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ITACIIOPT

®OHJIA OHEHOYHBIX CPEJICTB IO YYEFHOM JUCIAILJINHE

SCADA-cucmembl 8 a8momamusupo8anHoM NPOU3800CmMee

Ne Kon
KonTpoaupyembie TeMbI . HaumenoBanue
n/ KOHTPOJIMPYeMOii
AUCHUTLTHHBI OLIEHOYHOI0 CPeICTBA
n KOMIIETEeHIIUH
[TocTpoenne UHTETPUPOBAHHBIX
[TpakTuyeckas padora
1 CUCTEM NPOECKTUPOBAHUS U OIIK-12 3auer
yIIpaBJICHUs
CucTemMBbl TUCTIETYEPCKOTO
[TpakTrueckas padora
2 yIIpaBJeHUs U cOOpa JaHHBIX OIlK-12 3auer
(SCADA-cucTembI).
[IpakTnyeckas pabora
3 ba3e! ganueix B SCADA OIIK-12 p P
DK3aMeH
[IpakTuueckas pabora
4 Bri6op SCADA-cucremsl OIIK-12 P P
OK3aMeH
[TprumMepsl CylIecTBYOIIUX [TpakTrueckas pabora
S) OIIK-12
SCADA-cuctem. DKk3aMeH
MNEPEYEHb OHEHOYHBIX CPEJICTB
Ne HaunmeHnoBaHue KpaTkas xapakrepucTuka IIpeacraBieHue
n/n OLEHOYHOTO OLEHOYHOI0 CPEICTBA OLEHOYHOTO
cpeacTBa cpeacTBa
B oHze
1 CpencTBo NMpoBEpKU YMEHUH 00y4aromerocs KommnexT 3aganmit
Hpakmuqecmﬂ NPUMCHATH NOJTYYCHHBIC 3HAHHUS 110 3apaHCe JJI BBIIIOJTHCHU A
paboma OIpeAeICHHON METOIMKE ISl PEIICHUS 3a/1a4d WU MPaKTUYECKUX
BaZ[aHI/Iﬁ MO0 MOAYJIIO WJIM OUCHUIIJIMHE B LICJIOM pa60T
2 3auem HWtorosas ¢opma orieHKH 3HAaHUH Bompocs! k 3auety
3 N Bormpocsr k
Ox3amen Utorosas popma oneHku 3HaHHUN P
9K3aMEHy

3AJAHUA JJI1 BBINTOJIHEHUS TIPAKTUYECKUX PABOT
Cemectp 3 (OPO u 390)
3ananmne Nel. PaGora ¢ mpoekTom Busyanuzamnuu 11t APM na 6aze SCADA-cuctemsl
3aganme Ne2. PaGora ¢ nporpammoii npoekra usyanusanuuu B SCADA-cucteme
3ananmne Ne3. Hactpoiika y350B npoekra u 6a3a kananoB B SCADA-cucreme
Cemectp 4 (ODPO u 390)
3aganue Ned. [Ipuniuns! co3ganus apxuBa u otyeTa TpeBor B SCADA cucteme
3aganue Ne5. PaGota ¢ mporpaMMaMu UMUTAMKU OOBEKTA YIIPABICHUS




Kpurepun onieHKkH 0TBeTOB Ha NMPaKTHYeCcKHe padoThI:
Tabnuna 1. IlIkana u kpuTepun OLIEHUBAHUS YPOBHS OCBOEHUS AUCUMIIMHAPHBIX YacTel

KOMIIETEHIIUH, MTPUOOPETAEMBIX MPU BHIMOIHEHUH TPAKTUUYECKHX.

YpoBennb Kputepun onieHuBaHusl YPOBHSI OCBOECHHS TUCHHUIIJIMHAPHBIX
OCBOCHMA KOMIIEeTEeHIIUI IocJie M3y4eHHusl YueOHOro MaTepuaJa
CTyneHT npaBUIIBLHO BBINOJHWI 3a1aHue. [lokasan oTin4Hble BiIaieHus
MaxkcuManbHbIN HABbIKAMU TPUMEHEHUS TIOTYyYEHHBIX 3HAHUN U YMEHUI PU pelleHUH
YPOBEHb poQeCCHOHATBHBIX 337124 B paMKax yCBOGHHOT'O y4eOHOT0 MaTepHaia.

OTBeTHII Ha BCE AOHOJIHUTEJIIBHBIC BOIIPOCHI HA 3allIHUTC.

CTy,Z[eHT BBIIIOJIHMII 3aJaHUC C HEOONBITUMHU HeTOUYHOCTAMU. ITokazan
XOpomue BIaJCHHA HaBbIKaMU IPUMCHCHHSA IMMOJTYYCHHBIX 3HAaHUH U

Cpenuuit .
yPOBEHD YMEHHH MpH perieHny mpodeccruoHalbHbIX 3a7]a4 B paMKax YCBOCHHOTO
yaeOHOoro mareprasa. OTBeTHII Ha OOJIBITUHCTBO JOTIOJTHUTEIHHBIX
BOIIPOCOB HA 3aIIIMTE
CryneHT BBITIOJIHUI 3aJJaHue C CYIIeCTBEHHBIMH HETOUHOCTSIMU. [lokazan
N yAOBJIETBOPUTENLHOE BlIaJIHHE HaBBIKAMU IPUMEHEHUS MTOMyUEHHBIX
MuHUMAaTbHBIN o o
yPOBEH 3HAHUI ¥ YMEHHUU MPHU pelIeHn: NMpodecCuOHATBHBIX 33/1a4 B paMKax
YCBOGHHOTO yueOHoro matepuana. [Ipu oTBeTax Ha AOMOTHUTEIBHBIC
BOIIPOCHI HA 3aIUTE OBLJIO TOMYIIEHO MHOTO HETOUYHOCTEH
[Tpu BHIMOTHEHUH 33JaHUS CTYICHT MPOJAEMOHCTPUPOBAT HEIOCTATOYHBII
MuHHUMaIbHBIN YPOBEHb BJIAJICHUS] YMEHUSIMU U HABBIKAMU TIPU PEIICHUN
YpOBEHb HE npodecCHOHANBHBIX 337]a4 B paMKaX YCBOCHHOTO Y4eOHOTro MaTepuana.
JTOCTUTHYT [Ipu oTBeTax Ha JOMOJHUTEIHHBIE BOMPOCHI HA 3aIIUTE OBLIO TOMYIICHO

MHOKECTBO HETOUHOCTEM

Pe3ynbraThl BRIMOMHEHHS MPAKTHYECKUX padoT, Mo 4-X OANIbHOM IIKajie YYUTHIBAIOTCS
IIPY ITPOBEJICHUU UTOIOBOM aTTEeCTallUH.

3AJTAHUA JUIS BBINOJTHEHUS JIABOPATOPHBIX PABOT
Cemectp 3 (O®O n 0300)

3ananmne Nel. PaszpabGoTtka mpoekrta Buzyanuzanuu s APM na 6aze SCADA-cuctemsl, B
cootBeTcTBUU ¢ Temoit BKP.
3ananme Ne2. Paspaborka mnporpammbl mnpoekta Busyanusauuun B SCADA-cucreme, B
cootBeTcTBUU ¢ Temoit BKP.
3apanmne Ne3d. Hactpoiika y31moB npoekTa u 6aza kanaimoB B SCADA-cucteme, B COOTBETCTBUU C
temoii BKP.

Cemectp 4 (OPO u O3®0)

3ananmne Ned. Coznanne apxuBa u otueta TpeBor B SCADA cucrteme, B COOTBETCTBUU C TEMOU
BKP.

