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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLMNIIUHBI

1.1 Uenb aucumnnuHbl: CcdopmmpoBaTb KOMMETEHUMM obyvawlerocs B ob6nactm pas3paboTku u
aKcnnyaTauMm COBPEMEHHBLIX MHTEMPUPOBAHHBIX CUCTEM NPOEKTUPOBAHUA U ynpaBrneHus. PasButme ymeHust oueHuBaTb
n BblbMpaTb COOTBETCTBYIOLLME TUMbl KOHTPOMMEPOB AN pPEeLeHMs KOHKPETHbIX 3agad, keBannuumpoBaHHO
NCMOMb30BaTh BbIMUCIUTENbHLIE CPEACTBA AN PELUEHUS WHXEHEPHO-Hay4HbIX npobneM. W3yyeHne CTpyKTypbl
COBPEMEHHbIX MHTErPMPOBAHHbIX CUCTEM aBTOMATU3aLMK NPOEKTUPOBAHNSA 1 yNpaBreHns npoueccamu.

1.2 3agauvm gUCLUUNIIVHDI:

e CdopmupoBaTb HaBblKM MO pPELUEHUNO MNPAKTUYECKMX 3agavy C  UCNOMb30BAHUEM COBPEMEHHbIX
WMHCTPYMEHTarnbHbIX CPEACTB NPOEKTUPOBAHNS;

e MPUMEHATb MNPUHUMNbI MHTErpaumMm npu paspaboTke CTPYKTYpbl, BbiOOpe QYHKUUA M  TEXHUYECKOrO
obecneyeHust cucTem;

* U3YyYUTb OCHOBbI MOCTPOEHUS WHTErpMpPOBaHHLIX CUCTEM Ha ©0ase nporpammMupyemMbiX JTOrMYECKMX
KOHTPOMNepoB, MOAYNeN yaaneHHoro coéopa AaHHbIX U yNpaBfieHns!, MPOMbILLIIEHHBIX KOMMbIOTEPOB M paboynx CTaHUMNA,
CETEBOW apXUTEKTYPbl HMXHETO U BEPXHErO YPOBHEWN, nporpammMmHoro obecneveHns (SCADA-CUCTEM OCHOBHbIX UPM-
npousBoauTenen), a Takke ndydyeHme cCoBpeMeHHbIX pacnpegeneHHbix ACY Tl B NpOMBbILLAEHHOCTH

* 3HaTb OCHOBbI MPOEKTUPOBAHUSA CUCTEM yNnpaBneHus Ha 6ase coBpemeHHbIx CAlP cuctem aBTomaTtumsauuu.

1.3 TpeboBaHuA K NpeaBapuTEeNbLHOM NOAroTOBKE Oby4aloLlerocs:

I'Ipe,uBaleTeanaﬂ noaroToBka npepnonaraet Cco3gaHne OCHOBbl  O51A QDOpMVIpOBaHVIFl KOMMeTeHUUN,
YKa3aHHbIX B . 2, npu n3yvyeHnn guCcumninH:

BBepeHve B cneunansHOCTb
MHdopmaumoHHbIe TEXHOMNOrMK

2 KOMNETEHUMN OBYYAIOWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

MKn-1: CnocobeH yyacTBOBaTh B pa3paboTke MeponpuATUiA MO COBEPLUEHCTBOBaHUIO U MOAEPHU3aLUm
3M1eKTPOTEeXHNYEeCKoro o60pyAoBaHUA, yry4LleHUsl ero aKCnyaTauMoOHHbIX XapaKTepUCTUK

3HaTb: HopmaTBHO-TEXHUYECKYIO JOKYMEHTALMIO MO HAaNUCaHWUI0 TEXHUYECKUX 3adaHui;

TexHuueckune, aHeproadeKTUBHbIE U aKoNornyeckme TpeboBaHUsa Npu NPOEKTUPOBAHUM OGLEKTOB;

Mpuembl N MeToAbl 0GOCHOBaHNSA NPOEKTHbLIX PELLEHNIA;

Cuctemy pacyeToB ¥ GanaHcoB, NPOBOAMMBIX MO OMNpederieHHOW MeToavKe, B AOIMKHOM nocrnenoBaTenlbHOCTM Ans
060CHOBaHMS MPOEKTHLIX PELLIEHWIA.

