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Paboyasa nporpamma gucuunnvHbl COCTaBneHa B COOTBETCTBMU C hefepanbHbiM rocyaapcTBeHHbIM 06pa3oBaTenbHbIM
CTaHgapToM BbicLLero obpa3oBaHusi no HanpasneHuto noarotosku 15.03.04 ABTomMaTn3aums TEXHOMOTMYECKMX NPOLECCOB
N NPOV3BOACTB, YTBEPXKAEHHBLIM Npuka3om MuHobpHayku Poccum ot 09.08.2021 r. Ne 730

CoctaButens (u):
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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb ancumnnuubl: CchopmmnpoBaTb KOMNETEHUMM obyyatollerocss B obnactv Teopum aBTOMaTUYECKOro
ynpaBreHus.

cnocobHocTM yyacTBoBaTb B paspaboTke 0O0O0OLEHHbIX BapUaHTOB pelueHus npobnem, CBA3aHHbLIX C
aBTOMaTM3auUMEN NPOU3BOACTB, BbIOOPE Ha OCHOBE aHanu3a BapvaHTOB ONTMMarbHOMO NPOrHO3MPOBaHMS NOCNEACTBUIA
peLLeHus;

CMOCOBHOCTU pellaTb CTaHOapTHbIE 3afayvn NpodecCcMoHanbHON AeATeNbHOCTM Ha OCHOBE UHGOPMa-LIMOHHON
n Gubnuorpadn4eckon KynbTypbl C NPUMEHEHNEM WHMOPMALMOHHO- KOMMYHUKALMOHHBLIX TEXHO-IOTMA U C Yy4eTOM
OCHOBHbIX TpeboBaHWi MIHHOPMAaLMOHHOM 6e30MacHOCTY;

CNOCOOHOCTM BbLIMOMHATL paboTbl MO aBTOMAaTM3aUMKM TEXHOMOMMYECKUX MNPOLIECCOB W MPOM3BOACTB, WX
obecneyeHnio cpeacTBaMu aBTOMaTM3aLMM W YNpaBIeHUs, TOTOBHOCTbI WCMONb30BaTb COBPEMEHHbIE Me-ToAbl U

cpeactBa aBToOMaTu3auMKn, KOHTPONA, AOWMArHOCTUKWU, MCMbITAHUN U ynpasrnieHna npoueccamu, XuM3-HEeHHbIM LUKITOM
npoaykumm n ee Ka4eCtBoM.

1.2 3apauvm gUCLUNIMUHLI:

PaccmoTtpeTb TMnoBble 3agadv npodeccuoHanbHoOW AeATenbHOCTU B obnacTtax pa3paboTku u akcnnyatauum
aBTOMaTU3UPOBaHHbIX CUCTEM C UCMOSIb30BAHMEM COBPEMEHHbIX MH(OPMALMOHHBIX TEXHOMOMMI C Yy4eTOM TpeboBaHwuii
NHopMaLMOHHO 6e30MacHOCTY;

MN3noxuTb OCHOBHblE MPUHUMMBI MOCTPOEHUS aBTOMaTUYECKMX CUCTEM PErynMpoBaHuWs W ynpaBreHus,
TpeboBaHMA K npoueccam ynpasreHusl, npobrnembl aBTomMaTM3auMn MNPOM3BOACTB, BO3MOXHbIE BapuaHTbl peLLueHun,
KpUTEPMU ONTUMUIALINN;

npeJJ,CTaBVITb coBpeMeHHble MeToadbl aHann3a n CMHTe3a CUCTeM aBToOMaTU3aunn TeXHOINOrM4eCcKmnx npoueccos
C MCMOMb30BaHNMEM KOMMbIOTEPHbIX MHGOPMALMOHHBIX TEXHOMOMMIA AN HAaXOXAEHMS ONTMManbHbIX PeLleHnin B 3aaadax
NpoeKkTnpoBaHNA CcpeacTB aBTOMaTU3aUnN,

PaccMoTpeTb OCHOBHOE coaepaHue paboT No aBToMaTM3auuyM TEXHONOrMYECKMX MPOLIECCOB, BKIHO-YaOLMX
OPMYNMPOBKY 3afauM CUHTE3a U YCNOBUS €€ pPeLleHus, Oonupalolleecss Ha COBpPEeMEeHHble MeTodbl U cpeacTea

aBTOMaTM3aLMK BbIYMCIIEHUI, METOALI ONTUMU3aLMMW, MOLENVPOBAHNUS N ANArHOCTUKUN Ka-4eCcTBa NpPOoLLEeCCoB yrpaBneHust
W BbINyCcKaeMol NpoayKuum. . .

1.3 TpeboBaHuMA K NnpegBapuTeribHOM NOATOTOBKE 00y4aloLerocs:

I"Ipep,BapMTeanaﬂ noAroToBKa npepgnonaraet co3gaHne oCHOBbI ANA (*)OpMI/IpOBaHI/IFl KoMneTeHUUN, YKa3aHHbIX
B M. 2, npun n3yv4eHnmn oQucunniinH:

MaTtemaTuka

MporpammupoBaHue 1 anropuTMusaums
MHdopmaumoHHbIe TEXHOMOMMK
TexHonornyeckue npoueccbl aBTOMaTU3NPOBaHHbLIX MPOU3BOACTB

2 KOMNETEHUMN OBYYAIOLWEIOCs, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OUCLIUMNITUHBI

OlMK-13: CnocobeH NpUMEHATbL CTaHJapPTHbIE MeTOAbI pacyeTa Npy NPOEKTUPOBAHMM CUCTEM aBTOMaTU3aLum
TeXHONOrnYecK1MX NpoLeccoB U NPOU3BOACTB;

3HaTb: OCHOBHblE TUMblI CUCTEM aBTOMATUYECKOTO ynpasneHua, nx maremMatunyeckoe onmcaHme n OCHOBHble 3ajayvun
nccrnegoBaHund; coBpeéMeHHble MeToObl CUHTE3a ONTUMalibHbIX U adanTUBHLIX CUCTEM;

YMeTb: ncnonb3oBatb MeTOAbI pac4yeTa 1 nccnegoBaHuAa CMCTeM aBTOMaTUYECKOro ynpasrieHna Ha 6ase COBpeMeHHOI\/’I
BbIYUCITNTENBHOW TEXHUKA U cpeacTB aBToMmaTusayunum MCCIeA0BaHUMN.

