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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBLI B CTPYKType obpa3oBaTenibHOM NporpaMmmsbl

BasoBasi ObsnasartenbHas l:l JononHuTensHo

Bnok 1: aBnsieTcsl hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl

CdopmumpoBaTb kKomneTeHumMm oby4datowierocs B obnactu paspaboTkm M aKCnyataumMm COBPEMEHHbIX
WHTErPMPOBaHHBIX CUCTEM MPOEKTUPOBaHWA W ynpasneHus. Pa3BuTue ymeHuWs oueHumBaTb M BblOMpaThb
COOTBETCTBYWOLUME TUMbl KOHTPOMMEPOB Afs PELIeHNs KOHKPETHbIX 3ajay, KBanuduuupoBaHHO
MCMONb30BaTh BbIMUCIUTENbHBIE CPEACTBA ANS pPELUEHUA WHXEHEePHO-HayyHbiXx npobnem. W3yyeHue
CTPYKTYpPbl COBPEMEHHbLIX WMHTErPMPOBaHHbIX CMUCTEM aBTOMAaTM3auUM MPOEKTUPOBAHMSA W YNpaBIieHus
npoueccamu.

1.3. 3apgauu AMcuUNNUHBbI

o CdopmnpoBaTb HaBblkM MO PELUEHUIO0 NPaKTUYEeCKUX 3agjavy C WCMONb30BaHMEM COBPEMEHHbIX
WMHCTPYMEHTAarbHbIX CPEACTB NPOEKTUPOBaHWUS;

e MNPUMMEHSTb NMPUHLMMBI MHTErpaumMn npu paspaboTke CTPYKTYpbl, Bbibope (YHKLUMIA U TEXHUYECKOro
obecnevyeHuns cuctem;

® UN3Yy4UTb OCHOBbI MOCTPOEHMS WMHTErpuMpoBaHHbIX CUCTEM Ha 6Gase nporpaMmMupyembiX NOrMYecKmX
KOHTpOMNMepoB, MoAdynen ypaneHHoro cbopa AaHHbIX W yrnpaBneHus, NPOMbILMAEHHbIX KOMMbIOTEPOB U
pabounx CTaHUWA, CETEBOW apXWUTEKTYpPbl HWXHEro M BEpXHero ypoBHEW, MpOrpaMMHOro obecneyeHus
(SCADA-cuctem OCHOBHbIX (OUpM- NPOM3BOAWTENEN), @ TaKkke M3ydeHne COBPEMEHHbIX pacrnpegernieHHbIX
ACY TI1 B NpOMbILLNIEHHOCTH

e 3HaTb OCHOBblI MNPOEKTMPOBAHWS cCUCTeM ynpaBneHuss Ha 6ase coBpeMeHHbIx CAINP cuctem
aBToMaTusaumu.

1.4. Hepequb nrnaHNMpyembiX pe3ynbTtaTtoB Oﬁy‘-IEHMﬂ no gucuunninHe, COOTHeCeHHbIX C
nnaHnpyembiMu pe3yribTataMn OCBOeHUA 06pasoBaTean0|7| nporpamMmmbl

Kopn
OTan opmmpoBaHus
KOMMeTeHL MM dopmynupoBka KOMMNeTeHL MM
onkK- 3 CMOCOBOHOCTBIO K pa3paboTke  anropUTMUYECKUX U 3

NpOrpaMMHbIX peleHni B 0bnactM CUCTEMHOIO M
NpVKNagHoro  nNporpaMMUpPOBaHWs,  MaTteMaTU4ecKuXx,
VMHOPMALMOHHBIX U UMUTAUMOHHBIX MOAENEN, CO34aHUI0
MHAOPMALIMOHHBIX pecypcos rnobarnbHbIX ceTen,
obpasoBaTenbHOro KOHTEHTAa, NpuknagHblXx 6a3 OaHHbIX,
TECTOB W CPEACTB TeCTUpPOBaHWS CUCTEM U CPEeACTB Ha
COOTBETCTBME CTaHAapTaM U UCXOAHbIM TpeboBaHUAM

MnaHupyemMble pe3ynbTaTbl 06y4eHus

3HaThb:

1) meToAbl HACTPOWMKM M HaANaZKW yNpaBnsoLWwmX BbIYUCINTENBHBIX KOMMNEKCOB;

2) cucteMHoe 1 NpuknagHoe NporpamMmMmmpoBaHmMe, OCHOBbLI NPOrpamMMUpPOBaHNSE KOHTPOSNEPOB;

3) A3bIKM TEXHOSIOIMYECKOro NMporpaMmMmnpoBaHus.

YmeTb:

1) paspabartbiBaTb anropuTMMYeCcKne M NporpammMHble pelleHus B 06racT CUCTEMHOIO M MPUKITA4HOro
NpOrpaMMmMpOBaHUS, MaTemMaTUYECKNX, MHPOPMALMOHHBIX N UMUTaLMOHHbIX MOAENEN;

2) co3gaBaTb MHGOPMALMOHHbIE pecypchbl rnobanbHbIX ceTer, obpa3oBaTeNlbHOrO KOHTEHTA, NMPUKIaAHbIX
©a3 gaHHbIX, TECTOB M CPeaCcTB TECTUPOBAHUSA CUCTEM.

