MUHMCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHMS POCCUNCKOM ®EJIEPALIMNA
(enepanpHOE rocyJapcTBEHHOE OIOXKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BbICLIEr0 00pa30BaHuUs
«TONBATTUHCKUHI TOCYIapCTBEHHBIN YHUBEPCUTET»

b1.B.11

(uHOeKc OUCYUNIUHbL)

PABOYAA ITPOI'PAMMA JUCHUIIVINHBI

MoaeaupoBaHue CHCTEM JIEKTPOCHAOKEHU S

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HATPABJICHUIO TIOJrTOTOBKU
13.03.02 DneKTpoIHEpreTHKa U AMEKTPOTEXHUKA

HaIpaBICHHOCTH (TIPodHIIbH)
OnekTpocHabXkeHne

dopma o0ydeHus: OUHAs
"o mabopa: 2020
O6mas Tpynoemkoctsb: 33E

Pacnpe)le.ﬂe}me aC0B JUCHUILIMHBI IO CeMeCTpaM

Cemectp 8
®opma KOHTPOJIA 3a4eT Hroro
Bun 3ansaruit
Jlexnuu 14 14
JlaGopaTopHbie
IIpakTHueckue 28 28

PykoBo1cTBO: KypcoBbie paboThl (mpoekTsl) / PI'P

ITpomexxyTouHast arrecranus

KonraktHas pabota 4225 4225
CamocrosiTenpHas padbora 65,75 65,75
KoHnTpoas

HTroro 108 108




Pabouyto mporpamMmy cocTaBuiI(H):
cTapiuii npenoaasarenb, Haraes [[.A.

(OoadicHOCmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

(OondxcHocmy, yuernoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

v OtcyrcrByer

Penensent

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma qucuMIUIMHEI coctaBieHa Ha ocHoBaHuu OI'OC BO u yuebHOTrO miiana
HAarpaBJIeHUS TOATOTOBKU
13.03.02 DnexTpoIHEepreTHKa U ANEKTPOTEXHUKA

Cpok aeiicTBus padoueil mporpaMMbl JMCUMILIMHBI 10 «31» aBrycra 2024 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsl
«DIIEKTPOCHAOKEHHE U DIIEKTPOTEXHUKA»

(mpotoko:n 3acenanus Ne 3 ot «26» centsiops 2019 r.).



1. Ileaib 0cBOEHUA TUCHUILIHHBI

Iesb 0cBOCHMSI JUCLUILIMHBI — COPMHUPOBATH y OaKalaBpOB YMEHUS M HAaBBIKH CO3IAHUS U
aHaM3a MaTeMaTHYECKUX MoJieNel; chOopMHUpPOBATh 3HAHUS O (POpMaxX MATEMaTHUYECKOTO OMMCAHUS
YCTQHOBUBIIMXCS PEXKHMMOB SHEProCHUCTEM, CIOCO0ax 3aJaHusl MCXOJHOM HMHMOpMAIMH,
ITOpUTMAax PEIICHUs] CUCTEM YPaBHEHUMH, AITOPUTMAX PELLIEHUS ONITUMHU3ALMOHHBIX 3a/1au.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUIMHBL M TPAaKTUKW, HAa OCBOCHHHM KOTOPBIX Oasupyercs JaHHas AUCHUILIMHA:
«Pusukay, «Bpicuiasg Matematuka», «TeopeTuueckue OCHOBBI AIEKTPOTEXHUKNY, «DIEKTPUUECKHUE
MalIUHb),  «OJEKTPUYECKUIl  NPUBOA», «OJIEKTPOMAarHUTHbIE U  3JIEKTPOMEXaHUYECKUE
IEPEeXOAHbIE ITPOLECCHI B AEKTPOIHEPIETUUECKUX CUCTEMAX .

JIMCUMIUTUHBL U TMPAKTUKH, JUISI KOTOPBIX OCBOEHUE JaHHOM MUCIUILUIMHBI HEOOXOIMMO Kak
MpealecTBytomee: «DJIEKTPOTEXHOJOTHUECKHE YCTaHOBKH», «CHCTEMBI 3IEKTPOCHAOKEHUS

IMPOMBIIIJIICHHBIX HpeI[HpI/ISITI/If/'I», «CucreMnbl 3J'IeKTp0CHa6)I(eHI/I$I ropoaoB».

3. Iliianupyembie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJINpYyeMble JOCTHKEHUS I[lnannpyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIH i o0yueHust

(Ko 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBaHUE)

[1K-1 Cnocoben
y4acTBOBATh B
NPOEKTUPOBAHUU CUCTEM
AIIEKTPOCHAOKEHUS
00BEKTOB

[TK-1.1 BemomnsieT coop
Y aHAJIM3 TaHHBIX JUIs
IIPOEKTUPOBAHUS CUCTEM
INEKTPOCHAOKEHHS
00BEKTOB

3HaTh: OCHOBHEIE KOMIIBIOTCPHBIC
pOrpamMMbl MOJEITUPOBAHUS
AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
CUCTEM

VYMeTh: UCTIOJIE30BaTh TEXHOJIOTHH
MOJIEJTUPOBAHUS
AJIEKTPOIHEPTETUIECKUX OOBEKTOB U
CUCTEM C LEJIbIO TPOBEACHUS
YUCJICHHBIX YKCIIEPUMEHTATBHBIX
HCCIEIOBaHUMN

Bnanerb: oCHOBHBIMU METOJAMH U
IPUEMaMHU UCCIIE0BATEIBCKON U
MIpaKTU4YEeCKON paboThI B 001aCTH

MOJCIIMPOBAHUS C TIOMOIIBIO TPOTpaMM

MathCAD u MatLab

[TK-3 Cnocoben
NPUMEHSTH 3HAHNE
0COOCHHOCTEM
XapaKTePUCTHUK DJIEMEHTOB
AIIEKTPUIECKUX CETEeH,
Croco0O0B MTPOU3BOJICTBA U
UCTIOJIb30BaHUS
ANEKTPUYECKON SHEPTUH B
npodecCuoHaNBHOM
JIESITSIIBHOCTH

[1K-3.4lemoHCcTpHpYET
3HaHHUE COBPEMEHHBIX
MH(POPMAaIMOHHBIX
TEXHOJIOTHI NPU PEILICHUH
3a/1a4 B
npodecCuoHATBHON
JESATEIbHOCTH

3HaTh: OCHOBHBIC METOAbI O6pa6OTKI/I
OKCIICPUMCHTAJIBHBIX BEJIMUYNH

YMeTh: IPUMEHATh HOPMATHUBHBIE
JIOKYMEHTHI B CBOEH 00J1acTH,
o0pabaThiBaTh, aHATH3UPOBATH U
MIPEJICTABIIATh PE3YJIbTaThl H3MEPEHUH,
OIICHUBATH JOCTOBEPHOCTH PEIICHHUIA,
TIPUHUMAEMBIX 10 MX Pe3yIbTaTaM

