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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: CdhopmypoBaTb KoMmreTeHUuuu obydarollerocss B 06nactu Teopuum U NpakTUKK

NpoeKTnpoBaHna CUCTEM YynpaBlieHUA C UCNOJib30OBaHMEM NPUKINagHbiX MEeTOoAO0B NapaMeTpuyeckoro cCcuHtesa wu
onTuMmnsaumn.

1.2 3apauvm gUCLUUNIMUHLI:

PaccMoTpeTb OCHOBHbIE HanpaBneHUsi NPodeccMoHanbHON AeATeNbHOCTN B 06NacTu NPOeKTMPOBaHMS CUCTEM
aBTOMaTM3auUMn TEXHOIOMMYECKMX NMapaMeTpoB C WCMOSIb30BAHWEM COBPEMEHHBIX MH(POPMAaLMOHHBIX TEXHOMOMMIA U C
y4yeToM TpebGoBaHWNIA COBPEMEHHOIO NPOM3BOACTBA;

PaCCMOTpeTb COBpeMeHHble MeTOoAbl NMapamMeTpu4eckoro cMHte3a CUCTEM aBTOMaTU3aUUnN TEXHOJOrM4YeCKux
npoueccoB C ncnosib3oBaHNeEM KOMMbOTEPHbIX TEXHONOMNN
PaCCMOTpeTb MeToObl aHanum3a KadectBa CUHTE3NPOBAHHbIX CUCTEM Ha OCHOBE YMUCIIEHHOro moaenunpoBaHusAa

TeXHONorm4eckmnx npoueccos C UcCNOSIb3OBaHMEM CTaHOAPTHbIX NAaKeToB W CpeacTB aBTOMatuU3NpoBaHHOIO
NPOEeKTnpoBaHUA.

PaspaboTtaTtb anroputMuMyeckoe M nporpaMmHoe obecriedeHne AnA MNapaMeTpuyeckoin onTuMmusauum ¢
MOMOLLbIO METOAA CryYaiiHO- HanpaBneHHOro NoMcKa oNTUMarnbHbIX 3HaYEeHUIA AN YNpasnaoLmMX napaMmeTpos.

1.3 TpeboBaHus K NnpeaBapuTeNibHON NOAroTOBKe 00y4aloLwerocs:

I'Ipe,uBapMTeanaﬂ noAroToBKa npegnonaraeT co3gaHne OCHOBbI OA (bOpMVIpOBaHVIﬂ KOMMeTeHUUNn, YKa3aHHbIX
B . 2, npn n3yv4eHnmn ancunninH:

dusnka

TeopeTudeckasa mexaHvka

KomnbloTepHas rpacduka cuctem aBTomatnsauum
KOHCTpYKUMOHHbIE MaTepuansl B cCTeMax aBTomMaTu3aumm
MpuknagHas mexaHuka

TexHonornyeckme npoLecchbl aBTOMaTU3NPOBaHHbIX NPOU3BOACTB
Martematuka

MeTponorus, ctTaHgapTusaumns u ceptudurkaumns
[MporpammupoBaHue 1 anroputTMm3sauus

2 KOMMNETEHUMUN OBYYAIOLWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHBI

MK-1: Cnoco6eH BbINOMHUTL TEXHMYECKOe 3afaHue Ha pa3paboTKy aBTOMaTM3UPOBAHHOW CUCTEMbI yNpaBIieHNUA
TeXHONOrM4YecKMMu npoueccamu

3HaTb: Uenb U MeToAbl peLleHns 3a4ad CMHTe3a U oNnTuMu3aumnm s BbINONHEeHNA TpeboBaHUN TEXHUYECKOrO 3a4aHusA
Ha NPOEKTMPOBaHME aBTOMATU3MPOBAHHON CUCTEMbI YNPaBEHUS] TEXHOOMMYECKUM NPOLLECCOM.

