OPOPMIICHHUS,
MPaBUIHHOCTH BHIBOJIOB M OTBETHI HA
BOTIPOCHI (33J]aI0TCs 2 BOIPOCa).

[Tpu orleHUBaHUHU PE3yIBTATOB MEPOTIPHUSITHS
MCTIONIb3yeTcs OaJUIbHO-PEUTHHTOBAS
crcTeMa OIICHUBAHUS PE3yJIBTaTOB YIeOHOM
esITeIbHOCTH 00yuatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
OOmmii 6asuT MpU OLIEHKE CKJIABIBACTCS U3
CIIEAYIONINX MOKa3aTese (3a KaKIyto
nmaboparopHyo padoTy):

- IPUBEJICHBI BCE U3MEPSEMBbIC
XapaKTEPUCTUKH U PACCUUTAHHBIE
napaMmeTpsl — 1 6an;

- BBIBOJIBI JIOTUYHBI 1 000CHOBaHBI — 1 Oam;
- ohopmiieHHE pabOTHl COOTBETCTBYET
TpeboBaHusM — 1 Gam;

- IPaBUJIBHBIN OTBET Ha OMH BONPOC — |
Oanm.

MaxkcuMaabHOE KOJMYEeCTBO OaJIOB — 5.
BecoBoii k03¢ GuIeHT MeporpusTus (3a
KaXTyto JaboparopHyto padory) — 1.

3ayTeHo: peUTHHT 00yyarolerocs 3a
MepornpusTHe 6osnblie Wi paseH 60 %.
He 3auTeHo: pedTHHT 00ydJaromnierocs 3a
Meponpusitiue MeHee 60 %

OK3aMCH|

Texymnii
KOHTPOJIb

3amura
naboparopHoi
pabots! 4

3amura 1abopaTopHON paboOTHI
OCYIIECTBIISICTCS. MHIUBUIYaJIBHO.
CtyneHToM npenocTaBisieTcss opopMIIeHHBIN
oT4€T. O1IeHnBaeTCs KaueCTBO OPOPMIICHHS,
[IPaBUIBHOCTH BHIBOZOB M OTBETHI HA
BOIPOCHI (3aJa10TCs 2 BOIPOCa).

[Tpu oLleHUBaHUU Pe3yabTaTOB MEPOTIPHUSTUS
MCTIONB3yeTCs OaJUTbHO-PEUTHHTOBAS
crcTeMa OLICHUBAaHUs PEe3yJbTaToB yueOHOMH
nesaTenbHOCTH 00ydaromuxcs (yTBepsKaeHa
nprka3oM pektopa ot 24.05.2019 . Ne 179).
OOt 6ast mpu OIEHKE CKIIAILIBACTCS U3
CIIEYIOIINX MOKa3aTese (3a KakIyro
nmabopaTopHyto paboTy):

- IPUBEJICHBI BCE U3MEpsEMble
XapaKTEPUCTUKH U PACCUUTAHHBIC
napameTpsl — 1 Oa;

- BBIBOJbI JOTMYHBLI 1 000CHOBAHLI — 1 0a;
- oopmIIeHHEe pabOThl COOTBETCTBYET

TpeboBaHusM — 1 Oa;
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- IpaBUJIbHBIN OTBET Ha OJIMH BONpocC — |
6an.

MaxkcumanbHOE KOJTMYeCTBO 0aioB — 5.
Becoroii ko durment meponpustus (3a
KaXIyro 1aboparopHyro padory) — 1.