Bnanets: HaBbIKamMu paboTHI ¢
MH(OPMAIIMOHHON TEXHUKON




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Monyas (pa3aen) yueOHO¥ HaHMeHOBaHIfe TEM 3AHTHH Cemectp | O0bem, u.| Banabli| UHTEepakTHB, 4.| (HaUMeHOBaHHe
(y4eOHOM padoThI)
padoThI OLICHOYHOI'0
cpeacrsa)
Pasgen 1. Beenenue. Jlex. I[Ipenmer w  3agaum  Kypcea. 5 2 - - HtoroBelii TecT
NHcTpyMeHTaIbHBIEC CPEICTBA OcHOBHBIE TIOJIOKEHUS Kypca.
MOJIETIUPOBAHMS. 1.1. CucreMbl KOMIBIOTEPHON
matematuku (CKM).
1.2. OcHoBsl pabotsl ¢ CKM
MATLAB.
IIp. BBoanoe 3aHsaTHE 5 2 - - OtueT 0
[MPAKTUYECKOU
pabote
IIp. BBoaHoe 3ansTHE (TIPOOIKEHUE) 5 2 - - Otuer o
[IPaKTUYECKON
abore
Pazpgen 2. OcHOBHEBIE TaIlb JIek. 2.1. ITocTanoBka 3aJauM 5 2 - - Htorosslii Tect
CO3JaHNsI MaTEMaTHUYSCKOM MOJICIIUPOBAHUS. OcHOBHBIE
MO/ICITH. CBCICHHS.
2.2 . ®usndeckas n
MaTeMaThdecKas MOJIEITH
00BeKTa.
2.3.Croco0bl MaTeMaTH4YECKOTO
OTMHMCAHUsI  CTAIlMOHAPHBIX |
JTUHAMHYCCKUX CHCTEM.
2.4. TecTupoBaHHUE U MPOTHO3.
2.5.AcnexTsl IPOBEPKU
aJIEKBaTHOCTH MOJIEIIH.
IIp. Ornpenenenne SKBUBAIEHTHOTO 5 2 - - Otuer o
COMPOTHUBIICHUS PAa3BETBICHHOU MpPaKTUYECKON
1IETIH C TIOMOIIBI0 KOMITBIOTEPHOU abote




DopMBbI TEKYLLET0

[PCHICHUS CUCTCM ypaBHeHI/II\/’I.

JIMHEWHBIX YPABHEHUM.
3.2.Merox o00paTHON MaTpHIBL,

¢dopmyisl Kpamepa.

3.3.Meronst T'aycca, mnpocrtoit
uTepanuu u 3enaens

3.4.Metoabl pelieHus
HEJIMHEHUHBIX YPABHEHUMN.
3.5.Meton 3eligens.

3.6.Meron HeroToHa.

3.7. Meronsl penieHus
mudhepeHIMaTbHBIX YpaBHEHUI.
3.8. [TonsiTne YUCJIEHHOTO

pemenus 3anaun Komm.

3.9. Metox Amamca.

3.10. Metonsl Oiinepa u Pynre-
Kyrra.

3.11. IlpumeHenune

Bun . KOHTPOJIA
Monyas (pa3aen) yueOHO¥ HaHMeHOBaHIfe TeM satrtun Cemectp | O0bem, u.| banabli| UHTEepakTHB, 4.| (HaUMeHOBaHHeE
(yueOHOM padoThHI)
padoThI OLICHOYHOI'0
cpeacrsa)
Y MaTeMaTU4YeCKO MOJeNn
IIp. Onpenenenne YKBUBAJIEHTHOTO 5 2 - - Otuer o
COIIPOTUBIICHUS PA3BETBICHHOMN MPAKTUIECKON
LIETIH C TTIOMOIIbI0 KOMITBIOTEPHOU pabote
Y MaTeMaTU4YeCKOil MoJenu
(mpooimkeHue)
IIp. OrnpeneneHne 3KBUBATIEHTHOTO 5 2 - - Otuer o
CONIPOTUBJICHHS PA3BETBICHHOU [MPAKTUYECKOU
L[EMH C TIOMOIIBI0 KOMITBIOTEPHOU pabote
Y MaTEMaTUYECKON MOJEIN
(mpooimKeHne)
Pasznen 3. Yucnenusie MeToas! | JIex. 3.1.MeTtonpl  pelieHus CHUCTEM 5 2 - - HUtoroBrlii TecT




DopMBbI TEKYLLET0
Bun . KOHTPOJIA
Mopnyas (pa3nein) yueOHoit HaHMeHOBaHIfe TEM SARITHH Cemectp | O0beMm, 4.| Banibl| UHTEpakTuB, 4.| (HaMMeHOBaHHe
(yueOHOM padoThHI)
padoThI OLICHOYHOI'0
cpeacrsa)
MaTeMaTUYECKUX MaKeTOB [
YHUCJIEHHOT'O PEIIEHUS CUCTEM
YpaBHEHUH.
IIp. Pacuer TOKOB 1 HanpsKEHUN B 5 2 - - Otuer o
3IEKTPUYECKON 1enHn [PaKTUYECKON
MOCTOSIHHOTO TOKa C ITOMOIIBIO pabote
KOMITBIOTEPHOU U
MAaTEMaTUYECKON MOJEIHN
Ilp. Pacuer TOKOB 1 HanpsKEHU B 5 2 - - Otuer o
JIEKTPUYECKOM e [IPaKTUYECKON
MIOCTOSIHHOTO TOKa C OMOUIBIO pabote
KOMITBIOTEPHOU U
MaTeMaTH4ECKON MOJIENH
(mpooimkeHue)
IIp. Pacuer TOKOB U HaNpsiKEHUN B 5 2 - - Otuer o
JIEKTPUYECKON 1NN [IPaKTUYECKON
IIOCTOSIHHOTO TOKA C TIOMOIIIBIO pabote
KOMITBIOTEPHOU U
MaTeMaTH4ECKON MOJIENH
(mpooimkeHue)
Pa3nen 4. MatemaTrnueckue JIek. 4.1. O0mme cBemneHUs O cxeMax 5 2 - - HUtoroBerii TecT
MOJIETN YCTAaHOBUBILIUXCSI 3aMeLIEHUS.
[PEKUMOB YHEPTOCHCTEM U 4.2. ®opMBbl 3allUCH MapameTpoB
METO]Ibl UX PELICHMUS. INEKTPUYECKUX CUCTEM.
4.3. Obume cBegenust o popmax
MaTeMaTUu4ecKoro ONMCaHUSA
YCTaHOBUBILIUXCSI PEKUMOB
JHEPTrOCUCTEM.




