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1 Hean 1 3a0a4v M3VYECHUSA TUCIUILIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Hensro  wu3yuenuss  aucuumuiniHbl  «SCADA-cuctemb»  sgBisieTcs
3HAKOMCTBO CTYJIEHTa C KOMIIOHEHTaMH COBPEMEHHBIX CHCTEM YAAIEHHOTO
KOHTPOJISI U yIpaBieHUs TexHoJiormdeckuMu mporeccamu (SCADA-cuctem),
U3YYEHUE METOJIOB NOCTPOEHUS 3(P(PEKTUBHBIX CHUCTEM aABTOMATHYECKOTO U
ABTOMAarU3MPOBAHHOTO  YMPABIEHUS  TEXHOJIOTMYECKUMHU  IPOLECCAMHU, C
MCIIOJIB30BaHUEM TpPOrpaMMHO-annaparabix komiuiekcoB SCADA. B pamkax
OCBOCHMSI  JUCLUMIUIMHBI  CTYJEHT TIOJYy4aeT HAaBBIKK  MPAKTUYECKOIO
npumeHeHuss SCADA-cucteM, OCBaMBaeT CIOCOObI PEIICHUS MPAKTHUYECKUX
WHXEHEPHBIX 3a/a4 MpU OHKCIUTyaTallid M pa3paboTke MOAYJEH CHUCTEM
YIPABJIEHUS U MOHUTOPUHIA TEXHOJIOTHYECKUX MPOLECCOB U MPOU3BOJICTB.

1.2 3amauu u3y4YeHUA TUCITATLUIHHBI

OCHOBHBIMU 3aa4aMu U3YICHUS TUCITUTUTHBI SIBJISICTCS
dbopmMupoBaHME  KOMIETEHIIMM, 3HAaHUM W  yMEHHMH B  o0OyacTu
MPOCKTUPOBAHUS, Pa3pabOTKM H IKCIUTyaTallid CHCTEM JTUCIIETYEPHU3ANH
TEXHOJIOTUYECKUX  MpOIeCCOB.  V3ydeHWe  AMCHUIUIMHBI  CITOCOOCTBYET
Pa3BUTHIO Y CTYJICHTOB TCOPETHUYCCKUX 3HAHMA M TMPAKTUICCKUX HaABBIKOB,
MO3BOJISIONINX BBITYCKHUKAM IIOHMMAarb W MPUMEHATH (PYHJIaMEHTAIbHBIC U
NepeoBbie 3HAHWS W HAay4YHbIC TPUHIUIGI, JIekKalieé B OCHOBE METOJIOB
MPOCKTUPOBAHUS, Pa3padOTKM © OKCIUTyarallid COBPEMEHHBIX CPEICTB U
CUCTEM  aBTOMATH3AIllM{,  YyNPaBICHHUSA, KOHTPOJISA  TEXHOJOTHICCKUMHM
mpoleccaMd W TPOM3BOJICTBAMHU  TNMpPU  (POPMYJIHPOBAHHMH U PEIICHUU
WHKXCHEPHBIX 3a/1a4.

ITo oxoHYaHWM W3Yy4YeHUs NUCIMIUIMHBI CTYACHT JOKEH OBITh TOTOB
peliarh cieayrlre NpoPecCuoHaIbHbIE 33Ja4u:

. BBITIOJTHATH aHaIN3 HAY4YHO-TEXHUYECKOMN uH(popmanuu,
OTEUECTBEHHOTO M 3apyOEKHOTO OIbITa, CBSI3aHHOTO C MPOCKTUPOBAHUEM,
pazpaboTkoi u skcruryarainueit SCADA-cucrem;

» oOpabareiBaTh pe3yabTarel uccnenoBannii SCADA-cucteM u METOI0B
UX TIPOSKTHPOBAaHHWSI C TPUMEHEHHEM COBPEMEHHBIX HWH(OPMAIIMOHHBIX
TEXHOJIOTUN U TEXHUYECKUX CPEJICTB;

* MPOBOJHUTH BBIYMCIUTCIBHBIC OSKCICPUMEHTBI C HCITOJIH30BAaHHEM
CTaHJAPTHBIX MPOTPAMMHBIX CPEJICTB C IIEJbIO TOJYYCHHS] MareMaTHYeCKUX
MoOJIeJIel TIPOIIECCOB U OOBEKTOB aBTOMATH3AIMH U YIIPABIICHUS;

* TOTOBUTH JIaHHBIC M COCTaBJIATH pedeparbl, OTYCTHI, YIacTBOBATh BO
BHEJ[PEHUU  pEe3yJbTaroB  HCCIEAOBaHUM U pa3paboOTOK CUCTEM
aBTOMaTH3aIlHH;

e coOuparh W aHATM3UPOBATh WCXOJHBIE JaHHBIE IJIs pacu€ta W
MIPOCKTUPOBAHUS CUCTEM aBTOMATHU3AINH, TUCIICTUYSPU3AIINH U YITPABIICHHUS,
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¢ IPOCKTUPOBATH OTICIILHBIC OJOKHU CHCTEM aBTOMaru3almnmn u
YIpaBJICHHUA B COOTBETCTBHU C TCXHUYCCKHUM 3aIAHUCM

®* KOHTpOIHUPOBATb COOTBCTCTBHC pa3pa6aTLIBa€MBIX IIPOCKTOB H
TEXHUYECKOM HOKYMCHTAIIUU CTaHAapTaM, TCXHHUYCCKHUM YCIIOBUSIM U JAPYI'UM
HOPMATUBHBIM JJOKYMCHTAaM.

