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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMMNIIUHBI

1.1 Uenb paucuunnuubl: CdopmupoBaTb KomneTeHuuMn obydaiowerocas B obnactm  opraHumsauuu
MHOrOYPOBHEBbIX CUCTEM aBTOMaTMU3aLMN TEXHOMOrMYECKMX NpoLeccoB

1.2 3agaum gcuMNInHbLI:

+ ObGecneunTb 3HaHMe CTydeHTaMM NOOXOAOB K pa3paboTke cucTeM aBTOMAaTMYECKOro ynpasneHus Ans
TEKCTUNBHON, NErkon NPOMbILLUNIEHHOCTM U MPOU3BOACTBE XMMMUYECKMUX BOJTOKOH.

» O6ecneunTb CNOCOBHOCTL CTYAEHTOB BblGMpaTh TEXHMYECHE CPeACTBa KOHTPOSS 1 ynpaBneHus,

1.3 Tpe6oBaHusA K NpeaBapUTeNbHON NOAroTOBKe 06y4aloLerocs:

MpepBapuTenbHasi NOAroToBKa npegnonaraeT co3gaHne OCHOBbI AN OPMUPOBAHUSA KOMNETEHLMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN OUCLMMINH:

PoboToTexHn4eckme KOMMeKChl U MUKPOMPOLLECCOPHbIE CUCTEMbI NTOKarNbHOM aBToMaTu3aumm

CoBpeMeHHble NpobreMbl aBTOMaTU3aLUn 1 ynpaBrieHus
TexHonornst 06 bEKTHO-OPMEHTMPOBAHHOIO NPOrPaMmMNPOBaHUS

2 KOMMNETEHUMU OBYYAIOLWEIOCA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA OAUCLIUMNIIUHBI

MK-1: CnocobeH pa3pabaTbiBaTb KOMMNMEKT KOHCTPYKTOPCKOW AOKYMEHTaLUM aBTOMaTM3MPOBAHHOW CUCTEMbI
ynpaBreHUa TeXHONOorM4ecKMmMm npoleccamm

3HaTb: COCTaB KOMIJieKkTa KOHCTPYKTODCKOIZ OOKyMeHTauunm Ha MHOroypoBHeBble CUCTEMbl YynpaBlieHuda
TEeXHOJ1I0rM4ecknmuy npoLieccamu.

YMeTb: nonb3oBaTtbCA Tpe6OBaHVIF|MM K KOHCprKTOpCKOVI OOKyMeHTauun ansa O(bOpMJ'IEHVIﬂ KOMnNneKTa OOKYMEeHTOB Ha
MHOIroypoBHEBbI€ CUCTEMbI YNpaBJIEHNA TeXHOJIOrM4YeCKnMmMun npoueccamu.

BnapgeTb: HaBblkamu paGOTbI Cc KOHCprKTOpCKOVI ,u,oxymeHTaumeVl Ana MU3rotoBlieHNUA CXeM CUCTeMbl ynpaBlieHUuA
TEXHOJTIOrM4ecknmuy npoueccamu.

3 PE3YJIbTATbI OBYYEHUA MO AUCLUUNMNUHE

KoHTakTHasa pabota

cP MHHoBaL. dopma
Jlek. Mp. Jab. (4achi) dopmbl TeKyLLero
(4achbt) | (vacel) | (4achl) 3aHATMN | KOHTpOns

HaumeHoBaHuWe n cogepxaHune pasgenos,
TEM U y4eOHbIX 3aHATUI

CemecTp
(Kypc ans
3A0)

Pasgen 1. ApxuTekTypa MHOroypoBHEBbIX
CUCTEM aBToMartmsaumm

Tema 1. HasHayeHune pacnpegeneHHbiX

4 4 7,75 nn Il
CUCTEM aBTOMaTu3auuu.

