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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;

MHdopMaLNOHHbIE CUCTEMbI U TEXHOMNOMK

AOMUHUCTPUPOBAHUE UHPOPMALIMOHHBLIX CUCTEM
MpoekTnpoBaHMe UHGPOPMALIMOHHBLIX CUCTEM
MnaHvpoBaHWe pecypcoB NpeanpusiTus

2 KOMNETEHLUWN OBYYAIOLLEIroCcA, ®OPMUPYEMBbIE B PE3YJIbTATE OCBOEHUA AUCLIUMIIUHDbI

MK-6: CnocobeH pa3pabaTbiBaTb TEXHMYECKOE 3ajaHMe Ha CUCTEMY

3HaTb: OCHOBHbLIE npuHUMnbl  CUCTEMHOINO noaxoda, Wwcnosib3yemble npu  NpoekTnpoBaHWW, Ctagum KU 3ITanbl
NpOeKTnpoBaHNA OONbLUMX/CNOXHbBIX CUCTEM; cogepxaHue pa60T, BbINOJTHAEMbIX Ha CTagnax U dTanax NpoeKkTupoBaHUA
CUCTEM.

YMeTb: COCTaBnATb TEXHWYECKME 3adaHusi Ha co3gaHue OBonbLUMX/CNOXHBIX CUCTEM WM UCNONb30BaTb pe3ynbTatbl B
CcBOel NpodeccuoHanbHON OeAaTenbHOCTU; UCMOMb30BaTh NPUHUMMLI CO34aHMsa U pa3paboTkm B0NbLUMX/COXHbBIX CUCTEM.

Bnapetb: metogamu c6opa N aHalim3 UCXOOHbIX AOaHHbIX O5nA pelleHuda npakTu4eCKnx 3agad, B TOM 4ucrne and
NpoeKTnpoBaHNA U onncaHme nopsagka pa60T Nno co3aaHunio U cagadve CUCTeMbl, NMpuUHUMNaMmm CUCTEeMHOro noaxoaa npu
CO30aHNN N NPOEKTUPOBaAHUN CUCTEM.




3 PE3YIIbTATbI OBYYEHUA MO ANCUNNNUHE

KoHTakTHas
paboTta

MHHoBaLl.

dopmbl
3aHATUN

CP

Nex. Mp. | (Yackl)
(vacel) | (4acbl)

HavmeHoBaHve 1 cogepxaHue pasaenos,
TEM U y4eOHbIX 3aHATUIA

CemecTp
(kypc ans
3A0)

Paszgen 1. BBegoeHve B MHTErpupoBaHHbIE
CUCTEMbI MPOEKTUPOBAHUA 1 YNpaBneHns

Tema 1. Y710 Takoe WHTErpMpoBaHHbIE
CUCTEMbI W  BRUSHWE  MHTErpauMn  Ha
3 PEKTUBHOCTL NPOM3BOACTBA

BeeneHne. OcHoBHbIe NOHATUS
WHTErpMpOBaHHOM CUCTEMBI
npoektTnpoBanna wun ynpaenenuns (MCI1Y),
OYHKUMN 1 CTPYKTYPbl MHTErPUPOBaHHbIX
cucTem, B3aNMOCBS3b npoLEeccoB
NMPOEKTMPOBaHWsl, MOArOTOBKM NPOU3BOACTBA
W ynpaBneHnsi NPOU3BOACTBOM. 1 21 rn
OcHoBHble NOHATUSA " NPUHUMNI
rOpU30HTanbLHON " BEpPTUKaNbHON
WHTErpauum cuctem ynpasrnenus. Buabl
WHTEerpauumn cucTem yrpaBreHust:
OopraHusaunoHHas, dyHKLUMOHanbHas,
MHGOPMaLIMOHHas, nporpaMmmHas "
TeXHU4Yeckas.

