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Pabouas mporpamma aucuuiiinibl «COBpeMEHHbIE TEXHOJIOTHH CO3JaHMs TIPO-
IPaMMHBIX CHCTEM» COCTaBJICHA B COOTBETCTBUM C y4eOHBIM IIJIaHOM TI0 HarpaBJIeHUIO
noaroroskn 27.04.04 «VYmupasnenve B TEXHUYECKHX CHUCTemax» (HAIpaBJIEHHOCTh
(npodune) — "Yrpasnenue u uudopmaTika B TexHudeckux cucremax") s 2023 rona
[pUEMA 110 OUHOM M OUHO-3204HOIT (popMaM 00yHEeHHS.

CocraBureib:
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JIOLIEHT Kade/Ipbl aBTOMaTHKH J [ /
U TEJEKOMMYHHKALIMH, K. T.H., JIOLIEHT (% Yeprunckuit B.B.
\ﬁjﬂ,’l‘dli(‘b)
i

PaGouas rporpavma paceMoTpeHa H NPHHSATA Ha 3acelaHuy Kadeapsl aBToMa-
TUKH U TEJCKOMMYHHUKALIMH.
Mm@ Ne 4.

[porokon ot «Ag» I3 204
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PaGouas nporpasvsva oodpena yuedbuo-meroanveckoii komuceuneii [OYBIIO
«JIOHHTY» no nanpasncuuio noaroropku 27.04.04 «YnpaBnenue B TEXHUYECKUX CH-
cTeMax».

[IpoTokos oT <<g"£>> 23 2043 rona No i
[Ipencenarenn ///-— Cykon C.D.

3aBenyroluit kadepoit Typynanos B.B.

/VHIU,'I TCh)
Pabouas nporpamva npojtena juist 20 rojia mpuéma Ha 3aceanuu Kadeapsl
ABTOMAaTHKU W TEJIEKOMMYHMKaLUH.
[IpoTokoa oT «__ » 20 roga Ne .

3apenytoinii kadepoi

(NOAMHCH) (b.H.0O)
Pabouas nporpamma npojurena juis 20 rojia npuéma Ha 3aceaHuu Kadeapsl
ABTOMATHKH W TEJICKOMMYHHKaIIHH.
[TpoTokom oT «  » 20 roga Ne
3apeayrommni kadeapoi
(noanuce) (b.H.0)
Pabouas nporpamma npoajena s 20 roja npuéma Ha 3acefaHuu Kadepsl
ABTOMATUKHU M TEJIEKOMMYHMKAIMH.
[Iporokosr oT «_ » 20 roga No ,
3apenyrolui Kadepoi
(MOANHCH) (b.H.0.)




1 OBBEKT, HEJIb U 3AIAYY OCBOEHUA INCIIUITJINHBI

JluciuiuiiHa —paccMaTpuBaeT BONPOCHI, CBSA3aHHBIE C  IPOCKTUPOBAHHEM,
NpPOrpaMMHOM  HACTPOMKOW, (PYHKIMOHUPOBAHMEM W  OKCIUIyaTallued  CHUCTEM
JUCIIETYEPCKOro yrpaieHus u coopa ganueix (SCADA).

Llenpro mpenojaBaHus AUCHMIUIMHBI SIBISETCS MPUOOpPETEHUE MAaruCTpPaHTAMHU
TEOPETUYECKUX 3HAHUI M MPAKTUYECKUX HABBIKOB B 00JACTH MPOEKTHUPOBAHHUS, MPO-
TPaMMHOM HAaCTPOWKU M KCIUTyaTallud CHCTEM JUCIETYEPCKOro yIpaBleHUs U cOopa
JTAHHBIX, 00€CIEeUYNBAIOIIMX KAYECTBEHHYIO IMOATOTOBKY MAarucCTpOB IO HaIpPaBJIEHUIO
noArotoBku 27.04.04 «YmnpaBieHWe B TEXHMUYECKUX CHUCTEMax» (HAIMpPaBICHHOCTb
(mpoduiip) «YmpasieHrue U1 HHPOPMATHKA B TEXHUIECKUX CUCTEMAX)).

B pe3ynbTaTe 0CBOCHUS TUCUUILIIMHBI MATUCTPAHT TOJKEH
3HATh:

— KOMITOHEHTHI TpombinuieHHBIXx SCADA-cucTteM, WX Ha3HadyeHHUE, TEeXHUYE-
CKH€ Y IKCIUTyaTallMOHHbIE XapaKTePUCTUKH,

— anmapaTtHoe u nporpamMmMHoe ooecrieuenne SCADA-cucrewm,

— MaTeMaTH4ecKoe, MeTOauYecKoe U opranm3aimonHoe oodecredenue SCADA-
CUCTEM,;

— NPUHIUIBI NocTpoeHus npoMbnuieHHBIX SCADA-cucTteM, NMpOMBIIUIEHHBIE
uHTepdenchl 1 KOHTPOJIEPH, padoTatomue o ynpasienue SCADA-cucrewm;

— oco0OeHHOCTH TTpoekTHpoBanus npomeinieHHbIX SCADA-cucrem;

YMETb:

— npuMeHATb SCADA-TEeXHOJOTHH B pELIEHUWH 3aad pa3padOTKH CHCTEM
yhpaBieHusi, coopa, 00paboTKu, epeadun, XpaHeHUsI 1 0TOOpaxkeHus: MHPOpMaLUy;

— npoektupoBaTb SCADA-cucTeMbl aBTOMaTUYECKOTO U aBTOMATU3UPOBAHHO-
ro YINpaBlieHUs, C MPUMEHEHHUEM COBPEMEHHBIX BCTPOEHHBIX CPEICTB pa3pabOTKU U
A3bIKOB nporpammupoBanus SCADA-cucrew;

— yCTaHaBJIMBaTh U HACTPaWBaTh MPOrPAaMMHOE M ammapatHoe obecreueHue
SCADA-cucrewm;

— OpraHM30BBIBATh U YIPABJIATH Pa3padOTKON CUCTEM MPOMBILIIEHHOTO yIpaB-
nenusi, Ha ocHoBe SCADA-cucrem
BJIAJICTh:

— HaBbelkaMu npoektupoBanuss SCADA-cucTeM B KOHKPETHBIX CHUCTEMax Ipo-
MBIIIUIEHHOM aBTOMAaTH3alluu;

— HaBbIKaMU palbOThI C MPOTPAMMHBIMHU CPEJCTBAMU MO HACTPOUKE, MPOrpaM-
MupoBaHuto u TectupoBanuto SCADA-cucrewm;

— HaBbIKAMU HACTPONKHM HH(POPMALMOHHOTO OOMEHa MEXIY KOHTPOJUICPHBIM
YPOBHEM M YPOBHEM JUCIETUEPCKOTO YIPABJICHUSA B CHUCTEMaX MPOMBIIIJIEHHONW aBTO-
MaTH3alHH.

[lepeuncriieHHbIe Pe3yNbTaThl OOYUYCHUS SBIISIOTCS OCHOBOM NJisi (popMUpOBaHUS
CHEAYIOIINX KOMIIETEHIINM:

— CIOCOOEH CaMOCTOATEIBHO PelIaTh 33Jauu YIPaBICHUS B TEXHUYECKUX CHC-
TeMax Ha 0a3e MociIeIHUX JOCTKeHUH Hayku U TexHuku (OITK-3);



— CHOCOOEH OCYIIECTBISATh 0OOCHOBAHHBIN BBIBOJ, pa3paldaThIBaTh U peaIn30-
BbIBATh HA TMIPAKTUKE CXEMOTEXHHYECKHE, CHCTEMOTCXHHYECKHE U alllapaTHO-
IpOTPaMMHBIC PELICHHS [T CUCTeM aBToMaTu3aiuu U ynpasienus (OI1K-7);

— Ccrmoco0eH BhIOMpaTh METOABI U pa3padaThiBaTh CHUCTEMBI YIIPABICHUS CIIOXK-
HBIMH TEXHHYECKUMHU 00BEKTaMHU M TexHoJornaeckumu mnpomeccamu (OITK-8);

— CcTHoCcOoOEH BBIOMpATh METONBI M pa3padaThiBaTh aJTOPUTMBI PEIICHUS 3a7ad
ynpasicHus B Texuuueckux (ITK-3);

— CIOCOOEH HCTOJh30BaTh COBPEMEHHBIE TEXHOJOTHU 00paboTKu WH(pOpMa-
IIUM, COBPEMEHHBIC TEXHHYECKHE CPEACTBA YIIPABJICHUS, BBIYMCIUTEIBHYIO TEXHHKY,
TEXHOJIOTHH KOMIBIOTEPHBIX CETEH M TEJICKOMMYHHUKAIUN MPU MPOCKTHPOBAHUH CHC-
TeM aBTomMaru3anuu u ynpasienus ([1K-5).