1.3 TlepedyeHp TUIAaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAMCIUTUIMHE
(MOZyJI0), COOTHECEHHBIX C IUIAHUPYEMbIMU pe3yJibTaTaMUd OCBOCHHS
o0Opa3oBareIbHON MPOrpaMMbl

OIIK-7:cnoco0HOCTBHI0O YYUTHIBATH COBPEMEHHbIEC TEHACHIIUH PAa3BUTHA
3J1eKTPOHMKH, H3MEPHUTEIbHONH H BHIYMCIUTEIbHON TEXHUKH, HHPOPMALMOHHBIX
TEXHOJIOTHH B CBOEH NPo(deccHoHAIBLHOI 1eITeJIbHOCTH

VYposens 1 TEHJCHIIMH Pa3BUTHS KOMILJIEKCOB aBTOMATH3aLUN

VYposens 1 MCTIOJIb30BaTh TEKCTOBBIE U rpadpuueckrne MIOK-s3b1ku
IIPOrpaMMHPOBAHUS

VYposens | OMBITOM UCNO0JIb30BaHUs MOK-A3bIKOB IPOrpaMMUPOBAHUS

K-5:cnoco0HOCTHIO OCYIIECTBIAATH COOP M AHAJIN3 MCXOAHBIX IAHHBIX IS pacyera u
NMPOEKTHPOBAHUS CUCTEM U CPeICTB ABTOMATH3ALMHU U YIIPABJIEHUSA

VYposens | METObI MPOEKTUPOBAHUS IPOTPaMMHOTO 00ECTIEUeHH S
aBTOMAaTU3MPOBAHHBIX CUCTEM YIIPABJICHUS

Yposens 1 CO3/1aBaTh AJITOPUTMbI pabOThI IPOTPAMMHOTO 00ECTIeYeHHsI CPEICTB
aBTOMaTru3aluu

VYposens 1 onbITOM HacTpoiku U npuMmeHenus CASE-cpencts pazpaboTku

mporpaMMHOro obecrieueHust CpeACTB aBTOMATU3AIUU

ITK-6:cnoco0HOCTHI0O MPOU3BOAUTH PacyeThl M MPOEKTHPOBAHNE OTAEJIbHBIX 0JIOKOB 1
YCTPOICTB CHCTEM ABTOMATHU3AIIUM U YIIPABJIEHUS U BHIOMPATH CTAHAAPTHbIE
CpecTBAa ABTOMATHKHU, U3MEPHUTEIbHON U BHIYMCIUTEIbHON TEXHUKH IS
NMPOEKTUPOBAHUSA CHCTEM ABTOMATHU3AIUM U YIIPABJIEHHUS B COOTBETCTBUH C
TeXHUYeCKUM 3aJaHHeM

