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JIUCT COI'JIACOBAHUA
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Kadenpa N8 CUCTEMEI [TPUBOJOB, MEXATPOHUKA U
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MOJE/IMPOBAHUE U ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE MEXATPOHHBIX
CHUCTEM

Pa3gennl padoueii nporpaMMsl

1. IEJIN OCBOEHUA JUCHUIIIIMHBI

2. MECTO INCHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPXXAHUWE NUCLIUITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHMA JUCLIUITIIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE AMCLUITJIHBI
6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHWE NVCIHUIIIIMHBI

IIpunoxxenus K padoueil mporpaMme JUCIHUTIMHBI
¢ TIpunoxenue 1. AHHOTaIMs paboueit MporpaMmbl

e Tlpunoxkenue 2. TexHonoruy u Gopmbl 00yUeHHsT
o [Ipunoxenue 3. @OHJBI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1.1 — cnocoOHOCTh COCTaBIAThL MaTeMaTHUeCKre MOJe/H, TIPOU3BOAUTL PacueThl U MPOEKTUPOBaHUE
OTAEMBHBIX  YCTPOWCTB M TOJCUCTEM MEXAaTPOHHBIX U  POOOTOTEXHUUYECKUX CHUCTEM, BKJIIOUas
WCTIO/THUTE/IbHBIE, UH(OPMalMOHHO-CEHCOPHbIe U YIIPaBJIsoLye MOAYIN

@DOpMHPOBaHUI0 KOMIIETEHLIUH CTy)KUT JOCTIKEHHE C/IeJYIOLINX pe3y/ibTaToB 00pa30BaHusL:
IICK-1.1

3HAHUA:

3HaTh OCHOBBI TPUMEHEHWs MEeTOJOB MaTeMaTHueckoro MOJe/JUPOBAHUS B MAIIMHOCTPOEHUU U
prbOPOCTPOEHNY;

3HaTb MeTOAbI TIOCTPOEHMSI M MCC/Ie[OBaHUsI MaTeMaTH4ecKUX MOJeneil CHUCTeM YIpaB/IeHHUs
MeXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTEM;;

YMeHuUsi:
WCTO/Ib30BaTh METOJbl MareMaTHMYeckoro MOJEeNVMPOBAHUSI W COBpeMeHHble HMH(OpPMaLMOHHbIe

TE€XHOJIOTUHU TIpU paapa60TKe HpH60prIX CHUCTEeM;;

HAeblKuU:
pelnieHrs Hdy4YHO-HMCC/Ie40BaTe/IbCKHUX, IMPOEKTHBIX W TEXHOJIOTMUEeCKHX 3a[da4d C HCII0/Ib30BaHUEM

HMH(GOPMALIMOHHBIX TeXHOJIOTHH;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmaa MOJE/IMPOBAHUE U ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE
MEXATPOHHBIX CUCTEM siBnsieTcst AUCLUTUIMHON YacTH, GOpMUPyeMoil y4aCTHHKaM#
o0pa3oBare/IbHBIX OTHOIIEHUH 0/10Ka 1, TporpamMMebl MO/ITOTOBKY 110 HaripaesieHnto 15.03.06 MexampoHuka
u pobomomexHuKa.

CogepxaHue  OUCLIMIUIMHBI  SIB/IAETCSL  JIOTUUECKMM  npogo/pkeHueM  guciuiuiiH: TEOPUSA
ABTOMATNYECKOI'O YIIPABJ/IEHWSA, ITPUBO/bI MEXATPOHHBIX n
POBOTOTEXHUYECKHUX YCTPOMCTB, KOHCTPYUPOBAHUE MOJY/IEM MEXATPOHHBIX
N POBOTOTEXHUYECKUX CUCTEM.

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHLINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HadadJ/ia U3yuyeHusd JUCLHUTIIMHBI:

¢ OIIK-11 — Criocob6eH pa3pabarbiBaTh 1 IPUMEHSITb aJITOPUTMbI I COBPEMEHHbIE 1U(PPOBLIE
MpOrpaMMHbIE METO/IbI PACUETOB U MPOEKTUPOBAHUS OTAEIbHBIX YCTPOKUCTB U MOJCUCTEM MeXaTPOHHBIX
1 po0OTOTEXHNUECKUX CUCTEM C WCTI0/Ib30BaHHEM CTaHAAPTHBIX UCIIOHUTETBHBIX U YIIPAB/ISIOLINX
YCTPOWCTB, CPe/ICTB aBTOMaTHKH, U3MepPUTETbHON U BEIUMCIUTEIBHON TEXHUKH B COOTBETCTBUHU C
TeXHUYeCKUM 3a/laHreM, pa3pabaTbiBaTh LU(POBbIE aITOPUTMBI M TTPOTPAMMBI YIpaB/IeHUsT
PODOTOTEXHHUECKHUX CUCTEM

¢ TICK-1.2 — CriocobeH yuacTBOBaTh B TIO/[TOTOBKE TEXHUKO-KOHOMUYECKOTO 000CHOBAHUS CO3/IaHUS
MPOEKTOB MEXaTPOHHBIX U POOOTOTEXHUUYECKUX CUCTEM, X TOJ[CCTEM U OT/IeJIbHBIX YCTPOUCTB C
WCII0/Ib30BaHMEeM COBPEMEeHHBIX UCTIOTHUTEJIbHBIX M YIIPABJSIOIIUX YCTPOUCTB, CPeJCTB aBTOMAaTHKH,
M3MepUTeIbHOU U BBIYMCIUTETBHON TeXHUKU

¢ [ICK-1.4 — CriocobeH NprUMeHsITE COBpEMeHHBIE CPeCTBA aBTOMaTH3UPOBAHHOTO MPOEKTUPOBAHUS U
MalllMHHOW TpaUKU MPU MPOeKTUPOBAHWY CUCTEM U J1J1sl TIOATOTOBKUA KOHCTPYKTOPCKO-
TeXHOJIOTUUeCKOW OKyMeHTalun



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

BCEI'O

Jlekuuu
pabora cryjeHToB

3aHATUA
CamocrosTe/bHasA

IIpakTHyeckue

®dopmupyemast
KoMmmereHus, %

TICK-1.1

Pa3pen 1. OcHOBHBIe NOHATHA TeOPHH MojieIupoBaHus. 1.1. MogienupoBanue B
TeXHUUYeCKUX chcremMax. OCHOBHbIe TMOHATHS U ornpe/ieieHnst. CoBpeMeHHble KOMITbIOTePHbIe
TeXHOJIOTMH B NPOEKTHPOBAHUM TEXHUUECKUX cUcTeM. 1.2. OCHOBHBIe CBOICTBA U
XapakTeprCTUKU Mogerneld. 1.3. Oco6eHHOCTH MOZEMMPOBAHMS CJIOXKHBIX CHCTEM C YUETOM
peanbHBIX yC}'lOBI/lﬁ WX IPUMEHEeHMs.