3a4TeHO: pEUTHHT 00ydarolerocs 3a
MeporpusTHe 0oJbIie uin paseH 60 %.
He 3auTeHo: pelTuHT 00yJaromerocs 3a
Meponpustre meree 60 %

Texymui
KOHTPOJIb

PacueTHo-
rpaduveckas
pabora 1

[Iposepka PI'P ocymectBisercs no
OKOHYAaHUU U3yUYEHUS COOTBETCTBYIOLIETO
paznena qucuuruinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI M O)OPMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANYECKHUX YKa3aHUI
Ka(eapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCTIONIb3yeTcs OaUTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3yIbTaTOB yueOHOM
esITeTIbHOCTH 00yyatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncneHus 6ayijioB (3a KaKIyIo
pacu€THO-TpaduIecKyIo padboTy):

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEpHO — 3 Oasia;

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIUSIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaja;

- B pacu€THON U rpauyecKkoit yacTax ecTb
rpyOble 3aMeyaHusi, HO X0 BHITOJTHEHUS
BepeH — | Ga;

- paboTa He npecTaBiIeHa U COAECPKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOEe KOJIMYecTBO 0aioB — 3.
BecoBoii k03¢ GuIeHT MepornpusTus (3a
KKIyI0 pacuéTHO-Tpaduueckor paboTy) —
1.

OK3aMCH

Texymmin
KOHTPOJIb

PacueTHo-
rpadguveckas
pabora 2

[Iposepka PI'P ocymecrBusiercs no
OKOHYaHUU U3yUYEHUSI COOTBETCTBYIOLIETO
paznena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI U 0()OPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMUYECKUX YKa3aHHUH
kaeapsol.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCIIOJIB3Y€eTCs OaNIbHO-PEHTHHIOBAs
crcTeMa OLICHUBAaHUs PEe3yJIbTaToB yueOHOMH
nesaTenbHOCTH 00y4Jaromuxcs (yTBepKaeHa
nprka3oM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6aoB (3a KaKIylo
pacuéTHO-rpauvecKyro paboTy):

- pacuéTHas U rpaduueckast 4acTu
BBINOJIHEHBI BEpHO — 3 Oasa;

- pacuéTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO MIMEIOTCS] HEIOYETHI
HE BIMSIONINE HA KOHEUHBIH pe3ynbraT — 2

OK3aMCH




Oaia;

- B pacu€THOM 1 rpaduIecKoil 4acTsax eCcTh
FPYGBIC 3aMCYaHus, HO XOJ BBIIIOJIHCHUA
BepeH — 1 Gar;

- paboTa He MpeIcTaBIeHa UITH COACPIKUT
rpyobie ommOku — () 6asos.
MaxkcumaabHOE KOJTMYeCTBO 0amioB — 3.
Becoroii ko urment meponpusatus (3a
KXyt pacu€THo-rpaduyeckoii padboTy) —
1.

Texymui
KOHTPOJIb

PacueTHo-
rpaduveckas
pabora 3

[Iposepka PI'P ocymectBisercs no
OKOHYAaHUU U3yUYEHUS COOTBETCTBYIOLIETO
paznena qucuuruinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI M O)OPMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANYECKHUX YKa3aHUI
Ka(eapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCTIONIb3yeTcs OaUTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3yIbTaTOB yueOHOM
esITeTIbHOCTH 00yyatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncneHus 6ayijioB (3a KaKIyIo
pacu€THO-TpaduIecKyIo padboTy):

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEpHO — 3 Oasia;

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIUSIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaja;

- B pacu€THON U rpauyecKkoit yacTax ecTb
rpyOble 3aMeyaHusi, HO X0 BHITOJTHEHUS
BepeH — | Ga;

- paboTa He npecTaBiIeHa U COAECPKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOEe KOJIMYecTBO 0aioB — 3.
BecoBoii k03¢ GuIeHT MepornpusTus (3a
KKIyI0 pacuéTHO-Tpaduueckor paboTy) —
1.

