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ITepeuenb KomnemeHyuil ¢ yKazaHuem 3manoe (hopmupoeaHus 6 npouyecce 0C60eHuUs OUCYUN/AUHbI

HHoekc Cojiep>kaHue KOMIeTeHI[UH Amanbl opMupo8aHus e npoyecce 0C80eHUs1 OUCYUN/AUHbDI
Komneme Jekyuu ITpakmuueckue JlabopamopHbie Kypcoeoii
HYyuu 3aHsamMus, 3aHsamus npoexkm Haumenosanue oyenounozo
. cpedcmea
/1a6opamopHbiti (paboma)
NpakmuKym

OK1 [ToHumaTth CYLJHOCTb u | Tema 1-3 He npedycmompeHbl JIa6. paboma 1-4 He JK3ameH, mecmupogaHue,
COLIMa/bHYI0 3HAUMMOCTb CBOEei npedycmompe n1a6. paboma
Oyayieit ripogeccun, Hbl
MPOSIB/IATh K HeW YCTOWUMBBIN
VIHTepeC

OK 2 Opranu3oBbiBaTth coOcTBeHHYHO | Tema 1-3 He npedycmompeHbl Jla6. paboma 1-4 He JK3ameH, mecmupogaHue,
J1esITe/TbHOCTb, BbIOMpATh npedycmompe n1a6. paboma
TUTIOBbIE METO/IbI U  CITIOCOOBI HbI
BBITIOJTHEHUST
ripoecCroHaNTbHBIX 3ajauy,

OLleHMBaTh UX 3((HEeKTUBHOCTD U
KauecTBo;

OK 8 CamocrositennbHO  onipezensTh | Tema 1-3 He npedycmompeHbl Jla6. paboma 1-4 He JK3ameH, mecmupoeaHue,
33laui  1po¢heCCUOHAILHOTO U npedycmompe n1a6. paboma
JIMYHOCTHOT'O pa3BUTHS, HblI
3aHHUMAaTbCs CaMOOOpa30BaHUEM,
0CO3HaHHO TIJITAHUPOBATh
TOBBILIIEHUe KBaTU(PUKaL[UU

OK9 OpueHntupoBaTbcd B ycnoBusix | Tema 1-3 He npedycmompeHbl Jla6. paboma 1-4 He JK3ameH, mecmupoeaHue,
YacTOM CMeHbI TEeXHOJIOTHMA B npedycmompe n1a6. paboma
rpogeccroHa/IbHOM Hbl
J1esiTeIbHOCTH

IIK-1.1 | CocTaBisTh cxembl | Tema 1-3 He npedycmompeHbl Jla6. paboma 1-4 He JK3ameH, mecmupoeaHue,
CTIelMau3UPOBaHHBIX  Y37I0B, npedycmompe /1a6. paboma
0JIOKOB, YCTPOWCTB U CUCTEM HbI

dBTOMATHYECKOI'O YIIpaBJ/IeHHUdA




IMK 1.2 | ObecrieunBaTh BbIrnosiHeHue | Tema 1-3 He npedycmompeHbl JIa6. paboma 1-4 He JK3ameH, mecmupogaHue,
9JIEKTPO- W PaJUOMOHTA’KHBIX npedycmompe 1a6. paboma
pabot 3/IeKTPOHHOT' O HblI
obopyoBaHust u CUCTEM
aBTOMaTUUECKOT0 yTIpaB/IeHUsI

IMK 1.3 | BeimosHATs paboTsl 110 Hanazake | Tema 1-3 He npedycmompeHbl Jla6. paboma 1-4 He JK3amMeH, mecmupoedaHue,
3/IEKTPO- ¥ PaJUOMOHTAKHBIX npedycmompe n1a6. paboma
pabot 3JIEKTPOHHOTO HblI
obopyoBaHus u CHCTEM
aBTOMAaTHUYeCKOT0 YIIpaBJIeHusI

[IK 2.1 | BeirnonHaTe paboThI 1o | Tema 1-3 He npedycmompenbl Jla6. paboma 1-4 He JK3ameH, mecmupoeaHue,
9KCIUTyaTallii  3JIeKTPOHHOTO npedycmompe 1a6. paboma
obopyoBaHus u CUCTEM HblI

aBTOMATHUYeCKOT0 YTIpaB/ieHHUs C
y4eToM crieliupuKu
TeXHOJIOTMUeCKOro mpoljecca.




ITepeueHb 0YeHOUHDbIX CpedCcme8 no ducyunauHe (Mooy.i0)

Tekymyu pedTHHT
JlaboparopHasi paboTa bann
Nel 9-13
No2 9-13
Ne3 9-13
Ne4 9-13
TectupoBaHue 0-8
NTOr'O 36-60
IK3aMeHAallMOHHbIM PeUTHHT
Bormpoc Bbann
OK3aMeHalMoHHbIN Borpoc Ne 1 7-11
TeopeThyeckKast YacThb (ompeziesieHus, 00IIre XapaKTePUCTHKH U T.I1.) 3-4
BbIBO/, hOpMYT 3-4
MPaB/JbHOCTb KOHEUHOTO pe3yJ/bTaTa 1-3
OK3aMeHalMoHHbIN Borpoc Ne 2 7-13
TeopeThyeckast yacThb (ompeziesieHusl, 00II1e XapaKTePUCTHKH U T.I1.) 3-4
BbIBOJ (hopMy T 3-5
MPaBJIbHOCTb KOHEUHOT' O pe3yJbTara 1-4
ITpakTHueckoe 3ajaHue (MPaBAbHOCTb KOHEUHOT'O Pe3y/IbTaTa) 8-12
HonosiHuTtenbHbIM Bonpoc Ne 1 1-3
HomnoiHuTebHBIM Borpoc Ne 2 1-3
NTOro 24-40




IIIkana oueHueaHus

Oudposoe
BbIpa)KeHHe

BbipaxeHue B
0a/1ax:

CioBecHoe
BbIpa)keHue

Kpurtepuu o1ieHKH HHANKATOPOB AOCTHKEHHUs NPHU (opMe KOHTPOJIA:

3K3dMeH

3auer

5

87-100

OTnuuHO
(3auTeHo)

OneHKa «OT/IMUHO» BBICTAB/SETCS CTYJEeHTy, eClId TeopeTHuYecKoe
cofiep’kaHHe Kypca OCBOEHO TOJIHOCTBIO, 6e3 rpo6esioB; McueprbIBarolle,
1oc/iefjoBaTe/IbHO, YeTKO M JIOTMUeCKU CTPOMHO U3jaraeT MaTepuas;
cBoOOJIHO cripaB/isieTcsi C 3ajj@auaMy, BOIpPOCaMM M APYT'MMM BUaMu
TpUMEeHEeHUs] 3HaHWM; WCTONb3yeT B OTBETE [JOIOJIHUTE/NbHBI MaTepuasl
BCe TpeJyCMOTPeHHble MPOrpaMMOM 3aJjaHusi BBINOJHEHBI, KauecTBO HX
BBITIOJIHEHUSI OL|eHEeHO uucaoM 0annoB, OJM3KMM K MakKCHMajabHOMY;
aHa/lM3MpyeT TI0oJyueHHble pe3y/bTaThl; MPOSB/ISET CaMOCTOSITE/IbHOCTh
TIpY BBIOJIHEHWY 3aJJaHUN

74 - 86

Xoporo
(3aurteHo)

OrjeHKa «XOpOIIO» BBICTAB/SIETCS CTYJEHTY, €eCIU TeopeThdeckoe
Coflep>kaHWe Kypca OCBOEHO TIOTHOCTbIO, HeoOXoAuMble TIpPaKTHUeCKHe
KOMITeTEHLIMM B OCHOBHOM C(QODMHDOBaHbI, BCe TMpeayCMOTPeHHbIe
nporpaMMoii 00yueHust yueOHble 3aJaHUs BBITIOJIHEHBI, KauecTBO WX
BBITIOJTHEHUsI [JOCTaTOYHO BhICOKOe. CTyZieHT TBepAO 3HaeT Marepuar,
rpaMOTHO W TIO CYIeCTBY H3JlaraeT ero, He JOMycCKas CYI[eCTBEHHbIX
HETOYHOCTEH B OTBETE Ha BOMPOC.

60 -73

YnoBnetrsopu
TeJIbHO
(3auTeHo)

OrleHKa  «y/JIOBJIETBOPUTENBHO»  BBICTABJSAETCS  CTYJIEHTy,  eC/H
TEOPeTHUECKOe COJIep>KaHhe Kypca OCBOEHO YaCTHUHO, HO MpoOesbl He
HOCSIT CYILLECTBEHHOTO XapakTepa, OOMBIIMHCTBO TIpeAyCMOTPEHHBIX
MpPOrpaMMOo¥ 3a/IaHHH BHITIOIHEHO, HO B HUX UMEIOTCS OIITMOKH, TTPU OTBETE
Ha IMOCTaB/IeHHBIN BOTPOC CTY/IEHT JOMYyCKAaeT HETOYHOCTH, HeJI0CTaTOYHO
MpaBU/IbHBIE  ()OPMYJTUPOBKH, HAOMIOAIOTCA HApYLIeHUs] JIOTUYeCKOu
1I0C/IeJOBaTeIbHOCTH B M3/I0’KEHUHM TIPOTPaMMHOTO MaTepHasa.

Or1ieHka

«3aUTEeHO»

BBICTABJIAETCA

CTYJEHTYy, €C/IM OTBeTbl Ha BOIIPOCHI I10

TeMaM IUCLIUTIIMHBI
W3/10KeHEI,
He3HAUNTe/bHbIE HEeJOUEThI
TaKue
CaMOCTOSITe/IbHOT'O

JIOTUYeCKH
CTy[IeHTa,

OILLIMOKH U IIp

KadK

BBIBO/A,

T0C/1ej0BaTe/IbHBI,
JIOTTy CKaroTCsI

B OTBeTe
OTCYTCTBUE
peueBbIe

Hwke 60

Heynosnersop
UTeJIbHO
(He3auTeHO)

OueHKa «Hey/IOB/IETBOPUTE/ILHO» BBICTAB/SIETCS CTY[EHTY, eCld OH He
3HaeT 3HAUUTe/bHOW 4YacTHM T[pOrpaMMHOrO MaTepuasna, [JoOIlyCKaeT
CyIeCTBeHHbIe OIIMOKHW, HeyBepeHHO, C OOJBIIUMH 3aTpyJHEHHSIMU
BBITIOIHSIET ~ TpakTHUeckue paboTel, HeoOXOJWMble  TPaKTHYeCKHe
KOMIIeTeHIMM He COpMHpOBaHbl, OOJBIIMHCTBO TP yCMOTPEHHBIX
nporpaMMoii o0yueHusi yueOHbIX 3aZlaHMI He BBIITOJHEHO, KayeCTBO HX
BBITIOTHEHMSI OLIeHeHO YUC/IOM 0asiyioB, 6JIM3KMM K MUHUMAJTbHOMY

OneHka
CTYZeHTY,

«He

eCc/m

3a4TeHO»
CTYZIeHT

He

BBICTABJIAETCA

3HaeT

OCHOBHBIX TMOHATHH TEMbl AWCLUTUIAHBI,
He OTBeuaeT Ha JOMNOJHUTE/bHBIE U
HaBO/ISAIIVe BOTIPOCHI TIPeTIo/jaBaTe/Isl.




Kparkas xapakTepucTHKa OIL|eHOYHbIX Cpe/iCTBa

Nert/mt

HaumenoBaunue
OLIEHOYHOT'O Cpe/ICTBa

KpaTkass xapakTepucTHKa OLIeHOYHOI'O
cpeAcTBa

[Ipencrasienue
OLIEHOYHOI'0
cpezicTBa B hoHIE

JK3aMeH

Cpezctso, MO3BOJISIOIIIee
3HaHUS, yMeHUs u
oOyuarorerocs 1o
JVICLIUIIIVHE.

OL|eHUTb
BJIaJIeHUsT
yueOHOM

KomrinekTt
3K3aMeHal[MOHHBIX
OW/1eToB

3ammra 1abopaTopHOM

paboThi

CpencTBo,  TO3BOJISIIOLIEE  OLIEHUTh
yMeHHe U BjaZieHHe o0O0yuaroiierocs
u3/araTb CyTh T[IOCTaBJeHHOM 3ajaud,
CaMOCTOSITe/TEHO TIPUMEHSITh
CTaHJAPTHBIE  METOJbl  TOCTaBJIEHHOW
33/laud C UCIIO/b30BaHUEM HMeloleics
nabopaTopHO# 0a3bl, TPOBOAWTL aHAIU3
TIOJlyYeHHOTO ~ pe3y/bTata  paboThL
Mo>KeT BBINOJHATHCS B UHAUBHYaTbHOM
TIOPSIJIKE WM TPYTITION 00yYarouxcsl.

Templ
nabopaTopHBIX
pabor.

Tect

Cucrema CTaH/IapTU3UPOBAHHbBIX
3a/1aHuH, TI03BOJISTFOIIIAsT
ABTOMAaTU3UPOBATh npoLesypy
W3MepeHHsi YPOBHSI 3HAaHWH W YMeHUH
oOyuarorierocs.

DoHy,
3a/laHuH
TpOoBe/leHus
WUTOTOBOI0
TeCTUPOBaHUS
JIACLIUTI/IMHE

TeCTOBBIX
TSI
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MUMNHOBPHAYKHN POCCUN
HmxHekaMCKUN XUMUKO-TeXHOIOTUUeCKU UHCTUTYT (usran)
dbenepasbHOrO TOCYAAPCTBEHHOTO OFO/I)KETHOTO 00pa30BaTeIbHOTO YUpPeX/[eHUS
BBICIIIEr0 0Opa3oBaHUs
«Ka3aHcKul HalMOHaMbHBIM UCC/iej0BaTeTbCKUM TeXHO/IOTUUeCKU YHUBEPCUTET»

dakyabmem [1o02omogumenbHbil

Kagedpa UHbopmauuoHHblx cucmem u mexHono2utl

Hanpasnenue nogroroBku: 27.02.04 ABTOMaTHYeCKHe CUCTEMbI YIIDaBAEHUS

3K33MEHal.[l/IOHHBIE BOITIPOCHI
10 AUCLUIITIMHE ABTOMaTH3aI1g TeXHOAOTHYECKUX MPOLIeCCOB U IMTPOU3BO/ICTB

1. Kackagnubie ACP. TlpunHumnel mocTpoeHuss U (yHKLMOHMpOBaHHUs. [IpyMepbl NpUMeHeHUs!
KackaziHelx ACP npu aBTOMaTH3a1jMy TEXHOIOTMUECKUX 00 BEKTOB OTpac/Iy.

2. Mertopuka pacueta KackagHbeix ACP. ITpumeps! npumeHeHus KackagHbeix ACP.

3. KombunupoBannubie ACP. IIpuMepsl TiocTpoeHust U GyHKIJMOHHPOBaHUs. [IpriMepsl IpUMeHeHUs
KoMOuHMpOoBaHHBIX ACP npu aBTOMaTH3a1[i TEXHOIOTHUECKUX 00BeKTOB OTPaC/IH.

4. Yciousi ¢usnueckoii peanuzyeMoctd KombuHupoBaHHbIX ACP. IIpuMmepnbl TpUMeHeHUs
KoMOuHMpoBaHHBIX ACP.

5. TumnoBasi cxema aBTOMaTHU3alLlMM TpoLiecca HarpeBaHUsl B KOXKyXOTPyOUaThIX Tera000MeHHUKaXx.
[TapameTpel KOHTPOJIS, Pery/JMpOBAHUs, CUrHaIM3alUuu. VIcronb3yemble TIpUOOpPBI M Cpe/CTBa
aBTOMAaTHU3aLUU.

6. TuroBasi cxema aBTOMaTU3aLMM Mpoljecca HarpeBaHuu. [IByxkoHTypHble ACP K0o)KyX0TpyOJaThix
Tern1000MeHHUKOB.

7. TumoBas cxemMa aBTOMaTU3alMd TipoLecca peKTuuKanmu. [lapameTpbl  KOHTpOIS,
perynvpoBaHusi, CUTHa/IM3alUy 3aluThl. Mcrionb3yemblie TpUOOpLI 1 CpeficTBa aBTOMaTH3aLvH.

8. INocTaHoBKa 3alauM Ha aBTOMAaTH3alMi0 mpoiiecca pektudukauuu. Kackagaeie ACP mpoijecca
pekTuduKaLyu Kyba KosoHHbI. Vicrionb3yemsble nipubops! 1 TCA.

9. IlocTaHOBKa 3ajjauM Ha aBTOMATH3alMIO0 rporecca pekTudukaipm. KombunupoBanHbsie ACP
ripoiiecca pektudukaiuu. Vcronb3yemblie nprudopsl 1 TCA.

10. TpyOuaTble TieuM Kak CJOXKHble OOBEKTHl aBTOMAaTW3ali. IlapameTpbl KOHTPOJIS,
pery/nvpoBaHusi, curHanusany U 3amuThl. Kackagnele ACP TpyOuathix mneueil. Vcronb3yemble
NprUOOPBI ¥ CPeJICTBAa ABTOMATH3ALIMH.

11. TpyOuaTble Tieud Kak CJOXHble OOBEKTbl aBTOMaTH3aluu. [lapameTpbl KOHTpOJS,
peryJupOBaHusl, CUTHanmu3aluud U 3amumrthl. KomOunupoBanHble ACP TpyOuaTbiX —Teyeid.
Wcronb3yemble TpUbOPLI 1 CpefiCTBa aBTOMaTH3aLWK.

12. PerynmupoBanue TemriepaTypbl. OObekThl (KaHa/bl) peryIdpoOBaHUs TeMIIepaTypbl U WX
ocobenHocti. ACP TemriepaTypbl (0JHO- YU MHOTOKOHTYDHBbIE) M WX TeXHUUecKas peanu3aiysi.
IIpumepsl npumeHeHnuss ACP Temmeparypel IpU aBTOMaTH3alMU TeXHOJIOTMUECKUX IIPOLeCCOB
OTpac/Iy.

13. TuroBasi cxema aBTOMAaTH3alWy rporecca abcopbipm. [TapameTpbl KOHTPOJIS, Pery/IMpOBaHUs
CUrHa/M3aLuy, 3aiuThl. Vicross3yemMele IpuOOpBI U CpeficTBa aBTOMaTH3aLUH.

14. TTocTaHOBKA 3a/lau¥ Ha aBTOMAaTHU3alHI0 Tipoliecca abcopbumu. KackasHble 1 KOMOMHUPOBaHHbBIE
ACP nporiecca abcop6biuu.

15. Yro siBnisieTcst ABVKYILEH CHION miporjecca abcopbuuu. PacronoxxeHue paboueil 1 paBHOBECHOM
JIUHUN.

16. ABromarm3auusi TpyOuaThix peakTopoB. OCOOEHHOCTH YIIpaBeHHs TPyOuaTbIMK peaKTOpaMu
Kak oObeKTaMu C pacripefie/ieHHbIMU rapaMeTpamu. ACP TeMriepaTypbl B TpyOuaThIX peakTopax H
CUCTeMbl aBapUWHOM 3allUTHI.



17. ABTOMaTuhueckoe pery/jvpoBaHUe [aBJeHWs U COCTaBa Bepxa PeKTHU(UKALMOHHOW KOJOHHBI.
Bo3moskHbIe BapuaHThI pery/jivpoBaHus [aBeHUs] U COCTaBa B 3aBUCUMOCTU OT KOHCTPYKTUBHBIX U
TEXHOJIOTUUECKUX XapaKTePUCTUK PeKTU(MUKAI[MOHHOW KOJIOHHBL VIcrmonb3yeMble MpPUOOpPHI U
cpezcTBa aBTomMaTusauuu. [IByxkoHTypHbele ACP faBiienus.

18. TlepekpecTHOe peryJMUpOBaHUe TeMIepaTypbl U YPOBHSI B KyOe peKTU(MHUKAI[MOHHOW KOJIOHHBI.
Ob6sacTv MpUMeHeHHs TAKOTO PeryIrpOBaHusl.

19. ABTOMaTHMyeckoe peryjdpoBaHMe BepxHell 4YaCTM pPeKTU(UKALMOHHOM KOJIOHHBI C
Jetdnermatopom U KoHzeHcaTopoM. ACP TemniepaTyphl U [jaB/ieHHs Bepxa KOJIOHHbI. Vcnosib3yemble
npubOpBI ¥ CPe/ICTBa aBTOMATH3al[|H.

20. TlocTaHoBKa 3aZiauv MO BepxXy PeKTU(PHUKAL[MOHHOM KOJIOHHbI. UTO $IB/ISIeTCSl YINpaBSIOLIUM
Bo37elicTBueM? Kackaznele 1 kombuHMpoBaHHbIe ACP Bepxa Ko/ioHHBI. VIcrionb3yemblie prubopsl 1
Cpe/iCcTBa aBTOMaTU3aLIUH.

21. TocraHoBKa 3a/ilauv MO KyOy pPeKTH(QUKALMOHHON KOJOHHBI. UTO SIB/ISIETCS YIIPABJISIOLUM
Bo3zelictBueM? KackagHbie 1 KombruHupoBaHHble ACP KyOa KonoHHbI. Vcronb3yeMble TpUbopsl U
CpeJiCTBa aBTOMaTH3aLlu.

22. PerymupoBaHue pacxofa. OObekThl (KaHasibl) yIpaBAeHWs pacxXxofia W [aBjieHus U UX
ocobenHoctu. ACP pacxoga u faBnenus. MIx texauueckasi peammsauusi. [Ippumeps! npumenenyst ACP
pacxoja M aBjieHUs [IPU aBTOMAaTHU3aLuy TeXHOJI0OTUYeCKUX IIPOLIeCCOB OTPaC/Iy.

23. ABromarm3auysi TpyOUaThIx reveil. 3amyra TpyOUaThiX meueil B MpejaBapuHBIX U aBapUMHBIX
cutyauusx. [lapameTpsl 3ayTel. TexHUUYecKasi peaau3alysi CUCTEM aBTOMaTUUeCKOM 3allUThI.

24. PerymupoBaHuMe peXuMa padOThl, HWKHEH 4YacTW pPeKTU(UKALMOHHOW KOJIOHHBI (1[e/IeBOU
MpoAyKT otbupaercss W3 Kyba kosnoHHb). ACP cocraBa (Temriepatypsl) B Kybe KosioHHbI U ACP
ypoBHsi. Vicrionb3yemMble TpruOOpBI ¥ CpPeCTBA aBTOMATH3aL|H.

25. Komb6unupoBanHass ACP Ttemmeparypsl Kyba peKTU(UKALMOHHOM KOJOHHBI (C y4eToM
BO3MYIIleHUsT T0 pacxoAy WM COCTaBy Cbipbsi). Bo3MO)KHble BapuaHTbl TOCTPOEHUs
kombuHupoBaHHoU ACP. Vcrosb3yeMbie TprubOOpPBI U CPeICTBA aBTOMaTH3aL|H.

26. KombunupoBanHble ACP cocraBa AMCTWIIATA PEeKTU(HUKALMOHHBIX KOJOHH (C yuyeTom
BO3MYIleHUsT [0 pacxofy WIM COCTaBy CbIpbsi). BoO3MOXKHbIe BapuaHTbl TMOCTPOEHUS
kKombOuHupoBaHHbIX ACP. Vcriosib3yemble MpUOOPHI U CpeICTBA aBTOMATHU3aLIMH.

27. ABTOMaTMYecKoe pery/JdpoBaHHe pacxojla W TemrepaTypbl MUTaHUSl PeKTU(PUKAL[MOHHBIX
konmoHH. Kackagaeie ACP TemmepaTtypbl mwTaHus. Vcrosnb3yemble mpuOOpbl W CpefCTBa
aBTOMaTHv3aLuu.

28. Llenb ympaB/ieHUsI XMMUYeCKUMU peakTopamu. Kraccudukalys XUMUYeCKUX peakTOpOB IO
TeIJIOBbIM XapaKTepUCTHUKaM U TeIVIOBOMY PeXUMY.

29. XuMHUuecKre peakTOphbl C TMO3ULMI 3aZiau yrpaBiaeHUs. ['McTepe3nCHbIe sIBeHHsI B Tpoliecce
9KCIVIyaTaljui XUMUUeCKUX peakTOpOB.

30. Knaccudukaiusi XMMUUeCKUX peakTOpOB B 3aBUCMMOCTH OT TM/IPOJMHAMMUUECKOro rpoliecca B
peakTope. Haubonee pacrnpocTtpaHeHHble cxembl ACP TemrepaTypHOrO pekKuMa B XUMHUECKOM
peaxkrope.

31. Cxema crabuiu3arnuu mpoljecca Cyiikd B 6apabaHHoM cymmke. Llesb yrmpaBieHust IPOLECCOM
cyku. Vicronb3yeMble IpUOOPHI M CPeICTBA aBTOMAaTH3al[|H.