Yposens | MeToAbl (hOpMUPOBaHUS TPEOOBAHUH K CPEACTBAM aBTOMAaTUKH

Yposens 1 IIPOU3BOJUTH PAacUEThl U BBIOUPATh CTAH/IapTHBIE CPEICTBA ABTOMATUKHU

VYposens 1 METOAaMH BbIOOpa CPECTB U3MEPEHHUS TIPU MPOSKTUPOBAHUHU YCTPOICTB
CUCTEM aBTOMAaTHKHU

1.4 Mecro aucuuiuinHbl (MOZIYJII) B CTPYKType 0Opa3zoBareibHON
POrpaMMBbI

PLM-cucremsbl
Teopust aBTOMaruyeCcKoOro ymnpaBJICHUS

Crynentel miepen ocBoeHUeM JaucIUIUIUHBL  «SCADA-cucteMb»
JIOJDKHBI BJIA-JIETh HABBIKAMU IIPOTPAMMUPOBAHMSI HA S3BIKAX BBICOKOTO
VPOBHSL M  HaBbIKaMU  pabdOTbl € HMHCTPYMEHTAIbHBIMH  CPEJICTBAMHU
pa3pabOTKU MPOrPaMMHOTO  OOECTedYeHUsl, NPUKIAAHBIM MPOrPaAMMHBIM
obOecrieueHUEM JUIsl PEIICHUST MareMarudeCcKuX 3a7ad, MMETh IMpeCTaBICHUE
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0 METOJax MPOEKTUPOBaHUs 0a3 JaHHBIX. 3HAHUE OCHOBHBIX MPHUHIIUIIOB U
METOJI0OB Pa3padOTKH MPOTPaMMHOTO OOECIEUeHHS, THIIOBBIX CIOCOOOB
OpraHMU3allMu JIaHHBIX, MOJAXOJO0B K MOCTPOCHUIO U PEATU3AUU AITOPUTMOB
MO3BOJIUT TMPOBOJUTH aHAIW3 METOJOB MPOCKTUPOBAHUS M pa3pabaThIBaTh
s dpextuBabie SCADA-cucTteMbl. YuuThiBasg, 4YTO AUCIUIUIMHA SBISIETCS
pohecCHOHATHHO-OPUEHTUPOBAHHOM,  CTYACHTY TIeped €€ H3yYeHUEeM
TaK)kK€ HEOOXOJIUMO MMEThH MPENI-CTaBJICHHWE O COBPEMEHHBIX YCTPOMCTBAX U
CpEe/JCTBAaX AaBTOMATH3AllUM, MPHUHIIUIAX WX HCMOJb30BAaHUS U METOJaX HX
MIPOCKTUPOBAHUS.

[Tonydyennble B XxoJe wu3ydeHHs JUCHUIUIUHBI «SCADA-cucteMb»
3HAHUSI, YMEHUSI M HaBbIKK MOTYT MCIOJIb30BAThCS IIPU  BBIMIOJHEHUU
naboparopHbeIX pabot 1o kKypcam «IIpoekTupoBaHHE CHUCTEM YIIPaBJICHUS»,
«CucreMbl yIpaBICHUS MIPOU3BO-CTBEHHBIMHU mpoleccamm,
«ABTOMAaTU3UPOBAHHBIE CUCTEMbl YIPABICHUSA MPEANPUITHEM», A& TAKXKE B
X0/1€ MOJTOTOBKH BBIITYCKHOM KBATU()UKAITMOHHOMN pabOTHI.

ABTOMaTU3MpPOBAaHHBIE CUCTEMbI YIIPABICHUS HPEANPUITUEM
[IpoexkTpoBaHue CUCTEM YIIPABICHUS

1.5 OcobeHHOCTH peanu3aluy JUCIUILTUHBI
S3BIK peanuzauuu AUCHUIIMHBL Pycckuil.

HuciuminzHa (Moaynb) peanusyercs ¢ npumeHeHueM D0 u JJOT

http://e.sfu-kras.ru/course/view.php?1d=182



2. O0beM TUCHUILIHHBI (MOIYJIS1)

Cemectp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 7
(akam.gac)

Oomast Tpy10eMKOCTh

JAMCHMILTHHBI 6(216) | 6(216)

KonTakTHas padora ¢

2,5(90) | 2,5(90)
npenoaaBaTejiemM:

3aHSTHS JICKIIMOHHOTO THITA 1(36) 1(36)

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MPAKTUYCCKUC 3aHATHA

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI 1,5 (54) 1,5 (54)

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHas padora

ofyaomExesn: 3,5(126) |3,5(126)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Ja Ja

KypcoBas pabota (KP) Her Her

IIpoMeskyTOYHAS aTTeCTANMSA
(3auéT)




3 Conep:xanue IMCHUTIIAHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)

3aggaTusa
CEMHUHAPCKOTO THUIIA

Cemunap | Jlaboparo
3aHATUSA | BI /MR pHBIC Camocros
Mopyu, Temer IT 0OTHI TenbHast | DopMmupyeMbIe
No /i (pasnes) nekiuonH | [Ipaktnue | pal PMHPY
HCLHTUTHHBL Oro TUMa CKHE u/unu pabora, KOMIIETCHIINH
(akam.uac) | 3amarusa | IIpaktuky | (akam.gac)
(akan.gac) MBI
(akam.gac)
1 o] 2 A I~ L 7
Pore u  mectO
SCADA-cuctem B
1 UH(POPMAITMOHHO 4 0 0 6
M  [POCTPAaHCTBE
PE TP THS
CrpykTrypa u
2 coctaB ACYTII u 6 0 6 6
SCADA-cucrem
IIporpammHOe
obecrieueHne
3 ACYTIL 8 0 9 10
Texnomorus OPC
baza JIaHHBIX
4 SCADA-cucrembl 6 0 ? 10
MeTtonanl
MIPOEKTUPOBAHUS
5 OIeparopcKoro 6 0 15 12
uHTepdeiica
SCADA-cucrem
TpeBoru 51
TPEHIBI B
6 SCADA- 6 0 15 10
CUCTeMax
Tennenun u
MIEPCIICKTUBBI
7 pazsutusi SCADA 0 0 0 2
-CHCTEM
Bcero 36 0 54 126

