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1. OBBEKT, HEJIb U 3ATAYHN OCBOEHMU S TINCIUITVINHBI

JlucuuninuHa ~ paccMaTpUBAaeT  BONPOCHI  MPOEKMUPOBAHUS — CUCHEM
agmomamuzayuy U ynpasieHus Ha 6ase npocpammHo-annapamusbix KOMnieKcos coopa
oannwix u ynpaenernus (SCADA).

[{enpr0 TUCIUTIIUHBI SBISICTCS: W3Y4YEHUE CTYJIEHTaMU KOMIIOHEHTOB W OCHOB
MPOCKTUPOBAHUSI COBPEMEHHBIX CHCTEM YAAJIEHHOTO KOHTPOJISI W YNpaBIEHUS
TEXHOJIOTHYECKMMH  TIPOIECCaMH €  HCITOJIb30BAaHWEM IPOTpaMMHO-aNapaTHBIX
kominiekcoB SCADA.

3amauyn  AWCHUIUIMHBL: (OPMHpPOBAaHHWE 3HAHMK W yMEHUH B 00JacTH
MPOCKTUPOBAHMSI, Pa3pabOTKM W  IKCIUIyaTalliM  CHUCTEM  JIUCIICTYEPHU3aIUU
TEXHOJIOTHYECKHX MPOIIECCOB.

B pesynbTaTe 0CBOCHUS IUCUUILIIUHBI CTYACHT O0KEH:

3HaTh ApPXUTEKTYPy paclpeAeNEHHBIX CUCTEM YTpaBieHHs, (PYHKIMOHAIbHOE
HA3HAYEHUE U CPEJICTBA PeaU3aliu MOJACUCTEM BepxHero v HuxHero ypoBHs ACY TII,
OCHOBHBIE€ 3Tamlbl MPOEKTUPOBAHUS M HACTPOMKM mporpammHbix cperncts SCADA
CUCTEM NPU MOCTPOCHHH CHCTEM pPACHPENEIEHHOIO KOHTPOJS U  YINPaBICHUS
TEXHOJIOTUYECKMUMHM  Tporieccamu;  yMmeTb  npoektupoBath  SCADA-cucremsl
aBTOMaTUYECKOTO W aBTOMATU3UPOBAHHOTO  YMpaBICHUS, C NPUMEHEHUEM
COBPEMEHHBIX BCTPOEHHBIX CPEACTB pa3pabOTKU U S3bIKOB MPOTrpaMMHUPOBAHUS
SCADA-cuctem; ycraHaBiauMBaTh W HAcTpauBaTh MPOrPaMMHOE U amnmnapaTHOE
obecnieuenne SCADA-cucTteM; OpraHu3OBbIBATh U YNPABIATH Pa3padOTKOM cHUCTeM
IPOMBIIUIEHHOIO yIpaBieHus, Ha ocHoBe SCADAcucreMm.

BJIAJ€Th CTIOCOOHOCTHIO AHAJIU3UPOBATH MPOU3BOICTBEHHYIO U TEXHOJIOTHYECKYIO
CYIIHOCTb AKCIUTyaTallMK 3JIEKTPOMEXaHUYECKUX CHCTEM Ha OCHOBAaHWU MH(OpMaLUU
dbopmupyemoit B SCADA cucrteme; HaBbIKAMHU pacdeTa CTATHUYECKUX XapaKTEPUCTHK,
NEPEXOAHBIX IPOLIECCOB M DJHEPreTUUYECKUX IOKa3zaTejJed aBTOMAaTU3HMPOBAHHOIO
AIIEKTPOIPUBOAA C IPUMEHEHUEM KOMIBIOTEPHON TEXHUKH.

[lepeuncrieHHble pe3yabTaThl 00YUYEHUS SIBISIIOTCS OCHOBOW AJis (hOPMUPOBAHUS
CJIeIYIOIIUX KOMIETEHIUMI:

- IIK-2 - cmnocoOHOCTBIO BBIOMpATh CEpUMHBIE U MPOEKTHUPOBATH HOBBIE OOBEKTHI
aBTOMAaTHU3ALMKU U POOOTOTU3ALIUU.

2. MECTO JUCIIATIJINHBI B OCHOBHOM OBPA30OBATEJIBHON
INPOI'PAMME

JlucuumuinHa OTHOCHUTCS K BAPUATHBHOM YacTH NPO(EeCCHOHAIBHOI0 MKIA
AUCHHUIIMH 10 BBIOOPY BY3a.

ba3upyeTcst Ha 3HaHUAX U YMEHUSX, KOTOPbIE CTYIEHT IPUOOpPEN TP OCBOCHUHU
NPEIIIeCTBYIOMUX JUCIHUIUIMH: UH(POPMATHKA, MPOMBIIUICEHHbIE CETH U CHUCTEMBI,
IPOMBILUICHHAS  JJEKTPOHMKA W MHKPOCXEMOTEXHHMKA, MHKPOIPOLIECCOPHBIE
YCTPOMCTBA, KOMIUIEKTHBIN JIEKTPOIIPUBOJ, CUCTEMBI YIIPABIICHUS 3JEKTPOIPUBOAAMU
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3HaHUA W YMEHHUs, NPUOOPETEHHBIE IPH OCBOCHHMM JAHHOW JAUCIUILIMHBI,
peanu3yTcsd CTYAEHTOM TIPU BBIMOJHEHUH KypPCOBOW pabOThl MO JAUCIUILINHE
«IIpoextupoBanne SCADA-cuctem», NPOXOXKIECHUHU TIOCYJaPCTBEHHONM HWTOTOBOMI
aTTeCTaIUU.
3. CTPYKTYPA U COAEP KAHUE JUCIHUILINHBI
3.1. Pacnpenesienne y4eOHBIX YaCOB 10 TeMaM AMCIHUIIMHBI M BUIAM 3aHATHI

Te | HaumeHoBaHue TeM (ColepiKaTenbHBIX KonnuectBo yacos
Ma MOJyJIEH)
Ne B Tom uncne
. Jlexu [Tpaxr. Jla6op. CPC
(Cemun.)
1 OO0mue  cBegeHUsT O SCADA- 16 ) 14
cUCTeMax
Pacnpenenennbie CUCTEMBEI C
2 npumenenneM SCADA. 16 2 14
[TporpamMmMHoOe obecrieueHue s
3 peanuzauun SCADA 16 2 14
4 0630p COBPEMEHHBIX
MPOrpaMMHOAIIAPATHRIX KOMIUIEKCOB| 17 2 15
SCADA
5 SCADA-cucrema Citect 17 2 15
6 SCADA-cucrema Zenon 33 2 16 15
7 SCADA-cucrema SIMATIC WinCC 31 2 14 15
8 [TpoextupoBanne WinCC 39 3 21 15
Kypcosast pabota 27 27/27
KonrtakTHas paboTa (OMOJHUTEIbHAS ) 4
Htoro mo Bunam 3aHsTui 144 17 - 51 144
KonTpo:s -
Hroro: 216

(I)opanOBaHne KOMIIETEeHIIUH B pe3yjabTaTe 0CBOCHUA TEM JUCHUIIIMHBI

KOM]’[eTeHIII/II/I Tembl AUCHUIIIMHBI, HALIC€JICHHBIC HA BblpﬂﬁOTKy
KOMIIETCHI MU

IK-2 Tema 1-8

3.2. Jlexkuun
Tema 1. Obwue ceeoenusi 0 SCADA-cucmemax.
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Conepxanne Tembl 1: Otanel pasButuss ACYTIL. Onpenenenue u oOmas

ctpyktypa SCADA: ynanennbie TepmMuHasibl (RTU), kananst cBszu  (CS),

nucneruepckue nyHkThl ynpasieHus (MTU). @yukuuonaneHas ctpykrypa SCADA:

YPOBEHb KOHTPOJUIEPOB, OMNEPATUBHBIA YPOBEHb, AJIMHHUCTPATUBHBIA YPOBEHbD.

Oco6ennoctu SCADA  kak mporecca  ynpaBiaeHus.O0iacTd  NpUMEHEHUS
SCADAcucrem. TenneHunu pa3BUTHS.
Jluteparypa k teme 1: [1, 2, 3]

Tema 2. Pacnpeodenennvie cucmemol ¢ npumenernuem SCADA.