32. Tlpouecc CyLIKM C MO3MLMU 3ajad ynpasjieHUs. CxemMa MHOIOKOHTYPHOI'O peryJMpOBaHUs
riporjecca Cyiku. Vicronb3yemMbie IpUOOPHI U CPeJICTBa aBTOMATH3aIHH.

33. Llenb ympaByieHMs1 BbIIAapHOM yCTaHOBKOM. OCHOBHBIE KOHTYPbI KOHTPOJII U peryavpOBaHUS.
Vcrionb3yembie IpUOOPHI U CPeICTBAa aBTOMAaTHU3aLIHH.

34. Ilponecc BbimapuBaHus. CxemMa MHOIOKOHTYPHOI'O pery/MpOBaHMs IIpoLiecca BbIlIapUBaHUS.
Vicrionb3yembie IPUOOPHI U CPeICTBAa aBTOMAaTHU3aLIUH.

35. JIokanpHasi cUCTemMa aBTOMaTu3aluu. JDTarlbl [I0OCTPOEeHUs JIOKaJIbHBIX CUCTeM aBTOMaTH3aliuu.
36. BeI0O0Op KOHTPO/IMPYEMBIX ¥ CUTHATM3UPYEMbBIX BEJTMUHH.

37. BIOOD peryivMpyeMbixX BeJTMYMH M KaHA/IOB BHECEHUSI Pery/IUPYIOIUX BO3/eHCTBHIA.

38. TurioBoi u3mMepuTeIbHBINA KaHaa ¥ TUTIOBbIE 3a/lauM MIepBUYHOM 00paboTku nHbopmaiy B ACY
TII.



39. MacmtabupoBaHue U JIMHeAapUIN3alyist Pe3y/IbTaToOB U3MepeHUH.

40. DunpTpauys u3MepsieMblx BenuuMH oOT nomex B ACY TII. Anroputmel (uabTpalyu
(crnakvBaHus).

41. Koppek1ys oKa3aHuH 1aTYMKOB MPY OTKJIOHEHUU YCJIOBUI U3MePEeHUs OT HOPMaJlIbHBIX.

42. DKCTpanosisiys ¥ BLIOOP YaCTOTHI OITPOCA JaTUYMKOB TEXHOIOTHYeCKuX rnapamerpoB B ACY TII.
43. PacyeT JieMICTBUTE/IbHBIX 3HAUEHU M3MepsieMbIX BeJIMUMH 110 CUTHAa/IaM Ha BBoJie B YBM

44. KOHTpOJIb JOCTOBEPHOCTU Y KOPPEKLMSI U3MEePUTEe/IbHBIX 3HaUeHWH KOHTPOJIMPYEMBbIX Be/TMUVH.
ANropuUTMBI TIPY arrapaTypHOM pe3epBUPOBAHMU M3MepUTesbHbIX Mpeobpa3oBaTesieil. AJITOPUTMBI,
VICITI0JIb3YIOLIMe CBSI3U MeX/ly KOHTPOJIMPYEeMBbIMU BeJIMUYMHAMU.

Kpurtepun oneHku:MakcvMaibHOe 3HaueHWe SK3aMeHAl[MOHHOro pelTHHrapaBHO 40
Oa/1aM, a MUHMMaJIbHOe - 24, B KauecTBe KpUTepUeB BEIOpAHbI CIeIVIOIIHe:

Bornpoc bann

OK3amMeHalMOHHbINM Boripoc Ne 1 7-11
TeopeTHYecKasi UacTh (Oorpe/iesieHus1, o0IIre XapaKTepHUCTHUKH | T.11.) 3-4
BBIBOJ|, JOpMy T 3-4
MPaB/JIbHOCTb KOHEYHOI'O pe3y/bTara 1-3
OK3aMeHalMOHHbIN Boripoc Ne 2 7-13
TeopeTHUecKasi uacTh (orpe/iesieHus, o0IIre XapaKTepUCTHKH | T.11.) 3-4
BBIBOJ|, pOpMYy T 3-5
MPaBJAbHOCTb KOHEUHOTO pe3y/bTaTa 1-4
ITpakTHueckoe 3a/jaHue (MpaBAbHOCTb KOHEYHOTO pe3yJ/ibTarta) 8-12
HononauTe/ibHBIN Bonpoc Ne 1 1-3
HonosiHuTenbHbIN Bonpoc Ne 2 1-3

NTOro 24-40




MuHuCTepCTBO HayKH 1 BhICIIero obpa3oBanusi Poccutickoii depeparum
HuykHeKaMCKUi XUMHUKO-TeXHOJ/IOTMUeCKUi UHCTUTYT (usiran)
(eepasbHOTO rOCyJapCTBEHHOTO OFO/IKETHOTO 00pa30BaTeTbHOTO yUpPeX/eHu s
BBICIIIEro 06pa3oBaHUs
«Ka3zaHCKnM HallMOHAIBHbBIM UCC/Ie[0BaTe/IbCKAM TeEXHOIOTUUeCKUY YHUBepCUTEeT»

®dakynbmem [lodeomosumebHbli
Kagpedpa UngopmayuoHHbIX cucmem u mexHono2ut

Hanpasnenve nogrorosku: 27.02.04 ABTomMaTyeCcKue CUCTeMbl YIIpaB/IeHUs

YuyeOHBIM TIaHOM 110 HarpaBjeHHI0 MOATOTOBKM 27.02.04 ABTOMaTHYecKHe CHCTeMbI
yOpaBieHds [y OOyd4aroluXcsi TpeyCMOTPeHO TpoBeJieHHe J1abopaTOpHBIX 3aHATUMA 110
JVCLIMIUIMHE «ABTOMaTH3alys TeXHOIOTMYeCKUX POLIECCOB U IIPOU3BOLCTBY.

JIabopaTopHble paboTbl TPOBOASATCS B MOMellleHUH yueOHOM ylabopaTopun ««JlabopaTopus
aBTOMATU3UPOBAHHBIX CHUCTEeM YIIpaB/IeHUs] XMMHUKO-TeXHOJIOTHUYeCKUMU Tiponeccamu 110B» ¢
WCII0JIb30BaHUEM CITeIMa/IbHOTO MPOrPaMMHOIO M amrapaTtHoro obecrieueHus: kKomnanuy Yokogawa
Electric, a Tak’xe MU/IOTHOM yCTaHOBKMU peKTU(PUKALUH.

Llens mpoBefieHUsi /1aboOpaTOpPHBIX pPabOT - TIPaKTHUECKOe OCBOEHHEe TeopeTHUeCKHX
TMOJIOKeHUH JIEKI[MIOHHOTO MaTepurasa, a TakKe BbIpabOTKa CTyJeHTaMy OmpefielleHHbIX YMeHUH U
HaBbIKOB CaMOCTOSITE/IbHOT'O 9KCIIepYMEeHTUPOBaHUSI.

KoMIu1eKT /1a00paTopHBIX padoT
T0 UCLUTIIMHE « ABTOMATH3alIUs TEXHOJOTMYECKHX TIPOLIECCOB W IIPOU3BOJICTB»

JIaGoparopHasi padora Nel
HccnepoBaHue cUCTeMbI YIIPAB/IEHHUS TEIJIOBBIM 00bEKTOM
3apanmue:

1. AHanM3 TeXHOJIOTUYeCKOTo rpoliecca Kak 00beKTa yrpaByieHusi. BoisiB/ieHHe ero XapakTepUCTHK U
0coOeHHOCTe!, BaXKHBIX C TOUKW 3PeHHs 3aflau aBTOMATH3aLlvu.
2. YcraHOB/IeHVEe TeXHOJIOTMYeCKUX IapaMeTpoB, MOJ/eXXaluX aBTOMaTUYeCKOMY KOHTPOJIIO U
peryJIMpoOBaHUI0, CUTHA/IW3alldHM, MapaMeTPOB 3alllUThl U OJIOKUPOBKH, TOUEK TEXHOJIOTHYECKOTO
KOHTPOJIS1 U MeCT NPU/IOKEHUS Pery/IMPYIOLIMX BO3JeNCTBUI
3. KackaHble 1 KomOnHMpoBaHHble ACP
4. ObopMUTb OTUET U 3alUTUTL PaboTYy.
HcxogHble faHHBIE /JIs1 BBINMOJTHEHHUA J1a00PaTOPHOH pPadoThl — yrpoileHHas QyHKIMOHa/IbHas
CXeMa TerIoBoro 00beKTa (Har/si[HbIN pa3jaTOYHbIM MaTepHall)

JIaGopaTopHasi padota Ne2
ABTOMaTu3anus npouecca peKTuukanuu
3ajganue:
1. AHanu3 TeXHOJIOTUYECKOTO Tpoliecca Kak 00beKTa yrpasyieHusi. BoisiB/ieHre ero XapakTepUCTHK U
0Cc00eHHOCTeH, Ba’KHBIX C TOUKH 3PEHUs 3a/lay aBTOMAaTH3alH.
2. YcraHOB/IeHHMEe TeXHOJOTMYeCKUX [apaMeTpoB, MOJAJEXAl[UX aBTOMAaTHYeCKOMY KOHTPOJIHO U
pery/JMpoBaHUIO, CHUTHANW3alY, TTapaMeTpOB 3allUThl M OJIOKMPOBKH, TOUEK TEXHOJIOTHMUECKOTO
KOHTPOJISI U MeCT TIPUJIO)KEHUSI PeryIMPYIOLIUX BO3JeHCTBUM
3. Kackagneie u KombuHupoBaHHbie ACP
4. OdbopMUTb OTUET U 3alUTUTL PaboTYy.

HcxoaHble faHHBIE /IS BBIMOJTHEHHUA J1a00paTOpPHOM pPadoThl — yrpoieHHas (QyHKIMOHa/IbHas
cxeMa ripoijecca peKTuukaiuu (JeicTByroijasi ycTaHOBKa B ay/.110, HarisfHbIN MaTepuan).



JIabopaTopHasi padoTa Ne3
KccnemoBaHre CUCTEMBI yTIPaB/IeHUS MPoLieccoM abcopOimu
3aganue:
1. AHanM3 TeXHOJIOTUYECKOTO Tpoliecca Kak 00beKTa yrpapyieHus. BoisB/ieHre ero XapakKTePUCTHK U
ocobeHHOCTeH, BaXKHBIX C TOUKW 3peHHsI 3a/lau aBTOMaTH3aL1u.
2. YcraHOB/IeHHWe TeXHOJOTMYeCKUX IapaMeTpOB, MO/AJEXAl[UX aBTOMAaTHYeCKOMY KOHTPOJIHO U
peryJMpoBaHUI0, CUTHA/IW3alLMK, MapaMeTpOB 3allUThl U OJIOKUPOBKH, TOUEK TeXHOJIOTMUeCKOTO
KOHTPOJISI U MeCT TIPUJIO)KEHUS! PeryTUPYIOLIUX BO3eHCTBUI
3. KackaziHele 1 KoMOuHUpoBaHHbIe ACP
4. OhbopMUTH OTUET U 3alUTUTH PabOoTYy.
HcxoaHble faHHbIE /IS BBINOJTHEHUA 1a00paTOpHOM pabdoThl — yripoieHHas QyHKIMOHa/IbHas
cxeMma rporjecca peKTu(Ukauu (Har/isiAHbIA pa3AaToOuHbIi MaTepuann).

JIabopaTopHas pa6ora Ne4
ABTOMaTH3anus XMMHUYECKHX PeaKTOpoB
3apanmue:
1. AHanM3 TeXHOJIOTUYeCKOro rpoliecca Kak 00beKTa yrpaByieHusi. BoisiB/ieHHe ero XxapakTepUCTHK U
0CcoOeHHOCTeH, BaXKHBIX C TOUKW 3PeHHs 3a7lau aBTOMAaTH3alliH.
2. YcraHOB/IeHVEe TeXHOJOTMYeCKUX I1apaMeTpoB, MOJJEXAalUX aBTOMaTHYeCKOMY KOHTPOJIIO U
peryJMpoOBaHUI0, CUTHA/IW3AlldM, MMapaMeTPOB 3alllUThl U OJIOKUPOBKH, TOUEK TEXHOJIOTHUYECKOTO
KOHTPOJIS1 U MeCT NPUJIO)KEHUS Pery/IMPYIOLIMX BO3JeNCTBUI
3. Kackagneie 1 kombuHrpoBaHHbeie ACP
4. ObopMUTb OTUET U 3alUTUTL PabOoTYy.
HcxoaHble faHHBIE /11 BBINMOJTHEHHUA J1a00PaTOPHOH PadoThI — yrpoieHHas (QyHKIMOHa/IbHas
cxema mpoljecca peKTU(UKaLyy (Har/isiIHbIN pa3faTOuHbIN MaTepuan).

Kpurepuu onenku: KosmmuecTBo 6asijioB, KOTOPOe MOYKHO TOJYUHTH 3a J1aboOpaToOpHYIO paboTy,
TpeiCTaB/IeHO B Tab/I.

JIaGopaTopHbIi MPAKTHKYM
JlabopatopHast paboTa bann
JIa6. pabora Nel 9-13
JIa6. pabota Ne2 9-13
JIab. pabota Ne3 9-13
JIab. pabota Ne4 9-13
WUTOr'o 36-52




MuHHCTEPCTBO HAaYKHU U BbicIiero oopazoBanust Poccuiickoit Pesepauiyiu
HuxHekaMCKUN XUMUKO-TeXHOIOTUUeCKU UHCTUTYT (usman)
(eiepasbHOrO rocy/JapCTBEHHOr0 010/)KeTHOr0 06pa3oBaTe/IbHOTO YUpeXX/eHHst
BBICIIIEr0 06pa3oBaHus
«Ka3zaHCcKul HallMOHaMbHbIM UCC/Ie[0BaTe/TbCKUMA TEXHOIOTUUeCKUH YHUBEPCUTET»

dakyabmem [1o02omosumesbHbLU
Kagpedpa NUHdopmayuoHHbIX cucmem u mexHoa02uil

Hanpasnenue nogroroBku: 27.02.04 ABTomMaTHUYeCKHe CUCTEMbI YIIpaBAeHUs

KoMrieKT TecToBbIX 3a,aaH1/11‘71
10 AUCLIUITINHE «ABTOMAaTU3aLYSI TEXHOAOTMYECKUX OPOLIECCOB Y TPOU3BOACTBY»

BapuanTt Nel

Yacrs 1. 3ajanns ¢ BbIDOPOM HECKOIBKUX BEDHBIX 0TBETOB
U3 npednodiceHHbIX 8apUaHmMO8 omeemos 8blbepume HeCKO/bKO 8ePHbIX.

1.1 B aBTOMaTHU3UPOBAHHOM CHCTeMe yIIpaB/IeHUs Ue/I0BeK BBINOJIHAET CeAyIoLiye
OCHOBHBIe (QyHKLIMHU:

1.  aHanu3 TeKylllero COCTOSIHUS MPOM3BOACTBEHHOI'O TIPOLIeCCa;

2.  mepezauya, mpeobpa3oBaHue u 06paboTKa HHPOpMAaIUY;

3.  pery/ivpoBKa IapameTpOB MPOM3BOZCTBEHHOIO MIPOLeCCa;

4.  00paboTKa HeITaTHBIX, aBAPUMHBIX CUTYALWH;

5.  BbIpabOTKa M peanu3aljsi yIpaB/SIOIUX BO3/€MCTBUI Ha TeXHOJOTMUYECKUN O0OBEKT
ynpaBJieHUsl.

1.2 Yposens BBoja-BbiBoAa (I/0), BK/IIOUaeT B cedsi:

JlaTUMKH;

TIPOMBILLLJIEHHbIE KOHTPOJI/IEPHI;

repcoHanbHble KOMIbIOTEDSI;

WCTIO/THUTE/IbHbIE MeXaHU3MBblI;

cepBepkl.

ObecrnieyeHre CCTeM aBTOMAaTH3UPOBAHHOTO MPOEKTHPOBAHUS COCTOUT H3:
MaTeMaTH4eCKOro;

JTMHTBUCTHUYECKOTO;

TeXHUUYEeCKOI0;

OpraHU3alMOHHOrO;

5.  uHGOPMAaIMOHHOTO.

1.4 Ykaxure OT/IHUMTE/bHbIe 0CO0€HHOCTH TPHMEHEeHHs1 KOHTPO/I/IEPOB Ha Oa3se
nepcoHaibHOro KommnbTepa (PC based control) B mpoMbIinieHHOCTH:

1.  NpU HECKONbKUX BXO/IaX W BBbIXO/JaxX 00BEKTa HaZlo IMPOU3BOUTEH OO/BIIONH 00BeM
BBIUMC/IEHHH 3a JOCTaTOYHO Maslblii MHTEPBa] BPEMEHU U HeT HeoOXOJMMOCTH B WCIO/Ib30BaHUN
JKeCTKOT0 MaJsior0 BpeMeHH LiuK/ia KOHTPOJIIepa;

2. cucremHas (TIPOMBIIITIEHHAsT) CeTh, COeAMHSIONIAs "KOHTPOJIIEPhl ¥ paboure CTaHIUK
MeXIy coOow;

3.  peanusyroTcd (QYHKIOUMU YTpaBieHUs OTAeNbHbIMM arperatamMu (MHOT'OCBSI3HOTO
pery/ivpoBaHusl, ONTUMU3aLUK U T.[.), AACIETUYePCKOro yrpaBjaeHUsl yyaCTKaMu IPOM3BOJCTBaA,
ydeTa M IJIaHUPOBaHKs IIPOM3BO/CTBA B LIeJIOM;

4. cpeAcTtBa aBTOMAaTru3alMM pabOTalOT B  OKpyJKawlled cpefie, He C/IWIIKOM
OT/IMYAIOIIENCs OT YCIIOBUM PabOThI OOBIUHBIX TIEPCOHAIBHBIX KOMITBIOTEPOB;

—
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5.  peamm3yeMble KOHTPOJIJIepoM (GYHKLUH LiefiecooOpa3Hee B CHITYy WX HeCTaHAAPTHOCTH
MpPOrpaMMUPOBAaTh He Ha OZHOM U3 CTelihabHbIX TeXHO/IOTHUeCKHX SI3bIKOB, a Ha OOBIYHOM sI3bIKe
MpOrpaMMHpOBaHus BbICOKOT0 YpoBHs Thna C++, Pascal.

1.5 B pacnpepeneHHbIX MajioMaclITabHbIX cucreMax ymnpasseHus (DCS, Smoller
Scale) BbINO/IHAITCA cnepyomye pyHKIUM:

1.  KOHTpOJIb U yIIpaBJ/IeHUE;

2.  onTMMM3aLus;

3.  [uClleTuepusaLys;

4.  mIaHUPOBaHWUe;

5.  cnenMasnbHble (QyHKLWU.

1.6 YkaxuTe OCHOBHBbIe HamNpaB/IeHUsl Pa3BUTHUs MNPOrpaMMHBIX U TeXHUYECKHX
CpejCTB:

1.  MexayHapojHasi TUNM3aLUsl W CTaHAApTU3aLUsl OT[e/bHbIX IPOrPaMMHBIX U
TeXHUUYeCKUX CpeJCTB, TIOBbILIAIOIIAs WX KaueCTBeHHbI ypoBeHb U  oOseryaroras
B3aMMO/IeHiCTBUe CPeJCTB PasHbIX (PHPM;

2.  jucreTyepusalys U MJIaHUPOBaHUE;

3. OTKpPBITOCTb NPOTPaMMHBIX M TeXHWYECKUX CPeJCTB pa3HbIX (UPM ApPYyr K JApYyry,
YHU(PULMPYIOLas UX UHTepP(eNChl;

4.  MOZYJIBHOCTb TIOCTPOEHUSI OTZEIbHBIX CPEe/ICTB, MO3BOJISIOIIAsT TIPOU3BOUTE COOPKY
KOHKDeTHBIX CpeJICTB C WHAWBUJAYalbHbBIMA CBOMCTBaMHM U3 Habopa THUMOBBIX (3adacTyro
CTaH/,ApPTU3MPOBAHHbBIX) MOJYJIel;

5. uHTerpauusi OTAe/bHbIX TpUOOPOB, CpPeACTB M KOMIUIEKCOB aBTOMAaTU3aLiu
OT/e/IbHBIX ITPOU3BO/CTBEHHBIX 00BEKTOB B €ZJMHYI0 CHCTEMY YIpaB/ieHUsI IPOU3BO/ICTBOM.

1.7 CBOMCTBO OTKPBITOCTH COCTOUT B TOM, UTO NaKeT NPUK/IAAHBIX IPOrpamMM:

1. mopmep)kuBaeT COOCTBeHHbIE Cpe/CTBA /sl TIPOrPaMMKPOBAaHHMSl KOHTPOJLIepa,
CpeJiCTBa BH3ya/M3alL[Mu CTaHLIUK orepaTtopa U MPOTOKOJIbI B3aUMOZENCTBUSI CUCTEMBI YIIpaBIeHUs
C KOHTPOJI/IepOM;

2.  TOAJEep)KYBaeT COBOKYIHOCTb WHTep(dencoB U  [paliBepoB, MO3BOJISIOLMX
WCII0J/Ib30BaTh MAakKeT JijIs IIMPOKOro K1acca MUKPOIIPOLIECCOPHBIX KOHTPOJIZIEPOB, CUCTEM U CeTeu
repejiauM JJaHHbIX;

3.  COAep)XuT CcrerManbHO pa3paboTaHHOe MporpaMMHoe obecrieueHre, KOTOpOe He
MOYKeT ObITh PUMEHEeHO B MUKPOIIPOLIECCOPHBIX CUCTeMax Jpyrux (Gpupm;

4.  coOepXWT CpeAcTBa pa3pabOTKM HOBbIX WHTePhEMCOB U  [paiiBepoB IS
MHKPOIIPOLIeCCOPHBIX TPUOOPOB U CeTel;

5.  M03BOJIsSleT paclMpsiTh (YHKIMOHA/IbHbIe BO3MOYKHOCTHM CUCTEM B COOTBETCTBUM C
3a/]laHMSIMU Ha KOHKPEeTHbIe TIPOeKTHI - ITyTeM MOJK/II0UeHUs] IPOrpaMM M0/1b30BaTesIs.

1.8 Ykaxure, npeumMyilecTBa ucnoab3oBanua SCADA-nporpaMM no CpaBHeHHIO C
Hernocpe/CTBeHHbIM NNPOrpaMMHPOBaHHUEM ONepPaTOPCKUX CTAaHIMMI:

1 3HAUYMTE/IbHO COKPAILJAlOTCs 3aTpaThl TPy/Ja ¥ BpeMeHHU Ha pPa3paboTKy OrepaTopCKUX
CTaHLUK;
2 MpaKTHUYeCKU WCKJTIOYaeTCs Heo0X0IMMOCTh B TIpUBJIEU€HUUN

BbICOKOKBaTM(UIIUPOBAaHHBIX ITPOrPaMMHMCTOB /IJIs1 Pa3pab0TKH OMepPaTOPCKUX CTAHIUH, [/ist 3TOTO
JIOCTaTOUHO KBa/W(UKaIMM Crel[MajrcTa M0 aBTOMaTH3al[Mu TPOU3BOJCTBA U IIPOrpaMMHCTa
cpefHel KBanuduKaluy;

3 TMO/I/IeP’KMBAeTCsl Ha BbICOKOM YDPOBHE KaueCTBO CO3/JaHHbIX IMPOrpaMm;

4 CYIIIeCTBEHHO TIOBBIIIAETCS y106CTBO paboThI OrlepaTopa IMPOU3BO/ICTRA;

5 HeT HU KaKuX [peuMylLecTB B ucro/ab30BaHu SCADA-niporpamm.

1.9 Ilepeunciure oCHOBHbIEe (YHKIIUM aBTOMATH3UPOBAHHOW CHCTeMbI yIpaB/IeHUsI
TeXHO/IOrHYecKkuMH npoueccamu (ACYTII):

1.  opraHu3aLMOHHas;

2. MeTOoAnYecKas;

3.  ynpas/siroLas;



vHbOopMallMoHHas;

BCIIOMOrareabHasl.

B cocTaB BBIXOAHBIX JAHHBIX CUTHA/IM3AIMHA M COOOIEeHUH BXO/JUT:
npeAyripeAuTebHas CUTHa/IM3aLus;

rpe/iaBapuiiHasi CUTHA/IU3aLus;

rpejriosaraeMble 3HaueHusl TEXHOJIOTUUeCKOro rnapameTpa;

Co0OI1IeHHsT OTIepaTopy TMPOIiecca;

. CUCTeMHbIe COODIIeHUS.

Yacts I1. 3ajaHus ¢ BLIOOPOM 0JHOT'0 BEPHOI'0 OTBETa

N3 npednodiceHHbIX 8apUaHmMos8 omeemos eblbepume moabKo 00UH 8epHblll omeem.

