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Ilepeuenv Komnemenyuil ¢ yKazanuem ypoeHeil ux popmuposanus

Huoexc
Komne-
menyuu

Cooepircanue
KomnemeHnyuu

Imanst hopmuposanua Komnemenyuu

Jlexkyuu

Ilpakmuueckue
3anamus, 1abo-
PamopHbulil NPaK-
MUKyM

Jlabopamopuuie
3anamus

Kypcoeoit npo-
exm (paboma)

Haumenoeanue oye-
HOYHO020 cpeocmeéa

[K-1

Crioco6HOCTH COOMpPATh M aHaJIH-
3MpOBATh UCXOAHBIE HH(pOpMAIH-
OHHBIC JIaHHBIE U1 MPOEKTHUPO-
BaHUSl TEXHOJIOTUYECKHUX IPOLEC-
COB M3rOTOBJICHHS] MPOAYKLHUU,
CPEACTB M CHCTEM aBTOMAaTH3a-
[IUU, KOHTPOJISI, TEXHOJIOTUYECKO-
IO OCHAIICHUS, IUArHOCTUKH, UC-
MBITAHUN, YIPaBIIEHUs Mpollecca-
MU, JKU3HEHHBIM IHKIOM TIpO-
IYKUIMU U €€ KayecTBOM; ydacT-
BOBaTh B paloOTax MO pacuery u
MIPOEKTUPOBAHUIO IPOLIECCOB H3-
TOTOBJICHHUST TPOAYKIUU M yKa-
3aHHBIX CPEACTB U CUCTEM C HC-
MOJIb30BaHUEM COBPEMEHHBIX WH-
(opMalMOHHBIX TEXHOJIOTUH, Me-
TOJIOB M CPEJICTB MTPOEKTUPOBAHHS

Tema 1-4

He npeoycmom-
Denvl

JI. paboma 1-3

He npeoycmom-
Denvl

Tecmuposanue, nao.
padomovl, KOHMPOb-
Has padoma (3a0unasn

dopma obyuenusn)

IIK-5

CrocoOHOCTh yyacTBOBaTh B pa3-
paboTke (Ha OCHOBE JEHCTBYIO-
IIUX CTaHJIApPTOB M JPYrod HOp-
MaTUBHOM JOKYMEHTAllMH) TMpO-
eKTHOH M paboueill TeXHUYeCKOu
JOKYMEHTAIlMi B OO0JacTH aBTO-
MaTHU3aluu TEXHOJOTMYECKHUX
MPOLIECCOB U TPOU3BOJCTB, HX
HKCIUTYaTallMOHHOMY  OOCITYXH-

Tema 1-4

He npeoycmom-
penbl

JI. paboma 1-3

He npeoycmom-
penbl

Tecmupoesanue, n1ao.
padomul, KOHmMPO1b-
Hasa padoma (3aounas

dopma obyuenusn)




BaHUIO, YNPABJICHUIO )KU3HCHHBIM
LUKJIOM IIPOAYKLHMHM U €€ Kaye-
CTBOM, B MEPOIPHUATUAX IO KOH-
TPOJIIO COOTBETCTBUS pa3padaThl-
BAaEMBbIX IPOEKTOB U TEXHUYECKOU
JOKYMEHTalMu  JCHUCTBYIOLIUM
CTaHJapTaM, TEXHUYECKUM YCIIO-
BUAM M JpPYrUM HOPMAaTUBHBIM
JOKYMEHTaM

IIK-14 CnocobHOCTh yyacTBOBAaTh B pa3- | Tema 1-4 He npedycmom- | JI. paboma 1-3 | He npedycmom- | Tecmuposanue, n1ao.

paboTke MepOIpHUATHII MO MPOEK- peHbl penvl padomwl, KOHMPOlb-
TUPOBAHUIO TPOLIECCOB pa3padoT- Hasa paboma (3aounas
KU U H3TOTOBJICHUS IPOAYKIIUU, ¢opma obyuenusn)
CPEACTB M CHCTEM aBTOMAaTH3a-
MU, KOHTPOJS, JAUAarHOCTUKH,
WCIIBITAHNHN, YIPABICHUS MPOU3-
BOJACTBOM, HU3HEHHBIM ITMKJIOM
MPOJIYKIIMK W €€ KadeCTBOM, HX
BHEJPEHUS

IIK-18 CnocobHocTh  akkymynupoBath | Tema 1-4 He npeoycmom- | JI. paboma 1-3 | He npedycmom- | Tecmupoeanue, 1ao.
Hay4YHO-TEXHMUYECKYI0 HH(pOpMa- penvl penvl padomol, KOHmMPOib-

L[1}0, OTEYECTBEHHBIN U 3apyOek-
HBIA OMBIT B 00JaCTH aBTOMATH-
3aIlM¥ TEXHOJIOTUYECKUX
IIPOLIECCOB U TPOU3BOJCTB, aBTO-
MAaTH3UPOBAHHOTO  YIPaBJICHUS
KU3HEHHBIM LUKJIOM IIPOAYKIUH,
KOMITBIOTEPHBIX CHCTEM YIIpaBIIE-
HHUs €€ Ka4eCTBOM

Has paboma (3a0unasn
¢opma obyuenusn)







Ilepeuens oyenounvix cpeocme no oucyunaune (Mooyi)

Texkyumuii pedTUHT

Ounas . 3aou. .

JIa6. pabora bann Jla6. pabora bann

Nel 12-18 Nel 7-16

No2 12-18 Neo2 7-16

Ne3 12-18 Ne3 7-16

TecTupoBanue 0-6 KontposbHas padota 15-26
TectupoBanue 0-6

UTOI'O 36-60 UTOI'O 36-60

JK3aMeHALMOHHBbIA peHTHHT

Bomnpoc bann

Ox3aMeHalMoHHbIN Borpoc Ne 1 7-11
TeOpeTHYecKas 4acTh (OnpeaeseHrs, O0Imue XapaKTePUCTHKH U T.11.) 3-4
BBIBOZ (hopmynt 3-4
MPaBJILHOCTh KOHEYHOTO pe3yabTaTa 1-3
OK3aMeHalMOHHBIH Borpoc Ne 2 7-13
TEeOpeTHYecKas 4acTh (ONpeaeseHus, 00IHNe XapaKTePUCTUKH U T.I1.) 3-4
BBIBOZ (hopmynt 3-5
MPaBJILHOCTh KOHEYHOTO pe3ybTaTa 1-4
ITpakTrueckoe 3aganue (IpaBJIbHOCTh KOHEYHOIO Pe3yJIbTaTa) 8-12
JononuurensHsiii Bonpoc Ne 1 1-3
JononmHuTenpHbIN Bompoc No 2 1-3

NTOTI'O 24-40




HlIxana ouenusanus

IMudposoe | Boipaskenue B | CiaoBecHoe Kpurepum o1ieHkM HHAUKATOPOB JOCTHKEHUA NPU GopMe KOHTPOJIS:
BbIpa:KeHHe dasax: BbIpa:KeHHe IK3aMeH 3ayer
5 87 - 100 Otianuno | OneHKa «OTIWYHOY» BBICTABISCTCS CTYACHTY, €CIU TEOPETUUYECKOE COAep-
(3auTeHo) |XaHHE Kypca OCBOCHO MOJHOCTHIO, 0€3 Mpo0esioB; ucuepnbIBalolle, mocie-
JIOBAaTEIbHO, YETKO W JIOTMYECKH CTPOWHO HM3JIaraeT marepHuali; cBOOOIHO
CIpaBIsieTCs] C 3a/JadaMy, BONPOCAMH W JPYTHMH BUIAMH TNPUMEHEHUS
3HaHWI{; UCTIOJIB3YET B OTBETE JOMOIHUTEIBHBINA MaTeprall BCE IPEAyCMOT-
PEeHHBIE TPOTPaMMOIA 3a/TaHUS BEITIOTHEHBI, KAYECTBO X BBIITOIHEHHUS OIIe-
HEHO YHCJIOM 0alljIoB, OJIM3KUM K MaKCHMaJbHOMY; aHAITU3UPYET MOTyUYeH-
HBIC PE3YJbTAThI; MPOABIIACT CaMOCTOATCIBHOCTL IIPU BBIIIOJHCHUHN 3alad-
HUH OrneHka «3a4T€HO» BBICTABISIETCSl CTY-
4 74 - 86 Xopomo |OrmeHKa «XOpOIIO» BBICTABISIETCS CTYACHTY, €CIIM TEOPETUYECKOe COZIep-|IeHTY, €Cli OTBETHI Ha BOIPOCHI IO Te-
(3a4uTeHO) |’KaHWE Kypca OCBOEHO MOJHOCTHIO, HEOOXOAWMEBIE MPAKTUYECKHE KOMIIe-(MaM JUCIHUILUIMHBI  IOCIEIOBATENbHBL,
TEHIIMU B OCHOBHOM C(OPMHUPOBAHBI, BCE MPEAYCMOTPEHHBIC MPOTPAMMON [JIOTHYECKH H3JI0KEHBI, JOMYCKAIOTC He-
oOydueHus yueOHbIe 3a/I1aHUs BHITIOJTHEHBI, KAYECTBO MX BBIITOJIHEHUS JOCTa-|3HAYNUTENbHBIE HEAOYETHl B OTBETE CTY-
TOYHO BBICOKOE. CTYACHT TBEpPAO 3HAET MaTephai, TPAaMOTHO W IO CYIIe-|/IeHTa, TaKhue KaK OTCYTCTBHE CaMOCTOSI-
CTBY HU3Jlara€Tt €ro, HE JOIMyCKas CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha|TECIHLHOIO BbIBOJIa, pCUCBBIC OHH/I6KI/I U 11p
BOIIPOC.
3 60 -73 YnoenetBo- |OrneHKa «yIOBIETBOPUTEIHHO» BHICTABISETCS CTYACHTY, €CIIH TeopeTHYe-
PUTENBFHO  |CKOE COJIepXaHKe Kypca OCBOSHO YaCTHMYHO, HO MPOOENbl HEe HOCAT CyIe-
(3auTeHO) |CTBEHHOTO XapakTepa, OOJBIIMHCTBO IMPEIYCMOTPEHHBIX MPOTrpaMMON 3a-
IlaHI/Iﬁ BBITIOJTHEHO, HO B HUX HMCIOTCA OHII/I6KI/I, IIpy OTBETC HA MMOCTABJICH-
HBI BOIIPOC CTYJEHT JOIMYCKaeT HETOYHOCTH, HEIOCTATOYHO MPaBUIIbHbIE
(GopMyIHpOBKH, HAOMIOAAIOTCS HApYIIEHHUS JOTMYECKOH IMocie0BaTelb-
HOCTH B W3JI0)KEHUH ITPOTPAMMHOT0 MaTepraa.
2 Hwmxe 60 HeynornerBo- |OnieHka «HEYJOBIETBOPUTEIEHO» BBICTABIACTCS CTYIEHTY, eciu OH He|OleHKa «HE 3a4TE€HO» BBICTABIAETCS
PUTENHHO  |3HAET 3HAYMTEIHHOW YacTH MPOTPAMMHOTO MaTrepHaia, JOIyCKaeT CyIe-|CTyIeHTY, €ClIi CTYACHT He 3HaeT OCHOB-
(HeSa‘ITeHO) CTBCHHBIC OHH/I6KI/I, HCYBEPECHHO, C OOJIBIIINMU 3aTPYAHCHUSAMU BBIIIOJIHACT | HBIX MOHATHHA TEMBI JUCHUIIIIMHBI, HE OT-

MpaKkTUYeCKue padoThl, HEOOXOAWMBIE TPAKTHUYECKHE KOMIICTECHIIMH He
chopMHPOBaHbI, OOJBIIMHCTBO MPEIYCMOTPEHHBIX IPOrpaMMoOn 00y4eHuUs
yueOHBIX 331aHUIl HE BBITIOJIHEHO, KAYeCTBO UX BBITIOJHEHHS OI[EHEHO YHC-
JIOM GaJIOB, OJIM3KUM K MUHUMAIEHOMY

BC€YACT Ha JOIIOJHHUTCIIbHBIC 1 HABOAANIINEC
BOIIPOCHI IIpCrioaaBaTeIIA.




KpaTkasi xapakTepuCTHKAa OLIEHOYHBIX CPe/ICTBA

Nen/n  |HaumenoBanue one-|Kparkas xapakrepuctuka orieHouHoro [[Ipeacrasienue
HOYHOTI'O CPEJICTBA  |[CpEACTBa OLICHOYHOI'0 Cpe[-
cTBa B poHJIE

1 |Ox3amen CpenctBo, mo3BOJsIONIEE  OLEHUTH|KoMIuiekT sk3ame-
3HAHMSI, YMEHUS U BIAJICHUs 00y4aro-|HaIllMOHHBIX OwuJie-
HIErocs Mo y4eOHON JUCHUILINHE. TOB

2  |KontponbHas padota [CpeacTBO IpoBepkd yMmeHHi npume-|Kommiekrt KOH-
HATH TIOTYYCHHBIC 3HAHUS Ul pelle- | TPOJIbHBIX 3aJaHHui
HUS 3334 ONPEIEICHHOIO THIIAa II0|M0 BapuaHTam
TEME WM pa3feny.

3 |3ammura mabopatop-|CpencTBo, IMO3BOJsIONMEe OLEHUTH| Tembl J1abopaTop-

HOI paboThI YMEHUE WU BIIAJIEHUE O0Yy4arolerocs | HbIX pador.

u3jaraTh CyTh ITOCTaBJICHHOM 3a7ayH,
CaMOCTOATENIbHO IPUMEHATh CTaH-
JApTHBIE METOJIbl TOCTABJICHHOM 3a/1a-
gyl ¢ MCIOJB30BAaHUEM UMEIOIIEHC
nabopaTopHOi 0a3bl, IPOBOJIUTH aHa-
JU3 MOJYYEHHOTO pe3ynbTara padoThl.
MosKeT BBITIOTHITECS B HWHAWBUIY-
QJIBHOM TIOpSIKE WIKM Tpynmnoi o0y-
YAIOIIUXCSL.

4 |Tect Cucrema craHgapTU3UpPOBaHHBIX 3a-|MOHA  TECTOBBIX

JaHuH, TO3BOJISIONIAs aBTOMATH3HPO-
BaTh MPOIENypy H3MEPEHUs YpPOBHS
3HAHUM U YMEHHI 00yJaromerocs.

3aJaHui ISl TIPO-
BEJICHUS HTOI'OBO-
ro TECTUPOBAHUSA
10 TUCIHUILINHE




MMWHOBPHAYKH POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKnil HAalMOHAJIBHBIN HCCIIEI0BATENBCKUN TEXHOJIOTUYECKUI YHUBEPCUTET»

Daxyromem Unpopmayuonnvlx mexnoaouil
Kagheopa Undhopmayuonnvix cucmem u mexnonozut

Hamnpasnenune noarorosku: 15.03.04 ABTomMarn3anusi TEXHOJOTHYECKUX IPOLECCOB U TPOU3BOJICTB
[Tpoduiib: ABTOMaTH3aIMs TEXHOJOTHYECKUX MPOLIECCOB U IPOU3BOJICTB (110 OTPACIIsIM)

JK3aMeHANHOHHbIE BOIIPOCHI
110 JUCHUIIIIMHE CDG,Z[CTBa ABTOMATU3allVH U YIIPABJICHUA

1. TurmoBo# M3MEPUTEILHBIN KaHAT U TUIIOBBIC 33Ja4l MEPBUIHON 00padoTku nHpopmaimu B ACY
TII.

2. MacmtabupoBaHue 1 JIMHEAPUIIN3allUsl pe3yIbTaTOB U3MEPEHUI.

3. ®unprpanus uzMepseMsx BeauuuH oT nomex B ACY TII. Anropurmsl punbsTpanuu (criaxuba-
HUs).

4. Koppek1us moka3zaHui JaTYMKOB ITPU OTKJIOHEHUH YCIOBUH U3MEPEHUS OT HOPMAJIbHBIX.

5. DKcTpanossnus ¥ BbIOOpP 4acTOTHI OIPOca AATYMKOB TEXHOJIOrHYecKux napamerpos B ACY TII.
6. Pacuer neiicTBUTENBHBIX 3HAUCHUH N3MEpSEMBIX BEJIMUMH I10 CUTHAJIaM Ha BBoJie B YBM

7. KoHTpONb TOCTOBEPHOCTH U KOPPEKLUS W3MEPUTENIbHBIX 3HAUEHUW KOHTPOJIUPYEMBIX BEJIUYMH.
8.AJNropuT™MBI IIPH annapaTypHOM Pe3epBUPOBAHUM U3MEPHUTEIbHBIX IIpeoOpa3oBaTeei.

9. ANTOPUTMBI, UCTIOJIB3YIOIINE CBSI3U MEXITY KOHTPOJIUPYEMBIMU BETUINHAMH.

10. Cucrems! npsiMoro nudposoro ynpasienus. Ctpykrypnas cxema ACYTII

11.3agaua Ha aBTOMATH3AIMIO TTpoIiecca adcopOomuu. DPGEeKTUBHOCTD MPOTEKAHMS ITPOIIecca.
12.ABToMaTH3a1Ms poLiecca HarpeBaHus B KOKyX0TpyOUuaToM TEII00OMEHHUKE, Pealn30BaHHas
10 MPUHIIUITY OTKJIOHEHMSI, BO3MYIIeHUs. Vcnonp3yembie mprOOphI U CpeicTBa aBTOMAaTU3AIIH.
13.YcroitunBocts peakropoB QT-nuarpamma.

14 .PerynupoBanue temnepatypbl. O0beKTHI (KaHaa) peryJaupoBaHus TeMIEpaTypsl (0THO- U MHO-
TOKOHTYpPHBIE) M UX TeXHU4eckas peanuzanusd. [Ipumepsl npumenenuss ACP temneparypsl npu aB-
TOMAaTHU3aIMH1 TEXHOJOTUYECKUX MPOLECCOB OTPACIH.

15. PerynupoBanue pexuma paboThl HUKHEN YacTH peKTU()UKAIIMOHHON KOJIOHHBI (11e1eBOH mpo-
IYKT oTOnpaercs u3 Kyba konoHHsl). ACP (temnepartypsl) B kyOe kosoHHbI 1 ACP ypoBHs. Mcnons-
3yeMble TpUOOpPHI U cpeAcTBa aBToMaTu3annu. Kackaaueie u komOonaupoBanusie ACP kyba pexTu-
(UKAIMOHHON KOJIOHHHBI.

16. TumoBas cxema aBTOMaTH3aIMHK Mporiecca abcopouuu. [TapamMeTpbl KOHTPOIIS PEryIMpOBaHus,
curHanuzanuu. Mcnonbs3yemble npubopsl. [IBrKyInas cuia mnporecca.

17. TpybOuatbie meun Kak CI0KHbIE 00BEKTHI aBTOMAaTHU3aIuu. [lapamMeTpbl KOHTPOJIsS, pETyIupoBa-
Hus. Kackagusie u komObunupoBanubie ACP TpyOuartsix neueil. Micnionabs3yeMble IpuOOpsI M CpecTBa
aBTOMAaTH3aIIH.

18. TunoBas cxema aBTOMaTH3aIMH Ipoliecca pekTuukanuu. [TapameTpsl KOHTPOJIS, peryaupoBa-
HUsl, curHanu3anuu. Mcnonb3yemblie mpruOOpHI U CpeicTBa aBTOMAaTU3AI[MN

19.ABTOMaTHUECKOE PETyIMpOBaHNE BEPXHEH YacTH peKTU(UKAIIMOHHON KOJIOHHBI ¢ ediermaro-
pom u koHAeHCcaTopoM. ACP TemrepaTypbl 1 1aBjeHHs Bepxa KOJIOHHBI. Vcmoap3yemMbie mpuOopsl U
CpEJCTBA aBTOMAaTU3ALINH.

20.CynepBuzopHabie cucteMsl yrpasienus. CtpykrypHas cxema ACYTII ¢ cynepBH30pHBIM yIIpaB-
JICHUEM.



21. ABTOMaTHYECKOE PETYIUPOBAHNE JABICHUS U TEMIIEPATYPhI BepXa PEKTU(DUKAIIMOHHON KOJIOH-
Hbl. Bo3moskHbie Bapuantsl ACP naBieHus v remnepaTypbl B 3aBUCUMOCTH OT KOHCTPYKTUBHBIX U
TEXHOJIOTUYECKUX XapaKTEPUCTHK PEKTU(PHUKAIIMOHHON KOJOHHBI. Mcronp3yeMbie mpuOopsl U cpel-
cTBa aBToMaru3anuu. JByxkontypasie ACP gaBineHus u TeMIeparypsl.

22.DTarbl MOCTPOSHHS JIOKAIbHBIX cUcTeM. KpaTkas XapaKTepucTHKa 3TaroB.

23.TunoBble cXeMHbIE PELICHHUS 0 aBTOMATHU3AIMH1 PEAKTOPOB C MEPEMEIINBAIOIIMMU YCTPOHCTBA-
mu. [TapameTpsl KOHTpOIIS, perynupoBanus. Mcrnonb3yembie mpubophl U CpeAcTBa aBTOMATH3AIMH.
JByxkontypHbie ACP TemnepaTypbl XUMHUYECKUX PEAKTOPOB.

24 Kackaaabie u komObuaupoanabie ACP mporecca abcopoumu. 3amada Ha aBTOMATH3AIHIO TIPO-
1ecca abcopOIuu.

25.3aaya Ha aBTOMATU3aLMIO Tporecca pekThudukanuu. Kackaaneie u komouaupoanusie ACP
nporuecca peKTu(uKaImm.

26.3aa4a Ha aBTOMATU3ALMIO IIPOIIecca HarpeBaHus B KOXKYXOTpyO4aToM TEIIOOOMEHHUKE, peallu-
30BaHHas 10 MPHUHIIMITY OTKJIOHEHHUS, BO3MYIeHus. Vcnonabp3yemble MpuOopsl U CpecTBa aBTOMATH-
3allUu.

Kputepun ouenkn: MakcumanbHOE 3HaAUYECHUE SK3aMEHAIIMOHHOTO peiTHHra paBHo 40 Oan-
JaM, a MUHUMaJIbHOE - 24. B KauecTBe KpUTEPUEB BLIOPAHBI CIICAYIOIIHUE:

Bompoc bann

Ox3aMeHalMoHHbIN Borpoc Ne 1 7-11
TeOpeTHYecKas 4acTh (OnpeaeseHrs, O0IMNe XapaKTEPUCTHKH U T.I1.) 3-4
BBIBOZ (hopmyn 3-4
NPaBIbHOCTh KOHEYHOTO PE3yJIbTaTa 1-3
OK3aMeHalMOHHBIN Borpoc Ne 2 7-13
TEeOpeTHYeCcKas 4acTh (ONpeaeseHrs, O0INe XapaKTEPUCTHUKH U T.I1.) 3-4
BBIBOZ (hopmynt 3-5
NPaBIbHOCTh KOHEYHOTO PE3yJIbTaTa 1-4
[pakTrueckoe 3aqanne (IpaBIbHOCTh KOHEYHOTO PE3YJIbTaTa) 8-12
JonomuurensHbIi Bompoc Ne 1 1-3
JlononmuauTenbHbIN Bompoc No 2 1-3

NTOT'O 24-40




MMWHOBPHAYKH POCCHUUA
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUN HHCTUTYT ((huinan)
beaepanbHOTr0 TOCYIaPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«Ka3zaHCKkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxyremem Unpopmayuonnvix mexnono2utl
Kageopa Ungopmayuonnvix cucmem u mexumonouil

Hanpasnenue noarorosku:15.03.04 ABToMaTH3aIMs TEXHOJOTHYECKHUX MPOIIECCOB U TPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIESCKIX POIIECCOB U MPOU3BOJICTB (IO OTPACIISM)

Y4eOHBIM TUTAHOM 10 HampaBlieHWIo0 moAroToBku 15.03.04 ABromMaTu3alius TEXHOJIOTHYE-
CKHX IPOIIECCOB M MPOU3BOJCTB I O0YYaIOIIUXCs MPEAYCMOTPEHO MPOBEACHUE TaOOPaTOPHBIX 3a-
HATUN 110 AucuuIuiMHe «CpecTBa aBTOMATU3AIUU U YITPABICHUS Y.

