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1. Ilepeyensb NJIaHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI MO AUCUMILJIMHE, COOTHECEHHBIX € IJIAHMPYEMbIMH pe3yJIbTATaAMH 0CBOeHHs 00pa-

30BaTeJIbHOI MPOrpaMMBbl.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOTrPaMMBbl MAaTUCTPATYPBl O0YUAIOIIUIACS TOJHKEH OBJIAETh CIACAYIOIMIUMH Pe3yIbTaTaMy 00ydeHHUs

10 JUCHUILINHE:

Ko n naumenoBanue
KOMIIETEHIINU

KOI[ W HAUMCHOBAHUC MHUKATOpA
JOCTHIXCHHA KOMIICTCHIIMH

[Inanupyemblie pe3ynbTaThl 00yUeHUs
(meckpumTopsI)

OIIK-3

Crnioco0GeH opraHu30BbIBaTh PabOTy MO
COBEpIICHCTBOBAHUIO, MOJEPHU3ALNN
U yHH(UKAIUU BBITYCKAEMBIX H3[E-
JIMI ¥ UX 3JIEMEHTOB

OIIK-3.1

Hcnone3yeT 3HAHUSA IO MPOSKTHPOBA-
HUIO UHTETPUPOBAHHBIX CHUCTEM YIIPaB-
JICHUs TIPU pa3pabOTKe THMOKUX MPOM3-
BOJICTBCHHBIX CHCTEM

3HaTh:

COBPEMEHHYIO HOMEHKIIATYpy Poccuiickux u 3apyOekHBIX (GHpPM 110
pa3paboTke mporpaMMHO-aIapaTHBIX CPEICTB CUCTEM aBTOMAaTH3a-
uu (3H-1);

Ymersn:

MIPOEKTUPOBATh MHOTOYPOBHEBBIE CUCTEMbI aBTOMATU3AIINH; OCY-
HIECTBIISATh TPAaMOTHBIN BBIOOp KOHTposiepoB, SCADA-cuctem u ap.
kommnoneHToB ACY TII (V-1);

Baanern:

HaBbIKAMU TPOCKTHPOBAHUS paclpeleNIeHHbIX CHUCTEM aBTOMAaTH3a-
UM C UCIIOJIb30BaHUEM COBPEMEHHBIX TeXHUYEeCKUX cpeacts (H-1).

IK-2

Crioco6eH mpoBOIUThH aHAN3 00BEKTa
yIpaBJICHUS U BEIOUPATh apXUTEKTYPy
THOKON TMPOU3BOJICTBEHHOW CHCTEMBI
Ha YpPOBHE MHTETPUPOBAHHOM CUCTEMBI
yIpaBieHUsI ¢ TMpPUMEHEHUEM HHUGPO-
BBIX TEXHOJOTHUH.

nK-2.1

3HaeT OCHOBBI BHEJIPEHUSI WHTETPHUPO-
BAHHOW CTPYKTYpPBlI CHCTEMBI YIIpaBJe-
HUS TP TIPOCKTHPOBAHUU IHU(POBBIX
CUCTCMBI ynpaBHeHI/IH HpeI[HpI/ISITI/IeM,
BKJIFOYAIOIIETO MTOTEHIMAIBHO OIMACHEIE
OOBEKTEI.

3HaTh:

HpI/IHIII/IHI)I U MCTObI HOCTpOCHI/IH COBpeMeHHI)IX pacnpe)leneHHHx
CUCTEM KOHTpOJ'ISI 158 praBJ'IeHI/IfI TCXHOJIOTHYCCKUMHU HpOIICCC&MI/I
(3H-2);

YMmerhb:

WCIIOIB30BaTh METOIBI U CPEICTBA KOHTPOJIST OE30MaCHOCTH M MPOTH-
BOABapUITHOM 3alIUTHI HAa IPOU3BOJICTBE MIPU MIPOESKTUPOBAHUH UHTE-
TPUPOBAHHBIX CHCTEM yrpaBieHus (V-2).




2. MecTO TUCHUILIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpamMMBbl.

Jucnummna (b1.0.08) oTHOCHTCS K TUCHUILIMHAM K 00s3aTEIbHOMN YaCTH M M3y4aeTcs Ha
2 xypce.

B MeToandeckoMm IjiaHe TUCHMIUIMHA OMTUPAETCS HA 3JIEMEHTHl KOMIETEHIIUN, COPMHUPO-
BaHHbBIC MPU U3YYCHUHU JIUCLUMIUIUH «ABTOMATH3ALMS TEXHOJIOIMYECKUX IMPOLIECCOB OCHOBHBIX
XHMHUYECKHUX MPOU3BOJCTBY, «IIpoeKTHpoBaHHEe M MOHTaX CUCTEM aBTOMATH3alluU U YIIpaBiie-
HUS.

[TomydyeHHbIe B TIpoliecce M3YUCHUS TUCHMUILIMHBI « ITHTerprupOBaHHBIE CHCTEMBI MPOEKTH-
POBaHUS U YIPABJICHUS] aBTOMATU3UPOBAHHBIX U aBTOMATHUYECKUX MTPOU3BOJICTBY 3HAHUS, YMEHUS
Y HaBBIKK MOTYT OBITh UCITOJIb30BAaHbI B HAYYHO-HUCCIIEA0BATEIbCKOW pab0oTe MaruCTpaHTa u Mnpu
BBITOJIHEHUH BBITYCKHOW KBaTM(PUKAIMOHHOMN paboTHI.

3. O0beM IUCHUILIUHBIL.

Bup yueOHOi# pabOThI Beero,
ya p 3E/akanem. Yacos
OO0uiasi TPy10€eMKOCTb IMCUMILIUHBI 4/ 144
(3a4ETHBIX €AMHUIY aKaJICMHUYECKHX YaCOB)

KonTakTHas padoTa ¢ npenogaBartejem: 20
3aHATUS JIEKIIUOHHOTO THIIA 4
3aHATHSA CEMUHAPCKOIO TUIMA, B T.4. 12

CEMHUHAPBI, TIPAKTHYCCKHUE 3aHATHS (B TOM YHUCIIE TPAKTHYSCKAs 6 (2)

MOATOTOBKA)

nabopaTopHBIE pabOTHI (B TOM YHCIIE MPAKTHYECKAs IIOTOTOBKA) 6 (2)
KkypcoBoe npoektupoBanue (KP wim KII) 4(KII)
KCP -
JIpYTHe BUIBI KOHTAKTHON paObOTHI -

CamocrosiTesibHas padoTa 115

®opma tekymero koutpoJs (Kp, pedepar, PI'P, acce) Kpl, Kp2

®opma npomexytounoii arrecraumnu (KP, KII, 3auer, sx3amen) KII,
sk3ameH (9)




4. Conep:kaHue QM CHUTINHBI.
4.1. Pa3zgeapl IMCHMILIMHLI U BUABI 3aHATHH.
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1. | CoBpeMeHHbIE COCTOSIHUE U TEH- 0,25 | 0,5 40 | OIIK-3 | OIIK-3.1
JIECHITUH PA3BUTUS WHTETPUPOBAH-
HBIX CUCTEM YIpPaBICHUS
2. | ApXUTEKTypa IOCTPOCHHUS NHTE- 05 | 05 2 OIIK-3 | OIIK-3.1
TPUPOBAHHBIX CUCTEM KOHTPOJIA U
YIIPaBICHUS TEXHOJIOTHICCKUMU
MPOLIECCAMH.
3. | IlporpammHoe obecrnieueHue pabdo- 0,5 1 2 OIIK-3 | OIIK-3.1
YUX CTAHIIUH.
4. | IlpomeinuieHHbIe ceTn ooMeHa gan- | 0,5 1 2 25 [1K-2 [IK-2.1
HBIMH
5. | ERP-u MES cucremsr. 1 2 25 I1K-2 [K-2.1
6. | PacnpenencHHbIe KOMIBIOTEPHBIC 1 0,5 25 [1IK-2 [1IK-2.1
MH(POPMALMOHHO-YIPABIISFOIINE
CUCTEMbI XUMHUYECKOH MPOMBIIII-
JICHHOCTH
7. | OcHoBbI poekTupoBanus unterpu- | 0,25 | 0,5 OIIK-3 | OIIK-3.1
POBAHHBIX CHCTEM YITPABJICHHUS K-2 K-2.1
Htoro 4 6 6 115
4.2 ®opMupoBaHUe HHANKATOPOB J0CTUKEHUsI KOMIIETEHINI pa3aeiaMu THCIU-
TJIMHBI
No Kon naankaro-
L/ | POB AOCTHIKEHHS HaumenoBanwue pa3iena JUCIHUILTAHBI
KOMIICTCHITHH
1. | IK-2.1 [TpoMbInieHHBIE cCeTH 0OMEHA JaHHBIMU
ERP- u MES cucremsr.
Pacrnipenenennpie KOMIbIOTEPHBIE HH()OPMALIMOHHO-YTIPABIISIONINE CU-
CTEMBI XHMHUYECKOH MPOMBITINIEHHOCTH
OCHOBBI TPOEKTUPOBAHNS WHTETPUPOBAHHBIX CHCTEM YIPABICHUS
2. | OIIK-3.1 CoBpeMEHHBIE COCTOSSHME W TE€HJEHIWN Pa3BUTHUs MHTETPUPOBAHHBIX
CUCTEM YIpaBIICHUS
ApXHTEKTypa TIOCTPOCHHUS HHTETPUPOBAHHBIX CHCTEM KOHTPOJISI H
yIpaBIeHUS TEXHOIOTUYECKUMU TPOIIECCAMHU.
[Iporpammuoe obecrneueHne paboYnX CTAHIIHA.
OCHOBBI TPOEKTUPOBAHNS MHTETPUPOBAHHBIX CUCTEM YIIPaBICHUS