Tema 2. Ob6ecneuveHne WCITY, TenaeHuun
pa3sutus  pacnpegeneHHolx  ACY  TI1,

nHterpauusa ¢ ACYTI 5
Matemartunyeckoe, MeToaMyeckoe n
OpraHu3aunoHHoe obecneyeHne,

NpoOrpaMMHO-TEXHUYECKME  CpeacTBa  Ans
NMOCTPOEHMS WHTErpMpOBaHHbIX cucTem
NPOEKTUPOBaHMS U YMPaBIeHus.

CoBpemeHHble TeHOEeHUMK pasBuTUA
pacnpegeneHHbix ACY TIT n uHTerpauumn c
ACYT. Knaccudmkauma wn coctas WNCITY. 2 21
ApxuTtekTypa CBSI3U  OTKPbITbIX  CUCTEM.
Uepapxus pacnpegeneHHbIX cucTem
ynpaenennsa. MexayHapoaHble cTaHaapTbl
pacnpegeneHHblx ACY TI. ®usmyeckas
ctpyktypa WCITY. ®yHkuum un  CTpyKTypa
WHTErPMPOBaHHbIX cucTem ynpaBreHuns
COBPEMEHHbIM npeanpusaTuem. MES-
cuctembl, ERP-cuctembl WHTerpaums Ha
ypoBHe ERP- 1 MES- cuctem.

Pasnen 2. [MporpamMHO-TEXHUYEeCKue
KOMMIEKCbl B CTPYKTYPE WHTErPUPOBaHHbLIX
CUCTEM TMPOEKTUPOBAHUA U  ynpaBlieHus.
MpoMbILLIIEHHBIE CETU.




Tema 3. PacnpegeneHHble CUCTEMBbI
ynpasneHus. YnpasnsioLwme
BblHNCINTESIbHbIE KOMMJIEKCHI.

YnpasnstoLune BblYUCTIUTENbHbIE
komnnekcol (YBK) Ha nporpammunpyembix
KOHTponnepax, Knaccudmkaums YBK.
Mporpammupyemble noruyeckune

KOHTPOMMEepbl, MOHOBMOYHbIE KOHTPOMMepb
U  NpOMBbIWEHHbIE KoMMbiloTepbl. ObLwas
CTPyKTypa KaHanoB BBOOAa - BbIBOAA MU
MOAKIIOYEHNE aHanoroBblX W AOMCKPETHbIX
CUrHaros. Mopaepxka ceTeBon
apxuTtektypbl. YCO (ycTpomctBa cBA3M C
ob6bekToMm) c NPOEKTHO-N3MEHSEMbBIM
coctaBom wmogynen. OpraHunsauns YCO.
MporpamMupoBaHMe KOHTPONMEPOB. HA3bIKK
TEXHOMOrM4YecKoro  MpPorpaMMupoBaHus o
ctanpapty IEC 61131.

Tunbl M apxuTekTypa MUKPOMNPOLLECCOPOB.
Buabl namsaTu. BHyTpumMalLMHHBIE
UHTepdENCHI. BcrnomoraTenbHble "
nepndepunHole yctponctea. OcobeHHOCTU
NOAKITHYEHNS NCMNOMHUTENBHbIX
MeXaHU3MOB. VIHOPMALMOHHBLIN OOMEH B
YBK, unHTepdencel B YBK. lNMpombiwneHHbIe
LWUMHbI U CTaHAAPTbl CBA3M.

Tewma 4. NpomblwwneHHble cetn B UCITY

MpombiwrneHHble  cetTn.  TpeboBaHusa K
cetaMm, Tomonoruu, ocobeHHoctn. CeTb
Profibus. Buagbl ceTtenn Profibus, ypoBHM
yrnpaBneHuns, opraHusaums OOCTyna K LUMHe,
kaHanbl, Bugbl Tenerpamm. Cete CAN. Buabl
ceTeu CAN, YPOBHMU yrnpasneHus,
opraHuMsauus goctyna K LUMHe, KaHanbl,
BUAbI Tenerpamm. CpaBHuTenbHas
XapaKTepucTuka ceTen. Cessb
KOHTponnepoB B  cuctemy. CBaAsb C
nokanbHbIMM  ceTaMn  npeanpuatusa. CeTb
Industrial Ethernet.