Lenb npoBeneHus 1a0OPAaTOPHBIX padOT - MPAKTUYECKOE OCBOCHUE TEOPETUYECKUX IOJIONKE-
HUU JIEKIIMOHHOTO MaTepHalia, a TakyKe BEIpab0TKa CTyJCHTaAMU ONPEIEICHHBIX YMEHUN U HAaBBIKOB

KomiuiekT 1a60opaTopHbIX padoT
1o aucuuIuimHe «CpesicTBa aBTOMATU3AIUY U YIIPABICHHUS»

Jlaboparopnasi padora Nel

Tema: «3ydyenue 1abopaTopHOil pekTuHuKannoHHON yctaHoBKM Ha 0aze KTC u cucremsl ympas-
nenus pupmer Y okogawar

3amanmne:

1. V3yuuTh nIepeYeHb TEXHOJIOTUICCKOTO 000PYIOBAHMSI, TPHHIIUITE PA0OTHI U KOMIUICKC TEXHUYC-
CKHUX CpeICTB jaboparopHoii yctanoBku Yokogawa (110 B).

2. IToAroTOBUTEL OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

3. OTpa3uTth pe3ynbTaThl B 17a00PATOPHOM OTYETE.

HcxonHble 1aHHBIE 1JIsl BHITIOJHEHUsI JIa0OPATOPHOI pPadoThI: JCHCTBYIOMAs YCTAHOBKA B ay/Il.
110 B, narnsaHblii MaTepua.

JlabopaTopnasi paGora Ne2
Tema: «3yuenue 1abopaTopHoOil ycraHOBKH Ha 6aze koHTposuiepa ADVANT AC 460»
3aganue:
1. M3y4nTs nepedeHpb TEXHOIOTHYECKOT0 000PYAOBaHUSs, TPHUHIUIIBI PA0OTHI M KOMIUIEKC TEXHUYE-
CKUX CpeJCTB JabopaTOpHOM ycTaHOBKHM Ha O6a3e koHTposuiepa ADVANT AC 460 (102 B).
2. IloAroTOBUTH OTBETHI HA KOHTPOJIGHBIE BOTIPOCHI.
3. OTpa3uTh pe3yabTaThl B 1a00PATOPHOM OTUETE.
Hcxoanble 1aHHbIe 1JIs1 BINOJHEHUS J1a00paToOpHOii padoThl: JEHCTBYIONIAas YCTAHOBKA B ay/l.
102 B, HarnsaHbIid MaTepua.

JlaGopaTopnas paGora Ne3
Tema: «U3yuyenne J1adoparopHoii ycraHoBku Ha 0aze KTC um cucrembl ynpasiieHust (GUPMBI
Siemens»
3ananue:
1. U3yunuTs nepeueHb TEXHOJIOTUYECKOT0 000PYA0BaHUS, TPUHIUIBI paOOThl U KOMILIEKC TeXHUYe-
CKHX CpeZCTB JJabopaTopHOi ycTaHOBKHU (upMmbl Siemens (212 B).
2. I1oAroTOBUTH OTBETHI HA KOHTPOJIbHBIE BOTIPOCHI.
3. OTpa3uTh pe3ybTaThl B TJAOOPATOPHOM OTUETE.



Hcxoanbie 1aHHBIE 1JIS1 BbINOJHEHUS J1a00paTOpHON padoThl: ACHCTBYIONIas YyCTAaHOBKA B ayj.
212 B, HarnsiaHbIi MaTepua.

Kpurepuu oneHKH: MakcumanbHOe KOJIMYECTBO GAILIOB, KOTOPOE MOKHO MOIY4YUTH 3a j1abopa-
TopHYIO paboty 18 0. (ounast popma oOyuyenus), 16 6. (3aounas ¢popma oOyyeHHs), a MUHUMAILHOE
3HauyeHue— 12 6. (ounas hopma oOyuenus), 7 0. (3a0uHas hopma 00OydeHuUs).

Texkymmii peiTHHT
bann
Jlaboparopuas padota ouHasi hopma 3ao4Has popma
Nel 12-18 7-16
Ne2 12-18 7-16
Ne3 12-18 7-16
UTOI'O 36-54 21-48




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepannu
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynomem UngopmayuonHuix mexnonout
Kagheopa Ungdhopmayuonnvix cucmem u mexnonoauti

Hampasnenune noarorosku: 15.03.04 ABTomMaru3anys TEXHOJIOTMYECKHUX IPOIIECCOB U IPOU3BOICTB

[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIECKIX MPOIIECCOB U TPOU3BOJICTB (IO OTPACIISM)

KommnuiekT 3aianuii 1J11 KOHTPOJIbLHON padoThI
110 JUCIIHUITJIINHEC CDG,Z[CTBa ABTOMATHU3allU U YIIPABJICHUSA

Tema: «llepBuunas 00paboTKa HHDOpPMAITUK»

3aganue: BoIOJHUTE ClleyOIIUE PACUYEThI:

1. Onpenenennie 4acTOTHI ONIPOCA JATYMKOB TEXHOJOTUYECKHUX [TapaMeTPOB

2. V3yuyeHue anropuTMOB KOPPEKIUH MOKAa3aHUM TaTYMKOB MPU OTKIOHEHUH YCIOBUN U3MEPEHUS OT
HOPMAaJIbHBIX

3. @uibTpanus U3SMEPSEMbIX BEIUUNH OT ITOMEX.

4. V3yueHue alirOpuTMOB KOHTPOJISL IOCTOBEPHOCTU PE3YJIbTATOB U3MEPEHUS M JUArHOCTUKU I0JI-
HBIX ¥ YaCTUYHBIX OTKa30B MH(POPMALIMOHHO-U3MEPUTEIbHBIX KAaHAJIOB.

5. M3yuenue anroputMoB KoHTposst U ynpasienus B ACYTIL: pacyer nelicTBUTENbHBIX 3HAYCHHIA
U3MEPSIEMBIX BEJIMYMH B PU3NUECKUX €AMHUIIAX U3MepeHus mo kogam ALIIT.

Hcxonnble naHHbIe: BAPHAHTHI B METOAMUYECKOM MTOCOOUHU

Kpurtepuu ouenxn: IIpu oreHke pe3ylbTaTOB BHINOJIHEHUS KOHTPOJIBHON pabOThI MO JUC-
muruinHe «CpeicTBa aBTOMATH3alMU U YIPABJICHUS» UCIOIB3YeTCsl peTuHroBas cuctema. Corac-
HO PEUTHUHIOBOW CHUCTEME OLIEHKA PE3yJIbTAaTOB BBHIMOJIHEHUS KOHTPOJIbHON paboThl GopMHpYET Te-
Ky pedtiar R ™ . MakcnmansHOe 3HaueHrne KOJIMYecTBO 0ayutoB paBHO 26, a MuHMMansHoe — 15.
Kpurepuu onieHKH npeacTaBiIeHbl B Ta0.

Kputepun onenkn KosanuyecrBo 6a/s10B
KoppeKTHOCTb BBINOIHEHUS 3a/1aHHUH 5-8
[TpaBUIBHOCTP MOJTYYEHHBIX PE3YIIbTATOB 5-8
Odopmiienne oTyera 4-7
CBOEBPEMEHHOCTH CJIa4l KOHTPOJIBHON paOOTHI 1-3
NTOT'O 15-26




MuHHCTEpCTBO HAyKU U BhICIIEro oOpazoBanus Poccuiickoit denepanun
HwxHekaMCKHii XUMHUKO-TEXHOJIOTHYECKUH HHCTUTYT ((huinan)
beaepanrbHOTr0 TOCYIAPCTBEHHOTO OFOPKETHOTO 00pa30BaTEIHbHOTO YUPEIKICHUS
BbICILIEr0 00pa3oBaHUs
«KazaHCkuil HAalMOHAJIBHBIN UCCIIEIOBATEIILCKUI TEXHOJIOTMYECKUI YHUBEPCUTETY

Daxynomem UngopmayuonHuix mexnonout
Kagheopa Ungdhopmayuonnvix cucmem u mexnonoauti

Hanpasnenue noaroroku: 15.03.04 ABTomMaTH3aIys TEXHOJOTMYECKHUX MPOIIECCOB M TPOU3BOJICTB
[Tpoduns: ABTOMaTH3AIMS TEXHOIOTUIESCKUX MPOIIECCOB U MPOU3BOJICTB (IO OTPACIISM)

KoMILIeKT TeCTOBBIX 3aJaHUH
110 JUCHUIIIIMHEC «CpencTBa aBTOMATH3AIIMH M YIIPABICHUS

Bapuant Nel

Yacrs |. 33)13HI/IH C BblﬁODOM HECKOJbKHX BEPHLIX OTBCTOB
3 I’lpeaflOcheHHblx 8ApUAHmMO6 omeemoe 6bl6€pum€ HECKOJIbKO 6EPHbLX.

1.1 B aBTOMAaTH3MPOBAHHOI CHCTeMe YNPABJIEHHUs YeJIOBEK BbINOJIHSET CJeTYIOIne
OCHOBHbIE QYHKIHH:

1.  aHanM3 TEKyIIEro COCTOSHUS MPOU3BOJACTBEHHOTO MPOIIECCa;

2.  mepenadya, mpeoOpa3oBaHue U 00paboTKa HHPOPMAITIH;

3. peryiupoBKa mapaMeTpOB IPOU3BOIACTBEHHOTO MPOIIECCa;

4.  00paboTKa HEIITATHBIX, ABAPUIHBIX CHTYallUH;

5. BbIpalOTKA W pean3anus yNpaBIISIONIMX BO3JACUCTBUIA HA TEXHOJOTHYCCKHI OOBEKT
yIIPABJICHUSL.

1.2 ¥Yposens BBoaa-BbiBoaa (1/0), BKimouyaer B cedsi:
JATYUKH;
MPOMBIIIJICHHBIE KOHTPOJUICPHI;
HePCOHATILHBIC KOMITBIOTEPHI;
UCTIOTHUTEIIbHBIC MEXaHU3MBI;
CEepBEPBHI.
.3 ObecnevyeHne CHCTEM AaBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUSI COCTOUT H3:
MaTeMaTH4eCcKOro;
JIMHTBUCTHYECKOTO;
TEXHHYECKOTO;
OpraHU3aIMOHHOTO;

5.  uH(}OpPMaLMOHHOTrO.

1.4 VYxkaxute OTJIHYNTE]bHbIE OCOOEHHOCTH NMPHMEHEHUsI KOHTPOJUIEPOB Ha 0Ga3ze
nepconajbHoro komnnworepa (PC based control) B npombinuienHocTH:

1. 1pW HECKOJBKHX BXOAAaX M BBIXOJAaX OOBEKTa HAJIO MPOU3BOIAWTH OOJBIION 00BEM
BBIYHCIICHHUH 33 JOCTATOYHO MAJIblii MHTEPBAI BPEMEHH U HET HEOOXOJMMOCTH B MCIIOJIb30BAHHH
JKECTKOTO MaJIoro BPEMEHH IUKJIa KOHTPOJLIepa,

PoOoNMNPRPROAOMONE

2.  cucremHas (IPOMBIIIICHHAs) CETh, COSTUHSIONIAs "KOHTPOJIJIEPHI U pabovne CTaHIIUU
MEXy COOO0M;
3. peanmsyroTcst QYHKIIMH YIIPABJICHUS OTACIBHBIMH arperaraMu (MHOTOCBSI3HOTO pery-

JIMpOBAaHHs, OIITUMU3ALIUN U T.I[.), AUCTICTYCPCKOIo YHpABJICHUA YYACTKAMH NPOU3BOACTBA, YUCTaA
H IJIAHUPOBAHUSA IPOU3BOJICTBA B LICJIOM,

4, cpeacTBa aBTOMATHU3allUA pa60Ta10T B Oprxcanmeﬁ cpeac, HE CIMIIKOM OTJIM4Yaro-
Ieics oT YCJ'IOBI/Iﬁ paGOTBI OOBIYHBIX NEPCOHAIBHBIX KOMIIBKOTCPOB,



5.  peannsyeMble KOHTPOJIEPOM (YHKIUU LienecooOpa3Hee B CHIIy MX HECTaHIApTHOCTH
MIPOrpaMMHUPOBATH HE Ha OHOM U3 CHEIMAIBHBIX TEXHOJIOIMYECKUX S3BIKOB, @ HA OOBIYHOM SI3bIKE
porpaMMHUpPOBaHUs BBICOKOTO ypoBHs Tuna C++, Pascal.

1.5 B pacnpeaejieHHbIX MajioMacITa0OHBIX cucTemax ympasienussi (DCS, Smoller
Scale) BeinosiHsIIOTCA caenyonme GyHKIMNI:

1.  KOHTpOJb U yIpaBJICHHUE;

2. OINTHUMU3ALINA;

3.  aucrneTryepusalus;

4.  NJIAHUPOBAHUE;

5. crienuagbHble QYHKIIUH.

1.6 VYkakuTe OCHOBHBbIe HANPABJEHUSI PA3BUTHUS MPOrPAMMHBIX H TEXHHYECKHX
CpeACTB:

1.  MexnyHapoaHas THMH3AIMS U CTaHAAPTH3AIUS OTACIHHBIX MPOTPAMMHBIX U TEXHH-

YECKUX CPEACTB, IMOBBIMIAIONIAS UX KAaYECTBEHHBIN YpPOBEHb M oOOJerdaromiasi B3auMOJCHCTBHE
CpeZICTB pa3HbIX (hupwm;

2.  qucrneryepusalus v IJIaHUPOBAHUE;

3. OTKPBITOCTh MPOTPAMMHBIX M TEXHHYECKHX CPEICTB Pa3HBIX (UPM APYr K APYTY,
YHUPUIUPYIOIIAs UX UHTEPEHCHI;

4.  MOIYJIBHOCTH MOCTPOCHUS OTACIBHBIX CPEICTB, MO3BOJIAIONIAS POU3BOIUTH COOPKY
KOHKPETHBIX CPEJICTB C MHAWBUyaJbHBIMU CBOMCTBAMH M3 Ha0Opa THUIOBBIX (3a4acTyIO CTaHIap-
TU3UPOBAHHBIX ) MOJYJIEH;

5.  uHTerpamusi OTAEIbHBIX MPUOOPOB, CPEICTB U KOMILIEKCOB aBTOMATH3AIUU OT/IEIb-
HBIX ITPOU3BOICTBEHHBIX OOBEKTOB B €IMHYIO CUCTEMY YIPABJICHUS TPOU3BOJICTBOM.

1.7 CBoiicTBO OTKPBITOCTH COCTOUT B TOM, YTO NMAKeT MPUKJIATHBIX IPOrPaMM:

1.  mopnepxuBaeT COOCTBEHHBIE CPEACTBA Uil MPOTPAMMHUPOBAHUS KOHTpOJIIepa, Cpel-
CTBa BH3YyaJlM3allUM CTAHLUN OIEepaTopa U MPOTOKOJIBI B3aUMOJICHCTBUSI CUCTEMBbI YIPABICHHS C
KOHTPOJUIEPOM;

2.  TOAJEPKHBAET COBOKYIHOCTb MHTEP(EICOB U IpaiiBepOB, MO3BOJISIIOIIMX HCIOIb30-
BaTh MAKeT JUIS IUPOKOTO KJIACCAa MUKPOIIPOLIECCOPHBIX KOHTPOJIJIEPOB, CUCTEM U CETEH mepenadn
JAHHBIX;

3. COAEPKHUT CIENUAIBHO pa3zpaboTaHHOE MPOrpaMMHOE oOecTiedyeHne, KOTOpoe He MO-
XKeT OBITh MPUMEHEHO B MUKPOIIPOIIECCOPHBIX CUCTEMAaX APYTux (pupm;

4.  COHepXHT cpelcTBa pa3pabOTKU HOBBIX MHTEP(EHCOB M IpailBEpOB ISl MHUKPOIPO-
LIECCOPHBIX MPUOOPOB U CeTel;

5. To3BOJISIET pacHMpATH GYHKINOHATHHBIE BO3SMOKHOCTH CUCTEM B COOTBETCTBHH C 3a-
JAaHUSMU Ha KOHKPETHBIE MPOEKTHI - MyTeM MOJAKIIOYEHHS IPOTpaMM MOJIb30BATEIsL.

1.8 VYkakurte, npenmyuecTBa ucnojb3oBanua SCADA-nporpaMm no cpaBHEeHHIO €
HenocpeAcTBEHHbIM MPOrpaMMHPOBAHNEM ONEePATOPCKUX CTAHIMIA:

1 3HAYUTEIHHO COKPAIIAIOTCS 3aTPaThl TPyJa U BPEMEHHU Ha Pa3padOTKy OMEepaTOPCKUX
CTaHIIMMH;

2 NPAaKTUYECKH HCKIFOYAETCS] HEOOXOIUMOCTh B TPHUBJICYCHUH BBICOKOKBAIA(DUITUPO-
BaHHBIX MMPOIPAMMHCTOB JUIsl pa3pabOTKHU OMEpPaTOPCKUX CTAHIMM, /Ui 3TOTO JIOCTaTOYHO KBAJIH-
(GUKayK CrieUaiucTa Mo aBTOMAaTH3aluy MPOM3BOJICTBA M MPOTPAMMUCTa CpelHe KBannpuka-
1uu;

3 MOJJIEP>KUBAETCS HA BBICOKOM YPOBHE Ka4eCTBO CO3JJaHHBIX NPOTPaMM;
4 CYIIECTBEHHO MOBBIIIAETCS yI00CTBO pabOTHI onepaTropa MpoU3BOJICTBA;
5 HET HU KaKuX nmpeumyniecTB B ucronb3oBanun SCADA-tiporpamm.

1.9 TIlepeuunciute OCHOBHbIE (PDYHKIIMH ABTOMATH3HPOBAHHON CHCTeMbl YIIPABJIEHUA
TexHoJoruyeckumu npoueccamu (ACYTII):

1.  opraHuM3anuoHHas;

2. METOINYECKAS;

3. ympaBisIoIas;



UH(POPMAaLIMOHHAS;

BCIIOMOTaTeJIbHas.

B cocTaB BBLIXOAHBIX JaAHHBIX CHTHAJIHM3AIUI ¥ COO0IEHUH BXOINT:
peayNnpeanTeIIbHAS CUTHAIA3AIHS;

npeaaBapuitHasi CUTHAJIU3AIUS;

MpeanojaracMbie 3HAaYCHHS TEXHOJIOTHYECKOTO IapamMeTpa;

COOOIIEHUsT ONIEPATOPyY MPOIleCcca;

. CHCTEMHBIE COOOIICHHS.

Yacrte |l. 3aganns ¢ BLIOOPOM 0JHOI'0 BEPHOI'0 OTBETA

U3 npeonosicenHvIx 8apuanmos omeemos avloepume moibko 0OUH BePHbILL OMBEM.

[EEN
o

agrwdpEEO A

2.1 HHTerpupoBaHHbIEe CHCTeMbI MpoekTHPOBaHus u ynpaJjenusi (UCIInY) — 3T0:

1. nporpaMMHO-amnmapaTHBIM KOMIUIEKC, IPeIHA3HAYCHHBIA JJIsl TIPOESKTUPOBAHUS aBTO-
MaTU3UPOBAHHONW CUCTEMBI YIIPABJIEHUS TEXHOJIOTMYECKHMM IPOLECCOM U peau3yIolUid B pa3pa-
0OTaHHOW aBTOMATH3UPOBAHHOW CHUCTEME YIPABJICHUS TEXHOJIOTHYECKHM IpoleccoM (pyHKIHUU
YIIPaBJICHUS BEPXHETO YPOBHS;

2.  4YeIIOBEKO-MAaIllMHHAS CHCTEMa YIPaBJICHHS, 00eCIIeUNBAIOIIasi aBTOMATH3UPOBAHHBIH
coop u o0paboTKy nHpopMaMK, HEOOXOIUMON A ONTUMHU3ALMU YIIPABICHHS TEXHOJIOTHYECKH-
MU 00BEKTaMH YIPABICHUSI B COOTBETCTBHUH C MPUHATHIM KPUTEPUEM;

3.  OpraHu3alMOHHO-TEXHUYECKHI KOMIUIEKC, 00ECIeUHBAIOIINI OpraHU3aluIo YyIIpaB-
JICHUSI TTPOMBIIIUICHHBIM TIPEANPUATAEM Ha 0a3e MCIOIb30BaHMUS SKOHOMUKO-MATEMAaTHYECKUX Me-
To10B 1 DBM, BKIIOUaroOnuii B OrpaHUYEHHON CTETIEHH BBHIPAOOTKY U MPHUHITHE YCTAHOBJICHHBIX
YEJI0BEKOM PEILECHUN;

4.  KOMIUIEKC MaTeMaTHYECKUX M TEXHUYECKUX CPEICTB, MPEIHA3HAUYCHHBIX U aBTOMa-
TH3AIUHU TIPOLIECCOB IMTPOCKTUPOBAHUS C yUACTUEM YEIIOBEKA.

2.2 YpoBeHb HeNOCPEACTBEHHOI0 YIIPaBJIeHHs peaju3yercs Ha 0a3e:

1. JTaTYNKOB;

2.  TPOMBIILIEHHBIX KOHTPOJUIEPOB;

3. cepBepoB;

4, SCADA-cucrem;

5.  TEepPCOHAIBHBIX KOMIBIOTEPOB.

2.3 CoBOKYNHOCTH B3aHUMO/EHCTBYIOIIMX U 00beIMHEHHBIX B O/THO 1eJI0€ YCTPOiicTB
MOJIy4YeHHusi, BBO/JA, MOAT0OTOBKHU, 00padOTKH, XpaHeHHsl, PerHCTPallii, BbIBO/IAa, 0TOOpaKe-
HHSl, MCTIOJIb30BAHUS, M NepeAaYd NH(POPMALMHU, a TAKKe CPEeICTB peau3alui ynpaBJsio-
IIMX BO3AeiCTBUI HA3BIBAETCS:

1. MaTeMaTUYSCKUM OOCCIICUCHHEM;
2.  TEXHHYECKHUM OOECIIEUeHHEM;

3.  OpraHu3alMOHHBIM O0ECTICUeHUEM;
4, METOIMYECKUM 00€CIIEYCHUEM

5. MHQOPMALMOHHBIM O0ECIIEYEHHUEM.

2.4 K xakoMy Kjaccy MHKPONPOLECCOPHBIX KOMILIEKCOB OTHOCHTCSI KOHTPOJLIEP,
ecJu ofIIee YHCJI0 BXOJOB/BBIXOI0B TAKOT0 KOHTPOJIJIEPa OObIYHO He MPEBOCXOAUT TeCsHT-
KOB, a BbINOJTHSIeMbIMH (DYHKIHSIMH SIBJISIIOTCS JIH0O 1I0CTATOYHO CJI0KHAsI 06padoTKa H3Me-
PUTEIbHOI MH(POPMAIMHE ¢ PACYETOM HECKOJbKHX YNPABJISIIOIIUX KOMaHJ, JH00 pacyeThl
N0 CHeNUaJH3MPOBAHHBLIM (OPMYJIaM, apryMeHTAMH KOTOPbBIX SIBJISIIOTCS H3MepsieMble Be-
JUYHHBI:

1.  ceressie koMIuiekchl kKoHTposutepos (PLC, Network);

2 nokanbHble KoHTpOsuieps! (PLC);

3 KOHTpPOJUIEPHI Ha Oa3e nepcoHabHbIX KomibioTepoB (PC based control);

4.  momHOMacuITabHBIE pactpeneneHnbie cucteMsl ynpasienus (DCS, Full Scale);

5 pacripeesieHHbIe MajoMacinTadbubie cucteMsl yripasienus (DCS, Smoller scale).



