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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

11 Uenb paucuunnuubl: CdopmupoBaTb KoOMMeTeHUMM oby4daiowerocas B ob6nactu TeopuuM U NPaKTUKK
NPOEKTUPOBAHMWS CUCTEM YNPaBIEHMS C UCMONb30BaHNEM NPUKNAAHbIX METOAOB NapaMeTpPUYECcKoro CUHTE3a 1 ONTUMU3ALNN.

1.2 3apgauv AMcUUNNUHbI:

PaCCMOTpeTb OCHOBHble HanpaslieHUsA ﬂpO(beCCMOHaﬂbHOIZ nedarenbHocTn B obnactu NPOEKTUPOBaHUA CUCTEM
aBTomMaTmn3aunn TexXHONorn4ecknx napamMmeTpoB C UCMOJ1Ib30OBaHNEM COBPEMEHHbIX MH(bOpMaLI,I/IOHHbIX TEXHOSOorM1 n ¢ yqyeToMm
Tpe6OBaHI/IIZ COBpeMEHHOro Nnpon3BoACTBa;

PaCCMOTpeTb COBpEMEHHblIE MeTOdbl napaMeTpuyecKoro cumHtTes3a cuctem aBTomMaTudaumn TEXHONOTNYEeCKnX
npoueccoB C UCNoJib30BaHNEM KOMMNbHTEPHbIX TEXHOMOrnn

PaCCMOTpeTb MeTOoObl aHanm3a KadectBa CUHTE3NPOBAHHbIX CUCTEM Ha OCHOBE YUCIIEeHHOro mMoaennpoBaHus
TEXHOJ10r'M4YeCKux npoueccoB C UCNoJsib3oBaHNEM CTaHAAPTHbLIX NMNakeToB 1 CpeACTB aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBaHUA.

Pa3pa60TaTb anroputMmmyeckoe n nporpammHoe obecneveHne gns napameTqueCKoﬂ onTMuMmndaumm C¢ nomMoLlbo
mMmeToaa cnyqaﬂHo- HanpaBfieHHOro Noncka onTuMalibHbIX 3HayYeHun ang ynpasnanwnx napamMmeTpoB.

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpenBaputenbHaa NoAroToBKa NpeanonaraeT cosfaHue OCHOBbI Ana POPMUPOBAHUA KOMMNETEHLIMIA, YKasaHHbIX B M.
2, NPV U3yYEHUN OUCLUNIIVH:

dusmka

TeopeTuyeckas MexaHuka

KomnbloTepHas rpacmka cuctem aBTomaTmsauum
KOHCTpYKUMOHHbIE MaTepurarnbl B CUCTEMax aBToMaTn3aumm
MpuknagHasa mexaHuka

TexHonornyeckne NpoLeccbl aBTOMaTU3NPOBaHHbLIX NPON3BOACTE
MaTemaTuka

MeTponorusi, cTaHaapTusaums u ceptudmkaumns
lMporpammmpoBaHme n anroputTMmM3aums

2 KOMNETEHLUMN OBYYAIOLLErocA, @ OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

MK-1: Cnoco6eH BbINOMHUTL TEXHUYECKOE 3afaHune Ha pa3paboTKy aBTOMaTU3MPOBaAHHOW CUCTEMbI ynpaBreHus
TEeXHONIOrM4ecKumMm npowleccamm

3HaTb: Uenb 1 MeToabl peweHna 3agad CuHTesa n ontTuMmaaunmn ans BblMOJIHEHUA Tpe6OBaHVIl7I TEXHUYECKOro 3agaHua Ha
NpPOEeKTnpoBaHNE aBTOMaTVISVIpOBaHHOVI CUCTEMbI YnpaBlieHUA TEXHOJ1I0I'MYECKMM NpoL.eCCOM.
YMeTb: MaTeMaTmyecku (bOpMyrIMpOBaTb npewaTtb Ha OBM 3agaun napameTpuyecKkoro cmHTe3a n ontuMmmnsauum nokasatenen

Ka4yecTBa NPOEKTUpyeMbiX CUCTEM ONA BblINONTHEHUNA Tpe6OBaHI/IIZ TEeXHNUYeCKOoro 3aagaHma Ha pa3pa60TKy aBTOMaTU3NPOBAHHbIX
CUCTEM ynpaBJieHUA TEXHOJI0r'MYeCKMMU npoueccamMmu.

