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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

Cr. npenogararens, I1.B. ABnacko

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

[enbto u3yuenuss aucuuiuinHbl  «DCS-cucTeMbl»  SBISETCS  3HAKOMCTBO
CTyJCHTa C KOMIIOHEHTaMH COBPEMEHHBIX CHUCTEM pPacHpeeIEHHOTO YIIPaBICHUS
texHonornueckumu  nporieccamu  (Distributed Control System, DCS-cuctem),
U3y4YE€HUE METOJ0B NOCTPOeHUs A(P(PEKTUBHBIX CHUCTEM aBTOMAaTHYECKOIo U
AaBTOMATU3UPOBAHHOTO  YINpPaBJICHHUsI TEXHOJOTHUYECKUMHU TporeccamMu. B  pamkax
OCBOCHHSI AWCUUIUIMHBI CTYJCHT TOJIYy4YaeT HAaBBIKM TPAKTHUYECKOTO TPHUMEHEHUS
DCS-cucrem, ocBauBaeT crocoObl pelIeHUs MPAKTUYECKUX WHKEHEPHBIX 33/1a4 MpHU
JKCIUTyaTallud W pa3paboTKe MoOJyJiedl CHCTeM YNpaBiIeHUs W MOHHUTOpPUHIA
TEXHOJIOTUYECKHUX MPOLIECCOB U IPOU3BOJCTB.

1.2 3apauu u3yyeHus JUCUMIIMHBI

OCHOBHBIMM  33JlayaMHM  M3Y4YEHUS JTUCHUIUIMHBI SIBIsieTCA (PopMUpOBaHHE
KOMIIETEHIIMH, 3HAaHUW W YMEHUU B OOJIACTH TPOEKTUPOBaHUS, pPa3pabOTKU U
AKCIUTyaTaMd CHCTEM AUCIETYEPHU3ALUU TEXHOJOTMYECKUX MPOLECcCOB. M3yuenue
JUCIUIIIMHBL  CIIOCOOCTBYET Pa3BUTHIO Yy CTYACHTOB TEOPETUYECKUX 3HAHUU U
MPAaKTUYECKUX HABBIKOB, IO3BOJSIOMIMX BBITYCKHUKAM TIOHUMarb M IPUMEHATH
byHIaMEeHTaTbHBIE W TEpPEJOBble 3HAHWS W HAy4yHbIC MPUHIUIIGI, JIEKallUe B
OCHOBE METOJIOB IMPOCKTUPOBAHMS, Pa3pabOTKU U DIKCIUIyaTallid COBPEMEHHBIX
CPEACTB M CHUCTEM aBTOMAarTH3alliM, YIPABICHUS, KOHTPOJS TEXHOJOTMYECKUMU
mpoleccaMy M TMPOU3BOACTBAMU TpH (OPMYJIMPOBAHUM W PEIICHUU HHXKEHEPHBIX
3a1a4.

[To okOHUaHWU W3Y4YEHUS TUCUUIUIMHBI CTYJIEHT JOJKEH OBITh TOTOB peIllaTh
cienyrone npopecCUuOHATbHbBIC 3a/1a4H:

* BBITMOJHATh aHATU3 HAyYHO-TEXHUYECKON MHGPOpMAIMK, OTEYECTBEHHOTO M
3apyOeKHOTO  ONBITa, CBSI3AHHOTO €  MPOEKTUPOBAHUEM,  pa3pabOTKOW U
skcruryaranuet DCS-cucrem;

* o0OpabarbpiBaTh pe3yibTarbl ucciefoBanuii DCS-cucteM U METOIOB HUX
MPOCKTHPOBAHUS C TPUMEHEHHWEM COBPEMEHHBIX HMH()OPMAMOHHBIX TEXHOJOTHH M
TEXHUYECKUX CPEJICTB;

