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Pabouas nporpamma gUCLMNITMHBI COCTaBMeHa B COOTBETCTBMM C oefeparbHbIM rocy4apcTBEHHLIM 06pa3oBaTeNbHbIM
CTaH4apTOM BbicLLEro o6pa3oBaHus No HanpaeneHuto nogrotoskn 15.03.04 ABToMaTn3aumst TEXHONOMMYECKNX
NpOLECCOB M NPOU3BOACTB, YTBEPKAEHHBIM Npukazom MuHobpHayku Poccum ot 09.08.2021 r. Ne 730

CocrtaButensb (1):
[OKTOp TEXHNYECKUX Hayk, 3aBegyowmn kadenpom AnTtuH Butanunm Akosnesuy

Ot kadbeapbl cocTaBuTens: OHTWMH Butanun Akosnesuy
3aBepyowmn kagenpon asTomaTnsaumm
NPOU3BOACTBEHHbIX NPOLLECCOB

Ot BbInyckatoLlen kadeapbi: OHTWMH Butanun Akosnesuy
3asegyowmn kagegpom

MeToaunyeckuin otaen:




1 BBEOEHUE K PABOYEN NPOrPAMME OUCLUMNITNHBI

1.1 Uenb gucumnnuHbl: CdopmupoBaTb KoMneTeHUMM obyyarollerocss B 006nacTM Teopunm aBTOMaTU4ECKOro
ynpaBneHus.

Pa3BuTb cnocobHocTu: yyacTBoBaTb B pa3paboTke 0606LLEHHLIX BapuaHTOB pelleHusi npobnem, cBA3aHHbIX C
aBTOMaTM3aunen npovs3BOACTB, BblOOpe Ha OCHOBE aHanvM3a BapuMaHTOB OMTMMAarbHOrO MPOrHO3MPOBAHWUSI MOCIEACTBUN
peLueHus;

CcnocobHOCTN peluaTb CTaHOapTHble 3agayvn NpodeccMoHanbHOM AEeATENbHOCTM Ha OCHOBE MHMOPMALMOHHOM U
dubnunorpadunyeckon KynbTypbl C MPUMEHEHNEM MHAOPMALMOHHO- KOMMYHUKALMOHHBLIX TEXHO-NIOMMA U C Y4ETOM OCHOBHbIX
TpeboBaHWii MHPOPMaLNOHHON Be3onacHoCTY;

CNocoBHOCTU BLINOMHATL paboThbl MO aBTOMaTU3aLMM TEXHOMOMMYECKUX NPOLIECCOB 1 NMPOU3BOACTB, UX obecneveHnto
cpeAcTBaMuM aBTOMaTM3aLumMun U ynpaBneHnsi, FOTOBHOCTbLIO UCMOMb30BaTb COBPEMEHHbLIE METOAbI M CpeacTBa aBTOMaTU3aLmm,
KOHTPOIS, AMArHOCTUKK, UCTbITAHUIA U yNpaBNeHNsi NPoLecCamm, )KU3HEHHbIM LIMKITOM NPOAYKLMM N ee Ka4eCTBOM.

1.2 3apgauv AMcUUNNUHbI:

PaccmoTtpeTb TunoBble 3agavnM NpodeccuoHanbHOM OeATEeNbHOCTM B obnactsx pas3paboTkum u  akcnnyatauun
aBTOMAaTM3MpPOBAHHbLIX CUCTEM C MCMONb30BaHMEM COBPEMEHHbBIX WH(OPMALMOHHBLIX TEXHOMOrMM C yyeTom TpeboBaHui
MHdOpMaLMOHHOM 6Ge3onacHoCTY;

M3nouTb OCHOBHLIE MPUHLMIMbLI MOCTPOEHUS aBTOMaTUYECKUX CUCTEM PETNYNIMPOBAHUS U ynpaBneHus, TpeboBaHus K
npoueccam ynpasrneHus, Npobnembl aBTOMaTM3aumm NPOM3BOACTB, BO3MOXHbIE BapUaHTbl PELLEHWUIA, KPUTEPUM ONTUMU3ALNN;

MpeacrtaBuTb COBpEMEHHbIE METOAbl aHanv3a U CMHTE3a CUCTEM aBTOMAaTU3auUMKM TEXHONOMMYECKMX NPOLIECCOB C
MCNONb30BaHNEM KOMMbIOTEPHBLIX WH(POPMALMOHHbBIX TEXHONOMMA LNsi HAXOXOEHWs ONTU-MarnbHbIX PELleHUA B 3agadax
NPOEKTUPOBaHNS CPeaCcTB aBTOMaTM3aLUum;

PaccmoTpeTb OCHOBHOe coaepxaHue paboT Mo aBToMaTM3auMu TEXHONOrMYECKUX MpPOLEeCCOB, BKMHO-YaOLNX
GOpPMYINMPOBKY 3afayn CUMHTE3a UM YCIIOBUS €€ pELUEHMs, OMNUpalolleecsi Ha COBPEMEHHbIE METO-Obl W CpeacTBa
aBTOMaTM3auMy BbIYMCINEHUN, METOAblI ONTUMMU3ALUKN, MOLENMPOBAHMS U ONArHOCTUKU Ka-4ecTBa MPOLECCOB YMNpaBIieHUs U
BbINVCKaeMoWn NpoaVKUNMN.