2 MECTO JUCHUIIJIUHBI B OCHOBHOM OEPA3OBATEJIBHOM
IHPOI'PAMME

JlucuurinHa OTHOCHUTCSL K 00si3atenbHOM yactu brioka 1 «Jlucuumninuuel (Moy-
JM)» y4eOHOTO IUIaHa.

basupyercs Ha 3HAHUAX, YMEHUSX M HaBBIKaX, KOTOPbIE MAarucTpaHT MpUoOpen
IIPU OCBOCHUU MPEANICCTBYIOMIUX AUCIUIUIMH B COOTBETCTBUU C YUYE€OHBIM TUIAHOM I10
HarpaBJIeHUIO NoAroToBku 27.04.04 «YnpaBieHUe B TEXHUUECKUX CUCTEMAax» (HampaBs-
JICHHOCTD (TIpouiib) «YTpaBieHue U HHPOPMATHKA B TEXHUUCCKUX CUCTEMAX»):

— «ABTOMaTU3MPOBAHHOE MMPOEKTUPOBAHUE CPEICTB U CUCTEM YIIPABIICHHUS»;

— «KoMIbroTepHbIe TEXHOJOTUH YIPABJICHUS B TEXHUUECKUX CUCTEMAaX;

— «IIpoexTupoBaHue U NPOrpaMMUPOBAHUE MUKPOIIPOLIECCOPHBIX CUCTEM;

— «CoBpeMeHHbIE MOJXO0/Abl K MPOECKTUPOBAHUIO MHUKPOIPOLECCOPHBIX CHUCTEM

aBTOMATH3aLIMH U YIIPABICHUS Y,

3HaHUsA, YMEHUS U HABBIKH, IPUOOPETEHHBIC TIPU OCBOEHUU JAHHOW AUCIUILIN-
HBI, PEATU3YIOTCS CTYJACHTOM MPU MPOXOXKICHUN Y4eOHOU U MPOU3BOJACTBEHHON IMpaK-
THUKH, TPOXO0KACHUU TOCYJaPCTBEHHON UTOTOBOM aTTECTALINH.

3 CTPYKTYPA U COAEPKAHUE JUCIHHUIIJINHBI

3.1 PacnpeneJieHne y4eOHbIX 4aCOB 10 TeMaM JUCUHUILIMHBI M BUAAM 3aHATHI

HaumeHnoBaHue TeMbI KomnuaectBo yacos
(comepxaTenbHbIX MOIYJIEH) (oyHast / ouHO-3a04yHas popma)
Beero/ B Tom uncie

Jlexmun JlabGop. [Tpaxr. CP
Tema 1. Beeneunue. 4/7 2/1 0/0 0/0 2/6
Tema 2. OCHOBBI HHTETPUPOBAHHBIX CHUC-
TEM MPOEKTUPOBAHUS U YIIPABICHHS 16/17 2/1 8/2 0/0 6/14
(UCInY)
Tema 3v OTKpPBITHIE CUCTEMBI B TPOMBIIII- 417 on 0/0 0/0 2/6
JICHHOW aBTOMATH3AINH




HauMmeHnoBanue TeMbl
(coneprkaTenbHbIX MOJYJICH )

KonnuecTBo yacos
(ounast / 04HO-3a049Hasi hopMma)

B ToMm uucne

Beerof Jlexnmu | Jlabop. [Tpaxr. CP
Tema 4. OCHOBHBIC TIOHSTHS M XapaKTEpH-
CTUKH CUCTEM JHUCIIETYSPCKOTO YIIpaBie- 16/17 2/1 8/2 0/0 6/14
Hus u coopa nanHbiX (SCADA-cucrem).
Tema 5. Mexanuszm OPC kak 0CHOBHOM
crioco0 B3aumogeiicteusg SCADA - af7 2/1 0/0 0/0 2/6
CUCTEMBI C BHEIITHUM MUPOM.
Tewma 6. ba3br nanapix B SCADA. 16/17 2/1 8/2 0/0 6/14
Tema 7. SCADA u Internet. 19/19 2/1 10/2 0/0 7/16
Efll;da 8. CKAJIA-cucteMsbl 4-ro MmoKoJe- 7111 3/1 0/0 0/0 4/10
KoHrtakTHas paboTa (IONOJHUTEIbHAS) 416
KypcoBas pabora (IIpoekr) 0/0 0/0
WToro no Buaam 3aHsTUiA 90/108 17/8 34/8 0/0 35/86
Kontpoib 54/36

UTOIro 144

(I)OpMI/IPOBaHl/Ie KOMHeTeHIII/Iﬁ B pe3yjbTaTe 0CBOCHUA TEM JUCHUITJIMHDBI

Komnerenunu TeMbl TUCIUIIIMHBI, HalleJICHHBIC Ha (JOPMHUPOBAHHUE
KOMIIETEHIIUHN
OIIK-3 Tems1 4, 5, 6
OIIK-7 Tems1 2, 3,7, 8
OIIK-8 Tewmsr 2, 3, 4, 5,
[1K-3 Temrr 1, 4,5, 6
[1IK-5 Temsr 1, 4,5, 6
3.2 Jleknuu

Tema 1. Benenune.
ConepxaHue TEMBI | :

3aganue u CTpyKTypa Kypca. O030p coaepxkaHus JEKIHM, 1a00paTOpHBIX padoT.
OcHoOBHas ¥ JONOJIHUTENbHAs uTepaTypa. O030p COBPEMEHHBIX TEXHOJIOTHUU CO3/IaHUs

MMpOrpaMMHBIX CUCTEM YIIPABJICHHA U aBTOMATHU3alluN.

Jlutepatypa k Teme 1: [1, 3]

Tema 2. OCHOBbI HMHTETPUPOBAHHBIX CHUCTEM MPOEKTHUPOBAHUS WU YNPABICHUS

(UCIInY)
CoaepkaHue TEMBI 2:

[Tonsitue MCIInY. Ee mecTo B cucreme aBroMaTu3anuu npeanpusatus. CTpyKTy-
pa u pynkunu UCInY. KommnekcHas aBToMaTH3aIus MPOU3BOJICTBA.

Jlureparypa k Teme 2: [2, 4]




Tema 3. OTKpBIThIE CUCTEMBI B IPOMBIIINIEHHON aBTOMAaTU3ALIUH.

CoepxkaHue TeMbl 3:

[TonsiTue OTKpBHITONW cUCTeMbl. [IpUHIUIBI U TEXHOJOTHU CO3JIaHUS OTKPBITHIX
porpaMMHBIX cucTeM. MexnporpamMmMubiii potokoia DDE. Tumooit untepdeiic 06-
menuss nporpamm  OLE. Ilpunoxkenus Tuna «KIMEHT-cepBep». TexHomorus
COM/DCOM. KommnonentHass o0bekTHas apxutektypel CORBA. Apxurekrypa Ac-
tiveX. fA3pik 3ampocoB k pemsamonabiM CYB/] SQL. [dpaiisep ODBC.

Jlutepatypa Kk Teme 3: [1, 2]

Tema 4. OCHOBHBIC TTOHATHUS U XaPAKTEPUCTUKHA CUCTEM JHCIIETYEPCKOTO YIpPaB-
nenus u coopa gaHubIx (SCADA-cuctem).

