MuHKMCTEepPCTBO HAYKH M BbICIIEr0 o0pa3oBanusi P@®

denepanbHOe rocyIapCTBEHHOE OI0/IKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHne

BbICIIIET0 00Pa30BaAHUA
«HanmoHanbHBIH HCCJIEI0BATENbCKUN YHUBepcUuTeT «MIW»

Pduianana PI'OY BO «<HNY «MDH» B 1. BoJlzkckoM

Hanpasiaenue noaroropku: 13.03.01 TenyiooHepreTuka U TemJI0TeXHUKA

HaumeHoBaHue o0pa3oBaTesibHOI nporpammbl: LludpoBbie cucTeMbl ypaBJieHHsI TEXHOJIOIMYECKUMH NPO-

neccamu
YpoBeHb 00pazoBaHus: GaKkajaBpuat

®opma 00yyeHHUSI: OUHAS

Pabouasi nporpamMma Ay cCHUITHHBI
HUHTEI'PUPOBAHHBIE CUCTEMbBI IPOEKTUPOBAHUA
N YIIPABJIEHUSA

Bbaok

Baok 1 «/Iucuunauabl (MOAYJIN)>»

YacTb 00pa3oBaTeIbHOI MIPOrpaMMbI

®opmupyeMasi y4aCTHUKAMH 00pPa30BaTeJIbHbIX
OTHOLIEHUI

HHaexc AMCHMIUIAHBI 10 Y4e0HOMY ILUIaHY

b1.B.23

pr}]OCMKOCTL B 3A4Y€THbLIX ¢IMHUIIAX

8 cemecTp — 6

Yacos (Bcero) nmo yueoHoMy rjiaHy

216

Jlexkuuu

8 cemecTp — 32 yaca

IIpakTnyeckne 3aHATHSA

8 cemecTp — 32 yaca

JlaGopaTopHbie padoThI

Y4eOHBIM ILIAHOM He MPeyCMOTPeHbI

KoncyabTanuu mo kypcosomy npoexry/ padore

Y4eOHBIM ILIAHOM He MPeyCMOTPEeHbI

CamocrosiTesibHast padoTa

8 cemecTp — 116 yacon

BKJTIOYAsL:

PI'P 8 cemectp — 18 yacos
IIpoMe:kyTouHasi aTTeCTALUSA:

JK3aMEH 8 cemecTp — 2,5 yaca
KonTpoas:

JK3aMeH 8 cemecTp — 33,5 yaca

Bomxkcexkuun 2019




MNPOIrPAMMY COCTABWIIL:

Jouent kabeapst ATTL, k.T.H. Q “-'/ C.A. ArpuHckas
(MOBKHOCTB, YUEHAR CTENEHD, YUEHOE 3BAHHE) (nomHch) (pacmudpoBka NOTHCH)
3apenyomuit kapenpoit ATII Z ' N.A. Bonasipes
(HasBanue Kathenpsi) (noanuce) (pacmudpoBKa NOMTHCH)

PyxoBoauTens o6pasoBarensHoit nporpaMmbl Lludposbie cHCTEMBI yIIpaBICHUS TEXHOJIOTHYECKH-
MH IpoIeccaMy

JlonenT kadempst ATIL, x.T.H. Z “M.A. Bonnsipes

(IO/BKHOCTE, YUEHAA CTENEHB, YIEHOE 3BAHHE ) (noanues) (pacimdpoBka NoOANMCH)
COI'JIACOBAHO:
3apenyrommii kapenpoit TOuTT %‘* M.M. Cynranor

(Ha3panne kadeaps) fmﬁ(cb) (pacmudipoBKa MOANHCH)



1. IEJIX U 3AJTAYN OCBOEHU A JUCHUITJIMHBI
Ieab ocBOeHMsT TUCHUIIMHBICOCTOUT B U3Y4YE€HUH TEOPETUYECKUX OCHOB MHTEIPUPOBAHHBIX CUCTEM aBTOMAaTU3ALMN MPOEKTUPOBAHUS U YIIPaBICHUS

IMPONU3BOACTBAMM.

3agayamMu AUCHMIUIMHBI ABJISIOTCH:
— ¢opMUpPOBAHNE TEOPETHUECKUX OCHOB IPOEKTUPOBAHUS U YIIPABJICHUS IPOU3BOICTBOM;

— U3y4EHUE OCHOBHBIX NIEPCIEKTUBHBIX HAIIpaBJICHUN pa3BuTHs Teopun U npakTuku SCADA-cuctewm;

— MPUOOPETEHHE TTPAKTUICCKUX HABBIKOB MCIOJb30BaHMs coBpeMeHHbIX SCADA-cucteM u cpencTB MHOOPMAIMOHHOMN MOAIEPKKHA CUCTEM YIIpaBJie-

HHSI TEXHUYECKUMHU 00BEKTaMH.

dopmupyembie y 00y4aroerocss KOMNeTeHIUH U 3alUIaHHPOBAaHHbBIE Pe3yJbTaThl 00yYeHHs] TUCHUIUIMHE, COOTHECEHHBIE C MHANKATOPAMHM 0C-