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
. | HaumeHOBaHHe TeM 3aHATHH
Monyas (pa3aen) yueOHO¥ . Cemectp | O0bem, u.| banabli| UHTEepakTHB, 4.| (HaUMeHOBaHHeE
(yueOHOM padoThHI)
padoThI OLICHOYHOI'0
cpeacrsa)
Jlek. 4.4.Cuctemsl ypaBHEHU M 5 2 - - Hroroseiii Tect
Y3JIOBBIX HAINpPSKEHUH U METOAbI
UX PELLCHHUS.
4.5.Cuctemsl HEJTMHEHHBIX
ypaBHEeHU OanaHca MOIIHOCTH B
TPUTOHOMETPHUYECKOU dopwme;
METO/bl UX PELLICHHUS.
4.6.Ctenienu cBOOOBI
IIEKTPUUYECKUX CHCTEM.
IIp. Onpenenenne YKBUBAJIEHTHOTO 5 2 - - Otuer o
CONPOTHUBIICHUS Pa3BETBICHHOU [PaKTUYECKON
LIENH, cofiepKalllell peakTUBHbIE pabote
JJIEMEHTHI ¢ TOMOLIBIO
KOMITBIOTEPHOU U
MaTeMaTHYECKON MOJIENH
IIp. Onpenenenne YKBUBaJIEHTHOTO 5 2 - - Otuer o
COIIPOTHBIIEHUS PA3BETBICHHON [IPAKTUYECKON
LIENH, cofiepKalllell peaKTUBHbIE pabote
AJIEMEHTHI ¢ TOMOLIBIO
KOMITBIOTEPHOU U
MaTeMaTH4ECKON MOJIENH
(mpookeHue)
IIp. Onpenenenne YKBUBAJIEHTHOTO 5 2 - - Otuer o
CONPOTHUBIICHHS PAa3BETBICHHOU MPaKTUYECKOMN
LIENH, COEpKAILEl PEaKTUBHBIE pabote

3JIEMEHTHI C TOMOIIbIO
KOMIIBIOTEPHOU U
MaTeMaTHYECKOW MOJENH
(mponoikeHue)




DopMBbI TEKYLLET0

Bun . KOHTPOJIA
Mopnyas (pa3nein) yueOHoit HaHMeHOBaHIfe TEM SARITHH Cemectp | O0bem, u.| banabli| UHTEepakTHB, 4.| (HaUMeHOBaHHeE
(yueOHOM padoThHI)
padoThI OLICHOYHOI'0
cpeacrsa)
Pa3pgen 5. Ontumusanuonnsle |Jlek. 5.1.11ousatus u yCJIOBUA 5 2 - - HtoroBelii TecT
METO/bI PEIICHUS JOKaJbHOTO M TJI00AIBHOTO
SHEPreTUYECKHX 3a/1ay. IKCTPEMYMOB (DYHKIIHIA.
5.2 Maremaruueckas
(dbopMynupoBka 3a1a4 Ha
O€3yCIIOBHBIH M OTHOCHUTEIBHBII
3KCTPEMYM.
5.3. Meron HeonpeneaeHHbIX
MHOXHUTENEH Jlarpanixa,
FEOMETPUYECKasi HHTEpIpeTaIus
METOJA.
Jlek. 5.4. OcCHOBHBIE HHEPreTUYECKUE 5 2 - - Wrorossiii TecT
Hacocsl TOC.
5.5 IlocTraHoBKa 3amaun
ONTUMU3ALNH PEKUMOB
SHEPTOCUCTEM, METOJI PEIICHUSI.
IIp. Pacuer TOKOB U HaNpsKEHUN B 5 2 - - Otuer o
JIEKTPUYECKOM 1NN [IPaKTUYECKON
MEPEMEHHOT0 TOKa C TOMOILBIO pabote
KOMITBIOTEPHOU U
MaTeMaTU4eCKOW MOJIENIH
IIp. Pacuer TOKOB 1 HanpsKEHUN B 5 2 - - Ortuer o
AIEKTPUUYECKOH 1enHn PaKTUYECKON
MEPEMEHHOTO TOKa C TTOMOIIIBIO pabote
KOMIIBIOTEPHOU U
MaTeMaTUYECKON MOJEITHN
(mpomomkeHue)
IIp. Pacuer TOKOB U HaNPsKCHUH B 5 2 - - Otuer o
AJIEKTPUYECKON MPAKTUYECKOU




Monyas (pa3aen)

Bun
yueOHoit
padoThI

HaumeHnoBanue TeM 3aHATHI
(yueOHOM padoThHI)

Cemectp

O0beMm, u.

Banasl

HNHuTepakrus, 4.

DopMBbI TEKYLLET0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacrsa)

LENUIIEPEMEHHOI0 TOKA €
IIOMOILBI0 KOMITBIOTEPHOU U
MaTeMaTHYECKON MOJIENH
(mponoimkeHue)

padote

Cp.

CamocrosTenbHOE U3yYeHHE
TEOPETUYECKOTO MaTepraa mo
yuyeOHUKaM U y4eOHBIM TOCOOUSIM
C IOATOTOBKOM K
IIPOMEKYTOUHOM aTTecTallu

65,75

ITA

Cnaua 3auera

0,25

Hroro:

108




5. O0pa3oBaTebHbIE TEXHOJIOTHU

Jlisi  OIEeHKM 3HAaHWM, YMEHMS M ypPOBHSI NPOPECCHOHATBHBIX KOMIICTCHIIUH,
nproOpeTaeMbIX BBITYCKHMKOM B IIPOLECCE M3YyYEHHs AUCHUILUIMHBI «MoOAeIpoBaHUE CUCTEM
AIIEKTPOCHAOKEHHUS», UCTIONB3YIOTCS TEXHOJIOTUU TPAJAULMOHHOTO O0yUEHHUS:

® JICKIMHU C MCIIOJIB30BAaHUEM MYJIBTUMEIUHHOTO 000PYI0BAHUS;

e JlpakTuyeckue 3aHATHS C YCTHBIM OIPOCOM CTYIEHTOB M 3aKPEIUICHHEM TCOPETHYECKOIO
MaTepuaia; BBIIIOJIHEHUE 3aJaHUsl B COOTBETCTBUM C WHCTPYKUMSAMH U METOIUYECKUMHU
YKa3aHUAMH IIPENOoJaBaTells, I0Jy4YeHUE PE3yNbTaTa;

e TpyNnoBas IUCKYCCHsl IIO pe3yJbTaTaM JICKIMOHHBIX 3aHATUM W IO BOIpOCaM MJIs
CaMOKOHTPOJISI TIPH 3aIUTE JTa00PaTOPHBIX padoT;

® [IPOBEACHUE PA3IMUHBIX (POPM CAMOCTOATEIBHOM pabOThI, KOTOPAst BKIIFOYAET MOJATOTOBKY K
JEKIIMOHHBIM U J1a00OpaTOPHBIM 3aHATUSAM: KOHCIEKTHPOBAHUE, MPOPA0OTKY KOHCIEKTa JICKIUH,
JIOTIOJIHEHHE KOHCIIEKTa MAaTepHallaMd U3 PEKOMEHJIOBAHHOW HOPMAaTUBHOM, METOIUYECKOH,
HAy4YHO-TEXHUYECKOHN U CIIPaBOYHOU JINTEPATYPHI.

