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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb aucumnnuHbl: CdhopmypoBaTb KoMmreTeHUuuu obydarollerocss B 06nactu Teopuum U NpakTUKK
NPOEKTUPOBaHMS CUCTEM YNpaBMNeHUs C WCMONb30BaHMEM MPUKMNadHbIX METOAOB NapaMeTpUYecKoro CuHTesa U
ONTUMU3ALIMN.

1.2 3agaum AUCLUNIINHDI:
PaccMoTpeTb OCHOBHbIE HanpaBneHUsi NPodeccMoHanbHON AeATeNbHOCTN B 06NacTu NPOeKTMPOBaHMS CUCTEM
aBTOMaTM3aUMM TEXHOMOMMYECKUX NapaMeTpoB C WUCMONb30BaHWEM COBPEMEHHbLIX UH(OPMALMOHHBIX TEXHOMOMA 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 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4YaloLerocs:

MpeasapuTensHas NOAroToBka npeanonaraeT co3gaHne OCHOBbI AN (POPMUPOBAHMSA KOMMNETEHLUNIA, YKa3aHHbIX
B M. 2, NPU U3YYEeHUN OUCLIUNIIVH:

dusnka

TeopeTnyeckas MexaHuka

KomnbloTepHas rpacduka cuctem aBTomatnsauum
KOHCTPYKUMOHHbIE MaTepuansl B cMCTeMax aBTomMmaTmsaLmm
MpuknagHas mexaHuka

TexHonornyeckme npoLecchbl aBTOMaTU3NPOBaHHbIX NPOU3BOACTB
Martematuka

MeTponorus, ctTaHgapTusaumns u ceptudurkaumns
MporpammupoBaHue 1 anropuTMusaums

2 KOMNETEHUMUN OBYYAIOWEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLIUMIINHDI

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

3HaTb: Uenb U MeTOAbl PeLleHns 3af4ad CMHTe3a U oNTUMU3aunn s BbINONHEHUA TpeboBaHUN TEXHUYECKOrO 3aaHus
Ha NPOEKTMPOBAHNE aBTOMATU3NPOBAHHOW CUCTEMbI YIPABAEHUSI TEXHONOMMYECKUM NPOLECCOM.

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
yrnpaBiieHNA TEXHONIOrM4eCKNMn 00BbeKTaMM.

3 PE3YJIbTATbI OBYYEHUA NO AUCLUUNNUHE

O |KoHTakTHas
%?’(’ pabora MHHoBaLl.
HaunmeHoBaHue u cogepxaHue pasgenos, | g = CP hOPMb!
TEeM U y4eBHbIX 3aHATUI % g | ek Mp. (vachbt) .
o8 (yachl) | (4achl) sanATIn
>
=
Paspen 1. Teopus 3agauun
napametpunyeckoro cuHtesa CAP
Tema 1. OcHoBHble cBegeHna 06
MHOPMaLIMOHHOW noaroToBke ans
MoCTaHOBKM  3agaun  MNPOEKTUPOBaHUS
CUCTEMbI  PEerynMpoBaHus napameTpoB 4 4 20
TEXHONOMMYEeCcKnX NpOLIECCOB.
MpakTtnyeckoe 3aHaTMEe -  [locTpoeHwue 3
3aMKHYTbIX pac4eTHbIX CXEM NS peLleHus
3a4a4y napameTpU4ecKoro CMHTe3a.
Tema 2. CuHtes CAP Ha OBM. Metogpl
peweHuns. [MpakTuyeckoe 3aHATUE - 4 4 20 r
MonyyeHne wmaTemMaTU4ecknx moaenen
0O0BEKTOB U CUCTEM YNpPaBIIEHUS.
Pasgen 2. [pakTuka pelweHus 3agad
CUHTE3a