THKEHUSI KOMIIeTEeHIINMI:

Koa n HanMeHOBaHHe KOMIIETEH-
107071

Koa n HaumeHoBaHHE HHAUKATOpa
JAOCTHKCHHUHA KOMIICTCHIIMH

3annaHnpoBaHHbIe Pe3yJbTATHI 00y4YeHUs

OIIK-1 Croco0OeH ocCyIecTBIAThH
NOUCK, 00pabOTKy M aHanu3 UH-
dopmanuu U3 pa3IMIHBIX HUCTOY-
HUKOB U TIPE/CTABIIATH €€ B Tpe-
OyemoM ¢opmaTe ¢ HCIIOJIH30Ba-
HUEM WHQPOPMAIMOHHBIX, KOMIIb-
IOTEPHBIX M CETEBBIX TEXHOJIOTHIA

N-20nk- 1 IIpumensier cpeactaa
MH()OPMAIIMOHHBIX TEXHOJIOTHH
JUIsl IOUCKA, XpaHeHus1, 00paboT-
KM, aHAJIN3a U TPE/ICTaBICHUS
uHpOpMaLUu

3HaATb:

OCHOBHBIC (DYHKIIMU U CTPYKTYPY UHTETPUPOBAHHBIX CUCTEM;
MaTeMaTU4eCcKoe, METOJNYECKOE U OPraHU3alMOHHOE 00ECTIeueHUe NHTETPH-
POBaHHBIX CUCTEM;

MPOTPaMMHO-TEXHHUECKHE CPEACTBA IS TOCTPOCHUS HHTETPUPOBAHHBIX
CUCTEM IIPOECKTUPOBAHUS U YIIPABIICHUS,

OCHOBHBIC HAMPABJICHHSI, METOIBI U HH(POPMAIIMOHHBIE TEXHOJIOTHH TTOCTPOE-
aun ACYTIL

yMeTh:

¢dopmynupoBathk TpeOOBaHHS K UEIOBEKO-MAIIMHHOMY HWHTepdeiicy, mpo-
rpaMMHOMY U allapaTHOMY 00ECIICUEHHIO;

BbIOMpPATh HEOOXOAMMBIE TSl Pa3pabOTKU MPOEKTa HHTETPUPOBAHHBIE CUCTE-
MBI IPOEKTHPOBAHMYS;

UCTOJIb30BAaTh HHTETPUPOBAHHBIE CUCTEMBI IIPOSKTUPOBAHUS MIPU pa3paboTKe
CHCTEM aBTOMATHU3AIMU MPON3BOICTBEHHBIX M TEXHOJIOTHYECKUX MPOLIECCOB.

INIK-1 CnocoGeH ydacTBOBaTh B
cOope W aHaIM3e UCXOMHBIX JIaH-
HBIX JUIS TPOCKTHPOBAHUS SHEP-
rooOBEKTOB, TPOBEICHUM pacue-
TOB M 3KCIIEPUMEHTOB B COOTBET-

N -11x. Beimonasier c6op u aHa-
JIU3 JAHHBIX JJIS UCCIIeIOBaHUM
10 3aJTaHHOM TeMaTHKE, COCTaB-
J5IeT KOHKYPEHTHO-CIIOCOOHBIE
BapUAHThl TEXHUYECKHUX PEIICHHUMA

3HATb:

SCADA cucrtemsbl, ux (GyHKIIUA W WCTIOIB30BaHUE JJI MPOSKTUPOBAHUS aB-
TOMAaTU3UPOBAHHBIX CUCTEM YIPABIEHUS NOKYMEHTHUPOBAHHUS, KOHTPOJIS U
YIpaBIEHUS CI0KHBIMU MPOU3BOJCTBAMH OTPACIIH;

npuMepsl npumeHsemsix B otpacau SCADA cuctewm;

METO/IbI U CPEJICTBA O0BEKTHO-OPUEHTUPOBAHHOTO MPOTrPAaMMHUPOBAHMUSL.




Koa m HauMeHoOBaHHne KOMIIETEH-
1107074

Koa n HaumeHoBaHMe HHAUKaATOpa
JAOCTHKCHHUHA KOMIICTCHIINH

3amiaHUpoOBaHHbIE Pe3YJIbTATHI 00YYeHHUsI

CTBUU C TUMOBBIMH METOIMKAMU
U CpeACcTBaMHU aBTOMAaTH3AIHH,
00pabOTKOM  MONYYEHHBIX pe-
3yJIbTaTOB, COOJIIOJICHUU TPOU3-
BOJICTBEHHOM H DKOJOIHYECKOHU
0€30MacHOCTH, YIPABICHUH, JKC-
TUTyaTauy, OOCTYXKUBAaHUH, IO-
BOJIKE TPOIIECCOB U PEMOHTE TeX-
HOJIOTUYECKOTO 000PYIOBAHUS

yMeThb:
— TPOEKTUPOBATh ABTOMATHU3WPOBAHHBIE CUCTEMBbI KOHTPOJIA, YIPABICHUS U
nokymeHTupoBanus B cpene SCADA cucremsr;
— MpOrpaMMHpOBaTh U paboTaTh HA MEPCOHATBHOM KOMIIBIOTEPE B cpenie 00b-
eKTHO-OPHEHTUPOBAHHOTO si3bIka Trace Mode 6.0.