—
=
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2.1 HHTerpupoBaHHbIe CHCTeMbI NPOEKTUPOBaHMsA U ynpasyieHus (MCIIuY) — sto:

1.  mporpamMMHoO-anmapaTHbId KOMILIEKC, TIpeJHa3HAUeHHBbIM [jisi TPOEeKTUPOBaHUs
aBTOMATU3UPOBAaHHOW CHUCTEMbI YIIPAB/IEHUS TEXHOJIOTMUECKUM IIPOLIeCCOM W peanu3yloluil B
pa3paboTaHHOW AaBTOMATU3WPOBAHHOW CHCTEMEe YTpaBeHHS TEeXHOJIOTHUYEeCKAM TIPOIeCCOM
(GyHKI[UH yTIpaB/ieHYsI BEPXHEr0 YPOBHS;

2.  4eJIOBeKO-MalllMHHasi CUCTeMa YIIpaBJieHHs], 00ecrieurBaroijasi aBTOMAaTH3UPOBaHHbBIN
cobop wu 00paboTKy wuHbOpMaIK, HeOOXOAMMOM [  ONTUMM3AIMU  yIpaBJIeHuUs
TeXHOJIOTUUeCKUMHU 00beKTaMH yTpaB/IeHHsI B COOTBETCTBUU C TIPUHSTHIM KPHUTEPUEM;

3.  OpraHM3alMOHHO-TeXHUUeCKUW  KOMIUIeKC,  0bOecrieuMBaroiMii  OpraHW3al[{io
yrpaB/ieHUs  MPOMBILUIEHHBIM  TIPEANPUSATAEM Ha  0a3e  HCMOMb30BaHUST  SKOHOMHUKO-
MaTeMaTUUeCKUX MeTofoB U OBM, BKIIOYAIOMIUA B OTrpaHMYEHHOM CTereHW BBIPAOOTKY WU
TIPUHSITUE YCTAaHOB/IEHHbIX UeJI0BEKOM pelleHUi;

4.  KOMIUIEKC MaTeMaTMUeCKUX U TeXHUUYeCKUX CpeJCTB, IIpeJHa3HaueHHbIX [/Is
aBTOMAaTH3aLUU MPOLIeCCOB MPOEKTUPOBaHUS C y4acTHeM Ye/loBeKa.

2.2 YpoBeHb HENOCPECTBEHHOI0 yNPaB/IeHUA peau3yeTcs Ha 0a3e:

1.  paruukos;

2.  TIPOMBIILJIEHHBIX KOHTPOJIIEPOB;

3.  cepBepoOB;

4, SCADA-cucrem;

5.  MepCcoHanbHBbIX KOMITbIOTEPOB.

2.3 CoBOKYNHOCTHh B3aUMOJEHCTBYHOIIUX U 00beJUHEHHBIX B 0/JHO Ie/I0€ YCTPOHCTB
MO/Iy4eHHs, BBOJa, MO/JrOTOBKH, 00pab0TKH, XpaHeHHs, PerucTpanud, BbIBO/JA,
0TOOpa)KeHHs, MCIO0/Ib30BaHUsl, U Nepefaud WHGOPMAIMH, a TAKXe CPeJCTB peau3aluu
yIpaBJISIIOIUX BO3/leMCTBUIM Ha3bIBaeTCA:

1.  maTematuueckuM obecrieueHHEM;
2.  TeXHWYECKUM obecrieueHUeM;
3.  opraHu3alMoHHBLIM obecrieueHHeM;

4.  MeToauuecKUM obecrieueHHeM;

5.  uH(OpPMAaIMOHHBIM 00ecTieueHueM.

2.4 K kKaKomy KJacCy MHMKPOINPOLIECCOPHBIX KOMIUIEKCOB OTHOCHTCH KOHTpPOJLIep,
el 00Ijee YHC/I0 BXO/OB/BBIXOJ0B TaKOro KOHTpPo/UIepa OOBIYHO He TMPeBOCXOJUT
AECATKOB, a BBINIO/JTHSAEeMbIMH (DYHKIUSIMH SIBJISIIOTCA /TM00 JOCTAaTOYHO C/I0)KHasA 00paboTka
U3MEPUTEe/IbHOH HMH(OPMaMM C PacyeToM HEeCKOJbKHMX YNPaB/JAIOIUX KOMaHJ, /00
pacueTrbl MO cHelUa/U3UPOBAaHHBIM (opMysaM, apryMeHTaMM KOTOPbBIX SIB/ISAIOTCA
u3MepsieMble Be/IMUHHBI:

1.  cereBble KoMIieKChbl KOHTpoJ1epoB (PLC, Network);
nokanbHble KoHTpoJuiepsl (PLC);

KOHTpOJIephI Ha 6a3e repcoHanbHBIX KoMITbioTepoB (PC based control);
noJTHOMacITabHble pacripeesieHHble cuctembl yripasieHus (DCS, Full Scale);
pacripe/iesieHHbIe MajioMaciiTabHele cucteMsl yripaBienusi (DCS, Smoller scale).

kW



2.5 K kakoMy K/1acCy MMKpPONPOLIECCOPHBIX KOMIVIEKCOB OTHOCUTCH CHCTeMa, eC/Iu
OT/IHUMTE/TbHAsA 0CO0eHHOCTh KOTOPOi 3aK/II0UaeTCsA: B HECKO/IbKO 00/1bIIeM pa3HOoo0pa3nu
MoauduKanuii KOHTPO/UIEPOB, Ppa3BHTON MHOTOYPOBHEBOW CeTeBOM CTPYKTypou, B
"Qo/bIIe  MOIIHOCTH I[€HTPA/IbHBIX MPOLIECCOPOB KOHTPO/I/IEPOB, B  MIHPOKOM
KCIO/Tb30BAaHUM OT/e/IbHBIX KOHCTPYKTHBOB Y/AA/IEHHBIX O/IOKOB BBOJA/BbIBOfia, B 0oJiee
Pa3BUTOH U TrHOKOW CBA3M C MO/IeBBIMM NPUOOPaMH U C KOPMOPaTHBHOH CeTHIO
npejnpusTHs:
ceTeBble KoMILIeKChbl KOHTposiepoB (PLC, Network);
nokanbHble KOHTposiepsl (PLC);

KOHTpOJUIephl Ha Oa3e repcoHanbHbIX KoMmbioTepoB (PC based control);
roJTHOMacIITabHele pacripe/iesieHHble cucteMbl yripasienus (DCS, Full Scale);
. pacmpefeyieHHbIe MajioMaciiTabHele cucrteMsl yrpasieHus (DCS, Smoller scale).

2.6 Urto sABAAETCS OCHOBOM KOMIBIOTEDHOIr0 pellleHHs 3ajay YynpaB/eHUs Ha
BepXHeM yPOBHe ynpaB/ieHUsl IPOU3BO/ICTBOM:

1.  uH}opMalLMOHHas CeTb;

2.  TIpoMbllLIeHHas (CUCTeMHasi) CeTh;

3. [10JIeBast CeTh;

4.  KOHTpOJLIEp;

5.  [aTuuKy U UCTOJHUTE/IbHbIe MeXaHU3MBbI.

2.7 TIlog cTaHAApTHBIM MeXaHHU3MOM [0OCTyNa MPWIOKEHHM K [JaHHbIM
TeXHO/IOTHYECKOr0 mpoijecca, MOJydYaeMbIM OT TeXHOJIOTHUECKHMX KOHTPOJI/IEPOB,
OCHOBAHHOT0 HA TEXHOJIOTMM B3auMO/eUCTBUSI Mex/jy npuiaoxeHusmu COM/DCOM B
pPaMKax apXUTeKTYPbl «K/IHeHT-CepBep», IOHNMaeTC:

1.  wunrepgetic OLE;

2. nporokosa DDE;

3.  apxurtekrypa ActiveX;

4. texHonoruss COM / DCOM,;

5.  uHTteppeiic OPC.

2.8 Takue cBoiictBa SCADA- mporpaMM, Kak: Haiauuve Ppycu(pUIUPOBaHHOU
BePCHH; MECTO, CPOKH M YC/IOBHA 00yueHHs 1o/1b30Baresiei padore co SCADA-niporpaMmoi,
OTHOCATCA K:

1.  crpykrypHbIM 0co6eHHOCTSIM SCADA-TiporpamMm;

2.  CcTOMMOCTHBIM XapakTepuctukaM SCADA- nporpamm;

3.  JIJaHHBIM O pPacrpoCTpaHeHuHU U ConpoBoKgeHnu SCADA-nporpaMmsl;

4.  QyHKUMOHaNbHBIM XapakTepuctikam SCADA- nporpamm;

5.  xapakrtepucTtukam OTKpbITOCTU SCADA- riporpamm.

2.9 Jluna, Hemocpe/JCTBeHHO yYacTBYyHOIMe B TNMPHHATHHU pelIeHHH M0 Mpoieccy
yrnpasB/ieHHs ¥ B BbINOJIHEHUH (PYHKI[UH CHCTeMbl, OTHOCSTCA K:

GihwhE

1.  omepatuBHOMY IlepcOHay;
2.  pPeMOHTHOMY IlepCOHay;
3. 3KCIUIyTalJMOHHOMY IlepCOHasy.

2.10 Kakue OKHa mpejHa3Ha4YeHbI /I KOHTPOJIsA 3a padoToii BCero mMpou3BO/ACTBa B
1{e/I0M U /I/IS1 TIOJTyYeHHs JOCTyMa K 0oJiee MOAPOOHBIM OKHaM:
1.  okHa o0iero 0630pa;
OKHa HaCTPOWKW;
rpaduueckre okHa (MHEMOCXEMBI);
OKHa COOOITIeHNI U CUTHAT3al[1H;
OKHA perucTpaly rosb3oBaresei.

kW
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3.1 MecTo HHTeIrPHPOBAHHOMN CUCTEMBbI IPOEKTUPOBAHMA M YIIPaB/IeHUs B CUCTeMe
aBTOMATHU3HUPOBAHHOIO MPeJNPUATHA — ...

3.2 YposeHnb BBoja-BbiBoja (I/0), BK/IIOYaeT B ceds — ...
3.3 OOoOmeHHass CTPyKTypa o0ecmedyeHHs1 CHCTeMbl aBTOMaTH3HPOBAaHHOIO
NMPOEKTHPOBAHMA BK/IIOUYAeT B Ced ...

3.4 TIlojp KJaccoM MMKPONPOLIECCOPHBIX KOMILJIEKCOB — CeTeBOM KOMILJIEKC
KoHTposiepoB (PLC, Network) monumaercs ciepyoinee. ..
3.5 Ilog K/jIaccoM MHKPONPOLECCOPHBIX KOMIUIEKCOB — TOJIHOMAcCIITa0HbIe

pacnpepeieHHble cucteMbl ynpassenusi (DCS, Full Scale) nonumaercs ciepymoinee...

3.6 YKaxuTe OCHOBHBIe HalpaB/eHHs Pa3sBUTHUS NPOrPaMMHBIX M TeXHUYECKHX
CPeACTB ...

3.7 3axkpbITble CHCTeMbl paclpeje/IeHHbIX CHCTeM yNpaB/IeHUs XapaKTepHU3yHTCs
TeM, 4To ...

3.8 Kakue ocHOBHble (YHKIIMM ONEPaTOPCKUX CTAaHLMH peaJbHOr0 BpeMeHH
obecrieunBaror SCADA-nporpaMmsi: ...

3.9 Meroguueckoe M OpraHM3aljMOHHOe o0ecreyeHHe ABTOMATH3HPOBAHHOM
CHCTeMbl yNpaB/IeH!s TEXHO/I0THYeCKUM MPOIL[eCCOM BK/IIOYAEeT B Ceosl ...

3.10 Ilepeuuciure CTPYKTypHble eAMHULBI HH(POPMAIUH, ONpejessIoe
B3aUMO/|eHCTBHE TEXHO/I0Ora—oneparopa C CUCTeMOM: ...

Yacts IV. 3ajanus Ha ynopsiiouyuBaHue 0TBETOB

Hatioume coomgemcmeue wmedxcdy cmoabyamu. Omeem 3anuwiume no pe3yibmamam
U3MeHeHHOU HyMepayuu 8mopo20 cmoa6ya no OmHOWeHUIo K nepeomy.

4.1 HaiauTe COOTBETCTBHE:

NCIInY; 1. KOMIUIEKC MaTeMaTUYeCKUX U TeXHUUeCKUX
CpeJCTB, MpeAHa3HAUEHHBIX /151 aBTOMaTH3aLuu
MpOLIeCCOB  MPOEKTUPOBaHUs C  ydacTUeEM

4esI0BeKa;
CAIIP; 2.  OporpamMHO-anmnapaTHbIA KOMIL/IEKC,
npe/jHa3HaueHHbIH IJ1st IIPOEKTHPOBAHHUS

aBTOMATHU3UPOBAaHHOW  CHUCTeMbl  yIIpaBJ/IeHUS
TEXHOJIOTUUECKUM TIPOL[eCCOM U peau3yIuii B
pa3paboTaHHOM aBTOMAaTU3UMPOBAaHHON CHCTeMe
yTpaB/IeHUs] ~ TeXHOJIOTUYECKUM  TIPOLIeCCOM

(YHKLMM yIIpaB/IeHUs] BeDXHEr0 yPOBHS;

ACYTII; 3.  4Ye/JiOBeKO-MalllMHHAs  CUCTeMa  ylpaB/leHus,
obecrieunBarolljasi aBTOMAaTU3MPOBAHHBINA COOp U
006paboTKy uHbopMalM, HeoOXOAUMOUW st
OTNTUMM3ALUM  YTIPAB/IEHUS] TEXHOJIOTHUYEeCKUMU

o0BeKTaMu yrpaB/ieHuss B COOTBETCTBUU
IMMPUHATBIM KPUTEDUEM;

4.  opraHW3alMOHHO-TeXHUUECKUH KOMIJIEKC,
o0ecreurBamIUi  OpraHW3aIui0  yrpaB/IeHus
TIPOMBIIIJIEHHBIM ~ TIpeJTNIpUsATHeM Ha  Oa3ze
WCTI0/Tb30BaHUs 9KOHOMHKO-MaTeMaTUUeCKUx
MeToZioB 1 DBM, BK/tOUarolyii B OTpaHUYeHHOMN
CTeIeHu BbIPAabOTKY U MPHUHATHE YCTaHOBJIEHHBIX

Yye/I0BEeKOM pellleHUH.



4.2 HaiiguTe COOTBeTCTBHE MeXJy Ha3BaHHeM YPOBHfI pacnpe/e/eHHOH
aBTOMAaTHU3UPOBAaHHOM CHCTEMbl yIIPaB/IeHHs U ero TeXHUYeCKMMH CpPeACTBaMH Ha /JaHHOM
YPOBHe:

YpoBeHb HerocpegctBeHHoro 1. IBM PC, SCADA-cucremsl;
yIpaB/ieHus;

YpoBenb cbopa JIaHHBIX U 2. [aTYMKH, WCIOJIHUTE/TbHbIe
JWCIIeTUepPCKOro ynpaB/eHus; MeXaHU3MBbl;

ypOBEHb YIipaBJ/ieHUA ITPOU3BOACTBOM. 3. MMPOMBII/IEHHBIE KOHTPOJIJIEPHI;

4. CepBepbl.
4.3 HaiiguTe COOTBeTCTBHEe MeXAY Ha3BaHMeM Kjacca MHKPOINPOIeCCOPHbIX
KOMIUIEKCOB U Ha3BaHHeM KOHTpoJLIepa:

JlokanbHbI KOHTpOJIIep (PLC); KOHTposylep  cepun  TSX
. Nano;

CereBble KOMIUIEKCbI KOHTposulepoB 2.  KoHTpoyutep cepur Centum CS
(PLC, Network); 3000;

[MonHOMacmiTabHble  pacripesiesieHHble 3.  KOHTposuiep cepur TSX Premium;
cuctembl ympasnenus (DCS, Full
Scale);
4.  kontposuiep cepur TSX Quantum.
4.4 HaiiguTe COOTBeTCTBHEe MeXAY Ha3BaHMeM Kjacca MHKPOINPOIeCCOPHbIX
KOMILJIEKCOB U Ha3BaHHeM KOHTpoJliepa:
Kontposuiep Ha 6a3e PC; 1. kontposnep cepur Advantech;

CeTeBble KOMIUIEKCbl ~KOHTPOJUIEpOB 2.  KOHTposiep cepuu DeltaV;
(PLC, Network);

PacnipeenienHsie MasiomacitabHple 3. KoHTposuiep cepur TSX Micro;
cuctembl ynpasnienus (DCS, Smoller
Scale);

4.  kontposuiep cepur TSX Quantum.
4.5 HaiauTe COOTBETCTBHE:
TexHuyeckoe 1.  COBOKYNMHOCTH TIpOTpaMM, HEOOXOJAWMBIX AJIst
obecrieueHue; peanuszauuy  ¢yHkuuu ACYTII, 3agaHHOro
(YHKLIMOHMPOBAaHUA KOMILJIEKCA TeXHUYeCKUX
cpegctd (KTC) u mpeamosaraeMoro pa3BUTHS

CUCTEeMBI;
VHpopmaloHHoe 2. vHbopMmalMs, XapakTepusylollas  COCTOSIHUE
obecrnieueHue; TeXHOJIOTUYeCKOro npoliecca, cucrema

K/IacCUpUKaLUH u KO/IMUPOBAHUs

TeXHOJIOTUUeCKOW  WHQOpMalMy,  MacCUBOB
JAHHbIX U JIOKyMEHTOB, HeOOXOAWMBIX [Iis
BbINOIHeHUs Bcex ¢yHkuun ACYTTI;
OpranusaioHHOe 3.  COBOKYITHOCTb B3aUMO/IeNCTBYIOLLIUX 51
obecrieueHue; 00beJUHEHHbIX B O/IHO Llefioe  YCTPOMWCTB
TOJIyueHUsl, BBOJA, TIOATOTOBKH, 00paboTKH,
XpaHeHUsl, PerUCTPaLM, BBIBOJA, OTOOpaXkeHus,
WCIO/Ib30BaHusl, W Tmepefaud uH(OpPMaLUY, a
TaKKe CpeJCTB peaju3alyy  yHpaB/SOLUX
BO3/IeHiCTBHI;
4.  COBOKYIHOCTb  TIpaBUI M TpeATMCaHUH,
yCTaHaB/IUBAIOIIUX CTPYKTYpYy ACYTI],
byHKUIMM M B3aMMO/JieiiCTBHe  TIepCoHasa,



4.6 HaiiguTe COOTBEeTCTBUE MEXAY

XapaKTepUCTUKAMM:
Fast Ethernet;

FDDI;

ATM;

4.7 Ha¥iauTe COOTBETCTBHE:
OPC;

DDE;

OLE;

4.8 HaijauTe COOTBeTCTBHE:
XapakTepuCTUKH
OTKPBITOCTH SCADA-
Tporpamm;

DyHKLMOHAIbHbIE
xapakrepuctuku SCADA-
TIporpamm;

CTpyKTypHBIe
0C00EHHOCTH SCADA-
NporpaMmm;

1.

obcnyskuBatorero ACYTTL.
Ha3BaHHEM THINA MarucTpaii U ee

IIIMHHAS TOTOJIOTHs, C/IyyalHbId MeTOJ, OCTYIIa,
CKOPOCTH Mepefiauu AaHHbIX - 100 Moog;
LIIMHHAS TOTOJIOTHs, C/IyyalHbId MeTOJ, JOCTYIIa,
JJIMHa OT HeCKOJBbKMX KM JI0 JecaTKa KM B
3aBUCUMOCTH OT (DM3UUYECKON Cpefbl Mepefaud
vHbopMaLMy, CKOPOCTh Tiepefjaud JaHHbIX 10
Mb6oz;

TOTOJIOTUSI - [BOMHOE KOJIbLIO, METOJ [JOCTyma
nepejaud  JaHHbIX - BPEMEHHOM Mapkep,
CKOPOCTH Mepefiaud AaHHbIX - 100 Moog;
LIMHHAsl TOIIOJIOTUS,, MeTOJ [OCTyra Iepejaun
JlaHHBIX - "TOUKa K TOUKe", CKOpPOCTb Iepejaud
JaHHBIX -155 Mb6oz.

CTaHJapTHbIM  UHTep(deliCc  B3aUMOJENCTBUS
nporpaMM B TIPOMBILUIEHHBIX  CUCTeMax
aBTOMAaTH3aLY;

CTaHIAPTHBIN HHTepdetic 00IeHHs ITPOrpaMM;

CTaH/IapTHbIA ME>XIPOrPaMMHBIN MPOTOKOJT;
KOMIIOHEHTHas1 00beKTHasi TEXHOJIOTHsl.
No/iiep>KuBaeMble rHTepdeiich

MEJXTIPOIrPAMMHOT'O BBaHMOAEﬁCTBHH, B TOM
yncae: obmeHa AdHHBIMU C TIpW/IOXKEHUSMU -

DDE; ¢ ©6asamm pganHeix - SQL/ODBC;
o0bekTHbIe cpencTBa B3aumogelictBusi OLE,
ActiveX; noAJep>xKKa YHHBEPCAIbHOT O

ripoMbiiieHHoro uHTepdetica OPC;
CTPYKTYpDHOe CTpOeHHe TiaKeTa: MO/YJ/IbHOCTb;
peanu3alys CTPYKTYPbl K/IMeHT-CepBep; Haauuue
BapUaHTOB SCADA - [IpOrpamMBbl,
pasIMyaroIuXxcss THGOPMAaIJMOHHONW MOIITHOCTBIO;
cpeAcTBa oToOpakeHUst: MHOT000pas3ue
JUHAMUYEeCKUX W3MeHeHUM /HoObIX 3/1eMEeHTOB
MHEMOCXeM, WCTO0/Ib30BaHue 3/1eMeHTOB
MYJIbTUTITUKALUHU, MHOTOOKOHHBIU 9KpaH;
Hanuuue 6ubnorek «MacTep-00beKTOB»
(Wizard; xapakTepucTMK{ TpPeHJOB peanbHOro
BpeMeHU (omepaTHUBHBIX) U apXUBHBIX
(ucToprueckux);  TOAJEp)KKa  CreldaJbHbIX
KJaBUIL  oreparopa  (ropsiude  KJ/IaBHUIIH,
CeHCOpHbIe 30HBl, BO3MOXXHOCTH
(byHKLMOHAMBHBIX K/IaBUATYP);

MUHMMasbHble U PeKOMeH/lyeMble TpeOOBaHUS K
TEeXHUUECKUM XapaKTepUCTHKaM KOMIIbIOTepa
J/Isl peanu3aliuu OIMepaTOPCKUX; LMK/Ibl BBOJa-
BBIBO/IA [IJAaHHBIX; LIUK/IbI OOHOB/IEHUS JAHHBIX Ha



4.9 HaijauTe COOTBeTCTBHE:

9KpaHax CTaHLIWH.

OrnepaTtuBHBIN TTepCOHAJT; 1.  nuia, obecreunBaroIie MOHTaXK 000pY/[0BaHUS
COrJIacHO pa3paboTaHHOMY 3apaHee TMPOEeKTY;

OO6CyXKMBarOLHH 2. MLa, HeNoCpPeJCTBEHHO He YYaCTBYIOL[UMK B

repCcoHaJ; (yHKLIMOHUPOBaHUHU CUCTEMBI, O/IHAKO
CTIOCOOHBIN  BBITIOJIHUTh PEMOHT  OTKAa3aBIINX
TeXHUUYECKUX CPe/ICTB;

PeMOHTHBIM TTepcoHat; 3. MLUa, HeNnocpeJCTBEHHO  YYyacCTBYHOL[Ue B
TIPUHSITAM pelleHul T0 TMPoLeccy yIipaB/ieHus U
B BBITIO/THEHUH (DYHKIIUNA CHCTEMBI;

4.  nuija, obecrieunBarolljie HOPMaJIbHbIE YCIOBUS
(GYHKI[MOHUPOBAHUSI CUCTEMbl B COOTBETCTBUM C
MHCTPYKLUSMHU.
4.10 HaiauTe COOTBETCTBHE:

TAL; 1.  WHAMKaIYs COCTOSIHUSI Hacoca;

PAHH; 2.  peryavpoBaHHe pacxofa;

FC; 3. mpepynpeauTesibHas ~ CUATHa/JW3alWs  HWKHEro
YPOBHS 110 TeMMepaType;

NS 4. mnpejaBapuiiHas CHMrHa/MU3alysi BepXHEro YpOBHS
T0 JIaB/IEHUIO.

5 WH/IUKaLUs COCTOSTHUS 3a/JBUXKKHU

Yacrts V. 3ajanusa Ha Jo0aB/ieHHe C/I0Ba B TOTOBbIH 0TBET
YKaxcume Ha aucme omeemos, Kakoe /1080 NPONyWeHo.

