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1 IlepeyeHb IJIAHUPYEMBIX Ppe3y/IbTAaTOB O0yYeHHs MO JUCLHHUIUIAHE, COOTHECEHHBIX C
IUIAaHUPYEMbIMH pe3y/IbTaTaMHU 0CBOEHHs 00pa30BaTe/IbHOM MPOrPaMMbI

1.1 [ucuunivHa «PacnpepeneHHble CHCTeMbl yNpaB/ieHHsi TeXHOJIOTMUEeCKHUMHU
mporeccaMM W NPOU3BOACTBaAMHM»  obecrieunBaeT  (OpMHpOBaHHE  CJIeJYIOLHX
KOMIIeTeHI[UH C y46TOM UHANKATOPOB MX JJOCTH)KEHMS

KO,Z[, HAMMEHOBAaHHEe KOMIIeTeHIIUH KO]I[ HHAUKATOPA KOMIIETECHIIUHN

[TKC-4 CriocobHOCTh pa3pabaThiBaTh a/rOPUTMUYECKOE
Y IIpOrpaMMHoOe obecrieyeHre CPeJiCTB U CUCTEM [IKC-4.2
aBTOMAaTH3aLMU U YTIpaBJIeHUs

1.2 B pe3yibTaTe 0CBOEHHUsI JUCLUIIMHBI Y 00y4arOIUXCA AO/DKHBI ObITH ChOpMUPOBaHbBI

Kopg,
CopepxaHue HHAMKATOpa Pe3ynbTar 00yueHus
HHAUKaTOopa
IIKC-4.2 CniocobeH HUCI0/1b30BaTh 3HaTh CTPYKTYpPY, COCTaB, Ha3HAUeHUe

coBpeMeHHble SCADA cucteMbl | U (PyHKLIMY UHTETPUPOBAaHHBIX CUCTEM
JJ1s1 MOHUTOPHUHIA U YIIPaB/IeHUsI | IPOEKTUPOBAHMS U yIIPABJIeHUS;
TeXHOJIOTUUeCKHUMHU TPOL[eCCaMH; | OCHOBHBIE 3/1eMeHThI, TpeOoBaHUs K
BO3MO)KHOCTH MX IpaMyeckoro | CoCTaBy, YCTPOMCTBY U peanu3aLiuv

peJiakTopa Jjist pa3paboTKu yesI0BeKO-MalllMHHOTO HHTepdelica;
YyesI0BeKO-MalllHHOTO MeXaHWU3Mbl B3aUMO/IeNCTBUS CUCTEM
uHTepdelica JUCTIeTUePCKOro yrpas/ieHusi u cbopa

JAHHBIX C BHEILITHUMU YCTPONCTBaMH,
0CcOOEeHHOCTH CO3/IaHUsI CBsi3el MeXXy
ee e 37ileMeHTaMu;
TI0C/Ie/J0BaTeIbHOCTb Pa3paboTKu
CUCTEeM aBTOMaTHU3aL[u1
TIPOM3BO/ICTBEHHBIX U
TeXHOJIOTMUeCKUX MPOLIeCCOB C
WCTI0/Tb30BaHHEM UHTEr PUPOBaHHBIX
CUCTeM TMPOEeKTUPOBAHUS

YMeTb porpaMMHUpPOBaTh U
OT/Ia)KUBaTh CUCTEMBI Ha Oase
MHUKDOKOHTPOJI/IEPOB; MOIb30BaThCs
HWHCTPYMeHTa/IbHbIMU [TPOTrPAMMHbBIMU
Cpe/iCTBaMH UHTePaKTHBHBIX
rpauueckrix CUCTeM, aKTyaTbHbIMU
JJIsi COBDEMEHHOT0 TTPOM3BO/ICTBa;
pa3pabaTbiBaTh UHTEIIEKTYaTbHbIMI
uHTep(delic cucrem,
OpHEeHTUPOBaHHBIX Ha WU3MepeHue,
KOHTPOJIb, COOp, XpaHeHue U
00paboTKy MPOW3BO/CTBEHHON U
TeXHOJIOTMUeCcKou UH(opMaLyu, a
TaK)Ke KOMIbIOTePHOe yIIpaBjieHue
TeXHOJIOTUUeCKUMU U
TIPOM3BO/[CTBEHHBIMU TPOLIeCCaMHu.
Bnajersb HaBbIKaMU pabOTHI C
BBLIUMC/IUTE/ILHON TeXHUKOH,




coBpeMeHHbIMU SCADA cucremamy;
HACTPOWKU MHTep(ecoB 1
KOH(UTyprUpOBaHUs ITPOTOKOIOB
obMeHa JJaHHBIMU MEXY
komrioHeHTamu ACYTII u SCADA
cucreM; pa3pabOTKU OrepaTopCKUX
HHTepdeiicoB

2 MecTo aucuunivHbl B cTpykTrype OOII

V3yueHre AMCLMIUIMHBI «PacripefesieHHble CUCTEMBI YIPaBIeHUs TEXHOJOTMUECKUMM
MpolleccaMd YW TIPOM3BOZICTBAMUW» 0a3UpyeTcss Ha pe3yjbTaTaX OCBOEHWS C/Ie/yHOIIUX
JUCLIATITMH/TIPAKTUK: «IIporpaMMHpOBaHUe TPOMBIIIEHHBIX KOHTPOJUIEPOB», «IIporpaMMHoe
obecrieuenuie ACY TII»

Jucounuivza SIBJISIeTCS TpelIeCcTBYIOLen JJ1s JVICLIUTUIVH/TIDAKTHK:
«[Ipon3BofCcTBeHHasl IpaKTUKa: IpeAJUIUIOMHas IIPaKTUKa», «ABTOMaTHU3aLys YIIpaB/IeHUs
JKU3HEHHBIM LIMKJIOM MPOYKLN»