1.3 TpeboBaHus Kk NpeaBapUTeNbLHON NOAroTOBKe 06yyatroLerocs:

MpeaBaputenbHas NoaAroToBKa npeanonaraeT co3gaHne OCHOBbI Ans (OPMUPOBAHUS KOMMETEHLMIA, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

MaTtematuka

MHopmaumoHHbIE TEXHOMOMMN

KOHCTPYKUMOHHBIE MaTepuarbl B CUCTEMax aBToMaT3aunm
TexHonornyeckme NpoLecchbl aBTOMaTU3NPOBaHHBLIX NMPOU3BOACTB

2 KOMMNETEHUMU OBYYAIOLLEIrOCA, dPOPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA AUCLUNNUHDbI

OMNK-13: CnocobeH NPUMEeHATb CTaHAAPTHbIe MeTOoAbl pacyeTa Npu NpPpoeKTupoBaHnn cuctem aBTomaTmusaumm
TeXHOJIOrm4YeCcKux npoLeccoB U Npon3BoACTB,;

3HaTb: OCHOBHble TUMbl CUCTEM aBTOMAaTMYECKOro ynpasneHua, ux matemMmatudyeckoe onuncaHne n OCHOBHble 3agaudn
ncecnenoBaHuda; CoBpeMeHHble MeTOAbl CUHTE3a OnTUMalibHbIX U adanTUBHbIX CUCTEM;

YmMeTb: ncnonb3oBatb MeTOAbl pacyeTa un unccnegosaHmsa CUCTeM aBTOMATUYECKOro ynpaBlieHUA Ha 6ase COBpeMeHHOVI
BblYNCIINTENBHON TEXHUKN U cpencTB aBToMaTu3aunm nccnegoBaHui.

Bnapetb: -meTogamu pac4yeTa NUHENHBIX U HENUHENHbIX CUCTeM ynpaBneHua; metogamMmm CuUHTe3a CUCTeM KOHTpOonA,
aBTOMaTU3aunmn n ynpaBsieHu4.

OrK-14: Cnoco6eH pa3spabaTbiBaTb anropuTMbl U KOMALIOTEPHbIE NPOrpaMMbI, TPUrogHbIe Al IPAKTUYECKOro
NpUMeHeHUsI.

3HaTb: anropmnTMbl 1 KOMNbOTEPHBbIE NporpamMmMbl AnA pacyeTta CUCTeM aBTOMaTUHECKOIro yrnpaBiieHNA
YMeTb: MCnonb3oBaThb anropmuTMbl U KOMNbOTEPHBbIE NporpamMmMbl AnA pacyeTta CUCTeM aBTOMaTU4YeCKOoro ynpasieHnsa

BnageTb: HaBblkamMW MPUMEHEHUst anroOpUTMOB M KOMMbIOTEPHBLIX MpOrpaMMm Afs pacyeta CUCTEM aBTOMAaTMYECKOro
ynpaeneHus

3 PE3YJIbTATbI OBYYEHUA NO ANCUUNNUHE

O |KoHTakTHas
< §]
o paboTa
5 NHHoBaL,
HanmeHoBaHuWe 1 cogepxaHue pasgenos, o E CP hOPMbI
TEM U YYEOHbIX 3aHATUI 23| nex Mp. (4achbl) 3aH2TVIl7I
(&)
O 2 [ (vackl) | (vacer)
4

Paspen 1. lluHenHble cuctemsl
aBTOMaTUYECKOro ynpaBreHus

Tema 1. MprHUMNBLI NOCTPOEHMUS CUCTEM
ynpaerneHus. CTaTudeckne wu acta-Tu4eckme 2 nn
CAP. lNMpumepsbl cuctem

Tema 2. OCHOBHbIE 311IEMEHTbI CUCTEM.
TpeboBaHus, NpeabsaBnsgemMble K npoLeccam 2
W CMCTEMAaM perynupoBaHus




Tema 3. Knaccudumkauusa cuctem
ynpaBneHus. [porpammel 1 anroputMmbl
ynpaBne-Hus

Pasgen 2. YpaBHeHVst anemMeHToB
aBTOMAaTUYECKNX CUCTEM

Tema 4. MaTemaTtnyeckme onmcaHus
3MIEMEHTOB CUCTEMbI C MOMOLLbIO AnddrepeH-
LmanbHbIX ypaBHEHUI

Tema 5. JIuHeapusaums HENUHENHbIX
YpaBHEHWI 31EMEHTOB cucTemM. Popmbl
3anuncu NIMHeapn30BaHHbIX YpaBHEHUN.

12

ra

Tema 6. JuHamun4yeckne 3BeHbs. BpemeHHble
M YaCTOTHbIE XapaKTEPUCTUKN

10

Paspen 3. OnucaHus cuctem
aBTOMAaTU4YECKOro ynpaereHns

10

Tema 7. lNepenaToyHble PyHKLMM CUCTEM
aBTOMaTU4YeCcKoro perynupoaHus. MNpe-
06pa3oBaHus CTPYKTYPHbIX CXEM. YpaBHEHUs
OBWKEHUS N OLLNOKK

Tema 8. YpaBHeHusa cocTtosiHuA. [NoHATMA
yNpaBrsieMoCcT! 1 HablA4aeMoCTn CUCTEM

10

Tema 9. Cuctembl ¢ 3anasgbiBaHNEM.
Mpumepbl cncteMm. MatemaTtmnyeckme mogenu.