Bnapetb: meTogamu pac4yeTa TNIUHENHBIX U HENMMHEWHbIX CUCTEM ynpaslneHuna,; MmetogdamMmn CcuHTe3a CUCTeM KOHTpOonA,
aBToMaTulauumn un ynpasieHus.

OrMK-14: Cnoco6eH paspabaTbiBaTb anropuTMbl U KOMNbLIOTEPHLIE MPOrpaMMbl, MPUroaHbLIe ANs NPaKTUYECKOro
NpUMEHEHUS.

3HaTtb: anropuTMmbl U KOMMbIOTEPHbIE NPOrpamMmmMbl AnA pacyHeTa CUCTEM aBTOMaTUYECKOro ynpaBrieHUsA.
YMeTb: ncnonbL3oBaTtb anropmnTMbl N KOMMNbKOTEPHbIE NporpamMmMbl Ana pacydeTa CUCTEeM aBTOMaTU4eCKOoro ynpasneHua

BnageTb: HaBblkaMU NMPUMEHEHWUS anropuTMOB M KOMIMbIOTEPHbLIX MporpaMM Ans pacyeTa CUMCTEM aBTOMAaTUYECKOro
ynpasneHvsi

3 PE3YJNIbTATbI OBYYEHUA NO AUCLUUNNUHE

O |KoHTakTHas
< |paboTta
o
5 WHHoBaL, dopma
HaumeHoBaHue u cogepxaHue pasgenos, | § ® CP
9 2c dopmbI TekyLlero
TeM U y4eOBHbIX 3aHATUN s d Nek. Mp. (vachbt) .
3G e 3aHATMA | KOHTpOns
o (vacol) | (vachbl)
=
Paspgen 1. JlnHenHblE CUCTEMBI 3 o
aBTOMAaTUYECKOrO yrnpaBieHus




Tema 1. TpuHUUNBI NOCTPOEHMS CUCTEM
yrpaBneHus. Cratnyeckue n
actatudeckme CAP. MNMpumepbl cuctem
lMpakTnyeckoe 3aHATME - MonyyeHune
YPaBHEHUWN 3N1IEMEHTOB CUCTEM.

Tema 2. OCHOBHble 3NEMEHTbl CUCTEM.
TpeboBaHus, npegbsiBnsemMble K
npoueccam 1 cucTemMam peryrimpoBaHuns .
lMpakTuyeckoe 3aHATME - JlMHeapwu3sauus
HeNMHENHbIX ypaBHEHNN 00bekToB
aBTOMaTU3aUUN.

Tema 3. Knaccudmkaums cucTem
ynpaenenus. [llporpamMmbl U anropuTMbl
yrnpaeneHus

MpakTnyeckoe 3aHATUE -
3aKOHbI yrpaBneHnst

JInHenHbIe

16,75

ra

Pasgen 2. YpaBHEHNST  9NEMEHTOB
aBTOMaTUYECKUX CUCTEM

Tema 4. MaremaTtuyeckne onucaHus
3NEeMEHTOB CUCTEMBI c NMOMOLLbIO
onddepeHumanbHbIX ypaBHEHUN.
MMpakTnyeckoe 3aHATME - Mony4yeHune
onncaHumn OOBbEKTOB  ynpaBrneHus wu
3N1EMEHTOB perynsitopa.

10

Tema 5. JlnHeapusaumss HenMHENHbIX
YpaBHEHUN 3nemMeHToB cucteM. Popmbl
3anucu NiMHeapu3oBaHHbIX YpaBHEHUN.
lMpakTnyeckoe 3aHATME - JlMHeapwu3sauus
HEeNMUHEeNHbIX onncaHumn 00bekToB
ynpaBneHus.

10

ra

Tema 6. OnHamunyeckne 3BEHbS.
BpeMeHHbIe 1 YacTOTHbIE XapakTePUCTUKN.
lMpakTnyeckoe 3aHATUE - Mony4yenune
ONMCaHWN  BPEMEHHbIX W YaCTOTHbIX
XapaKTepUCTuK.

WUtoro B cemecTpe (Ha kypce anga 3A0)

17

56,75

KoHcynbTauum n npomexyTrodHas
atTectauusa (3aver)

Paspen 3. Onucanus cucTem
aBTOMATUYECKOro ynpaBneHus

Tema 7. lNepepaToydHble OYHKLUU CUCTEM
aBToMaTmyeckoro perynupoBaHus. [pe-
obpa3zoBaHus CTPYKTYPHbIX CcXeM.
YpaBHeHus OBVXEHUS " omnoKuN.
MpakTnyeckoe  3aHATME MonyyeHue
nepefatoyHblXx  (OYHKUUMA W ypaBHEHWUN
CUCTEMBI.

5,75

Tema 8. YpaBHeHusa coctosiHus. MNoHaTnA
ynpaBnsemMocTv 1 Habn4aemMoCTH CUCTEM.
lMpakTnyeckoe 3aHATHE - YpaBHeHus
COCTOSIHUA, MaTpuLibl KOIPPULIMEHTOB.