YMeTb: lMpoekTMpoBaTb 0GBbEKTbl NPOdEeccUoHanbHoW OeATenbHOCTM B COOTBETCTBUM C TEXHWYECKUM 3adaHueMm U
HOPMAaTUBHO-TEXHNYECKON [OKYMEHTaLmel;

BecTn pa3paboTky 06BbEKTOB B COOTBETCTBUM C Pa3fNUYHBIMU TEXHUYECKUMU, SHEPTO3dEEKTUBHBIMU U SKOMOTMYECKUMM
TpeboBaHMAMU; MoMyYaTb KOHKPETHOE MPOEKTHOE pelleHVe U OLeHWBaTb ero peaynbTar, paspabaTbiBaTh ABa MK
HECKOJIbKO BO3MOXHbIX BAPYAHTOB NPOEKTHOrO PELLEHWs, CPaBHMBATb UX, BbIGUPATh NyYLLWii BapUaHT.

Bnagetb: CoBpeMeHHbIMU CpPeacTBamMu, MNPUMEHAEMbIMKA TMPU  MPOEKTMPOBaHUM OOBLEKTOB MPOdECCHMOHANBHOM
NesATeNbHOCTU B COOTBETCTBUM C TEXHUYECKUM 3aaHNEM U HOPMATUBHO-TEXHUYECKON [IOKYMEHTaLmel;

MprHUMNaMM CUCTEMHOrO NoaxoAa Npu NPOeKTUPOBaHUM 0GLEKTOB NPOdECCUOHANbHOM AEATENBHOCTU; COBPEMEHHBLIMM
cpeacTeamu, MPUMEHSAEMbIMU Ans 060CHOBAHUSA NPOEKTHbIX PELLIEHWI;

MprHUMNaMM CUCTEMHOIO NOAX0AA NPU CO3AAaHUM Pa3NNYHBIX NPOEKTOB NPOdEeCCUOHANBHOW AeATENBHOCTH.

MKn-2: TOTOBHOCTb K BbIMOJIHEHUIO PAaGOT NO MOHTaXy, Hanagke U UCNbITAHUIO 3NEKTPOTEXHUYECKOIO
obopyanoBaHusa

3HaTb: TpebyeMble pexumbl 1 3a4aHHble NapameTpbl TEXHOMOrMYECKoro npoLecca no 3agaHHol MeTOAUKe; pasnuyHble
meToauku obecneyeHnst TpebyeMblX PEXVMOB U NapaMeTPoB TEXHOMOrMYECKoro npouecca.

YMmeTb: C nomolLbio onpefeneHHbIX MeToauK 3adaBaTth M noaaepxusate Tpebyemble pexumMbl U 3aaHHbIe napameTpbl
TEXHOMNOrM4Yeckoro npoLecca; BbloupaTtb onpeaeneHHbIn MeTo noaaepXxaHus napameTpoB TEXHONOMMYECKoro npotecca
B TpeGYyEMOM pexnme.

Bnapetb: CoBpeMeHHbIMU CpeacTBaMu, MpUMeHsieMbiMM AN obecnedyeHust TpebyeMbiXx PexMMOB M 3afaHHbIX

napamMmeTpoB TEXHOJIOrM4Y4eCKoro npouecca; npnHumnamMmm CUCTeMHOro nogxona npu obecneyvyeHun TpeGyemoro TeYeHUA
TEeXHOJ10r'm4ecKkoro npouecca .

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTta

cP MHHoBaL,

Nek. Mp. | (4acs) ga)ﬁgm
(vacel) | (4acebl)

HaumeHoBaHWe u cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUI

CewmecTtp
(kypc gnsa 3A0)

Paspen 1. BeBegeHne B MHTErpmpoBaHHbIE
CUCTEMbI NMPOEKTUPOBAHMS U yNpaBrieHnsi

(&)




Tema 1. YTo Takoe nHTerpnpoBaHHbIe CUCTEMbI
U BNUSHWE WHTerpauum Ha 9¢PEPEKTUBHOCTb
Npou3BOACTBA.

BeeneHune. OcCHoBHble NOHATUSA
WHTErpMpoBaHHON CUCTEMbI NPOEKTMPOBAHMUS U
ynpasneHus (LCITY). ®yHKUMM ©n CTPYKTYphI
WHTErpMpoBaHHbIX  CUCTEM,  B3aUMOCBS3b
NpoLEeccoB  MNPOEKTUPOBAHUSA,  MOAFOTOBKM
Npou3BOACTBA M yNpaBrieHNsi MPOU3BOACTBOM.

Tema 2. MaTtemartunyeckoe, MeTogun4eckoe wu
opraHusaunoHHoe obecneveHne UCTTY.
MaTemartunyeckoe, MeToaundeckoe "
opraHmM3aunoHHoe obecnevyeHne nporpammMHO
-TEXHMYEeCKMe cpeacTtea Ans  MNOCTPOEHMUS
WHTErPUPOBaHHbLIX CUCTEM MPOEKTUPOBAHUS U
ynpaBneHus.