2.5 K kakoMmy KJjaccy MHKPONPOLECCOPHBIX KOMILIEKCOB OTHOCUTCS CHCTEMa, eCJIH
OTJIMYHUTEIbHASA 0COOCHHOCTh KOTOPOH 3aKJII0YAeTCSA: B HECKOJIbKO 00JIbIIEM Pa3HO00pa3zum
MoauduKannii KOHTPOJJIEPOB, Pa3BUTOH MHOIOYPOBHEBOIl ceTeBOil CTPYKTYypoii, B '00,1b-
1€l MOIIHOCTH LEHTPAJIbHBIX MPOLECCOPOB KOHTPOJIJIEPOB, B IIMPOKOM HCIO0JIb30BAHUHU OT-
JAeJbHBIX KOHCTPYKTHBOB Y/AAJeHHBIX 0JI0KOB BBOJa/BbIBO/1a, B 00jiee Pa3BUTOH U IMOKOM
CBSI3M C MOJIEBBIMH MPHOOPAMH U ¢ KOPINOPATHBHOI CeTHIO MPeNPUSITHS:

1.  ceresbie koMmuiekchl kKoHTpoiuiepoB (PLC, Network);

2.  nokanbhbie KoHTpOJLIEpH (PLC);

3. KOHTpoJuiepsl Ha 0a3e nepcoHanbHbIX KommbloTepos (PC based control);

4.  nmonHoMacmTabHbIe pacupezeacHubie cucteMsl ypasienus (DCS, Full Scale);

5. pacnpenenenHbie ManioMaciuTabHbie cuctembl yrpasienus (DCS, Smoller scale).

2.6 Yro siBJsieTCH OCHOBOW KOMIBIOTEPHOI0 pelleHUs 3a1a4 yNPaBJIeHHs] HA BepX-
HEM YpPOBHE yNpaBJIeHUs MPOU3BOJACTBOM:

1.  wuHbpOpMaIIMOHHAS CETh;
2.  TIPOMBIIUICHHAs (CUCTEMHAas1) CETh;
3.  1ozieBas CETh;

4.  KOHTpOJUIED;

5. J1aT4YMKH U MCIIOJHUTEIbHbIE MEXaHU3MBI.

2.7 Tloa craHAApTHBIM MEXaHU3MOM J0CTYINA NPUJIOKEHUH K JaHHBIM TeXHOJI0ru4e-
CKOr'0 mpouecca, NoJy4aeMbIM OT TeXHOJOIMYeCKHUX KOHTPOJIJIEPOB, OCHOBAHHOI0 HA TEXHO-
Jorum B3aumoseiicrBusi Mexkay npuiioxkenusimu COM/DCOM B paMkax apXHTEKTYPbI «KJIH-
eHT-cepBep», IOHUMAETCsI:

1.  wunrepdeiic OLE;

2. nporokoa DDE;

3. apxwurekrypa ActiveX;

4.  texnonorus COM / DCOM;

5. wunTtepdeiic OPC.

2.8 Takmue cBoiictBa SCADA- nporpamm, Kak: HajJnuue pycu¢uuupoBaHHOli Bep-
CHH; MeCTO, CPOKH H YCJIOBUSI 00y4eHHsi moJib3oBarteieii padore co SCADA-nporpammoii,
OTHOCHITCH K:

1.  crpykrypHbIM ocobenHOCTSIM SCADA-TIpOTrpamm;

2.  crouMocTHbIM xapakrepuctukam SCADA- nporpamwm;
3. JaHHBIM O pacnpocTpaHeHuu u conpoBoxaeHnn SCADA-mporpaMmsr;
4.  ¢yHkunoHambHBIM Xapaktepuctukam SCADA- mporpamm;

5. xapakrepuctukaMm oTkpsitoctd SCADA- porpamm.
2.9 Jluna, HemocpeICTBEHHO YYaCTBYWIIMe B NPHHSATHH PpelleHMii Mo mpoueccy
ynpaBJieHHs ¥ B BbINOJIHEHUH PYHKIHUI CHCTeMBbI, OTHOCATCH K:

1.  onepaTMBHOMY NEpCOHANY;
2.  pEMOHTHOMY IIEPCOHAIY;
3. SKCIUTyTallMOHHOMY MEPCOHATY.

2.10 Kakmue oxkHA mpeIHA3HAYEHBI JJIsi KOHTPOJIS 32 padoToii BCero mpou3BojACTBA B
1eJIOM M JIJISl MOJIyYeHHs I0CTyna K 0oJiee MOAPOOHBIM OKHAM:

1.  okna obGmiero o063opa;

2 OKHA HAaCTPOUKH;

3 rpaduveckre OKHa (MHEMOCXEMBI);

4. OKHa COOOIIEHUN 1 CUTHAIN3aIIHI;

5 OKHA PETHCTPALAHU MT0JIb30BaTEIEH.

Yacrs |1, 3aganusa Ha cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpHPOBAHHON CHCTEMbI NPOEKTHPOBAHNS M YNIPABJIEHUS B CHCTeMe
aBTOMATHU3HPOBAHHOIO NPEANPUATHA — ...



3.2 Yposenb BBoaa-BbiBojaa (1/0), BKiI0oUYaer B cedsi — ...
3.3 O0o0ueHHasi CTPYKTYpa odecneyeHusl CUCTEMbl ABTOMATH3HPOBAHHOIO MPOEK-

THPOBAaHMS BKJIIOYaeT B cels ...

3.4 Tlox ki1accoM MHMKPONPOLECCOPHBIX KOMILIEKCOB — CeTeBOH KOMILIEKC KOH-

TpoJuiepoB (PLC, Network) monumaercsi cieayiomee. ..

3.5 IToa kmaccom MUKPONPOUECCOPHBIX KOMILJIEKCOB — MOJTHOMACIITAOHDbIE pacipe-

nenenHble cucrembl ynpasienus (DCS, Full Scale) nonnmaercs cieaymwomiee...

3.6 YkaknuTe OCHOBHBIE HallpaBJICHUA Pa3BUTHUHA INPOrpaMMHBIX U TEXHHYECCKHX

CPEJCTB ...

3.7 3aKprTI>Ie CUCTEMBI pacCnpeacjeHHbIX CUCTEM YIIPABJICHUS XapPaKTCPU3YIOTCH

TeM, 4TO ...

3.8 Kakmue ocHOBHbIe (pyHKIHM ONEPATOPCKUX CTAHIUN peajbHOro BpeMeHU odec-

neunBarwT SCADA-nporpamMmsl: ...

3.9 MeToauueckoe u OpraHu3alluOHHOC o0ecrmeyeHue aBTOMaTHl}HpOBaHHOﬁ CUCTC-

MbI YIIPABJICHUA TEXHOJOTHYCCKHM IIPOLHECCOM BKIIIOYAET B ceon ...

3.10 IlepeunciuTe CTPYKTYpPHbIe €IMHHMIBI HH(pOPMALUH, ONpeAesIoNe B3auMO-

JAefcTBHE TEXHOJI0ra—omnepaTropa ¢ CUHCTEMOM: ...

Yacrtp |V. 3ananus Ha vIOPSAT0YNBAHHUE OTBETOB

Hatioume coomeemcmeue Meofcdy Cm0.7l6l4a.7|/ll/l. Omeem 3anuwume no pesyilomamam usme-

HeHHOoU Hymepayuu emopoco Cm0]l61/;a Nno ONMHOULEHUIO K NePBEOM).

4.1 HaiiauTe cOOTBETCTBHE:

HUCIInY; 1. KOMIUIGKC MaTeMaTHYECKMX U TCXHHUYCCKHX
CPEICTB, NMpEAHA3HAYEHHBIX Ul aBTOMAaTU3alun
IIPOLIECCOB MTPOEKTUPOBAHUS C YUaCTUEM YEJIOBE-
Ka,

CAIIP; 2.  TporpaMMHO-ammapaTHbI KOMILJIEKC, TMpeaHa-
3HAQ4YEHHBIN Ul IPOEKTUPOBAHUS aBTOMAaTU3HPO-
BaHHOM CHCTEMBI YNPAaBICHUS TEXHOJIOIMYECKUM
MPOIIECCOM U PEATU3YIONIUN B pa3paboTaHHOM
aBTOMATU3MPOBAHHOW CHCTEME YIPAaBJICHUS TEX-
HOJIOTUYECKUM IPOLIECCOM (PYHKIIMH YIPaBJICHUS
BEPXHETO YPOBHS,

ACVYTIIL 3.  YeloBEeKO-MallMHHAs ~ CHCTEMa  yIpaBJICHUS,
o0ecreynBaromasi aBTOMaTU3UPOBAHHBIA cOOp U
00paboTky mH(bOpMAIUU, HEOOXOAUMOM IS OTI-
TUMHU3ALUN  YIOPAaBJIECHHUS  TEXHOJIOTMYECKHUMH
00BEKTaMU YIpaBJIEHUS B COOTBETCTBUU C IpPH-
HSATBIM KPUTEPHUEM;

4.  OpraHM3alMOHHO-TEXHUYECKUH KOMILIEKC, oOec-
NEYMBAIOIIMM OpPraHU3aluI0 YIpPABIECHUSA IpO-
MBIIIJICHHBIM MPEANpUiTHeM Ha 0a3e HCMOJb30-
BaHHA DKOHOMHUKO-MAaTEMATUYECKUX METOJIOB H
OBM, BKIIOYAOMMI B OTPaHUYEHHOW CTEIECHH
BBIPAOOTKY U NMPUHATHE YCTAHOBJIECHHBIX YeJIOBE-
KOM pELICHUH.

4.2 Haiigute cOOTBETCTBHE MEXKAY Ha3BaHHEM YPOBHsSI pacnpeneeHHOl aBTOMATH-

3l/lp0BaHHOﬁ CUCTEMBI YIIPABJICHHUSA H €0 TEXHUYCCKUMU CPEACTBAMHU HA TAaHHOM YPOBHE:

VYposens HenocpencrsenHoro ympasie- 1. IBM PC, SCADA-cucremsr;



HUS;

VYpoBenb cOopa JaHHBIX M JgucIieTdep- 2.

CKOTI'O YIIpaBJICHHUS;

VYpoBeHb yrpaBieHUs IPOU3BOACTBOM. 3.

JATYUKH, HCIOJHUTEIBHBIE MEXa-
HU3MBI;

ITPOMBIIIJICHHBIC KOHTPOJLJICPHI;

4.  Cepsepsl.

4.3 Haiigute cooTBeTCTBHE MEKAY Ha3BAHUEM KJjlaCCa MHUKPOIIPOLECCOPHBIX KOM-

IVICKCOB 1 HA3BAHUEM KOHTpOJLJIEpa:

JlokanbHbiit koHTposLiep (PLC); KoHTpojulep  cepun  1SX
. Nano;
CereBble KOMIUIGKCHI KOHTpoJuiepoB 2. KoHTpouep cepuu Centum CS
(PLC, Network); 3000;
[TonHoMacmiTabHBIE — pacmpefenieHHbie 3.  KOHTposuiep cepuu 1SX Premium;
cucremsl  ympasineaus (DCS,  Full
Scale);

4.  xoutpoiep cepun TSX Quantum.

4.4 Haiinute cOOTBETCTBHE MEXAY HA3BAHHEM KJIAcca MHKPONPOLECCOPHBIX KOM-

IJIEKCOB ¥ HA3BaHHEM KOHTPOJLIepa:
Kontpomrep na 6aze PC;

CeteBble  KOMILJIEKCHI
(PLC, Network);
Pacnpenenenneie

KOHTPOJLJICPOB

Majiomaciuradbuele 3.

1. koutposiep cepun Advantech;
2. xoutposuep cepun DeltaV;

KoHTpoJutep cepun TSX Micro;

cuctembl ympasienuss (DCS, Smoller

Scale);

45 Haliaure COOTBETCTBHE:

Texunuueckoe  obecrede-
HHE;

NudopmannonHoe obec-
euyeHue;
OpranuzanuoHHoe  obec-
euyeHue;

4.  xoutpoiep cepun TSX Quantum.

1.  CcOBOKyMHOCTH IpOrpamMm, HEOOXOIUMBIX HJIS pe-
ammzanun ¢pyakuun ACYTII, 3aganHoro ¢yHK-
LIUOHUPOBAHMS KOMILJIEKCA TEXHUUYECKUX CPENICTB
(KTC) n npeanonaraemMoro pa3BuTHs CUCTEMBI;

2. uH(popMalMs, XapakTepU3ylollas  COCTOSHUE
TE€XHOJOTMYECKOro IMpoliecca, CHUCTeMa KJacCH-
(buKay U KOJUPOBAHUS TEXHOJOTMYECKOW HH-
¢opMaluu, MacCHMBOB JAHHBIX M JIOKYMEHTOB,
HEOOXOIMMBIX JJISi BBIMIOJHEHUS BceX (QYHKLIUN
ACVYTIIL

3. COBOKYITHOCTh B3aMMOJAEUCTBYIOUIMX M 00Benu-
HEHHBIX B OJIHO 1IE€JIO€ YCTPOMCTB IOJY4YEHHS,
BBOJ1a, TOJITOTOBKH, 00pabOTKH, XpaHEHUs, PErt-
CTpallid, BbIBOJA, OTOOpa)XEHMsI, MCIIOJIb30Ba-
HUS, U Tepelaud MHPOpMaIUK, a TaKKe CPe/ICTB
peanu3anuy yrpaBJsSIFOIIAX BO3AEHCTBUIM;

4.  COBOKYITHOCTb NMpaBWJI U MpPENNUCAHUN, YCTaHaB-
nuBatoux cTpykrypy ACYTIL, ¢pynkuu u B3a-
UMOJICHCTBHE  TEepCOHaNa,  OOCIIYKHUBAIOIIETO
ACVYTIL

4.6 HaiiguTe COOTBETCTBHE MeKIYy HA3BAaHHWEM THIA MArMCTPaJd M ee XapaKTepH-

CTUKaAMMU.
Fast Ethernet;

FDDI,

1. muMHHAS TOMOJOTHS, CIy4alHBIM METOJA IOCTYIA,
CKOPOCTh nepenadn nanubix - 100 Mo6o;
2. IIWHHAS TOMOJIOTHUs, CIYYalHBIA METOJl JOCTYIa,



ATM,;

4.7 Halaure COOTBETCTBHE:
OPC;

DDE;
OLE;
4.8 Haiaure cOOTBETCTBHE:

XapakTepUCTUKA  OTKPbI-
toctu SCADA-niporpamm;

OyHKIIMOHANBHBIC —XapaK-
TEPUCTUKU SCADA-
pOTrpaMM;

CrpyKkTypHBIE  0COOEHHO-
ctu SCADA-niporpamm;

4.9 Haiiagure cOOTBETCTBHE:
OnepaTuBHEIN IEPCOHAT;

OO6cnyxuBaromuil - mepco-
Hal;

JUTMHA OT HECKOJBKUX KM JIO JIeCATKA KM B 3aBH-
CUMOCTH OT (U3UYECKON cpeibl IMepenadyd HH-
¢dopmanmu, CKOpoCTh mepenaud JaHHbIX 10
Mobon;

TOMNOJIOTHSL - JIBOMHOE KOJIBIIO, METOJ JOCTyma
nepesayd JaHHBIX - BPEMEHHOW Mapkep, CKO-
pocTh nepenayn JaHHbx - 100 M6og;

HIMHHAsE TOMOJIOTHS, METOJ JAOCTyIa Mepeaadyu
JAHHBIX - "TOYKa K TOYKe", CKOpPOCTh Iepeaadu
maHHBIX -155 MoOog.

CTaHJApTHBIA HHTEp(]EC B3aMMOICHUCTBHS IPO-
rpaMM B IIPOMBIIIIEHHBIX CUCTEMaxX aBTOMAaTH3a-
uH;

CTaHJApTHBIN HHTEp(]ENc OOIIEHHS TPOrpamm;

CTaHJAPTHBIN MEXIIPOTPAMMHBIN IPOTOKOJT,
KOMITOHEHTHAs! 00bEKTHAs! TEXHOJIOTHSL.

HOJIICP)KUBAEMbIe MHTEP(HEHCHI MEKIIPOTPaMM-
HOTO B3aMMOJCHUCTBHS, B TOM 4HCIE: OOMEHa
naHHbIMU ¢ npunoxkenusmu - DDE; ¢ 6azamu
nanubix - SQL/ODBC; 00beKkTHBIE CpeacTBa B3a-
umoneiicteuss OLE, ActiveX; mompiepxka yHH-
BEPCALHOTO  MPOMBILIUIEHHOTO  uHTepderica
OPC;

CTPYKTYpHOE CTpPOCHHE IMaKeTa: MOMAYJIbHOCTH;
peayim3anusi CTPYKTYPhI KIHCHT-CEPBEp; HATNINE
BapuantoB SCADA - mporpammsl, pasjidyaro-
X cst UHGHOPMAIMOHHON MOIITHOCTHIO;

CpeICcTBa OTOOpaKEHUS: MHOTOOOpa3ue JMHAMHU-
YECKUX WM3MEHEHHH JIFOOBIX 3JIEMEHTOB MHEMO-
CXeM, UCTOJIb30BAaHUE JJIEMEHTOB MYJIbTHUILIHKA-
1M1, MHOTOOKOHHBIN dKpaH; HaJIu4Yre OuOIMOTeK
«mactep-o0bekToB» (Wizard; xapakTepucTHUKH
TPEHJIOB pPEaTbHOr0 BpEeMEHH (ONEpaTUBHBIX) U
ApPXUBHBIX (MCTOPUYECKHX); MOAJIEPKKA CHEIH-
QIBHBIX KJIABHII oriepaTopa (Topsyue KIIaBHIIIH,
CEHCOPHBIE 30HBI, BO3MOXXHOCTH (YHKIIHOHAb-
HBIX KJIaBUATYD);

MUHUMAJIbHBIE U PEKOMEHIyeMble TpeOOBaHUS K
TEXHHYECKUM XapaKTePUCTHKaM KOMITbIOTEpa
JUISL peau3aliii ONepaTopCKUX; IMKIBI BBOJA-
BBIBOJIA JIAHHBIX; IIUKIIBI OOHOBJICHUS JTAHHBIX HA
9KpaHaxX CTaHIIUH.

JMIa, 00ecreynBaroNe MOHTaX 000pYIOBaHUS
COTJIACHO Pa3pabOTaHHOMY 3apaHee MPOEKTY;

JMIa, HEMOCPEJCTBEHHO HE Y4YacTBYIOUIMHA B
(YHKIIMOHUPOBAHUHU CHCTEMBI, OJTHAKO CITOCO0-
HBI BBIITOJHUTH PEMOHT OTKA3aBIIUX TEXHHUYE-



CKUX CPE/CTB;
PeMOHTHBII nepcoHa; 3.  nMIa, HEMOCPEACTBEHHO YYacTBYIOLIUE B MPUHSA-
TUU PELIEHUI MO MPOLECCY YIPaBIEHUS U B BbI-
MOJTHEHUH (PYHKIMNA CUCTEMBI;
4.  nuna, oOecrieyMBarollie HOPMAJbHBIC YCIIOBHS
(YHKIIMOHUPOBAHUS CUCTEMBI B COOTBETCTBUH C

WHCTPYKLHUSMHU.
4,10 Haiigute cCOOTBETCTBHE:
TAL; 1. uHAMKALMA COCTOSHHMS Hacoca;
PAHH,; 2.  peryaupoBaHHE PacXoja;
FC,; 3. mpenymnpenuTenbHas ~ CHUTHAJIM3AIUS  HIDKHETO
YPOBHSI 10 TEMIIEPATYpE;
NS 4.  mpenaBapHiiHas CUTHAJIM3aLUs BEPXHErO YPOBHS

10 JTABJICHHUIO.
5 HUHIWKAIUA COCTOSHUS 3aABUXKHN

Yacrte V. 3aganus Ha 100aBJeHHE CJI0BA B FOTOBLI OTBET

Ykaostcume na nucme omeemos, kakoe c060 NPONyweHo.

5.1 - KOMILJIEKC TeXHHYECKHX, MPOrPaAaMMHBIX U
JAPYIUX CPeICTB, NMpeAHA3HAYEHHbIN /51 aBTOMATH3ALMHU PA3IUYHBbIX MPoIeccoB U padoTa-
IOIIMIA MO/] ypaBJieHHEM 4eJIoBeKa.

5.2 TIlpumMeHeHHe TIOTOBBIX Pa3padoTOK W TOTOBBIX NMPOrPAMMHBIX M TE€XHHYECKHX
NMPOIYKTOB CTOPOHHUX (PMPM, KaK 4YacTell CBOMX pa3padaTbiBaeMbIX CPeICTB H CHCTEM
Ha3bIBaeTCsl

5.3 YecrpoiicTBo i npeodpa3oBaHus, MOCTyNaKIEero HHGpOPpMaHOHHOT0 CHTHAJIA
B TO WJIU WHOe (pU3NYeCKoe BO3/IeliCTBHE HA3bIBAETCS

5.4 CoBOKYNHOCTH B3aUMO/EHCTBYIOIIUX U 00beJHHEHHBIX B O/THO 11€J10€ YCTPOICTB
MOJIy4YeHHusi, BBO/Ja, MOATOTOBKHU, 00pPadOTKH, XpaHeHHsl, PerHCTPaliii, BbIBO/Aa, 0TOOpaxKe-
HUS, UCIIOJIb30BAHMS, U Iepeaayu HH(POPMALMH, A TaK/Ke CPEeICTB peajiM3aluu yIpaBJ/siio-
IMX BO3AeCTBUH Ha3bIBaeTCA .

5.5 IlporpammHoe olecnedyeHue, ynpasJsioliee AuUcneryepusanuei 3aaad, pacnpe-
JeJIeHHeM pecypcoB, 00padoTKoil npepbIBaHUI, BBOJIOM-BbIBOJOM, HHTEP(eicOM M0JIb30Ba-
TeJs, (haitsioBoii cUCTEeMOM U Ap. Ha3bIBaeTCs .

5.6 - TEeKCTOBBINi TEeXHOJOrm4Ye-
CKMii SI3bIK MPOrpaMMHUPOBAHUS HU3KOI0 YPOBHS. BBITISIIUT KaK THNHMYHBIH A3BIK AcceM-
0a1epa.

5.7 IlporpamMMHbIe CHCTeMbl M NMAKeThl NPUKJIAIHBIX POrpamMMm, odecneyuBaKIue
padory KOMIIBLIOTEPHBbIX 0IepaToOpPCKUX CTAHLIMH, Ha3bIBAIOTCS

5.8 - IepeMeHHas B 0a3e JAHHBIX PeaJibHOIO
BpPeMeHH, CoJep kalasi 3Ha4eHne OJHOr0 M3 TEXHOJOIMYeCKHX NAapaMeTpPoB, CHUMAEMOIo ¢
AATYMKA MJIH HeCcyllasi JONMOJTHHUTEIBHYIO (¢/IyKe0Hy10) HH(opmanuio.




5.9 — 3TO COOTHOIIIEHHE, XapaKTepu3ylolee
Ka4ecTBO (YHKUMOHUPOBAHUS TEXHOJIOTMYeCKUX 00bexkTOB ynpasJjenusi (TOY) B nenom u
NPUHUMANIAS KOHKPeTHOe YHMC/I0BOe 3HaYeHHe B 3aBHCHMOCTH OT MCHOJIb3YyeMbIX yIpaB-
JISIIOIIMX BO3/IEMCTBU.