YmMmeTb: matematudecku copmynmpoBatb M pewartb Ha OBM 3agaun napaMeTpu4eckoro cuHTe3a U onTuMM3auuu
nokasaTenemn kayecTBa NPOEKTUPYEMbIX CUCTEM ONS BbINOMHEHUS TPeOOBaHUM TEXHWYECKOrO 3afaHus Ha pa3paboTky
aBTOMAaTU3MPOBAHHbIX CUCTEM YNPABEHUS TEXHONOrMYECKMMY NPOLIECCAMM.

Bnapetb: HaBblkaMn COCTaBEHUS MaTEMaTUYECKMX MOAENEN TEXHOMOMMYECKMX CUCTEM, COCTaBIIEHUSI CXEM WU
anropMTMOB 41191 aBTOMaTU3auumM pac4eToB, a Takke HaBblkaMy paboTbl CO CNPaBOYHON NUTEpaTypoi, obecnedmBatoLLen

Bbl60p NieMeHTOB 1 UX napamMeTpoB AnA 3agad CUHTe3a nNpu NpPoOeKTUpoBaHMKM aBTOMATU3INPOBAHHLIX CUCTEM
ynpasJieHUA TeXHOJTI0rm4eCkumu obbekTamum.

3 PE3YNIbTATbI OBYYEHUA NO AUCLUUNNWHE

KoHTakTHas
paboTta

MHHoBaU.

dopMbl
3aHATUN

HanmeHoBaHue 1 cogepxaHune pasgenos,
TEeM U y4eBHbIX 3aHATUI

CP
Nex. Mp. | (4acbl)
(vacel) | (4acel)

Cemectp
(kypc ana 3A0)

Paspen 1. Teopus 3agauun
napametpuyeckoro cuHtesa CAP

Tema 1. OcHoBHble cBegeHna 06
MHOPMaLIMOHHOW noaroToBke ans
MOCTaAHOBKM  3agavn  MNPOEKTUPOBAHUSA
CUCTEMbl  perynupoBaHus napameTpoB
TEXHOMNOIMMYECKNX npoLeccos.
MpakTtnyeckoe 3aHaTMEe -  [locTpoeHwue
3aMKHYTbIX pac4eTHbIX CXEM NS peLleHus
3agay napameTpUYecKoro CMHTe3a.

Tema 2. CuHtesd CAP Ha OBM. Metoabl
peweHnda. [llpakTudeckoe 3aHaTME -
MonyyeHne wmaTemMaTU4ecknx moaenen
0O0BEKTOB U CUCTEM YNpPaBIIEHUS.

Pasgen 2. [pakTuka pelweHus 3agad
CUHTE3a




Tema 3. MpumeHeHne KOPHEBbIX
METOAOB aHanusa Ans peweHus 3agad

15

Tema 4. CnHte3z CAP Ha ocHOBe MeToda
A(pPeKTUBHBIX NONKOCOB U HyrNen

15

Tema 5. AHanutuyeckoe
NpoeKTnpoBaHne CUCTEMBbI
perynupoBaHuns OaBeHNs rasa B EMKOCTU

24

ra

Pasgen 3. MapameTpuyeckas

Tema 6. NMapameTpuyeckas onTMMM3aums
B 3afavax npoektupoBaHus CAP

15

Tema 7. Paspabotka anroputmos
aBTOMaTU3aLUK peLueHns 3apav
NMPOEKTUPOBaHNA CUCTEM PErynvpoBaHusi
TEXHOMNOIMYECKMX NapamMeTpoB.

15

Utoro B cemecTpe (Ha kypce ansa 3A0)

8 8 124

KoHcynbTaumu n npoMexyToyHas
aTTectauus (3adver)

0,25

Bcero koHTakTHasA pa6bota n CP no

16,25 124
OVUCLUMMNYHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTnpoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTernen, KpuTepmeB U CUCTEMbl OLleHUBaHUS pe3yibTaToB 00y4yeHUs
5.1.1 NMokasaTtenu oueHUBaHUA