OK3aMCH

Texymmin
KOHTPOJIb

PacueTHo-
rpadguveckas
pabora 4

[Iposepka PI'P ocymecrBusiercs no
OKOHYaHUU U3yUYEHUSI COOTBETCTBYIOLIETO
paznena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI U 0()OPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMUYECKUX YKa3aHHUH
kaeapsol.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCIIOJIB3Y€eTCs OaNIbHO-PEHTHHIOBAs
crcTeMa OLICHUBAaHUs PEe3yJIbTaToB yueOHOMH
nesaTenbHOCTH 00y4Jaromuxcs (yTBepKaeHa
nprka3oM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6aoB (3a KaKIylo
pacuéTHO-rpauvecKyro paboTy):

- pacuéTHas U rpaduueckast 4acTu
BBINOJIHEHBI BEpHO — 3 Oasa;

- pacuéTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO MIMEIOTCS] HEIOYETHI

HE BIMSIONINE HA KOHEUHBIH pe3ynbraT — 2

OK3aMCH




Oaia;

- B pacu€THOM 1 rpaduIecKoil 4acTsax eCcTh
FPYGBIC 3aMCYaHus, HO XOJ BBIIIOJIHCHUA
BepeH — 1 Gar;

- paboTa He MpeIcTaBIeHa UITH COACPIKUT
rpyobie ommOku — () 6asos.
MaxkcumaabHOE KOJTMYeCTBO 0amioB — 3.
Becoroii ko urment meponpusatus (3a
KXyt pacu€THo-rpaduyeckoii padboTy) —
1.

Texymui
KOHTPOJIb

PacueTHo-
rpaduveckas
pabora 5

[Iposepka PI'P ocymectBisercs no
OKOHYAaHUU U3yUYEHUS COOTBETCTBYIOLIETO
paznena qucuuruinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI M O)OPMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANYECKHUX YKa3aHUI
Ka(eapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCTIONIb3yeTcs OaUTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3yIbTaTOB yueOHOM
esITeTIbHOCTH 00yyatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncneHus 6ayijioB (3a KaKIyIo
pacu€THO-TpaduIecKyIo padboTy):

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEpHO — 3 Oasia;

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIUSIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaja;

- B pacu€THON U rpauyecKkoit yacTax ecTb
rpyOble 3aMeyaHusi, HO X0 BHITOJTHEHUS
BepeH — | Ga;

- paboTa He npecTaBiIeHa U COAECPKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOEe KOJIMYecTBO 0aioB — 3.
BecoBoii k03¢ GuIeHT MepornpusTus (3a
KKIyI0 pacuéTHO-Tpaduueckor paboTy) —
1.

OK3aMCH
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Texymmin
KOHTPOJIb

PacueTHo-
rpadguveckas
pabora 6

[Iposepka PI'P ocymecrBusiercs no
OKOHYaHUU U3yUYEHUSI COOTBETCTBYIOLIETO
paznena aucuuruinHbl. PI'P nomkHbI OBITH
BBITIOJTHEHBI U 0()OPMIIEHBI B COOTBETCTBHH C
TpeOOBAHUAMHU METOAMUYECKUX YKa3aHHUH
kaeapsol.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCIIOJIB3Y€eTCs OaNIbHO-PEHTHHIOBAs
crcTeMa OLICHUBAaHUs PEe3yJIbTaToB yueOHOMH
nesaTenbHOCTH 00y4Jaromuxcs (yTBepKaeHa
nprka3oM pektopa ot 24.05.2019 r. Ne 179).
Kputepun HauucieHus 6aoB (3a KaKIylo
pacuéTHO-rpauvecKyro paboTy):

- pacuéTHas U rpaduueckast 4acTu
BBINOJIHEHBI BEpHO — 3 Oasa;

- pacuéTHas U rpaduueckasi 4acTi
BBITIOJTHEHBI BEPHO, HO MIMEIOTCS] HEIOYETHI

HE BIMSIONINE HA KOHEUHBIH pe3ynbraT — 2

OK3aMCH




Oaia;

- B pacu€THOM 1 rpaduIecKoil 4acTsax eCcTh
FPYGBIC 3aMCYaHus, HO XOJ BBIIIOJIHCHUA
BepeH — 1 Gar;

- paboTa He MpeIcTaBIeHa UITH COACPIKUT
rpyobie ommOku — () 6asos.
MaxkcumaabHOE KOJTMYeCTBO 0amioB — 3.
Becoroii ko urment meponpusatus (3a
KXyt pacu€THo-rpaduyeckoii padboTy) —
1.