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOTPAMMBI BO

Jucnuminza 6a3upyercs Ha CIeayIOIUX AUCIUIUTHHAX: «ABTOMATH3aLUs TEXHOJIOTHYECKUX MPOIECCOBY, « MHUKPOIIPOLIECCOPHBIE CUCTEMBI yIpaBJe-
HUs», «[IpoeKkTupoBaHre U HANAKA aBTOMATU3HUPOBAHHBIX CHCTEM).
Pe3ynbrathl 00y4yeHMs, MOTYYEHHbIE IPU OCBOSHUU TUCLUUIUIMHBI, HEOOXOAUMBI IPU BHIMIOJIHEHUN BBITYCKHON KBaTU(UKAIIMOHHOW paboThI.




3. CTPYKTYPA U COAEP) KAHME IUCHUIITIMHBI
3.1. CTpykTypa IMCHHILIHHBI
OO01mas TpyI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 6 3a4eTHBIX eUHMIL, 216 9acoB.

Pa3nen nucumIuinHeL.

Pacrnipenenenue TpyaoeMKOCTH pa3ziena (B yacax) o BUgam

CopepxaHue caMOCTOSATEIbHON pa-

o s 2 o .
Ne | opma nmpoMekyTouHoOi atTe- | T S | o ye0HoH paboTbl 6ot
i CTamum = % q:)( % KoHTakTHas KoHT- (c ykazanuem Ne I/ICTO‘JHI/IK? nmom. 5.1 u
Y q () CP CTpaHUII B HEM
(no cemecmpan) M g O | Jlex | Mp | Jla6 | KIIP | UKKII | TIA poub
H3ydeHne TeOpeTH4ecKOro U MpaKkTuie-
CKOTO MaTepuaa;
1 g%oépaMMHoe obecneuenme 28 s | 4| 6| - | - - - 18 — | (11, erp. 395-424.
[2], ctp. 3-22.
Brimonnenue Nel u3 pacuerHoro 3aganusl.
W3y4yeHue TeopeTHIecKOro 1 MpaKkTHye-
_ CKOT0 Marepuana:
) IgporpaMMﬁoevo6ecnequHe pa 30 ] 6 6 B B B 3 13 B (1], ctp. 425-474.
OYUX CTAHIUUN [3], ctp. 3-16.
Bemonsenne Ne2 13 pacyeTHoro 3aJaHusl.
1 H3ydeHne TeOpeTH4ecKOro U MpaKTuie-
POMBINUICHHBIC CETU: APXUTCK- CKOro MaTepuaa:
3 | Typa, o0opyaoBaHHUE, XapaKTe- 34 8 8 6 — — — — 20 — [1], ctp. 475-518.
PHUCTUKU [4], cTp. 3-18.
Brinosnnenue Ne3 U3 pacyeTHOro 3ajJaHusl.
H3ydeHne TeOpeTHIecKOTo U MpaKTuie-
AJropuTMHuecKoe oOecreyeHre CKOTO MaTepuana:
4 | pacnpeneNeHHbIX CUCTEM YITpaB- 26 8 2 6 - - - - 18 - [1], ctp. 519-541.
JICHUA [5], ctp. 3-15.
BrimosrHenne No4 w3 pacdeTHOTO 3a1aHusI.
W3y4yeHue TeopeTHIecKOro 1 MpaKkTHye-
CKOT0 Marepuana:
5 Pacnpenenennbie cuctemsl 36 ] ] 6 B B B B 2 B (1], crp. 542-594.
YHpaBJICHUA [6], cTp. 3-14.
Brinonnenue No5 U3 pacyeTHOro 3ajaHusl.
H3ydeHne TeOpeTH4ecKOTo U MpaKTuie-
6 Cuctembl ynpaBJIeHHS TPOU3- 14 8 ) ) _ B _ _ 10 _ CKOTO MaTepuaa;
BojactBoM (MES-cuctembr) [1], ctp. 595-610.
7 CucTteMbl IIJIAaHUPOBAHUS PECYP- 12 ] ) B B B B B 10 B W3y4yeHne TeOpeTHIECKOro U IpaKkTHye-
coB npeanpusitus (ERP- CKOTO Matepuana.




Pa3nen muclMIUINHEL.