Conepxkanue Temsl 4:

OcuHoBuble nonsTHS U 3BoMOIUS SCADA-cucrem. CTpyKTypHBIE OCOOEHHOCTH
SCADA-nporpamm. @ynkiuoHanbHble Xxapaktepuctukn SCADA-cucrem. TexHuue-
ckue xapakrtepuctuku SCADA-cucteM. XapakTEpUCTUKH TOJHOTHI OTKPBITOCTH
SCADA-cuctem. DxcrutyaTtarnonsblie xapaktepuctuku SCADA-cucreM. CTOMMOCTHBIE
xapakrepuctuku SCADA-cucrem

Jlureparypa k Teme 4: [1, 4, 5]

Tema 5. Mexauuzm OPC kak ocHoBHOM crnoco0 Bizammopaenctsugd SCADA-
CUCTEMBI C BHEILIHUM MHUPOM.

CozepxaHue TeMBI 3:

OcuoBubie mpuumHbl co3manuss OPC. BzammopetictBue SCADA-cucTteMbl ¢
BHeIHUM MupoMm. Tumnsl cnemudukarmiit OPC. Crangapt OPC Data Access (DA). OPC
HDA cepBep. Apxutektypsl cuctem ¢ OPC cepepamu u kimmentamu. OPC u unTerpa-
IS

Jlutepatypa k Teme 5: [1, 4, 5]

Tema 6. ba3sl nauaeix B SCADA.

ConepxaHue TeMbl 6:

OcuoBubie noHsATUs BJI. OcoOeHHOCTH MPOMBIIIUICHHBIX 0a3 paHHbIX. Microsoft
SQL-cepBep. PyHKIMOHATBLHBIE BO3MOXHOCTH U Xapaktepuctuku Industrial SQL Serv-
er. I[Tpoxaykr Plant2SQL.

Jlutepatypa k Teme 6: [1, 4, 5]

Tema 7. SCADA u Internet.

ConepxxaHue TeMbl 7:

Knuent-cepBepras opranuzamus SCADA-cuctem. Ctpykrypa Windows DNA. -
ApxuTeKTypa «TepMUHAI-cepBep». Pexum «Internet-kiaueHT». CTPYKTYypHAS SBOFOIUS
SCADA-cucrem

Jluteparypa Kk Teme 7: [2, 5]

Tema 8. CKAJIA-cucTemsbl 4-T0 MOKOJICHUS
CopepxaHue TEMEBI 8:




5

[Toxonenuss CKAJIA. Xapakrepuctuku u ocodenHoctu CKAJIA 4-ro moxoie-
Hus. Matepuer Bemeit. O6naunbie Beruncienus. Crnermudukanus OPC UA. KomblieBbie
6a3bl nanubix (RRD) u CYB/I knmacca NoSQL (BigData).

Jlutepatypa k Teme 8: [1, 4, 5]

3.3 IlpakTnyeckue (CEeMUHAPCKNE) 3AHATHS
B yueOHOM IJ1aHE HE 3aIIaHUPOBAHO.

3.4 JIabopaTopHbIe padoThI

Ne Tema 3aHsaTHS O6wveM, | Jlutepa-
n/m yac. Typa
OYH/OYH.-

3404YH

BHSyaHI/I3aHI/I${ U IIpOorpaMMHUpPOBAHHUEC CUCTCM aBTOMATHU3allMU Ha

1 0a3e CeHCOPHOTO MPOrPaMMUPYEMOT0 KOHTPOJUIEpA U MaKeTa 8/3 [3, 6]
CoDeSys v3.5

2 H3yyenune ocuo npoektupoBanus SCADA-cuctem 8/2 [3, 6]

3 Opranuzanus cesazu Mmexay CKAJIA-cucremoit, [10 IJIK u 8/2 I3, 6]

ycrporicteamu MODBUS
Nmuranunonnoe mojenupoBanue CAY ¢ UCIOIb30BaHUEM IaKe-

4 Ta IPUKIAIHBIX IPOrpaMM JUIL PELIeHU 3a1a4 TEXHUYECKUX 10/2 [3, 6]
Borunciennii 1 OPC cepsepa
HUTOI'O: 34/8

3.5 CamocTosiTesibHAs1 padoTa cTy/AeHTA

Ne Bunpl camocTosTensHoN paboOThI CTyIeHTa O0BeMm, yac.
n/n OYH/OYH.-
3209H
1 M3y4eHne NeKIIMOHHOT0 MaTepualla 17/37
2 [ToaroToBka K MpakKTUYECKUM 3aHSTHSIM 0/0
3 [ToaroToBka K 1a00paTOPHBIM 3aHATUSIM 18/40
4 BrinosHeHnE KypcoBOro MpoeKkTa 0/0
5 BeImoHeHNe HHIMBHTYyaIbHOTO 3a/IaHus 0/9
HUTOI'O: 35/86

3.6 Kypcogoii npoekT (pa6oTa), HHAUBUAYATbHOE 3a/IaHUE

Y4eOHpIM [IaHOM HampaBieHuss moarotoBku 27.04.04 «YmpaBineHue B
TEXHUUYECKUX CUCTEMAX» MPETyCMOTPEHO BBIMOJIHEHUE KYPCOBOT'O MPOEKTA MO AUCIUII-
nuHe « COBpeMEHHbIE TEXHOJIOTMHU CO3/JaHUs MPOTrPAMMHBIX CUCTEM).

st ouHO-3a04HOM (OpMBI OOy4YeHHS B paMKaX OCBOCHHS JUCITUTIIMHBI
MPETYCMOTPEHO BBIMOJHEHUE CTYJACHTaMH KOHTPOJIbHOW paboTel 1o  Qopme
MHIMBHIYAJIbHOIO 32/IaHUS.
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Tematuka 3amaHus cBsA3aHa € pPa3pabOTKOW ydyeOHOro MPOEKTa MPOCTEHIIeH
SCADA cucreme npu nomoiu nporpaMmmubsix makeroB MasterSCADA u OPC Server.
[lens — ycBoenune meromauku rnpoektupoBanus SCADA cucrem, moixydeHue HaBBIKOB
paboThl ¢ mporpaMMHbIMHU TTakeTamu pa3padboTku SCADA cucrem u OPC cepBepos.

B pesynbraTe BeINOMHEHUS pabOThI CTYACHT JIOKEH:

— 3HaTh MeToAUKY npoektupoBanus SCADA cucrewm;

— ymetb HactpauBaTh OPC cepBep M pa3pabaTbiBaTh MPOCTEHININE MPOEKTHI
SCADA cuctem.

O6beM y4yeOHON Harpy3kd TpH BBIMOJHEHUH WHAMBUAYAIBHOTO 3a/JaHUA
(KOHTpPOJILHOM pabOTHI CTYJCHTA OYHO-3a09HUKA) — 9 YacoB. 3ajaHne Ha KOHTPOJIbHYIO
paboTy BbIOMpaeTCs CTYACHTOM OYHO-320YHHUKOM B COOTBETCTBHHM C METOJUYECKUMHU
yKa3aHusMHA [/], COIJacOBBIBAa€TCS C MPENOAABAaTEIEM M BBINOJHAETCA IO
METOJIMYECKUMH PEKOMEHIanusM [7] ¢ ucnosip3oBanueM ucrounukos [9, 10, 11, 12, 13,
14].

Otuer o0 paboTe COCTOMT U3 TEKCTOBOM dacTh Ha jaucrax ¢opmara A4.
BBbINoIHEHNE HHIMBUAYATBHOTO 3a/1aHUsI OCYIECTBISIETCA ¢ MPUMEHEHHEM CBOOOIHO
pacnpocTtpaHseMoro mporpamMmmuHoro obecrieuenus — MasterSCADA 3.X Demo wu
Modbus Universal Master OPC Server. PexomeHayeMmblii 00BEM IMOSICHUTEIBHOM
3aMCKM MO WHAMBUAYaJbHOMY 3aJaHui0 — He Oonee 12 crpanun ¢dopmata A4
(210%x297 mm)..

