MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b1.B./IB.01.01

(uHOeKc OUCYUunIuHbl)

PABOYASA ITPOI'PAMMA JTUCHUIIJIMHBI

MoaenupoBaHue CHCTEM JIeKTPOCHAOKEHUS

(HauMeHo8aHUe OUCYUNIUHDBL)

110 HAIIpaBJICHUTIO ITOATOTOBKHU
13.03.02 DnexTpodHepreTHKa 1 JEKTPOTEXHUKA

HaIpaBJIEHHOCTH (TIPOdUIIB)
DnexTpocHabKeHue

dopma 00ydeHus: OuHast
I'on Habopa: 2018
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Pacnpeneﬂeﬂue JaCoB JUCIHUILIMHBI IO ceMeCTPpaM

Cemectp 8
dopma KOHTPOJIsA 3a4eT Hroro
Bun 3ansiTuit
Jlexuyn 14 14
JlaGopaTopHble
[TpakTHueckue 28 28

PykoB0/ICTBO: KypcoBbie paboThl (poektsi) / PI'P

HpOMC)KYTO‘-IHaSI aTTeCTanus

KoHnrakTHas pabota 42 25 42 25
CamocTosTenpHas padora 65,75 65,75
KonTpoJib

Hroro 108 108




Pabouyto mporpammy coctaBui(u):
cTapiuii npenoaasatens, Haraes [[.A.
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Pabouas nporpamMma nucuuruinHbl coctaBieHa Ha ocHoBanuu @I'OC BO u yuebHoOTO Mm1ana
HaIlpaBJICHUA ITIOATOTOBKHU
13.03.02 DnekTpodHEPreTHKa U HJIEKTPOTEXHUKA

Cpok neiicTBus padoueii mporpaMMebl AMCUHUIIMHBI 10 «31» aBrycra 2022 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mporoxkon 3aceqanust Ne 2 o1 «12» cenrsops 2017 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lesnb 0CBOCHMSI TUCIUILIIMHBI — COPMHUPOBATH y OaKalaBpOB YMEHUS M HABBIKU CO3JJaHUS U
aHajIM3a MaTeMaTHYECKUX MoJienel; chopMHUpOBaTh 3HaHUS O GopMax MaTEMaTHUECKOTO OMMCAHUS

YCTAaHOBUBIIHXCA  PCKUMOB

JHEProCUCTEM,

criocobax

3aJaHusg  UCXOJHOW HMH(OpMaIUH,

AJIropuTMax peiicHus CUCTEM ypaBHeHHﬁ, AIIropuTMax peIiCHus ONITUMU3AlIMOHHBIX 3a1a4.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICI_[I/IHJII/IHLI U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
(((DI/IBI/IKa», «Bricmras MaTreéMaTHukay», «TCOpCTH‘ICCKHG OCHOBBEI 3JICKTPOTEXHHUKU), «:‘)J'ICKTpI/I‘ICCKI/Ie

MAIIIHEI,

«DQJIEKTPUYECKUI

MIPUBOJTY,

«DNEeKTpOMarHuTHbIE U

QJICKTPOMCXAHUYCCKHUC

MNEPEXOAHBIC ITPOUCCCHI B JICKTPOIHCPICTHYCCKHUX CUCTEMAX)).

HI/ICHI/IHHI/IHLI " IMPAKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ JAUCHHUITIIMHBI HeO6XO,I[I/IMO Kak

IpeIIIeCTBYIOIIEE:

<<3H€KTpOTeXHOJIOFI/ILI€CKI/IC YCTAaHOBKH ),

«CuctemMbl  3JIEKTPOCHA0XKEHUS

IMPOMBIIIJIICHHBIX HpeﬂHpHHTHﬁ», «CucreMsl 3HeKTp00Ha6)KeHI/I$I ropoaoB».

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U
KOHTPOJIHpYyeMbIe
KOMIIETEHIIUH
(K0 1 HAUMEHOBaHHE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeH U
(Ko ¥ HAMMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHmust

ITK-1 Crocoben
y4acTBOBAaTh B
POCKTHUPOBAHUU CHCTEM
AIEKTPOCHAOKEHUS
00BEKTOB

[TK-1.1 Bemomnsier coop
W aHaJIM3 JTaHHBIX IS
MPOSKTUPOBAHHUS CHCTEM
3IEKTPOCHAOKEHUS
00BEKTOB

3HaTh: OCHOBHBIE KOMITIBIOTCPHBIC
InporpaMmbl MOACTIUPOBAHUA
QJICKTPOIHCPICTUICCKUX 00BEKTOB U
CHUCTEM

YMeTh: UCTIOJIb30BAaTh TEXHOJIOTHUH
MOJIETTUPOBAHUS
ANEKTPOIHEPTETUUECKUX OOBEKTOB U
CHCTEM C LIEIbI0 IPOBEAECHUS
YUCJICHHBIX YKCIIEPUMEHTAIBHBIX
HUCCIIEIOBAaHUN

BrnaneTs: OCHOBHBIMU METO/IaMU U
TIpUEeMaMH HUCCIIEA0BATELCKON 1
MPaKTUYECKON paboThI B 00JaCTH
MOJICIIUPOBAHUS C TOMOIIBIO TTPOTPaMM
MathCAD u MatLab

[1K-3 Cnocoben
MPUMEHSTH 3HAHUE
0coOeHHOCTeH
XapaKTePUCTHUK DJIEMEHTOB
AIEKTPUYECKUX CETEM,
Croco00B MTPOU3BOJICTBA U
UCIIOJIb30BaHUs
NEKTPUYECKOU DHEPIUU B
npodeCCHOHATBHON
JeATETbHOCTH

[1K-3.4/IemoHCcTpUpYET
3HAaHUE COBPEMEHHBIX
MH(OPMALIMOHHBIX
TEXHOJIOTUH MPH pelICHUN
3a1a4 B
npodeccroHanbHOM
JeSTEeNbHOCTH

3HaTh: OCHOBHBIE METO/IbI 00Pa0OTKHU
9KCIIEPUMEHTAIBHBIX BEJINYNH

VYMeTh: IMPUMEHATE HOPMAaTUBHBIC
JIOKYMEHTBHI B CBOEH 001aCcTH,
o0OpabaTbIBaTh, aHATU3UPOBATH U
MPEJCTABIATH PE3YIbTaThl U3MEPEHUH,
OLICHMBATh JOCTOBEPHOCTH PELICHUH,
IIPUHUMAEMBIX 110 UX pe3yJIbTaTaM