Pacnipenenenue TpynoeMKoCTH paszzena (B yacax) 1o BUaam

ConeprkaHre caMOCTOSITENIbHOM pa-

« 5'3 o, o
No | ®opwma npomexyrouHoii arre- | T S | 8 y4eOuoit paboTe! N Gotbl .
w/n cTamun 5= & = KonrakTHas op Komr- | © YKasaHHelprz Ifﬁﬁ?ﬁgﬁ? mom. 5.1 un
(no cemecmpam) R B O | Jlek | IIp | JIa6 | KIIP | UKKII | TIA 0JIb
3] p p
CHUCTEMBI) [1], cp. 611-616.
JK3aMeH 36 B B B B B 2,5 . 335 gKSaMeH MIPOBOJIUTCA B yCTHOH (hopMe TTo
NJICTAM COTJIACHO IMPOTrpaMME 5K3aMCHaA
Hmozo 3a cemecmp 216 8 32 | 32 - - - 2,5 116 33,5

[Ipumeuanue: Jlexk — nexumm; [Ip — npakTudeckue 3aHsatust; Jlab — maGoparopusie pabotsl; KIIP — ayauTopHble KOHCYIbTalMM MO KYPCOBBIM IPOEK-
tam/padbotam; MKKII — nunauBuayansHble KOHCYJIBTAIIMH 110 KYpCOBBIM IpoekTaM/paboram; [TA — npomexyrounas arrecrauusi; CP — camocTosiTenbHas pa-
0ota cTyzaeHTa.




3.2. KpaTkoe conep:kaHue pa3aejioB
8 cemecTp
1. Ilpoepammnoe obecneuenue IIJIK

SAzpiku nporpammuposanus [1JIK no crangapry IEC61131-3. ITpumepsl nporpaMMupoBaHus Ha
a3bikax [EC 61131-3. MHcTpyMeHTanbHbIe cuctemMbl mporpammupoBanus [TJIK.

2. Ilpoepammnoe obecneuenue pa6oqux CmaHyui

SCADA-cuctemsl pacnpeielIeHHbIX CHCTeM yrpabiieHus. Metonuka Beioopa SCADA-cuctem.
OPC-crannapt B3aumogeinctsusi SCADA-cucreM u IIJIK. Ba3bl jaHHBIX U CUCTEMBI YIPaBIICHUS
0Oa3zaMu TaHHBIX.

3. Ilpombluiiennvle cemu. apxumexmypa, 0601?)/006(17-11/!6, Xapakmepucmuku

ApPXUTEKTYpa MPOMBILIUICHHBIX CeTel. AKTUBHOE 000OpyIOBaHHE MPOMBINUICHHBIX ceTeil. OT-
KPBITBIE IPOMBIILUIEHHBIE CETH. bECIpOBOIHBIE CETH CUCTEM YIIPABICHHUS.

4. Aneopummuuecxkoe obecneyenue PACHPEOEICHHbIX CUCTEM VYIPABIEHUS

Bunbr obecneuenuit pacripeneneHHbx cucteM ympasienus (PCVY). Anroputmsl ynpaBieHUs.
Heuetkue cucreMsl ynpasieHus. AJaNTUBHBIE CUCTEMBI yripaBiieHUs. PoGacTHbIE CUCTEMBI yIIpaB-
nenusi. CUTyallMOHHBIE CUCTEMBI yIpaBiieHus. MIcKkyccTBeHHbIE HEMPOHHBIE CETH.

5. Pacnpedenenuvie cucmemvl ynpasienis

O6mme xapakrepuctukun PCY. Cuctema PlantScape ¢dupmbr Honeywell. Cuctema aBTomaTuza-
i PMD ¢upmbr Honeywell. Experion PKS — HoBasPCY ¢pupmber Honeywell. MACY Damatic XD
u XDi ¢pupmbr Valmet Automation. Cucrema metsoDNA komnanuu Metso Automation. Pacnipene-
JICHHAsl CUCTeMa YIpaBleHHs Ha 6a3e KOMIUIEKca TEXHUYECKUX U MPOrpaMMHBIX cpeacts I/A Series
dbupmbr Foxboro. Pacnipenenennas cucrema ynpapinenus Centum CS3000 xommanum Yokogawa
Electric. Pacnpenenennas cucrema ynpasienuss CENTUM CS ¢upmsr Yokogawa Electric. Pac-
npeaenennas cucrema ymnpasiaeHus CENTUM CS1000 ¢upmer Yokogawa Electric. Pacnpenenen-
Has cucrema ynpasieaus STARDOM ¢upmsr Yokogawa Electric. Cuctema aBTOMaTHU€CKOM Mpo-
tuBoaBapuiiHon 3amuThl ProSAFE ¢upmbr Yokogawa Electric. Pactipenenennas cuctema ymnpas-
nenus Freelance 800F xommanuun ABB. Pacnipenenennas cucrema ynpasinenus Delta V komnanuu
Emerson Process Management (CIIIA). Pactipenenennas cuctema ynpasienus: Simatic PCS7 kowm-
naHuu Siemens. MuKporpoleccopHas cucreMa KoHTpois u ympasienuss MCKY 2M AO «m-
nynbe». Pacnipenenennas cuctema ynpasienus Ha 6asze [ITK «Texon» 'K « TEKOH».

6. Cucmemwl ynpasaenus npousgoocmeom (MES-cucmemwi)

MES-cucrema «CKAT». MES-cuctema ®OBOC. MES-cucrema Preactor. MES-cucrema SI-
MATIC IT. ABTOMaTU3HPOBAHHBIE CUCTEMBI ONEPATUBHOIO JUCIETYEPCKOTO YIPABICHUS SHEPIO-
pecypcamu (ACO1Y D). EAM-cuctemsl. LIMS-cucremsr.

