MuHMCTEPCTBO Hayku u Bbiclero obpasoBaHunsa Poccuinckon ®egepauunn
thenepanbHoe rocyapcTBeEHHOE BroaxeTHOE o6pa3oBaTenbHoOe yupexaeHue

BbicLLEro obpasoBaHuns

«CaHkT-lNeTepbyprckuin rocyaapCTBEHHbIM YHUBEPCUTET NPOMBbILLSIEHHbBIX TEXHOMOMMI U An3anHa»

(CnerymnrAa)

YTBEPXIAIO
Iupektop BT

JIOKYMEHT NOANUCAH
; SJEKTPOHHOM NOJINUCHIO
CBEJEHHJA O CEPTH®HKATE 311

Cepruduxar: 74 b4 b0 00 69 b0 ca a2 45 1c aa e8 {5 39 9¢ 67
Baanesen: Jlykanuu [asea Baaanmuposuy

| Oprammauus: Cans G i ©
apos X TexHo10rMil 1 20

PaGouasi nporpamMma AUCUUNIIUHDI

|  B1.0.23

Y4yeOHbIli nnaH:

Kadegpa:

| WHTerpupoBaHHble CHCTEMbI MPOEKTUPOBAHMS 1 YMpABIIEHMS

ProC3++b010302-4 26-14.plx

[ 1 ]

MHpopMaLMOHHO-N3MePUTENBHbIX TEXHONOMIN N CUCTEM YNpaBrieHuns

HanpaBneHune noaroToBKu:
(cneumanbHOCTD)

Mpodunb nogroToBku:
(cneunanunsauus)

YpoBeHb 06pa3oBaHus:

dopma obyyeHus:

MnaH yye6Horo npouecca

01.03.02 lNpuknagHas maTemaTvka n nHdopmMaTunka

IMpuknagHas matematvka u MHdopmMaTmka

Oakanaepwuar

O4yHad

KoHTakTHas paboTa )
CemecTtp obyuaroxcs Cam. | KoHTponb Tpynoé ®opma .
(kypc ans 3A0) - paboTta yac. MKOCTb, | MPOMEXYTOYHOM
Jlekumu . 3ET aTTecrtauum
3aHATUS
yn 17 17 37,75 0,25 2
7 3aver
POa 17 17 37,75 0,25 2
Voro yn 17 17 37,75 0,25 2
POa 17 17 37,75 0,25 2

CaHkT-MNeTepbypr
2026



Pabouasi nporpamma OMCUMNIUHBI COCTaBMNeHa B COOTBETCTBUM C dpefeparnbHbIM rocy4apCTBEHHbIM 06pa3oBaTeflbHbIM
CTaHZapToM Bbicllero obpasoBaHus Mo HanpasneHuto nogrotoeku 01.03.02 lMpuknagHaa matemaTtuka u MHOpMaTUKKa,
yTBEPXOEHHBIM NpukazoM MuHobpHaykm Poccum oT 10.01.2018 1. Ne 9

CocraButens (n):

K.T.H., AOLIEHT Pemunsosa W.B.
OT Kadbenpbl cocTaBuTENS: CwupenbHukos B.U.
3asegytowinin kadbegpon WMHpOpPMaLMOHHO-

N3MepPUTENbHbIX TEXHOSIOMNIA N CUCTEM ynpaBneHua

OT BbInyckatoLen kadenpbl: Pemusosa A.B.
3aeegytownin kadegpom

MeToaundeckun otaoen: daxpetgmHoBa A. P.



1 BBEQEHUE K PABOYEW NPOrPAMME OUCLUUMNUHBI

1.1 Uenb ancuunnuubl: CopmupoBaTtb KoMneTeHuun obyyvarollerocs B obnactu paspaboTku u akcnnyaraumm
COBPEMEHHbIX WHTErpMpOBaHHbIX CUCTEM MPOEKTUPOBaHWUS U yrnpaBneHus. Pa3BuTne ymMeHust oueHuBaTb W BblGMpaTb
cootBeTcTBytowme SCADA-cucTeMbl AN pelleHust  KOHKPeTHbIX  3ajay, KBanvduUMPOBaAHHO  UCMOMb30BaTb
BbIYMCIUTENBHBIE CpeAcTBa AN PEeLeHUs UHXEHEPHO-Hay4yHbIX Mpobnem. WM3yyeHne CTPYKTypbl COBPEMEHHbIX
WHTErpMpoBaHHbIX CUCTEM aBTOMaTU3aLUN, NPOEKTUPOBAHUS U YNpaBreHNsl MPOLECCOM, NPOM3BOACTBOM, NpeanpusaTUEM.