5.1 - KOMIUIEKC TeXHHYEeCKHX, MPOrpaMMHBIX U
APYTHX CpejCTB, IpeAHa3’HAYeHHbIN /I AaBTOMATH3alUM Ppa3/JIMYHbIX MPOLECCOB H
paboTaroiuii 1Mo/| ynpaB/ieHHEM YeI0BeKa.

5.2 IIpuMeHeHHWe rOTOBBIX Pa3padoTOK M TOTOBBHIX MPOrPaMMHBIX M TeXHHYECKHX
NPOJAYKTOB CTOPOHHHUX ()MPM, KaK YacTeil CBOHMX pa3padaTrbiBaeMbIX CPe/CTB U CHCTEM
HasbIBaeTcs .

5.3 YcrtpoiicTBo A/nA npeoOpa3oBaHMsA, MOCTYNAKIEro HHGOPMAILMOHHOIO CUIHA/Ia
B TO WIX MHOe (pH3HUecKoe Bo3/ieliCTBHE Ha3bIBaeTCs .

5.4 CoBOKYNHOCTH B3aUMOJAEHCTBYHOIIUX U 00beJUHEHHBIX B OJHO I[e/I0e YCTPOIMCTB
MO/Iy4YeHHsi, BBO/Ja, TOJrOTOBKH, 00pa00TKH, XpaHEHHs, PErucTpalud, BbIBOJA,
0TOoOpa)keHHUsA, UCIO0/Ib30BaHMsA, U Nepefaud HMH(OpPMAIUM, a TAKXKe CPeJCTB peaH3aluu
yNpaB/AAKIUX BO3/IeMCTBUU Ha3bIBaeTCs .

5.5 IIporpamMHoe o0ecneueHue, ympaB/jsoIiee JUCIeTYEpU3alUedl  3ajad,
pacnpejie/ieHMeM pecypcoB, 00paboTkoil mpepbIBaHWi, BBOAOM-BBIBO/IOM, HHTep(eiicom
nosib3oBaTe/is, ¢ailsioBoii cucTeMoil U Ip. Ha3bIBaeTCA .

5.6 - TeKCTOBBIHI
TeXHOJ/IOTUYEeCKUH f3bIK NMPOrpaMMHUPOBAHUSI HU3KOr0 YPOBHA. BhIrIAJUT KakK TUNHYHBIA
s3bIK AccemoJiepa.




5.7 IlporpaMMHBIe CHCTeMBbI U NMAaKeThl MPHUK/IAJAHBIX MPOrpamMM, obecrneuynBaroye
padory KOMIIbIOTEPHBIX ornepaTopCcKux CTaHLINH, Ha3bIBAKTCA

5.8 - mepeMeHHas B 0a3e JaHHBIX PeajIbHOIrO
BpPeMeHH, CO/iepiKalljasi 3HaUeHHe OJHOT0 W3 TEeXHOJ/IOTHYECKHX MapaMeTpPoOB, CHUMAaeMoOro C
JAaTYHKA WIN HeCcylas JOMo/THUTE/TBHYH0 (C/Ty)Ke0Hy0) nH(popmaruio.

5.9 — 3TO COOTHOIIIeHHe, XapaKTepHu3yloliee
KauecTBO ()yHKI[HOHHMPOBAHHA TeXHO/JIOTHUYeCKHX 00bekToB ynpassienus (TOY) B penom u
NPUHUMAKIIAs KOHKPeTHOe UYHC/JI0BOe 3HaueHHe B 3aBHCHMOCTH OT HCIO0/Ib3yeMbIX
ynpaB/ISIIOIUX BO3AeHCTBUH.

5.10 - CHrHa/M3anms, cpadaTpiBamomias npu
AOCTHIKEHHMH Mpe/ie/IbHO AOIYCTUMOr0 3HaUeHHs NapaMeTpa TeXH0/JI0rH4ecKoro npomecca.

BapuaHT Ne2

Yacrs 1. 3ajanns ¢ BbIDOPOM HECKOJIBKUX BEDHBIX 0TBETOB
U3 npednodiceHHbIX 8apUaHmMO8 omeemos 8blbepume HeCKO/bKO 8ePHbIX.

1.1 CoBpemennbie ACYTII BbINO/IHAT C/IeAy0IIie 0OCHOBHbIE (DYHKIMH:

1.  cbop uHbopMarmy OT 0ObEKTa YIIPaB/IE€HUS;

2.  COKpallleHHe 3aracoB He3aBeplIeHHOr 0 TIPOU3BO/CTBA;

3.  mepenaua, npeobpa3oBaHue 1 00paboTka nHGOpMaLK;

5. TOBBIIIEHWE YPOBHS TIPOM3BO/ICTBA TyTeM O0oJiee TIOJIHOTO W PALMOHAIBHOTO
WCIIONb30BaHUS TIPOM3BO/ICTBEHHBIX MOIIHOCTEN; TPYAOBBIX, MaTepUa/JbHbIX U JeHEeXHbIX
pecypCcoB, COKpallleHHie CPOKOB MOTOHKHU MPOM3BO/ICTBA K BBIMYCKY HOBBIX U3/€/TUH;

5.  BbIpabOTKa W peanv3alysi YIpaB/SIONIMX BO3/Je€HCTBUN Ha TEXHOTOTUYECKHH OOBEKT
yIpaB/ieHUsl.

1.2 Ha ypoBHe Henocpe/CTBEHHOI'0 yIIPaB/IeHHUs BbINO/IHAETCS:

1.  3arpyska B IpPOMBILLIEHHbIe KOHTPOJIIEPb] NPOrpamMM M AaHHbIX U3 OBM Tperhero
YPOBHS, YCTaBKH, obecrieuvBaroijie KOODJAWHALIMIO W yIpaBjieHWe arperaromM IO KPUTepUsM
ONTUMAaIbHOCTH YIIPaBIeHUS TEXHOJIOTUUECKUM MPOL[eCCOM B L[e/I0M;

2. cOop mepBUYHOM MHPOPMAILMY U Pean3aliisi UCTIOTHUTETbHOTO BO3/IeCTBHS;

3.  [aucretyepckoe Hab/rOfIeHHe 3a TEXHOIOTHYEeCKUM TIPOIIeCCOM;

4. BeiBog Ha SCADA-ypoBeHb ympaBieHUsi CIy)KeOHOM, [WarHOCTUYeCKOW U
ornepaTUBHOW UH(OpMaLIUY;

5.  aBTOMaTUuyeckoe yIipaBjieHUe TeXHOJIOTMYeCKUM IIPOL|eCCOM.

1.3 OOecneueHHe aBTOMATH3UPOBAHHOW CHCTEMbI YIPaBJ/IeHHS] TeXHOJIOTHYECKOro
npoiecca COCTOMT M3:

1. MaTeMaTH4eCcKoro;

MeTOZU4eCcKoro;

TeXHUYeCKOro;

OpraHu3alMOHHOIO;

HMH(OPMaLIMOHHOTO.

B nokanbHbIX KOHTpO/Uiepax (PLC) BIMOTHAIOTCA cieAyonue GyHKIuu:
KOHTPOJIb;

ONTUMU3ALIUS;

JCIieTuepusaLys;

ynpaBJ/ieHHe;

PLONEREROAWN
=



5.  TuUnwMsauusg

1.5 B nonHoMacmTabHBIX pacnpeje/eHHbIX cucremax ymnpasieHust (DCS, Full
Scale) BbINOIHATCA clepyomue GpyHKIUM:

1.  KOHTpOJIb U yIIpaBJ/IeHUE;

2.  onTAMM3aLus;

3.  aucneTyepu3alys U NJIaHUPOBAHUE;

4.  ayTCOPCHHT;

5.  TunM3auus M CTaHJapTH3aLys

1.6 Ykaxwure, Kakue ceru mo cranjapry IEC 61158 npusHaHbl CTaHAAPTHBIMHM
NPOMBIIIEHHBIMH YIIPaBJ/ISIOINUMHU CeTSAMU:

1. Interbus;

2. Bitbus;

3. Foundation Fieldbus;
4,  PROFIBUS;

5. Modbus.

1.7 Kakue anmapaTHble CpPeACTBa MOIYT ObITh HCIIO/Ib30BaHbI /I OPraHU3al[UH
B3aMMO/IeHCTBHSA C KOHTPOJ/I/IepaMu:

1.  COM - noptsl. KoHTpoOJI/1EPHI [TOAK/IIOUAOTCS, HAllpUMep, 10 MpoToKoiaM RS-232,
RS-422, RS-485;

2. LPT-noptsl. KOHTpO//IEPHI TTOAK/IFOYALOTCS, HAaTIpuMep, 1o ctaHaapty IEEE 1284;

3.  CeteBble riatbl. KoHTpO/eps! cHabKeHbI, HarpyMep, UHTep(heCHBIM BBIXOI0OM Ha
Ethernet;

4. SATA - unrep@eiic. [Ipesnaraercs peanvsaluu, HalpuMmep, B MO CreLU(pUKaLAAM
ATA / ATAPI;

5.  BcraBuble miatel. [Ipejaraercda peanusanuu, Hanpumep, B craHgaprax ISA, PCI,
CompactPCI.

1.8 Ykaxure, Kakue Trpynmbl I0/ib30BaTe/Jlb — COTPYAHMKH OpraHu3aljuu
NPUMEHSAIOT B cBoeil iesTenbHOCTH SCADA-nIporpamMmei:

1 HU KTO He UCII0JIb3YeT;

2 MIPOMBILUIEHHbIE — TIPEATIPUSATHI,  pa3padaThiBaiolllie YW PEKOHCTPYMPYIOLIye

MMKPONPOLIeCCOPHbIe CUCTEMBbI YIIpaB/eHNsl TPOM3BO/ICTBEHHBIMHU IIPOLieccaMy;

3 MPOEKTHbIE U Hana/louHble (UPMBbI, CO3ZAl0IIMe YW MOJEPHU3UPYIOLIME CHCTeMBI
KOHTPOJIS1 U yTIpaBJ/IeHus;

4 CUCTeMHble  MHTerpaTopbl, pa3pabartbiBaroijyue 3¢ddeKTHBHbIE  POrPpaMMHO-
TeXHUYeCKHe KOMILIEKChl yTpaB/leHus], UCIO/b3yHole TeXHUYeckue U MporpamMMHble CpefiCcTBa
pa3HbIX U3rOTOBUTEIEH;

5 (bupMBI-pa3pabOTUMKKU MUKPOTIPOLIECCOPHBIX CPe/ICTB aBTOMATH3al[iH YIIPaB/IeHusl.

1.9 Kakwue /uIja COrjIacCHO IUTaTHOMY PaCNUCAHUI0 OTHOCATCA K OIEPaTUBHOMY
nepcoHasty:

1.  WH)XeHep-TIPOrPaMMMCT;

2.  arnmapaTyuk;

3.  cnecapp KUIIHA;

4. TeXHOJIOT'Y;

5.  HavaJbHUKH CMEH.

1.10 OnmcaHue MacCUBOB UCTOPHUUYECKHX AAHHBIX /I0/DKHO COAepP)KaTh:

1. HauMeHOBaHHe U 0003HaUeHUe apXHBa;

2.  HauMeHOBaHHe HOocuTesel UHpopMaluy;

3.  oIeHKYy 00beMa apXHBa;

4. nepeyeHb PEKBU3WUTOB B IOPAAKe HUX C/I€eJ0BaHUA B 3allMCAX dPXKWBA C YKd3daHUEM I10
KaXKA0OMY PEKBHU3UTY, 0003HaueHus a]l(fbaBI/ITa, AJIMHBI B 3HdKdaX W AJWdIld30Hd HW3MEHEHHs (HpI/I
HEO6XO,Z[I/IMOCTI/I), JIOTUYeCKUX U CeMaHTHUYeCKUX CBSI3eH C ADYTMMH DEKBHU3UTAMU ,anHOI‘/JI 3aIlTMcu1
U APDYI'MMHU 3dIlTUCSAIMU dDXUBA,



5.  mpejmnoJiaraemMble 3HaU€HUs T€XHOJIOTMYECKOro apaMeTpa.

Yacrs I1. 3ajanusa ¢ BbIOOPOM 0JHOI'0 BEPHOr'0 0TBETa
N3 npednodiceHHbIX 8apUAHMO8 0meemos eblbepume moabKO 00UH 8epHbIll omeem.

2.1 Cucrema aBTOoOMaTH3MpPOBaHHOro npoexkTrupoBanus (CAIIP) — 3To:

1.  mporpamMMHO-anmapaTHbId KOMILJIEKC, TIpeJAHa3HAUeHHBbIM [jisi TPOEeKTUPOBaHUs
aBTOMAaTHM3UPOBAHHOW CHUCTEeMbl YIpPaBJeHUs TeXHOJIOTUUeCKUM TIPOLleCCOM U peau3yHoluid B
pa3paboTaHHOW AaBTOMATU3WPOBAHHOW CHUCTEMEe YTpaBeHHs TEeXHOJIOTHUYEeCKUM TIPOIieCCOM
(yHKI[UH YTIpaB/ieHYsI BEPXHET0 YPOBHS;

2.  KOMIUIeKC MaTeMaTUYeCKUX U TeXHUUeCKUX CpeJCTB, TMpeAHa3HaUeHHbIX [Jis
aBTOMAaTH3aluM MPOL[eCCOB TTPOEKTUPOBAHUS C yUaCTHeM UesioBeKa;

3.  ue/IOBeKO-MalllMHHAsl CUCTeMa YIIpaBJieHUs, 00ecrieunBaroijasi aBTOMaTH3UPOBAaHHbBIN
cobop u obOpabotrky wuHbopMaluK, HeoOXOAUMOW  [Jid  ONTHMH3ALMKA  YIIpaBJIeHUS
TeXHOJIOTUUeCKUMHU 00beKTaMH yTpaB/IeHHsI B COOTBETCTBUU C TIPUHSTHIM KPUTEPUEM;

4.  opraHu3alMOHHO-TeXHWYEeCKHWH  KOMIUIEKC,  oOecreurBaloldii  OpraHU3alvio
yrpaB/ieHUs]  MPOMBILUIEHHBIM — TIPEATPUSATHEM Ha  0a3e  HWCMOMb30BaHUS  SKOHOMHUKO-
MaTeMaTUUeCKUX MeTof0oB U OBM, BKIIOYAIOIMUA B OTrpaHMYEHHOM CTeneHW BBIPAOOTKY W
TIPUHSITUE YCTAaHOB/IEHHbIX UeJIOBEKOM pellieHuH.

2.2 Ha ypoBHe BBojAa-BbiBoAa (I/O) pemaroTcs 3afaun:

1.  cbopa nepBuuHOI MHGOPMALK U peann3aLiy UCTIOTHUTeTbHBIX BO3/IeHCTBUI;
2. OMepaTHBHOM yropsiioueHHOW 00paboTKM MepBUYHOM MH(OPMALIUK U3 11eXa;
3. oroOpaxeHus (WM BU3ya/nu3alliy) JAaHHBIX B TIPOM3BO/ICTBEHHOM TIpoLiecce |

OT1epPaTUBHOrO KOMI/IEKCHOTO yTIpaB/ieHUs pa3/IMUHbIMU arperatamu;

4. BoBoga Ha SCADA-ypoBeHb ympaB/ieHHs CIy)KeOHOHM, [AWarHOCTHMUYECKOH U
orepaTUBHOW MH(OPMaLUK;

5.  HermocpeiCTBEHHOTO aBTOMAaTHWYeCKOro yIpaB/ieHusl TEXHO/IOTUUeCKUMU MPOLieCCaMU.

2.3 CoBOKYNHOCTH MPOrpaMM, Heo0XoJUMBIX s peanu3zanuu ¢pyHkouu ACYTII,
3ajaHHOro  (GyHKIUOHUPOBAHHMA  KomIulekca  TexHudeckux cpeactB (KTC) wu
Mpe/noe/araeMoro pa3BUTHs CHCTeMbl Ha3bIBaeTCA:

MPOrpaMMHBIM ObecrieueHreM;
TeXHUUECKUM oDecrieueHuem;
OpraHu3al[MOHHBIM 00ecrieueHreM;
MeTO/IUUeCKUM obecrieueHreM;

5.  uH(bOpMaIMOHHBIM 00ecrieyeHreM.

2.4 K KakoMy KJjacCy MHUKPOIPOLECCOPHBIX KOMIUIEKCOB OTHOCHUTCS KOHTPOJLIEp,
ecId OH MOXeT HMeThb J[eCATKH BXO/0B/BBIX0JJ0B OT JAAaTYHKOB U HCIOJHUTEIbHbBIX
MEXaHU3MOB: HMX BBIUHC/IUTE/TbHAasi MOIIHOCTH MOXeT ObITh pa3HoH (Masble, CpefjHHE H
Oo/IbIIIHEe KOHTPOJ/UIEPBI): OH peanu3yeT THINOBbIe (GyHKIUM 00paboTKH H3MepHUTe/HLHOMN
uH(opMaLH, T0TUYECKOro yIIpaB/ieHus, peryJMpoBaHUA:

1.  ceteBble KoMrieKChbl KOHTpoJs1epoB (PLC, Network);

2.  nokanbHble KoHTpoJuiepsl (PLC);

3. KOHTpoJuiephl Ha 6a3e mepcoHanbHbIX KoMIibioTepoB (PC based control);

4.  monHoMaciTabHbIe pacrpeziesieHHble cucTeMbl ynpaBienus (DCS, Full Scale);

5.  pacmpejieneHHbIe MajioMaciITabHbie cucTeMbl yripasienus (DCS, Smoller scale).

2.5 K KakoMy KJjacCy MHKPOMNpPOI|eCCOPHbIX KOMIIJIEKCOB OTHOCUTCH CHCTeMa, eC/Iy
OHa BbINOJIHAET (YHKIUM KOHTPOJIf, yNpaB/ieHUsl, ONTHMM3aLMH, AUcCeTYepU3alui H
IJIAHUPOBAHMA:

1.  ceteBble KoMIieKChbl KOHTpoJ/1epoB (PLC, Network);

2 nokanbHble KOHTposiepsl (PLC);

3. KOHTpoJuiephl Ha 6a3e mepcoHanbHBIX KoMIibioTepoB (PC based control);

4 MoJTHOMacIITabHbIe pacrpe/esieHHble cuctembl yripasieHus (DCS, Full Scale);

AN



5.  pacnpezeneHHble MasioMaciTabHble cructembl yrpasneHus (DCS, Smoller scale).

2.6 CornacHo, kakomy craiaapry cetu ControlNet, PROFIBUS, P-Net, Foundation
Fieldbus, SwiftNet, WorldFip, Interbus npu3sHaHbl CcTaHJapTHbBIMH HPOMBIIIIEHHBIMH
yHpaB/ISIOIUMH CeTAMU:

1. IEC 61158;
2. IEC 61131-3;
3. IEC 61508;
4. TEC61511;

5. T'OCT 34.601-90.

2.7 Tloj OTKpBITOH apXUTEKTYPO#l A/ pa3paboTKH MPU/IOKeHUH K/IMeHT-cepBep,
0asupymomieics Ha 00beKTHO-OpHeHTHPOBaHHOU TexHo1oruu OLE, moHumaercs:

1. texHoJjioruss DCOM;

2. nporokosa DDE;

3.  apxurtekrtypa ActiveX;

4. texHonoruss COM;

5.  uHTtepdeiic OPC.

2.8 Takue cBoiictBa SCADA- nporpamm, Kak: ¢upma-pa3padoTuuk; roj nepBoro
BBIMyCKA M 00U THpPaX (XapaKTepHUCTHKAa onbiTa (UpPMbl, 0TPabOTAHHOCTH H
nonyaspHoctu SCADA-niporpammel); pacnpocrpanurtey B Poccun u CHIY, oTHOCATCA K@

1.  crpykrypHbIM 0cobeHHOCTSIM SCADA-TIporpaMm;

2.  cTouMOCTHBIM XapakTepuctvukaM SCADA- nporpamm;

3.  o6mum ganaeiM SCADA-nporpamm;

4.  ¢yHKUMOHATBHBIM XapakTepuctukam SCADA- nporpamm;

5.  xapakrtepucTtukam OTKpbITOoCcTU SCADA- riporpamm.

2.9 Jluna, o6ecneynBaoIe HOpMa/ibHbIE YC/I0BUA (PYHKIIMOHUPOBAHHUS CHCTEMBbI B
COOTBETCTBMH C HHCTPYKIIMAMH, OTHOCATCH K:

1.  omnepaTWBHOMY IlepCOHay;
2.  PeMOHTHOMY IlepCOHay;
3. 9KCIUIyTalAOHHOMY I1IepCOHay.

2.10 Kakue oOKHa TNpeACTABJAKT 000l rpaduueckoe H300pakeHHe OCHOBHOI'O
TeXHOJ/IOTHYeCcKoro ofopyaoBaHusi, cpeactB KUII, u 0To0pa)karOT CTPYKTypy a/IFOPUTMOB
ynpasB/ieHHs], U UX COCTOsIHHE:

1.  okHnHa obiiero 0630pa;

OKHa HaCTPOWKY;

rpaduyeckre oOKkHa (MHEMOCXEMbI);
OKHa co0OIIeHH ¥ CUTHAIM3al[ui;
OKHA perucTpalyu rnoib3oBareseil.

kW

Yacrs I11. 3ajaHus Ha cB000JHOe KOHCTPYHPOBaHHE OTBETOB

3.1 MecTo UHTErpMpPOBaHHON CUCTeMbl MPOEKTHPOBAHMS U yPaB/ieHUsA B CHCTeMe
aBTOMATU3UPOBAHHOIO MPEANPUATHS — ...

3.2 HenocpegcTrBeHHOe ynpaB/ieHHe, CJIY)KUT AJIA ....

3.3 O0001eHHasA CTPYKTypa 00ecreueHusi aBTOMAaTH3UPOBAHHOM CHCTEMbI
yIpaB/IeHUsI TEXHOJIOTHYECKHUM IPOLeCCOM BK/IIOUAET B Ce0 ....

3.4 TIlog KIaccoM MHKPOIPOLIECCOPHBIX KOMILJIEKCOB — KOHTpO/I/IEp Ha 0a3se
nepcoHajibHoro komnsrepa (PC based control) noHumaercs ciepyoiiee...



3.5 Ilopq K/jaccoM MHMKPONPOLECCOPHBIX

KOMII/IEKCOB - pacrpeje/jieHHbIe

ManomacmrabHbie cucreMsl ynpasieHus (DCS, Smoller Scale) nonnmaercs ciiepyoiee...

3.6 YKakure, KaKuHe CeTH

COrjiaCHo

craggapry IEC 61158 npu3sHaHbI

CTAHJdPTHBIMH NNPOMBIIIVIEHHBIMHU YIIPAB/IAKOIIUMHA CETAMM ...

3.7 OTKpBITbIEe CHCTeMbI paclipe/ie/IeHHbIX CUCTeM YyIIpaB/ieHHs XapaKTepHU3yHTCs

TeM, 410 ...

3.8 Ilepeuncaure ¢pyHKHHOHa/IbHbIE XapaKTepucTuku SCADA-nporpamm: ...

3.9 Omnucanne HH(OPMALUOHHOTO oOecreyeHHUs] ABTOMATHU3HMPOBAHHON CHCTEMBI
ynpaB/ieHHsl TeXHO/IOTHYeCKHUM MPOLeCCOM BK/TIOUAET B e ...

3.10 IlepeuncauTe CTPYKTypHbIe eJUHHLBI porpaMMHoOro obecnieuenusi ACYTII u

HX OIMMCAaHHE: ...

Yacts IV. 3ajanus Ha ynopsiiouyuBaHye 0TBETOB
Hatioume coomgemcmeue wmedxcdy cmonbyamu. Omeem 3anuwiume no pe3yibmamam

U3MeHeHHOlI Hymepayuu emopoco cm0/16ua Nno OMHOWEHUIO K nepsomy.

