MMHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30BAHNM S POCCUIMCKOM ®EJEPALIN
beneparbHOE TOCYAApCTBEHHOE 010/ PKETHOE 00pa30BaTEILHOE YUPEIKICHHE
BBICIIETO 00pa30BaHUs
«TONBSATTUHCKUNA TOCYTAPCTBEHHBIA YHUBEPCUTET»

b1.B.11

(uHOeKc OUCYuniIuHbl)

PABOYASA ITPOI'PAMMA JIUCHUIIJIMHBI

MoaenupoBaHue CHCTEM JIEKTPOCHAOKEHU S

(HaumeHo8aHUe OUCYUNIUHDBL)

0 HAIIPABJICHUIO MMOATOTOBKH
13.03.02 DnexTposHEepreTHKa U MEKTPOTEXHUKA

HaIpaBJIeHHOCTH (TIPpOodUIIH)
DeKTpoCcHAOKEHNE

dopma 00ydeHHS: OUHas
I'onx mabopa: 2019
Oo6mas Tpynoemkocthb: 33E

PacnpenesieHne 4acoB TUCHMIIMHBI 10 ceMeCTPam

CemecTtp 8
DopMa KOHTPOJIA 3a4€T Hroro
Bun zanarui
Jlexknuu 14 14
JlaGopaTopHbie
IIpakTnyeckue 28 28

PykoBonicTBO: KypcoBbie paboThl (ipoekThi) / PI'P

IIpomMesxyTouHasi arTecTanus

KonraktHas pabota 42,25 42,25
CamocrosiTenpHas padbora 65,75 65,75
KoHTpoas

Hroro 108 108




Pabouyto mporpamMmmy coctaBuiI(u):
cTapuuii npenojgasarens, Haraes J1.A.

(dondrcnocms, yuenoe 36anue, cmenensb, Qamunus 1.0.)

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

Penen3upoBanue paboyveit mporpaMMbl AUCITUTUTHHBI:

oy OtcyTcTBYET

Peniensent

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

Pabouast mporpamma auctumuinHbl coctaBieHa Ha ocHoBaHuKM PI'OC BO u yueOHoOrO miaHa
HaIpaBJIeHUs OATOTOBKU
13.03.02 DnexTposHEepreTHKa U AMEKTPOTEXHUKA

Cpok aeiicTBus padoueii nporpaMmMbl JMCUMILIAHBI 10 «31» aBrycra 2023 r.

YTBEPXIEHO

Ha 3acenanuu kadenpsr
«DNEKTPOCHAOKEHUE U AIIEKTPOTEXHUKA

(mpotokoun 3acenanus Ne 3 ot «28» centsiops 2018 r..



1. Ilean ocBOEHUN THCHUILIHHBI

Lenb 0CBOCHMSI TUCHUITIIMHBI — CPOPMHUPOBATH y OaKalaBpOB YMEHUS M HABBIKH CO3JaHUS U
aHaJIu3a MaTeMaTHYECKUX MOJeel; copMUpOBaTh 3HaHUA O (hopMax MaTEMATUYECKOTO OIUCAHUS

YCTAaHOBUBIIHXCSA  PCKUMOB

JHEPrOCHCTEM,

croco0ax

3aJJaHusd  UCXOJHOW HMHQOpMaLuH,

IrOpUTMaXxX PEIIeHUs CUCTEM YPaBHEHUM, alTOPUTMAX PEIIeHUs] ONTUMU3AIIMOHHBIX 3a7ay.

2. Mecto nucuuminnsl B ctpykrype OITIOII BO

I[I/ICI_[I/IHJII/IHBI U TPAaKTUKHU, Ha OCBOCHHHU KOTOPBIX 6a3preTc;1 JaHHass OJUCLMIIIMHA:
(((DI/ISI/IKa», «Bricmras MaTeMaTuka», «TCOpeTI/ILIeCKI/IC OCHOBBI 3JICKTPOTEXHHUKU), ((BJICKTPI/I‘ICCKI/IC

MaIIIHEIY,

«QIIEKTpUYECKUI

MIPUBOJIY,

«DJIEKTPOMAarHuTHeIE U

SJICKTPOMCXAHUYCCKHC

MEPEXOAHBIC ITPOLECCHI B DJICKTPOSHEPIETUICCKUX CUCTEMAX)).

JINCIUTITMHBI U TIPAKTHKH, U1 KOTOPBIX OCBOCHHME JAHHOW JAMCIUIUITMHBI HEOOXOAMMO Kak

IpeIIeCcTBYIOIEe:

((9H€KTpOTeXHOJIOFI/I‘-IGCKI/Ie YCTAaHOBKN»,

«CucremMbl  3IEKTPOCHAOKEHUS

MPOMBILIIICHHBIX MPEANPUATHIN, «CHUCTEMBI JIEKTPOCHA0KEHUS TOPOJIOBY.

3. [InanupyemMble pe3yJbTaThl 00yUeHHS

®opmupyemMble U
KOHTpOJIUpYyeMble
KOMIeTeHIUH
(Ko 1 HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHUS
KOMIIeTeHIu i
(Ko 1 HAMMEHOBAHUE)

ILnanupyemble pe3yJibTaThl
00yueHus1

ITK-1 Crocoben
y4acTBOBATh B
MPOCKTUPOBAHUH CHCTEM
AIIEKTPOCHAOKEHUS
00BECKTOB

[1IK-1.1 Bemomnuser coop
Y aHaIlu3 TAaHHBIX JIJIS
MIPOSKTUPOBAHUS CUCTEM
ANEKTPOCHAOKEHHS
00BEKTOB

3HaTh: OCHOBHBIE KOMIIBIOTEPHBIE
IIPOrpaMMbl MOAEINPOBAHUS
ANEKTPOIHEPTETUUECKUX 0OBEKTOB U
CUCTEM

VMeTh: HCI0ab30BaTh TEXHOIOTHH
MOI[GJII/IpOBaHI/I}I
AJIEKTPOIHEPTETUIECCKUX OOBEKTOB U
CUCTEM C LIEJIBIO IPOBEACHUS
YUCJIEHHBIX AKCIEPUMEHTAIbHBIX
HCCIICIOBAHUH

BrnaneTs: OCHOBHBIMU METOaMU H
npueMamMu HCCHGI[OB&TGHBCKOﬁ u
MPaKTHYECKOM paboTHl B 00J1aCTH
MOZACIIMPOBAHUS C TTIOMOIIBIO ITPOTpaMmM
MathCAD u MatLab

[TK-3 Cnocoben
IPUMEHSTH 3HaHUE
0COOCHHOCTEM
XapaKTepUCTHUK AJIEMEHTOB
AIEKTPUYECKUX CETEM,
croco00B MTPOU3BOJICTBA U
UCTIONIb30BaAHUS
3JIEKTPUYECKON SHEPTUU B
npodhecCHOHATBLHOM
JEeSITEIIbHOCTH

I1K-3.4lemoHCcTpUpYET
3HAHHE COBPEMEHHBIX
MH(POPMALIMOHHBIX
TEXHOJIOTWH TIPU PEIICHUN
3aja4 B
npodeCcCuOHATBHON
JeATeIbHOCTH