10

Pasgen 4. KayecTBO NpoLeccoB ynpaBneHus.

10

Tema 10. YCTONYMBOCTb CUCTEM yNpaBneHus.
CBsi3b YCTONYMBOCTM C PACMOSNOXKE-HUEM
KOPHEeN XxapaKkTepnUCTUYECKOro ypaBHeH s

Tema 11. Kputepun yctonumsoctu. Obnactb
YyCTOMYMBOCTH

Tema 12. KopHeBble 1 YacTOTHbIE METOAbI
OL|EHKM KayecTBa NepexofHbIX NPoL,eccoB

Tema 13. TOYHOCTb perynmpoBaHus B
TMNOBLIX pexnmax. KoadduumneHTsbl olwmndok

UTtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum n npoMexyTodHas attectaums
(3auver)

92

Paspgen 5. CuHTE3 aBTOMaTU4YECKUX CUCTEM
yrnpaBreHus.

Tema 14. MeToabl cuHTe3a. KomnbloTepHble
CXeMbl peLleHns 3agayu, npoueaypbl
onTMMM3aunu.

MpakTnyeckoe 3aHsTHe - [locTpoeHne cxem
onTMMM3auuM B 3aade napaMeTpuyecKoro
CUHTe3a.

Tema 15. lNoBbiWeHWe kavyecTBa yrpaBneHus.
CUYHTE3 KOpPEKTMPYHIOLLMX YCTPONCTB C
nomotlbto JIAX.

MpakTuyeckoe 3aHsaTUE -

MocTtpoeHue xenaemoi JIAX. OnpegeneHve
YypaBHEHWNSI KOPPEKTMPYIOLLIETO drieMeHTa

38

nn

Paspgen 6. HenuHelHble cuctemsl
aBTOMaTUYECKOro yrnpaBsieHus

38

Tema 16. MaTtemaTtnyeckme moaenn CUCTEM C
HENMMHENHOCTAMM PENENHOrO THNa MU CyXoro
TpeHwus.

MpakTnyeckoe 3aHsATME - XapaKTepPUCTUKN
penenHbIX CUCTEM, ONMUCaHUSA YCITOBUN
paboThbl penenHbIX 9NEMEHTOB.

38

nn




Tema 17. MeToabl nccnenoBaHusi
YCTOMYMBOCTU N aBTOKONEGaHW B
HENMHENHbIX CUCTEMAX.

lMpakTnyeckoe 3aHATME - [[apMOHMYecKkas
NHeapu3aumst HENMMHENHOCTEN,
onpegernenunsa aBstTokonebaHnii 4acTOTHbIM
MeToaoM. [NprmeHeHue Kputepus
YCTOMYMBOCTMU.

Pasgen 7. OnTumanbHble aBToOMaTUYeCKMe
CUCTEMBI

Tema 18. MeTogbl onTMManbHOro
ynpasneHus.lpakTnyeckoe 3aHaTue -
OnTumusauus ynpasneHus obbektamum 2 2 40 un
npeacTaBnsieMbIMN MO3NLMOHHBIMM
3BEHbAMMU

Tema 19. AganTuBHbIE M SKCTpeMarnbHble
CUCTEMBI.

MpakTnyeckoe 3aHsTHe - [locTpoeHne cxem 46
afanTUBHbIX W SKCTPEeMasibHbIX  CUCTEM,
pa3paboTka anropuTMoB ynpaBrieHus.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 12 16 238

KoHcyrnbTaumm 1 npoMexyToyHas atTectaumst

(3aueT, Ok3ameH, KypcoBasi paboTa) 475 17,25

Bcero koHTakTHas pab6ora n CP no

OVCLMMNIIHE 45 347,25

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 LUenu u 3agaumn KypcoBou paboTtbl (npoekTa): KypcoBasi paboTa npegHasHayeHa ansi npuBMTUS CTyaeHTam
NpPaKkTUYECKNX HAaBbIKOB B peanu3aumm cnocobHOCTEN BbINOMHATE paboTel N0 aBTOMaTM3aLumM TEXHONMOrMYECKMX NPOLECCOB C
UCMONb30BaHNEM COBPEMEHHBIX METOAOB pacyeTa 1 € LUIMPOKUM NPUMEHEHUEM MHPOPMaLMOHHO-KOMMYHUKALIMOHHBIX
TEXHOMOrnM.