21

Pasgpen 3. SCADA cuctembl, nakeThl
aBTOMAaTU3NPOBAHHOIO NPOEKTUPOBAHUS

20




Tema 5. MNMoHstne SCADA cuctem. lNMpumepsl
npumMmeHsembix B otpacnn SCADA cuctem.

HasHayeHne n dyHkumn SCADA - cuctem.
Ctpyktypa un xapaktepuctukm SCADA -
cuctem. Crtpyktypa SCADA - nakeTos:
CuUCTeMbl BU3yanusaumu npouecca, BBoda —
BblBOAA nepeMeHHbIX, oTobpaxeHus
TPEHAOB, anapmoB, COCTaBIIEHUS OTYETOB U
ap. Tunosble SCADA, npobnembl Bbibopa -
cuctembl. OPC- craHgapT B3aMMogencTBus
SCADA-cuctem n MNJIK.

SCADA  cuctemsl, nx PYyHKUUK n
ncrnonb3oBaHne ans NPOEKTMPOBaHNS
aBTOMAaTM3NPOBAHHbLIX CUCTEM YynpasneHus,
OOKYMEHTVPOBaHMS, KOHTpons n
yrpaBreHnss  CNOXHbIMWU  NPOU3BOACTBaMMU
otpacnn. TunoBble SCADA, npobnemsl
BbliOOpa - CUCTEMbI Mpumepsl
WHTErPMPOBAHHbLIX CUCTEM MPOEKTUPOBAHUA
N ynpaBneHus.

Tema 6. [lpoekTMpoBaHve  annapartHo-
nporpaMMHbIX  Komnnekcos.  WHTerpaums
CMCTEM B npouecce NpoeKkTMpoBaHus.

Cuctemsl aBTOMAaTM3NPOBaHHOIO
npoektupoBanusa (CAIP) pacnpeneneHHbix
ACY TI. TlakeTbl ang  pa3paboTku
NMPOEKTHOW AokymeHTauuun. [lpegctaBneHue
00 0cobOeHHOCTAX NporpaMm, WUCMOSb3yeMbIX
Ha cTagusix NPOEKTMPOBaHNS
WHPOPMALIMOHHBIX CUCTEM.

Cragun npoekTupoBaHus MHAOPMALMOHHBLIX
cuctem. CeteBas MH(pacTpykTypa. KaHanbl
nepegayn pgadHbix. CAIMNP  —  wnctopus
pa3sutns un knaccudumkaums. CoctaB U
ctpyktypa CAIP.

20

Utoro B cemecTpe (Ha kypce ansa 3A0)

20

KoHcynbTaumm n npoMexytovHas
aTTectaums (Sk3ameH)

123

2,5

6,5

Bcero koHTakTHasa pa6ora u CP no
AucuunnuvHe

14,5

129,5

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoesaHmne y’vleﬁHbIM nraHoM He npeayCcMOTpeHO

5. ®OH OLEHOYHBLIX CPEACTB AN NPOBEAEHUA NPOMEXYTOYHOW ATTECTALUU
5.1 OnucaHune nokasareneun, KPUTEPMEB U CUCTEMbI OLleHUBAHUA pPe3yNbTaToB 00y4YeHus

5.1.1 NMoka3aTtenun oueHMBaHUA

Kopn, HanmeHoBaHne oueHOYHOro
lMokasaTenu oLeHnBaHNs pe3yrbTaToB 00yYeHMs
KoMneTeHuun cpencrtea
1. OpueHTupyeTcs B OCHOBHbIX MpUHUMNAX CUCTEMHOro nogxoaa,
ncnonb3yemblx npwu NPOEKTUPOBaHUN, cTtagusax " aTanax
: 1. Bonpocbl YCTHOro
NPOEeKTUPOBaHUS ACYTT; NpPUHUMNax opraHusauum "
cobecegoBaHus
MK-6 dyHKUMoHnpoBaHma ACYTI.
2. MpakTnko-
2. CoctaBnsieT TeXHUKO-IKOHOMMYeCckoe O0OOCHOBaHME  MPOEKTOB
. OPUEHTUPOBaHHbIE 3afaHusA
cosgaHua ACVYIT; BbINONHAET MpPOeKTbl COo3daHus WH(OPMAaLMOHHbIX
CUCTEM U COOTBETCTBYHOLLMX CPEACTB.