Tema 3. Buagbl wuHTErpaumMm  cCUCTEM
yrpaBneHus.

OcCHOBHbIE MOHATMSA n NPUHUMMbI
rOPU3OHTarNbHOW MU BEpPTMKaNbHOW WHTerpawlumu
cucTeMm ynpasneHus. Buasl nHTerpaumm cuctem
yrpaBneHus,- opraHnsaunoHHas,
(PYHKLMOHarbHas, MHOPMaLIMOHHas,
nporpaMmHasl u TexHuveckas. MES-cuctemsl,
ERP- cuctembl UHTerpauusa Ha yposHe ERP- u
MES-cuctem. Wepapxua pacnpeneneHHbIxX
cuctem ynpaenenusi (PCY). MHTerpupoBaHHble
CUCTEMbl MPOEKTUPOBaAHMA U yrpaBrieHus
npoussoacteamu LIBIT.

Tema 4. CoBpeMeHHble TEHAEHLMM pasBUTUSA
pacnpegeneHHbix ACY Tl n ux nHterpaums c
ACYTI.

CoBpeMeHHble TeHOEeHUMM pas3BuUTHSA
pacnpegeneHHolx ACY Tl u uHTerpaumm c
ACYTl. Knaccudwmkauma u coctas WCIY.
ApXuUTEKTYpa  CBSI3M  OTKPbITBIX  CUCTEM.
MexayHapoaHble cTanaapThbl
pacnpegeneHHoix ACY TI. dusumyeckas
ctpyktypa  UCITY. O®yHkuum u  CcTpyKTypa
WNHTErpUpPOBaHHbIX cucTem ynpasneHusi
COBPEMEHHbLIM MPeanpuaTUueMm




Tema 5. PacnpegeneHHble cuctembl
ynpaeneHua. OcobeHHOCTM  ynpaBnsAoLLnX
BbIYNCNIUTENBHbIX KOMMEKCOB,
XapakTepUCTUKN, CTPYKTYpbI.

YnpaBnsowue BbIYUCIIUTENBHbIE KOMIMIIEKChI
(YBK) Ha nporpammupyembiX KOHTporfepax,
Knaccudpmkaums YBK.  TNporpammupyemblie
NOrNYeckne  KOHTPOInepbl,  MOHOGMOYHbIE
KOHTPOINEpPbI U NPOMBbILLMIEHHbIE KOMMbLIOTEPDI.
O6wasna cTpykTypa KaHanoB BBoAa - BbiBOAA
aHanoroBblX WM OUCKPETHbIX  CUrHaros.
MopknioyeHne aHamnoroBbiX W AUCKPETHbIX
paTtumkoB. TunoBble TpeboBaHua k YBK,
xapaktepuctuku YBK. O6bekTHass opmeHTaumnsa
YBK. TpeboBaHus K HaaEeXHOCTHbIM
XapakTepucTukam u MeToAbl UX YNydlIeHus.
PesepBupoBaHue annapatypbl. [logaepkka

ceTeBom apXUTEKTYPbI. YCO c
NMPOEKTHO-U3MEHSIEMbIM COCTaBOM  MoAyne.
Opranusauusi CBA3U c obBbEeKTOM.

lMporpammmnpoBaHne KOHTPONNEpPoB. HA3bIKK
TEXHOMNOrM4YEeCKoro  NPorpamMmmMupoBaHuns no
ctaHgapty IEC 61131.

Tunbl 1 apxuTekTypa MUKPOMNPOLECCOPOB,
ncnonbdyemolx B YBK  (yHuBepcanbHble,
curHanbHble, OMK). Buabl namatn (O3Y, M3Y,

dnew-namaTb, ONCKM MarHuTHblE "
3NEKTPOHHbIE, KOLW-namaTb).
BHyTpmaLInHHbIE UHTEpdENChI (Tvnbl

CUCTEMHbIX LUWH, MEepapXus LUMH, WKWHbI ISA,
PCI, pgp. craHpaptbl). BcnomoratenbHble 1
nepudepunHole  yctponctea. OpraHunsaumsi
YCO (ycTpoictBa CBs3M C OOBEKTOM).
OcobeHHOCTU MOAKIHOYEHUST UCMONMHUTENbHbIX

MeXaH1U3MOB. MporpammunpoBaHue
KOHTPONNEepoB.  A3blkM  TEXHONOrM4yeckoro
nporpaMmMnpoBaHuns no craHgapty IEC