4.3. 3aHATHA JEeKINOHHOI0 THIIA.

No
paszena awc-
LUIUIUHBI

HanmenoBaHue TeMsl
U KpaTKO€ CO/IEpKaHUE 3aHATUS

O0neM,
aKaJ.
Yachl

NuanoBanuoH-
Has popma

CoBpeMeHHbIE COCTOSIHME M TEeHAeHIMH PA3BUTHS
HHTErPHPOBAHHBIX CHCTEM YIIPABJICHUS
CTtpykTypa U uepapxusi HHTEIPUPOBAHHBIX CHCTEM
ynpasieHusi. Metoauka BbIOOpa KOHTPOJUIEPOB, pa-
6ounx cranuuii, SCADA-cucteM u ap. KOMIIOHEH-
toB PCV.

AKTHBHOE O0OpYZOBaHHE M XAPaKTEPUCTUKH IIPO-
MBIIUIEHHBIX ceTell. OTKpBITbIE NPOMBIIUICHHbIE
CETH, CEHCOpPHBIE CETH HU30BOW aBTOMAaTHKH, KOH-
TPOJUIEpHBIE, YHUBEPCAJIbHbIE M CETH BEPXHEIro
ypoast PCY. CemuypoBuesas mozens [ISO/OSI nmpo-
MBILUIEHHBIX CETEH.

0,25

JIB

ApXHUTEKTypa TMOCTPOCHMS WHTEIPHPOBAHHBIX
CHCTEM KOHTPOJISI M YIPABJEHHS TeXHOJIOrH4e-
CKHMMH IIPOLeCCaMHU.

ApXUTEKTypa HUHTETPUPOBAHHBIX CUCTEM.
[IporpaMMupyeMble  JIOTUYECKHME  KOHTPOJLIEPHI,
CTPYKTYypa, XapakTepucTuku. CucTeMbl pacrpene-
JIEHHOTO BBOJAa-BbIBOJA U yrpasiieHus. IIporpammu-
posanue I1JIK. fI3b1ku nporpammuposanus I1JIK.
[IpoMbIlITIEHHBIE  KOMIIBIOTEPBI CHCTEM yIIpaBJie-
Hus. TexHnyeckue XxapakTepucTUKH naHeabHbIX PC,
Rack PC, BoxPC, mobile PC. Ctangapts! muH pac-
mupeHus. OnepanuoHHbIe CUCTEMBI PEAIbHOTO Bpe-
Menu (OCPB). OcHOBHBIE TEXHUUECKUE XapaKTepH-
ctuku coppemeHHbIXx OCPB.

0,5

JIB

IIporpammuoe obecnieyeHne pabounx CTAHIMIM.
OcHOBHbIE (YHKILIUHU, CTPYKTYPa U XapaKTEPUCTHKU
SCADA-cuctem. CepBepsl u Mojienn 0a3 JaHHBIX.
Knuent-cepBepHas apXUTeKTypa JI0CTYyTa K JaHHBIM.
CtpyKTypHupoBaHHBIN 53bIK 3apocoB SQL.

Mogenu 6a3 gannbix (BJ[). CepBepbl 6a3 naHHBIX.
TpexypoBueBas apxutektypa bJI. Cuctemsl ynpas-
nenus O6azamu naHHbIX (CYBJl). OcHOBHBIE (YyHK-
uuu CYBJl. Crpykrypa pacnpenenennonn CYB/I.
CrpykTypHrpoBaHHbIi 51361k 3arpocos (SQL). CoBpe-
menHble b/ u CYB/I.

0,5

JIB

IIpombilIeHHbIE ceTH 00MEeHa JTaHHBIMH
[ToneBpie, KOHTPOJIIIEPHBIE U CETH BEPXHETO YPOBHSI.
XapaKkTepUCTUKHU, JOCTOMHCTBA U HEIOCTAaTKH IIPO-
MBIIUICHHBIX ceTel. MeXayHapOoIHbIE CTaHIapThl HA
cereBoe O00eCHEeUeHUEe PpaclpelesICHHbIX CUCTEM
YIPaBIEHUS.

0,5

JIB




Ne
paszerna auc-
LUIUIMHBI

O0nemM,
aKaj.
Yachl

HanmMmenoBanune TeMbl
U KpaTKOE COJICpKaHUE 3aHATHS

NuaHoBanuoH-
Has popma

ERP- u MES cucremsbi.

ERP-cucremsr iRenaissance, SAP R/3 u np. MES-
cuctembl Pl System, CKAT, ®ob6oc, Preactor. Oc-
HoBHbIe pynku MES- cucrem

JIB, P]1

PacnpenesieHHble KOMIbIOTEPHbIe HH(pOpMAIHU-
OHHO - YIIPABJISIIONINE CUCTEMbI

OO01ue xapakTepUCTUKH PaCIPEIeTICHHBIX KOMITbIO-
TEPHBIX HMHPOPMAITMOHHO-YIIPABIISIOMIUX CHUCTEM.
Nudopmanvonnsie 1 ynpapisionue GyHKIUA HHTeE-
I'PUPOBAHHBIX CUCTEM YIPABJICHUS C pacHpeeeH-
Hoii crpykrypoii. PCY ¢upm Honeywell,Valmet Au-
tomation, Foxboro, Yokogawa Electric, ABB, Emer-
son Process Management, AO «Mmmyasc» u
«Texkon».

JIB, P/I

OcCHOBBI NPOEKTHPOBAHMS HHTEIPHPOBAHHBIX
CHCTEM yNpaBJIeHHS

OCHOBBI MPOEKTUPOBAHUS HWHTETPUPOBAHHBIX CH-
CTEM YIIPAaBJIICHUS C HCIIOJIb30BAHUEM I1aKCTOB
AutoCAD, EPLAN u ap. OcHOBBI IPOEKTUPOBAHUS
B 2D u 3D.

[uToBoe o6opynoBanue kommnanuii Rittal, Schroff u
ap. Mo3auuHble naHenu, UCTOYHHMKU Oecriepeboii-
HOTO MUTaHMSI, TTAHETN OllepaTopa, JIOKaIbHbIE MUK-
POIIPOIIECCOPHBIE PETYIISTOPHI.

0,25

JIB

4.4. 3aHATUS CEMUHAPCKOI0 THIIA.
4.4.1. CeMuHapbl, NPAKTHYECKHE 3AHATHS.

O0newM,
aKaJ. 4achl

No

HanmenoBanue TeMbI

pasnena
TIHACIIN-
[IMHEI

" KpAaTKOC COJACPIKAHUC 3aHATUA

BCETO

B TOM YHUCJIE HA
HPaKTHIECKYIO
HOJTOTOBKY

[Ipumeyanus

1

CoBpeMeHHbIE COCTOSIHME W TeHJACHIUH
Pa3BUTHS HUHTErPHPOBAHHBIX CHCTEM
ylnpaBJieHust

Bri6op konTpomiepoB 1 SCADA-cucrem s
KOHKPETHBIX YCJIOBUI MPOM3BOJICTBA.