Conepxxanne Tembl 2: OCHOBHbIE TpPeOOBaHUS K paclpeleiEHHBIM CHCTEMaM.
VYpoBuu ACY: ypoBeHb KOHTPOJLJIEPOB, ONEPATUBHBIA YPOBEHb, aJMUHUCTPATUBHBIM
ypoBeHb. Jlunuu nepenaun nanupix. CereBoit oomeH. Apxurektypa SCADA: KiaueHT —
cepsep.Bozmoxknoctn SCADA-cuctem: pazpaboTka NpuioxkeHuH, GyHKINOHATBHBIE U
rpaduueckue. Konuenuus oTkpbIThIX cucteM. Jluteparypa k teme 2: [ 1, 3, 4]

Tewma 3. Ilpoepammnoe obecneuenue ons peanuzayuu SCADA.

Conmepxxanne Tembl 3: Kiaccudukanuss mporpaMMHBIX CpPEACTB CUCTEM
YOpPaBJICHUS] TEXHOJOTMYECKUMHU TmporieccaMu. CHCTeMbl KECTKOrO U MSITKOIro
peanbHOro BpeMeHu. OnepalMoHHBbIE CHUCTEMBbI peaibHOro BpemeHu. Bridop OC
IporpaMMHO-TexHHUecKux cpenct BepxHero ypoBHs ACY TII. [Ipumenenne Windows
texHosoruii: TexHonoruss COM, ActiveX-006bexTel. OPC-cepBepsr.JluTeparypa k Teme
3:[1,2,3,4]

Tema 4. O630p cospemennvix npoepammuo-annapamuvix komniexcod SCADA.

Conepxanue Temsl 4:

Haubonee mnonynspHsie 3apyOexkHble W oTedecTBeHHble SCADA-TakeTsl.
TexHuyeckue, CTOMMOCTHBIE U 3KCILTyaTalnoHHbIe XapakTepuctuku SCADA-cucrem.

WuTerpupoBaHHblii TakeT KOMILIEKCHOM aBToMatu3anmu FactorySuite.JIuteparypa
K Teme 4: [1, 2, 3]

Tema 5. SCADA-cucmema CitectConepkaHue

TEMBI 3:

OcoGenHoctn ucnonp3zoBanusi Citect. Tormosoruss CUCTEMHOW apXUTEKTYPHI
Citect: apxuTeKkTypa KIHWCHT-CEPBEP, MACIITaOUPyeMOCTb, THOKOCTh,HAJICKHOCTD,
WHTEPHET-KIMECHTHI, 0€30MMaCHOCTh U JIMIICH3UPOBAHKE. Y TIPaBICHINE OOMEHOM JTaHHBIX.
['paduyeckue BozmoxxkHocTH CitectSCADA: nmoctpoutens rpaduxu (GraphicsBuilder),
111a0JI0HBI, CUMBOJIBI, 00bEKTHO-OPUEHTHPOBaHHAs! KOH(PHUTypaLusl.

Omnepamun. Pazpabotka nmpoekrta CitectSCADA.

Jluteparypa k Teme 5: [1, 2, 4]

Tema 6. SCADA-cucmema Zenon
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Conepxanue teMbl 6: Co3nanue u koHdurypamus npoekta B SCADA Zenon.
Kypnan cobsituii (CEL); Cuctema cooOmienuii u TpeBor; [lepexitoueHne si3pIKOB;
ApxuBupoBanue; Ilonp3oBaTenu;  YmpaBiieHHME  MOHUTOPaMH,  MPOCMOTPOM;
VBAWizard; Cetp; ['eHepaTop oT4ETOB; AnmapaTHbIN KIIOY C MOAJEPIKKON CETEBBIX
texHonorui Wibu-key.
JIuteparypa k Teme 6: [1, 3]

Tema 7. SCADA-cucmema SIMATIC WinCC.
Conepxxannie Tembl 7: OcHoBHbBIe cBeneHus. OOecnedyeHHe OTKPBITOCTH.
MonynbHas cTpykrypa u macimrabupyemocts WinCC. O0GnacTu NCIOJIb30BaHUS.

BapuanTtet WinCC kak nporpamMmMmHoro npojaykra. Cuctemuble TpeboBanus. JIuteparypa
K Teme 7: [3, 5, 6]

Tewma 8. IIpoexmuposanue WinCC.

Conepxanue TeMbl 8: Kondurypamuu. OcHoBHble ¢yHKIMH. Mcnonb3oBaHue
Windows-texHosoruii. OOMeH IaHHBIMU U IuarHoctuueckue ¢pyHkuuu. Jluteparypa
Teme 8: [2, 5, 6]

3.3. [IpakTH4yeckue (CeMUHAPCKHE) 3AHATHUS (He npedycmompensl)

3.4. JlabopaTopHblie padoThI

Ne n/m Tema paboTsr O6bem, | Jlurepar
Jac. ypa
1 Cosz0anue npoexma u paspabomxa noivb308amenbckoeo unmepgetica 9 [12]

68 SCADA-naxeme Zenon

Vnpasnenue oamnvimu  (CEL, AIL, mpenovl, apxuevl) &

2 SCADAnaxemeZenon 11 [12]

Paspabomxa npoepammel ynpaenenus IJIK ¢ ucnonv3osanuem

3 SCADA-naxema Zenon 10 L2]

4 Paspabomxa  mHemocxemvl  mexnonocuyecko2o  npoyecca ¢ 10 12
ucnoavzosanuem SCADA-nakema WinCC [12]
Vnpasnenue  asapuiinvimu  coobweHusMU U aApXUBUPOBAHUE

5 mexHnonocuieckux napamempos cpeocmeamu SCADA-naxema 11 [12]

WinCC

Hroro: 51




3.5. CamocrosiTeqibHasi padoTa CTyJAeHTAa

Ne n/m Busel camocTosTensHOM paboOThI CTYACHTA O06mwewm, gac.
W3ydenue nexiuoHHoro Marepuaia (He MmeHee 50% ot oObeMa JIeKInii) 50
2 [lonroroBka k mnpakTuueckuM 3aHsATUSIM (He MeHee 50% oT oObema
ayJIUTOPHBIX PAKTHUECKUX 3aHATHH)
3 [lonroroBka k nabopatopubiM pabotam (He MmeHee 50% or oObema 67
ayIUTOPHBIX JTAOOPATOPHBIX 3AHITHI)
4 BrimonHenue kypcoBoii paboThl 27
Hroro: 144

3.5. KypcoBoii npoekT (padora), THIAMBHAYAJbHOE 3a/IaHUE

KypcoBas pabora Ha Temy «lIpoextupoBanue SCADA-cucTeMbl ymnpaBieHUs
MPUBOJIOM TMIEPEMEHHOr0 TOKa C MpeoOpa3oBaTeseM YaCTOThD» BBIMOIHSAETCS B MEPBOM
ceMecCTpe.

TemaTuka 3aJaHusl CBsI3aHAa C OCBOEGHUEM METOJUKH KOHTPOJS W yHPABICHHS
MPUBOIAMH MIEPEMEHHOTO TOKa C UCIOJIb30BAHUEM CETEBBIX TEXHOJIOTHM U pa3paboTKu
HMI unrtepdeiica ¢ ucnonaszopanueM SCADA-cuctem.

KypcoBass paboTa opueHTHpOBaHAa Ha OCBEHICHHE U Pa3padOTKy CIETYIOIINUX
BOIIPOCOB:

1)
2)

3)
4)
S)

6)
7)

8)

Pa3paboTka TeXHUYECKOTO 3aJJaHusl HA CUCTEMY aBTOMaTHU3allUK;

Pa3paboTka cxeMbl (yHKIIMOHAJIBHONW CTPYKTYPbI KOMIUIEKCA TEXHUYECKUX
CPENICTB CUCTEMbI aBTOMATU3AIINY;

PazpaboTtka wuHpopManmoHHOTO oOOecrneyeHuss (TaOMMIBI BXOJHBIX H
BBIXO/IHBIX CUTHAJIOB, BHIXOJHBIX IOKYMEHTOB;

Pa3paboTtka  CTpyKTypbl ~ HpPOrPaMMHOTO  OOECIEYEHHs]  CHUCTEMbI
aBTOMaTHU3alIUU.

Pa3paboTka anropurma u TeKCTa MpOrpaMMBbl yIIpaBlIeHuUs IpeoOpazoBaTeieM
yacTtotsl (II4) ot mporpammupyemoro gorunyeckoro kourposuiepa (I1JIK);
PazpaboTka nporpammsl yripasienus fanubiMu B SCADA-cucreme;
Pa3paboTka mnpeacTaBieHUs AAHHBIX ONEpaTopy (MHEMOCXEMBI, KypHal
COOBITHIA, APXUBBI);

Kondurypanus cetu n 6a3pl KaHAJIOB.