10

ra

Tema 9. Cuctemsl ¢ 3anasgbiBaHmeM. [Npumepbl
cucTem. MartemaTtnyeckue Moaenw.
MpakTuyeckoe 3aHaTMe - OnucaHue cuctem ¢
3anasgbiBaHMeM. AHanms3 ycTom4mMBoCTU.

Pasgen 4. KayecTtBo npoLieccoB ynpaBneHus

Tema 10. YCTONYMBOCTb CUCTEM YNpaBrieHUS.
CBA3b  YCTOMYMBOCTM C  pacrofioXeHuem
KOpHEN XapaKTepUCTUYECKOro ypaBHEHUS.

Tema 11. Kputepun yctonumsoctu. Obnactb
YCTONYMBOCTU. MpakTuyeckoe 3aHATHe.
lMocTpoeHme obracTy yCTOMYMBOCTHU. P

10

10

10

ra




Tema 12. KopHeBble M 4acTOTHble METOAbI
OLEHKM Ka4yecTBa MNepexodHblX MpOoLEeCCOoB.
MpakTnyeckoe 3aHaTHEe - Pacuert
nokasarenemn KayecTBa nepexoaHbIxX
NpOLIECCOB.

Tema 13. TOYHOCTb perynupoBaHus B TUMOBbIX
pexxmmax. KoadhpuumneHThbl OLUNBOK.
Mpaktnyeckoe 3aHATME - OueHKka TOYHOCTU
CUCTEM B TUMOBLIX PEXMMaXxX

10

ra

Pasgen 5. CuHTe3 aBTOMaTM4YECKUX CUCTEM
ynpaBneHusi

10

Tema 14. MeTtoabl cuHTe3a. KomnbloTepHble
CXeMbl peLueHus 3agauu, npoueaypsbl
ontummusauun. [pakTuyeckoe 3aHATME -
lMocTpoeHMe cxem oNTMMM3aALMM B 3ajade
napaMmeTprU4ecKoro CUHTe3a.

Tema 15. lNoBbiWweHWe kavecTBa ynpasneHus.
CvHTE3  KOpPEeKTUpYHLMX  YCTPOWCTB  C
nomoubto JIAX. MNpakTnyeckoe 3aHaTHE -
MoctpoeHne xenaemon JIAX. OnpepeneHue
ypaBHEHUS KOPPEKTMPYIOLLErO feMeHTa.

WUtoro B cemecTpe (Ha kypce ansa 3A0)

ra

KoHcynbTauum 1 npoMexyToyHasa atrectaums
(3auver)

75,75

Paspen 6. HenuHenHble CUCTEMBbI
aBTOMAaTNYECKOro yrnpaBfeHus

Tema 16. MaTemaTuyeckme mMogenu CUCTEM C
HENMUHEWHOCTSIMU PENENHOro Tuna M Cyxoro
TpeHus. MpakTnyeckoe 3aHATHE -
XapaKkTepuCTUKN pernenHbiX CUCTEM, ONUCaHUs
YCNoOBUIN paboTbl peneriHbIX 3NIEMEHTOB.

Tema 17. MeToapl ncenegoBaHms
YCTOMYMBOCTU M aBTOKONEHaHN B HENTMHENHBIX
cucTemax. lNpakTnyeckoe  3aHATHE -
MapmMoHunyeckas NUHeapu3aums
HenuHenHocTen, onpeaeneHus
aBToOKoneobaHumn YacTOTHbIM  METOAOM.
[NpyuMeHeHne KpuTepmns YCTONYMBOCTM.

10

12

Pasgen 7. OnTtumanbHble aBToOMaTUdeckue
CUCTEMbI

10

14

ra

Tema 18. MeToabl onTumarnbHOro
ynpaBneHusi.  lpakTudeckoe  3aHATME -
OonTumusaums ynpasneHuns obbekTamu
npeacTaBnseMbiMy MO3ULIMOHHBIMU 3BEHBSIMU.

22

Tema 19. AganTuBHblE M 3KCTpeManbHble
CUCTEMBI. MpakTuyeckoe  3aHATUE -
MocTpoeHune CXem afanTUBHbIX "
3KCTpeManbHbIX cuctem, paspaboTka
anropuTMOB YNpaBrEHUs.

Utoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauuun n npoMexyToyvHas
aTTecTtauusa (Ok3ameH, KypcoBas paboTta)

10

16

ra

17

34

64

4,5

24,5

Bcero koHTakTHasa pa6orta u CP no
AVCLUMUNNnHe

175

221

4 KYPCOBOE NPOEKTUPOBAHUE




4.1 Uenn n 3apaum kypcoBon paboTbi (NnpoekTa): KypcoBas paboTta npegHasHadeHa anst npuBuTUS
CTYAEHTaM NpPaKTUYEeCKNX HaBLIKOB B peanusauum cnocobHOCTEN BbINOMHATL paboTkl N0 aBToMaTusauum
TEXHOMOMMYEeCKMX NPOLLECCOB C UCMOSb30BAaHNEM COBPEMEHHbIX METOAOB pacyeTa U C LUMPOKUM NPUMEHEHNEM
NH(OPMaLNOHHO-KOMMYHUKALMOHHBLIX TEXHOSOMMIA.