Bnapetb:

1) coBpeMeHHbIMW CcpeacTBaMu, MNPUMEHSEMbIMU  ONA  HACTPOMKM M Hanagky  yrnpasnsioLmx
BbIYUCIUTENBHBIX KOMMIEKCOB;

2) NpMHUMNamMmM CUCTEMHOIO Noaxoaa npu co34aHuMm U NPOEKTUPOBaHMM CUCTEM aBTOMaTM3auuu.

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO Ha4YaTo
chopMupoBaHue KOMNeTeHUMN, yKazaHHbIX B n.1.4:
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KomnbtoTepHoe mogenuposaHue (OlK-3);

MeTponorus, ctangapTtusaums n ceptudukaums (OMK-3);
MeTtoabl ontTumusauum (OlNK-3)
UHdopMaLmoHHo-nouckosble cuctemsl (ONMK-3);
OducHble TexHonorum (OlK-3);

AOMUHUCTpUpOBaHME MHopMaLUnoHHbIX cuctem (OlMK-3);

(OMNK-3);
MaTtemaTtnyeckune metToapl B Teopum maccoBoro obcnyxmnanus (OlNK-3).

YyebHas npakTuka (NpakTuka no Nony4yeHuo NepBrYHbIX NPOdECCMOHarNbHbIX YMEHUA N HaBbIKOB)

e [lpou3BoAcTBEHHas NpakTuka (MpaKkTuka no nosy4YeHuo NepBUYHbIX NPodeCCMOoHarbHbIX YMEHWIA 1

HaBblkoB) (OrK-3)

2. COOEPXAHUE OAUCLUNIINHDbI

HanmeHoBaHue 1 cogepxaHue
y4eBHbIX Moaynen, Tem n opm KOHTPOIS

O6bemM (4achl)

OYHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHue

Y4eGHbIN Mmogynb 1. BBegeHne B MHTErpUPOBaHHbIE CUCTEMbBI NMPOEKTUPOBAHMWS U yNpaBieHns

Tema 1. YTO Takoe WHTErpupoBaHHble CUCTEMbI W BAUSHWE UWHTErpaumm Ha
3appeKkTMBHOCTL NPOM3BOACTBA
BeepeHne. OCHOBHbIE NOHATUS UHTEMPUPOBAHHON CUCTEMbI NPOEKTUPOBAaHNS U
ynpasnenus (VUCIY). dyHkumm ©n  CTPYKTYpbl  WHTErpUPOBaHHbLIX  CUCTEM,
B3aMMOCBS3b  MPOLIECCOB  MPOEKTUPOBaAHWS, MOATOTOBKM  MPOM3BOACTBA U
ynpaBreHnsi NPOU3BOACTBOM.

12

Tema 2. MaTemaTtnyeckoe, MeTogmMyeckoe 1 opraHnsaunoHHoe obecnevexHmne NCITY

MaTemaTnyeckoe, MeTOOMYECKOE U OpraHM3aumMoHHoe  obecrneveHue
nporpaMmHoO-TEXHUYECKME CPeAcTBa AN MOCTPOEHUS MHTErpUPOBaHHLIX CUCTEM
NPOEKTUPOBaHUS 1 yNpaBeHns

13

Tema 3. Bugbl nuTerpaumm cuctem ynpasneHus

OCHOBHbIE MOHATUSA W MPUHLMMBI TOPU3OHTANBHOW 1 BEPTMKaNbHOW MHTErpaumm
cuctem ynpasrneHus. Buabl vHTerpaumm cuctem ynpasreHus,- opraHusaLuoHHas,
dyHKUMOHanNbHada, nHhopmaLlmMoHHas, NnporpaMmMmHas u TexHndeckas. MES-cuctemsl,
ERP- cucrembl UHTerpauna Ha ypoBHe ERP- u MES-cuctem.Nepapxus
pacnpefeneHHbix cuctem ynpasneHus (PCY). WHTerpupoBaHHble CUCTEMBI
NPOEKTUPOBaHMA W ynpaeneHus npoussoacteamum LIBIMT.

13

Tekywmn koHTponb 1 Konnokenym

2

NPOEKTNPOBaHNA N ynpaBlieHUA. |_|p0MbILIJJ'IeHHbIe CeTn.

Y4yeOHbIN mMoAayIib 2. npOFpaMMHO-TeXHI/I‘-IeCKI/Ie KOMMNJIEKCbl B CTPYKTYpPE UHTErpupoBaHHbIX CUCTEM

Tema 4. PacnpegeneHHble cucTembl ynpaBneHus

Ynpagngwwme BbluuMCnUTENbHble KoMMnekcbl (YBK) Ha nporpammupyembix
KOHTposnepax, Knaccudukauus YBK. [Mporpammupyemble noruyeckue
KOHTpOMnMepbl, MOHOBMOYHbIE KOHTPOMMEPbl U MNPOMBbILMEHHbIE KOMMbIOTEPHI.
O6Laa CTpykTypa KaHanoB BBOAA - BblBOJA aHANOroBblX W OUCKPETHbLIX CUrHaroB.
MogknioyeHne aHanoroBbiX U OUCKPETHbBIX AATYMKOB. Tunosble TpeboBaHus k YBK,
xapaktepuctukn YBK. O6bektHasa opueHTauus YBK. TpeboBaHuns k HAaOeXHOCTHbIM
XapakTepuctmkam W MeTodbl MX ynyduweHus. PesepBupoBaHve annapartypbl.
Mopnepxkka ceteBon apxuTekTypbl. YCO € NPOEKTHO-M3MEHSIEMbIM COCTaBOM
mogynen. OpraHusaumsi cBs3W C OObekToM. [lporpammupoBaHMe KOHTPOINEPOB.
A3bIKM TEXHOTOTMYECKOro NporpaMMmupoBanus no craHgapty IEC 61131,

12

Tema 5. OcobeHHocTn YBK, xapakTepucTunku, CTPYKTYpbI.