6. MeToauyeckne yKka3aHusi 10 OCBOCHUIO TUCHHMIIIUHBI

6.1. OOyuaromMcs HEOOXOAMMO O3HAKOMHTBHCS: C CO/AEpKaHHMeM paboueil mporpaMmbl
mucuuiuieel (nanee — PIIJI), ¢ memsaMu M 3agavamMu JMCLUIUIMHBL, €€ CBSI3AMH C JIPYTMMHU
JUCHUTUTMHAME  00pa30BaTeNbHONW IMPOrpaMMbl, METOAMYECKHMMH pa3padoTKaMy 10 JaHHOU
JUCLUTUIMHE.

6.2. Meronnyeckue yka3aHus 110 IOArOTOBKE K JEKI[MOHHBIM 3aHATHIM.

B xome nekuuil paccMaTpuBarOTCs OCHOBHbBIE IIOHSATHSL TEM, CBSI3aHHbIE C HUMH
TEOPETUYECKHE U MPAKTUYECKUE TPOOIEMBI, JAIOTCS PEKOMEHAIUH JJIsi CAMOCTOSTEIbHON pabOThI
U TOATrOTOBKE K IPaKTUYeCKMM 3aHATUsAM. [losToMy wu3ydyeHMe IUCLUIUIMHBL TpebyeT
CUCTEMATUYECKOT0 U IIOCIEA0BAaTEIbHOIO HAKOIUIEHUS 3HAHUM, CJEI0BATEbHO, IPOIYCKU
OTJENIBHBIX TEM HE IMO3BOJSAIOT IIYOOKO OCBOMTH npenMmer. OOydarouumcs HEeoOXOAUMO: IMepes
KOKIOW JIEKIMEeH IpocMaTpuBaTh pabodylo0 MporpaMMmy JUCIHIUIMHBI, €€ OCHOBHBIE BONPOCHI,
PEKOMEHIYEMYIO JINTEPATYPY, 4YTO IO3BOJIMT COKOHOMHUTb BPEMs Ha OCBOEHHE TEMBI Ha
ayIUTOPHOM 3aHSATHM; Tepe] OYepeHOM JIeKIMe HeoOXOIMMO NPOCMOTPETH/TIOBTOPUTH
MaTepuanbl Npeaplaymed Jekuud. llpm 3aTpyaHeHMsX B BOCHPUATHM Marepuaia ClIeayeT
00paTUTHCSI K OCHOBHBIM JINTEPATYPHBIM UCTOYHHKAM.

6.3. Meronnueckue yka3zaHus 10 IOJrOTOBKE K MPAKTUYECKUM 3aHATHAM.

B xone mpakTudeckux 3aHATUN YIIyOJSIOTCS M 3aKpEIUISIOTCS 3HAHUS O0yYaromuxcs 1o
pSAAYy pacCMOTPEHHBIX Ha JIEKIMSIX BOIPOCOB, 3HAHWM IO INPOBENEHUIO DKCIEPUMEHTA, CHATHUIO
noka3zaHuil ¢ mpuOopoB. Ha 1aGopaTOpHBIX 3aHATHAX PAa3BUBAIOTCA CIIOCOOHOCTU HCIOJIB30BaTh
COBpEMEHHble HH(OpPMAIMOHHBIE TEXHOJOIMH, YIpPaBIATh HH(POpPManuel ¢ NOpUMEHEHHEM
NPUKIAHBIX MPOTpaMM; HCIOJIb30BaTh CETEBbIE KOMIBIOTEPHbIE TEXHOJIOTMH, 0a3bl NAaHHBIX M
HaKeThl MPUKIAAHBIX MPOAYKTOB. I[Ipm mNOAroTOBKE K JAOOPAaTOPHBIM 3aHATHSAM  KaXJIbIid
00yJaronuics JOJKEH:

— U3y4UTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3Yy4UTh MaTepuabl JIEKIIH;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOM TEME;

— OATOTOBUTH M OPOPMHUTH OTUET 10 JIAOOPATOPHOU padoTe.

B mpomecce nmoAroToBKM K JAOOpAaTOPHBIM  3aHATHAM  OOy4aromiuecss MOTYT
BOCIIOJIb30BaThCSl KOHCYNIbTALUSMHU MTPEToiaBaTelis.

6.4. CamocrosTenbHas paboTa BKIIOYAET B c€0s BHINOJIHEHUE PA3JIMYHOTO poja 3aJaHuil U
CaMOCTOSITENIbHOE M3YYEHHE TEOPETHUECKOro MarepHualia o y4eOHHKaM U y4eOHBIM MOCOOUSIM C
MOJArOTOBKOM K NMPakTHYECKUM 3aHATHAM. KOHTpOJIb caMocTosTeNnbHONU paboThl 00yJaromuxcs Haj
IPOrpaMMOil Kypca OCYIIECTBISIETCSI B XOJA€ MPAaKTHUECKUX 3aHITHH (YCTHBIH OMpOC, pelieHue
3aja4, MyOJIUYHOE BBICTYIICHHE C IOKJIAJOM 10 BBIOpaHHOU TeMe, TECTUPOBAHHUE).



7. OneHOYHbBIE CPeACTBA

7.1. I1aciopT OLEHOYHBIX CPEICTB

Koa koHTpO/IMpYyeMOil KOMIIETeH MU HaumenoBanmue
Cemectp
(UJIM ee 4YacTH) OLIEHOYHOI'0 CPeJACTBA
8 ITK-1 (IIK-1.1) Bonpocwl k 3auemy Ne [ — 52
IIpakmuueckue pabomort No | — 4
8 [1K-3 (ITK-3.4) Bonpocut k 3auemy Ne [ — 52
IIpakxmuueckue pabomor No 1 — 4

7.2. TunoBble 3aJaHUA WJIH MHbIE MATEPHAJIbI, HE00XOAUMBbIE JJI TEKYIIEro KOHTPOJIs

7.2.1 IlpakTn4yeckne padoThl

e OrmnpezeneHne 3KBUBAJIEHTHOIO CONTPOTUBIIEHUS Pa3BETBIEHHOM LIEMU C TOMOILBIO
KOMITbIOTEPHOM M MaTeMaTHYECKOM MoJienu

e Pacuer TOKOB U HamlpsKEHUH B 3JEKTPUUECKOH LIENH MOCTOSHHOIO TOKA C TIOMOIIIBIO
KOMIIBIOTEPHON U MaTeMaTU4YeCKON MOJIETN

e OrmnpezeneHne 3KBUBAJIEHTHOIO COIIPOTUBIICHUS Pa3BETBICHHOM LIEMH, coAepKalen
PEAKTHUBHBIE HJIEMEHTHI C TOMOILBIO KOMIIBIOTEPHON U MaTEMaTHUECKON Mo1enu

e Pacuer TOKOB U HalpsHKEHUH B SJICKTPUUECKOH LIENU NEPEMEHHOTO € TIOMOILIBIO
KOMITbIOTEPHOM M MaTeMaTHYECKOM MoJienu

KpaTKOG OIMMCAHHUE U PEIrJAaMEHT BBINNOJHCHUSA
3aHaHI/I€ BBITTIOJIHACTCSA ITHCHbMCHHO. OIIGHI/IB&GTC?I MMPaBHUJIILHOCTL BBLINIOJIHCHUA 3aJaHUsA U
KOJIMYCCTBO AOIMYHICHHBIX MPH BBITIOJIHCHUH 3alaHUA OIINOOK.