0,5

3K

ApXHMTEKTYpa NMOCTPOCHUSI HHTETPHPOBAH-
HBIX CHCTEM KOHTPOJIS M yIPABJICHUA TeX-
HOJIOTHYECKUMHM MPOLeCCaMM.

CucreMa pacnpenesieHHOTO BBOJIa-BbIBOJA U
MPOrPAMMHUPOBAHUE JHUCKPETHOIO IIPOIECCa
Ha s361ke LD.

0,5

3K




No O0OneM,
pasnena HaumeHoBaHue TeMbl aKal. 4achl I
JUCIIM- U KpPaTKO€ COJEPIKaHNE 3aHATUS B ToM wncnie na | PHMCHAI
TITIJIMHBI BCECro TIPAKTUIECKYIO
IIOATOTOBKY
3 IMporpamMmmHoe oGecniedenne pagounx cran-| 1 3K
1107078
Pa3paborka okoHHOTO MHTEpdeiica A KOH-
KpETHOTO IPOU3BOJCTBA U BBIOOp 0a3bl JaH-
HBIX peaJIbHOTO BPEMEHHU.
4 IIpoMpllLIeHHBIE CeTH 00MeHA TaHHBIMHU 1 1 3K
Cucrema pacnpeqe’eHHOTO BBOJIa-BbIBOJA U
[IPOrpaMMHUpPOBaHUE JUCKPETHOIO Ipouecca
Ha s3bike LD.
5 ERP- u MES cucrembl. 2 1 KpCr
BrisiBIIeHHE W TIPOTOKOIMPOBAHUE OCHOBHBIX
OTJINYUH, TOCTOMHCTB U HEJOCTATKOB pacIipe-
JITICHHBIX CUCTEM YIIPABJICHHUs KOMIIaHU# Sie-
mens, Honeywel.
6 Pacnpenenennbie KomnbioTepabie uagop-| 0,5 PI
MAaIMOHHO-YNIPABJISIIOIIME CHCTEMbI XUMU-
YeCKOM NMPOMBIIJIEHHOCTH
BrisiBiieHrEe M TTPOTOKOIMPOBAHUE OCHOBHBIX
OTJINYUH, JTOCTOMHCTB U HEJAOCTATKOB pacIipe-
JeNEHHBIX CUCTEM YIIPaBJICHUS KOMITaHU# Sie-
mens, Honeywel.
7 OcHOBBI NPOEKTHPOBaHUS WHTerpupoBan-| 0,5 3K
HBIX CHCTEM YNpPaBJICHUS
[TpaBuna mpoeKTUPOBAHUS IIUTA KOHTPOJIS U
nynpTa omepatopa kommanuu Rittal; Paspa-
0oTka (acamga mUTa KOHTPOJS ISl BhIIETIEH-
HOT'O TEXHOJIOTMYECKOTO MpOoIecca.
4.4.2. JlaGopaTopHblie padoThl.
Ne O0newM,
paznena HaumeHoBaHME TEMBI aKaJl. 4achbl I
JTUCIIH- U KpaTKOe COIEpKaHUE 3aHATUS B TOM 9HCIIC Ha PHMCHAHHA
[THHBI BCECTO | TPaKTHYECKYIO
MOATOTOBKY
2 [IporpamMmMupoBanue KOHTpoiiepa B cpeme| 2 2

NAIS Control FP WIN Pro.
[TporpammupoBanue koHTpoiuiepa VersaMax
Micro mocpencrsom nakera Mashine Edition
[TporpaMmupoBaHHEe MOHOOJIOYHBIX KOHTPOJI-
aepos Alpha u FX ¢pupmer Mitsubishi Electric.




Ne
pasznena
JIACIIH-
IIJIMHBI

HanmenoBanue TeMbl

O0OneM,

aKaJl. 4achl

N KpaTKO€ COACPIKAHUE 3aHATUA
BCCTO

B TOM YHCIIE Ha
MIPaKTHYECKYIO
MIOJTOTOBKY

[Ipumeyanus

3

Nzydenne Bozmoxxkaocteit SCADA-cuctemsl 2

GENIE v.3.0

[IporpamMmMupoBanue koHTposuiepa VersaMax
Micro mocpenctBom makera Mashine Edition u
SCADA-cuctemsr Cimplicity

CucreMa yrpaBiieHHs TEIUIOBBIM 00BEKTOM Ha
6aze [IK MIC 2000 u SCADA- cuctemsl iFIX.

[TporpaMMupoBaHUE MOTYJIBHBIX KOHTPOJLIC-
poB cepun Q dupmer Mitsubishi Electric; op-
raHu3anus cBsi3u 1o nporokoiy Profibus-DP
CO CTaHIKEH yIaleHHOro cOopa JaHHBIX.
VYrpasjieHue TEXHOIOTHYECKUM IIPOIIECCOM C
nomonisro [IJIK Unitronics M90 u GSM-
MojieMa.

IUIK OBEH 150-U-M u SCADA-cucremsl
MasterSCADA ¢upmer UHCAT. Ilepenaua

MaHHBIX TI0 cetu Ethernet.

4.5. CamocTosiTesibHasi padoTa 00y4alommXxcsl.

Ne
paszena auc-
LIUIUINHBI

[Iepeyens BOonpocoB uist
CaMOCTOSITEJIBHOTO U3yYEHUS

O0newMm,
aKaJl. 4achl

dopma KOH-
TPOJIs

1

CemuyposHueBas Mojenb 1SO/OSI. Tomonoruu mpo-
MBIIIJICHHBIX CETEH: IOCTOMHCTBA U HEJJOCTATKH.

40

VYeTHBII onpoc
Nel

N3yuenue dopmara nannsix cereir Profibus DP u
Profibus PA.

25

VYeTHBI onpoc
No2

CucreMHBIE ITUHBI paclIupCHHA. TEXHUYCCKUEC Xa-
PAKTCPUCTUKU, TOIIOJOTHA CCTCI\/’I, IMPUMCHCHUC B
IMPOMBIINIJICHHOCTH.

25

VYeTHBII onpoc
Ne2

N3yueHue xapaktepucTuk 0a3 paHHbIX iHistorian u
ORACLE. TIpoekTupoBaHue cxeM aBTOMAaTH3aI[UU
U TPUHIUNUAATBHON CXEMBI ISl TEXHOIOTMYECKHX
IPOIIECCOB.

25

VYceTHBIT onpoc
Ne2

4.5.1 Tembl 1 coaepxKaHUE KOHTPOJIbHBIX PadoT
Hpe)monaraeTCﬂ HalmMCaHUC MaruCTpaHTaMu TPEX IMUCBMCHHBIX KOHTPOJBbHBIX pa60T,
IpeIHA3HAYEHHBIX JUIsl OLEHKY 3HaHUN MaruCTpaHTOB
Kontponbnas padora Ne 1 «Boei6op IIJIK u SADA-cucreM B pacnpeneneHHOM cucteme
yIpaBJIEHUS NPOIECCa TUAPOOYUCTKH MOTOPHBIX TOIJIUB
Kontponbnas padota Ne 2 «[IpombinineHHbIe CETH (TT0JIEBBIE U KOHTPOJUIEPHBIE) MpoIecca
TUAPOOYUCTKH MOTOPHBIX TOILJIMBY
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5. [lepeyeHb y4eOHO-METOANYECKOT0 0OOeceYeHHs JI CAMOCTOSTeIbHOM PadoThI
o0yyaromuxcs Mo JMCHHUIIHHE.

Metoanyeckue yKazaHus Al 00yJaroIuXxcs 10 OpraHu3aluyd CaMOCTOSATENIbHOM paboThI
M0 TUCIUIUINHE, BKITIOYAsk IEPEUEHb TEM CaMOCTOSITEIIbHON pa0doThI, (POPMBI TEKYIIIETO KOHTPOJIS
[0 JUCHMILTUHE U TPeOOBAHUS K UX BBIIIOJIHEHUIO pa3MeIleHbl B 2JIEKTPOHHOI HH(OpMAaIIMOHHO-
obpazoBatenbHoii cpeae CIIOI TU(TY) na caiite: https://media.technolog.edu.ru

6. @oHI OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS NIPOMEKYTOUHON aTTecTAluu

[TpomMexyTodHas aTTecTanus MO JAUCHUIUITMHE MPOBOAUTCS B (DOpPME 3aIIUTHI KypCOBOTO
MPOEKTA U YK3aMEHA.