* IPOBOJAUTH  BBIYUCIHUTENIBbHBIE  HDKCIIEPUMEHTBI C  HCIOJIb30BAHUEM
CTAaH/IapTHBIX MPOTrPaMMHBIX CpPEACTB C IEJNbI0 TMOJIYYEHHUS] MareMaTUuyeCKHX
MOJIEJICH MPOIECCOB U 0OBEKTOB aBTOMATHU3AlUU U YIIPABIICHHUSI;

* TOTOBUTH JlaHHBIE U COCTaBIATH pedeparbl, OTUEThI, y4acTBOBATh BO
BHEJIPEHHUH PE3YJIHTATOB UCCIEAOBAHUHN U pa3pabOTOK CUCTEM aBTOMATH3AIUH;

* coOWparh W aHAIM3UPOBATh MCXOJHBIC JlaHHBIE A pacuéta U
MPOEKTUPOBAHUS CUCTEM aBTOMATH3AIINM, JUCTIETYCPU3AIIUN U YIIPABJICHUS;

* MIPOEKTHPOBATh OTJEIbHBIE OJIOKM CHUCTEM aBTOMATH3allMM W YIIPaBIECHUS B
COOTBETCTBUU C TEXHUYECKUM 33[JaHUEM;

*  KOHTPOJHPOBarb  COOTBETCTBHE  pa3padaThIBaéMbIX  MPOEKTOB U
TEXHUYECKOW JOKYMEHTAMU CTaHJapTaM, TEXHUYECKUM YCIOBUSIM U JPYTUM
HOPMAarUBHBIM JIOKYMEHTAaM.



1.3 IlepeyeHbp NJIaHMpPYyeMbIX pe3yJbTATOB OOy4YeHHMS] MO JAUCHUILINHE

(Mo1yJ110), COOTHECEHHBIX
o0pa3oBaTeJIbHOM MPOrPaMMBbI

C IJIAHUPYEMBIMHA pe3yjJabTarTaMu O0CBOCHUSA

Koa n HanmeHoBaHue MnHaOnKaTopa
OOCTWXEeHNA KoMmneTeHunmn

3aI'IJ'IaHI/IpOBaHHbIe pe3ynbTtaTthl o6yquV|;| no ancuuninnHe

OK-5: cnoco0HOCTBIO K caMoopraHu3anvm 1 CﬁMOOﬁpiBOBﬁHHlO

OK-5: ctocOOHOCTBIO K
CaMOOPraHHU3aIUH U
caM000pa30BaHUIO

3a71a4M yIpaBJICHNs TEXHOJIOTHYECKUMU IPOLECCaMu Ha
YpOBHE 1I€Xa U yJacTKa

yCTaHAaBIMBAaTh U HACTPAaUBaTh IPOrpaMMHOE
obecneuenue DCS-cucrem (na npumepe Proficy 1FIX)
OIIBITOM CaMOCTOSITEJILHOTO Pa3BEPTHIBAHUS CUCTEMBI
1FIX no paznuuHble BapyaHThI peLeHus 3a/1a4
aBTOMAaru3alu

OIIK-3: crnoco0HOCTHIO MCITOJbL30

BaTh COBPeMeHHbIe HH(OPMALMOHHbIE TeXHOJIOTHH,

TeXHHUKY, NPHKJIAJHbIe IPOrPaMMHbIe CPe/ICTBA NPHU PelIeHuH 3a1a4
npogeccHoHATbHOM 1esITeTbHOCTH

OIIK-3: crtocoOHOCTHIO
UCTIOJIb30BaTh COBPEMEHHBIC
UH(GOPMAIIMOHHBIC TEXHOJIOTHH,
TEXHHKY, IPUKIIATHBIC
IpPOrpaMMHEBIC CPEACTBA IPH
pelIeHnH 3a/1a9
npodecCuoOHATBLHOM
JIEATEIIbHOCTH

coBpeMeHHble DCS-cructemMbl 1 UX OTJIUYUTEIbHbBIC
BO3MOXKHOCTH

MIPOEKTUPOBATH CPEJCTBA AUCTIETYEPU3ALUHU U
YIPaBJICHUS TEXHOJIOTHYECKUMU TIPOIIECCAMHU C
ucrnonb3zoBanueM DCS-cuctemsr Proficy iFIX
omnbiToM npumenenust DCS-cuctems Proficy iFIX,
OpPUEHTHUPOBAHHOM Ha pelIeHHE 3aa4l YIIPaBICHUS
TEXHOJIOTHYECKUMU TIPOIECCaMHU