Kpurepun oueHku:

- OIEHKa «3alIMIIEH0» BBICTABISETCA CTYIEHTY, €CIIM BBIIOJHEHO (U3NYECKOE
UCCIIeIOBaHNE Ha Ja0OpaTOPHOM CTEHJE U CTYAEHT I'PAaMOTHO OTBETHJI IO TEOPETHUYECKOW MU
[IPaKTUYECKON YaCTU MaTepUaa;

- OLICHKAa «HEe 3aLIUIIEHO0» BBICTABIIAETCS CTYAEHTY, €CIU HE BBIIOIHEHO (U3UYECKOE
UCCIIEIOBaHME Ha JIAOOPATOPHOM CTEHJIE WJIM CTYAEHT HErpaMOTHO OTBETHJI MO TEOPETHUYECKOU U
IIPaKTUYECKON YaCTU MaTepHaa;

7.2.2TunoBbie TECTOBBIE 3aJaAHUA

DNEKTPOIHEPreTUUECKAs CUCTEMA ITO:

e UYacte »sHeprocucrteMbl, KOTOpas COCTOMT W3 JJEKTPOCTAHIMM, JJIEKTpoceTed U
MOTpeOUTENEH IEKTPOIHEPTUH, CBSI3aHHBIX MEXKIY COOOM

e DHEProcucTeMa, KoTopasi COCTOUT W3 TEIUIOAJIEKTPOCTAHIINM, TEIUIO- U JIEKTPOCETEeN U
MOTpeOUTEeNeH TETUIO- U DJIEKTPOIHEPTUHN, CBSI3aHHBIX MEXKIY COOOM

e Uacte »sHeprocucTeMbl, KOTOpas COCTOMT W3 TEIJIOLEHTpalu, TemjaoceTel U
noTpeduTeneil Tera, CBI3aHHBIX MEXKIY COO00M

e DiekTpuyeckas IIelb, COCTOsIIas M3 TeHeparopa, TpaHchopmaropa, JIOII wu
norpedureneit

e UacTte oHeprocucreMmbl, KOTOpas COCTOMT U3 TIeHepaTopa, TpaHcdopMaropa U
norpeouTenei




Cy11ecTBYIOT CIIEIYIOIINE PEKUMBI SJIEKTPUUECKON CUCTEMBI:

e HopMmanbHbIE yCTaHOBUBILMECS, CTATUYECKUE, TUHAMUYECKUE

e HopwmanbHble YCTaHOBUBILHUECH, HOPMaJIbHBIE IIEPEXOIHBIE, aBapuiHbIC
YCTaHOBUBILIHUECS, I10CJICaBAPUIHBIE YCTAaHOBUBLINECS

e (Craruueckue, JMHAMUYECKUE; aBApUNHBIC, IEPEXOIHBIC

e ABapuliHble, J0aBapUIlHbIE YCTaHOBUBIINECS

e IlocrosHHBIE, IEPEMEHHBIE

[TapameTpsl peKuMa EKTPUICCKON CUCTEMBI:
1,U,P,QO,S,f

B,H,u

r,x,g,b, k.

R,L,C

AL, AU,Af

[TapameTpbl CHCTEMBI:
LU, f
B,H,n
r,x,g,b, k.
P,0O,S
AL, AU,Af

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

S DIG

Peakrop

JIunus snexrponepenadu
Tpancdopmarop
Hcrounuk

Harpyska

—/

DjeMeHT, cxema 3aMeICHUS KOTOpPOTO MoKa3aHa Ha pHCYHKE, 3TO:
r b9
|

0=

e Peakrtop
e JluHus snexTponepegaun
e Tpancdopmarop



e ['eneparop
e Harpyska

DnemeHT, cxema 3aMeIleHHs KOTOPOTO II0Ka3aHa Ha pHCYHKE,

r_ X r X_
] i | n H

Peakrop

JInnus snexrponepenadn
Tpauchopmarop
Hcrounuk

Harpyska

Tounbie MeTOABI IJIS PCUICHUA CUCTEM JIMHEHHBIX aﬂre6pa1/1qec1<I/IX ypaBHeHHfII

e MeTo1bI XOp, CEKYIIHX,

e Metoub! 3eiiens, IpoCcTol uTepamnuu, SIkoou

e Meronsl Kpamepa, ['aycca, o6patnoit matpuiisl, LU-pa3noxeHus
e Meroabsl HeroTOHA, KacaTenbHBIX

e Merons! Pynre Kyrra, Diinepa

Merton 3eliens npuMeHsIeTCs Uil pEIIeHUs:
TpaHCLIEHAEHTHBIX YPAaBHEHUN

HenuneinpIx anreOpandeckux ypaBHEHUH

CucreM IMHEHHBIX anredpanyecKux ypaBHEHUN
JuddepeHnmanbHbIX ypaBHEHUH EPBOro MopsiaKa
JuddepeHunanbHbpIX ypaBHEHUM BTOPOTO MOpsKa

JlocTatounbie yCIOBHS CXOAUMOCTH MeToa 3eitaens mis pemenus CJIIAY:

maxz a,; >1,max’2‘aij‘>1, Z‘ocl.j‘z > 1
=

maxZocij <1,maxi‘ocl.j‘<1, Z‘a..
=

n
maXZoc..>O,maXZoc..>O, a..| >0
=

<1

ik

n
maxZoc..<O,maxZa..<0, a.| <0
=

n
maxZoc..zo,maxZa..z , o..| =0
=

Pelienust HEMMHEMHBIX YpPaBHEHUN COCTOUT U3 CIECAYIOIIMX 3TAMOB:
e OrtaeneHue KOpHEH, yTOUHEHHE KOPHEN

9TO:



e VYTOYHEHHE KOPHEH, ONIPEACIICHUE HA CXOAUMOCTh
e OtaeneHne KOpHEW, ONPEEICHUE Ha CXOAUMOCTb
e OmnpeneneHre Ha CXOIUMOCTh

e Haxoxnenue oTpeska rje cxoauTbes QyHKIus

[l perieHust HEMMHEWHBIX YPABHEHUN IPUMEHSETCSA CIAEAYIOIHUE METOBI:
e 3eiinens, mpocToit utepamnuu, Akoou
e Kpamepa, ['aycca, o6parHoii matpuiibl, LU-pasznoxeHus
e buceknuu, npocrtoit utepanuii, Hetotona, xopa, ceKymmx
e Pynre Kyrra, Diinepa
e Kilaccuyeckui, OnepaTopHbli