5.10 - CHTHAJM3alus, cpadaTbiBaOIas NpHU
JAOCTHKEHHH TpeesIbHO J0NMYCTHMOr0 3HaUeHHs MapaMeTpa TeXHOJO0IMYeCKoro npouecca.

Bapuant Ne2
Yacrs |. 3aganus ¢ BLIOOPOM HECKOJLKHX BEPHBIX 0TBETOB
U3 npednoosicennvix 6apuanmoes omeemos gbloepume HeCKOIbKO 8EPHbIX.

1.1 CoBpemennbie ACYTII BbINOJHSIIOT CJIeYIOIIHE OCHOBHbIE (DYHKIIUM:
1.  cOop uadopmammu OT 0ObEKTa YIIPaBICHUS;

2.  COKpaIllCHHE 3aMacoB He3aBEPIICHHOTO MPOU3BOJICTBA;
3. mepenadya, mpeoOpa3oBaHue U 00paboTKa HHPOPMAITIH;
5. NoOBbINICHHE YPOBHS MPOMU3BOICTBA IMyTeM 0oOJiee MOTHOTO M PAIOHATBHOTO HCIIOJb-

30BaHUA MMPOU3BOJACTBCHHBIX MOHIHOCTCI\/JI; TPYAOBBIX, MATCPUAJIBHBIX U ACHCKHBIX PECypCOB, CO-
Kpall€HUEC CPOKOB IMOATOHKH ITPOU3BOACTBA K BBIITYCKY HOBBIX H3,HeJ'IPIfI;

5.  BbIpa0OTKa W pean3alvs YIpaBJsIOIIUX BO3ICUCTBUI HA TEXHOJOTUYECKUM OOBEKT
YIPaBJICHUS.

1.2 Ha ypoBHe HeNMOCPEICTBEHHOT0 YIIPABJIEHUsI BINMOJIHSIETCS:

1.  3arpy3ka B IpOMBIIUICHHbIE KOHTPOJUIEPHI MporpamMM U AaHHbIX U3 OBM Tperbero

YPOBHS, YCTaBKH, 00€CIEUUBAIONINE KOOPAMHALIMIO M YIPABIEHUE arperaroM Mo KpUTEpUsSM OI-
TUMAJIbHOCTH YIIPABJICHUS TEXHOJIOTMYECKUM ITPOLIECCOM B LIETIOM;

2. cOop mepBUYHOM HH(GOPMAIINK U peaTU3aIisl HCIIOTHUTEIHHOTO BO3ICHCTBHUS;

3. aucneryepckoe HabJI0JeHHE 3a TEXHOIOTMYECKUM IIPOLIECCOM;

4.  BeBog Ha SCADA-ypoBeHb yIpaBieHHsI CITy>KEOHOH, TMarHOCTUYECKON U OIepaTrB-
HOH MHpOpMAIINH;

5.  aBTOMaTMYEeCKOE YIPaBJIEHHWE TEXHOJIOTMYECKUM IPOLECCOM.

1.3 ObecneyeHne aBTOMATH3MPOBAHHON CHCTEMbI YNPABJIEHUSI TEXHOJOIMYECKOIO
MPOoLECcCca COCTOUT U3:
MaTEMaTHYECKOTr0;
METOINYECKOTO;
TEXHUUYECKOTO;
OpraHU3aI[MOHHOTO;
UH(POPMALIMOHHOTO.
B jokanbHbIX KoHTpoJUIepax (PLC) BeinosnsiioTes ciaeaywomme GyHKIMu:
KOHTpOJIb;
ONTUMM3ALIHS;
JUCIIETUEPU3ALHS;
yIpaBJICHHUE;

. TUIU3auus

1.5 B mnosHoMacmTaGHBIX pacnpeneieHHbIX cucremax ynpasiaenusi (DCS, Full
Scale) BeinmosiHsIIOTCA caeqyonme GyHKIMM:

1.  KOHTpOJb U yNpaBJICHUE;

2 OIITHMHU3AIINS,

3.  jaucneryepu3anus M IDIaHWPOBaHUE,

4.  ayTCOPCHHT;

5 TUTU3ALNS U CTaHIapTU3AIIHS

orwdpRPEPERORONOE
SN



1.6 VYkaxure, kakue cetu no cranaapry |[EC 61158 npuzHaHbl cTaHAAPTHBIMHU NPO-
MBIILICHHBIMH YIIPABJIAIOIHMH CETAMM:

1. Interbus;

2. Bitbus;

3.  Foundation Fieldbus;
4. PROFIBUS;

5. Modbus.

1.7 Kakue anmapaTHble cpelCTBa MOIYT ObITh HMCHOJb30BaHbI JJIsl OPraHU3ALMU
B3aMMO/IeCTBHS ¢ KOHTPOJLJIEPAMM:

1. COM - noptel. KoHTpOIIEpsl MOAKIIOYAOTCS, HATPUMED, MO MpoTokoyiaM RS-232,
RS-422, RS-485;

2. LPT-moptel. KoHTposeps! noakrouaroTcs, HanpuMmep, o cranaapty |IEEE 1284;

3. Ceresble mnatel. KonTpoiepsl cHaOXeHbI, HapuMep, UHTEPPEHCHBIM BBIXOJIOM Ha
Ethernet;

4.  SATA — unrepdeiic. [Ipemnaraercss peanuzanuu, HampuMep, B MO CHEUPHUKAIUIM
ATA / ATAPI,

5.  BcraBuble mnatel. Ilpemaraercs peanusanuu, Hanpumep, B crangaprax ISA, PCI,
CompactPCI.

1.8 VYkakurte, KaKue Ipynnsl M0Jib30BaTellb — COTPYAHUKH OPraHU3aluii NpUMeHs-
10T B cBoeii aesareabHocTH SCADA-nporpamMmel:

1 HU KTO HE UCIIOJIb3YET;

2 IPOMBIIIICHHbIE NPEANPUATHH, pa3padaTbIBalOIIMNEe U PEKOHCTPYUPYIOLIME MHKPO-
MMpOoHCCCOPHBIC CUCTEMBI YITPABJIICHHA ITPONU3BOACTBCHHBIMU ITPOLECCAMMU,

3 IPOEKTHBIC U HAJIAJ04YHbIE (PMPMBI, CO3/1AI0LINE U MOJCPHU3UPYIOIINE CUCTEMbI KOH-

TPOJISl U YIPABIICHUS;

4 CUCTEeMHbIE  HMHTErpaTtopbl, pas3pabarbiBatomue 3PGEeKTUBHbIE  IPOrPaMMHO-
TEXHUUYECKHE KOMIUIEKChl YIPAaBICHUS, MCIONb3YIOINE TEXHUYECKUE U IPOrpaMMHBIE CPEICTBA
pa3HbIX U3TOTOBUTEIIECH;

5 (bupMBI-pa3pabOTUUKU MUKPOIIPOLIECCOPHBIX CPEJICTB aBTOMATU3AIMN YIIPABIICHHUS.

19 Kakue JiMua corjiacHoO IITATHOMY PACHUCAHUIO OTHOCATCS K ONePATUBHOMY Iep-
COHAJIy:

MHXEHEP-IPOrPaAMMHUCT;
anmnapaT4yuk;
ciecaps KUITHA;
TEXHOJIOTH;
HAYaJIbHUKHA CMEH.
.10 Onmucanue MaccCHBOB HCTOPHYECKHUX JIAHHBIX J0JIZKHO CO/IEPKATh:
HalMEHOBaHUE U 0003HaUEHHNE apXUBa;
HaUMEHOBAaHME HOcUTeNeH nHpopManny;
OLIEHKY 00beMa apXuBa;
nepeyeHb PEKBU3UTOB B MOPSIJIKE WX CIEAOBAaHUS B 3alMCAX apXHBa C yKa3aHUEM IO
KOKIOMY PEKBU3HTY, 0003HadueHHs andaBuTa, NJIMHBI B 3HAKaX M JAHANa3oHa U3MEHEHUs (Tpu
HEO0OXOIUMOCTH), JOTUYECKUX M CEMAaHTHUYECKUX CBSI3€H C IPYIrMMH PEKBU3UTAMU JAHHOH 3alKCH
U IPYTUMU 3aMUCSIMU apXUBa;
5.  IpearnosaraeMble 3HaYEHHs TEXHOJIOTUYECKOTO MapaMeTpa.

PONMPEPPRPO~ONE

Yacrs |1, 3agauusa ¢ BLIOOPOM 01HOT0 BEPHOI0 0TBETA
U3 npeonosicennbix 6apuanmos omeemos gvloepume moyibKo 0OUH 8ePHBLU OMEEM.

2.1 Cucrema aBToMaTH3UpPOBaHHOrO0 npoekTuposBanus (CAIIP) —3to:
1.  mporpaMMHoO-amnmapaTHbI KOMIUIEKC, TpeIHa3HaYeHHBIN JJI1 TPOEKTUPOBAHUS aBTO-
MaTU3HPOBAHHOM CHCTEMbI YIPABICHHUS TEXHOJIOTMYECKHM IPOLIECCOM M PeaTM3yIOUIMid B paspa-



0O0TaHHOI aBTOMATHU3MPOBAHHOW CHCTEME YIPaBICHHUS TEXHOJIOTMYECKHM MpolieccoM (yHKIHUU
YIIPaBJIEHUS BEPXHETO YPOBHS;

2. KOMIIJICKC MAaTCMATUYCCKUX U TCXHUYCCKUX CPCACTB, MPCAHAZHAYCHHBIX JIsI aBTOMaA-
TU3alUU IIPOUECCOB IMPOCKTUPOBAHUS C YHACTHUEM YCTIOBCKA,
3. YCJIOBCKO-MAallMHHAA CUCTCMa YIIPaBJICHUA, O6CCHC‘II/IBaIOIJ_Ia$I aBTOMaTI/I3I/IpOBaHHLII7I

cobop u 06paboTky mHbopmaIu, HeOOXOUMON IS ONTUMHU3AIUN YIIPABICHUS TEXHOJIOTHYECKH-
MU O0BEKTaMH YIIPABIICHUS B COOTBETCTBUU C MPUHATHIM KPUTEPUEM;

4,  OpraHU3aIlMOHHO-TEXHUYECKUN KOMIUIEKC, OOECIEeYMBAIOIINA OpraHU3aIfI0 yIpaB-
JICHUS TPOMBIIIIJICHHBIM MPEANPUATHEM Ha 0a3e UCIOJIb30BAHUS YIKOHOMUKO-MATEMATUYECKUX Me-
ToaoB 1 DOBM, BKiItOUaromuii B OrpaHMYCHHON CTENEHU BBHIPAOOTKY W MPHUHATHE YCTAHOBJICHHBIX
YEJIOBEKOM PELICHUN.

2.2 Ha yposne BBoaa-BbiBoaa (1/0) pemaiorcst 3axauu:

1.  cbOopa nepBu4HON MHGOPMAIIUH U PEATU3AINH UCTIOTHUTEIILHBIX BO3JICHCTBUM;
2.  OIEepaTUBHOU YMOPSAIOYCHHONW 00paOOTKH MEPBUYHON MHPOPMALIUU U3 1IEXA;
3. oToOpakeHus (WK BU3yalIM3alliK) JAaHHBIX B MPOU3BOJICTBEHHOM TIPOIIECCE U OTepa-

THUBHOTO KOMITJIEKCHOTO YIPABICHHS PA3IMYHBIMH arperatamMu;

4.  BeBoga Ha SCADA-ypoBeHb YNpaBJICHHUs CIIY)KEOHOH, TMAarHOCTUYECKOH M ormepa-
TUBHOH MH(pOPMAIHIH;

5. HemocpeaCcTBEHHOTO aBTOMATHYECKOTO YIPABICHUS TEXHOJIOTUYECKUMH MPOLIECCAMH.

2.3 CoBOKYNHOCTH MPOrpamMm, HeoOXoaAMMBbIX AJsi peanuzanuu ¢pynxuuu ACYTII,
3aJJaHHOT0 (P)YHKIIMOHMPOBaHUsS KoMILIekca TexHudeckux cpeacrts (KTC) u npeanosaraemo-
r0 Pa3BHTHS CHCTEMbI HA3bIBAETCH:

MIPOrpaMMHBIM 00€CIIE€YeHUEM;
TEXHHUYECKHM 00ECIICUCHHEM;
OpraHU3aIMOHHBIM 00ECTICYCHHUEM;
METOJIMYECKIM 00eCIICUeHHEM;
MH(OPMaLMOHHBIM 00ECIIEUEHUEM.

2.4 K xakoMy Kjaccy MHKPONPOLECCOPHBIX KOMILIEKCOB OTHOCHTCSI KOHTPOJLIEP,
€CJIH OH MOKeT UMEeTh JeCSITKH BXOJ0B/BBIX0/I0B OT JaTYMKOB H MCIOJHHUTEILHBIX MEXaHU3-
MOB: HX BBIYHCJIHUTEJIbHA MOIIHOCTH MOXET ObITh pa3HOil (MaJjible, cpefHHe W OoJiblIHe
KOHTPOJIJIEPHI): OH peajiu3yeT THIOBbIE (PYHKIMHM 00pPaGOTKH H3MePUTEIbHOH HH(pOpMaLHH,
JIOTHYECKOT0 YIpaBJeHHUsl, PeryJIMPOBAHMS:

1.  ceresbie koMiuiekchl kKoHTposuiepos (PLC, Network);

2. nokanbHbie KOHTpOJLIeps! (PLC);

3. KOHTpouIepsl Ha 0a3e nmepcoHanbHbIX KommbloTepos (PC based control);

4.  monHomaciitabHbIe pactpeaeneHHble cuctemsl yrpasinenus (DCS, Full Scale);

5. pacnpenenenHbie ManomacintabHble cuctemsbl ynpasienus (DCS, Smoller scale).

2.5 K kakomy KJiacCy MUKPOIPOIECCOPHBIX KOMIIJIEKCOB OTHOCHTCS CHCTEMA, eCJIH
OHA BBINOJIHSIET PYHKIIMU KOHTPOJISI, yIPABJIEHHUsI, ONTUMH3AIMH, THCTIETYEPU3ALUH U TLIA-
HUPOBAHUS:

1.  ceressie koMiuiekchl kKoHTposuiepo (PLC, Network);

2. nokanbHbie KOHTpOJLIeps! (PLC);

3. KOHTpouIepsl Ha 0a3e nmepcoHanbHbIX KommbloTepos (PC based control);

4.  momHOMacmITabHBIE pactpeneneHnbie cucteMsl ynpasienus (DCS, Full Scale);

5. pacnpenenenHbie MaioMacinTabHbie cuctembl yrpasienus (DCS, Smoller scale).

2.6 Coraacno, kakomy crangapry ceru ControlNet, PROFIBUS, P-Net, Foundation
Fieldbus, SwiftNet, WorldFip, Interbus npu3Hanbl cTaHIAPTHBIMH NPOMBILNLIEHHBIMH
YHPaBJISIOIMMH CETAMU:

1. IEC61158;

2. IEC61131-3;

3. IEC 61508;

4 IEC 61511,

agkrownE



5. TOCT 34.601-90.

2.7 Tloa OTKPBITOI apXMTEKTYpPOH AJsi pa3padoTKU MPHJIOKEHUH KJIHEHT-cepBep,
O0asupyomeiicss Ha 00bEeKTHO-OPUeHTUPOBAHHOM TexHoaorun OLE, nonumaercs:

1. texHosorusa DCOM;

2.  mporokon DDE;

3.  apxwurekrypa ActiveX;

4,  texnonorus COM,;

5. wuaTepdeiic OPC.

2.8 Taxkmue cBoiictrBa SCADA- nporpamm, kak: ¢pupma-pa3padoTyuk; roja nepBoro
BBIIYCKA M 00IIMII THPaX (XapaKTEePUCTHKA ONbITa GUPMbI, OTPAOOTAHHOCTH U MONMYJISIPHO-
ctu SCADA-nporpammsl); pacnpocrpanutenu B Poccun u CHI', oTHOCATCA KX

1.  crpykrypsbiM ocobeHHocTsIM SCADA-nporpamm;

2.  crouMmocTHbIM xapakrepuctiukam SCADA- nporpamm;

3. obumum ganaeiM SCADA-niporpamm;

4.  ¢ynkunoHanbHbIM Xapakrepuctukam SCADA- mporpamm;

5.  xapaktepuctukam oTkpbeiTocTd SCADA- mporpamm.

2.9 Jluna, obecrnieunBaOIe HOPMAJIbHbIE YCJI0BUSA (PYHKIMOHMPOBAHUS CUCTEMBbI B
COOTBETCTBHY ¢ HHCTPYKUMAMH, OTHOCSTCSH K:

1.  omepaTuBHOMY IIEpCOHAIY;

2.  PEMOHTHOMY IEPCOHAIY;

3. OKCIUTyTallMOHHOMY MEPCOHATY.

2.10 Kakue OKHA MpeACTABJSIOT c000ii rpaduyueckoe M300pakeHHe OCHOBHOIO TeX-
HoJIOTH4YecKoro oGopynoBanusi, cpeacrts KHUII, u orol0paxkaioT CTPYKTypy aJrOpuTMOB
ylpaBJ/ieHHsl, U HX COCTOSTHHE:

1.  okna obGmiero o0630pa;

2 OKHA HaCTPOMKHU;

3 rpaduyueckre okHa (MHEMOCXEMBI);

4, OKHA COOOIIEHUI 1 CUTHAIN3aLIHI;

5 OKHA PETUCTPALIMU TOJIb30BATENCH.

Yacrts |1, 3aganus Ha cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo HHTErpUPOBAHHON CHCTEMbI NPOEKTHPOBAHKS M YNIPABJIEHUS B CHCTeMe
aBTOMATH3UPOBAHHOIO NPEANPUATHS — ...

3.2 HenocpeacTBeHHOe YIpaBJaeHHe, CIIYKUT AJIS ...

3.3 O000ueHHas1 CTPYKTYPa o0ecniedeHUs] AaBTOMATHU3HPOBAHHOM CHCTeMBbI yIpaBJie-
HHSA T€XHOJIOTHYEeCKUM MPOLeccOM BKJIKOYAeT B ceds ....

3.4 Tlox KJaccoM MHKPONPOIECCOPHBIX KOMILIEKCOB — KOHTPOJLIEp Ha Ga3e mepco-
HasbHOTro KommnbloTepa (PC based control) nonumaeres cienyionuee...

3.5 TIox KjIaccoM MHKPOMPOLECCOPHBIX KOMILIEKCOB — pacnpeaejeHHbie MajioMac-
mrTadubie cucrembl ynpasiaenust (DCS, Smoller Scale) nonnmaercs cienyromiee...

3.6 Ykaxkurte, kakue ceTu corjiacHo cranaapty |IEC 61158 npuzHanbl cTaHIapTHBI-
MH NPOMBIILIEHHBIMH YIPABISIONMMY CETSIMH ...

3.7 OTKpbITbIE CHCTEMBbI pacnpeaeJeHHbIX CHCTEM YNPABJIEHHs XapaKTepU3YHTCH
TeM, 4TO ...



3.8 Ilepeuncaute pyHKuHOHAIbHbIE XapakTepucTukn SCADA-nporpamm: ...

3.9 Onucanne HHPOPMAIUOHHOIO obOecrmevYeHUs] ABTOMATU3HMPOBAHHOI CHCTEMBI
ylpaBJ/ieHHs TEXHOJIOTMYeCKHM MPOLEeCCOM BKJIOYAET B ceds ...

3.10 IlepeumciauTe CTPYKTYPHbIe eIMHHUIbI porpaMMHoro odoecnedyenusi ACYTII u

HX OIIMCAHHE: ...

Yacts V. 3agauusa Ha ynopsaaouuBanye 0TBETOB

Hartioume coomeemcmeue mesncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam usme-
HEHHOU HyMepayuu 6mopo20 cmoadya no OMHOULEHUIO K NEPEOMY.

4.1 Haliaure COOTBETCTBHE:
HUCIInY;

CAIIP;

ACYTIL

KOMILJIEKC MaTE€MaTHYECKUX M TEXHHYECKHX
CPEICTB, MPEAHA3HAUYEHHBIX JJI aBTOMAaTU3alUU
IIPOLIECCOB MTPOEKTUPOBAHUS C YUaCTUEM YEJIOBE-
Ka;

IPOrpaMMHO-ANIMAPAaTHBI  KOMIUJIEKC, IpeaHa-
3HAUEHHBIN JJI1 IPOEKTUPOBAaHUS aBTOMATU3HPO-
BAaHHOW CHCTEMBbI YIIPABJIEHUS TEXHOJIOTMYECKUM
IPOIECCOM W PeATH3YIOIUNA B pa3paboTaHHOU
ABTOMATU3UPOBAHHOM CUCTEME YIPABICHUS TEX-
HOJIOTHYECKUM TPOLECCOM (DYHKIIMH YIIPABICHUS
BEPXHETO YPOBHS;

YeJIOBEKO-MAalllMHHAsl ~ CHCTEMa  yIpaBJIeHMS,
obecrnieunBaroIas aBTOMaTU3UPOBAHHBIN cOOp U
00paboTKy MHpOpMaIUK, HEOOXOTUMOU IS OTI-
TUMH3ALUU  YIOPABICHUS  TEXHOJOTMYECKUMH
00BEKTaMU YIpaBJIEHUS] B COOTBETCTBUM C IpH-
HSATBIM KPUTEPHUEM;
OpPraHM3al[MIOHHO-TEXHUYECKUH KOMILIEKC, o0ec-
NEYUBAIOIIMNA OPraHU3alUI0 YIPABIECHUSA IPO-
MBIIIJICHHBIM MNPEANpUiATHEM Ha 0a3e HCHOJb30-
BaHUS SKOHOMHKO-MAaTEMaTUYECKHMX METOJOB U
OBM, Briouaroummii B OrpaHUYEHHON CTENEHU
BBIpa0OTKY M MPHHATHE YCTAaHOBIIEHHBIX YeJIOBE-
KOM pELICHUH.

4.2 HaiiauTe COOTBETCTBHE MeXkK1y HA3BAHHEM YPOBHSI pacnpeeleHHONH aBTOMATHU3H-
POBAHHOI CHCTEMBI YIIPABJICHHUS U €ro PyHKIUSAMM:

YpoBens BBoja / BbiBoA (|

10);

VYpoBeHb cOopa JaHHBIX U 2.

JUCIIETYEPCKOTO yTpaBJie-

HUS;
YpoBeHb YIPABJICHUS
IIPOU3BOJICTBOM,;

YpOBEHb HENOCPEACTBEH-
HOTO yTIPABJICHHUS.

1.

3.

oToOpaxkeHusl (WM BHU3yalU3allid) JaHHBIX B
MPOU3BOJICTBEHHOM TIPOIIECCE M OINEPATUBHOTO
KOMILJIEKCHOT'O YIPaBJICHUS Pa3IMUHBIMU arpera-
TaMH;

HEMOCPEJCTBEHHOTO0 aBTOMAaTHYECKOIrO YIpaBJe-
HUS TEXHOJIOTHYECKHUMH TIPOIIECCAMH C TTOMOIIBIO
MPOMBIIIIEHHBIX KOHTPOJIIEPOB;

BeiBoIa Ha SCADA-ypoBeHb yIpaBJICHHS CITy-
XKeOHOW, TUarHOCTUYECKOM M OmepaTHBHON WH-
dbopmarnuu;

OINEPATUBHON YIOPAI0YEHHON 00paboTKM mep-
BUYHON MH(MOpMAINK U3 1eXa H Iepeaadn oopa-
60TaHHOM MH(OpPMAIMK HAa YPOBEHb IJIAHHUPOBA-



4.3 Haiiaure cOOTBETCTBHE:

Texnuueckoe  obecneue-
HUE;

MaremaTudeckoe oobecre-
YeHHE,

OpranuzannonHoe  obec-
THICYCHHE;

CereBble  KOMILICKCHI KOHTPOJIJICPOB 2.

