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ABTOMATHKH U KOMIIBIOTEPHBIX CUCTEM

3aB. kadenpoii K.T.H., IOIEeHT 3arneBanoB AHApeit BaneHTHHOBNY



1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1{Llenbr0 OCBOCHUS TUCLMIUIMHEI SBISETCS MOMyIEeHIE KOMIIETCHIMH B 00JIaCTH aHAJIN3a, IPOEKTUPOBAHMS U pa3paboTKu
aBTOMAaTH3HPOBAHHBIX CHCTEM

2. MECTO JUCHMIITMHBI B CTPYKTYPE OOII

Huxon (pazgen) OOIT: b1.0.03

2.1|Tpe6oBanns K MpeIBapUTEILHOI MOATOTOBKE 00YYAIOIETOCS:

2.1.1|ypoBeHs OakanaBpuara: JJIEMEHTHI U yCTPOICTBAa aBTOMAaTH3HPOBAHHBIX CHCTEM

2.2 Ill/lCIII/ll'lJ'II/ll-lLl H MPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHON JUCHUTITHHBI (MOZ[y.]'lfl) Heo0XO0UMO KaK
npeamecTByriee:

2.2.1|TIpoekrupoanne ACY TII

3. KOMIIETEHIIMX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHbBI
MOAYJIs)

IIK-3.1: YMeeT noAroTABJIMBATH U YTBEPKAATH 3aJaHUs HA BBINOJHEeHHEe Pa00T HA MOATOTOBKY MPOEKTHOM J0KYMEHTAIUN
aBTOMATH3MPOBAHHOMN CHCTEMBbI YIPABJECHUS TEXHOJOTHYECKHMMH MPoIeccaMu

MIK-3.2: Ananu3zupyet nndopmManuio 00 aBTOMATU3UPOBAHHBIX CHCTEMAX YIPaBJIeHUs] TEXHOJOTHYECKMMH MpoleccaMu 1
HCIOJIb3yeMOM 000py10BAHUH BeTyIIMX MPOU3BOANTE el

IIK-3.3: Pa3pabaTbiBaeT BApDUAHTBI CTPYKTYPHBIX CXeM ABTOMATH3UPOBAHHOI CHCTeMbl YIIPABJIeHHS TeXHOJIOTHYeCKUM
NPOLIECCOM H OCYIIECTBJISIET BbIOOP ONTUMAJIBLHOH CTPYKTYPHOMH CXeMbl

IK-6.1: YmeeT pyKoBOAUTH Pa3padoTKOil TeXHMYECKHX 3aJaHMIl, METOAHMYECKHUX U PA0OYUX MPOTPaAMM, TEXHUKO -
IKOHOMHYECKUX 000CHOBAHHUII U APYTUX JOKYMEHTOB NPH NPOBeJeHUH HAYYHO-UCCIIe0BATEILCKHUX M ONBITHO-
KOHCTPYKTOPCKHUX padoT

B pe3yabTaTe ocBOeHHUS TMCHUILTAHBI 00yYaIOLIUICS T0/KeH

3.1|13unaTth:

3.1.1|OcHOBHBIE IIPUHLUIIBI, METOBI U CPEACTBA OpraHu3anuy aBToMatu3upoBanHoil UT-undpactpykTypsl,

3.1.2{CocraB u (byHKL[I/IOHaJ'ILHLIC BO3MOXHOCTHU COBPEMEHHBIX ITPOTrPaMMHBIX CPEACTB, B HaCTHU aHaJIu3a, IPOCKTUPOBAHUA U
paSpa6OTKI/I ABTOMATHU3HUPOBAHHBIX CUCTEM

3.2|Ymerh:

3.2.1|Onpenensite napamMeTpsl aBTOMATU3UPOBAHHONM CHCTEMBI, KOTOPBIE TOJDKHBI OBITh YIyYIICHEI,

3.2.2|TIpousBoauTh cpaBHUTENbHBIH aHamu3 SCADA-cucTeM

4. CTPYKTYPA U COJEPKAHUE JTUCIIUITIJIMHBI (MOAYJIS)

Kon HaunmenoBanue pasnenos u TeM /Buj | Cemectp | Yacos | Komneren- | Jluteparypa IIpnmeyanue
| 3aHATHA 3aHATHA/ [ Kvpe 10707

Paznen 1. OcuoBubie nouaTust ACY TII.
HNnpopmanmoHHbIe NPOLECCHI.