DK3aMeH MpeayCMaTpUBAIOT BHIOOPOUYHYIO IPOBEPKY OCBOCHHUS MPETYyCMOTPEHHBIX die-
MEHTOB KOMIETEHITUN 1 KOMIUIEKTYIOTCS TPEMs TEOPETHUESCKMMU BOIIpOcamMu (sl TPOBEPKH 3Ha-
Huii). [Ipu coade sk3aMeHa, CTYJIEHT MOJIy4aeT JIBa BOIIPOCA U3 MEPEYHs BOIIPOCOB, BPeMsi MOJI0-
TOBKHU CTYJIEHTa K YCTHOMY OTBETY - /10 45 MUH.

[IpuMep BapuaHTa BOIIPOCOB Ha 3K3AMEHE:

Bapuant Ne 1
1. Apxurekrypa PCVY. Ilonsitue u tunsl pabouux craniuii. [lonstue nokaapHOU
BBIYUCIUTENBHON ceTu. HazHaueHue u o06nactu npUMEHEHUs.
2. Haznauenue, ocHoBHBIE QyHKIMHU U cTpyKTypa SCADA — cucrem.

DOoHJT OIIEHOYHBIX CPEJICTB 10 AUCIHUIUIMHE npeacTanicH B [Ipmioxenun Ne 1.

7. llepevyeHb y4eOHBIX U3IAHUH, HE00XOAMMBIX /IJISl 0CBOEHHUS THCHHUILIMHBI

a) neyaTHbIC U3TaHUA .

1. Xapaszos, B.I. VIHTerpupOBaHHBIE CHCTEMBI YIIPABICHHS TEXHOJOTHYECKMMH IPOLIEC-
camu: ydeOHoe mocobue misi By30B / B.I'. Xapaszos. — Canxkr-IlerepOypr: IIpodeccus,
2013. - 592 c.- ISBN 978-5-904757-56-4.

2. ABToMaTu3alus IpoleccoB HedrenepepaboTku: ydebHoe mocobue / A.Jl. Epmonenko,
O.H. Kamn, H.B. Jlucuupmn [u gp.] ; mox obmei penakiueit B.I'. XapasoBa. — CaHkT-
[TerepOypr: [Ipodeccus, 2012. - 304 c. - ISBN 978-5-904757-35-9.

3. Cxupraanse, A.I'. UHTerpupoBaHHbIE CUCTEMBI IPOEKTHPOBAHHS U YIPABJICHHS : yaeOHOE
nocobue ans By3oB / A.I'. Cxuptinanze, T.5. Jlazapesa, FO.®. MaprembsinoB. — Mocksa:
Axagemus, 2010. — 347 c. - ISBN 9785769564574,

4. Tonosumn, IO. A. Unpopmanronnsie ceTu: yaeOHuK 1715 By30B / FO.A. Tonosun, A.A. Cy-
koHmnkoB, C.A. fkoBueB. - Mocksa: Akanemus, 2011. - 376 ¢. — ISBN 978-5-7695-
6459-8.

5. TlpoekTHas KOMIIOHOBKA anNaparypbl MPOrPaMMHO-TEXHHYECKUX KOMIUIEKCOB : METO/IH-
yeckue ykazanus / JILA. Pycunos, H.A. Csaraes, B.I'. Xapa3os [u ap.]; MunuctepcTBo 00-
pasoBanus U Hayku Poccuiickoit @enepaunu, Cankr-IleTrepOyprekuii rocyaapcTBeHHBIH
TEXHOJOTUYECKUIM MHCTUTYT (TeXHUUYecKul yHuBepcurer), Kadenpa aBromaruszanuu mpo-
[[ECCOB XUMHUUECKON mpombIluieHHOCTH. — CankT-IletepOypr: [6.1.], 2008. — 33 c.

0) 3JIEKTPOHHBIE YUYeOHbIC U31aAHUS

1. TaBpunos, A. H. Cpeacrsa U cUCTEMBI YIIPABJIEHHsT TEXHOJOTMYECKUMH TPOLECCAMH
yuebHoe nocobue / A. H. T'aBpuios, 0. B. [TsatakoB. — 3-e u3n., crep. — Canxt-Iletep-
oypr : Jlawp, 2019. — 376 c. — ISBN 978-5-8114-4584-4. — TexkcT : 3JIEKTPOHHBIH //
Jlans : anekTpoHHO-OMOmMoTeunas cucrema. — URL: https://e.lanbook.com/book/122190
(mata oopamienns: 05.06.2021). — PeskuM g0CTyIa: MO MOAMUCKE.
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8. Ilepeyenn pecypcoB HH(POPMALIMOHHO-TEJIEKOMMYHHKAMOHHOI ceTH «AHTEp-
HET», HEOOXOAUMBIX UIsA OCBOCHHS M CIHMIIIMHBI.
y4eOnbIit miaH, PIT/] u yueOHO-MeTommueckue marepuanst: http://media.tech-

nolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DIEKTPOHHBIN YUTAIBHBIN 3a1 — bubnmuoTex» https://bookonlime.ru ;
«Jlans (ITpodeccus)» https://e.lanbook.com/books/.

9. MeToauyeckue yKkazaHus JUisl 00y4almMXcs N0 OCBOEHUIO AU CHMIIUHBI.

Bce Buabl 3ansaTuil no gucuuiuiiHe «VHTErpupoBaHHBIE CUCTEMBI IIPOEKTUPOBAHMS U
yIpaBJICHUS] aBTOMATU3MPOBAHHBIX M ABTOMATHUYECKUX MPOU3BOJICTBY» MPOBOJATCS B COOTBET-
ctBuHM ¢ TpeboBanusamu cienyromux CTII:

CTII CII6I'TH 040-02. KC YKIB. Bunbl yaeoHbIx 3ansaTuii. Jlekmus. O0mue TpeboBa-
HUS;

CTO CIIoI'TU 018-2014. KC YK/IB. Bunb! yue6HbIX 3anstuil. CeMUHaphl U MIpaKkTHie-
ckue 3aHiaTusa. OOume TpeGoBaHus K OpraHu3aluu 1 POBEICHUIO;

CTO CII6I'TH 020-2011. KC YK/IB. Buzasl yueOnbix 3ansatuii. JlabopaTopHbie 3aHATHS.
OO6ume TpeGoBaHUs K OpraHU3alMy U POBEICHHUIO;

CTII CII6I'TH 048-2009. KC YK/IB. Buas! yueOnbIx 3ansaTuil. CaMmocToATEIbHAS [IJIaHU-
pyemast pabota cTyaeHToB. O61uue TpeOGoBaHUs K OpraHU3alMy U POBEICHHUIO;

CTO CIIGI'TU(TY) 044-2012. KC YK/IB. Buasr yueOubix 3anstuii. KypcoBoi mpoekT.
KypcoBas padora. O6miue TpedoBanus.

[ImanupoBaHue BpeMeHH, HEOOXOOMMOTO Ha W3yYeHHE NAaHHOW JUCHUIUIMHBI, JIydlle
BCET0 OCYILIECTBIATh Ha BECh CEMECTP, IPEAYCMATPHUBAst IPU 3TOM PEryJIIpHOE HOBTOPEHHUE MPOM-
JIEHHOT'0 MaTepuasa.

OCHOBHBIMH YCIIOBUSIMHM TIPAaBUIJIBHOM OpraHM3aluu y4eOHOro Iporuecca /Ui CTYACHTOB
SIBIISICTCS:

IUTAHOBOCTh B OpraHU3aluyu y4eOHOH paboThl;

CepbE3HOE OTHOIIEHNE K U3YUYEHUIO MaTepHaa;

MIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHSTHS CTYIEHT TOJDKEH NPUXOJUTh, IMEsl 3HAHUS 110 YK€ U3ydeHHOMY MaTepHaiy.

10. Iepeyenb nHGOPMANMOHHBIX TEXHOJIOTHIi, HCIOJIb3YEeMbIX NPH OCYIIECTBJIEHHHT
00pa30BaTeIbHOTO MPOIECcca MO THCIUTIIHHE.