(PLC, Network);

[TonHOMaciTabHBIE — pacrpeneseHHbIe 3.
cucrembl  ynpasienus (DCS,

Scale);

45 Haliaure COOTBETCTBHE:

Pa3zBuras cereBas CTpyk-
Typa,

PazBuTocTh BEPXHETO
YPOBHSI YIPaBIICHHUS IIPO-
H3BOJICTBOM;

[Iupora MoaupuKanmii
pabouux CTaHIUH;

HUS PECYPCOB TIPEITPHUITHS;
cOop mepBUYHON MHGOPMAIIMK U PeaTU3aIis UC-
MOJIHUTEJIbHBIX BO3JACHCTBUM.

NPHUKJIAJHOE NTPOrpaMMHOE OOecrieueHne; onepa-
LIMOHHAs CHCTEMA; SI3bIKM IIPEICTABICHUS HH-
bopmanuu;

yCTpoOiicTBa BBOJA / BBIBOJIBI, YCTPOUCTBA OIepa-
THUBHOTO  B3aUMOJEHCTBUSL C  OIEPATOPOM,
YCTpOICTBa XpaHEHUsI HHPOPMALIUH;
TCXHOJIOTUYCCKHUEC HHCTPYKIUMKU U PCIriIaMCHTHI,
ONPENCNISIONINE  BEJCHHE  TEXHOJOTMYECKOro
MpOIIeCCca; WHCTPYKIMH IO JKCIUTyaTalllu; OIH-
caHue (YHKIMOHAIBHOW, OpPraHU3al[OHHOW H
TEXHOJIOTUYECKOU CTPYKTYp W JIpyrue JOKYMEH-
ThI aHAJIOTUYHOT'O COACPIKAHMSL;

SA3BIKM OIIMCAHHA U MAaHUITYJIMPOBAHUSA JAHHBIMH,
SI3BIKH ONUCAHUsI aJITOPUTMOB YIIPABJICHHUS; SI3bI-
KU IIPOrpaMMUPOBAHUS.

4.4 HaiiguTe COOTBETCTBHE MEKIY HA3BaHHEM KJAacca MHKPONPOLECCOPHBIX KOM-
IJIEKCOB M €r0 BHIMOJTHAEeMbIMH (QYHKIMAME:
Jlokaneuerii kouTpoiuiep (PLC);

1. ontumMuzanus, KOHTPOIb, YyIpaBie-
HUE, CrielMaIbHbIe PYHKINU;
KOHTPOJIb, YIIPABJICHUE;

JAMCHeTYepu3anus, IUIAHHPOBAHHME,
Full ONITUMU3AIMS, KOHTPOJIb, YIpaBiie-
HHeE, CIIeIHaNbHbIe (QYHKIINY;
4.  KOHTpOJb, YIpaBJICHUE, CIELUANb-
HbIe (QYHKIUH.

HaJINUUE MPOTPAMMHBIX M TEXHHUYECKHUX CPEJICTB
IIOCTPOEHUSI psifa YpOBHEH YIpaBJICHUS IPOU3-
BOJCTBOM: IUIAHUPOBAHUS, JUCIETUYEPU3ALMH,
ONIEpaTHUBHOIO YIPaBJICHUsS y4acTKaMH, JUHAMMU-
YECKOr'0 YIPABJIEHUS OTJEJIBHBIMYU arperaTamy;
HaJM4ue BCEeX TpeX YpOBHEW cerel (MHopMmalu-
OHHAas1, CUCTEMHas, II0JIEBasi) C UMEIOIIMMMUCS Ba-
pUaHTaMH CE€TEN OTAEIBHBIX YPOBHEM;
BO3MOXHBIN BEIOOp BapMAHTOB PabOYMX CTaAaHIUN
[0 MOULIHOCTM ¥ Ha3HAYEHHUIO: CTAllMOHAPHBIE U
IIEPEHOCHBIE IIYJIBTHl ONEPATOPOB TEXHOJOTHUYE-
CKHX IpOLIECCOB, JUCHETYEpCcKre pabouue CTaH-
UM, KOHTPOJIMpPYIOIIKE paboyue CTaHIUH PYKO-
BOJISILIETO NIEPCOHANA, MH)KEHEPHBIE CTAHIINY;
HaM4Yre MoaAudUKanui, pa3IMyaroIUXcsi MOUI-
HOCTBhIO OCHOBHOI'O MHKpOIpOIeccopa, ObICTpo-
neiicTBueM, oObeMaMH MaMATH Pa3HOro THIIA,
BO3MOXXHOCTSIMU ~ PE3€pBHpPOBAHUS, CTEIEHBIO
3alIUTHl OT HEOJIAroNMpUATHBIX YCIOBHH OKpyXka-
FOIIEN Cpeapl.



4.6 HailiguTe COOTBETCTBHE MKy Ha3BAaHHEM ONEPALMOHHOI CUCTEMBbI H ee XapaKTepH-

CTUKaAMMU:
Windows NT;

Netware 4.1;

0OS/2 LAN Server 4.0;

4.7 HalauTe COOTBETCTBHE:
COM;

DCOM;

ActiveX;

4.8 Haiaure cOOTBETCTBHE:
HMI;

GUI,
RTU;

4.9 Haiiaute cOOTBeTCTBHE:
OnepaTuBHBII epcoHa;
OO6cnyxuBaromuii  nepco-

HAaJI;

PemoHTHBII nEepcoHa;

4.10 HaiiguTe COOTBETCTBHE:
OxkHa o61ero 0030pa;

1.

MHHUMAJIBHBI 00beM mamsatu: O3Y -8 Moaiir,
nuck - 80 MOaiiT, UMeeT CEeTeBbI€ MPOTOKOJIBI:
tep/ip, ipx/spx, netbios;

MMHHMAaJIbHBIM 00beM mamsat: O3V - 16 MoOaiir,
muck - 90 MOaiit, uMeeT CeTeBbie MPOTOKOJIBI:
tep/ip, ipx/spx, netbios, dhcp;

MHHUMAJIBHBI 00beM mamsaTtu: O3Y -8 Moaiir,
TUCK -75 MOalT, MMEEeT CETeBBIC IPOTOKOJIBI:
tep/ip, ipx/spx, netbios;

MHUHHUMAaJIbHBIN 00beM mamsat: O3V - 16 MoOaiir,
TUCK - 52 MOaiiT, uMeeT CeTeBbI€ MPOTOKOJIBI:
tcp/ip, netbios.

TexHojoruss Microsoft, mnpenHazHaueHHas Ui
pa3paboTKy U MOJAEPKKUA MEXK MPOTrPaAMMHBIX U
ceTeBbIX B3aumozencTuil B cpeae Windows;
OTKpBITasl apXUTEKTypa A pa3paOOoTKu MpPHIIO-
KEHUI KIHeHT-cepBep. basupyercs Ha 00BEKTHO-
opueHTHUpoBaHHOW TexHonoruun OLE kommanum
Microsoft;

TEXHOJIOTHS, IPENOCTABIAIOMAs] BO3MOXKHOCTb
B3aUMOJICUCTBUSL PACIPEICICHHBIX MPUIIOKEHUN
no cetu. OCHOBaHa Ha APXUTEKTypE «KJIUEHT-
cepBep»;

CTaHJAPTHBIA MEXaHU3M JOCTYIIAa IPWIOKEHUN K
JAHHBIM TEXHOJOTMYECKOTO Ipoliecca, moiiydae-
MBIM OT T€XHOJIOTMYECKUX KOHTPOJUIEPOB.

rpadudeckuit uHTEpdENC MOIB30BATENS
YAAICHHOE TEPMUHAIBHOE YCTPONCTBO;
YeJIOBEKO-MAIlIMHHBIA HHTEPENC;
MIPOrpaMMUPYEMbIN JJOTUYECKUM KOHTPOJLIEP.

JMIa, 00eCIeunBaroIie MOHTaX 00O0pPYHOBaHMS
COIJIaCHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JUIa, HEMOCPEJICTBEHHO HE Y4YacTBYIOIIUN B
(YHKIIMOHMPOBAHUHU CHCTEMBI, OJHAKO CIOCO0-
HBIM BBIMOJHUTH PEMOHT OTKAa3aBIIMX TEXHUYe-
CKHX CPEJCTB;

JUIa, HETIOCPEICTBEHHO YYacTBYIOLIUE B MPUHS-
TUU PELIEHUH MO MPOLECCY YIPAaBIEHUS U B BbI-
MOJIHEHUU (YHKIIUI CHCTEMBI;

Juna, o0ecrneunBaloliie HOPMAJIbHBIE YCIIOBHS
(YHKIIMOHUPOBAHUS CUCTEMBI B COOTBETCTBUH C
MHCTPYKLHUSMHU.

OMMCHIBAIOT MApaMeTpbl KOHKPETHOI'O YCTPOM-



cTBa/mpubOpa/perynaropa u AarOT BO3MOXKHOCTb
€ro HaCTPOWKHU,;

['padmueckue okHa, 2.  0TOOpakaroT JAaHHBIE O XOJI¢ Tpollecca BO Bpe-
MCHH;

Oxna perucTpauuu xona 3.  TpeIHA3HAYEHBI JJI1 KOHTPOJS 32 pabOTOM BCETO

nporiecca; IPOM3BOJICTBA B IEJIOM U JIJIS TIOJIYYEHHSI JTOCTY-

na K 0ojee moaApoOHBIM OKHAM;

4.  mpencTaBisAOT co00# rpaduueckoe n300paxeHue
OCHOBHOTO TEXHOJIOTHYECKOTO 000pyIOBaHHMA,
cpencts KUII, u oToOpakarOT CTPYKTYpy ajro-
PUTMOB YIIPABIICHUS, K UX COCTOSIHHE.

Yactb V. 3aganus Ha 100aBjeHNEe CJI0BA B TOTOBLIH OTBET
Yxaorcume na nucme omeemoe, Kakoe Clo60 nponyuiero.

5.1 IIporpamMMHoO-annmapaTHbI KOMILIEKC, MPeIHAZHAYEHHBIH I POEKTHPOBAHUA
ABTOMATU3UPOBAHHON CHCTEMbI YIIPABJIEHUS] TEXHOJIOTHYECKUM IMPOLIECCOM U PeaTu3youuii
B pa3pa0oTaHHON AaBTOMAaTU3HPOBAHHOM CHCTeMe YIIPABJICHHUSA TEXHOJOTHYeCKHM MPOLecCOM
bynxkuun ynpaBJjieHUsl BepPXHEro YPOBHA - 3TO

5.2 OpraHu3anUOHHO-TEXHHUYECKHIl KOMILIEKC, O00eclHeYUBAWIIUH OPraHu3anmnio
ylnpaBjeHHsi NPOMBINLJIEHHBIM MNpeINnpusiTHEM Ha 0a3e HCHOJIb30BAHUS 3KOHOMHMKO-
MaTeMaTH4YeCKMX MeTo0B U JDBM, BK/IHOYAKOIMHA B OTPAHUYEHHOH CTelNeHU BbIPA0OTKY M
NPUHSATHE YCTAHOBJIEHHBIX 4eJIOBEKOM peuieHuii - 310

5.3 IlpumeHeHHe TrOTOBBIX Pa3padOTOK M TOTOBBIX NMPOTPAMMHBIX U TeXHHYECKHX
NMPOAYKTOB CTOPOHHUX (UPM, KaK 4acTeid CBOMX pa3padaTbiBaeMbIX CPeICTB U CHCTEM
Ha3bIBaeTCs

54 - 4acTh TEXHHYECKOI0 o0ecrneyeHusi, KOH-
CTPYKTHBHO OT/JeJIeHHAasl OT OCHOBHOIO 0J10ka kommnbloTepa. Ilpeacrabiasiior co0oii kKomILIekce
YCTPOWCTB JIsl BHEIIHEH (110 OTHOLICHHMIO K EHTPAJIBHOMY IPOLeccopy) 00padOoTKH JaHHBIX,
o0ecreynBaOIIMX MOATOTOBKY, BBO/, XpaHeHHe, yIIpaBJeHHe, 3a1UTY, BIBO/ JAHHBIX M Iie-
peAavy UX Ha pacCcTOsIHME M0 KaHAJIaM CBSI3H.

5.5 CoBOKYNHOCTH NMPOrpaMM, HeoOXoAUMBIX A5 peanuzauun pynkuuun ACYTII,
3aJJaHHOT0 (P)YHKIIMOHMPOBaHUs KoMILIekca Texunyeckux cpeacrs (KTC) u npeanosiaraemo-
r0 pa3BUTHS CHCTEMbI HA3bIBACTCS .

5.6 KomMmmieke nporpaMMHBIX U JHHIBHCTHYECKHX CPeICTB 00LIero WM Clenuaib-
HOI'0 HA3HAYEHHS, PeATH3YIOIIHI MOJAEPKKY CO3AaHMsA 0a3 JAaHHBIX, HEHTPAJIU30BAHHOIO
YIPaBJIeHHA M OPraHU3alMU J0CTYNIA K HUM Pa3/IMYHBIX 110/1b30BaTe/Iedl B YCJAOBUAX NPUHA-
TOM TeXHOJIOTHH 00pa0OTKH JAHHBIX Ha3bIBaeTCH

5.7 - TexHosorusi Microsoft, mpeaHaszHaYeHHas Ui pa3padoTKu U
NOIeP’KKH MeK POrPaAaMMHBIX M CeTeBbIX B3auMoelcTBUi B cpeae Windows.

5.8 IIporpamMHble CHCTEMBbI M NMAKeThl MPUKJIATHBIX MPOrpamMm, odecneyuBaKIIUe
padory KOMIIbIOTEPHBIX OIEPATOPCKHUX CTAHIUI, HA3bIBAKTCH




5.9 - paboyee MecTO omepa-
TOpa WJIM cHenuaaucra Jwo6oro npoduis, odopyroBanHoe IBM ¢ mmpokum Habopom
YCTPOMCTB BBO/Ia-BbIBOJA HHGOPMALUM U 00ecleYeHUsI YeJI0BEeKO-MAIIMHHOT0 nHTepdeiica.

5.10 — CHTHAJIM3alMs, cpadaTbiBalomasi
MPH T0CTHKEHUH MPeayNpeInuTeIbHOT0 3HAUYEHHsI TapaMeTPa TeXHOJOTHYeCKOoro mpoiecca.

Bapuant Ne3
Yacrp |. 3aganus ¢ BLIOOPOM HECKOJILKHX BEPHBIX 0TBETOB
U3 npednosicennvix 6apuanmos omeemos ebloepume HeCKOIbKO GEPHbIX.

1.1 B aBTOMATHM3MPOBAHHOI cHCTeMe YNPAaBJIEHHS YeJI0BEK BBHIMOJHSIET CJeIyIolue
OCHOBHbIE QYHKIIUK:

1.  aHanwM3 TEKYIIETO COCTOSIHMSI MPOU3BOJICTBEHHOTO MPOIIECCa;

2.  mepenaya, mpeoOpa3oBaHue U 00paboTKa HHPOPMAIIHH;

3. peryimpoBKa mapaMeTpOB MPOU3BOJICTBEHHOTO MPOIIECCa;

4.  00paboTKa HEUITATHBIX, aBAPUMHBIX CUTYyaLIUN;

5.  BbIpa0OTKa M peald3aiusl YIpaBJISIONMX BO3JACUCTBUN Ha TEXHOJIOTHYECKUUA OOBEKT
yIpaBIeHUSI.

1.2 YpoBeHBb cO0pa JAHHBIX U THCIETYEPCKOT0 YIPABJIEHHUS peau3yeTcs HA Da3e:

1. JIaTYUKOB;

2.  TPOMBIILICHHBIX KOHTPOJUICPOB;
3. TEepCOHAIBHBIX KOMITBIOTEPOB;
4, SCADA-cucrewm;

5 CEPBEPOB.

1.3 K TexHuueckomMy olecneyeHHIO CHCTEM ABTOMATH3MPOBAHHOIO MPOEKTHPOBAHMSA
OTHOCSTCSI:

1.  ycrpoiicTBa BBOJa / BEIBOJIBI,

2.  omepaluOHHAs CUCTEMA;

3. yCTpOWCTBa ONEPATUBHOTO B3aUMOJCUCTBHS C OTICPATOPOM;

4.  ycTpoiicTBa XpaHeHUs HHPOPMALIUY;

5. A3BIKM MIPEACTaBICHUS UHPOPMALIUH.

1.4 VYkaxkuTe MUHMMAJBHBIH COCTaB KJAacca MUKPONPOLECCOPHBIX KOMILIEKCOB — Ce-
TeBOi KoMIuieke koHTposiepos (PLC, Network):

1.  pa3BuTas MHOrOYpOBHEBas ceTeBas CTPYKTYpa;

2.  psAl KOHTPOJIJIEPOB;

3. HECKOJIbKO AMUCIUIEHHBIX pabouuX CTaHLUI ONEepaTOpOB;

4.  cucreMHas (IPOMBILUIEHHAs) CE€Th, COEIUHSIONIAs "KOHTPOJUIEPHl U pabouyue CTaHIUU
MEXy COOO0H;

5.  cepsep 0a3 JaHHBIX.

1.5 VYkaxkute 0CO0eHHOCTH KJIacca pacnpelejJeHHbIX CHCTeM YNpaBJeHHs, OTJIMYAL0-
1He UX IPYTUX KJIAcCOB MUKPONPOLECCOPHBIX CPEACTB YIPABJICHUS:

1.  pas3BuTas cereBas CTPyKTypa;

2.  TpUMCHCHHE ayTCOPCHHTA;

3. pa3BUTOCTh BEPXHETO YPOBHS yIPaBJIEHUs POU3BOACTBOM;

4.  cpencTBa aBTOMAaTH3AIMK pabOTAIOT B OKPYXKAIOIIEH Cpesie, HE CIUIIKOM OTINYArOIICH-
Csl OT YCIIOBHH pabOThI OOBIYHBIX MEPCOHAIBHBIX KOMITBIOTEPOB;

5.  mmpota MoauduKanuii pabouux CTaHITH.

1.6 VYkaxkure, kakue cetd nmo cranaapry |IEC 61158 npusHaHbl CTaHAAPTHLIMHU NPO-
MBIIJICHHBIMH YIPABJISIOIIMMH CETAMM:



WorldFip;
CAN;
P-Net;
ControlNet;
SwiftNet.

7 YKaKuTe OCHOBHbBIE CBOICTBA KOMIIOHEHTOB 10 TexHoJorun COM / DCOM:
KOMIIOHEHT SBJISIETCS CKOMITMJIMPOBAHHOM, TOTOBOM K peAIM3aLMU TPOTrPaMMOI;
KOMIIOHEHT COCTOUT U3 (PYHKIIMOHAIBHOMN MporpaMMbl U uHTepdeiica. Jlrobas moaudu-

Kanus QyHKIMHU, peann3yeMoil KOMIIOHEHTOM, He 3aTparuBaeT uatepdeiica, Omaromaps 3Tomy Jrod0e

M3MEHEHHE KOMIIOHEHTA HEe HapyIIaeT ero CBA3M C IPYTMMH KOMIIOHEHTAMU;

3. KOMIIOHEHT HE MOXET OBITh HANHMCaH Ha JIF0OOM SI3BIKE MPOTPAMMUPOBAHMSI, TAK ITO
MOJKET CKa3aThCs Ha €ro CBS3AX C IPYTMMH KOMIIOHEHTAMU;

4.  KOMIIOHEHT MOXET OBITh HAIIMCAH Ha JIFOOOM S3bIKE MTPOrPAMMHUPOBAHHUS, OTO HE CKa3bl-
BAEeTCs Ha €ro CBA3SX C APYTMMU KOMIIOHEHTAMU;

5. KOMITOHEHTHl MOTYT HaXOJUThCS HAa OJHOM KOMIIBIOTEPE WJIM Ha Pa3HBIX y3JaX CETH,
9TO HUKAK HE CKa3bIBAE€TCS HA UX B3aUMOJCHCTBUH.

1.8 TIloa crpykrypHbiMu ocodeHHocTaMu SCADA-nporpaMm noHumMaercs:

1 CTPYKTYpHOE CTPOCHHE IaKeTa: MOAYJIbHOCTh (BO3MOXHOCTh (POPMHPOBATh (YHKIIHO-
HAJIBHBIA COCTaB ONEPATOPCKHUX CTaHIMK KomOmHanued coctaBisirommx SCADA-mporpammy mpo-
rPaMMHBIX MOAYJIEH);

2 peanu3anys CTPYKTYpbl KIMEHT-CEpBEp, TUIIBI peai3yeMbIX CTaHIUHK (B T.4. 0€3 HEemo-
CPEICTBEHHOM CBS3U C TEXHOJIOTHYECKHUM MpoieccoM uepe3 Y CO miu KOHTPOIIEPHl);

3 SI3BIKW ¥ TIPOLIETYPHI CO3AaHUs TOJIb30BATEIBCKUX AITOPUTMOB 00paOOTKH TaHHBIX;

4 noJJepKuBaeMble MHTEPQEHCh MEKIPOrPaMMHOTO B3aUMOJICUCTBUSA, B TOM YHUCIE:
oOMeHa gaHHbIMU ¢ npuioxeHusmu - DDE; ¢ 6azamu nanubix - SQL/ODBC; o0bekTHBIC CpeicTBa
B3aumoseicteust OLE, ActiveX; moanep:kka yHUBEpCaIbHOTO MPOMBINUIEHHOTO nHTEpdeiica OPC;

5 Hanmune BapuanToB SCADA - mporpaMMel, pa3muyaronmxcsi HHHOPMAIIMOHHONH MOIII-
HOCTBIO (YMCIIO BXOJIOB-BBIXOJIOB); CHEIMAbHBIX cTaHIMi B HOMeHKIarype SCADA-nporpaMmsr -
MIPOCMOTPA TEXHOJIOTHYECKUX JAHHBIX M apXHBOB (CTAHIIMA PYKOBOJICTBA) M ApXUBHBIX; CICIHAIb-
HBIX TIPOrPaMMHBIX CUCTEM JUIsl oOecrieueHus: padoThl CMEKHBIX YPOBHEH YIpaBJICHUS - HEMOCpe-
CTBEHHOTO YIPABJICHUS MPOIIECCAMH, UCTIETYEPCKOTO YIIPABICHUS U JIp.

19 Kakue Juua cOrjacHO IMITATHOMY PACHHCAHHMIO OTHOCATCH K 00CIY:KMBAKOIIEMY
nepcoHay:

MNPEPROORWODE

WH)XXEHEP-2JIEKTPOHUK;
AIIEKTPUKH;

cnecaps KUITHA;

TEXHOJIOTH;

HAYaJIbHUK TEXHOJIOIMYECKON YCTaHOBKH.

.10 Kaxkwue pa3jienbl J0J1KHO COAePKATH ONMMCAHME AJTTOPUTMOB YIPaBJIeHUs W 3allu-

ROk wdeE

THI:

KpPaTKOE OIMCAHUE TEXHOJIOTMYECKOI0 IIPOLECCa;
onucanue (yHKIMNA TPOTUBOABApUIHOMN 3aIIUTHI;
AITOPUTM PEILIECHNS;

pe3ynbTaT peleHus;

CTpaTeryio ynpanieHus (MaTeMaTHYECKOe OITUCAHUE).

agkrownE

Yacrs |1, 3agauusa ¢ BLIOOPOM 01HOT0 BEPHOI0 0TBETA
U3 npeonosicennbix 6apuanmos omeemos gvloepume moyibKo 0OUH 8ePHBLU OMEEM.