61131. WHdopmaumoHHbIi 0bmeH B YBK,
uHtepgencel B YBK .CBA3b B cTaHgapTax
RS232, RS485.

Pasgen 2. [lakeTbl aBTOMaTU3MPOBAHHOIO
npoektupoBaHusa ACYTI

Tema 6. INMpoMbILLNEHHBbIE CETU.
MpombiwneHHble ceTn. TpeboBaHUa K ceTamM,
Tononorun, ocobeHHocTn. CeTb Profibus. Buabl
ceTem Profibus, = ypoBHM  ynpaBneHwus,
opraHusaumst 4OCTyna K LUMHe, KaHanbl, BUuabl
Ttenerpamm. Cetb CAN. Bugbl cetenm CAN,
YPOBHU YMpaBlieHusl, opraHnsaumst gocTtyna K
LUNHe, KaHanbl, BUAObI TenerpamMmm.
CpaBHuTenbHasi xapakrepuctuka ceten. Cesasb
KOHTpornnepoB B cuctemy. CBa3b ¢
nokanbHbIMK  ceTamu  npeanpusatus. CeTb
Industrial Ethernet.




Tema 7. loHatne SCADA - cuctem wu
npumMmepbl NpuMeHsieMbix B otpacnn SCADA
cucTem.

HasHaueHne n dyHkumm SCADA - cuctem.
Ctpyktypa wun xapaktepuctmkm SCADA -
cuctem. Crpyktypa SCADA — nakeTos:
cMCTeMbl BM3yanusauuu npouecca, BBoga —
BbIBOAA nepemMeHHbIX, oTobpaxeHus
TPEHAOB, anapMoB, COCTaBIIEHNSI OTYETOB U
ap.

Mcnonb3osaHne SCADA cuctembl Aans
NPOEKTUPOBaHUSA aBTOMaTU3MPOBAHHbIX
CUCTEM yMNpaBreHusi, AOKYMEHTMPOBaHUS,
KOHTPONS U yMNpaBfieHUs  CIIOXHbIMM
npou3BoacTBaMu oTpacnu. TunoBble
SCADA, npobnembl BbliGOpa - CUCTEMLI.
lMpumepbl  MHTErpMpPOBaHHbIX cucTem
ODOEKTUDORAHNG 1 VODARNOEHWd

Tema 8. Cucrtembl aBTOMaTU3MPOBAHHOIO
npoektuposaHus (CAIP).

Cucrembl aBTOMaTU3NPOBAHHOIO
npoektupoBaHusa (CAIP) pacnpeneneHHbIx
ACY TTI1. NakeTbl Anga pa3paboTkm NPOEeKTHOM
OOKYyMeHTauumm. Mpenctaenexune 06
0COBEHHOCTAX MPOrpaMM, UCMOSb3yeMbIX Ha
cTagusix NMPOEKTMPOBaHNS cucTem
aBTOMaTu3aumu.

Tema 9. MWHTerpauma B  npouecce
NPOEKTUPOBaHUA CUCTEM aBTOMaTM3auum U
yrpaBneHus.

Cragum NPOEKTMPOBaHUS cucTem
aBTOMaTtusaumm u ynpaeneHus. CeTeBas
WMHpaCTPyKTypa. KaHanbl nepegayu
AaHHbix. CAIMP - wuctopusi pasButvMa U
knaccudgukaums. Cocta u cTpyktypa CAIP.

UTtoro B cemecTpe (Ha kypce ansa 3A0) 4 4

60

KoHcynbTaumm 1 npoMexyToyHasi

atTectauus (3aver) 025

Bcero koHTakTHasa pabota n CP no

8,25
OVUCLMMNNHE

60

4 KYPCOBOE NPOEKTUPOBAHUE

KprOBOG npoekTnpoBaHune y‘-le6HbIM nrnaHom He npeayCcMoOTpeHo

5. ®OH[ OLIEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHue nokasaTtesnien, KpUTepueB M CUCTEMbI OLLEHUBAHUSA Pe3ynbTaToB 00yyeHus