3. Wcnonb3yeT npuHUMNBI CUCTEMHOrO nNoAXxo4a MpuM Co3gaHunM U
npoektnpoBaHmn ACYTI; nocnegoBaTenbHOCTb MOAFOTOBKN  TEXHUKO-
3KOHOMMYEecKoro obocHoBaHusa co3ganus ACYTT.

5.1.2 Cuctema n KpuTepumn oLeHNBaHUA

Kputepum oueHnBaHms cchopmMnMpoBaHHOCTN KOMMNETEHLMI

LLikana oueHnBaHus
YcTHoe cobeceaoBaHne MucbmeHHas paboTa

OTBET CTyAeHTa COAEPXKMT:

1. rnybGokoe 3HaHMe  MNpOrpammMHOro
maTtepuana, a Takke OCHOBHOIO
cogepxaHusi M HOBauUWMA  NEKLUOHHOrO

= | MNpakTMyeckoe 3afgaHWe BbINOMHEHO B MOMHOM
Kypca, MO cpaBHeHWO C  Yy4yeGHoii

obbeme c cobnogeHnem Tpebyemowm

nutepatypon; N o
- nocrneaoBaTensHOCTU OencTeun,

2. 3HaHMe KOoHUenTyanbHO-MOHATUAHOIO
; CaMOCTOSATENBHO. MpaBunbHO BblOpaHbl

5 (oTnmn4yHO) annapaTa BCero Kypca;

. napametpbl u obopygoBaHue. BbiNoOnHeHbI

3. 3HaHMe MoHorpadmyeckon nutepatypbl
1O KYDC ycnosus  u  pexumsbl, obecneymsaioLLme
ypey, nonyyeHve  MpaBUNbHbIX  pe3ynbTatoB U

a Takke cBuaeTenbcTeyeT o}

. BbIBOJOB.
CcnocobHoCTK: CaMOCTOSATENbHO
KPUTUYECKN oLeHuBaTb OCHOBHble

MOMnoXeHus Kypca;
4. yBA3bIBaTb TEOPUIO C MPAKTUKOWN.

OTBET CTyAEHTa COAEPXKMT:
1. rnybokoe 3HaHME  NPOrpammHOro

MaTtepunana, a TaKkxe OCHOBHOIO
cogepXxaHna u HOBaLMN  NEKUMOHHOro
Kypca: MpakTnyeckoe 3afjaHue BbINOSIHEHO B MOJSIHOM

- obbeme c cobnogeHnem Tpebyemon
2. 3HaHWe KOHLEenTyarbHO-NOHATUAHOIO

. nocrneaoBaTesibHOCTH AevicTeunn,
annapara Bcero Kypca;
. CaMOCTOATENBHO. MpaBunbHO BbIGpaHsI
4 (xopoLuo) 3. 3HaHMe MoHOorpadu4eckon nuTeparypsbl
napametpbl 1 obopyaoBaHue. BbinonHeHb!
Mo Kypcy, a Takke CBWOeTeNnbCTByeT O
) ycnosus 1M pexumbl,  obecneyvsaroLime
cnocobHocTy: CaMOCTOATENbHO
noflydeHne  npaBWMbHbIX  PesynbTatoB U
KpUTUYeCKu oLeHuBaThb OCHOBHBIE | o\ oo 0B

MOMNoXeHus Kypca;
4. yBA3bIBaTb TEOPUIO C MPAKTUKON.

MoryT 6bITb AonylleHbl He3HayuTenbHble
omnodkm

lMpakTnueckoe 3agaHuWe BbINOSIHEHO B MOJTHOM
obbeme c cobnogeHnem Tpebyemonm
rnocnegoBaTeribHOCTH [0encTBuMn,
CaMOCTOSITENBHO. MpaBunbHO BbIOpaHbI
napameTpbl u obopygoBaHue. BbinonHeHbl
ycnosus  u  pexumbl, obecnevmsaroLme
nonyyeHne  MpaBuUMIbHbIX  pe3ynbTatoB U
BbIBOZOB.