3apanme Ne5. PaszpaboTka mporpaMMbl UMHTAIMM OOBEKTa YIPABJICHHS B COOTBETCTBHH C
temoii BKP.



Tabmuua 2. [lkana ¥ KpUTEPUH OLIEHUBAHMSA YPOBHS OCBOCHHUS TUCIHMIUITMHAPHBIX YacTeu
KOMIIETEHIINH, TpUOOPETaeMbIX IIPU BBINOJIHEHUH IPAKTUYECKUX PaboOT.

Bana Yposenn Kpurepuu oneHuBaHHs YPOBHS OCBOCHHS JMCIHMIIIMHAPHBIX
OCBOCHUS KOMIIeTeHIIMI IocJie M3yYeHHsl y4eOHOro MaTtepuaJjia
CryneHT npaBUIIBHO BBINOJIHWI 3a1aHue. [lokasan oTnnyHbie
., | BIJIAJCHUs HaBBIKAMU IPUMEHEHUS MTOJIyYEHHBIX 3HAHUI U YMEHHUU
MakcuMainbHbIiI
5 OBOHE IpY peLIeHNHU NPo(ecCHOHANBHBIX 33/1a4 B paMKaX YCBOCHHOTO
yp yuebHoro marepuana. OTBETHII Ha BCE JOMOTHUTEIbHbBIE BOIPOCHI
HAa 3alIUTeE.
CTyieHT BBITIOIHIJ 3a/IaHUE ¢ HEOOIBIIMMHU HETOUHOCTSIMH.
. ITokaszan xopouue BiaaJeHUs HaBbIKAMU IIPUMEHEHHUS 0y YEHHBIX
4 Cpenrnii 3HAaHUH U YMEHUH NPH pereHn: MpopeCCHOHATBHBIX 337124 B
YPOBCHR paMKax yCBOEHHOTO yueOHoro marepuaia. OTBeTHI Ha
OOJIBIIMHCTBO JIOMOJIHUTEIbHBIX BOIIPOCOB.
CTyzneHT BBINOIHWI 33JaHUE C CYILECTBEHHBIMH HETOUHOCTSMH.
. ITokaszan y0oBIETBOPUTEIBHOE BIIAICHUE HABBIKAMU IIPUMEHEHUS
MuHUMaTBHBIN . .
3 MOJIyYCHHBIX 3HAaHUHM U YMEHHH NIPU pelIeHnu NpodeccuoHanbHbIX
YPOBEHb 3aJla4y B paMKax yCBOEHHOro yueOHoro marepuaina. [Ipu orBerax Ha
JIONIOJTHUTEJIbHBIE BONPOCHI OBLIO JONMYIIEHO MHOTO HETOYHOCTEH
[Ipu BEINOJIIHEHNM 3a4aHUS CTYIEHT IIPOIEMOHCTPUPOBAI
MuHuManbHbIN HEJ0CTAaTOYHBIA YPOBEHD BJIAJICHUS YMEHUSMHU U HaBBIKAMU IIPU
2 YPOBEHb HE pemeHnn mpoeCCHOHATBHBIX 33714 B paMKaxX yCBOSHHOTO
JOCTUTHYT yuebHoro marepuana. Ilpu oTBeTax Ha JONMOJHUTENbHbBIE BOIPOCHI
OBLIO TOMYIIEHO MHOXKECTBO HETOUHOCTEH

Bonpocs! k 3a4eTy o AUCHMILJIMHE

SCADA-cucmembl 8 a8momamusupo8anHoM NPOU3800Cmee

[Honstue UCITY. Ee mecTo B cucTemMe aBTOMaTH3aI[|K IPEATNPUATHUS.
Crpyxkrypa u pynkun UCITY.

KoHuenuust KoMIIeKCHON aBTOMaTU3aluy MPOU3BO/ICTBA.

Oransl co3nanus ACYTIL

Mecto SCADA-cucremsr B ACYTII.

Ob6ecneuenue VCITY.

IToHATHE OTKPBITON CUCTEMBI.

HpI/IMeHeHI/IC OTKPBITBIX CUCTEM B HpOMBILLIHGHHOﬁ aBTOMaTHU3alluu.

© 0 N o 0 bk~ w DN PE

HpI/IHIII/IHBI N TCXHOJIOTHMHU CO3OaHHA OTKPBITHIX NPOTPAMMHBIX CUCTCM.

[EEN
o

. OynkuuoHansHbie Xapakrepuctuku SCADA-cuctem.

[EEN
[EEN

. Texuuyeckue, CTOUMOCTHBIE U JKCIUTyaTanoHHble Xapaktepuctuku SCADA. Pabouee
MECTO AucreTyepa (orneparopa).
12. I'paduueckuii naTEpdENC MOITB30BATENS.

13. Mexanm3m OLE for Process Control (OPC) kak OCHOBHOH CIOCOO B3aMMOEHCTBHS



SCADA-cucTeMbl ¢ BHEIIIHUM MHPOM.

14. Benenue apxuBoB nanHeix B SCADA-cucteme. TpeHbl. AapMEl.

15. BeTpoeHHbIe S36IKH POTPaMMHUPOBAHHUSI.

16. Ocob6ennoctn 6a3 nanusix B SCADA.

17. OCOOCHHOCTH TPOMBINUICHHBIX 0a3 nmaHHbIX. Microsoft SQL-cepBep. OcHoBHBIC

XapaKTEPUCTUKH.

18. CereBrlie Bo3moxuoctu SCADA.

19. Bompocs! Hagesxnoctu SCADA-cuctem.

20. Ocobennoctu SCADA-cucreMm.

21. Teanenmmu pazsutus SCADA-cuctem.

22. SCADA-cucteM, peICTaBICHHBIX Ha PBIHKE.
23. MasterSCADA.

24. TRACE MODE,

25. Simple-SCADA,

26. Simatic WinCC.

KpnTepml OIIeHKH 3HAHMIA Ipu mMpuemMe 3a4€T.

Tabnuna 3. [1Ikana oneHMBaHUS YPOBHS 3HAHUH MTPH ITpUEME 3a9eTa

«HE 3a4YTCHO»

OOyJaromuiicss O0OHApyXWJI 3HaHHE OCHOBHOTO YYEOHO-TIPOTPaMMHOTO
MaTepuasia B 00beMe, HEOOXO0IMMOM ISl NajbHEHIIed yueObl U MPeICTOSIICH
paboThl MO CHEUUAIBHOCTH, CIPABHICS C  BBIOJHCHHEM  3aJaHUMH,
PEYCMOTPEHHBIX MPOrPaMMON JUCITUTLTHHBI.

«3a4YTCHO»

OOyuaronuiics oOHapyXWUJ 3HAYMUTENIbHBIE MPOOEThl B 3HAHUSAX OCHOBHOTO
y4eOHO-TIPOrpaMMHOI0 MaTepuaia, JOMyCTWI HPUHIMIUAIbBHbIE OIIMOKUA B
BBITIOJIHEHUH TIPETYCMOTPEHHBIX TPOTPaMMOM 3aJlaHUii M HE CIIOCOOCH
NPOJIOJDKUTE OOyYeHHE WM TPHUCTYNUTh MO OKOHYAHHHM YHUBEPCUTETa K
MpoPECCUOHAIBHONW ~ JIEATEIbHOCTH 0€3  JIOTIOJIHUTENBHBIX ~ 3aHSATHH  TI0
COOTBETCTBYIOIIECH AUCIMILINHE.