1.2 3apgavum gUCLUMUNIIUHBI:

CdopmupoBate  HaBbiKM MO pELUEHUO  MPaKTUYECKMX  3adad C  WCMONb30BaHWEM  COBPEMEHHbIX
WHCTPYMEHTanbHbIX CPeACTB MPOEKTUPOBAHUS;

* MPUMEHATb NPUHLMNBI UHTErpauumn Npu paspaboTke CTPYKTypbl, BbIGope PyHKUMIA N TeXHUYeckoro obecneyeHns
WH(OPMALIMOHHBLIX CUCTEM,;

* M3y4YMTb OCHOBblI MOCTPOEHWS WHTErPUPOBaHHbIX CUCTeM Ha 0as3e nporpaMMuMpyembiX FOrMYecKmx
KOHTpOMnnepoB, Moayrnen yaaneHHoro cbopa AaHHbIX U ynpaBrneHns, NPOMbILLNIEHHbIX KOMMbIOTEPOB U pabounx cTaHuuw,
CETEBOW APXUTEKTYPbl HWXKHEro M BEPXHEro ypoBHen, nporpammHoro obecneveHuss (SCADA-cMCTEM OCHOBHBIX (hypM-
npouseBoauTenen) ;

* 3HaTb OCHOBbl  MPOEKTUPOBaHMSA  WMHAPOPMALMOHHBLIX CUCTEM Ha 0a3e  COBPEMEHHbIX  CUCTEM
aBTOMaTU3NPOBAHHOIO MPOEKTUPOBaHMS.

1.3 Tpe6oBaHuA K NnpeABapuUTENbLHOW NOAroToBKE OOYy4aroLEerocs:
MpenBaputenbHas NoAroToBka NpeanonaraeT co3faHue OCHOBbI AMst (POPMUPOBAHNS KOMMNETEHLMIA, YKa3aHHbIX
B M. 2, NpY N3YyY4EHUN AUCLMMNINH;

2 KOMMNMETEHUWU OBYYAIOLLEIOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUNIUHDbI

OlNK-4: Cnoco6eH NnoHUMaTb NPUHUUMNBbI Pa6OTbl COBPEMEHHbIX MHPOPMAaLIMOHHbIX TEXHOSIOTMIA U
MUcnonb30BaTh UX AN pelleHus 3agay NpocecCUoHanbLHON AeATENbHOCTU

3HaTb: NpuHUMNLI, MeTodbl W CcpeacTBa peleHust 3agad NpodecCUOoHanbHOM OEesATENbHOCTM C  UCMONb30BaHWEM
WHTErpMPOBaHHbIX CUCTEM TMPOEKTUPOBAHUS U YMNpPaBNeHUs U C Y4YEeTOM OCHOBHbIX TpeboBaHUM WHGOPMaLMOHHOM
6e3onacHoCTu.

YmeTb: pewatb 3adads NpodeccuMoHanbHoW  OesATeNbHOCTM C  MCMOSb30BaHUEM  MHTErpupoBaHHbIX  CUCTEM
NPOEKTUPOBaHUS 1 YNPaBeHNUs U C Y4ETOM OCHOBHbIX TpeboBaHuin MHOPMaLMOHHOW Ge30nacHOCTH.

BnapgeTb: HaBblkaMW WCNONb30BaHUSA WHTErPUPOBAHHBLIX CUCTEM MPOEKTUPOBAHMSA W yNpaBneHWst C y4eTOM OCHOBHbIX
TpeboBaHMN MHOPMaLMOHHOM Ge30NacHOCTU Mpu peLleHnn 3agady NpodeccnoHansHoM OeATeNbHOCTH.