10.1. MudopManoHHbIE TEXHOJIOTHH.

B yueOHOM mporiecce o JaHHOM TUCHUTIIIMHE MPETyCMOTPEHO UCTIOIb30BaHe HH(POopMa-
LIMOHHBIX TEXHOJIOTHMA:

YTEHHE JICKIUN C UCIIOJIb30BAHUEM CIIalI-IPE3EHTALINN;

B3auMojieiicTBre ¢ oOydaronumucs nocpeacrsom SMOC.

10.2. ITlporpammHoe obecnieueHue.

- Microsoft Office Std, Akagemudeckas TuIeH3uUs, CyOoIuIeH3noHHbIH JoroBop Ne02(03)15
ot 20.01.2015, ¢ 20.01.2015 6eccpouno;

- PTC Mathcad (I'K Ne19 ot 13.10.08 r. Ha mpeaocTaBiieHne akaJaeMHUYECKOMN JTUIICH3UH Ha
MathCAD University Department Perpetual-200 Floating);

- ACKOH Kowmmac 3D LT V12 AxageMudeckas JTAIICH3MUS.

10.3. ba3bl 1aHHBIX U HHGOPMANIMOHHBbIE CTIPABOYHBIE CHCTEMBI.
http://prometeus.nse.ru — 6aza I'TTHTE CO PAH.
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http://borovic.ru - 6a3a narenros Poccun.

http://1.fips.ru/wps/portal/Register - dexepanbHblii HHCTUTYT MPOMBIIIICHHOW COOCTBEH-
HOCTH

http://gost-load.ru- 6a3za 'OCTog.

http://worlddofaut.ru/index.php - 6aza 'OCTos.

http://elibrary.ru — Poccuiickast HOMCKOBast CHCTEMA HAYYHBIX TYOIHKAIHIA.

11. MaTepuajibHO-TEXHUYECKOE 00ecreueHue 0CBOCHH Sl TUCIUIJIMHBI B X0/1€ peaJin-
3alMi 00pa30BaTeJIbHOM MPOrpaMMBbl.

1. Jlns mpoBeneHHs 3aHATHI B MHTEPaKTUBHON Gopme: Kadeapa aBTOMATH3aLUHU POLIECCOB
XUMHUYECKON MTpOMBIIUICHHOCTH, ayautopus Ne8. 190013, r. Cankr-IlerepOypr, MockoB-
CKHU TPOCTIEKT, a. 24-26/49, nut. E. OcHamienne: cnenuanuzupoBannas medens (18 mo-
CaJIOYHBIX MECT), 10CKa, IEMOHCTPAIIMOHHBIN SKpaH, MPOEKTOP, KOMIIBIOTEP.

2. Jlns mpoBenieHHe J1a00paTOPHBIX 3aHATHIA:

- kadeapa aBTOMaTH3AIUU [TPOLIECCOB XMMHUUYECKOI TPOMBIIIJICHHOCTH, JJA00paTOpHs ayau-
topust Nel6 190013, r. Canxr-IlerepOypr, MockoBckuii mpocnekt, a. 24-26/49, nur. E.
OcHalenue: crenuanu3upoBaHHas MeOenb, T0cKa, cTeH ] 14 cTeHnoB ¢ (U3NYEeCKUMHU
TEXHOJIOTUYECKUMH OOBEKTaMH, OCHAIIEHHBIC TEXHUICCKUMHU CPEICTBAMU aBTOMATH3a-
IIMHM U IPOrpaMMHUpyeMbIMU KoHTposutepamu Siemens S7-300, Trei, OBEH -150, MIC-
2000, TPM151-06, OBEH I1JIK110, nanens cencopnast CI1310.

- kadeapa aBTOMATH3AIUH IPOIECCOB XUMUYECKOW MPOMBIIIIEHHOCTH, TIOMEIIEHHUE IJIs ca-
MOCTOATENBbHON paboThl, Jabopartopus ayauropus Nel8 190013, r. Canxt-IlerepOypr,
MocKOBCKHUH MPOCHEKT, 1. 24-26/49, nmut. E. OcHanienue: cnenuain3upoBaHHas MeOerb
(24 mocamovHBIX MecTa), TOCKa, 12 KOMITBIOTEPOB, CETEBOE 000PYyI0BaHHE, TOCKa, 8§ TTOp-
tatuBHBIX cTeHga SDK-1.1, mopratuBHbBIi cTeHn ¢ konTpoiuiepoM Mitsubishi Elektric
FP2, koutposep Unitronics M90-R1, ITJIKVersaMaxMicro.

3. Jlns camocTosTensHOM paboThl CTYIEHTOB U 3aHATUN IO KYPCOBOMY MPOECKTHPOBAHUIO:
Kaeapa aBTOMaTH3AIMH POLIECCOB XUMHUECKON MMPOMBIIIUIEHHOCTH, JIAO0paTOpHs ayTu-
topus Ne7 190013, r. Cankr-IlerepOypr, MockoBCKuii mpocnekT, a. 24-26/49, nur. E.
OcHarenue: crenuanu3upoBanHas Meoens (16 mocagouHbIX MecTa), 10CKa, 8§ KOMITBIOTE-
pOB, ceTeBoe 000pyI0BAHHUE.

12. Oco0eHHOCTH OCBOEHUS JUCHHMILUINHBI HHBAJINAAMHU U JIMIAMH C OTPAHUYEH-
HBIMH BO3MOKHOCTSMH 310POBbSI.

Jlj11 UHBANUAOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU yu€OHBIE ITPOLIECC OCYIIECTB-
asiercst B cooTBeTcTBUU ¢ [lonoskeHneM 06 opraHu3anuu yueOHOro nporecca A o0yuyeHHs UH-

BaJIMJIOB U JIMI] C OFPaHUYEHHBIMU BO3MOXHOCTAMHU 3710poBbsi CIIOI TU(TY), yTBepKaeHHBIM
pexropom 28.08.2014.
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IIpunoxenne Ne 1
K paboyeii mporpaMmme JUCHUTLTAHB

DoH/1 OLIECHOYHBIX CPEACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o
aucuuiuinae « MHTerpupoBaHHbIe CHCTEMBI IPOEKTHPOBAHUS U YIIPABJIeHHUS aBTOMATU3H-
POBAHHBIX M ABTOMATHYECKUX MPOU3BOICTB»

1. TlepeyeHb KOMNETEeHUHUH 1 3TANOB UX (opMHUPOBAHMSI.

Nuanexc xkoMm-

Conepxxanue Ortan GopMUPOBAHUS
METEHLUN Acp (bopmup

Crnoco0eH opraHu30BbIBaTH pabOTy MO COBEPIICHCTBOBA-
HUIO, MOJICPHU3AIMHA U YHU(DHUKALIUN BBITYCKAEMbIX H3J1e-
JIMU U UX 2JIEMEHTOB

OIIK-3 IIPOMEKYTOYHBIN

Crnioco0GeH npoBOAMUTD aHATIN3 00BEKTA YIIPABIICHUS U BHIOU-
MK-2 paTb apXUTEKTYpy TMOKOM MPOU3BOACTBEHHON CHCTEMBI HA |  IPOMEXYTOUHBIH
YPOBHE MHTETPUPOBAHHON CUCTEMBI YIIPABJICHUS C IIPUME-
HEHHEM IU(PPOBBIX TEXHOJIOTHH.
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2. Iloka3aTesiM M KPUTEPUHU OLIEHMBAHUA KOMIETeHIMIi HA Pa3JIMYHBIX 3Tanax UX (POPMHPOBAHNS, IIKAJIA OLEHUBAHUS

Ko n HaumeHoBanue

YpoBHU c(HhOPMUPOBAHHOCTH

HHIMKATOPA IOCTIKE [Tokazarenu chopMupoBaHHO- Kpurepuit (onucanue BBIPAXEHHOCTH JIECKPUIITOPOB)
p CTH (JECKPUIITOPHI) OIICHUBAHMS | «YyJIOBJIETBOPUTEIBHO) «XOpOILIO» «OTJIMYHO»
HUS KOMIIETCHIINHU . . o
(TTOpOTOBHIii) (cpemumuit) (BBICOKHIA)
OIIK-3.1 Hcnons3yer coBpeMeHHyo HO- | [IpaBunbHbIe [Tepeuncnser  coBpe- | Criocoben knaccudunm- | Jlaet pa3BepHYTHIH I1e-
Hcnone3yeT 3HAaHMS | MEHKJIATypy POCCHICKHX ¥ 3a- | OTBETHI HA BO- | MCHHBIE bupmbI-TIO- | POBATh TEXHHYECKOE | peYeHb HEOOXOMMBIX
0 TIPOCKTHPOBAHUIO | pyOesKHBIX (PUPM 110 paspa- npockl Ne 3-6, | CTaBIIMKOB  TexHHU4e- | oOecreyeHrue Ui pas3pa- | TEXHUYECKUX CPEJICTB