Brnaners: HaBbIKamMu paboTHI €
MH(POPMAIIMOHHOMN TEXHUKOM




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbI TEKYLIET0

Bun N KOHTPOJIA
Mopyas (pa3aen) yueOHOM Ha"MeHOBamfe TEM SattiTHH Cemectp | O0bem, u.| baniabl| UHTEpaKkTHB, 4.| (HAaHMEHOBaHHE
(yuedoHOl padoTHI)
padoThI OLICHOYHOI'0
cpencrsa)
Paznen 1. Beenenue. Jlek. [Ipeamer w©  3agaunm  Kypca. 5) 2 - - Urorossiii TecT
HHcTpyMeHTalIbHBIE CPEACTBA OcHoOBHbIE TOJIOKEHUS Kypca.
MOJEIIUPOBAHUS. 1.1. Cucrembl KOMIBIOTEPHOU
matematuku (CKM).
1.2. OcHoBsl paboTsl ¢ CKM
MATLAB.
IIp. BBoaHoe 3ansTue ) 2 - - Otuer o
MPAaKTUYECKON
pabote
IIp. BBoaHoe 3ansTHe (IPOA0KEHUE) 5 2 - - Otuer o
MPAKTUYECKOU
abote
Paznen 2. OcHOBHEBIE dTANBI Jlexk. 2.1. IToctanoBka 3a1a4u 5 2 - - Utoroserii Tect
CO3JaHUsl MAaTEMaTUYECKON MOJEIUPOBAHUA. OcHOBHBIE
MOJIETH. CBEZICHHSI.
2.2 . ®usnueckas u
MareMaTuyeckas MOJIENH
00BEKTA.
2.3.Criocobpl  MaTeMaTH4eCKOIo
OMMCAaHUs  CTallMOHAPHBIX U
JTUHAMUYECKHUX CHCTEM.
2.4. TectupoBaHHe U IPOTHO3.
2.5.AcrieKTBI TPOBEPKHU
aJIeKBAaTHOCTU MOJIEIIH.
[Ip. Ornpenenenne 3KBUBAJIEHTHOTO 5 2 - - Otuer o
CONPOTUBIICHHS Pa3BETBIECHHOU MPaKTUYECKOMN
LIETIH C TIOMOIIIbIO0 KOMITBIOTEPHOU abote




®opMbI TEKYLIET0

[pELIECHUS] CUCTEM YPaBHEHUM.

JINHEWHBIX YPABHEHUM.
3.2.Metox oOpaTHOIl MaTpuULBL,

dbopmynsr Kpamepa.

3.3.Meronsr T'aycca, mnpocroin
uTepanuu u 3euens

3.4.Metoasl peuieHus
HEJIMHEHHBIX YPABHEHUM.
3.5.Meron 3eitnens.

3.6.Meroxn HeroToHa.

3.7. Metopl pelieHus
b depeHIIMATBHBIX YpaBHEHHI.
3.8. ITonsTue YHCIEHHOTO

peenus 3agaun Koy,

3.9. Meron Anamca.

3.10. Meroas!l Oiiniepa u PyHre-
Kyrra.

3.11. IlpumeHeHne

Bun N KOHTPOJIA
Mopyas (pa3aen) yueOHOM Ha"MeHOBamfe TEM SattiTHH Cemectp | O0bem, u.| Baniabl| UHTEpaKkTHB, 4.| (HAaUMEHOBaHHE
(yuedoHoOl padoThI)
padoThI OLICHOYHOI'0
cpencrsa)
Y MAaTEMATUYECKON MOJEIHN
IIp. OmnpeneneHne SKBUBAJIEHTHOTO 5 2 - - Otuer o
COIIPOTUBJICHHS PA3BETBICHHOU [MPAKTUYECKOU
L[EMH C TIOMOIIBI0 KOMITBIOTEPHOU pabote
Y MaTEMaTUYECKON MOJEIU
(mpooimKeHue)
IIp. Onpenenenne YKBUBAJIEHTHOTO ) 2 - - Otuer o
COIPOTUBIICHUS PA3BETBICHHOMN MPaKTUIECKON
LIETIH C TTIOMOIIbI0 KOMITBIOTEPHOU pabote
Y MaTeMaTUYeCKOil MoJenu
(mponoimkeHue)
Paznen 3. Yucnenusie metosl | Jlek. 3.1.MeTtonpl  pelieHUs CHUCTEM 5 2 - - Uroroselii Tect




®opMbI TEKYLIET0
Bun N KOHTPOJIA
Mopyas (pa3aen) yueOHOM Ha"MeHOBamfe TEM SattiTHH Cemectp | O0bem, u.| Baniabl| UHTEpaKkTHB, 4.| (HAaUMEHOBaHHE
(yuedoHoOl padoThI)
padoThI OLICHOYHOI'0
cpencrsa)
MaTeMaTUYeCKUX MaKETOB JIJIs
YUCJIEHHOTO PEUICHUSI CUCTEM
YpaBHEHUM.
Ilp. Pacuer TOkOB 1 HanpsKEHU B 5 2 - - Otuer o
JIEKTPUYECKOM e [IPaKTUYECKON
MIOCTOSIHHOTO TOKa C OMOUIBIO pabote
KOMIIBIOTEPHOU U
MaTeMaTUYeCKOU MOJENIH
IIp. Pacuer TOKOB 1 HanpsKEHUN B ) 2 - - Otuer o
3IEKTPUYECKOH e [PaKTUYECKON
MOCTOSIHHOTO TOKa C TTOMOIIBIO pabote
KOMITBIOTEPHOU U
MaTeMaTU4eCKON MOJEIHN
(mpopomkeHue)
IIp. Pacuer TOkOB 1 HanpsKEHUN B 5 2 - - Otuer o
AIEKTPUUYECKOM 1IenHn MPaKTUYECKON
MTOCTOSTHHOTO TOKa C TTOMOIIIBIO pabote
KOMIIBIOTEPHOU U
MaTeMaTUYEeCKON MOJEIHN
(mpopomkeHue)
Paznen 4. Marematuueckue | Jlek. 4.1. OOume cBeneHUst 0 cXxemax 5 2 - - Hroroseiii Tect
MOJICJIH YCTAaHOBUBIITUXCS 3aMEIICHHS.
[PEKUMOB IHEPTOCUCTEM U 4.2. ®opMBbI 3amUCU MapaMeTPOB
METOBI X PEIICHUS. AIEKTPUIECKUX CUCTEM.
4.3. O6mue ceneHus o opmax
MaTeMaTU4eCKOro OTIHICaHUS
YCTaHOBUBLIUXCS PEXKUMOB
SHEPrOCHUCTEM.