3HaTh: OCHOBHBIE METO/IbI 00Pa0OTKH
HKCIIEPUMEHTAIBHBIX BEIUYHNH

YMeTb: IpUMEHSATh HOPMaTUBHbIC
JTOKYMEHTHI B CBOCH 00iacTH,
o0pabarTbIBaTh, aHATU3UPOBATH U
NPEACTaBIATh PE3YNIbTAThl H3MEPEHHH,
OLIEHUBATh JOCTOBEPHOCTH PEILICHHIH,
IPUHUMAEMBIX 110 X Pe3yJIbTaTaM

Brnaners: HaBpikamMu pabOTHI C
WH()OPMAITMOHHON TEXHUKOU




4. CTpyKTypa M cojepKaHue IUCIUTIINHbI

®opMbI TEKYLIETO

I[N C TIOMOIIBI0 KOMITBIOTEPHOMN

Bun N KOHTPOJIA
Mopyas (pa3aen) yueOHOMH Ha"MeHOBaHIfe TEM AT Cemectp | O0bem, u.| banabl| UHTEpakTHB, 4.| (HaHMEHOBaHHE
(yueOHoO¥ padoThI)
padoThI OLICHOYHOI'0
cpeacTna)
Pasznen 1. Benenue. Jlek. Ilpeamer u  3agauM  Kypca. 5 2 - - Hrorosslii TEeCT
NHCTpyMEeHTaIbHbBIE CPEACTBA OCHOBHBIE TIOJIOKEHHS Kypca.
MOJIEIUPOBAHHS. 1.1. CucremMbl KOMIBIOTEPHOMH
Marematuku (CKM).
1.2. OcuoBsl pabotel ¢ CKM
MATLAB.
IIp. BsonHoe 3ansTHE 5 2 - - Otuer o
MPaKTUYECKOMN
abore
IIp. BBonHoe 3ansTHE (MPOAOTHKCHUE) 5 2 - - Ortuer o
[IPAaKTUYECKOU
pabote
Paznen 2. OcHoBHble 3Tanbl | Jlek. 2.1. [TocranoBka 3a71a4u 5 2 - - Hrorosslii TecT
CO3JaHUsI MaTEMaTUYECKOMI MOJICTTUPOBAHHS. OcCHOBHEIE
MOJICIIH. CBEJICHUA.
2.2 . ®usnueckas u
MareMaruyeckas MOJIeNn
00BEeKTA.
2.3.Crioco0pl  MaTeMaTH4eCKOTO
ONMCAaHUS  CTAllMOHAPHBIX U
JTUHAMUYECKUX CUCTEM.
2.4. TectupoBaHu€ U MPOTHO3.
2.5.AcneKTsl IPOBEPKU
a/IecKBaTHOCTU MOJIEIIH.
IIp. OnpeneneHre 3KBUBAIECHTHOTO 5 2 - - Ortuer o
CONIPOTUBJICHUS PA3BETBICHHOU [MPaKTUYECKOU

pabote




®opMbI TEKYLIETO

[pELICHUS CUCTEM YPAaBHEHUM.

JIMHEUHBIX YPABHEHUMN.
3.2.Meton o0OpaTHOW MAaTPHIIHI,

dopmynsl Kpamepa.

3.3.Meronpt Il'aycca, mnpocToi
uTepanuu u 3eiaens

3.4.Metoapl peleHus
HEJIMHEUHBIX YPABHEHUMN.
3.5.Meton 3ennens.

3.6.Metox HrroToHa.

3.7. Metonanl peleHus
mudQepeHIranbHbIX ypaBHEHUH.
3.8. [Tousrue YHUCICHHOTO

pemenus 3anauu Komm.

3.9. Meton Anmamca.

3.10. Meroasl Oiinepa u Pynre-
Kyrra.

3.11. IlpumeHenue

Bun N KOHTPOJIA
Mopyas (pa3aen) yueOHOMH Ha"MeHOBaH?e TEM AT Cemectp | O0bem, u.| banabl| UHTEpakTHB, 4.| (HaHMEHOBaHHE
(yueOHO¥ padoThI)
padoThI OLICHOYHOI'0
cpeacTna)
Y MAaTEMATUYECKON MOJEIN
IIp. Onpenenenne 3KBUBAaJICHTHOTO 5 2 - - Ortuer o
CONIPOTUBJICHHS PA3BETBICHHOU [MPaKTUYECKOU
LEMH C TOMOIIBIO KOMIIBIOTEPHON pabote
Y MAaTEMATUYECKON MOJEIU
(mpoaomKeHne)
IIp. Onpenenenne YKBUBAJIEHTHOTO 5 2 - - Otuer o
CONPOTHUBIICHHS Pa3BETBICHHOU MPaKTUYECKOMN
I[ENH C MIOMOIIBI0 KOMITBIOTEPHOM pabote
U MaTeMaTUYECKOH MOJEIN
(mponoskeHue)
Paznen 3. Yucnenusie metosl | JIek. 3.1.MeTonpl  pelieHHs] CUCTEM 5 2 - - Hrorosslii TecT




®opMbI TEKYLIETO
Bun N KOHTPOJIA
Monayasb (pa3ae) yueOHoM Ha"MeHOBaH?e TEM AT Cemectp | O0bem, u.| banabl| UHTEpakTHB, 4.| (HaHMEHOBaHHE
padoThbI (yuebuoii pados1) OLICHOYHOI'0
cpeacTna)
MaTeMaTUYeCKUX MaKeTOB JIJIst
YUCJICHHOTO PEUICHUSI CUCTEM
YPAaBHEHUM.
IIp. Pacdet TOKOB 1 HampsiKEHU B 5 2 - - Ortuer o
JIIEKTPUYECKOM LN [IPAKTUYECKOU
ITOCTOSIHHOTO TOKa C IIOMOUIBIO pabote
KOMIIBIOTEPHOU U
MaTeEMaTUYECKOU MOJEIN
IIp. Pacuer TOKOB U HanpsKEHUU B 5 2 - - Otuer o
AIEKTPUYECKON LIeTH MPaKTUYECKOMN
MOCTOSIHHOTO TOKa C MOMOIIBIO pabote
KOMIBIOTEPHOH U
MaTeMaTHUECKOU MOJIEIN
(mpoaomKeHue)
IIp. Pacuer TOKOB U HanpsKECHUU B 5 2 - - Otuer o
AIEKTPUYECKON LIETH MPaKTUYECKOMN
MOCTOSIHHOTO TOKa C ITOMOIIBIO pabote
KOMIBIOTEPHOH U
MaTeMaTHUECKOU MOJIEIN
(mponomKeHue)
Pa3nen 4. MaremaTrnueckue Jlek. 4.1. O0mue cBemeHuss O cxeMax 5 2 - - HToroBelii TeCcT
MOJEJI YCTaHOBUBIIUXCS 3aMEIlCHHUS.
[PEKUMOB YHEPTOCUCTEM U 4.2. @opMbl 3allUCH MapameTpoB
METObI UX PEILICHUS. AIEKTPUUYECKUX CUCTEM.
4.3. O6mue cBeneHust o Gopmax
MaTeMaTU4ecKoro OMUCaHUs
YCTAaHOBUBILUXCS PEXKUMOB
SHEPrOCHUCTEM.