UHTETPUPOBAHHBIX CH-
CTEM YIIPABIICHHUS IIPU

pa3paboTke  THOKHX
MIPOU3BOJICTBEHHBIX
CHCTEM

6oTKe nporpamMmuo-anmapar- | 24-26,28-30 k | ckux cpezcTa aBroMa- | OOTKM PaclpelesCHHBIX | aBTOMATH3AIlHH, BbIJC-
HBIX CPEJICTB CHCTEM aBToMa- | YK3aMEHy TU3alMK  JIJIs  pa3pa- | CHCTEM YIPAaBICHHS U | JIACT TPYIIBI PUPM T10-
trsatm (3H-1) OOTKH pacrpee€HHbIX | yKa3aTh (QUpMBI, BBINYC- | CTABIIMKOB obopyoBa-
CHCTEM YIPaBICHHS KalolIMe  KOHKPETHBIN | HUS M MOXKET JIaTh
KJ1acc 000pyI0BaHUS CPaBHHUTEIBHBINA aHAIH3
000pyI0BaHUs Pa3HBIX
bupm.
JlemoncTpupyeT ymeHnue mpo- | [IpaBunbabie | O0bsicHsieT — pasHuny | [lepeuncnser ¢yHkmo- | 'paMoTHO moaOupaet
€KTUPOBATH MHOTOYPOBHEBBIE | OTBETHI HA BO- | MEKJIY  IPOMBIIIIEH- | HAIbHBIE BO3MOKHOCTH | KOHTPOJUIEPHI, paboune
CHCTeMBI aBTOMAaTH3aIlUK; OCY- | TPOCHI Ne 1,2, | HBIM  KOHTPOJIIEPOM, | KOHTPOJIEpoB, pabouux | crauuu, SCADA-
IECTBIISTh FPaMOTHBIHA BeIGop | (-15, K 9Kk3a- | paboueii crarueit, | craiuii, SCADA-cHucTeM | CUCTEMBI JIUTS pean3a-
KOHTpoI1epoB, SCADA-cH- meny, 3amuta | SCADA-cucTeMoi. B CTPYKTYpE pacmpele- | MM KOHTYPHBIX 3a1a4
cTem i z1p. Kommonentos ACY | KYPCOBOTO JICHHBIX CHCTEM YNpaBJie- | POCKTHPOBAHNS pac-
TI (Y-1). MPOEKTa HUSL. peIeIEHHBIX CUCTEM
Bnaneer HaBbikamu mnpoekTH- | [IpaBunbHble | iMeer HaBbIKM paspa- | JleMOHCTpHpyeT HaBbIKHM | MIMeeT HaBBIKHM pa3pa-

POBaHHS PacIpE/ICICHHBIX CH-
CTeM aBTOMAaTH3allUUd C WC-
MOJIb30BAaHMEM COBPEMEHHBIX
TexHuueckux cpeacts (H-1).

OTBCTHI HaA BO-
mpocel Ne 27,
16-23 « ’K3a-
MEHy, 3alluTa
KYpPCOBOTO
MPOEKTa

OOTKM  CHENUATBLHOTO
IporpaMMHOro odecre-
YSHUS TIPH MCIIOJTh30Ba-
HUU OJHOTO W3 CTaH-
JAPTHBIX SI3BIKOB TIPO-
rpaMMUPOBAHUST  KOH-
Tposepa u popmMupo-
BaHUs IPOMBIIIJICHHOTO
CeTH.

HCIIOIB30BAHMS  PA3JINY-
HBIX S3BIKOB IIPOrPAMMHU-
pOBaHUA, OTJIAAKH IPO-
rpaMM U OpraHHU3aluu
B3aUMOCBS3HU IIPH MPOEK-
TUPOBAaHUU  TOIIOJIOTUU
MPOMBIIIIIEHHOM CETH.

OOTKH, OTIAJKH U COB-
MEIICHUS TPOrPaMM-
HOTO 00ecTIeueHus IS
pElIeHUs Pa3IMYHbIX
3aJ1a4 NP TPOCKTUPO-
BaHUU pacIipeieICHHON
CUCTEMBI yIIPaBJICHHS.
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KOI[ 1 HAUMCHOBAHHC

YpoBHU c(hOopMUPOBAHHOCTH

HHJMKATOPA JIOCTHIKE- [Tokazarenu cpopmupoBaHHO- Kpurepuit (onucaHue BHIPAXKEHHOCTH JIECKPUITOPOB)

N — CTH (I€CKPUMTOPHI) OIICHUBAHUS «y,IIOBHeTBOpI/ITevJIbHO» «xopomcz» «OTHI/I‘-IH(j»

(TTOpOTOBHIii) (cpemmmuit) (BBICOKHIA)

K-2.1 JemoHcTpupyeT npuHuunel 1 | [IpaBuiibHbIE [Toka3biBaeT 3HaHus | JemoncTpupyer croco0- | JeMoHcTpupyeT cro-
3HaAeT OCHOBBI BHEJPE- | METOJIbI IOCTPOECHUS COBpE- OTBETHI HAa BO- | HEPAPXHUECKOM CTPYK- | HOCTH  (OPMHPOBAHUS | COOHOCTH pPa3pabOTKH
HUS ~ MHTETPUPOBAH- | MCHHBIX PACIPENEICHHBIX CH- | IPOCHI No | typet ACY, mnepeunc- | CTpYKTYpbl HUEpapxuye- | HEPapXUUECKON CTPYK-
HOM CTPYKTYphl CH- | CTEM KOHTPOIS M YNIPaBICHHUS 31,32, 36, 38- | nser (bYHKI_[fII/I otnenb- | ckoir  cTpykTypel  ACY | Typel ACY, BBIOOD I1€-
crembl  ynpassierus | TEXHOTOTHUCCKUMH NIpOIIEC- 46 K dK3aMeHY, | HbIX YPOBHEH JUISL pealu3allid TEXHU- | JIECOOOpa3HOro Ie-

NPU TPOCKTUPOBAHUH
U (ppoBHIX
yIIpaBJICHUS TIPEIIPHU-
STUEM, BKIIOYAIOIIETO

CHCTCMbI

[MOTEHIUAIBLHO OIac-
HbIE€ OOBEKTHI.

camu (3H-2);

3ammTa Kypco-
BOT'0 NIPOEKTA

YEeCKOro 3aJIaHusl Ha pas-
pabotky ACY

peuHst QYHKIMN Kax-
JIOTO YPOBHS U TE€XHHU-
YecKyro 0a3y /s pea-
JU3aIuu

Hcnone3yer MeTonsl M cpen-
CTBa KOHTPOJISI 6€30M1aCHOCTH U
MPOTUBOABAPUMHON  3aIUTHI
Ha TMPOWM3BOJICTBE TNPH TPOCK-
TUPOBAHUH WHTETPUPOBAHHBIX
cucteM ympasienus (V-2).

IIpaBunbHBIE

OTBETHI Ha BO-
npocel Ne 33-
37 K 5K3aMeHy

[epeuncnsier crocoOb!
obecrieueHust  Tpedye-
MOTro ypoBHsI Oe3omac-
HOCTH TIPU TPOSKTHUPO-
BaHnuu ACY

[IpuBonuT KIaccuduka-
IO CIIOCOOOB M TOJXO-
0B K peanuzanun ACY
MOTCHIIUATHHO orac-
HBIMHU MPOIIECCa U TOTOB K
BbIOOPY  TEXHHUYECKOTO
obecrieuenuss u (Hopmu-
pOBaHMS CTPYKTYPBI
ACY c yuyeroMm 3TuX Tpe-
OoBaHMI.

dopmupyeT CTPYKTYPY
pactpenenénno ACY

C YY€TOM OTpaHUYEHH,
HakKJIaAbIBaCMBIMH Ka-
TErPOPUHNHOCTBIO MTPO-
11ecca, OCYLIECTBIAET
BBIOOpP TEXHUUYECKUX
CpEJICTB ONPENEIEH-
HOTI'O KJacca ¥ OpraHu-
3y€eT CUCTEMY CETEBOTO
B3aMMOJICHCTBUS.
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3. TunoBble KOHTPOJILHBIE 3aJaHNS 1JIsl IPOBEIEHUS TPOMEKYTOYHOM aTTeCTAIUI
a) Bonipoce! /151 OleHKH 3HAHU, YMEHUI U HABBIKOB, CGOPMUPOBAHHBIX Y CTY/IEHTA

mo komnerennuu OIIK-3:

1.
2.