B npouecce BbInonHeHUst paboTbl CTYAEHT OOMKEH PeLUMTb CneayoLlmne OCHOBHbIE 3adauu:

BbINOMHUTL 0630p M NpeacTaBUTb A4S 06CYXAeHNS TeXHOMNOorMYeckne NpoLecchl B KOTOPbIX akTyanbHa Tema ero
KypcoBow paboTbl:

nNpeanoXxnTb CUCTEMY NS aBTOMaTU3aumnm 3aflaHHOro TEXHOMOMMYEeCcKoro npoLecca;

NCMonb3ysi COBPEMEHHbIE MH(POPMaLMOHHbIE TEXHOMOMMK, CMPaBOYHYHO NMMTEPATYpPy U pacyeTHble AaHHbIe, MoA006paTh
Ha aneMeHTbI ANns CUCTEMbl aBTOMaTM3aLuu;

COCTaBWTb MaTeMaTU4eCKy0 MOAENb CUCTEMBI;

NMPUMEHNTb COBPEMEHHbIE METOAbI CUHTE3a U aHanm3a, KOMMbTEPHbBIE TEXHONOMMW BbINONMHUTE MPOEKTUPOBaHWE
CcMCTeMbl aBToMaTusauuu;

BbINOMHUTbL MOAENMPOBaHNE NepexoaHbIX MPOLLECCOB, OLEHUTb KAa4eCTBO PerynMpoBaHus TEXHONMOMMYECKNX
napameTpoB.

4.2 TemaTtuka KypcoBou paboTbl (MpoekTa): B KypcoBOM NpoekTe BbINOMHAETCS pacyeT CUCTEMbI
aBTOMATMYECKOrO PerynmMpoBaHus OOHOTO U3 CrEeAYOLLNX TEXHONOTMYECKMX NapaMeTpOoB:

OaBneHus rasa B MTHEBMATUYECKON EMKOCTU:

TemnepaTtypbl B TEMOBOW EMKOCTU;

YPOBHS XXMAKOCTM B r’MOpPaBNYECKON EMKOCTMH;

KOHLIEHTpaLMM pacTBopa B MIOCOBKE MaTepmaribHOM MaluMHbI.

[ns npoekTMpoBaHus 3a4at0TCA MCXOOHbIE AaHHble



4.3 TpeboBaHMA K BbINONTHEHUIO U NPEACTABIIEHMIO Pe3yNbTaTOB KypCOBOM paboThl (NpoekTa):

PaboTa BbINonHseTca MHAMBUAyaneHo. Bpemsa Ha BeinonHeHne pabotbl 30 yac. B npouecce paboTbl HEOGX0AUMO
ncnonb3oBaTb MeToAMYeCckoe nocobre noa Ha3BaHneM "PacyeT guHaMuky cuctem ynpaeneHusa” aBTopbl nocobust: B.A. QHTUH,
A.A. KnkuH. Mocobue pas-meLleHo B aNeKTpoHHOW 6ubnuoTeke YHuBepcuTeTa. [epBblii, ynpoLLeH-HbIi pacyeT LenecoobpasHo
BbINOSMIHUTL MO YCEYEHHOW MaTemMaTU4eckon mogenun cucteMbl. OKOHYaTEmNbHbIA pacyeT CUCTEMbI BbINOMHUTL MO MOMHOMY
onucaHuto npouecca. [na noctpoeHnsa paboyert obnactn NpMMEHUTL KOMMNbIOTEPHBIE TEXHOMornn. B kayecTBe pesynbTaToB
CTYOEHT [OIDKEeH MpeacTaBuTb pac-YeTHble 3HayYeHWsl NapamMeTpoB 3fIEMEHTOB CUCTEMbI, 3NIEKTPOHHYHD CXEMY CUCTEMbI
ynpaeneHus, rpa-oukn KpmBbIX NepexodHbix npoueccoB. Bce npeacraBneHHble pe3ynbTatbl 0OPMASIOTCA B BUAe otyeTa u
OOSMKHbI ObITb 060CHOBaHbBI aBTOPOM.

Ob6beM oT4HeTa JOMMKEH copepxaTtb He 6onee 30 CTp. MALUMHOMMUCHOIO TEKCTa U UMETb criegytolmne obssaTenbHble

ANEeMEHTbI:

» BBOAHY0 YacTb, NOSICHAIOLLYIO aKTyanbHOCTb NPOEKTa ANns OTpacnu....
» 3agaHue Ha pa3paboTky TeMbl NpoekTa (paboThbl);

* Pa3paboTky CTPYKTYPHOWN CXEMbI CUCTEMbI PETYNIMPOBAHMS;

* YpaBHEHUSI aNEeMEHTOB CUCTEMBI;

* YpaBHeHNe cuctemsl;

* MeToa 1 anropuTMbI peLleHns 3a4adm CUHTE3a CUCTEMBI;

+ PagpaboTaHHble nporpamMmmHble NPOAYKTbI;

* 'padhrkn nepexofHbIX NPOLECCOB;

* DnekTpoHHas cxema pa3paboTaHHOV aBTOMAaTU4ECKON CUCTEMBI..