4 POH/I OHEHOYHbBIX CPEJACTB

4.1 Kpurepuu 1 mKaJjabl 1Jisi HHTETPUPOBAHHOM OLEHKU YPOBHS copmupo-
BAHHOCTH KOMIIETEHIIMH

Cocmasnaowas komnemeHyuu — noJTHOMa 3HAHUU

HYJIEBOW YpOBEHb: HEBEPHBIE, HE aPTYMEHTHUPOBAHHbIE, C MHOYKECTBOM I'pyObIX OIIU-
OOK OTBETHI Ha BONPOCHL. Y POBEHb 3HAHUI HUKE MUHUMAJIbHBIX TPEOOBAHMUIA;

MHUHHMMAaJIbHBI YPOBEHb: JAHBI HE MOJHBIE, HETOYHBIE U HEAPTYMEHTHUPOBAHHBIE OTBE-
Thl Ha BOMPOCHI. J{OMylIEHO MHOTO IpyObIX OIIMOOK. YPOBEHb 3HAHUIA HUYKE MUHU-
MaJIbHBIX TPEOOBAHUM;

IIOPOTOBBIM YPOBEHB: JaHbl HEIOCTATOYHO ITOJIHBIC, TOYHBIE U apIyMEHTHUPOBAHHBIE
OTBETHI Ha BOIIPOCHI. [1710X0 3HAET TEPMUHBIL, ONIPEICIICHNS U ITIOHATHS; OCHOBHBIE 3a-
KOHOMEPHOCTH, COOTHOILIEHUS], TPUHLMUIIBL. J{omyIieHo MHOTO HEerpyObIX OIIMOOK;

CPEIHUM YPOBEHB: JaHbI TOCTATOYHO IIOJIHBIEC, TOYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BONIPOCHI. B 11€J10M 3HAaeT TEPMUHBI, ONPEAEICHUS U TIOHATHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLLIEHUSI, IPUHIUIBI. [{0MmyI11eHO0 HECKOIBKO HErPyObIX OLUIHOOK;

NIPOJIBUHYTBIM YPOBEHB: JAHBI MOJIHbIEC, TOYHBIE U APIYMEHTUPOBAHHBIE OTBETHI HA BO-
IIPOCHL. 3HAET TEPMUHBI, ONPEACIICHNS U TTOHATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHUS1, MPUHUUIIBL. J[OMyIIEeHO HECKOJIBKO HETPYOBIX OLIMOOK;

BBICOKMI YPOBEHB: JaHBI IIOJIHbIC, TOYHBIE U API'YMEHTHUPOBAHHBIE OTBETHI HA BOIIPO-
Cbl. 3HAET TEPMUHBI, ONPEIACICHUSI U MOHATUSA; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-
HOILICHHUS, IPUHLUIIBL. /[ONyIIEHO HECKOIBKO HETOYHOCTEM.



Cocmasnsaiowas KomnemeHyuu — yMeHus

HYJIEBOM YpOBEHb: MOJHOE OTCYTCTBHE MOHUMAHHUS CYyTU METOJUKH PEHICHUS 3a/lauH,
JIOITYIIIEHO MHOKECTBO IpyOeHInX ommOoK / 3a]JaHUsI HE BBITIOJHEHBI BOOOIIIE;

MUHUMAJIBHBIN YpOBEHB: ci1ab0e MOHUMAHUE CYTH METOJIUKU PEIICHUs 3aJauu, JOIy-
HieHbl rpyoObie ommnOKu. Permenust He obocHOBaHbl. He ymeer ucnosibp3oBaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBIN YPOBEHB: JIOCTATOYHOE MOHMMAHUE CYTH METOJUKU PEIICHUs 3aJauu, J0-
myIieHsl omuoOku. Pemennst He Bceria 000CHOBAHBI. YMEET MCIIOIb30BaTh HOPMATHB-
HO-TEXHUYECKYI0 JuTeparypy. Ciaabo opueHTUpPYETCs B CIICHUATbHOM HAyYHOU JIUTE-
partype,

CpeIHUI ypOBEHB: B IIEJIOM MOHMMAET CYTh METOJMKH PEUICHUS 3a]aud, JOIYIICHbI
ommOKku. Pemienusi He Bcerga OOOCHOBaHBI. YMEET HCHOJB30BaTh HOPMATHUBHO-
TEXHUUYECKYIO U CHCLUAIbHYIO HAYUHYIO JINTEPATYPY;

IPOJIBUHYTHIM YPOBEHB: B LIEJIOM MTOHUMAET CYTh METOJAMKHU PEIICHUS 337auu, JOMyIIe-
HbI HeTOYHOCTU. CriocoOeH 000CHOBATh PEIICHUs. Y MEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUYECKYIO U CHECLUAIbHYIO HAYYHYIO JINTEPATYPY;

BBICOKHH YPOBEHB: TOHUMAET CyTh METOAMKH petieHus 3aaaun. Criocod0eH 000CHOBATh
peleHus. Y MEET UCIOJIb30BaTh HOPMATUBHO-TEXHUYECKYIO U CIIEHHUATIbHYI0 HAYYHYIO
JUTEPaTypy, IEPEIOBOM MPOU3BOICTBEHHBIN OIIBIT.

Cocmasenarowas komnemeHyuu — 61a0eHue HagblKamu

HYJICBOM YPOBEHb: HE JEMOHCTPUPYET BJaJ€HNE HABBIKAMU BBIMIOJHEHUS MPodeccuo-
HaJIbHBIX 3a71a4. He MOXXET BBINOJIHUTD 3a1aHMS;

MHHUMAJIbHBIA YPOBEHB: HE JEMOHCTPUPYET BIIAJICHUE HABBIKAMH BBITIOJHEHUS MPO-
dbeccruoHaNIbHBIX 3a7a4. VICTIBITHIBAECT CYIIECTBEHHBIC TPYIHOCTH MPU BHITIOJTHEHUU
OTJICJIbHBIX 3aJaHUM;

MIOPOTOBBIN YPOBEHB: BIIaJICCT HABBIKAMH BBITIOJIHCHHS TTPOQPECCHOHATBHBIX 3a7a4y Ha
MIOPOTOBOM ypOBHE. 3aJIaHUs BBIMOJIHAET MEIJICHHO U HEKa4YeCTBEHHO;

CpeIHHUH YPOBEHB: BJlaJieeT HaBBIKAMH BBINOJHECHUS MTPOGECCHOHANIBHBIX 3a1ad. 3a1a-
HUS BBITIOJHSET Ha CPETHEM YPOBHE IO OBICTPOTE U KAYECTBY;

IIPOJIBUHYTHIM YPOBEHB: BJIAJICET YBEPCHHBIMH HABBIKAMH BBITIOJHEHHUST TTPOQeCccro-
HAJIBHBIX 3a7a4. BBICTPO M KaYE€CTBEHHO BBINOJIHIET 3a1aHUsA, MHOTJA JOIyCKas He-
3HAYUTEIbHBIE TTOTPEIIHOCTH;

BBICOKHI YpOBEHB: BJIaJIC€T YBEPECHHBIMU HABBIKAMHU BBINMOJHEHUS] TPOodeccHoHaIb-
HBIX 3a/1a4. BBICTPO M Ka4eCTBEHHO BBLIMIOJIHAET 3aJaHus, MPU HEOOXOIUMOCTH Je-
MOHCTPUPYSI TBOPUYECKUIN MOJIXO.

Obobwennas oyenka chopmuposaHHOCmU KOMNEmeHyull
HYJIEBOW YpOBEHb: Ha HYJEBOM YpOBHE CPOPMHUPOBAHBI: BCE COCTABIISIIOUIUE; OJIHA
WIN JIBE U3 TPEX, OCTaJIbHbIE — Ha 00Jiee BBICOKOM YPOBHE;
MUHUMAJIbHBIN YPOBEHb: HA MUHUMAJIBHOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
IKE; OJHA WIH JIBE U3 TPEX, OCTAIbHbBIE — Ha 00Jiee BEICOKOM YPOBHE;
MIOPOTOBBIN YPOBEHB: Ha IOPOrOBOM ypOBHE CHOPMUPOBAHBI: BCE COCTABIISAIONINE; O~
Ha WK JBE U3 TPEX, OCTaJIbHbIE — Ha 00Jiee BHICOKOM YPOBHE;
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- CpPeIHHI YpPOBEHB: Ha CpeJHEM YpOBHE C(HOPMHPOBAHBI: BCE COCTABJISIONINE; OHA
WU JIBE U3 TPEX, OCTaIbHBIC — Ha 00JIee BHICOKOM YPOBHE;

- MPOJABUHYTHIN YPOBEHb: Ha MPOJBUHYTOM YPOBHE C(HOPMHUPOBAHBI: BCE COCTABIISIO-
1IM€; OJIHA WU ABE U3 TPEX, OCTAIIbHBIE — HA BBICOKOM YPOBHE;

- BBICOKHH YPOBEHb: Ha BBICOKOM YPOBHE C(POPMHPOBAHBI BCE COCTABJISIONINE KOMIIE-
TEHIINH.