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3ae) yueOHoM Ha"MeHOBaH?e TEM AT Cemectp | O0bem, u.| banabl| UHTEpakTHB, 4.| (HaHMEHOBaHHE
padoThbI (yuebuoii pados1) OLICHOYHOI'0
cpeacTna)
JIek. 4.4. Cuctembl ypaBHEHUH 5 2 - - Hrorosslii TecT
Y3JI0BBIX HANPS)KEHUA U METOBI
WX PEILICHHUS.
4.5. Cuctembl HETMHEWHBIX
ypaBHEHHIA OalaHca MOIITHOCTH B
TPUTOHOMETPUIECKOH hopme;
METO/bI UX PEIICHUS.
4.6.Crerrenu cBOOOIBI
AIEKTPUUYECKUX CUCTEM.
IIp. Onpenenenne 3KBUBAJICHTHOTO 5 2 - - Ortuer o
CONIPOTUBJICHHS PA3BETBICHHOU [MPaKTUYECKON
LIETH, COZIEPKAIECH peaKTUBHbIE pabote
3JIEMEHTHI C TOMOILIbIO
KOMIBIOTEPHOU U
MaTeMaTHUECKOU MOJIEIN
IIp. Onpenenenue 3KBUBAaJICHTHOTO 5 2 - - Ortuer o
CONIPOTUBJICHHS PA3BETBICHHOU [MPaKTUYECKON
LIETH, COJIEPKAIECH pEaKTUBHbIE pabote
3JIEMEHTHI C TOMOILbIO
KOMIBIOTEPHOHN U
MaTEeMaTHUECKOU MOJIEIN
(mponomKeHue)
IIp. Omnpenenenne YKBUBAJIEHTHOTO 5 2 - - Otuer o
CONPOTHUBIICHUS Pa3BETBICHHOU MPaKTUYECKOMN
LIETH, CO/ICpKAIICH peaKTUBHbIE pabote

3JIEMEHTHI C TOMOILBIO
KOMIIBIOTEPHOU U
MaTEMATUYECKON MOJEIN
(mponokeHue)




®opMbI TEKYLIETO

Bun N KOHTPOJIA
Monayasb (pa3ae) yueOHoM Ha"MeHOBaH?e TEM AT Cemectp | O0bem, u.| banabl| UHTEpakTHB, 4.| (HaHMEHOBaHHE
padoThbI (yuebuoii pados1) OLICHOYHOI'0
cpeacTna)
Paznen 5. Ontumuzanuonssie |Jlek. 5.1. IousiTus n ycnoBus 5 2 - - Hrorosslii TecT
METO/bI PELICHUS JIOKQJIBHOTO U I100aJIbHOTO
PHEPTreTUYECKUX 3a/au. KCTPEMYMOB (YHKITHIA.
5.2. MaremaTuyeckas
(dbopMynupoBKa 3a7a4 Ha
0€3yCIIOBHBIN U OTHOCUTEIbHBIN
AKCTPEMYM.
5.3. Meto HeonpeeaeHHbIX
MHO)HUTeNeN Jlarpanxka,
reOMETpUYECKasi HHTEPIIpETalus
METO/IA.
Jlexk. 5.4. OCHOBHBIE YHEPTETUUECKHUE 5 2 - - Ntoroserit Tect
Hacocsl TOC.
5.5 IlocTa"HoBKa 3aga4u
ONTUMU3ALNH PEKUMOB
SHEPTrOCUCTEM, METOJI PEUICHUSI.
IIp. Pacuer TOKOB U HanpsKECHUN B 5 2 - - Otuer o
AIEKTPUYECKON LIETH MPaKTUYECKOMN
MEPEMEHHOT0 TOKa C TOMOIIbIO pabote
KOMIBIOTEPHOHN U
MaTEeMaTHUECKOU MOJIEIN
IIp. PacdeT TOKOB 1 HampsiKEHUI B 5 2 - - Ortuer o
JIIEKTPUYECKOM LIETN [IPAaKTUYECKOU
IIEPEMEHHOT0 TOKAa C TOMOILBIO pabote
KOMIIBIOTEPHOU U
MaTeEMATUYECKON MOJEIN
(mponoskeHue)
IIp. Pacuer TOKOB U HaNpsKECHUH B 5 2 - - Otuer o
AJIEKTPUYECKON LIETH MPAKTUYECKOMN




Monayasb (pa3ae)

Bun
yueOHoM
padoThI

HauMeHnoBanue TeM 3aHATHH
(yueOHO¥ padoThI)

Cemectp

Oo0nem, u.

Banabl

HNHTepakTHB, 4.

®opMbI TEKYLIETO
KOHTPOJIA
(HauMeHOBaHMHE
OLIEHOYHOI 0
cpeacTna)

MEPEMEHHOT0 TOKa C TOMOIIbIO
KOMIBIOTEPHOH U
MaTeMaTHUECKOU MOJIEIN
(mponomKeHne)

pabote

CaMocToATEIbHOE N3YUEHHE
TEOPETUYECKOT0 MaTepHaa 1o
yuyeOHHMKaM U y4eOHBIM TTOCOOUSIM
C IIOATOTOBKOM K
MIPOMEKYTOYHOM aTTECTALNU

65,75

ITA

Cpada 3aueta

0,25

Hroro:

108




5. O6pa3oBare/ibHbIE TEXHOJIOTHH

JInst  OLIGHKW  3HAHWHK, YMEHHMsT H  YpPOBHA MNPOPECCHOHAIBHBIX  KOMIICTCHIIHH,
NPUOOPETAEMBIX BBITYCKHHUKOM B IPOLIECCE W3YYCHHS JUCHUILIMHBI «MOJIEnUpoBaHUEe CHCTEM
IEKTPOCHAOKEHUS», UCTIONB3YIOTCS TEXHOJIOTUU TPAIUIIMOHHOTO O0yUeHUSI:

® JIEKIIUU C WCIOIh30BAaHUEM MYJIBTUMEIUHHOTO 000PYIOBAHNUS;

e [lpakTuyeckue 3aHATHS C YCTHBIM ONPOCOM CTYAEHTOB M 3aKPEIJICHUEM TEOPETHUYECKOIO
MaTepuaia; BBIIOJIHEHWE 3aJaHUsi B COOTBETCTBHM C MHCTPYKIHMSAMH M METOAMYECKUMU
YKa3aHUsIMHU MPENoAaBaTes, MOJy4YeHUEe Pe3ybTaTa;

e TpyNmoBas JUCKYCCHSI MO pe3yibTaTaM JIEKIMOHHBIX 3aHATUH W MO BOMpocaMm s
CaMOKOHTPOJIS TIPH 3alTUTE JIAOOPATOPHBIX PaboT;

® MPOBEJICHUE PANMUYHBIX ()OPM CAMOCTOSTEIILHON pabOThI, KOTOpast BKIIFOYAET MOJITOTOBKY K
JICKIIMOHHBIM U JTAOOPATOPHBIM 3aHITHIM: KOHCIEKTHPOBaHUE, MPOPabOTKY KOHCIEKTa JICKIUH,
JIONIOJTHEHNWE KOHCIIEKTa MaTepUallaMd M3 PEKOMEHJIOBAaHHOM HOPMATUBHOM, METOIUYECKOM,
Hay4YHO-TEXHUYECKOU U CIIPABOYHOM JINTEPATYPHI.