®opMbI TEKYLIET0

Bun N KOHTPOJIA
. | HammeHoBaHHWe TeM 3aHATHH
Monayab (pa3ae) yueOHoM N Cemectp | O0beM, u.| bajuibl| UHTEepakTHB, 4.| (HAaHUMEHOBaHUeE
padoThbI (yueonoii pagore1) OLICHOYHOI'0
cpencrsa)
Jlek. 4.4. Cuctembl ypaBHEHUN 5) 2 - - Uroroseiii Tect
Y3JI0BBIX HAIIPSKEHUN U METOJIbI
WX PEILICHHUS.
4.5. Cuctembl HETMHEWHBIX
ypaBHEHUH OajlaHCa MOIITHOCTH B
TPUTOHOMETPHUECKOH opme;
METO/bI UX PEIICHUS.
4.6.Crenenn cBOOOIBI
AJIEKTPUYECKUX CUCTEM.
[Ip. OrnpeneneHne 3KBUBAIIEHTHOTO 5 2 - - Otuer o
CONIPOTUBJICHHS PAa3BETBICHHOU [MPAKTUYECKOU
LIETIH, CO/IePKAIIECH peaKTUBHbIE pabote
3JIEMEHTHI C TIOMOIIBIO
KOMIIBIOTEPHOU U
MaTeMaTUYECKON MOJEIHN
I[Ip. Ornpeznenenne 3KBUBATIEHTHOTO 5 2 - - Otuer o
CONIPOTUBIICHHS Pa3BETBICHHOU MPAKTUYECKOU
LIETIH, CO/IepKAIIECH peaKTUBHbIE pabote
3JIEMEHTHI C TIOMOIIBIO
KOMIIBIOTEPHOM U
MaTeMaTU4ECKON MOJEIHN
(mpomomkeHue)
IIp. Onpenenenne 3KBUBAJIEHTHOTO 5 2 - - Otuer o
COMPOTHUBIICHUS PAa3BETBICHHOM PaKTUYECKON
LTI, COJIePIKAIICH peaKTUBHBIE pabote

9JIEMEHTHI C TOMOLIBIO
KOMITBIOTEPHOU U
MaTeMaTHYECKON MOJIENH
(mponpokeHue)




®opMbI TEKYLIET0

Bun N KOHTPOJIA
Mopyas (pa3aen) yueOHOM Ha"MeHOBamfe TEM SattiTHH Cemectp | O0beM, 4.| Bannbl| UHTEpakTuB, 4.| (HaMMEHOBaHHE
(yuedoHoOl padoThI)
padoThI OLICHOYHOI'0
cpencrsa)
Paznen 5. Ontumuzanuonssie |Jlek. 5.1. [TonsiTus n ycnoBus 5) 2 - - Uroroseiii Tect
METO/bI PELICHUS JIOKAJIBHOTO U II100aJIbHOTO
PHEPreTUYECKUX 3ajau. HKCTPEMYMOB (DYHKITHIA.
5.2. MaremaTtuueckas
(dhopMyMpoBKa 3a7a49 Ha
0e3yCIOBHBIN U OTHOCUTEIbHBIN
JKCTPEMYM.
5.3. Meton HeonpeeIeHHbIX
MHOHTeNen Jlarpanxka,
r€OMETPUYECKAsi HHTEePIIpeTalus
METOAA.
Jlek. 5.4. OCHOBHBIE SHEPIreTUUECKUE 5 2 - - Hroroseiii Tect
Hacocbl TOC.
5.5 IlocTaHoBKa 3agadu
ONTUMHU3ALMH PEKUMOB
9YHEPrOCUCTEM, METOJ PELICHHUS.
IIp. Pacuer TOkOB 1 HanpsKEHUN B 5 2 - - Otuer o
ANEKTPUYECKON Lienn [IPAKTUYECKON
IIEPEMEHHOT0 TOKAa C TOMOILBIO pabote
KOMIIBIOTEPHOM U
MaTE€MaTHYECKOW MOJEIIH
IIp. Pacuer TOKOB U HaNPsKCHUH B 5 2 - - Otuer o
JIEKTPUIECKOM 1NN MPAaKTUYECKOU
IIEPEMEHHOI0 TOKA C MTOMOLIBIO pabote
KOMITBIOTEPHOU U
MaTeMaTH4ECKON MOJIENH
(mpomomkeHue)
IIp. Pacuer TOKOB U HanpsKEHUN B 5 2 - - Otuer o
ANEKTPUYECKON LIenn IPAKTUYECKON




Monayab (pa3ae)

Bun
yueOHoM
padoThI

HanMeHoBanue TeM 3aHATHH
(yuedoHoOl padoThI)

Cemectp

Oo0Bem, 4.

Banabl

HNuTepakTus, 4.

®opMbI TEKYLIET0
KOHTPOJIA
(HauMeHOBaHMe
OLIEHOYHOT0
cpencrsa)

MEPEMEHHOT0 TOKa C TOMOIIbIO
KOMIIBIOTEPHOU 1
MaTeMaTUYECKON MOJEIHN
(mpooimKeHue)

pabote

CamMocToATeIbHOE U3YUYEHHE
TEOPETUYECKOI0 MaTepuaa o
y4eOHUKaM U Y4€OHBIM ITOCOOHSIM
C IIOATOTOBKOM K
IIPOMEXYTOUHOM aTTecTaluu

65,75

ITA

Craua 3auera

0,25

Hroro:

108




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

JUis  OLEeHKM 3HaHWM, YMEHMS M ypPOBHSI NPOPECCUOHATBHBIX KOMIIETEHLIUH,
IPUOOPETAEMBIX BBITYCKHUKOM B IIPOLIECCE W3YYEHHUs IUCLUUIUIMHBI «MoJenupoBaHue CHCTEM
3JIEKTPOCHAOKEHUA», UCIIOIb3YIOTCS TEXHOJIOIMU TPAAULIMOHHOTO 00yUeHUS:

® JICKIMHU C MCIIOJIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYI0BAHUS;

e JlpakTuyeckue 3aHATHSA C YCTHBIM OIPOCOM CTYIEHTOB M 3aKPEIUICHHEM TEOPETHYECKOIO
MaTepuaia; BBIIOJIHEHNE 3aJaHUsl B COOTBETCTBUM C MHCTPYKIMSAMM M METOIWYECKUMHU
YKa3aHUSAMH IIpenojaBaTelis, IoJyuYeHUE pe3ybTara;

e TpyNnoBas IUCKYCCHs IIO pe3ylbTaTaM JICKIMOHHBIX 3aHATUH W IO BONpOCAM IS
CaMOKOHTPOJIS IIPH 3alUTe J1a00paTOPHBIX padoT;

® [IPOBEACHUE PA3IMUHBIX (POPM CAMOCTOATEIBHOM pabOThI, KOTOPAst BKIIFOYAET MOJATOTOBKY K
JICKIIMOHHBIM U JIA00OPATOPHBIM 3aHATUSAM: KOHCIEKTHPOBAHHUE, MPOPAOOTKY KOHCIEKTa JIEKIUH,
JIOTIOJIHEHHE KOHCIIEKTa MaTepuajaMu W3 PEKOMEHIOBAaHHOM HOPMATHUBHOM, METOINYECKOM,
Hay4YHO-TEXHUYECKOU U CIIPAaBOYHOU JINTEPATYPHI.