IIK-19: cnoco0HOCTHIO YYaCTBOBATH B PadoTax Mo MOAEJIMPOBAHMIO NPOAYKIINH,
TeXHOJIOTHYeCKHX MPOLeCcCOB, MIPOU3BOACTB, CPEJACTB H CHCTEM aBTOMATH3ALMH,
KOHTPOJIS, IMATHOCTUKH, HCTILITAHUI M YIIPaBJIeHUs NMPOLeCcCaAMU, )KU3HEHHbIM
IUKJIOM NMPOAYKIMH M ee KAYeCTBOM C HCI0/Ib30BAHHEM COBPEMEHHBIX CPE/ICTB
ABTOMATH3MPOBAHHOI'0 NPOEKTHPOBAHMS, 110 Pa3padoTKe AJIrOPUTMUYECKOT0 H
NPOrpaMMHOro odecriedeHusl CPeICTB U CHCTeM AaBTOMATH3ALMH U YIPaBJIeHHs

npoueccaMmu

[TK-19: cnoco6HOCTEIO
y4acTBOBaTh B paboTax Mo
MO/ICJIMPOBAHUIO TIPOTYKITHH,
TEXHOJIOTHYECKUX MPOIIECCOB,
MIPOU3BOJICTB, CPE/ICTB U CUCTEM
aBTOMAaTHU3alliu, KOHTPOJIS,
JIMarHOCTUKH, UCTIBITAHUH 1
YIPaBJICHUS TIPOIECCaMH,
KU3HCHHBIM ITUKJIOM
MPOAYKIUU U €€ KAYECTBOM C
UCTIOJIb30BaHUEM COBPEMEHHBIX
CPEJICTB aBTOMAaTU3UPOBAHHOTO
POCKTHUPOBAHHMS, TIO
pa3paboTke aropUTMUIECKOTO
U MPOrPAMMHOTO 00€CTICYCHUS
CPEIICTB ¥ CHCTEM
ABTOMATH3AIH U YIIPABJICHUS
poreccaMmu

Mecto DCS-cucreM B nHGOpMaIIMOHHOW CTPYKTYype
MIPOU3BOJICTBEHHOTO MPENPUSITHS;

TeHJaeHIuu pa3BuTus DCS-cuctem u TEXHOIOTHI,
CBSI3aHHBIX C IMPOEKTHpPOBaHUEM U paspadboTkoit DCS-
CHUCTEM;

MIPUHIUITEI OOMeHa TaHHBIMHU Mex 1y DCS-cuctemoit u
TEXHOJIOTHYECKUM 000pyA0BaHHEM

MIPOEKTUPOBATH U PEATU30BBIBATH MHEMOCXEMBI
TEXHOJIOTUYECKHX TPOLIECCOB;

HacTpauBarb DCS-cructeMy 1o i KOHKPETHYIO 3a/1a4y
aBTOMAaTHU3aINH

OTIBITOM Pa3pabOTKH U UCIIOJIb30BaHUsI MOJIEIIEH
TEXHOJIOTHMYECKUX MPOIIECCOB M OOBEKTOB yIPABICHUS




ITK-3: roTOBHOCTBHI0 IPUMEHATH CIOCOObI PALMOHAJIBLHOIO HCIIOIb30BAHNS
cbIPbeBbIX, JHEPreTHYeCKHUX U APYTUX BUI0B PecypcoB, COBpeMEeHHbIe METO/AbI
pa3padoTKH MaJT00TXOIHBIX, JHEProcoeperalmux 1 3K0JOrH4eCKH YUCThIX
TeXHOJIOTH, CPeICTBA ABTOMATH3ALMN TEXHOJIOTH4YeCKUX MPOLecCoB U NMPONU3BOICTB