6. MeToauyecKkue yKa3aHus M0 OCBOECHHIO U CHUILIMHBI

6.1. OOGyuarommmcsi HEOOXOIMMO O3HAKOMHUTHCS: C COJEpNKaHUEM padoueld MpoTrpaMMBbI
mucrumuinabel (manee — PIIM), ¢ memsiMu M 3amadaMy AWCHMIUTAHBL, €€ CBS3SIMU C JPYTUMH
JUCIUIUIMHAMU  00pa30BaTebHONW MPOrpamMMbl, METOAMYECKHMHU pa3pabOTKaMHU IO JIaHHOM
TUCITUTLIAHE.

6.2. Metoauueckue yKazaHus 10 MOATOTOBKE K JICKIIMOHHBIM 3aHATHSIM.

B xome nekuuii paccMaTpUBAKOTCS OCHOBHBIE TMIOHSTHS TEM, CBSI3aHHBIE C HHMH
TEOPETUYECKHE U MPAKTUYECKUE MPOOIIEMBI, Tal0TCA PEKOMEHIALUHU JUIsl CAMOCTOATEIbHOU paboThI
U TOATOTOBKE K TMPAKTHYECKUM 3aHATHSAM. [lodToMy uW3ydeHHWe MUCHUIUIMHBI Tpelyer
CUCTEMAaTUYECKOTO U TMOCIEA0BAaTEIbHOIO HAKOIUIEHUS 3HAaHUM, CJEeIOBaTEeNIbHO, MPOIYCKU
OTJICTBHBIX TEM HE TO3BOJISIOT TNIYOOKO OCBOUTH mpeameT. OOydaromumcs HEOOXOAMMO: Tepe
KOKIOW JIEKIMEeH MpocMaTpuBaTh pabodyl0 MpoOrpamMmy IUCHUIUIMHBI, €€ OCHOBHBIE BOIPOCHI,
PEKOMEHAYEMYIO JIUTEpPATypy, YTO TO3BOJUT COKOHOMHUTH BpeMs Ha OCBOCHHE TEMbI Ha
ayIUTOPHOM 3aHATHM; TMeped OYepeAHOM JIeKIMel HeoOXOAUMO MPOCMOTPETH/TIOBTOPUTH
MaTepuanbl TOpeaslaymed Jekmuu. [lpu 3aTpygHEHHSX B BOCHPUATHH MaTepuaia CleayeT
00paTUTHCS K OCHOBHBIM JINTEPATYPHBIM HCTOYHHKAM.

6.3. MeTronnyeckue ykazaHus 0 IOJATOTOBKE K IPAKTUUYECKUM 3aHITHSIM.

B xone mpakTudeckux 3aHATUN YriyOJsiOTCS M 3aKpeIuIsioTCs 3HaHWSA OO0Yy4arolIuXcsl IO
POy pacCMOTPEHHBIX HA JICKIUSX BOMPOCOB, 3HAHWU IO MPOBEACHUIO DKCIIEPHUMEHTA, CHSTHIO
nokazaHuii ¢ npuOopoB. Ha mabopaTOpHBIX 3aHATHSAX Pa3BUBAIOTCS CIIOCOOHOCTH HCIIOJIL30BATh
COBpEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTUU, YMPaBIATh WHGOpMaNued ¢ MNpUMEHEHHEM
MPUKIAJHBIX TPOrpaMM; HCIOJIb30BaTh CETEBbIE KOMIIBIOTEPHbIE TEXHOJOTWHU, 0a3bl AAHHBIX U
MaKeThl TPHUKJIATHBIX MPOAYKTOB. llpu TOArOTOBKE K JAOOPATOPHBIM 3aHATHAM  KaKIbINA
00yJaronuics JOJKEH:

— U3yYUTh PEKOMEHIOBAHHYIO JIUTEPATYPY;

— U3Yy4YUTh MaTepUabl JICKIIHIA;

— MIOJTOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOil TeMe;

— OATOTOBUTH M OPOPMHUTH OTHUET I10 JTAOOPATOPHOU paboTe.

B mpomecce moAroTOoBKM K JA0OpPATOPHBIM  3aHATHSIM  OOy4aloOlIUecss  MOTYT
BOCTIOJIb30BaThCS KOHCYIbTALIMSIMU [TPENOJaBaTEs.

6.4. CamocTosTenpHasi paboTa BKIIOYAeT B ceOs BBHINOJHEHUE PA3IMYHOTO pOJia 3aJaHui U
CaMOCTOSITEIIbHOE M3YYCHUE TEOPETHYECKOTO MaTepualia Mo ydeOHHKAM M Y4€OHBIM MOCOOHSIM C
MOJATOTOBKOHM K MPAaKTHYECKUM 3aHATHSIM. KOHTPOIIb caMOCTOSATENHHON pabOThI 00yUaAIOIIUXCS HAJl
pPOrpaMMOil Kypca OCYIIECTBISIETCS B XOJ€ MPAKTUUECKUX 3aHATHI (YCTHBIM OINpocC, pelieHue
3a/1a4, MyOJTUYHOE BBICTYIUICHUE C IOKJIAI0OM 10 BEIOpAaHHOW TEME, TECTUPOBAHUE).



7. OeHOYHBIE CPEACTBA

7.1. IIaciopT OLIEHOYHBIX CPEACTB

Koa koHTpO/IMpyemMoil KOMIIETeH UK HaumenoBanme
Cemectp
(WM ee 4acTH) OLICHOYHOI'0 CPeACTBA
8 [TK-1 (TTK-1.1) Bormpocsr k 3auety Ne 1 — 52
ITpakTuyeckue pabotel Ne 1 — 4
8 [1K-3 (TTK-3.4) Bompocsr k 3auety Ne 1 — 52
ITpaktuyeckue paboter Ne 1 — 4

7.2. TunoBble 3aJaHUS1 MM HHbIE MaTepPHAJIbl, HEOOX0AMMBIE VISl TEKYLIEero KOHTPOJIs
7.2.1 IlpakTH4eckue padoThI

e OmnpeneneHre SKBUBAJICHTHOTO COMPOTUBIICHUSI PA3BETBICHHON LIEMU C TOMOILBIO
KOMIIBIOTEPHOU U MaTEMAaTUYECKON MOJECIIH

e PacyeT TOKOB M HANPSKEHUM B 3JIEKTPUYECKON LEMU TOCTOSIHHOTO TOKA C MTOMOIIBIO
KOMIIBIOTEPHON M MaTeMaTUYECKOU MOIENU

e OmnpeneneHre SKBUBAJICHTHOTO COMPOTUBIICHUSI PA3BETBICHHON LIETIH, COIepKAIICH
PEaKTUBHBIE 3JIEMEHTHI C IOMOLIBI0 KOMIIBIOTEPHON U MATEMaTH4YECKON MOJIETN

e Pacder TOKOB 1 HanpsHKEHUN B DJIEKTPUUYECKOM IIEMU MTEPEMEHHOTO € TOMOIIBIO
KOMIIBIOTEPHOU U MaT€MaTUYECKONU MOJEIIH

KpaTkoe OMUCAHUEC H PETVIAMEHT BbIMOJHCHUSA
3aILaHI/Ie BBITTIOJIHACTCSA IHCBbMEHHO. OHCHI/IBaeTCH IMPaBUJIBbHOCTb BBINIOJIHCHUA 3adaHUSA U
KOJIMYCCTBO AOIMMYHICHHBIX ITPU BBINIOJIHCHUHA 3a/IaHUS OIIHOOK.