15 8

Paspen 2. IIpoeKTHpOBaHHe 00BEKTOB yNPaB/IeHHs JHHAMHYECKHX CHCTeM. 2.1
MaremaTHyeckoe OTMCaHKe HerpepbIBHbIX U AUCKPETHBIX 0OBEKTOB yIPaB/IeHHsI.
TTpe/cTaB/ieHe MaTeMaTHueCKOro ONMcaHusl 0ObEKTOB YrpaB/IeH s MeXaTPOHHbIX CHCTEM B
nakete Control System Toolbox u B makete Simulink. 2.2 /IuHamMuueckue XapakKTepUCTUKH
o6bekToB yrpasnenus B Control System Toolbox. HcTpymeHTansHOe cpesctBo LTI-Viewer.
JIMHaMUUeCKHe XapaKTepUCTHKU 06beKTOB yripae/eHus B nakere Simulik. 2.3. Orenka
KauecTBa ¥ TpeGOBaHMs K JUHAMUYeCKIM XapaKTepPUCTHKaM 3aMKHYThIX CUCTeM. Pery/stopbt
B IMHAMUYECKIX MEeXaTPOHHBIX CHCTeMax.

15 8

15

Paspen 3. luHaMHKa 00beKTOB ynpasiieHus. 3.1. [JiHaMUueCK1e XapakKTepUCTHUKU
HEeMNpepbIBHBIX U AUCKPETHBIX 00BEKTOB yripaseHus. 3.2. VccnenoBaHue JUHaMHYeCKHAX
XapaKTepUCTHK 06beKTOB yripas/eHus B nakere Control System Toolbox. 3.3. McciefoBaHue
JIMHaMHUYeCKHX XapaKTePUCTHK 00BeKTOB yIipaB/eHus B MakeTe Simulink.

11

15

Pazpen 4. DneKTpuyeckue MalIMHbI B nakere Sim Power System. 4.1. OCHOBHbIe
0coBeHHOCTH CO3/1aHKs MOgie/ield B TakeTe paciuvpenusi Sim Power System. O630p
6ubnuoreku 610koB Sim Power Systems 4.2. CTpyKTypHbIe MOZE/IN 3/eKTPUUECKMX MALLUH B
nakete Simulink. 4.3. MaremaTnueckasi ¥ CTPyKTYpHast MOZie/lb JBUTATeJIs IOCTOSTHHOTO TOKa.
4.4. MaremaTHyeCK1e U CTPYKTYPHBIe MO/Ie/Id aCUHXPOHHBIX U CUHXPOHHBIX MallWH. 4.5.
BupTtyanbHble Mofie/Iu 371eKTpPHUUeCKUX MallvH B rakeTe Sim Power System. 4.6.
VneHTndMKaLMs TapaMeTPOB /IeKTPUYeCKHUX MaIliH.

16 8

15

System.

Paspen 5. MopielbHOe POeKTHPOBaHHEe MeXaTPOHHBIX CHCTEM MOCTOSIHHOTO ToKa. 5.1.
CHHTe3 HenpepbIBHbIX U LIU(POBBIX PETYISTOPOB B CKOPOCTHOI MEXaTPOHHOM CHCTeMe
TIOCTOSIHHOTO TOKa (O/JHOKOHTYPHOM U IByXKOHTYPHO#). 5.2. CHHTe3 HelpepbIBHbIX 1
LU(POBBIX PEry/sTOPOB B C/Ie/sllel chcTeMe MOCTOSHHOrO ToKa. 5.3. CHHTe3 HerpepbIBHbIX
1 1U(POBBIX PETyIATOPOB MeXaTPOHHBIX CUCTeM MOCTOSIHHOTO TOKA Ha BUPTYa/IbHbIX
Mozensx. VccneoBaHye cTaTHUeCKUX XapaKTepuCTUK. 5.4. MogienlbHOe MpoeKTHpoBaHue
MeXaTPOHHBIX CUCTeM MOCTOSIHHOTO TOKa Ha MIMUTALIMOHHBIX CTeH/laX rakera Sim Power

16 8

15

Paspen 6. MopielbHOe NPOEKTHPOBaHHE MeXaTPOHHBIX CHHXPOHHBIX cucTeM. 6.1. CuHTe3
HernpepbIBHBIX U LIU(POBBIX PETY/ISTOPOB B OJHOKAHAILHOM U /IByXKaHa/IbHOW CKOPOCTHOM
MeXaTPOHHOW CHHXPOHHOM cHcTeMe C 6e3bIHepLIMOHHBIM KaHa/IoM "aTYMK MOJI0XKEHHS
poropa - peo6pasosaresib koopgauHat" (JI1P-T1K). 6.2. CuHTe3 HerpephbIBHBIX U L(POBLIX
PerynsTopoB B OHOKaHa/IbHOM M IByXKaHa/IbHOM CKOPOCTHOM MeXaTPOHHOMN CUHXPOHHOM
cHUCTeMe C MHepLMOHHbIM KaHanoM [ITIP-TIK. 6.3. CuHTe3 HenpepbIBHbIX 1 LIM(POBBIX
PerynaTopoB MeXaTPOHHBIX CUHXPOHHBIX CUCTEM Ha BUPTYa/IbHBIX MOJE/IAX. I/ICCJ'[E,E[OBaHI/lE
CTaTUYeCKUX XapaKTepPUCTHK.

16 8

15

Pa3aen 7. MoielbHOe NPOEKTUPOBAHHE MeXaTPOHHBIX ACHHXPOHHBIX cucTeM. 7.1 CuHTe3
HemnpepeIBHBIX U LIU(PPOBBIX PETY/ISTOPOB ACHHXPOHHBIX CUCTEM C YaCTOTHBIM YIIpaB/eHHUeM.
7.2 CUHTe3 HernpepbIBHBIX U LM(POBBIX Pery/lsaTOPOB aCHHXPOHHBIX CUCTEM C YaCTOTHO -
TOKOBBIM yripaB/ieHHeM. 7.3 CHHTe3 HelpepbIBHbIX 1 LU(PPOBBIX PEry/IsTOPOB YACTOTHBIX
ACHHXPOHHBIX CHCTEM C BEKTOPHBIM yrpaByieHHeM. 7.4 CHHTe3 HellpepbIBHBIX U LIU(MPOBBIX
PeryisiTopoB YaCTOTHBIX ACUHXPOHHBIX CUCTEM C MPSMBIM yTIpaB/JeHHeM MOMEHTOM.

19 8 11

15

Bcero 3a 8 cemecTp 108 52 26 26 56

100

108 52 26 26 56

Bcero no AucHyIUIMHe

100

3.2. AyAMTOPHBIA MPAKTHKYM

Homep u
HavMeHOBaHue
paspena
JUCLIUTIITAHBI

Tema MNPAKTUHYECKOIro 3aHATUA

Oo0nemMm,

ayn.
JacoB

Pasgen 1.
OCHOBHbIe
TIOHATUS TEOPUHU
MOZe/IMPOBaHUSs.

MogenvpoBaHye B TeXHUUeCKUX cucTeMax. OCHOBHbIE TIOHITUS U
oripezienienusi. Oco6eHHOCTH MOJIe/TMPOBAHUSI CIIOKHBIX CUCTEM C yUETOM
peasibHBIX YC/I0BUM KX npuMeHeHUst. CoBpeMeHHbIe KOMITbIOTEPHbIe
TEXHOJIOTMH B TIPOEKTUPOBAHUM TexHHUecKux cuctem. [Taker Simulink -
BU3yaJibHasi Cpejja MPOeKTHPOBaHUS MeXaTPOHHBIX CHCTEM.