B npouecce BbiNonHeHNs paboTbl CTYAEHT OOJMKEH PELUNTL CreayoLmne OCHOBHbIE 3a4auu:

BbINOMHUTL 0030p U NPeACTaBUTb Anst 06CyXOeHUs TEXHONOMMYeCKMe NPoLLeCcChl B KOTOPLIX akTyarnibHa Tema
ero Kypcosou paboThl;

npeanoXnTb CUCTEMY AN aBTOMaTM3aLUMM 3a4aHHOro TEXHONOrMYEeCKOro nNpoLecca;

MCMNOnb3ysi COBPEMEHHbIE MHOPMALIMOHHBIE TEXHOMOMMM, CNIPaBOYHYIO NIUTEPATYPY U pacyeTHbIE AaHHbIE,
nogobpaTb Ha anNeMeHTbl AN CUCTEMbI aBTOMaTU3auuu;

COCTaBUTb MaTeMaTUYECKYD MOAESb CUCTEMbI;

NPYMEHUTb COBPEMEHHbIE METOAbI CUHTE3a N aHanNn3a, KOMMNbITEPHbIE TEXHOOMMM BbINOMHUTL
NPOEKTUPOBAHUE CUCTEMbI aBTOMATH3aLMMK;

BbINONIHUTL MOAENUPOBaHUE NEPEXOAHbIX NPOLIECCOB, OLEHNUTL KAYECTBO PErynMpoBaHNst TEXHOMO-TUYECKMX
napameTpoB.

4.2 TemaTmka KypcoBoun paboTbl (NnpoekTa): B KypcoBOM npoekTe BbINOMHAETCS pacyeT CUCTeMbI
aBTOMATUYECKOrO PEryNIMPOBaHUS OOHOIO U3 CrieayoLmnX TEXHOOMMYECKUX NapaMeTpoB:

AaBreHusl rasa B NHEBMaTUYECKON EMKOCTU:

TemnepaTyphbl B TEMNMOBON EMKOCTH;

YPOBHS XMAKOCTU B r’MAPaBINYECKON EMKOCTH;

KOHLEHTpaLuMK pacTBopa B MMOCOBKE MaTepuanbHOM MalUWHBI.

[ns npoeKkTMpoBaHUA 3a4alTcs UCXOAHbIE AaHHble

4.3 TpeboBaHUs K BbINOMIHEHUIO U NPeACTaBIIEHUIO pe3ysibTaTOB KypCcOBOW paboThl (NpoekTa):

Pabota BbinonHaeTcss uHaMBMAyanbHO. Bpemsi Ha BbinonHeHwe pabotel 30 yac. B npouecce paboThbl
Heobxooumo ucnonb3oBatb y4ebHoe nocobue ¢ HasBaHueMm "CuMHTE3 M ONTUMM3aUUs B 3afdadax NpPOeKTMPOBaHMUSA
CUCTEM ynpaBneHus" n MeToanyeckne ykazaHus nog HassaHvem Teopusi aBToMaTnyeckoro ynpaeneHusi. CUHTE3 cuctem
aBTOMATUYECKOrO PerynnpoBaHust TEXHOMOMMYECKMX NpoLeccoB”

MepBhbIN, yNpoLLeH-HbI pacyeT LienecoobpasHo BbINOMHUTL MO YCEYEHHOW MaTeMaTUYeCcKo MoOAENu CUCTEMBI.
OKoH4YaTenNbHbIN pacyeT CUCTEMBI BbIMONHUTL MO MNOSIHOMY OMMCaHUIO NpoLecca.

[ns noctpoeHns paboyen obnact n nepexofHoOro npouecca NPUMEHUTb KOMIMbIOTEPHbBIE TEXHOMOTUN.

B kayecTBe pes3ynbTaTtoB NpeAcTaBUTb pac-yYeTHble 3HAYEeHWs MapameTpoB JNEMEHTOB  CUCTEMbI,
NPUHLMMNUAMNBHYI0 3MEKTPOHHYID CXeMy CUCTEMbI YMpaBreHusl, rpaduku KpuBbIX MNepexodHbIXx npoueccoB. Bce
npeacTaBreHHble pe3ynbTaTbl 0OPMIISIOTCA B BUAE OTYETA M JOIMKHBI ObITb 000CHOBaHLI aBTOPOM.

Ob6bem oT4yeTa [OMKeH codepxaTb He Oonee 20 CTp. MAaLIMHOMWCHOIO TEKCTa W UMETb crnedywolue
06s3aTenbHble 3NEMEHTHI:

» BBOOHYI YacTb, NOSICHSAIOLLYIO aKTyanbHOCTb NPOEKTa A5l OTPachum. ...

» 3agaHune Ha pa3paboTky TeMbl NpoekTa (paboThbl);

 Pa3paboTky CTPYKTYPHOW CXeMbl CUCTEMbI PErynMpoBaHusi;

* IMHamMn4eckyo Modenb CUCTEMbI;

» MeToa 1 anropuTMbl peLleHust 3a1a4m CUHTEe3a CUCTEMBI;

» PaspaboTaHHble nporpamMMHbIe NMPOAYKTbI;

* [pachmkm nepexogHbIX NPOLLECCOB;

» ONeKTpoHHasi cxema CUCTEMBI..

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEQEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasarteneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUSA pe3yribTaToB O6y4yeHus
5.1.1 NMoka3aTenun oueHUBaHUA