4.2 BOIIpOCl)I K 3K3aMEHY U IPUMEP IKZaMECHAITUOHHOT'0 omJera
BOHpOCBI K 3K3aMCHY .

[Tonarue UCIInY. Ee mecTo B cucteme aBTOMAaTH3alNAN PEINIPUATHS.

Crpykrypa u ¢pynkuuu UCInY

KoHremnust KOMIIeKCHOM aBTOMAaTH3aIlii POU3BOJICTBA.

[ToHsITE OTKPBITON CUCTEMBI.

Mexnporpammusiii mporokos DDE. texnonorus OLE.

Texuonoruss COM/DCOM. Apxurextypst CORBA u ActiveX.

OcHoBHBIC OHATHSA, cBeAcHUS 1 3BoJironusg SCADA-cucrem.

Crpykrypuble ocobenHoctd SCADA-Tiporpamm.

OyHKuMOHAIBbHBIE XapakTepucTuku SCADA-cucrem.

10 Texnnueckue xapakrepuctuku SCADA-cucrem.

11.Xapakrepuctiku moHOTH OTKpbITocTH SCADA-cucTem.

12.3xcmnyatannonnsie xapakrepuctuku SCADA-cuctem.

13.B3aumoneiicteue SCADA-cuctembl ¢ BaHemHUM MupoM. OPC-cepsep u OPC-
KJIMCHT.

14. Tunwt cieundukanuii OPC.

15.Crannmapt OPC Data Access.

16. Apxurextypsl cuctem C OPC cepBepamu 1 KJIMEHTaMHU.

17.0PC u uHTETpaIHS.

18.0co6eHHOCTH TTPOMBITIUICHHBIX 0a3 IaHHBIX.

19.06mme ceenenns o Industrial SQL Server.

20.PesepBupoBanne B SCADA-cucremax.

21.SCADA u Internet.

22.Ctpyxkrypnas 3Bosonus SCADA-cucrem.

23.Xapaktepuctuku 1 ocooenHoctu CKAJIA 4-ro nokosieHusl.

24 Cnenudukarus OPC UA.

CoNOR~ODE

IIpumep IK3aMeHAIMOHHOTO OUJIeTA:

TOVBIIO «IOHELIKU HALIMOHAJIBHBIN TEXHUYECKUI YHUBEPCUTET»
[Iporpamma moAroTOBKU: MarucTpaTypa
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Hamnpasnenune noarorosku: 27.04.04 «YnpaBieHrne B TEXHUUECKUX CUCTEMAX»
Marwucrepekas nporpamma: Y IpaBjieHUE U HHPOPMATUKA B TEXHUUECKUX CUCTEMax
Cemectp: 3

VYuebnasa aucuuiuinHa: COBpeMEHHbIE TEXHOJIOTMH CO3/1aHUs IPOrPaMMHBIX CUCTEM

BUJIET Ne 1

1. Tlonstue UCIInY. Ee mecTo B cucTeMe aBTOMATU3AIMH MPEIITPUATHSA.

2. BzaumopneiictBue SCADA-cucremsl ¢ BHemrHUM MupoM. OPC-cepBep u OPC-kinueHT.

3. Coznarp npoekt 11t SXADA cuctemsl, 0TOOpakaronuii Ha MHEMOCXEME IIEpEMEHHBIS
a[1,1.5], B[10,50], 1[15,40], L[5,15], S[10,30], cBsa3annsie popmynamu: @=BS cosa,
F=ILB sino.. OcyIecTBUTh CBA3b C IPUOOPOM IS MOJYYEHHUS 3HAYECHHUS C TaTYUKOB Yepe3
OPC Server. 3anycTuTh peXXUM HUCIIOJIHEHUS ¥ POBEPUTH MIPABHIIBHOCTH pabOTHI pa3zpado-
TAHHOTO IPOCKTA.

YTBepxIeHO Ha 3aceJaHny Kadeapbl aBTOMATHKHU U TEIIEKOMMYHHKAIIHA,
nporokont Ne ot . 20 1.
3aB. kadenpoit Typynanos B.B. DK3aMeHaTop Uepsunckuii B.B.

KPUTEPUU
OlLIEHUBAHMS IK3aAMEHAIMOHHOH padoThI
1o aucuuIuinHe «COBpeMEHHbIE TEXHOJIOTHH CO3/IaHUsI IPOIPAMMHBIX CUCTEM»
JUTSE O0YYAFOIIUXCS TI0 HANpaBlIeHUIO moaroToBku 27.04.04 «YpaBiieHHE B TEXHUISCKUX CHCTEMAaX)»
(mMarucrepckas nmporpamma — YpasieHue U HHGOpMAaTHKA B TEXHHYECKHX CHCTEMaXx)

DK3aMeH NMPOBOJUTCS MUCbMEHHO MO Ouneram. B kaxaom Ouiere coaep>KUTCS JiBa TEOpeTHde-
ckux Bompoca (3amanue Nel u 3aganue Ne2) u oauH npakTudeckuii Bompoc (3aganue Ne3).

Teopernueckne BOIPOCH OXBATHIBAIOT TEOPETUUYECKYKO 4acThb Kypca. [IpakTudeckuii Bompoc
TpeOyeT IEMOHCTPAIMK MTPAKTUYECKUX HABBIKOB, MOJYYEHHBIX CTYIEHTOM B XOJi¢ IpOBeieHUs J1abo-
paTOpPHBIX padoT.

[TpaBWIIBHBII OTBET HA TEOPETUUYECKUI BOINPOC M NPAKTUYECKOE 3aJjaHHE OLICHUBAETCSA B JIBa-
Iath 0aymuioB Kaeli. Eciu oTBET He MONHBINA, TO OH OIICHUBAETCS B jAeciaTh OamwioB. [Ipu oTcyrct-
BUU TPaBUJIBLHOIO OTBETa Ha IMOCTABJIECHHBIM BONpPOC oOydarouuiicsa moiydaer Houb Oamnos. Ilomy-
YeHHbIE OalJIbl 32 OTBETHI HA BOIIPOCHI OUJIETa CYMMUPYIOTCS U ¢ YUETOM PE3yJIbTaTOB TEKYIIET0 KOH-
TpoJis paboThI CTY/JIEHTa BBIBOAUTCS UTOTOBast orieHka 1o 100-0ayipHOI mikane.

[Tonyuennas ouenka no 100-6amnpHOM 1IKaje ONpeaeNseT OUEHKY [0 roCy1apCTBEHHON IIKa-
ne u mkane ESTS.

YTBepkJIeHO Ha 3aceaHUH Kadeapbl aBTOMAaTUKU U T€JIeKOMMYHUKALIUH,
pOTOKOJ Ne or . 20 1.

3aBeayromuit kadenpoit Typynanos B.B.

4.3 Kputepum onileHUBAHUSA

OHeHI/IBaHI/Ie YPOBH:A OCBOCHHUA CTYACHTOM yqe6H0r0 Marcpuaja JUCHUIIINHBI
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«COBpEMEHHBIE TEXHOJOTUH CO3AaHUS MPOTPAMMHBIX CHCTEM» MPOU3BOJIUTCA B XOJE
TEKYILIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluu (CEMECTPOBOTO KOHTPOJIS).

Texkymmii KOHTPOJIb 3HAaHUK CTyJACHTa OYHOW (HOPMBI 00YUEHHUS OCYIIECTBISACT-
Csl 110 pe3ysibTaTaM J1abopaTOPHBIX paldOT; CTYIEHTAa OYHO-3a04YHON (POpMBI 0OyUEHUS —
TI0 pe3yJIbTaTaM BBITIOJHCHUS WHANBUAYAIBHOTO 3a/1aHusl (KOHTPOJIBHOU Pa0bOThI).