Pazgen 2.
[IpoekTrpoBanue
00BEKTOB
yIIpaB/eHuUs
UHAMUYeCKUX
CHCTEM.

Marematryeckoe OrvcaHie HelpephIBHBIX U JUCKPETHBIX 00BEKTOB
yripaBsieHus. [1pefcraBiieHre MaTeMaTHyeCKOro ONMCaHKsT 00beKTOB
yTpaB/eHus1 MexaTpOHHBIX cucteM B makete Control System Toolbox u B
nakete Simulink. /TiHaMyYecKie XapaKTepPUCTHKA 00BEKTOB yIIPAB/IeHMUS B
Control System Toolbox. lHcTpymeHTanpHOe cpesictBo LTI-Viewer.
NuHamuueckrie XapaKTepUCTHKU 00beKTOB yripaB/ieHus B makeTe Simulik.

6

22353




OteHKa KauecTBa ¥ TpeOOBaHUS K JUHAMUYECKHAM XapaKTepPHUCTUKaM
3aMKHYTBIX CCTeM. PerysisiTopel B fUHAMUYECKUX MeXaTPOHHBIX
CUCTeMax.

Pazpen 3. VccnenoBanye TUHAMUUECKUX XapaKTePUCTUK OOBEKTOB YITPABIeHHUS

3 JuHamyka MuPTC B nakere Control System Toolbox. OnjeHka JUHaMUUECKUX U 9
00BEeKTOB TOYHOCTHBIX XapaKTepUCTHK 3aMKHYTBIX CUCTeM TPY TIOTMHOMHAIbHBIX
yTpaB/eHusl. BO37IeHCTBUSIX.

OcHOBHbIe 0COOEHHOCTH CO3JaHUS MO/ie/ieli B TakeTe paclIvpeHus Sim
Pazpen 4. Power System. O630p 6ubnvoreku 60koB Sim Power Systems.
OnexkTpuueckue |CTPYKTypHbIe MO/Ie/U 37IeKTpUUeCKUX MalllvH B rakeTe Simulink.

4  |MalluHbI B MaremaTriyeckasi U CTPYKTYpHasi MOZe/Ib JBUraresisi [IOCTOSIHHOIO TOKa. 4
nakete Sim MaremaTriueckrie U CTPYKTYPHbIe MOZ€/Id @CUHXPOHHBIX U CHHXPOHHBIX
Power System. |mammH. BupryanpHble MOgenu 3/1eKTpAYeCKUX MAlllvH B [1aKeTe Sim

Power System. VaenTrduKalys mapaMeTpoB 3/IeKTpUUYeCKUX MallliH.
Paspen 5. CuHTe3 HelpepbIBHbIX U LIU(PPOBbIX PETY/IATOPOB B CKOPOCTHOM
MogenrsHoe MeXaTPOHHOM cUCTeMe MOCTOSIHHOTO ToKa. CHHTe3 HellpephIBHBIX U
TPOEKTHPOBaHKe [IU(POBLIX PEry/isiTOPOB B CiefsIlel cucTeMe MOCTOSTHHOTO ToKa. CHHTe3

5 |MexaTpOHHBIX |HelpephIBHBLIX U LIN(POBBIX PErYIATOPOB MEXaTPOHHBIX CHCTEM 4
CUCTEeM TIOCTOSIHHOTO TOKa Ha BUPTYa/IbHBIX MoJiesisix. VcciieoBaHMe cTaTiyeCcKUX
IIOCTOSTHHOTO XapaKTepUCTHK. MozieslbHOe IIPOeKTUPOBaHUe MeXaTPOHHBIX CUCTEM
TOKa. TMOCTOSTHHOTO TOKAa Ha UMMTAl[MOHHBIX CTeH/lax nakeTa Sim Power System.
Paspen 6. CuHTe3 HelpepbIBHLIX U LIU(POBLIX PEry/IATOPOB B OFJHOKaHA/IBEHON 1
MogenbHoe IByXKaHa/IbHOW CKOPOCTHOUW MeXaTPOHHOM CUHXPOHHOM cHcTeMe C

g [MPOEKTHpOBAHHe Ge3bIHepLIMOHHBIM KaHa/IOM "[JaTUMK I10JI0)KEeHHsI pOTopa - 4
MeXaTpPOHHBIX  |mpeobpa3oBaresis KoopauHat" ([JITP-TTK). CuHTe3 HernpephIBHBIX U
CHUHXPOHHBIX LU(POBLIX PETyIATOPOB MEXaTPOHHBIX CUHXPOHHBIX CCTEM Ha
CUCTEM. BHUPTYa/IbHBIX MoZeisix. ViccieoBaHMe CTaTUYeCKUX XapaKTePUCTHK.

Paszen 7. CuHTe3 HenpepbIBHBIX U LIU(POBLIX PETy/IITOPOB ACUHXPOHHBIX CUCTEM C
MojienbHoe YaCTOTHBIM yIipaBieHreM. CHHTe3 HellpephIBHBIX Y LU(POBBIX

perynsaTopoB aCUHXPOHHBIX CUCTEM C YaCTOTHO-TOKOBBIM YIIPaB/IEHUEM.
NIPOEeKTHPOBaHue

7 MEXATPOHHBIX CuHTe3 HellpepbIBHBIX M LIM(POBBIX PEryIsSTOPOB YaCTOTHBIX 4
ACHHXPOHHBIX ACHHXPOHHBIX CUCTEM C BeKTOPHBIM yrpaBsieHHeM. CHHTe3 HellpepbIBHbIX
CHCTEM. Y 1IM(POBBIX PEry/sITOPOB YaCTOTHBIX aCUHXPOHHBIX CUCTEM C IPSIMbIM

yTpaB/jieHHeM MOMEHTOM.
Bcero 3a 8 cemectp 26
3.3. CamocTosnTenbpHas padora crygenta (CPC)
Homep u
Ne | HAaMMeHOBaHHeE Oo0nemMm,
Cojep>kaHue yueOHOro 3a/jaHus
n/n pa3pena 4acoB
AU CLUII/IMHBI

Paszen 1. MopenpoBaHue B TeXHUUeCKUX crcTeMaX. OCHOBHEBIE MTOHATHS U

OCHOBHBIE OIipe/ie/ieHusl. OCOU66HHOCTI/I MO/e/IMPOBaHNs CJIOKHBIX CUCTEM C YUeTOM

1 peasibHbIX yC/I0BUH UX NprMeHeHMs. CoBpeMeHHble KOMITbIOTePHbIE 7
TIOHATUS TEOPUU L
O —— TEXHOJIOTHM B IIPOEKTUPOBaHUY TexHuuecKux cucreM. ITaket Simulink -

BH3yasbHas Cpefia MPOeKTUPOBaHMS MeXaTPOHHBIX CUCTEM.

Marematryeckoe OricaHie HeTpephIBHBIX U JUCKPEeTHBIX 00BEKTOB
Paszen 2. yripaBsieHus. [IpefictaBiieHre MaTeMaTHYeCKOTo ONMCaHMsT 00beKTOB
TIpoeKTHpOBaHHe YTPaB/IeHHs MeXaTPOHHBIX CUCTeM B IaKeTe Control System Toolbox u B

nakere Simulink. luHaMr4yeckre XapaKTepUCTUKY 00beKTOB yIpaB/ieHUs B
00BEKTOB .