O06beM yueOHOW HArpy3KH MTPH BBITIOJHEHUU KypCOBOM paboThl — 27 4acoB.

PexomenyeMblii 00beM MOSICHUTETHLHOM 3aMUCKU KypCOBOM pabOTH — HE OoJiee
30 crpanun; ¢opmara A4 (210x297 mm) CcOpONIIOPOBAHHOTO PYKOIKMCHOTO WM
MaIIMHOITUCHOTO TEKCTA.

WunuBuayanpHOE€  3aJlaHWe TO  JUCHUILIMHE  yYeOHBIM  IUTAaHOM — HE
IPeyCMOTPEHO.




4. ®OHJI OIEHOYHBIX CPEJICTB

4.1. Kputepuu u IKaJbI IJI1 HHTETPHPOBAHHOM OLIEHKH YPOBHS
c(hopMHUPOBAHHOCTH KOMIIETCHMH

Cocmasnarowas komnemeHyuu — NOJIHOMA 3HAHULL

- HYyJEBOW YpOBEHb: HEBEpPHBIC, HE apryMEHTHPOBAaHHBIC, C MHOXXECTBOM
rpyObIX omMOOK OTBETHI HAa BOIPOCHI / OTBETHI HA JIBAa BOIIPOCA U3 TPEX MOIHOCTHIO
OTCYTCTBYIOT. Y POBEHb 3HAaHUI HUKE€ MUHUMAJIbHBIX TpeOOBaHUIL;

-  MHHHMMAJIbHBIA yPOBEHb: IaHbl HE TIOJIHbIE, HE TOYHBIE U ApTYMEHTUPOBaH-
HBbIE€ OTBETHl Ha BOIPOCH.. YPOBEHb 3HAHUI HI)KE MHUHHUMAJIBHBIX TPeOOBAHMIA.
Jlomy1ieHo MHOTO TPyOBIX OIIMOOK;

- TOpOroBbIM ypOBEHb: JaHbl HEAOCTATOYHO TIOJHBIE, TOYHBIE U
apryMEHTHUPO-BaHHBIE OTBETHI Ha BOMPOCHL. [1110X0 3HAET TEpMUHBI, ONPEECICHUS U
HOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTHU, COOTHOILLIEHUS!, IPUHLIUIIBL. J{OMYyIIIEHO MHOTO
HErpyObIX OIINOOK;

- cpeaHui ypoBeHb: J[aHbI JOCTATOYHO MOJIHBIE, TOUYHBIE K ApTYMEHTHUPOBAH-
Hbl€ OTBETHI Ha BOMNPOCHL. B 1€I0M 3HAET TEPMUHBI, ONPEIEIICHUS U TOHSATHS;
OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOILUEHMS, NPUHUUIBL. JIOMyIIEHO HECKOJIBKO
HErpyOBIX OIINOOK;

- TMPOJBHUHYTHIA YPOBEHb: JaHbI MMOJIHbIE, TOUHBIE U apTYMEHTHPOBAaHHbBIE OT-
BEThl Ha BONPOCHL.. 3HAET TEPMMHBI, ONPEACICHUS M TOHATUS; OCHOBHBIE
3aKOHOMEPHOCTH, COOTHOIICHMS, NPUHIUMBL. JlOMyIIeHO HECKOJIbKO HEerpyObIX
OINOOK;

- BBICOKUH ypOBEHb: JaHbl I1OJIHbIE, TOYHBIE U APTyMEHTUPOBAHHBIE OTBETHI
Ha BOIMPOCHL. 3HAET TEPMHHBI, OTIPEACIECHUS U MOHSATHS; OCHOBHBIE 3aKOHOMEPHOCTH,
COOTHOIIEHUS, MPUHIUIBI. JJOMyIIIEHO HECKOIBKO HETOUHOCTEH.

Cocmasnsiowas KomnemeHyuu — yMeHus

- HYJIEBOW YPOBEHB: MOJIHOE OTCYTCTBUE MMOHUMAHUS CYTH METOIUKHU perie-
HUSA 33]]a49¥, JOMYIIEHO MHOKECTBO TPyOSHIIMX ONMTMOOK / 3a/JaHus HE BBHITOJTHEHBI
BOOOIIIE;

- MUHUMAJBHBIM YpPOBEHB: cilaboe MOHWMMAHUE CYTH METOIUKU PEIICHHS
3aa-4M, MOMyIIeHbl TpyOble ommOku. Pemenus He oOocHOBanbl. He ywmeer
WCII0JIb30BaTh HOPMATHUBHO-TEXHHUYECKYIO0 jHTeparypy. He opueHtupyercs B
CIeIMaIbHOW HaAYYHOM JTUTEPATypPe, HOPMATUBHO-TIPABOBBIX aKTaX;

- TIOPOTOBBIN YPOBEHb: IOCTATOYHOE TTOHMMAHUE CYTH METOAVKU PEIICHHS
3a-1ayM, JIOMyIIeHBl OIMOKM. Pemenus He Bcerga 0OOCHOBaHBI. YMeeET
MCII0JIb30BaTh HOPMATHBHO-TEXHUYECKYIO JuTeparypy. Cmabo OpHeHTHpYeTCs B
CHeIMaIbHOW HAYYHOU JTUTEPATYPE, HOPMATUBHO-TIPABOBBIX aKTaX;

- CpeIHUH YPOBEHB: B IIEJIOM MOHHMAET CYTh METOJUKH PEIICHUS 3aauyH,
JO-TTyIIeHBI OMMOKH. PemreHnss He Bcerga 0OOCHOBaHBI. YMEET HCIIOJIb30BaTh



9
HOPMATHUBHO-TEXHUYECKYIO U CHEIUATIbHYIO HAYyYHYIO JINTEPaTypy, HOPMATHUBHO-
IIPaBOBBIE AKTHI;

- TPOJABUHYTHII ypOBEHb: B IIEJIOM MOHUMAET CYTh METOAUKH PEIICHUs
3ajauu, JomylleHbl HeToyHocTh. CrocoOeH 000CHOBaTh peuIeHUs. Y Meer
UCIOJIb30BaTh HOPMATUBHO-TEXHUUYECKYIO U CIELHUAIBHYIO HAYYHYIO JIUTEPATYPY,
HOPMAaTHUBHONPABOBKIE AKThI;

- BbICOKHUH ypoBeHb: [loHMMaeT cyTh METOIMKH perieHus 3agaun. CrnocobeH
000CHOBaTh pEIIEHUS. YMEET HCMHOIb30BaTh HOPMATHUBHO-TEXHUYECKYIO U
CHELHAIbHYI0 HAy4YHYIO JTUTEPATypy, NEPeOBON 3apyOeKHBII OMBIT, HOPMATUBHO-
IIPABOBBIE AKTHI.

Cocmasnsaowas KomnemeHyuu — 61adeHue HasblKamu

- HYJEBOH ypOBEHb: HE MPOJIEMOHCTPUPOBAII HABBIKM BBIMIOJIHEHUS Mpodec-
CHOHAJIBHBIX 3aJa4. VMCOBITHIBAET CYLIECTBEHHBIE TPYIHOCTH MPH BBIIIOJIHECHUN
OTACHbHBIX 3aJaHUM;

- MHUHHUMAJbHBIA YPOBEHb: HE MPOJEMOHCTPUPOBAI HABBIKM BBIIIOJHECHUS
npodeCCUOHANIBHBIX  3a/ad. VICHOBITBIBAET CYIIECTBEHHBIE TPYAHOCTH TPH
BBITIOJIHEHUHU OT/ICJIbHBIX 3a/IaHM;

- TIOPOTOBBIN YPOBEHB: BJIAJIEET OMBITOM T'OTOBHOCTU K TPO(EeCCHOHATHLHOM
NEATEIbHOCTH M TPOQECcCHOHATILHOMY CaMOCOBEPIIICHCTBOBAHUIO HAa MOPOTOBOM
ypoBHE. Tpy10BbI€ NIENCTBUS BBIMOJHSAET MEAJIEHHO U HEKAYECTBEHHO;

- CpeIHU YPOBEHB: BIIAJEET CPEIHUM OIBITOM TOTOBHOCTH K Mpodeccro-
HaJbHOM JEATEILHOCTH U  NPO(ECcCHOHATBLHOMY CaMOCOBEPIIEHCTBOBAHUIO.
TpynoBbie eHCTBUS BBITIOIHSAET HAa CPETHEM YPOBHE 110 OBICTPOTE U KA4E€CTBY;

- MPOJABUHYTHIM YPOBEHB: BIAAEET ONBITOM U JIOCTATOYHO BBIPAKEHHOM JINY-
HOCTHOM TOTOBHOCTH K MPO(ECCHOHAIBHOU NESITEILHOCTH U MPOGEeCCHOHAIIBHOMY
CaMOCOBEPIICHCTBOBAHHUIO. BBICTPO M KaU€CTBEHHO BBINOJIHAET TPY/I0BbIC JEUCTBUS;

- BBICOKHM YPOBEHb: BIIAJICET OIMBITOM M BBIPAXXEHHOCTHIO JJUYHOCTHOU TO-
TOBHOCTH K TPOPECCUOHATIbHOW  JEATEIbHOCTH H  MpodecCHOHATBLHOMY
CaMOCOBEPIICHCTBOBAHUIO. BBICTPO 1 KaU€CTBEHHO BBIMIOJIHSAET TPYI0OBBIE ICUCTBHUS.