3 COOAEPXAHUE OANCLUMITIUHbI

KoHTakTHas
paboTta

dopma
TeKyLero
KOHTpOns

CP

Nex. Mp. | (Yace)
(vacnl) | (vachbl)

HavmeHoBaHWe u cogepxaHue pa3nenos, TeM U
Yy4€OHbIX 3aHATUN

Cemectp
(kypc ons
3A0)

Pazgen 1. BBegoeHve B MHTErpuUpoOBaHHbIE CUCTEMBbI
NPOEKTUPOBAHWSA U YNPaBreHnst

Tema 1. YTO Takoe WHTErpMpoBaHHble CUCTEMbI U
BNUSIHWE MHTErpauumn Ha apeKTMBHOCTb NPON3BOACTBA

BeegeHne.  OCHOBHble  MOHATUA  MHTErPUPOBaHHOWN
cUCTEeMbl MpoekTupoBaHus u  ynpaeneHus  (UCITY),
dyHKUMM N CTPYKTYpbl  WHTErpMpOBaHHbIX  CUCTEM,
B3aMMOCBA3b MPOLIECCOB MNPOEKTUPOBaHWSA, MOLTOTOBKU
Npoun3BOACTBA M yNpaBneHns NPOM3BOACTBOM. 2 2 6
OCHOBHble MOHATUS W NPUHUWNBI  FOPU3OHTANbLHOW U
BEPTUKANbHOW MWHTErpauMm cuctem ynpasrneHus. Buapl
WHTErpauum CUCTEM  YNpaBfeHus:  OpraHv3auuoHHas,
yHKUMOHanNbHas, WHQOopMaUmnoHHas, nporpaMMHas |
TEXHUYecKas.

Tema 2. O6ecneuyeHune WCI1Y, TeHaeHUMM pas3BUTUS Ko

pacnpegeneHHbix ACY TI1, nHterpaumsi ¢ ACYT 7

MaTtemaTtnyeckoe, MeTOAMYECKOE W  OpraHW3aunOHHOEe
obecneyeHve, nporpaMmMHO-TEXHUYECKUE cpeactea Ans
NMOCTPOEHUSA MHTErPUPOBAHHBLIX CUCTEM MPOEKTUPOBAHUS
W ynpaBneHus.

CoBpeMeHHble TeHOeHUUU pasBuTUS pacnpenernieHHbIX
ACY TI wn wnterpaumm c ACYI. Knaccudpukauma wn
coctas WCIY. ApxuTekTypa CBSI3U OTKPbITbIX CUCTEM. 3 2 6
Wepapxusi  pacnpefgeneHHbIXx  CUCTEM  yrnpaBreHusl.
MexpgyHapogHble cTaHgapTbl pacnpegeneHHbix ACY TI1.
®dusnyeckaa crpyktypa MWCITY. ®PyHkuMM n CTpyKTypa
WHTErPMPOBAHHbLIX CUCTEM YMPaBiEHNs COBPEMEHHbIM
npeanpuatuem. MES-cuctemsl, ERP-cuctemsl
WHTerpaums Ha yposHe ERP- n MES- cuctem.

Pazgen 2. [lporpaMMHO-TEXHUYECKME KOMMIIEKCHl B
CTPYKTYpPE MWHTErPUPOBaHHBIX CUCTEM MPOEKTUPOBAHUSA U Ko
ynpaenenus. NpomblILLNIEHHbIE CETH.




Tema 3. PacnpegeneHHble CUCTEMbl  ynpaBneHus.
YHpaBnmou.me Bbl4YUCIUTENbHbIE KOMMJIEKCHI.

Ynpasnswowme BbluucnmTensHble komnnekcbl (YBK) Ha

nporpaMmMmnpyembIx KOHTponnepax, Knaccudukaums
YBK. [lporpammupyemble nornyeckue KOHTPOmMnepsl,
MOHOOMOYHbIE KOHTpornnepbl n NPOMbILLUIIEHHbIE

komnbioTepbl. O6LWas CTpykTypa KaHanoB BBoda -
BbIBO4A W MOAKMYEHNE aHaroroBbliX W AWCKPETHbIX
curHanoB. [Mopggepxka ceTeBon apxutektypbl. YCO
(ycTponctBa CBA3NM C  OOBLEKTOM) C  MPOEKTHO-
n3mMeHsemMbiM cocTtaBom Mogynen. OpraHmsaums YCO.
lNporpammmpoBaHue KOHTPOSEPOB. AsbIkn
TEXHONOMMYEeCcKOro MporpaMMMpoOBaHUS MO  CTaHZapTy
IEC 61131.