3 O0beM AUCIHMILTHHbBI

O6Bem aucHmIuIvHLbL cocTaBasgeT — 3 3ET

TpyA0eMKOCTh B aKaJeMUYeCKHUX Yyacax
Bujy yue6Hoii paboTh1 (OpuH akajeMUuyeCcKuil yac COOTBETCTBYeT 45
MHHYTaM aCTPOHOMUYECKOTO yaca)
Bcero Cemectp Ne 8
OO0111as1 TPYZA0eMKOCTh AUCIIUATITHHBI 108 108
AyIUTOpHBIE 3aHATHS, B TOM YUCJIE: 45 45
JIEKIINU 18 18
naboparopHbie pabOThI 18 18
TpaKTUYeCKrue/CeMUHapCKUe 3aHsITUs 9 9
CamocTosTenbHast paboTta (B T.4. 63 63
KYPCOBO€ MPOeKTUPOBaHue)
TpyA0eMKOCTb IPOMEXKYTOUHOM 0 0
arrecTaluu
By npome)xyTOYHOM aTTecTalyu
(MTOrOBOTO KOHTPOJIsI TIO JUCLIUTI/IMHE) 3 o 3auer C
ayeT C OL|€HKOU o
OL|eHKOU
4 CTpyKTypa U cojiepKaHue JUCLUII/INHbI
4.1 CBojiHbIEe JaHHbIE 110 COAEPKaHHUI0 AMCLIUT/IUHBI
Cemectp Ne 8
No HaumeHnoBaunue HEKL[I/II/IB“ALI KOHTa;;(; HoR paﬁonlfll3 (CEM) CPC dopma
| e Ko |y | Ko |y [ Kon | [ o | T
B UYac. B UYac. B Yac. B UYac.
1 2 3 4 5 6 7 8 9 10 11
Beenenue. o
1 CO,E['qer(aHI/Ie u 1 2 4 4 YCTHEIR
3a/lauM Kypca. onpoc
2 YnpasneHue 2,3 4 4 4 YcTHbI




TIPOM3BO/ICTBOM orpoc
VHTerpupoBaHHbIe .
3 | cucremmr 45 | 4 1 2 L2 yg | Yo
3,4 ornpoc
yTIpaB/ieHusi
IIporpamMmmMHoO-
TeXHUYeCKHe
cpeZiCcTBa /s
IOCTPOEHUs 6, 7, 2,3, 1,2, Otuer no
4 8 16 36 sabopaTop
pacrpe/ie/ieHHbIX 8 4 3,4 o
HOW pabore
cucTemMm
yTIpaB/IeHUs
TIPOM3BO/ICTBOM
IIpomesxyTounas 3auer ¢
arrecTauus OLIeHKOM
Bcero 18 18 63

4.2 KpaTkoe cofiep)KaHue pa3/ie/ioB U TeM 3aHATUHH

Cemectp Ne 8

Ne

Tema

Kpartkoe cojepxanue

TeXHUYeCKHe CpeficTBa
JJ151 TIOCTPOEeHUsI
pacripefie/ieHHbIX CUCTEM
yTpaB/ieHust
MIPOU3BO/[CTBOM

1 BBepenue. Cozepxanve | OCHOBHBIE MIOHATUSI UHTErPUPOBAHHOW CUCTEMBbI
Y 3a/lauM Kypca. ynpasieHusi. HazHaueHue WHTerpupoOBaHHBIX CUCTEM
yripaBinenusi. [Ipobnema unterparmu ACY.
OcHoBHble NpuHLUIIEI MHTerpauuu AC npenpusTHsl.
2 Ynpasnenue [IpeanocelnKy Cco3/1aHNSI MHTETPUPOBaHHBIX CUCTEM
NIPOU3BO/|CTBOM yrpaBsJieHus. Y DOBHM yIpaB/ieHHs] IPOU3BOJCTBOM.
[TpoekTrpoBaHUe crCTeM aBTOMaTH3aLyy
TeXHOJIOTMUeCKUX MPOLIeCCOB U NTPOM3BO/ICTB.
3 VHTerpupoBaHHble CymHocTs nHTerpauyu. OCHOBHbIE HalrlpaB/eHUs
CUCTeMBI YIIpaBJ/IeHUs VHTerpanuu. B3aumocBs3b poLeccos
MPOeKTHPOBaHMS, NOATOTOBKU ITPOM3BO/CTBA U
yTpaBJieHus IPOU3BO/CTBOM
4 [TporpamMmHoO- OTanbl pa3BUTHSL CUCTEM NTPOMBILLJIEHHOM

aBTOMaru3auyu. VisyueHre MpUHLMIIOB pPaboOThI
pasnmuHblixX Y CO, KoHLleHTpaTopoB U T.4.SCADA-
cucteMsl. [Touarne SCADA-cuctem. @yHKIMU
SCADA-cucTeM 1 UX UCI0JIb30BaHUE JIJIs1
IIPOEKTHPOBAHNS aBTOMAaTU3UPOBAaHHBIX CUCTEM
KOHTPOJISL U yIIPaB/IeHUs CJI0’KHBIMU
nipousBozcTBaMu. IIpumepsl npumenseMbix SCADA-
cucTeM

4.3 IlepeueHb /1ab0pPaTOPHBIX padoT

Cemectp Ne 8

. Kon-Bo akajjeMn4ecKux
Ne HaumeHoBaHue 1a00paTOpHOI PadoThI
JacoB

1 CeTeBble TEXHOJIOTHH Ha IIPUMepe OJIHOKOHTYPHOMN )

CHUCTEMbI aBTOMATHUECKOT'O PEry/IMPOBAHUSI

IMTopkmouenne SCADA TRACE MODE 6 k
2 CHUCTEMe PEeryJIMPOBaHUs TEMITEPATYPHI MOJ 6

yrnipaBneHreM CodeSys. OPC-TexHO0J/IOTUU
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3HAKOMCTBO C pa3/IMuHbIMU BUJaMH KaHa/IOB
3 repejiauu JaHHbIX U TEXHUUECKUMU CpeJICTBaMH 4
JU11 UX peanu3alyu