[IK-3: roTOBHOCTBIO IPUMEHSATH
CHOCOOBI PALIMOHATBHOTO
UCIIOJIb30BaHUS ChIPbEBBIX,
SHEPreTHUECKUX U APYTUX
BUJIOB PECYPCOB, COBPEMEHHBIE
METO/bI pa3paboTKu
MaJIOOTXO/HBIX,
sHeprocOeperaromux u
HKOJIOTUYECKHU YHUCTBIX
TEXHOJIOTHH, CpeacTBa
aBTOMAaru3alu
TEXHOJIOTHYECKUX IPOLIECCOB U
IIPOM3BO/ICTB

METO/bI IPOCKTUPOBAHUS U PEATTU3AIIUU CPEJICTB
JTUCTIETYEPU3ALUHU U YIIPABICHHUS TEXHOJIOTHYECKUMU
MIPOLIECCAMU;

OCHOBHBIE MTPUHIMITBI (PYHKITHOHUPOBAHHS CUCTEM
JUCTIETYEPU3ALNH U YITPABIICHUS TEXHOJIOTUYECKUMU
poLeccamu

poeKkTupoBark 6a3zy nanHbix DCS-cucremsr;
paspabarbiBarh nojcucreMy Tpesor DCS-cuctemsl
OTIBITOM Pa3pabOTKHU M COBEPIICHCTBOBAHUSI METOIOB
MIPOEKTUPOBAHUS CUCTEM TUCIETUEPHU3ALUU U
YIpaBIEHUS TEXHOJIOTUYECKUMHU MPOIECCaMu

1.4 Oco0eHHOCTH peau3alMu JUCIHUTLTHHBI

SI3pIK peanu3auuv JUCHUILIMHBL: PycCcKuu.

Jucnumnnuna (Moyib) peanusyercs ¢ npumeHenuem 20 u IOT

URL-anpec u Ha3BaHHWE 3JIEKTPOHHOTO oOydaromiero kypca: http://e.sfu-
kras.ru/course/view.php?1d=182.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

Bun yue6HO# paboThI

Bcero,
3a4ETHBIX
€JINHUILL
(akam.gac)

CemecTtp




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYECKU MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHsaTUA
CamocTosTenbHas
JIEKIIMOHHOTO
Ne A Cemunaps! u/unu | JlaboparopHbie paboTa, ak. yac.
/T Mozyiu, Tembl (paszensl) JUCUHUIUIHHBL [IpakTnueckue paboThI W/unu
3aHATUA [IpakTHKyMBI
B Tom B Tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1. Poib u MecTo DCS-cucTtemM B HH(OPMALIMOHHOM NMPOCTPAHCTBE MPeANPUATHS
1. Ocobennoctu nporecca ynpasienus B DCS. Poirs DCS 1
B WHGOPMAIIMOHHOM MIPOCTPAHCTBE MPEATPUATHUS
2. 18
2. Crpykrypa u coctaB ACYTII u DCS-cucrem
1. BapuanTts! crpykrypsl ACYTIIL. YpoBeHs BBOa/BBIBOIA 1
2. Tunsl Monysel BBOAa/BbIBo1a. KoMMyHMKalMOHHbBIE
Moxynu. OCOOEHHOCTH BBO/Ia aHAJIOTOBBIX CUTHANIOB B 1
KOHTpOJLIED
3. Pabora B cpene Proficy Workspace 1
4. 18
3. IIporpammuoe odecnieuenne ACYTII. Texnosorus OPC
1. YHuBepcaipHOe nporpammuoe obecrieuenne ACYTIIL. 1

Cranpapt IEC 61113-3. Opranusanus cBsi3u ¢ annaparypoi




2. [Tonsatue OPC-cepepa u OPC-xnuenTa. Cnienudukanum
OPC

3. Cosznanue 6a3bl qaHHbIX iFIX

4. BBoa/BbIBOJ MH(OpMAIUN

5.