BOl'lpOCbI K 3K3aME€HY O JUCHUIIJIMHE

SCADA-cucmembl 8 a8momamu3upo8aHHOM NPOU3800CMEe

XpaHeHue JaHHBIX U cooOmieHnit B 6aze manubix MS SQL (MasterSCADA)

XpaHeHue JaHHBIX U cooOmIeHui B 6a3e nanubix Firebird (MasterSCADA)

XpaHeHue TaHHBIX U cooOIeHui B 6a3e manubix Oracle Database (MasterSCADA)

OxcnopT gaHHbIX U coobmenuit. MS SQL (MasterSCADA)

DKcnopT naHHbIX U coobmienuit. Firebird (MasterSCADA)

DkcnopT JaHHbIX U coodmenuii. Oracle Database (MasterSCADA)

DKCTOPT apXUBOB cpesicTBaMu Moty « TpeHmy.

SCADA-cucrema TRACE MODE. CocraB. Momaymu.

SCADA-cucrtema TRACE MODE. Kanasnbl, KOMIOHEHTHI, Y3JIblI.

SCADA-cuctema TRACE MODE. HcTouHuKn/IpueMHUKH

SCADA-cucrtema TRACE MODE. IIporpammupoBanue anroputMoB. S3eik Texno ST
SCADA-cucrema TRACE MODE. ITporpammupoBanue anroputmoB. S3bik Texuno FBD
SCADA-cuctema TRACE MODE. Co3nanne pacnpeeIeHHbIX CHCTEM YIIPaBICHUS

B yem pasnunune BHyTpeHHUX U BHemHUX TeroB WinCC?

OO01mre TpUHIUITEI TOCTPOeHUs cucTteM Buszyanm3aruun WinCC.

B kakux cinyuasix neisecoodpa3HO co3/1aBaTh MOJIb30BaTeNNbckie 00beKThl WinCC?

Onumure npoueaypy COo3AaHUS MOJIb30BATEIHCKOTO OOBEKTA.

CrniocoObl mepeHoca MOJIb30BATENBCKUX 3JIEMEHTOB B JApPYyTHE MPOEKTHl U Ha Apyrue paboune
CTaHIIHH.

CrocoObI CBSI3U CBOMCTB JIEMEHTOB MHEMOCXEMBI C TEraMHu.

CrniocoObl puAaHus JUHAMHUKYI 3JIEMEHTaM MHEMOCXEMBI.

MeTtoapl 00pabOTKH COOBITHI C 3JIEMEHTAMH MHEMOCXEMBI.

Oco0eHHOCTH HaMuCcaHUs CIIEHapueB Ui 00paOOTKU COOBITHII M3MEHEHHS CBOMCTB 3JIEMEHTOB
MHEMOCXEMBI.

OcoOenHoctu npuMeHeHus numurtatopa reros WinCcC.

CrniocoObI BbI30Ba AMAIora aBTOPU3ALINH.

CniocoObI GIOKMPOBaHMS TOCTYIa HEABTOPHU3OBAHHOTO MOJIB30BATENS K JIEMEHTAM YIIPaBIICHUSI.
CriocoObI GIOKMPOBKY J0CTyMA K cpeae pazpadborku WinCC.

CriocoObl  yBEJIOMJICHHSI TOJIb30BATEICH O HEJOCTATOYHOCTH TPaB JOCTyNa K JJIEMEHTaM
yIpaBlIeHUs.

OYHKIMH KaKOTO BHJIa MOKHO HCIIOIH30BaTh B CLIEHAPUSIX?

UeM MakpoChl OTIMYAIOTCS OT CLIEHApUEB?



UYeM paznuyaroTcs JIOKalbHbIE U r1100aipHble Makpockl WinCC?

Kak obecnieunTh mepeHOCHMOCTh MaKPOCOB?

Kaxk obecrieunTs 3ammTy MakpoCOB OT U3MEHEHUN?

KakoBbI mapaMeTpsl aHAJIOTOBOTO Tera apXuBa 3HA4eHUM mporecca?

KaxoBsl mapamMeTpsl OMHAPHOTO Tera apX¥Ba 3HAYCHUN Tporecca?

Kaxkue ObIBaroT kj1acchl COOOIICHUH U B Y€M HX pa3iudue?

KakoBbl 0COOCHHOCTH HACTPOWKH COOOIICHHUS O TMPEBBINICHUH/TIOHKCHUN  3HAYEHUS
aHaJIOroBOTO Tera?

Kaxkue nBeTa mpuHATHI AJ11 OCHOBHBIX THUIIOB COOOIICHMIA?

KaxoBsl napameTpsl HaCTpOIKM cO0OIIEHUS 00 U3MEHEHNH OMHApHOTO Tera?

Kpurtepun onieHKu 3HAHWH IPH pHeMe 3K3aMeHa.

OneHka pe3yiabTaTOB MPOBOAMTCS MO 4-X OayulbHOM IIKane OIEHUBAHUS ITyTEM
BHﬁOquHOFO KOHTPOJIA BO BpEMA HTOTOBOM aTTCCTaHHHﬁB(bOpMe OK3aM€Ha U BBIBOJUTCA KakK
cpeqHeapu(pMeTH4eckoe 3HAa4eHHe OT PEe3ylbTaTOB 3K3aMEHa U KayecTBa BBIINOJIHEHUs
NPaKTUYECKUX 3a/1aHUM.

Tabnuua 4. 11Ikana onleHMBaHMUS yPOBHS 3HAHUH MPH MTPHEME dK3aMeHa

Ban YpoBeHb Kputepun oneHnBaHus ypoBHSI 0CBOEHHA TMCUMILIUHAPHBIX
0CBOEHHSI KOMIIETEHIHI MocjIe u3y4eHnsl Y4eOHOro MaTepuaJjia
CryeHT npaBuIbHO OTBETUJI HA TEOPETUUYECKUE, TPAKTUUECKHUE U
5 MaxkcuManbEHBIN KOMILJIEKCHBIE BOTIPOCHI Omiera. [lokazan oTiu4HbIe 3HAHUS B
YPOBEHb pamKax ycBoeHHOro yueOHoro Marepuana. OTBeTUI Ha BCe
JIOTTOJTHUTEIbHBIE BOIIPOCHI
CTyaeHT OTBETHII HAa TEOPETUYECKHE, MPAKTUUECKUE U KOMIUIEKCHBIE
4 Cpennunit BOIPOCHI OmJIeTa ¢ HeOOIBIIMMH HeTOYHOCTAMHE. [Toka3an xopoiue
YPOBEHb 3HAHUS B PaMKax YCBOCHHOTO yueOHoro Matepuana. OTBeTUI Ha

OOIBIIMHCTBO JOMOJHUTECIBHBIX BOIIPOCOB

CTyaeHT OTBETHII HAa TEOPETUYECKHE, MPAKTHUECKUE U KOMIUICKCHBIE
" BOMPOCHI OHIIETa C CYIIECTBEHHBIMHU HeTOUHOCTsIMU. [Tokazan

MuHuManbHBIN

3 YIOBJIETBOPUTEIbHBIC 3HAHUS B pAMKaX YCBOEHHOTO

YPOBEHb
yuebHoro Matepuaina. [Ipu oTBeTax Ha JONOJIHUTEIbHBIE BOIPOCHI
OBLIO JIOMYIIEHO MHOTO HETOYHOCTEH.
IIpu oTBETE HAa TEOPETUUECKHE, TPAKTUUECKUE U KOMIUIEKCHbBIE
MuHuManbHbII BOIPOCHI OMJIeTa CTYJEHT MIPOJAEMOHCTPUPOBA HEJOCTATOUHBIH
2 YPOBEHb HE ypoBeHb 3HaHul. [Ipn oTBEeTax Ha JONONHUTEIbHBIE
JOCTUTHYT BOIPOCHI OBLJIO JOMYIIEHO MHOXKECTBO HEMPABUIBHBIX

OTBCTOB.