O606wennas oyenka cpopmMupo8aHHOCMU KOMNEMeH YUl

- HYJICBOH yPOBCHb: KOMIICTCHIIUN HE CHOPMHUPOBAHBI,

- MUHUMAQJIbHBI YpPOBEHb: 3HAYUTEIBHOC KOJIMYECTBO KOMIICTCHIIUN HE
c(hOpMHPOBAHO;

- TOPOTOBBIN YPOBEHB: BCE KOMIIETEHIIMUA CPOPMHUPOBAHBI, HO OOJILIITMHCTBO
Ha MOPOTOBOM YPOBHE;

- CcpenHuil ypOBeHb: BCe KOMIICTCHIIMH C(HOPMUPOBAHBI HA CPETHEM YPOBHE;

- TNPOJBUHYTHIA YPOBEHb: BCE KOMIICTCHIIMM CPOPMHPOBAHBI HA CPEIHEM
WJIK BBICOKOM YPOBHE;

- BBICOKHI YPOBEHbB: BCE KOMIICTCHIIUHN C(OPMHUPOBAHBI HA BLICOKOM YPOBHE.
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4.2 Kputepuu oueHUBaHUSA

OneHnBaHNe ypOBHS OCBOEHHS CTYACHTOM y4eOHOro MaTepuasa TUCHUIUIAHBI
«IIpoextupoBanne SCADA-cucteM» NpPOU3BOAUTCA B XOAE TEKYIIEro KOHTPOJIS M
IPOMEXYTOUHOM aTTecTalu (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJIb 3HAHUI CTyJIEHTAa OYHOM W 3a04HOU (GopM OO0yUeHHS
OCYIIECTBIISIETCSl TIO pe3yJibTaTaM J1IabopaTopHbIX paboT. BrimonHenue nabopaTopHbIX
paboT ¢ 3amMTON OTUéTa MPENyCMOTPEHHBIX padouyell MpOrpaMMmoN IUCUUIUIMHBI,
ABIIAETCS HEOOXOJMMBIM yCIIOBHEM JIOMYCKa CTYIEHTA K 3a4ETYy.

Pacripenenenue 0annoB TEKylIero KOHTPOJIS pabOThl CTy/IE€HTa Ha MPOTSHKEHUU
ceMecTpa IpUBeIeHO B Tabnuue 1.

Ta6nuna 1 — Pacnpenenenue 6aJiy10B TEKYIIETO KOHTPOJIS

dopma KOHTPOJIA BosmoxHoe [Ipumeuanue
KOJIM4YECTBO
OasoB

[[71s1 cTyAGHTOB OYHOM (POPMBI 00YUECHUS

OTtuéTt 10 20 3aaHKEe BBITIOJIHEHO MPAaBUJIBHO,
nabopaTopHOI MOJTyYEHHBIEC PE3YIbTaThl 000CHOBAHHI,
pabote MIPUBEJICH aHAJIU3 TTOJTYUYEHHOTO
pe3yJibTata
10 3a7aHKE BBITIOJIHEHO B 1IE€JI0M MIPABUJIBLHO,

[IOJIyYEHHBIE PE3YJIbTaThl HE BCEraa
000CHOBaHbI, BO3HUKJIU TPYJHOCTH B
OOBSICHEHUH TTOJIYYEHHBIX PE3YJIbTATOB

Hroro no 100 N3 pacuéra npoBeaeHus mectu
J1a00pPaTOPHBLIM nabopaTopHbIX padoT. OLeHuBaeTCs
padoram pe3yNbTaThl KAKI0M J1a00paTopHOit
(MaKCMMAJIbHO paboTHI.
BO3MOKHOE)

HUTOI'O 100 MaxkcuManbHO BO3MOXKHOE

HroroBas arrecramusi 1o pe3yjbTaTaM OCBOCHMS TUCLUHUIUIUHBI B CEMECTpE
npoBoauTCs B (popme cemecTpoBOro 3adera B cooTBeTCTBUU ¢ «llomokeHuem 00
opraHu3anuu y4eOHOTO Tmporecca B J[OHEIIKOM HAIMOHATILHOM TEXHUYECKOM
YHUBEpCUTETE», yTBEpKAEHHOM npukazoM JoHHTY Ne337-14 ot 02.05.2018r. s
ONpPENCIICHUS] yPOBHS 3HAHUM CTYJIEHTOB IMpenojaBareiib  PYyKOBOJCTBYETCS
KPUTEPUSIMU OLICHKU 3HAHWM, SBIJISIIOIIMMHUCS COCTABJISIIONIEH Y4eOHO-METOJUYECKOTO
KOMILJIEKCA JUCUUTLIAHBI.

Otmertka o 3adete u orieHka A mo mkane ECTS (90-100 6annoB) BeIcTaBIsSIETCS,
€CJIM CTYJICHT J1aeT TOJHBIN, TPaBUIHHBIA M1 0OOCHOBAHHBIN OTBET HAa BOIIPOCHI; BEPHO
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dbopMyIUpyeT OKOHYATENbHbIE pEUIEHUS IO HUM; TIOKa3blBa€T HE TOJBKO
WHTErPUPOBAHHBIE U YHUDUIIMPOBAHHBIE 3HAHUS U PAKTUYECKUE HABBIKU, HO U YMEHUE
CaMOCTOSITEJIbHO MPHUMEHATHh CYIIECTBYIOIINE TEXHUYECKHE PEIICHUS B KOHKPETHBIX
CUTYaIUsX; YMEET aHAM3UPOBATh U OLEHUBATH (DaKThl, COOBITUS U MPOTHO3UPOBATH
OKHJIaeMbI€ PE3yJIbTaThl OT MPHUHSATHIX PEIICHUN; TEMOHCTPUPYET 3HAHUE OCHOBHOM
JUTEPATYPBI U 3HAKOMCTBO C JIONOJIHUTEIBHOM, KOTOPasi MPEAyCMOTPEHA TPOrPaMMOi
Ha YPOBHE TBOPUYECKOI'O HUCIOJIb30BaHUS; JIETAET BHIBOJIBI U 0000IEHUS, (hopMaTn3ys
ux Ha Oymare JIOTMYHO, TIOCIEAOBAaTeIbHO, C COOJIOJIEHUEM CYIIECTBYIOIIMX
CTaH/IapTOB; JIa€T TPAMOTHBIE OTBETHI MPH 3aIUTE JIAOOPATOPHBIX pabOT U KypCOBOM
pabore.

OtMmetka o 3auere u orienka B no mkane ECTS (80-89 6amioB) CBUIETENBCTBYIOT
O TOM, YTO 3HAHHUs CTyJEHTa B LIEJIOM COOTBETCTBYIOT OOJIIIMHCTBY TpeOOBAaHMIA,
NPUBEAECHHBIX BBILIE, YTO CBUIETEIHCTBYET O KAYECTBEHHOM OCBOEHUHM MaTrepualia
JUCUUIUIMHBI, TOHMMAHUM OCHOBHBIX TIOJIOKEHHUM, H3JI0KEHHBIX B OCHOBHOU H
JIOTIONIHUTEIBHON ~ JIUTEpaType, TMPOSIBICHUM CHOCOOHOCTEH K TOMOJHEHUIO U
OOHOBJICHHIO 3HaHUU. B TO ke BpeMsl CTyAEHTOM ObLI AOMYILEH psij OLIMOOK MpHU
MPUMEHEHUHU TEOPETUYECKOr0 MaTepuasa BO BpeMsl BBINIOJHEHHUs TaO0paTOPHBIX padoT
U KypCcOBOM pabOThI.