6. MeToguyeckue yKkazaHusi 110 OCBOCHMIO 1M CHMIIJIMHbI

6.1. OOyuaromuMcsi He0OXOIMMO O3HAKOMHUTBHCS: C COJIepKaHHeM pabodell MporpaMMmbl
mucuuruiHbel (nanee — PILJ]), ¢ memsMu ®w 3agadamMu JUCHUIUIMHBL, €€ CBSI3SIMH C JIPYTHMH
JTUCIUIIMHAMU  00pa30BaTENbHON IMPOTrpaMMbl, METOJIWYECKUMHU pa3paboTKaMu 10 JaHHOU
JTVICIIATUTHHE.

6.2. MeTronnyeckue yka3aHus 10 MOATOTOBKE K JEKI[MOHHBIM 3aHATHSIM.

B xome nexkmuii paccMaTpuBarOTCS OCHOBHBIE TIOHSATHS TEM, CBS3aHHBIE C HUMH
TEOPETUUECKHE U MPAKTUYECKUE TMPOOIEMBI, JAIOTCS PEKOMEHIAIUH JJIsi CAMOCTOSTEILHON pabOThI
U TIOATOTOBKE K TMPAKTUYECKHM 3aHATUAM. [lodToMy wW3ydeHHe IUCHMIUIMHBI Tpelyer
CHUCTEMaTHYECKOI0 M IIOCJIEJOBATENIbHOTO HAKOIJIEHUs 3HAHWUM, CJIEJJ0BAaTEeNIbHO, IPOIYCKH
OTJENBHBIX TEM HE TMO3BOJIIOT TJIYOOKO OCBOUTH mpeameT. OOydaronumMcs HEO0OXO0auMO: Tepen
KaX/I0M JieKiue npocmarpuBarh pabouyio MporpaMMmy JUCHMILUIMHBI, €€ OCHOBHBIE BOIIPOCHI,
PEKOMEHAYEMYIO JIUTEpPaTypy, 4YTO IIO3BOJMT COKOHOMHUTb BpeMsi Ha OCBOEHHE TEMbl Ha
ayJUTOPHOM 3aHATUM; TMIepe]] OdYepeIHOW JieKuued HeoOXOAMMO IPOCMOTPETH/IOBTOPUTH
MaTepuaibl Tpeapaymel Jexnud. lIpu 3aTpyHEHUSX B BOCHPUATHH MaTepHaia CileayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. Meronnueckue yka3aHus M0 HOJrOTOBKE K MPAKTUYECKUM 3aHATHSIM.

B Xxoze mpakTuueckux 3aHATHH yriyOnsioTcs M 3aKpeIuIioTCs 3HaHHUSA O0YYaroluxcs 0
pAOy pacCMOTPEHHBIX Ha JIEKIUSAX BOMNPOCOB, 3HAHUI IO NMPOBEACHUIO AKCIEPUMEHTA, CHSATHUIO
noka3aHuii ¢ mpu6opoB. Ha maGopaTOpHBIX 3aHATUSAX Pa3BUBAIOTCS CIIOCOOHOCTH HCIOJIB30BATh
COBpEMEHHBIC HWH(MOPMAIIMOHHBIE TEXHOJOTWH, YIPaBIATh WHMOpMAIe ¢ TpUMEHEHHEM
NPUKIAJHBIX MPOTPaMM; HCIIOJIB30BaTh CETEBbIE KOMIBIOTEPHBIE TEXHOJOIMH, 0a3bl TaHHBIX M
MaKeThl MPHUKIAJAHBIX MPOAYKTOB. [IpM TOArOTOBKE K JAOOPAaTOPHBIM 3aHSATHSAM Ka)IbIid
00y4aronUics TOTKEH:

— U3YYHTh PEKOMEHIOBAHHYIO JTUTEPATYPY;

— U3Y4YUTh MaTepHabl JICKLINH;

— MOATOTOBUTH OTBETHI HA BCE BOTIPOCHI IO N3y9aeMOU TEME;

— MOATOTOBUTH U OOPMHUTH OTUET 110 JabopaTOpHOIl padoTe.

B mpomecce ToaAroToBkr K - JIaOOpATOPHBIM  3aHATHAM  OOy4alomuecss MOTYT
BOCIIOJIb30BaThCsI KOHCY/IbTALUSMU MTPETIO1aBaATEs.

6.4. CamocTosiTenbHasi paboTa BKIIOYAaeT B ceOsl BBHIIOJHEHUE PA3IMYHOTO pojia 3aJaHuil 1
CaMOCTOSITENIbHOE M3Y4YeHHE TEOPETHUYECKOI0 MaTepuaia 1Mo yueOHMKaM M y4eOHBIM MOCOOHSIM C
MOJATOTOBKOM K MPaKTUYECKUM 3aHATUSIM. KOHTPOIb caMOCTOSATENIbHON paboThl 00yJaromuXcsl Haj
IpOTrpaMMOIl Kypca OCYILECTBIISIETCSI B XOJ€ NMPAaKTUYECKUX 3aHATHH (YCTHBIM OIpOC, perieHue
3a/1a4, MyOJIMYHOE BBICTYIUICHHE C IOKJIAJ0M I10 BEIOpAaHHOH TeME, TECTHPOBAHHE).



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koa koHTpOIMpYyeMoOii KOMIIeTeHIM U HanmenoBanme
Cemectp
(WJIM ee 4acTH) OLIEHOYHOI0 CPeACTBA
8 IMK-1 (TTK-1.1) Bomnpocs! k 3auety Ne 1 — 52
ITpakTuyeckue pabotel Ne 1 — 4
8 [TK-3 (TTIK-3.4) Bomnpocs! k 3auety Ne | — 52
[IpakTuueckue padotel Ne 1 —4