Tuvnbl 1 apxuTekTypa MUKponpoLeccopoB. Buabl namsTu.
BHyTpumMalLuMHHbIE MHTepdhelicbl. BcrnomoratensHble w
nepudepuinHbie YyCTPOWCTBA. OcobeHHoCcTH
MOAKIHYEHNSA NCMNOMHUTENBHbIX MEeXaHN3MOB.
MHdopmMaumoHHbIi obmeH B YBK, uHTepdencel B YBK.
MpOMbILLIEHHBIE LWWHBI U CTaHOAPTbI CBA3MW.

Tewma 4. MNpombiwneHHsle cetn B UCTTY

MNpombiwneHHble ceTn. TpeboBaHUA K ceTaM, TOMOormu,
ocobeHHocTn. Cetb Profibus. Bugbl cetenn Profibus,
YPOBHU ynpaBfeHusi, opraHusaumst JocTyna K LUWHE,
kaHanbl, Bugpl Tenerpamm. Cetb CAN. Bugbl ceten CAN,
YPOBHU ynpaBreHus, opraHusaumss [JocTyna K LWHe,
KaHanbl, BUAbI Tenerpamm. CpaBHuTenbHas
XapakTepuctuka ceter. CBsA3b KOHTPOJIIIEPOB B CUCTEMY.
Cessb C nokanbHbIMKM ceTamu  npeanpuatus. CeTb
Industrial Ethernet.

Pasnen 3. SCADA CUCTEMBbI, nakeThl
aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUS

Tema 5. TloHstme SCADA cuctem. [lpumepsbl
npumMmeHsemMbix B otpacnu SCADA cuctem.

HasHayeHnne u dyHkumm SCADA - cuctem. CTpykTypa K
xapaktepuctukmn SCADA —cuctem. Ctpyktypa SCADA —
MakeToB: CUCTEMbI BM3yanusauuwm npouecca, BBoga —
BblBOAA MEepeMEHHbIX, OTOOpaXeHus TpeHJoB, anapMoB,
cocTaBneHns otyetoB M gp. TunoBele SCADA,
npobnembl BbiObOpa - cuctembl. OPC- craHgapT
B3anmopemncteuss SCADA-cuctem um MNMIK.

SCADA cuctembl, ux (YHKUMM M WNCMOMb30BaHWe Ans

NPOEKTUPOBaHUSA aBTOMAaTU3NPOBAHHbIX cuUcTeM
yrnpaBneHus, OOKYMEHTUPOBaHNS, KOHTpOns "
yrnpaBneHnsa  CrnoXHblMM  MPOM3BOACTBAMM  OTpacnu.
TunoBble SCADA, npobnembl Bbibopa - CUCTEMbI

anMepbl MHTErpUpoBaHHbIX CUCTEM MNPOEKTUPOBaAHUA WU
ynpasieHu4.

7,75

Ko




Tema 6. [lpoekTnpoBaHue
KOMTINEKCOB. WHTerpaunsa
NPOEKTUPOBAHUS.

annapaTHO-NPOrpamMMHbIX
cuctem B mpouecce

Cuctembl aBTOMaTM3NPOBAHHOIO NPOEKTMPOBaHMS
(CAMNP) pacnpepenerHbix  ACY TI. T[laketel ang
pa3paboTkM NPOEKTHOW AoKyMeHTauuu. [lpeacrtaBneHue
06 0coBeHHOCTsIX nporpamMm, MCMonb3yeMblX Ha CTagusix
NPOEKTMPOBaHUS NHOPMALIMOHHBIX CUCTEM.

Ctagum npoeKkTUpOBaHUS  MHAOPMALIMOHHBLIX  CUCTEM.
CeTteBasi MHdpacTpykTypa. KaHanbl nepegayn AaHHbIX.
CAIP — uctopus pas3eutusa 1 knaccudukaums. CocTtaB u

ctpyktypa CAIP.

Utoro B cemecTpe (Ha kypce ans 3A0) 17 17

37,75

KoHcynbTauuy 1 npoMexytovHas aTrectaums (3ayer)

0,25

Bcero koHTakTHasa pa6orta u CP no gucumnnuHe

34,25 37,75

4 KYPCOBOE NMPOEKTUPOBAHUE

KprOBOG npoeKkTnposaHue y‘-leGHbIM nrnaHoM He npeaycMoTpeHOo

5 BANJIbHO-PEATUHIOBASA CUCTEMA OLIEHUBAHUA

VMcnonb3oBaHne GannbHO-PEVTUHIOBON CUCTEMBI HE MPEAYCMOTPEHO.