Otmetka o 3adete u ornenka C mo mkane ECTS (75-79 6annoB) BeIcTaBIsSIeTCS,
€CJIM, OTBET B OCHOBHOM YJOBJIETBOpSET TpeOOBaHUSIM, IMPUBEICHHBIM BBIIIE, HO
CTYJICHT JIOMYCKAeT psiJl OIIMOOK U HETOYHOCTEM, KOTOPbIE CYIIECTBEHHO HE BIUSIOT HA
KAaueCTBO NMPUHUMAEMBIX PELIECHUI, U MOKAa3bIBAIOT YCBOCHHUS OCHOBHOM JIUTEPATYPHI,
IIPEAYCMOTPEHHOU MPOrpaMMON.

OtMmetka o 3auere u orieHka D no mikaine ECTS (70-74 6anna) craBuTcs B ciaydae,
KOTJla CTYJIEHT B OCHOBHOM BBIMIOJIHWJ 337a4d B 00beMe Y4eOHOH MpOrpaMMbl, HO
HEJI0OCTAaTOYHO ITyOOKO BJIa/IE€T MAaTepUaJIOM; IEMOHCTPUPYET 3HAHUS, KOTOPbIE HOCAT
HEJI0OCTATOYHO CUCTEMATU3UPOBAHHBIN XapakTep; JOMYCTUI OIIMOKH, KOTOPbIE MOXKHO
YCTPaHUTh M KOTOPbIE HE BbI3BIBAIOT HETATUBHBIX TMOCIEJACTBHII Ha KayecTBO
NPUHUMAEMBbIX peleHuid. Takxke CTYJeHT MOT JOMYyCKaTh OTKIOHEHHS OT IJIAHOBBIX
CPOKOB BBITIOJTHEHHUS U 3allIUThl KYpCOBOW pabOThI, a TaKXe HE MPUHUMAJT aKTUBHOTO
ydacTusi B 00CYKJIE€HUH JIEKIIMOHHOTO MaTepHala B TECUEHUN CEMECTpa.

OtMmetka o 3auete u onieHka E mo mkane ECTS (60-69 6amioB) CBUAETEIBCTBYIOT
0 TOM, YTO a0UTYPHEHT Ha YJOBJIETBOPUTEIHHOM YPOBHE O3HAKOMMUJICS C MaTEpHaIaMU
JUCUUIUIMHBI, OCHOBHOM JIMTEPATYypOM; IMOKa3ad MPHU BBHINOJHEHUU 3aJaHUs 3HAHHE
OCHOBHBIX TOJIOKEHUI MeToIuKH npoekTrpoBanus SCADA-cucteM, HO JOMYCTUI PAJl
HNOTPEUIHOCTENW, KOTOpBIE, a TAKKE CBUIAETEIBCTBYIOT O HAJIMYUU OIPENEIICHHBIX
HEJIOCTATKOB B YCBOEHUU MaTepHuayia TUCUUIUITMHBI. CTyIeHT TOMYCTUII OTKJIOHEHHS OT
IJIAHOBBIX CPOKOB BBIMOJIHEHUS U 3aIIUTHI KypCOBOM pabOThI, HE MTPUHUMA AKTUBHOTO
ydacTusi B 00CY>KJIEHUH aKTyaJIbHbIX TEM B TEYEHUU CEMECTpA.

3ader HeNb3sl CYUTATh CIIAHHBIM, €CJIM CTYJEHT HE CAall B YCTAHOBIIEHHBIE CPOKH
KypCOBYIO pabOTy; HEJOCTATOYHO OPUEHTUPYETCS B MaTepualie; NaeT HENpaBUJIbHbIC
OTBETHI; UMEET cllabble TEOPETUUECKHIE 3HAHUS U IPaKTHUECKHe HaBbIKU (oTMeTKa «He
3aureHo» W omenka FX mo mkane ECTS (35-59 Gamma); umeer KpuUTHYECKUE IS
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MOHUMaHUs Kypca TmpoOeasl B 3HAHHMAX, TPEOYIONIUE IMOBTOPHOTO HW3YYEHUS
nucuuIuIiHbI (oTMeTKa «He 3aureHo» u onenka F mo mkane ECTS (0-34 6amna)).

4.3 Tlpumep TeKymiero onpoca Ha 1a00pPaTOPHBIX 3AHITHIX

Ha mpumepe tembr «Co3manue pabouero MpoCTpaHCTBA M IPOEKTa B
SCADAmnakereZenony:
1. laiiTe onpezeneHue NOHATUS «paboyee MPOCTPAHCTBOY.
2. Kakumu crmocob6amu OCyIeCTBISIETCS CBSA3h C UICTOYHUKOM JaHHBIX B SCADA?
3. HazoBute cioco0Obl co3aHusi U OObEKTHBIE THUITBI JTAHHBIX.
4. Kak co3atb MacCHUB IEPEMEHHBIX TUCKPETHBIX BBIXOJ0B U MapKEPOB?
5. Ha3zoBure rpyIirbsl CBOMCTB aHAJIOTOBBIX IEPEMEHHBIX.
OTBeThl Ha BONPOCHI BXOJHOTO KOHTPOJIS YUMTHIBAIOTCS MPENONABATEIEM B
pe3yabpTaTax TeKYIEro KOHTPOJid paboThl CTYIEHTA.

4.4 KypcoBoe npoeKTupoOBaHHue

CornacHo yuebHOMY Tutany 1o auctuiinie «[IpoextupoBanne SCADAcuctem»
IPEeyCMOTPEHO BBIMIOJIHEHUE KypcoBOM paboThl Ha TeMy «lIpoexktupoBanne SCADA-
CHUCTEMBbI YIIpaBJIEHUS IPUBOJIOM MEPEMEHHOTO TOKA C MPEe0Opa3oBaTesieM YaCTOThD.

TemaTuka 3a7aHusl CBsI3aHAa C OCBOGHUEM METOJUKH KOHTPOJS W yIPABICHHS
IPUBOJAMH TIEPEMEHHOTO TOKA C UCIOJIb30BAHUEM CETEBBIX TEXHOJIOTHIA U pa3paboTKu
HMI unrtepdeiica ¢ ucnonszopanueM SCADA-cuctem.

KypcoBass paboTa opueHTHpOBaHAa Ha OCBEIICHHE U Pa3padOTKy CIETYIOIINUX
BOIPOCOB: pa3pabOTKa TEXHUYECKOTO 3a/1aHUs Ha CUCTEMY aBTOMAaTH3alluu; pa3paboTKa
cxembl (YHKIIMOHAJIBHOM CTPYKTYphl KOMIUIEKCA TEXHUYECKUX CPEJCTB CHCTEMBI
aBTOMaTH3alnK;, pa3paboTka WHPOPMAITMOHHOTO OOecTieueHHs (TaONHIIBl BXOTHBIX U
BBIXOJTHBIX CHTHAJIOB, BEIXOJHBIX JIOKYMEHTOB; pa3padOTKa CTPYKTYpPhl MPOTPAMMHOTO
o0ecreueHrs CUCTeMbl aBTOMATU3ALMK; pa3padOTKa aIropuTMa U TeKCTa IpOrpaMMbl
ynpasiieHus: npeodpazonatenem 4actoTel (ITH) oT mporpammupyemMoro Joruueckoro
koutpoepa  (IIJIK); pa3spaboTka mporpaMMmbl — yIpaBie€HHS  JaHHBIMH B
SCADAcucreme; pa3paboTKa TMPEACTABICHUS JaHHBIX oOmepaTopy (MHEMOCXEMBI,
YKypHaJ COOBITUHM, apXUBBI); KOHMUTYpaIus ceTH U 0a3bl KAHAJIOB.