Ilpunoswcenue 1

KOMILIEKT 3AIAHUMH JIJIS1 BBINOJTHEHUS IPAKTUYECKUX PABOT

Cemectp 3 (OPO u O3D0)

3ananmne Nel. PaGora ¢ mpoekTom Busyanuzanuu 111 APM na 6aze SCADA-cuctemsl
Iless padoThl: OCBOUTH HaBBIKH pa3padoTku APM u pa3pabotku Buzneokanpos B cperae SCADA
CHCTEM.

IHopsinok BHINOJHEHUS PA0OTHI

1.
2.

3.

4.
5

B cootrBerctBUE ¢ TeMoi BKP, 03HAKOMUTECS ¢ TEXHOJIOTHYCSCKOM CXEMOM.

[Ipou3BecT aHAIN3 XapaKTEPUCTUK OOBEKTa YMPaBICHUS M pa3paboTaTh yHMPOIIEHHYIO
(YHKIMOHATIBHYIO CXEMY.

Ha ocHOBaHMM TEOPETHMYECKOTO BBEICHUS W NPHUBEACHHOW JUTEPATYphI, pa3paboTaTh
BUJCO Kaapbl (TUI BHUACO KAaIpOB 3aMacTCs YCTHO IMpernojaBaTelieM IMocie
WHIUBUTyaTbHOTO cOOeCeI0OBaHu).

O3HaKOMUTBHCA C YPOKOM MMOCTPOEHHUS BUIEO KAJIPOB.

Peann3oBath 3aroTOBIECHHBIE BUACO KAJIPHI.

Conep:xanue oTyera u ero popma
OTueT 0 BBHINIOTHEHUH JIAOOPATOPHON PabOTHI JOIKEH COIEPIKATh:

1.

2.
3.
4

Ncxonnbie gaHHbBIE B BUJE TEXHOJIOTHYECKON CXEMbI C HAHECEHHOM YIIPOIIEHHON CXEeMOM
aBTOMAaTu3anuun

Ornucanue pa3pabOTaHHBIX BHICO KAAPOB MHEMOCXEM

@aiin ¢ MPOEKTOM BHJICO KaJIPOB MHEMOCXEM

BriBon

KOHTpOJIbHBIe BOIIPOCHI

NG~ WNE

10.
11.
12.
13.
14.
15.
16.

B kakux ob6nactsax npumenstorcs SCADA-cuctemsl?

Uro Takoe y3en?

Kakoe MakcuManbHOE KOIMYECTBO Y3JI0B MOXKET OBITh B MPOEKTE?

UYro takoe kaHan?

Kakux THIOB MOTYT OBITh KaHAJIBI?

Urto BXOIUT B cocTaB MHCTpYMeHTaiabHOU cucteMbl SCADA-cuctembl?
N3 KakuX OCHOBHBIX CJIO€B COCTOUT MPOEKT?

Kaknmu oObekTaMHu Tpe/CTaBleHa IaHENh HHCTPYMEHTOB pelakTopa TrpaduuecKkoro
skpana SCADA-cucremsl?

Kak pa3zmemaercs 00BbeKT Ha dKpaHe?

3ayeM HY’>KHO OKHO CBOHCTB 00BEKTa, YTO OHO JaeT?

Uro Takoe npuBsi3Ka, 3a4€M OHA HY>KHa, KaK IIPOU3BOUTCS?

Yro takoe SCADA-cucrema?

Jl51s yero NpuMeEHsI0TCA BUJIEO Kaipbl?

Kakue TpebGoBaHMsI MPeIbABIAIOTCS K BUAEO KaJpaM MpU UX pa3paboTke?
K xakomy ypoBHIO OTHOCUTCSI IPOrpaMMHOE 00ecrie4eHHEe BUEOKaIPOB?

Ha xakue ypoBHHM JEIUTCS CTPYKTypa YIPaBJICHUS TEXHOJIOTMYSCKHMMH MpOIECCaMH B
SCADA-cucremax?



3aganme Ne2. Pabora ¢ mporpammoii npoekra usyanusanuu B SCADA-cucteme

Hean padoThl: HAyunuTh UCTIONB30BaHUIO 361K0B LD, ST u FBD npu pazpaborke anroputMoB
00paboTku MH(OpMAIMK M ANTOPUTMOB yHpaBieHus it peanuzauuu cuctembl ACY TII ¢
HCITOJIb30BaHUEM MPOTPAMMHON 00pabOTKH.

IHopsinok BBINOJHEHUS PA0OTHI
1. B coorBerctBuu ¢ Temoii BKP, ompenmensiem ¢yHkiuu, TpeOyrompe MporpaMMHON
00paboTKwu.
2. TlomoOparh ONTHUMAIBHBIE SI3BIKM HAIMCAHUS aJITOPUTMA.
3. Ha ocHOBaHMH TEOpPETHYECKOTO BBEACHUS W NPUBEAEHHOW JIUTEpaTyphbl, pazpaboTarhb
QITOPUTMBI U HaNKCaTh HAa OJJHOM M3 s13p1koB MOK 611-31
4. TIpoBecTy KOMOMIALUIO MMOJYYEHHBIX TPOrPaAM.

Conep:xanue oTyera u ero popma

OTueT 0 BBHINIOIHEHUH JIAOOPATOPHON PabOTHI JOIKEH COECPIKATh:
1. HaummeHnoBaHue U 11eJ1b BHITIOJHEHUS PAOOTHI
2. CdopmupoBaHHBIE aNTOPUTMBI TIO 33JaHUIO
3. BriBogbl.

KonTpoabHbie BOopochl

Onwuimnre co3nanue 0ObEKTa KHOIKA U €€ peAaKTHUPOBaHUE.
OnumuTe co3aanue mporpamMmsl B cpene Trace Mode.

Onwumute co3nanue arpudyTOB MPOrPaMMBbI M IEPEMEHHBIX.
OnummTe npaBuia CO3AaHUS YUCIOBBIX KOHCTAHT.

OnwummTe mpaBuia CO3AaHUS CTPOKOBBIX KOHCTAHT.

Cunrakcuc, Ha3HaueHue oneparopa if B si3pike ST.

CunTtakcuc, Ha3HaueHHe orneparopa case B si3bike ST.

CuHrakcuc, HazHavYeHHe onepaTopa whule B si3bike ST.
CuHTakcuc, Ha3HaueHHe oneparopa repeat B sizbike ST.

0. Cunrakcuc, HazHadYeHHE onepaTopa for B si3bike ST.

1. Yro nmpencrasiset u3 cedss FBD nporpamma u kak oHa paboraer?
12. Omummure Be10Op FBD 61oka, pasMenieHue ero Ha pabodeM modie.
13. Onumnre npussasky FBD 6iioka k nmepeMeHHBIM, aTprOyTaMm,

14. co3naHue KOHCTaHT.

15. Kakue rpynisl si36IKOB MPOrpaMMHUpOBaHus MOXKHO BbienuTh B SCADA-cuctemax?
16. IlpuBeauTe nmpuMephl rpaUIECKUX SI3BIKOB IPOTPAMMHUPOBAHHSL.

RBOON O~ E



3ananme Ne3. Hactpoiika y3moB npoekrta u 6a3a kananoB B SCADA-cucreme

Ieab paGoThl: M3y4UTh METOABI M MOJYYUTh INPAKTUUYECKHE HABBIKK IO pa3paboTke
UHPOPMALIMOHHO-YIPABISIIOIIMX ~ KaHAJOB  Iepelaud  JaHHBIX B JIBYX  YPOBHEBOMU
aBTOMAaTHU3MPOBAHHON WH()OPMAITMOHHOM YITPaBJISAIONIEH CHCTEME.