7.2. TunoBble 3aJaHUs1 MM HHbIE MaTepPHAJIbl, He00X0AMMBIe VIl TEKYIIero KOHTPOJIA
7.2.1 llpakTHYecKkne padoThbI

e OrmnpezeneHne 3KBUBAJIEHTHOIO CONTPOTUBIIEHUS Pa3BETBIEHHOM LIEMU C TOMOILBIO
KOMIIBIOTEPHON U MaTeMaTU4YeCKON MOIEIN

e Pacuer TOKOB U HamlpsKEHUH B 3JEKTPUUECKOH LIENH MOCTOSHHOIO TOKA C TIOMOIIIBIO
KOMITbIOTEPHOM M MaTeMaTHYECKOM MoJ1eNnn

e OrmnpezeneHne 3KBUBAJIEHTHOIO COITPOTUBIICHUS Pa3BETBICHHOM LIEMH, coAepKallen
PEAKTHUBHBIE HJIEMEHTHI C TOMOILBIO KOMIIBIOTEPHON U MaTEMaTHUECKON Mo1enu

e Pacuer TOKOB U HalpsHKEHUH B SJICKTPUUECKOH LIENU NEPEMEHHOTO € TIOMOILIbIO
KOMIIBIOTEPHON U MaTeMaTU4YeCKON MOIEIN

KpaTkoe OIMMCAHHUE U PEIJIAMEHT BBIIMMOJTHCHUS
3a,Z[aHI/Ie BBITTOJIHACTCSA IHCbMCHHO. OI_[CHI/IBaeTCH IMPABUJIBHOCTL BBIINIOJIHCHUA 3aJaHUA U
KOJIMYCCTBO JOMYHICHHBIX MPH BBINTOJIHCHUHA 3alaHUA OmuOOK.

Kputepun onenkmn:

- OIICHKa <3GallUuIleHO0» BBICTABISETCA CTYJEHTY, €CJIHM BBINOJHEHO (u3nyeckoe
UCCIIEIOBaHNE Ha J1a0OpaTOPHOM CTEHJIE M CTYAEHT TPaMOTHO OTBETHJI MO TEOPETHYECKOH U
MPAKTUYECKON YaCTH MaTepuana;

- OLIEHKAa «He 3alUIIEeH0» BBICTaBISIETCS CTYACHTY, €CIM HE BBHITIOJHEHO (QHU3UYEcKoe
HCCJIeIOBaHNE Ha JJabOpaTOPHOM CTEHJE WM CTYJIEHT HErPaMOTHO OTBETUJI MO TEOPETUUYECKOU U
MPaKTUYECKOW YaCTH MaTepHaa;

7.2.2TUnoBbIe TECTOBbLIE 3aJaHUA

DJeKTpOIHEPreTHYECKast CHCTEMA 3TO:

e YacTh DSHEProCUCTEMBI, KOTOpas COCTOMT W3 DJJIEKTPOCTAHIIMM, >3JIEKTpOceTel U
NoTpedUTENEH SIEKTPOIHEPTHH, CBI3aHHBIX MEKAY COO0M

e DHEProcucTeMa, KoTopasi COCTOUT W3 TEIIOAIEKTPOCTAHIINMI, TEIJIO- U JEKTPOCETEeN U
NOTpeOHTENEH TEII0- U SJEKTPOIHEPTUH, CBSI3aHHBIX MEKIY COOOM

e Uacte »sHeprocucTeMbl, KOTOpas COCTOMT W3 TEIJIOLEHTpalu, TemjaoceTel U
NMoTpeOuTeNeH TeTuIa, CBI3aHHBIX MKy COO0M

e DiekTpuyeckas Ielb, COCTOSIIas W3 TeHeparopa, TpaHchopmaropa, JIOII wu
norpeouTenei

e UacTte »sHeprocucreMmbl, KOTOpas COCTOMT U3 TIeHepaTopa, TpaHchopMaTropa U
noTpedurtenei




Cy11ecTBYIOT CIIEIYIOIINE PEKUMBI SJIEKTPUUECKON CUCTEMBI:

e HopmanpHble yCTaHOBUBIIUECS, CTATUYECKUE, TUHAMUYECKHE

e HopwmanbHble YCTaHOBUBILHUECH, HOPMAaJIbHbIE IIEPEXOHBIE, aBapuiHbIE
YCTaHOBUBILUECS, I10CIICABAPUIHBIE YCTAHOBUBIINECS

e (Craruueckue, JMHAMUYECKUE; aBApUNHBIC, IEPEXOIHBIC

e ABapuliHble, J0aBapUIlHbIE YCTaHOBUBIINECS

e JlocTossHHBIE, IEPEMEHHBIE

[TapameTpbl pexruMa JIEKTPUUECKON CUCTEMBI:
I,U,P,Q,S, f

B,H,u

r,x,g,b,k,

R,L,C

Al,AU , A f

[TapameTpbl cUCTEMBI:
I,U, f
B,H,u
r,x,g,b,k,
P,Q,S
Al,AU A f

QHGMCHT, cxema 3aMCIICHUA KOTOpOro ITOKa3aHa Ha PUCYHKC, 9TO:

S D JG"

Peaktop

JInnus anexTponepenaun
Tpancdopmarop
Hcrounuk

Harpy3ska

DIeMeHT , cxema 3aMCIICHUA KOTOpOro ITOKa3aHa Ha PUCYHKE, 9TO:
r X
1

e Peaktop
e JluHus snexTponepegaun
e Tpancdopmarop



e ['eneparop
e Harpyska

9JI€MCHT, cxXeMa 3aMCIICHUA KOTOpPOro IIOKa3aHa

[ X I .
™ Tt ™ "

PeakTop

JInnus snexrponepenadn
Tpauchopmarop
Hcrounuk

Harpy3ska

Ha

PHUCYHKE,

Tounbie MeTOABI IJIS PCUICHUA CUCTEM JIMHEHHBIX aﬂre6panqec1<1/1x ypaBHCHI/II‘/'IZ

Mertobl XOp/I, CEKYIIUX,
MeTtoapl 3eiiens, mpocToi utepamnuu, SIkoou

Mertonapsl HproTOHA, KacaTenbHBIX
Meroast Pynre Kytra, Ditnepa

Merton 3eliens npuMeHsIeTCs Uil pEIIeHUs:

TpaHCLIEHACHTHBIX YpaBHEHUI

HenuneinpIx anreOpandeckux ypaBHEHUH

CucreM TMHEHHBIX aaredpanyecKux ypaBHEHUN
JuddepeHnmanbHbIX ypaBHEHUH EPBOro MopsiaKa
JuddepeHumanbHbIX ypaBHEHUH BTOPOTO MOPSIIKa

JlocTatounbie yCIOBHS CXOAUMOCTH MeToa 3eitaens mis pemenus CJIIAY:

maxzn: ol >1, m?xzn:‘aij‘>l,./2‘aij‘2 >1
! i=1
m:axz o<1, m?x;‘aij‘ﬂ, ,/Z‘aij‘z <1

n 2
maxZoc..>O,m?xZoc..>0, a..| >0

i=1

machx..<0,m?xZ_1:oc..<0, a. | <0

maxZocijzo,mJaxZn:(xijz Dol =0
i=1

PeieHus HEIMHEWHBIX YPAaBHEHUM COCTOUT U3 CIIEAYIOLIUX 3TAIOB:

e OrtneneHne KOpHEH, YTOUHEHUE KOPHEH

Metoasl Kpamepa, ["aycca, o6paTHoii MaTpuiibl, LU-paznoxenus

9TO:



YTO4uHEHHE KOPHEN, ONIPEACIIEHUE HA CXOAUMOCTh
Otnenenue KOpHEH, onpeeaeHue Ha CXOAUMOCTh
Ornpezenenne Ha CXOIUMOCTh

Haxoxaenne oTpeska riae CXoauThesl QyHKITUS

[l perieHust HEMMHEUHBIX YPAaBHEHUN TPUMEHSETCA CIEAYIOIIME METOBI:

3eligens, mpocTol urepauuu, Ikodu

Kpamepa, ["aycca, o6paTHoit matpuribl, LU-pasznoxeHus
bucekiuu, npoctoit utepanuii, HptoroHna, xop, CeKymmx
Pynre Kyrra, Diinepa

Knaccuueckuii, onepaTopHbIii

MGTO[I 6I/IC€KIII/II/I MPUMCHACTCA A1 PCIICHUA:

JuddepeHnanbHbIX YpaBHEHHHA
CucreM JIMHEWHBIX ypaBHEHUI
HenuHueliHbIX ypaBHEHUN
CucreM HEJIMHEWHBIX ypaBHEHUI
TpancriopTHOM 33124

Merton XOopa IpUMCEHACTCA IJIA PCUHICHUA:

CucreM JIMHEWHBIX ypaBHEHUI
JuddepeHnnanbHbIX ypaBHEHUH
TpancnopTHO 3a1a4n

HenuHelHbIX ypaBHEHUN

Cucrem nuddepeHaIbHbIX ypaBHEHUN

ToxnecTBeHHOE IpeoOpa3oBaHue X = (p( X) IIPUMEHSIETCS B METOJIE:

bucexnnn HeroTona
Xopnx

IIpocroi urepanuun
Cexymmx

I[OCT&TO‘IHOG YCII0BHUE CXOAUMOCTHU METOJa Hrrotona

f"(x)=0, f (x(o))+ f”(x(o)) >0

f"(x) =0, (x(o))+f”(x(°))<1

VYcoBus 3aBepLICHUS poIiecca UTEPaIHu:

x" _x®)> ¢

‘x(k”) _ x(")‘ - 0,001



ITo metrony xopa X

X(k+1) _ X(k) < e

X(k) _ X(k+1) <e

x" px<g

(k+1)
BBIYKCIISIETCS 10 (hOpPMYJIE:

k) _ (k) f( (k))

S )

(K1) _ f(x )
()

X(k+1) ( )

o g (") )(b—x(k))

(64D _ 3 (0 f(x") (¥ —x)

®dopmyna X(k+1) = (p(X(k)) HCIIONB3YETCS B METOJIE:

®opmyna X

Herorona-bpoitaena
Cexymmx

IIpocTeIx urepanun
Xopx

bucexknuu

b ! (x*)

) (X(k) - X(kfl)) UCIIOJIB3YETCS B METOJIE:

Hrrotona
Cexymumx

IIpocTeix urepanui
Xopa

bucexmuu

Jnst penieHrst CUCTEM HEJIMHEHHBIX YPABHEHUU MMPUMEHSIOTCS METO/IbI:

[Ipocroii urepamuii, 3eiigens, Hetorona, Hetotona-Padcona
bucekuuii, xopa, Hetorona-bpoiinena

Kpamepa, I'aycca, o6paTHO#t matpuibl, LUpa3znoxenus
Pynre Kyrra, Ditnepa



e Kinaccuueckuii, onepaTopHbIii

KpaTlcoe ONMMCaHUE U PEIJIAMEHT BbLINNOJTHCHUSA
3a,Z[aHI/I€ BBITIOJIHACTCSA IMTHCBbMCHHO. OI_IeHI/IBaeTCH IMPaBHUJIbHOCTb BBINIOJIHCHUA 3adaHUA U
KOJIMYCCTBO AOIMYHICHHBIX IIPH BBIIIOJIHCHUHA 3aJaHUA OIIIHOOK.

Kpurepun onenkn:

- OLICHKAa «3a4YTE€HO» BBICTABIISIETCS CTYAEHTY, €CIM CTYAEHT OTBETHJI OoJjbllleé 4eM Ha
IIOJIOBHHY BOIIPOCOB TECTA,

- OLIEHKA «HE 3a4TE€HO» - €CJIU CTYEHT OTBETUJI Ha IIOJIOBUHY WJIM MEHbIIIE BOIIPOCOB TECTA.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
JAUCHMILTUHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne
wn Bomnpocs! k 3a4ety
1 Mopnenuposanue. [lomobue sBienuit (abCOMOTHOE MOA00HE, TIOTHOE MOA00HNE, HETIOTHOE
" | mogoOue, npuOIMKEHHOE ITO00HUe).
5 Ouznyeckue Mojnenu. (HaTypalibHbIE, KBa3HMHATypalbHBIC, MacCIITa0HbIC, AHAIOTOBEIC

MOJICIIN).

3. | Maremaruueckas MOACIb (aHaJII/ITI/I‘-IeCKaSI, YHUCJICHHAas1, UMUTallMOHHAaA MOI{GJII/I).

OCHOBHBIE Tp€6OBaHI/I${ K MOACIIIM (a,[[eKBaTHOCTB, IMpOCTOTAa, IIOTCHUOUAIBHOCTD,

4 YHHUBEPCATbHOCTh, TOYHOCTh, 3KOHOMUYHOCTB).

5 Knaccugukanus marematnueckux mozeneil (CTpykTypHble MaTeMaTH4ecKHe MOJEIH,
" | GyHKIIMOHAJIbHBIE MATEMATUYECKHUE MOJIENIH).

5 brno4yno-uepapxuyeckuii MoAXoJ K HPOEKTHUPOBAHUIO Mojened (MUKpOYPOBEHbD,

MaKpOYPOBEHb, METAYPOBEHb ).

Jlenenne (QyHKIMOHAIBHBIX MaTEMaTHYECKHMX MOJEICH IO CIoco0y MpencTaBICHUs
7. | cBOICTB 00BeKTa (AHWIMTHYECKUE MAaTeMaTHUYeCKHEe MOJENH, aJITOPUTMUYECKHE
MaTeMaTUYECKHUEe MOJIEIN, UMUTAIMOHHBIE MATEMAaTHYECKHE MOJIEIIN).

[TpuHimnsl  MonenupoBaHusl  (MPUHLMI — MHOXECTBEHHOCTH  MOJENEH, MpHUHLUI
8. | nuadopMarOHHOMH JIOCTaTOYHOCTH, PUHLIUIT OCYIIIECTBUMOCTH, MIPUHLINII
arperupoBaHMsl, IPUHIUI TapaMEeTPU3ALIH).