3.2 3aHATus JEKIUOHHOTO TUIIA

No paznena

HaumenoBanue 3anatuii

O0BeM B akaj.gacax
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/11

JAUCHUITIINH
bI

Bcero

B TOM YMHCJIIE, B
MHHOBAITMOHHOH

dbopme

B TOM 4HUCJIC, B
AIEKTPOHHOM

dbopme

OcobeHHocTH mporuecca
ynpasieHusi B SCADA.
Posis SCADA B
MHPOPMAITTOHHOM
IIPOCTPAHCTBE
TPEIIPUSATHS

BapuaHTbI CTpyKTYpBI
ACYTIIL. Yposens
BBOJIa/BBIBOJIA

Tunbsl Mogynei
BBOJ1a/BBIBOIA.
KoMmmyHuKanvoHHbIe
Moaynu. OcoGeHHOCTH
BBOJIa aHATIOTOBBIX
CUTHIOB B KOHTPOJLIEP

YHuBepcaibHOe
MPOrPaMMHOE
obecneuenne ACYTIL
Crangapt IEC 61113-3.
Opranuzanus cBsizu ¢
anmnaparypou

[Tousitue OPC-cepBepa u
OPC-knuenra.
Crnemudukaruu OPC

CrpykTypa 0a3bl JaHHBIX
1FIX. Biioxu 1 nemnoukn
0JIOKOB

[IpoekTrpoBanue 0a3bl
JTAHHBIX
TEXHOJOTHYECKOTO
npouecca. JpaiBepsl
BBOJa/BBIBOJA

ABTOMAaTH3UPOBAHHOE
pabouee mecto. Dopmbl
NPEJCTaBICHUS U
KOMITOHOBKH
MHpOPMaIMK Ha SKpaHax
APM. TpeboBanust k
paspabotke APM

Tpesoru B SCADA-
cucreMax. Tunel TpeBor u
cooOmienuit. TpeHbl

Dann

2£




3.3 3aHATHS CEMUHAPCKOTO THUIA

Ne O0BeM B akaj.yacax
- B TOM YHCJIE, B B TOM YHCIIE,
Ne | paznena N N
HaunmMenoBanue 3aHsTuii MHHOBAIIMOHHOMI B
/11 | IUCIIAILIT Bcero .
dbopme AIIEKTPOHHOU
AHBI
dbopme
Daoaanxn
3.4 JIabopaTopHBIE 3aHSATHUS
O0BeM B akaj.yacax
Ne
Ne | pasnena § B TOM YHCIIE, B | B oM uncre,
HanmenoBanue 3aHsaTHit MHHOBAI[MOHHON B
/1 | TUCIIAILI Bcero
VHEI bopwme SJIEKTPOHHOM
dbopme
Pabora B cpene Profic
1 2 el y 6 0 0
Workspace
2 3 Cospanue 0a3bl manabrx 1FIX 3 0 0
3 3 BBoj/BeIBOT MTHpOpMAIIUU 6 0 0
4 4 Anrnmanusg o0pekToB 1FIX 9 0 0
Pabora ¢ 6MOIMOTEKOH
5 5 : 6 0 0
00nexToB 1FIX
6 5 CospnaHue pacricaHuii 0
7 5 Co3pnaHne CKpUnToB 0 0
8 6 TpeHnap! peaTbHOrO BpeMEHU 3 0 0
Co3nmanue u
9 6 KOH(HUTYPHPOBAHUE CBOJIKA 6 0 0
TPEBOT
Cosmanue oneparopcKkoro
10 6 a parop 6 0 0
OKHA HaBUTALMHA
Daoanc 84 N A
S ®oHA OLEHOYHBIX CPEICTB AJsl NPOBEICHHUS IPOMEKYTOYHOMN
aTTrecralmu

O1eHOYHBIE CPEeACTBA HAXOATCS B MPHJIOKEHUH K PabOYrM

porpaMMam JUCIUTUINH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJHbHOH Y4eOHOH JHMTEpaTypbl,
HEe00XO0TUMOI 1JI1 OCBOEHUS TN CIUILIMHBI (MOILYJIA)

6.1. OcHoBHas TUTEparypa

ABTOpBHI,
COCTABUTEIIN

3armaBue

HUznarenscTBO,
rof




J1.1

Cxuptnanze A. I,

Cksoprios A. B.

TexHoIorn4ecKue npouecchl
ABTOMATU3HPOBAHHOTO MTPOU3BOJICTBA:
y4eOHUK Ul CTYZCHTOB BY30B I10
HarpapJjeHUIO " ABTOMAaTH3aMs TEXHOI.
MPOILIECCOB U Mp-B"