IHopsinok BHINOJHEHUS PA0OTHI

1. OmnpenenuThb CTPYKTYPY CUCTEMBI YIIPABICHUS TEXHOIOTHIECKUM OOBEKTOM.

2. Hcnonp3ys naketsl mporpamm SCADA cucreM copmupoBaTh 6a3y KaHAJIOB Nepeaadn
UH(POpPMALIUU OT 00BEKTa K KOHTPOJLJIEpaMm;

3. MHcnonp3ys nmakersl mporpamm SCADA cucreM copmupoBaTh 6a3y KaHAJIOB Nepeaadn
UH(POPMALIUU OT KOHTPOJIJIepa K 00BEKTY;

4. HUcnonwsys naketsl nporpamMm SCADA cuctem chopmupoBath 0azy KaHAJIOB Nepeaavn
uHPOpMaIIUU B paMKaX MHEMOCXEMBI;

Conep:xanue oTyera u ero popma
OTueT 0 BBINIOIHEHUH JIAOOPATOPHON PaOOTHI JOIKEH COECPIKATh:
1. Ilenb paGoTHL.
2. TeXHUYECKYIO CTPYKTYpPY CHCTEMBI, JJisi KOTOpod co3maH mpoekt Ha 6aze SCADA -
CHCTEMBH.
3. BriBogsl

KonTpoJbHbIe BOPOCHI
1. Yro coboii mpeacrasnsier uHcTpyMeHTanbHast cuctema TRACE MODE?
2. Kak BbINONHAETCS CO3/]aHKe Y3JI0B MPOeKTa?
3. Tne ykaszsiBaercs tun mwiatel Y CO 11 MUKPOKOHTpOJLIepa’?
4. B uem 3akioyaeTcsi Mpoleaypa aBTOMOCTPOCHUS y371a MHKPOKOHTpPOJUIEpa IUIaTaMHu
YCO?
B uewm 3akmouaeTcs pegakTupoBaHue 0a3bl KaHAIOB?
OT 4ero 3aBHCAT TPAHHUIIBI TSI KaHAJIA aHAJIOTOBOTO BXO/Ia M KaK OHM 33Jaf0TCs?
Kakwue ¢naru 1omKHbI OBITH YCTaHOBIIECHBI, YTOOBI KaHAIIBI KOHTPOJUIEpa ObLTN JOCTYIIHBI
JUTSL aBTOTIOCTPOCHHS CBS3EH C IPYTHMU y3JIaMH TTPOeKTa?
Kak BBecTH TekcToBYI0 HHGOpMaIuio B 6a3y kaHana?
Kak BBIMONHATE THpaKUpOBaHKE y3110B npoekTa? IlokazaTe Ha CBOEM MPOEKTE.
10. Kak co3nats y3en APM?
11. Kak ycranaBinmBaeTcs CBsi3b KOHTposuiepa u APM?
12. O6bsicHUTHh MexaHU3M aBTonocTpoeHus cBsi3u APM c BHemHumu moaynsmu Y CO.
13. Kakue moxynu noaxmodeHsl kK mopty COM1 paboueii ctanmmm?
14. I'ne onuchIBAIOTCS CBSA3H ISl aBTOMIOCTPOCHUS KaHATIOB B 3TOM cliydae?

No o

© ™



Cemectp 4 (OPO u O3D0)

3aganue Ned. [Ipuniuns! co3nanus apxusa u otueta TpeBor B SCADA cucreme
Hean paGorbl: Ha 0aze mnpoekra APM-koHTpoiiep peann3oBaTh NPUHIUIBI CO3JAHUS
JIOKQJIbHOTO apXH1Ba U 0TYETa TPEBOT.

ITopsi10K BHINOJTHEHHUS PAGOThI
1. HactpouTh aHanu3 rpaHul] KaHaJIOB
2. Co3natb cioBapb COOOIICHUH I TepeJaloIuX KaHaJIOoB
3. Hactpouts y3en ais co3gaHus 0OTYETOB TPEBOT
4. W3MEHUTH AMHAMUYECKYIO 3aJMBKY Ha 3aJIMBKYy LBETOM W HACTPOWUTH BHIOOp IIBETa B
COOTBETCTBUM C IPUHAJIEKHOCTBIO 3HAUEHUI TOMY WM MHOMY JHANa3oHy
5. Hactpouts SPAD apxuBupoBaHH€e KaHAJIOB

Coaep:xanue oT4era u ero popma

Otyer 0 BBINOIHEHUH JTAOOPATOPHON pabOTHI JOIDKEH COICPIKATh:
1. [ens paboTHI.
2. llepeuyeHb WATOB IO CO3/IAHMIO JIOKAILHOTO apXHBa U OTYETA TPEBOT.
3. BriBogsL

KonTpoJbHbIe BOPOCHI
1. Kakwue apxussl nognepxkuBacT TRACE MODE? B yem pa3uuna?
2. T'ne u xakue ¢aru HEOOXOAUMO YCTAaHOBUTH, UTOOBI 3HAUEHUS KaHAJIa 3aMUCHIBAIUCEH B
M000i1 U3 apXUBOB?
Kak 3agaroTcst mapameTpbl apXxuBoB?
Urto takoe SIAD u AlarmsLog? Hasnauenue.
Kak ¢popmupytorcst coob1ieHust B 0T4ET TPEBOT?
Kak yka3bIBaroTCs HampaBJIeHUs TIOCBITKH COOOIICHUS ?
Kak obecneunTh apXuBUPOBAaHHUE JAHHBIX OT aTYHUKA JaBICHUS?
3aueM HykeH MHOkuTedb 0.1 npu oTcnexuBaHUM MMOKa3aHUN JaTdynKa?
Otuetr B SCADA- cucrtemax.
0. Otuer TpeBor B cpene Trace Mode.
1. Coznanue otyera TpeBor B cpese Trace Mode.
12. I'panuiiel kaHana U ux aHanus B cpene Trace Mode.
13. CnoBaps coobmienuii B cpene Trace Mode.
14. CITIA /] apxuB u ero co3nanue B cpene Trace Mode.
15. 3meHeHue 1iBeTa TMHAMUYECKOM 3auBKH B cpeie Trace Mode.
16. OTnrune COOBITHS OT TPSBOTH.
17. Ananorossie TpeBoru SCADA- cuctem
18. uckpernsie TpeBoru SCADA- cucrem.
19. Otuer TpeBor.
20. Kak mosip30BaTeNh MOXKET TOTYYHTh CBEIEHHUS O CTEHEPUPOBAHHBIX TPEBOTaX.
21. Yro takoe otuer SCADA- cuctem, 3a4eM €ro HCIoJb3yIoT.
22. Kaxk 1oJib30BaTeIh MOXET IMOJIYIUTh OTYET TPEBOT?
23. IIpu kakux ycnoBusix SCADA— cucteMsl o3BOJISAIOT CPOPMUPOBATH OTYET.
24. OnumuTe oTYeT B BUJE html cTpaHUIIb.
25. OnumuTe Tabau4Hyo GopMy OTYeTa.

= N N



3ananmne Ne5. PaGora ¢ mporpamMMaMu HMHTAIMHA O0OBEKTa YIIPABICHHS

Hean

padoThl: IS TPOBEPKH pPabOTOCIMOCOOHOCTH TMPOEKTa HEOOXOAMMO pa3paboTarh

MMHUTATOPHI TEXHOJOTUYECKOTO 00OBEKTA, a TAKKE CUTHAJIOB, iepeaaBaeMbix oT PLC.