2 N —— Control System Toolbox. IHCTpymMeHTaIbHOE CPe/iCTBO LTI—VleweF. _ 7
IMHAMUYECKAX ITuHaMuueCcKue XapakKTepUCTUKU 0OBEKTOBR yrpaB/ieHus B nakete Simulik.
A— OueHka KauecTBa 1 TpeOOBaHUS K JUHAMUYECKHUM XapaKTepHUCTUKaM

3aMKHYTBIX CUCTeM. PeryyisiTopel B fUHAMUYECKHUX MeXaTPOHHBIX
cHuCTeMax.
Paspen 3. VccnenoBanye JUHAMUUECKUX XapaKTePHUCTUK 0ObeKTOB yIIpaB/ieHust

3 JunHamMyka MuPTC B nakete Control System Toolbox. OrjeHKa AHaMUYe CKUX U 7
00BeKTOB TOYHOCTHBIX XapaKTePUCTHK 3aMKHYTBIX CHCTEM IPU TOTMHOMHA/IBHBIX
yTpaB/eHusl. BO37IeHCTBUSIX.

4  |Pasgen 4. OcHOBHbIE 0COOEHHOCTH CO3/IaHMs MOJIefiel B TTakeTe paciivupeHus Sim 8
Onekrpuueckue [Power System. O630p 6ubmroreku 6;10K0B Sim Power Systems.
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MallIMHEI B CTpyKTypHbIe MOJIeJIM 37IeKTPUUeCKUX MallvH B Tlakete Simulink.
rnakeTe Sim Maremarnyeckas ¥ CTPYKTypHasi MOJieJlb ZiBUraTe/isi IOCTOSTHHOT'O TOKa.
Power System. |MaremaTuuecKkue U CTPYKTYpPHbIE MO/ ACUHXPOHHBIX M CUHXPOHHBIX

MallliH. BupTyanbHble Mofiesii 371eKTprueCKUX MalllvH B MTakeTe Sim

Power System. enTrdukariys napaMeTpoB 3/1eKTpUUeCcKUX MallliH.
Paspen 5. CuHTe3 HelpephIBHBIX U LIN(POBBIX PEry/IATOPOB B CKOPOCTHOMN
MogenbHoe MeXaTPOHHOU CcHCTeMe MOCTOSTHHOTO ToKa. CHHTe3 HellpephIBHBIX U
IIPOEeKTHPOBaHue |LI(POBBIX PEry/sSTOPOB B ClIesllell cucTeMe IIOCTOSTHHOro ToKa. CuHTe3
MeXaTpPOHHBIX  |HeNpepbIBHBIX U LJU(POBLIX PEry/IsITOPOB MEXaTPOHHBIX CUCTEM 8
CUCTEM MOCTOSIHHOT'O TOKA Ha BUPTYa/IbHBIX MOZesisiX. ViccieoBanye CTaTyeCKUX
IIOCTOSTHHOT'O XapakTepuCTHUK. MoziellbHOe TPOeKTHPOBaHNe MeXaTPOHHBIX CHUCTEM
TOKa. MOCTOSTHHOTO TOKAa Ha UMMTALMOHHBIX CTeHJax naketa Sim Power System.
Paspen 6. CuHTe3 HelpepbIBHBIX ¥ IU(POBLIX PEry/ISATOPOB B OAHOKAHA/ILHOU 1
MogenbHoe IByXKaHaJIbHOW CKOPOCTHOW MeXaTPOHHOM CUHXPOHHOU cHcTeMe C
TPOEKTHPOBaHKe (6e3bIHePLIMOHHBIM KaHa/IOM "AaTumK M0JI0KeH!sl POTopa - 8
MeXaTpPOHHBIX  |mpeobpasoBaress KoopauHat" (JITP-T1K). CrHTe3 HernpephIBHBIX U
CHUHXPOHHBIX LM(POBBIX PEry/ATOPOB MeXaTPOHHBIX CUHXPOHHBIX CUCTEM Ha
CUCTEM. BUPTYa/IbHBIX MOZesIsAX. ViccieoBaHye CTaTUYeCKUX XapaKTePUCTHK.
Paszen 7. CuHTe3 HelpepbIBHLIX U LIN(POBBIX PEry/ISTOPOB aCUHXPOHHBIX CUCTEM C
MojjenbHoe YaCTOTHBIM yIipaBieHueM. CHHTe3 HellpepbIBHBIX U LIU(POBBIX

PerynsaTopoB aCUHXPOHHBIX CUCTEM C YaCTOTHO-TOKOBBIM YIIPaBJ/IEHUEM.
IIPOEKTUpPOBaHUe
MeXaTPOHHBIX CuHTe3 HelpepbIBHBIX ¥ LIM(POBLIX PETYISTOPOB YaCTOTHBIX 11
ACHHXPOHHBIX ACMHXPOHHBIX CUCTEM C BEeKTOPHBIM yIipaBjieHreM. CHUHTe3 HellpephIBHBIX
CHCTEM. Y IU(POBBIX PEry/sITOPOB YaCTOTHBIX ACUHXPOHHBIX CUCTEM C MPSIMBbIM

yIpaBJjleHueM MOMEHTOM.

Bcero 3a 8 cemectp 56
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJEJ/IN CEMECTPA
1|2 3 4|5| 6 7 8(9| 10 | 11 | 12 13
8 nIi3 AP NII13 ap Bomnp. Ok3

‘YcioBHbIe 0003HAUCHUS:

e [IP — puarHOCTHUECKasi paboTa;
e UII3 — unAMBUAYya/bHOE MPaKTUUeCKOe 3aaHUE;
e Bomnp. 3K3 — BONPOCHI K 3K3aMEHY.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:

[TMarHoCTUYecKasi pabora;
WH/IUBHU/[yallbHOE TIPaKTUYeCKOe 3aflaHue;
BOIPOCHI K 3K3aMEHY.

HpOME)Ky'TO‘lHaH dTTecTalusa IMpOBOAUTCA B CbOpMaXI

9K3daMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . IIpumeHenue naketra Matlab with Simulink a5t uccnegoBanus cucrem yrpasnenusi. CI16.BI'TY
"BOEHMEX" um. . ®@. YctuHosa, 2005, 84 3ks.

2. . Tlpumenenue naketa YUII ICY ans uccnenosanus cructeM ynpasnenus. CI16.5I'TY "BOEHMEX"
uMm. [I. ®. YctuHoga, 2005, 351. pec.

3. B. 0. EMenbsHOB. . MeTo/ibl MO/IeTMPOBAaHUsI CTOXaCTUUECKUX CUCTeM yrpasienus. CI16.BTTY
"BOEHMEX" nwm. []. ®@. YctuHoBa, 2004, 112 3K3.

4. P. C. T'aBpunoB. . MexaTpoHHbIe CUCTeMBI C BeHTU/IbHBIM ABuraresieM. CI16.BI'TY "BOEHMEX" um. 1.
®. YcruHoBa, 2016, 551. pec.

5. C. T T'epman-T'ankuH. . Matlab & Simulink. ITpoektrpoBanue MexaTpoHHBIX crcteM Ha [TK. CII6.:
KOPOHA-Bek, 2008, 1. pec.