BnapeTb: HaBblkamMn COCTaBNeHWs MateMaTU4eCKMX Mogenen TEXHONOIMYECKNX CUCTEM, COCTaBMEHMSI CXEM U anropmnTtmMmosB
AnAa aBTOMaTu3aumn pacHeToB, a TakkKe HaBblKaMiy paGOTbI Cco CI'IpaBOHHOVI nMTepaTypon, obecneunBatoLLel Bbl60p 3NeMeHTOB

M UX napaMeTpoB AN 3afa4 CUHTe3a MpU NPOEKTUPOBAHUM aBTOMATU3UPOBAHHBIX CUCTEM YMNpPaBreHUss TEXHONOrMYecKUMm
obbekTamu.

3 PE3YJIbTATbI OBYYEHUA NO AUCUUNNUHE

O |KoHTakTHas
<
E & |padora WHHOBaL,
HanmeHoBaHuWe 1 cogepxaHue pasgenos, o E CP hOPMbI
TEM U Y4EOHbIX 3aHATUI s g Nex. Mp. (4achbl) SAHSTVIA
o § (vacbl) | (wachi)
<
Pasgen 1. Teopua 3agadn napameTpuyeckoro
cuntesa CAP
Tema 1. OcHoBHblE cBEAeHMst 00
MHOPMAaLIMOHHON NOArOTOBKE AN
NMOCTaHOBKW 3aa4yun NPOEKTUPOBaHMS
CUCTEMbBI PErYNNPOBaHNS NapameTpoB 4 4 20
TEXHOSorMyecknx npoueccoB. [pakTuyeckoe
3aHaTME - [loCTpoeHne 3aMKHYTbIX
pacyeTHbIX CXeM Ansl pelleHns 3agad 3
napamMeTpu4eCcKoro CMHTe3a.
Tema 2. Cunte3 CAP Ha OBM. Metoapbl
peweHus. MNpakTnyeckoe 3aHaTHE - 4 4 20 r
[MonyyeHne matemMaTUyeCcKnx moaenen
00BHEKTOB 1 CUCTEM YNpaBieHUs.
Pasgen 2. lNpakTuka pelweHns 3agay cuHTesa




Tema 3. lNMpnmMeHeHne KOPHEBLIX METOA0B

15
aHanu3a ans pelleHus 3agad cuHtesa CAP
Tema 4. Cunte3 CAP Ha ocHoBe MeTogda 15
AP PEKTUBHBIX NMOSTIOCOB N HYNen
Tema 5. AHanuTuyeckoe npoekTupoBaHue
CUCTEMbI perynvpoBaHus AaBneHus rasa B 24 ra
€MKOCTU
Pasgen 3. NapameTpuyeckas onTMMmusaums
Tema 6. MapameTpuyeckas onTumMmnsaums B 15
3agadvax npoektuposaHus CAP
Tema 7. PaspaboTka anroputMoB
aBTOMaTU3aUMn peLleHns 3agad 15
NPOEKTUPOBAHWUSI CUCTEM PErYNIMPOBaHMUS
TEXHOJOrMYEeCKNX nNapameTpoB.
UTtoro B cemecTpe (Ha kypce ansa 3A0) 8 8 124
KoHcynbTauum 1 npoMexyTodHas attectaums 025
(3auver) ’
Bcero koHTakTHas paborta n CP no
P 16,25 124

OVUCLMMIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoekTnpoBaHune yH96HbIM nnaHoMm He npeaycMoTpeHo

5. ®OHJ, OLIEHOYHbIX CPELCTB ANA NPOBEAEHUSA NPOMEXYTOYHOW ATTECTALIUMK
5.1 OnucaHue nokasatenen, KPUTEPMEB U CUCTEMbI OLLEHMBAHUSA Pe3yrbTaToB 0byYeHus