18

4. ba3za panueix DCS-cucreMbI

1. Ctpyxkrypa 6a3b1 gansbix iFIX. bioku u nenouku 6;10K0B

2. IIpoexktupoBanue 0a3bl JaHHBIX TEXHOJIOTUYECKOTO
nporecca. J{paiiBepbl BBO1a/BBIBOIA

3. Aaumarus oowsexToB 1FIX

4.

18

5. MeToabl NpPOeKTHPOBAHUS ONEPATOPCKOro MHTEep(eiica

1. ABTomMaru3upoBaHHOe pabouee MecTo. DopMel
IPEJICTaBJICHUS 1 KOMIIOHOBKH HH(QOPMALIMU Ha IKpaHaX
APM. TpeboBanus k pazpadotke APM

2. PaGora ¢ 6ubnuorekoit 00b6ekToB 1IFIX

3. Coznanue pacnycaHuil

4. Co3ianye CKpUIITOB

5.

18

6. TpeBoru u TpeHabI

1. TpeBoru B DCS-cucremax. THIbI TPEBOT U COOOIICHUIA.
Tpenabt

2. Tpenabl peaTbHOTO BPEMEHHU

3. Coznanue 1 KOHQUTYpUPOBAHHE CBOAKHU TPEBOT

4, COS,Z[aHI/IC OIICPATOPCKOIro OKHA HaBUT Al

5.

18

7. TengeHuuu u nepcnekTusbl pa3putusa DCS-cucrem




84

Bcero

10

10

192




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

1. Konrox B. JI. [IpoextnpoBanue aBTOMAaru3upOBAHHBIX CHCTEM IPOU3BOICTBA:
yuebHoe nocooue(Mocksa: Kypc).
2. bnarosemenckas M. M., 3no6un JI. A. MadopmManinoHHbIe TEXHOIOTHA

CUCTEM YIIPaBJICHUS TEXHOJIOTMUYECKUMHU MpOoIecCaMu: YUeOHUK ISl BYy30B
(M.: Bpicm. mik.).

3. Cxuptnanze A. I'., CkBopuoB A. B. TexHomornueckue nporuecchl
ABTOMAaTU3UPOBAHHOTO MTPOU3BOJICTBA: YUYEOHUK /JIsi CTYJIEHTOB BY30B 110
HaIpaBJICHUIO "ABTOMAaru3anus TEXHOI. IpolueccoB U np-B"(Mocksa:
Axanemus).

4. Kanrun B. B. CpenctBa aBTomMaruszaiuu 1 yrpaBieHus. AnnaparHblie U
MpOrpaMMHBIE PEIICHUs: YI4eOHOE MOCOOME I CTYJICHTOB BY30B,
00yYaroIIMXCs MO HaMpaBJICHUIO ""ABTOMATH3AIMS TEXHOIOTUYECKUX
nporueccoB U mpou3BoAcTB" (Craporit Ockon: THT).

5. TroxteB /. A., Hemryuna I1. A., Kanynusn /. B. KomnerorepHsie TexHo0ruu
YIpaBJICHUs B TEXHUYECKUX cHUCTeMax: yue0.-MeToI. mocodue 1ist niad.
pabort [y ctynentoB Harp. 220400 «YnpaBiieHHe B TEXHHUECKHUX
cucremax» npoduis 220400.68.01 «HTErpUpOBaHHBIE CUCTEMBI
yrpasiieHust mpousBoacTBom» |(KpacHosipck: COY).

4.2 JInueH3uoOHHOEe W CBOOOHO pacnpocTpaHseMoe MPOrpaMMHoe
o0ecreyeHne, B TOM YHCJIe OTeYeCTBEHHOr0 MPOU3BOACTBA (IPOrpaMMHOe
o0ecreyeHne, Ha KOTOPOe YHUBEPCHTET HMeeT JHUIEH3NI0, 2 TAKKe CBODOTHO
DacnpocTNaHsieMoe MDOrNaMMHOe ofecreyeHue):

1. » Adobe Acrobat Reader;
2. * Microsoft Office (MS Word, MS Excel, MS PowerPoint).