7. Cucmembul naanuposanus pecypcos npeonpusmus (ERP-cucmemot)

3.3. TeMbI NpaKTHYECKUX 3aHATHH
8 cemecTp

1. Co3nanue y3na ¢ 6a30if MHPOPMALMOHHBIX KAaHAJIOB M BU3yalIM3allys 3HAYCHUN KOHTPOIHUpYe-
MBIX ITAPaMETPOB C MX MEPBUYHOIN 00pabOTKOM (8 yacon).

2. Peanu3zanus GyHKIUH SKpaHHOTO YIPABJICHUS U HHIUKAIMU (6 4acoB).

3. Co3naHne MHEMOCXEMBI C UMUTALIUEH paboThl 000pya0BaHUs (6 YaCcOB).

4. TupaxxupoBaHHE KOMIIOHEHTOB U MCIOJIb30BAaHUE TUHAMUYECKUX CBOICTB (6 4acoB).

5. Perucrparnus napameTpoB U coObITHI (6 4acoB).

3.4. Tembl 1a00paTOPHBIX PadoT
JlaGopaTopHbie pabOThI y4€OHBIM IIJIAHOM HE IPEAYCMOTPEHBI.



35.PTP

Tun PI'P: pacuetHOe 3a1anue.

TeMaTuka pacyeTHbIX 3aJaHUI

8 cemecTp
ABTOMaTH3aIMs IPOLECCa CMEUICHHS B TETNIO0OOMEHHUKaX. ABTOMaTHUYECKOE PETYIMPOBAHKE

MOBEPXHOCTHBIX TEIUIOOOMEHHUKOB. ABTOMATH3AIIMsI TPyOUYaThIX meueil. ABTOMAaTu3amus mporecca
pekTuduKaui. ABTOMaTH3aIMs Tpolecca abcopOImu. ABTOMAaTH3alUs Mpolecca CYIIKUH. ABTO-
MaTH3all|s IPOIecca HarpeBa B 3aKAJIOYHOH TICUH.

3.6. TemaTuka KypCcOBBIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoit mpoext/kypcoBasi paboTa yueOHBIM IIJIAHOM HE IPEIYCMOTPEHBI.



3.7. CooTBeTcTBHE Pa3/1e/iOB AUCUHUILIHHBI H (OPMHUPYEMBIX B HUX KOMIIeTeHIHI1

3amIaHupPOBAHHBIE PE3YILTATE O0YUEHHS MO Komsl Homep paspena aucuuninnb (B COOTBETCTBUM C 11.3.1) OLEHOYHOE CPEICTBO
JUCIUATUINHE WHJIAKa- 8 cemectp (THIT 1 HANMEHOBAHHE)
(B cooTBeTCTBUH C pazzaesiom 1) TOpPOB 4
3HaTh:
OCHOBHBIC (PYHKIIUH U CTPYKTYPY HHTETPUPOBAHHBIX W-20mc. X Tect «Crtpykrypa W (QYHKIUH WHTETPUPOBAHHBIX
CHUCTEM CHUCTEM»
MaTeMAaTHYECKOE, METOIMYECKOE M OPTaHU3aI[OH- W-20mc. X Tect «[IpuHIUIBI MOCTPOCHUS PACIPEICICHHBIX
HOE 00eCIIeYCHNE HHTETPHUPOBAHHBIX CUCTEM CHUCTEM YIIPABICHUS
MPOrPaMMHO-TEXHUYECKUE CPEICTBA IS TOCTPOE-
Tect «[IporpaMMHO-TEXHUYECKUE CPEIICTBA ABTOMATH-
HUSl HHTETPUPOBAHHBIX CUCTEM MPOCKTHPOBAHUS H NA-20mx.1 Satmi
YIpaBICHUS
OCHOBHBIEC HAIIPABJICHNS, METOIBI M HH()OPMAIHOH- W12 Tect «lIpUHIUIBI TOCTPOEHHS pacIpeaeICHHBIX
Hble TeXHOJIOrHH noctpoeHnn ACYTIT OIK-1 CHCTEM YTpaBJICHHs»
SCADA cuctemsl, uX (GyHKINH U UCTIOIE30BaHUE
U IPOSKTHPOBAHUS aBTOMATU3NPOBAHHBIX CUCTEM WL Teer «<SCADA-CHCTEMED
YIpaBJICHUS TOKYMEHTHPOBAHUS, KOHTPOJIS U
YHOpaBJICHHUS CIOKHBIMH ITPOU3BOICTBAMH OTPACIH
puUMephl puMeHseMbIX B oTpaciu SCADA cuctem -1k Tect «SCADA-cucremb»
METOJBI M CPECTBAa 00BEKTHO-OPUEHTHPOBAHHOTO WL Tect «[IpuHOMTIBI  0OBEKTHO-OPUEHTHPOBAHHOTO
IIPOTPaMMHPOBAHUS IIPOTPaMMHPOBAHIID)
YMmersn:
(dopmMynHpoBaTH TPEOOBAHUS K YETIOBEKO-
MaIIMHHOMY UHTEep(eHcy, IporpaMMHOMY U arma- NA-20mx.1 3amura pacdeTHOro 3afaHus (3ananue Nel)
paTHOMY 00eCHEeYEeHUIO
BBIOMPATh HEOOXOMMBIC JUIs Pa3pabOTKH MPOCKTA W-20mc. 3awmura pacueTHoro satanus (sazanns Nel-5)
HWHTETPUPOBAHHBIC CUCTEMbI MPOCKTUPOBAHUS
HCIOJIb30BaTh HHTETPUPOBAHHBIC CHCTEMBI TIPOCK-
TUPOBAHUS IIPH Pa3paOOTKE CUCTEM aBTOMATH3AIUU N-20nk-1 X 3amura pacueTHOro 3aganus (3aganus Nel-5)
MIPOU3BOJICTBCHHBIX M TEXHOJOTHYCCKUX MPOIIECCOB
MIPOEKTHPOBATH ABTOMATH3UPOBAHHBIC CHCTEMBI
KOHTpOJIsl, YIIPABJICHUS U -1k 3amura pacueTHOro 3aganus (3aganus Nel-5)
nokymeHTupoBanus B cpeqe SCADA cucteMsbl
MIPOTPaMMHPOBAThH U PabOTaTh HA MIEPCOHAIEHOM
KOMITBIOTEPE B cpefic 00bEKTHO-OPUESHTHPOBAHHOTO N-11x 3ammrTa pacueTHOTO 3amaHus (3amanus Nel-5)
si3pika Trace Mode 6.0




4. KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE OHEHOYHBIE MATEPHUAJIbI
JJIA TEKYIIEI'O KOHTPOJIA YCIIEBAEMOCTHU U ITPOMEXKYTOYHOMU ATTE-
CTAIIM 11O JMCIIUITJIMHE

4.1. Texkyumuii KOHTPOJIb YCIIEBAEMOCTH I10 IUCHMILIMHE:

8 cemecTp
— TECTUPOBAHHUE:
1. Tect «CtpykTypa U GYHKIIMH HHTETPUPOBAHHBIX CUCTEM)
2. Tect «lIpuHIMMBI TOCTPOEHUS PACHIPEACIECHHBIX CUCTEM YIIPaBICHUS»
3. Tect «IIporpaMMHO-TEXHUYECKHE CPEICTBA aBTOMATU3 AL
4. Tect «SCADA-cucreMb»
5. Tect «IIpuHIUITBEI 00BEKTHO-OPUEHTUPOBAHHOTO MTPOTPAMMHUPOBAHMS
— KOHTPOJIbHBIE Pa0OTHI:
1. KontponbHas padora «Co3maanue y3na ¢ 6a3oi nHGOPMAITMOHHBIX KaHAJIOB U BU3yaJlu-
3a1us 3HaYeHU N KOHTPOJIUPYEMbIX TapaMETPOB € UX NEPBUYHON 00pabOTKOM»
2. KonrponbHas padota «Peanmuzarus GyHKIHN SKpaHHOTO YIIPABICHUS U WHANKAIIAN
3. KonrponsHas padora «Co3znaHre MHEMOCXEMBI C IMUTAIEH paboThl 000pYIOBAHUS»
4. KoutponbHas pabota «TupakupoBaHue KOMIOHEHTOB U UCIIOJIb30BAaHUE TUHAMUUECKHUX
CBOWCTB»
5. KontponbHas pabota «Peructparus mapameTpoB U COOBITHI
— BBINIOJIHEHHE U 3alIUTa PACYETHOTO 3aJaHus

bannbHO-peHTHHIOBAsI CTPYKTYpa AUCLMILINHEI SBIISETCS IPUIOKEHUEM A.

4.2. IIpoMekyTOYHAs aTTeCTAlUsl N0 JMCHUILJIMHE (YACTH JMCUHIIJIMHBI):

8 cemecTp
DK3aMeH.
OneHka ompeaenseTrcs B COOTBETCTBUM ¢ [lomoskeHreM 0 OaIbHO-PEHTHHTOBOM CHUCTEME ISt
ctyneHToB ¢punuana HUY «MOUW» B r. BOmKCKOM Ha OCHOBaHHU CEMECTPOBOM M HK3aMEHAIIMOH-
HOMCOCTAaBJISIOIINX.

B MPUIIOKCHUC K JUIIJIOMY BBIHOCUTCA OLICHKA 34 SK3aMCH.

HpnMeanne: OHQHO‘IHBIC MaTCpHraJibl IO JUCHUIIIINHC IIPUBCACHBI B (1)OHI[€ OLCHOYHbLIX MaTec-
puainios OITOII.