Kon HanmeHoBaHWe oLeHOYHOro
MokasaTenu oueHMBaHWA pe3ynbTaToB 0byyeHus
KOMMNEeTEHUUN cpencrea
Manaraet npvHUMNbl NOCTPOEHUA CUCTEM YNpaBrfieHus, nepeyvncnsieT
OCHOBHbI€ TUMbl CUCTEM aBTOMATMYECKOro ynpasreHus.
Bonpocbl ans YCTHOro
MpUMeHsieT COBpEMEHHble MeToAbl Ans NpOoeKkTMpoBaHus cucTem|cobecenoBaHms
OriK-13 aBTOMaTU3aLMM TEXHOMOMMYECKMX NPOLIECCOB lNpakT1Ko-opneHTUpoBaHHbIe
CocTtaBnseT ypaBHEHWsI 3fieMEHTOB aBTOMaTUYECKUX CUCTEM 3ajaHuns
KypcoBasi paboTta
PaspabaTtbiBaeT MartemaTudeckme wmopenn OOBLEKTOB U  CUCTEM,
dopmMupyeT CTPYKTYpHble CXeMbl ANd UCCreaoBaHUMs CBOWCTB
pa3pabaTbiBaeMblX aBTOMATUYECKUX CUCTEM




anropmuTmsbl,
MeToAbl pacyeTa

conpsratowue
nokasarenen

PaspabaTbiBaeT
Kputepum 1

OrK-14

rlpVIMeHFIeT N3BECTHbIE KOMMNbOTEPHbIE

HOBeCTByeT O CUHTe3e aBTOMaATU4YEeCKUX CUcTtem ynpaslieHuda, O
KOMMbKTEPHbIX CXeMaXx peleHna 3agadun, npouenype ontmMmmnsauymn.

CTpOVIT CXeMbl onTMuMn3aunm B 3agadve napameTpmn4eckoro CMHTe3a

npoekTnpyembiMmn MexaHmamamm n cuctemamm asTtomMmaTtusauui.

TexXHonorum
nccnenoBaHUs nokasaTtenen kadecTea NPOEKTUpPpyeMbIX CUCTEM

Bonpocsl ans YCTHOrO

cobecenoBaHus
TeopeTuyeckmne

MpaKTUKO-OpUEHTUPOBaHHbIE
KayecTBa c

3apaHus

KypcoBas paboTta

ans

5.1.2 Cuctema un KpMTEepUM OLLleHMBaHUA

Kputepuun oueHnBaHns cpopMMpOBaHHOCTU KOMMETEHLNIA

LLikana oueHnBaHuA
YcTHOe cobecenoBaHune

MncbmeHHas paboTta

MonHbIn, ncyepnbiBaoLLmin OTBET,
OEMOHCTpUpYOLWLMI rNyboKoe NoHWMaHue
npeamMeTa U LUMPOKYKD 3pyguuuio B
oueHumBaemon obnactn. Kputudeckuin,
OpW- rTMHanbHbIVA NOAXOA K MaTepuarny.

5 (oTnnyHo)

Mpn oueHnBaHMM KypcoBoro npoekta. CTyaeHT
rnyboko npopaboTtan cocTosHWe pas-paboTok
no 3aaHHOMY HanpaBeHMto.

C y4yeTOM BOCMPUHSITOFO OMbITa NPEANOXUI
CBOe peLlleHune C HEKOTOpOW HOBU3HOW,
Jawollenn  OononHuWTeNbHble  NpenMyliecTsa
pa3pabaTbiBaeMol cucteMe aBToMaTu3auum.
Bce Bonpockl 3agaHus BbiMnonHeHbl . Pabota
BbIMOfIHEHA B  TOYHOM COOTBETCTBUM C
pekomeHayeMbIMn MeToaamMm. OtyeTt
Bbl-NOJTHEH rpamoTHO C  [A0CTaToOYHbIM
KONMMYeCTBOM pacyeTHOro U  rpadmyeckoro
MaTe-puana.

OtBet NOSHbIN, OCHOBaHHbIN Ha
npopaboTke BCEX o6a3aTenbHbIX
WUCTOYHUKOB WHopmaumn. [llogxod kK
4 (xopoLuo) mMaTepuany OTBETCTBEHHbIMN, HO

CTaHOapTHbIN.
YunTblBalOTCSA MNPONYCKU 3aHATUA WU CO-
CTOSIHWE KOHCMNeKTa No AncumnnmHe

Mpwn ouennBaHumn Kypcosoro npoekta. CTygeHT
npopaboTtan  cocTosiHMe  pas3paboTok  no
3aJaHHOMY HanpaBmeHUIO.

C y4yeTOM BOCMPUHATOrO OMbITa NPEANOXUN

CTaHOapTHOe  pelleHWe npu  paspaboTke
CMCTEMbI aBTOMaTU3aLUN.

Bce Bompocbl 3agaHMs  BLIMOMHEHbl B
COOTBETCTBUU c peKkomMeHayeMbIMM

MeToauykamMM U MeTogamm
pacyeTax coaepXaTca HETOYHOCTU.
OTYyeT BLINOMHEH FPAMOTHO C [AOCTATOYHbLIM
KONMMYECTBOM PacYeTHOTr0 U  rpaduyeckoro
maTepuana.

OpHako B

OTBET BOCNPOU3BOANT B OCHOBHOM TOJbKO
NEeKUNOHHbIEe mMaTepuansl, 6e3
CaMOCTOSATENBbHON paboThl c
pekoMeH40BaHHON nuTepaTypow.
[eMoHCTpupyeT noHumaHve npegmeTa B
uenom, ©6e3 yrnybnenns B geTanw.
MpUCYTCTBYIOT  CYLLUECTBEHHbIE  OLUNOKM
unn nNpobenbl B 3HAHWSIX MO HEKOTOPbIM
Temam.

YunTbiBalOTCA MNPONYCKN 3aHATUA U CO-
CTOSIHME KOHCMeKTa No AUCUMNINHe

3 (yooBneTBoOpUTENbLHO)

Mpu oueHunBanum Kypcosoro npoekta. CTygeHT
npopaboTtan  cocTosHWe  pa3paboTok Mo
3aflaHHOMY HanpasSieHNto.