Tema 2. Bugbl pacnpegeneHHbiX CUCTEM
aBTOMAaTM3aLUN

Pasgen 2. TexHunyeckne  cpeacTsa
MHOrOYpPOBHEBBIX CUCTEM aBTOMaTU3aLUN

Tema 3. TexHunyeckme cpeacTBa HWXHEro
YPOBHS aBTOMaTU3auum

Tema 4. TexHn4yeckme cpeacTsa BEPXHEro
YPOBHSI aBTOMaTU3auun

Pasgpen 3. TexHuyeckue  cpefctsa
COMPSXKEHUs1  pasHbIX YPOBHEW CUCTEM
aBToMaTunsauunu 3

Tema 5. KomnbloTepHble ceTn 4 7

Tema 6. [IpOMbIWNEHHbIE CETU U 4 7

Pasgpen 4. Cwucrtembl aBTomMaTm3auunun
KOHTpons " yrnpaBneHusi
TEXHOMOrMYeCKMMKN NpoLieccamMMm.

Tema 7. cnonb3oBaHue cuctembl SCADA
ONsi NOCTPOEHNs1 MHOIOYPOBHEBBLIX CUCTEM 4 7
aBToMaTmusaumm

Tema 8. CpeactBa conpsXeHus
NPOMbILLIIEHHbIX KOHTpOnnepoB c 5 7
BbIYNCNUTENBHLIMW MallUHAMU

Utoro B cemecTtpe (Ha kypce ans 3A0) 17 17 17 56,75

KoHcynbTaumm n npoMeXxyToyHas

atTecTtauus (3aver) 025

Paspen 5. [lporpammHoe obGecnedeHne
MHOIOYPOBHEBbLIX CUCTEM aBToOMaTU3aLunn




Tema 9. [lporpammHoe obGecnevyeHne
MWKPOKOHTPOSIIEPOB  HWKHErO0  YPOBHA 2 2 2 4 un
aBToMarTmsaumm
Tema 10. T[lporpammHoe obGecneyeHne
MWKPOKOHTPOSIIEPOB  BEPXHEr0  YPOBHA 2 2 2 4
aBToMartumsaumu
Paspen 6. Paspabotka npuknagHbiX
nporpaMmm s cucteMm aBTomaTusaumnm
Tema 11. HA3blkm nporpamMmmumpoBaHus > 5 > 4
MUKPOKOHTPONIEPOB
Tema 12. Paspabotka npuknagHbix 3 2 3 4
nporpaMm Ans1  MUKPOKOHTPOIEpOB
Pasgen 7. [llpeactaBneHne [aHHbIX B
MHOIOYPOBHEBbIX cuctemax
Tema 13. Tunbi JaHHbIX B
MUKPOMPOLLECCOPHbIX cuctemax 2 4 o
aBToMaTumsaLmu
Tema 14. OO6paboTka AdaHHbIX B
MWKPOMNPOLIECCOPHbIX cucrtemax 2 10
aBToMaTumsaLmu
Pasgen 8. KoagmpoBaHue uHdopmauun B 0
cucTemax aBTomarTmsanmm
Tema 15. lNoBbilweHne [OCTOBEPHOCTU MpK 4 6
XpaHeHUn u nepegaye OaHHbIX
Tema 16. Cnocobbl CUMHXpPOHM3aLUWM MpK 5 6
nepegaye gaHHbIX

WUtoro B cemecTpe (Ha kypce anga 3A0) 9 18 9 42

KoHcynbTaumm n npomexyToyHas

o 55 24,5
aTTectauus (3k3ameH, KypcoBon npoexT)

Bcero koHTakTHas pab6orta n CP no

92,75 123,25
AUCUUNInHe

4 KYPCOBOE NPOEKTUPOBAHUE

4.1 Uenu n 3apaum KkypcoBon paboTbl (NnpoekTa): NocTponTe MaTeMaTUYECKY0 MOAENb CUCTEMbI
aBTOMATUYECKOrO PEryniMpoBaHusi KOHKPETHOrO TeEXHoNorm4eckoro napameTpa. OLueHUTb BNUSHWE Nopsiaka onucaHus
CUCTEMbI Ha 3anachbl ee yCcTon4nMBoCTU. Vicnonb3oBaTh annapar nepeaTtoyHbiX (YHKUMIA st OLEHKU QUHAMUKN
CUCTEMBI.