2.1 ABTOMaTH3MpOBaHHAasA cucTeMa ynpasijenus npeanpusatus (ACYII) —sro:
1. KOMIIJIEKC MaTEMATHYCCKUX U TEXHUYCCKUX CPEACTB, MPECAHAZHAYCHHBIX IJI1 aBTOMAaTH-
3alMM IPOLIECCOB MPOEKTUPOBAHUS C YIACTHEM YEJIOBEKA. ;



2.  4YelOBEKO-MAaIlllMHHAS CUCTEMa YIpaBICHHS, OOECIeUnBaIoNias aBTOMATU3MPOBAHHBIN
cobop u 00paboTky mH(MOpPMAIUU, HEOOXOIUMOK /IJIsi ONTUMHU3AIMH YIIPABJICHUS TEXHOJIOTHICCKUMHU
00BEKTaMH YIIPaBJICHUS B COOTBETCTBUU C TIPUHSATHIM KPUTEPHEM;

3.  OpraHu3alMOHHO-TEXHUYECKHH KOMIUIEKC, 00ECleYHBAIONINI OpraHU3aluio0 yIpaBiie-
HUS TPOMBINIICHHBIM PEINPUITHEM Ha 0a3€ MCIOIb30BaHUS YKOHOMUKO-MAaTEMAaTUYECKUX METOIOB
u OBM, Britouaromuii B OrpaHiYeHHON CTENEeHU BBIPAOOTKY M MPUHSTHE YCTaHOBJICHHBIX YelIOBe-
KOM DPEIICHUH;

4.  mporpaMMHO-amnmnapaTHbIA KOMIUIEKC, TpeIHa3HaYeHHBIN JUIs MPOSKTUPOBAHUS aBTOMa-
TU3UPOBAHHON CHUCTEMBI YIPABICHHUS TEXHOJIOIMUYECKHM IPOIIECCOM M PeaTU3yIONMid B pa3paboTaH-
HOM aBTOMAaTHU3UPOBAHHON CUCTEME YIPABJICHUS TEXHOJOTMYECKHM IpoleccoM (PyHKUIUU yrpaBiie-
HUSI BEPXHETO YPOBHSI.

2.2 Ha ypoBHe c00pa JaHHBIX H AUCTIETYEPCKOro YIPABJEHHUS PelaloTcs 3a/1a4u:

1.  cOopa nepBuuHON MH(POPMALINY U PEATU3AINN UCIIOTHUTEIBHBIX BO3ACHCTBHIA;
2.  OIepaTUBHOU yMOpsSAOYEHHON 00pabOTKU NEPBUYHON HH(POpMAINY U3 1IeXa;
3. HEMOCPEeICTBEHHOTI'0 aBTOMAaTHYECKOTO YIPABJICHUS TEXHOJIOTHYECKUMH MTPOIIECCAMU;

4.  BeBoga Ha SCADA-ypoBeHb yNpaBieHUs CIIy)KEOHOH, TUarHOCTUYECKOW U OIepaTHB-
HOH MHpOpMAIINH;

5.  oroOpaxkeHus (WM BU3yalM3allMi) JAHHBIX B MPOU3BOJCTBEHHOM IPOIECCE U Olepa-
TUBHOT'O KOMIUIEKCHOT'O YIIPABJICHUS PA3IMYHBIMU arperaTraMy.

2.3 Tlon wndopmanmeii, XapakTepusyouieii cocTosiHHEe TEXHOJOTHYecKoro mpoiecca,
CHCTeMOH KJacCHPUKAIUM M KOIMPOBAHMA TEXHOJIOIHYeCKOi MHPOpPMALUH, MACCHBOB /IaH-
HBIX M IOKYMEHTOB, He00X0AMMBbIX /151 BbIoTHeHHs BeeX pyHkumii ACYTII nonumaercs:

1. MaTeMaTH4YeCKoe 00ecIeUeHHE;
2. TEXHHUYECKOE 00eCIIEYeHHE;

3.  opraHu3alMOHHOE 00CCIICUCHHE;
4, METOIHYECKOE 00ecIIeUeHHE;

5 nH(pOpMaIMOHHOE 00ECIICUCHHE.

2.4 K kakomy KJjaccy MHUKPOINPOLECCOPHBIX KOMILIEKCOB OTHOCUTCSI KOHTPOJLIEp, ec-
JIH OH BBINOJIHSET HEKOTOPBIE crienHaIbHble PYHKIUH ((POpMYyJIbl, apryMeHTaMU KOTOPBIX fB-
JISIIOTCA U3MepsieMble BeJIMYUHBI) H GYHKIMH KOHTPOJISA M YIPABJIEHUS:

1. cereBble KoMIuTeKchl KoHTposutepo (PLC, Network);

2. nokanbHble KOHTpOJUIepsl (PLC);

3. KOHTpoJIepbl Ha O6a3e nepcoHatbHBIX KoMmbroTepoB (PC based control);

4.  monHOoMacmTabHbIe pacnpesencHubie cucteMsl ynpasienus (DCS, Full Scale);

5. pacmpexeneHHbie ManioMaciitabHbie cucteMsl ynpasnenus (DCS, Smoller scale).

2.5 K kakomy KJaccy MHUKPONPOIECCOPHBIX KOMILUIEKCOB OTHOCHUTCSI CHCTEMa, eCcJau
OTJINYUTEIbHAsE 0COOCHHOCTh KOTOPOH 3aKJIIYAETCHA: B HECKOJbKO 00JIbIIEM Pa3HO00pa3uu
Mo (puKkanuii KOHTPOJLJIEPOB, Pa3BUTOIl MHOTOYPOBHEBO# ceTeBOii CTPYKTYpOi, B '0o/b1uel
MOILIHOCTH HEHTPAJbHBIX MPOLECCOPOB KOHTPOJLIEPOB, B IIMPOKOM HCII0Jb30BAHUHN OT/Ae/b-
HbIX KOHCTPYKTHBOB y/J1aJIeHHbIX 0JIOKOB BBO/1a/BbIB0/Ja, B 00/iee pa3BUTOH U TMOKON CBSI3M C
M0JIEBBIMH MPHGOPAMHU U ¢ KOPNOPATHBHOM CETHIO MPEANPHATHS

1.  ceresbie koMiuiekchl kKoHTposuiepos (PLC, Network);

2. nokanbHble KOHTpOJUIepsl (PLC);

3. KoHTpoJuIepsl Ha 0a3e nmepcoHanbHbIX KommbroTepos (PC based control);

4.  momHOMacmTabHBIE pactpeneneHnbie cucteMsl ynpasienus (DCS, Full Scale);

5. pacnpenenenHbie ManioMacinTabHbie cuctembl yrpasienus (DCS, Smoller scale).

2.6 CoriacHo, KAKOMY CTAHIAPTy OMNpeeasieTcs CTPYKTYPa NATH TEXHOJIOTHYECKUX
si3bikoB nmporpammuposanus (IL, SFC, FBD, ST, LD):

1. IEC 61158;

2. |EC61131-3;

3. IEC 61508;



4. 1EC 61511,

5. TOCT 34.601-90.

2.7 Tloa TexHoJIOTHEl, MPeIOCTABISIONIEHl BO3MOKHOCTh B3aUMO/IECTBUSL pacmpejie-
JICHHBIX MPUJIOKEeHHH 10 CeTH, OCHOBAHHOI HA APXHUTEKTYpPe «KJIHEHT-CepBep», MOHUMAETCsI:

1. texuomorus DCOM,;

2. nporokoa DDE;

3. apxwurekrypa ActiveX;

4, texgosorus COM:;

5. wunTtepdeiic OPC.

2.8 Takmue cBoiictrBa SCADA- nmporpamm, kak: ¢upma-pa3padoT4yuK; roj MepBOro
BBINYCKA M O0LIUIl THPaK (XapaKTePUCTHKA ONBITA GUPMBI, OTPAOOTAHHOCTH U MOMYJISIPHOCTH
SCADA-nporpammsl); pactpocrtpanutenu B Poccuu u CHI', oTHOCSITCS K:

1.  crpykrypHbIM ocobeHHOCTSIM SCADA-TIpOorpamm;

2.  croumocTHbIM XapakTepuctukam SCADA- mporpamm;
3. obmum nanasiM SCADA-tiporpamm;
4.  ¢dynxumoHanbHbIM Xapaktepuctukam SCADA- porpamwm;

5. xapakrepuctukaMm otkpsitoctd SCADA- nporpamm.

2.9 @OyHKIMU OpPraHu3anuu odecrevyeHUsi MPOU3BOJACTBA U TPedyeMoOii TOUYHOCTH M3-
MepeHHii MPH MPOU3BOACTBE MPOAYKIMH, ABTOMATH3ALUH TE€XHOJOTHYECKHX MPOLEeCcCoB, NMpo-
THBOABAPUITHON 3alIMTHI TEXHOJOTMYECKHX MPOLECCOB M TEXHOJIOTMYeCcKOro 000pyl10BaHuUs,
OTHOCSITCH K:

1.  navansHuky IITO;

2.  TJIaBHOMY MHXKEHEpY;

3.  IJIaBHOMY METpPOJIOTY;

4.  TJaBHOMY SHEPreTHUKY;

5.  IJIaBHOMY Oyxrantepy.

2.10 Kakmue OKHa ONMCHIBAIOT napaMeTpbl KOHKPETHOI0 yCTpOii-
cTBa/mpudopa/peryasaTopa u Jal0T BO3MOKHOCTb €r0 HACTPOMKM:

1.  okna obGmiero o063opa;

2 OKHA HaCTPOMKH;

3 rpaduueckre okHa (MHEMOCXEMBI);

4, OKHa COOOIIEHUI 1 CUTHAIN3ALIHIi;

5 OKHAa PETUCTpAIMX X0/1a TpoIiecca.

Yacrts |1, 3aganusa Ha cB000IHOE KOHCTPYHPOBAHNE OTBETOB

3.1 MecTo MHTErPUPOBAHHO CHCTEMbI MPOEKTHPOBAHNS U YIIPABJIEHUSA B CHCTEME
aBTOMATHU3HPOBAHHOIO NMPEINPUITHUS —

3.2 SCADA - yposenn (Supervisory Control and Data Acquisition - c6op 1aHHBIX 1
JAUCIIeTYEPCKOe yIIpaBjieHue), NpeJHA3HAYeH IJI ... .

3.3 MaremaTuyeckoe odecnedyeHne aBTOMATU3HPOBAHHOW CHCTEMbI YNPaBJIeHHS TeX-
HOJIOTHYECKUM MPOLecCOM BKJIIOYAET B ceds ...

34 Tloa kjaccoM MHKPONPOIECCOPHBIX KOMILIEKCOB — JIOKAJIbHBIH KOHTPOJIEP
(PLC) nonnmaercs ciieaymiiee...

3.5 Tlox pa3BuToii ceTeBOli CTPYKTYPOIi Kjacca pacnpeaejeHHBIX CHCTEM yIpaBJIeHUs
NOHMMAETCS CJIeAyIoLIee. ..

3.6 VYkakure, Kakue SI3bIKM NPOrpaMMHpoOBaHusl corjacHo cranaapry IEC 61131-3
NPU3HAHBI CTAHIAPTHBIMH TE€XHOJOTHYECKUMH SI3bIKAMH MPOrPAMMHPOBAHUS. ..

3.7 Tloxa koMmoHeHTHOI 00bekTHOM TexHogorueir COM / DCOM nonumaeres ...

3.8 Ilepeuncaurte xapaktepucTuku oTKpbiTocTH SCADA-niporpamm: ...



3.9 Meroauyeckoe U OPraHM3alMOHHOE O0ecnedyeHHe AaBTOMATH3UPOBAHHOM CHCTEMBbI
yHpaBJIeHHs TEXHOJIOTHYeCKHM NPOLeccoM BKJIKYaeT B ceds ...

3.10 IlepeunciuMTe CTPYKTYpPHbIEe eIMHULBI HHGOPMALMU, oNpeaesolue B3auMojeii-
CTBHE TEXHO0JIOra—oIepaTopa ¢ CUCTeMOIi: ...

Yacrp |V. 3agauus Ha ynopsiioYuBaHue 0TBETOB
Hatioume coomeemcmesue mexncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam usme-
HEeHHOU HyMepayuu 6mopo2o cmoidya no OMHOULeHUIO K NEPEOMY.

4.1 Haiigure COOTBETCTBHE:

HUCIInY; 1. KoMIUIEKC MaTeMaTHYEeCKUX M TEXHHYECKUX
CPEACTB, MPEIHA3HAYCHHBIX JJIi aBTOMaTU3alluu
MPOIIECCOB MPOEKTUPOBAHUS C YYACTHEM UYEIIOBE-
Ka;

CAIIP; 2.  [pOrpaMMHO-ANIMapaTHBIA KOMIUIEKC, MpeaHa-
3HAYEHHBIN JIJIs1 IPOEKTUPOBAHUS aBTOMATU3UPO-
BAaHHOW CHCTEMBI YNPABICHUS TEXHOJIOTHUUYECKUM
IPOILECCOM U peanu3ylIIuid B pa3paboTaHHOM
ABTOMATU3UPOBAHHON CHUCTEME YIPABICHUS TEX-
HOJIOTUYECKUM MPOLIECCOM (PYHKIIMH YIPaBICHUS
BEPXHETO YPOBHS;

ACVYTII, 3.  dYelnoBEKO-MalllMHHAs  CHCTeMa  yIpaBleHUs,
obecrieunBaromias aBTOMaTU3UPOBAHHBIA COOp U
00paboTKy uHpOopMauu, HeoOXOIUMOM AJis OI-
TAMH3AIMK  YOPABJICHUS  TEXHOJIOTHYECKUMU
00BEKTaMHU YIPaBJICHUS B COOTBETCTBHH C IpH-
HSTBIM KPUTEPHEM;

4,  OpraHM3alMOHHO-TEXHUYECKHH KOMILIEKC, 0Oec-
MEYMBAIOIIUA OpPraHU3AlMIO YIPaBICHUS TIPO-
MBIILJICHHBIM TPEANPUATHEM Ha 0a3e HCIOJIb30-
BaHHS DKOHOMMKO-MaTEMaTUYECKHX METOJIOB H
OBM, Briouarmmuil B OTPaHUYEHHOW CTENEHU
BBIPaOOTKY U MPUHATHE YCTAHOBJICHHBIX YEJIOBE-
KOM PEILICHUH.
4.2 HaiiguTe COOTBETCTBHE:
SCADA-cucremsr; 1. DeltaV, Centum, Simatic, Apacs;

[TpoMBILITIEHHBIE KOHTPOJUIEPHI, 2. Emerson, Endress&Hauser, Yoko-
gawa, Merpan;
JlaTunky M WCIONHUTENbHBIE Mexanm3- 3. SAP, Oracle, BAAN;
MBI
4. DeltaV, Centum, WinCC, iFix.
5.  ERP, MRP, MES.
4.3 Haiiaute cOOTBeTCTBHE:
Texandyeckoe  obecrmeue- 1.  COBOKYITHOCTH pOrpamMM, HEOOXOJIUMBIX ISl pe-
HUE; anmmzauun pyakiuu ACYTII, 3apanHoro ¢yHk-
LMOHUPOBAHUS KOMILJIEKCA TEXHUYECKUX CPEJCTB
(KTC) u npeamnonaraeMoro pa3BUTHs CUCTEMBI;
Nudopmanmonnoe obec- 2. wuHDOpMamms, XapaKTepU3ylOIIas  COCTOSHHUE
NIEYEHHUE; TEXHOJOTMYECKOr0 IPOLECCa, CUCTEMA KJIAcCH-
¢uKaMu U KOAUPOBAHMS TEXHOJOTMYECKOW HH-
¢opmanuy, MaccMBOB JAaHHBIX U JOKYMEHTOB,



Opranmzanuonnoe  obec- 3.

MEeYCHHC;

HEOOXOAMMBIX JUIS BBIOJHEHHUS BCeX (DyHKITHIA
ACVYTIIL

COBOKYITHOCTh B3aWMOJICHCTBYIOIIUX U OOBEIU-
HEHHBIX B OJIHO II€JIO€ YCTPOWCTB IOJIyY€HHUS,
BBO/Ia, ITOATOTOBKH, 00pabOTKHU, XpaHEHHUS, PETH-
CTpal|H, BBIBOJA, OTOOPAXKEHMsI, UCIIOIb30BaHUS,
U mepenayn uHGOpPMAIMH, a TaKXKEe CPEICTB pea-
JU3alMU YIPABISIOMIMX BO3ICHCTBUM;
COBOKYITHOCTb IIpaBWJI U MPEANNCAHUM, YCTaHaB-
muBaommx cTpyktypy ACYTII, dynkuum u B3a-
UMOJICIICTBHE  TEpCOHaNa,  OOCITY)KMBAIOILIETO
ACVYTIL

4.4 Haiigutre cooTBeTCTBHE MEKAY Ha3BaAHUEM KJaCcCa MHUKPOINPOLECCOPHBLIX KOM-

IJIEKCOB M HA3BaHHeM KOHTpoJLIepa:
JlokaneHbit koHTposuep (PLC);

CereBble  KOMILIEKCHI
(PLC, Network);
ITomHOMAacIITAOHEIC
CHCTEMBI

Scale);

ympasienuss  (DCS,

45 Hailigure COOTBETCTBHE:
[upoxkwmii muanazon momr- 1.
HOCTEH BXOJAININX B CH-
CTEMY KOHTPOJUIEPOB;
CoBpeMEHHOCTh npo- 2.
rpaMMHOr0  oOecredeHus
CHCTEMBI,

PasHooOpaszue BapmanToB 3.
0J1I0KOB BBO/1a / BBIBOJIA;

4.
4.6 Haiigure cOOTBETCTBHE:
IEC 61158; 1.
IEC 61131-3; 2.
IEC 61511; 3.

KOHTPOJUIEPOB 2.

pacnpeneeHHeie 3.

1. xontposep cepun TSX Nano;
koHTposutep cepur Centum CS 3000;

KOHTpoJutep cepun TSX Premium;
Full

4.  xoHutpoiiep cepun TSX Quantum.

pazButhie ceteBble SCADA-nporpamMmel, UMeEro-
mye MOTUGUKAIMHM JUIS pa3INYHBIX YPOBHEH
yIpaBICHHUS;

HAJIMYME BCTPOCHHBIX B KOHTPOJUIEP M YyJAJICH-
HBIX OJIOKOB BBOJIa/BBIBO/IA, PACCUUTAHHBIX Ha
MPAKTHYECKH JIFOOBIE THITHI TaTYNKOB U UCTIOTHU-
TEJIbHBIX MEXaHHU3MOB,;

BO3MO>KHBIN BBIOOp BapHaHTOB pabOuUMX CTaHLUMN
[0 MOIIHOCTH M HA3HAYEHUIO: CTAllMOHAPHBIE U
MIEPEHOCHBIEC TYJBTHI ONEPATOPOB TEXHOJOTHYE-
CKUX MPOIIECCOB, AUCHETUEpCKHE pabodne CTaH-
[IUU, KOHTPOJMPYIOIIHE paboune CTaHIIMUA PYKO-
BOJIAIIETO NIEpCOHANa, MHKEHEPHbIE CTAHIINH;
HAJIMYHE MOTU(PHUKAINNA, Pa3THYAIONIMXCS MOII-
HOCTBIO OCHOBHOTO MMKPOIIpOLIECCOpa, OBICTPO-
JeiicTBueM, o0beMaMH TaMsTH Pa3HOTO THIIA,
BO3MOXHOCTSIMH PE3€pPBUPOBAHMUS, CTETIIEHBIO 3a-
IIMTHl OT HEOJIATONPHUSTHBIX YCIOBHI OKpYyXKaro-
LIEN Cpelbl.

CTaHJApT CHCTEMBI DJIEKTPUUYECKHE / 3IEKTPOH-
Hble / IPOrpaMMHUpYyEMbI€ 3JIEKTPOHHBIE, CBSI3aH-
HbIE C (PYHKIIMOHAIBHOM 0€3011aCHOCTHIO;
CTAaHIAPT Ha MPOMBINUIEHHYIO YIPABIAIOLIYIO
CeTh;

CTaHAApT Ha TEXHOJIOTHUYCCKHUE A3BIKK IIpOTrpam-
MHUpPOBaHMsI KOHTPOJUIEPOB, PACCUMTAHHBIA Ha



4.7 Haliaure COOTBETCTBHE:
OPC;

DDE;

OLE;

4.8 Haiiaure cOOTBETCTBHE:
Tpenn;

Anapwmsl;

Mmuemocxema;

4.9 Haiiaure cOOTBETCTBHE:
OnepaTuBHBIN EpCOHAT;

OO6cayxuBaromuii - nepco-

HAaJ,;

PeMOHTHBIN nIepcoHa;

4,10 Haiigure COOTBETCTBHE:
TAL;

PAHH;

CIICHUAJINCTOB I10 aBTOMAaTHU3all1H,

CTaHJApT HAa CHCTEMY O€30IacHOCTH, obOecreun-
BaeMasi mpubopaMu ajsi cekTopa oOpadaThIBaro-
el OTpaciu MPOMBIINUICHHOCTH. TpeboBaHHs K
CTPYKTYpE, ONpEIeNeHHUsIM, CHCTeME U Tpo-
TPaMMHOMY U ariapaTHoMy 00eCIeueHUIO.

CTaHJApTHBIA MHTEpPEiC B3aUMOACHCTBUS TIPO-
rpaMM B MPOMBIIUIEHHBIX CUCTEMax aBTOMaTH3a-
uH;

CTaHJApTHBIN HHTEp(]Ec 0OIIEHHS TPorpamm;

CTaHJAPTHBINA MEXIIPOTrPAMMHBIN IPOTOKOJI,
KOMIIOHEHTHasi 00bEKTHAs! TEXHOJIOTHS.

yrnopsAaou€HHass COBOKYIIHOCTb 3HAUCHHUI TEXHO-
JOTMYECKON TEPEeMEHHON, KaXJ10€ U3 KOTOPBIX
3alIMCBIBACTCA B IaMATb KOMIILIOTEpa UYCPE3
OIpeJIeIeHHbI UHTEPBAJl BPEMEHH;
COBOKYITHOCTb CHUTHAJIbHBIX YCTPOWCTB, M300pa-
KEHUH O00OpyHOBaHMs W BHYTPEHHHMX CBsI3€i
KOHTPOJMPYEMOTO0 OOBEKTa, pa3MElIaeMbIX Ha
JMCIIETYEPCKUX IYJIbTAX, CHELUANbHBIX MaHEIsAX
WJIM BBINIOJIHCHHBIX Ha IMCPCOHAJIBHOM KOMIIBIO-
Tepe;

(aiin, conepKalmii NCTIOTHICMBINA KOJI, KOTOPBIHA
MOXET BbI3bIBaTbCS WIndows-IIpUIIOKEHHEM, K
KOTOpPOMY MOJKJIIOUEHA JaHHas ONOINOTeKa;
HEKOTOpOE COOOLIeHHE, NMPeayNpexIatolee omne-
paropa O BOSHHKHOBEHHH OIPEICIIEHHON CUTYya-
IIUH, KOTOpasi MOXKET MPUBECTU K CEPhE3HBIM I10-
CIIEICTBUSIM, M TIOTOMY TpeOylollee ero BHUMa-
HUS 1 BMEIIATeNIbCTBA.