5.1.1 NokasaTtenu oueHUBaHUA

Kon HanmeHoBaHue oLeHOYHOro
lMoka3aTtenu oueHnBaHUS pesynbTaToB 0by4eHus
KoMneTeHuuu cpencrtea
1. MNMoHnmMaeT B3aMMOCBA3b MPOLIECCOB MPOEKTUPOBAHUSA, MOArOTOBKM
nNpom3BOACTBA M ynpaBreHns NpoM3BOACTBOM.
2. OcyuwecTtBnsieT KOHUrypupoBaHWe CTPYKTYpbl KOHTponnepa u|1. Bonpochbl YCTHOro
nKn-1 MoAyrnew ¢ gaT4MKkamMmun 1 UICNONHUTENbHBIMU MexaHm3amamMum Ha 0bbekTe,|cobecenoBaHuns
a Takke NoakNioYeHne K OObEKTY. 2. MpakTuko-
3. demoHCTpupyeT pesynbTaT UCNOMb30BaHWUs MPOrpamMmMHbIX CPeACTB(OpMeHTUpOBaHHbIE 3a4aHNs
npu paspaboTke NPOEKTOB aBTOMATU3aLMW C NMOMOLLbI0 COBPEMEHHbIX
CUCTEM MPOEKTUPOBAHUSA
1. MNMpepctaBnsaeT BO3MOXHOCTU Mcnonb3oBaHnss SCADA — cuctem gnsi
1. Bonpocebl YCTHOIO
ynpaBneHnst CRoXHbIMWU NPON3BOACTBaAMU OTPachnu.
. cobecenoBaHus
MKn-2 2. PabortaeT ¢ cucteMamy MPUHATUS SKCNEPTHbIX pelleHun Ans 2 MaKTVKo-
ynpasneHnst 3agaHHbIM TEXHOMOMMYECKMM NPOLLECCOM. : P
OpPUEHTUPOBaHHLIE 3a4aHus
3. MporpaMmmMmpyeT norm4yeckme KOHTPoNepbl Ha OOHOM U3 SI3bIKOB




TEXHOJIOrM4YeCKoro nporpaMmmMmpoBaHuna Ond obecneyeHus Tpe6yeMb|x
PEeXnMoB 1 3aaHHbIX NapaMeTpoB TEXHOJIOIMYECKOro npowuecca.

5.1.2 Cuctema n KpuTEpuUM oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTU KOMMNETEHLIMI

LLikana oueHuBaHus
YcTHoe cobecenoBaHue MucbmeHHas paboTa

CTyneHT nokasbiBaeT 3HaHWe PaKTUHECKOTO
mMaTepuana no nporpaMme, B TOM 9YuMCre:
3HaHWe  obsi3aTenbHoOM nuTepaTypbl,
COBpPEMEHHbIX Nybnukauuidi no nporpaMme
Kypca; CTyOEHT MOMNoXWTeNnbHO — caan
3auTeHo KONMMOKBMYMbI;  YYMTBLIBAKOTCA  JIOTMKa,
CTPYKTYpa, CTWUMNb OTBETa; KyNbTypa peuu,
MaHepa O6LLEHVSI; TOTOBHOCTb K AWUCKYCCUW,
aprymMeHTUPOBaHHOCTb OTBETa; YPOBEHb
CaMOCTOSITENBHOMO  MbILUTIEHUS;  YMEHWE
MPUIIOXNTL TEOPUIO K MPaKTUKE.

OtcyTcTBME 3HaHuUs NponaeHHOro
mMaTepuarna, nrnoxoe 3HaHue o6a3aTenbHON
nuTepaTypbl; oTpULaTenbHbIN pesynbTaT no
MPOXOXAEHUID  KOMNJIOKBUYMOB;  CTYAEHT
JOMycKaeT CyLEeCTBEHHble OWMnbKM npu
oTBETE Ha BOMPOCHI MpenoaBaTens;
HEBO3MOXHOCTb  MPUMOXUTb TEOpUD K
npaKTuKe.

He 3auTteHo

5.2 TunoBble KOHTPOSbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIe ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) onbiTa AeATeNIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmynnpoBKu BONPOCOB
Kypc 5

1 CocTaB 1 CTpyKTypa CUCTEM aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUS.

2 CeTeBas nHgpacTpykTypa. KaHanbl nepegayn AaHHbIX.

3 CATIP — nctopus passuTtus 1 Krnaccudukaums.

4 CTtagmm npoekTMpoBaHUsA cuctem aBToMaTu3aunm 1 ynpasneHus.

5 CTpykTypa npoLecca npoekTUpoBaHus.

6 Cuctembl aBTOMaTU3MPOBaHHOIO NPOEKTUPOBaHUs pacnpegenerHbix ACY Tr1.

7 SCADA —cuctembl. CocTaB 1 dpyHKUMOHUpoBaHue cuctemsl. OPC-cepBepbl. HasHaueHue, pyHKuun.

8 SCADA —cuctembl. VIx pacnonoxeHue B nepapxmm UHTErpMPOBaHHbIX CUCTEM YNpaBNeHNs NpeanpusaTueM.
OCHOBHbIE (OYHKLNN.

9 OcHOBHble NporpaMMHo-TexHUYeckue yposHu ACOLY.

10 Tunosown komnnekc ACOLY. HasHaueHune, npenmyLectsa OT NPUMEHEHMS.

11 Tunbl MHTerpaumoHHbIx cepsepoB ACYTIT/ACKY, pekomeHaaumm no NPUMEHEHMIO.

12 Ctpyktypa u peanusauma CAN-koHTponnepoB. OcobeHHocTu npumeHeHns CAN-ceTel.

13 Cetu Profibus. Tononor_Mﬂ, obMmeH VIHCbOpMaLI,E/IeVI B ceTu Profibus. ®yHKLMK qamgmquKoro W KaHanbHOro YPOBHS.
Appecauus B cetu Profibus. Npodunu yctponcTts, nogkntoyaembix k cetu Profibus.