5. ®OH OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOMN ATTECTALIUMU

5.1 OnucaHue nokasarenemn, KputepuneB U CUCTeMbl OLleHUBaHUA pe3ynbTaToB 06yquml

5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHo4YHOro
lMoka3aTtenu oueHnBaHUs pe3ynbTaToB 0byveHus
KoMneTeHumnn cpencTtea
ManaraeT npuHUmMnbl NOCTPOEHMS CUCTEM YNpPaBMEeHUs, nepevmcnseT
OCHOBHbIE TUMbI CUCTEM aBTOMATUYECKOrO YNpaBeHus.
Bonpocbl gns ycTHOro
MprMeHsaeT coBpeMeHHbIE METOAbI AN MPOEKTUPOBAHUSA CUCTEM cobecenoBaHs
aBTOMAaTM3aLUN TEXHOMNOMMYECKNX NPOLIECCOB
OrK-13 [MpaKkTKo-OpNEHTUPOBAHHLIE
CocTaBnsieT ypaBHEHUS 3N1IEMEHTOB aBTOMAaTUYECKMUX CUCTEM
3agaHus
KypcoBas paboTta
PaspabatbiBaeT maTemaTnyeckne mogenn o6 beKToB U CUCTEM,
OopMUpPYET CTPYKTYPHbIE CXEMbI AN UCCINEA0BaHNSI CBOWCTB
paspabaTbiBaEMbIX aBTOMaTU4ECKNX CUCTEM
lMoBecTBYeT O CMHTE3E aBTOMATUYECKUX CUCTEM YNPaBMEHNSs], O
KOMMbIOTEPHbIX CXEMaXx peLLeHnst 3agaym, npoueaype ontTumMmusaumm.
Bonpocbl gns ycTHOro
CTpouT cxembl oNTUMMU3aLUM B 3agade napaMeTpuyecKkoro CMHTe3a cobecenoBaHs
PaspabatbiBaeT anroputMbl, conpsratowme TeopeTUYeCcKne Kputepum
OriK-14 [MpaKkTKo-OpNEHTUPOBAHHLIE

n MeTodbl pacyeTa rnokasartenewn ka4yecTBa C NnpoeKTnpyemMbiMn
MeXaHu3MamMum n cmctemamm aBtomaTm3alunn.

anMeHﬂeT M3BECTHbIE KOMMNbTEPHbIE TEXHONMOINMN Ona nccnegoBaHnA
nokasarterneu ka4yecTBa NPOEKTUpyemMbIX CUCTEM

3agaHus
KypcoBas paboTta

5.1.2 Cuctema u KpuTepum oLeHUBaHUSA

LWkana oueHnBaHuns

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMI

YcTHoe cobecenoBaHune

MucbmeHHasn paboTa

5 (oTnnyHO)

MonHbIN, ncdyepnbiBalOLWNA OTBET,
OEMOHCTPUpYoLWMIA rnybokoe NoHNMaHue
npegMeTa 1 LUMPOKYH 3pYANLNIO B
oueHuBaeMor obnactu. Kputnyeckuin, opu-
rMHanbHbIV NOAXOA K MaTepwuarny.

IMpu oLeHnBaHUM KypcoBOro npoekTta. CTyaeHT
rny6oko npopaGoTasn cocTosiHue pas-paboTok
no 3a4aHHOMY HarnpaBneHuIo.

C y4eTOM BOCMPUHSITOTO OMbITa NPeanoxXur
CBOE pELUEHNE C HEKOTOPOI HOBU3HOM,
JaloLlen onoNHUTENbHbIE NpenMyLLecTsa
paspabaTbiBaeMoi cMCTEME aBTOMAaTU3ALNMN.

Bce BOMPOCHI 3aAaHnA BbINOJTHEHbI . PaboTta
BbINOJIHEHA B TOYHOM COOTBETCTBUU C
pekomMmeHayeMbiMn MeTogaMu. OT4eT BbI-NOMHEH
rpamMmoTHO C O0CTAaTOYHbIM KOJTM4e-CTBOM
pac4yeTHOro n rpa(bmquKoro MaTte-puana.




4 (xopoLwuo)

OTBEeT NOMHbINA, OCHOBaAHHbIN Ha
npopaboTke Bcex 0bsi3aTenbHbIX
NCTOYHUKOB nHopmauun. Moaxoa k
MaTepuany oTBETCTBEHHbIN, HO
CTaHOapTHbIN.

Y4nTbIBAOTCA NPOMYCKM 3aHATUI U CO-
CTOSIHME KOHCMEeKTa no gucuunnmHe

Mpw oueHnBaHun Kypcosoro npoekTa. CTyaeHT
npopaGoTan cocTosiHe pa3paboTok No
3aaHHOMY HanpaBeHUIo.

C y4yeToM BOCMPUHSATOrO OnbiTa NPeaoXum
CcTaH4apTHOe pelueHue npu paspaboTke
cMCTEeMbl aBTOMaTU3aLMN.

Bce Bonpockl 3aaHns BbINOMHEHb! B
COOTBETCTBUM C METOAAMMU, PEKOMEHAYEMbIMU B
meToaudkax. OgHako B pacyeTax cogepxaTcs
HETOYHOCTW.

OTYeT BbINOSTHEH FPAaMOTHO C JOCTATOYHbIM
KOJIMYECTBOM PaCyETHOrO U

rpacduyeckoro Matepumana.