3.

10.
11.

12.
13.
14.
15.

16.

17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

[uner pacimmpenus: ISA, PCI, Industrial PCI, Compact PCI, PC 104, Micro PC.

Bunst o6ecrieuenunit PACY TII. Uadopmannonnoe odecnieduenne PACY TII. Anroputmer
nH(pOPMAITMOHHOTO OOeCIIeYCHUSI.

[ToHsTHE WMHTETPUPOBAHHOW CHUCTEMBbI ympamieHuss Ha mnpumepe Pl System ¢upmer
OSISoft. CucreMbl IpOEKTHPOBAHUS CHCTEM yIipaBiieHus. OYHKIUU U 00JaCTH IIPUMEHE-
Hus UCY u npoekTupoBaHusl.

PACY TII MCKVY-2M AO "HUmnynsc". CTpyKTypa, COCTaB, TEXHUYECKUE XapAKTEPH-
CTHKH.

PACY TII TEXHOKOHT T'K "TEKOH". Ctpykrypa, cOCTaB, TEXHUYECKHE XapaKTEPH-
CTHKH.

PACY TII Experion PKS ¢. Honeywell. Ctpykrypa, cocraB, TeXHUYECKHE XapaKTepH-
CTHKH.

[Tporpammupyemsie orudeckue koutposuiepsl (IJIK). Knaccudukanus, oTmuauTenbHbe
0COOEHHOCTH, MeTo/aMKa BblOOpa koHTposuiepoB. Komnonentsl [1JIK (mpoueccophsle,
KOMMYHHKAI[MOHHBIE, CTIelIhaIbHble MOAYIIH, MOJYJIH BBOJAa-BhIBOJA U 1p.). TeXHUUYECKUE
XapaKTEPUCTHKH.

PC-coBmecTruMble KOHTpOsUiepbl. OTIU4UTEIbHBIE OCOOCHHOCTH, JOCTOMHCTBA U HEJO-
cratku. [Tpumepst PC-based kouTposuiepos. O0nacTi NpUMEHEHHSI.

CraHumu pacnpeeeHHOro BBoJa-BbiBo1a. CTPYKTypa, OTIMYUTENIbHbIE 0COOEHHOCTH.
Haznauenue, ocHoBHbIe QyHKIMHN 1 cTpykTypa SCADA — cucrem.

Cepsep OPC, kak craHaapT B3auMOJCHCTBUS U MHTErpalluy IPOrPAMMHBIX KOMIIOHEHTOB
SCADA-cucrem.

SCADA — cuctema InTouch ¢. Wonderware. CTpykTypa, OCHOBHBIE XapaKTEPHCTHKH.
SCADA — cuctema iFIX ¢. Intellution. Ctpykrypa, OCHOBHBIE XapaKTEPUCTUKH.

SCADA — cucrema Trace Mode ¢. AdAstra Research Group Ltd. Ctpykrypa, OCHOBHBIE
XapaKTEPUCTHKH.

SCADA - cucrema SIMATIC WInCC ¢. Siemens. CTpykTypa, OCHOBHbIC XapaKTepH-
CTHKH.

SA3zpiku nporpammupoBanus [1JIK no cranpapty IEC 61131-3. O0beKThI ajipecaliiu s3bl-
KOB mporpamMmMmupoBanus. dopmatsl agpecani BXoIHOTo/BeixoaHoro curHana I[1JIK u
BHYTPEHHEH NepeMeHHOM.

baza nanneix 1 CYB/l. Moznenu 6a3 nannbix. KinneHT-cepBepHas apXuTekTypa JOCTyIa K
JTAHHBIM.

CTpyKTypHpOBaHHBIH s13bIK 3anipocoB SQL. YmpasineHnue TpaH3aKusiMA

Mogenb B3aumoaeicTBus OTKphIThIX cucteM (BOC) nnu mozens 1ISO/OSI.

Tomnonorust MpOMBIIIJIEHHBIX ceTel (IMHa, 3B€3/1a, KOJBIIO H JIp.).

MeTobl Opranu3anuy JOCTYIA K JTMHUAM CBSI3U (JeLeHTPaI30BaHHbIN, IEHTPAJIN30BaH-
HBIN U CITy9aiflHBIA JTOCTYIIBI).

dusnueckas peanuzanus kaHanos cBa3u (BII, KK, BOK). Texnuueckne XxapakTepuCTUKU
KaHAJIOB CBSI3H.

[TocnenoBarensHble HHTEpdEch kaHanoB cBsi3u (RS-232, RS422/485, USB). Texuuue-
ckue xapakTtepuctuku. Ilapamnensasie uHTEpdeiice kaHamos ces3u (SCSI, IEEE 1284,
ISA, PCI). Texunueckue XxapakTepHUCTUKU.

[Mpomsbitnennsie cetr HkHero yposus (HART, ASI, Interbus, DeviceNet, Modbus).
TexHuueckue XxapakTepUCTHKHU, 00JIaCTH MPUMEHEHUS.

[TpomsiteHHbIe ceT KoHTposutepHoro yposus (BITBUS, Profibus-DP, -PA, -FMS, Con-
trolNet, ModbusPlus). Texnuueckre XapakTepuCTUKU, 00TACTH TPUMEHEHHS.
[TpomsiIieHHbIE ceTH KOHTposutepHoro yposus (BITBUS, Profibus-DP, -PA, -FMS, Con-
trolNet, ModbusPlus). Texnuueckre XapakTepuCTUKH, 00TACTH TPUMEHEHHS.
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27.

28.

29.

30.

[Mpombimiennas cetb Ethernet m Industrial Ethernet. Cranmapter cetn Ethernet, Fast
Ethernet, Gigabit Ethernet.

[Tpomeiniennsie cetu BepxHero ypoBas ArcNet, Token Ring. Xapakrepuctuku, npoTo-
KOJIbI, 00J1aCTH IPUMEHEHHUS.

YHuBepcaibHble MpoMbinuieHHbIe ceTH,- Foundation Fieldbus, CANBUS, World-FIP,
LonWorks.

CrangapThl 1 ipoTokoikl cetu Ethernet.

0) Bonnpoce! U151 OlleHKY 3HAHMI, YMEHHI1 M HABBIKOB, C()OPMHPOBAHHBIX y CTY/IEHTA

no komnerenuuu INK-2:

31.
32.
33.

34.

35.
36.

37.

38.

39.
40.

41.
42.
43.

44,

45.

46.

Crpykrypa coBpemernbix PACY TII. Hasnauenue, cocra, pynkuuu PACY TII. OcHos-
Hble xapaktepuctuku PACY TII: Hane:KHOCTh, TOUHOCTH, OBICTPOJEHCTBUE U JP.
Apxurekrypa PACY TII. Ilonarue u tunsl padounx cranuuid. Ilonstue nokanpHOM
Anroputmuueckoe obecrieuenue PACY TII. CpoiicTBa u 0OCOOCHHOCTH aJTOPUTMOB
ynpasieHusi. Pazpabotka anroputmMoB ynpasieHus. [locTaHoBka 3a1auu, OrpaHHYCHUS
npu pa3zpaboTke aropuTMoB. GOpPMBI MIPeICTaBICHUS AITOPUTMOB YIIPABICHHUS.
[Iporpammupyemsie sorudeckue koutposuiepsl (IVIK). Knaccudukanus, ornuuutenbHbie
0COOCHHOCTH, MeToauKa BbIOOpa koHTposuiepoB. Kommnonents I1JIK (mpoueccopHsie,
KOMMYHHUKAIMOHHBIE, CTIeLUaIbHbIe MOAYJIH, MOJYJIM BBOJAa-BbIBOJA U Jp.). TexHUUeCKue
XapaKTePUCTHUKHU.