IHopsinok BHINOJHEHUS PA0OTHI

1.
2.
3.
4

5.

BrITIOTHUTE TOATOTOBUTEIBHBIC OTIEPAIIUU

PaspaboraTh mporpaMmMbl UMUTATOPBI

Berpouts mporpaMMbl HMHTATOPHI B IIPOESKT

OTiragky MHOTOY3J0BOTO IPOCKTa 03 WCIONb30BaHHUS — alllapaTHBIX  CPEICTB
BBOJa/BBIBOIA

3ammyCcTUTh MPOCKT B IEMO-PEKHME

Conep:xanue oTyera u ero popma
OTueT 0 BBINIOIHEHUH JIAOOPATOPHON PabOTHI JOIKEH COEPIKATh:

1.
2.

ok~

11eJIb paboTHI;

NepevyeHb KOMAaHJ, HCIOJIb3yEMbIX IIPH BBIIOJHEHUH PabOThl, C YKa3aHHEM UX
Ha3HA4YCHUS;

NpUWIOKEHWE K OTYeTY B BHIE (hailna pa3pabOTaHHOTO M KOPPEKTHO PabOTAIOIIEro B
pEeKUME IMYJIISIAN TIPOEKTa,;

CHHMKH 9KpaHa OCHOBHBIX 3TAIOB BBHIIIOJHEHHUSI PAOOTHI;

BBIBOJIBI TTO paboTe.

KonTpoabHbie BOopochl

agrwdE

10.

11.

UTto Takoe IMUTATOP CUCTEMBI YIIPaBJIECHUS U KOHTPOJIsA?

B kauecTBe MaTeMaTHUECKON MOJENN 00BEKTa MOKET BBICTYHATb. ..

[TepeueHb 1 Ha3HaYEHHE ATOPUTMOB MIEPBUYHON 00pabOTKU HH(DOPMALIUH.

Kax BeInonHsieTcs UMUTAIMS CUTHAJIOB JaTYMKa U KaHaia U3MepeHus?

Yro Takoe NMpHBs3Ka NEPEMEHHbIX K MCTOYHHMKAM M NpPUEMHHMKaM uX 3HadeHui? Kax
OCYUIECTBIIIETCS NpUBSI3Ka? ABTOMAaTHYECKOE IOCTPOECHUE KaHAJIOB C MPUBSI3KONW U
NpUBSA3Ka IEPEMEHHBIX BPYUHY10, 0€3 CO3aHUs KaHaa.

[Touemy mone3HO MonenupoBaTh Nepu(epHitHbIE yCTPONWCTBA, B YaCTHOCTH OOBEKTHI
yIpaBJI€HUsI U NPOEKTUPOBATh MpeaBapuTesibHo cuMyisitopsl SCADA-cucrem, npexie
YeM MEepPeXOAUTh Ha peaJbHbId 00BEKT?

Kak nyume MopenupoBaTh, HcCClIelOBaTb M ONTHUMHU3MPOBATH MOJIENH OOBEKTOB
yIOpaBleHus, B KaKUX IporpaMMax? B ueM MOTryT BO3HUKHYTH 3aTpyAHEHUS NIPU IPSIMOM
MOJEIUPOBaHMM  00BeKkTOB B Tpeiic  Moge, MuHYs  MOJCIHMPOBAaHHE B
CIeUATM3MPOBAHHBIX MPOrpamMMax, Harmpumep, B Simulink?

Yro Ttakoe pexuMm otnaaku (Omyisauuu)? Kak ero 3amyctuth? Kakue 3HaueHus
O0TOOpa)kaloTCsi B OKHE OTJaJA4uKa, OTKyJna OHM Oepyrcs? PaboraioT 1M KHONKHU
MHEMOCXEMBI B PeXHUME OTIaIKNU?

13. Uro mpencraBnsier coOOil mpocTas MaTeMaTW4ecKas W CTPYKTYpHO-BUPTyajbHast
mojenu eMkocTH? [ToueMy B OCHOBE MOJIENHN - HHTETpaTop?

Kax BBecTn skpan (MHeMocxeMy) u mporpammy B npoekT Tpeiic Mozae? Kak coznath
111a0JIOHBI POTPaMMBbl WIIN 3KpaHa U NPUBA3aTh K HUM KaHaJbl UX BbI30Ba?

[louemy B cumymnstopax SCADA-cuctem Mosie3Ho yBeJIWYMBaTh B JECATh - CTO pPa3
CKOpPOCTb pabOThI CUCTEM KOHTPOJISL U YIIpaBIEHUS?

Uewm otnuyarotcs npoctas MoJielb 00beKTa yIrpaBieHus u 6osee moapoodnas? Uro sto maer?



Ilpunoscenue 2
KoHTpoJIbHO-H3MepUTeIbHbIe MaTePHAJIbI K IMCIHHUIIIMHE
«SCADA-cucTeMbl B aBTOMATH3UPOBAHHOM NMPOU3BOJICTBE»

buiersl k 3auery (Cemectp 3)

MWHHUCTEPCTBO HAYKH M BBICHIET'O OBPA3OBAHUS POCCUMCKOM ®EJEPAIIUA
OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIOJ/KETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIET'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TAHOW TEXHUYECKAW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHIIUKOBA

NHcTUTYT DHEpreTUKH

Hucuunnuaa: SCADA-cucTteMbl B aBTOMAaTH3UPOBAHHOM NMPOU3BOJCTBE
Hamnpasnenue: 15.04.04. ABToMaTu3anus TEXHOJIOTHUYECKHUX MPOIECCOB U MPOU3BOCTB
[Ipodunp: "ABTOMAaTH3AINS TEXHOJOTUYECKHUX MTPOIIECCOB M MPOU3BOJCTB

Cemectp_3_

BUJIET Ne 1

1. Tonstue UCIIY. Ee mecTo B cucTemMe aBTOMAaTH3AIIH NPEATPUSTHUSI.
2. Benenwne apxuBoB naHHbIX B SCADA-cucreme. TpeHabl. ATapMel.

YTBEPXJIEHO
3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT [3.J1. Xakumon/

®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'PO3HEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUVIMOHIIIUKOBA

NHcTHTYT DHEpreTuKHu

HNucuunnuaa: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABTomMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX IMPOIIECCOB U MPOU3BOJICTB "

Cemectp_3_

BUJIET Ne 2

1. Crpykrypa u ¢pyukmuu UCITY.
2. BcTpoeHHBIE S3BIKK IPOTPAMMUPOBAHUS.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIIIT
npoToko Ne oT [3.J1. Xakumon/




MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUIICKOM ®EJEPALIUN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO’KETHOE OBPA3OBATEJIBHOE YUPEK/JIEHUE
BBICIIEI'O OBPA3OBAHUS
T'PO3HEHCKHI TOCYJAPCTBEHHbBIA HE®TSAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MWIJTHOHIIIUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__3_

BUJIET Ne 3

1. Konnenmus KOMIUIEKCHOW aBTOMATHU3AIlMU TTPOU3BOICTBA.
2. Ocobennocru 0a3 manusix B SCADA.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M. I.MHJIJIMOHIIUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp_3_

BUJIET Ne 4

1. Oranwi coznanuss ACYTIL
2. OcobeHHOCTH TPOMBIIIUICHHBIX 0a3 qaHHBIX. Microsoft SQL-cepBep. OcHOBHBIE
XapaKTePUCTHKHU.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIIIT
npoToko Ne oT [3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHINUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__3_

BUJIET Ne 5

1. Mecro SCADA-cucremsl B ACYTIL
2. Ceresbie Bo3MoxHocTH SCADA.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M. I.MHJIJIMOHIIUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp_3_