14 Tononoruu, cnocobbl AocTyna k kaHany. KaHanbl cBA3w.

15 MpombiwneHHble ceTn. OCHOBHbIE MOHATUA. YNpaBneHue B ceTsx. NpoToKombl NPOMBILUSIEHHbLIX CETEN.

16 JlokanbHas ceTb Ethernet. MNpuHuunel nepegaym nHdopmauum, Bugsl ceten Ethernet.

17 KomnoHeHTbl JIBC 1 npombIlwneHHbIX ceTei. CepBepbl, paboyne cTaHUMmu, penutepbl, KOMMyTaTopbl, MOCTbI U
Wno3bl. HasHavyeHue, pyHKLMK.

18 YnpaeneHue B ceTax. CTekn KOMMYHMKALMOHHBIX NpoTokonos OSI.

19 BbluncnmtensHble cetu. OcHOBHble NOHATUA. Knaccundmkaums. Buabl Tononorui.

20 UHTepdelicbl RS232, RS422 n RS485. OcobeHHOCTM nepeaayn nHdopmauumn n obnactv npuMeHeHus.

21 UuTepdericbl 3BM 1 koHTponnepos. CuctemHble winHbl MK, Nepapxus winH.

22 ApxuTekTypa cucteMbl BXOAOB-BbIXOA40B B pacnpeeneHHbix YBK.

23 Mpoueccopsbl MIK. LUuknndaHocTts pabotel LIMY. Tunosas apxutektypa namsatu MIK.

24 ApxutekTypbl YBK 1 KOHTpoOnnepos.




25 Yto Takoe YBK? Knaccudgpukaums YBK. O6bekTHasi opueHTaums YBK.

26 |OYHKUMK U CTPYKTYpa MHTETPUPOBaHHBLIX CUCTEM YNPABMNEHUA COBPEMEHHBLIM NPEanpPUATUEM.

27  |ApxuTekTypa CBA3MN OTKPBITbIX CUCTEM.

28 CoBpeMeHHble TeHaeHUMM pa3BuTus pacnpeaeneHHolx ACY Tl v unTterpaumm ¢ ACYTT.

29 NACY npegnpuvatus: ypoBHUW, 3adadv, BapnaHTbl peLleHunin.

30 MES- n ERP-cuctembl. HasnadyeHve. MecTo B nepapxuv MHTErpupoBaHHbIX CUCTEM YMNPaBIieHNs.

31 OCHOBHbIE MNOHATMSA U npuHUUNDbI FOpVI3OHTaJ'IbHOl7I n BepTVIKaJ'IbHOVI MHTEerpaunun cCucTtem ynpasneHus.

32 AI'II'IapaTHbIe, nporpaMmMHble U KOMMYHUKaUNOHHBbIE CpeacTBa MHTerpaunn.

33 OcCHOBHble CBOWNCTBA, KOTOPbIM OOJTKHbI YyAOBNEeTBOPATbL COBPEMEHHbIE NHTETPUPOBaAHHbIE CUCTEMDbI
KOMMJIEKCHON aBTOMaTu3aunm.

34 3T1anbl co3pgaHusa UCTTY.

l/lepapxmquKaﬂ CTPYKTYpa MHTErpnpoOBaHHbIX CUCTEM aBTOMaTuU3aunun. ypOBHVI ynpaBneHus. d)yHKU,VIVI cucTem,
peann3yrLmnx 3T YpoBHHN.

35

36 KomnnekcHasi MHTerpauusa ocHoBa co3gaHuns apdeKkTMBHOro NpeanpuaTus.

5.2.2 TunoBble TeCTOBble 3aAaHUA

He npegycmoTpeHo
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuNA (3agaym, Kenchbl)

OnuncaHne BO3MOXHbIX HELUTaTHbIX CUTyauUuiA, NPeanoXeHHoe B 3a4aHWUn, COOEPXUT CUTYaL Mo, KoTopas MOXeT
ObITb Bbl3BaHa OAHOW UNK ABYMSA NpudmMHaMu. Pacno3HaBaHne BO3HUMKHOBEHUS CUTYyaLuUn Ha npoLecce OCyLLecTBnseTcs
MO OTKMOHEHWNIO 3HAYEHUSA OQHOMO U3 OCHOBHbIX NapamMeTpPoB OT perfnameHTHOro avanasoHa. [na AetanbHOro BbisiBNEHUS
KOHKPETHOWN NPUYMHbI, Bbi3BaBLUEN CUTyaLmio, TpebyeTcs OLEeHUTb COCTOSIHME OOMOSNHUTENBHOro NapamMeTpa.