Mockaa:
Axanemus, 2011

JI1.2 | Konrox B. JI. [IpoekTupoBaHKe aBTOMAaTU3uPOBAHHBIX Mockaa: Kype,
CHUCTEM IMPOU3BOJICTBA: YUeOHOE MocoOue 2014
JI1.3 | Kanynus. [1.B., SCADA-cuctemsl: yueb-meroa. marepuanbl | KpacHospck:
Hpo3n. O.B. K U3YYEHUIO AUCUIUTUIUHBI CdYy, 2016
6.2. JlonoJiHUTENBHAS JIUTEPATypa
ABTOpBI, 3arnasue HUznarenscTBO,
COCTaBUTEIN roj
JI2.1 | bnarosemenckas | MMHbopMalMOHHBIE TEXHOJIOTHH CUCTEM M.: Beicmi. mik.,
M. M., 3100uH JI. |ynpaBieHuss TEXHOJIOTUYECKUMU 2005
A. npoleccaMu: yueOHHUK AJIs By30B
JI2.2 | Kaurun B. B. CpencTBa aBTOMATU3alMK U YIIPABIICHHUS. Crapsrit Ockout:
ArnmaparHble ¥ TPOrpaMMHBIE PELICHMUS: THT, 2014
y4eOHOe mocoOue /Il CTYJIEHTOB BY30B,
00yYaroIINXCs 110 HAPABICHUIO
" ABTOMATH3AIHNA TEXHOJIOTHIECKUX
IIPOLIECCOB U ITPOU3BOACTB"
6.3. Meroandeckue pazpaboTKu
ABTODBI, 3arnasue N3narenscTBo,
COCTaBHUTENIHU roj
JI3.1 | TroxteB . A., Komnbrotrepusie TexHonoruu ynpasienus B | KpacHosipek:
Yemywuna Il. A., TEXHUYECKUX CUCTEMAX: y4e0.-MeTOo 1. CoYy, 2013
Kamynun /1. B. nocobwue ist 1a0. padoT [AJis CTYICHTOB

Hanp. 220400 «YnpaBiieHUE B TEXHUYECKUX
cucremax» npoduis 220400.68.01
«HTEeTrprupOBaHHbIE CUCTEMBI YIIPABICHUS
MPOU3BOICTBOM) |

7 IlepeueHb pecypcoB HH(POPMALUOHHO-TEJIEKOMMYHUKALMOHHOU
cetn «AHTEepHET», HEOOXOAMMBIX JJI1 OCBOCHUS TUCIUILINHBI (MOAYJIs1)

D1 |SCADA-cuctemsl [ DneKTpOHHBII https://e.sfu-kras.ru/course/view.php?
pecypc]: 2eKTpoHHBIH oOy4arormii kypc / |1d=182
coct.: /I. B. Karynun // Cuctema
3JIeKTpOHHOTO 00yueHuss COY
92 | KypHai «ABTOMarusanus B http://avtprom.ru/
TIPOMBITITICHHOCTH
33 | Kypran «Mup KOMIBIOTEPHOI http://www.mka.ru/
aBTOMAaTH3aIHN
24 | XKypnan «CoBpeMEeHHbBIEC TEXHOJIOTHN http://www.cta.ru/
ABTOMATH3ALIHN
35 | Odpunmansuelii caiit auctpudsiotopa GE | http://indusoft.ru/
Intelligent Platforms B P® kommanuun
Nunacodt
36 | OduumanbHbII caliT AUCTPUOBIOTOPA OdunuanbHelii calT TUCTpUOBIOTOpA

Citect B P® xomnanuu PTCodt

Citect B P® xomnanuu PTCodt
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37 | Odunmanbuelii caiit Siemens Poccusi. http://dfpd.siemens.ru/products/automat
Cpenctsa Busyanuzaiuu Simatic HMI ion/ Simatic_hmi/

38 | Uudopmanmonnsiii moptan «CpeacTsa u http://asutp.ru/
CHCTEMbI KOMITBIOTEPHOI aBTOMAaTH3aIINI»

29 | ®opym ACYTII. JIuckycCHOHHBIN KITyO http://asutpforum.ru/
cnenuanuctoB ACYTII

310 | KomnextuBHbIi 611or «Xabpaxadp. http://habrahabr.ru/hub/
[IpombIIIeHHOE TPOrPaMMUPOBAHUE) industrial _control system/.

211 | KomnexktuBHslit 610 «Xabpaxaop. http://habrahabr.ru/hub/scada/
SCADA» [DnextpoHHbli pecypc] //
Pecypc nns [ T-cnennanucron

312 | UndopmarmoHHBIN TOPTAI 110 http://www.automation.com/portals/pro
po¢eCCUOHATLHON aBTOMAaTH3allUuN cess-automation/scada-rtu
Automation.com

313 | Undpopmanmonnsiii nopran SQL.RU http://www.sql.ru/

314 | UnTepHeT-hopyM MPOrpaMMHCTOB U http://www.cyberforum.ru/asutp/
CHCTEMHBIX aJIMUHUCTPATOPOB
Cyberforum. IIpomsblnuieHHas
AIIEKTPOHUKA

8 Meroauveckue ykazaHusi AJs1 OO0y4YAIOMIUXCA IO OCBOEHHIO
AUCHUIIAHBI (MOIYJIs1)

OcBoeHue Mmarepuana AUCHUIUIMHBI TMPOXOAUT COIJIACHO TpaduKy
yueOHoro mpouecca. Ilpu 3ToM BCs paboTa CTYIEHTOB OTpakaeTcs B
AJIIEKTPOHHOM  o0ydaromieM Kypce Mo  JaucuuiuimHe. Bompocsl  mo
OpraHu3alMu  y4eOHOro Tmpolecca MO AUCIMIUIMHE, BOMPOCHl y4eOHOTO
XapakTepa (KOHCYJbTAllMM) MOTYT OBITh 3aJaHbl yepe3 (opyM 3JIEKTPOHHOIO
00y4aroIero Kypca uii MHAUBUAYAIbHbIE COOOIICHUSI.