Tunel ©n  apxuTekTypa  MUKpPOMpoOLleCcCOpoB, ucnonb3dyembix B YBK
(yHuBepcaneHble, curHanbHble, OMK). Bugbl namatu (O3Y, M3Y, dnew-namaTb,
OUCKN MarHUTHble W anekTpoHHble, KOLU-namaTe). BHyTpuMalLnHHbIE UHTEpdENnChI
(TMNbI  CUCTEMHBIX LIKWH, uepapxusa LWuH, wuHel ISA, PCIl, gp. ctaHgapThbl).
BcnomoraTensHble un nepudepuinHble yctpornctea. OpraHusaumsa YCO (ycTpowncTtsa
cBA3n ¢ 0b6bekToMm). OCOBEHHOCTUM MNOAKMIOYEHUSA WCMOMHUTENbHBIX MEXaHU3MOB.
lMporpaMMupoBaHue KOHTPOMMEpPOB. A3blkM TEXHOMNOrMYECKOro MPOrpaMMmnpoBaHMs
no crangapty IEC 61131. MHdopmaumoHHbin obmeH B YBK, nHTepdencol B YBK.
Ceasb B cTaHgapTax RS232, RS485. dopmartbl MNOCHIIOK, CTEKM MPOTOKOSIOB
yrnpaBneHus

13
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6beM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

Tema 6. MNMpombiLLnNeHHbIE ceTu

MpombiwneHHble ceTu. TpeboBaHua Kk ceTam, Tononoruum, ocobeHHocTn. CeTb
Profibus. Buabl ceten Profibus, ypoBHU ynpaBneHus, opraHusauunsa 4ocTyna K LUuHe,
kaHanbl, Buabl Tenerpamm. Cetb CAN. Bugbl cetenn CAN, ypoBHWM ynpaBneHwus,
opraHusaumsi OOCTyna K LUKHe, KaHanbl, Buabl Tenerpamm. CpaBHUTENbHad
xapaktepuctnka cetei. CBsA3b KOHTponnepoB B cuctemy. CBsi3b C noKanbHbIMU
cetamu npegnpusatus. Cetb Industrial Ethernet.

13

Tekywmn koHTponb 2 Konnoksnym

YyebHbIn moaynb 3 SCADA cuctemsl

Tema 7. NMoHaTue SCADA cuctem

HasHaueHne n dyHkumm SCADA - cuctem. CTpykTypa U XapakKTepUCTUKK
SCADA -—cuctem. Crtpyktypa SCADA — nakeToB: CUCTEMDI BU3yanusauum
npouecca, BBOAa — BbiBOAA MEpPEeMEHHbIX, OTOOpaXeHus TpeHAOoB, arapmos,
cocTaBrneHust ot4eToB 1 ap. Tunoeble SCADA, npobnembl Bbibopa - cuctembl. OPC-
ctangapt B3aumogenctema SCADA-cuctem um INJIK.

13

Tema 8. MNMpumepbl npumeHsiemblx B oTpacnn SCADA cuctem

SCADA cuctembl, UX YHKUMM U WCMONb3OBaHWE [ANs NPOEKTUPOBaHMUS
aBTOMATU3MPOBAHHbBIX CUCTEM YMpaBreHUs, [OOKYMEHTUPOBAHUSA, KOHTpoOna w
ynpaBneHus CroXHbIMWU npoussBoacTBamu oTpacnu. Tunosble SCADA, npobnembl
Bolbopa - cuctembl [lpymepbl WHTErpuMpoOBaHHbLIX  CUCTEM MNPOEKTUPOBAHUSA U
yrnpaBneHus.

13

Tekywmn KoHTponb 3 Konnokenym

Y4yeBHbI MoAynb 4 NMakeTbl aBBTOMaTU3NPOBAHHOTO npoekTupoBannsa ACYTI

Tema 9. Cuctembl aBTOMaTU3npoBaHHoro npoektnposaHusa (CAIP)

Cuctembl aBTOMaTU3MpoOBaHHOro npoektupoBaHusa (CAlP) pacnpegeneHHbIX
ACY TI1. NakeTbl ons pa3paboTkM NPOeKkTHOW AokymeHTauuu. [NpeactasneHune o6
0COBEHHOCTAX NporpamMm, MUCMOMb3yeMbIX Ha CTagusX MNPOEKTUPOBAHUS CUCTEM
aBToMaTU3aLuu.

13

Tema 10. WHTerpaums B npouecce MPOEKTUPOBaHUS CUCTEM aBToMaTu3auum wu
yrnpaBneHus
Ctagun npoekTMpoBaHUA cucTeM aBTomaTusauum un ynpaeneHusi. CeTteBas
uHppacTpyktypa. Kananel nepepaun paHHbix. CAlNP — wuctopus passutua u
knaccudukaums. Coctas n ctpyktypa CAIP.