Kon HanmeHoBaHuMe oueHo4YHOoro
MokasaTenu oLeHnBaHWs pesynbTaToB 00y4YeHus
KoMneTeHuun cpeacTea
M3anaraeT Teoputo 3agayum napameTpudeckuii cuHtes CAP
Bonpocbl gnst ycTHOro
dopmupyeT CTpYKTypbl cMCcTeM aBToMaTusauuun. OnpegenseT Lenu un coBecenoBanns
MeTOAbl NapaMeTPUYEeCcKoro cuHTesa. Nonyyaet matemaTmyeckue )
MK-1 TecTupoBaHwe.
onuncaHunsa guHamukm CAP.
MpakTnko-opMeHTUpPOBaHHbIE
MpMMeHsIeT KOpHEBblE M 4YaCTOTHblE KPUTEPUU OLIEHKM KadyecTBa SanaHus
NPOEKTUPYEMbIX CUCTEM

5.1.2 Cnctema 1 KpuTepumn oueHUBaHus

LWkana oueHnBaHus

Kputepuun oueHnBaHnsa chopMMpOBaHHOCTU KOMMETEHLNIA

YcTHOe cobecenoBaHue

MucemeHHas paboTa

3a4TeHo

Mpwn oueHnBaHUKM 3HaHMI CEMECTPOBOro Matepuana no
OucumnnuHe CTyAeHT MpPOAEMOHCTPMpOBan 3HaHue
npeaveTta, BnonHe opwueHTMpyeTca MO BCEM TeMam
npeametTa W cnocobeH nocrne HenpoaoMKUTENbHOWM
NOAroTOBKM NPOAEMOHCTPMPOBATL [OoCTaTOYHble
3HaHUA MO Teme. YUMTbIBAlOTCA MPOMYCKU 3aHATUA U
COCTOSIHME KOHCMeKTa NeKUUiA.

He 3auTteHo

Mpw oueHNBaHNM 3HAHUIA CEMECTPOBOro MaTepuarna no
OVCLUMMIINHE CTYAEHT He

OTBETWI HX Ha OOWH BONPOC, XapakTepusyoLnii obiee
coaepxaHue npeameTa. [IeMOHCTPUPYET HEMOHVMaHWe
MPUHUMNOB U 3aKOHOB, Ha OCHOBE KOTOPbIX
copMMpOBaHbI aBTOMaTU3UPOBaHHbIE "
aBTOMaTM4eCKMe CUCTEMBI

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, Heo6xoAMMbIe ANl OLeHKA 3HaHUWA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AeATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKM BONPOCOB
Kypc 3
1 MpuHUMNbl nocTpoeHus cuctem ynpaeneHus. OnpegenexHne CAP;

TpeGOBaHVIﬂ, npeabdBndemMble K npoueccam n cuctemam perynmpoBaHUA;

Mporpammbl ¥ anropuTMbl YNpaBneHns:;




MepenaTtoyHble pyHKuun CAP;

MpeobpasoBaHUA CTPYKTYPHBIX CXEM;

Anrebpanyecknii 1 HYaCTOTHbIE KPUTEPUM  YCTOMYUBOCTN;

KOpHeBbIe noKasaTtenun Ka4vyecTtBa:

YacToTHbIe NoKa3aTenm Ka4yecTsa;

[(el Nool BN o)l NO2 | N>

MocTaHoBka 3agayn cuHtesa CAP;

10 McxogHasa npegnocbinika MOIMH.

5.2.2 TunoBble TeCcTOBbIe 3aAaHUA

1. CUHTE3 TEXHNYECKUX CUCTEM HaLENeH Ha:

a) aHanuM3 KayectBa  (PYHKUMOHWMPYIOLWMX BApMAHTOB CUCTEM,;

6 ) cosgaHne HOBbIX CUCTEM;

B ) yAeLleBreHne TEXHONOrMi Npou3BoaCTBa;

2. 3apadent aHanmsa npu cuHTtese CAP aBnseTcs:

a) oLeHKa CTOMMOCTUN HOBOW CUCTEMBI;

0) oLleHKka kKayecTBa NepexogHoro npoLecca;

B) OLleHKa CroXXHOCTM 06opyaoBaHNS;