PaGoTta cTyneHTOB MO OCBOEHHUIO MarepHaia AMCIMIUIMHBI COCTOUT U3
TPEX B3aMMOCBS3aHHBIX YACTEM:

* W3YYEHUE TEOPETUYECKOr0 MaTrepuana, KaKk pacCMOTPEHHOrO Ha
JICKIIMOHHBIX 3aHATUSX, TaK U IONOJHUTEIHLHOTO MO TEMATUKE 3aHSATHUS;

* BBIMOJTHCHHE W 3allUTa Ja0OParOpHBIX pabdoT;

* IOATOTOBKA U 3aIIMTa KypCOBOTO MPOEKTA.

N3yuenue TEOPETUUECKOTO Marepuaia peayCcMarpuBacT
MPOCIYIIUBAHUE JICKIIMOHHOTO Marepuana (IpeaBapUTeNIbHO Tepen JEKIHUeH
HEOOXOJMMO O3HAKOMHTHCS C KOHCIIEKTOM M CJIaiiflaMU, PacToOKCHHBIMU B
COOTBETCTBYIOILIEM Da3/ieie AIEK-TPOHHOTO O0Yy4arollero Kypca) U U3yueHHUe
JOTIOJTHUTENBHON MH(OpMaLMK MO TEeMaruke JEKUWU, HE PacCMOTPEHHOM Ha
ayAUTOPHBIX 3aHATUAX. TEKyIUH KOHTPOJIb OC-BOCHHOTO JIEKIIMOHHOTO
Marepuaia MIpPOBOAUTCS B BUAE TECTUPOBAHUSA 110 pasieiiaM IUCLHUILIUHBI.
TectupoBanue SBISIETCS HEOTHEMJIEMOM YacTblO KOHTPOJIE  OCBOEHUS
Marepuaia aucuuiuidHbl. [lo pesynabTaram u3ydeHusi Kypca MpPOBOJUTCS
UTOTOBOE TECTUPOBAHUE, HCIOJIB3YysS TECTOBbIC 3alaHUs W3 BCEro OaHKa

TCCTOBBIX BHIIaHI/Iﬁ IO AUCIHUIIIINHCE.
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Opranu3allMOHHO TECTUPOBaHME (TEKYIIMI KOHTPOJb) pealn3yercs B
cnenyromieM Buae. B cpoku, ykaszaHHble B rpaduke ydeOHOTO IIporiecca, B
paMKax YacoB CaMOCTOATEIbHOW paboThl, OTBEACHHBIX Ha H3yueHUE
TEOPETUYECKOW YacTU Kypca, Ha OCHOBE COIJIACOBAaHHOTO C IPENO/aBareiieM
pacnucaHusi B KOMIBIOTEPHBIX KJaccaX WHJWMBHUIYATbHO WM JUIsl TPYMIbI B
[[EJIOM OPTaHU3yeTCs TECTUPOBAHUE B CHUCTEME OJJIEKTPOHHOTO OO0yuYeHUS
C®Y c¢ wucnonb3oBaHHEM pa3pabOTaHHOrO OaHKa TECTOBBIX 33JaHHUI IO
qucuurinHe. OOmmii GaHK TECTOBBIX 3aJaHUM MO JUCHUIUIMHE BKJIHOYAET
182 TecTOBBIX 3agaHMs ~ PA3IMYHOIO THUMNA, CTPYKTYPUPOBAaHHBIX B
COOTBETCTBHM C pa3JeiaMy IUCHUILIMHBI. KOIM4ecTBO TECTOBBIX 3afaHuU,
BbIJIaBaEMbIX K&KJIOMY CTYJIEHTY B paMKax TEKYIIEro KOHTPOJS, 3aBHCHT OT
o0beMa TEOPETUUECKOTO Marepuaia pasjiesa JUCUUTLITUHBI.

OO6miee BpeMsi Ha MOJATOTOBKY OTBETOB IPU TECTUPOBAHUU (KpOME
UTOTOBOIrO TecTa) — 45 MUHYT. BpeMs Ha MOJATOTOBKY OTBETOB [0 UTOTOBOMY
TecTupoBaHul0 — 90 MHHYT. Pe3ynbTar TeCTHMpOBaHMS ONpENEseTcs II0
MPOLICHTY MPaBWJIbHO PEIIEHHBIX 33JJaHUi OT OOIIEero KOJIMYecTBa 3aJaHuil B
TecTe.