MCTOZ[ 61/IC€KI_[I/II/I MPUMCHACTCA OJI PCILICHUA:

JuddepeHnanbHbIX YpaBHEHHHA
CucreM JIMHEWHBIX ypaBHEHUN
HenuHueliHbIX ypaBHEHUN
CucreM HEJIMHEWHBIX ypaBHEHUI
TpancnopTHO# 3a1a4n

Merton XOopa IpUMCEHACTCA IJIA PCUHICHUA:

CucreM JIMHEWHBIX ypaBHEHUI
JnddepeHInaTbHBIX YpaBHCHHIMA
TpancnopTHO 3a1a4n

HenuHueliHbIX ypaBHEHUN

CucreMm auddepeHnnaibHbIX YpaBHEHUH

ToxaecTBeHHOE npeo6pa30BaHHe X = (P(X) MMPUMCHACTCA B MCTOAC!

bucexnnn HeroTona
Xopnx

IIpocroi urepanuun
Cexymmx

I[OCTaTOqHOG YCII0BHUE CXOAUMOCTHU METOJa Hrrotona

f”(x);tO,f(x(o))+f"(x(0))>0

f”(x);tO,f(x(o))+f"(x(0))<0
f”(x)¢O,f(x(o))+f”(x(0))>l

. f"(x) =0, f(x)+f”(x) >0
f”(x);tO,f(x(o))+f”(x(0))<l

VYcoBus 3aBepLICHUS poIiecca UTEPaIHu:

X(k+1) —X(k) > &

‘x(’”” —x(k)‘ - 0,001



L) _ 0] < g
)] <

S

k+1
ITo merony xopa x( ) BBIYHCIISIETCS 110 hOopMyIIe:

L _ o, (x(k))
: ()
T ))

T
g

o () .
pMmyna X Ol x UCIIONB3YETCS B METOJE:

Herorona-bporinena
Cexymmx

IIpocTeIx urepanun
Xopna

bucexkmuu

(k) _ U (x(k))

(k+1) _
B f(x(k))—f(x(kl)

Do ( ()) _ (kl)) .
pMmyna X ) X X HMCIIOJIL3YCTCSI B MCTOJAC:!

HreroTona

Cexymumx

IIpocTeix urepanui
Xopa

bucexiuu

Jns pemenns cuCTeM HEJTMHEWHBIX YPaBHEHNUN MPUMEHSFOTCS METO/IBI:

[Tpocroii urepauuii, 3erinens, Hetorona, Herotona-Pagcona
bucekuuii, xopa, Hetorona-bpoiinena

Kpamepa, I'aycca, o6paTHoit matpuibl, LUpaznoxenus
Pynre Kyrra, Ditnepa



e Kiaccuueckuil, onepaTopHbIii

KpaTKOC OIMMCAHHUE U PErJIAaMEHT BBINNOJTHCHUSA
3a;[aHHe BBITIOJIHACTCSA ITHCbMCHHO. OI_IGHI/IBaeTCSI NMPaBHUJIILHOCTL BBINIOJIHCHUA 3aJaHUS U
KOJIMYCCTBO JOIMYHICHHBIX IIPH BBIIIOJIHCHUHA 3alaHUA OIINOOK.

Kpurepum ouenku:

- OHOCHKA <«GBauTCHO» BBICTABJIACTCA CTYACHTY, C€CJIIM CTYACHT OTBCTUJL OoJibIlle YeM Ha
MOJIOBUHY BOIIPOCOB TECTA;

- OLICHKA «HC 3a4TCHO» - €CJIU CTYJACHT OTBCTUJI HA ITOJIOBUHY HJIM MCHBIIC BOIIPOCOB TCCTA.



7.3.011eHOYHbIE CpeACTBA JIANPOMEKYTOYHOH AaTTeCTAMH IO HMTOramM OCBOEHUS

AUCHUILINHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 8
Ne
u/n Bonpocsl k 3auety
1 MonenupoBanue. [Togobue siBaeHu# (a0COMIOTHOE T01001E, TTOJIHOE MO001e, HETIOIHOE
" | mogobue, npubIMKeHHOe moaooue).
) Ouznyeckue MojenH. (HaTypalibHble, KBa3MHATypaibHbIC, MacIITaOHble, AHAJIOTOBbIE
" | mozenn).
3. | Maremaruyeckasi MOJieNb (aHATUTUYECKAs, YMCIICHHASI, UMUTAIIMOHHAS MOJIETIN).
4 OcHoBHBIE TpeOOBaHUA K MOJEISIM (aIeKBAaTHOCTh, MPOCTOTA, MOTEHIMAIBHOCTD,
" | YHUBEPCAIbHOCTh, TOYHOCTh, 9KOHOMUYHOCTH).
5 Knaccudukanus marematudeckux mojeneid (CTpyKTypHBbIE MaTeMaTHYECKHUE MOJCIH,
" | dyHKIIMOHANIbHBIE MAaTEMATHYECKHE MOJIETIN).
6 bnouyHo-nepapxuueckuii MOAXOA K IMPOEKTHUPOBAHUIO Mojenell  (MHUKpPOYpOBEHD,
" | MAaKpOYpOBEHb, METAYPOBEHb ).
Jlenenne (QyHKIMOHAIBHBIX MaTEMaTHUYECKUX MOJelield Mo crmocol0y MpeacTaBIeHuUs
7. | CBOMCTB O0BEKTa (AHATUTHYCCKHE MATEMaTHYCCKHE MOJCIH, aJIrOPUTMUICCKUE
MaTeMaTHUYeCKHUe MOJIEIH, UMUTAIIMOHHBIE MATEMaTHYECKHE MOJICIIN).
[lpunuuner  MoaenupoBanust  (MIPUHIMUII  MHOXKECTBEHHOCTH  MOJCNICH, TPHHIUI
8. | uHpOpPMAIIOHHOM JIOCTaTOYHOCTH, MPUHLIUIT OCYIIIECTBUMOCTH, MIPUHIIUTI
arperupoBaHusl, IPUHIUN MapaMeTpU3aIum).
9. | YcnoBusi, JOCTOMHCTBA, HEJOCTATKHU, IPUMEPHI HATYPHOTO MOJIEIIMPOBAHUS
10. | YcnoBusi, 1OCTOMHCTBA, HEAOCTATKH, MPUMEPHI MOJYHATYPHOTO MOJICTUPOBAHUS
11. | Paznuna Mexxay HaTypHBIM U (U3HUYECKUM MOJICTHPOBAHUEM
12. | YcnoBusi, TOCTOMHCTBA, HEJOCTATKU, TPUMEPHI (PU3HUUECKOr0 MOJICTTMPOBAHUS
13. | O0GnacTh MaTEMaTHYECKOTO MOJIETUPOBAHUSI.
14. | MaTemaTnyeckoe MOJIEIMPOBAHUE — KAK ATaIl JPYTHX BUJIOB MOJECIHPOBAHUS
15. | Maremarnueckoe MOJETUPOBAHUE — KAK CAMOCTOSITEbHBINA BUJI MOJICJIMPOBAHUS
16. | Pa3HOBMAHOCTH MAaTeMaTUYECKUX MOJIEJIEH
17. | Mepapxus MaTeMaTHYECKUX MOJENIEH
18. | JlocTOMHCTBA, HEJOCTATKU, TPUMEPHI MATEMATUYECKOTO0 MOJETHPOBAHUS
19, NMutaniioHHOE  KOMITBIOTEPHOE  MOJCIMPOBAHUE  CIOXKHBIX  cucTeM. [Ipumepsr
MPOTrpaMMHBIX CpeJl HUMUTAIIMOHHOTO MOJEIUPOBAHMS
20. | Kpurepun mogo0usi, onpeaensronme moaoous
21. | Cnocobbl onpeneneHust Kpurepuen noaodus. [IpeobpazoBanust KpuTepueB Moaoous
22. | JIunelitnble U HENMMHEHHBIC TOIOOUS
23. | [lpumepsl kputepreB MOAOOUS IICKTPUICCKUX TIETIeH
24. | IlpumMepsl KpUTEpUEB MOIOOUS IITEKTPOMATHUTHBIX TOJIEH
25. | Kpurepun 31eKTpoJMHAMHYECKOTO 000U .
26. | YciaoBus co3IaHus MoJelIend
27. | Ouenka ageKBaTHOCTH MOJEIIH
28. | O6paboTKa pe3yIbTaTOB MOJICTUPOBAHUS
29. | OCHOBHBIE 3Tanbl MOACIUPOBAHUS
30. | OCHOBHBIE METOJIbI PEIICHU 3a]]a4 MOJICIIMPOBAHUS
31. | BerunciurenbHble METOJIBI B MOJICIMPOBAHUU
32. | IlorpemHocTy MOJEINPOBAHHUS