Kpurepun oneHku:

- OIEHKAa «3allMIIEH0» BBICTABISIETCS CTYACHTY, €CIM BBINIOTHEHO (Hu3udeckoe
UCCIIeJOBaHHE Ha J1a0OpaTOPHOM CTEHJAE M CTYACHT TPaMOTHO OTBETHJ IO TEOPETHUYECKOH U
MPaKTUYECKOW YacTH MaTepuana;

- OLEHKAa «He 3alUIIeH0» BHICTABISIETCA CTYACHTY, €CIU HE BBINOJHEHO (QHU3UUecKoe
HUCCIICOOBAHUEC Ha na60paTopH0M CTCHAC WJIM CTYACHT HCTPAaMOTHO OTBCTUI IO TGOp@TH‘-I@CKOfI )41
MPAKTUYECKON 4acTu MaTepuana;

7.2.2TunoBple TECTOBLIE 3aJaHUA

DNEeKTpOIHEPreTHIECKasi CUCTEMA 3TO:

e YacTe SHEProcUCTEMbl, KOTOpask COCTOUT W3 JJIEKTPOCTAHIUMH, OIEKTPOCETEH U
NOTpeOUTENEH AIMEKTPOIHEPTUH, CBSI3AHHBIX MEKIY COO0M

e DHeprocucremMa, KOTopas COCTOUT U3 TEIUIOIEKTPOCTAHIUI, TEMJIO- U IEKTPOCETEN U
NoTpeOUTENEH TEI0- U 3JIEKTPOIHEPTUH, CBSI3aHHBIX MEXTY c000it

e UYacTte »5HeEprocucreMbl, KOTOpas COCTOMT M3 TEIUIOLEHTPAIN, TEIUIOCETed U
notpeOuTene Temia, CBI3aHHbIX MEXIY COO0M

e DJekTpuyeckas IIelb, COCTOsIIas W3 TeHeparopa, TpaHchopmaropa, JIOII wu
noTpeoduTenei

e YacTb DSHEProcUCTEMBI, KOTOpas COCTOUT M3 TeHepaTopa, TpaHcpopMmaropa H
notpeouTenei




Cy11ecTBYIOT CIIEIYIOIINE PEKUMBI 3JICKTPUUECKON CHCTEMBI:

e HopMmanbHblE yCTaHOBUBIIMECS, CTATUYECKHUE, TUHAMUYECKUE

e HopwmanbHbie YCTaHOBUBLIUECS, HOpMaJIbHbIE MepeXOIHbIE, aBapuiiHbIE
YCTaHOBUBLIUECS, TTOCII€ABAPUIHBIC YCTAHOBUBIINECS

e (CraTuyeckue, JMHAMUYECKHE; aBAPUIHBIC, IEPEXOIHBIE

e ABapuliHble, J0aBapUITHbIE YCTaHOBUBIINECS

e [locrosHHBIC, TIEPEMEHHBIE

[TapameTpbl pexruMa MEKTPUUECKON CUCTEMBI:
1,U,P,Q,S,f

B,H,u

r,x,g,b, k.

R,L,C

AL, AU,Af

[TapaMeTpbl CUCTEMBI:
LU, f
B,H,u
r,x,g,b, k.
P,0O,S
AL, AU,Af

DJeMeHT, cxema 3aMeIIeHUS KOTOpPOTO MoKa3aHa Ha pHCYHKE, 3TO:

@ 1

Peakrop

JIunaus snexktponepenayn
Tpancdopmarop
Hcrounnk

Harpy3ska

—/

DneMeHT, cxema 3aMCIICHUA KOTOPOTo IIOKa3aHa Ha PHUCYHKE, 3TO:
r X
A

e Peaxrtop
e JIunHuA 3yIeKTponIEpenaun
e Tpancdopmarop



e ['eHeparop
e Harpyska

DneMeHT, cxema 3aMELICHUS KOTOpOTO IIOKa3aHa Ha PHUCYHKE,

[ X_ r X_
Tl L "

Peaktop

JInnus snexrpornepenauu
Tpancdopmarop
Hcrounuk

Harpy3ska

TouHbIE METOIBI IJIs1 PEIICHUS] CUCTEM JIMHEHHBIX alreOpanvyecKux ypaBHECHHM:

e MeToabl XOp/, CEKYIIUX,

e Metonub! 3eliens, TpocToit urepannu, AKoou

e Metonbl Kpamepa, I'aycca, ooparaoi Mmatpuiibl, LU-pa3noxxenus
e Metoas!l HeroTOHA, KacaTeNbHBIX

e Meronsl Pynre Kyrra, Ditnepa

Merton 3eliens npuMeHsIeTCs JUIsl pEIIECHNUS:
TpaHCLEHAEHTHBIX YPaBHEHU

HenunelHbIX anreOpandeckux ypaBHEHUH

CucTem JIMHEWHBIX aNreOpandecKux ypaBHEHUN
JuddepeHnranbHbIX YpaBHEHUH ITEPBOTO MOPSAKA
JuddepeHnmaibHbpIX YpaBHEHUH BTOPOTO TOPSIKA

JloctatouHbie yCIOBHS CXOAUMOCTH MeToia 3eitaens nis pemenus CIIAY:

n n 2
mlaXZa,.j >1,mjaxZ‘oc,.j >1’*,Z‘O‘u >1
° Jj=1 i=l1
n n 2
mlaXZa,.j <1,mjaxZ‘oc,.j <1, Z‘au <1
° Jj=1 i=1
n 7 2
maxZaU >0,max2a[j >0, a;l >0
o =] =
n 14 2
maxZaU <0,max2a[j <0, a;|l <0
o | |
n 14 2
mlaxZoc[j :O,mjaXZa[j =0, a;l =0
° Jj=1 i=1

Pelienust HETMHENHBIX YPABHEHU COCTOUT U3 CIEAYIOIIUX ITAIOB:
e OrtaeneHue KOpHEH, yTOUHEHHE KOPHEH



YTOuHEHHE KOPHEN, ONIPEAEIEHUE HA CXOAUMOCTD
Otnenenrie KOpHEW, ONIpeAeICHUE Ha CXOUMOCTD
OnpeneneHre Ha CXOAUMOCTh