[Ipu  omeHMBaHUMM  pE3yJbTATOB  BBIMOJIHEHHS  KYpCOBOM  pabOTHI
PYKOBOJACTBYIOTCSl ~ CJHEAYIOIIUM  pAaCHpeieliIeHHeM  MaKCUMalbHO  BO3MOXHOTO
KoJIM4ecTBa 0aJIoB MO0 OCHOBHBIM pazjiesiaM paOOThl:

Ne HaumenoBanue paszgena MakcumanbHO BO3MOKHOE
n/n KOJINYECTBO 0ayIOB
1 Pa3paboTka  TeXHHWYECKOTO  3aJaHWsl HA  CHCTEMY 15
aBTOMATU3ALUH
2 | Pazpabotka cxembl (PyHKIIMOHAIBHOM CTPYKTYpBI KOMILJIEKCA 15
TEXHUYECKHUX CPEJCTB CUCTEMBI
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3 | Pa3zpaboTka nH(GOPMALMOHHOTO 00ECIICUEHUS CUCTEMbI 10
aBTOMAaTHU3aINN
4 | PazpaboTka  CTPYKTypbl  NPOrPaMMHOTO  OOecredYeHus 10

CUCTEMBI aBTOMAaTHU3allunu

5 PazpaboTka anroputma M TEKCTa IPOTPaMMBbl YIPaBICHUS 15
npeobpaszoparenem yacTotsl (ITH) ot mporpaMMupyemoro
noruueckoro koHTposuiepa (ITJIK)

6 | Pa3zpaboTrka mporpaMmbl yIIpaBJICHHs TaHHBIMU B 15
SCADAcucreme
7 | Pa3paboTka [pEeACTaBIICHUSA JaHHBIX oreparopy 15
(MHEMOCXEMBI, )KYPHaJ COOBITHIA, apXHBHI);
8 | Kondurypamus cetu u 6a3pl KaHAIOB 5
UTOTO 100

OrneHrBaHUE pasjelia MPOU3BOAUTCS UCXOA U3 CIIECIYIOIIETO:

—IpaBUJIbHOE U 000CHOBAHHOE (aPTyMEHTHPOBAHHOE) PEIICHUE C HCIIOIh30BaHUEM
COBPEMEHHBIX TEXHOJIOTHI W ammapaTtHoW 0a3bl, TPAMOTHOE MPUMEHEHHE METOIUKU
pacdéra — MaKCUMaJIbHO BO3MOKHOE KOJIMYECTBO OAIIOB,;

—IPaBUJIBHOE PEUICHUE C 3aMeYaHMsIMUA 10 0OOCHOBAaHHIO (M3JIOKEHHE MaTepuania
HE BCcerjJa JIOTUYHOE), HMMEIOTCS 3aMEYaHUsl 10 BBIOOPY NPOCKTHBIX pEIICHHH,
NPUBEICHHOMY pacdy€Ty W HCIIOJIB30BAHUIO €ro pe3ynbratoB — oT 1/3 mo 2/3 or
MaKCHMAJIbHO BO3MO)KHOTO KOJIMYECTBA OaJIIOB;

—HEBEPHOE pEIICHUE, HEYMECHHE BBIIOJIHUTH pacueT Uil TPUHITUS DPELICHUS,
NOJY4YeHHST HEOOXOAUMBIX PE3yJIbTATOB — HOJIb OAJIIOB.

HtoroBast olieHKa MO KypcoBOil paboTe ompenensercs CyMMHUPOBaHUEM
HaOpaHHBIX MO pazjesiaM 0aJljIoB.
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5 PEKOMEHIYEMAS JINTEPATYPA

I OcHoBHasi JuTeparypa

1. NHTerpupoBaHHbIE  CHCTEMBl  MPOCKTUPOBAHUS W YIPaBJICHUS.
SCADAcucremsl : yueOnoe mocobue / M. A. Emmzapos, A. A. Tperbsixos, A. H.
[TuenuuueB [u ap.]. — Tamb6oB : TamMOOBCKMII TOCYIapCTBEHHBIN TEXHUYECKUN
yuusepcuret, IbC ACB, 2015. — 160 ¢. — ISBN 978-5-8265-1469-6. — TekcrT :
ANEeKTPOHHBIN // DnekTpoHHO-O0ubMoTeunas cuctema IPR BOOKS : [caiit]. — URL:
http:// www.iprbookshop.ru/63849.html. — Pexxum nocrtyna: 1j1s aBTOPU3HP.
T10JIb30BATEIICH.

2. Kanrus, B. B. Pa3paborka SCADA-cucrem : yuebHoe nocooue / B. B.
Kanrun, M. B. Kanarun, /1. H. SImonaunoB. — Mockga, Bonorna :Muadpalluxenepus,
2019. — 564 ¢c. — ISBN 978-5-9729-0319-1. — TexkcT : 237eKTpOHHBIN // DAEKTPOHHO-
OubmoTeuHas crucTemMa IPR BOOKS ; [caitT]. — URL:
http://www.iprbookshop.ru/86632.html. — Pexum goctyma: myis  aBTOpH3UD.
T10JIb30BATEIICH.

3. I'epacumoB, A. B. IlIpoektupoBanue ACYTII ¢ wucnonszoBaHueM
SCADAcucrem : yuebnoe nmocodue / A. B. 'epacumos, A. C. TuToBIieB ; 011 peAakiuen
E. U. IleBuenko. — Kazanp : KazaHCkuil HanMOHAIBHBIM WCCIIEI0BATEIbCKUN
TEXHOJIOTHYECKUI yHUBepcuTeT, 2014. — 128 ¢. — ISBN 978-5-7882-1514-3. — Texkcr
: OTIEKTPOHHBIN // InexkTpoHHO-0MbMmoTeunas cuctema [PR BOOKS : [caiit]. — URL:
http:// www.iprbookshop.ru/63973.html. — Pexxum nocrtyna: 1js aBTOPU3HP.
T10JIb30BATEIICH.

II lonotHuTeIbHAA JHMTEpaTypa

4. Omudep B.I'. KomnbrorepHbie ceTu [DIEKTPOHHBIA pecypc] : MPUHIIMIIBL,
TEXHOJIOTHH, TTPOTOKOJIBI : yueOHoe mocobue a1 By3oB / B.I'. Onmudep, H.A. Onudep. -
50 M6. - Cankrt-IletepOypr : Ilutep, 2016. - 1 ¢aitn. - Cuctem. TpeGoBaHUS:
AcrobatReader. http://ed.donntu.org/books/cd5434.pdf.

5. Usanos, B. 3. Pazpabotrka ACYTII B cpene WinCC : yueGHOe mocobue /
B. D. lranos, Ex Use YH. — Mocksa, Bonorna : Undpa-Unxkenepus, 2019. — 232 c.
— ISBN 978-5-9729-0326-9. — TekcT : 3IeKTpOHHBIHN // DIEeKTPOHHO-OMOIMOTEeUHAS
cuctema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/86633.html. —
Pexxum noctyma: mist aBTOpU3HP. MOJIH30BATENICH.

6. Kucensuukos, A. 0. [IporpammupoBanne I1TK Siemens u IITK Vipa B
nporpaMMubix naketax Step7, WinCC u PCS7 : yuebHO-MeTOIMUECcKOe mocodue / A.
1O. Kucenpaukos, I1. FO. Xynsaxos, A. FO. XKepebunkoB. — ExatepunOypr :
VYpansckuit peaepanbbiii yausepcuret, 9bC ACB, 2016. — 84 ¢. — ISBN 978-57996-
1816-2. — TeKcT : 2JIeKTPOHHBIN // DnekTpoHHO-O0nbmmuoTeuHas cucrema [IPR BOOKS
: [caitit]. — URL: http://www.iprbookshop.ru/68457.html. — Pexum moctyma: s
aBTOPU3UP. MTOJIB30BATENEH.
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6 YYEBHO-METOJANYECKOE OBECIIEYEHHUE
JAUCHUIIINHBIY yebHO-MeTOAMYECKHE U3IaAHNS, Pa3pa00TaAHHbIE B
TouHTY:

7.  Mertoanueckue yKa3zaHUS K BBIIIOJHEHUIO JIa0OpaTOPHBIX paboT Mo
nucuuirae "IlpoektupoBanue SCADA-cuctem" [DneKTpoHHBIA pecypc| : s
oOyyarmuxcs 10 HampaieHUO moAroroBku 13.04.02 "DnekTposHepreTuka u
anekTpoTexHuka" : popma obydenus ounas / 3aounas / TOYBIIO "JOHHTY", Kad.
AIEKTPONPUBOJA U ABTOMATU3AIIMU ITPOM. YCTAaHOBOK ; [cocT.: A.B. CpeTnununsiii, A. 1.
3emusiHcku |, - 5 MO. - [loneuk : TOYBIIO "IOHHTVY", 2020. - 1 daitn. - Cuctem.
TpeboBanus: Acrobat Reader.

http://ed.donntu.org/books/21/m6038.pdf

8.  Meronuueckue ykazaHHMs K CaMOCTOSTEIbHOM padoTe Mo AUCHUIUIMHE
"IIpoextupoBanne SCADA-cucteM" [D7eKTpOoHHBIN pecypc]| : I 00ydaronumxcs 1o
HarpasiaeHuto moAroToBku 13.04.02 "DnekTposHepreTuka u dAeKTpoTexHuka" : hopma
obyuenust ouyHas / 3aounas / ['OYBIIO "JOHHTY", Kad. snekrponpuBoma u
aBTOMAaTHU3ALIMK ITPOM. YCTAaHOBOK ; [cocT.: A.B. CBeTnnunsbiii, A.W. 3emusHckuii]. - 315
K®6. - Jonenk : TOYBIIO "JJOHHTY", 2020. - 1 ¢aiin. - Cuctem. TpeboBaHUS:
Acrobat Reader.