KondurypupoBanue nanenu oneparopa CI1-307P,
vHTepdeichb

4.4 TlepeueHb NMPAKTHYECKUX 3aHATHH

Cemectp Ne 8

. Ko/1-Bo akajieMuuecKux
No Tembl NpakKTHUeCKHX (CEeMHUHAPCKHX) 3aHATHI “aCOB
1 [Mopk/royeHHe BTOPUYHBIX IPUOOPOB K 00bEKTaM 3
yIpaBJleHus!
[MonyuyeHuie HaBbIKOB pa3pabotku ACY TII B
2 WHTerprupoBaHHOM cpejie pa3pabotku TRACE 6
MODE 6

4.5 CamocrosiTesibHasi padoTa

Cemectp Ne 8

Ne Buj CPC Ko/-Bo akajeMudecKHx
4acoB

1 OdopmiieHre 0TYETOB 110 J1aOOPAaTOPHBIM U 17
NIPaKTUYeCKUM paboTam

2 [ToaroroBka K NpakTU4YeCKUM 3aHATUAM 16
(y1abopaTopHBIM paboTam)

3 IToAroToOBKA K C/laye M 3al[yUTe OTYETOB 14

4 ITpopaboTKa pa3/ie/ioB TeOpeTHYeCKOro MaTepuasia 16

B Xoze rmpoBeaeHns 3aHSTUN 110 AUCLIUIIMHE MCIIONB3YHOTCA C/1eAYyIOoIe NMHTeDAKTUBHEBIE
MeTO/bI 06yq9HI/IHZ JIeKIUA-BU3YyaJ/In3aliysd, MaCTep-KilaCC, KOMIIbIOTePpHaA CUMYJ/IALIA

5 IlepeyeHb yueOHO-MeTOANYECKOr0 00ecrieueHUsl JUCIUTIMHBI
5.1 MeToanueckue yKa3aHus /1A 00yYarOI[UXCS 110 0CBOEHHIO JUCHUILTHHBI
5.1.1 MeToauuecKue yKa3aHusl /ISl 00y4aOUXCs N0 NMPAKTHYECKUM 3aHATHSIM

VHTerprpoBaHHbIe CCTeMbI IIPOEKTUPOBAHUS U yTIpaBIeHUs

aBTOMaTU3UPOBAHHBIX U aBTOMaTHUUeCKUX MTPOM3BO/CTB [D/1eKTPOHHBIN pecypc] .
MeToyecKue yKa3aHUsl 10 BLITIOJIHEHUIO MPpaKTUUecKux pabort. / IpKyT. Hall. uccref,.

TexH. yH-T, 2018. - 50 c. http://elib.istu.edu/viewer/view.php?file=/files3/er-17850.pdf

[IpakTrueckoe 3anaTue Ne 1
[MoaxroyeHre BTOPUYHBIX IPHOOPOB K 00BEKTaM YIIpaBIeHust

Llenb 3aHsaTHA :O3HAKOMUTBLCS C Ha3HaYeHHeM U yCTPOMCTBOM pa3/IMUHbIX BTOPUYHBIX
nipruOopoB. [ToyunTh MpakTHUeCKre HaBbIKK TIOAK/IIOUEHHUs Pa3/IMUHBIX JATYMKOB K BTOPUUHBIM
npubopaM ¥ BbIBOZA TOTyUYeHHOW H(OpMaIiy Ha SKpaH MOHUTOPA.

3azanue: M3yunth pyKOBO/CTBA 10 FKCIUTyaTalliy HAa BTOPUYHbBIE PUOOPHI U JaTUUKH.
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[Moax/MOYNTE JAaTYMKK K BTOPUYHBIM Tipubopam. [Tomyunts nHpopmaiyio Ha Tabsio mpubopa.
Co3aaTh MPOEKT B UHTerpUpoBaHHO cpefie pa3pabotku TRACE MODE «IloakmoueHue
npubopa kK SCADA- cucteme TRACE MODE» u BeiBeCcT! HH(POPMALIMIO Ha 3KpPaH MOHUTOPA T10
OJIHOMY M3 TIpe/I/I0KEeHHBIX Mperno/jaBaTeseM NHTep(ericoB.

[TpakTrueckoe 3angaTue Ne 2
[MTonmyuenue HaBbIKOB pa3pabotku ACY TII B uHTerpupoBaHHOM cpezie pa3paboTKu
TRACE MODE 6

Lenb 3ansiTvst: O3HAKOMUTBLCSI C UHTErpUpoBaHHOM cpefioii papabotku ACY TII TRACE
MODE 6. ITonyunTs NpakTHYeCcKue HaBbIKU CO3JaHUs crucTeM Busyammsanuu (HMI-
MHTepdeiic).

3azmanue: O3HAKOMHTBLCS C MIHTETPUPOBaHHOU cpesioi pa3pabotku ACY TII TRACE
MODE 6. IlepBblit 11ar- 0CBOUTb «BBICTPBIN CTapT», MO3BOJISIOIIMK HAUMHAIOLLIMM CO3/aBaTh
MIPOCTeHIIINe TIPOeKThI 6e3 TTyOOKOro U3y4yeHus BCeil CUCTEMBI.

Co3paTh cCTeMy MOHHUTOPHHTA, COZiepKalllyto oivH y3en APM, oTobpaarolyto ¢
TIOMOILL{bIO Pa3/IMUHBIX CPE/ICTB OMepaTopCKOro MHTepdeiica 3HaueHUs1 BHyTPeHHero reHeparopa
curHasa. [Ipy npoeKTMpoBaHWU KUCII0/1b30BaTh MeXaHW3M aBTONoCcTpoeHust KaHaioB TRACE
MODE 6 merogom

«OT 111a6/I0HOB», TI03BOJISIFOLL{MI CO3/jaBaTh KaHasbl B y3/1e 110 apryMeHTaM 111a6J/I0HOB, T/ie B
KavecTBe 111a0/I0HOB Oy/IyT BBICTYIIATh TaKKe KOMIIOHEHTHI IPOeKTa KaK KpaH 1 rporpamma. B
JlaNbHeNIIeM, B COCTaB CUCTeMbI BBECTH (DYHKLIMIO yIIpaB/IeHUs], peainu30BaTh B3auMO/EeNCTBHE C
npuiokeHreM Windows 1o mporokosy obmena DDE, a B 3aBepiiieHre pOU3BeCTH
MOJIK/IFOUeHe aHa/IOr0BOro CUrHasia OT MOAYJIA Y/Aa/leHHOrO BBOJA.