13

Tekywmn KoHTponb 4 Konnokenym

N

MpomexyTo4Has aTTecTauusa No AucunnnvHe 3ayet

BCEro:

3. TEMATUYECKWUI NMNAH

144

3.1. llekunn
Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
s I I B < =
1 8 2
2 8 1
3 8 1
4 8 2
5 8 1
6 8 1
7 8 2
8 8 1
9 8 2
10 8 1
BCEIO: 14

3.2. MpakTnyeckne 3aHATUA

Pra
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OuHO-3a04HOE

w:g::laim HanmeHoBaHue OuHoe oby4eHune oBydeHme 3ao4Hoe oby4eHne
Tem n chopma 3aHATUN Howmep O6bem Howmep Ob6bem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
PYHKLUN 1 CTPYKTYpa
1 WUHTErpupoBaHHbIX CUCTEM 8 2
yrnpasneHnsi COBpEMEHHbIM
npeanpuaTemM

M3yyeHne cTpyKTypbl

KOHTposnnepa u moaynew ¢

4 [aTynKaMn U UCTIONHUTENBbHBIMU 8 2
MexaHu3Mamu Ha oobekTe, a

Takke ocobeHHocTemn

NoAKMYEHNS K OBBEKTY

opu3oHTanbHas 1

3 BepTMKanbHas MHTErpaLun: 8 2

opraHusauus

6 MporpammupoBaHmne NOrMYECcKnNx
KOHTpOIepoB

Bo3MOXHOCTL CBA3N

7 KOHTpoOnnepoB B cuctemy. CBA3b
C NOKanbHbIMU CEeTAMMU

npeanpusaTms

MeTtoauka NPOEKTHOro

6 KOH(UIyprpoBaHus 8 2

KOHTpOIepoB

3 OsHakomneHue ¢ MES-

cuctemamm, ERP- cuctemamm

BCEro: 14

3.3. JlabopaTtopHble 3aHATUA

He npegycmoTpeHo.

4. KYPCOBOE NMPOEKTUPOBAHME

He npegycmoTpeHo.

5. TEKYLUMW KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa O4yHoe 06y4eHne OuHo-3a04Hoe 3aoyHoe oby4yeHne

y4e6HbIX dopma Y oby4yeHne y
mogynei, no

KOHTPOIA

KoTOpEIM 0 po“ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
npoBoOAMTCA SHaHuu cemectpa cemecTtpa cemectpa

KOHTPOb

1,2,3,4 Konnoksuym 8 4

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOoCA

OuyHO-3a04HOE

Buabl CaMOCTOSITENBHOI paBoThi OuHoe oby4eHune oBydeHme 3ao4Hoe oby4eHne
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBoOeHne TeopeTuyeckoro Matepuana 8 40
MoaroToBka K MpaKkTUYECKUM 3aHATUAM 8 68
MoprotoBka k 3a4eTy 8 8

BCEIO: 116

7. OBPA3OBATEJIbHbIE TEXHOJNOIMN'MA

7.1. XapaKkTepucTuKa BUAOB U UCNOSb3yeMbIX MHHOBALMOHHbIX DOPM y4eGHbIX 3aHATUN
He npenycmoTpeHo.

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n DOCTUXEeHUN 06yqarou.mxc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun
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TpaguumoHHas | X ©annbHO-penTMHroBas

8. OBECIMNEYEHUE ANCLUUNMINIUHDI

8.1. YuebHaa nuTtepaTtypa

a) ocHoBHas y4ebHasi nutepaTypa
1. CucTeMbl ynpaBneHus XMMUKO-TEXHOMOMMYECKMMM npoueccamu 4.1 [OnekTpoH. pecypc]: yuyebHoe
nocobue/ A.H. Maepunos, KO.B. MNaTtakoB —BopoHex: BI'YUT, 2014. 220c. — (OBC «KHurad®oHg».
Pexxum goctyna: http://www.knigafund.ru/books/173863).
2. CncTembl ynpaBneHUst XMMUKO-TEXHOMOMMYECKUMU npoLeccaMmmn 4.2 [OnekTpoH. pecypcl: y4ebHoe
nocobue/ A.H. Maepunos, KO.B. MNaTtakoB —BopoHex: BI'YUT, 2014. 200c. — (OBC «KHurad®oHg».
Pexum goctyna: http://www.knigafund.ru/books/173862).

6) pononHuTenbHasa y4ebHas nuTepaTypa
3. AdoHnH A.M. PasBuTME WHTErpuUpPOBaHHbLIX CUCTEM YMpaBfeHUs B MPOMbILLUNIEHHOCTH
[OnekTpoHHbI pecypc]: MoHorpadums/ AdoHnH A.M., Tpomosa T.H., Uaperopogues H.H.—
OneKTpoH. TekcToBble AaHHble.— M.: MOCKOBCKUIA rymaHuTapHbii yHuBepcutet, 2013.— 127c. —
(OBC «IPRbooks». Pexum goctyna: http://www.iprbookshop.ru/22462).
4. OcHOBbI MNPOrPaMMMPOBAHNSA  MUKPOMPOLIECCOPHbIX KOHTPOMMEepoB B UUPOBLIX cuUcTeMax
yrpaBneHns TEXHOOTMYECKUMM npoLeccamn. [ONeKTpoH. pecypc]: y4ebHoe nocobue/ A.B. ViBaHOB U
ap. —BopoHex: Brymr, 2014. 144c. (“Knurad®onpg” Pexum goctyna:
http//www.knigafund/books/173867).