4.2 TemaTuka KypcoBou paboTbl (npoekTa): NpoBecT aHanua n CMHTE3 CUCTEMbI aBTOMaTUYECKOro
perynupoBaHusi TeMrnepaTtypbl TENNOBOro obbekTa.

4.3 Tpe6oBaHUA K BbINONMHEHUIO U NPeACTaBNEHUI0 pe3yrnbTaToB KYpPCcOBOMN paboThbl (MpoekTa):

PaboTta BbInonHsAeTCs B Yackl, BblAENEHHbIE AN CaMOCTOATENbHON paboThbl CTYAEHTOB, C UCMNOMb30BaHWEM
BbIYNCMNTENBHOM TEXHWKN U NporpaMmMHoro obecneyeHns, yCTaHOBIEHHOrO B KOMMbLIOTEPHOM knacce kadpeapb! AN,

PesynbTaThl NpeacTaBnsloTCs B BWAE MOSICHATENbHOW 3anvcku obbemMom 25-30 cTpaHuu, coaepallero
crnefylolme obsasaTesnbHble 3NeMeHTbI:

* OYHKUMOHAMNbHYIO CXEMY CUHTE3UPYEMOIN CUCTEMBI,

» PacyeTbl NnapameTpoB €€ 3BEHLEB,

* PesynbTaTthl UCNoNb30BaHWUA KpuTepus HanksucTa n YNCNeHHoOro MogenMpoBaHnsa AUHAMUKN CUCTEMBI.

5. ®OHA OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALMU

5.1 OnucaHue nokasaTeneun, KpuTepmeB N CUCTEMbI OLleHUBaHUS pe3yNbTaToB 06y4yeHUsA
5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHWe oLEeHOYHOro
lMokasaTenu oueHnBaHWsA pesynbTaToB 0byyeHus
KOMMeTeHuun cpeacTea

OnpepensieT cocTaB KOHCTPYKTOPCKOW AOKYMEHTaLun, onpegensemMbii
[OCTamu. Bonpoctl ans YCTHOIO

AK-1 Monb3yeTca nonoxennsmu [OCToB pAna onpegeneHvs coctaBa co6eceg95aHMﬂ.
coaepXaHus 1 npasun oPopMNeHNs JOKYMEHTOB. KypcoBoit npoekT.
Pabotaer ¢ [OCTamm wn ¢ nepudepuiiHbiM  KOMMbOTEPHBIM [[TpakTuyeckne 3agaHus
obopyaoBaHmem AN NOArOTOBKM KOHCTPYKTOPCKON JOKYMEHTaLuuu.

5.1.2 Cuctema un KpMTepuM oLleHMBaHUA

Kputepumn oueHnBaHna chopMMpPOBaAHHOCTM KOMNETEHLIMI

LLikana oueHnBaHUs
YcTHoe cobecenoBaHue | MNMucbmeHHan paboTa




5 (oTnmn4HO)

MNonHbIN, McYepnbIBAOLLINIA OTBET,
OEMOHCTpUpYOLWMIA rnybokoe noHnmaHue
npegmetTa UM LIMPOKYD 3pyauuuio B
oueHuBaemon obnactn. Kputudeckun,
OpuUrMHanbHbIA NOAX04 K maTtepuany

KayectBo NCMNOJTHEeHUA BCEeX 3NEMEHTOB
3agjaHnn Ha KprOBOVI NPOEeKT MNOJIHOCTbIO
COOTBETCTBYET Tpe6OBaHVI$|M. K nosicHu-

TenbHOW 3anncKke 3aMeyaHnin HeT.

4 (xopoLuo)

OteeTt NOJIHbIA, OCHOBaHHbIN Ha
npopaboTke BCEX obs13aTenbHbIX
MCTOYHUKOB WHpopmaummn. [loaxon K
mMaTepuany OTBETCTBEHHbIN, HO
cTaHAapTHbIN. [pucyTcTBYIOT HebonbLIMe
npobensl B 3HaHUSAX unu
HecyLeCcTBEHHbIE OLINGKM.