4.1 HaiauTe COOTBETCTBHE:

NCIIny; 1.
CAIIP; 2.
ACYTII; 3.
4.
4.2 HaiiguTe COOTBETCTBHE  MEXAY

KOMIIEKC ~MaTeMaTHUuUeCcKuX HW TeXHUUeCKUX
CpeACTB, MpejHa3HauUeHHbIX [Ji aBTOMaTU3aLyu
NPOLIeCCOB ~ TNPOEKTHPOBAHUS C  ydacTHeM
YeJI0BeKa;

IIpOrpaMMHO-arnapaTHbII KOMIL/IEKC,
nipe/iHa3HaueHHbIM JJist MIPOEKTUPOBAHKS
aBTOMaTU3UPOBAaHHOW  CUCTeMbl  yIpaB/ieHHUs

TeXHOJIOTMUeCKUM MPOLIeCCOM U peau3yroLui B
pa3paboTaHHOW aBTOMATHU3UPOBAaHHOW CHCTeMe
yrpaBjieHusi  TeXHOJIOTUYECKMM  IIPOLeCCOM
(GYHKLMY yIIpaB/ieHsi BeDXHEro ypOBHS;
ye/lioBEeKO-MalllMHHAasi ~ CUCTeMa  yTMpaB/ieHUs,
obecrieurBaroIiasi aBTOMaTU3UPOBAHHBIM cOOp U
006paboTKy uHbopMaLuy, HeoOXOAUMOM AJist
ONTUMM3ALIUM YIIpaB/IeHUs] TeXHOJIOTMYeCKUMU
o0beKTaMu yTipaB/ieHUsi B COOTBETCTBUU C
NIPUHATBIM KPUTEpUEM;
OpraHM3alMOHHO-TeXHUUeCKUN KOMILJIEKC,
obecrieunBalOLMi  OpPraHU3aL{Ui0  yTIpaB/eHHUs
NIPOMBIIJIEHHBIM ~ TIpeJTpusiTHeM Ha  Oaze
VICTI0/Tb30BaHUs 5KOHOMUKO-MaTeMaTUYeCK1X
MeToZ[0B 1 DBM, BK/ItOUAKOIIMK B OrPaHUUEHHOU
CTeTieH! BbIPAOOTKY U MPUHSTHE yCTaHOBIEHHbBIX
Yye/I0BEKOM peLleHUH.

Ha3BaHHWEM YPOBHs  pacrpejie/ileHHOH

aBTOMaTI/BI/IpOBaHHOﬁ CUCTEMBI YIIDABJ/IEHUSA U €0 (l)yHK]_lI/IHMI/I:

YpoBensb BBojja / BeiBoga (I 1.
/ O);

oroOpakeHust (WM BU3yanu3allid) [JaHHBIX B
TIPOM3BO/JICTBEHHOM TIpOIiecCe U OIepaTUBHOTO
KOMII/IEKCHOT'O yTpaB/IeHus Pa3/InYHbIMU
arperaramu,



YpoBeHb cOopa [JaHHBIX U

JACIIeTYepCKOro
yTpaBJ/ieHus;

YpoBeHb yIIpaBJIeHUsI
TIPOX3BO/|CTBOM;

YpoBeHb
HeIoCpeCTBeHHOI 0
yIpaB/IeHUs.

4.3 HaiauTe COOTBETCTBHE:
TexHHUueckoe
obecrieueHue;

MartemaTnueckoe
obecrieueHue;

OpraHu3alMoHHOoe
obecrieueHue;

HerocpeJCTBEHHOTO aBTOMaTUUEeCKOr0
ynpaB/jeHus] TeXHOJOTMYeCKUMU IIpoLeccamMu C
TIOMOIL{bIO TIPOMBIILIJIEHHBIX KOHTPOJJIEPOB;
BbiBOZla Ha SCADA-ypoBeHb  ympaBiieHUs
CJTy>keOHOM, [UAarHOCTUYECKOWM W OrepaTUBHOMN
vH(popMaLy;

OTIEPAaTUBHOW  YTIOPSIOUEHHOMN 06paboTku
MepBUYHOM WH(pOpMaLMy W3 1jexa U mepefaud
obpaboTtaHHOi  uHMOpMalMK Ha  YPOBeHb
TNJIAHUPOBAHUS PeCypPCOB MpeANpUsATHS;

cbop mepBHYHON HH(OPMALMK U Ppeanu3anys
VICTIOJTHUTEJIbHBIX BO3/|€MCTBUM.

MIpUK/Ia/{HOE NIpOrpamMMHOe obecrieueHue;
OTepaLOHHAsl CUCTeMa; SI3bIKM TMpeZCTaB/eHus
VH(popMaLuy;

YCTPOWCTBa BBOJA / BBIBOJABI, YCTPOWCTBA
OTepaTUBHOIO B3aUMOJENCTBUSI C OIepaTOPOM,
YCTPOKMCTBA XpaHeHUs MH(OpMaLvY;
TeXHOJIOTUUeCKWe WHCTPYKLMM U perjaMeHThl,
orpefiesisifOLe  BeJleHWe  TeXHOJIOTMYeCcKOoro
rpoLecca; MHCTPYKLUMU II0  SKCIUlyaTalyu;
onucaHve (QYHKIMOHAIbHOW, OpraHu3alyOHHON
M TEeXHOJOTMUeCKOM CTPYKTyp U Jpyrue
JOKYMEHTbI aHaJIOTUYHOI'0 COZlepyKaHus;

S3bIKM OMMCAHWSI U MaHUITY/IMPOBaHUs 1laHHbIMY;
A3bIKM  ONMCAHUSl aATOPUTMOB  YIIpaBJIeHUS;
SI3bIKU [TPOrPAMMUPOBAHMUS.

4.4 HaiiguTe COOTBeTCTBHEe MeXAY Ha3BaHMeM Kjacca MHKPOINPOIeCCOPHbIX

KOMILIEKCOB U €r0 BbINO/THAEMbIMH (DYHKI[USAMU:
JlokanbHbIM KoOHTpOsiep (PLC);

CeTeBble KOMIUIEKCbl ~KOHTPOJUIEPOB 2.

(PLC, Network);

[TonHoMaciiTabHBle — pacripejiesieHHbIe 3.
cuctembl ympasieHuss (DCS,

Scale);

4.5 HalauTte COOTBETCTBHE:

PasBuras ceteBast
CTPYKTYpa,

PasBurocTb BEPXHEro
YPOBHS yIIpaBJIeHUsI
TIPOU3BO/ICTBOM,;

1. onTumuzaius, KOHTPOJIb,
yrpaBjieHue, crieliabHbIe
yHKImH;

KOHTPO/Ib, yTIpaBJieHUE;

AUCTIeTYEpU3alysd, I[JIaHUPpOBaHUE,

Full ONTHMMU3ALIS, KOHTPOJIb,
yTipaBJieHue, criel[daabHbIe
yHKLmm;

4.  KOHTpOJIb, yIipaBJieHue,

crieljanbHble (PYHKLIWU.

Ha/jyue MPOrpaMMHBIX U TEXHUUECKHX CpPeZiCTB
TOCTPOEHUsT  psiia  YPOBHeH  yIipaBJieHUs
MIPOM3BO/|CTBOM: TI/IaHUPOBaHMS,
JMCTieTyepu3aliiy, OIepaTUBHOTO YIIpaBJeHUs
yuyacTKaMH, JMHaMHA4YeCKOro yTpaB/ieHus
OT/ieJIbHBIMU arperaTtamy;

HaMyue BCeX  TpexX  ypOBHe# ceTel
(uHbopMalMOHHasl, CHUCTeMHasl, T[iojieBasi) C
VMMEIIMMUCS BapyUaHTaMU CeTell OTZe/bHbIX
yPOBHelj;



Hlupora  mMogudukarmi 3.
pabouux CTaHLu;

4.
4.6 HaiiguTe COOTBETCTBHE MEXAY
XapaKTepUCTUKAMM:
Windows NT; 1.
Netware 4.1; 2.
0OS/2 LAN Server 4.0; 3.
4.
4.7 HauauTe COOTBETCTBHE:
COM; 1.
DCOM; 2.
ActiveX; 3.
4.
4.8 HaiiauTe COOTBETCTBHE:
HMI; 1.
GUI, 2.
RTU; 3.
4.

4.9 Haiaure COOTBETCTBHE:

BO3MOYKHBIH BbIOOP BApHAHTOB PAaOOUMX CTAHIIUMA
10 MOIIHOCTH M Ha3HAUYeHWIO: CTallMOHApHBbIE W
TiepeHOCHbIe TY/IbThI OTepaTopoB
TEXHOJIOTUUECKUX TIPOLIeCCOB, JMCIIEeTUePCKHUe
paboure CTaHI[UK, KOHTPOJMPYHOIHe paboure

CTaHLUU PYKOBO/ISIIIIEr0 repcoHarsna,
VH)XeHepHble CTaHILUY;

Ha/iyue MoIUbUKaLIH, pa3/InyaroLuXcs
MOILIHOCTbI0 ~ OCHOBHOTO  MHKPOIIPOL|eCCopa,
ObicTpofeiicTBeM, o0beMaMHu TaMsITU Pa3HOro
TUIA, BO3MOXXHOCTSIMHU pe3epBUPOBaHUS,
CTereHbl0  3alllUThl  OT  HebarompUsITHBIX

YCIOBUM OKpY>KaroLel Cpe/ibl.
Ha3BaHUEM OMNepalUOHHONW CHCTeMbl H ee
MUHUMAa/IbHBIA 00beM mamaTtu: O3Y -8 Moaiir,
muck - 80 Mb6aiiT, MMeeT ceTeBble IMPOTOKOJIbI:
tcp/ip, ipx/spx, netbios;

MHUHHUMAaJILHBIA 00beM mamsatu: O3Y - 16 Mo6aiir,
muck - 90 M6ailiT, uMeeT ceTeBbie TPOTOKOJIBI:
tcp/ip, ipx/spx, netbios, dhcp;

MHUHHUMa/IbHBIA 00beM mamsatu: O3Y -8 Moaiir,
IUCK -75 MO0aiT, nMeeT ceTeBble IMPOTOKOJIbI:
tcp/ip, ipx/spx, netbios;

MHUHHUMaJIbHBIA 00beM mamsatu: O3Y - 16 Mobaiir,
TUCK - 52 M6aliT, uMeeT ceTeBble TPOTOKOJIBI:
tcp/ip, netbios.

TexHonoruss Microsoft, npeaHasHaueHHas [is
pa3paboTKu U TMO/ep>KKU MeXX MPOrpaMMHBIX U
ceTeBbIX B3auMO/lelicTBUM B cpefie Windows;
OTKpbITasi ~ apXuTeKTypa /s  pa3paboTku
MPUIOXKEeHWH K/IMeHT-cepBep. ba3supyercsi Ha
00bEeKTHO-OpHeHTUPOBaHHOW TexHonoruu OLE
KoMIaHuu Microsoft;

TEXHOJIOTUS, TpPefOCTaB/soIlass BO3MOXKHOCTb
B3aUMO/IEMICTBUSI pacrpe/ie/ieHHbIX MPUI0KeHUH
no cetu. OcHOBaHa Ha apXUTEKType «KJIUEeHT-
cepBep»;

CTaHJapTHbIM MeXaHU3M J0CTyTa MPUIOKEeHHH K
JlaHHBIM TeXHOJIOTUUeCKOro rporiecca,
10Jy4aeMbIM oT TeXHOJIOTMYeCKUX
KOHTPOJIJIEPOB.

rpaduueckuii HTepdelc roab30BaTes
y/lalieHHO€e TepMUHA/IbHOEe YCTPOMCTBO;
Yye/I0BeKO-MalllMHHbIN HUHTepderic;

TpOrpaMMHpPYyeMbIi JIOTUUeCKUM KOHTPOJIep.



OrnepaTUBHbBIY TTepCOHAJT;
OO6Cmy>KUBarOIHA

rmepCcoHaJ;

PeMOHTHBIM niepcoHan;

4.10 HaiauTe COOTBETCTBHE:
OxkHa ob111ero 0630pa;
I'paprueckue okHa;

OkHa perucrpanuu Xxoja
ripoLiecca;

nvia, obecrieuynBaroOIIie MOHTaX O00OPYZOBaHUS
COTJIacCHO pa3paboTaHHOMY 3apaHee MPOeKTY;
JIALjA, HETOCPeICTBEHHO He YYaCTBYIOIIUA B
(bYHKLIMOHMPOBAHUHT CHCTEMBI, O/THAaKO
CMOCOOHBIN  BBITIO/IHATH PEMOHT OTKA3aBILIHX
TEXHUUECKUX CPeJICTB;

JAljA,  HEroCpe/JCTBEHHO  YYaCTBYIOIWE B
TIPUHSITUM PEIIeHUI 10 TPOLIeCCy YIIpaB/IeHHs U
B BBITIO/THEHUU (YHKIMI CHCTEMBI;

niia, obecrieurBaroIie HOPMaslbHbIE yCIOBUS
(bYHKI[MOHMPOBAHHsI CUCTEMbI B COOTBETCTBHUHU C
WHCTPYKLIASMHU.

OMUCHIBAOT rapameTpbl KOHKDETHOI'0
yCTpoMCTBa/Tipubopa/peryssitopa U JlaroT
BO3MO)XHOCTb €r0 HaCTPOWKY;

OoTOOpa)KaloT [JaHHBIE O XOJe TIpolecca BO
BpeMeHU;

npe/iHa3HaueHbl [I/ii KOHTPOJIsS 3a paboToil Bcero
IPpOU3BO/CTBA B L[eIOM U [JJis TOJy4YeHUs
JocTyra K 6osiee 1o [poOHBIM OKHaM;
TIpe/ICTaB/ISIFOT CoO0¥ Tpadryeckoe n300pakeHue
OCHOBHOTO TEXHOJIOTHUECKOro 000pyj0BaHuUs,
cpeacte  KUII, u oTOoOpa)kalOoT CTPYKTYpY
aJITOPUTMOB YIIpaB/IeHus, U UX COCTOSTHUE.

Yacrts V. 3ajanusa Ha Jo0aB/ieHHe C/I0Ba B TOTOBbIH 0TBET
Ykaxcume Ha aucme omeemos, Kakoe /1080 NPONyWeHo.

5.1 HPOFPaMMHO-aHHapaTHbIﬁ KOMIIVIEKC, Hpe;[Ha3Ha‘—IeHHLII‘/'I AJIA IIPOEKTHPOBAHUA

aBTOMAaTH3UPOBAHHOU CHCTEeMBbI yIIpaB/IeHUs TeXHO/IOTMUeCKHUM MPoLecCoOM U pean3yoLui
B pa3pad0TaHHOH aBTOMAaTHU3HPOBAHHON CHCTEMe yNpPaB/IeHUs TEXHO/IOTHYEeCKHUM MPOI[eCCOM
(yHKIUH ynpasBJieHHs BepXHero YPOBHS - 3TO

5.2 OpraHu3aMOHHO-TEXHHUYECKHH KOMILUIEKC, 00eCreuuBalolUii OpraHu3amuio

IpUuHATHE YCTAHOBJ/IEHHBIX

ynpaB/ieHHsl TPOMBINUIEHHBIM NpeJNpUATHEM Ha 0a3e MCHO/JIb30BaHUS YKOHOMHKO-
MaTeMaTHYeCKHX MeTo0B U DBM, BK/IIOUAION[UI B OrPAHUYEHHOHM CTeNEeHH BBIPAOOTKY U
Ye/10BeKOM pelieHniu - 3TO

5.3 HpHMEHEHHe roToBBIX pa3p860TOK H TIOTOBbIX INMPOrPdMMHBIX H TEXHUUYECKHX

5.4

NMPOAYKTOB CTOPOHHUX ()MPM, KaK 4YacTed CBOMX pa3pabaTrbiBaeMbIX CPeACTB U CHCTEM
Ha3bIBaeTcs

- YdCThb TexXHHYeCKOro OGECHE‘IEHI/IH,

KOHCTPYKTHBHO OT/ie/IeHHasi OT OCHOBHOro 0yioka KommbioTepa. IIpeacraBisiloT coOoi
KOMIUIEKC YCTPOWCTB JJisi BHelllHel (M0 OTHOLIEHHMI) K LIeHTPa/ibHOMY IIPOLIeCCOpy)
00pabdoTKH JaHHBIX, 00ecreYnBalIINX MOAT0OTOBKY, BBO/|, XpaHeHHe, yIpaBJ/ieHHe, 3alIuTy,
BbIBO/] JaHHBIX U NMepejady UX Ha PacCTOsTHHe 10 KaHa/IaM CBA3M.



5.5 CoOBOKYIHOCTH NPOrpaMM, Heo0XoAUMBIX Aas peanu3anuu pyakpuu ACYTII,
3aJaHHOr0  (yHKIMOHUPOBAaHMA  KoMmIulekca  TexHudeckux cpeactB (KTC) wu
npe/rno/jiaraemMoro pasBHUTHA CHCTEeMBbI Ha3bIBaeTcs

5.6 KoMmmiekc mnporpaMMHBIX M JIMHFTBUCTHYECKHUX CPeACTB 00Iero WIu
CMenUa/JIbHOT0 HA3HAYeHWs, Ppea/M3ylIUH MOAJepXKKY co3/jaHusa 0a3 /JaHHBIX,
[leHTPAa/IM30BaHHOI0 yNpaB/ieHUusi ¥ OpraHu3anuM [JocTyna K HHM Ppa3/IdYHbIX
[0/Ib30BaTe/leil B YC/JIOBHAX NPHUHATON TeXHO/JIOTMU O0paloTKH [AAHHBIX Ha3bIBAETCHA

5.7 - TexHosiorusi Microsoft, mpegHa3HaueHHasi /i1 pa3paboTKu U
NO/AeP>KKHU Me)XX MPOrpaMMHBIX U ceTeBbIX B3aUMOJeicTBUM B cpejie Windows.

5.8 IIporpaMMHBIe CHCTeMBbI U NMAaKeThl MPHUK/IAJAHBIX MPOrpamMM, obecrneuynBaroIye
padory KOMIIbIOTePHBIX ornepaTopCcKux CTaHLINH, Ha3bIBAKTCA

5.9 - pabGouee MecTO
orepaTopa WM CIelnyaaucTa aoboro npoduis, obopysoBanHoe OBM ¢ mupokumM Habopom
YCTPOWCTB BBO/ja-BbIBO/Aa HH()OpMauH U o0ecrieyeHHs Ye10BeKO-MallIMHHOr0 HHTepderica.

5.10 — CUTHa/IM3anus, cpadaThIBaoiast
MPH JOCTH)KEHUM NMpeAylpeAUuTe/IbHOr0 3HaUueHHsI NapaMeTpa TeXHO/10rH4YeCcKOoro npowecca.

BapuaHt Ne3

Yacrs 1. 3ajanns c BbIDOPOM HECKOJIBKUX BEDHBIX 0TBETOB
U3 npednodiceHHbIX 8apuaHmog omeemos 8blbepume HeCKO/bKO 8ePHbIX.

1.1 B aBTOMaTH3MPOBAHHOH CHCTeMe YyNpaB/eHUS] Ue/I0BEK BbIMO/JIHAET C/le/ylolue
OCHOBHBIe (QyHKLMHU:

1.  aHanu3 TeKylero COCTOSHUS MPOX3BOACTBEHHOIO MPOL[eCCa;

2.  mepenauya, mpeobpa3oBaHue 1 06paboTKa HHPOpPMAIHY;

3. peryJMpOBKa [apaMeTpOB MNPOM3BO/ICTBEHHOIO MPOLIeCCa;

4.  o0paboTKa HellTaTHBIX, aBaPUMHBIX CUTYaLIUH;

5. BbIpaboTKa W peanu3aiiyisi YNpPaB/SIOMIMX BO3/€HCTBUNM Ha TEXHOJOTHUECKUH OOBEKT
yIipaB/ieHUsl.

1.2 YpoBeHb cOopa JaHHBIX U JUCIIETYEPCKOT0 yIIPaB/IeHUsI pea/M3yeTcs Ha 0a3e:

1.  [aTUYMKOB;

2.  TPOMBIIIEHHBIX KOHTPOJI/IEPOB;

3.  IepCOoHa/bHBIX KOMIIbIOTEPOB;

4. SCADA-cucrewMm;

5.  cepBepoB.

1.3 K TexHMuyeckoMy o0ecreyeHHI) CHCTEM aBTOMAaTH3UPOBAHHOIO NMPOEKTHPOBAHHUSA
OTHOCATCA:

1. yCTPOUCTBA BBO/ja / BBIBOJbL;
oreparyoHHasl CUCTeMa;
yCTPOICTBA OMepaTUBHOTO B3aMMO/IEHCTBYSI C OI1IepaTOpPOM;
yCTpOMCTBa XpaHeHUst HHOpMaLUY;
SI3bIKU TIpe/iCTaBAeHUs] UH(POPMaLUHU.
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1.4 YkKaxuTe MMHHUMA/bHbIN COCTaB KJjacca MHUKPONPOLIECCOPHBIX KOMILIEKCOB —
ceTeBoil KoMILIeKC KOHTpo u1epoB (PLC, Network):

1.  pa3BuTasg MHOTOypOBHeBas ceTeBasi CTPYKTYpa;

2.  psil KOHTPOJIJIEPOB;

3.  HeCKOJIbKO JUCIUIeHHBIX pabounX CTaHIU OTMepaTopoB;

4.  cucreMHas (TIPOMBIILIEHHAs) CeTh, COeIUHSIIONIAsl "KOHTPOJIepbl U paboure CTaHLIMU
MeXIy coOoH;

5.  cepBep 6a3 laHHBIX.

1.5 VYkaxure 0CO0EHHOCTHM KJjacca pacnpefe/ieHHbIX CHCTEM  YIPaBJIeHHS,
OT/IMYaloIMe UX APYTUX K/1acCOB MUKPOIIPOLIECCOPHBIX CPe/JCTB yIIPaB/IeHHA:

1.  pasBuras ceTeBasi CTPYKTYpa;

2.  TIpUMeHeHHe ayTCOPCHHIa;

3. pasBUTOCTb BepXHEro ypOBHS yIIpaB/ieHHs IPOU3BO/ICTBOM;

4. cpeAcTtBa aBTOMAaTW3alMM paboTalOT B  OKpyJKawllel cpele, He CJHUILIKOM
OT/IMYAOIIeNCs OT YCIIOBUM PaboThl 0OBIUHBIX TIEPCOHATBHBIX KOMIIbIOTEPOB;

5. mwmpoTta MoAudUKaIii pabounx CTaHLUA.

1.6 Ykaxure, Kakue cetu mno cra”papry IEC 61158 npusHaHbl CTaHAAPTHBIMHU

NPOMbILIEHHbIMH yIIPaB/IAIMIUMHU CeTAMU:

WorldFip;

CAN;

P-Net;

ControlNet;

SwiftNet.

.7 YkKaxuTe 0CHOBHbIe CBOMCTBAa KOMIIOHEHTOB 1o TexHosoruu COM / DCOM:
KOMITOHEHT $IBJISIeTCS] CKOMIIWJIMPOBAHHOM, TOTOBOM K peann3aljuy porpaMMon;

2.  KOMIIOHEHT COCTOWT w3 (YHKIMOHA/IBLHOW TmporpaMmbl U uHTepdetica. JIobas
MozuduKams (QyHKIMM, peasM3yeMol KOMIIOHEHTOM, He 3aTparvBaeT WHrepdeiica, Osaromgaps
sTOMY /TI000€e M3MeHeHe KOMITOHeHTa He HapyIllaeT ero CBSI3W C JPYTUMHU KOMITOHEHTaMU;

3.  KOMIIOHEHT He MOXXeT ObITh HAllMCaH Ha JIFOOOM $i3bIKe TPOrpaMMHPOBAHUS, TaK 3TO
MOJKeT CKa3aTbCs Ha ero CBA3SIX C JPyrMMUA KOMIIOHEHTaMy;

4.  KOMIIOHEHT MOJKeT ObITb HalMCaH Ha JII0OOM sI3bIKe TMPOTPAMMHPOBAHUS, 3TO He
CKa3bIBaeTCs Ha ero CBA35X C APYTMMU KOMIIOHEHTaMu;

5.  KOMIIOHeHTbI MOT'YT HaXOJMUTbCSI Ha OJHOM KOMIIbIOTEpe W/IM Ha pasHbIX y3/aX CeTH,
3TO HUKAaK He CKa3bIBaeTCsl Ha UX B3aUMO/IeCTBUU.

1.8 TIlop cTrpykTypHbIMH 0co0eHHOCTAMH SCADA-nporpaMm noHUMaeTCcs:

1 CTPYKTypHOEe CTpOeHHWe TlaKeTa: MOAY/IbHOCTb (BO3MOYKHOCTb  (POPMHPOBATh
(GYHKI[MOHA/BHBIM COCTaB OIEPaTOPCKUX CTaHLUWK KoMOuHarmed coctaBisioumx SCADA-
MporpaMMy NporpaMMHbBIX MOJYyJiei);

2 peanu3alisi CTPYKTYPbl K/IMEHT-CepBep, THWIbl peasu3yeMbiX CTaHUui (B T.4. 0e3
HeTocpeICTBEHHOM CBSI3U C TeXHOJ/IOTMuecKuM TpoliieccoM yepe3 Y CO W KOHTPOJIIEph);

3 SI3BIKH 1 TIPOLeTyPhl CO3/IaHUsI M0/Tb30BaTeTbCKUX alrOPUTMOB 00pab0TKU /IaHHBIX;

4 rofifiep>kuBaeMble MHTep(dechl MeXIIPOrpaMMHOI'O B3aWMOJENCTBUSI, B TOM UYMCIIE:
obOMeHa ZiaHHBIMU C TIpuiokeHussMu - DDE; ¢ 6a3amu gaHHbIX - SQL/ODBC; 00beKTHbIe Cpe/iCTBa
B3aumo/eiictBust OLE, ActiveX; noaep>kka yHUBepCa/IbHOTO MPOMBIIIeHHOro uHtepdeiica OPC;

5 Haimvuve BapuaHTOB SCADA - mnporpaMmbl, pas3idyaroluxcsi HUHGOPMaMOHHON
MOILL[HOCTBbIO (UMC/IO BXOJOB-BBIXOJIOB); CIel[MalbHbIX CTaHLuK B HoMeHKnaTtype SCADA-
MporpaMMbl - TPOCMOTpPa TEXHOJOTMYeCKUX J[aHHbIX W apXuBOB (CTaHLMK PYKOBOZCTBa) U
apXWBHBIX; CIeLUa/JbHBIX TPOTPAMMHBIX CHUCTeM Jisi obecrieueHWs] pabOThI CMeXHBIX YPOBHeH
yIIpaB/IeHUs - HelloCpeICTBEHHOI'0 yIpaBJleHUs MpoLeccaMy, AUCIIeTYepCKOro yIipaB/ieHus U Ap.