11 Knaccudpukanus ACY TII. Tunosas 2 4 IK-3.1 JI1.1J12.1
(dyHkunoHansHas crpykrypa ACY TII.
OCHOBHBIC IPUHIUIBI, METOABI U CPE/ICTBA
OpraHu3aly aBToMaTu3upoBaHHoi 1UT-
uHPpacTpykTypsl. CHcTEMBI
SCADA/DCS. CoBpeMeHHBIE TIOAXOIbI K
CTaHJAapThl ABTOMATU3AIIMN OpPTraHU3aIIUH.
/JTex/

1.2 Camonoaroroska. Pabota c 2 12 K-3.1 JI1.2J12.1
MH()OPMAIIMOHHBIMH PECYPCaMu U
JTUTEPATypOH, TSl MOATOTOBKH K
BBINTOJTHEHUIO KOHTPOJIbHOU paboTel. /Cp/

Paznen 2. Cucremnl SCADA/DCS




2.1

Cxembl aBTOMaTH3alMU. TpeOoBaHHS K
ABTOMAaTH3UPOBaHHOI HH(OPMALTOHHON
cucreme. Pa3paboTka apXUTEKTYpHI U
MPOTOTHUIIOB ABTOMaTH3UPOBAHHBIX
nH(OopMaIOHHBIX cucTeM. [TonsaTne
CBSI3H, BXOJIHBIX U BBIXOJIHBIX KaHAJIOB.
IMTaxerst TPACE MODE, GENESIS,
FIX32, Master SCADA. NnTepeiic
nakera GENIE. Pa3pa6orka B SCADA-
cucreme. Mcnons3oanue Trace Mode.
[ToHsTHE CBSI3H, BXOAHBIX U BEIXOIHBIX
kaHanoB. [Taketsl TRACE MODE,
GENESIS, FIX32, Master SCADA. /JIex/

IK-3.2

J2.1J12.2

2.2

SCADA-cuctemsl. Ilens: ITo3HaKOMUTBCS
co SCADA-cucremMamu, UX Ha3HAYEHUEM U
(hYHKIUAMHE, TIOJTYYUTH OBIT PabOTHI C
onHOM u3 Takux cucteMm — Master SCADA.
3ananue: M3y4uTh METOIbI pa3pabOTKU
CHCTEM peanbHOrO BpeMeHH, nHTepdeiic
Master SCADA. Pa3paboraTh KOHTYp
CHCTEMbI M TIAHEITh YIIPABJICHUS
ABTOMAaTH3MPOBAHHOM CHCTEMBI cOOpa
JIAHHBIX, 00pa0OTKU U YIPABICHHUS C
nomoineio SCADA-cucremsl Master
SCADA. /JTa6/

IK-3.2

JI1.2J12.1J13.1
€)!

2.3

IIpoexkTupoBaHre MUKPOIIPOTPAMMEI -
AMYJIATOpa YCTPOMCTBaY.