Haxoxaenne oTpeska rjae cCXoauThes QyHKIUS

Jl1st pelieHust HEIMHEWHBIX YPABHEHUN [TPUMEHSETCS CIEAYIOIIUE METO/BI:
3eligens, mpocTol uTepauuu, Ikodu

Kpamepa, ["aycca, o6paTHoit matpunibl, LU-pasznoxeHus

bucekiuu, npoctoit utepanuii, Hptotona, Xopa, CEeKyImx

Pynre Kyrra, Diinepa

Knaccuueckuii, onepaTopHbIi

MCTO,Z[ 6HC€KI_[I/II/I MNPUMCHACTCA IJId PCIICHUA:

JuddepeHnmranbHbIX ypaBHEHUH
CucreM TUHEMHBIX YpaBHECHUN
HenuHelHbIX ypaBHEHUM
CucreM HENMHENWHBIX ypaBHEHUN
TpancnopTHOM 3aga4un

MeToa Xop1 TPUMEHSETCS JIsl PEIICHUS:

e (CucreM JUHEHHBIX YpPaBHEHU
JuddepeHnmanbHbIX ypaBHEHUN
TpancnopTHOi 3a1a4n

HenuHelHbIX ypaBHEHUM

Cucrem nuddepeHmanbHbIX YpaBHCHUI

ToxnecTBeHHOE MTpeoOpa3oBaHue X = (p(x) PUMEHSIETCS B METO/IC:

bucekunn HeroTona
Xopna

[IpocToit ntepaunu
Cexynux

JTocTaTO4YHOE YCIIOBHE CXOIUMOCTH MeToa HproToHa
f"(x)iO,f(x(O))+f"(x(0))>O
'(x)=0, f( )+f”(x(°))<0
f"(x)=0, ( (0))+f”(x(°))>1
fM(x)=£0, f(x)+f"(x)>0
(x)=0, f

] V& ( °)+f”(x(°))<

X

VYcnoBus 3aBeplIeHMs poliecca UTEpaLuu:

(k1) _ (0)

X >E€

(k1) _ (0)

‘x - 0,001



x _xWi<g

xW _xE < g

(k+1)

X +x(k) <g

(k+1)

[To meTony xopa X BbIUKCIsIETCS 110 hopMyIie:

L w, (x(k))

: ()

MCh / (x )

. )
“)

MU £ () (2 =)

®o 0 = g(x) ,
pMyna X oy x HUCIIOJIB3YETCS B METO/JIC:

Hsrorona-bpoitnena
Cekymux

[IpocTeIx uteparui
Xopn

buceknuu

(k1) _ (k) / (x(k))

_ (k) _ (k1) )
=X ) X X HCIIOJIb3YETCS B METOJIE:

f(x(k))—f(x(k_l)

®opmyna X

Herotona

Cekyumux

[IpocTeix uteparui
Xopn

buceknuu

Jl1st perieHus CUCTEM HEJIMHEWHBIX YPABHEHUN IPUMEHSIOTCS METOIBI:
[Ipocroit urepanwmii, 3eiinens, Herotona, HetoTona-Padcona
bucekuuii, xopn, Hetorona-bpoiinena

Kpamepa, ["aycca, oOpaTHoii matpuiisl, LUpaznoxenus

Pynre Kyrra, Diinepa



e Knaccuueckuit, onepaTopHbIil

KpaTkoe OMUCAHUEC H PETIVIAMEHT BbINMOJTHCHUSA
3aILaHI/Ie BBITTIOJIHACTCSA IMHCBbMEHHO. OHCHI/IBaeTCH MPaBUJIBHOCTDb BBINIOJIHCHUA 3adaHUSA U
KOJIMYCCTBO AOIMYHICHHBIX ITPU BBINIOJIHCHUHA 3aJIaHUSA OIIHOOK.

Kpurepun onenkmn:

- OLEHKAa «3aYT€HO» BBICTABISECTCA CTYJEHTY, €CIU CTYAEHT OTBETWJ OOJIbllIe 4YeM Ha
IMMOJIOBUHY BOIIPOCOB TCCTA,

- OLICHKA «HE 3a4TE€HOY - €CJIU CTY/AEHT OTBETHJI Ha IIOJOBUHY MJIM MEHbILIE BOIIPOCOB TECTA.



7.3. OueHo4Hble CpeaCcTBa ISl MPOMEKYTOYHOH ATTECTAIIMM MO MTOraM OCBOCHHS

JTUCIUTLINHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 8
Ne
' Bomnpoce! k 3a4ery
1 Mopnenuposanue. [lonobue siBieHuii (aOCOMIOTHOE MO00HME, TTOTHOE MOJ001e, HEMOIHOE
" | mogobue, MpuOIMKEHHOE TI0I00HE).
) Oduznyeckue MojenH. (HaTypalbHbIE, KBa3HMHATypajdbHBIC, MacIITaOHBIC, aHAJOTOBBIC
" | Mogenn).
3. | MaTeMmarudeckast MOJIeIb (aHATUTHYECKAs, YUCIICHHAs, UMUTAIIMOHHAS MOJIEIIH ).
4 OcHoBHble TpeOOBaHHA K MoOJENsIM (aA€KBATHOCTb, MPOCTOTA, MOTEHIMAIBLHOCTD,
" | yHUBEpCAIBHOCTH, TOYHOCTH, 3KOHOMHYHOCTB ).
5 Knaccudukanusa maremarndeckux mojenei (CTpyKTypHble MaTeMaTHYeCKHUe MOJEIH,
(GyHKIIMOHATBHBIC MATEMATHUECKHUE MOJICIIH).
6. brouyHo-uepapxuuecknii MOAXOA K TMPOCKTUPOBAHHUIO Mojeleld (MHKPOYPOBCHBD,
MaKpOypOBEHb, METAYPOBEHB ).
Jlenenue (QyHKIMOHATBHBIX MaTEMaTHYECKHX MOJENed MO Croco0y mMpeacTaBlIeHUs
7. | cBOMCTB O00BEeKTa (aHAJUTHUECKHE MAaTeMaTHYEeCKHEe MOJENH, aJIrOpUTMUYECKUE
MaTEeMaTUYeCKHe MOJIEIN, UMUTAIIMOHHBIE MATEMATHUYECKUE MOJIETIN).
[Tpunuunel  MoaenupoBaHUS  (MIPUHLIMII ~ MHOXECTBEHHOCTH  MOJEJeH, MNpUHLUI
8. | mHbOpMAITMOHHON JIOCTAaTOYHOCTH, MPUHIUTT OCYIIECTBUMOCTH, MIPUHIIUTL
arperupoBaHusi, IPUHIIUI TapaMeTPU3aLINN).
9. | YcnoBus, OCTOMHCTBA, HEIOCTATKU, TPUMEPHI HATYPHOT'O MOACIUPOBAHUS
10. | YcioBusi, TOCTOMHCTBA, HEAOCTATKH, IPUMEPHI MOJYHATYPHOTO MOJEITUPOBAHUS
11. | Paznuna Mexay HaTypHBIM U U3HUYECKUM MOJICTHPOBAHUEM
12. | YcnoBusi, TOCTOMHCTBA, HEAOCTATKH, MPUMEPHI (PU3HUIECKOTO MOJICTUPOBAHUS
13. | O6macTh MATEMaTHIECKOTO MOICITUPOBAHUSI.
14. | MaTemaTnyeckoe MOJICIMPOBAHUE — KAK 3TaIl JPYTUX BUAOB MOJCITHUPOBAHUS
15. | Maremarnueckoe MOJEITUPOBAHUE — KAK CAMOCTOSITEIbHBINA BUI MOJICIUPOBAHUS
16. | Pa3HOBUOHOCTH MaTEMAaTHYECKUX MOJEIEH
17. | Mepapxust MaTeMaTHYECKUX MOJIETIEH
18. | JlocromHCTBA, HEOCTATKU, TPUMEPHI MATEMATUYECKOT0 MOJICITUPOBAHUS
19, MMuTalimoHHOE  KOMITBPIOTEPHOE  MOJICIMPOBAaHUE  CIOXKHBIX  cHcTeM. [lpumepsl
MPOTrPaMMHBIX Cpel UMUTAIIMOHHOTO MOJECIUPOBAHUS
20. | Kpurepun mogo0usi, orpenesirome moao0us
21. | CnocobOsI onpenenenus kpurepre moaoous. [[peodpazoBanust KpuTEepreB OO0
22. | JInHelHbIC ¥ HEIMHCHHBIC TT0100Ms
23. | I[lpumepsl kpuTepreB MOAOOUS FICKTPUICCKUX TIETICH
24. | TlpumMepsl KpUTEpUEB OIO0US IIEKTPOMArHUTHBIX TOJIEH
25. | Kpurepuu »1eKTpoIMHaMUYECKOTO IMO00MUs.
26. | YciaoBus co3maHus Moneien
27. | OneHka aaeKBaTHOCTH MOJIEIIH
28. | O6paboTKa pe3ybTaTOB MOJICTUPOBAHUS
29. | OCHOBHBbIE 3Tanbl MOIETUPOBAHUS
30. | OCHOBHBIE METO/IbI PEIICHUS 3a]]a4 MOACIHUPOBAHUS
31. | BerunciurenbHble METOJIBI B MOJICTUPOBAHUU
32. | IlorpemHocT! MOJEINPOBAHHUS