BeinonHenne wu 3ammra  J1abOparopHbIX paboT  MpeaycMarpuBacT
BBINIOJIHEHUE psAna JabopaTopHbIX  paboT 1O  pa3pabOTKE  CHUCTEMBI
TUCTIeTYepU3alMd W yOPaBJICHUS  TEXHOJOTHYECKUM  TMPOIECCOM  C
ucrnonb3oBanueM SCADA-cuctemsr Proficy 1FIX. 3amurta maboparopHbIx
paboT  MOPOU3BOJAUTCA  MOCJIE€  UX  BBINOJHEHHUS  MPENoAaBarelio,
MPOBOJUBIIEMY JIaDOparopHble 3aHATHS. 3aluTa MPOU3BOAMUTCS Kak B
ayAUTOPUHU, TaK WU YAAICHHO, C HCIOJB30BAaHHUEM CHCTEMBI JJIEKTPOHHOTO
oOyuenuss COY. Otuersl 1o J1a0OpaTOpHBIM paboTaM COCTaBISAIOTCS B
o0beMe, HEOOXOIUMOM Ui OTPAKEHUS CYTH BBINOJIHSAEMON padoThI,
COIJIACHO TPEeOOBAaHUSIM, W3JIOKEHHBIM B METOJUYECKUX YKa3aHUSAX IO
BbIMONIHEHUIO Jaboparopubix  pabor u CTO «OOmume TpeOoBaHHUS K
INOCTPOEHUIO,  U3JIOKEHHI0 U O(QOPMIICHHIO  JIOKYMEHTOB  Y4eOHOM
NEeSATETbHOCTH.

[Tocne 3ammThl 71a0OpaTOpPHOM pabOTHI TOATOTOBIICHHBIM OTYET B
dopmare pdf mpukpersieTcs K = COOTBETCTBYIOIIEMY  3aJaHHI0 B
AJIIEKTPOHHOM OO0y4aroleM Kypce M BbICBUIAaeTCsl mpenojaBarento. Ilocie
OLICHUBAHMUSI OTYETA CTYJEHT MOXET TMPUCTYNUTh K  BBINOJIHEHUIO
cnenyromiel JraboparopHoid paboTel. Takum oOpa3om, BBITIOTHEHHWE U
3alMTa  J1adOparOpHBIX padOT BEAETCS IOCIENOBATeNIbHO. 3alluTa BCEX
71a00paTopHbIX paboT SIBISIETCS HEOOXOAMMBIM YCIOBHEM JOIMYyCKa K 3a4eTy
MO TUCLMILUIHHE.

KypcoBo#i mpoekT JoikeH ObITh BbINOJIHEH B BuAe mpoekta SCADA-
cuctembl, BbloaHeHHOW B Proficy iFIX mo unauBuayanrbHOMY 3aaHUIO.
[losicHuTenpHast 3amucka K KypCOBOMY TMPOEKTY JOJKHA COAEpKaTh
UH()OPMALMOHHO-aHATUTUYECKUIM 0030p IO 3a1aHHON TeMe.

OCHOBHOE Ha3HAaUE€HHWE KYypCOBOIO MPOEKTHUPOBAaHMS — IIOKa3aTh
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SPYAULMIO  CTYJIEHTa, €ro yMEHHE CaMOCTOSATEIbHO  AaHAIMW3UPOBATh,
CHUCTEeMaTH3UpOBarTh,  KiIacCUPpUIMpoBarb, 0000maTh ©W  TPUMEHSITH
NOJlyYECHHBbIE 3HAHMS, YMEHHUS M HaBBIKM B XOJI€ CAMOCTOSITEIBHOIO
UCCJIEI0BAHUSL.

[losicHuTenpHast 3amMcka K KYpCOBOMY TMPOEKTY JOJKHA OBITh
oopMiieHa B COOTBETCTBUM C HW3JIOKCHHBIMH B 3JIEKTPOHHOM OOydYaromiem
Kypce TpeOoBaHusMU K KypcoBomy npoekty u CTO CDY. B ¢popmare pdf
MOSICHUTENbHAA 3alllCKa BBICHUIACTCA B JJIEKTPOHHYIO OOYYAalOIIyI0 CUCTEMY
JUTSl IPOBEPKU U OLICHUBAHUSI.

JIist  ycmemrHoro  OCBOGHHWSI  AWCIUIUIMHBI, JIOMyCKa K  3adery,
HEO0OXOAUMO:

1. OcBouth TEOpeTHUECKU Marepuan. [IpodTh TecTupoBaHUE MO
BCEM TEeMaM TEOPETUYECKONM UYacTH Kypca, B TOM YHCJIE€ MTOTOBOE
tTectupoBanue. BecoBoit koadpurment rectupoBanus — 0,65.