OTyeTsI MO MPAKTUYECKUM PaboTaM 0(OPMIISIFOTCSI B COOTBETCTBUH C TPeOOBaHUSIMU
MeTOAMUECKUX YKa3aHUM 110 BBIMOJIHEHUIO KaXKZ0i paboThl U TpeboBaHusimu ctangapta CTO
WpI'TY.005-2007. OTueT JO/KeH COAep>KaTh TUTYJIBHBIN JIUCT, 11e/Tb paboThl, TEOPETUUECKYIO
YacTh, BLIBO/IbI TT0 pPaboTe, OTBETHI Ha KOHTPOJIbHbIE BOMPOCHI U PellieHUs 3a/iau, CITHCOK
nurepaTypbl. OTueT 10/DKeH ObITh oopmiieH Ha OymakHoM Hocuterne (popmat A4). B
OTUeTHBIX MaTepuasax IPUBeCTU CKPUH-ILIOThI HAallMCAHHBIX [IPOrPaMM, ITOJTyYeHHBIX TPEH/I0B,
5KpaHHBIX (hopm. [TprBecTr pa3paboTaHHbIE MOHTA)KHBIE Y TIPUHLIUITMA/IBHBIE 3/IEKTPHUECKHe
CXeMBbl.

5.1.2 MeToauuecKne yKa3aHus /sl 00y4aromuxcs 1o JIabopaTopHbIM padoTam:

NHuTerpupoBaHHbIe CUCTEMbI IPOEKTUPOBAHKWS U YIIPABIEHUs] HEMPePbIBHBIMU TPOLIeCCaMU
[D/1eKTPOHHBIM pecypc] : MeTouuecKre yKa3aHHs 110 BBITOTHEHHIO 1Tab0paTOpHbIX paboT:
OYHOU M 3a04HOM (hopM 00yueHus 1o HarpasieHuto 15.03.04 "ABToMaTH3aIUs
TeXHOJIOTMUeCKHX MPOLIeCCOB ¥ MPOU3BOACTB", MPOQM/Ib BTOMAaTU3aL1sl TEXHOJIOTUYECKUX
TMPOL[eCCOB U MPOU3BO/CTB HerpepbIBHOTO Tvra" / IpKyT. Hall. ucciaef. Tex. yH-T, 2018. - 50 c.
http://elib.istu.edu/viewer/view.php?file=/files3/er-17849.pdf

5.1.3 MeToauueckue yKa3aHus /IS 00yUaroIUXCA M0 CAaMOCTOATeTbLHOM padoTe:

[ ycneliHOro 0CcBOeHUs MPOUIEHHOT 0 JIEKLIMOHHOT'O MaTepyasia v 3HaHWM, TT0JlyUYeHHbIX Ha
71ab0paTOPHBIX U MPAKTUUECKUX 3aHSATHUSIX CTY/I€HT [JO/DKEH BBITIOJTHUTh HEOOXOAUMBINA 00beM
CaMOCTOSATe/ILHOM pabOThI.

B mnipotiecce camoCTOSITe/TbHOM MOATOTOBKU [I71s1 3aKperyieHusl TeOPeTUUeCKUX 3HaHWM, a Takxke
TOJITOTOBKU K ITPOBEpPKe 3HaHUi HeoOX0AUMO:

- YUTaTb KOHCIEKT JIeKL[1i, pery/sipHO MMOBTOPSIs TIPOii/ieHHbIe TeMbI;

- U3y4yaThb TeOPeTUYeCKUI MaTeprasl C IOMOILbIO OCHOBHOM U JIOMO/THUTE/ILHOU JIMTepaTyphl U
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VH(bOpPMaLMOHHBIX PECYPCOB;

- M3y4YaTh TeOPeTUUECKYHO UacTb TIPY TIOATOTOBKE K TIPOBE/IeHUI0 U 3alljuTe 1abopaTOpHBIX
pabor.

B npakTryeckux paboTax CTyieHTy HeoOX0[UMO U3yUUTh [JOTIOJIHUTE/TbHbIN MaTeprat 1o
JVICLIUTI/IFIHE, He BOILEeAIINY B OCHOBHOM JIEKLIMOHHBIN KYPC, OTBETUTb HA KOHTPOJIbHBIE
BOTIPOCHI U PELIUTh 3a/laui.

[Tpu moATroTOBKE K 3aueTy He0OXOJMMO UMeTb COOCTBEHHBIN KOHCTIEKT JIEKL[UH, TIOBTOPHTh
TIPOi/IeHHbIN MaTepya U TeMbl 1JabopaTOPHBIX PabOT U MPAKTUYECKUX 3aHSITUM, BHITTOJTHUTD
MMCbMEHHYH0 PaboTy (BU3yasM3alyio TeXHOJIOTMUECKOTO TTpoLiecca) v TIpeCTaBUTh ee Ha
NIPOBEpPKY MperiofiaBaTerto.

1. [IpopaboTKa OTJe/bHBIX pa3fie/ioB TeEOPeTHYeCKOro Kypca

CamocTrosTenbHast paboTa CTY/IeHTOB TIPOBOJMTCS B COOTBETCTBHUU C MCIIO/Ib3YEMBIMH B
yueOHOM TIpoliecce BUAAMU yUeOHBIX 3aHSATHH.