5.1.1 NMokasaTtenu oueHMBaHUA

Kopg HanmeHoBaHMe oLeHOYHOro
lMokasaTenu oueHUBaHWA pe3ynbTaToB 0byyeHus
KoMneTeHuun cpeacTtea
WNanaraet Teopuio 3agaum napametpuydeckuii cuHtes CAP
Bonpocbl gns ycTHoro
dopmupyeT CTPYKTYpbl cMcTeM aBToMaTtusauun. OnpegenseT uenu un cobecenoBaHms
MeTOAbl MapaMeTpnYeckoro cuHTesa. lNonyyaeT matemaTuyeckme '
MK-1 TecTupoBaHue.
onucanua auHamukm CAP.
MpakTnko-opueHTUpoBaHHbIE
MpumeHsaeT KOpHEBLIE N YACTOTHLIE KPUTEPUU OLIEHKM KayecTBa sanaHms
NPOEKTUPYEMbIX CUCTEM

5.1.2 Cnucrema v KpUTepmm oLeHNBaHUA

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

LLikana oueHnBaHuA
YcTHoe cobecenoBaHue

MucbmeHHas paboTa

Mpw oueHnBaHMN 3HaHUIN CEMECTPOBOIO
MaTtepuana no ANCUMNinHE CTyOeHT
NpoaeMOHCTPUPOBan 3HaHWe NpegMeTa,
BnonHe opueHTUpyeTCs No BCEM TEMaM
3a4yTeHo npeameTa u cnocobeH nocne
HEMNPOLOIMKUTENBHON NOArOTOBKM
NPOAEMOHCTPMPOBATbL 4OCTATOUHbIE
3HaHuWs No TeMe. YUNTbIBAKTCS NPOMYCKU
3aHATUN U COCTOSIHME KOHCMEKTa NeKUUn.

Mpw oueHnBaHMN 3HaHUIN CEMECTPOBOIO
MaTtepuana rno ANCUMMINHE CTYAEHT He
OTBETUJT HXM Ha OAMH BOMPOC,
XapaKkTepuaylowmin obliee cogepxaHue
npegmMmeta. [leMOHCTpUpyeT HeNOHUMaHue
NPUHLUUMNOB N 3aKOHOB, HAa OCHOBE KOTOPbIX
chopmupoBaHbl aBTOMaTU3MPOBAHHbIE U
aBTOMaTUYECKNE CUCTEMbI

He 3auTeHo

5.2 TunoBkle KOHTPOJIbHbIEe 3aA4aHUA UNU UHbIe MmaTepuanbl, HeobXxoAMMble ANA OLEeHKU 3HaHUMN, ymel-mﬁ,

HaBbIKOB U (UNK) oNbITa AEATENIbHOCTU
5.2.1 NepeyeHb KOHTPOJNbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Kypc 3

1 | MpuHUKMNBI NocTpoeHus cuctem ynpasneHus. Onpegenerne CAP;




Tpe6OBaHMﬂ, npeavaBndaemMble K npoueccam U cuctemam perynmpoBaHuA;

MporpamMmmMbl U anropuTMbl ynpaBneHus;

MepepatoyHble dyHkumn CAP;

MpeobpasoBaHUsA CTPYKTYPHBIX CXEM;

Anrebpanyeckuin 1 YacTOTHbIE KPUTEPUN  YCTOMYMBOCTM;

KOpHeBbIe nokKkasaTtesnn Ka4vyecTtBa:

YacToTHbIE NOKa3aTenum KadecTsa;

O|lo|N|oc|jo|bd]| W

MNocTaHoBka 3agayn cuHtesa CAP;

10 WcxogHas npegnocbinika MOIMH.

5.2.2 TunoBbIe TeCTOBbIe 3a4aHnsA

1. CUHTE3 TEXHMYECKUX CUCTEM HaLerneH Ha:

a) aHanuM3 KavecTBa YHKUNOHUPYIOLLMX BApUaHTOB CUCTEM,;
0 ) cosgaHne HOBLIX CUCTEM;