2. BBINOJHUATH M 3aUUTUTH JadoparopHble paboThl. Beicnate B
CUCTEMY AJIEKTPOHHOTO OOYYEHHSI OTYETHI MO BBIMOJHEHHBIM J1aDOPaTOpHHIM
paboTam i1 WX OIEH-KM (3auTeHO/He 3adTeHo). JlaboparopHbie pabOTHI
BECOBOT0 KOA(P(HUILIMEHTA HE UMEIOT.

3. BBINOAHUTH U 3aAIUTUTH KYpPCOBOM NPOEKT MO BBIOPAHHOW TEME.
Becoroit koadpurnent kypcoporo npoekra — 0,35.

Jinst nmomycka K 3adeTy IO JUCUHUIUIMHE HEOOXOIMMO O0O€CIeunuTh
OTCYTCTBUE 3a[0JKEHHOCTEN MO JIaboparopHbIM paboTaM MU OOIIYI0 OLEHKY
1o Kypcy He meHee 80 6auios.

9 IlepeyeHb MHGPOPMANMOHHBIX TEXHOJIOTHIl, MCIOJb3yeMbIX MPH
OCYIIeCTBJIEHUN 00pPa30BaTEeILHOI0 Mpolecca Mo JUCHUILUIAHE (MOLYJIIO)
(mpu HEOOXOAMMOCTH)

9.1 Ilepeuenb HEOOXOAUMOTO MMPOTPAMMHOTO 00ECTICUEHHSI

9.1.1 | SCADA-cucrema Proficy iFIX;

9.1.2| Adobe Acrobat Reader;

9.1.3 | Microsoft Office (MS Word, MS Excel, MS PowerPoint).

9.2 IlepeueHb HEOOXOIUMBIX MH(DPOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

9.2.1 | obunmaneueiii web-caiit COY. — Pexxum nocryma: http://www.sfu-kras.ru;

9.2.2 | cucrema 3nekTporHHOro o0yueHus CDY. — Pexxum nocryna: http://e.sfu-kras.ru;

9.2.3 | anexTponHas 6ubmuoreunas cuctema COVY.- Pexxum nocryna: http://bik.sfu-kras.ru;

9.2.4 | anexTpoHHO-OMOMMOTEUHAss ~ cuctema  «HarmoHanbHBI — IMPPOBOH  pecypc
«PykonT». — Pexxum noctyna: http://rucont.ru;

9.2.5 |anekTpoHHas OuONMOTEUHAss cuUcTeMa u3aarenbcTBa «Jlawby. — Pexkum moc-tyma:
http://e.lanbook.com;
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1 9.2.6|

10 MarepuanbHo-TexHMYeckasi  0a3a, HeoOxoammasi IS

OCYIIECTBJIEHUSI 00Pa30BaTEILHOI0 NMPOIecca M0 TUCHHUILINHE (MOYJII0)

Jlig ocylecTBiIEeHUs 00pa3oBaTeNIbHOTO Ipoliecca MO JUCUUIUIMHE HCIOJIB3YIOTCS
cnenuaibHble momenienus u3 ayautopnoro ¢ouga MKUT COY, mpencrasistomniue
coboif  yueOHbIE ayIUTOPUM JUIsI TMPOBEACHUS  3aHATUH  JIGKIIMOHHOTO U
CEMHUHAPCKOr0 THUIIOB, TPYIIIOBBIX M HWHAUBUAYAIbHBIX KOHCYJbTALMH, TEKYILErO
KOHTpOJISI M INPOMEKYTOYHOM  arrecTalud, a Takke IOMEIIEeHUus  JJid
CaMOCTOSITEIbHON PabOTHI.

CreuuanbHble MOMENIEHUS JOJDKHBI OBITh YKOMIUIEKTOBaHbI BBIYUCIUTEIHHOU
TEXHUKOW C YCTaHOBJIEHHBIM HAa0OpOM HEOOXOJMMOTO MPOTPAMMHOTO OOECTICUCHHS
U BO3MOXHOCTBIO BbIXOAa B JIOKaIbHYIO ceTb COY wu cerb «HHTEpHETY.
JlekIMOHHBIE 3aHATUSL JOJDKHBI MPOBOJUTHCS B CHELUUAIBHBIX IMOMEIIEHUSX,
000pYIOBaHHBIX CHUCTEMaMH TPSIMON/00paTHOM MPOESKIUU MJisi TOBEJACHUS YUEOHOU
uHpOopMaIK OOJIBIION ay AUTOPUH.

Ilomemenuss Ui CaMOCTOSITENIBHOM — paboOThl  OOYYalOLIMXCS  JIOJDKHBI  OBITH
OCHAILIEHbl  BBIYUCIUTENBHOM TEXHUKOH C BO3MOXKHOCTBIO TOJKIIOYEHHS K
nokanpHOM cetn COY wu cetm «MHTepHeT» M o0ecrnedeHHEeM JOCTyNa B
AIEKTPOHHYIO HHPOPMAITMOHHO-00pazoBarenbHyto cpeny COY.
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