V3yueHue JOTIO/THUTETFHOTO MaTepyara o AUCLUTUIMHE SIB/ISIeTCST 00s13aTeTbHOM
cocrapmstoiieit CPC. B pamkax storo Buzia CPC cTyieHT [jo/bKeH u3ydyaTh TeOpeTHUeCcKui
MaTepuaJl, UCTIOb3Ysi:

- COOCTBEeHHbIN KOHCITEKT JIEKLWH;

- TeopeTHUYecKue pas/ie/ibl MPaKTUUeCKUX 3aHITUM;

- OCHOBHYIO U JIOTIOJIHUTE/IbHYIO JIUTEPATYPY 110 JUCIUTIIHHE,;

- UHTePHeT-PeCypChl.

V3yuaTh MaTepran peKoMeH/1yeTCsl TIOC/Ie[JoBaTe/IbHO T0 cofilep)KaHuio yuebHuka. CrefryeT
MPOYMUTATh BeCb MaTepyaJi, He 3aTPOHYThIN Ha JIeKLIWH.

[Tocsie u3yueHus TeMbl 110 yUeOHUKY (yueOHOMY TT0COOMIO) JKeslaTeTbHO OCYIIIeCTBUTh
CaMOTIPOBEPKY MPUOOPETeHHBIX 3HAHWH TI0 TIEPEUHI0 BOTIPOCOB, TPUBE/IeHHBIX B KOHIIE TJIaBbl, a
eCJIM UX HEeT CaMOCTOSITe/TbHO COCTaBUTh NepeueHb BOTIPOCOB [IjIsi CaMOTIpOBepKHU. Kpurepuem
olleHKH 1o janHoMy Buny CPC ciyut cBo60fHOe OPHEHTHPOBaHKE CTYZEeHTa B U3yUYeHHOM
TeopeTHYeCKOM MaTepuare.

2. TloAroToBKa K MpaKTUUYeCKUM 3aHATHUSM (J1abopaTOpHBIM paboTam)

[TpakTHUeckue 3aHITUS COZIeP>KaT JOTOTHATETbHBINA MaTepHrast 10 JUCILUTIIMHE, KaK BOIIIe M,
TaK Y He BOLIe/IINI B OCHOBHOM JIEKL[MOHHBINM KYPC U MpeiHa3HaueHsbl J1s1 POPpMUPOBaHUS Y
CTYZI€eHTOB HaBLIKOB MPAKTUUECKOTO MPUMEHEHUS] TeOPeTUUECKUX CBe/leHUH (MOHTaXK CXeM,
NporpaMMHpOBaHKe KOHTPOJLJIEPOB U T.[.). Bo BpeMsi MpakTHUeCcKoro 3aHSITUsI CTY/I€HThbI
JIOJDKHBI CAMOCTOSITE/TLHO BBITIOJIHUTE 3aZlaHUSI TIPeTojaBaTesisl.

3. OcdopmsieHre OTUETOB 110 J1IabOpaTOPHBIM U MPaKTUYeCKUM paboTam

Lenb paboThI:

- “3yuyeHre KOMIbIOTEePHBIX TEXHOIOTHI 1 MPHoOpeTeHre HaBbIKOB CO3ZaHUs
WHTETPUPOBAHHBIX CUCTEM YIIPaBJI€HMUS;

- U3yueHHe CeTeBbIX TEXHOJIOTHI Ha TTPAKTHKe.
Cojiep>kaHue 3a/IaHUI: B KaKZOM 3aJJaHUU Ha MPOZeIaHHYI0 paboTy MPUBOAUTCS TTOCTAHOBKA
3aJlauu, pacKpbIBaroIasi TeMy paboThbl, HAOOP MCXO/HBIX JaHHBIX U COCTaB TpeOOBaHMUH K
METO/IUKe UCC/Ie/IOBAHU; CBe/IEHHS U3 TEOPUH.
TpeboBaHus K OTUETHBIM MaTepHasIaM:
TI0 UCC/IeZIOBaTeIbCKOM paboTe, BEIOPAHHOU CTY/I€HTOM, TIPe/ICTAB/ISIETCS OTUET, KOTOPBIM
odopmisieTcsi B le4aTHOM Bujie B cooTBeTcTBUM ¢ CTO, 1 IO/DKeH cofiep)KaTh cieyolye
TTYHKTBI:
-II0CTaHOBKA 33/auy;
-MO/I€JIV U aJITOPUTM DeIIeHUs 3aIauM;
-KpaTKoe M3/I0)KeHHe MeTO/IUKH BhITIOJIHEHHs paboThI;
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-aHaJ/IU3 MOJIyYeHHBIX Pe3y/IbTaTOB U OCHOBHbBIE BBIBOJBI.
151 06paboTKY pe3ybTaToOB PeKOMeH/1yeTCsl UCII0J/Ib30BaTh YHUBepCa/lbHbIe IPOrpaMMHbIe
npoaykThl (Nanocad, Excel).

4. [ToAroToBKa K TeKyLeMy KOHTPOJIIO

[nst npoBeieHrs TeKyI1Lero KOHTPOJIS YCIIeBaeMOCTH CTYZE€HTOB MO JUCLUATI/TMHE UCTI0J/Ib3YHOTCS
TeCThI (B T.4. TECTUPYIOLasi IpOrpamMmma), C IOMOILbI0 KOTOPBIX OLIeHUBAKOTCS1 3HAHUSI OCHOB
TeOPUU MEeTPOJIOTUH, JOCTOBEPHOCTH Pe3y/IbTaTOB U3MepPeHUH, CTaHAapTHU3aLluu U
cepTUdUKaLUU.

TecT npeiyCMOTpeH [i/151 TPOMEKYTOUHOTO KOHTPOJISI 3HAHUM MO0 OCHOBHBIM paszesiaM Kypca
(JE). TectupoBaHue poBOAUTCS B popMe BbIOOpa MpPaBU/IbHBIX OTBETOB U3 MPe/I/I0XKEeHHbIX
BapuaHTOB. [Ipy MOATOTOBKE K TECTUPOBAHUIO CTYeHTy HeoOX0AMMO 1popaboTaTh
NeKLIMOHHBIN MaTepual.