Ilenbto 1abopaTopHOI pabOThI ABISIETCS
CO3JIaHHe TIPOTPAMMBbI YIIPABJISIOLIETO
YCTPOWCTBA, IMYIISITOPA YCTPOHCTBA.
3agaHue: OCBOUTH MTPUHIHIIBL
MPOEKTHPOBAHHUS Ha OCHOBE CO3/IaHMUS
TaOJIHILIBI COCTOSIHUI KOHEYHOT'O aBTOMATa
OMYJIUPYIOIIET0 YCTPOUCTBO, OMICAHHE
BHCIIHUX CUTHAJIOB, a TAKXKC HallMCaHUsA
CaMoro 3MYJISITOpa Ha OCHOBE
MEXKIIOTOYHOTO B3auMoieiicTBUs. JlaHHas
nporpamMMa JJOJDKHA HMETh apXUTEKTYPY
BCTPOSHHON CHCTEMBI PETbHOTO BPEMEHH,
BBINIOJIHCHHAA B YCJIOBUAX SMYJISIIIUU
MOZOOHBIX CHCTEM Ha OIePAIlMOHHOM
cucreme cryzieHra. /J1ad/

IK-3.2

J3.1

24

Camonoaroroska. Pabota c
MH()OPMAIIMOHHBIMH PECYpCaMu U
JUTEPaTypOH, JIsl MOATOTOBKH K
BBIMTOJTHEHUIO KOHTPOJIbHOU paboTel. /Cp/

12

IK-3.2

J2.1

Pa3nen 3. Cucrembl peajibHOr0 BpeMeHH
B aBTOMAaTH3aINHU.




3.1

OmnepalroHHbIe CUCTEMBI PEATBHOTO
BpemeHn. CBOHCTBA OMEPaMOHHBIX
CHCTEM peanbHOro BpeMeHH. Kaccot
OIIePallMOHHBIX CUCTEM PEabHOTO
Bpemenn: VXWorks, OS9, pSOS, LynxOS,
QNX, VRTX. IIpumenenue
OTIEPAIMOHHBIX CUCTEM PEATbHOTO
BpPEMEHH IIPU aBTOMaTu3auud. [loHATHS
cucremsl paspabotku (host) u cucrembr
ucnonHeHus (target). Mecto coBpeMeHHBIX
TEXHOJIOTHH aBTOMATH3aIINH,
OIIePallMOHHBIX CUCTEM PEAbHOTO
BPEMCHH U CUCTEM PEalbHOTO BPEMEHH.
/JTex/

IK-3.3

2.1

3.2

Pa3paboTka 4eI0BeKO-MaIIHHHOTO
unrepderica B SCADA-cucreme

Llenbio naHHOM pabOTHI ABIAETCS
npruoOpeTeHne HaBbIKa pa3paboTKu
YeJIOBEKO-MaIIMHHOTO MHTep(eiica B
SCADA-cucreMe, BKIIIOYAIOIIETO B ceOst
pa3paboTKy aHUMHPOBAHHBIX SIIEMEHTOB
rpadudeckoro uHTepdeiica u ux

CBSI3b C TeraMu 0a3bl JaHHBIX PEAIBHOTO
BpPEMEHH.

3ananue. PazpaboraTh B rpaduueckoM
penaktope SCADA-cucTeMsl
AQHUMHUPOBAHHBIH CUMBOJI MJIH BUICOKAP
TI0 3aJaHUIO MIPETI0IaBaATENs.

Casi3aTh HOBEACHHE Pa3pabOTaHHOTO
CHMBOJIa C U3MEHEHHEM Tera B 6ase
JIAHHBIX (C aHAJOTOBBIM HJIM TUCKPETHBIM).
/J1ab/

IK-3.3

JI1.1J12.1J13.1
92

3.3

IIpoexTupoBaHue B cUCTEME
MasterSCADA.

Ienb paboTbl: M3y4nTh OCHOBBI U
IpUOOPECTH HABBIKU pabOTHI C CUCTEMOM
cOopa JaHHBIX U OIEPATUBHOTO
JHCIETYEPCKOrO YIPABICHUS
MasterSCADA.