3. Kakon BapmaHT nepexogHoro npolecca cooTBeTcTByeT rogorpady kpmson Muxannosa, npoxogsiemy yepes
Hayano CuUCTEeMbl KOOPAUHAT KOMMIIEKCHOW MITOCKOCTK:

a) konebaTtenbHbI U 3aTyXaroLLn;

0) konebaTternbHbI C NOCTOAHHON aMMNUTYA0M;

B) pacxoasiuincs;

4. Cnctema, y KOTOPOM Ha YCTaHOBMBLUEMCH peXume perynupyemMasi BenMymMHa OTfMYHa OT Hyns M Mo
BEMUYMHE MpPOMopUMOHanbHa  OEeNCTBYHOLLEMY BO3MYLLEHUIO ABNAETCS:

a) actaTtuyecKou;

©0) cTaTnyeckom;

B) cneasien;

5. Kakolt aneMeHT He BXOAUT B UCMOSTHUTENbHbIN MexaHn3m CAP:

a) asuraTens;

0) ycunurens;

B) peayKTop;

6.Kakon napameTp n3MeHsieTCcs Npu BbINONHEHUM NapaMeTpruyecKkon onTMMmn3aLmu;

a) koadhduUMeHT nepegayn obbekTa ynpaBneHus;

0) k03hDULNEHT yCUNeHUs;

B) amMnnuTyga BXOAHONO curHana;

Kntoum npaBunbHbIX OTBETOB: NpaBusibHble OTBETHI BCErga BTOpbIE, T.€. OTMeYeHHble BykBown "0"
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuA (3agayuu, Kenchbl)

1. TMonyunTb BblpaxeHus ana nepegatodHbix GyyHkumn CAP, ecnv nepegatoudHble yHKUMM oObekTa
ynpaBrieHnsa 1 perynsaropa saBnsiTCs anepuoamyeckum 1 MHTErpUPYOLLMM 3BEHbSIMU;

2. TopobpaTtb KOaPPUUNEHTBI AN XapaKTEPUCTUYECKOIO YpaBHEHUS YCTOMYMBOWN CUCTEMDI;

3. Onpegenutb Bpemsi NepexogHOro npouecca Ans CUCTEMbl Y KOTOPOW MnokasaTernb CTENeHU YCTOMYMBOCTU
paBeH 1.5;

4. OnpepenuTb CTaTUYECKYIO OLIMOKY ANS CUCTEMbI Y KOTOPOW nepedaToyHble yHKUUM perynsatopa u obbekTa
ynpaBneHnst ABMAKTCA anepuognyeckummn 3BeHbsAMU C koadbduumeHtamm nepegayum Kper=10 n Koy=2. BHelwHue
Bosgencteus  f(t)=0 n g(t)=1(t);

5. MocTpounTb norapumMmyeckyro xapakTepucTuky Ansa anepuonnyeckoro 3BeHa nepBoro nopsiaka, y Kotoporo
T=0.1c., n k=100.

6. 3apgaHbl KoahdunmMeHTbl xBpakTepucTusieckoro ypaBHeHusa: A0=1; A1=2; A2=3; A3=5; A4=10. 3anucatb
XapakTepucTnyeckoe ypaBHeEHME U NOArOTOBUTb Ero K MOCTPOEHUIo kpuBor Muxannosa.

5.3 MeToaunyeckne matepuansi, onpeaensirowme npoueaypbl OLleHUBaHUA 3HaHUWA, YMEHUN, BnageHu (HaBbIKOB
1 (MNK) NPaKTUYECKOro onbiTa AeATeNIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4atroLlerocs K NpoMeXXyTo4yHoWu atrectauMu v nopAaaok NMKBUAALUN akageMU4ecKomn
3a[0/MKEHHOCTHN

MpoBeaeHe NMPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO fokarbHbIM HOpMaTMBHbIM aktom CIGMYMNTA
«lNonoxeHne o NpoBeAeHNM TEKYLLLEro KOHTPONSA YyCneBaeMoCTH U NMPOMEXYTOUYHOM aTTecTaumm obyyatoLwmxca»