5. IToAroToBKa K UTOrOBOMY KOHTPOJIIO (3aueTy)

WToroas arrecrausi no AUCLIUIIMHE OCYILeCTB/SIETCS MyTeM CjauM 3aueTa.

[lomycK K 3aueTy: - BBIMOJIHEHHAS 1 3allUIlleHHasi MMCbMeHHast pabora.

6 @DoHJ OLEHOUHBIX CPeACTB A/ KOHTPOJIA TeKyllell ycCrneBaeMOCTHM U TPOBe/eHUsl
NMPOMEe)XYTOUYHON aTTeCTalyuy Mo JUCHHUIINHE

6.1 OneHouyHble cpeACTBa /IS IPOBEJAEHUA TeKyIlero KOHTPOJIs
6.1.1 cemectp 8 | OTuer no 1abopaTopHoii padore
OmnucaHue npoueaypsbl.

JlaboparopHast pabota Ne 2

Tewma: IToaxmouenne SCADA TRACE MODE 6 k cucreMe yripaBjieHus.

Llesib paboTBI: 03HAKOMJIEHHE C YCTPOWCTBOM U TMPUHILUIIOM PaboThI maHesu ornepatopa CI1270.
[TosmyueHre HABBIKOB pa3pabOTKU UesioBeKO-MalllMHHOTO uHTepdetica. [Togkmouenne APM k
00BEeKTY yTpaB/ieHUsI.

[Tops10K TipoBeieHHs pabOThI:

1. Hacrpoiika KoHTposiiepa AJist paboTsl co Scada.

2. Hactpoiika Scada cuctemsl Trace Mode 6.

Kpurepumu oneHuBanus.
«3auTeHo», «He 3auTeHO»

6.1.2 cemectp 8 | Y cTHBII onpoc
Omnucanue npoueypsl.

Tema 2: YnpaBneHue MPOX3BOACTBOM

Bomnpocs! aj1s1 KOHTpOsIS:

[IpeAnochIKY CO3/aHUSl MHTeIPUPOBAaHHBIX CUCTEM YIIpaB/ieHUsl. Y DOBHU yIIpaB/ieHUs
Mpou3BOACTBOM. [IpoekTpoBaHre CUCTeM aBTOMAaTH3aLMy TeXHOJIOTUUeCKHX TIPOLeCCOB U
NpOU3BO/CTB. PacripesiesieHHble cucTeMsl yripaB/ieHusl. CTaHjapTHbIe S3bIKU
nporpammupoBanus [TJIK. Homenknarypa Bxog0B v Bbixoz0B ITJ/IK-154. locTyrHbie
uHTepdechl 115 CBSI3U C 00beKTaMHU.

Tema 3: VIHTerpupoBaHHbIE CUCTEMBI YIIpaB/IeHUS

Bomnpocs! fj1s1 KOHTPOISL:

CywHocTts uHTerpanuu. OCHOBHbBIe HarpaB/ieHWs UHTerpaluu. B3aumocss3b poreccos
MPOEKTUPOBaHMS, IMOATOTOBKU MPOM3BO/CTBA U YIIpaB/IeHUs IPOM3BOACTBOM. Peanmsanus
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KacKa/IHOW cxeMbl yripaBsieHus Ha 6ase T1JIK-154. CpeacrBa Busyanmm3auuu B cpefie CoDeSys.

Tewma 4: IIporpaMMHO-TeXHUYeCKUe Cpe/CTBa [/I1 TIOCTPOeHUs pacrpe/ie/leHHbIX CUCTeM
yIpasjieHUs: IPOM3BOCTBOM
Borpocs! jj1s1 KOHTpOIA:

[Mpuniunos pabotel Y CO, KoHLleHTpaTtopoB U T.1. SCADA-cucremsl. [Tonsitue SCADA-
cucteM. PyHkiuu SCADA-cucTeM U UX UCIIO/Ib30BaHUe [I/1 IPOeKTUPOBAHUS
aBTOMaTU3UPOBAaHHBIX CUCTeM KOHTPOJIS U YIIpaBJIeHus C/I0’KHBIMY TIPOU3BOACTBaMU. IIpumepsl
npumeHsieMbix SCADA-cucteM. MeToz aBTonoctpoeHust mpu pa3pabotke SCADA.
Texnosiornu OPC u DCOM.

KpuTtepun oneHUBaHus.
«yIOBJIETBOPUTE/ILHO», «HEYI0BIE€TBOPUTE/IbHO»
6.2 OueHouHbIe Cpe/ICTBA /I/IfA MPOBe/[eHHs MTPOMEeXyTOUHOU aTTecTaluu

6.2.1 Kpurepun wu cpeacrBa (MeTo/bl) OLEHMBAHUA WH/JUKATOPOB [ OCTIDIKEHUS
KOMIIeTeHI[UHM B PaMKaX MPOMe)XyTOUHOM aTTecTaluu

CpeactBa
(MeToapBI)
HpuKaTop AOCTHKEeHUA
Kpurepuu onleHUBaHUsA OLleHUBAaHUSA
KOMIIeTeHI[UH .
NMPOMEe)KyTOUHOU
arTecTanuu
[TKC-4.2 Oco3HaeT MeCTO  MHTerpUpOBaHHBLIX | BbimonHeHue

CUCTEeM yIpaB/ieHHsi Ha COBPEMEHHOM | KOHTPOJIbHOTO
NIpeJIIDUSTUN, UX CTPYKTYpPYy, COCTaB M | UHAWBU/YaJbHOIO
(GbyHKUMH, cO3ZlaeT TPOEKT B Cpefie | 3a[jaHus;
SCADA, ocyuiecTBisieT KOH(QUrypaLuio | yCTHOe

IJIK, BBIMOJTHSIET pa3paboTKy | cobecesoBaHue TIO
rpaduueckoro uHTepdelica | Bompocam
TI0/Tb30BaTeJIsl.