6. C. I. I'epman-Tankus, I. A. KapgoHoB. . Dnekrpuueckue MarmHel. CI16.: KOPOHA npunTt, 2003, 20
3K3.

7. C. . IBopenikuii, FO. JI. Mypomues, B. A. IloronuH. . MogenupoBanue cuctem. M.: Akagemus, 2009, 8
3K3.

5.2. JlononHUTeNbHASA TUTeparypa 0 JUCLUIUIVHE:
He TpeOyeTcsi.

5.3. Ilepuoguyeckue U3gaHus:
He TpeOyroTCSl.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

1. https://library.voenmeh.ru — ®yHziameHTabHast 6ubnuoreka BI' TY « BOEHMEX» um. [1.®. YcTHHOBa];

2. http://e.lanbook.com/ — 3BC Jlans;

3. https://ibooks.ru/ — 3BC AHGyKc.py - 3T0 600N BEIOOP aKTya/lbHOM UTepaTyphl /s Ballei
O01O/INOTEKY B 3/IEKTPOHHOM BUJIE;

4. http://www.tnt-ebook.rt/ — TNT-EBOOK - D51eKTpOHHO-010/1M0TeuHast CHCTEMa,;

5. https://urait.ru/ — O6pa3oBarte/bHas rmaatgopma «FOpaiT». [I7st By30B U CCY30B..

CoBpeMeHHbIe TPoQecCcHOHaNbHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HatmonaneHast yiekTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast sekTpoHHast 6ubnuoreka «KubepieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUM.

VHbopMalMoHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHMOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryupoBaHusi: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalioHHbBIN TTOpTasl ITPaBoBOi WHGMOpMAaI[UH.

5.5. TIporpamMMHOe obecrieueHue:;
1. Matlab 2015a SP1.
5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHUE 1 ABTOMATU3IPOBAHHOE ITPOEKTUPOBAHUE MEXATPOHHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Mucuynmmaa MOJEJIMPOBAHUE U ABTOMATU3WUPOBAHHOE ITPOEKTUPOBAHUE
MEXATPOHHBIX CHUCTEM sBisieTca JUCLHUIVIMHOM 4YacTd, ¢opMupyeMod Yy4YaCTHHKaMH
o0pasoBare/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMMbl IOATOTOBKM 110 HarpasieHuto 15.03.06 MexampoHuka
u pobomomexHuka. JTUCIUTTMHA peanu3yeTcsa Ha Qakyabsrete M VMIHGOPMAI[MOHHBIX U YIIPABJSIONIAX CUCTEM
BI'TY "BOEHMEX" um. [O.®. YcrunoBa kadeapoit U8 CUCTEMEBI TTPMUBOOOB, MEXATPOHUKA U
POBOTOTEXHUKA.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-1.1 crocoOHOCTb COCTaB/SITh MaTeMaTHUecKre MOZeN, TPOM3BOJUTH PACcueThl W IPOEKTUPOBAHHUE
OT/Ze/bHBIX YCTPOMCTB M MOJCHUCTEM MEeXaTPOHHBIX U POOOTOTEXHUYECKUX CUCTeM, BKJTFOUasi MCTIO/IHUTE/NbHbIE,
HMH($OpPMaLIMOHHO-CeHCOPHbIE U yTIPaB/SIOLIe MOY/IH.

Co;[epx(aHHe AWCHUITIMHBI OXBaTbIBaeT KpPYI' BOIIPOCOB, CBfA3aHHBIX C MO/E/IbHBIM TIPOEKTHUPOBAHHEM
MEXAaTPOHHBIX CUCTEM YIIpAB/IEHUS, METOAdMU [MOCTPOEHUA MO/:[GJ'IGﬁ, METOjaMH dHa/IM3da KW CHHTE3ad
AWMHAMHWYeCKHUX CHUCTeM C HCIIOJIHUTEe/IbHbBIMKU yCTpOﬁCTBaMH Ha OCHOBE 3JIEKTPUUECKUX MAlIWH IMOCTOSAHHOI'O
TOKd, CMHXPOHHBIX U dCMHXPOHHBIX ,ELBHFaTEHEIZ.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAUTCS B IUCKPETHbIE BpeMeHHble MHTepPBaJIbI B
cnenyrommx ¢popmax:
e /WarHocTuueckas pabora;
e UHAUBH/YalbHOE NPaKTU4YeCcKoe 3aflaHue;
e BOIMPOCHI K 3K3aMeHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e DK3aMeH.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TpeyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (26 u.), TpakThdeckue 3aHsATHS (26 u.), camocTositenbHast paborta
ctyzeHrta (56 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
MOJE/IMPOBAHNE U ABTOMATU3NPOBAHHOE ITPOEKTUPOBAHUE MEXATPOHHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., U3 HUX 52 4. ayJUTOPHBIX 3aHATHM, U 56 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

Pexomenpyemas |TpypoemMKoCTb,
JIMTeparypa Jac.
Pa3gen 1. OcHOBHBIe IOHATHSA TEOPHH MO/ e THPOBAHHUS.

HaumeHoBaH#e paboThI

C. T I'epman-
lankuH. . Matlab &
Simulink.
ITpoekTrpoBanue
MeXaTPOHHBIX
cucrem Ha I1IK:
CII6.: KOPOHA-
Bek, 2008 (1, 2)
C. W. [IBopenikuii,
10. JI. Mypowmuies,
B. A. Iloronus. .
MogenvpoBanue
cucrem: M.:
Axagemus, 2009 (1)
C.T. I'epman-
l'ankun, I'. A.
KapzioHOB. .
MogenvpoBaHue B TEXHAUECKUX cucTeMax. OCHOBHBbIE MTOHSTHUS U JneKTpyUYecKue
onpesesienust. OCOOEHHOCTH MO/IETUPOBAHUS CIOXKHBIX CUCTEM C Matusbl: CII6.:
YUeTOM peanbHbIX YCI0BUI UX NpuMeHeHUs1. COBpeMeHHbIe KOPOHA npuHT,
KOMITbIOTEPHBIE TEXHOJIOTHUHY B IPOEKTUPOBAaHUY TEXHUUECKUX CUCTEM. 2003 (1)
[Taket Simulink - Bu3yanbHast cpefia ITPOEKTUPOBAHUS MeXaTPOHHBIX B. FO. EMenbsiHOB. .
CUCTEM. Mertogpst
MOJle/TMPOBaHus
CTOXaCTUUEeCKUX
CcUCTeM
yTpaB/eHust:
CII6.BI'TY
"BOEHMEX" um.
. ®@. YctuHOBa,
2004 (1-3)

. [Ipumenenune
naketa YUII ACY
[/1s1 UCCJIel0BaHUs

CUCTEM
yIpaBJeHusI:
CII6.BTTY
"BOEHMEX" um.
. @. YcrtuHoBa,
2005 (1)
Wroro no pa3geny 1 7
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Paspen 2. IlpoekTHpoBaHHe 00HEKTOB YIPaB/IeHUs] JUHAMHUYECKUX CHCTEM.