BrinonHenne 1adopaTOpHbIX padoT ¢ 3alUTON OTYETA, BHIMOJIHEHUE UHAUBUIY-
IbHOTO 3aJiaHusi (KOHTPOJIbHOM paloThl), MPEIyCMOTPEHHBIX pabodeil mporpaMmMmoi
JTUCIUIUTMHBI, SIBIISIETCSI HEOOXOAMMBIM YCIOBHEM JIOMYCKa CTYJEHTA K 3K3aMEHY.

Pacnipenenenne 0amioB TEKyIIETO KOHTPOJsSI pabOTHI CTyIE€HTA Ha MPOTSKEHUU
cemecTpa npuBeieHo B Tabmure 1.

Ta6nuna 1 — Pacnpenenenune 6aJ10B TEKyIIero KOHTPOJIS

dopma KOHTpPOJIs B03M0OXHOE KOJINYECTBO [Tpumeuanue
0aioB
JIi1st CTyIeHTOB 04HO# hOpMBI 00yUCHHUS
OTuét mo madoparop- 10 3amaHne BIMOJIHEHO PAaBUIIBHO, TPOSKTHHIE
HO¥ paboTe perieHusi 000CHOBAHBI, IIPUBE/ICH aHAIU3 T10-
JYYSHHOTO pe3yibTaTa
5 3agaHue BHITOJHEHO B IIEJI0M ITPABUIIBHO,

MIPOEKTHBIC PEIICHUS HE BCETIa 00OCHOBAHBI,
BO3HUKIIU TPYIHOCTH B OOBSICHEHUU TIOITY-
YEHHBIX PE3YJIbTATOB

Hroro no npaktuye- 40 N3 pacuéra 17 ayquTOpHBIX 3aHATHH 115
CKUM 3aHAITUSAM H JIa- MPOBE/ICHUS MPAKTHUECKUX 3aHATHH U J1a00-
O0opaTopHbIM pado- paTopHBIX paboT. OLIEHUBACTCS KaXI0€ 3aHs-
TaMm (MAKCUMAJIbHO THE.
BO3MOKHOE)
UTOIO: 40 MaxkcumanbHO BO3MOKHOE
JU1s CTY/IeHTOB 04HO-3204HOM (hOpMBI 00yUEHHMSI

Brimonaenue KoH- 40 [Tpu BBITOTHEHNH 33JaHUST IPUHSTHI TIpa-
TPOJILHOU paboThI (MH- BUJIbHBIE ITPOEKTHBIE PEIICHUs, U3JI0KEHHE
JMBHTyaIbHOTO 33/1a- Marepuala apryMeHTHPOBAaHHOE, MTOCTIeI0Ba-
HUS) TeJIbHOE, paboTa odopmiieHa 0e3 3aMeyaHmi

20 3a/iaHue BBINOJIHEHO B 1IEJIOM NPaBUIIbHO, HO

MIPOEKTHBIE PEIICHUS HE BCET/1a 00OCHOBAHHI,
MMEIOTCS 3aMeUaHus 1Mo 0(OPMIICHHUIO.
UTOI1O: 40 MaxkcumManbHO BO3MOKHOE

IIpomexkyTouHasi aTTecTalMsl TI0 Pe3yJbTaTaM OCBOCHUS JUCIUILIMHBI B CEMe-
CTpe IPOBOJIUTCS B opMe ceMecTpoBoro sk3ameHa. dopma npoBeaeHUs dK3aMeHa —
MMChbMEHHas. DK3aMEHAIIMOHHBIA OUJIET BKIIIOYAET B ce0sl 2 TEOPETUUECKUX BOIpoOca U
OJIHO TIpaKkTUuUecKoe 3ajanue. [Ipu olleHMBaHUM CTYJIeHTa Ha dK3aMEHE MpernoaaBareib
PYKOBOJICTBYETCSI KPUTECPHUSIMHU, TIPUBEICHHBIMU B TaOIHUIIE 2.

MakcumanbHOE KOJIMYECTBO OAJIJIOB 32 OTBET HA BOMPOC IK3aMEHAIIMOHHOTO Ou-
JIeTa 3aCUUTHIBAETCS CTYJICHTY B Clydae, €Clid OTBET MOATBEPKAAECT BIaJCHUE CTYICH-
TOM 3HAHUSMH B TOJJHOM 00BEMe yueOHOUM MporpaMMBbl, MaTepral U3JI0KEH B JIOTHYE-
CKOHM TIOCIIEIOBATEIHFHOCTH C BBIJCIICHHEM TJIaBHOTO, COJIEPKUT TOUHBIE (POPMYIUPOB-
KM, COMPOBOXKIACTCSA WLTIOCTPUPYIOIMUMH CXeMaMu U PUCYHKaMH (TIpu HEOOXOIMMO-
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CTH).

B cnyuae, ecnii 0TBET Ha BOIIPOC HE B MOJIHOM Mepe OTBEYAET MPUBEACHHBIM Tpe-
OOBaHUSM, CTY/ICHTY 3aCUMTHIBACTCS KOJM4YecTBO 6amioB, paBHoe 10. Ilpu orcyrcTBUM
MIPAaBHJILHOTO OTBETA HA IMMOCTABJICHHBIN BOIIPOC CTYAEHT moixydaet 0 6aios.

Tabnuna 2 — Pacnipenenenue 0anioB Mo CEMECTPOBOMY SK3aMEHY

dopma KOHTPOJIS MaxkcumanbHO
BO3MOKHOE KOJIMYECTBO OAJIIOB
OTBeT Ha BOMNPOCHl 3K3ameHa- | Teoperuueckuii Bonpoc 1 20
IIUOHHOTO OujeTa Teopernueckuii Borpoc 2 20
[TpakTrueckwuii Bompoc 3 20
NUTOI'O: 60

HToroBas oueHka onpeeiseTcss MyTeM CyMMHUPOBAHUS KOJIMYECTBA OAIIJIOB 110
pe3yibTaTaM TEKYIIEro KOHTPOJIS U KOJMYECTBA OalsIOB M0 pe3yJibTaTaM CEMECTPOBOTO
sKk3amMeHa. MaKCMMAaJIbHO BO3MOKHOE KotudecTBO 6auioB — 100.

[Tonyuennas onenka no 100-0amibHOM IMIKajge OMpeAesieT OIEHKY MO rocyaap-
cTBeHHOM miKane u mkaine ECTS:

Cymma 0asioB Ouenka Onenka
o 100-0anbHOM HIKaIe o mkane ECTS 10 TOCYJAPCTBEHHOM IIIKaJIe
90-100 A OTan4HO
80-89 B Xoporio
75-79 C
70-74 D v
60-69 E JTIOBJIETBOPUTEITLHO
35-59 F He
0-34 =4 YIOBJIETBOPUTEIHHO

* — ¢ 00s13aTENbHBIM IMOBTOPHBIM M3YUCHUCM NUCHHUIINHBI.
4.4 Tlpumep TeKyIero onpoca Ha JadbopaTopHbIX padoTax

Ha npumepe tembl « Buszyanuzaius v nporpaMMupoBaHrE CUCTEM aBTOMAaTH3a-
MU Ha 0a3e CEHCOPHOTO MporpaMMHUpyeMoro KoHTpoJiiepa u nakera CoDeSys v3.5»:

1. Kakas ctpykTrypa npoekra B CoDeSys3.5?

2. Kakue cymecTByrOT KaTeropuu 6a30BOil HACTPOWKH BU3yaTH3aIiin?

3. Kak ocymectisercs noakiatouenne Kk CITIK107 ayist nporpammupoBanusi?

4. B yem 3akito4ar0TCsl 0COOCHHOCTH HACTPOUKHU CETEBOTO OOMEHA B
CoDeSys3.5?

5. Kak ocytiecTBisieTcss HACTPOUKH MOJTYJIeH BBOIa/BBIBOJIA JJIS TIEpEavH JIaH-
HbIX 110 cetn MODBUS?

OTBeThl Ha BOIMPOCHI BXOJHOTO KOHTPOJISI YUUTHIBAIOTCS MPEIMOJAaBaTEIeM B pe-
3yJbTaTax TEKYIIEero KOHTPOJIsI pabOThI CTY/ICHTA.