33. | Onenka 00yCIIOBICHHOCTH BBIYMCIUTEIHHOM 3a1a91
34. | KoHTpOab NpaBUILHOCTH MOJENH
35, Matpuynass ¢opma 3amMcu CHUCTEM YpaBHEHMH, COCTaBIsieMBIX B IpoIliecce
MOJICJIMPOBAHUS, BUJIbI MaTPHUII
36. | Metonx obparHoi MaTpuIlsl, hopmyisl Kpamepa.
37. | Meton I'aycca.
38. | MeToa npocToi UTepaiu.
39. | Meton 3elinens 1is pelIeHUs] CACTEM JIMHEHHBIX YPAaBHEHUN.
40. | Merop 3eiiaens A pellIeHUs] CUCTEM HEIMHEWHBIX YPAaBHEHUH.
41. | Meton HerotoHa.
42. | Merog Diinepa.
43. | Meron Pynre-Kyrra.
44. | Cxemsl 3aMenieHysi. POpMBbl 3alIMCH TAPAMETPOB JIEKTPUUECKUX CHCTEM.
45. | ®opMbl MATEMATUYECKOTO ONMKUCAHMS YCTAHOBUBIIMXCS PEKUMOB YHEPTOCUCTEM.
46. | CucteMbl ypaBHEHHH y3J10BbIX HAIPSYKEHU M METObI MX PELICHHUS.
47 CucreMbl HEMMHEHHBIX ypaBHEHUN OanaHca MOUIHOCTH B TPUTOHOMETPUYECKOU (opMme;
METO/bI UX PEIICHUS.
48. | CreneHu cBOOOIbI SJTEKTPUIECKUX CUCTEM.
49. | IonaTHs 1 YCIOBHS JIOKAIBHOTO U TJI00ATBHOTO SKCTPEMYMOB (DYHKITHH.
50. | Maremaruyeckast GopMyJIMpoBKa 3a7a4 Ha O€3yCIOBHBIA U OTHOCUTEIBHBIN SKCTPEMYM.
51. | Meton HeomnpeneaeHHbIX MHOXKUTENEH Jlarpanika.
52. | IloctaHoBKa 3a/la4yv ONTUMHU3AIMU PEKUMOB SHEPTOCUCTEM, METOJI PEILICHUSI.
7.3.2. Kputepruu ¥ HOPMbI OLIEHKH
®opma
NMPoOBeIeHUs
Cemectp . Kpurepuu u HOpMbI OLIEHKH
NPOMEKYTOYHOM
arTecTalnu
3a4deT (YCTHO) OIICHKA «3aYTEHOY BBICTABIISCTCS

o0yyJaromemycs, eciu
00YJarOIUICS U3JI0KIIT
«3a4TEHON MaTepuai rpaMoTHO, COJIep KaHue
OTBETa COOTBETCTBYET
COJIEp>KaHUIO BOIIPOCa, TeMa
BOIIPOCA MOJTHOCTHIO PaCKPhITa

OLIEHKA «HE 3aUTCHO»
BBICTaBIIETCS OOyyaromemMycs,
«HE 3a4TECHO» ecIii 00y4JaroLNiics He pacKpPbUT
coJiep>KaHue BOIPOCa WU
OTKJIOHWJICS OT 33JJaHHOM TEeMbI




8. YueOHO-MeTOAMYecKOe U MH(POPMAIIMOHHOE o0ecevYeHre JUCHMIITIMHBI

8.1. O0s13aTesibHAA TUTEpPATYypa

Tun (yueOHunk, yuedHoe

KoaunuecTBO B
HAy4YHOI

Ne nocooue, y4eoHoO-
ABTOpBI, COCTABUTEH 3arsnaBue (3aroJjioBoK) T'ox m3panus ouoauoreke /
n/n MeToAnYecKoe mocooue,
DpAKTHIYM, Ap.) HaumenoBaHue
P > AP IBC
1 | AkcénoBM.U. MoenrpoBaHue 3JIEKTPOIIPUBOIA Y4eOHoe mocobue 2017 3bC
«ZNANIUM.
COM»
2 I'panoBB.M. KommnbrorepHoe MoaenrpoBanue VY4yebHoe mocodue 2018 9BbC
«ZNANIUM.
COM»
8.2. lonoiHUTEILHAS JIUTEPATYPa
Tun (yuyeOHUK, ydeOHOE KOHH%CTEO i
HAYYHOI
Ne nocooue, yaeoHo-
ABTOPBI, COCTABUTEIH 3ariiaBue (3aroJi0BOK) I'ox u3panus ondauorexe /
n/n MeToauUYecKoe nmocooue,
IpaKTHKYM, 1p.) HaunmeHnoBanme
P » Ap- IBC
1 [ITaranoB A.® MoenupoBanue B 3JIEKTPOIHEPTETUKE yaeOHOe mocooune 2014 OBbC «IPRbooksy
2 | T'ypuna 1.A MonenupoBanue JNEKTPOTEXHUYECKUX | yIeOHO-METOIHUECKOe 2014 3BC «IPRbooks»
YCTPOWCTB nocooue
3 | Haraes /I.A. MopenupoBaHue cucTeM MIPAKTUKYM 2016 Meroanueckuit
IIEKTPOCHAOKEHUS KaOWHET