11

Texymui
KOHTPOJIb

PacueTHo-
rpaduveckas
pabora 7

[Iposepka PI'P ocymectBisercs no
OKOHYAaHUU U3yUYEHUS COOTBETCTBYIOLIETO
paznena qucuuruinabl. PI'P nomkHbI OBITH
BBITTOJIHEHBI M O)OPMIICHBI B COOTBETCTBUU C
TpeOOBaHUSIMU METOANYECKHUX YKa3aHUI
Ka(eapsl.

[Ipu onleHMBaHUM PE3YIBTATOB MEPOTIPUATHS
MCTIONIb3yeTcs OaUTbHO-PEUTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3yIbTaTOB yueOHOM
esITeTIbHOCTH 00yyatomuxcs (yTBepxKaeHa
npuka3zoM pextopa oT 24.05.2019 . Ne 179).
Kpurepun HauncneHus 6ayijioB (3a KaKIyIo
pacu€THO-TpaduIecKyIo padboTy):

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEpHO — 3 Oasia;

- pacu€THas U rpaduyeckas yacTu
BBITIOJTHEHBI BEPHO, HO UIMEIOTCS] HETOUETHI
HE BIUSIOIIME HA KOHEUHBINA pe3yabraT — 2
Oaja;

- B pacu€THON U rpauyecKkoit yacTax ecTb
rpyOble 3aMeyaHusi, HO X0 BHITOJTHEHUS
BepeH — | Ga;

- paboTa He npecTaBiIeHa U COAECPKUT
rpyObie ommbku — 0 6aios.
MaxkcumanbHOEe KOJIMYecTBO 0aioB — 3.
BecoBoii k03¢ GuIeHT MepornpusTus (3a
KKIyI0 pacuéTHO-Tpaduueckor paboTy) —
1.

OK3aMCH
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IIpome-
KyTOUHAas
aTTecTanus

DK3aMeH

KOHTpOJIBHBIE MEPOITPUATHS
[IPOMEKYTOUHON aTTecTalluy MPOBOJSATCS BO
BpeMs SK3aMeHa B (hopMe MUCbMEHHBIX
OTBETOB HA BOIIPOCHI, IPUBEIEHHBIE B
ounere. Ha sx3aMeHe MpoucXoauT
OlLIEHHBaHUE YYEOHOH 1eATeIbHOCTH
00y4aroIIMXCs 10 TUCIUIUIMHE Ha OCHOBE
[OJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-
PEUTUHIOBBIE MEPONPUATHS TEKYILETO
KOHTPOJISL M IPOMEKYTOUHOM aTTeCTaluu.
[1pu oLleHMBaHUU pe3yabTAaTOB yueOHOM

e TeNbHOCTH 00yYaroIIerocs 1no
TUCLIUIUIMHE UCTIONb3yeTcsl 0alIbHO-
pEHTHHIOBas CUCTEMA OLIEHUBAHUS
PE3yJIbTaToOB yUueOHOH NesTeTbHOCTH
oOyuarommxcs (yTBepKaeHa TPUKA30M
pektopa ot 24.05.2019 . Ne 179). Kpurepuu
oueHuBanus OtnnyHo: BenuunHa peiituHra

OK3aMCH




oOyuarorierocs mo aucuuruiuae §5...100 %.
Xopomio: BennunHa perituHra
oOyyarorerocs mo aucuuruiuae 75...84 %.
YnoBieTBOpUTENbHO: BennunHa perTuHra
oOyyarorierocs o aucuuruiaae 60...74 %.
HeynosnerBopurenbHo: Bennunna pedTruHra
oOyyarorerocs o aucuuruiuae 0...59 %.
Ha sKx3aMeHe 3a 0TBEThI HAYHUCIISAETCS:

5 6amnoB - 85-100% mpaBUIIBHBIX OTBETOB,;
4 Ganna - 75-84% npaBUIIbHBIX OTBETOB;

3 6amna - 60-74% npaBUIIBHBIX OTBETOB;

2 Oamnna - 40-59% npaBUIIbHBIX OTBETOB;

1 6amn - menee 40% NMpaBUIBHBIX OTBETOB;
0 6aIoB - CTY/IEHT He SIBIJICSA Ha K3aMeEH.
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bonyc

bonycHoe
3a/1aHue

- 10,75

CTyneHT nmpeacTaBiseT KOIMU TOKYMEHTOB,
MOATBEPIKIAIOIIKe OOeIy WK ydacTue B
MPEAMETHBIX OJIMMIIHAIaX M0 TeMaM
mucuUIUIMHEL [Ipy olleHMBaHUY PE3yNnbTaToB
MEPOTIPUSTHS UCTIONB3YETCsI OaIITHHO-
pelTHHTOBasE cCUCTeMa OLCHUBAHUS
PE3yIIbTaTOB yUeOHOH NesITeTbHOCTH
oOyuaronuxcst (yTBepKIeHa IpUKa3oM
pekTopa ot 24.05.2019 . Ne 179).
MaxkcuMaabHO BO3MOXHAsI BEJTMYUHA OOHYC-
peittunra +15%.

[Toka3zarenu 6G0HyC-peHTHHIa: y4acTHE B
OJIMMITA/IaX, KOHKYypCax, Hay9IHO-
MPAaKTUYECKUX KOH(PEPEHIUX, MyOIUKaluu
M0 TEMaTUKe TUCIUIUTHHEL JImdHOe
MPHU30BOE MECTO Ha OJIUMIIMAJIE, JUIJIOM
KOH(EpEeHIIMU HIH KOHKypca (110
TUCIIUTIIINHE ).

MakcuMalTbHBIN 0aiuT 3a 00HYCHOE 3a/1aHHe
- 15% ot o6meit onenku 3a kype. Eciu
BEJIMYMHA OOHYC-PEHTHHTA ITOJTyJaeTCsI
6onbire 15%, To 3HaUEHUE IPUPABHUBAETCS
MaKCUMaJIbHOMY 3HadueHHIO 15%.

Kpurepun olieHuBaHUSA

3auTeHO:

+15 % 3a mobeny B onmuMIuazae
MEXTyHapOITHOTO YPOBHSI;

+10 % 3a mobexy B oJIMMIIHAJIE POCCUHCKOTO
YPOBHSI,

+5 % 3a mo0eny B OMMMITHAIE
VHHBEPCUTETCKOTO YPOBHS;

+1 % 3a yyacTHe B OJMMITHAJIE.

He 3auteno: —

DK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlCHUBAHUSA

Bun
MPOMEXXYTOYHOM TIporeaypa MpOBeICHNS Kpurepun
P i’ P P P OLCHUBAHUA
aTTecTanuu
3K3aMeH KOHTpOHLHBIe MCPOIIPUATHA HpOMe)iCYTOqHOﬁ arrecraimuu B coorBeTcTBUU
MIPOBOJISITCS BO BpeMsI DK3aMeHa B (hopMe MMChbMEHHBIX OTBETOB Ha ¢ 1. 2.5, 2.6