8.2. NepeyeHb y4yeb6HO-MeTOAMYECKOrO 06ecnevyeHusi ANl CaMOCTOATENIbHOM paboTbl
oby4aroLmxcs nNo AUCLMUNIINHe
1. PycuHos, J1. A. 3yyeHune A3bIKOB TEXHOMNOMMYECKoro nporpammmnpoBaHus B cpege Concept [TekeT]:
MeToga. ykasaHus. / JI.A.PycuHos, N.B.PyaakoBa - CI6.: CM6ITYPI1, 2012. - 31 c.

8.3. NepeyeHb pecypcoB UHGOPMaALMOHHO-TENEKOMMYHUKaLMOHHOW ceTu "UHTepHeT",
Heo6XoAUMbIX 4N OCBOEHUS AUCLUMIIUHBI

1. CoBpeMeHHbI NOAX0A K ynpaeneHuto npegnpusatnem. MNpeseHtauns [OnekTpoHHbIn pecypc]. URL:
http://www.myshared.ru/slide/48307/.

8.4. NepeyeHb NH(HPOPMALIMOHHBbIX TEXHONOIMMUIN, UCMONb3yeMbIX NPU OCyLleCTBIIEHUN
o6pa3oBaTenbHOro npouecca No gUcCLMNsivHe, BKKOYasa nepevyeHb NporpaMMHOro o6ecnevyeHns u
MH(OPMaLMOHHBbIX CMPABOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

3. AutoDesk AutoCAD 2015

8.5. OnucaHue matepuanbHO-TEXHUYECKOMN 6a3bl, HEOGXOAMMOW ANA OCYLUECTBIEHUSA
obpasoBaTenbLHOro npowecca no AucLuninHe

1. JleKumoHHas ayamTopus ¢ MynbTUMEANNAHBIM Y4eOHbIM KOMMIIEKCOM

2. KoMmnbloTepHbI Knacc ¢ MynbTUMeanAHbIM KOMMIIEKCOM M BbIXOAOM B MIHTepHeT

8.6. UHble maTepunansbl
PaspatouHble maTepuanesl No Temam Kypca.

9. METOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUNJINHDbI
Buapbl y4ebHbIX
3aHATUI U
camocTosiTesbHas OpraHu3saums geatensHocTy obyyatoLlerocs
paboTa
oby4aroLmxcs
Jlekumu MpopaboTka paboyen nporpammel, yaensas ocoboe BHUMaHUe Lensam u sagadyam

CTPYKTYpE M COAEPXaHWNIO ANCLMMIIVHDI.
KOHCMEKT NeKumit: KpaTko, CXemaTu4Ho, NocrneaoBaTenbHO (UKCMPOBaTh OCHOBHbIE
MOMOXEHMS, BbIBOAbI U (DOPMYMNMPOBKU; MOMEYaTh BaXHbIE MbICNW, BbIAENSATh
KrioYeBbIe CroBa, TEPMUHbI.

MpoBepka TePMUHOB, MOHATUI: OCYLLECTBNATL C MOMOLLLIO SHLMKIIONEANH,
crioBapei, CnpaBoYHMKOB C BbINVCbIBAHWEM TONKOBaHMIA B TETPadp.

Ecnu camocTosiTenbHO He yaaeTtcs pasobpaTtbcs B maTepuarne, Heo6xoammo
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Buapbl y4ebHbIx

3aHATUN 1
caMoCTodATelNbHasA OpraHM3aLu4$| AedaTernbHOCTU 06yqa}ou.leroc;|
paboTa
oby4aroLmxcs

cchopmynupoBaTb BONPOC M 3aaaTh NpenogasaTernto Ha KOHCYNbTauum nnm Ha
NPaKTU4ECKOM 3aHATUM 1 Ap.

MpakTnyeckme PaboTta ¢ KOHCMEKTOM NEeKLUUin, C TEKCTaMmn 13 CMCKa OCHOBHOWN y4ebHoM

3aHATUSA nuTepaTypbl, NOArOTOBKA OTBETOB K KOHTPOSbHLIM BOMpOCaM, MPOCMOTP
pekomeHayemom nutepatypsbl. I3ydyeHne matepmana QUCLUMNSIUHBI Ha 3aHATUAX C
MCMNONb30BaHMEM KOMMbLIOTEPHLIX TEXHOSTOTUMNA.

CamocTosaTenbHas M3y4yeHne oOCHOBHOM M AOMOMHUTENBbHOW NUTEpPaTypbl, BKNOYaa CnpaBoYvHble

paboTta N30aHNS U KOHCMEKT NEKUMIA; n3ydeHne TEPMUHOB, CBEAEHUI, TpebyoLwmxca ans

3anoMUHaHWS 1 ABMSIOLLMXCS OCHOBOMOaraloWwyMm B kypce «/HTerpupoBaHHble
CUCTeMbl MPOEKTUPOBAHUSA U YNpaBIeHNs»

Mpn noaroToBKe K 3a4eTy HEOGXOAMMO NpopaboTaTh KOHCNEKT NEKUUHM,
BOMPOCbI K KOMMOKBMYMaM, PEKOMEHAYEeMYH0 OCHOBHYIO U AOMOMNHUTENBHYHO
nutepaTypy 1 MHTEpPHET-UCTOYHMKM.