BUJIET Ne 6

1. Oo0ecneuenue UCITY.
2. Bompocs Haaexxaoctn SCADA-cucteM.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poToKOoJT No oT /3.J1. Xakumon/




MWHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA3OBATEJIbHOE YYPEKJIEHUE
BBICHIEI'O OBPA30OBAHUA
T'POSHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOMW TEXHUYECKHW YHUBEPCUTET
NMEHUN AKAJEMUKA M.I.MUJIJIMOHIIUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__3_

BUJIET Ne 7

1. TloHsTHE OTKPBITOM CUCTEMBI.
2. Ocob6ennoctu SCADA-cucreMm.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M.I.MHJIJIMOHINUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NMPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp_3_

BUJIET Ne 8

1. IlpumeHeHHE OTKPBITHIX CUCTEM B IPOMBIIIJIEHHON aBTOMATU3ALIHH.
2. Tenpennuu passutus SCADA-cucrem.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poToKOoJT No oT /3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHINUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__3_

BUJIET Ne 9

1. TIpuHIMITBI U TEXHOJIOTHH CO3/IaHUS OTKPBITHIX TPOTPAMMHBIX CHCTEM.
2. SCADA-cuctem, mpeCTaBICHHBIX HA PHIHKE.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M.I.MHJIJIMOHINUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NMPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp_3_

BUJIET Ne 10

1. ®ynxuumonanbHble XapakrepucTuku SCADA-cuctem.
2. Master SCADA.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poToKOoJT No oT /3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHINUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__3_

BUJIET Ne 11

1. Texuuueckue, CTOMMOCTHBIE M JKCIUTyaTalmoHHbie Xapaktepuctuku SCADA. Pabouee
MECTO Jucreryepa (omepaTopa).
2. TRACE MODE.

YTBEPXJIEHO
3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT [3.J1. Xakumon/

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'PO3SHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTHTYT DHEepreTuKu

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOJCTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX IMPOIIECCOB U MPOU3BOJICTB "

Cemectp__3_

BUJIET Ne 12

1. T'paduueckwnii unTEpDHEIC MOTH30BATEIIS.
2. Simple SCADA.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIIIT
npoToko Ne oT [3.J1. Xakumon/




®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTUTYT JDHEpreTUKH

HNucuunnuaa: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB "

Cemectp_3_

BUJIET Ne 13

1. Mexamm3m OLE for Process Control (OPC) xak oCHOBHOH Cmoco0 B3amMMOJICHCTBUS

SCADA-cucTeMbl ¢ BHEIIIHUM MHPOM.
2. Simatic WinCC.

YTBEPXIEHO

3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xaxkumon/




Bbunaers! k 3k3ameny (Cemectp 4)

MHHUCTEPCTBO HAYKH U BBICIHIETO OBPA3OBAHUS POCCUNCKOM ®EJEPAIINN
®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/JKETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HNMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTUTYT DHEpreTUKH

HNucuunnuaa: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABTomMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUJIET Ne 1

1. XpaHeHue AaHHBIX B co0OmcHMI B 0a3e qanHbIXx MS SQL (MasterSCADA)
2. CHOC06BI HpI/IIIaHI/IH JUHAMUKHU 3JICMCHTAM MHEMOCXCMBEI.

YTBEPXJIEHO
3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT [3.J1. Xakumon/

OEJEPAJIIBHOE 'OCYJAPCTBEHHOE BIOJ/KETHOE OBPA3OBATEJIBHOE YYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'POSHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOMW TEXHUYECKHW YHUBEPCUTET
NMEHUN AKAJEMUKA M.I.MUJIJIMOHIIUKOBA

NHcTHTYT DHEpreTuKHu

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILIECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__4_

BUJIET Ne 2

1. Xpanenwe qaHHBIX U cOOOIICHHH B 0a3e maHHbIX Firebird (MasterSCADA)
2. Meronbl 06pabOTKH COOBITHI C A7IEMEHTAMH MHEMOCXEMBI.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIII
npoToko Ne oT [3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHINUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__4_

BUJIET Ne 3

1. Xpanenue naHHBIX B cooOmIeHn! B 6a3e manHbix Oracle Database (MasterSCADA)
2. OcOOEHHOCTH HaIlMCaHUsl CIICHApUEB ANl OOpabOTKU COOBITUN H3MEHEHHS CBOWCTB
3JIEMEHTOB MHEMOCXEMBI.

YTBEPXJIEHO
3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT [3.J1. Xakumon/

®EJIEPAJIBHOE 'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUVIMOHIIIUKOBA

NHcTHTYT DHEepreTuKu

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOJCTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX IMPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUJIIET Ne 4

1. Oxkcnopt manabx U coodmenuit. MS SQL (MasterSCADA)
2. OcobenHoctu npuMeHeHus: umuraropa tero WinCcC.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIIIT
npoToko Ne oT [3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHINUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__4_

BUJIET Ne 5

1. Dxcnopt naHHbIX U coobmenuii. Firebird (MasterSCADA)
2. CnocoObl BBI30Ba JUAJIOTa aBTOPU3AIIHH.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIIIT
npoToko Ne oT [3.J1. Xakumon/

®EJIEPAJIBHOE N'OCYJAPCTBEHHOE BIOJ[)KETHOE OBPA30OBATEJIbHOE YYPEKJIEHUE
BBICIIEI'O OBPA3OBAHUS
T'PO3HEHCKHI TOCYJAPCTBEHHbIA HE®GTAHON TEXHUYECKU YHUBEPCUTET
HUMEHH AKAJJEMHUKA M.JI.MUJJIAOHIIUKOBA

NHcTHTYT DHEpreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AIMS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp__4_

BUJIET Ne 6

1. DOxkcmopt maHHBIX U coobmmenuii. Oracle Database (MasterSCADA)
2. Croco0Obl OJIOKMpOBaHMS JIOCTyla HEABTOPU30BAHHOTO IOJB30BATENSI K 3JIEMEHTaM
YIIpaBICHUA.

YTBEPXIEHO
3aB. kadeapoii Ha 3acenanuu kadeapsr ATIIIT
npoTokost Ne oT /3.J1.Xakumon/




MHUHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHUSI POCCUIICKOM ®EJEPALIUN
®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIO’KETHOE OBPA3OBATEJIBHOE YUPEK/JIEHUE
BBICIIEI'O OBPA3OBAHUS
T'PO3HEHCKHI TOCYJAPCTBEHHbBIA HE®TSAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMUKA M.JI.MWIJTHOHIIIUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__4_

BUJIET Ne 7

1. Dxcnopt apxuBOB cpeacTBaMHU MOAYIsl « TpeHay.
2. Crnioco6b! 0J0KHPOBKHU A0CTyMa K cpenie pazpadborku WinCC.

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI I'OCYJAPCTBEHHBIA HE®TSIHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M.I.MHJIJIMOHINUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp__4_

BUJIET Ne 8

1. SCADA-cucrema TRACE MODE. Cocras. Moynu.
2. Crioco0Obl yBeTOMIICHHSI TIOJIh30BaTENIeH O HEJOCTATOYHOCTH MPAB JIOCTYTA K dJIEMEHTaM
yIpaBlIeHUS.