6. ONMUCAHUE NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNILTATOB

6.1 MokasaTtenun oueHUBaHUA

OBYYEHUA

Koa komneTteHuun

MokasaTenu oueHnBaHUA pe3ynbTaTtoB O6y‘-IeHV|H

OrK-4

1. OpueHTupyeTCca B NpuHUMNaX U MeTodax MporpamMMHO-TEXHUYECKUX CpeacTB Ans
NOCTPOEHUSA NHTErPUPOBAHHBLIX CUCTEM MPOEKTUPOBAHMS N YyNpaBIieHNS.

2. OcyllecTBNsgeT KOH(MrypvpoBaHMe CTPYKTYpbl KOHTponnepa W Moaynenm c
AaTyvkaMy M UCMONMHUTENbHLIMW MexaHu3MaMy Ha obbekTe, ¢ yvyeToM TpeboBaHun
NMHpopMaLmoHHon 6e3onacTHOCTH.

3. Wcnonb3yeT nonydeHHble 3HaHuMA o SCADA cuctemax, Ansi MPOEKTUPOBaHUS
aBTOMAaTU3MPOBAHHbIX cucTem ynpaBneHus c yyeToM TpeboBaHum
NMHpopmMaLmMoHHon 6e3onacHoCcTU

6.2 Cuctema u KpuTepum oLeHUBaHUSA

LLIkana oueHnBaHuA

Kputepum oueHnBaHUsi CHOPMUPOBAHHOCTM KOMMETEHLIMIA

YcTHOe cobecenoBaHue MucbmeHHasn paboTa

OTBET CTyAEeHTa COAEPXKMT:

1. rmybokoe 3HaHWME  NpPOrpaMMHOro
maTtepwuana, a Takke OCHOBHOrO
cogepXaHua W HOBaUMW  nekumoHHoro | NpakTnyeckoe 3agaHue BbINOSHEHO B MOSIHOM
Kypca, HO CpaBHEHWK C y4ebHow | o6beme c cobnogeHnem Tpebyemon
nuTepaTtypou; nocnegoBaTenbHOCTH 0EenNCTBuUMN,
3auTeno 2. 3HaHMe KOHUEenTyanbHO-NOHATUAHONO | CAMOCTOSTENBHO. MpaBunbHO BblGpaHbI
annapara BCero Kypca; napametpbl u obopygoBaHWe. BbINOMHeHbI
3. 3HaHMe MoHorpaduyeckon nutepaTypbl | ycrnosus n  pexumbl, obecneuyuBatoLine
no Kypcy, nonyyeHve  MpaBuUNbHbIX  pe3ynbTatoB U
a Takke CBMOEeTenbCTByeT O CNOCOBHOCTU: | BbIBOAOB.
CaMOCTOSITENBHO  KPUTUYECKU OLEHMBATb
OCHOBHbIE MOMOXEHUsI KypCa;
4. yBA3bIBaTb TEOPMIO C NPAKTUKOMN.
CTyoeHT, uMeeT cyLlecTBeHHble npobenbl i
ya yu P Pabota BbiMONHEHa He MOMHOCTLIO U 0BBLEM
B 3HaHMM OCHOBHOIO MaTepuana no y
BbINMOMHEHHONW YacTn paboT He nos3BonsieT
He 3auteHo nporpamme, a Takke Aonyckaet i
coenaTtb MpaBuIlbHbIX BbIBOAOB; €CMNY MpUeMbl
NpUHUMNUanbHble oLmnBKM npu

BbINOJTHANTNCb HENPaBUIbHO.
N3NoXeHnn matepuana.