4.3 NUurepHeT-pecypchl, BKIAWYAsA NpodeccuoHATIbHbIEe 0a3bl JaHHBIX
U UH(OPMAIHOHHBIE CIIPABOYHbIE CUCTEMBbI:

* opunmanbueiil web-caiit COY. — Pexxum gocryna: http://www.sfu-kras.ru;

2. * cucTema dJ1eKTpoHHOTo o0yueHuss CDY. — Pexum goctyma: http://e.sfu-
kras.ru;

3. e*oanexTpoHHas Oubmmoreunas cucrema COY .- Pexxum nocryna: http://bik.sfu-
kras.ru;

4.  *31eKTpoHHO-OMOMMOTeuHas cuctema « HanmonanbHbI nndpoBoii pecypc

«PyxonT». — Pesxkxum gocryna: http://rucont.ru;

5. e oJekTpoHHas OMOIMOTEYHas CUCTeMa U31arebeTBa «Jlanby. — Pesxum noc-
tyna: http://e.lanbook.com;

6. * 3JIeKTpoHHas 6ubnuoTeyHas cucrema «MHppa-M». — Pexum gocrymna:
http://www.znanium.com;

7. * cripaBo4yHas1 HopMaruBHas cucreMa «NormaCSy». — Pexxum focryna:
http://www.normacs.ru/.
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S ®oH OLEHOYHBIX CPEICTB

OI_ICHOLIHI)IC CPCACTBA HAXOOATCA B IIPUIIOKCHHUH K pa6OLII/IM IIporpaMmmam
JUCHUIIIINH.

6 MartepuajibHO-TeXHMYeCKasi 0a3a, He00X0AMMAA [IJIsl OCYLeCTBJICHHS
00pa30BaTeJIbHOIO Mpolecca Mo JUCHUIJINHE (MOLYJII0)

Jnst ocyiecTBieHust 00pa3oBareIbLHOTo Impoliecca Mo AUCIUIUIMHE UCTIOJIb3YIOTCS
cnienuaibHbie noMenieHus u3 ayautopaoro pouga MKUT COY, npencrapistomine
coboii yueOHbIe ay TMTOPHH JIJIsl TPOBEACHUS 3aHATUH JIEKITMOHHOTO U
CEMHUHAPCKOT0 TUIOB, TPYNIOBBIX U UHAUBUIYAbHBIX KOHCYJIbTALUNA, TEKYILETO
KOHTPOJISI U MPOMEKYTOUYHOMN arTeCcTalliu, a TAKXKE MOMEILECHUS JIJIst
CaMOCTOSTEIILHON PabOTHI.

CrienivaibHbIE TIOMEIIEHUS JODKHBI OBITh YKOMIUIEKTOBAHBI BEIYUCIUTEIIHHON
TEXHUKOU C YCTAaHOBJICHHBIM HAOOPOM HEOOXOAMMOTO MPOrPaMMHOT0 00€CTICUCHHU S
Y BO3MOXHOCTBIO BBIXO/Ia B JIOKaIbHYIO ceTh CDY u cetb «IHTEpHETY.
JlekiMoHHbBIE 3aHATHS JOKHBI IPOBOAUTHCS B CIIEIIUATIbHBIX TOMEIICHUSX,
000pYAOBaHHBIX CUCTEMaMU MPSIMOI/00PATHOM MPOEKITUH JIJISl JOBEICHUST yIeOHOM
uH(popMauu O00IbIION ayAUTOPHH.

[Tomemienust 1y1st CaMOCTOSATEIBHOM padOThI 00YHAIOUTNXCS JOJKHBI OBITH
OCHAIIICHBI BRIYUCIUTEIIEHON TEXHUKON C BOBMOXKHOCTBIO TOAKITIOUEHUS K
nokanbHOM cetn CDY u cetn «IHTEpHET» M 0OECTIEYeHHEM JIOCTYIIA B
3JIEKTPOHHYIO0 UH(OpMaIIMOHHO-00pa3zoBaresbHyto cpeny COY.
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