Ha npeanpustuyn ycTaHOBIEHA EMKOCTb
BBICOTOH 8 METpPOB, JaTYUK U3MEPSET
ypoBens ot 0 o 8 M. Hwkusas aBapwuiiHas
rpaHuLa cocTaBisieT 5%, BepxHusst — 95%.
TpeboBanus k cucteme: B cimyuae
HapyIICHUs aBapUIHBIX IpaHull (BepXHEH
WY HIJKHEHN) BBIIATh COOTBETCTBYIOLIEE
npenynpexaenue. MueMocxema J10/DKHa
OTOOpaXaTh TEKyIlee 3HAYCHHE YPOBHS
xuakoctu. [IpenocTaBuTh BO3MOXKHOCTh
orepaTopy U3MEHATh 3HAUCHUS
HpeRynpeANTEIbHBIX TPAHHUIL.

/J1ab/

IK-3.3

J1.1J13.1

3.4

CamornoaroroBka. Pabora ¢
UH(QOPMAIIOHHBIMH PECypCaMu U
JIUTEPATYPOH, JIsl TIOATOTOBKH K
BBINTOJTHEHUIO KOHTPOJIbHOU paboTel. /Cp/

12

IK-3.3

J1.1J12.1

Paznen 4. MexaHu3Mbl peajibHOTO
BPEMEHH.
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Ba3oBbie MEXaHU3MBI PEATBHOTO BPEMEHH.
CocraB 1 QyHKINOHAIBHBIE BO3MOXKHOCTH
COBPEMCHHBIX aBTOMaTU3UPOBAHHBIX
CHCTEM peajbHOro BpeMeHH. ba3oBbie
MEXaHU3MBbI PEATbHOTO BPEMEHHU.
MexaHU3MbI PeaabHOTO BPEMEHH.
YcraHoBleHne paB JOCTyMA K (aiinam u
[aNKaM aBTOMAaTH3HPOBAHHBIX CHCTEM
peanpHOro BpeMeHu. ba3ossie,
00s13aTeNbHBIC MEXaHM3MBI: CHCTEMA
MPUOPUTETOB U AITOPUTMBI
JHCTICTYCePU3aLIHN (IHHAMHUYECKHUE,
MPUOPUTETHBIC, MOHOTOHHBIE, JANITHBHBIC
u mp.). /Jlex/

IK-6.1

JI1.1J12.1

4.2

Jaruuku B cucteme MasterSCADA.

Lens padoTer: IIproOpecTn HaBBIKH MO
MCIIOJIb30BAHUIO JTaTYUKOB HA MHEMOCXEME
B cucteme MasterSCADA. Ha
MHEMOCXeMe HeO0OXOMMO OTPaKaTh:
AKTHUBHYIO, PEAKTUBHYIO U MOJHYIO
MOIIHOCTb. 3aUeHHUs HATIPSDKSHUS, TOKA U
yria ¢ (¢pu) nocrymnator uepes OPC
cepBep. MOIHOCTh HEOOXOAUMO
paccunTath. MHCTpYMEHTAIbHBIC
cpencrBa: Cucrema MasterSCADA, OPC-
cepsep MasterOPC, koudurypanus OPC
cepBepa Cumymsitop.mbc. /JTa6/

IK-6.1

JI1.1J12.1J13.1
93

4.3

TIporpammupoBaHue JTOTHYECKHX
koHTposutepoB MasterPLC Designer. Ilens
paboter: [103HAKOMHTBCS ¢ CHCTEMOH
MIPOTPAMMHUPOBAHUS JIOTHUECKUX
koHTposutepoB MasterPLC Designer.
Harmmcats nporpammy ynakoBku § 6ut B 1
GaiiT. [IpOMBIITICHHBIH KOHTPOJLIEP
o0nazaeT BXOAOM B 8 OUT U BEIXOAOM B 1
Oaiit. TpeOyercs mepeBecT!
napajuieJIbHbIi IBOUYHBIN KO B
JIeCATU4HOE 4uciio (Beixox). s mepeBona
JIBOMYHOTO YHCJIA B IECATHYHOE
HEOOXO0IUMO 3TO YHCIIO PEICTaBUTh B
BUJIE CYMMBI IPOU3BEJCHUN CTENIEHEN
OCHOBAHUS IBONYHOM CHCTEMBI CUHUCIICHUS
Ha COOTBETCTBYIOIIME IIU(PHI B paspsaax
JIIBOMYHOTO yucia. /J1a6/