B ) yAeLUEeBIEHME TEXHOMOMMIA NPOU3BOACTBA;

2. 3apaden aHanusa npu cuHTede CAP anseTcs:

a) oLleHKa CTOMMOCTUN HOBOW CUCTEMBbI;

6) oLleHKa kayecTBa NepexogHoro npoLecca;

B) OLIEHKA CMOXHOCTM 060pynoBaHMS;

3. Kakoli BapnaHT NnepexoHOoro npolecca CoOoTBETCTBYET rogorpady kpuson Muxarnosa, npoxoasiiemy yepes
Hayano CUcTeMbl KOOPAUHAT KOMMIEKCHOM NNOCKOCTU:

a) konebaTenbHbI 1 3aTyxaroLWuUN;

6) konebaTtenbHbI C NOCTOSAHHOW aMMNUTYO0W;

B) pacxoasaLnincs;

4. Cuctema, y KOTOPOW Ha YCTAHOBMBLLEMCSI pEXUME perynupyemas BenimdmHa oTniM4Ha oT Hyns un no
BEMWYMHE MpOnopuUMoHanbHa  OEeNCTBYOLWEMY BO3MYLLEHWNIO SIBNSETCA:

a) acTaTuyeckom;

0) cTaTudeckon;

B) cnegswen;

5. Kakol aneMeHT He BXOAUT B UCMONHUTENbHbIN MexaHu3am CAP:

a) gpuraTens;

6) ycunutens;

B) peayKTop;

6.Kakon napameTp n3amMeHseTCcsa Npu BbIMOSTHEHUN NapamMeTpUYecKon ONTUMU3aLINK:

a) KoadhPULMEHT nepeayn o6beKTa ynpaBneHus;

0) KO3 DULMEHT YCUTEHNS;

B) amMnnuTyaa BXOAHOrO CuUrHana;

Kntoum npaBuibHbIX OTBETOB: NpaBuUIibHble OTBETHI BCerga BTopble, T.e. OTMeYeHHble  6Gykson "6"

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3a4aHuNA (3a4ayu, KEUChbI)

1. Monyuntb BbipaeHus ons nepegatoyHbix yyHkunn CAP, ecnn nepegaToyvHblie yHKUMM 0ObeEKTa
ynpaBrieHns u perynatopa sBnAlTCS anepuoamyecknm 1 MHTErPUPYOLLMM 3BEHbSMU;

2. Tlopobpatb KoahdPULMEHTbl ONA  XapaKTepUCTUYECKOrO YpaBHEHUS YCTOMYMBOWN CUCTEMBI;

3. OnpegennTb Bpemsi NepexogHoro npowecca Anst CUCTeMbl y KOTOPOW NoKasaTerb CTENeHW YCTONYNMBOCTH
paBeH 1.5;

4. Onpegenutb CTaTUYECKyto OLWMBKY ANSA CUCTEMbI Y KOTOPOW nepeaatodHble OyHKLUUN perynartopa n obbekTa
ynpaBneHus ABnaTCa anepnogndecknmm 3BeHbsiMm ¢ koadduumeHtamm nepegaydn Kper=10 n Koy=2. BHelwHne
Bosgencteusa f(t)=0 u g(t)=1(t);

5. MocTpounTb norapummnyeckyto xapakTepucTuKy Ans anepyuonm4eckoro 3BeHa nepBoro Nopsigka, y KoToporo
T=0.1c., n k=100.

6. 3agaHbl k03thbUNMeHTbl XBpakTepucTusaeckoro ypasHeHns: A0=1; A1=2; A2=3; A3=5; A4=10. 3anucatb
XapaKTepucTuyeckoe ypaBHeHe U NoaroToBUTb €ro K MOCTPoeHuto kpmeor Muxarnosa.