10. OHA OLLEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMU

10.1. OnucaHue nokasatenen v KPUTEPUEB OLIEHWBaHUSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LKan oLueHNBaHUA

10.1.1. NMoka3aTenu oLeHUBaAHMA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmmpoBaHusi

ana peanusaumm KoHKpeTHbIX ACP.

3. [demoHCTpupyeT 3HaHWe anropuTMoB
paboThl A3bIKOB TEXHOJIOrMYEeCKOro
nporpaMmMmmnpoBaHuns " cnocobeH
nporpaMMmpoBaTb Ha HEKOTOPbIX W3 HUX.
OcyulecTBnsieT opmManm3aumio 3KCNepTHON
nHpopmaumm, paspabartbiBaeT 6a3bl 3HaAHWI
1 6a3bl JaHHbIX A8 y4acTKa npouecca.

Koa HanmeHoBaHue MpencraBsneHne
KOMMeTeHL MM - OLEHOYHOro OLEeHOYHOro
MokasaTenu oueHNBaHNUS KOMNETEHLUIA

(aTan ocBoeHus) cpencTtea cpeacTtea B hoHae

Ol1K- 3(3) 1. OpwueHTupyeTca B  BO3MOXHOCTAX | 1. YcTHOe 1. MepeyeHsb
WHTErpMpPOBaHHbIX CMUCTEM MPOEKTMPOBaHus | cobecegoBaHue BOMPOCOB K 3a4eTy
W ynpaeneHusi, 3HaeT TpeboBaHua un | 2. [NpakTnyeckoe | (33 Bonpoca)
XapaKTepUCTUKK ynpaBndawwWwmnx | 3agaHve 2. MNpakTnyeckune
BbIYMCIIUTENBHBIX KOMTMIIEKCOB. 3agaHusa (10
2. Bbibupaetr un HactpamBaer SCADA- 3apaHun)
CUCTEMBI, CUCTEMBI BM3yanusaumm
npouecca; nporpammupyeT KOHTpOepbl

10.1.2. OnucaHu1e WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpMTepMM oueHnBaHuA C(*)OpMMpOBaHHOCTM KOMMeTeHUUn

OueHka no
TpaguLMOHHOM Kputepumn oLieHmBaHnst coOpMUPOBAHHOCTM KOMNETEHLNI
wkane

3auTeHo CTyoeHT nokasbiBaeT 3HaHMe (hakTU4eckoro martepuwana fno nporpamme, B TOM
ymucne: 3HaHue 0ba3aTenbHOM NUTepaTypbl, COBPEMEHHbLIX NyOnukaLmi no nporpamme
Kypca; CTyAEeHT NOMOXUTENbHO cAan KOMMOKBUYMbI; YYUTbIBAKOTCSA NOrMka, CTPYKTypa,
CTunb OTBETa; KynmbTypa peys, MaHepa oOOLWeHnsi; TOTOBHOCTb K OUCKYCCUMU,
aprymMeHTMPOBaHHOCTb OTBETa; YPOBEHb CAMOCTOSTENBHOIO MBbILUIIEHNS; YMEHMe
NPUNOXUTb TEOPUIO K MPaKTUKe, pewnTb NpeasiokeHHoe npakTUyeckoe 3adaHue;
OTCYTCTBME NPOMNYCKOB 3aHATUI NO HEYBaXWUTENbHbLIM NPUYMHaM

He 3auteHo OTcyTCcTBME 3HAHWUS NMPOWOEHHOro MaTepuana, Mroxoe 3HaHWe 06s3aTenbHOMN

nMTepaTypbl; OTpULATENbHbIN PesynbTaT no MPOXOXKAEHWIO KOJTIOKBUYMOB; CTYOEHT
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Oonyckaet CylleCTBeHHble ownbkm npn oOTBeTe Ha BOMNpPOCbl npenoaaBaTenA,
HEBO3MOXHOCTb NPUNOXUTb TEeoputro K MpakTuke, pewnTb npegnoxexHHoe
npakTh4yeckoe 3agaHune; Hanndme HeyBaXXmntesibHbIX NMPonyCcKoB 3aHATUN.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepusyrolme atanbl GPOpMUpOBaHUsA
KOMNeTeHUUn

10.2.1. NMepeyeHbL BONPOCOB, pa3paboTaHHbLIN B COOTBETCTBUM C YCTAHOBJIEHHbIMU 3Tanamu
c¢hopMmupoBaHna KOMneTeHUUMn

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

1 | KomnnekcHas nHterpaumnsa ocHoBa co3faHus 3eKkTMBHOIro NnpeanpusTums. 1

2 | Nepapxu4yeckasa CTpyKTypa UHTErPUPOBaHHbLIX CUCTEM aBTOMaTU3aLMn. YPOBHU 1
ynpaBneHusi. PyHKUMM CUCTEM, peanm3yrLLInX 3TU YPOBHM.

3 | OcHOBHbIe CBOWCTBA, KOTOPbIM AOMKHbI YOOBNETBOPATH COBPEMEHHbIE MHTErPUPOBAHHbIE 2
CUCTEMbI KOMMJIEKCHOW aBTOMaTtun3auum.