3 (yRoBNeTBOpUTENLHO)

OTBeT BOCNPON3BOAUT B OCHOBHOM TOSbKO
NEKUMOHHble MaTepuarnbl, 6e3
caMocTosiTeNbHOM paboThbl €
pekoMeHA0BaHHON NMTepaTypou.
[leMoHCTpUpyeT NOHMMaHWe NpegmMeTa B
uenom, 6e3 yrnybneHus B Aetanmu.
MpUCYTCTBYIOT CYLLECTBEHHbIE OLLUMOKN NN
npobenbl B 3HaHUSAX MO HEKOTOPbLIM TEMaM.
Y4nTbIBAOTCSA NPOMYCKM 3aHATUI U CO-
CTOSIHME KOHCMeKTa Nno AncuunnuHe

Mpw oueHnBaHUn Kypcosoro npoekTa. CTyaeHT
npopaGoTan cocTosiHe pa3paboTok No
3agaHHOMY HanpaBneHULo.

C y4yeToM BOCMPUHATOrO OMNbiTa NPeasoxKi
cTaHZapTHOe peLlueHue npu paspaboTke
CUCTEeMbl aBTOMaTU3aLMUN.

Bce Bonpochl 3aAaHns BbINOMHEHb! B
COOTBETCTBUM C PEKOMEHOYEMbBIMU METOANYKA-
My 1 MeTodamu . OgHako B pacyeTax
cofepXxaTtcsl 3HauUTemNbHble, HETOYHOCTH ,
BMUSIIOLLIME Ha pe3ynbTaT pacyeTa CUCTEMBI..
OTYeT BbINOMTHEH FPAaMOTHO C JOCTATOYHbIM
KOSIMYECTBOM PacHeTHOrO M rpacnveckoro
maTepuana

2 (HeygoBneTBOPUTENBHO)

HecnocobHOCTL OTBETUTL Ha BOMNPOC Aaxe
nocne HaBOAALLMX BOMPOCOB
aK3ameHaTopa. HesHaHve 3HauMTenbHON
YacTu NPUHLMNNANBHO BaXHbIX 3N1€EMEHTOB
OVCUMMIUHBI.

Mpw oueHnBaHuUn Kypcosoro npoekTa. CTyaeHT
HeOoCTaToOYHO NpopaboTan cocTos-Hue
pa3paboToK Mo 3agaHHOMY HanpaBneHuIo.
MpeOnoxun ctaHaapTHoe pelleHue npu
pa3paboTke CUCTEMbI aBTOMaTU3ALNM.

Bce Bonpockl 3a4aHns BbIMOMHEHbI He
NOJSIHOCTbI. PekomeHayeMble MeEToAMYKaMU
MeToabl MPUMEHEHbI C OLWIMBKaMu,. B pacyeTax
cofepxaTtcs 3HauUTeNbHble, HETOYHOCTH ,
BNUAIOLLIME Ha pe3ynbTaT pacyeTa CUCTEMBI..
OTYeT BbINOMHEH HEGPEXHO C oLIMGKaMK

3auTeHo

|-|pl/| OLIEHUBaHMWN 3HaHUN CemMecTpoBOro
mMaTtepuana no gucunninHe CTtyaeHT npoae
-MOHCTpuMpoBasn 3HaHue npegmMmeTa, BnonHe
OpUeHTUpyeTCcd No BCeM TeMaM npegmMmeta
1 cnocobeH nocrne Hel'lpOD,OJ'I)KVITeJ'IbHOVI
noAroToBKM NpoAEeMOHCTPUPOBATb
AOCTaTO4YHbl€ 3HaHUA Mo TeMe.
YyuTbiBaoTcA nponycku 3aHATUA U
COCTOSIHUE KOHCMNeEeKTa nekuui

He 3auteHo

Mpw oUEeHNBaHWUUN 3HAHWIH CEMECTPOBOIO
MOXXET OTBETUIT HU Ha OAUH BOMNpPOC,
XapaKkTepuaytoLmii obliee cogepxaHue
npeameTa. JleMOHCTpUpyeT HEMOHUMaHWe
NPUHLMNOB U  3aKOHOB, HA OCHOBE KOTOPbIX
chopMUpOBaHbI aBTOMaTMU3MPOBaHHbIE U1
aBTOMaTUYecKne CUCTEeMbI

5.2 TunoBble KOHTPONbHbIE 3a4aHUSA TN UHble MaTepuanbl, Heo6XxoAuMbIe ANsl OLeHKU 3HAaHUMN, YMEHUN,
HaBbIKOB U (UNN) oNbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB
Kypc 2
1 MpuHUKMNel NocTpoeHus cuctem ynpaenexus. OnpegenexHne CAP,
2 Crartunyeckne n actatndeckue CAP.
3 OCHOBHble 3N1eMEHTbI CUCTEM.
4 TpeboBaHus, NpeabsBnsieMble K MpoLeccam U CUCTEMaM pPerynmpoBaHust