9. | YcnoBusi, TOCTOMHCTBA, HEJIOCTATKH, IIPUMEPBI HATYPHOTO MOJICITMPOBAHUS

10. YCJ'IOBI/I}I, JAOCTOMHCTBA, HCAOCTATKH, ITPUMCPELI ITOJIYHATYPHOT'O MOACIINPOBAHUA

11. | Pa3uuua Mexay HaTYpHBIM U PU3NYECKUM MOJECINPOBAHUEM

12. YCJ'IOBI/I}I, AOCTOMHCTBA, HCAOCTATKH, ITPUMCPHI (I)PI?»PI‘IGCKOFO MOICIINPOBAHUSA

13. | O6nacTe MaTEMaTUYECKOTO MOJICIUPOBAHMSI.

14. | MaTemaTtuueckoe MOJEIMPOBAHHUE — KaK ATal JIPYTMX BUJOB MOAEINPOBAHUS

15. | MaremaTuueckoe MOJCIIMPOBAHUC — KAK CaMOCTOSITEIbHBIN BUI MOICIINPOBAHUA

16. | Pa3HOBUIHOCTH MAaTEMATUUYECKUX MOJEIIEN

17. | Vlepapxusi MaTeMaTHUYECKUX MOIEIeH

18. HOCTOI/IHCTBa, HCOOCTATKHU, IPUMCPBI MATEMATHUYCCKOI0O MOJCIUPOBAHUA

19 MMHATaLIMOHHOE  KOMIIBIOTEPHOE  MOJCIMPOBAaHUE  CIOXKHBIX  cucTeM. IIpumepsl
" | IPOrpaMMHBIX CpeJ] MUMUTAIMOHHOTO MOJEITUPOBAHMS

20. | Kpurepun 1mogo0wsi, onpeelsronne noo0us

21. | Cnoco0OsI onpenenenns kpurepres nogaoous. [IpeoOpa3zoBanus kputepues noao0us

22. | JIluneliHble U HEIMHEHHBIE TTO100MS

23. | Ilpumepsl KpUTEpUEB 1000 IEKTPUUYECKHX HIeTIei

24. | Tlpumepsl KpUTEPUEB MOTOOUS IIEKTPOMATHUTHBIX TOJEH

25. | Kpurepuu 351eKTpOAMHAMHYECKOT0 MoI00usI.

26. | YcioBus co3ganus Moene

27. | OueHka ageKBaTHOCTA MOJIETH

28. | O6paboTKa pe3yabTaTOB MOJEIMPOBAHUS

29. | OcHOBHBIE TaIbl MOJACITUPOBAHUS

30. | OCHOBHBIE METO/IbI pEIICHUS 3a/1a4 MOJICIUPOBAHUS

31. | BeruncnurenbHble METOIBI B MOACIIUPOBAHUHT

32. | IlorpentHocTy MOJICTUPOBAHMS




33. | Onenka o0yCIIOBIEHHOCTH BBIUUCIUTEIHLHON 33291
34. | KoHTpoab npaBMIILHOCTH MOJAEIH
35 Matpuynas ¢opma 3amMcu CUCTEM YpaBHEHUH, COCTaBIsIeMBbIX B  Ipoliecce

MOJICIIMPOBAHMS, BUJIbl MATPHII
36. | Merox oO6patHoii MaTpuIlsl, hopmyisl Kpamepa.
37. | Meron l'aycca.
38. | MeTroa nmpocToii UTepaIuu.
39. | Merox 3eiiaens s pelieHus CUCTEM JIMHCHHBIX YPaBHCHUM.
40. | Metopx 3eiinens A penieHus: CHCTEM HEITMHEHHBIX YPaBHEHHIA.
41. | Metox HeroToHa.
42. | Meron Diinepa.
43. | Merox Pynre-Kyrra.
44. | Cxemsl 3aMenieHus. POpMBbI 3aIMCH TAPAMETPOB JEKTPUUECKHUX CHCTEM.
45, | ®opMBI MaTEMATUYECKOTO OMMCAHHS YCTAHOBUBIINXCS PEKMMOB SHEPTOCHUCTEM.
46. | Cuctembl ypaBHEHUH Y3JIOBBIX HAPSDKEHUN M METOIBI X PEIICHUSI.
47, CucreMbl HEIMHENHBIX ypaBHEHUH OanaHca MOIIHOCTH B TPUTOHOMETPUYECKOH (popme;

METO/IbI UX PEHICHHUS.
48. | CtenieHr CBOOOIBI AJIEKTPUICCKUX CUCTEM.
49. | TloHsATHS U YCIOBUS JOKAJIBHOTO U II100aJIbHOTO SKCTPEMYMOB (DYHKIIUH.
50. | MaremaTndeckas popMyaupoBKa 3a/1a4 Ha O€3yCIOBHBIA U OTHOCHTEIBHBIA SKCTPEMYM.
51. | Meroja HeonpeAeICHHBIX MHOKUTENEH Jlarpanxka.
52. | IlocTaHoBKa 3a7jauu ONTHUMHU3AIMH PEKUMOB YHEPTOCUCTEM, METO]T PEIICHUSI.

7.3.2. Kputepuu u HOPpMbI OLEHKH

dopma
NnpoBeaeHust
Cemectp . Kputepun u HOpMBI OLIEHKHU
NPOMEKYTOYHOM
aTTecTaluu
8 3a4eT (YCTHO) OIIEHKA «3aYTEHO» BBICTABIISIETCS

oOyyaroriemycsi, eciu
00y4aroIUics N3TO0KUIT
«3a4TEHO MaTepuas rpaMOTHO, CO/ICpPIKaHKe
OTBETa COOTBETCTBYET
COZICPKaHMIO BOIIPOCA, TEMa
BOIIPOCA TIOJHOCTHIO PACKPhITA

OIIEHKA «HE 3aUTCHO»
BBICTaBJIsSIETCS 00yJaromemycs,
«HE 3aYTEHO» €CITM 00YJAOIINIICS HE PACKPBLT
coJiepKaHue BOIIpOca WU
OTKJIOHWJICS OT 33JJAHHOM TEMBI