1.9 Kakwue /Mm@ CorjiacHO IITaTHOMY PAacHUCAHUK) OTHOCATCA K 00C/TY)KHBAIOIEMY
nepcoHasy:

PR E



VIH)XeHep-3JIeKTPOHUK;
3/1IeKTPUKU;
cnecapb KUTIHA;
TeXHOJIOTH;
5.  Hayva/JbHUK TEXHOJIOTMYECKOM YCTaHOBKHU.
1.10 Kakue pasjensl [AO/DKHO COAep)XKaTb ONMCaHHWe a/rOPUTMOB YNpaB/IeHUS H
3aIUTBI:
1.  KpaTKoe onucaH{e TeXHOJIOIMUYecKoro nporecca;
onucaHve GyHKIMI MPOTUBOABAPUITHON 3al[UThI;
aJIrOPUTM peLlIeHHUs;
pesyJbTaT pelleHus;
CTpaTeryio yrpasyeHHus (MaTeMaTUYecKoe ONMCaHue).

pONE

kW

Yacts I1. 3agaHus c BLIGOPOM 0JHOT'0 BEPHOI'0 OTBETA
U3 npednodiceHHbIX 8apUAHMO8 0meemos 8blbepume moabKo 0OUH 8epHbIll omeem.

2.1 AsBTOMaTH3MpOBaHHaA cUcTeMa ynpas/jeHusa npejnpuatus (ACYII) — sto:

1. KOMILVIEKC MdTeMdTHYEeCKMX KW TeXHUUeCKUX CpeacTB, IIpeJHA3HAYeHHBbIX [OJId
dBTOMATH3ALIMH IMPOLE€CCOB ITPOEKTHUPOBAHUA C YUACTHEM UE/IOBEKA.,
2. Ue/IOBEKO-MalllIMHHasA CHUCTeMa YIIpdBJ/I€HUS, O6€CH€‘{I/IBEII-OLLIEIH aBTOMaTHSHpOBaHHLIﬁ

cbop u 06paboTKy nHDOpMaIK, HeOOXOJUMOM /TSI ONTUMU3ALMK YTIPAB/IEHUS] TeXHOJ/IOTUUYeCKUMU
00beKTaMU YIIpaB/IeHUs] B COOTBETCTBUU C TIPUHSATBHIM KDUTEPUEM;

3.  OpraHM3aLMOHHO-TeXHUUECKHMH  KOMILIEKC, obecrieunBaOLA  OpraHU3aLMI0
yTIpaBJieHus TIPOMBIILIEHHBIM TIPeANPUSATHEM Ha Oa3e MCII0/Ib30BaHUS YIKOHOMHUKO-MAaTeMaTHUeCKUX
MeTo/[0B 1 OBM, BK/IIOUAIOLMIA B OrPaHUUEHHOW CTeTleH! BhIPAaOOTKY M MPUHSTHE yCTaHOBIE€HHBIX
Yye/I0BEKOM peLleHUl;

4.  TIpOorpaMMHO-armapaTHbIA ~ KOMIUIEKC, TIpeJHa3HAUeHHBbId [jii  MPOEKTHPOBaHUS
ABTOMATHU3UPOBAHHOW CHUCTEMBI YTIpaB/IeHUsT TEXHOJOTUUECKUM TIPOIIeCCOM U peaym3ylolui B
pa3paboTaHHOM aBTOMAaTHU3WPOBAHHOW CHCTeMe YTIpaBJIeH!s] TeXHOJIOTMUeCKUM TPOLieccoM (yHKIN
yTIpaBJIeHHs] BEDXHEr0 YPOBHSI.

2.2 Ha ypoBHe c0opa AaHHBIX U JUCTIETYEPCKOT0 yNPAB/JIEHHs PelIalTCcA 3aauu:

1.  cbOopa nepBrUYHOM MH(MDOPMAIU U peai3al[ii UCTIOJTHUTETbHBIX BO3/IeHCTBHIA;

2. OMepaTUBHOM yMopsiioueHHOW 00paboTKM MepBUYHOM MH(GOPMALIMK U3 11eXa;

3. HemocpeACTBEHHOT0 aBTOMAaTHYeCKOro yIpaB/ieHusl TEXHOIOTUUeCKMMH TIPOLieccamy;

4. BoBoga Ha SCADA-ypoBeHb yIIpaBeHUs] COy)XeOHOH, JMarHOCTUUECKOW W
orepaTUBHOW UH(OpMaLUY;

5. orobpaxeHusi (WM BU3ya/nu3aluM) [JaHHbIX B TPOM3BOJCTBEHHOM IIpoljecce U
OTrepaTUBHOTO KOMITJIEKCHOTO YIIPABJ/IeHUsI PA3/IMYHbIMU arperaTaMu.

2.3 TIlopx undopmanmeii, xapakTepu3ymiieil COCTOsIHMEe TeXHO/I0rHYecKoro mpoiiecca,
CUCTeMON KaacCH(PUKAMd W KOAHWPOBAHHMSA TeXHO/IOTHYeCKOH HH(opManuH, MacCUBOB
AQHHBIX M JOKYMEHTOB, He00X0AMMBIX Ji/If BbInoiHeHusI Bcex pyHknuii ACY TII noHumaercs:

1.  maTeMaTHyeckoe oOecIieueHHe;
2.  TexHHUUeCcKoe obecrieuyeHue;
3.  opraHM3alMoHHOe 00ecIieueHue;

4.  MeToAMYecKoe obecrieueHuHe;

5.  uHbopMalOHHOe obecrieueHue.

2.4 K KakoMy KJjacCy MHMKPOIPOLIECCOPHBIX KOMILIEKCOB OTHOCHTCSA KOHTPOJUIep,
eC/IM OH BBINOJIHAET HEKOTOpbIe creluaabHble (PyHKIMHU ((popMyJibl, apryMeHTaMH KOTOPBIX
SIB/ISIIOTCSA U3MepsieMble BeJIMYMHbI) U (PyHKI[UH KOHTPOJISI U yIIPaBJ/IeHUA:

1.  cereBble KoMrIieKChbl KOHTpoJ1epoB (PLC, Network);

2.  nokanbHble KoHTposutepsl (PLC);



3. KOHTpostepsl Ha Oa3e repcoHansHBIX KoMITbI0TepoB (PC based control);

4.  monHoMacmiTabHbIe pacrpezesieHHbIe cucTeMbl yripaBiaeHus (DCS, Full Scale);

5.  pacnpeneneHHble MasioMaciTabHble ciuctembl yrpasieHus (DCS, Smoller scale).

2.5 K kakomMy K/jiacCy MHKPOMNPOLIECCOPHBIX KOMILIEKCOB OTHOCHTCH CHCTeMa, eC/H
OT/IMYUTE/IbHAsi 0CO0EHHOCTh KOTOPOH 3aK/II0YaeTcs: B HECKOIbKO 00/bIIeM pa3HooOpa3um
Mou(UKaHii KOHTPO/UIEPOB, Pa3BUTOM MHOIOYPOBHEBOU CeTeBOM CTPYKTYPOii, B "0osbiieit
MOIIJHOCTH IL|eHTPa/JIbHBIX MPOLECCOPOB KOHTPO/I/IEPOB, B IIMPOKOM HCIO/b30BaHUM
OT/le/IbHBIX KOHCTPYKTHBOB Y/a/IeHHBIX 0/I0KOB BBO/a/BbIBO/Ia, B 00/iee pa3sBUTON M rubKoit
CBSI3M C M0JIEBBIMHM NPHOOPaMH U ¢ KOPIOPAaTUBHOM CETHI0 MPeIPUSITHSA:

1.  cereBble KomiieKchl KOHTposuiepoB (PLC, Network);

2.  nokanbHble KOHTpOJutepsl (PLC);

3. KOHTpoJIJiephl Ha Oa3e nmepcoHanbHBIX KoMiibioTepoB (PC based control);

4.  mosHOMacITabHble pacrpe/enieHHbIe cucTeMsbl yripasienus (DCS, Full Scale);

5.  pacripefiesieHHbIe MajioMacITabHblie cucTeMbl yripaBiaeHus (DCS, Smoller scale).

2.6 CorsacHo, KaKOMy CTaH/AAPTy OIpeAe/asdeTcd CTPYKTypa HATH TeXHO/J0rHYeCcKHUX
s13bIKOB nporpammupoBanus (IL, SFC, FBD, ST, LD):

1. IEC 61158;
2. IEC 61131-3;
3. IEC 61508;
4. TEC61511;

5. T'OCT 34.601-90.

2.7 Tlop  TexHo/iOTMed, TMPeAOCTaB/SAKOINEH  BO3MOXHOCTb  B3auMO/JeHCTBUS
pacrnpe/ie/ieHHbIX NPU/IO)KeHHH 0 CeTH, OCHOBAHHOW Ha apXUTeKType «K/IHEHT-cepBep»,
MOHUMAaeTCo:

1. texHonoruss DCOM;

2. mpotokon DDE;

3.  apxutekrtypa ActiveX;

4, TexHoJjioruss COM;

5.  wuntepdetic OPC.

2.8 Takue cBoiictBa SCADA- mporpamMM, Kak: ¢upma-pa3pa0oTyuK; rop mnepBoro
BBINYCKA M 0011 THPaX (XapaKTepUCTHKA ONbITa GUPMBI, 0TPA0OTAHHOCTH U MOMY/IAPHOCTH
SCADA-nporpammsl); pactipocrpanuTtenu B Poccun u CHI, oTHOCATCA K:

1. crpykTypHbIM 0cobeHHOCTsIM SCADA-mIporpamwm;

2.  CTOMMOCTHBIM XapakTtepuctvukaM SCADA- niporpamm;

3.  obmmm ganaeiM SCADA-nporpamm;

4.  QyHKUMOHaNbHBIM XapakTepuctikam SCADA- nporpamm;

5.  xapakrepuctukam OTKpbITOCTU SCADA- riporpamm.

29 OyHKpUM opraHu3anuu olecrieuyeHUsi MPOU3BOJACTBA U TPedyeMOW TOYHOCTH
HM3MepeHUH MpHU MNPOU3BOJCTBe MPOAYKIIUHM, aBTOMATHU3al[UM TEeXHOJ/IOTMYeCKHUX IPOI[eCcCoB,
NPOTHBOABAPDUMHON  3aIMTHhl  TEXHO/JIOTMUYECKMX TMPOLeCCOB M  TeXHOJIOrH4YecKOoro
00opyOBaHNsA, OTHOCATCA K:

1.  nHavanbHuUKy IITO;

2.  TJIaBHOMY UH)XeHepy;

3.  IJIaBHOMY MeTpOJIOr'Y;

4.  r/1aBHOMY SHepreTuKy;

5.  T7aBHOMY OyxranTepy.

2.10 Kaxkwue OKHA ONMHUCHIBAKOT napaMeTpsbl KOHKPEeTHOro
yCTpoOMCTBa/mpudopa/peryiaTopa 1 JaloT BO3MOXXHOCTb €r0 HaCTPOMKH:

1.  okHa obijero 0630pa;

2 OKHa HaCTPOWKY;

3.  rpaduueckve oOKHa (MHEMOCXEMbI);

4 OKHa COOOIIeHNUH U CUTHA/TU3alHi;



5.  OKHa pervcTpalyu Xofa MpoLecca.

Yacrs I11. 3ajaHus Ha cB000JHOe KOHCTPYHPOBAHHE OTBETOB

3.1 MecTo HHTerpHPOBAHHON CHCTEMbI NPOEKTUPOBAHNA M YIIPaB/IeHUs B CUCTeMe

dBTOMATHU3HUPOBAHHOIO ITPEATNIPUATHA —

3.2 SCADA - ypoBens (Supervisory Control and Data Acquisition - c6op faHHBIX H
AMCIIeTYepCKoe yrpaB/ieHue), peJHasHaveH /I ... .

3.3 Maremarnueckoe o0ecrieueHHe aBTOMAaTH3MPOBAHHOW CHCTeMBbI YIPaBJIEHHS
TEeXHO/IOTMYeCKHM INPOI[eCCOM BK/II0YaeT B ceds ...

3.4 Iloj KIaccoM MMKPONPOLIECCOPHBIX KOMILJIEKCOB — JIOKQ/JIbHBIM KOHTPOJL/Iep

(PLC) nonumaeTtcs ciefyoliee...

3.5 Ilop pa3BuTOH ceTeBOil CTPYKTYPOH Kjlacca pacnpe/e/leHHbIX CUCTeM yNpaB/IeHUA

IMNOHUMAETCA C1eayroIee...

3.6 YkaxuTe, KaKue fA3bIKM NPOrpaMMHUPOBaHUA corjacHo cranjapry IEC 61131-3
NMPU3HAHBI CTAHAAPTHHIMH TeXHO/IOTHYEeCKUMH fI3bIKaMM NMPOrPaMMHUPOBAHUAL. ..

3.7 Iloj KOMIOHEHTHOM 00beKTHOM TexHosiorueir COM / DCOM noHMMaeTcH ...

3.8 Ilepeumciure xapakTepuCTUKH OTKPbITOCTH SCADA-niporpamm: ...

3.9 MeToguuecKoe ¥ OPraHU3aIHOHHOE O0ecreueHre aBTOMAaTH3MPOBAHHON CHCTEMBbI
ynpaB/ieHHsl TeXHOJIOTHYeCKHUM MPOLecCOM BK/TIOUYAeT B e ...

3.10 Ilepeunciure  CTPYKTypHBIe

eAuHULbl  UH(oOpManuu, onpeje/somue

B3aUMO/|eliCTBHE TeXHO/I0Ora—onepaTropa C CUCTeMOIi: ...

Yacrts 1V. 3ajaHus Ha ynopssiouMBaHye 0TBETOB
Hatioume coomeemcmeue medxcdy cmonbyamu. Omeem 3anuwiume no pe3yabmamam

U3MeHeHHOU HyMepayuu 8mopo2o cmoabya no OMHOWEHUIO K NepeoMy.

4.1 Haiigute COOTBeTCTBHE:

NCIIny; 1.
CAIIP; 2.
ACYTII, 3.

KOMITIEKC ~MaTeMaTHUYeCKUX W  TeXHUUeCKUX
CpeACTB, TpeHa3HAUeHHBIX [I/Isi aBTOMAaTH3al[uu
MPOLIECCOB  TIPOEKTUPOBAHUSI C  y4acTHeM
YesIoBeKa;

MIPOrpaMMHO-arTapaTHbIN KOMIT/TEKC,
nipeiHa3HaueHHBbIH IIst MIPOEKTHUPOBAHUS
ABTOMATU3UPOBAHHON  CHUCTEMBI  YIIPaBJIEHUS
TEXHOJIOTHUECKUM TIPOL[ECCOM U peai3yromini B
pa3pabOTaHHOW aBTOMATHU3UPOBAHHOW CHUCTEMe
yTpaB/IeHUs] ~ TeXHOJOTUYECKMM  TIPOIIeCCOM
(bYHKL[MM YTIpaB/IeHUs] BEDXHEr0 YPOBHS;
Yye/lOBeKO-MalllMHHAsE ~ CHCTeMa  yTIpaB/IeHus,
obecrieunBarolljasi aBTOMaTU3UPOBaHHBINA COOp |
006paboTKy uHGbOpMary, HeoOXOJUMOMN IS
ONTUMH3aIUM  YTIPABJIeHUs] TeXHOJOTMYeCKUMHU
0o0beKTaMy yTIpaBleHHUSI B COOTBETCTBUM C
TIPUHSTBIM KPUTEPUEM;
OpraHu3alMOHHO-TeXHUUEeCKUH KOMILJIEKC,
obecrieunBarOL[Mii  OPraHU3aLMI0  YIIpaBJIeHUs
TIPOMBIIIJIEHHBIM ~ TIPeATNpUsTHeM Ha  0Oa3se
WCII0/Tb30BaHUSI KOHOMHUKO-MaTeMaTHUYeCKUX
MeToZioB 1 DBM, BK/OUarOIUii B OrpaHUYeHHOMN
CTerieHH BbIpabOTKY M TIPUHSTHE YCTaHOBJIEHHBIX



4.2 HaipauTre COOTBETCTBHE:
SCADA-cucTeMbl;

[TpombliiiieHHbIe KOHTPOJIIEPHI;

Hatuuku "
MeXaHU3MBbI.

4.3 HaiauTe COOTBETCTBHE:

TexHuueckoe 1.
obecrieueHue;

VHdopmalioHHoe 2.
obecrieueHue;

OpranusarioHHOe 3.
obecrieueHue;

4.

4.4 Haiaute COOTBETCTBHE MEXAY

KOMIIJIEKCOB U Ha3BaHMeM KOHTpoJliepa:
JlokaneHbii KoHTpOsiep (PLC);

CeTeBble  KOMILJIEKCHI
(PLC, Network);
IToHOMacIITaOHbBIE
CHUCTEMBI
Scale);

ynpasnenusi (DCS,

4.5 HalauTe COOTBETCTBHE:
[Iupoxuii nvariazoH 1.
MOII[HOCTe! BXOJAILIUX B
CHUCTEMY KOHTPOJIJIEPOB,;
CoBpeMeHHOCTh 2.
MPOrpPaMMHOI'0
obecrieueHust CUCTEMBI;

UCIIO/THUTE/IbHBIE 3.

KOHTPOJIJIEPOB 2.

pacrnipesiesieHHble 3.

YeJI0BeKOM peLleHUN.
1. DeltaV, Centum, Simatic, Apacs;

2. Emerson, Endress&Hauser,
Yokogawa, MeTpah;
SAP, Oracle, BAAN;

4. DeltaV, Centum, WinCC, iFix.
5.  ERP, MRP, MES.

COBOKYITHOCTb TIPOTpPaMM, HeOOXOAUMBIX  [IIst
peanusauyyd  pynkuuu  ACYTII, 3asaHHOrO
(YHKL[MOHUPOBAHUS KOMILIEKCA TEeXHUUYECKHUX
cpeactB (KTC) u mpearnosiaraeMoro pas3BUTUS
CUCTEMBI;

uHpopMarys, XapaKTepu3ywoljasi COCTOSHUE
TEXHOJIOTUYeCKOro Tnpotiecca, cucrema
K/IacCUpUKaLUH u KO/JIUPOBaHUsI
TEXHOJIOTUUeCKOW  WHdopMalid,  MacCHUBOB

JAHHBIX W JIOKyMEHTOB, HeOOXOJUMBIX /ISt
BbINO/THEHUS BceX ¢yHkuu ACYTTI;

COBOKYITHOCTb B3aUMO/IeHCTBYIOIIIX u
00beJUHEHHbIX B OJHO 1leJioe  YCTPOMCTB
TOJTyUeHUsl, BBOJ]a, TIOJTOTOBKH, 00pabOTKH,

XpaHeHUs, perucTpaLyy, BbIBOZA, OTOOpaXkeHusl,
WCTO/b30BaHUs, M Tepeflaud MH(pOpMaLuy, a

TakKKe CpeJCTB peanv3aldyd  YIpaBJISIOLMX
BO3/eHCTBU;

COBOKYITHOCTb ~ TIpaBWJ U TpeJIyCaHuM,
yCTaHaB/IMBaKOLUX CTPYKTYpY ACYTI],
GyHKLIMM U B3aUMOJENCTBME  TepCOoHaa,
obcnysxuBatoriero ACYTTI.

Ha3BaHMeM Kjlacca MHUKPONPOLeCCOPHBIX

1.  koHtposep cepun TSX Nano;
KoHTpoJiep cepumn Centum CS 3000;

KOHTpOoJI1ep cepuun TSX Premium;

Full
4.  xkontposuiep cepur TSX Quantum.
pa3BUThIE ceTeBbIe SCADA-nporpammesi,
uMerole  MogudbUKaLUA IS pa3/IduHbIX

YPOBHeM yTipaB/ieHus;

Ha/Muve  BCTPOEHHBIX B  KOHTpoOJ/iiep U
ylalIeHHBIX 6/10KOB BBO/1a/BbIBO/IA,
pPaCCUMTAaHHBIX Ha TPAKTUYECKH JTHOObIE THITBI



PasHooOpa3ue BapuaHTOB 3.
0JI0KOB BBO/Ia / BBIBO/IA;

4.

4.6 HaiiauTe COOTBETCTBHE:
IEC 61158; 1.
IEC 61131-3; 2.
IEC 61511; 3.
4.

4.7 HaiauTe COOTBETCTBHE:
OPG; 1.
DDE; 2.
OLE; 3.
4.

4.8 HaiiauTe COOTBETCTBHE:
Tpenz; 1.
Anapmsr; 2.
MHueMocxeMa; 3.

[laTUMKOB U UCTIOJTHUTE/IbHBIX MeXaHW3MOB;

BO3MOJKHBIN BbIOOD BapuaHTOB pabouux CTaHLWMN
10 MOLJHOCTM U Ha3HayeHHWIO: CTallMOHapHble U
TepeHOCHbIe MYJIbTHI OTepaTopoB
TeXHOJIOTMUeCKUX IPOLIeCCoB, [JUCIeTYepcKue
pabouve cTaHLMM, KOHTpO/MpYHOIMe pabouve

CTaHLIUU PYKOBOZSIILIEr0 TepcoHara,
VIH)XeHepHbIe CTaHLUK;
Hajure MoAudUKaL, pa3IUyaroXCcs

MOIIJHOCTBI0 ~ OCHOBHOTO  MHKPOIIPOLIeCCOpa,
ObicTpogeiicTBUEM, 00BeMaMy TIAMATH pa3HOTO
THIIa, BO3MOXXHOCTSIMH pe3epBUPOBaHM,
CTEMEeHBbI0  3alllUTBI  OT  HeOJIAarONpPHUSATHBIX
YCJIOBUM OKpY>Katollel Cpe/ibl.

CTaHAApT CUCTEMBI 3/IeKTpUYeCcKHe /
5/IeKTPOHHBIE / TPOrpaMMUpYyeMble 3/1IeKTPOHHBIE,
CBsi3aHHbIe C (QyHKIMOHA/IBbHOM 6e30MacHOCThIO;
CTaHJAPT Ha TMPOMBILIIEHHYI YTPaBISIOLYIO
CeTb;

CTaHZAapT Ha TeXHOJIOTUYeCcKHe A3BIKU

MIpOrpaMMHPOBaHUsI KOHTPOJIJIEPOB,
paccuvTaHHbIN Ha CreLanicToB 1o
aBTOMaTU3alluy;

CTaHAapT Ha cucreMy 6e3omacHoCTH,

obecrieuBaeMasi mpubopamu AT CEKTOpa
obpabaTbIBaroljeil OTpac/iy TMPOMBILUIEHHOCTH.
TpeboBaHusi K CTPYKType, OTpe/e/ieHUsIM,
CUCTeMe U TPOrpaMMHOMY U arllapaTHOMY
obecrieyeHHIo.

CTaHJapTHbIM  WHTepdelc  B3aUMOZENCTBUA
nporpaMM B TIPOMBILIZIEHHBIX — CHCTeMax
aBTOMAaTH3aLY;

CTaHIApPTHBIN HHTepdetic 00IeHNs ITPOrpaMM;

CTaHZAPTHBINA MeXXITPOrPAMMHBIM MPOTOKOJT;
KOMIIOHEHTHasi 00beKTHasi TEXHOJIOTHsI.
yTiopsijoueHHast COBOKYTTHOCTb 3HaYeHuH
TEeXHOJIOTUUECKON TIepeMeHHOM, Kaxjoe U3

KOTOPBIX 3allMCBIBAETCA B IIdMATH KOMIIBKOTEPA
uepe3 OHpe,ZLEHEHHblﬁ HWHTEPBaJ/l BDEMEHH;

COBOKYITHOCTb CUTHATbHBIX YCTPOUCTB,
1300pakeHU  000py/IoBaHUST U BHYTPEHHUX
CBsi3eit KOHTPOJIMPYEeMOro 00BeKTa,

pa3MelllaeMbIX Ha JAUCIEeTYEPCKUX IMy/bTax,
CrielMaibHbIX TIaHeJIsIX WM BBIMOJHEHHBIX Ha
TepCoOHaIbHOM KOMIIbIOTEPE;

(aiis, cozeprKalluii UCTIOTHSIeMbIN KOJI, KOTOPbIM
MO>KeT BbI3bIBaTbCA Windows-TipuioykeHrueM, K



4.9 HaiauTe COOTBETCTBHE:
OnepaTtvBHBIM epCOHAT;

O6cnyXUBaroLHi

TepCoHa;

PeMOHTHBIM mepcoHat;

4.10 HaiiauTe COOTBETCTBHE:
TAL;

PAHH;
FC;

NS

4.