5 Knaccudukaums cuctem ynpaBneHus
6 Mporpammbl 1 anropuTMbl ynpasnieHus
7 3aKoHbl Ansa cocTaBneHus onucaHmsa anemeHTos CAP.
8 JInHeapm3aunsa HENMHENHOrO oNMCcaHWs pasnoXeHnem B psag Tennopa.
9 dopMbI 3anncuK NMHeapn30BaHHbIX YPaBHEHW.
10 JInHeapusauma HENNMHENHOIO ypaBHEHUS EMKOCTMU.
11 YpaBHEHME EMKOCTU, Kak 0ObekTa yrpaBneHus.
12 NoHATWE 0 ANHaMUYECKOM 3BEHE.
13 Pa3buneHne CAP Ha 3BeHbS.
14 MepexogHas n BecoBas yHKUUN,
15 YacToTHble xapakTepucTuku. MeTtogpbl NonyyYeHns.
Kypc 3
16 MepenaTtoyHble dyHKuun CAP.
17 Mpeobpa3oBaHMs CTPYKTYPHBIX CXEM.
18 3aKkoHbI perynupoBaHus.
19 PacnonoxeHne KkopHe Ha KOMMIEKCHON NMOCKOCTW.
20 Anrebpanyeckue KpUTEPUM KayecTBa.
21 YacToTHbIE KPUTEPUU  YCTOMHYMBOCTMU.
22 KopHeBble nNokasaTenu kadecTsa.
23 3aBUCUMOCTb ObICTPOAENCTBUS CUCTEMBI OT KOI(PULMEHTOB XapaKTEPUCTUHECKOTO YPaBHEHMS.
24 MpumeHeHwne JIAX ans oueHKM yCTOMYMBOCTM CUCTEMBI.

5.2.2 TunoBble TeCTOBbIEe 3a4aHus

YKaxuTe aneMeHT, KOTOPOro HeT B COCTaBe perynsitopa npsmoro encTBUs:
a) O9nemeHT CpaBHeHus;

0) ycunuTtens;

B) perynvpylowun oprax;

r) um3amepuTens.

YKaxuTe 3akoH ynpaBneHusi, KOTOpbIA He MPUMEHSIETCS B CUCTEMaX aBTOMaTUYeCKOro perynmpoBaHus:
a) NPonopUMOHanbHbIN;

6) YTOYHEHHbIN;

B) [ — 3akoH.

Ykaxute xapaktepHoe cBoicTBO [1— 3akoHa perynupoBaHus:
a) ctatnyeckas owmbka Xct =0;
6) cTaTnyeckas owmnbka Xct >0;
B) cTatuyeckas owmbka Xct < 0.

YkaxuTe aneMeHT, KOTOPOro HET B COCTaBe perynstopa npsiMoro AencTeus:
a) 9feMeHT CpaBHEHMS;

6) ycunutens;

B) perynupyoLiuin oprax;

r) W3MepuTerb.

YKaXkuTe 3aKOH yrnpaBrieHusi, KOTOPbIN HE MPUMEHSIETCS B CUCTEMaxX aBTOMATMYECKOrO PEryIMpoBaHUS:
a) NponopuUNoHarbHbIN;

6) YTOUHEHHbIN;

B) [0 — 3aKoH.

Ykaxute xapaktepHoe cBOWCTBO [1— 3akoHa perynmpoBaHus:




a) ctatmyeckas owmbka Xct =0;
0) ctatudeckas owmnbka Xct >0;
B) cTaTnyeckas owmnbka Xct < 0.

YkaxuTe ypaBHeHve O1si UHTErpupyoLero 3BeHa:
a) (TP+1)XBbix= KXBX;

6) (TP+!)PXBbix= KXBX;

B) (TP+1)XBbix = KPXBX

Kakomy 3BeHy cooTBeTCTBYeT pasoBasi YacToTHasa xapaktepuctuka B Bug  W(w) = /2 — arctg( Tw ):
a) KonebartenbHoe 3BEHO;

0) onddepeHUMpyIoLLIEE 3BEHO;

B) MHTErpupytoLlee 3BeHO.

Kakomy 3BeHy COOTBETCTBYET nokasaTenb 3atyxaHns % =0:
a) KonebartenbHoe 3BeHO;

6) KOHCepBaTUBHOE 3BEHO;

B) AndepeHLmpyoLLee 3BEHO.

Kakomy 3BeHy COOTBETCTBYET YacTOTHasa xapaktepuctuka B Buge W(w) = T1/2 + arctg( Tw ).
a) HTerpupytoLLiee 3BeHO;
0) onddepeHuMpytoLLIEE 3BEHO.
B) anepmoaunyeckoe 3BeHO
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aA4aHNA (3aAayuu, KEUChbl)

1. [JaHo ypaBHeHuWe xapakTtepuctudeckoe cuctembl (a0p3+aip2+a2p+a3)x=0,
roe a0 =1, a1=4,a2=10, a3 =6, b=1. OnpegennTb yCTON4YMBOCTb CUCTEMbI.

2. [Inqa ypaBHeHusi cuctemsl ( p3+4p2+10p+6)y =g nocTpouTb kpuByto Muxannosa v OLEHUTb YCTONYMBOCTb
cuctembl. [JokasaTtb, YTO CMCTEMA HE MMEET pexuma aBTokonebaHuni.

3. ns ypaBHeHusa cuctemsbl ( p3+4p2+10p+6)y =g BbIMONHEHa UCXOAHasa Npeanochifika ANg NPUMEHEHUs
MeToAa ahPEeKTUBHLIX MONOCOB U Hynewn. TpebyeTca onpeaenvTs  GOpPMY 1 BpeMs MepexoaHoro npotecca.