Mpumep.

PesynbTaT chopmanusaumnm paccmaTpmeaemMon nHpopmauum LenecoobpasHo npeactaButb B TabnmyHom BuAeE.

Mpon3BoACTBEHHbIV NPOLECC NOMMITUIEHA BbICOKOTO AaBneHns obnagaeT NoBbILLEHHOW CTEMNeHbI0 ONacHOCTU U
annapaTtHoro odopmreHus. B pexmme HopManbHOro YHKUMOHMPOBaHUS YCTaHOBKa CuMHTe3a BegeT cebsi 4oCTaToOYHO
YCTON4YMBO, OOHaKO, B pesyrnbTate OEWCTBUS CUMbHbIX HEYYTEHHbIX (haKkTOpPOB, Ha KOTOpble HE paccyuTaHa cuctema
perynupoBaHusl, BO3HUKaeT CUTyauus, Korga ynpaBnsgeMOoCTb MPOLECCOM 3aBWUCUT OT KBanudukaumm onepaTtuBHOMO
nepcoHana. AHanu3 MHGOpPMaUMK, HAKOMMEHHON B OOLWEN WM cneuuanbHOW nuTepaType, a Takke MNONy4YyeHHOW B
pesynbTaTte Oecen C a3KcnepTtamu, MO3BOMWI BbIAEMWUTb [PYNMNy SBPUCTUK, MO3BOMSAOLWMX paclmpuTb obnacTtb
ynpaBrseMoCcTy NPOLECCOM 3a perflaMeHTHbIE rpaHuLbl, Hanpumep.

MogroToBka HenpopearnpoBaBLLEro STUMEHa K BBOAY B PELIMKI BKMOYAET ero noatanHyo OYUTKY 1 OXnaxaeHue.
Mpun atom MO yHeCeHHbIN B NUHUIO BLICOKOTO AABMEeHWS MOXET ocefaTb BHYTPW annapaTtoB U U3MEHSATb WX TEMNMoBOW
6anaHc. B yacTHoCTM pocT nepenaga AaBneHUn Mexay KpaHUMKU CeKUMAMMW MHOFOCTYNEHYaToro XonoamrbHUKa MOXeT
ObITb BbI3BaH 3aBMBKOV NONMAITUIEHOM BTOPOW CEKLMW XONOANUIbHMKA UK TpeTben cekuun. PacnosHaBaHe KOHKPEeTHON
MPUYMHbBI HapyLLeHs Heobxoammo Ans Beibopa noaxoasaLwero npoTMBoAencTBus. Tak ecnv BMecTe C pOCTOM nepenaga
AaBneHun HabniogaeTcs pocT TemnepaTypbl NOCMAe BTOPOW CEKuMW, TO 3TO rOBOPWUT O 3apacTaHuu BTOPOW CeKuuu U
TpebyeTca MNpomM3BECTM MepeknioyeHne cekuuin xonogunbHuka (2-1-3 wnm 2-3-1). Ecnn ogHOBpeMeHHO € pocToMm
nepenaga AaBneHUWn MAOeT POCT TemnepaTypbl Mocre TpeTen cekumu, TO BO3MOXHO 3apacTaHun TpeTen cekumn u
TpebyeTca NnponsBecTy nepeknodeHune cekunm (3-1-2 nnum 3-2-1).

5.3 MeToanuyeckne matepuanbl, onpeaenstolme npouenypbl oLeHMBaHUA 3HaHUWA, YMEeHUIW, BNaAeHU (HaBbIKOB
1 (MNK) NPaKTMYECKOro onbiTa AeATENIbHOCTH)

5.3.1 YcnoBusa gonycka o6y4arollerocs K NpomMexyTo4HoOM aTrecTauum 1 nopsaaok NMUKBUAaLNM akagaeMnyeckom
3a10MKEHHOCTH

[MpoBegeHe NPOMEXYTOYHON aTTecTauum pernameHTUPOBaHO foKanbHbIM HOpMaTMBHbIM aktom CII6IYMNTA
«[NonoxeHne o NpoBeAEHUN TEKYLLIETO KOHTPOMS YCNeBaeMOCTH U MPOMEXYTOYHOM aTTecTaumm obydaloLwmnxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X lMucbMeHHasn KomnbloTepHoe TecTupoBaHue NHas

5.3.3 Ocob6eHHOCTU NpoBeaAeHUs1 MPOMEXYTOYHOM aTTecTaumMm nNo gUCUUNIIMHe

|-|pVI nposegeHun 3avyeTa BpemMsd, OTBOANMMOE Ha NoAroToBKY K OTBETY, COCTaBliAEeT He 6onee 20 MuH.
B TeyeHwne ceMecCTpa BbINOJTHAETCA KOHTPOJIbHaA pa60Ta.