http://ed.donntu.org/books/21/m6037.pdf

9.  Meroanueckue yKa3aHUs K BBIIIOJIHEHHUIO KypCOBOW pabOThl 1O
nucuuirae "IlpoektupoBanue SCADA-cuctem" [DneKTpoHHBIA pecypc| : s
oOydaromuxcsi MO HampaBieHuto noArotoBku 13.04.02 "DnekrtposHepretuka u
anekTpoTexHuka" : popma obydenus ounas / 3aounas / TOYBIIO "JOHHTY", Kad.
AJIIEKTPOIPUBOA U aBTOMATH3aLMU MTPOM. YCTAHOBOK ; [cocT.: A.B. CBernuunbiii, A.W.
3emusiHckui]. - 1 M6. - loneuk : TOYBIIO "JJOHHTVY", 2020. - 1 daitn. - Cuctem.
TpeboBanus: Acrobat Reader.

http://ed.donntu.org/books/21/m6039.pdf

[lepuonyeckue U3TaHUS:

10.  ABtomatu3zanus u coBpeMeHHbIe TexHooruu (2012-2014).

11.  HckyccTBeHHsblil nHTEWIEKT. — (2012-2017).

12. ABrtomatuka u Tenemexanuka (2012-20119).

13. ABromaru3zauusi B 3JEKTPOIHEPreTHKE M 3JIeKTpoTexHuke. Ilepmckuit
HallMOHAJIBHBIMA HUCCIE0BATENbCKUNA TNoNuTeXHU4eckuid yHuBepcurer (2015-2019)
https://elibrary.ru/contents.asp?titleid=58005..

14.  XKypnan «CTA» («CoBpeMeHHbIE TEXHOJIOTUH aBTOMATHU3allUN» ) ApXUB Ha
caiite (2012-2019): http://www.cta.ru/issues/.

JIeKTPOHHO-MH(OpPManOHHbIe pecypcbl ObC
JIOHHTY —http://donntu.org/library.




7.MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHMUILIAHBI

7.1 JleKUMOHHBbIE 3AHATHSA:

VYuebnas ayauropus Ne8.303 yueOHbIN KopIyc 8 1UIst IPOBEIEHUS 3aHATHH JEKIIMOHHOTO TUTIA,
BBITIOJIHEHUSI KYPCOBBIX pPa0OT, TPYNMOBBIX U HHIUBUAYAIbHBIX KOHCYJIbTAllUH, TEKYIIETO
KOHTpOJIs (MynbTUMenuitHoe obopynoBanue: kommbiorep IntelCeleron E1200, omepaunonnas
cucrema Windows XP Professional x86/64 (akagemmueckas monmucka DreamSparkPremium),
LibreOffice 4.3.2.2, GoogleSlides (OecruiaTHast  Bepcus),MyJIbTUMEAUWHBIA  TPOEKTOD,
9KpaH;CHCIHATN3UPOBaHHAss MeOeb: JIOCKa ayIUTOpHAsi, CTOJIbI ayAWTOpHBIC, CTYJIbs
YUEHHYECKHUE; IEMOHCTPAIMOHHBIEC CTEH/IbI U IIJIAKaThI).

7.2 JIabopaTopHbIe padoThI:

Cnemmanu3upoBanHas jgabopatopus Ne8.109, kopmyc 8 miis mpoBeneHUsS J1a0OpaTOPHBIX
3aHATUM, TPYNIOBBIX W  HMHIUBUAYAIbHBIX  KOHCYJbTALMM,  TEKYIIEro  KOHTPOJIS.
Crnernmanu3upoBanHoe obopyaoBanue: Ctenn 1. JlabopaTopHbIN CTEH AT UCCIAEAOBAHUS CHCTEM
yIpaBJIECHUS TEIUIOBBIMU MPOLIECCAMM M JHEPreTHUECKUX PEXKHUMOB pPadOThl 000PYAOBaHMSL.
[Tporpammusrii perynstop OBEH TPM 151, uzmeputens-perynsitop OBEH TPM 202, nudposoii
myiasTuMeTp LOVATO DMK3, nporpammupyemslii jorudeckuii kontpoiep VIPA  313SC,
npeoOpazoBarens yactoTel Danfoss VLT 5000, ¢puznueckas Moaenb TpUTOYHON HarpeBaTeIbHOM
YCTaHOBKH, cojepskamias naTtyuk temneparypbl TN-2531, patumk temmneparypel TADO961,
BeHTWIsITOp SUNON DP200A2123XBT, HarpeBatrens NOMACON P=300 BT, TBepaoTenbHbIe
pene CARLO GAVAZZI RMI1E23AA25. Maker MMOMeEIIICHMS, COZEPIKALLMI
TepmorpeodpazoBarens comnporusieHus TCM 1-3 50M L80, maTtywk BIaKHOCTH, BEHTHISTOP
SUNON DP200A2123XBT, narpeBatensHblii smement. Ctena 2. JlaGopaTopHbIil cTeHn s
UCCJIEJOBAHMSI CUCTEM IO3MIIMOHUPOBAHUS U PETY-TIMPOBAHUSA CKOPOCTH: CTAPTOBBII KOMILJIEKT
SPEED7.800-7DK20 (uentpanbnbiii mpoueccop CPU313SC VIPA 313-5BF03), nparuuk
emkoctHOU CA18 CLN 12PA, nat-uuk unayktuBHbiil IA18 DSN 14 PO, dotogarunx PA 18 CSD
02 PA, monyne nutanust SPD2460, monutop FA1l, monutop FD1, nmpeoOpa3zoBarenb 4acTOTHI
Lenze 8200 Vector, cepBonosunmonepLenze 9300 EV9321-EP. Crenn 3. JIaGopaTopHbIii cTeH
JUIS MICCIIEIOBAHMS IIarOBbIX JIEKTPOINPUBOJIOB U YCTPOMCTB IUIABHOTO IMycKa: MpeoOpa3oBaTelb
gactotsl Unidrive SP 1401, ycrpoiictBo maBHoro mycka Softstarter PFE-16, monyns nutanus
SPD 2406. AC/DC Converter 24 V, npaiiBep marosoro asuratenss MDS MF15, 5-tu ¢aznbrii
maroBelii  aBurarens A16K-MS569W, nporpammupyemsiii  jgorumdeckuit koHtposuiep VIPA
CPU314ST. Crenn 4. JlaGopaTopHbIii CTEHI UIsI HMCCIEIOBAHUS YaCTOTHO-PETYIUPYEMbIX
AJIEKTPONPUBOAOB IIPU BEKTOPHOM M CKAJISPHOM YIIpaBieHHUHU: 3iekTrponsuratens 1LA7073-
2AA10 0,55 xBt, npeobpazoBarens yactorsl Unidrive SP 1401 (0.75xBrt), npeoGpa3oBareinb
gactorel Comander SK (1.1 &Bt). Crenn 5. JlabGopaTopHblii CTeHI IS HCCIEIOBAHUSA
PEryIUpPyEeMbIX JIEKTPOIIPUBOAOB MOCTOSIHHOTO M MIEPEMEHHOT0 TOKA: CHIJIOBOM IpeoOpa3oBaTelb
nocrosHHoro Toka Mentor II Digital DC Drive, Bo30yautrens FMXS FieldController,
npeoOpasoBarenp yactoTel Unidrive SP 1404 (3kBT), nBuratens mocrossHHoro toka (P=3 xBT),
CHUHXPOHHBIH JBUraTelb C MOCTOSHHBIMU MarHUTaMu, MOAYJIM PacIIUpEHUsi, pe30JIbBEp, IHKOIED.
Crenn 6. JlaGopaTOpHBIM CTEHJ Ui MCCIEJOBAHUS SJEKTPONPHUBOJOB IOCTOSHHOTO TOKa C
JIBYX30HHBIM  PETYJIMpPOBAHWEM: THUPUCTOPHBIM mpeoOpasoBatens DCS 800 (ABB),
anektponasurarens [IBCT-42 (P=2,4 «Brt), »snexrpoasurarens IIBCT-43 (P=2,8 «BT),
ynpasisgeMblid BeipssMutens DT-6, natunk ¢poroummynbcHbid [IAD-3Y2, natunk komossrii KJ13.
Crenpn 7. JJabopaTopHBIi CTEH]T JUIs YIPABJICHUS YaCTOTHO-PETYIUPYEMBIM 3JIEKTPOIPUBOIOM OT
IPOrpaMMHUPYEMOro KOHTpOJUIEpa: MporpaMMHupyemsli jornueckuii kontposuiep OBEH TIVIK100,
nporpamMmupyemsiii orudeckuii koutpomiep VIPA  CPU 314ST, npeoGpa3oBaTens 4acTOTHI
Lenze 8400, npeo6pazoBatens SPD 2406. Crena 8. JlaGopaTOpHbIi CTeHI AN HCCIEIOBAHUSA