JMIa, 00ecreYnBaoNe MOHTaX 000pYA0BaHUS
COINIACHO pa3pabOTaHHOMY 3apaHee MPOEKTY;
JMIA, HEMOCPEJICTBEHHO HE YYacTBYIOLIMHM B
(YHKIIMOHMPOBAHUM CHCTEMBI, OJJHAKO CIIOCO0-
HBI BBINOJIHUTH PEMOHT OTKAa3aBIIMX TEXHHUYE-
CKHX CpEJICTB;

JMIA, HEMOCPEACTBEHHO YyYacTBYIOIIHE B IPUHS-
TUU PELEHUIl MO MPOLECCy YIpPaBJIEHUS U B BbI-
MOJTHEHUU (QYHKIUN CHCTEMBI;

JMIa, O0EeCNeYMBAONUE HOPMAJbHBIE YCIOBHS
(YHKIIMOHMPOBAHUSL CUCTEMBI B COOTBETCTBUU C
WHCTPYKLHUSMHU.

WHIAKAIHAS COCTOSHUS HACOCa;

peryupoBaHue pacxo/a;



FC,; 3. mpenynpenuTenbHas ~CHUTHAIM3ALMUS  HIKHETO
YPOBHSI 10 TEMIIEPATYPE;
NS 4.  mpenaBapHiiHas CUTHAJIM3aLMs BEPXHErO YpPOBHS
10 JABJICHUIO.
5.  MHAMKAIMS COCTOSHHUS 3aJIBUKKU
Yacre V. 3ajaHus Ha Jo0aBJieHHe CJI0BA B TOTOBbIN 0TBET
Vkaoicume na nucme omeemos, kakoe ci1060 nponyueHo.

5.1 Komiulekc MaTeMaTHYeCKHX M TEXHHYECKHX CpeacTB, NMp€AHA3HAYCHHBIX JJIA aB-
TOMATU3AIUHU MTPOLECCOB IMIPOCKTUPOBAHHUSA C YHACTHEM Y€JI0BCKA — I3TO

5.2 YesoBeko-MalIMHHAsI CHCTeMa YINpaBJieHHs, o0ecne4ynBaloliasi aBTOMAaTH3HPO-
BaHHBIH cOop U 00padoTky HH(pOPMaNNH, HEOOXOAMMOM 1JIsi ONTHMHU3ALMH YNIPaBJIEHUsS TeX-
HOJIOTHYEeCKMMH O00beKTaMH YINPaBJIEHHS B COOTBeTCTBHM C NPHHATBIM KpUTepHeM — 3TO

5.3 [IlpumeHeHHe TOTOBBIX Pa3padoOTOK M TOTOBBIX NMPOrPAMMHBIX M TEXHHYECKHX
NMPOAYKTOB CTOPOHHUX (PUPM, KAK YacTell CBOUX pa3padaTbiBaeMbIX CPeICTB U CHCTEM Ha3bl-
BaeTcs .

5.4 —3T0 npeodpa3zoBareb MHGOPMAIUN 0 HEKOTOPOIi Ppu3uIecKkoi
BeJIMYMHE B CUTHAJI, Yalle BCero 3JIeKTPUUYECKU, YI00HBIH ISl MOCJAeyI0LIel nepegadu 3Tou
uHopManumu, ee UCNOJIb30BAHUS U 00PadOTKM B CHCTEMAaX ABTOMATHYECKOI0 KOHTPOJISA H
ylpaBJieHHSl.

5.5 Iloa undopmaumeii, xapakTepu3yoleil cOCTOSTHUE TEXHOJOTMYEeCKOro mpoiecca,
CHCTEeMOIl KjIaccH(PUKAIMN U KOAMPOBAHUA TEXHOJOTrHYecKOW MHE(OpPMAUMU, MACCMBOB [1aH-
HBbIX U JIOKYMEHTOB, He00OX0AMMBIX Ui BbinoJHeHHs Bcex (pynkunuii ACYTII nmonumaercs

5.6 IlporpammHoe o0ecnedeHue, ynpapJjsiouiee AucneTyepusamnueii 3aaay, pacnpese-
JICHHEeM pecypcoB, 00padoTKoli npepbIBaHUil, BBOAOM-BbBIBOJAOM, HHTepPdeicoM Moab30BaTe s,
(pailioBoil cUCTEMOI U AP. HA3BIBaeTCs -

5.7 - OTKPBITasi APXUTEKTypa 1JIsA pa3-
PadoTKHN NMPHI0KEHUH KIHEeHT-cepBep. basupyercsi Ha 00bEKTHO-OPHEHTHPOBAHHON TEXHOJ10-
ruu OLE komnanuu Microsoft.

5.8 IlporpaMMHBIe CHCTEMbI M NMaKeThl NMPHKJIAJHBIX NMPOrpamMmM, odecrneyuBalonIue
padory KOMIIBIOTEPHBIX ONepaToOpPCKUX CTAHIMIA, Ha3bIBAIOTCS

5.9 CoBOKYNHOCTH CUTHAJIBHBIX YCTPOHCTB, H300pakeHnii 000py10BaHUSI U BHYTPEH-
HHUX CBfi3eil KOHTPOJHMPYEMOro 00beKTa, pa3MellaeMbIX Ha JAUCIETYEPCKHUX MYJbTax, CIenu-
AJIbHBIX MNaHeJIX WJIM BbINOJHEHHBIX HAa MEepPCOHAJIBHOM KOMIbIOTEpe Ha3bIBaeTcs

5.10 - MPOrpaMMbl, UCNOJIb3yeMble
B X0/[¢ pa3padoTKH, KOPPEKTHPOBKH WJIH Pa3BUTHA APYIHX NPOrpaMM: pPeAaKTophl, OTIad4H-
KM, BCIOMOraTe/JbHble CHCTEMHbIE POrpaMMbl, rpauyecKkne NakeTsbl U JAp.




Bapuant Ned
Yactb |. 3aganus ¢ BLIOOPOM HECKOJILKHX BEPHbIX 0TBETOB

1.1 CoBpemennbie ACYTII BbINOJHSIIOT CJIeYIOIIHE OCHOBHbIE (DYHKIIUM:

1.  cOop uadopmammu OT 0ObEKTA YIIpaBICHUS;

2.  COKpallleHHE 3allacOB HE3aBEPIICHHOTO MPOU3BOICTBA;

3.  mepenaya, mpeoOpa3oBaHue U 00paboTKa MHPOPMAITIH;

4.  TIOBBIIICHHE YPOBHS MPOU3BOJCTBA IIyTeM 00Jiee MOTHOTO U PAIIMOHAIBLHOTO UCIIONB30-
BaHUS MIPOM3BOJICTBCHHBIX MOIIHOCTEH; TPYAOBBIX, MAaTePHAIbHBIX M JCHEKHBIX PECYPCOB, COKpa-
HICHUE CPOKOB TIOJITOHKH IMPOU3BOICTBA K BBIITYCKY HOBBIX H3ICIHIA,

5.  BbIpa0OTKa W peanu3anus YIPaBISIOMUX BO3JICHCTBUI Ha TEXHOJOTHYECKUN OOBEKT
YIPaBJICHUS.

1.2 Ha ypoBHe ynpasJ/ieHUs IPOU3BOJCTBOM PelIAIOTCS 3a1a4M:

1.  nepemauu oOpaboTaHHOM MH(OpPMaLMK HA YPOBEHH MJIAHUPOBAHUS PECYPCOB MPEIIPH-
ATHS;

2.  OIepaTUBHOU YMOPSIOYCHHOW 00padOTKH NEPBUYHON MHPOPMAILIUU U3 1IEXA;

3. oToOpakeHUs (WM BU3YyaJIM3AlMH) JAHHBIX B MPOU3BOIACTBCHHOM IIPOIIECCE U OIepa-

TUBHOT'O KOMIUIEKCHOT'O YIIPaBJICHUs Pa3IMYHbIMU arperaTamy;

4.  cOopa nepBUYHON MH(GOPMAIIMH U pealTn3allii UCIIOTHUTEIBHBIX BO3ICHCTBHIA;

5. HeNnocpeACTBEHHOI'0 aBTOMAaTHYECKOI'O YIPABIEHUS TEXHOJIOTHYECKUMHU MPOLIECCAMHU.

1.3 K maTreMaTH4eckoMy o0ecrne4yeHHI0 CHCTeM aBTOMATH3HPOBAHHOIO NMPOEKTHPOBA-
HHS OTHOCATCH:

1.  npuxiagHOE MPOrpaMMHOE OOECIIEUEHUE;

2.  OIepaluOHHAs CUCTEMa;

3. YCTpoiicTBa ONEPaTUBHOTO B3aMMOJICHCTBHSI C ONIEPATOPOM;

4.  ycTpoiicTBa XpaHeHUs HHPOPMALIUY;

5. S3BIKM MpEJCTaBICHUS HH(POPMAIIHH.

1.4 VYxkaxuTte OTIMYHMTeIbHbIE 0COOEHHOCTH NPUMMEHEHHsI KOHTPOJLIePOB Ha (a3e mep-
conajibHOro komnsrwtepa (PC based control) B npoMbinuieHHOCTH:

6. Ipu HECKOJIBKMX BXOJaX M BBIXOZAX O00BEKTa HaJI0 MPOU3BOAUTH OOJIBIION 00BEM BbI-
YHUCJIEHUH 3a I0CTaTOYHO MaJjblii HHTEpPBAJI BpEMEHU U HET HEOOXOIMMOCTH B UCIIOJIb30BAHUU KECT-
KOI'0 MQJIOTO BPEMEHHU LIMKJIa KOHTPOJUIEPA;

7.  cucrtemHas (IpOMBILIEHHAs) CETh, COSAUHSIIONIAs "KOHTPOJUIEPHl U paboyue CTaHLUU
MEXy COOO0H;

8.  peammsyroTcst QpyHKIUH yIpaBieHUS OTACIBHBIMH arperaraMu (MHOTOCBSI3HOTO pery-
JUPOBAHUS, ONTUMHU3ALUH U T.[.), TUCHETYEPCKOTO YIPaBIEHUS yYacTKaMH MPOU3BOJICTBA, yUeTa U
IUTAHUPOBAHMSI IPOU3BOJICTBA B 1IEJIOM;

9.  cpexacTBa aBTOMaTH3allMK pabOTAIOT B OKPY’KAlOIIEH Cpesie, He CIUIIKOM OTIHYaIoLIen-
Csl OT yCIIOBUI pabOThl OOBIYHBIX TEPCOHATBHBIX KOMITBIOTEPOB;

10. peanuzyemble KOHTpOJUIEPOM (DYHKIMM IieJiecoo0pa3Hee B CHIIy MX HECTaHAapTHOCTU
IIPOrpaMMHUPOBATh HE HA OJJHOM W3 CIIELIMAJIbHBIX TEXHOJIOTUYECKUX SI3BIKOB, & HA OOBIYHOM SI3bIKE
pOrpaMMHPOBAHUSI BEICOKOTO ypoBHs Tuma C++, Pascal.

1.5 VYkaxkute 0coO0€HHOCTH KJjacca pacnpelejieHHbIX CHCTeM YNpaBJIeHUs, OTJIMYal0-
IHe X APYTUX KJIACCOB MUKPONPOLECCOPHBIX CPEACTB YIIPABJICHHA:

1.  COBpPEMEHHOCTbh MPOTPAMMHOTO 0OECTICUCHUS CHCTEMBI;

2.  IIMPOKHUH IMana30H MOIIHOCTEN BXOASIIMX B CHCTEMY KOHTPOJIIEPOB;

3.  TIpUMCHEHHE ayTCOPCHHTA;

4.  pa3HooOpa3ue BapuaHTOB OJIOKOB BBO/A / BBIBOJIA;

5.  cucrtemHas (MPOMBIIIEHHAs) CETh, COSAUHSIIONIAs "KOHTPOJIEPhl U pabodre CTaHLUU

MEXy COOOH.
1.6 VYkaxkure, KaKue CeTH SIBJSIOTCS Haubojiee PacnpocTPaHEHHBIMH, HO He CTaH-
JAAPTHBIMHU NPOMBIILIEHHBIMH YIPABJISIOIIAMU CETSIMH:



Modbus;
CAN;
P-Net;
Bitbus;
SwiftNet.
1.7 VYkaxure, Kakue TPH BHJAAa 00MeHa ompeaesisieT CTaHJAapPTHBII mHTepdeiic o0mIe-
Hus nporpamm - OLE:

agkrownE

1.  apxuBHpoBaHHE OOBEKTA;
2.  KONHMpPOBaHUE OOBEKTA;
3. BHEJIpeHUE 00BEKTA;

4,  cBsA3BIBaHUE OOBEKTA;

5. yaaJIeHHEe 00bEKTA.

1.8 VYkaxkure, npeumymiectBa ucnoibdoBanuss SCADA-nporpaMm no cpaBHEHHUIO ¢
HeNnocpeACcTBEHHbIM MPOrPAMMHUPOBAHHEM ONEPATOPCKUX CTAHLMIA:

6 3HAYUTEIBHO COKPAIIAIOTCS 3aTpaThl TPyla U BPEMEHHM Ha pa3pabOTKy ONepaTOpCKHUX
CTaHIIUM;

7 MPAKTUYECKH UCKITIOYACTCS HEOOXOUMOCTh B MPUBIICYCHUH BBHICOKOKBAIM(DHUIIMPOBAH-
HBIX MPOrPAMMUCTOB JJIsi pa3pabOTKU OMEepaTOPCKUX CTAHIIMMA, ISl 3TOr0 JOCTATOYHO KBalH(pHUKa-
IIUH CIICIMAJIICTA TI0 aBTOMATHU3allMHU IPOU3BOICTBA M MMPOTPAMMHICTa CPETHEH KBANH(UKAIINY;

8 MOJIJICP>KUBACTCS HA BBICOKOM YPOBHE Ka4eCTBO CO3JaHHBIX IIPOTPAMM;

9 CYIIECTBEHHO TOBBIIIACTCS yI00CTBO PabOTHI OTepaTopa MpOU3BOJICTBA;

10  Her HM KakuX mpeumyllecTB B ucronb3oBannu SCADA-nporpamm.

1.9 Kakue pynkuuu peanusyer nepconan cexkropa ACYTII:

1 TEXHUUYECKOE 00CIyKUBaHHE, PEMOHT M 3aMeHa MPHUOOPOB B MPOILIECCE IKCILTyaTalluu;

2 YCTAHOBKA U COIPOBOXKICHHUE IPOTPAMMHOTO 00ECTICUeHHS,;

3.  obcmyxuBaHUE U MPOPUIAKTHKA HICTOYHUKOB Oecriepe0oiHOro MUTaHus;

4 IIPOBEPKA U TECTUPOBAHUE IPOIPAMMHOI0 O0ECTICUEHUS;

5 KOHTPOJIb 32 KAY€CTBOM BBIITYCKAEMOU MPOTYKIUH.

1.10 B cTparernu ynpapjieHusi (MaTeMaTHYeCKOM OMUCAHUN) MPH OMUCAHUH AJTOPUT-
Ma ynpaBjeHHs U 3alUTHI IPUBOIUTCS:

1. momaroBoe OmMCaHWE JIOTWKH aJrOpUTMa M crocoda (popMHUpOBaHUS PE3ylIbTaTOB pe-
[ICHUSI C YKa3aHHEM MOCIEeI0BaTEIbHOCTH BBIMOIHEHUS! (YHKIIMOHAIBHBIX OJIOKOB WJIU IIAroB, pac-
YETHBIX MITU JIOTHYECKUX (DOPMYIT, UCIIOIB3YEMBIX B AJITOPUTME;

2.  OmHMCaHHE CBSA3EH MEXIy YacTSAMHU U OTEpaIUsIMU allTOPUTMA;

3.  mepedyeHb NMPUHSATHIX JTOMYIICHUN W OMIEHKH COOTBETCTBHS MPUHATON CTPATETHUHU YIIPaB-
JICHUS peaTbHOMY Tpoleccy (00beKTY) B pa3iMUHbIX PEXKHMaX U YCIOBUSAX padOTHI (Hampumep, cTa-
ITUOHAPHBIC PEIKUMBI, PEIKUMBI ITyCKa U OCTAHOBKHU arperaTtoB, aBapUiHbBIC CUTYAIlU! U T. 11.);

4.  maremartudeckoe onucanue ("Monens'") mporecca (00beKTa);

5. cBemeHHs O pe3yyibTaTax HayYHO-HCCIIEIOBATENBCKUX Pa0OT, €CIM OHHM HMCIOJIb30BaHbI
JUTSE pa3paboTKU alropuTMa.

Yacrs |l. 3ajanus ¢ BLIGOPOM 0/IHOTO BEPHOI0 0TBETA

U3 npeodnosiceHnbix 6apuanmos omeemos gvloepume moyibko 0OUH 8EPHBIU OMEEM.

2.1 ABTOMATH3MPOBAHHASI CHCTeMa YNPABJIEHUSI TEXHOJOIHYEeCKHM MPOLeccoM
(ACYTII) —3T0:

1.  mporpaMMHO-amnmapaTHbI KOMIUIEKC, peIHa3HAYCHHBIHN sl MPOCKTUPOBAHUS aBTOMA-
TU3UPOBAHHOW CUCTEMBI YIPABICHUS TEXHOJOTHYECKUM MPOIIECCOM U peau3yIoNnii B pa3paboTaH-
HOW aBTOMAaTHU3MPOBAHHON CUCTEME YIPABJICHUS TEXHOJIOTHYECKUM MpolieccoM (PYHKIUU yrpaBiie-
HUA BEPXHETO0 YPOBHS;

2.  OpraHU3alMOHHO-TEXHUYECKHH KOMILIEKC, 00ECIIeUHBAIONINI OpPTaHU3alUI0 YIIpaBIie-
HUS IPOMBIINIIICHHBIM HNPCANIPUATHEM HA 6336 HUCITIOJIB30BAHUA DKOHOMUKO-MATEMATUYCCKNX METOA0B
u OBM, Britouaronuii B OrpaHUYeHHON CTETIeHH BBHIPAOOTKY M MPUHSTHE YCTaHOBJICHHBIX YelIOBe-



KOM PEIICHUH;

3. KOMIUJIEKC MaTeMaTUYeCKHX U TEXHUUECKUX CPEJCTB, IPEeIHA3HAUCHHBIX [Vl aBTOMATH-
3alMH [IPOLIECCOB IPOCKTUPOBAHUS C YIACTHEM YEIIOBEKA;

4.  4YeroBeKO-MallMHHAs CHCTEMa YNpaBJeHUs, oOeclednBarolias aBTOMAaTU3UPOBAaHHBIN
cbop u 06paboTky nH(popMaIK, HEOOXOIUMOMN IS ONTUMHU3AIMH YIPABICHHUS TEXHOJIOTHUYECKUMHU
00BEKTAMHU YIIPABICHHSI B COOTBETCTBUU C IPUHATHIM KPUTEPUEM.

2.2 YpoBeHb ynpaBJ/ieHHs] IPOU3BOICTBOM peajin3yercs Ha fa3ze:

1.  UCTIONHUTENBHBIX MEXaHU3MOB,
2.  TIPOMBIIUICHHBIX KOHTPOJIJIEPOB;
3. IepCOHAIBHBIX KOMITBIOTEPOB;
4, SCADA-cucrewm;

5 CEPBEPOB.

2.3 CoBOKYNHOCTH NPaBUJ U NpeANUCaHNH, ycTaHaBIMBawIMX cTpykrypy ACYTII,
GyHkunu U B3aumMoaeiicTBUe nepcoHasa, oocayxusawiero ACYTII nasbiBaercs:
MaTeMaTUYECKUM 00eCTIeYeHHEM;

TEXHHUYECKHM 00ECIICUCHHEM;

OpraHU3alUOHHBIM 00eCTICYCHHEM;

METOJIMYECKHM 00eCIICUeHHEM;

MH(OPMaLIMOHHBIM 00ECIIEUEHUEM.

4 K xakomy KJaccy MHKPONPOLECCOPHBIX KOMILUIEKCOB OTHOCHTCH KOHTPOJLIEp, ec-
JIM 00lIlee YNCJI0 BXO0B/BBIX0I0B TAKOr0 KOHTPOJLIJIEPA 0OBIYHO He NMPEBOCXOIUT AeCATKOB, a
BBINOJIHAEMbIMH (QYHKIUSMH SIBJIAIOTCH JIM0O OCTATOYHO CJI0KHAsi 00padOTKa M3MepHTeNIb-
HOiT HH(OPMAIMH C PACcYeTOM HECKOJIbKHUX YINPABISIIOIIAX KOMaH[, JH0O0 pacyeTsl MO CHEU-
AJM3MPOBAHHBIM (POPMYJIaM, APrYMEHTAMHU KOTOPBIX SIBJISIIOTCS H3MepsieMble BeTHYHHBI:
cereBble KoMILieKchl kKoHTposuiepo (PLC, Network);

nokanbHbIe KoHTpoILieps! (PLC);

KOHTPOJUIEPHI Ha 0a3e nepcoHaabHbIX KommboTepos (PC based control);
nostHoMacInTabHble pacnpeaeneHHbie cucrembl yupasienus (DCS, Full Scale);
pacmpezieseHHble ManomaciiTabHble cucteMsbl ynpasienus (DCS, Smoller scale).

2.5 K xakomy Kjaccy MHKPONPOIECCOPHBIX KOMILIEKCOB OTHOCHTCH CHCTEMA, eCJId
OHA BBINOJIHSIET (YHKIIMU KOHTPOJIS, YNPABJIEHHUs, ONTHMHU3AIMY, JUCIeTYepPH3aNHa U MJia-
HUPOBAHUS:

1.  ceresbie koMiuiekchl kKoHTposuiepos (PLC, Network);

2 nokanbHbIe KoHTpoIuteps! (PLC);

3 KOHTpOJUIEPHI Ha Oa3e nepcoHabHbIX KomibioTepoB (PC based control);

4.  monHomaciitabHbIe pactpeaeneHHble cuctemsl yrpasinenus (DCS, Full Scale);

5 pacmpezieseHHble ManomaciitadHble cucteMsl ynpasienus (DCS, Smoller scale).

N e

agkrownE

2.6 K xakoii NpoMbIILIEHHO# CeTH OTHOCATCS CJIeAYIolIMe NapaMeTpbl: AJIUHA IHHbI
no 1.5 xkm; ckopocrs mepegauyu gaHHbix -1.2 Kownra/cex; 4nucia0 npudOpoB, KOTOPbIE MOKHO
MOJICOeIMHHUTDH K OJJHOM IIMHe 00bIYHO 10 8-MHU NpuOOpPoOB:

1. Modbus;

2.  HART -npotokorn,

3. Foundation Fieldbus;

4.  Profibus;

5.  Bitbus.

2.7 Tlox craHAapTHBIM MeXaHHU3MOM JOCTYNAa MPHUJIOKEHUH K JaAHHBIM TEXHOJOTHYe-
CKOr0 Mmpouecca, moJry4aeMbIM 0T TEXHOJOTHYeCKHX KOHTPOJLIePOB, OCHOBAHHOI0 HA TEXHOJI0-
ruu B3aumoeicTBusi Mexkay npuioxkenusmu COM/DCOM B paMkax apXHTEKTYPbl «KJIUEHT-
cepBep», IOHNMAETCH:

1.  wunrepdeiic OLE;

2. npotokon DDE;



3. apxwurekrypa ActiveX;

4.  texnonorus COM / DCOM;

5. wunTrepdeiic OPC.

2.8 Takmue cBoiictea SCADA- nporpamMm, Kak: Hajiu4ue pycuGuIIMPOBAHHON BEepPCHHU;
MeCTO, CPOKHU M yCJI0BHUSI 00y4yeHHs nosab3oBarteneii padore co SCADA-nporpamMmmoii, 0THOCAT-
co K:
cTpyKTypHBIM ocobeHHOCcTsIM SCADA-Tiporpamm;
crouMocTHBIM xapakTepuctukamM SCADA- nporpamm;

JTAHHBIM O pacrpocTpaneHnu u conpoBoxaenuu SCADA-porpamMmel;
dbyHkuroHanbHBIM Xapaktepuctukam SCADA- porpamwm;

5. xapakrepuctukaMm otkpsitoctd SCADA- porpamm.