Kadeapsl




8.3. Ilepeuennr mpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

— Web of Science [DnexTpoHHBINH pecypc]| : MyJIbTHAUCHMIUIMHAPHAS pedepaTuBHas Oa3a
nanHbIx. — Philadelphia: Clarivate Analitics, 2016. — Pexxum nocrtyma : apps.webofknowledge.com.
— 3aru. ¢ 3KpaHa. — 3. pyc.,aHri.;

— Scopus [DnekTpoHHBI pecypc]| : pedepatuBHas 6a3za maHHbIX. — Netherlands: Elsevier,
2004. — Pexum noctyna : scopus.com. — 3aril. ¢ 3kpana. — S3. pyc., aHriL.;

— Elibrary [OnexktponHslii pecypc| : HaydHas 37eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000. — Pexxum noctyna : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHrI.;

— Springer Link [DnextponHsiii pecypc] : [0a3a manHbIx].— Switzerland: SpringerNature,
1842. — Pexxum nocrtyna : link.springer.com. — 3ari. ¢ skpana. — 3. anrin.;

— ScienceDirect [DneKTpoHHBIH pecypc| : KOJJIEKIUS 3JIEKTPOHHBIX KHUT H3/1aTeNIbCTBA
Elsevier. — Netherlands: Elsevier, 2018. — Pexxum noctyma : sciencedirect.com. — 3ari. ¢ 3KpaHa. —
SI3. aHTN.;

— Cambridgeuniversitypress [D7IeKTpOoHHBINA pecypc]| : )KypHaibl uznarenbcrBa. — Cambridge:
Cambridgeuniversitypress, 2018 . — Pexxum goctyna : cambridge.org. — 3ari. ¢ skpaHa. — SI3. anri.;

— NEICON [2neKkTpoHHBIN pecypc| : 37eKTpoHHass HH(POpMAIUs : apXUB HAyYHBIX KYPHAIIOB.
— Mocksa : HOMKOH, 2002. — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S3. pyc., anr.

8.4. [lepeuenb mporpaMMHOro odecrneyeHust

Ne Haumenopamue IO PexBuU3UTHI A0roBopa
n/n (maTa, HOMep, CPOK AeHCTBHS)
1 | Windows Horoop Ne 690 ot 19.05.2015, cpok
TEHCTBHS — OECCPOUHO
2 | Office Standard Horoop Ne 690 ot 19.05.2015, cpok

nerctBust — O6eccpouno; lorosop Ne 727
or 20.07.2016, cpox  npeicTBuUsS —

OeCcCpOYHO

3 | MathCAD Axt n/m ot 21.07.2009r. (I'oc. KonTpakt
Neo 487 ot 28.05.2009r1.), cCpoK ACHCTBUSA -
OeccpouHo

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

CPOK JIEHCTBHSI - 0ECCPOYHO

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /IS OCYIIECTBJICHUSI
o0pa3oBaTeIbHOI0 MpoLecca 1o JMCHUIINHE

HaumeHoBaHue 000pPyI0BAHHBIX Y4eOHBIX

Ka0MHeTOoB, 1a00paTOpPHii, MACTEPCKHUX U

Ne APp. 00bEKTOB /1JIsl IPOBeIeHUs

/Il | MPAaKTHYeCKHUX U JJA00PAaTOPHBIX 3aHATHIA,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM

padoThl o0yuawmuxcs (HOMep ayAUTOPHN)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

VYdeOHast ayTuTOpHS TS IPOBEICHUS Cronpl yYEeHUYECKHE IBYXMECTHBIC
3aHSTHI JCKIMOHHOTO THIA. Y4eOHas (MOHOOJIOK), CTON YYCHHYECKHIA

| | 3yZMTOpHS ISl pOBENIeHUA 3aHSATHHA TPEXMECTHBI MOHOOJIOK, CTOJ
CEMHHAPCKOT0 TUMA. Y4eOHas ayTuTOpus sl | MPENoIaBaTebCKUH, CTYII
KYpCOBOTO TIPOCKTUPOBAHUS (BBITIOTHEHUS NPEeroIaBaTeIbCKU, JOCKa ayAUTOPHAs

KYpCOBBIX pa0oT). YueOHas ayIuTOpHst JUIs (menoBas), kadeapa, SKpaH, IPOEKTOP,




n/n

HaumeHoBaHue 000py10BAHHBIX YUeOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKHUX U
Ap. 00bEKTOB /1JIsl IPOBe/IeHUsI
NPAKTHYECKUX U JIAa0OPATOPHBIX 3aHATHH,
NMOMeNIeHU IJIfl CAMOCTOATEILHOM
padoThI o0yuarmuxcs (HoMep ayJUTOPHUN)

ITepeyeHb OCHOBHOTO 000PYAOBAHUA

IIPOBEJICHUS TPYIIIOBBIX U MHANBUIYAJIbHBIX
KOHCYJIbTAIMi. YueOHas ayIuTopus s
IIPOBEJICHUS 3aHATUHN TEKYIIETO KOHTPOJIA U
IPOMEKYTOUHOM aTTecTanuu. (3-609)

TIPOIIECCOP, JKAITIO3H

Komnerorepnsiii kinacc. [lomenienue amst
CaMOCTOSITENIbHON pa0boThl. YueOHas
ayIUTOpUS JJI IPOBEICHUS 3aHATUI
CEeMHUHAPCKOro TUIa. Y4yeOHas ayAuTOpHs IS
KypCOBOI'O IPOEKTUPOBAHUS (BBINOIHEHUS
KYpCOBBIX pa0oT). YueOHas ayIuTOpHs IS
IIPOBEJICHUS TPYIIIOBBIX U MHAWBHUYAJIbHBIX
KOHCYJIbTAIMi. YueOHas ayuTopus s
IIPOBEJICHUS 3aHATUHN TEKYLIETO KOHTPOJIA U
MIPOMEXYTOUHOM aTTecTanuu. Jlaboparopus
«IudpoBoe MoaenMpoBaHUE B
anekTposHepreTuke» (3-601)

OxpaH, npoektop, [1K, aByxmecTHbIe
MapThl, TPEXMCECTHBIC CTOJIbI, CTYJIbA
YUEHUYECKHUE, CTOJI I KOH(DEPEHIIHHA.

[Tomernenue a1 cCaMOCTOSTENHHON pabOTHI
crynentoB (I'-401)

Ctonbl ydeHHUYECKUE, CTYNbs
yuenndeckue, [IK ¢ BbIX00M B ceTh
Nutepner