33. | OueHka 00yCIOBICHHOCTH BBIYUCIUTEIHLHON 3a/1a4u
34. | KonTpoJib NpaBUILHOCTHA MOJICTU
35 Marpuunass ¢opmMa 3amUCH CHUCTEM YPaBHEHHM, COCTaBIsIEMBIX B IpoOIecce

MOJIEJTUPOBAHUS, BUJIbI MATPUI]
36. | Meron obparnoii maTpuiisl, hopmynsl Kpamepa.
37. | Meton I'aycca.
38. | Meroa npocToil UTEpALIUH.
39. | Meron 3eiiienst uisl pelIeHNs CUCTEM JIMHEHHBIX YPABHEHU.
40. | Merop 3eiaesns aJisi pelIeHUs] CUCTEM HEJMHEUHBIX YPABHEHMIA.
41. | Meron HeroToHa.
42. | Merop Ditnepa.
43. | Meroa Pynre-Kyrra.
44. | Cxemsl 3aMenieHusi. @OpMbI 3aITUCH TAPaAMETPOB AINEKTPUUECKUX CUCTEM.
45. | ®opMbl MATEMATHYECKOTO ONMKUCAHUS YCTAHOBUBIINXCS PEKUMOB DHEPTOCUCTEM.
46. | Cucrembl ypaBHEHUH y3JIOBBIX HAIPSDKEHUN M METO/IbI MX PELLICHUSI.
47, CucreMbl HEMMHEHHBIX ypaBHEHUH OanaHca MOIIHOCTH B TPUTOHOMETpUYECKOH (opme;

METO/Ibl UX PEIICHUS.
48. | CreneHu cBOOOIBI STIEKTPUUECKUX CHCTEM.
49. | lloHsTHS M YCIIOBHS JJOKAJIBHOTO M INI00ATBHOTO SKCTPEMYMOB (DYHKIIUH.
50. | MaremaTtnueckas GpopmMyaupoBKa 3a/1a4 Ha O€3yCIOBHBIA U OTHOCUTEIbHBIA HKCTPEMYM.
51. | Meron HeonpeneneHHbIX MHOXKUTeNEH Jlarpanxa.
52. | IlocraHoBKa 3aJ1a4yu ONTHUMHU3AIMH PEKUMOB YHEPTOCUCTEM, METO]] PEIICHHUSI.

7.3.2. Kputepuu u HOpMbI OLEHKH

dopma
Cemectp NIPOBELCHHH KpuTtepun u HOpMBI OLIEHKH
NMPOMeKYTOUHOM
aTTecTAlNHU
8 3a4deT (YCTHO) OIICHKA «3aYTEHOY BBICTABIISETCS

oOyuaroremMycsi, eciu
00yJaroITUICs N3JI0KIIT
«3aUYTCHOY Matepuai rpaMOTHO, COJIEPIKaAHHE
OTBC€TAa COOTBCTCTBYCT
COJICpKaHUIO BOIMIPOCA, TEMa
BOIPOCA MOJTHOCTHIO PACKPHITA

OIICHKA «HE 3aYTECHO»
BBICTABIISIETCS 00y4aIOmEeMycCs,
«HE 3aUTEHO» ecyii 00y4Jaromuics He paCKPBLIT
coJiepKaHue BOIIPOCca HITH
OTKJIOHWICS OT 33/IaHHOU TEMBI




8. YuebHo-MeToaMuYeckoe U HHPOPMALMOHHOE 0O0ecieuyeHue TUCIHILIMHBI

8.1. O6s13aTesbHAs JIUTEpPATypa

Tun (yueOHMK, yueOHOe

KoanuecTBO B
HAY4YHOM

Ne nocooue, yueOHo-
ABTOPBI, COCTABUTEIH 3ar;iiaBue (3aroJji0BoK) TI'ox u3nanusn oudamoTexe /
n/n MeToAnYecKoe mocooue,
HaumenoBanue
NPaKTHKYM, JAP.) 3EC
1 AxcénosM. 1. MoaenupoBaHue 3JIEKTPOIPUBOAA YyeOHoe nmocobue 2017 O9BC
"ZNANIUM.
CoOM"
2 | I'panoBB.M. KomMmnerotepHoe MoienpoBaHue VY4eOHoe nocobue 2018 9bC
"ZNANIUM.
COM"
8.2. JlonosinuTeIbHAS JIUTEpPATypa
Tun (yueOHUK, ydeOHOE KOHH%CTEO B
HAY4HOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBoOK) I'op u3panus OndmoTexe /
n/n MeToAu4YecKoe mocooue,
HaumeHoBaHue
NPaKTHKYM, JP.) 3EC
1 [latanoB A.® MozenmpoBaHne B 3JIEKTPOIHEPTETUKE yuyebHoe mocobue 2014 9BbC "IPRbooks"
2 | T'ypuna 1.A MonenupoBanue NEKTPOTEXHUYECKUX | y4EOHO-METOMUECKOe 2014 3BC "IPRbooks"
YCTPOMCTB rocoowue
3 | Haraes /[.A. MopenupoBanue cucteM MIPAaKTUKYM 2016 Meroanueckuit
IIEKTPOCHAOKEHUS KaOWHET