MaremaTryeckoe OIMCcaHue HeTPephIBHBIX U JUCKPETHBIX 00BbEKTOB
yripaBnieHusi. [1pefictaBiieHre MaTeMaTHyeCKOTo ONMCaHKs 0ObeKTOB
yTIpaB/IeHus1 MexaTpOHHBIX cucteM B niakete Control System Toolbox u
B makete Simulink. /[uHamMrueckre XapaKTepUCTHKH 0OBEKTOB
ynpassenusi B Control System Toolbox. MIHcTpymeHTanbsHOe CpesjcTBO
LTI-Viewer. [IluHaMrYecKrie XapaKTePUCTUKA OOBEKTOB yTIPaB/IeHus B
nakete Simulik. OlieHKa KauecTBa U TpeOOBaHUS K AMHAMUYeCKUM
XapaKTepuCTHKaM 3aMKHYThIX CUCTeM. Pery/isiTopsl B AHAMUYeCKHX
MeXaTPOHHBIX CHCTeMaXx.

P. C. I'aBpusnos. .
MexaTpoHHbIe
CUCTEMBI C
BEHTW/IbHBIM
JBUraresnem:
CII6.BI'TY
"BOEHMEX" um.
M. ®@. YcTrHOBa,
2016 (1)

C. T TI'epman-
lankun, I'. A.
KappoHos. .
DeKTpUYeCcKue
Matusel: CIT6.:
KOPOHA npuHT,
2003 (2)

C. T TI'epman-
lankuH. . Matlab &
Simulink.
IIpoekTrpoBanue
MeXaTPOHHBIX
cucreM Ha [IK:
CI16.: KOPOHA-
Bek, 2008 (2)

. IIpumeHenue
naketa YUII ACY
[/1s1 UCCJIeJ0BaHUs
CUCTEM
yIIpaBJeHUs:
CII6.BI'TY
"BOEHMEX" um.
L. ®@. YcTrHOBa,
2005 (2-3)

Wtoro no pa3geny 2

Paspen 3. [luHaMuKa 00bEKTOB yIIpaB/IeHHUs.

VccnepoBanye AMHAMUUECKMX XapaKTEPUCTUK OOBEKTOB YIIPAB/IEHUS
MuPTC B nakere Control System Toolbox. O1jeHKa AMHaMUUe CKMX U
TOYHOCTHBIX XapaKTePUCTHK 3aMKHYTHIX CUCTeM TIPY TIOTMHOMHATbHBIX
BO3/€MCTBUSIX.

C. I Tepman-
lankun, I'. A.
KappoHos. .
DIeKTpUYECKUe
MaivHbl: CIT0.:
KOPOHA npuHT,
2003 (3)

. [Ipumenenue
nakera YUII ACY
JJ1s1 CCIIelOBaHUS
CUCTeEM
yTpaB/eHust:
CII6.BI'TY
"BOEHMEX" nm.
. @. YcruHoBa,
2005 (4-5)

C. T I'epman-
FankuH. . Matlab &
Simulink.
IIpoexkTupoBaHue
MeXaTPOHHBIX
cucreM Ha [IK:
CII6.: KOPOHA-
Bek, 2008 (3)

Wrtoro no pa3geny 3

Pazgen 4. DnekTpuueckue MamuHbI B makere Sim Power System.
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OcHOBHbIe 0COOEHHOCTH CO3/IaHKsI MOJIesiel B MakeTe pacilipeHus Sim
Power System. O630p 6ubmoTeku 6;10k0B Sim Power Systems.
CTpyKTypHbIe MOJie/IM 37IeKTPUUeCKUX MallMH B nakete Simulink.
Maremaryueckasi ¥ CTPyKTypHasi MOZieJIb [IBUraTesist MIOCTOSIHHOIO TOKa.
Maremarryeckue ¥ CTPYKTypHbIe MOZie/IM aCUHXPOHHBIX U CUHXPOHHBIX
MalllvH. BupTyanbHble MOZie/IU 3/1eKTPUUeCKUX MalllvH B MakeTe Sim
Power System. VgeATrdrKalys mapaMeTpoB 3/eKTPUYeCKUX MalllvH.

C.T. I'epman-
lankun, I'. A.
KapzoHos. .
DeKTpUYeCKUe
MainvHbl: CIT6.:
KOPOHA npuHT,
2003 (4-5)

. [Ipumenenue
nakeTa Matlab with
Simulink pst
HCCIeJOBaHUS
cUCTeM
yTIpaB/IeHusI:
CII6.BI'TY
"BOEHMEX" um.
. ®@. YcTtrHOBa,
2005 (1-3)
C.T. I'epman-
lamkuH. . Matlab &
Simulink.
[IpoekTrpoBaHUe
MeXaTPOHHBIX
cucteM Ha [1K:
CITI6.: KOPOHA-
Bek, 2008 (6)

Uroro no pa3peny 4

co

Paszgen 5. MopenbHOe IPOEKTHPOBAHME MeXaTPOHHBIX CHCTeM IOCTOAHHOI0 TOKa.

CuHTe3 HelpepbIBHBIX U LIU(PPOBBIX PETY/ISTOPOB B CKOPOCTHOM
MeXaTPOHHOM CHCTeMe TIOCTOSIHHOTO TOKa. CHHTe3 HelpephIBHBIX U
L[M(POBBIX PETYASTOPOB B ClIefAIlel ccTeMe MOCTOSTHHOTO TOKa.
CuHTe3 HellpepbIBHBIX M LIM(POBBIX PEry/isTOPOB MEXaTPOHHBIX CUCTEM
TIOCTOSIHHOT'O TOKA Ha BUPTYaJ/IbHBIX MogessixX. ViccienoBanue
CTaTU4eCKUX XapaKTepUCTUK. Mozie/lbHOe IPOeKTHPOBaHKe
MeXaTPOHHBIX CHCTeM ITOCTOSTHHOTO TOKA HAa UIMUTAlJMOHHBIX CTeH/axX
nakera Sim Power System.

C. I Tepman-
lankun, I'. A.
KapgoHos. .
DJIeKTpUYECKUe
MatnvHbl: CIT6.:
KOPOHA npuHT,
2003 (5-6)

C. T TI'epman-
lankuH. . Matlab &
Simulink.
[TpoekTrpoBaHUe
MeXaTPOHHBIX
cucreM Ha [IK:
CIT16.: KOPOHA-
Bek, 2008 (7)

. [Ipumenenue
nakera Matlab with
Simulink g5
HCC/IeJOBaHUS
CUCTEM
yIpaBJieHusI:
CII6.BI'TY
"BOEHMEX" um.
L. ®@. YcTrHOBa,
2005 (3-4)

P. C. I'aBpunos. .
MexarpoHHbIe
CUCTEeMBI C
BEHTU/ILHBIM
JiBUraTesIeM:
CII6.BI'TY
"BOEHMEX" um.
. ®@. YctuHOBa,
2016 (2)

Wroro no pasgeny 5

14
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Paspen 6. Moje/ibHOe IIPOEKTHPOBAHNE MEXaTPOHHBIX CHHXPOHHBIX CHCTEM.