5.

KOTOpPOMY TIOJIK/TFOUeHa JJaHHast OMOIMOTeKa;
HEKOTopoe  cooOlleHre,  TIpeAyNpeXKaaroliee
orepaTopa O BO3HUKHOBEHWU OIMpe/eeHHOM
CUTyallud, KOTOpasi MOXeT TPUBECTH K
Cepbe3HbIM T0C/Ie/ICTBUSIM, ¥ TTIOTOMY Tpebyroiijee
€ro BHUMaHHs ¥ BMEILIaTe/IbCTRA.

mvia, obecrieynBarollie MOHTaK 000pY/JOBaHUs
COTJIacCHO pa3paboTaHHOMY 3apaHee IPOeKTY;
/UL, HerocpeACTBEHHO He YYacTBYHOIIWN B
(GYHKLIMOHUPOBAaHUU CUCTEMBI, 0JJHaKo
CTIOCOOHBIN  BBITIOJIHUTh PEMOHT — OTKAa3aBLLUX
TeXHUUeCKHX CPeJCTB;

JWLla,  HeroCcpeiCTBEHHO  yyacTByHOIMe B
TIPUHSATUM pelleHui 10 MpOoLeccy yrpaB/eHus U
B BBINO/IHEHUU (QYHKIMIA CUCTEMBI;

nvia, obecreunBaroIie HOpMasbHbIE YC/IOBHUS
(GYHKLIMOHUPOBAHUSI CUCTEMBbI B COOTBETCTBUH C
VHCTPYKLIUSIMU.

WH/IMKAL[US1 COCTOSTHUS HAacoCa;
peryMpoBaHue pacxo/a;

npeAyrnpejuTenbHass —CUTHAIM3aLUsl  HWKHEro
YPOBHS IO TeMIIepaType;

npeJiaBapuiiHasi CUTHa/IM3alusi BepXHEro ypOBHS
T0 [JaB/IEHUIO.

VIH/IMKALMsl COCTOSIHUS 3a/IBHKKU

Yacrts V. 3ajanus Ha Jo0aB/ieHye (JI0BA B TOTOBbIH 0TBET
Ykaoicume Ha aucme omeemos, Kakoe ¢/1080 NPpONyujeHo.

5.1 KomiuiekC MaTeMaTHYeCKMX U TeXHHUEeCKHX CpeACTB, IMpeJHd3HAYEHHbIX I
dBTOMATHU3dLUH MMPOIECCOB MPOEKTHPOBAHUSA C yUYdCTHEM U€/I0BEKA — 3TO .

5.2 YenoBeko-MalluHHAA

CuCTEéMa

ynpaBJ/ieHus, o0ecneunBaKOIas

aBTOMATH3UPOBAaHHBIA COOp M 00paboTKy uH(poOpPMaLUH, He00XO0JUMOH AJIA ONTHUMHU3ALMH
ynpaB/IeHHsI TeXHOJIOTMYECKHMH O00BbeKTaMH YNpaBJ/IeHHS B COOTBETCTBMH C TPHHATHIM
KpUTepHueM - 3TO

5.3 IIpuMeHeHHe TOTOBBIX Pa3padOTOK M TOTOBBIX NMPOrPAMMHBIX W TeXHHYECKHX
NMPOAYKTOB CTOPOHHUX ()MPM, KaK dYacTed CBOHMX pa3padaTrbiBaeMbIX CPeACTB M CHCTEM
Ha3bIBaeTcs .

5.4 — 3T0 mpeoOpa3oBaTe/ib HHGOPMALIMKA 0 HEKOTOPOH (PU3UUECKOH
BeJIMUMHE B CUTHAJI, Yallle BCero 3JIeKTPUYeCKHH, y/J00HbIN /I MoC/Ie/yIolel nepejadyn 3Toi
uH(oOpMaIY1, ee MCI0/JIb30BaHUs M 00pab0TKH B CHCTeMax aBTOMATHYECKOT0 KOHTPOJISI M
yIpaBJ/ieHHS.

5.5 [Ilop undopmanueli, xapaKTepu3ymiieil COCTOSHHE TeXHO/IOTHYeCKOro mpoijecca,
cUCTeMON Kiaccu(MKanuM W KOJAMPOBAHHSA TEXHOJIOTHYeCKOM HWH(OpMallHd, MacCHBOB



AAQHHBIX U I0OKYMEHTOB, He00X0AUMBIX /1A BbIno/iHeHUs Bcex PpyHkuuid ACYTII noHumaercs

5.6 IIporpammHoe o0ecreuyeHHe, yIpaB/sAOIlee AUCIeTYepU3anMeil  3ajady,
pacnpeje/ieHMeM pecypcoB, 00pa0o0TKOW mpephIBaHUM, BBOJOM-BBIBO/IOM, HWHTep(eiicom
noJib30Bare/is, (ailyIoBOM CCTEeMOM U JIp. Ha3bIBaeTCs -

5.7 - OTKpbITasg apxuTeKTypa JIs
pPa3padoTKH TPWIOKEHHH K/HeHT-cepBep. basupyercsi Ha 00beKTHO-OPHMEHTHPOBAHHOMW
TexHosioruu OLE komnanuu Microsoft.

5.8 IIporpamMMHbIe CHCTeMBbI M NMaKeThl NPUKJIAAHBIX MPOrpaMM, obdecreuy”BaroIie
paboty KOMINBITEePHBIX onepaTopCcKUxX CTaHLHM, Ha3bIBAKTCA

5.9 CoOBOKYNHOCTb CUTHAJbHBIX YCTPOWCTB, W300pakeHHil 000py/JOoBaHUA H
BHYTPEHHHX CBfi3eil KOHTPO/IMPYeMoro o0beKTa, pa3MeniaeMbiX Ha AUCHETYEPCKHX My/IbTax,
crienalbHbIX MaHeAsiX W/IM BbBINO/JHEHHBbIX HAa MNMEePCOHA/IbHOM KOMIIbIOTepe Ha3bIBaeTcs

.

5.10 - MpPOrpamMmsl, UCIO/Ib3yeMbIe
B Xo/¢ Ppa3padoTKH, KOPPEKTHPOBKH W/IN Pa3BUTUs [APYrHX MNPOrpaMM: peJaKToOphbl,
OT/IaJUUKH, BCTIOMOraTe/IbHbIe CHCTeMHbIe IPOrpaMMBbl, rpaduueckue nakeTsbl H Jp.

Bapuant Ne4
Yacrs 1. 3ajanus c BbIDOPOM HECKOJIBKUX BEDHBIX 0TBETOB

1.1 CoBpemennbie ACYTII BbINOHAIOT C/1eAyI0IHe 0CHOBHbIE (DYHKI|UM:

1.  cOop uHpOpMaLMU OT 00beKTa yIIpaB/ieHuUsT;

2.  COKpallleHue 3aracoB He3aBeplIeHHOr0 NPOX3BO/CTBa;

3.  mepenaua, mpeobpa3oBaHue U 00paboTKa uHMOpMaIu;

4.  TIOBbIlIEHWe YPOBHSI TIPOM3BOJCTBA TyTeM Oosiee TIOJHOTO W PaLMOHAILHOTO
WCIT0/1b30BaHKsI IPOU3BO/ICTBEHHBIX MOIIHOCTEH; TPYJOBbIX, MaTepHalbHbIX U JeHEe)KHbIX PECYPCOB,
COKpall|eHHe CPOKOB IMOATOHKY MPOM3BO/CTBA K BbIITYCKY HOBBIX U3/€/HN;

5. BbIpabOTKa W peanu3ainiyisi YNpPaB/SIOMIMX BO3/€HCTBUN Ha TEXHOJOTHUECKUN OOBEKT
yrpaBJieHUsl.

1.2 Ha ypoBHe ynpas/jieHMs IPOU3BOJACTBOM pPellalTCs 3a/ia4u:

1. mepemaum oOpaboraHHOVW WH(OpMaMM Ha YPOBeHb IUIAHMPOBAaHWS PeCypCOB
TIpe/ITIpUsITUS;

2.  OMepaTHBHOM yMopsiIoueHHOW 00paboTKM MepBUUHOM MH(GOPMALIMH 13 11eXa;

3. orobpaxeHusi (WM BU3ya/lu3al[iM) [JaHHBIX B [POW3BOZACTBEHHOM TIpOL[ecCe U

OrepaTUBHOTO KOMILJIEKCHOTO YITPaBJ/IeHHsI Pa3/IMUHBIMU arperaTamu;
4.  cbopa nepBUYHOM MH(MOPMALIUK U peair3al[ii UCITOTHUTETbHBIX BO3/1eHCTBHU;
5.  HemocpeiCTBEHHOTO aBTOMAaTHUeCKOTr0 YIpaB/eHUsI TeXHO/IOTUUeCKUMU TIPOI[eCCaMMU.

13 K MaTeMaTU4eCcKoMy obecrneueHUIO cUcTeM aBTOMAaTU3UPOBAaHHOI'0
NPOeKTHPOBAaHUSA 0THOCATCA:

1.  mpuK/asHOe MporpaMMHoe obecrieueHue;

2.  oOllepalMiOHHasl CUCTeMa;

3. yCTpoiiCcTBa OrepaTUBHOT'O B3aUMO/IeHICTBUS C ONIePaToOpOM;

4.  yCTpoicTBa XpaHeHHUs1 UHPOpMaL1Y;

5.  3BIKY IIpe/iCTaB/eHHs] MH(POpPMaL1K.



1.4 Yxkaxure OT/IMUYHTE/TbHbIe OCOOEHHOCTH NPHMEHEHHs KOHTPO/UIEpOB Ha 0Oase
nepcoHasibHOro komnbTepa (PC based control) B npomMbIniieHHOCTH:

6. TpU HECKONbKMX BXOZAX WM BBIXOZAX O0bEKTa Ha/l0 MPOU3BOAWTH OO/bIION 00BEM
BLIUMC/IEHUI 3a [JOCTaTOYHO Majibiii MHTepBaJ BpeMeHW W HeT HeoOXOAWMOCTH B UCII0/Ib30BaHUU
’KeCTKOT0 MaJsior0 BPeMeHH 1[MK/ia KOHTPOJIIepa;

7.  cucteMHasi (POMBIILIJIEHHAs1) CeTh, COeANHsONIasi "KOHTPOJUIepbl U paboune CTaHLUA
MeXIy coOoH;

8.  peamusytorcs (GyHKIMM YIIpaB/ieHUs OTJe/bHbIMK arperatamMu (MHOTOCBSI3HOTO
pery/ivpoBaHusl, ONTUMHU3ALMKA U T.[.), AWACIETUePCKOTO yTpaB/ieHus ydyacTKaMU TMPOU3BOJCTBA,
yueTa Y TUIaHUPOBaHUsI TIPOU3BO/ICTBA B L[eJIOM;

9. cpeacTBa aBTOMAaTH3alM pabOTalOT B OKPYXKAlOIeW cpefie, He  C/MIIKOM
OT/IMYAOIIeNCs OT YC/I0BUM paboThl OOBIUHBIX TePCOHA/TBHBIX KOMITBIOTEPOB;

10. peanu3yembie KOHTpO/IIepOM (YHKILIMHU liesilecooOpa3Hee B CHIy UX HeCTaH/JapTHOCTH
MpOrpaMMUPOBAaTh He Ha OJJHOM M3 CrelldabHbIX TeXHOJOTMUeCKUX SI3bIKOB, a Ha OOBIYHOM sI3bIKe
NpOrpaMMHpOBaHus BbICOKOTr0 YpoBHs Thna C++, Pascal.

1.5 YkKaxure 0CO0EHHOCTH KJjacca pacnpeje/ieHHbIX CHCTeM YyNpaB/ieHM,
OT/IMYa0IMe UX APYTUX K/IacCOB MUKPOIIPOLIECCOPHBIX CPe/JCTB yIIPaB/IeHHS:

1.  COBpeMeHHOCTh IPOrPAMMHOTO OOecrieueHus! CUCTEMBI;

2.  IIMPOKUH Marna3oH MOIHOCTeN BXOJSAIMIMX B CUCTEMY KOHTPOJIJIEPOB;

3.  IpUMeHeHHe ayTCOPCHHTa;

4.  pasHooOpasue BapuaHTOB GJIOKOB BBOJja / BBIBO/[a;

5.  cucreMHasi (TIPOMBIILITIEHHAsT) CeTh, COeJUHSIONIAs "KOHTPOJUIEphl U paboure CTaHIUH
MeXy COOOH.

1.6 YkKaxure, Kakue CeTH SAB/ISAKTCA Haubo/iee pacnpocTpaHeHHBIMH, HO He
CTaHAAPTHBIMM NPOMBILJIEHHBIMH YNIPaB/ISIIOIMMHU CeTSIMM:

1. Modbus;
2. CAN;

3. P-Net;

4. Bitbus;

5. SwiftNet.

1.7 Ykaxure, Kakue TpPH BHJA O0MeHa oOmpeAeasieT CTaHJAPTHbIN HHTepdeic
o0menuns nporpamm - OLE:

1.  apxuBHWpOBaHHE 0OBEKTa;

2.  KornvpoBaHHe 00LeKTa;

3.  BHeJpeHHe 00BEKTa;

4.  cBs3bIBaHME O0OBEKTa;

5.  ypaneHue oObeKTa.

1.8 Ykaxure, nmpeumyuiecTBa ucno/ib3oBanusa SCADA-nporpaMM mno CpaBHEHHMIO C
Hernocpe/CTBeHHbIM NPOrpaMMHPOBaHHUEM ONepPaTOPCKUX CTAaHIMM:

6 3HAUMTe/JIbHO COKPAIL]AlOTCs 3aTpaThl TPy/Jia U BpeMeHH Ha pa3pabOoTKy OrepaTopCKUX
CTaHILUI;

7 MPaKTUYeCKH VICK/TIOYaeTCs HeoO6X0/IMMOCTh B TIpUBJ/IEYEHUH
BBICOKOKBa/TM(PUIIMPOBAaHHBIX MPOTrPAMMUCTOB [Ijisi pa3pabOTKH OMepaTOpCKUX CTAHLIUH, AJIT 3TOrO
JIOCTaTOYHO KBa/iM(UKal[MM Crelaaicra 0 aBTOMAaTH3al[uM IIPOM3BOJCTBA W TMPOrpaMMHUCTA
cpeiHel KBamubUKal1y;

8 MO/I/lepP’KMBaeTCsl Ha BBICOKOM YDPOBHE KaueCTBO CO3J,aHHbIX ITPOrpamm;

9 CyIIIeCTBEHHO TIOBbIIIAeTCst y1006CTBO paboThI omiepaTopa IMPOU3BO/CTRA;

10  HeT HU KaKUX IPeUMYLLeCTB B Ucronb3oBaHuu SCADA-nporpamMm.

1.9 Kakue ¢pyHkiuu peanusyer nepcoHan cekropa ACYTII:

1 TeXHUUYeCcKoe 00C/Ty)KUBaHHe, PEMOHT 1 3aMeHa IPUOO0POB B MPOLIeCCe IKCIITyaTaL[|H;

2.  yCTaHOBKa W COTIPOBOXK/IeHHEe IPOrPaMMHOT0 00ecrieyeHwus;

3 o0cy)kKrBaHHe U MPOpHIaKTUKAa UCTOUHUKOB OecriepeO0oiHOTO MUTaHMUS;



4.  TIpOBepKa M TeCTUPOBaHHe NIPOrPaMMHOT0 00eCIieueHws;

5.  KOHTpOJIb 3a KAaUeCTBOM BbIITyCKaeMol MPOJYKLIUH.

1.10 B crparermum ymnpasjeHusa (MaTreMaTH4eCKOM ONHCAHWM) TMPU ONUCAHUM
a/IrOpUTMa yrpaB/ieHUs U 3alUThl MPUBO/JUTCA:

1.  momaroBoe OMMCaHWe JIOTUKWA aaroputMa M criocoba (opmMHpoBaHUS pe3y/bTaToB
pellieHUsI C yKa3aHWeM I10C/ie/loBaTe/IbHOCTU BbITIOJIHeHUs1 (DyHKIIMOHA/IbHBIX OJI0KOB W/IM I11aros,
paCyeTHbIX WU JIOTUUeCKUX (DOPMYJI, UCII0/Ib3yeMbIX B a/lTOPUTME;

2. OIMCaHHWe CBsi3eil MeX/ly UacTsMHU U orepalysiMy aJrOpUTMa;

3. mepeueHb MPUHSATHIX [JOMYLIEHUWA U OLIEHKM COOTBETCTBUS TPUHATOM CTpaTeruu
yTpaB/ieHusi peasibHOMY Tipoijeccy (00BeKTY) B pas3/IMyHbIX peXUMax U YCIOBUSIX PaboThl
(HampyMep, CTaljMOHapHble PEXKHMMbI, PE’KUMBbI ITyCKa ¥ OCTAHOBKM arperaToB, aBapyuiiHble CUTyaL[uU
UT.[1.);

4.  mareMaTtuueckoe ornvcanue ("Mozenb') rporjecca (00beKTa);

5.  cBeJieHUsl O pe3yJibTaTax HayUHO-HCC/Ie[0BaTe/IbCKUX paboT, ec/ii OHK MCIIO/Ib30BaHbl
[J1s1 pa3paboTKM anropurma.

Yacts I1. 3agaHus c BLIGOPOM 0JHOT'0 BEPHOI'0 OTBETA
U3 npednodiceHHbIX 8apUAHMO8 0meemos 8blbepume moabKo 0OUH 8epHbIll omeem.

2.1 ABTOMaTHM3MpOBAaHHAasg CHUCTeMa YyIPpaB/JeHHA TEeXHO/JOTMYeCKUM IIPOoLeccoM
(ACYTII) - 310:

1.  mnporpamMMHO-anmnapaTHbId KOMIUIEKC, TIpeJHa3sHayeHHbIM /Il IPOEKTUPOBAHUS
aBTOMAaTU3UPOBAaHHOW CHUCTEMbl YIIpaB/eHUs] TEXHOJIOTUYECKHMM I[IPOLIeCCOM M peayv3yloliuil B
pa3paboTaHHOM aBTOMAaTU3UPOBAHHOW CHCTeMe YTIpaB/ieH!s] TeXHOJIOTHUeCKUM ITPOLecCcoM (yHKIN
yIIpaB/ieHUs] BepXHero YpOBHS;

2.  OpraHM3alMOHHO-TeXHUYeCKUU KOMITJIeKC, obecrieurBaroLUi OpraHu3aLuio
yTIpaBJieHHs TIPOMBIILIIEHHBIM TIPeANPUSATHEM Ha Oa3e MCII0/Ib30BaHUS IKOHOMHUKO-MAaTeMaTHUeCKUX
MeTo/[0B 1 OBM, BK/IIOUAIOLMA B OrPaHUUEHHOW CTeTleH! BhIPAaOOTKY M MPUHSTHE yCTaHOBIE€HHBIX
Yye/I0BEKOM peLleHUl;

3. KOMIUIEKC MaTeMaTUYeCKUX W TexXHUYeCKUX CpeACTB, IpeJHa3sHAaYeHHbIX /IS
aBTOMaTHM3aLuM MPOLeCCOB IIPOEKTUPOBAHUS C yUaCTHeM YesI0BeKa;

4.  ye/llOBEKO-MalllMHHAsl CHCTeMa yTIpaB/ieHUsi, obecrieunBarolliasi aBTOMaTH3UPOBAHHbIN
cbop 1 06paboTKy MH(pOpMaryK, HeOOXOAUMOM [I/Isi ONTUMH3ALUK YTIPaB/IeHUsT TEXHOIOTMUeCKUMHU
00beKTamMy yIipaB/ieHHsI B COOTBETCTBUH C MIPUHSATHIM KPUTEPUEM.

2.2 YpoBeHb yIpaBJ/ieHHsI MPOU3BO/CTBOM peain3yercs Ha Oase:

1.  WCIONHUTENBHBIX MEXaHU3MOB;

2.  TIPOMBIIIEHHBIX KOHTPOJL/IEPOB;

3.  IepCOHa/IbHBIX KOMIIbIOTEPOB;

4, SCADA-cucrem;

5.  cepBepoB.

2.3 CoBOKyNHOCTH NpPaBWI M NpeANUCAaHMH, yCTaHaB/IMBawIMX cTpyKTtypy ACYTII,
(yHKIMH U B3aUMO/IeHCTBHe nepcoHasa, oocryxuBamigero ACYTII Ha3biBaeTcs:

1.  maTematuueckuM obecrieueHHEeM;
2.  TeXHUYECKUM obecrieueHUeM;
3.  OpraHM3alMOHHBLIM ObOecrieueHHeM;

4.  MeToauueckuM obecrieueHHeM;

5.  uHMOpPMAaIMOHHBIM 00eCcrieueHHueM.

24 K KakoMy KJ/acCy MHUKPOIIPOLECCOPHBIX KOMIUIEKCOB OTHOCHUTCH KOHTPOJLIep,
ec/ii 001Iee YHC/I0 BXOJOB/BBIX0/I0B TAKOI'0 KOHTPO/L/Iepa 00bIYHO He NMPEBOCXO/UT /IeCATKOB,
a BbINOJHAEMBIMH (YHKIUSAMH SBJAOTCA JHM00 JOCTAaTOYHO CJIOXKHAA o00padoTKa
W3MEPUTE/IbHOH HMH(OPMaMM C PacyeToM HECKOJBKHX YNPaB/AAKIIMX KOMaHJA, JH00
pacueTrbl 10 CHelUa/IM3UPOBaHHBIM ¢opMysaM, aprymMeHTaMH KOTOPbIX SIBJISIFOTCS
u3MepsieMble BeJINYUHbI:



1.  ceteBble KoMIuleKchl KOHTposepoB (PLC, Network);

2.  nokanbHble KoHTpoJuiepkl (PLC);

3.  KOHTposepsl Ha Oa3e repcoHanbHBIX KOoMITbI0TepoB (PC based control);

4.  monHoMaciiTabHbIe pacrpezesieHHbIe cucTeMbl yripaBiaeHus (DCS, Full Scale);

5.  pacnpezeneHHble MasoMaciTabHble cuctembl yrpasieHus (DCS, Smoller scale).

2.5 K kakomy KJjiaccCy MHKPONpPOLIECCOPHBIX KOMILIEKCOB OTHOCHTCH CHCTeMa, eC/IH
OHA BbINOJHACT (YHKIUM KOHTPOJ/IA, YNpaB/ieHUsA, ONTHMH3ALMH, AUCIeTYepU3aLUd U
IJIAHUPOBAHMA:

1.  ceteBble KoMIuleKchl KOHTposnepoB (PLC, Network);

2.  nokanbHble KoHTposuiepkl (PLC);

3. KOHTposiepsl Ha Oa3e repcoHanbHBIX KoMITbioTepoB (PC based control);

4.  monHoMaciiTabHbIe pacrpeziesieHHbIe cucTeMbl yripaBieHus (DCS, Full Scale);

5.  pacnpezeneHHble MasoMaciITabHble ciuctembl yrpasneHus (DCS, Smoller scale).

2.6 K kakoM NpoOMBIIIIEHHO!M CeTH OTHOCATCS C/IeAyloliye napaMeTphl: J/IMHA [HHBI

a0 1.5 KM; cKopocTh mepejauM JaHHbIX -1.2 KOuTa/cek; 4uC/I0 MPUOOPOB, KOTOPbIE MOXXHO
MO/ICOeJUHUTH K OHOH IIMHE 00BIYHO /10 8-MU NpUOOpPOB:

1.
2.
3.
4.
5.
2.7

Modbus;

HART -nipoTokou;

Foundation Fieldbus;

Profibus;

Bitbus.