6. YYHEBHO-METOANYECKOE N UHOOPMALIMOHHOE OBECINEYEHUE OUCLUUMINHDbI




6.1 YyebHas nutepatypa

ABTOp 3arnasue MN3gaTtenbcTBo [oa nspaHma Ccbinka
6.1.1 OcHoBHas y4yebHas nuTepaTypa
Kygpswos B. C.,|OcHOBbI NporpaMMvMpoBaHus http://www.iprbooksh
ViBaHOB A. B.,|MnkponpoueccopHbIx op.ru/47437.html
AnekceeB M. B.,|koHTponnepos B uudpposbix| BopoHex: BopoHexXckun
Paszanues  C. B.,|cuctemax ynpasneHus rocyaapCTBEHHbIN 2014
TapabpuHa O. B.,[TexHonornyeckmmm YHUBEPCUTET
KoseHko N. A., MNanavH|npoueccamm NHXEHEPHbIX TEXHOMNOrMM
A. A, Ceupungos [1. A.
AdoHMH A. M.,|Pa3Butne wuHTErpuUpoBaHHbLIX . . http://www.iprbooksh
Mocksa: Mockosckum
pomoBa T. H.,|cnctem ynpasneHunsi B - op.ru/22462.html
rymaHuTapHbIn 2013
Llaperopoguee KO. H.,|npombiwneHHoOCTH
yHMBEpCUTET
Llaperopogues HO. H.
6.1.2 lononHuTenbHasa y4yebHas nutepatypa
Enusapos nU. A, [VHTerpupoBaHHble cuCTEMBI http://www.iprbooksh
TpetbakoB  A.  A.,|MpoeKkTMpoBaHus n| Tambos: TamboBckui 0p.ru/63849.html
MuenuHues A. H. |ynpasneHus. SCADA- rocyaapCTBEHHbIN 2015
[oroHuH B. A.,|cnctemsbl TEXHUYECKNN
Hasapos B. H., yHusepcuteT, O6C ACB
Onesckun 1. M.
JILA.  PycuHoB, W.B.|TexHonorn4eckoe M 6 http://www.nizrp.naro
PynakoBa nporpaMMMpoBaHnE B cpeae “BO 09pasoBaHitsl d.ru/concept.htm
Concent [Texcr]: Haykn PO, CM6IrTYPI. — 2012 ’ ’
P | “cne.: cnertypn
MeToaMYEeCcKoe nocobume

6.2 MNepe4yeHb NpodeccMoHanbHbIX 6a3 AaHHbLIX 1 MH(POPMALMOHHO-CNPABOYHbIX CUCTEM

MHdopmMaumoHHbIn  canT  «ABTOMaTM3auuss B NPOMbIWNEHHOCTUY  [OnekTpoHHbIi  pecypc]. URL:
https://favtprom.ru/

OnekTpoHHO-6nbnmoteyHas cucrema IPRbooks [QnekTpoHHbin pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUT CIb MNYMTAO [QnektpoHHbI pecypc]. URL: http://nizrp.narod.ru

6.3 MNepeyeHb NULEH3UOHHOIO U CBOOGOAHO pacnpocTpaHAeMOoro NnporpaMmMHoOro oéecneyeHus
AutoCADDesign
MicrosoftOfficeProfessional 2013
Microsoftwindows 8

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OocyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

AyanTtopus OcHalueHne

MynbTumMeaniiHoe obopyaoBaHue, cneunannsampoBaHHas mebenb, Jocka
JlekumoHHas y A pyA H P A
aygutopusi

MynbTumMeauiiHoe o6opyaoBaHue, KOMMbIOTEPHAs! TEXHMKA C BO3MOXHOCTbIO NMOAKITIOYEHUS K CETH
KomnbloTepHbIn knacc |«/IHTepHeT» 1 obecrneyeHMem [OCTyna B 3MEKTPOHHY WHMOPMAaLMOHHO- 0GpasoBaTeribHy

cpeay
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