OTBeT CTyAeHTa COAEPXKUT:

1. 3HaHWe nporpaMMHOro MaTepuana, a
TakKe OCHOBHOIO COAEPXaHUS U HOBaLWi
3 (yaoBneTBopuTENbHO) | NEKLMOHHOIO Kypca;

2. 3HaHMEe KOHLEeNTyarnbHO-MOHSTUAHOIO
annapaTa BCEero Kypca;

3. yBA3bIBaTb TEOPUIO C MPAKTMKOWN.

MpakTuyeckoe 3afaHve BbINOMHEHO B MOMHOM
obbeme c cobnogeHnem Tpebyemon

CraButca CTYOEHTY, uMetoLemy N _

nocnenoBaTenbHOCTH OencTeui,
cyulecTBeHHble  npobenbl B 3HaHUM

2 CaMOCTOSITENBHO. MpaBunbHO BblBpaHbI
OCHOBHOr0O MaTepuwana mno mnporpamme, a

(HeyooBneTBOpPUTENBHO) napameTpsl 1 obopygoBaHue. BbINOMHEHbI

Takke pgonyctuelleMy npuHUUnuanbHble

OLLINBKY NPV MBNOXEHY MaTepuana ycrioBus U pexumbl,  obecneduBalome

MonyyeHne  npaBuIlbHbIX  PEe3ynbTaToB U
BbIBOAOB.

5.2 TunoBble KOHTPOIbHbIE 3aAaHUA UMW UHble MaTepuanbl, Heo6XxoAuMbie AN OLLEHKU 3HaHUW, YMEHUN,
HaBbIKOB U (MNK) onbITa AEATENIbHOCTH
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopMynnpoBKN BONPOCOB
Kypc 5
1 CocTaB 1 CTpyKTypa CMCTEM aBTOMaTU3MPOBAHHOTO NPOEKTUPOBaHUS
2 CeteBas MHMpacTpykTypa. KaHanbl nepegayn gaHHbIX.
3 CATP — nctopus passutus 1 knaccudukauus
4 CTtagun npoekTnpoBaHnst UHPOPMALIMOHHBLIX CUCTEM
5 CTpyKTypa npouecca NpoeKTMpoBaHus




CuncTteMbl aBTOMaTU3UPOBAHHOIO NMPOEKTUPOBaHUA pacnpegenerHHsix ACY Tr1.

SCADA —cuctembl. CocTaB 1 hyHKLMOHMpoBaHue cuctembl. OPC-cepBepbl. HazHaueHue, pyHKumn.

| N[

SCADA —cuctemsl. CTpykTypa. PYHKUMOHANBbHOE HasHaYeHne moaynen.

9 SCADA —cuctemsbl. x pacnonoxeHne B uepapxmm MHTENPUPOBAHHLIX CUCTEM YNpaBrneHus

10 OcHoBHbIe NporpaMMHoO-TeXHUYeckue yposHm ACOLY.

11 Tunosown komnnekc ACOLY. HasHaveHne, npenmyLlecTsa OT MPUMEHEHUS.

12 Tunbl HTErpaumoHHbix cepsepoB ACYTI/ACKY, pekoMmeHaaumMm No NpUMEHEHMIO.

13 Ctpykrypa u peanunsauma CAN-koHTponnepoB. OcobeHHocTu npumeHeHns CAN-ceTen.

CeTu Profibus. Tononorus, oomeH nHcpopmaumen B cetn Profibus. dyHkunmn pmsmdeckoro n kaHanbHoro

14 ypoBH4A. Agpecaums B ceTu Profibus. Mpodunu yctponcts, noagkntodaemblix k cetn Profibus.