Ilog craHgapTHBIM  MeXaHW3MOM  [OCTyNa MNPWIGKEHHH K  JAAaHHBIM

TeXHO/IOrHYeCKOro Mpownecca, rmojy4aeMbIM 0T TEXHO/IOTHYeCKHUX KOHTPO/1/IepOB, 0CHOBAHHOI'0
Ha TeXHOJIOTMH B3auMoO/ielicTBUA Mexay npuioxenuamu COM/DCOM B paMKax apXUTeKTYyPbl
«K/IMeHT-CcepBep», IOHUMAaeTCsl:

1.

bOs W

8

uHTepgeiic OLE;

ripotrokos DDE;

apxuTekrypa ActiveX;

texHoJjioruss COM / DCOM,;

uHTtepdeiic OPC.

Takmue coiictBa SCADA- nporpamMm, Kak: Haiu4yue pycu(puIiUpOBaHHOH BepCHH;

MeCTO, CPOKM W YCI0BUSI 00yuyeHusi moJib30Bartesned padore co SCADA-nporpamMmoii,
OTHOCATCSH K:

1.
2.
3.
4.
5.
2.9

CTPYKTYpHBIM ocobeHHOCTsIM SCADA-riporpamwm;

CTOUMOCTHBIM xapakTepuctukaM SCADA- niporpamm;

JIAHHBIM O PaCIIpOCTPaHEHUU U COTNPOBOXAeHUU SCADA-NporpamMmmel;
¢byHKUMOHATBHBIM XapakTepuctukam SCADA- nporpamm;

XapaKTepUCTUKaM OTKpPbITOCTH SCADA- mporpamm.

JIuna, HemocpeACTBeHHO Y4YacTBYHWIIMe B TNPHHATHH pelleHui M0 Mporeccy

yipaBJ/ieHUA U B BBIIIOJTHEHUHA (l)y'HK].[I/Iﬁ CHUCTEMBbI, OTHOCATCHA K:

1.
2.
3.
2.10

—

kW

OTlepaTHBHOMY IepCOHay;
PEMOHTHOMY TIepCOHay;

9KCITyTallMOHHOMY T1epCOHaJYy.

Kakue okHa 0TOOpaXkaroT JaHHbIE 0 X0/ie MPOoLecca BO BpeMeHH:
OKHa o0111ero 0630pa;

OKHa HaCTPOWKW;

rpaduueckrie okHa (MHEMOCXEMBI);

OKHa COOOITIeHNH U CUTHA/TM3al[1i;

OKHa perucTpaliy xo/a npotiecca.

Yacrs I11. 3ajaHus Ha cB000JHOe KOHCTPYHPOBAHHE OTBETOB



3.1 MecTo HHTerpUPOBAHHON CUCTEMbI MPOEKTUPOBAHKSA U YIIPaB/IeHUsI B CHCTeMe
aBTOMATH3UPOBAHHOIO NPeJNPHATHSA — ...
3.2 YpoBensb ynpasieHusi npousBojgcreom MES (Manufacturing Execution System) —

370 ...

3.3 TexHuueckoe o0ecrneyeHue

aBTOMaTI/I3l/IPOBaHHOﬁ CHUCTEMBbI yYpaBJ/iI€eHUA

TeXHO/IOTHYECKHM TPOI[eCCOM BK/IIOUAET B Ceds ...
34 TIlojy KIaccoM MHKPONPOLIECCOPHBIX KOMIUIEKCOB — CeTeBOH KOMILIEKC
KoHTposiepoB (PLC, Network) nonumaercs cieayoiiee...

3.5 [Iloj mWMPOKHMM [HANa30HOM MOIIHOCTeNl BXOJAALIMX B CHCTEMY KOHTPO/L/IEPOB
KJlacca pacnpejeeHHbIX CUCTeM yIpaB/ieHHs IOHMMaeTcsl c/iejyiolee. ..

3.6 Kparko nepeurc/iMTe OCHOBHbIE 3Tanbl Pal{i0HA/IBLHONH MeTOJUKH KOHKYPCOB II0
BBIOOPY CPeJCTB M CHCTeM aBTOMAaTH3alliH U UX OCHOBHbIE 0COO€HHOCTH: ...

3.7 Iloj craHAapTHOI apXuTeKTypou ActiveX moHUMaeTcH ...

3.8 Ilepeunciiure cTOMMOCTHBbIE XapaKTepucTuKu SCADA-niporpamMm — LieHbI: ...

3.9 Onucanue wuHQPOPMALMOHHOIO o0ecreyeHHUs] ABTOMATH3MPOBAHHOW CHCTEMbI
ynpaB/ieHUs TeXHO/IOTHYeCKHM MPOLeCCOM BK/IIOUAeT B Ce0 ...

3.10 IlepeunciauTe CTPYKTypHBIe eAMHULBI TporpaMMHoro odecneyennsa ACYTII u ux

OIIMCaHHUeE: ...

Yacts IV. 3ajanus Ha ynopsiiouyuBaHue 0TBETOB
Hatioume coomeemcmeue medxcoy cmonbyamu. Omeem 3anuwiume no pe3yabmamam

U3MeHeHHOlI Hymepayuu emopoco cm0/16ua Nno OMHOWEHUIO K nepsomy.

4.1 HaiauTe COOTBeTCTBHE:
NCIInY;

CAIIP;

ACVYTTI;

4.2 HaiauTe COOTBeTCTBHE:
[JaTuuk;

KOMIIJIEKC ~MaTeMaTUueCKUX U TeXHUUYeCKUX
CpeACTB, TpeJHa3HaueHHBIX Ji/Isi aBTOMAaTH3aL[uu
MpOLIeCCOB  TPOEKTUPOBaHUsI C  ydacTUeM
yesioBeKa;

MpOrpaMMHO-arnapaTHbIi KOMILJIEeKC,
nipe/iHa3HaueHHbIH AJist MPOEKTUPOBAHUS
aBTOMATHU3UPOBAaHHOW  CHUCTEeMbI  yTpaBeHUs
TeXHOJIOTMUeCKUM TPOLIeCCOM Y peain3yroluii B
pa3paboTaHHOH aBTOMATU3WPOBAHHOW CHCTEME
yTpaB/ieHUs ~ TeXHOJOTWYeCKUM  TIPOLIeCCOM
(GyHKL[MM yTIpaB/ieHHs] BEDXHEr0 YPOBHS;
ye/lOBeKO-MalllIMHHAsi ~ CUCTeMa  yTpaBJ/ieHus,
obecrieunBaroIiasi aBTOMaTH3UPOBAHHLIN COOp M
00paboTKy uHGbOpMaIu, HeoOXOaUMOH IS
ONTHMMH3ALIMMA  YIIPAB/IEHUSI TeXHOJOTMUeCKUMU
o0beKTaMy yTpaBleHUsI B COOTBETCTBUM C
TIPUHSTHIM KPUTEPHUEM;
OpraHu3alMOHHO-TeXHUUEeCKHU KOMILJIEKC,
o0ecreunBamIUil  OpraHU3alvi0  YIIpaBJIeHUs
NPOMBILIUIEHHBIM ~ TIpeANpUsiTHeEM Ha  0ase
WCII0JIb30BaHus 9KOHOMHKO-MaTeMaTUUeCKHUX
MeToZ[0B 1 OBM, BK/IIOUAIOLMI B OTPaHUYeHHON
CTeTeHu BbIPabOOTKY U MPUHSTHE YCTaHOBJ/IEHHBIX
YyesI0BEKOM peLlIeHUH.

npeoOpasoBaresib MHGOPMALMM O HEKOTOPOH



Gbu3MUeCKOl BeMUMHE B CUTHAJ, Yallle BCEro
9JIeKTPUYECKUM, YAOOHBIA [JsI TIOCTeAyIoIei
repesilaud 3TOW WH(OPMAIIWH, ee WCI0/Ib30BaHHUs
U 00paboOTKM B CHCTeMax aBTOMATUUECKOTO
KOHTPOJISI ¥ YIIPAB/ICHUS;

KoHTposnep; 2.  Tporpamma, yTpaBJIstoLIast HEKOTOPBIM
anrapaTHbIM OJIOKOM, HarmpUMep, YCTPOHCTBOM
cOopa /IaHHBIX WM TTOPTOM BBO/Ia-BBIBO/IA;

VicniosHuTeNbHBIN 3. 3TO 3/eKTPOHHOEe YCTPOMCTBO C IPOrPaMMHBIM

MeXaHU3M; ylnpasjieHUeM U pacClIMpeHHbIMU arirnapaTHbIMU
BO3MOXXHOCTSIMU ~M3ME€DeHMs], yIpaB/eHus |
CBSI3U;

SCADA. 4.  yCTpOHCTBO 151 TpeoOpa30BaHusl TIOCTYTIAIOIIEr0

WH(POPMALIMOHHOTO CUTHarla B TO WM HHOe
(bu3nyeckoe BO3/eHCTBYE;
5. TlporpamMMHbIe CHCTEMBI M TIaKeThl TPUKJIAJHBIX
TIpOTrpamm, obecrieunBaroIye paboty
KOMIIbIOTEPHBIX OMepaTOPCKUX CTaHLIUM.
4.3 HaiauTe COOTBETCTBHE:

1 TexHuueckoe 1. mnpuknasHoe IIporpamMMHOe obecrieueHue;
obecrieueHue; OrepaLMOHHasl CUCTeMa; SI3bIKU IIpeJCTaB/eHUs
vH(popMaLy;
2 MaremaTuueckoe 2. ycTpoucTBa BBOZAa / BBIBOJABI, YCTPOWCTBA
obecrnieueHue; OIepaTUBHOIO B3aUMOJENCTBUSI C OMEepaTopoM,
YCTPOKMCTBA XpaHeHUs MH(OpMaLUY;
3 OpraHusanuoHHOe 3.  TexHOJIOTUYeCKHue UHCTPYKLMU U perjiaMeHThl,
obecrieueHue; orpefie/isifOLe  BeJleHHWe  TeXHOJIOTMUeCKOro

rpoliecca; MHCTPYKLUMHU TI0  3KCIUIyaTaljuu;
ornucaHve (GyHKIMOHAIbHOW, OpraHU3aljMOHHOU
M  TeXHOJOTMYeCKOW CTPYKTyp U  Jpyrue
JIOKYMEHTbI aHaJIOTUUHOI'O COZleprKaHus;

4.  A3BIKM ONMCAHWS M MaHWITy/MPOBaHUS JAHHBIMUY;
S3bIKA  OIWCaHWS aJTOPUTMOB  YIIpAaBJIEHUS;
SI3bIKU [TPOrPAMMUPOBAHMUS.

4.4 HaiiguTe COOTBeTCTBHE MeXJy Ha3BaHHEeM KJjacca MHKPOMPOI[eCCOPHBIX
KOMIIJIEKCOB U €ro BbINO0/IHAeMbIMH (PYHKI[USIMH:

JlokanbHbIM KoHTpOsiep (PLC); 1. onTuMU3aLys, KOHTPOJIb,
yTipaBJieHUe, crierjasibHbIe
yHKLmm;

CeTeBble  KOMITJIEKCbI ~KOHTPOJIZIEPOB 2.  KOHTPOJIb, yIIpaB/ieHUe;
(PLC, Network);
[MonHomaciuTabHBle — pacrmipesiefieHHble 3.  AWCIeTYepU3allvsi, TJIAHUPOBAHUeE,

cuctembl  ympasnenus (DCS, Full ONTUMM3ALIUS, KOHTPOJIb,

Scale); yTipaBJieHUe, crieLianbHble
yHxImm;

4.  KOHTpOJIb, yIipaBJieHue,

crieljabHble (PYHKLIWU.
4.5 Hauaute COOTBeTCTBHE MeXJy Ha3BaHHeM K/jacca MHMKPONPOIeCCOPHBIX
KOMILJIEKCOB U Ha3BaHHeM KOHTpoJliepa:
Kontposuiep Ha 6a3e PC; 1. xontposinep cepuu Advantech;

CeTeBble KOMIIJIEKChI ~ KOHTpOJIIEPOB 2.  KOHTposuiep cepun DeltaV;



(PLC, Network);
PacnipesenienHele

ManoMaciitabuele 3.  KoHTposuiep cepur TSX Micro;

cuctembl ympasiaeHuss (DCS, Smoller

Scale);

4.6 HaiiaguTe COOTBEeTCTBHE  MEXAY

XapaKTepuCTUKaMM:
HART-npoTokour;

Foundation Fieldbus;

Profibus;

4.7 HaiauTe COOTBETCTBHE:
COM;

DCOM,;

ActiveX;

4.8 HaiiauTe COOTBeTCTBHE:
XapakTepruCTHUKU
OTKPBITOCTH
Mporpamm;

SCADA-

@yHKIMOHA/IbHbIe
xapakrepuctuku SCADA-
Tporpamm;

4.  kontposutep cepuu TSX Quantum.
Ha3BaHUeM TIOJIeBOM IIMHBI U  ee

JMHa WUHBl 0 1.5 KM; CKOpOCTh Ilepejauu
JanHbix  -1.2  K6wura/cek; umciao mpubopos,
KOTOpble MOJKHO TO/ICOe/IMHWTh K OZHOM LIVHe
00BIUHO 10 8-MH ITPHOOPOB;

J/IMHa IIMHBI O 1 KM; CKOPOCTh Ilepejauu
uHpopmalmu 1o cet — 19,2 KoOut/cek; uuciio
npubOpOB, TIOK/IIOUaeMbIX K CeTu 10 247; MeTo[,
JIOCTyTIA K CETH «BelyII1UH/BeJOMbIi»;

J/MHa WHUHBl 0 1.5 KM; CKOpOCTH Ilepejauu
uHdpopmarmu o cetu - 31.25 Kbut/cek; uncio
npubOpPOB, TIOJK/IIOUaeMbIX K CeTH 0 32; MeTOZ
JIOCTyTIA K CETH «BeJlyII1H/BeJOMbIi»;

JuHa WuHBl 0 9,6 KM; CKOpPOCTh Ilepejauu
uHpopmaumu 1o cetu - 1500 Kowut/cek; uumciio
NIpUOOPOB, TIOJK/IIOUAEMbIX K CeTH 10 127; MeToz
JIOCTyTIA K CETH «BeyI1I/BeOMbII».

TexHosiorusi Microsoft, npenHa3HaueHHast [JIs
pa3paboOTKU U TOAJEP>KKH MeXX IMPOrPaMMHBIX U
CeTeBbIX B3aUMO/ecTBUM B cpeZie Windows;
OTKpBITasi ~ apXuTeKTypa [jiss  pa3paboTku
TIpUIOXKEeHUH  KJneHT-cepBep. basupyercsi Ha
00BbEeKTHO-OpHeHTUPOBaHHOW TexHonorun OLE
KoMIiaHuu Microsoft;

TeXHOJIOTUS], TIPeJOoCTaB/Istolasi BO3MOXXHOCTh
B3aUMO/IeNCTBUSL pacripe/ie/ieHHbIX MPUI0KeHUM
no cetu. OcHOBaHa Ha apXWUTEKType «K/IUeHT-
cepBep»;

CTaH/apTHbI MeXaHW3M JO0CTyTa MPUI0XKEeHUN K

JlAaHHBIM TeXHOJI0TMUeCKOro nporiecca,
10JTyYaeMbIM oT TeXHOJIOTUUeCKUX
KOHTPOJUIEPOB.

ro/ilep>kuBaemMble VHTep(eichbl

MEJXTIPOrpaMMHOI'O B33HMO,Z[€I>1CTBHH, B TOM
yncie: obmeHa AdHHBIMU C TIDWIOXKEHUAMU -

DDE; c¢ 6a3samu gaHHeix - SQL/ODBC;
o0BeKTHbIe cpefcTBa B3aumogeiictBus OLE,
ActiveX; MO/ITepKKa YHUBEPCAIbHOIO

ripoMeIiiieHHoro uHTepdeiica OPC;

CTPYKTYpHOE CTpOeHHe T[aKeTa: MOAY/IbHOCTb;
peanu3alysi CTPYKTYpbl KJTMEHT-CepBep; Halnuue
BapUaHTOB SCADA - TPOrpaMMbl,
pa3uuarouxcs HHHOPMalMOHHON MOII[HOCTHIO;



CTpyKTypHBI€e
0CobeHHOCTH SCADA-
TPOrpaMM;

4.9 HaiauTe COOTBETCTBHE:
OnepaTyBHBIN [1epcoHa;

O6cmy>KHBaroLMA

TepCoHa;

PeMoHTHBIM nepcoHa;

4.10 HaiiauTe COOTBETCTBHE:
OkHa o06111ero 0630pa;
I'pacprueckue okHa;

OkHa perucrpanuu xoja
TripoLiecca;

cpeAcTBa 0TOOpa>KeHMUS: MHOTO00Opasue
JVUHAMWUECKUX HW3MEeHEHWH JI00bIX 3/1eMEHTOB
MHEMOCXEM, UCIIO/Ib30BaHUe 3/IeMEHTOB
MYJIbTUTUTMKALIAM, ~ MHOTOOKOHHBIM  3KpaH;
Ha/Inuue OubmoTek «MacTep-00beKTOB»
(Wizard; xapaKTepuUCTUKU TPEHZOB peasbHOTO0
BpeMeHH  (OMEepaTHBHBIX) W apXUBHBIX
(McTOpUYecKrX);  TOAJEP)KKa  CIeMaTbHbIX
K/JIaBUIl ~ orepatopa  (ropsuve  K/IaBHILIH,
CeHCOpHbIe 30HBI, BO3MO>XHOCTH
(YHKLMOHABHBIX K/IaBUATYP);

MHWHUMaJTbHbIE U PEKOMeH/lyeMble TpeOOBaHHUSI K
TeXHUUECKMM XapaKTePUCTHKaM  KOMITbIOTepa
JUIs peajM3aliiy OTepaTOPCKUX; LIMK/bI BBOZA-
BBIBO/IA /IaHHBIX; LIMK/IbI 0OHOB/IEHUS JAHHBIX Ha
9KpaHax CTaHLUH.

nmvua, obecrieynBarolie MOHTaX 00OpY/JOBaHUSs
COTrJIacHO pa3paboTaHHOMY 3apaHee MPOeKTy;
JULa, HerocpeJCTBEHHO He YYaCTBYIOLIUM B
(GYHKLIMOHUPOBaHUU CUCTEMBI, 0JJHaKo
CTIOCOOHBIN  BBITIOJIHUTH PEMOHT — OTKAa3aBLLUX
TeXHUYECKHX CPeJCTB;

WL,  HerocpeACTBEHHO  y4YacCTBYHOLUe B
NIPUHATUM pelleHui 10 MpOoLeccy yIpaB/eHus U
B BBINOJIHEHUU (QYHKIMI CUCTEMBI;

nmuia, obecreurBarolie HOpPMajbHbIE YC/IOBHUS
(YHKLIMOHUPOBAHUSI CUCTEMbI B COOTBETCTBUH C
VHCTPYKLIUSIMU.

OTKCHIBAOT rapameTphl KOHKPETHOI'O
yCTpoicTBa/Tipubopa/perysisitopa U JlaroT
BO3MO)XHOCTb €r0 HaCTPOWKY;

oTOoOpa)kaloT [JaHHBIE O XOJe TIporecca BO
BpEMEHY;

npe/iHa3HaueHbI 711 KOHTPOJIS 3a paboToii Bcero
MpOM3BOJCTBA B LEJOM U [/ TOMy4YeHUs
JlocTyra K 6osiee 11o[poOHBIM OKHaM;
TIpe/ICTaB/ISIIOT CO00M rpaduueckoe u300pakeHye
OCHOBHOTO TeXHOJIOTUUeCKoro 000pyZoBaHuS,
cpeacte  KUII, u oTobpaxalwT CTPYKTypy
aJICOPUTMOB YIIPABJIEHUs], U UX COCTOSIHUE.

Yactb V. 3ajanusa Ha Jo0aB/eHHe CJI0Ba B TOTOBBIN 0TBET
YKkaxcume Ha aucme omeemos, Kakoe /1080 NPONyWeHo.

5.1

- KOMILIEKC TeXHH4YeCKHUX, IIpOIrpaMMHBIX H

IPYTUX CPe/ICTB, MpeJHa3HaueHHbIH /I aBTOMATH3aluy Pa3/IMUHbBIX TIPOLIECCOB M paboTarommuii moz

yIpaBJieHHeM yesioBeKa.
5.2

- COBOKYIIHOCTH YyIIpaBJ/IA€MOI'0O obbekTa u

aBTOMaTHUECKUX W3MepUTe/bHBIX W YIPaB/SIOLUX YCTPOUCTB, (QyHKI[MOHUpYOIIas 6e3 ydacTus
yesioBeKa (KpoMe 3TarioB 3arycka U HajaJKi CUCTEMBI).



5.3 [IlpumeHeHMe TOTOBbIX pa3pabOTOK W TOTOBBIX TMPOTPAaMMHBIX W TEXHHUYECKHX
MPOAYKTOB CTOPOHHUX (UPM, KakK uacTeli CBOMX pa3pabaTbiBaeMbIX CpeJCTB U CUCTEM
Ha3bIBaeTCs ... .

5.4 — Iporpamma, KOTopasi OKa3blBaeT HEeKOTOpble YC/Iyrd
JIPyr'uM IporpaMMaM (K/IMeHTaM) WM KOMITIBIOTep, KOTOPBIM OKa3bIBaeT HEKOTOPble YCIYTH JPYTUM
KOMIIbIOTepaM, MOJK/II0UeHHbIM K HeMy uepe3 CeTb.

5.5 CoOBOKYNHOCTb IIpaBW/I W TMpeAINMCaHuM, YCTaHaBIMBAKOLMX CTPYKTypy ACYTII,
GyHKIMM W B3aUMOZEMCTBMe  TepcoHana, obOciykuBatomero ACYTII Ha3bIBaeTCs

5.6 Kowmruiekc MporpaMMHBIX M JIMHTBUCTUUECKUX CPeACTB OOIIero Wid CreluajbHOTO
Ha3HAUeHUs], peayu3yroIIui TIOAIeP)KKY CO3[aHust 0a3 aHHBIX, [[€HTPAJM30BaHHOTO YIIPAB/IeHUS U
OpraHu3aluM J0CTyNa K HUM pa3/IMUHbIX TI0/Ib30BaTe/lell B YCJIOBUSIX TIPUHSITOM TeXHOJIOTUU
00paboTKH JaHHBIX

5.7 - TeXHOJIOTUsl,
MpeJIOCTaB/IAONIAs BO3MOKHOCTh B3aUMOJEKWCTBUSI pacrlpe/ie/IeHHbIX TMPUIOKEHWW 110 CeTH.
OcHOBaHa Ha apXUTEKType «KTUeHT-CepBep».

5.8 TlporpamMmHble CHCTeMbI U MaKeThbl NMPUKIAJAHbIX MTPOrpamMM, obecrieunBaroiiye paboTy
KOMIbIOTEPHBIX OIepaTopCKUX CTaHLMH, Ha3bIBalOTCS

5.9 - 9TO HeKoTopoe  coo0iieHue,
npefylpekarolee oreparopa O BO3HUKHOBEHWU OIpeJie/leHHOM CUTyallud, KOTOpas MOXKeT
TIPHBECTH K CePbe3HbIM MOC/IeICTBUSIM, U TIOTOMY TpeOytolliee ero BHUMaHHs ¥ BMelllaTe/IbCTBa.

5.10 - cUrHa;mM3auus, cpabaTbiBaroLjasi TIPU
JOCTKEHUH TIpefie/IbHO OIyCTUMOr0 3HaueHus rlapaMeTpa TeXHOJI0OTM4eCKOoro rpoLecca.

Kpurepum onjeHKu
ITpu oLleHKe pe3y/bTaTOB BLINOJIHEHUSI TECTOBBIX 3a/aHMM B paMKaxX [JUCLUIUIMHBI
«ABTOMaTH3aLsl TEXHOJIOTMYECKUX TIIPOLIeCCOB U TIPOM3BOJCTB» HCIIO/Ib3YeTCSl PEeUTHHIOBast
cuctema. CorsiacHO peTUHTOBOM CUCTEMe OL|eHKa pe3yJIbTaTOB TeCTHPOBaHUS (POPMUPYeET TeKYLUi
pedituar R™ . MakcumasnbHOe 3HaueHHe OljeHKU paBHO 8 6. TecT cuuTaeTcsi MpOWJeHHBIM, eC/iu
CTY/IeHT TIOTy4YH/I 3a Hero He MeHee — 5 0.
KpuTepun OLIeHKH TTpe/CTaB/ieHbI B Ta0I.

Kpurepum o1jeHKHM TeCTUPOBaHUSA KonmuecTBo 6a/1/10B
Yacrts 1. 3aianue ¢ BbIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-2
Yacts II. 3ajaHme ¢ BLIDOPOM OJTHOTO BEPHOT'O OTBETA 0-2
Yacts I1I. 3aganue Ha cBOOOJHOE KOHCTPYUPOBAHNE OTBETOB 0-2
Yacts IV. 3ajanue Ha ynopsijoueHre OTBETOB 0-1
Yacts V. 3ajanre C NIponyCcKOM C/I0Ba 0-1
NTOI'O 0-8
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