6.3 TunoBbIe KOHTPONbHLIE 3aaHusi N/UNN UHBbIe MaTepuanbl, UCNONb3yeMble AN OLeHKU pe3ynbTaToB
obyyeHus
6.3.1 TunoBble KOHTPOJbHbLIE BONPOCHI

Ne n/n dopMynNnpoBKN BONPOCOB
Cewmectp 7

1 CocTaB 1 CTpyKTypa cucTeM aBTOMaTU3MPOBAHHOTO NPOEKTUPOBAHUSA

2 CeteBag nHdpacTpykTypa. KaHanbl nepegayn gaHHbIX.

3 CATP — nctopus passuTns 1 Knaccmgukaums

4 CTtagun npoekTMpoBaHNst UHHPOPMALIMOHHBLIX CUCTEM

5 CTpykTypa npouecca NnpoeKkTMpoBaHUs

6 Cucrtembl aBTOMaTM3MPOBAHHOIO NPOEKTUPOBaHNS pacnpenenenHbix ACY TrI1.

7 SCADA —cuctembl. CocTtaB 1 oyHKLMoHMpoBaHue cucteMbl. OPC-cepBepbl. HazHaueHune, yHKUMK.

8 SCADA —cuctembl. CTpykTypa. PyHKLMOHANbHOE Ha3HadYeHne Moaynen.

9 SCADA —cuctembl. Vx pacrnonoxeHue B uepapxmm MHTErPUPOBaHHBIX CUCTEM YNpPaBeHNs

10 OcHOBHbIE NPOrpaMMHO-TEXHUYECKME ypoBHU ACOY.

11 Tunosow komnnekc ACOLY. HazHaueHne, npenmyLlecTBa OT MPUMEHEHUS.

12 Tunbl HTerpauunoHHbix cepepoB ACYTI/ACKY, pekomeHaaumm no NpuMEHEHMIO.

13 Ctpyktypa u peanusauuss CAN-koHTponnepoB. OcobeHHocTu npumeHeHus CAN-ceTen.

14 CeTtu Profibus. Tononorus, 06M'eH MHdopMaumen B CevTI/I Profibus. ®yHkunm d)m3mququo 1 KaHanbHOro
ypoBHS. Agpecaums B cetu Profibus. Mpodunu ycTpoiicTe, noakntodaemMbix k cetn Profibus.

15 Tononorun, cnocobbl 4oCTyna K KaHany. KaHanbl cBsan.

16 MpombiwneHHble ceT. OCHOBHbIE NOHATUSA. YNpaBneHue B ceTsax. [MpoToKOsbl NPOMBILLIIEHHbIX CETEN.

17 JlokanbHas ceTb Ethernet. MNpuHumnel nepegayun nHcopmauuu, Buabl ceten Ethernet.

18 KomnoHeHTs! JIBC 1 npombilwneHHbix ceTer. CepBepbl, paboune cTaHUMM, penutepbl, KOMMYTaTopbl, MOCTbI U
wnto3sbl. HasHaveHne, pyHKUUN.