15 Tononorun, cnocobbl gocTyna K kaHany. KaHane! cBsa3su.

16 MpombliwneHHble ceTn. OCHOBHbIE NOHATUSA. YNpaBneHne B ceTsix. [poToKOMbl MPOMBbILLFIEHHBIX CETEN.

17 JlokanbHasa ceTb Ethernet. MNpuHumnel nepegayun nHcdopmauuu, suabl ceten Ethernet.

18 KomnoHeHTb! JIBC 1 npoMbiwneHHbIx ceTel. CepBepbl, paboune cTaHUmMmM, penutepbl, KOMMYTaTopbl, MOCTbI U
Wwino3bl. HasHayeHve, dyHKUMN.

19 YnpaeneHue B ceTsix. CTekM KOMMYHUKALMOHHbIX npoTokoros OSI.

20 BbluncnmtenbHble cetn. OcHoBHbIE NOHATUA. Knaccudukaums. Bugbl Tononorui.

21 UuTepdericel RS232, RS422 n RS485. OcobeHHOCTH nepeaadn nHpopmaumm u obnactu npuMeHeHus.

22 UHTepdericel 3BM n koHTponnepos. CuctemHble wnHbl MK, Mepapxus wuH.

23 ApxunTekTypa cuctemMbl BXOAOB-BbIXOO0B B pacnpeaeneHHbix YBK.

24 Mpoueccopsbl MK, UnknnyHocTe paboTel LIMY. Tunosas apxutektypa namstu MJIK.

25 ApxuTekTypbl YBK 1 KOHTpOnnepos.

26 Yto Takoe YBK? Knaccndukaums YBK. ObbekTHasa opmeHTaums YBK.

27 | ®YHKUMM 1 CTPYKTYpa UHTEMPUPOBAHHBLIX CUCTEM YNPAaBIIeHUs! COBPEMEHHbLIM NpeanpuaTem

28 ApXNTEKTYpa CBA3N OTKPLITLIX CUCTEM.

29 CoBpeMeHHble TeHaeHUUn pa3sutua pacnpeaeneHHbix ACY Tl u unterpaumm ¢ ACYTI.

30 MACY npeanpuatns: ypoBHUW, 3aga4vum, BapuaHTbl peLLIeHni.

31 MES- n ERP-cuctembl. HasHauyeHne. MecTo B Mepapxumn MHTErPUPOBAHHLIX CUCTEM YMpaBneHnst

32 OCHOBHbIE NOHATUS U NPUHLMMbBI FOPU3OHTANBHON M BEPTMKAIbHOWM MHTErPaLIMM CUCTEM YTPaBIeHusI.

33 AnnapaTHble, NporpaMmMHbIe U KOMMYHUKALMOHHbIE CPeACcTBa MHTErpaLmm.

34 OcCHOBHbIE CBOWCTBA, KOTOPbIM [OMKHbI YOOBMNETBOPSITb COBPEMEHHbIE UHTENPUPOBAHHBIE CUCTEMBI

35 Otanbl co3gaHua NCTY.

36 WNepapxunyeckast CTpyKTypa MHTEMPUPOBaHHbLIX CUCTEM aBTOMaTU3auMn. YPOBHU ynpaeneHust. OyHKLMN
CUCTEM, pearnu3ayowmx 3T YPOBHU.

37 KoMnnekcHasa nHTerpaums ocHoBa co3gaHus adeKTUBHOIO NpeanpusTus.

5.2.2 TunoBble TeCTOBbIE 3a4aHUA

He npegycmoTtpeHo.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agayu, Kenchbl)

3agaHwue 1.

OnvcaHve BO3MOXHbLIX HELUTATHbIX CUTyauui, NpeanoXeHHoe B 33aaHuW, COAEPXUT CUTyauumio, KoTopas
MOXeT OblTb Bbl3BaHa OOHOW WNW OBYMS npuuuHamu. Pacno3HaBaHue BO3HWKHOBEHWS CUTyauuMu Ha mnpolecce
OCYLLECTBNSIETCA MO OTKIMOHEHUK 3HAYeHWs OOHOrO0 M3 OCHOBHbIX NapamMeTpoB OT pernaMeHTHOro AuanasoHa. [Ons
AETanbHOro  BbISIBMIEHWSI  KOHKPETHOW  MPUYMHbLI,  BbI3BaBLUEN  cuTyauuto, TpebyeTcsi  OueHWTb  COCTOsiHWMEe
[AOMNONMHUTENBHOIO NapamMeTpa.