I1K-6.1

JI1.2 J11.3J13.1

4.4

Camonoaroroska. Pabota c
MH()OPMAIIMOHHBIMH PECYpCaMu U
JUTEpPaTypOH, 7Sl MOATOTOBKH K
BBITIOJTHEHUIO KOHTPOJIBHOM padoTel. /Cp/

13

IK-6.1

JI1.2J12.1

Kontp.pad.

Pazpgen 5.

51

/OK3amen/

27

IIK-3.1 TIK-
3.2TIK-3.3
IK-6.1

JI1.1 J11.2J12.3

S. OHEHOYHBIE CPEJICTBA

5.1. OueHounble MaTepuaJbl 1J51 TEKylIero KOHTPoJIsA U l'lpOMemyTO‘lHOf/i aTTreCTallun

HpeJlCTaBJ'ICHBI OTACJIbHBIM JOKYMEHTOM

5.2. OueHouynbie MaTepHAJIbI JIs1 JUATHOCTHYECKOT0 TECTUPOBAHHUS

HpeZ[CTaBJ'IeHI)I OTACJIbHBIM JOKYMEHTOM




6. YHEBHO-METO/JMYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. PekomeHyeMasi JuTepaTypa

6.1.1. OcHoBHas quTEpaTypa

ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, ron | Konnu-Bo
JI1.1 |Cadwun P.I'., UBaHOB AKTyasnbHbIe IPOOIEMbl aBTOMATH3ALIUH Kazanb: Kazanckuit 1
AN., Tynues /I.B. JiepeBooOpabaThIBAIONINX U JIECO3ar0TOBUTEIBHBIX HaIlMOHAJbHBIN
MPOU3BOJCTB. ABTOMATH3UPOBAHHBIE CHCTEMBI YIIPaBJICHUS UCCIIe0BAaTEILCKUN
TEXHOJIOTHYECKHMH TIpolieccaMu: yueOHoe rmocodue TEXHOJIOTHYECKHUH
yHuBepcuteT, 2014,
3JIEKTPOHHBIN pecypc
JI1.2 |T'ne6os, B. B., I'nOkue aBTOMaTH3UPOBAHHBIC TPOM3BOJICTBA: Y4eOHOE Caparos: By3oBckoe 1
ypsiruy, A. 1O., rnocobue oOpasoBanue, 2021,
Kanrun, M. B., Eropos, AJIEKTPOHHEIN pecypc
M. E., Kanrun, E. M.
JI1.3 |MBanoB A. A. ABTOMaTH3AIM TEXHOJIOTHUECKHX ITPOIIECCOB U MPOU3BOACTB: |MockBa: 1
YuebHoe nocodue WznarenbcTBO
"®OPYM", 2020,
3JIEKTPOHHBIN pecypc
6.1.2. JlononHuTeIbHAS IUTEPATYpPa
ABTODBI, COCTaBUTENHN 3arnaBue WznarenscTBo, ron | Komnu-Bo
JI2.1 |Kanrun B. B., Ko3nos B.|AnmaparHsie 1 mporpaMMHBIE CpeCTBa cucTeM ynpaBineHus. |Mocksa: BUHOM. 3
H. [TpoMmbllIIEHHBIE CETH U KOHTPOJUIEPHI: Y4eOHOe mocodue JlaGoparopus
3HaHMM, MakeT 2012
JI2.2 |I'punenko tO. b. CuHcTeMbI peajbHOTO BpeMeHH: YueOHoe mocodue Tomck: Tomckuit 1
roCyJapCTBEHHBIN
YHUBEPCHUTET CHCTEM
yIpaBieHUs U
PaIrOdIEKTPOHUKH,
2009, snexTpoHHbIH
pecype
JI2.3 |Angeix B. C. ABTOMaTH3UPOBAHHBIE CICTEMBI YIIPABICHUS Mockaa: FOpaiir, 1