C y4yeTOM BOCMPUHATOrO OMblTa NPEAnOXuUn

cTaHOapTHoe  pelleHMe npu  paspaboTke
CUCTEMbI aBTOMAaTM3aLMN.
Bce BOMPOCHI 3adaHuns BbINOJTHEHbI B

COOTBETCTBUN C PEKOMEHOYEMbIMU METOOMNYKA-
Mn n wmetogamm . OgHako B pacyeTtax Cco-
Jepxarcsl 3HaumTenbHble, HETOYHOCTH ,

BNUSIOLLME Ha pe3ynbTaT pacyeTta CUCTEeMbI..
OT4yeT BbINOMNHEH rpamoTHO C A0CTaTO4YHbIM
KOMMYECTBOM PacyeTHOro U rpadmyeckoro
maTepuana




2 (HeyaoBnMETBOPUTENBLHO)

HecnocobHoCTb OTBETUTL Ha BONPOC Aaxe
nocne HaBOASALLMX BOMPOCOB
aK3aMeHaTopa. HesHaHue 3HaYUTEnbHOW
YacTW NPUHLMNMANBHO BaXHbIX 3MTEMEHTOB
ANCLUMNIIUHBI.

Mpu oueHunsaHum Kypcosoro npoekta. CTyaeHT
HeoCTaTo4YHO npopaboTan COCTOsIHUE
pa3paboTok MO 3agaHHOMY HarnpasfieHUIo.

Mpegnoxun cTaHgapTHoe  pelleHne  npu
pa3paboTke cucTemMbl aBTOMaTU3aLMM.
Bce Bonpocbl 3agaHusi  BbIMOMHEHbI  He

nonHocTblo. PekomeHaoyemble MeToAMYKaMM
meToapl npUMeHeHbl C owwnbkamu,. B
pacyeTax cogepxarcs 3HaunUTEnNbHbIE,
HETOYHOCTH , BNUSIIOLLME Ha pe3ynbTaT pacyeTa
CUCTEMBI..

OT4eT BbINOMHEH HEBPEXKHO C OLLIMBKamMuU.

3ayTeHo

Mpn oueHuBaHWN 3HAHWA CEMECTPOBOrO
MaTepuana no gucuunimnHe CtygeHT npoae
-MOHCTpMpOBan 3HaHue npeameTta, BnonHe
OpuUeHTUpyeTca No BCceM TemMaM npegmeTta
n crnocobeH nocne HenpoaoSKUTENBHON
NoAroToBKM NPOAEMOHCTPMPOBATb
AOoCTaTO4Hble 3HaHNA no TemMe.
YuntblBalOTCA  NPOMYCKM  3aHATUA  1”
COCTOSIHWE KOHCMEeKTa NeKunn.

He 3ayTteHo

Mpn oueHMBaHUM 3HaHUN CEeMecTpPoBOro
mMatepuana no OUCUMMAWHE CTYyAEeHT He
MOXeT OoTBeTunn HWU Ha OAUH BOMpPOC,
Xxapaktepuayowmn oblee cogepxaHue
npegmeta. [eMOHCTpMpPYEeT HEMOHMMaHue
NPUHUMNOB U 3aKOHOB, Ha OCHOBe
KOTOPbIX

copMuMpoBaHbl aBTOMAaTU3NPOBAHHbIE U
aBTomMaTn4eckme CUCcTemMbl

5.2 TunoBble KOHTPOMNbHbIE 3a4aHUs UMW UHble MaTepuanbl, Heo6xoAUMbIE ANt OLeHKWU 3HaHUIA, YMEHUH,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 NepeyeHb KOHTPOSNbHbIX BONPOCOB

Ne n/n | PopMynmnpoBKY BONPOCOB

Cemectp 3

1 MpuHUMNbI NOCTpoeHUs cuctem ynpaeneHus. OnpegenexHve CAP,

2 MpuHUMNbI NOCTpoeHUs cuctem ynpaeneHus. Onpegenerve CAP,

3 Cratnyeckue n actatudeckne CAP.

4 OCHOBHbIE 3M1EMEHTbLI CUCTEM.

5 TpeboBaHusi, NpeabsBNseMbIe K MPOLLECCaM U CUCTEMaM PerynMpoBaHus

6 Knaccudukaumusa cuctem ynpasneHus

7 Mporpammbl 1 anropuTMbl ynpasnieHns

8 3aKoHbl ANnd cocTaBneHus onucaHus anemeHToB CAP.

9 JInHeapusaumna HENUHENHOTO oNMcaHus pasnoxeHuem B psaa Tennopa.

10 DopMbI 3an1cK NIMHeap30BaHHbIX YPaBHEHWM.

11 JInHeapunsauma HENNMHENHOMO ypaBHEHUSA EMKOCTH.

12 YpaBHeHMe eMKOCTU, Kak 0bbekTa ynpaBneHus.

13 [NoHATWE 0 ANHAMUYECKOM 3BEHE.

14 Pas3bueHne CAP Ha 3BeHbSI.

15 MepexonHasa n BecoBas hyHKUUM,

16 YacToTHble xapakTepucTukn. MeToabl NonyyYeHus.
Cemectp 4

17 MepepaToyHble dyHkummn CAP.

18 lMpeobpa3oBaHMs CTPYKTYPHBIX CXEM.

19 3aKoHbI perynupoBaHus.

20

PacnonoxeHne KOpHen Ha KOMMIEKCHOWN NITOCKOCTW.




21  |AnreGpaunyeckue KpuUTepUK KayecTsa.

29 YacToTHbIE KPUTEPUM  YCTOMYMBOCTM.

23 KOpHeBbIe nokKkasartenu Ka4ecrtea.

24 3aBMCUMOCTb BbICTPOAENCTBUS CUCTEMBI OT KOIHPULIMEHTOB XapaKkTEPUCTUYECKOTO YPaBHEHUS.