Tema 3. MpumeHeHne KOPHEBbIX

15
METOAOB aHanusa Ans peweHus 3agad
Tema 4. CnHte3 CAP Ha ocHOBe MeToAa 15
A(pPeKTUBHBIX NONKOCOB U HyrNen
Tema 5. AHanuTuyeckoe
NpoeKkTnpoBaHmne cucTeMbl 24 ra
perynMpoBaHusi 4aBneHus ra3a B eMKOCTH
Pasgen 3. MapameTpuyeckas
Tema 6. NMNapameTpuyeckas onTumMm3saums 15
B 3agayvax npoektuposaHmsa CAP
Tema 7. Paspabotka anroputmoB
aBTomMaTu3auum pelueHus 3agad 15
NPOEKTUPOBAHUSA CUCTEM pEerynmpoBaHusd
TEXHOMNOrMYeCKNX NapameTpoB.
WTtoro B cemecTpe (Ha kypce ans 3A0) 8 8 124
KoHcynbTaumm n npoMexyTovHas 0.25
attectauusa (3aver) '
Bcero koHTakTHasa pa6orta u CP no
P 16,25 124

auncuunriinHe

KypcoBoe npoekTvpoBaHue y4eGHbIM NiaHOM He NPefyCcMOTPEHO

4 KYPCOBOE NPOEKTUPOBAHUE

5. ®OHAl OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUS pe3ysibTaToB O0y4yeHus
5.1.1 NokasaTenun oueHUBaHUA

Kon HanmeHoBaHMe oueHo4YHOoro
MokasaTenu oueHnBaHMA pe3ynbTaTtoB 00yyYeHns
KOMneTeHunn cpeacTea
WManaraeT Teoputo 3agaym napameTtpudeckmin cuites CAP
Bonpocbl gnsa ycTHoro
dopmupyeT CTPYKTypbl cMCTeM aBToMaTusauuu. Onpegenser Lenu un coBecenoBanns
MeTOAbl NapaMeTpuyeckoro cuHTesa. Nonyyaet matematmyeckune ’
MK-1 TecTupoBaHue.
onuncaHuna guHamukm CAP.
MpaKTUKO-OpUEHTUPOBAHHbIE
MpumeHseT KopHeBble W YacTOTHblE KPUTEPUW OLEHKM KayecTBa 3ananus
NPOEKTUPYEMbIX CUCTEM A

5.1.2 Cuctema un KpMTEPUM OLLIEHMBaAHUSA

LWkana oueHnBaHus

KpuTepun oLeHMBaHUA CPOPMMPOBAHHOCTU KOMNETEHLIMIA

YcTHOe cobecenoBaHune

MucbMeHHas paboTa

3ayTeHo

Mpn oueHMBaHWM 3HAHWM CEMEeCcTPOBOro
mMaTepyana no  AUCUUNINHE  CTYAEHT
NPOAEMOHCTPMPOBaN 3HaHWe MpegMeTa,
BnonHe opueHTupyetcda no BceM Temam
npeameTta " cnocobeH nocne
HEMNpPOLOIMKUTENBHON noaroToBKn
npoaEeMOHCTPUPOBaTh [OCTaTOYHble
3HaAHUA NO TeMe. Y4uTbIBaKTCSA MPOMYCKM
3aHATUN U COCTOSIHME KOHCMEKTa NeKUun.

He 3auTteHo

Mpn oueHMBaHWM 3HAHWMN CEeMEecTPOBOro
mMaTepuana no AMCUUNAHE CTYAEHT He
oTBETUN HU Ha oauvH BOMpOC,
Xapaktepuayowmn obllee cogepxaHue
npeameta. [eMoOHCTpupyeT HemnoHuMaHue
NPVHLMMNOB N 3aKOHOB, HA OCHOBE KOTOPbIX
chopMupoBaHbl aBTOMATU3UPOBAHHbIE U
aBTOMaTn4ecKkMe CUCTEMBI

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIE MaTepuarbl, He06xoAMMbIe ANSl OLeHKA 3HaHUWA, YMEeHUN,
HaBbIKOB U (UNX) onbiTa AeATENIbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n |

®opMynMPOBKM BONPOCOB




Kypc 3

1 MpWHLMNbI NOCTPOeHUst cucteM ynpasneHus. OnpegeneHve CAP;

TpeGOBaHVIﬂ, npeabdBndeMble K npoueccam n cuctemam perynmpoBaHUA;

N

MporpaMMbl 1 anropuTMbl ynpaeneHus;

MepepatoyHble dyHKunn CAP;

Mpeo6pa3oBaHusl CTPYKTYPHBIX CXeM;

Anrebpanyecknii 1 4HacTOTHbIE KPUTEPUM  YCTOMYUBOCTN;

KOpHeBbIe nokKasaTesnn Ka4vyecTtBa:

YacToTHble NokasaTenu Ka4ecTBa;

Olo|N|lo|jO|~]| W

MNocTaHoBka 3agayn cuHtesa CAP;