PesynbTat dhopmanusaumm paccmatpusaemMon MHdopmaumn LenecoobpasHo npeactaBuTb B TabnmyHoOM BUAE.

3apaHue 2.

Ha npegnpustum yctaHoBneHa eMKOCTb BbiCOTOM 8 MeTpoB. [atumk namepseTt ypoBeHb oT 0 Ao 8 M. HwmxHss
aBapuiiHas rpaHuua cocTtaBnsgeT 5%, BepxHsa — 95%. Tpebyetcsi chopmynuvpoBaTb nocnefoBaTenbHOCTb OENCTBUMA
npu pabote B cucteme MasterScada, npu ycrnoBuM BbINOMHEHUSA crnedylwux TpeboBaHUM K cucTeme: B criyyae
HapylleHus aBapuiiHbIX [paHuL, (BEPXHEM WMM HWKHEW) BblAaTb COOTBETCTBYHLLEe npeaynpexaeHve, onepaTtop
OOMKEH UMETb BO3MOXHOCTb MOCMOTPETb Mpadvk M3MEHEHUS YPOBHS XUAKOCTU MO BPEMEHW, 3HAYEHUSI UBMEPEHUI U
COOO6LLIEHUS O HApYLUEHUSAX OOMKHbI XpaHUTbCA He MeHee 1 mecsaua.




5.3 MeTogu4yeckue matepuansl, onpegensitowme npoueaypbl OLLeHUBAHUA 3HAHUIN, YMEHUI, BNnageHuin
(HaBbIKOB 1 (MNIN) NPaKTUYeCKOro onbiTa AeATeNIbHOCTH)
5.3.1 YcnoBusa ponycka o6yuatroLierocsi K (poMeXXyTo4HOM aTTecTauum U NopsifoK NMKBUAaUUM akagemMmmyeckomn

3a40JTKeEHHOCTHU

[MpoBeaeHne NPOMEXYTOYHOW aTTecTaumMum perrnaMmeHTUMpPOBaHO IoKaribHbIM HopMaTtuMBHbIM aktom CII6ryYnTn
«lMonoxeHne o NpoBeAeHNN TEKYLLLErO KOHTPOSIS YCNEeBAaEMOCTM U NPOMEXYTOYHOM aTTecTalmm obyyaroLwmnxcs»

5.3.2 ®opma npoBeAeHUsI NPOMEXYTOYHOWN aTTecTauum no AMcCUUNInHe

YcTHas +

MNucbmeHHas +

KomnbroTepHoe TecTtnpoBsaHue

5.3.3 Oco6eHHOCTU NpoBeAeHUs NPOMEXYTOYHOW aTTecTauum nNo AUcUmUninHe

I'Ipvl npoBegeHnn 3Kk3aMmeHa BpemMdA, OTBOAMMOE Ha NoAroToBKY K OTBETY, COCTaBIIAET He oonee 40 MuH.
B TeueHune cemMecTpa BbIMOJIHAKTCA KOHTPOJbHbIE paﬁOTbI.