5. YYUEBHO-METOANYECKOE OBECIIEYHEHME JUCIIUAITJIMHbI
5.1. IleyaTHble ¥ JJIEKTPOHHbIE U3IAHUS:

1. Xapa3sos, B. I'. IlHTerpupoBaHHbIE CUCTEMBI YIIPABICHUS TEXHOJIOTHUYECKUMH MTPOIIECCAMH.
— 3-e m31., iepepad. u gom. — CII6.: [Ipodeccus, 2013. — 656 c., ., Tabm., cx.

2. Ywnumaul, A.A. Co3ganue y3na ¢ 6a30i HHOOPMAITMOHHBIX KaHAJIOB M BU3yaJd3aIus 3Ha-
YeHUH KOHTPOJIMPYEMBIX MapaMEeTPOB C MX MEPBUYHOM 00paboTKoil: MeToanueckue yka3zaHHs K
BBITIOJIHEHHIO JlTabopaTopHOi paboTsl Nel mo mguciurimHe «ABTOMATH3AIMs TEIUIOBBIX MPOIEC-
coB»/ A.A. Unumnun, C.A. Arpunckas. — Bomxckuit: @unnan ®I'bOY BO «HUY «MBU» B T.
Bomxckom, 2015. — 23 c.

3. YwmumauH, A.A. Peanmzanusa QyHKIMI 5KpaHHOTO YHpaBieHHUS U MHAMKAaUWU: Metoande-
CKHE yKa3aHHs K BBITIOJHEHUIO JTJAOopaTOpHON paboThl Ne2 Mo AUCIUTIIINHE «ABTOMATHU3AIUS TEI-
noBbIx npoueccoBy/ A.A. Ununmnz, C.A. ArpuHckas. — Bomkckuit: @unnan @I'bOY BO «HNY
«MDWy» B 1. Bomxckom, 2015. — 16 c.

4. YwnunauH, A.A. Co31aHue MHEMOCXEMBI C UMUTAIEel paboTel 00opynoBaHus: MeTonude-
CKHE yKa3aHHs K BBITIOJHEHUIO JJaOopaTOpHOH paboThl Ne3 mo AucIumnianHe «ABTOMATHU3AIUs TEI-



noBbIx npoueccoBy/ A.A. UnunnnH, C.A. Arpunckas. — Bomkckuit: @unnan @I'bOY BO «HNY
«MDWy B 1. Bomxckom, 2015. — 23 c.

5. YwnmyuiauH, A.A. TupaxupoBaHue KOMIIOHEHTOB U UCIOJIb30BAaHUE TUHAMUYECKUX CBOMCTB:
Meroanueckune yKka3aHusl K BBIMIOJTHEHUIO 1abopatopHOit paboTel Ned o auciuruinHe «ABTOMATH-
3anus TEIIoBbIX mnporeccoBy/ A.A. Unmumnun, C.A. ArpuHckas. — Bomxckuit: @unuan ®I'BOY
BO «HN1Y «M3W» B r. BommkckoMm, 2015. — 16 c.

6. YwuumiauH, A.A. Perucrpanus napaMmeTpoB U coObITHI: MeToauYecKre yYKa3aHus K BbIMOJ-
HEHHUIO abopaTopHOil paboThl NeS Mo AMCIUIUIMHE «ABTOMATH3AIMsI TEIJIOBBIX MPoIeccoBy/ A.A.
Ununnun, C.A. Arpunckas. — Bomwkckuii: @unmnan @I'bOY BO «HNY «MOW» B r. Bomxkckowm,
2015.-15c.

5.2 JIuueH3uoHHOE M CBOOOIHO PAaCcpPoCTPaHsieMoe MPOrPaMMHoOe odecrnevyeHme:
Microsoft Word, Trace Mode 6.0, Microsoft Excel, Power Point.

5.3. UHTepHeT-pecypchbl, BKIWYas NpodeccnoHaabHble 0a3bl JaHHBIX U MH(OPMAILMOHHBIE
CIIPaBOYHbIE CHCTEMBI:

Yuausepcurerckas uHpopmanuonnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cuctema «KoHcynprant+» http://www.consultant-urist.ru

CrpaBouHo-nIpaBoBasi cucteMa «l apanT» http://www.garant.ru

bazaganneix Web of Science https://apps.webofknowledge.com/

baza nanubix Scopushttps://www.scopus.com

[Toptan oTKpeITBIX HaHHBIX Poccuiickoit @eneparuu https://data.gov.ru

baza oTkpeITBIX gaHHBIX ~MuHHMCTEpCTBA TpyJa M COUMAIbHOM  3amuThl PO
https://rosmintrud.ru/opendata

baza nannbeix Hayunoii snekrponnoii 6ubnmoreku eLIBRARY.RU https://elibrary.ru/

baza maHHBIX podecCHOHANBHBIX CTaHAApTOB MHUHHCTEPCTBA TPY/AA U COITUATEHON 3aIlUThI
P® http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

Bba3el nanapIx MUHHCTEPCTBA YKOHOMHUYECKOTO pa3BuTus PO http://www.economy.gov.ru

baza otkpseIThiX manubix Pocuamonuropunra http:// www.fedsfm.ru/opendata

OnextpoHHas 6a3a nanuex «M3narensctBo Jlanby» https://e.lanbook.com

®denepanbHas TocydapcTBeHHass MH(POpMalMOHHas cuctema «HanuoHanbHAs AIIEKTPOHHAS
oubmuoreka» https://H36.pd