Bce pasgenbl KypcoBOro MpoekTa OCBELLEHb! B
HeobOxoouMoOW  MOMHOTE, HO K  KayecTBy
BbIMNOMHEHUS MOSICHUTENbHOW 3anucKn ecTb
3amevaHus.

3 (yRoBNeTBOpPUTENLHO)

OTBET BOCNPON3BOANT B OCHOBHOM TOJBbKO
NEeKLMOHHble martepuansl, 6e3
CaMOCTOSATENTbHOMN paboTbl c
peKoMeHa0BaHHON nutepaTypow.
[eMoHCTpMpyeT MoOHMMaHue npegmeTta B
uenom, ©6e3 yrnybnexua B getanwu.
MpuCyTCTBYIOT CYLLECTBEHHbIE  OLUNOKU
unn npobenbl B 3HAHMSAX MO HEKOTOPbLIM
Temam

Pabota BbinonHeHa B
3alaHnEM. Nmetotca
HeCyLLLeCTBEHHbIE OLUMOKN.

COOTBETCTBMU C
oTaenbHble

2 (HeyaoBneTBOPUTESNBLHO)

HecnocobHocTb OTBETUTL Ha BOMPOC Aaxe
nocne HaBOAALLMX BOMNpPOCOB
aK3ameHaTopa. HesHaHue 3HauUTENbHON
4YacTu NpUHUMUNnUanbHO BaXXHbIX 3J11eMEeHTOB
AVCUMNAUHLL.  HemoHWmaHvue 3agaHHoro
BOnpoca. HecnocobHocTb
cchopmMynupoBaTb XOTS Obl OTAENbHbIE
TeMbl ANCUUNIUHBI.

3apaHne BbINOSIHEHO MOSIHOCTLIO, HO B paboTe
€CTb OTAENbHbIE CYLLECTBEHHbIE OLLINBKN, NMbOo
Ka4yecTBO  npeacTaBrieHnss paboTbl HU3KOE,
nnbo paboTa npefcTaBneHa ¢ ono3gaHnemMm.

3ayTeHo

OTBeThl 0BHapyxunm
3HaHve y4yebHOroO M HOpMaTUBHOrO
mMaTepuana, cBoboaHo BbINONHAET
3agaHus, NpegycMOTPEeHHbIe NporpamMmon.
OTBeTbl Ha BOMNPOCbI AEMOHCTPUPYHOT
NMoOHMMaHMe paccMmaTpuBaeMblX B Kypce
npobnemHbIX 3aga4y M MEeToOOB  UX
peLleHus

BCECTOPOHHEE

He 3a4teHo

BbisiBneHbl npobenbl B 3HaHUSIX OCHOBHOIO
y4yebHoro mMaTepuana. B oTBeTax
JonylleHbl  MpUHUMNManbHbIe  OLUMOKY,
CBUAETENbCTBYOWME O  HEMOHMMaHUK
cyllecTBa 3aaBaembiX BONPOCOB.

5.2 TunoBble KOHTPOJbHbIE 3aAaHUA UNU UHbIe MaTepuarbl, HeO6XoAMMbIe ANl OLeHKN 3HAHUNA, YMEeHUN,
HaBbIKOB U (MNK) ONbITa AeATeNIbHOCTU
5.2.1 Nepe4yeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n |

PopMynnpoBKM BONPOCOB

Cemectp 3

npOFpaMMHble cpeacTtBa BbIMUCTIUTENIbHBIX MaLUUH.

|-|pI/IHL|,I/II'IbI NOCTPOEHNA BbIYUCTTUTESTbHBIX MALLUWH.