4 | MES- u ERP-cuctembl. HazHayeHue. MecTo B nepapxmm MHTErpyupoBaHHbIX CUCTEM 3
yrpaBneHus

5 | MACY npeonpustvs: ypoBHW, 3a1a4u, BapuaHTbl peLLEeHUIA. 3

6 | AnnapaTHble, NporpamMMHble 1 KOMMYHUKALIMOHHbIE CPeACTBa UHTErpaLmu. 2

7 Yto Takoe YBK? Knaccudmkaums YBK. O6bekTHas opueHTaunsa YBK. 4

8 | ApxutekTypbl YBK 1 KOHTpONnepos. 4

9 | MNpoueccopsl MIK. LinknuyHocte paboTtel LIMY. Tunosas apxutektypa namatu MJIK. 4

10 | ApxuTeKkTypa CUCTEMbI BXOO0B-BbIXOAOB B pacnpeaeneHHbix YBK. 5

11 | UHTepdericbl 3BM u koHTponnepos. CuctemHble winHbl MK, Uepapxus wnH. 5

12 | UHTepdericel RS232, RS422 n RS485. OcobeHHocTu nepegayun uHgpopmaumm n obnactm 5
NPUMEHEHMS.

13 | BeluucnutensHble cetu. OcHOBHbIEe NoHATUSA. Knaccudukauma. Bugbl Tononorui. 5

14 | YnpaBneHue B ceTax. CTekM KOMMYHUKaLMOHHbIX npoTokonos OSI. 6

15 | KomnoHeHTb! JIBC 1 npombiineHHbix ceTenn. CepBepbl, paboyuve cTaHumu, penutepsl, 6
KOMMYTaTOopbl, MOCTbI 1 LUNKO3bl. HagHayeHue, pyHKLUmK.

(o3}

16 | JlokanbHas ceTb Ethernet. MNpuHuMnebl nepegayun nHopmaunm, sugbl ceten Ethernet.

17 | MpombliwneHHble ceTu. OCHOBHbIE NOHATUSA. YNpaBneHue B ceTax. MpoTokonsl 6
MPOMBbILLINEHHbIX CETEN.

18 | Tononorun, cnocobbl AocTyna K kaHany. KaHanbl cBsa3w. 6
19 | Cetu Profibus. Tononorusa, obmeH nHpopmavmen B cetn Profibus. ®yHkunm omusndeckoro un 6
KaHanbHOro ypoBHsi. Agpecauus B cetu Profibus. MNpodmnu ycTponcTs, NogknoYaemMbIX K
cetu Profibus.
20 | Crpykrypa n peanusauunsa CAN-koHTponnepoB. OcobeHHocTn npumeHeHnst CAN-ceTen. 6
21 | Tvinbl nHTerpaumoHHbix cepepoB ACYTI/ACKY, pekomeHgauumn no npuMMeHEHMIO. 7
22 | TvinoBown komnnekc ACOLY. HasHauyeHne, npenmMyLLecTBa OT MPUMEHEHMS. 7
23 | OcHOBHble NporpamMmMHo-TeXHU4Yeckue yposHn ACOLY. 7
24 | SCADA —cucTteMbl. X pacnonoxeHne B nepapxmm MHTErPUPOBAHHbBIX CUCTEM YrpaBfieHuns 8
npegnpuatnem. OCHOBHbIE (DYHKLUNN.
25 | SCADA —cuctembl. CTpyktypa. PyHKUMOHANBHOE HAa3Ha4YeHe Moaynen. 8
26 | SCADA —cuctembl. CoctaB 1 pyHKLMOHMpOoBaHue cuctembl. OPC-cepBepbl. HasHaveHue, 8
OYHKLMMN.
27 | Otanbl co3panus UCTTY. 1
28 | CncTtembl aBTOMaTU3NMPOBAHHOIO MPOEKTUPOBaHUA pacnpeaeneHHbix ACY TTI1. 9
29 | CTpykTypa npouecca NpoeKTMpoBaHust 9
30 | Ctagum NpOEKTUPOBAHUS CUCTEM aBTOMATU3aLMN N yNpaBeHus 9
31 | CAIP — nctopusi pa3entus 1 knaccugukaums 10
32 | CeteBas uH(pacTpykTypa. KaHanbl nepegaym gaHHbIX. 10
33 | CocTaB 1 CTPyKTypa CUCTEM aBTOMATU3MPOBAHHOIO NPOEKTUPOBAHMS 10

10.2.2. BapuaHT TUNOBOrO NPaKkTU4YeCKOro 3afaHus, pa3paboTaHHOro B COOTBETCTBUU C
YCTaHOBINEHHbIMU 3TanaMn OpMUPOBaHUS KOMMNETEHLUN

TunoBoe 3agaHue.
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OnucaHve BO3MOXHBIX HELWITATHbIX CUTyauWi, MpeanioXeHHoe B 3afdaHuW, COAEPXUT CUTyauuto,
KOTOpasi MOXeT ObITb Bbl3BaHa OAHOM UMK ABYMS NpuyMHaMun. Pacno3HaBaHe BO3HMKHOBEHMWS CUTYaLMUW Ha
npouecce OCYyLLeCTBMNAETCH MO OTKIIOHEHWUIO 3HAYEHUSA OOHOro M3 OCHOBHbLIX NMapaMeTpoB OT pernaMmeHTHOro
AvanasoHa. [Ins geTanbHOro BbISABMEHWUS KOHKPETHOW MPUYMHBI, Bbi3BaBLUEN CUMTyaumio, TpebyeTcs OLeHUTb
COCTOSIHME [OMOSTHUTENBbHOro NapameTpa.