NHas

6. YYHEBHO-METOAMYECKOE N N(H®OPMALMOHHOE OBECNEYEHUE AUCLUUNIIUHDI
6.1 YuebHas nutepartypa

ABTOp 3arnasuve M3patenbcTBO | log nspaHus | Ccblnika
6.1.1 OcHoBHas y4yeOGHasa nutepaTtypa
Kyopswos, B. C.,|OcHoBbl http://www.iprbooks
VBaHoB, A. B., | nporpammupoBaHus hop.ru/47437 .html
Anekcees, M. B., [ MnkponpoLeccopHbIX BopoHex: BopoHexckumn
PssaHues, C. B., |koHTponnepoB B ULNDPPOBbLIX rocyaapCTBEHHbIN 2014
TapabpuHa, O. B.,|cuctemax ynpaBneHnsi yHUBepcuTeT
KoseHko, n. A., | TeEXHONOrM4YecknmMmmn MHXEHEPHbIX TEXHOOrNN
FanguH, A. A., | npoueccamm
Ceupugos, [. A.
Enuzapos, W. A., |WHTerpupoBaHHble CUCTEMbI http://www.iprbooks
TpetbsikoB, A. A., |NpOeKkTMpoBaHus n| Tambos: TamboBckui hop.ru/63849.htmi
MuenuHueB, A. H., |ynpaBneHus. SCADA- rocyaapCTBEHHbIN 2015
[MoroHuH, B. A., | cuctembl TEXHUYECKNI
Hasapos, B. H., yHuBepcuTeT, O6C ACB
OneBckuia, . M.
6.1.2 lononHuTenbHas yyebHasa nutepartypa
VMBaHoB B. 0., | IHTerpnpoBaHHble cUCTEMBI http://publish.sutd.ru
MaexoB E. I., | npoekTupoBaHus n Itp_ext_inf_publish.p
JloruHos B. B. ynpaBneHus hp?id=3078
aBTOMAaTU3NPOBAHHbIX n
aBTOMaTU4ECKNX c n VD
npounssoacTte. ConpspkeHue a'g%%ﬁ;ﬁﬁ. ypr- 2016
OOHOKPUCTarbHbIX A
MUKPOKOHTPOMNNEPOB c
AaTymkKamm n
NCNOMHUTENbHBIMM
MeXaHn3Mamm
B.IN. Akoenes OcHoBbI KOpNopaTUBHbIX M-Bo obpasoBaHus 1 http://www.nizrp.nar
WH(POPMALIMOHHbIX  CUCTEM Hayku PO, BLUT3 2016 od.ru/metod/kafprikl
[TekcT]: yuebHoe nocobue cnerynTA. — Cné.: matiif/13.pdf
BWTS CMerymnTg
"aBptoweHko, A. IM. ABTOMaTM3MpPOBaHHbIE https://www.iprbooks
WMHTErpupoBaHHblE  CUCTEMBI Caparos: At [ 3p hop.ru/72793.html
ynpaBneHus npoweccamm ' 2018
Megua
AeaTenbHOCTU
aBvanpegnpuaTus

6.2 NepeyveHb npodeccuoHanbHbIX 6a3 AaHHbIX U MH(POPMAaLMOHHO-CMPaBO4YHbIX CUCTEM

OnekTpoHHo-6MbnnoTtevHasa cuctema IPRbooks [OnektpoHHbi pecypc]. URL: http://www.iprbookshop.ru/

OnekTpoHHas 6ubnuoteka BLUTI CI1b MNYMTA [AnekTpoHHbi pecypc]. URL: http://nizrp.narod.ru




6.3 MNepeyeHb NULIEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHAeMOoro NporpaMMHoOro oéecnevyeHus

MicrosoftOfficeProfessional 2013
Microsoft: Windows Professional 10 Russian Upgrade OLPNL AcademicEdition

MasterSCADA

6.4 OnucaHmne MaTepuanbHO-TEXHUYECKOWN 6a3bl, HEOOGXOAUMOMN ANA OCYLEeCTBNEeHUA o6pa3oBaTenbHOro
npouecca no gUucumUnIInHe

AyouTtopus

OcHalleHne

KoMnbloTepHbIn knacc

MyJ'IbTI/IMeﬂI/IVIHOG o6opy,1:|,OBaH|/|e, KOMMbOTEPHAA TeXHUKa C BO3MOXHOCTbHO MNOAKIHYEHUA K
ceTn ((MHTepHeT)) n obecneyeHnem nocrtyna B ONEKTPOHHYIO I/IH(bOpMaLI,VIOHHO-

obpa3soBaTernbHyto cpefny

JlekunoHHas
ayguTopus

MynbTumeaunnHoe obopygoBaHue, cneumanmavpoBaHHas mebenb, Aocka