CuHTe3 HellpepbIBHBIX U LIM(POBBIX PEry/isSTOPOB B OAHOKaHA/IbHON 1
[IByXKaHa/IbHOW CKOPOCTHOM MeXaTPOHHOM CHHXPOHHOU CHCTeMe C
0e3bIHEePIMOHHBIM KaHa/IOM "JIaTuuK MOJIOKEHUs poTopa -
ripeobpa3oBaresis KoopauHat" ([ATTP-ITK). CuHTe3 HellpephIBHBIX U
LM(POBBIX PErylITOPOB MeXaTPOHHBIX CUHXPOHHBIX CUCTEM Ha
BUPTYabHBIX Mofesisix. MiccienoBaHue CTaTUUeCKUX XapaKTepUCTHK.

C.T. I'epman-
lankun, I'. A.
KapzioHOB. .
DJIeKTprUYeCKue
MatmHbr: CIT6.:
KOPOHA npuHT,
2003 (7)

. IIpumenenue
raketa Matlab with
Simulink st
HCCeJOBaHUs
CUCTeM
yIIpaBJIeHUs:
CII6.BI'TY
"BOEHMEX" um.
. ®@. YctuHOBa,
2005 (5-6)

C. T I'epman-
lankuH. . Matlab &
Simulink.
ITpoekTrpoBanue
MeXaTPOHHBIX
cucreM Ha [IK:
CII6.: KOPOHA-
Bek, 2008 (7, 9)

Urtoro no pasgeny 6

Pa3pen 7. Mopje/ibHOe IIPOEKTHPOBAHNE MeXaTPOHHBIX aCHHXPOHHBIX CHCTEM.

CuHTe3 HellpephIBHBLIX U LIW(POBBIX PETy/ISTOPOB aCHHXPOHHBIX CHUCTEM
C YaCTOTHBIM yTipaBieHHeM. CHHTe3 HellpephIBHBIX 1 [U(POBBIX
perynsaTopoB aCHHXPOHHBIX CUCTEM C UaCTOTHO-TOKOBBIM YIIpaB/eHUEM.
CuHTe3 HellpepbIBHBIX U LIM(POBBIX Pery/siTOPOB UaCTOTHBIX
aCMHXPOHHBIX CUCTeM C BeKTOPHBIM yripaBieHueM. CUHTe3
HETIPePHIBHBIX U [IU(PPOBBIX PETyISITOPOB YACTOTHBIX ACHHXPOHHBIX
CHUCTEeM C TIPSIMBIM yTIPaB/ieHeM MOMEHTOM.

. IIpumenenue
naketa Matlab with
Simulink st
WCC/TeIOBaHMUS
CUCTEM
yIIpaBJieHus:
CII6.BI'TY
"BOEHMEX" um.
M. ®@. YcTtrHOBa,
2005 (5-7)

C. T T'epman-
lankuH. . Matlab &
Simulink.
ITpoekTrpoBanue
MeXaTPOHHBIX
cucreM Ha [IK:
CII6.: KOPOHA-
Bek, 2008 (8)
C. T I'epman-
lankwun, I'. A.
KappoHos. .
OJeKTprUYeCcKue
MatmHbr: CIT6.:
KOPOHA npuHT,
2003 (8-9)
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MOJE/IMPOBAHNE U ABTOMATU3MPOBAHHOE ITPOEKTUPOBAHUE MEXATPOHHBIX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIPOCHI K 9K3aMeHY;

e UHAWUBUAYyaJbHOE TIPAaKTUUYeCKOe 3ajlaHue;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl K 3K3amMeHy
OTBeThI Ha TEOpETUUECKHE BOMPOCHI.

NupauBuayanbHoe IpakTUYeCcKoe 3a/jaHue
3amuThl 3a/jaHUi TI0 pa3zesiaM NpakKTUKKM U 3allJUThl UTOTOBOIO OTYeTa.

JK3aMeH

IIpoBoauTcs B ycTHOM hopMe B BH/le OTBETOB Ha TeopeTUUeCKUe BOTIPOCHL. 3afiaéTcs 3 Bompoca 1o
TeMaM MHAUBUAYa/lbHbIX MPaKTHUeCKUX 3alaHuid. I1pu oTBeTe Ha 1 BOMIPOC CTaBUTCS YAOBIETBOPUTE/ILHO, TIPH
OTBeTe Ha 2 BOMpOCa CTaBUTCS XOPOLLIO, TIPY OTBETe Ha 3 BOTIPOCa CTAaBUTCS OTVIMYHO.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
3aHATHA B g °\i E
KOHTaKTHOM % 5 = £ g %
dopme =S| 2E T
=% - = o < A
= =g = (@)
O | o O © o x| =8 &8
& ] HaumeHoBaHue pasjenoB u E s £l & E eNe)
E > AUAAKTHYECKHUX eJUHHIL] &) o = § 5 E : =] S E B
) m I & E|EE|S5 S T
[£2] v = & S\& b =
~=} = c% 8| O = - angi=
& : =
= o
4 8 Paspen 1. OcHOBHBIE IOHATHSA 15 8 4 4 7 10 Bonpocs! K
TeOpHHU MO/ie/IMPOBAHMS. 9K3aMeHy
Paspgen 2. IlpoekTupoBanue WupyBunyansHoe
4 8 |00BeKkTOB yripaBieHUs 15 8 4 4 7 15 MpaKkTUYeCcKoe
AVHAMHUYECKHUX CUCTEM. 3a/laHue
4 8 Pazgen 3. [luHaMuKa 006eKTOB 1 4 7 2 v 15 Bonpocs! k
yIpaB/ieHHH. 3K3aMeHy
Pazgen 4. dDnekTpuueckue WNupvBunyansHoe
4 8 |mammHbI B makere Sim Power 16 8 4 4 8 15 MpaKTUYeCcKoe
System. 3a/laHue
Pa3pgen 5. MogenbHoe WupvBunyansHoe
4 8 |mpoekTMpoOBaHue MexaTpPOHHBIX | 16 8 4 4 8 15 MpaKkTUYeCcKoe
CUCTeM NOCTOSTHHOr'0 TOKa. 3ajaHue
Pa3pen 6. MojenbHoe BOMDOCH K
4 8 |mpoekTMpoOBaHue MexaTpPOHHBIX | 16 8 4 4 8 15 P
9K3aMeHy
CUHXPOHHBIX CHCTeM.
Paspgen 7. MoaenbHoe BOMDOCH K
4 8 |mpoekTMpoBaHue MexaTpoHHBIX | 19 8 4 4 11 15 P
JK3aMeHy
ACHMHXPOHHBIX CHCTEM.
Bcero 3a 8 cemecTp 108 | 52 | 26 26 56 100
Bcero no guciun/InHe 108 | 52 | 26 26 56 100
17 22353




Kputepuu oneHuBaHus

IICK-1.1

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Bonpocbl omKkpbimozo muna:
Br16parh nporyIieHHsIe CI0Ba:

YHuBepcanbHble MUKPOIIPOL[eCCOPLI TTPeHa3HAYeHbI [I/Is PellieH s 3a4au
00paboTKK pPa3/IMUHOro TUMa HHGOPMALIMH OT MH)XXEHEPHBIX PACUeToB /0 paboThI C
0a3aMu JaHHBIX.

Bribparh nporyiieHHbIe CI0Ba:

PaspsigHOCTD - omipesiesnisieTcst Pa3psITHOCTRIO 1[€JIOUUC/IEHHBIX JAHHBIX,
obpabaTbiBaeMbIX 3a 1 TakT, TO €CTh (PAKTUUECKHU Pa3psiITHOCTHIO apu(MeTHKO-
Jloruyeckoro ycrpoiictea (AJIY).