4.5 KypcoBoe npoeKTHpOBaHue
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B yueGHOM m1aHe He 3arIaHupPOBaHO.

5 PEKOMEHAYEMAS JIMTEPATYPA
I OcHoBHasi JMTepatypa

1. T'epacumoB, A. B. IlpoextupoBanue ACYTII ¢ ucnonb3zoBanuem SCADA-
cucTeM [DIeKTpOoHHEIN pecypc]: yueoHoe mocodue / A. B. I'epacumoB, A. C. TutoBnen
; nmon penakuuenn E. WM. IlleBuenko. — Kazanp : KazaHCKWI HalMOHAIBHBIN
WCCIIEOBATENbCKUI TEeXHOJNOTrMYeckul yHusepcurer, 2014. — Pexum pocryma:
http://www.iprbookshop.ru/63973.html . - 3ar. ¢ skpana.

2. UuTerpupoBaHHBIE CHCTEMBI TpoeKTUpoBaHUs u ympasieHus. SCADA-
CUCTEMBI [DJIEKTPOHHBIN pecypc]: ydueOHoe mocobue / M. A. Emuzapos, A. A.
TperbsikoB, A. H. IMuenunueB [u ap.]. - Tam6oB : TamOOBCKHMil rocynapCTBEHHBIN
TexHuuecku  yHusepcuter, ObBC ACB, 2015. — Pexum  goctyna:
http://www.iprbookshop.ru/63849.html . - 3ar. ¢ skpana.

3. Kanrun, B. B. Pa3paborka SCADA-cuctem [aeKTpoHHBIN pecypc]: yueOHoe
nocobue / B. B. Kaurun, M. B. Kanrun, /[. H. SImonnunoB. MockBa, Bonoraa : Uadpa-
Wmxenepus, 2019. — Pexxum moctyma: http://www.iprbookshop.ru/86632.html . - 3ars.
C DKpaHa.

II TonosiHUuTeEILHAS JMTEpaTypa

4. ABromaTMzanuds M YIOpaBJICHHE B  TEXHOJOTMYECKHX  KOMILIEKCaX
Onextponnsii pecypc] / A. M. Pycenxuii, I1. A. Butsasp, M. JI. Xeiiden [u ap.] ; nmox
penakuueit A. M. Pycenkuii. - Munck : benopycckas Hayka, 2014. — Pexxum goctyna:
http://www.iprbookshop.ru/29574.html - 3ar:x. ¢ sxpana.

5. XKexepa, H. WM. MukponpoueccopHble CHUCTEMbl aBTOMaTHU3aIUU
TEXHOJIOTUYECKUX TPOIIECCOB [DNEKTPOHHBIN pecypc]: yueOHoe mocobue / H. W.
Kexepa. - 2-e uza. - Mockga, Bonorna : Undpa-Unxenepus, 2020. — Pexxum goctymna:
http://www.iprbookshop.ru/98426.html . - 3arx. ¢ sxpana.

6 YA EBHO-METOJANYECKOE OBECIIEYEHHUE JUCIUIIJINHBI

Y4eOHO-MeTOAMYECKUE U31aHus, pa3padoTanubie B JlonHTY:

6. Mertoauueckue ykasaHus AJis BBIOJIHEHUS! JTaOOPATOPHBIX pabOT MO AMCIUI-
muHe «CoBpeMEeHHbIE TEXHOJOTUU CO3/IaHUs MPOrPAMMHBIX CUCTEM»: JIJISi MarucCTpaH-
TOB HarpapyieHUs1 TOATOTOBKHU 27.04.04 «YnpaBieHue B TEXHUYECKUX CHCTEMax» (Ma-
TUCTepCKasi MporpamMma «YmpaBiieHHe W WH(POPMAaTUKa B TEXHHUYECKHX CHCTEMAax)»)
Bcex dopm obyuenus. / TOYBIIO “JIOHHTY”, Kad. aBToMaTuku U TEIEKOMMYHHKA-


http://www.iprbookshop.ru/63973.html
http://www.iprbookshop.ru/63849.html
http://www.iprbookshop.ru/86632.html
http://www.iprbookshop.ru/29574.html
http://www.iprbookshop.ru/98426.html
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uuii ; coct.: B.B. UepBunckuii, H. B. )KykoBa, B. A. IlonoB. — Jloneux : JIOHHTY,
2020. — 46 c. (Joctyn yepe3 JIMUHBIA KaOMHET CTY/ICHTA)

7. MeTonuueckue yka3zaHus JJIsl BRITOIHEHUSI MHIUBUYAILHOTO 3a/IaHUS T10
mucuuruinHe « COBpeMEeHHbIE TEXHOJIOTUH CO3/IaHUS MTPOTPAMMHBIX CUCTEM»: JUIsl Maru-
CTPaHTOB HarpasjeHus NoAroToBku 27.04.04 «YnpaBieHHE B TEXHUYECKUX CUCTEMAX)
(MarucTepckas mporpamma «YTpaBiieHUEe U HHPOPMATHKA B TEXHUUECKUX CUCTEMAX»)
3a04HOM U 04HO-3a04HOM popm oOyuenus. / TOYBIIO “JOHHTY”, Kad. aBTomaTuku
U TeJIeKOMMYHUKaiuii; cocT.: B.B. UepBunckuii, P. B. ®emton. — Jonenk : JJOHHTY,
2020. — 12 c. (docTym yepe3 TUYHBIN KAOMHET CTYICHTA)

8. MeTtonuyeckue yka3zaHUs JJiI CaMOCTOSATEIbHON pabOThl CTYJEHTOB IO JHC-
rurnHe «COBpEeMEHHBIC TEXHOJIOTHH CO3/IaHUsI TIPOTPAMMHBIX CHCTEM CHCTEMaxy: JJIs
MAarvCTpaHTOB HampasieHHsl oAroToBku 27.04.04 «YmpaBieHHe B TEXHUYECKHUX CHUC-
TeMax» (MarucTepckas mporpamMmma «YmpasiieHne ¥ HHQOpMaTHKa B TEXHUIECKHUX CHC-
TeMax») Bcex ¢popm oOyuenus. / TOYBIIO “JJOHHTY”, Kad. aBToMaTHKu U TEIEKOM-
MyHukanui ; coct.: B.B. UepBunckuii.— Joneuk : JOHHTY, 2020. — 11 c. (JocTtyn
yepe3 JIMYHBIN KaOMHET CTYCHTA)

JJIeKTPOHHO-UH(OPMALMOHHBbIE PeCypPChI
SBC JOHHTY - http://donntu.org/library.

Internet-pecypcsi

9. Beruucienus B MasterSCADA. O0630p BO3MOKHOCTCH. [DIEKTPOHHBIH pe-
cypcel. - Pexum JOCTyTA: https://insat.ru/metodicheskie-
materialy/Boranciennsn%208%20MasterSCADA.pdf . - 3ari. ¢ skpana.

10. Hapwurarmust o nokymenram B MasterSCADA. O030p Bo3MokHOCTEH [D1ek-
TPOHHBIH  pecypc]. - Pexum  jgocryma: https://insat.ru/metodicheskie-
materialy/HaBurammn%20m0%20nokymentam.pdf . - 3arim. ¢ skpana.

11. OcHoBsl npoekTupoBanus B MasterSCADA. [DnekTponHbiii pecypc]: Meto-
audeckoe  mocobwe. -  Pexum  moctyma: https://insat.ru/metodicheskie-
materialy/OcHoBb1%20mnpoektupoBanus.pdf . - 3ari. ¢ 3xpaHa.

12. CBa3b ¢ HxHUM ypoBHeM B MasterSCADA. [DnekTponHbIii pecypc]: Mero-
auueckoe  mocobwe - Pexum  goctyma: https://insat.ru/metodicheskie-
materialy/Cs3b%20¢c%20umkHnMY%20ypoBHeM.pdf . - 3ari. ¢ skpana.

13. Cucrema apxuBanmu MasterSCADA. [DnekrpoHHblii pecypc]: MeTtoauue-
ckoe  mocoOue. - Pexum  gocrymna: https://insat.ru/metodicheskie-
materialy/ApxuBbi%208%20MasterSCADA.pdf . - 3aru. ¢ sxpaHa.