10 WcxogHasa npegnocbinka MAIMH.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

1. CUHTE3 TEXHMUYECKNX CUCTEM HaueneH Ha:

a) aHanu3 kayecTBa  (QYHKLMOHMPYIOLIMX BapUaHTOB CUCTEM;
© ) co3gaHne HOBbIX CUCTEM,;

B ) yAeLUEBINEHNE TEXHONOMIA NPOU3BOACTBA;

2. Bapaven aHanmsa npu cuHtese CAP sBndetcs:

a) oLeHKa CTOMMOCTMN HOBOW CUCTEMBI;

6) oueHka kavecTBa NepexogHoro npowecca;

B) OLleHKa CroXXHOCTM 06opyaAoBaHNS;

3. Kakon BapmaHT nepexogHoro npouecca cooTBeTcTByeT rogorpady kpmson Muxannosa, npoxogsiiemy yepes
Hayano CuUCTEeMbl KOOPAUHAT KOMMIEKCHOW MITOCKOCTU:

a) konebaTtenbHbIf U 3aTyXaroLn;

©0) konebaTenbHbI C NOCTOSAHHOW aMMUTYAOMN;

B) pacxoasiLnuincs;

4. Cuctema, y KOTOPOM Ha YCTAHOBMBLLEMCS PEXUME perynvpyemasi BeNMYMHA OTNMYHA OT Hyns U no
BENUYMHE MponopuMoHanbHa AelcTByloLLEeMy BO3MYLLEHUIO SBNAETCS:

a) acTaTu4ecKowu;

©) cTaTnyeckom;

B) crneasien;

5. Kakolt aneMeHT He BXOAUT B UCMOSTHUTENbHbIN MexaHnam CAP:

a) asuraTens;

6) ycunutens;

B) peayKTop;

6.Kakon napameTp nsMeHsieTcs Npu BbINONHEHUM NapaMeTpuyecKkon onTuMmn3aLmu;

a) koadhuUMeHT nepegayn obbekTa ynpaBneHus;

0) k03hDULNEHT yCUNeHus;

B) amMnnuTyga BXOOQHOro curHana;

Kntoun npaBunbHbIX OTBETOB: NpPaBUIibHbIE OTBETHI BCEr4a BTOPbIE, T.€. OTMEYEHHble OykBou "6"
5.2.3 TunoBble NPaKTUKO-OpUEeHTUPOBaHHbIE 3aAaHus (3apayn, Kemchbl)

1. MonyunTb BbIpaXeHUs AN nepedaToudHbix QyyHkumn CAP, ecnu nepepatodHble dyHKUMM obbekTa
yrnpaBneHnst n perynatopa sBAsoTCs anepuogMyYeckum U MHTErPUPYIOLLMM 3BEHbAMU;

2. TopobpaTb KO3APULMEHTLI AN XapaKTEPUCTUYECKOTO YPaBHEHUS  YCTONYMBOW CUCTEMBI;

3. OnpegenuTb BpeMsi MEpPeXo4HOro npolecca Anst CUCTEMbl Y KOTOPOW MokasaTenb CTENEHW YCTONYMBOCTU
paBeH 1.5;

4. OnpegennTb CTaTUYECKYH OLINOKY ANsi CUCTEMbI Y KOTOPOW nepegaTtoydHble yHKUMM perynaropa n obbekta
ynpaBneHns SABMAITCA anepuognyeckummn 3BeHbsaMU C koadpduumneHtamm nepepaun Kper=10 n Koy=2. BHewHue
Bo3gencteus  f(t)=0 n g(t)=1(t);

5. MNocTpounTb norapudmMnYeckyto XxapakTepucTuky Afs anepuonim4eckoro 3BeHa nepsoro nopsigka, y KoToporo
T=0.1c., n k=100.

6. 3agaHbl KoahunmneHTbl xBpakTepucTusieckoro ypasHeHus: A0=1; A1=2; A2=3; A3=5; A4=10. 3anucatb
XapakTepuCTUYECKOe YpaBHEHME U NOATOTOBUTL Er0 K MOCTPOEHUIO KpuBov Muxarnnosa.