Kageapsl




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

— Web of Science [DnekTpoHHBIN pecypc] : MyJIbTHAUCHUIUIMHAPHAS pedepaTuBHas 0aza
nannbix. — Philadelphia: Clarivate Analitics, 2016. — Pesxxum noctyma : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBIN pecypc]| : pedepaTtuBHas 6a3a manHbiX. — Netherlands: Elsevier,
2004. — PexxumM goctyna : scopus.com. — 3arii. ¢ 3kpaHa. — S3. pyc., auri.;

— Elibrary [OnexkTpoHHBI pecypc] : HaydHas deKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., anri.;

— Springer Link [DnexktponHbiii pecypc] : [06a3a mannbix].— Switzerland: SpringerNature,
1842. — Pexxum noctyna : link.springer.com. — 3ari. ¢ skpaHa. — SI3. anri.;

— ScienceDirect [D7eKTpoHHBIH pecypc| : KOJUICKIUS AJICKTPOHHBIX KHHUT HW3/1aTeIhCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum nmocryma : sciencedirect.com. — 3ari. ¢ skpaHa. —
3. aHrmn.;

— Cambridgeuniversitypress [DJIeKTpOHHBIN pecypce] : )KypHabl u3garenscTBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — SI3. aHri.;

— NEICON [2neKkTpoHHBIH pecypc] : 37eKTpoHHass HHPOpMAIK : apXUB HAyYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002. — Pexxum goctyma : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro odecnevyeHus

Ne Hanmenosanue IO PexkBU3UTHI uoroni)pa
n/n (naTa, HOMep, CPOK ACHCTBHA)
1 | Windows HoroBop Ne 690 ot 19.05.2015, cpok
JIeficTBUSL — 6ECCPOUHO
2 | Office Standard Horosop Ne 690 ot 19.05.2015, cpok

nevctBust — Oeccpouno; orosop Ne 727
or 20.07.2016, cpox ngeiictBuUsI  —

06eccpovHO

3 | MathCAD Akt n/mn ot 21.07.2009r. (I'oc. KonTpakt
Ne 487 ot 28.05.2009r.), cpok neicTBus -
06eccpouHo

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

CPOK JIEHCTBHSI - 6€CCPOUHO

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
o0pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIMHE

HaunMeHoBaHMe 000pPy10BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U

Ne Ap. 00bEKTOB ISl IPOBEACHUS

I/l | MPAaKTHYeCKHUX U JJA00PaTOPHBIX 3aHATHIA,
MOMELIECHU VIS CAMOCTOSTEILHOMN

padoThl 00y4YaommMxcs (HoMep ayAuTOPHUH)

IlepeyeHb 0OCHOBHOIO 000PY10BaAHMS

Aynuropus BeOKOHbepeHIn Cron npenogaBaTenbCKU, KpaH
VYyeOHast ayTUuTOpHs U1 IPOBEICHUS TEJIEBU3MOHHBIH, pOyTep, CTOHKa JUIs

1 3aHSATUN JEKIMOHHOTO THMA. Y4yeOHas TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
ayJAUTOPUS JJIS IPOBEICHUS 3aHATHIH nepeTsHKKa, IMHUpPMa, HAYIIHUKY,

CEMHHApPCKOro TUMna. Y4yeOHas ayTuTOpuUs AJisl | KOMIBIOTEP C BBIX0JI0M B MIHTEpHET.
KYPCOBOTO IPOEKTUPOBaHNUS (BBIIOIHEHHUS




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHETOB, JIa00OpaTOPHii, MACTEPCKUX H
Ap. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX U JIa00OPATOPHBIX 3aHATHH,
MOMeIeHUH JJI51 CAMOCTOATENbHOM
padoThl 00yYaKOIMXCs (HOMep ayAuTOPHM)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

KYpCOBBIX paboT). YueOHast ayIuTOpHs JUis
MIPOBEACHUS TPYNIOBBIX U UHANBUYABHBIX
KOHCYNbTalMi. YueOHast ayiuTopust 1Jis
MIPOBEACHUS 3aHIATHI TEKYILIEro KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu.(9-405)

Aynutopus BeOKOH(pEpeHITHI

Y4eOHast ayTuTOpUs IS IPOBEICHIS
3aHSATHUH JCKIIMOHHOTO THIIA. Y4yeOHas
ayTUTOPUS JIJISL IPOBEIACHMS 3aHATHHA
CEMHHApPCKOro TUMa. Y4eOHas ayTuTopus AJs
KYPCOBOTO TIPOCKTUPOBAHHUS (BBITIOTHCHHS
KYPCOBBIX pa0boT). YueOHast ayquTOpHs s
MIPOBEJICHUS TPYIIIOBBIX U WHINBHIYaTbHBIX
KOHCYJbTalMil. YueOHas ayuTopus Ass
MIPOBEJICHUS 3aHATUH TEKYIIETO KOHTPOJIS U
IPOMEeXYTOUHOM arrectanuu.(2-407)

Croa npenoaBaTebCKUil, dKpaH
TEJICBU3UOHHBIN, POYTEP, CTOMKA UL
TeneBu30pa, Beb.kamepa, TpaHCIapaHT-
NEepeTsIKKA, IUpPMa, HAyIIHUKH,
KOMIIBIOTED C BbIX0J10M B IHTEpHeET,
XpOMakKen

Aymutopus BeOKoH(pepeHIni.

VYuebHas ayIuTopus Ui IPOBEICHHS
3aHATUN JEKIUOHHOTO TUIA. YueOHas
ayIUTOPHS IS IPOBEACHUS 3aHATHH
CEMHHApPCKOro TUMa. Y4yeOHas ayIuTopus AJs
KypCOBOT'O POEKTUPOBAHUS (BBIMOIHEHUS
KYpCOBBIX pa0oT). YueOHas ayJuTOpHs 17
IIPOBEJIEHUS TPYIIIOBBIX U MHIANBUIyaJIbHBIX
KOHCYNbTAIMN YueOHas ayAuTOpuUs JIst
IIPOBEJICHUS 3aHATUN TEKYLIETO KOHTPOJISA U
IPOMEXYTOUHOM arrectauu. (3-705)

Crou mpenogaBaTebCKU, 3KpaH
TEJICBU3MOHHBIN, pOyTep, CTOMKA IS
TEJIeBU30pa, BeO.KaMepa, TpaHCIapaHT-
nepeTsHKKa, IMUpMa, HAyIIHUKY,
KOMIIBIOTEP C BBIXOJO0M B I/IHTepHeT.

[TomerieHue Ju1st caMOCTOSTENbHOM paboThI
crynentoB (I'-401)

CroJibl y4eHUUYECKHUE, CTYIIbS
yueHnudeckue, I1K ¢ BbIxo10M B ceThb
WNHurepHer