19 YnpaBneHue B ceTsax. CTekn KOMMYHUKaLMOHHBLIX npoTokono OSI.

20 BbluncnutenbHble cetn. OcHoBHbIE NOHATUA. Knaccudukaumsa. Bugbl Tononorui.

21 NHTepdericel RS232, RS422 n RS485. OcobeHHocTu nepeaayn nHdopmMaumm n obnactn npuMeHeHus.

22 NHTepdericel OBM n koHTponnepoB. CuctemHble wnHbl MK, Mepapxus wuH.

23 ApxunTekTypa cuctemMbl BXOAOB-BbIXOO0B B pacnpeaeneHHbix YBK.

24 Mpoueccopsl MIK. UnknuyHocTe paboTel LIMY. Tunoeas apxutektypa namsatu MJIK.

25 ApxutekTypbl YBK 1 KOHTponnepos.

26 Yto Ttakoe YBK? Knaccudmkaumsa YBK. O6bekTHasa opueHTaums YBK.

27 DYHKUMM 1 CTPYKTYpa MHTETPUPOBAHHBLIX CUCTEM YNPAaBIEHNsI COBPEMEHHBIM MpeanpusaTMem

28 ApXnTEKTYpa CBA3N OTKPLITLIX CUCTEM.

29 CoBpeMeHHble TeHaeHUun pa3sutusa pacnpegeneHHbix ACY T u unterpaumm ¢ ACYTI.

30 UACY npeanpuatus: ypoBHU, 3aga4vum, BapuaHTbl peLueHuni.

31 MES- n ERP-cuctembl. HasHayeHne. MecTo B Mepapxum MHTErPUPOBaHHbLIX CUCTEM YrpaBneHns

32 OCHOBHbIE NOHATUSA Y NPUHLMMBI FOPU3OHTaNbHOM U BEPTUKANbHON UHTErpaLnmM CUCTEM yrpaBneHus.

33 AnnapaTtHble, NporpaMMHbIe U KOMMYHUKALMOHHBbIE CPEACTBa UHTErpauumn.

34 OcHOBHbIe CBOWCTBA, KOTOPbLIM JOMKHbI YOOBMNETBOPSATE COBPEMEHHbIE MHTErPUPOBaHHbIE CUCTEMbI

35 Otanbl co3gaHua NCTY.

36 Wepapxmyeckas CTpyKTypa MHTENPUPOBAHHbBIX CUCTEM aBTOMaTn3aunn. YpoBHu ynpasneHums. OyHKUUm
cUcTeM, peanuayoLmnx 3T YPOBHMU.

37 KomnnekcHas nHTerpaumsi ocHoBa co3gaHus aheKTUBHOIO NpeanpuaTms.




6.3.2 TunoBble TecTOBble 3a4aHUA

He npegycmoTtpeHo.
6.3.3 TunoBbIe NPaKTUKO-OPUEHTUPOBaHHbIE 3afaHuUsA (3agayuun, Kenchbl)

3apgaHue 1.
OnucaHve BO3MOXHbIX HELUTaTHbIX CUTYaLMW, NPEANOXeHHOe B 3adaHun, COLAEPXWUT CUTYyaLuio, KOTopasi MOXET
ObiTb Bbl3BaHa OOHOW WM  OBYMS MpUYMHaMW. PacnosHaBaHMe BO3HMKHOBEHMSI CUTyauuuM Ha npouecce

OCYLLECTBNSAETCA MO OTKIMNOHEHWIO 3HaYeHWs OOHOro M3 OCHOBHbIX NapamMeTpoB OT perfiamMeHTHOro AuanasoHa. [ns
JeTanbHOro  BbISIBMIEHWS]  KOHKPETHOW  MPUYMHBLI,  Bbi3BaBLUEW  cuTyauuto, TpebyeTcss  OUEHWUTb  COCTOsHUE
JOMONHUTENBHOO NapameTpa.

PesynbTat dhopmanunsaumm paccmatpuBaemMorn MHdopmaumm LenecoodpasHo npeactaBuTb B TabNMYHOM BUAE.

3apaHuve 2.

Ha npegnpuatnn ycraHoBrneHa eMKoCTb BblCOTOM 8 meTpoB. [JaTtumk namepsieT ypoeHb oT 0 Ao 8 M. HwxHsas
aBapuiiHas rpaHuua coctaenseT 5%, BepxHaa — 95%. Tpebyetcsa dopmynuposaTb nocneaoBatenbHOCTb AEWCTBUN NpU
pabote B cucteme MasterScada, npy ycrnoBumn BbINOMHEHUS criedylowmnx TpeboBaHUI K cucTeMe: B Criyyae HapyLlUueHust
aBapuiiHbIX TpaHuL, (BEPXHEN WNM HWKHEW) BbldaTe COOTBETCTBYHOLLEE MpeaynpexneHne, onepaTop OOIMKEH UMETb
BO3MOXHOCTb NOCMOTPeTb rpaduk U3MEHEHWsi YPOBHS XXMAOKOCTU MO BPEMEHU, 3HAYEHUS M3MEPEHUA U COoobLLIeHns o
HapyLUeHWsIX OOMMKHbI XpaHUTbLCS He MeHee 1 Mecsua.

6.4 MeToguyeckue MmaTepuansbl, onpegensirowme npoueaypbl OLLEHUBAHUA pe3yNnbTaToB 0by4yeHus
6.4.1 YcnoBusa gonycka obyyaroLwerocs K npoMexXyTo4HOM aTTecTaumMm U NOpAAOK NMMKBMAALUN aKageMn4ecKomn
3a0/MKEeHHOCTHN

[MpoBeaeHne NPOMEXYTOYHOW aTTecTauuMum perrnaMmeHTUMpPOBaHO JloKarbHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«MonoxeHne 0 NPOBeAEHUN TEKYLLEETO KOHTPOMS YCNEBAEMOCTU 1 MPOMEXYTOUHOWN aTTecTaumnm oby4datoLmxcs»

6.4.2 ®opma npoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCUUnimHe

YcTHas + MNucbmeHHas + KomnbloTepHOE TeCTUpOBaHMe NHas

6.4.3 OcobeHHOCTU NpoBeAeHUsi MPOMEXYTOYHOM aTTecTauum no AUCLUNIIMHE
Mpu npoBeaeHMN 3a4eTa BpeMsi, OTBOAUMOE Ha MOArOTOBKY K OTBETY, COCTaBnsieT He Gonee 20 MuH.