5.3 MeToanuyeckne matepuanbl, onpeaenstolime npoueaypbl oueHMBaHUA 3HaHUWA, YMEHUN, BnaaeHUn (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBusa gonycka ob6y4atroLlerocsi K NpoMexyTo4yHoWn atrectaumMu m nopsaaok NMKBUaaLmMn akageMmu4yeckomn
3a[10MKEHHOCTH

[MpoBegeHve NMPOMEXYTOYHON aTTecTauun pernameHTUpPOBaHO rokanbHbIM HOpMaTuBHbIM aktom CII6IMYIMTA
«lMonoxeHne o NpoBeAEHNM TEKYLLIEro KOHTPONSA YCNeBaeMOoCTH U MPOMEXYTOYHOM aTTecTaumm obyyaoLwmxca»

5.3.2 dopma npoBeaeHUs NPOMEXYTOYHOM aTTecTaunm No AUCUUnInHe




YcTHas + lNncbmeHHas KomMmnbloTepHOe TecTupoBaHue NHasa

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauMm No AUCLUUNNnHe
Ha noaroTtoBky k 3a4eTy Bblaensetcs 30 MUHYT

6. YHEBHO-METOANYECKOE U MUH®OPMALIMOHHOE OBECIMNEYEHUE OUCLIUMNITIUHBI

6.1 YyebHasa nutepatypa

AsTop | 3arnasue | WsgaTtenscTtBo | "oa nsgaHusa | Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Kosanes O.A.|Teopns  aBTOMaTU4YECKOro CankT-MeTenyor: http://publish.sutd.ru/
LLlapsikos B.A.,|ynpaBneHus CI'I6FYI'I%D,yp ’ 2020 tp_ext_inf_publish.ph
Lapsikosa O.J1. p?id=20205069
OHTUH B.A. CvHTE3 M onTMMM3auus B Cankr-MeTen6ypr: http://publish.sutd.ru/
3agadax  NpPOEeKTUpOoBaHuUs CI'I6FYI'I%D,yp ’ 2021 tp_ext_inf_publish.ph
cucTem ynpasreHns p?id=202172
OHTMH B. A. Teopus  aBTOMaTM4eCKOro http://publish.sutd.ru/
ynpaBneHns. YnpaxHeHus, cne.: creryntg 2016 tp_ext_inf_publish.ph
3a4a4u, TeCThI p?id=3465
6.1.2 lononHuTenbHasa yyebHasa nutepartypa
OHTMH B. A. Teopus  aBTOMaTM4eCKOro http://publish.sutd.ru/
ynpaBneHus. CuHTes cuctem tp_ext_inf_publish.ph
aBTOMaTM4eCcKoro . p?id=2017702
DErYNMpOBaHMS cre.: crneryntg 2017
TEXHONOrMYECKNX MPOLLeCCOB
OHTMH B. A. Teopuss  aBTOMaTU4ECKOro http://publish.sutd.ru/
ynpaBneHus. JInHenHble . tp_ext_inf_publish.ph
CUCTEMbl aBTOMaTU4eCKOro Cio.. CreryntTa 2013 p?id=1996
perynupoBaHusi
Maexos, E. I".,|BbluncnnTensHble  MawwmHbl, | CaHkT-MeTepbypr: CaHKT- https://www.iprbooks
MBaHoB, B. 10., OHTUH,|cncTembl 1 cetn MeTepbyprckui hop.ru/102609.html
B. A. rocyaapCcTBeHHbIN 2017
yHUBEpPCUTET
NPOMBbILLIIEHHbIX
TEXHONOrMN 1 gnsanHa

6.2 NMepe4veHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALUOHHO-CMPABOYHbLIX CUCTEM
1. UndopmaumoHHble pecypckl cetu «MHTepHeT» http://publish.sutd.ru/

2. OnekTpoHHas bubnuoteka CMNIYMNTH, IPR Bookc

6.3 NMepe4yeHb NMULEH3MOHHOIO U CBO6GOAHO pacnpoCTpPaHAEMOro NporpaMmMHOro oéecneyeHus
Microsoft Windows
MATLAB

6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXO0AMMOWN ANns ocyLlecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucumnnuHe

AyauTtopus OcHalueHune

MynbTuMeauitHoe o6opyaoBaHue, KOMNbTePHas TEXHMKA C BO3MOXXHOCTLH0 MOAKIOYEHNS K CETH
KomnbtoTepHbIn knacc |«MIHTepHeT» u obecrniedeHMemM [OCTyna B 3MEKTPOHHYI WMH(OPMAaLMOHHO- 0GpasoBaTenbHyHo
cpesy

CneumnanuavpoBaHHas meGenb, Aocka
YuebGHas ayautopus
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