25 MpymeHeHune JTAX ans oueHKN yCTOMYMBOCTU CUCTEMBI.

Cemectp 5

N306pasutb cTaTMuecKkme XxapakTepucTUKN pernemnHbIX 3NIEMEHTOB;

26

27 MN306pa3nTb CcTaTUYECKY XapakTepPUCTUKY NONSPU3OBAHHOIO perie , y KOTOPOro NoABMKHbIN KOHTAKT HE UMeeT
HEWTPaNbHOIO MOMOXEHWS;

o8 HaseaTtb ycnosus, koraa oguH U3 koahULMEHTOB rapMOHNYECKON NMHeapu3auUmmn paBeH HyIio;

29 Kakow kputepuii npumeHsieTca Ans onpegeneHus napameTpoB aBTokonebaHum B HENMMHENHON cUCTEME.

30 HasBaTb ocHOBHblE TpebOBaHMSA K BbIOOPY KPUTEPUS ONTUMMU3ALINN;

31 HassaTb OCHOBHOE OTNMYME CaMOOpraHn3yoLENCS afanTMBHON CUCTEMbI OT CaMOHacTpauBatoLLencs
CUCTEMBI;

32  |B cucTemMe ¢ aKkcTpemarnbHbIM PerynmpoBaHMeM Kakyto posib UCMOMHAET NOUCKOBOE YCTPOMCTBO?.

5.2.2 TunoBble TeCTOBbIE 3aaHNA

YKaxuTe aneMeHT, KOTOPOro HET B COCTaBe perynsaropa npsiMoro AencTeus:
a) 3NeMeHT CpaBHEHUS;

6) ycunutens;

B) perynupyoLLmin opraH;

r) wnsMmepuTensb.

YKaxuTe 3aKOH ynpaBneHusi, KOTOPbIN HE NMPUMEHSIETCHA B CUCTEMAX aBTOMATUYECKOro PeryrnMpoBaHus:
a) NponopuMOHarnbHbIN;

0) YTOUYHEHHbIW;

B) [ — 3akoH.

YkaxuTe xapakTepHoe cBOUCTBO [1— 3akoHa perynMpoBaHus:

a) a) ctaTnyeckas owmbka Xct =0;
0) ©) ctatnyeckast owmbka Xct  >0;
B) B) cTaTuyeckas owmnbka Xct < 0.

YKaxuTe aneMeHT, KOTOPOro HeT B COCTaBe perynaropa npsiMoro AencTeus:
a) 9neMeHT CpaBHEHNUS;

6) ycunutens;

B) perynvpyoLwmin oprax;

r) wsmepuTens.

YKaxuTe 3aKOH YrpaBrieHusi, KOTOpbIA He MPUMEHSIETCS B CUCTEMAX aBTOMATUYECKOro PerynupoBaHus:
a) NponopLMoHarnbHbIN;

©0) YTOUYHEHHbIW;

B) [ — 3akoH.

Ykaxute xapaktepHoe cBoucTBO [1— 3akoHa perynupoBaHus:
a) cTaTtmyeckas owmbka XcT =0;
©) cTtatnyeckas owmbka Xct >0;
B) cTatuyeckas owmbka Xct < 0.

YKaxuTe ypaBHeHue Ans NHTerpupyoLlero 3seHa:
a) (TP+1)XBbix= KXBX;

0) (TP+!)PXBbix= KXBX;

B) (TP+1)XBbix = KPXBX




Kakomy 3BeHy cooTBeTCcTBYeT (pa3oBas 4acToTHad xapaktepuctuka B Bug — W(w) = /2 —arctg( Tw ):
a) KonebartenbHoe 3BEHO;

6) andpdepeHumpytoLLee 3BeHO;

B) MHTErpupyoLLee 3BeHO.

Kakomy 3BeHy COOTBETCTBYET MnokasaTenb 3aTyxaHusi [ =0:
a) KonebaTtenbHoe 3BEHO;

©0) KOHCEpBATUBHOE 3BEHO;

B) anddpepeHumnpyioLLee 3BeHO.

Kakomy 3BeHy COOTBETCTBYET YacTOTHasA xapaktepuctuka B Buge W(w) = /2 + arctg( Tw ).
a) UHTerpupytoLLee 3BEHO;

6) andbdepeHumpytoLee 3BeHO.

B) anepmnoauyeckoe 3BeHO

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kenchbl)

1. [JlaHo ypaBHeHMWe xapakTepucTmdeckoe cuctemsl (a0p3+alp2+a2p+a3)x=0,
roe a0=1, a1=4,a2=10, a3 =6, b=1. OnpegennTtb yCTON4YMBOCTb CUCTEMBI.

2. na ypaBHeHus cuctembl ( p3+4p2+10p+6)y = g noctpouTb KpmByto MuxannoBsa u oueHUTb YCTOMYMBOCTb
cucTembl. [JokasaTb, YTO CUCTEMA HE MMEET PeXnma aBToKonebaHmi.

3. Ona ypaBHeHust cuctembl ( p3+4p2+10p+6)y = g BbINOMHEHA UCXOQHAs Mpeanochbiiika Ans NPUMEHEHUs
mMeToa adhpeKTUBHbBIX NOMOCOB M Hynen. TpebyeTcs onpegenntb  opMy 1M BPEMSI NEPEXOOHOrO npouecca.

4. Cuctema ynpaBrieHUsl On1cbIBaeTCsl YpaBHEHUSIMU:

dX1/dt = X2 +f;

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

u=g - X1 — 3f

roe g — ynpaensiowiee Bo3gencrame, X1 — BelxogHown curHan, f— BoamylieHune.
OnpegenuTb MHBAPMAHTHOCTb CUCTEMbI K BO3MYLLEHUIO.

5. OI'Ipe,El,eJ'IVITb XapaKTepVICTVILIeCKVIVI NOJINHOM CUCTEMBbI

dx/dt =vy;

dy/dt=-y - x.