6.2.2 TunoBble O1|eHOUYHBbIE CPeACTBA NPOME)XXYTOYHO! aTTecTanuu

6.2.2.1 Cemectp 8, Tunosbie oL{eHOYHBIE CPe/CTBA /AJisl MPOBe/eHUust
A depeHUPOBAHHOrO 3a4eTa MO0 JUCIMII/IUHE

6.2.2.1.1 Onucanue npoueaypsbl

Borpocel K 3auerty:

O600611jeHHast CTPYKTYpa COBPEMEHHOT'0 aBTOMaTU3UPOBAHHOTO TIPeATIPUSTHS.

[Mousitue UCITY. Tpeboanusi k UCITY, ornuuutenbHble ocobeHHocTu VICITY.
CrpykrypHble ypoBHu VICITY.

KouTtponnep B crpykrype UCITY. O6061rieHHasi CTPyKTypa KOHTPOJIepa.

3azauy, pelaeMble KOHTPOJL/IepOM. KOHLIEHTPaTOPHI.

CpasHeHnue PC- u PLC-KoHTpo/1/1epoB. f3bIKK ITpOrpaMMHUpOBaHYsl, UCII0/Ib3yeMble I1pY
pa60Te ¢ PC- u PLC-KoHTpoOJ/I/IEpaMH.

SRR

7. [TpompiiisieHHas ToKanbHasi ceTb. Ha3HaueHue, 0co0€HHOCTU. TUIIbI TPOMBIIIIEHHBIX
ceTeu.
8. YpoBeHs cepBepoB (ynpasssitolux OBM). 3asaun ypoBHs cepBepoB. APXUTEKTYPHI,
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WCII0/Ib3yeMble Ha YDOBHe CepBEepOB.

9. [ToHsiTHe KOMILJIEKCHOM aBTOMAaTH3aljii MPOX3BO/ICTBa. B3anMoCBsi3b MpoijeccoB
MPOEKTHPOBAHUSI TPOU3BO/ICTBA, MOATOTOBKY MPOU3BO/CTBA U yTIpaB/ieHUs POU3BO/ICTBOM.
10. Craguu u sTansl co3ganus ACYTII.

11. O6ecrieuenne ACYTII B cocrase NCITY.

12. O6ecmnieuenne CAIIP B coctase UCITY.

13. [MonsiTvie OTKpBITOM crcTeMbl. OCOOEHHOCTH OTKPBITBIX CHCTEM.

14. OcCHOBHBIE HarpaBJIeHUs 10 CO3[,aHUI0 OTKPBITBIX cCUcTeM. Halle)XHOCTb OTKPBITBIX
CUCTEM.

15. Konuenuus «kineHT-cepsep». PacripesiesieHHOe TIPUTIOKEHHE.

16. Texnonornu COM u DCOM.
17. Orarbl passutyst ACYTII. Konyenuusa SCADA.

18. CrpykTypHbIe KoMIIOHeHTbl SCADA-cucTeMsl.

19. ®yukuu SCADA-cuctem. @yHKLMM OriepaTopa.

20. OcHOBHBIE BO3MOXXHOCTHU U CpefiCTBa, npucyime sceM SCADA-cuctemam.
21. Ortanbl paspabotku SCADA-cUcTembl.

22. Texnuueckue xapaktepuctuku SCADA.

23. CTOMMOCTHBIe 1 3KCIUTyaTalMOHHble XapakTepucTuku SCADA.

24.  Tlonstme APM. Ocobennoctu APM.

25. [Mpotokosn DDE. OcobenHoctu. octouHcTBa. HeoctaTky.

26. Texnonorust OLE. Ocobennoctu. [JocronHcTBa. HepmoctaTky.
27. Texnonorust OPC. OcobenHoctu. [JocrouHcTBa. HefjocTaTKu.
28. Texnonorus OPC. ITonatue OPC-cepsepa u OPC-kveHTa.
29. Tpengbl B SCADA-cuctemax. HazHaueHue. TuUIibl TPEH/OB.

30. Anapmel. Hasnauenue. Turbl asapMoB. ['pyIinsl U IpUOPUTETHI allapMOB.

31. A3biku iporpammupoBanrs B SCADA-cuctemax. OCHOBHBIE THITbI SI3bIKOB
MpPOrpaMMHPOBaHUSI.

32. KommnonenTs! ActiveX. Ha3HaueHue. OcobeHHocTH ucrosib3oBaHust B SCADA-
cucTeMax.

33. ba3b1 fannbix (B1) B SCADA-cucremax. Ucropus passutusi BI. OcobeHHOCTH

coBpemMeHHBbIX B/I.
34.  TIpowmsbiiuieHHsle B/l. OcobenHocty paboThl. [TyTH co3maHusl.

35. OcHoBHbIe xapakTepuctuku MS SQL Server.

36. IMpoaykT Industrial SQL Server. OcHOBHbIe 0COOEHHOCTH.

37. SCADA u Internet. ApXUTeKTypa «TepMHHaI-cepBep». OCHOBHbIE 0COOEHHOCTH.
38. SCADA u Internet. Apxutekrypa «Internet-kimieHT». beiHbIi 1 60raThiii KIUEHT.
OcobeHHOCTH peanu3alyii JaHHOW apXUTEKTYPHI.

39.  IloHsATHe pe3epBrpoOBaHusl. THUIIbI pe3epBOB.

40. Pesepsuposanue B apxutekrype SCADA-cucrem.

41.  O6ocHoBaHuWe MpUUKH HanucaHusi cobcrBeHHoro I10 mbo npuobpetenuss SCADA-
cucreMsbl. [TlapameTpsl, Brusitoipie Ha Bbioop SCADA-cucTeMBl.

42. Wepapxwusi cBoiictB SCADA-cucTeM 110 cTeneHd BaXXHOCTU. DTaribl Bbibopa SCADA-
CUCTEMBI.

43. Tenpenuuu passutuss SCADA-cucteM. KOHTpo/uiepsl U KaHaslbl CBS3U.
44. Tenpenuuu passutus SCADA-cuctem. YpoBeHb cepepoB U APM.