Opranuzanus B3aumoseiicteus SCADA-cuctem ¢ HikHUM ypoBHeM PACY TIL
OcHoBHbIEe TpeOOBaHUs, MPEABABISAEMbIE K MPOMBIIUICHHON ceTH. [Ipumepsl mpombiii-
JICHHBIX ceTel Bcex ypoBHen uepapxuu PACY TII.

becnipoBoanbie kaHaubl cBs3u (paguokanan, MK-kanan, GSM-kanan). TexHudeckue xa-
PaKTEPUCTUKH.

ERP- cucrembl. Ha3znauenue, ctpykrypa u ¢pynkuuu ERP-cucrem. [Tpumepst ERP- cu-
CTEM.

CPM-cuctemsl. Haznauenue, crpykrypa u pynkuuu CPM-cuctem.

MES-cuctemsl. Ha3znauenue, crpykrypa u ¢ynkuuu MES-cucrem. [Ipumep MES- cu-
CTEM.

EAM- cucrembl. Ha3znauenue, crpykrypa u pynkunu EAM-cucrem.

LIMS- cucremsl. Haznauenue, crpykrypa u pyakiuu LIMS-cucrem.

Cepsep 6a3sl maHHBIX peanbHOro Bpemenu. IndustrialSQL Server, Industrial Application
Server- HazHaueHue, PyHKIMH, JOCTOMHCTBA.

ArnmnaparHas peanusalus cepBepoB (cepBepbl padouux IrpyIi, Hopa3aeseHus], Npeanpu-
sTHs, KopriopatuBHblid 1 Web- cepBepbi). OcHOBHBIE TpeOOBaHMs, IPEIbSIBISIEMBIC K Cep-
BEpaM.

Oco0eHHOCTH KOMIIOHOBKH IIMTOB YIPABJICHUS U pasMeleHHE B HUX CPEICTB BBIYMCIIH-
TEJIbHOW TEXHUKHU

CocraB pabouero npoekra Mo aBTOMaTH3AIMK MPOLECCOB XUMUYECKOI MPOMBIIUIEHHO-
CTH,

[Ipu cmaue sk3amMeHa, CTYJIEHT MOJIy4YaeT TPU BOMPOCa U3 TIEPEUHs, PUBEICHHOTO BHIIIIE.
Bpemst noaAroToBKM CTyJIEHTa K YCTHOMY OTBETY Ha BOMPOCHI - 10 45 MUH

4.

Tembl KypCOBBIX IPOEKTOB.
KypcoBoii mpoekT npeaHa3HaueH I 3aKpeIUICHNs 3HAaHUM U YMEHUH, MOJYyYEHHBIX IIPU

HN3YUCHUU y‘IC6HOI>i JUCIHUITIIINHBI «HHTCPpHpOBaHHLIC CHUCTCMBbI IPOCKTUPOBAHUA U YIIPABJICHUA
ABTOMATHU3WPOBAHHBIX U aBTOMATHYCCKUX ITPOU3BOACTB.

33[[8.‘-16171 KYpCOBOI'O IIPOCKTA ABJIACTCSA pa3pa60T1<a I/IH(I)OpMaI_[I/IOHHBIX CXCM IIPOHICCCOB;

oTpeieJieHNe KaHaJoB BBOAA-BhIBO/Ia M BRIOOP cooTBeTcTBYHomIero [TJIK mam mpomelimieHHOTO
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kommbioTepa; Beioop SCADA-cucTeMsl U pa3paboTKa MPOrpaMMHOTO oOecrieueH s AUCIeTdep-
CKUX CTaHIM{; OPTaHM3aIUs CBA3M C BEPXHUM YPOBHEM HMEPApXHH IO ONPECICHHOMY HHTEp-

deiicy.

1.

10.

Tembl KypcOBOTO MPOEKTa:

VYnpasienue npoueccom neperonku Hedgtu Ha yctanoBke AT (kononna K-1): nuadopmaron-
Hasl cxema Ipolecca; BEIOOp U KOMIIOHOBKAa KOHTPOJUIEPA; pacyeT OJI0Ka MUTAaHUs KOHTPOJI-
aepa;

VYrpasienue nporeccoM neperonku HedTu Ha ycraHoBke AT (xomonubl K-2-K4): BeIOOD
SCADA-cuctemsl u pa3paboTka oneparopckoro uaTepdeiica.

VYmpasienue nporeccom KatanuTuaeckoro pudopmunra (neds 11 u peakropsr P1...P3): pa3-
paboTka HHPOPMALIMOHHOM CXEMBI ITpOIiecca M pacyeT KaHAJIOB BBOA-BBIBOIa MH(OpMAIHH;
YrpapieHue mpoueccoM KaTaluTU4YeCKoro pudopmuHra. Beibop M KOMIIOHOBKa KOHTPOJI-
Jepa; pacueT Oyioka nutaHus KoHTposuiepa; Beioop SCADA-cuctemsl u pa3paboTka omnepa-
TOpCKOro uHTepdeiica.

YnpasieHue nporeccoM KaTaInTHIecKoro Kpekunra (peaktop P1): pazpabotka cTpykTypHO
CXEMBI CUCTEMBI YIPABIICHHS C HCIIOJIb30BaHUEM MpoMbInnieHHOTro koMibiotepa MIC 3000;
VYnpasieHne mporeccoM KaTaTuTHYECKOT0 KPEKHHTa: pa3paboTka HH)OPMAIIHOHHON CXEMBI
mpolecca U pacueT KaHaJoB BBOJAA-BbIBOJAA MH(OpMAIIMH; BEIOOp MOJyJeill BBOAA-BBIBOA,
KOMITOHOBKA MOJIyJIEii aHAIIOTOBOTO BBO/IA — BBIBOA; BEIOOp SCADA-cucTemMbl

Ynpasnenue npoueccoM rupoodrctku (konoHHs! K-1 u K-2): nundopmannonnas cxema mpo-
1ecca; BbIOOp U KOMIIOHOBKA KOHTPOJIIEpa; BEIOOP MpeoOpazoBaTesisi YaCTOThI U MPOEKTUPO-
BaHUE MPUHIUIUAIBHON CXEMBbI YIPaBIECHUS BO3AYIIHBIM TEINIOOOMEHHUKOM;

Yupasienue mporeccoM ruapooducTku Beioop SCADA-cucTeMbl U pa3padoTka oneparop-
ckoro uHTepgerica.

VYupasnenue npoueccom repmuueckoro kpekunra (rneuu I11 u I1-2, kononnst K-1 u K-2): pa3z-
paboTka nHGOPMAITMOHHON CXEMBI ITPoLIecca U pacueT KaHallOB BBO/Ia-BbIBOIA MH(OpMALINY;
BHIOOp M KOMITOHOBKA KOHTpOJIJIepa; pacyeT OJoka muTanusi KoHTpoiuiepa; Beioop SCADA-
CUCTEMBI U pa3paboTKa ormepaTopcKkoro uHrepgeiica.

VYnpasieHne nporueccoM TePMUIECKOT0 KPEKMHTa: pacdyeT OJI0Ka MUTaHUS KOHTPOJUIEPA; BbI-
60op SCADA-cucremsl 1 pazpaboTka orepaTopckoro uurepgeiica.

5. MeToauuecKkue MarTrepualjJbl IJIsA ONPEACJCHUS MPOUCAYP OLCHUBAHUA 3Hal—[l/ll71,

YMEHHI U HABBIKOB, XapaKTePHU3YIOLIHUX ITANbl GOPMHUPOBAHUA KOMIIETECHIIHI.

HpOMe}KYTO‘-IHafl arreécrauus 1mo JUCHUIIIIUHE IIPOBOJAUTCA B COOTBETCTBUU C TpC6OBaHI/I-

samu CTITI CTO CIIGI'TU(TY) 016-2015. KC YK/IB Ilopsinok npoBeeHNs 3a4€TOB U 9K3aMEHOB.

IIo AUCHUIITIMHE MPOMEKYTOYHAA aTTCCTAallud IIPOBOAUTCA B q)OpMC 3alIUThI KypCOBOT'O

npoekTa 1 sk3aMeHa. [llkana orieHnBaHUS HA HK3aMeHe OalIbHAs (COTIUYHOY, «XOPOILIO», «YI0-
BJIETBOPUTENILHOY, «HEYI0BJIETBOPUTEIILHOY).

19