6. [lns cMcTeMbl ynpaBneHus OnMcbiBAEMOM CUCTEMOW YpaBHEHUI
e=g-y

dx/dt = ke;

dy/dt=(x-y) /T
C BXOHbIM CUrHamoMm - g U BbIXOAHbLIM CUrHanoMm — y, onpeaenutb nepeaaToyHyo yHKLMIO No oLwnobKe.

5.3 MeToanyeckne matepuanbl, onpepenstolime npoueaypbl oLeHMBaHUA 3HaHUWA, YMEeHUI, BnaaeHUi (HaBbIKOB
1 (UNN) NPaKTUYECKOro onbITa AeATENbLHOCTH)

5.3.1 YcnoBusa ponycka obyu4arowierocsi K npoMexyTo4HoWn aTrectaLMm U NopAAOK NMUKBUAALIMKN akageMU4yeckon
3a10/MKEHHOCTH

MpoBeaeHne NPOMEXYTOYHOW aTTecTauun perfiameHTMpPoOBaHO JlokanbHbIM HOpMaTMBHbIM aktom CM6ryYMNTaA
«MonoxeHne 0 NPoBEeAEHNM TEKYLLIErO KOHTPOSS YCNEBAaEMOCTUN U NMPOMEXYTOYHOM aTTecTaumm obyyatowmxcay

5.3.2 ®opma npoBeaeHMs NPOMEXYTOUYHOMN aTTecTaumMm nNo gucumnnuHe

YcTHad + MucbmeHHasda KomnbloTepHoe TecTupoBaHue WHas

5.3.3 Oco6eHHOCTU NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCUUNNHe
Bnems Ha noaroToBky y otBeTy 20 MUH.

6. YHEBHO-METOOAU4YECKOE N MH®OPMALIMOHHOE OBECIMEYEHVE OUCUUMITAHBI
6.1 YyebHasn nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO | [op n3paHusa | Ccblinka

6.1.1 OcHoBHas yye6Hasa nuTepartypa




MaexoB, E. I".,|BblaucnutensHble  MawwmHbl, | CaHkT-MeTepbypr: CaHKT- http://www.iprbooksh

MBaHoB, B. KO., OQHTUH,|cucTemsbl 1 cetun MeTepbyprckui op.ru/102609.htmi
B. A. rocyAapcTBEeHHbIN 2017
yHMBEPCUTET

NPOMbILLUNEHHbIX
TEXHOMOIrMN U Au3anHa

OHTMH B. A. Teopus aBTOMaTU4YECKOro http://publish.sutd.ru/
ynpaBneHuns.  YnpaxHeHus, cne.: crierynta 2016 tp_ext_inf_publish.ph
3aJa4u, TecThl p?id=3465

OHTMH B. A. Teopus aBTOMAaTUYECKOro http://publish.sutd.ru/
ynpaBneHuns. JInHenHble Cr6.: CM6ryMTA 2013 tp_.eft_lnf_publlsh.ph
CUCTEMbl  aBTOMaTUYECKOro p?id=1996
perynvpoBaHus

6.1.2 lononHuTenbHasa y4yebHas nutepatypa

OHTMH B. A. Teopus aBTOMAaTUYECKOro http://publish.sutd.ru/
ynpasneHus. CnHtes cuctem tp_ext_inf_publish.ph

?2id=
aBTOMaTM4eCcKoro C6.: CM6ryMTA 2017 p?id=2017702

perynmpoBaHusa
TEeXHOJ10r’M4yeCcKmnx npoLeccon

OHTMH B.A. CvHTe3 un ontuMmmsaums B Cankr-MeTen6vor: http://publish.sutd.ru/
3agjavax NPoeKTUpoBaHns CHGWﬂgﬂyp ’ 2021 tp_ext_inf_publish.ph
CUCTEM ynpaBneHns p?id=202172

6.2 NMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX 1 UH(POPMALMOHHO-CMPABOYHbLIX CUCTEM

1. MHpopmaumoHHas cnuctema «EgnHoe okHO goctyna Kk obpasoBaTtenbHbIM pecypcam» [ONeKTPoHHbIN pecypc].
URL:http://window.edu.ru

2. OnekTpoHHO-OMbnmoTevHas cuctema «IPRbooks» [OnekTpoHHbIi pecypc]. — Pexum goctyna:
http://www.iprbookshop.ru

3. OnekTpoHHas 6ubnuoTteka yyebHbix naganun CrBIYMNTHA. URL:http:/publish.sutd/ru/

6.3 NepeyeHb NULIEH3MOHHOIO U CBOGOAHO pacnpocTpaHAeMoro nporpaMMHoro obecneuyeHust

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

Microsoft Windows
6.4 OnucaHue MaTepuanbHO-TeXHMYeCcKkon 6a3bl, Heo6xoAuMON Ans ocyllecTBlIeHUs obpa3oBaTeNnbLHOro
npouecca no gucuunmnuvHe

AyanTtopus OcHalleHne

MynbTumeaminHoe obopygoBaHue, KOMMNbIOTEpPHAs TEXHUKA C BO3MOXHOCTbIO MOAKIHYEHUS K
KomnbtoTepHbiit knacc [cetn  «MHTepHeT» wu obecneyeHnem gocTyna B ANEKTPOHHYIO  MHEOPMAaLMOHHO-
obpasoBaTenbHyto cpegy

CneuunanuapoBaHHasa meGenb, Aocka
YueGHasi ayamtopms

JeKUMOoHHas MyﬂbTMMenMVIHOG 060pyLI,OBaHVIe, cneunanm3anpoBaHHasa mebenb, gocka

ayautopust
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