5.3.2 ®opma npoBefeHUs NPOMEXYTOYHOM aTTecTaumm No AUCUMNInHe

YcTHas + NncbmeHHas KomMmnbloTepHoe TecTupoBaHue NHasa

5.3.3 Oco6eHHOCTU NpoBeaAeHUA NPOMEXYTOYHOM aTTecTauum No AMCUUNNnuHe
Ha nogrotoBky k 3a4eTy Bblgensetcs 30 MUHyT

6. YHEBHO-METOANYECKOE U NUH®OPMALIMOHHOE OBECIMNEYEHUE OUCLIUMNIIUHBI




6.1 YyebHasn nutepaTtypa

ABTOp 3arnaeue M3paTtenbcTBo | oa nspaHma Ccbinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

OHTUH B.A. CvHTE3 M onTMMM3auus B CaHkT-TeTepbypr: http://publish.sutd.ru/
3agadax  NpPOEeKTUpOBaHUs crerynTa ’ 2021 tp_ext_inf_publish.ph
CUcTeM ynpasneHns p?id=202172

OHTMH B. A. Teopusas  aBTOMaTM4eCcKoOro http://publish.sutd.ru/
ynpaBsneHns. YnpaxHeHus, chne.: crieryntg 2016 tp_ext_inf_publish.ph
3aJa4u, TecTbl p?id=3465

Kosanes O.A.,|Teopns  aBTOMaTU4eECKOrO Camkr-NeTep6ypr: http://publish.sutd.ru/

LWapsikos B.A.,|ynpaBneHus CrsrynTa ’ 2020 tp_ext_inf_publish.ph

LWapskosa O.J1. p?id=20205069

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa

Maexos, E. I".,|BblumcnutensHble  MalumHbl, | CaHkT-MNeTepbypr: CaHkT- https://www.iprbooks

WMeaHos, B. 10., SHTUH,|cncTembl 1 cetn MeTepOyprckuii hop.ru/102609.html

B. A. rocyaapCTBEHHbIN 2017

YHUBEPCUTET
NPOMBbILLIIEHHbIX
TEXHOMNOIrMN 1 gM3anHa

OHTMH B. A. Teopuss  aBTOMaTU4ECKOro http://publish.sutd.ru/
ynpaBneHus. JInHenHble . tp_ext_inf_publish.ph
CUCTEMbl aBTOMAaTU4eCKOro Crie.- CrierynTa 2013 p?id=1996
perynvpoBaHus

OHTMH B. A. Teopus  aBTOMaTM4eCKOro http://publish.sutd.ru/
ynpaBneHus. CuHTes cuctem tp_ext_inf_publish.ph
aBTOMaTMyecKoro Cr6.: CR6ryMTA 2017 p?id=2017702
perynmpoBaHus
TEeXHOMOrM4yeckmnx NpoLeccoB

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
1. MHdpopmaLmoHHble pecypcbl cetn «MHTepHeT» http://publish.sutd.ru/

2. OnekTpoHHas bubnuoteka CMNIYMNTH, IPR Bookc

6.3 Mepe4yeHb NULEH3MOHHOIO U CBO6OAHO pacnpocTpaHAeMoro NporpaMmMHoOro oéecneyeHus
Microsoft Windows

MATLAB
6.4 OnucaHue MaTepuanbHO-TeXHM4YeCcKkon 6a3bl, Heo6XoAUMON Ans ocyllecTB/IeHUs obpa3oBaTeNnbLHOro
npouecca no AUCUUNIIMHe

AyauTtopusi OcHaleHne

MynbTumeauitHoe oGopyaoBaHMe, KOMMbIOTEPHAsA TEXHMKA C BO3MOXHOCTbLH0 NOAKMIOYEHUS K CeTH
«MHTepHeT» 1 obecneyeHMeM AOCTyNa B SNEKTPOHHYH WHMOPMAaLMOHHO- oBpasoBaTenbHYo
cpesy

KomnbloTepHbIn knacc

YyebHas ayautopus Cl'leLlVlaJ'lVlC’WlpOBaHHaﬂ Me6eﬂb, O0CKa
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