7. YHEBHO-METOAU4YECKOE U MUH®POPMALIMOHHOE OBECNEYEHME OUCLUUNIIUHBI
7.1 YuyebHasa nutepartypa

ABTOp | 3arnasue | W3paTtenscTtBo | o4 nsgaHusa | Ccebinka
7.1.1 OcHoBHas y4ye6GHas nuTepaTypa
KanrvH, B. B., KaHruH, | Paspabotka SCADA-cuctem Mocksa. Bonoraa: https://www.iprbooks
M. B., SimonauHos, . ’ Aa. 2019 hop.ru/86632.html
H. NHdpa-NHxeHepus
Cawmoiwnosa, E. M. MHTerpMpoBaHHble CUCTEMBI http://www.iprbooksh
NPOEKTUPOBaHNS " op.ru/97338.html
ynpaBneHus. Lindposoe Mocksa: Aii Nu Ap 2020
yrnpaBreHne WHXeHepHbIMU Megawna
OaHHBIMM M >KU3HEHHbIM
LWKNIOM n3genus
Mapgkux, T. 0. ABTOMAaTM3aLUSA https://www.iprbooks
TEXHONOMMYeCcKNx Mocksa, Bonorga: 2022 hop.ru/123994 .htmi
npoeccos B HedTerasoBon UHdppa-NHxeHepus
oTpacnu
7.1.2 lononHuTenbHasa y4ebHaa nutepartypa
Anb-Tnebn, B. X., |SCADA-cuctembl PocToB-Ha-[oHy: https://www.iprbooks
AHMCMMOB, B. H., [oHckom hop.ru/118021.html
MosgHsakos, A. T rocyaapCTBEeHHbIN 2017
TEXHUYECKNIA
yHMBEpcuTeT
"aBptowyeHko, A. T. ABTOMaTU3NPOBaHHbIE https://lwww.iprbooks
VMHTErpupoBaHHbIE  CUCTEMBI CapaTos: Avi Mn Op hop.ru/72793.html
ynpaeneHuns npoueccamm Mé,uma 2018
AeaTenbHOCTU
aBvanpegnpuaTus




MapkapsH, J1. B.

KomnbloTepHble  TEXHOMormm http://www.iprbooksh
ynpaeneHus c| Mocksa: Mspatenbckuia 2018 op.ru/84406.html

npuMeHeHneM SCADA- Oom MNCuC
cuctembl TRACE MODE 6

7.2 MNepe4veHb npocheccnoHanbHbIX 6a3 AaHHbIX U MHPOPMaLIMOHHO-CNPABO4YHbLIX CUCTEM
OnekTpoHHO-6MbnmnoTevHasa cuctema IPRbooks [OnektpoHHbii pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHasa 6ubnuoteka BLUTS CIb INYMNTO [OnekTpoHHbin pecypc]. URL: http://nizrp.narod.ru

7.3 MNMepeyveHb NMLEH3NOHHOIo U CBOGOAHO pacnpocTpaHAeMoro nporpaMmmMHoro o6ecneyeHus
MicrosoftOfficeProfessional 2013
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

MasterSCADA

7.4 OnucaHmne MmaTepuanbHO-TEXHMYECKON 6a3bl, He0OGXo0AMMOMN ANA OCYLUEeCTBNEeHUA o6pa3oBaTeNbHOro
npouecca no gucumnnumHe

AyauTopus

OcHalleHue

KomnbloTepHbIN Knacc

MynbTumMeauiitHoe 060pyaoBaHUE, KOMIMbIOTEPHAs TEXHUKA C BO3MOXHOCTbIO MOAKMIOYEHUS K
cetn «WMHTepHeT» 1 obecrnedyeHMeM [O0OCTyna B SMEKTPOHHYH  MHGOPMALIMOHHO-
obpasoBaTenbHyto cpeay

JlekunoHHas
ayautopus

MynbTumeauiitHoe oGopyaoBaHue, cnelmanuampoBaHHas Mebesb, gocka