HanmonansHeIi moptan onnaitH o0ydenust «OTkpbIiToe oOpa3zoBanue» https://openedu.ru

DnekrponHas 6a3a nanubix "Polpred.com O630p CMU"https://www.polpred.com

Odummanpapiii cadT DeaepaqTbHOrO areHTCTBA MO0 TEXHUYECKOMY PETYJIMPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnektponHas oubimoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

JIeKIMOHHBIE 3aHATHS MPOBOASATCS B yUEOHBIX AyAHTOPHSIX, CHAOKEHHBIX 000pYIOBaHHEM
JUISL TIOKa3a 00ydYaromux MaTepHalioB, CPEeJICTBAMU 3BYKOBOCIIPOU3BEICHMUSI, JOCKOM ayIUTOPHOIA,
o0opymoBaHuEM JIJIsl TIPEJCTABICHUS MIPEe3eHTANMIA (TNIa3MEeHHAs MaHENb, TIEPCOHATBHBIN KOMITBIO-
Tep). [lpakTrueckue 3aHATHS MPOBOISTCS B KOMIIBIOTEPHBIX KJIaccax.



IIpunoxenne A

BAJLJIBHO-PEUTUHTOBASI CTPYKTYPA JJUCIUILIAHBI

HHTerpupoBaHHbIE CUCTEMbBI IPOSKTUPOBAHUS U YIIPABICHUS

(Ha3BaHHE AMCIUILIUHBI )

8 cemecTp
IlepeyeHb KOHTPOJBLHBIX MEPONIPUATHH TEKYIIEr0 KOHTPOJISI YCIIEBA€MOCTH 10 JUCHHUILIIMHE:
KM-1 Tect «CTpyKTypa 1 QYHKIMH HHTETPUPOBAHHBIX CHCTEM)
KM-2 KontponbsHas pabora «Co3ganue y3na ¢ 6a30if HHPOPMAITMOHHBIX KaHAJIOB W BH3yaJIu3aIus 3Ha-
YCHHI KOHTPOJIMPYEMBIX TAPAMETPOB C UX NMIEPBUYHON 00PabOTKONY
KM-3 Tect «IIpHHIMITBI TOCTPOCHUS PACTIPEACICHHBIX CUCTEM YIIPABICHUS
KM4 KontponbsHas pabora «Peanmzarust GyHKITHH 2KpaHHOTO YIIPABICHHS M HHIAKATIAI)
KM-5 Tect «IIporpaMMHO-TEXHUYECKUE CPEACTBA ABTOMATU3ALINI
KM-6 KonTponbHas padora «Co3iaHue MHEMOCXEMBI C IMHTAITUEH paboThl 000PYI0BaAHUSY
KM-7 Tect «SCADA-cuctemMbi»
KM-8 KontponbsHas pabora «TupaxupoBaHne KOMIIOHEHTOB M UCIIOIH30BaHUE JMHAMHYCCKIX CBOHCTBY»
KM-9 Tect «IIpUHIHITBI 00BEKTHO-OPUEHTUPOBAHHOTO TIPOTPAMMHUPOBAHHSD)

KM-10  Konrponbnas pabota «Peructpanusi mapaMeTpoB U COOBITHIN
KM-11  BrImonHEHHE 1 3alIATa PACUETHOTO 3aaHUs

Buja npoMexyTOYHOM aTTeCTALMU — DK3aMEH.

TpynoeMKOCTb TUCIUILIUHEI = 6 3.€.

Howmep Pa3nen qucuuIuIMHbL Unpekc|KM-1 [KM-2 (KM-3 |KM-4 |KM-5 [KM-6 |KM-7 |[KM-8 |KM-9 | KM-10{KM-11| sk3amen
pasznena KM:

1 IIporpamMmMHOe oOecriedcHIe " n n
TJIK

) IIporpammuoe O(EecnequHe n n I I I n
pabouYnXx CTAHIIHHA
[TpoMEIIIIICHHBIE CETH: apXH-

3 TEKTypa, 000pyIOBaHUE, Xa- + + +
PaKTEePUCTUKH
AnroputMudeckoe odecreue-

4 HHUE pacIpeaeIICHHBIX CUCTEM + + + +
yIpaBJICHHS

5 Pacnipenenennbie cuctemsl n n "
yIpaBICHHAS
CucTreMbl yrpaBIeHUS TIPOU3-

6 + +
BojicTBOM (MES-cucremni)
CucreMBbl TUTAHUPOBAHUS pe-

7 | cypcoB npennpusitus (ERP- + +
CHCTEMBI)

MunnManeHBI Oamur3a KM | 2 | 4 | 2 | 4 | 2 [ 4| 2 | 4|2 4 | 10| 20
Makcumanpabiii OammzaKM | 3 | 6 | 3 | 6 | 3 | 6| 3| 6|3 6 | 15| 40