5.3 MeToaunyeckue maTepuansl, onpegensowme npoueaypbl oLeHUBaHUA 3HaHUN, YMEeHUN, BnageHui (HaBbIKOB
¥ (WnKN) NpPaKTUYeCKOro onbiTa AeATEeNIbHOCTH)

5.3.1 YcnoBus gonycka oby4arolierocsi K NPOMeXXyTOYHOM aTTecTauum v nopsifok NMKBUAaLMmM akageMm4ecKkomn
3a[0MmKEHHOCTH

MpoBeaeHe NPOMEXYTOYHOI aTTeCTaLMN PErNamMeHTUPOBAHO JTIOKalNbHbIM HOPMaTUBHbLIM akToM CM6rYMNTA
«lMonoxeHne 0 NpoBeAEHNM TEKYLLLETO KOHTPOIIS YCNEeBaeMOCTU U NPOMEXYTOYHON aTTecTtaumm obyyaroLwmxca»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMm No AucuUmniiMHe




YcTHas +

[NMncbmeHHas

KOMﬂbPOTepHOG TecTnpoBaHue

5.3.3 OcobeHHOCTH NpoBeAeHUA NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

Ha nogrotoBky k 3a4eTy Bbigensetcsa 30 MUHYT

ET]

6. YHEBHO-METOAU4YECKOE U MH®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDbI
6.1 YyebHasa nutepartypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHus |

Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa

Kosanes [.A.,

TeOpVIﬂ aBTOMaTU4eCKOoro

CaHkr-lNeTepbypr:

http://publish.sutd.ru/

LWapskos B.A., ynpasreHus 2020 tp_ext_inf_publish.ph
Wapsikosa O.J1. ChelrynTA p?id=20205069
OHTUH B.A. CwvHTe3 1 onTummnsauus B c n 6vor- http://publish.sutd.ru/
3apia4ax NpoeKTupoBaHnA a%(III-6Fe}II9IPI',D,ypr. 2021 tp_ext_inf_publish.ph
CUCTEM ynpaBrieHns p?id=202172
OHTUH B. A. Teopus aBTOMaATUYECKOrO http://publish.sutd.ru/
ynpaeneHusi. YnpaxHeHus, cne.: cnieryntg 2016 tp_ext_inf_publish.ph
3agauun, TecTbl p?id=3465
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
OHTUH B. A. Teopus aBTOMaATUYECKOrO http://publish.sutd.ru/
ynpaBneHusi. CUHTEe3 cuctem tp_ext_inf_publish.ph
aBTOMaTMUYeCKoro i p?id=2017702
perynnpoBaHus Cne.: cneryntg 2017
TEXHOMNOrM4eCcKknx nNpoLeccoB
Maexos, E. I, BbluncnurenbHble MalUnHbI, CaHkT-MNeTepbypr: CaHKT- https://www.iprbooks
MBaHoB, B. 0., QHTUH, |cuctembl n cetn MeTepbyprekuii hop.ru/102609.html
B. A. "
rocygapCTBEHHbIN 2017
yHuBepcuTeT

NPOMbILUNEHHbIX
TEXHOMNOIrMN U gusanHa

6.2 NepeyveHb NnpocdeccruoHanbHbIX 6a3 AaHHbIX U MH(POPMaLMOHHO-CNPaBOYHbIX CUCTEM

1. MHpopmaumoHHble pecypcbl ceTn «MHTepHeT» http://publish.sutd.ru/
2. OnekTpoHHas bubnuoteka CIIYMTLH, IPR Bookc

6.3 I'IepetleHb JNINLEH3MOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

Microsoft Windows

MATLAB

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HeO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsimHe

AyauTopusi

OcHalleHune

KomnbloTepHbIn Knacc

MyJ'IbTVIMe,D,VIVIHoe O60py,ElOBaHVIe, KOMMbKTEPHaA TEXHNKA C BO3SMOXXHOCTbI MOAKIMHOYEHUA K

cetn «IHTepHeT» 1 obecrneyeHnem gOCTyna B 3M1EKTPOHHYIO MHPOPMALMOHHO-

obpasoBaTenbHyo cpeay

YyeGHas ayautopus

CneuvanuanpoBaHHas meGenb, Aocka
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