TeXHOJIOTHYECKUMH TIporieccaMu Ha TOC: yueOHUK a71st By30B (2024, aneKTpOoHHbIH
pecypce
6.1.3. MeTtoaquueckne pa3paboTKu
ABTOpBI, COCTaBUTEIN 3arnaBue WznarensctBo, ron | Konuu-Bo
JI3.1 |Typuusn, 0. A., CucTeMbl peajJbHOTO0 BPEMEHH: METOMYECKOE Tocodue Mockaa: 1
Konpmn, b. ©., Hznarensckuii Jlom
Bonpapenxo, U. C., MUCuC, 2015,
Bbapannukosa, 1. B. 3JIEKTPOHHBIN pecypc
6.2. IlepeueHb pecypcoB HH(POPMALMOHHO-TeJIeKOMMYHHKAMOHHOI ceTn "UHTepHeT"
D1 [Cosmanue npoekra B MasterSCADA https://docplayer.ru/117882964-Uchebno-metodicheskoe-posobie-sozdanie-proekta-v-
scada-sisteme-masterscada-po-discipline-scada.html
32 |CHUCTEMBI PEAJIBHOI'O BPEMEHU http://www.lib.madi.ru/fel/fel1/fel16M489.pdf
33 |CHUCTEMBI PEAJIBHOI'O BPEMEHMU http://library.miit.ru/methodics/04022015/03%2041745.pdf
6.3.1 Ilepeyens MPOrpaMMHOro odecreyeHust
6.3.1.1|OS Windows XP, W7, WS8.
6.3.1.2|Cpena paspabotku MS Visual Studio
6.3.1.3|Master SCADA (cBo0.-pacnp. 1eMo Bepcusi)
6.3.1.4|ClearSCADA (cB06.-pacmp. 1eMO BepcHs)
6.3.1.5|Taker npukianabx mporpamm Microsoft Office
6.3.1.6|Onepannonnas cucrema Windows
6.3.2 Ilepevyenb nHGOPMALUOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1|T"apanT-uHdopmarmonHo-npasoBoii moprait. http://www.garant.ru/
6.3.2.2|Koncynsrantlimtoc —HaaexHas nmpaBoBas moaepkka. hitp://www.consultant.ru/




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE TUCITUILJIMHBI (MOAYJIS)

7.1

YueOHast ayIuTOpHs AJIs IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THUIIA, 3aHATUI CEMMHAPCKOTO THIA (Ja00paTOPHBIX 3aHATUH),
IPYNIOBBIX U HHAWBUAYAJIBHBIX KOHCYJIbTALUH, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTAallui OCHAIIICHA: KOMITJIEKT
CHelMaNIu3upOBaHHON yueOHol Mebenu, MapkepHas (MeJIoBasi) J0CKa, KOMIUIEKT IEPEHOCHOT0 MYJIbTUMEIUIHOTO
000pyI0BaHMS - KOMIBIOTEP, IPOEKTOP, MPOSKINOHHBIN 3KpaH, KOMITBIOTEPHI C BO3MOKHOCTEIO BEIX0Aa B VIHTEpHET 1
JOCTYIIOM B 3JIEKTPOHHYIO HH()OpMaIIMOHHO-00pa3oBaTenbHyto cpeay. Obecrnieuen aoctTyn k cetu IHTEpHET 1 B
IEKTPOHHYIO HHOOPMALOHHYIO CPely OpPraHU3aLUH.