BOIPOCHI, TpUBeAEHHBIE B OuieTe. Ha sx3aMeHne npoucxoauT
OIICHUBaHWE yUYeOHOM JESITEIBHOCTH 00YJIaArONTUXCS 110
JUCIUILTAHE Ha OCHOBE MOJIYYCHHBIX OIICHOK 32 KOHTPOJILHO-
PEUTHHIOBBIE MEPONPUATHS TEKYILIETO KOHTPOJIS U
MPOMEXKYTOYHOU arrectanuu. [Ipu olleHnBaHUY pe3ylIbTaToOB
y4eOHOH AEATETHHOCTH 00YUaIOImEerocsl Mo JUCITUTIIMHE
WCTIONB3YeTCsI 0aNTbHO-PEUTHHIOBAs CUCTEMA OIEHUBAHUS
PEe3YJIBTAaTOB YUEOHOM JesATeTbHOCTH 00yJaromuxcs (yTBepKacHa
npukazoM pexropa ot 24.05.2019 . Ne 179). Kpurepuu
orneHuBanusa O1inuaHo: Benmnunna peiiTuHra 00yJaromnierocs mno
nucuuruae 85...100 %. Xopomo: Bennunna pedtunra
oOyudaromierocs o qucuuruinae 75...84 %. Y1oBIeTBOPUTEIHHO:
Bennuuna peiitunra obydatonierocs no aucuuruinae 60...74 %.
HeynosnerBoputenpHo: Benuunna pedTuHTa 00y4aromerocs mo
nucuurune 0...59 %. Ha sx3amene 3a 0TBeThl HAYUCISIETCS: 5
6amioB - 85-100% npaBuibHBIX OTBETOB; 4 Oanna - 75-84%
MPaBWIBHBIX OTBETOB; 3 Oaia - 60-74% mpaBUIIBHBIX OTBETOB; 2
6amna - 40-59% npaBunbHBIX 0TBETOB; 1 6at - meHee 40%
MIPaBWIBHBIX OTBETOB; () 0AJIOB - CTY/ICHT HE SIBUICS HA YK3aMEH.

[lonoxxenus

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynbrarel 00yueHUs Mo KM
1{2]314(516(7(8(9{10]11|12|13
3HaeT: METObl MPOBENCHUS (PU3NUYECKUX HCCIIeI0OBAHUH,
[1K-1 TCXHAYCCKUC U IIPOrpaMMHBIC CPEACTBA, IPUMCHACMBIC IIPU A T
aHaJIN3€ JIEKTPOMAarHUTHBIX IOJIEW U BOJIH
'YMeeT: UCTI0Ib30BaTh METOAbI IPOBEACHUS (PU3NUECKUX
MK-1 MCCIIel0BaHMN I, TEXHHMECKHE M IPOTPaMMHEIE CPECTBA A Ll b e e e
aHaJIN3a AIEKTPOMArHUTHBIX MOJIEH TEXHUYECKHUX CPENICTB
ABTOMAaTU3MPOBAHHBIX CUCTEM
MK-1 MMeeT pakTUYECKUHN OIIBIT: [PMMEHEHHS METOMHK Ll b e e e
VCCIIE0BAHMS DJIEKTPOMATHUTHBIX ITOJIEHN
TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE 00ecredeHUe TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMUS
@) OCHOBHAs TUMepamypa:

[Tetpos, b. M. DnekTpoMHaAMUKa U PaCIPOCTPAHEHUE PATMOBOIH
VY4eb. mu1st By30B 110 HampasiieHUI0 "PannoTexHuka" u cenuaibHOCTIIM
"Pagmorexnuka", "Pagnodusuka u snexrponuka", "beiToBas pagroneKTpoH.
anmnaparypa" b. M. Iletpos. - 2-e n3n., ucnp. - M.: [ opssuasa nunns -Tenexom, 2003
Huxonbckuit, B. B. DnexkrpoaunamMuka 1 pacnipoCTpaHeHUE PaiuiOBOJIH
VYueb. nocobue aig paguoTeXH. CIell. BY30B. - 3-¢ U3/l., mepepad. u gom. - M.:
Hayxa, 19809. - 544 c. un.
backaxkos, C. . DnekrpoinHaMHKa ¥ paclipoCTpaHEHHE PAJUOBOIH
VYu4eb. nocobue i CTy[l. paAMOTEXH. CIell. By30B. - M.: Bricmas mikomna, 1992. -

1.