4. Cnctema ynpaBrieHNst ONUCbIBAETCH ypaBHEHUAMMU:

dX1 /dt = X2 +f;

dX2 /dt = u-2X1 - 3X2;

u=g - X1 - 3f

roe g — ynpaensouiee Bo3genctene, X1 — BoIxogHou curHan, f— BoamylueHue.
Onpenenutb MHBAPMAHTHOCTb CUCTEMbI K BO3MYLLEHWIO.

5. OnpepennTb XxapakTepucTUYECKMIN NOSIMHOM CUCTEMbI
dx/dt =v;
dy/dt=-y - x.

5.3 MeToauyeckue Matepuansi, onpegensilolimne npoueaypbl oLleHUBaHUA 3HaHUW, YMEeHWUW, BrnafeHui (HaBbIKOB
1 (MNn) NpakTUYECKOro onbiTa AEATENIbHOCTH)

5.3.1 YcnoBus ponycka oby4aroLierocs K npoMexyTo4HoM aTTecTaumm U NopsiaoK NMKBMAALMA aKkaAeMM4ecKomn
3a0MKEeHHOCTH

lMpoBeaeHve NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHbLIM aktom CI6IYMTA
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4vatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauMu nNo AucumnsiMHe

YcTHas + NncbmeHHas KomMnbloTepHOE TECTUPOBaHUE NHas

5.3.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum nNo ANCLUUNIINHe
Bpemsa Ha nogrotosky K otBeTy 20 MUH.

6. YHEBHO-METOAU4YECKOE U UH®OPMALMOHHOE OBECNEYEHUE OUCLUUNIIUHDbI
6.1 YyebHasa nutepartypa

ABTOp 3arnasue | M3paTtenbcTBO | [oa nspaHna | Ccbinka

6.1.1 OcHoBHas yyebOHas nutepartypa




OHTUH B. A.

Teopus aBTOMaTN4eCKoro
ynpasneHus. JInHenHble

http://publish.sutd.ru/
tp_ext_inf_publish.ph

CUCTEMbl aBTOMaTMYECKOro Cle.: CNerymnTa 2013 p?id=1996
perynumpoBaHus
OHTUH B. A. Teopus aBTOMaATUYECKOrO http://publish.sutd.ru/
ynpasneHuns. YnpaxHeHus, cne.: cnierynt 2016 tp_ext_inf_publish.ph
3aga4n, TecTbl p?id=3465
Maexos, E. I, BbluncnurenbHble MalUnHbI, CaHkT-MNeTepbypr: CaHKT- http://www.iprbooksh
MBaHoB, B. 0., QHTUH, |cuctembl n cetn MeTepbyprekuii op.ru/102609.html
B. A. "
rocygapCTBEHHbIV 2017
yHUBEpCUTET
NPOMbILLUNEHHbIX
TEXHOMNOIrMN U gu3anHa
6.1.2 [lononHuTenbHaa y4yebHas nutepaTypa
OHTUH B.A. CuHTE3 M oNnTMMM3aums B c n 6vor- http://publish.sutd.ru/
3afa4yax NPOEeKTUPOBaHNSA a%%%f;ﬁf;. ypr- 2021 tp_ext_inf_publish.ph
cUcTeM ynpasrieHus A p?id=202172
OHTUH B. A. Teopus aBTOMaATUYECKOrO http://publish.sutd.ru/
ynpasneHusi. CUHTe3 cuctem tp_ext_inf_publish.ph
aBTOMaTU4eCKoro i p?id=2017702
perynnpoBaHus crne.: crierynrtn 2017

TEXHOJ10r'M4YeCKmnx npoLeccon

6.2 NepeyeHb NpocdheccruoHanbHbIX 6a3 AaHHbIX U MH(POPMaLIMOHHO-CNPaBOYHbIX CUCTEM
1. MHdopmMaumoHHas cuctema «EguHoe okHo gocTtyna k obpasoBaTtenbHbIM pecypcamy» [ONeKTPOHHbIA pecypc).

URL:http://window.edu.ru

2. OnekTpoHHO-6MbnuotevHasa cuctema «IPRbooks» [OnekTpoHHbIN pecypc]. — Pexum gocTyna:
http://www.iprbookshop.ru
3. OnekTpoHHasa bubnuoTteka y4ebHbix naganuin CNBrYNTLH. URL:http://publish.sutd/ru/

6.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

Microsoft Office Standart Russian Open No Level Academic
Microsoft Windows

Microsoft Windows Home Russian Open No Level Academic Legalization Get Genuine (GGK) + Microsoft
Windows Professional (Pro — npodeccrnonanbHas) Russian Upgrade Open No Level Academic

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

AyauTopus

OcHalleHune

KomnbloTepHbIn Knacc

MyanI/IMeLI,I/IVIHOG O60pyLI,OBaHVIe, KOMMNbKOTEpPHaA TEXHNUKA C BOSMOXXHOCTbIO MOAKIMHOYEeHNA K

cetn «IHTepHeT» 1 obecrneyeHnem gOCTyna B 3M1eKTPOHHYIO UHOPMaLMOHHO-

o6pasoBaTen bHYI Cpeay

JNekynoHHas
ayguTopus

MynbTumeauiiHoe o6opyaoBaHue, cneumanusnpoeaHHas mebenb, Aocka

YyeGHas ayautopus

Cneumnan n3npoBaHHas mebenb, gocka
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