2.9 Jluna, HemocpeaCTBEHHO Y4YACTBYKWIUMe B NPHUHATHU pelleHUH M0 mpoieccy
ynpaBJieHHs ¥ B BbINOJIHEHUH PYHKIUHUI CHCTEMBbI, OTHOCSTCS K:

1.  omepaTuBHOMY IIEpCOHAIY;

2.  pEMOHTHOMY IIEPCOHAIY;

3. OKCIUTyTallMOHHOMY MEPCOHAITY.

2.10 Kakue oKHA 0TOOpPaKalOT JaHHbIE 0 X0/1€e MpoLecca BO BpeMeHM:

OKHa 0011ero 0030pa;

OKHA HaCTPOWKHU;

rpadguyeckue OKkHa (MHEMOCXEMBI);
OKHA COOOIICHUI M CUTHAJIN3AIIUIi;
OKHA perucTpalm xo/ia mporecca.

Eall el

orwdPE

Yacrtp |11. 3aganus Ha ¢cB000IHOE KOHCTPYUPOBAHNE OTBETOB

3.1 MecTo HHTErpHPOBAHHOM CHCTEMbI NPOEKTHPOBAHNS M YNIPABJIEHHUsI B CHCTeMe
ABTOMATH3HPOBAHHOIO MPEANPUITHS — ...

3.2 YposeHnb ynpasienusi npousoacrsom MES (Manufacturing Execution System) —
ITO ...

3.3 Texunveckoe odecrneyeHne ABTOMATU3UPOBAHHOM CHCTEMbI YIIPABJIEHUS TEXHOJI0-
rHYecKUM MPoIeccoM BKJIKOYAeT B cedl ...

3.4 TIloa kjaccoM MHUKPONPOIECCOPHBIX KOMILIEKCOB — CeTeBOH KOMILJIEKC KOHTPOJI-
aepos (PLC, Network) monumaercsi cieayioiee...

3.5 TIlon mMpoOKMM IHANA30HOM MOIIHOCTEll BXOASIIIIMX B CHCTEMY KOHTPOJLIEPOB
KJIacca pacnpee/JeHHbIX CHCTEM yIPaBJIeHHs IOHUMAaeTCs CJIefyloLee. ..

3.6 Kparko nepe4ucjuTe OCHOBHbIE ITANbl PAIMOHAJLHONH METOANKH KOHKYPCOB MO
BBIOOPY CPEACTB M CHCTEM AaBTOMATH3ALMH U UX OCHOBHBbIC 0COOCHHOCTH: ...

3.7 Tlonx crannapTHoii apxuTekTypoii ActiveX moHumaercs ...

3.8 Ilepeuncaure croumMocTHbie XapakTepucTuku SCADA-porpamMm — eHsl: ...

3.9 Onucanne HHPOPMALHOHHOIO oOecreyeHUs] ABTOMATH3UPOBAHHOW CHCTEMBI
YIPaBJICHHS TEXHOJOTMYECKHM MPOLECCOM BKJIKOYAET B ceds ...

3.10 Tepeuucanrte CTPYKTYypHbIe eAUHULBI MporpaMMHoro obdecnedenuss ACYTII u ux
ONHCAHME: ...

Yacte V. 3aganns Ha ynopsiiouuBaHue 0TBETOB
Hatioume coomeemcmesue mexncoy cmonoyamu. Omeem 3anuwiume no pe3yibmamam usme-
HEeHHOU HyMepayuy 6mopo20 cmoadya no OMHOULeHUIO K NepeoMY.

4.1 Haiigure COOTBETCTBHE:
HUCIInY; 1. KoOMIUIEKC MaTeMaTHYECKHX U TEXHUYECKUX
CPEICTB, MPEJHA3HAUYCHHBIX JIi aBTOMAaTU3alluu



CAIIP;

ACVYTIIL

4.2 Haiiagure COOTBETCTBHE:
JlaTuuk;

KonTtpomiep;

HcnomuurenpHpli  Mexa-
HHU3M;

SCADA.

4.3 Haiigure cOOTBETCTBHE:
1 Texuuueckoe  oOecreue-
HUE;

2 Maremaruueckoe o0ecre-
yeHue;

3 OpranuzanuoHHoe  obec-
MIEYCHHUE;

MPOLIECCOB MPOCKTUPOBAHUS C YUYACTHEM UYEJIOBE-
Ka;

MpOrpaMMHO-aNMNapaTHbId  KOMIUIEKC, TMpeIHa-
3HAQUYEHHBIN JUIsI IPOEKTUPOBAHUSI ABTOMATU3UPO-
BAHHOW CUCTEMBI YMPABJICHUS] TEXHOJIOTMYECKUM
IPOLECCOM U pealu3ylIIuid B pa3pabOTaHHOM
ABTOMATU3UPOBAHHOM CUCTEME YIIPABJICHUS TEX-
HOJIOTUYECKUM IMPOLIECCOM (PYHKIIMH YIPaBICHUS
BEpPXHEr0 YPOBHS,;

YEJIOBEKO-MAalllUHHAsl ~ CUCTEMa  YIpaBJIEHUS,
obecreunBaroIias aBTOMaTU3UPOBAHHBIN COOp H
00paboTKy uH(pOpMaIu, HEOOXOIUMOMN JIJIsl OIl-
TAMH3AIUU  YIOPABJICHUS  TEXHOJOTHMUECKUMHU
00BEKTaMHU yIpaBJICHUS B COOTBETCTBHH C IpH-
HATBIM KPUTEPUEM;
OpraHMU3aIlMIOHHO-TEXHUYECKUN KOMILIEKC, o0ec-
MEYMBAIOIIUN OpPraHU3alMi0 YIOPaBJICHHUS TIPO-
MBILUICHHBIM MPEANpPUATHEM Ha 0a3ze HCHOJb30-
BaHUSI SKOHOMMKO-MATEMAaTHYECKUX METOJI0B U
OBM, BKIIOYAIOMIUA B OrpaHUYEHHOM CTETNEHU
BBIPAOOTKY U MPUHSATHE YCTAHOBIICHHBIX YEIOBE-
KOM PEIICHUH.

npeoOpa3oBareb HHPOPMAIIMK O HEKOTOPOH (hu-
3MYECKOW BEJIMYMHE B CHTHAJI, Yallle BCEro JJICeK-
TPUUECKUN, YIOOHBIM Ui MOCIEAyIolel mepe-
Jadu ATOH WHQPOPMALIMU, €€ HCIOJIB30BAHUS H
00paboTKKM B CHUCTEMaX aBTOMATHYECKOIO KOH-
TPOJISA U YIIPABJICHUS;

nporpamma, yrpaBJisiiollas HEKOTOPBIM armmapar-
HBIM OJIOKOM, HampuMep, YCTPOMCTBOM cbopa
JAHHBIX WU TTOPTOM BBOJA-BBIBOJIA;

3TO AJIEKTPOHHOE YCTPOHCTBO € MPOTPaAaMMHBIM
yIpaBIeHUEM W PACHIMPEHHBIMH allllapaTHBIMU
BO3MOXXHOCTSIMU W3MEPEHUS, YIIPABICHUS U CBS-
34,

YCTPOMCTBO JUIsl TPe0Opa30BaHMUsI TOCTYIIAIOIIETO
UH(GOPMAIMOHHOTO CHTHAJNA B TO WM HMHOE (u-
3U4eCKOE BO3JICHCTBHE;

[IporpaMMHBIE CHCTEMBI M MAKEThl MPUKIATHBIX
nporpaMM, oOecreurBaroIye padoTy KOMIbIO-
TEPHBIX OMEPATOPCKUX CTAHIIUMA.

MPUKIIAJHOE MPOrpaMMHOE obecrieueHue; onepa-
LIMOHHAsI CUCTEMa; S3BIKM IPEACTABICHUS WH-
¢bopmanuu;

yCTpOICcTBa BBOJA / BBIBOJBI, YCTPOWCTBA Orepa-
TUBHOTO  B3aUMOJIEHCTBUS C  OIEPATOpPOM,
yCTpOICTBA XpaHeHus: UHGopMaIuy;
TEXHOJOTMYECKHE HWHCTPYKLUUU M PETJIAMEHTHI,
ONpENIeNIAIONNE  BEJCHHE  TEXHOJOTHYECKOro
Ipolecca; MHCTPYKLUMU MO JKCIUTyaTalluu; OIU-



canue (YHKIMOHATHHOW, OpPraHU3alMOHHOW U
TEXHOJIOTMYECKON CTPYKTYp W APYTHE TOKYMEH-
Thl QHAJIOTUYHOT'O COJICP/KAHUS;

SI3bIKYA OMMCAHUS U MaHUITYJIMPOBAHMS TAHHBIMU;
SI3bIKM OIKMCAHUS aJrOPUTMOB YIIPABIICHUS; A3bI-
KM IPOIPaMMUPOBAHUS.

4.4 Haiigutre cooTBeTCTBHE MEKAY Ha3BaAHUEM KJaCCa MHUKPOIIPOUECCOPHBLIX KOM-

IJIEKCOB U €ro BbINOIHSIeMbIMH (PYHKIHSIMHU:
JlokanbsHbit koHTposuep (PLC);

CereBble  KOMILIEKCHI
(PLC, Network);
ITonnomaciraOHbIE
CHCTEMBI
Scale);

ynpasieans  (DCS,

KOHTPOJUIEPOB 2.

pacnpenerneHueie 3.

1. onTuMuzamsi, KOHTPOJb, YIpaBie-
HUE, ClIelUalbHbIe PYHKIIHH;
KOHTPOJIb, YIIPABJICHHE;

IUCTIeTYepu3anusi, IUTAHUPOBAHHE,
ONTHMHU3AIMS, KOHTPOJIb, YIIpaBliec-
HUE, CTienaIbHbIe ()YHKIUY;

4. KOHTPOJIb, YIPABJCHHUE, CIICIHAIb-
HbIE QYHKIIUH.

Full

45 HailiguTe COOTBETCTBHE MeXKIy HA3BAHHEM KJIACCA MHKPONPOLECCOPHBIX KOM-

IJIEKCOB M HA3BaHHEM KOHTpoJLIepa:
Kontpoinnep na 6aze PC;

CeTeBBIe KOMIIJICKCBI KOHTPOJIJICPOB
(PLC, Network);
PaCHpeI[CJ'ICHHbIe MaJ'IOMaCIJ_ITa6HLIC 3

1. xoutposep cepun Advantech;
2. xoutposuiep cepun DeltaV;

KoHTpoJutep cepun TSX Micro;

cucremsl ympasienust (DCS, Smoller

Scale);

4.  xontpoiuiep cepun TSX Quantum.

4.6 HaiiguTe cOOTBETCTBHE MEKIY HA3BAHMEM I0JI€BOI IIMHBI U €€ XapaKTepuCTHUKA-

MHU:
HART-nipotoko; 1.
Foundation Fieldbus; 2.
Profibus; 3.
4.

4.7 Haiiaure COOTBETCTBHE:
COM: 1.

DCOM; 2.

JUIMHa MHUHBL 10 1.5 KM; CKOpOCTh Iepenayu
nauHbIx -1.2 Koura/cek; uncno nmpubopoB, KOTO-
pble MOXHO TOJCOCTUHUTH K OJHOM IIMHE 00bIu-
HO /10 8-MH pUOOPOB;

JUIMHA MHUHBL A0 | KM; CKOpOCTh Mepefaud WH-
¢dopmarnu o cetn — 19,2 Kourt/cek; gucio mnpu-
60pOB, MOAKIIOYAEMbIX K CeTH 10 247; MeToJ J0-
CTYIa K CETH «BEIYLIUI/BEIOMBIII;

JUIMHA TIUHBI 10 1.5 KM; CKOpPOCTh Mepenadyu UH-
dbopmaruu o cetu - 31.25 KOut/cek; dymcio
npuOOpPOB, MOJAKIIOYAEMBIX K CETH 10 32; METOA
JIOCTYTIA K CETU «BEIYIIUI/BEIOMBIN;

JUTMHA TIUHBI 10 9,6 KM; CKOPOCTh TMepenayn UH-
dbopmaruu o cetu - 1500 Kout/cek; yucio npu-
60poB, MOAKIIOYaeMbIX K ceTu 10 127; meton mo-
CTyHa K CEeTH «BEIYIIHIH/BEIOMBII.

TexHosoruss Microsoft, mnpeaHa3HaYeHHAs IS
pa3paboTKy U MOJAEPKKU MEX NMPOTPaMMHBIX U
CETeBBIX B3auMojielicTBUl B cpene Windows;

OTKpBITAsi apXUTEKTypa I Pa3pabOTKH MPUIIO-
KCHUU KITMEHT-cepBep. basupyercs Ha 00bEKTHO-



ActiveX;

4.8 Haiiaure cOOTBETCTBHE:
XapakTEepUCTUKU OTKPBITO-
ctu SCADA-miporpamm;

OyHKIIMOHAIBHBIE — XapaK-
TEPUCTUKU SCADA-
pOTrpaMM;

CtpykTypHBIE  OCOOCHHO-
ctu SCADA-niporpamm;

4.9 Haiiagure cOOTBETCTBHE:
OnepaTuBHBII IEpcoOHAT;

OO6cnyxuBarolmii  nepco-
Hal;

PeMoOHTHBII nIEpCOHA,;

4.10 HaiiguTe COOTBETCTBHE:
OxkHa o61ero 0030pa;

opueHTHUpoBaHHOW TexHomoruu OLE kxommanwm
Microsoft;

TEXHOJIOTHs, IIPENOCTABIAIOIIAs BO3MOXKHOCTh
B3aUMOJICUCTBUSL PACIIPEIACICHHBIX NPUIOKEHUN
no cetd. OcHOBaHA Ha apXUTEKTYPE «KJIMEHT-
cepBepy»;

CTaHJAPTHBIA MEXaHU3M JOCTYIIAa IIPUIIOKEHUN K
JAHHBIM TEXHOJOTMYECKOIo Ipolecca, Mojydae-
MBIM OT TEXHOJIOTHYECKUX KOHTPOJIIEPOB.

MOJJIEP)KUBAaEMble MHTEPPEHCHI MEXIPOrpaMM-
HOTO B3aMMOJCHCTBHS, B TOM 4HCIE: OOMeHa
naHHBIMU ¢ npwioxenusmu - DDE; ¢ 6azamu
nanbix - SQL/ODBC; o0bexTHBIE CpeacTBa B3a-
umoneiicteus OLE, ActiveX; momnepxka yHU-
BEPCAJILHOTO  MPOMBIIIJICHHOTO  HHTepdeiica
OPC;

CTPYKTYpHOE CTpPOEHHE T[aKeTa: MOMAYJIbHOCTH;
peayim3anusi CTPYKTYPbl KIUSHT-CEPBEP; HATHINE
BapuantoB SCADA - mporpamMmsbl, pasaudaro-
X Csl THPOPMAITMOHHON MOIITHOCTHIO;

CpelcTBa OTOOpakeHUs: MHOrooOpasue JAMHAMU-
YECKUX W3MEHEHUWH JFOOBIX 3JIEMEHTOB MHEMO-
CXEM, UCIOJIb30BAaHUE DJIEMEHTOB MYJIbTUIUIMKA-
IIUY, MHOTOOKOHHBIN JKpaH; HAIN4IHEe OMOIUOTEK
«Mmactep-oobektoBy» (Wizard;, xapakTepuCTHKH
TPEHJIOB PEaJbHOIO0 BpEMEHU (ONEPATUBHBIX) U
ApPXUBHBIX (MCTOPUYECKHX); TMOIJIEPKKA CIEIH-
QIBHBIX KJIABHII omeparopa (Topsyue KIaBHUIIH,
CEHCOPHBIE 30HBI, BO3MOXXHOCTH ()YHKIIMOHAIIb-
HBIX KJIaBUATYD);

MUHUMAJbHBIE U PEKOMEHAyeMble TPeOOBaHHS K
TEXHHYECKAM  XapaKTEPUCTHKAM KOMITbIOTEpa
JUISL peaiu3alui OMepaTOPCKUX; LUKIBI BBOJA-
BBIBOJIA JIAHHBIX; IUKJIBI OOHOBJICHUS JIAHHBIX Ha
9KpaHax CTaHIIUH.

auna, oOecreyuBarolie MOHTaX O00OpYIOBaHUS
COINIACHO pa3pabOTaHHOMY 3apaHee MIPOEKTY;
JUIa, HEMOCPEICTBEHHO HE YYacTBYIOIIMHA B
(YHKIIMOHUPOBAHUM CHCTEMBI, OJHAKO CIOCO0-
HBI BBINOJIHUTH PEMOHT OTKAa3aBIIMX TEXHHUYE-
CKHX CpEJICTB;

JMIa, HETIOCPEICTBEHHO YYacTBYIOINUE B IIPHUHS-
TUU PELIeHUIl MO MPOLEeCCy YIpPaBJIEHUS U B BbI-
MOJTHEHUU (QYHKIUN CHCTEMBI;

auna, oOecrevyuBarollie HOPMAaJIbHbBIE YCIOBUS
(YHKIIMOHMPOBAHUSL CUCTEMBI B COOTBETCTBUU C
MHCTPYKLHUSMHU.

ONMCHIBAIOT MApaMeTpbl KOHKPETHOI'O YCTPOii-



cTBa/mpubOpa/peryniaropa U JarOT BO3MOXKHOCTb
€ro HaCTPOWKHU,;

['padmueckue okHa, 2.  0oTOOpakaroT JaHHBIE O XOJE Ipollecca BO Bpe-
MCHH;

OkHa perucTpauu Xoja 3. MPeAHA3HAYCHBI JUIsl KOHTPOJS 3a paboTON BCEro

nporiecca; IIPOM3BOJICTBA B LIEJIOM M ISl TIOJYYEHUS JIOCTY-

na K 0ojee moaApOOHBIM OKHAM;

4.  mpencTtaBisAOT co00# rpaduueckoe n300pakeHre
OCHOBHOTO TEXHOJIOTHYECKOT0 000pYAOBaHUS,
cpencts KUII, u oToOpakaroT CTPYKTypy airo-
PUTMOB YIIPaBIIECHUS, © UX COCTOSIHHE.

Yacthb V. 3aganns Ha 1o0aBJeHHE CJI0BA B TOTOBLIH OTBET

Vkaocume na nucme omeemos, kakoe cio80 nPonyueHo.

5.1 - KOMIUIEKC TEeXHUYECKHX, POrPaMMHBIX U JIPY-
TUX CPEJCTB, NMPEIHA3HAYCHHBIA IS aBTOMATH3aI[MU Pa3JIMYHBIX MPOIIECCOB U PAOOTAIOIIUN IO
yIIpaBICHUEM YEIOBEKA.

5.2 - COBOKYITHOCTH YMPaBIsieMOro 00BEKTa U aBTO-
MAaTHYECKHX M3MEPUTEBHBIX M YIPABJSIIONIMX YCTPOMCTB, (PYHKIIMOHUPYIOMAs 0€3 y4acThs Yeino-
BeKa (KpOME ITAIOB 3aITyCKa M HAIAJKU CHCTEMBI ).

5.3 [IpumeHECHHE TOTOBBIX Pa3pabOTOK M TOTOBBIX MPOTPAMMHBIX M TEXHHUYECKHUX TPOTYK-
TOB CTOPOHHHX (HpPM, Kak dYacTell CBOMX pa3padaThIBa€MbIX CPEJICTB M CHCTEM HAa3bIBaCTCS

54 — IporpaMma, KOTOpas OKa3bIBaeT HEKOTOpBIC YCIYIH
JIPYTUM MporpaMmaM (KJIMEHTaM) WIH KOMITBIOTEP, KOTOPBIH OKa3bIBA€T HEKOTOPBIE YCIYTH APYTUM
KOMITBIOTEpaM, MOJIKIIOUYCHHBIM K HEMY 4epe3 CETb.

5.5 CoOBOKYNHOCTh IpaBWJI M MpEANHCAHUN, ycTaHaBiauBarolmmx cTpykrypy ACVYTII,
GyHKIMM W B3aumMojeiicTBMe  mepcoHana, ooOciyxuBaromero  ACYTII Ha3bIBACTCS

5.6 Kommiekc mporpaMMHBIX M JMHTBHCTHYECKHX CPEICTB OOIIETO0 WIIM CIIEHHAIBHOTO
Ha3HAYCHUS, PEATM3YIONINI MMOAIEPKKY Co3/1aHusl 0a3 MTaHHBIX, [IEHTPAJTN30BAHHOTO YIIPABICHUS U
OpraHu3alK JIOCTYyNa K HUM pa3IM4YHBIX M0JIb30BaTEIeH B YCIOBHIX MPUHATON TEXHOJIOIMH o0Opa-
OOTKU JaHHBIX _

5.7 - TEXHOJIOTHs, TPEIo-
CTaBIISIONIAss BO3MOYKHOCTh B3aMMOCHWCTBUS pacTpe/IeIeHHBIX MPHIIOKeHH 1o cetn. OCHOBaHA Ha
ApXUTEKTYpe «KIHEHT-CEPBEPY.

5.8 IlporpaMMmHBIE€ CHCTEMBI U MAaKEThl MPUKIATHBIX MPorpamMm, obecrednBarole padboTy
KOMITBIOTEPHBIX ONEePATOPCKUX CTaHIUH, Ha3bIBAKOTCS

5.9 - 9TO HEKOTOpPOE COOOIICHHE, MpeayIpe-
JKJIarolee ornepaTopa 0 BOSHUKHOBEHUH OMPEIEICHHON CUTYaIlH, KOTOpas MOXKET MPUBECTHU K CEPb-
€3HBIM ITOCJIC/ICTBUSM, U IIOTOMY TpeOyrolee ero BHUMaHUS H BMEIIATEIIbCTBA.

5.10 - CUTHANM3alus, cpadaThIBaroas npu
JIOCTHIKEHUH MPEACITHHO JOMYCTUMOTO 3HAUCHUS TTapaMeTpa TEXHOJIOTHIECKOTo Iporiecca.

Kpurepun ouenku
IIpu oueHKe pe3ynbTaTOB BBIOJHEHUS TECTOBBIX 33JaHMN B paMmKax AUCHUIUIMHBI «Cpen-
CTBa aBTOMATH3AIMS U YIPABICHHSI» UCIIOIb3YeTCS PEUTUHrOBas cucrema. CorinacHO peHTUHIOBOM
CHCTEME OIICHKA Pe3yNbTaTOB TeCTUPOBaHMs (OopMHUpYyeT TeKymmid pedtmHr R™ . MakcumanbHOe
3Ha4YeHHE OLEHKH paBHO 6 0. TecT cunTaercs NMpOWICHHBIM, €CIU CTYJICHT MOJIYYMII 3a HEro He Me-
Hee — 4 0.



Kputepun olleHKH peCTaBICHBI B Ta0JI.

Kpurepun onieHKH TeCTHPOBaHUS

KoaunuyecTBO 0a/1710B

Yacrts |. 3aganue ¢ BEIOOPOM HECKOJIBKHUX BEPHBIX OTBETOB 0-1
Yacts |l. 3amanue ¢ BEIOOPOM OJTHOTO BEPHOTO OTBETA 0-1
UYacrts lll. 3ananne Ha cBOO0JHOEC KOHCTPYHPOBAHUE OTBETOB 0-1
Yacts |V. 3aganne Ha ynopsiioueHUue OTBETOB 0-1
Yacts V. 3aganne ¢ mporycKoM ciioBa 0-2

NTOI'O

0-6
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