Knaccmcbwkau,m BblYNCNNTENbHbIX MalUnH

OCHOBHbIE XapaKTepUCTUKN BblHUCTINTENTbHbIX MaLUH

ApXI/ITeKTypa BblYNCINTENbHbIX MaLlUnH

ApxutekTtypa (poH HerimaHa BblMMCIIMTENBHBLIX MaLUWH

FapBapp,CKaﬂ apXnUTeKkTypa BblYNCINTENbHbIX MALUUH

ApXuUTeKTypa LieHTpanbHoro npoueccopa

Ol |IN|O|O|R~]|W|IN]|F-

ApxuTeKTypa MUKponpoLeccopa

=
o

CISC-apxutektypa MuKponpoLeccopa.
RISC-apxutekTypa Mukponpoueccopa

[
[

ApXVITeKTypa I'IOJ'IyI'IpOBOﬂ,HVIKOBOVI namMmATN BblHUCTTUTETIbHbIX MaLlVH

[N
N

Moacuctema BBOAA-BbIBOAA BbIYUCINTENBHBIX MaLLMWH.
OcHoBHble cnocobbl BBOAA-BLIBOAA.




13 MapaMeTpbl MHTErPanbHbIX CXeM

Cemectp 4

14 MeToabl noBbIWeEHUA [OCTOBEPHOCTU AaHHbIX B KOMMbKTEPHbIX CETAX.

15 CTaHaapTHble UHTepPdeiChbl BbIYUCTIUTENBHBIX MaLLIVH.

16 MapannenbHblin UHTEPMENC BbIYUCTIUTENBHBIX MaLUVH

17 MocnepoBaTenbHbIN MHTEPdENC BLIMUCIUTENBHBIX MALUWH.

18 MpyHUMN NakeTHOM Nepefayun coobLeHnn

Tononorum nokanbHbIX CETEN.

19 TexHonoruu Ethernet

20 MeTogbl 4OCTyna B NoKanbHbIX CETAX.

21 npOTOKOJ'IbI NPOM3BOJIBHOIO A0CTYyNa B JIOKallbHbIX CEeTAX.

22 npOTOKOJ'IbI nocnegoBaTtesibHOro 4oCTyna B JMOKalibHbIX CETAX.

23 Mopenb B3anmopencteusa OSI/ISO.

24 Mpotokon CSMA/CD.

CTtek npoTtokonoB VIHTepHeTa

25 .
Cetnc BUPTYyaribHbIMW KaHanaMn n gentarpaMmMmHbie CeTu.

26 MeToabl CUHXPOHU3aUMK B KOMIMbLIOTEPHBIX CETAX.

5.2.2 TunoBble TeCTOBbIE 3afaHNA

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

» OYHKLMOHArbHYI0 CXEMY CUHTE3MPYEMOW CUCTEMBI,

» PacuyeTbl napameTpoB ee 3BEHbLEB,

* PesynbTaTthl UICNOMb30BaHUS kpuTepust HankBncta n YncneHHoro MogenmpoBaHnst AUHaAMUKN CUCTEMB.
5.3 MeToamnyeckue matepuansi, onpegensiowme npoueaypbl OLeHMBaHUSA 3HaHUN, yMeHUN, BrageHui (HaBbIKOB
1 (UNK) NPaKTMYECKOro onbiTa AeATEeNIbHOCTH)
5.3.1 YcnoBusa gonycka o6y4aroLlerocs K NpoMexXyTo4yHon atrecTauMu M NnopAaaok IMKBUJaumMmn akageMmnyeckomn
3aJ0MKEHHOCTU

lMpoBegeHe MPOMEXYTOYHOW aTTecTauum pernameHTUpPOBaHO rfokanbHbIM HOpMaTuBHbIM aktom CIIOIMYMNTA
«lMonoxeHne o NpoBeAeHNM TEKYLLIEro KOHTPONSA YyCneBaeMOoCTH U NMPOMEXYTOYHOM aTTecTaumnm oby4aroLmxcs»

5.3.2 ®opma npoBeaeHusi NPOMeXyTOYHOM aTTecTaumMm Nno AucCLMninHe

YcTHas + MNMucbmeHHas KomnbloTepHoe TecTupoBaHue MHas

5.3.3 Ocob6eHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTaumMmu nNo gUCUUNnHe
BpeMS OTBOAMMOE Ha NOATOTOBKY K 3a4eTy U 3k3ameHy 40 MUHYT