YTBEPXIEHO
3aB. Kadeapoil Ha 3acenanuu kapeapsl ATIIIT
npoToko Ne oT [3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMUKA M.I.MUJIJIMOHINUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__4_

BUJIET Ne 9

1. SCADA-cucrema TRACE MODE. Kanaibl, KOMIIOHEHTHI, y3JIbL.
2. OYHKIUU KaKOTO BUa MOKHO UCIIOJIB30BaTh B CLICHAPHUAX?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M.I.MHJIJIMOHINUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp__4_

BUJIET Ne 10

1. SCADA-cuctema TRACE MODE. UcTOYHUKH/TIPUEMHUKH
2. YeM MaKkpoChl OTIUYAIOTCS OT CIICHApPHEB?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poToKOoJT No oT /3.J1. Xakumon/




MUWHHUCTEPCTBO HAYKH U BBICIHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJEPALIUA
OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIBHOE YUYPEKJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'POSHEHCKWI T'OCYJAPCTBEHHBIA HE®TSHOMW TEXHUYECKHW YHUBEPCUTET
NMEHUN AKAJEMUKA M.I.MUJIJIMOHIIUKOBA

NHcTHTYT DHEpreTHKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3HPOBAHHOM NMPOU3BOJACTBE
Hamnpasnenue: 15.04.04. ABToMaTH3aIus TEXHOJOTHUYECKHUX MPOILECCOB U MPOU3BOJICTB
[Mpoduns: "ABTOMaTH3AIUS TEXHOJIOTHYECKUX MMPOLIECCOB U MPOU3BOJICTB

Cemectp__4_

BUJIET Ne 11

1. SCADA-cuctema TRACE MODE. I[IporpammupoBanue anroputmoB. S3bik Texno ST
2. YeM paznuuaroTcs JOKaJbHbIE U Ii1o0anbHble Makpockl WinCC?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/

OEJEPAJIBHOE 'OCYJAPCTBEHHOE BIOJJZKETHOE OBPA3OBATEJIBHOE YYPEXXJIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3ZHEHCKWI I'OCYJAPCTBEHHBIA HE®TSAHOW TEXHUYECKHW YHUBEPCUTET
NMEHHN AKAJEMHWKA M.I.MHJIJIMOHINUKOBA

NHCcTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHYECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp__4_

BUJIET Ne 12

1. SCADA-cuctema TRACE MODE. IIporpammupoBanue anroputmoB. S3bik Texno FBD
2. Kak obecrieuynTh NEPEHOCHMOCTh MAKPOCOB?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poToKOoJT No oT /3.J1. Xakumon/




®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTUTYT JDHEpreTUKH

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUJIET Ne 13

1. SCADA-cuctema TRACE MODE. Co3nanue pacnpeneneHHbIX CUCTEM YITpaBICHUS
2. Kak obecnieunTh 3aIUTy MaKpOCOB OT U3MEHEHUI?

YTBEPXJIEHO
3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT [3.J1. Xakumon/

OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIO/JU/KETHOE OBPA30OBATEJIBHOE YUYPEKIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKUI I'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHW YHUBEPCUTET
NMEHUN AKAJEMHWKA M.I.MHJIJIMOHIMUKOBA

HNHCTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHIECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp__4_

BUJIET Ne 14

1. B udem paznuuue BHyTpEeHHHUX U BHEIIHUX TeroB WinCC?
2. KakoBbI mapaMeTpsl aHAJIOTOBOTO TEra apXuBa 3HAYCHHH mporiecca?

YTBEPXIEHO
3aB. kadeapoii Ha 3acenanuu kadeapst ATIIIT
npoTokost Ne oT /3.J1.Xakumon/




®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTUTYT JDHEpreTUKH

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUMJIET Ne 15

1. OOmue mpUHIUITEI TOCTPOCHUS cucTeM Buzyanuzaruu WinCC.
2. KakoBbl mapaMeTpsl OMHAPHOTO Tera apXuBa 3HaUCHHI mporecca’?

YTBEPXJIEHO
3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT [3.J1. Xakumon/

OEJEPAJIIBHOE I'OCYJAPCTBEHHOE BIO/JU/KETHOE OBPA30OBATEJIBHOE YUYPEKIEHUE
BBICHIEI'O OBPA3OBAHUA
T'PO3SHEHCKUI I'OCYJAPCTBEHHBIA HE®TSIHOM TEXHUYECKHW YHUBEPCUTET
NMEHUN AKAJEMHWKA M.I.MHJIJINMOHIMUKOBA

HNHCTHTYT DHEePreTUKH

HNucuunnuna: SCADA-cucTeMbl B ABTOMATH3MPOBAHHOM NPOU3BOACTBE
Hanpasnenne: 15.04.04. ABTomMaTu3anusi TEXHOJIOTHIECKUX MPOIECCOB U MPOU3BOJICTB
[Tpoduns: "ABTOMaTH3AINS TEXHOIOTHYECKUX MPOLIECCOB U MIPOU3BOJICTB "

Cemectp__4_

BUJIET Ne 16

1. B kakux ciaydasx 1eaecoo0pa3Ho co3aBaTh NOIb30BaTeNbckue 00beKThl WinCC?
2. Kakue ObIBarOT KJIacChl COOOIIEHUH 1 B YEM UX paznuuue?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu Kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/







®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTUTYT JDHEpreTUKH

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUJIET Ne 17

1. OmumuTe npoueaypy CO3IaHUS MOIB30BATEIBCKOTO 00BEKTA.
2. KakoBbl OCOOCHHOCTH HACTPOWKH COOOIIEHHUS O IMPEBHIICHUH/TIOHIKEHUH 3HAYCHHS
aHaAJIOrOBOTO Tera?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xaxkumon/

®EJIEPAJIBHOE T'OCYJAPCTBEHHOE BIOJI)KETHOE OBPA3OBATEJIbHOE YYPEKJEHUE
BBICILHEI'O OBPA3OBAHMUSI
T'PO3SHEHCKHNM 'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKU YHUBEPCUTET
HUMEHU AKAJTEMHUKA M.JI.MAJJIMOHIIIUKOBA

NHcTHTYT DHEpreTuKu

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABTomMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOJICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX IMPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUJIET Ne 18

1. CmocoObl mepeHoca TOJIb30BATEIILCKUX AJIEMEHTOB B JIPYTHE TPOEKTHl M Ha APyrHe
paboune CTaHIHH.
2. Kakwue 11Bera mpuHSTHI 11 OCHOBHBIX THIIOB COOOIICHHIA?

YTBEPX/IEHO
3aB. Kageapoii Ha 3acenanuu kapeapsr ATIIIT
poTOKOJT No oT /3.J1. Xakumon/




®EJIEPAJTBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE YUPEXKJIEHUE
BBICILIEI'O OBPA3OBAHUSI
T'POSHEHCKHNM T'OCYJIAPCTBEHHBI HE®TAHON TEXHUYECKUM YHUBEPCUTET
HUMEHHU AKAJTEMHUKA M.JI.MAJUIMOHIIIUKOBA

NHcTUTYT JDHEpreTUKH

HNucuunnuaa: SCADA-cucTeMbl B ABTOMAaTH3HPOBAHHOM NMPOU3BOJACTBE
Hanpasnenue: 15.04.04. ABToMaTtu3anus TEXHOJIOTUUYECKHUX MPOIECCOB U MPOU3BOICTB
[Ipoduns: "ABTOMaTH3AIIMS TEXHOJIOTHUYECKUX MPOIIECCOB U MPOU3BOJICTB "

Cemectp_4_

BUJIET Ne 19

1. CrocoOsl cBs3M CBOMCTB JIEMEHTOB MHEMOCXEMBI C TEraMHu.
2. KakoBbl mapaMeTpbl HACTPOUKH COOOIIeHNs 00 H3MEHEHUU OMHApHOTO Tera?

YTBEPXIEHO

3aB. kadenpoii Ha 3aceganuu kadenper ATTIIT
npoToKoJ Ne oT /3.J1. Xakumon/