BriOpath npomnyIieHHbIe C/I0Ba:

[Tpou3BOAUTENEHOCTD - OTIPe/IesISIeTCs C TIOMOILBIO TEeCTOB, ITPH 3TOM
COBOKYITHOCTb T€CTOB TO/{0MPAeTCsi TakMM 00pa3oM, YTOObI OHU 110 BO3MOXKHOCTH
TIOKPBIBa/I Pa3/IMYHbIE XaPAKTEPUCTUKHA MUKPOAPXUTEKTYPbI TIPOLIECCOPOB, BIUSIOLITE
Ha TIPOM3BOJUTEIEHOCTb.

Bribparh nporyiieHHbIe CI0Ba:

YHuBepcasibHble MUKPOIIPOL|e CCOPBI TIPUHATO pasfesisATh Ha -u RISC-
MUKPOIIPOLIeCCOPBI.
BriOparh nporyIieHHbIe CI0Ba:

YHuBepca/ibHble MUKPOTIPOL|e CCOPhI MPUHATO pa3zensath Ha CISC - u -
MHUKPOITPOIIeCCOPHI.
BrIOpaTh mporyijeHHbIe CI0Ba:

CISC-mukponporieccopsl (Completed Instruction Set Computing - BEIYHACTIEHHS C
TIOJTHOM CHCTeMOM KOMaH1) UMeIOT B CBOeM COCTaBe KOMaHZ, C
IMPOKO Pa3BUTHIMU PEKUMaMH a/jpecaliiy OrepaHoB.

Bri6parhb nporyliieHHble c10Ba:

RISC-muxkponporieccopsl (reduced instruction set computing - BLIUUCTEHUS C
COKpallleHHOW CUCTeMOI KOMaH/[1) UCIO/Ib3YIOT, KaK C/leiyeT U3 oTpefesieHus],
KOMaH/] U peXXMMOB aJipecariii.

BriOpats npomnyIieHHbIe C/I0BA:

OpHokpucTaabHble MUKpOKOHTposuiepsl (OMK wnu pocto MK) npeHa3HaueHsl Ajist
WCTI0/Ib30BaHUs B CHCTEMaXx MPOMBILIEHHOW U OBITOBOM

Br16parh nporyIieHHbIe CI0Ba:

CeKIMOHUPOBaHHbIe MUKDPOTIPOLIeCCOPHI (ApyTrve Ha3BaHUsI: MUKPOIIPOTpaMMUpyeMble

Y Pa3psiiHO-MOY/IbHBIE) - 3TO MUKPOTIPOLIeCCOPBI, TIPeAHa3HaUeHHbIe /I/Is [I0CTPOeHMUs
TIPOL[eCCOPOB.

BbIOpaTh mpornyijeHHbIe C/I0Ba:

TToMex0yCTOMUYMBOCTh - OTIPE/Ie/ISIeT CIIOCOOHOCTh CXEMBI BBITIO/HSTH CBOU
(yHKI[UHM TIpU TIOMeX.

Bonpocbl 3akpbimoeo muna:

BriOpats mpomnyIieHHbIe C/I0BA:

Harpy3ouHast crioco6HOCTb, Wik KO3 (ULIMEHT Pa3BeTBIEHHUS 110 BHIXOAY, OTIPe/Ie/ISIeTCsl
YKCJIOM CXeM 3TOH )Ke CePHH, BXO/[bl KOTOPBIX MOTYT OBITh MPUCOEAUHEHBI K
JJAaHHOM cxXeMbl O6e3 HapylLIeHHs ee paboTOCIOCOOHOCTH.

BriOparh nporyIieHHbIe CI0Ba:

HagexXHOCTB - 3TO CTIOCOOHOCTH CXeMBbI COXPAHSTh CBOU
KauecTBa (yHKIIMOHMPOBAHUS 1P YCTAHOBJIEHHBIX YC/IOBUSIX 3@ YCTaHOBIEHHbIN
Tepuoz BpeMeHH!.
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Ne 4

Ne 5

Ne 6

Ne 8

Ne 9

Ne 10

Br16parh nporyIieHHbIe CI0Ba:

B 1965 roay I'opgon Myp chopMyupoBan rurnoTesy, U3BeCTHYIO B HaCTosiIIlee BpeMsi
Kak <3ak0H Mypa>, COr/iacHO KOTOPOM KaXK/ble YKCJIO TPAH3UCTOPOB B
pacueTe Ha O/IHY UHTErPaLHYIO CXeMy Oy/IeT yABauBaThCsl.

BrIOpaTh mporyiijeHHbIe CI0Ba:

AJTY nipeaHa3HaueHo A1t 00paboTKU YKCeJI, a TAKXXe JBOUYHO-
JEeCSTUUHBIX UKCEJT.
BoI6paTh mpornyiijeHHbIe C/I0Ba:

CrpaHuLa - 3TO pasZes NnamsTH, KOTOPbIH, B OT/IMYME OT CerMEeHTa, UMeeT
JJIAHY.
Br16parh nporyIieHHbIe CI0Ba:

ITporieccop 06pabOTKM UuKCe C TUIaBarollel TOUukok cocTout u3 AJIY, 6/10Ka U3 BOCBMH
-pa3psiIHBIX PErMCTPOB 0OIIero Ha3HAUeHHs], @ TAKXKE YIIPAB/ISIFOIIUX PETUCTPOB.

BrIOpaTh mportyiijeHHbIe CJI0Ba:

K»am-namsith mipezictaBsier coboi MEX]y OTIepaTUBHOU
MaMsThI0 U PErMCTPaMU MUKPOIIPOLIECCOpa U MpejHa3HaueHa jisi XpaHeHus1 Hauboree
YacCTo UCTI0Mb3yeMOoi HH(hOpMaIiH.

BriOpath npomnyIieHHbIe C/I0Ba:

bnok I/IHTEpClJeI‘/JICEl BHEIITHEN IIIHUHBI OCYILEeCTBJ/IAET 3JIEKTPUUECKOE COllaCOBaHUE

BHYTPEHHEﬁ MarucTpajan C CUiTHa/JlaMH BHEIITHUX MaFHCTpaHEﬁ,
(l)OpMI/IpOBaHI/Ie HEOGXO,Z[I/IMBIX CHUT'HAJ/IOB HAa BHEIIHKOI MarvucCTpasib U rMpyuemM CUrHajjioB
H3BHe.

Bribparh nporylieHHbIe CI0Ba:

YCTpOHCTBO yIIpaB/ieHUs], TO eCTh Ta KjacCUUeckKas Cxema, KoTopast ol IeHCTBUeM Kojia
KOMaH/IbI BeIpabaTeIBaeT Habop , TIOCTYTIAOLLMX Ha pa3Hble y3/bl
KaK CaMOoro MHMKPOIIPOLIeCccopa, Tak U Ha 010K uHTepdelica BHEITHEeH IIUHbI

BriOpath nporyiijeHHbIe C/I0Ba:

YripaBnieHuve 3amuTol mamsTé obecrieyrBaeT 3allIMTy NPOrpaMM U
[AHHBIX MIPY YIIPaB/IeHUY TaMAThIO U 110 NIPUBUIETHSIM.
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