6. YYHEBHO-METOOMYECKOE N UH®OPMALMUOHHOE OBECNEYEHUE OUCUUNIIUHDI
6.1 YyebHasa nutepaTtypa

ABTOp 3arnasue | MN3paTenbcTBO ["og n3paHusa | Ccblinka
6.1.1 OcHoBHas y4ye6Has nuTepaTypa
PogabirvH, A. B. OnNeKTPOHHbIEe " H 6 . http://www.iprbooksh
MUWKPONPOLLECCOPHbIE Ho(:(a)(():%mwzi;.ﬁ 0p.ru/91496.htmi
yCTpoKcTBa P 2017

rocy4apCTBEHHbIN
TEXHUYECKUIN YHUBEPCUTET

CaxHes, A. M.,|UndpoBble  ycTponctBa w http://www.iprbooksh

Hosocunbupck:
HwukynuH, A. B. MUWKpOnpoLeccopbl HoBocHEMpCKMit so17 op.ru/91482.htmi

rocy4apCTBEHHbIN
TEXHUYECKUIN yHUBEPCUTET

ViBaHOBa, B. E.,|Undposas obpaboTtka| Camapa: MoBormKcKuii http://www.iprbooksh
Tsxes, A. WN., Taxes,|curHanoB ©n  curHarnbHble rocyaapCTBEHHbIN op.ru/75425.htmi
A.N. npoLeccopbl yHuBepcuTet 2017
TenekoMMYHMKauuin n
MHOPMaTUKK

6.1.2 lononHuTenbHas y4yebHas nutepaTtypa




PogbiruH, A. B. MHdopmaunoHHble . http://www.iprbooksh
TEXHOoruu. H%(;?)%CM%?AMF;?(EM op.ru/91212.htmi
AnroputMmmnsaums " rocyﬂ,apCTBF;HHbIVI 2017
nporpaMmmMmmMpoBaHue .
TEXHUYECKUA YHUBEPCUTET
MogropHbii, 1O. W.,|MaTtemaTnyeckoe H 6 . http://www.iprbooksh
Ckuba, B. O.,|MmogenupoBaHne oBOCH MpCK'V op.ru/91235.htmi
MapTbiHoBa, T.T. TEXHOOrM4YeCcKMx MaLlmH HOBOCM6MPCKMMV 2017
rocyaapCTBEHHbIN
TEXHUYECKUA YHUBEPCUTET

6.2 NMepe4yeHb npodeccuoHanbHbIX 6a3 AaHHbIX U1 UHPOPMALUOHHO-CMPABOYHbIX CUCTEM
OnekTpoHHo-6mbnmoTevHasa cuctema CMGIYMNTLH [OnekTpoHHbIn pecypc]. URL: http://publish.sutd.ru/
OneKkTpoHHO-6MbnmoTevHasa cuctema IPRbooks [OnekTpoHHbIn pecypc]. URL: http://www.iprbookshop.ru/
MHdopmaumoHHasa cuctema «EanHoe okHO gocTyna k obpasoBatenbHblM pecypcaM. Pasgen. MiHdopmaTuka u

NMH(OPMaLMOHHbIE TexHoMnornmy [AnekTpoHHbIn pecypc]. URL: http://window.edu.ru/catalog/?p_rubr=2.2.75.6
OdmumanbHbIn MHTEPHET-NOPTaN NpaBoBon MHdopmaunn (dbenepansHas rocygapcTBeHHas MHpopmaLMoHHas

cuctema) [OnekTpoHHbI pecypc]. URL: http://pravo.gov.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCTPaHAeMOoro NporpaMmmHoOro o6ecnevyeHus
MicrosoftOfficeProfessional
Microsoft Windows

Atmel Studio
6.4 OnncaHue maTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOWN ANns ocyLlecTBeHMA obpa3oBaTesfibHOro
npouecca no gucumnnuHe

AyanTtopus OcHalLeHue

MynbTuMegunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A pyA H P A
aygutopusi

YuebHas ayauTopus |CreuMan1smposaxHas mebens, nocka
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