YaCTOTHO-PETYIMPYEMOTO JJICKTPONPHBOJA BEHTUIIATOpA: IpeoOpa3oBarenb 4acToThl Altivar
312HO18M2, snektpoasurarens acuaxpoHHbsiii MEBSA 632-4 (0,18 xBt), BeHTHIIATOD
18
Soler&Palau CMT/4-180/0.75, mHOTOMYHKIIMOHATBLHBIN H3MEpUTENbHBIA mpubdop PowerLogic
PM700.
[TpubopHoe oOecneuenue: 16-kaHaNbHBINA peructpaTop mapamerpoB Pekon-08, reneparop
cur”ainoB ['6-26.
KommprorepHoe obecneuenue: kommnbioTepsl Celeron-3,06Ghz/2Gb/400Gb, (OC - Windows
XP Professional x86 u Windows 7 (akagemudeckas moanucka DreamSparkPremium), LibreOffice
3.3.0.4 (6ecrutatHas Bepcusi), mporpamMmmHoe obecriedenue: 11t padotsl ¢ IIJIK VIPA — WinSPSS7
V5 (GecnimatHast Bepcwusi); il paboThl ¢ mpeoOpazoBarenssMu 4actoThl Unidrive m Comander
dbupmbr ControlTechnique — STSoft V1.16.0.3, Sypt PRO V 2.5.3, CT Scope V1.1.4 (6ecrutataas
Bepcus); s paboTel ¢ mpeoOpasoBarensimMu vactoThl ¢upmbl Lenze — GlobalDriveControl
V4.14.1.0 (6ecrinatHas Bepeus); 11 padotsl ¢ [IJIK OBEH — CoDeSys V2.3 (GecrimaTHast Bepeusi);
1U1s1 paboTHhI ¢ peructparopom napametpoB Pexon — WinRec MC (GecrimaTHast Bepcusi); 111 pabOThI
¢ muppoeiM MyasTUMeTpoM LOVATO DMK3 — DMK RemoteControl (GecriiaTHas Bepcust); ais
paboter ¢ IJIK Zelio-logic ¢upmer SchneiderElectric — Zelio Soft2 (GecnimaTHas Bepcust); mis
pab6otet co SCADA Zenon ¢upmer COPA-DATA — ZenonEditor 6.22, ZenonRunTime
(OecrimatHast Bepcus). MynbTuMmenuitHbplii mpoekTop Epson Emp-S52, skpan mpoeKImoHHBIMH,
crenuain3upoBaHHas MeOenb: 10CKa MepeBUKHAs, CTOJIbI Ay AUTOPHBIE, CTYJIbsI YYeHUYECKHUE.
CrienmanusupoBanHas nadopatopust Ne§105 yueOnbIil kopryc 8, 171 IpoBeIeHus 1abopaTOPHBIX
paboT, TPYIIOBBIX U WHAMBUIYAJIbHBIX KOHCYJIbTAIMH, TEKyIIero KOHTposst. Crenuain3upoBaHHOe
obopynoBanue: JlJabopaTopHblii cTeHa «DIEKTPONPUBOJL M CUCTEMA YIIPABICHHUS MOCTOBOTO KpaHay, B
COCTaBe JEHCTBYIOIIETO MakKeTa MOCTa, TEJIEXKH M Tpy3omnoabeMHoro mexanusma, [IJIK Zelio
SR3XT101BD, moxynu SR3261BD, SR3AMBU61BB, SR3XT101BD, mpeobpazoBarenn SPD 1260,
SPD 2460 AC/DC converter. JlaGopaTOpHbIi CTeHI «DJIEKTPONPUBOJ M CHUCTEMa YIpPaBICHHUS
NacCaXUPCKOro JHU(PTa», B COCTaB KOTOPOTO BXOJAT JEHCTBYIOIIMHA MaKeT MaccaXMpcKoro judra,
[JIK Unitroncs V570 co BcTtpoenHoit HMI-nanensio oneparopa, mpeodpazosarenu SPD 1260, SPD
2460 AC/DC converter. JIaGopaTopHblii cTeH ] «DIEKTPONPUBOI U CHCTEMa YIPaBIEHHUS MIAXTHON
IIOABEMHONM YCTaHOBKM», B COCTaB KOTOPOIO BXOIAT JCUCTBYIOIIMM MAKET LIAXTHOW IMOABEMHOU
ycTtaHoBkH, uHTepdeiicusiii Mmoayns IM VIPA 053-1DP00 ¢ nmoanepxxkoii Profibus-DP, B cGope ¢
monynem nutanus 007-0AA00, mpeobpazosaremn SPD 1260, SPD 2460 AC/DC converter.
VYrnpaBneHue cTeH10M MOXeT ocyiiecTBisiercs: quctaHinonHo ot [TJIK VIPA-315 SB unu nokanbHO
ot manorabaputHoro IIJIK UnitronicsJazz. MyneTumenuitnoe obopynoBanue: skpan SoparPlatinum,
npoekTop NP-M260.XG; kommbrotepsl Core.i3.3.0.Ghz/2Gb/500Gb, o6wenunennsie B ceTh Ethernet ¢
BbIxos10M B HTepHET, (OC - Windows XP Professional x86 u Windows 7 (akagemMuyeckas moamnmcka
DreamSparkPremium), LibreOffice
3.3.0.4 (6ecrunatnas Bepcusi). Ilporpammuoe obecneuenue: st padotsl ¢ IIJIK Zelio-Logic ¢upmer
SchneiderElectric — Zelio Soft2 (6ecrmatnas Bepcus); anst pabotsl co SCADA Zenon ¢upmbl
COPADATA — ZenonEditor 6.22, ZenonRunTime (6ecrnataas Bepcus); st padotsl ¢ [IJIK ¢pupmer
Unitronics — U90Ladder, V6.1.7 (Oecrmarnas Bepcusi). Crenuanu3upoBaHHas MeOenb: JT0OCKa
ayJUTOpHAs, CTOJBl AyAUTOPHBIE, CTYJbsl YYCHUYECKHE; JAEMOHCTPALMOHHBIE CTEHABl U ILUIAKaThI,
JI0CKa MapKepHasl.

7.3 CamocrosiTesibHasi padora:

[Tomemienust a1 CcaMOCTOSTENbHON pabOTHl € BO3MOXKHOCTBIO IOJAKIIOYEHUS K CETH
"NuTepHer" u oOecreyeHuEeM JOCTYIa B AJIEKTPOHHYI0 MH(DOPMAMOHHO-00pa30BaTENbHYIO CPELy
OpraHu3alliy: YUTAIbHBIE 3aJIbl, ydeOHbIe Kopryca 2,3 (KOMIBIOTEpHAs TEXHHUKA C BO3MOXHOCTBIO
nogkiaroueHuss kK cetw  «MHTepHer» W o0ecrmeyeHMEM ~ JIOCTyNa B 3JCKTPOHHYIO
uHpopmanronHooOpazoBarenbHyto cpeny (QMOC JJOHHTY) u a51ekTpoHHO-OUOINOTEYHY IO CUCTEMY
(OBC IPRbooks), a Taxke BO3MOXHOCTbIO WHAMBHIYaJbHOIO HEOTPAHUYEHHOTO JOCTyIa
obyuaromuxcs B 9bC u SUOC nocpenctBom Wi-Fi ¢ mepcoHanbHBIX MOOMIBHBIX YCTpoiicTB. OC-



MicrosoftWindows 7, OpenOffice 2.0.3 - obmectBennas nunen3uss MPL 2.0, Grubloaderfor ALT
Linux - munensus GNU LGPL v3, MozillaFirefox - munensus MPL2.0, Moodle (ModularObject-
OrientedDynamicLearningEnvironment) - muniensuss GNU GPL).