Mpumep.

Pesynbtat dopmanusaumMm paccmaTpuBaemMon MHdOpMauMu  LienecoobpasHo npeacTaBuTb B
TabnnyHom Buae.

Mpon3BoaCTBEHHBIN MPOLECC MOMMITUIIEHA BbICOKOrO AaBreHns obnagaeT MOBbILWEHHOW CTeneHbio
OnacHoCcTM 1 annapaTHoro odopmneHus. B pexunme HopmansHOro yHKLMOHMPOBAHUSA YCTaHOBKa CUHTE3a
BeAeT cebs 4OCTaTOYHO YCTOMYMBO, OOHAKO, B pesynbTarte AeNCTBUSA CUNbHbIX HEeYyYTeHHbIX (akTopoB, Ha
KOTOpble HEe paccyMTaHa CUcTeMa perynmpoBaHusi, BO3HWKaeT cUTyauus, Korga ynpasrisemMocTb NpoLeccom
3aBUCUT OT KBanudumKauum onepatmMBHOro nepcoHana. AHanu3 mHdopMauuu, HaKomnfeHHON B obLien u
cneumanbHON NuTepaType, a Takke NONyyYeHHON B pesynbTaTe Geceq C akcnepTamuy, No3BOMUM BbIAENUTb
rpynny 3BPUCTMK, MO3BONSAIOWMX pacwmpuTb obnacTtb ynpasBrseMoCTU MpOLEecCOM 3a perfameHTHble
rpaHuLbl, Hanpumep.

lMoaroToBka HenpopearMpoBasLUEro 3TUMEHa K BBOAY B PELMKIT BKNIOYAET €ro noartanHylo O4YnTKy U
oxnaxaeHue. MNpu 3ToM N3 yHeCeHHbIN B NTIMHWUIO BLICOKOTO AaBMEHMA MOXET ocedaTb BHYTPU annapaToB U
M3MeHATb MX Tennosow GanaHc. B yacTHOCTM pocT nepenaga AasreHWn Mexgy KpanHUMKU CeKuMsamm
MHOrOCTYNeH4yaToro XxonogunbHuka MoxeT OblTb Bbl3BaH 3abMBKOW MNONUITUIIEHOM BTOPOW CeKLMK
XOMOAMMbHMKA UNn TpeTben cekumn. Pacno3HaBaHMe KOHKPETHOW MPUYUHBLI HapyLIEeHUS HeobXxoaMMOo Anst
BbibOpa moaxodsiiero NpoTMBOAENCTBUSA. Tak ecnv BMecTe C poCTOM nepenaga AaBneHun Habnogaetcs
pOCT TemmnepaTypbl Mocre BTOPOM CEKuuKM, TO 3TO FOBOPUT O 3apacTaHuM BTOPOW cekumm n Tpebyetcs
NMPOU3BECTU NEPEKNOYEeHNe cekumn xonogunbHuka (2-1-3 wnnm 2-3-1). Ecrniv 0gHOBPEMEHHO C pPOCTOM
nepenaga AaBneHun MaeT pocT TemnepaTtypbl nocne TpeTeh Cekumu, TO BO3MOXHO 3apacTaHun TpeTen
ceKkumm 1 TpebyeTcsa Npon3BecTu NepekrtodeHne cekumnin (3-1-2 nnm 3-2-1).

OTBerT.
Ycnosue HapyweHne Bo3aMoXHble NpU4nHbBI PekomeHgauum
- lMpounssecTn nepeknoyeHme
3abvBka NoNMaTUIEHOM BTOPOM o
PocT nepenaga ceKkumn xonoauneHuka (2-1-3
° CeKLMM XonoanrbHuKa
AP — AaBneHun mexay unu 2-3-1)
BbICOKUMN ceKkunamu . lMpounsBecTn nepeknoyeHne
3abuBka NONUITUNEHOM TPETLEN -
XonoaunbHUKa ceKkumn xonoauneHuka (3-1-2
ceKkLUMM XonoannbHuKa
nnn 3-2-1)

10.3. MeTtoanyeckune martepuansl,
onpepaensiowue npoueaypbl oLeHUBaHUA 3HAaHUW, YMEHUN, BNageHUn (HaBbIKOB U (MnK)
NPaKTUYECKOro ofnbiTa AEATENbHOCTU), XapaKTepu3yoLmx atanbl opMUpOBaHMS KOMNETEHLUN

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caade 3avyeTa U nopAaaokK nukemaaummn akageMu4yeckomn
3aA0JT)KEHHOCTHU

MonoxeHve O nNpoBeOEeHWM TEKYLLEro KOHTPOMsi YCNeBaeMOCTU M MPOMEXYTOYHOW aTTecTauumm
obyuatouxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIHE

YCTHaa | X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHNE nHasa

10.3.3. OcobeHHOCTH NpOoBeaeHUA 3a4eTa
Mpn npoBeaeHnM 3a4eTa Bpemsi, OTBOAMMOE Ha NOArOTOBKY K OTBETY, cocTaBnseT He 6onee 20 MUH.
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