45. Tenpenuuu passutusgs SCADA-cuctem. OC PB u nipuknazgsoe T10.

46. [MonsiTvie « ABTOTIOCTPOEHUE» B cucTeMme TraceMode.

6.2.2.1.2 Kpurepuu orjeHUBaHUsA

Y noBierBopuTe/lbH

OT1/mMmuHO Xopoiuo o

HeypoB/ieTBopuTe/1IbHO
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['my60oKo 1 TPOYHO
yCBOWJ
NpOrpaMMHBIN
MaTepuarn;
HcyepIibIBatoIlle,
rocJieloBaTesbHo,
YEeTKO U JIOTUUeCKU
CTPOMHO ero
u3jaraet; ymeeT
TeCHO yBsI3bIBaTh
TEOPHUIO C
TPaKTUKOM;
cBOOOIHO
CTpaBJIsIeTCs C
3aZlauamu,
BOMNPOCaMH U
OPYTUMU BUJIaMU
MIpUMEeHEeHUsI
3HAaHWUM, He
3aTpy/HAETCS C
OTBETOM TMpHU
BU/IOU3MEHEHUH
3a/laHuU;
WICTIOJIb3YEeT B
OTBeTe MaTepuasl
Hay4HOU
UTepaTyphl;
MIPaBUJIbHO
000CHOBBIBAET
TIPUHSTOE
pellieHNe; BajieeT
Pa3HOCTOPOHHUMU
HaBbIKaMU U
npuémamu
BBITIOJTHEHUST
MpaKTHUUeCKUX
3ajau.

TBepzo 3HaeT
MaTepuari,
rPaMOTHO U MO
CYLL[eCTBY H3/1araet
€ro, He JI0MyCKaeT
CYLL|eCTBEHHbIX
HETOYHOCTE! B
OTBeTe Ha BOIPOC,
MpaBUJIbLHO
NIpUMeHsIeT
TeopeTUuecKue
T10JI0’KeHHsI TIpU
peleHnun
MPaKTHUUeCKUX
BOIIPOCOB U 3a/ay,
B/a/leeT
He0OX0IMMBbIMU
HaBbIKaMU U
rpueMaMu Ux
BBITIOJTHEHMUS.

HmeeT 3HaHUSA TOJIBKO
OCHOBHOT'O
Marepuasa, HO He
YCBOMJI €r0 JleTajiel,
[0y CKaeT
HETOYHOCTH,
He/I0CTaTOYHO
TipaBU/IbHbIE
(hopMyMPOBKY,
HapylleHus
JIOTUUeCKOU
T1oc/eJ0BaTe/IbHOCTH
B M3/I0KEHUU
TPOrpaMMHOT0
Marepuarna,
WCTIBITHIBAET
3aTpy/HeHus Mpu
BBITIOTHEHUH
MPaKTHUeCcKux pabor.

He 3HaeT 3HauUUTEILHOM
YaCTH MMPOrpPaMMHOI0
MaTepHaJia, JIoMmycKaeT
CYIIIeCTBEHHBIE OIIMOKH,
HEeyBePeHHO, C
00JILILIMHA
3aTpy/JHEHUSIMH
BBITIO/THAET
MpakTHUecKure paboThl.
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10 ITpodeccuoHa/IbHBIE 0a3bl JAHHBIX

1. http://new.fips.ru/
2. http://www1.fips.ru/

11 TIlepeyeHr WH(OPMALMOHHBIX TEXHOJIOTUW, JIMIEH3HOHHBIX M  CBOOOJHO
pacnpocTpaHsieMbIX CHelHaTU3HPOBAaHHbIX MPOrpaMMHBIX CPeACTB, HH(OPMaLOHHBIX
CIIPaBOYHBIX CUCTEM

1. JIurjeH310OHHOE TIporpaMMHoe obecrieueHre CHUCTEMHOe MPOrpaMMHoOe obecrieueHre
2. JIuiieH3UOHHOe TporpaMMHoe obecrieueHue [TakeT MpUK/IaZAHBIX OHUCHBIX TIPOTPaMM
3. JlutieH3uOHHOe TIporpaMMHoe obecrieueHrie iHTepHeT-Opay3ep

4. SCADA TRACE MODE 6 ba3oBbiit

12 Marepua/ibHO-TeXHHUYECKoe ofecreyeHUue AUCIUILTHHbBI

1. YueGHas ayiuTOPHS /sl IPOBE/IEHUS JIEKIJUOHHBIX 3aHSTHUMH, TPYTIOBBIX U UHAWBUYaTbHbBIX
KOHCY/IbTal[|i, TEKYI[ero KOHTPOJISI ¥ TIPOMEKyTOUHOM aTTectariu. OcCHallleHre: KOMITIEKT
yuebOHOI Mebenu, pabouee MeCTo TIperiofiaBaTeisi, I0cKa. MynbTUMeAniiHOe 000pyj0BaHe (B
TOM UMCJie TIePEHOCHOE): MYJIbTUMeIUMHBIN MPOEKTOP, SKpaH, aKyCTUUecKasi CUCTeMa,
KOMIIBIOTEP C BBIXOZIOM B UHTEpHET.

2. YuebHast ayAUTOPUs /IJ1s1 TIPOBE/IeHUsT Tab0paTOPHBIX/TIPAKTUUYECKUX (CEMHHAPCKUX) 3aHATHH,
TPYIIIOBBIX Y UHUBUYa/IbHBIX KOHCY/IbTALIAH, TEKYILETr0 KOHTPOJIS U IPOMEXYTOUHOH
atrectauyd. OcHallleHHe: KOMIUIEKT yuebHoM Mebenn, pabouee MeCTo rperozaBaresis, A0CKa.
MynbTuMeauiiHOe 000py/J0BaHKe (B TOM UKCJ/Ie TIEPEHOCHOE): MY/IbTUMEIUHHbBIN TPOEKTOP,
9KpaH, aKyCTHUYeCKas CUCTEMa, KOMIIbIOTED C BBIXO/JIOM B UHTEPHET.
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