14. MasterSCADA mar 3a marom. YnpasjieHue BooOIe U KOMaH/ a B YaCTHOCTH.
[Onekrponnsiii  pecypc]. - Pexum jgoctyna: https://insat.ru/metodicheskie-
materialy/Komanna%208%20MasterSCADA.pdf . - 3arm. ¢ sxpana.

7 MATEPHUAJ/IBHO-TEXHNYECKOE OBECIHHEYEHUE AUCHUIIJINHBI

7.1 JIeKIITHOHHBIE 3aHATHA:


http://donntu.org/library
https://insat.ru/metodicheskie-materialy/Вычисления%20в%20MasterSCADA.pdf
https://insat.ru/metodicheskie-materialy/Вычисления%20в%20MasterSCADA.pdf
https://insat.ru/metodicheskie-materialy/Навигация%20по%20документам.pdf
https://insat.ru/metodicheskie-materialy/Навигация%20по%20документам.pdf
https://insat.ru/metodicheskie-materialy/Основы%20проектирования.pdf
https://insat.ru/metodicheskie-materialy/Основы%20проектирования.pdf
https://insat.ru/metodicheskie-materialy/Связь%20с%20нижним%20уровнем.pdf
https://insat.ru/metodicheskie-materialy/Связь%20с%20нижним%20уровнем.pdf
https://insat.ru/metodicheskie-materialy/Архивы%20в%20MasterSCADA.pdf
https://insat.ru/metodicheskie-materialy/Архивы%20в%20MasterSCADA.pdf
https://insat.ru/metodicheskie-materialy/Команда%20в%20MasterSCADA.pdf
https://insat.ru/metodicheskie-materialy/Команда%20в%20MasterSCADA.pdf
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VYueOnas aynutopust Ne 8.607, yueOHbIi KOpIyc 8, ISl MPOBEACHUS JEKIIMOHHBIX
U JTa0OpPATOPHBIX 3aHSTHH, TPYNIOBBIX U UHAUBUAYAIbHBIX KOHCYJbTALUM, TEKYIIETO
KOHTPOJISI M MPOMEXKYTOUHOU aTTecTaluu (MyJIbTUMEAHIHOE 000pyJOBaHUE: MEepPCOo-
HaJbHBIM KOMITBIOTEP C BBIXOJOM B CE€Th M BO3MO>KHOCTBIO MOAKIIOYEHUS K ceTH «H-
tepHe™ (P IV-1.7 GHz); skpan npoexunonusii ELIT SCREENS M113XWS1; kommy-
taruoHHbIi mkad; Swich TP-Link; patchpanel; wi-fi Touka gocrymna.

Crneunanu3upoBanHas MeOelb: CTOJIbI; MarHUTHO-MapKepHas nocka. CucTeMHOe
obecrieuenue: onepamnuonnas cuctema Windows XP Professional x86/64 (akamemmue-
ckas junen3us DreamSparkPremium); OpenOffice 2.0.3 (oOmecTBeHHas TUICH3HS
MPL 2.0); Google Slides (6ecrnarnas Bepcust); Mozilla Firefox (oOmecTBennas iuieH-
suss MPL 2.0)).

7.2 JlabopaTopHbIe 3aHATHS:

2. Yuebnas ayauropust Ne8.304, yaeOHbIN KOpIryc 8, A7 MPOBEACHUS JEKIIHOH-
HBIX U Ja0OPATOPHBIX 3aHSATUH, TPYNIOBBIX U UHAMBUIYATbHBIX KOHCYJIbTAIlUN, TEKY-
IIETO KOHTPOJS M MPOMEXKYTOYHOM arTecTanuud (MyJIbTUMEIUHHOE O00OpYyJAOBAHHE:
MIEPCOHANIbHBIN KOMIBIOTEP C BBIXOJIOM B CETh BO3MOXKHOCTBIO TMOAKJIIOYEHUSI K CETH
«Hutepuer» (Intel Celeron CPU847 1.1 Ghz); npoekTop MyJIbTHMEIUHHBIN; SKpaH
npoekunonHbli ELIT SCREENS M113XWS1; wi-fi Touka noctyma. JlabopaTtopHoe
obopynoBanue: yadbopaTopHbelii ctabunuzarop TOC-88; ornmagunk MPLAB ICD2; wuc-
TouHuK nutanus b5-45; trepmocrar; ocumiorpad C1-112A; ocrunockon HP 54615B;
mynbTUMETp B 1025; BonbT™MeTp yHUBEpCcabHBI B7-16A; cTeHn MUKPOIIPOLIECCOPHOU
texanku NUVOTON; naGopatopHblii CTeHIT aBTOMAaTH3aIllMM M yIpaBieHHs Ha 0Oase
[IJIK Simatic S7-300; mabopaTopHbIil CTEHIT CUCTEMBl aBTOMAaTH3AIlMU U YIIPABICHUS
Ha Oaze IIJIK Simatic S7-300, craniuu pacnpeneneHHoro BBoja-seiBoga ET-200M u
naHenu oneparopa OP277; nabopaTOpHbIN CTEH]] aBTOMATU3allMK U YIPABJICHUS Ha Oa-
3e [JIK Simatic LOGO!; naGopaTopHblif CT€HJ CUCTEMBI aBTOMAaTH3alMU U yIpaBiie-
nusa Ha 6aze OBEH CIIK 107 u pacnpeneneHHOTO BBOJIa-BbIBOJa Ha 0a3ze MoOmyJei
OBEH MB110-8AC, MK110-224.8 1H.4P, MV 110-224.81; naGopaTopHbIil CTEH] aB-
tomaTtu3ainuu U ynpasienus Ha 6aze OBEH IIJIK 150 — 2 mr; nabopatopHblii CTEH]T
CUCTEMBI YIPABJICHHS TOPOKHBIM JBKeHHEM. Crernuann3upoBaHHas MeOelb: CTOJIBI,
nocka aymutopHas. CuctemHoe obOecrieueHue: omeparmoHHas cucteMa Windows XP
Professional x86/64 (axkamemuueckas nmieH3us DreamSparkPremium); OpenOffice
2.0.3 (obmectBennas aurien3ust MPL 2.0); Google Slides (6ecrumathas Bepcusi); Mozilla
Firefox (oOmectBennas ymuensus MPL 2.0)); CoDeSys v3.5. (GecruiaTtHast Bep-
cusi);Modbus Universal Master OPC Server (6ecratnas Bepcusi); MasterSCADA
3.X Demo (GecrmiatHast Bepcus).

7.3 CamocrosiTejibHasi paboTa:

[Tomemmenust AJis CaMOCTOSITENBHON pabOTHI C BO3MOXXHOCTBIO TOAKIIOYEHUS K
cetn «VHTepHET» W oOOecmeueHueM J0CTyna B DJIEKTPOHHYI HH(OpPMAIMOHHO-
00pa30BaTeNbHYI0 Cpely OpraHM3alMU: YWTalbHBIE 3ajbl, yueOHble Kopmyca 2, 3, 8
(aynutopus Ne8.001) (koMIibroT€pHAs TEXHUKA C BO3MOKHOCTBIO MOJIKJIFOYEHHUS K CETH
«UuTepHer» u  obOecrieyeHHMEM JOCTyNa B  JJIEKTPOHHYIO  HMH(DOpPMAIMOHHO-
obpazoBarensuyio cpeny (QMOC JIOHHTY) u a1mekTpoHHO-OMOIMOTEYHYIO CUCTEMY
(OBC IPRbooks), a Takke BO3MOXHOCTHIO MHIUBHAYATHbHOTO HEOTPAHUUYEHHOTO J1OC-
tyna obyvaronuxcs B 9bC u SJUOC nocpenctsom Wi-Fi ¢ mepcoHanbHbIX MOOUIBHBIX
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ycrpoiictB. CucteMHOe oOecrieueHue: omnepamnuonHas cucrema Microsoft Windows 7
(akamemuueckas mureHsus, OpenOffice 2.0.3 (oGmectBenHas nunensus MPL 2.0),
Mozilla Firefox (obmectBennas munensuss MPL 2.0), Moodle (Modular Object-
Oriented Dynamic Learning Environment) (o0miectBennas aunen3us GNU).