2.

3.

416 c. ui.

0) OononHUMENbHASL IUMePamypa.:




1. Mapkos, I'. T. DnexkTpoaHaMUKa U pacIpOCTPAHEHUE PAIMOBOJIH
VYu4eb. nocobue g paguoTexH. crell. By30B. - M.: CoBerckoe paauo, 1979. - 374 c.
uil.

2. IIumenos, FO. B. Texuuueckas aneKkTpoiuHaMuKa Y4uel. mocooue s
BY30B CBs3H M0 crnerraibHOCTIM 200900 - CeTu CBSI3U M CUCTEMBI KOMMYTAIIMU 1
ap. 10. B. Ilumenos, B. 1. Bonsman, A. . Mypasuos. - M.: Paauo u cBs3sb, 2000. -
536 c. un.

3.  ®anbkoBckuii, O. U. Texuuueckas anexkrpoauHamuka [ Tekct] yueOHUK
mu1st By30B O. U. @anbkoBekuid. - CII0. u ap.: Jlans, 2009. - 429, [1] c.

4.  @eitaman, P. [1. ®elinManoBcKHe JEeKIMU 10 (HU3uKe 3a1a4u U
yIpaXHEHUs ¢ OTBeTamMu U pemeHussMu P. @eiiaman, P. Jleliton, M. Canpc; 1on
o6mr. pen. A. I1. Jlepantoka. - M.: Mup, 1969. - 624 c. uept.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
1. Paamorexnwuka: exxemec. xxypH. / Poc. akajn. HayK, BXOJAUT B MEPEUYCHb
BAK.
2. PagmorexHHWKa U 3JIEKTPOHUKA: exeMec. )KypH. / Poc. akan. Hayk,
BXOJIUT B niepeueHb BAK.

2) MemoouuecKue yYKazaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1.  byxapun, B.A. DnekTpoauHaMuKa U pacpOCTPaHEHUE PATUOBOJIH:
yuebHoe nocodue / B.A. bByxapun, A.b. Xamumos. — Yenssounck: M3narenbckuit
uentp FOYpl'Y, 2010. - 71 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. byxapusn, B.A. DnekrpoguHaMHKa U pacIipoCTpaHEHHE PATUOBOJIH:

yaeOHoe nocodue / B.A. bByxapun, A.b. Xamumos. — YensaoOunck: M3narenbckuit
uentp FOYpl'Y, 2010. - 71 c.

DJIeKTPOHHAs Y4eOHO-MeTOANYeCKAas IOKYMEeHTaIl U

Her
[Tepeyenb MCMOIB3yEMOro MPOrPaMMHOTO OOECTICUCHHUS:

[—

. Microsoft-Office(6eccpouno)

2. Math Works-MATLAB, Simulink R2014b(6eccpouno)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza nanaeix BUHUTU PAH(Geccpouno)

8. MarepunajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

OcHoBHOE 000pyIOBaHKE, CTEHIBI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,

Bup 3anstuii | Ne ayn.
MIpelyCTAaHOBICHHOE MPOrpaMMHOE 00ecTIedeHIe, UCTIOIb3yeMOe AJIs




Pa3JIMIHBIX BUOOB 3aHITHI

1012

(36) KomribroTep, MPOEKIIMOHHBIH amnmnapar, HHTEpHET.

Jlexnnu

MynbTUMeINHHBIE OPTCPENCTBA, Ja00pPaTOPHBIE YCTAaHOBKH, reHeparop ['4-
107, reneparop 1'4-108, reneparop 1'4-109, reneparop ['4-76A, usmepurens
B8-6, usmepurens B8-7, usmepurens oTHOUIEHUH HanpsbkeHuit B8-6.

JlaGoparopusie |1014/2
3aHATHUS (30)