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOH

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3nanus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HaumeHoBaHue
NPAaKTHKYM, JP.) 3EC
1 | AkcénosM.N. MoaenupoBaHue IEKTPOIPHUBOIA VYyebHoe nocobue 2017 9BC
«ZNANIUM.
COM»
2 | I'panoBB.M. KomnbrotepHoe MosienrpoBaHue VYuyebHoe nocobue 2018 9bC
«ZNANIUM.
COM»
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHMK, ydeOHOE KO'HH%CTEO B
HAY4HOI
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa uznanus oudbamorexe /
n/n MeTOoanYecKoe mocoome,
HaumenoBanue
NMPaKTHKYM, AP.) 3EC
1 | IllaranoB A.® MozenpoBaHne B 3JIEKTPOIHEPTETUKE yuebHoe rnocobue 2014 OBC «IPRbooks»
2 | I'ypuna U.A MonenupoBaHue INEKTPOTEXHUIECKUX | yIeOHO-METOIMYECKOe 2014 3BC «IPRbooks»
YCTPOMCTB nocobue
3 | Haraes JI.A. MonennpoBaHue cucteM MPaKTUKYM 2016 MeTtonnyeckuit
ANEKTPOCHAOKEHUS KaOWHET

Kadenpsl




8.3. IlepeueHb mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMALMOHHBIX CHPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBIH pecypc] : MyJIbTHAMCUUILIMHAPHAS pedepaTuBHas Oa3a
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxum goctyna : apps.webofknowledge.com.
— 3ari. ¢ 3KpaHa. — S3. pyc.,aHrui.;

— Scopus [DnekTponHbIii pecypc] : pedeparuBHas 0a3a nannbix. — Netherlands: Elsevier,
2004. — Pesxxum poctyma : SCOpPUS.com. — 3ari. ¢ skpana. — f3. pyc., aHri.;

— Elibrary [OnexrponHnsiii pecypc]| : HayuHas syeKTpoHHas Ombnmoreka. — Mocksa : HOB,
2000. — Pesxxum npocrtyna : elibrary.ru. — 3ari. ¢ 3xpana. — SI3. pyc., aHri.;

— Springer Link [DnexTponnsliii pecypc] : [0a3a manubix].— Switzerland: SpringerNature,
1842. — Pexxum noctyma : link.springer.com. — 3ari. ¢ skpana. — 5I3. aHri.;

— ScienceDirect [DnekTpoHHBIH pecypc] : KOJJICKIUS SJICKTPOHHBIX KHHUT H3aTCIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum moctyna : sciencedirect.com. — 3ari. ¢ skpaHa. —
SI3. aATN.;

— Cambridgeuniversitypress [DaekTpoHHbIi pecypc] : *KypHaabl uzaarenscTea. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pesxxum goctyna : cambridge.org. — 3ari. ¢ skpana. — 53, aHriL.;

— NEICON [DnekTpoHHbI# pecypc] : aJeKTpoHHas HHGOpMAIUs : apXUB HAYYHBIX JKYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum moctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHr.

8.4. IlepeyeHb MPOrpaMMHOI0 oOecnedYeHus

Ne Hanvenosamme TIO PexBU3UTEI ImmB?pa
n/n (nata, HOMep, CPOK AeHCTBHUA)
1 | Windows HoroBop Ne 690 ot 19.05.2015, cpok
JIeicTBUS — OeCCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpox

neiictBust — G6eccpouno; JloroBop Ne 727
or 20.07.2016, cpox  neWcTtBUS  —

6eccpouHo

3 | MathCAD Axt 1/m ot 21.07.2009r. (I'oc. KoHTpakt
Ne 487 ot 28.05.2009r.), cpok neicTBus -
06eccpovHO

4 | MATLAB & Simulink HoroBop Ne 652/2014 ot 07.07.2014r.,

CPOK JIEUCTBHS - 0€CCPOUHO

8.5. Onucanne MaTepuAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAUMOI JJs OCYIIeCTBJIEHHSA
00pa30BaTeIbLHOIO NMpouecca Mo JUCIUIIHHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0MHETOB, 1200PATOPHIi, MACTEPCKUX U

Ne Ap. 00BEKTOB /1JIsl NPOBEICHUS

n/m | NpPaKkTHYeCKUX U J1a00paTOPHbIX 3aHATHIA,
MOMELIEeHUH VI CAMOCTOATEILHOMN

padoThl 00yuaomuxcsi (HOMep ayJAUTOPHH)

ITepeyenb 0CHOBHOTO 000pYyAOBAHMA

YyeOHast ayTuTOpust AJIsl IPOBEICHHS Cronbl y4eHUYECKHE IBYXMECTHBIE
3aHATUHN JICKIIMOHHOTO THMA. YueOHas (MOHOOJIOK), CTOJT YYCHUYECKU

1 | @YAMTOpHS JULS NPOBEACHNA 3aHATUI TPEXMECTHBIH MOHOOJIOK, CTOJ
CEMHUHAPCKOTO THIA. Y4eOHas ayIuTOpHs VIS | TPENoAaBaTeIbCKHiA, CTYII
KYPCOBOTO IPOEKTUPOBAHNUS (BBIOJTHEHUS [IPENOABATENIbCKUH, JOCKA Ay AUTOpHAs

KYPCOBBIX paboT). YueOHast ayIuTOpust ISt (menoBas), kadeapa, SKpaH, TPOEKTOP,




n/n

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUs!
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0yuarmmxcsi (HOMep ayAUTOPHH)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

MIPOBEACHUS TPYNIOBBIX U UHANBUIYAIBHBIX
KOHCYJbTaIMi. Y4ueOHas ayTuTopus s
MIPOBEACHUS 3aHITHI TEKYIEro KOHTPOJIS U
POMEXKYTOUHOM arTecrarmu. (3-609)

IIponeccop, Kair3nu

Komnbrorepnsiii kiacc. [lomemnenue nis
CaMOCTOSITENILHOM paboThl. YueOHas
ayTUTOPHS ISl IPOBEIACHHUS 3aHATHIMA
CEMHUHAPCKOI0o TUIA. Y4YeOHast ayTuTOpUst ISt
KYPCOBOTO MPOEKTUPOBAHUS (BBIMOTHEHUS
KYpCOBBIX paboT). YueOHast ayuTOpHs s
MIPOBEICHUS TPYIIIOBBIX U MHIUBUIYaTbHBIX
KOHCYNbTAIMN. YueOHas ayaAuTopust IJist
MIPOBEJICHUS 3aHATUHN TEKYIIET0 KOHTPOJIS U
MPOMEXKYyTOUHOM aTTectanuu. Jlabopartopus
«udposoe MmonenupoBanue B
aneKTpodHepreTukey (9-601)

OkpaH, nipoektop, I1K, nByxmecTHbIE
MapThl, TPEXMECTHBIE CTOJIbI, CTYJbs
YUEHUYECKHUE, CTOJI I KOH(EPEHITHIA.

[ToMmeriieHne it CAaMOCTOSITEIIbHON pabOThI
cryaentos (I'-401)

CroJIbl y4EeHUUYECKHUE, CTYIIbS
yueHnudeckue, I1K ¢ BbIxoom B ceThb
WNHuTtepHer




